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ʄʝʪʘʣʣ ʢʦʥʩʪʨʫʢʮʠʷʣʘʨʠ. ʆʣʠʡ ˄ץʫʚ ʶʨʪʣʘʨʠʥʠʥʛ ʪʘʣʘʙʘʣʘʨʠ ʫʯʫʥ 

ʜʘʨʩʣʠʢ.  ʂ.פ.ʐʫʢʫʨʦʚʘ ï ʊ;. 

 

 

 

ʋʰʙʫ ʜʘʨʩʣʠʢ ñפʫʨʠʣʠʰ ʢʦʥʩʪʨʫʢʮʠʷʣʘʨʠò ʙ˄ʡʠʯʘ ñʄʝʪʘʣʣ 

ʢʦʥʩʪʨʫʢʮʠʷʩʠò ʬʘʥʠ ʜʘʩʪʫʨʠʛʘ ʤʦʩʣʘʙ 5340200ï ñɹʠʥʦ ʚʘ ʠʥʰʦʦʪʣʘʨ 

  ʫʨʠʣʠʰʠò ʚʘ  5340100  ñɸʨʭʠʪʝʢʪʫʨʘò ʪʘʲʣʠʤ ʡ˄ʥʘʣʠʰʣʘʨʠ ʙ˄ʡʠʯʘ ʙʘʢʘʣʘʚʨץ

 ʫʨʠʣʠʰ ʢʦʥʩʪʨʫʢʮʠʷʣʘʨʠʥʠ ʣʦʡʠʭʘʣʘʰòפʫʨʫʚʯʠʣʘʨ ʚʘ 5ɸ340204 ï ñץ

ʤʫʪʘʭʘʩʩʠʩʣʠʛʠ ʫʯʫʥ ʸʟʠʣʛʘʥ. ɹʠʨʦץ ʜʘʨʩʣʠʢʜʘʥ ץʫʨʠʣʠʰʥʠʥʛ ʙʦʰץʘ 

ʠʭʪʠʩʦʩʣʠʛʠ ʙ˄ʡʠʯʘ ˄ץʠʡʜʠʛʘʥ ʪʘʣʘʙʘʣʘʨ 5340500 ï ñפʫʨʠʣʠʰ ʤʘʪʝʨʠʘʣʣʘʨʠ ʚʘ 

ʙʫʶʤʣʘʨʠʥʠ ʠʰʣʘʙ ʯʠץʘʨʠʰ ʪʝʭʥʦʣʦʛʠʷʩʠò ʡ˄ʥʘʣʠʰʠ, 5ɸ520511 ï ñʃʦʡʠ״ʘʚʠʡ 

ʪʝʭʥʠʢ ʚʘ ʢʦʥʩʪʨʫʢʪʠʚ ï ʪʝʭʥʦʣʦʛʠʢ ʝʯʠʤʣʘʨʠʥʠ ʪʠʟʠʤʣʠ ʪʘʭʣʠʣʠò 

ʤʫʪʘʭʘʩʩʠʩʣʠʛʠ, ץʫʨʠʣʠʰ ʤʫ״ʘʥʜʠʩʣʘʨʠ ʚʘ ʰʫ ʩʦ״ʘ ʙ˄ʡʠʯʘ ʤʘʣʘʢʘ ʦʰʠʨʠʰ 

ʢʫʨʩʠ ʪʠʥʛʣʦʚʯʠʣʘʨʠ ״ʘʤ ʬʦʡʜʘʣʘʥʠʰʣʘʨʠ ʤʫʤʢʠʥ. ñʄʝʪʘʣʣ ʢʦʥʩʪʨʫʢʮʠʷʣʘʨò 

ʬʘʥʠ  ʰʫ ʩʦ״ʘ ʤʫʪʘʭʘʩʩʠʩʣʘʨʠ ʚʘ ʧʨʦʬʝʩʩʦʨ ˄ץʠʪʫʚʯʠʣʘʨʠ ʪʦʤʦʥʠʜʘʥ 

ʙʠʣʜʠʨʠʣʛʘʥ ʪʘʢʣʠʬ ʚʘ ʬʠʢʨ ï ʤʫʣʦ״ʘʟʘʣʘʨʠ ʠʥʦʙʘʪʛʘ ʦʣʛʘʥ ״ʦʣʜʘ, ʤʘʟʤʫʥʘʥ 

ʷʥʛʠ ʤʘʲʣʫʤʦʪʣʘʨ ʙʠʣʘʥ ʪ˄ʣʜʠʨʠʣʜʠ. ɼʘʨʩʣʠʢ ʤʘʚʞʫʜ ʤʝʲʸʨʠʡ ʭʫʞʞʘʪʣʘʨ ʚʘ 

ʷʥʛʠ ˄ץʫʚ ʜʘʩʪʫʨʣʘʨʠ ʘʩʦʩʠʜʘ ʸʟʠʣʜʠ ʚʘ ʠʥʪʝʨʥʝʪʜʘʥ ʦʣʠʥʛʘʥ ʤʘʲʣʫʤʦʪʣʘʨ 

ʙʠʣʘʥ ʙʦʡʠʪʠʣʜʠ. 

ʊʘʣʘʙʘʣʘʨʛʘ ʪʫʰʫʥʘʨʣʠ ʙ˄ʣʠʰʠ ʫʯʫʥ ˄ʟʙʝʢ ʪʠʣʠʜʘʛʠ ʦʜʜʠʡ ʠʙʦʨʘʣʘʨ ʚʘ 

ʘʪʘʤʘʣʘʨʜʘʥ ʬʦʡʜʘʣʘʥʠʰʛʘ ״ʘʨʘʢʘʪ ץʠʣʠʥʜʠ. 

ɼʘʨʩʣʠʢ  ñɹʠʥʦ ʚʘ ʠʥʰʦʦʪʣʘʨ ץʫʨʠʣʠʰʠò, ñɸʨʭʠʪʝʢʪʫʨʘò ʡ˄ʥʘʣʠʰʠ ʙ˄ʡʠʯʘ 

ʪʘʲʣʠʤ ʦʣʘʸʪʛʘʥ ʙʘʢʘʣʘʚʨ ʚʘ ʤʘʛʠʩʪʨ ʪʘʣʘʙʘʣʘʨʠ ʫʯʫʥ ʤ˄ʣʞʘʣʣʘʥʛʘʥ 

 

 

 

 

 

ɶʟʙʝʢʠʩʪʦʥ ʈʝʩʧʫʙʣʠʢʘʩʠ ʆʣʠʡ ʚʘ ʨ˄ʪʘ ʤʘʭʩʫʩ ʪʘʲʣʠʤ ʚʘʟʠʨʣʠʛʠ ʪʫʨʜʦʰ 

ʦʣʠʡ ˄ץʫʚ ʶʨʪʣʘʨʠ ʫʯʫʥ ʜʘʨʩʣʠʢ ʩʠʬʘʪʠʜʘ ʪʘʚʩʠʷ ʵʪʛʘʥ.    



4  

 

 
 

ʉɶɿ ɹʆʐʀ 

 

ʄʫʩʪʘץʠʣʣʠʢ ʡʠʣʣʘʨ ʤʦʙʘʡʥʠʜʘ ʤʘʤʣʘʢʘʪʠʤʠʟʜʘ ץʫʨʠʣʛʘʥ ʩʘʥʦʘʪ 

ʙʠʥʦʣʘʨʥʠ ʚʘ ʠʥʰʦʦʪʣʘʨʥʠ ʢ˄ʧʯʠʣʠʛʠ ʧ˄ʣʘʪ ʢʦʥʩʪʨʫʢʮʠʷʣʘʨʜʘʥ ʬʦʡʜʘʣʘʥʠʙ 

 ʫʨʠʣʛʘʥʣʠʛʠ ʤʝʪʘʣʣ ʢʦʥʩʪʨʫʢʮʠʷʣʘʨʥʠ ˄ʨʛʘʥʠʰ ʚʘ ʫʣʘʨʜʘʥ ʩʘʤʘʨʘʣʠץ

ʬʦʡʜʘʣʘʥʠʰ ʟʘʨʫʨʣʠʛʠʥʠ ʦʰʠʨʜʠ. 

ɼʘʨʩʣʠʢ ʫʯ ץʠʩʤʜʘʥ ʠʙʦʨʘʪ ʙ˄ʣʠʙ, ʙʠʨʠʥʯʠ ץʠʩʤʠʜʘ ʤʝʪʘʣʣ 

ʢʦʥʩʪʨʫʢʮʠʷʣʘʨʥʠ ʠʰʣʘʪʠʣʘʜʠʛʘʥ ʩʦ״ʘʣʘʨʠ, ˄ʟʠʛʘ ʭʦʩ ʙ˄ʣʛʘʥ ʭʫʩʫʩʠʷʪʣʘʨʠ ʚʘ 

ʫʣʘʨʛʘ ץ˄ʡʠʣʛʘʥ ʪʘʣʘʙʣʘʨ, ״ʠʩʦʙʣʘʰ ʘʩʦʩʣʘʨʠ, ʘʩʦʩʠʡ ʵʣʝʤʝʥʪʣʘʨʥʠ ״ʠʩʦʙʣʘʰ 

ʪʘʨʪʠʙʠ ״ʘץʠʜʘ ʸʟʠʣʛʘʥ.  

ʀʢʢʠʥʯʠ ץʠʩʤʜʘ ʙʠʨ ץʘʚʘʪʣʠ ʩʘʥʦʘʪ ʙʠʥʦʩʠʥʠʥʛ ʩʠʥʯʠʥʠ ״ʠʩʦʙʣʘʰ 

ʢʝʣʪʠʨʠʣʛʘʥ. 

 ʋʯʠʥʯʠ ץʠʩʤʜʘ ʤʘʭʩʫʩ ʤʝʪʘʣʣ ʢʦʥʩʪʨʫʢʮʠʷʣʘʨʥʠʥʛ ʢʦʥʩʪʨʫʢʪʠʚ ʰʘʢʣʠ, 

ʢʫʯʣʘʥʛʘʥʣʠʢ ״ʦʣʘʪʠ ʚʘ ״ʠʩʦʙʣʘʰ ʘʩʦʩʣʘʨʠ ʙʠʣʘʥ ʪʘʥʠʰʪʠʨʘʜʠ. 

ɼʘʨʩʣʠʢ ñʄʝʪʘʣʣ ʢʦʥʩʪʨʫʢʮʠʷʣʘʨʠò ʪʘʣʘʙʘʣʘʨʥʠ ʢ˄ʪʘʨʫʚʯʠ ʵʣʝʤʝʥʪʣʘʨʥʠ 

ʟʘʤʦʥʘʚʠʡ ʚʘ ʢʝʣʘʞʘʢʜʘ ʫʯʨʘʡʜʠʛʘʥ ʢʦʥʩʪʨʫʢʪʠʚ ʭʠʣʣʘʨʠ ʙʠʣʘʥ ʪʘʥʠʰʪʠʨʘʜʠ ʚʘ 

ʫʣʘʨʜʘʛʠ ״ʦʩʠʣ ʙ˄ʣʘʜʠʛʘʥ ʢʫʯʣʘʥʛʘʥʣʠʢ ״ʦʣʘʪʠʥʠ ʘʥʠץʣʘʰʥʠ ˄ʨʛʘʪʘʜʠ. 

ʕʣʝʤʝʥʪʣʘʨʜʘ ʶʢʣʘʨ ʵʥʛ ʥʦץʫʣʘʡ ʙʠʨʛʘʣʠʢʜʘ ʪʘʲʩʠʨ ʵʪʠʰʣʠʛʠʜʘʥ ״ʦʩʠʣ 

ʙ˄ʣʘʜʠʛʘʥ ״ʠʩʦʙʠʡ ʢʫʯʥʠ ʘʥʠץʣʘʰʥʠ ʚʘ ʫhʥʛʘ ʤʦʩ ʩʘʤʘʨʘʣʠ ʢʝʩʠʤ ʶʟʘʥʠ 

ʪʘʥʣʘʰʥʠ ˄ʨʛʘʪʘʜʠ. 

ʅʘʟʘʨʠʡ ʤʘʚʟʫʣʘʨ ʷʥʘʜʘ ʪʫʰʫʥʘʨʣʠ ʙ˄ʣʠʰʠ ʫʯʫʥ ʜʘʨʩʣʠʢʜʘ ʤʠʩʦʣ ʚʘ 

ʤʘʩʘʣʘʣʘʨ ʝʯʠʰʛʘ ʢʝʥʛ ˄ʨʠʥ ʙʝʨʠʣʛʘʥ ʚʘ ʰʫʣʘʨʛʘ ʪʝʛʠʰʣʠ ʙ˄ʣʛʘʥ ʨʘʩʤ, ʞʘʜʚʘʣ 

ʚʘ ʩʭʝʤʘʣʘʨ ʢʝʣʪʠʨʠʣʛʘʥ. 

ʋʰʙʫ ʜʘʨʩʣʠʢ ñפʫʨʠʣʠʰ ʢʦʥʩʪʨʫʢʮʠʷʣʘʨʠò ʙ˄ʡʠʯʘ ñʄʝʪʘʣʣ 

ʢʦʥʩʪʨʫʢʮʠʷʩʠò ʬʘʥʠ ʜʘʩʪʫʨʠʛʘ ʤʦʩʣʘʙ 5340200ï ñɹʠʥʦ ʚʘ ʠʥʰʦʦʪʣʘʨ 

  ʫʨʠʣʠʰʠò ʚʘ  5340100  ñɸʨʭʠʪʝʢʪʫʨʘò ʪʘʲʣʠʤ ʡ˄ʥʘʣʠʰʣʘʨʠ ʙ˄ʡʠʯʘ ʙʘʢʘʣʘʚʨץ

 ʫʨʠʣʠʰ ʢʦʥʩʪʨʫʢʮʠʷʣʘʨʠʥʠ ʣʦʡʠʭʘʣʘʰòפʫʨʫʚʯʠʣʘʨ ʚʘ 5ɸ340204 ï ñץ

ʤʫʪʘʭʘʩʩʠʩʣʠʛʠ ʫʯʫʥ ʸʟʠʣʛʘʥ. ɹʠʨʦץ ʜʘʨʩʣʠʢʜʘʥ ץʫʨʠʣʠʰʥʠʥʛ ʙʦʰץʘ 

ʠʭʪʠʩʦʩʣʠʛʠ ʙ˄ʡʠʯʘ ˄ץʠʡʜʠʛʘʥ ʪʘʣʘʙʘʣʘʨ 5340500 ï ñפʫʨʠʣʠʰ ʤʘʪʝʨʠʘʣʣʘʨʠ ʚʘ 

ʙʫʶʤʣʘʨʠʥʠ ʠʰʣʘʙ ʯʠץʘʨʠʰ ʪʝʭʥʦʣʦʛʠʷʩʠò ʡ˄ʥʘʣʠʰʠ, 5ɸ520511 ï ñʃʦʡʠ״ʘʚʠʡ 

ʪʝʭʥʠʢ ʚʘ ʢʦʥʩʪʨʫʢʪʠʚ ï ʪʝʭʥʦʣʦʛʠʢ ʝʯʠʤʣʘʨʠʥʠ ʪʠʟʠʤʣʠ ʪʘʭʣʠʣʠò 

ʤʫʪʘʭʘʩʩʠʩʣʠʛʠ, ץʫʨʠʣʠʰ ʤʫ״ʘʥʜʠʩʣʘʨʠ ʚʘ ʰʫ ʩʦ״ʘ ʙ˄ʡʠʯʘ ʤʘʣʘʢʘ ʦʰʠʨʠʰ 

ʢʫʨʩʠ ʪʠʥʛʣʦʚʯʠʣʘʨʠ ״ʘʤ ʬʦʡʜʘʣʘʥʠʰʣʘʨʠ ʤʫʤʢʠʥ.  

ʄʫʘʣʣʠʬ ʢʠʪʦʙ ʩʠʬʘʪʠʥʠ ʷʭʰʠʣʘʰʛʘ ʭʠʟʤʘʪ ץʠʣʛʘʥ ץʠʤʤʘʪʣʠ ʬʠʢʨʣʘʨʠ 

ʫʯʫʥ ʪʘץʨʠʟʯʠʣʘʨ ʪ.ʬ.ʥ.,ʜʦʮ. ʇ.ʋ.ɸʣʠץʫʣʦʚʛʘ ״ʘʤʜʘ ʪ.ʬ.ʥ.,ʜʦʮ. ʅ.ɹ.ʐʦʫʤʘʨʦʚʛʘ 

˄ʟʠʥʠʥʛ ʩʘʤʠʤʠʡ ʤʠʥʥʘʪʜʦʨʯʠʣʠʢʥʠ ʠʟ״ʦʨ ʵʪʘʜʠ. 

ɼʘʨʩʣʠʢʥʠʥʛ ʥʘʰʨ ʩʠʬʘʪʠʥʠ ʷʭʰʠʣʘʰ ʶʟʘʩʠʜʘʥ ʙʠʣʜʠʨʠʣʘʜʠʛʘʥ ʙʘʨʯʘ 

ʬʠʢʨ ï ʤʫʣʦ״ʘʟʘʣʘʨʥʠ ʤʫʘʣʣʠʬ ʤʠʥʥʘʪʜʦʨʯʠʣʠʢ ʙʠʣʘʥ ץʘʙʫʣ ץʠʣʘʜʠ. 
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ʂʀʈʀʐ 

 
çʄʝʪʘʣʣ ʢʦʥʩʪʨʫʢʮʠʷʣʘʨè ʬʘʥʠ 5340200ï ñɹʠʥʦ ʚʘ ʠʥʰʦʦʪʣʘʨ ץʫʨʠʣʠʰʠò 

ʚʘ  5340100  ñɸʨʭʠʪʝʢʪʫʨʘò ʪʘʲʣʠʤ ʡ˄ʥʘʣʠʰʣʘʨʠ ʙ˄ʡʠʯʘ ʙʘʢʘʣʘʚʨ  ץʫʨʫʚʯʠʣʘʨ 

ʚʘ 5ɸ340204 ï ñפʫʨʠʣʠʰ ʢʦʥʩʪʨʫʢʮʠʷʣʘʨʠʥʠ ʣʦʡʠʭʘʣʘʰò ʤʫʪʘʭʘʩʩʠʩʣʠʛʠ 

ʪʘʲʣʠʤ ʡʥ˄ʘʣʠʰʠ ʙʡ˄ʠʯʘ ʙʘʢʘʣʘʚʨ ץʫʨʫʚʯʠʣʘʨ ʚʘ ʤʘʛʠʩʪʨʘʥʪʣʘʨ ʪʘʡʸʨʣʘʰʜʘ 

ʝʪʘʢʯʠ  ʤʘʭʩʫʩ ʬʘʥ ʩʠʬʘʪʠʜʘ ʙʠʣʠʤ ʙʝʨʘʜʠ. 

ɹʫ ʬʘʥʥʠ ˄ץʠʪʠʰʜʘʥ ʤʘץʩʘʜ, ץʫʨʠʣʠʰ ʢʦʥʩʪʨʫʢʮʠʷʣʘʨʠʥʠ ״ʠʩʦʙʣʘʰ ʚʘ 

ʢʦʥʩʪʨʫʢʮʠʷʣʘʰ ʙʡ˄ʠʯʘ ʤʘʣʘʢʘ ʦʰʠʨʠʰ, ʤʝʸʨʠʡ ״ʫʞʞʘʪʣʘʨʜʘʥ ʚʘ ʙʦʰץʘ ʪʝʭʥʠʢ 

ʘʜʘʙʠʸʪʣʘʨʜʘʥ  ʬʦʡʜʘʣʘʥʘ ʙʠʣʠʰ, ʙʠʥʦ ʚʘ ʠʥʰʦʦʪʣʘʨʥʠ ʣʦʡʠ״ʘʣʘʥʠʰʜʘ 

ʩʘʤʘʨʘʣʠ ʢʦʥʩʪʨʫʢʮʠʷʣʘʨʥʠ ץʣ˄ʣʘʰʥʠ ʙʠʣʠʰ ʚʘ ץʫʣʘʡ ʢʦʥʩʪʨʫʢʪʠʚ ʝʯʠʤʣʘʨʥʠ 

ʪʦʧʠʰ ʤʘ״ʦʨʘʪʠʛʘ ʵʛʘ ʙʣ˄ʠʠhʜʠʨ. 

ɹʫ ʬʘʥʥʠ ʨ˄ʛʘʥʠʰ ʤʘʪʝʤʘʪʠʢʘ, ʬʠʟʠʢʘ, ʯʠʟʤʘʯʠʣʠʢ, ץʫʨʠʣʠʰ ʘʰʸʣʘʨʠ, 

ʤʘʪʝʨʠʘʣʣʘʨ ץʘʨʰʠʣʠʛʠ, ʥʘʟʘʨʠʡ ʤʝʭʘʥʠʢʘ, ץʫʨʠʣʠʰ ʤʝʭʘʥʠʢʘʩʠ, ʫʤʫʤʙʠʣʠʤ ʚʘ 

ʫʤʫʤʠʣʤʠʡ ʬʘʥʣʘʨ ʤʘʲʨʫʟʘ ʚʘ ʘʤʘʣʠʸʪ ʜʘʨʩʣʘʨʜʘ ʦʣʛʘʥ ʙʠʣʠʤʣʘʨʠ ʚʘ ʫʜʜʘʣʘʡ 

ʦʣʠʰʣʘʨʠʛʘ ʘʩʦʩʣʘʥʘʜʠ. 

ʌʘʥʥʠʥʛ ʥʘʟʘʨʠʡ ״ʠʩʦʙʣʘʰ ʚʘ ʘʤʘʣʠʡ ץʦʥʫʥʣʘʨʠ ʤʘʲʨʫʟʘ, ״ʠʩʦʙʣʘʰ, 

ʘʤʘʣʠʡ ʠʰʣʘʨ, ʙʦʩץʠʯ ʣʦʡʠ״ʘʩʠ, ˄ץʫʚ ʚʘ ʪʝʭʥʠʢʘʚʠʡ ʘʜʘʙʠʸʪʣʘʨ ʸʨʜʘʤʠʜʘ ״ʘʤʜʘ 

ʤʫʩʪʘץʠʣ ʪʘʲʣʠʤ ʚʘ ʠʰ ʞʘʨʘʸʥʠʜʘ ʨ˄ʛʘʥʠʣʘʜʠ. 

çʄʝʪʘʣʣ ʢʦʥʩʪʨʫʢʮʠʷʣʘʨè ʬʘʥʠʥʠ ʨ˄ʛʘʥʠʰ ʥʘʪʠʞʘʩʠʜʘ ʙʣ˄ʘʞʘʢ 

ʤʫʪʘʭʘʩʩʠʩ ץʫʡʠʜʘʛʠʣʘʨʥʠ ʙʠʣʠʰʠ ʣʦʟʠʤ; ʙʠʥʦ ʚʘ ʤʘʭʩʫʩ ʠʥʰʦʦʪʣʘʨʥʠ 

ʢʘʨʢʘʩʠʥʠ ʙʘʨʧʦ ʵʪʠʰʥʠ, ʩʠʥʯ ʵʣʝʤʝʥʪʣʘʨʜʘ ״ʦʩʠʣ ʙʣ˄ʘʜʠʛʘʥ ״ʠʩʦʙʠʡ ʢʫʯʥʠ 

ʘʥʠץʣʘʰʥʠ, ʵʣʝʤʝʥʪʣʘʨʛʘ ץʫʣʘʡ ʢʦʥʩʪʨʫʢʪʠʚ ʰʘʢʣʥʠ ʪʘʥʣʘʰʥʠ ʚʘ ״ʠʩʦʙʣʘʰʥʠ, 

ʤʫʩʪʘʭʢʘʤʣʠʢʢʘ ʚʘ ʫʩʪʠʚʦʨʣʠʢʢʘ ʪʝʢʰʠʨʠʰʥʠ ʙʠʣʠʰʠ ʣʦʟʠʤ. 

ɼʘʨʩʣʠʢ 19 ʙʦʙʜʘʥ ʠʙʦʨʘʪ ʙ˄ʣʠʙ, ʙʠʨʠʥʯʠ ʙʦʙʠʜʘ ʤʝʪʘʣʣ ʢʦʥʩʪʨʫʢʮʠʷʣʘʨʥʠ 

ʠʰʣʘʪʠʣʘʜʠʛʘʥ ʩʦ״ʘʣʘʨʠ, ˄ʟʠʛʘ ʭʦʩ ʙ˄ʣʛʘʥ ʭʫʩʫʩʠʷʪʣʘʨʠ ʚʘ ʫʣʘʨʛʘ ץ˄ʡʠʣʛʘʥ 

ʪʘʣʘʙʣʘʨ ״ʘץʠʜʘ ʸʨʠʪʠʣʛʘʥ. ʀʢʢʠʥʯʠ ʙʦʙʠʜʘ ʤʝʪʘʣʣ ʢʦʥʩʪʨʫʢʮʠʷʜʘ 

ʠʰʣʘʪʠʣʘʜʠʛʘʥ ʤʘʪʝʨʠʘʣʣʘʨʥʠʥʛ ʘʩʦʩʠʡ ʭʫʩʫʩʠʷʪʣʘʨʠ ״ʘץʠʜʘ ʤʘʲʣʫʤʦʪ 

ʙʝʨʠʣʛʘʥ. ʋʯʠʥʯʠ ʙʦʙʠʜʘ ʤʝʪʘʣʣ ʢʦʥʩʪʨʫʢʮʠʷʣʘʨʥʠ ״ʠʩʦʙʣʘʰ ʘʩʦʩʣʘʨʠ 

ʸʨʠʪʠʣʛʘʥ. ʊ˄ʨʪʠʥʯʠ ʙʦʙ ʧ˄ʣʘʪ ʩʦʨʪʘʤʝʥʪʠʛʘ ʙʘסʠʰʣʘʥʛʘʥ. ɹʝʰʠʥʯʠ ʙʦʙʠʜʘ 

ʤʝʪʘʣʣ ʢʦʥʩʪʨʫʢʮʠʷʣʘʨʥʠ ʙʠʨʠʢʤʘʣʘʨʠ ״ʘץʠʜʘ ʤʘʲʣʫʤʦʪ ʙʝʨʠʣʛʘʥ. ʇʘʡʚʘʥʜ ʚʘ 

ʙʦʣʪʣʠ ʙʠʨʠʢʤʘʣʘʨʥʠʥʛ ʭʠʣʣʘʨʠ ʚʘ ״ʠʩʦʙʣʘʰ ʘʩʦʩʣʘʨʠ ʸʨʠʪʠʣʛʘʥ. 

ʆʣʪʠʥʯʠ ʙʦʙʠʜʘ ʪ˄ʩʠʥʣʘʨ ʚʘ ʪ˄ʩʠʥʣʠ ʢʦʥʩʪʨʫʢʮʠʷʣʘʨ ״ʘץʠʜʘ ʙʘʪʘʬʩʠʣ 

ʤʘʲʣʫʤʦʪ  ʙʝʨʠʣʛʘʥ. ɽʪʪʠʥʯʠ ʚʘ ʩʘʢʢʠʟʠʥʯʠ ʙʦʙʣʘʨ ʫʩʪʫʥʣʘʨ ʚʘ ʬʝʨʤʘʣʘʨʛʘ 

ʙʘסʠʰʣʘʥʛʘʥ. 

9 ï 13 ʙʦʙʣʘʨʜʘ ɹʠʨ ץʘʚʘʪʣʠ ʩʘʥʦʘʪ ʙʠʥʦʣʘʨʥʠ ʩʠʥʯʠʥʠ ʷʨʘʪʠʰ, ʪʘʲʩʠʨ 

ʵʪʘʸʪʛʘʥ ʶʢʣʘʨʥʠ ʘʥʠץʣʘʰ, ʢ˄ʥʜʘʣʘʥʛ ʨʘʤʘʣʘʨʥʠ ʰʫ ʶʢʣʘʨʛʘ ״ʠʩʦʙʣʘʰ, 

ʵʣʝʤʝʥʪʣʘʨʜʘ ״ʦʩʠʣ ʙ˄ʣʘʜʠʛʘʥ ״ʠʩʦʙʠʡ ʢʫʯʥʠ ʘʥʠץʣʘʙ ʤʦʩ ʢʝʣʘʜʠʛʘʥ ʢʝʩʠʤ 

ʶʟʘʥʠ ʪʘʥʣʘʙ ʦʣʠʙ ʫʥʠ ʤʫʩʪʘʭʢʘʤʣʠʛʠʥʠ ʚʘ ʫʩʪʠʚʦʨʣʠʛʠʥʠ ʪʝʢʰʠʨʠʰ ʡ˄ʣʣʘʨʠ 

ʢ˄ʨʩʘʪʠʣʛʘʥ. 
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14 ʙʦʙʠʜʘ ʪʘʷʥʯ ʦʨʘʣʠסʠ ʢʘʪʪʘ ʙ˄ʣʛʘʥ ʙʠʥʦʣʘʨʥʠ ʪʦʤ ʸʧʤʘ 

ʢʦʥʩʪʨʫʢʮʠʷʣʘʨʠʥʠ ʷʨʘʪʠʣʠʰʠʜʘ ʪ˄ʩʠʥʣʘʨ, ʨʘʤʘʣʘʨ, ʘʨʢʘʣʘʨʜʘʥ ʬʦʡʜʘʣʘʥʠʰ 

ʡ˄ʣʣʘʨʠ ʢ˄ʨʩʘʪʠʣʛʘʥ. 15 ʙʦʙʠʜʘ ʛʫʤʙʘʟʣʠ, ץʦʙʠץʣʠ ʚʘ ʩʪʨʫʢʪʫʨʘʣʠ 

ʢʦʥʩʪʨʫʢʮʠʷʣʘʨʜʘʥ ʬʦʡʜʘʣʘʥʠʙ ʪʦʤ ʸʧʤʘ ʢʦʥʩʪʨʫʢʮʠʷʣʘʨʥʠ ʷʨʘʪʠʰ   ʡ˄ʣʣʘʨʠ 

ʢ˄ʨʩʘʪʠʣʛʘʥ. 16 ʙʦʙʠʜʘ ʪʘʷʥʯ ʦʨʘʣʠסʠ ʢʘʪʪʘ ʙ˄ʣʛʘʥ ʙʠʥʦʣʘʨʥʠ, ʯ˄ʟʠʣʠʰʛʘ 

ʠʰʣʘʡʜʠʛʘʥ ʚʘʥʪʣʘʨʜʘʥ ʬʦʡʜʘʣʘʥʠʙ, ʪʦʤ ʸʧʤʘ ʢʦʥʩʪʨʫʢʮʠʷʩʠʥʠ ʷʨʘʪʠʰ ʡ˄ʣʣʘʨʠ 

ʢ˄ʨʩʘʪʠʣʛʘʥ.17 ʙʦʙʠ ʙʘʣʘʥʜ ʙʠʥʦʣʘʨʥʠ ʩʠʥʯʠʥʠ ʷʨʘʪʠʣʠʰʠ ״ʘץʠʜʘ ʸʟʠʣʛʘʥ. 

18 ʙʦʙʠʜʘ ʚʘʨʘץʩʠʤʦʥ ʧ˄ʣʘʪʜʘʥ ʪʘʡʸʨʣʘʥʛʘʥ ʢʦʥʩʪʨʫʢʮʠʷʣʘʨ ʸʨʠʪʠʣʛʘʥ. 

ʋʣʘʨʥʠ ʘʞʨʘʪʠʙ ʪʫʨʘʜʠʛʘʥ ʭʫʩʫʩʠʷʪʣʘʨʠ, ʠʰʣʘʰ ʰʘʨʦʠʪʣʘʨʠ, ʩʘץʣʘʥʘʸʪʛʘʥ 

ʩʫʶץʣʠʢ ʙʦʩʠʤʠʜʘʥ ʜʝʚʦʨʠʜʘ ״ʦʩʠʣ ʙ˄ʣʘʜʠʛʘʥ ʢʫʯʣʘʥʠʰʣʘʨʥʠ ʘʥʠץʣʘʰ 

ʡ˄ʣʣʘʨʠ, ״ʠʩʦʙʣʘʰ ʪʘʨʪʠʙʠ ʚʘ ʙʦʰץʘʣʘʨ ʢʝʣʪʠʨʠʣʛʘʥ. 

19 ʙʦʙʠʜʘ ʙʘʣʘʥʜ ʠʥʰʦʦʪʣʘʨʥʠ ʢʦʥʩʪʨʫʢʪʠʚ ʝʯʠʤʣʘʨʠ ʢʝʣʪʠʨʠʣʛʘʥ.  

ɶʟʙʝʢʠʩʪʦʥ ʈʝʩʧʫʙʣʠʢʘʩʠ  ʤʫʩʪʘץʠʣʣʠʢʢʘ ʵʨʠʰʠʣʛʘʥ ʡʠʣʣʘʨ ʤʦʙʘʡʥʠʜʘ  

 ʫʨʠʣʛʘʥ ʩʘʥʦʘʪ ʙʠʥʦʣʘʨʥʠ ʚʘ ʠʥʰʦʦʪʣʘʨʥʠ ʢʧ˄ʯʠʣʠʛʠ ʧʣ˄ʘʪץ

ʢʦʥʩʪʨʫʢʮʠʷʣʘʨʜʘʥ ʬʦʡʜʘʣʘʥʠʙ ץʫʨʠʣʛʘʥʣʠʛʠ, ʤʘʩʘʣʘʥ; (ʐ˄ʨʪʘʥ ʛʘʟ ʢʦʥʜʝʥʩʘʪʠ, 

ɹʫʭʦʨʦ ʥʝʬʪʥʠ ץʘʡʪʘ ʠʰʣʘʙ ʯʠץʠʰ ʟʘʚʦʜʠ, ɸʩʘʢʘ ʚʘ ʉʘʤʘʨץʘʥʜʘʛʠ 

ʘʚʪʦʟʘʚʦʜʣʘʨʠ,  ʅʘʚʦʠ ɸʟʦʪ, ʊʦʰʢʝʥʪ ʰʘʭʨʠʜʘʛʠ ʙʘʣʘʥʜ ʙʠʥʦʣʘʨ ʙʦʟʦʨʣʘʨ, 

ʩʧʦʨʪ ʢʦʤʧʣʝʢʩʣʘʨʠ, ʩʘʨʦʡʣʘʨ ʚʘ ʙʦʰץʘʣʘʨ) ʤʝʪʘʣʣ ʢʦʥʩʪʨʫʢʮʠʷʛʘ ʙ˄ʣʛʘʥ 

ʘ״ʘʤʠʷʪʠʥʠ ʦʰʠʨʘʜʠ. 

ʋʰʙʫ ʜʘʨʩʣʠʢ ʪʘʣʘʙʘʣʘʨʥʠ ʟʘʤʦʥʘʚʠʡ  ʚʘ ʢʝʣʘʞʘʢ ʢʦʥʩʪʨʫʢʪʠʚ ʭʠʣʣʘʨʠ 

ʙʠʣʘʥ ʪʘʥʠʰʪʠʨʘʜʠ ʠʥʰʦʦʪʣʘʨʥʠ ״ʦʣʘʪʠʥʠ ʪʝʢʰʠʨʠʙ ʙʘ״ʦʣʘʰʥʠ 

ʘʚʪʦʤʘʪʣʘʰʪʠʨʠʣʛʘʥ ʪʠʟʠʤʣʘʨʜʘʥ ʬʦʡʜʘʣʘʥʠʙ, ʟʘʤʦʥʘʚʠʡ ʢʦʤʧʴʶʪʝʨʣʘʨʥʠ 

ʠʰʣʘʪʠʙ ʩʘʤʘʨʘʣʠ ץʫʨʠʣʤʘʣʘʨʥʠ ʷʨʘʪʠʰʥʠ ʨ˄ʛʘʪʘʜʠ.           
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ɿʘʤʦʥʘʚʠʡ ʰʘ״ʘʨ. 

