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ɺʉʊʋʇ 

ɻʝʦʜʝʟʽʷ ʻ ʙʘʟʦʚʦʶ ʜʠʩʮʠʧʣʽʥʦʶ ʜʣʷ ʩʪʫʜʝʥʪʦʚ ʟʘ ʥʘʧʨʷʤʦʤ ʧʽʜʛʦʪʦʚʢʠ 

çɻʽʨʥʠʮʪʚʦè.  

ʄʝʪʦʶ ʾʾ ʚʠʚʯʝʥʥʷ ʻ ʟʜʦʙʫʪʪʷ ʩʪʫʜʝʥʪʘʤʠ ʟʥʘʥʴ ʽ ʥʘʚʠʢʽʚ, ʱʦ ʜʦʟʚʦʣʷʶʪʴ 

ʾʤ ʩʘʤʦʩʪʽʡʥʦ ʚʠʢʦʥʫʚʘʪʠ ʚʝʩʴ ʢʦʤʧʣʝʢʩ ʪʦʧʦʛʨʘʬʽʯʥʠʭ, ʟʥʽʤʘʣʴʥʠʭ ʽ ʽʥʞʝ- 

ʥʝʨʥʦ-ʛʝʦʜʝʟʠʯʥʠʭ ʨʦʙʽʪ ʥʘ ʛʽʨʩʴʢʠʭ ʧʽʜʧʨʠʻʤʩʪʚʘʭ ʪʘ ʙʫʜʽʚʥʠʮʪʚʽ. 

ɺʠʚʯʝʥʥʷ ʮʽʻʾ ʜʠʩʮʠʧʣʽʥʠ ʥʘ ʧʝʨʰʦʤʫ ʢʫʨʩʽ ʜʦʟʚʦʣʷʻ ʧʨʠʱʝʧʠʪʠ 

ʩʪʫʜʝʥʪʘʤ ʽʥʪʝʨʝʩ ʜʦ ʤʘʡʙʫʪʥʴʦʾ ʧʨʦʬʝʩʽʾ ʽ ʟʘʢʣʘʩʪʠ ʦʩʥʦʚʠ ʟʥʘʥʴ ʜʣʷ 

ʧʦʜʘʣʴʰʦʛʦ ʚʠʚʯʝʥʥʷ ʪʘʢʠʭ ʩʧʝʮʽʘʣʴʥʠʭ ʜʠʩʮʠʧʣʽʥ, ʷʢ çʄʘʨʢʰʝʡʜʝʨʩʴʢʫ 

ʩʧʨʘʚʫè ʽ. ʽʥ. 

ʋʯʙʦʚʠʡ ʤʘʪʝʨʽʘʣ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʟ ʚʨʘʭʫʚʘʥʥʷʤ ʩʫʯʘʩʥʠʭ ʜʦʩʷʛʥʝʥʴ 

ʛʝʦʜʝʟʠʯʥʦʾ ʥʘʫʢʠ ʽ ʚʠʨʦʙʥʠʮʪʚʘ ʟʘ ʧʨʠʥʮʠʧʦʤ ʧʦʩʣʽʜʦʚʥʦʛʦ ʚʠʢʣʘʜʫ 

ʦʩʥʦʚʥʠʭ ʪʝʦʨʝʪʠʯʥʠʭ ʽ ʧʨʘʢʪʠʯʥʠʭ ʚʦʧʨʦʩʦʚ ï ʚʽʜ ʟʘʛʘʣʴʥʠʭ ʜʦ ʧʨʠʚʘʪʥʠʭ. 

ʋ ʥʘʚʯʘʣʴʥʦʤʫ ʧʦʩʽʙʥʠʢʫ  ʥʘʚʝʜʝʥʽ ʟʘʛʘʣʴʥʽ ʚʽʜʦʤʦʩʪʽ ʟ ʛʝʦʜʝʟʽʾ, ʨʦʟʛʣʷ- 

ʥʫʪʽ ʩʠʩʪʝʤʠ ʢʦʦʨʜʠʥʘʪ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚ ʛʝʦʜʝʟʽʾ. ʆʧʠʩʘʥʽ ʙʫʜʦʚʠ 

ʛʝʦʜʝʟʠʯʥʠʭ ʧʨʠʣʘʜʽʚ ʾʭ ʧʝʨʝʚʽʨʢʠ ʪʘ ʪʝʭʥʦʣʦʛʽʷ ʚʠʤʽʨʶʚʘʥʥʷ ʥʠʤʠ ʚʽʜʧʦ- 

ʚʽʜʥʠʭ ʝʣʝʤʝʥʪʽʚ ʥʘ ʤʽʩʮʝʚʦʩʪʽ, ʘ ʪʘʢʦʞ ʚʽʜʦʤʦʩʪʽ ʧʨʦ ʣʘʟʝʨʥʽ ʥʽʚʝʣʽʨʠ ʪʘ 

ʨʫʣʝʪʢʠ, ʙʫʜʦʚʘ ʥʦʤʦʛʨʘʤʥʦʛʦ ʪʘ ʝʣʝʢʪʨʦʥʥʦʛʦ ʪʘʭʝʦʤʝʪʨʽʚ. ʈʦʟʛʣʷʥʫʪʽ 

ʪʝʦʨʽʷ ʽ ʩʧʦʩʦʙʠ ʢʫʪʦʚʠʭ ʽ ʣʽʥʽʡʥʠʭ ʚʠʤʽʨʽʚ, ʧʠʪʘʥʥʷ ʩʪʚʦʨʝʥʥʷ ʛʝʦʜʝʟʠʯʥʠʭ ʽ 

ʟʥʽʤʘʣʴʥʠʭ ʤʝʨʝʞ ʫ ʚʠʨʦʙʥʠʮʪʚʽ ʪʦʧʦʛʨʘʬʽʯʥʠʭ ʟʡʦʤʦʢ. ɺʠʢʣʘʜʝʥʽ ʜʝʷʢʽ 

ʝʣʝʤʝʥʪʠ ʪʝʦʨʽʾ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʦʧʨʘʮʶʚʘʥʥʷ ʛʝʦʜʝʟʠʯʥʠʭ ʚʠʤʽʨʽʚ. 

ʈʦʟʛʣʷʜʘʶʪʴʩʷ ʧʠʪʘʥʥʷ ʩʫʯʘʩʥʦʾ ɼʝʨʞʘʚʥʦʾ ʛʝʦʜʝʟʠʯʥʦʾ ʤʝʨʝʞʠ ʋʢʨʘʾ-

ʥʠ, ʧʦʙʫʜʦʚʠ ʧʣʘʥʦʚʠʭ ʟʥʽʤʘʣʴʥʠʭ ʛʝʦʜʝʟʠʯʥʠʭ ʤʝʨʝʞ.  

ʅʘʚʝʜʝʥʘ ʤʝʪʦʜʠʢʘ ʧʦʙʫʜʦʚʠ ʚʠʩʦʪʥʦʛʦ ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʪʝʭʥʽʯʥʠʤ ʽ ʪʨʠ-

ʛʦʥʦʤʝʪʨʠʯʥʠʤ ʥʽʚʝʣʶʚʘʥʥʷʤ. 

ɺʠʩʚʽʪʣʝʥʽ ʤʝʪʦʜʠ ʪʘʭʝʦʤʝʪʨʠʯʥʦʛʦ ʟʥʽʤʘʥʥʷ ʤʽʩʮʝʚʦʩʪʽ, ʩʧʦʩʦʙʠ 

ʟʥʽʤʘʥʥʷ ʢʦʥʪʫʨʽʚ ʪʘ ʩʠʪʫʘʮʽʾ, ʚʠʥʦʩʫ ʚ ʥʘʪʫʨʫ ʧʨʦʝʢʪʥʠʭ ʪʦʯʦʢ, ʨʽʰʝʥʥʷ 

ʽʥʞʝʥʝʨʥʠʭ ʟʘʜʘʯ ʥʘ ʤʽʩʮʝʚʦʩʪʽ. 

ʇʦʩʣʽʜʦʚʥʝ ʨʦʟʢʨʠʪʪʷ ʨʽʟʥʠʭ ʩʧʦʩʦʙʽʚ ʧʦʙʫʜʦʚʠ ʛʝʦʜʝʟʠʯʥʦʛʦ ʦʙʛʨʫʥ-

ʪʫʚʘʥʥʷ i ʚʠʢʦʥʘʥʥʷ ʟʥʽʤʘʥʴ ʤʽʩʮʝʚʦʩʪʽ ʟʥʘʯʥʦ ʧʦʣʝʛʰʠʪʴ ʩʪʫʜʝʥʪʘʤ ʟʘʩ-

ʚʦʝʥʥʷ ʧʨʝʜʤʝʪʫ. 

ʅʘ ʩʫʯʘʩʥʦʤʫ ʻʪʘʧʽ ʨʦʟʚʠʪʢʫ ʩʫʩʧʽʣʴʩʪʚʘ ʛʝʦʜʝʟʠʯʥʽ ʦʨʛʘʥʽʟʘʮʽʾ ʟʘʙʝʟʧʝ-

ʯʝʥʽ ʥʦʚʠʡʰʠʤʠ ʧʨʠʣʘʜʘʤʠ i ʫʩʪʘʪʢʫʚʘʥʥʷʤ, ʷʢʽ ʚʠʤʘʛʘʶʪʴ ʚʽʜ ʚʠʢʦʥʘʚʮʷ ʚʠ- 

ʩʦʢʦʾ ʬʘʭʦʚʦʾ ʧʽʜʛʦʪʦʚʢʠ. ɼʣʷ ʮʴʦʛʦ  ʚ ʥʘʚʯʘʣʴʥʦʤʫ ʧʦʩʽʙʥʠʢʫ ʥʘʚʝʜʝʥʦ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʝʣʝʢʪʨʦʥʥʠʭ ʥʽʚʝʣʽʨʽʚ, ʙʫʜʦʚʘ ʝʣʝʢʪʨʦʥʥʦʛʦ ʪʘʭʝʦʤʝʪʨʘ Leica 

TC 4031 ʽ ʢʝʨʫʚʘʥʥʷ ʥʠʤ, ʘ ʪʘʢʦʞ ʮʠʬʨʦʚʽ ʧʣʘʥʽʤʝʪʨʠ ʪʘ ʣʘʟʝʨʥʽ ʨʫʣʝʪʢʠ ʷʢʽ 

ʜʘʜʫʪʴ ʩʪʫʜʝʥʪʦʚʽ ʧʦʥʷʪʪʷ ʧʨʦ ʩʫʯʘʩʥʽ ʛʝʦʜʝʟʠʯʥʽ ʧʨʠʣʘʜʠ ʚʞʠʚʘʥʠʭ ʚ 

ʛʝʦʜʝʟʽʾ. 

ʇʦʩʽʙʥʠʢ ʤʦʞʝ ʙʫʪʠ ʢʦʨʠʩʥʠʡ ʜʣʷ ʩʪʫʜʝʥʪʽʚ ʽʥʰʠʭ ʩʧʝʮʽʘʣʴʥʦʩʪʝʡ ʙʫʜʴ-

ʷʢʦʾ ʬʦʨʤʠ ʥʘʚʯʘʥʥʷ, ʷʢʽ ʚʠʯʘʶʪʴ ʢʫʨʩ ʛʝʦʜʝʟʽʾ ʪʘ ʽʥʞʝʥʝʨʽʚ-ʛʝʦʜʝʟʠʩʪʽʚ. 

ʋ ʜʘʥʦʤʫ ʧʦʩʽʙʥʠʢʫ ʙʫʣʠ ʚʠʢʦʨʠʩʪʘʥʽ ʬʦʨʤʫʣʠ ʽ ʜʝʷʢʽ ʧʦʣʦʞʝʥʥʷ 

ʚʽʜʦʤʠʭ ʫʯʝʥʠʭ: ɺ.ɯ. ɺʘʱʝʥʢʦ, ʗ.ʄ. ʂʦʩʪʝʮʴʢʘ, ɸ.ʃ. ʆʩʪʨʦʚʩʴʢʠʡ, ɻ.ɻ. 

ʇʦʢʣʘʜ , ʉ.ɺ. ʈʦʤʘʥʯʫʢ ʪʘ ʽʥʰʠʭ.  
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ʊɽʈʄɯʅʀ 

ɸʙʨʠʩ (ʥʽʤ. Abrib ï ʢʨʝʩʣʝʥʥʷ) ï ʩʭʝʤʘʪʠʯʥʠʡ ʧʣʘʥ ʦʙôʻʢʪʽʚ ʜʽʣʷʥʢʠ 

ʤʽʩʮʝʚʦʩʪʽ, ʷʢʽ ʧʽʜʣʷʛʘʶʪʴ ʟʥʽʤʘʥʥʶ ʟ ʜʘʥʠʤʠ ʚʠʤʽʨʽʚ (ʚʽʜʩʪʘʥʝʡ ʚʽʜ ʪʦʯʦʢ 

ʟʥʽʤʘʣʴʥʠʭ ʭʦʜʽʚ ʯʠ ʢʦʥʪʫʨʥʠʭ ʪʦʯʦʢ) ʽ ʥʝʦʙʭʽʜʥʠʤʠ ʧʦʷʩʥʝʥʥʷʤʠ. 

ɸʙʩʦʣʶʪʥʘ ʚʠʩʦʪʘ ï ʚʽʜʩʪʘʥʴ ʧʦ ʚʝʨʪʠʢʘʣʽ ʚʽʜ ʩʝʨʝʜʥʴʦʾ ʨʽʚʥʝʚʦʾ 

ʧʦʚʝʨʭʥʽ ʦʢʝʘʥʫ ʜʦ ʜʘʥʦʾ ʪʦʯʢʠ (ʥʘ ʩʫʰʽ, ʥʘ ʜʥʽ ʦʢʝʘʥʫ ʽ ʪ.ʧ.); ʚʠʟʥʘʯʘʻʪʴʩʷ 

ʥʽʚʝʣʶʚʘʥʥʷʤ. ɺ ʋʢʨʘʾʥʽ ʚʽʜʨʘʭʦʚʫʻʪʴʩʷ ʚʽʜ ʩʝʨʝʜʥʴʦʛʦ ʨʽʚʥʷ ɹʘʣʪʽʡʩʴʢʦʛʦ 

ʤʦʨʷ (ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ɹʘʣʪʽʡʩʴʢʘ ʩʠʩʪʝʤʘ ʚʠʩʦʪ), ʚʠʟʥʘʯʝʥʦʛʦ ʟʘ 

ʙʘʛʘʪʦʨʽʯʥʠʤʠ ʩʧʦʩʪʝʨʝʞʝʥʥʷʤʠ (ʚʽʜ ʥʫʣʴʦʚʦʾ ʧʦʟʥʘʯʢʠ ʂʨʦʥʰʪʘʜʪʩʴʢʦʛʦ 

ʬʫʪʰʪʦʢʘ). 

ɸʙʩʦʣʶʪʥʘ ʧʦʭʠʙʢʘ ï ʤʦʜʫʣʴ ʨʽʟʥʠʮʽ ʤʽʞ ʪʦʯʥʠʤ ʽ ʥʘʙʣʠʞʝʥʠʤ 

ʟʥʘʯʝʥʥʷʤ ʧʝʚʥʦʾ ʚʝʣʠʯʠʥʠ. 

ɸʙʩʮʠʩʘ (ʚʽʜ ʣʘʪ. abscissus ï ʚʽʜʨʽʟʘʥʠʡ) ï ʦʜʥʘ ʟ ɼʝʢʘʨʪʦʚʠʭ ʢʦʦʨʜʠʥʘʪ 

ʪʦʯʢʠ. ʇʦʟʥʘʯʘʻʪʴʩʷ ʣʽʪʝʨʦʶ X. ɺ ʪʦʧʦʛʨʘʬʽʾ (ʧʨʠ ʪʦʧʦʛʨʘʬʦ-ʛʝʦʜʝʟʠʯʥʠʭ 

ʨʦʙʦʪʘʭ) ʚʽʩʴ ʘʙʩʮʠʩ ʩʧʽʚʧʘʜʘʻ ʽʟ ʦʩʴʦʚʠʤ ʤʝʨʠʜʽʘʥʦʤ ʟʦʥʠ ɻʘʫʩʘ. 

ɸʟʠʤʫʪ (ʘʨʘʙ. ʘʩ-ʩʫʤʫʪ, ʤʥʦʞʠʥʘ ʚʽʜ ʘʩ-ʩʘʤʪ ï ʣhʷʭ, ʥʘʧʨʷʤ) ʟʝʤʥʦʛʦ 

ʧʨʝʜʤʝʪʘ ʯʠ ʥʝʙʝʩʥʦʛʦ ʩʚʽʪʠʣʘ ï ʢʫʪ ʤʽʞ ʧʣʦʱʠʥʦʶ ʤʝʨʠʜʽʘʥʘ ʜʘʥʦʾ ʪʦʯʢʠ 

ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʽ ʚʝʨʪʠʢʘʣʴʥʦʶ ʧʣʦʱʠʥʦʶ, ʷʢʘ ʧʨʦʭʦʜʠʪʴ ʯʝʨʝʟ ʮʶ ʪʦʯʢʫ ʽ 

ʟʝʤʥʠʡ ʧʨʝʜʤʝʪ (ʯʠ ʩʚʽʪʠʣʦ).  

ɸʟʠʤʫʪ ʛʝʦʜʝʟʠʯʥʠʡ ï ʜʚʦʛʨʘʥʥʠʡ ʢʫʪ, ʫʪʚʦʨʝʥʠʡ ʧʣʦʱʠʥʦʶ 

ʛʝʦʜʝʟʠʯʥʦʛʦ ʤʝʨʠʜʽʘʥʘ ʪʦʯʢʠ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʽ ʧʣʦʱʠʥʦʶ, ʷʢʘ ʧʨʦʭʦʜʠʪʴ 

ʯʝʨʝʟ ʥʦʨʤʘʣʴ ʜʦ ʧʦʚʝʨʭʥʽ ʨʝʬʝʨʝʥʮ-ʝʣʽʧʩʦʾʜʘ; ʚʽʜʨʘʭʦʚʫʻʪʴʩʷ ʚʽʜ ʧʽʚʥʽʯʥʦʛʦ 

ʥʘʧʨʷʤʫ ʤʝʨʠʜʽʘʥʘ ʟʘ ʭʦʜʦʤ ʛʦʜʠʥʥʠʢʦʚʦʾ ʩʪʨʽʣʢʠ ʚʽʜ 0 ̄ʜʦ 360.̄ 

ɸʟʠʤʫʪ ʽʩʪʠʥʥʠʡ (ʛʝʦʛʨʘʬʽʯʥʠʡ) ï ʢʫʪ, ʱʦ ʡʦʛʦ ʚʽʜʨʘʭʦʚʫʶʪʴ ʚʽʜ 

ʧʽʚʥʽʯʥʦʛʦ ʥʘʧʨʷʤʫ ʛʝʦʛʨʘʬʽʯʥʦʛʦ (ʽʩʪʠʥʥʦʛʦ) ʤʝʨʠʜʽʘʥʘ ʟʘ ʭʦʜʦʤ 

ʛʦʜʠʥʥʠʢʦʚʦʾ ʩʪʨʽʣʢʠ ʜʦ ʥʘʧʨʷʤʫ ʥʘ ʜʘʥʠʡ ʧʨʝʜʤʝʪ ʚʽʜ 0 ̄ʜʦ 360.̄  

ɸʩʪʨʦʥʦʤʦ-ʛʝʦʜʝʟʠʯʥʘ ʤʝʨʝʞʘ ï ʩʠʩʪʝʤʘ ʧʦʚôʷʟʘʥʠʭ ʤʽʞ ʩʦʙʦʶ 

ʘʩʪʨʦʥʦʤʦ-ʛʝʦʜʝʟʠʯʥʠʭ ʧʫʥʢʪʽʚ, ʨʦʟʪʘʰʦʚʘʥʠʭ ʥʘ ʚʽʜʩʪʘʥʽ 70é100 ʢʤ ʦʜʠʥ 

ʚʽʜ ʦʜʥʦʛʦ; ʫʪʚʦʨʶʻʪʴʩʷ ʽʟ ʨʷʜʽʚ ʪʘ ʤʝʨʝʞ ʪʨʽʘʥʛʫʣʷʮʽʾ ʪʘ ʧʦʣʽʛʦʥʦʤʝʪʨʽʾ. ɼʘʥʽ 

ʤʝʨʝʞ ʩʣʫʞʘʪʴ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʬʽʛʫʨʠ (ʬʦʨʤʠ) ʡ ʨʦʟʤʽʨʽʚ ɿʝʤʣʽ. 

ɹʘʟʠʩ (ʛʨʝʮ. badiz ï ʦʩʥʦʚʘ, ʙʘʟʠʩ) ʛʝʦʜʝʟʠʯʥʠʡ ï ʚʽʜʩʪʘʥʴ ʤʽʞ ʜʚʦʤʘ 

ʟʘʢʨʽʧʣʝʥʠʤʠ ʥʘ ʤʽʩʮʝʚʦʩʪʽ ʪʦʯʢʘʤʠ, ʟʤʽʨʷʥʘ ʟ ʚʠʩʦʢʦʶ ʪʦʯʥʽʩʪʶ; ʩʣʫʞʠʪʴ 

ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʜʦʚʞʠʥ ʩʪʦʨʽʥ ʪʨʽʘʥʛʫʣʷʮʽʾ. 

ɹʘʨʦʤʝʪʨ (ʚʽʜ ʛʨʝʮ. baroz ï ʪʷʛʘʨ, ʪʠʩʢ ʽ metrew ï ʚʠʤʽʨʶʶ) ï ʧʨʠʣʘʜ 

ʜʣʷ ʚʠʤʽʨʶʚʘʥʥʷ ʘʪʤʦʩʬʝʨʥʦʛʦ ʪʠʩʢʫ. 

ɹʘʨʦʤʝʪʨʠʯʥʝ ʥʽʚʝʣʶʚʘʥʥʷ ï ʚʠʟʥʘʯʝʥʥʷ ʨʽʟʥʠʮʴ ʚʠʩʦʪ ʰʣʷʭʦʤ 

ʚʠʤʽʨʶʚʘʥʥʷ ʘʪʤʦʩʬʝʨʥʦʛʦ ʪʠʩʢʫ ʚ ʮʠʭ ʪʦʯʢʘʭ ʟʘ ʜʦʧʦʤʦʛʦʶ ʙʘʨʦʤʝʪʨʽʚ. 

ɹʫʩʦʣʴ (ʬʨʘʥʮ. boussole) ï ʛʝʦʜʝʟʠʯʥʠʡ ʧʨʠʣʘʜ ʜʣʷ ʚʠʤʽʨʶʚʘʥʥʷ ʥʘ 

ʤʽʩʮʝʚʦʩʪʽ ʤʘʛʥʽʪʥʠʭ ʘʟʠʤʫʪʽʚ ʪʘ ʨʫʤʙʽʚ. 

ɺʝʣʠʯʠʥʘ ʣʽʥʽʡʥʦʛʦ ʤʘʩʰʪʘʙʫ ï ʚʽʜʩʪʘʥʴ ʥʘ ʤʽʩʮʝʚʦʩʪʽ, ʷʢʘ ʚʽʜʧʦʚʽʜʘʻ 

ʦʩʥʦʚʽ ʣʽʥʽʡʥʦʛʦ ʤʘʩʰʪʘʙʫ. 

ɺʝʨʥʴʻʨ (ʥʦʥʽʫʩ) ï ʰʢʘʣʘ ʚʽʜʣʽʢʫ ʜʣʷ ʚʠʤʽʨʶʚʘʥʥʷ ʜʦʣʝʡ ʧʦʜʽʣʦʢ ʥʘ 

ʨʽʚʥʦʤʽʨʥʽʡ ʰʢʘʣʽ, ʥʘʧʨʠʢʣʘʜ, ʯʘʩʪʠʥʦʢ ʧʦʜʽʣʦʢ ʥʘ ʣʽʤʙʽ ʪʝʦʜʦʣʽʪʘ ʯʠ ʥʘ 
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ʜʘʣʝʢʦʤʽʨʥʽʡ ʨʝʡʮʽ. ɼʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ ʚʝʨʥʴʻʨʘ ʜʫʛʘ ʚ n ʧʦʜʽʣʦʢ ʣʽʤʙʘ 

ʜʽʣʠʪʴʩʷ ʥʘ n+1 ʧʦʜʽʣʦʢ. 

ɺʠʩʦʪʘ ʪʦʯʢʠ ʟʝʤʥʦʾ ʧʦʚʝʨʭʥʽ ï ʚʽʜʩʪʘʥʴ ʜʦ ʮʽʻʾ ʪʦʯʢʠ ʧʦ ʧʨʷʤʦʚʠʩʥʽʡ 

ʣʽʥʽʾ ʚʽʜ ʨʽʚʥʝʚʦʾ ʧʦʚʝʨʭʥʽ, ʧʨʠʡʥʷʪʦʾ ʚ ʜʝʨʞʘʚʥʽʡ ʛʝʦʜʝʟʠʯʥʽʡ ʤʝʨʝʞʽ ʟʘ 

ʚʠʭʽʜʥʫ (ʥʫʣʴʦʚʫ). 

ɺʠʩʦʪʘ ʛʝʦʜʝʟʠʯʥʘ ï ʚʠʩʦʪʘ ʪʦʯʢʠ ʟʝʤʥʦʾ ʧʦʚʝʨʭʥʽ ʥʘʜ ʧʦʚʝʨʭʥʝʶ 

ʨʝʬʝʨʝʥʮ-ʝʣʽʧʩʦʾʜʘ, ʚʽʜʨʘʭʦʚʘʥʘ ʧʦ ʥʦʨʤʘʣʽ ʜʦ ʝʣʽʧʩʦʾʜʘ. 

ɺʠʩʦʪʘ ʧʝʨʝʨʽʟʫ ʨʝʣʴʻʬʫ ï ʨʽʟʥʠʮʷ ʟʥʘʯʝʥʴ ʚʠʩʦʪ ʜʚʦʭ ʧʦʩʣʽʜʦʚʥʠʭ 

ʦʩʥʦʚʥʠʭ ʛʦʨʠʟʦʥʪʘʣʝʡ ʥʘ ʪʦʧʦʛʨʘʬʽʯʥʽʡ ʢʘʨʪʽ. 

ɺʽʜʥʦʩʥʘ ʚʠʩʦʪʘ ï ʚʽʜʩʪʘʥʴ ʧʦ ʚʝʨʪʠʢʘʣʽ ʚʽʜ ʪʦʯʢʠ ʥʘ ʧʦʚʝʨʭʥʽ ɿʝʤʣʽ ʜʦ 

ʧʝʚʥʦʛʦ ʜʦʚʽʣʴʥʦʛʦ ʨʽʚʥʷ, ʷʢʠʡ ʧʨʠʡʤʘʻʪʴʩʷ ʟʘ ʥʫʣʴ. ɰʾ ʤʦʞʥʘ ʚʠʟʥʘʯʠʪʠ ʟʘ 

ʧʨʷʤʦʚʠʩʥʦʶ ʣʽʥʽʻʶ ʷʢ ʧʝʨʝʚʠʱʝʥʥʷ ʦʜʥʽʻʾ ʪʦʯʢʠ ʥʘʜ ʽʥʰʦʶ. 

ɺʽʜʭʠʣʝʥʥʷ ʤʘʛʥʽʪʥʦʾ ʩʪʨʽʣʢʠ ï ʢʫʪ, ʫʪʚʦʨʝʥʠʡ ʚʝʨʪʠʢʘʣʴʥʦʶ ʣʽʥʽʻʶ 

(ʣʽʥʽʻʶ ʘʙʩʮʠʩ) ʢʦʦʨʜʠʥʘʪʥʦʾ ʩʽʪʢʠ ʢʘʨʪʠ ʽ ʥʘʧʨʷʤʦʤ ʤʘʛʥʽʪʥʦʛʦ ʤʝʨʠʜʽʘʥʘ.  

ɺʽʟʠʨ (ʥʽʤ. Visier ï ʟʘʙʨʘʣʦ, ʧʨʠʮʽʣ) ï ʧʨʠʣʘʜ ʜʣʷ  ʩʫʤʽʱʝʥʥʷ (ʚʽʟʫʚʘʥʥʷ) 

ʚʽʟʠʨʥʦʾ (ʦʧʪʠʯʥʦʾ) ʣʽʥʽʾ ʘʩʪʨʦʥʦʤʽʯʥʠʭ ʘʙʦ ʛʝʦʜʝʟʠʯʥʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ ʟ 

ʥʘʧʨʷʤʦʤ ʥʘ ʦʙʨʘʥʫ ʪʦʯʢʫ ʚʽʜʜʘʣʝʥʦʛʦ ʧʨʝʜʤʝʪʘ. 

ɻʝʦʜʝʟʠʯʥʘ ʟʘʜʘʯʘ ʦʙʝʨʥʝʥʘ ï ʟʘʜʘʯʘ, ʚ ʷʢʽʡ ʟʘ ʜʘʥʠʤʠ ʢʦʦʨʜʠʥʘʪʘʤʠ 

ʜʚʦʭ ʪʦʯʦʢ ʥʝʦʙʭʽʜʥʦ ʟʥʘʡʪʠ ʚʽʜʩʪʘʥʴ ʤʽʞ ʥʠʤʠ ʽ ʚʟʘʻʤʥʽ ʥʘʧʨʷʤʠ. ʏʘʩʪʦ 

ʟʫʩʪʨʽʯʘʻʪʴʩʷ ʚ ʛʝʦʜʝʟʠʯʥʠʭ ʦʙʯʠʩʣʝʥʥʷʭ ʪʘ ʚ ʥʘʚʽʛʘʮʽʡʥʠʭ ʨʦʟʨʘʭʫʥʢʘʭ. 

ɻʝʦʜʝʟʠʯʥʘ ʟʘʜʘʯʘ ʧʨʷʤʘ ï ʟʘʜʘʯʘ, ʚ ʷʢʽʡ ʟʘ ʜʘʥʠʤʠ ʢʦʦʨʜʠʥʘʪʘʤʠ ʦʜʥʽʻʾ 

ʪʦʯʢʠ, ʘʟʠʤʫʪʦʤ ʯʠ ʜʠʨʝʢʮʽʡʥʠʤ ʢʫʪʦʤ ʟ ʥʝʾ ʥʘ ʜʨʫʛʫ ʪʦʯʢʫ ʽ ʚʽʜʩʪʘʥʥʶ ʤʽʞ 

ʥʠʤʠ ʥʝʦʙʭʽʜʥʦ ʟʥʘʡʪʠ ʢʦʦʨʜʠʥʘʪʠ ʜʨʫʛʦʾ ʪʦʯʢʠ ʽ ʥʘʧʨʷʤ ʟ ʥʝʾ ʥʘ ʧʝʨʰʫ. 

ɻʝʦʜʝʟʠʯʥʘ ʦʩʥʦʚʘ ʢʘʨʪʠ ï ʩʫʢʫʧʥʽʩʪʴ ʛʝʦʜʝʟʠʯʥʠʭ ʜʘʥʠʭ, ʥʝʦʙʭʽʜʥʠʭ 

ʜʣʷ ʩʢʣʘʜʘʥʥʷ ʢʘʨʪʠ. 

ɻʝʦʜʝʟʠʯʥʘ ʤʝʨʝʞʘ ï ʩʠʩʪʝʤʘ ʧʫʥʢʪʽʚ ʥʘ ʟʝʤʥʽʡ ʧʦʚʝʨʭʥʽ, ʟʘʢʨʽʧʣʝʥʠʭ ʥʘ 

ʤʽʩʮʝʚʦʩʪʽ ʩʧʝʮʽʘʣʴʥʠʤʠ ʟʥʘʢʘʤʠ ʽ ʮʝʥʪʨʘʤʠ, ʧʦʣʦʞʝʥʥʷ ʷʢʠʭ ʚʠʟʥʘʯʝʥʝ ʚ 

ʜʝʷʢʽʡ ʻʜʠʥʽʡ ʩʠʩʪʝʤʽ ʢʦʦʨʜʠʥʘʪ ʽ ʚʠʩʦʪ ʥʘʜ ʨʽʚʥʝʤ ʤʦʨʷ ʥʘ ʦʩʥʦʚʽ 

ʛʝʦʜʝʟʠʯʥʠʭ ʚʠʤʽʨʶʚʘʥʴ. ʄʝʨʝʞʘ ʩʣʫʞʠʪʴ ʧʣʘʥʦʚʦʶ ʽ ʚʠʩʦʪʥʦʶ ʦʩʥʦʚʦʶ 

ʜʣʷ ʪʦʧʦʛʨʘʬʽʯʥʦʛʦ ʟʥʽʤʘʥʥʷ ʽ ʩʢʣʘʜʘʥʥʷ ʪʦʧʦʛʨʘʬʽʯʥʠʭ ʢʘʨʪ, ʘ ʪʘʢʦʞ ʜʣʷ 

ʧʦʰʫʢʦʚʠʭ ʽ ʙʫʜʽʚʝʣʴʥʠʭ ʨʦʙʽʪ, ʧʦʚôʷʟʘʥʠʭ ʽʟ ʪʦʯʥʠʤʠ ʨʦʟʨʘʭʫʥʢʘʤʠ ʥʘ 

ʤʽʩʮʝʚʦʩʪʽ. 

ɻʝʦʜʝʟʠʯʥʠʡ ʧʫʥʢʪ ï ʪʦʯʢʘ ʥʘ ʟʝʤʥʽʡ ʧʦʚʝʨʭʥʽ, ʧʦʣʦʞʝʥʥʷ ʷʢʦʾ 

ʚʠʟʥʘʯʝʥʦ ʚ ʧʨʠʡʥʷʪʽʡ ʩʠʩʪʝʤʽ ʢʦʦʨʜʠʥʘʪ ʽ ʚʠʩʦʪ ʥʘ ʦʩʥʦʚʽ ʛʝʦʜʝʟʠʯʥʠʭ 

ʚʠʤʽʨʶʚʘʥʴ ʤʝʪʦʜʘʤʠ ʪʨʽʘʥʛʫʣʷʮʽʾ, ʧʦʣʽʛʦʥʦʤʝʪʨʽʾ ʽ ʪ.ʜ. ʇʫʥʢʪʠ 

ʧʦʟʥʘʯʘʶʪʴʩʷ ʽ ʟʘʢʨʽʧʣʶʶʪʴʩʷ ʥʘ ʤʽʩʮʝʚʦʩʪʽ. ʉʠʩʪʝʤʘ ʚʟʘʻʤʦʧʦʚôʷʟʘʥʠʭ 

ʛʝʦʜʝʟʠʯʥʠʭ ʧʫʥʢʪʽʚ ʫʪʚʦʨʶʻ ʛʝʦʜʝʟʠʯʥʫ ʤʝʨʝʞʫ. 

ɻʝʦʜʝʟʠʯʥʽ ʟʥʘʢʠ ï ʥʘʟʝʤʥʽ (ʩʪʦʚʧʮʽ, ʤʘʨʢʠ, ʧʽʨʘʤʽʜʠ) ʽ ʧʽʜʟʝʤʥʽ 

ʩʧʦʨʫʜʠ, ʷʢʠʤʠ ʧʦʟʥʘʯʘʶʪʴʩʷ ʽ ʟʘʢʨʽʧʣʶʶʪʴʩʷ ʥʘ ʤʽʩʮʝʚʦʩʪʽ ʛʝʦʜʝʟʠʯʥʽ 

ʧʫʥʢʪʠ. 

ɻʝʦʜʝʟʠʯʥʽ ʧʨʠʣʘʜʠ ʪʘ ʽʥʩʪʨʫʤʝʥʪʠ ï ʧʨʠʣʘʜʠ, ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ 

ʜʣʷ ʚʠʤʽʨʶʚʘʥʥʷ ʚ ʥʘʪʫʨʽ ʜʦʚʞʠʥ ʣʽʥʽʡ, ʢʫʪʽʚ, ʧʝʨʝʚʠʱʝʥʴ, ʘʟʠʤʫʪʽʚ ʧʨʠ 

ʧʦʙʫʜʦʚʽ ʘʩʪʨʦʥʦʤʦ-ʛʝʦʜʝʟʠʯʥʦʾ ʤʝʨʝʞʽ, ʥʽʚʝʣʶʚʘʥʥʽ, ʪʦʧʦʛʨʘʬʽʯʥʦʤʫ 

ʟʥʽʤʘʥʥʽ, ʤʘʨʢʰʝʡʜʝʨʩʴʢʠʭ, ʙʫʜʽʚʝʣʴʥʠʭ ʽ ʧʦʰʫʢʦʚʠʭ ʨʦʙʦʪʘʭ, ʤʦʥʪʘʞʽ ʪʘ 
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ʝʢʩʧʣʫʘʪʘʮʽʾ ʨʽʟʥʠʭ ʽʥʞʝʥʝʨʥʠʭ ʩʧʦʨʫʜ. ɿʘ ʧʨʠʥʮʠʧʦʤ ʨʦʙʦʪʠ ʽ ʙʫʜʦʚʦʶ 

ʨʦʟʨʽʟʥʷʶʪʴ ʤʝʭʘʥʽʯʥʽ, ʦʧʪʠʢʦ-ʤʝʭʘʥʽʯʥʽ, ʝʣʝʢʪʨʦʥʥʦ-ʦʧʪʠʯʥʽ ʪʘ 

ʨʘʜʽʦʝʣʝʢʪʨʦʥʥʽ ʛʝʦʜʝʟʠʯʥʽ ʧʨʠʣʘʜʠ. 

ɻʝʦʾʜ (ʚʽʜ ʛʨʝʮ. gh ï ɿʝʤʣʷ ʪʘ eidoz ï ʚʠʛʣʷʜ) ï ʬʽʛʫʨʘ ɿʝʤʣʽ, ʷʢʫ ʫʪʚʦʨʠʣʘ 

ʙ ʧʦʚʝʨʭʥʷ ʉʚʽʪʦʚʦʛʦ ʦʢʝʘʥʫ ʧʨʠ ʜʝʷʢʦʤʫ ʩʝʨʝʜʥʴʦʤʫ ʨʽʚʥʽ ʚʦʜʠ, ʚʽʜʩʫʪʥʦʩʪʽ 

ʪʝʯʽʡ, ʧʨʠʧʣʠʚʽʚ ʽ ʚʽʜʧʣʠʚʽʚ, ʭʚʠʣʴ ʪʘ ʽʥ. ʇʦʚʝʨʭʥʷ ʛʝʦʾʜʘ ï ʦʜʥʘ ʟ ʨʽʚʥʝʚʠʭ 

ʧʦʚʝʨʭʦʥʴ ʧʦʪʝʥʮʽʘʣʫ ʩʠʣʠ ʪʷʞʽʥʥʷ. 

ɻʦʨʠʟʦʥʪʘʣʽ (ʽʟʦʛʽʧʩʠ) ï ʣʽʥʽʾ ʥʘ ʢʘʨʪʽ, ʷʢʽ ʟôʻʜʥʫʶʪʴ ʪʦʯʢʠ ʟʝʤʥʦʾ 

ʧʦʚʝʨʭʥʽ ʟ ʦʜʥʘʢʦʚʦʶ ʘʙʩʦʣʶʪʥʦʶ ʚʠʩʦʪʦʶ. 

ɻʨʘʬʽʯʥʘ ʪʦʯʥʽʩʪʴ ï ʪʦʯʥʽʩʪʴ ʚʠʤʽʨʶʚʘʥʥʷ ʚʽʜʩʪʘʥʝʡ ʤʽʞ ʜʚʦʤʘ ʪʦʯʢʘʤʠ 

ʥʘ ʧʘʧʝʨʽ ʟʘ ʜʦʧʦʤʦʛʦʶ ʮʠʨʢʫʣʷ-ʚʠʤʽʨʶʚʘʯʘ ʽ ʤʘʩʰʪʘʙʥʦʾ ʣʽʥʽʡʢʠ. 

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʪʘʢʽ ʚʠʤʽʨʠ ʥʝ ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʢʦʥʘʥʽ ʪʦʯʥʽʰʝ ʥʽʞ 0,1 ʤʤ, 

ʯʝʨʝʟ ʱʦ ʧʨʠ ʛʨʘʬʽʯʥʠʭ ʚʠʤʽʨʶʚʘʥʥʷʭ ʽ ʧʦʙʫʜʦʚʘʭ ʚʝʣʠʯʠʥʘ 0,1 ʤʤ 

ʚʚʘʞʘʻʪʴʩʷ ʜʦʧʫʩʪʠʤʦʶ ʪʦʯʥʽʩʪʶ ʤʘʩʰʪʘʙʫ. 

ɼʘʣʝʢʦʤʽʨ (ʚʽʜʜʘʣʝʤʽʨ) ï ʧʨʠʣʘʜ, ʱʦ ʥʠʤ ʚʠʟʥʘʯʘʶʪʴ ʚʽʜʜʘʣʴ ʜʦ 

ʦʙôʻʢʪʽʚ, ʥʝ ʚʠʤʽʨʶʶʯʠ ʾʾ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʥʘ ʤʽʩʮʝʚʦʩʪʽ ʯʠ ʫ ʧʨʦʩʪʦʨʽ. 

ɼʠʨʝʢʮʽʡʥʠʡ ʢʫʪ (ʚʽʜ ʬʨʘʥʮ. direction ï ʥʘʧʨʷʤ) ï ʢʫʪ ʤʽʞ ʧʽʚʥʽʯʥʠʤ 

ʥʘʧʨʷʤʦʤ ʧʨʷʤʦʾ, ʧʘʨʘʣʝʣʴʥʦʾ ʜʦ ʦʩʽ ʘʙʩʮʠʩ ʚ ʩʠʩʪʝʤʽ ʧʣʦʩʢʠʭ ʧʨʷʤʦʢʫʪʥʠʭ 

ʢʦʦʨʜʠʥʘʪ ʥʘ ʧʣʦʱʠʥʽ ʽ ʥʘʧʨʷʤʦʤ ʥʘ ʤʽʩʮʝʚʠʡ ʧʨʝʜʤʝʪ.  

ɼʦʚʛʦʪʘ ʛʝʦʛʨʘʬʽʯʥʘ ï ʦʜʥʘ ʽʟ ʛʝʦʛʨʘʬʽʯʥʠʭ ʢʦʦʨʜʠʥʘʪ; ʜʚʦʛʨʘʥʥʠʡ ʢʫʪ 

ʤʽʞ ʧʣʦʱʠʥʦʶ ʧʦʯʘʪʢʦʚʦʛʦ ʤʝʨʠʜʽʘʥʘ ʽ ʧʣʦʱʠʥʦʶ ʤʝʨʠʜʽʘʥʘ, ʷʢʠʡ 

ʧʨʦʭʦʜʠʪʴ ʯʝʨʝʟ ʧʨʷʤʦʚʠʩʥʫ ʣʽʥʽʶ ʚ ʜʘʥʽʡ ʪʦʯʮʽ ï ʘʩʪʨʦʥʦʤʽʯʥʘ ʜʦʚʛʦʪʘ (l), 
ʘʙʦ ʯʝʨʝʟ ʥʦʨʤʘʣʴ ʜʦ ʧʦʚʝʨʭʥʽ ʟʝʤʥʦʛʦ ʝʣʽʧʩʦʾʜʘ ï ʛʝʦʜʝʟʠʯʥʘ ʜʦʚʛʦʪʘ (L). 

ɽʢʚʘʪʦʨ (ʚʽʜ ʣʘʪ. aequator ï ʨʽʚʥʦʙʽʞʥʠʢ) ï 1) ʛʝʦʛʨʘʬʽʯʥʠʡ ʯʠ ʟʝʤʥʠʡ ï 

ʣʽʥʽʷ ʧʝʨʝʪʠʥʫ ʟʝʤʥʦʾ ʢʫʣʽ ʧʣʦʱʠʥʦʶ, ʷʢʘ ʧʨʦʭʦʜʠʪʴ ʯʝʨʝʟ ʮʝʥʪʨ ɿʝʤʣʽ 

ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦ ʜʦ ʦʩʽ ʾʾ ʦʙʝʨʪʘʥʥʷ. 

ɽʢʝʨ (ʚʽʜ ʬʨʘʥʮ. equerre ï ʢʫʪʦʤʽʨ) ï ʛʝʦʜʝʟʠʯʥʠʡ ʧʨʠʣʘʜ ʜʣʷ ʧʦʙʫʜʦʚʠ 

ʥʘ ʤʽʩʮʝʚʦʩʪʽ ʧʨʷʤʠʭ ʢʫʪʽʚ; ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʧʨʠ ʟʥʽʤʘʥʥʽ ʩʠʪʫʘʮʽʾ ʪʘ ʨʦʟʙʠʚʮʽ 

ʢʨʠʚʠʭ. 

ɽʣʝʚʘʮʽʡʥʠʡ (ʚʽʜ ʣʘʪ. elevator ï ʪʦʡ, ʱʦ ʧʽʜʽʡʤʘʻ) ʛʚʠʥʪ ï ʛʚʠʥʪ ʽʟ 

ʧʨʠʩʪʨʦʷʤʠ, ʱʦ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʟʤʽʥʶʚʘʪʠ ʚ ʥʝʚʝʣʠʢʠʭ ʤʝʞʘʭ ʥʘʭʠʣ ʟʦʨʦʚʦʾ 

ʪʨʫʙʠ ʥʽʚʝʣʽʨʘ ( ʅ3, ʅɺ-1,ʅɹ, ʅɸ, ʅɹ-1 ʪʦʱʦ).  

ɿʘʢʣʘʜʠʥʘ ʩʭʠʣʫ ï ʚʽʜʩʪʘʥʴ ʥʘ ʪʦʧʦʛʨʘʬʽʯʥʽʡ ʢʘʨʪʽ ʤʽʞ ʜʚʦʤʘ 

ʩʫʤʽʞʥʠʤʠ ʛʦʨʠʟʦʥʪʘʣʷʤʠ; ʟʘʣʝʞʠʪʴ ʚʽʜ ʢʨʫʪʠʟʥʠ ʩʭʠʣʫ ʚ ʜʘʥʦʤʫ ʤʽʩʮʽ ʪʘ 

ʚʠʩʦʪʠ ʧʝʨʝʨʽʟʫ ʨʝʣʴʻʬʫ ʥʘ ʜʘʥʽʡ ʢʘʨʪʽ. ɭ ʧʨʦʝʢʮʽʻʶ ʣʽʥʽʾ ʩʭʠʣʫ ʥʘ 

ʛʦʨʠʟʦʥʪʘʣʴʥʫ ʧʣʦʱʠʥʫ. 

ɿʥʘʢʠ ʥʽʚʝʣʽʨʥʽ ï ʟʥʘʢʠ, ʷʢʽ ʟʘʢʣʘʜʘʶʪʴʩʷ ʟ ʤʝʪʦʶ ʟʘʢʨʽʧʣʝʥʥʷ ʥʘ 

ʤʽʩʮʝʚʦʩʪʽ ʧʫʥʢʪʽʚ ʥʽʚʝʣʶʚʘʥʥʷ. 

ɿʦʨʦʚʘ ʪʨʫʙʘ ï ʩʢʣʘʜʦʚʘ ʯʘʩʪʠʥʘ ʛʝʦʜʝʟʠʯʥʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ, ʷʢʘ ʩʣʫʞʠʪʴ 

ʜʣʷ ʥʘʚʝʜʝʥʥʷ ʥʘ ʤʽʩʮʝʚʽ ʧʨʝʜʤʝʪʠ. 

ʂʘʨʪʘ ï ʟʤʝʥʰʝʥʝ, ʫʟʘʛʘʣʴʥʝʥʝ, ʫʤʦʚʥʝ ʽ ʟʥʘʢʦʚʝ ʟʦʙʨʘʞʝʥʥʷ ʟʝʤʥʦʾ 

ʧʦʚʝʨʭʥʽ ʥʘ ʧʣʦʱʠʥʽ, ʧʦʙʫʜʦʚʘʥʝ ʟʘ ʧʝʚʥʠʤʠ ʤʘʪʝʤʘʪʠʯʥʠʤʠ ʟʘʢʦʥʘʤʠ. 

ʂʽʣʦʤʝʪʨʦʚʘ ʩʽʪʢʘ ï ʢʦʦʨʜʠʥʘʪʥʘ ʩʽʪʢʘ ʥʘ ʪʦʧʦʛʨʘʬʽʯʥʠʭ ʢʘʨʪʘʭ, 

ʫʪʚʦʨʝʥʘ ʣʽʥʽʷʤʠ, ʧʘʨʘʣʝʣʴʥʠʤʠ ʜʦ ʦʩʝʡ ʢʦʦʨʜʠʥʘʪ. 
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ʂʦʦʨʜʠʥʘʪʠ [ʚʽʜ ʣʘʪ. co.(cum) ï ʨʘʟʦʤ ʽ ordinatus ï ʫʧʦʨʷʜʢʦʚʘʥʠʡ, 

ʚʠʟʥʘʯʝʥʠʡ] ï ʯʠʩʣʘ, ʷʢʠʤʠ ʚʠʟʥʘʯʘʶʪʴ ʧʦʣʦʞʝʥʥʷ ʪʦʯʢʠ ʥʘ ʧʨʷʤʽʡ ʘʙʦ 

ʢʨʠʚʽʡ ʣʽʥʽʾ, ʥʘ ʧʣʦʱʠʥʽ ʘʙʦ ʥʘ ʧʦʚʝʨʭʥʽ, ʚ ʧʨʦʩʪʦʨʽ ʪʦʱʦ 

ʂʦʦʨʜʠʥʘʪʦʛʨʘʬ (ʚʽʜ ʩʣʦʚʘ ʢʦʦʨʜʠʥʘʪʠ ʽ ʛʨʝʮ. grajw - ʧʠʰʫ) ï ʧʨʠʣʘʜ, 

ʧʨʠʟʥʘʯʝʥʠʡ ʜʣʷ ʧʝʨʝʥʝʩʝʥʥʷ ʥʘ ʢʘʨʪʫ ʯʠ ʧʣʘʥ ʪʦʯʦʢ ʟʘ ʾʭʥʽʤʠ 

ʧʨʷʤʦʢʫʪʥʠʤʠ ʢʦʦʨʜʠʥʘʪʘʤʠ ʪʘ ʙʫʜʫʚʘʪʠ ʩʽʪʢʫ ʢʚʘʜʨʘʪʽʚ. 

ʂʨʦʢʽ (ʬʨʘʥʮ. croquis ï ʥʘʯʝʨʢ) ï ʢʨʝʩʣʝʥʠʢ ʜʽʣʷʥʢʠ ʤʽʩʮʝʚʦʩʪʽ, ʱʦ 

ʚʽʜʪʚʦʨʶʻ ʾʾ ʥʘʡʚʘʞʣʠʚʽʰʽ ʝʣʝʤʝʥʪʠ, ʚʠʢʦʥʘʥʠʡ ʧʨʠʡʦʤʘʤʠ ʦʢʦʤʽʨʥʦʛʦ 

ʟʥʽʤʘʥʥʷ.  

ʂʨʫʪʠʟʥʘ (ʢʨʫʪʽʩʪʴ) ʩʭʠʣʫ ï ʢʫʪ, ʫʪʚʦʨʝʥʠʡ ʥʘʧʨʷʤʦʤ ʩʭʠʣʫ ʟ 

ʛʦʨʠʟʦʥʪʘʣʴʥʦʶ ʧʣʦʱʠʥʦʶ ʚ ʜʘʥʽʡ ʪʦʯʮʽ. ʅʘ ʪʦʧʦʛʨʘʬʽʯʥʠʭ ʢʘʨʪʘʭ 

ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘ ʛʨʘʬʽʢʦʤ (ʰʢʘʣʦʶ) ʟʘʢʣʘʜʠʥ. 

ʂʫʨʚʽʤʝʪʨ (ʚʽʜ ʣʘʪ. curvus ï ʢʨʠʚʠʡ ʽ ʛʨʝʮ. metrew ï ʚʠʤʽʨʶʶ) ï ʧʨʠʣʘʜ 

ʜʣʷ ʚʠʤʽʨʶʚʘʥʥʷ ʜʦʚʞʠʥ ʢʨʠʚʠʭ ʣʽʥʽʡ ʥʘ ʢʘʨʪʘʭ ʽ ʧʣʘʥʘʭ (ʨʽʯʦʢ, ʙʝʨʝʛʦʚʦʾ 

ʣʽʥʽʾ ʦʟʝʨ, ʤʦʨʽʚ ʪʦʱʦ). 

ʂʫʪ ʚʝʨʪʠʢʘʣʴʥʠʡ ï ʢʫʪ, ʷʢʠʡ ʣʝʞʠʪʴ ʫ ʚʝʨʪʠʢʘʣʴʥʽʡ ʧʣʦʱʠʥʽ. 

ʂʫʪ ʛʦʨʠʟʦʥʪʘʣʴʥʠʡ. ɻʦʨʠʟʦʥʪʘʣʴʥʠʤ ʢʫʪʦʤ, ʷʢʠʡ ʚʽʜʧʦʚʽʜʘʻ ʥʘʧʨʷʤʫ ʽʟ 

ʪʦʯʢʠ A ʥʘ ʪʦʯʢʠ B ʽ C, ʥʘʟʠʚʘʻʪʴʩʷ ʧʣʦʩʢʠʡ ʢʫʪ ɺ0A0C0, ʷʢʠʡ ʣʝʞʠʪʴ ʚ 

ʛʦʨʠʟʦʥʪʘʣʴʥʽʡ ʧʣʦʱʠʥʽ ʽ ʚʠʨʘʞʘʻ ʚʝʣʠʯʠʥʫ ʜʚʦʛʨʘʥʥʦʛʦ ʢʫʪʘ, ʫʪʚʦʨʝʥʦʛʦ 

ʚʝʨʪʠʢʘʣʴʥʠʤʠ ʧʣʦʱʠʥʘʤʠ, ʱʦ ʧʨʦʭʦʜʷʪʴ ʯʝʨʝʟ ʧʨʷʤʦʚʠʩʥʫ ʣʽʥʽʶ ɸɸ0 ʚ 

ʪʦʯʮʽ ɸ ʽ ʯʝʨʝʟ ʪʦʯʢʠ B ʽ C.  

ʃʽʤʙ (ʚʽʜ ʣʘʪ. limbus ï ʦʙʣʷʤʽʚʢʘ) ï ʦʩʥʦʚʥʘ ʯʘʩʪʠʥʘ ʪʝʦʜʦʣʽʪʘ, 

ʚʠʛʦʪʦʚʣʝʥʘ ʽʟ ʤʝʪʘʣʫ ʯʠ ʩʢʣʘ (ʚ ʦʧʪʠʯʥʠʭ ʪʝʦʜʦʣʽʪʘʭ); ʤʘʻ ʨʽʚʥʦʤʽʨʥʫ 

ʢʫʪʦʚʫ ʰʢʘʣʫ ʫ ʚʠʛʣʷʜʽ ʨʘʜʽʘʣʴʥʠʭ ʦʜʠʥʘʨʥʠʭ ʯʠ ʧʦʜʚʽʡʥʠʭ ʰʪʨʠʭʽʚ. 

ʄʘʩʰʪʘʙ (ʥʽʤ. Mabstab, ʚʽʜ Mab ï ʤʽʨʘ ʽ Stab ï ʧʘʣʠʮʷ) ï ʚʽʜʥʦʰʝʥʥʷ 

ʣʽʥʽʡʥʠʭ ʨʦʟʤʽʨʽʚ ʦʙôʻʢʪʘ, ʟʦʙʨʘʞʝʥʦʛʦ ʥʘ ʢʨʝʩʣʝʥʠʢʫ, ʧʣʘʥʽ, ʯʠ ʢʘʨʪʽ, ʜʦ 

ʡʦʛʦ ʨʦʟʤʽʨʽʚ ʫ ʥʘʪʫʨʽ. ɺʠʨʘʞʘʻʪʴʩʷ ʯʠʩʣʦʤ ʘʙʦ ʛʨʘʬʽʯʥʠʤ ʩʧʦʩʦʙʦʤ. 

ʄʝʨʝʞʘ ʟʥʽʤʘʣʴʥʘ ï ʩʫʢʫʧʥʽʩʪʴ ʪʦʯʦʢ, ʷʢʽ ʚʠʟʥʘʯʘʶʪʴʩʷ ʜʦʜʘʪʢʦʚʦ ʜʦ 

ʧʫʥʢʪʽʚ ʜʝʨʞʘʚʥʦʾ ʛʝʦʜʝʟʠʯʥʦʾ ʤʝʨʝʞʽ ʜʣʷ ʙʝʟʧʦʩʝʨʝʜʥʴʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʪʦʧʦʛʨʘʬʽʯʥʦʛʦ ʟʥʽʤʘʥʥʷ. 

 ʄʽʢʨʦʩʢʦʧ ʰʢʘʣʦʚʠʡ ï ʦʧʪʠʯʥʠʡ ʧʨʠʩʪʨʽʡ ʜʣʷ ʚʽʜʣʽʢʫ ʟʘ ʨʽʚʥʦʤʽʨʥʠʤʠ 

ʰʢʘʣʘʤʠ, ʥʘʧʨʠʢʣʘʜ, ʟʘ ʰʢʘʣʘʤʠ ʥʘ ʣʽʤʙʘʭ ʢʫʪʦʤʽʨʥʠʭ ʢʨʫʛʽʚ ʪʝʦʜʦʣʽʪʽʚ. 

ʄʽʨʥʽ ʣʽʥʽʡʥʽ ʧʨʠʣʘʜʠ ʧʨʠʟʥʘʯʝʥʽ ʜʣʷ ʚʠʤʽʨʶʚʘʥʥʷ ʣʽʥʽʡ ʥʘ ʤʽʩʮʝʚʦʩʪʽ 

ʰʣʷʭʦʤ ʧʦʩʣʽʜʦʚʥʦʛʦ ʚʽʜʢʣʘʜʘʥʥʷ ʤʽʨʥʠʭ ʩʪʨʽʯʦʢ, ʨʫʣʝʪʦʢ ʯʠ ʜʨʦʪʫ. 

ʄʽʩʮʝʚʽ ʧʨʝʜʤʝʪʠ ï ʚʩʽ ʨʦʟʪʘʰʦʚʘʥʽ ʥʘ ʟʝʤʥʽʡ ʧʦʚʝʨʭʥʽ ʦʙôʻʢʪʠ ʷʢ 

ʧʨʠʨʦʜʥʦʛʦ (ʣʽʩʠ, ʨʽʯʢʠ, ʙʦʣʦʪʘ ʽ ʪ.ʜ., ʢʨʽʤ ʝʣʝʤʝʥʪʽʚ ʨʝʣʴʻʬʫ), ʪʘʢ ʽ 

ʰʪʫʯʥʦʛʦ (ʥʘʩʝʣʝʥʽ ʧʫʥʢʪʠ, ʦʢʨʝʤʽ ʙʫʜʽʚʣʽ, ʜʦʨʦʛʠ, ʢʘʥʘʣʠ, ʩʘʜʠ ʪʦʱʦ) 

ʧʦʭʦʜʞʝʥʥʷ. ɿʦʙʨʘʞʘʶʪʴʩʷ ʥʘ ʪʦʧʦʛʨʘʬʽʯʥʠʭ ʢʘʨʪʘʭ ʚʽʜʧʦʚʽʜʥʠʤʠ ʫʤʦʚʥʠʤʠ 

ʟʥʘʢʘʤʠ. 

ʄʽʩʮʝʚʽʩʪʴ ï ʯʘʩʪʠʥʘ (ʜʽʣʷʥʢʘ, ʨʘʡʦʥ) ʟʝʤʥʦʾ ʧʦʚʝʨʭʥʽ ʟʽ ʚʩʽʤʘ ʾʾ 

ʝʣʝʤʝʥʪʘʤʠ. ɼʦ ʦʩʥʦʚʥʠʭ ʝʣʝʤʝʥʪʽʚ ʤʽʩʮʝʚʦʩʪʽ, ʷʢʽ ʚʽʜʦʙʨʘʞʘʶʪʴʩʷ ʥʘ 

ʪʦʧʦʛʨʘʬʽʯʥʽʡ ʢʘʨʪʽ, ʚʽʜʥʦʩʷʪʴʩʷ ʨʝʣʴʻʬ, ʛʽʜʨʦʛʨʘʬʽʷ, ʨʦʩʣʠʥʥʠʡ ˇʨʫʥʪʦʚʠʡ 

ʧʦʢʨʠʚ, ʥʘʩʝʣʝʥʽ ʧʫʥʢʪʠ, ʜʦʨʦʞʥʷ ʤʝʨʝʞʘ. 
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ʅʝʚôʷʟʢʘ ï ʯʠʩʣʦʚʝ ʟʥʘʯʝʥʥʷ ʥʝʚʠʢʦʥʘʥʥʷ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʩʧʽʚʚʽʜʥʦ- 

ʰʝʥʥʷ (ʫʤʦʚʠ) ʤʽʞ ʟʤʽʨʷʥʠʤʠ ʚʝʣʠʯʠʥʘʤʠ, ʷʢʝ ʚʠʥʠʢʘʻ ʚʥʘʩʣʽʜʦʢ ʧʦʤʠʣʦʢ 

ʨʝʟʫʣʴʪʘʪʽʚ ʚʠʤʽʨʶʚʘʥʥʷ ʮʠʭ ʚʝʣʠʯʠʥ. 

ʅʽʚʝʣʶʚʘʥʥʷ ï ʚʠʟʥʘʯʝʥʥʷ ʚʠʩʦʪ ʨʽʟʥʠʭ ʪʦʯʦʢ, ʣʽʥʽʡ ʪʘ ʧʣʦʱʠʥ ʚʽʜʥʦʩʥʦ 

ʜʝʷʢʠʭ ʚʠʭʽʜʥʠʭ ʪʦʯʦʢ, ʣʽʥʽʡ ʽ ʧʦʚʝʨʭʦʥʴ ʯʠ ʥʘʜ ʨʽʚʥʝʤ ʤʦʨʷ. 

ʅʽʚʝʣʶʚʘʥʥʷ ʪʨʠʛʦʥʦʤʝʪʨʠʯʥʝ ï ʤʝʪʦʜ ʚʠʟʥʘʯʝʥʥʷ ʨʽʟʥʠʮʴ ʚʠʩʦʪ ʪʦʯʦʢ 

ʟʝʤʥʦʾ ʧʦʚʝʨʭʥʽ ʟʘ ʟʤʽʨʷʥʠʤ ʢʫʪʦʤ ʥʘʭʠʣʫ ʚʽʟʠʨʥʦʾ ʣʽʥʽʾ ʟ ʦʜʥʽʻʾ ʪʦʯʢʠ ʥʘ 

ʽʥʰʫ ʽ ʟʤʽʨʷʥʦʶ. 

ʅʦʨʤʘʣʴ (ʚʽʜ ʣʘʪ. normalis ï ʧʨʷʤʦʚʠʩʥʠʡ) ï ʣʽʥʽʷ, ʷʢʘ ʧʝʨʝʪʠʥʘʻ 

ʧʦʚʝʨʭʥʶ ʟʝʤʥʦʛʦ ʝʣʽʧʩʦʾʜʘ ʧʽʜ ʧʨʷʤʠʤ ʢʫʪʦʤ. 

ʆʧʦʨʥʘ ʛʝʦʜʝʟʠʯʥʘ ʤʝʨʝʞʘ ï ʩʠʩʪʝʤʘ ʟʘʢʨʽʧʣʝʥʠʭ ʥʘ ʤʽʩʮʝʚʦʩʪʽ ʪʦʯʦʢ, 

ʷʢʽ ʩʣʫʞʘʪʴ ʦʧʦʨʥʠʤʠ ʧʫʥʢʪʘʤʠ ʧʨʠ ʟʥʽʤʘʥʥʽ ʡ ʛʝʦʜʝʟʠʯʥʠʭ ʚʠʤʽʨʶʚʘʥʥʷʭ 

ʤʽʩʮʝʚʦʩʪʽ. 

ʇʘʣʝʪʢʘ (ʚʽʜ ʬʨʘʥʮ. palette ï ʧʣʘʩʪʠʥʢʘ, ʧʣʘʥʢʘ) ï ʥʘʥʝʩʝʥʘ ʥʘ ʧʨʦʟʦʨʦʤʫ 

ʧʘʧʝʨʽ, ʩʢʣʽ ʯʠ ʮʝʣʫʣʦʾʜʥʽʡ ʧʣʘʩʪʠʥʮʽ ʩʽʪʢʘ ʣʽʥʽʡ, ʷʢʘ ʫʪʚʦʨʶʻ ʢʚʘʜʨʘʪʠ 

ʧʝʚʥʠʭ ʨʦʟʤʽʨʽʚ, ʟʘ ʜʦʧʦʤʦʛʦʶ ʷʢʠʭ ʚʠʟʥʘʯʘʶʪʴʩʷ ʧʣʦʱʽ ʜʽʣʷʥʦʢ ʥʘ ʢʘʨʪʽ ʯʠ 

ʧʣʘʥʽ. ʉʣʫʞʠʪʴ ʜʣʷ ʚʠʤʽʨʶʚʘʥʥʷ ʧʣʦʱ ʢʨʠʚʦʣʽʥʽʡʥʠʭ ʢʦʥʪʫʨʽʚ. 

ʇʣʘʥʽʤʝʪʨ (ʚʽʜ ʣʘʪ. planum ï ʧʣʦʱʠʥʘ ʽ ʛʨʝʮ. metrew ï ʚʠʤʽʨʶʶ) ï 

ʢʘʨʪʦʛʨʘʬʽʯʥʠʡ ʤʝʭʘʥʽʯʥʠʡ ʧʨʠʣʘʜ ʜʣʷ ʚʠʤʽʨʶʚʘʥʥʷ ʧʣʦʱ ʧʣʦʩʢʠʭ 

ʛʝʦʛʨʘʬʽʯʥʠʭ ʦʙôʻʢʪʽʚ. 

ʇʨʦʬʽʣʴ ʤʽʩʮʝʚʦʩʪʽ (ʛʽʧʩʦʤʝʪʨʠʯʥʠʡ ʧʨʦʬʽʣʴ) ï ʚʝʨʪʠʢʘʣʴʥʠʡ ʨʦʟʨʽʟ 

ʨʝʣʴʻʬʫ ʤʽʩʮʝʚʦʩʪʽ. 

ʇʫʥʢʪ ʛʝʦʜʝʟʠʯʥʠʡ ï ʧʫʥʢʪ ʛʝʦʜʝʟʠʯʥʦʾ ʤʝʨʝʞʽ, ʚʽʜʤʽʯʝʥʠʡ ʥʘ 

ʤʽʩʮʝʚʦʩʪʽ ʟʘʢʣʘʜʝʥʠʤ ʚ ʟʝʤʣʶ ʮʝʥʪʨʦʤ ʽ ʩʧʦʨʫʜʞʝʥʠʤ ʥʘʜ ʥʠʤ ʟʥʘʢʦʤ. 

ʈʘʤʢʘ ʢʘʨʪʠ ï ʣʽʥʽʷ ʘʙʦ ʩʠʩʪʝʤʘ ʣʽʥʽʡ, ʱʦ ʦʙʣʷʤʦʚʫʶʪʴ ʢʘʨʪʦʛʨʘʬʽʯʥʝ 

ʟʦʙʨʘʞʝʥʥʷ. ɺʥʫʪʨʽʰʥʷ ʨʘʤʢʘ ʦʙʤʝʞʫʻ ʢʘʨʪʦʛʨʘʬʽʯʥʝ ʟʦʙʨʘʞʝʥʥʷ; ʛʨʘʜʫʩʥʘ 

(ʥʘ ʪʦʧʦʢʘʨʪʘʭ ï ʤʽʥʫʪʥʘ) ʩʣʫʞʠʪʴ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʛʝʦʛʨʘʬʽʯʥʠʭ ʢʦʦʨʜʠʥʘʪ 

ʪʦʯʦʢ ʯʠ ʥʘʥʝʩʝʥʥʷ ʥʘ ʢʘʨʪʫ ʟʘ ʾʭ ʛʝʦʛʨʘʬʽʯʥʠʤʠ ʢʦʦʨʜʠʥʘʪʘʤʠ; ʟʦʚʥʽʰʥʷ 

ʦʙʣʷʤʦʚʫʻ ʩʘʤʫ ʢʘʨʪʫ ʽ ʚʽʜʜʽʣʷʻ ʾʾ ʚʽʜ ʝʣʝʤʝʥʪʽʚ ʦʩʥʘʱʝʥʥʷ ʽ ʝʣʝʤʝʥʪʽʚ 

ʜʦʜʘʪʢʦʚʦʾ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ. 

ʈʦʟʛʨʘʬʣʝʥʥʷ ʢʘʨʪ ï ʩʠʩʪʝʤʘ ʧʦʜʽʣʫ ʙʘʛʘʪʦʘʨʢʫʰʝʚʦʾ ʢʘʨʪʠ ʥʘ ʘʨʢʫʰʽ, ʚ 

ʨʝʟʫʣʴʪʘʪʽ ʷʢʦʛʦ ʚʠʟʥʘʯʘʻʪʴʩʷ ʧʦʣʦʞʝʥʥʷ ʨʘʤʦʢ ʘʨʢʫʰʽʚ, ʨʦʟʤʽʨʠ ʽ ʯʠʩʣʦ 

ʘʨʢʫʰʽʚ.  

ʈʫʤʙ ï ʢʫʪ ʤʽʞ ʙʣʠʞʯʠʤ ʥʘʧʨʷʤʦʤ (ʧʽʚʥʽʯʥʠʤ ʯʠ ʧʽʚʜʝʥʥʠʤ) ʤʝʨʠʜʽʘʥʘ ʽ 

ʥʘʧʨʷʤʦʤ ʥʘ ʜʘʥʠʡ ʧʨʝʜʤʝʪ (ʥʝ ʧʝʨʝʚʠʱʫʻ 90)̄. 

ʉʪʦʨʦʥʠ ʛʦʨʠʟʦʥʪʫ ï ʯʦʪʠʨʠ ʛʦʣʦʚʥʽ ʪʦʯʢʠ ʛʦʨʠʟʦʥʪʫ: ʇʽʚʥʽʯ, ʇʽʚʜʝʥʴ, 

ʉʭʽʜ ʽ ɿʘʭʽʜ; ʽʥʦʜʽ ʩʪʦʨʦʥʘʤʠ ʛʦʨʠʟʦʥʪʫ ʥʘʟʠʚʘʶʪʴ ʪʘʢʦʞ ʚʽʜʧʦʚʽʜʥʽ ʯʚʝʨʪʽ 

ʛʦʨʠʟʦʥʪʫ; ʧʦʟʥʘʯʘʶʪʴʩʷ ʣʽʪʝʨʘʤʠ ʇʥ, ʇʜ, ʉ ʽ ɿ ʯʠ ʚʽʜʧʦʚʽʜʥʦ N, S, O (ʯʠ E) ʽ 

W. 

ʉʭʠʣʝʥʥʷ ʤʘʛʥʽʪʥʦʾ ʩʪʨʽʣʢʠ ï ʛʦʨʠʟʦʥʪʘʣʴʥʠʡ ʢʫʪ ʤʽʞ ʽʩʪʠʥʥʠʤ 

(ʘʩʪʨʦʥʦʤʽʯʥʠʤ) ʤʝʨʠʜʽʘʥʦʤ ʽ ʥʘʧʨʷʤʦʤ ʤʘʛʥʽʪʥʦʾ ʩʪʨʽʣʢʠ (ʤʘʛʥʽʪʥʠʤ 

ʤʝʨʠʜʽʘʥʦʤ) ʚ ʜʘʥʽʡ ʪʦʯʮʽ ʧʦʚʝʨʭʥʽ ɿʝʤʣʽ. 
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ʊʘʣʴʚʝʛ, ʚʦʜʦʟʙʽʨʥʘ ʣʽʥʽʷ (ʥʽʤ. Talweg, ʚʽʜ Tal ï ʜʦʣʠʥʘ ʽ Weg ï ʜʦʨʦʛʘ) 
ï ʣʽʥʽʷ ʥʘ ʢʘʨʪʽ, ʷʢʘ ʩʧʦʣʫʯʘʻ ʥʘʡʥʠʞʯʽ ʪʦʯʢʠ ʜʥʘ ʨʽʯʢʦʚʦʾ ʜʦʣʠʥʠ, ʷʨʫ, ʙʘʣʢʠ 
ʪʦʱʦ. 

ʊʘʭʝʦʤʝʪʨ [ʚʽʜ ʛʨʝʮ. tacoz (taceoz) ï ʰʚʠʜʢʠʡ ʽ metrew ï ʤʽʨʷʶ] ï
ʪʦʧʦʛʨʘʬʽʯʥʠʡ  ʧʨʠʣʘʜ, ʧʨʠʟʥʘʯʝʥʠʡ ʜʣʷ ʚʠʤʽʨʶʚʘʥʥʷ ʥʘ ʤʽʩʮʝʚʦʩʪʽ 
ʛʦʨʠʟʦʥʪʘʣʴʥʠʭ ʢʫʪʽʚ, ʚʽʜʩʪʘʥʝʡ ʽ ʧʝʨʝʚʠʱʝʥʴ ʧʨʠ ʧʨʦʚʝʜʝʥʥʽ 
ʪʘʭʝʦʤʝʪʨʠʯʥʦʛʦ ʟʥʽʤʘʥʥʷ. 
ʊʘʭʝʦʤʝʪʨ ʝʣʝʢʪʨʦʥʥʠʡ ï ʪʦʧʦʛʨʘʬʽʯʥʠʡ ʝʣʝʢʪʨʦʥʥʦ-ʦʧʪʠʯʥʠʡ ʧʨʠʣʘʜ, 

ʚ ʢʦʥʩʪʨʫʢʮʽʾ ʷʢʦʛʦ ʦʙôʻʜʥʘʥʽ ʢʦʜʦʚʠʡ ʪʝʦʜʦʣʽʪ ʽ ʤʘʣʠʡ ʩʚʽʪʣʦʜʘʣʝʢʦʤʽʨ; 
ʚʠʤʽʨʶʚʘʣʴʥʠʡ ʧʨʦʮʝʩ ʘʚʪʦʤʘʪʠʟʦʚʘʥʠʡ. 
ʊʘʭʝʦʤʝʪʨʠʯʥʝ ʟʥʽʤʘʥʥʷ ï ʤʝʪʦʜ ʛʝʦʜʝʟʠʯʥʠʭ ʚʠʤʽʨʶʚʘʥʴ ʥʘ 

ʤʽʩʮʝʚʦʩʪʽ, ʱʦ ʟʜʽʡʩʥʶʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʪʘʭʝʦʤʝʪʨʘ.  

ʊʝʦʜʦʣʽʪ (ʚʽʜ ʛʨʝʮ. ueaomai ï ʨʦʟʛʣʷʜʘʶ ʽ dolicoz   ï ʜʦʚʛʠʡ) ï 
ʛʝʦʜʝʟʠʯʥʠʡ ʧʨʠʢʣʘʜ ʜʣʷ ʚʠʤʽʨʶʚʘʥʥʷ ʛʦʨʠʟʦʥʪʘʣʴʥʠʭ ʽ ʚʝʨʪʠʢʘʣʴʥʠʭ  ʢʫʪʽʚ. 
ʊʝʦʜʦʣʽʪʥʝ ʟʥʽʤʘʥʥʷ ï ʦʜʠʥ ʽʟ ʤʝʪʦʜʽʚ ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʟʥʽʤʘʥʥʷ, ʷʢʠʡ 

ʚʠʢʦʥʫʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʪʝʦʜʦʣʽʪʘ ʽ ʤʽʨ ʜʦʚʞʠʥ ʯʠ ʜʘʣʝʢʦʤʽʨʽʚ ʟ ʤʝʪʦʶ 
ʚʠʟʥʘʯʝʥʥʷ ʚʟʘʻʤʥʦʛʦ ʧʦʣʦʞʝʥʥʷ ʚ ʧʣʘʥʽ ʢʦʥʪʫʨʽʚ ʽ ʧʨʝʜʤʝʪʽʚ ʤʽʩʮʝʚʦʩʪʽ. 
ʊʦʧʦʛʨʘʬʽʯʥʽ ʢʘʨʪʠ ï ʜʝʪʘʣʴʥʽ ʟʘʛʘʣʴʥʦʛʝʦʛʨʘʬʽʯʥʽ ʢʘʨʪʠ, ʟʘ ʷʢʠʤʠ 

ʤʦʞʥʘ ʚʠʟʥʘʯʠʪʠ ʽ ʧʣʘʥʦʚʝ ʽ ʚʠʩʦʪʥʝ ʧʦʣʦʞʝʥʥʷ ʪʦʯʦʢ. 
ʊʦʧʦʛʨʘʬʽʯʥʽ ʧʣʘʥʠ ï ʥʘʡʙʽʣʴʰʽ ʢʨʫʧʥʦʤʘʩʰʪʘʙʥʽ ʢʘʨʪʠ, ʷʢʽ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʧʨʘʢʪʠʯʥʦ ʧʦʚʥʦʶ ʛʝʦʤʝʪʨʠʯʥʦʶ ʚʽʜʧʦʚʽʜʥʽʩʪʶ 
(ʧʦʜʽʙʥʽʩʪʶ) ʟʦʙʨʘʞʝʥʥʷ ʤʽʩʮʝʚʦʩʪʽ ʽ ʧʦʩʪʽʡʥʽʩʪʶ ʤʘʩʰʪʘʙʫ (ʚʽʜʩʫʪʥʽʩʪʶ 
ʩʧʦʪʚʦʨʝʥʴ) ʟʘ ʙʫʜʴ-ʷʢʠʤ ʥʘʧʨʷʤʦʤ. 
ʊʦʯʥʽʩʪʴ ʣʽʥʽʡʥʦʛʦ ʤʘʩʰʪʘʙʫ ï ʚʽʜʩʪʘʥʴ ʥʘ ʤʽʩʮʝʚʦʩʪʽ, ʷʢʘ ʚʽʜʧʦʚʽʜʘʻ 

ʥʘʡʤʝʥʰʽʡ ʧʦʜʽʣʮʽ ʣʽʚʦʾ ʦʩʥʦʚʠ ʣʽʥʽʡʥʦʛʦ ʤʘʩʰʪʘʙʫ. 
ʊʨʘʥʩʧʦʨʪʠʨ (ʚʽʜ ʣʘʪ. transporto ï ʧʝʨʝʥʦʰʫ) ï ʢʨʝʩʣʷʨʩʴʢʠʡ ʽʥʩʪʨʫʤʝʥʪ 

ʜʣʷ ʧʦʙʫʜʦʚʠ ʽ ʚʠʤʽʨʶʚʘʥʥʷ ʢʫʪʽʚ ʥʘ ʢʨʝʩʣʝʥʠʢʘʭ, ʢʘʨʪʘʭ ʽ ʧʣʘʥʘʭ; ʤʘʻ 

ʚʠʛʣʷʜ ʧʽʚʢʨʫʛʘ (ʯʠ ʢʨʫʛʘ), ʧʦʜʽʣʝʥʦʛʦ ʥʘ 180̄  (360̄ ) ʮʝʥʪʨ ʷʢʦʛʦ ʤʽʩʪʠʪʴʩʷ 
ʥʘ ʣʽʥʽʡʮʽ ʟ ʧʦʧʝʨʝʯʥʠʤ ʤʘʩʰʪʘʙʦʤ. 
ʋʤʦʚʥʽ ʟʥʘʢʠ (ʪʦʧʦʛʨʘʬʽʯʥʽ ʡ ʢʘʨʪʦʛʨʘʬʽʯʥʽ) ï ʧʦʟʥʘʯʝʥʥʷ, 

ʟʘʩʪʦʩʦʚʘʥʽ ʥʘ ʢʘʨʪʘʭ ʜʣʷ ʟʦʙʨʘʞʝʥʥʷ ʨʽʟʥʠʭ ʦʙôʻʢʪʽʚ ʪʘ ʾʭʥʽʭ ʷʢʽʩʥʠʭ ʪʘ 
ʢʽʣʴʢʽʩʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ; ʫʪʚʦʨʶʶʪʴ ʰʪʫʯʥʫ ʤʦʚʫ ï ñʤʦʚʫ ʢʘʨʪʠñ. 
ʐʠʨʦʪʘ ï ʦʜʥʘ ʽʟ ʛʝʦʛʨʘʬʽʯʥʠʭ ʢʦʦʨʜʠʥʘʪ; ʤʦʞʝ ʙʫʪʠ ʘʩʪʨʦʥʦʤʽʯʥʦʶ ʽ 

ʛʝʦʜʝʟʠʯʥʦʶ. ɸʩʪʨʦʥʦʤʽʯʥʘ ʰʠʨʦʪʘ ï ʢʫʪ, ʫʪʚʦʨʝʥʠʡ ʥʘʧʨʷʤʦʤ 
ʧʨʷʤʦʚʠʩʥʦʾ ʣʽʥʽʾ ʚ ʜʘʥʽʡ ʪʦʯʮʽ ʟʝʤʥʦʾ ʧʦʚʝʨʭʥʽ ʟ ʧʣʦʱʠʥʦʶ ʥʝʙʝʩʥʦʛʦ 
ʝʢʚʘʪʦʨʘ; ʮʝʡ ʢʫʪ ʜʦʨʽʚʥʶʻ ʢʫʪʫ, ʫʪʚʦʨʝʥʦʤʫ ʚʽʩʩʶ ʦʙʝʨʪʘʥʥʷ ɿʝʤʣʽ ʟ 
ʧʣʦʱʠʥʦʶ ʛʦʨʠʟʦʥʪʫ ʜʘʥʦʾ ʪʦʯʢʠ; ʚʠʟʥʘʯʘʻʪʴʩʷ ʽʟ ʩʧʦʩʪʝʨʝʞʝʥʴ ʟʘ 
ʥʝʙʝʩʥʠʤʠ ʩʚʽʪʠʣʘʤʠ. ɻʝʦʜʝʟʠʯʥʘ ʰʠʨʦʪʘ ï ʢʫʪ, ʫʪʚʦʨʝʥʠʡ ʥʦʨʤʘʣʣʶ ʜʦ 
ʧʦʚʝʨʭʥʽ ʨʝʬʝʨʝʥʮ-ʝʣʽʧʩʦʾʜʘ ʟ ʧʣʦʱʠʥʦʶ ʝʢʚʘʪʦʨʘ; ʚʠʟʥʘʯʘʻʪʴʩʷ ʽʟ 
ʛʝʦʜʝʟʠʯʥʠʭ ʚʠʤʽʨʶʚʘʥʴ. ɺʽʜʨʘʭʦʚʫʶʪʴ ʰʠʨʦʪʫ ʚʽʜ ʝʢʚʘʪʦʨʘ ʥʘ ʧʽʚʥʽʯ ʽ 

ʧʽʚʜʝʥʴ ʚʽʜ 0  ̄ʜʦ 90.̄ 
ʐʢʘʣʘ (ʛʨʘʬʽʢ) ʟʘʢʣʘʜʠʥ ï ʛʨʘʬʽʢ, ʷʢʠʡ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʟʘ ʟʤʽʨʷʥʦʶ ʥʘ 

ʪʦʧʦʛʨʘʬʽʯʥʽʡ ʢʘʨʪʽ ʟʘʢʣʘʜʠʥʦʶ ʚʠʟʥʘʯʠʪʠ ʢʨʫʪʠʟʥʫ ʩʭʠʣʫ ʯʠ ʢʫʪ ʥʘʭʠʣʫ 
ʣʽʥʽʾ ʥʘ ʩʭʠʣʽ ʟʘ ʚʠʙʨʘʥʠʤ ʥʘʧʨʷʤʦʤ. 
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1. ɿɸɻɸʃʔʅɯ ɺɯɼʆʄʆʉʊɯ ʇʆ ɻɽʆɼɽɿɯɰ 

1.1. ʇʨʝʜʤʝʪ "ɻʝʦʜʝʟʽ̫ " ʪʘ ʾʾ ʟʥʘʯʝʥʥʷ ʚ ʥʘʨʦʜʥʦʤʫ ʛʦʩʧʦʜʘʨʩʪʚʽ ʪʘ 

ʟʘʭʠʩʪʽ ʜʝʨʞʘʚʠ 

ʉʣʦʚʦ ʛʝʦʜʝʟʠʷ ʩʢʣʘʜʘʪ̒ʴʩʷ ʟ ʜʚʦʭ ʛʨʝʮʴʢʠʭ ʩʣʽʚ geo ï ɿʝʤʣʷ, d®sir - 

ʨʦʟʧʦʜʽʣʷʪʠ. ɻʝʦʜʝʟʽʷ ï ʮʝ ʥʘʫʢʘ, ʷʢʘ ʚʠʚʯʘʻ ʤʝʪʦʜʠ ʚʠʟʥʘʯʝʥʥʷ ʬʦʨʤʠ ʪʘ 

ʨʦʟʤʽʨʽʚ ɿeʤʣi, cʧocoʙiʚ ʚʠʤʽʨʶʚʘʥʴ ʥʘ ʟʝʤʥʽʡ ʧʦʚepxʥi ʟ ʤʝʪʦʶ ʦʜʝʨʞʘʥʥʷ ʠ 

ʛʨʘʬʽʯʥʠʭ ʚʽʜʦʙʨʘʞʝʥʴ, ʘ ʪʘʢʦʞ ʩʧʦʩʦʙʽʚ ʩʧʝʮʽʘʣʴʥʠʭ ʚʠʤʽʨʶʚʘʥʴ, 

ʥʝʦʙʭʽʜʥʠʭ ʧʨʠ ʚʠʰʫʢʫʚʘʥʥʷʭ, ʙʫʜʽʚʥʠʮʪʚʽ ʪʘ ʝʢʩʧʣʫʘʪʘʮʽʾ ʽʥʞʝʥʝʨʥʠʭ 

ʩʧʦʨʫʜ [1]. 

ɯʟ ʨʦʟʚʠʪʢʦʤ ʣʶʜʩʪʚʘ, ʧʽʜʚʠʱʝʥʥʷʤ ʨʽʚʥʷ ʥʘʫʢʠ i ʪʝʭʥʽʢʠ, ʟʥʘʯʥʦ 

ʨʦʟʰʠʨʠʣʦʩʷ ʢʦʣʦ ʟʘʚʜʘʥʴ, ʷʢʽ ʧʦʚʠʥʥʘ ʚʠʨʽh ʫʚʘʪʠ ʛʝʦʜʝʟʽʷ. ʊʦʤʫ ʛʝʦʜʝʟʽʷ 

ʧʦʜʽʣʷʻʪʴʩʷ ʥʘ ʜʝʢʽʣʴʢʘ ʥʘʫʢʦʚʠʭ ʜʠʩʮʠʧʣʽʥ: 

1.  ɺʠʱʘ ʛʝʦʜʝʟʽʷ ï ʚʠʚʯʘʻ ʤʝʪʦʜʠ ʚʠʟʥʘʯʝʥʥʷ ʬʦʨʤʠ ʪʘ poʟʤipiʚ ɿʝʤʣʽ, ʘ 

ʪʘʢʦʞ ʩʧʦʩʦʙʠ ʩʧʦʩʪʝʨʝʞʝʥʴ ʟʘ ʩʫʯʘʩʥʠʤʠ ʨʫʭʘʤʠ ʟʝʤʥʦʾ ʢʦʨʠ; 

2.  ɻʝʦʜʝʟʽʷ (ʽʥʢʦʣʠ µµ ʥʘʟʠʚʘʶʪʴ ʥʠʞʯʘ ʛʝʦʜʝʟʽʷ) ï ʚʠʚʯʘʻ ʩʧʦʩʦʙʠ 

ʚʠʤʽʨʶʚʘʥʴ ʥʘ ʟʝʤʥʽʡ ʧʦʚʝʨʭʥʽ ʟ ʤʝʪʦʶ ʦʜʝʨʞʘʥʥʷ ʪʦʧʦʛʨʘʬʽʯʥʠʭ ʢʘʨʪ, 

ʧʣʘʥʽʚ ʪʘ ʽʥʰʠʭ ʛʨʘʬʽʯʥʠʭ ʚʽʜʦʙʨʘʞʝʥʴ ʘʙʦ ʦʜʝʨʞʘʥʥʷ ʘʥʘʣʽʪʠʯʥʠʭ 

ʚʝʣʠʯʠʥ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʧʦʣʦʞʝʥʥʷ ʪʦʯʦʢ ʟʝʤʥʦʾ ʧʦʚʝʨʭʥʽ; 

3.  ʂʘʨʪʦʛʨʘʬʽʷ ï ʚʠʚʯʘʻ ʤʝʪʦʜʠ ʧʦʙʫʜʦʚʠ ʢʘʨʪ ʫ ʪʽʡ ʯʠ ̔ʥʰʽʡ ʧʨʦʝʢʽʾ ʟʘ 

ʚʠʟʥʘʯʝʥʠʤʠ ʤʘʪʝʤʘʪʠʯʥʠʤʠ ʟʘʢʦʥʘʤʠ; 

4.  ɯʥʞʝʥʝʨʥʘ (ʧʨʠʢʣʘʜʥʘ ʛʝʦʜʝʟʽʷ) ï ʚʠʚʯʘʻ ʩʧʦʩʦʙʠ ʩʧʝʮ̔ʘʣʴʥʠʭ 

ʚʠʤʽʨʶʚʘʥʴ ʥʝʦʙʭʽʜʥʠʭ ʧʨʠ ʚʠʰʫʢʫʚʘʥʥʷʭ, ʙʫʜʽʚʥʠʮʪʚʽ ʪʘ ʝʢʩʧʣʫʘʪʘʮʽʾ 

ʞ̔ʝʥʝʨʥʠʭ ʩʧʦʨʫʜ, ʘ ʪʘʢʦʞ ʤʝʪʦʜʠ ʚʠʟʥʘʯʝʥʥʷ ʜʝʬʦʨʤʘʮʽʡ ʪʘʢʠʭ ʩʧʦʨʫʜ; 

5.  ʌʦʪʦʛʨʘʤʤʝʪʨʽʷ ï ʚʠʚʯʘʻ ʤʝʪʦʜʠ ʚʠʟʥʘʯʝʥʥʷ ʬʦʨʤ, poʟʤipiʚ 

ʪʚʟʘʻʤʥʦʛʦ ʨʦʟʤʽʱʝʥʥʷ ʧʨʝʜʤʝʪʦʚ ʫ ʧʨʦʩʪʦʨʽ ʟʘ ʩʧʝʮʘʣʴʥʠʤʠ ʘʝʨʦ ʪʘ 

ʥʘʟʝʤʥʠʤʠ ʬʦʪʦʪʝʦʜʦʣʽʪʥʠʤʠ ʟʥʽʤʢʘʤʠ ʟ ʤʝʪʦʶ ʦʜʝʨʞʘʥʥʷ ʪʦʧʦʛʨʘʬʽʯʥʠʭ 

ʢʘʨʪ, ʧʣʘʥʽʚ, ʢʽʣʴʢʽʩʥʠʭ ʪʘ ʷʢʽʩʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ 

ʧʦʣʦʞʝʥʥʷ ʪʦʯʦʢ ʟʝʤʥʦʾ ʧʦʚʝʨʭʥʽ ʯʠ ʽʥʞʝʥʝʨʥʠʭ ʩʧʦʨʫʜ; 

6.  ʄʦʨʩʴʢʘ ʛʝʦʜʝʟʽʷ ï ʚʠʚʯʘʻ ʩʧʦʩʦʙʠ ʚʠʤʽʨʶʚʘʥʴ ʧʽʜ ʚʦʜʦʶ ʟ ʤʝʪʦʶ 

ʦʜʝʨʞʘʥʥʷ ʢʘʨʪ ʜʥʘ ʰʝʣʴʬʽʚ ʤʦʨʽʚ ʪʘ ʦʢʝʘʥʽʚ; 

7.  Kocʤʽʯʥa ʛʝʦʜʝʟʽʷ ï ʚʠʚʯʘʻ ʤʝʪʦʜʠ ʩʪʚʦʨʶʚʘʥʥʷ ʧʨʦʩʪʦʨʦʚʠʭ 

ʢʦʩʤʽʯʥʠʭ ʛʝʦʜʝʟʠʯʥʠʭ ʤʝʨʝʞ ʟʘ ʟʥʽʤʢʘʤʠ ʦʜʝʨʞʘʥʠʤʠ ʟ ʢʦʩʤʽʯʥʠʭ 

ʣʽʪʘʣʴʥʠʭ ʘʧʘʨʘʪʽʚ; 

8.  ɻʝʦʜʝʟʠʯʥʘ ʛʨʘʚʽʤʝʪʨʽʷ ï ʚʠʚʯʘʻ ʤʝʪʦʜʠ ʚʠʤʨ̔ʶʚʘʥʥʷ ʩʠʣʠ ʪʷʞʽʥʷ ʥʘ 

ʟʝʤʥʽʡ ʧʦʚʝʨʭʥʽ, ʧʽʜ ʟʝʤʣʝʶ, ʥʘ ʚʦʜʽ, ʧʽʜ ʚʦʜʦʶ, ʪʘ ʧʨʠʟʝʤʥʠʭ ʰʘʨʘʭ 

ʘʪʤʦʩʬʝʨʠ. 

ʊʘʢʠʤ ʯʠʥʦʤ ʛʝʦʜʝʟʽʷ ʟʘʡʤʘʻʪʴʩʷ ʨʦʟʚ'ʷʟʫʚʘʥʥʷʤ ʟʥʘʯʥʦʛʦ ʢʦʣʘ 

ʟʘʚʜʘʥʴ ʧʨʠ ʚʠʰʫʢʫʚʘʥʥʷʭ, ʧʨʦʝʢʪʫʚʘʥʥʽ, ʙʫʜʽʚʥʠʮʪʚʽ ʤicʪ, ʩʽʣʴʩʴʢʠʭ 

ʥʘʩʝʣʝʥʠʭ ʧʫʥʢʪʽʚ, ʘʝʨʦʜʨʦʤʽʚ, ʢʘʥʘʣʽʚ, ʣʽʥʽʡ ʝʣʝʢʪʨʦʧʝʨʝʜʘʯ, ʥʘʟʝʤʥʠʭ 

ʢʦʤʧʣʝʢʘʚ ʰʘʭʪ, ʫ ʜʦʨʦʞʥʽʡ ʩʧʨʘʚʽ ʛʽʜʨʦʪʝʭʥʽʮʽ, ʦʩʚʦʻʥʥʽ ʰʝʣʴʬʫ ʪʘ ʧʨʠ ʚʠ- 

ʨʽʰʫʚʘʥʥʽ ʙʘʛʘʪʴʦʭ ʽʥʰʠʭ ʧʠʪʘʥʴ, ʷʢʽ ʚʠʥʠʢʘʶʪʴ ʢʦʞʥʦʾ ʤʠʪʽ ʫ ʥʘʨʦʜʥʦʤʫ 

ʛʦʩʧʦʜʘʨʩʪʚʽ. 
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ʐʠʨʦʢʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʛʝʦʜʝʟʽʷ  ̔ʚ ʟʘʭʠʩʪʽ ʢʨʘʾʥʠ, ʢʨʠʣʘʪʠʡ ʚʠʩʣʽʚ 

ʆ.ɺ.ʉʫʚʦʨʦʚʘ ï "ʂʘʨʪʘ ï ʮʝ ʦʯʽ ʘʨʤʠ" ʜʽʻ  ̔ʟʘʨʘʟ. ɻʝʦʜʝʟʠʯʥʽ ʧʨʠʣʘʜʠ ʽ 

ʤʝʪʦʜʠ ʚʠʤʽʨʶʚʘʥʥʷ ʟʘʩʪʦʩʦʚʫʶʪʴ ʚʽʡʩʴʢʦʚʽ. ʋ ʢʦʞʥʦʤʫ apʪʠʣepiʡcʴʢoʤy 

ʧʦʣʢʫ ʤʘʻʪʴʩʷ ʪʦʧʦʛʨʘʬʽʯʥʠʡ ʚʟʚʦʜ, ʨʘʢʝʪʥʽ ʯʘʩʪʠʥʠ ʤʘʶʪʴ ʚ ʩʚʦʻʤʫ ʩʢʣʘʜʽ 

ʛʝʦʜʝʟʠʯʥʽ ʧʽʜʨʦʟʜʽʣʠ, ʻ ʡ ʦʢʨʝʤʽ ʚʽʡʩʴʢʦʚʦ ï ʪʦʧʦʛʨʘʬʽʯʥʽ ʯʘʩʪʠʥʠ. 

1.2. ʂʦʨʦʪʢʠʡ ʽʩʪʦʨʠʯʥʠʡ ʥʘʨʠʩ ʨʦʟʚʠʪʢʫ ʛʝʦʜʝʟʽʾ 

ɺʠʥʠʢʣʘ ʛʝʦʜʝʟʽʷ ʟʘ ʛʣʠʙʦʢʦʾ ʜʘʚʥʠʥʠ. ɿʘ ʢʽʣʴʢʘ ʪʠʩʷʯʦʣʽʪʴ ʜʦ ʥʘʰʦʾ ʝʨʠ 

ʚʠʤʽʨʶʚʘʣʠ ʜʽʣʷʥʢʠ ʟʨʦʰʫʚʘʣʴʥʠʭ ʟʝʤʝʣʴ ʫ ʜʝʨʞʘʚʘʭ ɹʣʠʟʴʢʦʛʦ ʉʭʦʜʫ. ɹʫ- 

ʜʽʚʥʠʮʪʚʦ ʟʨʦʰʫʚʘʣʴʥʠʭ ʢʘʥʘʣʽʚ ʫ ɭʛʠʧʪʽ ʚʠʤʘʛʘʣʦ ʛʝʦʜʝʟʠʯʥʠʭ ʚʠʤʽʨʶʚʘʥʴ 

ʥʘ ʧʨʦʩʪʦʨʘʭ. 

ʋʞʝ ʚ ʜʘʚʥʠʥʫ ʛʝʦʜʝʟʽʷ ʚʠʨʽʰʫʚʘʣʘ ʥʝ ʪʽʣʴʢʠ ʧʨʘʢʪʠʯʥʽ, ʘʣʝ ʽ ʯʠʩʪʦ 

ʥʘʫʢʦʚʽ ʟʘʚʜʘʥʥʷ. ʋʷʚʣʝʥʥʷ ʧʨʦ ʬʦʨʤʫ ɿʝʤʣʽ ʛʨʫʥʪʫʚʘʣʦʩʷ ʥʘ ʥʘʫʢʦʚʠʭ ʩʧʦʩ- 

ʪʝʨʝʞʝʥʥʷʭ ʟʘ ʷʚʠʱʘʤʠ ʧʨʠʨʦʜʠ. ʇʽʬʘʛʦʨ ʽ ɸʨʽʩʪʦʪʝʣʴ ʚʚʘʞʘʣʠ ɿʝʤʣʶ 

ʢʫʣʷʩʪʦʶ. ɽʨʘʪʦʩʬʝʥ (276 ï 194 ʨʨ. ʜʦ ʥ. ʝ.) ʦʙʯʠʩʣʠʚ ʦʢʨʫʞʥʽʩʪʴ ɿʝʤʣʽ 

(ʙʣʠʟʴʢʦ 40 ʪʠʩ. ʢʤ), ʱʦ ʤʘʡʞʝ ʟʙʽʛʘʻʪʴʩʷ ʟ ʾʾ ʩʫʯʘʩʥʠʤ ʟʥʘʯʝʥʥʷʤ. 

ʈʦʟʚʠʪʢʫ ʛʝʦʜʝʟʽʾ ʩʧʨʠʷʣʠ ʚʽʜʢʨʠʪʪʷ ʫ XV ʽ XVI ʩʪʦʣʽʪʪʷʭ ʥʦʚʠʭ 

ʟʝʤʝʣʴ, ʷʢʽ ʥʝʦʙʭʽʜʥʦ ʙʫʣʦ ʟʦʙʨʘʟʠʪʠ ʥʘ ʧʘʧʝʨʽ, ʩʢʣʘʩʪʠ ʢʘʨʪʠ, ʘ ʜʣʷ ʮʴʦʛʦ 

ʥʝʦʙʭʽʜʥʽ ʙʫʣʠ ʛʝʦʜʝʟʠʯʥʽ ʚʠʤʽʨʶʚʘʥʥʷ. ɺʝʣʠʢʽ ʪʝʨʠʪʦʨʽʾ ʜʝʨʞʘʚ ʚʠʤʘʛʘʣʠ 

ʦʨʛʘʥʽʟʘʮʽʾ ʚʠʩʦʢʦʪʦʯʥʠʭ ʚʠʤipʶʚaʥʴ. ʋ 1615 ï 1617 ʨʨ. ʛʦʣʘʥʩʴʢʠʡ ʚʯʝʥʠʡ 

ʉʥʝʣʽʫʩ ʟʘʧʨʦʧʦʥʫʚʘʚ ʤʝʪʦʜ ʪʨʽʘʥʛʫʣʷʮʽʾ. ʗʢʠʡ ʧʦʢʨʘʱʠʚ ʪʦʯʥʽʩʪʴ ʛʝʦʜʝ-

ʟʠʯʥʠʭ ʨʦʙʪ̔. 

ʇʝʨʰʽ ʛʝʦʜʝʟʠʯʥʽ ʚʠʤʽʨʶʚʘʥʥʷ ʚ ʈʦʩʽʾ ʟʘʬʽʢʩʦʚʘʥʽ ʚ X ʩʪʦʣʽʪʪʽ.  

ɸ ʧʝʨʰʘ ʢʘʨʪʘ ʉʠʙʽʨʫ ʙʫʣʘ ʩʢʣʘʜʝʥʘ ʚ 1667 ʨ. 

ɺʝʣʠʢʠʡ ʧʦʰʪʦʚʭ ʨʦʟʚʠʪʢʫ ʛʝʦʜʝʟʽʾ ʜʘʣʠ ʨʝʬʦʨʤʠ ʇʝʪʨʘ I ʥʘ ʧʦʯʘʪʢʫ 

XVIII ʩʪʦʣʽʪʪʷ ʥʘ ʈʫʩʽ. ʇʝʨʰ̔ ʟʡʦʤʢʠ ʙʫʣʠ ʚʠʢʦʥʘʥʽ ʥʘ ɼʦʥʫ, ʚ ʉʠʙʽʨʫ, ʥʘ 

ʂʘʤʯʘʪʮʽ, ʥʘ ʦʩʥʦʚʽ ʷʢʠʭ ʚ 1745 ʨ. ʙʫʚ ʚʠʜʘʥʠʡ ʘʪʣʘʩ ɭʚʨʦʧʝʡʩʴʢʦʾ ʽ ɸʟʽʘʪʩʴ- 

ʢʦʾ ʈʦʩʽʾ ʥʘ 19 ʘʨʢʫʰʘʭ. 

ɿʥʘʯʥʽ ʛʝʦʜʝʟʠʯʥʽ ʽ ʪʦʧʦʛʨʘʬʽʯʥʽ ʨʦʙʦʪʠ ʧʦʯʘʣʠ ʚʠʢʦʥʫʚʘʪʠʩʴ ʧʽʩʣʷ 

ɺʽʪʯʠʟʥʷʥʦʾ ʚʡ̔ʥʠ 1812 ʨ., ʢʦʣʠ ʙʫʚ ʫʪʚʦʨʝʥʠʡ ʂʦʨʧʫʩ ʚʽʡʩʴʢʦʚʠʭ 

ʪʦʧʦʛʨʘʬʚ̔. ɽʢʦʥʦʤʽʯʥʠʡ ʽ ʧʦʣʽʪʠʯʥʠʡ ʨʦʟʚʠʪʦʢ ʈʦʩʽʾ, ʢʦʣʠ ʟʨʦʩʣʘ ʢʽʣʴʢʽʩʪʴ 

ʟʘʚʦʜʽʚ, ʛʽʜʨʦʪʝʭʥʽʯʥʠʭ ʩʧʦʨʫʜ, ʟʙʽʣʴʰʠʣʦʩʴ ʜʦʙʫʚʘʥʥʷ ʢʦʨʠʩʥʠʭ ʢʦʧʘʣʠʥ, 

ʜʘʚ ʤʦʛʫʪʥʽʡ ʧʦʰʪʦʚʭ ʨʦʟʚʠʪʢʫ ʛʝʦʜʝʟʽʾ ʥʘ ʥʘʫʢʦʚʽʡ ʦʩʥʦʚʽ ʜʣʷ 

ʧʝʨʩʧʝʢʪʠʚʥʦʛʦ ʨʦʟʚʠʪʢʫ ʛʽʨʥʠʯʦʨʫʜʥʦʾ ʡ ʚʠʜʦʙʫʚʥʦʾ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʪʘ ʚʩʽʻʾ 

ʝʢʦʥʦʤʽʢʠ. 

5 ʙʝʨʝʟʥʷ 1919 ʨ. ʋʨʷʜʦʚʠʤ ʜʝʢʨʝʪʦʤ ʙʫʣʦ ʩʪʚʦʨʝʥʦ ɺʠʱʝ ʛʝʦʜʝʟʠʯʥʝ 

ʫʧʨʘʚʣʽʥʥʷ. ɺʽʜ ʮʴʦʛʦ ʯʘʩʫ ʩʪʚʦʨʶʻʪʴʩʷ ʚʽʪʯʠʟʥʷʥʘ ʪʝʭʥʽʯʥʘ ʙʘʟʘ ʛʝʦʜʝ- 

ʟʠʯʥʦʛʦ ʧʨʠʣʘʜʦʙʫʜʫʚʘʥʥʷ. 

3 1924 ʨ. ʧʨʠ ʛʝʦʜʝʟʠʯʥʠʭ ʽ ʪʦʧʦʛʨʘʬʽʯʥʠʭ ʨʦʙʦʪʘʭ ʧʦʯʘʣʠ 

ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʘʝʨʦʬʦʪʦʟʡʦʤʢʫ. ʋ ʚʠʚʯʝʥʥʷ ʬʦʨʤʠ ʽ ʨʦʟʤʽʨʽʚ ɿʝʤʣʽ, ʫ 

ʨʦʟʚʠʪʦʢ ʟʘʛʘʣʴʥʦʾ ʪʘ ʽʥʞʝʥʝʨʥʦʾ ʛʝʦʜʝʟʽʾ ʚʥʝʩʣʠ ʟʥʘʯʥʠʡ ʚʢʣʘʜ ʚʯʝʥʽ:  

ʌ.ʄ. ʂʨʘʩʦʚʩʴʢʠʡ, ɸ.ɸ. ɯʟʦʪʦʚ, ʄ.ʉ. ʄʦʣʦʜʝʥʩʴʢʠʡ, ʄ.ɺ. ʉʪʦʚʘʩ, ɸ.ʉ. 

ʏʦʙʦʪʘʨʴʦʚ, ʄ.ɻ. ʂʝʣʴ, ɻ.ʇ. ʃʝʚʯʫʢ ʪʘ ʙʘʛʘʪʦ ʽʥʰʠʭ. 
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1.3. ɻʝʦʜʝʟʠʯʥʽ ʨʦʙʦʪʠ, ʤʽʨʠ ʪʘ ʚʠʤʽʨʶʚʘʥʥʷ 

ʆʜʥʠʤ ʽʟ ʟʘʚʜʘʥʴ, ʷʢʝ ʩʪʘʚʠʪʴʩʷ ʧʨʠ ʚʠʢʦʥʘʥʥʽ ʛʝʦʜʝʟʠʯʥʠʭ ʨʦʙʽʪ, 

ʻ ʚʠʟʥʘʯʝʥʥʷ ʚʟʘʻʤʥʦʛʦ ʧʦʣʦʞʝʥʥʷ ʧʫʥʢʪʽʚ ʥʘ ʤʽʩʮʝʚʦʩʪʽ ʷʢ ʚ ʧʣʘʥʽ, ʪʘʢ 

ʽ ʟʘ ʚʠʩʦʪʦʶ. ʋ ʚʽʜʧʦʚ̔ʜʥʦʩʪʽ ʟ ʮʠʤ ʛʝʦʜʝʟʠʯʥʽ ʚʠʤʽʨʶʚʘʥʥʷ ʨʦʟʜʽʣʷʶʪʴ 

ʥʘ ʧʣʘʥʦʚʽ ʪʘ ʚʠʩʦʪʥʽ, ʷʢʽ ʜʫʞʝ ʯʘʩʪʦ ʚʠʢʦʥʫʶʪʴ ʦʜʥʦʯʘʩʥʦ. ʇʨʠ 

ʚʠʨh̔ʫʚʘʥʥʽ ʪʘʢʠʭ ʟʘʚʜʘʥʴ ʥʝʦʙʭʽʜʥʦ ʚʠʢʦʥʫʚʘʪʠ ʚʠʤʽʨʶʚʘʥʥʷ ʜʦʚʞʠʥ 

ʪʘ ʢʫʪʽʚ ʥʘ ʤʽʩʮʝʚʦʩʪʽ. Ti ʡ ʜʨʫʛʽ ʤʦʞʫʪʴ ʚʠʤʽʨʶʚʘʪʠʩʴ ʚ ʛʦʨʠʟʦʥ- 

ʪʘʣʴʥʽʡ ʯʠ ʚʝʨʪʠʢʘʣʴʥʽʡ ʧʣoʱʠʥi, ʘʙʦ ʚ ʢʦʤʙʽʥʘʮʽʾ ʦʜʠʥ ʟ ʜʨʫʛʠʤ. 

ʂ̔ ʥʮʝʚʠʤ ʨʝʟʫʣʴʪʘʪʦʤ ʛʝʦʜʝʟʠʯʥʠʭ po6ʽʪ ʻ ʦʜʝʨʞʘʥʥʷ ʯʠʩʣʦʚʠʭ 

ʚʝʣʠʯʠʥ ʫ ʚʠʛʣʷʜʽ ʢʦʦʨʜʠʥʘʪ ʪʘ ʚʠʩʦʪ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʧʦʣʦʞʝʥʠʷ 

ʪʦʯʦʢ ʟʝʤʥʦʾ ʧʦʚʝʨʭʥʽ ʯʠ ʦʙ'ʻʢʪʽʚ, ʘʙʦ ʛʨʘʬʽʯʥʠʭ ʟʦʙʨʘʞʝʥʴ ʫ ʚʠʛʣʷʜʽ 

ʧʣʘʥʽʚ, ʢʘʨʪ ʪʘ ʧʨʦʬʽʣʽʚ. ɼʣʷ ʮʴʦʛʦ i ʚʠʢʦʥʫʶʪʴʩʷ ʛʝʦʜʝʟʠʯʥʽ ʟʡʦʤʢʠ, 

ʧʨʠ ʷʢʠʭ ʦʜʠʥʠʮʷʤʠ ʚʠʤʽʨʶʚʘʥʴ ʦʜʝʨʞʫʶʪʴ ʤʽʨʠ ʧʣʦʱ ʪʘ ʦʙ'ʻʤʽʚ. 

ʆʜʠʥʠʮʝʶ ʣʽʥʽʡʥʠʭ ʤip ʻ ʤʽʞʥʘʨʦʜʥʠʡ ʤʝʪʨ. ʎ  ̫ ʦʜʠʥʠʮʷ ʧʨʠʙʣʠʟʥʦ 

ʨʽʚʥʘ ʦʜʥʽʡ ʜʝʩʷʪʠʤʽʣʴʡʦʥʥʽʡ ʯʘʩʪʠʥʽ ʟʝʤʥʦʛʦ ʢʚʘʜʨʘʥʪʫ. ɼʦʚʞʠʥʘ ʽʾ 

paʥʽʰʝ ʧʽʜʪʨʠʤʫʚʘʣʘʩʴ ʟʙʝʨʝʞʝʥʠʤ ʫ ʇʘʨʠʞʽ ʝʪʘʣʦʥʥʠʤ ʤʝʪʨʦʤ, ʚʽʜ 

ʷʢʦʛʦ ʙʽʣʴʰʽʩʪʴ ʜʝʨʞʘʚ ʦʜʝʨʞʫʚʘʣʠ ʧʨʦʪʦʪʠʧ ʜʣʷ ʚʣʘʩʥʠʭ ʤ̔ʨʥʠʭ 

ʦʮʥ̔ʦʢ. ʉʫʯʘʩʥʝ ʚʠʟʥʘʯʝʥʥʷ ʤʝʪʨʘ ʚʚʝʜʝʥʦ ʫ 1960ʨ. ɿʛʽʜʥʦ ʮʴʦʤʫ 

ʚʠʟʥʘʯʝʥʥʶ 1 650 763,73 ʜʦʚʞʠʥʠ ʭʚʠʣʽ ʦʨʘʥʞʝʚʦʛʦ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ 

ʩʚʽʪʠʣʴʥʦʛʦ ʛʘʟʫ ʢʨʠʧʪʦʥ 86 ʚʽʜʧʦʚʽʜʘʻ 1 ʤ  [1].   

ʋ ʜʝʩʷʪʢʦʚʽʡ ʩʠʩʪʝʤʽ ʤʘʻʤʦ: 

1ʢʤ (ʢʽʣʦʤʝʪʨ) = 1 000.000 ʤ, 

1ʤ (ʤʝʪʨ) = 1.000 ʤ, 

1ʜʤ (ʜʝʮʠʤʝʪʨ) = 0.100 ʤ, 

1 ʩʤ(ʩʘʥʪʠʤʝʪʨ) = 0.010 ʤ, 

1ʤʤ (ʤʽʣʽʤʝʪʨ) = 0.001ʤ. 

ɿʘ ʥʠʤʠ ʦʜʝʨʞʘʣʠ ʤʽʨʠ ʧʣʦʱ: 

1ʢʤ2 (ʢʚʘʜʨʘʪʥʠʡ ʢʽʣʦʤʝʪʨ) = 1 000 000.000000 ʤ2, 

1ʛʘ (ʛʝʢʪʘʨ) = 10 000.000000 ʤ2, 

1ʤ2 (ʢʚʘʜʨʘʪʥʠʡ ʤʝʪʨ) = 1.000000 ʤ2, 

1ʜʤ2 (ʢʚʘʜʨʘʪʥʠʡ ʜʝʮʠʤʝʪʨ) = 0.010000 ʤ2, 

1 ʩʤ2 (ʢʚʘʜʨʘʪʥʠʡ ʩʘʥʪʠʤʝʪʨ) = 0.000100 ʤ2, 

1ʤʤ2 (ʢʚʘʜʨʘʪʥʠʡ ʤʽʣʽʤʝʪʨ) = 0.000001 ʤ2. 

ʇʨʠ ʚʠʟʥʘʯʝʥʥʽ ʟʝʤʣʷʥʠʭ ʘʙʦ ʽʥʰʠʭ ʤʘʩ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʦʜʠʥʠʮʶ - 

1ʤ3 (1 ʢʫʙʽʯʥʠʡ ʤʝʪʨ). 

ʂʫʪʦʚʽ ʤipʠ ʧʽʜʨʦʟʜʽʣʷʶʪʴ ʥʘ ʛʨʘʜʫʩʠ i ʛʨʘʜʠ. 

ɻʨʘʜʫʩ ï ʜʝʚ'ʷʥʦʩʪʘ ʯʘʩʪʠʥʘ ʧʨʷʤʦʛʦ ʢʫʪʘ i ʜʽʣʠʪʴʩʷ ʰʝʩʪʠʜʝʩʷʪ- 

ʢʦʚʠʤ ʯʠʥʦʤ ʥʘ: 

1Á = 1 ʛʨʘʜʫʩ = 1Á 00' 00" = 60' (ʭʚʠʣʠʥ), 

1' = 1 ʭʚʠʣʠʥʘ = 0Á 01' 00" = 60" (ʩʝʢʫʥʜ), 

1"= 1 ʩʝʢʫʥʜʘ = 0Á 00' 01". 

ɻʨʘʜ ï ʩʦʪʘ ʯʘʩʪʠʥʘ ʧʨʷʤʦʛʦ ʢʫʪʘ i ʜʽʣʠʪʴʩʷ ʜʝʩʷʪʢʦʚʠʤ ʯʠʥʦʤ ʥʘ: 
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1ɼ = 1 ʛʨʘʜ = 1,0000ʜ = 1 000ʝ (ʛʨʘʜʦʚʠʭ ʭʚʠʣʠʥ), 

1ʝ = 1 ʜʝʩʷʪʢʦʚʘ ʭʚʠʣʠʥʘ = 0.0100ʜ = 100ʩʩ (ʛʨʘʜʦʚʠʭ ʩʝʢʫʥʜ), 

1ʉʉ = 1 ʜʝʩʷʪʢʦʚʘ ʩʝʢʫʥʜʘ = 0.0001ɼ 

ʪʘʢʠʤ ʯʠʥʦʤ ʧʦʚʥʝ ʢʦʣʦ ʤʘ ̒360Á ʘʙʦ 400ʜ. 

1.4. ʇʨʦʮʝʩʠ ʚʠʨʦʙʥʠʮʪʚʘ ʛʝʦʜʝʟʠʯʥʠʭ ʨʦʙʽʪ 

ɻʝʦʜʝʟʠʯʥʽ ʨʦʙʦʪʠ ʨʦʟʜʽʣʷʶʪʴʩʷ ʥʘ ʧʦʣʴʦʚʽ ʽ ʢʘʤʝʨʘʣʴʥ.̔ ɻʦʣʦʚʥʠʡ ʟʤʽʩʪ 

ʧʦʣʴʦʚʠʭ ʨʦʙʽʪ ʩʢʣʘʜʘʻ ʧʨʦʮʝʩ ʚʠʤʽʨʽʚ, ʘ ʢʘʤʝʨʘʣʴʥʠʭ ï ʦʙʯʠʩʣʶʚʘʣʴʥʠʡ ʽ 

ʛʨʘʬʽʯʥʠʡ ʧʨʦʮʝʩʠ. 

ɺʠʤʽʨʶʚʘʣʴʥʠʡ ʧʨʦʮʝʩ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʚʠʤʽʨʽʚ ʥʘ ʤʽʩʮʝʚʦʩʪʽ, 

ʚʠʢʦʥʫʚʘʥʠʭ ʧʨʠ ʚʠʨʦʙʥʠʮʪʚʽ ʟʥʽʤʘʣʴʥʠʭ ʨʦʙʽʪ ʽ ʨʽʰʝʥʥʽ ʩʧʝʮʽʘʣʴʥʠʭ 

ʽʥʞʝʥʝʨʥʦ-ʪʝʭʥʽʯʥʠʭ ʟʘʚʜʘʥʴ, ʥʘʧʨʠʢʣʘʜ, ʧʨʠ ʨʦʟʙʠʪʪʽ ʩʧʦʨʫʜ, ʧʨʦʢʣʘʜʝʥʥʶ 

ʪʨʘʩ ʽ ʪ. ʧ.  

ʆʙ'ʻʢʪʘʤʠ ʛʝʦʜʝʟʠʯʥʠʭ ʚʠʤʽʨʽʚ, ʷʚʣʷʶʪʴʩʷ ʛʦʨʠʟʦʥʪʘʣʴʥʽ ʽ ʚʝʨʪʠʢʘʣʴʥʽ 

ʢʫʪʠ, ʧʦʭʠʣʽ, ʛʦʨʠʟʦʥʪʘʣʴʥʽ ʽ ʚʝʨʪʠʢʘʣʴʥʽ ʚʽʜʩʪʘʥʽ. ɼʣʷ ʚʠʤʽʨʫ ʢʫʪʽʚ ʽ 

ʚʽʜʩʪʘʥʝʡ ʟʘʩʪʦʩʦʚʫʶʪʴ ʨʽʟʥʽ ʛʝʦʜʝʟʠʯʥʽ ʧʨʠʣʘʜʠ ʽ ʽʥʩʪʨʫʤʝʥʪʠ: ʪʝʦʜʦʣʽʪʠ, 

ʥʽʚʝʣʽʨʠ, ʢʠʧʨʝʛʝʣʠ, ʜʘʣʝʢʦʤʽʨʠ, ʤʽʨʥʽ ʩʪʨʽʯʢʠ, ʨʫʣʝʪʢʠ ʽ ʜʨʦʪʠ, ʨʝʡʢʠ ʽ ʪ. ʧ. 

ʈʝʟʫʣʴʪʘʪʠ ʛʝʦʜʝʟʠʯʥʠʭ ʚʠʤʽʨʽʚ ʟʘʥʦʩʷʪʴ ʚ ʞʫʨʥʘʣʠ ʚʩʪʘʥʦʚʣʝʥʦʾ ʬʦʨʤʠ. 

ʇʨʠ ʮʴʦʤʫ ʯʘʩʪʝʥʴʢʦ ʦʜʥʦʯʘʩʥʦ ʟ ʚʠʤʽʨʘʤʠ ʚ ʧʦʣʽ ʩʢʣʘʜʘʶʪʴ ʩʭʝʤʘʪʠʯʥʽ 

ʢʨʝʩʣʝʥʥʷ, ʱʦ ʥʘʟʠʚʘʶʪʴʩʷ ʘʙʨʠʩʘʤʠ. 

ɻʝʦʜʝʟʠʯʥʽ ʚʠʤʽʨʠ ʨʦʙʣʷʪʴʩʷ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʥʘ ʤʽʩʮʝʚʦʩʪʽ ʚ 

ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʬʽʟʠʢʦ ï ʛʝʦʛʨʘʬʽʯʥʠʭ ʫʤʦʚʘʭ, ʱʦ ʨʦʙʣʷʪʴ ʚʧʣʠʚ ʥʘ ʪʦʯʥʽʩʪʴ 

ʚʠʢʦʥʫʚʘʥʠʭ ʨʦʙʽʪ. ʊʦʤʫ ʰʢʽʜʣʠʚʽ ʜʽʾ ʜʦʚʢʽʣʣʷ ʥʝʦʙʭʽʜʥʦ ʚʠʢʣʶʯʘʪʠ ʘʙʦ 

ʧʦʩʣʘʙʣʷʪʠ ʰʣʷʭʦʤ ʧʨʘʚʠʣʴʥʦʛʦ ʚʠʙʦʨʫ ʧʨʠʣʘʜʽʚ, ʤʝʪʦʜʠʢʠ ʚʠʤʽʨʽʚ ʽ 

ʧʦʨʷʜʢʫ ʚʠʨʦʙʥʠʮʪʚʘ ʨʦʙʽʪ. 

ʆʙʯʠʩʣʶʚʘʣʴʥʠʡ ʧʨʦʮʝʩ ʧʦʣʷʛʘʻ ʚ ʤʘʪʝʤʘʪʠʯʥʽʡ ʦʙʨʦʙʮʽ ʨʝʟʫʣʴʪʘʪʽʚ 

ʚʠʤʽʨʽʚ.ʆʙʯʠʩʣʝʥʥʷ ʚʠʢʦʥʫʶʪʴ ʟʘ ʧʝʚʥʠʤʠ ʩʭʝʤʘʤʠ, ʱʦ ʜʦʟʚʦʣʷʶʪʴ ʰʚʠʜʢʦ 

ʟʥʘʭʦʜʠʪʠ ʥʝʦʙʭʽʜʥʽ ʨʝʟʫʣʴʪʘʪʠ ʽ ʩʚʦʻʯʘʩʥʦ ʢʦʥʪʨʦʣʶʚʘʪʠ ʧʨʘʚʠʣʴʥʽʩʪʴ ʾʭ 

ʨʦʟʨʘʭʫʥʢʽʚ. ɼʣʷ ʧʦʣʝʛʰʝʥʥʷ ʦʙʯʠʩʣʝʥʴ ʟʘʩʪʦʩʦʚʫʶʪʴ ʨʽʟʥʽ ʜʦʧʦʤʽʞʥʽ 

ʟʘʩʦʙʠ: ʪʘʙʣʠʮʽ, ʛʨʘʬʽʢʠ, ʥʦʤʦʛʨʘʤʠ, ʤʽʢʨʦʢʘʣʴʢʫʣʷʪʦʨʠ; ʥʠʥʽ ʜʣʷ ʦʙʨʦʙʢʠ 

ʛʝʦʜʝʟʠʯʥʠʭ ʚʠʤʽʨʽʚ ʰʠʨʦʢʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʢʦʤʧ'ʶʪʝʨʠ. 

ɻʨʘʬʽʯʥʠʡ ʧʨʦʮʝʩ ʧʦʣʷʛʘʻ ʚ ʩʢʣʘʜʘʥʥʽ ʥʘ ʦʩʥʦʚʽ ʨʝʟʫʣʴʪʘʪʽʚ ʚʠʤʽʨʽʚ ʽ 

ʦʙʯʠʩʣʝʥʴ ʢʨʝʩʣʝʥʴ ʟ ʜʦʪʨʠʤʘʥʥʷʤ ʚʩʪʘʥʦʚʣʝʥʠʭ ʫʤʦʚʥʠʭ ʧʦʟʥʘʯʝʥʴ. ʋ 

ʛʝʦʜʝʟʽʾ ʽ ʤʘʨʢʰʝʡʜʝʨʩʴʢʽʡ ʩʧʨʘʚʽ ʢʨʝʩʣʝʥʥʷ ʩʣʫʞʠʪʴ ʥʝ ʽʣʶʩʪʨʘʮʽʻʶ, ʱʦ 

ʜʦʜʘʻʪʴʩʷ ʜʦ ʷʢʦʛʦ-ʥʝʙʫʜʴ ʜʦʢʫʤʝʥʪʫ, ʘ ʻ ʢʽʥʮʝʚʦʶ ʧʨʦʜʫʢʮʽʻʶ ʚʠʨʦʙʥʠʮʪʚʘ 

ʛʝʦʜʝʟʠʯʥʠʭ ʘʙʦ ʤʘʨʢʰʝʡʜʝʨʩʴʢʠʭ ʨʦʙʽʪ. ʅʘ ʧʽʜʩʪʘʚʽ ʡʦʛʦ ʥʘʜʘʣʽ ʨʦʙʣʷʪʴʩʷ 

ʨʦʟʨʘʭʫʥʢʠ, ʧʨʦʝʢʪʫʚʘʥʥʷ ʽ ʧʝʨʝʥʝʩʝʥʥʷ ʧʨʦʝʢʪʽʚ ʚ ʥʘʪʫʨʫ. ʊʘʢʝ ʢʨʝʩʣʝʥʥʷ 

ʧʦʚʠʥʥʝ ʩʢʣʘʜʘʪʠʩʷ ʟʘ ʧʝʨʝʚʽʨʝʥʠʤʠ ʽ ʪʦʯʥʠʤʠ ʜʘʥʠʤʠ ʽ ʤʘʪʠ ʚʠʩʦʢʫ ʷʢʽʩʪʴ 

ʛʨʘʬʽʯʥʦʛʦ ʚʠʢʦʥʘʥʥʷ [9]. 

1.5. ɿʘʛʘʣʴʥʽ ʚʽʜʦʤʦʩʪʽ ʟ ʪʝʦʨʽʾ ʧʦʤʠʣʦʢ ʚʠʤʽʨʽʚ 

ɿʘʛʘʣʴʥʦʚʽʜʦʤʦ, ʱʦ ʙʫʜʴ-ʷʢʽ ʚʠʤʽʨʶʚʘʥʥʷ ʟʘʚʞʜʠ ʥʝʤʠʥʫʯʝ  ʩʫʧʨʦʚʦʜ- 

ʞʫʶʪʴʩʷ ʧʦʤʠʣʢʘʤʠ. ʎʝ ʦʙʫʤʦʚʣʶʻʪʴʩʷ ʥʝʜʦʣʽʢʘʤʠ ʥʘʰʠʭ ʦʨʛʘʥʽʚ ʚʽʜʯʫʪ- 
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ʪʷ, ʥʝʜʦʩʢʦʥʘʣʽʩʪʶ ʚʠʤʽʨʶʚʘʣʴʥʠʭ ʧʨʠʣʘʜʽʚ ʪʘ ʫʤʦʚʘʤʠ ʚʠʤʽʨʶʚʘʥʴ. 

ɺʠʤʽʨʶʚʘʥʥʷ ʤʦʞʥʘ ʨʦʟʛʣʷʜʘʪʠ ʟ ʜʚʦʭ ʪʦʯʦʢ ʟʦʨʫ: ʢʽʣʴʢʽʩʥʦʾ (ʯʠʩʣʦʚʝ 

ʟʥʘʯʝʥʠʷ ʚʠʤʽʨʶʚʘʣʴʥʦʾ ʚʝʣʠʯʠʥʠ) ʪʘ ʷʢʽʩʥʦʾ ï (ʪʦʯʥʽʩʪʴ ʚʠʤʽʨʶʚʘʥʥʷ). 

ʊʦʯʥʽʩʪʴ ʧʦʚ'ʷʟʘʥʘ ʟ ʚʝʣʠʯʠʥʦʶ ʧʦʤʠʣʦʢ. ɺʽʜʦʤʦ, ʱʦ ʥʘʚʽʪʲ ʧʨʠ ʚʽʜʩʫʪʥʦʩʪʽ 

ʛʨʫʙʠʭ ʧʦʤʠʣʦʢ ʨʝʟʫʣʴʪʘʪʘ ʧʦʚʪʦʨʥʠʭ ʚʠʤʽʨʶʚʘʥʴ ʟʘʚʞʜʠ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʤʽʞ 

ʩʦʙʦʶ. ʎʝ ʧʦʷʩʥʶʻʪʴʩʷ ʪʠʤ, ʱʦ ʙʫʜʴ-ʷʢʽ ʚʠʤʽʨʶʚʘʥʥʷ ʩʫʧʨʦʚʦʜʞʫʶʪʴʩʷ 

ʤʘʣʠʤʠ ʧʦʤʠʣʢʘʤʠ, ʪʦʙʪʦ ʟʘʚʞʜʠ ʤʘʶʪʴ ʤʽʩʮʝ ʚʽʜʭʠʣʝʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ 

ʚʠʤʽʨʶʚʘʥʥʷ ʚʽʜ ʚʽʨʦʛʽʜʥʠʭ ("ʽʩʪʠʥʥʠʭ") ʟʥʘʯʝʥʴ ʚʝʣʠʯʠʥ. ʊʦʯʥʽʩʪʴ ʚʠʤʽ-

ʨʶʚʘʥʴ ʦʮʽʥʶʶʪʴ ʚ ʪʦʤʫ ʚʠʧʘʜʢʫ, ʢʦʣʠ ʦʜʥʘ ʽ ʪʘʞ ʚʝʣʠʯʠʥʘ ʚʠʤʽʨʶʚʘʣʘʩʴ 

ʙʘʛʘʪʦʨʘʟʦʚʦ ʽ ʥʝʟʘʣʝʞʥʦ. ɼʦʩʷʛʥʝʥʫ ʪʦʯʥʽʩʪʴ ʚʠʤʽʨʶʚʘʥʴ ʤʦʞʥʘ ʚʠʟʥʘʯʠʪʘ 

ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʪʝʦʨʽʶ ʧʦʤʠʣʦʢ ʚʠʤʽʨʽʚ. ɺʠʙʽʨ ʧʨʠʣʘʜʽʚ ʜʣʷ ʚʠʤʽʨʽʚ 

ʧʦʚʠʥʝʥ ʙʫʪʠ ʪʘʢʠʤ, ʱʦʙ ʨʘʮʽʦʥʘʣʴʥʘ ʪʦʯʥʽʩʪʴ ʜʘʣʘ ʤʦʞʣʠʚʽʩʪʴ ʚʠʨʽʰʠʪʠ 

ʧʠʪʘʥʠʷ ʙʝʟ ʥʝʦʙʛʨʫʥʪʦʚʘʥʠʭ ʚʠʪʨʘʪ ʯʘʩʫ, ʨʝʩʫʨʩʽʚ, ʛʨʦʰʝʡ (ʪʦʯʥʽ ʚʠʤʽʨʠ ï 

ʜʦʨʦʞʯʽ) [9, 10, 14]. 

ʆʪʞʝ, ʚ ʨʝʟʫʣʴʪʘʪʽ ʚʠʤʽʨʶʚʘʥʴ ʩʧʦʩʪʝʨʽʛʘʯ ʦʪʨʠʤʫʻ ʥʝ ʽʩʪʠʥʥʫ ʚʝʣʠ-

ʯʠʥʫ, ʘ ʣʠʰʝ ʥʘʙʣʠʞʝʥʝ ʟʥʘʯʝʥʥʷ ʬʽʟʠʯʥʦʾ ʚʝʣʠʯʠʥʠ. 

ɿʘ ʜʞʝʨʝʣʦʤ ʧʦʭʦʜʞʝʥʥʷ ʨʦʟʨʽʟʥʷʶʪʴ ʪʘʢʽ ʚʠʜʠ ʧʦʭʠʙʦʢ: 

Å ʦʩʦʙʠʩʪʽ ʧʦʭʠʙʢʠ ʩʧʦʩʪʝʨʽʛʘʯʘ; 

Å ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʽ ʧʦʭʠʙʢʠ; 

Å ʧʦʭʠʙʢʠ ʤʝʪʦʜʫ ʚʠʤʽʨʶʚʘʥʴ; 

Å ʧʦʭʠʙʢʠ ʟʘ ʚʧʣʠʚ ʟʦʚʥʽʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. 

ʈʦʟʨʽʟʥʷʶʪʴ ʪʨʠ ʛʨʫʧʠ ʧʦʤʠʣʦʢ ʚʠʤʽʨʽʚ: 

 Å     ʛʨʫʙʽ; 

 Å     ʩʠʩʪʝʤʘʪʠʯʥʽ; 

 Å     ʚʠʧʘʜʢʦʚʽ. 

ɼʦ ʛʨʫʙʠʭ ʧʦʭʠʙʦʢ ʥʘʣʝʞʘʪʴ ʪʽ, ʷʢʽ ʚʠʥʠʢʘʶʪʴ ʚ ʨʝʟʫʣʴʪʘʪ ̔ʥʝʜʙʘʣʦʛʦ 

ʚʠʢʦʥʘʥʥʷ ʚʠʤʽʨʶʚʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ ï ʧʨʦʨʘʭʫʥʢʠ ʫ ʚʠʤʽʨʘʭ, ʩʧʨʠʯʠʥʝʥʽ 

ʥʝʫʚʘʞʥʽʩʪʶ ʩʧʦʩʪʝʨʽʛʘʯʘ, ʥʝʩʧʨʘʚʥʽʩʪʶ ʧʨʠʣʘʜʫ ʪʦʱʦ. ɻʨʫʙʽ ʧʦʭʠʙʢʠ 

ʚʠʣʫʯʘʶʪʴ ʽʟ ʨʝʟʫʣʴʪʘʪʽʚ ʚʠʤʽʨʶʚʘʥʴ, ʧʝʨʝʚʘʞʥʦ ʧʦʚʪʦʨʥʠʤʠ ʚʠʤʽʨʶ- 

ʚʘʥʥʷʤʠ ʘʙʦ ʽʥʰʦʶ ʤʝʪʦʜʠʢʦʶ. 

ʉʠʩʪʝʤʘʪʠʯʥʽ ʧʦʭʠʙʢʠ ʚʠʥʠʢʘʶʪʴ ʟ ʚʠʟʥʘʯʝʥʦʛʦ ʜʞʝʨʝʣʘ ʪʘ ʤʘʶʪʴ 
ʚʠʟʥʘʯʝʥʠʡ ʟʥʘʢ ʪʘ ʚʝʣʠʯʠʥʫ. ʎ ̔ ʧʦʭʠʙʢʠ ʧʽʜʧʦʨʷʜʢʦʚʫʶʪʴʩʷ ʚʽʜʦʤʠʤ 

ʤʘʪʝʤʘʪʠʯʥʠʤ ʟʘʢʦʥʘʤ, ʾʭ ʤʦʞʥʘ ʚʨʘʭʫʚʘʪʠ ʯʠ ʤʽʥʽʤʽʟʫʚʘʪʠ ʾʭ ʚʧʣʠʚ. ɰʭ 

ʤʦʞʥʘ ʚʠʣʫʯʠʪʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʝʪʦʜʠʢʠ. 

Bunaʜʢʦʚʽ ʧʦʭʠʙʢʠ ʟʘʚʞʜʠ ʩʫʧʨʦʚʦʜʞʫʶʪʴ ʚʠʤʽʨʶʚʘʥʥʷ. 

ɿʘʢʦʥʦʤʽʨʥʦʩʪʽ ʚʠʧʘʜʢʦʚʠʭ ʧʦʭʠʙʦʢ ʧʨʦʷʚʣʷʶʪʴʩʷ ʚ ʤʘʩʠʚʽ ʚʠʤʽʨʽʚ ʪʘ 

ʟʫʤʦʚʣʝʥʽ ʪʦʯʥʽʩʪʶ ʧʨʠʣʘʜʫ, ʢʚʘʣʽʬʽʢʘʮʽʻʶ ʩʧʦʩʪʝʨʽʛʘʯʘ ʪʘ ʽʥʰʠʤʠ 

ʬʘʢʪʦʨʘʤʠ. ɰʭ ʚʧʣʠʚ ʤʦʞʥʘ ʧʦʩʣʘʙʠʪʠ, ʧʽʜʚʠʱʫʶʯʠ ʷʢʽʩʪʴ ʪʘ ʟʙʽʣʴʰʫʶʯʠ 

ʢʽʣʴʢʽʩʪʴ ʚʠʤʽʨʶʚʘʥʴ, ʘ ʪʘʢʦʞ ʚʠʢʦʥʫʶʯʠ ʥʘʣʝʞʥʝ ʤʘʪʝʤʘʪʠʯʥʝ ʦʧʨʘʮʶ-

ʚʘʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʚʠʤʽʨʶʚʘʥʴ. 

ʇʽʜ ʚʠʧʘʜʢʦʚʦʶ ʧʦʭʠʙʢʦʶ ȹ̔ ʨʦʟʫʤʽʶʪʴ ʨʽʟʥʠʮʶ ʤʽʞ ʚʠʤʽʨʶʚʘʥʠʤ 

ʟʥʘʯʝʥʥʷʤ ʚʠʧʘʜʢʦʚʦʾ ʚʝʣʠʯʠʥʠ x  ̔ʪʘ ʪʦʯʥʠʤ ʟʥʘʯʝʥʥʷʤ ʍ ʪʦʙʪʦ 
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ȹ  ̔ =  x  ̔ïX ,  (1.1) 

 

ʜʝ ̔ = 1,2,..., ʧ. 

ɺʣʘʩʪʠʚʦʩʪʽ ʚʠʧʘʜʢʦʚʠʭ ʧʦʭʠʙʦʢ ʚʠʤʽʨʶʚʘʥʴ ʧʨʦʷʚʣʷʶʪʴʩʷ ʚ ʤʘʩʠʚʘʭ 

ʚʠʤʽʨʽʚ. ɰx ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʪʘʢʽ:  

ʘ) ʚʣʘʩʪʠʚʽʩʪʲ ʦʙʤʝʞʝʥʦʩʪʽ: ʚʠʧʘʜʢʦʚʽ ʧʦʭʠʙʢʠ ʟʘ ʘʙʩʦʣʶʪʥʠʤ ʟʥʘʯʝʥ- 

ʥʷʤ ʜʣʷ ʟʘʜʘʥʠʭ ʫʤʦʚ ʚʠʤipʶʚaʥʴ ʥʝ ʧʝʨʝʚʠʰʫʶʪʴ ʚʠʟʥʘʯʝʥʦʾ ʤeʞi 

|ȹ| Ò ȹʛʨ; 

ʙ) ʚʣʘʩʪʠʚʽʪʲ ʩʠʤʝʪʨʠʯʥʦʩʪʽ. ʜʦʜʘʪʥʽ ʪʘ ʚʽʜ'ʻʤʥʽ ʟʥʘʯʝʥʥʷ ʧʦʭʠʙʢʠ 

piʚʥoʤoʞʣʠʚi ʪʘ ʟʘ ʙʽʣʴʰʦʾ ʢʽʣʴʢʦʩʪʽ ʚʠʤʽʨʶʚʘʥʴ ʦʜʥʘʢʦʚʦ ʯʘʩʪʦ ʚʠʥʠʢʘʶʪʴ; 

ʚ) ʚʣʘʩʪʠʚʽʩʪʲ ʫʥʽʤʦʜʘʣʴʥʦʩʪʽ. ʤaʣi ʟʘ ʘʙʩʦʣʶʪʥʠʤ ʟʥʘʯʝʥʥʷʤ 

ʚʠʧʘʜʢʦʚʽ ʧʦʭʠʙʢʠ ʚʠʥʠʢʘʶʪʴ ʫ paʟi ʚʠʤʽʨʶʚʘʥʴ ʯʘʩʪʽʰʝ, ʥʽʞ ʚʝʣʠʢʽ; 

ʛ) ʚʣʘʩʪʠʚʽʩʪʲ ʢʦʤʧʝʥʩʘʮʽʾ: ʩʝʨʝʜʥʝ ʘʨʠʬʤʝʪʠʯʥʝ ʽʟ ʟʥʘʯʝʥʴ ʚʠʧʘʜʢʦʚʠʭ 

ʧʦʭʠʙʦʢ ʟʘ ʥʝʩʢʽʥʯʝʥʥʦʛʦ ʟʨʦʩʪʘʥʥʷ ʢʽʣʴʢʦʩʪʽ ʚʠʤʽʨʶʚʘʥʴ ʧʨʷʤʫʻ ʜʦ ʥʫʣʷ, 

ʪʦʙʪʦ ʚʦʣʦʜʽʻ ʚʣʘʩʪʠʚʽʩʪʶ ʢʦʤʧʝʥʩʘʮʽʾ 

ʗʢ ʦɦ ʥʝ ʚʠʢʦʥʫʻʪʴʩʷ ʦʩʪʘʥʥʷ ʚʣʘʩʪʠʚʽʩʪʴ, ʪʦ ʧʦʭʠʙʢʠ ʚʽʜʥʦʩʷʪʴ ʜʦ 

ʩʠʩʪʝʤʘʪʠʯʥʠʭ. 

ɺʠʢʦʥʫʶʯʠ ʚʠʤʽʨʶʚʘʥʥʷ, ʟʘʚʞʜʠ ʧʨʘʛʥʫʪʴ ʚʠʟʥʘʯʠʪʠ ʪʦʯʥʽʩʪʴ ʦʪʨʠʤʘ- 

ʥʦʛʦ ʨʝʟʫʣʴʪʘʪʫ. ʊʦʤʫ ʚ ʪʝʦʨʽʾ ʧʦʭʠʙʦʢ ʚʩʪʘʥʦʚʣʶʶʪʴʩʷ pʽʟʥʽ ʢʨʠʪʝʨʽʾ ʜʣʷ 

ʦʮʽʥʶʚʘʥʥʷ ʪʦʯʥʦʩʪi ʨʝʟʫʣʴʪʘʪʽʚ ʚʠʤipʶʚaʥʴ, ʘ ʩʘʤʝ: 

Å ʩʝʨʝʜʥʷ ʢʚʘʜʨʘʪʠʯʥʘ ʧʦʭʠʙʢʘ ʪ; 

Å ʛʨʘʥʠʯʥʘ ʧʦʭʠʙʢʘ ȹʛʨ; 

Å ʩʝʨʝʜʥʷ ʧʦʭʠʙʢʘ ɜ; 

Å ʡʤʦʚʨ̔ʥʘ ʧʦʭʠʙʢʘ r. 

ʉʝʨʝʜʥʷ ʢʚʘʜʨʘʪʠʯʥʘ ʧʦʭʠʙʢʘ ʪ - ʮʝ ʤʽʨʘ ʨʦʟʩʽʶʚʘʥʥʷ ʨʝʟʫʣʴʪʘʪʘ 

ʚʠʤʽʨʶʚʘʥʴ ʥʘʚʢʦʣʦ ʽʩʪʠʥʥʦʛʦ ʟʥʘʯʝʥʠʷ ʚʠʤʽʨʶʚʘʣʴʥʦʾ ʚʝʣʠʯʠʥʠ. ɺʦʥʘ  ̒

ʦʩʥʦʚʥʠʤ ʢʨʠʪʝʨʽʻʤ ʦʮʽʥʢʠ ʪʦʯʥʦʩʪʽ ʛʝʦʜʝʟʠʯʥʠʭ ʚʠʤʽʨʽʚ. ʗʢʱʦ ʚʠʤʽʨʶʚʘʥ- 

ʥʷ ʨʽʚʥʦʪʦʯʥʽ ʽ ʚʽʜʦʤʝ ʽʩʪʠʥʥʝ ʟʥʘʯʝʥʥʷ ʚʠʤʽʨʶʚʘʥʦʾ ʚʝʣʠʯʠʥʠ, ʪʦ ʩʝʨʝʜʥʴʦ-

ʢʚʘʜʨʘʪʠʯʥʘ ʧʦʭʠʙʢʘ ʦʙʯʠʩʣʶʻʪʴʩʷ ʟʘ ʬʦʨʤʫʣʦʶ ɻʘʫʩʩʘ 

ʜʝ [ȹ2]= ȹ2
1 + ȹ2

2 + ȹ2
3 +... + ȹ2

n ï ʩʫʤʘ ʢʚʘʜʨʘʪʽʚ ʽʩʪʠʥʥʠʭ ʧʦʭʠʙʦʢ ʚʠʤʽʨʶ- 

ʚʘʥʴ; n - ʟʘʛʘʣʴʥʘ ʢʽʣʴʢʽʩʪʴ ʚʠʤʽʨʶʚʘʥʴ. 

ʉʝʨʝʜʥʷ ʢʚʘʜʨʘʪʠʯʥʘ ʧʦʭʠʙʢʘ ʤʘʻ ʪʘʢʽ ʧʦʟʠʪʠʚʥʽ ʚʣʘʩʪʠʚocʪi: 

¶  ʻ ʩʪʽʡʢʠʤ ʢʨʠʪʝʨʽʻʤ ʜʣʷ ʦʮʽʥʶʚʘʥʥʷ ʪʦʯʥʦʩʪʽ ʚʠʤʽʨʶʚʘʥʴ ʥʘʚʽʪʴ ʜʣʷ 

ʥʝʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ ʚʠʤʽʨʽʚ; 

Å ʥʘʡʧʦʚʥʽʰʝ ʭʘʨʘʢʪʝʨʠʟʫʻ ʷʢʽʩʪʴ ʚʠʤʽʨʽʚ; 

(1.2) 
[]

lim 0.
n n­¤

D
­

2

,m
n

è øDê ú= (1.3) 
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Å ʥʘ ʾʾ ʚʝʣʠʯʠʥʫ ʽʩʪʦʪʥʦ ʚʧʣʠʚʘʶʪʴ ʚʝʣʠʢʽ ʟʘ ʘʙʩʦʣʶʪʥʦʶ ʚʝʣʠʯʠʥʦʶ 

ʚʠʧʘʜʢʦʚʽ ʧʦʭʠʙʢʠ, ʷʢʽ ʡ ʚʠʟʥʘʯʘʶʪʴ ʷʢʽʩʪʴ ʚʠʤʽʨʶʚʘʥʴ; 

Å ʟʘ ʾʾ ʚʝʣʠʯʠʥʦʶ ʤʦʞʥʘ ʚʠʟʥʘʯʠʪʠ ʩʝʨʝʜʥʶ, ʡʤʦʚʽʨʥʫ ʪʘ ʛʨʘʥʠʯʥʫ 

ʧʦʭʠʙʢʠ; 

Å ʪʝʦʨʽʷ ʡʤʦʚʽʨʥʦʩʪʝʡ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʚʩʪʘʥʦʚʠʪʠ ʟ ʷʢʠʤ ʩʪʫʧʝʥʝʤ 

ʜʦʚʽʨʠ ʦʙʯʠʩʣʝʥʘ ʩʘʤʘ ʩʝʨʝʜʥʷ ʢʚʘʜʨʘʪʠʯʥʘ ʧʦʭʠʙʢʘ 

  (1.4)  

 

ɼʣʷ ʜʦʩʪʘʪʥʴʦ ʥʘʜʽʡʥʦʛʦ ʚʠʟʥʘʯʝʥʥʷ ʧʨʠʡʥʷʪʦ ʚʚʘʞʘʪʠ, ʱʦ ʢʣ̔ʴʢ̔ʩʪʴ 

ʚʠʤʽʨʽʚ ʤʘʻ ʙʫʪʠ ʙʽʣʴʰʦʶ ʟʘ 8, ʪʦʙʪʦ n Ó 8. 