1-ʙʦʙ. ʄɽʊɸʃʃ    ʂʆʅʉʊʈʋʂʎʀʗʃɸʈʀ 
1.1. ʄʝʪʘʣʣ ʢʦʥʩʪʨʫʢʮʠʷʣʘʨʥʠ ץʠʩץʘʯʘ ʨʠʚʦʞʣʘʥʠʰ ʪʘʨʠʭʠ 

 
ʄʝʪʘʣʣ ʢʦʥʩʪʨʫʢʮʠʷʣʘʨʥʠ ʨʠʚʦʞʣʘʥʠʰʠʥʠ ʪʘʡʸʨʣʘʰ ʪʝʭʥʦʣʦʛʠʷʩʠʛʘ ʚʘ 

ʫʥʠ ץʘʡʩʠ ʞʦʡʜʘ ʠʰʣʘʪʠʣʠʰʠʛʘ ʢ˄ʨʘ ʙʝʰ ʜʘʚʨʛʘ ʙʣ˄ʠʰʠʤʠʟ ʤʫʤʢʠʥ. 

1-ʜʘʚʨ 12-17 ʘʩʨʣʘʨʥʠ ʟ˄ ʠʯʠʛʘ ʦʣʘʜʠ. ɹʫ ʚʘץʪʣʘʨʜʘ ʤʝʪʘʣʣ ץʫʨʠʣʤʘʣʘʨʥʠ 

ʥʦʸʙ ʠʥʰʦʦʪʣʘʨʥʠ ץʫʨʠʣʠʰʠʜʘ (ʩʘʨʦʡ, ʯʝʨʢʦʚ), ʤʘʩʘʣʘʥ סʠʰʪ ʜʝʚʦʨʣʘʨʥʠ 

ʤʫʩʪʘ״ʢʘʤʣʘʰʜʘ ʚʘ ʪʦʤ ʢʦʥʩʪʨʫʢʮʠʷʩʠʥʠ ʪʦʨʪʠʙ ץʡ˄ʠʰʜʘ ʠʰʣʘʪʠʰʛʘʥ. 

ʊʦʨʪץʠʯʣʘʨʥʠ ʪʝʤʠʨʛʘ ʠʰʣʦʚ ʙʝʨʠʙ ʢʦʥʩʪʨʫʢʮʠʷʩʠʥʠ ʤʦʩʣʘʰʪʠʨʠʙ ʢʝʩʠʤʠʥʠ 

ʢʚʘʜʨʘʪ ʰʘʢʣʠ ץʠʣʠʙ ʪʘʡʸʨʣʘʰʛʘʥ. 1158 ʡʠʣʜʘ ɺʣʘʜʠʤʠʨ ʰʘ״ʨʠʜʘ ץʫʨʠʣʛʘʥ 

ʋʩʧʝʥʩʢʠʡ ʩʦʙʦʨʠ, 1560 ʡʠʣʠ ʄʦʩʢʚʘʜʘ ץʫʨʠʣʛʘʥ ʇʦʢʨʦʚ ʩʦʙʦʨʠ ʙʫʥʛʘ ʤʠʩʦʣ 

ʙ˄ʣʘ ʦʣʘʜʠ 

2-ʜʘʚʨ 17 ʘʩʨ ʙʦʰʣʘʨʠʜʘʥ 18 ʘʩʨʥʠ ʦʭʠʨʠʛʘʯʘ ץʘʤʨʘʙ ʦʣʘʜʠ. ɹʫ ʜʘʚʨ ʤʝʪʘʣʣ 

 ʠʷ ʪʩ˄ʠʥʣʘʨʥʠ ʚʘ ʯʝʨʢʦʚʣʘʨʥʠʥʛ ʬʘʟʦʚʠʡ ʙʦʰ ʛʫʤʙʘʟʣʘʨ ʢʦʥʩʪʨʫʢʮʠʷʣʘʨʠʥʠץ

ʷʨʘʪʠʣʠʰʠ ʙʠʣʘʥ ʙʦסʣʘʥʛʘʥ. ʂ˄ʪʘʨʫʚʯʠ ʵʣʝʤʝʥʪʣʘʨʥʠ ʤʘʭʩʫʩ ʰʘʢʣʛʘ ʢʝʣʪʠʨʠʙ 

ʙʠʨ-ʙʠʨʠʛʘ ʙʦסʣʘʥʘʜʠʛʘʥ ץʠʣʠʙ, ʘʩʦʩʠʡ ץʠʩʤʠʥʠ ʢʝʩʠʤʠʥʠ ʢʚʘʜʨʘʪ ʸʢʠ ʪ˄סʨʠ 

ʪ˄ʪʨʙʫʨʯʘʢ ʰʘʢʣʣʠ ץʠʣʠʙ ʪʘʡʸʨʣʘʰʛʘʥ.  

ʄʠʩʦʣ ʩʠʬʘʪʠʜʘ 1640 ʡʠʣʜʘ ʢʘʪʪʘ ʂʨʝʤʣʴ ʩʘʨʦʡʠ ʪʦʤʠʥʠʥʛ ʸʧʠʣʠʰʠ, 1603 

ʡʠʣ ץʫʨʠʣʛʘʥ ʋʣʫס ʀʚʘʥ ץʥ˄סʠʨʦץʭʦʥʘʩʠ ʚʘ 1805ʡ. ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʜʘʛʠ 
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ʦʨʘʣʠסʠ 15ʤ ʙ˄ʣʛʘʥ פʦʟʦʥ ʩʦʙʦʨʠʥʠ  ʛʫʤʙʘʟʣʘʨʠʥʠ ʩʠʥʯʣʘʨʠʥʠ ʢʝʣʪʠʨʠʰʠʤʠʟ 

ʤʫʤʢʠʥ. 

3-ʜʘʚʨ 18 ʘʩʨʜʘʥ 19 ʘʩʨʥʠʥʛ ʷʨʤʠʛʘʯʘ ʜʘʚʦʤ ʵʪʠʙ ʢʝʣʛʘʥ. ɹʫ ʜʘʚʨ ʯ˄̫ ʥ 

ʵʣʝʤʝʥʪʣʘʨʠʥʠ ץʡ˄ʠʰ ʚʘ ʫʣʘʨʜʘʥ ץʫʨʠʣʤʘʣʘʨ ʷʨʘʪʠʰ ʙʠʣʘʥ ʪʘʥʠʣʛʘʥ. 

 ʏ˄ʷʥ ʵʣʝʤʝʥʪʣʘʨʠʥʠʥʛ ʙʠʨ-ʙʠʨʠʛʘ ʙʠʨʠʢʪʠʨʠʣʠʰʠ, ץʫʣʬ ʚʘ ʙʦʣʪʣʠ 

ʙʠʨʠʢʤʘ ʦʨץʘʣʠ ʙʘʞʘʨʠʣʛʘʥ. 

ɹʠʨʠʥʯʠʣʘʨ ץʘʪʦʨʠʜʘ ʙʫ ץʫʨʠʣʤʘʣʘʨʜʘʥ ʬʦʡʜʘʣʘʥʠʙ 1725 ʡʠʣʜʘ ʋʨʘʣʜʘʛʠ 

ʅʝʚʴʷʥ ʤʠʥʦʨʘʩʠʥʠʥʛ ʪʦʤʠʥʠ ʸʧʠʰʛʘʥ. 1784 ʡʠʣ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʜʘʛʠ ʯ˄̫ ʥ 

ʢ˄ʧʨʠʛʠ ץʫʨʠʣʛʘʥ, ʩʘʢʢʠʟ ʦʨʘʣʠץʣʠ 33-47ʤ ʛʘʯʘ, ʜʫʥʸʜʘ ʵʥʛ ʢʘʪʪʘ ʯ˄ʷʥ 

ʢ˄ʧʨʠʛʠʜʠʨ. 19 ʘʩʨʥʠʥʛ 40 ʡʠʣʣʘʨʠʜʘ ץʫʨʠʣʛʘʥ ʫʥʠʢʘʣ ʙʠʥʦʥʠʥʛ ʀʩʘʘʢʠʡ ʩʦʙʦʨ 

ʛʫʤʙʘʟʠ ʷʨʘʪʠʣʠʰʠʜʘ ʤʘʭʩʫʩ ʯ˄̫ ʥ ʵʣʝʤʝʥʪʣʘʨʠʜʘʥ ʬʦʡʜʘʣʘʥʠʰʛʘʥ. 1827-32ʡ. 

ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʜʘʛʠ ɸʣʝʢʩʘʥʜʨ ʪʝʘʪʨʠʥʠʥʛ ʪʦʤʠʥʠ ʸʧʠʰʜʘ ʪʘʷʥʯ ʦʨʘʣʠסʠ 

30ʤʝʪʨ ʙʣ˄ʛʘʥ ʯ˄̫ ʥ ʨʘʚʦץʣʘʨʜʘʥ ʬʦʡʜʘʣʘʥʠʰʛʘʥ. ɹʫ ʜʘʚʨʥʠʥʛ ʦʭʠʨʣʘʨʠʜʘ 

ʬʝʨʤʘʣʘʨʜʘʥ ʬʦʡʜʘʣʘʥʠʰ ʙʦʰʣʘʥʛʘʥ. ʌʝʨʤʘʣʘʨʥʠʥʛ ʩʠץʠʣʠʰʛʘ ʠʰʣʘʸʪʛʘʥ 

ʵʣʝʤʝʥʪʣʘʨʠʥʠ ʯ˄̫ ʥʜʘʥ, ʯʟ˄ʠʣʠʰʛʘ ʠʰʣʘʸʪʛʘʥ ʵʣʝʤʝʥʪʣʘʨʥʠ ʪʝʤʠʨʜʘʥ 

ʪʘʡʸʨʣʘʰʛʘʥ.  

4-ʜʘʚʨ 19 ʘʩʨ 30 ʡʠʣʣʘʨʠʜʘʥ 20 ʘʩʨʥʠʥʛ 20 ʡʠʣʣʘʨʠʛʘʯʘ ʜʘʚʦʤ ʵʪʛʘʥ. ɹʫ 

ʡʠʣʣʘʨ ʪʝʭʥʠʢʘʥʠʥʛ ״ʘʤʤʘ ʩʦ״ʘʣʘʨʥʠ ʪʝʟ ʨʠʚʦʞʣʘʥʠʰʠʥʠ ʰʫ ʞʫʤʣʘʜʘʥ 

ʤʝʪʘʣʣʰʫʥʦʩʣʠʢ ʚʘ ʤʝʪʘʣʣʥʠ ץʘʡʪʘ ʠʰʣʘʰ ʩʦ״ʘʩʠʜʘ ״ʘʤ ʢʘʪʪʘ ʨʠʚʦʞʣʘʥʠʰʥʠ ʟ˄ 

ʠʯʠʛʘ ʦʣʘʜʠ.  

1856 ʡʠʣʠ ɹʝʩʩʝʤʝʨ, 1864 ʡʠʣʠ ʄʘʨʪʝʥ  ʚʘ 1878 ʡʠʣʜʘ ʊʦʤʘʩ ʧ˄ ʣʘʪ ץʫʡʠʰ 

ʫʩʫʣʣʘʨʠ ʠʰʣʘʙ ʯʠץʠʣʠhʠ ʚʘ ʟ˄ʣʘʰʪʠʨʠʣʠʰʠ ʥʘʪʠʞʘʩʠʜʘ ʯ˄̫ ʥ ʢʦʥʩʪʨʫʢʮʠʷʣʘʨ 

ʨ˄ʥʠʛʘ ʧʣ˄ʘʪ ʢʦʥʩʪʨʫʢʮʠʷʣʘʨʠʥʠ ʠʰʣʘʪʘ ʙʦʰʣʘʥʜʠ, ʯʫʥʢʠ  ʧ˄ʣʘʪ ʤʘʪʝʨʠʘʣʠ 

ʩʠʬʘʪʣʠʨʦץ ʚʘ ʤʝʭʘʥʠʢ ʭʫʩʫʩʠʷʪʣʘʨʠ ʷʭʰʠʨʦץ ʙ˄ʣʛʘʥʣʠʛʠ ʪʫʬʘʡʣʠ  40 ʡʠʣʣʘʨʜʘ 

ʧ˄ʣʘʪʣʠ ʧʨʦʢʘʪʣʠ ʩʦʨʪʘʤʝʥʪʠ ʚʘ ʚʘʨʘץʩʠʤʦʥ ʧʨʦʢʘʪʥʠʥʛ ʪʝʭʥʦʣʦʛʠʷʣʘʨʠ 

˄ʟʣʘʰʪʠʨʠʣʠʰʠ ʥʘʪʠʞʘʩʠʜʘ  ץʫʨʠʣʠʰ ʢʦʥʩʪʨʫʢʮʠʷʣʘʨ ʨʠʚʦʞʣʘʥʠʰʠʛʘ ʚʘ 

ʫʣʘʨʥʠ ʥʦʸʙ ʙʠʥʦʣʘʨʜʘ ʠʰʣʘʪʠʣʠʰʠʛʘ ʢʘʪʪʘ  ʠʤʢʦʥʠʷʪʣʘʨ ʷʨʘʪʜʠ.  
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ʈʘʩʤ  1.1. פʠʷ ʪ˄ʩʠʥʣʘʨ ʚʘ ʯʝʨʢʦʚʣʘʨʥʠʥʛ ʬʘʟʦʚʠʡ ʙʦʰ ʛʫʤʙʘʟʣʘʨʠ. 

 

19 ʘʩʨ ʦʭʠʨʠʛʘ ʢʝʣʠʙ ʧʘʥʞʘʨʘʩʠʤʦʥ ʩʠʥʯʣʘʨ, ʨ˄ʥʠʛʘ ʨʘʤʘ-ʨʘʚʦץʣʠ ʩʠʥʯʣʘʨ 

ʠʰʣʘʪʘ ʙʦʰʣʘʥʜʠ. ʕʥʠ ʢʝʥʛʨʦץ ʙ˄ʣʛʘʥ ʙʠʥʦʣʘʨʥʠ ץʫʨʠʣʜʠ. ɹʫʣʘʨʛʘ ʤʠʩʦʣ 

 ʫʨʠʣʛʘʥ ʉʝʥʥʠʡ ʙʦʟʦʨʥʠ ʚʘ 1890 ʡʠʣʠץ ʠʣʠʙ, ʇʝʪʝʨʙʫʨʛʜʘ (1884 ʡʠʣʜʘץ

 ʫʨʠʣʛʘʥ ʙʠʥʦʣʘʨʥʠץ ʫʨʠʣʛʘʥ ɻʘʪʯʠʥʦ ʚʦʢʟʘʣʠ), ʄʦʩʢʚʘʜʘ 1913-14 ʡʠʣʣʘʨʜʘץ

ʢʝʣʪʠʨʠʰ ʤʫʤʢʠʥ. 

19 ʘʩʨʥʠʥʛ ʠʢʢʠʥʯʠ ʷʨʤʠʜʘ ʪʝʤʠʨ ʡʣ˄ʣʘʨʥʠʥʛ ץʫʨʠʣʠʰʠ ʢʝʥʛ ʪʘʨץʘʣʛʘʥ 

ʵʜʠ. ʊʝʤʠʨ ʡʣ˄ ʢ˄ʧʨʠʢʣʘʨʠ ץʫʨʠʣʠʰʠ ʙʠʣʘʥ ʢʧ˄ʨʠʢʣʘʨʥʠʥʛ ץʫʣʘʡ ʢʦʥʩʪʨʫʢʪʠʚ 

ʰʘʢʣʣʘʨʠ ״ʘʤ ʨʠʚʦʞ ʪʦʧʜʠ. ʂʧ˄ʨʠʢʣʘʨʥʠʥʛ ʞʦʡʣʘʰʪʠʨʠʣʠhʠ ʚʘ ״ʠʩʦʙʣʘʰ 

ʥʘʟʘʨʠʷʩʠ ʤʫʢʘʤʤʘʣʣʘʰʜʠ. ʄʝʪʘʣʣ ץʫʨʠʣʤʘʣʘʨʥʠ ʣʦʡʠ״ʘʣʘʰʛʘ, ״ʠʩʦʙʣʘʰʛʘ ʚʘ 

 ,ʫʨʠʣʠʰ ʫʩʣʫʙʣʘʨʠʥʠ ʨʠʚʦʞʣʘʥʠʰʠʛʘ ʨʫʩ ʦʣʠʤʣʘʨʠʜʘʥ ʉ.ɺ.ʂʝʨʙʝʜʟץ

ʅ.ɸ.ɹʝʣʝʣʶʙʩʢʠʡ, ʃ.ɼ.ʇʨʦʩʢʫʨʷʢʦʚʣʘʨ ״ʠʩʩʘ ץ˄hʠʰʛʘʥ. 
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ʉ.ɺ.ʂʝʨʙʝʜʟ (1810-1899ʡ.ʡ.) ʈʦʩʩʠʷʜʘ ʙʠʨʠʥʯʠ ʙʣ˄ʠʙ ʧʘʥʞʘʨʘʣʠ 

ʬʝʨʤʘʣʘʨʥʠ ץʣ˄ʣʘʰ ʙʠʣʘʥ ʪʝʤʠʨ ʡʣ˄ ʢ˄ʧʨʠʢʣʘʨʠʥʠ ץʫʨʜʠʨʛʘʥ, ʇʝʪʝʨʙʫʨʛʜʘʛʠ 

ʯ˄ʷʥ ʢʧ˄ʨʠʢʥʠ ״ʘʤ ʂʝʨʙʝʜʟ ʣʦʡʠ״ʘʣʘʰʪʠʨʛʘʥ ʚʘ ץʫʨʠʣʠʰʠʜʘ ʠʰʪʠʨʦʢ ʵʪʛʘʥ.   

ʅ.ɸ.ɹʝʣʝʣʶʙʩʢʠʡ (1848-1922ʡ.ʡ.) ʢʧ˄ʨʠʢ ץʫʨʠʰ ʙʡ˄ʠʯʘ ʤʫʪʘʭʘʩʩʠʩ, 

ʙʠʨʠʥʯʠ ʙʣ˄ʠʙ ʪʠʨʛʘʢʣʠ ʬʝʨʤʘʥʠ  ʢʧ˄ʨʠʢ ץʫʨʠʣʠʰʠʜʘ ץʣ˄ʣʘʜʠ. ʋ ʧʨʦʢʘʪ 

ʩʦʨʪʘʤʝʥʪʠʥʠ ʠʰʣʘʙ ʯʠץʜʠ. 

ʃ.ɼ.ʇʨʦʩʢʫʨʷʢʦʚ (1858-1926ʡ.ʡ.) ʢʧ˄ʨʠʢ ʬʝʨʤʘʣʘʨʠʛʘ ʫʯʙʫʨʯʘʢ ʚʘ ʭʦʚʦʥ 

ʧʘʥʞʘʨʘʩʠʥʠ ץʣ˄ʣʘʰ ʫʩʫʣʠʥʠ ʢʠʨʠʪʜʠ ʚʘ ʬʝʨʤʘʣʘʨʥʠʥʛ ץʫʣʘʡ ʰʘʢʣʠʥʠʥʛ 

ʥʘʟʘʨʠʷʩʠʥʠ ʠʰʣʘʙ ʯʠץʜʠ. 

 19 ʘʩʨʥʠʥʛ ʦʭʠʨʠ ʚʘ 20 ʘʩʨʥʠʥʛ ʙʦʰʣʘʨʠʜʘ ʤʝʪʘʣʣʜʘʥ ʙʣ˄ʛʘʥ 

 ʫʨʠʣʠʰʣʘʨʥʠ ʨʠʚʦʞʣʘʥʠʰʠʛʘ ʦʣʠʤʣʘʨʜʘʥ ʌ.ʉ. ʗʩʠʥʩʢʠʡ, ɺ.ɻ.ʐʫʭʦʚ ʚʘץ

ʀ.ʇ.ʇʨʦʢʦʬʴʝʚ ʢʘʪʪʘ ʭʠʩʩʘ ץ˄hʜʠʣʘʨ. 

ʌ.ʉ.ʗʩʠʥʩʢʠʡ (1858-1899ʡ.ʡ.) ʙʠʨʠʥʯʠ ʙʣ˄ʠʙ ʢʧ˄ ʦʨʘʣʠץʣʠ ʩʘʥʦʘʪ 

ʙʠʥʦʣʘʨʠʥʠʥʛ ʠʯʢʠ ʦʨʘʣʠץʜʘʛʠ ʫʩʪʫʥʣʘʨʥʠ ʤʝʪʘʣʜʘʥ ץʠʣʠʰʥʠ ʪʘʚʩʠʷ ʵʪʜʠ ʚʘ 

ʪʘʷʥʯ ʦʨʘʣʠסʠ ʢʘʪʪʘ ʙʣ˄ʛʘʥ ʙʠʥʦʣʘʨʥʠ ʙʫʢʣʘʥʫʚʯʘʥ ʚʘ ʨʘʚʦץʣʠ ʢʦʥʩʪʨʫʢʮʠʷʣʘʨ 

ʙʠʣʘʥ ʸʧʠʰʥʠ ʠʰʣʘʙ ʯʠץʜʠ. ʋʩʪʫʥʣʘʨʥʠ ʥʦʤʘʨʢʘʟʠʡ ʪʘʲʩʠʨ ʵʪʘʸʪʛʘʥ ʢʫʯʛʘ 

 .ʣʠʢʣʘʨ ʢʠʨʠʪʜʠץʠʩʦʙʣʘʰ ʫʩʫʣʣʘʨʠʥʠ  ʨʠʚʦʞʣʘʥʪʠʨʜʠ ʚʘ ʘʥʠ״

ʉ.ɻ.ʐʫʭʦʚ (1853-1939ʡ.ʡ) ʙʠʨʠʥʯʠ ʙʣ˄ʠʙ ʜʫʥʸ ʤʠyץ ʩʠʜʘ ʬʘʟʦʚʠʡ ʧʘʥʞʘʨʘ 

ʢʦʥʩʪʨʫʢʮʠʷʣʘʨ ʦʨץʘʣʠ ʪʦʤʣʘʨʥʠ ʸʧʠʰ ʫʩʫʣʣʘʨʠʥʠ ʚʘ ʪʘʨʘʤ-ʪʘʨʘʤ ʶʟʘʣʠ 

ʢʦʥʩʪʨʫʢʮʠʷʣʘʨ ʦʨץʘʣʠ ʪʫʨʣʠ ʭʠʣ ʤʠʥʦʨʘʣʘʨʛʘ ʭ˄ʰʘʰ ץʫʨʠʣʤʘʣʘʨʥʠ ʠʰʣʘʙ 

ʯʠץʜʠ ʚʘ ץʫʨʠʣʠʰʜʘ ʠʰʪʠʨʦʢ ʵʪʜʠ. ʗʥʛʠ ʢʦʥʩʪʨʫʢʪʠʚ ʨʝʟʝʨʚʫʘʨ ʰʘʢʣʣʘʨʠʥʠ, 

ʫʣʘʨʥʠ ״ʠʩʦʙʣʘʰ ʚʘ ʦץʠʣʦʥʘ ʣ˄ʯʘʤʣʘʨʠʥʠ ʪʦʧʠʰ ʫʩʫʣʣʘʨʥʠ ʠʰʣʘʙ ʯʠץʜʠ. 

ʀ.ʇ.ʇʨʦʢʦʬʴʝʚ (1877-1958ʡ.ʡ) ʦʣʜʠʥʛʠ ʪʘʞʨʠʙʘʣʘʨʥʠ ʵʲʪʠʙʦʨʛʘ ʦʣʠʙ 

ʤʝʪʘʣʣ ʢʧ˄ʨʠʢʣʘʨʠʥʠ ʢʦʥʩʪʨʫʢʮʠʷʩʠʥʠ ʪʘʡʸʨʣʘʥʠhʠ ʚʘ ʡʠסʠʣʠʰʠ ״ʘץʠʜʘ ʢʠʪʦʙ 

ʸʟʜʠ. ɶh ʘ ʜʘʚʨ ʙʡ˄ʠʯʘ ʥʦʸʙ ʢʧ˄ʨʠʢʣʘʨ ʢʦʥʩʪʨʫʢʮʠʷʣʘʨʠʥʠ ʠʰʣʘʙ ʯʠץʜʠ ʚʘ ʟ˄ʠ 

 .ʫʨʠʣʠʰʜʘ ʠʰʪʠʨʦʢ ʵʪʜʠץ ʘʤ״

5- ʜʘʚʨ 20-ʡʠʣʣʘʨʜʘʥ ʙʦʰʣʘʙ ʜʘʚʦʤ ʵʪʠʙ ʢʝʣʤʦץʜʘ. ʄʝʪʘʣʣʰʫʥʦʩʣʠʢ 30-

ʡʠʣʣʘʨʜʘ ʨʠʚʦʞʣʘʥʠʰʠ ʩʘʙʘʙʣʠ ʤʝʪʘʣʣ ʢʦʥʩʪʨʫʢʮʠʷʣʘʨʠʜʘ ʤʫʩʪʘ״ʢʘʤʣʠʨʦץ 

ʧ˄ʣʘʪʣʘʨʥʠ ʠʰʣʘʪʠʰ ʙʦʰʣʘʥʜʠ. ׳ʘʨ ʭʠʣ ʤʫʩʪʘ״ʢʘʤʛʘ ʵʛʘ ʙʣ˄ʛʘʥ ʧʣ˄ʘʪʣʘʨʥʠʥʛ 

ʪʫʨʠ ʢʧ˄ʘʡʠʙ ʢʝʪʜʠ ʚʘ ʤʝʪʘʣʣ ʢʦʥʩʪʨʫʢʮʠʷʣʘʨʥʠʥʛ ʢʦʥʩʪʨʫʢʪʠʚ ʰʘʢʣʣʘʨʠ ʨʠʚʦʞ 

ʪʦʧʜʠ. ʄʝʪʘʣʣ ʢʦʥʩʪʨʫʢʮʠʷʣʘʨʠʥʠʥʛ ʢʝʥʛ ʚʘ ʪʫʨʣʠ  ʭʠʣ ʨʠʚʦʞʣʘʥʠʰ 

ʤʘʩʘʣʘʣʘʨʠʜʘ ʣʦʡʠ״ʘ, ʠʣʤʠʡ ʚʘ ʠʰʣʘʙ ʯʠץʘʨʠʰ ʢʦʨʭʦʥʘʣʘʨʠʥʠʥʛ ʭʠʩʩʘʩʠ ʢʘʪʪʘ 

ʙ˄ʣʜʠ. çʇʨʦʝʢʪʩʪʘʣʴʢʦʥʩʪʨʫʢʮʠʷè, çʇʨʦʤʩʪʨʦʡʧʨʦʝʢʪè ʚʘ çʎʅʀʀʉʂèʣʘʨ ʷʥʛʠ 

ʢʦʥʩʪʨʫʢʪʠʚ ʰʘʢʣʣʘʨʥʠ ʷʨʘʪʠʰ ʚʘ ʫʣʘʨʥʠ ״ʠʩʦʙʣʘʰ ʫʩʫʣʣʘʨʠʥʠ ʪʘʚʩʠʷ ʵʪʠʰ 

ʙʠʣʘʥ ʰʫסʫʣʣʘʥʠʰʘʜʠ. çɺʅʀʇʀʇʨʦʤʩʪʘʣʴʢʦʥʩʪʨʫʢʮʠʷè ʣʦʡʠ״ʘʣʘʰʪʠʨʠʰ ʚʘ 

ʡʠסʠ  hʠʰʣʘʨʠ ʙʠʣʘʥ ʰʫסʫʣʣʘʥʘʜʠ. 

ɺʅʀʂʊʀʉʂ ʤʝʪʘʣʣ ʢʦʥʩʪʨʫʢʮʠʷʣʘʨʠʥʠ ʣʦʡʠ״ʘʣʘʰ ʚʘ ʠʰʣʘʙ ʯʠץʘʨʠʰ 

ʪʝʭʥʦʣʦʛʠʷʩʠʥʠ ʷʥʛʠʣʘʰ ʙʡ˄ʠʯʘ ʠʟʣʘʥʠʰʣʘʨ ʦʣʠʙ ʙʦʨʜʠ. 

30-ʡʠʣʣʘʨʜʘ ʤʝʪʘʣʣʰʫʥʦʩʣʠʢ ʚʘ ʤʘʰʠʥʘʩʦʟʣʠʢ ʨʠʚʦʞʣʘʥʠʰʠ ʙʠʣʘʥ ʞʫʜʘ 

ʢ˄ʧ ʩʘʥʦʘʪ ʠʥʰʦʦʪʣʘʨʠ ʤʝʪʘʣʣ ʩʠʥʯʣʠ ʢʠʣʠʙ ץʫʨʠʣʘ ʙʦʰʣʘʥʜʠ. ʉʘʥʦʘʪ ʙʠʥʦʣʘʨʠ 

 ʠʩʤ ʙʣ˄ʜʠ ʚʘ ʫʣʘʨʥʠʥʛ ʨʠʚʦʞʣʘʥʠʰʠʜʘץ ʫʨʠʣʠʰʠʜʘ ʤʝʪʘʣʣ ʩʠʥʯʠ ʘʩʦʩʠʡץ

ʤʫ״ʠʤ ʨʦʣʴ ʡ˄ʥʘʜʠ. 

 

50-70-ʡʠʣʣʘʨʜʘ ʤʝʪʘʣʣ ʢʦʥʩʪʨʫʢʮʠʷʣʘʨʥʠʥʛ ʨʠʚʦʞʣʘʥʠʰ ʘʩʦʩʣʘʨʠ 

ʟ˄ʛʘʨʤʘʩʜʘʥ ʚʘ ʫʣʘʨʥʠʥʛ ʘʩʦʩʠ ï ʪʝʞʘʤʢʦʨʣʠʢ, ʢʦʥʩʪʨʫʢʮʠʷʣʘʨʥʠ ʷʨʘʪʠʰ 
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ʪʝʭʥʦʣʦʛʠʷʩʠ ʦʜʜʠʡ, ʡʠסʠ  hʠʰʣʘʨ ʪʝʟ ʙʘʞʘʨʠʣʘʜʠʛʘʥ ʙ˄ʣʠʙ, ʰʫ ʘʩʦʩʜʘ ʤʝʪʘʣʣ 

ʢʦʥʩʪʨʫʢʮʠʷʣʘʨ ʨʠʚʦʞ ʪʦʧʜʠ. 

ʐʫ ʟʘʤʦʥ ʙ˄ʡʠʯʘ ʥʦʸʙ ʙ˄ʣʛʘʥ ʩʘʥʦʘʪ ʙʠʥʦʣʘʨʠ ץʫʨʠʣʛʘʥ ʪʘʷʥʯ ʦʨʘʣʠסʠ 

120ʤ ʢʨʘʥʥʠʥʛ ʶʢ ʢ˄ʪʘʨʠʰ ץʦʙʠʣʠʷʪʠ 30ʪ ʚʘ ʫ ʬʝʨʤʘʛʘ ʦʩʠʣʛʘʥ ״ʦʣʘʪʜʘ 

ʠʰʣʘʡʜʠ ʙʠʥʦʥʠʥʛ ʙʘʣʘʥʜʣʠʛʠ 57ʤ ʚʘ ʠʢʢʠ ʦʨʘʣʠץʣʠ ʩʘʥʦʘʪ ʙʠʥʦʩʠ ʢʨʘʥʣʘʨʥʠʥʛ 

ʶʢ ʢ˄ʪʘʨʠʰ ץʦʙʠʣʠʷʪʠ 1200ʪ ʚʘ 600ʪ. 

ʄʝʪʘʣʣ ʢʦʥʩʪʨʫʢʮʠʷʣʘʨʥʠʥʛ ʷʥʛʠ ʦʨʠʛʠʥʘʣ ʰʘʢʣʣʘʨʠ ʷʨʘʪʠʣʜʠ, ʘʡʥʠץʩʘ, 

ʭʘʣץʣʘʨʘʨʦ ʢ˄ʨʛʘʟʤʘ ʙʠʥʦʣʘʨʥʠ ץʫʨʠʣʠʰʠʜʘ 1958 ʡʠʣ ɹʨʶʩʩʝʣʜʘ 1967 ʡʠʣ 

ʄʦʥʨʝʘʣʜʘ, ɺɼʅ׳ʜʘʛʠ ʢʦʩʤʦʩ ʧʘʚʠʣʠʦʥʠ, ʃʫʞʥʠʢʠʜʘʛʠ ʩʧʦʨʪ ʩʘʨʦʡʠ ʚʘ 80-

ʡʠʣʜʘʛʠ ʦʣʠʤʧʠʷʜʘ ʫʯʫʥ ץʫʨʠʣʛʘʥ ʩʧʦʨʪ ʠʥʰʦʦʪʣʘʨʠʥʠ ʤʠʩʦʣ ץʠʣʠʙ ʢʝʣʪʠʨʠʰ 

ʤʫʤʢʠʥ. 

 1980 - ʡʠʣʜʘ ʸʟʛʠ ʦʣʠʤʧʠʷʜʘʛʘ ʪʘʷʥʯ ʦʨʘʣʠסʠ ʢʘʪʪʘ ʙʣ˄ʛʘʥ ʟ˄ʠʥʠʥʛ 

ʢʦʥʩʪʨʫʢʪʠʚ ʰʘʢʣʠ ʙʠʣʘʥ ʙʠʨ - ʙʠʨʠʜʘʥ ʪʫʙʜʘʥ ʬʘʨץ ץʠʣʘʜʠʛʘʥ ʙʠʨ ʥʝʯʘ 

ʦʨʠʛʠʥʘʣ ʩʧʦʨʪ ʤʘʞʤʫʘʣʘʨʠ ץʫʨʠʣʛʘʥʜʠ. 

ʂʦʥʩʪʨʫʢʪʠʚ ʰʘʢʣʠ ʤʫʢʘʤʤʘʣʣʘʥʠʰʠ ʙʠʣʘʥ ʤʝʪʘʣʣ ʢʦʥʩʪʨʫʢʮʠʷʣʘʨʥʠ 

 ʫʨʠʣʠʰ ʢʦʥʩʪʨʫʢʮʠʷʣʘʨʠץ ʘʤ ʪʘʢʦʤʠʣʣʘʰʜʠ. 1950 ʡʠʣʛʘʯʘ״ ʠʩʦʙʣʘʰ ʫʩʫʣʠ״

ʤʫʤʢʠʥ ʙʣ˄ʛʘʥ ʢʫʯʣʘʥʠʰ ʙʡ˄ʠʯʘ ״ʠʩʦʙʣʘʰʘʨ ʵʜʠ, 1950 ץʫʨʠʣʠʰ 

ʢʦʥʩʪʨʫʢʮʠʷʣʘʨʥʠ ʯʝʛʘʨʘʚʠʡ ״ʦʣʘʪ ʙʡ˄ʠʯʘ ״ʠʩʦʙʣʘʰʛʘ ʪ˄ʠʰʜʠ. ׳ʦʟʠʨʛʠ 

 .ʠʩʦʙʣʘʰ ʪʘʣʘʙ ʵʪʠʣʘʜʠ״ ʦʥʫʥʣʘʨʠʜʘ  ʰʫ ʫʩʫʣ ʙ˄ʡʠʯʘץ ʫʨʠʣʠʰ ʤʝʲʸʨ ʚʘץ

ʕ׳ʄ ʠʰʣʘʪʠʣʛʘʥʜʘ ʣʦʡʠ״ʘʣʘʰ ʩʠʬʘʪʠʥʠ ʪʫʙʜʘʥ ʦʰʠʨʘʜʠ ʚʘ ʪʝʟʣʘʪʘʜʠ. 

ʄʘʰʠʥʘ ʟ˄ʠ ʘʚʪʦʤʘʪʠʢ ʨʘʚʠʰʜʘ ʣʦʡʠ״ʘʥʠ ʯʠʟʠʙ ʙʝʨʘʜʠ. 1920-2000 ʡʠʣʣʘʨ 

ʜʘʚʨʠʜʘ ʤʝʪʘʣʣ ʢʦʥʩʪʨʫʢʮʠʷʣʘʨʥʠʥʛ ʨʠʚʦʞʣʘʥʠʰʠʛʘ ʠʣʤʠʡ ʪʘʜץʠץʦʪ ʣʦʡʠ״ʘ 

ʠʥʩʪʠʪʫʪʣʘʨʠ ʟ˄ʠʥʠʥʛ ʠʞʦʜʠʡ ʠʰʠ  (ʉɸʇʈ) ʙʠʣʘʥ ʢʧ˄ ״ʠʩʩʘ ץ˄hʜʠ. ʄʝʪʘʣʣ 

 ʫʨʠʣʤʘʣʘʨʠ ʨʠʚʦʞʣʘʥʠʰʠʛʘ ʦʣʠʤʣʘʨʜʘʥ ʅ.ʉ.ʉʪʨʝʣʝʮʢʠʡ (1885-1967ʡ.)ץ

ɽ.ʆ.ʇʘʪʦʥ (1870-1953ʡ.), ʅ.ʇ.ʄʝʣʴʥʠʢʦʚ ʚʘ ʙʦʰץʘʣʘʨ ʢʘʪʪʘ ״ʠʩʩʘ ץ˄hʜʠʣʘʨ. 

ʅ.ʉ.ʉʪʨʝʣʝʮʢʠʡ ʟ˄ ʬʘʦʣʠʷʪʠʥʠʥʛ ʙʦʰʣʘʨʠʜʘ ʢʧ˄ʨʠʢ ץʫʨʫʚʯʠʣʘʨ  

ʜʘʚʦʤʯʠʩʠ ʙʣ˄ʠʙ ʙʦʰʣʘʛʘʥ, ʢʝʡʠʥʯʘʣʠʢ ץʫʨʠʣʠʰ ʬʘʥʠ ʚʘ ץʫʨʫʚʯʠ 

ʤʫ״ʘʥʜʠʩʣʘʨʥʠ ʪʘʡʸʨʣʘʰʜʘ ʞʫʜʘ ʢʘʪʪʘ ״ʠʩʩʘ ץ˄hʛʘʥ ʚʘ ʙʠʨʠʥʯʠ ʙʣ˄ʠʙ 

ʢʦʥʩʪʨʫʢʮʠʷʣʘʨʥʠ ʩʪʘʪʠʢ ״ʠʩʦʙʣʘʰ ʫʩʫʣʠʥʠ ץʣ˄ʣʘʛʘʥ, ʵʣʘʩʪʠʢ ʯʝʛʘʨʘʜʘʥ ʪ˄ʛʘʥ 

ʤʘʪʝʨʠʘʣʣʘʨʥʠʥʛ ʠʰʣʘʰʠ ʪ˄סʨʠʩʠʜʘ ʪʘʞʨʠʙʘ ʠʰʣʘʨʠʥʠ ʦʣʠʙ ʙʦʨʛʘʥ ʚʘ ʥʘʟʘʨʠʡ 

ʪʘʞʨʠʙʘ ʘʩʦʩʠʜʘ ʢʦʥʩʪʨʫʢʪʠʚ ʰʘʢʣʥʠʥʛ ʨʠʚʦʞʣʘʥʠʰ ʡʣ˄ʠʥʠ ʢʨ˄ʩʘʪʛʘʥ. 

ɽ.ʆ.ʇʘʪʦʥ ʤʝʪʘʣʣ ʢʧ˄ʨʠʢ ץʫʨʠʣʠʰ ʩʦ״ʘʩʠʛʘ ʟ˄ ״ʠʩʩʘʩʠʥʠ ץ˄hʛʘʥ. ʕʣʝʢʪʨʸʡ 

ʙʠʣʘʥ ʧʘʡʚʘʥʜʣʘʰ ʫʩʫʣʠʥʠ ʤʝʭʘʥʠʟʘʮʠʷʣʘʰ ʚʘ ʘʚʪʦʤʘʪʣʘʰʪʠʨʠʰ ʜʘʨʘʞʘʩʠʛʘ 

ʝʪʢʘʟʠʰʜʘ ʢʘʪʪʘ ״ʠʩʩʘ ץ˄hʛʘʥ. ʅ.ʇ.ʄʝʣʴʥʠʢʦʚ ״ʘʤ ʤʝʪʘʣʣ ʢʦʥʩʪʨʫʢʮʠʷʣʘʨʥʠ 

ʨʠʚʦʞʣʘʥʪʠʨʠʰʛʘ ʢʧ˄ ״ʠʩʩʘ ץ˄hʛʘʥ. çʎʅʀʀʇʨʦʝʢʪʩʪʘʣʴʢʦʥʩʪʨʫʢʮʠʷè 

ʠʥʩʪʠʪʫʪʠʛʘ ʢʧ˄ ʡʠʣʣʘʨ ʤʦʙʘʡʥʠʜʘ ʨʘ״ʙʘʨʣʠʢ ץʠʣʛʘʥ.  

ʅʘʟʦʨʘʪ ʩʘʚʦʣʣʘʨʠ. 

1.   ʄʝʪʘʣʣ ʢʦʥʩʪʨʫʢʮʠʷʣʘʨʥʠʥʛ  ʨʠʚʦʞʣʘʥʠʰʠ ʥʝʯʘ ʜʘʚʨʛʘ ʙ˄ʣʠʥʘʜʠ? 

 ʠʩʩʘ״ ʘʡʩʠ ʦʣʠʤʣʘʨ ʤʝʪʘʣʣ ʢʦʥʩʪʨʫʢʮʠʷʣʘʨʥʠʥʛ ʨʠʚʦʞʣʘʥʠʰʠʛʘפ .2

 ?ʰʠʰʛʘʥ˄ץ

 ʘʡʩʠ ʠʣʤʠʡ ʪʝʢʰʠʨʠʰ ʠʥʩʪʠʪʫʪʣʘʨ ʤʝʪʘʣʣ ʢʦʥʩʪʨʫʢʮʠʷʣʘʨʥʠʥʛפ .3

ʨʠʚʦʞʣʘʥʠʰʠʛʘ ״ʠʩʩʘ ץ˄ʰʠʰʛʘʥ?  

 

1.2  ʄʝʪʘʣʣ ʢʦʥʩʪʨʫʢʮʠʷʣʘʨ ʠʰʣʘʪʠʣʘʜʠʛʘʥ ʩʦ״ʘʣʘʨ, ˄ʟʠʛʘ ʭʦʩ ʙ˄ʣʛʘʥ 

ʭʫʩʫʩʠʷʪʣʘʨʠ ʚʘ ʫʣʘʨʛʘ ץ˄ʡʠʣʛʘʥ ʪʘʣʘʙʣʘʨ 
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 ,ʫʨʠʣʠʰʠʜʘץ ʪʜʘ ʤʝʪʘʣʣ ʢʦʥʩʪʨʫʢʮʠʷʣʘʨ ʪʫʨʣʠ ʭʠʣ ʙʠʥʦʣʘʨץʦʟʠʨʛʠ ʚʘ׳

ʤʫ״ʘʥʜʠʩʣʠʢ ʠʥʰʦʦʪʣʘʨʠʥʠ ʷʨʘʪʠʣʠʰʠʜʘ ʠʰʣʘʪʠʣʘʜʠ. ɸʡʥʠץʩʘ, ʪʘʷʥʯ ʦʨʘʣʠסʠ 

ʢʘʪʪʘ ʙʣ˄ʛʘʥ ʙʠʥʦʣʘʨʥʠʥʛ ʪʦʤ ʢʦʥʩʪʨʫʢʮʠʷʣʘʨʥʠʥʛ ʙʘʨʧʦ ʵʪʠʰʜʘ, ʙʘʣʘʥʜ 

ʠʥʰʦʦʪʣʘʨ ץʫʨʠʣʠʰʠʜʘ ʚʘ ʢʧ˄ ʶʢ ʪʘʲʩʠʨ ʵʪʘʸʪʛʘʥ ץʫʨʠʣʤʘʣʘʨʥʠ ʙʫʥʸʜ ʵʪʠʰʜʘ 

ʤʝʪʘʣʣ ʢʦʥʩʪʨʫʢʮʠʷʣʘʨʥʠʥʛ ʘ״ʘʤʠʷʪʠ ʢʘʪʪʘʜʠʨ.  

 2005 ʡʠʣ ɶʟʙʝʢʠʩʪʦʥ ʈʝʩʧʫʙʣʠʢʘʩʠʜʘ 450000ʪ ʧ˄ʣʘʪ ʵʨʠʪʠʣʜʠ, 108000ʪ 

ʧʨʦʢʘʪ ʤʝʪʘʣʣʠʜʠʨ. ʂʦʥʩʪʨʫʢʪʠʚ ʰʘʢʣʠʛʘ ʚʘ ץʘʝʨʜʘ ʠʰʣʘʪʠʣʠʰʠʛʘ ץʘʨʘʙ ʤʝʪʘʣʣ 

ʢʦʥʩʪʨʫʢʮʠʷʣʘʨ 8 ʭʠʣ ʩʦ״ʘʣʘʨʜʘ ʠʰʣʘʪʠʣʠʰʠ ʤʫʤʢʠʥ: 

1. ʉʘʥʦʘʪ ʙʠʥʦʣʘʨʠʥʠ ʩʠʥʯʠʥʠ ʷʨʘʪʠʣʠʰʠʜʘ; 

2. ʊʘʷʥʯ ʦʨʘʣʠסʠ ʢʘʪʪʘ ʙʣ˄ʛʘʥ ʙʠʥʦʣʘʨʥʠʥʛ ʪʦʤ ʢʦʥʩʪʨʫʢʮʠʷʣʘʨʠʥʠ 

ʷʨʘʪʠʰʜʘ (ʘʥʛʘʨʣʘʨ, ʢʦʥʮʝʨʪ ʚʘ ʩʧʦʨʪ ʩʘʨʦʡʣʘʨʠ, ʛʫʤʙʘʟʣʘʨ, ʙʦʟʦʨʣʘʨ); 

3. ʂ˄ʧʨʠʢ ʚʘ ʵʩʪʘʢʘʜʘʣʘʨ ץʫʨʠʣʠʰʠʜʘ;   

4. ʄʠʥʦʨʘ ʚʘ ʤʘʯʪʘʣʘʨ ץʫʨʠʣʠʰʠʜʘ (ʪʝʣʝ ʚʘ ʨʘʜʠʦ ʤʠʥʦʨʘʣʘʨ, ʥʝʬʪʴ ץʘʟʠʙ 

ʯʠץʘʨʠʰ ʚʘ ʩʫʚ ʭʞ˄ʘʣʠʛʠ ʙʠʥʦʣʘʨʠ ʚʘ ʠʥʰʦʦʪʣʘʨʠ); 

5. ʂ˄ʧ ץʘʚʘʪʣʠ ʙʠʥʦʣʘʨʥʠʥʛ ʩʠʥʯʠʥʠ ʷʨʘʪʠʰʜʘ; 

6. ɺʘʨʘץʩʠʤʦʥ ʧʨʦʢʘʪʠʜʘʥ ʡʠסʠʣʛʘʥ ʛʘʟ ʚʘ ʩʫʶץʣʠʢʣʘʨʥʠ ʩʘץʣʘʰ ״ʘʤʜʘ 

ʪʘץʩʠʤʣʘʰ ʠʥʰʦʦʪʣʘʨʠʥʠ ץʫʨʠʰʜʘ; 

7. ʂʨʘʥʣʘʨʥʠ ʚʘ ʙʦʰץʘ ʪʫʨʣʠ ״ʘʨʘʢʘʪ ץʠʣʫʚʯʠ ʢʦʥʩʪʨʫʢʮʠʷʣʘʨʥʠ 

ʷʨʘʪʠʣʠʰʠʜʘ; 

8. ɹʦ hץʘ ʢʦʥʩʪʨʫʢʮʠʷʣʘʨʥʠ ץʫʨʠʰʜʘ. 

 

 
1.2 ï ʨʘʩʤ. ʍʫʤʦ ʘʨʝʥʘ ʤʫʟ ʩʘʨʦʡʠ ץʫʨʠʣʠʰʠ. 
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1.3 ï ʨʘʩʤ. ʍʫʤʦ ʘʨʝʥʘ ʤʫʟ ʩʘʨʦʡʠ 

ʂ˄ʨʠʙ ʯʠץʠʣʛʘʥ ʤʝʪʘʣʣ ʢʦʥʩʪʨʫʢʮʠʷʣʘʨ ʠʰʣʘʪʠʣʘʜʠʛʘʥ ʩʦ״ʘʣʘʨʠ ʪʫʨʣʠ 

ʢʦʥʩʪʨʫʢʪʠʚ ʰʘʢʣ ʚʘ ʪʠʟʠʤʣʘʨʜʘʥ ʠʙʦʨʘʪʜʠʨ. ɸʤʤʦ, ʙʫ ʪʫʨʣʠ ʭʠʣ 

ʢʦʥʩʪʨʫʢʮʠʷʣʘʨʥʠ ʷʨʘʪʠʣʠʰʠ ʘʩʦʩʘʥ ʠʢʢʠʪʘ ʦʤʠʣ ʙʠʣʘʥ ʙʦסʣʘʥʛʘʥ. 

ɹʠʨʠʥʯʠʜʘʥ, ʪʫʨʣʠ ʭʠʣ ʢʦʥʩʪʨʫʢʮʠʷʣʘʨʥʠ ʷʨʘʪʠʰʜʘ ʩʪʘʥʜʘʨʪ ʙʡ˄ʠʯʘ ʠʰʣʘʙ 

ʯʠץʘʨʠʣʘʜʠʛʘʥ ʵʣʝʤʝʥʪʣʘʨʜʘʥ, ʧʨʦʢʘʪ ʩʦʨʪʘʤʝʥʪʠʜʘʥ ʬʦʡʜʘʣʘʥʠʰʘʜʠ (ץ˄hʪʘʚʨ, 

ʰʚʝʣʣʝʨ, ʙʫʨʯʘʢʣʠʢ, ʚʘʨʘץʩʠʤʦʥ ʧʨʦʢʘʪʠ). 

ʀʢʢʠʥʯʠʜʘʥ, ʤʝʪʘʣʣ ʢʦʥʩʪʨʫʢʮʠʷʣʘʨʥʠʥʛ ʡʠסʠʰ ʪʝʭʥʦʣʦʛʠʷʩʠ ʙʠʨ ʭʠʣʣʠʛʠ 

ʙʠʣʘʥ ʙʦסʣʘʥʛʘʥ, ʩʦʚʫ״ ץʦʣʘʪʜʘ ʙʦʣʪʣʘʨ ʸʢʠ ʧʘʨʯʠʥ ʤʠʭʣʘʨ ʦʨץʘʣʠ ʚʘ ץʠʟʜʠʨʠʙ 

ʵʨʠʪʠʰ ʦʨץʘʣʠ ʵʣʝʢʪʨ ʸʡʠ ʙʠʣʘʥ ʵʣʝʤʝʥʪʣʘʨʥʠ ʙʠʨ-ʙʠʨʠʛʘ ʧʘʡʚʘʥʜʣʘʰ 

ʙʘʞʘʨʠʣʘʜʠ. 

ʄʝʪʘʣʣ ʢʦʥʩʪʨʫʢʮʠʷʣʘʨʥʠʥʛ ʟ˄ʠʛʘ ʭʦʩ ʙʣ˄ʛʘʥ ʘʬʟʘʣʣʠʢʣʘʨʠ ʙʦʨ. ɹʫ ʫʣʘʨʥʠ 

ʪʫʨʣʠ ʭʠʣ ʠʥʰʦʦʪʣʘʨʜʘ ʠʰʣʘʪʠʰʛʘ ʠʤʢʦʥ ʙʝʨʘʜʠ. 

1. ʄʝʪʘʣʣ ʤʘʪʝʨʠʘʣʠ ʶץʦʨʠ ʤʫʩʪʘ״ʢʘʤʣʠʢʢʘ ʵʛʘ, ʩʠץʠʣʠʰʛʘ ʚʘ ʯʟ˄ʠʣʠʰʛʘ 

ʙʠʨ ʭʠʣʜʘ ץʘʨʰʠʣʠʢ ʢʨ˄ʩʘʪʘʜʠ. ʋʥʠ ʙʠʨ ʞʠʥʩʣʠʣʠʛʠ ץʫʨʠʣʤʘʣʘʨʜʘ ʠʰʦʥʯʣʠ 

ʠʰʣʘʰʠʥʠ ʪʘʲʤʠʥʣʘʡʜʠ ʚʘ ״ʠʩʦʙʠʥʠ ʦʥʩʦʥʣʘʰʪʠʨʠʣʘʜʠ. 

2. ʄʝʪʘʣʣ ʢʦʥʩʪʨʫʢʮʠʷʣʘʨʜʘʥ ʷʩʘʣʛʘʥ ʠʥʰʦʦʪʣʘʨ ʥʠʩʙʘʪʘʥ ʝʥʛʠʣ ʙʣ˄ʘʜʠ. 

 ʫʡʠʜʘʛʠ ʥʠʩʙʘʪץ ʫʨʠʣʤʘʛʘ ʩʘʨʬ ʙʣ˄ʠʰ ʜʘʨʘʞʘʩʠץ ʘʥʜʘʡ ʤʘʪʝʨʠʘʣʥʠʥʛץ ʘʨ׳

ʙʠʣʘʥ ʘʥʠץʣʘʥʘʜʠ: 

                 ʉ = r /Ry/,            ʙʫʥʜʘ                             (1.1)    

r - ʤʘʪʝʨʠʘʣʥʠʥʛ ״ʘʞʤʠʡ ʦסʠʨʣʠʛʠ (ʟʠʯʣʠʛʠ), 

Ry ï ʤʘʪʝʨʠʘʣʥʠʥʛ ״ʠʩʦʙʠʡ ץʘʨʰʠʣʠʛʠ. 

çʉè ץʘʥʯʘ ʢʠʯʠʢ ʙʣ˄ʩʘ, ʰʫʥʯʘ ʢʦʥʩʪʨʫʢʮʠʷ ʝʥʛʠʣ ʙʣ˄ʘʜʠ; ʧʣ˄ʘʪʣʘʨ ʫʯʫʥ 

ʉ=/3,7+1,7/Ö10-4 1/ʤ; ʙʝʪʦʥ ʫʯʫʥ ʉ=18,4Ö10-4 1/ʤ; ʸסʦʯ ʫʯʫʥ ʉ=5,4Ö10-4 1/ʤ. 

3. ʄʝʪʘʣʣ ץʫʨʠʣʤʘʣʘʨ ʠʰʦʥʯʣʠ ״ʠʩʦʙʣʘʥʘʜʠ. ʇʣ˄ʘʪʥʠʥʛ ʤʝʭʘʥʠʢ 

ʭʫʩʫʩʠʷʪʣʘʨʠ ʫʥʠʥʛ ʙʠʨ ʞʠʥʩʣʠʣʠʛʠʛʘ ʙʦסʣʠץ ʙ˄ʣʠʙ, ״ʠʩʦʙ ʦʨץʘʣʠ ʚʘ ʘʤʘʣʜʘ 
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ʠʰʣʘʸʪʛʘʥ ʢʦʥʩʪʨʫʢʮʠʷ ʢʝʩʠʤ ʶʟʘʩʠʜʘ ״ʦʩʠʣ ʙʣ˄ʘʸʪʛʘʥ ʢʫʯʣʘʥʠʰʣʘʨ ʙʠʨ ʭʠʣ 

ʙ˄ʣʘʜʠ. 

4. ʇʣ˄ʘʪʥʠʥʛ ʟʠʯʣʠʛʠ ʘʥʯʘ ʢʘʪʪʘ ʙʣ˄ʛʘʥʠ ʪʫʬʘʡʣʠ ʫʥʜʘʥ ʷʩʘʣʛʘʥ 

 .ʣʠʢʥʠ ʪ˄ʢʘʟʤʘʡʜʠץʫʨʠʣʤʘʣʘʨ ʛʘʟ ʚʘ ʩʫʶץ

5. ʄʝʪʘʣʣ ץʫʨʠʣʤʘʣʘʨ ʩʘʥʦʘʪʙʦʧ ʙʣ˄ʘʜʠ, ʷʲʥʠ ʫʣʘʨ ʘʩʦʩʘʥ ʢʦʨʭʦʥʘ 

ʰʘʨʦʠʪʠʜʘ  ʪʘʡʸʨʣʘʥʠʙ, ץʫʨʠʣʠʰ ʞʦʡʠʜʘ ʤʝʭʘʥʠʟʤʣʘʨ ʸʨʜʘʤʠʜʘ ʡʠסʠʣʘʜʠ. 

6. ʄʝʪʘʣʣ ʢʦʥʩʪʨʫʢʮʠʷʣʘʨ ʵʢʦʣʦʛʠʷ ʪʘʣʘʙʣʘʨʠʛʠ ʞʘʚʦʙ ʙʝʨʘʜʠ. ʏʫʥʢʠ 

ʤʝʪʘʣʣ ʢʦʥʩʪʨʫʢʮʠʷʣʘʨʜʘʥ ʪʘʡʸʨʣʘʥʛʘʥ ʙʠʥʦʣʘʨʥʠ ʭʠʟʤʘʪʠ ʪʫʛʘʛʘʥʜʘʥ ʢʝʡʠʥ 

ʢʦʥʩʪʨʫʢʮʠʷʣʘʨʥʠ ץʘʡʪʘ ʵʣʝʤʝʥʪʣʘʨʛʘ ʙ˄ʣʠʙ ʷʥʘ ʠʰʣʘʪʠʰ ʤʫʤʢʠʥ ʸʢʠ 

ʤʝʪʘʣʣʘʣʦʤʛʘ ʪʦʧʰʠʨʠʣʘʜʠ. 
 

 
 

 
 

1.2 ͪ ͊ͫͣ ʀʩʣʦʤ ʎʠʚʠʣʠʟʘʮʠʷ ʤʘʨʢʘʟʠʥʠ ʤʘʢʝʪʠ 
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 ʄʝʪʘʣʣ ʢʦʥʩʪʨʫʢʮʠʷʣʘʨʥʠʥʛ ʙʘʲʟʠ ʙʠʨ ʢʘʤʯʠʣʠʢʣʘʨʠ ״ʘʤ ʙʦʨ, ʙʫ ʫʣʘʨʥʠʥʛ 

ʢʝʥʛ ʠʰʣʘʪʠʣʠʰʠʥʠ ʯʝʢʣʘʡʜʠ. ʇ˄ʣʘʪ ʢʦʥʩʪʨʫʢʮʠʷʣʘʨʥʠʥʛ  ʘʩʦʩʠʡ ʢʘʤʯʠʣʠʛʠ  

ʫʣʘʨʥʠʥʛ ʪʫʨʣʠ ʪʘʲʩʠʨʣʘʨʥʠʥʛ ʦʩʪʠʜʘ ʝʤʠʨʠʣʠʰʠʜʠʨ. ɹʫ ״ʦʣ ץʫʨʠʣʤʘʣʘʨʥʠ 

ʢʦʨʨʦʟʠʷʜʘʥ ʤʫ״ʦʬʘʟʘ ץʠʣʠʰʥʠʥʛ ʪʫʨʣʠ ʭʠʣ ʫʩʫʣʣʘʨʠʥʠ ץʣ˄ʣʘʰ ʪʘʣʘʙ ץʠʣʘʜʠ. 

ʄʝʪʘʣʣʥʠʥʛ ʠʩʩʠץץʘ ʙʘʨʜʦʰʣʠʛʠ ״ʘʤ ʢʘʪʪʘ ʵʤʘʩ. ׳ʘʨʦʨʘʪ 2500ʉ ʛʘ 

 ʠʥʣʘʰʛʘʥʜʘ ʧʣ˄ʘʪʥʠʥʛ ʵʣʘʩʪʠʢʣʠʢ ʤʦʜʫʣʠ ʢʘʤʘʷ ʙʦʰʣʘʡʜʠ ʚʘ 6000ʉ ʜʘץ̫

ʙʘʪʘʤʦʤ ʧʣʘʩʪʠʢ ״ʦʣʘʪʛʘ ʪ˄ʘʜʠ. ɪʥסʠʥ ʭʘʚʬʩʠʟʣʠʛʠ ʪʘʣʘʙʣʘʨʠʛʘ ʞʘʚʦʙ ʙʝʨʠʰ 

ʫʯʫʥ ʤʝʪʘʣʣ ʢʦʥʩʪʨʫʢʮʠʷʣʘʨʥʠ  ʦʣʦʚʙʘʨʜʦʰʣʠʛʠʥʠ ʢ˄ʧʘʡʪʠʨʠʰ ʟʘʨʫʨ. ɹʫʥʠʥʛ 

ʫʯʫʥ ״ʘʨ ʭʠʣ ʫʩʫʣʣʘʨʜʘʥ ʬʦʡʜʘʣʘʥʠʰ ʤʫʤʢʠʥ. 

ʄʝʪʘʣʣ ʢʦʥʩʪʨʫʢʮʠʷʣʘʨʛʘ ץʡ˄ʠʣʛʘʥ ʪʘʣʘʙʣʘʨ: ʤʝʪʘʣʣ ץʫʨʠʣʤʘʣʘʨ ʶʢ 

ʢ˄ʪʘʨʠʰ ץʦʙʠʣʠʷʪʠʛʘ ʵʛʘ ʙʣ˄ʠʰʠ, ʷʲʥʠ ʤʫʩʪʘ״ʢʘʤʣʠʢ, ʫʩʪʠʚʦʨʣʠʢ ʚʘ ʙʠʢʨʣʠʢ 

ʪʘʣʘʙʣʘʨʠʛʘ ʞʘʚʦʙ ʙʝʨʠʰʠ ʢʝʨʘʢ. ʀץʪʠʩʦʜʠʡ  ʞʠ״ʘʪʜʘʥ ʪʝʞʘʤʣʠ ʙʣ˄ʠʰʠ ʢʝʨʘʢ, 

ʡʠסʠʰ ʤʫʜʜʘʪʣʘʨʠʥʠ ʢʘʤʘʡʪʠʨʠʰ ʫʯʫʥ ʫʥʫʤʣʠ ʫʩʫʣʣʘʨ ץʣ˄ʣʘʰ ʚʘ ʩʪʘʥʜʘʨʪ 

ʵʣʝʤʝʥʪʣʘʨʜʘʥ ʢʝʥʛ ʤʠyץ ʩʜʘ ʬʦʡʜʘʣʘʥʠʰ  ʟʘʨʫʨ. 

ʄʝʪʘʣʣ ʢʦʥʩʪʨʫʢʮʠʷʣʘʨʜʘʥ ʬʦʡʜʘʣʘʥʠʙ ץʫʨʠʣʛʘʥ ʙʠʥʦ ʚʘ ʠʥʰʦʦʪʣʘʨʥʠʥʛ 

ʪʘhץʠ ʢ˄ʨʠʥʠʰʠ ʛʟ˄ʘʣ ʙʣ˄ʠʰʠ, ʷʲʥʠ ʵʩʪʝʪʠʢ ʪʘʣʘʙʣʘʨʛʘ ״ʘʤ ʞʘʚʦʙ ʙʝʨʠʰʠ 

ʢʝʨʘʢ. 

                1. 3.   ʃʦʡʠ״ʘʣʘʰʪʠʨʠʰʥʠʥʛ ʪʘʰʢʠʣʠʡ ʰʘʢʣʠ 

 

ʃʦʡʠ״ʘʣʘʰʪʠʨʠʰ ʙʠʨ ʸʢʠ ʠʢʢʠ ʙʦʩץʠʯʜʘ ʙʘʞʘʨʠʣʘʜʠ. 

ɹʠʨ ʙʦʩץʠʯʜʘ ï ʠʰʯʠ ʣʦʡʠ״ʘ ץʘʡʪʘ ʠʰʣʘʪʠʣʘʜʠʛʘʥ ʣʦʡʠ״ʘ ʘʩʦʩʠʜʘ 

 ʫʨʠʰʜʘץ ʘʪʜʘʥ ʤʫʨʘʢʢʘʙ ʙʣ˄ʤʘʛʘʥ ʙʠʥʦʣʘʨʥʠ״ʫʨʠʣʘʜʠʛʘʥ ʚʘ ʪʝʭʥʠʢ ʞʠץ

 .ʣ˄ʣʘʥʠʣʘʜʠץ

ʀʢʢʠ ʙʦʩץʠʯʜʘ ï ʣʦʡʠ״ʘ ʚʘ ʠʰ ״ʫʞʞʘʪʣʘʨʠ ʙʘʞʘʨʠʣʘʜʠ. ʃʦʡʠ״ʘʣʘʰ 

ʙʦʩץʠʯʠʜʘ ʙʠʥʦʥʠʥʛ ʤʝʲʤʦʨʯʠʣʠʛʠ (ʘʨʭʠʪʝʢʪʫʨʘʩʠ) ץʠʩץʘ ʪʘʩʚʠʨʣʘʙ ʙʝʨʠʣʘʜʠ ʚʘ 

 ʫʨʠʣʠʰ ʟʘʨʫʨʣʠʛʠ ʘʩʦʩʣʘʥʘʜʠ. ʀʥʰʦʦʪʣʘʨʥʠʥʛ ʢʦʥʩʪʨʫʢʪʠʚ ʰʘʢʣʣʘʨʠץ

ʘʥʠץʣʘʥʘʜʠ ʚʘ ʢʝʨʘʢʣʠ ʵʣʝʤʝʥʪʣʘʨ ʪʘʥʣʘʙ ʦʣʠʥʘʜʠ. ɸʛʘʨʜʘ, ʰʫ ʙʠʥʦ ץʫʨʠʣʠʰʠʜʘ 

ʤʝʪʘʣʣ ʢʦʥʩʪʨʫʢʮʠʷʣʘʨʥʠ ʠʰʣʘʪʠʰ ʤʘץʩʘʜʛʘ ʤʫʚʦʬʠץ ʙ˄ʣʩʘ ʫʥʜʘ ʪʘʨʭ ʚʘ 

 ʠʤʣʘʨʜʘ ʘʩʦʩʠʡ ʢʪ˄ʘʨʠʙ ʪʫʨʘʜʠʛʘʥ ʵʣʝʤʝʥʪʣʘʨʥʠʥʛ ʩʭʝʤʘʩʠ ʢʝʣʪʠʨʠʣʘʜʠ ʚʘץʠʨץ

ʰʫ ʢʦʥʩʪʨʫʢʮʠʷʥʠ ʠʰʣʘʙ ʯʠץʘʨʠʰ, ץʫʨʠʣʠʰ ʤʘʡʜʦʥʠʛʘ ʪʨʘʥʩʧʦʨʪ ʦʨץʘʣʠ ʦʣʠʙ 

ʙʦʨʠʰ ʠʤʢʦʥʠʷʪʣʘʨʠ ʢʨ˄ʠʙ ʯʠץʠʣʘʜʠ. ʀʰ ״ʫʞʞʘʪʣʘʨʠʛʘ ʤʝʪʘʣʣ ʢʦʥʩʪʨʫʢʮʠʷʣʘʨ  

ʠʰ ʯʠʟʤʘʣʘʨʠ (ʂʄ) ʚʘ ʤʫʨʘʢʢʘʙ ʪʫʛʫʥʣʘʨʥʠʥʛ ʚʘ ʜʝʪʘʣʣʘʨʥʠʥʛ ʯʠʟʤʘʣʘʨʠ 

ʢʠʨʘʜʠ (ʂʄɼ).  

ʂʄʥʠʥʛ ʠʰʯʠ ʣʦʡʠ״ʘʩʠʛʘ ץʫʡʠʜʘʛʠ ʤʘʪʝʨʠʘʣʣʘʨ ʢʠʨʠʰʠ ʢʝʨʘʢ: 

ʪʫʰʫʥʪʠʨʠʰ ʭʘʪʠ, ʙʠʥʦ ʩʠʥʯʠʛʘ ʪʘʲʩʠʨ ʵʪʘʸʪʛʘʥ ʶʢʣʘʨ ʞʘʤʠ, ʙʠʥʦ ʪʘʨʭʠ, 

ʢʦʥʩʪʨʫʢʮʠʷ ʞʦʡʣʘʥʠʰʠ, ʵʣʝʤʝʥʪʣʘʨ ״ʠʩʦʙʠ, ʙʠʨʠʢʪʠʨʠʣʛʘʥ ʞʦʡʠ ʚʘ 

ʤʝʪʘʣʣʥʠʥʛ ʢʝʩʠʤʠ ʙʡ˄ʠʯʘ ʪʣ˄ʠץ ʪʘʬʩʠʣʦʪʣʠ ʨʡ˄״ʘʪʠ. 

 

ʅʘʟʦʨʘʪ ʩʘʚʦʣʣʘʨʠ. 

1) ʄʝʪʘʣʣ ʢʦʥʩʪʨʫʢʮʠʷʣʘʨʥʠʥʛ ʠʰʣʘʪʠʣʘʜʠʛʘʥ ʩʦʭʘʣʘʨʠ. 

2) ʄʝʪʘʣʣ ʢʦʥʩʪʨʫʢʮʠʷʣʘʨʥʠʥʛ ˄ʟʠʛʘ ʭʦʩ ʙ˄ʣʛʘʥ ʭʫʩʫʩʠʷʪʣʘʨʠ. 

3) ʄʝʪʘʣʣ ʢʦʥʩʪʨʫʢʮʠʷʣʘʨʥʠʥʛ ʢʘʤʯʠʣʠʛʠ. 

4) ʄʝʪʘʣʣ ʢʦʥʩʪʨʫʢʮʠʷʣʘʨʛʘ ץ˄ʡʠʣʛʘʥ ʪʘʣʘʙʣʘʨ. 

5) ʃʦʡʠ״ʘʣʘʰʪʠʨʠʰʥʠ ʪʘʰʢʠʣʠʡ ʰʘʢʣʠ. 
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2 ï ʙʦʙ. ʄɽʊɸʃʃ ʂʆʅʉʊʈʋʂʎʀʗɼɸ ʀʐʃɸʊʀʃɸɼʀɻɸʅ 

ʄɸʊɽʈʀɸʃʃɸʈʅʀʅɻ ɸʉʆʉʀʁ ʍʋʉʋʉʀʗʊʃɸʈʀ 

  

ʄʝʪʘʣʣ ʢʦʥʩʪʨʫʢʪʠʚ ʤʘʪʝʨʠʘʣ ʙʣ˄ʛʘʥʣʠʛʠ ʪʫʬʘʡʣʠ ʫʥʠʥʛ ʤʝʭʘʥʠʢ 

ʭʫʩʫʩʠʷʪʣʘʨʠʛʘ, ʧʘʡʚʘʥʜʣʘʥʫʚʯʘʥʣʠʛʠʛʘ ʚʘ ʫʟʦץ ʤʫʜʜʘʪ ʠʰʣʘʰʠʛʘ  ץʘʨʘʙ 

ʙʘ״ʦʣʘʥʘʜʠ. ʇʣ˄ʘʪʥʠ ʤʫʩʪʘ״ʢʘʤʣʠʛʠ, ʵʣʘʩʪʠʢʣʠʛʠ, ʧʣʘʩʪʠʢʣʠʛʠ, ʤʨ˄ʪʣʠʢ 

ʜʘʨʘʞʘʩʠ, ʶץʦʨʠ ״ʘʨʦʨʘʪʜʘ çʦץʫʚʯʘʥʣʠʛʠè  ʩʠʬʘʪʠʥʠ ʙʝʣʛʠʣʘʡʜʠ. 

ʇʘʡʚʘʥʜʣʘʥʫʚʯʘʥʣʠʢ ʧʣ˄ʘʪʥʠʥʛ ʢʠʤʸʚʠʡ ʪʘʨʢʠʙʠʛʘ ʚʘ ʫʥʠ ʠʰʣʘʙ ʯʠץʘʨʠʰ 

ʪʝʭʥʦʣʦʛʠʷʩʠʛʘ ʙʦסʣʠץ. 