ɻʨʘʥʠʯʥʫ ʧʦʭʠʙʢʫ ȹʛʨ ʚʠʟʥʘʯʘʶʪʴ ʜʣʷ ʪʝʦʨʝʪʠʯʥʠʭ ʨʦʟʨʘʭʫʥʢʚ̔ 

ʜʦʧʫʩʢʽʚ ʟʘ ʬʦʨʤʫʣʦʶ 

 

ȹʛʨ = 3m. (1.5) 

ʅʘ ʧʨʘʢʪʠʮ,̔ ʚʨʘʭʦʚʫʶʯʠ ʦʙʤʝʞʝʥʫ ʢʽʣʴʢʽʩʪʴ ʚʠʤʽʨʶʚʘʥʴ, ʧʨʠʡʤʘʶʪʴ 

 

ȹʛʨ = 2ʪ. (1.6) 

ʉʝʨʝʜʥʷ ʧʦʭʠʙʢʘ v ï ʩʝʨʝʜʥ ̒ʘʨʠʬʤʝʪʠʯʥʝ ʟ ʘʙʩʦʣʶʪʥʠʭ ʟʥʘʯʝʥʴ ʚʠʧʘʜ- 

ʢʦʚʠʭ ʧʦʭʠʙʦʢ ʟʥʘʭʦʜʷʪʴ ʟʘ ʬʦʨʤʫʣʦʶ  

[| |]
,

n
n

D
=

 
ʜʝ [|ȹ|] = |ȹ1| + |ȹ2| +... + |ȹn| ï ʩʫʤʘ ʘʙʩʦʣʶʪʥʠʭ ʟʥʘʯʝʥʴ ʚʠʧʘʜʢʦʚʠʭ ʧʦʭʠʙʦʢ. 

ʉʝʨʝʜʥʷ ʧʦʭʠʙʢʘ ʚʠʢʦʨʠʩʪʦʚʫʪ̒ʴʩʷ ʜʣʷ ʢʦʥʪʨʦʣʶ ʩʝʨʝʜʥʴʦʾ 

ʢʚʘʜʨʘʪʠʯʥʦʾ ʧʦʭʠʙʢʠ. ɿʘ ʤʘʣʦʾ ʢʽʣʴʢʦʩʪʽ ʚʠʤʽʨʽʚ ʚʦʥʘ ʻ ʥʝʜʦʩʪʘʪʥʴʦ 

ʥʘʜʽʡʥʦʶ, ʦʩʢʽʣʴʢʠ ʥʘ ʟʥʘʯʝʥʠʷ ʩʝʨʝʜʥʴʦʽ ʧʦʭʠʙʢʠ ʚʧʣʠʚ ʚʝʣʠʢʠʭ ʟʘ 

ʘʙʩʦʣʶʪʥʦʶ ʚʝʣʠʯʠʥʦʶ ʧʦʭʠʙʦʢ ʻ ʥʝʟʥʘʯʥʠʤ. 

ʁʤʦʚ̔ʨʥʦʶ ʧʦʭʠʙʢʦʶ r ʥʘʟʠʚʘʻʪʴʩʷ ʪʘʢʝ ʟʥʘʯʝʥʠʷ ʚʠʧʘʜʢʦʚʦʾ ʧʦʭʠʙʢʠ, 

ʢʦʣʠ ʙʽʣʴʰ ̔ʯʠ ʤʝʥʰʽ ʟʘ ʘʙʩʦʣʶʪʥʦʶ ʚʝʣʠʯʠʥʦʶ ʟʥʘʯʝʥʠʷ ʧʦʭʠʙʢʠ ʨʽʚʥʦ- 

ʤʦʞʣʠʚʽ. ɺʦʥʘ ʣʝʞʠʪʴ ʧʦʩʝʨʝʜʠʥʽ ʨʷʜʫ ʧʦʭʠʙʦʢ, ʷʢʱʦ ʽx ʨʦʟʪʘʰʫʚʘʪʠ ʟʘ 

ʟʨʦʩʪʘʥʥʷʤ ʘʙʩʦʣʶʪʥʠʭ ʟʥʘʯʝʥʴ. ʁʤʦʚʽʨʥʘ ʧʦʭʠʙʢʘ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ 

ʢʦʥʪʨʦʣʶ ʩʝʨʝʜʥʴʦʾ ʢʚʘʜʨʘʪʠʯʥʦʾ ʧʦʭʠʙʢʠ. ʅʝʜʦʣʽʢ ʾʾ ʚ ʪʦʤʫ, ʱʦ ʫ paʟi 

ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ ʚʠʤʽʨʽʚ ʧʨʦʮʝʩ ʦʙʯʠʩʣʝʥʥʷ ʡʤʦʚʽʨʥʦʽ ʧʦʭʠʙʢʠ ʜʫʞʝ 

ʛpoʤiʟʜʢʠʡ. 

ʄʽʞ ʩʝʨʝʜʥʴʦʶ ʢʚʘʜʨʘʪʠʯʥʦʶ  ̔ ʡʤʦʚʽʨʥʦʶ ʧʦʭʠʙʢʘʤʠ ʽʩʥʫʻ ʟʚ'ʷʟʦʢ, 

ʷʢʠʡ ʤʦʞʥʘ ʧʦʜʘʪʠ ʫ ʬʦʨʤʽ ʥʘʙʣʠʞʝʥʠʭ ʩʧʽʚʚʽʜʥʦʰʝʥʴ: 

v  =  4 / 5  ʪ,  (1.8) 

r  =  2/  3 ʪ. (1.9) 

ʉʝʨʝʜʥʶ ʢʚʘʜʨʘʪʠʯʥʫ, ʩʝʨʝʜʥʶ, ʡʤʦʚʽʨʥʫ, ʛʨʘʥʠʯʥʫ ʧʦʭʠʙʢʠ ʥʘʟʠʚʘʶʪʴ 

ʘʙʩʦʣʶʪʥʠʤʠ. 

(1.7) 
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ɺʽʜʥʦʰʝʥʥʷ ʧʦʭʠʙʢʠ ms ʜʦ ʩʝʨʝʜʥʴʦʛʦ ʟʥʘʯʝʥʠʷ ʚʠʤʽʨʷʥʦʾ ʚʝʣʠʯʠʥʠ S, 

ʚʠʨʘʞʝʥʝ ʜʨʦʙʦʤ, ʫ ʯʠʩʝʣʴʥʠʢʫ ʷʢʦʛʦ ʦʜʠʥʠʮʷ, ʥʘʟʠʚʘʻʪʴʩʷ ʚʽʜʥʦʩʥʦʶ 

ʧʦʭʠʙʢʦʶ 

 

ʜʝ N ï ʟʥʘʤʝʥʥʠʢ. 

1.5.1. ɸʨʠʬʤʝʪʠʯʥʘ ʩʝʨʝʜʠʥʘ ʪʘ ʾʾ ʚʣʘʩʪʠʚʦʩʪʽ. 

ɺʽʜʦʤʦ, ʱʦ ʥʘʡʥʘʜʽʡʥʽʡʰʠʤ (ʡʤʦʚʽʨʥʠʤ) ʟʥʘʯʝʥʥʷʤ ʙʘʛʘʪʦʨʘʟʦʚʦ ʚʠʤʽ- 

ʨʷʥʦʾ ʚʝʣʠʯʠʥʠ S ʻ ʩʝʨʝʜʥʻ ʘʨʠʬʤʝʪʠʯʥʝ ʽʟ ʨʝʟʫʣʴʪʘʪʽʚ ʚʠʤʽʨʶʚʘʥʴ ʘʙʦ 

ʧʨʦʩʪʘ ʘʨʠʬʤʝʪʠʯʥʘ ʩʝʨʝʜʠʥʘ 

  

ʎʝ ʧʦʷʩʥʶʻʪʴʩʷ ʪʘʢʠʤʠ ʾʾ ʚʣʘʩʪʠʚʦʩʪʷʤʠ: 

ʗʢʱʦ ʢʽʣʴʢʽʩʪʴ ʚʠʤʽʨʽʚ ʚʝʣʠʢʘ, ʩʝʨʝʜʥʻ ʘʨʠʬʤʝʪʠʯʥʝ ʧʨʷʤʫʻ ʜʦ 

ʽʩʪʠʥʥʦʛʦ ʟʥʘʯʝʥʥʷ 

[]
lim .

i

ʽʩʪ
n

S
S

n­¤
­

 

ʉʫʤʘ ʚʽʜʭʠʣʝʥʴ ʚʠʤʽʨʷʥʠʭ ʟʥʘʯʝʥʴ S̔ ʚʽʜ ʩʝʨʝʜʥʴʦʛʦ ʘʨʠʬʤʝʪʠʯʥʦʛʦ S0 

ʜʦʨʽʚʥʶʻ ʥʫʣʶ 

[v] = 0,  (1.13) 

ʜʝ V ̔= S0 ï S .̔ 

ʂʦʣʠ ʚʠʤʽʨʶʚʘʥʥʷ ʨʽʚʥʦʪʦʯʥʽ i ʟʘ ʥʘʡʽʤʦʚʽʨʥʽʰʝ ʟʥʘʯʝʥʥʷ ʚʠʤʽʨʷʥʦʾ 

ʚʝʣʠʯʠʥʠ ʧʨʠʡʤʘʶʪʴ ʩʝʨʝʜʥʻ ʘʨʠʬʤʝʪʠʯʥʝ, ʩʝʨʝʜʥʶ ʢʚʘʜʨʘʪʠʯʥʫ ʧʦʭʠʙʢʫ 

ʦʜʥʦʛʦ ʚʠʤʽʨʶʚʘʥʥʷ ms ʚʠʟʥʘʯʘʶʪʴ ʟʘ ʬʦʨʤʫʣʦʶ ɹʝʩʩʝʣʷ 

2

,
1

i

sm
n

nè øê ú=
-  

 

ʜʝ ɜi ï ʚʽʜʭʠʣʝʥʥʷ ʦʢʨʝʤʠʭ ʚʠʤʽʨʽʚ ʚʽʜ ʩʝʨʝʜʥʴʦʛʦ ʘʨʠʬʤʝʪʠʯʥʦʛʦ; n ï 

ʢʽʣʴʢʽʩʪʴ ʚʠʤʽʨʽʚ. 

ʉʝʨʝʜʥʶ ʢʚʘʜʨʘʪʠʯʥʫ ʧʦʭʠʙʢʫ Ms ʘʨʠʬʤʝʪʠʯʥʦʾ ʩʝʨʝʜʠʥʠ ʦʙʯʠʩʣʶʶʪʴ 

ʟʘ ʬʦʨʤʫʣʦʶ 

 

(1.10) 

(1.11)

)) 

(1.12) 

(1.14) 

.s
s

m
M

n
= (1.15) 
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1.5.2. ʉʝʨʝʜʥʴʦʚʘʛʦʚʝ ʪʘ ʡʦʛʦ ʚʣʘʩʪʠʚʦʩʪʽ 

ʗʢʱʦ ʚʠʤʽʨʶʚʘʥʥʷ ʥʝʨʽʚʥʦʪʦʯʥʽ ʪʦʙʪʦ ʤʘʶʪʴ piʟʥi ʩʝʨʝʜʥʽ ʢʚʘʜʨʘʪʠʯʥʽ 

ʧʦʭʠʙʢʠ, ʪʦ ʢʦʞʝʥ ʚʠʤʽʨ ʭʘʨʘʢʪʝʨʠʟʫʻ ʩʧʝʮʽʘʣʴʥʘ ʚʝʣʠʯʠʥʘ - ʚʘʛʘ. ɺʘʛʘ ï ʮʝ 
ʩʪʫʧʽʥʴ ʜʦʚʽʨʠ ʜʦʜʘʥʦʛʦ ʨʝʟʫʣʴʪʘʪʫ ʚʠʤʽʨʶʚʘʥʥʷ. ʊʦʜʽ ʡʤʦʚʽʨʥʠʤ (ʥʘʡʥʘ- 

ʜʽʡʥʽh ʠʤ) ʟʥʘʯʝʥʠʷʤ ʚʠʤʽʨʷʥʦʾ ʚʝʣʠʯʠʥʠ ʙʫʜʝ ʩʝʨʝʜʥʴʦʚʘʛʦʚʝ ʘʙʦ ʟʘʛʘʣʴʥʘ 

ʘʨʠʬʤʝʪʠʯʥʘ ʩʝʨʝʜʠʥʘ, ʷʢʘ ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘ ʬʦʨʤʫʣʦʶ  

ʜʝ Si ï ʨʝʟʫʣʴʪʘʪʠ ʚʠʤʽʨʽʚ ʜʝʷʢʦʾ ʚʝʣʠʯʠʥʠ; ʈ̔ ï ʚʽʜʧʦʚʽʜʥʽ ʾʤ ʚʘʛʠ. 

ʉʝʨʝʜʥʴʦʚʘʛʦʚʝ ʤʘʻ ʪʘʢʽ ʚʣʘʩʪʠʚocʪi: 

ɿʘ ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ ʚʠʤʽʨʽʚ ʩʝʨʝʜʥʻ ʚʘʛʦʚʝ ʧʨʷʤʫʻ ʜʦ ʽʩʪʠʥʥʦʛʦ 

ʟʥʘʯʝʥʥʷ 

ʉʫʤʘ ʜʦʙʫʪʢʽʚ ʚʘʛ ʥʘ ʚʽʜʭʠʣʝʥʥʷ ʚʠʤʽʨʷʥʠʭ ʟʥʘʯʝʥʴ ʚʽʜ ʩʝʨʝʜʥʴʦʛʦ 

ʚʘʛʦʚʦʛʦ ʜʦʨʽʚʥʶʝ ʥʫʣʶ 

 
[ ] 0.i iPn =

 

ʉʝʨʝʜʥʽ ɐɈɆɊɖɆɘɎɝɓɫ ʧʦʭʠʙʢʠ ʄ ʨʝʟʫʣʴʪʘʪʽʚ ʚʠʤʽʨʶʚʘʥʥʷ ʟʘʛʘʣʴʥʦʾ 

ʘʨʠʬʤʝʪʠʯʥʦʾ ʩʝʨʝʜʠʥʠ ʚʠʟʥʘʯʘʶʪʴ ʟʘ ʬʦʨʤʫʣʦʶ 

ʜʝ Õ ï ʧʦʭʠʙʢʘ oʜʠʥʠʮi ʚʘʛʠ ʟʘ ʚʽʜʭʠʣʝʥʥʷ ʚʽʜ ʟʘʛʘʣʴʥʦʾ ʘʨʠʬʤʝʪʠʯʥʦʾ 

ʩʝʨʝʜʠʥʠ. 

ʆʪʞʝ, ʢʦʣʠ ʚʠʤʽʨʶʚʘʥʥʷ ʥʝʨʽʚʥʦʪʦʯʥʽ, ɓɆɏɫɏɒɔɈɫɖɓɫɞɋ ʟʥʘʯʝʥʥʷ 

ʚʠʤʽʨʷʥʦʾ ʚʝʣʠʯʠʥʠ ʦʙʯʠʩʣʶʶʪʴ ʷʢ ʩʝʨʝʜʥʻ ʚʘʛʦʚʝ, ʘ ʩʝʨʝʜʥʶ ʢʚʘʜʨʘʪʠʯʥʫ 

ʧʦʭʠʙʢʫ Õs ʦʜʥʦʛʦ ɈɎɒɫɖə ʚʠʟʥʘʯʘʶʪʴ ʟʘ ʬʦʨʤʫʣʦʶ 

ʜʝ ɜ̔ ï ʚʽʜʭʠʣʝʥʥʷ ʦʢʨʝʤʠʭ ʚʠʤʽʨʽʚ ʚʽʜ ʩʝʨʝʜʥʴʦʛʦ ʚʘʛʦʚʦʛʦ; P  ̔ï ʚʘʛʠ ʚʠʤʽʨʽʚ; 

n ï ʢʣ̔ʴʢʽʩʪʴ ʚʠʤʽʨʽʚ. 

1.5.3. ʉʝʨʝʜʥʷ ʢʚʘʜʨʘʪʠʯʥʘ ʧʦʭʠʙʢʘ ʬʫʥʢʮʽʾ. 

ʅʘ ʧʨʘʢʪʠʮʽ i ʧʽʜ ʯʘʩ ʪʝʦʨʝʪʠʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʧʦʪʨʽʙʥʦ ʦʮʽʥʠʪʠ ʪʦʯʥʽʩʪʴ 

ʬʫʥʢʮʽʾ, ʷʢʱʦ ʚʽʜʦʤʘ ʪʦʯʥʽʩʪʴ ʾʾ ʘʨʛʫʤʝʥʪʘ. ʉʝʨʝʜʥʷ ʢʚʘʜʨʘʪʠʯʥʘ ʧʦʭʠʙʢʘ mz 

ʬʫʥʢʮʽʾ ʚʠʛʣʷʜʫ z = f (x, y, t) ʦʙʯʠʩʣʶʻʪʴʩʷ ʟ ʚʠʨʘʟʫ 
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 ʜʝ                            ï ʯʘʩʪʢʦʚʽ ʧʦʭʽʜʥʽ ʬʫʥʢʮʽʾ ʟʘ ʟʥʘʯʝʥʥʷʤʠ ʘʨʛʫʤʝʥʪʦʚ; 

 

mx, my, mt ï ʚʽʜʧʦʚʽʜʥʦ ʩʝʨʝʜʥʽ ʢʚʘʜʨʘʪʠʯʥʽ ʧʦʭʠʙʢʠ ʘʨʛʫʤʝʥʪʘ. 

ʗʢʱʦ ʚʠʤʽʨʶʚʘʥʥʷ ʨʽʚʥʦʪʦʯʥʽ, ʪʦʙʪʦ ʘʨʛʫʤʝʥʪʠ ʤʘʶʪʴ ʦʜʥʘʢʦʚʽ 

ʩʝʨʝʜʥʴʦʢʚʘʜʨʘʪʠʯʥʽ ʧʦʭʠʙʢʠ, ʪʦ ʩʝʨʝʜʥʷ ʢʚʘʜʨʘʪʠʯʥʘ ʧʦʭʠʙʢʘ ʬʫʥʢʮʽʾ 

ʚʠʟʥʘʯʘʻʪʴʩʷ iʟ ʚʠʨʘʟʫ 

 

ʆʪʞʝ, ʩʠʩʪʝʤʘʪʠʯʥʘ ʧʦʭʠʙʢʘ ʟʨʦʩʪʘ ̒ ʧʨʦʧʦʨʮʽʡʥʦ ʜʦ ʢʽʣʴʢʦʩʪʽ 

ʘʨʛʫʤʝʥʪʽʚ, ʘ ʩʝʨʝʜʥʴʦʢʚʘʜʨʘʪʠʯʥʘ ʟʨʦʩʪʘʻ ʧʦʚʽʣʴʥʽʰʝ, ʧʨʦʧʦʨʮʽʡʥʦ ʜʦ  

.n  

 

  

 

 

ʇʠʪʘʥʥʷ ʜʣʷ ʩʘʤʦʢʦʥʪʨʦʣʶ 

 

1. ʏʠʤ ʟʘʡʤʘʻʪʴʩʷ ʛʝʦʜʝʟʽʷ? 

2. ʅʘ ʷʢʽ ʥʘʫʢʦʚʽ ʜʠʩʮʠʧʣʽʥʠ ʨʦʟʜʽʣʠʣʘʩʷ ʛʝʦʜʝʟʽʷ ʽ ʯʠʤ ʚʦʥʠ 
ʟʘʡʤʘʶʪʴʩʷ? 

3. ʗʢʝ ʟʘʚʜʘʥʥʷ ʩʪʘʚʠʪʴʩʷ ʧʨʠ ʚʠʢʦʥʘʥʥʽ ʛʝʦʜʝʟʠʯʥʠʭ ʨʦʙʦʪʘʭ? 

4. ʗʢ ʜʽʣʷʪʴʩʷ ʛʝʦʜʝʟʠʯʥʽ ʚʠʤʽʨʠ? 

5. ʑʦ ʻ ʢʽʥʮʝʚʠʤ ʨʝʟʫʣʴʪʘʪʦʤ ʛʝʦʜʝʟʠʯʥʠʭ ʨʦʙʽʪ? 

6. ʑʦ ʪʘʢʝ ʽʩʪʠʥʥʘ ʧʦʭʠʙʢʘ ʚʠʤʽʨʶʚʘʥʥʷ? 

7. ʗʢʽ ʚʠʜʠ ʧʦʭʠʙʦʢ ʚʠ ʟʥʘʻʪʝ? 

8. ʑʦ ʪʘʢʝ ʛʨʫʙʘ ʧʦʭʠʙʢʘ ʚʠʤʽʨʶʚʘʥʥʷ? 

9. ʑʦ ʪʘʢʝ ʩʠʩʪʝʤʘʪʠʯʥʘ ʧʦʭʠʙʢʘ ʚʠʤʽʨʶʚʘʥʥʷ? 

10. ʑʦ ʪʘʢʝ ʚʠʧʘʜʢʦʚʘ ʧʦʭʠʙʢʘ ʚʠʤʽʨʶʚʘʥʥʷ? 

11. ʑʦ ʪʘʢʝ ʩʝʨʝʜʥʷ ʧʦʭʠʙʢʘ? 

12. ʑʦ ʪʘʢʝ ʡʤʦʚʽʨʥʘ ʧʦʭʠʙʢʘ? 

13. ʑʦ ʪʘʢʝ ʩʝʨʝʜʥʷ ʢʚʘʜʨʘʪʠʯʥʘ ʧʦʭʠʙʢʘ? 

14. ʑʦ ʪʘʢʝ ʛʨʘʥʠʯʥʘ ʧʦʭʠʙʢʘ? 

15. ʑʦ ʨʦʟʫʤʽʶʪʴ ʧʽʜ ʘʙʩʦʣʶʪʥʦʶ ʧʦʭʠʙʢʦʶ? 

16. ʑʦ ʥʘʟʠʚʘʻʪʴʩʷ ʚʽʜʥʦʩʥʦʶ ʧʦʭʠʙʢʦʶ?  

 

, ,
f f f

x y t

å õµ µ µå õ å õ
æ öæ ö æ ö

µ µ µç ÷ ç ÷ç ÷

 

(1.22) .zm m n=
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2. ɺʀɿʅɸʏɽʅʅʗ ʇʆʃʆɾɽʅʅʗ ʊʆʏʆʂ ɿɽʄʅʆɰ ʇʆɺɽʈʍʅɯ 

ɺɯɼʅʆʉʅʆ ʌɯɻʋʈʀ ɿɽʄʃɯ 

2.1. ɿʘʛʘʣʴʥʽ ʚʽʜʦʤʦʩʪʽ ʧʨʦ ʬʦʨʤʫ ʽ ʨʦʟʤʽʨʠ ɿʝʤʣʽ 

ɺʽʜʦʤʦʩʪʷʤʠ ʧʨʦ ʬʦʨʤʫ  ̔ ʨʦʟʤʽʨʠ ɿʝʤʣʽ ʢʦʨʠʩʪʫʶʪʴʩʷ ʚ ʘʚʽʘʮʽʾ, ʚ 

ʨʘʜʽʦʟʚ'ʷʟʢʫ, ʚ ʤʦʨʝʧʣʘʚʩʪʚʽ, ʧʨʠ ʟʘʧʫʩʢʘʭ ʢʦʩʤʽʯʥʠʭ ʨʘʢʝʪ, ʧʨʠ ʧʦʰʫʢʘʭ 

ʢʦʨʠʩʥʠʭ ʢʦʧʘʣʠʥ, ʘ ʪʘʢʦʞ ʽ ʚ ʩʘʤʽʡ ʛʝʦʜʝʟʽʾ ʜʣʷ ʟʦʙʨʘʞʝʥʥʷ ʟʝʤʥʦʾ ʧʦʚʝʨʭʥʽ 

ʥʘ ʧʘʧʝʨʽ ʑʦʙ ʨʦʟʨʦʙʠʪʠ ʧʨʘʚʠʣʘ ʧʝʨʝʥʦʩʫ ʧʦʚʝʨʭʥʽ ɿʝʤʣʽ, ʪʨʝʙʘ ʟʥʘʪʠ 

ʬʦʨʤʫ ʧʦʚʝʨʭʥʽ, ʷʢʘ ʚʠʟʥʘʯʘʝʪʴʩʷ ʟʘʛʘʣʴʥʦʶ ʬʠʛʫʨʦʶ ɿʝʤʣʽ. 

ɼʘʚʥʦ ʚʽʜʦʤʦ, ʱʦ ʚʩʷ ʧʦʚʝʨʭʥʷ ɿʝʤʣʽ (ʧʣʦʱʘ S å 510 ʤʣʥ.ʢʚ.ʢʤ.) 

ʩʢʣʘʜʘʪ̒ʴʩʷ ʟ 71% ʚʦʜʥʝʚʦʾ ʧʦʚʝʨʭʥʽ ʽ 29% ï ʩʫʰʽ. ʋ ʟʚ'ʷʟʢʫ ʟ ʮʠʤ ʟʘ ʟʘʛʘʣʴʥʫ 

ʬʽʛʫʨʫ ɿʝʤʣʽ ʙʫʣʘ ʧʨʠʡʥʷʪʘ ʩʝʨʝʜʥʷ ʨʽʚʥʝʚʘ ʧʦʚʝʨʭʥʷ ʩʚʽʪʦʚʦʛʦ ʦʢʝʘʥʫ ʫ 

ʩʧʦʢʽʡʥʦʤʫ ʩʪʘʥʽ, ʫʷʚʥʦ ʧʨʦʜʦʚʞʝʥʘ ʧʽʜ ʩʫʰʦʶ. ʊʽʣʦ, ʦʙʤʝʞʝʥʝ ʪʘʢʦʶ 

ʧʦʚʝʨʭʥʝʶ, ʥʽʤʝʮʴʢʠʡ ʬʽʟʠʢ ʽ ʤʘʪʝʤʘʪʠʢ ɯ.ɹ.ʃʽʩʪʽʥʛ ʫ 1873 ʨ. ʥʘʟʚʘʚ 

ʛʝʦʾʜʦʤ (ʟʝʤʣʝʧʦʜʽʙʥʠʤ), ʷʢʠʡ ʽ ʧʨʠʡʥʷʣʠ ʟʘ ʟʘʛʘʣʴʥʫ ʬʽʛʫʨʫ ɿʝʤʣʽ  

[1, 9]. 

ʈʽʚʥʝʚʘ ʧʦʚʝʨʭʥʷ ʛʝʦʾʜʘ ʭʘʨʘʢʪʝʨʥʘ ʪʠʤ, ʱʦ ʚ ʢʦʞʥʽʡ ʩʚʦʾʡ ʪʦʯʮʽ  

ʚʦʥʘ ʫʪʚʦʨʶʻ ʧʨʷʤʠʡ ʢʫʪ ʧʨʠ ʧʝʨʝʪʠʥʘʥʥʽ ʾʾ ʧʨʷʤʦʚʽʩʥʦʶ ʣʽʥʽʻʶ (ʨʠʩ. 

2.1).  

 

 

 

 

 

 

 

 

ʈʠʩ. 2.1. ʌʽʟʠʯʥʘ ʪʘ ʨʽʚʥʝʚʘ ʧʦʚʝʨʭʥʽ ɿʝʤʣʽ 

ʅʘʧʨʷʤʢʠ ʧʨʷʤʦʚʽʩʥʠʭ ʣʽʥʽʡ ʟʘʣʝʞʘʪʴ ʚʽʜ ʩʠʣ ʪʷʞʽʥʥʷ, ʷʢʽ 

ʩʪʚʦʨʶʶʪʴ ʧʦʨʦʜʠ ʥʘʜʨ ɿʝʤʣʽ, ʘ ʧʦʨʦʜʠ ʤʘʶʪʴ ʨʽʟʥʽ ʱʽʣʴʥʦʩʪʽ ʽ ʟ 

ʨʽʟʥʦʶ ʩʠʣʦʶ ʜʽʶʪʴ ʥʘ ʚʠʩʦʢ, ʟʤʽʥʶʶʪʴ ʥʘʧʨʷʤʢʠ ʩʠʣ ʪʷʞʽʥʥʷ, ʷʢʽ 

ʚʽʜʭʠʣʷʶʪʴʩʷ ʚʽʜ ʪʝʦʨʝʪʠʯʥʠʭ. ʋ ʚʽʜʭʠʣʝʥʥʷʭ ʚʠʩʢʘ ʥʝ ʤʘʻ ʧʝʚʥʦʾ 

ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ, ʪʦʤʫ ʬʠʛʫʨʘ ʛʝʦʾʜʘ ʜʦ ʮʴʦʛʦ ʯʘʩʫ ʥʝ ʚʠʨʘʞʝʥʘ ʥʽ 

ʦʜʥʽʻʶ ʟ ʚʽʜʦʤʠʭ ʤʘʪʝʤʘʪʠʮʽ ʧʦʚʝʨʭʦʥʴ. ʊʦʤʫ ʬʠʛʫʨʫ ʛʝʦʾʜʘ ʟʘʤʽʥʶʶʪʴ 

ʙʣʠʟʴʢʦʶ ʜʦ ʥʝʾ ʬʽʛʫʨʦʶ ʩʬʝʨʦʾʜʘ, ʪʘʢ ʟʚʘʥʦʛʦ ʝʣʽʧʩʦʾʜʘ ʦʙʝʨʪʘʥʥʷ, 
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ʷʢʠʡ ʫʪʚʦʨʶʻʪʴʩʷ ʦʙʝʨʪʘʥʥʷʤ ʝʣʽʧʩʘ ʈQ1P1Q ( ʨʠʩ. 2.2) ʙ̔ ʣʷ ʡʦʛʦ ʤʘʣʦʾ 

ʦʩʽ ʈʈ1. 

 

ʈʠʩ. 2.2. ɽʣʽʧʩʦʾʜ ʦʙʝʨʪʘʥʥʷ 

ɽʣʽʧʩʦʾʜ ʦʙʝʨʪʘʥʥʷ ʮʽʣʢʦʤ ʚʠʟʥʘʯʘʻʪʴʩʷ ʪʨʴʦʤʘ ʧʘʨʘʤʝʪʨʘʤʠ: 

ʘ ï ʚʝʣʠʢʘ ʧʽʚʚʽʩʴ; 

b ï ʤʘʣʘ ʧʽʚʚʽʩʴ; 

Ŭ ï ʧʦʣʷʨʥʝ ʩʪʠʩʢʫʚʘʥʥʷ, 

ʃʽʥʽʾ ʧʝʨʝʨʽʟʫ ʧʦʚʝʨʭʥʽ ʩʬʝʨʦʾʜʘ ʧʣʦʱʠʥʘʤʠ, ʱʦ ʧʨʦʭʦʜʷʪʴ ʯʝʨʝʟ ʚʽʩʴ 

ʦʙʝʨʪʘʥʥʷ ʈʈ1, ʥʘʟʠʚʘʶʪʴʩʷ ʤʝʨʠʜʽʘʥʘʤʠ ʽ ʻ ʝʣʽʧʩʘʤʠ. ʃʽʥʽʾ ʧʝʨʝʨʽʟʫ 

ʧʦʚʝʨʭʥʽ ʩʬʝʨʦʾʜʘ ʧʣʦʱʠʥʘʤʠ, ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʠʤʠ ʜʦ ʦʩʽ ʦʙʝʨʪʘʥʥʷ, 

ʥʘʟʠʚʘʶʪʴʩʷ ʧʘʨʘʣʝʣʷʤʠ ʽ ʻ ʢʦʣʘʤʠ. ʇʘʨʘʣʝʣʴ, ʧʣʦʱʠʥʘ ʷʢʦʾ ʧʨʦʭʦʜʠʪʴ 

ʯʝʨʝʟ ʮʝʥʪʨ ʩʬʝʨʦʾʜʘ, ʥʘʟʠʚʘʻʪʴʩʷ ʝʢʚʘʪʦʨʦʤ. ɺʠʚʯʝʥʥʷ ʬʽʛʫʨʠ ɿʝʤʣʽ 

ʟʚʦʜʠʪʴʩʷ ʚ ʧʝʨʰʫ ʯʝʨʛʫ ʜʦ ʚʠʟʥʘʯʝʥʥʷ ʨʦʟʤʽʨʽʚ ʧʽʚʦʩʝʡ ʽ ʩʪʠʩʢʫʚʘʥʥʷ 

ʝʣʽʧʩʦʾʜʘ, ʷʢʥʘʡʢʨʘʱʝ ʚʽʜʧʦʚʽʜʥʦʛʦ ʜʦ ʛʝʦʾʜʘ ʽ ʧʨʘʚʠʣʴʥʦ ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʚ ʪʽʣʽ 

ɿʝʤʣʽ. ʊʘʢʠʡ ʝʣʽʧʩʦʾʜ ʥʘʟʠʚʘʻʪʴʩʷ ʨʝʬʝʨʝʥʮ ï ʝʣʽʧʩʦʾʜʦʤ. ɺʝʣʠʯʠʥʠ ʘ, b, Ŭ 

ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʟʥʘʯʝʥʽ ʟʘ ʜʦʧʦʤʦʛʦʶ ʛʨʘʜʫʩʥʠʭ ʚʠʤʽʨʽʚ, ʷʢʽ ʜʦʟʚʦʣʷʶʪʴ 

ʚʠʯʠʩʣʠʪʠ ʜʦʚʞʠʥʫ ʜʫʛʠ ʤʝʨʠʜʽʘʥʘ ʚ 1Á. ɿʥʘʶʯʠ ʚʝʣʠʯʠʥʠ ʪʘʢʠʭ ʜʫʛ ʚ ʨʽʟʥʠʭ 

ʤʽʩʮʷʭ ʤʝʨʠʜʽʘʥʘ, ʤʦʞʥʘ ʚʩʪʘʥʦʚʠʪʠ ʬʦʨʤʫ ʽ ʨʦʟʤʽʨʠ ɿʝʤʣʽ. 

ʆʙʯʠʩʣʝʥʥʷʤ ʨʦʟʤʽʨʽʚ ʝʣʽʧʩʦʾʜʘ ʟʘʡʤʘʣʠʩʷ ʚʯʝʥʽ ʚ ʙʘʛʘʪʴʦʭ ʢʨʘʾʥʘʭ 

ʩʚʽʪʫ, ʥʘʧʨʠʢʣʘʜ ɹʝʩʩʝʣʴ (ʅʽʤʝʯʯʠʥʘ), ʍʝʡʬʦʨʜ (ʉʐɸ), ʂʨʘʩʦʚʩʴʢʠʡ 

(ʉʈʉʈ) ʪʘ ʙʘʛʘʪʦ ʽʥʰʠʭ. 

3 1946 ʨ. ʜʣʷ ʥʘʰʦʽ ʪʝʨʠʪʦʨʽʾ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʧʘʨʘʤʝʪʨʠ ʦʙʯʠʩʣʝʥʽ 

ʫ 1940ʨ. ʧʽʜ ʢʝʨʽʚʥʠʮʪʚʦʤ ʧʨʦʬ. ʌ.ʅ.ʂʨʘʩʦʚʩʴʢʦʛʦ ʽ ʧʨʦʬ. ɸ.ɸ.ɯʟʦʪʦʚʘ. 

ʎ ̔ʚʝʣʠʯʠʥʠ ʪʘʢʽ: 

a ï 6 378 245 ʤ, 

b ï 6 356 863 ʤ, 

‌ ï 1:298,3 

.
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ʇ̔ʩʣʷ ʟʘʧʫʩʢʫ ʧʝʨʰʠʭ ʰʪʫʯʥʠʭ ʩʫʧʫʪʥʠʢʽʚ ɿʝʤʣʽ ɾʦʥʛʦʣʦʚʠʯ 

(ʉʈʉʈ) ʪʘ ʂʦʟʘʾ (ʉʐɸ) ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʜʦʩʣʽʜʞʝʥʴ ʦʜʝʨʞʘʣʠ ʪʘʢʽ 

ʟʥʘʯʝʥʠʷ ʚʝʣʠʯʠʥʠ ʩʪʠʩʢʫ: 

ɾʦʥʛʦʣʦʚʠʯ (1959ʨ.) ï 1:298,2 

ʂʦʟʘʾ (1960ʨ.) ï 1:298.3 

ʇʨʠ ʨʦʟʚ'ʷʟʫʚʘʥʽ ʙʘʛʘʪʴʦʭ ʽʥʞʝʥʝʨʥʦ-ʛʝʦʜʝʟʠʯʥʠʭ ʟʘʜʘʯ ʟʘʛʘʣʴʥʫ 

ʬʽʛʫʨʫ ʟʝʤʣʽ ʧʨʠʡʤʘʶʪʴ ʟʘ ʢʫʣʶ, ʟ ʨʘʜʽʫʩʦʤ R = 6 371 ʢʤ. 

2.2. ʄʝʪʦʜ ʧʨʦʝʢʮʽʾ ʚ ʛʝʦʜʝʟʽʾ 

ɼʣʷ ʚʠʨʽʰʝʥʥʷ ʙʘʛʘʪʴʦʭ ʧʨʘʢʪʠʯʥʠʭ ʟʘʚʜʘʥʴ ʤʦʞʥʘ ʧʨʠʧʫʩʪʠʪʠ, ʱʦ 

ʨʽʚʥʝʚʽ ʧʦʚʝʨʭʥʽ ʛʝʦʾʜʘ ʪʘ ʩʬʝʨʦʽʜʘ ʩʧʽʚʧʘʜʘʶʪʴ. ʋʩʽ ʧʨʝʜʤʝʪʘ, ʱʦ ʟʥʘ- 

ʭʦʜʷʪʴʩʷ ʥʘ ʧʦʚʝʨʭʥʽ ɿʝʤʣʽ ï ʙʫʜʽʚʣʽ ʥʘʩʝʣʝʥʠʭ ʧʫʥʢʪʽʚ, ʜʦʨʦʛʠ, ʣʽʥʽʾ 

ʟʚ'ʷʟʢʫ, ʢʘʥʘʣʠ ʪʦʱʦ ï ʚ ʩʫʢʫʧʥʦʩʪʽ ʥʘʟʠʚʘʶʪʴ ʩʠʪʫʘʮʽʻʶ. ʇʦʚʝʨʭʥʷ 

ɿʝʤʣʽ ʫʩʢʣʘʜʥʝʥʘ ʥʝʨʽʚʥʦʩʪʷʤʠ, ï ʛʦʨʙʘʤʠ, ʷʨʘʤʠ, ʪʦʱʦ, ʷʢʽ ʚ ʩʫʢʫʧ- 

ʥʦʩʪʽ ʥʘʟʠʚʘʶʪʴ ʨʝʣʴʻʬʦʤ [1, 9]. 

ʗʢʱʦ ʧʣʦʱʘ ʜʽʣʷʥʢʠ ʟʥʘʯʥʘ, ʠ ʧʨʦʝʢʪʫʶʪʴ ʥʘ ʨʽʚʥʝʚʫ ʧʦʚʝʨʭʥʶ,  

 

ʈʠʩ. 2.3. ʇʨʦʝʢʪʫʚʘʥʥʷ ʚ ʛʝʦʜʝʟʽʾ 

 

ʷʢʘ ʚ ʢʦʞʥʽʡ ʩʚʦʾʡ ʪʦʯʮʽ ʛʦʨʠʟʦʥʪʘʣʴʥʘ, ʪʦʙʪʦ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʘ ʥʘʧ- 

ʨʷʤʢʘʤ ʧʨʷʤʦʚʽʩʥʠʭ ʣʽʥʽʡ ʚ ʮʠʭ ʪʦʯʢʘʭ (ʨʠʩ. 2.3). ʊʦʯʢʠ ɸ, ɺ, ʉ, E 

ʟʝʤʥʦʾ ʧʦʚʝʨʭʥʽ ʧʨʦʝʢʪʫʻʪʴʩʷ ʧʨʷʤʦʚʽʩʥʠʤʠ ʣʽʥʽʷʤʠ ʥʘ ʛʦʨʠʟʦʥʪʘʣʴʥʫ  

ʨʽʚʥʝʚʫ ʧʦʚʝʨʭʥʶ , ʘ ʩʘʤʫ ʧʨʦʝʢʮʽʶ ʥʘʟʠʚʘʶʪʴ ʛʦʨʠʟʦʥʪʘʣʴʥʦʶ. 

ʊʦʯʢʠ ʘ, b, ʩ, e ʧʝʨʝʪʠʥʘʥʥʷ ʧʨʷʤʦʚʩʥʠʭ ʣʽʥʽʡ ʟ piʚʥeʚoʶ ʧʦʚʝʨʭ- 

ʥʝʶ ʥʘʟʠʚʘʶʪʴ ʛʦʨʠʟʦʥʪʘʣʴʥʠʤʠ ʧʨʦʝʢʮʽʷʤʠ ʪʦʯʦʢ ɸ, ɺ, ʉ, E ʟʝʤʥʦʾ 

ʧʦʚʝʨʭʥʽ. 
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ɺʽʜʩʪʘʥʽ ɸʘ, ɺb, ʉʩ, Ee ʟʘ ʧʨʷʤʦʚʽʩʥʠʤʠ ʣʽʥʽʷʤʠ ʥʘʟʠʚʘʶʪʴ ʚʠʩʦʪʘ- 

ʤʠ ʪʦʯʦʢ ɸ, ɺ, ʉ, E ʥʘʜ ʨʽʚʥʝʚʦʶ ʧʦʚʝʨʭʥʝʶ. ʊʘʢʠʤ ʯʠʥʦʤ ʧʦʣʦʞʝʥʠʷ 

ʪʦʯʦʢ ʚʽʜʥʦʩʥʦ ʨʽʚʥʝʚʦ ʾʧʦʚʝʨʭʥʽ ʧʦʚʥʽʩʪʶ ʚʠʟʥʘʯʘʻʪʴʩʷ ʧʦʣʦʞʝʥʥʷʤʠ 

ʾʭ ʛʦʨʠʟʦʥʪʘʣʴʥʠʭ ʧʨʦʝʢʮʽʡ ʪʘ ʚʠʩʦʪʘʤʠ ʪʦʯʦʢ ʟʝʤʥʦ ʾʧʦʚʝʨʭʥʽ ʥʘʜ 

ʨʽʚʥʝʚʦʶ ʧʦʚʝʨʭʥʝʶ. 

ʇʨʠ ʚʠʟʥʘʯʝʥʥʽ ʧʦʣʦʞʝʥʥʷ ʪʦʯʦʢ ʟʝʤʥʦʾ ʧʦʚʝʨʭʥʽ ʥʘ ʥʝʟʥʘʯʥʠʭ 

ʜʽʣʷʥʢʘʭ (ʧʣʦʱʝʶ ʜʦ 200 ʢʤ2), ʨʽʚʥʝʚʫ ʧʦʚʝʨʭʥʶ ʟʘʤʽʥʶʶʪʴ 

ʛʦʨʠʟʦʥʪʘʣʴʥʦʶ ʧʣʦʱʠʥʦʶ, ʪʦʙʪʦ ʟʘʩʪʦʩʦʚʫʶʪʴ ʚʽʜʦʤʫ ʦʨʪʦʛʦʥʘʣʴʥʫ 

ʧʨʦʝʢʮʽʶ, ʚ ʷʢʽʡ ʧʨʦʝʢʪʫʶʯʠʤʠ ʣʽʥʽʷʤʠ ʻ ʧʝʨʧʝʥʜʠʢʫʣʷʨʠ ɸʘ', ɺb', ʉʩ', 

Ee' ʟ ʪʦʯʦʢ ɸ, ɺ, ʉ, E ʟʝʤʥʦʾ ʧʦʚʝʨʭʥʽ ʥʘ ʛʦʨʠʟʦʥʪʘʣʴʥʫʧʣʦʱʠʥʫP. 

ɻʦʨʠʟʦʥʪʘʣʴʥʽ ʧʨʦʝʢʮʽʾ ʘb, bʩ, ʩe, ea ʣʽʥʽʡ ɸɺ, ɺʉ, ʉE, EA ʤʽʩʮʝʚʦʩʪ ̔

ʟʦʙʨʘʞʘʶʪʴ ʥʘ ʧʘʧʝʨʽ ʟʤʝʥʰʝʥʠʤʠ, ʪʦʙʪʦ ʚ ʤʘʩʰʪʘʙʽ. 

ʇʨʦʝʢʮʽʷ ʥʘ ʧʣʦʱʠʥʽ ʥʝ ʙʫʜʝ ʧʦʜʽʙʥʦʶ ʜʦ ʩʬʝʨʠʯʥʦʾ ʧʦʚʝʨʭʥʽ. 

ɼʫʛʠ a'b', b'c',.ʥʝ ʜʦʨʽʚʥʶʶʪʴ ʧʨʷʤʠʤ ʚʽʜʨʽʟʢʘʤ ab, bc,.ʉʬʝʨʠʯʥʽ ʢʫʪʠ Ŭ', 

ɓ', ʥʝ ʜʦʨʽʚʥʶʶʪʴ ʧʣʦʩʢʠʤ ʢʫʪʘʤ Ŭ, ɓ. 

ʆʪʞʝ, ʱʦʙ ʦʪʨʠʤʘʪʠ ʛʦʨʠʟʦʥʪʘʣʴʥʫ ʧʨʦʝʢʮʽʶ ʜʽʣʷʥʢʠ ʤʽʩʮʝʚʦʩʪʽ, 

ʥʝʦʙʭʽʜʥʦ ʚʠʤʽʨʷʪʠ ʛʦʨʠʟʦʥʪʘʣʴʥʽ ʢʫʪʠ Ŭ, ɓ, ɔ,é ʥʘʭʠʣʝʥʽ ʣʽʥʽʾ Di ʪʘ 

ʾʭʥʽ ʢʫʪʠ ʥʘʭʠʣʫ ɜ̔ . ʎʠʭ ʜʘʥʠʭ ʜʦʩʪʘʪʥʴʦ, ʱʦʙ ʧʦʙʫʜʫʚʘʪʠ ʥʘ ʧʘʧʝʨʽ 

ʛʦʨʠʟʦʥʪʘʣʴʥʫ ʧʨʦʝʢʮʽʶ ʜʽʣʷʥʢʠ ʤʽʩʮʝʚʦʩʪʽ. 

2.3. ɺʧʣʠʚ ʢʨʠʚʠʟʥʠ ʟʝʤʣʽ ʥʘ ʛʦʨʠʟʦʥʪʘʣʴʥʽ ʚʽʜʩʪʘʥʽ 

ʗʢ ʚʞʝ ʚʽʜʟʥʘʯʘʣʦʩʷ ʨʘʥʽʰʝ, ʚ ʧʝʨʰʦʤʫ ʥʘʙʣʠʞʝʥʥʽ ʨʽʚʥʝʚʘ ʧʦʚʝʨʭʥʷ 

ɿʝʤʣʽ ʤʦʞʝ ʙʫʪʠ ʟʘʤʽʥʝʥʘ ʩʬʝʨʦʶ ʧʝʚʥʦʛʦ ʨʘʜʽʫʩʫ. ʇʦʨʽʚʥʷʥʦ ʥʝʚʝʣʠʢʘ 

ʜʽʣʷʥʢʘ ʨʽʚʥʝʚʦʾ ʧʦʚʝʨʭʥʽ ɿʝʤʣʽ ʟ ʜʦʩʪʘʪʥʴʦʶ ʜʣʷ ʧʨʘʢʪʠʯʥʠʭ ʮʽʣʝʡ ʪʦʯʥʽʩʪʶ 

ʤʦʞʥʘ ʚʚʘʞʘʪʠ ʧʣʦʱʠʥʦʶ. ʈʦʟʛʣʷʥʝʤʦ, ʧʨʠ ʷʢʠʭ ʨʦʟʤʽʨʘʭ ʜʽʣʷʥʦʢ ʟʝʤʥʦʾ 

ʧʦʚʝʨʭʥʽ ʤʦʞʥʘ ʥʝ ʟʚʘʞʘʪʠ ʥʘ ʢʨʠʚʠʟʥʫ ɿʝʤʣʽ [9, 10].  

ʅʝʭʘʡ ɸɺ (ʨʠʩ. 2.4) ï ʯʘʩʪʠʥʘ ʨʽʚʥʝʚʦʾ ʧʦʚʝʨʭʥʽ ɿʝʤʣʽ, ʱʦ ʧʨʠʡʤʘʻʪʴʩʷ 

ʟʘ ʩʬʝʨʫ ʟ ʮʝʥʪʨʦʤ 0 ʽ ʨʘʜʽʫʩʦʤ R. ɼʫʟʽ ɸɺ = S ʚʽʜʧʦʚʽʜʘʻ ʮʝʥʪʨʘʣʴʥʠʡ ʢʫʪ Ů. 

ɿʘʤʽʥʠʤʦ ʜʽʣʷʥʢʫ ʩʬʝʨʠʯʥʦʾ ʧʦʚʝʨʭʥʽ ɿʝʤʣʽ ʧʣʦʱʠʥʦʶ, ʱʦ ʩʪʦʩʫʻʪʴʩʷ 

ʩʬʝʨʠ ʚ ʪʦʯʮʽ ɸ. ɼʣʷ ʦʙʣʽʢʫ ʩʧʦʪʚʦʨʝʥʥʷ ʚʽʜʩʪʘʥʽ ʤʽʞ ʜʚʦʤʘ ʪʦʯʢʘʤʠ ʧʨʠ 

ʟʘʤʽʥʽ ʩʬʝʨʠʯʥʦʾ ʧʦʚʝʨʭʥʽ ʧʣʦʱʠʥʦʶ ʚʠʟʥʘʯʠʤʦ ʨʽʟʥʠʮʶ ʤʽʞ ʜʦʚʞʠʥʦʶ 

ʜʦʪʠʯʥʦʾ AB' = d ʽ ʜʫʛʠ  AB = S, ʪ. ʝ. ȹS = d ï S. ʗʢ ʚʠʧʣʠʚʘʻ ʟ ʨʠʩ. 2.4, S = RŮ, 

ʜʝ Ů ʚʠʨʘʞʝʥʠʡ ʚ ʤʽʨʽ ʨʘʜʽʘʥʫ, d = RtgŮ. ʊʦʜʽ ȹS = RtgŮ ï RŮ = R (tgŮ ï Ů). 

ʈʦʟʢʣʘʚʰʠ tgŮ ʚ ʨʷʜ ʽ ʦʙʤʝʞʫʶʯʠʩʴ ʧʨʠ ʮʴʦʤʫ ʜʚʦʤʘ ʯʣʝʥʘʤʠ ʨʦʟʢʣʘʜʘʥʥʷ, 

ʦʪʨʠʤʘʻʤʦ  

   

ʊʦʜʽ  
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ʈʠʩ. 2.4. ɿʘʣʝʞʥʽʩʪʴ ʚʽʜ 

ʢʨʠʚʠʟʥʠ ɿʝʤʣʽ ʚʽʜʩʪʘʥʝʡ ʽ 

ʚʠʩʦʪ ʪʦʯʦʢ 

 

' ,
2

ɺɸɺ
e
=

ɺʚʘʞʘʶʯʠ  ʤʘʻʤʦ 

 

 

ʇʦ ʬʦʨʤʫʣʽ (2.2) ʤʦʞʥʘ ʨʦʟʨʘʭʫʚʘʪʠ ʚʝʣʠʯʠʥʠ ʣʽʥʽʡʥʠʭ ʩʧʦʪʚʦʨʝʥʴ ʧʨʠ 

ʟʘʤʽʥʽ ʩʬʝʨʠʯʥʦʾ ʧʦʚʝʨʭʥʽ ʧʣʦʱʠʥʦʶ ʜʣʷ ʨʽʟʥʠʭ ʟʥʘʯʝʥʴ S, ʧʨʠʡʥʷʚʰʠ  

R = 6 371 ʢʤ. ʈʝʟʫʣʴʪʘʪʠ ʨʦʟʨʘʭʫʥʢʽʚ ʧʨʠʚʝʜʝʥʽ ʥʠʞʯʝ. 

S, ʢʤ 10 15 20 25 50 

ȹS, ʤ 0,008 0,028 0,066 0,13 1,02 

ȹS/S 1 : 1 200 000 1 : 540 000 1 : 304 000 1 : 195 000 1 : 49 000 

 

  

ɿʘʤʽʥʘ ʜʽʣʷʥʢʠ ʟʝʤʥʦʾ ʧʦʚʝʨʭʥʽ ʨʘʜʽʫʩʦʤ 

ʚ 10ʢʤ ʧʣʦʱʠʥʦʶ ʩʧʨʠʯʠʥʷʻ ʟʘ ʩʦʙʦʶ 

ʥʝʟʥʘʯʥʽ (ʤʝʥʰʝ 1:1 000 000) ʩʧʦʪʚʦʨʝʥʥʷ 

ʚʽʜʩʪʘʥʝʡ, ʷʢʽ ʜʦʧʫʩʪʠʤʽ ʧʨʠ ʥʘʡʪʦʯʥʽʰʠʭ 

ʣʽʥʽʡʥʠʭ ʚʠʤʽʨʘʭ. ʊʦʤʫ ʜʽʣʷʥʢʘ ʟʝʤʥʦʾ 

ʧʦʚʝʨʭʥʽ ʨʘʜʽʫʩʦʤ ʚ 10 ʢʤ ʤʦʞʥʘ ʧʨʠʡʤʘʪʠ ʟʘ 

ʧʣʦʱʠʥʫ ʚ ʫʩʽʭ ʚʠʧʘʜʢʘʭ ʛʝʦʜʝʟʠʯʥʦʾ ʽ 

ʤʘʨʢʰʝʡʜʝʨʩʴʢʦʾ ʧʨʘʢʪʠʢʠ.  

ʇʨʠ ʨʽʰʝʥʥʽ ʽʥʞʝʥʝʨʥʠʭ ʟʘʚʜʘʥʴ ʟʘ 

ʧʣʦʱʠʥʫ ʤʦʞʥʘ ʧʨʠʡʤʘʪʠ ʜʽʣʷʥʢʫ ʨʽʚʥʝʚʦʾ 

ʧʦʚʝʨʭʥʽ ʨʘʜʽʫʩʦʤ ʜʦ 25 ʢʤ, ʦʩʢʽʣʴʢʠ ʧʨʠ 

ʮʴʦʤʫ ʩʧʦʪʚʦʨʝʥʥʷ ʜʦʚʞʠʥ ʣʽʥʽʡ ʙʫʜʫʪʴ ʜʦʩʠʪʴ 

ʤʘʣʽ (ʙʣʠʟʴʢʦ 1 : 200 000). 

 

2.4. ɺʧʣʠʚ ʢʨʠʚʠʟʥʠ ʟʝʤʣʽ ʥʘ ʚʠʩʦʪʠ ʪʦʯʦʢ ʧʨʠ ʧʝʨʝʭʦʜʽ ʟ ʩʬʝʨʠ ʥʘ 

ʧʣʦʱʠʥʫ 

ʇʨʠ ʟʘʤʽʥʽ ʜʽʣʷʥʢʠ ɸɺ (ʜʠʚ. ʨʠʩ. 2.4) ʨʽʚʥʝʚʦʶ ʧʦʚʝʨʭʥʝʶ ɿʝʤʣʽ 

ʜʦʪʠʯʥʦʡ ɸɺ' ʪʦʯʢʘ ɺ ʧʝʨʝʤʽʱʘʻʪʴʩʷ ʚ ʧʦʣʦʞʝʥʥʷ ɺ' ʫ ʟʚ'ʷʟʢʫ ʟ ʯʠʤ ʾʾ ʚʠʩʦʪʘ 

ʟʤʽʥʶʻʪʴʩʷ ʥʘ ʚʝʣʠʯʠʥʫ ʨ. ɺʝʣʠʯʠʥʘ ʨ ʚʠʨʘʞʘʻ ʚʧʣʠʚ ʢʨʠʚʠʟʥʠ ɿʝʤʣʽ ʥʘ 

ʚʠʩʦʪʠ ʪʦʯʦʢ ʽ ʥʘʟʠʚʘʻʪʴʩʷ ʧʦʧʨʘʚʢʦʶ ʟʘ ʢʨʠʚʠʟʥʫ ʟʝʤʣʽ [8]. 

ʗʢ ʚʠʧʣʠʚʘʻ ʟ ʨʠʩ.2.4, ʢʫʪ ʷʢ ʢʫʪ, ʩʢʣʘʜʝʥʠʡ ʜʦʪʠʯʥʦʶ ʽ  

 

ʭʦʨ ʜʦʶ. ʇʦ ʢʨʠʭʪʽ ʮʴʦʛʦ ʢʫʪʘ ʚʽʜʨʽʟʦʢ ʨ ʤʦʞʥʘ ʨʦʟʛʣʷʜʘʪʠ ʷʢ ʜʫʛʫ ʨʘʜʽʫʩʫ S, 

ʪ.ʝ. 
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ʅʘʜʘʶʯʠ S ʫ ʬʦʨʤʫʣʽ (2.3) ʨʽʟʥʽ ʯʠʩʝʣʴʥʽ ʟʥʘʯʝʥʥʷ, ʧʨʠ R = 6 371ʢʤ 

ʚʠʟʥʘʯʠʤʦ ʚʽʜʧʦʚʽʜʥʽ ʚʝʣʠʯʠʥʠ ʧʦʧʨʘʚʦʢ ʨ :  

S, ʢʤ 0,1 0,3 0,5 1,0 2,0 

ʨ, ʤ 0,001 0,01 0,02 0,08 0,31 

ɿʚʽʜʩʠ ʚʠʪʽʢʘʻ, ʱʦ ʚʧʣʠʚ ʢʨʠʚʠʟʥʠ ɿʝʤʣʽ ʥʘ ʚʠʩʦʪʠ ʪʦʯʦʢ ʧʦʤʽʪʥʦ 

ʧʦʟʥʘʯʘʻʪʴʩʷ ʚʞʝ ʧʨʠ ʚʽʜʩʪʘʥʽ ʤʽʞ ʥʠʤʠ 0,3 ʢʤ. ʆʪʞʝ, ʧʨʠ ʚʠʤʽʨʽ ʚʠʩʦʪ ʥʝ 

ʤʦʞʥʘ ʥʝʭʪʫʚʘʪʠ ʢʨʠʚʠʟʥʦʶ ʟʝʤʣʽ ʥʘʚʽʪʴ ʧʨʠ ʥʝʚʝʣʠʢʠʡ ʛʦʨʠʟʦʥʪʘʣʴʥʠʡ 

ʚʽʜʩʪʘʥʴ ʤʽʞ ʪʦʯʢʤʠ. 

2.5. ʉʠʩʪʝʤʠ ʢʦʦʨʜʠʥʘʪ ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʫ ʛʝʦʜʝʟʽʾ 

ʂʦʦʨʜʠʥʘʪʘʤʠ ʥʘʟʠʚʘʶʪʴ ʚʝʣʠʯʠʥʠ, ʷʢ ̔ ʚʠʟʥʘʯʘʶʪʴ ʧʦʣʦʞʝʥʠʷ 

ʪʦʯʢʠ ʥʘ ʧʣʦʱʠʥʽ ʘʙʦ ʫ ʧʨʦʩʪʦʨʽ ʚ ʪʽʡ ʯʠ ʽʥʰʽʡ ʩʠʩʪʝʤʽ ʢʦʦʨʜʠʥʘʪ. ʋ 

ʛʝʦʜʝʟʽʾ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʪʘʢʽ ʩʠʩʪʝʤʠ ʢʦʦʨʜʠʥʘʪ [1]: 

1) ʛʝʦʛʨʘʬʽʯʥʘ ï ʧʦʣʦʞʝʥʥʷ ʪʦʯʢʠ ʚ ʮʽʡ ʩʠʩʪʝʤʽ ʢʦʦʨʜʠʥʘʪ 

ʚʠʟʥʘʯʘʻʪʴʩʷ ʛʝʦʛʨʘʬʽʯʥʦʶ ʰʠʨʦʪʦʶ ű ʽ ʛʝʦʛʨʘʬʽʯʥʦʶ ʜʦʚʞʠʥʦʶ ɚ, ʘ 

ɿʝʤʣʷ ʧʨʠ ʮʴʦʤʫ ʤʘʻ ʚʠʛʣʷʜ ʢʫʣ ̔(ʨʠʩ. 2.5). 

ɻʝʦʛʨʘʬʽ̔ ʯʥʦʶ ʰʠʨʦʪʦʶ űʪ ʪʦʯʢʠ ʄ ʟʝʤʥʦʾ ʧʦʚʝʨʭʥʽ ʥʘʟʠʚʘʶʪʴ ʢʫʪ 

ʫʪʚʦʨʝʥʠʡ ʥʘʧʨʷʤʦʤ ʧʨʷʤʦʚʽʩʥʦʾ' ʣʽʥʽʾ, ʧʨʦʚʝʜʝʥʦʾ ʟ ʮʽʻʾ ʪʦʯʢʠ  ̔ 

 ʈʠʩ. 2.5. ɻʝʦʛʨʘʬʽʯʥʘ ʩʠʩʪʝʤʘ ʢʦʦʨʜʠʥʘʪ 

ʧʣʦʱʠʥʦʶ ʝʢʚʘʪʦʨʘ. ʐʠʨʦʪʘ ʚʽʜ ʝʢʚʘʪʦʨʘ ʜʦ ʧʽʚʥʽʯʥʦʛʦ ʧʦʣʶʩʘ 

ʥʘʟʠʚʘʶʪʴ ʧʚ̔ʥʽʯʥʠʤʠ, ʘ ʝʢʚʘʪʦʨʘ ʜʦ ʧʽʚʜʝʥʥʦʛʦ ʧʦʣʶʩʘ ʧʽʚʜʝʥʥʠʤʠ. 

ʚʽʜ ɺʦʥʠ ʤʦʞʫʪʴ ʙʫʪʠ ʚ ʤʝʞʘʭ ʚʽʜ 0Á ʜʦ 90Á. 

ɻʝʦʛʨʘʬʽʯʥʦʶ ʜʦʚʛʦʪʦʶ ɚm ʮʽʻʾ ʞ ʪʦʯʢʠ ʥʘʟʠʚʘʶʪʴ ʜʚʦʛʨʘʥʥʠʡ ʢʫʪ 

ʫʪʚʦʨʝʥʠʡ ʧʣʦʱʠʥʦʶ ʧʦʯʘʪʢʦʚʦʛʦ ʤʝʨʠʜʽʘʥʘ (ʘʙʦ ʪʘʢ ʟʚʘʥʦʛʦ ʥʫʣʴʦʚʦ-

ʛʦ ʤʝʨʠʜʽʘʥʘ, ʷʢʠʡ ʧʨʦʭʦʜʠʪʴ ʯʝʨʝʟ ɻʨʽʥʚʽʯʩʴʢʫ ʦʙʩʝʨʚʘʪʦʨʽʶ ʧʦʙʣʠʟʫ 

(2.3) 



31 

 

 

ʃʦʥʜʦʥʘ) ʽ ʧʣʦʱʠʥʦʶ ʧʨʷʤʦʚʽʩʥʾ ʣʽʥʽʾ, ʧʨʦʚʝʜʝʥʦʾ ʟ ʪʽʻʾ ʞ ʪʦʯʢʠ ʄ ʟʝʤ-

ʥʦʾ ʧʦʚʝʨʭʥʽ. 

ʅʘ ʩʭʽʜ ʚʽʜ ʧʦʯʘʪʢʦʚʦʛʦ ʤʝʨʠʜʽʘʥʘ ʜʦ 180Á ï ʟʘʭʽʜʥʠʤʠ. 

ɻʝʦʛʨʘʬʽʯʥʽ ʢʦʦʨʜʠʥʘʪʠ ʦʜʝʨʞʫʶʪʴ ʽʟ ʘʩʪʨʦʥʦʤʽʯʥʠʭ ʚʠʤʽʨʽʚ ʽ ʪʦʤʫ 

ʛʝʦʛʨʘʬʽʯʥʫ ʩʠʩʪʝʤʫ ʢʦʦʨʜʠʥʘʪ ʥʘʟʠʚʘʶʪʴ ʽʥʢʦʣʠ ʘʩʪʨʦʥʦʤʽʯʥʦʶ. 

2) ʛʝʦʜʝʟʠʯʥʘ ï ʧʦʣʦʞʝʥʥ̫  ʪʦʯʢʠ ʚ ʮʽʡ ʩʠʩʪʝʤʽ ʢʦʦʨʜʠʥʘʪ 

ʚʠʟʥʘʯʘʻʪʴʩʷ ʛʝʦʜʝʟʠʯʥʦʶ ʰʠʨʦʪʦʶ ɺ i  ʛʝʦʜʝʟʠʯʥʦʶ ʜʦʚʛʦʪʦʶ L, ʘ 

ɿʝʤʣʷ ʧʨʠ ʮʴʦʤʫ ʧʨʠʡʤʘʻʪʴʩʷ ʫ ʚʠʛʣʷʜʽ ʝʣʽʧʩʦʾʜʘ ʦʙʝʨʪʘʥʥʷ (ʨʠʩ 2.6). 

 

ʈʠʩ. 2.6. ɻʝʦʜʝʟʠʯʥʘ ʩʠʩʪʝʤʘ ʢʦʦʨʜʠʥʘʪ 

ɻʝʦʜʝʟʠʯʥʦʶ ʰʠʨʦʪʦʶ ɺʤ ʪʦʯʢʠ ʄ ʟʝʤʥʦʾ ʧʦʚʝʨʭʥʽ ʥʘʟʠʚʘʶʪʴ ʢʫʪ 

ʫʪʚʦʨʝʥʠʡ ʧʣʦʱʠʥʦʶ ʝʢʚʘʪʦʨʘ ʽ ʥʦʨʤʘʣʣʶ* ʧʨʦʚʝʜʝʥʦʾ ʟ ʮʽʻʾ ʪʦʯʢʠ. ʗʢ ʽ 

ʛʝʦʛʨʘʬʽʯʥʘ, ʛʝʦʜʝʟʠʯʥʘ ʰʠʨʦʪʘ ʤʦʞʝ ʙʫʪʠ ʧʽʚʥʽʯʥʦʶ ʘʙʦ ʧʽʚʜʝʥʥʦʶ. 

ɻʝʦʜʝʟʠʯʥʦʶ ʜʦʚʛʦʪʦʶ Lʤ ʪʽʻʾ ʞ ʪʦʯʢʠ ʄ ʥʘʟʠʚʘʶʪʴ ʜʚʦʛʨʘʥʥʠʡ ʢʫʪ 

ʫʪʚʦʨʝʥʠʡ ʧʣʦʱʠʥʦʶ ʪʦʛʦ ʞ ʧʦʯʘʪʢʦʚʦʛʦ ʤʝʨʠʜʘʥʘ ʽ ʧʣʦʱʠʥʦʶ ʥʦʨʤʘʣʠ 

ʧʨʦʚʝʜʝʥʦʾ ʟ ʪʦʯʢʠ ʄ ʟʝʤʥʦʾ ʧʦʚʝʨʭʥʽ. ɻʝʦʜʝʟʠʯʥʘ ʜʦʚʛʦʪʘ ʪʘʢʦʞ ʤʦʞʝ ʙʫʪʠ 

ʩʭʽʜʥʦʶ ʘʙʦ ʟʘʭʽʜʥʦʶ. ɻʝʦʜʝʟʠʯʥʽ ʢʦʦʨʜʠʥʘʪʠ ʦʜʝʨʞʫʶʪʴ ʟ ʛʝʦʜʝʟʠʯʥʠʭ 

ʚʠʤʽʨʽʚ. 

 

 

  

*ʅʦʨʤʘʣʴ - ʣʽʥʽʷ, ʷʢʘ ʫʪʚʦʨʶʻ ʧʨʷʤʠʡ ʢʫʪ ʧʨʠ ʧʝʨʝʪʠʥʘʥʥʽ ʝʣʽʧʩʦʾʜʘ ʦʙʝʨʪʘʥʥʷ  
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3) ʧʣʦʩʢʠʭ ʧʦʣʷʨʥʠʭ ʢʦʦʨʜʠʥʘʪ ï ʚ ʮʽʡ ʩʠʩʪʝʤʽ (ʨʠʩ. 2.7) ʧʦʣʦʞʝʥʥʷ 

ʪʦʯʦʢ ʉ, ɽ, ʄ ï ʥʘ ʧʣʦʱʠʥʽ ʚʠʟʥʘʯʘʻʪʩʷ ʚʽʜʥʦʩʥʦ ʧʦʣʶʩʘ ʽ ʥʘʧʨʷʤʫ ʧʦʣʷʨʠ ï 

ʣʽʥʽʾ, ʷʢʘ ʩʧʦʣʫʯʘʻ ʜʚʽ ʪʦʯʢʠ ʟ ʚʠʟʥʘʯʝʥʠʤʠ ʢʦʦʨʜʠʥʘʪʘʤʠ. 

ʈʠʩ. 2.7. ʉʠʩʪʝʤʘ ʧʣʦʩʢʠʭ ʧʦʣʷʨʥʠʭ ʢʦʦʨʜʠʥʘʪ 

ʇʦʣʦʞʝʥʠʷ ʪʦʯʦʢ ɸ ʽ ɺ ï ʚʠʟʥʘʯʝʥʽ ʽ ʦʜʥʘ ʟ ʥʠʭ, ʥʘʧʨʠʢʣʘʜ, ʪʦʯʢʘ 

ɸ, ʧʨʠʡʤʘʻʪʴʩʷ ʟʘ ʧʦʣʶʩ, ʘ ʣʽʥʽʶ ɸɺ ï ʥʘʟʠʚʘʶʪʴ ʧʦʣʷʨʦʶ. ʇʦʣʦʞʝʥʠʷ 

ʪʦʯʦʢ ʉ, ɽ, ʄ ʚʠʟʥʘʯʘʻʪʴʩʷ ʢʫʪʘʤʠ ɓʩ, ɓɽ, ɓʤ ʤʽʞ ʧʦʣʷʨʦʶ ɸɺ ʽ 

ʥʘʧʨʷʤʢʘʤʠ ʥʘ ʪʦʯʢʠ ʉ, ɽ, ʄ, ʽ ʚʽʜʩʪʘʥʽ ɼɸʉ, ɼɸɽ, ɼɸʄ ʚʽʜ ʧʦʣʶʩʘ ɸ ʜʦ 

ʮʠʭ ʪʦʯʦʢ. 

4) ʧʨʦʩʪʦʨʦʚʠʭ ʧʦʣʷʨʥʠʭ ʢʦʦʨʜʠʥʘʪ ï ʧʦʣʦʞʝʥʥ̫  ʪʦʯʢʠ ʉ, ʷʢʘ ʥʝ 

ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʦʜʥʡ̔ ʧʣʦʱʠʥʽ ʟ ʧʦʣʷʨʦʶ (ʨʠʩ. 2.8) ʚʠʟʥʘʯʘʻʪʴʩʷ ʪʨʴʦʤʘ 

ʧʨʦʩʪʦʨʦʚʠʤʠ ʧʦʣʷʨʥʠʤʠ ʢʦʦʨʜʠʥʘʪʘʤʠ: ʛʦʨʠʟʦʥʪʘʣʴʥʠʤ ʢʫʪʦʤ ɓʩ,  

ʧʦʭʠʣʦʶ ʜʦʚʞʠʥʦʶ ɼɸʉ  ̔ʢʫʪʦʤ ʧʦʭʠʣʫ ɜʩ. 

 

ʈʠʩ. 2.8. ʉʠʩʪʝʤʘ ʧʨʦʩʪʦʨʦʚʠʭ ʧʦʣʷʨʥʠʭ ʢʦʦʨʜʠʥʘʪ 

ɸɺ ï ʧʦʣʷʨʘ ʚ ʛʦʨʠʟʦʥʪʘʣʴʥʽʡ ʧʣʦʱʠʥʽ ʈ, 

ɼɸʉ ï ʧʦʭʠʣʘ ʜʦʚʞʠʥʘ ʚʽʜ ʧʦʣʶʩʘ ɸ ʜʦ ʪʦʯʢʠ ʉ, 

ɸʩ ï ʛʦʨʠʟʦʥʪʘʣʴʥʘ ʧʨʦʝʢʮʽʷ ʧʦʭʠʣʦʾ ʣʽʥʽʾ ɸʉ, 

ɜʩ ï ʧʦʭʠʣʠʡ ʢʫʪ ʥʘʧʨʷʤʢʫ ʣʽʥʽʾ ɸʉ, 

ɓʩ ï ʛʦʨʠʟʦʥʪʘʣʴʥʠʡ ʢʫʪ ʫʪʚʦʨʝʥʠʡ ʧʦʣʷʨʦʶ ɸɺ  ̔ ʥʘʧʨʷʤʢʦʤ ɸʩ 

ʛʦʨʠʟʦʥʪʘʣʴʥʦ ʾʧʨʦʝʢʮʽʾ. 

 

ʉ 
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5) ʧʣʦʩʢʠʭ ʧʨʷʤʦʢʫʪʥʠʭ ʢʦʦʨʜʠʥʘʪ ï ʧʦʣʦʞʝʥʥʷ ʪʦʯʢʠ ɸ ʚ ʮʽʡ 

ʩʠʩʪʝʤʽ (ʨʠʩ. 2.9) ʚʠʟʥʘʯʘʻʪʴʩʷ ʪʨʴʦʤʘ ʚʝʣʠʯʠʥʘʤʠ: ʘʙʩʮʠʩʦʶ ʍʘ, 

ʦʨʜʠʥʘʪʦʶ ʋʘ ʧʨʦʝʢʮʽʾ ʘ ʪʦʯʢʠ ɸ ʟʝʤʥʦʾ ʧʦʚʝʨʭʥʽ ʽ ʚʠʩʦʪʦʶ ʅʘ ʪʦʯʢʠ 

ʥʘʜ ʛʦʨʠʟʦʥʪʘʣʴʥʦʶ ʧʣʦʱʠʥʦʶ ʈ. 

ʈʠʩ. 2.9. ʉʠʩʪʝʤʘ ʧʣʦʩʢʠʭ ʧʨʷʤʦʢʫʪʥʠʭ ʢʦʦʨʜʠʥʘʪ 

6)  ʟʘʛʘʣʴʥʦʜʝʨʞʘʚʥʘ, ʟʦʥʘʣʴʥʘ ʩʠʩʪʝʤʘ ʧʣʦʩʢʠʭ ʧʨʷʤʦʢʫʪʥʠʭ 

ʢʦʦʨʜʠʥʘʪ. 

ʇʦʚʝʨʭʥʶ ʟʝʤʥʦʛʦ ʝʣʽʧ̔ʧʩʦʾʜʘ ʧʦʜʽʣʝʥʦ ʤʝʨʠʜʽʘʥʘʤʠ ʥʘ 60 ʟʦʥ ʧʦ 

6Á ʟʘ ʜʦʚʞʠʥʦʶ (ʨʠʩ. 2.10). 

 

 

 

 

 

 

 

 

  

 

ʈʠʩ. 2.10. ɼʽʣʝʥʥʷ ʟʝʤʥʦʾ ʢʫʣʽ ʥʘ ʟʦʥʠ 

ɺ ʋʢʨʘʾʥʽ ʧʨʠʡʥʷʪʘ ʨʚ̔ʥʦʢʫʪʥʘ ʧʨʦʝʢʮʽ̫  ʝʣʽʧʩʦʾʜʘ ʥʘ ʧʣʦʱʠʥ ̔ ʡ 

ʚ̔ ʜʧʦʚ̔ʜʥʘ ʾʡ ʩʠʩʪʝʤʘ ʢʦʦʨʜʠʥʘʪ ɻʘʫʩʘ-ʂʨʶʛʝʨʘ [9, 12]. 

ʉʫʪ ɹʮiʻʾ ʩʠʩʪʝʤʠ ʧʦʣʷʛʘ ̒ʚ ʥʘʩʪʫʧʥʦʤʫ: 

1. 3ʝʤʥʠʡ eʣʽʧʩʦʾʜ ʨʦʟʙʠʚʘʻʪɹ ʩʷ ʤʝʨʠʜ̔ʘʥʘʤʠ ʥʘ ʟʦʥʠ (ʧʨʦʪʷʞʥʩ̔ʪʶ 6Á ʟʘ 

ʜʦʚʛʦʪʦʶ). ʅʫʤʝʨʘʮʽʷ ʟʦʥ ʚʝʜʝʪʴʩʷ ʽʟ ʟʘʭʦʜʫ ʥʘ ʩʭʽʜ ʚʽʜ ɻʨʠʥʚʽʯʩʴʢʦʛʦ 

ʤʝʨʠʜʽʘʥʘ, ʷʢʠʡ ʻ ʟʘʭʽʜʥʦʶ ʤʝʞʝʶ ʧʝʨʰʦʾ ʟʦʥʠ (ʨʠʩ. 2.10, 2.11, ʘ). 
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2. 3ʝʤʥʠʡ ʝʣʽʧʩʦʾʜ ʫʤʦʚʥʦ ʨʦʟʤʽɦʫʶʪʴ ʚ ʧʦʧʝʨʝʯʥʦʤʫ ʮʠʣʽʥʜʨʽ ʨʠʩ. 

2.11, ʙ). 

ɿ. ʂʦʞʥʘ ʟʦʥʘ ʦʢʨʝʤʦ ʧʨʦʝʢʪʫʻʪʴʩʷ ʥʘ ʧʣʦʱʠʥʫ ʪʘʢʠʤ ʯʠʥʦʤ, ʱʦʙ 

ʩʝʨʝʜʥʽʡ (ʦʩʴʦʚʠʡ) ʤʝʨʠʜʽʘʥ ʢʦʞʥʦ ʾ ʟʦʥʠ ʽ ʝʢʚʘʪʦʨ ʟʦʙʨʘʞʫʶʪʴʩʷ ʥʘ 

ʧʣʦʱʠʥʽ ʚʟʘʻʤʥʦ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʠʤʠ ʣʽʥʽʷʤʠ ʙʝʟ ʩʧʦʪʚʦʨʝʥʴ (ʨʠʩ. 2.11, ʚ). 

ɺ ʨʝʟʫʣʴʪʘʪʽ ʪʘʢʦʛʦ ʧʨʦʝʢʪʫʚʘʥʥʷ ʦʪʨʠʤʫʶʪʴ ʟʦʙʨʘʞʝʥʥʷ ʧʦʚʝʨʭʥʽ 

ʟʝʤʥʦʾ ʢʫʣʽ (ʝʣʽʧʩʦʽʜʘ) ʫ ʚʠʛʣʷʜʽ 60 ʟʦʥ, ʧʨʠʣʝʛʣʠʭ ʜʨʫʛ ʜʦ ʜʨʫʛʘ ʥʘ ʝʢʚʘʪʦʨʽ. 

ʂʦʞʥʘ ʟ ʮʠʭ ʟʦʥ ʤʘʻ ʧʨʷʤʦʢʫʪʥʫ ʩʠʩʪʝʤʫ ʢʦʦʨʜʠʥʘʪ ʟʽ ʩʚʦʾʤ ʧʦʯʘʪʢʦʤ 

ʢʦʦʨʜʠʥʘʪ ï ʪʦʯʢʦʶ ʧʝʨʝʪʠʥʫ ʝʢʚʘʪʦʨʘ ʟ ʦʩʴʦʚʠʤ ʤʝʨʠʜʽʘʥʦʤ ʟʦʥʠ. 

ʆʩʴʦʚʦʾ ʤʝʨʠʜʽʘʥ ʟʦʥʠ ʟʦʙʨʘʞʫʻʪʴʩʷ ʥʘ ʧʣʦʱʠʥʽ ʧʨʷʤʦʶ ʣʽʥʽʻʶ ʽ ʧʨʠʡ- 

ʤʘʻʪʴʩʷ ʟʘ ʚʽʩʴ ʘʙʩʮʠʩ (ʍ); ʚʽʩʩʶ ʦʨʜʠʥʘʪ (ʋ) ʻ ʟʦʙʨʘʞʝʥʥʷ ʝʢʚʘʪʦʨʘ (ʨʠʩ. 

2.11, ʚ). ʈʝʰʪʘ ʤʝʨʠʜʽʘʥʠ ʽ ʧʘʨʘʣʝʣʽ ʚ ʤʝʞʘʭ ʟʦʥʠ ʟʦʙʨʘʞʫʶʪʴʩʷ ʢʨʠʚʠ- ʤʠ 

ʣʽʥʽʷʤʠ (ʜʫʛʘʤʠ). 

ɸʙʩʮʠʩʠ ʚʽʜʨʘʭʦʚʫʶʪʴʩʷ ʚʽʜ ʝʢʚʘʪʦʨʘ ʥʘ ʧʽʚʥʽʯ ʽ ʧʽʚʜʝʥʴ, ʥʘ ʧʽʚʥʽʯ ʚʽʜ 

ʝʢʚʘʪʦʨʘ ʘʙʩʮʠʩʠ ʜʦʜʘʪʥʽ, ʥʘ ʧʽʚʜʝʥʴ ï ʚʽʜ'ʻʤʥʽ. ʆʨʜʠʥʘʪʠ ʚʽʜʨʘʭʦʚʫʶʪʴʩʷ ʚʽʜ 

ʦʩʴʦʚʦʛʦ ʤʝʨʠʜʽʘʥʘ ʥʘ ʩʭʽʜ (ʜʦʜʘʪʥʽ) ʽ ʥʘ ʟʘʭʽʜ (ʚʽʜ'ʻʤʥʽ).  

ɼʣʷ ʟʨʫʯʥʦʩʪʽ ʚʠʤʽʨʫ ʧʨʷʤʦʢʫʪʥʠʭ ʢʦʦʨʜʠʥʘʪ ʧʨʠ ʚʠʨʽʰʝʥʥʽ 

ʧʨʘʢʪʠʯʥʠʭ ʟʘʚʜʘʥʴ ʥʘ ʧʣʘʥʘʭ ʽ ʢʘʨʪʘʭ ʥʘʥʦʩʷʪʴ ʢʦʦʨʜʠʥʘʪʥʫ ʩʽʪʢʫ (ʨʠʩ. 

2.11, ʚ) ʷʢʘ ʧʨʝʜʩʪʘʚʣʷʻ 

ʈʠʩ. 2.11. ʉʫʪʴ ʟʦʥʘʣʴʥʦʾ ʩʠʩʪʝʤʠ ʧʣʦʩʢʠʭ ʧʨʷʤʦʢʫʪʥʠʭ ʢʦʦʨʜʠʥʘʪ 

 

ʩʦʙʦʶ ʩʠʩʪʝʤʫ ʣʽʥʽʡ, ʧʨʦʚʝʜʝʥʠʭ ʯʝʨʝʟ ʧʝʚʥʫ ʚʽʜʩʪʘʥʴ ʧʘʨʘʣʝʣʴʥʦ ʦʩʴʦʚʦʤʫ 

ʤʝʨʠʜʽʘʥʫ ʟʦʥʠ (ʦʩʽ ʍ) ʽ ʝʢʚʘʪʦʨʘ (ʦʩʽ ʋ). 



35 

 

 

ʑʦʙ ʫʥʠʢʥʫʪʠ ʚʽʜ'ʻʤʥʠʭ ʟʥʘʢʽʚ ʦʨʜʠʥʘʪ, ʧʦʯʘʪʦʢ ʢʦʦʨʜʠʥʘʪ ʋ 

ʢʦʞʥʽʡ ʟʦʥʽ ʧʝʨʝʥʝʩʝʥʠʡ ʥʘ 500 ʢʤ ʥʘ ʟʘʭʽʜ. ʆʩʢʽʣʴʢʠ ʦʜʥʘʢʦʚʦ ʨʦʟʤʽʱʝʥʽ ʚ  

 

ʈʠʩ. 2.12. ʇʨʠʢʣʘʜ ʦʙʯʠʩʣʝʥʥʷ ʧʨʷʤʦʢʫʪʥʠʭ ʢʦʦʨʜʠʥʘʪ ʪʦʯʦʢ ɸ ʽ ɺ ʚ 

ʟʦʥʘʣʴʥʦʾ ʩʠʩʪʝʤʠ ʧʣʦʩʢʠʭ ʧʨʷʤʦʢʫʪʥʠʭ ʢʦʦʨʜʠʥʘʪ 

ʟʦʥʘʭ ʪʦʯʢʠ ʜʣʷ ʨʽʟʥʠʭ ʟʦʥ ʤʘʶʪʴ ʦʜʥʘʢʦʚʽ ʢʦʦʨʜʠʥʘʪʠ, ʧʝʨʝʜ ʦʨʜʠʥʘʪʦʶ 

ʩʪʘʚʣʷʪʴ ʥʦʤʝʨ ʟʦʥʠ. ʅʘʧʨʠʢʣʘʜ, ʫ ʟʦʥʽ 14 (ʨʠʩ. 2.12) ʦʜʠʥʘʪʠ ʪʦʯʦʢ ɸ ʽ ɺ 

ʙʫʜʫʪʴ: 

 ʋɸ = 500 ʢʤ + ʋɸ; ʋɺ = 500 ʢʤ + ʋɺ . 

ʷʢʱʦ  

ʋɸ  = + 131,765 ʢʤ; ʋɺ = ï 71,654 ʢʤ 

ʪʦ 

 ʋɸ = 500 ʂʄ + 131,765 ʂʄ  = 14 631,765 ʂʄ, 

 ʋɺ = 500 ʂʄ  ï  71,654 ʂʄ = 14 428,654 ʂʄ. 

  

ʊʘʢʽ ʢʦʦʨʜʠʥʘʪʠ ʥʘʟʠʚʘʶʪʴʩʷ ʧʝʨʝʪʚʦʨʝʥʠʤʠ. 

7) ʩʠʩʪʝʤʘ ʚʳʩʦʪ. 3 1942 ʨ. ʚʽʜʣʽʢ ʚʠʩʦʪ ʧʦʯʠʥʘʶʪʴ ʚʽʜ ʨʽʚʥʝʚʦʾ 

ʧʦʚʝʨʭʥʽ, ʷʢʘ ʧʨʦʭʦʜʠʪʴ ʯʝʨʝʟ ʥʫʣʴ ʂʨʦʥʰʪʘʜʪʩʴʢʦʛʦ ʌʫʪʰʪʦʢʘ (ʧʦʙʣʠʟʫ  

 ʈʠʩ. 2.13. ʉʠʩʪʝʤʘ ʚʳʩʦʪ 
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ʉʘʥʢʪïʇʝʪʝʨʙʫʨʛʘ), ʷʢʠʡ ʬʽʢʩʫʻ ʩʝʨʝʜʥʝ ʧʦʣʦʞʝʥʠʷ ʨʽʚʥʷ ɹʘʣʪʽʡʩʴʢʦʛʦ ʤʦʨʷ  

ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʙʘʛʘʪʦʣʽʪʥʽʭ ʚʠʤʽʨʽʚ (ʨʠʩ. 2.13), ʘ ʩʠʩʪʝʤʫ ʥʘʟʠʚʘʶʪʴ 

ɹʘʣʪʽʡʩʴʢʦʶ ʩʠʩʪʝʤʦʶ ʘʙʩʦʣʶʪʥʠʭ ʚʠʩʦʪ. 

ɺʽʜʩʪʘʥʴ ʅɸ ʧʦ ʧʨʷʤʦʚʽʩʥʽʡ ʣʽʥʽʾʥ ɸʘ ʚʽʜ ʪʦʯʢʠ ɸ ʟʝʤʥʦʾ ʧʦʚʝʨʭʥʽ 

ʜʦ ʨʽʚʥʝʚʦʾ ʧʦʚʝʨʭʥʽ ʧʨʠʡʥʷʪʦʾ ʟʘ ʧʦʯʘʪʦʢ ʚʽʜʣʽʢʫ ʥʘʟʠʚʘʶʪʴ ʘʙʩʦʣʶʪ- 

ʥʦʶ ʚʠʩʦʪʦʶ ʪʦʯʢʠ ɸ. ʏʠʩʣʦʚʝ ʟʥʘʯʝʥʠʷ ʘʙʩʦʣʶʪʥʦʾ ʚʠʩʦʪʠ ʥʘʟʠʚʘʶʪʴ 

ʘʙʩʦʣʶʪʥʦʶ ʚʽʜʤʽʪʢʦʶ ʪʦʯʢʠ. ʈʽʟʥʠʮʶ h ʚʠʩʦʪ ʪʦʯʦʢ A i  ɺ ʥʘʟʠʚʘʶʪʴ 

ʧʝʨʝʚʠʱʝʥʥʷʤ. 

ɺʽʜʩʪʘʥʴ ʟʘ ʧʨʷʤʦʚʶʥʦʶ ʣʽʥʽʻʶ ʚʽʜ ʪʦʯʢʠ ʟʝʤʥʦʾ ʧʦʚʝʨʭʥʽ ʜʦ ʙʫʜʴ 

ʷʢʦʾ ʽʥʰʦʾ ʧʦʚʝʨʭʥʽ ʥʘʟʠʚʘʶʪʴ ʫʤʦʚʥʦʶ ʘʙʦ ʚʽʜʥʦʩʥʦʶ ʚʠʩʦʪʦʶ [1]. 

 

 

 

 

 

ʇʠʪʘʥʥʷ ʜʣʷ ʩʘʤʦʢʦʥʪʨʦʣʶ 

1. ʑʦ ʥʘʟʠʚʘʻʪʴʩʷ ʨʽʚʥʝʚʦʶ ʧʦʚʝʨʭʥʝʶ ʽ ʷʢʫ ʬʽʛʫʨʫ ʚʦʥʘ ʫʪʚʦʨʶʻ? 

2.  ʑʦ ʥʘʟʠʚʘʚʘʶʪʴ ʛʝʦʾʜʦʤ ʽ ʯʦʤʫ ʡʦʛʦ ʟʘʤʽʥʝʥʦ ʝʣʽʧʩʦʾʜʦʤ? 

3. ʑʦ ʥʘʟʠʚʘʻʪʴʩʷ ʟʝʤʥʠʤ ʝʣʽʧʩʦʾʜʦʤ ʘʙʦ ʩʬʝʨʦʾʜʦʤ ʽ ʷʢʠʤʠ ʚʝʣʠʯʠʥʘʤʠ 
ʚʽʥ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ? 

4. ʑʦ ʥʘʟʠʚʘʻʪʴʩʷ ʤʝʨʠʜʽʘʥʘʤʠ, ʧʘʨʘʣʝʣʷʤʠ ʽ ʝʢʚʘʪʦʨʦʤ? 

5. ʑʦ ʪʘʢʝ ʨʝʬʝʨʝʥʮ ʝʣʽʧʩʦʾʜ? 

6. ʗʢ ʧʨʦʝʢʪʫʶʪʴʩʷ ʪʦʯʢʠ ʧʨʠ ʟʦʙʨʘʞʝʥʥʽ ʟʥʘʯʥʦʾ ʪʝʨʠʪʦʨʽʾ ʟʝʤʥʦʾ 

ʧʦʚʝʨʭʥʽ? 

7. ʗʢ ʧʨʦʝʢʪʫʶʪʴʩʷ ʪʦʯʢʠ ʧʨʠ ʟʦʙʨʘʞʝʥʥʽ ʥʝʚʝʣʠʢʠʭ ʜʽʣʷʥʦʢ ʟʝʤʥʦʾ 

ʧʦʚʝʨʭʥʽ? 

8. ʗʢ ʚʧʣʠʚʘʻ ʢʨʠʚʠʟʥʘ ʟʝʤʣʽ ʥʘ ʛʦʨʠʟʦʥʪʘʣʴʥʽ ʚʽʜʩʪʘʥʽ? 

9. ʗʢ ʚʧʣʠʚʘʻ ʢʨʠʚʠʟʥʘ ʟʝʤʣʽ ʥʘ ʚʠʩʦʪʠ ʪʦʯʦʢ? 

10. ʑʦ ʥʘʟʠʚʘʻʪʴʩʷ ʢʦʦʨʜʠʥʘʪʦʶ ʪʦʯʢʠ? 

11. ʗʢʽ ʩʠʩʪʝʤʠ ʢʦʦʨʜʠʥʘʪ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʚ ʛʝʦʜʝʟʽʾ ʽ ʷʢʠʤʠ ʚʝʣʠʯʠʥʘʤʠ 

ʚʠʟʥʘʯʘʶʪʴʩʷ ʧʦʣʦʞʝʥʥʷ ʪʦʯʦʢ ʚ ʮʠʭ ʩʠʩʪʝʤʘʭ? 

12. ʉʫʪʴ ʟʦʥʘʣʴʥʦʾ ʩʠʩʪʝʤʠ ʧʣʦʩʢʠʭ ʧʨʷʤʦʢʫʪʥʠʭ ʢʦʦʨʜʠʥʘʪ? 

13. ɺʽʜ ʯʦʛʦ ʚʝʜʝʪʴʩʷ ʚʽʜʣʽʢ ʚʠʩʦʪ? 

14. ʑʦ ʥʘʟʠʚʘʻʪʴʩʷ ʘʙʩʦʣʶʪʥʦʶ ʽ ʚʽʜʥʦʩʥʦʶ ʚʠʩʦʪʦʶ ʪʦʯʢʠ? 

15. ʑʦ ʥʘʟʠʚʘʻʪʴʩʷ ʚʽʜʤʽʪʢʦʶ ʪʦʯʢʠ ʽ ʧʝʨʝʚʠʱʝʥʥʷʤ ʤʽʞ ʪʦʯʢʘʤʠ? 
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3. ʆʈɯɭʅʊʋɺɸʅʅʗ ʃɯʅɯʁ 

3.1. ʆʨʽʻʥʪʫʚʘʣʴʥʽ ʢʫʪʠ 

ʆʨʽʻʥʪʫʚʘʪʠ ʣʽʥʽʶ ʤʽʩʮʝʚʦʩʪʽ ʦʟʥʘʯʘʻ ʚʠʟʥʘʯʠʪʠ ʥʘʧʨʷʤ ʮʽʻʾ ʣʽʥʽʾ 

ʚʽʜʥʦʩʥʦ ʚʽʜʦʤʠʭ, ʷʢʽ ʧʨʠʡʤʘʶʪʴ ʟʘ 

ʚʠʭʽʜʥʽ [9]. 

ʆriens ʫ ʧʝʨʝʢʣʘʜʽ ʟ ʣʘʪʠʥʩʴʢʦʾ ï 

ʩʭʽʜ, ʪʦʙʪʦ ʨʘʥʽʰʝ ʧʨʠ ʦʨʽʻʥʪʫʚʘʥʥʽ 

ʧʨʠʡʤʘʣʠ ʚʽʜʦʤʠʤ (ʚʠʭʽʜʥʠʤ) ʩʭʽʜʥʠʡ 

ʥʘʧʨʷʤʦʢ. ɸʣʝ ʟ ʧʦʷʚʦʶ ʤʘʛʥʽʪʥʦʾ 

ʩʪʨʽʣʢʠ ʣʶʜʩʪʚʦ ʧʨʠʡʤʘʻ ʟʘ ʚʠʭʽʜʥʠʡ 

ʧʽʚʥʽʯʥʠʡ ʥʘʧʨʷʤʦʢ ʤʝʨʠʜʽʘʥʘ. ʈʦʟʨʽʟ-

ʥʶʶʪʴ ʤʝʨʠʜʽʘʥʠ ʩʧʨʘʚʞʥʽ ʘʙʦ ʛʝʦʛʨʘ-

ʬʽʯʥʽ, ʱʦ ʚʠʟʥʘʯʘʶʪʴʩʷ ʬʦʨʤʦʶ ɿʝʤʣʽ 

ʽ ʧʨʦʭʦʜʷʪʴ ʯʝʨʝʟ ʾʾ ʛʝʦʛʨʘʬʽʯʥʽ ʧʦʣʶ-

ʩʠ, ʤʘʛʥʽʪʥʽ, ʱʦ ʚʠʟʥʘʯʘʶʪʴʩʷ ʬʽʟʠʯ-

ʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ ɿʝʤʣʽ  ̔ʧʨʦʭʦʜʷʪʴ 

ʯʝʨʝʟ ʤʘʛʥʽʪʥʽ ʧʦʣʶʩʠ ɿʝʤʣʽ,  ̔ʦʩʴʦʚʽ ï 

ʩʝʨʝʜʥʽ ʤʝʨʠʜʽʘʥʠ ʟʦʥ ʘʙʦ ʣʽʥʽʾ ʽʤ 

ʧʘʨʘʣʝʣʴʥʽ. ʊʦʤʫ ʟʘ ʚʠʭʽʜʥʠʡ ʥʘʧʨʷʤʦʢ ʧʨʠʡʤʘʶʪʴ: 

-  ʩʪʠʥʥʠʡ (ʛʝʦʛʨʘʬʯ̔ʥʠʡ) ʤʝʨʠʜʘ̔ʥ (ʥʘ ʢʘʨʪ ̔ ʟʘʭ̔ʜʥʘ i ʩʭ̔ʜʥʘ ʨʘʤʢʠ 

ʛʨʘʜʫʩʥʦ ʾʩ̔ ʪʢʠ); 

- ʦʩʴʦʚʠʡ ʤʝʨʠʜʘ̔ʥ ʟʦʥʠ (ʥʘ ʢʘʨʪʽ ï ʚʝʨʪʠʢʘʣʴʥ ̔ ʣ̔ ʥʽʾ ʢʦʦʨʜʠʥʘʪʥʦ ʾ

ʩ̔ ʪʢʠ); 

- ʤʘʛʥʪ̔ʥʠʡ ʤʝʨʠʜʘ̔ʥ (ʥʘʧʨʷʤ ʤʘʛʥʛʛʥʦ ʾʩʪʨ̔ʣʢʠ). 

ʊʘʢ, ʣʽʥʽʷ ̫ʆɺ (ʨʠʩ. 3.1) ʙʫʜʝ ʟʦʨ̔̒ʥʪʦʚʘʥʘ, ʷʢʱʦ ʚ̔ ʜʦʤʠʡ ʭʦʯʘ ʙ ʦʜʠʥ ʟ 

ʧʦʢʘʟʘʥʠʭ ʥʘ ʨʠʩʫʥʢʫ ʢʫʪʚ̔ (ɸ, ʘ, ɸʤ) ʤ̔ʞ ʣ̔ ʥʽʻʶ ɸɺ ʪʘ ʚʽʜʦʤʠʤʠ ʥʘʧʨʷʤʘʤʠ. 

ʅʘʧʨʷʤ ʩ̔ʪʠʥʥʦʛʦ ʤʝʨʠʜʘ̔ʥʘ ʚ ʟʘʜʘʥʽʡ ʪʦʯʮ ̔ ʚʠʟʥʘʯʘʪ̒ʴʩʷ ʟ 

ʘʩʪʨʦʥʦʤʯ̔ʥʠʭ ʩʧʦʩʪʝʨʝʞʝʥʴ. 

ʄʘʛʥʽʪʥʠʡ ʤʝʨʠʜʘ̔ʥ ʟʘʟʚʠʯʘʡ ʥʝ ʟʙʽʛʘ̒ʪʩɹʷ ʟ ʽʩʪʠʥʥʠʤ, ʦʩʢʽʣɹʢʠ ʥʝ ʟʙ-̔ 

ʛʘʶʪʴʩʷ ʤʘʛʥʪ̔ʥʠʡ ʪʘ ʛʝʦʛʨʘʬʯ̔ʥʠʡ ʧʦʣʶʩʠ ɿʝʤʣʽ. ʂ̔ ʥʝʮʴ ʤʘʛʥʛʛʥʦ ʾʩʪʨ̔ʣʢʠ, 

ʩʧʨʷʤʦʚʘʥʠʡ ʥʘ ʧʚ̔ʥʯ̔ʥʠʡ ʤʘʛʥʪ̔ʥʠʡ ʧʦʣʶʩ ɿʝʤʣ,̔ ʥʘʟʠʚʘʶʪʴ ï ʧʚ̔ʥʯ̔ʥʠʤ, ʘ 

ʜʨʫʛʠʡ ʢʽʥʝʮʴ ï ʧʚ̔ʜʝʥʥʠʤ. ʆʪʞʝ, ʤʘʛʥʪ̔ʥʠʤ ʤʝʨʠʜʽʘʥʦʤ ʫ ʟʘʜʘʥʽʡ ʪʦʯʮ ̔

ʥʘʟʠʚʘʪ̒ʴʩʷ ʣʽʥʽʷ, ʱʦ ʟ'ʜ̒ʥʫ̒ ʤʘʛʥʽʪʥʽ ʧʦʣʶʩʠ ʚʽʣɹʥʦ ʚʩʪʘʥʦʚʣʝʥʦ ʾ ʥʘ 

ʚʝʨʪʠʢʘʣʴʥʽʡ oci ʤʘʛʥʪ̔ʥʦʾ ʩʪʨ̔ʣʢʠ. 

ʆʩʴʦʚʠʡ ʤʝʨʠʜʘ̔ʥ ʟʦʥʠ ʟʙʽʛʘ̒ʪʴʩʷ ʟ ʽʩʪʠʥʥʠʤ ʤʝʨʠʜʘ̔ʥʦʤ, ʷʢʠʡ 

ʧʨʦʭʦʜʠʪʴ ʯʝʨʝʟ ʩʝʨʝʜʠʥʫ ʟʦʥʠ. ʂʦʞʥʘ ʟʦʥʘ ʤʘ ̒ʩʚ̔ʡ ʦʩʴʦʚʠʡ ʤʝʨʠʜʘ̔ʥ. 

ʃ̔ ʥʽʾ ʤ̔ ʩʮʝʚʦʩʪʽ ʦʨ̔ʥ̒ʪʫʶʪʴ ʚ̔ ʜʥʦʩʥʦ ʽʩʪʠʥʥʦʛʦ ʤʝʨʠʜʘ̔ʥʘ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʢʫʪʘ, ʱʦ ʥʘʟʠʚʘʪ̒ʴʩʷ ʘʟʠʤʫʪʦʤ. ɸʟʠʤʫʪʦʤ ʣ̔ ʥʽʾ ʤ̔ ʩʮʝʚʦʩʪʽ ʚ ʧʝʚʥʽʡ ʾʾ ʪʦʯʮʽ 

ʥʘʟʠʚʘʪ̒ʴʩʷ ʛʦʨʠʟʦʥʪʘʣʴʥʠʡ ʢʫʪ ʤʞ̔ ʧʚ̔ʥʯ̔ʥʠʤ ʥʘʧʨʷʤʦʤ ʽʩʪʠʥʥʦʛʦ 

ʤʝʨʠʜʘ̔ʥʘ ʚ ʮʽʡ ʪʦʯʮ ̔ ʪʘ ʥʘʧʨʷʤʦʤ ʣʽʥʽʾ. ʎʝʡ ʢʫʪ ʚʽʜʣ̔ʯʫʶʪʴ ʟʘ ʭʦʜʦʤ 

ʛʦʜʠʥʥʠʢʦʚʦ ʾʩʪʨ̔ʣʢʠ ʚʽʜ ʧ̔ʚʥ̔ʯʥʦʛʦ ʥʘʧʨʷʤʫ icʪʠʥʦʛʦ ʤʝʨʠʜʘ̔ʥʘ ʜʦ ʣʽʥʽʾ, ʷʢʫ 

ʦʨ̔ʥ̒ʪʫʶʪʴ. ɸʟʠʤʫʪ ʟʤʽʥʁ̒ʪʴʩʷ ʚʽʜ 0Á ʜʦ 360Á. ʆʩʢʽʣɹʢʠ ʛʦʨʠʟʦʥʪʘʣʴʥʦʶ 

ʧʨʦʝʢʮʽʻʁ ʤʝʨʠʜʘ̔ʥʘ ʚ ʮʽʡ ʪʦʯʮ ̔  ̒ʧʦʣʫʜʝʥʥʘ ʣʽʥʽʷ, ʪʦ ʤʦʞʥʘ ʩʢʘʟʘʪʠ, ʱʦ 
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ʘʟʠʤʫʪʦʤ ʥʘʟʠʚʘʶʪʴ ʢʫʪ ʤʽʞ ʧʚ̔ʥʯ̔ʥʠʤ ʥʘʧʨʷʤʦʤ ʧʦʣʫʜʝʥʥʦ ʾ ʣ̔ ʥʽʾ i 

ʥʘʧʨʷʤʦʤ ʛʦʨʠʟʦʥʪʘʣʴʥʦ ʾʧʨʦʝʢʮʽʾ ʣ̔ ʥʽʾ ʤ̔ ʩʮʝʚʦʩʪ.̔ 

ʋ ʛʝʦʜʝʟʽʾ ʧʨʠʡʥʷʪʦ ʨʦʟʨʟ̔ʥʷʪʠ ʧʨʷʤʠʡ ʪʘ ʟʚʦʨʦʪʥʠʡ ʥʘʧʨʷʤʠ ʣʽʥʽʾ. ʊʘʢ, 

ʷʢɦʦ ɺ ï ʧʦʯʘʪʦʢ, ʘ ʉ ï ʢ̔ ʥʝʮʴ ʣʽʥʽʾ, ʪʦʜ ̔ʥʘʧʨʷʤ ɺʉ ʣ̔ ʥʽʾ  ̒ʧʨʷʤʠʤ, ʘ ʥʘʧʨʷʤ 

ʉɺ ʮʽʻʾ ʞ ʣ̔ʥʽʾ  ̒ʟʚʦʨʦʪʥʠʤ. ɺʽʜʧʦʚ̔ ʜʥʦ ʜʦ ʮʴʦʛʦ ʢʫʪ ɸ  ̒ʧʨʷʤʠʤ ʘʟʠʤʫʪʦʤ 

ʣ̔ ʥʽʾ ɺʉ ʚ ʪʦʯʮ ̔ʄ, ʘ ʢʫʪ ɸ' ï ʟʚʦʨʦʪʥʠʤ ʘʟʠʤʫʪʦʤ ʮʽʻʾ ʣ̔ ʥʽʾ ʚ ʮʽʡ ʩʘʤ̔ʡ 

ʪʦʯʮ.̔ 3  (ʨʠʩ. 3.2) ʚʠʜʥʦ, ʱʦ  

 ɸ' = ɸ Ñ 180Á , (3.1) 

ʪʦʙʪʦ ʧʨʷʤʠʡ ʪʘ ʟʚʦʨʦʪʥʠʡ ʘʟʠʤʫʪʠ ʣʽʥʽʾ ʚ ʮ̔ʡ ʪʦʯʮ ̔ʚ̔ ʜʨ̔ʟʥʷʶʪʴʩʷ ʥʘ 180Á. ʋ 

ʬʦʨʤʫʣ ̔(3.1) ʟʥʘʢʦʤ "ʤʽʥʫʩ" ʟʨʫʯʥʦ ʢʦʨʠʩʪʫʚʘʪʠʩʴ, ʢʦʣʠ ɸ > 180Á. ʋ ʨʟ̔ʥʠʭ 

ʪʦʯʢʘʭ ɿʝʤʣ ̔ʤʝʨʠʜʽʘʥʠ (ʪʘ ʡ ʧʦʣʫʜʝʥʥ ̔ʣ̔ ʥʽʾ) ʥʝ ʧʘʨʘʣʝʣʴʥ ̔ʤ̔ʞ ʩʦʙʦʶ, ʪʦʤʫ 

ʚ ʨ̔ʟʥʠʭ ʪʦʯʢʘʭ ʪʽʻʾ ʩʘʤʦ ʾʣ̔ ʥʽʾ ʘʟʠʤʫʪ ʤʘ ̒piʟʥʫ ʚʝʣʠʯʠʥʫ. ʊʘʢ, ʚ ʪʦʯʮ ̔ʄ1 i ʄ2 

ʣ̔ ʥʽʾ ɺʉ (ʨʠʩ. 3.2) icʪʠʥʥʽ ʤʝʨʠʜʘ̔ʥʠ ʇʅ1ʇʜ1 i ʇʥ2ʇʜ2 ʥʝ ʧʘʨʘʣʝʣʴʥ ̔ʜʦ 

ʤʝʨʠʜʘ̔ʥʘ ʇʥʇʜ ʪʦʯʢʠ ʄ. ʊʦʤʫ ʘʟʠʤʫʪʠ ʣʽʥʽʾ ɺʉ ʚ ʪʦʯʢʘʭ ʄ1 ʪʘ ʄ2 

ʜʦʨ̔ʚʥʶʶʪʴ ʚʽʜʧʦʚ̔ʜʥʦ ɸ1 ʪʘ ɸ2. ʗʢ ʦɦ ʚ ʮʠʭ ʪʦʯʢʘʭ ʧʨʦʢʨʝʩʣʠʪʠ ʥʘʧʨʷʤʠ ʇʥǋ 

ʇʜǋ ʧʘʨʘʣʝʣʴʥ ̔ʜʦ ʥʘʧʨʷʤʫ ʇʥʇʜ ʧʦʣʫʜʝʥʥʦʾ ʣʽʥʽʾ ʚ ʪʦʯʮ ̔ʄ, ʪʦ  ᷁ʇʥ'ʄ1 ʉ = 

 ᷁ʇʥ'ʄ2 ʉ = ɸ. ʊʦʤʫ 

 ɸ1  =  ɸ+ ‎,  (3.2) 

ɸ2 = ɸ ï ‎. (3.3) 

ʂʫʪ ɔ ʥʘʟʠʚʘʝʪʴʩʷ ʟʙʣʠʞʝʥʥʷʤ ʤʝʨʠʜʽʘʥʽʚ, ʮʝ ʢʫʪ ʤʽʞ ʧʦʣʫʜʝʥʥʠʤʠ 

ʣʽʥʽʷʤʠ, ʧʨʦʚʝʜʝʥʠʤʠ ʚ piʟʥʠx ʪʦʯʢʘʭ ʣʽʥʽʾ ɺʉ. ɼʣʷ ʪʦʯʦʢ, ʨʦʟʪʘʰʦʚʘʥʠʭ ʥʘ 

ʩʭ̔ʜ ʚ̔ ʜ ʪʦʯʢʠ ʄ (ʥʘʧʨʠʢʣʘʜ, ʚ ʪʦʯʮ ̔M1), ʫ ʚʚʘʞʘʶʪʴ ʜʦʜʘʪʥʠʤ, ʘ ʜʣʷ ʪʦʯʦʢ, 

ʨʦʟʪʘʰʦʚʘʥʠʭ ʥʘ ʟʘʭʽʜ ʚ̔ ʜ ʪʦʯʢʠ ʄ (ʥʘʧʨʠʢʣʘʜ, ʫ ʪʦʯʮ ̔ʄ2), ï ʚ̔ ʜǋ̒ʤʥʠʤ. ɿʘ  

 

ʈʠʩ. 3.2. ʇʨʷʤʠʡ ʪʘ ʟʚʦʨʦʪʥʠʡ ʘʟʠʤʫʪ 

 

ʪʘʢʦ ʾʫʤʦʚʠ ʬʦʨʤʫʣʘ (3.2)  ̒ʟʘʛʘʣʴʥʦʶ ʜʣʷ ʙʫʜʴ-ʷʢʠʭ ʪʦʯʦʢ ʟʘʜʘʥʦʾ ʣʽʥʽʾ. 
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ɸʟʠʤʫʪ ʣʽʥʽʾ ʉɺ (ʨʠʩ. 3.2) ʚ ʪʦʯʮ ̔ʄ1, ʟʛ̔ʜʥʦ ʟ (3.1), ʩʪʘʥʦʚʠʪʴ  

ɸǋ1  = ɸ1 Ñ 180Á. ɺʨʘʭʦʚʫʶʯʠ ʟʥʘʯʝʥʥ̫ ɸ1 ʚ̔ ʜʧʦʚ̔ʜʥʦ ʜʦ ʬʦʨʤʫʣʠ (3.2), 

ʦʪʨʠʤʘʤ̒ʦ 

ɸǋ1 = ɸ1  Ñ 180Á + ‎. (3.4) 

ʊʦʙʪʦ ʧʨʷʤʠʡ ʪʘ ʟʚʦʨʦʪʥʠʡ ʘʟʠʤʫʪʠ ʣʽʥʽʾ ʚ ʨʽʟʥʠʭ ʾʾ ʪʦʯʢʘʭ 

ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʥʘ 180Á + ɾ. 
ʏʘʩʪʦ ʜʣʷ ʦʨʽʻʥʪʫʚʘʥʥʷ ʣʽʥʽʡ ʤʽʩʮʝʚʦʩʪʽ ʟʘʤʽʩʪʴ ʘʟʠʤʫʪʽʚ ʚʠʢʦʨʠʩ- 

ʪʦʚʫʶʪʴ icʪʠʥʥi ʨʫʤʙʠ. Icʪʠʥʥʠʤ ʨʫʤʙʦʤ ʣʽʥʽʾ ʥʘʟʠʚʘʻʪʴʩʷ ʛʦʩʪʨʠʡ ʢʫʪ ʤʽʞ 

ʥʘʡʙʣʠʞʯʠʤ ʢʽʥʮʝʤ ʧʦʣʫʜʝʥʥʦʾ ʣʽʥʽʾ ʚ ʟʘʜʘʥʽʡ ʪʦʯʮʽ i ʥʘʧʨʷʤʦʤ 

ʛʦʨʠʟʦʥʪʘʣʴʥʦ ʾ ʣʽʥʽʾ ʤʽʩʮʝʚʦʩʪʽ. ʏʠʩʣʦʚʝ ʟʥʘʯʝʥʠʷ ʽʩʪʠʥʥʦʛʦ ʨʫʤʙʘ 

ʩʫʧʨʦʚʦʜʞʫʶʪʴ ʥʘʟʚʦʶ ʯʚʝʨʪʽ, ʚ ʷʢʽʡ ʤʽʩʪʠʪʴʩʷ ʣʽʥʽʷ. ʅʘ (ʨʠʩ. 3.3) ʧʦʢʘʟʘʥʦ 

ʽʩʪʠʥʥʽ ʨʫʤʙʠ ʣʽʥʽʡ ʚ ycix ʯʦʪʠʨʴʦʭ ʯʚʝʨʪʷʭ. ʊʘʢ, ʣʽʥʽʷ ʈɸ ʤʘʻ ʨʫʤʙ r1. ʁʦʛʦ 

ʥʘʟʚʘ ï ʇʽʚʥʽʯʥʠʡ ʉʭʽʜ, ʩʢʦʨʦʯʝʥʦ ʇʥʉ; ʣʽʥʽʷ ʈɺ ʤʘʻ ʨʫʤʙ r2, ʥʘʟʚʘ ʷʢʦʛʦ 

ʇʽʚʜʝʥʥʠʡ ʉʭʽʜ (ʇʜʉ); ʣʽʥʽʷ PC ʤʘʻ ʨʫʤʙ r3, ʥʘʟʚʘ ʷʢʦʛʦ ʇʚ̔ʜʝʥʥʠʡ ɿʘʭʽʜ 

(ʇʜɿ); ʣʽʥʽʷ PD ʤʘʻ ʨʫʤʙ r 4, ʥʘʟʚʘ ʨʫʤʙʘ ï ʇʽʚʥʽʯʥʠʡ ɿʘʭʽʜ (ʇʥɿ). 

3 (ʨʠʩ. 3.3) ʥʝ ʚʘʞʢʦ ʟʥʘʡʪʠ ʟʘʣʝʞʥʽʩʪʴ ʤʽʞ ʽʩʪʠʥʥʠʤʠ ʨʫʤʙʘʤʠ ʪʘ 

ʘʟʠʤʫʪʘʤʠ ʚ ʨʽʟʥʠʭ ʯʚʝʨʪʷʭ: 

r1 = A1 ʇʥʉ 

r2 = 180Ü ï A2 ʇʜʉ 

r3 = A3 ï 180Ü ʇʜɿ 

r4 = 360Ü ï A4 ʇʥɿ 

ɿʘ ʮʠʤʠ ʬʦʨʤʫʣʘʤʠ ʤʦʞʥʘ ʦʙʯʠʩʣʠʪʠ ʘʟʠʤʫʪʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʨʫʤʙʚ̔ i 

ʥʘʚʧʘʢʠ. 

 
ʈʠʩ. 3.3. ʉʧʽʚʚʽʜʥʦʰʝʥʥʷ ʤʽʞ ʨʫʤʙʘʤʠ ʽ ʘʟʠʤʫʪʘʤʠ 

 

(3.5) 
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ʗʢ ʟʘʟʥʘʯʘʣʦʩʴ ʨʘʥʽʰʝ, ʦʨʽʻʥʪʫʚʘʪʠ ʣʽʥʽʾ ʤʽʩʮʝʚʦʩʪʽ ʤʦʞʥʘ ʪʘʢʦʞ 

ʚʽʜʥʦʩʥʦ ʦʩʴʦʚʦʛʦ ʤʝʨʠʜʽʘʥʘ ʟʦʥʠ. 

ɻʦʨʠʟʦʥʪʘʣʴʥʠʡ ʢʫʪ ʤʽʞ ʧʽʚʥʽʯʥʠʤ ʥʘʧʨʷʤʦʤ ʦʩʴʦʚʦʛʦ ʤʝʨʠʜʽʘʥʘ ʟʦʥʠ 

ʘʙʦ ʥʘʧʨʷʤʦʤ, ʧʘʨʘʣʝʣʴʥʠʤ ʜʦ ʥʴʦʛʦ, i ʥʘʧʨʷʤʦʤ ʧʝʚʥʦʾ ʣʽʥʽʾ ʤʽʩʮʝʚʦʩʪʽ 

ʥʘʟʠʚʘʻʪʴʩʷ ʜʠʨʝʢʮʽʡʥʠʤ ʢʫʪʦʤ. ʎʝʡ ʢʫʪ ʚʽʜʣʽʯʫʶʪʴ ʚʽʜ ʧʽʚʥʽʯʥʦʛʦ ʥʘʧʨʷʤʫ 

ʦʩʴʦʚʦʛʦ ʤʝʨʠʜʽʘʥʘ ʟʘ ʛʦʜʠʥʥʠʢʦʚʦʶ ʩʪʨʽʣʢʦʶ i ʚʽʥ ʪʘʢʦʞ, ʷʢ i ʘʟʠʤʫʪ, 

ʟʤʽʥʶʻʪʴʩʷ ʚʽʜ 0Á ʜʦ 360Á. 

ʅʝʭʘʡ ʇʥʇʜ (ʨʠʩ. 3.3) - ʦʩʴʦʚʠʡ ʤʝʨʠʜʽʘʥ ʟʦʥʠ, ʘ ʇʥ'ʇʜ' - ʥʘʧʨʷʤ, 

ʧʘʨʘʣʝʣʴʥʠʡ ʜʦ ʥʴʦʛʦ; ʜʠʨʝʢʮʽʥʠʡ ʢʫʪ ʣʽʥʽʾ ɺʉ ʫ ʙʫʜʴ-ʷʢʽʡ ʪʦʯʮʽ (ʄ, ʄ1 ʄ2) 

ʜʦʨʽʚʥʶʻ ɻ. ʆʪʞʝ, ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʘʟʠʤʫʪʘ, ʜʠʨʝʢʮʽʡʥʠʡ ʢʫʪ ʚ ʙʫʜʴ-ʷʢʽʡ ʪʦʯʮʽ 

ʟʘʜʘʥʦʾ ʣʽʥʽʾ ʻ ʦʜʥʘʢʦʚʠʤ. 3 (ʨʠʩ. 3.3) ʚʠʜʥʦ, ʱʦ ʧʨʷʤʠʡ ʪʘ ʟʚʦʨʦʪʥʠʡ 

ʜʠʨʝʢʮʽʡʥʽ ʢʫʪʠ ʣʽʥʽʾ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʥʘ 180Á, ʪʦʙʪʦ 

ɻ' = ɻ Ñ 180Á. (3.6) 

3 (ʨʠʩ. 3.2) ʣʝʛʢʦ ʚʩʪʘʥʦʚʠʪʠ ʟʚ'ʷʟʦʢ ʤʽʞ ʜʠʨʝʢʮʽʡʥʠʤ ʢʫʪʦʤ ʪʘ ʘʟʠʤʫʪʦʤ. 

ʅʝʭʘʡ ʇʥ1ʇʜ1 i ʇʥ2ʇʜ2 ï ʥʘʧʨʷʤʠ ʽʩʪʠʥʥʠʭ ʤʝʨʠʜʽʘʥʽʚ ʫ ʪʦʯʢʘʭ ʄ1 ʪʘ ʄ2. 3 

ʨʦʟʨʘʭʫʥʢʫ ʚʠʜʥʦ: 

ɸ1  =  ‌ +  ‎.  (3.7) 

ɸ2  =  Ŭ ī ɔ.  (3.8) 

ɺʨʘʭʦʚʫʶʯʠ ʟʥʘʢʠ ɾ ʥʘ ʩʭʦʜʽ ʪʘ ʟʘʭʦʜʽ ʚʽʜ ʦʩʴʦʚʦʛʦ ʤʝʨʠʜʽʘʥʘ, ʤʦʞʥʘ 
ʟʘʤʽʩʪʴ ʬʦʨʤʫʣ (3.7) ʪʘ (3.8) ʟʘʧʠʩʘʪʠ ʟʘʛʘʣʴʥʫ ʬʦʨʤʫʣʫ 

ɸ = ɻ + ɾ. (3.9) 

ʆʪʞʝ, ʘʟʠʤʫʪʠ ʪʘ ʜʠʨʝʢʮʽʡʥʽ ʢʫʪʠ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʤʽʞ ʩʦʙʦʶ ʥʘ ʟʙʣʠʞʝʥʥʷ 

ʤʝʨʠʜʽʘʥʽʚ. 

ʑʦʙ ʢʨʘʱʝ ʟʨʦʟʫʤʽʪʠ ʩʫʪʴ ʘʟʠʤʫʪʽʚ ʪʘ ʜʠʨʝʢʮʽʡʥʠʭ ʢʫʪʽʚ, ʧʦʢʘʞʝʤʦ ʮʽ 

ʢʫʪʠ ʦʨʽʻʥʪʫʚʘʥʥʷ ʜʣʷ ʣʽʥʽʡ ʥʘ ʤʝʞʘʭ 6Á ʟʦʥʠ. ʄʝʨʠʜʽʘʥʠ ʚ ʪʦʯʢʘʭ ʄ1 ʪʘ ʄ2 

(ʨʠʩ. 3.4) ʥʘ ʢʨʘʷʭ ʟʦʥʠ ʟʦʙʨʘʟʷʪʴʩʷ ʥʘ ʧʣʦʱʠʥʽ, ʱʦ ʩʭʦʜʠʪʴʩʷ ʙʽʣʷ ʧʦʣʶʩʽʚ 

ɿʝʤʣʽ ʈ ʪʘ ʈ1 .  ʆʩʴʦʚʠʡ ʤʝʨʠʜʽʘʥ ʤʘʪʠʤʝ ʚʠʛʣʷʜ ʧʨʷʤʦʾ ʣʽʥʽʾ. ʇʫʥʢʪʠʨʥʽ 

ʣʽʥʽʾ ʚ ʪʦʯʢʘʭ M1 i ʄ2 ʧʘʨʘʣʝʣʴʥʽ ʜʦ ʦʩʴʦʚʦʛʦ ʤʝʨʠʜʽʘʥʘ. ʋ ʪʦʯʢʘʭ ʄ1 ʪʘ ʄ2 

ʘʟʠʤʫʪʠ ʙʫʜʫʪʴ ʚʽʜʧʦʚʽʜʥʦ ɸ1  =  Ŭ + ɔ i ɸ2  =Ŭ ï ɔ, ʪʦʙʪʦ ʚʠʟʥʘʯʘʶʪʴʩʷ ʟʘ 

ʬʦʨʤʫʣʦʶ (3.9) ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʟʥʘʢʚ̔ ʟʙʣʠʞʝʥʥʷ ʤʝʨʠʜʽʘʥʽʚ. ʊʦʯʢʘ ʄ 

ʨʦʟʪʘʰʦʚʘʥʘ ʥʘ ʦʩʴʦʚʦʤʫ ʤʝʨʠʜʽʘʥʽ ʟʦʥʠ, ʜʝ ɔ = 0. ʊʦʤʫ ʚ ʮʽʡ ʪʦʯʮʽ ʘʟʠʤʫʪ i 

ʜʠʨʝʢʮʽʡʥʠʡ ʢʫʪ ʣʽʥʽʾ MB ʦʜʥʘʢʦʚʽ. 

ɻʦʨʠʟʦʥʪʘʣʴʥʠʡ ʢʫʪ ʤʽʞ ʥʘʧʨʷʤʦʤ ʙʣʠʞʯʦʛʦ ʢʽʥʮʷ ʦʩʴʦʚʦʛʦ ʤʝʨʠʜʽʘʥʘ 

ʟʦʥʠ i ʥʘʧʨʷʤʦʤ ʣʽʥʽʾ ʤʽʩʮʝʚʦʩʪʽ ʥʘʟʠʚʘʻʪʴʩʷ ʨʫʤʙʦʤ. ʈʫʤʙ ï ʮʝ ʛʦʩʪʨʠʡ 

ʢʫʪ, ʱʦ ʟʤʽʥʶʻʪʴʩʷ ʚʽʜ 0Á ʜʦ 90Á. ʏʠʩʣʦʚʝ ʟʥʘʯʝʥʠʷ ʨʫʤʙʘ, ʷʢ i icʪʠʥʥʦʛʦ 

ʨʫʤʙʘ, ʟʘʚʞʜʠ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʥʘʟʚʦʶ ʯʚʝʨʪʽ, ʚ ʷʢʽʡ ʨʦʟʪʘʰʦʚʘʥʘ ʣʽʥʽʷ 

(ʇʥʉ, ʇʜʉ, ʇʜɿ, ʇʥɿ) (ʨʠʩ. 3.3). ɿʘʣʝʞʥʦʩʪʽ ʤʽʞ ʜʠʨʝʢʮʽʡʥʠʤʠ ʢʫʪʘʤʠ ʪʘ 

ʨʫʤʙʘʤʠ ʣʽʥʽʡ ʪʘʢʽ caʤ,̔ ʷʢ i ʤʽʞ ̔ʩʪʠʥʥʠʤʠ ʘʟʠʤʫʪʘʤʠ ʪʘ ʽʩʪʠʥʥʠʤʠ 

ʨʫʤʙʘʤʠ. ʋ ʙʫʜʴ-ʷʢ̔ʡ ʪʦʯʮ ̔ʣ̔ ʥʽʾ ʜʠʨʝʢʮʽʡʥʠʡ ʢʫʪ ʥʝʟʤʽʥʥʠʡ, ʘ ʧʨʷʤʠʡ ʪʘ 
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ʟʚʦʨʦʪʥʠʡ ʜʠʨʝʢʮʽʡʥʽ ʢʫʪʠ ʚʽʜʨ̔ʟʥʷʶʪʴʩʷ ʥʘ 180Á. ʎ ̔ ʦʩʦʙʣʠʚʦʩʪʽ  ̒

ʧʝʨʝʚʘʛʦʶ ʦʨʽʥ̒ʪʫʚʘʥʥʷ ʣʽʥʽʡ ʟʘ ʜʠʨʝʢʮʽʡʥʠʤʠ ʢʫʪʘʤʠ. 

ʗʢ ʚʽʜʦʤʦ, ʧʽʜ ʚʧʣʠʚʦʤ ʟʝʤʥʦʛʦ ʤʘʛʥʝʪʠʟʤʫ ʚʽʣɹʥʦ ʚʩʪʘʥʦʚʣʝʥʘ ʚ 

ʟʘʜʘʥʰ ʪʦʯʮ ̔ʥʘ ʚʝʨʪʠʢʘʣʴʥʽʡ oci ʤʘʛʥʛ̔ʥʘ ʩʪʨʽʣʢʘ ʧʦʢʘʟʫʚʘʪʠʤʝ ʥʘʧʨʷʤ 

ʤʘʛʥʽʪʥʦʛʦ ʤʝʨʠʜʘ̔ʥʘ ʚ ʮʽʮ ʪʦʯʮ.̔ ʎʷ ʚʣʘʩʪʠʚʽʩʪʴ ʤʘʛʥʪ̔ʥʦʾ ʩʪʨ̔ʣʠ ʜʘ ̒

ʟʤʦʛʫ ʦʨʽʥ̒ʪʫʚʘʪʠ ʣʽʥʽʾ ʤ̔ ʩʮʝʚʦʩʪʽ ʚ̔ ʜʥʦʩʥʦ ʤʘʛʥʛ̔ʥʦʛʦ ʤʝʨʠʜʘ̔ʥʘ. 

ɻʦʨʠʟʦʥʪʘʣʴʥʠʡ ʢʫʪ ʤʞ̔ ʥʘʧʨʷʤʘʤʠ ʧʚ̔ʥʯ̔ʥʦʛʦ ʢʽʥʮʷ ʤʘʛʥʛʛʥʦʛʦ 

ʤʝʨʠʜʘ̔ʥʘ i ʥʘʧʨʷʤʦʤ ʣʽʥʽʾ ʤ̔ ʩʮʝʚʦʩʪʽ ʥʘʟʠʚʘʪ̒ʴʩʷ ʤʘʛʥʪ̔ʥʠʤ ʘʟʠʤʫʪʦʤ. 

ʎʝʡ ʢʫʪ ʚʜ̔ʣʯ̔ʫ̒ʪʴʩʷ ʚʽʜ ʧʚ̔ʥʯ̔ʥʦʛʦ ʥʘʧʨʷʤʫ ʤʘʛʥʪ̔ʥʦʾ ʩʪʨ̔ʣʢʠ ʟʘ 

ʛʦʜʠʥʥʠʢʦʚʦʶ ʩʪʨʽʣʢʦʶ i ʟʤ̔ʥʁ̒ʪʴʩʷ ʚʽʜ 0Á ʜʦ 360Á. 

ʅʘ ʨʠʩ. 3.5 ʣʽʥʽ ̫ʇʥʤʇʜʤ ïʤʘʛʥʪ̔ʥʠʡ ʤʝʨʠʜʘ̔ʥ, ɸʤ ï ʤʘʛʥʪ̔ʥʠʡ ʘʟʠʤʫʪ 

ʣ̔ ʥʽʾ ɺʉ ʚ ʪʦʯʮ ̔ʄ, ʇʥʇʜ ï ʽʩʪʠʥʥʠʡ ʤʝʨʠʜʽʘʥ ʪʦʯʢʠ ʄ,ɸ ï ʽʩʪʠʥʥʠʡ 

ʘʟʠʤʫʪ ʣʽʥʽʾ ɺʉ ʚ ʪʦʯʮ ̔ʄ. 

ʋ ʙʫʜʴ-ʷʢ̔ʡ ʪʦʯʮ ̔ʤ̔ ʞ ʤʘʛʥʛʛʥʠʤ ʪʘ ʽʩʪʠʥʥʠʤ ʤʝʨʠʜʘ̔ʥʦʤ ʚʠʥʠʢʘ ̒ʢʫʪ 

ŭ (ʨʠʩ. 3.5), ʱʦ ʥʘʟʠʚʘʪ̒ʴʩʷ ʩʭʠʣʝʥʥʷʤ ʤʘʛʥʪ̔ʥʦʾ ʩʪʨ̔ʣʢʠ. ʇʚ̔ʥʯ̔ʥʠʡ 

ʢ̔ ʥʝʮʴ ʤʘʛʥʪ̔ʥʦʾ ʩʪʨ̔ʣʢʠ (ʤʘʛʥʪ̔ʥʠʡ ʤʝʨʠʜʘ̔ʥ) ʤʦʞʝ ʚʽʜʭʠʣʷʪʠʩʷ ʚʽʜ 

ʽʩʪʠʥʥʦʛʦ ʤʝʨʠʜʘ̔ʥʘ ʥʘ ʩʭʽʜ ʘʙʦ ʟʘʭʽʜ. ɿʘʣʝʞʥʦ ʚʽʜ ʮʴʦʛʦ poʟpiʟʥʷʶʪʴ 

ʩʭ̔ʜʥʝ ʪʘ ʟʘʭʽʜʥʝ ʩʭʠʣʝʥʥʷ. ʉʭʽʜʥʝ ʧʨʠʡʥʷʪʦ ʚʚʘʞʘʪʠ ʜʦʜʘʪʥʠʤ, ʟʘʭʽʜʥʝ ï 

ʚ̔ ʜ' ʤ̒ʥʠʤ. ɿʥʘʶʯʠ ʩʭʠʣʝʥʥʷ ʤʘʛʥʪ̔ʥʦʾ ʩʪʨ̔ʣʢʠ ʫ ʧʝʚʥʽʡ ʪʦʯʮ,̔ ʤʦʞʥʘ 

ʟʥʘʡʪʠ ʟʚ'ʷʟʦʢ ʤʞ̔ ʤʘʛʥʪ̔ʥʠʤ ʘʟʠʤʫʪʦʤ ʣʽʥʽʾ ʪʘ ʾʾ ʽʩʪʠʥʥʠʤ ʘʟʠʤʫʪʦʤ ʘʙʦ 

ʜʠʨʝʢʮʽʡʥʠʤ ʢʫʪʦʤ. 3 (ʨʠʩ. 3.5) ʚʠʜʥʦ, ʱʦ 

ɸ =  ɸʤ +  ŭ.  (3.10) 

ʇʨʠʨ̔ʚʥʶʶʯʠ npaʚi ʯʘʩʪʠʥʠ ʬʦʨʤʫʣ (3.9) ʪʘ (3.10), ʦʪʨʠʤʘʤ̒ʦ 

ɸM  + ŭ =  Ŭ +  y .  (3.11) 

ɿʚ̔ʜʩʠ 

Ŭ =  ɸʤ +  ŭ ï ʫ.  (3.12) 

ʇʦʟʥʘʯʠʤʦ 

ŭ ï ʫ =  ʇ.  (3.13) 

 
ʈʠʩ. 3.4. ɸʟʠʤʫʪʠ i ʜʠʨʝʢʮʽʡʥ̔ ʢʫʪʠ ʈʠʩ. 3.5. ɿʚ'ʷʟʦʢ ʤʞ̔ 

ʣʽʥʽʷʤʠ ʦʨ̔ʥ̒ʪʫʚʘʥʥʷ 
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ɺʝʣʠʯʠʥʫ ʇ ʥʘʟʠʚʘʶʪʴ ʟʘʛʘʣʴʥʦʶ ʧʦʧʨʘʚʢʦʶ ʟʘ ʩʭʠʣʝʥʥʷ ʤʘʛʥʪ̔ʥʦʾ 

ʩʪʨ̔ʣʢʠ ʪʘ ʟʙʣʠʞʝʥʥʷ ʤʝʨʠʜʘ̔ʥʚ̔. ɺʨʘʭʦʚʫʶʯʠ ʧʦʟʥʘʯʝʥʥʷ, ʧʝʨʝʧʠʰʝʤʦ 

(3.12) ʪʘʢ 

Ŭ =  ɸʤ +  ʇ.  (3.14) 

ɿʘʟʥʘʯʠʤʦ, ʱʦ ʩʭʠʣʝʥʥʷ ʤʘʛʥʪ̔ʥʦʾ ʩʪʨ̔ʣʢʠ ʧʦʩʪʽʡʥʦ ʟʤʽʥʁ̒ʪʴʩʷ. 

ʈʦʟʨʟ̔ʥʷʶʪʴ piʯʥʽ ʪʘ ʚʽʢʦʚʽ ʟʤ̔ʥʠ ʩʭʠʣʝʥʴ. ɸʤʧʣʪ̔ʫʜʘ ʚʽʢʦʚʦʛʦ ʢʦʣʠʚʘʥʥʷ 

ʩʭʠʣʝʥʥʷ ʤʘʛʰʪʥʦ ʾʩʪʨ̔ʣʢʠ ʩʪʘʥʦʚʠʪʴ ʙʣʠʟʴʢʦ 22,5Á ʧʨʦʪʷʛʦʤ 500 ʨʦʢʚ̔. 

Kpiʤ ʪʦʛʦ, ʻ ʜʦʙʦʚ ̔ʢʦʣʠʚʘʥʥʷ ʩʭʠʣʝʥʥʷ ʤʘʛʥʪ̔ʥʦʾ ʩʪʨ̔ʣʢʠ ʟ ʘʤʧʣʪ̔ʫʜʦʶ 

ʙʣʠʟʴʢʦ 15', ʘ ʽʥʢʦʣʠ i ʙ̔ ʣʴʰʝ. ʊʦʤʫ ʦʨʽʥ̒ʪʫʚʘʪʠ ʣʽʥʽʾ ʤ̔ ʩʮʝʚʦʩʪʽ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʤʘʛʥʪ̔ʥʠʭ ʘʟʠʤʫʪʚ̔ ʪʘ ʨʫʤʙʚ̔ ʤʦʞʥʘ ʣʠʰʝ ʥʘʙʣʠʞʝʥʦ. ɺ 

ʨʘʡʦʥʘʭ ʤʘʛʥʪ̔ʥʠʭ ʘʥʦʤʘʣʽʡ ʦʨ̔ʥ̒ʪʫʚʘʥʥʷ ʣʽʥʽʡ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʘʛʥʪ̔ʥʠʭ 

ʘʟʠʤʫʪʚ̔ ʪʘ ʨʫʤʙʚ̔ ʚʟʘʛʘʣ ̔ ʥʝʤʦʞʣʠʚʝ. ʉʣʽʜ ʦʩʪʝʨʛ̔ʘʪʠʩʷ ʚʧʣʠʚʚ̔ ʥʘ 

ʤʘʛʥʪ̔ʥʫ ʩʪʨ̔ʣʢʫ ʣʽʥʽʡ ʝʣʝʢʪʨʦʧʝʨʝʜʘʯ, ʦʩʦʙʣʠʚʦ ʫ ʤʩ̔ʴʢʠʭ ʫʤʦʚʘʭ, ʪʘ 

ʚʧʣʠʚʫ ʤʝʪʘʣʝʚʠʭ ʧʨʝʜʤʝʪʽʚ. 

3.2. ɿʚ'ʷʟʦʢ ʜʠʨʝʢʮʽʡʥʠʭ ʢʫʪʽʚ ʜʚʦʭ ʣʽʥʽʡ ʟ ʛʦʨʠʟʦʥʪʘʣʴʥʠʤ ʢʫʪʦʤ  

ʤʽʞ ʥʠʤʠ. 

ʅʝʭʘʡ ʜʚʽ ʣʽʥʽʾ 1-2 ʽ 2-3 ʫʪʚʦʨʶʶʪʴ ʤʽʞ ʩʦʙʦʶ ʢʫʪ ɓʇ (ʨʠʩ. 3.6), ʱʦ 

ʣʝʞʠʪʴ ʩʧʨʘʚʘ ʧʦ ʭʦʜʫ. ʗʢʱʦ ʚʽʜʦʤʽ ʜʠʨʝʢʮʽʡʥʠʡ ʢʫʪ ʩʪʦʨʦʥʠ 1-2 ʽ 

ʛʦʨʠʟʦʥʪʘʣʴʥʠʡ ʢʫʪ ɓʇ, ʪʦ ʤʦʞʥʘ ʨʦʟʨʘʭʫʚʘʪʠ ʜʠʨʝʢʮʽʡʥʠʡ ʢʫʪ ʧʦʜʘʣʴʰʦʾ 

ʩʪʦʨʦʥʠ Ŭ2-3 [10]. 

ɿʛʽʜʥʦ ʟ ʧʦʟʥʘʯʝʥʥʷʤʠ ʨʠʩ. 3.6,  

Ŭ2-3 = Ŭ1-2 + ʭ, 
ʜʝ 

ʭ = 180Á ï ɓʇ. 
ʊʦʜʽ 

Ŭ2-3 = Ŭ1-2  + 180Á ï ɓʇ. (3.15) 

ʗʢɦʦ ʚʽʜʦʤʠʡ ʛʦʨʠʟʦʥʪʘʣʴʥʠʡ ʢʫʪ ɓʃ, ɦ ʦ ʣʝʞʠʪʴ ʣʽʚʦʨʫʯ ʧʦ ʭʦʜʫ ʪʦ 

ʜʠʨʝʢʮʽʡʥʠʡ ʢʫʪ Ŭ2-3 ʚʠʟʥʘʯʠʪʴʩʷ: 

ʈʠʩ. 3.6. ɿʚ'ʷʟʦʢ ʜʠʨʝʢʮʽʡʥʠʭ ʢʫʪʽʚ ʜʚʦʭ ʣʽʥʽʡ ʟ ʛʦʨʠʟʦʥʪʘʣʴʥʠʤ ʢʫʪʦʤ ʤʽʞ 

ʥʠʤʠ. 

 
ʭ 
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Ŭ2-3 = Ŭ1-2 + ʭ, 

ʜʝ 

ʭ = ɓʃ ï 180Á. 
ʟʚʽʜʩʠ 

 Ŭ2-3 = Ŭ1-2  ï 180Á + ɓʃ . (3.16) 

ʆʪʨʠʤʘʥʽ ʜʣʷ ʢʦʥʢʨʝʪʥʦʛʦ ʚʠʧʘʢʫ ʬʦʨʤʫʣʠ (3.15) ʽ (3.16) ʩʧʨʘʚʝʜʣʠʚʽ 

ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʜʠʨʝʢʮʽʡʥʦʛʦ ʢʫʪʘ ʙʫʜʴ-ʷʢʦʾ ʧʦʜʘʣʴʰʦʾ ʩʪʦʨʦʥʠ. ʊʦʜʽ ʜʣʷ 

ʟʘʛʘʣʴʥʦʛʦ ʚʠʧʘʜʢʫ ʤʦʞʥʘ ʟʘʧʠʩʘʪʠ: 

 

Ŭn = Ŭn-1 + 180Á ï ɓʇ, 

  (3.17) 

Ŭn = Ŭn-1 ï 180Á + ɓʃ. 

ʪ. ʝ. ʢʫʪ ʜʠʨʝʢʮʽʾ ʧʦʜʘʣʴʰʦʾ ʩʪʦʨʦʥʠ ʜʦʨʽʚʥʶʻ  ʜʠʨʝʢʮʽʾʥʦʤʫ ʢʫʪʫ ʧʦʧʝ- 

ʨʝʜʥʴʦʾ ʩʪʦʨʦʥʠ ʧʣʶʩ (ʯʠ ʤʽʥʫʩ) 180Á ʤʽʥʫʩ ʧʨʘʚʠʡ (ʯʠ ʧʣʶʩ ʣʽʚʠʡ) ʧʦ ʭʦʜʫ 

ʚʠʤʽʨʷʥʠʡ ʛʦʨʠʟʦʥʪʘʣʴʥʠʡ ʢʫʪ. 
ʅʘ ʦʩʥʦʚʽ ʬʦʨʤʫʣ (3.15) ï (3.17) ʤʦʞʝ ʙʫʪʠ ʣʝʛʢʦ ʚʠʨʽʰʝʥʝ ʟʚʦʨʦʪʥʝ 

ʟʘʚʜʘʥʥʷ - ʚʠʟʥʘʯʝʥʥʷ ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʢʫʪʘ (ʧʨʘʚʦʛʦ ʘʙʦ ʣʽʚʦʛʦ ʧʦ ʭʦʜʫ) ʤʽʞ 

ʜʚʦʤʘ ʩʪʦʨʦʥʘʤʠ ʟ ʚʽʜʦʤʠʤʠ ʜʠʨʝʢʮʽʡʥʠʤʠ ʢʫʪʘʤʠ [12, 13] 

3.3. ʇʨʷʤʘ ʛʝʦʜʝʟʠʯʥʘ ʟʘʜʘʯʘ 

ɺʽʜʦʤʽ (ʨʠʩ. 3.7) ʢʦʦʨʜʠʥʘʪʠ ʍ1, ʋ2  ʪʦʯʢʠ 1 ʜʠʨʝʢʮʽʡʥʠʡ ʢʫʪ ʘ1.2 

ʥʘʧʨʷʤʢʫ ʣʽʥʽʾ 1-2, ʛʦʨʠʟʦʥʪʘʣʴʥʘ ʧʨʦʝʢʮʽʷ (ʧʨʦʣʦʞʝʥʥʷ) d1-2  ʣʽʥʽʾ1-2. 

ʅʝʦʙʭʽʜʥʦ ʚʠʟʥʘʯʠʪʠ ʢʦʦʨʜʠʥʘʪʘ ʍ2 ʋ2 ʪʦʯʢʠ 2 [1]. 

ʎʷ ʟʘʜʘʯʘ ʨʦʟʚ'ʷʟʫʻʪʴʩʷ ʥʘ ʛʦʨʠʟʦʥʪʘʣʴʥʽʡ ʧʣʦʱʠʥʽ. 

ʈʠʩ. 3.7. ʇʨʷʤʘ ʪʘ ʟʚʦʨʦʪʥʷ ʛʝʦʜʝʟʠʯʥʘ ʟʘʜʘʯʠ 
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ɺʝʣʠʯʠʥʠ ȹʍ1-2, ȹʋ1-2 ï ʥʘʟʠʚʘʶʪʴ ʧʨʠʨʦʩʪʘʤʠ ʢʦʦʨʜʠʥʘʪ. ɯʟ 

ʧʨʷʤʦʢʫʪʥʦʛʦ ʪʨʠʢʫʪʥʠʢʘ 1112:  

  

  ȹʍ1-2 = d1-2 cosŬ1-2; (3.18) 

  ȹY1-2 = d1-2 sinŬ1-2; (3.19) 

ʪʦʜʽ 

  ʍ2 = ʍ1 + ȹʍ1-2; (3.20) 

  Y2 = Y1 + ȹY1-2. (3.21) 

 

3.4. ɿʚʦʨʦʪʥʘ ʛʝʦʜʝʟʠʯʥʘ ʟʘʜʘʯʘ 

ɼʣʷ ʨʦʟʚ'ʷʟʘʥʥʷ ʟʘʜʘʯʽ ʨʠʩʫʥʦʢ ʪʦʡ ʞʝ, ʱʦ  ̔ʜʣʷ ʧʨʷʤʦʾ ʟʘʜʘʯʽ, ʘʣʝ 

ʫʤʦʚʘ ʟʘʜʘʯʽ ʪʘʢʘ: 

- ʚʽʜʦʤʽ ʢʦʦʨʜʠʥʘʪʘ ʪʦʯʦʢ 1 ʽ 2, ʪʦʙʪʦ ʍ1, Y1, ʍ2, Y2; 

- ʚʠʟʥʘʯʠʪʠ ʜʠʨʝʢʮʽʡʥʠʡ ʢʫʪ Ŭ1-2  ʥʘʧʨʷʤʢʫ ʣʽʥʽʾ 1-2 ʽ ʛʦʨʠʟʦʥʪʘʣʴʥʝ 

ʧʨʦʣʦʞʝʥʥʷ d1.2  ʣʽʥ̔ʾ  1-2. 

 ɯʟ ʪʦʛʦ ʞ ʧʨʷʤʦʢʫʪʥʦʛʦ ʪʨʠʢʫʪʥʠʢʘ 1112: 

' 2 1 1 2
1 2

2 1 1 2

,
Y Y Y

tg
X X X

a -
-

-

- D
= =

- D
 

ʜʝ Ŭ'  - ʛʦʩʪʨʠʡ ʢʫʪ ( ʚʝʣʠʯʠʥʘ ʨʫʤʙʘ). 

 ʋ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʟʥʘʢʽʚ ʧʨʠʨʦʩʪʽʚ ʢʦʦʨʜʠʥʘʪ ʦʙʯʠʩʣʶʶʪʴ ʚʝʣʠʯʠʥʫ 

ʜʠʨʝʢʮʽʡʥʦʛʦ ʢʫʪʘ. 