ʂʦʥʩʪʨʫʢʮʠʷʜʘ ʧʣ˄ʘʪʥʠʥʛ ʫʟʦץ ʤʫʜʜʘʪ ʠʰʣʘʰʠʛʘ ʚʘ ʫʥʠʥʛ ʢʫʯʣʘʥʛʘʥʣʠʢ  

 ,ʜʦʨʠץʠ ʪʘʲʩʠʨʣʘʨʥʠʥʛ ʪʫʨʣʘʨʠ ʚʘ ʤʠץʦʣʘʪʠʛʘ ʢʦʥʩʪʨʫʢʮʠʷʥʠʥʛ ʰʘʢʣʠ, ʪʘʰ״

ʡ˄ʥʘʣʠʰʠ ʚʘ ʪʘʲʩʠʨ ʪʝʟʣʠʛʠ, ʤʫ״ʠʪʥʠʥʛ ʪʘʞʦʚʫʟʢʦʨʣʠʢ ʜʘʨʘʞʘʩʠ ʚʘ ״ʘʨʦʨʘʪʠ 

ʢʘʪʪʘ ʪʘʲʩʠʨ ʢʨ˄ʩʘʪʘʜʠ.  

 

2.1. ʄʘʪʝʨʠʘʣʣʘʨʥʠʥʛ ʘʩʦʩʠʡ ʭʫʩʫʩʠʷʪʣʘʨʠ 

 

ʄʫʩʪʘ״ʢʘʤʣʠʛʠ ʙʡ˄ʠʯʘ ʧʣ˄ʘʪʣʘʨ ʫʯʪʘ ʛʫʨʫ״ʛʘ ʙ˄ʣʠʥʘʜʠ: 

1) ʄʫʩʪʘ״ʢʘʤʣʠʛʠ ʦʜʜʠʡ  Ryn= -185+285 ʄʇʘ, Run= -365+390 ʄʧʘ; 

2) ʄʫʩʪʘ״ʢʘʤʣʠʛʠ ʶץʦʨʠ  Ryn=  -295+390 ʄʇʘ, Run=  -430+540 ʄʧʘ; 

3) ʄʫʩʪʘ״ʢʘʤʣʠʛʠ ʙʘʣʘʥʜ  Ryn=  - 440+ Ð ʄʇʘ, Run= - 590+ Ð ʄʇʘ. 

ʇ˄ʣʘʪʣʘʨʥʠʥʛ ʤʝʭʘʥʠʢ ʭʫʩʫʩʠʷʪʣʘʨʠ ʠʯʢʠ ʘʪʦʤ ʪʫʟʫʣʠʰʠʛʘ ʙʦסʣʠץ. ʋʥʠʥʛ 

ʘʩʦʩʠʥʠ ʬʝʨʨʠʪ ʜʝʛʘʥ ʟʘʨʨʘʯʘʣʘʨ ʪʘʰʢʠʣ ץʠʣʘʜʠ. ʌʝʨʨʠʪ ʟ˄ʠ ʢʘʤ ʤʫʩʪʘ״ʢʘʤʛʘ 

ʵʛʘ ʚʘ ˄ʪʘ ʧʣʘʩʪʠʢ ʤʘʪʝʨʠʘʣʜʠʨ. ʋʥʠʥʛ  ʤʫʩʪʘ״ʢʘʤʣʠʛʠʥʠ ʦʰʠʨʠʰ ʫʯʫʥ ʫʛʣʝʨʦʜ 

 ,hʠʰʘʜʠ (ʤʘʨʛʘʥʝʮ˄ץ ʘ ʤʝʪʘʣʣץhʠʣʘʜʠ (ʢʘʤ ʫʛʣʝʨʦʜʣʠ ʧʣ˄ʘʪ) ʸʢʠ ʙʦʰ˄ץ

ʢʨʝʤʥʠʡ, ʚʘʥʘʜʠʡ, ʭʨʦʤ ʚʘ ʙ.). ʃʝʛʠʨʣʘʰ ʚʘ ʪʦʚʣʘʰ ʫʩʫʣʣʘʨ ʙʠʣʘʥ ʙʘʣʘʥʜ 

ʤʫʩʪʘ״ʢʘʤʣʠʢʛʘ ʵʛʘ ʧʣ˄ʘʪ ʦʣʠʥʘʜʠ. ʂʘʤ ʫʛʣʝʨʦʜʣʠ ʧʣ˄ʘʪʥʠʥʛ ʘʪʦʤ  ʩʪʨʫʢʪʫʨʘʩʠ 

ʢʫʙ ʰʘʢʣʠʛʘ ʭ˄ʰʘʛʘʥ. ʂʫʙ ʤʘʨʢʘʟʠʜʘ ʫʛʣʝʨʦʜ ʘʪʦʤʠ ʞʦʡʣʘʰʘʜʠ, ץʠʨʨʘʣʘʨʠʥʠʥʛ 

ʫʯʠʜʘ ʪʝʤʠʨ נʝ ʘʪʦʤʠ ʪʫʨʘʜʠ. 

 .ʦʨʠʰʤʘ ʬʝʨʨʠʪ, ʢʘʨʙʠʜ-ʮʝʤʝʥʪʠʪ ʧʘʡʜʦ ʙʣ˄ʘʜʠץ-ʝ3ʉנ

ʂʘʤ ʣʝʛʠʨʣʘʥʛʘʥ ʧʣ˄ʘʪʣʘʨʥʠʥʛ ʘʪʦʤ ʩʪʨʫʢʪʫʨʘʩʠ ״ʘʤ ʢʘʤ ʫʛʣʝʨʦʜʣʠ 

ʧ˄ʣʘʪʥʠʥʛ ʘʪʦʤ ʪʫʟʠʣʠʰʠʛʘ ʭ˄ʰʘʡʜʠ. 

ʃʝʛʠʨʣʘʰʪʠʨʠʰʜʘ ץʘʪʥʘʰʘʜʠʛʘʥ ʢʠʤʸʚʠʡ ʵʣʝʤʝʥʪʣʘʨ  ʙʠʣʘʥ ʪʘʥʠʰʘʤʠʟ.  

ʋʛʣʝʨʦʜ çʋè ʧʣ˄ʘʪ ʤʫʩʪʘ״ʢʘʤʣʠʛʠʥʠ ʦʰʠʨʘʜʠ, ʧʣʘʩʪʠʢʣʠʢ ʭʫʩʫʩʠʷʪʠʥʠ 

ʢʘʤʘʡʪʠʨʘʜʠ, ʧʘʡʚʘʥʜʣʘʰ ʠʤʢʦʥʠ ʧʘʩʘʷʜʠ. ʐʫʥʠʥʛ ʫʯʫʥ ץʫʨʠʣʠʰʜʘ 

ʠʰʣʘʪʠʣʘʜʠʛʘʥ ʧʣ˄ʘʪʣʘʨʜʘ ʫʛʣʝʨʦʜ 0,22% ʛʘʯʘ ʙʣ˄ʠʰʠ ʤʫʤʢʠʥ. 

ʂʨʝʤʥʠʡ çʉè ʧʣ˄ʘʪ ʤʫʩʪʘ״ʢʘʤʣʠʛʠʥʠ ʦʰʠʨʘʜʠ, ʧʘʡʚʘʥʜʣʘʰ ʠʤʢʦʥʠʥʠ 

ʧʘʩʘʡʪʠʨʘʜʠ ʚʘ ʟʘʥʛʣʘʰʛʘ ץʘʨʰʠʣʠʛʠʥʠ ʢʘʤʘʡʪʠʨʘʜʠ. ʐʫʥʠʥʛ ʫʯʫʥ, ʢʘʤ 

ʫʛʣʝʨʦʜʣʠ ʧʣ˄ʘʪʜʘ 0,3 % ,ʣʝʛʠʨʣʘʥʛʘʥ ʧʣ˄ʘʪʜʘ ʵʩʘ 1%ʛʘʯʘ ʙʣ˄ʘʜʠ. 

ʄʘʨʛʘʥʝʮ çɻè ʤʝʪʘʣʣʥʠʥʛ ʤʫʩʪʘ״ʢʘʤʣʠʛʠʥʠ, ץʘʡʠhץʦץʣʠʛʠʥʠ ʦʰʠʨʘʜʠ ʚʘ 

ʧ˄ʣʘʪʛʘ ʘʨʘʣʘʰʛʘʥ ʦʣʪʠʥʛʫʛʫʨʪ ʙʠʣʘʥ ʙʠʨʠʢʠʙ, ʫʥʠʥʛ ʟʘʨʘʨʣʠ ʪʘʲʩʠʨʠʥʠ 

ʢʘʤʘʡʪʠʨʘʜʠ. ɸʤʤʦ, ʤʘʨʛʘʥʝʮ ʤʠץʜʦʨʠ 1,5% ʜʘʥ ʦʨʪʩʘ, ʫʥʜʘ ʧʣ˄ʘʪ ʤʨ˄ʪ ʙʣ˄ʠʙ 

 .ʦʣʠʰ ʭʘʚʬʠ ʙʦʨץ

ʄʠʩ çɼè ʤʫʩʪʘ״ʢʘʤʣʠʢʥʠ ʚʘ ʟʘʥʛʣʘʰʛʘ ץʘʨʰʠʣʠʢʥʠ ʦʰʠʨʘʜʠ. ʃʝʢʠʥ, 0,7% 

ʜʘʥ ʢʧ˄ʘʡʛʘʥʜʘ ʧʣ˄ʘʪ ʪʝʟ ʵʩʢʠʨʠʙ ץʦʣʠʰʠʛʘ ʩʘʙʘʙ ʙʣ˄ʘʜʠ. 
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ʍʨʦʤ çʍè, ʚʘʥʘʜʠʡ çʌè, ʚʦʣʴʬʨʘʤ çɺè, ʤʦʣʠʙʜʝʥ çʄè, ʪʠʪʘʥ çʊè, ʥʠʢʝʣʴ 

çʅè- ʙʫʣʘʨʥʠʥʛ ״ʘʤʤʘʩʠ ʧʣ˄ʘʪ ʤʫʩʪʘ״ʢʘʤʣʠʛʠʥʠ ʦʰʠʨʘʜʠ ʚʘ ʘʡʨʠʤʣʘʨʠ ʧʣʘʩʪʠʢ 

ʭʫʩʫʩʠʷʪʠʥʠ ״ʘʤ ʦʰʠʨʘʜʠ. 

ʊʫʨʣʠ ʪʦʠʬʘʣʠ ʧʣ˄ʘʪʣʘʨʥʠ ʢʠʤʸʚʠʡ ʪʘʨʢʠʙʠʥʠ ʠʬʦʜʘʣʘʰ ʫʯʫʥ ɻʆʉʊʣʘʨʜʘ 

 ʘʤ ʬʦʡʠʟʥʠʥʛץʠʣʠʥʛʘʥ: ɼʘʩʪʣʘʙʢʠ ʠʢʢʠʪʘ ʨʘץ ʘʙʫʣץ ʫʡʠʜʘʛʠ ʙʝʣʛʠʣʘʰ ʪʘʨʪʠʙʠץ

ʶʟʜʘʥ ʙʠʨ ʫʣʫʰʠʜʘ ʫʛʣʝʨʦʜʥʠʥʛ ʨ˄ʪʘʯʘ ʤʠץʜʦʨʠʥʠ ʢʨ˄ʩʘʪʘʜʠ, ʭʘʨʬʣʘʨ ʙʠʣʘʥ 

ʵʩʘ ʧʣ˄ʘʪʥʠʥʛ ʪʘʨʢʠʙʠʡ ץʠʩʤʠʥʠ ʪʘʰʢʠʣ ʵʪʫʚʯʠ ʢʠʤʸʚʠʡ ʵʣʝʤʝʥʪʣʘʨʥʠʥʛ 

ʰʘʨʪʣʠ ʥʦʤʣʘʨʠ ʙʝʣʛʠʣʘʥʘʜʠ. ʍʘʨʬʜʘʥ ʢʝʡʠʥʛʠ ʨʘץʘʤʣʘʨ ʵʩʘ ʰʫ ʵʣʝʤʝʥʪʥʠʥʛ 

ʬʦʠʟ ״ʠʩʦʙʠʜʘʛʠ ʤʠץʜʦʨʠʥʠ ʢʨ˄ʩʘʪʘʜʠ. ɸʛʘʨ ʙʫ ʤʠץʜʦʨ ʙʠʨ ʬʦʠʟʜʘʥ ʢʘʤ ʙʣ˄ʩʘ ʫ 

ʢ˄ʨʩʘʪʠʣʤʘʡʜʠ. ʇʣ˄ʘʪʥʠʥʛ ʪʘʨʢʠʙʠʛʘ ʢʠʨʛʘʥ ץ˄hʠʤʯʘ ʵʣʝʤʝʥʪʣʘʨ ʤʠץʜʦʨʠ 0,3% 

ʢʘʤ ʙʣ˄ʛʘʥʜʘ ʫʣʘʨ ʙʝʣʛʠʜʘ ʢʨ˄ʩʘʪʠʣʤʘʡʜʠ. 

 

2.2.ɿʘʨʘʨʣʠ ʘʨʘʣʘʰʤʘʣʘʨ 

 

ʌʦʩʬʦʨ ʚʘ ʦʣʪʠʥʛʫʛʫʨʪ ʟʘʨʘʨʣʠ ʘʨʘʣʘʰʤʘʣʘʨʜʠʨ. ɸʤʤʦ, ʫʣʘʨʥʠ ʧʣ˄ʘʪ 

ʪʘʨʢʠʙʠʜʘʥ ʙʫʪʫʥʣʘʡ ʯʠץʘʨʠʙ ʙʣ˄ʤʘʡʜʠ. ʇʣ˄ʘʪ ʪʘʨʢʠʙʠʜʘ ʬʦʩʬʦʨ ʤʠץʜʦʨʠ 

0,045%ʜʘʥ ʦʰʩʘ, ʧʘʩʪ ״ʘʨʦʨʘʪ ʪʘʲʩʠʨʠʜʘʥ ʧʣ˄ʘʪ ʤʨ˄ʪʣʠʛʠ ʢʧ˄ʘʷʜʠ. 

ʆʣʪʠʥʛʫʛʫʨʪ ʤʠץʜʦʨʠ 0,055% ʜʘʥ ʦʨʪʠʰʠ, ʧʣ˄ʘʪʜʘ, ץʠʟʠʛʘʥ ʚʘץʪʠʜʘ, 

ʜʘʨʟʣʘʨ ״ʦʩʠʣ ʙʣ˄ʠʰʠʛʘ  ʦʣʠʙ ʢʝʣʘʜʠ. 

ɸʟʦʪ <0,008%, ʢʠʩʣʦʨʦʜ <0,007%, ʚʦʜʦʨʦʜ <0,0007%. ʀʯʢʠ  ʘʪʦʤʣʘʨʘʨʦ 

ʙʦסʣʘʥʠʰʠʥʠ ʢʘʤʘʡʪʠʨʘʜʠ ʚʘ ʤʨ˄ʪ ʨʘʚʠʰʜʘ ʩʠʥʠʰʠʛʘ ʦʣʠʙ ʢʝʣʘʜʠ. 

ʌʦʡʜʘʣʘʥʠʰʜʘ ץʡ˄ʠʣʛʘʥ ʪʘʣʘʙʣʘʨʛʘ ʢʨ˄ʘ ʧʣ˄ʘʪ ץʫʡʠʜʘʛʠ ʫʯ ʛʫʨʫ״ʜʘ 

ʪʘʡʸʨʣʘʥʘʜʠ: ɸ - ʤʝʭʘʥʠʢ ʭʫʩʫʩʠʷʪʣʘʨ ʙʡ˄ʠʯʘ, ɹ-ʢʠʤʸʚʠʡ ʪʘʨʢʠʙʠ ʙʡ˄ʠʯʘ, ɺ-

ʤʝʭʘʥʠʢ ʭʫʩʫʩʠʷʪʣʘʨʠ ʚʘ ʢʠʤʸʚʠʡ ʪʘʨʢʠʙʠ ʙʡ˄ʠʯʘ. 

 ʢʘʤ ʚʘ״ʫʨʠʣʠʰ ʢʦʥʩʪʨʫʢʮʠʷʣʘʨʠ ʫʯʫʥ ʠʰʣʘʪʠʣʘʜʠʛʘʥ ʧʣ˄ʘʪʣʘʨ ʤʫʩʪʘפ

ʧʘʡʚʘʥʜʣʘʥʫʚʯʘʥ, ʰʫʥʠʥʛʜʝʢ, ʝʤʠʨʠʣʠʰʛʘ ʚʘ ʜʠʥʘʤʠʢ ʪʘʲʩʠʨʣʘʨʛʘ ʙʘʨʜʦʰʣʠʢ 

ʙ˄ʣʠʰʠ ʣʦʟʠʤ, ʷʲʥʠ ʙʫʥʜʘʡ ץʫʨʠʣʤʘʣʘʨ ץʫʨʠʰʜʘ ʘʩʦʩʘʥ çɺè ʛʫʨʫ״ʜʘʛʠ ʧʣ˄ʘʪ 

ʪʘʣʘʙ ץʠʣʠʥʘʜʠ, ɺʉʪ3ʢʧ2-ץʘʡʥʦץ ʧ˄ʣʘʪ (ʢʧ-ץʘʡʥʦץ, ʩʧ-ʪʠʥʯ ʧʣ˄ʘʪ, ʧʩ-ʷʨʠʤ ʪʠʥʯ 

ʧ˄ʣʘʪ). 

ʇ˄ʣʘʪ ʵʨʠʪʠʰ ʠʢʢʠ ʫʩʫʣʜʘ ʙʣ˄ʘʜʠ. ʄʘʨʪʝʥ ʧʝʯʣʘʨʠʜʘ ʚʘ ʢʦʥʚʝʢʪʦʨ ʫʩʫʣʠʜʘ 

ʢʠʩʣʦʨʦʜ ʶʙʦʨʠʰ ʙʠʣʘʥ. ʇʣ˄ʘʪ ʤʫʩʪʘ״ʢʘʤʣʠʛʠʥʠ ʦʰʠʨʠʰʥʠʥʛ ʘʩʦʩʘʥ ʠʢʢʠ 

ʫʩʫʣʠ ʙʦʨ: ʶץʦʨʠ ״ʘʨʦʨʘʪʜʘ ʠʰʣʦʚ ʙʝʨʠʰ ʚʘ ʣʝʛʠʨʣʘʰ. 

ʖץʦʨʠ ״ʘʨʦʨʘʪʜʘ ʠʰʣʦʚ ʙʝʨʠʰʜʘʥ ʘʩʦʩʠʡ ʤʘץʩʘʜ ʧʣ˄ʘʪʥʠʥʛ ʘʪʦʤ 

ʪʫʟʠʣʠʰʠʥʠ ʟ˄ʛʘʨʪʠʨʠʰ ʚʘ ʟʘʨʨʘʯʘʣʘʨʠʥʠ ʤʘʡʜʘʣʘʰʜʠʨ. 

ɹʫ ʞʘʨʘʸʥ ʥʘʪʠʞʘʩʠʜʘ ʧʣ˄ʘʪʥʠʥʛ ʵʣʘʩʪʠʢʣʠʛʠ ʙʠʨʦʟ ʢʘʤʘʡʛʘʥʠ ״ʦʣʜʘ 

ʤʫʩʪʘ״ʢʘʤʣʠʛʠ ʚʘ ʦץʫʚʯʘʥʣʠʢ ʯʝʛʘʨʘʩʠ ʦʨʪʘʜʠ. ʖץʦʨʠ ״ʘʨʦʨʘʪʜʘ ʠʰʣʦʚ 

ʙʝʨʠʰʥʠ ʘʩʦʩʠʡ ʪʫʨʣʘʨʠ: ʪʦʙʣʘʰ, ʥʦʨʤʘʣʣʘʰ ʚʘ ʙ˄h ʘʪʠʰ. 

ʊʦʙʣʘʰ ʧʣ˄ʘʪʥʠ 9100ʉʜʘʥ ʶץʦʨʠʛʘʯʘ ץʠʟʜʠʨʠʙ ʢʝʡʠʥ ʪʝʟʣʠʢ ʙʠʣʘʥ 

ʩʦʚʠʪʠʰʜʘʥ ʠʙʦʨʘʪ. ʅʦʨʤʘʣʣʘʰʜʘ ʪʦʙʣʘʥʛʘʥ ʸʡʤʘ ʧʣ˄ʘʪ ץʘʡʪʘʜʘʥ ʘʫʩʪʝʥʠʪ 

ʪʫʟʠʣʠʰʠ ״ʦʩʠʣ ʙʣ˄ʘʜʠʛʘʥ ״ʘʨʦʨʘʪʛʘʯʘ ץʠʟʜʠʨʠʣʠʙ, ʢʝʡʠʥ ״ʘʚʦʜʘ ʩʦʚʠʪʠʣʘʜʠ. 

ʅʦʨʤʘʣʣʘʰ ʥʘʪʠʞʘʩʠʜʘ ʧʣ˄ʘʪʥʠʥʛ ʪʫʟʠʣʠʰʠ ʘʥʯʘ ʷʭʰʠʣʘʥʠʙ, ʠʯʢʠ 

ʢʫʯʣʘʥʠʰʣʘʨ ʡ˄ץʦʣʘʜʠ, ʙʫ ʵʩʘ ʟ˄ ʥʘʚʙʘʪʠʜʘ ʧʣ˄ʘʪʥʠʥʛ ʤʫʩʪʘ״ʢʘʤʣʠʛʠ ʚʘ ʧʣʘʩʪʠʢ 

ʭʫʩʫʩʠʷʪʣʘʨʠ, ʟʘʨʙʛʘ ʯʠʜʘʤʣʠʣʠʛʠ ʦʨʪʠʰʠʛʘ ʦʣʠʙ ʢʝʣʘʜʠ. ɹ˄h ʘʪʠʰ ï ʙʫ ʧʣ˄ʘʪʥʠ 

ʘʫʩʪʝʥʠʪʥʠʥʛ ʟ˄ʛʘʨʠʰʣʘʨʠ ״ʘʨʦʨʘʪʠʜʘʥ ʶץʦʨʠ ״ʘʨʦʨʘʪʛʘʯʘ  (2730ʉ) ץʠʟʜʠʨʠʙ, 
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ʢʝʡʠʥ ʩʦʚʠʪʠʰ (״ʘʚʦʜʘ ʸʢʠ ʩʫʚʜʘ) ʜʘʥ ʠʙʦʨʘʪ. ɹʫʥʜʘ ʧʣ˄ʘʪʥʠʥʛ ʤʨ˄ʪʣʠʛʠ 

ʢʘʤʘʡʠʙ, ʟʘʨʙʘʛʘ ʯʠʜʘʤʣʠʣʠʛʠ ʦʨʪʘʜʠ.  

 
2.3.ʄʝʪʘʣʣ ʢʦʥʩʪʨʫʢʮʠʷʣʘʨʠʥʠ ʣʦʡʠ״ʘʣʘʰ ʘʩʦʩʣʘʨʠ.  

ʄʘץʩʘʜʠ ʚʘ ʚʘʟʠʬʘʣʘʨʠ 

 ʘʣʘʰ ʜʝʙ, ʫʣʘʨʥʠʥʛ ʩʪʘʪʠʢ (ʸʢʠ ʜʠʥʘʤʠʢ)״ʫʨʠʣʠʰ ʢʦʥʩʪʨʫʢʮʠʷʣʘʨʠ ʣʦʡʠפ

ʢʫʯʣʘʨʛʘ, ʵʣʝʤʝʥʪʥʠʥʛ ʢʝʩʠʤ ʶʟʘʩʠʥʠ ״ʠʩʦʙʣʘʰ ʚʘ ʣʦʡʠ״ʘʣʘʰ ʪʫʰʫʥʠʣʘʜʠ.  

ʋʤʫʤʘʥ ץʫʨʠʣʠʰ ʢʦʥʩʪʨʫʢʮʠʷʣʘʨʠʥʠ ״ʠʩʦʙʣʘʰ ʠʢʢʠ ʙʦʩץʠʯʜʘʥ ʠʙʦʨʘʪ:  

1. ʕʣʝʤʝʥʪʣʘʨʜʘʛʠ ʢʫʯʣʘʥʠʰʥʠ ʘʥʠץʣʘʰ ʚʘ ʙʫ ʢʫʯʣʘʥʠʰ ʘʩʦʩʠʜʘ ʢʝʩʠʤ 

ʶʟʘʩʠʥʠ ʪʦʧʠʰ; 

2. ʂʦʥʩʪʨʫʢʮʠʷʥʠ ʵʛʠʣʠʰʠʥʠ ʤʝʲʸʨʠʜʘʥ ʦʰʤʘʩʣʠʛʠʥʠ ʪʝʢʰʠʨʠʰ. 

ʃʦʡʠ״ʘʣʘʥʛʘʥ ʢʦʥʩʪʨʫʢʮʠʷʣʘʨʥʠʥʛ ʩʘʤʘʨʘʜʦʨʣʠʛʠ ʫʣʘʨʥʠʥʛ ʪʝʭʥʠʢ - 

ʠץʪʠʩʦʜʠʡ ʢ˄ʨʩʘʪʢʠʯʣʘʨʠ ״ʘʤʜʘ ʠʰʣʘʰ ʞʘʨʘʸʥʠʜʘ ʤʘʚʞʫʜ ʬʦʡʜʘʣʘʥʠʰ 

ʪʘʣʘʙʣʘʨʠʛʘ ʤʦʩʣʠʛʠ ʜʘʨʘʞʘʩʠʛʘ ץʘʨʘʙ ʙʘ״ʦʣʘʥʘʜʠ. 

ɹʝʪʦʥ ץʫʨʠʣʠʰ ʤʘʪʝʨʠʘʣʣʘʨʠ ʠʯʠʜʘ ʵʥʛ ʢ˄ʧ ץ˄ʣʣʘʥʠʣʘʜʠ. ɹʝʪʦʥ ʥʘʨʭʠ 

ʙʦʰץʘ ʤʘʪʝʨʠʘʣʣʘʨʛʘ ʥʠʩʙʘʪʘʥ ʘʥʯʘ ʘʨʟʦʥ. ɿʝʨʦ ʫʥʠʥʛ ʤʝʭʘʥʠץ ʭʫʩʫʩʠʷʪʠ 

ʧ˄ʣʘʪʥʠʢʠʛʘ ץʘʨʘʛʘʥʜʘ ʘʥʯʘ ʬʘʨץ ץʠʣʘʜʠ. ɹʫʥʜʘʡ ״ʦʣʘʪʜʘ ʙʝʪʦʥʛʘ ʪʝʥʛ ʢʝʣʘʜʠʛʘʥ 

ʤʘʪʝʨʠʘʣ ʡ˄ץ. ʋʥʠʥʛ ʪʘʨʢʠʙʠʛʘ ״ʘʤʤʘ ʝʨʜʘ ʤʘʚʞʫʜ ʙ˄ʣʛʘʥ ʤʘʪʝʨʠʘʣʣʘʨ ʢʠʨʘʜʠ. 

ʗʥʘ ʙʠʨ ʤʘʲץʫʣ ʙ˄ʣʛʘʥ ʪʦʤʦʥʠ ʰʫʥʜʘʥ ʠʙʦʨʘʪʢʠ, ʙʝʪʦʥ ʤʫʩʪʘ״ʢʘʤʣʠʛʠ ʡʠʣʜʘʥ 

ʡʠʣʛʘ ʦʨʪʠʙ ʙʦʨʘʜʠ. ɹʫ ʭʫʩʫʩʠʷʪ ʪʝʤʠʨʙʝʪʦʥ ʢʦʥʩʪʨʫʢʮʠʷʣʘʨʠ ʫʟʦץ ʜʘʚʨʛʘ 

ʯʠʜʘʤʣʠ ʵʢʘʥʣʠʛʠʥʠ ʢ˄ʨʩʘʪʘʜʠ. ɹʝʪʦʥʥʠʥʛ ʘʨʭʠʪʝʢʪʫʨʘ ʚʘ ʢʦʥʩʪʨʫʢʪʠʚ 

ʠʤʢʦʥʠʷʪʣʘʨʠ ʭʘץʠʜʘ ʛʘʧʠʨʤʘʩʘ ״ʘʤ ʙ˄ʣʘʜʠ. 

 ʠʩʦʙʣʘʰʥʠʥʛ ʘʩʦʩʠʡ ʤʘϨʩʘʜʠ, ʪʝʤʠʨʙʝʪʦʥ ʢʦʥʩʪʨʫʢʮʠʷʣʘʨʠ ʶʢ ʦʩʪʠʜʘ׳

ʠʰʣʘʛʘʥʜʘ ʫʣʘʨʥʠ ʵʥʛ ʪʝʞʘʤʣʠ ˄ʣʯʘʤʣʘʨʠʥʠ ʪʘʥʣʘʰ ʚʘ ʰʫ ʙʠʣʘʥ ʙʠʨʛʘ 

ʭʘʚʬʩʠʟʣʠʢ, ʠʰʦʥʯʣʠʣʠʢ ʚʘ ʫʟʦץץʘʯʠʜʘʤʣʠʣʠʢ ʪʘʣʘʙʣʘʨʠʛʘ ʞʘʚʦʙ ʙʝʨʠʰʠʛʘ 

ʵʨʠʰʠʰʜʠʨ. 

 ʠ ʶʢ ʪʘʲʩʠʨʠʜʘʥ ʢʦʥʩʪʨʫʢʮʠʷץʠʩʦʙʣʘʰʥʠʥʛ ʘʩʦʩʠʡ ʚʘʟʠʬʘʩʠʛʘ ʪʘʰ׳

ʵʣʝʤʝʥʪʣʘʨʠʜʘ ״ʦʩʠʣ ʙ˄ʣʘʜʠʛʘʥ ʟ˄ʨʠץʠʰʣʘʨʥʠ ʘʥʠץʣʘʰ, ʪʘʣʘʙ ʵʪʠʣʛʘʥ  ʢʝʩʠʤ 

ʶʟʘʣʘʨ,ʘʨʤʘʪʫʨʘʣʘʨ ʤʠץʜʦʨʠʥʠ ״ʘʤʜʘ ʢʦʥʩʪʨʫʢʮʠʷ ʠʰʯʠ ʯʠʟʤʘʣʘʨʠʥʠ 

ʪʘʡʸʨʣʘʰʜʘʛʠ ʟʘʨʫʨ ʤʘʲʣʫʤʦʪʣʘʨʥʠ ʘʥʠץʣʘʰ ʢʠʨʘʜʠ. ʂʦʥʩʪʨʫʢʮʠʷʥʠ ״ʠʩʦʙʣʘʰ 

 ʫʨʠʣʠʰ ʤʝʲʸʨʣʘʨʠפ .ʫʨʠʣʠʰ ʤʝʲʸʨʣʘʨʠ ʪʘʣʘʙʣʘʨʠ ʘʩʦʩʠʜʘ ʘʤʘʣʛʘ ʦʰʠʨʠʣʘʜʠץ

ʚʘ ץʦʠʜʘʣʘʨʠ - פʄץ פʫʨʠʣʠʰ ʢʦʥʩʪʨʫʢʮʠʷʣʘʨʠ ʥʘʟʘʨʠʷʩʠʥʠʥʛ ʘʤʘʣʠʡ ʥʘʪʠʞʘʩʠ 

 ʫʨʠʰʜʘ ʚʘ ʬʦʡʜʘʣʘʥʠʰʜʘץ ,ʘʣʘʰʜʘ״ʠʩʦʙʣʘʥʠʙ ʚʘ ʫ ʢʦʥʩʪʨʫʢʮʠʷʣʘʨʥʠ ʣʦʡʠ״

ʵʨʠʰʠʣʛʘʥ ʶʪʫץʣʘʨʥʠ ˄ʟʠʜʘ ʘʢʩ ʵʪʪʠʨʘʜʠ. ʕʣʝʤʝʥʪʥʠʥʛ ʥʦʨʤʘʣ ʢʝʩʠʤ ʶʟʘʩʠʥʠ 

ʩʘʤʘʨʘʣʠ ʰʘʢʣʠ ʚʘ ˄ʣʯʘʤʣʘʨʠʥʠ, ʙʝʪʦʥʥʠʥʛ ʦʧʪʠʤʘʣ ʩʠʥʬʠʥʠ, ʠʰʯʠ 

ʘʨʤʘʪʫʨʘʥʠʥʛ ʩʠʥʬʠ, ʢʝʩʠʤ ʶʟʘʩʠʥʠ ʚʘ ʵʣʝʤʝʥʪʥʠ ʸʨʠʣʠʰʛʘ ʙʘʨʜʦʰʠʛʘ ʚʘ 

ʙʠʢʠʨʣʠʛʠʥʠ ״ʠʩʦʙʛʘ ʦʣʘʜʠʛʘʥ ʢʝʩʠʤ ʶʟʘʩʠ ״ʠʩʦʙʠʡ ʢʝʩʠʤ ʶʟʘʩʠ ʜʝʡʠʣʘʜʠ. 

ʂʦʥʩʪʨʫʢʮʠʷ ʜʝʙ, ʵʣʝʤʝʥʪ ץʠʩʤʣʘʨʠʥʠ ʙʠʨʣʘʰʪʠʨʠʰ ʪʫʰʫʥʠʣʘʜʠ. 

ʂʦʥʩʪʨʫʢʮʠʷʣʘʰ ʵʩʘ, ʙʠʥʦʣʘʨʥʠ ʢʦʥʩʪʨʫʢʪʠʚ ʭʘʣ ʵʪʠʰ, ʫʣʘʨʥʠʥʛ 

ʵʣʝʤʝʥʪʣʘʨʠʜʘʥ ʠʰʯʠ, ʤʦʥʪʘʞ ʘʨʤʘʪʫʨʘʩʠʥʠ ʞʦʡʣʘʰʥʠ ʩʘʤʘʨʘʣʠ ʩʭʝʤʘʩʠʥʠ 

ʙʝʣʛʠʣʘʰ, ʦʧʘʣʦʙʢʘ ʚʘ ʘʨʤʘʪʫʨʘ ʢʦʥʩʪʨʫʢʮʠʷ ʫʟʝʣʣʘʨʠ ʚʘ ʵʣʝʤʝʥʪʣʘʨʠ 

ʯʠʟʤʘʣʘʨʠʥʠ ʠʰʣʘʙ ʯʠץʠʰʜʘʥ ʠʙʦʨʘʪ ʙ˄ʣʘʜʠ. ʂʦʥʩʪʨʫʢʮʠʷʣʘʨʥʠʥʛ ʣʦʡʠ״ʘʣʘʰ, 

ʢʝʩʠʤ ʶʟʘʩʠ ʭʘץʠʜʘʛʠ ʤʘʲʣʫʤʦʪʣʘʨ ʘʩʦʩʠʜʘ, ʤʝʲʸʨ ʪʘʣʘʙʣʘʨʥʠ ״ʠʩʦʙʛʘ ʦʣʛʘʥ 

ʭʦʣʜʘ ʙʠʥʦ ʚʘ ʠʥʦʦʪʥʠ ץʫʨʠʰ ʚʘ ʠʰʣʘʪʠʰ ʞʘʨʘʸʥʠʜʘ ʤʫʩʪʘ״ʢʘʤʣʠʛʠ, 
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ʸʨʠץʙʘʨʜʦʰʣʠʛʠ ʚʘ ʙʠʢʠʨʣʠʛʠʥʠ ʪʘʲʤʠʥʣʘʡʜʠʛʘʥ ״ʠʩʦʙʠʡ ʢʫʯʥʠ ʘʥʠץʣʘʰʜʘʥ 

ʠʙʦʨʘʪ ʙ˄ʣʠʰ ʢʝʨʘʢ. 

 ʡʠʣʘʜʠʛʘʥ ʪʘʣʘʙʣʘʨ˄ץ ʫʨʠʣʠʰ ʢʦʥʩʪʨʫʢʮʠʷʣʘʨʠʛʘפ

 ,ʡʠʣʘʜʠʛʘʥ ʬʫʥʢʮʠʦʥʘʣ, ʪʝʭʥʠʢ˄ץ ʫʨʠʣʠʰ ʢʦʥʩʪʨʫʢʮʠʷʣʘʨʠ ʫʣʘʨʛʘפ

ʠʢʪʠʩʦʜʠʡ, ʵʩʪʝʪʠʢ ʚʘ ʙʦʰץʘ  ʪʘʣʘʙʣʘʨʥʠ ״ʠʩʦʙʛʘ ʦʣʛʘʥ ʭʦʣʜʘ ʣʦʡʠʭʘʣʘʥʘʜʠ. 

ʌʫʥʢʮʠʦʥʘʣ ʪʘʣʘʙʣʘʨʛʘ ʢ˄ʨʘ ʭʘʨ ʙʠʨ ʢʦʥʩʪʨʫʢʮʠʷ  ץʘʥʜʘʡ ʤʘץʩʘʜʛʘ 

ʤ˄ʣʞʘʣʣʘʥʛʘʥ ʙ˄ʣʩʘ, ʰʫʥʛʘ ʤʦʩ ʙ˄ʣʠʰʠ ״ʘʤʜʘ ʙʠʥʦ ʸʢʠ ʠʥʰʦʦʪʜʘ 

ʙʘʞʘʨʠʣʘʸʪʛʘʥ ʪʝʭʥʦʣʦʛʠʢ ʞʘʨʘʸʥʣʘʨʥʠʥʛ ץʫʣʘʡ ʚʘ ʭʘʚʬʩʠʟ ʙ˄ʣʠʰʠʥʠ 

ʪʘʲʤʠʥʣʘʰʠ ʣʦʟʠʤ. 

ʊʝʭʥʠʢ ʪʘʣʘʙʣʘʨ ʢʦʥʩʪʨʫʢʮʠʷʥʠʥʛ ʟʘʨʫʨ ʤʫʩʪʘ״ʢʘʤʣʠʛʠ, ʙʠʢʠʨʣʠʛʠ ʚʘ 

ʫʟʦץʢʘ ʯʠʜʘʰʠʥʠ ʪʘʲʤʠʥʣʘʰʛʘ ʢʘʨʘʪʠʣʘʜʠ. 

 ʠʤ ʪʘʣʘʙʣʘʨʛʘ ʪʘʡʸʨʣʘʰ ʚʘ״ʡʠʣʘʜʠʛʘʥ ʤʫ˄ץ ʫʨʠʣʠʰ ʢʦʥʩʪʨʫʢʮʠʷʣʘʨʠʛʘפ

ʠʰʣʘʪʠʰʜʘʛʠ ʪʝʞʘʤʣʠʣʠʛʠ, ʠʥʜʫʩʪʨʠʘʣʣʠʛʠ ʚʘ ʪʝʭʥʦʣʦʛʠʷʙʦʧʣʠʛʠ ʢʠʨʘʜʠ. 

ɿʘʚʦʜʣʘʨʜʘ ʪʘʡʸʨʣʘʥʛʘʥ ʵʣʝʤʝʥʪʣʘʨʜʘʥ ʠʙʦʨʘʪ ʡʠסʤʘ ʢʦʥʩʪʨʫʢʮʠʷʣʘʨ ʙʫ 

ʪʘʣʘʙʣʘʨʥʠ ʪ˄ʣʠץ ʢʘʥʦʘʪʣʘʥʪʠʨʘʜʠ. 

ʀϨʪʠʩʦʜʠʡ ʪʘʣʘʙʣʘʨ ʢʦʥʩʪʨʫʢʮʠʷ ʤʘʪʝʨʠʘʣʠ, ʫʥʠʥʛ ʪʠʧʠ (ʤʘʩʘʣʘʥ, 

ʬʝʨʤʘʣʘʨ ʸʢʠ ʪ˄ʩʠʥʣʘʨ) ʚʘ ʘʩʦʩʠʡ ˄ʣʯʘʤʣʘʨʠ (ʤʘʩʘʣʘʥ, ʪ˄ʩʠʥ ʙʘʣʘʥʜʣʠʛʠ) ʥʠ 

ʪʘʥʣʘʰʛʘ ʢʘʪʪʘ ʪʘʲʩʠʨ ʢ˄ʨʩʘʪʘʜʠ. 

ʂʦʥʩʪʨʫʢʪʠʚ ʝʯʠʤʣʘʨ, ʢʦʥʩʪʨʫʢʮʠʷʣʘʨʥʠ ʤʫʘʡʷʥ ʰʘʨʪ-ʰʘʨʦʠʪʣʘʨʜʘ 

ʠh ʣʘʪʠʰʥʠʥʛ ʪʝʭʥʠʢ-ʠʢʪʠʩʦʜʠʡ ʞʠʭʘʪʜʘʥ ʤʘץʩʘʜʛʘ ʤʫʚʦʬʠץʣʠʛʠʛʘ ʘʩʦʩʣʘʥʛʘʥ 

ʭʦʣʜʘ, ʤʘʪʝʨʠʘʣ ʚʘ ʵʥʝʨʛʠʷ ʩʘʨʬʠʥʠ, ʰʫʥʠʥʛʜʝʢ, ʩʝʨʤʝʭʥʘʪʣʠʛʠʥʠ ״ʘʤʜʘ 

 ʠʩʦʙʛʘ ʦʣʛʘʥ״ ʫʨʠʣʠʰ ʦʙʲʝʢʪʠʥʠʥʛ ʥʘʨʭʠʥʠ ʤʘʢʩʠʤʘʣ ʜʘʨʘʞʘʜʘ ʢʘʤʘʡʪʠʨʠʰʥʠץ

ʭʦʣʜʘ ʪʘʥʣʘʥʛʘʥ ʙ˄ʣʠʰʠ ʢʝʨʘʢ. ɹʫʥʛʘ ץʫʡʠʜʘʛʠʣʘʨʥʠ ʘʤʘʣʛʘ ʦʰʠʨʠʰ ʦʨץʘʣʠ 

ʵʨʠʰʠʰ ʤʫʤʢʠʥ: 

- ʩʘʤʘʨʘʣʠ ץʫʨʠʣʠʰ ʤʘʪʝʨʠʘʣʣʘʨʠ ʚʘ ʢʦʥʩʪʨʫʢʮʠʷʣʘʨʠʜʘʥ ʬʦʡʜʘʣʘʥʠʰ; 

- ʢʦʥʩʪʨʫʢʮʠʷʣʘʨʥʠʥʛ ʤʘʩʩʘʩʠʥʠ ʢʘʤʘʡʪʠʨʠʰ; 

- ʤʘʪʝʨʠʘʣʣʘʨʥʠʥʛ ʬʠʟʠʢ-ʤʝʭʘʥʠץ ʭʫʩʫʩʠʷʪʣʘʨʠʜʘʥ ʪ˄ʣʠץ ʬʦʡʜʘʣʘʥʠʰ; 

- ʤʘʭʘʣʣʠʡ ץʫʨʠʣʠʰ ʤʘʪʝʨʠʘʣʣʘʨʠʥʠ ʠʰʣʘʪʠʰ; 

- ʘʩʦʩʠʡ ץʫʨʠʣʠʰ ʤʘʪʝʨʠʘʣʣʘʨʠʥʠ ʪʝʞʘʤʢʦʨʣʠʢ ʙʠʣʘʥ ʩʘʨʬ ץʠʣʠʰʛʘ ʦʠʜ 
ʪʝʛʠʰʣʠ ʪʘʣʘʙʣʘʨʛʘ ʨʠʦʷ ץʠʣʠʰ. 

ʃʦʡʠ״ʘʣʘʰʜʘ ʝʯʠʤʣʘʨʥʠʥʛ ʙʠʨ ʥʝʯʘ ʚʘʨʠʘʥʪʣʘʨʠ ʪʫʟʠʣʠʙ, ʫʣʘʨʜʘ 

ʢʦʥʩʪʨʫʢʮʠʷʣʘʨʥʠ ʪʘʡʸʨʣʘʰ ʚʘ ʢʫʨʠʰʜʘʛʠ ʤʘʪʝʨʠʘʣʣʘʨ, ʵʥʝʨʛʠʷ, ʤʝʭʥʘʪ ʩʘʨʬʠ, 

 ʣʘʥʘʜʠ; ʢʦʥʩʪʨʫʢʮʠʷʥʠʥʛץʫʨʠʣʠʰ ʥʘʨʭʠ ʚʘ ʤʫʜʜʘʪʣʘʨʠʛʘ ʦʠʜ ʢ˄ʨʩʘʪʢʠʯʣʘʨ ʘʥʠץ

ʤʝʲʤʦʨʠʡ ʢ˄ʨʢʘʤʣʠʛʠ ״ʘʤ ʵʲʪʠʙʦʨʛʘ ʦʣʠʥʘʜʠ. ɺʘʨʠʘʥʪʣʘʨʥʠ ʪʘץץʦʩʣʘʰ ʦʨץʘʣʠ 

ʵʥʛ ʤʘץʙʫʣ ʝʯʠʤ ʪʘʥʣʘʙ ʦʣʠʥʘʜʠ.  

 ʂʦʥʩʪʨʫʢʮʠʷʣʘʨʥʠʥʛ ʪʝʞʘʤʣʠʣʠʛʠ ʫʣʘʨʛʘ ץ˄ʡʠʣʘʜʠʛʘʥ ʘʩʦʩʠʡ 

ʪʘʣʘʙʣʘʨʜʘʥ ʙʠʨʠ ״ʠʩʦʙʣʘʥʘʜʠ. ʊʝʞʘʤʣʠʣʠʢ - ʤʘʪʝʨʠʘʣʣʘʨ ʩʘʨʬʠ ʚʘ ʪʘʥʥʘʨʭʠ, 

ʢʦʥʩʪʨʫʢʮʠʷʣʘʨʥʠ ʪʘʡʸʨʣʘʰ, ץʫʨʠʣʠʰ ʤʘʡʜʦʥʠʛʘ ʪʘʰʠʙ ʢʝʣʪʠʨʠʰ, ʤʦʥʪʘʞ 

 .ʙ˄ʣʘʜʠ ץʣʠסʠʣʠʰ ʚʘ ʫʣʘʨʜʘʥ ʬʦʡʜʘʣʘʥʠʰʜʘʛʠ ʭʘʨʘʞʘʪʣʘʨʛʘ ʙʦץ

 ʄʘʪʝʨʠʘʣ ʩʘʨʬʠ ʞʠʭʘʪʠʜʘʥ ʵʥʛ ʘʬʟʘʣ ʢʦʥʩʪʨʫʢʮʠʷ ʪʝʥʛ ʤʫʩʪʘ״ʢʘʤʣʠʢʜʘʛʠ 

ʢʦʥʩʪʨʫʢʮʠʷ ״ʠʩʦʙʣʘʥʘʜʠ. ɹʫʥʜʘʡ ʢʦʥʩʪʨʫʢʮʠʷʜʘʛʠ ʙʘʨʯʘ ʢʝʩʠʤʣʘʨ ʫʥʛʘ 

ʠʰʣʘʪʠʣʘʜʠʛʘʥ ʤʘʪʝʨʠʘʣʣʘʨʥʠʥʛ ʬʠʟʠʢ-ʤʝʭʘʥʠץ ʭʦʩʩʘʣʘʨʠʜʘʥ ʪ˄ʣʠץ 

ʬʦʡʜʘʣʘʥʠʰ ʰʘʨʪʠ ʙʠʣʘʥ ʪʘʥʣʘʥʛʘʥ ʙ˄ʣʘʜʠ (ʪʝʥʛ ʤʫʩʪʘ״ʢʘʤʣʠʢʢʘ ʵʛʘ ʙ˄ʣʤʘʛʘʥ 
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ʢʦʥʩʪʨʫʢʮʠʷʣʘʨʜʘ ʙʘʲʟʠ ʡʠʨʠʢ ʵʣʝʤʝʥʪʣʘʨʥʠʥʛ ʤʫʩʪʘ״ʢʘʤʣʠʛʠʜʘʥ ʪ˄ʣʠץ 

ʬʦʡʜʘʣʘʥʠʣʤʘʡʜʠ). 

 ʂʦʥʩʪʨʫʢʮʠʷ ʫʥʛʘ ʪʘʲʩʠʨ ʵʪʘʜʠʛʘʥ ʢʫʯʣʘʨʛʘ ״ʠʩʦʙʣʘʥʛʘʥ ʙ˄ʣʠʰʠ ʢʝʨʘʢ. 

ʊʘʰץʠ ʶʢʣʘʨ, ʪʘʷʥʯʣʘʨʥʠʥʛ ʩʠʣʞʠʰʠ, ʭʘʨʦʨʘʪʥʠʥʛ ˄ʟʛʘʨʠʰʠ, ʢʠʨʠʰʠʰʣʘʨ ʚʘ 

ʙʦʰץʘ ʰʫʥʛʘ ˄ʭʰʘʰ ʭʦʜʠʩʘʣʘʨ ʢʦʥʩʪʨʫʢʮʠʷʣʘʨʛʘ ʪʘʲʩʠʨ ʵʪʘʜʠʛʘʥ ʢʫʯʣʘʨʛʘ 

ʢʠʨʘʜʠ. 

 ɹʠʥʦ ʚʘ ʠʥʰʦʦʪʣʘʨʥʠ ʣʦʡʠ״ʘʣʘʰʜʘ ʢʦʥʩʪʨʫʢʪʠʚ ʩʭʝʤʘʣʘʨ ʪʫʟʠʰ ʢʝʨʘʢ. 

ɹʫʥʜʘʡ ʩʭʝʤʘʣʘʨ ʙʠʥʦ ʚʘ ʠʥʰʦʦʪʥʠʥʛ ״ʘʤʤʘ ץʠʩʤʣʘʨʠʜʘ, ʫʥʠ ץʫʨʠʰ ʚʘ 

ʬʦʡʜʘʣʘʥʠʰʥʠʥʛ ʙʘʨʯʘ ʙʦʩץʠʯʣʘʨʠʜʘ ʢʦʥʩʪʨʫʢʮʠʷʣʘʨʥʠʥʛ ʟʘʨʫʨʠʡ 

ʤʫʩʪʘ״ʢʘʤʣʠʛʠ, ʫʩʪʠʚʦʨʣʠʛʠʥʠ ʪʘʲʤʠʥʣʘʰʠ ʣʦʟʠʤ. ʃʦʡʠ״ʘʣʘʨʜʘ 

ʢʦʥʩʪʨʫʢʮʠʷʣʘʨʥʠʥʛ ʫʟʦץץʘ ʯʠʜʘʤʣʠʣʠʛʠʥʠ ʪʘʲʤʠʥʣʘʰʛʘ ץʘʨʘʪʠʣʛʘʥ 

ʪʘʜʙʠʨʣʘʨʥʠ ʢ˄ʟʜʘ ʪʫʪʠʰ ʩʦʚʫץʙʘʨʜʦʰ ʚʘ ˄ʪʛʘ ʯʠʜʘʤʣʠ, ʢʦʨʨʦʟʠʷʙʘʨʜʦʰ 

ʤʘʪʝʨʠʘʣʣʘʨʥʠ ʪʘʥʣʘʰ, ʫʣʘʨʥʠ ʯʠʨʠʰʜʘʥ ʭʠʤʦʷ ץʠʣʠʰʛʘ ʜʦʠʨ ʯʦʨʘʣʘʨ ʢ˄ʨʠʰ 

ʢʝʨʘʢ. 

2.4. ʄʝʪʘʣʣ ʢʦʥʩʪʨʫʢʮʠʷʣʘʨʛʘ ʪʘʲʩʠʨ ʵʪʘʜʠʛʘʥ ʶʢʣʘʨ ʚʘ ʪʘʲʩʠʨʣʘʨ. 

 

ʊʘʲʩʠʨ ʵʪʠʰ ʚʘץʪʠʛʘ ץʘʨʘʙ ʶʢʣʘʨ ʜʦʠʤʠʡ ʚʘ ʤʫʚʘץץʘʪ, ʷʲʥʠ ʚʘץʪʠʥʯʘ 

ʙ˄ʣʠʰʠ ʤʫʤʢʠʥ, ʚʘץʪʠʥʯʘʩʠ ʫʟʦץ ʤʫʜʜʘʪʣʠ, ץʠʩץʘ ʤʫʜʜʘʪʣʠ ʚʘ ʘʣʦ״ʠʜʘ ʙ˄ʣʠʰʠ 

ʤʫʤʢʠʥ. 

ɼʦʠʤʠʡ ʪʘʲʩʠʨ ʵʪʘʜʠʛʘʥ ʶʢʣʘʨʛʘ ץʫʡʠʜʘʛʠʣʘʨ ʢʠʨʘʜʠ: 

    ʘ) ʠʥʰʦʦʪ ץʠʩʤʣʘʨʠʥʠʥʛ  ʚʘʟʥʠ, ʶʢ ʢ˄ʪʘʨʫʚʯʠ ʚʘ ʪ˄ʩʫʚʯʠ ץʫʨʠʣʠʰ 

ʢʦʥʩʪʨʫʢʮʠʷʣʘʨʠʥʠʥʛ ʚʘʟʥʣʘʨʠ ״ʘʤ ʰʫʥʛʘ ʢʠʨʘʜʠ; 

    ʙ) ʛʨʫʥʪʣʘʨʥʠʥʛ ʦסʠʨʣʠʛʠ ʚʘ ʙʦʩʠʤʠ (ʢ˄ʪʘʨʤʘ, ʪ˄ʣʜʠʨʤʘ), ʪʦס ʙʦʩʠʤʠ. 

ʂʦʥʩʪʨʫʢʮʠʷ ʸʢʠ ʟʘʤʠʥʣʘʨʜʘ ʦʣʜʠʥʜʘʥ ʫʡסʦʪʠʣʛʘʥ ʢʫʯʣʘʥʠʰʣʘʨʜʘʥ ״ʦʩʠʣ 

ʙ˄ʣʛʘʥ ʟ˄ʨʠץʠʰʣʘʨ ״ʠʩʦʙʣʘʨʜʘ ʜʦʠʤʠʡ ʶʢʣʘʨʜʘʥ ״ʦʩʠʣ ʙ˄ʣʛʘʥ ʟ˄ʨʠץʠʰʣʘʨ ʢʘʙʠ 

 .ʠʩʦʙʛʘ ʦʣʠʥʘʜʠ״

ɺʘץʪʠʥʯʘ ʫʟʦץ ʤʫʜʜʘʪ ʪʘʲʩʠʨ ʵʪʘʜʠʛʘʥ ʶʢʣʘʨʛʘ ץʫʡʠʜʘʛʠʣʘʨ ʢʠʨʘʜʠ: 

   ʘ) ʚʘץʪʠʥʯʘ ʭʦʥʘʣʘʨʥʠ ʘʞʨʘʪʘʜʠʛʘʥ ʧʘʨʜʝʚʦʨ ʦסʠʨʣʠʛʠ; 

   ʙ) ץ˄ʟסʘʣʤʘʩ ʘʩʙʦʙ-ʫʩʢʫʥʘʣʘʨ ʜʘʩʪʛʦ״ʣʘʨ, ʘʧʧʘʨʘʪʣʘʨ, ʤʦʪʦʨʣʘʨ, ʠʜʠʰʣʘʨ, 

 ,ʘʣʤʘʩ ʢ˄ʪʘʨʤʘ ʤʘʰʠʥʘʣʘʨסʟ˄ץ ,ʫʚʫʨʣʘʨ, ʪʘʩʤʘʣʠ ʪʨʘʥʩʧʦʨʪʸʨʣʘʨ, ʢʦʥʚʝʡʝʨʣʘʨץ

ʰʫʥʠʥʛʜʝʢ ʘʩʙʦʙ-ʫʩʢʫʥʘʣʘʨʥʠ ʪ˄ʣʜʠʨʠʙ ʪʫʨʫʚʯʠ ʩʫʶץʣʠʢ ʸʢʠ ץʘʪʪʠץ 

ʞʠʩʤʣʘʨʥʠʥʛ ʚʘʟʥʠ; 

   ʚ) ʠʜʠʰʣʘʨ ʸʢʠ ץʫʚʫʨʣʘʨʜʘʛʠ ʛʘʟ, ʩʫʶץʣʠʢ ʚʘ ʩʦʯʠʣʫʚʯʘʥ ʞʠʩʤʣʘʨʥʠʥʛ 

ʙʦʩʠʤʠ, ʰʘʭʪʘʣʘʨʜʘ ״ʘʚʦʥʠʥʛ ʚʝʥʪʠʣʷʮʠʷʩʠʜʘʥ ״ʦʩʠʣ ʙ˄ʣʛʘʥ ʦʨʪʠץʯʘ ʙʦʩʠʤ; 

   ʛ) ʦʤʙʦʨʭʦʥʘ, ʤʫʟʭʦʥʘ, ʜʦʥ ʩʘץʣʘʡʜʠʛʘʥ, ʢʠʪʦʙ ʩʘץʣʘʡʜʠʛʘʥ ʭʦʥʘʣʘʨ, 

ʘʨʭʠʚʣʘʨ ʚʘ ʰʫʥʛʘ ˄ʭʰʘʰ ʙʠʥʦʣʘʨ ʸʧʤʘʩʠʛʘ ʪʘʭʣʘʥʘʜʠʛʘʥ ʸʢʠ ʞʦʚʦʥʣʘʨʛʘ ʪʝʨʠʙ 

 ;ʡʠʣʘʜʠʛʘʥ ʙʫʶʤʣʘʨ ʚʘʟʥʠ˄ץ

   ʜ) ʩʪʘʮʠʦʥʘʨ ʘʩʙʦʙ-ʫʩʢʫʥʘʣʘʨʜʘʥ ʪʫʰʘʜʠʛʘʥ ״ʘʨʦʨʘʪʜʘʥ ʪʝʭʥʦʣʦʛʠʢ 

ʪʘʲʩʠʨʣʘʨ; 

   ʝ) ʩʫʚ ʪ˄ʣʜʠʨʠʣʛʘʥ ʷʩʩʠ ʪʦʤʣʘʨʜʘ ʩʫʚ ץʘʪʣʘʤʠ ʚʘʟʥʠ; 

             ʞ) ʪ˄ʧʣʘʥʠʙ ץʦʣʛʘʥ ʠʰʣʘʙ ʯʠץʘʨʠʰ ʯʘʥʛʣʘʨʠ ץʘʪʣʘʤʘʥʠʥʛ ʚʘʟʥʠ; 

             ʟ) ʫʡ-ʞʦʡ, ʞʘʤʦʘʪ ʚʘ ץʠʰʣʦץ ʭ˄ʞʘʣʠʛʠ ʙʠʥʦʣʘʨʠʥʠʥʛ ʸʧʤʘʣʘʨʠʛʘ 

ʦʜʘʤʣʘʨ, ʭʘʡʚʦʥʣʘʨ, ʘʩʙʦʙ-ʫʩʢʫʥʘʣʘʨʜʘʥ ʪʫʰʘʜʠʛʘʥ, ʤʝʲʸʨʠʡ ץʠʡʤʘʪʠ 

ʢʘʤʘʡʪʠʨʠʣʛʘʥ, פʄ2.01.07-96 פ ʥʠʥʛ 3 ʞʘʜʚʘʣʜʘ ʙʝʨʠʣʛʘʥ ʶʢʣʘʨ; 
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             ʠ) ʤʝʲʸʨʠʡ ץʠʡʤʘʪʣʘʨʠ ʢʠʯʨʘʡʪʠʨʠʣʛʘʥ ʢ˄ʧʨʠʢ ʚʘ ʦʩʤʘ ʢʨʘʥʣʘʨʜʘʥ 

ʚʫʞʫʜʛʘ ʢʝʣʘʜʠʛʘʥ ʚʝʨʪʠʢʘʣ ʶʢʣʘʨ; ʙʫʥʠ ʘʥʠץʣʘʰ ʫʯʫʥ ʙʠʪʪʘ ʢʨʘʥʜʘʥ ״ʦʩʠʣ 

ʙ˄ʣʛʘʥ ʚʝʨʪʠʢʘʣ ʶʢʥʠʥʛ ʪ˄ʣʠץ ʤʝʲʸʨʠʡ ץʠʡʤʘʪʠʥʠ ״ʘʨ ʙʠʨ ʦʨʘʣʠץʜʘ ץʫʡʠʜʘʛʠ 

ʢʦʵʬʬʠʮʠʝʥʪʣʘʨʛʘ ʢ˄ʧʘʡʪʠʨʠʣʘʜʠ; 4ʂ-6ʂ ʛʫʨʫʭ ʢʨʘʥʣʘʨʠ ʠʰ ʨʝʞʠʤʠ ʫʯʫʥ-0,5; 

7ʂ ʛʫʨʫʭ ʢʨʘʥʣʘʨʠ ʠʰ ʨʝʞʠʤʠ ʫʯʫʥ 0,6; 8ʂ ʛʫʨʫʭ ʢʨʘʥʣʘʨʠ ʠʰ ʨʝʞʠʤʠ ʫʯʫʥ 0,7; 

             ʢ) ʢʠʯʨʘʡʪʠʨʠʣʛʘʥ ʤʝʲʸʨʠʡ ץʠʡʤʘʪʛʘ ʵʛʘ ʙ˄ʣʛʘʥ ץʦʨ ʶʢʠ; ʙʫʥʠ ʘʥʠץʣʘʰ 

ʫʯʫʥ  ʪ˄ʣʠץ ʤʝʲʸʨʠʡ ץʠʡʤʘʪ ʢʦʵʬʬʠʮʠʝʥʪʛʘ ʢ˄ʧʘʡʪʠʨʠʣʘʜʠ, 100ʢʛ/ʤ2 ʭ 0,3; 150 

ʢʛ/ʤ2 ʭ 0,5; 200 ʢʛ/ʤ2 ʭ 0,6; 

             ʜ) ʛʨʫʥʪ ʪʫʟʠʣʠʰʠʥʠʥʛ ʪʫʙʜʘʥ ˄ʟʛʘʨʠʰʠ ʸʢʠ ʘʙʘʜʠʡ ʤʫʟʣʘʛʘʥ 

ʛʨʫʥʪʣʘʨʥʠʥʛ ʵʨʠʰʠ ʙʠʣʘʥ ʙʦסʣʠץ ʙ˄ʣʤʘʛʘʥ, ʟʘʤʠʥ ʜʝʬʦʨʤʘʮʠʷʣʘʨʠʜʘʥ ״ʦʩʠʣ 

ʙ˄ʣʛʘʥ ʪʘʲʩʠʨʣʘʨ; 

             ʤ) ʘʰʸʣʘʨ ʥʘʤʣʠʛʠʥʠʥʛ ˄ʟʛʘʨʠʰʠ, ˄ʪʠʨʠʰʠʰʠ ʚʘ ʪʦʙ ʪʘʰʣʘʰʠʜʘʥ ״ʦʩʠʣ 

ʙ˄ʣʛʘʥ ʪʘʲʩʠʨʣʘʨ. 

             ɺʘץʪʠʥʯʘ ץʠʩץʘ ʤʫʜʜʘʪʣʠ ʶʢʣʘʨʛʘ ץʫʡʠʜʘʛʠʣʘʨ ʢʠʨʘʜʠ: 

    ʘ) ʘʩʙʦʙ-ʫʩʢʫʥʘʣʘʨʥʠ ʠʰʛʘ ʪʫʰʠʨʠʰ ʚʘ ʪ˄ʭʪʘʪʠʰ, ʩʠʥʘʰ, ʢ˄ʯʠʨʠʰ ʸʢʠ 

ʘʣʤʘʰʪʠʨʠʰ ʯʦסʣʘʨʠʜʘ ʚʫʞʫʜʛʘ ʢʝʣʘʜʠʛʘʥ ʶʢʣʘʨ; 

    ʙ) ʦʜʘʤʣʘʨ  ʚʘ ʫʩʢʫʥʘʣʘʨʥʠ ʪʘʲʤʠʨʣʘʰʜʘ ʠʰʣʘʪʠʣʘʜʠʛʘʥ ʘʰʸʣʘʨ ʚʘʟʥʠ; 

    ʚ) ʫʡ-ʞʦʡ, ʞʘʤʦʘʪ, ץʠʰʣʦץ ʭ˄ʞʘʣʠʛʠ ʙʠʥʦʣʘʨʠʥʠʥʛ ʸʧʤʘʣʘʨʠʛʘ ʦʜʘʤʣʘʨ, 

 ʠʡʤʘʪʛʘ ʵʛʘ ʙ˄ʣʛʘʥץ ʤʝʲʸʨʠʡ ץʘʡʚʦʥʣʘʨ ʚʘ ʘʩʙʦʙ-ʫʩʢʫʥʘʣʘʨʜʘʥ ʪʫʰʘʜʠʛʘʥ ʪ˄ʣʠ״

ʶʢʣʘʨ; 

    ʛ) ץ˄ʟסʘʣʫʚʯʠ ʢ˄ʪʘʨʤʘ-ʥʘץʣʠʸʪ ʚʦʩʠʪʘʣʘʨʠʜʘʥ ʪʫʰʘʜʠʛʘʥ ʶʢʣʘʨ (ʶʢʣʘʛʠʯʣʘʨ, 

ʵʣʝʢʪʨʦʢʘʨʣʘʨ, ʪʘʭʣʘʛʠʯ ʢʨʘʥʣʘʨ, ʪʝʣʬɹʝʨʣʘʨ, ʰʫʥʠʥʛʜʝʢ ʢ˄ʧʨʠʢ ʚʘ ʦʩʤʘ 

ʢʨʘʥʣʘʨʜʘʥ ʪʫʰʘʜʠʛʘʥ ʪ˄ʣʠץ ʤʝʲʸʨʠʡ ץʠʡʤʘʪʛʘ ʵʛʘ ʙ˄ʣʛʘʥ ʶʢʣʘʨ); 

    ʜ) ʪ˄ʣʠץ ʤʝʲʸʨʠʡ ץʠʡʤʘʪʛʘ ʵʛʘ ʙ˄ʣʛʘʥ ץʦʨ ʶʢʣʘʨʠ; 

    ʝ) ʪ˄ʣʠץ ʤʝʲʸʨʠʡ ץʠʡʤʘʪʠ ʵʛʘ ʙ˄ʣʛʘʥ ״ʘʨʦʨʘʪ ʠץʣʠʤ ʪʘʲʩʠʨʠ; 

    ʞ) ʰʘʤʦʣ ʶʢʣʘʨʠ; 

    ʟ) ʷʭʤʘʣʘʢ ʶʢʣʘʨʠ; 

    ʄʘʭʩʫʩ ʶʢʣʘʨʛʘ ץʫʡʠʜʘʛʠʣʘʨ ʢʠʨʘʜʠ: 

    ʘ) ʩʝʡʩʤʠʢ  ʪʘʲʩʠʨʣʘʨ; 

    ʙ) ʧʦʨʪʣʘʰ ʪʘʲʩʠʨʣʘʨʠ; 

    ʚ) ʪʝʭʥʦʣʦʛʠʢ ʞʘʨʘʸʥʥʠʥʛ ʢʝʩʢʠʥ ˄ʟʛʘʨʠʰʠ, ʫʩʢʫʥʘʣʘʨʥʠʥʛ ʚʘץʪʠʥʯʘ ʠʰʜʘʥ 

ʯʠץʠʰʠ ʸʢʠ ʩʠʥʠʰʠ ʥʘʪʠʞʘʩʠʜʘ ʚʫʞʫʜʛʘ ʢʝʣʘʜʠʛʘʥ ʶʢʣʘʨ; 

    ʛ) ʛʨʫʥʪ ʩʪʨʫʢʪʫʨʘʩʠʥʠ ʢʝʩʢʠʥ ˄ʟʛʘʨʠʰʠ (ʯ˄ʢʫʚʯʘʥ ʛʨʫʥʪʣʘʨ ʥʘʤʣʘʥʛʘʥʜʘ) ʸʢʠ 

ʪʦס ʢʦʥʣʘʨʠ ʭʫʜʫʜʠʜʘ ʯ˄ʢʠʰ ʥʘʪʠʞʘʩʠʜʘ ʟʘʤʠʥʜʘ ʧʘʡʜʦ ʙ˄ʣʛʘʥ 

ʜʝʬʦʨʤʘʮʠʷʣʘʨʜʘʥ ʢʝʣʠʙ ʯʠץץʘʥ  ʪʘʲʩʠʨʣʘʨ. 

 

ʖʢʣʘʨ ʞʘʤʣʘʤʘʩʠ 

 

ʆʜʘʪʜʘ ʠʥʰʦʦʪʛʘ ʙʠʨ ʥʝʯʘ ʭʠʣ ʶʢʣʘʨ ʙʠʨʛʘʣʠʢʜʘ ʪʘʲʩʠʨ ʵʪʘʜʠ, ʣʝʢʠʥ ״ʘʤʤʘ 

ʤʘʚʞʫʜ ʶʢʣʘʨʥʠʥʛ ʢʦʥʩʪʨʫʢʮʠʷʛʘ ʙʠʨ ʚʘץʪʥʠʥʛ ˄ʟʠʜʘ ʪʘʲʩʠʨ ʵʪʠʰ ʵ״ʪʠʤʦʣʠ 

ʢʘʤ. ʐʫʥʠʥʛ ʫʯʫʥ ʢʦʥʩʪʨʫʢʮʠʷ ʚʘ ʟʘʤʠʥʣʘʨʥʠ ʯʝʛʘʨʘʚʠʡ ״ʦʣʘʪʣʘʨʥʠʥʛ ʙʠʨʠʥʯʠ 

ʚʘ ʠʢʢʠʥʯʠ ʛʫʨʫʭʣʘʨʠ ʙ˄ʡʠʯʘ ״ʠʩʦʙʣʘʜhʘ ʶʢʣʘʨ ʚʘ ʪʝʛʠʰʣʠ ʟ˄ʨʠץʠʰʣʘʨʥʠʥʛ 

ʵʥʛ ʥʦʙʦʧ  ʞʘʤʣʘʤʘʣʘʨʠ  ʵʲʪʠʙʦʨʛʘ ʦʣʠʥʠhʠ ʟʘʨʫʨ. 

ɹʫ ʞʘʤʣʘʤʘʣʘʨ ʢʦʥʩʪʨʫʢʮʠʷ ʸʢʠ ʟʘʤʠʥʛʘ ʙʠʨ ʚʘץʪʥʠʥʛ ˄ʟʠʜʘ ʤʫʚʘץץʘʪ 

ʶʢʣʘʨ ץ˄ʡʠʣʠʰʠʥʠʥʛ ʪʫʨʣʠ ʩʭʝʤʘʣʘʨʠ ʧʘʡʜʦ ʙ˄ʣʠʰʠ ʠʤʢʦʥʠʷʪʣʘʨʠʥʠ 
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ʵʲʪʠʙʦʨʛʘ ʦʣʛʘʥ ״ʦʣʜʘ ʪʫʨʣʠ ʶʢʣʘʨʥʠ ״ʘʨ ʭʠʣ ʚʘʨʠʘʥʪʣʘʨʜʘ ʪʘʲʩʠʨ ʵʪʠʰʠʥʠ ʸʢʠ 

ʙʘʲʟʠ ʶʢʣʘʨʥʠʥʛ ʤʘʚʞʫʜ ʵʤʘʩʠʛʠʥʠ ʢ˄ʨʠʙ ʯʠץʠʰ ʡ˄ʣʠ ʙʠʣʘʥ ʙʝʣʛʠʣʘʥʘʜʠ. 

 ʫʡʠʜʘʛʠ ʭʠʣʣʘʨʛʘץ ʘʨʘʙ ʞʘʤʣʘʤʘʣʘʨץ ʠʩʦʙʛʘ ʦʣʠʥʘʜʠʛʘʥ ʶʢʣʘʨ ʪʘʨʢʠʙʠʛʘ׳

ʙ˄ʣʠʥʘʜʠ: 

ʘ) ʜʦʠʤʠʡ, ʫʟʦץ ʤʫʜʜʘʪʣʠ ʚʘ ץʠʩץʘ ʤʫʜʜʘʪʣʠ ʶʢʣʘʨʜʘʥ ʪʘʰʢʠʣ ʪʦʧʛʘʥ 

ʘʩʦʩʠʡ ʞʘʤʣʘʤʘʣʘʨ; 

ʙ) ʜʦʠʤʠʡ ʫʟʦץ ʤʫʜʜʘʪʣʠ, ץʠʩץʘ ʤʫʜʜʘʪʣʠ ״ʘʤʜʘ ʤʘʭʩʫʩ ʶʢʣʘʨʥʠʥʛ ʙʠʨʠʜʘʥ 

ʪʘʰʢʠʣ ʪʦʧʛʘʥ ʤʘʭʩʫʩ ʞʘʤʣʘʤʘʣʘʨ. 