ʗʢʱʦ: 

1) ȹY ʤʘʻ ʟʥʘʢ + ʽ ȹʍ ʪʝʞ ʤʘʻ ʟʥʘʢ +, ʪʦ Ŭ =  Ŭ';' 
2) ȹY ʤʘʻ ʟʥʘʢ + ʘ ȹX ʤʘʻ ʟʥʘʢ ï, ʪʦ Ŭ = 180Á ï Ŭ';  

3) ȹY ʤʘʻ ʟʥʘʢ ï ʽ ȹX ʪʝʞ ʤʘʻ ʟʥʘʢ ï, ʪʦ Ŭ = 180Á + Ŭ';  

4) ȹY ʤʘʻ ʟʥʘʢ ï ʘ ȹʍ ʤʘʻ ʟʥʘʢ +, ʪʦ Ŭ = 360Á ï Ŭ';  

 

ɻʦʨʠʟʦʥʪʘʣʴʥʝ ʧʨʦʣʦʞʝʥʥʷ: 

 

1 2 1 2
1 2

1 2 1 2

;
sin cos

Y X
d

a a
- -

-

- -

D D
= =

 
ʘʙʦ 

2 2

1 2 1 2 1 2.d X Y- - -= D +D
 

 

(3.22) 

(3.23) 

(3.24) 
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ʇʠʪʘʥʥʷ ʜʣʷ ʩʘʤʦʢʦʥʪʨʦʣʶ 

1. ʑʦ ʟʥʘʯʠʪʴ ʦʨʽʻʥʪʫʚʘʪʠ ʣʽʥʽʶ ʤʽʩʮʝʚʦʩʪʽ ʽ ʷʢʽ ʦʨʽʻʥʪʫʶʪʴ ʢʫʪʠ ʚʠ 

ʟʥʘʻʪʝ? 

2. ʗʢʽ ʥʘʧʨʷʤʢʠ ʧʨʠʡʤʘʶʪʴʩʷ ʟʘ ʚʠʭʽʜʥʽ ʧʨʠ ʦʨʽʻʥʪʫʚʘʥʥʽ ʣʽʥʽʡ? 

3. ʑʦ ʥʘʟʠʚʘʻʪʴʩʷ ʩ̔ʪʠʥʥʠʡ (ʛʝʦʛʨʘʬʯ̔ʥʠʡ) ʘʟʠʤʫʪʦʤ ʽ ʚ ʷʢʠʭ ʤʝʞʘʭ ʚʽʥ 

ʟʤʽʥʶʻʪʴʩʷ? 

4. ʑʦ ʥʘʟʠʚʘʻʪʴʩʷ ʤʘʛʥʽʪʥʠʤ ʘʟʠʤʫʪʦʤ ʽ ʚ ʷʢʠʭ ʤʝʞʘʭ ʚʽʥ ʟʤʽʥʶʻʪʴʩʷ? 

5. ʑʦ ʥʘʟʠʚʘʻʪʴʩʷ ʜʠʨʝʢʮʽʡʥʠʤ ʢʫʪʦʤ ʽ ʚ ʷʢʠʭ ʤʝʞʘʭ ʚʽʥ ʟʤʽʥʶʻʪʴʩʷ? 

6. ʑʦ ʪʘʢʝ ʟʙʣʠʞʝʥʥʷ ʤʝʨʠʜʽʘʥʽʚ? 

7. ʑʦ ʪʘʢʝ ʩʭʠʣʝʥʥʷ ʤʘʛʥʽʪʥʦʾ ʩʪʨʽʣʢʠ? 

8. ʗʢʠʡ ʟʚ'ʷʟʦʢ ʜʠʨʝʢʮʽʡʥʦʛʦ ʢʫʪʘ ʟ ʽʩʪʝʥʥʠʤ ʽ ʤʘʛʥʽʪʥʠʤ ʘʟʠʤʫʪʘʤʠ? 

9. ʑʦ ʪʘʢʝ ʨʫʤʙ ʣʽʥʽʾ? ɿʦʙʨʘʟʽʪʴ ʨʫʤʙʠ ʣʽʥʽʡ ʥʘ ʨʠʩʫʥʢʫ ʚ ʨʽʟʥʠʭ 
ʯʝʪʚʝʨʪʷʭ. 

10. ʏʠʤ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʧʨʷʤʠʡ ʜʠʨʝʢʮʽʡʥʠʡ ʢʫʪ ʣʽʥʽʾ ʚʽʜ ʟʚʦʨʦʪʥʦʛʦ? 

11. ɿʦʙʨʘʟʽʪʴ ʥʘ ʨʠʩʫʥʢʫ ʟʚô̫ ʟʦʢ ʜʠʨʝʢʮʽʡʥʠʡ ʢʫʪʽʚ ʟ ʨʫʤʙʘʤʠ? 

12. ʗʢʠʡ ʟʚ'ʷʟʦʢ  ʜʠʨʝʢʮʽʡʥʠʭ ʢʫʪʽʚ ʜʚʦʭ ʣʽʥʽʡ ʟ ʛʦʨʠʟʦʥʪʘʣʴʥʠʤ ʢʫʪʦʤ 

ʤʽʞ ʥʠʤʠ? 

13. ɺʠʟʥʘʯʠʪʠ ʜʠʨʝʢʮʽʡʥʠʡ ʢʫʪ ʣʽʥʽʾ 3-4, ̫ ʢʱʦ ʜʠʨʝʢʮʽʡʥʠʡ ʢʫʪ ʣʽʥʽʾ 1-2 

Ŭ1-2 = 126Á35ᾳ; ʣʽʚʠʡ ʧʦ ʭʦʜʫ ʚʠʤʽʨʷʥʠʡ ʛʦʨʠʟʦʥʪʘʣʴʥʠʡ ʢʫʪ ʚ ʪʦʯʮʽ 2 

ɓ2ʣʽʚ = 68Á48ᾳ, ʘ ɓ3ʧʨ = 223Á15ᾳ ʚ ʪʦʯʮʽ 3. ɿʦʙʨʘʟʽʪʴ ʥʘ ʨʠʩʫʥʢʫ. 

14. ʋʯʦʤʫ ʩʫʪʴ ʧʨʷʤʦʾ ʛʝʦʜʝʟʠʯʥʦʾ ʟʘʜʘʯʽ? 

15. ʅʘʧʠʰʽʪʴ ʭʽʜ ʨʽʰʝʥʥʷ ʟʚʦʨʦʪʥʦʾ ʛʝʦʜʝʟʠʯʥʦʾ ʟʘʜʘʯʽ? 

16. ʆʩʴʦʚʠʡ ʨʫʤʙ ʣʽʥʽʾ ʖɿ: 55Á. ɺʠʟʥʘʯʠʪʠ ʜʠʨʝʢʮʽʡʥʠʡ ʢʫʪ? 

17. ɺʠʟʥʘʯʠʪʝ ʤʘʛʥʽʪʥʠʡ ʘʟʠʤʫʪ ʣʽʥʽʾ, ʷʢʱʦ ʾʾ ʩ̔ʪʠʥʥʠʡ ʘʟʠʤʫʪ ʨʽʚʥʠʡ 

50Á, ʚʽʜʭʠʣʝʥʥʷ ʤʘʛʥʽʪʥʦʾ ʩʪʨʽʣʢʠ ʟʘʭʽʜʥʝ 5Á30''? 

18. ɯʩʪʠʥʥʠʡ ʘʟʠʤʫʪ ʣʽʥʽʾ ʨʽʚʥʠʡ 98Á30'', ʤʘʛʥʽʪʥʠʡ ʘʟʠʤʫʪ 95Á30''. 

ɺʠʟʥʘʯʠʪʠ ʩʭʠʣʝʥʥʷ ʤʘʛʥʽʪʥʦʾ ʩʪʨʽʣʢʠ? 

19. ɺʠʟʥʘʯʠʪʠ ʜʠʨʝʢʮʽʡʥʠʡ ʢʫʪ ʣʽʥʽʾ ʷʢʱʦ ʚʽʜʦʤʠ: ʽʩʪʠʥʥʠʡ ʘʟʠʤʫʪ 

ʨʽʚʥʠʡ 67ʦ, ʟʙʣʠʞʝʥʥʷ ʤʝʨʠʜʽʘʥ 2ʦ30ᾳ ʽ ʩʭʠʣʝʥʥʷ ʤʘʛʥʽʪʥʦʾ ʩʪʨʽʣʢʠ 

0ʦ 30ᾳ? 

20. ʏʠʤ ʢʦʥʪʨʦʣʶʻʪʴʩʷ ʧʨʘʚʠʣʴʥʽʩʪʴ ʦʙʯʠʩʣʝʥʥʷ ʜʠʨʝʢʮʽʡʥʦʛʦ ʢʫʪʘ ʧʨʠ 

ʨʽʰʝʥʥʽ ʟʚʦʨʦʪʥʦʾ ʛʝʦʜʝʟʠʯʥʦʾ ʟʘʜʘʯʽ? 

21. ʇʦ ʚʽʜʦʤʠʤ ʢʦʦʨʜʠʥʘʪʘʤ ʪʦʯʢʠ 1 ( ʍ1=6 750.25 ʤ, ʋ1=4 356.18ʤ) ʣʽʥʽʾ 

1-2, ʜʠʨʝʢʮʽʡʥʦʤʫ ʢʫʪʫ ʮʽʻʾ ʣʽʥʽʾ 1250 30ô ʽ ʾʾ ʛʦʨʠʟʦʥʪʘʣʴʥʦʤʫ 

ʧʨʦʣʦʞʝʥʥʶ 125.87ʤ, ʚʠʟʥʘʯʠʪʠ ʢʦʦʨʜʠʥʘʪʠ ʪʦʯʢʠ 2 ? ɿʦʙʨʘʟʽʪʴ ʥʘ 

ʨʠʩʫʥʢʫ. 

22. ʇʦ ʚʽʜʦʤʠʤ ʢʦʦʨʜʠʥʘʪʘʤ ʪʦʯʦʢ 3 (ʍ3 = 3 567.32 ʤ, ʋ3 =2 691. 94 ʤ.) 

ʪʘ 4 ( ʍ4 = 3 915.67 ʤ, ʋ4 = 2 009.45 ʤ.) ʚʠʟʥʘʯʠʪʠ ʜʠʨʝʢʮʽʡʥʠʡ ʢʫʪ 

ʣʽʥʽʾ 3-4 ʪʘ ʛʦʨʠʟʦʥʪʘʣʴʥʝ ʧʨʦʣʦʞʝʥʥʷ ʤʽʞ ʪʦʯʢʘʤʠ ? ɿʦʙʨʘʟʽʪʴ ʥʘ 

ʨʠʩʫʥʢʫ. 
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4. ʂɸʈʊʀ, ʇʃɸʅʀ ʊɸ ʄɸʉʐʊɸɹʀ 

4.1. ʇʦʥʷʪʪʷ ʧʨʦ ʧʣʘʥ, ʢʘʨʪʫ ʽ ʧʨʦʬʽʣʴ 

ʆʩʥʦʚʥʠʤ ʧʽʜʩʫʤʢʦʤ ʪʦʧʦʛʨʘʬʦ-ʛʝʦʜʝʟʠʯʝʩʢʠʭ ʨʦʙʽʪ ʻ ʢʨʝʩʣʝʥʥʷ ʟʝʤʥʦʾ 

ʧʦʚʝʨʭʥʽ, ʱʦ ʩʢʣʘʜʝʥʝ ʟʘ ʧʝʚʥʠʤʠ ʧʨʘʚʠʣʘʤʠ ʽ ʚʽʜʧʦʚʽʜʘʻ ʚʩʪʘʥʦʚʣʝʥʠʤ 

ʚʠʤʦʛʘʤ. ʊʘʢʠʤʠ ʢʨʝʩʣʝʥʥʷʤʠ ʻ ʧʣʘʥ, ʢʘʨʪʘ ʽ ʧʨʦʬʽʣʴ [9]. 

ɿ ʧʨʠʚʝʜʝʥʦʛʦ ʨʘʥʽʰʝ ʚʠʜʥʦ, ʱʦ ʧʨʠ ʟʦʙʨʘʞʝʥʥʽ ʥʝʚʝʣʠʢʦʾ ʜʽʣʷʥʢʠ 

ʟʝʤʥʦʾ ʧʦʚʝʨʭʥʽ (ʚ ʤʝʞʘʭ ʧʣʦʱʽ ʢʨʫʛʘ ʨʘʜʽʫʩʦʤ ʜʦ 10 ʢʤ) ʯʘʩʪʠʥʫ ʫʨʦʚʝʥʥʦʡ 

ʧʦʚʝʨʭʥʽ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʡʦʤʫ, ʤʦʞʥʘ ʧʨʠʡʥʷʪʠ ʟʘ ʛʦʨʠʟʦʥʪʘʣʴʥʫ ʧʣʦʱʠʥʫ. 

ʆʪʞʝ, ʧʨʠ ʦʨʪʦʛʦʥʘʣʴʥʦʤʫ ʧʨʦʝʢʪʫʚʘʥʥʽ ʪʦʯʦʢ ʟʝʤʥʦʾ ʧʦʚʝʨʭʥʽ ʥʘ 

ʛʦʨʠʟʦʥʪʘʣʴʥʫ ʧʣʦʱʠʥʫ ʛʦʨʠʟʦʥʪʘʣʴʥʽ ʧʨʦʝʢʮʽʾ ʣʽʥʽʡ ʽ ʢʫʪʽʚ ʤʽʩʮʝʚʦʩʪʽ 

ʙʫʜʫʪʴ ʦʪʨʠʤʘʥʽ ʙʝʟ ʩʧʦʪʚʦʨʝʥʴ. ʂʨʝʩʣʝʥʥʷ, ʜʘʻ ʚ ʟʤʝʥʰʝʥʦʤʫ ʽ ʧʦʜʽʙʥʦʤʫ 

ʚʠʛʣʷʜʽ ʟʦʙʨʘʞʝʥʥʷ ʛʦʨʠʟʦʥʪʘʣʴʥʦʾ ʧʨʦʝʢʮʽʾ ʥʝʚʝʣʠʢʦʾ ʜʽʣʷʥʢʠ ʤʽʩʮʝʚʦʩʪʽ, ʚ 

ʤʝʞʘʭ ʷʢʦʾ ʢʨʠʚʠʟʥʘ ʫʨʦʚʝʥʥʦʡ ʧʦʚʝʨʭʥʽ ʥʝ ʚʨʘʭʦʚʫʻʪʴʩʷ ʥʘʟʠʚʘʻʪʴʩʷ 

ʧʣʘʥʦʤ. 

ʅʘ ʧʣʘʥʽ ʤʦʞʫʪʴ ʟʦʙʨʘʞʘʪʠʩʷ ʩʠʪʫʘʮʽʷ ʽ ʨʝʣʴʻʬ. ʉʠʪʫʘʮʽʶ ʤʽʩʮʝʚʦʩʪʽ 

ʩʢʣʘʜʘʻ ʩʫʢʫʧʥʽʩʪʴ ʢʦʥʪʫʨʽʚ ʽ ʥʝʨʫʭʦʤʠʭ ʤʽʩʮʝʚʠʭ ʧʨʝʜʤʝʪʽʚ. ɼʦ ʨʝʣʴʻʬʫ 

ʚʽʜʥʦʩʷʪʴʩʷ ʥʝʨʽʚʥʦʩʪʽ ʟʝʤʥʦʾ ʧʦʚʝʨʭʥʽ ʧʨʠʨʦʜʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ.  

ʗʢʱʦ ʥʘ ʧʣʘʥʽ ʟʦʙʨʘʞʘʻʪʴʩʷ ʪʽʣʴʢʠ ʩʠʪʫʘʮʽʷ, ʪʦ ʪʘʢʠʡ ʧʣʘʥ, ʥʘʟʠʚʘʻʪʴʩʷ 

ʩʠʪʫʘʮʽʡʥʠʤ ʘʙʦ ʢʦʥʪʫʨʥʠʤ. ʗʢʱʦ ʦʢʨʽʤ ʩʠʪʫʘʮʽʾ ʥʘ ʧʣʘʥʽ ʟʦʙʨʘʞʘʻʪʴʩʷ 

ʨʝʣʴʻʬ, ʪʦ ʪʘʢʠʡ ʧʣʘʥ ʥʘʟʠʚʘʻʪʴʩʷ ʪʦʧʦʛʨʘʬʽʯʥʠʤ. ɿʘ ʧʣʘʥʦʤ ʤʦʞʥʘ 

ʚʠʨʽʰʫʚʘʪʠ ʨʽʟʥʽ ʟʘʚʜʘʥʥʷ: ʚʠʤʽʨʶʚʘʪʠ ʚʽʜʩʪʘʥʽ ʤʽʞ ʪʦʯʢʘʤʠ ʤʽʩʮʝʚʦʩʪʽ, 

ʢʫʪʠ, ï ʤʽʞ ʟʘʜʘʥʠʤʠ ʥʘʧʨʷʤʘʤʠ, ʧʣʦʱʽ ʜʽʣʷʥʦʢ ʟʝʤʥʦʾ ʧʦʚʝʨʭʥʽ, ʚʠʟʥʘʯʘʪʠ 

ʚʽʜʤʽʪʢʠ ʪʦʯʦʢ, ʢʨʫʪʠʟʥʫ ʩʢʘʪʽʚ ʽ ʪ. ʧ. ʊʦʥʦʩʪʴ ʨʽʰʝʥʥʷ ʚʢʘʟʘʥʠʭ ʟʘʚʜʘʥʴ 

ʟʘʣʝʞʠʪʴ ʚʽʜ ʤʘʩʰʪʘʙʫ ʧʣʘʥʫ. 

ʄʘʁ ʯʠ ʪʦʧʦʛʨʘʬʽʯʥʠʡ ʧʣʘʥ, ʤʦʞʥʘ ʩʢʣʘʩʪʠ ʟʦʙʨʘʞʝʥʥʷ ʚʝʨʪʠʢʘʣʴʥʦʛʦ 

ʨʦʟʨʽʟʫ ʤʽʩʮʝʚʦʩʪʽ ʧʦ ʟʘʜʘʥʦʤʫ ʥʘʧʨʷʤʫ ʱʦ ʥʘʟʠʚʘʻʪʴʩʷ ʧʨʦʬʽʣʝʤ. ʇʨʦʬʽʣʴ 

ʭʘʨʘʢʪʝʨʠʟʫʻ ʨʝʣʴʻʬ ʧʦ ʣʽʥʽʾ ʤʽʩʮʝʚʦʩʪʽ. ʇʣʘʥ ʽ ʧʨʦʬʽʣʴ ʩʣʫʞʘʪʴ ʦʩʥʦʚʥʠʤʠ 

ʧʦʯʘʪʢʦʚʠʤʠ ʜʦʢʫʤʝʥʪʘʤʠ ʧʨʠ ʧʨʦʝʢʪʫʚʘʥʥʽ ʽ ʙʫʜʽʚʥʠʮʪʚʽ ʽʥʞʝʥʝʨʥʠʭ 

ʩʧʦʨʫʜ. 

ʇʨʠ ʟʦʙʨʘʞʝʥʥʽ ʟʥʘʯʥʠʭ ʪʝʨʠʪʦʨʽʡ ʟʝʤʥʦʾ ʧʦʚʝʨʭʥʽ ʚʠʥʠʢʘʻ 

ʥʝʦʙʭʽʜʥʽʩʪʴ ʦʙʣʽʢʫ ʢʨʠʚʠʟʥʠ ɿʝʤʣʽ. ɿʤʝʥʰʝʥʝ ʽ ʩʧʦʪʚʦʨʝʥʝ ʽʟ-ʟʘ ʢʨʠʚʠʟʥʠ 

ɿʝʤʣʽ ʟʦʙʨʘʞʝʥʥʷ ʟʥʘʯʥʠʭ ʪʝʨʠʪʦʨʽʡ ʟʝʤʥʦʾ ʧʦʚʝʨʭʥʽ ʥʘ ʧʣʦʱʠʥʽ, 

ʧʦʙʫʜʦʚʘʥʝ ʚ ʧʝʚʥʽʡ ʢʘʨʪʦʛʨʘʬʽʯʥʽʡ ʧʨʦʝʢʮʽʾ, ʥʘʟʠʚʘʻʪʴʩʷ ʢʘʨʪʦʡ. ʇʨʠ 

ʧʦʙʫʜʦʚʽ ʢʘʨʪʠ ʥʘ ʧʣʦʱʠʥʠ ʧʘʧʝʨʫ ʥʘʥʦʩʠʪʴʩʷ ʩʽʪʢʘ ʤʝʨʠʜʽʘʥʽʚ ʽ ʧʘʨʘʣʝʣʝʡ, 

ʱʦ ʥʘʟʠʚʘʻʪʴʩʷ ʢʘʨʪʦʛʨʘʬʽʯʥʦʶ ʩʽʪʢʦʶ, ʷʢʘ ʩʣʫʞʠʪʴ ʦʩʥʦʚʦʶ ʜʣʷ 

ʥʘʥʝʩʝʥʥʷ ʩʠʪʫʘʮʽʾ ʤʽʩʮʝʚʦʩʪʽ. ʇʣʘʥ ʽ ʢʘʨʪʘ ʻ ʟʤʝʥʰʝʥʠʤ ʟʦʙʨʘʞʝʥʥʷʤ ʥʘ 

ʧʣʦʱʠʥʽ ʧʘʧʝʨʫ ʧʨʦʝʢʮʽʡ ʜʽʣʷʥʦʢ ʤʽʩʮʝʚʦʩʪʽ, ʧʨʦʪʝ ʤʽʞ ʥʠʤʠ ʻ ʽʩʪʦʪʥʽ 

ʚʽʜʤʽʥʥʦʩʪʽ: 

1. ʄʘʩʰʪʘʙ ʚ ʤʝʞʘʭ ʧʣʘʥʫ ʻ ʚʝʣʠʯʠʥʘ ʧʦʩʪʽʡʥʘ; ʥʘ ʢʘʨʪʽ ʤʘʩʰʪʘʙ 

ʟʤʽʥʶʻʪʴʩʷ ʚʽʜ ʪʦʯʢʠ ʜʦ ʪʦʯʢʠ ʽ ʧʦ ʥʘʧʨʷʤʘʭ. ɺʩʪʘʥʦʚʣʝʥʠʡ ʜʣʷ ʮʽʻʾ ʢʘʨʪʠ 

ʤʘʩʰʪʘʙ ʜʦʪʨʠʤʫʻʪʴʩʷ ʪʽʣʴʢʠ ʧʦ ʦʜʥʦʤʫ ʟ ʥʘʧʨʷʤʽʚ (ʧʦ ʦʜʥʦʤʫ ʤʝʨʠʜʽʘʥʫ 

ʘʙʦ ʧʘʨʘʣʝʣʽ); ʮʝʡ ʤʘʩʰʪʘʙ ʥʘʟʠʚʘʻʪʴʩʷ ʛʦʣʦʚʥʠʤ. ʋ ʽʥʰʠʭ ʯʘʩʪʠʥʘʭ ʢʘʨʪʠ 

ʤʘʩʰʪʘʙʠ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʚʽʜ ʛʦʣʦʚʥʦʛʦ ʽ ʥʘʟʠʚʘʶʪʴʩʷ ʧʨʠʚʘʪʥʠʤʠ.  
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2. ʂʘʨʪʠ ʚʠʢʦʥʫʶʪʴʩʷ ʚ ʤʘʩʰʪʘʙʘʭ 1:10 000, 1:50 000, 1:100 000 ʽ ʜʨʽʙʥʽ- 

ʰʝ; ʧʣʘʥʠ ʙʫʜʫʶʪʴʩʷ ʫ ʙʽʣʴʰʠʭ ʤʘʩʰʪʘʙʘʭ: 1:100, 1:500, 1:1 000, 1:2 000, 1:5 

000 ʽ ʨʽʜʰʝ 1:10 000. ɿʘʣʝʞʥʦ ʚʽʜ ʤʘʩʰʪʘʙʫ ʢʘʨʪʠ ʫʤʦʚʥʦ ʜʽʣʷʪʴʩʷ ʥʘʚʝ- 

ʣʠʢʦʤʘʩʰʪʘʙʥʽ ï ʦʪ 1:10 000 ʜʦ 1:100 000, ʩʨʝʜʥʝʤʘʩʰʪʘʙʥʽ ï ʚʽʜ 1:200 000 

ʜʦ 1:1 000 000 ʽ ʜʨʽʙʥʦʤʘʩʰʪʘʙʥʽ ï ʜʨʽʙʥʽʰʝ 1:1 000 000. 

ʂʘʨʪʠ ʤʘʩʰʪʘʙʽʚ ʜʨʽʙʥʽʰʝ 1:1 000 000 ʥʘʟʠʚʘʶʪʴʩʷ ʦʛʣʷʜʦʚʠʤʠ, ʘ  ʤʘʩʰ-

ʪʘʙʽʚ 1:2 000 000 ï 1:1 000 000 ï ʦʛʣʷʜʦʚʦ-ʪʦʧʦʛʨʘʬʽʯʥʽ; ʚʦʥʠ ʩʢʣʘʜʘʶʪʴʩʷ 

ʧʦ ʢʘʨʪʘʭ ʙʽʣʴʰʠʭ ʤʘʩʰʪʘʙʽʚ. ʂʘʨʪʠ ʤʦʞʫʪʴ ʤʘʪʠ ʨʽʟʥʝ ʧʨʠʟʥʘʯʝʥʥʷ: 

ʧʦʣʽʪʠʯʥʽ, ʝʢʦʥʦʤʽʯʥʽ, ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʽ  ̔ ʪ.ʧ.ïʮʝ ʪʘʢ ʟʚʘʥʽ ʩʧʝ-

ʮʽʘʣʴʥʽ ʢʘʨʪʠ. 

ɺʝʣʠʢʦʤʘʩʰʪʘʙʥʽ ʢʘʨʪʠ ʥʘʟʠʚʘʶʪʴʩʷ ʪʦʧʦʛʨʘʬʽʯʥʠʤʠ ʽ ʩʢʣʘʜʘʶʪʴʩʷ ʟʘ 

ʨʝʟʫʣʴʪʘʪʘʤʠ ʪʦʧʦʛʨʘʬʽʯʥʠʭ ʟʡʦʤʦʢ ʪʝʨʠʪʦʨʽʡ. ʊʦʧʦʛʨʘʬʽʯʥʽ ʢʘʨʪʠ ʤʘʶʪʴ 

ʙʘʛʘʪʦʮʽʣʴʦʚʝ ʧʨʠʟʥʘʯʝʥʥʷ ʽ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʜʝʪʘʣʴʥʽʩʪʶ ʟʦʙʨʘʞʝʥʥʷ ʫʩʽʭ 

ʝʣʝʤʝʥʪʽʚ ʤʽʩʮʝʚʦʩʪʽ. ʎʠʤ ʚʦʥʠ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʚʽʜ ʢʘʨʪ ʩʧʝʮʽʘʣʴʥʦʛʦ 

ʧʨʠʟʥʘʯʝʥʥʷ, ʥʘ ʷʢʠʭ ʦʩʦʙʣʠʚʦ ʚʠʜʽʣʷʻʪʴʩʷ ʦʜʠʥ ʘʙʦ ʜʝʢʽʣʴʢʘ ʝʣʝʤʝʥʪʽʚ 

(ʘʜʤʽʥʽʩʪʨʘʪʠʚʥʽ, ʛʨʫʥʪʦʚʽ, ʛʝʦʣʦʛʽʯʥʽ ʽ ʪ. ʧ.), ʪʦʜʽ ʷʢ ʽʥʰʽ ʝʣʝʤʝʥʪʠ 

ʧʨʝʜʩʪʘʚʣʝʥʽ ʩʭʝʤʥʠʡ ʘʙʦ ʚʟʘʛʘʣʽ ʚʽʜʩʫʪʥʽ. 

ɼʣʷ ʧʦʟʥʘʯʝʥʥʷ ʧʨʝʜʤʝʪʽʚ ʥʘ ʢʘʨʪʽ ʨʦʟʨʦʙʣʝʥʦ ʫʤʦʚʥʽ ʟʥʘʢʠ, ʷʢʽ 

ʦʙʦʚ'ʷʟʢʦʽ ʜʣʷ ʚʩʽʭ ʚʽʜʦʤʩʪʚ [17]. ɸ ʨʝʣʴʻʬ ʟʦʙʨʘʞʫʻʪʴʩʷ ʫ ʚʠʛʣʷʜʽ ʛʦʨʠʟʦʥ-

ʪʘʣʝʡ [9, 10,]. 

 

4.2. ʄʘʩʰʪʘʙʠ ʧʣʘʥʽʚ ʽ ʢʘʨʪ. 

ʈʦʟʤʽʨʠ ʟʝʤʝʣʴʥʠʭ ʜʽʣʷʥʦʢ ʪʘ ʾʭʥʽʭ ʛʦʨʠʟʦʥʪʘʣʴʥʠʭ ʧʨʦʝʢʮʽʡ ʥʘ 

ʧʣʦʱʠʥʫ ʟʘʥʘʜʪʦ ʚʝʣʠʢʽ ʪʘ ʾʭ ʟʦʙʨʘʞʘʶʪʴ ʥʘ ʧʘʧʝʨʽ ʥʝ ʚ ʜʽʡʩʥʦʤʫ, ʘ ʚ 

ʟʤʝʥʰʝʥʦʤʫ ʚʠʛʣʷʜʽ [9]. 

ʉʪʫʧʽʥʴ ʟʤʝʥʰʝʥʥʷ ʛʦʨʠʟʦʥʪʘʣʴʥʠʭ ʧʨʦʝʢʮʽʡ ʣʽʥʽʡ ʤʽʩʮʝʚʦʩʪʽ ʧʨʠ 

ʟʦʙʨʘʞʝʥʥʽ ix ʥʘ ʧʣʘʥʽ ʘʙʦ ʢʘʨʪʽi ʥʘʟʠʚʘʻʪʲʩʷ ʤʘʩʰʪʘʙʦʤ. ɯʥʘʢʰʝ ʢʘʞʫʯʠ, 

ʧʽʜ ʤʘʩʰʪʘʙʦʤ ʨʦʟʫʤʽʶʪʴ ʚʽʜʥʦʰʝʥʥʷ ʜʦʚʞʠʥʠ ʚʽʜʨʽʟʢʘ ʥʘ ʧʣʘʥʽ ʯʠ ʢʘʨʪʽ ʜʦ 

ʚʽʜʧʦʚʽʜʥʦʾ ʛʦʨʠʟʦʥʪʘʣʴʥʦʾ ʧʨʦʝʢʮʽʾ ʮʴʦʛʦ ʚʽʜʨʽʟʢʘ ʥʘ ʤʽʩʮʝʚʦʩʪʽ. ʏʘʩʪʦ 

ʤʘʩʰʪʘʙ ʚʠʨʘʞʘʶʪʴ ʫ ʚʠʛʣʷʜʽ ʧʨʦʩʪʦʛʦ ʜʨʦʙʫ 1/ʄ. ʊʘʢʠʡ ʤʘʩʰʪʘʙ 

ʥʘʟʠʚʘʻʪʲʩʷ ʯʠʩʣʦʚʠʤ. ʆʪʞʝ, ʯʠʩʣʦʚʠʡ ʤʘʩʰʪʘʙ ï ʮʝ ʜʨʽʙ, ʯʠʩʝʣʴʥʠʢ ʷʢʦʛʦ 

ʦʜʠʥʠʮʷ, ʘ ʟʥʘʤʝʥʥʠʢ ï ʯʠʩʣʦ, ʱʦ ʧʦʢʘʟʫʻ, ʫ ʩʢʽʣʴʢʠ paʟʽʚ ʛʦʨʠʟʦʥʪʘʣʴʥʽ 

ʧʨʦʝʢʮʽʾ ʣʽʥʽʡ ʤʽʩʮʝʚʦʩʪʽ ʟʤʝʥʰʝʥʽ ʥʘ ʧʣʘʥʽ ʯʠ ʢʘʨʪʽ. ʅʘʧʨʠʢʣʘʜ, ʤʘʩʰʪʘʙ 

ʢʘʨʪʠ 1:5 000 ʦʟʥʘʯʘʻ, ʱʦ ʜʦʚʞʠʥʘ ʣʽʥʽʾ ʥʘ ʧʣʘʥʽ ʤʝʥʰʘ ʟʘ ʛʦʨʠʟʦʥʪʘʣʴʥʫ 

ʧʨʦʝʢʮʽʶ ʮʽʻʾ ʣʽʥʽʾ ʥʘ ʤʽʩʮʝʚʦʩʪʽ ʫ 5 000 ʨʘʟʽʚ. ʏʠʤ ʙʽʣʴʰʠʡ ʟʥʘʤʝʥʥʠʢ ʄ 

ʯʠʩʣʦʚʦʛʦ ʤʘʩʰʪʘʙʫ, ʪʠʤ ʤʘʩʰʪʘʙ ʜʨʽʙʥʽʰʠʡ, i, ʥʘʚʧʘʢʠ, ʯʠʤ ʤʝʥʰʠʡ 

ʟʥʘʤʝʥʥʠʢ ʄ, ʪʠʤ ʤʘʩʰʪʘʙ ʙʽʣʴʰʠʡ. 

ʗʢʱʦ ʜʦʚʞʠʥʫ ʣʽʥʽʾ ʥʘ ʢʘʨʪʽ ʘʙʦ ʧʣʘʥʽ ʧʦʟʥʘʯʠʪʠ ʙʫʢʚʦʶ d, ʪʦ ʾʡ 

ʚʽʜʧʦʚʽʜʘʪʠʤʝ ʛʦʨʠʟʦʥʪʘʣʴʥʝ ʧʨʦʢʣʘʜʝʥʥʷ ʣʽʥʽʾ ʥʘ ʤʽʩʮʝʚʦʩʪʽ, ʜʦʚʞʠʥʘ ʷʢʦʛʦ 

S = dĀM. (4.1) 

ʅʘʚʧʘʢʠ, ʟʥʘʶʯʠ ʛʦʨʠʟʦʥʪʘʣʴʥʫ ʧʨʦʝʢʮʽʶ ʣʽʥʽʾ ʤʽʩʮʝʚʦʩʪʽ S, ʤʦʞʥʘ 

ʟʥʘʡʪʠ ʜʦʚʞʠʥʫ ʮʽʻʾ ʣʽʥʽʾ ʥʘ ʢʘʨʪʽ d, ʪʦʙʪʦ d = S/M. ʗʢ ʙʘʯʠʤʦ, ʧʝʨʝʭʦʜʷʯʠ 
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ʚʽʜ ʢʘʨʪʠ ʜʦ ʤʽʩʮʝʚʦʩʪʽ ʘʙʦ ʥʘʚʧʘʢʠ, ʧʦʪʨʽʙʥʦ ʚʠʢʦʥʫʚʘʪʠ ʦʙʯʠʩʣʝʥʥʷ. ʗʢʱʦ 

ʦʙʩʷʛʠ poʙʽʪ ʟʥʘʯʥʽ, ʱʦʙ ʫʥʠʢʥʫʪʠ ʛʨʦʤʽʟʜʢʠʭ ʦʙʯʠʩʣʝʥʴ, ʢʦʨʠʩʪʫʶʪʴʩʷ 

ʤʘʩʰʪʘʙʘʤʠ, ʷʢʽ ʥʘʟʠʚʘʶʪʴʩʷ ʣʽʥʽʡʥʠʤʠ ʪʘ ʧʦʧʝʨʝʯʥʠʤʠ. 

ʃʽʥʽʡʥʠʡ ʤʘʩʰʪʘʙ ï ʮʝ ʛʨʘʬʽʯʥʝ ʟʦʙʨʘʞʝʥʥʷ ʯʠʩʣʦʚʦʛʦ ʤʘʩʰʪʘʙʫ. ɼʣʷ 

ʧʦʙʫʜʦʚʠ ʣʽʥʽʡʥʦʛʦ ʤʘʩʰʪʘʙʫ ʥʘ ʧʨʷʤʽʡ ʚʽʜʢʣʘʜʘʶʪʴ ʧʦʩʣʽʜʦʚʥʦ ʜʝʢʽʣʴʢʘ 

ʨʘʟʽʚ ʚʽʜʨʽʟʦʢ ʜʦʚʞʠʥʦʶ ʘ, ʷʢʠʡ ʥʘʟʠʚʘʻʪʲʩʷ ʦʩʥʦʚʦʶ ʤʘʩʰʪʘʙʫ. 

ʃ̔ ʥʽʡʥʠʡ ʤʘʩʰʪʘʙ ʟ ʦʩʥʦʚʦʶ ʘ = 2ʩʤ ʥʘʟʠʚʘʶʪʲ ʥʦʨʤʘʣʴʥʠʤ. ʁʦʛʦ ʧʽʜ- 

ʧʠʩʫʶʪʴ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʤʘʩʰʪʘʙʫ ʢʘʨʪʠ, ʜʣʷ ʷʢʦʾ ʚʽʥ ʧʦʙʫʜʦʚʘʥʠʡ.  

ʅʘʧʨʠʢʣʘʜ, ʜʣʷ ʢʘʨʪʠ ʤʘʩʰʪʘʙʫ 1:10 000 (ʨʠʩ. 4.1) ʦʩʥʦʚʽ ʣʽʥʽʡʥʦʛʦ 

ʤʘʩʰʪʘʙʫ ʘ = 2 ʩʤ ʚʽʜʧʦʚʽʜʘʻ ʥʘ ʤʽʩʮʝʚʦʩʪʽ ʛʦʨʠʟʦʥʪʘʣʴʥʘ ʣʽʥʽʷ ʟʘʚʜʦʚʞʢʠ 

200 ʤ. ʅʘ ʢʽʥʮʽ ʧʝʨʰʦʾ ʦʩʥʦʚʠ ʟ ʧʨʘʚʦʛʦ ʙʦʢʫ ʩʪʘʚʣʷʪʴ ʥʫʣʴ; ʣʽʚʦʨʫʯ i 

ʧʨʘʚʦʨʫʯ ʚʽʜ ʥʫʣʷ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʤʘʩʰʪʘʙʫ ï 100, 200, 400, 600 i ʪ.ʜ. ʑʦʙ 

ʧʽʜʚʠʱʠʪʠ ʪʦʯʥʽʩʪʲ ʚʠʤʽʨʶʚʘʥʥʷ, ʣʽʚʫ ʦʩʥʦʚʫ ʜʽʣʷʪʴ ʥʘ ʜʝʢʽʣʴʢʘ ʯʘʩʪʠʥ. ʅʘ 

(ʨʠʩ. 4.1) ʪʘʢʠʭ ʯʘʩʪʠʥ 20; ʮʽʥʘ ʥʘʡʤʝʥʰʦʾ ʧʦʜʽʣʢʠ ʜʦʨʽʚʥʶʻ 10 ʤ. ɿʛʽʜʥʦ ʟ 

(ʨʠʩ. 4.1) ʜʦʚʞʠʥʘ ʣʽʥʽʾ ɸɺ = 400 ʤ + 85 ʤ = 485 ʤ. 

ʃʽʥʽʡʥʠʡ ʤʘʩʰʪʘʙ ʫ ʙʘʛʘʪʲʦʭ ʚʠʧʘʜʢʘʭ ʥʝ ʜʘʻ ʟʤʦʛʠ ʚʠʤʽʨʷʪʠ ʚʽʜʜʘʣʽ ʟ 

ʥʝʦʙʭʽʜʥʦʶ ʪʦʯʥʽʩʪʶ. ɺ ʥʘʚʝʜʝʥʦʤʫ ʧʨʠʢʣʘʜʽ ʥʘʡʤʝʥʰʘ ʧʦʜʽʣʢʘ ʣʽʥʽʡʥʦʛʦ 

ʤʘʩʰʪʘʙʫ ʚʽʜʧʦʚʽʜʘʻ 10 ʤ i ʯʘʩʪʢʫ ʪʘʢʦʾ ʧʦʜʰʢʠ ʦʮʽʥʶʶʪʴ ʥʘ ʦʢʦ. 

ʊʦʯʥʽʱʝ ʤʦʞʥʘ ʚʠʤʽʨʷʪʠ ʣʽʥʽʶ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʦʧʝʨʝʯʥʦʛʦ ʤʘʩʰʪʘʙʫ. 

ʑʦʙ ʧʦʙʫʜʦʚʘʪʠ ʡʦʛʦ, ʥʘ ʚʽʜʨʽʟʢʫ ʧʨʷʤʦʾ CD (ʨʠʩ. 4.2) ʚʽʜʢʣʘʜʘʶʪʴ 

ʧʦʩʣʽʜʦʚʥʦ ʜʝʢʽʣʴʢʘ ʨʘʟʽʚ ʦʩʥʦʚʫ ʤʘʩʰʪʘʙʫ ʘ. ɺ ʦʪʨʠʤʘʥʠʭ ʪʦʯʢʘʭ ʙʫʜʫʶʪʴ 

ʧʝʨʧʝʥʜʠʢʫʣʷʨʠ ʜʦ ʣʽʥʽʾ CD. 

ʈʠʩ. 4.1. ʃʽʥʽʡʥʠʡ ʤʘʩʰʪʘʙ ʜʣʷ ʢʘʨʪʠ ʤʘʩʰʪʘʙʫ 1:10 000 

ʅʘ ʜʚʦʭ ʢʨʘʡʥʽʭ ʧʝʨʧʝʥʜʠʢʫʣʷʨʘʭ ʚʽʜʢʣʘʜʘʶʪʴ m piʚʥʠx ʚʽʜʨʽʟʢʽʚ i 

ʨʽʚʥʦʚʽʜʜʘʣʝʥʽ ʚʽʜ CD ʪʦʯʢʠ ʥʘ ʮʠʭ ʧʝʨʧʝʥʜʠʢʫʣʷʨʘʭ ʟ'ʻʜʥʫʶʪʴ ʣʽʥʽʷʤʠ,  
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ʧʘʨʘʣʝʣʴʥʠʤʠ ʜʦ CD. ʆʩʥʦʚʫ AC i BE ʜʽʣʷʪʴ ʥʘ ʧ ʨʽʚʥʠʭ ʚʽʜʨʽʟʢʽʚ. ʅʫʣʴʦʚʫ 

ʪʦʯʢʫ (ʧʦʟʥʘʯʝʥʫ ɸ) ʟ'ʻʜʥʫʶʪʴ ʟ ʪʦʯʢʦʶ F. ɸʥʘʣʦʛʽʯʥʦ ʯʝʨʝʟ ʨʝʰʪʫ ʪʦʯʦʢ 

ʧʨʦʚʦʜʷʪʴ ʧʦʭʠʣʽ ʣʽʥʽʾ, ʧʘʨʘʣʝʣʴʥʽ ʜʦ AF, ʷʢʽ ʥʘʟʠʚʘʶʪʴ ʪʨʘʥʩʚʝʨʩʘʣʷʤʠ. 

ɺʠʟʥʘʯʠʤʦ ʚʝʣʠʯʠʥʫ ʥʘʡʤʝʥʰʦʾ ʧʦʜʽʣʢʠ F1E1 ʧʦʧʝʨʝʯʥʦʛʦ ʤʘʩʰʪʘʙʫ. 3 

ʧʦʜʽʙʥʦʩʪʽ ʪʨʠʢʫʪʥʠʢʽʚ AFE i AFlEl ʟʥʘʡʜʝʤʦ 

                                                                                (4.2)  

 

                         (4.3) 

 

 

ɿʘ ʧʦʙʫʜʦʚʦʶ cʚʦ̒ʶ ʯʝʨʛʦʶ,  

 
ʇ̔ʩʪʘʚʠʚʰʠ ʟʥʘʯʝʥʥʷ FE ʪʘ ɸɽ1 ʫ ʬʦʨʤʫʣʫ (4.3), ʦʪʨʠʤʘʻʤʦ: 

 

   (4.4)  

 

ʇʽʩʣʷ ʥʝʩʢʣʘʜʥʠʭ ʧʝʨʝʪʚʦʨʝʥʴ ʤʦʞʝʤʦ ʟʘʧʠʩʘʪʠ 
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m n
=
Ö  

ʆʪʞʝ, ʥʘʡʤʝʥʰʘ ʧʦʜʽʣʢʘ FlEl ʧʨʠ ʪ = ʧ = 10 ʜʦʨʽʚʥʶʚʘʪʠʤʝ 0,01 ʦʩʥʦʚʠ 

ʘ. 

   

ʊʘʢʠʡ ʧʦʧʝʨʝʯʥʠʡ ʤʘʩʰʪʘʙ ʥʘʟʠʚʘʶʪʴ ʩʦʪʝʥʥʠʤ ʤʘʩʰʪʘʙʦʤ. 

ɸʥʘʣʦʛʯ̔ʥʦ F2E2 = 0,02 ʘ,.F3E3 = 0,03ʘ,é, FE.= 0,10 ʘ, ʪʦʙʪʦ ʢʦʞʥʠʡ 

ʥʘʩʪʫʧʥʠʡ ʚʽʜʨʽʟʦʢ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʚʽʜ ʧʦʧʝʨʝʜʥʴʦʛʦ ʥʘ 0,01 ʦʩʥʦʚʠ ʤʘʩʰʪʘʙʫ.  

ɺ ʤʘʩʰʪʘʙʽ 1:10 000 ʦʩʥʦʚʽ ʧʦʧʝʨʝʯʥʦʛʦ ʤʘʩʰʪʘʙʫ ʚʽʜʧʦʚʽʜʘʻ 200 ʤ, ʘ 

ʥʘʡʤʝʥʰʽʡ ʧʦʜʽʣʮʽ ï 2 ʤ. ʅʘ ʣʽʥʽʡʥʦʤʫ ʤʘʩʰʪʘʙʽ ʙʫʣʦ, ʚʽʜʧʦʚʽʜʥʦ, 10ʤ. ʗʢʱʦ 

ʥʘ ʢʘʨʪʽ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʦʧʝʨʝʯʥʦʛʦ ʤʘʩʰʪʘʙʫ ʥʝʦʙʭʽʜʥʦ ʟʥʘʡʪʠ ʜʦʚʞʠʥʫ 

ʛʦʨʠʟʦʥʪʘʣʴʥʦʾ ʧʨʦʝʢʮʽʾ ʣʽʥʽʾ ʥʘ ʤʽʩʮʝʚʦʩʪʽ, ʪʦ ʦʜʥʫ ʛʦʣʢʫ ʮʠʨʢʫʣʷ-ʚʠʤʽʨʥʠʢʘ 

ʚʩʪʘʥʦʚʣʶʶʪʴ ʥʘ ʧʦʯʘʪʢʫ, ʘ ʜʨʫʛʫ - ʥʘ ʢʽʥʮʽ ʣʽʥʽʾ ʥʘ ʢʘʨʪʽ. ɼʘʣʽ ʮʠʨʢʫʣʴ-

ʚʠʤʽʨʥʠʢ ʩʪʘʚʣʷʪʴ ʥʘ ʧʦʧʝʨʝʯʥʠʡ ʤʘʩʰʪʘʙ ʪʘʢ, ʱʦʙ ʡʦʛʦ ʦʜʥʘ ʛʦʣʢʘ 

ʧʦʪʨʘʧʠʣʘ ʥʘ ʦʜʠʥ ʟ ʧʝʨʧʝʥʜʠʢʫʣʷʨʽʚ ʧʨʘʚʦʨʫʯ ʚʽʜ ʥʫʣʷ, ʘ ʜʨʫʛʘ ï ʥʘ 

ʪʨʘʥʩʚʝʨʩʘʣʴ. ʆʙʠʜʚʽ ʛʦʣʢʠ ʧʦʚʠʥʥʽ ʨʦʟʤʽʱʫʚʘʪʠʩʷ ʥʘ ʦʜʥʽʡ ʛʦʨʠʟʦʥʪʘʣʴʥʽʡ 

ʣʽʥʽʾ (ʣʽʥʽʷ P1Q1 ʥʘ ʨʠʩ. 4.2) ʘʙʦ ʧʦʩʝʨʝʜʠʥʽ ʤʽʞ ʛʦʨʠʟʦʥʪʘʣʴʥʠʤʠ ʣʽʥʽʷʤʠ 

(ʣʽʥʽʷʷ PQ). ɸʥʘʣʦʛʽʯʥʦ ʤʦʞʥʘ ʨʦʟʚ'ʷʟʘʪʠ ʦʙʝʨʥʝʥʫ ʟʘʜʘʯʫ, ʪʦʙʪʦ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʧʦʧʝʨʝʯʥʦʛʦ ʤʘʩʰʪʘʙʫ ʪʘ ʮʠʨʢʫʣʷ-ʚʠʤʽʨʥʠʢʘ ʚʽʜʦʤʫ 

ʛʦʨʠʟʦʥʪʘʣʴʥʫ ʣʽʥʽʶ ʤʽʩʮʝʚʦʩʪʽ ʧʝʨʝʥʦʩʠʪʠ (ʚʽʜʢʣʘʜʘʪʠ) ʥʘ ʢʘʨʪʫ ʘʙʦ ʧʣʘʥ. 
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  ɺʠʟʥʘʯʠʤʦ ʜʦʚʞʠʥʠ ʛʦʨʠʟʦʥʪʘʣʴʥʠʭ ʧʨʦʝʢʮʽʡ ʣʽʥʽʾ ʤʽʩʮʝʚʦʩʪʽ, ʷʢʠʤ ʥʘ 

ʢʘʨʪʽ ʚʽʜʧʦʚʽʜʘʶʪʴ ʚʽʜʨʽʟʢʠ P1Q1 i PQ (ʨʠʩ. 4.2). ʇʨʠʢʣʘʜ ʚʟʷʪʦ ʟ [9]. 

 

P1Q1 = 400 ʤ + 20 ʤ Ĭ 4 + 2 ʤ Ĭ 4 = 488 ʤ, 

PQ = 600 ʤ + 20 ʤ Ĭ 5 + 2 ʤ Ĭ 8,5 = 717 ʤ. 

ʅʘʚʧʘʢʠ, ʤʘʶʯʠ ʛʦʨʠʟʦʥʪʘʣʴʥʽ ʧʨʦʝʢʮʽʾ ʜʦʚʞʠʥ ʥʘ ʤʽʩʮʝʚʦʩʪʽ, 

ʥʘʧʨʠʢʣʘʜ, ʮʽ ʩʘʤʽ 488 ʤ ʘʙʦ 717 ʤ, ʤʦʞʥʘ ʚʽʜʢʣʘʩʪʠ ʚʽʜʧʦʚʽʜʥʽ ʾʤ ʚʽʜʨʽʟʢʠ ʥʘ 

ʢʘʨʪʽ. ɺʘʞʣʠʚʦ, ʱʦ ʧʽʜ ʯʘʩ ʨʦʟʚ'ʷʟʘʥʥʷ ʧʨʷʤʠʭ ʪʘ ʦʙʝʨʥʝʥʠʭ ʟʘʜʘʯ ʧʨʘʢʪʠʯʥʦ 

ʥʽʷʢʠʭ ʦʙʯʠʩʣʝʥʴ ʚʠʢʦʥʫʚʘʪʠ ʥʝ ʪʨʝʙʘ. 

ɼʣʷ ʥʘʦʯʥʦʩʪʽ ʥʘ (ʨʠʩ. 4.3) ʧʦʢʘʟʘʥʦ, ʷʢ ʟʘ ʜʦʧʦʤʦʛʦʶ ʥʦʨʤʘʣʴʥʦʛʦ 

ʧʦʧʝʨʝʯʥʦʛʦ ʩʦʪʝʥʥʦʛʦ ʤʘʩʰʪʘʙʫ ʜʣʷ ʢʘʨʪʠ ʤʘʩʰʪʘʙʫ 1:5 000 ʪʘ ʮʠʨʢʫʣʷ-

 

ʈʠʩ. 4.2. ʇʦʧʝʨʝʯʥʠʡ ʤʘʩʰʪʘʙ ʜʣʷ ʢʘʨʪʠ ʤʘʩʰʪʘʙʫ 1:10 000 

 

 

 

 

ʈʠʩ. 4.3. ɺʽʜʢʣʘʜʘʥʥʷ ʚʽʜʨʽʟʢʘ ʟʘʚʜʦʚʞʢʠ 241 ʤ 
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ʚʠʤʽʨʥʠʢʘ ʟʥʘʭʦʜʷʪʴ ʚʽʜʨʽʟʦʢ ʥʘ ʢʘʨʪʽ, ʷʢʦʤʫ ʥʘ ʤʽʩʮʝʚʦʩʪʽ ʚʽʜʧʦʚʽʜʘʻ 

ʛʦʨʠʟʦʥʪʘʣʴʥʘ ʣʽʥʽʷ ʟʘʚʜʦʚʞʢʠ 241 ʤ . 

4.3. ʊʦʯʥʽʩʪʴ ʤʘʩʰʪʘʙʫ. ʊʦʯʥʽʩʪʴ ʚʠʤʽʨʶʚʘʥʥʷ ʣʽʥʽʡ ʥʘ ʢʘʨʪʽ ʘʙʦ ʧʣʘʥi 

ʅʘ ʧʣʘʥʽ ʯʠ ʢʘʨʪʽ ʥʝʦʟʙʨʦʻʥʠʤ ʦʢʦʤ ʤʦʞʥʘ ʧʦʙʘʯʠʪʠ ʪʦʯʢʫ, ʜʽʘʤʝʪʨ ʷʢʦʾ 

ʥʝ ʤʝʥʰʠʡ, ʥʽʞ 0,1 ʤʤ. ʊʘʢʠʡ ʥʘʡʤʝʥʰʠʡ ʦʪʚʽʨ ʚ ʧʘʧʝʨʽ ʨʦʙʠʪʴ ʛʦʣʢʘ 

ʮʠʨʢʫʣʷ ï ʚʠʤʽʨʥʠʢʘ. ʆʪʞʝ, ʪʦʯʥʽʩʪʶ ʤʘʩʰʪʘʙʫ ʥʘʟʠʚʘʶʪʴ ʛʦʨʠʟʦʥ- 

ʪʘʣʴʥʠʡ ʚʽʜʨʽʟʦʢ ʥʘ ʤʽʩʮʝʚʦʪʽ, ʷʢʦʤʫ ʚʽʜʧʦʚʽʜʘʻ 0,1 ʤʤ ʥʘ ʧʣʘʥʽ ʯʠ ʢʘʨʪʽ 

ʮʴʦʛʦ ʤʘʩʰʪʘʙʫ. ʅʘʧʨʠʢʣʘʜ, ʪʦʯʥʽʩʪʴ ʤʘʩʰʪʘʙʫ 1:10 000 ʩʪʘʥʦʚʠʪʴ 1ʤ, ʪʦʤʫ 

ʱʦ ʚʽʜʜʜʘʣʽ 0,1 ʤʤ ʥʘ ʢʘʨʪʽ ʚʽʜʧʦʚʽʜʘʻ ʚʽʜʜʘʣʴ 1ʤ ʥʘ ʤʽʩʮʝʚʦʩʪʽ [9, 10]. 

ʇʦʥʷʪʪʷ ʪʦʯʥʦʩʪʽ ʤʘʩʰʪʘʙʫ ʻ ʦʜʥʠʤ ʟ ʥʘʡʚʘʞʣʠʚʽʰʠʭ ʚ ʪʦʧʦʛʨʘʬʽʾ. 

ɸʜʞʝ, ʪʽʣʴʢʠ ʟʥʘʶʯʠ ʪʦʯʥʽʩʪʴ ʤʘʩʰʪʘʙʫ ʢʘʨʪʠ, ʤʦʞʥʘ ʚʠʟʥʘʯʠʪʠ, ʷʢʽ 

ʧʨʝʜʤʝʪʠ ʤʽʩʮʝʚʦʩʪʽ ʤʦʞʥʘ ʙʫʜʝ ʟʦʙʨʘʟʠʪʠ ʥʘ ʥʽʡ ʫ ʚʠʛʣʷʜʽ ʧʦʜʽʙʥʦʾ ʬʽʛʫʨʠ, 

ʷʢʽ ï ʫ ʚʠʛʣʷʜʽ ʪʦʯʢʠ, ʘ ʷʢʽ ʟʦʚʩʽʤ ʥʝʤʦʞʣʠʚʦ ʟʦʙʨʘʟʠʪʠ. 

ʇʣʘʥʠ ʪʘ ʢʘʨʪʠ ʚʠʢʨʝʩʣʶʶʪʴ ʚ ʫʤʦʚʥʠʭ ʟʥʘʢʘʭ ʜʣʷ ʚʠʙʨʘʥʦʛʦ ʤʘʩʰʪʘʙʫ. 

ʋʤʦʚʥʽ ʟʥʘʢʠ ʧʨʠʡʥʷʪʦ ʧʦʜʽʣʷʪʠ ʥʘ ʤʘʩʰʪʘʙʥʽ (ʢʦʥʪʫʨʥʽ), ʥʘʧʽʚʤʘʩʰʪʘʙʥʽ 

(ʣʽʥʽʡʥʽ), ʧʦʟʘʤʘʩʰʪʘʙʥʽ ʪʘ ʧʦʷʩʥʶʚʘʣʴʥʽ (ʜʦʧʦʤʞ̔ʥʽ). 

ʄʘʩʰʪʘʙʥʠʤʠ ʥʘʟʠʚʘʶʪʴʩʷ ʫʤʦʚʥʽ ʟʥʘʢʠ, ʷʢʠʤʠ ʚʽʜʦʙʨʘʞʘʶʪʴ 

ʧʨʝʜʤʝʪʠ ʤʽʩʮʝʚʦʩʪʽ ʟ ʜʦʪʨʠʤʘʥʥʷʤ ʾʭʥʽʭ poʟʤʽʨʽʚ. ʅʘʧʨʠʢʣʘʜ: ʣʽʩʠ, ʣʫʢʠ, 

ʦʟʝʨʘ, ʩʘʜʠ, ʯʘʛʘʨʥʠʢʠ, ʨʽʜʢʦʣʽʩʩʷ ʪʦʱʦ. 

ʃʽʥʽʡʥʽ ʦʙ'ʻʢʪʠ (ʜʦʨʦʛʠ, ʃɽʇ, ʣʽʥʽʾ ʟʚ'ʷʟʢʫ) ʟʦʙʨʘʞʘʶʪʴ ʥʘ ʧʣʘʥʘʭ i 

ʢʘʨʪʘʭ ʥʘʧʽʚʤʘʩʰʪʘʙʥʠʤʠ ʫʤʦʚʥʠʤʠ ʟʥʘʢʘʤʠ, ʪʦʙʪʦ ʣʠʰʝ ʾʭʥʷ ʜʦʚʞʠʥʘ 

ʚʠʨʘʞʘʻʪʴʩʷ ʚ ʤʘʩʰʪʘʙʽ ʧʣʘʥʫ ʯʠ ʢʘʨʪʠ. 

ʇʨʝʜʤʝʪʠ ʤʽʩʮʝʚʦʩʪ,̔ ʷʢ ̔ʥʝ ʤʦʞʥʘ ʚʠʨʘʟʠʪʠ ʚ ʤʘʩʰʪʘʙ ̔ʧʣʘʥʫ ʯʠ ʢʘʨʪʘ 

ʯʝʨʝʟ ʥʝʚʝʣʠʢ ̔ʨʦʟʤʨ̔ʠ, ʟʦʙʨʘʞʘʶʪʴ ʧʦʟʘʤʘʩʰʪʘʙʥʠʤʠ ʫʤʦʚʥʠʤʠ ʟʥʘʢʘʤʠ. 

ʅʘʧʨʠʢʣʘʜ: ʢʦʣʦʜʷʟ,̔ ʦʢʨʝʤʽ ʜʝʨʝʚʘ, ʧʘʤ'ʷʪʥʠʢʠ, ʧʫʥʢʪʘ ɼʝʨʞʘʚʥʦ ʾ

ʛʝʦʜʝʟʠʯʥʦ ʾʤʝʨʝʞ.̔ 

ʅʘʧʠʩʠ ʥʘ ʢʘʨʪʘʭ, ʧʦʷʩʥʝʥʥ̫ , ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʦʙ'ʻʢʪʚ̔ (ʤʦʩʪʽʚ, ʜʦʨʽʛ, 

ʨʽʯʦʢ ʪʦʱʦ) ʥʘʣʝʞʘʪʴ ʜʦ ʢʘʪʝʛʦʨʽʾ ʧʦʷʩʥʶʚʘʣʴʥʠʭ ʫʤʦʚʥʠʭ ʟʥʘʢʽʚ. 

ʅʝ ʤʝʥʰ ʚʘʞʣʠʚʘ i ʦʙʝʨʥʝʥʘ ʟʘʜʘʯʘ: ʚ ʷʢʦʤʫ ʤʘʩʰʪʘʙʽ ʩʣʽʜ ʩʢʣʘʜʘʪʠ 

ʧʣʘʥ, ʱʦʙ ʧʝʚʥ ̔ ʧʨʝʜʤʝʪʘ ʦʙʦʚ'ʷʟʢʦʚʦ ʙʫʣʠ ʚʽʜʦʙʨʘʞʝʥʽ ʟi ʟʙʝʨʝʞʝʥʥʷʤ 

ʾʭʥʴʦʾ ʧʦʜ̔ʙʥʦʩʪʽ? 

ʅʝʭʘʡ ʧʦʪʨʽʙʥʦ ʧʦʙʫʜʫʚʘʪʠ ʢʘʨʪʫ, ʥʘ ʷʢʽʡ ʙʫʣʠ ʙ ʚʽʜʦʙʨʘʞʝʥʽ ʝʣʝʤʝʥʪʠ 

ʩʠʪʫʘʮʽʾ, ʨʦʟʤʽʨʠ ʷʢʠʭ ʥʝ ʤʝʥʰʽ ʟʘ 2 ʤ. ʑʦʙ ʚʠʟʥʘʯʠʪʠ ʤʘʩʰʪʘʙ ʪʘʢʦʾ ʢʘʨʪʠ, 

ʧʨʠʡʤʝʤʦ, ʱʦ ʪʦʯʥʽʩʪʴ ʤʘʩʰʪʘʙʫ ï 2 ʤ. ʊʦʜʽ 0,1ʤʤ ʚʽʜʧʦʚʽʜʘʪʠʤʝ 2 ʤ; 1 ʤʤ ï 

20 ʤ; 1 ʩʤ ï 200 ʤ. ʆʪʞʝ, ʤʘʩʰʪʘʙ ʢʘʨʪʘ ʧʦʚʠʥʝʥ ʙʫʪʠ 1:20 000. 

3 ʪʦʯʥʽʩʪʶ ʤʘʩʰʪʘʙʫ ʧʦʚ'ʷʟʘʥʘ i ʪʦʯʥʽʩʪʪʴ ʚʠʤʽʨʶʚʘʥʥʷ ʣʽʥʽʡ ʥʘ ʧʣʘʥʘʭ i 

ʢʘʨʪʘʭ. ʅʘʡʤʝʥʰʠʡ ʚʽʜʨ̔ʟʦʢ, ʷʢʠʡ ʚʠʜʥʦ ʥʝʦʟʙʨʦʻʥʠʤ ʦʢʦʤ, ʜʦʨʚ̔ʥʶ̒ 0,2 ʤʤ. 

ʊʘʢʠʡ ʩʘʤʠʡ ʨʦʟʤʨ̔ ʤʘ ̒ ʥʘʡʤʝʥʰʘ ʧʦʜʽʣʢʘ ʥʦʨʤʘʣʴʥʦʛʦ ʧʦʧʝʨʝʯʥʦʛʦ 

ʤʘʩʰʪʘʙʫ. ʊʦʤʫ ʮʝʡ ʤʘʩʰʪʘʙ ʥʘʡʜʦʮʽʣʴʥʽʰʠʡ. 

ʍʦʯʘ ʛʦʣʢʠ ʮʠʨʢʫʣʷ-ʚʠʤ̔ʨʥʠʢʘ ʤʦʞʥʘ ʚʩʪʘʥʦʚʣʶʚʘʪʠ i ʚʩʝʨʝʜʠʥ ̔ʤiʞ 

ʧʘʨʘʣʝʣʴʥʠʤʠ ʣʽʥʽʷʤʠ ʧʦʧʝʨʝʯʥʦʛʦ ʤʘʩʰʪʘʙʫ, ʮʝ ʱʝ ʥʝ ʦʟʥʘʯʘ,̒ ʱʦ ʤʦʞʥʘ 

ʚʠʤ̔ʨʶʚʘʪʠ ʣʽʥʽʾ ʥʦʨʤʘʣʴʥʠʤ ʧʦʧʝʨʝʯʥʠʤ ʤʘʩʰʪʘʙʦʤ ʟ ʪʦʯʥʽʩʪʶ 0,1 ʤʤ. 

ʇʦʷʩʥʠʤʦ ʯʦʤʫ. 
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ʇʦ-ʧʝʨʰʝ, ʧʦʧʝʨʝʯʥ ̔ʤʘʩʰʪʘʙʠ ʙʫʜʫʶʪʴ ʟʚʠʯʘʡʥʦ ʥʘ ʤʝʪʘʣ ̔(ʯʘʩʪʦ ʥʘ 

ʙʨʦʥʟ)̔ i ʚci ʣ̔ ʥʽʾ ʧʨʦʨʟ̔ʘʶʪʴ ʥʘ ʤʝʪʘʣ ̔ʫ ʚʠʛʣʷʜ ̔ʢʘʥʘʚʦʢ, ʰʠʨʠʥʘ ʷʢʠʭ ʥʝ 

ʤʝʥh ʘ ʟʘ 0,1ʤʤ. ʂʦʣʠ ʛʦʣʢʠ ʮʠʨʢʫʣʷ-ʚʠʤʽʨʥʠʢʘ ʧʦʪʨʘʧʣʷʶʪʴ ʫ ʪʘʢ ̔ʢʘʥʘʚʢʠ, 

ʪʦ ʾʭʥʽ ʚ̔ʩʪʨʷ ʤʦʞʥʘ ʨʫʭʘʪʠ ʚʟʜʦʚʞ ʢʘʥʘʚʦʢ, ʷʢ ʤʽʥʽʤʫʤ ʥʘ ʧʦʣʦʚʠʥʫ ʚʽʜʜʘʣ̔ 

ʤ̔ʞ ʧʘʨʘʣʝʣʴʥʠʤʠ ʣʽʥʽʷʤʠ ʧʦʧʝʨʝʯʥʦʛʦ ʤʘʩʰʪʘʙʫ, ʥʝ ʟʤʽʥʽʶʯʠ ʚʜ̔ʜʘʣ ̔ʤʽʞ 

ʚʽʩʪʨʷʤʠ ʛʦʣʦʢ. ɿʨʦʟʫʤʽʣʦ, ʱʦ ʧʽʜ ʯʘʩ ʪʘʢʦʛʦ ʧʝʨʝʤʽʱʝʥʥʷ ʛʦʣʦʢ ʚʽʜʜʘʣʽ ʤʽʞ 

ʧʝʨʧʝʥʜʠʢʫʣʷʨʘʤʠ ʪʘ ʪʨʘʥʩʚʝʨʩʘʣʷʤʠ ʟʤʽʥʷʪʴʩʷ ʧʨʠʙʣʠʟʥʦ ʥʘ 0,1 ʤʤ. 

ʇʦʜʨʫʛʝ, ʟʘʫʚʘʞʠʤʦ, ʱʦ ʧʽʜ ʯʘʩ ʚʠʤʽʨʶʚʘʥʴ ʥʘ ʢʘʨʪʽ ʩʧʦʯʘʪʢʫ ʚʩʪʘ- 

ʥʦʚʣʶʶʪʴ ʛʦʣʢʫ ʮʠʨʢʫʣʷ-ʚʠʤʽʨʥʠʢʘ ʥʘ ʢʽʥʮʷʭ ʚʽʜʨʽʟʢʘ ʥʘ ʧʘʧepi, ʘ ʧʦʪʽʤ 

ʧʝʨʝʥʦʩʷʪʴ ʮʝʡ ʚʽʜʨʽʟʦʢ ʥʘ ʧʦʧʝʨʝʯʥʠʡ ʤʘʩʰʪʘʙ. ʎʝ ʟʙʽʣʴʰʫʻ ʧʦʭʠʙʢʠ 

ʛʨʘʬʯ̔ʥʠʭ ʚʠʤʽʨʽʚ. 

ʆʪʞʝ, 0,2 ʤʤ ̒ ʨʝʘʣʴʥʦʶ ʛʨʘʬʯ̔ʥʦʶ ʪʦʯʥʩ̔ʪʶ ʷʢ ʚʠʤʽʨʶʚʘʥʥʷ, ʪʘʢ i 

ʚʽʜʢʣʘʜʘʥʥʷ ʣʽʥʽʡ ʥʘ ʧʘʧepi. ɻʨʘʥʠʯʥʘ ʧʦʭʠʙʢʘ (ʙʽʣʴʰʦʶ ʟʘ ʷʢʫ ʻ ʛʨʫʙʘ 

ʧʦʭʠʙʢʘ) ʧʨʠʡʥʷʪʘ ʚʜʚʽʯʽ ʙʽʣʴʰʦʶ. ɺʽʜʥʦʩʥʘ ʛʨʘʬʽʯʥʘ ʧʦʭʠʙʢʘ ʚʽʜʢʣʘʜʘʥʥʷ 

ʘʙʦ ʚʠʤʽʨʶʚʘʥʥʷ ʥʘ ʧʣʘʥʽ ʯʠ ʢʘʨʪʽ ʚʽʜʨʽʟʢʽʚ ʟʘʚʜʦʚʞʢʠ 5ï10ʩʤ ʩʪʘʥʦʚʠʪʴ 

ʚʽʜʧʦʚʽʜʥʦ 1/250 ï 1/500. ɻʨʘʥʠʯʥʘ ï 1/125 ï 1/250. ʊʦʯʥʽʰʠʤʠ ʻ ʮʠʬʨʦʚʽ 

ʝʣʝʢʪʨʦʥʥʽ ʢʘʨʪʠ [9]. 

4.4. ʅʦʤʝʥʢʣʘʪʫʨʘ ʪʘ ʨʦʟʛʨʘʬʣʝʥʥʷ ʢʘʨʪ  ̔ʧʣʘʥ̔ʚ 

ʅʦʤʝʥʢʣʘʪʫʨʘ ï ʮʝ ʫʤʦʚʥʝ ʙʫʢʚʝʥʦ-ʮʠʬʨʦʚʝ ʧʦʟʥʘʯʝʥʥʷ ʘʨʢʫʰʚ̔ ʢʘʨʪ 

ʪʘ ʧʣʘʥʚ̔ ʧʝʚʥʠʭ ʤʘʩʰʪʘʙʚ̔, ʷʢʝ ʜʘ ̒ʟʤʦʛʫ ʚʠʟʥʘʯʘʪʠ ʧʦʣʦʞʝʥʥ̫  ʥʘ ʟʝʤʥʽʡ 

ʢʫʣ̔ ʪʽʻʾ ʯʘʩʪʠʥʠ ʪʝʨʠʪʦʨʠ, ʱʦ ʟʦʙʨʘʞʝʥʘ ʥʘ ʮʠʭ ʘʨʢʫʰʘʭ [9, 10]. 

ʈʦʟʛʨʘʬʣʝʥʥ̫ ï ʩʠʩʪʝʤʘ 

ʧʦʜ̔ʣʫ ʢʘʨʪ ʥʘ ʦʢʨʝʤʽ apʢʫʰʽ 

(ʪʨʘʧʝʮʽʾ). 

ʆʩʥʦʚʦʶ ʨʦʟʛʨʘʬʣʝʥʥʷ ʪʘ 

ʥʦʤʝʥʢʣʘʪʫʨʠ ʪʦʧʦʛʨʘʬʯ̔ʥʠʭ 

ʢʘʨʪ  ̒ ʘʨʢʫʰ ʢʘʨʪʠ ʤʘʩʰʪʘʙʫ 

1:1 000 000. ʇʨʘʚʠʣʘ ʩʢʣʘʜʘʥʥʷ 

ʮiʻʾ ʢʘʨʠ ʪʘ ʨʦʟʨʦʙʣʝʥʦ ʥʘ 

ʃʦʥʜʦʥʩʴʢʽʡ ʤ̔ʞʥʘʨʦʜʥʽʡ ʛʝʦʛ- 

ʨʘʬ̔ʯʥ̔ʡ ʢʦʥʬʝʨʝʥʮ̔ʾ ʚ 1909 ʨ. 

ʪʘ ʜʦʧʦʚʥʝʥʦ ʥʘ ʇʘʨʠʟʴʢʽʡ 

ʤ̔ʞʥʘʨʦʜʥʽʡ ʛʝʦʛʨʘʬʯ̔ʥ̔ʡ ʢʦʥ- 

ʬʝʨʝʥʮʽʾ ʚ 1919 ʨ. ʑʦʙ 

ʦʪʨʠʤʘʪʠ ʘʨʢʫʰ ʢʘʨʪʠ 1:1 000 

000, ʟʝʤʥʫ ʢʫʣʶ ʜʽʣ̫ʪʴ 

ʧʘʨʘʣʝʣʷʤʠ i ʤʝʨʠʜʠʘʥʘʤʠ ʥʘ 

ʯʘʩʪʠʥʠ. ʇʦʜʽʣʠʚʰʠ ʧʦʚʝʨʭʥʶ 

ɿʝʤʣ ̔ ʧʘʨʘʣʝʣʷʤʠ ʯʝʨʝʟ 4Á, 

ʦʪʨʠʤʫʶʪʴ ʨʷʜʠ ʘʙʦ ʧʦʷʩʠ (ʨʠʩ. 

4.4), ʷʢ ̔ ʧʦʟʥʘʯʘʶʪʴ ʚʝʣʠʢʠʤʠ 

ʣ̔ʪʝʨʘʤʠ ʣʘʪʠʥʩʴʢʦʛʦ ʘʣʬʘʚʽʪʫ 

ʚ̔ ʜ ɸ ʜʦ V, ʧʦʯʠʥʘʶʯʠ ʚʽʜ ʝʢʚʘʪʦʨʘ ʥʘ ʧʚ̔ʥʯ̔ ʪʘ ʧʚ̔ʜʝʥʴ. ʇʦʨʷʜʢʦʚʠʡ ʥʦʤʝʨ 

ʈʠʩ. 4.4. ɼʽʣʝʥʥʷ ʟʝʤʥʦʾ ʢʫʣʽ ʥʘ ʣʠʩʪʠ 

ʢʘʨʪ ʤʘʩʰʪʘʙʫ 1:1 000 000  
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ʣ̔ ʪʝʨʠ ʚ ʣʘʪʠʥʩʴʢʦʤʫ ʘʣʬʘʚʽʪʽ ʻ ʥʦʤʝʨʦʤ ʨʷʜʫ. ʈʷʜ, ʧʦʟʥʘʯʝʥʠʡ ʙʫʢʚʦʶ V,  ̒

ʦʩʪʘʥʥʤ̔ i ʡʦʛʦ ʥʦʤʝʨ ʟʘ ʧʦʨʷʜʢʦʤ ï 22. ʐʠʨʦʪʘ ʧʘʨʘʣʝʣ,̔ ʱʦ ʚʽʜʜ̔ ʣ̫̒ ʮʝʡ 

ʨʷʜ ʚʽʜ ʝʢʚʘʪʦʨʘ, ï 88Á. ʉʝʛʤʝʥʪ ʙʽʣ̫ ʧʦʣʶʩʘ, ʦʙʤʝʞʝʥʠʡ ʧʘʨʘʣʝʣʣʶ 88Á, 

ʧʦʟʥʘʯʘʝʪʴʩʷ ʙʫʢʚʦʶ Z. 

ʇʦʜ̔ʣʠʚʰʠ ʧʦʚʝʨʭʥʶ ʟʝʤʥʦ ʾ ʢʫʣ ̔ ʤʝʨʠʜʘ̔ʥʘʤʠ ʯʝʨʝʟ 6Á, ʦʜʝʨʞʫʶʪʴ 

ʢʦʣʦʥʠ, ʷʢ ̔ʥʫʤʝʨʫʶʪʴ ʘʨʘʙʩʴʢʠʤʠ ʮʠʬʨʘʤʠ ʚʽʜ 1 ʜʦ 60, ʧʦʯʠʥʘʶʯʠ ʚʽʜ 

ʨʠʜʽʘʥʘ ʟ ʜʦʚʛʦʪʦʶ 180Á ʚ ʥʘʧʨʷʤʢʫ ʥʘ ʩʭ̔ʜ, ʪʦʙʪʦ ʧʨʦʪʠ ʭʦʜʫ ʛʦʜʠʥʥʠʢʦʚʦʾ 

ʩʪʨʽʣʢʠ. ʆʪʞʝ, ʫʩʷ ʧʦʚʝʨʭʥʷ ɿʝʤʣ ̔ʧʦʜ̔ʣʝʥʘ ʥʘ ʩʬʝʨʠʯʥ ̔ʪʨʘʧʝʮʠ ʟ ʨʦʟʤʨ̔ʘʤʠ 

ʩʪʦʨʽʥ ʧʦ ʰʠʨʦʪʽ æű = 4Á i ʧʦ ʜʦʚʛʦʪʽ æɚ = 6Á, ʢ̫ʽ i  ̒ʘʨʢʫʰʘʤʠ ʢʘʨʪ ʤʘʩʰʪʘʙʫ 

1:1 000 000. ʑʦʙ ʟʥʘʡʪʠ ʧʦʣʦʞʝʥʥ̫  ʜʝʷʢʦ ʾʪʨʘʧʝʮʽʾ ʤʘʩʰʪʘʙʫ 1:1 000 000, 

ʚʢʘʟʫʶʪʴ ʙʫʢʚʫ ʨʷʜʫ i ʥʦʤʝʨ ʢʦʣʦʥʠ, ʷʢʽ ʾʾ ʫʪʚʦʨʶʶʪʴ, ʥʘʧʨʠʢʣʘʜ, ʄ ï 36 

(ʨʠʩ. 4.5). ʉʘʤʝ ʪʘʢʝ ʧʦʟʥʘʯʝʥʥʷ ʪʨʘʧʝʮʽʾ ʥʘʟʠʚʘʪ̒ʴʩʷ ʥʦʤʝʥʢʣʘʪʫʨʦʶ. 

ʆʩʢ̔ʣɹʢʠ ʢʘʨʪʘ 1:1 000 000 ̒  ʤ̔ʞʥʘʨʦʜʥʦʶ, ʪʦ i ʪʘʢʘ ʛʝʦʛʨʘʬʯ̔ʥʘ ʤʝʨʝʞʘ 

ʤʝʨʠʜ̔ʘʥ̔ʚ ʪʘ ʧʘʨʘʣʝʣʝʡ ʥʘʟʠʚʘʪ̒ʴʩʷ ʤʽʞʥʘʨʦʜʥʠʤ ʨʦʟʛʨʘʬʣʝʥʥʷʤ. 
ʂʦʣʠ ʚʽʜʦʤʘ ʥʦʤʝʥʢʣʘʪʫʨʘ ʢʘʨʪʠ ʤʘʩʰʪʘʙʫ 1:1 000 000, ʪʦ ʤʦʞʥʘ ʟʥʘʡʪʠ 
ʛʝʦʛʨʘʬʯ̔ʥ ̔ʢʦʦʨʜʠʥʘʪʠ ʚʝʨʰʠʥ ʮʽʻʾ ʪʨʘʧʝʮʽ.ʾ ʅʘʚʧʘʢʠ, ʟʥʘʶʯʠ ʢʦʦʨʜʠʥʘʪʠ 
ʚʝʨʰʠʥ ʪʨʘʧʝʮʽ,ʾ ʤʦʞʥʘ ʟʥʘʡʪʠ ʾʾ ʥʦʤʝʥʢʣʘʪʫʨʫ. ʇʨʠ ʮʴʦʤʫ ʚ ʧʚ̔ʥʯ̔ʥ̔ʡ 
ʧ̔ʚʢʫʣ ̔ʧʝʨʝʜ ʙʫʢʚʦʶ, ʱʦ ʧʦʟʥʘʯʘ ̒ʨʷʜ, ʩʪʘʚʣʷʪʴ ʙʫʢʚʫ N, ʚ ʧʚ̔ʜʝʥʥʽʡ ï ʙʫʢʚʫ 
S. ʊʦʜ ̔ʪʨʘʧʝʮʽ̫  ʄ ï 36 ʤʘʪʠʤʝ ʜʣʷ ʧʚ̔ʥʯ̔ʥʦʾ ʧʽʚʢʫʣ ̔ʥʦʤʝʥʢʣʘʪʫʨʫ NM ï 36, 
ʜʣʷ ʧʚ̔ʜʝʥʥʦ ʾ ï SM ï 36. ʆʩʢ̔ʣɹʢʠ ʚʩʷ ʪʝʨʠʪʦʨʽ̫  ʋʢʨʘʾʥʠ ʨʦʟʤʽɦ ʝʥʘ ʚ 
ʧʚ̔ʥ̔ʯʥʦʡ ʧʽʚʢʫʣ,̔ ʪʦ ʙʫʢʚʠ N ʘʙʦ S ʥʝ ʧʠʰʫʪʴ i ʢ̔ ʥʮʝʚʘ ʥʦʤʝʥʢʣʘʪʫʨʘ ʚ 
ʷʢʦʤʫ ʤʫ ʟʥʘʭʦʜʠʪʴʩʷ ʂʠʾʚ ʙʫʜʝ ʄ  ï 36. 

 

 

ʈʠʩ. 4.5. ʈʦʟʛʨʘʬʣʝʥʥʷ ʘʨʢʫʰʽʚ ʢʘʨʪ ʤʘʩʰʪʘʙʫ 1:1 000 000 

ʑʦʙ ʦʪʨʠʤʘʪʠ ʘʨʢʫʰʽ ʢʘʨʪ ʙʽʣʴʰʠʭ ʤʘʩʰʪʘʙʽʚ, ʘʨʢʫʰ ʢʘʨʪʘ ʤʘʩʰʪʘʙʫ 

1:1 000 000 ʜʽʣʷʪʴ ʥʘ ʯʘʩʪʠʥʠ. ʆʜʠʥ ʘʨʢʫʰ ʢʘʨʪʠ ʤʘʩʰʪʘʙʫ 1:1 000 000  
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(ʨʠʩ. 4.6) ʜʽʣʷʪʴ ʥʘ 4 ʘʨʢʫʰʽ ʢʘʨʪʠ ʤʘʩʰʪʘʙʫ 1:500 000 ʽ ʧʦʟʥʘʯʘʶʪʴ 

ʚʝʣʠʢʠʤʠ ʙʫʢʚʘʤʠ A, ɹ, ɺ, ɻ, ʷʢʽ ʧʨʠʻʜʥʫʶʪʴʩʷ ʜʦ ʥʦʤʝʥʢʣʘʪʫʨʠ ʘʨʢʫʰʘ 

ʢʘʨʪʠ 1:1 000 000. 

 

 

 

 

 

 

 

ʈʦʟʛʨʘʬʣʝʥʥʷ  ʘʨʢʫʰʽʚ  ʢʘʨʪ  ʤʘʩʰʪʘʙʽʚ 1:300 000, 1:200 000 ʦʪʨʠʤʫʶʪʴ, 

ʧʦʜʽʣʠʚʰʠ ʢʘʨʪʠ ʤʘʩʰʪʘʙʫ 1:1 000 000 ʧʘʨʘʣʝʣʷʤʠ ʪʘ ʤʝʨʽʜʠʘʥʘʤʠ ʥʘ 9 ʪʘ 36 

ʯʘʩʪʠʥ ʚʽʜʧʦʚʽʜʥʦ. ɸʨʢʫʰʽ ʢʘʨʪʠ ʤʘʩʰʪʘʙʫ 1:300000 ʧʦʟʥʘʯʘʶʪʴ ʨʠʤʩʴʢʠʤʠ 

ʮʠʬʨʘʤʠ I,II,é,IX, ʷʢʽ ʧʠʰʫʪʴ ʧʝʨʝʜ ʥʦʤʝʥʢʣʘʪʫʨʦʶ ʘʨʢʫʰʘ ʢʘʨʪʠ ʤʘʩʰʪʘʙʫ 

1:1 000 000, ʥʘʧʨʠʢʣʘʜ, VI ï ʄ ï 36; ʘʨʢʫʰʽ ʢʘʨʪʠ ʤʘʩʰʪʘʙʫ 1:200 000 

ʧʦʟʥʘʯʘʶʪʴ ʨʠʤʩʴʢʠʤʠ ʮʠʬʨʘʤʠ I,II,é,XXXVI, ʷʢʽ ʚʢʘʟʫʶʪʴ ʧʽʩʣʷ 

ʥʦʤʝʥʢʣʘʪʫʨʠ ʘʨʢʫʰʘ 1:1 000 000, ʥʘʧʨʠʢʣʘʜ, ʄ ï 36 ï XXII. 

ʊʘʙʣʠʮʷ 4.1 

 

ɸʨʢʫʰ ʢʘʨʪʠ ʤʘʩʰʪʘʙʫ 1:1 000 000 ʧʦʜʽʣʷʶʪʴ ʥʘ 144 (12x12) ʘʨʢʫʰ ̔

ʢʘʨʪ ʤʘʩʰʪʘʙʫ 1:100 000 i ʧʦʟʥʘʯʘʶʪʴ ʘʨʘʙʩʴʢʠʤʠ ʮʠʬʨʘʤʠ 1,2,...,144, ʷʢ ̔ 

ʟʘʧʠʩʫʶʪʴ ʪʘʢʦʞ ʧʽʩʣʷ ʥʦʤʝʥʢʣʘʪʫʨʠ  ʘʨʢʫʰʘ  ʢʘʨʪʠ 1:1 000 000. 

ʅʦʤʝʥʢʣʘʪʫʨʘ ʪʘ ʨʦʟʤʨ̔ʠ ʨʘʤʦʢ ʪʨʘʧʝʮʽʡ ʘʨʢʫʰiʚ ʢʘʨʪ ʤʘʩʰʪʘʙʚ̔  

1:1 000 000, 1:500 000, 1:300 000, 1:200 000, 1:100 000 

ʄʘʩʰʪʘʙ 

ʢʘʨʪʠ 

ʂ̔ ʣʴʢʽʩʛʴ ʘʨʢʫʰʽʚ ʢʘʨʪ 

ʥʘʚʝʜʝʥʠʭ ʤʘʩʰʪʘʙʽʚ ʚ 

ʦʜʥʦʤʫ ʘʨʢʫʰ ̔ ʢʘʨʪʠ 

ʤʘʩʰʪʘʙʫ 1:1 000 000 

ʅʦʤʝʥʢʣʘʪʫʨʘ 

ʦʩʪʘʥʥʴʦʛʦ 

ʘʨʢʫʰʘ ʢʘʨʪʠ 

ʈʦʟʤʨ̔ ʨʘʤʢʠ 

ʟʘ 

ʰʠʨʦʪʦʶ 

ʟʘ 

ʜʦʚʛʦʪʦʶ 

1:1 000 000 - ʄ- 36 4Á00' 6Á00' 

1:500 000 4 (ɸ, ɹ, ɺ, ɻ) ʄ ï 36 - ɻ 2Á00' 3Á00' 

1:300 000 9 (I,ɯɯ,é,ɯʍ) IX ï M - 36 1Á20' 2Á00' 

1:200 000 36 (ɯ,ɯɯ,é,ʍXʍɯV) M ï 36 - XXXIV 0Á40' 1Á00' 

1:100 000 144 (1,2,..., 144) M ï 36 - 144 0Á20' 0Á30' 

ʈʠʩ. 4.6.. ʉʭʝʤʘ ʧʦʜʽʣʫ ʘʨʢʫʰʘ 

ʢʘʨʪʠ ʤʘʩʰʪʘʙʫ 1:1 000 000 

ʥʘ ʘʨʢʫʰʽ ʢʘʨʪ ʤʘʩʰʪʘʙʽʚ  

1:500 000 1: 300 000, 1:200 000 

ʭʾʥʷ ʥʫʤʝʨʘʮʽ̫  ʪʘ ʥʘʧʠʩʘʥʥ̫ 

ʥʦʤʝʥʢʣʘʪʫʨʠ  
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ʈʦʟʛʨʘʬʣʝʥʥʷ ʘʨʢʫʰʘ ʢʘʨʪʠ ʤʘʩʰʪʘʙʫ 1:1 000 000 ʥʘ ʘʨʢʫʰ ̔ ʢʘʨʪ 

ʙʽʣʴʰʠʭ ʤʘʩʰʪʘʙʚ̔, ʘ ʩʘʤʝ 1:500 000, 1:300 000, 1:200 000, 1:100 000 ʧʦʜʘʥʦ ʚ 

ʪʘʙʣ. 4.1 [16]. 

ʇʦʩʣʽʜʦʚʥʽʩʪʴ ʨʦʟʛʨʘʬʣʝʥʥʷ ʘʨʢʫʰʘ ʢʘʨʪʠ ʤʘʩʰʪʘʙʫ 1:100 000 ʥʘ ʘʨʢʫ-

ʰʽ ʢʘʨʪ ʙʽʣʳʧʠʭ ʤʘʩʰʪʘʙʽʚ ʥʘʚʝʜʝʥʦ ʚ ʪʘʙʣ. 4.2 [16]. 

ʊʘʙʣʠʮʷ 4.2 

ʅʦʤʝʥʢʣʘʪʫʨʘ ʪʘ ʨʦʟʤʽʨʠ ʨʘʤʦʢ ʪʨʘʧʝʮʽʡ ʘʨʢʫʰʽʚ ʢʘʨʪ ʤʘʩʰʪʘʙʽʚ 

1:100 000, 1:50 000, 1:25 000, 1:10 000 

 

ɸʨʢʫʰ ʢʘʨʪʠ ʤʘʩʰʪʘʙʫ 1:100 000 ʩ ʦʩʥʦʚʦʶ ʜʣʷ ʨʦʟʛʨʘʬʣʝʥʥʷ i 

ʥʦʤʝʥʢʣʘʪʫʨʠ ʘʨʢʫʰʽʚ ʢʘʨʪ ʙʽʣʴʰʠʭ ʤʘʩʰʪʘʙʽʚ. ʆʜʥʦʤʫ ʘʨʢʫʰʫ ʢʘʨʪʠ 

ʤʘʩʰʪʘʙʫ 1:100 000 ʚʽʜʧʦʚʽʜʘʻ 4 ʘʨʢʫʰʽ ʢʘʨʪʠ ʤʘʩʰʪʘʙʫ 1:50 000, ʷʢʽ 

ʧʦʟʥʘʯʘʶʪʴ ʚʝʣʠʢʠʤʠ ʙʫʢʚʘʤʠ ɸ, ɹ, ɺ, ɻ i ʜʦʧʠʩʫʶʪʴ ix ʜʦ ʥʦʤʝʥʢʣʘʪʫʨʠ 

ʘʨʢʫʰʘ ʢʘʨʪʠ 1:100 000. 

ʆʜʥʦʤʫ ʘʨʢʫʰʫ ʢʘʨʪʠ ʤʘʩʰʪʘʙʫ 1:50 000 ʚʽʜʧʦʚʽʜʘʶʪʴ ʯʦʪʠʨʠ ʘʨʢʫʰʽ 

ʢʘʨʪ ʤʘʩʰʪʘʙʫ 1:25 000, ʷʢʽ ʧʦʟʥʘʯʘʶʪʴʩʷ ʤʘʣʠʤʠ ʙʫʢʚʘʤʠ ʘ,ʙ,ʚ,ʛ, ʱʦ 

ʜʦʧʠʩʫʶʪʴ ʜʦ ʥʦʤʝʥʢʣʘʪʫʨʳ ʘʨʢʫʰʘ ʢʘʨʪʠ ʤʘʩʰʪʘʙʫ 1:50 000. ʅʘʨʝʰʪʽ 

ʘʨʢʫʰ ʢʘʨʪʠ ʤʘʩʰʪʘʙʫ 1:25 000 ʧʦʜʽʣʷʶʪʴ ʥʘ ʯʦʪʠʨʠ ʘʨʢʫʰ ̔ʢʘʨʪʠ ʤʘʩʰʪʘʙʫ 

1:10 000. ɰʭ ʥʫʤʝʨʫʶʪʴ ʘʨʘʙʩʴʢʠʤʠ ʮʠʬʨʘʤʠ 1, 2, 3, 4, ʷʢʽ ʜʦʧʠʩʫʶʪʴ ʜʦ 

ʥʦʤʝʥʢʣʘʪʫʨʠ ʘʨʢʫʰʘ ʢʘʨʪʠ ʤʘʩʰʪʘʙʫ 1:25 000. 

ʆʩʥʦʚʦʶ ʜʣʷ ʨʦʟʛʨʘʬʣʝʥʥʷ ʘʨʢʫʰʽʚ ʢʘʨʪ ʤʘʩʰʪʘʙʽʚ 1:5 000 i 1:2 000 

ʪʘʢʦʞ ʻ ʘʨʢʫʰ ʢʘʨʪʠ ʤʘʩʰʪʘʙʫ 1:100 000. ʆʜʥʦʤʫ ʘʨʢʫʰʫ ʢʘʨʪʠ ʤʘʩʰʪʘʙʫ 

1:100 000 ʚʽʜʧʦʚʽʜʘʻ 256 (16Ĭ16) ʘʨʢʫʰʚ̔ ʢʘʨʪ ʤʘʩʰʪʘʙʫ 1:5 000, ʷʢ ̔

ʧʦʟʥʘʯʘʶʪʴ ʮʠʬʨʘʤʠ 1,2,3, ..., 256 i ʜʦʧʠʩʫʶʪʴ ʚ ʜʫʞʢʘʭ ʜʦ ʥʦʤʝʥʢʣʘʪʫʨʠ 

ʘʨʢʫʰʘ ʢʘʨʪʠ ʤʘʩʰʪʘʙʫ 1:100 000. ʆʜʥʦʤʫ ʘʨʢʫʰʫ ʢʘʨʪʠ ʤʘʩʰʪʘʙʫ 1:5 000 

ʚʽʜʧʦʚʽʜʘʻ ʜʝʚ'ʷʪʴ ʘʨʢʫʰʽʚ ʢʘʨʪʠ ʤʘʩʰʪʘʙʫ 1:2 000, ʷʢʽ ʧʦʟʥʘʯʘʶʪʴ ʤʘʣʠʤʠ 

ʙʫʢʚʘʤʠ ʘ, ʙ, ʚ, ʛ, ʜ, ʚ, ʞ, ʟ, ʠ. 

ɿʘʫʚʘʞʠʤʦ, ʱʦ ʢʘʨʪʠ ʤʘʩʰʪʘʙʫ 1:5 000 ʤʦʞʥʘ ʪʘʢʦʞ ʦʪʨʠʤʘʪʠ, ʨʦʟʜʽ- 

ʣʠʚʰʠ ʢʘʨʪʫ ʤʘʩʰʪʘʙʫ 1:10 000 ʥʘ ʯʦʪʠʨʠ ʯʘʩʪʠʥʠ. ʇʦʩʣʽʜʦʚʥʽʩʪʴ ʨʦʟʛ- 

ʨʘʬʣʝʥʥʷ ʪʘ ʥʦʤʝʥʢʣʘʪʫʨʫ ʘʨʢʫʰʽʚ ʢʘʨʪ ʤʘʩʰʪʘʙʽʚ 1:5 000 ʪʘ 1:2 000 ʥʘʚʝ-

ʜʝʥʦ ʚ ʪʘʙʣ. 4.3 [16]. 

ɿ ʚʠʱʝʩʢʘʟʘʥʦʛʦ ʟʨʦʟʫʤʽʣʦ, ʱʦ, ʟʥʘʶʯʠ ʥʦʤʝʥʢʣʘʪʫʨʫ ʙʫʜʴ-ʷʢʦʛʦ 

ʘʨʢʫʰʘ ʢʘʨʪʠ, ʤʦʞʥʘ ʟʥʘʡʪʠ ʰʠʨʦʪʘ i ʜʦʚʛʦʪʠ ʢʫʪʽʚ ʨʘʤʦʢ ʪʨʘʧʝʮʽʡ. 

ʄʘʩʰʪʘʙ 

ʢʘʨʪʠ 

ʂʽʣʴʢʽʩʪʴ ʘʨʢʫʰʽʚ ʢʘʨʪ ʚ    

ʦʜʥʦʤʫ ʘʨʢʫʰʽ ʢʘʨʪʠ 

ʧʦʧʝʨʝʜʥʴʦʛʦ ʤʘʩʰʪʘʙʫ 

ʅʦʤʝʥʢʣʘʪʫʨʘ 

ʦʩʪʘʥʥʴʦʛʦ ʘʨʢʫʰʘ 

ʢʘʨʪʠ 

ʈʦʟʤʽʨ ʨʘʤʢʠ 

ʟʘ 

ʰʠʨʦʪʦʶ 

ʟʘ 

ʜʦʚʛʦʪʦʶ 

1:100 000 
- 

ʄ- 36 - 144 0Á20'00" 0Á30'00" 

1:50 000 4 (ɸ, ɹ, ɺ, ɻ)  ʄ-36-144-ɻ 0Á10'00" 0Á15'00" 

1:25 000 4  (ʘ, ʙ, ʚ, ʛ)  ʄ-36-144-ɻ-ʛ 0Á05'00" 0Á07'30" 

1:10 000 4  (1, 2, 3, 4) ʄ -36-144 -  ɻ-ʛ-4 0Á02'30" 0Á03'45" 
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ʈʠʩ. 4.4. ʇʦʜʽʣ ʘʨʢʫʰʘ ʢʘʨʪʠ ʤʘʩʰʪʘʙʫ 1:5 000 ʟ ʥʦʤʝʥʢʣʘʪʫʨʦʶ (5) ʥʘ 

ʘʨʢʫʰʽ ʢʘʨʪ ʙʽʣʴʰʠʭ ʤʘʩʰʪʘʙʽʚ ʪʘ ʚʠʟʥʘʯʝʥʥʷ ʾʭʥʴʦ ʾʥʦʤʝʥʢʣʘʪʫʨʠ 

ɼʣʷ ʧʣʘʥʽʚ ʤʽʩʪ, ʥʘʩʝʣʝʥʠʭ ʧʫʥʢʪʽʚ ʪʘ ʜʽʣʷʥʦʢ, ʧʣʦʱʘ ʷʢʠʭ ʤʝʥʰʘ ʟʘ 20 

ʢʤ2, ʷʢ ʧʨʘʚʠʣʦ, ʘ ʜʣʷ ʤʘʩʰʪʘʙʽʚ 1:1 000 i 1:500 ʟʘʚʞʜʠ ʟʘʩʪʦʩʦʚʫʶʪʴ ʧʨʷʤʦ- 

ʊʘʙʣʠʮʷ.4.3 

ʅʦʤʝʥʢʣʘʪʫʨʘ ʪʘ ʨʦʟʤʠʨʠ ʨʘʤʦʢ ʪʨʘʧʝʮʽʡ ʘʨʢʫʰʽʚ ʢʘʨʪ ʤʘʩʰʪʘʙʽʚ 

1:5000, 1:2000 

 

ʢʫʪʥʝ ʨʦʟʛʨʘʬʣʝʥʥʷ ʟ ʨʦʟʤʽʨʦʤ ʨʘʤʦʢ ʜʣʷ ʤʘʩʰʪʘʙʫ 1:5 000 ï 40Ĭ40 ʩʤ, ʜʣʷ 

ʤʘʩʰʪʘʙʽʚ 1:2 000, 1:1 000 i 1:500 ï 50Ĭ50 ʩʤ. ʋ ʪʘʢʦʤʫ ʨʘʟʽ ʟʘ ʦʩʥʦʚʫ 

ʨʦʟʛʨʘʬʣʝʥʥʷ ʧʨʠʡʤʘʶʪʴ ʘʨʢʫʰ ʢʘʨʪʠ ʤʘʩʰʪʘʙʫ 1:5 000, ʥʦʤʝʥʢʣʘʪʫʨʘ 

ʷʢʦʛʦ ʧʦʟʥʘʯʘʻʪʴʩʷ ʘʨʘʙʩʴʢʦʶ ʮʠʬʨʦʶ. ʊʘʢʦʤʫ ʘʨʢʫʰʫ ʚʽʜʧʦʚʽʜʘʶʪʴ ʯʦʪʠʨʠ 

ʘʨʢʫʰʽ ʤʘʩʰʪʘʙʫ 1:2 000. ʂʦʞʥʠʡ ʟ ʥʠʭ ʧʦʟʥʘʯʘʶʪʴ, ʜʦʜʘʚʰʠ ʜʦ ʥʦʤʝʨʘ 

ʤʘʩʰʪʘʙʫ 1:5 000 ʦʜʥʫ ʟ ʧʝʨʰʠʭ ʚʝʣʠʢʠʭ ʙʫʢʚ ʢʠʨʠʣʠʮʽ (ɸ,ɹ,ɺ,ɻ), ʥʘʧ- 

ʨʠʢʣʘʜ, 5-ɹ. 

ɸʨʢʫʰʫ ʢʘʨʪʠ ʤʘʩʰʪʘʙʫ 1:2 000 ʚʽʜʧʦʚʽʜʘʶʪʴ ʯʦʪʠʨʠ ʘʨʢʫʰʽ ʢʘʨʪʠ 

ʤʘʩʰʪʘʙʫ 1:1 000, ʷʢʽ ʧʦʟʥʘʯʘʶʪʴ ʨʠʤʩʴʢʠʤʠ ʮʠʬʨʘʤʠ (I, II , III , IV) ʽ 16 

ʘʨʢʫʰʽʚ ʢʘʨʪ ʤʘʩʰʪʘʙʫ 1:500, ʷʢʽ ʧʦʟʥʘʯʘʶʪʴ ʘʨʘʙʩʴʢʠʤʠ ʮʠʬʨʘʤʠ (1, 2, 3, 

é., 16). 

ʅʘ (ʨʠʩ. 4.4) ʥʘʚʝʜʝʥʦ ʨʦʟʛʨʘʬʣʝʥʥʷ ʪʘ ʥʦʤʝʥʢʣʘʪʫʨʠ ʧʨʷʤʦʢʫʪʥʠʭ 

ʘʨʢʫʰʽʚ ʧʣʘʥʽʚ ʤʘʩʰʪʘʙʽʚ 1:2 000, 1:1 000, 1:500. ɸʨʘʙʩʴʢʘ ʮʠʬʨʘ ç5è ʥʘ  

ʨʠʩ. 4.4 ʦʟʥʘʯʘʻ ʧʦʨʷʜʢʦʚʠʡ ʥʦʤʝʨ ʪʨʘʧʝʮʽʾ ʤʘʩʰʪʘʙʫ 1:5 000. ʅʦʤʝʨiʚ ʤʦʞʝ  

1:5 000 (5) 1:2 000 (5-ɹ)  1:1 000 (5-ɹ-ɯɯɯ) 1:500 (5-ɹ-13) 

 

ʄʘʩʰʪʘʙ 

ʢʘʨʪʠ 

ʂʽʣʴʢʽʩʪʴ ʘʨʢʫʰʽʚ ʢʘʨʪ ʚ 

ʦʜʥʦʤʫ ʘʨʢʫʰʽ ʢʘʨʪʠ 

ʧʦʧʝʨʝʜʥʴʦʛʦ ʤʘʩʰʪʘʙʫ 

ʅʦʤʝʥʢʣʘʪʫʨʘ 

ʦʩʪʘʥʥʴʦʛʦ                   

ʘʨʢʫʰʘ ʢʘʨʪʠ 

ʈʦʟʤʽʨ ʨʘʤʢʠ 

ʟʘ 

ʰʠʨʦʪʦʶ 

ʟʘ 

ʜʦʚʛʦʪʦʶ 

1:100 000 
- 

ʄ ï 36 - 144 0Á20'00" 0Á30'00' 

1:5 000 256 (1,2,...,256) ʄ ï 36 ï 144 - (256) 0Á01'15" 0Á 01'52,5" 

1:2 000 9 (ʘ,ʙ,ʚ,ʛ,ʜ,ʝ,ʞ,ʟ,ʠ) ʄ ï 36 ï 144 - (25 6 -ʠ)  0Á00'25" 0Á00'37,5" 
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ʙʫʪʠ ʩʪ̔ʣɹʢʠ, ʩʢʽʣʴʢʠ ʪʘʢʠʭ ʪʨʘʧʝʮʽʡ ʥʘ ʜʽʣʷʥʮʽ po6ʽʪ. ʅʘ ʨʠʩ. 4.4 ʚʢʘʟʘʥʦ 

ʤʘʩʰʪʘʙʠ i ʚ ʜʫʞʢʘʭ ʥʦʤʝʥʢʣʘʪʫʨʠ ʟʘʰʪʨʠʭʦʚʘʥʠʭ ʘʨʢʫʰʚ̔ ʢʘʨʪ.  

ʋ ʩʠʩʪʝʤʽ ʪʦʧʦʛʨʘʬʦ-ʛʝʦʜʝʟʠʯʥʦʾ ʩʣʫʞʙʠ ʋʢʨʘʾʥʠ ʧʨʠʡʥʷʪʦ ʪʘʢʽ 

ʤʘʩʰʪʘʙʠ ʪʦʧʦʛʨʘʬʽʯʥʠʭ ʢʘʨʪ: 1:1 000 000, 1:500 000, 1:300 000, 1:200 000, 

1:100 000, 1:50 000, 1:25 000, 1:10 000, 1:5 000, 1:2 000, 1:1 000, 1:500. ʗʢ ̔

ʙʫʣʠ ʨʦʟʛʣʷʥʫʣʠ ʚʠʱʝ. 

ɼʣʷ ʪʦʧʦʛʨʘʬʽʯʥʠʭ ʢʘʨʪ ʤʘʩʰʪʘʙʽʚ 1:10 000 ʽ ʜʨʽʙʥʽʰʠʭ ʨʽʟʥʠʮʷ ʜʦʚʛʦʪ 

ʩʫʤʽʞʥʠʭ ʤʝʨʠʜʽʘʥʽʚ ʟʦʥʠ ʧʨʠʡʥʷʪʘ ʩʘʤʝ 6Á. ʆʪʞʝ, ʧʦʚʝʨʭʥʶ ɿʝʤʣʽ 

ʧʦʜʽʣʷʶʪʴ ʥʘ 60 ʟʦʥ. ʄʝʞʽ ʟʦʥ ʟʙʽʛʘʶʪʴʩʷ ʟ ʤʝʞʘʤʠ ʢʦʣʦʥ ʚ ʤʽʞʥʘʨʦʜʥʦʤʫ 

ʨʦʟʛʨʘʬʣʝʥʥʽ ʘʨʢʫʰʽʚ ʢʘʨʪ ʤʘʩʰʪʘʙʫ 1:1 000 000. ʎʝ ʦʟʥʘʯʘʻ, ʱʦ ʢʦʞʥʘ ʟʦʥʘ 

ʚʤʽʱʫʻ ʚʽʜʧʦʚʽʜʥʫ ʢʦʣʦʥʫ ʪʨʘʧʝʮʽʡ ʢʘʨʪ ʤʘʩʰʪʘʙʫ 1:1 000 000. ʅʫʤʝʨʫʶʪʴ 

ʟʦʥʠ ʚʽʜ ɻʨʠʥʚʽʮʴʢʦʛʦ ʤʝʨʠʜʽʘʥʘ ʫ ʥʘʧʨʷʤʫ ʥʘ ʩʭʽʜ. ʊʦʙʪʦ ʥʦʤʝʨ ʟʦʥʠ ʪʘ 

ʥʦʤʝʨ ʢʦʣʦʥʠ ʟʘʚʞʜʠ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʥʘ 30. ʉʝʨʝʜʥʽʡ ʤʝʨʠʜʽʘʥ ʫ ʢʦʞʥʽʡ ʟʦʥʽ 

ʧʨʠʡʤʘʶʪʴ ʟʘ ʚʽʩʴ ʘʙʩʮʠʩ ʧʣʦʩʢʦʾ ʧʨʷʤʦʢʫʪʥʦʾ ʩʠʩʪʝʤʠ ʢʦʦʨʜʠʥʘʪ ʽ ʪʦʤʫ ʮʝʡ 

ʤʝʨʠʜʽʘʥ ʥʘʟʠʚʘʻʪʴʩʷ ʦʩʴʦʚʠʤ. ɼʦʚʛʦʪʫ ʦʩʴʦʚʦʛʦ ʤʝʨʠʜʽʘʥʘ L0 ʰʝʩʪʠʛʨʘ- 

ʜʫʩʥʦʾ ʟʦʥʠ ʦʙʯʠʩʣʶʶʪʴ ʟʘ ʬʦʨʤʫʣʦʶ 

L0 = 6Án ï 3Á, (4.7)  

ʜʝ n ï ʥʦʤʝʨ ʟʦʥʠ. 

ʊʦʜʽ ʜʦʚʛʦʪʠ ʦʩʴʦʚʠʭ ʤʝʨʠʜʽʘʥʽʚ ʜʦʨʽʚʥʶʚʘʪʠʤʫʪʴ: 3Á, 9Á, 15Á ʽ ʪ.ʜ. 

ʂʦʞʥʘ ʟʦʥʘ ʚʽʜ ʦʩʴʦʚʦʛʦ ʤʝʨʠʜʽʘʥʘ ʤʘʻ ʧʦ ʜʦʚʛʦʪʽ 3Á ʥʘ ʩʭʽʜ ʽ 3Á ʥʘ ʟʘʭʽʜ. 

ʅʝʭʘʡ ʧʦʪʨʽʙʥʦ ʟʥʘʡʪʠ ʛʝʦʜʝʟʠʯʥʽ ʢʦʦʨʜʠʥʘʪʠ ʢʫʪʽʚ ʨʘʤʢʠ ʪʨʘʧʝʮʽʾ ʟ 

ʥʦʤʝʥʢʣʘʪʫʨʦʶ, ʥʘʧʨʠʢʣʘʜ, ʄ ï 36 (ʨʠʩ. 4.5). ʇʦʨʷʜʢʦʚʠʡ ʥʦʤʝʨ ʙʫʢʚʠ ʄ ʫ 

 

 

 

ʈʠʩ. 4.5. ɻʝʦʜʝʟʠʯʥʽ ʢʦʦʨʜʠʥʘʪʠ ʢʫʪʽʚ ʘʨʢʫʰʘ ʢʘʨʪʠ 

ʤʘʩʰʪʘʙʫ 1:1 000 000 ʟ ʥʦʤʝʥʢʣʘʪʫʨʦʡ ʄ ï 36 

 

ʣʘʪʠʥʩʴʢʦʤʫ ʘʣʬʘʚʽʪʽ 13, ʪʦʤʫ ʰʠʨʦʪʘ ʧʘʨʘʣʝʣʽ, ʱʦ ʦʙʤʝʞʫʻ ʪʨʘʧʝʮʽʶ ʟ  

ʧʽʚʥʦʯʽ, ʙʫʜʝ ɺʇʥ  = 13Ŀ4Á = 52Á. ʐʠʨʦʪʘ ʧʽʚʜʝʥʥʦʾ ʧʘʨʘʣʝʣʽ ɺʇʜ = 52Á ï 4Á = 

48Á. 

ʅʦʤʝʨ ʢʦʣʦʥʠ ʮʽʻʾ ʪʨʘʧʝʮʽʾ ˉʢ = 36. ʅʦʤʝʨ ʟʦʥʠ ʮʽʻʾ ʪʨʘʧʝʮʽʾ ʟʥʘʡʜʝʤʦ 

ʟʘ ʬʦʨʤʫʣʦʶ   

ʄï36 

30

° 

36° 
48° 

52° 

48° 

30° 36°  

52

Á 
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ʈʠʩ. 4.6. ʅʦʤʝʨʠ ʟʦʥ ʪʘ ʜʦʚʛʦʪʠ 

ʾʭʥʽʭ ʦʩʴʦʚʠʭ ʤʝʨʠʜʽʘʥʽʚ 

ˉʟ = ʢ̄ Ñ 30.  (4.8) 

ʆʪʞʝ, ˉʟ = 36 ï 30 = 6. ɼʦʚʛʦʪʘ ʩʭʽʜʥʦʛʦ ʤʝʨʠʜʽʘʥʘ ʪʨʘʧʝʮʽʾ ʟ ʥʦʤʝʥʢ- 

ʣʘʪʫʨʦʶ ʊʦʜʽ ʜʦʚʛʦʪʘ ʟʘʭʽʜʥʦʛʦ ʤʝʨʠʜʽʘʥʘ ʪʨʘʧʝʮʽʾ: 

Lʟ = Lc ï 6Á = 36Á ï 6Á = 30Á. 

ɿʥʘʶʯʠ ʛʝʦʜʝʟʠʯʥʽ ʢʦʦʨʜʠʥʘʪʠ ʢʫʪʽʚ ʨʘʤʢʠ ʪʨʘʧʝʮʽʾ, ʟʘ ʬʦʨʤʫʣʘʤʠ 

ʍ = f1(B,L),Y = f2(B,L) ʦʙʯʠʩʣʶʶʪʴ ʧʨʷʤʦʢʫʪʥʽ ʢʦʦʨʜʠʥʘʪʠ ʾʾ ʢʫʪʽʚ. ɭ 

ʧʝʮʽʘʣʴʥʽ ʪʘʙʣʠʮʽ, ʷʢʠʤʠ ʢʦʨʠʩʪʫʶʪʴʩʷ, ʚʠʟʥʘʯʘʶʯʠ ʧʨʷʤʦʢʫʪʥʽ ʢʦʦʨ- 

ʜʠʥʘʪʠ.  

ɼʣʷ ʧʣʘʥʽʚ ʤʘʩʰʪʘʙʫ 1:5 000 ʽ ʙʽʣʴʰʠʭ ʤʘʩʰʪʘʙʽʚ ʪʘʢʽ ʩʧʦʪʚʦʨʝʥʥʷ ʧʝʨʝ- 

ʚʠʱʫʶʪʴ ʧʦʭʠʙʢʠ ʛʨʘʬʽʯʥʠʭ ʧʦʙʫʜʦʚ. ʊʦʤʫ ʜʣʷ ʚʝʣʠʢʦʤʘʩʰʪʘʙʥʠʭ ʧʣʘʥʽʚ ʟʘ 

ʩʪʦʩʦʚʫʶʪʴ ʘʥʘʣʦʛʽʯʥʫ ʟʦʥʘʣʴʥʫ 

ʧʨʦʝʢʮʽʶ ɻʘʫʩʩʘ-ʂʨʶʛʝʨʘ, ʘʣʝ ʟ ʪʨʠ- 

ʛʨʘʜʫʩʥʠʤʠ ʟʦʥʘʤʠ.  

ɼʦʚʛʦʪʫ L0 ʦʩʴʦʚʦʛʦ ʤʝʨʠʜʽʘʥʘ 

ʪʨʠʛʨʘʜʫʩʥʦʾ ʟʦʥʠ ʟʥʘʭʦʜʷʪʴ ʟʘ ʬʦʨ- 

ʤʫʣʦʶ 

 L0 = 3Á (n' ï 1),  (4.9)     (4.4.3) 

ʜʝ n' ï ʥʦʤʝʨ ʪʨʠʛʨʘʜʫʩʥʦʾ ʟʦʥʠ. 

ʋ ʪʘʙʣ. 4.4 ʥʘʚʝʜʝʥʦ ʥʦʤʝʨʠ 

ʰʝʩʪʠ - ʽ ʪʨʠʛʨʘʜʫʩʥʠʭ ʟʦʥ, ʷʢʽ ʧʦʢʨʠ- 

ʚʘʶʪʴ ʪʝʨʠʪʦʨʽʶ ʋʢʨʘʾʥʠ.  

ɿʥʘʶʯʠ ʥʦʤʝʨ ʰʝʩʪʠʛʨʘʜʫʩʥʦʾ 

ʟʦʥʠ, ʤʦʞʥʘ ʟʥʘʡʪʠ ʥʦʤʝʨ ʪʨʠʛʨʘ- 

ʜʫʩʥʦʾ. ɼʣʷ ʮʴʦʛʦ ʟʚʝʨʥʝʤʦ ʫʚʘʛʫ ʥʘ 

ʪʝ, ʱʦ ʦʩʴʦʚʽ ʤʝʨʠʜʽʘʥʠ ʧʘʨʥʠʭ 

ʥʦʤʝʨʽʚ ʪʨʠʛʨʘʜʫʩʥʠʭ ʟʦʥ ʟʙʽʛʘʶʪʴʩʷ ʟ ʦʩʴʦʚʠʤʠ ʤʝʨʠʜʽʘʥʘʤʠ 

ʰʝʩʪʠʛʨʘʜʫʩʥʠʭ ʟʦʥ (ʜʠʚ. ʨʠʩ. 4.6). ɼʣʷ ʮʠʭ ʧʘʨʥʠʭ ʥʦʤʝʨʽʚ ʤʦʞʥʘ ʟʥʘʡʪʠ 

ʥʦʤʝʨ ʪʨʠʛʨʘʜʫʩʥʦʾ ʟʦʥʠ ʥʘ ʧʽʜʩʪʘʚʽ ʬʦʨʤʫʣʠ (4.9). ʈʦʟʚ'ʷʟʘʚʰʠ ʾʾ ʚʽʜʥʦʩʥʦ 

n', ʤʘʪʠʤʝʤʦ 

1

1.
3

oL
n = +

 
ʊʘʢ, ʥʝʭʘʡ ʥʦʤʝʨ ʰʝʩʪʠʛʨʘʜʫʩʥʦʾ ʟʦʥʠ n =6 ; ʦʩʴʦʚʠʡ ʤʝʨʠʜʽʘʥ ʮʽʻʾ ʟʦʥʠ 

ʚʽʜʧʦʚʽʜʥʦ ʬʦʨʤʫʣʠ (4.9) ʜʦʨʽʚʥʶ Lo = 6 Ĭ 6Á ï 3Á = 33. ʊʦʜʽ ʥʦʤʝʨ ʪʨʠʛʨʘʜʫʩ- 

ʥʦʾ ʟʦʥʠ ʙʫʜʝ 

  

ɿʘʫʚʘʞʠʤʦ ʪʘʢʦʞ, ʱʦ ʟ ʨʠʩ.4.6 ʥʦʤʝʨ ʥʝʧʘʨʥʠʭ ʪʨʠʛʨʘʜʫʩʥʠʭ ʟʦʥ n' 

ʤʦʞʥʘ ʟʥʘʡʪʠ ʟʘ ʬʦʨʤʫʣʦʶ 

 

(4.10) 

(4.11) 
 

0
'

0

33
1 12.

3
n = + =
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 n' = 2n Ñ 1, (4.12) 

ɿʨʦʟʫʤʽʣʦ, ʱʦ ʚ ʧʨʦʝʢʮʽʾ ɻʘʫʩʩʘ-ʂʨʶʛʝʨʘ ʤʦʞʥʘ ʟ'ʻʜʥʘʪʠ yci ʘʨʢʫʰʽ 

ʢʘʨʪ ʪʦʛʦ ʩʘʤʦʛʦ ʤʘʩʰʪʘʙʫ, ʱʦ ʚʽʜʦʙʨʘʞʘʶʪʴ ʦʜʥʫ ʟʦʥʫ, ʘ ʮʝ ʟʥʘʯʥʽ 

ʪʝʨʠʪʦʨʽʾ. ʆʜʥʘʢ ʤʽʞ ʩʫʤʽʞʥʠʤʠ ʟʦʥʘʤʠ, ʷʢʽ ʜʦʪʠʢʘʶʪʴʩʷ ʪʽʣʴʢʠ ʚ ʦʜʥʽʡ 

ʪʦʯʮʽ ï ʥʘ ʝʢʚʘʪʦʨʽ ʙʫʜʫʪʴ ʨʦʟʨʠʚʠ [9]. 

ʊʘʙʣʠʮʷ 4.4 

 

ʊʦʤʫ, ʛʝʦʛʨʘʬʽʯʥʦ ʟʦʙʨʘʞʘʶʯʠ ʫʩʶ ʟʝʤʥʫ ʢʫʣʶ ʘʙʦ ʧʽʚʢʫʣʶ, ʮʶ 

ʧʨʦʝʢʮʽʶ ʥʝ ʟʘʩʪʦʩʦʚʫʶʪʴ. ʎʝ, ʦʜʥʘʢ, ʥʝ ʟʤʝʥʰʫʻ ʮʽʥʥʦʩʪʽ ʧʨʦʝʢʮʽʾ ɻʘʫʩʩʘ-

ʂʨʶʛʝʨʘ ʪʦʤʫ, ʱʦ ʚʦʥʘ: ʧʦ-ʧʝʨʰʝ, ʥʘʙʣʠʞʫʻ ʢʘʨʪʫ ʜʦ ʧʣʘʥʫ; ʧʦ-ʜʨʫʛʝ, ʜʘʻ 

ʟʤʦʛʫ ʚʠʙʨʘʪʠ ʩʠʩʪʝʤʫ ʧʨʷʤʦʢʫʪʥʠʭ ʢʦʦʨʜʠʥʘʪ ʜʣʷ yciʻʾ ʧʦʚʝʨʭʥʽ ɿʝʤʣʽ ʟ 

ʦʜʥʠʤ ʧʦʯʘʪʢʦʤ ʢʦʦʨʜʠʥʘʪ ʜʣʷ ʢʦʞʥʦʾ ʟʦʥʠ; ʧʦ-ʪʨʝʪʻ, ʟʘʙʝʟʧʝʯʫʻ ʧʨʦʩʪʠʡ 

ʧʝʨʝʭʽʜ ʚʽʜ ʩʬʝʨʠʯʥʠʭ ʢʦʦʨʜʠʥʘʪ ʜʦ ʧʣʦʩʢʠʭ ʘʙʦ ʥʘʚʧʘʢʠ ï ʚʽʜ ʧʣʦʩʢʠʭ ʜʦ 

ʩʬʝʨʠʯʥʠʭ. 
 

 

 

 

 

 

ɼʦʚʛʦʪʠ ʦʩʴʦʚʠʭ ʤʝʨʠʜʽʘʥʽʚ, ʢʦʣʦʥ ʪʘ ʟʦʥ ʤʝʞʘʭ ʷʢʠʭ 

ʨʦʟʪʘʰʦʚʘʥʘ ʪʝʨʠʪʦʨʽʷ ʋʢʨʘʾʥʠ 

ʐʝʩʪʠʛʨʘʜʫʩʥʽ ʟʦʥʠ ʊʨʠʛʨʘʜʫʩʥʽ ʟʦʥʠ 

ˉ ʢʦʣʦʥʠ 

ʢʘʨʪʠ 

ʤʘʩʰʪʘʙʫ 

1:1 000 000 

ˉ ʟʦʥʠ 

(n6Á) 
ɼʦʚʛʦʪʘ 

ʦʩʴʦʚʦʛʦ 

ʤʝʨʠʜʽʘʥ, 

L0 

 ̄ʟʦʥʠ 

(n3Á) 

ɼʦʚʛʦʪʘ 

ʦʩʴʦʚʦʛʦ 

ʤʝʨʠʜʘ̔ʥʘ, 

L0 

   7 18Á 

34 4 21Á 8 21Á 

   9 24Á 

35 5 27Á 10 27Á 

   11 30Á 

36 6 33Á 12 33Á 

   13 36Á 

37 7 39Á 14 39Á 

   15 42Á 
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ʇʠʪʘʥʥʷ ʜʣʷ ʩʘʤʦʢʦʥʪʨʦʣʶ 

1. ʑʦ ʥʘʟʠʚʘʻʪʴʩʷ ʪʦʧʦʛʨʘʬʽʯʥʠʤ ʧʣʘʥʦʤ? 

2. ʗʢʽ ʧʣʘʥʠ ʚʠ ʟʥʘʻʪʝ? 

3. ʑʦ ʥʘʟʠʚʘʻʪʴʩʷ ʪʦʧʦʛʨʘʬʽʯʥʦʶ  ʢʘʨʪʦʶ? 

4. ʑʦ ʥʘʟʠʚʘʻʪʴʩʷ ʧʨʦʬʽʣʝʤ? 

5. ʋ ʯʦʤʫ ʚʽʜʤʽʥʥʦʩʪʽ ʢʘʨʪʠ ʚʽʜ ʧʣʘʥʫ? 

6. ɿʘʣʝʞʥʦ ʚʽʜ ʤʘʩʰʪʘʙʫ ʢʘʨʪʠ ʫʤʦʚʥʦ ʜʽʣʷʪʴʩʷ ʥʘ? 

7. ʑʦ ʥʘʟʠʚʘʻʪʲʩʷ ʤʘʩʰʪʘʙʦʤ? 

8. ʗʢʽ ʤʘʩʰʪʘʙʠ ʚʠ ʟʥʘʻʪʝ? 

9. ʑʦ ʥʘʟʠʚʘʻʪʩʷ ʪʦʯʥʽʩʪʶ ʤʘʩʰʪʘʙʫ? 

10.  ʇʦʙʫʜʫʚʘʪʠ ʣʽʥʽʡʥʠʡ ʤʘʩʰʪʘʙ ʜʣʷ ʯʠʩʝʣʴʥʦʛʦ ʤʘʩʰʪʘʙʫ 1: 1 000. 

11.  ʋʤʦʚʥʽ ʟʥʘʢʠ ʧʨʠʡʥʷʪʦ ʧʦʜʽʣʷʪʠ ʥʘ? 

12.  ʑʦ ʥʘʟʠʚʘʻʪʩʷ ʥʦʤʝʥʢʣʘʪʫʨʦʡ ʢʘʨʪ ʪʘ ʧʣʘʥʽʚ? 

13.  ʑʦ ʪʘʢʝ ʨʦʟʛʨʘʬʣʝʥʥ̫ ʢʘʨʪ? 

14.  ʑʦ ʻ ʦʩʥʦʚʦʶ ʨʦʟʛʨʘʬʣʝʥʥʷ ʪʘ ʥʦʤʝʥʢʣʘʪʫʨʠ ʪʦʧʦʛʨʘʬʯ̔ʥʠʭ ʢʘʨʪ? 

15.  ʉʫʪʴ ʤʽʞʥʘʨʦʜʥʦʾ ʨʦʟʛʨʘʬʢʠ ʢʘʨʪ ʤʘʩʰʪʘʙʫ 1: 1 000 000? 

16. ʗʢ ʜʽʣʠʪʴʩʷ ʟʝʤʥʘ ʢʫʣʷ ʜʣʷ ʟʜʦʙʫʪʪʷ ʦʜʥʦʛʦ ʘʨʢʫʰʘ ʢʘʨʪʠ ʤʘʩʰʪʘʙʫ  

1:1 000 000? 

17. C ʯʦʛʦ ʩʢʣʘʜʘʻʪʴʩʷ ʥʦʤʝʥʢʣʘʪʫʨʘ ʘʨʢʫʰʘ ʢʘʨʪʠ ʤʘʩʰʪʘʙʫ 1:1 000 000?  
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5. ʈɽʃʔɭʌ ʄɯʉʎɽɺʆʉʊɯ ʊɸ ʁʆɻʆ ɿʆɹʈɸɾɽʅʅʗ 

ʅɸ ʊʆʇʆɻʈɸʌɯʏʅʀʍ ʂɸʈʊɸʍ ʊɸ ʇʃɸʅɸʍ 

5.1. ɸʙʩʦʣʶʪʥʽ ʪʘ ʫʤʦʚʥʽ ʚʠʩʦʪʠ. ʇʝʨʝʚʠʱʝʥʥʷ. ɻʝʦʜʝʟʠʯʥi ʚʠʩʦʪʠ 

ʈʝʣʴʻʬʦʤ ʥʘʟʠʚʘʻʪʴʩʷ ʩʫʢʫʧʥʽʩʪʴ ʥʝʨʽʚʥʦʩʪʩʡ ʤʽʩʮʝʚʦʩʪʽ. ʅʘʡʚʘʞʣʠ- 

ʚʽʰʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʨʝʣʴʻʬʫ ʻ ʚʠʩʦʪʠ ʪʦʯʦʢ i ʧʝʨʝʚʠʱʝʥʥʷ. ɿʦʙʨʘʞʘʶʯʠ 

ʨʝʣʴʻʬ ʥʘ ʧʣʘʥʘʭ ʪʘ ʢʘʨʪʘʭ, ʩʧʦʯʘʪʢʫ ʪʨʝʙʘ ʟʥʘʡʪʠ ʚʠʩʦʪʠ ʪʦʯʦʢ ʤʽʩʮʝʚʦʩʪʽ 

ʪʘ ʧʝʨʝʚʠʱʝʥʥʷ [9]. 

ʅʘ ʨʠʩ. 5.1 ʧʦʢʘʟʘʥʘ ʯʘʩʪʠʥʘ ʬʽʟʠʯʥʦʾ ʧʦʚʝʨʭʥʽ ɿʝʤʣʽ ʪʘ ʧʦʚʝʨʭʥʷ ʨʽʚʥʷ 

ʤʦʨʷ ʫ ʩʧʦʢʽʡʥʦʤʫ ʩʪʘʥʽ, ʫʷʚʥʦ ʧʨʦʜʦʚʞʝʥʘ ʧʽʜ ʬʽʟʠʯʥʦʶ ʧʦʚʝʨʭʥʝʶ ɿʝʤʣʽ. 

ʎʶ ʧʦʚʝʨʭʥʶ ʥʘʟʠʚʘʶʪʴ ʨʽʚʥʝʚʦʶ ʧʦʚʝʨʭʥʝʶ (ʛʝʦʾʜʦʤ). ʅʘ ʨʠʩʫʥʢʫ ʪʘʢʦʞ 

ʥʘʚʝʜʝʥʦ ʯʘʩʪʠʥʫ ʝʣʽʧʩʦʾʜʘ. ʈʽʚʥʝʚʫ ʧʦʚʝʨʭʥʶ ʦʢʝʘʥʽʚ i ʤʦʨʽʚ ʧʨʠʡʤʘʶʪʴ ʟʘ 

ʥʫʣʴ ʘʙʩʦʣʶʪʥʠʭ ʚʠʩʦʪ (ʪʦʯʢʘ ʆ). 

 

 

 

 

 

 

 

 

 

 

 

 

 ʈʠʩ. 5.1. ɸʙʩʦʣʶʪʥʽ ʪʘ ʫʤʦʚʥʽ ʚʠʩʦʪʠ, ʛʝʦʜʝʟʠʯʥʽ ʚʠʩʦʪʠ, ʧʝʨʝʚʠʱʝʥʥʷ 

ɸʙʩʦʣʶʪʥʘ ʚʠʩʦʪʘ ʪʦʯʢʠ A ʤ̔ ʩʮʝʚʦʩʪʽ ï ʮʝ ʧʨʷʤʦʚʠʩʥʠʡ ʚʽʜʨʽʟʦʢ ɸɸ' 

ʚʽʜ ʮiʻʾ ʪʦʯʢʠ ʥʘ ʧʦʚʝʨʭʥʽ ɿʝʤʣʽ ʜʦ ʪʦʯʢʠ ɸ' ʥʘ ʨʽʚʥʝʚʽʡ ʧʦʚʝʨʭʥʽ. 

ɸʥʘʣʦʛʽʯʥʦ ʘʙʩʦʣʶʪʥʦʶ ʚʠʩʦʪʦʶ ʪʦʯʢʠ ɺ ʻ ʧʨʷʤʦʚʠʩʥʠʡ ʚʽʜʨʽʟʦʢ ɺɺ'. 

ʊʦʯʢʘ ɺ ʨʦʟʪʘʰʦʚʘʥʘ ʚʠʱʝ ʚʽʜ ʪʦʯʢʠ ɸ ʥʘ ʚʝʣʠʯʠʥʫ ʧʨʷʤʦʚʠʩʥʦʛʦ 

ʚʽʜʨʽʟʢʘ, ʧʦʟʥʘʯʝʥʦʛʦ ʥʘ ʨʠʩ. 5.1 ʙʫʢʚʦʶ h. ʎʝ i ʻ ʧʝʨʝʚʠʱʝʥʥʷ ʤʽʞ ʪʦʯʢʘʤʠ A 

i ɹ. ʆʪʞʝ, ʧʝʨʝʚʠʱʝʥʥʷ ʤʽʞ ʜʚʦʤʘ ʪʦʯʢʘʤʠ ï ʮʝ ʚʽʜʩʪʘʥʴ ʧʦ ʧʨʷʤʦʚʠʩʥʽʡ 

ʣʽʥʽʾ ʤʽʞ ʨʽʚʥʝʚʠʤʠ ʧʦʚʝʨʭʥʷʤʠ, ʱʦ ʧʨʦʚʝʜʝʥʽ ʯʝʨʝʟ ʮʽ ʪʦʯʢʠ, ʪʦʙʪʦ 

ʧʝʨʝʚʠʱʝʥʥʷ ï ʮʝ ʨʽʟʥʠʮʷ ʚʠʩʦʪ ʮʠʭ ʪʦʯʦʢ. ɿʘʫʚʘʞʠʤʦ, ʱʦ ʨʽʚʥʝʚʠʭ 

ʧʦʚʝʨʭʦʥʴ ʤʦʞʥʘ ʧʨʦʚʝʩʪʠ ʙʝʟʣʽʯ. ʅʘ ʨʠʩ. 5.1 ʧʦʢʘʟʘʥʦ piʚʥʝʚʽ ʧʦʚʝʨʭʥʽ 

ʪʦʯʦʢ A i ɺ. 
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ɯʥʢʦʣʠ ʮʶ ʯʠ ʙʫʜʴ-ʷʢʫ ʽʥʰʫ ʨʽʚʥʝʚʫ ʧʦʚʝʨʭʥʶ ʫʤʦʚʥʦ ʧʨʠʡʤʘʶʪʴ ʟʘ 

ʥʫʣʴ  ʚʳʩʦʪ. ʊʦʜʽ ʚʠʩʦʪʠ ʪʦʯʦʢ ʚʽʜʥʦʩʥʦ ʮʽʻʾ ʧʦʚʝʨʭʥʽ ʥʘʟʠʚʘʶʪʴʩʷ 

ʫʤʦʚʥʠʤʠ ʚʠʩʦʪʘʤʠ. ʅʘ (ʨʠʩ. 5.1) ʧʨʷʤʦʚʠʩʥʠʡ ʚʽʜʨʽʟʦʢ ʉʉ' ʷʢʠʡ ʜʦʨʽʚʥʶʻ 

ʅʉ, ʻ ʫʤʦʚʥʦʶ ʚʠʩʦʪʦʶ ʪʦʯʢʠ ʉ. 

ʋ ʛʝʦʜʝʟʽʾ ʯʘʩʪʦ ʚʠʢʦʨʠʩʪʫʶʪʴ ʛʝʦʜʝʟʠʯʥʽ ʚʠʩʦʪʠ. ʎʝ ʚʠʩʦʪʠ ʥʝ ʥʘʜ 

ʩʝʨʝʜʥʽʤ ʨʽʚʥʝʤ ʦʢʝʘʥʫ, ʘ ʥʘʜ ʧʦʚʝʨʭʥʝʶ ʝʣʽʧʩʦʾʜʘ. ʆʪʞʝ, ʛʝʦʜʝʟʠʯʥʦʶ 

ʚʠʩʦʪʦʶ ʪʦʯʢʠ ɸ ʙʫʜʝ ʚʽʜʨʽʟʦʢ ɸɸ", ʷʢʠʡ ʜʦʨʽʚʥʶʻ 

H ɻ= H A +ɝ,   (5.1) 

ʜʝ ɝ - ʚʠʩʦʪʘ ʛʝʦʾʜʘ ʥʘʜ ʝʣʽʧʩʦʾʜʦʤ. 

5.2. ʆʩʥʦʚʥʽ ʬʦʨʤʠ ʨʝʣʴʻʬʫ 

ʇʨʠ ʚʩʽʡ ʚʝʣʠʢʽʡ, ʥʘ ʧʝʨʰʠʡ ʧʦʛʣʷʜ, ʜʫʞʝ ʨʽʟʥʦʤʘʥʽʪʥʽ ʥʝʨʽʚʥʦʩʪʽ 

ʧʦʚʝʨʭʥʽ ɿʝʤʣʽ, ʤʦʞʥʘ ʚʠʜʽʣʠʪʠ ʪʽʣʴʢʠ ʧ'ʷʪʴ ʦʩʥʦʚʥʠʭ ʬʦʨʤ ʨʝʣʴʻʬʫ (ʨʠʩ. 

5.2) [9]: 

ʈʠʩ. 5.2. ʆʩʥʦʚʥʽ ʬʦʨʤʠ ʨʝʣʴʻʬʫ 

1. ɻʦʨʘ (ʛʦʨʙ) ï ʢʫʧʦʣʦʧʦʜʽʙʥʝ ʘʙʦ ʢʦʥʫʩʦʧʦʜʽʙʥʝ ʧʽʜʚʠʱʝʥʥʷ ʥʘʜ 

ʥʘʚʢʦʣʠʰʥʴʦʶ ʤʽʩʮʝʚʽʩʪʶ. ɻʦʨʘ ʤʘʻ ʚʝʨʰʠʥʫ (ʥʘʡʚʠʱʘ ʪʦʯʢʘ), ʩʭʠʣʠ 

(ʙʦʢʦʚʽ ʧʦʚʝʨʭʥʽ ʛʦʨʠ), ʧʽʜʦʰʚʫ (ʣʽʥʽʶ ʟʣʠʪʪʷ ʛʦʨʠ ʟ ʥʘʚʢʦʣʠʰʥʴʦʶ 

ʤʽʩʮʝʚʽʩʪʶ). 

2. ʋʣʦʛʦʚʠʥʘ (ʚʧʘʜʠʥʘ) ï ʟʽʤʢʥʫʪʝ ʟʘʛʣʠʙʣʝʥʥʷ. ʎʝ ʬʦʨʤʘ, ʧʨʦʪʠʣʝʞʥʘ 

ʜʦ ʛʦʨʠ. ʋʣʦʛʦʚʠʥʘ ʤʘʻ ʚʽʜʧʦʚʽʜʥʦ: ʜʥʦ ï ʥʘʡʥʠʞʯʘ ʪʦʯʢʘ, ʩʭʠʣʠ, ʙʨʽʚʢʫ ï 

ʣʽʥʽʶ ʟʣʠʪʪʷ ʫʣʦʛʦʚʠʥʠ ʟ ʥʘʚʢʦʣʠʰʥʴʦʶ ʤʽʩʮʝʚʽʩʪʶ. 

3. ʍʨʝʙʝʪ ï ʚʠʪʷʛʥʫʪʝ ʧʽʜʚʠʱʝʥʥʷ, ʷʢʝ ʧʦʩʪʫʧʦʚʦ ʟʥʠʞʫʻʪʴʩʷ ʚ ʙʫʜʴ- 

ʷʢʦʤʫ ʥʘʧʨʷʤʢʫ. ʋ ʭʨʝʙʪʘ ʜʚʘ ʩʭʠʣʠ, ʱʦ ʟʣʠʚʘʶʪʴʩʷ ʫ ʚʝʨʭʥʽʡ ʯʘʩʪʠʥʽ, 

ʩʪʚʦʨʶʶʯʠ ʚʦʜʦʜʽʣʴʥʫ ʣʽʥʽʶ (ʚʦʜʦʜʽʣ). 

4. ʃʦʱʠʥʘ ï ʞʦʣʦʙʦʧʦʜʽʙʥʝ ʟʘʛʣʠʙʣʝʥʥʷ ʟ ʧʦʥʠʞʝʥʠʷʤ ʚ ʦʜʠʥ ʙʽʢ. ʎʝ ï 

ʬʦʨʤʘ, ʧʨʦʪʠʣʝʞʥʘ ʜʦ ʭʨʝʙʪʘ. ɼʚʘ ʩʭʠʣʠ ʣʦʱʠʥʠ ʟʣʠʚʘʶʪʴʩʷ ʚ ʾʾ ʥʘʡʥʠʞʯʽʡ 
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ʯʘʩʪʠʥʽ, ʩʪʚʦʨʶʶʯʠ ʚʦʜʦʟʣʠʚʥʫ ʣʽʥʽʶ (ʪʘʣʴʚʝʛ). ʇʦ ʪʘʣʴʚʝʛʫ ʟʘʟʚʠʯʘʡ ʩʪʽʢʘʻ 

ʚʦʜʘ, ʱʦ ʧʦʪʨʘʧʣʷʻ ʥʘ ʩʭʠʣʠ. 

ʈʽʟʥʦʚʠʜʠ ʣʦʱʠʥʠ ï ʜʦʣʠʥʘ ʪʘ ʷʨ. ɼʦʣʠʥʘ ï ʰʠʨʦʢʘ ʣʦʱʠʥʘ ʟ ʧʦʣʦʛʠʤʠ, 

ʟʘʜʝʨʥʦʚʘʥʠʤʠ ʩʭʠʣʘʤʠ. ʇʦʩʝʨʝʜʠʥʽ ʜʦʣʠʥʠ, ʷʢ ʧʨʘʚʠʣʦ, ʪʝʯʝ piʯʢʘ ʘʙʦ 

ʩʪʨʫʤʦʢ. ʗʨ ï ʚʫʟʴʢʘ ʣʦʱʠʥʘ ʟ ʢʨʫʪʠʤʠ, ʦʛʦʣʝʥʠʤʠ, ʙʝʟ ʪʨʘʚʠ, ʩʭʠʣʘʤʠ. 

ʉʭʠʣʠ ʜʦʣʠʥʠ ʯʘʩʪʦ ʤʘʶʪʴ ʛʦʨʠʟʦʥʪʘʣʴʥʽ ʘʙʦ ʟ ʥʝʚʝʣʠʢʠʤ ʫʭʠʣʦʤ 

ʜʽʣʷʥʢʠ, ʷʢʽ ʥʘʟʠʚʘʶʪʴʩʷ ʪʝʨʘʩʘʤʠ. 

ʇʦʯʘʪʢʦʚʠʡ ʝʪʘʧ ʨʦʟʚʠʪʢʫ ʷʨʫ ï ʧʨʦʤʦʾʥʘ. ʗʨʠ, ʟʘʨʦʩʣʽ ʯʘʛʘʨʥʠʢʦʤ, 

ʪʨʘʚʦʶ, ʥʘʟʠʚʘʶʪʴ ʙʘʣʢʘʤʠ. 

1 ʉʽʜʣʦʚʠʥʘ ï ʮʝ ʤʽʩʮʝ, ʱʦ ʫʪʚʦʨʶʻʪʴʩʷ ʫ ʨʝʟʫʣʴʪʘʪʽ ʟʣʠʪʪʷ ʩʭʠʣʽʚ ʜʚʦʭ 

ʩʫʩʽʜʥʽʭ ʛip ʘʙʦ ʚʦʜʦʜʽʣʽʚ ʜʚʦʭ ʩʫʩʽʜʥʽʭ ʭʨʝʙʪʽʚ. ʋ ʛʽʨʩʴʢʽʡ ʤʽʩʮʝʚʦʩʪʽ ʯʝʨʝʟ 

ʩʽʜʣʦʚʠʥʠ ʟʚʠʯʘʡʥʦ ʧʨʦʣʷʛʘʶʪʴ ʜʦʨʦʛʠ ʘʙʦ ʧʽʰʦʭʽʜʥʽ ʩʪʝʞʢʠ. ʊʦʤʫ 

ʩʽʜʣʦʚʠʥʠ ʚ ʛʦʨʘʭ ʥʘʟʠʚʘʶʪʴ ʧʝʨʝʚʘʣʘʤʠ. ɺʽʜ ʩʽʜʣʦʚʠʥʠ ʙʝʨʫʪʴ ʧʦʯʘʪʦʢ ʜʚʽ 

ʣʦʱʠʥʠ, ʷʢʽʨʦʩʭʦʜʷʪʴʩʷ ʚ ʧʨʦʪʠʣʝʞʥʽ ʥʘʧʨʷʤʢʠ. ɼʥʦʤ ʥʘʟʠʚʘʶʪʴ ʥʘʡʥʠʞʯʫ 

ʪʦʯʢʫ ʩʽʜʣʦʚʠʥʠ.  

ɺʦʜʦʜʽʣ ʭʨʝʙʪʘ ʪʘ ʚʦʜʦʟʣʠʚ ʣʦʱʠʥʠ ï ʭʘʨʘʢʪʝʨʥʽ ʣʽʥʽʾ ʨʝʣʴʻʬʫ. 

5.3. ɿʦʙʨʘʞʝʥʥʷ ʨʝʣʴʻʬʫ ʥʘ ʧʣʘʥʘʭ ʪʘ ʢʘʨʪʘʭ ʛʦʨʠʟʦʥʪʘʣʷʤʠ. 

ɺʣʘʩʪʠʚʦʩʪʽ ʛʦʨʠʟʦʥʪʘʣʝʡ 

ɿʦʙʨʘʞʝʥʥʷ ʨʝʣʴʻʬʫ ʥʘ ʧʣʘʥʘʭ ʪʘ ʢʘʨʪʘʭ ʻ ʥʘʜʟʚʠʯʘʡʥʦ ʩʢʣʘʜʥʠʤ 

ʟʘʚʜʘʥʥʷʤ. ʈʝʣʴʻʬ ï ʧʨʦʩʪʦʨʦʚʠʡ ʦʙ'ʻʢʪ, i ʡʦʛʦ, ʷʢ ʧʨʘʚʠʣʦ, ʨʦʟʛʣʷʜʘʶʪʴ ʚ 

ʧʝʨʩʧʝʢʪʠʚʽ, ʪʦʜʽ ʷʢ ʟʦʙʨʘʞʘʶʪʴ ʥʘ ʧʣʦʱʠʥʽ [11]. 

ʈʝʣʴʻʬ ʤʽʩʮʝʚʦʩʪʽ ï ʥʘʡʚʘʞʣʠʚʽh ʠʡ ʝʣʝʤʝʥʪ ʪʦʧʦʛʨʘʬʽʯʥʠʭ ʢʘʨʪ. 

ʊʦʯʥʦʩʪʽ ʚʽʜʦʙʨʘʞʝʥʥʷ ʟʝʤʥʦʾ ʧʦʚʝʨʭʥʽ ʥʘ ʪʦʧʦʛʨʘʬʽʯʥʽʡ ʢʘʨʪʽ ʜʣʷ 

ʧʨʦʝʢʪʫʚʘʥʥʷ i ʙʫʜʽʚʥʠʮʪʚʘ ycix ʚʠʜʽʚ ʩʧʦʨʫʜ ʥʘʜʘʶʪʴ ʦʩʦʙʣʠʚʦʛʦ ʟʥʘʯʝʥʠʷ. 

ʊʦʤʫ ʥʝʚʠʧʘʜʢʦʚʦ ʨʦʟʨʦʙʣʝʥʦ ʮʽʣʫ ʥʠʟʢʫ ʩʧocoʙiʚ ʟʦʙʨʘʞʝʥʥʷ ʨʝʣʴʻʬʫ ʥʘ 

ʧʣʘʥʘʭ ʪʘ ʢʘʨʪʘʭ.  

ʈʦʟʛʣʷʥʝʤʦ ʩʧʦʩʽʙ ʟʦʙʨʘʞʝʥʥʷ ʨʝʣʴʻʬʫ ʛʦʨʠʟʦʥʪʘʣʷʤʠ.  

ɻʦʨʠʟʦʥʪʘʣʴ ï ʟʽʤʢʥʫʪʘ ʢʨʠʚʘ ʣʽʥʽʷ (ʽʟʦʣʽʥʽʷ), ʱʦ ʟ'ʻʜʥʫʻ ʪʦʯʢʠ  ʟʝʤʥʦʾ 

ʧʦʚʝʨʭʥʽ ʟ ʦʜʥʘʢʦʚʠʤʠ ʚʠʩʦʪʘʤʠ. 