ʀʢʢʠ ʭʠʣ ʤʝʲʸʨʠʡ ץʠʡʤʘʪʛʘ ʵʛʘ ʙ˄ʣʛʘʥ ʤʫʚʘץץʘʪ ʶʢʣʘʨʥʠ ʞʘʤʣʘʤʘ 

ʪʘʨʢʠʙʠʛʘ ʢʠʨʠʪʠʰʠʜʘ ʫʥʠʥʛ ʢʠʯʠʢ ʤʝʲʸʨʠʡ ץʠʡʤʘʪʠ ʫʟʦץ ʤʫʜʜʘʪʣʠ ʶʢ, ʢʘʪʪʘ 

ʤʝʲʸʨʠʡ ץʠʡʤʘʪʠ ʵʩʘ ï ץʠʩץʘ ʤʫʜʜʘʪʣʠ ʶʢ ʩʠʬʘʪʠʜʘ ץʘʨʘʣʘʜʠ ʪ˄ʣʠץ ʤʝʲʸʨʠʡ 

 ʠʩʦʙʛʘ ʦʣʠʰʜʘ. ɸʛʘʨ ʞʘʤʣʘʤʘʣʘʨ ʪʘʨʢʠʙʠʛʘ ʜʦʠʤʠʡ ʚʘ ʢʘʤʠʜʘ״ ʠʡʤʘʪʠʥʠץ

ʠʢʢʠʪʘ ʤʫʚʘץץʘʪ ʶʢ ʢʠʨʩʘ, ʚʘץʪʠʥʯʘ ʶʢʣʘʨʥʠʥʛ ״ʠʩʦʙʠʡ ץʠʡʤʘʪʣʘʨʠ ץʫʡʠʜʘʛʠ 

ʞʘʤʣʘʤʘ ʢʦʵʬʬʠʮʠʝʥʪʣʘʨʠʛʘ ʢ˄ʧʘʡʪʠʨʠʣʘʜʠ: ʘʩʦʩʠʡ ʞʘʤʣʘʤʘʣʘʨʜʘ ʫʟʦץ 

ʤʫʜʜʘʪʣʠ ʶʢʣʘʨ ʫʯʫʥ Y1=0,95;   ץʠʩץʘ ʤʫʜʜʘʪʣʠ ʶʢʣʘʨ ʫʯʫʥ Y2=0,9;  

ʄʘʭʩʫʩ ʞʘʤʣʘʤʘʣʘʨʜʘ ʫʟʦץ  ʤʫʜʜʘʪʣʠ ʶʢʣʘʨ ʫʯʫʥ Y1=0,95; ץʠʩץʘ ʤʫʜʜʘʪʣʠ 

ʶʢʣʘʨ ʫʯʫʥ Y2=0,8. 

ɸʩʦʩʠʡ ʞʘʤʣʘʤʘ ʪʘʨʢʠʙʠ ʜʦʠʤʠʡ ʶʢ ʚʘ ʙʠʪʪʘ ʤʫʚʘץץʘʪ (ʫʟʦץ ʸʢʠ ץʠʩץʘ 

ʤʫʜʜʘʪʣʠ) ʶʢʜʘʥ ʪʘʰʢʠʣ ʪʦʧʩʘ, ɣ1,  ɣ2 ʢʦʵʬʬʠʮʠʝʥʪʣʘʨʠʛʘ ʢ˄ʧʘʡʪʠʨʠʣʤʘʡʜʠ. 

ʕʩʣʘʪʤʘ: ɸʩʦʩʠʡ ʞʘʤʣʘʤʘʣʘʨ ʪʘʨʢʠʙʠ ʫʯʪʘ ʚʘ ʫʥʜʘʥ ʦʨʪʠץ ץʠʩץʘ ʤʫʜʜʘʪʣʠ 

ʶʢʣʘʨʜʘʥ ʪʘʰʢʠʣ ʪʦʧʛʘʥ ʙ˄ʣʩʘ, ʫʣʘʨʥʠʥʛ ״ʠʩʦʙʠʡ ץʠʡʤʘʪʣʘʨʠ ʞʘʤʣʘʤʘ 

ʢʦʵʬʬʠʮʠʝʥʪʠ  ɣ2 ʛʘ ʢ˄ʧʘʡʪʠʨʠʣʘʜʠ; ʙʫʥʜʘ ʢʦʵʬʬʠʮʠʝʥʪʥʠʥʛ ץʠʡʤʘʪʠ 

(ʘ״ʘʤʠʷʪʠʛʘ ʢ˄ʨʘ) ʙʠʨʠʥʯʠ ץʠʩץʘ ʤʫʜʜʘʪʣʠ ʶʢ ʫʯʫʥ ï 1,0, ʠʢʢʠʥʯʠʩʠ ʫʯʫʥ ï 0,8, 

  .ʦʣʛʘʥʣʘʨʠ ʫʯʫʥ ï 0,6 ʦʣʠʥʘʜʠץ

ɹʠʨʛʘʣʠʢʜʘ ʪʘʲʩʠʨ ʵʪʠʰ ʵ״ʪʠʤʦʣʣʠʛʠ ʤʘʚʞʫʜ ʚʘʨʠʘʥʪʣʘʨʥʠ ʪʘ״ʣʠʣ  ץʠʣʠʙ 

ʪʦʧʠʣʘʜʠ. ɸʩʦʩʘʥ ʙʠʨʛʘʣʠʢʜʘʛʠ ʶʢʣʘʨ ʪʘʲʩʠʨʠʛʘ ʜʦʠʤʠʡ, ʚʘץʪʠʥʯʘ ʫʟʦץ ʚʘ ץʠʩץʘ 

ʤʫʜʜʘʪʣʠ ʶʢʣʘʨ ʢʠʨʘʜʠ. ɸʣʦ״ʠʜʘ ʙʠʨʛʘʣʠʢʜʘʛʠ ʶʢʣʘʨ ʪʘʲʩʠʨʠʛʘ ʜʦʠʤʠʡ, 

ʚʘץʪʠʥʯʘ ʫʟʦץ ʚʘ ץʠʩץʘ ʤʫʜʜʘʪʣʠ ʚʘ ʙʠʪʪʘ ʤʘʭʩʫʩ ʶʢ ʢʠʨʘʜʠ.   

ɸʛʘʨ ʚʘץʪʠʥʯʘ ʪʘʲʩʠʨ ʵʪʘʜʠʛʘʥ ʶʢʣʘʨ ʩʦʥʠ ʙʠʪʪʘʜʘʥ ʦʨʪʠץ ʙ˄ʣʩʘ, ʫʥʜʘ 

ʶʢʣʘʨ ץʠʡʤʘʪʠ Y1=0,95 ʛʘ ʙʠʨʠʥʯʠʩʠʥʠ ʚʘ 0,9ʛʘ ʠʢʢʠʥʯʠʩʠʥʠ ʢ˄ʧʘʡʪʠʨʠʰ 

ʣʦʟʠʤ, ʷʲʥʠ ʘʩʦʩʘʥ ʙʠʨʛʘʣʠʢ 0,95ʛʘ, ʘʣʦ״ʠʜʘ ʙʠʨʛʘʣʠʢ ʵʩʘ 0,9ʛʘ ʢ˄ʧʘʡʪʠʨʠʣʘʜʠ. 

 ʘ ʤʫʜʜʘʪʣʠ ʶʢʣʘʨ ʤʦʩ ʨʘʚʠʰʜʘ Y2=0,9 ʛʘ Y2=0,8 ʛʘ ʚʘ Y2=0,6 ʛʘ  ʪʘʲʩʠʨץʠʩפ

ʜʘʨʘʞʘʩʠ ʙ˄ʡʠʯʘ ʢ˄ʧʘʡʪʠʨʠʣʘʜʠ. 

 

2.5. ʇ˄ʣʘʪʥʠʥʛ ʩʪʘʪʠʢ ʶʢ ʦʩʪʠʜʘ ʠʰʣʘʰʠ 

 

ʇ˄ʣʘʪ ʘʩʦʩʘʥ ʬʝʨʨʠʪ ʚʘ ʧʝʨʣʠʪ ʟʘʨʨʘʯʘʣʘʨʜʘʥ ʠʙʦʨʘʪʜʠʨ. ʇʝʨʣʠʪ 

ʟʘʨʨʘʯʘʣʘʨʠ ʤʫʩʪʘ״ʢʘʤʨʦץ. ɸʩʦʩʘʥ ʠʢʢʠ ʭʠʣ ʟʘʨʨʘʯʘʣʘʨʜʘʥ ʠʙʦʨʘʪ ʙʣ˄ʛʘʥ 

ʧ˄ʣʘʪʥʠʥʛ ʤʫʩʪʘ״ʢʘʤʣʠʛʠ, ʵʣʘʩʪʠʢʣʠʛʠ ʚʘ ʠʰʣʘʰ ץʦʙʠʣʠʷʪʠ ʫʣʘʨʥʠʥʛ 

ʥʠʩʙʘʪʣʘʨʠʛʘ ʙʦסʣʠץ. ʄʦʥʦʢʨʠʩʪʘʣʣ ʪʝʤʠʨʥʠʥʛ ʠʰʣʘʰʠ. ʅʘʟʘʨʠʡ ʚʘ ʪʘʞʨʠʙʘ 

ʠʟʣʘʥʠʰʣʘʨ ʰʫʥʠ ʢʨ˄ʩʘʪʘʜʠʢʠ, ʤʦʥʦʢʨʠʩʪʘʣʣ ʪʝʤʠʨʥʠʥʛ ʙʠʨ ץʠʩʤʠʥʠ ʫʟʠʰʜʘʥ 

ʢ˄ʨʘ ʩʠʣʞʠʪʠʰ ʦʩʦʥʨʦץ. ʐʫʥʠʥʛ ʫʯʫʥ  ʵʣʘʩʪʠʢ ʜʝʬʦʨʤʘʮʠʷʣʘʨʠ ʪʝʤʠʨʥʠʥʛ 

ʟʘʨʨʘʯʘʣʘʨʠʜʘ ʩʠʣʞʠʰ ʦʨץʘʣʠ ʙʘʨʧʦ ʙʣ˄ʘʜʠ. ʊʘʞʨʠʙʘ ʪʝʢʰʠʨʠʰʣʘʨ ʘʩʦʩʠʜʘ 

ʰʫʥʜʘʡ ʭʫʣʦʩʘ ʯʠץʘʜʠʢʠ, ʩʠʣʞʠʰ ʪʝʢʠʩʣʠʢʣʘʨ ʫʟʨʘ ʢʘʪʪʘ ʜʠʘʛʦʥʘʣ ʡʥ˄ʘʣʠʰʜʘ 
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ʙ˄ʣʘʜʠ. ɸʪʦʤʣʘʨʘʨʦ  ʙʦסʣʘʥʠʰ ʢʫʯʠʥʠ ʙʠʣʠʙ, ʪʘʭʤʠʥʘʥ ʥʘʟʘʨʠʡ ״ʠʩʦʙʣʘʙ ʯʠץʠʰ 

ʤʫʤʢʠʥ. ɹʠʨ ʪʝʢʠʩʣʠʢʜʘ ʸʪʛʘʥ ʘʪʦʤ ʢʨʠʩʪʘʣʣʘʨʥʠʥʛ ʙʦʰץʘ ʪʝʢʠʩʣʠʢʜʘ ʸʪʘʜʠʛʘʥ 

ʘʪʦʤ ʢʨʠʩʪʘʣʣʘʨʥʠ ʩʠʣʞʠʪʠʰ ʫʯʫʥ ʢʝʪʘʜʠʛʘʥ ʢʫʯ ʥʘʟʘʨʠʡ ״ʠʩʦʙʛʘ ʥʠʩʙʘʪʘʥ 

ʪʘʞʨʠʙʘʜʘ ʩʠʣʞʠʪʠʰʛʘ ʢʝʪʘʜʠʛʘʥ ʢʫʯ  ʶʟ ʤʘʨʪʘ ʢʘʤʨʦץʜʠʨ. ʅʘʟʘʨʠʷ ʙʠʣʘʥ 

ʘʤʘʣʠʸʪʥʠʥʛ ʬʘʨץʠʥʠ ʰʫʥʜʘʡ ʪʫʰʫʥʪʠʨʠʰ ʤʫʤʢʠʥ: ʘʪʦʤ ʩʪʨʫʢʪʫʨʘʩʠʜʘʛʠ 

ʙʦסʣʘʥʠʰʣʘʨ ʠʜʝʘʣ ʜʘʨʘʞʘʩʠʜʘ ʙʣ˄ʤʘʛʘʥʣʠʛʠ ʩʘʙʘʙʣʠ (ʥʫץʩʦʥʣʘʨ, (ʜʝʬʝʢʪʣʘʨ) 

ʙʦʨʣʠʛʠ ʩʘʙʘʙʣʠ). 

ʄʘʪʝʨʠʘʣʣʘʨ ʤʫʩʪʘ״ʢʘʤʣʠʛʠʥʠ ʦʰʠʨʠʰ ʫʯʫʥ ʠʢʢʠ ʭʠʣ ʡʥ˄ʘʣʠʰ ʙʦʨ: 

1. ʂʨʠʩʪʘʣʣ ʩʪʨʫʢʪʫʨʘʜʘʛʠ ʥʫץʩʦʥʣʘʨʥʠ ʢʘʤʘʡʪʠʨʠʰ, ʫʣʘʨʥʠ ʠʜʝʘʣ 

ʩʪʨʫʢʪʫʨʘʩʠʛʘ ʷץʠʥʣʘʰʪʠʨʠʰ; 

2. ɸʪʦʤʣʘʨʥʠʥʛ ʙʠʨ-ʙʠʨʠʛʘ ʙʦסʣʘʥʠʰʠʥʠ ʫʥʠʥʛ ʢʨʠʩʪʘʣʣ ʧʘʥʞʘʨʘʩʠʥʠ 

ʟ˄ʛʘʨʪʠʨʠʰ ʙʠʣʘʥ ʤʘץʩʘʜʛʘ ʵʨʠʰʠʰ ʤʫʤʢʠʥ. 

       ʇ˄ ʣʘʪʣʘʨʥʠʥʛ ʪʫʟʠʣʠʰʠʜʘʛʠ ʢʫʯʣʘʥʠʰʣʘʨ ʜʠʘʛʨʘʤʤʘʩʠ 2.1-ʨʘʩʤʜʘ 

ʪʘʩʚʠʨʣʘʥʛʘʥ. ʄʘʩʘʣʘʥ, ʫʛʣʝʨʦʜʣʠ ʧʣ˄ʘʪ ʉʪ3 ʥʠʥʛ ʯʟ˄ʠʣʠʰ ʜʠʘʛʨʘʤʤʘʩʠʥʠ 

ʪʘ״ʣʠʣ ץʠʣʠʙ ʯʠץʘʡʣʠʢ.        

ɼʠʘʛʨʘʤʤʘʜʘʥ ʢʨ˄ʠʥʘʜʠʢʠ, ʢʫʯʣʘʥʠʰ ʤʘʲʣʫʤ ʤʠץʜʦʨʛʘ ʝʪʛʫʥʯʘ ʢʫʯʣʘʥʠʰ 

çsè ʙʠʣʘʥ ʥʠʩʙʠʡ ʯʟ˄ʠʣʠʰ çeè ˄ʨʪʘʩʠʜʘʛʠ ʤʫʥʦʩʘʙʘʪ ʪ˄סʨʠ ʯʠʟʠץ ʙʠʣʘʥ 

ʪʘʩʚʠʨʣʘʥʘʜʠ, ʷʲʥʠ ʫʣʘʨ ʙʠʨ-ʙʠʨʠʛʘ ʪ˄סʨʠ ʤʫʪʘʥʦʩʠʙ ʙʣ˄ʘʜʠ: 

    s=ɽÖe.  ʂʫʯʣʘʥʠʰ ʤʘʲʣʫʤ ʤʠץʜʦʨʛʘ çsʧè ʝʪʛʘʥʜʘʥ ʩʥ˄ʛ ʤʫʪʘʥʦʩʠʙʣʠʢ 

ʙʫʟʠʣʘʜʠ. ɹʠʨʠʥʯʠ ʙʦʩץʠʯʜʘ ʢʫʯʣʘʥʠʰʛʘ ʤʫʪʘʥʦʩʠʙ ʵʣʘʩʪʠʢ ʜʝʬʦʨʤʘʮʠʷʣʘʨ 

ʩʦʜʠʨ ʙʣ˄ʘʜʠ, ʰʫ ʩʘʙʘʙʣʠ ʙʫ ʙʦʩץʠʯ ʧʣ˄ʘʪʥʠʥʛ ʵʣʘʩʪʠʢ ʠʰʣʘʰ ʙʦʩץʠʯʠ 

ʜʝʡʠʣʘʜʠ. çsʦץè - ʦץʫʚʯʘʥʣʠʢ ʯʝʛʘʨʘʩʠ ʜʝʡʠʣʘʜʠ. ɹʫ ʥʫץʪʘʛʘ ʝʪʠʰ ʦʣʜʠʜʘ ʵʛʨʠ 

ʯʠʟʠץʥʠʥʛ ״ʦʣʘʪʠ ʢʝʩʢʠʥ ʟ˄ʛʘʨʘʜʠ ʚʘ ʢʝʡʠʥ ʘʙʩʮʠʩʩʘ ˄ץʠʛʘ ʜʝʷʨʣʠ ʧʘʨʘʣʣʝʣ 

ʙ˄ʣʘʜʠ. ɹʫ ʙʦʩץʠʯʜʘ ʶʢ ʪʘʲʩʠʨʠʜʘ ʜʝʬʦʨʤʘʮʠʷʥʠʥʛ ʵʣʘʩʪʠʢ ץʠʩʤʠ ץʘʡʪʠʙ, 

ʙʦhץʘ ץʠʩʤʠ ʩʘץʣʘʥʠʙ ץʦʣʘʜʠ. ʋ ץʦʣʜʠץ ʜʝʬʦʨʤʘʮʠʷ ʜʝʡʠʣʘʜʠ. 

ʆץʠʰ ʯʝʛʘʨʘʩʠʜʘʥ ʢʝʡʠʥ ʤʘʪʝʨʠʘʣʥʠʥʛ ץʘʨʰʠʣʠʢ ʢʨ˄ʩʘʪʠʰ ץʦʙʠʣʠʷʪʠ 

ʢʫʯʘʷ ʙʦʰʣʘʡʜʠ, ʷʲʥʠ ʤʘʪʝʨʠʘʣ ʤʫʩʪʘ״ʢʘʤʣʘʥʘʜʠ. ɹʫ ʤʫʩʪʘ״ʢʘʤʣʠʛʠ ʚʘ 

ʙʠʢʠʨʣʠʛʠ ʶץʦʨʠʨʦץ ʙ˄ʣʛʘʥ ʧʝʨʣʠʪ ʟʘʨʨʘʯʘʣʘʨʠʥʠʥʛ ʠʰʛʘ ʪʫʰʛʘʥʣʠʛʠʜʘʥ 

ʜʘʣʦʣʘʪ ʙʝʨʘʜʠ. ʇʣ˄ʘʪʥʠʥʛ ʙʫ ʠʰ ʙʦʩץʠʯʠ ʟ˄- ʟ˄ʠʜʘʥ ʤʫʩʪʘ״ʢʘʤʣʘʥʠʰ ʙʦʩץʠʯʠ 

ʜʝʡʠʣʘʜʠ. 
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ʖʢʥʠʥʛ ʤʠץʜʦʨʠ ʦʨʪʠʰʠ ʙʠʣʘʥ ʢʫʯʣʘʥʠʰ ʤʫʚʘץץʘʪ ץʘʨʰʠʣʠʢʢʘ çsʚè 

 ʠʥʣʘʰʛʘʥ ʩʘʨʠ ʤʘʪʝʨʠʘʣʥʠʥʛ ʵʥʛ ʟʘʠʬ ʞʦʡʠʜʘ ʯʟ˄ʠʣʠʰ ʜʝʬʦʨʤʘʮʠʷʣʘʨʠץ̫

ʢʫʯʘʡʠʙ, çʙʡ˄ʠʥè ״ʦʩʠʣ ץʠʣʘʜʠ. ʂʫʯʣʘʥʠʰ ץʠʡʤʘʪʠ ʤʫʚʘץץʘʪ ץʘʨʰʠʣʠʢʢʘ 

ʪʝʥʛʣʘʰʛʘʥʜʘʥ ʩʥ˄ʛ (ʤʫʩʪʘ״ʢʘʤʣʠʢ ʯʝʛʘʨʘʩʠ) çʙʡ˄ʠʥè ʠʥʛʠʯʢʘʣʘʰʠʙ ʙʦʨʘʚʝʨʘʜʠ 

ʚʘ ʥʘʤʫʥʘ ʪʝʟʜʘ ʫʟʠʣʘʜʠ. 

ʈʘʩʤ 2.1 ʇʣ˄ʘʪʥʠʥʛ ʯʟ˄ʠʣʠʰ ʜʠʘʛʨʘʤʤʘʩʠ 

1.ʂʘʤ ʫʛʣʝʨʦʜʣʠ ʧʣ˄ʘʪ. 2.ʃʝʛʠʨʣʘʥʛʘʥ ʧʣ˄ʘʪ. 3. ʄʫʩʪʘ״ʢʘʤʣʠʛʠ ʦʰʠʨʠʣʛʘʥ 

ʧ˄ʣʘʪ. 

 

ɽ=21000 ʢʅ/ʩʤ2 ï ʵʣʘʩʪʠʢʣʠʢ (ץʘʡʠhץʦץʣʠʢ) ʤʦʜʫʣʠ, 

Rʫʧ=sʦץ ï ʧ˄ʣʘʪʥʠʥʛ ʦץʫʚʯʘʥʣʠʢ ʙʡ˄ʠʯʘ ʥʦʨʤʘʣ ץʘʨʰʠʣʠʛʠ, 

Rʠʧ=sʚ ï ʧ˄ʣʘʪʥʠʥʛ ʤʫʚʘץץʘʪ ץʘʨʰʠʣʠʛʠ ʙʡ˄ʠʯʘ ʥʦʨʤʘʣ ץʘʨʰʠʣʠʛʠ, 

Rʫ=Rʫʧ/gm ïʧ˄ʣʘʪʥʠʥʛ ʦץʫʚʯʘʥʣʠʛʠ ʙʡ˄ʠʯʘ ״ʠʩʦʙʠʡ ץʘʨʰʠʣʠʛʠ,  

gm ï ʤʘʪʝʨʠʘʣʥʠʥʛ ʠʰʦʥʯʣʠʣʠʢ ʢʦʵʬʬʠʮʠʝʥʪʠ ʢʫʯʣʘʥʠʰ ʪʘʲʩʠʨʠʜʘ 

ʧ˄ʣʘʪʥʠʥʛ ʤʝʭʘʥʠʢ ʭʫʩʫʩʠʷʪʣʘʨʠ ʟ˄ʛʘʨʫʚʯʘʥʣʠʛʠʥʠ ״ʠʩʦʙʛʘ ʦʣʘʜʠ: 

gm=1,025 . . . 1,15 ʙʣ˄ʘʜʠ. 

Ru=Run/gm ï ʧ˄ʣʘʪʥʠ ʤʫʚʘץץʘʪ ץʘʨʰʠʣʠʛʠ ʙʡ˄ʠʯʘ ״ʠʩʦʙʠʡ ץʘʨʰʠʣʠʛʠ. 
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ʇ˄ʣʘʪ ʧʨʦʢʘʪ ʚʘ ץʫʚʫʨʣʘʨ ʤʘʪʝʨʠʘʣʠ ʙ˄ʡʠʯʘ ʠʰʦʥʯʣʠʣʠʢ 

ʢʦʵʬʬʠʮʠʝʥʪʣʘʨʠ. 

2.1-ʞʘʜʚʘʣ. 

ʅʘʟʦʨʘʪ ʫʩʫʣʠʥʠ ʙʝʣʛʠʣʦʚʯʠ ʩʪʘʥʜʘʨʪ (ʧ˄ʣʘʪ ʤʘʨʢʘʩʠ, ʦץʫʚʯʘʥʣʠʢ 

ʯʝʛʘʨʘʩʠ ץʠʡʤʘʪʠ) 

ɔʤ 

ɻʆʉʊ 27772, ɻʆʉʊ 535, ɻʆʉʊ 10705, ɻʆʉʊ 10706, ɻʆʉʊ 19281 

[ʦץʫʚʯʘʥʣʠʢ ʯʝʛʘʨʘʩʠ 380ʄʇʘ ʛʘʯʘ (39 ʢʛʩ/ʤʤ2)], ʊʋ 14-227-237, 

ʊʋ 14-1-4431,ʊʋ 14-3-1128, ʊʋ 14-104-133 

1,05 

ɻʆʉʊ 19281[ʦץʫʚʯʘʥʣʠʢ ʯʝʛʘʨʘʩʠ 380ʄʇʘ ʜʘʥ ʶץʦʨʠ (39 

ʢʛʩ/ʤʤ2)], ɻʆʉʊ 8731, ʊʋ 14-3-567 

1,10 

 

ʅʘʟʦʨʘʪ ʩʘʚʦʣʣʘʨʠ. 

1) ʄʫʩʪʘ״ʢʘʤʣʠʛʠ ʙʡ˄ʠʯʘ ʧʣ˄ʘʪ ʤʘʪʝʨʠʘʣʠ ʥʝʯʘ ʛʫʨʫ״ʛʘ ʙʣ˄ʠʥʘʜʠ? 

2) ʇ˄ʣʘʪ ʪʘʨʢʠʙʠʜʘ ʫʛʣʝʨʦʜ ʤʠץʜʦʨʠ 0,22% ʦʰʠʙ ʢʝʪʩʘ ץʘʡʩʠ 

ʭʫʩʫʩʠʷʪʣʘʨʛʘ ʪʘʲʩʠʨ ʢʨ˄ʩʘʪʘʜʠ? 

 ?ʢʘʤʣʠ ʧʣ˄ʘʪ ʷʨʘʪʠʣʘʜʠ״ʦʨʠ ʤʫʩʪʘץʘʥʜʘʡ ʶפ (3

4) ʅʝʛʘ ʧʣ˄ʘʪ ʪʘʨʢʠʙʠʜʘ ʬʦʩʬʦʨ, ʦʣʪʠʥʛʫʛʫʨʪ, ʘʟʦʪ, ʢʠʩʣʦʨʦʜ, ʚʦʜʦʨʦʜ 

ʤʠץʜʦʨʠ ʯʝʛʘʨʘʣʘʥʛʘʥ? 

5) ʇ˄ʣʘʪʥʠʥʛ ʦץʫʚʯʘʥʣʠʛʠ ʙʡ˄ʠʯʘ ʥʦʨʤʘʣ ץʘʨʰʠʣʠʛʠ ץʘʡʩʠ ״ʘʨʬ ʙʠʣʘʥ 

ʙʝʣʛʠʣʘʥʘʜʠ? 

6) ʄʘʪʝʨʠʘʣʥʠʥʛ ʠʰʦʥʯʣʠʣʠʢ ʢʦʵʬʬʠʮʠʝʥʪʠ ʥʠʤʘʥʠ ʢʨ˄ʩʘʪʘʜʠ? 

7) ʅʝʛʘ ʤʠʩ ʤʠץʜʦʨʠ 0,7% ʛʘʯʘ ʧʣ˄ʘʪʣʘʨʜʘ ʯʝʛʘʨʘʣʘʥʛʘʥ? 

    

3 ï ʙʦʙ. ʄɽʊɸʃʃ ʂʆʅʉʊʈʋʂʎʀʗʃɸʈ ׳ʀʉʆɹʀʅʀʅɻ ɸʉʆʉʃɸʈʀ 

 

3.1. ʄʝʪʘʣʣ ʢʦʥʩʪʨʫʢʮʠʷʣʘʨʥʠ ʯʝʛʘʨʘʚʠʡ ״ʦʣʘʪʣʘʨ ʙ˄ʡʠʯʘ ״ʠʩʦʙʣʘʰ 

 

 ʜʦʨʜʘ ʤʘʪʝʨʠʘʣץʩʘʜ ʢʘʤ ʤʠץʠʩʦʙʣʘʰʜʘʥ ʤʘ״ ʫʨʠʣʠʰ ʢʦʥʩʪʨʫʢʮʠʷʣʘʨʥʠפ

ʩʘʨʬʣʘʙ ʪʘʰץʠ ʪʘʲʩʠʨ ʵʪʘʸʪʛʘʥ ʞʘʤʠ ʶʢʣʘʨʛʘ ʝʪʘʨʣʠ ʜʘʨʘʞʘʜʘ ʢʪ˄ʘʨʠʰ 

 ʦʙʠʣʠʷʪʠʛʘ ʵʛʘ ʙʣ˄ʛʘʥ, ʢʦʥʩʪʨʫʢʮʠʷʣʘʨʥʠ ʷʨʘʪʠʰʜʠʨ. ʄʝʪʘʣʣץ

ʢʦʥʩʪʨʫʢʮʠʷʣʘʨʥʠ ʘʩʦʩʘʥ ʯʝʛʘʨʘʚʠʡ ״ʦʣʘʪʣʘʨ ʙʡ˄ʠʯʘ ״ʠʩʦʙʣʘʰʘʜʠ. 

ʏʝʛʘʨʘʚʠʡ ״ʦʣʘʪʣʘʨ ʜʝʛʘʥʜʘ ʢʦʥʩʪʨʫʢʮʠʷʣʘʨʥʠʥʛ ʠʰʣʘʪʠʣʠʰ ʞʘʨʘʸʥʠʜʘ 

ʦʣʜʠʥʜʘʥ ʙʝʣʛʠʣʘʥʛʘʥ ʪʘʣʘʙʣʘʨʛʘ ʞʘʚʦʙ ʙʝʨʤʘʡ ץʦʣʠʰʠ ʪʫʰʫʥʠʣʘʜʠ. ɹʠʨʠʥʯʠ 

ʛʫʨʫ״ ʯʝʛʘʨʘ ״ʦʣʘʪʣʘʨ ʢʦʥʩʪʨʫʢʮʠʷʥʠ ʶʢ ʢʪ˄ʘʨʠʰ ץʦʙʠʣʠʷʪʠʥʠ  ʡ˄ץʦʪʠʰ ʙʠʣʘʥ 

ʙʦסʣʠץ ʙ˄ʣʠʙ ʚʘ ʫʣʘʨʛʘ ץʫʡʠʜʘʛʠʣʘʨ  ʢʠʨʘʜʠ: ʰʘʢʣ ʫʤʫʤʠʡ ʫʩʪʠʚʦʨʣʠʛʠʥʠʥʛ 

ʡ˄  ,ʠʰʠץʫʨʠʣʤʘ ʤʝʪʘʣʣʠʥʠʥʛ ʪʦʣʠץ ,ʦʣʠʰʠץ˄ʦʣʠʰʠ, ʚʘʟʠʷʪ ʫʩʪʠʚʦʨʣʠʛʠʥʠʥʛ ʡץ

ʸʢʠ ʙʦʰץʘ ʙʠʨʦʨ ʭʘʨʘʢʪʝʨʜʘʛʠ ʙʫʟʠʣʠʰ, ʶʢʣʘʨʥʠʥʛ ʚʘ ʪʘʰץʠ ʤʫ״ʠʪʥʠʥʛ 

ʙʠʨʛʘʣʠʢʜʘʛʠ ʥʦץʫʣʘʡ ʪʘʲʩʠʨʠ ʥʘʪʠʞʘʩʠʜʘ ʙʫʟʠʣʠʰ, ץʫʨʠʣʤʘʣʘʨʜʘʥ 

ʬʦʡʜʘʣʘʥʠʰʥʠ ʪʭ˄ʪʘʪʠʰʛʘ ʦʣʠʙ ʢʝʣʘʜʠʛʘʥ  ʨʝʟʦʥʘʥʩ ʪʝʙʨʘʥʠʰʣʘʨ, ʤʝʪʘʣʣ 

ʤʘʪʝʨʠʘʣʥʠʥʛ ʦץʫʚʯʘʥʣʠʛʠ, ʙʠʨʠʢʤʘʣʘʨʜʘʛʠ ʩʠʣʞʠʰʣʘʨ, ʟ˄- ʟ˄ʠʜʘʥ 

ʯ˄ʟʠʣʫʚʯʘʥʣʠʢ ʸʢʠ ʜʘʨʟʣʘʨʥʠʥʛ ״ʘʜʜʘʥ ʪʘʰץʘʨʠ ʦʯʠʣʠʰʠ ʥʘʪʠʞʘʩʠʜʘ 

ʢʦʥʩʪʨʫʢʮʠʷʣʘʨʜʘʥ ʬʦʡʜʘʣʘʥʠʰ ʤʫʤʢʠʥ ʙ˄ʣʤʘʛʘʥ ״ʦʣʘʪʣʘʨ. 

ʀʢʢʠʥʯʠ ʛʫʨʫ״ ʯʝʛʘʨʘʚʠʡ ״ʦʣʘʪʣʘʨʛʘ ʢʦʥʩʪʨʫʢʮʠʷʜʘʥ ʥʦʨʤʘʣ ʬʦʡʜʘʣʘʥʠʰ 

 ʫʡʠʜʘʛʠʣʘʨ ʢʠʨʘʜʠ: ʡ˄ʣץ ʙ˄ʣʠʙ ʚʘ ʫʣʘʨʛʘ ץʣʠסʦʣʛʘʥʣʠʛʠ ʙʠʣʘʥ ʙʦץ ʠʡʠʥʣʘʰʠʙץ

ʡ˄ʠʙ ʙʣ˄ʤʘʡʜʠʛʘʥ ʩʠʣʞʠʰʣʘʨ, ʪʝʙʨʘʥʠץ ʣhʘʨ ʚʘ ʜʘʨʟʣʘʨ ʧʘʡʜʦ ʙʣ˄ʠʰʠ 
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ʥʘʪʠʞʘʩʠʜʘ ʠʰʣʘʰ ʤʫʜʜʘʪʠʥʠʥʛ ʢʘʤʘʡʠʰʠʛʘ ʦʣʠʙ ʢʝʣʘʜʠʛʘʥ ״ʦʣʘʪʣʘʨ ʢʠʨʘʜʠ. 

ʂʦʥʩʪʨʫʢʮʠʷʣʘʨʥʠ ʯʝʛʘʨʘʚʠʡ ״ʦʣʘʪʣʘʨʛʘ ״ʠʩʦʙʣʘʰ ʚʘ ʠʥʰʦʦʪʥʠ ץʫʨʠʰ ʸʢʠ 

ʫʥʜʘʥ ʬʦʡʜʘʣʘʥʠʰ ʜʘʚʨʠʥʠʥʛ ʙʘʨʯʘ ʙʦʩץʠʯʣʘʨʠʜʘ ʯʝʛʘʨʘ ״ʦʣʘʪʣʘʨʜʘʥ 

ʙʠʨʦʨʪʘʩʠʥʠʥʛ ״ʘʤ ʚʫʞʫʜʛʘ ʢʝʣʤʘʩʣʠʛʠʥʠ ʪʘʲʤʠʥʣʘʜhʘʥ ʠʙʦʨʘʪʜʠʨ. 

ɹʠʨʠʥʯʠ ʛʫʨʫ״ ʯʝʛʘʨʘʚʠʡ ״ʦʣʘʪʣʘʨʠ ʫʯʫʥ ʫʤʫʤʠʡ ʰʘʨʪ ץʫʡʠʜʘʛʠʯʘ 

ʸʟʠʣʠʰʠ ʤʫʤʢʠʥ:    

N Ò S                        (3.1) 

N - ״ʠʩʦʙʣʘʥʘʸʪʛʘʥ ʵʣʝʤʝʥʪʜʘ ʶʢʣʘʨʥʠ ʥʦץʫʣʘʡ ʙʠʨʛʘʣʠʢʜʘ ʪʘʲʩʠʨʠ 

ʥʘʪʠʞʘʩʠʜʘ ״ʦʩʠʣ ʙ˄ʣʘʜʠʛʘʥ ʢʫʯ, 

S -  ״ʠʩʦʙʣʘʥʘʸʪʛʘʥ ʵʣʝʤʝʥʪʥʠʥʛ ʶʢ ʢʪ˄ʘʨʠʰ ץʦʙʠʣʠʷʪʠ. 

ʕʣʝʤʝʥʪʜʘʛʠ ״ʦʩʠʣ ʙʣ˄ʘʜʠʛʘʥ ʢʫʯʥʠ ץʫʡʠʜʘʛʠ ʬʦʨʤʫʣʘ ʦʨץʘʣʠ ʘʥʠץʣʘʥʘʜʠ: 

ygg ÖÖÖÖ=ä
=

nfi

i

ini NFN
1

               (3.2) 

ʙʫ ʝʨʜʘ 

iN  - ʢʫʯ  Fni=1 ʛʘ ʪʝʥʛ ʙʣ˄ʛʘʥʜʘʛʠ ʵʣʝʤʝʥʪʜʘ ״ʦʩʠʣ ʙʣ˄ʘʜʠʛʘʥ ʢʫʯ; 

gfi ï ʶʢ ʙʡ˄ʠʯʘ ʠʰʦʥʯʣʠʣʠʢ ʢʦʵʬʬʠʮʠʝʥʪ; 

gn ï  ʙʠʥʦ ʚʘʟʠʬʘʩʠʛʘ ʢʨ˄ʘ ʠʰʦʥʯʣʠʣʠʢ ʢʦʵʬʬʠʮʠʝʥʪʠ; 

Y- ʶʢʣʘʨʥʠʥʛ ʙʠʨʛʘʣʠʢʜʘ ʪʘʲʩʠʨ ʵʪʠʰʠʥʠ ʵʲʪʠʙʦʨʛʘ ʦʣʘʜʠʛʘʥ 

ʢʦʵʬʬʠʮʠʝʥʪ. 

ʕʣʝʤʝʥʪʥʠʥʛ ʶʢ ʢʪ˄ʘʨʠʰ ץʦʙʠʣʠʷʪʠ ʫʥʠʥʛ ʶʟʘʩʠʛʘ ʚʘ ʤʘʪʝʨʠʘʣʥʠʥʛ 

 :ʣʘʥʘʜʠץʫʡʠʜʘʛʠʯʘ ʘʥʠץ ʙ˄ʣʠʙ ʫ ץʣʠסʘʨʰʠʣʠʛʠʛʘ ʙʦץ

S=AnÖRʫʧ/gmÖgc=AnÖRyÖ gc                     (3.3) 

 ɹʫ ʝʨʜʘ:  ɸʧ ï ʵʣʝʤʝʥʪ ʢʥ˄ʜʘʣʘʥʛ ʢʝʩʠʤʠʥʠʥʛ ʥʝʪʪʦ ʶʟʘʩʠ; 

Ry ï ʵʣʝʤʝʥʪ ʤʘʪʝʨʠʘʣʠʥʠʥʛ ʦץʫʚʯʘʥʣʠʛʠ ʙʡ˄ʠʯʘ ״ʠʩʦʙʠʡ ץʘʨʰʠʣʠʛʠ; 

gc ï ʠʰʣʘʰ ʰʘʨʦʠʪʠʥʠ ʵʲʪʠʙʦʨʛʘ ʦʣʫʚʯʠ ʢʦʵʬʬʠʮʠʝʥʪ. 

ʐʫʥʜʘʡ ץʠʣʠʙ ʙʠʨʠʥʯʠ ʛʫʨʫ״ ʯʝʛʘʨʘʚʠʡ ״ʦʣʘʪʠ ʙʡ˄ʠʯʘ ״ʠʩʦʙʣʘʰ 

ʪʝʥʛʣʘʤʘʩʠ ץʫʡʠʜʘʛʠʯʘ ʸʟʠʣʘʜʠ: 

ʩʫnnfini RANF gygg ÖÖ¢ÖÖÖÖ Öä                        (3.4) 

         

ʏʝʛʘʨʘʚʠʡ ״ʦʣʘʪʥʠ ʠʢʢʠʥʯʠ ʛʫʨʫ״ ʙ˄ʡʠʯʘ ״ʠʩʦʙʠʡ ʠʬʦʜʘʩʠʥʠ ץʫʡʠʜʘʛʠʯʘ 

ʸʟʠʰ ʤʫʤʢʠʥ:  

 

22 ddyg ¢ÖÖÖÖÖä nini NF                     (3.5) 

ʙʫ ʝʨʜʘ:   

2d  -  ʙʠʨʣʠʢ ʶʢ ʪʘʲʩʠʨʠʜʘ ʵʣʝʤʝʥʪʜʘʛʠ ״ʦʩʠʣ ʙʣ˄ʘʜʠʛʘʥ ʵʣʘʩʪʠʢ ʩʠʣʞʠʰʠ; 

d2 -  ʥʦʨʤʘ ʙʡ˄ʠʯʘ ʨ˄ʥʘʪʠʣʛʘʥ ʢʦʥʩʪʨʫʢʮʠʷʥʠʥʛ ʯʝʛʘʨʘʚʠʡ ʩʠʣʞʠʰʠ.  
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ʅʘʟʦʨʘʪ ʩʘʚʦʣʣʘʨʠ. 

1) ɹʠʨʠʥʯʠ ʛʫʨʫ״ ʯʝʛʘʨʘʚʠʡ ״ʦʣʘʪʣʘʨ ʢʦʥʩʪʨʫʢʮʠʷʣʘʨʥʠ ץʘʡʩʠ ״ʦʣʘʪʠ ʙʠʣʘʥ 

ʙʦסʣʠץ ʚʘ ʥʠʤʘʣʘʨ ʢʠʨʘʜʠ? 

2) ʂʦʥʩʪʨʫʢʮʠʷʣʘʨʥʠ ץʘʡʩʠ ״ʦʣʘʪʣʘʨʠ ʠʢʢʠʥʯʠ ʛʫʨʫ״ ʯʝʛʘʨʘ ״ʦʣʘʪʣʘʨʛʘ 

ʢʠʨʘʜʠ? 

 ?ʘʡʩʠ ʶʢʣʘʨ ʢʦʥʩʪʨʫʢʮʠʷʛʘ ʜʦʠʤʠʡ ʪʘʲʩʠʨ ʵʪʘʜʠפ (3

4) ɺʘץʪʠʥʯʘ ʫʟʦץ ʤʫʜʜʘʪʜʘ ʪʘʲʩʠʨ ʵʪʘʜʠʛʘʥ ʶʢʣʘʨ ץʘʡʩʠ ʶʢʣʘʨ ʙ˄ʣʠʰʠ 

ʤʫʤʢʠʥ? 

5) ɺʘץʪʠʥʯʘ ץʠʩץʘ ʤʫʜʜʘʪʜʘ ʪʘʲʩʠʨ ʵʪʘʜʠʛʘʥ ʶʢʣʘʨ ץʘʡʩʠ ʶʢʣʘʨ ʙ˄ʣʠʰʠ 

ʤʫʤʢʠʥ? 

6) ʖʢʣʘʨʥʠʥʛ ʙʠʨʛʘʣʠʢʜʘ ʪʘʲʩʠʨ ʵʪʠʰʣʠʛʠ ץʘʥʜʘʡ ʙ˄ʣʘʜʠ?  
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3.3. ʂʦʥʩʪʨʫʢʮʠʷ ʵʣʝʤʝʥʪʣʘʨʠʥʠ ״ʠʩʦʙʣʘʰ 

 

 3.3.1. ʕʛʠʣʠʰʛʘ ʠʰʣʘʡʜʠʛʘʥ ʵʣʝʤʝʥʪʣʘʨʥʠ ״ʠʩʦʙʣʘʰ 

 

ʕʛʠʣʠʰʛʘ ʠʰʣʘʡʜʠʛʘʥ ʵʣʝʤʝʥʪʣʘʨʥʠʥʛ ʙʠʨʠʥʯʠ ʛʫʨʫ״ʠʛʘ ʪʘʘʣʣʫץʣʠ 

ʯʝʛʘʨʘʚʠʡ ״ʦʣʘʪ ʜʝʛʘʥʜʘ ʫʣʘʨʥʠʥʛ ʶʢ ʢ˄ʪʘʨʫʚʯʘʥʣʠʢʥʠ ʡ˄ץʦʪʠʰ ʜʝʙ 

ʪʫʰʫʥʠʣʘʜʠ. ɹʫʥʜʘ ʵʣʝʤʝʥʪʜʘ ץʦʚʫʰʦץ ʙʫʟʠʣʠʰʠ, ʫʩʪʠʚʦʨʣʠʢ ʡ˄ץʦʣʠʰʠ ״ʘʤʜʘ 

 .ʘʜʜʘʥ ʟʠʸʜ ʧʣʘʩʪʠʢ ʜʝʬʦʨʤʘʮʠʷ ʩʦʜʠʨ ʙ˄ʣʠʰʣʠʛʠ ʪʫʰʫʥʠʣʘʜʠ״

ʐʫʥʠʥʛ ʫʯʫʥ ʵʛʠʣʠʰʛʘ ʠʰʣʘʡʜʠʛʘʥ ʵʣʝʤʝʥʪʣʘʨ ץʫʡʠʜʘʛʠ ʰʘʨʪʣʘʨʥʠ 

 :ʘʥʦʘʪʣʘʥʪʠʨʠʰʠ ʟʘʨʫʨץ

cy

x

R
W

ʄ
gs ¢=

min

          
cs

x

x R
tI

QS
gt

w

¢=                  (3.6) 

ʙʫ ʝʨʜʘ: çʄè ʚʘ çQè - ״ʠʩʦʙʠʡ ʶʢʣʘʨʜʘʥ ״ʦʩʠʣ ʙ˄ʣʘʸʪʛʘʥ ʵʥʛ ʢʘʪʪʘ          

ʵʛʫʚʯʠ ʤʦʤʝʥʪ ʚʘ ʢʝʩʠʙ ˄ʪʫʚʯʠ ʢʫʯ, 

minxW - ʢʝʩʠʤʥʠʥʛ ʵʥʛ ʢʠʯʠʢ ʙ˄ʣʛʘʥ ץʘʨʰʠʣʠʢ ʤʦʤʝʥʪʠ, 

         xS  - ʢʝʩʠʤʥʠʥʛ ʩʪʘʪʠʢ ʤʦʤʝʥʪʠ, 

         wt  - ʪ˄ʩʠʥ ʜʝʚʦʨʯʘʩʠʥʠʥʛ ץʘʣʠʥʣʠʛʠ, 

  sR   - ʧ˄ʣʘʪʥʠʥʛ ץʠʨץʠʣʠʰʛʘ ʙ˄ʣʛʘʥ ״ʠʩʦʙʠʡ ץʘʨʰʠʣʠʛʠ.  

ʐʫ ʰʘʨʪ ʙʘʞʘʨʠʣʩʘ ʧ˄ʣʘʪ ʤʘʪʝʨʠʘʣʠ ʵʣʘʩʪʠʢ ʭʦʣʘʪʜʘ ʠʰʣʘʰʠ 

ʪʘʲʤʠʥʣʘʥʘʜʠ ʚʘ ʘʪʦʤ ʘʨʦ ʙʦסʣʘʥʠʰ ʪʠʟʠʤʠ ʙʫʟʠʣʤʘʡʜʠ. 

 
ʈʘʩʤ 3. ʊ˄ʩʠʥʥʠʥʛ ʠʰʣʘʰ ״ʦʣʘʪʣʘʨʠ; 1- ʕʣʘʩʪʠʢ ״ʦʣʘʪʜʘ ʠʰʣʘʰʠ,  

 2 - ʕʣʘʩʪʠʢ ʚʘ ʧʣʘʩʪʠʢ ״ʦʣʘʪʜʘ ʠʰʣʘʰʠ, 3 - ʇʣʘʩʪʠʢ ״ʦʣʘʪʜʘ ʠʰʣʘʰʠ. 

   ɸʛʘʨ ʵʣʝʤʝʥʪ ʠʢʢʘʣʘ ʙʦʰ ʪʝʢʠʩʣʠʢʣʘʨ ʙ˄ʡʠʯʘ ʵʛʠʣʩʘ: 

cy

yn

y

xn

ʭ RX
I

M
ʋ

I

M
gs ¢Ö+Ö=                 (3.7) 

ʙʫ ʝʨʜʘ:  ʍ ʚʘ ʋ - ״ʠʩʦʙʣʘʥʘʸʪʛʘʥ ʥʫץʪʘʥʠ ʢʦʦʨʜʠʥʘʪʘʣʘʨʠ, 

      Ix ʚʘ Iʫ ï ʭ ʚʘ ʫ ˄ץʣʘʨʛʘ ʥʠʩʙʘʪʘʥ ʢʝʩʠʤ ʶʟʘʥʠ ʠʥʝʨʮʠʷ ʤʦʤʝʥʪʣʘʨʠ. 

ʖʢʣʘʨ ʦʨʪʠʰʠ ʙʠʣʘʥ ʪ˄ʩʠʥ ʢʝʩʠʤʠʥʠʥʛ ʯʝʪʢʠ ʪʦʣʘʣʘʨʠʜʘʛʠ ʢʫʯʣʘʥʠʰ 

ʦץʫʚʯʘʥʣʠʢ ʯʝʛʘʨʘʩʠʛʘ ʝʪʘʜʠ. ʖʢʣʘʥʠʰʥʠʥʛ ʷʥʘʜʘ ʦʰʠʨʠʣʠʰʠ ʪʦʣʘʣʘʨʜʘʛʠ 

ʢʫʯʣʘʥʠʰʛʘ ʪʘʲʩʠʨ ʢ˄ʨʩʘʪʤʘʡʜʠ. פ˄ʰʠʤʯʘ ʶʢʥʠ ץʘʙʫʣ ץʠʣʠʰ ʫʯʫʥ ʪ˄ʩʠʥʥʠʥʛ 

ʵʥʛ ʟ˄ʨʠץץʘʥ ʪʦʣʘʣʘʨʠ  ʷץʠʥʠʜʘʛʠ ʪʦʣʘʣʘʨʜʘ ״ʘʤ ʢʫʯʣʘʥʠʰʣʘʨ ʘʩʪʘ-ʩʝʢʠʥ sʦץ ʛʘ 

ʪʝʥʛʣʘʰʘ ʙʦʨʘʜʠ ʚʘ ʧʠʨʦʚʘʨʜʠʜʘ ʢ˄ʥʜʘʣʘʥʛ ʢʝʩʠʤʥʠʥʛ ʢʫʯʣʘʥʠʰʣʘʨ ʵʧʶʨʘʩʠ 

ʪ˄סʨʠ ʪ˄ʨʪʙʫʨʯʘʢ ʰʘʢʣʛʘ ʢʝʣʘʜʠ. ɹʫ ״ʦʣʘʪ ʵʥʛ ʢʘʪʪʘ ʵʛʫʚʯʠ ʤʦʤʝʥʪ ץʠʡʤʘʪʠʛʘ 

ʤʦʩ ʢʝʣʠʙ, ʧʣʘʩʪʠʢʣʠʢ ʰʘʨʥʠʨʠ ʜʝʙ ʘʪʘʣʘʜʠ. ɻʦ״ʠʜʘ ʵʛʠʣʠʰʛʘ ʠʰʣʘʸʪʛʘʥ 

ʵʣʝʤʝʥʪʣʘʨʥʠ ʤʘʪʝʨʠʘʣʠ ʵʣʘʩʪʠʢ ʚʘ ʧʣʘʩʪʠʢ ״ʦʣʘʪʜʘ ʠʰʣʘʰʣʠʛʠ ʙ˄ʡʠʯʘ 

 ʘ ʩ˄ʟ ʙʠʣʘʥ ʘʡʪʛʘʥʜʘ ʙʠʨʠʥʯʠ ʚʘ ʠʢʢʠʥʯʠץʠʩʦʙʣʘʰ ʨʫʭʩʘʪ ʵʪʠʣʘʜʠ. ɹʦʰ״
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ʯʝʛʘʨʘʚʠʡ ״ʦʣʘʪʣʘʨ ʰʘʨʪʣʘʨʠʛʘ ʞʘʚʦʙ ʙʝʨʠʰ ʰʘʨʪʠ ʙʠʣʘʥ  ʛɻʫʚʯʠ ʵʣʝʤʝʥʪʣʘʨʜʘ 

ʧʣʘʩʪʠʢ ʜʝʬʦʨʤʘʮʠʷʥʠʥʛ ʨʠʚʦʞʣʘʥʠʰʠʛʘ ʨʫ״ʩʘʪ ʵʪʠʣʘʜʠ:  

ʩy

n

R
Wʉ

ʄ
gs Ö¢=

1

                          (3.8) 

ʀʢʢʠʥʯʠ ʯʝʛʘʨʘʚʠʡ ״ʦʣʘʪ ʙ˄ʡʠʯʘ ʪʝʢʰʠʨʠʰʜʘʥ ʤʘץʩʘʜ ץʫʨʠʣʤʘʜʘʥ 

ʤ˄ʲʪʘʜʠʣ ʬʦʡʜʘʣʘʥʠʰʛʘ ʠʤʢʦʥʠʷʪ ʙʝʨʤʘʡʜʠʛʘʥ ʵʣʘʩʪʠʢ ʜʝʬʦʨʤʘʮʠʷʣʘʨ ʩʦʜʠʨ 

ʙ˄ʣʠʰʠʥʠʥʛ ʦʣʜʠʥʠ ʦʣʠʰʜʠʨ. ʐʫʥʠʥʛ ʫʯʫʥ ʤʝʲʸʨʠʡ ʶʢʣʘʨ ʪʘʲʩʠʨʠʜʘ ʚʫʞʫʜʛʘ 

ʢʝʣʘʜʠʛʘʥ ʩʦʣץʠʣʠʢ ʞʦʠʟ ʩʦʣץʠʣʠʢʜʘʥ ʦʰʤʘʩʣʠʛʠ ʣʦʟʠʤ:  

ù
ú

ø
é
ê

è
¢

l

f

l

f
                            (3.9) 

3.3.2.ʄʘʨʢʘʟʠʡ ʯ˄ʟʠʣʠʰʛʘ ʠʰʣʘʡʜʠʛʘʥ ʵʣʝʤʝʥʪʣʘʨʥʠ ״ʠʩʦʙʣʘʰ 
  

ʄʘʲʣʫʤʢʠ, ʧʣ˄ʘʪʣʘʨʥʠʥʛ ʧʣʘʩʪʠʢ ״ʦʣʘʪʛʘ ʪ˄ʠʰʠ  es=  ʜʠʘʛʨʘʤʤʘʜʘ 

ʦץʫʚʯʘʥʣʠʢ ʯʝʛʘʨʘʩʠʜʘʥ ʙʦʰʣʘʥʘʜʠ. ɹʘʲʟʘʥ ʢʦʥʩʪʨʫʢʮʠʷʥʠʥʛ ʬʘץʘʪ ʵʣʘʩʪʠʢ 

 ʩʘʪ ʵʪʠʣʘʜʠ ʚʘ״ʘʤ ˄ʪʠʙ ʠʰʣʘʰʠʛʘ ʨʫ״ ʦʣʘʪʠʛʘ״ ʫʚʯʘʥʣʠʢץʦʣʘʪʠʜʘ ʵʤʘʩ, ʙʘʣʢʠ ʦ״

 .ʠʩʦʙʣʘʰʜʘ ʙʫ ʦʤʠʣ ʵʲʪʠʙʦʨʛʘ ʦʣʠʥʘʜʠ״

ʇʣʘʩʪʠʢ ʜʝʬʦʨʤʘʮʠʷʣʘʨʥʠ ʯʝʢʣʘʰ ʤʘץʩʘʜʠʜʘ, ʯʟ˄ʠʣʠʰʛʘ ʠʰʣʘʡʜʠʛʘʥ 

ʵʣʝʤʝʥʪʣʘʨ ʤʘʪʝʨʠʘʣʥʠʥʛ ʵʣʘʩʪʠʢ ʠʰʣʘʰ ʯʝʛʘʨʘʩʠ ʙʡ˄ʠʯʘ ʤʫʩʪʘ״ʢʘʤʣʠʛʠ 

 :ʣʘʥʘʜʠץʫʡʠʜʘʛʠʯʘ ʘʥʠץ

cR
An

N
gs g¢=                       (3.10) 

ʙʫ ʝʨʜʘ:  N - ״ʠʩʦʙʠʡ ʢʫʯ; 

            ɸn ï ʵʣʝʤʝʥʪʥʠʥʛ ʢʥ˄ʜʘʣʘʥʛ ʢʝʩʠʤ ʥʝʪʪʦ ʶʟʘʩʠ; 

            Ry ï ʵʣʝʤʝʥʪ ʤʘʪʝʨʠʘʣʠʥʠʥʛ ʦץʫʚʯʘʥʣʠʢ ʙʡ˄ʠʯʘ ״ʠʩʦʙʠʡ   

 ;ʘʨʰʠʣʠʛʠץ

            gʩ ï ʠʰʣʘʰ ʰʘʨʦʠʪʠʥʠ ʵʲʪʠʙʦʨʛʘ ʦʣʫʚʯʠ ʢʦʵʬʬʠʮʠʝʥʪ. 

ɹʫ ʬʦʨʤʫʣʘ ʘʩʦʩʠʜʘ ʯ˄ʟʠʣʠʰʛʘ ʠʰʣʘʸʪʛʘʥ ʵʣʝʤʝʥʪʣʘʨ ״ʠʩʦʙʣʘʥʩʘ ʤʘʪʝʨʠʘʣ 

ʵʣʘʩʪʠʢ ״ʦʣʘʪʜʘ ʠʰʣʘʰʠ ʪʘʲʤʠʥʣʘʥʘʜʠ ʚʘ ʘʪʦʤ ʘʨʦ ʙʦסʣʘʥʠʰʜʘ ˄ʟʛʘʨʠʰ 

ʙ˄ʣʤʘʡʜʠ. 

3.3.3. ʄʘʨʢʘʟʠʡ ʩʠץʠʣʛʘʥ ʵʣʝʤʝʥʪʣʘʨʥʠ ״ʠʩʦʙʣʘʰ 

 

ʄʘʨʢʘʟʠʡ ʩʠץʠʣʛʘʥ ʵʣʝʤʝʥʪʣʘʨ ʙʠʨʠʥʯʠ ʛʫʨʫ״ ʯʝʛʘʨʘ ʚʘʟʠʷʪʣʘʨʠ ʙʡ˄ʠʯʘ 

ʤʫʩʪʘ״ʢʘʤʣʠʢʢʘ ʚʘ ʫʩʪʠʚʦʨʣʠʢʢʘ ״ʠʩʦʙʣʘʥʘʜʠ. 

ʄʘʨʢʘʟʠʡ ʩʠץʠʣʠʰʛʘ ʠʰʣʘʸʪʛʘʥ ʢʘʣʪʘ ʩʪʝʨʞʝʥʣʘʨʜʘ ʧʣ˄ʘʪ ʟ˄ʠʥʠ ʤʘʨʢʘʟʠʡ 

ʯ˄ʟʠʣʠʰʜʘ ʠʰʣʘʛʘʥʜʘʛʠʜʝʢ ʪʫʪʘʜʠ. ʐʫʥʠʥʛ ʫʯʫʥ ʢʘʣʪʘ ʩʪʝʨʞʝʥʣʘʨ ץʫʡʠʜʘʛʠ 

ʠʬʦʜʘ ʙʡ˄ʠʯʘ ״ʠʩʦʙʣʘʥʘʜʠ: 

cR
An

N
gs g¢=                         (3.11) 

ʄʘʨʢʘʟʠʡ ʩʠץʠʣʠʰʛʘ ʠʰʣʘʡʜʠʛʘʥ ʵʛʠʣʫʚʯʘʥ ʚʘ ʢʥ˄ʜʘʣʘʥʛ ʢʝʩʠʤ 

ʣ˄ʯʘʤʣʘʨʠʥʠʥʛ ʫʟʫʥʣʠʢʢʘ ʥʠʩʙʘʪʘʥ  
6

1¢
l

b     ʙ˄ʣʛʘʥ ʩʪʝʨʞʝʥʣʘʨʥʠʥʛ 

ʫʩʪʠʚʦʨʣʠʛʠ ץʫʡʠʜʘʛʠ ʠʬʦʜʘ ʙʡ˄ʠʯʘ ״ʠʩʦʙʣʘʥʘʜʠ: 

ʩR
A

N
g

j
s gÖ¢

Ö
=                          (3.12) 
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ʙʫ ʝʨʜʘ,  j - ʙ˄ʡʣʘʤʘ  ʵʛʠʣʠʰʥʠ ʵʲʪʠʙʦʨʛʘ ʦʣʫʚʯʠ ʢʦʵʬʬʠʮʝʥʪʠ, ʫʥʠʥʛ 

  :ʠʡʤʘʪʣʘʨʠʥʠץ

ʘʛʘʨ ʰʘʨʪʣʠ ʵʛʠʣʫʚʯʘʥʣʠʢ 
E

Ry
ll=    5,20 ¢lB  ʙ˄ʣʛʘʥ ״ʦʣʜʘ 

llj Ööö
÷

õ
ææ
ç

å
Ö--=
ɽ

Ry
53,5073,01                      (3.13) 

5,45,2 ¢lB  ʙ˄ʣʛʘʥ ״ʦʣʜʘ 

253,50275,03,27371,00,1347,1 llj öö
÷

õ
ææ
ç

å
-+öö

÷

õ
ææ
ç

å
---=

E

R

E

R

E

R yyy                 (3.14) 

5,4=l  ʙ˄ʣʛʘʥ ״ʦʣʜʘ 

( )ll
j

-
=

51

332

2
                       (3.15) 

ʬʦʨʤʫʣʘʣʘʨ ʙ˄ʡʠʯʘ ʘʥʠץʣʘʰ ʢʝʨʘʢ. 

ʄʘʨʢʘʟʠʡ ʩʠץʠʣʠʰʛʘ ʠʰʣʘʸʪʛʘʥ ʵʛʠʣʫʚʯʘʥ ʵʣʝʤʝʥʪʣʘʨʜʘ ״ʦʩʠʣ ʙ˄ʣʘʜʠʛʘʥ 

ʢʨʠʪʠʢ ʢʫʯʣʘʥʠʰ 

cy

ʙʨ

ʢʨ

ʢʨ R
ɸ

N
gs ¢=                      (3.16) 

      ʢʨN  ʠʣʠʰʛʘ ʠʰʣʘʸʪʛʘʥ ʵʣʝʤʝʥʪ ʰʘʨʥʠʨʣʘʨ ʙʠʣʘʥץʘʣʪʠʩ ʢʫʯ, ʘʛʘʨ ʩʠץ 

ʙʠʨʠʢʪʠʨʠʣʛʘʥ ʙ˄ʣʩʘ, ʫʥʜʘ ץʘʣʪʠʩ ʢʫʯʥʠ ץʠʡʤʘʪʠʥʠ ʘʥʠץʣʘʰ ʫʯʫʥ  ʃ. ʕʡʣʝʨ 

ʬʦʨʤʫʣʘʩʠʜʘʥ ʬʦʡʜʘʣʘʥʠʣʘʜʠ: 

2

2

l

ɽI
Nʢʨ

p
=                           (3.17) 

 ʂʝʣʪʠʨʠʣʛʘʥ ʠʬʦʜʘʣʘʨʜʘʥ ʬʦʡʜʘʣʘʥʠʙ ʤʘʨʢʘʟʠʡ ʩʠץʠʣʠʰʛʘ ʠʰʣʘʡʜʠʛʘʥ 

ʵʣʝʤʝʥʪʣʘʨ ʫʯʫʥ ʵʥʛ ʢʘʪʪʘ ʙʣ˄ʛʘʥ ʵʛʠʣʫʚʯʘʥʣʠʛʠʥʠ ʘʥʠץʣʘh ʤʫʤʢʠʥ 
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==== ;            (3.18) 

mini

l ef
=l ;        

A

I
i min

min = ;                            (3.19) 

ɹʫ ʬʦʨʤʫʣʘʜʘʥ ʵʥʛ ʢʘʪʪʘ ʵʛʠʣʫʚʯʘʥʣʠʢ ʘʥʠץʣʘʥʘʜʠ: 

7898max +==
ʢʨ

E

s
pl ;                                (3.20) 

ʃʝʢʠʥ פʄפʣʘʨʜʘ ʤʘʨʢʘʟʠʡ ʩʠץʠʣʠʰʛʘ ʠʰʣʘʸʪʛʘʥ ʵʛʠʣʫʚʯʘʥ, ʩʪʝʨʞʝʥʣʘʨ 

ʫʯʫʥ ʵʥʛ ʢʘʪʪʘ ʵʛʠʣʫʚʯʘʥʣʠʢ 120ʛʘ ʪʝʥʛ ץʠʣʠʙ ץʘʙʫʣ ץʠʣʠʥʛʘʥ. 

 

 

ʅʘʟʦʨʘʪ  ʩʘʚʦʣʣʘʨʠ. 

1) ɹʠʨʠʥʯʠ ʛʫʨʫ״ ʯʝʛʘʨʘʚʠʡ ״ʦʣʘʪʣʘʨ ʢʦʥʩʪʨʫʢʮʠʷʣʘʨʥʠ ץʘʡʩʠ 

 ?ʚʘ ʥʠʤʘʣʘʨ ʢʠʨʘʜʠ ץʣʠסʦʣʘʪʠ ʙʠʣʘʥ ʙʦ״
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2) ʂʦʥʩʪʨʫʢʮʠʷʣʘʨʥʠ ץʘʡʩʠ ״ʦʣʘʪʣʘʨʠ ʠʢʢʠʥʯʠ ʛʫʨʫ״ ʯʝʛʘʨʘ 

 ?ʦʣʘʪʣʘʨʛʘ ʢʠʨʘʜʠ״

 ?ʘʡʩʠ ʶʢʣʘʨ ʢʦʥʩʪʨʫʢʮʠʷʛʘ ʜʦʠʤʠʡ ʪʘʲʩʠʨ ʵʪʘʜʠפ (3

4) ɺʘץʪʠʥʯʘ ץʠʩץʘ ʤʫʜʜʘʪʜʘ ʪʘʲʩʠʨ ʵʪʘʜʠʛʘʥ ʶʢʣʘʨ ץʘʡʩʠ ʶʢʣʘʨ 

ʙ˄ʣʠʰʠ ʤʫʤʢʠʥ? 

5) ʏ˄ʟʠʣʠʰʛʘ ʠʰʣʘʡʜʠʛʘʥ ʵʣʝʤʝʥʪʣʘʨ ץʘʡʩʠ ʬʦʨʤʫʣʘ ʙʠʣʘʥ 

 ?ʠʩʦʙʣʘʥʘʜʠ״

6) ʉʠץʠʣʠʰʛʘ ʠʰʣʘʸʪʛʘʥ ʵʣʝʤʝʥʪʣʘʨ ץʘʡʩʠ ʬʦʨʤʫʣʘ ʙʠʣʘʥ 

 ?ʠʩʦʙʣʘʥʘʜʠ״

7) ʕʛʠʣʠʰʛʘ ʠʰʣʘʡʜʠʛʘʥ ʵʣʝʤʝʥʪʣʘʨ ץʘʡʩʠ ʬʦʨʤʫʣʘ ʙʠʣʘʥ 

  ?ʠʩʦʙʣʘʥʘʜʠ״

 

4 ï ʙʦʙ.   ʉʆʈʊɸʄɽʅʊ ʇʈʆʌʀʃʃɸʈʀʅʀʅɻ ɸʉʆʉʀʁ 

ʊɸʌʉʀʌʅʆʄɸʉʀ. 

4.1. ʇ˄ʣʘʪ ʩʦʨʪʘʤʝʥʪʠ (ʥʘʚʣʘʨʠ) 

 

ʄʝʪʘʣʣ ʢʦʥʩʪʨʫʢʮʠʷʣʘʨ ʪʫʨʣʠ ʭʠʣ ʰʘʢʣʣʠ ʧʨʦʬʠʣʣʘʨʜʘʥ ʪʘʰʢʠʣ ʪʦʧʘʜʠ. 

ʐʘʢʣʠ ʚʘ ʛʝʦʤʝʪʨʠʢ ʣ˄ʯʘʤʣʘʨʠʛʘ ʢʨ˄ʘ ʬʘʨץʣʘʥʫʚʯʠ ʧʨʦʢʘʪ, ץʫʚʫʨ ʚʘ ʙʦʰץʘ 

ʤʝʪʘʣʣ ʙʫʶʤʣʘʨ ״ʘץʠʜʘʛʠ ʤʘʲʣʫʤʦʪʣʘʨ ʤʘʞʤʫʘʩʠ (ʞʘʜʚʘʣʠ) ʩʦʨʪʘʤʝʥʪ ʜʝʙ 

ʘʪʘʣʘʜʠ. ʉʦʨʪʘʤʝʥʪʜʘ ʧʨʦʬʠʣʣʘʨʥʠʥʛ ʢʥ˄ʜʘʣʘʥʛ ʢʝʩʠʤ ʶʟʘʩʠ, ʣ˄ʯʘʤʣʘʨʠ, 

ʛʝʦʤʝʪʨʠʢ ʪʘʚʩʠʬʥʦʤʘʣʘʨʠ (A,W,S,I,i) ʚʘ ʙʠʨ ʤʝʪʨʣʠ ʦסʠʨʣʠʛʠ ʢʨ˄ʩʘʪʠʣʘʜʠ. 

ʄʝʪʘʣʣ ʢʦʥʩʪʨʫʢʮʠʷʣʘʨʜʘ ץʣ˄ʣʘʥʠʣʘʜʠʛʘʥ ʸʡʤʘ ʧʣ˄ʘʪ ʠʢʢʠ ʛʫʨʫ״ʛʘ 

ʙ˄ʣʠʥʘʜʠ:   1. ʶʧץʘ ʸʢʠ ץʘʣʠʥ ʚʘʨʘץʩʠʤʦʥ ʧʣ˄ʘʪ; 

                 2. ʧʨʦʬʠʣʣʠ ʧʣ˄ʘʪ ï ʙʫʨʯʘʢʣʠʢ, ʰʚʝʣʣʝʨ, ʪʘʚʨ, ץ˄hʪʘʚʨ ʚʘ ״.ʢ. 

ɺʘʨʘץʩʠʤʦʥ ʧʣ˄ʘʪ ץʫʡʠʜʘʛʠʯʘ ʪʫʨʣʘʨʜʘ ʤʘʚʞʫʜ ʙʣ˄ʘʜʠ: 

 ʩʠʤʦʥ ʧʣ˄ʘʪ (ʊʋ 14-1-4431-88). ɹʫ ʪʫʨʜʘʛʠ ʧʣ˄ʘʪ 4·160ʤʤץʘʣʠʥ ʚʘʨʘץ .1

 ʘʣʠʥʣʠʢʜʘ ʸʡʠʣʘʜʠ, ʢʝʥʛʣʠʛʠ 600·3600 ʤʤ, ʫʟʫʥʣʠʛʠ 2000ʤʤ ʜʘʥץ

12000ʤʤ ʛʘʯʘ ץʠʣʠʙ ʠʰʣʘʙ ʯʠץʘʨʠʣʘʜʠ; 

2. ʢʝʥʛ ʪʘʩʤʘʩʠʤʦʥ ʫʥʠʚʝʨʩʘʣ ʧʣ˄ʘʪ ɻʆʉʊ 19903ï74. ɻʆʉʊ 27772ï88.  (ʊʋ 

14-1-3023-80). ɹʫʥʜʘʡ ʫʥʠʚʝʨʩʘʣ ʧʣ˄ʘʪ ʚʘʨʘץʣʘʨʠʥʠʥʛ ץʘʣʠʥʣʠʛʠ 6·60 ʤʤ, 

ʵʥʠ 200·1050 ʤʤ, ʚʘ ʫʟʫʥʣʠʛʠ 5000·12000 ʤʤ ץʠʣʠʙ ʯʠץʘʨʠʣʘʜʠ; 

3. ʶʧץʘ ʚʘʨʘץʣʠ ʧʣ˄ʘʪ (ʊʋ 14-1-4431-88). ɹʫ ʭʠʣʜʘʛʠ ʧʣ˄ʘʪ ʚʘʨʘץʣʘʨʠ 0,2·3,9 

ʤʤ ץʘʣʠʥʣʠʢʜʘ, 1200·5000 ʤʤ ʫʟʫʥʣʠʢʜʘ ʚʘ 600·2000 ʤʤ ʢʝʥʛʣʠʢʜʘ ʠʰʣʘʙ 

ʯʠץʘʨʠʣʘʜʠ. 
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ʇ˄ʣʘʪ ʩʦʨʪʘʤʝʥʪʠ (ʥʘʚʣʘʨʠ) 

 

4.2. ʇʨʦʬʠʣʣʠ ʧʣ˄ʘʪ 

 

ɹ ʫ ʨ ʯ ʘ ʢ ʣ ʠ ʢ ʣ ʘ ʨ ï ʪʝʥʛ ʸʥʣʠ 75ʭ75ʭ6 ï ɺ ɻʆʉʊ 8509 ï 86.   