ɼʣʷ ʫʥʘʦʯʥʝʥʥʷ ʛʝʦʤʝʪʨʠʯʥʦʾ cyri ʛʦʨʠʟʦʥʪʘʣʝʡ ʫʷʚʠʤʦ ʦʟʝʨʦ, ʚʩʝʨʝʜʠʥʽ 

ʷʢʦʛʦ ʻ ʥʝʚʝʣʠʢʠʡ ʢʦʥʫʩʦʧʦʜʽʙʥʠʡ ocʪpiʚ (ʨʠʩ. 5.3). ʉʧʨʦʝʢʪʫʻʤʦ ʢʦʞʥʫ 

ʪʦʯʢʫ ʣʽʥʽʾ ypiʟy ʚʦʜʠ ʥʘ ʛʦʨʠʟʦʥʪʘʣʴʥʫ ʧʣʦʱʠʥʫ ʈ, ʡ ʦʪʨʠʤʘʻʤʦ ʥʘ ʧʣʦʱʠʥʽ 

ʽʟʦʣʽʥʽʶ ʛʦʨʠʟʦʥʪʘʣʴ. ɼʘʣʽ ʟʥʠʞʫʚʘʪʠʤʝʤʦ ʨʽʚʝʥʴ ʚʦʜʠ ʥʘ ʟʘʜʘʥʫ ʚʝʣʠʯʠʥʫ h 

i ʪʦʯʢʠ ʣʽʥʽʾ ypiʟy ʚʦʜʠ ʱʦʨʘʟʫ ʧʨʦʝʢʪʫʚʘʪʠʤʝʤʦ ʥʘ ʮʶ ʩʘʤʫ ʛʦʨʠʟʦʥʪʘʣʴʥʫ 

ʧʣʦʱʠʥʫ.  

ɺʽʜʜʘʣʴ ʧʦ ʧʨʷʤʦʚʠʩʥʽʡ ʣʽʥʽ ʾ ʤʽʞ ʩʫʩʽʜʥʽʤʠ ʛʦʨʠʟʦʥʪʘʣʴʥʠʤʠ ʧʣʦ- 

ʱʠʥʘʤʠ, ʷʢʠʤʠ ʧʝʨʝʨʽʟʘʶʪʴ ʧʦʚʝʨʭʥʶ ɿʝʤʣʽ, ʥʘʟʠʚʘʶʪʴ ʚʳʩʦʪʦʶ ʧʝʨʝʨʽʟʫ 

ʨʝʣʴʻʬʫ i ʧʦʟʥʘʯʘʶʪʴ ʙʫʢʚʦʶ h. ɺʠʩʦʪʫ ʧepep̔ ʟy ʨʝʣʴʻʬʫ ʚʢʘʟʫʶʪʴ 

ʥʘ ʪʦʧʦʛʨʘʬʽʯʥʠʭ ʢʘʨʪʘʭ ʧʽʜ ʣʽʥʽʡʥʠʤ ʤʘʩʰʪʘʙʦʤ, ʥʘʧʨʠʢʣʘʜ, "ʉʫʮʽʣʴʥʽ 

ʛʦʨʠʟʦʥʪʘʣʽ ʧʨʦʚʝʜʝʥʽ ʯʝʨʝʟ 2 ʤʝʪʨʠ". ɺʽʜʜʘʣʽ ʤʽʞ ʛʦʨʠʟʦʥʪʘʣʷʤʠ ʥʘ ʧʣʘʥʽ 

(ʢʘʨʪʽ) ʚʟʜʦʚʞ ʚʠʙʨʘʥʦʛʦ ʥʘʧʨʷʤʢʫ ʥʘʟʠʚʘʶʪʴ ʟʘʢʣʘʜʝʥʥʷʤ ʛʦʨʠʟʦʥʪʘʣʝʡ. 
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ɺʽʜʜʘʣʴ ʧʦ ʧʨʷʤʦʚʠʩʥʽʡ ʣʽʥʽʾ ʤʽʞ ʩʫʩʽʜʥʽʤʠ ʛʦʨʠʟʦʥʪʘʣʴʥʠʤʠ 

ʧʣʦʱʠʥʘʤʠ, ʷʢʠʤʠ ʧʝʨʝʨʽʟʘʶʪʴ ʧʦʚʝʨʭʥʶ ɿʝʤʣʽ, ʥʘʟʠʚʘʶʪʴ ʚʳʩʦʪʦʶ 

ʧʝʨʝʨʽʟʫ ʨʝʣʴʻʬʫ i ʧʦʟʥʘʯʘʶʪʴ ʙʫʢʚʦʶ h. ɺʠʩʦʪʫ ʧepepʽʟy ʨʝʣʴʻʬʫ ʚʢʘʟʫʶʪʴ 

ʥʘ ʪʦʧʦʛʨʘʬʽʯʥʠʭ ʢʘʨʪʘʭ ʧʽʜ ʣʽʥʽʡʥʠʤ ʤʘʩʰʪʘʙʦʤ, ʥʘʧʨʠʢʣʘʜ, "ʉʫʮʽʣʴʥʽ 

ʛʦʨʠʟʦʥʪʘʣʽ ʧʨʦʚʝʜʝʥʽ ʯʝʨʝʟ 2 ʤʝʪʨʠ". ɺʽʜʜʘʣʽ ʤʽʞ ʛʦʨʠʟʦʥʪʘʣʷʤʠ ʥʘ ʧʣʘʥʽ 

(ʢʘʨʪʽ) ʚʟʜʦʚʞ ʚʠʙʨʘʥʦʛʦ ʥʘʧʨʷʤʢʫ ʥʘʟʠʚʘʶʪʴ ʟʘʢʣʘʜʝʥʥʷʤ ʛʦʨʠʟʦʥʪʘʣʝʡ. 

ʏʝʨʝʟ ʪʦʯʢʫ, ʨʦʟʤʽʱʝʥʫ ʤʽʞ ʛʦʨʠʟʦʥʪʘʣʷʤʠ, ʥʘʧʨʠʢʣʘʜ, ʯʝʨʝʟ ʪʦʯʢʫ ɸ 

(ʨʠʩ. 5.4) ʤʦʞʥʘ ʧʨʦʚʝʩʪʠ ʙʝʟʣʽʯ ʣʽʥʽʡ. ʅʘʡʢʦʨʦʪʰʘ ʟ ʥʠʭ ʥʘʟʠʚʘʻʪʴʩʷ ʣʽʥʽʻʶ 

ʥʘʡʙʽʣʴʰʦʾ ʩʪʨʽʤʢʦʩʪʽ ʩʭʠʣʫ. ɺʦʥʘ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʘ ʜʦ ʦʙʦʭ ʛʦʨʠʟʦʥʪʘʣʝʡ, 

ʤʽʞ ʷʢʠʤʠ ʤʽʩʪʠʪʲʩʷ ʪʦʯʢʘ ɸ. ʂʫʪ ʥʘʭʠʣʫ ʮʽʻʾ ʣʽʥʽʾ ʚʽʜʥʦʩʥʦ ʛʦʨʠʟʦʥʪʘʣʴʥʦʾ 

ʧʣʦʱʠʥʠ (ʚ ʛʨʘʜʫʩʘʭ) ʥʘʟʠʚʘʻʪʴʩʷ ʩʪʨʽʤʢʽʩʪʶ ʩʭʠʣʫ ʧʦʚʝʨʭʥʽ ɿʝʤʣʽ ʚʟʜʦʚʞ 

ʮʽʻʭ ʣʽʥʽʾ. 

ʆʩʥʦʚʥʽ ʬʦʨʤʠ ʨʝʣʴʻʬʫ, ʟʦʙʨʘʞʝʥʽ ʟʘ ʜʦʧʦʤʦʛʦʶ ʛʦʨʠʟʦʥʪʘʣʝʡ ʥʘ ʪʦʧʦ- 

ʛʨʘʬʽʯʥʠʭ ʢʘʨʪʘʭ, ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ. 5.5 [9, 10]. 

ɺʣʘʩʪʠʚʦʩʪʽ ʛʦʨʠʟʦʥʪʘʣʝʡ: 

1. ɻʦʨʠʟʦʥʪʘʣʽ ï ʥʝʧʝʨʝʨʚʥʽ ʣʽʥʽʾ, ʱʦ ʦʙʨʠʚʘʶʪʴʩʷ ʪʽʣʴʢʠ ʙʽʣʷ 

ʚʥʫʪʨʽʰʥʴʦʾ ʨʘʤʢʠ ʧʣʘʥʫ ʘʙʦ ʢʘʨʪʠ. 

2. ɻʦʨʠʟʦʥʪʘʣʽ ʥʘ ʢʘʨʪʽ ʘʙʦ ʧʣʘʥʽ ʥʝ ʧʝʨʝʪʠʥʘʶʪʴʩʷ. 

3. ɻʦʨʠʟʦʥʪʘʣʽ ʷʢʠʤʠ ʟʦʙʨʘʞʘʶʪʴ ʛʦʨʠ ʪʘ ʫʣʦʛʦʚʠʥʠ (ʟʘʧʘʜʠʥʠ), 

ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʪʽʣʴʢʠ ʙʝʨʛʰʪʨʠʭʘʤʠ (ʩʭʠʣʰʪʨʠʭʘʤʠ) ʘʙʦ ʧʽʜʧʠʩʘʤʠ ʚʠʩʦʪ 

(ʚʝʨʭ ʮʠʬʨ ʩʧʨʷʤʦʚʘʥʠʡ ʫ ʙʽʢ ʧʽʜʚʠʱʝʥʥʷ ʨʝʣʴʻʬʫ). 

4. ɺʽʜʩʪʘʥʽ ʤʽʞ ʛʦʨʠʟʦʥʪʘʣʷʤʠ ʥʘ ʩʪʨʽʤʢʠʭ ʩʭʠʣʘʭ ʻ ʤʝʥʰʠʤʠ, ʥʽʞ ʥʘ 

ʧʦʣʦʛʠʭ. 

5. ʇʝʨʧʝʥʜʠʢʫʣʷʨʥʽ ʜʦ ʛʦʨʠʟʦʥʪʘʣʝʡ ʣʽʥʽʾ ʚʽʜʧʦʚʽʜʘʶʪʴ ʥʘʧʨʷʤʢʘʤ 
ʥʘʡʙʽʣʴʰʦʾ ʩʪʨʽʤʢʦʩʪʽ ʩʭʠʣʽʚ. 

6. ɺʦʜʦʨʦʟʜʽʣʴʥʽ ʪʘ ʚʦʜʦʟʙʽʨʥʽ ʣʽʥʽʾ ʛʦʨʠʟʦʥʪʘʣʽ ʧʝʨʝʪʠʥʘʶʪʴʩʷ ʧʽʜ 

ʧʨʷʤʠʤ ʢʫʪʦʤ. 

ʈʠʩ. 5.3. ɿʦʙʨʘʞʝʥʥʷ ʨʝʣʴʻʬʫ ʛʦʨʠ- 

ʟʦʥʪʘʣʷʤʠ 
ʈʠʩ. 5.4. ɼʦ ʚʠʟʥʘʯʝʥʥʷ ʩʪʨʽʤ- 

ʢʦʩʪʽ ʩʭʠʣʫ 
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7. ɻʦʨʠʟʦʥʪʘʣʠ ʷʢʽ ʤʘʶʪʴ ʚʠʛʣʷʜ ʧʘʨʘʣʝʣʴʥʠʭ ʣʽʥʽʡ, ʟʦʙʨʘʞʘʶʪʴ 

ʧʦʭʠʣʫ ʧʣʦʱʠʥʫ. 

ʈʠʩ. 5.5. ɿʦʙʨʘʞʝʥʥʷ ʦʩʥʦʚʥʠʭ ʬʦʨʤ ʨʝʣʴʵʬʫ ʛʦʨʠʟʦʥʪʘʣʷʤʠ 

 

ɯʩʥʫʻ ʪʝʨʤʽʥ "ʥʦʨʤʘʣʴʥʳʡ ʧepepiʟ ʨʝʣʴʻʬʫ", ʷʢʠʡ ʜʦʨʽʚʥʶʝ 0,2 ʤʤ ʚʽʜ 

ʟʥʘʤʝʥʥʠʢʘ ʯʠʩʣʦʚʦʛʦ ʤʘʩʰʪʘʙʫ ʢʘʨʪʠ ʘʙʦ ʧʣʘʥʫ. ʅʘʧʨʠʢʣʘʜ, ʷʢʱʦ ʤʘʩʰʪʘʙ 

ʧʣʘʥʫ (ʢʘʨʪʠ) 1:5 000, ʪʦʙʪʦ ʦʜʥʦʤʫ ʩʘʥʪʠʤʝʪʨʦʚʽ ʧʣʘʥʫ (ʢʘʨʪʠ) ʚʽʜʧʦʚʽʜʘʻ 

ʚʽʜʜʘʣʴ 50 ʤ ʥʘ ʤʽʩʮʝʚʦʩʪʽ, 1 ʤʤ ï 5 ʤ, ʪʦʜʽ 0,2 ʤʤ ï 1 ʤ. ʆʪʞʝ, ʥʦʨʤʘʣʴʥʠʡ 

ʧepepiʟ ʨʝʣʴʻʬʫ ʥʘ ʧʣʘʥʽ (ʢʘʨʪʽ) ʤʘʩʰʪʘʙʫ 1:5 000 ʜʦʨʽʚʥʶʝ 1 ʤ. 

ɼʣʷ ʜʝʪʘʣʴʥʽʰʦʛʦ ʟʦʙʨʘʞʝʥʥʷ ʛʦʨʠʟʦʥʪʘʣʷʤʠ ʥʘ ʢʘʨʪʽ ʨʽʚʥʠʥʥʦʾ 

ʤʽʩʮʝʚʦʩʪʽ ʚʝʣʠʯʠʥʫ ʥʦʨʤʘʣʴʥʦʛʦ ʧepepiʟy ʨʝʣʴʻʬʫ ʟʤʝʥʰʫʶʪʴ, ʘ ʛʦʨʙʠʩʪʦʾ 

ï ʟʙʽʣʴʰʫʶʪʴ. 

ɼʝʪʘʣʴʥʦ ʚʝʣʠʯʠʥʠ ʧʝʨʝʨʽʟʫ ʨʝʣʴʻʬʫ ʨʝʛʣʘʤʝʥʪʫʻ ɯʥʩʪʨʫʢʮʽʷ ʟ 

ʪʦʧʦʛʨʘʬʽʯʥʦʛʦ ʟʥʽʤʘʥʥʷ [5]. 

5.4. ɺʠʟʥʘʯʝʥʥʷ cʪpiʤʢʦcʪi cxuʣiʚ. ʄʘʩʰʪʘʙʠ ʟʘʢʣʘʜʝʥʴ 

Mipoʶ ʩʪpiʤʢʦʩʪi ʩʭʠʣʫ ʚʟʜʦʚʞ ʚʠʙʨʘʥʦʾ ʣʽʥʽʾ ʻ ʚʝʣʠʯʠʥʘ ʫʭʠʣʫ ʮʽʻʾ 

ʣʽʥʽʾ ʷʢʘ ʚʠʟʥʘʯʘʻʪʴʩʷ ʪʘʥʛʝʥʩʦʤ ʢʫʪʘ ʥʘʭʠʣʫ ʩʭʠʣʫ. 3 (ʨʠʩ. 5.6) ʚʠʜʥʦ, ʱʦ 

 

ʜʝ h ï ʚʠʩʦʪʘ nepepiʟy ʨʝʣʴʻʬʫ; ɜ ï ʢʫʪ ʥʘʭʠʣʫ ʧʦʚʝʨʭʥʽ ʚʽʜʥʦʩʥʦ 

ʛʦʨʠʟʦʥʪʫ ʫ ʚʠʙʨʘʥʦʤʫ ʥʘʧʨʷʤʢʫ; d ï ʟʘʢʣʘʜʝʥʥʷ (ʚʽʜʩʪʘʥʴ ʤʽʞ ʩʫʩʽʜʥʽʤʠ 

ʛʦʨʠʟʦʥʪʘʣʷʤʠ ʚʟʜʦʚʞ ʮʴʦʛʦ ʥʘʧʨʷʤʢʫ) [9, 10, 11]. 

(5.2) ,
h

i tg
d

n= =
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ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʩʪʨʽʤʢʦʩʪʽ ʩʭʠʣʫ ʤʽʞ ʛʦʨʠʟʦʥʪʘʣʷʤʠ ʥʘ ʢʘʨʪʽ ʢʦ- 

ʨʠʩʪʫʶʪʴʩʷ ʩʧʝʮʽʘʣʴʥʠʤ ʛʨʘʬʽʢʦʤ, ʷʢʠʡ ʥʘʟʠʚʘʝʪʴʩʷ ʤʘʩʰʪʘʙʦʤ ʟʘʢʣʘʜʝʥʲ. 

ʊʘʢʽ ʛʨʘʬʽʢʠ ʟʦʙʨʘʞʘʶʪʴ ʥʘ ʪʦʧʦʛʨʘʬʽʯʥʠʭ ʢʘʨʪʘʭ ʧʨʘʚʦʨʫʯ ʚʽʜ ʯʠʩʣʦʚʦʛʦ ʪʘ 

ʣʽʥʽʡʥʦʛʦ ʤʘʩʰʪʘʙʽʚ. 

 

ɼʣʷ ʧʦʙʫʜʦʚʠ ʛʨʘʬʢ̔ʘ ʟʘʢʣʘʜʝʥʴ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʬʦʨʤʫʣʫ (5.2). ɼʣʷ 

ʮʴʦʛʦ ʧʝʨʝʧʠʰʝʤʦ ʾʾ ʫ ʚʠʛʣʷʜʽ 

 

 

ʅʝʭʘʡ ʤʘʻʤʦ ʪʦʧʦʛʨʘʬʽʯʥʫ ʢʘʨʪʫ ʤʘʩʰʪʘʙʫ 1:10 000 ʟ ʧʝʨʝʨʽʟʦʤ ʨʝʣʴʻʬʫ 

h = 5,0 ʤ. ʆʙʯʠʩʣʠʤʦ ʟʥʘʯʝʥʠʷ ʟʘʢʣʘʜʝʥʴ d  ̔ʜʣʷ ʬʢ̔ʩʦʚʘʥʠʭ ʢʫʪʚ̔ ʥʘʭʠʣʫ 

(0Á30', 1Á, 2Á,...,10ʦ) ʥʘ ʤʽʩʮʝʚʦʩʪʽ  ʚ ʤʘʩʰʪʘʙʽ ʢʘʨʪʠ. ʈʝʟʫʣʴʪʘʪʘ ʥʘʚʝʜʝʥʦ ʚ 

ʪʘʙʣ. 5.1. 

ɺʠʢʨʝʩʣʠʤʦ ʥʘ ʧaʧepi (ʨʠʩ. 5.7) ʧʨʷʤʫ ʛʦʨʠʟʦʥʪʘʣʴʥʦ ʣʽʥʽʶ ɸɹ i 

ʚʽʜʢʣʘʜʝʤʦ ʥʘ ʥʽʡ ʫ ʧʝʚʥʦʤʫ ʤʘʩʰʪʘʙʽ ʚʱʨʽʟʢʠ (0Á, 0Á 30', 1Á, 2Á,é,10Á i ʪ. ʜ), 

ʧʽʜʧʠʩʫʶʯʠ ʾʭ ʟʘ ʟʙʽʣʴʰʝʥʥʷʤ. 3 ʮʠʭ ʪʦʯʦʢ ʚʠʢʨʝʩʣʠʤʦ ʚʚʝʨʭ 

ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦ ʜʦ ʣʽʥʽʾ ɸɹ ʣʽʥ̔ʾ  i ʚʽʜʢʣʘʜʝʤʦ ʥʘ ʥʠʭ ʫ ʤʘʩʰʪʘʙʽ ʢʘʨʪʠ 

ʚʝʣʠʯʠʥʠ ʟʘʢʣʘʜʝʥʴ di, ʧʦʜʘʥʽ ʫ ʪʘʙʣ.5.1. ʂʽʥʮʽ ʮʠʭ ʧʝʨʧʝʥʜʠʢʫʣʷʨʽʚ 

ʟ'ʻʜʥʘʻʤʦ ʧʣʘʚʥʦʶ ʢʨʠʚʦʶ ʣʽʥʽʻʶ. ɺ ʨʝʟʫʣʴʪʘʪʽ ʦʪʨʠʤʘʻʤʦ ʛʨʘʬʢ̔ ʟʘʢʣʘʜʝʥʴ 

ʜʣʷ ʢʘʨʪʠ ʤʘʩʰʪʘʙʫ 1:10 000 ʟ ʚʠʩʦʪʦʶ ʧʝʨʝʨʽʟʫ ʨʝʣʴʝʬʫ 5,0 ʤ. 

ʇʦʙʫʜʦʚʘʥʠʤ ʛʨʘʬʢ̔ʦʤ ʢʦʨʠʩʪʫʶʪʴʩʷ ʪʘʢ: 

 

ʈʠʩ. 5.6. ɿʘʣʝʞʥʽʩʪʴ ʤʽʞ 

ʣ̒ʝʤʝʥʪʘʤʠ ʩʭʠʣʫ, ʚʠʩʦʪʦʶ 

ʧʝʨʝʨʽʟʫ ʨʝʣʴʻʬʫ ʽ ʟʘʢʣʘʜʝʥʥʷʤ 

 
ʈʠʩ. 5.7. ɻʨʘʬʢ̔ ʟʘʢʣʘʜʝʥʴ ʜʣʷ ʢʘʨʪʠ 

ʤʘʩʰʪʘʙʫ 1:10 000 ʟ ʚʠʩʦʪʦʶ 

ʧʝʨʝʨʽʟʫ ʨʝʣʴʻʬʫ 5,0 ʤ 

.
h

d h ctg
i

n= = Ö (5.3) 
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1) ʚʠʢʨʝʩʣʶʶʪʴ ʥʘ ʪʦʧʦʛʨʘʬʽʯʥʽʡ ʢʘʨʪʽ ʥʘʧʨʷʤʦʢ ʤʽʞ ʩʫʩʽʜʥʽʤʠ 

ʛʦʨʠʟʦʥʪʘʣʷʤʠ, ʜʝ ʧʦʪʨʽʙʥʦ ʚʠʟʥʘʯʠʪʠ ʟʥʘʯʝʥʠʷ ʢʫʪʘ ʥʘʭʠʣʫ; 

2) ʮʠʨʢʫʣʝʤ-ʚʠʤʽʨʥʠʢʦʤ ʚʠʤʽʨʶʶʪʴ ʚʝʣʠʯʠʥʫ ʮʴʦʛʦ ʟʘʢʣʘʜʝʥʥʷ; 

3) ʧʝʨʝʩʫʚʘʶʯʠ ʮʠʨʢʫʣʴ-ʚʠʤʽʨʥʠʢ, ʥʘ ʛʨʘʬʢ̔ʫ ʟʥʘʭʦʜʷʪʴ ʤʽʩʮʝ, ʜʝ 

ʚʽʜʜʘʣʴ (ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦ) ʤʽʞ ʣʽʥʽʻʶ ɸɹ i ʢʨʠʚʦʶ ʛʨʘʬʢ̔ʘ ʜʦʨʽʚʥʶʻ ʮʴʦʤʫ 

ʟʘʢʣʘʜʝʥʥʶ (ʥʘʧʨʠʢʣʘʜ, ʚʽʜʜʘʣʴ ʥʘ ʨʠʩ. 5.7 ʜʦʨʽʚʥʶʻ ʚʽʜʨʽʟʢʫ aʚ) i ʥʘ ʦʢʦ 

ʚʠʟʥʘʯʘʶʪʴ ʟʥʘʯʝʥʠʷ ʢʫʪʘ ʥʘʭʠʣʫ (ʫ ʥʘʚʝʜʝʥʦʤʫ ʧʨʠʢʣʘʜʽ ʚʦʥʦ ʜʦʨʽʚʥʶʻ  

ɜ = 1,8Á) [9]. 

ʊʘʙʣʠʮ̫ 5.1 

 

ʆʪʞʝ, ʢʦʨʠʩʪʫʶʯʠʩʴ ʢʘʨʪʦʶ, ʤʦʞʥʘ ʚʠʟʥʘʯʠʪʠ ʢʫʪʠ ʥʘʭʘʣʫ ʣʽʥʽʡ 

ʤʽʩʮʝʚʦʩʪʽ.  

ʅʘ ʧʨʘʢʪʠʮʽ ʯʘʩʪʦ ʜʦʚʦʜʠʪʴʩʷ ʢʦʨʠʩʪʫʚʘʪʠʩʷ ʫʭʠʣʘʤʠ ʣʽʥʽʡ i, ʷʢʽ ʤʦʞʥʘ 

ʦʙʯʠʩʣʠʪʠ ʟʘ ʬʦʨʤʫʣʦʶ (5.2), ʷʢʱʦ ʚʽʜʦʤʽ ʟʘʢʣʘʜʝʥʥʷ d ʤʽʞ ʛʦʨʠʟʦʥʪʘʣʷʤʠ i 

ʚʝʣʠʯʠʥʘ ʧʝʨʝʨʽʟʫ ʨʝʣʴʝʬʫ h. ɿʥʘʯʝʥʠʷ ʫʭʠʣʫ i ʟʘʧʠʩʫʶʪʴ ʫ ʧʨʦʤʽʣʝ %. 

ʈʦʟʨʘʭʫʥʦʢ ʝʣʝʤʝʥʪʽʚ ʟʘʢʣʘʜʝʥʴ ʜʣʷ ʢʘʨʪʠ ʤʘʩʰʪʘʙʫ 1:10 000  

ʟ ʚʠʩʦʪʦʶ ʧepepiʟy ʨʝʣʴʻʬʫ 5,0 ʤ 

ɜÁ tgv 

ɿʘʢʣʘʜʝʥʥʷ d 

ʥʘ ʧʦʚʝʨʭʥʽ ɿʝʤʣʽ, ʤ ʥʘ ʪʦʧʦʛʨʘʬʽʯʥʽʡ ʢʘʨʪ,̔ 

ʩʤ 

0,5 0,008727 572,943 5,73 

1 0,017455 286,450 2,86 

2 0,034921 143,181 1,43 

3 0,052408 95,406 0,95 

4 0,069927 71,503 0,72 

5 0,087489 57,150 0,57 

6 0,105104 47,572 0,48 

7 0,122785 40,722 0,41 

8 0,140541 35,577 0,36 

9 0,158384 31,569 0,32 

10 0,176327 28,356 0,28 
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5.5. ʉʧʦʩʦʙʠ ʧʦʙʫʜʦʚʠ ʛʦʨʠʟʦʥʪʘʣʝʡ ʥʘ ʧʣʘʥʘʭ ʪʘ ʢʘʨʪʘʭ 

ɻʦʨʠʟʦʥʪʘʣʽ ʥʘ ʢʘʨʪʘʭ ʧʨʦʚʦʜʷʪʴ ʧʦ ʧʦʟʥʘʯʢʘʭ ʭʘʨʘʢʪʝʨʥʠʭ ʪʦʯʦʢ ʨʝʣʴʻ- 

ʬʫ ʤʽʩʮʝʚʦʩʪʽ ʪʘ ʪʦʯʦʢ ʧʝʨʝʛʠʥʽʚ ʩʭʠʣʽʚ. ɼʣʷ ʮʴʦʛʦ ʧʦʪʨʽʙʥʦ ʟʥʘʪʠ ʥʘʧʨʷʤʦʢ 

ʩʭʠʣʫ. ʅʝʭʘʡ ʥʘ ʢʘʨʪʽ ʥʘʥʝʩʝʥʦ ʟʘ ʢʦʦʨʜʠʥʘʪʘʤʠ ʪʦʯʢʠ ʘ, ʚ, ʩ, ʚʠʩʦʪʠ ʷʢʠʭ 

ʚʽʜʦʤʽ (ʅʘ = 223,5 ʤ, ʅʚ = 216,8 ʤ, ʅʉ = 217,4 ʤ). ʈʦʟʪʘʰʦʚʘʥʽ ʚʦʥʠ ʥʘ ʪʦʤʫ 

 ʩʘʤʦʤʫ ʩʭʠʣ ̔ (ʨʠʩ. 5.8). ɺʽʜʩʪʘʥʴ ʤʽʞ ʪʦʯʢʘʤʠ a i ʚ ʜʦʨʽʚʥʶʝ 4,85 ʩʤ ʫ 

ʤʘʩʰʪʘʙʽ ʢʘʨʪʠ, ʘ ʚʠʩʦʪʘ ʧʝʨʝʨʽʟʫ ʨʝʣʴʻʬʫ h = 2 ʤ. ʆʯʝʚʠʜʥʦ, ʱʦ ʚʽʜʨʽʟʦʢ ʘʚ 
ʧʝʨʝʪʥʫʪʴ ʛʦʨʠʟʦʥʪʘʣi ʟ ʚʠʩʦʪʘʤʠ 218 ʤ, 

220 ʤ, 222 ʤ ʫ ʪʦʯʢʘʭ 1, 2, 3 ʚʽʜʧʦʚʽʜʥʦ. 

ɿʥʘʭʦʜʞʝʥʥʷ ʧʦʣʦʞʝʥʠʷ ʮʠʭ ʪʦʯʦʢ ʥʘ 

ʣʽʥʽʾ ʘʚ ʥʘʟʠʚʘʶʪʴ iʥʪepʧoʣ ʚʁʘʥʥʷʤ 

ʛʦʨʠʟʦʥʪʘʣʝʡ [9]. 

ɯʥʪʝʨʧʦʣʶʚʘʪʠ ʛʦʨʠʟʦʥʪʘʣʽ ʤʦʞʥʘ 

ʘʥʘʣʽʪʠʯʥʠʤ, ʛʨʘʬʽʯʥʠʤ ʩʧʦʩʦʙʘʤʠ, ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʧʘʣʝʪʢʠ ʪʘ ʥʘ ʦʢʦ. 

ʈʦʟʛʣʷʥʝʤʦ ʜʝʪʘʣʴʥʦ ʢʦʞʥʠʡ ʟ ʮʠʭ 

cʧocoʙiʚ. 

1. ɯʥʪʝʨʧʦʣʶʚʘʥʥʷ ʛʦʨʠʟʦʥʪʘʣʝʡ 

ʘʥʘʣʽʪʠʯʥʠʤ ʩʧʦʩʦʙʦʤ (ʨʠʩ. 5. 9). 

ʈʦʟʛʣʷʥʝʤʦ ʚʽʜʨʽʟʦʢ ʘʚ ʟ (ʨʠʩ. 

5.8). ɿʘ ʟʥʘʯʝʥʠʷʤʠ ʚʠʩʦʪ ʪʦʥʦʢ a i ʚ ʤʦʞʥʘ ʦʙʯʠʩʣʠʪʠ ʧʝʨʝʚʠʱʝʥʥʷ ʤʽʞ 

ʥʠʤʠ ʟʘ ʬʦʨʤʫʣʦʶ 

hʚ,ʘ = ʅʘ ï ʅʚ. (5.4) 

ɿʥʘʶʯʠ ʟʥʘʯʝʥʠʷ ʚʠʩʦʪ ʛʦʨʠʟʦʥʪʘʣʝʡ, ʱʦ ʧʝʨʝʪʥʫʪʴ ʣʽʥʽ ʁsʚ.a ʫ ʪʦʯʢʘʭ 

1,   2, ..., n ʟʘ ʬʦʨʤʫʣʦʶ (5.4) ʪʘʢʦʞ ʤʦʞʥʘ ʟʥʘʡʪʠ ʧʝʨʝʚʠʱʝʥʥʷ ʤʽʞ ʪʦʯʢʦʶ ʚ 
ʪʘ ʽʥʰʠʤʠ ʪʦʯʢʘʤʠ ʥʘ ʚʽʜʨʽʟʢʫ ʘʚ. ɯʟ (ʨʠʩ. 5.9) ʚʠʜʥʦ, ʱʦ ʚʽʜʩʪʘʥʴ ʚʽʜ ʪʦʯʢʠ ʚ 
ʜʦ ʙʫʜʴ-ʷʢʦʾ ʪʦʯʢʠ ʥʘ ʚʽʜʨʽʟʢʫ ʘʚ ʧʨʦʧʦʨʮʽʡʥʘ ʜʦ ʚʝʣʠʯʠʥʠ ʧʝʨʝʚʠʱʝʥʥʷ ʤʽʞ 
ʮʠʤʠ ʪʦʯʢʘʤʠ. ʆʪʞʝ, ʤʦʞʝʤʦ ʟʘʧʠʩʘʪʠ 

ʜʝ i ï ʥʦʤʝʨ ʪʦʯʢʠ ʥʘ ʚʽʜʨʽʟʢʫ ʘʚ. ɿʚʽʜʩʠ 

 

ʆʪʞʝ, ʟʘ ʬʦʨʤʫʣʦʶ (5.6.) ʤʦʞʥʘ ʦʙʯʠʩʣʠʪʠ ʚʽʜʩʪʘʥʽ, ʥʘʧʨʠʢʣʘʜ, ʚʽʜ 

ʪʦʯʢʠ ʚ ʜʦ ʙʫʜʴ-ʷʢʦʾ ʛʦʨʠʟʦʥʪʘʣʽ ʥʘ ʚʽʜʨʽʟʢʫ ʚʘ i ʚʽʜʢʣʘʩʪʠ ix ʥʘ ʧʣʘʥʽ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʮʠʨʢʫʣʷ ï ʚʠʤʽʨʥʠʢʘ 

 

ʈʠʩ. 5.8.ɯʥʪʝʨʧʦʣʶʚʘʥʥʷ 
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ʈʠʩ. 5.9. ɼʦ ʽʥʪʝʨʧʦʣʶʚʘʥʥʷ ʘʥʘʣʽʪʠʯʥʠʤ ʩʧʦʩʦʙʦʤ 

 

ɿʘʫʚʘʞʠʤʦ, ʱʦ ʜʦʩʪʘʪʥʴʦ ʟʥʘʡʪʠ ʚʽʜʜʘʣʽ ʚʽʜ ʪʦʯʢʠ ʚ ʜʦ ʢʨʘʡʥʽʭ ʛʦʨʠʟʦʥ- 

ʪʘʣʝʡ ʥʘ ʚʽʜʨʽʟʢʫ ʚʘ, a ʽʥʰʽ ʪʦʯʢʠ ʚʽʜʢʣʘʩʪʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʣʽʥʽʡʢʠ, ʧʦʜʽʣʠʚʰʠ 

ʚʽʜʨʽʟʦʢ ʤʽʞ ʢʨʘʡʥʽʤʠ ʛʦʨʠʟʦʥʪʘʣʷʤʠ ʥʘ ʧ + 1 ʨʽʚʥʠʭ ʯʘʩʪʠʥ, ʜʝ n ï ʢʽʣʴʢʽʩʪʴ 

ʛʦʨʠʟʦʥʪʘʣʝʡ, ʱʦ ʤʽʩʪʠʪʴʩʷ ʤʽʞ ʢʨʘʡʥʽʤʠ ʪʦʯʢʘʤʠ.  

2. ɯʥʪʝʨʧʦʣʶʚʘʥʥʷ ʛʦʨʠʟʦʥʪʘʣʝʡ ʛʨʘʬʽʯʥʦ (ʨʠʩ. 5.10).  

ɿʥʦʚʫ ʨʦʟʛʣʷʥʝʤʦ ʚʽʜʨʽʟʦʢ ʘʚ ʟ (ʨʠʩ. 5.8). ɹʫʜʫʻʤʦ ʚ ʪʦʯʢʘʭ a i ʚ ʧʝʨʧʝʥ- 

ʜʠʢʫʣʷʨʠ. ɺʽʜ ʪʦʯʢʠ ʚ ʧʦ ʧʝʨʧʝʥʜʠʢʫʣʷʨʫ ʫ ʚʠʙʨʘʥʦʤʫ ʤʘʩʰʪʘʙʽ (ʜʣʷ ʥʘʚʝ- 

ʜʝʥʦʛʦ ʥʘ ʨʠʩ. 5.10 ʧʨʠʢʣʘʜʫ ʤʘʩʰʪʘʙ 1:100) ʚʽʜʢʣʘʜʘʻʤʦ ʧʝʨʝʚʠʱʝʥʥʷ. hʚ,1, 

h1,2,h2,3,h3,a . ɺʠʢʨʝʩʣʶʻʤʦ ʯʝʨʝʟ ʮʽ ʪʦʯʢʠ ʣʽʥʽʾ, ʧʘʨʘʣʝʣʴʥʽ ʜʦ ʚʽʜʨʽʟʢʘ ʘʚ, ʜʦ 

ʧʝʨʝʪʠʥʫ ʟ ʧʝʨʧʝʥʜʠʢʫʣʷʨʦʤ ʘɸ. ʆʪʨʠʤʘʻʤʦ ʥʘ ʣʽʥʽʾ ʘɸ ʪʦʯʢʫ ʘ.'.ʗʢʱʦ ʟ'ʻʜʥʘ 

ʪʠ ʪʦʯʢʫ ʘ' ʟ ʪʦʯʢʦʶ ʚ, ʪʦ ʦʜʝʨʞʠʤʦ ʣʽʥʽʶ ʩʭʠʣʫ ʤʽʞ ʪʦʯʢʘʤʠ ʘʚ. ʃʽʥʽʾ ʧʘʨʘ- 

ʣʝʣʴʥʽ ʜʦ ʚʽʜʨʽʟʢʘ ʘʚ, ʧʝʨʝʪʠʥʘʶʪʴʩʷ ʟ ʣʽʥʽʻʶ ʩʭʠʣʫ ʫ ʪʦʯʢʘʭ 1', 2', 3'. ʗʢʱʦ ʟ 

ʮʠʭ ʪʦʯʦʢ ʦʧʫʩʪʠʪʠ ʧʝʨʧʝʥʜʠʢʫʣʷʨʠ ʜʦ ʚʽʜʨʽʟʢʘ ʘʚ, ʪʦ ʦʪʨʠʤʘʻʤʦ ʪʦʯʢʠ 1, 2, 

3. ʎʝ i ʙʫʜʝ ʧʦʣʦʞʝʥʠʷ ʛʦʨʠʟʦʥʪʘʣʝʡ ʥʘ ʚʽʜʨʽʟʢʫ ʘʚ. 

 
ʈʠʩ. 5.10. ɼʦ ʽʥʪʝʨʧʦʣʶʚʘʥʥʷ ʛʦʨʠʟʦʥʪʘʣʝʡ ʛʨʘʬʽʯʥʠʤ ʩʧʦʩʦʙʦʤ 
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3. ɯʥʪʝʨʧʦʣʶʚʘʥʥʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʘʣʝʪʢʠ. 

ʇʘʣʝʪʢʘ ï ʮʝ ʧʨʦʢʨʝʩʣʝʥʽ ʥʘ ʧʨʦʟʦʨʦʤʫ ʧʘʧʝpi (ʢʘʣʴʮʽ) ʧʘʨʘʣʝʣʴʥʽ 

ʨʽʚʥʦʚʽʜʘʣʝʥʽ ʣʽʥʽʾ. ʑʦʙ ʚʠʟʥʘʯʠʪʠ ʢʽʣʴʢʽʩʪʴ ʣʽʥʽʡ, ʥʝʦʙʭʽʜʥʦ ʩʝʨʝʜ ʧʦʟʥʘʯʦʢ, 

ʥʘʥʝʩʝʥʠʭ ʥʘ ʢʘʨʪʫ, ʟʥʘʡʪʠ ʾx ʥʘʡʤʝʥʰʝ Hmin ʪʘ ʥʘʡʙʽʣʴʰʝ ʅmʘʭ ʟʥʘʯʝʥʠʷ. 

ɿʥʘʶʯʠ ʚʝʣʠʯʠʥʫ ʧepepiʟy ʨʝʣʴʻʬʫ h, ʢʦʞʥʽʡ ʣʽʥʽʾ ʧʨʠʧʠʩʫʶʪʴ ʟʘ ʟʨʦʩʪʘʥʥʷʤ  

ʚʠʩʦʪʫ, ʢʨʘʪʥʫ h (ʨʠʩ. 5.11, ʘ). ɿʥʘʯʝʥʠʷ ʚʠʩʦʪʠ ʧʝʨʰʦʾ ʣʽʥʽʾ ʧʦʚʠʥʥʦ ʙʫʪʠ 

ʤʝʥʰʠʤ ʟʘ ʟʥʘʯʝʥʠʷ Hmin ʘ ʟʥʘʯʝʥʠʷ ʚʝʨʭʥʴʦʾ ï ʙʽʣʴʰʠʤ ʟʘ ʟʥʘʯʝʥʠʷ ʅmʘʭ. 

ʈʦʟʛʣʷʥʝʤʦ, ʷʢ ʢʦʨʠʩʪʫʚʘʪʠʩʷ ʪʘʢʦʶ ʧʘʣʝʪʢʦʶ. ʅʝʭʘʡ ʧʦʪʨʽʙʥʦ ʟʥʘʡʪʠ 

ʩʣʽʜ ʛʦʨʠʟʦʥʪʘʣʝʡ ʤʽʞ ʪʦʯʢʘʤʠ a i ʚ (ʨʠʩ. 5.11, ʘ), ʚʠʩʦʪʠ ʷʢʠʭ ʚʽʜʦʤʽ. 

ɺʠʢʨʝʩʣʶʶʪʴ ʯʝʨʝʟ ʮʽ ʪʦʯʢʠ ʣʽʥʽʶ. ʅʘʢʣʘʜʘʶʪʴ ʟʘʛʦʪʦʚʣʝʥʫ ʧʘʣʝʪʢʫ ʥʘ ʢʘʨʪʫ 

ʪʘʢ, ʱʦʙ ʪʦʯʢʘ ʘ ʙʫʣʘ ʨʦʟʪʘʰʦʚʘʥʘ ʤʽʞ ʣʽʥʽʷʤʠ ʧʘʣʝʪʢʠ, ʧʽʜʧʠʩʘʥʠʤʠ ʚʠʩʦʪʘ- 

ʤʠ 222,0 i 224,0, ʧʨʠʙʣʠʟʥʦ ʥʘ ʚʽʜʩʪʘʥʽ ʚʽʜ ʣʽʥʽʾ ʟ ʚʠʩʦʪʦʶ (ʨʠʩ. 5.11, ʘ). 

ʈʦʟʪʘʰʫʚʘʥʥʷ ʪʦʯʢʠ ʤʽʞ ʣʽʥʽʷʤʠ ʧʘʣʝʪʢʠ ʦʮʽʥʶʶʪʴ ʥʘ ʦʢʦ. 

ɺʽʩʪʨʷʤ ʛʦʣʢʠ ʬʽʢʩʫʶʪʴ ʧʦʣʦʞʝʥʠʷ ʣʽʥʽʡ ʧʘʣʝʪʢʠ ʚʽʜʥʦʩʥʦ ʪʦʯʢʠ ʘ 

(ʧʨʦʢʦʣʶʶʪʴ ʛʦʣʢʦʶ ʧʘʣʝʪʢʫ i ʧʣʘʥ ʫ ʪʦʯʮʽ ʘ). ʇʦʚʝʨʪʘʶʪʴ ʧʘʣʝʪʢʫ ʥʘʚʢʦʣʦ 

ʪʦʯʢʠ ʘ, ʧʦʢʠ ʪʦʯʢʘ ʚ ʟ ʧʦʟʥʘʯʢʦʶ 216,8 ʥʝ ʦʧʠʥʠʪʴʩʷ ʤʽʞ ʣʽʥʽʷʤʠ ʧʘʣʝʪʢʠ, 

ʧʽʜʧʠʩʘʥʠʤʠ ʟʥʘʯʝʥʥʷʤʠ ʚʠʩʦʪ 216,0 ʪʘ 218,0 (ʨʠʩ. 5.11, ʙ). ʆʪʨʠʤʫʶʪʴ ʪʦʯʢʠ 

1, 2, i 3 ʧʝʨʝʪʠʥʫ ʣʽʥʽʾ ʧʘʣʝʪʢʠ ʟ ʚʠʩʦʪʘʤʠ 218,0 ʤ, 220,0 ʤ i 222,0 ʤ i ʚʽʜʨʽʟʢʘ 

ʘʚ. ɿʘ ʜʦʧʦʤʦʛʦʶ ʛʦʣʢʠ ʥʘʢʦʣʶʶʪʴ ʮʽ ʪʦʯʢʠ ʥʘ ʢʘʨʪʫ i ʧʽʜʧʠʩʫʶʪʴ ʟʥʘʯʝʥʠʷ 

xʾʥx̔ ʚʠʩʦʪ. ʊʘʢ ʽʥʪʝʨʧʦʣʶʶʪʴ ʛʦʨʠʟʦʥʪʘʣʽ ʟʘ ʽʥhʠʤʠ ʥʘʧʨʷʤʢʘʤʠ, 

ʟʘʟʥʘʯʝʥʠʤʠ ʥʘ ʟʘʨʠʩʘʭ. ʇʽʩʣʷ ʽʥʪʝʨʧʦʣʶʚʘʥʥʷ ʪʦʯʢʠ ʟ ʦʜʥʘʢʦʚʠʤʠ ʚʠʩʦʪʘʤʠ 

ʧʦʩʣʽʜʦʚʥʦ ʟ'ʻʜʥʫʶʪʴ ʧʣʘʚʥʦʶ ʣʽʥʽʻʶ (ʽʟʦʣʽʥʽʻʶ). 

 

 

4. ɯʥʪʝʨʧʦʣʶʚʘʥʥʷ ʛʦʨʠʟʦʥʪʘʣʝʡ ʥʘ ʦʢʦ. 

ʏʘʩʪʽʰʝ ʽʥʪʝʨʧʦʣʶʚʘʥʥʷ ʛʦʨʠʟʦʥʪʘʣʝʡ ʚʠʢʦʥʫʶʪʴ ʥʘ ʦʢʦ ʙʝʟʧʦʩʝʨʝʜʥʴʦ 

ʧʽʜ ʯʘʩ ʟʥʽʤʘʥʥʷ ʘʙʦ ʧʦʙʫʜʦʚʠ ʢʘʨʪʘ ʚ ʢʘʤʝʨʘʣʴʥʠʭ ʫʤʦʚʘʭ. ɼʣʷ ʽʥʪʝʨʧʦ-

ʣʶʚʘʥʥʷ ʛʦʨʠʟʦʥʪʘʣʝʡ ʪʘʢʠʤ ʩʧʦʩʦʙʦʤ ʚʠʢʦʥʘʚʮʶ ʧʦʪʨʽʙʝʥ ʚʝʣʠʢʠʡ ʜʦʩʚʽʜ. 

 

ʈʠʩ. 5.11. ɯʥʪʝʨʧʦʣʶʚʘʥʥʷ ʛʦʨʠʟʦʥʪʘʣʝʡ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʘʣʝʪʢʠ 
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ʇʠʪʘʥʥʷ ʜʣʷ ʩʘʤʦʢʦʥʪʨʦʣʶ 

1. ʑʦ ʥʘʟʠʚʘʻʪʴʩʷ ʨʝʣʴʻʬʦʤ? 

2. ʑʦ ʥʘʟʠʚʘʻʪʴʩʷ ʘʙʩʦʣʶʪʥʦʡ ʚʠʩʦʪʦʡ ʪʦʯʢʠ  ʤ̔ ʩʮʝʚʦʩʪʽ? 

3. ʑʦ ʥʘʟʠʚʘʶʪʴʩʷ ʫʤʦʚʥʠʤʠ ʚʠʩʦʪʘʤʠ.? 

4. ʑʦ ʪʘʢʝ ʧʝʨʝʚʠʱʝʥʥʷ ʤʽʞ ʜʚʦʤʘ ʪʦʯʢʘʤʠ? 

5. ʅʘʟʚʽʪʴ ʦʩʥʦʚʥʽ ʬʦʨʤʠ ʨʝʣʴʻʬʫ. 

6. ʑʦ ʥʘʟʠʚʘʻʪʴʩʷ ʚʳʩʦʪʦʶ ʧʝʨʝʨʽʟʫ ʨʝʣʴʻʬʫ? 

7. ʑʦ ʥʘʟʠʚʘʶʪʴ ʟʘʢʣʘʜʝʥʥʷʤ ʛʦʨʠʟʦʥʪʘʣʝʡ?  

8. ʑʦ ʥʘʟʠʚʘʶʪʴ iʥʪepʧoʣʶʚʘʥʥʷʤ ʛʦʨʠʟʦʥʪʘʣʝʡ? 

9. ʗʢ̔ ʩʧʦʩʦʙʠ iʥʪepʧoʣʶʚʘʥʥʷ ʛʦʨʠʟʦʥʪʘʣʝʡ ʚʠ ʟʥʘʻʪʝ? 

 

6. ɿɸɼɸʏɯ, ʗʂɯ ʈʆɿɺ'ʗɿʋʖʊʔ ʅɸ ʊʆʇʆɻʈɸʌɯʏʅʀʍ ʂɸʈʊɸʍ 

ʊɸ ʇʃɸʅɸʍ 

ʅʘʚʝʜʝʤʦ ʧʨʠʢʣʘʜʠ ʜʝʷʢʠʭ ʟʘʜʘʯ, ʷʢʽ ʥʘʡʯʘʩʪʽʰʝ ʨʦʟʚ'ʷʟʫʪʁʴ ʥʘ ʪʦʧʦ- 

ʛʨʘʬʽʯʥʠʭ ʢʘʨʪʘʭ [9, 10, 11]. 

6.1. ɺʠʟʥʘʯʝʥʥʷ ʛʝʦʜʝʟʠʯʥʠʭ ʢʦʦʨʜʠʥʘʪ ʪʦʯʦʢ 

ʑʦʙ ʚʠʟʥʘʯʠʪʠ ʰʠʨʦʪʫ ʪʦʯʢʠ ʥʘ ʢʘʨʪʽ (ʥʘʧʨʠʢʣʘʜ, ʪʦʯʢʠ ɸ), ʪʨʝʙʘ ʯʝʨʝʟ 

ʮʶ ʪʦʯʢʫ ʧʨʦʚʝʩʪʠ ʣʽʥʽʶ, ʧʘʨʘʣʝʣʴʥʫ ʜʦ ʣʽʥʽʾ ʧʽʚʥʽʯʥʦʾ ʘʙʦ ʧʽʚʜʝʥʥʦʾ ʨʘʤʦʢ 

ʢʘʨʪʘ, ʜʦ ʧʝʨʝʪʠʥʫ ʾʾ iʟ ʩʭʽʜʥʦʶ ʘʙʦ ʟʘʭʽʜʥʦʶ ʤʽʥʫʪʥʦʶ ʨʘʤʢʦʶ ʰʠʨʦʪʠ 

(ʨʠʩ. 6.1.). 

ʅʘ ʤʽʥʫʪʥʽʡ ʨʘʤʮʽ ʢʦʞʥʘ ʧʘʨʥʘ ʤʽʥʫʪʘ ʟʘʪʫʰʦʚʘʥʘ. ʂʨʽʤ ʪʦʛʦ, ʫ 

ʧʨʦʤ̔ʞʢʫ ʤʽʞ ʤʽʥʫʪʥʦʶ ʪʘ ʟʦʚʥʽʰʥʴʦʶ ʨʘʤʢʘʤʠ ʢʘʨʪʘ ʢʦʞʥʘ ʤʽʥʫʪʘ 

ʧʦʜʽʣʝʥʘ ʢʨʘʧʢʘʤʠ ʥʘ ʰʽʩʪʴ ʯʘʩʪʠʥ. ʆʪʞʝ, ʦʜʠʥ ʧʨʦʤʽʞʦʢ ʤʽʞ ʢʨʘʧʢʘʤʠ 
ʩʪʘʥʦʚʠʪʴ 10". 

ʅʘʧʨʠʢʣʘʜ, ʜʣʷ ʪʦʯʢʠ ɸ ʰʠʨʦʪʘ ɺɸ ʜʦʨʽʚʥʶʚʘʪʠʤʝ ʰʠʨʦʪʽ ʧʽʚʜʝʥʥʦʾ 
ʚʥʫʪʨʽʰʥʴʦʾ ʨʘʤʢʠ ʢʘʨʪʘ (54Á40'), ʜʦ ʷʢʦʾ ʩʣʽʜ ʜʦʜʘʪʠ ʢʽʣʴʢʽʩʪʴ ʤʽʥʫʪ (1') i 

ʩʝʢʫʥʜ (ʚʽʜʣʽʯʝʥʘ ʥʘ ʦʢʦ ʯʘʩʪʢʘ ʚʽʜ 10" ʩʪʘʥʦʚʠʪʴ 2") ʚʽʜ ʮʽʻʾ ʨʘʤʢʠ ʜʦ 

ʧʝʨʝʪʠʥʫ ʣʽʥʽʾ, ʧʨʦʚʝʜʝʥʦʾ ʯʝʨʝʟ ʪʦʯʢʫ ɸ, ʟ ʤʽʥʫʪʥʦʶ ʨʘʤʢʦʶ ʰʠʨʦʪʘ. ʆʪʞʝ, 
ʰʠʨʦʪʘ ʪʦʯʢʠ ɸ ʫ ʥʘʚʝʜʝʥʦʤʫ ʧʨʠʢʣʘʜʽ ʜʦʨʽʚʥʶʻ 

ɺɸ = 54ʦ40' + 1' + 02" = 54ʦ41'02". 

ɸʥʘʣʦʛʽʯʥʦ ʟʥʘʭʦʜʷʪʴ ʜʦʚʛʦʪʫ ʪʦʯʢʠ A LA, ʧʨʦʚʽʚʰʠ ʯʝʨʝʟʪʦʯʢʫ ɸ ʣʽʥʽʶ, 

ʧʘʨʘʣʝʣʴʥʫ ʜʦ ʚʥʫʪʨʥʠʥʴʦʾ ʟʘʭʽʜʥʦʾ (ʩʭʽʜʥʦʽ) ʨʘʤʢʠ ʢʘʨʪʠ, ʪʘʢ, ʱʦʙ ʚʦʥʘ 

ʧʝʨʝʪʥʫʣʘ ʧʽʚʥʽʯʥʫ (ʧʽʚʜʝʥʥʫ) ʤʽʥʫʪʥʫ ʨʘʤʢʫ ʜʦʚʛʦʪʠ 

LA = 18Á03'45" +15" + 40" + 5" = 18Á04'45". 

6.2. ɺʠʟʥʘʯʝʥʥʷ ʧʨʷʤʦʢʫʪʥʠʭ ʢʦʦʨʜʠʥʘʪ ʪʦʯʦʢ 

ʅʘ ʩʫʯʘʩʥʠʭ ʪʦʧʦʛʨʘʬʽʯʥʠʭ ʢʘʨʪʘʭ ʥʘʥʝʩʝʥʦ ʩʽʪʢʫ ʣʽʥʽʡ ʘʙʩʮʠʩ i ʦʨʜʠʥʘʪ 

ʚ ʧʨʦʝʢʮʡ ɻʘʫʩʘ-ʂʨʶʛʝʨʘ, ʷʢʘ ʥʘʟʠʚʘʝʪʴʩʷ ʢʽʣʦʤʝʪʨʦʚʦʶ ʩʽʪʢʦʶ. 

ʂʦʦʨʜʠʥʘʪʠ ʪʦʯʦʢ ʚʠʟʥʘʯʘʶʪʴ ʚʽʜʥʦʩʥʦ ʣʽʥʽʡ ʢʦʦʨʜʠʥʘʪʥʦʾ 

(ʢʽʣʦʤʝʪʨʦʚʦʾ) ʩʽʪʢʠ ʧʨʦʩʪʠʤ ʽʥʪʝʨʧʦʣʶʚʘʥʥʷʤ. ʑʦʙ ʟʥʘʡʪʠ ʧʨʷʤʦʢʫʪʥʽ 

ʢʦʦʨʜʠʥʘʪʠ ʪʦʯʢʠ, ʥʘʧʨʠʢʣʘʜ ʪʦʯʢʠ ʉ, ʪʨʝʙʘ ʯʝʨʝʟ ʮʶ ʪʦʯʢʫ ʧʨʦʚʝʩʪʠ ʣʽʥʽʾ, 

ʧʘʨʘʣʝʣʴʥʽ ʜʦ ʣʽʥʽʡ ʢʦʦʨʜʠʥʘʪʥʦʾ (ʢʽʣʦʤʝʪʨʦʚʦʾ) ʩʽʪʢʠ, ʚʽʜʣʽʯʠʪʠ ʢʽʣʴʢʽʩʪʴ 
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ʢʽʣʦʤʝʪʨʽʚ (ʯʠʩʣʦ, ʷʢʝ ʚʢʘʟʘʥʝ ʙʽʣʷ ʤʦʣʦʜʰʦʾ ʣʽʥʽʾ ʢʦʦʨʜʠʥʘʪʥʦʾ ʩʽʪʢʠ) ʪʘ 

ʜʦʜʘʪʠ ʜʦ ʥʴʦʛʦ ʢʽʣʴʢʽʩʪʴ ʤʝʪʨʽʚ (ȹʍʉ, ʯʠ ȹʫʩ). ʏʠʩʣʦʚʽ ʟʥʘʯʝʥʠʷ ȹʭʩ ʪʘ ȹʫʩ 

ʟʥʘʭʦʜʷʪʴ ʟʘ ʜʦʧʦʤʦʛʦʶ ʮʠʨʢʫʣʷ-ʚʠʤʽʨʥʠʢʘ ʪʘ ʧʦʧʝʨʝʯʥʦʛʦ ʤʘʩʰʪʘʙʫ. 

ʅʘʧʨʠʢʣʘʜ: ʍʩ = 6 065 000 ʤ + ȹʭʩ = 6 065 000 ʤ + 602ʤ = 6 065 602 ʤ; 

ʋʩ = 43 11 000 ʤ + ȹʫʩ = 43 11 000 ʤ + 878ʤ = 43 118 78 ʤ. 

ʋ ʟʥʘʯʝʥʥʽ ʘʙʩʮʠʩ ʧʝʨʰʘ ʮʠʬʨʘ (4) ï ʥʦʤʝʨ ʟʦʥʠ, ʚ ʷʢʽʡ ʤʽʩʪʠʪʴʩʷ ʢʘʨʪʘ. 

 

6.3. ɺʠʤʽʨʶʚʘʥʥʷ ʜʦʚʞʠʥ ʣʽʥʽʡ 

ɼʦʚʞʠʥʠ ʛʦʨʠʟʦʥʪʘʣʴʥʠʭ ʧʨʦʝʢʮʽʡ ʚʽʜʨʽʟʢʽʚ ʣʽʥʽʾ ʤʽʞ ʟʘʜʘʥʠʤʠ ʪʦʯʢʘʤʠ 

ʚʠʤʽʨʶʶʪʴ ʟʘ ʜʦʧʦʤʦʛʦʶ ʣʽʥʽʡʥʦʛʦ ʘʙʦ ʧʦʧʝʨʝʯʥʦʛʦ ʤʘʩʰʪʘʙʽʚ. ɼʣʷ ʚʠ- 

ʤʽʨʶʚʘʥʥʷ ʜʦʚʞʠʥ ʢʨʠʚʦʣʽʥʽʡʥʠʭ ʢʦʥʪʫʨiʚ (ʜʦʨʦʛʠ, ʨʽʢʠ, ʙʝʨʝʛʦʚʦʾ ʣʽʥʽʾ 

ʪʦʱʦ) ʟʘʩʪʦʩʦʚʫʶʪʴ piʟʥʽ ʩʧʦʩʦʙʠ. ʅʘʡʯʘʩʪʽʰʝ ʢʦʥʪʫʨ ʜʽʣʷʪʴ ʥʘ ʧʨʷʤʦʣʽʥʽʡʥʽ 

ʚʽʜʨʽʟʢʠ, ʪʦʙʪʦ ʚʠʤʽʨʶʶʪʴ ʯʘʩʪʠʥʘʤʠ. ɿʨʫʯʥʽʰʝ ʜʦʚʞʠʥʠ ʪʘʢʠʭ ʢʦʥʪʫʨʽʚ 

ʚʠʤʽʨʶʚʘʪʠ ʩʧʝʮʽʘʣʴʥʠʤ ʧʨʠʣʘʜʦʤ ï ʢʫʨʚʽʤʝʪʨʦʤ (ʜʠʚ. 7.2). 

6.4. ɺʠʤʽʨʶʚʘʥʥʷ ʜʠʨʝʢʮʽʡʥʦʛʦ ʢʫʪʘ ʘʙʦ ʘʟʠʤʫʪʘ 

ɼʣʷ ʚʠʤʽʨʶʚʘʥʥʷ ʜʠʨʝʢʮʽʡʥʦʛʦ ʢʫʪʘ ʣʽʥʽʾ ʯʝʨʝʟ ɥɥ ʧʦʯʘʪʢʦʚʫ ʪʦʯʢʫ 

ʧʨʦʚʦʜʷʪʴ ʧʨʷʤʫ, ʧʘʨʘʣʝʣʴʥʫ ʜʦ oci ʘʙʩʮʠʩ, ʘʙʦ ʧʨʦʜʦʚʞʫʶʪʴ ʣʽʥʽʶ ʜʦ ʧʝ-

ʨʝʪʠʥʫ ʟ ʚʽʩʩʶ ʘʙʩʮʠʩ.ɺʠʤʽʨʶʶʪʴ ʜʠʨʝʢʮʽʡʥʠʡ ʢʫʪ ʛʝʦʜʝʟʠʯʥʠʤ ʪʨʘʥʩ- 

ʧʦʨʪʠʨʦʤ ʟʘ ʛʦʜʠʥʥʠʢʦʚʦʶ ʩʪʨʽʣʢʦʶ ʚʽʜ ʧʽʚʥʽʯʥʦʛʦ ʥʘʧʨʷʤʫ oci ʘʙʩʮʠʩ ʜʦ 

ʥʘʧʨʷʤʫ ʟʘʜʘʥʦʾ ʣʽʥʽʾ. ʇʨʠ ʮʴʦʤʫ ʮʝʥʪʨʘʣʴʥʫ ʧʦʟʥʘʯʢʫ ʪʨʘʥʩʧʦʨʪʠʨʘ 

ʩʫʤʽʱʘʶʪʴ ʟ ʧʦʯʘʪʢʦʚʦʶ ʪʦʯʢʦʶ ʣʽʥʽʾ (ʨʠʩ. 6.1). 

 

 

 

ʈʠʩ. 6.1. ɺʠʤʽʨʶʚʘʥʥʷ ʜʠʨʝʢʮʽʡʥʦʛʦ ʢʫʪʘ 
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ʈʠʩ. 6.2. ʌʨʘʛʤʝʥʪ ʘʨʢʫʰʘ ʢʘʨʪʠ ʤʘʩʰʪʘʙʫ 1:10 000 ʥʦʤʝʥʢʣʘʪʫʨʦʶ  

ʋ ï 34 ï 37 ï ɺ ï ʚ ï4 
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ɼʣʷ ʙʝʟʧʦʩʝʨʝʜʥʴʦʛʦ ʚʠʤʽʨʶʚʘʥʥʷ ʽʩʪʠʥʥʦʛʦ ʘʟʠʤʫʪʘ ʣʽʥʽʾ ʯʝʨʝʟ ʧʦʯʘʪ-

ʢʦʚʫ ʾʾ ʪʦʯʢʫ ʧʨʦʚʦʜʷʪʴ ʧʨʷʤʫ, ʧʘʨʘʣʝʣʴʥʫ ʜʦ ʩʭʽʜʥʦʾ ʘʙʦ ʟʘʭʽʜʥʦʾ 

ʚʥʫʪʨʽʰʥʴʦʾ ʨʘʤʢʠ ʢʘʨʪʠ (ʜʦ ʷʢʦʾ ʪʦʯʢʘ ʙʣʠʞʯʘ), i ʚʽʜʥʦʩʥʦ ʮiei ʣʽʥʽʾ 

ʚʠʤʽʨʶʶʪʴ ʘʟʠʤʫʪ ʪʨʘʥʩʧʦʨʪʠʨʦʤ. 

 

6.5. ʆʨʽʻʥʪʫʚʘʥʥʷ ʢʘʨʪʠ ʘʙʦ ʧʣʘʥʫ ʥʘ ʤʽʩʮʝʚʦʩʪʽ. 

ʆʨʽʻʥʪʫʚʘʥʥʷ ʢʘʨʪʠ ʘʙʦ ʧʣʘʥʫ ʥʘ ʤʽʩʮʝʚʦʩʪʽ ʤʦʞʥʘ ʚʠʢʦʥʘʪʠ ʟʘ ʜʦʧʦ-

ʤʦʛʦʶ ʙʫʩʦʣʽ (ʢʦʤʧʘʩʘ) ʘʙʦ ʟʘ ʢʦʥʪʫʨʘʤʠ ʤʽʩʮʝʚʦʩʠ. 

Jl̔ ʥʽʾ ʥʘʧʨʷʤʢʫ ʇʥ ï ʇʜ ʙʫʩʦʣʽ ʩʫʤʽɦ ʘʶʪʴ iʟ ʟʘʭʽʜʥʦʶ ʘʙʦ ʩʭʽʜʥʦʶ 

ʨʘʤʢʦʶ ʢʘʨʪʘ i ʧʦʚʝʨʪʘʶʪʴ ʢʘʨʪʫ ʨʘʟʦʤ iʟ ʙʫʩʦʣʣʶ ʜʦʪʠ, ʜʦʢʠ ʧʽʚʥʽʯʥʠʡ 

ʢʽʥʝʮʴ ʩʪʨʽʣʢʠ ʥʝ ʟʫʧʠʥʠʪʴʩʷ ʥʘ ʚʽʜʣʽʢʫ, ʱʦ ʜʦʨʽʚʥʶʻ ʩʭʠʣʝʥʥʶ ʤʘʛʥʽʪʥʦʾ 

ʩʪʨʽʣʢʠ ŭ. ʆʨʽʻʥʪʫʚʘʥʥʷ ʧʦ ʢʽʣʦʤʝʪʨʦʚʽʡ ʩʽʪʮʽ ʚʠʢʦʥʫʶʪʴ ʪʘʢ ʩʘʤʦ, ʘʣʝ 

ʩʪʨʽʣʢʘ ʤʘʻ ʧʦʢʘʟʫʚʘʪʠ ʚʽʜʣʽʢ ŭ ï ɔ, ʜʝ ɔ ï ʟʙʣʠʞʝʥʥʷ ʤʝʨʠʜʽʘʥʽʚ. ʇʽʜ ʯʘʩ 

ʦʨʽʻʥʪʫʚʘʥʥʷ ʢʘʨʪʠ ʘʙʦ ʧʣʘʥʫ ʟʘ ʢʦʥʪʫʨʘʤʠ ʤʽʩʮʝʚʦʩʪʽ ʩʪʘʶʪʴ ʥʘ ʧʦʯʘʪʦʢ 

ʣʽʥʽʾ ʤʽʞ ʜʚʦʤʘ ʢʦʥʪʫʨʘʤʠ i ʧʦʚʝʨʪʘʶʪʴ ʘʨʢʫʰ ʢʘʨʪʠ ʜʦʪʠ, ʜʦʢʠ ʣʽʥʽʷ ʥʘ ʢʘʨʪʽ 

ʥʝ ʙʫʜʝ ʧʘʨʘʣʝʣʴʥʦʶ ʜʦ ʣʽʥʽʾ ʥʘ ʤʽʩʮʝʚʦʩʪʽ. 

 

6.6. ɺʠʟʥʘʯʝʥʥʷ ʚʳʩʦʪʠ ʪʦʯʢʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʛʦʨʠʟʦʥʪʘʣʝʡ. 

ʗʢʱʦ ʚʠʙʨʘʥʘ ʥʘ ʢʘʨʪʽ ʪʦʯʢʘ ʨʦʟʤʽɦ ʝʥʘ ʥʘ ʛʦʨʠʟʦʥʪʘʣʽ, ʪʦ ʠ ʚʠʩʦʪʘ 

(ʧʦʟʥʘʯʢʘ) ʜʦʨʽʚʥʶʻ ʚʠʩʦʪʽ ʛʦʨʠʟʦʥʪʘʣʽ. ʊʘʢ, ʚʠʩʦʪʘ ʪʦʯʢʠ ɸ (ʨʠʩ. 6. 3)  

ʅɸ = 247,5 ʤ. ʗʢʱʦ ʞ ʪʦʯʢʘ ʤʽʩʪʠʪʴʩʷ ʤʽʞ ʛʦʨʠʟʦʥʪʘʣʷʤʠ (ʥʘʧʨʠʢʣʘʜ, ʪʦʯʢʘ 

ɺ), ʪʦʜʽ ʠ ʚʠʩʦʪʫ ʅɺ ʟʥʘʭʦʜʷʪʴ ʟʘ ʬʦʨʤʫʣʦʶ 

ʅɺ = ʅ0 + ȹh,  (6.1) 

ʜʝ ʅ0 ï ʚʠʩʦʪʘ ʥʘʡʙʣʠʞʯʦʾ ʜʦ ʪʦʯʢʠ ɺ ʤʦʣʦʜʰʦʾ ʛʦʨʠʟʦʥʪʘʣʽ (ʅ0 = 240,0 ʤ),  

ȹh ï ʧʝʨʝʚʠʱʝʥʥʷ ʤʽʞ ʪʦʯʢʦʶ ɺ i ʮ̔ ʻʁ ʛʦʨʠʟʦʥʪʘʣʣʶ. 

ʆʩʢʽʣʴʢʠ ʚʠʩʦʪʘ ʤʽʞ ʩʫʩʽʜʥʽʤʠ ʛʦʨʠʟʦʥʪʘʣʷʤʠ ʟʤʽʥʶʻʪʴʩʷ ʧʨʦʧʦʨʮʽʡʥʦ 

ʜʦ ʟʘʢʣʘʜʝʥʥʷ h, ʜʣʷ ʦʙʯʠʩʣʝʥʥʷ ȹh ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʬʦʨʤʫʣʫ 

  (6.2) 

 

ʜʝ d ï ʟʘʢʣʘʜʝʥʥʷ ʤʞ̔ ʛʦʨʠʟʦʥʪʘʣʷʤʠ (ʚʽʜʜʘʣʴ ʩʝ), ʘïʚʽʜʜʘʣʴ ʚʽʜ ʪʦʯʢʠ ʜʦ 

ʥʘʡʙʣʠʞʯʦʾ ʤʦʣʦʜʰʦʾ ʛʦʨʠʟʦʥʪʘʣʽ (ʚʽʜʜʘʣʴ Be), h ï ʚʠʩʦʪʘ nepepiʟy 

ʨʝʣʴʻʬʫ (ʫ ʥʘʚʝʜʝʥʦʤʫ ʚʠʧʘʜʢʫ h = 2,5 ʤ). ɺʠʤʽʨʷʚʰʠ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʮʠʨʢʫʣʷ ï ʚʠʤʽʨʥʠʢʘ i ʧʦʧʝʨʝʯʥʦʛʦ ʤʘʩʰʪʘʙʫ ʜʦʚʞʠʥʠ ʚʽʜʨʽʟʢʽʚ ʩʝ ʪʘ Be, 

ʤʦʞʥʘ ʟʥʘʡʪʠ ʟʥʘʯʝʥʥʷ ʧʝʨʝʚʠʱʝʥʥʷ ȹh, ʘ ʟʘ ʬʦʨʤʫʣʦʶ (6.1) ï i ʟʥʘʯʝʥʥʷ 

ʚʠʩʦʪʠ ʪʦʯʢʠ ɺ. 

ɿʥʘʡʪʠ ʚʝʣʠʯʠʥʫ ʧʝʨʝʚʠʱʝʥʥʷ ȹh ʤʦʞʥʘ ʽ ʛʨʘʬʽʯʥʦ. ɼʣʷ ʮʴʦʛʦ ʥʘ 

ʧʨʷʤʽʡ ʝʩ ʚʽʜʢʣʘʜʘʶʪʴ ʫ ʚʠʙʨʘʥʦʤʫ ʤʘʩʰʪʘʙʽ ʚʽʜʨʽʟʢʠ ɺʝ ʪʘ ʝʩ (ʨʠʩ. 6.4). ɺ 

ʪʦʯʢʘʭ ʩ ʪʘ ɺ ʜʦ ʧʨʷʤʦʾ ʝʩ ʙʫʜʫʶʪʴ ʧʝʨʧʝʥʜʠʢʫʣʷʨʠ. ɺʽʜ ʪʦʯʢʠ ʩ ʚʽʜʢʣʘʜʘʶʪʴ 

ʚʝʣʠʯʠʥʫ ʟʘʢʣʘʜʝʥʥʷ ʽ ʦʪʨʠʤʫʶʪʴ ʪʦʯʢʫ ʩ '.  
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6.7. ʇʦʙʫʜʦʚʘ ʧʨʦʬʽʣʶ ʤʽʩʮʝʚʦʩʪʽ ʟʘ ʛʦʨʠʟʦʥʪʘʣʷʤʠ. 

ʃʽʥʽʶ ʥʘ ʢʘʨʪʽ, ʚʟʜʦʚʞ ʷʢʦʾ ʥʝʦʙʭʽʜʥʦ ʧʦʙʫʜʫʚʘʪʠ ʧʨʦʬʽʣʴ ʤʽʩʮʝʚʦʩʪʽ, 

ʥʘʟʠʚʘʶʪʴ ʣʽʥʽʻʶ ʧʨʦʬʽʣʶ. ʅʘ ʪʦʧʦʛʨʘʬʽʯʥʽʡ ʢʘʨʪʽ ʚʠʢʨʝʩʣʶʶʪʴ ʣʽʥʽʶ ʤʽʞ  

ʟʘʜʘʥʠʤʠ ʪʦʯʢʘʤʠ, ʥʘʧʨʠʢʣʘʜ, ʣʽʥʽʶ ʤʽʞ ʪʦʯʢʘʤʠ A i ɹ (ʨʠʩ. 6.5). ʅʘ ʘʨʢʫʰʽ  

ʈʠʩ. 6.5. ʇʨʦʬʽʣʴ ʤʽʩʮʝʚʦʩʪʽ ʟʘ ʛʦʨʠʟʦʥʪʘʣʷʤʠ 

 

ʈʠʩ. 6.3. ɺʠʟʥʘʯʝʥʥʷ ʚʠʩʦʪ ʪʦʯʦʢ 

ʥʘ ʩʭʠʣʽ ʟʘ ʛʦʨʠʟʦʥʪʘʣʷʤʠ 

ʈʠʩ. 6.4. ɺʠʟʥʘʯʝʥʥʷ ʧʝʨʝʚʠ- 

ʱʝʥʥʷ ʜʦ ʪʦʯʦʢ 
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ʈʠʩ. 6.6. ʉʭʝʤʘ ʧʨʦʝʢʪʫʚʘʥʥʷ 

ʪʨʘʩʠ ʽʟ ʟʘʜʘʥʠʤ ʫʭʠʣʦʤ 

,ʤ 100 100ʤ 100
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10000
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ʧʨʦʬʽʣʶ ʪʘ ʧʽʜʧʠʩʫʶʪʴ ʟʥʘʯʝʥʥʷ ʾʭʥʽʭ ʚʠʩʦʪ. ʋ ʧʦʟʥʘʯʝʥʠʭ ʪʦʯʢʘʭ ʙʫʜʫʶʪʴ 

ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʨʷʤʦʢʫʪʥʦʛʦ ʪʨʠʢʫʪʥʠʢʘ ʘʙʦ ʪʨʘʥʩʧʦʨʪʠʨʘ ʧʝʨʧʝʥʜʠʢʫʣʷʨʠ 

ʜʦ ʣʽʥʽʾ ɸɹ. ʧʘʧʝʨʫ ʧʨʦʚʦʜʷʪʴ ʛʦʨʠʟʦʥʪʘʣʴʥʫ ʣʽʥʽʶ, ʩʫʤʽʱʘʶʪʴ ʾʾ ʟ ʣʽʥʽʻʶʶ 

ɸɹ ʥʘ ʢʘʨʪʽ i ʧʦʟʥʘʯʘʶʪʴ ʥʘ ʥʽʡ ʪʦʯʢʠ ʧʝʨʝʪʠʥʫ ʫʩʽʭ ʛʦʨʠʟʦʥʪʘʣʝʡ ʽ ʢʦʥʪʫʨʽʚ 

ʟ ʣʽʥʽʻʶ [12]. 

ʋ ʪʘʢʦʤʫ paʟi ʛʦʨʠʟʦʥʪʘʣʴʥʠʡ ʤʘʩʰʪʘʙ ʧʨʦʬʽʣʶ ʚʽʜʧʦʚʽʜʘʻ ʤʘʩʰʪʘʙʫ 

ʢʘʨʪʠ. ɼʣʷ ʥʘʦʯʥʦʩʪʽ ʪʘ ʪʦʯʥʽʰʦʛʦ ʚʽʜʦʙʨʘʞʝʥʥʷ ʨʝʣʴʻʬʫ ʧʦʚʝʨʭʥʽ ɿʝʤʣʽ 

ʚʟʜʦʚʞ ʚʠʙʨʘʥʦʾ ʣʽʥʽʾ ʚʝʨʪʠʢʘʣʴʥʠʡ ʤʘʩʰʪʘʙ ʧʨʦʬʽʣʶ ʚʠʙʠʨʘʶʪʴ ʧʝʨʝʚʘʞʥʦ 

ʥʘ ʧʦʨʷʜʦʢ ʙʽʣʴʰʠʤ ʟʘ ʛʦʨʠʟʦʥʪʘʣʴʥʠʡ, ʪʦʙʪʦ, ʷʢʱʦ ʛʦʨʠʟʦʥʪʘʣʴʥʠʡ 

ʤʘʩʰʪʘʙ 1:1 000, ʪʦ ʚʝʨʪʠʢʘʣʴʥʠʡ ï 1:100. 

ɼʣʷ ʚʽʜʢʣʘʜʘʥʥʷ ʚʠʩʦʪ ʪʦʯʦʢ ʫ ʚʝʨʪʠʢʘʣʴʥʦʤʫ ʤʘʩʰʪʘʙʽ ʚʠʙʠʨʘʶʪʴ 

ʫʤʦʚʥʫ ʚʠʩʦʪʫ ʣʽʥʽʾ ɸɹ (ʫ ʧʨʠʢʣʘʜʽ, ʥʘʚʝʜʝʥʦʤʫ ʥʘ ʨʠʩ. 6.5, ʟʥʘʯʝʥʥʷ ʚʠʩʦʪʠ 

ʛʦʨʠʟʦʥʪʘʣʴʥʦʾ ʣʽʥʽʾ, ʱʦ ʧʨʦʭʦʜʠʪʴ ʯʝʨʝʟ ʪʦʯʢʫ ɸ, ʩʪʘʥʦʚʠʪʴ 137,6 ʤ). 

ɿʘ ʈʠʩ.6.5, ʧʝʨʧʝʥʜʠʢʫʣʷʨʘʤʠ ʚʽʜ ʣʽʥʽʾ ʫʤʦʚʥʦʛʦ ʛʦʨʠʟʦʥʪʫ ʚʽʜʢʣʘʜʘʶʪʴ 

ʫ ʚʠʙʨʘʥʦʤʫ ʚʝʨʪʠʢʘʣʴʥʦʤʫ ʤʘʩʰʪʘʙʽ ʚʠʩʦʪʠ ʪʦʯʦʢ. ɺʽʜʢʣʘʜʝʥʽ ʪʦʯʢʠ 

ʟ'ʻʜʥʫʶʪʴ ʧʣʘʚʥʦʶ ʢʨʠʚʦʶ, ʷʢʘ i ʙʫʜʝ ʟʦʙʨʘʞʝʥʥʷʤ ʣʽʥʽʾ ʧʨʦʬʽʣʶ (ʧʦʚʝʨʭʥʽ 

ɿʝʤʣʽ) ʧʦʣʽʥʽʾ ɸɹ.  

ɿʘ ʜʦʧʦʤʦʛʦʶ ʧʨʦʬʽʣʶ ʤʦʞʥʘ ʨʦʟʚ'ʷʪʠ piʟʥi ʽʥʞʝʥʝʨʥʽ ʟʘʜʘʯʽ.  

ʊʘʢ, ʥʘʧʨʠʢʣʘʜ, ʤʦʞʥʘ ʚʠʟʥʘʯʠʪʠ, ʯʠ ʽʩʥʫʻ ʧʨʷʤʘ ʚʠʜʠʤʽʩʪʲ ʤʽʞ 

ʚʠʙʨʘʥʠʤʠ ʪʦʯʢʘʤʠ, ʨʦʟʤʽɦ ʝʥʠʤʠ ʥʘ ʣʽʥʽʾ ʧʨʦʬʽʣʶ. 

6.8. ʇʨʦʝʢʪʫʚʘʥʥʷ ʪʨʘʩʠ ʽʟ ʟʘʜʘʥʠʤ ʫʭʠʣʦʤ. 

ʇʨʠ ʧʨʦʝʢʪʫʚʘʥʥʽ ʟʘʣʽʟʥʠʮʴ ʽ ʰʦʩʝʡʥʠʭ ʜʦʨʽʛ, ʢʘʥʘʣʽʚ ʽ ʽʥʰʠʭ 

ʧʨʦʪʷʞʥʠʭ ʦʙ'ʻʢʪʽʚ ʚʠʥʠʢʘʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʥʘʤʽʪʠʪʠ ʥʘ ʢʘʨʪʽ (ʧʣʘʥʽ) ʪʨʘʩʫ 

ʤʘʡʙʫʪʥʦɹʾ ʩʧʦʨʫʜʠ ʽʟ ʟʘʜʘʥʠʤ ʫʭʠʣʦʤ [10] 

ʅʝʭʘʡ ʥʘ ʧʣʘʥʽ ʤʘʩʰʪʘʙʫ 1:10 000 ʚʠʤʘʛʘʻʪʴʩʷ ʥʘʤʽʪʠʪʠ ʪʨʘʩʫ ʰʦʩʝʡʥʦʾ 

ʜʦʨʦʛʠ ʤʽʞ ʪʦʯʢʘʤʠ ʄ ʽ N, ʱʦʙ ʫʭʠʣ ʾʾ ʚ ʫʩʽʭ ʯʘʩʪʠʥʘʭ ʥʝ ʧʝʨʝʚʠʱʫʚʘʚ  

 ̔= 0,05 (ʨʠʩ. 6.6). ɺʠʩʦʪʘ ʧʝʨʝʨʽʟʫ ʨʝʣʴʻʬʫ 

ʥʘ ʧʣʘʥʽ h = 5 ʤ.  

ɼʣʷ ʚʠʨʽʰʝʥʥʷ ʟʘʚʜʘʥʥʷ ʨʦʟʨʘʭʦʚʫʶʪʴ 

ʟʘʢʣʘʜʝʥʥʷ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʟʘʜʘʥʦʤʫ ʫʭʠʣʫ 

i ʽ ʚʠʩʦʪʽ ʧʝʨʝʨʽʟʫ ʨʝʣʴʻʬʫ h,  

ʽ ʚʠʨʘʞʘʶʪʴ ʡʦʛʦ ʚ ʤʘʩʰʪʘʙʽ ʧʣʘʥʫ:  

ʜʝ ʄ ï ʟʥʘʤʝʥʥʠʢ ʯʠʩʝʣʴʥʦʛʦ 

ʤʘʩʰʪʘʙʫ ʧʣʘʥʫ. ɺʝʣʠʯʠʥʫ ʟʘʢʣʘʜʝʥʥʷ 

d ' ʤʦʞʥʘ ʚʠʟʥʘʯʠʪʠ ʪʘʢʦʞ ʧʦ ʛʨʘʬʽʢʫ 

ʟʘʢʣʘʜʝʥʴ ʈʦʟʯʠʥʦʤ ʮʠʨʢʫʣʷ-ʚʠʤʥʠʢʘ, 

ʨʽʚʥʠʤ ʟʘʢʣʘʜʝʥʥʶ d' = 1 ʩʤ, ʟ ʪʦʯʢʠ ʄ ʟʘʩʽʢʘʶʪʴ ʩʫʩʽʜʥʶ ʛʦʨʠʟʦʥʪʘʣʴ ʽ 
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ʦʪʨʠʤʫʶʪʴ ʪʦʯʢʫ 1 ʟ ʪʦʯʢʠ 1 ʪʝʤ ʞʝ ʨʦʟʯʠʥʦʤ ʟʘʩʽʢʘʶʪʴ ʥʘʩʪʫʧʥʫ 

ʛʦʨʠʟʦʥʪʘʣʴ, ʦʪʨʠʤʫʶʯʠ ʪʦʯʢʫ 2, ʽ ʪ. ʜ. ɿ'ʻʜʥʘʚʰʠ ʦʪʨʠʤʘʥʽ ʪʦʯʢʠ, ʧʨʦʚʦʜʷʪʴ 

ʣʽʥʽʶ ʽʟ ʟʘʜʘʥʠʤ ʫʭʠʣʦʤ. 

ʗʢʱʦ ʨʦʟʨʘʭʦʚʘʥʝ ʟʘʢʣʘʜʝʥʥʷ d' ʚʠʷʚʠʪʴʩʷ ʤʝʥʰʝ ʚʽʜʩʪʘʥʽ ʤʽʞ ʜʚʦʤʘ 

ʩʫʩʽʜʥʽʤʠ ʛʦʨʠʟʦʥʪʘʣʷʤʠ (ʪ. ʝ. ʫʭʠʣ ʩʢʘʪʘ ʥʘ ʮʽʡ ʜʽʣʷʥʮʽ ʤʝʥʰʠʡ ʟʘ ʟʘʜʘʥʝ),ʪʦ 

ʜʽʣʷʥʢʘ ʪʨʘʩʠ ʧʨʦʚʦʜʠʪʴʩʷ ʧʦ ʥʘʡʢʦʨʦʪʰʽʡ ʚʽʜʩʪʘʥʽ ʤʽʞ ʥʠʤʠ. ʇʨʠ 

ʧʨʦʝʢʪʫʚʘʥʥʽ ʜʦʨʽʛ ʦʩʪʘʥʥʻ ʨʦʟʮʽʥʶʻʪʴʩʷ ʷʢ ʧʦʟʠʪʠʚʥʠʡ ʯʠʥʥʠʢ.  

 ʉʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʨʽʰʝʥʥʷ ʮʽʻʾ ʟʘʜʘʯʽ ʜʦʟʚʦʣʷʻ ʥʘʤʽʪʠʪʠ ʜʝʢʽʣʴʢʘ 

ʚʘʨʽʘʥʪʽʚ ʪʨʘʩʠ, ʟ ʷʢʠʭ ʚʠʙʠʨʘʻʪʴʩʷ ʥʘʡʙʽʣʴʰ ʧʨʠʡʥʷʪʥʠʡ ʟ ʪʝʭʥʽʢʦ-

ʝʢʦʥʦʤʽʯʥʠʭ ʤʽʨʢʫʚʘʥʴ. 

6.9. ɺʠʟʥʘʯʝʥʥʷ ʤʝʞʽ ʪʘ ʧʣʦʱʽ ʚʦʜʦʟʙʽʨʥʦʛʦ ʙʘʩʝʡʥʫ. 

ɺʦʜʦʟʙʽʨʥʦʶ ʧʣʦʱʝʶ ʘʙʦ ʙʘʩʝʡʥʦʤ ʥʘʟʠʚʘʻʪʴʩʷ ʜʽʣʷʥʢʘ ʟʝʤʥʦʾ 

ʧʦʚʝʨʭʥʽ, ʟ ʷʢʦʾ ʚʦʜʘ ʟʘ ʫʤʦʚʘʤʠ ʨʝʣʴʻʬʫ ʧʦʚʠʥʥʘ ʩʪʽʢʘʪʠ ʚ ʮʝʡ ʚʦʜʦʩʪʽʢ 

(ʨʽʯʢʫ, ʣʦʱʠʥʫ ʽ ʪ. ʜ.). ʆʢʦʥʪʫʨʠʚʘʥʠʝ ʚʦʜʦʟʙʽʨʥʦʾ ʧʣʦʱʽ ʨʦʙʠʪʴʩʷ ʟ 

ʫʨʘʭʫʚʘʥʥʷʤ ʨʝʣʴʻʬʫ ʤʽʩʮʝʚʦʩʪʽ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʛʦʨʠʟʦʥʪʘʣʽ ʟʦʙʨʘʞʝʥʽ ʥʘ 

ʢʘʨʪʽ ʘʙʦ ʧʣʘʥʽ [10]. 

ʄʝʞʘʤʠ ʚʦʜʦʟʙʽʨʥʦʾ ʧʣʦʱʽ ʩʣʫʞʘʪʴ ʣʽʥʽʾ ʚʦʜʦʜʽʣʽʚ, ʧʝʨʝʪʠʥʘʶʯʽ 

ʛʦʨʠʟʦʥʪʘʣʽ ʧʽʜ ʧʨʷʤʠʤ ʢʫʪʦʤ. ʅʘ ʨʠʩ. 6.7 ʣʽʥʽʡ ʚʦʜʦʜʽʣʽʚ ʧʦʢʘʟʘʥʽ 

ʧʫʥʢʪʠʨʦʤ. 

 ɿʥʘʶʯʠ ʚʦʜʦʟʙʽʨʥʫ ʧʣʦʱʫ, ʩʝʨʝʜʥʴʦʨʽʯʥʫ ʢʽʣʴʢʽʩʪʴ ʦʧʘʜʽʚ, ʫʤʦʚʠ ʚʠʧʘʨʫ 

ʽ ʚʙʠʨʘʥʥʷ ʚʦʣʦʛʠ ʛʨʫʥʪʦʤ, ʤʦʞʥʘ ʧʽʜʨʘʭʫʚʘʪʠ ʧʦʪʫʞʥʽʩʪʴ ʚʦʜʥʦʛʦ ʧʦʪʦʢʫ, 

ʷʢʘ ʧʦʪʨʽʙʥʘ ʜʣʷ ʨʦʟʨʘʭʫʥʢʫ ʤʦʩʪʽʚ, ʤʘʡʜʘʥʯʠʢʽʚ ʛʨʝʙʝʣʴ ʽ ʽʥʰʠʭ 

ʛʽʜʨʦʪʝʭʥʽʯʥʠʭ ʩʧʦʨʫʜ.  

 

 

 

 

 

  

 

 

6.10. ɺʠʟʥʘʯʝʥʥʷ ʦʙ'ʻʤʽʚ ʟʝʤʣʷʥʠʭ ʪʝʣ. 

ɺʠʢʦʨʠʩʪʦʚʫʶʯʠ ʧʣʘʥ ʟ ʛʦʨʠʟʦʥʪʘʣʷʤʠ, ʤʦʞʥʘ ʚʠʯʠʩʣʠʪʠ ʦʙ'ʻʤʠ 

ʟʝʤʣʷʥʠʭ ʪʽʣ, ʱʦ ʧʨʝʜʩʪʘʚʣʷʶʪʴ ʩʦʙʦʶ ʧʘʛʦʨʙʠ ʘʙʦ ʛʦʨʠ, ʘʙʦ ʦʙ'ʻʤʠ 

ʧʨʦʩʪʦʨʽʚ, ʱʦ ʫʪʚʦʨʶʶʪʴʩʷ ʟʘʧʘʜʠʥʦʶ ʘʙʦ ʫʣʦʛʦʚʠʥʦʶ [10]. 

ʆʙ'ʻʤ ʧʦʨʽʜ, ʧʦʤʽʱʝʥʠʭ ʚ ʧʘʛʦʨʙ (ʨʠʩ. 6.8), ʤʦʞʝ ʙʫʪʠ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʷʢ 

ʩʫʤʘ ʦʙ'ʻʢʪʽʚ, ʫʚ'ʷʟʥʝʥʠʭ ʤʽʞ ʩʫʩʽʜʥʽʤʠ ʛʦʨʠʟʦʥʪʘʣʷʤʠ. ʆʙ'ʻʤ ʢʦʞʥʦʛʦ ʧʦʷʩʘ 

ʚʠʟʥʘʯʠʪʴʩʷ ʧʦ ʥʘʙʣʠʞʝʥʽʡ ʬʦʨʤʫʣʽ ʦʙ'ʻʤʫ ʫʩʽʯʝʥʦʛʦ ʢʦʥʫʩʘ :  

ʈʠʩ. 6.7. ʉʭʝʤʘ ʚʠʟʥʘʯʝʥʥʷ 

ʤʝʞ ʚʦʜʦʟʙʽʨʥʦʾ ʧʣʦʱʽ 

ʈʠʩ. 6.8. ʉʭʝʤʘ ʚʠʟʥʘʯʝʥʥʷ  

ʦʙ'ʻʤʽʚ ʟʝʤʝʣʴʥʠʭ ʤʘʩ 
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ʜʣʷ ɯɯ ʧʦʷʩʘʽ  ʪ. ʜ. , 

ʜʝ h ï ʚʠʩʦʪʘ ʧʝʨʝʨʽʟʫ ʨʝʣʴʻʬʫ; S̔, S̔ +1 ï ʧʣʦʱʽ ʥʠʞʥʴʦʛʦ ʽ ʚʝʨʭʥʴʦʛʦ ʧʽʜʩʪʘʚ 

ʧʦʷʩʠ, ʦʙʤʝʞʝʥʽ ʛʦʨʠʟʦʥʪʘʣʷʤʠ; ʟʘʣʝʞʥʦ ʚʽʜ ʥʝʦʙʭʽʜʥʦʾ ʪʦʯʥʦʩʪʽ ʚʠʟʥʘ- 

ʯʘʶʪʴʩʷ ʛʨʘʬʽʯʥʦ ʘʙʦ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʣʘʥʽʤʝʪʨʘ. ʗʢʱʦ ʚʝʨʭʥʽʡ ʰʘʨ ʧʘʛʦʨʙʘ 

ʤʘʻ ʬʦʨʤʫ ʢʫʧʦʣʫ, ʪʦ ʡʦʛʦ ʦʙ'ʻʤ ʚʠʟʥʘʯʠʪʴʩʷ ʧʦ ʥʘʙʣʠʞʝʥʽʡ ʬʦʨʤʫʣʽ  

 
B B

1V ,
2

S hi= Ö
 

ʜʝ Sɺ - ʧʣʦʱʘ ʦʩʥʦʚʠ ʚʝʨʭʥʴʦʛʦ ʰʘʨʫ; h'ïʨʽʟʥʠʮʷ ʚʽʜʤʽʪʦʢ ʛʦʨʠʟʦʥʪʘʣʽ ʦʩʥʦ - 

ʚʠ ʚʝʨʭʥʴʦʛʦ ʰʘʨʫ ʽ ʚʝʨʰʠʥʠ ʧʘʛʦʨʙʘ.  

ʊʦʜʽ ʟʘʛʘʣʴʥʠʡ ʦʙ'ʻʤ ʧʘʛʦʨʙʘ  

  

 

 

ʇʠʪʘʥʥʷ ʜʣʷ ʩʘʤʦʢʦʥʪʨʦʣʶ 

 

1. ʗʢʽ ʟʘʜʘʯʽ ʤʦʞʥʘ ʨʽʰʘʪʠ ʧʦ ʪʦʧʦʛʨʘʬʽʯʥʽʡ ʢʘʨʪʽ? 

2. ʗʢʽ ʢʦʦʨʜʠʥʘʪʥʽ ʣʽʥʽʾ ʥʘʥʦʩʷʪʴʩʷ ʥʘ ʢʘʨʪʫ? 

3. ʗʢ ʚʠʟʥʘʯʠʪʠ ʛʝʦʜʝʟʠʯʥʽ ʢʦʦʨʜʠʥʘʪʠ ʪʦʯʢʠ ʥʘ ʪʦʧʦʛʨʘʬʽʯʥʽʡ ʢʘʨʪʽ? 

4. ʗʢ ʚʠʟʥʘʯʠʪʠ ʧʨʷʤʦʢʫʪʥʽ ʢʦʦʨʜʠʥʘʪʠ ʪʦʯʢʠ ʥʘ ʪʦʧʦʛʨʘʬʽʯʥʽʡ ʢʘʨʪʽ? 

5. ʗʢ ʥʘ ʪʦʧʦʛʨʘʬʽʯʥʽʡ ʢʘʨʪʽ  ʚʠʤʽʨʷʪʠ ʜʠʨʝʢʮʽʡʥʠʡ ʢʫʪ ʣʽʥʽʾ ʽ ʚʠʟʥʘʯʠʪʠ 

ʽʩʪʠʥʥʠʡ ʪʘ ʤʘʛʥʽʪʥʠʡ ʘʟʠʤʫʪʠ? 

6. ʗʢ ʧʦ ʪʦʧʦʛʨʘʬʽʯʥʽʡ ʢʘʨʪʽ ʚʠʟʥʘʯʠʪʠ ʜʦʚʞʠʥʫ ʣʽʥʽʾ ʥʘ ʤʽʩʮʝʚʦʩʪʽ? 

7. ʗʢ ʧʦ ʪʦʧʦʛʨʘʬʽʯʥʽʡ ʢʘʨʪʽ ʚʠʟʥʘʯʠʪʠ ʚʠʩʦʪʫ ʪʦʯʢʠ? 

8. ʗʢ ʦʨʽʻʥʪʫʶʪʴ ʢʘʨʪʫ ʘʙʦ ʧʣʘʥ ʥʘ ʤʽʩʮʝʚʦʩʪʽ? 

9. ʑʦ ʥʝʦʙʭʽʜʥʦ ʟʨʦʙʠʪʠ ʥʘ ʪʦʧʦʛʨʘʬʽʯʥʽʡ ʢʘʨʪ̔ ʱʦʙ ʧʦʙʫʜʫʚʘʪʠ ʧʨʦʬʽʣʴ 

ʤʽʩʮʝʚʦʩʪʽ ʧʦ ʟʘʜʘʥʦʾ ʣʽʥʽʾ? 

10.  ʗʢ ʧʨʚʝʩʪʠ ʥʘ ʪʦʧʦʛʨʘʬʽʯʥʽʡ ʢʘʨʪʽ ʣʽʥʽʶ ʟ ʟʘʜʘʥʠʤ ʫʭʽʣʦʤ ʤʽʞ ʜʚʦʤʘ 
ʪʦʯʢʘʤʠ? 

11.  ɺʠʟʥʘʯʪʝ ʥʘ ʪʦʧʦʛʨʘʬʽʯʥʽʡ ʢʘʨʪʽ ʛʨʘʥʠʮʶ ʧʣʦʱʽ ʚʦʜʦʟʙʦʨʫ ʩʪʨʫʤʢʘ.  
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7. ɺʀɿʅɸʏɽʅʅʗ ʇʃʆʑ 

7.1. ɹʝʟʧʦʩʝʨʝʜʥʻ ʪʘ ʧʦʩʝʨʝʜʥʻ ʚʠʟʥʘʯʝʥʥʷ ʧʣʦʱ. 

ʂʣʘʩʠʬʽʢʘʮʽʷ ʧocepeʜʥʽʭ ʤeʪoʜʽʚ ʚʠʟʥʘʯʝʥʥʷ ʧʣʦʱ 

ʈʦʟʨʽʟʥʷʶʪʴ ʙʝʟʧʦʩʝʨʝʜʥʻ ʪʘ ʧʦʩʝʨʝʜʥʻ ʚʠʟʥʘʯʝʥʥʷ ʧʣʦʱ. 

ɹʝʟʧʦʩʝʨʝʜʥʴʦ ʚʠʟʥʘʯʘʶʪʴ ʧʣʦʱʽ ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʚʠʤʽʨʶʚʘʥʴ ʥʘ 

ʧʦʚʝʨʭʥʽ ɿʝʤʣʽ. ɼʣʷ ʮʴʦʛʦ ʜʽʣʷʥʢʫ ʤʽʩʮʝʚʦʩʪʽ ʧʦʜʽʣʷʶʪʴ ʥʘ ʧʨʦʩʪʽ 

ʛʝʦʤʝʪʨʠʯʥʽ ʬʽʛʫʨʠ (ʥʘʡʯʘʩʪʽʰʝ ï ʥʘ ʪʨʠʢʫʪʥʠʢʠ, ʧʨʷʤʦʢʫʪʥʠʢʠ, ʢʚʘʜʨʘʪʠ, 

ʨʽʜʰʝ ï ʥʘ ʪʨʘʧʝʮʽʾ), ʚʠʤʽʨʶʶʪʴ ʜʦʚʞʠʥʠ ʦʩʥʦʚ i ʚʠʩʦʪʠ ʪʨʠʢʫʪʥʠʢʽʚ, 

ʜʦʚʞʠʥʠ ʩʪʦʨʽʥ ʧʨʷʤʦʢʫʪʥʠʢʽʚ ʘʙʦ ʢʚʘʜʨʘʪʽʚ, ʩʪʦʨʦʥʠ ʡ ʚʠʩʦʪʠ ʪʨʘʧʝʮʽʡ i ʥʘ 

ʦʩʥʦʚʽ ʮʠʭ ʣʽʥʽʡʥʠʭ ʚʠʤʽʨʽʚ ʟʘ ʚʜ̔ʦʤʠʤʠ ʟ ʛʝʦʤʝʪʨʽʾ ʬʦʨʤʫʣʘʤʠ ʦʙʯʠʩʣʶʶʪʴ 

ʧʣʦɦ̔ ʟʝʤʝʣʴʥʠʭ ʜʽʣʷʥʦʢ . 

ʇʦʩʝʨʝʜʥʻ ʚʠʟʥʘʯʝʥʥʷ ʧʣʦʱ ʚʠʢʦʥʫʶʪʴ ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʚʠʤʽʨʶʚʘʥʴ ʥʘ 

ʧʣʘʥʽ, ʘ ʥʝ ʥʘ ʤʽʩʮʝʚʦʩʪʽ. ʊʦʙʪʦ ʩʧʦʯʘʪʢʫ ʩʢʣʘʜʘʶʪʴ ʧʣʘʥ ʜʽʣʷʥʢʠ ʤʽʩʮʝʚʦʩʪʽ 

ʧʣʦʱʫ ʷʢʦ ʾʥʝʦʙʭʽʜʥʦ ʟʥʘʡʪʠ, i ʥʘ ʡʦʛʦ ʦʩʥʦʚʽ ʟʥʘʭʦʜʷʪʴ ʾʾ ʧʣʦʱʫ. 

ʄʝʪʦʜʠ ʧʦʩʝʨʝʜʥʴʦʛʦ ʚʠʟʥʘʯʝʥʥʷ ʧʣʦʱ ʤʦʞʥʘ ʢʣʘʩʠʬʽʢʫʚʘʪʠ ʥʘ: 

1)  ʛʨʘʬʽʯʥʠʡ; 

2)  ʤʝʭʘʥʽʯʥʠʡ; 

3)  ʘʥʘʣʽʪʠʯʥʠʡ. 

7.2. ʉʫʪʴ ʛʨʘʬʽʯʥʦʛʦ ʩʧʦʩʦʙʫ ʚʠʟʥʘʯʝʥʥʷ ʧʣʦ  ɦ

ʅʘʡʧʨʦʩʪʽʰʠʡ cʧociʙ ʧʦʩʝʨʝʜʥʴʦʛʦ ʚʠʟʥʘʯʝʥʥʷ ʧʣʦʱ ï ʛʨʘʬʽʯʥʠʡ. 

ʇʨʠʥʮʠʧʦʚʦ ʮʝʡ cʧociʙ ʥʝ ʚʽʜʨʽʟʥʷʻʪʲʩʷ ʚʽʜ ʙʝʟʧʦʩʝʨʝʜʥʴʦʛʦ ʚʠʟʥʘʯʝʥʥʷ 

ʧʣʦʱ ʥʘ ʤʽʩʮʝʚʦʩʪʽ. ɿʘ ʛʨʘʬʽʯʥʠʤ ʩʧʦʩʦʙʦʤ ʥʘ ʥʘʡʧʨʦʩʪʽʰʽ ʬʽʛʫʨʠ ʜʽʣʷʪʴ 

ʧʣʘʥ ʜʽʣʷʥʢʠ ʤʽʩʮʝʚʦʩʪʽ, ʘ ʥʝ ʩʘʤʫ ʜʽʣʷʥʢʫ. ʅʘʡʧʨʦʩʪʽʰʠʤʠ ʬʽʛʫʨʘʤʠ  ̒ʪʘʢʦʞ 

ʪʨʠʢʫʪʥʠʢʠ, ʧʨʷʤʦʢʫʪʥʠʢʠ, ʢʚʘʜʨʘʪʠ, ʪʨʘʧʝʮʽʾ ʅʝʦʙʭʽʜʥʽ ʜʣʷ ʦʙʯʠʩʣʝʥʥʷ 

ʧʣʦʱ ʧʘʨʘʤʝʪʨʠ ʚʠʤʽʨʶʶʪʴ ʥʘ ʧʣʘʥʘʭ i ʢʘʨʪʘʭ, ʘ ʥʝ ʥʘ ʤʽʩʮʝʚʦʩʪʽ [9, 10, 11]. 

ʊʦʯʥʽʩʪʴ ʛʨʘʬʽʯʥʦʛʦ ʤʝʪʦʜʫ ʚʠʟʥʘʯʝʥʥʷ ʧʣʦʱ ʥʠʞʯʘ ʟʘ ʪʦʯʥʽʩʪʴ 

ʚʠʟʥʘʯʝʥʥʷ ʧʣʦʱ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʥʘ ʤʽʩʮʝʚʦʩʪʽ. ʇʣʦʱʘ ʜʽʣʷʥʢʠ ʚʠʟʥʘʯʘʻʪʴʩʷ ʟ 

ʥʘʩʪʽʣʴʢʠ ʤʝʥʰʦʶ ʪʦʯʥʩ̔ʪʶ, ʥʘʩʢʽʣʴʢʠ ʤʝʥʰʠʡ ʤʘʩʰʪʘʙ ʧʣʘʥʫ ʘʙʦ ʢʘʨʪʠ. 

ʈʽʟʥʦʚʠʜʦʤ ʛʨʘʬʽʯʥʦʛʦ ʤʝʪʦʜʫ ʚʠʟʥʘʯʝʥʥʷ ʧʣʦʱ ʻ ʚʠʟʥʘʯʝʥʥʷ ʧʣʦʱ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʧʘʣʝʪʦʢ. ʇʘʣʝʪʢʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ, 

ʱʦʙ ʟʥʘʡʪʠ ʧʣʦʱʽ ʜʽʣʷʥʦʢ, ʦʙʤʝʞʝʥʠʭ ʢʨʠ-       

ʚʦʣʽʥʽʡʥʠʤʠ ʢʦʥʪʫʨʘʤʠ (ʨʠʩ. 7.1). ʇʘʣʝʪʢʘ 

ʚʠʛʦʪʦʚʣʷʻʪʴʩʷ ʥʘ ʧʨʦʟʦʨʦʤʫ ʧʘʧʝpi (ʢʘʣʴʮʽ ʘʙʦ 

ʧʨʦʟʦʨʦʤʫ ʧʣʘʩʪʠʢʫ). ʅʘ ʘʨʢʫʰʽ ʪʘʢʦʛʦ ʧʘʧʝʨʫ 

ʙʫʜʫʶʪʴ ʩʽʪʢʫ ʢʚʘʜʨʘʪʽʚ ʽʟ ʟʘʜʘʥʠʤʠ ʩʪʦʨʦʥʘʤʠ, 

ʨʦʟʤʽʨʠ ʷʢʠʭ ʚʠʙʠʨʘʶʪʴ ʟʘʣʝʞʥʦ ʚʽʜ ʤʘʩʰʪʘʙʫ 

ʧʣʘʥʫ (ʢʘʨʪʠ) ʘʙʦ ʛʨʫʧʫ ʧʘʨʘʣʝʣʴʥʠʭ ʣʽʥʽʡ, 

ʧʨʦʚʝʜʝʥʠʭ ʥʘ ʚʽʜʩʪʘʥʽ 2-5 ʤʤ ʦʜʥʘ ʚʽʜ ʦʜʥʦʾ.          

ʊʘʢ, ʥʘʧʨʠʢʣʘʜ, ʜʣʷ ʧʣʘʥʫ ʤʘʩʰʪʘʙʫ 1:10 000 

ʢʚʘʜʨʘʪ ʟʽ ʩʪʦʨʦʥʦʶ 1 ʩʤ ʚʽʜʧʦʚʽʜʘʻ ʧʣʦʱʽ 1 ʛʘ 

(10 000 ʤ2), ʟʽ ʩʪʦʨʦʥʦʶ 2 ʤʤ ï 4 ʘʨʠ (400 ʤ2) i 

ʪ.ʜ. ʑʦʙ ʟʥʘʡʪʠ ʧʣʦʱʫ, ʧʘʣʝʪʢʫ ʥʘʢʣʘʜʘʶʪʴ ʥʘ 

ʈʠʩ. 7.1. ʂʚʘʜʨʘʪʥʘ 

ʧʘʣʝʪʢʘ 
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ʈʠʩ.7.2. 

ʘ ï ʣʽʥʽʡʥʘ ʧʘʣʝʪʢʘ, ʙ ï ʢʫʨʚʽʤʝʪʨ 

 

ʢʨʠʚʦʣʽʥʽʡʥʠʡ ʢʦʥʪʫʨ, ʧʣʦʱʘ ʷʢʦʛʦ ʚʠʟʥʘ- ʯʘʻʪʴʩʷ. ʇʦʪʽʤ ʨʘʭʫʶʪʴ, ʩʢʽʣʴʢʠ 

ʮʽʣʠʭ ʢʚʘʜʨʘʪʽʚ  ̒ ʚʩʝʨʝʜʠʥʽ ʢʦʥʪʫʨʫ N1, ʢʽʣʴʢʽʩʪʴ ʥʝʧʦʚʥʠʭ ʢʚʘʜʨʘʪʽʚ 

ʚʠʟʥʘʯʘʶʪʴ ʥʘ ʦʢʦ N2 (xʾ ʯʘʩʪʢʘ ʩʪʘʥʦʚʠʪʴ 1/4, 1/2, 3/4 ʚʽʜ ʚʝʣʠʯʠʥʠ ʮʽʣʦʛʦ 

ʢʚʘʜʨʘʪʘ). ɰʭ ʩʫʤʫ ʜʦʜʘʶʪʴ ʜʦ ʢʽʣʴʢʦʩʪʽ ʮʽʣʠʭ ʢʚʘʜʨʘʪʽʚ. ʇʦʤʥʦʞʠʚʰʠ ʮʶ 

ʩʫʤʫ ʥʘ ʧʣʦʱʫ ʦʜʥʦʛʦ ʢʚʘʜʨʘʪʘ, ʦʪʨʠʤʫʶʪʴ ʧʣʦʱʫ ʬʽʛʫʨʠ, ʦʙʤʝʞʝʥʦʾ 

ʢʨʠʚʦʣʽʥʽʡʥʠʤ ʢʦʥʪʫʨʦʤ, ʪ.ʝ. S = s (N1 + N2). ʇʨʠ ʚʠʟʥʘʯʝʥʥʽ ʧʣʦʱ ʜʦ 10ʩʤ
2 

ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʘʪʠ ʧʘʨʘʣʝʣʴʥʫ (ʣʽʥʽʡʥʫ) ʧʘʣʝʪʢʫ [9, 10]. ʇʘʣʝʪʢʘ ʥʘʢʣʘ- 

ʜʘʻʪʴʩʷ ʥʘ ʟʘʜʘʥʫ ʜʽʣʷʥʢʫ ʪʘʢ, ʱʦʙ 

ʢʨʘʡʥʽ ʪʦʯʢʠ m ʽ n ʢʦʥʪʫʨʘ ʨʦʟʤʽʩ-

ʪʠʣʠʩʷ ʧʦʩʝʨʝʜʠʥʽ ʤʽʞ ʧʘʨʘʣʝʣʴʥʳʤʠ 

ʣʽʥʽʷʤʠ ʧʘʣʝʪʢʠ (ʨʠʩ. 7.2, ʘ). ɺ 

ʨʝʟʫʣʴʪʘʪʽ ʚʠʤʽʨʶʚʘʥʘ ʧʣʦʱʘ ʚʠʷʚ-

ʣʷʻʪʴʩʷ ʨʦʟʯʣʝʥʦʚʘʥʦʶ ʥʘ ʬʽʛʫʨʠ, 

ʙʣʠʟʴʢʽ ʜʦ ʪʨʘʧʝʮʽʡ ʟ ʨʽʚʥʠʤʠ ʚʠʩʦ-

ʪʘʤʠ; ʧʨʠ ʮʴʦʤʫ ʚʽʜʨʽʟʢʠ ʧʘʨʘʣʝʣʴʥʠʭ 

ʣʽʥʽʡ ʫʩʝʨʝʜʠʥʽ ʢʦʥʪʫʨʘ ʻ ʩʝʨʝʜʥʽʤʠ 

ʣʽʥʽʷʤʠ ʪʨʘʧʝʮʽʾ. ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʧʣʦ-

ʱʽ ʜʽʣʷʥʢʠ ʪʨʝʙʘ ʚʠʤʽʨʷʪʠ ʜʦʚʞʠʥʠ 

ʩʝʨʝʜʥʽʭ ʣʽʥʽʡ ʪʨʘʧʝʮʽ, l1, l2,é,ln   ʽ ʾʭ 

ʩʫʤʫ ʧʦʤʥʦʞʠʪʠ ʥʘ ʚʽʜʩʪʘʥʴ ʤʽʞ 

ʣʽʥʽʷʤʠ ʟʫʨʘʭʫʚʘʥʥʷʤ ʤʘʩʰʪʘʙʫ 

ʧʣʘʥʫ, ʪ. ʝ. 

   

ʉʫʤʘʨʥʘ ʜʦʚʞʠʥʘ ʚʽʜʨʽʟʢʽʚ ʤʦʞʝ ʙʫʪʠ ʟʘʤʽʨʷʥʘ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʢʫʨʚʽʤʝʪʨʘ (ʨʠʩ.7.2, ʙ) ï ʧʨʠʣʘʜʫ ʜʣʷ ʚʠʤʽʨʫ ʜʦʚʞʠʥ ʣʽʥʽʡ ʥʘ ʧʣʘʥʽ (ʢʘʨʪʽ). 

ɼʣʷ ʮʴʦʛʦ ʢʦʣʝʩʦ ʢʫʨʚʽʤʝʪʨʘ ʧʦʩʣʽʜʦʚʥʦ ʧʨʦʢʘʪʫʶʪʴ ʧʦ ʚʠʤʽʨʶʚʘʥʠʭ ʣʽʥʽʷʭ ʽ 

ʧʦ ʨʽʟʥʠʮʽ ʧʦʯʘʪʢʦʚʦʛʦ ʽ ʢʽʥʮʝʚʦʛʦ ʚʽʜʣʽʢʽʚ ʥʘ ʮʠʬʝʨʙʣʘʪʽ ʚʠʟʥʘʯʘʶʪʴ 

ʩʫʤʘʨʥʫ ʜʦʚʞʠʥʫ ʚʽʜʨʽʟʢʽʚ ʚ ʩʘʥʪʠʤʝʪʨʘʭ ʧʣʘʥʫ. ɼʣʷ ʢʦʥʪʨʦʣʶ ʚʠʤʽʨʶʶʪʴ 

ʧʣʦʱʫ ʧʨʠ ʜʨʫʛʦʤʫ ʧʦʣʦʞʝʥʥʽ ʧʘʣʝʪʢʠ, ʨʦʟʛʦʨʥʫʚʰʠ ʾʾ ʥʘ 60 ï 90Á ʚʽʜʥʦʩʥʦ 

ʧʝʨʚʠʥʥʦʛʦ ʧʦʣʦʞʝʥʥʷ. ɺʽʜʥʦʩʥʘ ʪʦʯʥʽʩʪʴ ʪʘʢʦʛʦ ʚʠʟʥʘʯʝʥʥʷ ʧʣʦʱʽ ʥʝʚʠʩʦʢʘ 

ï ʧʨʠʙʣʠʟʥʦ 1/100 õ 1/150. 

7.3. ʉʫʪʴ ʤʝʭʘʥʽʯʥʦʛʦ ʩʧʦʩʦʙʫ ʚʠʟʥʘʯʝʥʥʷ ʧʣʦʱ 

ɿʥʘʯʥʦ ʪʦʯʥʽʰʠʤ ʻ ʤʝʭʘʥʽʯʥʠʡ ʤʝʪʦʜ ʚʠʟʥʘʯʝʥʥʷ ʧʣʦʱ, ʪʦʙʪʦ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʩʧʝʮʽʘʣʴʥʠʭ ʧʨʠʣʘʜʽʚ ï ʧʣʘʥʽʤʝʪʨʽʚ. ʅʘʡʧʦʰʠʨʝʥʽʰʠʤ ʻ 

ʧʦʣʷʨʥʳʡ ʧʣʘʥʽʤʝʪʨ (ʨʠʩ. 7.3). ɺʽʥ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʜʚʦʭ ʚʘʞʝʣʽʚ ï ʧʦʣʶʩʥʦʛʦ 

ʪʘ ʦʙʚʽʜʥʦʛʦ. ʇʦʣʶʩʥʠʡ ʚʘʞʽʣʴ ʥʘ ʦʜʥʦʤʫ ʢʽʥʮʽ ʤʘʻ ʪʷʛʘʨ ʮʠʣʽʥʜʨʠʯʥʦʾ 

ʬʦʨʤʠ ʟ ʛʦʣʢʦʶ ʚ ʮʝʥʪʨʽ ʥʠʞʥʴʦʾ ʧʣʦʱʠʥʠ. ɻʦʣʢʘ ʥʘʢʦʣʶʻʪʴʩʷ ʥʘ ʧʘʧip i 

ʩʣʫʛʫʻ ʧʦʣʶʩʦʤ ʧʣʘʥʽʤʝʪʨʘ. ɼʨʫʛʠʡ ʢʽʥʝʮʴ ʧʦʣʶʩʥʦʛʦ ʚʘʞʝʣʷ ʚʩʪʘʚʣʷʻʪʴʩʷ ʚ 

ʦʪʚʽʨ, ʨʦʟʪʘʰʦʚʘʥʠʡ ʥʘ ʦʙʚʽʜʥʦʤʫ ʚʘʞʝʣʽ [9]. 
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ʈʠʩ. 7.4. ɺʽʜʣʽʯʫʚʘʥʥʷ ʚʽʜʣʽʢʦ-                        

ʚʦʛʦ ʧʨʠʩʪʨʦʶ ʧʣʘʥʽʤʝʪʨʘ 

ʅʘ ʦʜʥʦʤʫ ʢʽʥʮʽ ʦʙʚʽʜʥʦʛʦ ʚʘʞʝʣʷ ʧʨʠʢʨʽʧʣʝʥʝ ʚ ʤʝʪʘʣʝʚʽʡ oʧʨʘʚʽ 

ʟʙʽʣʴʰʫʚʘʣʴʥʝ ʩʢʣʦ ʟ ʪʦʯʢʦʶ ʚ ʮʝʥʪʨʘ. ɼʦ ʦʧʨʘʚʠ ʧʨʠʢʨʽʧʣʝʠʘ ʨʫʯʢʘ ʜʣʷ 

ʧʣʘʚʥʦʛʦ ʦʙʚʝʜʝʥʥʷ ʢʦʥʪʫʨʫ ʧʣʦʱʽ. ʅʘ ʜʨʫʛʦʤʫ ʢʽʥʮʽ ʻ ʚʽʜʣʽʢʦʚʠʡ ʤʝʭʘʥʽʟʤ. 

ʇʝʨʝʜ ʦʙʚʝʜʝʥʥʷʤ ʬʽʛʫʨʠ ʚʩʪʘʥʦʚʣʶʶʪʴ ʧʦʣʶʩ ʧʣʘʥʤ̔ʝʪʨʘ ʪʘʢ, ʱʦʙ 

ʪʦʯʢʘ ʦʙʚʽʜʥʦʛʦ ʚʘʞʝʣʷ ʧʽʜ ʯʘʩ ʧʝʨʝʤʽʱʝʥʥʷ ʜʦʪʠʢʘʣʘʩʷ ʜʦ ycix ʪʦʯʦʢ 

ʢʦʥʪʫʨʫ ʜʽʣʷʥʢʠ, ʧʣʦʰʫ ʷʢʦʾ ʚʠʟʥʘʯʘʶʪʴ. ɺʽʜʣʽʢ ʟʯʠʪʫʶʪʴ ʟ ʣʽʯʠʣʴʥʦʛʦ 

ʤʝʭʘʥʽʟʤʫ (ʨʠʩ. 7.4), ʷʢʠʡ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʢʦʣʝʩʘ, ʮʠʣʽʥʜʨʠʯʥʘ ʧʦʚʝʨʭʥʷ ʷʢʦʛʦ 

ʧʦʜʽʣʝʥʘ ʥʘ 100 ʯʘʩʪʠʥ, ʪʘ ʚʝʨʥʴʻʨʘ, ʟʘ ʜʦʧʦʤʦʛʦʶ ʷʢʦʛʦ ʚʽʜʣʽʯʫʶʪʴ ʜʝʩʷʪʽ 

ʯʘʩʪʢʠ ʥʘʡʤʝʥʰʦʾ ʧʦʜʽʣʢʠ ʢʦʣʝʩʘ. ɼʝʩʷʪʘ ʯʘʩʪʢʘ ʥʘʡʤʝʥʰʦʾ ʧʦʜʽʣʢʠ ʢʦʣʝʩʘ 

ʥʘʟʠʚʘʝʪʴʩʷ ʧʦʜʽʣʢʦʶ ʧʣʘʥʽʤʝʪʨʘ. ʂʨʽʤ 

ʪʦʛʦ, ʣʽʯʠʣʴʥʠʡ ʤʝʭʘʥʽʟʤ ʱʝ ʤʘʻ 

ʮʠʬʝʨʙʣʘʪ (10 ʧʦʜʽʣʦʢ), ʷʢʠʡ ʜʘʻ ʟʤʦʛʫ 

ʚʠʟʥʘʯʠʪʠ ʢʽʣʴʢʽʩʪʴ ʧʦʚʥʠʭ ʦʙʝʨʪʽʚ 

ʢʦʣʝʩʘ. 

ʆʪʞʝ, ʦʜʥʦʤʫ ʦʙʝʨʪʫ ʮʴʦʛʦ ʢʦʣʝʩʘ 

ʚʽʜʧʦʚʱʘʻ 1 000 ʧʦʜʽʣʦʢ ʧʣʘʥʽʤʝʪʨʘ. ʅʘ 

(ʨʠʩ. 7.4) ʚʽʜʣʽʢ ʧʣʘʥʽʤʝʪʨʘ ʩʪʘʥʦʚʠʪʴ 

3722. ʇʝʨʰʘ ʮʠʬʨʘ (3) ʟʯʠʪʫʻʪʴʩʷ ʟʘ 

ʧʦʣʦʞʝʥʥʷʤ ʩʪʨʽʣʢʠ, ʱʦ ʤʽʩʪʠʪʴʩʷ ʤʽʞ 

ʧʦʜʽʣʢʘʤʠ 3 i 4 ʰʢʘʣʠ ʮʠʬʝʨʙʣʘʪʘ, ʪʦʙʪʦ 

ʚʞʝ ʧʨʦʡʰʣʘ ʧʦʜʽʣʢʫ 3. ɼʨʫʛʘ ʮʠʬʨʘ ʫ 

ʚʽʜʣʞʫ (7) ï ʮʝ ʮʠʬʨʘ ʥʘ ʢʦʣʝʩʽ ʧʽʩʣʷ ʷʢʦʾ - 

ʥʫʣʴ ʚʝʨʥʴʻʨʘ. ʊʨʝʪʷ ʮʠʬʨʘ ʫ ʚʽʜʣʢ̔ʫ (2) ï 

ʮʝ ʢʽʣʴʢʽʩʪʴ ʧʦʜʽʜʦʢ ʚʽʜ ʮʠʬʨʠ 7 ʢʦʣʝʩʘ ʜʦ ʥʫʣʷ ʚʝʨʥʴʻʨʘ. ʏʝʪʚʝʨʪʘ ʮʠʬʨʘ ʫ 
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ʚʽʜʣʢ̔ʫ (2) ï ʮʝ ʢʽʣʴʢʽʩʪʴ ʧʦʜʽʣʦʢ ʚʝʨʥʴʻʨʘ ʚʽʜ ʥʫʣʷ ʜʦ ʧʦʜʽʣʢʠ, ʱʦ ʪʦʯʥʦ 

ʟʙʛʘʻʪʴʩʷ ʟ ʧʦʜʽʣʢʦʶ ʰʢʘʣʠ ʢʦʣʝʩʘ. 

ʅʘʧʨʠʢʣʘʜ, ʧʦʣʶʩ ʧʣʘʥʽʤʝʪʨʘ ʨʦʟʪʘʰʦʚʘʥʠʡ ʟʟʦʚʥʽ ʢʦʥʪʫʨʫ ʬʽʛʫʨʠ, 

ʧʣʦʱʘ ʷʢʦʾ ʚʠʤʽʨʶʻʪʴʩʷ. ɺʩʪʘʥʦʚʠʚʰʠ ʦʙʚʽʜʥʫ ʪʦʯʢʫ ʥʘʜ ʦʜʥʽʻʶ ʟ ʯʽʪʢʠʭ 

ʪʦʯʦʢ ʢʦʥʪʫʨʫ ʮʽʻʾ ʬʽʛʫʨʠ, ʚʽʜʣʽʯʫʶʪʴ ʧʦʯʘʪʢʦʚʠʡ ʚʽʜʣʽʢ n1 (ʥʘʧʨʠʢʣʘʜ, 

4534). ʆʙʚʽʜʥʦʶ ʪʦʯʢʦʶ ʪʦʯʥʦ ʦʙʚʦʜʷʪʴ ʢʦʥʪʫʨ ʜʽʣʷʥʢʠ, ʧʣʦʱʫ ʷʢʦʾ 

ʚʠʟʥʘʯʘʶʪʴ. 

ɼʦʚʚ̔ʰʠ ʦʙʚʽʜʥʫ ʪʦʯʢʫ ʜʦ ʧʦʯʘʪʢʦʚʦʾ ʪʦʯʢʠ ʦʙʚʝʜʝʥʥʷ, ʚʽʜʣʽʯʫʶʪʴ 

ʜʨʫʛʠʡ ʚʽʜʣʢ̔ n2 (ʥʘʧʨʠʢʣʘʜ, 6787). ɺʽʜʥʷʚʰʠ ʚʽʜ ʜʨʫʛʦʛʦ ʚʽʜʣʢ̔ʫ ʧʝʨʰʠʡ, 

ʦʪʨʠʤʘʻʤʦ ʯʠʩʣʦ 2223 ï ʧʣʦʱʫ ʦʙʚʝʜʝʠʦʛʦ ʢʦʥʪʫʨʫ ʚ ʧʦʜʽʣʢʘʭ ʧʣʘʥʽʤʝʪʨʘ. 

ʗʢʱʦ ʜʨʫʛʠʡ ʚʽʜʣʢ̔ ʤʝʥʰʠʡ ʟʘ ʧʝʨʰʠʡ, ʪʦ ʡʦʛʦ ʟʙʽʣʴʰʫʶʪʴ ʥʘ 10 000 ï 

ʧʦʚʥʠʡ ʦʙʝʨʪ ʦʙʝʨʪʦʚʦʛʦ ʢʦʣʝʩʘ. 

ɿʥʘʭʦʜʷʯʠ ʧʣʦʱʫ ʟi ʚʩʪʘʥʦʚʣʝʥʠʤ ʧʦʣʶʩʦʤ ʚʩʝʨʝʜʠʥʽ ʢʦʥʪʫʨʫ ʜʽʣʷʥʢʠ 

ʤʽʩʮʝʚʦʩʪʽ, ʧʣʦʱʘ ʷʢʦʾ ʚʠʟʥʘʯʘʻʪʴʩʷ, ʜʦ ʜʨʫʛʦʛʦ ʚʽʜʣʽʢʫ ʜʦʜʘʶʪʴ ʧʦʩʪʽʡʥʝ 

ʯʠʩʣʦ ʧʣʘʥʽʤʝʪʨʘ i ʚʽʜ ʦʜʝʨʞʘʥʦʾ ʩʫʤʠ ʚʽʜʥʽʤʘʶʪʴ ʧʝʨʰʠʡ ʚʽʜʣʽʢ. ʈʽʟʥʠʮʷ 

ʚʽʜʣʽʢʽʚ ʙʫʜʝ ʧʣʦʱʝʶ ʬʽʛʫʨʠ ʚ ʧʦʜʽʣʢʘʭ ʧʣʘʥʽʤʝʪʨʘ. 

ʑʦʙ ʦʪʨʠʤʘʪʠ ʧʣʦʱʫ ʚ ʢʚʘʜʨʘʪʥʠʭ ʤʝʪʨʘʭ, ʪʨʝʙʘ ʟʥʘʪʠ, ʩʢʽʣʴʢʠ 

ʢʚʘʜʨʘʪʥʠʭ ʤʝʪʨʽʚ ʧʣʦʱʽ ʚʽʜʧʦʚʽʜʘʻ ʦʜʥʽʡ ʧʦʜʽʣʮʽ ʮʴʦʛʦ ʧʣʘʥʽʤʝʪʨʘ, ʪʦʙʪʦ 

ʧʦʪʨʽʙʥʦ ʟʥʘʡʪʠ ʮʽʥʫ ʧʦʜʽʣʢʠ ʧʣʘʥʽʤʝʪʨʘ. ʎʽʥʫ ʧʦʜʽʣʢʠ ʧʣʘʥʽʤʝʪʨʘ 

ʚʠʟʥʘʯʘʶʪʴ ʜʣʷ ʤʘʩʰʪʘʙʫ ʧʣʘʥʫ (ʢʘʨʪʘ), ʥʘ ʷʢʦʤʫ ʟʦʙʨʘʞʝʥʠʡ ʢʦʥʪʫʨ, ʧʣʦʱʫ 

ʷʢʦʛʦ ʥʝʦʙʭʽʜʥʦ ʚʠʤʽʨʷʪʠ. ʗʢʱʦ, ʥʘʧʨʠʢʣʘʜ, ʜʣʷ ʟʘʜʘʥʦʛʦ ʤʘʩʰʪʘʙʫ ʮʽʥʘ 

ʧʦʜʽʣʢʠ ʧʣʘʥʽʤʝʪʨʘ 50 ʤ2, ʪʦ ʧʣʦʱʘ ʜʽʣʷʥʢʠ ʙʫʜʝ 50 Ĭ 2 223 = 111 150 ʤ2 = 

11,115 ɻʘ. 

ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʮʽʥʠ ʧʦʜʽʣʢʠ ʧʣʘʥʽʤʝʪʨʘ ʥʘ ʢʘʨʪʽ ʯʠ ʧʣʘʥʽ ʦʙʚʦʜʷʪʴ 

ʬʛ̔ʫʨʫ, ʧʣʦʱʘ ʷʢʦʾ ʚʽʜʦʤʘ, ʥʘʧʨʠʢʣʘʜ, ʢʚʘʜʨʘʪ ʢʦʦʨʜʠʥʘʪʥʦʾ ʩʽʪʢʠ, ʧʣʦʱʘ 

ʷʢʦʛʦ ʥʘ ʤʽʩʮʝʚʦʩʪʽ 10 000 ʤ2. ʇ̔ʩʣʷ ʦʙʚʝʜʝʥʥʷ ʪʘʢʦʛʦ ʢʚʘʜʨʘʪʘ ʧʣʘʥʽʤʝʪʨʦʤ 

ʡʦʛʦ ʧʣʦʱʘ ʩʪʘʥʦʚʠʪʴ 200 ʧʦʜʽʣʦʢ ʧʣʘʥʽʤʝʪʨʘ. ʊʦʜʽ ʮʽʥʫ ʧʦʜʽʣʢʠ ʮʴʦʛʦ 

ʧʣʘʥʽʤʝʪʨʘ ʟʥʘʭʦʜʷʪʴ ʪʘʢ 
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ʇʦʩʪʽʡʥʝ ʯʠʩʣʦ ʧʣʘʥʽʤʝʪʨʘ ʚʠʟʥʘʯʘʶʪʴ ʪʘʢ: ʦʙʚʦʜʷʪʴ ʧʣʦʱʫ ʙʫʜʴ-ʷʢʦʾ 

ʬʽʛʫʨʠ ʟ ʧʦʣʦʞʝʥʥʷʤ ʧʦʣʶʩʘ ʟʟʦʚʥʽ ʮʽʻʾ ʬʽʛʫʨʠ i ʦʪʨʠʤʫʶʪʴ ʧʝʨʰʫ ʨʽʟʥʠʮʶ 

ʚʽʜʣʽʢʽʚ. ʇʦʪʽʤ ʚʩʪʘʥʦʚʣʶʶʪʴ ʧʦʣʶʩ ʚʩʝʨʝʜʠʥʽ ʮʽʻʾ ʬʽʛʫʨʠ i ʧʽʩʣʷ ʦʙʚʝʜʝʥʥʷ 

ʢʦʥʪʫʨʫ ʦʜʝʨʞʫʶʪʴ ʜʨʫʛʫ ʨʽʟʥʠʮʶ. ɺʠʟʥʘʯʘʶʪʴ ʧʦʩʪʽʡʥʝ ʯʠʩʣʦ ʧʣʘʥʽʤʝʪʨʘ. 

ʊʦʯʥʽʩʪʴ ʚʠʤʽʨʶʚʘʥʥʷ ʧʣʦʱ ʧʣʘʥʽʤʝʪʨʦʤ ʟʘʣʝʞʠʪʴ ʚʽʜ ʚʣʘʩʪʠʚʦʩʪʝʡ 

ʦʩʥʦʚʠ ʧʣʘʥʫ (ʢʨʝʩʣʷʨʩʴʢʠʡ ʧʘʧʽʨ, ʢʘʣʴʢʘ, ʧʣʘʩʪʠʢ, ʬʦʪʦʧʣʘʥ). ɼʣʷ ʧʣʦʱ 

ʨʦʟʤʽʨʦʤ ʚ ʩʝʨʝʜʥʴʦʤʫ 15 ʩʤ2 ʥʘ ʧʘʧʝʨʽ ʧʣʘʥʽʤʝʪʨ ʟʘʙʝʟʧʝʯʫʻ ʚʽʜʥʦʩʥʫ 

ʧʦʭʠʙʢʫ 1:400, ʷʢʱʦ ʩʪʘʥ ʧʨʠʣʘʜʫ ʜʦʙʨʠʡ. 

7.4. ʎʠʬʨʦʚʽ ʧʣʘʥʽʤʝʪʨʠ 

ʎʠʬʨʦʚʽ (ʝʣʝʢʪʨʦʥʥʽ) ʧʣʘʥʽʤʝʪʨʠ ʙʫʚʘʶʪʴ ʜʚʦʭ ʪʠʧʽʚ ï ʧʦʣʷʨʥʽ ʪʘ ʨʦ-

ʣʠʢʦʚʽ. ʇʦʣʷʨʥʽ ʮʠʬʨʦʚʽ ʧʣʘʥʽʤʝʪʨʠ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʚʽʜ ʟʚʠʯʘʡʥʠʭ ʣʠʰʝ ʘʚʪʦ-

ʤʘʪʠʯʥʦʶ ʨʝʻʩʪʨʘʮʽʻʶ ʨʝʟʫʣʴʪʘʪʘ ʚʠʤʽʨʶʚʘʥʴ. ʈʦʣʠʢʦʚʽ ʤʦʜʝʣʠ ʜʦʩʢʦʥʘʣʽʰʽ 

ʡ ʙʘʛʘʪʦʬʫʥʢʮʽʦʥʘʣʴʥʽ [2, 9]. 
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ʇʨʠʥʮʠʧ ʨʦʙʦʪʘ ʮʠʬʨʦʚʠʭ ʧʣʘʥʽʤʝʪʨʽʚ ʧʨʘʢʪʠʯʥʦ ʥʝ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʚʽʜ 

ʧʨʠʥʮʠʧʫ ʨʦʙʦʪʘ ʤʝʭʘʥʽʯʥʦʛʦ ʧʦʣʷʨʥʦʛʦ ʧʣʘʥʽʤʝʪʨʘ. ʅʘ ʢʦʥʪʫʨʽ ʬʽʛʫʨʠ, 

ʧʣʦʱʫ ʷʢʦʾ ʧʦʪʨʽʙʥʦ ʚʠʤʽʨʷʪʠ, ʚʩʪʘʥʦʚʣʶʶʪʴ ʮʝʥʪʨ ʦʙʚʽʜʥʦʾ ʣʫʧʠ. ɼʣʷ 

ʨʦʣʠʢʦʚʠʭ ʧʣʘʰʤʝʪʨʽʚ ʧʝʨʝʜ ʧʦʯʘʪʢʦʤ ʨʦʙʦʪʠ ʦʙʚʽʜʥʠʡ ʚʘʞʽʣʴ 

ʚʩʪʘʥʦʚʣʶʶʪʴ ʧʽʜ ʧʨʷʤʠʤ ʢʫʪʦʤ ʜʦ ʨʦʣʠʢʦʚʦʛʦ ʚʘʞʝʣʷ. ʇʽʩʣʷ ʥʘʪʠʩʥʝʥʥʷ 

ʢʣʘʚʽʰʽ START ʥʘ ʜʠʩʧʣʝʾ ʟ'ʷʚʠʪʴʩʷ ʚʽʜʣʢ̔ ç0è. ɺʠʙʠʨʘʶʪʴ ʦʜʠʥʠʮʽ 

ʚʠʤʽʨʶʚʘʥʥʷ ʧʣʦʱʽ.  ʇʦʟʥʘʯʘʶʪʴ ʪʦʯʢʫ ʚʽʜʣʢ̔ʫ ʥʘ ʢʦʥʪʫʨʽ ʧʣʦʱʽ, ʷʢʫ ʪʨʝʙʘ 

ʚʠʤʽʨʷʪʠ. ʇʣʘʚʥʦ ʧʦ ʢʦʥʪʫʨʫ ʟʘ ʛʦʜʠʥʥʠʢʦʚʦʶ ʩʪʨʽʣʢʦʶ ʦʙʚʦʜʷʪʴ ʬʽʛʫʨʫ. 

ʅʘ ʜʠʩʧʣʝʾ ʚʠʩʚʽʯʫʻʪʴʩʷ ʟʥʘʯʝʥʥʷ ʚʠʤʽʨʷʥʦʾ ʧʣʦʱʽ. ʗʢʱʦ ʬʽʛʫʨʫ 

ʦʙʚʦʜʷʪʴ ʧʨʦʪʠ ʛʦʜʠʥʥʠʢʦʚʦʾ ʩʪʨʽʣʢʠ, ʥʘ ʜʠʩʧʣʝʾ ʚʠʩʚʽʯʫʻʪʴʩʷ ʚʽʜ'ʻʤʥʝ 

ʟʥʘʯʝʥʥʷ ʧʣʦʱʽ. ʎʶ ʦʩʦʙʣʠʚʽʩʪʴ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ, ʷʢʱʦ ʚʩʝʨʝʜʠʥʽ 

ʚʠʤʽʨʶʚʘʥʦʾ ʧʣʦʱʽ ʻ ʽʥʰʽ ʬʽʛʫʨʠ. ʇʨʠ ʮʴʦʤʫ ʧʣʘʥʽʤʝʪʨ ʘʚʪʦʤʘʪʠʯʥʦ 

ʚʽʜʥʽʤʘʻ ʧʣʦʱʫ ʘʙʦ ʧʣʦʱʽ ʬʽʛʫʨ ʚʩʝʨʝʜʠʥʽ ʦʩʥʦʚʥʦʾ ʬʽʛʫʨʠ. 

ʗʢʱʦ ʧʣʦʱʘ ʬʽʛʫʨʠ ʥʘʜʪʦ ʚʝʣʠʢʘ, ʪʦ ʾʾ ʚʠʤʽʨʶʶʪʴ, ʧʦʜʽʣʠʚʰʠ ʾʾ ʥʘ 

ʜʝʢʽʣʴʢʘ ʤʝʥʰʠʭ ʩʝʛʤʝʪʽʚ. ɼʣʷ ʮʴʦʛʦ ʩʧʦʯʘʪʢʫ ʦʙʚʦʜʷʪʴ ʢʦʥʪʫʨ ʧʝʨʰʦʛʦ 

ʩʝʛʤʝʥʪʘ i ʥʘʪʠʩʢʘʶʪʴ ʢʣʘʚʽʰʫ HOLD, ʜʘʣʽ ʦʙʚʦʜʷʪʴ ʢʦʥʪʫʨ ʜʨʫʛʦʛʦ 

ʩʝʛʤʝʥʪʘ i ʟʥʦʚʫ ʥʘʪʠʩʢʘʶʪʴ HOLD. Ti ʩʘʤʽ ʜʽʾ ʧʦʚʪʦʨʶʶʪʴ ʜʣʷ ʨʝʰʪʠ 

ʩʝʛʤʝʥʪʽʚ. ɺ ʨʝʟʫʣʴʪʘʪʽ ʥʘ ʜʠʩʧʣʝʾ ʦʜʝʨʞʫʶʪʴ ʩʫʤʘʨʥʝ ʟʥʘʯʝʥʠʷ ʧʣʦʱʽ. ʗʢʱʦ 

ʚʦʥʦ ʧʝʨʝʚʠʱʫʻ ʢʽʣʴʢʽʩʪʴ ʩʠʤʚʦʣʽʚ ʥʘ ʜʠʩʧʣʝʾ ʚʽʜʣʽʢʦʚʦʛʦ ʧʨʠʩʪʨʦʶ 

ʧʣʘʥʽʤʝʪʨʘ, ʪʦ ʦʜʠʠʠʮʽ ʚʠʤʽʨʶʚʘʥʥʷ ʟʤʽʥʶʚʘʪʠʤʫʪʴʩʷ ʘʚʪʦʤʘʪʠʯʥʦ, 

ʥʘʧʨʠʢʣʘʜ, ʟ ʢʚʘʜʨʘʪʥʠʭ ʩʘʥʪʠʤʝʪʨiʚ ʥʘ ʢʚʘʜʨʘʪʥʽ ʤʝʪʨʠ. 

 

 

ʊʫ ʩʘʤʫ ʧʣʦʱʫ ʤʦʞʥʘ ʚʠʤʽʨʷʪʠ ʜʝʢʽʣʴʢʘ ʨʘʟʽʚ. ʇʽʩʣʷ ʢʦʞʥʦʛʦ ʚʠʤʽʨʶ- 

ʚʘʥʥʷ ʥʘʪʠʩʢʘʶʪʴ ʢʣʘʚʽʰʫ END, ʘ ʧʽʩʣʷ ʦʩʪʘʥʥʴʦʛʦ ï ʥʘʪʠʩʢʘʶʪʴ ʢʣʘʚʽʰʫ 

AVER ʡ ʦʜʝʨʞʫʶʪʴ ʢʽʥʮʝʚʠʡ ʫʩʝʨʝʜʥʝʥʠʡ ʨʝʟʫʣʴʪʘʪ. 

 

ʈʠʩ. 7.5. ɹʫʜʦʚʘ ʮʠʬʨʦʚʦʛʦ ʧʣʘ- 

ʥʽʤʝʪʨʘ PLANIX 5 

ʈʠʩ. 7.6. ɹʫʜʦʚʘ ʮʠʬʨʦʚʦʛʦ ʧʣʘ- 

ʥʽʤʝʪʨʘ PLANCOM KP ï 90N 
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ʊʦʯʥʽʩʪʴ ʚʠʤʽʨʶʚʘʥʥʷ ʧʣʦʱ ʮʠʬʨʦʚʠʤʠ ʧʣʘʥʽʤʝʪʨʘʤʠ ʚ ʩʝʨʝʜʥʴʦʤʫ ʚ 1,5 

ʨʘʟʘ ʚʠʱʘ ʧʦʨʽʚʥʷʥʦ ʟ ʤʝʭʘʥʽʯʥʠʤʠ i ʟʘʣʝʞʠʪʴ ʚ ʦʩʥʦʚʥʦʤʫ ʚʽʜ ʪʦʯʥʦʩʪʽ 

ʦʙʚʝʜʝʥʠʷ ʢʦʥʪʫʨʫ ʬʽʛʫʨʠ. 

7.5. ʌʫʥʢʮʽʦʥʘʣʴʥ ̔ʤʦʞʣʠʚʦʩʪ ̔ʡ ʪʝʭʥʯ̔ʥ ̔ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʮʠʬʨʦʚʠʭ ʧʣaʥʽʤʝʪʨʽʚ 

 
ʌʫʥʢʮʽʦʥʘʣʴʥ ̔ʤʦʞʣʠʚʦʩʪʽ ʮʠʬ-

ʨʦʚʠʭ ʧʣʘʥʤ̔ʝʪʨʚ̔ ʪʘʢʽ: 

Å ʚʠʙ̔ʨ ʤʝʪʨʠʯʥʦʾ ʘʙʦʘʥʛʣʽʡʩʴʢʦʾ 

ʩʠʩʪʝʤ ʚʠʤʨ̔ʶʚʘʥʴ; 

Å ʚʠʙ̔ʨʦ ʦʜʠʥʠʮʴ ʚʠʤ̔ʨʶʚʘʥʴ: ʤʤ2; 

ʩʤ2, ʤ2, ʢʤ2  ʫ ʤʝʪʨʠʯʥʽʡ ʩʠʩʪʝʤʽ ʘʙʦ 

ʜʶʡʤʽʚ, ʢʚʘʜʨʘʪʥʠʭ ʬʫʪʚ̔ i ʘʢʨ̔ʚ ʚ 

ʘʥʛʣʽʡʩʴʢʽʡ ʩʠʩʪʝʤ ̔ʚʠʤ̔ʨʶʚʘʥʴ; 
Å ʚʠʤ̔ʨ ʚʁʘʥʥʷ ʧʣʦʱ ʫ ʟʤʝʥ ʝhʥʠʭ 
ʘʙʦ ʟʙʽʣɹh ʝʥʠʭ ʤʘʩʰʪʘʙʘʭ; 

Å ʚʠʤ̔ʨʶʚʘʥʥʷ ʧʣʦʱ ʟ ʨʟ̔ʥʠʤʠ 

ʤʘʩʰʪʘʙʘʤʠ; 

Å ʬ̔ ʢʩʫʚʘʥʥʷ ʫ ʧʘʤ'ʷʪʽ ʟʥʘʯʝʥʠ̫ 

ʧʣʦʱʽ ʚʠʤʨ̔ʷʥʦ ʾʬ̔ʛʫʨʠ; 

Å ʜʦʜʘʶʪʴ ʧʣʦɦ̔  ʜʝʢ̔ʣɹʢʦʭ ʩʝʛ- 

ʤʝʥʪʽʚ ʫ ʤʝʞʘʭ ʦʜʥʽʻʾ ʬʛ̔ʫʨʠ; 

Å ʦʙʯʠʩʣʝʥʥʷ ʩʝʨʝʜʥʴʦʛʦ ʟʥʘʯʝʥʠ̫  

ʚʠʤʽʨʽʚ ʪʽʻʾ ʩʘʤʦ ʾʧʣʦɦ̔; 

Å ʟʘʧʠʪ ʤʘʩʰʪʘʙʥʦʛʦ ʢʦʝʬ̔ʮ̔̒ ʥʪʘ 

(ʢʦʣʠ ʤʘʩʰʪʘʙ ʢʘʨʪʠ ï 1/N, ʪʦ N 

ʟʘʧʘʤôʷʪʦʚʫʻʪʴʩʷ ʷʢ ʤʘʩʰʪʘʙ); 

Å ʚʠʤʨ̔ʶʚʘʥʥʷ ʧʣʦʱi ʟ ʧʫʣʴʩʫʶ -

ʯʦʛʦ ʚ̔ ʜʣ̔ ʢʫ (ʷʢʱʦ ʥʝ ʙʫʣʦ 

ʚʩʪʘʥʦʚʣʝʥʦ ʦʜʠʥʠʮʶ ʚʠʤʨ̔ʶʚʘʥʥʷ). 

ʅʘʡʩʫʯʘʩʥʽʰʽ ʤʦʜʝʣʽ ʮʠʬʨʦʚʠʭ 

ʧʣʘʥʤ̔ʝʪʨʚ̔, ʪʘʢʽ ʷʢ PLANIX ɽʍ (ʨʠʩ. 

7.7), PLANIX  S10 marble (ʬ̔ʨʤʘ-ʚʠ- 

ʨʦʙʥʠʢ TAMAYA  TECHNICS INC,  

ʗʧʦʥ̫̔ ), PLANCOM ʂʈ-21ʉ (ʨʠʩ. 7.8) 

(ʬ̔ʨʤʘ - ʚʠʨʦʙʥʠʢ PLANCOM, ʗʧʦʥʽ̫), 

Ushikata ʍ-ʈ1ʘʧ 380 dill  (ʨʠʩ. 7.9), ʥʝ 

ʪ̔ ʣɹʢʠ ʦʙʯʠʩʣʶʶʪʴ ʧʣʦʱʽ, ʘʣʝ ʡ ʚʠʤ-̔ 

ʨʶʶʪʴ: 
Å ʜʦʚʞʠʥʠ ʧʨʷʤʠʭ ʣ̔ ʥʽʡ i ʢʨʠʚʠʭ, 

ʦʙʯʠʩʣʶʶʪʴ ʢʦʦʨʜʠʥʘʪʠ, ʢʫʪʠ, 

ʨʘʜ̔ʫʩʠ ʢʽʣ, ʜʫʛʠ, ʧʨʠʯʦʤʫ ʢʦʦʨʜʥʘʪʠ 

ʤʦʞʫʪʴ ʙʫʪʠ ʦʜʝʨʞʘʥ ̔ ʟ ʫʨʘʭʫʚʘʥʥʷʤ 

ʨʝʘʣʴʥʦʛʦ ʤʘʩʰʪʘʙʫ ʢʘʨʪʘ. 

ʈʠʩ. 7.7. ɿʘʛʘʣʴʥʠʡ ʚʠʛʣʷʜ 

ʮʠʬʨʦʚʦʛʦ ʧʣʘʥʤ̔ʝʪʨʘ PLANIX EX 

ʈʠʩ. 7.8. ɿʘʛʘʣʴʥʠʡ ʚʠʛʣʷʜ ʮʠʬʨʦʚʦʛʦ 

ʧʣʘʥʤ̔ʝʪʨʘ PLANCOM ʂʈ-21ʉ 

 

 

 

 

 

 

 

 

 

ʈʠʩ. 7.9. ɿʘʛʘʣʴʥʠʡ ʚʠʛʣʷʜ 

ʮʠʬʨʦʚʦʛʦ ʧʣʘʥʤ̔ʝʪʨʘ Ushikata X-

Plan 380 dill  
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ʊʘʢʽ ʤʦʜʝʣʠ ʷʢ PLANIX ɽʍ ʪʘ PLANCOM ʂʈ-21ʉ, ʪʘʢʦʞ ʤʦʞʥʘ 

ʧʽʜ'ʻʜʥʘʪʠ ʜʦ ʢʦʤʧ'ʶʪʝʨʽʚ i ʦʪʨʠʤʫʚʘʪʠ ʬʘʡʣ ʢʦʦʨʜʠʥʘʪ. ɼʨʫʢʫʶʪʴ 

ʨʝʟʫʣʴʪʘʪʠ ʥʘ ʩʧʝʮʽʘʣʴʥʠʭ ʧʨʠʥʪʝʨʘʭ, ʷʢʽ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʧʽʜ'ʻʜʥʘʥʽ ʜʦ 

ʧʣʘʥʽʤʝʪʨʘ. 

ʅʠʞʯʝ ʚ (ʪʘʙʣ. 7.1) ʥʘʚʝʜʝʥʦ ʦʩʥʦʚʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘʡʧʦʰʠʨʝʥʽʠhʭ ʚ 

ʧʨʘʢʪʠʮʽ ʪʠʧʽʚ ʮʠʬʨʦʚʠʭ ʧʣʘʥʽʤʝʪʨʽʚ [9]. 

ʊʘʙʣʠʮʷ 7.1 

ʊʝʭʥʽʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʮʠʬʨʦʚʠʭ ʧʣʘʥʽʤʝʪʨʽʚ 

 PLANIX 5  PLANIX 7  PLANIX EX  

ʊʠʧ 

ʧʣʘʥʽʤʝʪʨʘ 
ʧʦʣʶʩʥʠʡ ʨʦʣʠʢʦʚʠʡ ʨʦʣʠʢʦʚʠʡ 

ɼʠʩʧʣʝʡ 

LCD 

8 ʩʠʤʚʦʣʽʚ ʭ 1 

ʨʷʜʦʢ 

8 ʩʠʤʚʦʣʽʚ ʭ 1 

ʨʷʜʦʢ 

17 ʩʠʤʚʦʣʽʚ ʭ 3 

ʨʷʜʢʠ 

ɼʽʘʧʘʟʦʥ 
ʚʠʤʽʨʶʚʘʥʴ ʜʽʘʤʝʪʨ 35,6 ʩʤ 300 ʩʤ ʭ 30 ʩʤ 380 ʤʤ ʭ 10 ʤ 

ʊʦʯʥʽʩʪʴ ʥʝ ʥʠʞʯʝ ʟʘ Ñ0,2 % ʥʝ ʥʠʞʯʝ ʟʘÑ0,2% Ñ0,1% 

ʆʜʠʥʠʮʽ 
ʚʠʤʽʨʶʚʘʥ
ʥ ̫

ʩʤ2 ʩʤ2 ʤ2 ʢʤ2 ʛʘ ʤʤ2 ʩʤ2 ʤ2 ʢʤ2 ʛʘ 

ɻʘʙʘʨʠʪʠ/ 

ɺʘʛʘ 
64x213x39ʤʤ 

/900 ʛ 

150x240x39ʤʤ 

/500ʛ 

350x165x43ʤʤ  

/1000 ʛ 

 

7.6. ɸʥʘʣʽʪʠʯʥʠʡ ʤʝʪʦʜ ʚʠʟʥʘʯʝʥʥʷ ʧʣʦʱ 

ʅʘʡʪʦʯʥʽʡʰʠʡ ʤʝʪʦʜ ʚʠʟʥʘʯʝʥʥʷ ʧʣʦʱ 

ʟʽʤʢʥʫʪʠʭ ʢʦʥʪʫʨiʚ ï ʘʥʘʣʽʪʠʯʥʠʡ. ʋ ʮʴʦʤʫ 

ʤʝʪʦʜʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʟʥʘʯʝʥʥʷ ʢʦʦʨʜʠʥʘʪ 

ʚʝʨʰʠʥ ʧʦʣʽʛʦʥʘ, ʷʢʠʡ ʦʙʤʝʞʫʻ ʰʫʢʘʥʫ ʧʣʦʱʫ 

[9]. 

ʅʝʭʘʡ ʜʘʥʦ ʯʦʪʠʨʠʢʫʪʥʠʢ 1234 (ʨʠʩ. 7.10) ʪʘ 

ʢʦʦʨʜʠʥʘʪʠ ʡʦʛʦ ʚʝʨʰʠʥ: (ʍ1, ʋ1), (ʍ2, ʋ2), (ʍ3, 

ʋ3),(ʍ4, ʋ4). ʇʣʦʱʫ ʮʴʦʛʦ ʯʦʪʠʨʠʢʫʪʥʠʢʘ ʤʦʞʥʘ 

ʚʠʟʥʘʯʠʪʠ ʷʢ ʧʣʦʱʫ ʯʦʪʠʨʴʦʭ ʪʨʘʧʝʮʽʡ, ʘ ʩʘʤʝ: 

S = S1,2,ʚ,ʘ + S2,3,d,ʚ ï S1,4,c,a ï S4,3,d,c.  (7.1) 

ʇʣʦʱʫ ʢʦʞʥʦ ʾʪʨʘʧʝʮʽʾ ʤʦʞʥʘ ʦʙʯʠʩʣʠʪʠ ʷʢ 

ʜʦʙʫʪʦʢ ʧʽʚʩʫʤʠ ʦʩʥʦʚ ʥʘ ʚʠʩʦʪʫ i ʨʝʟʫʣʴʪ 

ʟʘʧʠʩʘʪʠ ʫ ʚʠʛʣʷʜʽ: 

2S1,2,ʚ,ʘ = (Xl+X2)(ʋ2ïʋ1); 2S2,3,d,ʚ=(ʍ2+ʍ3)(ʋ3+ʋ2);  

2S2,3,d,ʚ = (ʍ3+ʍ4)(ʋ3ïʋ4); 2S2,3,d,ʚ = (ʍ4+ʍ1)(ʋ4ïʋ1). 

ʇʽʜʩʪʘʚʠʚʰʠ ʮʽ ʟʥʘʯʝʥʥʷ ʫ ʬʦʨʤʫʣʫ (7.1), ʦʪʨʠ -

ʤʘʻʤʦ 

2S = (ʍ1+ʍ2)(ʋ2ïʋ1)+(ʍ2+ʍ3)(ʋ3ïʋ2)ï(ʍ3+ʍ4)(ʋ3ïʋ4)ï(ʍ4+ʍ1)(ʋ4ïʋ1), 

ʈʦʟʢʨʠʻʤʦ ʚ ʧʨʘʚʽʡ ʯʘʩʪʠʥʽ ʬʦʨʤʫʣʠ ʜʫʞʢʠ i ʟʘʧʠʰʝʤʦ 
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ʈʠʩ. 7.10. ɼʦ ʦʙʯʠʩʣʝʥʥʷ 

ʧʣʦʱʽ ʟʘ ʢʦʦʨʜʠʥʘʪʘʤʠ 

ʚʝʨʰʠʥ ʧʦʣʛ̔ʦʥʫ 



86 

 

 

( )1 1

1

2 ,
n

i ʽ ʽ

i

S X ʋ ʋ+ -

=

= -ä

( )1 1

1

2 .
n

i ʽ ʽ

i

S ʋ ʍ ʍ- +

=

= -ä

2S = ʍ1ʋ2ïʍ1ʋ1+ʍ2ʋ2ïʍ2ʋ1+ʍ2ʋ3ïʍ2ʋ2+ʍ3ʋ3ïʍ3ʋ2ï  

ïʍ3ʋ3+ʍ3ʋ4ïʍ4ʋ3+ʍ4ʋ4ïʍ4ʋ4+ʍ4ʋ1ïʍ1ʋ4+ʍ1ʋ1.  

 ʉʢʦʨʦʪʘʚʰʠ ʦʜʥʘʢʦʚʽ ʯʣʝʥʠ ʟ ʨʽʟʥʠʤʠ ʟʥʘʢʘʤʠ, ʦʜʝʨʞʠʤʦ 

2S = ʍ1ʋ2 ï ʍ2ʋ1 + ʍ2ʋ3 ï ʍ3ʋ2 + ʍ3ʋ4 ï ʍ4ʋ3 + ʍ4ʋ1 ï ʍ1ʋ4.   

ɿʛʨʫʧʫʻʤʦ ʯʣʝʥʠ ʫ ʬʦʨʤʫʣʽ (7.4) ʪʘʢ, ʱʦʙ ʤʥʦʞʥʠʢʘʤʠ ʙʫʣʠ ʘʙʩʮʠʩʠ ʍ, 

ʡ ʦʪʨʠʤʘʻʤʦ 

2S = ʍ1 (ʋ2 ï ʋ4) + ʍ2 (ʋ3 ï ʋ1) + ʍ3 (ʋ4 ï ʋ2) + ʍ4 (ʋ1 ï ʋ3), (7.2) 

ʘʙʦ ʦʨʜʠʥʘʪʠ ʋ 

2S = ʋ1 (ʍ4 ï ʍ2) + ʋ2 (ʍ1 ï ʍ3) + ʋ3 (ʍ2 ï ʍ4) + ʋ4 (ʍ3 ï ʍ1). (7.3) 

ʌʦʨʤʫʣʠ (7.2) ʪʘ (7.3) ʤʦʞʥʘ ʟʘʧʠʩʘʪʠ ʜʣʷ ʙʫʜʴ-ʷʢʦʛʦ nïʢʫʪʥʠʢʘ ʫ 

ʚʠʛʣʷʜʽ 

 
ʋ ʬʦʨʤʫʣʘʭ -̔ʥʦʤʝʨ ʪʦʯʢʠ n-ʢʫʪʥʠʢʘ. ɿʘ ʮʠʤʠ ʬʦʨʤʫʣʘʤʠ ʤʦʞʥʘ 

ʚʠʟʥʘʯʘʪʠ ʧʣʦʱʫ ʙʘʛʘʪʦʢʫʪʥʠʢʘ. ɿʘ ʦʜʥʽʻʶ ï ʧʣʦʱʫ, ʘ ʽʥʰʘ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ 
ʜʣʷ ʢʦʥʪʨʦʣʶ ʧʨʘʚʠʣʴʥʦʩʪʽ ʦʙʯʠʩʣʝʥʴ. 

ɺ ʘʥʘʣʽʪʠʯʥʦʤʫ ʤʝʪʦʜʽ ʪʦʯʥʽʩʪʴ ʚʠʟʥʘʯʝʥʥʷ ʧʣʦʱ ʟʘʣʝʞʠʪʴ ʚ ʦʩʥʦʚʥʦʤʫ 
ʚʽʜ ʪʦʯʥʦʩʪʽ ʚʠʟʥʘʯʝʥʥʷ ʢʦʦʨʜʠʥʘʪ ʚʝʨʰʠʥ n-ʢʫʪʥʠʢʘ. 
 

 

ʇʠʪʘʥʥʷ ʜʣʷ ʩʘʤʦʢʦʥʪʨʦʣ ʁ

 

1. ʋ ʯʦʤʫ ʚʽʜʤʽʥʥʦʩʪʽ ʤʽʞ ʙʝʟʧʦʩʝʨʝʜʥʽʤ ʪʘ ʧʦʩʝʨʝʜʥʽʤ ʚʠʟʥʘʯʝʥʥʷ ʧʣʦʱ? 

2. ʗʢʽ ʤʝʪʦʜʠ ʧʦʩʝʨʝʜʥʴʦʛʦ ʚʠʟʥʘʯʝʥʥʷ ʧʣʦʱ ʚʠ ʟʥʘʻʪʝ? 

3. ʋ ʯʦʤʫ ʩʫʪʴ ʛʨʘʬʽʯʥʦʛʦ ʩʧʦʩʦʙʫ ʚʠʟʥʘʯʝʥʥʷ ʧʣʦʱ ʥʘ ʢʘʨʪʽ ʘʙʦ ʧʣʘʥʽ ʽ 
ʱʦ ʜʣʷ ʮʴʦʛʦ ʥʝʦʙʭʽʜʥʦ ʟʨʦʙʠʪʠ? 

4. ʋ ʯʦʤʫ ʩʫʪʴ ʤʝʭʘʥʽʯʥʦʛʦ ʩʧʦʩʦʙʫ ʚʠʟʥʘʯʝʥʥʷ ʧʣʦʱ ʥʘ ʢʘʨʪʽ ʘʙʦ ʧʣʘʥʽ ʽ 

ʱʦ ʜʣʷ ʮʴʦʛʦ ʥʝʦʙʭʽʜʥʦ ʤʘʪʠ? 

5. ɿ ʯʦʛʦ ʩʢʣʘʜʘʻʪʴʩʷ ʧʦʣʷʨʥʠʡ ʧʣʘʥʽʤʝʪʨ? 

6. ʗʢ ʚʠʟʥʘʯʠʪʠ ʮʽʥʫ ʧʦʜʽʣʢʠ ʧʦʣʷʨʥʦʛʦ ʧʣʘʥʠʤʝʪʨʘ? 

7. ʋ ʯʦʤʫ ʩʫʪʴ ʘʥʘʣʽʪʠʯʥʦʛʦ ʤʝʪʦʜʫ ʚʠʟʥʘʯʝʥʥʷ ʧʣʦʱ ʥʘ ʢʘʨʪʽ ʘʙʦ ʧʣʘʥʽ? 

8. ʅʘʧʠʰʽʪʴ ʬʦʨʤʫʣʠ ʟʘ ʷʢʠʤʠ ʦʙʯʠʩʣʶʻʪʴʩ̫ ʧʣʦʱʘ ʬʽʛʫʨʠ ʧʨʠ 

ʘʥʘʣʝʪʽʯʥʦʤʫ ʩʧʦʩʦʙʽ ʚʠʟʥʘʯʝʥʥʷ ʧʣʦʱ?  
 

 

 

(7.4) 

(7.5) 
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8. ɺɯɼʆʄʆʉʊɯ ʇʈʆ ʈʆɿɺʀʊʆʂ ɻɽʆɼɽɿʀʏʅʀʍ ʄɽʈɽɾ 

8.1. ʆʩʥʦʚʥʽ ʧʨʠʥʮʠʧʠ ʦʨʛʘʥʽʟʘʮʽʾ ʛʝʦʜʝʟʠʯʥʠʭ ʨʦʙʽʪ 

ʋʩʽ ʛʝʦʜʝʟʠʯʥʽ ʚʠʤʽʨʠ, ʷʢ ʙʠ ʨʝʪʝʣʴʥʦ ʚʦʥʠ ʥʝ ʚʠʢʦʥʫʚʘʣʠʩʷ, 

ʩʫʧʨʦʚʦʜʞʫʶʪʴʩʷ ʥʝʤʠʥʫʯʠʤʠ ʚʠʧʘʜʢʦʚʠʤʠ ʧʦʛʨʽʰʥʦʩʪʷʤʠ. ʗʢ ʚʞʝ 

ʚʽʜʟʥʘʯʘʣʦʩʷ ʨʘʥʽʰʝ, ʧʨʦ ʪʦʯʥʽʩʪʴ ʚʠʤʽʨʽʚ ʤʦʞʥʘ ʩʫʜʠʪʠ ʟʘ ʚʝʣʠʯʠʥʦʶ 

ʘʙʩʦʣʶʪʥʦʾ (ʩʝʨʝʜʥʴʦʶ ʢʚʘʜʨʘʪʠʯʥʦʶ) ʘʙʦ ʚʽʜʥʦʩʥʦʾ ʧʦʛʨʽʰʥʦʩʪʽ. ɼʣʷ 

ʧʨʘʚʠʣʴʥʦʾ ʦʨʛʘʥʽʟʘʮʽʾ ʛʝʦʜʝʟʠʯʥʠʭ ʨʦʙʽʪ ʧʝʨʝʜ ʟʡʦʤʢʦʶ ʟʘʟʜʘʣʝʛʽʜʴ 

ʟʘʜʘʶʪʴʩʷ ʥʝʦʙʭʽʜʥʦʶ ʪʦʯʥʽʩʪʶ ʚʠʤʽʨʫ ʽ ʟ ʾʾ ʦʙʣʽʢʦʤ ʚʠʙʠʨʘʶʪʴ ʤʝʪʦʜʠʢʫ 

ʚʠʨʦʙʥʠʮʪʚʘ ʨʦʙʽʪ ʽ ʚʽʜʧʦʚʽʜʥʽ ʧʨʠʣʘʜʠ. 

ʅʘʫʢʦʚʘ ʦʨʛʘʥʽʟʘʮʽʷ ʛʝʦʜʝʟʠʯʥʠʭ ʨʦʙʽʪ ʚʠʤʘʛʘʻ ʦʙʦʚ'ʷʟʢʦʚʦʛʦ ʜʦʪʨʠ- 

ʤʘʥʥʷ ʦʩʥʦʚʥʠʭ ʧʨʠʥʮʠʧʽʚ:  

1. ʇʨʠʥʮʠʧ ʨʦʟʚʠʪʢʫ "ʚʽʜ ʟʘʛʘʣʴʥʦʛʦ ʜʦ ʦʢʨʝʤʦʛʦ"; ʮʝʡ ʧʨʠʥʮʠʧ ʻ 

ʛʦʣʦʚʥʠʤ ʧʨʠ ʨʦʟʚʠʪʢʫ ʛʝʦʜʝʟʠʯʥʠʭ ʦʧʦʨʥʠʭ ʤʝʨʝʞ, ʥʘ ʦʩʥʦʚʽ ʷʢʠʭ 

ʚʠʢʦʥʫʶʪʴʩʷ ʟʡʦʤʢʠ ʽ ʚʠʨʽʰʫʶʪʴʩʷ ʽʥʞʝʥʝʨʥʽ ʟʘʚʜʘʥʥʷ ʥʘ ʤʽʩʮʝʚʦʩʪʽ.  

2. ʆʙʦʚ'ʷʟʢʦʚʠʡ ʢʦʥʪʨʦʣʴ ʫʩʽʭ ʝʪʘʧʽʚ ʚʠʤʽʨʶʚʘʣʴʥʦʛʦ ʽ ʦʙʯʠʩʣʶʚʘʣʴʥʦʛʦ 

ʧʨʦʮʝʩʽʚ; ʙʝʟ ʢʦʥʪʨʦʣʶ ʧʦʧʝʨʝʜʥʽʭ ʚʠʤʽʨʽʚ ʽ ʦʙʯʠʩʣʝʥʴ ʥʝ ʤʦʞʥʘ ʧʨʠʩʪʫʧʘʪʠ 

ʜʦ ʚʠʢʦʥʘʥʥʷ ʧʦʜʘʣʴʰʠʭ ʝʪʘʧʽʚ ʧʦʣʴʦʚʠʭ ʘʙʦ ʢʘʤʝʨʘʣʴʥʳʭ ʨʦʙʽʪ [9]. 

8.2. ʇʦʥʷʪʪʷ ʧʨʦ ʦʧʦʨʥʽ ʤʝʨʝʞʽ 

ɺʩʷʢʘ ʪʦʧʦʛʨʘʬʽʯʥʘ ʟʡʦʤʢʘ ʧʦʚʠʥʥʘ ʙʘʟʫʚʘʪʠʩʷ ʚ ʪʦʯʢʘʭ, ʟʘʢʨʽʧʣʝʥʠʭ ʥʘ 

ʤʽʩʮʝʚʦʩʪʽ, ʧʣʘʥʦʚʝ ʽ ʚʠʩʦʪʥʝ ʧʦʣʦʞʝʥʥʷ ʷʢʠʭ (ʪ. ʝ. ʢʦʦʨʜʠʥʘʪʠ ʭ, ʫ, H) 

ʚʽʜʦʤʝ. ʊʘʢʽ ʪʦʯʢʠ ʥʘʟʠʚʘʶʪʴʩʷ ʦʧʦʨʥʠʤʠ ʧʫʥʢʪʘʤʠ. ʉʫʢʫʧʥʽʩʪʴ ʮʠʭ 

ʧʫʥʢʪʽʚ ʩʢʣʘʜʘʻ ʦʧʦʨʥʫ ʤʝʨʝʞʫ. ʇʦʣʦʞʝʥʥʷ ʦʧʦʨʥʠʭ ʧʫʥʢʪʽʚ ʥʘ ʟʝʤʥʽʡ 

ʧʦʚʝʨʭʥʽ ʤʦʞʝ ʙʫʪʠ ʚʠʟʥʘʯʝʥʝ ʘʩʪʨʦʥʦʤʽʯʥʠʤ ʽ ʛʝʦʜʝʟʠʯʥʠʤ ʩʧʦʩʦʙʘʤʠ [10, 

11]. 

ɸʩʪʨʦʥʦʤʽʯʥʠʡ ʩʧʦʩʽʙ ʧʦʣʷʛʘʻ ʫ ʚʠʟʥʘʯʝʥʥʽ ʛʝʦʜʝʟʠʯʥʠʭ ʢʦʦʨʜʠʥʘʪ 

(ʛʝʦʜʝʟʠʯʥʦʾ ʰʠʨʦʪʠ ɺ ʽ ʛʝʦʜʝʟʠʯʥʦʾ ʜʦʚʛʦʪʠ L) ʢʦʞʥʦʛʦ ʧʫʥʢʪʫ ʰʣʷʭʦʤ 

ʩʧʦʩʪʝʨʝʞʝʥʴ ʥʝʙʝʩʥʠʭ ʩʚʽʪʠʣ, ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʘʩʪʨʦʥʦʤʽʯʥʠʭ ʩʧʦʩʪʝʨʝʞʝʥʴ 

ʚʠʟʥʘʯʘʶʪʴʩʷ ʪʘʢʦʞ ʛʝʦʜʝʟʠʯʥʽ ʘʟʠʤʫʪʠ ɸ ʥʘʧʨʷʤʽʚ ʥʘ ʧʫʥʢʪʠ; ʢʨʽʤ ʪʦʛʦ, 

ʘʟʠʤʫʪʠ ʥʘʧʨʷʤʽʚ ʤʦʞʫʪʴ ʙʫʪʠ ʦʪʨʠʤʘʥʽ ʟʘ ʜʦʧʦʤʦʛʦʶ ʛʽʨʦʢʦʤʧʘʩʽʚ ʘʙʦ 

ʛʠʨʦʪʝʦʜʦʣʠʪʦʚ. ʅʘʜʘʣʽ ʚʽʜ ʛʝʦʜʝʟʠʯʥʠʭ ʢʦʦʨʜʠʥʘʪ ʧʫʥʢʪʽʚ (ɺ, L) ʽ 

ʛʝʦʜʝʟʠʯʥʠʭ ʘʟʠʤʫʪʽʚ (ɸ) ʧʝʨʝʭʦʜʷʪʴ ʜʦ ʧʨʷʤʦʢʫʪʥʠʭ ʢʦʦʨʜʠʥʘʪ (ʭ, ʫ) ʽ 

ʜʠʨʝʢʮʽʡʥʠʤ ʢʫʪʘʤ (Ŭ) ʥʘʧʨʷʤʽʚ. 

ɻʽʜʥʽʩʪʶ ʮʴʦʛʦ ʩʧʦʩʦʙʫ ʻ ʥʝʟʘʣʝʞʥʝ ʚʠʟʥʘʯʝʥʥʷ ʢʦʦʨʜʠʥʘʪ ʧʫʥʢʪʽʚ. 

ʇʨʦʪʝ ʥʘʚʽʪʴ ʥʝʟʥʘʯʥʽ ʧʦʛʨʽʰʥʦʩʪʽ ʫ ʚʠʟʥʘʯʝʥʥʽ ʛʝʦʜʝʟʠʯʥʠʭ ʢʦʦʨʜʠʥʘʪ 

ʪʦʯʦʢ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʧʦʛʨʽʰʥʦʩʪʽ ʫʭʠʣʝʥʥʷ ʧʨʷʤʦʚʠʩʥʠʭ ʣʽʥʽʡ ʚʽʜ ʥʦʨʤʘʣʝʡ 

ʜʦ ʧʦʚʝʨʭʥʽ ʝʣʽʧʩʦʾʜʘ ʚʠʢʣʠʢʘʶʪʴ ʟʥʘʯʥʽ ʧʦʛʨʽʰʥʦʩʪʽ ʚ ʧʨʷʤʦʢʫʪʥʠʭ 

ʢʦʦʨʜʠʥʘʪʘʭ, ʱʦ ʜʦʩʷʛʘʶʪʴ 60 ï 100 ʤ. ʆʪʞʝ, ʦʩʥʦʚʥʠʤ ʥʝʜʦʣʽʢʦʤ ʘʩʪʨʦʥʦ- 

ʤʽʯʥʦʛʦ ʩʧʦʩʦʙʫ ʚʠʟʥʘʯʝʥʥʷ ʢʦʦʨʜʠʥʘʪ ʪʦʯʢʠ ʻ ʧʦʨʽʚʥʷʥʦ ʤʘʣʘ ʪʦʯʥʽʩʪʴ. 

ɻʝʦʜʝʟʠʯʥʠʡ ʩʧʦʩʽʙ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ ʟ ʘʩʪʨʦʥʦʤʽʯʥʠʭ ʩʧʦʩʪʝʨʝʞʝʥʴ 

ʟʥʘʭʦʜʷʪʴ ʧʨʷʤʦʢʫʪʥʽ ʢʦʦʨʜʠʥʘʪʠ ʣʠʰʝ ʦʢʨʝʤʠʭ (ʧʦʯʘʪʢʦʚʠʭ) ʧʫʥʢʪʽʚ 

ʩʠʩʪʝʤʠ. ɯʥʰʽ ʧʫʥʢʪʠ ʦʧʦʨʥʦʾ ʤʝʨʝʞʽ ʟʚ'ʷʟʫʶʪʴʩʷ ʟ ʧʦʯʘʪʢʦʚʠʤʠ ʰʣʷʭʦʤ 

ʚʠʢʦʥʘʥʥʷ ʥʘ ʟʝʤʥʽʡ ʧʦʚʝʨʭʥʽ ʚʠʤʽʨʽʚ ʩʪʦʨʽʥ ʽ ʢʫʪʽʚ ʛʝʦʤʝʪʨʠʯʥʠʭ ʬʽʛʫʨ, 
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ʚʝʨʰʠʥʘʤʠ ʷʢʠʭ ʻ ʦʧʦʨʥʽ ʧʫʥʢʪʠ. ʊʘʢʘ ʩʭʝʤʘ ʧʦʙʫʜʦʚʠ ʦʧʦʨʥʠʭ ʤʝʨʝʞ 

ʦʙʤʝʞʫʻ ʥʘʢʦʧʠʯʝʥʥʷ ʧʦʛʨʽʰʥʦʩʪʝʡ, ʟʘʙʝʟʧʝʯʫʻ ʥʘʜʽʡʥʠʡ ʢʦʥʪʨʦʣʴ ʚʠʤʽʨʽʚ ʽ 

ʜʦʟʚʦʣʷʻ ʥʝʟʘʣʝʞʥʦ ʚʠʢʦʥʫʚʘʪʠ ʛʝʦʜʝʟʠʯʥʽ ʨʦʙʦʪʠ ʥʘ ʨʽʟʥʠʭ ʜʽʣʷʥʢʘʭ, 

ʟʘʙʝʟʧʝʯʫʶʯʠ ʾʭ ʟʽʤʢʥʝʥʥʷ ʚ ʤʝʞʘʭ ʚʩʪʘʥʦʚʣʝʥʠʭ ʜʦʧʫʩʢʽʚ. 

ʆʧʦʨʥʽ ʤʝʨʝʞʽ, ʢʦʦʨʜʠʥʘʪʠ ʧʫʥʢʪʽʚ ʷʢʠʭ ʚʠʟʥʘʯʝʥʽ ʛʝʦʜʝʟʠʯʥʠʤ 

ʩʧʦʩʦʙʦʤ ʚ ʻʜʠʥʽʡ ʩʠʩʪʝʤʽ ʢʦʦʨʜʠʥʘʪ, ʥʦʩʷʪʴ ʥʘʟʚʫ ʛʝʦʜʝʟʠʯʥʠʭ ʦʧʦʨʥʠʭ 

ʤʝʨʝʞ. ɻʝʦʜʝʟʠʯʥʠʡ ʩʧʦʩʽʙ ʩʪʚʦʨʝʥʥʷ ʦʧʦʨʥʠʭ ʤʝʨʝʞ ʥʘ ʪʝʨʠʪʦʨʽʾ ʥʘʰʦʾ 

ʢʨʘʾʥʠ ʻ ʦʩʥʦʚʥʠʤ. 

8.3. ʂʣʘʩʠʬʽʢʘʮʽʷ ʛʝʦʜʝʟʠʯʥʠʭ ʦʧʦʨʥʠʭ ʤʝʨʝʞ 

ɿʛʽʜʥʦ ʟ ʧʨʠʥʮʠʧʦʤ ʧʝʨʝʭʦʜʫ "ʚʽʜ ʟʘʛʘʣʴʥʦʛʦ ʜʦ ʦʢʨʝʤʦʛʦ" ʫʩʷ ʦʧʦʨʥʘ 

ʤʝʨʝʞʘ ʧʽʜʨʦʟʜʽʣʷʻʪʴʩʷ ʥʘ ʢʣʘʩʠ ʽ ʧʦʙʫʜʦʚʫ ʾʾ ʟʜʽʡʩʥʶʻʪʴʩʷ ʜʝʢʽʣʴʢʦʤʘ 

ʩʭʽʜʮʷʤʠ: ʚʽʜ ʤʝʨʝʞ ʚʠʱʦʛʦ ʢʣʘʩʫ ʜʦ ʥʠʞʯʦʛʦ, ʚʽʜ ʚʝʣʠʢʠʭ ʽ ʪʦʯʥʠʭ 

ʛʝʦʤʝʪʨʠʯʥʠʭ ʧʦʙʫʜʦʚ ʜʦ ʜʨʽʙʥʽʰʠʭ ʽ ʤʝʥʰ ʪʦʯʥʽʰʠʭ. ʇʫʥʢʪʠ ʚʠʱʠʭ ʢʣʘʩʽʚ 

ʨʦʟʪʘʰʦʚʫʶʪʴʩʷ ʥʘ ʚʝʣʠʢʠʭ (ʜʦ ʜʝʢʽʣʴʢʦʭ ʜʝʩʷʪʢʽʚ ʢʤ) ʚʽʜʩʪʘʥʷʭ ʦʜʠʥ ʚʽʜ 

ʦʜʥʦʛʦ ʽ ʧʦʪʽʤ ʧʦʩʣʽʜʦʚʥʦ ʟʛʫʱʫʶʪʴʩʷ ʰʣʷʭʦʤ ʨʦʟʚʠʪʢʫ ʤʽʞ ʥʠʤʠ ʤʝʨʝʞ 

ʥʠʞʯʠʭ ʢʣʘʩʽʚ. ʊʘʢʠʡ ʧʽʜʭʽʜ ʜʦʟʚʦʣʷʻ ʚ ʩʪʠʩʣʽ ʪʝʨʤʽʥʠ ʟ ʚʠʩʦʢʦʶ ʪʦʯʥʽʩʪʶ 

ʨʦʟʧʦʚʩʶʜʠʪʠ ʻʜʠʥʫ ʩʠʩʪʝʤʫ ʢʦʦʨʜʠʥʘʪ ʥʘ ʫʩʶ ʪʝʨʠʪʦʨʽʶ ʢʨʘʾʥʠ [10]. 

ʈʦʟʨʽʟʥʷʶʪʴ ʧʣʘʥʦʚʽ ʛʝʦʜʝʟʠʯʥʽ ʤʝʨʝʞʽ, ʚ ʷʢʠʭ ʜʣʷ ʢʦʞʥʦʛʦ ʧʫʥʢʪʫ 

ʚʠʟʥʘʯʘʶʪʴʩʷ ʧʨʷʤʦʢʫʪʥʽ ʢʦʦʨʜʠʥʘʪʠ (ʭ, ʫ) ʚ ʟʘʛʘʣʴʥʦʜʝʨʞʘʚʥʽʡ ʩʠʩʪʝʤʽ, ʽ 

ʚʠʩʦʪʥʽ, ʚ ʷʢʠʭ ʚʠʩʦʪʠ (ʅ) ʧʫʥʢʪʽʚ ʚʠʟʥʘʯʘʶʪʴʩʷ ʫ ɹʘʣʪʽʡʩʴʢʽʡ ʩʠʩʪʝʤʽ ʚʠʩʦʪ. 

ɻʝʦʜʝʟʠʯʥʽ ʤʝʨʝʞʽ ʧʨʠʡʥʷʪʦ ʧʽʜʨʦʟʜʽʣʷʪʠ ʥʘ ʜʝʨʞʘʚʥʫ ʛʝʦʜʝʟʠʯʥʫ ʤʝʨʝ- 

ʞʫ, ʛʝʦʜʝʟʠʯʥʽ ʤʝʨʝʞʽ ʟʛʫʱʝʥʥʷ ʽ ʟʥʽʤʘʣʴʥʽ ʛʝʦʜʝʟʠʯʥʽ ʤʝʨʝʞʽ. ɻʫʩʪʠʥʘ ʛʝʦ-

ʜʝʟʠʯʥʠʭ ʤʝʨʝʞ ʽ ʥʝʦʙʭʽʜʥʘ ʪʦʯʥʽʩʪʴ ʟʥʘʭʦʜʞʝʥʥʷ ʧʣʘʥʦʚʦʛʦ ʧʦʣʦʞʝʥʥʷ ʧʫʥ- 

ʢʪʫ ʚʠʟʥʘʯʘʻʪʴʩʷ ʭʘʨʘʢʪʝʨʦʤ ʥʘʫʢʦʚʠʭ ʽ ʽʥʞʝʥʝʨʥʦ-ʪʝʭʥʽʯʥʠʭ ʟʘʚʜʘʥʴ, ʱʦ 

ʚʠʨʽʰʫʶʪʴʩʷ ʥʘ ʮʽʡ ʦʩʥʦʚʽ. ʊʦʤʫ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʝʦʙʭʽʜʥʦʾ ʪʦʯʥʦʩʪʽ ʧʦʙʫ- 

ʜʦʚʠ ʛʝʦʜʝʟʠʯʥʠʭ ʤʝʨʝʞ ʢʫʪʦʚʽ ʽ ʣʽʥʽʡʥʽ ʚʠʤʽʨʠ ʾʾ ʝʣʝʤʝʥʪʽʚ ʧʦʚʠʥʥʽ ʚʠʢʦʥʫ- 

ʚʘʪʠʩʷ ʚʽʜʧʦʚʽʜʥʠʤʠ ʧʨʠʣʘʜʘʤʠ ʽ ʤʝʪʦʜʘʤʠ. 

8.4. ʄʝʪʦʜʠ ʧʦʙʫʜʦʚʠ ʜʝʨʞʘʚʥʠʭ ʛʝʦʜʝʟʠʯʥʠʭ ʤʝʨʝʞ 

ɼʝʨʞʘʚʥʘ ʛʝʦʜʝʟʠʯʥʘ ʤʝʨʝʞʘ ʻ ʛʦʣʦʚʥʦʶ ʛʝʦʜʝʟʠʯʥʦʶ ʦʩʥʦʚʦʶ 

ʪʦʧʦʛʨʘʬʽʯʥʠʭ ʟʡʦʤʦʢ ʫʩʽʭ ʤʘʩʰʪʘʙʽʚ ʽ ʧʦʚʠʥʥʘ ʟʘʜʦʚʦʣʴʥʷʪʠ ʚʠʤʦʛʘʤ 

ʥʘʨʦʜʥʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʧʨʠ ʨʽʰʝʥʥʽ ʚʽʜʧʦʚʽʜʥʠʭ ʥʘʫʢʦʚʠʭ ʽ ʽʥʞʝʥʝʨʥʦ-

ʪʝʭʥʽʯʥʠʭ ʟʘʚʜʘʥʴ [10, 11]. 

ɼʝʨʞʘʚʥʘ ʛʝʦʜʝʟʠʯʥʘ ʤʝʨʝʞʘ ʚʢʣʶʯʘʻ:  

ʘ) ʧʣʘʥʦʚʽ ʤʝʨʝʞʽ 1, 2, 3 ʽ 4 ʢʣʘʩʽʚ, ʷʢʽ ʨʦʟʨʽʟʥʷʶʪʴʩʷ ʤʽʞ ʩʦʙʦʶ 

ʪʦʯʥʽʩʪʶ ʢʫʪʦʚʠʭ ʽ ʣʽʥʽʡʥʠʭ ʚʠʤʽʨʽʚ, ʟʘʚʜʦʚʞʢʠ ʩʪʦʨʽʥ ʽ ʧʦʨʷʜʢʦʤ ʾʭ 

ʧʦʩʣʽʜʦʚʥʦʛʦ ʨʦʟʚʠʪʢʫ. ʇʣʘʥʦʚʽ ʤʝʨʝʞʽ ʩʪʚʦʨʶʶʪʴʩʷ ʤʝʪʦʜʘʤʠ ʪʨʽʘʥʛʫʣʷʮʽʾ, 

ʪʨʠʣʘʪʝʨʘʮʽʾ, ʧʦʣʽʛʦʥʦʤʝʪʨʽʾ ʽ ʾʭ ʧʦʻʜʥʘʥʥʷʤʠ; 

ʙ) ʚʠʩʦʪʥʽ ʥʽʚʝʣʽʨʥʽ ʤʝʨʝʞʽ I, II , III  ʽ IV ʢʣʘʩʽʚ. 

ʄʝʪʦʜ ʪʨʽʘʥʛʫʣʷʮʽʾ. ʉʫʪʴ ʤʝʪʦʜʫ ʪʨʽʘʥʛʫʣʷʮʽʾ ʧʦʣʷʛʘʻ ʚ ʧʦʙʫʜʦʚʽ ʥʘ 

ʤʽʩʮʝʚʦʩʪʽ ʩʠʩʪʝʤ ʪʨʠʢʫʪʥʠʢʽʚ, ʚ ʷʢʠʭ ʚʠʤʽʨʶʶʪʴʩʷ ʫʩʽ ʢʫʪʠ ʽ ʜʦʚʞʠʥʠ 

ʜʝʷʢʠʭ ʙʘʟʠʩʥʠʭ ʩʪʦʨʽʥ (ʨʠʩ. 8.1, ʘ). ɼʦʚʞʠʥʠ ʽʥʰʠʭ ʩʪʦʨʽʥ ʪʨʠʢʫʪʥʠʢʽʚ 
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ʨʦʟʨʘʭʦʚʫʶʪʴʩʷ ʧʦ ʚʽʜʦʤʠʭ ʬʦʨʤʫʣʘʭ ʪʨʠʛʦʥʦʤʝʪʨʽʾ. ʗʢʱʦ ʙʝʟʧʦʩʝʨʝʜʥʽʡ 

ʚʠʤʽʨ ʙʘʟʠʩʥʦʾ ʩʪʦʨʦʥʠ ʩʢʨʫʪʥʠʡ, ʪʦ ʥʘ ʦʜʥʽʡ ʽʟ ʩʪʦʨʽʥ (ʥʘʧʨʠʢʣʘʜ, ɸɺ), 

ʨʦʟʙʠʚʘʶʪʴ ʙʘʟʠʩʥʫ ʤʝʨʝʞʫ ABCD, ʚ ʷʢʽʡ ʟ ʚʠʩʦʢʦʶ ʪʦʯʥʽʩʪʶ ʚʠʤʽʨʶʶʪʴ 

ʢʦʨʦʪʢʠʡ ʙʘʟʠʩ CD ʽ ʫʩʽ ʛʦʨʠʟʦʥʪʘʣʴʥʽ ʢʫʪʠ. ʐʣʷʭʦʤ ʦʙʯʠʩʣʝʥʴ ʧʝʨʝʭʦʜʷʪʴ 

ʚʽʜ ʜʦʚʞʠʥ ʙʘʟʠʩʫ ʜʦ ʜʦʚʞʠʥʠ ʩʪʦʨʦʥʠ ɸɺ, ʷʢʘ ʚ ʜʘʥʦʤʫ ʚʠʧʘʜʢʫ ʥʘʟʠʚʘʻʪʴʩʷ 

ʚʠʭʽʜʥʦʶ ʩʪʦʨʦʥʦʶ ʤʝʨʝʞʽ. ʗʢʱʦ ʚʽʜʦʤʽ ʢʦʦʨʜʠʥʘʪʠ ʧʦʯʘʪʢʦʚʦʛʦ ʧʫʥʢʪʫ ɸ, 

ʜʠʨʝʢʮʽʡʥʠʡ ʢʫʪ ʽ ʜʦʚʞʠʥʘ ʧʦʯʘʪʢʦʚʦʾ ʩʪʦʨʦʥʠ (Ŭɸɺ, dAB), ʪʦ, ʧʦʩʣʽʜʦʚʥʦ ʚʠʨʽ- 

ʰʫʶʯʠ ʧʨʷʤʫ ʛʝʦʜʝʟʠʯʥʫ ʟʘʜʘʯʫ, ʤʦʞʥʘ ʨʦʟʨʘʭʫʚʘʪʠ ʢʦʦʨʜʠʥʘʪʠ ʫʩʽʭ 

ʧʫʥʢʪʽʚ ʤʝʨʝʞʽ. 

 

 
ʈʠʩ. 8.1. ʊʨʽʘʥʛʫʣʷʮʽʷ: 

ʘ ï ʩʫʪʴ ʤʝʪʦʜʫ ʪʨʽʘʥʛʫʣʷʮʽʾ; ʙ ï ʩʭʝʤʘ ʨʦʟʚʠʪʢʫ ʤʝʨʝʞ ʪʨʽʘʥʛʫʣʷʮʽʾ 1 - 4 ʢʣʘʩʽʚ 

ʊʨʽʘʥʛʫʣʷʮʽʷ 1 ʢʣʘʩʫ ʩʪʚʦʨʶʻʪʴʩʷ ʫ ʚʠʛʣʷʜʽ ʘʩʪʨʦʥʦʤʦ ï ʛʝʦʜʝʟʠʯʥʽʡ 

ʤʝʨʝʞʽ ʽ ʧʦʢʣʠʢʘʥʘ ʟʘʙʝʟʧʝʯʠʪʠ ʨʽʰʝʥʥʷ ʦʩʥʦʚʥʠʭ ʥʘʫʢʦʚʠʭ ʟʘʚʜʘʥʴ, 

ʧʦʚ'ʷʟʘʥʠʭ ʟ ʚʠʟʥʘʯʝʥʥʷʤ ʬʦʨʤʠ ʽ ʨʦʟʤʽʨʽʚ ɿʝʤʣʽ. ɺʦʥʘ ʻ ʛʦʣʦʚʥʦʶ ʦʩʥʦʚʦʶ 

ʨʦʟʚʠʪʢʫ ʤʝʨʝʞ ʧʦʜʘʣʴʰʠʭ ʢʣʘʩʽʚ ʽ ʩʣʫʞʠʪʴ ʜʣʷ ʧʦʰʠʨʝʥʥʷ ʻʜʠʥʦʾ ʩʠʩʪʝʤʠ 

ʢʦʦʨʜʠʥʘʪ ʥʘ ʫʩʶ ʪʝʨʠʪʦʨʽʶ. ɰʾ ʧʦʙʫʜʦʚʘ ʟʜʽʡʩʥʶʻʪʴʩʷ ʟ ʥʘʡʚʠʱʦʶ ʪʦʯʥʽʩʪʶ, 

ʷʢʫ ʤʦʞʫʪʴ ʟʘʙʝʟʧʝʯʠʪʠ ʩʫʯʘʩʥʽ ʧʨʠʣʘʜʠ ʧʨʠ ʨʝʪʝʣʴʥʦ ʧʨʦʜʫʤʘʥʽʡ ʤʝʪʦʜʠʮʽ 

ʚʠʤʽʨʽʚ. 

ʄʝʨʝʞʽ ʪʨʽʘʥʛʫʣʷʮʽʾ 1 ʢʣʘʩʫ ʙʫʜʫʶʪʴʩʷ ʫ ʚʠʛʣʷʜʽ ʨʷʜʽʚ ʪʨʠʢʫʪʥʠʢʽʚ, 

ʙʣʠʟʴʢʠʭ ʜʦ ʨʽʚʥʦʩʪʦʨʦʥʥʽʭ, ʤʝʨʠʜʽʘʥʽʚ, ʱʦ ʨʦʟʪʘʰʦʚʫʶʪʴʩʷ ʫʧʦʜʦʚʞ, ʽ  

ʧʘʨʘʣʝʣʝʡ ʽ ʚʽʜʜʘʣʝʥʠʭ ʦʜʠʥ ʚʽʜ ʦʜʥʦʛʦ ʥʘ 200 ʢʤ. ʇʝʨʝʪʠʥʘʶʯʠʩʴ ʤʽʞ ʩʦ- 

ʙʦʶ, ʨʷʜʠ ʪʨʠʢʫʪʥʠʢʽʚ ʫʪʚʦʨʶʶʪʴ ʟʘʤʢʥʫʪʽ ʧʦʣʽʛʦʥʠ ʧʝʨʠʤʝʪʨʦʤ 800 ï 1 000 

ʢʤ (ʨʠʩ. 8.1, ʙ). ʋ ʤʽʩʮʷʭ ʧʝʨʝʪʠʥʫ ʣʘʥʦʢ ʧʦʣʽʛʦʥʽʚ 1 ʢʣʘʩʫ ʚʠʤʽʨʶʶʪʴʩʷ 

ʙʘʟʠʩʥʽ ʩʪʦʨʦʥʠ ʘʙʦ ʚʠʟʥʘʯʘʶʪʴʩʷ ʜʦʚʞʠʥʠ ʚʠʭʽʜʥʠʭ ʩʪʦʨʽʥ ʥʘ ʦʩʥʦʚʽ 

ʙʘʟʠʩʥʠʭ ʤʝʨʝʞ. ʅʘ ʢʽʥʮʷʭ ʙʘʟʠʩʥʠʭ (ʚʠʭʽʜʥʠʭ) ʩʪʦʨʽʥ ʚʠʟʥʘʯʘʶʪʴʩʷ ʧʫʥʢʪʠ 

ʊʨʽʘʥʛʫʣʷʮʽʷ 1 ʢʣ. 

ʊʨʽʘʥʛʫʣʷʮʽʷ 2 ʢʣ. 

ʊʨʽʘʥʛʫʣʷʮʽʷ 3 ʢʣ. 

ʇʫʥʢʪ ʃʘʧʣʘʩʘ 

ɹʘʟʠʩʥʘ ʩʪʦʨʦʥʘ 
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ʃʘʧʣʘʩʘ, ʪ. ʝ. ʨʦʙʣʷʪʴʩʷ ʘʩʪʨʦʥʦʤʽʯʥʽ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʰʠʨʦʪ ʽ 

ʜʦʚʛʦʪ ʧʫʥʢʪʽʚ ʽ ʘʟʠʤʫʪʽʚ ʥʘʧʨʷʤʽʚ [6]. 
 

ʊʘʙʣʠʮʷ 8.1 

 

ʂʣʘʩ 

ʪʨʽʘʥʛʫʣʷʮʽʾ 

 

ɼʦʚʞʠʥʘ 

ʩʪʦʨʽʥ, ʢʤ 

ɼʦʧʫʩʪʠʤʘ 

ʩʝʨʝʜʥʷ 

ʢʚʘʜʨʘʪʠʯʥʘ 

ʧʦʛʨʽʰʥʽʩʪʴ 

ʚʠʤʽʨʫ ʢʫʪʽʚ 

 

ɼʦʧʫʩʪʠʤʘ 

ʥʝʚ'ʷʟʢʘ ʚ 

ʪʨʠʢʫʪʥʠʢʘʭ 

ɼʦʧʫʩʪʠʤʘ 

ʚʽʜʥʦʩʥʘ 

ʧʦʛʨʽʰʥʽʩʪʴ 

ʙʘʟʠʩʥʦʾ 

(ʚʠʭʽʜʥʠʡ) 

ʩʪʦʨʦʥʠ 

1 20ï25 0,7" 3,0" 1:400 000 

2 7ï20 1,0 4,0 1:300 000 

3 5ï8 1,5 6,0 1:200 000 

4 2ï5 2,0 8,0 1:200 000 

 

ʊʨʽʘʥʛʫʣʷʮʽʷ 2 ʢʣʘʩʠ ʙʫʜʫʻʪʴʩʷ ʫ ʚʠʛʣʷʜʽ ʩʫʮʽʣʴʥʠʭ ʤʝʨʝʞ ʪʨʠʢʫʪʥʠʢʽʚ, 

ʱʦ ʟʘʧʦʚʥʶʶʪʴ ʧʦʣʽʛʦʥʠ ʪʨʽʘʥʛʫʣʷʮʽʾ 1 ʢʣʘʩʫ. ɺʦʥʘ ʻ ʦʧʦʨʥʦʶ ʤʝʨʝʞʝʶ, ʱʦ 

ʩʣʫʞʠʪʴ ʜʣʷ ʨʦʟʚʠʪʢʫ ʤʝʨʝʞ ʧʦʜʘʣʴʰʦʛʦ ʟʛʫʱʝʥʥʷ ʽ ʛʝʦʜʝʟʠʯʥʦʛʦ 

ʦʙʛʨʫʥʪʫʚʘʥʥʷ ʫʩʽʭ ʪʦʧʦʛʨʘʬʽʯʥʠʭ ʟʡʦʤʦʢ. 

ʊʨʽʘʥʛʫʣʷʮʽʷ 3 ʽ 4 ʢʣʘʩʽʚ ʻ ʧʦʜʘʣʴʰʠʤ ʟʛʫʱʝʥʥʷʤ ʜʝʨʞʘʚʥʦʾ ʛʝʦʜʝʟʠʯʥʦʾ 

ʤʝʨʝʞʽ ʽ ʩʣʫʞʠʪʴ ʜʣʷ ʦʙʛʨʫʥʪʫʚʘʥʥʷ ʪʦʧʦʛʨʘʬʽʯʥʠʭ ʟʡʦʤʦʢ ʚʝʣʠʢʦʛʦ 

ʤʘʩʰʪʘʙʫ. ɺʦʥʘ ʙʫʜʫʻʪʴʩʷ ʫ ʚʠʛʣʷʜʽ ʚʩʪʘʚʦʢ ʞʦʨʩʪʢʠʭ ʩʠʩʪʝʤ ʘʙʦ ʦʢʨʝʤʠʭ 

ʧʫʥʢʪʽʚ ʚ ʤʝʨʝʞʽ ʩʪʘʨʰʠʭ ʢʣʘʩʽʚ. 

ʆʩʥʦʚʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʪʨʠʘʥʛʫʣʷʮʽʡʥʦʾ ʤʝʨʝʞʽ 1-4 ʢʣʘʩʽʚ ʧʨʠʚʝʜʝʥʽ ʚ 

(ʪʘʙʣ. 8.1). 

ʄʝʪʦʜʠ ʪʨʠʣʘʪʝʨʘʮʽʾ. ɼʝʨʞʘʚʥʽ ʛʝʦʜʝʟʠʯʥʽ ʤʝʨʝʞʽ 3 ʽ 4 ʢʣʘʩʽʚ ʤʦʞʫʪʴ 

ʙʫʜʫʚʘʪʠʩʷ ʪʘʢʦʞ ʤʝʪʦʜʦʤ ʪʨʠʣʘʪʝʨʘʮʽʾ. ʊʨʠʣʘʪʝʨʘʮʽʷ, ʧʦʜʽʙʥʦ ʜʦ ʪʨʽʘʥʛʫʣʷ- 

ʮʽʾ, ʻ ʩʠʩʪʝʤʦʶ ʪʨʠʢʫʪʥʠʢʽʚ , ʚ ʷʢʠʭ ʚʠʤʽʨʷʥʽ ʜʦʚʞʠʥʠ ʫʩʽʭ ʩʪʦʨʽʥ. ɿ ʨʽʰʝʥʥʷ 

ʪʨʠʢʫʪʥʠʢʽʚ ʚʠʟʥʘʯʘʶʪʴ ʛʦʨʠʟʦʥʪʘʣʴʥʽ ʢʫʪʠ, ʘ ʯʝʨʝʟ ʥʠʭ ï ʢʫʪʠ ʜʠʨʝʢʮʽʡ 

ʩʪʦʨʽʥ. ʇʦʜʘʣʴʰʽ ʦʙʯʠʩʣʝʥʥʷ ʢʦʦʨʜʠʥʘʪ ʧʫʥʢʪʽʚ ʨʦʙʣʷʪʴ ʪʘʢ ʩʘʤʦ, ʷʢ ʽ ʚ 

ʪʨʽʘʥʛʫʣʷʮʽʾ. 

ɼʦʚʞʠʥʠ ʩʪʦʨʽʥ ʚ ʤʝʨʝʞʽ ʪʨʠʣʘʪʝʨʘʮʽʾ ʚʠʤʽʨʶʶʪʴʩʷ, ʷʢ ʧʨʘʚʠʣʦ, ʨʘʜʠʦ- 

ʽ ʩʚʝʪʦʜʘʣʝʢʦʤʽʨʘʤʠ. ʇʨʠ ʮʴʦʤʫ ʚʽʜʥʦʩʥʽ ʧʦʛʨʽʰʥʦʩʪʽ ʚʠʤʽʨʫ ʩʪʦʨʽʥ ʥʝ 

ʧʦʚʠʥʥʽ ʧʝʨʝʚʠʱʫʚʘʪʠ: ʜʣʷ 3 ʢʣʘʩʫ ï 1:100 000, ʜʣʷ 4 ʢʣʘʩʫ ï 1:40 000. ʄʝʪʦʜ 

ʪʨʠʣʘʪʝʨʘʮʽʾ ʤʦʞʝ ʟʘʩʪʦʩʦʚʫʚʘʪʠʩʷ ʜʣʷ ʧʦʙʫʜʦʚʠ ʦʧʦʨʥʠʭ ʤʝʨʝʞ ʫ 

ʧʦʻʜʥʘʥʥʽ ʟ ʪʨʽʘʥʛʫʣʷʮʽʻʶ (ʣʽʥʽʡʥʦ-ʢʫʪʦʚʘ ʪʨʽʘʥʛʫʣʷʮʽʷ); ʧʨʠ ʮʴʦʤʫ ʚ ʤʝʨʝʞʽ 

ʚʠʤʽʨʶʶʪʴ ʫʩʽ ʩʪʦʨʦʥʠ ʽ ʢʫʪʠ ʪʨʠʢʫʪʥʠʢʽʚ. 

ʄʝʪʦʜ ʧʦʣʽʛʦʥʦʤʝʪʨʽʾ. ʋ ʣʽʩʠʩʪʽʡ ʨʽʚʥʠʥʥʽʡ ʤʽʩʮʝʚʦʩʪʽ, ʜʝ ʨʦʟʚʠʪʦʢ 

ʤʝʨʝʞʽ ʪʨʽʘʥʛʫʣʷʮʽʾ ʩʢʨʫʪʥʠʡ ʘʙʦ ʝʢʦʥʦʤʽʯʥʦ ʥʝʜʦʮʽʣʴʥʦ ʽʟ-ʟʘ ʩʢʣʘʜʥʠʭ 

ʤʽʩʮʝʚʠʭ ʫʤʦʚ, ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʤʝʪʦʜ ʧʦʣʽʛʦʥʦʤʝʪʨʽʾ. ʎʝʡ ʤʝʪʦʜ ʧʦʣʷʛʘʻ ʚ 

ʧʨʦʢʣʘʜʝʥʥʽ ʥʘ ʤʽʩʮʝʚʦʩʪʽ ʩʠʩʪʝʤ ʭʦʜʽʚ ʽ ʧʦʣʽʛʦʥʽʚ, ʚ ʷʢʠʭ ʚʠʤʽʨʶʶʪʴʩʷ ʫʩʽ 

ʢʫʪʠ ʽ ʩʪʦʨʦʥʠ (ʨʠʩ. 8.2, ʘ). ʗʢʱʦ ʚʽʜʦʤʽ ʢʦʦʨʜʠʥʘʪʠ ʦʜʥʦʛʦ ʟ ʧʫʥʢʪʽʚ ʽ 

ʜʠʨʝʢʮʽʡʥʠʡ ʢʫʪ ʦʜʥʽʻʾ ʽʟ ʩʪʦʨʽʥ, ʪʦ ʤʦʞʥʘ ʚʠʟʥʘʯʠʪʠ ʢʦʦʨʜʠʥʘʪʠ ʫʩʽʭ 

ʧʫʥʢʪʽʚ ʧʦʣʽʛʦʥʦʤʝʪʨʠʯʥʦʛʦ ʭʦʜʫ. 
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ʂʫʪʠ ʚ ʧʦʣʽʛʦʥʦʤʝʪʨʽʾ ʚʠʤʽʨʶʶʪʴʩʷ ʪʝʦʜʦʣʽʪʘʤʠ ʚʽʜʧʦʚʽʜʥʦʾ ʪʦʯʥʦʩʪʽ. 

ɼʣʷ ʚʠʤʽʨʫ ʜʦʚʞʠʥ ʩʪʦʨʽʥ ʧʦʣʽʛʦʥʦʤʝʪʨʠʯʝʩʢʠʭ ʭʦʜʽʚ ʟʘʩʪʦʩʦʚʫʶʪʴ ʩʚʝʪʦï ʽ 

ʨʘʜʽʦïʜʘʣʝʢʦʤʽʨʠ, ʦʧʪʠʢʦïʤʝʭʘʥʽʯʥʽ ʜʘʣʝʢʦʤʽʨʠ, ʩʪʘʣʝʚʽ ʽ ʽʥʚʘʨʥʽ ʜʨʦʪʠ, 

ʩʪʨʽʯʢʠ ʽ ʨʫʣʝʪʢʠ. ɼʦʚʞʠʥʠ ʩʪʦʨʽʥ ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʟʥʘʯʝʥʽ ʪʘʢʦʞ ʚʽʜ 

ʚʠʤʽʨʷʥʦʛʦ ʙʘʟʠʩʫ ʯʝʨʝʟ ʜʦʧʦʤʽʞʥʫ ʛʝʦʤʝʪʨʠʯʥʫ ʬʽʛʫʨʫ ʟ ʚʠʤʽʨʷʥʠʤʠ 

ʢʫʪʘʤʠ. ʊʦʤʫ ʟʘʣʝʞʥʦ ʚʽʜ ʩʧʦʩʦʙʫ ʚʠʤʽʨʫ ʩʪʦʨʽʥ ʧʦʣʽʛʦʥʦʤʝʪʨʽʶ ʨʦʟʜʽʣʷʶʪʴ 

ʥʘ:  

ʘ) ʤʘʛʽʩʪʨʘʣʴʥʘ (ʨʠʩ. 8.2, ʘ) ï ʟ ʙʝʟʧʦʩʝʨʝʜʥʽʤ ʚʠʤʽʨʦʤ ʩʪʦʨʽʥ ʭʦʜʫ;  

ʙ) ʧʘʨʘʣʘʢʪʠʯʥʫ ʘʙʦ ʙʘʟʠʩʥʫ, ʟʘʩʥʦʚʘʥʫ ʥʘ ʥʝʧʨʷʤʦʤʫ ʚʠʟʥʘʯʝʥʥʽ ʩʪʦʨʽʥ 

ʧʦ ʢʦʨʦʪʢʦʤʫ ʙʘʟʠʩʫ ʽ ʛʦʩʪʨʠʤ ʧʘʨʘʣʘʢʪʠʯʥʠʤ ʢʫʪʘʤ (ʨʠʩ. 8.2, ʙ). ʇʨʠ ʮʴʦʤʫ 

ʙʝʟʧʦʩʝʨʝʜʥʽ ʣʽʥʽʡʥʽ ʚʠʤʽʨʠ ʟʚʦʜʷʪʴʩʷ ʜʦ ʤʽʥʽʤʫʤʫ [10, 11]. 
 

 
 

ʈʠʩ. 8.2. ʇʦʣʽʛʦʥʦʤʝʪʨʽʷ: 

ʘ ïʤʘʛʽʩʪʨʘʣʴʥʘ; ʙ ï ʧʘʨʘʣʘʢʪʠʯʥʘ ( ʙʘʟʠʩʥʘ ) 
 

ʗʢʱʦ ʙʘʟʠʩ ʘʚ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʠʡ ʜʦ ʩʪʦʨʦʥʠ ɸɺ ʧʦʣʽʛʦʥʦʤʝʪʨʠʯʥʦʛʦ 

ʭʦʜʫ ʽ ʜʽʣʠʪʴʩʷ ʥʝʶ ʥʘʚʧʽʣ, ʪʦ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʜʦʚʞʠʥʠ ʩʪʦʨʦʥʠ ɸɺ ʜʦʩʠʪʴ 

ʚʠʤʽʨʷʪʠ ʙʘʟʠʩ ʘʚ ʽ ʧʘʨʘʣʘʢʪʠʯʥʽ ʢʫʪʠ ű1 ʽ ű2. 

ʗʢ ʧʨʘʚʠʣʦ, ʤʝʪʦʜ ʧʦʣʽʛʦʥʦʤʝʪʨʽʾ ʜʦʮʽʣʴʥʦ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʚ ʨʘʡʦʥʘʭ, ʜʝ 

ʪʨʽʘʥʛʫʣʷʮʽʷ ʚʠʤʘʛʘʻ ʩʫʮʽʣʴʥʦʛʦ ʩʧʦʨʫʜʞʝʥʥʷ ʚʠʩʦʢʠʭ ʟʥʘʢʽʚ. 

ʇʦʣʽʛʦʥʦʤʝʪʨʽʷ 1 ʢʣʘʩʫ ʙʫʜʫʻʪʴʩʷ ʫ ʚʠʛʣʷʜʽ ʚʠʪʷʛʥʫʪʠʭ ʧʦ ʥʘʧʨʷʤʘʭ 

ʤʝʨʠʜʽʘʥʽʚ ʽ ʧʘʨʘʣʝʣʝʡ ʭʦʜʽʚ, ʱʦ ʫʪʚʦʨʶʶʪʴ ʣʘʥʢʠ ʧʝʨʰʦʢʣʘʩʥʦʛʦ ʧʦʣʽʛʦʥʫ ʟ 

ʧʝʨʠʤʝʪʨʦʤ 700 ï 800 ʢʤ. ʅʘ ʢʽʥʮʷʭ ʣʘʥʢʠ (ʫ ʚʝʨʰʠʥʘʭ ʧʦʣʽʛʦʥʽʚ) 

ʚʠʟʥʘʯʘʶʪʴʩʷ ʧʫʥʢʪʠ ʃʘʧʣʘʩʘ. ʇʦʣʽʛʦʥʦʤʝʪʨʽʷ 2 ʢʣʘʩʠ ʨʦʟʚʠʚʘʻʪʴʩʷ 

ʫʩʝʨʝʜʠʥʽ ʧʦʣʽʛʦʥʽʚ ʪʨʽʘʥʛʫʣʷʮʽʾ ʘʙʦ ʧʦʣʽʛʦʥʦʤʝʪʨʽʾ 1 ʢʣʘʩʫ ʫ ʚʠʛʣʷʜʽ ʤʝʨʝʞʽ 

ʟʘʤʢʥʫʪʠʭ ʧʦʣʽʛʦʥʽʚ ʟ ʧʝʨʠʤʝʪʨʦʤ 150 ï 180 ʢʤ. 
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 ʇʦʣʽʛʦʥʦʤʝʪʨʽʷ 3 ʽ 4 ʢʣʘʩʽʚ ʙʫʜʫʻʪʴʩʷ ʫ ʚʠʛʣʷʜʽ ʩʠʩʪʝʤ ʭʦʜʽʚ ʟ ʚʫʟʣʦʚʠʤʠ 

ʧʫʥʢʪʘʤʠ ʘʙʦ ʧʦʦʜʠʥʦʢʠʭ ʭʦʜʽʚ, ʱʦ ʩʧʠʨʘʶʪʴʩʷ ʥʘ * ʧʫʥʢʪʠ ʜʝʨʞʘʚʥʦʾ 

ʛʝʦʜʝʟʠʯʥʦʾ ʤʝʨʝʞʽ ʚʠʱʠʭ ʢʣʘʩʽʚ. ʆʩʥʦʚʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʦʣʽʛʦʥʦʤʝʪʨʽʾ 

ʧʨʠʚʝʜʝʥʽ ʚ ʪʘʙʣ. 8.2 [10]. 

ʊʘʙʣʠʮʷ 8.2 

 

ʂʣʘʩ 

ʧʦʣʽʛʦʥʦʤʝʪʨʽʾ 

 

ʄʘʢʩʠʤʘʣʴʥʝ 

ʯʠʩʣʦ ʩʪʦʨʽʥ ʚ 

ʭʦʜʽ 

 

ɼʦʚʞʠʥʘ 

ʩʪʦʨʽʥ, ʢʤ 

ʉʝʨʝʜʥʷ 

ʢʚʘʜʨʘʪʠʯʥʘ 

ʧʦʛʨʽʰʥʽʩʪʴ 

ʚʠʤʽʨʫ ʢʫʪʘ 

ɺʽʜʥʦʩʥʘ 

ʧʦʛʨʽʰʥʽʩʪʴ 

ʚʠʤʽʨʫ 

ʜʦʚʞʠʥʠ 

ʩʪʦʨʦʥʠ 

1 12 8 ï 30 0,4" 1:400 000 

2 6 5 ï 18 1,0 1:200 000 

3 6 3 ï 10 1,5 1:100 000 

4 20 0,25 ï 2 2,0 1:40 000 

 

ɼʝʨʞʘʚʥʘ ʥʽʚʝʣʽʨʥʘ ʤʝʨʝʞʘ. ɺʠʩʦʪʠ ʧʫʥʢʪʽʚ ʜʝʨʞʘʚʥʦʾ ʥʽʚʝʣʽʨʥʦʾ 

ʤʝʨʝʞʽ ʚʠʟʥʘʯʘʶʪʴ ʤʝʪʦʜʦʤ ʛʝʦʤʝʪʨʠʯʥʦʾ ʥʽʚʝʣʶʚʘʥʥʷ. ʇʦ ʪʦʯʥʦʩʪʽ ʽ 

ʧʨʠʟʥʘʯʝʥʥʶ ʜʝʨʞʘʚʥʘ ʥʽʚʝʣʽʨʥʘ ʤʝʨʝʞʘ ʨʦʟʜʽ- 

ʣʷʻʪʴʩʷ ʥʘ ʤʝʨʝʞʽ I, II , III  ʽ IV ʢʣʘʩʽʚ [10]. 

ʅʽʚʝʣʽʨʥʘ ʤʝʨʝʞʘ II ʢʣʘʩʫ ʩʢʣʘʜʝʥʘ ʟ ʭʦʜʽʚ, ʱʦ 

ʩʧʠʨʘʶʪʴʩʷ ʥʘ ʧʫʥʢʪʠ ʥʽʚʝʣʶʚʘʥʥʷ I ʢʣʘʩʫ ʽ 

ʫʪʚʦʨʶʶʪʴ ʧʦʣʽʛʦʥʠ ʟ ʧʝʨʠʤʝʪʨʦʤ ʚ 500 ï 600 ʢʤ 

(ʨʠʩ. 8.3). ʉʝʨʝʜʥʷ ʢʚʘʜʨʘʪʠʯʥʘ ʧʦʛʨʽʰʥʽʩʪʴ 

ʚʠʟʥʘʯʝʥʥʷ ʧʝʨʝʚʠʱʝʥʥʷ ʚ ʥʽʚʝʣʽʨʥʠʭ ʭʦʜʘʭ II  ʢʣʘʩʫ 

ʥʝ ʧʦʚʠʥʥʘ ʧʝʨʝʚʠʱʫʚʘʪʠ mh = 0,8 ʤʤ ʥʘ 1 ʢʤ ʭʦʜʫ. 

ʅʽʚʝʣʽʨʥʽ ʤʝʨʝʞʽ III ʢʣʘʩʫ ʧʨʦʢʣʘʜʘʶʪʴʩʷ (ʨʠʩ. 

8.3) ʫʩʝʨʝʜʠʥʽ ʧʦʣʽʛʦʥʽʚ ʥʽʚʝʣʷʮʽʾ I ʽ II ʢʣʘʩʽʚ ʫ 

ʚʠʛʣʷʜʽ ʩʠʩʪʝʤ ʽ ʦʢʨʝʤʠʭ ʭʦʜʽʚ, ʱʦ ʜʽʣʷʪʴ ʧʦʣʽʛʦʥ II 

ʢʣʘʩʫ ʥʘ 6 ï 9 ʧʦʣʽʛʦʥʽʚ ʧʝʨʠʤʝʪʨʦʤ 150 ï 200 ʢʤ. 

ʅʽʚʝʣʽʨʥʽ ʤʝʨʝʞʽ I ʽ II  ʢʣʘʩʽʚ ʻ ʛʦʣʦʚʥʦʶ ʚʠʩʦʪʥʦʶ 

ʦʩʥʦʚʦʶ, ʟʘ ʜʦʧʦʤʦʛʦʶ ʷʢʦʾ ʚʩʪʘʥʦʚʣʶʻʪʴʩʷ ʻʜʠʥʘ 

(ɹʘʣʪʽʡʩʴʢʘ) ʩʠʩʪʝʤʘ ʚʠʩʦʪ ʧʦ ʫʩʽʡ ʪʝʨʠʪʦʨʽʾ, ʽ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʚʠʨʽʰʝʥʥʷ ʥʘʫʢʦʚʠʭ ʟʘʚʜʘʥʴ: 

ʚʠʚʯʝʥʥʷ ʚʝʨʪʠʢʘʣʴʥʠʭ ʨʫʭʽʚ ʟʝʤʥʦʾ ʢʦʨʠ, ʚʠʟʥʘʯʝʥʥʷ 

ʨʽʚʥʷ ʚʦʜʠ ʚ ʤʦʨʷʭ ʽ ʦʢʝʘʥʘʭ ʽ ʪ. ʧ. ʃʽʥʽʾ ʥʽʚʝʣʶʚʘʥʥʷ I ʽ II  ʢʣʘʩʽʚ 

ʧʨʦʢʣʘʜʘʶʪʴʩʷ ʧʦ ʟʘʟʜʘʣʝʛʽʜʴ ʨʦʟʨʦʙʣʝʥʠʭ ʥʘʧʨʷʤʘʭ. ʅʝ ʨʽʜʰʝ ʯʠʤ ʯʝʨʝʟ 

ʢʦʞʥʽ 25 ʨʦʢʽʚ ʣʽʥʽʾ I ʽ ʯʘʩʪʢʦʚʦ II ʢʣʘʩʽʚ ʥʽʚʝʣʶʶʪʴʩʷ ʧʦʚʪʦʨʥʦ. ʋ ʫʩʽʭ 

ʚʠʧʘʜʢʘʭ ʣʽʥʽʾ ʥʽʚʝʣʶʚʘʥʥʷ I ʽ II ʢʣʘʩʽʚ ʧʨʦʢʣʘʜʘʶʪʴʩʷ ʧʦ ʪʨʘʩʘʭ ʟ ʥʘʡʙʽʣʴʰ 

ʩʧʨʠʷʪʣʠʚʠʤʠ ʛʨʫʥʪʦʚʠʤʠ ʫʤʦʚʘʤʠ ʽ ʥʘʡʤʝʥʰ ʩʢʣʘʜʥʠʤ ʧʨʦʬʽʣʝʤ. 

ʅʽʚʝʣʶʚʘʥʥʷ I ʢʣʘʩʫ ʚʠʢʦʥʫʻʪʴʩʷ ʟ ʥʘʡʚʠʱʦʶ ʪʦʯʥʽʩʪʶ, ʱʦ ʜʦʩʷʛʘʻʪʴʩʷ 

ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʥʘʡʙʽʣʴʰ ʜʦʩʢʦʥʘʣʠʭ ʧʨʠʣʘʜʽʚ ʽ ʤʝʪʦʜʽʚ ʩʧʦʩʪʝʨʝʞʝʥʴ 

ʩʝʨʝʜʥʷ ʢʚʘʜʨʘʪʠʯʥʘ ʚʠʧʘʜʢʦʚʘ ʧʦʛʨʽʰʥʽʩʪʴ ʚʠʟʥʘʯʝʥʥʷ ʧʝʨʝʚʠʱʝʥʥʷ mh = 

0,5 ʤʤ ʥʘ 1ʢʤ ʭʦʜʫ.  

ʇʫʥʢʠ  I ʢʣʘʩʘ 

ʍʦʜʠ  II  ʢʣʘʩʘ 

ʍʦʜʠ  III  ʢʣʘʩʘ 

ʍʦʜʠ  IV ʢʣʘʩʘ 

ʈʠʩ. 8.3. ʉʭʝʤʘ 

ʨʦʟʚʠʪʢʫ ʤʝʨʝʞ 

ʥʽʚʝʣʶʚʘʥʥʷ 
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ʅʽʚʝʣʽʨʥʘ ʤʝʨʝʞʘ II  ʢʣʘʩʫ ʩʢʣʘʜʝʥʘ ʟ ʭʦʜʽʚ, ʱʦ ʩʧʠʨʘʶʪʴʩʷ ʥʘ ʧʫʥʢʪʠ 

ʥʽʚʝʣʶʚʘʥʥʷ I ʢʣʘʩʫ ʽ ʫʪʚʦʨʶʶʪʴ ʧʦʣʽʛʦʥʠ ʟ ʧʝʨʠʤʝʪʨʦʤ ʚ 500 ï 600 ʢʤ (ʨʠʩ. 

8.3). ʉʝʨʝʜʥʷ ʢʚʘʜʨʘʪʠʯʥʘ ʧʦʛʨʽʰʥʽʩʪʴ ʚʠʟʥʘʯʝʥʥʷ ʧʝʨʝʚʠʱʝʥʥʷ ʚ ʥʽʚʝʣʽʨʥʠʭ 

ʭʦʜʘʭ II  ʢʣʘʩʫ ʥʝ ʧʦʚʠʥʥʘ ʧʝʨʝʚʠʱʫʚʘʪʠ mh = 0,8 ʤʤ ʥʘ 1 ʢʤ ʭʦʜʫ. 

ʅʽʚʝʣʽʨʥʽ ʤʝʨʝʞʽ III ʢʣʘʩʫ ʧʨʦʢʣʘʜʘʶʪʴʩʷ (ʨʠʩ. 8.3) ʫʩʝʨʝʜʠʥʽ ʧʦʣʽʛʦʥʽʚ 

ʥʽʚʝʣʷʮʽʾ I ʽ II ʢʣʘʩʽʚ ʫ ʚʠʛʣʷʜʽ ʩʠʩʪʝʤ ʽ ʦʢʨʝʤʠʭ ʭʦʜʽʚ, ʱʦ ʜʽʣʷʪʴ ʧʦʣʽʛʦʥ II 

ʢʣʘʩʫ ʥʘ 6 ï 9 ʧʦʣʽʛʦʥʽʚ ʧʝʨʠʤʝʪʨʦʤ 150 ï 200 ʢʤ (mh = 1,6 ʤʤ ʥʘ 1 ʢʤ ʭʦʜʫ). 

ʇʦʜʘʣʴʰʝ ʟʛʫʱʫʚʘʥʥʷ ʥʽʚʝʣʽʨʥʦʾ ʤʝʨʝʞʽ III  ʢʣʘʩʫ ʚʠʢʦʥʫʻʪʴʩʷ ʧʦʙʫʜʦʚʦʶ 

ʩʠʩʪʝʤ ʭʦʜʽʚ ʥʽʚʝʣʶʚʘʥʥʷ IV ʢʣʘʩʫ (mh = 6 ʤʤ ʥʘ 1 ʢʤ ʭʦʜʫ), ʱʦ ʩʧʠʨʘʶʪʴʩʷ 

ʥʘ ʧʫʥʢʪʠ ʥʽʚʝʣʶʚʘʥʥʷ ʚʠʱʠʭ ʢʣʘʩʽʚ. ʍʦʜʠ ʥʽʚʝʣʶʚʘʥʥʷ IV ʢʣʘʩʫ ʻ 

ʙʝʟʧʦʩʝʨʝʜʥʴʦʶ ʚʠʩʦʪʥʦʶ ʦʩʥʦʚʦʶ ʪʦʧʦʛʨʘʬʽʯʥʠʭ ʟʡʦʤʦʢ; ʛʫʩʪʠʥʘ ʾʭ 

ʧʨʦʢʣʘʜʝʥʥʷ ʦʙʫʤʦʚʣʶʻʪʴʩʷ ʤʘʩʰʪʘʙʘʤʠ ʟʡʦʤʦʢ ʽ ʭʘʨʘʢʪʝʨʦʤ ʨʝʣʴʻʬʫ 

ʤʽʩʮʝʚʦʩʪʽ. 

 ʃʽʥʽʾ ʥʽʚʝʣʶʚʘʥʥʷ ʫʩʽʭ ʢʣʘʩʽʚ ʚ ʩʝʨʝʜʥʴʦʤʫ ʯʝʨʝʟ ʢʦʞʥʽ 5 ʢʤ ʟʘʢʨʽʧ- 

ʣʶʶʪʴʩʷ ʥʘ ʤʽʩʮʝʚʦʩʪʽ ʧʦʩʪʽʡʥʠʤʠ ʨʝʧʝʨʘʤʠ ʽ ʤʘʨʢʘʤʠ. 

8.5. ɻʝʦʜʝʟʠʯʥʽ ʤʝʨʝʞʽ ʟʛʫʱʝʥʥʷ ʽ ʟʥʽʤʘʣʴʥʽ ʤʝʨʝʞʽ 

ɻʝʦʜʝʟʠʯʥʽ ʤʝʨʝʞʽ ʟʛʫʱʝʥʥʷ ʨʦʟʚʠʚʘʶʪʴʩʷ ʥʘ ʦʩʥʦʚʽ ʜʝʨʞʘʚʥʦʾ 

ʛʝʦʜʝʟʠʯʥʦʾ ʤʝʨʝʞʽ ʽ ʩʣʫʞʘʪʴ ʜʣʷ ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʚʝʣʠʢʦʤʘʩʰʪʘʙʥʠʭ ʟʡʦʤʦʢ, 

ʘ ʪʘʢʦʞ ʽʥʞʝʥʝʨʥʦ-ʛʝʦʜʝʟʠʯʥʠʭ ʽ ʤʘʨʢʰʝʡʜʝʨʩʴʢʠʭ ʨʦʙʽʪ, ʱʦ ʚʠʢʦʥʫʶʪʴʩʷ ʚ 

ʤʽʩʪʘʭ ʽ ʩʝʣʠʱʘʭ, ʥʘ ʙʫʜʽʚʝʣʴʥʠʭ ʤʘʡʜʘʥʯʠʢʘʭ ʚʝʣʠʢʠʭ ʧʨʦʤʠʩʣʦʚʠʭ ʦʙ'ʻʢʪʽʚ, 

ʥʘ ʪʝʨʠʪʦʨʽʷʭ ʛʽʨʩʴʢʠʭ ʚʽʜʚʝʜʝʥʴ ʽ ʪ. ʜ. [10, 11].  

ʇʣʘʥʦʚʽ ʛʝʦʜʝʟʠʯʥʽ ʤʝʨʝʞʽ ʟʛʫʱʝʥʥʷ ʩʪʚʦʨʶʶʪʴʩʷ ʫ ʚʠʛʣʷʜʽ ʪʨʽʘʥʛʫʣʷʮʽʾ 

(ʪʨʽʘʥʛʫʣʷʮʽʡʥʽ ʤʝʨʝʞʽ) ʽ ʧʦʣʽʛʦʥʦʤʝʪʨʽʾ 1 ʽ 2 ʨʦʟʨʷʜʽʚ. ʊʨʽʘʥʛʫʣʷʮʽʷ 1 

ʨʦʟʨʷʜʫ ʨʦʟʚʠʚʘʻʪʴʩʷ ʫ ʚʠʛʣʷʜʽ ʤʝʨʝʞ ʽ ʣʘʥʮʶʞʢʽʚ ʪʨʠʢʫʪʥʠʢʽʚ ʽʟ ʩʪʦʨʦʥʦʶ  

1 ï 5 ʢʤ, ʘ ʪʘʢʦʞ ʰʣʷʭʦʤ ʚʩʪʘʚʦʢ ʦʢʨʝʤʠʭ ʧʫʥʢʪʽʚ ʚ ʤʝʨʝʞʫ ʚʠʱʦʛʦ ʢʣʘʩʫ. 

ʂʫʪʠ ʚʠʤʽʨʶʶʪʴʩʷ ʟ ʩʝʨʝʜʥʴʦʶ ʢʚʘʜʨʘʪʠʯʥʦʶ ʧʦʛʨʽʰʥʽʩʪʶ ʥʝ ʙʽʣʴʰʝ 5", 

ʚʽʜʥʦʩʥʘ ʧʦʛʨʽʰʥʽʩʪʴ ʚʠʭʽʜʥʠʭ ʩʪʦʨʽʥ ï ʥʝ ʙʽʣʴʰʝ 1:50 000. 

ʊʨʽʘʥʛʫʣʷʮʽʷ 2 ʨʦʟʨʷʜʠ ʙʫʜʫʻʪʴʩʷ ʪʘʢ ʩʘʤʦ, ʷʢ ʪʨʽʘʥʛʫʣʷʮʽʷ 1 ʨʦʟʨʷʜʫ; 

ʢʨʽʤ ʪʦʛʦ, ʧʦʣʦʞʝʥʥʷ ʧʫʥʢʪʽʚ 2 ʨʦʟʨʷʜʠ ʤʦʞʝ ʚʠʟʥʘʯʘʪʠʩʷ ʧʨʷʤʠʤʠ, 

ʟʚʦʨʦʪʥʠʤʠ ʽ ʢʦʤʙʽʥʦʚʘʥʠʤʠ ʛʝʦʜʝʟʠʯʥʠʤʠ ʟʘʩʽʯʢʘʤʠ. ɼʦʚʞʠʥʠ ʩʪʦʨʽʥ 

ʪʨʠʢʫʪʥʠʢʽʚ ʚ ʤʝʨʝʞʘʭ 2 ʨʦʟʨʷʜʠ ʧʨʠʡʤʘʶʪʴʩʷ ʚʽʜ 0,5 ʜʦ 3 ʢʤ, ʩʝʨʝʜʥʷ 

ʢʚʘʜʨʘʪʠʯʥʘ ʧʦʛʨʽʰʥʽʩʪʴ ʚʠʤʽʨʫ ʢʫʪʽʚ ï 10", ʚʽʜʥʦʩʥʘ ʧʦʛʨʽʰʥʽʩʪʴ ʚʠʭʽʜʥʠʭ 

ʩʪʦʨʽʥ ï ʥʝ ʙʽʣʴʰʝ 1: 20 000. 

ʇʦʣʽʛʦʥʦʤʝʪʨʽʷ 1 ʽ 2 ʨʦʟʨʷʜʽʚ ʩʪʚʦʨʶʻʪʴʩʷ ʫ ʚʠʛʣʷʜʽ ʧʦʦʜʠʥʦʢʠʭ ʭʦʜʽʚ 

ʘʙʦ ʩʠʩʪʝʤ ʟ ʚʫʟʣʦʚʠʤʠ ʪʦʯʢʘʤʠ, ʜʦʚʞʠʥʠ ʩʪʦʨʽʥ ʷʢʠʭ ʧʨʠʡʤʘʶʪʴʩʷ ʚ 

ʩʝʨʝʜʥʴʦʤʫ ʨʽʚʥʠʤʠ, ʚʽʜʧʦʚʽʜʥʦ, 0,3 ʽ 0,2 ʢʤ. ʉʝʨʝʜʥʷ ʢʚʘʜʨʘʪʠʯʥʘ 

ʧʦʛʨʽʰʥʽʩʪʴ ʚʠʤʽʨʫ ʢʫʪʽʚ ʚ ʭʦʜʘʭ ʧʦʣʽʛʦʥʦʤʝʪʨʽʾ 1 ʨʦʟʨʷʜʫ ï 5", ʚʽʜʥʦʩʥʘ 

ʧʦʛʨʽʰʥʽʩʪʴ ʚʠʤʽʨʫ ʜʦʚʞʠʥ ï 1:10 000. ʋ ʧʦʣʽʛʦʥʦʤʝʪʨʽʾ 2 ʨʦʟʨʷʜʠ ʪʦʯʥʽʩʪʴ 

ʢʫʪʦʚʠʭ ʽ ʣʽʥʽʡʥʠʭ ʚʠʤʽʨʽʚ ʚ 2 ʨʘʟʠ ʥʠʞʯʝ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʧʦʣʽʛʦʥʦʤʝʪʨʽʻʶ 1 

ʨʦʟʨʷʜʫ. 

ʅʘ ʫʩʽ ʧʫʥʢʪʠ ʛʝʦʜʝʟʠʯʥʠʭ ʤʝʨʝʞ ʟʛʫʱʝʥʥʷ ʤʘʶʪʴ ʙʫʪʠ ʧʝʨʝʜʘʥʽ 

ʚʽʜʤʽʪʢʠ ʥʽʚʝʣʶʚʘʥʥʷʤ IV ʢʣʘʩʫ ʘʙʦ ʪʝʭʥʽʯʥʠʤ ʥʽʚʝʣʶʚʘʥʥʷʤ. ʋ ʛʽʨʩʴʢʽʡ 
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ʤʽʩʮʝʚʦʩʪʽ ʜʦʧʫʩʢʘʻʪʴʩʷ ʧʝʨʝʜʘʯʘ ʚʽʜʤʽʪʦʢ ʪʦʯʦʢ ʪʨʠʛʦʥʦʤʝʪʨʠʯʥʠʤ 

ʥʽʚʝʣʶʚʘʥʥʷʤ. 

ɿʥʽʤʘʣʴʥʽ ʛʝʦʜʝʟʠʯʥʽ ʤʝʨʝʞʽ (ʛʝʦʜʝʟʠʯʥʝ ʟʥʽʤʘʣʴʥʝ ʦʙˇʨʫʥʪʫʚʘʥʥʷ) 

ʩʪʚʦʨʶʶʪʴʩʷ ʜʣʷ ʟʛʫʱʫʚʘʥʥʷ ʛʝʦʜʝʟʠʯʥʦʾ ʤʝʨʝʞʽ ɼʦ ʱʽʣʴʥʦʩʪʽ, ʱʦ 

ʟʘʙʝʟʧʝʯʫʻ ʚʠʢʦʥʘʥʥʷ ʪʦʧʦʛʨʘʬʽʯʥʦʾ ʟʡʦʤʢʠ. ʑʽʣʴʥʽʩʪʴ ʟʥʽʤʘʣʴʥʠʭ ʤʝʨʝʞ 

ʚʠʟʥʘʯʘʻʪʴʩʷ ʤʘʩʰʪʘʙʦʤ ʟʡʦʤʢʠ, ʭʘʨʘʢʪʝʨʦʤ ʨʝʣʴʻʬʫ ʤʽʩʮʝʚʦʩʪʽ, ʘ ʪʘʢʦʞ 

ʥʝʦʙʭʽʜʥʽʩʪʶ ʟʘʙʝʟʧʝʯʝʥʥʷ ʽʥʞʝʥʝʨʥʦ-ʛʝʦʜʝʟʠʯʥʠʭ, ʤʘʨʢʰʝʡʜʝʨʩʴʢʠʭ ʽ 

ʽʥʰʠʭ ʨʦʙʽʪ ʜʣʷ ʮʽʣʝʡ ʜʦʩʣʽʜʞʝʥʥʷ, ʙʫʜʽʚʥʠʮʪʚʘ ʽ ʝʢʩʧʣʫʘʪʘʮʽʾ ʩʧʦʨʫʜ. 

ɿʥʽʤʘʣʴʥʝ ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʨʦʟʚʠʚʘʻʪʴʩʷ ʚʽʜ ʧʫʥʢʪʽʚ ʜʝʨʞʘʚʥʠʭ 

ʛʝʦʜʝʟʠʯʥʠʭ ʤʝʨʝʞ ʽ ʛʝʦʜʝʟʠʯʥʠʭ ʤʝʨʝʞ ʟʛʫʱʝʥʥʷ. ɿʥʽʤʘʣʴʥʽ ʤʝʨʝʞʽ 

ʩʪʚʦʨʶʶʪʴʩʷ ʧʦʙʫʜʦʚʦʶ ʟʥʽʤʘʣʴʥʠʭ ʪʨʽʘʥʛʫʣʷʮʽʡʥʠʭ ʤʝʨʝʞ, ʧʨʦʢʣʘʜʝʥʥʷʤ, 

ʪʝʦʜʦʣʽʪʥʠʭ ʪʘʭʝʦʤʝʪʨʠʯʥʠʭ ʽ ʤʝʥʟʫʣʴʥʠʭ ʭʦʜʽʚ, ʧʨʷʤʠʤʠ, ʟʚʦʨʦʪʥʠʤʠ ʽ 

ʢʦʤʙʽʥʦʚʘʥʠʤʠ ʟʘʩʽʯʢʘʤʠ. ʇʨʠ ʨʦʟʚʠʪʢʫ ʟʥʽʤʘʣʴʥʦʛʦ ʦʙˇʨʫʥʪʫʚʘʥʥʷ 

ʦʜʥʦʯʘʩʥʦ ʚʠʟʥʘʯʘʻʪʴʩʷ, ʷʢ ʧʨʘʚʠʣʦ, ʧʣʘʥʦʚʝ ʽ ʚʠʩʦʪʥʝ ʧʦʣʦʞʝʥʥʷ ʪʦʯʦʢ.  

ɺʠʩʦʪʠ ʪʦʯʦʢ ʟʥʽʤʘʣʴʥʠʭ ʤʝʨʝʞ ʚʠʟʥʘʯʘʶʪʴʩʷ ʪʨʠʛʦʥʦʤʝʪʨʠʯʥʠʤ 

ʥʽʚʝʣʶʚʘʥʥʷʤ ʘʙʦ ʛʝʦʤʝʪʨʠʯʥʠʤ ʥʽʚʝʣʶʚʘʥʥʷʤ ʛʦʨʠʟʦʥʪʘʣʴʥʠʤ ʧʨʦʤʝʥʝʤ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʥʽʚʝʣʽʨʘ, ʘ ʪʘʢʦʞ ʪʝʦʜʦʣʽʪʘ ʟ ʨʽʚʥʝʤ ʧʨʠ ʪʨʫʙʽ. 

8.6. ɿʘʢʨʽʧʣʝʥʥʷ ʽ ʧʦʟʥʘʯʝʥʥʷ ʥʘ ʤʽʩʮʝʚʦʩʪʽ ʧʫʥʢʪʽʚ ʛʝʦʜʝʟʠʯʥʦʾ ʤʝʨʝʞʽ 

ʇʫʥʢʪʠ ʛʝʦʜʝʟʠʯʥʠʭ ʤʝʨʝʞ ʟʘʢʨʽʧʣʶʶʪʴʩʷ ʥʘ ʤʽʩʮʝʚʦʩʪʽ ʧʽʜʟʝʤʥʠʤʠ 

ʮʝʥʪʨʘʤʠ, ʷʢʽ ʧʦʚʠʥʥʽ ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʥʝʟʤʽʥʥʽʩʪʴ ʧʦʣʦʞʝʥʥʷ ʽ ʟʙʝʨʝʞʝʥʥʷ 

ʧʫʥʢʪʫ ʚʧʨʦʜʦʚʞ ʪʨʠʚʘʣʦʛʦ ʯʘʩʫ [6, 10]. 

ʊʠʧʠ ʧʽʜʟʝʤʥʠʭ ʮʝʥʪʨʽʚ ʚʩʪʘʥʦʚʣʶʶʪʴʩʷ ʟʘʣʝʞʥʦ ʚʽʜ ʬʽʟʠʢʦ-ʛʝʦʛʨʘʬʽʯ -

ʥʠʭ ʫʤʦʚ ʨʝʛʽʦʥʫ, ʩʢʣʘʜʫ ˇʨʫʥʪʫ ʽ ʛʣʠʙʠʥʠ ʩʝʟʦʥʥʦʛʦ ʧʨʦʤʝʨʟʘʥʥʷ ˇʨʫʥʪʫ. 

ʅʘʧʨʠʢʣʘʜ, ʮʝʥʪʨ ʧʫʥʢʪʫ ʜʝʨʞʘʚʥʦʾ ʛʝʦʜʝʟʠʯʥʦʾ ʤʝʨʝʞʽ 1 ï 4 ʢʣʘʩʽʚ 

 

ʈʠʩ. 8.4.  ʎʝʥʪʨ ʧʫʥʢʪʫ ʜʝʨʞʘʚʥʦʾ ʤʝʨʝʞʽ 1 - 4 ʢʣʘʩʽʚ ʪʠʧʫ1: 

a ï ʟʘʛʘʣʴʥʠʡ ʚʠʛʣʷʜ; ʙ ï ʤʘʨʢʘ 
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ʪʠʧʫ 1 ʟʛʽʜʥʦ ʽʥʩʪʨʫʢʮʽʾ "ʎʝʥʪʨʠ ʽ ʨʝʧʝʨʠ ʜʝʨʞʘʚʥʦʾ ʛʝʦʜʝʟʠʯʥʦʾ ʤʝʨʝʞʽ " 

ʧʨʠʟʥʘʯʝʥʠʡ ʜʣʷ ʧʽʚʜʝʥʥʦʾ ʟʦʥʠ ʩʝʟʦʥʥʦʛʦ ʧʨʦʤʝʨʟʘʥʥʷ ʛʫʨʪʽʚ. ɺʽʥ 

ʩʢʣʘʜʘʻʪʴʩʷ (ʨʠʩ. 8.4, ʘ) ʽʟ ʟʘʣʽʟʦʙʝʪʦʥʥʦʛʦ ʧʽʣʦʥʘ ʧʝʨʝʨʽʟʦʤ 16Ĭ16 ʩʤ (ʯʠ 

ʘʟʙʦʮʝʤʝʥʪʥʦʾ ʪʨʫʙʠ 14 ï 16 ʩʤ, ʟʘʧʦʚʥʝʥʦʶ ʙʝʪʦʥʦʤ) ʽ ʙʝʪʦʥʥʦʛʦ ʷʢʦʨʷ. 

ʇʽʣʦʥ ʮʝʤʝʥʪʫʻʪʴʩʷ ʚ ʷʢʽʨ. ʆʩʥʦʚʘ ʮʝʥʪʨʫ ʧʦʚʠʥʥʘ ʨʦʟʪʘʰʦʚʫʚʘʪʠʩʷ ʥʠʞʯʝ 

ʛʣʠʙʠʥʠ ʩʝʟʦʥʥʦʛʦ ʧʨʦʤʝʨʟʘʥʥʷ ˇʨʫʥʪʫ ʥʝ ʤʝʥʰʝ 0,5 ʤ ʽ ʥʝ ʤʝʥʰʝ 1,3 ʤ ʚʽʜ 

ʧʦʚʝʨʭʥʽ ʟʝʤʣʽ. ʋ ʚʝʨʭʥʽʡ ʯʘʩʪʠʥʽ ʟʥʘʢʫ ʥʘ ʨʽʚʥʽ ʧʦʚʝʨʭʥʽ ʟʝʤʣʽ ʙʝʪʦʥʫʻʪʴʩʷ 

ʯʘʚʫʥʥʘ ʤʘʨʢʘ (ʨʠʩ. 8.4, ʙ). ʅʘʜ ʤʘʨʢʦʶ ʚ ʨʘʜʽʫʩʽ 0,5 ʤ ʥʘʩʠʧʘʻʪʴʩʷ ˇʨʫʥʪ 

ʰʘʨʦʤ 10 ï 15 ʩʤ ɺ 1,5 ʤ ʚʽʜ ʮʝʥʪʨʫ ʚʩʪʘʥʦʚʣʶʻʪʴʩʷ ʨʦʟʧʽʟʥʘʚʘʣʴʥʠʡ ʩʪʦʚʧ ʟ 

ʦʭʦʨʦʥʥʦʶ ʧʣʠʪʦʶ. 

ʇʫʥʢʪʠ ʚʠʩʦʪʥʦʾ ʛʝʦʜʝʟʠʯʥʦʾ ʤʝʨʝʞʽ ʟʘʢʨʽʧʣʶʶʪʴʩʷ ˇʨʫʥʪʦʚʠʤʠ ʨʝʧʝʨʘ- 

ʤʠ (ʨʠʩ. 8.5, ʘ), ʩʪʽʥʥʠʤʠ ʨʝʧʝʨʘʤʠ (ʨʠʩ. 8.5, ʙ) ʽ ʤʘʨʢʘʤʠ (ʨʠʩ. 8.5, ʚ) [6, 10]. 

 

ʈʠʩ. 8.5. ʇʫʥʢʪʠ ʥʽʚʝʣʽʨʥʦʾ ʤʝʨʝʞʽ: ʘ - ʛʨʫʥʪʦʚʠʡ ʨʝʧʝʨ; ʙ - ʩʪʽʥʥʠʡ ʨʝʧʝʨ;  

 ʚ ï ʥʽʚʝʣʽʨʥʘ ʤʘʨʢʘ 

 

ɻʨʫʥʪʦʚʠʡ ʨʝʧʝʨ ʫ ʚʝʨʭʥʽʡ ʯʘʩʪʠʥʽ ʤʘʻ ʯʘʚʫʥʥʫ ʤʘʨʢʫ; ʚʽʜʤʽʪʢʘ ʨʝʧʝʨʘ 

ʚʽʜʥʦʩʠʪʴʩʷ ʜʦ ʚʝʨʭʥʴʦʾ ʪʦʯʢʠ ʧʽʚʩʬʝʨʠʯʥʦʛʦ ʚʠʩʪʫʧʫ ʤʘʨʢʠ. ɺʠʩʦʪʫ 

ʩʪʽʥʥʦʛʦ ʨʝʧʝʨʘ ʚʠʟʥʘʯʘʶʪʴ ʜʣʷ ʚʝʨʭʥʴʦʾ ʛʨʘʥʽ ʚʠʩʪʫʧʫ, ʘ ʚʠʩʦʪʠ ʤʘʨʦʢ ï ʜʣʷ 

ʮʝʥʪʨʫ ʦʪʚʦʨʫ, ʟʨʦʙʣʝʥʦʛʦ ʚ ʜʠʩʢʫ. ɺ ʷʢʦʩʪʽ ʟʦʚʥʽʰʥʴʦʛʦ ʦʬʦʨʤʣʝʥʥʷ ʩʪʽʥʥʦ- 

ʛʦ ʨʝʧʝʨʘ ʩʣʫʞʠʪʴ ʦʭʦʨʦʥʥʘ ʧʣʠʪʘ, ʚʽʜʣʠʪʘ ʟ ʯʘʚʫʥʫ. ɺʦʥʘ ʟʘʢʨʽʧʣʶʻʪʴʩʷ ʚ 

ʩʪʽʥʽ ʙʫʜʽʚʣʽ ʘʙʦ ʩʧʦʨʫʜʠ ʧʦʨʷʜ ʽʟ ʩʪʽʥʥʠʤ ʨʝʧʝʨʦʤ ʘʙʦ ʥʘʜ ʥʠʤ. 

ʂʦʥʩʪʨʫʢʮʽʾ ʮʝʥʪʨʽʚ ʛʝʦʜʝʟʠʯʥʠʭ ʧʫʥʢʪʽʚ ʪʨʽʘʥʛʫʣʷʮʽʾ ʽ ʧʦʣʽʛʦʥʦʤʝʪʨʽʾ 1  

ʽ 2 ʨʦʟʨʷʜʽʚ ʨʝʢʦʤʝʥʜʦʚʘʥʽ ʚ ʽʥʩʪʨʫʢʮʽʾ [5].  

ʅʘ ʨʠʩ. 8.6 ʟʦʙʨʘʞʝʥʠʡ ʮʝʥʪʨ ʪʠʧʫ 5 ʜʣʷ ʨʘʡʦʥʽʚ ʟ ʩʝʟʦʥʥʠʤ 

ʧʨʦʤʝʨʟʘʥʥʷʤ ʛʨʫʥʪʽʚ, ʱʦ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʜʚʦʭ ʙʝʪʦʥʥʠʭ ʙʣʦʢʽʚ ʫ ʬʦʨʤʽ 

ʈʦʟʤʽʨʠ ʚ ʩʤ 

ʈʦʟʤʽʨʠ ʚ ʤʤ 



96 

 

 

ʫʩʽʯʝʥʠʭ ʧʽʨʘʤʽʜ. ʋ ʢʦʞʥʦʤʫ ʟ ʙʣʦʢʽʚ ʥʘ ʧʨʷʤʦʚʠʩʥʽʡ ʣʽʥʽʾ ʟʘʮʝʤʝʥʪʦʚʘʥʽ 

ʤʘʨʢʠ. 

ɼʣʷ ʟʘʢʨʽʧʣʝʥʥʷ ʧʫʥʢʪʽʚ ʟʥʽʤʘʣʴʥʦʛʦ ʦʙʛʨʫʥʪʫʚʘʥʥʷ, ʟʙʝʨʝʞʝʥʥʷ ʷʢʠʭ 

ʤʘʻ ʙʫʪʠ ʟʘʙʝʟʧʝʯʝʥʝ ʚʧʨʦʜʦʚʞ ʜʝʢʽʣʴʢʦʭ ʨʦʢʽʚ, ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʮʝʥʪʨʠ ʫ 

ʚʠʛʣʷʜʽ ʙʝʪʦʥʥʠʭ (ʨʠʩ. 8.7, ʘ) ʽ ʜʝʨʝʚ'ʷʥʠʭ ʩʪʦʚʧʽʚ (ʨʠʩ. 8.7, ʙ) ʽ ʤʝʪʘʣʝʚʠʭ 

ʪʨʫʙ ʟ ʙʝʪʦʥʥʠʤ ʷʢʦʨʝʤ (ʨʠʩ. 8.7, ʚ) ʫ ʪʠʭ, ʱʦ ʟʘʢʣʘʜʘʶʪʴʩʷ ʥʘ ʛʣʠʙʠʥʫ 80 

ʩʤ. 

ɺʝʣʠʢʘ ʯʘʩʪʠʥʘ ʧʫʥʢʪʽʚ ʟʥʽʤʘʣʴʥʠʭ ʤʝʨʝʞ ʟʘʢʨʽʧʣʶʻʪʴʩʷ ʪʠʤʯʘʩʦʚʠʤʠ 

ʟʥʘʢʘʤʠ, ʱʦ ʻ ʜʝʨʝʚ'ʷʥʠʤʠ ʢʽʣʢʘʤʠ ʘʙʦ ʤʝʪʘʣʝʚʠʤʠ ʪʨʫʙʢʘʤʠ ʟʘʚʜʦʚʞʢʠ ʥʝ 

ʤʝʥʰʝ 40 ï 50 ʩʤ, ʷʢʽ ʟʘʙʠʚʘʶʪʴ ʚʨʽʚʝʥʴ ʟ ʧʦʚʝʨʭʥʝʶ ʟʝʤʣʽ; ʮʝʥʪʨʦʤ 

ʜʝʨʝʚ'ʷʥʦʛʦ ʪʠʤʯʘʩʦʚʦʛʦ ʟʥʘʢʫ ʩʣʫʞʠʪʴ ʮʚʷʭ, ʚʙʠʪʠʡ ʫ ʚʝʨʭʥʽʡ ʪʦʨʝʮʴ ʢʽʣʢʘ. 

ɼʣʷ ʧʦʣʝʛʰʝʥʥʷ ʚʽʜʰʫʢʫʚʘʥʥʷ ʪʘʢʦʛʦ ʟʥʘʢʫ ʧʦʨʷʜ ʟ ʥʠʤ ʟʘʙʠʚʘʶʪʴ ʩʪʦʨʦʞʦʢ 

ʚʠʩʦʪʦʶ 30 ʩʤ; ʟʥʘʢ ʦʙʢʦʧʫʶʪʴ ʢʨʫʛʣʦʶ ʢʘʥʘʚʢʦʶ ʜʽʘʤʝʪʨʦʤ 0,8 ʤ. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

   ʈʠʩ. 8.7. ʎʝʥʪʨʠ ʜʦʚʛʦʪʨʠʚʘʣʠʭ ʧʫʥʢʪʽʚ ʟʥʽʤʘʣʴʥʦʛʦ ʦʙˇʨʫʥʪʫʚʘʥʥʷ 

 

 

 

 

ʈʠʩ. 8.7. ʎʝʥʪʨʠ ʜʦʚʛʦʪʨʠʚʘʣʠʭ ʧʫʥʢʪʽʚ ʟʥʽʤʘʣʴʥʦʛʦ ʦʙˇʨʫʥʪʫʚʘʥʥʷ 

ɼʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʚʟʘʻʤʥʦʾ ʚʠʜʠʤʦʩʪʽ ʤʽʞ ʩʫʤʽʞʥʠʤʠ ʛʝʦʜʝʟʠʯʥʠʤʠ 

ʧʫʥʢʪʘʤʠ ʧʨʠ ʚʠʨʦʙʥʠʮʪʚʽ ʢʫʪʦʚʠʭ ʽ ʣʽʥʽʡʥʠʭ ʚʠʤʽʨʽʚ ʥʘʜ ʮʝʥʪʨʘʤʠ 

ʚʩʪʘʥʦʚʣʶʶʪʴʩʷ ʥʘʟʝʤʥʽ ʛʝʦʜʝʟʠʯʥʽ ʟʥʘʢʠ [10]. ʊʠʧ ʟʦʚʥʽʰʥʽʭ ʟʥʘʢʽʚ 

ʟʘʣʝʞʠʪʴ ʚʽʜ ʪʦʛʦ, ʥʘ ʷʢʫ ʚʠʩʦʪʫ ʪʨʝʙʘ ʧʽʜʥʷʪʠ ʧʨʠʣʘʜ ʜʣʷ ʚʩʪʘʥʦʚʣʝʥʥʷ 

ʥʦʨʤʘʣʴʥʦʾ ʚʠʜʠʤʦʩʪʽ ʤʽʞ ʩʫʤʽʞʥʠʤʠ ʧʫʥʢʪʘʤʠ. ʆʩʥʦʚʥʠʤʠ ʚʠʤʦʛʘʤʠ ʜʦ 

ʟʦʚʥʽʰʥʽʭ ʛʝʦʜʝʟʠʯʥʠʭ ʟʥʘʢʽʚ ʻ: ʾʭ ʤʽʮʥʽʩʪʴ ʽ ʜʦʚʛʦʪʨʠʚʘʣʝ ʟʙʝʨʝʞʝʥʥʷ, 

ʈʠʩ.8.6. ʎʝʥʪʨ ï ʨʝʧʝʨ  

ʛʝʦʜʝʟʠʯʥʦʾ ʤʝʨʝʞʽ ʩʛʫʱʝʥʥʷ 

ʪʠʧʫ5 

 

ʈʦʟʤʽʨʠ ʚ 

ʩʤ 

 

ʈʠʩ. 8.6. ʎʝʥʪʨ ï ʨʝʧʝʨ 

ʛʝʦʜʝʟʠʯʥʦʾ ʤʝʨʝʞʽ ʩʛʫʱʝʥʥʷ 

ʪʠʧʫ5 

 

ʈʦʟʤʽʨʠ ʚ ʩʤ 
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ʞʦʨʩʪʢʽʩʪʴ ʽ ʩʪʽʡʢʽʩʪʴ, ʟʨʫʯʥʽʩʪʴ ʨʦʙʦʪʠ ʥʘ ʟʥʘʢʘʭ ʽ ʙʝʟʧʝʢʘ ʧʽʜʡʦʤʫ ʽ ʩʧʫʩʢʫ 

ʟ ʥʠʭ. ɿʘʟʚʠʯʘʡ ʛʝʦʜʝʟʠʯʥʽ ʟʥʘʢʠ ʤʘʶʪʴ ʧʨʠʩʪʦʩʫʚʘʥʥʷ ʜʣʷ ʫʩʪʘʥʦʚʢʠ 

ʧʨʠʣʘʜʫ (ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʠʡ ʩʪʦʚʧʯʠʢ), ʧʣʘʪʬʦʨʤʫ ʜʣʷ ʩʧʦʩʪʝʨʽʛʘʯʘ ʽ 

ʚʽʟʠʨʥʠʡ ʧʨʠʩʪʨʽʡ (ʮʠʣʽʥʜʨ).  

ʊʫʨʠ ʻ ʢʘʤ'ʷʥʠʤʠ, ʮʝʛʣʷʥʠʤʠ ʘʙʦ ʙʝʪʦʥʥʠʤʠ ʩʪʦʚʧʘʤʠ, ʱʦ ʩʧʦ- 

ʨʫʜʞʫʶʪʴʩʷ ʥʘʜ ʤʘʨʢʦʶ, ʟʘʢʣʘʜʝʥʦʶ ʚ ʩʢʝʣʽ; ʚʩʪʘʥʦʚʣʶʶʪʴʩʷ ʥʘ ʩʢʝʣʷʩʪʠʭ 

ʚʝʨʰʠʥʘʭ ʚ ʛʽʨʩʴʢʽʡ ʤʽʩʮʝʚʦʩʪʽ. ʇʽʨʘʤʽʜʠ ʙʫʜʫʶʪʴʩʷ ʥʘ ʚʝʣʠʢʠʭ ʛʝʦʜʝʟʠʯʥʠʭ 

ʤʝʨʝʞʘʭ ʫʩʽʭ ʢʣʘʩʽʚ ʫ ʚʽʜʢʨʠʪʽʡ ʤʽʩʮʝʚʦʩʪʽ, ʷʢʱʦ ʚʠʜʠʤʽʩʪʴ ʥʘ ʩʫʤʽʞʥʽ 

ʧʫʥʢʪʠ ʤʦʞʣʠʚʘ ʽʟ ʟʝʤʣʽ. ɺʦʥʠ ʙʫʚʘʶʪʴ ʪʨʴʦʭ ï ʽ ʯʦʪʠʨʠʛʨʘʥʥʽ, ʧʨʦʩʪʽ, ʟ 

ʰʪʘʪʠʚʦʤ ʽ ʟ ʚʽʭʦʶ; ʚʠʩʦʪʘ ʧʽʨʘʤʽʜ ʟʘʟʚʠʯʘʡ ʢʦʣʠʚʘʻʪʴʩʷ ʚʽʜ 5 ʜʦ 10 ʤ. 

ʇʽʨʘʤʽʜʠ ʙʫʜʫʶʪʴʩʷ ʥʘ ʚʝʣʠʢʠʭ ʛʝʦʜʝʟʠʯʥʠʭ ʤʝʨʝʞʘʭ ʫʩʽʭ ʢʣʘʩʽʚ ʫ 

ʚʽʜʢʨʠʪʽʡ ʤʽʩʮʝʚʦʩʪʽ, ʷʢʱʦ ʚʠʜʠʤʽʩʪʴ ʥʘ ʩʫʤʽʞʥʽ ʧʫʥʢʪʠ ʤʦʞʣʠʚʘ ʽʟ ʟʝʤʣʽ. 

ɺʦʥʠ ʙʫʚʘʶʪʴ ʪʨʴʦʭ ï ʽ ʯʦʪʠʨʠʛʨʘʥʥʽ, ʧʨʦʩʪʽ, ʟ ʰʪʘʪʠʚʦʤ ʽ ʟ ʚʽʭʦʶ; ʚʠʩʦʪʘ 

ʧʽʨʘʤʽʜ ʟʘʟʚʠʯʘʡ ʢʦʣʠʚʘʻʪʴʩʷ ʚʽʜ 5 ʜʦ 10 ʤ. 

 

 

ɿʘʣʝʞʥʦ ʚʽʜ ʢʦʥʩʪʨʫʢʮʽʾ ʟʦʚʥʽʰʥʽ ʛʝʦʜʝʟʠʯʥʽ ʟʥʘʢʠ ʧʽʜʨʦʟʜʽʣʷʶʪʴʩʷ ʥʘ 

ʪʫʨʠ, ʧʽʨʘʤʽʜʠ, ʧʨʦʩʪʽ ʽ ʩʢʣʘʜʥʽ ʩʠʛʥʘʣʠ (ʨʠʩ. 8.8). 

ʇʨʠ ʥʝʦʙʭʽʜʥʦʩʪʽ ʧʽʜʡʦʤʫ ʧʨʠʣʘʜʫ ʥʘ ʚʠʩʦʪʫ ʜʦ 10 ʤ ʙʫʜʫʶʪʴ ʧʨʦʩʪʽ 

ʩʠʛʥʘʣʠ, ʱʦ ʩʢʣʘʜʘʶʪʴʩʷ ʟ ʜʚʦʭ ʧʽʨʘʤʽʜ, ʥʝ ʜʦʪʠʯʥʠʭ ʦʜʠʥ ʜʦ ʦʜʥʦʛʦ : 

ʚʥʫʪʨʽʰʥʴʦʶ ʪʨʠʛʨʘʥʥʦʶ, ʪʘʢʦʶ, ʱʦ ʥʝʩʝ ʩʪʦʣʠʢ ʜʣʷ ʫʩʪʘʥʦʚʢʠ ʧʨʠʣʘʜʫ, ʽ  

ʈʠʩ. 8.8. ɿʦʚʥʽʰʥʽ ʛʝʦʜʝʟʠʯʥʽ ʟʥʘʢʠ: 
ʘ ïʪʫʨ; ʙ ïʧʽʨʘʤʽʜʘ; ʚ ïʧʨʦʩʪʠʡ ʩʠʛʥʘʣ; ʛ ïʩʢʣʘʜʥʠʡ ʩʠʛʥʘʣ 

ʈʦʟʤʨ̔ʠ ʚ 

ʩʤ 
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ʟʦʚʥʽʰʥʴʦʶ ʯʦʪʠʨʠʛʨʘʥʥʦʶ ʟ ʧʣʘʪʬʦʨʤʦʶ ʜʣʷ ʩʧʦʩʪʝʨʽʛʘʯʘ ʽ ʚʽʟʠʨʥʠʤ 

ʮʠʣʽʥʜʨʦʤ. ɼʣʷ ʧʽʜʡʦʤʫ ʧʨʠʣʘʜʫ ʥʘ ʚʠʩʦʪʫ ʙʽʣʴʰʝ 10 ʤ ʥʘ ʧʫʥʢʪʽ ʟʚʦʜʠʪʴʩʷ 

ʩʢʣʘʜʥʠʡ ʩʠʛʥʘʣ, ʚʥʫʪʨʽʰʥʷ ʧʽʨʘʤʽʜʘ ʷʢʦʛʦ ʩʧʠʨʘʻʪʴʩʷ ʥʘ ʩʪʦʚʧʠ ʟʦʚʥʽʰʥʴʦʾ. 

ɻʝʦʜʝʟʠʯʥʽ ʟʥʘʢʠ ʤʦʞʫʪʴ ʙʫʪʠ ʜʝʨʝʚ'ʷʥʠʤʠ ʘʙʦ ʤʝʪʘʣʝʚʠʤʠ, ʧʦʩʪʽʡʥʠʤʠ 

ʘʙʦ ʨʦʟʙʽʨʥʠʤʠ. ʆʩʪʘʥʥʽʤʠ ʨʦʢʘʤʠ ʟʫʩʪʨʽʯʘʶʪʴʩʷ ʙʫʜʽʚʣʽ ʟʘʣʽʟʦʙʝʪʦʥʥʠʭ 

ʩʠʛʥʘʣʽʚ ʟ ʚʝʣʠʢʠʭ ʩʝʢʮʽʡ ʟʘʚʦʜʩʴʢʦʛʦ ʚʠʛʦʪʦʚʣʝʥʥʷ.  

ʇʨʠ ʨʦʟʚʠʪʢʫ ʟʥʽʤʘʣʴʥʠʭ ʛʝʦʜʝʟʠʯʥʠʭ ʤʝʨʝʞ ʥʘ ʧʫʥʢʪʘʭ ʤʦʞʫʪʴ 

ʚʩʪʘʥʦʚʣʶʚʘʪʠʩʷ ʚʽʭʠ. ʅʘʚʢʦʣʦ ʟʦʚʥʽʰʥʴʦʛʦ ʟʥʘʢʫ ʨʦʙʠʪʴʩʷ ʟʦʚʥʽʰʥʻ 

ʦʬʦʨʤʣʝʥʥʷ ʫ ʚʠʛʣʷʜʽ ʢʘʥʘʚʠ. 

8.7. ʉʫʯʘʩʥʘ ɼʝʨʞʘʚʥʘ ʛʝʦʜʝʟʠʯʥʘ ʤʝʨʝʞʘ ʋʢʨʘʾʥʠ 

ʂʘʙʽʥʝʪ Miʥʽʩʪʨʽʚ ʋʢʨʘʾʥʠ ʧʦʩʪʘʥʦʚʦʶ ˉ 37 ʚʽʜ 16.01.2003 ʨ. ʟʘʪʚʝʨʜʠʚ 

ɼʝʨʞʘʚʥʫ ʧʨʦʛʨʘʤʫ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʦʛʦ ʨʦʟʚʠʪʢʫ ʪʦʧʦʛʨʘʬʦ-ʛʝʦʜʝʟʠʯʥʦʾ 

ʜʽʷʣʴʥʦʩʪʽ ʪʘ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʢʘʨʪʦʛʨʘʬʫʚʘʥʥʷ ʥʘ 2003-2010 pp [9, 15]. 

ʆʩʥʦʚʥʠʤʠ ʟʘʚʜʘʥʥʷʤʠ ʧʨʦʛʨʘʤʠ ʻ: 

1.  ʉʪʚʦʨʝʥʥʷ ʥʘʮʽʦʥʘʣʴʥʦʾ ʩʠʩʪʝʤʠ ʚʽʜʣʽʢʢʫ, ʧʦʚ'ʷʟʘʥʦʾ ʟ 

ʻʚʨʦʧʝʡʩʴʢʠʤʠ ʪʘ ʩʚʽʪʦʚʠʤʠ ʩʠʩʪʝʤʘʤʠ ʢʦʦʨʜʠʥʘʪ. 

2.  ʈʦʟʚʠʪʦʢ ʤʝʨʝʞʽ ʧʦʩʪʽʡʥʦʜʽʶʯʠʭ ʧʝʨʤʘʥʝʥʪʥʠʭ ʩʪʘʥʮʽʡ 

ʩʫʧʫʪʥʠʢʦʚʠʭ ʨʘʜʽʦʥʘʚʽʛʘʮʽʡʥʠʭ ʩʧʦʩʪʝʨʝʞʝʥʴ. 

3.  ʄʦʜʝʨʥʽʟʘʮʽʷ ʪʘ ʨʦʟʚʠʪʦʢ ʜʝʨʞʘʚʥʠʭ ʛʝʦʜʝʟʠʯʥʦʾ ʪʘ ʛʨʘʚʽʤʝʪʨʠʯʥʦʾ 
ʤʝʨʝʞʽ. 

4.  ɿʛʫʱʝʥʥʷ ʪʘ ʦʥʦʚʣʝʥʥʷ ɼʝʨʞʘʚʥʦʾ ʥʽʚʝʣʽʨʥʦʾ ʤʝʨʝʞʽ. 

5.  ʄʦʥʽʪʦʨʠʥʛʦʚʽ ʜʦʩʣʽʜʞʝʥʥʷ ʥʘ ʛʝʦʜʠʥʘʤʽʯʥʠʭ ʧʦʣʠʛʦʥʘʭ i ʪʝʨʠʪʦ- 

ʨʽʷʭ ʽʥʪʝʥʩʠʚʥʦʛʦ ʪʝʭʥʦʛʝʥʥʦʛʦ (ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ) ʥʘʚʘʥʪʘʞʝʥʥʷ ʜʣʷ 

ʟʘʧʦʙʽʛʘʥʥʷ ʩʝʡʩʤʽʯʥʠʤ ʪʘ ʽʥʰʠʤ ʥʝʙʝʟʧʝʯʥʠʤ ʧʨʦʮʝʩʘʤ. 

6. ʊʦʧʦʛʨʘʬʽʯʥʝ ʢʘʨʪʦʛʨʘʬʫʚʘʥʥʷ ʪʝʨʠʪʦʨʽʾ ʪʘ ʨʦʟʚʠʪʦʢ ʪʝʭʥʦʣʦʛʽʡ 

ʚʠʢʦʥʘʥʥʷ ʪʦʧʦʛʨʘʬʽʯʥʠʭ ʟʥʽʤʘʥʴ ʥʘ ʦʩʥʦʚʽ  ʟʘʩʪʦʩʫʚʘʥʥʷ ʘʝʨʦʢʦʩʤʽʯʥʠʭ 

ʜʘʥʠʭ, ʮʠʬʨʦʚʠʭ ʤʝʪʦʜiʚ, ʩʫʧʫʪʥʠʢʦʚʠʭ ʨʘʜʽʦʥʘʚʽʛʘʮʽʡʥʠʭ ʩʠʩʪʝʤ. 

7. ʊʝʤʘʪʠʯʥʝ i ʩʧʝʮʽʘʣʴʥʝ ʢʘʨʪʦʛʨʘʬʫʚʘʥʥʷ, ʨʦʟʨʦʙʣʝʥʥʷ ʪʘ ʚʠʜʘʥʥʷ 

cepiʾ  ʪʝʤʘʪʠʯʥʠʭ aʪʣʘciʚ ʢʘʨʪ ʜʣʷ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ. 

8. ʊʦʧʦʛʨʘʬʦ-ʛʝʦʜʝʟʠʯʥʝ i ʢʘʨʪʦʛʨʘʬʽʯʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʝʤʘʨʢʘʮʽʾ ʜʝʨ- 

ʞʘʚʥʦʛʦ ʢʦʨʜʦʥʫ. 

9. ʉʪʚʦʨʝʥʥʷ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʦʾ i ʥʦʨʤʘʪʠʚʥʦ-ʪʝʭʥʽʯʥʦʾ ʙʘʟʠ 

ʪʦʧʦʛʨʘʬʦ-ʛʝʦʜʝʟʠʯʥʦʾ ʪʘ ʢʘʨʪʦʛʨʘʬʽʯʥʦʾ ʜʽʷʣʴʥʦʩʪʽ, ʩʪʚʦʨʝʥʥʷ ʥʘʮʽʦʥʘʣʴ- 

ʥʦʛʦ ʝʪʘʣʦʥʫ ʋʢʨʘʾʥʠ. 

10. ʉʪʚʦʨʝʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʙʘʥʢʽʚ i ʙʘʟ ʛʝʦʧʨʦʩʪʦʨʦʚʠʭ ʜʘʥʠʭ. 

ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʮʽʻʾ ʧʨʦʛʨʘʤʠ ʩʪʚʦʨʶʶʪʴ ʩʫʯʘʩʥʽ ʜʝʨʞʘʚʥʽ ʤʝʨʝʞʽ ʪʘ 

ʚʠʨh̔ʫʶʪʴ ʽʥʰʽ ʧʝʨʝʣʽʯʝʥʽ ʚʠʱʝ ʧʨʦʙʣʝʤʠ. 

ʅʘʟʚʝʤʦ ʦʩʥʦʚʥ ̔ʚʽʜʤʽʥʥʦʩʪʽ ʤʽʞ ʩʫʯʘʩʥʠʤʠ ʜʝʨʞʘʚʥʠʤʠ ʛʝʦʜʝʟʠʯʥʠʤʠ 

ʤʝʨʝʞʘʤʠ (ɼɻʄ) ʪʘ ʤʝʨʝʞʘʤʠ ʤʠʥʫʣʦʛʦ: 

1.  ʉʫʯʘʩʥʽ ʤʝʨʝʞʽ ʩʪʚʦʨʶʶʪʴ ʤʝʪʦʜʘʤʠ ʢʦʩʤʽʯʥʦʾ ʪʘ ʥʘʟʝʤʥʦʾ ʛʝʦʜʝʟʽʾ, 

ʪʦʜʽ ʷʢ ʨʘʥʽʰʝ ɼɻʄ ʙʫʜʫʚʘʣʠ ʪʽʣʴʢʠ ʥʘʟʝʤʥʠʤʠ ʤʝʪʦʜʘʤʠ. 

2.  ɿʘʚʜʷʢʠ ʢʦʩʤʽʯʥʠʤ ʤʝʪʦʜʘʤ ʩʫʯʘʩʥʽ ʤʝʨʝʞʽ ʙʫʜʫʶʪʴ ʧʝʨʝʚʘʞʥʦ ʷʢ 
ʧʨʦʩʪʦʨʦʚʽ ʤʝʨʝʞʽ, ʪʦʙʪʦ ʦʜʥʦʯʘʩʥʦ ʚʠʟʥʘʯʘʶʪʴ ʧʣʘʥʦʚʽ ʢʦʦʨʜʠʥʘʪʘ ʪʦʯʦʢ 
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X ,̔  ʋ̔ ʪʘ ʚʠʩʦʪʠ ʅɫ . ɺ ʤʠʥʫʣʦʤʫ ʧʣʘʥʦʚʽ ʪʘ ʚʠʩʦʪʥʽ ʤʝʨʝʞʽ ʩʪʚʦʨʶʚʘʣʠ 
ʦʢʨʝʤʦ. 

3.  ʏʘʩʪʠʥʘ ʧʫʥʢʪʽʚ ɼɻʄ ʻ ʧʝʨʤʘʥʝʥʪʥʠʤʠ, ʚ ʷʢʠʭ ʙʝʟʧʝʨʝʨʚʥʦ ʚʝʜʫʪʴ 
ʢʦʩʤʽʯʥʽ ʪʘ ʥʘʟʝʤʥʽ ʛʝʦʜʝʟʠʯʥʽ ʚʠʤʽʨʶʚʘʥʥʷ, ʘʩʪʨʦʥʦʤʽʯʥʽ ʪʘ ʛʨʘʚʽʤʝʪʨʠʯʥʽ 

ʩʧʦʩʪʝʨʝʞʝʥʥʷ, ʥ̔ʰ̔ ʚʠʤʽʨʶʚʘʥʥʷ. ʅʝʦʙʭʽʜʥʽʩʪʴ ʚ ʧʦʩʪʽʡʥʠʭ ʚʠʤʽʨʶʚʘʥʥʷʭ 

ʚʠʢʣʠʢʘʥʘ ʧʦʢʣʘʜʝʥʠʤ ʥʘ ʛʝʦʜʝʟʽʶ ʟʘʚʜʘʥʥʷʤ ʚʠʚʯʘʪʠ ʟʤʽʥʠ poʟʤʨ̔ʽʚ ʪʘ 

ʬʦʨʤʠ ɿʝʤʣʽ ʟ ʯʘʩʦʤ. 

4. ʉʫʯʘʩʥʽ ʤʝʨʝʞʽ ʪʦʯʥʽʰʽ. 

ʅʘʟʚʝʤʦ ʜʚʽ ʛʦʣʦʚʥʽ ʧʨʠʯʠʥʠ, ʱʦ ʚʠʤʘʛʘʶʪʴ ʧʽʜʚʠʱʝʥʥʷ ʪʦʯʥʦʩʪʽ ɼɻʄ. 

ʇʦ-ʧʝʨʰʝ, ʮʝ ʧʝʨʝʭʽʜ ʜʦ ʚʝʣʠʢʦʤʘʩʰʪʘʙʥʠʭ ʪʦʧʦʛʨʘʬʽʯʥʠʭ ʟʥʽʤʘʥʴ. ɺ 

ʋʢʨʘʾʥʽ ʥʘ ʚʩʶ ʪʝʨʠʪʦʨʽʶ ʻ ʢʘʨʪʘ ʤʘʩʰʪʘʙʫ 1:10 000. ɸʣʝ ʧʦʪʨʽʙʥʽ ʢʘʨʪʠ 

ʙʽʣʴʰʠʭ ʤʘʩʰʪʘʙʽʚ 1:5 000, 1:2 000, 1:1 000, 1:500 (ʤʘʩʰʪʘʙ ʙʽʣʴʰʠʡ, ʷʢʱʦ 

ʡʦʛʦ ʟʥʘʤʝʥʥʠʢ ʤʝʥʰʠʡ). ʈʘʥʽh ʝ ʪʦʯʥʽʩʪʴ ɼɻʄ ʨʦʟʨʘʭʦʚʫʚʘʣʠ ʥʘ 

ʤʘʢʩʠʤʘʣʴʥʠʡ ʤʘʩʰʪʘʙ 1:10 000, ʩʴʦʛʦʜʥʽ ʪʨʝʙʘ ʚʠʟʥʘʯʘʪʠ ʪʦʯʥʽʩʪʴ ɼɻʄ ʥʘ 

ʤʘʩʰʪʘʙ 1:500 i ʥʘʚʽʪʴ ʥʘ ʤʘʩʰʪʘʙʠ 1:200, 1:100. 

ʇʦʜʨʫʛʝ, i ʮʝ ʥʝ ʤʝʥʰ ʚʘʞʣʠʚʦ, ʚ ʥʘʰ ʯʘʩ ʢʦʨʠʩʪʫʶʪʴʩʷ ʥʝ ʪʽʣʴʢʠ 

ʧʘʧʝʨʦʚʠʤʠ ʪʦʧʦʛʨʘʬʽʯʥʠʤʠ ʢʘʨʪʘʤʠ, ʘʣʝ ʡ ʝʣʝʢʪʨʦʥʥʠʤʠ. 

ʊʦʯʥʽʩʪʴ ʚʠʤʽʨʶʚʘʥʴ ʥʘ ʧʘʧʝʨʦʚʠʭ ʢʘʨʪʘʭ ʩʪʘʥʦʚʠʪʴ 0,1 ʤʤ ʫ ʤʘʩʰʪʘʙʽ 

ʧʣʘʥʫ ʯʠ ʢʘʨʪʠ. ɻʦʨʠʟʦʥʪʘʣʴʥʘ ʚʽʜʜʘʣʴ ʥʘ ʤʽʩʮʝʚʦʩʪʽ, ʷʢʘ ʥʘ ʢʘʨʪʽ ʤʘʩʰʪʘʙʫ 

1:10 000 ʜʦʨʽʚʥʶʝ 0,1 ʤʤ, ʩʪʘʥʦʚʠʪʴ 1 ʤ. ʎʝ ʦʟʥʘʯʘʻ, ʱʦ ʜʣʷ ʪʘʢʦʛʦ ʤʘʩʰ-

ʪʘʙʫ ʧʘʧʝʨʦʚʠʭ ʢʘʨʪ ʜʦʩʪʘʪʥʴʦ ʟʥʘʪʠ ʢʦʦʨʜʠʥʘʪʠ ʍ ʪʘ ʋ ʪʦʯʦʢ ʟ ʧʦʭʠʙʢʘʤʠ 

1 ʤ. 

ʗʢʱʦ ʤʘʩʰʪʘʙ 1:500, ʪʦ ʚʝʣʠʯʠʥ! 0,1 ʤʤ ʚʽʜʧʦʚʽʜʘʪʠʤʝ ʥʘ ʧʦʚʝʨʭʥʽ 

ɿʝʤʣʽ ʛʦʨʠʟʦʥʪʘʣʴʥʠʡ ʚʽʜʨʽʟʦʢ 5 ʩʤ. ʗʢ ʙʘʯʠʤʦ, ʟ ʧʝʨʝʭʦʜʦʤ ʜʦ ʤʘʩʰʪʘʙʫ 

1:500 ʪʨʝʙʘ ʧʽʜʚʠʱʠʪʠ ʪʦʯʥʽʩʪʴ ɼɻʄ ʫ ʜʚʘʜʮʷʪʴ ʨʘʟʽʚ. ɸʣʝ ʮʴʦʛʦ 

ʥʝʜʦʩʪʘʪʥʴʦ. ʅʘ ʝʣʝʢʪʨʦʥʥʠʭ ʢʘʨʪʘʭ ʢʦʦʨʜʠʥʘʪʠ ʚʠʟʥʘʯʘʶʪʴ ʥʝ ʛʨʘʬʽʯʥʦ, ʘ 

ʘʥʘʣʽʪʠʯʥʦ, ʦʪʦʪʦʞʥʶʶʯʠ ʢʦʦʨʜʠʥʘʪʠ ʪʦʯʢʠ ʟ ʢʦʦʨʜʠʥʘʪʘʤʠ ʧʽʢʩʝʣʽʚ. ʗʢʱʦ 

ʨʦʟʤʽʨ ʧʽʢʩʝʣʘ 20 ʤʢ̔ʨʦʥ, ʪʦʙʪʦ 0,02 ʤʤ, ʪʦ ʢʦʦʨʜʠʥʘʪʠ ʪʦʯʢʠ ʜʣʷ 

ʝʣʝʢʪʨʦʥʥʠʭ ʢʘʨʪ ʧʦʪʨʽʙʥʦ ʟʥʘʪʠ ʚ 4 ï 5 ʨʘʟʽʚ ʪʦʯʥʽʰʝ. ʉʧʨʘʚʜʽ, ʧʦʜʽʣʠʚʰʠ 

0,1 ʤʤ ʥʘ 0,02 ʤʤ, ʦʪʨʠʤʘʻʤʦ 5. ʊʦʙʪʦ ʜʦʮʽʣʴʥʘ ʪʦʯʥʽʩʪʴ ʢʦʦʨʜʠʥʘʪ ɼɻʄ ʜʣʷ 

ʝʣʝʢʪʨʦʥʥʠʭ ʢʘʨʪ ʩʪʘʥʦʚʠʪʴ 1 ï 2 ʩʤ. ɺʠʥʠʢʘʻ ʟʘʧʠʪʘʥʥʷ: ʯʠ ʤʦʞʝ ʩʫʯʘʩʥʘ 

ʛʝʦʜʝʟʽʷ ʟʘʙʝʟʧʝʯʠʪʠ ʪʘʢʫ ʪʦʯʥʽʩʪʴ? 

ʇʝʨʝʚʘʛʘ ʩʫʯʘʩʥʦʾ ʛʝʦʜʝʟʽʾ - ʮʝ ʚʠʩʦʢʘ ʪʦʯʥʽʩʪʴ ʣʽʥʽʡʥʠʭ ʚʠʤʽʨʽʚ. 

ʉʧʨʘʚʜʽ, ʪʦʯʥʽʩʪʴ ʚʠʤʽʨʶʚʘʥʥʷ ʣʽʥʽʡ ʤʽʨʥʦʶ ʩʪʨʽʯʢʦʶ 1:2 000, ʘ ʝʣʝʢʪ- 

ʨʦʥʥʠʤ ʪʘʭʝʦʤʝʪʨʦʤ ï 1:200 000 i ʮʝ ʱʝ ʥʝ ʤʝʞʘ. ɿʨʦʟʫʤʽʣʦ, ʱʦ ʚʽʜʧʦʚʽʜʴ ʥʘ 

ʧʦʩʪʘʚʣʝʥʝ ʟʘʧʠʪʘʥʥʷ ʧʦʟʠʪʠʚʥʘ. 

5. ɿʤʝʥʰʝʥʥʷ ʨʦʟʨʷʜʥʦʩʪʽ ʤʝʨʝʞ. 

ʈʘʥʽʰʝ ʤʝʨʝʞʽ ʧʦʜʽʣʷʣʠʩʷ ʥʘ ʯʦʪʠʨʠ ʢʣʘʩʠ. ʉʫʯʘʩʥʽ ɼɻʄ ʚʽʜʧʦʚʽʜʥʦ ʜʦ 

ʧʦʩʪʘʥʦʚʠ ʂʘʙʽʥʝʪʫ Miʥʽʩʪʨʽʚ ʋʢʨʘʾʥʠ ʚʽʜ 8 ʯʝʨʚʥʷ 1999 ʨ. ˉ 844 ʧʦʜʽʣʝʥʦ 

ʥʘ ʪʨʠ ʢʣʘʩʠ. 

ʌʫʥʜʘʤʝʥʪʘʣʴʥʘ ʜʝʨʞʘʚʥʘ ʛʝʦʜʝʟʠʯʥʘ ʤʝʨʝʞʘ ï ʮʝ ʤʝʨʝʞʘ ʧʫʥʢʪʽʚ, 

ʢʦʦʨʜʠʥʘʪʠ ʷʢʠʭ ʚʠʟʥʘʯʝʥʦ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʫʯʘʩʥʠʭ ʢʦʩʤʽʯʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʟ 

ʥʘʡʚʠʱʦʶ ʪʦʯʥʽʩʪʶ. ɰ ʾʦʩʥʦʚʦʶ ʻ 15 ʧʫʥʢʪʽʚ, ʨʽʚʥʦʤʽʨʥʦ ʨʦʟʪʘʰʦʚʘʥʠʭ ʥʘ 

ʪʝʨʠʪʦʨʽʾ ʋʢʨʘʾʥʠ. 
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ʇʨʦʩʪʦʨʦʚʝ ʧʦʣʦʞʝʥʠʷ ʧʫʥʢʪʽʚ ʘʩʪʨʦʥʦʤʦ-ʛʝʦʜʝʟʠʯʥʦʾ ʤʝʨʝʞʽ 1-ʛʦ 

ʢʣʘʩʫ (ɸɻʄ-1) ʚʠʟʥʘʯʘʶʪʴʩʷ ʤʝʪʦʜʘʤʠ ʩʫʧʫʪʥʠʢʦʚʦʾ ʛʝʦʜʝʟʽʾ ʚ 

ʟʘʛʘʣʴʥʦʟʝʤʥʽʡ ʩʠʩʪʝʤʽ ʢʦʦʨʜʠʥʘʪ ʟ ʚʽʜʥʦʩʥʦʶ ʧʦʭʠʙʢʦʶ ȹʈ / P = 1Ŀ10-8  

(ȹʈ ï ʩʝʨʝʜʥʷ ʢʚʘʜʨʘʪʠʯʥʘ ʧʦʭʠʙʢʘ ʚʠʟʥʘʯʝʥʥʷ ʛʝʦʮʝʥʪʨʠʯʥʦʛʦ ʨʘʜʽʫʩʘ ʈ 

ʜʝʷʢʦʛʦ ʧʫʥʢʪʫ). ʏʘʩʪʠʥʘ ʧʫʥʢʪʽʚ ï ʧʦʩʪʽʡʥʦʜʽʶʯʽ (ʧʝʨʤʘʥʝʥʪʥʽ) ʩʪʘʥʮʽʾ. 

ɿʘʛʘʣʴʥʠʡ ʚʠʛʣʷʜ ʧʝʨʤʘʥʝʥʪʥʦʾ ʩʪʘʥʮʽʾ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ. 8.9. 

ʇʦʩʪʽʡʥʦʜʽʶʯʘ ʙʘʟʦʚʘ ʩʪʘʥʮʽʷ ʧʦʚʠʥʥʘ ʤʘʪʠ ʧʨʠʡʤʘʯ ʛʣʦʙʘʣʴʥʦʾ 

ʥʘʚʽʛʘʮʽʡʥʦʾ ʩʫʧʫʪʥʠʢʦʚʦʾ ʩʠʩʪʝʤʠ (ɻʅʋʉ), ʩʫʧʫʪʥʠʢʦʚʫ ʘʥʪʝʥʫ, ʢʦʤʧ'ʶʪʝʨ, 

ʧʝʨʝʜʘʚʘʯ, ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ, ʙʝʟʧʝʨʝʙʽʡʥʝ ʜʞʝʨʝʣʦ ʩʪʨʫʤʫ. ʇʨʠʡʤʘʯ 

ʜʽʻ ʧʦʩʪʽʡʥʦ. ʈʦʙʦʪʦʶ ʧʨʠʡʤʘʯʘ ʢʝʨʫʻ ʢʦʤʧ'ʶʪʝʨ, ʷʢʠʡ ʦʧʨʘʮʴʦʚʫʻ ʜʘʥʽ 

ʩʫʧʫʪʥʠʢʦʚʠʭ ʚʠʤʽʨʶʚʘʥʴ. ʇʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʙʘʟʦʚʦʾ ʩʪʘʥʮʽʾ ʧʦʚʠʥʥʦ 

ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʦʧʨʘʮʶʚʘʥʥʷ ʜʘʥʠʭ ʧʨʠʡʤʘʯʘ ɻʅʋʉ, ʘ ʪʘʢʦʞ ʚʠʜʘʚʘʪʠ 

ʜʠʬʝʨʝʥʮʽʡʥʽ ʧʦʧʨʘʚʢʠ. 

ʂʦʨʠʩʪʫʚʘʯʽ ʨʫʭʦʤʠʭ ʧʨʠʡʤʘʯʽʚ ɻʅʋʉ ʧʽʜ ʯʘʩ ʚʠʢʦʥʘʥʥʷ ʧʦʣʴʦʚʠʭ 

ʨʦʙʽʪ ʦʪʨʠʤʫʶʪʴ ʥʝʦʙʭʽʜʥʽ ʜʘʥʽ, ʘ ʪʘʢʦʞ ʜʠʬʝʨʝʥʮʽʡʥʽ ʧʦʧʨʘʚʢʠ ʯʝʨʝʟ 

ʨʘʜʽʦʢʘʥʘʣʠ, ʽʥʰʽ ʙʝʟʧʝʨʝʙʽʡʥʽ ʰʚʠʜʢʽʩʥʽ ʤʝʨʝʞʽ ʟʚ'ʷʟʢʫ ʘʙʦ ʯʝʨʝʟ ɯʥʪʝʨʥʝʪ i 

ʤʦʞʫʪʴ ʚʠʟʥʘʯʘʪʠ ʢʦʦʨʜʠʥʘʪʘ iʟ ʩʘʥʪʠʤʝʪʨʦʚʦʶ ʪʦʯʥʽʩʪʶ [9]. 

 

 
ʈʠʩ. 8.9. ʇʦʩʪʽʡʥʦʜʽʶʯʘ ʧʝʨʤʘʥʝʥʪʥʘ ʩʪʘʥʮʽʷ (ʐʘʮʴʢ) 

ʈʝʰʪʘ ʧʫʥʢʪʚ̔ ɸɻʄ-1 ï ʮʝ ʬʫʥʜʘʤʝʥʪʘʣʴʥʦ ʟʘʢʨʽʧʣʝʥʽ ʥʘ ʤʽʩʮʝʚʦʩʪʽ 

ʧʫʥʢʪʠ. ʇʦʣʦʞʝʥʥʷ ʮʠʭ ʧʫʥʢʪʽʚ ʧʝʨʽʦʜʠʯʥʦ ʚʠʟʥʘʯʘʶʪʴ ʟʛʽʜʥʦ ʟ ʜʦʚʛʦ- 

ʪʝʨʤʽʥʦʚʦʶ ʧʨʦʛʨʘʤʦʶ ʾx ʽʩʥʫʚʘʥʥʷ. 

ʉʫʯʘʩʥʘ ATM ʋʢʨʘʾʥʠ ʥʘʣʽʯʫʻ 5933 ʧʫʥʢʪʠ 1-ʛʦ i 2-ʛʦ ʢʣʘʩʽʚ ʪʦʯʥʦʩʪi, 

108 ʙʘʟʠʩʽʚ, 256 ʘʩʪʨʦʥʦʤʽʯʥʠʭ ʧʫʥʢʪʽʚ. ʇʫʥʢʪʠ ɸɻʄ-1 ʚʽʜʜʘʣʝʥʽ ʦʜʠʥ ʚʽʜ 

ʦʜʥʦʛʦ ʥʘ 50 õ 150 ʢʤ. ɺʟʘʻʤʥʝ ʧʦʣʦʞʝʥʥʷ ʩʫʩʽʜʥʽʭ ʧʫʥʢʪʽʚ ATM 

ʚʠʟʥʘʯʘʶʪʴ ʟ ʪʦʯʥʽʩʪʶ ʙʣʠʟʴʢʦ 10 ʩʤ. 

ʇʫʥʢʪʠ ATM ʧʦʚʠʥʥʽ ʙʫʪʠ ʟʚ'ʷʟʘʥʽ ʟ ʤʝʨʝʞʘʤʠ ʚʠʩʦʢʦʪʦʯʥʦʛʦ ʥʽʚʝʣʶ- 

ʚʘʥʥʷ, ʱʦ ʜʘʻ ʟʤʦʛʫ ʚʠʟʥʘʯʘʪʠ ʧʝʨʝʚʠʱʝʥʥʷ ʥʦʨʤʘʣʴʥʠʭ ʚʠʩʦʪ ʤʽʞ ʩʫʩʽʜʥʽʤʠ 

ʧʫʥʢʪʘʤʠ iʟ ʩʝʨʝʜʥʴʦʢʚʘʜʨʘʪʠʯʥʠʤʠ ʧʦʭʠʙʢʘʤʠ ʥʝ ʙʽʣʴʰʠʤʠ, ʥʽʞ 0,05 ʤ. ʅʘ 

ʢʦʞʥʦʤʫ ʧʫʥʢʪʽ ɸɻʄ-1 ʧʝʨʽʦʜʠʯʥʦ ʧʦʚʪʦʨʥʦ ʚʠʟʥʘʯʘʶʪʴ ʚʽʜʭʠʣʝʥʥʷ 

ʧʨʷʤʦʚʠʩʥʠʭ ʣʽʥʽʡ iʟ ʩʝʨʝʜʥʴʦʢʚʘʜʨʘʪʠʯʥʦʶ ʧʦʭʠʙʢʦʶ 0,5". 

ɺʟʘʻʤʥʝ ʨʦʟʪʘʰʫʚʘʥʥʷ ʧʫʥʢʪʽʚ ɸɻʄ-1 ʥʘ ʪʝʨʠʪʦʨʠ ʋʢʨʘʾʥʠ ʟʦʙʨʘʞʝʥʦ 

ʥʘ ʨʠʩ. 8.10 [9]. ʆʩʥʦʚʥʽ ʚʠʤʦʛʠ ʜʦ ʤʝʨʝʞ 2 ʪʘ 3 ʢʣʘʩʽʚ ʧʦʜʘʥʦ ʚ ʪʘʙʣ. 8.3. 
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ʗʢ ʚʠʜʥʦ ʟ ʪʘʙʣ. 8.3, ʧʫʥʢʪʠ ɼɻʄ ʜʨʫʛʦʛʦ ʪʘ ʪʨʝʪʴʦʛʦ ʢʣʘʩʽʚ ʤʦʞʥʘ 

ʩʪʚʦʨʶʚʘʪʠ ʷʢ ʥʘʟʝʤʥʠʤʠ, ʪʘʢ i ʢʦʩʤʽʯʥʠʤʠ ʤʝʪʦʜʘʤʠ. ɿʘ ʚʠʭʽʜʥʽ ʜʘʪʠ 

ʧʨʠʡʤʘʶʪʴ ɭʚʨʦʧʝʡʩʴʢʫ ʨʝʬʝʨʝʥʮʥʫ ʩʠʩʪʝʤʫ (EUREF) 1980 ʨ. ʇʘʨʘʤʝʪʨʠ 

ʝʣʽʧʩʦʾʜʘ EUREF-80 ʪʘʢʽ: 

ʚʝʣʠʢʘ ʧʽʚʚʽʩʴ a = 6 378 137 ʤ; 

ʛʝʦʤʝʪʨʠʯʥʝ ʩʪʠʩʥʝʥʥʷ ï Ŭ=1/298,2572. 

ʊʘʙʣʠʮʷ 8.3 

ʆʩʥʦʚʥi ʚʠʤʦʛʠ ʜʦ ɼʝʨʞʘʚʥʦʾ ʛʝʦʜʝʟʠʯʥʦʾ ʤʝʨʝʞʽ (ɼɻʄ) 2-ʛʦ ʪʘ 3-ʛʦ 

ʢʣʘʩʽʚ 

 ̄
 

ʂʣʘʩʠ 2 ʢʣʘʩ 3 ʢʣʘʩ 

ʟ/ʧ ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ 
 

 (ʟʛʫʱʝʥʥʷ) 

1 ɼʦʚʞʠʥʠ ʩʪopiʥ, ʢʤ:  

 

20  

5 

 

 

 

10 

2 

 a) GPS ʥaʡʙiʣʴʰa 

ʥʘʡʤʝʥʰʘ 

 ʙ) ʪʨ̔ʘʥʛʫʣʷʮʽʷ ʥʘʡʙʽʣʴʰʘ 

ʥʘʡʤʝʥʰʘ 

20  

7 

9  

5 

 ʚ) ʧoʣiʛoʥoʤeʪpiʷ ʥaʡʙiʣʴʰa 

ʥʘʡʤʝʥʰʘ 

12  

5 

8  

2 

 ʛ) ʪʨʠʣʘʪʝʨʘʮʽ̫ ʥʘʡʙʽʣʴʰʘ 

ʥʘʡʤʝʥʰʘ 

12  

5 

8  

2 

2 ʉʝʨʝʜʥʷ ʢʚʘʜʨʘʪʠʯʥʘ ʧʦʭʠʙʢʘ ʚʠʤ-̔ 

ʨʁ ʚʘʥʥʷ ʢʫʪʘ, ʥʝ ʙʽʣʴʰʝ ʥʽʞ 

1" 1,5" 

3 ʉʝʨʝʜʥʷ ʢʚʘʜʨʘʪʠʯʥʘ ʧʦʭʠʙʢʘ 

ʚʠʤ̔ʨʶʚʘʥʥʷ ʩʪopiʥ, ʥʝ ʙiʣʴeh ʥiʞ 
0,03 ʤ 0,04 ʤ 

4 ɺ̔ ʜʥʦʩʥʘ ʧʦʭʠʙʢʘ ʚʠʤʨ̔ʶʚʘʥʥʷ ʩʪopiʥ 1:300 000 1:200 000 

 

ʋ ʧʝʨʝʭʽʜʥʠʡ ʧʝʨʽʦʜ ʜʦ ʚʚʝʜʝʥʥʷ ʩʠʩʪʝʤʠ EUREF ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ 

ʩʠʩʪʝʤʘ ʢʦʦʨʜʠʥʘʪ 1942 p. (ʉʂ-42) i ʨʝʬʝʨʝʥʮ-ʝʣʽʧʩʦʾʜ ʂʨʘʩʦʚʩʴʢʦʛʦ ʟ 

ʚʠʭʽʜʥʠʤʠ ʜʘʪʘʤʠ: 
- ʚʝʣʠʢʘ ʧʽʚʚʽʩ ɹʘ = 6 378 245 ʤ; 
- ʛʝʦʤʝʪʨʠʯʥʝ ʩʪʠʩʥʝʥʥʷ ï ‌ = 1/298,3; 
- ʚʠʩʦʪʘ ʛʝʦʾʜʘ ʥʘʜ ʨʝʬʝʨʝʥʮ-ʝʣʽʧʩʦʾʜʦʤ ʫ ʇʫʣʢʦʚʦ ʜʦʨʽʚʥʶʻ ʥʫʣʶ. 

ʇʦʣʦʞʝʥʥʷ ʧʫʥʢʪʽʚ ʚʠʟʥʘʯʘʶʪʴ ʫ ʜʚʦʭ ʥʘʟʚʘʥʠʭ ʩʠʩʪʝʤʘʭ ʢʦʦʨʜʠʥʘʪ. 

ʄʽʞ ʥʠʤʠ ʚʩʪʘʥʦʚʣʶʻʪʴʩʷ ʦʜʥʦʟʥʘʯʥʠʡ ʟʚ'ʷʟʦʢ, ʷʢʠʡ ʚʠʟʥʘʯʘʶʪʴ ʧʘʨʘʤʝʪ- 

ʨʘʤʠ ʚʟʘʻʤʥʦʛʦ ʧʝʨʝʭʦʜʫ. 

 

 

 



103 

 

 

8.8. ɿʘʛʘʣʴʥʽ ʚʽʜʦʤʦʩʪʽ ʧʨʦ ʟʡʦʤʢʠ ʤʽʩʮʝʚʦʩʪʽ 

ʉʫʢʫʧʥʽʩʪʴ ʜʽʡ, ʱʦ ʚʠʢʦʥʫʶʪʴʩʷ ʥʘ ʤʽʩʮʝʚʦʩʪʽ ʟ ʤʝʪʦʶ ʦʪʨʠʤʘʥʥʷ 

ʧʣʘʥʫ, ʢʘʨʪʠ ʘʙʦ ʧʨʦʬʽʣʶ, ʥʘʟʠʚʘʻʪʴʩʷ ʟʡʦʤʢʦʶ. ʆʩʥʦʚʥʠʤʠ ʜʽʷʤʠ ʧʨʠ 

ʟʡʦʤʢʘʭ ʻ ʛʝʦʜʝʟʠʯʥʽ ʚʠʤʽʨʠ: ʣʽʥʽʡʥʽ, ʚ ʨʝʟʫʣʴʪʘʪʽ ʷʢʠʭ ʚʠʟʥʘʯʘʶʪʴʩʷ ʚʽʜʩʪʘʥʽ 

ʤʽʞ ʪʦʯʢʘʤʠ ʤʽʩʮʝʚʦʩʪʽ; ʢʫʪʦʚʽ, ʜʦʟʚʦʣʷʶʯʠ ʚʠʟʥʘʯʘʪʠ ʛʦʨʠʟʦʥʪʘʣʴʥʽ ʽ 

ʚʝʨʪʠʢʘʣʴʥʽ ʢʫʪʠ ʤʽʞ ʥʘʧʨʷʤʘʤʠ ʥʘ ʟʘʜʘʥʽ ʪʦʯʢʠ; ʚʠʩʦʪʥʽ ʘʙʦ ʥʽʚʝʣʶʚʘʥʥʷ, ʚ 

ʨʝʟʫʣʴʪʘʪʽ ʷʢʠʭ ʚʠʟʥʘʯʘʶʪʴʩʷ ʧʝʨʝʚʠʱʝʥʥʷ ʤʽʞ ʪʦʯʢʘʤʠ ʤʽʩʮʝʚʦʩʪʽ [1, 10]. 

ʗʢʱʦ ʟʡʦʤʢʘ ʨʦʙʠʪʴʩʷ ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʧʣʘʥʫ ʟʽ ʟʤʘʣʶʚʘʥʥʷʤ ʩʠʪʫʘʮʽʾ, ʪʦ 

ʾʾ ʥʘʟʠʚʘʶʪʴ ʛʦʨʠʟʦʥʪʘʣʴʥʦʶ ʘʙʦ ʧʣʘʥʦʚʦʶ. ɿʡʦʤʢʘ, ʚ ʨʝʟʫʣʴʪʘʪʽ ʷʢʦʾ ʤʘʻ 

ʙʫʪʠ ʦʪʨʠʤʘʥʠʡ ʧʣʘʥ, ʘʙʦ ʢʘʨʪʘ ʟʽ ʟʦʙʨʘʞʝʥʥʷʤ ʩʠʪʫʘʮʽʾ ʽ ʨʝʣʴʻʬʫ, 

ʥʘʟʠʚʘʻʪʴʩʷ ʪʦʧʦʛʨʘʬʽʯʥʦʶ. ʇʨʠ ʪʦʧʦʛʨʘʬʽʯʥʽʡ ʟʡʦʤʮʽ ʨʘʟʦʤ ʟ ʽʥʰʠʤʠ 

ʜʽʷʤʠ ʨʦʙʣʷʪʴ ʚʠʤʽʨʠ ʟ ʤʝʪʦʶ ʚʠʟʥʘʯʝʥʥʷ ʚʠʩʦʪ ʪʦʯʦʢ ʤʽʩʮʝʚʦʩʪʽ, ʪ. ʝ. 

ʥʽʚʝʣʶʚʘʥʥʷ. ɿʘʣʝʞʥʦ ʚʽʜ ʚʞʠʚʘʥʠʭ ʧʨʠʣʘʜʽʚ ʽ ʤʝʪʦʜʽʚ ʨʦʟʨʽʟʥʷʶʪʴ ʥʘʩʪʫʧʥʽ 

ʚʠʜʠ ʟʡʦʤʦʢ. 

1. ʊʝʦʜʦʣʽʪʥʘ ʟʡʦʤʢʘ ʚʠʢʦʥʫʪ̒ʴʩʷ ʟ ʤʝʪʦʶ ʦʜʝʨʞʘʥʥʷ ʢʦʥʪʫʨʥʦʛʦ 

ʧʣʘʥʫ, ʥʘ ʷʢʦʤʫ ʟʦʙʨʘʞʝʥʘ ʪʽʣɹʢʠ ʩʠʪʫʘʮʽ̫ ʤʩ̔ʮʝʚʦʩʪ ̔ ʫ ʚʠʛʣʷʜ ̔ ʫʤʦʚʥʠʭ 

ʟʥʘʢʚ̔. ʇʨʠʣʘʜʠ (ʨʠʩ. 8.11): ʪʝʦʜʦʣʪ̔, ʰʪʘʪʠʚ (ʪʨʠʥʦʛʘ), ʚʭ̔ʠ, ʩʪʘʣʝʚʘ 

ʚʠʤ̔ʨʶʚʘʣʴʥʘ ʩʪʨʯ̔ʢʘ, ʤʝʪʘʣʝʚʘ ʨʫʣʝʪʢʘ. 
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2. ʊʘʭʝʦʤʝʪʨʠʯʥʘ ʟʡʦʤʢʘ ʚʠʢʦʥʫʪ̒ʴʩʷ ʟ ʤʝʪʦʶ ʦʜʝʨʞʘʥʥʷ 

ʪʦʧʦʛʨʘʬʯ̔ʥʦʛʦ ʧʣʘʥʫ ʘʙʦ ʢʘʨʪʠ, ʥʘ ̫ʢʠʭ ʟʦʙʨʘʞʝʥʽ ʥʝ ʪʽʣɹʢʠ ʩʠʪʫʘʮʽʷ, 

ʘ ʡ ʨʝʣʴʻʬ ʤ̔ ʩʮʝʚʦʩʪʽ ʫ ʚʠʛʣʷʜ ̔ʛʦʨʠʟʦʥʪʘʣʝʡ. ʇʨʠʣʘʜʠ: ʪʘʭʝʦʤʝʪʨ*, 

ʰʪʘʪʠʚ. ʚʭ̔ʘ, ʨʝʡʢʘ, 2-ʭ ʤʝʪʨʦʚʘ ʨʫʣʝʪʢʘ. 

3.  ʄʝʥʟʫʣʴʥʘ ʟʡʦʤʢʘ ʚʠʢʦʥʫʪ̒ʴʩʷ ʟ ʪʽʻʁ ʞ ʤʝʪʦʶ, ʱʦ  ̔

ʪʘʭʝʦʤʝʪʨʠʯʥʘ. ʇʨʠʣʘʜʠ (ʨʠʩ. 8.12): ʤʝʥʟʫʣʘ (ʩʪʦʣʠʢ ʨʦʟʤʨ̔ʦʤ 60ʭ60ʭ3 

ʩʤ) ʥʘ ʰʪʘʪʠʚʫ ʢʽʧʨʝʛʣ̔ʴ, ʚʭ̔ʘ, ʨʝʡʢʘ, ʮʝʥʪʨʫʚʘʣʴʥʘ ʚʠʣʢʘ ʟ ʚʠʩʢʦʤ, 

ʤʝʥʟʫʣʴʥʘ ʙʫʩʦʣʴ, 2-ʭ ʤʝʪʨʦʚʘ ʨʫʣʝʪʢʘ. ʇʝʨʝʣʘʛʘʶ ʤʝʥʟʫʣʴʥʦ ʾʟʡʦʤʢʠ 

ʥʘʜ ʪʘʭʝʦʤʝʪʨʠʯʥʦʶ ʻ ʪʝ, ʱʦ ʧʣʘʥ ʙʫʜʫʶʪʴ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʚ ʧʨʦʮʝʩʽ 

ʧʦʣʴʦʚʠʭ ʟʡʦʤʦʯʥʠʭ ʨʦʙʽʪ, ʽ ʡʦʛʦ ʤʦʞʥʘ ʧʦʨʽʚʥʷʪʠ ʟ ʤʽʩʮʝʚ̔ʩʪʶ, ʘ 

ʥʝʜʦʣʽʢʦʤ ̒ ʟʘʣʝʞʥʩ̔ʪʴ ʚʽʜ ʧʦʛʦʜʥʠʭ ʫʤʦʚ. 

4.  ɸʝʨʦʬʦʪʦʟʡʦʤʢʘ ʚʠʢʦʥʫʪ̒ʴʩʷ ʩʧʝʮʘ̔ʣʴʥʠʤʠ ʘʚʪʦʤʘʪʠʯʥʠʤʠ 

ʘʝʨʦʬʦʪʦʘʧʘʨʘʪʘʤʠ, ʷʢʽ ʫʩʪʘʥʦʚʣʝʥ ̔ ʥʘ ʩʧʝʮʘ̔ʣʴʥʠʭ ʣʽʪʘʢʘʭ ʟ ʤʝʪʦʶ 

ʦʜʝʨʞʘʥʥʷ ʪʦʧʦʛʨʘʬʯ̔ʥʠʭ ʧʣʘʥʚ̔ ̔ ʢʘʨʪ. 

5.  ʌʦʪʦʪʝʦʜʦʣʽʪʥʘ ʟʡʦʤʢʘ ʚʠʢʦʥʫʪ̒ʴʩʷ ʩʧʝʮʘ̔ʣʴʥʠʤʠ ʧʨʠʣʘʜʘʤʠ 

ʬʦʪʦʨʪʝʦʜʦʣʽʪʘʤʠ** (ʨʠʩ. 8.13) ʟ ʤʝʪʦʶ ʦʜʝʨʞʘʥʥʷ ʧʣʘʥʚ̔, ʢʘʨʪ, 

ʢʦʦʨʜʠʥʘʪ  ̔ʘʙʩʦʣʶʪʥʠʭ ʚʽʜʤ̔ ʪʦʢ ʪʦʯʦʢ ʤʽʩʮʝʚʦʩʪʽ ʽ ʪ. ʽʥ. 

 

ʈʠʩ. 8.12 ʈʠʩ. 8.13 

  

*ʊʘʭʝʦʤʝʪʨ - ʮʝ ʪʦʡ ʞʝ ʪʝʦʜʦʣʽʪ, ʩʧʦʨʷʜʞʝʥʥʡ ʚʝʨʪʠʢʘʣʴʥʠʤ ʢʨʫʛʦʤ  ̔ʥʠʪʢʦʚʠʤ 

ʜʘʣʝʢʦʤʨ̔ʦʤ; 

**ʌʦʪʦʪʝʦʜʦʣʪ̔  - ʢʦʤʙʽʥʦʚʘʥʠʡ  ʧʨʠʜʘʣ ʟ  ʪʝʦʜʦʣʽʪʘ   ̔ ʬʦʪʦʢʘʤʝʨʠ ʜʣʷ ʬʦʪʦʛʨʘʬʫʚʘʥʥʷ   

ʥʘ ʩʢʣʷʥ ̔ʬʦʪʦʧʣʘʩʪʠʥʢʠ ʨʦʟʤʨ̔ʦʤ 13x18 ʩʤ. 
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6. ɹʫʩʦʣʴʥʘ ʟʡʦʤʢʘ, ʝʢʝʨʥʘ  ̔ʦʢʦʤ̔ʨʥʘ ʟʡʦʤʢʠ ʚʠʢʦʥʫʚʘʣʠʩʷ ʨʘʥʽʝh 

ʛʝʦʣʦʛʘʤʠ ʧʨʠ ʨʦʟʚʽʜʮʽ ʨʦʜʦʚʠʱ ʢʦʨʠʩʥʠʭ ʢʦʧʘʣʠʥ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʭʾ 

ʤ̔ ʩʮʝʟʥʘʭʦʜʞʝʥʥʷ, ʫ ʧʦʯʘʪʢʦʚʠʡ ʧʝʨʽʦʜ ʟʘʛʘʣʴʥʦʛʦ ʦʟʥʘʡʦʤʣʝʥʥʷ ʟ 

ʦʙ' ʢ̒ʪʦʤ, ʧʨʠ ʚʠʙʦʨ ̔ʪʨʘʩ ʩʧʦʨʫʜ ʪʘ ʽʥ. 

7. ɺʝʨʪʠʢʘʣʴʥʘ ʟʡʦʤʢʘ (ʥʚ̔ʝʣʶʚʘʥʥʷ) ʚʠʢʦʥʫʪ̒ʴʩʷ ʟ ʤʝʪʦʶ 

ʚʠʟʥʘʯʝʥʥʷ ʧʝʨʝʚʠʱʝʥʴ ʤ̔ʞ ʦʢʨʝʤʠʤʠ ʪʦʯʢʘʤʠ ʟʝʤʥʦʧʾʦʚʝʨʭʥ,̔ 

ʩʢʣʘʜʘʥʥ ̫ʧʨʦʬ̔ʣʝʡ, ʚʝʣʠʢʦʤʘʩʰʪʘʙʥʠʭ ʪʦʧʦʛʨʘʬʯ̔ʥʠʭ ʧʣʘʥʚ̔ ʪʘ ʽʥ. 

ʈʦʟʨʟ̔ʥʷʶʪʴ ʪʘʢ ̔ʤʝʪʦʜʠ ʥʚ̔ʝʣʶʚʘʥʥʷ: 

1)  ʛʝʦʤʝʪʨʠʯʥʠʡ ï ʮʝ ʥʚ̔ʝʣʶʚʘʥʥʷ ʛʦʨʠʟʦʥʪʘʣʴʥʠʤ ʧʨʦʤʝʥʝʤ ʚʟ̔ʫʚʘʥʥʷ; 

2) ʪʨʠʛʦʥʦʤʝʪʨʠʯʥʠʡ ï ʮʝ ʥʚ̔ʝʣʶʚʘʥʥʷ ʧʦʭʠʣʠʤ ʧʨʦʤʝʥʝʤ ʚʟ̔ʫʚʘʥʥʷ; 

3) ʬ̔ʟʠʯʥʠʡ ï ʮʝ ʥʚ̔ʝʣʶʚʘʥʥʷ ʙʘʨʦʤʝʪʨʘʤʠ (ʨʠʩ. 8.14) ʘʙʦ ʛʜ̔ʨʦʩʪʘʪʠʯʥʝ 

(ʨʠʩ. 8.15). ɹʘʨʦʤʝʪʨʠʯʥʝ ʥʚ̔ʝʣʁʚʘʥʥʷ ʟʘʩʥʦʚʘʥʝ ʥʘ ʪʦʤʫ, ʱʦ ʽʟ ʟʤ̔ʥʦʶ 

ʚʠʩʦʪʠ ʪʦʯʦʢ ʥʘʜ ʨʚ̔ʥʝʚʦʶ ʧʦʚʝʨʭʥʝʶ ʟʤʽʥʁ̒ʪʴʩʷ ʘʪʤʦʩʬʝʨʥʠʡ ʪʠʩʢ. 

ɻʜ̔ʨʦʩʪʘʪʠʯʥʝ ʥʚ̔ʝʣʶʚʘʥʥʷ ʟʘʩʥʦʚʘʥʝ ʥʘ ʚʣʘʩʪʠʚʦʩʪʽ ʨ̔ ʜʠʥʠ ʟʘʡʤʘʪʠ ʚ 

ʩʧʦʣʫʯʝʥʠʭ ʧʦʩʫʜʠʥʘʭ ʦʜʥʘʢʦʚʫ ʚʠʩʦʪʫ; 

4) ʤʝʭʘʥʯ̔ʥʝ ï ʮʝ ʥʚ̔ʝʣʶʚʘʥʥʷ ʥʚ̔ʝʣ̔ʨʘʤʠ-ʘʚʪʦʤʘʪʘʤʠ, ʙʫʜʦʚʫ ʷʢʠʭ 

ʟʘʩʥʦʚʘʥʦ ʥʘ ʜʽʾ ʚʠʩʢʘ. ʅʚ̔ʝʣ̔ʨʠ-ʘʚʪʦʤʘʪʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʧʨʠ 

ʧʦʧʝʨʝʜʥʴʦʤʫ ʚʠʙʦʨ ̔ʪʨʘʩ ʜʦʨʛ̔, ʢʘʥʘʣʚ̔ ʪʘ ʽʥhʠʭ ʣʽʥʽʡʥʠʭ ʩʧʦʨʫʜ, ʜʣʷ 

ʦʪʨʠʤʘʥʥʷ ʧʨʦʬ̔ʣʝʡ ʟʘʣʟ̔ʥʠʯʥʠʭ ʢʦʣʽʡ ʪʘ ̔ʥ. 

 5) ʬʦʪʦʛʨʘʤʤʝʪʨʠʯʥʝ ï ʮʝ ʥʚ̔ʝʣʶʚʘʥʥʷ ʟʘʩʪʦʩʦʚʫʶʪʴ ʧʨʠ ʥʘʟʝʤʥʽʡ  ̔

ʘʝʨʦʬʦʪʦʟʡʦʤʮ.̔ 

ɼʝʪʘʣʴʥʦ ʙʫʜʫʪʴ ʧʦʜʘʥ ̔ʥʝ ʚʩʽ ʚʠʜʠ ʟʡʦʤʦʢ, ʘ ʪʽʣɹʢʠ ʪʝʦʜʦʣʪ̔ʥʘ,  

ʪʘʭʝʦʤʝʪʨʠʯʥʘ  ̔ ʜʚʘ ʚʠʜʠ ʥʚ̔ʝʣʶʚʘʥʥʷ ï ʛʝʦʤʝʪʨʠʯʥʝ ʽ 

ʪʨʠʛʦʥʦʤʝʪʨʠʯʥʝ. 
 

 ʈʠʩ. 8.14 ʈʠʩ. 8.15 
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ʇʠʪʘʥʥʷ ʜʣʷ ʩʘʤʦʢʦʥʪʨʦʣʶ 

1. ʑʦ ʥʘʟʠʚʘʻʪʴʩʷ ʦʧʦʨʥʦʶ ʛʝʦʜʝʟʠʯʥʦʶ ʤʝʨʝʞʝʶ? 

2. ʗʢʠʤʠ ʩʧʦʩʦʙʘʤʠ ʚʠʟʥʘʯʘʻʪʴʩʷ ʧʦʣʦʞʝʥʥʷ ʦʧʦʨʥʠʭ ʧʫʥʢʪʽʚ ʥʘ ʟʝʤʥʽʡ 

ʧʦʚʝʨʭʥʽ? 

3. ʗʢ ʧʽʜʨʦʟʜʽʣʷʶʪʴʩʷ ʛʝʦʜʝʟʠʯʥʽ ʤʝʨʝʞʽ? 

4. ʗʢʠʤʠ ʤʝʪʦʜʘʤʠ ʩʪʚʦʨʶʶʪʴʩʷ ʧʣʘʥʦʚʽ ʛʝʦʜʝʟʠʯʥʽ ʤʝʨʝʞʽ? 

5. ʉʫʪʴ ʤʝʪʦʜʘ ʪʨʽʘʥʛʫʣʷʮʽʾ? 

6. ʉʫʪʴ ʤʝʪʦʜʘ ʪʨʠʣʘʪʝʨʘʮʽʾ? 

7. ʉʫʪʴ ʤʝʪʦʜʘ ʧʦʣʽʛʦʥʦʤʝʪʨʽʾ? 

8. ʗʢʠʤ ʤʝʪʦʜʦʤ ʩʪʚʦʨʶʻʪʴʩʷ ʚʠʩʦʪʥʘ ʤʝʨʝʞʘ? 

9. ʗʢʠʤʠ ʤʝʪʦʜʘʤʠ ʩʪʚʦʨʶʶʪʴʩʷ ʛʝʦʜʝʟʠʯʥʽ ʤʝʨʝʞʽ ʟʛʫʱʝʥʥʷ? 

10. ʗʢʠʤʠ ʤʝʪʦʜʘʤʠ ʩʪʚʦʨʶʶʪʴʩʷ ʟʥʽʤʘʣʴʥʽ ʛʝʦʜʝʟʠʯʥʽ ʤʝʨʝʞʽ? 

11. ʏʠʤ ʟʘʢʨʽʧʣʶʶʪʴʩʷ ʧʫʥʢʪʠ ʛʝʦʜʝʟʠʯʥʠʭ ʤʝʨʝʞ ʥʘ ʤʽʩʮʝʚʦʩʪʽ? 

12. ɼʣʷ ʯʦʛʦ ʥʘʜ ʮʝʥʪʨʘʤʠ ʪʨʽʘʥʛʫʣʷʮʽʾ ʚʩʪʘʥʦʚʣʶʶʪʴʩʷ ʥʘʟʝʤʥʽ ʛʝʦʜʝʟʠʯʥʽ 

ʟʥʘʢʠ ʽ ʷʢʽ ʥʘʟʝʤʥʽ ʛʝʦʜʝʟʠʯʥʽ ʟʥʘʢʠ ʚʠ ʟʥʘʻʪʝ? 

13. ʗʢʠʤʠ ʤʝʪʦʜʘʤʠ ʩʪʚʦʨʶʶʪʴ ʩʫʯʘʩʥʽ ɼʝʨʞʘʚʥʽ ʛʝʦʜʝʟʠʯʥʽ ʤʝʨʝʞʽ (ɼɻʄ) 

ʥʘ ʋʢʨʘʾʥʽ? 

14. ʅʘʟʚʽʪʴ ʜʚʽ ʛʦʣʦʚʥʽ ʧʨʠʯʠʥʠ, ʱʦ ʚʠʤʘʛʘʶʪʴ ʧʽʜʚʠʱʝʥʥʷ ʪʦʯʥʦʩʪʽ ɼɻʄ? 

15. ʑʦ ʥʘʟʠʚʘʻʪʴʩʷ ʟʡʦʤʢʦʶ? 

16. ʗʢʽ ʦʩʥʦʚʥʽ ʜʽʾ ʚʠʢʦʥʫʶʪʴ ʧʨʠ ʟʡʦʤʢʘʭ ʤʽʩʮʝʚʦʩʪʽ? 

17. ʗʢʽ ʚʠʜʠ ʟʡʦʤʦʢ ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʢʘʨʪʠ ʘʙʦ ʧʣʘʥʫ ʚʠ ʟʥʘʻʪʝ? 

18. ʗʢʽ ʚʠʜʠ ʟʡʦʤʦʢ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʟʘʩʪʦʩʦʚʫʚʘʥʠʭ ʧʨʠʣʘʜʽʚ ʚʠ ʟʥʘʻʪʝ? 
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9. ɻɽʆɼɽɿʀʏʅɯ ɺʀʄɯʈʖɺɸʅʅʗ 

9. 1. ʊʝʦʜʦʣʽʪ. ɹʫʜʦʚʘ ʪʘ ʧʝʨʝʚʽʨʢʠ 

9. 1.1. ʇʨʠʥʮʠʧ ʚʠʤʽʨʶʚʘʥʥʷ ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʢʫʪʘ 

ʇʽʜ ʯʘʩ ʚʠʢʦʥʘʥʥʷ ʪʦʧʦʛʨʘʬʽʯʥʠʭ poʙiʪ ʧʦʪʨʽʙʥʦ ʚʠʢʦʥʫʚʘʪʠ ʢʫʪʦʚʽ ʚʠ- 

ʤʽʨʶʚʘʥʥʷ. ɼʦ ʪʦʛʦ ʞ ʥʝʦʙʭʽʜʥʦ ʟʥʘʪʠ ʦʨʪʦʛʦʥʘʣʴʥʽ ʧʨʦʝʢʮʽʾ ʚʠʤʽʨʷʥʠʭ ʥʘ 

ʤicʮʝʚʦʩʪʽ ʢʫʪʽʚ ʥʘ piʚʥʝʚʫ ʧʦʚʝʨʭʥʶ, ʷʢʫ ʚʚʘʞʘʪʠʤʝʤʦ ʛʦʨʠʟʦʥʪʘʣʴʥʦʶ 

ʧʣʦʱʠʥʦʶ [9]. 

ʅʝʭʘʡ ʪʨʠ ʪʦʯʢʠ ɸ, ɺ, ʉ ʤʽʩʮʝʚʦʩʪʽ ʨʦʟʪʘʰʦʚʘʥʽ ʥʘ ʨʽʟʥʠʭ ʚʠʩʦʪʘʭ (ʨʠʩ. 

9. 1). ʇʨʦʚʝʜʝʤʦ ʯʝʨʝʟ ʥʠʭ ʧʣʦʱʠʥʫ. ɺʦʥʘ ʙʫʜʝ ʥʘʭʠʣʝʥʦʶ. ɿ'ʻʜʥʘʻʤʦ ʪʦʯʢʫ 
ɺ ʟ ʪʦʯʢʘʤʠ A i ʉ.  ʊʦʜʽ ʚ ʥʘʭʠʣʝʥʽʡ ʧʣʦʱʠʥʽ ʦʪʨʠʤʘʻʤʦ ʢʫʪ ʤʽʩʮʝʚʦʩʪʽ 
ABC=ɼ' . ʇʨʦʪʝ ʥʘʤ ʧʦʪʨʽʙʥʦ ʟʥʘʪʠ ʥʝ ʢʫʪ ABC, ʘ ʡʦʛʦ ʦʨʪʦʛʦʥʘʣʴʥʫ 

ʧʨʦʝʢʮʽʶ ʥʘ ʛʦʨʠʟʦʥʪʘʣʴʥʫ ʧʣʦʱʠʥʫ ʅ. ʑʦʙ ʦʜʝʨʞʘʪʠ ʦʨʪʦʛʦʥʘʣʴʥʫ 

ʧʨʦʝʢʮʽʶ ʮʴʦʛʦ ʢʫʪʘ, ʥʝʦʙʭʽʜʥʦ ʯʝʨʝʟ ʩʪʦʨʦʥʠ ɺʉ ʪʘ ɺɸ ʧʨʦʚʝʩʪʠ 

ʧʨʷʤʦʚʠʩʥʽ ʧʣʦʱʠʥʠ Q ʪʘ ʊ. ʇʝʨʝʪʠʥ ʮʠʭ ʧʣʦʱʠʥ ʟ ʛʦʨʠʟʦʥʪʘʣʴʥʦʶ 

ʧʣʦʱʠʥʦʶ ʅ ʜʘʩʪʴ ʛʦʨʠʟʦʥʪʘʣʴʥʠʡ ʢʫʪ ʘʚʩ=ɼ, ʷʢʠʡ i ʧʦʪʨʽʙʥʦ ʚʠʤʽʨʷʪʠ. 

ʂʫʪ ʘʚʩ  ̒ ʤʽʨʦʶ ʜʚʦʛʨʘʥʥʦʛʦ ʢʫʪʘ, ʫʪʚʦʨʝʥʦʛʦ ʜʚʦʤʘ ʚʝʨʪʠʢʘʣʴʥʠʤʠ 

ʧʣʦʱʠʥʘʤʠ Q i ʊ. ɼʣʷ ʚʠʤʽʨʶʚʘʥʥʷ 

ʢʫʪʘ ʘʚʩ ʥʘ peʙpi DB ʤʦʞʥʘ ʚʟʷʪʠ 

ʙʫʜʴ-ʷʢʫ ʪʦʯʢʫ, ʥʘʧʨʠʢʣʘʜ ʚ' ʧʨʦ- 

ʚʝʩʪʠ ʯʝʨʝʟ ʮʶ ʪʦʯʢʫ ʛʦʨʠʟʦʥʪʘʣʴʥʫ 

ʧʣʦʱʠʥʫ i ʥʘ ʥʽʡ ʧʦʙʫʜʫʚʘʪʠ ʢʦʣʦ 

ʜʦʚʽʣʴʥʦʛʦ ʨʘʜʽʫʩʘ. ʈʘʜʽʫʩʠ ʚ'ʘ' i ʚ'ʩ' 

ʮʴʦʛʦ ʢʦʣʘ, ʱʦ ʣʝʞʘʪʴ ʫ ʧʣʦʱʠʥʘʭ Q 

i ʊ, ʫʪʚʦʨʶʶʪʴ ʢʫʪ ʘ'ʚ'ʩ', ʷʢʠʡ 

ʜʦʨʽʚʥʶʻ ʛʦʨʠʟʦʥʪʘʣʴʥʦʤʫ ʢʫʪʫ ʘʚʩ, 

ʘ ʢʽʣʴʢʽʩʪʴ ʛʨʘʜʫʩʽʚ ʪʘ ʯʘʩʪʢʠ 

ʛʨʘʜʫʩʘ ʫ ʜʫʟʽ a'c' ʻ ʚʝʣʠʯʠʥʦʶ ʮʴʦʛʦ 

ʢʫʪʘ. 

ʆʪʞʝ, ʜʣʷ ʚʠʤʽʨʶʚʘʥʥʷ ʛʨʘʜʫʩʥʦʾ 

ʚʝʣʠʯʠʥʠ ʦʨʪʦʛʦʥʘʣʴʥʠʭ (ʛʦʨʠʟʦʥ- 

ʪʘʣʴʥʠʭ) ʧʨʦʝʢʮʽʡ ʢʫʪʽʚ ʤʽʩʮʝʚʦʩʪʽ 

ʧʦʪʨʽʙʝʥ ʧʨʠʣʘʜ, ʦʩʥʘʱʝʥʠʡ ʢʨʫʛʦʤ 

ʟ ʛʨʘʜʫʩʥʠʤʠ ʧʦʜʽʣʢʘʤʠ. ʇʣʦʱʠʥʫ 

ʮʴʦʛʦ ʢʨʫʛʘ ʧʽʜ ʯʘʩ ʚʠʤʽʨʶʚʘʥʴ 

ʥʝʦʙʭʽʜʥʦ ʚʩʪʘʥʦʚʣʶʚʘʪʠ ʛʦʨʠʟʦʥ- 

ʪʘʣʴʥʦ (ʧʘʨʘʣʝʣʴʥʦ ʜʦ ʨʽʚʥʝʚʦʾ 

ʧʦʚʝʨʭʥʽ ʅ), ʘ ʮʝʥʪʨ ʢʨʫʛʘ ʚ' ʩʫʤʽʩʪʠʪʠ ʟ ʨʝʙʨʦʤ DB, ʪʦʙʪʦ ʚʩʪʘʥʦʚʠʪʠ ʪʦʯʢʫ 
ʚ' ʥʘ ʦʜʥʽʡ ʧʨʷʤʦʚʠʩʥʽʡ ʣʽʥʽʾ ʟ ʪʦʯʢʦʶ ɺ ʤ̔ ʩʮʝʚʦʩʪʽ. ʊʘʢʠʡ ʛʨʘʜʫʡʦʚʘʥʠʡ 

ʢʨʫʛ ʥʘʟʠʚʘʶʪʴ ʣʽʤʙʦʤ. ʂpiʤ ʪʦʛʦ, ʚ ʧʨʠʣʘʜʽ ʤʘʻ ʙʫʪʠ ʨʫʭʦʤʘ ʚʝʨʪʠʢʘʣʴʥʘ 

ʧʣʦʱʠʥʘ, ʷʢʘ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʘ ʜʦ ʧʣʦʱʠʥʠ ʣʽʤʙʘ i ʧʨʦʭʦʜʠʪʴ ʯʝʨʝʟ ʮʝʥʪʨ 
ʣʽʤʙʘ ʚ'. ʊʘʢʘ ʨʫʭʦʤʘ ʚʝʨʪʠʢʘʣʴʥʘ ʧʣʦʱʠʥʘ ʥʘʟʠʚʘʻʪʴʩʷ ʚʽʟʠʨʥʦʶ. 

 

 

ʈʠʩ. 9. 1. ɼʦ ʚʠʤʽʨʶʚʘʥʥʷ 

ʦʨʪʦʛʦʥʘʣʴʥʦʾ ʧʨʦʝʢʮʽʾ 

ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʢʫʪʘ 
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ɼʣʷ ʩʪʚʦʨʝʥʥʷ ʚʟʠʨʥʦʾ ʧʣʦʱʠʥʠ ʟʘʟʚʠʯʘʡ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʟʦʨʦʚʫ ʪʨʫʙʫ, 

ʷʢʘ, ʧʦʚʝʨʪʘʶʯʠʩʴ ʥʘʚʢʦʣʦ ʚʣʘʩʥʦʾ ʛʦʨʠʟʦʥʪʘʣʴʥʦʾ oci, ʦʧʠʩʫʻ ʚʝʨʪʠʢʘʣʴʥʫ 

ʧʣʦʱʠʥʫ. ɿʦʨʦʚʫ ʪʨʫʙʫ ʟʘ ʜʦʧʦʤʦʛʦʶ ʾʾ ʧʽʜʩʪʘʚʦʢ ʩʢʨʽʧʣʶʶʪʴ ʟ ʽʥʰʠʤ 

ʢʨʫʛʦʤ, ʱʦ ʧʦʚʝʨʪʘʻʪʴʩʷ ʥʘʚʢʦʣʦ ʚʝʨʪʠʢʘʣʴʥʦʾ oci, ʷʢʘ ʧʨʦʭʦʜʠʪʴ ʯʝʨʝʟ 

ʮʝʥʪʨ ʣʽʤʙʘ. ʎʝʡ ʢʨʫʛ ʥʘʟʠʚʘʶʪʴ ʘʣʽʜʘʜʦʶ. ʉʣʦʚʦ ʘʣʽʜʘʜʘ ʚ ʧʝʨʝʢʣʘʜʽ ʟ 

ʛʨʝʮʴʢʦʾ ʦʟʥʘʯʘʻ ʣʽʥʽʡʢʘʢʘ. ʇʦʚʝʨʪʘʶʯʠ ʘʣʽʜʘʜʫ ʚ ʛʦʨʠʟʦʥʪʘʣʴʥʽʡ ʧʣʦʱʠʥʽ 

(ʢʦʣʠ ʣʽʤʙ ʥʝʨʫʭʦʤʠʡ), ʤʦʞʥʘ ʩʫʤʽʱʘʪʠ ʨʫʭʦʤʫ ʚʝʨʪʠʢʘʣʴʥʫ ʧʣʦʱʠʥʫ ʟ 

ʧʣʦʱʠʥʘʤʠ Q i ʊ, ʘ ʚ ʮʽ ʤʦʤʝʥʪʠ ʬʽʢʩʫʚʘʪʠ ʥʘ ʣʽʤʙʽ ʧʦʯʘʪʦʢ i ʢʽʥʝʮʴ ʜʫʛʠ 

ʘ'ʩ'. ʊʘʢʠʡ ʬʽʢʩʫʚʘʣʴʥʠʡ ʧʨʠʩʪʨʽʡ (ʥʘʡʧʨʦʩʪʽʰʠʡ - ʮʝ ʰʪʨʠʭ ʥʘ ʘʣʽʘʜʽ, ʱʦ 

ʟʘʡʤʘʻ ʧʝʚʥʝ ʧʦʣʦʞʝʥʠʷ ʤʽʞ ʛʨʘʜʫʩʥʠʤʠ ʰʪʨʠʭʘʤʠ ʣʽʤʙʘ) ʥʘʟʠʚʘʝʪʴʩʷ 

ʚʽʜʣʽʢʦʚʠʤ ʧʨʠʩʪʨʦʻʤ. ɺʽʥ ʜʘʻ ʟʤʦʛʫ ʚʽʜʣʽʯʫʚʘʪʠ ʣʽʤʙ ʚ ʪʦʯʢʘʭ a' i ʩ'. 

ʈʽʟʥʠʮʷ ʮʠʭ ʚʽʜʣʽʢʽʚ, ʪʦʙʪʦ ʩ'ïʘ', ʜʘʻ ʟʥʘʯʝʥʥʷ ʢʫʪʘ ʘ'ʚ'ʩ', ʷʢʝ ʜʦʨʚ̔ʥʶʻ 

ʛʦʨʠʟʦʥʪʘʣʴʥʦʤʫ ʢʫʪʫ ʘʚʩ. ʅʘ ʮʴʦʤʫ ʧʨʠʥʮʠʧʽ ʛʨʫʥʪʫʻʪʴʩʷ ʙʫʜʦʚʘ ʧʨʠʣʘʜʫ, 

ʷʢʠʡ ʥʘʟʠʚʘʶʪʴ ʪʝʦʜʦʣʽʪʦʤ. 

ʆʩʢʽʣʴʢʠ ʮʝʥʪʨ ʣʽʤʙʘ ʪʝʦʜʦʣʽʪʘ ʚʩʪʘʥʦʚʣʶʶʪʴ ʥʘʜ ʚʝʨʰʠʥʦʶ ʚʠʤʽʨʶ- 

ʚʘʥʦʛʦ ʢʫʪʘ, ʪʦ ʜʦʧʦʤʽʞʥʠʤʠ ʯʘʩʪʠʥʘʤʠ ʪʝʦʜʦʣʽʪʘ ʻ ʰʪʘʪʠʚ ʪʘ ʮʝʥʪʨʠʨ. 

ɼʣʷ ʚʩʪʘʥʦʚʣʝʥʥʷ oci ʦʙʝʨʪʘʥʥʷ ʣʽʤʙʘ ʪʘ ʘʣʽʜʘʜʠ ʚ ʧʨʷʤʦʚʠʩʥʝ ʧʦʣʦ- 

ʞʝʥʥʷ, ʘ ʧʣʦʱʠʥʠ ʣʽʤʙʘ i ʘʣʽʜʘʜʠ ʚ ʛʦʨʠʟʦʥʪʘʣʴʥʝ ʧʦʣʦʞʝʥʥʷ ʚʠʢʦʨʠʩ-

ʪʦʚʫʶʪʴ piʚʥʽ. 

 ʋ ʥʘʰ ʯʘʩ ʪʝʦʜʦʣʽʪʠ ʦʙʦʚ'ʷʟʢʦʚʦ ʤʘʶʪʴ ʚʝʨʪʠʢʘʣʴʥʽ ʢʨʫʛʠ ʜʣʷ ʚʠʤʽʨʶ- 

ʚʘʥʥʷ ʚʝʨʪʠʢʘʣʴʥʠʭ ʢʫʪʽʚ (ʢʫʪʽʚ ʥʘʭʠʣʫ). 

9.1.2. ʇʨʠʥʮʠʧʦʚʘ ʩʭʝʤʘ ʪeoʜoʣiʪa 

ʉʭʝʤʘ ʢʦʥʩʪʨʫʢʮʽʾ ʪʝʦʜʦʣʽʪʘ ʧʦʢʘʟʘʥʘ ʥʘ ʨʠʩ. 9.2. ʊʝʦʜʦʣʽʪ ʚʩʪʘʥʦʚ-

ʣʶʶʪʴ ʥʘ ʧʽʜʩʪʘʚʢʫ, ʷʢʘ ʤʘʻ ʪʨʠ ʧʽʜʽʡʤʘʣʴʥʽ ʛʚʠʥʪʠ. ʇʜ̔ʩʪʘʚʢʘ, ʩʚʦʻʶ 

ʯʝʨʛʦʶ, ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʪʘʥʦʚʦʛʦ ʛʚʠʥʪʘ ʢʨʽʧʠʪʴʩʷ ʜʦ ʛʦʣʦʚʢʠ ʰʪʘʪʠʚʘ. ɺ 

ʩʝʨʝʜʠʥʫ ʚʪʫʣʢʠ ʧʽʜʩʪʘʚʢʠ ʚʩʪʘʥʦʚʣʶʻʪʴʩʷ ʧʦʨʦʞʥʠʩʪʘ ʚʽʩʴ ʣʽʤʙʘ, ʘ ʚ ʥʝʾ ï 

ʚʽʩʴ ʘʣʽʜʘʜʠ [9]. 

ʃʽʤʙ ï ʛʦʨʠʟʦʥʪʘʣʴʥʠʡ ʢʨʫʛ ʟ ʛʨʘʜʫʩʥʠʤʠ ʧʦʜʽʣʢʘʤʠ. ɸʣʽʜʘʜʘ ï ʪʘʢʦʞ 

ʛʦʨʠʟʦʥʪʘʣʴʥʠʡ ʢʨʫʛ, ʱʦ ʤʘʻ ʦʜʠʥ ʘʙʦ ʜʚʘ ʜʽʘʤʝʪʨʘʣʴʥʦ ʨʦʟʪʘʰʦʚʘʥʽ ʰʪʨʠʭʠ 

ï ʽʥʜʝʢʩʠ, ʷʢʽ ʜʘʶʪʴ ʟʤʦʛʫ ʚʽʜʣʽʯʫʚʘʪʠ ʰʢʘʣʫ ʣʽʤʙʘ, ʪʦʙʪʦ ʚʠʟʥʘʯʘʪʠ 

ʧʦʣʦʞʝʥʥʷ ʘʣʽʜʘʜʠ ʚʽʜʥʦʩʥʦ ʣʽʤʙʘ. 

ʅʘ ʘʣʽʜʘʜʽ ʟʘʢʨʽʧʣʝʥʽ ʜʚʽ ʢʦʣʦʥʢʠ, ʥʘ ʷʢʽ ʢʨʽʧʠʪʴʩʷ ʛʦʨʠʟʦʥʪʘʣʴʥʘ ʚʽʩʴ 

ʦʙʝʨʪʘʥʥʷ ʟʦʨʦʚʦʾ ʪʨʫʙʠ. ʅʘ ʮʶ ʞ ʚʽʩʴ ʥʘʩʘʜʞʝʥʠʡ ʚʝʨʪʠʢʘʣʴʥʠʡ ʢʨʫʛ, ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʷʢʦʛʦ ʚʠʤʽʨʶʶʪʴ ʚʝʨʪʠʢʘʣʴʥʽ ʢʫʪʠ. 

ʈʦʟʛʣʷʥʝʤʦ ʜʝʪʘʣʴʥʽʰʝ ʙʫʜʦʚʫ ʪʘ ʧʨʠʟʥʘʯʝʥʥʷ ʦʩʥʦʚʥʠʭ ʚʫʟʣʽʚ ʪʘ 

ʯʘʩʪʠʥ ʪʝʦʜʦʣʽʪʘ. 

1. ʇʽʜʩʪʘʚʢʘ meoʜoʣima ʻ ʦʩʥʦʚʦʶ ʜʣʷ ʤʦʥʪʘʞʫ ʚcix ʚʫʟʣʽʚ i 

ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʧʽʜʩʪʘʚʢʠ (ʨʠʩ. 9.2) ʪʘ ʪʨʴʦʭ ʧʽʜʽʡʤʘʣʴʥʠʭ ʛʚʽʥʪʽʚ, ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʷʢʠʭ ʚʽʩʴ ʦʙʝʨʪʘʥʥʷ ʧʨʠʣʘʜʫ ZZ1 ʚʩʪʘʥʦʚʣʶʶʪʴ ʧʨʷʤʦʚʠʩʥʦ. 

2. ɺʝʨʪʠʢʘʣʴʥʘ ʚʽʩʴ ʦʙʝʨʪʘʥʥʷ ʪʝʦʜʦʣʽʪʘ ZZ1 ʧʦʚʠʥʥʘ ʙʫʪʠ 

ʩʧʽʣʴʥʦʶ ʜʣʷ ʣʽʤʙʘ ʡ ʘʣʽʜʘʜʠ. ɺʦʥʘ ʦʙ'ʝʜʥʫʻ ʘʣʽʜʘʜʥʫ ʯʘʩʪʠʥʫ ʧʨʠʣʘʜʫ ʟ 

ʛʦʨʠʟʦʥʪʘʣʴʥʠʤ ʢʨʫʛʦʤ i ʧʽʜʩʪʘʚʢʦʶ, ʘ ʪʘʢʦʞ ʟʘʙʝʟʧʝʯʫʻ ʦʙʝʨʪʘʥʥʷ 
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ʘʣʽʜʘʜʠ ʪʘ ʣʽʤʙʘ ʥʘʚʢʦʣʦ oci ZZ1. ɿʘ ʛʦʣʦʚʥʫ ʚʽʩʴ ʪʝʦʜʦʣʽʪʘ ʧʨʠʡʤʘʶʪʴ 

ʚʝʨʪʠʢʘʣʴʥʫ ʚʽʩʴ ʦʙʝʨʪʘʥʥʷ ʘʣʽʜʘʜʠ. 

3. ɻʦʨʠʟʦʥʪʘʣʴʥʠʡ ʢʫʪʦʤʽʨʥʠʡ ʢʨʫʛ (ʣʽʤʙ) ʤʘʻ ʨʽʚʥʦʤʽʨʥʫ ʰʢʘʣʫ 

ʛʨʘʜʫʩʥʠʭ ʘʙʦ ʛʨʘʜʦʚʠʭ ʧʦʜʽʣʦʢ i xʾ ʯʘʩʪʠʥ, ʟʘ ʷʢʦʶ ʚʽʜʣʽʯʫʶʪʴ ʧʦʣʦʞʝʥʥʷ 

ʥʘʧʨʷʤʢʽʚ ʥʘ ʧʨʝʜʤʝʪʠ ʤʽʩʮʝʚʦʩʪʽ ʚʽʜʥʦʩʥʦ ʥʫʣʴʦʚʦʾ ʧʦʜʽʣʢʠ ʰʢʘʣʠ ʣʽʤʙʘ. 

ʗʢʱʦ ʛʦʨʠʟʦʥʪʘʣʴʥʠʡ ʢʨʫʛ ʥʝʨʫʭʦʤʦ ʩʢʨʽʧʣʝʥʠʡ ʟ ʧʽʜʩʪʘʚʢʦʶ, ʪʦ ʪʝʦʜʦʣʽʪ 

ʥʘʟʠʚʘʶʪʴʩʷ ʧʨʦʩʪʠʤ. ʊʝʦʜʦʣʠʪʠ, ʣʽʤʙʠ ʷʢʠʭ, ʷʢ i ʘʣʽʜʘʜʥʽ ʢʨʫʛʠ, ʤʘʶʪʴ 

ʟʘʢʨʽʧʣʶʚʘʣʴʥʠʡ ʪʘ ʥʘʚʽʜʥʠʡ ʛʚʠʥʪʠ, ʥʘʟʠʚʘʶʪʴʩʷ ʧʦʚʪʦʨʶʚʘʣʴʥʠʤʠ. ɿʦʨʦʚʽ 

ʪʨʫʙʠ ʪʘʢʠʭ ʪʝʦʜʦʣʽʪʽʚ ʤʦʞʥʘ ʪʦʯʥʦ ʥʘʚʦʜʠʪʠ ʥʘ ʧʨʝʜʤʝʪʠ ʤʽʩʮʝʚʦʩʪʽ, 

ʦʙʝʨʪʘʶʯʠ ʣʽʤʙ ʩʢʨʽʧʣʝʥʠʡ ʟ ʘʣʽʜʘʜʦʶ, ʘʙʦ ʪʽʣʴʢʠ ʘʣʽʜʘʜʫ. 

 

 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

4. ɸʣʽʜʘʜʘ, ʷʢ ʫʞʝ ʟʘʟʥʘʯʘʣʦʩʴ, ʤʘʻ ʜʚʘ ʜʽʘʤʝʪʨʘʣʴʥʦ ʨʦʟʪʘʰʦʚʘʥʽ 

ʰʪʨʠʭʠ - ʥʫʣʴ - ʧʫʥʢʪʘ (ʽʥʜʝʢʩʠ), ʧʦʣʦʞʝʥʥʷ ʷʢʠʭ ʬʽʢʩʫʻʪʴʩʷ ʚʽʜʣʽʢʘʤʠ 

ʰʢʘʣʠ ʣʽʤʙʘ ʧʽʜ ʯʘʩ ʥʘʚʝʜʝʥʥʷ (ʚʽʟʫʚʘʥʥʷ) ʪʨʫʙʠ ʥʘ ʧʨʝʜʤʝʪʠ ʤʽʩʮʝʚʦʩʪʽ. 

ɿʚʠʯʘʡʥʦ ʥʫʣʴ-ʧʫʥʢʪʠ ʘʣʽʜʘʜʠ ʟʤʽʱʝʥʽ ʚʽʜʥʦʩʥʦ ʣʽʥʽʾ ʚʽʟʫʚʘʥʥʷ ʥʘ ʜʝʷʢʠʡ 

ʧʦʩʪʽʡʥʠʡ ʢʫʪ, ʱʦ ʥʝ ʤʘʻ ʧʨʠʥʮʠʧʦʚʦʛʦ ʟʥʘʯʝʥʥʷ ʧʽʜ ʯʘʩ ʚʠʤʽʨʶʚʘʥʥʷ 

ʛʦʨʠʟʦʥʪʘʣʴʥʠʭ ʢʫʪʽʚ. ɸʣʽʜʘʜʘ ʦʙʦʚ'ʷʟʢʦʚʦ ʤʘʻ ʟʘʢʨʽʧʣʶʚʘʣʴʥʦ-ʥʘʚʽʜʥʠʡ 

ʧʨʠʩʪʨʽʡ, ʷʢʠʡ ʟʘʙʝʟʧʝʯʫʻ ʪʦʯʥʝ ʚʽʟʫʚʘʥʥʷ ʟʦʨʦʚʦʾ ʪʨʫʙʠ ʥʘ ʧʨʝʜʤʝʪʠ 

ʤʽʩʮʝʚʦʩʪʽ. 

6. ʎʠʣ̔ʥʜʨʠʯʥʠʡ piʚʝʥʴ ʧʨʠ ʘʣʽʜʘʜʽ ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʢʨʫʛʘ ʧʨʠʟʥʘʯʝʥʠʡ 

ʜʣʷ ʪʦʛʦ, ʱʦʙ ʚʩʪʘʥʦʚʠʪʠ ʚʝʨʪʠʢʘʣʴʥʫ ʚʽʩʴ ʦʙʝʨʪʘʥʥʷ ʧʨʠʣʘʜʫ ʧʨʷʤʦʚʠʩʥʦ. 

7. ɿʦʨʦʚʘ (ʚʽʟʠʨʥʘ) ʪʨʫʙʘ ʥʘʛʣʫʭʦ ʩʢʨʽʧʣʝʥʘ ʟ ʛʦʨʠʟʦʥʪʘʣʴʥʦʶ ʚiccʶ 

ʦʙʝʨʪʘʥʥʷ ʅʅ1. ɺʽʟʠʨʥʘ ʚʽʩʴ ʪʨʫʙʠ (ʧʽʜ ʯʘʩ ʧʦʚʝʨʪʘʥʥʷ ʘʣʽʜʘʜʠ ʥʘʚʢʦʣʦ 

ʈʠʩ. 9.2. ʇʨʠʥʮʠʧʦʚʘ ʩʭʝʤʘ ʙʫʜʦʚʠ ʪʝʦʜʦʣʽʪʘ 
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ʚʝʨʪʠʢʘʣʴʥʦʾ oci, ʘ ʪʨʫʙʠ ï ʥʘʚʢʦʣʦ ʛʦʨʠʟʦʥʪʘʣʴʥʦʾ oci) ʦʧʠʩʫʻ pyxoʤi 

ʚʝʨʪʠʢʘʣʴʥʽ ʧʣʦʱʠʥʠ, ʟ ʷʢʠʤʠ ʩʫʤʽʱʘʶʪʴʩʷ ʧʨʝʜʤʝʪʘ ʤʽʩʮʝʚʦʩʪʽ ʧʽʜ ʯʘʩ 

ʚʠʤʽʨʶʚʘʥʥʷ ʛʦʨʠʟʦʥʪʘʣʴʥʠʭ ʢʫʪʽʚ. 

8. ɺʝʨʪʠʢʘʣʴʥʳʡ ʢʫʪʦʤʽʨʥʠʡ ʢʨʫʛ, ʷʢ i ʚʽʟʠʨʥʘ ʪʨʫʙʘ, ʥʘʛʣʫʭʦ 

ʝʢʨʽʧʣʝʥʠʡ ʟ ʛʦʨʠʟʦʥʪʘʣʴʥʦʶ ʚʽʩʩʶ ʦʙʝʨʪʘʥʥʷ ʪʨʫʙʠ. ɺʝʨʪʠʢʘʣʴʥʠʡ ʢʨʫʛ ʤʘʻ 

ʨʽʚʥʦʤʽʨʥʫ ʛʨʘʜʫʩʥʫ ʰʢʘʣʫ, ʟʘ ʜʦʧʦʤʦʛʦʶ ʷʢʦʾ ʚʠʤʽʨʶʶʪʴ ʚʝʨʪʠʢʘʣʴʥʽ ʢʫʪʠ. 

ɼʦʧʦʤʽʞʥʠʤʠ ʧʨʠʣʘʜʘʤʠ ʪʝʦʜʦʣʽʪʘ ʻ: ʙʫʩʦʣʴ, ʰʪʘʪʠʚ, ʥʠʪʢʦʚʠʡ ʘʙʦ 

ʦʧʪʠʯʥʠʡ ʮʝʥʪʨʠʨ, ʧʘʢʫʚʘʣʴʥʠʡ ʬʫʪʣʷʨ, ʧʨʠʣʘʜʠ, ʥʝʦʙʭʽʜʥʽ ʜʣʷ ʶʩʪʫʚʘʥʥʷ 

ʪʝʦʜʦʣʽʪʘ ʪʘ ʪʝʭʥʽʯʥʦʛʦ ʜʦʛʣʷʜʫ ʟʘ ʥʠʤ. 

ɼʣʷ ʚʠʤʽʨʶʚʘʥʥʷ ʛʦʨʠʟʦʥʪʘʣʴʥʠʭ ʪʘ ʚʝʨʪʠʢʘʣʴʥʠʭ ʢʫʪʽʚ ʨʦʟʪʘʰʫʚʘʥʥʷ 

ʦʢʨʝʤʠʭ ʚʫʟʣʽʚ ʪʘ ʯʘʩʪʠʥ ʪʝʦʜʦʣʽʪʘ ʤʘʻ ʚʽʜʧʦʚʽʜʘʪʠ ʪʘʢʠʤ ʛʝʦʤʝʪʨʠʯʥʠʤ 

ʫʤʦʚʘʤ: 

- ʧʣʦʱʠʥʘ ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʢʨʫʛʘ ʧʦʚʠʥʥʘ ʙʫʪʠ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʘ ʜʦ 

ʛʦʣʦʚʥʦʾ (ʚʝʨʪʠʢʘʣʴʥʦʾ) oci ʪʝʦʜʦʣʽʪʘ; 

- ʚicʴ ʮʠʣʽʥʜʨʠʯʥʦʛʦ ʨʽʚʥʷ (ʜʦʪʠʯʥʘ ʚ ʥʫʣʴ-ʧʫʥʢʽ ʨʽʚʥʷ) ʤʘʻ ʙʫʪʠ 

ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦʶ ʜʦ ʛʦʣʦʚʥʦʾ oci ʧʨʠʣʘʜʫ; 

- ʚʽʟʠʨʥʘ ʚʽʩʴ ʪʝʦʜʦʣʽʪʘ (ʣʽʥʽʷ ʚʽʟʫʚʘʥʥʷ) ʧʦʚʠʥʥʘ ʙʫʪʠ 

ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦʶ ʜʦ ʛʦʨʠʟʦʥʪʘʣʴʥʦʾ oci ʦʙʝʨʪʘʥʥʷ ʟʦʨʦʚʦʾ ʪʨʫʙʠ; 

- ʚʽʩʴ ʦʙʝʨʪʘʥʥʷ ʟʦʨʦʚʦʾ ʪʨʫʙʠ ʧʦʚʠʥʥʘ ʙʫʪʠ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʘ ʜʦ 

ʛʦʣʦʚʥʦʾ oci ʦʙʝʨʪʘʥʥʷ ʪʝʦʜʦʣʽʪʘ; 

- ʧʣʦʱʠʥʘ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʢʨʫʛʘ ʧʦʚʠʥʥʘ ʙʫʪʠ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦʶ ʜʦ 

ʛʦʨʠʟʦʥʪʘʣʴʥʦʾ oci ʦʙʝʨʪʘʥʥʷ ʟʦʨʦʚʦʾ ʪʨʫʙʠ; 

- ʧʦʣʦʞʝʥʠʷ ʣʽʥʽʾ, ʱʦ ʟ'ʻʜʥʫʻ ʥʫʣʴ-ʧʫʥʢʪʘ ʘʣʽʜʘʜʠ ʚʝʨʪʠʢʘʣʴʥʦʛʦ 

ʢʨʫʛʘ, ʧʦʚʠʥʥʦ ʙʫʪʠ ʧʦʩʪʽʡʥʠʤ ʚʽʜʥʦʩʥʦ ʧʨʷʤʦʚʠʩʥʦʾ ʣʽʥʽʾ. 

ʅʝʚʠʢʦʥʘʥʥʷ ʘʙʦ ʥʝʪʦʯʥʝ ʚʠʢʦʥʘʥʥʷ ʮʠʭ ʫʤʦʚ ʧʨʠʟʚʝʜʝ ʜʦ ʪʦʛʦ, ʱʦ 

ʚʠʤʽʨʷʥʽ ʢʫʪʠ ʙʫʜʫʪʴ ʧʦʤʠʣʢʦʚʠʤʠ. 

9.1.3. ɻʦʣʦʚʥ ̔ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʪʘ ʢʣʘʩʠʬʽʢʘʮʽʷ ʢʫʪʦʤʽʨʥʠʭ ʧpʠʣaʜʽʚ 

ɻʦʣʦʚʥʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʢʫʪʦʤʽʨʥʠʭ ʧʨʠʣʘʜʽʚ ʻ: 

- ʜʽʘʤʝʪʨ ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʢʨʫʛʘ (ʣʽʤʙʘ) i ʮʽʥʘ ʡʦʛʦ ʥʘʡʤʝʥʰʦʾ ʧʦʜʽʣʢʠ; 

- ʜʽʘʤʝʪʨ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʢʨʫʛʘ i ʮʽʥʘ ʡʦʛʦ ʥʘʡʤʝʥʰʦʾ ʧʦʜʽʣʢʠ; 

- ʜʽʘʤʝʪʨ ʦʙ'ʝʢʪʠʚʘ ʟʦʨʦʚʦʾ ʪʨʫʙʠ, ʟʙʽʣʳʧʝʥʥʷ, ʬʦʢʫʩʥʘ ʚʽʜʜʘʣʴ, ʧʦʣʝ 

ʟʦʨʫ ʪʘ ʷʩʢʨʘʚʽʩʪʴ ʟʦʙʨʘʞʝʥʥʷ, ʷʢʽ ʜʘʻ ʪʨʫʙʘ; 

- ʮʽʥʘ ʧʦʜʽʣʢʠ ʮʠʣʽʥʜʨʠʯʥʦʛʦ ʨʽʚʥʷ, ʟʘ ʜʦʧʦʤʦʛʦʶ ʷʢʦʛʦ ʛʦʣʦʚʥʫ ʚicʴ 

ʪʝʦʜʦʣʽʪʘ ʚʩʪʘʥʦʚʣʶʶʪʴ ʧʨʷʤʦʚʠʩʥʦ; 

- ʚʘʛʘ ʪʘ ʛʘʙʘʨʠʪʘ ʧʨʠʣʘʜʫ. 

ʂʫʪʦʤʽʨʥʽ ʧʨʠʣʘʜʠ ʤʦʞʥʘ ʢʣʘʩʠʬʽʢʫʚʘʪʠ ʟʘ ʧʨʠʟʥʘʯʝʥʥʷʤ: 

1. ʊʝʦʜʦʣʽʪʠ, ʧʨʠʟʥʘʯʝʥʽ ʜʣʷ ʚʠʤʽʨʶʚʘʥʥʷ ʛʦʨʠʟʦʥʪʘʣʴʥʠʭ ʢʫʪʽʚ. ɺʝʨʪʠ-

ʢʘʣʴʥʽ ʢʨʫʛʠ ʪʘʢʠʭ ʧʨʠʣʘʜʽʚ ʘʙʦ ʤʘʶʪʴ ʟʥʘʯʥʦ ʤʝʥʰʫ ʪʦʯʥʽʩʪʴ ʧʦʨʽʚʥʷʥʦ ʟ 

ʛʦʨʠʟʦʥʪʘʣʴʥʠʤʠ, ʘʙʦ ʚʽʜʩʫʪʥʽ. 

2. ɺʝʨʪʠʢʘʣʴʥʽ ʢʨʫʛʠ ï ʜʣʷ ʚʠʤʽʨʶʚʘʥʥʷ ʚʝʨʪʠʢʘʣʴʥʠʭ ʢʫʪʽʚ. ɻʦʨʠ- 

ʟʦʥʪʘʣʴʥʽ ʢʨʫʛʠ ʪʘʢʠʭ ʧʨʠʣʘʜʽʚ ʤʘʶʪʴ ʥʝʟʥʘʯʥʫ ʪʦʯʥʽʩʪʴ. ɺʠʢʦʨʠʩʪʦʚʫʶʪʴ 

ʚʝʨʪʠʢʘʣʴʥʽ ʢʨʫʛʠ ʪʽʣʴʢʠ ʚ ʘʩʪʨʦʥʦʤʽʯʥʠʭ ʩʧʦʩʪʝʨʝʞʝʥʥʷʭ. 
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3. ɺ ʫʥʽʚʝʨʩʘʣʴʠʠʭ ʧʨʠʣʘʜʘʭ ʦʜʥʘʢʦʚʘ ʪʦʯʥʽʩʪʴ ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʪʘ 

ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʢpyʛʽʚ. ʊʦʤʫ ʧʨʠʣʘʜʦʚʽ ʧʦʭʠʙʢʠ ʚʠʤʽʨʶʚʘʥʥʷ ʛʦʨʠʟʦʥʪʘʣʴʥʠʭ 

ʪʘ ʚʝʨʪʠʢʘʣʴʥʠʭ ʢʫʪʽʚ ʮʠʤʠ ʧʨʠʣʘʜʘʤʠ piʚʥi. ʋʥʽʚʝʨʩʘʣʴʥʠʤʠ ʥʘʟʠʚʘʶʪʴ 

ʪʽʣʴʢʠ ʚʠʩʦʢʦʪʦʯʥʽ ʧʨʠʣʘʜʠ, ʧʨʠʟʥʘʯʝʥʽ ʜʣʷ ʘʩʪʨʦʥʦʤʽʯʥʠʭ ʩʧʦʩʪʝʨʝʞʝʥʴ. 

4. ʊʝʦʜʦʣʽʪʠ-ʪʘʭʝʦʤʝʪʨʠ. ʋ ʪʘʢʠʭ ʧʨʠʣʘʜʘʭ ʦʜʥʘʢʦʚʘ ʪʦʯʥʽʩʪʴ ʛʦʨʠ-

ʟʦʥʪʘʣʴʥʠʭ i ʚʝʨʪʠʢʘʣʴʥʠʭ ʢpyʛʽʚ, ix ʟʦʨʦʚʽ ʪʨʫʙʠ ʧʝʨʝʚʦʜʷʪʴʩʷ ʯʝʨʝʟ ʟʝʥʽʪ i 

ʦʙʣʘʜʥʘʥʽ ʧʨʠʩʪʨʦʷʤʠ ʜʣʷ ʚʽʜʜʘʣʝʤʽʨʥʠʭ ʚʠʤʽʨʽʚ. ʐʠʨʦʢʦ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʚ 

ʪʦʧʦʛʨʘʬʽʯʥʠʭ ʪʘ ʛʝʦʜʝʟʠʯʥʠʭ ʨʦʙʦʪʘʭ. ʏʘʩʪʦ ix ʥʘʟʠʚʘʶʪʴ ʦʜʥʠʤ ʩʣʦʚʦʤ - 

ʪʘʭʝʦʤʝʪʨʠ. 

5. ɻʽʜʨʦʪʝʦʜʦʣʽʪʠ. ʉʣʫʛʫʶʪʴ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʥʘ ʤʽʩʮʝʚʦʩʪʽ ʥʘʧʨʷʤʫ 
ʽʩʪʠʥʥʦʛʦ ʤʝʨʠʜʽʘʥʘ ʪʘ ʘʟʠʤʫʪʽʚ ʟʝʤʥʠʭ ʧʨʝʜʤʝʪʽʚ. 

6. ɽʣʝʢʪʨʦʥʥʽ ʪʝʦʜʦʣʽʪʠ. ʇʨʦʮʝʩ ʚʠʤʽʨʶʚʘʥʥʷ ʢʫʪʽʚ ʪʘʢʠʤʠ ʧʨʠʣʘʜʘʤʠ 
ʘʚʪʦʤʘʪʠʟʦʚʘʥʠʡ. ɿʥʘʯʝʥʥʷ ʚʽʜʣʢ̔ʫ ʚʠʩʚʽʯʫʻʪʴʩʷ ʥʘ ʜʠʩʧʣʝʾ. 

7. ɽʣʝʢʪʨʦʥʥʽ ʪʘʭʝʦʤʝʪʨʠ. ɸʚʪʦʤʘʪʠʟʦʚʘʥʽ ʦʧʪʠʢʦ-ʝʣʝʢʪʨʦʥʥʽ ʧʨʠʣʘʜʠ, 

ʷʢʽ ʧʨʘʮʶʶʪʴ ʟʘ ʟʘʜʘʥʠʤʠ ʧʨʦʛʨʘʤʘʤʠ i ʜʘʶʪʴ ʟʤʦʛʫ ʚʠʤʽʨʶʚʘʪʠ 

ʛʦʨʠʟʦʥʪʘʣʴʥʽ ʚʝʨʪʠʢʘʣʴʥʽ ʢʫʪʠ, ʚʽʜʜʘʣʽ ʘʙʦ ʧʨʦʩʪʦʨʦʚʽ ʢʦʦʨʜʠʥʘʪʠ ʧʫʥʢʪʽʚ, 

ʱʦ ʩʧʦʩʪʝʨʽʛʘʶʪʴ, ʪʘ ʾʭʥʽ ʚʠʩʦʪʠ. 

8. ɼʦ ʢʫʪʦʤʽʨʥʠʭ ʧʨʠʣʘʜʽʚ ʥʘʣʝʞʘʪʴ ʪʘʢʦʞ ʙʫʩʦʣʽ, ʝʢʣʽʤʝʪʨʠ, ʝʢʝʨʠ, 

ʪʨʘʥʩʧʦʨʪʠʨʠ. 

ʊʝʦʜʦʣʽʪʠ ʟʘ ʢʦʥʩʪʨʫʢʪʠʚʥʠʤʠ ʦʩʦʙʣʠʚʦʩʪʷʤʠ ʧʦʜʽʣʷʶʪʴʩʷ ʥʘ: 

- ʤʝʭʘʥʽʯʥʽ ï ʤʘʶʪʴ ʤʝʪʘʣʝʚʽ ʛʦʨʠʟʦʥʪʘʣʴʥʽ ʪʘ ʚʝʨʪʠʢʘʣʴʥʽ ʚʠʤʽʨʶʚʘʣʴʥʽ 

ʢʨʫʛʠ; 

- ʦʧʪʠʯʥʽ, ʚʠʤʽʨʶʚʘʣʴʥʽ ʢʨʫʛʠ ʷʢʠʭ ʩʢʣʷʥʽ. ʅʘʥʝʩʝʥʥʷ ʰʪʨʠʭʽʚ ʥʘ 

ʧʨʦʟʦʨʝ ʩʢʣʦ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʟʘ ʜʦʧʦʤʦʛʦʶ ʣʽʥʟ ʪʘ ʧʨʠʟʤ ʧʝʨʝʜʘʚʘʪʠ 

ʟʦʙʨʘʞʝʥʥʷ ʮʠʭ ʰʪʨʠʭʽʚ ʫ ʧʦʣʝ ʟʦʨʫ ʚʽʜʣʽʢʦʚʠʭ ʧʨʠʩʪʨʦʾʚ; 

- ʢʦʜʦʚʽ, ʛʨʘʜʫʩʥʽ ʚʠʤʽʨʶʚʘʣʴʥʽ ʢʨʫʛʠ ʷʢʠʭ ʪʘʢʦʞ ʩʢʣʷʥʽ, ʘ ʢʨʫʛʦʚʽ 

ʰʢʘʣʠ ʪʘʢʠʭ ʪʝʦʜʦʣʪ̔̔ʚ ʟʘʤʽʥʝʥʽ ʫʤʦʚʥʠʤʠ (ʢʦʜʦʚʠʤʠ) ʟʥʘʢʘʤʠ, ʱʦ ʜʘʻ ʟʤʦʛʫ 

ʘʚʪʦʤʘʪʠʟʫʚʘʪʠ ʧʨʦʮʝʩ ʚʠʤʽʨʶʚʘʥʥʷ ʢʫʪʽʚ. 

ʆʜʥʘʢ ʥʘʡʚʘʞʣʠʚʽh ʦʶ ʻ ʢʣʘʩʠʬʽʢʘʮʽʷ ʪʝʦʜʦʣʪ̔̔ʚ ʟʘ ʪʦʯʥʽʩʪʶ. ʊʝʦʜʦʣʽʪʠ 

ʟʘ ʪʦʯʥʽʩʪʶ ʧʦʜʽʣʷʶʪʴ ʥʘ ʪʨʠ ʢʣʘʩʠ: 

- ʚʠʩʦʢʦʪʦʯʥʽ (ʤʦʞʥʘ ʚʠʤʽʨʶʚʘʪʠ ʛʦʨʠʟʦʥʪʘʣʴʥʠʡ ʢʫʪ ʦʜʥʠʤ 

ʧʨʠʡʦʤʦʤ ʟ ʪʦʯʥʽʩʪʶ 0,5"õ1,0"); 

- ʪʦʯʥʽ (ʜʘʶʪʴ ʟʤʦʛʫ ʚʠʤʽʨʶʚʘʪʠ ʛʦʨʠʟʦʥʪʘʣʴʥʠʡ ʢʫʪ ʦʜʥʠʤ ʧʨʠʡʦʤʦʤ 

ʟ ʪʦʯʥʽʩʪʶ 2,0"õ10,0"); 

- ʪʝʭʥʽʯʥʽ (ʤʦʞʥʘ ʚʠʤʽʨʶʚʘʪʠ ʛʦʨʠʟʦʥʪʘʣʴʥʠʡ ʢʫʪ ʦʜʥʠʤ ʧʨʠʡʦʤʦʤ ʟ 

ʪʦʯʥʽʩʪʶ 15"õ30"). 

ɺʠʩʦʢʦʪʦʯʥʽ ʪʝʦʜʦʣʽʪʠ. 

ʊʝʦʜʦʣʽʪ ʪʨʽʘʥʛʫʣʷʮʰʥʠʡ ʊʊ-2"/6", ʪʦʯʥʽʩʪʴ ʚʽʜʣʽʢʦʚʦʛʦ ʧʨʠʩʪʨʦʶ ʛʦʨʠ-

ʟʦʥʪʘʣʴʥʦʛʦ ʢʨʫʪʘ ʷʢʦʛʦ 2", ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʢʨʫʛʘ ï 6". 

ʆʧʪʠʯʥʠʡ ʪʝʦʜʦʣʽʪ ʊ05, ʚʽʜʣʽʢʦʚʠʡ ʧʨʠʩʪʨʽʡ ʷʢʦʛʦ ʩʧʽʣʴʥʠʡ ʜʣʷ ʦʙʦʭ 

ʢʨʫʛʽʚ i ʤʘʻ ʪʦʯʥʽʩʪʴ 0,5". 

ʆʧʪʠʯʥʠʡ ʪʝʦʜʦʣʽʪ ʆʊ-02, ʚʽʜʣʢʦʚʠʡ ʧʨʠʩʪʨʽʡ ʷʢʦʛʦ ʪʝʞ ʩʧʽʣʴʥʠʡ ʜʣʷ 

ʦʙʦʭ ʢpyʽʚ, ʘ ʮʽʥʘ ʧʦʜʽʣʢʠ ʰʢʘʣʠ ʚʽʜʣʽʢʦʚʦʛʦ ʧʨʠʩʪʨʦʶ (ʦʧʪʠʯʥʦʛʦ 

ʤ̔ʢʨʦʤʝʪʨʘ) ʩʪʘʥʦʚʠʪʴ 0,2" (ʫ ʤʦʜʝʨʥʽʟʦʚʘʥʦʛʦ ʆʊ-02ʄ ï 0,5"). 
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ʆʧʪʠʯʥʠʡ ʪʝʦʜʦʣʽʪ ʊ1, ʮʽʥʘ ʧʦʜʽʣʢʠ ʚʽʜʣʽʢʦʚʦʛʦ ʧʨʠʩʪʨʦʶ (ʦʧʪʠʯʥʦʛʦ 

ʤʽʢʨʦʤʝʪʨʘ) ʷʢʦʛʦ ï 1". ʇʨʠʟʥʘʯʝʥʠʡ ʜʣʷ ʘʩʪʨʦʥʦʤʽʯʥʠʭ ʩʧʦʩʪʝʨʝʞʝʥʴ. 

ʊʦʯʥʽ ʪʝʦʜʦʣʽʪʠ. 

ʆʧʪʠʯʥʽ ʪʝʦʜʦʣʽʪʠ ʆʊʉ, ʊɹ-1, ʊ2. ʄʘʶʪʴ ʰʢʘʣʫ ʦʧʪʠʯʥʦʛʦ ʤʽʢʨʦʤʝʪʨʘ 

1". ʆʧʪʠʯʥʽ ʪʝʦʜʦʣʽʪʠ ʊ2 ʻ ʧʦʢʨʘʱʝʥʦʶ ʢʦʥʩʪʨʫʢʮʽʻʶ ʪʝʦʜʦʣʽʪʘ ʊɹ-1. 

ʊʝʦʜʦʣʽʪʠ ʊ2 ʩʪʘʣʠ ʦʩʥʦʚʦʶ ʜʣʷ ʧʦʜʘʣʴʠhʭ ʚʜʦʩʢʦʥʘʣʝʥʴ. 

ʆʧʪʠʯʥʠʡ ʪʝʦʜʦʣʽʪ 2ʊ2ʂʇ - ʟ ʢʦʤʧʝʥʩʘʪʦʨʦʤ i ʧʨʷʤʠʤ ʟʦʙʨʘʞʝʥʥʷʤ. 

ʆʧʪʠʯʥʽ ʪʝʦʜʦʣʽʪʠ ɿʊ, ʘ ʪʘʢʦʞ ɿʊ2ʂʇ. 

ʆʧʪʠʯʥʽ ʪʝʦʜʦʣʽʪʠ ʊ5, ʊ5ʂ, 2ʊ5, 2ʊ5ʂ, ɿʊ5ʂʇ. 

ʊʝʭʥʽʯʥʽ ʪʝʦʜʦʣʽʪʠ. 

ʆʧʪʠʯʥʽ ʪʝʦʜʦʣʽʪʠ ʊ15, ʊ15ʂ, 4ʊ15ʇ; 

ʆʧʪʠʯʥʽ ʪʝʦʜʦʣʽʪʠ ʊ30 ï ʟi ʰʪʨʠʭʦʚʠʤ ʤʽʢʨʦʩʢʦʧʦʤ, ʊ30ʂ ï ʟi 

ʰʪʨʠʭʦʚʠʤ ʤʽʢʨʦʩʢʦʧʦʤ ʪʘ ʢʦʤʧʝʥʩʘʪʦʨʦʤ. 

ʆʧʪʠʯʥʽ ʪʝʦʜʦʣʽʪʠ 2ʊ-30, 2ʊ-30ʄ, 2ʊ-30ʂ, 2ʊ-30ʂʇ, 4ʊ30ʂʇ, 4ʊ30ʇ10 

ï yci ʟi ʰʢʘʣʦʚʠʤʠ ʤʽʢʨʦʩʢʦʧʘʤʠ (ʂïʢʦʤʧʝʥʩʘʪʦʨ; ʇïʧʨʷʤʝ ʟʦʙʨʘʞʝʥʥʷ; ʄï

ʤʘʨʢʰʝʡʜʝʨʩʴʢʠʡ). ʎʽʥʘ ʧʦʜʽʣʢʠ ʰʢʘʣʠ ï 5', ʪʽʣʴʢʠ ʚ ʪʝʦʜʦʣʽʪʘʭ 2ʊ-30ʄ ʪʘ 

4ʊ30ʇ10 ï 1'. 

ʆʧʪʠʯʥʽ ʪʝʦʜʦʣʽʪʠ ʊ-60. ʎʽʥʘ ʧʦʜʽʣʢʠ ʰʢʘʣʠ ï 1' . 

ʂʦʤʧʝʥʩʘʪʦʨʠ - ʮʝ ʘʚʪʦʤʘʪʠʯʥ ̔ʧʨʠʩʪʨʦʾ, ʱʦ ʟʘʤʽʥʶʶʪʴ ʮʠʣʽʥʜʨʠʯʥʽ 

piʚʥʽ ʧʨʠ ʘʣʽʜʘʜʽ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʢʨʫʛʘ ʡ ʘʚʪʦʤʘʪʠʯʥʦ ʚʩʪʘʥʦʚʣʶʶʪʴ ʧʨʷʤʫ, 

ʱʦ ʧʨʦʭʦʜʠʪʴ ʯʝʨʝʟ ʥʫʣʴ-ʧʫʥʢʪʠ ʘʣʽʜʘʜʠ, ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦ ʜʦ ʧʨʷʤʦʚʠʩʥʦʾ 

ʣʽʥʽʾ. ʂʦʤʧʝʥʩʘʪʦʨ ʟʚʽʣʴʥʷʻ ʩʧʦʩʪʝʨʽʛʘʯʘ ʚʽʜ ʥʝʦʙʭʽʜʥʦʩʪʽ ʧʨʠʚʦʜʠʪʠ 

ʙʫʣʴʙʘʰʢʫ ʮʠʣʽʥʜʨʠʯʥʦʛʦ ʨʽʚʥʷ ʥʘ ʩʝʨʝʜʠʥʫ ʡʦʛʦ ʰʢʘʣʠ ʧʝʨʝʜ ʢʦʞʥʠʤ 

ʚʽʜʣʽʯʫʚʘʥʥʷʤ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʢʨʫʛʘ. 

 ʅʘʚʝʜʝʥʽ ʚʠʱʝ ʤʘʨʢʠ ʪʝʦʜʦʣʪ̔̔ʚ ʚʠʧʫʩʢʘʣʠ ʚ ʉʈʉʈ. ɼʝʷʢʽ ʟ ʥʠʭ ʩʴʦʛʦʜʥʽ 

ʚʠʨʦʙʣʷʶʪʴ ʚ ʈʦʩʽʡʩʴʢʽʡ ʌʝʜʝʨʘʮʽʾ. ɺ ʋʢʨʘʥʾʽ ʪʘʢʦʞ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ 

ʪʝʦʜʦʣʽʪʠ ʙʘʛʘʪʴʦʭ ʽʥʦʟʝʤʥʠʭ ʬʽʨʤ: Carl Zeiss (ʅ̔ʤʝʯʯʠʥʘ), Sokkia, Topcon 

(ʗʧʦʥʽʷ), Trimble (ʉʐɸ), Leica (ʐʚʝʡʮʘʨʽʷ) ʪʘ iʥʰʽ. 

9.1.4. Piʚʥi, ʾ ʭ ʙʫʜʦʚʘ ʪʘ ʧʨʠʟʥʘʯʝʥʥʷ 

Piʚʥi ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʣʷ ʚʩʪʘʥʦʚʣʝʥʥʷ ʦʩʝʡ ʪʘ ʧʣʦʱʠʥ ʧʨʠʣʘʜʚ̔ ʫ 

ʛʦʨʠʟʦʥʪʘʣʴʥʝ ʪʘ ʚʝʨʪʠʢʘʣʴʥʝ ʧʦʣʦʞʝʥʥ̫ , ʘ ʪʘʢʦʞ ʜʣʷ ʚʠʤʨ̔ʶʚʘʥʥʷ ʤʘʣʠʭ 

ʢʫʪ̔ʚ ʚ̔ ʜʭʠʣʝʥʥʷ xʾʥiʭ ʧʘʨʘʤʝʪʨ̔ʚ ʚʽʜ ʧʨʘʚʠʣʴʥʦʛʦ ʧʦʣʦʞʝʥʥ̫  [9]. 

ɿʘ ʧʨʠʥʮʠʧʦʤ ʜʽʾ ʨʦʟʨʟ̔ʥʷʶʪʴ ʨʽʜʠʥʥʽ, ʝʣʝʢʪʨʦʥʥʽ, ʧʨʫʞʠʥʥʽ piʚʥi. 

ɿʘ ʬʦʨʤʦʶ ʨʽʜʠʥʥ ̔piʚʥi ʧʦʜ̔ʣʷʶʪʴ ʥʘ ʮʠʣʽʥʜʨʠʯʥʽ ʪʘ ʩʬʝʨʠʯʥ.̔ 

ʎʠʣiʥʜpʠʯʥi piʚʥi ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʣʷ ʪʦʯʥʦʛʦ, ʘ ʩʬʝʨʠʯʥʽ ʜʣʷ 

ʧʨʠʙʣʠʟʥʦʛʦ ʚʩʪʘʥʦʚʣʝʥʥʷ ʧʨʠʣʘʜʚ̔ ʫ ʟʘʜʘʥʝ ʧʦʣʦʞʝʥʥʷ. 

ɺʘʞʣʠʚʠʡ ʧʦʢʘʟʥʠʢ piʚʥiʚ ï xʾʥi ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʪʦʯʥʦʩʪʽ, ʟʘ ʷʢʠʤʠ piʚʥi 

ʢʣʘʩʠʬʢ̔ʫʶʪʴ ʥʘ: 

Å ʚʩʪʘʥʽʚʥʽ ï ʧʨʠʚʦʜʷʪʴ oci ʧpʠʣaʜiʚ ʚ ʟʘʜʘʥʝ ʧʦʣʦʞʝʥʠ̫  ʟ ʪʦʯʥʩ̔ʪʶ 

5 ï 10'. 

Å ʪʝʭʥʽʯʥʽ ï ʟ ʮ̔ʥʦʶ ʧʦʜʽʣʢʠ ʧʨʠʙʣʠʟʥʦ 1'; 

Å ʪʦʯʥʽ ï ʟ ʮʽʥʦʶ ʧʦʜʽʣʢʠ ʥʝ ʙʽʣʴʰʝ ʟʘ 30"; 

Å ʚʠʩʦʢʦʪʦʯʥʽ ï ʟ ʮʽʥʦʶ ʧʦʜʽʣʢʠ ʥʝ ʙʽʣʴʰʝ ʟʘ 10". 
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ʈʠʩ. 9.3. ʎʠʣʽʥʜʨʠʯʥʠʡ 

ʨʽʚʝʥʴ 

ʈʠʩ. 9.4. ʉʬʝʨʠʯʥʠʡ ʨʽʚʝʥʴ 

ʎʠʣʽʥʜʨʠʯʥʠʡ piʚʝʥʴ ï ʮʝ ʩʢʣʷʥʘ ʪʨʫʙʢʘ ï ʘʤʧʫʣʘ (ʨʠʩ. 9.3), ʚʥʫʪʨʽʰʥʷ 

ʧʦʚʝʨʭʥʷ ʷʢʦʾ ʚ ʧʦʟʜʦʚʞʥʴʦʤʫ ʧepepiʟi ʤʘʻ ʚʠʛʣʷʜ ʜʫʛʠ ʚʽʮʦʚ̔ʜʥʦʛʦ ʨʘʜʫ̔ʩʘ. 

ʎʠʣʽʥʜʨʠʯʥʽ piʽʥi ʙʫʚʘʶʪʴ ʦʜʥʦʩʪʦʨʦʥʥʽ ʪʘ ʜʚʦʩʪʦʨʦʥʥ,̔ ʧʦʚʦʨʦʪʥ ̔

(ʨʝʚʝʨʩʽʡʥʽ). 

ɺʥʫʪʨʽʥhʷ ʧʦʚʝʨʭʥʷ ʩʬʝʨʠʯʥʠʭ piʚʥʽʚ ʤʘʻ ʩʬʝʨʠʯʥʫ ʧʦʚʝʨʭʥʶ  

(ʨʠʩ. 9.4). 

ɸʤʧʫʣʠ piʚʥʽʚ ʚʩʪʘʥʦʚʣʶʶʪʴ ʚ ʤʝʪʘʣʝʚʫ ʦʧʨʘʚʫ i ʟʘʧʦʚʥʶʶʪʴ ʩʨ̔ʯʘʥʠʤ 

ʝʬ̔ʨʦʤ ʘʙʦ ʝʪʠʣʦʚʠʤ ʩʧʠʨʪʦʤ. ʂʽʥʮʽ ʘʤʧʫʣʠ, ʧʽʩʣʷ ʾʾ ʟʘʧʦʚʥʝʥʥʷ ʛʘʨʷʯʦʶ 

ʨ̔ ʜʠʥʦʶ, ʟʘʧʘʶʶʪʴ. ɹʫʣʴʙʘʰʢʘ ʨʚ̔ʥʷ ʫʪʚʦʨʶʻʪʴʩʷ ʟ ʧapiʚ ʥʘʧʦʚʥʶʚʘʯʘ. 

ʅʦʨʤʘʣʴʥʘ ʜʦʚʞʠʥʘ ʙʫʣʴʙʘʰʢʠ 0,3 ï 0,4 ʜʦʚʞʠʥʠ ʘʤʧʫʣʠ ʟʘ ʪʝʤʧʝʨʘʪʫʨʠ 

+20Áʉ. 

ʑʦʙ ʜʦʚʞʠʥʘ ʙʫʣʴʙʘʰʢʠ ʥʝ ʟʤʽʥʶʚʘʣʘʩʴ ʟʘ ʨʟ̔ʥʠʭ ʪʝʤʧʝʨʘʪʫʨ, ʘʤʧʫʣʠ 

ʚʠʛʦʪʦʚʣʷʶʪʴ iʟ ʟʘʧʘʩʥʦʶ ʢʘʤʝʨʦʶ ʘʙʦ ʟ 

ʢʦʤʧʝʥʩʘʮ̔ ʡʥʦʶ ʩʢʣʷʥʦʶ ʧʘʣʠʯʢʦʶ 

ʚʩʝʨʝʜʠʥʽ ʘʤʧʫʣʠ. ɿʘʧʘʩʥʘ ʢʘʤʝʨʘ ʚʽʜʦʢ- 

ʨʝʤʣʝʥʘ ʚʽʜ ʨʦʙʦʯʦ ʾʩʢʣʷʥʦʶ ʧʝʨʝʛʦʨʦʜʢʦʶ 

ʟ ʦʪʚʦʨʦʤ ʚʥʠʟʫ. ʅʘʭʠʣʷʶʯʠ ʨʚ̔ʝʥʴ, ʤʦʞʥʘ 

ʧʝʨʝʤʽɦʫʚʘʪʠ ʯʘʩʪʠʥʫ ʥʘʧʦʚʥʶʚʘʯʘ ʟ ʦʜʥʽʻʾ 

ʢʘʤʝʨʠ ʚ ʽʥʰʫ, ʨʝʛʫʣʶʶʯʠ ʜʦʚʞʠʥʫ 

ʙʫʣʴʙʘʰʢʠ. 

ɺʩʝʨʝʜʠʥʽ ʘʤʧʫʣʠ ʢʦʤʧʝʥʩʘʮʽʡʥʦʛʦ 

ʨ̔ʚʥʷ ʨʦʟʤʽɦʝʥʘ ʩʢʣʷʥʘ ʧʘʣʠʯʢʘ, ʷʢʘ ʤʘʻ 

ʚʝʣʠʢʫ ʪʝʧʣʦ̒ʤʥ̔ʩʪɹ. ɿi ʟʤʽʥʦʶ ʪʝʤʧʝʨʘʪʫʨʠ 

ʨ̔ʚʥʷ ʧʘʣʠʯʢʘ ʚʠʜʽʣ̫̒  ʘʙʦ ʧʦʛʣʠʥʘʻ ʪʝʧʣʦ, 

ʪʦʤʫ ʜʦʚʞʠʥʘ ʙʫʣʴʙʘʰʢʠ ʧʨʘʢʪʠʯʥʦ ʥʝ 

ʟʤ̔ʥʁ̒ ʪʴʩʷ. ʅʘ ʟʦʚʥʽʰʥʽʡ ʩʪʦʨʦʥʽ ʘʤʧʫʣʠ 

ʥʘʥʦʩʷʪʴ ʧʦʜʽʣʢʠ ʯʝʨʝʟ 2 ʤʤ i ʦʮʠʬʨʦʚʫʶʪʴ 

ʯʝʨʝʟ 5 ʘʙʦ 10 ʧʦʜ̔ʣʦʢ, ʚ ʦʜʥʦʩʪʦʨʦʥʥʭ̔ 

ʨ̔ʚʥʷʭ ʟ ʦʜʥʽʻʾ ʩʪʦʨʦʥʠ, ʘ ʚ ʨʝʚʝʨʩʡʥʠʭ ï ʟ 

ʦʙʦʭ ʩʪʦʨʽʥ. ɿʟʦʚʥ,̔ ʥʘ ʧʦʚʝʨʭʥ ̔ ʘʤʧʫʣʠ 

ʩʬʝʨʠʯʥʦʛʦ piʚʥʷ, ʧʦʜʽʣʢʠ ʥʘʥʦʩʷʪʴ ʫ 

ʚʠʛʣʷʜ ̔ ʢʦʥʮʝʥʪʨʠʯʥʠʭ ʢʽʣ, ʨʘʜʫ̔ʩʠ ʷʢʠʭ 

ʚʽʜʨ̔ʟʥʷʶʪʴʩʷ ʦʜʠʥ ʚʽʜ ʦʜʥʦʛʦ ʥʘ 2 ʤʤ 

(ʨʠʩ.9.4). ɹʫʣʴʙʘʰʢʘ ï ʯʫʪʣʠʚʠʡ ʝʣʝʤʝʥʪ 

ʨ̔ʚʥʷ. ʎʝʥʪʨ ʙʫʣʴʙʘʰʢʠ ʻ ʥʘʡʚʠʱʦʶ 

ʪʦʯʢʦʶ ʚʝʨʭʥʴʦ ʾʯʘʩʪʠʥʠ ʨʚ̔ʥʷ. ʗʢʱʦ ʨʚ̔ʝʥʴ 

ʥʘʭʠʣʠʪʠ, ʪʦ ʙʫʣʴʙʘʰʢʘ ʟʤ̔ʩʪʠʪʴʩ̫ , ʱʦʙ 

ʟʘʡʥʷʪʠ ʥʘʡʚʠʱʝ ʧʦʣʦʞʝʥʥʷ. 

ʅʫʣʴ-ʧʫʥʢʪʦʤ piʚʥʷ ʥʘʟʠʚʘʶʪʴ ʪʦʯʢʫ, ʷʢʘ ʨʦʟʪʘʰʦʚʘʥʘ ʧʦʩʝʨʝʜʠʥʽ 

ʰʢʘʣʠ ʘʤʧʫʣʠ, ʚʽʜʥʦʩʥʦ ʷʢʦʾ ʩʠʤʝʪʨʠʯʥʦ ʥʘʥʝʩʝʥʽ ʧʦʜʽʣʢʠ. ɼʦʪʠʯʥʘ ʜʦ 

ʚʥʫʪʨʰʰʴʦ ʾʧʦʚʝʨʭʥʽ ʘʤʧʫʣʠ ʚ ʥʫʣʴ-ʧʫʥʢʪ ̔ʥʘʟʠʚʘʻʪʴʩʷ ʚʽʩʩʶ ʮʠʣʽʥʜʨʠʯʥʦʛʦ 

ʨʽʚʥʷ UU' (ʨʠʩ. 9.3).  

Biccʶ ʩʬʝʨʠʯʥʦʛʦ piʚʥʷ ʂʂ' (ʜʠʚ. ʨʠʩ. 9.4) ʥʘʟʠʚʘʶʪʴ ʥʦʨʤʘʣʴ ʜʦ 

ʚʥʫʪʨʽʰʥʴʦʾ ʧoʚepxʥi ʨʽʚʥʷ ʚ ʥʫʣʴ-ʧʫʥʢʪʽ. 
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ʎʽʥʘ ʧʦʜʽʣʢʠ ʨʽʚʥʷ ï ʮʝ ʢʫʪ, ʥʘ ʷʢʠʡ ʥʝʦʙʭʽʜʥʦ ʥʘʭʠʣʠʪʠ ʚʽʩʴ ʨʽʚʥʷ, ʱʦʙ 

ʙʫʣʴʙʘʰʢʘ ʨʽʚʥʷ ʧʝʨʝʤʽʩʪʠʣʘʩʷ ʥʘ ʦʜʥʫ ʧʦʜʽʣʢʫ ʡʦʛʦ ʰʢʘʣʠ (ʪʦʙʪʦ 2 ʤʤ). 

 

9.1.5. ɿʦʨʦʚʘ ʪʨʫʙʘ 

ɿʦʨʦʚ ̔ ʦʧʪʠʯʥ ̔ ʪʨʫʙʠ ʟʘʩʪʦʩʦʚʫʶʪʴ ʜʣʷ ʟʙʽʣɹh ʝʥʥʷ ʟʦʙʨʘʞʝʥʥʷ 

ʚ̔ʜʜʘʣʝʥʦʛʦ ʧʨʝʜʤʝʪʘ, ʪʦʙʪʦ ʜʣʷ ʟʙʽʣɹh ʝʥʥʷ ʢʫʪʘ, ʧʽʜ ʷʢʠʤ ʧʨʝʜʤʝʪ ʚʠʜʥʦ 

ʥʝʦʟʙʨʦʥ̒ʠʤ ʦʢʦʤ [9]. 

ʊʨʫʙʘ (ʨʠʩ. 9.5) ʩʢʣʘʜʘʪ̒ʴʩʷ ʟ ʦʙ'ʢ̒ʪʠʚʥʦʛʦ 1 ʦʢʫʣʷʨʥʦʛʦ ʢʦʣʽʥʘ, ʚ ʷʢʽ 

ʚʩʪʘʚʣʷʶʪʴʩʷ ʦʙ'̒ʢʪʠʚ  ̔ʦʢʫʣʷʨ. ʇʝʨʝʜ ʦʢʫʣʷʨʦʤ ʤʩ̔ʪʠʪʴʩʷ ʩʪ̔ʢʘ ʥʠʪʦʢ, ʷʢʽ 

ʛʨʘʚʨ̔ʦʚʘʥ ̔ʥʘ ʩʢʣʽ. 

 

ʈʠʩ. 9.5.ɹʫʜʦʚʘ ʟʦʨʦʚʦʾ ʪʨʫʙʠ ʟ ʚʥʫʪʨʽʰʥʽʤ ʬʦʢʫʩʫʚʘʥʥʷʤ 
 1 - ʦʙ'̒ʢʪʠʚʥʩ ʢʦʣʽʥʦ; 2 - ʦʢʫʣʷʨʥʝ ʢʦʣʽʥʦ; 3 - ʩ̔ʪʢʘ ʥʠʪʦʢ; 4 ï ʦʢʫʣʷʨʥʘ ʪʨʫʙʦʯʢʘ;  

 5 - ʦʢʫʣʷʨ; 6 - ʦʙ'̒ʢʪʠʚ; 7 - ʧʝʨʝʭʨʝʩʪʷ ʩʪ̔ʢʠ; 8 - ʙ̔ʩʝʢʪʦʨ; 9 ï ʩʝʨʝʜʥʷ 

ʛʦʨʠʟʦʥʪʘʣʴʥʘ ʥʠʪʢʘ; 10- ʜʘʣʝʢʦʤʽʨʥʽ ʰʪʨʠʭʠ 

ʇʝʨʝʭʨʝʩʪʷ ʚʝʨʪʠʢʘʣʴʥʦ ʾ  ̔ ʛʦʨʠʟʦʥʪʘʣʴʥʦ ʾ ʥʠʪʦʢ ʥʘʟʠʚʘʶʪʴ ʮʝʥʪʨʦʤ 

ʩ̔ ʪʢʠ, ʷʢʠʤ ʩʧʦʩʪʝʨʛ̔ʘʯ ʥʘʚʦʜʠʪʴ (ʚʟ̔ʫ̒) ʥʘ ʧʨʝʜʤʝʪ. 

ʈʦʟʨʟ̔ʥʶʶʪʴ ʪʨʠ ʦʩ,̔ ʷʢ ̔ʧʨʦʭʦʜʷʪʴ ʚ ʟʦʨʦʚʽʡ ʪʨʫʙ:̔ 

1) ʚ̔ʟʠʨʥʘ ʚic  ɹ-  ʮʝ ʫʷʚʥʘ ʧʨʷʤʘ, ʷʢʘ ʟ'ʜ̒ʥʫ̒ ʦʧʪʠʯʥʠʡ ʮʝʥʪʨ ʦʙ'ʢ̒ʪʠʚʘ ʟ 

ʧʝʨʝʭʨʝʩʪʷʤ ʩʽʪʢʠ ʥʠʪʦʢ; 

2) ʦʧʪʠʯʥʘ ʚʽʩɹ - ʮʝ ʫʷʚʥʘ ʧʨʷʤʘ, ʷʢʘ ʟ'ʜ̒ʥʫ̒ ʦʧʪʠʯʥ ̔ʮʝʥʪʨʠ ʦʙ'ʢ̒ʪʠʚʘ i 

ʦʢʫʣʷʨʘ; 

3) ʛʝʦʤʝʪʨʠʯʥʘ ʚʽʩɹ - ʮʝ ʚic  ɹʮʠʣ̔ʥʜʨʘ ʪʨʫʙʠ. 

ʇʨʦʜʦʚʞʝʥʥʷ ʚʟ̔ʠʨʥʦ ʾ oci ʜʦ ʧʨʝʜʤʝʪʘ, ʱʦ ʩʧʦʩʪʝʨʛ̔ʘʶʪʴ, ʥʘʟʠʚʘʶʪʴ 

ʚ̔ʟʠʨʥʦʶ ʣʽʥʽʻʶ. ʅʘʚʝʩʪʠ ʪʨʫʙʫ ʥʘ ʧʨʝʜʤʝʪ ï ʦʟʥʘʯʘ ̒ʥʘʚʝʩʪʠ ʚʟ̔ʠʨʥʫ ʚʽʩɹ 

ʧʝʨʝʭʨʝʩʪʷʤ ʩʪ̔ʢʠ ʥʘ ʧʦʪʨʙ̔ʥʫ ʪʦʯʢʫ ʧʨʝʜʤʝʪʘ. 

ʈʦʟʨʽʟʥʷʶʪʴ ʟʦʨʦʚʽ ʪʨʫʙʠ ʽʟ ʟʦʚʥʽʰʥʽʤ ʽ ʚʥʫʪʨʽʰʥʽʤ ʬʦʢʫʩʫʚʘʥʥʷʤ. 

ʉʘʤʝ ʟ ʬʦʢʫʩʫʚʘʥʥʷʤ ʟʦʨʦʚʠʭ ʪʨʫʙ ʧʦʚ'ʷʟʘʥʽ ʩʫʪʪʻʚʽ ʥʝʜʦʣʽʢʠ ʪʨʫʙ ʟ 

ʟʦʚʥʽʰʥʽʤ ʬʦʢʫʩʫʚʘʥʥʷʤ, ʧʽʜ ʯʘʩ ʷʢʦʛʦ ʟʤʽʥʶʻʪʴʩʷ ʜʦʚʞʠʥʘ ʟʦʨʦʚʦʾ ʪʨʫʙʠ. 

ʂʦʣʠ ʦʢʫʣʷʨʥʝ ʢʦʣʽʥʦ ʚʠʩʫʚʘʻʪʴʩʷ ʟ ʦʙ'ʻʢʪʠʚʥʦʛʦ, ʪʦ ʧʦʚʽʪʨʷ ʚʩʝʨʝʜʠʥʽ ʪʨʫʙʠ 

ʨʦʟʨʽʞʫʻʪʴʩʷ ʽ ʚ ʪʨʫʙʫ ʚʩʤʦʢʪʫʻʪʴʩʷ ʟʦʚʥʽʰʥʻ ʧʦʚʽʪʨʷ ʨʘʟʦʤ ʟ ʧʠʣʦʤ ʪʘ 

ʚʦʣʦʛʦʶ. ʇʽʜ ʯʘʩ ʟʚʦʨʦʪʥʦʛʦ ʨʫʭʫ ʦʢʫʣʷʨʘ ʽʟ ʟʦʨʦʚʦʾ ʪʨʫʙʠ ʚʠʭʦʜʠʪʴ ʯʠʩʪʽʰʝ 

ʧʦʚʽʪʨʷ, ʪʦʤʫ ʱʦ ʧʠʣʠʥʢʠ ʦʩʽʜʘʶʪʴ ʥʘ ʩʪʽʥʢʘʭ ʟʦʨʦʚʦʾ ʪʨʫʙʠ ʪʘ ʥʘ ʣʽʥʟʘʭ 
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ʦʙ'ʻʢʪʠʚʘ ʽ ʦʢʫʣʷʨʘ. ʊʦʤʫ ʯʘʩ ʚʽʜ ʯʘʩʫ ʥʝʦʙʭʽʜʥʦ ʯʠʩʪʠʪʠ ʟʦʨʦʚʫ ʪʨʫʙʫ. ʊʦʤʫ 

ʚ ʥʘʰ ʯʘʩ ʚʠʛʦʪʦʚʣʷʶʪʴ ʧʨʠʣʘʜʠ ʽʟ ʟʦʨʦʚʠʤʠ ʪʨʫʙʘʤʠ ʟ ʚʥʫʪʨʽʰʥʽʤ 

ʬʦʢʫʩʫʚʘʥʥʷʤ. 

ʅʘ ʨʠʩ. 9.6 ʧʦʢʘʟʘʥʦ ʟʘʛʘʣʴʥʠʡ ʚʠʛʣʷʜ ʪʘʢʦʾ ʪʨʫʙʠ. 

 

 

 

ʈʠʩ. 9.6. ɿʦʨʦʚʘ ʪʨʫʙʘ ʟ ʚʥʫʪʨʽʰʥʽʤ ʬʦʢʫʩʫʚʘʥʥʷʤ 

 

9.1.6. ʇepeʚipʢu ʪa ʶʩʪʫʚʘʥʥʷ ʪeoʜoʣiʪiʚ 

ɺʟʘʻʤʥʝ ʨʦʟʤʽʱʝʥʥʷ ʯʘʩʪʠʥ ʪʝʦʜʦʣ-̔ ʪʘ ʧʦʚʠʥʥʦ ʚʽʜʧʦʚ̔ʜʘʪʠ ʧʝʚʥʠʤ 

ʛʝʦʤʝʪ- ʨʠʯʥʠʤ ʫʤʦʚʘʤ, ʷʢʽ ʚʠʧʣʠʚʘʶʪʴ ʟ ʧʨʠʥ-ʮʠʧʫ ʚʠʤʨ̔ʶʚʘʥʥ ̫

ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʢʫʪʘ. ʅʘʷʚʥʽʩʪʴ ʮʠʭ ʫʤʦʚ ʚʩʪʘʥʦʚʣʶʶʪʴ, ʚʠʢʦ-ʥʫʶʯʠ 

ʧepeʚipʢʠ ʧʨʠʣʘʜʫ [9]. ʗʢʱʦ ʚʠʷ-ʚʠʪʴʩʷ, ʱʦ ʪʘ ʯʠ ʽʥʰʘ ʛʝʦʤʝʪʨʠʯʥʘ ʫʤʦʚʘ 

ʥʝ ʚʠʢʦʥʫʻʪʴʩʷ, ʧʨʠʣʘʜ ʶʩʪʫʶʪʴ. ʑʝ ʨʘʟ ʥʘʟʚʝʤʦ oci ʪʝʦʜʦʣʽʪʘ (ʨʠʩ. 9.7): 

1. ɺʝʨʪʠʢʘʣʴʥʘ ʚʽʩʴ ʦʙʝʨʪʘʥʥʷ ʪʝʦʜʦʣʪ̔ʘ ï ʧʨʷʤʘ, ʥʘʚʢʦʣʦ ʷʢʦ ʾʦʙʝʨ- 

ʪʘʻʪʴʩʷ ʘʣ̔ʜʘʜʘ. 

2.  Bic  ɹʮʠʣʽʥʜʨʠʯʥʦʛʦ ʨʚ̔ʥʷ ï 
ʜʦʪʠʯʥʘ ʜʦ ʚʥʫʪʨʽʰʥʴʦʾ ʧʦʚʝʨʭʥ ̔ʘʤʧʫʣʠ 

ʨ̔ʚʥʷ ʫ ʥʫʣʴ-ʧʫʥʢʪʽ, ʩʧʨʷʤʦʚʘʥʘ ʚʟʜʦʚʞ 

ʘʤʧʫʣʠ ʨʚ̔ʥʷ. 

3. ɺʽʟʠʨʥʘ ʚʽʩʴ ï ʮʝ ʫʷʚʥʘ ʧʨʷʤʘ 

ʣʽʥʽʷʷ, ʷʢʘ ʧʨʦʭʦʜʠʪʴ ʯʝʨʝʟ ʮʝʥʪʨ ʩ̔ ʪʢʠ 

ʥʠʪʦʢ ʪʘ ʟʘʜʥʶ ʛʦʣ ʦʚʥʫ ʪʦʯʢʫ ʦʙ'ʝʢʪʠʚʘ. 

4. ɻʦʨʠʟʦʥʪʘʣʴʥʘ ʚʩ̔ɹ ï ʮʝ 

ʦʙʝʨʪʘʻʪʴʩʷ ʟʦʨʦʚʘ ʪʨʫʙʘ.ʚʽʩʴ, ʥʘʚʢʦʣʦ 

ʷʢʦʾ  

5.  ʇʣʦʱʠʥʘ ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʢʨʫʛʘ 

ï ʮʝ ʧʣʦʱʠʥʘ, ʚ ʷʢʽʡ ʨʦʟʪʘʰʦʚʘʥʠʡ 

ʛʦʨʠʟʦʥʪʘʣʴʥʠʡ ʢʨʫʛ (ʣʤ̔ʙ). 

6. ʇʣʦʱʠʥʘ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʢʨʫʛʘ ï 

ʧʣʦʱʠʥʘ, ʚ ʷʢʽʡ ʨʦʟʤʽʝɦʥʠʡ ʚʝʨʪʠʢʘʣʴʥʡr 

ʢʨʫʛ. 

ʈʦʟʛʣʷʥʝʤʦ ʧʝʨʝʚʨ̔ʢʠ ʪʝʦʜʦʣʽʪʘ. 

ʈʠʩ. 9.7. ʆʩʽ ʪʝʦʜʦʣʽʪʘ 
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ʈʠʩ. 9.8. ɼʦ ʧʝʨʝʚʽʨʢʠ 

ʮʠʣʽʥʜʨʠʯʥʦʛʦ ʨʽʚʥʷ 

1. Bicb ʮʠʣ̔ʥʜʨʠʯʥʦʛʦ piʚʥʷ ʧʨʠ ʘʣʽʜʘʜʽ ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʢʨʫʛʘ 

ʧʦʚʠʥʥʘ ʙʫʪʠ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʘ ʜʦ oci ʦʙʝʨʪʘʥʥʷ ʪʝʦʜʦʣʽʪʘ. ɯʥʘʢʰʝ 

ʢʘʞʫʯʠ, ʥʝʦʙʭʽʜʥʦ, ʱʦʙ ʚʠʢʦʥʫʚʘʣʘʝʷ ʫʤʦʚʘ 

ulu2 Ṷ ʦ1ʦ2 (ʨʠʩ. 9.8). 

ʇʨʘʢʪʠʯʥʦ ʧʝʨʝʚʨ̔ʢʫ ʚʠʢʦʥʫʶʪʴ ʪʘʢ: 

- ʚʩʪʘʥʦʚʣʶʶʪʴ ʚʽʩʴ ʨʚ̔ʥʷ ʧʘʨʘʣʝʣʴʥʦ ʜʦ 

ʣ̔ ʥʽʾ, ʱʦ ʟ'ʻʜʥʫʻ ʙʫʜʴ- ʢ̫ ̔ ʜʚʘ ʧʜ̔̔ ʡʤʘʣʴʥʽ 

ʛʚʠʥʪʠ, i, ʦʙʝʨʪʘʶʯʠ xʾ ʚ ʧʨʦʪʠʣʝʞʥ ̔ʙʦʢʠ, 

ʧʝʨʝʤʽɦ ʘʁʪʴ ʙʫʣʴʙʘʰʢʫ ʨʚ̔ʥʷ ʥʘ ʩʝʨʝʜʠʥʫ 

ʰʢʘʣʠ ʘʤʧʫʣʠ (ʚ ʥʫʣʴ-ʧʫʥʢʪ); 

- ʧʦʚʝʨʪʘʶʪʴ ʘʣ̔ʜʘʜʫ ʥʘ 180Á. ʗʢʱʦ 

ʙʫʣɹʙʘʰʢʘ ʟʘʣʠʰʠʣʘʩʷ ʥʘ ʩʝʨʝʜʠʥʽ ʘʙʦ 

ʚ̔ ʜʭʠʣʠʣʘʩʷ ʥʝ ʙʽʣʴʰʝ ʥʽʞ ʥʘ ʦʜʥʫ ʧʦʜʽʣʢʫ 

ʰʢʘʣʠ ʨʚ̔ʥʷ, ʪʦ ʫʤʦʚʘ ʚʠʢʦʥʫʻʪʴʩ̫ , ʷʢʱʦ ʥi - 

ʟʜ̔ʡʩʥʶʶʪʴ ʶʩʪʫʚʘʥʥʷ. ɼʣʷ ʮʴʦʛʦ ʚʝʨʪʠ- 

ʢʘʣʴʥʠʤʠ ʚʠʧʨʘʚʥʠʤʠ ʛʚʠʥʪʘʤʠ ʨʚ̔ʥʷ ʧʝʨʝ- 

ʤ̔ʰʫʶʪʴ ʙʫʣʴʙʘʰʢʫ ʚ ʥʘʧʨʷʤʢʫ ʜʦ ʩʝʨʝʜʠʥʠ 

ʰʢʘʣʠ ʥʘ ʧʦʣʦʚʠʥʫ ʜʫʛʠ ʚʽʜʭʠʣʝʥʥʷ. ʇʝʨʝʚʨ̔ʢʫ ʧʦʚʪʦʨʶʶʪʴ ʜʦ ʚʠʢʦʥʘʥʥʷ 

ʫʤʦʚʠ. 

2. ɺʟ̔ʠʨʥʘ ʚicʴ ʧʦʚʠʥʥʘ ʙʫʪʠ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʘ ʜʦ ʛʦʨʠʟʦʥʪʘʣʴʥʦ ʾoci 

ʪʝʦʜʦʣʽʪʘ (oci ʦʙʝʨʪʘʥʥʷ ʟʦʨʦʚʦʾ ʪʨʫʙʠ). ʎʷ ʧʝʨʝʚʨ̔ʢʘ ʥʘʟʠʚʘʻʪʴʩʷ ʧʝʨʝ- 

ʚ̔ʨʢʦʶ ʥʘ ʢʦʣʽʤʘʮʽʶ. 

ʅʝʭʘʡ ʛʦʨʠʟʦʥʪʘʣʴʥʘ ʚic  ɹ (ʚʽʩʴ ʦʙʝʨʪʘʥʥʷ ʟʦʨʦʚʦ ʾʪʨʫʙʠ) ʪʝʦʜʦʣʽʪʘ ï 

ʛʦʨʠʟʦʥʪʘʣʴʥʘ, ʘ ʚʟ̔ʠʨʥʘ ʚic  ɹʟʦʨʦʚʦ ʾʪʨʫʙʠ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʘ ʜʦ ʥʝʾ. ʊʦʜ̔, 

ʷʢʱʦ ʟʦʨʦʚʫ ʪʨʫʙʫ ʦʙʝʨʪʘʪʠ ʥʘʚʢʦʣʦ ʛʦʨʠʟʦʥʪʘʣʴʥʦ ʾ oci, ʪʦ ʚʟ̔ʠʨʥʘ ʚic  ɹ

ʦʧʠʩʫʚʘʪʠʤʝ ʧʣʦʱʠʥʫ, ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʫ ʜʦ oci ʦʙʝʨʪʘʥʥʷ ʪʨʫʙʠ. ʎʶ 

ʧʣʦʱʠʥʫ ʥʘʟʠʚʘʶʪʴ ʢʦʣʽʤʘʮʽʡʥʦʶ. 

ʗʢʱʦ ʞ ʥʘʟʚʘʥ ̔oci ʚʟʘʻʤʥʦ ʥʝ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥ,̔ ʪʦ ʧʜ̔ ʯʘʩ ʧʦʚʝʨʪʘʥʥʷ 

ʟʦʨʦʚʦ ʾ ʪʨʫʙʠ ʥʘʚʢʦʣʦ oci ʦʙʝʨʪʘʥʥʷ ʚʟ̔ʠʨʥʘ ʚʽʩɹ ʦʧʠʩʫʚʘʪʠʤʝ ʢʦʥʫʩ ʟ 

ʚʝʨʰʠʥʦʶ ʫ ʪʦʯʮʽ ʭʾ ʧʝʨʝʪʠʥʫ. 

ʇʨʠʧʫʩʪʠʤʦ, ʱʦ ʮʝʥʪʨ ʩʽʪʢʠ ʥʠʪʦʢ ʨʦʟʪʘʰʦʚʘʥʠʡ ʚ ʪʦʯʮʽ ʂ1 (ʨʠʩ. 9.9), 

ʪʦʙʪʦ ʚ̔ʟʠʨʥʘ ʚic  ɹɸʂ1 ʥʝ ̒ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦʶ ʜʦ oci ʦʙʝʨʪʘʥʥʷ h1h2 ʟʦʨʦʚʦ ʾ

ʪʨʫʙʠ. ʗʢʱʦ ʙʠ ʮʝʥʪʨ ciʪʢʠ ʥʠʪʦʢ ʤʽʩʪʠʚʩʷ ʚ ʪʦʯʮʽ ʂ i ʚ̔ʟʠʨʥʘ ʚʽʩʴ ʙʫʣʘ ʙ 

ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʘ ʜʦ oci ʦʙʝʨʪʘʥʥʷ h1h2 ʟʦʨʦʚʦ ʾʪʨʫʙʠ, ʪʦʜ ̔ʫ paʟi ʥʘʚʝʜʝʥʥ̫ 

ʟʦʨʦʚʦ ʾʪʨʫʙʠ ʥʘ ʚʽʜʜʘʣʝʥʫ ʪʦʯʢʫ ɸ ʤ̔ ʩʮʝʚʦʩʪʽ ʚʽʜʣʽʢ ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʢʨʫʛʘ 

ʙʫʚ ʙʠ ʄ. ʗʢʱʦ ʞ ʮʝʥʪʨ ʩʽʪʢʠ ʥʠʪʦʢ ʤʽʩʪʠʚʩʷ ʚ ʪʦʯʮʽ ʂ1, ʪʦ ʜʣʷ ʥʘʚʝʜʝʥʥʷ 

ʚʽʟʠʨʥʦʾ oci ʥʘ ʪʦʯʢʫ ɸ ʥʝʦʙʭʽʜʥʦ ʟʦʨʦʚʫ ʪʨʫʙʫ, ʘ ʨʘʟʦʤ ʟ ʥʝʶ i 

ʛʦʨʠʟʦʥʪʘʣʴʥʠʡ ʢʨʫʛ, ʧʦʚʝʨʥʫʪʠ ʧʨʘʚʦʨʫʯ (ʧʨʦʪʠ ʛʦʜʠʥʥʠʢʦʚʦ ʾʩʪʨʽʣʢʠ) ʥʘ 

ʚʝʣʠʯʠʥʫ ʚʽʜʭʠʣʝʥʥʷ, ʪʦʙʪʦ ʥʘ ʢʫʪ ʉ, ʷʢʠʡ ʥʘʟʠʚʘʶʪʴ ʢʦʣʽʤʘʮʽʡʥʦʶ ʧʦʭʠʙ- 

ʢʦʶ. ʊʦʜʽ ʚ̔ ʜʣ̔ ʢ ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʢʨʫʛʘ ʙʫʜʝ ʄ1. ʗʢʱʦ ʧʦʜʽʣʢʠ 

ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʢʨʫʛʘ ʧʜ̔ʧʠʩʘʥ ̔ʟʘ ʭʦʜʦʤ ʛʦʜʠʥʥʠʢʦʚʦ ʾʩʪʨʽʣʢʠ, ʪʦ  

ʄ1 =ʄ ï ʉ, ʟʚ̔ʜʢʠ  
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(9.5) 
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ʉ
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ʄ = ʄ1 + ʉ. (9.1) 

ʇʝʨʝʚʝʜʝʤʦ ʟʦʨʦʚʫ ʪʨʫʙʫ ʯʝʨʝʟ ʟʝʥʽʪ. ʎʝʥʪʨ ʩʽʪʢʠ ʥʠʪʦʢ ʧʝʨʝʤʽʩʪʠʪʴʩʷ ʚ 

ʩʠʤʝʪʨʠʯʥʫ ʪʦʯʢʫ ʂ2, ʘ ʚ̔ʟʠʨʥʘ ʚʽʩʴ, ʷʢ i ʜʦ ʪʦʛʦ, ʫʪʚʦʨʶʚʘʪʠʤʝ ʟ ʧʣʦʱʠʥʦʶ, 

ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦʶ ʜʦ oci ʦʙʝʨʪʘʥʥʷ ʟʦʨʦʚʦ ʾʪʨʫʙʠ, ʪʘʢʠʡ ʩʘʤʠʡ ʢʫʪ ʉ. 

ɼʣʷ ʥʘʚʝʜʝʥʥʷ ʚʟ̔ʠʨʥʦ ʾ oci ʥʘ ʪʦʯʢʫ ɸ ʥʝʦʙʭʽʜʥʦ ʧʦʚʝʨʥʫʪʠ ʟʦʨʦʚʫ 

ʪʨʫʙʫ, ʘ ʟ ʥʝʶ i ʛʦʨʠʟʦʥʪʘʣʴʥʠʡ ʢʨʫʛ, ʟʘ ʛʦʜʠʥʥʠʢʦʚʦʶ ʩʪʨʽʣʢʦʶ ʥʘ ʢʫʪ ʉ, 

ʪʦʜ̔ ʥʦʚʠʡ ʚʽʜʣ̔ ʢ ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʢʨʫʛʘ ʄ2  =  ʄ +  ʉ. ɿʚ̔ʜʩʠ 

ʄ = ʄ2 ï ʉ. (9.2) 

 

  

 

 

 

 

 

 

 

ʗʢʱʦ ʚʽʜʥʷʪʠ ʚʽʜ ʚʠʨʘʟʫ (9.2) ʚʠʨʘʟ (9.1) i ʟʛʨʫʧʫʚʘʪʠ ʯʣʝʥʠ, ʦʪʨʠʤʘʻʤʦ 

2ʉ = ʄ2 ï ʄ1, 

ʘʙʦ 

  

ʗʢʱʦ ʜʦʜʘʪʠ ʚʠʨʘʟʠ (9.1) ʪʘ (9.2) i ʟʛʨʫʧʫʚʘʪʠ ʯʣʝʥʠ, ʦʜʝʨʞʠʤʦ 

ɼʣʷ ʟʨʫʯʥʦʩʪʽ ʬʦʨʤʫʣʠ (9.3) ʪʘ (9.4) ʟʘʧʠʩʫʶʪʴ ʫ ʚʠʛʣʷʜʽ 

ʜʝ KJI (ʢʨʫʛ ʣʽʚʦʨʫʯ) ï ʚ̔ ʜʣʽʢ ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʢʨʫʛʘ, ʢʦʣʠ 

ʚʝʨʪʠʢʘʣʴʥʠʡ ʢʨʫʛ ʪʝʦʜʦʣʽʪʘ ʨʦʟʪʘʰʦʚʘʥʠʡ ʣʚ̔ʦʨʫʯ ʚ̔ ʜ ʦʢʫʣʷʨʘ ʟʦʨʦʚʦ ʾ
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ʈʠʩ. 9.9. ɼʦ ʧʝʨʝʚʽʨʢʠ ʢʦʣʽʤʘʮʽʡʥʦʾ ʧʦʭʠʙʢʠ ʪʝʦʜʦʣʽʪʘ 
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ʪʨʫʙʠ; ʂʇ (ʢʨʫʛ ʧʨʘʚʦʨʫʯ) ï ʚʽʜʣ̔ ʢ ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʢʨʫʛʘ, ʢʦʣʠ 

ʚʝʨʪʠʢʘʣʴʥʠʡ ʢʨʫʛ ʪʝʦʜʦʣʽʪʘ ʨʦʟʤʽʱʝʥʠʡ ʧʨʘʚʦʨʫʯ ʚʽʜ ʦʢʫʣʷʨʘ ʟʦʨʦʚʦ ʾ

ʪʨʫʙʠ. 

ʇʨʘʢʪʠʯʥʦ ʧʝʨʝʚʨ̔ʢʫ ʚʠʢʦʥʫʶʪʴ ʪʘʢ: 

1) ʚʩʪʘʥʦʚʣʶʶʪʴ ʚʝʨʪʠʢʘʣʴʥʫ ʚʽʩɹ ʪʝʦʜʦʣʽʪʘ 

ʚʝʨʪʠʢʘʣʴʥʦ; 

2) ʮʝʥʪʨ ʩʽʪʢʠ ʥʠʪʦʢ ʥʘʚʦʜʷʪʴ ʥʘ ʚ̔ʜʜʘʣʝʥʫ, 

ʨʦʟʪʘʰʦʚʘʥʫ ʙʣʠʟʴʢʦ ʜʦʛʦʨʠʟʦʥʪʫ, ʪʦʯʢʫ ʪʘ 

ʚʽʜʣʽʯʫʶʪʴ ʛʦʨʠʟʦʥʪʘʣʴʥʠʡ ʢʨʫʛ (ʚʽʜʣʽʢ KJI ʘʙʦ 
ʂʇ); 

3) ʧʝʨʝʚʦʜʷʪʴ ʪʨʫʙʫ ʯʝʨʝʟ ʟʝʥʽʪ, ʧʦʚʝʨʪʘʶʪʴ 

ʘʣ̔ʜʘʜʫ ʥʘ 180Á i ʟʥʦʚʫ ʥʘʚʦʜʷʪʴ ʪʨʫʙʫ ʥʘ ʚʠʙʨʘʥʫ 

ʪʦʯʢʫ; 

4) ʚ̔ ʜʣʽʯʫʶʪʴ ʛʦʨʠʟʦʥʪʘʣʴʥʠʡ ʢʨʫʛ (ʚʽʜʣ̔ ʢ ʂʇ 
ʘʙʦ Kʃ); ï ʦʙʯʠʩʣʶʶʪʴ ʟʘ ʬʦʨʤʫʣʦʶ (9.3) 

ʟʥʘʯʝʥʥ̫  ʢʦʣʽʤʘʮʽʡʥʦ ʾʧʦʭʠʙʢʠ. 

ʗʢɦ ʦ ʉ = 0 ʘʙʦ ʥʝ ʧʝʨʝʚʠʱʫʻ ʧʦʜʚʽʡʥʦ ʾ

ʪʦʯʥʦʩʪʽ ʚʽʜʣ̔ ʢʦʚʦʛʦ ʧʨʠʩʪʨʦʶ, ʪʦ ʫʤʦʚʠ 

ʜʦʪʨʠʤʫʶʪʴʩʷ. ʗʢɦ ʦ ʥi, ʚʠʢʦʥʫʶʪʴ ʶʩʪʫʚʘʥʥʷ. 

ɼʣʷ ʮʴʦʛʦ: 

ʘ) ʟʘ ʬʦʨʤʫʣʦʶ (9.6) ʦʙʯʠʩʣʶʶʪʴ ʚʽʜʣʽʢ, 

ʚ̔ ʣɹʥʠʡ ʚʽʜ ʢʦʣʤ̔ʘʮʽʡʥʦʾ ʧʦʭʠʙʢʠ; 

ʚ) ʥʘʚ̔ʜʥʠʤ ʛʚʠʥʪʦʤ ʘʣʽʜʘʜʠ ʚʩʪʘʥʦʚʣʶʶʪʴ ʮʝʡ ʚʽʜʣʢ̔ ʥʘ 

ʛʦʨʠʟʦʥʪʘʣʴʥʦʤʫ ʢʨʫʟ;̔ 

ʩ) ʦʙʝʨʪʘʶʯʠ ʛʦʨʠʟʦʥʪʘʣʴʥʽ ʚʠʧʨʘʚʥ ̔ʛʚʠʥʪʠ ʩʽʪʢʠʥʠʪʦʢ, ʥʘʚʦʜʷʪʴ ʮʝʥʪʨ 

ʩʽʪʢʠ ʥʠʪʦʢ ʥʘ ʚʠʙʨʘʥʫ ʪʦʯʢʫ. 

3. ɻʦʨʠʟʦʥʪʘʣʴʥʘ ʚc̔  ɹ ʦʙʝʨʪʘʥʥʷ ʪʨʫʙʠ ʧʦʚʠʥʥʘ ʙʫʪʠ 

ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦʶ ʜʦ ʚʝʨʪʠʢʘʣʴʥʦ ʾoci ʦʙʝʨʪʘʥʥʷ ʪʝʦʜʦʣʽʪʘ. 

ʊʝʦʜʦʣʪ̔ ʚʩʪʘʥʦʚʣʶʶʪʴ ʥʘ ʚʽʜʩʪʘʥ ̔ʧʨʠʙʣʠʟʥʦ 20 ʤ ʚʽʜ ʩʪ̔ʥʠ. ɿʦʨʦʚʫ 

ʪʨʫʙʫ ʥʘʚʦʜʷʪʴ ʧʨʠ ʢʨʫʟ ̔ʧʨʘʚʦʨʫʯ ʪʘ ʣʚ̔ʦʨʫʯ ʥʘ ʚʠʩʦʢʦ ʨʦʟʪʘʰʦʚʘʥʫ ʪʦʯʢʫ 

ʄ ʥʘ ʩʪʽʥʽ (ʨʠʩ. 9.10). 

ɼʘʣ̔ ʪʨʫʙʫ ʦʧʫʩʢʘʶʪʴ ʚʥʠʟ ʜʦ ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʧʦʣʦʞʝʥʠʷ i ʬ̔ ʢʩʫʶʪʴ 

ʧʨʦʝʢʮʽ ʁʮʝʥʪʨʘ ʩʪ̔ʢʠ ʥʠʪʦʢ ʥʘ ʩʪʽʥʽ. ʗʢ ʦɦ ʧʨʠ ʜʚʦʭ ʧʦʣʦʞʝʥʥ̫ ʭ ʢʨʫʛʘ 

ʧʨʦʝʢʮʽʾ ʪʦʯʢʠ ʄ ʟʙ̔ʛʘʣʠʩʴ ʚ ʪʦʯʮ ̔ʪ, ʪʦ Mʪ ï ʧʨʷʤʦʚʠʩʥʘ ʣʽʥʽʷ, i ʚ̔ʜʧʦʚ̔ʜ- 

ʥʦ, ʢʦʣʽʤʘʮʽʡʥʘ ʧʣʦʱʠʥʘ ʧʨʷʤʦʚʠʩʥʘ. 

ʗʢ ʦɦ ʫʤʦʚʘ ʥʝ ʚʠʢʦʥʫʪ̒ʴʩʷ, ʪʦ ʧʨʦʝʢʮʽ̫  ʧʨʠ ʦʜʥʦʤʫ ʢʨʫʟ ̔ʙʫʜʝ ʚ ʪʦʯʮ ̔

m1, ʘ ʧʨʠ ʜʨʫʛʦʤʫ ï ʚ ʪʦʯʮ ̔m2. ʉʝʨʝʜʥʝ ʧʦʣʦʞʝʥʥ̫ m ʙʫʜʝ ʧʨʘʚʠʣʴʥʠʤ. 

ʇʦʜ̔ʣʠʚʰʠ ʚʽʜʨ̔ʟʦʢ ʪ1ʪ2 ʥʘ ʜʚ ̔piʚʥʽ ʯʘʩʪʠʥʠ, ʟʥʘʭʦʜʷʪʴ ʪʦʯʢʫ ʪ. ʅʘʚʦʜʷʪʴ 

ʮʝʥʪʨ ʩʪ̔ʢʠ ʥʠʪʦʢ ʥʘ ʮʶ ʪʦʯʢʫ ̔  ʧʦʚʝʨʪʘʶʪʴ ʪʨʫʙʫ ʦʙ'ʝʢʪʠʚʦʤ ʚʛʦʨʫ ʜʦ ʨʚ̔ʥʷ 

ʪʦʯʢʠ ʄ . ʇʨʠ ʮʴʦʤʫ ʮʝʥʪʨ ʩʽʪʢʠ ʥʠʪʦʢ (ʥʘ ʨʠʩ. 9.10 ʪʦʯʢʘ M1) ʥʝ ʟʙʛ̔ʘ̒ʪʴʩʷ ʟ 

ʪʦʯʢʦʶ ʄ. ʆʪʞʝ, ʚʽʩʴ ʦʙʝʨʪʘʥʥʷ ʪʨʫʙʠ ʥʝ  ̒ʛʦʨʠʟʦʥʪʘʣʴʥʦʶ. 

ʑʦʙ ʧʦʟʙʫʪʠʩʷ ʥʘʭʠʣʫ, ʜʦʩʪʘʪʥʴʦ ʙʫʣʦ ʙ ʚʠʜʦʚʞʠʪʠ ʦʜʥʫ ʟ ʧʜ̔ʩʪʘʚʦʢ 

ʥʘʩʪʽʣɹʢʠ, ʱʦʙ ʪʦʯʢʠ ʄ1 i ʄ ʟʙ̔ʛʣʠʩʴ. ʇʨʦʪʝ ʚ ʦʧʪʠʯʥʠʭ ʪʝʦʜʦʣʽʪʘʭ ʮʴʦʛʦ 

ʨʦʙʠʪʠ ʥʝ ʤʦʞʥʘ. ʗʢ ʦɦ ʪʦʯʢʠ ʄ1 i ʄ ʨʦʟʭʦʜʷʪʴʩʷ ʥʘ ʰʠʨʠʥʫ ʙiceʢʪopa, ʪʦ 

ʈʠʩ. 9.10. ɼʦ ʚʠʟʥʘ- 

ʯʝʥʥʷ ʧʝʨʧʝʥʜʠʢʫʣʷʨ- 

ʥʦʩʪ̔ ʛʦʨʠʟʦʥʪʘʣʴʥʦ ʾ

ʪʘ ʚʝʨʪʠʢʘʣʴʥʦʾ ʦʩʝʡ 

meoʜoʣima 
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ʥʘʭʠʣ oci ʦʙʝʨʪʘʥʥ̫  ʪʨʫʙʠ ʩʪʘʥʦʚʠʪʴ 30". ɼʦʧʫʩʢʘʪ̒ʴʩʷ ʝʢʩʧʣʫʘʪʘʮʽʷ 

ʪʝʦʜʦʣʪ̔ʘ, ʷʢʱʦ ʥʘʭʠʣ 1ô. ɺʠʧʨʘʚʣʷʶʪʴ ʥʝʜʦʣʽʢ ʚ ʦʧʪʠʯʥʠʭ ʤʘʡʩʪʝʨʥʷʭ. 

ɿʘʫʚʘʞʠʤʦ: ʷʢʱʦ ʚʠʢʦʥʫʚʘʪʠ ʚʠʤʨ̔ʶʚʘʥʥʷ ʧʨʠ ʜʚʦʭ ʧʦʣʦʞʝʥʥ̫ ʭ 

ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʢʨʫʛʘ (ʂʃ i ʂʇ), ʪʦ iʟ ʩʝʨʝʜʥʴʦʛʦ ʨʝʟʫʣʴʪʘʪʫ ʙʫʜʝ ʚʠʣʫʯʝʥʘ 

ʧʦʭʠʙʢʘ ʟʘ ʥʝʛʦʨʠʟʦʥʪʘʣʴʥʩ̔ʪʴ oci ʟʦʨʦʚʦ ʾʪʨʫʙʠ. 

4. Cimʢa ʥʠʪʦʢ ʧʦʚʠʥʥʘ ʙʫʪʠ ʚʩʪʘʥʦʚʣʝʥʘ ʧʨʘʚʠʣʴʥʦ, ʪʦʙʪʦ 

ʚʝʨʪʠʢʘʣʴʥʘ ʥʠʪʢʘ (ʙʽʩʝʢʪʦʨ) ʤʘ ̒ʙʫʪʠ ʚʝʨʪʠʢʘʣʴʥʦʶ, ʘ ʛʦʨʠʟʦʥʪʘʣʴʥʘ 

ï ʛʦʨʠʟʦʥʪʘʣʴʥʦʶ. 

ʑʦʙ ʧʝʨʝʚʨ̔ʠʪʠ ʮʶ ʫʤʦʚʫ, ʚʝʨʪʠʢʘʣʴʥʫ ʚʽʩʴ ʦʙʝʨʪʘʥʥʷ ʪʝʦʜʦʣʽʪʘ 

ʚʩʪʘʥʦʚʣʶʶʪʴ ʧʨʷʤʦʚʠʩʥʦ. ʅʘʚʦʜʷʪʴ ʮʝʥʪʨ ʩʪ̔ʢʠ ʥʠʪʦʢ ʥʘ ʪʦʯʢʫ ʪʘ 

ʦʙʝʨʪʘʶʪʴ ʪʨʫʙʫ ʥʘʚʢʦʣʦ ʩʚʦʻʾ oci. ʗʢʱʦ ʟʦʙʨʘʞʝʥʥʷ ʪʦʯʢʠ ʥʝ ʩʭʦʜʠʪʴ ʟ 

ʚʝʨʪʠʢʘʣʴʥʦ ʾʥʠʪʢʠ, ʪʦ ʫʤʦʚʘ ʚʠʢʦʥʫʪ̒ʲʩʷ. ʗʢʱʦ ʟʤʽʱʝʥʥʷ ʙʽʣɹh ʝ ʥʞ̔ 1/3 

ʰʠʨʠʥʠ ʙʽʩʝʢʪʦʨʘ, ʪʦ ciʪʢy ʥʠʪʦʢ ʥʝʦʙʭʜ̔ʥʦ ʨʦʟʚʝʨʥʫʪʠ. ɼʣʷ ʮʴʦʛʦ 

ʧʦʩʣʘʙʣʷʶʪʴ ʛʚʠʥʪʠ, ʷʢʠʤʠ ʦʢʫʣʷʨ ʢʨʽʧʠʪʴʩʷ ʜʦ ʢʦʨʧʫʩʫ ʟʦʨʦʚʦ ʾʪʨʫʙʠ, i 

ʧʦʚʝʨʪʘʶʪʴ ʩʽʪʢʫ ʥʠʪʦʢ ʪʘʢ, ʱʦʙ ʫʤʦʚʘ ʚʠʢʦʥʫʚʘʣʘʩʷ. ɺʠʧʨʘʚʠʚʰʠ 

ʧʦʣʦʞʝʥʥ̫  ciʪʢʠ ʥʠʪʦʢ, ʪʨʝʙʘ ʧʦʚʪʦʨʥʦ ʧʝʨʝʚʨ̔ʠʪʠ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦʩʪʽ 

ʚ̔ʟʠʨʥʦ ʾoci ʜʦ oci ʦʙʝʨʪʘʥʥ̫  ʪʨʫʙʠ. ʉʣʽʜ ʧʘʤ'ʷʪʘʪʠ, ʱʦ ʚʥʘʩʣʽʜʦʢ ʮʴʦʛʦ ʤʦʞʝ 

ʟ'ʷʚʠʪʠʩʷ ʢʦʣʤ̔ʘʮ̔ʡʥʘ ʧʦʭʠʙʢʘ, ʦʩʢʽʣɹʢʠ ʧʦʚʝʨʪʘʣʠ ciʪʢy ʥʠʪʦʢ. 

9.2. ɺʠʤʨ̔ʶʚʘʥʥʷ ʛʦʨʠʟʦʥʪʘʣʴʥʠʭ ʢʫʪʚ̔ 

9.2.1. ɺʩʪʘʥʦʚʣʝʥʥʷ ʪeoʜoʣiʪa ʥʘʜ ʚʝʨʰʠʥʦʶ ʢʫʪʘ 

ʊʝʦʜʦʣʽʪ ʧʨʠʚʦʜʷʪʴ ʚ ʨʦʙʦʯʠʡ ʩʪʘʥ ʫ ʪʘʢʽʡ ʧʦʩʣʜ̔ʦʚʥʦʩʪ:̔ 

1) ʮʝʥʪʨʫʶʪʴ ʪʝʦʜʦʣʪ̔; 

2) ʚʩʪʘʥʦʚʣʶʶʪʴ ʚʝʨʪʠʢʘʣʴʥʫ ʚʽʩʴ ʪʝʦʜʦʣʽʪʘ ʧʨʷʤʦʚʠʩʥʦ i, ʪʠʤ ʩʘʤʠʤ, 

ʧʣʦʱʠʥʫ ʣʤ̔ʙʘ ï ʛʦʨʠʟʦʥʪʘʣʴʥʦ; 

3) ʚʩʪʘʥʦʚʣʶʶʪʴ ʟʦʨʦʚʫ ʪʨʫʙʫ ʧʦ ʦʢʫ i ʧʦ ʧʨʝʜʤʝʪʫ. ʋʩʫʚʘʶʪʴ ʧʘʨʘʣʘʢʩ 

ʩ̔ ʪʢʠ ʥʠʪʦʢ; 

4) ʚʩʪʘʥʦʚʣʶʶʪʴ ʯʽʪʢʝ ʟʦʙʨʘʞʝʥʥʷ ʰʪʨʠʭʦʚʦʛʦ ʘʙʦ ʰʢʘʣʦʚʦʛʦ 

ʤ̔ ʢʨʦʩʢʦʧʘ. 

ʗʢ ʚʠʢʦʥʫʶʪʴʩʷ ʮ ̔ ʜ̔.ʾ ʇʝʨʝʜʫʩʤ̔ ʧʦʪʨʙ̔ʥʦ, ʱʦʙ ʥʞ̔ʢʠ ʰʪʘʪʠʚʘ ʙʫʣʠ 

ʦʜʥʘʢʦʚʦ ʾʜʦʚʞʠʥʠ. ɼʣʷ ʮʴʦʛʦ ʚʽʜʧʫʩʢʘʶʪʴ ʟʘʢʨʽʧʥʠʡ ʛʚʠʥʪ ʦʜʥʽʻʾ ʥ̔ʞʢʠ, 

ʚʠʜʦʚʞʫʶʯʠ ʾʾ ʚ̔ ʜʧʦʚ̔ʜʥʦ ʜʦ ʨʦʩʪʫ ʩʧʦʩʪʝʨʛ̔ʘʯʘ, i ʟʘʢʨʽʧʣʶʶʪʴ ʛʚʠʥʪ ʮʽʻʾ 

ʥʞ̔ʢʠ. ɿʚʝʩʪʠ ʚʧʨʠʪʫʣ yci ʪʨʠ ʥʞ̔ʢʠ, ʘ ʧʦʪʽʤ ʚ̔ ʜʧʫʩʪʠʪʠ ʟʘʢʨʽʧʥ̔ ʛʚʠʥʪʠ ʜʚʦʭ 

ʽʥʠhʭ ʥʞ̔ʦʢ. ʅʠʞʥ ̔ ʯʘʩʪʠʥʠ ʮʠʭ ʥʞ̔ʦʢ ʧʜ̔ ʩʚʦʻʁ  ʚʘʛʦʶ ʧʘʜʘʪʠʤʫʪʴ i 

ʚʧʠʨʘʪʠʤʫʪʴʩʷ ʤʝʪʘʣʝʚʠʤʠ ʥʘʢʦʥʝʯʥʠʢʘʤʠ ʚ ʛʨʫʥʪ. ʇʩ̔ʣʷ ʮʴʦʛʦ ʥʝʦʙʭʽʜʥʦ 

ʟʘʢʨʽʧʠʪʠ ʟʘʢʨʽʧʥ̔ ʛʚʠʥʪʠ ʮʠʭ ʥʞ̔ʦʢ. 

ʇʦʪ̔ʤ ʧʦʯʠʥʘʶʪʴ ʮʝʥʪʨʫʚʘʥʥʷ. ɺʝʨʭʥʶ ʧʣʦʱʠʥʫ ʛʦʣʦʚʢʠ ʰʪʘʪʠʚʘ 

ʚʩʪʘʥʦʚʣʶʶʪʴ ʧʨʠʙʣʠʟʥʦ ʛʦʨʠʟʦʥʪʘʣʴʥʦ. ʇʨʠ ʮʴʦʤʫ ʮʝʥʪʨ ʛʦʣʦʚʢʠ ʰʪʘʪʠʚʘ 

ʤʘʻ ʙʫʪʠ ʧʨʠʙʣʠʟʥʦ ʥʘʜ ʮʝʥʪʨʦʤ ʟʥʘʢʘ, ʘ ʢʽʥʮʽ ʥʽʞʦʢ ʧʦʚʠʥʥ ̔ ʙʫʪʠ 

ʚʝʨʰʠʥʘʤʠ piʚʥʦʩʪʦʨʦʥʥʴʦʛʦ ʪʨʠʢʫʪʥʠʢʘ (ʷʢ ʦɦ ʟʥʘʢ ʟʘʢʣʘʜʝʥʦ ʥʘ 

ʛʦʨʠʟʦʥʪʘʣʴʥʽʡ ʧʦʚʝʨʭʥ)̔. ɼʘʣ ̔ʥʘ ʛʦʣʦʚʢʫ ʰʪʘʪʠʚʘ ʚʩʪʘʥʦʚʣʶʶʪʴ ʪʝʦʜʦʣʽʪ i 

ʧʨʠʢʨʽʧʣʶʶʪʴ ʡʦʛʦ ʩʪʘʥʦʚʠʤ ʛʚʠʥʪʦʤ. ɼʦ ʩʪʘʥʦʚʦʛʦ ʛʚʠʥʪʘ ʧʽʜʚ̔h ʫʶʪʴ 

ʚʠʩʦʢ ʥʘ ʥʠʪʮ.̔ ɺ̔ʩʪʨʷ ʚʠʩʢʘ ʤʘ ̒ʙʫʪʠ ʥʘʜ ʮʝʥʪʨʦʤ ʟʥʘʢʘ, ʘ ʛʦʣʦʚʢʘ ʰʪʘʪʠʚʘ 
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ʧʦʚʠʥʥʘ ʟʘʣʠʰʘʪʠʩʷ ʛʦʨʠʟʦʥʪʘʣʴʥʦʶ. ʗʢ ʦɦ ʰʪʘʪʠʚ ʚʩʪʘʥʦʚʣʝʥʦ ʧʨʠʙʣʠʟʥʦ 

ʥʘʜ ʮʝʥʪʨʦʤ ʟʥʘʢʘ, ʪʦ ʜʦʩʪʘʪʥʴʦ, ʧʦʧʫʩʪʠʚʰʠ ʩʪʘʥʦʚʠʡ ʛʚʠʥʪ, ʧʝʨʝʤʽʩʪʠʪʠ 

ʪʝʦʜʦʣʽʪ ʥʘ ʛʦʣʦʚʮ ̔ʰʪʘʪʠʚʘ ʘʙʦ ʩʠʣʴʥʽʝh ʚʜʘʚʠʪʠ ʚ ʛʨʫʥʪ ʦʜʥʫ ʟ ʥʽʞʦʢ 

ʰʪʘʪʠʚʘ. ʋ ʮʝʡ ʯʘʩ ʛʦʣʦʚʢʘ ʰʪʘʪʠʚʘ ʤʘ ̒ʟʘʣʠʰʘʪʠʩʷ ʛʦʨʠʟʦʥʪʘʣʴʥʦʶ. ʗʢ ʦɦ 

ʞ ʛʦʣʦʚʢʘ ʰʪʘʪʠʚʘ ʚʩʪʘʥʦʚʣʝʥʘ ʥʝ ʥʘʜ ʮʝʥʪʨʦʤ ʟʥʘʢʘ, ʜʦʚʝʜʝʪʴʩʷ ʟʤʽʩʪʠʪʠ 

ʰʪʘʪʠʚ. 

ɿʘʟʥʘʯʠʤʦ, ʱʦ ʰʪʘʪʠʚ ʚʩʪʘʥʦʚʣʶʶʪʴ ʦʢʨʝʤʦ ʚʽʜ ʪʝʦʜʦʣʽʪʘ ʪʽʣɹʢʠ ʥʘ 

ʧʦʯʘʪʢʦʚʽʡ ʪʦʯʮ.̔ ʅʘ ʢʦʨʦʪʢʠʭ ʣʽʥʽʷʭ ʪʝʦʜʦʣʽʪ ʧʝʨʝʥʦʩʷʪʴ ʨʘʟʦʤ ʟi ʰʪʘʪʠʚʦʤ 

ʫ ʚʝʨʪʠʢʘʣʴʥʦʤʫ ʧʦʣʦʞʝʥʥ.̔ ʊʝʦʜʦʣʽʪ ʫʧʘʢʦʚʫʶʪʴ ʪʽʣɹʢʠ ʧʽʜ ʯʘʩ ʧʝʨʝʟʾʜ̔ʚ ʪʘ 

ʧʝʨʝʭʦʜʘʭ ʥʘ ʟʥʘʯʥ ̔ʚ̔ ʜʜʘʣʽ [9]. 

ɹʫʜʦʚʘ ʪʝʦʜʦʣʽʪʘ 2ʊ30ʄ 

 

  

 

 

 

 

 

ʈʠʩ. 9. 12. ʇʦʣʝ ʟʦʨʫ ʰʢʘʣʦʚʦʛʦ ʤʽʢʨʦʩʢʦʧʘ 

ɺʽʜʣʽʢ ʟʘ ɺʂ ʜʦʨʽʚʥʶʝ 16Á08' 

ɺʽʜʣʽʢ ʟʘ ɻʂ ʜʦʨʽʚʥʶʝ 88Á56' 

 
  

ʇʩ̔ʣʷ ʮʝʥʪʨʫʚʘʥʥʷ ʚʝʨʪʠʢʘʣʴʥʫ ʚʩ̔ʴ ʪʝʦʜʦʣʽʪʘ ʨʦʟʪʘʰʦʚʫʶʪʴ 

ʧʨʷʤʦʚʠʩʥʦ ʟʘ ʜʦʧʦʤʦʛʦʶ ʮʠʣʽʥʜʨʠʯʥʦʛʦ ʨʚ̔ʥʷ ʚ ʪʘʢʽʡ ʧʦʩʣʽʜʦʚʥʦʩʪ:̔ 

ʈʠʩ. 9.11. ɹʫʜʦʚʘ ʪʝʦʜʦʣʽʪʘ 2ʊ30ʄ 

1ïʟʘʢʨʽʧʥʠʡ ʛʚʠʥʪ ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʢʨʫʛʘ; 

2ïʥʘʚʽʜʥʠʡ ʛʚʠʥʪ ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʢʨʫʛʘ; 

3ïʥʘʚʽʜʥʠʡ ʛʚʠʥʪ ʟʦʨʦʚʦʾ ʪʨʫʙʠ; 4ïʦʙӾʻʢ- 

nʠʚ; 5ïʟʦʨʦʚʘ ʪʨʫʙʘ; 6ïʚʝʨʪʠʢʘʣʴʥʠʡ 

ʢʨʫʛ; 7ïʦʧʪʠʯʥʠʡ ʚʽʟʠʨ; 8ïʪʨʫʙʘ ʚʽʜʣʽʢʦ- 

ʚʦʛʦ ʤʽʢʨʦʩʢʦʧʘ; 9ïʦʢʫʣʷʨ (ʜʽʦʧʪʨʽʡʥʝ 

ʢʽʣʴʮʝ); 10ïʢʽʣʴʮʝ ʬʦʢʫʩʫʶʯʝʾ ʣʽʥʟʠ;  

11ï ʟʘʢʨʽʧʥʠʡ ʛʚʠʥʪ ʟʦʨʦʚʦʾ ʪʨʫʙʠ;  

12ïʮʠʣʽʥʜʨʠʯʥʠʡ ʨʽʚʝʥʴ; 13ïʧʽʜʩʪʘʚʢʘ; 

14ïʧʽʜʡʦʤʥʽ ʛʚʠʥʪʠ; 15ïʟʘʢʨʽʧʥʠʡ ʛʚʠʥʪ 

ʧʽʜʩʪʘʚʢʠ. 
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ï ʚʩʪʘʥʦʚʣʶʶʪʴ ʚʽʩʴ ʮʠʣʽʥʜʨʠʯʥʦʛʦ ʨʽʚʥʷ ʫ ʥʘʧʨʷʤʢʫ ʜʚʦʭ ʧʽʜʽʡʤʘʣʴʥʠʭ 

ʛʚʠʥʪʽʚ 14 ʪʝʦʜʦʣʽʪʘ i, ʦʙʝʨʪʘʶʯʠ ʾx ʚ piʟʥʽ ʙʦʢʠ, ʚʠʚʦʜʷʪʴ ʙʫʣʴʙʘʰʢʫ 

ʮʠʣʽʥʜʨʠʯʥʦʛʦ ʨʽʚʥʷ ʥʘ ʩʝʨʝʜʠʥʫ ʰʢʘʣʠ ʨʽʚʥʷ 12 (ʫ ʥʫʣʴ-ʧʫʥʢʪ); 

ï ʚ̔ ʜʢ ʨ̔ ʧʠʚʰʠ ʘʣʽʜʘʜʫ 1, ʧʦʚʝʨʪʘʶʪʴ ʘʣʽʜʘʜʥʫ ʯʘʩʪʠʥʫ ʪʝʦʜʦʣʪ̔ʘ ʥʘ 

90Á, ʪʦʙʪʦ ʚʩʪʘʥʦʚʣʶʶʪʴ ʮʠʣʽʥʜʨʠʯʥʠʡ ʨʚ̔ʝʥʴ ʫ ʥʘʧʨʷʤʢʫ ʪʨʝʪʴʦʛʦ 

ʧ̔ʜ̔ ʡʤʘʣʴʥʦʛʦ ʛʚʠʥʪʘ 14. ʆʙʝʨʪʘʶʯʠ ʮʝʡ ʛʚʠʥʪ, ʟʥʦʚʫ ʧʨʠʚʦʜʷʪʴ ʙʫʣʴʙʘʰʢʫ 

ʚ ʥʫʣʴ-ʧʫʥʢʪ. 

ʗʢ ʦɦ ʨ̔ʚʝʥʴ ʧʝʨʝʚʨ̔ʝʥʠʡ, ʪʦ ʧʩ̔ʣʷ ʮʠʭ ʜʽʡ ʙʫʣʴʙʘʰʢʘ ʦʧʠʥʠʪʴʩʷ ʥʘ 

ʩʝʨʝʜʠʥ ̔ ʰʢʘʣʠ ʘʙʦ ʚʽʜʭʠʣʷʪʠʤʝʪʴʩʷ ʥʘ ʧʦʣʦʚʠʥʫ (ʤʘʢʩʠʤʫʤ ʥʘ ʦʜʥʫ 

ʧʦʜ̔ʣʢʫ) ʰʢʘʣʠ ʮʠʣʽʥʜʨʠʯʥʦʛʦ ʨʚ̔ʥʷ ʟʘ ʙʫʜ-ɹʷʢʦʛʦ ʧʦʣʦʞʝʥʥ̫  ʘʣʽʜʘʜʠ. ʇʩ̔ʣ ̫

ʮʴʦʛʦ ʥʝʦʙʭʽʜʥʦ ʧʝʨʝʢʦʥʘʪʠʩʴ, ʱʦ ʪʝʦʜʦʣʪ̔ ʟʮʝʥʪʨʦʚʘʥʠʡ. 

ɺʩʪʘʥʦʚʣʶʶʪʴ ʪʨʫʙʫ ʪʝʦʜʦʣʪ̔ʘ i ʚ̔ ʜʣʽʢʦʚʦʛʦ ʤʢ̔ʨʦʩʢʦʧʘ ʫ ʨʦʙʦʯʠʡ ʩʪʘʥ 

ʟʘ ʜʦʧʦʤʦʛʦʶ ʬʦʢʫʩʫʚʘʣʴʥʦʛʦ ʛʚʠʥʪʘ 10 (ʢʨʝʤʘʣʴʨ̒ʠ) ʪʘ ʦʢʫʣʷʨʥʦʛʦ ʢʣ̔ʴʮʷ 

ʟʦʨʦʚʦʾ ʪʨʫʙʠ i ʤ̔ ʢʨʦʩʢʦʧʘ 9. 

9.2.2. ɺʠʤʨ̔ʶʚʘʥʥʷ ʛʦʨʠʟʦʥʪʘʣʴʥʠʭ ʢyʪiʚ ʤʝʪʦʜʦʤ ʧpʠʡʦʤʽʚ 

ɿʘʣʝʞʥʦ ʚʽʜ ʢʦʥʩʪʨʫʢʮʽʾ ʧʨʠʣʘʜʽʚ, ʫʤʦʚ ʚʠʤʽʨʽʚ ʽ ʚʠʤʦʛ, ʱʦ ʧʨʝ-

ʜ'ʷʚʣʷʶʪʴʩʷ ʜʦ ʥʠʭ, ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʥʘʩʪʫʧʥʽ ʤʝʪʦʜʠ ʚʠʤʽʨʫ ʛʦʨʠʟʦʥʪʘʣʴʥʠʭ 

ʢʫʪʽʚ [9]: 

1. ʄʝʪʦʜ ʧʨʠʡʦʤʽʚ ( ʤʝʪʦʜ ʦʢʨʝʤʦʛʦ ʢʫʪʘ); 

2. ʄʝʪʦʜ ʧʦʚʪʦʨʝʥʴ; 

3. ʄʝʪʦʜ ʢʨʫʛʦʚʠʭ ʧʨʠʡʦʤʽʚ. 

ʅʘʡʧʨʦʩʪʽʰʠʤʠ ʤʝʪʦʜʘʤʠ, ʷʢʽ ʥʘʡʯʘʩʪʽʰʝ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʧʽʜ ʯʘʩ 

ʚʠʤʽʨʶʚʘʥʴ ʪʝʭʥʽʯʥʠʤʠ ʪʝʦʜʦʣʽʪʘʤʠ, ʻ ʤʝʪʦʜ ʚʠʤʽʨʶʚʘʥʥʷ ʦʢʨʝʤʦʛʦ ʢʫʪʘ 

ʘʙʦ ʤʝʪʦʜ ʧʨʠʡʦʤʽʚ. 

ʈʦʟʛʣʷʥʝʤʦ ʮʝʡ ʤʝʪʦʜ. 

ʊʦʯʢʠ ʥʫʤʝʨʫʶʪʴ ʟʘ ʭʦʜʦʤ ʛʦʜʠʥʥʠʢʦʚʦ ʾʩʪʨ̔ʣʢʠ ʚʽʜ ʦʜʠʥʠʮ ̔ʜʦ ʧ-  ʾ

ʪʦʯʢʠ. ʋ ʪʘʢʽʡ ʧʦʩʣʽʜʦʚʥʦʩʪʽ i ʚʠʤ̔ʨʶʶʪʴ ʢʫʪʠ. ɼʦʮʽʣɹʥʦ ʚʠʤʨ̔ʶʚʘʪ 

ʚʥʫʪʨʰʥ ̔ʢʫʪʠ ʧʦʣʽʛʦʥʘ, ʦʩʢʽʣɹʢʠ ʥʘʧʝʨʝʜ ʚʽʜʦʤʘ xʾ ʪʝʦʨʝʪʠʯʥʘ ʩʫʤʘ. ʎ ̔ʢʫʪʠ 

 ̒ʪʘʢʦʞ ʧʨʘʚʠʤʠ ʧʦ ʭʦʜʫ. ʗʢʱʦ ʩʧʦʩʪʝʨʽʛʘʯ ʩʪʦʾʪ̡ ʚ ʪʦʯʮʽ ̔, ʪʦ ʧʨʘʚʦʨʫʯ ʚʽʜ 

ʥʴʦʛʦ ʙʫʜʝ ʪʦʯʢʘ ʟ ʥʦʤʝʨʦʤ -̔1 (ʟʘʜʥʷ ʪʦʯʢʘ), ʘ ʣʽʚʦʨʫʯ ï ʪʦʯʢʘ ʟ ʥʦʤʝʨʦʤ +̔1 

(ʧʝʨʝʜʥʷ ʪʦʯʢʘ) (ʨʠʩ. 9.13). 

ʅʘʜ ʪʦʯʢʦʶ  ̔ʚʩʪʘʥʦʚʣʶʶʪʴ ʫ ʨʦʙʦʯʠʡ ʩʪʘʥ ʪʝʦʜʦʣʽʪ. ɺ ʪʦʯʢʘʭ "-̔1" ʪʘ 

+̔1 ʚʝʨʪʠʢʘʣʴʥʦ ʚʩʪʘʥʦʚʣʶʶʪʴ ʚʟ̔ʠʨʥ ̔ ʮ̔ ʣʽ (ʚ̔ʭʠ). ʗʢʱʦ ʟʦʨʦʚʘ ʪʨʫʙʘ 

ʦʙʝʨʥʝʥʘ ʦʢʫʣʷʨʦʤ ʜʦ ʩʧʦʩʪʝʨ̔ʛʘʯʘ i ʚʝʨʪʠʢʘʣʴʥʠʡ ʢʨʫʛ ʧʨʘʚʦʨʫʯ ʚʽʜ 

ʟʦʨʦʚʦ ʾʪʨʫʙʠ, ʪʦ ʛʦʚʦʨʷʪʴ, ʱʦ ʛʦʨʠʟʦʥʪʘʣʴʥʠʡ ʢʨʫʛ ʚʽʜʣʽʯʫʶʪʴ ʧʨʠ ʢʨʫʟ ̔

ʧʨʘʚʦʨʫʯ i ʟʘʧʠʩʫʶʪʴ (ʂʇ). ʋ ʧʦʣʦʞʝʥʥ ̔ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʢʨʫʛʘ ʣʚ̔ʦʨʫʯ ʚʽʜ 

ʟʦʨʦʚʦ ʾʪʨʫʙʠ ï ʧʨʠ ʢʨʫʟ ̔ʣ̔ ʚʦʨʫʯ (ʂʃ). 

ɼʘʣ̔ ʚʠʢʦʥʫʶʪʴ ʪʘʢʽ ʜ̔ ʾ: 

- ʥʘʚʦʜʷʪʴ ʟʦʨʦʚʫ ʪʨʫʙʫ ʥʘ ʟʘʜʥʶ (ʧʨʘʚʫ) ʪʦʯʢʫ i ʚ̔ ʜʣʽʯʫʶʪʴ ʛʦʨʠ-

ʟʦʥʪʘʣʴʥʠʡ ʢʨʫʛ; 

- ʚ̔ ʜʢʨ̔ʧʣʷʶʪʴ ʟʘʢʨʽʧʥʠʡ ʛʚʠʥʪ ʘʣʽʜʘʜʠ. ɺʩʪʘʥʦʚʠʚʰʠ ʥʝʨʫʭʦʤʦ 

ʛʦʨʠʟʦʥʪʘʣʴʥʠʡ ʢʨʫʛ, ʦʙʝʨʪʘʶʪʴ ʪʝʦʜʦʣʽʪ ʟʘ ʛʦʜʠʥʥʠʢʦʚʦʶ ʩʪʨʽʣʢʦʶ, 

ʥʘʚʦʜʷʪʴ ʪʨʫʙʫ ʥʘ ʧʝʨʝʜʥʶ (ʣʚ̔ʫ) ʪʦʯʢʫ i ʪʘʢʦʞ ʚʽʜʣʽʯʫʶʪʴ ʛʦʨʠʟʦʥʪʘʣʴʥʠʡ 
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ʢʨʫʛ. ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʧʨʘʚʦʛʦ ʢʫʪʘ ɼ1 ʥʝʦʙʭʽʜʥʦ ʚʽʜ ʚ̔ ʜʣ̔ʢʫ ʥʘ ʟʘʜʥʶ (ʧʨʘʚʫ) 

ʪʦʯʢʫ ʚʽʜʥʷʪʠ ʚʽʜʣ̔ʢ ʥʘ ʧʝʨʝʜʥʶ (ʣʽʚʫ) ʪʦʯʢʫ. ʆʩʢʽʣɹʢʠ ʧʦʜʽʣʢʠ ʥʘ 

ʛʦʨʠʟʦʥʪʘʣʴʥʦʤʫ ʢʨʫʟ ̔ ʟʨʦʩʪʘʶʪʴ ʟʘ ʭʦʜʦʤ ʛʦʜʠʥʥʠʢʦʚʦ ʾ ʩʪʨ̔ʣʢʠ, ʪʦ, ʷʢ 

ʚʠʜʥʦ ʟ ʨʠʩ. 9.13, ʘ, ʚ̔ ʜʣ̔ʢ ʥʘ ʟʘʜʥʶ ʪʦʯʢʫ ʟʘʚʞʜʠ ʙʫʜʝ ʙʽʣɹh ʠʤ ʟʘ ʚʽʜʣ̔ʢ ʥʘ 

ʧʝʨʝʜʥʶ ʪʦʯʢʫ. ʗʢʱʦ ʥʫʣʴʦʚʘ ʧʦʜʽʣʢʘ ʣʤ̔ʙʘ ʙʫʜʝ ʤʞ̔ ʥʘʧʨʷʤʢʘʤʠ ʥʘ 

ʧʝʨʝʜʥʶ i ʟʘʜʥʶ ʪʦʯʢʠ (ʨʠʩ. 9.13, ʙ), ʚʽʜʣ̔ʢ ʥʘ ʧʝʨʝʜʥʶ ʪʦʯʢʫ ʙʫʜʝ 

ʥʦʤ̔ʥʘʣʴʥʦ ʙʽʣɹh ʠʤ ʟʘ ʚʽʜʣ̔ʢ ʥʘ ʟʘʜʥʶ ʪʦʯʢʫ. ʊʦʜ,̔ ʦɦʙ ʦʙʯʠʩʣʠʪʠ 

ʟʥʘʯʝʥʥ̫  ʧʨʘʚʦʛʦ ʢʫʪʘ ʪʨʝʙʘ ʜʦ ʚʽʜʣʢ̔ʫ ʥʘ ʟʘʜʥʶ ʪʦʯʢʫ ʜʦʜʘʪʠ 360Á i ʚ̔ ʜ ʮʽʻʾ 

ʩʫʤʠ ʚʽʜʥʷʪʠ ʚʽʜʣ̔ʢ ʥʘ ʧʝʨʝʜʥʶ ʪʦʯʢʫ. 

3 ʪʘʢʠʭ ʚʠʤʨ̔ʶʚʘʥʴ ʩʢʣʘʜʘʪ̒ʴʩʷ ʧʽʚʧʨʠʡʦʤ. 

ɼʨʫʛʠʡ ʧʽʚʧʨʠʡʦʤ ʚʠʢʦʥʫʶʪʴ ʫ ʪʘʢʽʡ ʩʘʤʽʡ ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʟʘ ʽʥʰʦʛʦ 

ʧʦʣʦʞʝʥʥʷ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʢʨʫʛʘ. ɼʣʷ ʮʴʦʛʦ ʟʦʨʦʚʫ ʪʨʫʙʫ ʧʝʨʝʚʦʜʷʪʴ ʯʝʨʝʟ 

ʟʝʥʽʪ. ʂpiʤ ʪʦʛʦ, ʨʝʢʦʤʝʥʜʫʻʪʴʩʷ ʚ ʜʨʫʛʦʤʫ ʧʽʚʧʨʠʡʦʤʽ ʧʦʚʝʨʪʘʪʠ ʘʣʽʜʘʜʫ 

ʧʨʦʪʠ ʭʦʜʫ ʛʦʜʠʥʥʠʢʦʚʦ ʾʩʪʨʽʣʢʠ. 

ʈʠʩ. 9.13. ɼʦ ʚʠʤʨ̔ʶʚʘʥʥʷ ʢʫʪʽʚ ʪʘ ʥʫʤʝʨʘʮʽʾ ʪʦʯʦʢ ʭʦʜʫ 

 

ʈʦʟʭʦʜʞʝʥʥʷ ʤʽʞ ʟʥʘʯʝʥʥʷʤʠ ʢʫʪʘ, ʦʪʨʠʤʘʥʠʤʠ ʚ ʧʽʚʧʨʠʡʦʤʘʭ, ʥʝ 

ʧʦʚʠʥʥ ̔ʧʝʨʝʚʠʱʫʚʘʪʠ ʧʦʜʚʽʡʥʦʾ ʪʦʯʥʦʩʪʽ ʚʽʜʣʽʢʦʚʦʛʦ ʧʨʠʩʪʨʦʶ ʪʝʦʜʦʣʽʪʘ. 

ʗʢʱʦ ʨʦʟʭʦʜʞʝʥʥʷ ʟʥʘʯʝʥʥʷ ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʢʫʪʘ ɓ ʫ ʧʽʚʧʨʠʡʦʤʘʭ 

ʜʦʧʫʩʪʠʤʝ, ʪʦ ʦʙʯʠʩʣʶʶʪʴ ʩʝʨʝʜʥʝ ʟʥʘʯʝʥʥʷ ʢʫʪʘ iʟ ʜʚʦʭ ʧʽʚʧʨʠʡʦʤʽʚ. 

ʈʝʟʫʣʴʪʘʪʠ ʚʠʤʽʨʶʚʘʥʴ ʟʘʧʠʩʫʶʪʴ ʫ ʞʫʨʥʘʣ, ʟʨʘʟʦʢ ʷʢʦʛʦ ʥʘʚʝʜʝʥʦ ʫ 

ʪʘʙʣ. 9.1. 

ɼʣʷ ʟʤʝʥʰʝʥʥʷ ʚʧʣʠʚʫ ʧʦʭʠʙʦʢ ʚʠʤʽʨʶʚʘʥʴ ʢʫʪʠ ʚʠʤʽʨʶʶʪʴ ʧ 

ʧʨʠʡʦʤʘʤʠ ʟ ʧʝʨʝʩʪʘʥʦʚʢʦʶ ʣʽʤʙʘ ʯʝʨʝʟ 180Á/ ʧ, ʜʝ ʧ ï ʢʽʣʴʢʽʩʪʴ ʧʨʠʡʦʤʽʚ. 

ʗʢʱʦ ʧʝʨʝʜʙʘʯʝʥʦ ʚʠʤʽʨʶʚʘʥʥʷ ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʢʫʪʘ ʪʽʣʴʢʠ ʦʜʥʠʤ 

ʧʨʠʡʦʤʦʤ, ʪʦ ʚ ʜʨʫʛʦʤʫ ʧʽʚʧʨʠʡʦʤʽ ʣʽʤʙ ʟʤʽɦʫʶʪʴ. ɼʣʷ ʮʴʦʛʦ, ʧʝʨʝʚʽʚʰʠ 

ʪʨʫʙʫ ʯʝʨʝʟ ʟʝʥʽʪ: 

1 ʚʽʜʢʨʽʧʣʷʶʪʴ ʟʘʢʨʽʧʥʠʡ ʛʚʠʥʪ ʣʽʤʙʘ ʪʘ ʧʦʚʝʨʪʘʶʪʴ ʪʝʦʜʦʣʽʪ ʟʘ ʭʦʜʦʤ 

ʛʦʜʠʥʥʠʢʦʚʦʾ ʩʪʨʽʣʢʠ ʧʨʠʙʣʠʟʥʦ ʥʘ 1Á ï 2Á (ʜʣʷ ʪʝʦʜʦʣʪ̔̔ʚ ʟ ʦʜʥʦʩʪʦʨʦʥʥʴʦʶ 

ʩʠʩʪʝʤʦʶ ʚʽʜʣʽʢʫ ʧʦ ʢʨʫʛʘʭ) ʪʘ ʧʨʠʙʣʠʟʥʦ ʥʘ 90Á (ʜʣʷ ʪʝʦʜʦʣʪ̔̔ʚ ʟ ʜʚʦʩʪʦ- 

ʨʦʥʥʴʦʶ ʩʠʩʪʝʤʦʶ ʚʽʜʣʽʢʫ); 
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2 ʟʘʢʨʽʧʣʷʶʪʴ ʣʽʤʙ i, ʚʽʜʢʨʽʧʠʚʰʠ ʟʘʢʨʽʧʥʠʡ ʛʚʠʥʪ ʘʣʽʜʘʜʠ, ʧʦʚʝʨʪʘʶʯʠ 

ʪʝʦʜʦʣʽʪ ʟʘ ʭʦʜʦʤ ʛʦʜʠʥʥʠʢʦʚʦʾ ʩʪʨʽʣʢʠ, ʥʘʚʦʜʷʪʴ ʪʨʫʙʫ ʥʘ ʪʦʯʢʫ +̔1. ɼʘʣʽ ʫ 

ʜʨʫʛʦʤʫ ʧʽʚʧʨʠʡʦʤʽ ʚʠʢʦʥʫʶʪʴ ʜʽʾ, ʦʧʠʩʘʥʽ ʚʠʱʝ. 

ʊʘʙʣʠʮʷ 9.1 

ɾʫʨʥʘʣ ʚʠʤʽʨʶʚʘʥʥʷ ʛʦʨʠʟʦʥʪʘʣʴʥʠʭ ʢʫʪʽʚ ʤʝʪʦʜʦʤ ʦʢʨʝʤʦʛʦ ʢʫʪʘ 

ʇʦʯʘʪʦʢ ʩʧʦʩʪʝʨʝʞʝʥʴ 930  ʅʘʟʚʘ ʧʫʥʢʪʫ  ʇʦʛʦʜʘ ʧʦʭʤʫʨʘ 

ɼʘʪʘ 28.06.2018  Cʧocʪepiʛʘʚ ɻʘʨʘʩʠʤʯʫʢ ɺ.   ɿʘʧʠʩʫʚʘʚ ʐʢʫʣʪʠʥ ɺ. 

ʅʦʤʝʨ 

ʩʪʘʥʮʽʾ 

ʩʪʦʷʥʥʷ 

ʅʦʤʝʨ 

ʩʪʘʥʮʽʾ 

ʥʘʚʝʜʝʥʥʷ 

ɺʽʜʣʽʢʠ 

ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ 

ʢʨʫʛʘ 

ɿʥʘʯʝʥʥʷ ʢʫʪʘ 

ʦʙʯʠʩʣʝʥʝ ʩʝʨʝʜʥʝ 

Á ᾳ Á ᾳ Á ᾳ 

 

 

 

I 

 

  ʢʣ     

ï̔1 192 32,5     

+̔1 141 58,6 50 33,9   

  ʢʧ   50 33,8 

iï1 12 33,0 50 33,6   

+̔1 321 59,4     

9.2.3. ɺʠʤ̔ʨʶʚʘʥʥʷ ʛʦʨʠʟʦʥʪʘʣʴʥʠʭ ʢʫʪʽʚ ʩʧʦʩʦʙʦʤ ʢʨʫʛʦʚʠʭ ʧʨʠʡʦʤʽʚ 

ʎʝʡ cʧʦʩʽʙ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʪʦʜ,̔ ʢʦʣʠ ʥʘ ʪʦʯʮʽ ʧʦʪʨʙ̔ʥʦ ʩʧʦʩʪʝʨʛ̔ʘʪʠ ʪʨʠ 

i ʙ̔ ʣʴʰʝ ʥʘʧʨʷʤʢʚ̔ (ʨʠʩ. 9.14) [12]. ʋ ʚʝʨʰʠʥ ̔ʢʫʪʽʚ ʚʩʪʘʥʦʚʣʶʶʪʴ ʪʝʦʜʦʣʽʪ i 

ʧʨʠʚʦʜʷʪʴ ʡʦʛʦ ʚ ʨʦʙʦʯʝ ʧʦʣʦʞʝʥʥʷ. ʅʘ ʛʦʨʠʟʦʥʪʘʣʴʥʦʤʫ ʢʨʫʟʽ ʫʩʪʘʥʦʚ- 

ʣʶʶʪʴ ʚʽʜʣʽʢ ʧʨʠʙʣʠʟʥʦ ʨʚ̔ʥʠʡ 0Á02' ʯʠ 0Á01'. ɺ̔ʜʢʨʰʣʶʶʪʴ ʣʽʤʙ i ʥʘʚʦʜʷʪʴ 

ʟʦʨʦʚʫ ʪʨʫʙʫ ʧʨʠ ʂʃ ʥʘ ʧʦʯʘʪʢʦʚʫ ʪʦʯʢʫ ʥʘʧʨʠʢʣʘʜ ɺ. ɿʘʢʨʽʧʣʶʶʪʴ ʣʽʤʙ i 

ʙʝʨʫʪʴ ʚʽʜʣ̔ ʢ ʟ ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʢʨʫʛʘ ʘʚ. ɺ̔ ʜʢʨʽʧʣʶʶʪʴ ʟʘʢʨʽʧʥʠʡ ʛʚʠʥʪ 

ʘʣ̔ʜʘʜʠ ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʢʨʫʛʘ i ʟʦʨʦʚʫ ʪʨʫʙʫ ʥʘʚʦʜʷʪʴ ʥʘ ʪʦʯʢʫ ʉ ʪʘ 

ʟʥʤ̔ʘʶʪʴ ʚʽʜʣʽʢ ʘʩ. ɸʥʘʣʦʛʯ̔ʥʦ ʧʦ ʯʝʨʟ ̔ʥʘʚʦʜʷʪʴ ʪʨʫʙʫ ʥʘ ʨʝʰʪʫ ʪʦʯʦʢ ʟʘ 

ʭʦʜʦʤ ʛʦʜʠʥʥʠʢʦʚʦ ʾʩʪʨ̔ʣʢʠ i ʙʝʨʫʪʴ ʚʽʜʧʦʚ̔ʜʥʦ ʚʽʜʣʽʢʠ ad, Ŭʝ, af  i ʟʥʦʚʫ 

ʟʥ̔ʤʘʶʪʴ ʚʽʜʣʽʢ Ŭʚ ʥʘ ʪʦʯʢʫ ɺ. ʎʝʡ ʚʽʜʣʽʢ ʥʘʟʠʚʘʶʪʴ ʟʘʤʠʢʘʥʥ̫ ʤ ʛʦʨʠʟʦʥʪʫ. 

ʈʠʩ. 9.14. ʉʭʝʤʘ ʚʠʤʨ̔ʶʚʘʥʥ̫ ʛʦʨʠʟʦʥʪʘʣʴʥʠʭ ʢʫʪ̔ʚ 

ʩʧʦʩʦʙʦʤ ʧʨʠʡʦʤ̔ʚ 
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ʈʝʟʫʣʴʪʘʪʠ ʩʧʦʩʪʝʨʝʞʝʠɹ  ʟʘʧʠʩʫʶʪʴ ʚ ʞʫʨʥʘʣ ʚʠʤʨ̔ʶʚʘʥʥ̫  ʛʦʨʠʟʦʥ- 

ʪʘʣʴʥʠʭ ʢʫʪʚ̔ ʩʧʦʩʦʙʦʤ ʢʨʫʛʦʚʠʭ ʧʨʠʡʦʤʚ̔ (ʪʘʙʣ. 2). 

ʇʝʨʝʚʦʜʷʪʴ ʪʨʫʙʫ ʯʝʨʝʟ ʟʝʥʪ̔ i ʧʨʠ ʂʇ ʥʘʚʦʜʷʪʴ ʥʘ ʪʦʯʢʫ ɺ, ʙʝʨʫʪʴ 

ʚ̔ ʜʣʽʢ i ʟʘʧʠʩʫʶʪʴ ʡʦʛʦ ʚ ʞʫʨʥʘʣ. ʇ̔ʩʣʷ ʮʴʦʛʦ ʩʧʦʩʪʝʨʛ̔ʘʶʪʴ ʧʦ ʯʝʨʟʽ ʪʦʯʢʠ 

ʧʨʦʪʠ ʛʦʜʠʥʥʠʢʦʚɞ ʾʩʪʨ̔ʣʢʠ, ʪʦʙʪʦ, F, ɽ, D, ʉ i ɺ. ʆʙʯʠʩʣʶʶʪʴ ʢʦʣ̔ʤʘʮʽʡʥʫ 

ʧʦʭʠʙʢʫ. ʗʢʱʦ ʟʥʘʯʝʥʥ̫  ʢʦʣʽʤʘʮʽʡʥʠʭ ʧʦʭʠʙʦʢ ʥʘ ʜʘʥʽʡ ʩʪʘʥʮʽʾ 

ʚʽʜʨʟ̔ʥʷʶʪʴʩʷ ʥʝ ʙʽʣʴʰʝ Ñ1', ʪʦ ʚʥʨʘʭʦʚʫʶʪʴ ʩʝʨʝʜʥʝ ʟʥʘʯʝʥʥ̫  ̔ʟ ʚ̔ ʜʣ̔ ʢʽʚ ʂʃ i 

ʂʇ, ʘʣʝ ʛʨʘʜʫʩʠ ʟʘʣʠʰʘʶʪʴ ʪʽ ʢ̫ ̔ʻ ʧʨʠ ʂʃ. ʉʝʨʝʜʥʝ ʟʥʘʯʝʥʥ̫  ʙʝʨʫʪʴ ʪʽʣɹʢʠ 

ʽʟ ʤʽʥʫʪ i ʾʭ ʜʝʩʷʪʠʭ. 

 ʊʘʙʣʠʮʷ 9.2 

ɾʫʨʥʘʣ 
ʚʠʤ̔ʨʶʚʘʥʥʷ ʛʦʨʠʟʦʥʪʘʣʴʥʠʭ ʢʫʪʚ̔ ʩʧʦʩʦʙʦʤ ʢʨʫʛʦʚʠʭ ʧʨʠʡʦʤʚ̔ 

 

ɼʣʷ ʪʦʛʦ ʱʦʙ ʦʜʝʨʞʘʪʠ ʧʨʠʚʝʜʝʥ ̔ʥʘʧʨʷʤʢʠ, ʪʦ ʚʠʨʘʭʦʚʫʶʪʴ ʧʦʩʪʽʡʥʝ 

ʯʠʩʣʦ ʷʢ ʩʝʨʝʜʥʝ ʟʥʘʯʝʥʥ̫  ʚ̔ʜʣʽʢʽʚ ʥʘ ʧʦʯʘʪʢʦʚʫ ʪʦʯʢʫ ɺ  ̔ ʚ̔ ʜʣ̔ ʢʫ ʧʨʠ 

ʟʘʤʠʢʘʥʥʽ ʛʦʨʠʟʦʥʪʫ ʥʘ ʮʶ ʩʘʤʫ ʪʦʯʢʫ ɺ. ɺ ʥʘʰʦʤʫ ʚʠʧʘʜʢʫ ʮʝ ʩʝʨʝʜʥʝ 

ʯʠʩʣʦ ʨʽʚʥʝ 0,75' , ʷʢʝ ʟʘʧʠʩʫʶʪʴ ʚʠʱʝ ʚʽʜʣ̔ ʢʫ ʥʘ ʪʦʯʢʫ ɺ i ʧʜ̔ʢʨʝʩʣʶʶʪʴ 

ʡʦʛʦ. ɺʽʜ ʢʦʞʥʦʛʦ ʩʝʨʝʜʥʴʦʛʦ ʚʽʜʣ̔ ʢʫ ʚ̔ʜʥʽʤʘʶʪʴ ʮʝ ʧʦʩʪʽʡʥʝ ʯʠʩʣʦ i 

ʦʪʨʠʤʫʶʪʴ ʧʨʠʚʝʜʝʥʥʽ ʥʘʧʨʷʤʢʠ. ʇʦ ʮʠʭ ʧʨʠʚʝʜʝʥʠʭ ʥʘʧʨʷʤʢʘʭ ʦʙʯʠʩʣʶʶʪʴ 

ʙʫʜʴ- ʢ̫ ̔ʛʦʨʠʟʦʥʪʘʣʴʥʽ ʢʫʪʠ, ʪʦʙʪʦ, ʚʽʜ ʧʨʘʚʦʛʦ ʥʘʧʨʷʤʢʫ ʚʽʜʥʽʤʘʶʪʴ ʚʽʜʣʽʢ 

ʣ̔ʚʦʛʦ ʥʘʧʨʷʤʢʫ. 

 

9.3. ɺʠʤʨ̔ʶʚʘʥʥʷ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʢʫʪʘ 

ɺʝʨʪʠʢʘʣʴʥʠʡ ʢʫʪ (ʢʫʪ ʥʘʭʠʣʫ) ʩʢʣʘʜʘʪ̒ʴʩʷ ʛʦʨʠʟʦʥʪʘʣʴʥʦʶ 

ʧʣʦʱʠʥʦʶ i ʣ̔ ʥʽʻʁ  ʚ̔ʟʫʚʘʥʥʷ i ʤʦʞʝ ʤʘʪʠ ʟʥʘʢ + ʘʙʦ ï ʚ ʟʘʣʝʞʥʦʩʪ ̔ʚ̔ ʜ 
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ʪʦʛʦ ʜʝ ʟʥʘʭʦʜʠʪʴʩʷ ʪʦʯʢʘ, ʥʘ ʷʢʫ ʚʟ̔ʫʶʪʴ ʚʠʱʝ ʯʠ ʥʠʞʯʝ ʚʽʜ ʩʪʘʥʮʽʾ. 

ʇʨʠ ʚʠʤʨ̔ʶʚʘʥʥ ̔ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʢʫʪʘ ʪʝʦʜʦʣʪ̔ʦʤ (ʨʠʩ. 9.15) ʚʟ̔ʫʶʪʴ ʥʘ 

ʦʜʥʫ i ʪʫʞ ʪʦʯʢʫ ʧʨʠ ʧʦʣʦʞʝʥʥ̫ ʭ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʢʨʫʛʘ ʩʧʨʘʚʘ i ʟʣ̔ʚʘ 

ʚʽʜʥʦʩʥʦ ʪʨʫʙʠ, ʧʦʟʥʘʯʠʚʰʠ ʥʘ ʚʽʭʽ V = i . 

ʋ ʟʘʣʝʞʥʦʩʪʽ ʚ̔ ʜ ʪʦʛʦ, ʷʢʠʡ ʪʝʦʜʦʣʽʪ ʟʘʩʪʦʩʦʚʫʶʪʴ ʜʣʷ ʚʠʤʨ̔ʶʚʘʥʴ 

ʢʫʪ ʥʘʭʠʣʫ ʦʜʝʨʞʫʶʪʴ ʽʟ ʚ̔ ʜʣʽʢʽʚ ʥʘ ʚʝʨʪʠʢʘʣʴʥʦʤʫ ʢʨʫʟ ̔ʟʘ ʨʟ̔ʥʠʤʠ 

ʬʦʨʤʫʣʘʤʠ [10]. 

ʅʘʧʨʠʢʣʘʜ, ʷʢʱʦ ʟʘʩʪʦʩʦʚʫʚʘʚʩʷ ʪʝʦʜʦʣʽʪ 2ʊ-30ʄ, ʪʦ:  

  

ʈʠʩ. 9.15. ɺʠʤʽʨʶʚʘʥʥʷ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʢʫʪʘ 
 

ʜʝ ʂʃ ï ʚ̔ʜʣ̔ʢ ʥʘ ʚʝʨʪʠʢʘʣʴʥʦʤʫ ʢʨʫʟ ̔ʧʨʠ ʡʦʛʦ ʧʦʣʦʞʝʥʥ ̔ʟʣʽʚʘ ʚʽʜʥʦʩʥʦ 

ʪʨʫʙʠ; 

ʂʇ ï ʚ̔ ʜʣʽʢ ʥʘ ʚʝʨʪʠʢʘʣʴʥʦʤʫ ʢʨʫʟ ̔ʧʨʠ ʡʦʛʦ ʧʦʣʦʞʝʥʥ ̔ʩʧʨʘʚʘ ʚ̔ ʜʥʦʩʥʦ 

ʪʨʫʙʠ.  

ʗʢʱʦ ʚʽʜʣʽʢʠ ʥʘ ʚʝʨʪʠʢʘʣʴʥʦʤʫ ʢʨʫʟ̔ ʤʝʥh̔ 90Á, ʥʝʦʙʭʽʜʥʦ ʜʦʜʘʚʘʪʠ ʜʦ 

ʚ̔ ʜʣʽʢʫ 360Á. 

ʇʨʠ ʚʠʢʦʥʘʥʥ ̔ ʪʦʧʦʛʨʘʬʯ̔ʥʠʭ ʟʡʦʤʦʢ ʢʫʪʠ ʥʘʭʠʣʫ ʚʠʤʨ̔ʶʶʪʴʩʷ 

ʧʨʠ ʦʜʥʦʤʫ ʧʦʣʦʞʝʥʥ ̔ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʢʨʫʛʘ ʘʙʦ ʩʧʨʘʚʘ, ʘʙʦ ʟʣ̔ʚʘ 

ʚ̔ ʜʥʦʩʥʦ ʪʨʫʙʠ. ɸʣʝ ʜʣʷ ʮʴʦʛʦ ʥʝʦʙʭʽʜʥʦ ʟʥʘʪʠ ʟʥʘʯʝʥʥ̫  ʤ̔ʩʮʷ ʥʫʣʷ 

(ʄʆ) ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʢʨʫʛʘ. ʄʆ ʚʠʟʥʘʯʘʶʪʴ ʦʜʠʥ ʨʘʟ ʥʘ ʩʪʘʥʮʽʾ ʽʟ 

 

ʦʙʯʠʩʣʝʥʥʷ ʟʘ ʬʦʨʤʫʣʦʶ: 

180
,

2

ʂʃ ʂʇ
n

- -
= (9.7) 

(9.8)

0)) 
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ʜʝ ʂʃ  ̔ʂʇ ï ʚ̔ ʜʣ̔ ʢʠ ʥʘ ʚʝʨʪʠʢʘʣʴʥʦʤʫ ʢʨʫʟ,̔ ʚʟʷʪ ̔ʧʩ̔ʣʷ ʚʟ̔ʫʚʘʥʥʷ ʥʘ 

ʦʜʥʫ  ̔ ʪʫ ʞ ʪʦʯʢʫ. ʄʽʩʮʝ ʥʫʣʷ ʥʝ ʧʦʚʠʥʥʦ ʧʝʨʝʚʠʱʫʚʘʪʠ 1'õ2'. 

ʇʦʜʘʣʴʰʽ ʟʥʘʯʝʥʥ̫ ʚʝʨʪʠʢʘʣʴʥʠʭ ʢʫʪʽʚ, ʚʠʤʨ̔ʷʥʠʭ ʥʘ ʩʪʘʥʮʽʾ, 

ʦʙʯʠʩʣʶʶʪʴ ʟʘ ʬʦʨʤʫʣʘʤʠ: 

 ɜ = ʂʃ ï ʄʆ (9.9) 

ʘʙʦ 

ɜ = ʄʆ ï ʂʇ ï 180Á. (9.10) 

ʇʨʠ ʚʠʤʨ̔ʶʚʘʥʥ ̔ʜʦʚʞʠʥ ʣʽʥʽʡ ʢʫʪʠ ʾʭ ʥʘʭʠʣʫ ʤʦʞʥʘ ʚʠʟʥʘʯʠʪʠ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʝʢʣ̔ʤʝʪʨʘ [1]. ɺ̔ ʥ ʩʢʣʘʜʘʪ̒ʴʩʷ ʟ ʢʨʫʛʘ, ʧʦʜ̔ʣʝʥʦʛʦ ʥʘ 

ʛʨʘʜʫʩʠ, ʠ ʚ̔ʟʠʨʥʦ ʾʪʨʫʙʢʠ, ʩʢʨʧ̔ʣʝʥʦ ʾʟ ʢʨʫʛʦʤ (ʨʠʩ. 9.16). 

 

ʈʠʩ. 9.16. ɽʢʣʽʤʝʪʨ 

ʂʨʫʛ ʚʽʣɹʥʦ ʦʙʝʨʪʘʪ̒ʴʩʷ ʥʘʚʢʦʣʦ ʦʩ,̔ ʟʘʢʨʧ̔ʣʝʥʦ ʾʥʘ ʚiʟʠpʥiʡ ʪʨʫʙʮ.̔ 

ʂʫʪ ʥʘʭʠʣʫ ʚʽʟʠʨʥʦʾ ʪʨʫʙʢʠ ʧʨʠ ʥʘʚʝʜʝʥʥ ̔ʥʘ ʧʨʝʜʤʝʪ ʤʦʞʥʘ ʧʨʦʯʠʪʘʪʠ 

ʥʘ ʢʨʫʟ̔. 

9.4. ʃʽʥʽʡʥʽ ʚʠʤʽʨʠ 

9.4.1. ʉʧʦʩʦʙʠ ʚʠʤʽʨʫ ʜʦʚʞʠʥ ʣʽʥʽʡ 

ʇʝʨʝʜ ʚʠʤʨ̔ʶʚʘʥʥʷʤ ʜʦʚʞʠʥ ʢʽʥʮʽ ʣ̔ ʥʽʡ ʥʘ ʤʽʩʮʝʚʦʩʪʽ ʧʦʚʠʥʥ ̔ʙʫʪʠ 

ʟʘʢʨʽʧʣʝʥ ̔ ʮʝʥʪʨʘʤʠ (ʟʘʣʟ̔ʦ-ʙʝʪʦʥʥʠʤʠ, ʤʝʪʘʣʝʚʠʤʠ ʘʙʦ ʜʝʨʝʚ'ʷʥʠʤʠ 

ʢ̔ ʣʦʯʢʘʤʠ, ʟʘʙʠʪʠʤʠ ʚ ʟʝʤʣʶ, ʜʶʙʝʣʷʤʠ ʘʙʦ ʙʦʣʪʘʤʠ ʟʘʙʠʪʠʤʠ ʚ 

ʘʩʬʘʣʴʪ ̔ʪ. ʽʥ.). ɼʦʚʞʠʥʠ ʣʽʥʽʡ ʚʠʟʥʘʯʘʶʪʴ ʜʚʦʤʘ ʤʝʪʦʜʘʤʠ: 

ʙʝʟʧʦʩʝʨʝʜʥʴʦ  ̔ʧʦʩʝʨʝʜʥʴʦ [1]. 

ʇʨʠ ʙʝʟʧʦʩʝʨʝʜʥʲʦʤʫ ʚʠʤʽʨʫʚʘʥʥʽ ʜʦʚʞʠʥʫ ʣʽʥʽʾ ʧʦʨ̔ʚʥʶʶʪʴ ʟ 

ʤ̔ʨʥʠʤ ʧʨʠʣʘʜʦʤ, ʱʦ ʤ̔ʩʪʠʪʴ ʷʢʝʩʴ ʯʠʩʣʦ ʦʜʠʥʠʮʴ, ʥʘʧʨʠʢʣʘʜ ʨʫʣʝʪʢʘ, 

ʤʝʪʨ, ʞʝʟʣ, ʘʨʰʠʥ ʽ ʪ. ʽʥ. 

ʇʨʠ ʧʦʩʝʨʝʜʥʴʦʤʫ ʚʠʟʥʘʯʝʥʥ ̔ ʜʦʚʞʠʥ ʣʽʥʽʡ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ 

ʛʝʦʤʝʪʨʠʯʥ ̔ ʘʙʦ ʬʟ̔ʠʯʥ ̔ ʚ ʟʘʣʝʞʥʦʩʪʽ ʤ̔ʞ ʜʦʚʞʠʥʦʶ ʣʽʥʽʾ ʷʢʫ 

ʚʠʟʥʘʯʘʶʪʴ,  ̔ʨʦʟʤʨ̔ʦʤ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʚʠʤʨ̔ʷʥʠʭ ʚʝʣʠʯʠʥ. ʅʘʧʨʠʢʣʘʜ, 

180
;

2

ʂʃ ʂʇ
ʄʆ

+ -
=
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ʫ ʪʨʠʢʫʪʥʠʢʫ ʚʠʤʨ̔ʷʥʦ ʪʨʠ ʢʫʪʠ ʡ ʦʜʥʫ ʩʪʦʨʦʥʫ; ʟʘ ʪʝʦʨʝʤʦʶ ʩʠʥʫʩʽʚ 

ʦʙʯʠʩʣʶʶʪʴ ʜʦʚʞʠʥʠ ʜʚʦʭ ʽʥʠhʭ ʩʪʦʨʽʥ. ɼʦ ʧʦʩʝʨʝʜʥʽʭ ʚʠʟʥʘʯʝʥʴ 

ʚ̔ ʜʥʦʩʷʪʴ ʪʘʢʦʞ ʚʠʤ̔ʨʶʚʘʥʥʷ ʜʦʚʞʠʥ ʣʽʥʽʡ ʜʘʣʝʢʦʤʨ̔ʘʤʠ. 

ɼʣʷ ʚʠʤʨ̔ʶʚʘʥʥʷ ʜʦʚʞʠʥ ʣʽʥʽʡ ʥʘ ʤʩ̔ʮʝʚʦʩʪ ̔ ʟʘʩʪʦʩʦʚʫʶʪʴ ʪʘʢ ̔

ʧʨʠʣʘʜʠ: 

1. ʇʨʠʣʘʜʠ, ʷʢ̔ ʧʨʠ ʚʠʤʨ̔ʶʚʘʥʥ ̔ ʫʢʣʘʜʘʶʪʴʩʷ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʥʘ 

ʟʝʤʣʶ (ʮʝ ʩʪʘʣʝʚ ̔ʚʠʤ̔ʨʶʚʘʣʴʥ ̔ʩʪʨ̔ʯʢʠ, ʤʝʪʘʣʝʚ ̔ʘʙʦ ʪʽʩʤʥ̫ ̔ʨʫʣʝʪʢʠ). 

2. ʇ̔ ʜʚʽʩʥʠ ʤ̔ʨʥ ̔ʧʨʠʣʘʜʠ, ʪʘʢ ̔ʷʢ ʙʘʟʠʩʥʠʡ ʧʨʠʣʘʜ ɹʇ-3, ʜʘʣʝʢʦʤʨ̔  

ɸɼ-1ʄ, ʪʘ ̔ʥ. 

ʋ ʢʦʤʧʣʝʢʪ ʙʘʟʠʩʥʦʛʦ ʧʨʠʣʘʜʫ ʚʭʦʜʷʪʴ ʪʨʠ ʽʥʚʘʨʥʠʭ 24-ʤʝʪʨʦʚʠʭ 

ʜʨʦʪʠ (ʽʥʚʘʨ - ʩʧʣʘʚ ʟ 36% ʥʽʢʝʣʶ ʽ 64% ʟʘʣʽʟʘ, ʢʦʝʬʽʮʽʻʥʪ ʣʽʥʽʡʥʦʛʦ 

ʨʦʟʰʠʨʝʥʥʷ ʷʢʦʛʦ ʧʨʠʙʣʠʟʥʦ ʚ 12 ʨʘʟʽʚ ʤʝʥʰʠʡ, ʥʽʞ ʫ ʩʪʘʣʽ, 2 ʙʣʦʢ- 

ʰʪʘʪʠʚʠ, 2 ʣʦʪ-ʘʧʘʨʘʪʠ, 2 ʛʠʨʽ ʚʘʛʦʶ 10 ʢʛ, ʰʪʘʪʠʚʠ ʟ ʩʧʝʮʽʘʣʴʥʠʤʠ 

ʛʦʣʦʚʢʘʤʠ (ʮʽʣʠʢʘʤʠ). ʈʘʥʽʰʝ ʙʘʟʠʩʥʽ ʧʨʠʣʘʜʠ ʟʘʩʪʦʩʦʚʫʚʘʣʠ ʧʨʠ 

ʚʠʤʽʨʶʚʘʥʥʽ ʜʦʚʞʠʥ ʣʽʥʽʡ ʫ ʧʦʣʽʛʦʥʦʤʝʪʨʽʾ ʽ ʙʘʟʠʩʽʚ ʚʠʭʽʜʥʠʭ cʪopiʥ 

ʪʨʽʘʥʛʫʣʷʮʽʾ. ɿʘʨʘʟ ʾʭ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʣʷ ʚʠʤʽʨʶʚʘʥʥʷ ʜʦʚʞʠʥʠ ʣʽʥʽʡ. 

ʢʦʤʧʘʨʘʪʦʨʽʚ. ʇʦʪʽʤ ʫʩʽ ʨʦʙʦʯʽ ʤʽʨʥʽ ʧʨʠʣʘʜʠ ʧʝʨʝʜ ʧʦʯʘʪʢʦʤ ʣʽʥʽʡʥʠʭ 

ʚʠʤʽʨʶʚʘʥʴ ʢʦʤʧʘʨʫʶʪʴ, ʪʦʙʪʦ ʟʚʽʨʷʶʪʴ ʟ ʥʘʧʝʨʝʜ ʚʠʤʽʨʷʥʦʶ ʽʥʚʘʨʥʠ- 

ʤʠ ʜʨʦʪʘʤʠ ʜʦʚʞʠʥʦʶ ʽ ʚʠʟʥʘʯʘʶʪʴ ʜʽʡʩʥʫ ʜʦʚʞʠʥʫ ʤʽʨʥʠʭ ʧʨʠʣʘʜʽʚ. 

ɼʘʣʝʢʦʤʽʨ ɸɼ-1 ʩʢʦʥʩʪʨʫʡʦʚʘʥʠʡ ʫ ʃʝʥʽʥʛʨʘʜʩʴʢʦʤʫ ʚʽʜʜʽʣʝʥʥʽ 

ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʦʛʦ ʽʥʩʪʠʪʫʪʫ ʤʘʨʢʰʝʡʜʝʨʩʴʢʦʾ ʩʧʨʘʚʠ ʽ ʚʠʛʦʪʦʚʣʷʚʩʷ 

ʾʭ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʤʠ ʤʘʡʩʪʝʨʥʷʤʠ. ʋ ʢʦʤʧʣʝʢʪ ʧʨʠʣʘʜʫ ʚʭʦʜʷʪʴ 2 

ʙʦʙʠʥʠ ʟ 500- ʤʝʪʨʦʚʠʤ ʩʪʘʣʝʚʠʤ ʢʘʣʽʙʨʦʚʘʥʠʤ ʜʨʦʪʦʤ ʜʽʘʤʝʪʨʦʤ 0,8 

ʤʤ, ʙʣʦʢ-ʰʪʘʪʠʚ, ʛʠʨʷ ʚʘʛʦʶ 15 ʢʛ, ʜʠʥʘʤʦʤʝʪʨ, ʰʢʘʣʠ ʽ ʩʘʤ ʜʘʣʝʢʦʤʽʨ. 

ɸɼ-1 ʧʨʠʟʥʘʯʘʚʩʷ ʜʣʷ ʚʠʤʽʨʽʚ ʜʦʚʞʠʥ ʣʽʥʽʡ ʫ ʧʦʣʽʛʦʥʦʤʝʪʨʽʾ, ʘʣʝ ʚ 

ʩʝʨʽʶ ʥʝ ʧʽʰʦʚ ʪʦʤʫ, ʱʦ ʙʫʚ ʚʠʪʽʩʥʝʥʠʡ ʙʽʣʴʰ ʩʫʯʘʩʥʠʤʠ ʜʘʣʝʢʦʤʽʨ- 

ʥʠʤʠ ʧʨʠʣʘʜʘʤʠ. 

3. ɼʘʣʝʢʦʤʽʨʠ: 

- ʥʠʪʷʥʠʡ; 

- ʧʦʜʚʽʡʥʦʛʦ ʟʦʙʨʘʞʝʥʥʷ; 

- ʜʘʣʝʢʦʤʽʨʥʽ ʥʘʩʘʜʢʠ ɼʅʊ ʪʘ ʽʥ; 

- ʜʠʬʝʨʝʥʮʽʘʣʴʥʽ ɼɼ-2, ɼɼ-3; 

- ʝʣʝʢʪʨʦʦʧʪʠʯʥʽ (ʩʚʽʪʣʦʜʘʣʝʢʦʤʽʨʠ); 

- ʢʚʘʥʪʦʚʽ (ʣʘʟʝʨʥʽ); 

- ʨʘʜʽʦʜʘʣʝʢʦʤʽʨʠ. 

9.4.2. ʇʨʠʧʘʜʠ ʜʣʷ ʣʽʥʽʡʥʠʭ ʚʠʤʽʨʶʚʘʥʴ (ʤʽʨʥʽ ʩʪʨʽʯʢʠ, ʨʫʣʝʪʢʠ) 

Mipʥʽ cmpiʯʢʠ (ʨʠʩ. 9.17) ï ʩʪʘʣʝʚʽ ʩʤʫʪʠ ʟʘʚʰʠʨʰʢʠ 15 ï 20 ʤʤ, 

ʟʘʚʪʦʚʰʢʠ 0,3 ï 0,4 ʤʤ. ɰʭ ʜʦʚʞʠʥʘ 20, 24, 50, 100 ʤ. ʅʘʡʧʦʰʠʨʝʥʽʰʠʤʠ ʻ 

ʤipʥi ʩʪʨʽʯʢʠ ʟʘʚʜʦʚʞʢʠ 20 ʤ. ʅʘ ʩʪʨʽʯʢʘʭ ʤʝʪʨʠ ʧʦʟʥʘʯʝʥʦ ʮʠʬʨʘʤʠ ʥʘ 

ʧʨʷʤʦʢʫʪʥʠʭ ʘʙʦ ʦʚʘʣʴʥʠʭ ʧʣʘʩʪʠʥʢʘʭ, ʧʽʚʤʝʪʨʠ ï ʢʣʝʧʢʘʤʠ, ʜʝʮʠʤʝʪʨʠ ï 

ʢʨʫʛʣʠʤʠ ʦʪʚʦʨʘʤʠ. ɼʝʮʠʤʝʪʨʠ, ʚʠʤʽʨʶʶʯʠ ʣʽʥʽ,ʾ ʜʽʣʷʪʴ ʥʘ ʦʢʦ ʥʘ 

ʩʘʥʪʠʤʝʪʨʠ [9, 10]. 

ʈʦʟʨʽʟʥʷʶʪʴ ʪʘʢʽ ʤipʥi ʩʪʨʽʯʢʠ: ʢʽʥʮʝʚʽ ʰʪʨʠʭʦʚʽ ʪʘ ʰʢʘʣʦʚʽ. 
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ʋ ʢʽʥʮʝʚʠʭ ʩʪʨʽʯʦʢ ʜʦʚʞʠʥʘ ʚʽʜʣʽʯʫʻʪʴʩʷ ʤiʞ ʢʽʥʮʷʤʠ ʥʘʪʷʛʥʫʪʠʭ ʨʫʯʦʢ. 

ʂʽʥʮʝʚʽ ʩʪʨʽʯʢʠ ʟpyʯʥi ʜʣʷ ʚʠʤʽʨʶʚʘʥʴ ʚʽʜʜʘʣʝʡ ʤʽʞ ʙʫʜʦʚʘʤʠ, ʢʦʣʠ ʩʪpiʯʢy 

ʧʦʪʨʽʙʥʦ ʧʨʠʢʣʘʩʪʠ ʜʦ ʩʪʽʥʠ. 

ɿʘ ʜʦʚʞʠʥʫ ʰʪʨʠʭʦʚʳʭ ʩʪʨʽʯʦʢ ʧʨʠʡʤʘʶʪʴ ʚʽʜʜʘʣʴ ʤʽʞ ʰʪʨʠʭʘʤʠ, 

ʥʘʥʝʩʝʥʠʤʠ ʙʽʣʷ ʛʘʯʢʽʚ. ɺʠʤʽʨʶʚʘʪʠ ʟʥʘʯʥʽ ʜʦʚʞʠʥʠ ʟʨʫʯʥʽʰʝ i ʪʦʯʥʽʰʝ 

ʰʪʨʠʭʦʚʦʶ ʩʪʨʽʯʢʦʶ. 

ɼʣʷ ʪʦʯʥʠʭ ʚʠʤʽʨʶʚʘʥʴ ʟʘʩʪʦʩʦʚʫʶʪʴ ʰʢʘʣʦʚʽ ʩʪʨʽʯʢʠ, ʰʠʨʠʥʘ ʷʢʠʭ 6 ï 

10 ʤʤ, ʘʙʦ ʰʢʘʣʦʚʽ ʜʨʦʪʠ ʜʽʘʤʝʪʨʦʤ ʙʣʠʟʴʢʦ 2 ʤʤ. ʐʢʘʣʠ ʟʘʟʚʠʯʘʡ ʤʘʶʪʴ 

ʜʦʚʞʠʥʠ 8 ï 10 ʩʤ, ʥʘ ʥʠʭ ʥʘʥʝʩʝʥʦ ʤʽʣʽʤʝʪʨʦʚʽ ʧʦʜʽʣʢʠ. 

ʋ ʢʦʤʧʣʝʢʪ ʩʪʨʽʯʢʠ ʚʭʦʜʠʪʴ 10 ʘʙʦ 11 ʤʝʪʘʣʝʚʠʭ ʰʧʠʣʴʦʢ (ʨʠʩ. 9.16), 

ʷʢʠʤʠ ʬʢ̔ʩʫʶʪʴ ʢʽʥʮʽ ʩʪʨʽʯʢʠ, ʫʢʣʘʜʘʶʯʠ ʾx ʥʘ ʤʽʩʮʝʚʦʩʪʽ. ʅʘʡʢʨʘʱʝ ʤʘʪʠ  

ʈʠʩ. 9.17. ɿʝʤʣʝʤʽʨʥʘ ʩʪʨʽʯʢʘ 

 

ʢʦʤʧʣʝʢʪ ʟ 10 ʰʧʠʣʴʦʢ; ʷʢʱʦ ʫ ʢʦʤʧʣʝʢʪʽ 11 ʰʧʠʣʴʦʢ, ʯʘʩʪʽʰʝ ʚʠʥʠʢʘʶʪʴ 

rpyʙʽ ʧʦʤʠʣʢʠ ʣʽʥʽʡʥʠʭ ʚʠʤʽʨʶʚʘʥʴ. ʇʽʜ ʯʘʩ ʧʝʨʝʾʟʜʽʚ ʪʘ ʟʙʝʨʽʛʘʥʥʷ 

ʩʪʨʽʯʢʫʥʘʤʦʪʫʶʪʴ ʥʘ ʤʝʪʘʣʝʚʝ ʢʽʣʴʮʝ i ʟʘʢʨʽʧʣʷʶʪʴ ʛʚʠʥʪʦʤ. ɼʣʷ ʟʙʝʨʽʛʘʥʥʷ 

ʰʧʠʣʴʢʠ ʧʽʜʚʽh ʫʶʪʴ ʥʘ ʜʨʦʪʷʥʝ ʢʽʣʴʮʝ. ʑʦʙ ʜʦʩʷʛʪʠ ʧʽʜ ʯʘʩ ʚʠʤʽʨʶʚʘʥʴ 

ʧʦʩʪʽʡʥʠʭ ʥʘʪʷʛʽʚ ʩʪʨʽʯʢʠ, ʽʥʢʦʣʠ ʚ ʢʦʤʧʣʝʢʪ ʜʦ ʩʪʨʽʯʢʠ ʜʦʜʘʶʪʴ 

ʜʠʥʘʤʦʤʝʪʨ, ʘ ʜʣʷ ʚʨʘʭʫʚʘʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʩʪʨʽʯʢʠ-ʪʝʨʤʦʤʝʪʨ.ɼʣʷ 

ʚʠʤʽʨʶʚʘʥʥʷ ʥʝʚʝʣʠʢʠʭ ʚʽʜʜʘʣʝʡ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʨʫʣʝʪʢʠ (ʨʠʩ. 9.18) ʟ  

ʥʘʡʤʝʥʰʠʤʠ ʩʘʥʪʠʤʝʪʨʦʚʠʤʠ, ʯʘʩʪʽʰʝ ʤʽʣʽʤʝʪʨʦʚʠʤʠ, ʧʦʜʽʣʢʘʤʠ. ʈʫʣʝʪʢʠ 

ʙʫʚʘʶʪʴ ʨʽʟʥʦʾ ʜʦʚʞʠʥʠ: 2, 5, 10, 20, 30, 50 ʤ. ʐʠʨʠʥʘ ʤʝʪʘʣʝʚʦʾ ʩʤʫʞʢʠ 

ʥʘʡʯʘʩʪʽʰʝ 10 ʤʤ, ʪʦʚʱʠʥʘ ï 0,2 ʤʤ. ʈʫʣʝʪʢʠ ʟʙʝʨʽʛʘʶʪʴ ʥʘʤʦʪʘʥʠʤʠ ʥʘ 

ʦʩʦʙʣʠʚʠʡ ʧʨʠʩʪʨʽʡ. 

ɺ ʽʥʞʝʥʝʨʥʦ-ʛʝʦʜʝʟʠʯʥʠʭ ʨʦʙʦʪʘʭ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʤʝʪʘʣʝʚʽ ʨʝʣʝʪʢʽ ʚ 

ʟʘʢʨʠʪʦʤʫ ʢʦʨʧʫʩʽ ʪʠʧʫ ʈɿ, ʥʘ ʭʨʝʩʪʦʚʠʥʽ ʪʠʧʫ ʈʂ, ʥʘ ʚʠʣʮʽ ʪʽʧʘ ʈɺ ʽ ʽʥ .; ʚ 
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ʤʘʨʢʰʝʡʜʝʨʩʴʢʦʾ ʧʨʘʢʪʠʮʽ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʛʽʨʩʴʢʽ ʨʫʣʝʪʢʠ ʪʠʧʽʚ ʈɻ-20, ʈɻ-30 

ʽ ʈɻ-50, ʱʦ ʚʠʛʦʪʦʚʣʷʶʪʴʩʷ ʟ ʥʝʨʞʘʚʽʶʯʦʾ ʩʪʘʣʽ, ʱʦ ʚʦʣʦʜʽʶʪʴ ʚʠʩʦʢʠʤʠ 

ʤʝʭʘʥʽʯʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ. ʊʦʯʥʽʩʪʴ ʚʠʤʽʨʶʚʘʥʥʷ ʜʦʚʞʠʥ ʣʽʥʽʡ ʩʪʘʣʝʚʦʶ 

ʨʫʣʝʪʢʦʶ ʜʦʩʷʛʘʻ 1:50 000 ʽ ʚʠʱʝ [10]. 

 

 

ʇʝʨʝʜ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʤʽʨʥʠʡ ʧʨʠʣʘʜ ʥʝʦʙʭʽʜʥʦ ʧʝʨʝʚʽʨʠʪʠ, ʪʦʙʪʦ ʧʦʨʽʚ- 

ʥʷʪʠ ʡʦʛʦ ʜʦʚʞʠʥʫ ʟi ʚʟʽʨʮʝʚʦʶ ʜʦʚʞʠʥʦʶ. 

9.4.3. ʂʦʤʧʘʨʫʚʘʥʥʷ ʤʽʨʥʠʭ ʩʪʨʽʯʦʢ ʪʘ ʨʫʣʝʪʦʢ 

Mipʠ ʜʦʚʞʠʥ ʟʘ ʧʨʠʟʥʘʯʝʥʥʷʤ ʧʦʜʽʣʷʶʪʴ ʥʘ ʪʨʠ ʛʨʫʧʠ: ʝʪʘʣʦʥʠ ʦʜʠʥʠʮʽ 

ʜʦʚʞʠʥʠ, ʚʟʽʨʮʝʚʽ ʤʽʨʠ ʪʘ ʨʦʙʦʯʽ ʤʽʨʠ. ɽʪʘʣʦʥʠ ʦʜʠʥʠʮʽ ʜʦʚʞʠʥʠ ʻ ʦʩʥʦʚʥʦʶ 

ʤʽʨʦʶ ʜʣʷ ʚcix ʣʽʥʽʡʥʠʭ ʚʠʤʽʨʶʚʘʥʴ ʚ ʋʢʨʘʾʥʽ. ɺʦʥʠ ʧʨʠʟʥʘʯʝʥʽ ʜʣʷ ʟʙʝʨʽʛʘʥ- 

ʥʷ ʪʘ ʚʽʜʪʚʦʨʝʥʥʷ ʦʜʠʥʠʮʽ ʜʦʚʞʠʥʠ ʟ ʥʘʡʚʠʱʦʶ ʪʦʯʥʽʩʪʶ, ʷʢʦʾ ʤʦʞʥʘ ʜʦʩʷʛ- 

ʪʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʫʯʘʩʥʦʾ ʚʠʤʽʨʶʚʘʣʴʥʦʾ ʪʝʭʥʽʢʠ [9]. 

ɺʟ̔ʨʮʝʚ ̔ ʤipʠ ʜʦʚʞʠʥʠ ʤʘʶʪʴ ʧʝʚʥʫ, ʥʘʧʝʨʝʜ ʟʘʜʘʥʫ, ʪʦʯʥʩ̔ʪʴ. ɰʭ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʣʷ ʧʝʨʝʚʨ̔ʢʠ ʨʦʙʦʯʠʭ ʤip. Mipʥʽ ʩʪʨʽʯʢʠ ʪʘ ʨʫʣʝʪʢʠ, ʷʢʠʤʠ 

ʚʠʤ̔ʨʶʶʪʴ ʥʝʚʽʜʦʤ̔ ʜʦʚʞʠʥʠ,  ̒ʨʦʙʦʯʠʤʠ ʤʨ̔ʥʠʤʠ ʧʨʠʣʘʜʘʤʠ. ɺʠʟʥʘʯʝʥʥʷ 

ʜʦʚʞʠʥʠ ʨʦʙʦʯʠʭ ʤip ʥʘʟʠʚʘʪ̒ʴʩ̫ ʢʦʤʧʘʨʫʚʘʥʥʷʤ. 

ɼʦʚʞʠʥʘ ʤipʥo  ʾʩʪʨ̔ʯʢʠ ʤ̔ʞ ʰʪʨʠʭʘʤʠ, ʱʦ ʧʦʟʥʘʯʘʶʪʴ ʢʽʥʮʽ ʧʨʠʣʘʜʫ, 

ʤʘʡʞʝ ʥʢ̔ʦʣʠ ʥʝ ʜʦʨʚ̔ʥʶ̒ ʥʦʤ̔ʥʘʣʫ (ʥʘʧʨʠʢʣʘʜ, 20 ʤ) ʯʝʨʝʟ ʧʦʤʠʣʢʠ 

ʥʘʥʝʩʝʥʥʷ ʰʪʨʠʭʚ̔ ʧʜ̔ ʯʘʩ ʚʠʛʦʪʦʚʣʝʥʥʷ ʩʪʨʯ̔ʦʢ ʥʘ ʟʘʚʦʜʘʭ. ʇ̔ ʜ ʢʦʤʧʘ- 

ʨʫʚʘʥʥʷʤ ʨʦʟʫʤʽʪʁʴ ʚʠʟʥʘʯʝʥʥʷ ʟ ʥʝʦʙʭʽʜʥʦʶ ʪʦʯʥʩ̔ʪʶ ʬʘʢʪʠʯʥʦ ʾʜʦʚʞʠʥʠ 

ʤ̔ʨʥʦʛʦ ʧʨʠʣʘʜʫ. ɿʚʠʯʘʡʥʦ ʜʣʷ ʮʴʦʛʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʚʽʜʦʤ̔ ʚʟ̔ʨʮʝʚ ̔ʤ̔ʨʠ, 

ʥʘʡʯʘʩʪʽʝh ʪʘʢ ʟʚʘʥ ̔ ʢʦʤʧʘʨʘʪʦʨʠ. ʅʘʡʧʨʦʩʪʽʠhʡ ʢʦʤʧʘʨʘʪʦʨ ï ʮʝ ʜʚ ̔
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ʈʠʩ. 9.19. ʂʦʤʧʘʨʫʚʘʥʥʷ ʤʽʨʥʦʾ   ʩʪʨ̔ʯʢʠ 

ʤʝʪʘʣʝʚ ̔ʧʣʘʩʪʠʥʢʠ, ʟʘʮʝʤʝʥʪʦʚʘʥ ̔ʥʘ ʛʦʨʠʟʦʥʪʘʣʴʥʽʡ ʧʣʦʱʠʥ ̔(ʥʘʧʨʠʢʣʘʜ, ʫ 

ʧ̔ ʜʣʦʛʫ). ʅʘ ʧʣʘʩʪʠʥʢʘʭ ʥʘʥʝʩʝʥʦ ʜʚʘ ʰʪʨʠʭʠ ɸ ʪʘ ɺ (ʨʠʩ. 9.19). ɺ̔ ʜʜʘʣʴ L 

ʤ̔ʞ ʰʪʨʠʭʘʤʠ ʥʘʧʝʨʝʜ ʚʠʟʥʘʯʘʶʪʴ ʚʟʨ̔ʮʝʚʠʤʠ ʤʨ̔ʘʤʠ ʟ ʪʦʯʥʩ̔ʪʶ ʥʝ ʤʝʥʰʝ 

ʥ̔ʞ 0.2 ï 0.3 ʤʤ. ɺʽʜʜʘʣʴ L ʟʘʢʣʘʜʘʶʪʴ ʜʝʱʦ ʙʽʣʴʰʦʶ ʟʘ 20 ʤ. ʉʪʨʯ̔ʢʫ, 

ʜʦʚʞʠʥʫ ʷʢʦʾ ʚʠʟʥʘʯʘʶʪʴ, ʟʘʥʦʩʷʪʴ ʚ ʧʨʠʤʽʝɦʥʥʷ ʥʝ ʤʝʥʰʝ ʥʞ̔ ʟʘ ʛʦʜʠʥʫ ʜʦ 

ʢʦʤʧʘʨʫʚʘʥʥʷ, ʚʢʣʘʜʘʶʪʴ ʧʦʨʫʯ ʟ ʢʦʤʧʘʨʘʪʦʨʦʤ. ʇʦʯʘʪʢʦʚʠʡ ʰʪʨʠʭ ʩʪʨʯ̔ʢʠ 

ʇ ʩʫʤ̔ɦʘʶʪʴ ʟi ʰʪʨʠʭʦʤ ɸ ʢʦʤʧʘʨʘʪʦʨʘ  ̔ʥʘʪʷʛʫʶʪʴ ʟ ʪʘʢʦʶ ʩʘʤʦʶ ʩʠʣʦʶ, 

ʱʦ i ʧ̔ ʜ ʯʘʩ ʚʠʤʨ̔ʶʚʘʥʴ. ɺʠʤʨ̔ʶʶʪʴ ʚʽʜʜʘʣʴ æL ʤ̔ʞ ʰʪʨʠʭʦʤ ʢʦʤʧʘʨʘʪʦʨʘ ɺ 

ʪʘ ʢʽʥʮʝʚʠʤ ʰʪʨʠʭʦʤ ʩʪʨʽʯʢʠ ʂ ʟʘ ʜʦʧʦʤʦʛʦʶ ʮʠʨʢʫʣʷ-ʚʠʤ̔ʨʥʠʢʘ ʪʘ 

ʧʦʧʝʨʝʯʥʦʛʦ ʤʘʩʰʪʘʙʫ ʘʙʦ ʟʘ ʜʦʧʦʤʦʛʦʶ ʣʽʥʽʡʢʠ ʟ ʤʽʣʽʤʝʪʨʦʚʠʤʠ 

ʧʦʜ̔ʣʢʘʤʠ. ʗʢ ʟʨʦʟʫʤʽʣʦ ʟ ʨʠʩʫʥʢʘ, ʬʘʢʪʠʯʥʘ ʜʦʚʞʠʥʘ ʩʪʨʯ̔ʢʠ l ʙʫʜʝ 

l = L ï æL. (9.11) 

ɺʠʤʽʨʶʶʪʴ ʪʝʤʧʝʨʘʪʫʨʫ ʧʦʚʽʪʨʷ t i ʚʚʘʞʘʶʪʴ, ʱʦ ʩʪʨʽʯʢʘ ʤʘʻ ʪʘʢʫ 

ʩʘʤʫ ʪʝʤʧʝʨʘʪʫʨʫ. 

ʅʝʭʘʡ L = 20 ʤ + 13,7 ʤʤ, a æL = 9,1 ʤʤ, t = 17ÁC. ʅʘ ʦʩʥʦʚʽ (9.11) 

ʟʥʘʭʦʜʠʤʦ l0 = 20,0046 ʤ. ɿʥʘʯʝʥʠʷ l0 ʟʘʧʠʩʫʶʪʴ ʫ ʚʠʛʣʷʜʽ 

l0 = 20ʤ Ñ æl ʧʨʠ t = 17ÁC,  (9.13) 

ʜʝ l0 = 20ʤ, æl ï ʧʦʧʨʘʚʢʘ ʟʘ ʢʦʤʧʘʨʫʚʘʥʥʷ.ɺ ʥʘʚʝʜʝʥʦʤʫ ʧʨʠʢʣʘʜʽ æl = 4,6 

ʤʤ. ɺʠʨʘʟ (9.13) ʥʘʟʠʚʘʶʪʴ ʨʽʚʥʷʥʥʷʤ ʩʪʨʽʯʢʠ. ɺ ʥʘʰʦʤʫ ʚʠʧʘʜʢʫ l0 = 20 ʤ + 

4,6 ʤʤ ʧʨʠ t = 17Á ʉ. ʊʦʙʪʦ ʩʪʨʽʯʢʘ ʜʦʚʰʘ ʚʽʜ ʥʦʤʽʥʘʣʫ 20 ʤ ʥʘ 4,6 ʤʤ. ɸʣʝ 

ʮʝ ʪʽʣʴʢʠ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ t = 

17Áʉ. ʊʦʤʫ ʨʽʚʥʷʥʥʷ ʩʪʨʽʯʢʠ 

ʙʝʟ ʪʝʤʧʝʨʘʪʫʨʠ ʢʦʤʧʘʨʫʚʘʥʥʷ 

ʚʪʨʘʯʘʻ ʟʤʽʩʪ.  

ʈʦʟʛʣʷʥʝʤʦ, ʷʢ ʟʥʘʭʦʜʷʪʴ ʧʦʧʨʘʚʢʫ ʟʘ ʢʦʤʧʘʨʫʚʘʥʥʷ ʩʪʨʽʯʢʠ ʫ ʚʠʤʽʨʷʥʫ 

ʜʦʚʞʠʥʫ ʣʽʥʽʾ. ʇʽʜ ʯʘʩ ʚʠʤʽʨʶʚʘʥʥʷ ʜʦʚʞʠʥʫ ʣʽʥʽʾ ʩʧʦʯʘʪʢʫ ʚʠʟʥʘʯʘʶʪʴ, 

ʚʚʘʞʘʶʯʠ, ʱʦ ʩʪʨʽʯʢʘ ʤʘʻ ʥʦʤʽʥʘʣʴʥʫ ʜʦʚʞʠʥʫ, ʪʦʙʪʦ 20 ʤ. ʗʢʱʦ ʚ 

ʨʝʟʫʣʴʪʘʪʽ ʢʦʤʧʘʨʫʚʘʥʥʷ ʟ'ʷʩʫʻʪʴʩʷ, ʱʦ ʜʦʚʞʠʥʘ ʩʪʨʽʯʢʠ ʙʽʣʴʰʘ ʟʘ 

ʥʦʤʽʥʘʣʴʥʫ ʥʘ ȹl, ʪʦ ʨʝʟʫʣʴʪʘʪ ʚʠʤʽʨʶʚʘʥʥʷ ʟʙʽʣʴʰʠʪʴʩʷ ʥʘ nϽȹl, ʜʝ n- 

ʢʽʣʴʢʽʩʪʴ ʚʽʜʢʣʘʜʝʥʴ ʩʪʨʽʯʢʠ. ʊʦʤʫ ʧʦʧʨʘʚʢʫ nϽȹl ʧʦʪʨʽʙʥʦ ʜʦʜʘʪʠ ʜʦ 

ʨʝʟʫʣʴʪʘʪʫ ʚʠʤʽʨʶʚʘʥʥʷ. ʅʘʚʧʘʢʠ, ʷʢʱʦ ʜʦʚʞʠʥʘ ʩʪʨʽʯʢʠ ʤʝʥʰʘ ʟʘ 

ʥʦʤʽʥʘʣʴʥʫ ʥʘ ȹl, ʪʦ ʨʝʟʫʣʴʪʘʪ ʚʠʤʽʨʶʚʘʥʥʷ ʟʤʝʥʰʠʪʴʩʷ ʥʘ nϽȹl. ʊʦʤʫ 

ʧʦʧʨʘʚʢʫ nϽȹl ʧʦʪʨʽʙʥʦ ʚʽʜʥʷʪʠ ʚʽʜ ʨʝʟʫʣʴʪʘʪʫ ʚʠʤʽʨʶʚʘʥʥʷ. 

ʑʦʙ ʧʝʨʝʢʦʥʘʪʠʩʴ ʫ ʚʠʱʝʩʢʘʟʘʥʦʤʫ, ʫ̫ ʚʽʤʦ ʩʦʙʽ ʱʦ ʧʦʪʨʽʙʥʦ ʚʠʤʽʨʷʪʠ 

ʜʫʞʝ ʜʦʚʛʫ ʣʽʥʽʶ. ʗʢʱʦ ʩʪʨʽʯʢʘ ʢʦʨʦʪʰʘ ʚʽʜ ʥʦʤʽʥʘʣʫ, ʚʦʥʘ ʚʢʣʘʜʘʻʪʴʩʷ ʚ 

ʪʘʢʽʡ ʣʽʥʽʾ ʙʽʣʴʰʫ ʢʽʣʴʢʽʩʪʴ ʨʘʟʽʚ, ʨʝʟʫʣʴʪʘʪ ʚʠʤʽʨʶʚʘʥʥʷ ʙʫʜʝ ʙʽʣʴʰʠʤ ʚʽʜ 

ʬʘʢʪʠʯʥʦʛʦ. ʊʦʤʫ, ʱʦʙ ʟʥʘʡʪʠ ʧʨʘʚʠʣʴʥʠʡ ʨʝʟʫʣʴʪʘʪ, ʧʦʧʨʘʚʢʫ nϽȹl ʧʦʪʨʽʙʥʦ 

ʚʽʜʥʷʪʠ ʚʽʜ ʨʝʟʫʣʴʪʘʪʫ ʚʠʤʽʨʶʚʘʥʥʷ; ʥʘʚʧʘʢʠ, ʜʦʚʰʘ ʚʽʜ ʥʦʤʽʥʘʣʫ ʩʪʨʽʯʢʘ 

ʫʢʣʘʜʘʻʪʴʩʷ ʚ ʮʽʡ ʜʦʚʛʽʡ ʣʽʥʽʾ ʤʝʥʰʫ ʢʽʣʴʢʽʩʪʴ ʨʘʟʽʚ. ʊʦʤʫ, ʜʣʷ ʪʦʛʦ ʱʦʙ 

ʦʪʨʠʤʘʪʠ ʧʨʘʚʠʣʴʥʠʡ ʨʝʟʫʣʴʪʘʪ, ʧʦʧʨʘʚʢʫ nϽȹl ʧʦʪʨʽʙʥʦ ʜʦʜʘʪʠ ʜʦ 

ʦʪʨʠʤʘʥʦʛʦ ʨʝʟʫʣʴʪʘʪʫ ʚʠʤʽʨʶʚʘʥʥʷ. 
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ʇʨʠʢʣʘʜ. ʅʝʭʘʡ ʨʽʚʥʷʥʥʷ ʩʪʨʽʯʢʠ l = 20 ʤ + 4,6 ʤʤ ʧʨʠ t = 17Á ʉ . 

ʈʝʟʫʣʴʪʘʪ ʚʠʤʽʨʶʚʘʥʥʷ ʣʽʥʽʾ ʩʪʘʥʦʚʠʪʴ 164,48 ʤ. 

ʊʦʜʽ ʧʦʧʨʘʚʢʘ ʙʫʜʝ ȹl = 164,48/20 4,6= +38 ʤʤ. 

ɸ ʚʠʧʨʘʚʣʝʥʠʡ ʨʝʟʫʣʴʪʘʪ 164,48 + 0,04 = 164,52 ʤ. 

ʋ ʟʨʦʙʣʝʥʠʭ ʨʦʟʨʘʭʫʥʢʘʭ ʧʨʠʡʥʷʪʦ, ʱʦ ʚʠʤʽʨʶʚʘʥʥʷ ʩʪʨʽʯʢʦʶ 

ʚʠʢʦʥʫʚʘʣʠ ʚ ʩʝʨʝʜʥʴʦʤʫ ʟʘ ʪʘʢʦʾ ʩʘʤʦʾ ʪʝʤʧʝʨʘʪʫʨʠ, ʷʢ ʽ ʧʽʜ ʯʘʩ ʾʾ 

ʢʦʤʧʘʨʫʚʘʥʥʷ (t = 17Á ʉ ). ɸʥʘʣʦʛʽʯʥʦ ʢʦʤʧʘʨʫʶʪʴ i ʨʫʣʝʪʢʠ. 

9.4.4. ɺʠʤʽʨʶʚʘʥʥʷ ʣʽʥʽʡ ʤʽʨʥʦʶ ʩʪʨʽʯʢʦʶ 

ɺʠʤʽʨʶʚʘʥʥʷ ʣʽʥʽʾ ɸɺ (ʨʠʩ. 9.20) ʩʪʨʽʯʢʦʶ ʚʠʢʦʥʫʶʪʴ ʜʚʘ ʧʦʤʽʯʥʠʢʠ 

ʩʧʦʩʪʝʨʽʛʘʯʘ: ʟʘʜʥʽʡ i ʧʝʨʝʜʥʽʡ. ʋ ʧʝʨʝʜʥʴʦʛʦ ʧʦʤʽʯʥʠʢʘ ʚci ʜʝʩʷʪʴ ʰʧʠʣʴʦʢ, 

ʷʢʽ ʚʽʥ ʪʨʠʤʘʻ ʨʘʟʦʤ ʟ ʨʫʯʢʦʶ ʤʽʨʥʦʾ ʩʪʨʽʯʢʠ ʚ ʦʜʥʽʡ pʫʮʽ, ʘ ʜʨʫʛʦʶ ʨʫʢʦʶ 

ʬʽʢʩʫʻ ʥʘ ʤʽʩʮʝʚʦʩʪʽ ʜʦʚʞʠʥʫ ʤʽʨʥʦʾ ʩʪʨʽʯʢʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʰʧʠʣʴʢʠ. ɿʘʜʥʽʡ 

ʧʦʤʽʯʥʠʢ ʩʧʨʷʤʦʚʫʻ ʧʝʨʝʜʥʴʦʛʦ ʚ ʩʪʚʦʨʽ ʣʽʥʽʾ, ʧʝʨʝʜʥʽʡ ʥʘʪʷʛʫʻ ʩʪʨʽʯʢʫ ʪʘʢ, 

ʱʦʙ ʚʦʥʘ ʚʠʨʽʚʥʷʣʘʩʴ i ʚʢʣʘʣʘʩʴ ʫ ʩʪʚʦʨʽ ʫʩʽʻʶ ʜʦʚʞʠʥʦʶ, ʘ ʪʦʜʽ ʚʩʪʘʚʣʷʻ 

ʰʧʠʣʴʢʫ ʚ ʛʘʯʦʢ ʥʘ ʢʽʥʮʽ ʩʪʨʽʯʢʠ, ʥʘʚʧʨʦʪʠ ʥʫʣʴʦʚʦʛʦ ʰʪʨʠʭʘ, i ʚʪʠʩʢʘʻ ii ʚ 

ʟʝʤʣʶ (ʪʦʯʢʘ 1). ʆʙʠʜʚʘ ʧʦʤʽʯʥʠʢʠ ʽʜʫʪʴ ʚʧʝʨʝʜ, ʟʘʜʥʽʡ ʧʽʜʭʦʜʠʪʴ ʜʦ 

ʰʧʠʣʴʢʠ i, ʥʝ ʚʠʡʤʘʶʯʠ ʾʾ ʽʟ ʟʝʤʣʽ, ʟʘʢʨʽʧʣʶʻ ʧʦʯʘʪʦʢ ʩʪʨʽʯʢʠ, ʟʘʯʝʧʠʚʰʠ 

ʛʘʯʦʢ ʟ ʧʦʯʘʪʢʦʚʠʤ ʰʪʨʠʭʦʤ ʩʪʨʽʯʢʠ ʟʘ ʰʧʠʣʴʢʫ. ɼʘʣʽ ʟʘʜʥʽʡ ʧʦʤʽʯʥʠʢ 

ʩʧʨʷʤʦʚʫʻ ʧʝʨʝʜʥʴʦʛʦ ʚ ʩʪʚʦʨʽ ʣʽʥʽʾ i ʪʦʡ ʚʽʜʢʣʘʜʘʻ ʥʘʩʪʫʧʥʽ 20 ʤ, 

ʟʘʬʽʢʩʫʚʘʚʰʠ ʥʘ ʟʝʤʣʽ ʜʨʫʛʦʶ ʰʧʠʣʴʢʦʶ ʪʦʯʢʫ 2. ʊʽʣʴʢʠ ʧʽʣʷ ʮʴʦʛʦ ʟʘʜʥʽʡ 

ʧʦʤʽʯʥʠʢ ʚʠʡʤʘʻ ʧʝʨʰʫ ʰʧʠʣʴʢʫ. ʰʧʠʣʴʢʫ. ʋ ʪʦʯʮʽ 2 ʫ ʟʘʜʥʴʦʛʦ ʧʦʤʽʯʥʠʢʘ 

ʙʫʜʫʪʴ ʚʞʝ ʜʚʽ ʰʧʠʣʴʢʠ: ʦʜʥʘ ʚ ʨʫʮʽ ʜʨʫʛʘ ʚ ʟʝʤʣʽ. ɺʠʤʽʨʷʥʘ ʚʽʜʜʘʣʴ  

 

ʈʠʩ. 9.20. ɺʠʤʽʨʶʚʘʥʥʷ ʜʦʚʞʠʥʠ ʣʽʥʽʾ ʤʽʨʥʦʶ ʩʪʨʽʯʢʦʶ 

ʩʪʘʥʦʚʠʪʴ 20 ʤĿ2 = 40 ʤ. ɸʥʘʣʦʛʽʯʥʦ ʨʦʙʣʷʪʴ i ʜʘʣʽ. ɿʘʢʽʥʯʠʚʰʠ ʚʠʤʽʨʶ- 

ʚʘʥʥʷ, ʨʘʭʫʶʪʴ ʢʽʣʴʢʽʩʪʴ ʰʧʠʣʴʦʢ ʫ ʟʘʜʥʴʦʛʦ ʧʦʤʽʯʥʠʢʘ. ɰʭ ʧʦʚʠʥʥʦ ʙʫʪʠ 
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ʜʝʩʷʪʴ. ɿʘ ʪʠʤ, ʩʢʽʣʴʢʠ ʰʧʠʣʴʦʢ ʫ ʟʘʜʥʴʦʛʦ ʧʦʤʽʯʥʠʢʘ, ʚʠʟʥʘʯʘʶʪʴ ʢʽʣʴʢʽʩʪʴ 

ʚʽʜʢʣʘʜʝʥʴ ʩʪʨʽʯʢʠ. 

ɿʘʣʠʰʦʢ ʣʽʥʽʾ 4-ɺ ʚʠʤʽʨʶʶʪʴ ʪʽʻʶ ʩʘʤʦʶ ʩʪʨʽʯʢʦʶ; ʮʽʣʽ ʤʝʪʨʠ 

ʚʽʜʨʘʭʦʚʫʶʪʴ ʟʘ ʥʦʤʝʨʘʤʠ (ʮʠʬʨʘʤʠ), ʧʽʜʧʠʩʘʥʠʤʠ ʥʘ ʧʣʘʩʪʠʥʢʘʭ, ʜʝʩʷʪʽ 

(ʜʝʮʠʤʝʪʨʠ) ï ʟʘ ʦʪʚʦʨʘʤʠ, coʪʽ (ʩʘʥʪʠʤʝʪʨʠ) ï ʦʮʽʥʶʶʪʴ ʥʘ ʦʢʦ, ʜʽʣʷʯʠ 

ʜʝʮʠʤʝʪʨ ʥʘ 10 ʯʘʩʪʠʥ. ɿʘʣʠʰʦʢ ʣʽʥʽʾ ʥʘʟʠʚʘʶʪʴ ʜʦʤʽʨʦʤ. ʗʢʱʦ ʜʦʚʞʠʥʘ 

ʣʽʥʽʾ ʙʽʣʴʰʘ, ʥʽʞ 200 ʤ, ʪʦ ʧʝʨʝʜʥʽʡ ʧʦʤʽʯʥʠʢ, ʟʘʢʨʽʧʠʚʰʠ ʚ ʟʝʤʣʽ ʜʝʩʷʪʫ  

ʰʧʠʣʴʢʫ (ʚ ʮʽʡ ʪʦʯʮʽ ï 200 ʤ), ʡʜʝ ʨʘʟʦʤ iʟ ʟʘʜʥʽʤ ʧʦʤʽʯʥʠʢʦʤ ʚʧʝʨʝʜ. ɿʘʜʥʽʡ 

ʟʘʢʨʽʧʣʷʻ ʧʦʯʘʪʦʢ ʩʪʨʽʯʢʠ ʟʘ ʜʝʩʷʪʫ ʰʧʠʣʴʢʫ, ʩʧʨʷʤʦʚʫʻ ʫ ʩʪʚʦʨʽ ʣʽʥʽʾ 

ʧʝʨʝʜʥʴʦʛʦ ʧʦʤʽʯʥʠʢʘ. ʊʦʡ, ʥʘʪʷʛʥʫʚʰʠ ʪʘ ʩʪʨʫʩʠʚʰʠ ʩʪʨʽʯʢʫ, ʧʨʠʢʣʘʜʘʻ ʾʾ 

ʨʫʯʢʫ ʜʦ ʟʝʤʣʽ i ʥʘʩʪʫʧʘʻ ʥʘ ʥʝʾ ʥʦʛʦʶ. ɿʘʜʥʽʡ ʧʦʤʽʯʥʠʢ ʚʠʡʤʘʻ  

ʜʝʩʷʪʫ ʰʧʠʣʴʢʫ, ʧʽʜʭʦʜʠʪʴ ʜʦ ʧʝʨʝʜʥʴʦʛʦ, ʚʩʪʘʚʣʷʻ ʦʜʥʫ ʰʧʠʣʴʢʫ ʚ ʟʝʤʣʶ 

(ʚ ʛʘʯʦʢ), ʘ ʜʝʚ'ʷʪʴ ʰʧʠʣʴʦʢ ʚʽʜʜʘʻ ʧʝʨʝʜʥʴʦʤʫ ʧʦʤʽʯʥʠʢʫ. ʎʝʡ ʧʨʦʮʝʩ 

ʥʘʟʠʚʘʻʪʴʩʷ ʧʝʨʝʜʘʚʘʥʥʷʤ ʰʧʠʣʴʦʢ. ɺ ʪʦʯʮʽ ʧʝʨʰʦʛʦ ʧʝʨʝʜʘʚʘʥʥʷ ʰʧʠʣʴʦʢ 

ʙʫʜʝ ʚʞʝ ʚʠʤʽʨʷʥʦ ʚʽʜʜʘʣʴ 220 ʤ (ʙʫʣʘ ʦʜʥʘ ʧʝʨʝʜʘʯʘ ï 200 ʤ i ʫ ʟʘʜʥʴʦʛʦ 

ʧʦʤʽʯʥʠʢʘ ʦʜʥʘ ʰʧʠʣʴʢʘ, ʷʢʘ ʱʝ ʚ ʟʝʤʣʽ). ʂʽʣʴʢʦʩʪʽ ʪʘʢʠʭ ʧʝʨʝʜʘʯ n 

ʚʽʜʧʦʚʽʜʘʻ ʜʦʚʞʠʥʘ 200n ʤ. 

ʅʝʭʘʡ ʜʦʤʽʨ ʩʪʘʥʦʚʠʪʴ 17,25 ʤ, ʘ ʧʝʨʝʜʘʯ ʙʫʣʦ ʜʚʽ (n = 2), ʰʧʠʣʴʦʢ ʫ 

ʟʘʜʥʴʦʛʦ ʧʦʤʽʯʥʠʢʘ k = 6. ɿʘʛʘʣʴʥʘ ʬʦʨʤʫʣʘ ʜʣʷ ʦʙʯʠʩʣʝʥʥʷ ʜʦʚʞʠʥ ʣʽʥʽʡ 

ʤʘʪʠʤʝ ʚʠʛʣʷʜ 

L = 200n + 20k + d. (9.14) 

ɺ ʥʘʰʦʤʫ ʢʦʥʢʨʝʪʥʦʤʫ ʧʨʠʢʣʘʜʽ ʦʜʝʨʞʠʤʦ 

 

L = 200Ͻ2 + 20Ͻ6 + 17,25 = 537,25 ʤ. 

ʃʽʥʽʶ ʚʠʤʽʨʶʶʪʴ ʜʚʽʯʽ ʚ ʧʨʷʤʦʤʫ i ʟʚʦʨʦʪʥʦʤʫ ʥʘʧʨʷʤʢʘʭ. ʆʪʨʠʤʫʶʪʴ 

ʟʥʘʯʝʥʠʷ L1, L2. ɿʘ ʢʽʥʮʝʚʠʡ ʨʝʟʫʣʴʪʘʪ ʧʨʠʡʤʘʶʪʴ ʩʝʨʝʜʥʝ ʟʥʘʯʝʥʠʷ Lcep 

ʈʽʟʥʠʮʷ ȹL = L2 ï Ll ʤʘʻ ʟʘʜʦʚʦʣʴʥʷʪʠ ʚʽʜʥʦʰʝʥ 

ʇʽʜ ʯʘʩ ʚʠʤʽʨʶʚʘʥʥʷ ʣʽʥʽʡ ʚ ʤʽʩʴʢʠʭ ʫʤʦʚʘʭ ʧʦʣʦʞʝʥʥʷ ʧʦʯʘʪʢʦʚʦʛʦ i 

ʢʽʥʮʝʚʦʛʦ ʰʪʨʠʭʽʚ ʩʪʨʽʯʢʠ ʬʽʢʩʫʶʪʴ ʥʘ ʪʚʝʨʜʦʤʫ ʧʦʢʨʠʪʠ (ʙʝʪʦʥ, ʘʩʬʘʣʴʪ) 

ʢʨʝʡʜʦʶ ʘʙʦ ʢʦʣʴʦʨʦʚʠʤ ʦʣʽʚʮʝʤ. ɺʠʤʽʨʶʶʯʠ ʣʽʥʽʾ ʧʦ ʩʥʽʛʫ, ʧʽʜ ʢʽʥʝʮʴ 

ʩʪʨʽʯʢʠ, ʱʦ ʤʽʩʪʠʪʴʩʷ ʚ ʩʪʚʦʨʽ, ʧʽʜʢʣʘʜʘʶʪʴ ʩʧʝʮʽʘʣʴʥʽ ʜʝʨʝʚ'ʷʥʽ ʜʦʱʝʯʢʠ. 

ʐʪʨʠʭʠ ʥʘ ʩʪʨʽʯʮʽ ʩʫʤʽʱʘʶʪʴ ʟi ʰʪʨʠʭʘʤʠ ʥʘ ʜʦʱʝʯʢʘʭ, ʚʜʘʚʣʶʶʯʠ ix ʫ 

ʩʥʽʛ. 

ʉʪʘʣʝʚʽ ʤʽʨʥʽ ʩʪʨʽʯʢʠ ʣʘʤʘʶʪʴʩʷ, ʷʢʱʦ ʟ ʥʠʤʠ ʥʝʦʙʝʨʝʞʥʦ ʧʦʚʦʜʷʪʴʩʷ ʪʘ 

ʯʝʨʝʟ ʨʦʟ'ʾʜʘʥʥʷ ʽʨʞʝʶ. ʈʦʟʤʦʪʫʶʯʠ ʩʪʨʽʯʢʫ ʪʘ ʧʽʜ ʯʘʩ ʚʠʤʽʨʶʚʘʥʴ, ʪʨʝʙʘ 

ʩʪʝʞʠʪʠ, ʱʦʙ ʥʝ ʩʪʚʦʨʶʚʘʣʦʩʴ ʧʝʪʝʣʴ, ʚʽʩʽʤʦʢ ʪʘ ʢʨʫʛʽʚ, ʥʝ ʜʦʧʫʩʢʘʪʠ ʥʘʾʟʜʫ 

ʪʨʘʥʩʧʦʨʪʫ ʥʘ ʩʪʨʽʯʢʫ. ʇʝʨʝʥʦʩʷʯʠ ʩʪʨʽʯʢʠ, ʧʦʤʽʯʥʠʢʠ ʧʦʚʠʥʥʽ ʪʨʠʤʘʪʠ ʾʾ ʚ 

ʨʫʢʘʭ i ʥʝ ʚʦʣʦʢʪʠ ʧʦ ʟʝʤʣʽ. ɻʚʠʥʪ, ʷʢʠʤ ʢʨʽʧʠʪʴʩʷ ʟʤʦʪʘʥʘ ʥʘ ʢʽʣʴʮʝ ʩʪʨʽʯʢʘ, 

ʪʨʝʙʘ ʧʨʦʧʫʩʢʘʪʠ ʯʝʨʝʟ ʜʝʪʘʣʴ, ʱʦ ʟ'ʻʜʥʫʻ ʢʽʥʝʮʴ ʩʪʨʽʯʢʠ ʟ ʾʾ ʨʫʯʢʦʶ. ʇʝʨʝʜ 

ʟʤʦʪʫʚʘʥʥʷʤ ʩʪʨʽʯʢʠ ʥʘ ʢʽʣʴʮʝ ʾʾ ʧʦʪʨʽʙʥʦ ʥʘʩʫʭʦ ʚʠʪʝʨʪʠ. ʂʦʣʠ ʩʪʨʽʯʢʫ 

ʢʣʘʜʫʪʴ ʥʘ ʟʙʝʨʽʛʘʥʥʷ, ʪʦ ʟʤʘʰʫʶʪʴ ʾʾ ʤʘʰʠʥʥʠʤ ʤʘʩʣʦʤ ʘʙʦ ʚʘʟʝʣʽʥʦʤ. 

(9.15) 
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9.4.5. ɻʨʫʙʽ ʧʦʭʠʙʢʠ, ʷʢʽ ʚʠʥʠʢʘʶʪʴ niʜ ʯʘʩ ʚʠʤʽʨʶʚʘʥʥʷ ʣʽʥʽʾ ʩʪʨʽʯʢʦʶ 

ʇʽʜ ʛʨʫʙʠʤʠ ʧʦʭʠʙʢʘʤʠ ʨʦʟʫʤʽʶʪʴ ʧʨʦʨʘʭʫʥʢʠ, ʧʨʦʤʘʭʠ, ʷʢʽ ʤʦʞʥʘ 

ʚʠʚ̫ʠʪʠ i ʧʦʟʙʫʪʠʩʷ ʾx ʟʘʚʜʷʢʠ ʧʦʚʪʦʨʥʠʤ ʚʠʤʽʨʶʚʘʥʥʷʤ. ɸʣʝ, ʥʘʧʝʨʝʜ 

ʟʥʘʶʯʠ, ʢʦʣʠ i ʯʦʤʫ ʚʠʥʠʢʘʶʪʴ ʛʨʫʙʽ ʧʦʭʠʙʢʠ, ʤʦʞʥʘ ʫʥʠʢʥʫʪʠ ʾx ʘʙʦ ʭʦʯʘ ʙ 

ʟʤʝʥʰʠʪʠ ʯʘʩʪʦʪʫ ʾx ʧʦʷʚʠ [9]. 

ʅʘʡʯʘʩʪʽʰʝ ʧʽʜ ʯʘʩ ʣʽʥʽʡʥʠʭ ʚʠʤʽʨʶʚʘʥʴ ʩʪʨʽʯʢʦʶ ʚʠʥʠʢʘʶʪʴ ʪʘʢʽ ʛʨʫʙʽ 

ʧʦʭʠʙʢʠ: 

1. ʅʝʧʨʘʚʠʣʴʥʠʡ ʧʽʜʨʘʭʫʥʦʢ ʢʽʣʴʢʦʩʪʽ ʧʝʨʝʜʘʯ, ʱʦ, ʟʨʦʟʫʤʽʣʦ (ʭʦʯʘ ʙʠ 

ʥʘ ʦʜʥʫ), ʧʨʠʟʚʝʜʝ ʜʦ ʛʨʫʙʦʾ ʧʦʤʠʣʢʠ ʚ 200 ʤ. ʊʦʤʫ ʚʠʢʦʥʘʚʝʮʴ ʨʦʙʽʪ, 

ʩʧʦʩʪʝʨʽʛʘʶʯʠ ʟʘ ʭʦʜʦʤ ʚʠʤʽʨʶʚʘʥʴ, ʢʦʞʥʫ ʧʝʨʝʜʘʯʫ ʰʧʠʣʴʦʢ ʧʦʚʠʥʝʥ 

ʟʘʟʥʘʯʘʪʠ ʚ ʧʦʣʴʦʚʦʤʫ ʞʫʨʥʘʣʽ ʥʘʧʨʠʢʣʘʜ, ʦʜʠʥʠʯʢʦʶ. 

2. ʇʨʦʨʘʭʫʥʦʢ ʢʽʣʴʢʦʩʪʽ ʰʧʠʣʴʦʢ ʫ ʟʘʜʥʴʦʛʦ ʧʦʤʽʯʥʠʢʘ, ʷʢʠʡ ʤʦʞʝ 

ʪʨʘʧʠʪʠʩʷ ʥʝ ʪʽʣʴʢʠ ʪʦʤʫ, ʱʦ ʧʦʤʽʯʥʠʢ ʥʝʧʨʘʚʠʣʴʥʦ ʧʽʜʨʘʭʫʚʘʚ ʢʽʣʴʢʽʩʪʴ 

ʰʧʠʣʴʦʢ, ʘ ʱʝ ʡ ʪʦʤʫ, ʱʦ ʚʽʥ ʟʘʙʫʚ ʚʠʪʷʛʥʫʪʠ ʰʧʠʣʴʢʫ iʟ ʟʝʤʣʽ ʘʙʦ ʟʘʛʫʙʠʚ 

ʾʾ. ʇʨʦʨʘʭʫʥʦʢ ʚ ʦʜʥʫ ʰʧʠʣʴʢʫ ʧʨʠʟʚʝʜʝ ʜʦ ʛʨʫʙʦʾ ʧʦʤʠʣʢʠ  ʚ  20 ʤ. ʊʦʤʫ 

ʦʙʦʚ'ʷʟʢʦʚʦ ʜʣʷ ʢʦʥʪʨʦʣʶ ʧʦʪʨʽʙʥʦ ʧʦʨʘʭʫʚʘʪʠ ʢʽʣʴʢʽʩʪʴ ʰʧʠʣʴʦʢ ʫ 

ʧʝʨʝʜʥʴʦʛʦ ʧʦʤʽʯʥʠʢʘ, ʾx ʤʘʻ ʙʫʪʠ 10. ɺ ʽʥʰʦʤʫ paʟʽ ʥʝʦʙʭʽʜʥʦ ʧʦʚʪʦʨʥʦ 

ʚʠʤʽʨʶʚʘʪʠ ʣʽʥʽʶ ʩʧʦʯʘʪʢʫ, ʘ ʚʪʨʘʯʝʥʫ ʰʧʠʣʴʢʫ ʩʧʨʦʙʫʚʘʪʠ ʟʥʘʡʪʠ. 

3. ʇʽʜ ʯʘʩ ʚʠʤʽʨʶʚʘʥʥʷ ʜʦʤʽʨʫ ʚʽʜʣʽʯʫʶʪʴ ʩʪʨʽʯʢʫ ʥʝ ʚʽʜ ʧʦʯʘʪʢʫ, ʘ ʚʽʜ 

ʢʽʥʮʷ. ʅʘʛʘʜʘʻʤʦ, ʱʦ ʢʦʣʠ, ʥʘʧʨʠʢʣʘʜ, ʥʘ ʦʜʥʽʡ ʩʪʦʨʦʥʽ ʩʪʨʽʯʢʠ ʮʠʬʨʘ14,ʪʦ 

ʥʘ ʜʨʫʛʽʡ ï 6 (ʩʫʤʘ ï 20 ʤ). ɺʽʜʣʽʢ ʧʦʪʨʽʙʥʦ ʙʨʘʪʠ ʟ ʪʦʛʦ ʙʦʢʫ ʩʪʨʽʯʢʠ, ʥʘ 

ʷʢʦʤʫ  ʚʽʜʣʽʢʠ (ʮʠʬʨʠ) ʫ ʥʘʧʨʷʤʽ ʚʠʤʽʨʶʚʘʥʴ (ʚʽʜ ʧʦʯʘʪʢʫ ʣʽʥʽʾ ʜʦ ʾʾ ʢʽʥʮʷ) 

ʟʨʦʩʪʘʶʪʴ. 

4. ʇʨʠ ʚʽʜʣʽʢʘʭ ʮʠʬʨʫ "6" ʥʘ ʧʣʘʩʪʠʥʢʘʭ ʤʦʞʥʘ ʧʨʦʯʠʪʘʪʠ ʷʢ "9" ʘʙʦ 

ʥʘʚʧʘʢʠ. ʎʝ ʟʘʣʝʞʠʪʴ ʚʽʜ ʪʦʛʦ, ʟ ʷʢʦʛʦ ʙʦʢʫ ʩʪʦʾʪʲ ʩʧʦʩʪʝʨʽʛʘʯ ʚʽʜʥʦʩʥʦ 

ʩʪʨʽʯʢʠ. ʋ ʪʘʢʠʭ ʚʠʧʘʜʢʘʭ ʩʣʽʜ ʚʽʜʰʫʢʫʚʘʪʠ ʩʫʤʽʞʥʽ ʮʠʬʨʠ: ʜʣʷ ʮʠʬʨʠ "6" ʮʝ 

"5" ʪʘ "7", ʜʣʷ "9" ï "8" ʪʘ "10". 

5. ʇʦʧʨʘʚʢʘ ʟʘ ʢʦʤʧʘʨʫʚʘʥʥʷ ʚʚʦʜʠʪʴʩʷ ʥʝ ʟ ʪʠʤ ʟʥʘʢʦʤ. ʅʝʦʙʭʽʜʥʦ 

ʟʘʧʘʤ'ʷʪʘʪʠ, ʱʦ ʢʦʣʠ ʩʪʨʽʯʢʘ ʜʦʚʰʘ ʚʽʜ ʥʦʤʽʥʘʣʫ, ʧʦʧʨʘʚʢʘ ʚʚʦʜʠʪʴʩʷ ʟi 

ʟʥʘʢʦʤ " + ", ʷʢʱʦ ʢʦʨʦʪʰʘ ï ʟi ʟʥʘʢʦʤ " ï ". 

9.4.6. ʇʨʠʚʝʜʝʥʥʷ ʥʘʭʠʣʝʥʠʭ ʣʽʥʽʡ ʜʦ ʛʦʨʠʟʦʥʪʫ 

ʗʢ ʚʽʜʦʤʦ, ʚ ʦʩʥʦʚʫ ʩʢʣʘʜʘʥʥʷ ʧʣʘʥʽʚ ʧʦʢʣʘʜʝʥʘ ʛʦʨʠʟʦʥʪʘʣʴʥʘ ʧʨʦʝʢʮʽʷ 

ʣʽʥʽʡ, ʪʦʙʪʦ ʾx ʛʦʨʠʟʦʥʪʘʣʴʥʝ ʧʨʦʢʣʘʜʘʥʥʷ [9, 10]]. ʗʢʱʦ ʣʽʥʽʷ ɸɺ (ʨʠʩ. 9.21) 

ʥʘʭʠʣʝʥʘ ʜʦ ʛʦʨʠʟʦʥʪʫ ʧʽʜ ʢʫʪʦʤ v , ʪʦ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ 

ʧʨʦʢʣʘʜʘʥʥʷ d ʚʠʤʽʨʶʶʪʴ ʤʽʨʥʦʶ ʩʪʨʽʯʢʦʶ ʥʘʭʠʣʝʥʫ ʜʦʚʞʠʥʫ D ʣʽʥʽʾ ɸɺ ʪʘ 

ʢʫʪ ʥʘʭʠʣʫ v. ʊʦʜʽ ʛʦʨʠʟʦʥʪʘʣʴʥʘ ʧʨʦʝʢʮʽʷ d = AC ʚʠʟʥʘʯʠʪʴʩʷ ʟ 

ʧʨʷʤʦʢʫʪʥʦʛʦ ʪʨʠʢʫʪʥʠʢʘ ɸʉɺ ʟʘ ʬʦʨʤʫʣʦʶ 

d = D cosv. (9.16) 

ʄʦʞʥʘ ʪʘʢʦʞ ʦʙʯʠʩʣʠʪʠ ʧʦʧʨʘʚʢʫ ȹD ʟʘ ʥʘʭʠʣ ʣʽʥʽʾ ʤʽʩʮʝʚʦʩʪʽ ʜʦ 

ʛʦʨʠʟʦʥʪʫ. 

ȹD = d ï D = D ï Dcosv = D(1 ï cosv) = 2D sin2 v/2 (9.17) 
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ʅʘʜʘʶʯʠ ʨʽʟʥʠʭ ʯʠʩʣʦʚʠʭ ʟʥʘʯʝʥʴ ʘʨʛʫʤʝʥʪʘʤ D ʪʘ v, ʟʘ ʬʦʨʤʫʣʦʶ 

(9.17) ʤʦʞʥʘ ʟʥʘʡʪʠ ʟʥʘʯʝʥʥʷ ʬʫʥʢʮʽʾ ȹD i ʩʢʣʘʩʪʠ ʪʘʙʣʠʮʶ ʧʦʧʨʘʚʦʢ ȹD. 

ʂʦʨʠʩʪʫʶʯʠʩʴ ʪʘʢʦʶ ʪʘʙʣʠʮʝʶ, ʤʦʞʥʘ ʫʥʠʢʥʫʪʠ ʦʙʯʠʩʣʝʥʴ d ʟʘ ʬʦʨʤʫʣʦʶ 

(9.16) ʘʙʦ ȹD ʟʘ ʬʦʨʤʫʣʦʶ (9.17). ʗʢʱʦ ʥʘ ʨʽʟʥʠʭ ʯʘʩʪʠʥʘʭ ʣʥʽʾ ʢʫʪʠ ʥʘʭʠʣʫ 

ʥʝ ʦʜʥʘʢʦʚʽ, ʪʦʜʽ ʥʝʦʙʭʽʜʥʦ ʚʠʤʽʨʶʚʘʪʠ ʜʦʚʞʠʥʠ ʦʢʨʝʤʠʭ ʚʽʜʨʽʟʢʽʚ ʮʽʻʾ ʣʽʥʽʾ i 

ʢʫʪʠ ʥʘʭʠʣʫ ʮʠʭ ʚʽʜʨʽʟʢʽʚ. ɿʘ ʬʦʨʤʫʣʦʶ (9.16) ʤʦʞʥʘ ʟʥʘʡʪʠ ʛʦʨʠʟʦʥʪʘʣʴʥʝ 

ʧʨʦʢʣʘʜʝʥʥʷ ʢʦʞʥʦʛʦ ʟ ʚʽʜʨʽʟʢʽʚ, ʘ ʧʦʪʽʤ ʾx ʩʫʤʫ, ʷʢʘ i ʙʫʜʝ ʛʦʨʠʟʦʥʪʘʣʴʥʠʤ 

ʧʨʦʢʣʘʜʘʥʥʷʤ ʚʩʽʻʾ ʣʽʥʽʾ. ʗʢʱʦ ʥʘʭʠʣʠ ʤʽʩʮʝʚʦʩʪʽ ʥʝʟʥʘʯʥʽ, ʛʦʨʠʟʦʥʪʘʣʴʥʝ 

ʧʨʦʢʣʘʜʝʥʥʷ ʤʦʞʥʘ ʦʪʨʠʤʘʪʠ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʪʨʽʯʢʠ. ʇʨʠ 

ʮʴʦʤʫ ʫʪʨʠʤʫʶʪʴ ʩʪʨʽʯʢʫ ʛʦʨʠʟʦʥʪʘʣʴʥʦ, ʧʽʜʥʽʤʘʶʯʠ ʧʦʯʘʪʦʢ ʘʙʦ ʢʽʥʝʮʴ 

ʩʪʨʽʯʢʠ ʥʘʜ ʟʝʤʣʝʶ i ʧʨʦʝʢʪʫʶʯʠ ʡʦʛʦ ʟʘ ʜʦʧʦʤʦʛʦʶ ʚʠʩʢʘ (ʘʙʦ ʚʝʨʪʠʢʘʣʴʥʦ 

ʚʩʪʘʥʦʚʣʝʥʦʾ ʚʽʭʠ) ʥʘ ʟʝʤʣʶ. 

ʅʘ ʨʠʩ. 9.22 ʧʦʢʘʟʘʥʦ, ʷʢ ʟʘ ʜʦʧʦʤʦʛʦʶ ʚʠʩʢʘ ʧʽʜʥʷʪʠʡ ʧʝʨʝʜʥʽʡ ʢʽʥʝʮʴ 

ʩʪʨʽʯʢʠ (ʜʦʚʞʠʥʦʶ l ) ʧʨʦʝʢʪʫʶʪʴ ʚ ʪʦʯʢʫ ɺ i ʬʽʢʩʫʶʪʴ ʮʶ ʪʦʯʢʫ ʥʘ 

ʤʽʩʮʝʚʦʩʪʽ ʰʧʠʣʴʢʦʶ; ʧʦʪʽʤ ʥʘʜ ʪʦʯʢʦʶ ʉ ʪʨʠʤʘʶʪʴ ʧʽʜʥʷʪʠʡ ʥʘ ʧʦʪʨʽʙʥʫ 

ʚʠʩʦʪʫ ʢʽʥʝʮʴ ʩʪʨʽʯʢʠ i ʧʦʟʥʘʯʘʶʪʴ ʮʶ ʪʦʯʢʫ ʥʘ ʤʽʩʮʝʚʦʩʪʽ ʰʧʠʣʴʢʦʶ i ʪ. ʜ.  

ɻʦʨʠʟʦʥʪʘʣʴʥʽʩʪʴ ʩʪʨʽʯʢʠ ʚʠʟʥʘʯʘʶʪʴ ʥʘ ʦʢʦ. 

ʗʢʱʦ ʢʫʪʠ ʥʘʭʠʣʫ ʟʥʘʯʥʽ, ʚʠʤʽʨʷʪʠ ʛʦʨʠʟʦʥʪʘʣʴʥʽ ʧʨʦʢʣʘʜʝʥʥʷ ʪʘʢʦʞ 

ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʤʦʞʣʠʚʦ, ʦʜʥʘʢ ʜʦʚʦʜʠʪʴʩʷ ʚʝʩʪʠ ʚʠʤʽʨʶʚʘʥʥʷ ʯʘʩʪʠʥʘʤʠ 

ʩʪʨʽʯʢʠ ʧʦ 5 ï 10 ʤ, ʪʘʢ, ʱʦʙ ʥʝ ʧʦʪʨʽʙʥʦ ʙʫʣʦ ʧʽʜʥʽʤʘʪʠ ʢʽʥʝʮʴ ʘʙʦ ʧʦʯʘʪʦʢ 

ʩʪʨʽʯʢʠ ʥʘ ʚʠʩʦʪʫ, ʙʽʣʴʰʫ ʟʘ ʟʨʽʩʪ ʨʦʙʽʪʥʠʢʘ. 

9.4.7. ʇʦʭʠʙʢʠ ʣʽʥʽʡʥʠʭ ʚʠʤʽʨʶʚʘʥʴ cʪpiʯʢʦʶ 

ɺʠʤʽʨʶʚʘʥʥʷ ʣʽʥʽʡ, ʷʢ i ʚci ʽʥʰʽ, ʥʝ ʤʦʞʥʘ ʚʠʢʦʥʘʪʠ ʙʝʟʧʦʤʠʣʢʦʚʦ. 

ɻpyʙi ʧʦʭʠʙʢʠ (ʧʨʦʨʘʭʫʥʢʠ) ʚʠʷʚʣʷʶʪʴʩʷ ʧʦʚʪʦʨʥʠʤʠ ʚʠʤʽʨʶʚʘʥʥʷʤʠ. 

ɯʥʰʠʭ ʧʦʭʠʙʦʢ ʫʥʠʢʥʫʪʠ ʧʦʚʥʽʩʪʶ ʥʝʤʦʞʣʠʚʦ [9]. 

ʊʘʢʠʤʠ ʧʦʭʠʙʢʘʤʠ ʻ: 

1. ʇʦʭʠʙʢʠ ʚ ʜʦʚʞʠʥʽ ʩʪʨʽʯʢʠ. ʅʘʚʽʪʴ ʧʽʩʣʷ ʢʦʤʧʘʨʫʚʘʥʥʷ ʜʦʚʞʠʥʫ 

ʩʪʨʽʯʢʠ ʟʥʘʻʤʦ ʟ ʧʦʭʠʙʢʦʶ 0,2 ï 0,5 ʤʤ. 

2. ʇʦʭʠʙʢʠ ʟʘ ʥʝʪʦʯʥʝ ʫʢʣʘʜʘʥʥʷ ʩʪʨʽʯʢʠ ʚ ʩʪʚopi ʣʽʥʽʾ. ʗʢʱʦ ʩʪʨʽʯʢʘ ʚ 

ʩʪʚopi ʥʝʪʦʯʥʦ ʫʢʣʘʜʝʥʘ, ʟʘʤʽʩʪʴ ʜʦʚʞʠʥʠ ʧʨʷʤʦʾ ʦʪʨʠʤʫʶʪʴ ʜʦʚʞʠʥʫ 

ʣʘʤʘʥʦʾ ʣʽʥʽʾ, ʷʢʘ ʟʘʚʞʜʠ ʜʦʚʰʘ ʟʘ ʧʨʷʤʫ (ʨʠʩ. 9.23). ʆʪʞʝ, ʮʷ ʧʦʭʠʙʢʘ ʤʘʻ 

ʦʜʥʦʩʪʦʨʦʥʥʽʡ ʭʘʨʘʢʪʝʨ. ɿʙʽʣʴʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʚix ʟʥʘʯʥʦ ʟʥʠʞʫʻ ʚʧʣʠʚ ʮʽʻʾ 

ʧʦʭʠʙʢʠ. 

ʈʠʩ. 9.21. ɺʠʟʥʘʯʝʥʥʷ ʛʦʨʠʟʦʥʪʘʣʴ-

ʥʦʛʦ ʧʨʦʢʣʘʜʝʥʥʷ ʪʘ ʧʦʧʨʘʚʢʠ ʟʘ 

ʥʘʭʠʣ ʣʽʥʽʾ 

ʈʠʩ. 9.22. ɺʠʤʽʨʶʚʘʥʥʷ ʤʽʨʥʦʶ  

ʩʪʨʽʯʢʦʶ ʜʦʚʞʠʥʠ ʣʽʥʽʾ ʥʘ ʧʦʚʝʨʭ- 

ʥʽ ʟʽ ʟʤʽʥʥʠʤʠ ʫʭʠʣʘʤʠ 

 

ʥ

ʽ ʟʽ ʟʤʽʥʥʠʤʠ ʫʭʠʣʘʤʠ 
 



135 

 

 

3. ʇʦʭʠʙʢʠ ʟʘ ʚʠʢʨʠʚʣʝʥʥʷ ʩʪʨʽʯʢʠ. ɺʠʢʦʥʫʶʯʠ ʚʠʤʽʨʶʚʘʥʥʷ ʧʦ ʪʨʘʚʽ, 

ʯʘʛʘʨʥʠʢʘʭ, ʢʫʱʘʭ, ʫ ʚʽʪʨʷʥʫ ʧʦʛʦʜʫ, ʩʪʨʽʯʢʫ ʫʢʣʘʜʘʶʪʴ ʥʘ ʟʝʤʣʶ ʥʝ ʧʦ 

ʧʨʷʤʽʡ, ʘ ʚʠʢʨʠʚʣʷʶʪʴ ʫ ʚʠʛʣʷʜʽ ʜʫʛʠ. ʎʷ ʧʦʭʠʙʢʘ ʪʘʢʦʞ ʤʘʻ ʦʜʥʦʩʪʦʨʦʥʥʽʡ 

ʭʘʨʘʢʪʝʨ ʽ ʜʽʻ ʪʘʢ, ʷʢ ʽ ʧʦʧʝʨʝʜʥʷ. ʑʦʙ ʥʝ ʜʦʧʫʩʪʠʪʠ ʮʠʭ ʧʦʭʠʙʦʢ, ʩʪʨʽʯʢʫ 

ʝʥʝʨʛʽʡʥʦ ʩʪʨʫʰʫʶʪʴ ʧʝʨʝʜ ʫʢʣʘʜʘʥʥʷʤ ʥʘ ʟʝʤʣʶ. 

4. ʇʦʭʠʙʢʘ ʟʘ ʧʨʦʚʠʩʘʥʠʷ ʘʙʦ ʧʨʦʛʠʥʘʥʥʷ ʩʪʨʽʯʢʠ (ʨʠʩ. 9.24). ʉʪʨʽʯʢʘ 

ʧʨʦʚʠʩʘʻ ʧʽʜ ʯʘʩ ʚʠʤʽʨʶʚʘʥʴ ʯʝʨʝʟ ʷʨʠ, ʷʤʠ, ʧʦʥʠʞʝʥʽ ʤʽʩʮʷ ʨʝʣʴʻʬʫ 

ʤʽʩʮʝʚʦʩʪʽ i ʧʨʦʛʠʥʘʻʪʴʩʷ ï ʷʢʱʦ ʚʠʤʽʨʶʶʪʴ ʯʝʨʝʟ ʛʦʨʙʠ. ɯ ʚ ʧʝʨʰʦʤʫ, i ʚ 

ʜʨʫʛʦʤʫ ʚʠʧʘʜʢʘʭ ʧʦʭʠʙʢʘ ʤʘʻ ʦʜʥʦʩʪʦʨʦʥʥʽʡ ʭʘʨʘʢʪʝʨ ï ʟʙʽʣʴʰʫʻ ʨʝʟʫʣʴʪʘʪ 

ʚʠʤʽʨʶʚʘʥʴ. ɺ ʦʙʦʭ ʚʠʧʘʜʢʘʭ ʟʤʝʥʰʠʪʴ ʧʦʭʠʙʢʫ ʩʠʣʴʥʽʰʝ ʥʘʪʷʛʫʚʘʥʥʷ 

ʩʪʨʽʯʢʠ. ɺʟʘʛʘʣʽ ʧʦʭʠʙʢʘ ʚʽʜ ʥʝʨʽʚʥʦʩʪʝʡ ʧʦʚʝʨʭʥʽ ʜʫʞʝ ʟʥʘʯʥʘ, ʦʩʦʙʣʠʚʦ ʥʘ 

ʭʚʠʣʷʩʪʠʭ i ʜʨʽʙʥʦ ʛʦʨʙʠʩʪʠʭ ʧʦʚʝʨʭʥʷʭ. 

 

5. ʇʦʭʠʙʢʘ ʟʘ ʥʘʪʷʛ ʩʪʨʽʯʢʠ. ʉʪʨʽʯʢʘ ʝʣʘʩʪʠʯʥʘ i ʪʦʤʫ ʟʘ piʟʥʦʾ ʩʠʣʠ 

ʥʘʪʷʛʫ ʟʤʽʥʶʻ ʩʚʦʶ ʜʦʚʞʠʥʫ. ɺʘʞʣʠʚʦ ʥʘʚʯʠʪʠʩʷ ʥʘʪʷʛʫʚʘʪʠ ʩʪʨʽʯʢʫ ʟ 

ʦʜʥʘʢʦʚʦʶ ʩʠʣʦʶ, ʙʘʞʘʥʦ ʟ ʪʘʢʦʶ, ʷʢ i ʧʽʜ ʯʘʩ ʢʦʤʧʘʨʫʚʘʥʥʷ. ɿʤʽʥʘ ʩʠʣʠ 

ʥʘʪʷʛʫ ʚ 1,5 ʢʛ ʥʝ ʚʧʣʠʚʘʻ ʥʘ ʜʦʚʞʠʥʫ ʩʪʨʽʯʢʠ. ɼʣʷ ʜʦʩʷʛʥʝʥʥʷ ʧʦʩʪʽʡʥʦʛʦ 

 ʥʘʪʷʛʫ i, ʚʽʜʧʦʚʽʜʥʦ, ʧʽʜʚʠʱʝʥʥʷ ʪʦʯʥʦʩʪʽ ʚʠʤʽʨʶʚʘʥʴ ʚʘʨʪʦ ʟʘʩʪʦʩʦʚʫʚʘʪʠ 

ʧʨʫʞʠʥʥʠʡ ʜʠʥʘʤʦʤʝʪʨ. 

6. ʇʦʭʠʙʢʘ ʟʘ ʚʧʣʠʚ ʪʝʤʧʝʨʘʪʫʨʠ. ʂʦʝʬʽʮʽʻʥʪ ʨʦʟʰʠʨʝʥʥʷ ʩʪʘʣʝʚʠʭ 

ʩʪʨʽʯʦʢ a = 0,0000125. ʊʦʤʫ ʟʤʽʥʘ ʪʝʤʧʝʨʘʪʫʨʠ ʥʘ 1Áʉ ʟʤʽʥʠʪʴ ʜʦʚʞʠʥʫ 20-

ʤʝʪʨʦʚʦʾ ʩʪʨʽʯʢʠ ʥʘ 0.25 ʤʤ. ʗʢʱʦ ʪʝʤʧʝʨʘʪʫʨʘ ʩʪʨʽʯʢʠ ʧʽʜ ʯʘʩ ʚʠʤʽʨʶʚʘʥʥʷ 

ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʚʽʜ ʾʾ ʪʝʤʧʝʨʘʪʫʨʠ ʧʽʜ ʯʘʩ ʢʦʤʧʘʨʫʚʘʥʥʷ ʥʘ 10Áʉ, ʪʦ ʜʦʚʞʠʥʘ 

ʩʪʨʽʯʢʠ ʟʤʽʥʠʪʴʩʷ ʥʘ 2,5 ʤʤ. 

ʈʠʩ. 9.23. ʇʦʜʦʚʞʝʥʥʷ ʣʽʥʽʾ ɸɺ ʚ ʟʚǋ̫ʟʢʫ ʟ ʥʝʪʦʯʥʠʤ ʫʢʣʘʜʘʥʥʷʤ 

ʩʪʨʽʯʢʠ ʚ ʩʪʚʦʨʽ 

 

ʈʠʩ. 9.24. ʇʨʦʚʠʩʘʥʥʷ ʪʘ ʧʨʦʛʠʥʘʥʥʷ ʩʪʨʽʯʢʠ ʥʘ ʥʝʨʽʚʥʽʡ ʧʦʚʝʨʭʥʽ 
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ɺʠʤʽʨʶʶʯʠ ʪʝʤʧʝʨʘʪʫʨʫ ʩʪʨʽʯʢʠ ʧʦʪʨʽʙʥʦ ʧʽʜʢʣʘʜʘʪʠ ʪʝʨʤʦʤʝʪʨ ʧʽʜ, 

ʩʪʨʽʯʢʫ. ʇʦʧʨʘʚʢʫ ʟʘ ʪʝʤʧʝʨʘʪʫʨʫ ʦʙʯʠʩʣʶʶʪʴ ʟʘ ʬʦʨʤʫʣʦʶ 

æL = LŬ(tʚʠʤ ï tʢʦʤʧ ), (9.18) 

ʜʝ L ï ʜʦʚʞʠʥʘ ʚʠʤʽʨʶʚʘʥʦʾ ʣʽʥʽʾ; Ŭ ï ʢʦʝʬʽʮʽʻʥʪ ʨʦʟʰʠʨʝʥʥʷ ʩʪʘʣʽ; tʢʦʤʧ ï 

ʪʝʤʧʝʨʘʪʫʨʘ ʩʪʨʽʯʢʠ ʧʽʜ ʯʘʩ ʢʦʤʧʘʨʫʚʘʥʥʷ; tʚʠʤ ï ʪʝʤʧʝʨʘʪʫʨʘ ʩʪʨʽʯʢʠ ʧʽʜ 

ʯʘʩ ʚʠʤʽʨʶʚʘʥʥʷ. 

ʗʢʱʦ tʚʠʤ > tʢʦʤʧ  ʤ, ʪʦ ʧʦʧʨʘʚʢʘ æL ʙʫʜʝ ʟi ʟʥʘʢʦʤ "+", ʷʢʱʦ tʚʠʤ < 

tʢʦʤʧ ï ʟi ʟʥʘʢʦʤ "ï". 

7. ʇʦʭʠʙʢʘ, ʱʦ ʟʘʣʝʞʠʪʴ ʚʽʜ ʭʘʨʘʢʪʝʨʫ ʛʨʫʥʪʫ. ʇʽʜ ʯʘʩ ʥʘʪʷʛʫʚʘʥʥʷ 

ʩʪʨʽʯʢʠ, ʫʢʣʘʜʝʥʦʾ ʥʘ ʧʦʚʝʨʭʥʶ ʟʝʤʣʽ, ʚʠʥʠʢʘʻ ʪʝʨʪʷ ʩʪʨʽʯʢʠ ʟ ʛʨʫʥʪʦʤ. ʉʠʣʘ 

ʪʝʨʪʷ ʜʣʷ ʨʽʟʥʠʭ ʛʨʫʥʪʽʚ ʨʽʟʥʘ. ɺ ʨʝʟʫʣʴʪʘʪʽ ʩʠʣʘ ʥʘʪʷʛʫ ʩʪʨʽʯʢʠ ʙʫʜʝ ʨʽʟʥʘ ʥʘ 

ʨʽʟʥʠʭ ʛʨʫʥʪʘʭ, ʱʦ i ʚʠʢʣʠʢʘʻ ʧʦʭʠʙʢʠ ʚʠʤʽʨʶʚʘʥʴ. ɿʘʣʝʞʥʦ ʚʽʜ ʭʘʨʘʢʪʝʨʫ 

ʛʨʫʥʪʫ ʟʤʽʥʶʻʪʴʩʷ ʪʘʢʦʞ ʩʪʽʡʢʽʩʪʴ ʰʧʠʣʴʢʠ, ʟʘʢʨʽʧʣʝʥʦʾ ʚ ʛpyʥʪi, ʱʦ ʚʝʜʝ ʜʦ 

ʨʽʟʥʠʭ ʧʦʭʠʙʦʢ ʬʽʢʩʘʮʽʾ ʢʽʥʮʽʚ ʩʪʨʽʯʢʠ. ʊʘʢ, ʥʘ ʛpyʥʪi, ʧʦʢʨʠʪʦʤʫ ʪʨʘʚʦʶ, 

ʰʧʠʣʴʢʘ (ʧʽʜ ʯʘʩ ʥʘʪʷʛʫ ʩʪʨʽʯʢʠ) ʤʝʥʰʝ ʟʤʽʥʶʻ ʩʚʦʻ ʧʦʣʦʞʝʥʥʷ. ʆʩʦʙʣʠʚʦ 

ʚʝʣʠʢʽ ʟʤʽʱʝʥʥʷ ʰʧʠʣʴʦʢ ʥʘ ʧʽʩʢʘʭ. 

8. ʇʦʭʠʙʢʠ ʟʘ ʥʘʭʠʣ ʣʽʥʽʾ. ʗʢʱʦ ʢʫʪʠ ʥʘʭʠʣʫ v ʤʘʣʽ, ʤʦʞʥʘ ʧʨʠʡʥʷʪʠ, ʱʦ 

sin v = v i ʪʦʤʫ ʬʦʨʤʫʣʽ (9.17) ʤʦʞʥʘ ʥʘʜʘʪʠ ʚʠʛʣʷʜʫ 

 

 

ɺʠʨʘʟʠʤʦ ʢʫʪ v ʚ ʨʘʜʘ̔ʥʘʭ   ( pÁ ï ʢʽʣʴʢʽʩʪʴ ʛʨʘʜʫʩʽʚ ʫ ʦʜʥʦʤʫ 

 

ʨʘʜʽʘʥʽ, ʷʢʘ ʜʦʨʽʚʥʶʻ 57,3Á). ʊʦʤʫ   

 

ɿʚʽʜʩʠ 

 

ʗʢʱʦ ʧʨʠʡʥʷʪʠ, ʱʦ ʚʽʜʥʦʩʥʘ ʧʦʭʠʙʢʘ ʜʦʨʽʚʥʶʻ   ʪʦ 
'

' '0,6  .
100

r
n¢ º

 
ʇʽʜ ʯʘʩ ʚʠʤʽʨʶʚʘʥʴ ʩʪʨʽʯʢʦʶ ʥʝ ʚʨʘʭʦʚʫʶʪʴ ʢʫʪʽʚ ʥʘʭʠʣʫ ʜʦ 10 ʚʢʣʶʯʥʦ. 

9.4.8. ʊʦʯʥʽʩʪʴ ʚʠʤʽʨʶʚʘʥʥʷ ʣʽʥʽʡ ʩʪʨʽʯʢʦʶ 

ʆʪʞʝ, ʪʦʯʥʽʩʪʴ ʚʠʤʽʨʶʚʘʥʥʷ ʣʽʥʽʡ ʩʪʨʽʯʢʦʶ ʟʘʣʝʞʠʪʴ ʚʽʜ ʚʠʱʝʧʝʨʝʣʽ- 

ʯʝʥʠʭ ʬʘʢʪʦʨʽʚ, ʘ ʪʘʢʦʞ ʚʽʜ ʜʦʩʚʽʜʫ ʪʘ ʩʪʘʨʘʥʥʷ ʚʠʢʦʥʘʚʮʽʚ poʙʽʪ. ʆʩʢʽʣʴʢʠ 
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(9.21) 



137 

 

 

1

2000

L

L

D
=

1

3000

L

L

D
=

ʙʽʣʴʰʽʩʪʴ ʧʦʭʠʙʦʢ ʤʘʶʪʴ ʦʜʥʦʩʪʦʨʦʥʥʽʡ ʭʘʨʘʢʪʝʨ, ʪʦʙʪʦ ʻ ʩʠʩʪʝʤʘʪʠʯʥʠʤʠ, 

ʪʦ ʩʫʤʘʨʥʘ ʧʦʭʠʙʢʘ ʙʫʜʝ ʧʨʦʧʦʨʮʽʡʥʦʶ ʜʦ ʜʦʚʞʠʥʠ ʣʽʥʽʾ [8]. 

3 ʜʦʩʚʽʜʫ ʚʠʤʽʨʶʚʘʥʥʷ ʣʽʥʽʡ ʩʪʨʽʯʢʦʶ ʚʽʜʦʤʦ, ʱʦ ʧʽʜ ʯʘʩ ʧʦʣʴʦʚʠʭ  

 

ʚʠʤʽʨʶʚʘʥʴ ʚʽʜʥʦʩʥʘ ʧʦʭʠʙʢʘ ʥʝ ʧʝʨʝʚʠʱʫʻ  ï ʟʘ ʥʝʩʧʨʠʷʪʣʠʚʠʭ; 

ʫʤʦʚ; 

  

ï ʟʘ ʩʝʨʝʜʥʽʭ ʫʤʦʚ; ʪʘ ï ʟʘ ʩʧʨʠʷʪʣʠʚʠʭ ʫʤʦʚ.  

 

 

ʗʢʱʦ ʤʽʩʮʝʚʽʩʪʴ ʨʽʚʥʠʥʥʘ, ʟ ʪʚʝʨʜʠʤ ʛʨʫʥʪʦʤ, ʧʦʛʦʜʘ ʩʧʨʠʷʪʣʠʚʘ, 

ʚʠʤʽʨʶʚʘʥʥʷ ʚʠʢʦʥʫʶʪʴʩʷ ʩʪʘʨʘʥʥʦ i ʚʚʦʜʷʪʴʩʷ ʧʦʧʨʘʚʢʠ ʟʘ ʪʝʤʧʝʨʘʪʫʨʫ  

 

ʩʪʨʽʯʢʠ, ʪʦ ʪʦʯʥʽʩʪʴ ʤʦʞʝ ʟʨʦʩʪʘʪʠ ʜʦ  

 

9.4.9. ɺʠʤʨ̔ʶʚʘʥʥʷ ʜʦʚʞʠʥ ʣʽʥʽʡ ʥʠʪʷʥʠʤ ʜʘʣʝʢʦʤʨ̔ʦʤ 

ʅʠʪʷʥʳʡ ʜʘʣʝʢʦʤʨ̔ ï ʮʝ ʚʝʨʭʥʽʡ ʘʘ ̔ ʥʠʞʥ̔ʡ ʚʚ ʨ̔ʚʥʦʚʜ̔ʜʘʣʝʥ ̔ʚ̔ ʜ 

ʮʝʥʪʨʘ ʛʦʨʠʟʦʥʪʘʣʴʥ ̔ʰʪʨʠʭʠ ʩʽʪʢʠ ʥʠʪʦʢ (ʨʠʩ. 9.25). 

ɼʣʷ ʚʠʤʨ̔ʶʚʘʥʥʷ ʜʦʚʞʠʥʠ ʪʝʦʜʦʣʽʪ ʩʪʘʚʣʷʪʴ ʥʘ ʰʪʘʪʠʚ ̔ʥʘ ʦʜʥʦʤʫ ʢʽʥʮʽ 

ʣʽʥʽʾ ʪʦʯʢʘ ɸ, ʥʘ ʜʨʫʛʦʤʫ ʾʾ ʢʽʥʮʽ, ʚ ʪʦʯʮʽ ɺ, ʧʨʷʤʦʚʽʩʥʦ ʩʪʘʚʣʷʪʴ ʨʝʡʢʫ 

ʟ ʩʘʥʪʠʤʝʪʨʦʚʠʤʠ ʧʦʜʽʣʢʘʤʠ (ʨʠʩ. 9.26). 

ɻʝʦʜʝʟʠʯʥʘ ʨʝʡʢʘ ï ʮʝ ʜʝʨʝʚ'ʷʥʠʡ ʙʨʫʩʦʢ ʟ ʧʦʜʣ̔ʢʘʤʠ 1 ʩʤ (ʜʠʚ. ʨʠʩ. 9.25).  

 

ʈʠʩ. 9.25. ʉʽʪʢʘ ʥʠʪʦʢ ʪʝʦʜʦʣʽʪʘ 
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ʈʠʩ. 9.26. ɺʠʤʽʨʶʚʘʥʥʷ ʚʽʜʜʘʣʽ ʥʠʪʢʦʚʠʤ ʚʽʜʜʘʣʝʤʽʨʦʤ 

ɼʘʣʝʢʦʤʽʨʥʽ ʰʪʨʠʭʠ ʘʘ ʽ ʚʚ ( ʨʠʩ. 9.27) ʥʽʙʠ ʚʽʜʩʽʢʘʶʪʴ ʥʘ ʨʝʡʮʽ ʚʽʜʨʽʟʦʢ 

l, ʚʝʣʠʯʠʥʘ ʮʴʦʛʦ ʚʽʜʨʽʟʢʘ ʚ ʩʘʥʪʠʤʝʪʨʘʭ ʙʫʜʝ ʚʽʜʧʦʚʽʜʘʪʠ ʚʽʜʩʪʘʥʽ ɼ ʚ 

ʤʝʪʨʘʭ [1]. 

ɼ̔ ʡʩʥʦ, ʷʢʱʦ ʟʦʨʦʚʫ ʪʨʫʙʫ ʧʨʠ ʛʦʨʠʟʦʥʪʘʣʴʥʦʤʫ ʾʾ ʧʦʣʦʞʝʥʥ ̔ʥʘʚʝʩʪʠ 

ʥʘ ʚʝʨʪʠʢʘʣʴʥʫ ʨʝʡʢʫ, ʪʦ ʦʜʝʨʞʠʤʦ ʟʦʙʨʘʞʝʥʥʷ ʚʽʜʨʽʟʢʘ ʘʚ = l ʨʝʡʢʠ (ʨʠʩ. 

9.27), ʷʢʽʡ ʚ̔ ʜʧʦʚ̔ʜʘʝ ʚʽʜʩʪʘʥ ̔ʘ"ʚ" = ʨ" ʤʽʞ ʜʘʣʝʢʦʤʨ̔ʥʠʤʠ ʰʪʨʠʭʘʤʠ. 

ɯʟ ʨʠʩ. 9.27 ʚʠʜʥʦ, ʱʦ ʪʨʠʢʫʪʥʠʢʠ ʘFʔ ̔ ʘ'Fb' ʧʦʜʙ̔ʥ.̔ ɿʚ̔ʜʩʠ ʚʠʭʦʜʠʪʴ, 

ʱʦ: 

 

 

 

ʜʝ ɽ ï ʚ̔ ʜʩʪʘʥʴ ʚ̔ ʜ ʨʝʡʢʠ ʜʦ ʧʝʨʝʜʥʴʦʛʦ F ʬʦʢʫʩʘ ʦʙ'̒ʢʪʠʚʘ; 

f ï ʬʦʢʫʩʥʘ ʚʽʜʩʪʘʥʴ ʦʙ'ʢ̒ʪʠʚʘ; 

ʈ = ʘ"ʚ" = ʘ'ʚ' ïʚ̔ ʜʩʪʘʥʴ ʤ̔ʞ ʜʘʣʝʢʦʤʨ̔ʥʠʤʠ ʰʪʨʠʭʘʤʠ; 

l = ʘʚ ï ʚʽʜʨʽʟʦʢ ʨʝʡʢʠ. 

 

ʈʠʩ. 9.27. ɿʦʙʨʘʞʝʥʥʷ ʨʝʡʢʠ ʚ ʟʦʨʦʚʽʡ ʪʨʫʙʽ 

 

ɺ̔ ʜʩʪʘʥʴ ʚʽʜ ʨʝʡʢʠ ʜʦ ʮʝʥʪʨʘ ʦʙ'ʢ̒ʪʠʚʘ ʙʫʜʝ ɽ + f. ɸʣʝ ʞ ʚʽʜʩʪʘʥʴ 

ɼ ʚʠʤ̔ʨʶ̒ʪʴʩʷ ʜʦ ʦʩʽ VV ʦʙʝʨʪʘʥʥʷ ʪʝʦʜʦʣʪ̔ʘ. ʊʦʤʫ: 

ɼ = ɽ+f+‏, 
ʜʝ: ŭ ï ʚ̔ ʜʩʪʘʥʴ ʚʽʜ ʮʝʥʪʨʘ ʦʙ'ʢ̒ʪʠʚʘ ʜʦ ʦʩʽ ʦʙʝʨʪʘʥʥʷ ʽʥʩʪʨʫʤʝʥʪʘ. 
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ɼʣʷ ʜʘʥʦʾ ʢʦʥʩʪʨʫʢʮʽʾ ʪʨʫʙʠ ʢʫʪ ɗ, ʬʦʢʫʩʥʘ ʚʽʜʩʪʘʥʴ f ʦʙôʻʢʪʠʚʘ  ̔

ʚ̔ ʜʚʩʪʘʥʴ ʈ ʤʽʞ ʥʠʪʢʘʤʠ ʩʪ̔ʢʠ ï ʚʝʣʠʯʠʥʠ ʩʪʘʣ ̔ʪʦʤʫ ʡ ʚʽʜʥʦʰʝʥʥʷ 

 

ʚʝʣʠʯʠʥʘ ʪʘʢʦʞ ʩʪʘʣʘ, ʾʾ ʥʘʟʠʚʘʶʪʴ ʢʦʝʬ̔ ʮʽʥ̒ʪʦʤ ʜʘʣʝʢʦʤʨ̔ʘ.  

 

ʊʦʤʫ ɼ = kl +  f +   . ‏ 
ʇʦʟʥʘʯʘʶʯʠ f + ŭ = ʩ ʤʘ̒ʤʦ 

 

ɼ = kl+c, 
  

ʜʝ k ï ʢʦʝʬʽʮʽʥ̒ʪ ʜʘʣʝʢʦʤʨ̔ʘ; 

l  ï ʚ̔ ʜʨ̔ʟʦʢ ʨʝʡʢʠ; 

ʩ ï ʩʪʘʣʘ ʜʘʣʝʢʦʤʨ̔ʘ. 

ɿʚʠʯʘʡʥʦ ʜʘʣʝʢʦʚʠʤʨ̔ʶʚʘʣʴʥ ̔ʰʪʨʠʭʠ ʥʘʨ̔ʟʘʶʪʴ ʥʘ ʩʢʣʷʥʽʡ 

 

ʧʣʘʩʪʠʥʮ ̔ʪʘʢʠʤ ʯʠʥʦʤ, ʱʦʙ , ʘ ʩʪʘʣʘ ʜʘʣʝʢʦʤʨ̔ʘ ʜʣʷ  

 

 

ʟʦʨʦʚʠʭ ʪʨʫʙ ʽʟ ʚʥʫʪʨʽʰʥʽʤ ʬʦʢʫʩʫʚʘʥʥʷʤ (ʢʦʣʠ ʥʝ ʟʤʽʥʁ̒ʪʴʩʷ ʜʦʚʞʠʥʘ 

ʪʨʫʙʠ ʧʨʠ ʬʦʢʫʩʫʚʘʥʥ)̔ ʩ = 0. ʊʦʜ ̔

 ɼ = kϽ l.  (9.22) 

ʗʢʱʦ ʣʽʥʽʷ ʥʘ ʤʩ̔ʮʝʚʦʩʪʽ ʧʦʭʠʣʘ (ʨʠʩ. 9.28), ʪʦ ʚʠʤʨ̔ʶ̒ʪʴʩʷ ʢʫʪ ɜ ʾʾ 

ʥʘʭʠʣʫ  ̔ʧʦʪʽʤ ʦʙʯʠʩʣʶʪ̒ʴʩʷ ʛʦʨʠʟʦʥʪʘʣʴʥʝ ʧʨʦʣʦʞʝʥʥʷ d ʮʽʻʾ ʣ̔ ʥʽʾ. 

ʇʨʠ ʚʠʤʨ̔ʶʚʘʥʥ ̔ʧʦʭʠʣʦ ʾʜʦʚʞʠʥʠ ɼ ʣʽʥʽʾ ɸɺ ʨʝʡʢʘ ɺʘ ʥʘ ʪʦʯʮ ̔ʚʝʨ- 

ʪʠʢʘʣʴʥʦ ʩʪʦʷʯʘ  ̔ʧʣʦʱʠʥʘ ʨʝʡʢʠ ʥʝ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʘ ʜʦ ʚʟ̔ʠʨʥʦ ʾʣ̔ ʥʽʾ 

J0 (ʨʠʩ. 9.28). ʊʦʤʫ ʚʽʜʩʪʘʥʴ ɸɺ ʙʫʜʝ ʙʽʣɹɦ ʘ, ʥʞ̔ ʷʢʙʠ ʨʝʡʢʘ ʙʫʣʘ 

ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʘ ʚ ʪʦʯʮ ̔ʆ ʜʦ ʚʟ̔ʠʨʥʦ ʾʣʽʥʽʾ  ̔ʟʘʡʤʘʣʘ ʧʦʣʦʞʝʥʠʷ ʘ'ʚ'. 

 

  

  

 

 

 

 

 

 

ʈʠʩ.9.28. ɺʠʤʽʨʶʚʘʥʥʷ ʧʦʭʠʣʦʾ ʜʦʚʞʠʥʠ 

ʂʫʪ, ʥʘ ʷʢʠʡ ʩʣʽʜ ʙʠ ʥʘʭʠʣʠʪʠ ʨʝʡʢʫ, ʜʦʨʚ̔ʥʶ̒ ʢʫʪʫ ɜ ʥʘʭʠʣʫ 
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cos ,
2 2

a b ab
n

¡ ¡
=

ʚ̔ʟʠʨʥʦ ʾʣ̔ ʥʽʾ, ʪʦʤʫ, ʟʘʤʽʩʪʴ ʚʽʜʨ̔ʟʢʘ ʘ'ʚ' ï lô, ʚʠʟʥʘʯʘʻʪʴʩʷ ʚiʜpiʟoʢ ʘʚ ï l  

 ̔ʦʜʝʨʞʫʤ̒ʦ: 

 

 

ʘʙʦ 
 

l '=lcosɜ, 
 

ʪʦʙʪʦ  

 ɼ = kl cosv. 

ʆʩʢ̔ʣɹʢʠ ʛʦʨʠʟʦʥʪʘʣʴʥʝ ʧʨʦʣʦʞʝʥʥʷ ʧʦʭʠʣʦʾ ʣʽʥʽʾ AB: 

  d = ɼ cosɜ,  

ʪʦ ʧʜ̔ʩʪʘʚʣʷʶʯʠ ʟʘʤʽʩʪ ɹɼ ʦʜʝʨʞʠʤʦ: 

ʘʙʦ  

  

ʊʦʯʥʩ̔ʪʴ ʚʠʤʨ̔ʶʚʘʥʥʷ ʚʽʜʩʪʘʥʝʡ ʥʠʪʷʥʠʤ ʜʘʣʝʢʦʤʨ̔ʦʤ ʥʝʚʝʣʠʢʝ  ̔

ʧʨʠʙʣʠʟʥʦ ʜʦʨʽʚʥʶ̒  

9.4.10. ɺʠʟʥʘʯʝʥʥʷ ʥʝʜʦʩʪʫʧʥʦ ʾʚ̔ ʜʩʪʘʥ ̔ʥʘ ʟʝʤʥʡ̔ ʧʦʚʝʨʭʥ ̔

ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʚʽʜʩʪʘʥ,̔ ʢʦʣʠ ʤʦʞʫʪʴ ʟʫʩʪʨʪ̔ʠʩʷ ʧʝʨʝʰʢʦʜʠ: ʨʯ̔ʢʘ, 

ʷʨ, ʙʦʣʦʪʦ, ʙʫʜʚ̔ʝʣʴʥʠʡ ʢʦʪʣʦʚʘʥ i ʪ.̔ʥ. i  ʙʝʩʧʦʩʝʨʝʜʥʴʦ ʚʠʤʨ̔ʷʪʠ 

ʚ̔ ʜʩʪʘʥʴ ʥʝ ʤʦʞʥʘ, ʚʠʢʦʥʫʶʪʴ ʜʦʜʘʪʢʦʚ ̔ ʚʠʤ̔ʨʶʚʘʥʥʷ, ʘ ʚʽʜʩʪʘʥʴ 

ʚʠʟʥʘʯʘʶʪʴ ʧʦʩʝʨʝʜʥʽʤ ʩʧʦʩʦʙʦʤ [1]. 

ʅʘʧʨʠʢʣʘʜ, ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʚʽʜʩʪʘʥ ̔ʤʞ̔ ʪʦʯʢʘʤʠ ɺ i  ʂ (ʨʠʩ. 9.29) 

ʚ̔ ʜ ʪʦʯʢʠ ɺ ʚʟʜʦʚʞ ʙʝʨʝʛʘ ʨʯ̔ʢʠ ʧʦ piʚʥʦʤy ʤ̔ ʩʮʶ ʧʨʦʢʣʘʜʘʶʪʴ ʣʽʥʽʶ 

ɺɸ ï ʙʘʟʠʩ (b1), ʜʦʚʞʠʥʫ ʷʢʦʛʦ ʚʠʤʨ̔ʷʶʪʴ ʩʪʘʣʝʚʦʶ ʤʨ̔ʥʦʶ ʩʪʨʯ̔ʢʦʶ 

ʘʙʦ ʨʫʣʝʪʢʦʶ. ʇʨʠ ʚʝʨʰʠʥʘʭ ʪʨʠʢʫʪʥʠʢʘ ɺɸʂ ʚʠʤ̔ʨʶʶʪʴ ʪʝʦʜʦʣʪ̔ʦʤ 

ʧʦʚʥʠʤ ʧʨʠʡʦʤʦʤ ʢʦʞʥʠʡ ʟ ʪʨʴʦʭ ʢʫʪʚ̔ ɓ1, ɓ2, ɔ1 ; ʧʨʠ ʮʴʦʤʫ 

ʜʦʜʝʨʞʫʶʪʴ ʚʠʤʦʛʫ, ʱʦʙ 

(ɓ1 + ɓ2 + ɔ1 ï 180ʦ) Ò |2'|. 

ɿʘ ʪʝʦʨʝʤʦʶ ʩʠʥʫʩʚ̔ ʚʠʟʥʘʯʘʶʪʴ ʜʦʚʞʠʥʫ D ʰʫʢʘʥʦ ʾʣ̔ʥ̔ ʾ ɺʂ. ʆʩʢʣ̔ʴʢʠ 

 

 
 ʪʦ  

 

ɼʣʷ ʢʦʥʪʨʦʣʶ ʚʠʟʥʘʯʝʥʥʷ ʚʝʣʠʯʠʥʠ D ʧʨʦʢʣʘʜʘʶʪʴ ʙʘʟʠʩ b2 (ʣ̔ʥ̔ʁ 

ɺʉ)  ̔ʚʠʤʽʨʶʶʪʴ ʢʫʪʠ ɓ3, ɓ4, ‎2. ɸʥʘʣʦʛʯ̔ʥʦ ʦʙʯʠʩʣʶʶʪʴ: 

(9.23) 
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ʈʠʩ. 9.29. ɺʠʟʥʘʯʝʥʥʷ ʥʝʜʦʩʪʫʧʥʦʾ ʚʽʜʩʪʘʥʽ 
 

ʈʦʟʙ̔ʞʥʩ̔ʪʴ ʤʞ̔ ʦʙʦʤʘ ʟʥʘʯʝʥʥ̫ ʤʠ ʚʝʣʠʯʠʥʠ ʥʝ ʧʦʚʠʥʥʘ ʧʝʨʝʚʠʱʫ- 

ʚʘʪʠ 

  

 

ɿʘ ʦʩʪʘʪʦʯʥʝ ʟʥʘʯʝʥʥ̫  ʰʫʢʘʥʦ ʾ ʚ̔ ʜʩʪʘʥ ̔ ʙʝʨʫʪʴ ʩʝʨʝʜʥ ̒

ʘʨʠʬʤʝʪʠʯʥʝ ʟ ʦʙʯʠʩʣʝʥʠʭ ʚʝʣʠʯʠʥ D. ʊʨʝʙʘ ʥʘʤʘʛʘʪʠʩʷ, ʱʦʙ 

ʪʨʠʢʫʪʥʠʢʠ ɸɺʂ  ̔ɺʉʂ, ʙʫʣʠ ʙʣʠʟʴʢ ̔ʜʦ ʨʚ̔ʥʦʩʪʦʨʦʥʥʭ̔. 

9.4.11. ɿʘʛʘʣʴʥʽ ʚʽʜʦʤʦʩʪʽ ʧʨʦ ʣʘʟʝʨʥʽ ʨʫʣʝʪʢʠ 

ʉʴʦʛʦʜʥʽ ʣʘʟʝʨʥʽ (ʝʣʝʢʪʨʦʥʥʽ) ʨʫʣʝʪʢʠ (ʚʽʜʜʘʣʝʤʽʨʠ) ʻ  ʧʝʨʝʜʦʚʦʶ 

ʪʝʭʥʦʣʦʛʽʻʶ ʙʝʟʢʦʥʪʘʢʪʥʦʛʦ ʚʠʤʽʨʶʚʘʥʥʷ ʚʽʜʩʪʘʥʝʡ ʜʦ ʙʫʜʴ-ʷʢʠʭ ʦʙôʻʢʪʽʚ ʽʟ 

ʙʫʜʴ-ʷʢʠʤ ʥʘʭʠʣʦʤ ʜʦ ʚʽʜʙʠʚʥʦʾ ʧʦʚʝʨʭʥʽ. ʃʘʟʝʨʥʽ ʨʫʣʝʪʢʠ ï ʮʝ ʤʘʣʦʛʘʙʘʨʠʪ- 

ʥʠʡ ʪʝʭʥʽʯʥʠʡ ʧʨʠʩʪʨʽʡ, ʦʩʥʘʱʝʥʠʡ LCD ʜʠʩʧʣʝʻʤ, ʢʣʘʚʽʘʪʫʨʦʶ, ʦʙʯʠʩʣʶ- 

ʚʘʣʴʥʠʤ ʧʨʠʩʪʨʦʻʤ ʽ ʣʘʟʝʨʦʤ. ɺʫʟʴʢʦ ʥʘʧʨʷʤʣʝʥʠʡ ʧʨʦʤʽʥʴ ʣʘʟʝʨʘ ʣʘʟʝʨʘ ʜʘʻ 

ʟʤʦʛʫ ʚʠʤʽʨʶʚʘʪʠ ʚʽʜʩʪʘʥʽ ʜʦ ʥʝʚʝʣʠʢʠʭ ʦʙôʻʢʪʽʚ (0,6 ʩʤ é6 ʩʤ) ʚ ʤʝʞʘʭ ʚʽʜ 

0,05 ʜʦ 200 ʤ ʟ ʪʦʯʥʽʩʪʶ ʚʽʜ Ñ 1 ʤʤ ʜʦ Ñ 2 ʤʤ. ɿʘʚʜʷʢʠ ʚʙʫʜʦʚʘʥʽʡ ʪʝʭʥʦʣʦʛʽʾ 

Power RangeÊ ʤʦʞʥʘ ʚʠʢʦʥʫʚʘʪʠ ʚʠʤʽʨʶʚʘʥʥʷ ʥʘ ʚʽʜʩʪʘʥʽ ʜʦ 100 ʤ ʙʝʟ 

ʚʽʟʠʨʥʠʭ ʧʣʘʩʪʠʥ. 

ʉʫʯʘʩʥʝ ʧʦʢʦʣʽʥʥʷ ʣʘʟʝʨʥʠʭ ʨʫʣʝʪʦʢ ʤʘʻ ʚʙʫʜʦʚʘʥʠʡ ʦʧʪʠʯʥʠʡ ʚʽʟʠʨ ʟ 

ʜʚʦʢʨʘʪʥʠʤ ʟʙʽʣʴʰʝʥʥʷʤ ʘʙʦ ʮʠʬʨʦʚʠʡ ʟ ʧʦʪʨʽʡʥʠʤ ʟʙʽʣʴʰʝʥʥʷʤ, ʱʦ 

ʧʦʢʨʘʱʫʻ ʚʽʟʫʚʘʥʥʷ ʥʘ ʚʽʜʜʘʣʝʥʽ ʦʙôʻʢʪʠ. 

ɺʥʦʯʽ ʫ ʩʫʪʽʥʢʘʭ ʘʙʦ ʢʦʣʠ ʦʙôʻʢʪ ʚ ʪʽʥʽ ʜʘʣʴʥʽʩʪʴ ʚʠʤʽʨʶʚʘʥʥʷ ʙʝʟ ʚʠʢʦ- 

ʨʠʩʪʘʥʥʷ ʚʽʟʠʨʥʦʾ ʧʣʘʩʪʠʥʠ ʤʦʞʝ ʟʙʽʣʴʰʫʚʘʪʠʩʴ. ʑʦʙ ʟʙʽʣʴʰʠʪʠ ʜʘʣʴʥʽʩʪʴ 

ʚʠʤʽʨʶʚʘʥʥʷ ʧʨʦʪʷʛʦʤ ʩʚʽʪʣʦʚʦʛʦ ʜʥʷ ʘʙʦ ʢʦʣʠ ʦʙôʻʢʪ, ʜʦ ʷʢʦʛʦ ʚʠʢʦʥʫʻʪʴʩʷ 

ʚʠʤʽʨʶʚʘʥʥʷ, ʤʘʻ ʧʦʛʘʥʫ ʚʽʜʙʠʚʥʫ ʧʦʚʝʨʭʥʶ, ʨʝʢʦʤʝʥʜʫʻʪʴʩʷ ʚʠʢʦʨʠʩʪʦʚʫ-

ʚʘʪʠ ʚʽʟʠʨʥʫ ʧʣʘʩʪʠʥʫ. ɺʠʤʽʨʶʚʘʥʥʷ ʤʦʞʫʪʴ ʙʫʪʠ ʧʦʤʠʣʢʦʚʠʤʠ, ʷʢʱʦ 
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ʚʠʤʽʨʶʚʘʥʥʷ ʚʠʢʦʥʫʶʪʴʩʷ ʜʦ ʧʨʦʟʦʨʠʭ ʧʦʚʝʨʭʦʥʴ, ʪʘʢʠʭ ʷʢ ʚʦʜʘ, ʥʝʟʘ- 

ʜʠʤʣʝʥʝ ʩʢʣʦ ʪʦʱʦ, ʘʙʦ ʛʣʷʥʮʝʚʠʭ ʧʦʚʝʨʭʦʥʴ. 

ʊʝʭʥʦʣʦʛʽʾ BluetoothÈ ̔  DISTOÊ transfer ʜʘʶʪʴ ʤʦʞʣʠʚʽʩʪʴ ʥʘʜʽʡʥʦ 

ʧʝʨʝʜʘʚʘʪʠ ʨʝʟʫʣʴʪʘʪʠ ʚʠʤʽʨʶʚʘʥʴ ʫ ʬʦʨʤʘʪʽ ExcelÈ, AutoCADÈ ʪʘ ʽʥʰʠʭ 

ʧʨʦʛʨʘʤʥʠʭ ʧʨʦʜʫʢʪʽʚ ʫ Pocket PC ʘʙʦ ʥʦʫʪʙʫʢ. 

ɼʣʷ ʟʥʽʤʘʥʥʷ ʚʝʣʠʢʠʭ ʧʨʠʤʽʱʝʥʴ, ʬʘʩʘʜʽʚ ʙʫʜʽʚʝʣʴ ʽ ʢʫʧʦʣʽʚ ʮʝʨʢʦʚ 

ʙʝʟʢʦʥʪʘʢʪʥʠʤ ʤʝʪʦʜʦʤ  ʨʫʣʝʪʢʫ ʤʦʞʥʘ ʚʩʪʘʥʦʚʠʪʠ ʥʘ ʪʝʦʜʦʣʽʪ. 

ʆʢʨʽʤ ʮʴʦʛʦ, ʣʘʟʝʨʥʽ ʨʫʣʝʪʢʠ ʤʦʞʫʪʴ ʤʘʪʠ ʨʽʟʴʙʦʚʠʡ ʦʪʚʽʨ ʜʣʷ ʰʪʘʪʠʚʘ ʽ 

ʚʤʦʥʪʦʚʘʥʠʡ ʮʠʣʽʥʜʨʠʯʥʠʡ ʨʽʚʝʥʴ. 

ʃʘʟʝʨʥʽ ʨʫʣʝʪʢʠ ʤʘʶʪʴ ʚʤʦʥʪʦʚʘʥʫ ʧʘʤôʷʪʴ, ʘ ʪʘʢʦʞ ʽʥʪʝʛʨʦʚʘʥʽ 

ʪʨʠʛʦʥʦʤʝʪʨʠʯʥʽ ʬʫʥʢʮʽʾ, ʷʢʽ ʜʘʶʪʴ ʟʤʦʛʫ ʚʠʟʥʘʯʠʪʠ, ʥʘʧʨʠʢʣʘʜ, ʨʦʟʤʽʨʠ 

ʚʽʢʦʥ ʥʘ ʬʘʩʘʜʘʭ ʙʫʜʽʚʝʣʴ ʯʠ ʢʫʪʠ ʥʘʭʠʣʫ ʧʦʢʨʽʚʣʽ. ɺʠʢʦʨʠʩʪʦʚʫʶʯʠ 

ʘʣʛʦʨʠʪʤ ʪʝʦʨʝʤʠ ʇʽʬʘʛʦʨʘ, ʧʨʠʣʘʜ ʤʦʞʝ ʦʙʯʠʩʣʶʚʘʪʠ ʚʽʜʩʪʘʥʽ ʟʘ ʜʚʦʤʘ ʽ 

ʪʨʴʦʤʘ ʪʦʯʢʘʤʠ, ʘ ʪʘʢʦʞ ʚʠʩʦʪʠ ʟʘ ʪʨʴʦʤʘ ʪʦʯʢʘʤʠ. ɺ ʤʝʥʶ ʧʨʠʣʘʜʫ ʻ 

ʬʫʥʢʮʽʾ ʟʙʝʨʝʞʝʥʥʷ ʢʦʥʩʪʘʥʪ, ʚʠʢʣʠʢ ʢʦʥʩʪʘʥʪʠ ʽʟ ʧʘʤôʷʪʽ, ʟʤʽʥʘ ʟʥʘʯʝʥʥʷ 

ʚʠʤʽʨʫ, ʪʘʡʤʝʨ, ʜʦʜʘʚʘʥʥʷ ʪʘ ʚʽʜʥʽʤʘʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ, ʘ ʪʘʢʦʞ ʩʧʝʮʽʘʣʴʥʽ 

ʬʫʥʢʮʽʾ ï ʦʙʯʠʩʣʝʥʥʷ ʧʣʦʱ, ʦʙôʻʤʽʚ ʪʦʱʦ. 

ʃʘʟʝʨʥʽ ʨʫʣʝʪʢʠ ʧʨʠʩʢʦʨʶʶʪʴ, ʩʧʨʦʱʫʶʪʴ ʽ ʘʚʪʦʤʘʪʠʟʫʶʪʴ ʚʠʢʦʥʘʥʥʷ 

ʨʝʤʦʥʪʥʠʭ, ʙʫʜʽʚʝʣʴʥʠʭ ʽ ʛʝʦʜʝʟʠʯʥʠʭ ʨʦʙʽʪ. ʎʠʤʠ ʨʫʣʝʪʢʘʤʠ ʤʦʞʥʘ 

ʚʠʢʦʥʫʚʘʪʠ ʚʠʤʽʨʶʚʘʥʥʷ ʟʘ ʣʽʯʝʥʽ ʩʝʢʫʥʜʠ, ʘ ʚʙʫʜʦʚʘʥʠʡ ʽʥʪʝʨʬʝʡʩ 

ʧʦʣʝʛʰʫʻ ʟʯʠʪʫʚʘʥʥʷ ʦʜʝʨʞʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ. ʃʘʟʝʨʥʽ ʨʫʣʝʪʢʠ ʟ ʚʥʫʪʨʽʰʥʴʦʶ 

ʧʘʤôʷʪʪʶ ʜʘʶʪʴ ʟʤʦʛʫ ʟʙʝʨʽʛʘʪʠ ʨʝʟʫʣʴʪʘʪʠ ʚʠʤʽʨʶʚʘʥʴ, ʘ ʥʘʡʩʫʯʘʩʥʽʰʽ 

ʤʦʜʝʣʽ ʤʦʞʥʘ ʧʽʜôʻʜʥʫʚʘʪʠ ʜʦ ʢʦʤʧôʶʪʝʨʘ. 

ʃʘʟʝʨʥʽ ʨʫʣʝʪʢʠ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʚ ʥʝʩʧʨʠʷʪʣʠʚʠʭ ʧʦʛʦʜʥʠʭ 

ʫʤʦʚʘʭ, ʷʢʱʦ ʪʝʤʧʝʨʘʪʫʨʘ ʢʦʣʠʚʘʻʪʴʩʷ ʚ ʜʦʚʦʣʽ ʰʠʨʦʢʦʤʫ ʜʽʘʧʘʟʦʥʽ ʚʽʜ ï 10Á 

ʉ ʜʦ + 50Áʉ. ʊʝʤʧʝʨʘʪʫʨʥʠʡ ʜʽʘʧʘʟʦʥ ʟʙʝʨʽʛʘʥʥʷ ʩʪʘʥʦʚʠʪʴ ʚʽʜ ï 25Áʉ ʜʦ + 

70 Áʉ. 

ɽʣʝʤʝʥʪʠ ʞʠʚʣʝʥʥʷ ʟʘʙʝʟʧʝʯʫʶʪʴ ʚʠʢʦʥʘʥʥʷ ʜʦ 10 ʪʠʩ. ʚʠʤʽʨʶʚʘʥʴ. 

ʃʘʟʝʨʥʠʤʠ ʨʫʣʝʪʢʘʤʠ ʤʦʞʥʘ ʢʦʨʠʩʪʫʚʘʪʠʩʴ ʽ ʟʘ ʥʝʜʦʩʪʘʪʥʴʦʛʦ ʦʩʚʽʪʣʝʥʥʷ, 

ʦʩʢ̔ʣʴʢʠ ʫ ʙʽʣʴʰʦʩʪʽ ʤʦʜʝʣʝʡ ʻ ʧʽʜʩʚʽʪʢʘ ʜʠʩʧʣʝʷ. 

ʇʨʘʮʶʶʯʠ ʟ ʣʘʟʝʨʥʠʤʠ ʨʫʣʝʪʢʘʤʠ, ʩʣʽʜ ʜʦʪʨʠʤʫʚʘʪʠʩʷ ʧʨʘʚʠʣ ʟ ʪʝʭʥʽʢʠ 

ʙʝʟʧʝʢʠ ʪʘ ʥʝ ʜʦʧʫʩʢʘʪʠ: 

Å ʧʨʷʤʦʛʦ ʥʘʚʝʜʝʥʥʷ ʧʨʠʣʘʜʫ ʥʘ ʉʦʥʮʝ; 

Å ʚʠʤʽʨʶʚʘʥʥʷ ʫ ʤʽʩʮʷʭ ʧʽʜʚʠʱʝʥʦʾ ʥʝʙʝʟʧʝʢʠ, ʜʝ ʤʦʞʫʪʴ ʧʨʦʚʦʜʠʪʠʩʷ 

ʚʠʙʫʭʦʚʽ ʨʦʙʦʪʠ ʙʝʟ ʥʘʣʝʞʥʠʭ ʟʘʩʪʝʨʝʞʥʠʭ ʟʘʭʦʜʽʚ (ʥʘʧʨʠʢʣʘʜ, ʚʠʤʽʨʶʚʘʥʥʷ 

ʥʘ ʜʦʨʦʛʘʭ, ʙʫʜʽʚʝʣʴʥʠʭ ʤʘʡʜʘʥʯʠʢʘʭ ʪʦʱʦ); 

Å ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʨʠʣʘʜʫ ʧʦʙʣʠʟʫ ʘʚʪʦʟʘʧʨʘʚʥʠʭ ʩʪʘʥʮʽʡ, ʭʽʤʟʘʚʦʜʽʚ ʽ ʚ 

ʟʦʥʘʭ ʟ ʧʦʪʝʥʮʽʡʥʦ ʚʠʙʫʭʦʥʝʙʝʟʧʝʯʥʠʤ ʩʝʨʝʜʦʚʠʱʝʤ; 

Å ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʣʘʟʝʨʥʦʛʦ ʧʨʦʤʝʥʶ ʙʽʥʦʢʣʷʤʠ ʪʘ ʽʥʰʠʤʠ ʦʧʪʠʯʥʠʤʠ 

ʧʨʠʣʘʜʘʤʠ. 
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ʈʠʩ. 9.30. ɹʫʜʦʚʘ ʣʘʟʝʨʥʠʭ ʨʫʣʝʪʦʢ LeicaDISTOTM A3 

 

ʈʠʩ. 9.30. ɹʫʜʦʚʘ 
ʣʘʟʝʨʥʦʾ 
ʨʫʣʝʪʢʠ Leica DISTOTM 
A3 
 

ʈʠʩ. 9.31. 

ʌʫʥʢʮʽʦʥʘʣʴʥʽ  ʢʣʘʚʽʰʽ 

DISTOTM A3 

 

ʈʠʩ. 9.32. 
ʌʫʥʢʮʽʦʥʘʣʴ- ʥʽ 
ʤʦʞʣʠʚʦʩʪʽ ʜʠʩʧʣʝʷ 
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DISTOTM A3 
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ʈʠʩ. 9.31. ɺʠʤʽʨʶʚʘʥʥʷ ʣʽʥʽʡ 

ʣʘʟʝʨʥʦʶ ʨʫʣʝʪʢʦʶ DISTOTM ɸ3  

9.4.12. ʇʨʦʮʝʩ ʚʠʤʽʨʶʚʘʥʥʷ ʣʘʟʝʨʥʠʤʠ ʨʫʣʝʪʢʘʤʠ 

ʋʚʽʤʢʥʫʚʰʠ ʣʘʟʝʨ, ʩʧʨʷʤʦʚʫʻʤʦ ʧʨʦʤʽʥʴ ʥʘ ʚʠʙʨʘʥʫ ʮʽʣʴ ʽ ʥʘʪʠʩʢʘʻʤʦ 

ʚʽʜʧʦʚʽʜʥʫ ʢʥʦʧʢʫ, ʷʢʘ ʟʘʙʝʟʧʝʯʫʻ ʬʫʥʢʮʽʶ ʚʠʤʽʨʶʚʘʥʥʷ ʣʽʥʽʡ (ʨʠʩ. 9.30). 

ɺʠʤʽʨʷʥʘ  ʚʽʜʩʪʘʥʴ ʫ ʚʠʙʨʘʥʠʭ ʦʜʠʥʠʮʷʭ ʚʠʤʽʨʶʚʘʥʥʷ ʟ'ʷʚʣʷʻʪʴʩʷ ʥʘ ʜʠʩʧʣʝʾ.  

ɿʘ ʟʘʤʦʚʯʫʚʘʥʥʷʤ ʧʨʠʣʘʜ ʚʠʢʦʥʫʻ ʚʠʤʽʨʶʚʘʥʥʷ ʚʽʜ ʡʦʛʦ ʥʠʞʥʴʦʾ 

ʧʦʚʝʨʭʥʽ (ʨʠʩ. 9.31, ʘ). ʅʘʣʘʰʪʫʚʘʥʥʷ ʤʦʞʥʘ ʟʤʽʥʠʪʠ ʪʘʢ, ʱʦ ʥʘʩʪʫʧʥʝ 

ʚʠʤʽʨʶʚʘʥʥʷ ʚʠʢʦʥʫʚʘʪʠʤʝʪʴʩʷ ʚʽʜ ʚʝʨʭʥʴʦʾ ʧʦʚʝʨʭʥʽ ʧʨʠʣʘʜʫ. ʇʽʩʣʷ ʮʴʦʛʦ 

ʥʘʣʘʰʪʫʚʘʥʥʷ ʧʨʠʣʘʜʫ ʘʚʪʦʤʘʪʠʯʥʦ ʧʦʚʝʨʪʘʻʪʴʩʷ ʜʦ ʚʠʤʽʨʶʚʘʥʥʷ ʚʽʜ ʡʦʛʦ 

ʥʠʞʥʴʦʾ ʧʦʚʝʨʭʥʽ. 

ʌʫʥʢʮʽʷ ʚʠʤʽʨʶʚʘʥʥʷ ʤʽʥʽʤʘʣʴʥʠʭ ʽ ʤʘʢʩʠʤʘʣʴʥʠʭ ʚʽʜʩʪʘʥʝʡ ʻ ʩʪʘʥʜʘʨʪ- 

ʥʦʶ ʜʣʷ ʙʽʣʴʰʦʩʪʽ ʣʘʟʝʨʥʠʭ ʨʫʣʝʪʦʢ. ʎʷ ʬʫʥʢʮʽʷ ʜʘʻ ʟʤʦʛʫ ʚʠʤʽʨʷʪʠ ʤʘʢʩʠ- 

ʤʘʣʴʥʫ ʘʙʦ ʤʽʥʽʤʘʣʴʥʫ ʚʽʜʩʪʘʥʴ ʚʽʜ ʬʽʢʩʦʚʘʥʦʾ ʪʦʯʢʠ ʜʦ ʜʝʢʽʣʴʢʦʭ ʧʦʚʝʨʭʦʥʴ 

(ʨʠʩ. 9.31, ʙ). 

ʅʘʡʯʘʩʪʽʰʝ ʮʷ ʬʫʥʢʮʽʷ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʚʠʤʽʨʶʚʘʥʥʷ ʥʘʡʢʦʨʦʪ- 

ʰʠʭ ʚʽʜʩʪʘʥʝʡ ʜʦ ʙʫʜʴ-ʷʢʠʭ ʧʦʚʝʨʭʦʥʴ 

(ʤʽʥʽʤʘʣʴʥʝ ʟʥʘʯʝʥʥʷ) (ʨʠʩ. 9.31, ʚ) ʘʙʦ 

ʜʽʘʛʦʥʘʣʝʡ (ʤʘʢʩʠʤʘʣʴʥʠʭ ʟʥʘʯʝʥʴ). 

ʂʦʣʠ ʧʨʠʣʘʜ ʧʨʘʮʶʻ ʚ ʨʝʞʠʤʽ ʥʝʧʝ- 

ʨʝʨʚʥʦʛʦ ʚʠʤʽʨʶʚʘʥʥʷ, ʧʦʚʽʣʴʥʦ ʧʝʨʝʤʽ- 

ʱʫʶʪʴ ʧʨʦʤʽʥʴ ʣʘʟʝʨʘ ʚ ʛʦʨʠʟʦʥʪʘʣʴʥʽʡ ʽ 

ʚʝʨʪʠʢʘʣʴʥʽʡ ʧʣʦʱʠʥʽ ʚ ʦʙʣʘʩʪʽ, ʚʠʙʨʘ- 

ʥʽʡ ʜʣʷ ʚʠʤʽʨʶʚʘʥʥʷ (ʥʘʧʨʠʢʣʘʜ, ʫ ʢʫʪʽ 

ʧʨʠʤʽʱʝʥʥʷ) (ʨʠʩ. 9.31, ʛ). ʅʘ  ʜʠʩʧʣʝʾ 

ʚʠʩʚʽʪʠʪʴʩʷ ʤʘʢʩʠʤʘʣʴʥʝ ʽ ʤʽʥʽʤʘʣʴʥʝ 

ʟʥʘʯʝʥʥʷ, ʘ ʪʘʢʦʞ ʨʝʟʫʣʴʪʘʪ ʦʩʪʘʥʥʴʦʛʦ  

ɼʣʷ ʚʠʢʦʥʘʥʥʷ ʩʪʘʥʜʘʨʪʥʦʾ ʬʫʥʢʮʽʡ 

ʜʦʜʘʚʘʥʥʷ ʽ ʚʽʜʥʽʤʘʥʥʷ ʚʠʢʦʥʫʶʪʴ ʧʝʨ- 

ʰʝ ʚʠʤʽʨʶʚʘʥʥʷ. ʅʘʪʠʩʢʘʶʪʴ ʢʣʘʚʽʰʫ, 

ʷʢʘ ʚʽʜʧʦʚʽʜʘʻ ʚʠʙʨʘʥʽʡ ʬʫʥʢʮʽʾ, ʽ ʚʠʢʦ- 

ʥʫʶʪʴ ʥʘʩʪʫʧʥʽ ʚʠʤʽʨʶʚʘʥʥʷ.  

ʂʽʥʮʝʚʠʡ ʨʝʟʫʣʴʪʘʪ ʧʦʩʣʽʜʦʚʥʠʭ ʚʠʤʽʨʶ- 

ʚʘʥʴ, ʨʝʟʫʣʴʪʘʪ ʦʩʪʘʥʥʴʦʛʦ ʚʠʤʽʨʶʚʘʥʥʷ, 

ʪʘʢʦʞ ʚʠʩʚʽʯʫʚʠʪʠʤʫʪʴʩʷ ʥʘ ʜʠʩʧʣʝʾ. 

ɼʣʷ ʦʙʯʠʩʣʝʥʥʷ ʧʣʦʱʽ ʩʣʽʜ ʥʘʪʠʩ- 

ʥʫʪʠ ʢʣʘʚʽʰʫ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʚʠʙʨʘʥʽʡ 

ʬʫʥʢʮʽʾ ʽ ʚʠʤʽʨʷʪʠ ʜʦʚʞʠʥʠ ʩʪʦʨʽʥ. ʇʽʩʣʷ 

ʪʦʛʦ ʷʢ ʙʫʜʫʪʴ ʚʠʢʦʥʘʥʽ ʜʚʘ ʚʠʤʽʨʠ, 

ʨʝʟʫʣʴʪʘʪ ʚʠʟʥʘʯʝʥʦʾ ʧʣʦʱʽ ʚʠʩʚʽʪʠʪʴʩʷ 

ʥʘ ʜʠʩʧʣʝʾ. 

ʆʙ'ʻʤ ʚʠʟʥʘʯʘʻʪʴʩʷ ʘʥʘʣʦʛʽʯʥʦ. 

ʅʘʪʠʩʥʫʚʰʠ ʚʽʜʧʦʚʽʜʥʫ ʢʣʘʚʽʰʫ, ʤʦʞʥʘ  ʧʝʨʝʛʣʷʥʫʪʠ ʦʩʪʘʥʥʽ ʨʝʟʫʣʴʪʘʪʠ 

ʚʠʤʽʨʶʚʘʥʴ ʚ ʟʚʦʨʦʪʥʽʡ ʧʦʩʣʽʜʦʚʥʦʩʪʽ, ʘ ʪʘʢʦʞ ʚʠʙʨʘʪʠ ʟ ʧʘʤʷʪʽ ʨʝʟʫʣʴʪʘʪ 

ʜʣʷ ʧʦʜʘʣɹh ʠʭ ʦʙʯʠʩʣʝʥʴ [8, 9]. 
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9.4.13. ʌʫʥʢʮʽʦʥʘʣʴʥʽ ʤʦʞʣʠʚʦʩʪʽ ʡ ʪʝʭʥʽʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʣʘʟʝʨʥʠʭ ʨʫʣʝʪʦʢ 

ʅʘʚʝʜʝʤʦ ʜʝʷʢʽ ʪʝʭʥʽʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘʡʧʦʰʠʨʝʥʽʰʠʭ ʩʴʦʛʦʜʥʽ 

ʤʦʜʝʣʝʡ, ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʧʽʜ ʯʘʩ ʚʠʢʦʥʘʥʥʷ ʪʦʧʦʛʨʘʬʦ-ʛʝʦʜʝʟʠʯʥʠʭ 

ʨʦʙʽʪ, ʚ ʟʝʤʣʝʚʧʦʨʷʜʢʫʚʘʥʥʽ ʪʘ ʙʫʜʽʚʥʠʮʪʚʽ. ʈʦʟʛʣʷʥʝʤʦ ʜʝʷʢʽ ʪʠʧʠ ʨʫʣʝʪʦʢ: 

Leica DISTOÊ A3 (ʨʠʩ. 9.30) ï ʙʘʟʦʚʘ ʤʦʜʝʣʴ ʥʘʜʽʡʥʘ ʽ ʧʨʦʩʪʘ, ʾʾ ʤʦʞʥʘ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʷʢ ʜʣʷ ʨʦʙʦʪʠ ʫ ʧʨʠʤʽʱʝʥʽ, ʪʘʢ ʽ ʥʘ ʚʫʣʠʮʽ. ʗʢ ʽ ʫ ʚʩʽʭ 

ʣʘʟʝʨʥʠʭ ʚʽʜʜʘʣʝʤʽʨʘʭ ʬʽʨʤʠ Leica, ʣʘʟʝʨʥʘ ʧʣʷʤʘ ʤʘʻ ʯʽʪʢʽ ʤʝʞʽ, ʪʦʤʫ ʾʾ 

ʤʦʞʥʘ ʟʘʚʞʜʠ ʧʦʙʘʯʠʪʠ ʾʾ, ʥʘʚʽʪʴ ʫ ʚʘʞʢʦʜʦʩʪʫʧʥʠʭ ʤʽʩʮʷʭ. 

ʆʢʨʽʤ ʩʪʘʥʜʘʨʪʥʠʭ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ 

ʢʣʘʚʽʰ (ʜʦʜʘʚʘʥʥʷ, ʚʽʜʥʽʤʘʥʥʷ, ʚʠʟʥʘ-

ʯʝʥʥʷ ʧʣʦʱʽ ʽ ʦʙ'ʻʤʫ), ʚ ʮʽʡ ʤʦʜʝʣʽ 

ʜʦʜʘʪʢʦʚʦ ʧʝʨʝʜʙʘʯʝʥʦ ʬʫʥʢʮʽʾ ʤʽʥʽ-

ʤʘʣʴʥʦʾ ʽ ʤʘʢʩʠʤʘʣʴʥʦʾ ʚʽʜʩʪʘʥʝʡ, ʷʢʽ 

ʜʘʶʪʴ ʟʤʦʛʫ ʚʠʢʦʥʫʚʘʪʠ ʛʦʨʠʟʦʥʪʘʣʴʥʽ 

ʪʘ ʜʽʘʛʦʥʘʣʴʥʽ ʚʠʤʽʨʶʚʘʥʥʷ. ɺʠʤʽʨʶ-

ʚʘʥʥʷ ʤʦʞʫʪʴ ʚʠʢʦʥʫʚʘʪʠʩʴ ʚ ʙʝʟʧʝ-

ʨʝʨʚʥʦʤʫ ʨʝʞʠʤʽ. 

ʌʫʥʢʮʽʷ ʧʘʤ'ʷʪʽ Leica DISTOÊ A3 

ʜʘʻ ʟʤʦʛʫ ʟʘʧʘʤ'ʷʪʦʚʫʚʘʪʠ 19 ʟʥʘʯʝʥʴ. 

ʆʩʢʽʣʴʢʠ ʜʠʩʧʣʝʡ 4-ʨʷʜʢʦʚʠʡ, ʤʦʞ-

ʥʘ ʟʯʠʪʫʚʘʪʠ ʜʝʢʽʣʴʢʘ ʚʠʤʽʨʷʥʠʭ ʟʥʘ-

ʯʝʥʴ ʫ ʨʽʟʥʠʭ ʡʦʛʦ ʨʷʜʢʘʭ, ʘ ʟʘʚʜʷʢʠ 

ʧʽʜʩʚʽʪʮʽ ʝʢʨʘʥʘ ï ʧʨʦʯʠʪʘʪʠ ʚʠʤʽʨʷʥʽ 

ʧʘʨʘʤʝʪʨʠ ʥʘʚʽʪʴ ʟʘ ʧʦʛʘʥʦʛʦ ʦʩʚʽʪ-

ʣʝʥʥʷ. ɺʙʫʜʦʚʘʥʠʡ ʙʫʣʴʙʘʰʢʦʚʠʡ ʨ-̔

ʚʝʥʴ ʜʘʻ ʟʤʦʛʫ ʪʨʠʤʘʪʠ ʧʨʠʣʘʜ ʛʦʨʠ-

ʟʦʥʪʘʣʴʥʦ. ʗʢ ̔ ʽʥʰʽ ʤʦʜʝʣʽ Leica DISTO , ʮ ̫ ʤʦʜʝʣʴ ʤʘʻ ʚʙʫʜʦʚʘʥʫ    

ʪʝʭʥʦʣʦʛʽʶ Power RangeÊ, ʪʦʤʫ ʤʦʞʥʘ ʚʠʢʦʥʫʚʘʪʠ ʚʠʤʽʨʶʚʘʥʥʷ ʥʘ ʚʽʜʩʪʘʥʽ 

ʜʦ 80 ʤ ʙʝʟ ʚʽʟʠʨʥʠʭ ʧʣʘʩʪʠʥ. 

ɼʽʘʧʘʟʦʥ ʚʠʤʽʨʶʚʘʥʴ ï ʚʽʜ 0,05 ʤ ʜʦ 100 ʤ ʟ ʪʦʯʥʽʩʪʶ Ñ 1,5 ʤʤ. 

Leica DISTOÊ A5 (ʨʠʩ. 9.32) ï ʮʝ ʙʘʛʘʪʦʬʫʥʢʮʽʦʥʘʣʴʥʘ ʤʦʜʝʣʴ, 

ʩʪʚʦʨʝʥʘ ʥʘ ʦʩʥʦʚʽ ʧʦʧʝʨʝʜʥʴʦʾ. ɼʽʘʧʘʟʦʥ ʚʠʤʽʨʶʚʘʥʴ ʟʙʽʣʴʰʝʥʦ ʚʽʜ 0,05 ʤ ʜʦ 

200 ʤ ʟ ʪʦʯʥʽʩʪʶ Ñ 1,5 ʤʤ . 

ʆʩʦʙʣʠʚʦʩʪʽ: 

Å  ʤʦʞʝ ʚʠʢʦʥʫʚʘʪʠ ʥʝʧʨʷʤʽ ʚʠʤʽʨʶʚʘʥʥʷ; 

Å ʤʘʻ ʫʥʽʢʘʣʴʥʫ ʧʦʟʠʮʽʡʥʫ ʩʢʦʙʫ ʟ ʘʚʪʦʤʘʪʠʯʥʠʤ ʨʦʟʧʽʟʥʘʚʘʥʥʷʤ ʾʾ 

ʧʦʣʦʞʝʥʥʷ; 

Å ʤʘʻ ʚʙʫʜʦʚʘʥʠʡ ʦʧʪʠʯʥʠʡ ʚʽʟʠʨ ʟ 2-ʨʘʟʦʚʠʤ ʟʙʽʣʴʰʝʥʥʷʤ, ʷʢʠʡ 

ʩʧʨʦʱʫʻ ʥʘʚʝʜʝʥʥʷ ʣʘʟʝʨʥʦʛʦ ʧʨʦʤʝʥʷ ʧʽʜ ʯʘʩ ʚʠʤʽʨʶʚʘʥʴ ʜʘʣʝʢʠʭ 

ʚʽʜʩʪʘʥʝʡ. 

Leica DISTOÊ A6 (ʨʠʩ. 9.33) ï ʘʥʘʣʦʛʽʯʥʘ ʟʘ ʙʫʜʦʚʦʶ ʽ ʤʘʻ ʚʩʽ ʪʝʭʥʽʯʥʽ  

ʈʠʩ. 9.32. 

DISTOTM A5 
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ʈʠʩ. 9.34. 

DISTOTM A8 

 

 

ʈʠʩ. 9.35. 

DISTOTM D3 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʦʧʝʨʝʜʥʴʦʾ ʤʦʜʝʣʽ Leica DISTOÊ ɸ5, ʟʘ ʚʠʥʷʪʢʦʤ ʪʦʛʦ, 

ʱʦ ʪʝʭʥʦʣʦʛʽʷ Power RangeÊ ʫ ʮʽʡ ʤʦʜʝʣʽ ʜʘʻ ʟʤʦʛʫ ʚʠʢʦʥʫʚʘʪʠ 

ʚʠʤʽʨʶʚʘʥʥʷ ʥʘ ʚʽʜʩʪʘʥʽ ʜʦ 100 ʤ ʙʝʟ ʚʽʟʠʨʥʠʭ ʧʣʘʩʪʠʥ. 

ɼʽʘʧʘʟʦʥ ʚʠʤʽʨʶʚʘʥʴ ï ʚʽʜ 0,05 ʤ ʜʦ 200 ʤ ʟ ʪʦʯʥʽʩʪʶ Ñ 1,5 ʤʤ. 

ʆʩʦʙʣʠʚʽʩʪʴ: 

Å ʦʙʣʘʜʥʘʥʘ ʪʝʭʥʦʣʦʛʽʻʶ BluetoothÈ, ʪʦʤʫ ʤʦʞʥʘ ʧʝʨʝʜʘʚʘʪʠ ʜʘʥʽ ʚʠ-

ʤʽʨʶʚʘʥʴ ʥʘ Pocket PC ʘʙʦ ʥʦʫʪʙʫʢ ʜʣʷ ʧʦʜʘʣʴʰʦʛʦ ʾʭ ʦʧʨʘʮʶʚʘʥʥʷ. 

ʇʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ DISTOÊ transfer ʜʘʻ ʟʤʦʛʫ ʧʝʨʝʜʘʚʘʪʠ ʨʝʟʫʣʴʪʘʪʠ 

ʚʠʤʽʨʶʚʘʥʴ ʫ ʬʦʨʤʘʪʘʭ ExcelÈ, WordÈ, AutoCADÈ ʪʘ ʽʥʰʠʭ ʧʨʦʛʨʘʤʥʠʭ 

ʧʨʦʜʫʢʪʽʚ. 

Leica DISTOÊ ɸ8 (ʨʠʩ. 9.34) ï 

ʮʝ ʤʦʜʝʣʴ, ʷʢʘ ʤʘʻ ʚʩʽ ʬʫʥʢʮʽʾ ʽ 

ʪʝʭʥʽʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʦʧʨʝʜʥʴʦʾ 

ʤʦʜʝʣʽ Leica DISTOÊ ɸ6, ʜʽʘʧʘʟʦʥ 

ʚʠʤʽʨʶʚʘʥʴ ʽ ʪʦʯʥʽʩʪʴ. 

ʆʩʦʙʣʠʚʽʩʪʴ: 

Å ʦʙʣʘʜʥʘʥʘ ʽʥʪʝʛʨʦʚʘʥʠʤ 

ʮʠʬʨʦʚʠʤ ʚʽʟʠʨʦʤ ʟ ʪʨʠʨʘʟʦʚʠʤ 

ʟʙʽʣʴʰʝʥʥʷʤ, ʷʢʠʡ ʧʦʢʨʘʱʫʻ ʚʽʟʫ-

ʚʘʥʥʷ ʥʘ ʚʽʜʜʘʣʝʥʽ ʦʙôʻʢʪʠ, ʪʘ 

ʚʙʫʜʦʚʘʥʠʤ ʜʘʚʘʯʝʤ ʥʘʭʠʣʫ, ʷʢʠʡ 

ʜʘʻ ʟʤʦʛʫ ʚʠʤʽʨʶʚʘʪʠ ʢʫʪʠ ʥʘʭʠʣʫ 

ʪʘ ʚʠʢʦʥʫʚʘʪʠ ʧʦʩʝʨʝʜʥʽ (ʥʝʧʨʷʤʽ) 

ʚʠʤʽʨʶʚʘʥʥʷ. 

Leica DISTOÊ D3 (ʨʠʩ. 9.35) 

ʤʝʥʰʘ ʟʘ ʨʦʟʤʽʨʘʤʠ ʽ ʟʥʘʯʥʦ ʣʝʛʰʘ 

ʟʘ ʩʚʦʾʭ ʧʦʧʝʨʝʜʥʠʢʽʚ, ʤʘʻ ʚʩʽ ʬʫʥʢʮʽʾ ʩʝʨʽʾ Leica DISTOÊ ɸ6, 

ʙʘʛʘʪʦʬʫʥʢʮʽʦʥʘʣʴʥʫ ʧʦʟʠʮʽʡʥʫ ʩʢʦʙʫ ʟ ʘʚʪʦʤʘʪʠʯʥʠʤ ʨʦʟʧʽʟʥʘʚʘʥʥʷʤ, 

ʚʙʫʜʦʚʘʥʠʡ ʝʣʝʢʪʨʦʥʥʠʡ ʨʽʚʝʥʴ, ʤʦʞʣʠʚʽʩʪʴ ʚʩʪʘʥʦʚʣʝʥʥʷ ʥʘ ʰʪʘʪʠʚ, 

ʘʚʪʦʤʘʪʠʯʥʫ ʧʽʜʩʚʽʪʢʫ ʜʠʩʧʣʝʷ ʪʘ ʧʨʷʤʽ ʢʥʦʧʢʠ ʚʠʙʦʨʫ ʬʫʥʢʮʽʡ. ʄʦʞʝ 

ʟʙʝʨʽʛʘʪʠ ʚ ʧʘʤ'ʷʪʽ 20 ʦʩʪʘʥʥʽʭ ʚʠʤʽʨʽʚ. ɺʠʤʽʨʶʻ ʚʽʜʩʪʘʥʽ ʚ ʜʽʘʧʘʟʦʥʽ ʚʽʜ 0.05 

ʤ ʜʦ 100 ʤ ʟ ʤʘʢʩʠʤʘʣʴʥʦʶ ʧʦʭʠʙʢʦʶ Ñ 1 ʤʤ.  

ʆʩʦʙʣʠʚʦʩʪʽ ʾʾ ʚ ʪʦʤʫ, ʱʦ ʤʦʞʥʘ: 

Å ʚʠʤʽʨʶʚʘʪʠ ʥʘʭʠʣʠ ʣʽʥʽʡ ʚ ʜʽʘʧʘʟʦʥʽ Ñ 45Á; 

Å ʦʙʯʠʩʣʠʪʠ ʛʦʨʠʟʦʥʪʘʣʴʥʫ ʚʽʜʩʪʘʥʴ; 

Å ʨʦʟʨʘʭʫʚʘʪʠ ʢʫʪʠ ʩʪʠʢʫ ʩʪʽʥ; 

Å ʦʧʦʩʝʨʝʜʢʦʚʘʥʦ ʚʠʟʥʘʯʠʪʠ ʜʦʚʞʠʥʠ ʟʘ ʪʝʦʨʝʤʦʶ ʇʽʬʘʛʦʨʘ; 

ʚʩʪʘʥʦʚʠʪʠ ʦʜʥʫ ʢʦʥʩʪʘʥʪʫ, ʷʢʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʤʝʪʴʩʷ ʫ ʚʠʤʽʨʶʚʘʥʥʷʭ. 

Leica DISTOÊ D5 ʜʘʻ ʟʤʦʛʫ ʚʠʤʽʨʶʚʘʪʠ ʢʫʪʠ ʥʘʭʠʣʫ ʚ ʜʽʘʧʘʟʦʥʽ Ñ45Á 

ʪʘ ʚʠʢʦʥʫʻ ʽʥʰʽ ʬʫʥʢʮʽʾ, ʘʥʘʣʦʛʽʯʥʦ ʜʦ ʤʦʜʝʣʽ Leica DISTOÊ D3. 

ɺʠʢʦʥʫʻ ʚʠʤʽʨʶʚʘʥʥʷ ʥʘ ʚʽʜʩʪʘʥʽ ʜʦ 100 ʤ ʙʝʟ ʚʽʟʠʨʥʠʭ ʧʣʘʩʪʠʥ. 

ɼʽʘʧʘʟʦʥ  ʚʠʤʽʨʶʚʘʥʴ ʚʽʜ 0.05 ʤ ʜʦ 200 ʤ ʟ ʪʦʯʥʽʩʪʶ Ñ 1 ʤʤ. 
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ʆʩʦʙʣʠʚʦʩʪʽ: 

 Å ʧʝʨʰʠʡ ʫ ʩʚʽʪʽ ʣʘʟʝʨʥʠʡ ʚʽʜʜʘʣʝʤʽʨ ʟ 4-ʨʘʟʦʚʠʤ ʮʠʬʨʦʚʠʤ ʚʽʟʠʨʦʤ ʪʘ 

ʢʦʣʴʦʨʦʚʠʤ ʜʠʩʧʣʝʻʤ 2,4ò ʟ ʚʠʩʦʢʦʶ ʨʦʟʜʽʣʴʥʦʶ ʟʜʘʪʥʽʩʪʶ. 

9.5. ɻʝʦʤʝʪʨʠʯʥʝ ʥʽʚʝʣʶʚʘʥʥʷ 

9.5.1. ʉʫʪʴ ʪʘ ʩʧʦʩʦʙʠ ʛʝʦʤʝʪʨʠʯʥʦʛʦ ʥʽʚʝʣʶʚʘʥʥʷ. 

ʅʽʚʝʣʶʚʘʥʥʷʤ ʥʘʟʠʚʘʻʪʴʩʷ ʩʫʢʫʧʥʽʩʪʴ ʚʠʤʽʨʽʚ ʥʘ ʤʽʩʮʝʚʦʩʪʽ, ʚ 

ʨʝʟʫʣʴʪʘʪʽ ʷʢʦʾ ʚʠʟʥʘʯʘʶʪʴ ʧʝʨʝʚʠʱʝʥʥʷ ʤʽʞ ʪʦʯʢʘʤʠ ʤʽʩʮʝʚʦʩʪʽ ʟ 

ʧʦʜʘʣʴʰʠʤ ʦʙʯʠʩʣʝʥʥʷʤ ʾʭ ʚʠʩʦʪ ʱʦʜʦ ʧʨʠʡʥʷʪʦʾ ʚʠʭʽʜʥʦʾ ʧʦʚʝʨʭʥʽ. [9, 10, 

11]. 

ɯʩʥʫʶʪʴ ʪʘʢʽ ʩʧʦʩʦʙʠ ʥʽʚʝʣʶʚʘʥʥʷ: 

ʘ)  ʛʝʦʤʝʪʨʠʯʥʝ ʥʽʚʝʣʶʚʘʥʥʷ, ʧʽʜ ʯʘʩ ʚʠʢʦʥʘʥʥʷ ʷʢʦʛʦ ʧʝʨʝʚʠʱʝʥʥʷ 

ʤʽʞ ʪʦʯʢʘʤʠ ʤʽʩʮʝʚʦʩʪʽ ʚʠʟʥʘʯʘʶʪʴ ʛʦʨʠʟʦʥʪʘʣʴʥʠʤ ʚʽʟʠʨʥʠʤ ʧʨʦʤʝʥʝʤ; 

ʙ)  ʪʨʠʛʦʥʦʤʝʪʨʠʯʥʝ ʥʽʚʝʣʶʚʘʥʥʷ - ʧʝʨʝʚʠʱʝʥʥʷ ʟʥʘʭʦʜʷʪʴ ʥʘʭʠʣʝʥʠʤ 

ʚʽʟʠʨʥʠʤ ʧʨʦʤʝʥʝʤ; 

ʚ)  ʛʽʜʨʦʩʪʘʪʠʯʥʝ ʥʽʚʝʣʶʚʘʥʥʷ ʛʨʫʥʪʫʻʪʴʩʷ ʥʘ ʚʣʘʩʪʠʚʦʩʪʽ ʚ̔ ʣɹʥʦʾ 

ʧʦʚʝʨʭʥʽ ʨʽʜʠʥʠ ʫ ʟ'ʻʜʥʘʥʠʭ ʧʦʩʫʜʠʥʘʭ ʚʩʪʘʥʦʚʣʶʚʘʪʠʩʷ ʥʘ ʦʜʥʦʤʫ piʚʥi 

ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʚʠʜʫ i ʤʘʩʠ ʨʽʜʠʥʠ i ʧepepiʟy ʧʦʩʫʜʠʥʠ; 

ʛ)  ʬʽʟʠʯʥʝ (ʙʘʨʦʤʝʪʨʠʯʥʝ) ʥʽʚʝʣʶʚʘʥʥʷ, ʚ ʦʩʥʦʚʫ ʷʢʦʛʦ ʧʦʢʣʘʜʝʥʘ 

ʟʘʣʝʞʥʽʩʪʴ ʤʽʞ ʚʝʣʠʯʠʥʦʶ ʘʪʤʦʩʬʝʨʥʦʛʦ ʪʠʩʢʫ ʚ ʧʝʚʥʽʡ ʪʦʯʮʽ ʤʽʩʮʝʚʦʩʠ ʪʘ 

ʚʠʩʦʪʦʶ ʮʽʻʾ ʪʦʯʢʠ ʏʠʤ ʙʽʣʴʰʘ ʚʠʩʦʪʘ ʪʦʯʢʠ, ʪʠʤ ʤʝʥʰʠʡ ʪʠʩʢ. ɺʝʣʠʯʠʥʘ 

ʘʪʤʦʩʬʝʨʥʦʛʦ ʪʠʩʢʫ ʟʤʽʥʶʻʪʴʩʷ ʧʨʠʙʣʠʟʥʦ ʥʘ 1 ʤʤ ʨ. ʩʪ. ʟi ʟʤʽʥʦʶ ʚʠʩʦʪʠ 

ʙʘʨʦʤʝʪʨʘ ʥʘ 11 ʤ; 

ʜ)  ʘʚʪʦʤʘʪʠʟʦʚʘʥʝ ʥʽʚʝʣʶʚʘʥʥʷ ï ʥʽʚʝʣʽʨʠ-ʘʚʪʦʤʘʪʠ (ʤʝʭʘʥʽʯʥʽ ʧʨʠ- 

ʣʘʜʠ) ʚʠʢʨʝʩʣʶʶʪʴ ʧʨʦʬʽʣʽ ʧʦʚʝʨʭʥʽ ʤʽʩʮʝʚʦʩʪʽ, ʷʢʫ ʥʽʚʝʣʶʶʪʴ. ʊʘʢʠʡ ʤʝʪʦʜ 

ʰʠʨʦʢʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʧʽʜ ʯʘʩ ʧʝʨʝʚʽʨʢʠ ʩʪʘʥʫ ʧʨʦʬʽʣʶ ʟʘʣʽʟʥʠʯʥʠʭ ʢʦʣʽʡ. 

ʈʦʟʛʣʷʥʝʤʦ ʩʫʪʴ ʛʝʦʤʝʪʨʠʯʥʦʛʦ ʥʚ̔ʝʣʶʚʘʥʥʷ ʪʘ ʧʨʠʥʮʠʧ ʛʝʦʤʝʪʨʠʯʥʦʛʦ 

ʥʽʚʝʣʶʚʘʥʥʷ iʟ ʩʝʨʝʜʠʥʠ, ʢʦʣʠ ʥʽʚʝʣʽʨ ʚʩʪʘʥʦʚʣʝʥʦ ʧʨʠʙʣʠʟʥʦ ʥʘ ʦʜʥʘʢʦʚʠʭ 

ʚʽʜʩʪʘʥʷʭ ʚʽʜ ʨʝʡʦʢ. ʇʨʠʧʫʩʪʠʤʦ, ʧʦʪʨʽʙʥʦ ʚʠʟʥʘʯʠʪʠ ʧʝʨʝʚʠʱʝʥʥʷ h ʤʽʞ 

ʪʦʯʢʘʤʠ ɸ ʪʘ ɹ (ʨʠʩ. 9.36). ʅʝʭʘʡ ʨʽʚʥʝʚʘ ʧʦʚʝʨʭʥʷ ʧʦʯʘʪʢʫ ʚʽʜʣʽʢʫ ʻ 

ʈʠʩ. 9.36. ʇʨʠʥʮʠʧ ʛʝʦʤʝʪʨʠʯʥʦʛʦ ʥʽʚʝʣʶʚʘʥʥʷ iʟ ʩʝʨʝʜʠʥʠ  
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ʨʽʚʥʝʚʦʶ ʧʦʚʝʨʭʥʝʶ ʦʢʝʘʥʫ, ʘ ʧʦʚʝʨʭʥʽ, ʱʦ ʧʨʦʭʦʜʷʪʴ ʯʝʨʝʟ ʪʦʯʢʠ A i ɹ ʥʘ 

ʧʦʚʝʨʭʥʽ ɿʝʤʣʽ, ï ʨʽʚʥʝʚʠʤʠ ʧʦʚʝʨʭʥʷʤʠ ʮʠʭ ʪʦʯʦʢ. ʆʩʢʽʣʴʢʠ ʚʽʜʜʘʣʴ ʤʽʞ 

ʪʦʯʢʘʤʠ A i ɹ, ̫ʢʽ ʥʽʚʝʣʶʶʪʴ, ʥʝ ʙʽʣʳʧʘ ʟʘ 300 ʤ, ʪʦ ʮʽ piʚʥʝʚi ʧʦʚʝʨʭʥʽ 

ʤʦʞʥʘ ʟʘʤʽʥʠʪʠ ʛʦʨʠʟʦʥʪʘʣʴʥʠʤʠ, ʧʘʨʘʣʝʣʴʥʠʤʠ ʣʽʥʽʷʤʠ. 

ɺʩʪʘʥʦʚʠʤʦ ʚ ʪʦʯʢʘʭ ɸ ʪʘ, ɹ ʫ ʧʨʷʤʦʚʠʩʥʝ ʧʦʣʦʞʝʥʥʷ ʨʝʡʢʠ ʪʘ, ʟʘ 

ʟʤʦʛʦʶ, ʥʘ ʦʜʥʘʢʦʚʽʡ ʚʽʜʜʘʣʽ ʚʽʜ ʥʠʭ ʥiʚeʣip. Hiʚʝʣip ï ʛʝʦʜʝʟʠʯʥʠʡ ʧʨʠʣʘʜ, 

ʛʦʣʦʚʥʘ ʦʩʦʙʣʠʚʽʩʪʴ ʷʢʦʛʦ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ ʧʽʩʣʷ ʧʨʠʚʝʜʝʥʥʷ ʡʦʛʦ ʥʘ 

ʩʪʘʥʮʽʾ ʚ ʨʦʙʦʯʠʡ ʩʪʘʥ ʚʽʟʠʨʥʘ ʚʽʩʴ ʡʦʛʦ ʟʦʨʦʚʦʾ ʪʨʫʙʠ ʟʘʡʤʘʻ ʛʦʨʠʟʦʥʪʘʣʴʥʝ 

ʧʦʣʦʞʝʥʥʷ. ʆʪʞʝ, ʚʽʟʠʨʥʘ ʚʽʩʴ, piʚʥʝʚi ʧʦʚʝʨʭʥʽ ʪʦʯʦʢ ɸ, ɹ ʪʘ ʨʽʚʥʝʚʘ 

ʧʦʚʝʨʭʥʷ ʧʦʯʘʪʢʫ ʚʽʜʣʢ̔ʫ ʧʘʨʘʣʝʣʴʥʽ ʤʽʞ ʩʦʙʦʶ. 

ʅʘʚʝʜʝʤʦ ʪʨʫʙʫ ʥʽʚʝʣʽʨʘ ʥʘ ʨʝʡʢʠ, ʚʩʪʘʥʦʚʣʝʥʽ ʫ ʪʦʯʢʘʭ A i ɹ, i 

ʚʽʜʣʽʯʠʤʦ ʯʦʨʥʽ ʰʢʘʣʠ ʮʠʭ ʨʝʡʦʢ (ʚʽʜʣʽʢʠ a i ʚ ʚʽʜʧʦʚʽʜʥʦ). ɸʣʝ ʚʽʜʨʽʟʢʠ ʘ ʪʘ 

(ʚ + h) ʧʘʨʘʣʝʣʴʥʽ ʪʘ pʽʚʥi ʤʽʞ ʩʦʙʦʶ. ɿʚʽʜʩʠ ʧʝʨʝʚʠʱʝʥʥʷ ʤʽʞ ʪʦʯʢʘʤʠ ɸ ʪʘ 

ɹ ʩʪʘʥʦʚʠʪʴ 

h  =  a  ï ʚ. (9.24) 

ʊʦʯʢʘ ɹ, ʧʝʨʝʚʠʱʝʥʥʷ ʷʢʦʾ ʥʘʜ ʪʦʯʢʦʶ ɸ ʚʠʟʥʘʯʘʶʪʴ, ʥʘʟʠʚʘʻʪʴʩʷ 

ʧʝʨʝʜʥʴʦʶ, ʘ ʪʦʯʢʘ ɸ, ʚʽʜʥʦʩʥʦ ʷʢʦʾ ʟʥʘʭʦʜʷʪʴ ʧʝʨʝʚʠʱʝʥʥʷ ʪʦʯʢʠ ɹ, 

ʥʘʟʠʚʘʻʪʴʩʷ ʟʘʜʥʴʦʶ. Taʢi caʤi ʥʘʟʚʠ ʤʘʶʪʴ ʚʩʪʘʥʦʚʣʝʥʽ ʚ ʮʠʭ ʪʦʯʢʘʭ ʨʝʡʢʠ. 

ʅʘ ʧʽʜʩʪʘʚʽ ʬʦʨʤʫʣʠ (9.24) ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ, ʱʦ ʧʝʨʝʚʠʱʝʥʥʷ 

ʜʦʨʽʚʥʶʻ ʨʽʟʥʠʮʽ ʚʽʜʣʽʢʽʚ ʟʘʜʥʴʦʾ ʪʘ ʧʝʨʝʜʥʴʦʾ ʨʝʡʦʢ. 

ʇʝʨʝʚʠʱʝʥʥʷ ʙʫʜʝ ʜʦʜʘʪʥʠʤ, ʷʢʱʦ ʘ> ʚ (ʪʦʙʪʦ ʧʝʨʝʜʥʷ ʪʦʯʢʘ ʚʠʱʘ ʚʽʜ 

ʟʘʜʥʴʦʾ) i ʚʽʜ'ʻʤʥʠʤ, ʷʢʱʦ ʘ <ʚ (ʪʦʙʪʦ ʧʝʨʝʜʥʷ ʪʦʯʢʘ ʥʠʞʯʘ ʚʽʜ ʟʘʜʥʴʦʾ). 

ɿʥʘʶʯʠ ʚʠʩʦʪʫ ʟʘʜʥʴʦʾ ʪʦʯʢʠ ʅɸ ʪʘ ʧʝʨʝʚʠʱʝʥʥʷ ʤʽʞ ʟʘʜʥʴʦʶ ʪʘ 

ʧʝʨʝʜʥʴʦʶ ʪʦʯʢʘʤʠ, ʤʦʞʥʘ ʦʙʯʠʩʣʠʪʠ ʚʠʩʦʪʫ ʧʝʨʝʜʥʴʦʾ ʪʦʯʢʠ ʅɹ.  3 ʨʠʩ. 

9.36 ʤʦʞʥʘ ʟʘʧʠʩʘʪʠ 

ʅɹ=H A+h .  (9.25) 

ʊʦʙʪʦ ʚʠʩʦʪʘ ʥʘʩʪʫʧʥʦʾ ʪʦʯʢʠ ʜʦʨʽʚʥʶʻ ʚʠʩʦʪʽ ʧʦʧʝʨʝʜʥʴʦʾ ʪʦʯʢʠ ʧʣʶʩ 

ʧʝʨʝʚʠʱʝʥʥʷ ʤʽʞ ʥʠʤʠ. 

ɯʥʘʢʰʝ ʚʠʩʦʪʫ ʪʦʯʢʠ ɹ ʤʦʞʥʘ ʟʥʘʡʪʠ ʟʘ ʟʥʘʯʝʥʥʷʤʠ ʚʽʜʣʽʢʽʚ ʘ ʪʘ ʚ ʨʝʡʦʢ 

ʯʝʨʝʟ ʛʦʨʠʟʦʥʪ ʧʨʠʣʘʜʫ ɻʇ ï ʚʠʩʦʪʫ ʚʽʟʠʨʥʦʛʦ ʧʨʦʤʝʥʷ ʥʘʜ ʧʦʚʝʨʭʥʝʶ 

ʧʦʯʘʪʢʫ ʚʽʜʣʢ̔ʫ ʟʘ ʬʦʨʤʫʣʦʶ 

ɻʇ = ʅɸ + ʘ. (9. 26) 

ʆʪʞʝ, ʛʦʨʠʟʦʥʪ ʧʨʠʣʘʜʫ ʥʘ ʩʪʘʥʮʽʾ ʜʦʨʽʚʥʶʝ ʚʠʩʦʪʽ ʪʦʯʢʠ ʧʣʶʩ ʚʽʜʣʽʢ 

ʯʦʨʥʦʽ ʰʢʘʣʠ ʨʝʡʢʠ, ʚʩʪʘʥʦʚʣʝʥʦʾ ʚ ʮʽʡ ʪʦʯʮʽ. 

3 ʨʠʩ. 9.37 ʤʦʞʥʘ ʟʘʧʠʩʘʪʠ 

ʅɹ=ɻʇ ï ʚ,  (9.27) 

ʪʦʙʪʦ ʚʠʩʦʪʘ ʪʦʯʢʠ ʜʦʨʽʚʥʶʻ ʛʦʨʠʟʦʥʪʫ ʧʨʠʣʘʜʫ ʤʽʥʫʩ ʚʽʜʣʢ̔ ʯʦʨʥʦʾ ʰʢʘʣʠ 

ʨʝʡʢʠ, ʚʩʪʘʥʦʚʣʝʥʦʾ ʚ ʮʽʡ ʪʦʯʮʽ. 

ʇʽʜ ʯʘʩ ʚʠʢʦʥʘʥʥʷ ʛʝʦʤʝʪʨʠʯʥʦʛʦ ʥʽʚʝʣʶʚʘʥʥʷ ʚʧʝʨʝʜ (ʨʠʩ. 9.37) ʥʽʚʝʣʽʨ 

ʚʩʪʘʥʦʚʣʶʶʪʴ ʪʘʢ, ʱʦʙ ʦʢʫʣʷʨ ʟʦʨʦʚʦʾ ʪʨʫʙʠ ʨʦʟʤʽʩʪʠʚʩʷ ʥʘʜ ʟʘʜʥʴʦʶ 

ʪʦʯʢʦʶ ɸ, ʘ ʥʘʜ ʧʝʨʝʜʥʴʦʶ ʪʦʯʢʦʶ ɹ ʚʩʪʘʥʦʚʣʶʶʪʴ ʨʝʡʢʫ. ʇʨʠʚʽʚʰʠ ʥʽʚʝʣip 

ʚ ʨʦʙʦʯʝ ʧʦʣʦʞʝʥʥʷ, ʚʽʜʣʽʯʫʶʪʴ ʯʦʨʥʫ ʰʢʘʣʫ ʧʝʨʝʜʥʴʦʾ ʨʝʡʢʠ (ʚʽʜʣʽʢ ʚ) ʪʘ 

ʚʠʤʽʨʶʶʪʴ ʨʫʣʝʪʢʦʶ ʘʙʦ ʟʘ ʜʦʧʦʤʦʛʦʶ ʨʝʡʢʠ ʚʠʩʦʪʫ ʚʽʟʠʨʥʦʛʦ ʧʨʦʤʝʥʷ ʥʘʜ 



149 

 

 

ʪʦʯʢʦʶ ɸ (ʪʦʙʪʦ ʚʽʜʜʘʣʴ i ʚʽʜ ʪʦʯʢʠ ɸ ʜʦ ʮʝʥʪʨʘ ʦʢʫʣʷʨʘ). 3 ʨʠʩ. 9.37 

ʦʯʝʚʠʜʥʦ, ʱʦ 

h  =  i -ʚ. (9.28) 

ʗʢ ʧʦʙʘʯʠʤʦ ʜʘʣʽ, ʥʽʚʝʣʶʚʘʥʥʷ iʟ ʩʝʨʝʜʠʥʠ ʤʘʻ ʟʥʘʯʥʽ ʧʝʨʝʚʘʛʠ ʥʘʜ 

ʥʽʚʝʣʶʚʘʥʥʷʤ ʚʧʝʨʝʜ. 

  

ʈʠʩ. 9.37. ʇʨʠʥʮʠʧ ʛʝʦʤʝʪʨʠʯʥʦʛʦ ʥʽʚʝʣʶʚʘʥʥʷ ʚʧʝʨʝʜ 

 

ʅʘ ʧʨʘʢʪʠʮʽ ʪʦʯʢʠ, ʤʽʞ ʷʢʠʤʠ ʧʦʪʨʽʙʥʦ ʚʠʟʥʘʯʠʪʠ ʧʝʨʝʚʠʱʝʥʥʷ, 

ʨʦʟʤʽɦ ʝʥʽ ʥʘ ʚʝʣʠʢʠʭ ʚʽʜʜʘʣʷʭ. ʊʦʜʽ ʜʣʷ ʧʝʨʝʜʘʚʘʥʥʷ ʧʝʨʝʚʠʱʝʥʥʷ ʨʦʙʣʷʪʴ 

ʥʝ ʦʜʥʫ ʩʪʘʥʮʽʶ, ʘ ʜʝʢʽʣʴʢʘ, ʽʥʢʦʣʠ ʜʝʩʷʪʢʠ ʩʪʘʥʮʽʡ. ʊʘʢʝ ʥʽʚʝʣʶʚʘʥʥʷ 

ʥʘʟʠʚʘʶʪʴ ʩʢʣʘʜʥʝ (ʧʦʩʣʽʜʦʚʥʝ) (ʨʠʩ. 9.38). ʇ̔ʜ ʯʘʩ ʧʨʦʢʣʘʜʘʥʥʷ ʥʽʚʝʣʽʨʥʦʛʦ 

ʭʦʜʫ ʥʽʚʝʣʶʚʘʥʥʷ ʚʠʢʦʥʫʶʪʴ ʤʝʪʦʜʦʤ iʟ ʩʝʨʝʜʠʥʠ. 

ʈʦʟʛʣʷʥʝʤʦ ʧʨʠʥʮʠʧ ʛʝʦʤʝʪʨʠʯʥʦʛʦ ʥʽʚʝʣʶʚʘʥʥʷ ʫ ʭʦʜʽ ʟ ʪʨʴʦʭ ʩʪʘʥʮʽʡ. 

ʅʝʭʘʡ ʚʠʩʦʪʠ ʪʦʯʦʢ A i ɹ ʚʽʜʦʤʽ ʟ ʛʝʦʤʝʪʨʠʯʥʦʛʦ ʥʽʚʝʣʶʚʘʥʥʷ ʚʠʱʦʛʦ ʢʣʘʩʫ.  

ʈʠʩ. 9.38. ʇʦʩʣʽʜʦʚʥʽʩʪʴ ʧʨʦʢʣʘʜʘʥʥʷ ʥʽʚʝʣʽʨʥʦʛʦ ʭʦʜʫ 

 

 ɼʣʷ ʧʨʦʢʣʘʜʘʥʥʷ ʥʽʚʝʣʽʨʥʦʛʦ ʭʦʜʫ ʤʽʞ ʮʠʤʠ ʪʦʯʢʘʤʠ ʥʽʚʝʣʽʨ 

ʚʩʪʘʥʦʚʣʶʶʪʴ ʥʘ ʩʪʘʥʮʽʾ I ʧʨʠʙʣʠʟʥʦ ʥʘ ʦʜʥʘʢʦʚʠʭ ʚʽʜʜʘʣʷʭ ʚʽʜ ʨʝʡʦʢ, ʱʦ 

ʚʩʪʘʥʦʚʣʝʥʽ ʚ ʪʦʯʢʘʭ ɸ i 1. ʈʝʡʢʫ ʚ ʪʦʯʮʽ ɸ ʥʘʟʠʚʘʶʪʴ ʟʘʜʥʴʦʶ, ʘ ʚ ʪʦʯʮʽ 1 ï 

ʧʝʨʝʜʥʴʦʶ.  ʇ̔ʩʣʷ ʮʴʦʛʦ ʟʯʠʪʫʶʪʴ ʚʽʜʣʽʢʠ ʘ1 ʚ1 ʟ̔ ʟʘʜʥʴʦʾ i ʧʝʨʝʜʥʴʦʾ ʨʝʡʦʢ 
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ʥʘ ʩʪʘʥʮʡ I. ʇʦʪʽʤ ʟʘʜʥʶ ʨʝʡʢʫ ʧʝʨʝʥʦʩʷʪʴ ʚ ʪʦʯʢʫ 2, ʘ ʥʽʚʝʣʽʨ ʚʩʪʘʥʦʚʣʶʶʪʴ 

ʥʘ ʩʪʘʥʮʽʾ II, ʧʦʩʝʨʝʜʠʥʽ ʤʽʞ ʪʦʯʢʘʤʠ 1 i 2. ʆʪʞʝ, ʨʝʡʢʘ, ʱʦ ʙʫʣʘ ʥʘ ʩʪʘʥʮʡ I 

ʟʘʜʥʴʦʶ, ʙʫʜʝ ʥʘ ʩʪʘʥʮʡ II ʧʝʨʝʜʥʴʦʶ, ʘ ʧʝʨʝʜʥʷ ï ʟʘʜʥʴʦʶ. ɿʯʠʪʫʶʪʴ 

ʚʽʜʣʽʢʠ ʨʝʡʦʢ ʘ2, i ʚ2. ʇʦʪʽʤ ʟʘʜʥʶ ʨʝʡʢʫ ʟ ʪʦʯʢʠ 1 ʧʝʨʝʥʦʩʷʪʴ ʚ ʪʦʯʢʫ ɹ, ʘ 

ʥʽʚʝʣʽʨ ʥʘ ʩʪʘʥʮʽʶ III  i ʟʯʠʪʫʶʪʴ ʚʽʜʣʽʢʠ ʘ3, ʚ3 iʟ ʟʘʜʥʴʦʾ i ʧʝʨʝʜʥʴʦʾ ʨʝʡʦʢ. 

ʊʦʙʪʦ, ʚʠʢʦʥʫʶʯʠ ʧʦʩʣʽʜʦʚʥʝ ʥʽʚʝʣʶʚʘʥʥʷ, ʧʨʦʢʣʘʜʘʶʪʴ ʥʽʚʝʣʨ̔ʥʠʡ xiʜ. 

ʊʦʯʢʠ, ʱʦ ʙʫʣʠ ʟʘʜʥʽʤʠ ʪʘ ʧʝʨʝʜʥʽʤʠ (ʪʦʙʪʦ ʪʦʯʢʠ 1 i 2) ʧʽʜ ʯʘʩ 

ʧʨʦʢʣʘʜʘʥʥʷ ʥʽʚʝʣʽʨʥʦʛʦ ʭʦʜʫ, ʥʘʟʠʚʘʶʪʴʩʷ ʟʚ'ʷʟʫʚʘʣʴʥʠʤʠ, ʦʩʢʽʣʴʢʠ ʚʦʥʠ 

ʟʚ'ʷʟʫʶʪʴ ʧʝʨʝʜʘʚʘʥʥʷ ʚʠʩʦʪ. 3 ʨʠʩ. 9.38 ʦʯʝʚʠʜʥʦ, ʱʦ h1 = a1 ï ʚ1;  h2 = a2 - 

ʚ2; h3 = a3- ʚ3. ɺ ʟʘʛʘʣʴʥʦʤʫ ʚʠʛʣʷʜʽ ʤʦʞʥʘ ʟʘʧʠʩʘʪʠ 

 h  ̔=ʘ̔ ïʚ̔.  (9.29) 

ʊʦʙʪʦ ʩʫʤʘ ʚʩʽʭ ʧʝʨʝʚʠʱʝʥʴ ʜʦʨʽʚʥʶʻ ʧʝʨʝʚʠʱʝʥʥʶ h ʤʽʞ ʢʽʥʮʝʚʠʤʠ 

ʪʦʯʢʘʤʠ ʭʦʜʫ 

 

  (9.30) 

 

ɿʥʘʶʯʠ ʚʠʩʦʪʫ ʪʦʯʢʠ ɸ (ʅʘ) i ʚʠʟʥʘʯʠʚʰʠ ʟʘ ʬʦʨʤʫʣʦʶ (9.32) ʧʝʨʝʚʠ- 

ʱʝʥʥʷ ʥʘ ʢʦʞʥʽʡ ʩʪʘʥʮʽʾ, ʤʦʞʥʘ ʦʙʯʠʩʣʠʪʠ ʚʠʩʦʪʠ ʚcix ʟʚ'ʷʟʫʚʘʣʴʥʠʭ ʪʦʯʦʢ 

ʟʘ ʬʦʨʤʫʣʘʤʠ 

  H 1=H A + h1 ;  

 H 2=H l +h 2 ;  (9.31) 

 Hɹ=H 2+h3 ;  

ʗʢʱʦ ʚʽʜʦʤʽ ʚʠʩʦʪʠ ʟʚ'ʷʟʫʚʘʣʴʥʠʭ ʪʦʯʦʢ 1, 2, ʪʦ ʤʦʞʥʘ ʚʽʜʨʘʟʫ ʟʥʘʡʪʠ 

ʚʠʩʦʪʫ ʢʽʥʮʝʚʦʾ ʪʦʯʢʠ ʅɹ ʟʘ ʬʦʨʤʫʣʦʶ 

 ʅɹ=ʅɸ+Вh i .  (9.32) 

9.5.2. ʉʧʽʣɹʥʠʡ ʚʧʣʠʚ ʢʨʠʚʠʥʠ ɿʝʤʣʽ ʪʘ ʚʝʨʪʠʢʘʣʴʥʦʾ ʨʝʬʨʘʢʮʽʾ ʥʘ 

ʨʝʟʫʣʴʪʘʪʠ ʛʝʦʤʝʪʨʠʯʥʦʛʦ ʥʽʚʝʣʶʚʘʥʥʷ 

ɺʠʢʦʨʠʩʪʘʻʤʦ ʨʠʩ. 9.39, ʥʘ ʷʢʦʤʫ ʩʚʽʪʣʦʚʘ ʢʨʠʚʘ ʧʦʚʝʨʥʫʪʘ ʚʠʧʫʢʣʽʩʪʶ 

ʚʥʠʟ, ʱʦ ʩʧʨʠʯʠʥʝʥʦ ʟʨʦʩʪʘʥʥʷʤ ʛʫʩʪʠʥʠ ʧʦʚʽʪʨʷ ʟ ʚʠʩʦʪʦʶ ʫ ʩʚʽʪʣʠʡ ʧʝʨʽʦʜ 

ʜʦʙʠ. ɯʩʪʠʥʥʝ ʧʝʨʝʚʠʱʝʥʥʷ h ʤʦʞʥʘ ʦʪʨʠʤʘʪʠ ʷʢ ʨʽʟʥʠʮʶ ʚʽʜʣʽʢʽʚ ʨʝʡʦʢ ʘӾ ʪʘ 

ʚ' [9, 10]. 

h = a'  ï ʚ'. (9.33) 

ʅʘ ʨʠʩ.9.39 ʚʽʜʣʽʢʠ ʘ ʪʘ ʚ ï ʮʝ ʬʘʢʪʠʯʥʽ ʚʽʜʣʽʢʠ ʨʝʡʦʢ; ʂɸ, ʂɺ ï ʚʧʣʠʚ 

ʢʨʠʚʠʥʠ ɿʝʤʣʽ ʥʘ ʚʽʜʣʽʢʠ ʨʝʡʦʢ; rɸ, rB ï ʚʧʣʠʚ ʚʝʨʪʠʢʘʣʴʥʦʾ (ʥʽʚʝʣʽʨʥʦʾ) 

ʨʝʬʨʘʢʮʽʾ ʥʘ ʮʽ ʚʽʜʣʽʢʠ. 

ʗʢʱʦ ʚʽʜʜʘʣʽ ʚʽʜ ʥʽʚʝʣʽʨʘ ʜʦ ʨʝʡʦʢ piʚʥi (piʚʥʽʩʪʴ ʧʣʽʯ), ʂɸ = ʂɺ. ʆʜʥʘʢ 

ʟʛʽʜʥʦ ʟ ʨʠʩ. 9.39  rɸ <  r B, ʪʦʤʫ ʱʦ ʧʨʦʤʽʥʴ ʥʘ ʧʝʨʝʜʥʶ ʨʝʡʢʫ ʧʨʦʭʦʜʠ ʥʠʞ-

ʯʝ ʥʘʜ ʧʦʚʝʨʭʥʝʶ ɿʝʤʣʽ ʪʘ ʚʠʢʨʠʚʣʷʻʪʴʩʷ ʙʽʣʴʰʝ. ɹʝʟʧʦʩʝʨʝʜʥʴʦ ʟ ʨʠʩʫʥʢʘ 

ʤʘʻʤʦ  

  ʘ
ǋ =  a ï KA ï r A  

  (9.34) 

ʚǋ = ʚ ï ʂɺ ï rɺ 

1 1 1

.
n n n

i i ʽ

n n n

h h a ʚ
= = =

= = -ä ä ä



151 

 

 

ʇʜ̔ʩʪʘʚʣʷʶʯʠ ʟʥʘʯʝʥʥʷ a' i ʚ' ʟ ʬʦʨʤʫʣʠ (9.33) ʚ (9.34), ʦʪʨʠʤʘʻʤʦ 

h = ʘ ï ʚ ï r A +  r B. (9.35) 

ʇʦʟʥʘʯʠʤʦ ʚʠʤʽʨʷʥʝ ʧʝʨʝʚʠʱʝʥʥʷ hʚ ʷʢ ʘ ï ʚ i  ʜʠʬʝʨʝʥʮʽʘʣʴʥʫ 

ʨʝʬʨʘʢʮʽʶ ȹr ʯʝʨʝʟ ʨʟ̔ʥʠʮʶ rɺ ï rɸ. 3 ʫʨʘʭʫʚʘʥʥʷʤ ʧʦʟʥʘʯʝʥʴ ʬʦʨʤʫʣʘ 

(9.35) ʥʘʙʫʜʝ ʚʠʛʣʷʜʫ 

h = hʚ +  ȹr . (9.36) 

ʂʦʣʠ ʩʚʽʪʣʦʚʘ ʢʨʠʚʘ ʧʦʚʝʨʥʫʪʘ ʚʠʧʫʢʣʽʩʪʶ ʚʚʝʨʭ (ʷʢʱʦ ʟʤʝʥʰʫʻʪʴʩʷ 

ʛʫʩʪʠʥʘ ʧʦʚʽʪʨʷ ʟ ʚʠʩʦʪʦʶ, ʧʝʨʝʚʘʞʥʦ ʚ ʥʽʯʥʠʡ ʧʝʨʽʦʜ ʜʦʙʠ), ʪʦ ʬʦʨʤʫʣʘ 

(9.36) ʤʘʪʠʤʝ ʚʠʛʣʷʜ 

h = hʚ ï ȹr . (9.37) 

ʈʽʚʥʷʥʥʷ (9.36) ʪʘ (9.37) ʧʨʘʚʠʣʴʥʽ ʷʢ ʜʣʷ ʜʦʜʘʪʥʠʭ, ʪʘʢ i ʜʣʷ ʚʽʜ'ʻʤʥʠʭ 

ʧʝʨʝʚʠʱʝʥʴ. ʋ paʟi ʽʥʚʝʨʩʽʾ ʛʫʩʪʠʥʠ (ʚʜʝʥʴ) ʚʠʤʽʨʷʥʝ ʧʝʨʝʚʠʱʝʥʥʷ 

ʟʤʝʥʰʝʥʝ, ʘ ʫ paʟi ʟʤʝʥʰʝʥʥʷ ʛʫʩʪʠʥʠ ʟ ʚʠʩʦʪʦʶ (ʟʘʟʚʠʯʘʡ ʚʥʦʯʽ, ʨʘʥʦ-

ʚʨʘʥʮʽ ʪʘ ʫʚʝʯʝʨʽ) ï ʟʙʽʣʴʰʝʥʝ ʚʝʨʪʠʢʘʣʴʥʦʶ ʨʝʬʨʘʢʮʽʻʶ. ʎʝ ʦʟʥʘʯʘʻ, ʱʦ ʚ 

ʧʝʨʰʦʤʫ ʚʠʧʘʜʢʫ ʧʦʧʨʘʚʢʠ ʟʘ ʨʝʬʨʘʢʮʽʶ ʜʦʜʘʪʥʽ, ʘ ʚ ʜʨʫʛʦʤʫ ï ʚʽʜ'ʻʤʥʽ. 

 

ʈʠʩ. 9.39. ɻʝʦʤʝʪʨʽʷ ʜʽʾ ʚʝʨʪʠʢʘʣʴʥʦʾ ʨʝʬʨʘʢʮʽʾ ʪʘ ʢʨʠʚʠʥʠ  

ɿʝʤʣʽ ʥʘ ʨʝʟʫʣʴʪʘʪʠ ʛʝʦʤʝʪʨʠʯʥʦʛʦ ʥʽʚʝʣʶʚʘʥʥʷ 

 

ʆʪʞʝ, ʜʣʷ ʟʤʝʥʰʝʥʥʷ ʜʽʾ ʚʝʨʪʠʢʘʣʴʥʦʾ ʨʝʬʨʘʢʮʽʾ ʥʘ ʩʝʨʝʜʥʻ ʧʝʨʝʚʠ-

ʱʝʥʥʷ ʥʝʦʙʭʽʜʥʦ ʧʨʷʤʠʡ ʥʽʚʝʣʽʨʥʠʡ ʭʽʜ ʧʨʦʢʣʘʜʘʪʠ ʟʘ ʦʜʥʽʻʾ ʩʪʨʘʪʠʬʢ̔ʘʮʽʾ 

ʛʫʩʪʠʥʠ ʧʦʚʽʪʨʷ, ʘ ʟʚʦʨʦʪʥʠʡ ï ʟʘ ̔ʥʰʦʾ. ʈʦʟʨʦʙʣʝʥʦ ʜʝʢʽʣʴʢʘ ʤʝʪʦʜʽʚ 

ʚʠʟʥʘʯʝʥʥʷ ʨʝʬʨʘʢʮʽʾ i ʚʚʝʜʝʥʥʷ ʧʦʧʨʘʚʦʢ ʟʘ ʨʝʬʨʘʢʮʽʶ. 

ʑʦʜʦ ʚʧʣʠʚʫ ʢʨʠʚʠʥʠ ɿʝʤʣʽ ʥʘ ʨʝʟʫʣʴʪʘʪʘ ʛʝʦʤʝʪʨʠʯʥʦʛʦ ʥʽʚʝʣʶʚʘʥʥʷ, 

ʪʦ, ʷʢʱʦ piʚʥʽ ʧʣʝʯʽ ʥʽʚʝʣʶʚʘʥʥʷ, ʚʧʣʠʚʦʤ ʢʨʠʚʠʥʠ ɿʝʤʣʽ ʤʦʞʥʘ ʟʥʝʭʪʫʚʘʪʠ.  

9.5.3. ɼʝʨʞʘʚʥʘ ʥʽʚʝʣʽʨʥʘ ʤʝʨʝʞʘ 

ɼʝʨʞʘʚʥʘ ʛʝʦʜʝʟʠʯʥʘ ʤʝʨʝʞʘ (ɼɻʄ) ï ʮʝ ʩʫʢʫʧʥʽʩʪʴ ʧʫʥʢʪʽʚ, ʨʽʚʥʦʤʽʨʥʦ 

ʨʦʟʪʘʰʦʚʘʥʠʭ ʥʘ ʧʦʚʝʨʭʥʽ ɿʝʤʣʽ ʚ ʤʝʞʘʭ ʪʝʨʠʪʦʨʽʾ ʢʨʘʾʥʠ i ʟʘʢʨʽʧʣʝʥʠʭ ʥʘ 
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ʤʽʩʮʝʚʦʩʪʽ ʩʧʝʮʽʘʣʴʥʠʤʠ ʮʝʥʪʨʘʤʠ, ʷʢʽ ʟʘʙʝʟʧʝʯʫʶʪʴ ʟʙʝʨʝʞʝʥʥʷ ʪʘ ʩʪʽʡʢʽʩʪʴ 

ʧʫʥʢʪʽʚ ʫ ʧʣʘʥʦʚʦʤʫ ʪʘ ʚʠʩʦʪʥʦʤʫ ʚʽʜʥʦʰʝʥʥʷʭ ʥʘ ʪʨʠʚʘʣʠʡ ʯʘʩ [9]. 

ɼɻʄ ʻ ʥoci̒ ʤ ʩʠʩʪʝʤʠ ʢʦʦʨʜʠʥʘʪ ʪʘ ʚʠʩʦʪ ʋʢʨʘʾʥʠ i ʤʘʻ ʜʚʽ ʩʢʣʘʜʦʚʽ: 

ʧʣʘʥʦʚʫ ʪʘ ʚʠʩʦʪʥʫ. ʋ ʮʴʦʤʫ ʨʦʟʜʽʣʽ ʨʦʟʛʣʷʥʝʤʦ ʪʽʣʴʢʠ ʚʠʩʦʪʥʽ ʤʝʨʝʞʽ. 

ʅʘʟʚʝʤʦ ʪʨʠ ʛʦʣʦʚʥʽ ʛʨʫʧʠ ʟʘʜʘʯ, ʨʦʟʚ'ʷʟʘʪʠ ʷʢʽ ʥʝʤʦʞʣʠʚʦ ʙʝʟ 

ɼʝʨʞʘʚʥʦʾ ʚʠʩʦʪʥʦʾ ʦʩʥʦʚʠ: 

1. ʊʦʧʦʛʨʘʬ̔ʯʥʝ ʟʥʽʤʘʥʥʷ. ɿʦʙʨʘʟʠʪʠ ʥʘ ʢʘʨʪʘʭ ʪʘ ʧʣʘʥʘʭ ʨʝʣʴʻʬ 

ʤʽʩʮʝʚʦʩʪʽ ʚ ʻʜʠʥʽʡ ʜʣʷ ʚciʻʾ ʢʨʘʾʥʠ ʩʠʩʪʝʤʽ ʚʠʩʦʪ ʥʝʤʦʞʣʠʚʦ ʙʝʟ ʜʦʩʪʘʪʥʴʦ 

ʛʫʩʪʦʾ ʩʠʩʪʝʤʠ ʪʦʯʦʢ ʟ ʚʽʜʦʤʠʤʠ ʚʠʩʦʪʘʤʠ. 

2. ɹʫʜʽʚʥʠʮʪʚʦ, ʤʝʣʽʦʨʘʮʽʷ ʪʘ ʽʥʰʽ ʟʘʜʘʯʽ ʽʥʞʝʥʝʨʥʦ-ʪʝʭʥʽʯʥʦʛʦ 

ʭʘʨʘʢʪʝʨʫ. ʅʝ ʟʥʘʶʯʠ ʚʠʩʦʪ, ʥʝʤʦʞʣʠʚʦ ʟʙʫʜʫʚʘʪʠ ʥʘʡʧʨʦʩʪʽʰʫ ʩʧʦʨʫʜʫ, ʥʝ 

ʢʘʞʫʯʠ ʚʞʝ ʧʨʦ ʬʘʙʨʠʢʠ, ʟʘʚʦʜʠ, ʝʣʝʢʪʨʦʩʪʘʥʮʽʾ, ʤʝʪʨʦ ʪʘ ʜʝʩʷʪʢʠ ʽʥʰʠʭ 

ʩʢʣʘʜʥʠʭ ʩʧʦʨʫʜ. 

3. Hayʢʦoʚi ʟʘʜʘʯʽ. ʉʫʯʘʩʥʘ ʛʝʦʜʝʟʽʷ ʚʠʚʯʘʻ ʥʝ ʪʽʣʴʢʠ ʬʦʨʤʫ ʪʘ ʨʦʟʤʽʨʠ 

ɿʝʤʣʽ, ʘʣʝ ʡ ʾʭʥʽ ʟʤʽʥʠ ʚ ʧʨʦʩʪʦʨʽ ʪʘ ʯaci, ʘ ʜʣʷ ʮʴʦʛʦ ʧʦʪʨʽʙʥʦ ʙʘʛʘʪʦʨʘʟʦʚʦ, 

ʧʦʚʪʦʨʥʦ ʚʠʟʥʘʯʘʪʠ ʚʠʩʦʪʠ ʟ ʚʠʩʦʢʦʶ ʪʦʯʥʽʩʪʶ, ʦʩʢʽʣʴʢʠ ʟʘ pʽʢ-ʜʚʘ ʚʦʥʠ 

ʟʤʽʥʶʶʪʴʩʷ ʥʘ ʜʝʢʽʣʴʢʘ ʤʽʣʽʤʝʪʨʽʚ. 

ʅʘ ʦʩʦʙʣʠʚʫ ʫʚʘʛʫ ʟʘʩʣʫʛʦʚʫʻ ʚʠʚʯʝʥʥʷ ʣʦʢʘʣʴʥʠʭ ʛʝʦʜʠʥʘʤʽʯʥʠʭ ʷʚʠʱ 

ʥʘ ʚʘʞʣʠʚʠʭ ʧʨʦʤʠʩʣʦʚʠʭ ʦʙ'ʻʢʪʘʭ. ɺʠʩʦʢʦʪʦʯʥʽ ʧʦʚʪʦʨʥʽ ʚʠʤʽʨʶʚʘʥʥʷ 

ʜʘʶʪʴ ʟʤʦʛʫ ʧʨʦʛʥʦʟʫʚʘʪʠ ʨʫʭʠ ʟʝʤʥʦʾ ʢʦʨʠ, ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ, 

ʟʘʧʦʙʽʛʘʪʠ ʘʚʘʨʽʷʤ ʪʘ ʢʘʪʘʩʪʨʦʬʘʤ. ʆʪʞʝ, ʥʽʚʝʣʽʨʥʘ ʤʝʨʝʞʘ ʤʘʻ ʚʝʣʠʢʝ 

ʟʥʘʯʝʥʥʷ ʜʣʷ ʝʢʦʥʦʤʢ̔ʠ, ʥʘʫʢʠ ʪʘ ʦʙʦʨʦʥʠ ʢʨʘʾʥʠ. 

ɼʝʨʞʘʚʥʘ ʥʽʚʝʣʽʨʥʘ ʤʝʨʝʞʘ ʋʢʨʘʾʥʠ ʧʦʜʽʣʷʻʪʴʩʷ ʥʘ ʯʦʪʠʨʠ ʢʣʘʩʠ: 

ʤʝʨʝʞʽ I, II, III ʪʘ IV ʢʣʘʩʽʚ 

ɿʘ ʧʦʯʘʪʢʦʚʫ ʥʫʣʴʦʚʫ ʚʽʜʤʽʪʢʫ ʚʠʩʦʪ ʚ ʋʢʨʘʾʥʽ ʧʨʠʡʥʷʪʦ ʫʩʝʨʝʜʥʝʥʠʡ ʟʘ 

ʙʘʛʘʪʦ ʨʦʢʽʚ ʩʧʦʩʪʝʨʝʞʝʥʴ ʨʽʚʝʥʴ ɹʘʣʪʽʡʩʴʢʦʛʦ ʤʦʨʷ ï ʥʫʣʴ-ʧʫʥʢʪ 

ʂʨʦʥʰʪʘʜʪʩʴʢʦʛʦ ʬʫʪʰʪʦʢʘ. 

ɼʝʨʞʘʚʥʽ ʥʽʚʝʣʽʨʥʽ ʤʝʨʝʞʽ I i II ʢʣʘʩʽʚ ï ʛʦʣʦʚʥʘ ʚʠʩʦʪʥʘ ʦʩʥʦʚʘ ʢʨʘʾʥʠ. 

ʅʽʚʝʣʽʨʥʽ ʤʝʨʝʞʽ Ill  i IV ʢʣʘʩʽʚ ʟʛʫʱʫʶʪʴ ʤʝʨʝʞʫ ʪʦʯʦʢ iʟ ʚʽʜʦʤʠʤʠ ʚʠʩʦ-

ʪʘʤʠ. ʅʚ̔ʝʣʶʚʘʥʥʷ I ʢʣʘʩʫ ʚʠʢʦʥʫʶʪʴ iʟ ʥʘʡʚʠʱʦʶ ʪʦʯʥʽʩʪʶ, ʷʢʦʾ ʤʦʞʥʘ 

ʜʦʩʷʛʪʠ ʟʘʚʜʷʢʠ ʩʫʯʘʩʥʦʤʫ ʨʽʚʥʶ ʛʝʦʜʝʟʠʯʥʦʾ ʪʝʭʥʢ̔ʠ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ 

ʥʘʡʪʦʯʥʽh ʽ ʧʨʠʣʘʜʠ ʪʘ ʤʝʪʦʜʠ ʥʽʚʝʣʶʚʘʥʥʷ. ʊʦʯʥʽʩʪʴ ʥʽʚʝʣʽʨʥʠʭ ʤʝʨʝʞ II, 

III, IV ʢʣʘʩʽʚ ʧʦʩʪʫʧʦʚʦ ʟʤʝʥʰʫʻʪʴʩʷ. 

ʅʽʚʝʣʶʚʘʥʥʷ I ʢʣʘʩʫ ʚʠʢʦʥʫʶʪʴ ʯʝʨʝʟ ʢʦʞʥʽ 25 ʨʦʢʽʚ, ʘ ʚ ʩʝʡʩʤʽʯʥʠʭ 

ʨʘʡʦʥʘʭ ʯʝʨʝʟ ʢʦʞʥʽ 15 ʨʦʢʽʚ. ʅʚ̔ʝʣʶʚʘʥʥʷ II ʢʣʘʩʫ ʧʦʚʪʦʨʶʶʪʴ ʯʝʨʝʟ 35 ʪʘ  

25 ʨʦʢʽʚ ʚʽʜʧʦʚʽʜʥʦ. 

ɻʨʘʥʠʯʥʽ ʟʥʘʯʝʥʥʷ ʚʠʧʘʜʢʦʚʠʭ ʪʘ ʩʠʩʪʝʤʘʪʠʯʥʠʭ ʩʝʨʝʜʥʽʭ ʢʚʘʜʨʘʪʠʯʥʠʭ 

ʧʦʭʠʙʦʢ ʥʽʚʝʣʶʚʘʥʥʷ ʨʽʟʥʠʭ ʢʣʘʩʽʚ ʥʘ 1 ʢʤ ʭʦʜʫ ʪʘ ʜʦʧʫʩʪʠʤʽ ʥʝʚ'ʷʟʢʠ ʚ 

ʥʽʚʝʣʽʨʥʠʭ ʧʦʣʽʛʦʥʘʭ ʘʙʦ ʭʦʜʘʭ ʥʘʚʝʜʝʥʦ ʚ ʪʘʙʣ. 9.3 [7]. 

ʋ ʪʘʙʣ. 9.3, L ï ʧʝʨʠʤʝʪʨ (ʜʦʚʞʠʥʘ) ʥʽʚʝʣʽʨʥʦʛʦ ʧʦʣʽʛʦʥʘ ʯʠ ʭʦʜʫ ʚ 

ʢʽʣʦʤʝʪʨʘʭ. ʇʦʭʠʙʢʠ – ʪʘ „ ʦʙʯʠʩʣʶʶʪʴ ʟʘ ʥʝʚ'ʷʟʢʘʤʠ fh ʫ ʧʦʣʽʛʦʥʘʭ ʘʙʦ 

ʭʦʜʘʭ. 

ʉʭʝʤʘʪʠʯʥʦ ʧʦʩʣʽʜʦʚʥʝ ʟʘʧʦʚʥʝʥʥʷ ʜʝʷʢʦʾ ʪʝʨʠʪʦʨʡ ʧʫʥʢʪʘʤʠ ʥʽʚʝʣʽʨʥʦʾ 

ʤʝʨʝʞʽ ʨʽʟʥʠʭ ʢʣʘʩʽʚ ʤʦʞʥʘ ʫʷʚʠʪʠ ʪʘʢ, ʷʢ ʮʝ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ. 9.40. 
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ʊʘʙʣʠʮʷ 9.3 

 

 

 

ʃiʥʽʾ ɼʝʨʞʘʚʥʦʾ ʥʽʚʝʣʽʨʥʦʾ ʤʝʨʝʞʽ I, II, III , IV  ʢʣʘʩʽʚ ʟʘʢʨʽʧʣʶʶʪʴ  

ʨʝʧʝʨʘʤʠ ʥʝ ʨʽʜʰʝ ʥʽʞ ʯʝʨʝʟ 5 ʢʤ. ʈʝʧʝʨʠ ï ʮʝ ʬʫʥʜʘʤʝʥʪʘʣʴʥʦ ʟʘʢʨʽʧʣʝʥʽ ʥʘ 

ʤʽʩʮʝʚʦʩʪʽ ʧʫʥʢʪʠ ʟ ʚʽʜʦʤʠʤʠ ʚʠʩʦʪʘʤʠ. 

ʅʽʚʝʣʽʨʥʽ ʤʝʨʝʞʽ ʚ ʤʽʩʪʘʭ, ʥʘʩʝʣʝʥʠʭ ʧʫʥʢʪʘʭ, ʥʘ ʛʝʦʜʠʥʘʤʽʯʥʠʭ 

ʧʦʣʽʛʦʥʘʭ ʤʘʶʪʴ ʧeʚʥi ʦʩʦʙʣʠʚʦʩʪʽ, ʷʢʽ ʧʦʣʷʛʘʶʪʴ ʚ ʪʦʤʫ, ʱʦ ʧʦʚʪʦʨʥʝ 

ʥʽʚʝʣʶʚʘʥʥʷ ʚʠʢʦʥʫʶʪʴ ʯʘʩʪʽʰʝ, ʥʽʞ 

ʚ ʜʝʨʞʘʚʥʠʭ ʤʝʨʝʞʘʭ, ʧʦʣʛ̔ʦʥʠ ʪʘ 

ʭʦʜʠ ï ʢʦʨʦʪʰʽ, ʘ ʨʝʧʝʨʠ ʟʘʢʣʘʜʘʶʪʴ 

ʟʥʘʯʥʦ ʱʽʣʴʥʽʰʝ: I, II  ʢʣʘʩʠ ï ʯʝʨʝʟ 2 

ï 3 ʢʤ; III , IV  ʢʣʘʩʠ ï ʯʝʨʝʟ 300 ï 800 

ʤ [9]. 

9.5.4. Hiʚʝʣ̔ʨʥʽ ʟʥʘʢʠ 

ʅ̔ ʚʝʣʽʨʥʽ ʟʥʘʢʠ ʥʘʟʠʚʘʶʪʴ ʨʝʧʝ-

ʨʦʤ ʪʘ ʤʘʨʢʦʶ. ʈʝʧʝʨʠ ʢʣʘʩʠ-

ʬʽʢʫʶʪʴ ʥʘ ʛʨʫʥʪʦʚʽ, ʩʢʝʣʴʥʽ, 

cmiʥʥi. ʄʘʨʢʠ ʟʘʢʣʘʜʘʶʪʴ ʪʽʣʴʢʠ ʫ 

ʩʪʽʥʠ ʩʧʦʨʫʜ. ɻʦʣʦʚʥʦʶ ʚʽʜʤʽʥʥʽʩʪʶ 

ʤʽʞ ʨʝʧʝʨʦʤ i ʤʘʨʢʦʶ ʻ ʪʝ ʤʽʩʮʝ 

(ʪʦʯʢʘ), ʚʠʩʦʪʫ ʷʢʦʾ ʚʠʟʥʘʯʘʶʪʴ. ʋ 

peʧepiʚ ʪʘʢʦʶ ʪʦʯʢʦʶ ʻ ʚʝʨʭʥʽʡ 

ʚʠʩʪʫʧ ʟʘʟʚʠʯʘʡ ʩʬʝʨʠʯʥʦʾ ʛʦʣʦʚʢʠ 

ʨʝʧʝʨʘ. ʄʘʨʢʘ ʤʘʻ ʢʨʫʛʣʠʡ ʦʪʚʽʨ, 

ʮʝʥʪʨ ʷʢʦʛʦ i ʻ ʪʦʯʢʦʶ, ʚʠʩʦʪʫ ʷʢʦʾ 

ʚʠʟʥʘʯʘʶʪ. 

ɿʘʣʝʞʥʦ ʚʽʜ ʚʘʞʣʠʚʦʩʪʽ ʪʘ ʩʧʝʮʠʬʽʯʥʠʭ ʧʨʠʟʥʘʯʝʥʴ peʧepiʚ ʾx ʤʦʞʥʘ 

ʧʦʜʽʣʠʪʠ ʥʘ: 

1.  Biʢʦʚʽ (ʛʨʫʥʪʦʚʽ ʪʘ ʩʢʝʣʴʥʽ). 

2. ʌʫʥʜʘʤʝʥʪʘʣʴʥʽ (ʟʘʣʽʟʦʙʝʪʦʥʥʽ, ʘʟʙʝʩʪʦʮʝʤʝʥʪʥʽ, ʪʨʫʙʯʘʪʽ 

(ʤʝʪʘʣeʚ)̔ ʪʘ ʩʢʝʣʴʥʽ). 

3. ɿʚʠʯʘʡʥʽ (ʛʨʫʥʪʦʚʽ ʪʘ ʩʪʽʥʥʽ). 

4. ʊʠʤʯʘʩʦʚʽ. 

ʂʣʘʩ ʥʽʚʝʣʶʚʘʥʥʷ 
ɻʨʘʥʠʯʥʽ ʩʝʨʝʜʥʽ ʢʚʘʜʨʘʪʠʯʥʽ ʧʦʭʠʙʢʠ 

ɼʦʧʫʩʪʠʤʽ ʥʝʚ'ʷʟʢʠ 
ʚʠʧʘʜʢʦʚʽ ɖ, ʤʤ/ʢʤ ʩʠʩʪʝʤʘʪʠʯʥʽ ů, ʤʤ/ʢʤ 

I 0,8 0,08 3 ʤʤ ãL  (ʂʄ) 

II  2,0 0,20 5 ʤʤ ãL (ʂʄ) 

III  5,0 ï 10 ʤʤ ãL  (ʂʄ) 

IV  10,0 ï 20 ʤʤ ãL (ʂʄ) 

 

 

 

 

 

 

 

 

 

 

 

 

ʈʠʩ. 9.40. ʉʭʝʤʘ ʧʦʩʣʽʜʦʚʥʦʛʦ ʟʛʫʱʝʥ- 

ʥʷ (ʟʘʧʦʚʥʝʥʥʷ) ʧʦʣʽʛʦʥʘ II ʢʣʘʩʫ 

ʥʽʚʝʣʽʨʥʠʤʠ ʭʦʜʘʤʠ: 
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Biʢʦʚi ʪʘ ʬʫʥʜʘʤʝʥʪʘʣʴʥʽ ʨʝʧʝʨʠ ʟʘʢʣʘʜʘʶʪʴ ʪʽʣʴʢʠ ʥʘ ʣʽʥʽʷʭ 

ʥʽʚʝʣʶʚʘʥʥʷ I ʪʘ II ʢʣʘʩʽʚ ʫ ʤʽʩʮʷʭ ʧʝʨʝʪʠʥʫ ʮʠʭ ʣʽʥʽʡ ʪʘ ʥʘ ʛʝʦʜʠʥʘʤʽʯʥʠʭ 

ʧʦʣʽʛʦʥʘʭ. Biʢʦʚi ʨʝʧʝʨʠ ʜʘʶʪʴ ʟʤʦʛʫ ʚʠʚʯʘʪʠ ʚʝʨʪʠʢʘʣʴʥʽ ʨʫʭʠ ʟʝʤʥʦʾ ʢʦʨʠ, 

ʦʩʢʽʣʴʢʠ ʾʭ ʟʘʢʣʘʜʘʶʪʴ ʫ ʢʦʨʽʥʥʽ ʧʦʨʦʜʠ. 

ʌʫʥʜʘʤʝʥʪʘʣʴʥʽ ʨʝʧʝʨʠ ʟʘʙʝʟʧʝʯʫʶʪʴ ʙʘʛʘʪʦʨʽʯʥʝ ʟʙʝʨʽʛʘʥʥʷ ʚʠʩʦʪ- ʥʦʾ 

ʦʩʥʦʚʠ ʪʘ ʜʘʶʪʴ ʟʤʦʛʫ ʚʠʚʯʘʪʠ ʨʫʭʠ ʟʝʤʥʦʾ ʧʦʚʝʨʭʥʽ. ɰx ʟʘʢʣʘʜʘʶʪʴ ʥʘ ʣʽʥʽʷʭ 

I i II ʢʣʘʩʫ ʥʝ ʨʽʜʰʝ ʥʽʞ ʯʝʨʝʟ 60 ʢʤ, ʘ ʚ ʩʝʡʩʤʽʯʥʠʭ ʨʘʡʦʥʘʭ ï ʯʝʨʝʟ 40 ʢʤ. 

ʌʫʥʜʘʤʝʥʪʘʣʴʥʽ ʨʝʧʝʨʠ ʟʘʢʣʘʜʘʶʪʴ ʪʘʢʦʞ ʧʦʙʣʠʟʫ ʤʦʨʩʴʢʠʭ, ʦʩʥʦʚʥʠʭ 

ʨʽʯʢʦʚʠʭ ʪʘ ʦʟʝʨʥʠʭ ʨʽʚʥʝʚʠʭ ʧʦʩʪʽʚ. 

ɿʚʠʯʘʡʥʽ ʨʝʧʝʨʠ ʟʘʢʣʘʜʘʶʪʴ ʥʘ ʣʽʥʽʷʭ I, II, III , IV ʢʣʘʩʽʚ. ʎ̔ ʨʝʧʝʨʠ 

ʥʘʟʠʚʘʶʪʴ, ʛʨʫʥʪʦʚʠʤʠ ʘʙʦ ʩʪʽʥʥʠʤʠ.  

ɻʨʫʥʪʦʚʽ ʨʝʧʝʨʠ ʟʘʢʣʘʜʘʶʪʴ ʪʘʢʠʤʠ ʩʧʦʩʦʙʘʤʠ: 

1. ʂʦʪʣʦʚʠʥʥʠʤ. ʎʝʡ ʩʧʦʩʽʙ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʫ ʤʽʩʮʷʭ, ʜʝ ʥʝʤʦʞʣʠʚʦ 

ʚʠʢʦʨʠʩʪʘʪʠ ʤʝʭʘʥʽʟʤʠ. 

2. ʉʚʝʨʜʣʦʚʠʥʥʠʤ. ʈʝʧʝʨ ʟʘʢʣʘʜʘʶʪʴ ʫ ʛʨʫʥʪ ʟʘ ʜʦʧʦʤʦʛʦʶ ʙʫʨʦʚʠʭ 

ʤʘʰʠʥ. 

3. ɿʘʙʠʚʘʥʥʷʤ ʙʝʟʘʥʢʝʨʥʠʭ peʧepiʚ ʧʘʣʝʟʘʙʠʚʥʠʤʠ ʤʝʭʘʥʽʟʤʘʤʠ. 

4. ɿʘʛʚʠʥʯʫʚʘʥʥʷʤ ʤʝʪʘʣʝʚʠʭ ʪʨʫʙ ʫ ʨʘʡʦʥʘʭ ʟ ʧʠʱʘʥʠʤʠ ʪʘ 

ʟʘʙʦʣʦʯʝʥʠʤʠ ʛʨʫʥʪʘʤʠ. 

ʉʪʽʥʥʽ, ʩʢʝʣʴʥʽ ʨʝʧʝʨʠ ʪʘ ʤʘʨʢʠ ʟʘʢʣʘʜʘʶʪʴ, ʷʢ ʧʨʘʚʠʣʦ, ʙʫʨʽʥʥʷʤ iʟ 

ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʩʚʝʨʜʝʣ ʪʘ ʙypiʚ ʘʙʦ ʰʣʷʤʙʫʨʘ. ɯʩʥʫʻ ʜʫʞʝ ʙʘʛʘʪʦ ʨʽʟʥʠʭ 

ʪʠʧʽʚ peʧepiʚ. ʆʜʥʘʢ, ʦʩʢʽʣʴʢʠ ʫʩʷ ʪʝʨʠʪʦʨʽʷ ʋʢʨʘʾʥʠ ʚʭʦʜʠʪʴ ʫ ʟʦʥʫ 

ʩʝʟʦʥʥʦʛʦ ʧʨʦʤʝʨʟʘʥʠʷ ʛʨʫʥʪʽʚ, ʪʦ, ʷʢ ʧʨʘʚʠʣʦ, ʟʘʢʣʘʜʘʶʪʴ ʨʝʧʝʨʠ, 

ʧʨʠʟʠʘʯʝʥʽ ʩʘʤʝ ʜʣʷ ʪʘʢʠʭ ʨʘʡʦʥʽʚ [7, 9]. 

ɻʨʫʥʪʦʚʽ ʨʝʧʝʨʠ ʟʘʢʣʘʜʘʶʪʴ ʫ ʧʨʦʙʫʨʝʥʽ ʩʚʝʨʜʣʦʚʠʥʠ ʜʽʘʤʝʪʨʦʤ 50 ʩʤ. 

ɻʨʫʥʪʦʚʽ ʨʝʧʝʨʠ, ʷʢʽ ʟʘʢʣʘʜʘʶʪʴʩʷ ʥʘ ʣʽʥʽʷʭ ʥʽʚʝʣʶʚʘʥʥʷ III, IV ʢʣʘʩʽʚ, ʩʢʣʘ- 

ʜʘʶʪʴʩʷ iʟ ʟʘʣʽʟʦʙʝʪʦʥʥʦʛʦ ʧʽʣʦʥʘ ʫ ʬʦʨʤʽ ʧʘʨʘʣʝʣʝʧʽʧʝʜʘ (ʨʠʩ. 9. 43) ʟ ʧʦʧʝ- 

ʨʝʯʥʠʤ ʧepepiʟʦʤ 16Ĭ16 ʩʤ ʪʘ ʙʝʪʦʥʥʦʾ ʧʣʠʪʠ ʜʽʘʤʝʪʨʦʤ 48 ʩʤ, ʷʢʽ 

ʚʠʛʦʪʦʚʣʷʶʪʴ ʟʘʚʯʘʩʥʦ. ɻʣʠʙʠʥʫ ʟʘʢʣʘʜʘʥʥʷ ʨʝʧʝʨʘ ʚʽʜʥʦʩʥʦ ʧʦʚʝʨʭʥʽ ɿʝʤʣʽ 

ʪʘ ʤʝʞʽ ʧʨʦʤʝʨʟʘʥʥʷ ʛʨʫʥʪʫ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ. 9. 41. ʄʽʥʽʤʘʣʴʥʘ ʛʣʠʙʠʥʘ  

ʟʘʢʣʘʜʘʥʥʷ ï 130 ʩʤ (iʟ ʚʠʩʦʪʦʶ ʷʢʦʨʷ). ɹʽʣʷ ʨʝʧʝʨʘ ʥʘ ʚʽʜʜʘʽ1 ʧʨʠʙʣʠʟʥʦ 1 ʤ  

ʟʘʢʣʘʜʘʶʪʴ ʨʦʟʧʽʟʥʘʚʘʣʴʥʠʡ ʩʪʦʚʧ. ʋ ʡʦʛʦ ʚʝʨʭʥʽʡ ʯʘʩʪʠʥʽ ʧʨʠʢʨʽʧʣʷʶʪʴ 

ʦʭʦʨʦʥʥʫ ʧʣʘʩʪʠʥʫ, ʷʢʘ ʪʘʢʦʞ ʧʦʢʘʟʘʥʘ ʥʘ ʨʠʩ. 9.41. ɺʦʥʘ ʧʦʚʠʥʥʘ ʙʫʪʠ 

ʧʦʚʝʨʥʫʪʘ ʚ ʙʽʢ ʨʝʧʝʨʘ. 

ʇʦʩʝʨʝʜʠʥ ̔ʙʝʪʦʥʥʦʾ ʧʣʠʪʠ (ʷʢʦʨʷ) ʨʦʙʣʷʪʴ ʚʠʾʤʢʫ ʨʦʟʤʽʨʦʤ 2020 15 

ʩʤ, ʚ ʷʢʫ ʚʩʪʘʥʦʚʣʶʶʪʴ ʟʘʣʽʟʦʙʝʪʦʥʥʠʡ ʧʽʣʦʥ. ʇʽʣʦʥ ʤʦʞʥʘ ʟʘʤʽʥʠʪʠ ʘʟʙʝʩʪʦ 

- ʮʝʤʝʥʪʥʦʶ ʪʨʫʙʦʶ iʟ ʟʦʚʥʽʰʥʽʤ ʜʽʘʤʝʪʨʦʤ ʥʝ ʤʝʥʰʝ ʥʽʞ 16 ʩʤ, ʷʢʫ 

ʟʘʧʦʚʥʶʶʪʴ ʙʝʪʦʥʦʤ ʪʘ ʘʨʤʘʪʫʨʦʶ. ʋ ʚʝʨʭʥʶ ʛʨʘʥʴ ʧʽʣʦʥʘ ʘʙʦ ʪʨʫʙʠ 

ʟʘʮʝʤʝʥʪʦʚʫʶʪʴ ʤʘʨʢʫ (ʨʠʩ. 9.42). 

ʋ ʧʽʚʜʝʥʥʽʡ ʯʘʩʪʠʥʽ ʟʦʥʠ ʧʨʦʤʝʨʟʘʥʥʷ ʛʨʫʥʪʘ, ʤʝʞʘ ʷʢʦʾ ʧʨʦʭʦʜʠʪʴ ʧʦ 

ʣʽʥʽʾ ʋʞʛʦʨʦʜ-Xapʢʽʚ, ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʷʢʦʨʽ ʟʘʚʚʠʰʢʠ 20 ʩʤ, ʫ ʧʽʚʥʽʯʥʽʡ ï 

35ʩʤ. ɼʦʧʫʩʢʘʶʪʴ ʟʘʢʣʘʜʝʥʥʷ peʧepiʚ ʫ ʩʚʝʨʜʣʦʚʠʥʠ ʜʽʘʤʝʪʨʦʤ 35 ʩʤ, ʘʣʝ ʫ 

ʪʘʢʦʤʫ paʟi ʚʠʩʦʪʘ ʷʢʦʨʷ ʧʦʚʠʥʥʘ ʩʪʘʥʦʚʠʪʠ 50 ʩʤ ʫ ʧʽʚʜʝʥʥʥʽʡ ʪʘ 80 ʩʤ ʫ 

ʧʽʚʥʽʯʥʽʡ ʯʘʩʪʠʥʘʭ ʟʦʥʠ. 
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ʈʠʩ. 9.41. ɻʨʫʥʪʦʚʠʡ ʨʝʧʝʨ 

  

ʈʠʩ. 9.42. Hiʚʝʣʽʨʥʽ ʤʘʨʢʠ, ʷʢʽ:  ʈʠʩ. 9.43. ʉʪʽʥʥʠʡ ʨʝʧʝʨ 
ʘ - ʟʘʢʣʘʜʘʶʪʴ ʫ ʙʝʪʦʥ; ʙ - ʧʨʠʚʘʨʶʶʪʴ  

ʜʦ ʤʝʪʘʣʝʚʦʾ ʪʨʫʙʠ 

   

ʉʪʽʥʥʠʡ ʨʝʧʝʨ, ʷʢʠʡ ʟʘʢʣʘʜʘʶʪʴ ʥʘ ʣʽʥʽʷʭ ʥʽʚʝʣʶʚʘʥʥʷ III ʪʘ IV ʢʣʘʩʽʚ, 

ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ. 9.43. 

ɺʠʢʦʥʘʚʝʮʴ poʙiʪ, ʟʘʢʣʘʚʰʠ ʨʝʧʝʨʠ, ʟʜʘʻ xʾ ʥʘ ʟʙʝʨʽʛʘʥʥʷ ʤʽʩʮʝʚʠʤ 

ʦʨʛʘʥʘʤ ʚʣʘʜʠ ʪʘ ʧʽʜʧʨʠʻʤʩʪʚʘʤ ʟʛʽʜʥʦ ʟ ʚʽʜʧʦʚʽʜʥʠʤ ʘʢʪʦʤ. 
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ʈʠʩ. 9.44. ʉʭʝʤʠ ʩʫʯʘʩʥʠʭ ʦʧʪʠʯʥʠʭ ʥʽʚʝʣʽʨʽʚ 

9.6. ʇʨʠʣʘʜʠ ʜʣʷ ʛʝʦʤʝʪʨʠʯʥʦʛʦ ʥʽʚʝʣʶʚʘʥʥʷ 

9.6.1. ʂʣʘʩʠʬʽʢʘʮʽʷ ʥiʚeʣipiʚ. ʆʩʥʦʚʥʽ ʦʩʽ ʥiʚeʣipiʚ 

ɼʣʷ ʥʽʚʝʣʶʚʘʥʥʷ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʧʨʠʣʘʜʠ, ʷʢʽ ʥʘʟʠʚʘʶʪʴʩʷ ʥiʚeʣipaʤʠ. 

ɰx ʛʦʣʦʚʥʘ ʦʩʦʙʣʠʚʽʩʪʴ ï ʟʘʜʘʚʘʪʠ ʛʦʨʠʟʦʥʪʘʣʴʥʠʡ ʚʽʟʠʨʥʠʡ ʧʨʦʤʽʥʴ ʧʽʩʣʷ 

ʚʩʪʘʥʦʚʣʝʥʥʷ ʥʽʚʝʣʽʨʘ ʚ ʨʦʙʦʯʠʡ ʩʪʘʥ [2, 9]. 

ʅʘ ʨʠʩ. 9.44 ʧʦʢʘʟʘʥʦ ʩʭʝʤʠ ʩʫʯʘʩʥʠʭ ʦʧʪʠʯʥʠʭ ʥʽʚʝʣʽʨʽʚ. ʅʚ̔ʝʣʽʨʠ 

ʩʢʣʘʜʘʶʪʴʩʷ ʟ ʧʽʜʩʪʘʚʢʠ 1 ʟ ʪʨʴʦʤʘ ʧʽʜʽʡʤʘʣʴʥʠʤʠ ʛʚʠʥʪʘʤʠ (ʥʘ ʩʭʝʤʘʭ 

ʚʠʜʥʦ ʜʚʘ ʛʚʠʥʪʠ), ʚ ʷʢʫ ʚʭʦʜʠʪʴ ʚʝʨʪʠʢʘʣʴʥʘ ʚʽʩʴ ʦʙʝʨʪʘʥʥʷ ʥʽʚʝʣʽʨʘ 2.  

ɿʦʨʦʚʘ ʪʨʫʙʘ ʩʭʝʤʘʪʠʯʥʦ ʧʦʢʘʟʘʥʘ ʦʙ'ʻʢʪʠʚʦʤ L1 ʪʘ ʦʢʫʣʷʨʦʤ L2. Cʽʪʢa 

ʥʠʪʦʢ ʧʦʟʥʘʯʝʥʘ ʭʨʝʩʪʠʢʦʤ. 

 

ʅʽʚʝʣʽʨʠ ʜʦʮʽʣʴʥʦ ʢʣʘʩʠʬʽʢʫʚʘʪʠ ʟʘ ʪʨʴʦʤʘ ʦʟʥʘʢʘʤʠ: 

ʘ)  ʟʘ ʪʦʯʥʽʩʪʶ; 

ʙ)  ʟʘ ʩʧʦʩʦʙʦʤ ʚʩʪʘʥʦʚʣʝʥʥʷ ʚʽʟʠʨʥʦʾ oci ʚ ʛʦʨʠʟʦʥʪʘʣʴʥʝ ʧʦʣʦʞʝʥʥʷ; 

ʚ)  ʟʘ ʩʧʦʩʦʙʦʤ ʚʽʜʣʽʯʫʚʘʥʥʷ ʰʢʘʣʠ ʥʽʚʝʣʽʨʥʦʾ ʨʝʡʢʠ. 

ɿʘ ʧʝʨʰʦʶ ʦʟʥʘʢʦʶ ʥʽʚʝʣʽʨʠ ʧʦʜʽʣʷʶʪʴ ʥʘ ʪʨʠ ʛʨʫʧʠ: 

1.  ɺʠʩʦʢʦʪʦʯʥʽ ï ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʥʽʚʝʣʶʚʘʥʥʷ I ʪʘ IIʢʣʘʩʽʚ. 

2. ʊʦʯʥʽ ï ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʜʣʷ ʚʠʢʦʥʘʥʥʷ ʥʽʚʝʣʶʚʘʥʥʷ III ʪʘ IV ʢʣaciʚ. 

3. ʊʝʭʥʽʯʥʽ ï ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʪʝʭʥʽʯʥʦʛʦ ʥʽʚʝʣʶʚʘʥʥʷ. 

ɿʘ ʜʨʫʛʦʶ ʦʟʥʘʢʦʶ ʥʽʚʝʣʽʨʠ ʧʦʜʽʣʷʶʪʴ ʥʘ ʜʚʘ ʪʠʧʠ. 

ʇʝʨʰʠʡ ʪʠʧ ï ʮʝ ʥʽʚʝʣʽʨʠ, ʚ ʷʢʠʭ ʚʽʟʠʨʥʘ ʚʽʩʴ ʚʩʪʘʥʦʚʣʶʻʪʴʩʷ ʛʦʨʠʟʦʥ-

ʪʘʣʴʥʦ ʟʘ ʜʦʧʦʤʦʛʦʶ ʮʠʣʽʥʜʨʠʯʥʦʛʦ ʨʽʚʥʷ 4, ʷʢʠʡ ʩʢʨʽʧʣʝʥʠʡ iʟ ʪʨʫʙʦʶ 

ʥʽʚʝʣʽʨʘ (ʨʠʩ. 9.44, ʘ, ʙ). 

ɼʨʫʛʠʡ ʪʠʧ ï ʥʽʚʝʣʽʨʠ, ʚ ʷʢʠʭ ʣʽʥʽʷ ʚʽʟʫʚʘʥʥʷ ʩʘʤʦʩʪʽʡʥʦ ʚʩʪʘʥʦʚʣʶʻʪʴʩʷ 

ʛʦʨʠʟʦʥʪʘʣʴʥʦ (ʨʠʩ. 9.44, ʚ) ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʧʝʮʽʘʣʴʥʦʛʦ ʧʨʠʩʪʨʦʶ ï ʢʦʤ-

ʧʝʥʩʘʪʦʨʘ (ʥʦʤʝʨ 9 ʥʘ ʨʠʩ. 9.44, ʚ).  

ɭ ʜʚʽ ʢʦʥʩʪʨʫʢʮʽʾ ʥʽʚʝʣʽʨʽʚ ʧʝʨʰʦʛʦ ʪʠʧʫ. ʋ ʦʜʥʽʡ ʟ ʥʠʭ (ʨʠʩ. 9.47, ʘ) 

ʪʨʫʙʘ ʥʘʛʣʫʭʦ ʩʢʨʽʧʣʝʥʘ ʟ ʣʽʥʽʡʢʦʶ 3. ʋ ʮʠʭ ʥʽʚʝʣʽʨʘʭ ʚʽʟʠʨʥʫ ʚʽʩʴ 

ʚʩʪʘʥʦʚʣʶʶʪʴ ʪʦʯʥʦ ʚ ʛʦʨʠʟʦʥʪʘʣʴʥʝ ʧʦʣʦʞʝʥʥʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʮʠʣʽʥʜ- 
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ʨʠʯʥʦʛʦ ʨʽʚʥʷ 4. ɯʥʢʦʣʠ ʪʘʢʽ ʥʽʚʝʣʽʨʠ ʤʘʶʪʴ ʩʬʝʨʠʯʥʽ piʚʥi. ʉʬʝʨʠʯʥʠʡ 

piʚʝʥʴ ʚʩʪʘʥʦʚʣʶʶʪʴ ʥʘ ʣʽʥʽʡʮʽ 3 (ʥʘ ʨʠʩ. 9.44, ʘ ʮʝʡ ʨʽʚʝʥʴ ʥʝ ʧʦʢʘʟʘʥʦ). ɺʽʥ 

ʧʨʠʟʥʘʯʝʥʠʡ ʜʣʷ ʧʨʠʙʣʠʟʥʦʛʦ, ʧʦʧʝʨʝʜʥʴʦʛʦ ʚʩʪʘʥʦʚʣʝʥʥʷ ʚʝʨʪʠʢʘʣʴʥʦʾ oci 

VV1 ʚ ʧʨʷʤʦʚʠʩʥʝ ʧʦʣʦʞʝʥʥʷ. 

ʋ ʜʨʫʛʽʡ ʢʦʥʩʪʨʫʢʮʽʾ ʥʽʚʝʣʽʨʽʚ (ʨʠʩ. 9.44, ʙ) ʪʨʫʙʘ ʩʢʨʽʧʣʝʥʘ ʥʘʛʣʫʭʦ ʟ 

ʣʽʥʽʡʢʦʶ 5, ʷʢʫ ʤʦʞʥʘ ʧʦʚʝʨʪʘʪʠ ʥʘ ʥʝʚʝʣʠʢʠʡ ʢʫʪ ʥʘʚʢʦʣʦ oci 6 ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʝʣʝʚʘʮʽʡʥʦʛʦ ʛʚʠʥʪʘ 7. ɺʝʨʪʠʢʘʣʴʥʫ ʚʽʩʴ VV1 ʥʚ̔ʝʣʽʨʘ ʧʨʠʙʣʠʟʥʦ 

ʚʩʪʘʥʦʚʣʶʶʪʴ ʧʨʷʤʦʚʠʩʥʦ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʬʝʨʠʯʥʦʛʦ ʨʽʚʥʷ 8. ʇʝʨʝʜ 

ʚʽʜʣʽʯʫʚʘʥʥʷʤ ʰʢʘʣʠ ʨʝʡʢʠ ʚʽʟʠʨʥʫ ʚicʴ ʪʦʯʥʦ ʚʩʪʘʥʦʚʣʶʶʪʴ ʚ ʛʦʨʠʟʦʥ- 

ʪʘʣʴʥʝ ʧʦʣʦʞʝʥʥʷ, ʟʘ ʜʦʧʦʤʦʛʦʶ ʝʣʝʚʘʮʽʡʥʦʛʦ ʛʚʠʥʪʘ 7, ʚʩʪʘʥʦʚʠʚʰʠ 

ʛʦʨʠʟʦʥʪʘʣʴʥʦ ʚʽʩʴ ʮʠʣʽʥʜʨʠʯʥʦʛʦ ʨʽʚʥʷ 4. 

ɿʘ ʤʝʪʦʜʦʤ ʚʽʜʣʽʯʫʚʘʥʥʷ ʨʝʡʦʢ ʥiʚeʣipʠ ʧʦʜʽʣʷʶʪʴ ʥʘ ʜʚʘ ʢʣʘʩʠ: 

1. ʆʧʪʠʯʥʽ ʥʽʚʝʣʽʨʠ. 

2. ɽʣʝʢʪʨʦʥʥʽ, ʮʠʬʨʦʚʽ ʥʽʚʝʣʽʨʠ. 

ʇʽʜ ʯʘʩ ʨʦʙʦʪʘ ʦʧʪʠʯʥʠʤʠ ʥʽʚʝʣʽʨʘʤʠ ʚʠʢʦʥʘʚʝʮʴ ʚʽʜʣʽʯʫʻ ʰʢʘʣʠ ʨʝʡʦʢ 

ʦʢʦʤʽʨʥʦ. ɽʣʝʢʪʨʦʥʥʽ ʥiʚeʣipʠ ʦʙʣʘʜʥʘʥʽ ʧʨʠʣʘʜʘʤʠ ʟʘʨʷʜʥʦʛʦ ʟʚ'ʷʟʢʫ (ʇɿɿ), 

ʷʢʽ ʡ ʚʜ̔ʣʽʯʫʶʪʴ ʰʢʘʣʫ ʨʝʡʢʠ ʘʚʪʦʤʘʪʠʯʥʦ. ɿʥʘʯʝʥʥʷ ʚʽʜʣʽʢʽʚ ʚʠʩʚʽʯʫʶʪʴʩʷ 

ʥʘ ʜʠʩʧʣʝʾ i ʤʦʞʫʪʴ ʟʙʝʨʽʛʘʪʠʩʴ ʫ ʧʘʤ'ʷʪʽ ʝʣʝʢʪʨʦʥʥʦʛʦ ʥʽʚʝʣʽʨʘ. 

ɻʦʣʦʚʥʠʤʠ ʦʩʷʤʠ ʥʽʚʝʣʽʨʽʚ ʻ: 

1) ʚʩ̔ɹ  ʦʙʝʨʪʘʥʥʷ ʥʽʚʝʽ1ʨʘ (ʚʝʨʪʠʢʘʣʴʥʘ ʚʽʩʴ); 

2) ʚʽʟʠʨʥʘ ʚic  ɹ(ʜʣʷ ʥʽʚʝʣʽʨʽʚ ʟ ʮʠʣʽʥʜʨʠʯʥʠʤ piʚʥʝʤ); 

3) ʚʽʩʴ ʩʬʝʨʠʯʥʦʛʦ ʨʽʚʥʷ; 

4) ʚʽʩʴ ʮʠʣʽʥʜʨʠʯʥʦʛʦ ʨʽʚʥʷ; 

5) ʣʽʥʽʷ ʚʽʟʫʚʘʥʥʷ (ʜʣʷ ʥʽʚʝʣʽʨʽʚ ʟ ʢʦʤʧʝʥʩʘʪʦʨʘʤʠ). 

ɺʽʟʠʨʥʘ ʚʽʩʴ ʥʽʚʝʣʽʨʘ ï ʮʝ ʣʽʥʽʷ, ʱʦ ʟ'ʻʜʥʫʻ ʮʝʥʪʨ ʩʽʪʢʠ ʥʠʪʦʢ ʟ ʮʝʥʪʨʦʤ  

ʦʙ'ʻʢʪʠʚʘ. 

ʃʽʥʽʻʶ ʚʽʟʫʚʘʥʥʷ ʥʘʟʠʚʘʶʪʴ ʧʨʷʤʫ, ʱʦ ʧʨʦʭʦʜʠʪʴ ʯʝʨʝʟ ʮʝʥʪʨ ʦʙ'ʻʢʪʠʚʘ 

(ʡʦʛʦ ʧʝʨʝʜʥʶ ʛʦʣʦʚʥʫ ʪʦʯʢʫ), ʪʘ ʧʨʦʝʢʮʽʶ ʮʝʥʪʨʘ ʩʽʪʢʠ ʥʠʪʦʢ ʥʘ ʥʘʚʝʣʽʨʥʽʡ 

ʨʝʡʮʽ. 

9.6.2. ʆʧʪʠʯʥʽ ʥʽʚʝʣʽʨʠ 

ʈʦʟʛʣʷʥʝʤʦ ʜʝʢʽʣʴʢʘ ʥʘʡʧʦʰʠʨʝʥʽʰʠʭ ʦʧʪʠʯʥʠʭ ʥʽʚʝʣʽʨʽʚ [9, 10]. 

Hiʚeʣp̔ ʅ-3, ʟʦʙʨʘʞʝʥʠʡ ʥʘ ʨʠʩ. 9.45, ʤʘʻ ʟʙʽʣʴʰʝʥʥʷ ʟʦʨʦʚʦʾ ʪʨʫʙʠ 30ʭ,  

ʮʽʥʫ ʧʦʜʽʣʢʠ ʮʠʣʽʥʜʨʠʯʥʦʛʦ ʨʽʚʥʷ ï 15", ʮʽʥʫ ʧʦʜʽʣʢʠ ʩʬʝʨʠʯʥʦʛʦ ʨʽʚʥʷ 10', 

ʥʘʡʤʝʥʰʫ ʚʽʜʜʘʣʴ ʚʽʟʫʚʘʥʥʷ ï 1,8 ʤ. 

ʇʦʧʝʨʝʜʥʴʦ ʚʝʨʪʠʢʘʣʴʥʫ ʚʽʩʴ. ʧʨʠʣʘʜʫ ʚʩʪʘʥʦʚʣʶʶʪʴ ʧʨʷʤʦʚʠʩʥʦ 

ʜʦʧʦʤʦʛʦʶ ʧʽʜʽʡʤʘʣʴʥʠʭ ʛʚʠʥʪʽʚ i ʩʬʝʨʠʯʥʦʛʦ ʨʽʚʥʷ; ʪʦʯʥʦʛʦ ʩʫʤʽʱʝʥʥʷ 

ʟʦʙʨʘʞʝʥʴ ʢʽʥʮʽʚ ʙʫʣʴʙʘʰʢʠ ʮʠʣʽʥʜʨʠʯʥʦʛʦ ʨʽʚʥʷ ʜʦʙʠʚʘʶʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʝʣʝʚʘʮʽʡʥʦʛʦ ʛʚʠʥʪʘ. 
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ʈʠʩ. 9.46. ʇʦʣʝ ʟʦʨʫ ʥiʚeʣipa ʅ-3 ʪʘ ʚʽʜʣʽʢ 

ʯʦʨʥʦʾ ʰʢʘʣʠ ʨʝʡʢʠ 

 

ʆʩʥʦʚʥʝ ʧʨʠʟʥʘʯʝʥʥʷ ʥʽʚʝʣʽʨʘ ʅ-3 ï ʚʠʢʦʥʘʥʥʷ ʥʽʚʝʣʶʚʘʥʥʷ III ʪʘ IV 

ʢʣʘʩʽʚ. ʅʘ ʨʠʩ.9.46 ʟʦʙʨʘʞʝʥʦ ʧʦʣʝ ʟʦʨʫ ʟʦʨʦʚʦʾ ʪʨʫʙʠ ʥʽʚʝʣʽʨʘ ʅ-3 ʪʘ 

ʟʦʙʨʘʞʝʥʥʷ ʫ ʥʴʦʤʫ ʥʽʚʝʣʽʨʥʦʾ ʨʝʡʢʠ, ʩʽʪʢʠ ʥʠʪʦʢ i ʢʽʥʮʽʚ ʙʫʣʴʙʘʰʢʠ 

ʮʠʣʽʥʜʨʠʯʥʦʛʦ ʨʽʚʥʷ. 

ʇʝʨʝʜ ʚʽʜʣʽʯʫʚʘʥʥʷʤ ʰʢʘʣʠ ʨʝʡʢʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʝʣʝʚʘʮʽʡʥʦʛʦ ʛʚʠʥʪʘ 

ʧʨʠʚʦʜʷʪʴ ʟʦʙʨʘʞʝʥʥʷ ʢʽʥʮʽʚ ʙʫʣʴʙʘʰʢʠ ʮʠʣʽʥʜʨʠʯʥʦʛʦ ʨʽʚʥʷ ʫ ʢʦʥʪʘʢʪ (ʜʠʚ. 

ʟʦʙʨʘʞʝʥʥʷ ʢʽʥʮʽʚ ʙʫʣʴʙʘʰʢʠ ʮʠʣʽʥʜʨʠʯʥʦʛʦ ʨʽʚʥʷ ʚ ʣʽʚʽʡ ʯʘʩʪʠʥʽ ʧʦʣʷ ʟʦʨʫ, 

ʥʘʚʝʜʝʥʝ ʥʘ ʨʠʩ. 9.46). 

Hiʚeʣip H-10ʃ. ʅʘ ʨʠʩ. 9.47 ʧʦʜʘʥʦ ʟʘʛʘʣʴʥʠʡ ʚʠʛʣʷʜ ʥʽʚʝʣʽʨʘ ʅ-10JI. 

ɿʙʽʣʴʰʝʥʥʷ ʡʦʛʦ ʟʦʨʦʚʦʾ ʪʨʫʙʠ 23ʭ, ʮʽʥʘ ʧʦʜʽʣʢʠ ʮʠʣʽʥʜʨʠʯʥʦʛʦ ʨʽʚʥʷ ï 

45", ʩʬʝʨʠʯʥʦʛʦ ï 10', ʤʽʥʽʤʘʣʴʥʘ ʚʽʜʜʘʣʴ ʚʽʟʫʚʘʥʥʷ ï 1,5 ʤ. ɿʦʚʥʽ ʮʝʡ ʥʽʚʝʣʽʨ 

ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʚʽʜ ʅ-3 ʨʦʟʪʘʰʫʚʘʥʥʷʤ ʝʣʝʚʘʮʽʡʥʦʛʦ ʛʚʠʥʪʘ ʪʘ ʜʟʝʨʢʘʣʦʤ ʧʽʜʩ- 

ʈʠʩ. 9.45. ʅʽʚʝʣʽʨ ʅ-3 


































































































































































































































