(ɻʆʉʊ 535-88, 27772-88) ʚʘ ʸʥʣʘʨʠ ʪʝʥʛ ʙʣ˄ʤʘʛʘʥ, ɻʆʉʊ 8510 ï 86,  ʷʲʥʠ 

ʪʝʥʛʩʠʟ ʸʥʣʠ  ʪʫʨʣʘʨʛʘ ʙʣ˄ʠʥʘʜʠ. ɹʫʨʯʘʢʣʠʢʣʘʨ ץʫʡʠʜʘʛʠʯʘ ʙʝʣʛʠʣʘʥʘʜʠ: L50x5 

ʸʢʠ L75x50x5. ɹʠʨʠʥʯʠ ״ʦʣʜʘ ʸʥʣʘʨʠʥʠʥʛ ʵʥʠ 50ʤʤ, ץʘʣʠʥʣʠʛʠ 5ʤʤ ʙʣ˄ʛʘʥ ʪʝʥʛ 

ʸʥʣʠ ʙʫʨʯʘʢʣʠʢ, ʠʢʢʠʥʯʠ ״ʦʣʜʘ ʵʩʘ ʸʥʣʘʨʠʥʠʥʛ ʵʥʠ 75 ʚʘ 50ʤʤ, ץʘʣʠʥʣʠʛʠ 5ʤʤ 

ʙ˄ʣʛʘʥ ʪʝʥʛʩʠʟ ʸʥʣʠ ʙʫʨʯʘʢʣʠʢ ʠʬʦʜʘʣʘʥʛʘʥ. ɹʫʨʯʘʢʣʠʢʣʘʨ ʩʦʨʪʘʤʝʥʪʠ ʞʫʜʘ 

ʢʝʥʛ ʙ˄ʣʠʙ, ʵʥʛ ʢʠʯʠʢ ʧʨʦʬʠʣ L20x3 ʚʘ ʵʥʛ ʢʘʪʪʘʩʠ ʵʩʘ L250x30 ʜʘʥ ʠʙʦʨʘʪʜʠʨ.  

 ʰ ʪ ʘ ʚ ʨ ʣ ʘ ʨ ï20 ɻʆʉʊ 8239 ï 72. (ɻʆʉʊ 535 ï 88) ʘʩʦʩʘʥ ʵʛʠʣʠʰʛʘ˄  פ 

ʠʰʣʦʚʯʠ ʪʩ˄ʠʥʣʘʨ ʩʠʬʘʪʠʜʘ ץʣ˄ʣʘʥʠʣʘʜʠ. ʉʦʨʪʘʤʝʥʪʛʘ ʢʨ˄ʘ ץ˄hʪʘʚʨʣʘʨʥʠʥʛ 10 

ʜʘʥ 60 ʛʘʯʘ ʥʦʤʝʨʣʘʨʠ ʤʘʚʞʫʜ. פ˄hʪʘʚʨʥʠʥʛ ʥʦʤʝʨʠ ʫʥʠʥʛ ʩʘʥʪʠʤʝʪʨʜʘ 

ʠʬʦʜʘʣʘʥʛʘʥ ʙʘʣʘʥʜʣʠʛʠʛʘ ʤʦʩ ʢʝʣʘʜʠ. פ˄hʪʘʚʨʣʘʨʥʠʥʛ ʫʟʫʥʣʠʛʠ 13ʤ ʛʘʯʘ 

ʙ˄ʣʠʙ, ʘʩʦʩʘʥ 6; 9 ʚʘ 12ʤ ʣʠ ץʠʣʠʙ ʪʘʡʸʨʣʘʥʘʜʠ.  

ʊʋ 14-1-3023-80ʛʘ ʤʫʚʦʬʠץ, ʢʝʥʛ ʪʦʢʯʘʣʠ ץ˄hʪʘʚʨʣʘʨ ״ʘʤ ʠʰʣʘʙ 

ʯʠץʘʨʠʣʘʜʠ. ʋʣʘʨ ʫʯ ʭʠʣ ʙʣ˄ʘʜʠ: ʪʩ˄ʠʥʣʘʨ ʫʯʫʥ çɹè ʤʘʨʢʘʣʠ, ʝʥʛʠʣ ʚʘ ʦסʠʨ 

ʫʩʪʫʥʣʘʨ ʫʯʫʥ çʂè ʤʘʨʢʘʣʠ ʚʘ ʫʥʠʚʝʨʩʘʣ çʐè ʤʘʨʢʘʣʠ. ʂʝʥʛ ʪʦʢʯʘʣʠ ʪʩ˄ʠʥʙʦʧ 

ʧʨʦʬʠʣʣʘʨʥʠʥʛ ʙʘʣʘʥʜʣʠʛʠ 1000ʤʤ ʛʘʯʘ ʙʣ˄ʘʜʠ. 

ʐ ʚ ʝ ʣ ʣ ʝ ʨ ʣ ʘ ʨ ï 18 ɻʆʉʊ 8240 ï 72. (ɻʆʉʊ 535-88). ʐʚʝʣʣʝʨʣʘʨʥʠʥʛ 

ʣ˄ʯʘʤʣʘʨʠ ״ʘʤ ʫʣʘʨʥʠʥʛ ʥʦʤʝʨʣʘʨʠ ʦʨץʘʣʠ ʠʬʦʜʘʣʘʥʘʜʠ. ʉʦʨʪʘʤʝʥʪ 5ˉ ʜʘʥ 

40ˉ ʛʘʯʘ ʙʣ˄ʛʘʥ ʰʚʝʣʣʝʨʣʘʨʥʠ ʟ˄ ʠʯʠʛʘ ʦʣʘʜʠ.   

ʕ ʛ ʤ ʘ ʧʨʦʬʠʣʣʘʨ ץʘʣʠʥʣʠʛʠ 2·16 ʤʤ ʛʘʯʘ ʠʰʣʘʙ ʯʠץʘʨʠʣʘʜʠ. 

     

ʅʘʟʦʨʘʪ ʩʘʚʦʣʣʘʨʠ. 

 

 ?ʛʘ ʙʣ˄ʠʥʘʜʠ״ʫʨʠʣʠʰʜʘ ʠʰʣʘʪʘʜʠʛʘʥ ʧʣ˄ʘʪʣʘʨ ʥʝʯʘ ʛʫʨʫפ (1

2) ɺʘʨʘץʩʠʤʦʥ ʧʣ˄ʘʪʥʠ ʘʩʦʩʠʡ ʣ˄ʯʘʤʣʘʨʠ ץʘʥʜʘʡ ʙʣ˄ʠʰʠ ʤʫʤʢʠʥ? 

3) ʇʨʦʬʠʣʣʠ ʧʣ˄ʘʪʥʠ ʢʝʩʠʤ ʶʟʘʣʘʨʠʥʠ ʰʘʢʣʣʘʨʠ? 
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5 ï ʙʦʙ. ʄɽʊɸʃʃ ʂʆʅʉʊʈʋʂʎʀʗʃɸʈʅʀʅɻ ɹʀʈʀʂʄɸʃɸʈʀ 

 

ʄʝʪʘʣʣ ʢʦʥʩʪʨʫʢʮʠʷʣʘʨ ʘʣʦ״ʠʜʘ ʵʣʝʤʝʥʪʣʘʨʥʠ ʟ˄ʘʨʦ ʙʠʨʠʢʪʠʨʠʰ 

ʥʘʪʠʞʘʩʠʜʘ ʷʩʘʣʘʜʠ. ׳ʦʟʠʨʛʠ ʚʘץʪʜʘ ʤʝʪʘʣʣ ʢʦʥʩʪʨʫʢʮʠʷʣʘʨʥʠʥʛ ʵʣʝʤʝʥʪʣʘʨʠ 

ʠʢʢʠ ʭʠʣ ʫʩʫʣʜʘ ʙʠʨʠʢʪʠʨʠʣʘʜʠ: ץʠʟʜʠʨʠʙ ʯʝʢʢʘʣʘʨʠʥʠ ʵʨʠʪʠʙ ʧʘʡʚʘʥʜʣʘʰ 

ʫʩʫʣʣʘʨʠ ʙʠʣʘʥ ʸʢʠ ʩʦʚʫץ ʭʦʣʘʪʜʘ ʧʘʨʤʘʣʘʙ ʪʝʰʠʙ ʙʦʣʪʣʘʨ ʸʢʠ ʧʘʨʯʠʥ ʤʠʭʣʘʨ 

ʸʨʜʘʤʠʜʘ. 

5.1.  ʇʘʡʚʘʥʜʣʘʰ ʫʩʫʣʣʘʨʠ ״ʘץʠʜʘ ץʠʩץʘʯʘ ʤʘʲʣʫʤʦʪ 

 

ʇʘʡʚʘʥʜʣʘʰ  ʡʣ˄ʠ ʙʠʣʘʥ ʪʫʨʣʠ ʭʠʣ ʧʨʦʬʠʣʣʘʨʜʘʥ ʬʦʡʜʘʣʘʥʛʘʥ ״ʦʣʜʘ 

ʭʠʣʤʘ-ʭʠʣ ʢʦʥʩʪʨʫʢʮʠʷʣʘʨʥʠ  ʷʨʘʪʠʰ ʤʫʤʢʠʥ. ʇʘʡʚʘʥʜʣʘʰ ʫʩʫʣʣʘʨʠʥʠ, ʘʩʦʩʘʥ 

ʠʢʢʠ ʛʫʨʫ״ʛʘ ʙʣ˄ʠʰ ʤʫʤʢʠʥ: ʙʠʨʠʢʪʠʨʠʣʘʸʪʛʘʥ ʜʝʪʘʣʣʘʨʥʠ ʵʨʠʪʠʙ ʧʘʡʚʘʥʜʣʘʰ 

ʚʘ ץʠʟʜʠʨʠʙ ʙʦʩʠʤ ʙʠʣʘʥ ʧʘʡʚʘʥʜʣʘʰ. 

ʄʝʪʘʣʣʘʨʥʠ ʧʘʡʚʘʥʜʣʘʰ ʫʯʫʥ ʠʩʩʠץʣʠʢ ץʫʚʚʘʪʠʥʠʥʛ ʤʘʥʙʘʠ ʩʠʬʘʪʠʜʘ 

ʵʣʝʢʪʨ ʸʡʠ ʸʢʠ ʛʘʟ ʘʣʘʥʛʘʩʠʜʘʥ ʬʦʡʜʘʣʘʥʠʣʘʜʠ. ʀʰʣʘʙ ʯʠץʘʨʠʰ ʪʝʭʥʦʣʦʛʠʷʩʠʛʘ 

ʢ˄ʨʘ ʧʘʡʚʘʥʜʣʘʰʥʠʥʛ ץʫʡʠʜʘʛʠ ʭʠʣʣʘʨʠ  ʤʘʚʞʫʜ: ץʣ˄ʜʘ ʧʘʡʚʘʥʜʣʘʰ, ʷʨʠʤ 

ʘʚʪʦʤʘʪʠʢ ʚʘ ʘʚʪʦʤʘʪʠʢ ʫʩʫʣʣʘʨʜʘ ʧʘʡʚʘʥʜʣʘʰ. 

ʄʝʪʘʣʣʥʠ ʵʣʝʢʪʨ ʸʡʠ ʸʨʜʘʤʠʜʘ ʧʘʡʚʘʥʜʣʘʰ ʍ1ʍ ʘʩʨʥʠʥʛ ʦʭʠʨʠʜʘ ʨʫʩ  

ʤʫ״ʘʥʜʠʩʣʘʨ ʅ.ʅ.ɹʝʥʘʨʜʦʩ ʚʘ ʅ.ɻ.ʉʣʘʚʷʥʦʚ ʪʦʤʦʥʠʜʘʥ ʢʘʰʬ ʵʪʠʣʠʙ, ʙʫʪʫʥ 

ʜʫʥʸʛʘ ʢʝʥʛ ʪʘʨץʘʣʜʠ. ʕʣʝʢʪʨ ʸʡʠ ʸʨʜʘʤʠʜʘ ʧʘʡʚʘʥʜʣʘʰ ץʫʡʠʜʘʛʠʯʘ ʘʤʘʣʛʘ 

ʦʰʠʨʠʣʘʜʠ. ɹʠʨʠʢʪʠʨʠʣʘʜʠʛʘʥ ץʠʩʤʣʘʨʥʠʥʛ ʫʯʣʘʨʠʛʘ ʵʣʝʢʪʨʦʜ 

 ʣʠʢץʜʦʨʜʘʛʠ  ʠʩʩʠץʠʥʣʘʰʪʠʨʠʣʛʘʥʜʘ ʵʣʝʢʪʨ ʸʡʠ ʤʘʚʞʫʜ ʙʣ˄ʠʙ, ʫʥʜʘʥ ʢʘʪʪʘ ʤʠץ̫

ʘʞʨʘʣʠʙ ʯʠץʘʜʠ ʚʘ ʙʫ ʠʩʩʠץʣʠʢ ʵʣʝʢʪʨʦʜʥʠ ʵʨʠʪʠʙ ʫʥʠʥʛ ץʠʩʤʛʘ ʢʯ˄ʠʙ ʪ˄ʠʰʠʛʘ 

ʢ˄ʤʘʢʣʘʰʘʜʠ. פʠʩʤʥʠʥʛ ʵʣʝʢʪʨʦʜʛʘ ʷץʠʥʣʘʰʛʘʥ ʞʦʡʠ ״ʘʤ ʩʫʶץʣʘʥʠʙ ץʘʡʥʘʡ 

ʙʦʰʣʘʡʜʠ. ʅʘʪʠʞʘʜʘ, ץʠʩʤʣʘʨ ʦʨʘʩʠʜʘʛʠ ʙ˄h ʣʠץ ʵʣʝʢʪʨʦʜ ʤʝʪʘʣʣʠ ʙʠʣʘʥ ʪʣ˄ʘʜʠ 

ʚʘ ץʠʩʤʣʘʨ ʷʭʣʠʪ ʵʣʝʤʝʥʪʛʘ ʘʡʣʘʥʘʜʠ. 

ʇʘʡʚʘʥʜʣʘʰ ʧʘʡʪʠʜʘ ʯʦʢ ʤʝʪʘʣʠʛʘ ״ʘʚʦʜʘʥ ʟʘʨʘʨʣʠ ʛʘʟ ʤʦʜʜʘʣʘʨʠ 

ʘʨʘʣʘʰʤʘʩʣʠʛʠ ʫʯʫʥ ʵʣʝʢʪʨʦʜʥʠʥʛ ʩʠʨʪʠ ʤʘʭʩʫʩ ״ʠʤʦʷʣʦʚʯʠ ʤʦʜʜʘ ʙʠʣʘʥ 

 ʜʦʨʜʘ ʛʘʟץʣʘʥʛʘʥʜʘ ʤʘʟʢʫʨ ʤʦʜʜʘʜʘʥ ʢʧ˄ ʤʠץʦʧʣʘʥʛʘʥ ʙʣ˄ʘʜʠ. ʕʣʝʢʪʨʦʜ ʩʫʶץ

ʘʞʨʘʣʠʙ ʯʠץʠʙ, ʯʦʢ ʘʪʨʦʬʠʜʘʛʠ ״ʘʚʦʥʠʥʛ ʤʝʪʘʣʣʛʘ ʘʨʘʣʘʰʠʰʠʛʘ ʪʩ˄ץʠʥʣʠʢ 

 ץʘʚʦ ʪʘʨʢʠʙʠʜʘʛʠ ʢʠʩʣʦʨʦʜ ʚʘ ʘʟʦʪ ʩʫʶ״ ,ʠʣʘʜʠ. ɹʫʥʜʘʡ ʪʘʜʙʠʨ ʢʨ˄ʠʣʤʘʩʘץ

ʤʝʪʘʣʣʛʘ ץ˄hʠʣʠʙ, ʯʦʢʥʠʥʛ ʩʠʬʘʪʠʥʠ ʧʘʩʘʡʪʠʨʠʙ ʶʙʦʨʘʜʠ. פʫʨʠʣʠʰʜʘ ʘʡʥʠץʩʘ 

ʤʦʥʪʘʞ ʠʰʣʘʨʥʠ ʙʘʞʘʨʠʰʜʘ ʟ˄ ʫʥʠʚʝʨʩʘʣʣʠʛʠ ʚʘ ʥʦץʫʣʘʡ ʙ˄ʣʛʘʥ ʞʦʡʣʘʨʜʘ ״ʘʤ 

ʧʘʡʚʘʥʜʣʘʰ ʠʰʣʘʨʥʠ ʙʘʞʘʨʠʰ ʠʤʢʦʥʠʷʪʠ ʙʦʨʣʠʛʠ ʫʯʫʥ  ʜʘʩʪʘʢʠ ʫʩʫʣ ʙʠʣʘʥ 

ʧʘʡʚʘʥʜʣʘʰ ʞʫʜʘ ʢʝʥʛ ʪʘʨץʘʣʛʘʥ. 

 ʂ ʘ ʤ ʯ ʠ ʣ ʠ ʛ ʠ ï ʘʩʦʩʠʡ ʧʣ˄ʘʪʥʠ ʵʨʠʰ ץʘʣʠʥʣʠʛʠ ʢʘʤʣʠʛʠ ʚʘ 

ʫʥʫʤʜʦʨʣʠʢʥʠʥʛ ʧʘʩʪʣʠʛʠ, ʩʘʙʘʙʠ ʪʦʢʥʠʥʛ ʢʫʯʠ ʢʘʤʣʠʛʠʜʘ. 

  

ʕʣʝʢʪʨ ʸʡʠ ʸʨʜʘʤʠʜʘ ʘʚʪʦʤʘʪʠʢ ʪʘʨʟʜʘ ʧʘʡʚʘʥʜʣʘʰ 

 

ɹʫ ʫʩʫʣʜʘ ʵʣʝʢʪʨ ʸʡʠʥʠ ʙʦʰץʘʨʠʰ ʵʣʝʢʪʨʦʜ ʚʘ ʬʣʶʩʥʠ ʝʪʢʘʟʠʙ ʙʝʨʠʰ ʚʘ 

ʧʘʡʚʘʥʜʣʦʚʯʠ ʘʨʘʚʘʯʘʥʠ ʯʦʢ ʙʡ˄ʣʘʙ ״ʘʨʘʢʘʪʛʘ ʢʝʣʪʠʨʠʰ ʘʚʪʦʤʘʪʠʢ ʨʘʚʠʰʜʘ 

ʘʤʘʣʛʘ ʦʰʠʨʠʣʘʜʠ. ʕʣʝʢʪʨ ʸʡʠ ʧʘʡʚʘʥʜʣʘʥʘʸʪʛʘʥ ʙʫʶʤ ʙʠʣʘʥ ʵʣʝʢʪʨʦʜ ʩʠʤ 

ʦʨʘʩʠʜʘ ״ʦʩʠʣ ʙʣ˄ʘʜʠ. ɸʞʨʘʣʠʙ ʯʠץץʘʥ ʠʩʩʠץʣʠʢ ʪʘʲʩʠʨʠ ʥʘʪʠʞʘʩʠʜʘ ʬʣʶʩ 

 ʘʪʣʘʤʠץ ʦʩʠʣ ʙʣ˄ʘʜʠ. ɹʫʥʜʘ ʸʡ, ʬʣʶʩ״ ʤʝʪʘʣʣ ʚʘʥʥʘʩʠ ץʘʪʣʘʤʠ ʦʩʪʠʜʘ ʩʫʶץ
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ʦʩʪʠʜʘ ʸʥʘʜʠ, ʜʝʤʘʢ ʧʘʡʚʘʥʜʣʘʰ ʞʘʨʘʸʥʠ ״ʘʚʦʩʠʟ ʤʫ״ʠʪʜʘ ʦʣʠʙ ʙʦʨʠʣʘʜʠ. 

ɹʫʥʜʘʡ ʧʘʡʚʘʥʜʣʘʰʜʘ ʶץʦʨʠ ʩʠʬʘʪʣʠ ʪʝʢʠʩ ʩʠʨʪʛʘ ʵʛʘ ʙʣ˄ʛʘʥ ʢʫʤʫʰ ʨʘʥʛʣʠ 

ʧʘʡʚʘʥʜ ʯʦʢ ״ʦʩʠʣ ʙʣ˄ʘʜʠ; ʧʣ˄ʘʪ ʵʨʠʪʤʘʩʠ ʞʫʜʘ ʪʦʟʘ ʚʘ ʩʠʬʘʪʣʠ ʯʠץʘʜʠ. 

ʀʰʣʘʪʠʣʘʜʠʛʘʥ ʢʘʪʪʘ ʢʫʯʣʠ ʪʦʢ (600-1200 ɸ) ʚʘ ʵʨʠʪʠʣʛʘʥ ʧʣ˄ʘʪʥʠʥʛ 

ʠʩʩʠץʣʠʛʠʥʠ ʩʘץʣʘʰ ʠʤʢʦʥʠʷʪʠ ʙʦʨʣʠʛʠ ʩʘʙʘʙʣʠ ʵʣʝʤʝʥʪʣʘʨ ʙʠʨʠʢʤʘʩʠ ʞʫʜʘ 

ʯʫץʫʨ, ʤʫʩʪʘ״ʢʘʤ ʚʘ ʫʥʫʤʜʦʨ ʙʣ˄ʘʜʠ. 

ʂ ʘ ʤ ʯ ʠ ʣ ʠ ʛ ʠ ï ʪʠʢ ʚʘ ʰʠʬʪ ״ʦʣʘʪʜʘ ״ʘʤʜʘ ʥʦץʫʣʘʡ ʙʣ˄ʛʘʥ ʞʦʡʜʘ ʙʫ ʫʩʫʣ 

ʙʠʣʘʥ ʧʘʡʚʘʥʜʣʘʰʥʠ ʙʘʞʘʨʠʰ ʠʤʢʦʥʠʷʪʠ ʡ˄ץʣʠʛʠ. 

 

 
 

ʕʣʝʢʪʨʦʰʣʘʢ ʫʩʫʣʠ ʙʠʣʘʥ ʧʘʡʚʘʥʜʣʘʰ 

 

ɹʫ ʫʩʫʣ ʘʡʥʠץʩʘ ʪʠʢ ʙ˄ʣʛʘʥ ʪʫʪʘʰʠʰ ʯʦʢʣʘʨʠʥʠ ʧʘʡʚʘʥʜʣʘʰ ʙʘʞʘʨʠʰʜʘ 

ʘʚʪʦʤʘʪ ʤʝʭʘʥʠʟʤʣʘʨ ʸʨʜʘʤʠʜʘ ʙʘʞʘʨʠʣʘʜʠ. ʕʣʝʢʪʨʦʰʣʘʢ ʫʩʫʣʠ, 

ʧʘʡʚʘʥʜʣʘʥʘʜʠʛʘʥ ʵʣʝʤʝʥʪʣʘʨʥʠʥʛ ץʘʣʠʥʣʠʛʠ 20ʤʤ ʜʘʥ ʦʨʪʠץ ʙ˄ʣʛʘʥʜʘ 

 ʘʣʠ ʚʘץʣ˄ʣʘʥʠʣʘʜʠ. ʕʣʝʤʝʥʪʣʘʨʥʠʥʛ ʙʠʨ ʙʠʨʠʛʘ ʙʠʨʠʢʪʠʨʠʣʠʰʠ ʪʦʟʘ ʩʠʤ ʦʨץ

ʵʨʠʪʠʣʛʘʥ ʰʣʘʢ ʦʩʪʠʜʘ ʪ˄ʘʜʠ. ʐʫ ʫʩʫʣ ʙʠʣʘʥ ʙʘʞʘʨʠʣʘʜʠʛʘʥ ʯʦʢʣʘʨ ʞʫʜʘ 

ʩʠʬʘʪʣʠ, ʪʦʟʘ ʚʘ ʤʫʩʪʘ״ʢʘʤ ʙʣ˄ʠʙ ʯʠץʘʜʠ. 
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 ʠʪʠʜʘ ʧʘʡʚʘʥʜʣʘʰ״ʠʤʦʷʣʦʚʯʠ ʛʘʟʣʘʨ ʤʫ׳

ʇʘʡʚʘʥʜʣʘʰʥʠʥʛ ʙʫ ʫʩʫʣʠ ʩʫʁץʣʘʥʫʚʯʠ ʵʣʝʢʪʨʦʜ ʸʨʜʘʤʠʜʘ ʷʨʠʤ ʘʚʪʦʤʘʪʠʢ 

ʪʘʨʟʜʘ ʙʘʞʘʨʠʣʘʜʠ, ʧʘʡʚʘʥʜʣʦʚʯʠ ʢʘʣʣʘʢʢʘ ץʘʡʠhץʦץ ʰʣʘʥʛ ʦʨץʘʣʠ ʵʣʝʢʪʨʦʜ ʚʘ 

ʢʘʨʙʦʥʘʪ ʘʥʛʠʜʨʠʜʠ ʛʘʟʠ ʫʟʘʪʠʣʘʜʠ. ʂʘʨʙʦʥʘʪ ʘʥʛʠʜʨʠʜʠ ʛʘʟʠ ʸʡʥʠʥʛ ʸʥʠʰ 

ʜʦʠʨʘʩʠʜʘʥ ״ʘʚʦʥʠ ʩʠץʠʙ ʯʠץʘʨʠʙ, ʩʫʁץʣʘʥʛʘʥ ʤʝʪʘʣʥʠ ʢʠʩʣʦʨʦʜ ʚʘ ʘʟʦʪ 

ʪʘʲʩʠʨʠʜʘʥ ״ʠʤʦʷ ץʠʣʘʜʠ. 

ʏʦʢʣʘʨ ʩʠʬʘʪʣʠ ʯʠץʘʜʠ ʬʘץʘʪ ʪʘhץʠ ʢ˄ʨʠʥʠʰʠ ʥʦʪʝʢʠʩ ʙ˄ʣʘʜʠ. ɸʚʪʦʤʘʪʠʢ 

ʫʩʫʣ ʙʠʣʘʥ ʙʘʞʘʨʠʰʛʘ ץʘʨʘʛʘʥʜʘ, ʫʥʫʤʜʦʨʣʠʛʠ 15-20% ʛʘʯʘ ʁץʦʨʠʨʦץ. ɹʫ ʫʩʫʣ 

ʙʠʣʘʥ ʧʘʡʚʘʥʜʣʘʰʥʠʥʛ ʢʘʤʯʠʣʠʢʣʘʨʠ: ʧ˄ʣʘʪʜʘʛʠ ʫʛʣʝʨʦʜ ʢ˄ʧʘʡʠʰʠʥʠʥʛ ״ʘʚʬʠ 

ʙʦʨ, ʢʘʣʣʘʢʥʠ ʩʦʚʠʪʠʰ ʫʯʫʥ ʩʫʚ ʙ˄ʣʠʰʠ ʰʘʨʪʠ, ʠʰʯʠʣʘʨʥʠ ״ʘʤ  ʸʡʥʠ ״ʘʤ ʛʘʟʥʠ 

ʪʘʲʩʠʨʠʜʘʥ ʘʩʨʘʰ ʢʝʨʘʢʣʠʛʠ. 

 

ɻʘʟ ʘʣʘʥʛʘʩʠʜʘ ʧʘʡʚʘʥʜʣʘʰ 

ʇʘʡʚʘʥʜʣʘʰʥʠʥʛ ʫʰʙʫ ʫʩʫʣʠʜʘ ʙʠʨʠʢʪʠʨʠʣʘʜʠʛʘʥ ʵʣʝʤʝʥʪʣʘʨ ʸʥʫʚʯʠ 

ʛʘʟʣʘʨ (ʘʮʝʪʠʣʝʥ, ʪʘʙʠʠʡ ʛʘʟ, ʢʝʨʦʩʠʥ ʚʘ ʙʝʥʟʠʥ ʙʫסʣʘʨʠ) ʸʨʜʘʤʠʜʘ ץʠʟʜʠʨʠʣʠʙ 

ʫʣʘʨʥʠʥʛ ʧʘʡʚʘʥʜʣʘʥʘʜʠʛʘʥ ʞʦʡʠ ʩʫʶץʣʘʥʛʘʥʜʘʥ ʢʝʡʠʥ, ʸʥʘʸʪʛʘʥ ʘʣʘʥʛʘʛʘ 

ʤʝʪʘʣʣ ʩʠʤ ʢʠʨʠʪʠʣʘʜʠ. ɹʫ ʩʠʤ ʘʩʦʩʠʡ ʵʣʝʤʝʥʪʣʘʨʥʠ ץʠʨʨʘʣʘʨʠʜʘʛʠ ʤʝʪʘʣʠ 

ʙʠʣʘʥ ʙʠʨʛʘ ʩʫʶץʣʘʥʠʙ, ʙʠʨ ʙʫʪʫʥ ʷʭʣʠʪ ʙʠʨʠʢʤʘ ״ʦʩʠʣ ץʠʣʘʜʠ. 

 
 

5.1.1. ʇʘʡʚʘʥʜ ʙʠʨʠʢʤʘʣʘʨʥʠʥʛ ʪʫʨʣʘʨʠ 

ʇʘʡʚʘʥʜ ʙʠʨʠʢʤʘʣʘʨʜʘ ʵʣʝʤʝʥʪʣʘʨ ʫʯʤʘ-ʫʯ ʚʘ ʫʩʪʤʘ-ʫʩʪ ʫʣʘʥʛʘʥ ʙʣ˄ʘʜʠ. 

ɹʘ̡ʟʘʥ ʙʫ ʠʢʢʠ ʭʠʣ ʫʩʫʣʜʘʥ ʘʨʘʣʘʰ ʬʦʡʜʘʣʘʥʠʰ ״ʘʤ ʤʫʤʢʠʥ. ʏʦʢʥʠʥʛ 

ʪʫʟʠʣʠʰʠʛʘ ʢʨ˄ʘ ʫʯʤʘ-ʫʯ ʚʘ ʙʫʨʯʘʢʣʠ ʙʣ˄ʘʜʠ. ʕʣʝʤʝʥʪʣʘʨʥʠʥʛ 

ʧʘʡʚʘʥʜʣʘʥʘʜʠʛʘʥ ץʠʨʨʘʣʘʨʠʛʘ ʠʣʛʘʨʠʜʘʥ ʠʰʣʦʚ ʙʝʨʠʰ ʪʫʨʠʛʘ ץʘʨʘʙ V-ʰʘʢʣʣʠ, 

ʂ-ʰʘʢʣʣʠ, ʍ-ʰʘʢʣʣʠ ʚʘ U-ʰʘʢʣʣʠ ʯʦʢʣʘʨ ʙʣ˄ʘʜʠ. 

 

 

ʈʘʩʤ 5.1 ʊʫʪʘʰ ʫʣʘʥʤʘʣʘʨʥʠʥʛ ʰʘʢʣʣʘʨʠ 
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ʈʘʩʤ. 5.2. ɹʫʨʯʘʢ ʯʦʢʣʠ  ʧʘʡʚʘʥʜʣʘʥʛʘʥ ʫʣʘʥʤʘʥʠʥʛ ״ʠʩʦʙʣʠ ʢʝʩʠʰʫʚʣʘʨʠ. 

1. ʏʦʢ ʤʝʪʘʣʣʠ ʙʡ˄ʠʯʘ ʢʝʩʠʰʫʚ;  2.ʕʨʠʪʠʰ ʯʝʛʘʨʘʩʠ ʤʝʪʘʣʣʠ ʙʡ˄ʠʯʘ 

ʢʝʩʠʰʫʚ. 

5.1.2. ʇʘʡʚʘʥʜ ʙʠʨʠʢʤʘʣʘʨʥʠ ״ʠʩʦʙʣʘʰ 

 

ʇʘʡʚʘʥʜ ʙʠʨʠʢʤʘʥʠʥʛ ʤʫʩʪʘ״ʢʘʤʣʠʛʠ ʙʠʨʠʢʪʠʨʠʣʛʘʥ ʵʣʝʤʝʥʪʣʘʨʥʠʥʛ 

ʤʘʪʝʨʠʘʣʠʛʘ, ʯʦʢ ʤʝʪʘʣʠʥʠʥʛ ʤʫʩʪʘ״ʢʘʤʣʠʛʠʛʘ ʙʠʨʠʢʤʘʥʠʥʛ ʰʘʢʣʠ ʚʘ ʪʫʨʠʛʘ, 

ʢʫʯʣʘʨ ʪʘʲʩʠʨʠʥʠʥʛ ʭʘʨʘʢʪʝʨʠʛʘ, ʧʘʡʚʘʥʜʣʘʰ ʫʩʫʣʠʛʘ ʚʘ ʧʘʡʚʘʥʜʯʠʥʠʥʛ 

ʤʘʣʘʢʘʩʠʛʘ ʙʦסʣʠץ ʙ˄ʣʘʜʠ. 

      ʋʯʤʘ - ʫʯ ʯʦʢʥʠ ״ʠʩʦʙʣʘʰ. ʋʯʤʘ - ʫʯ ʧʘʡʚʘʥʜ ʯʦʢʣʘʨʛʘ ʙ˄ʡʣʘʤʘ ʢʫʯ ʪʘʲʩʠʨ 

ʵʪʛʘʥʜʘ ʯʦʢʥʠʥʛ ʤʫʩʪʘ״ʢʘʤʣʠʛʠ ץʫʡʠʜʘʛʠʯʘ ʪʝʢʰʠʨʠʣʘʜʠ: 

cyR
tl

N
gs w

w

¢=                             (5.1) 

 

 
ʈʘʩʤ. 5.3 ʋʩʪʤʘ-ʫʩʪ ʚʘ ʫʯʤʘ-ʫʯ ʧʘʡʚʘʥʜ ʯʦʢʣʘʨ 
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ʙʫ ʝʨʜʘ: N ï ʙ˄ʡʣʘʤʘ ʪʘʲʩʠʨ ʵʪʘʸʪʛʘʥ ״ʠʩʦʙʠʡ ʢʫʯ, 

            t ï ʯʦʢʥʠʥʛ ץʘʣʠʥʣʠʛʠ (ʙʠʨʠʢʪʠʨʠʣʘʜʠʛʘʥ ʵʣʝʤʝʥʪʣʘʨʥʠʥʛ ʢʠʯʠʢ  

 ,(ʘʣʠʥʣʠʛʠʛʘ ʪʝʥʛץ

    -wl  ʯʦʢʥʠʥʛ ״ʠʩʦʙʠʡ ʫʟʫʥʣʠʛʠ  (ʯʦʢʥʠʥʛ ʛʝʦʤʝʪʨʠʢ ʫʟʫʥʣʠʛʠʛʘ ʪʝʥʛ ʘʛʘʨ 

ʯʦʢ ʪʘʰץʘʨʠʛʘ ʯʠץʘʨʠʣʛʘʥ ʙʣ˄ʩʘ, ʙʣ˄ʤʘʩʘ 2t ʩʤ.ʛʘ  ʢʘʤ ʜʝʙ ״ʠʩʦʙʣʘʥʘʜʠ), 

-yRw ʫʯʤʘ-ʫʯ ʧʘʡʚʘʥʜʣʘʥʛʘʥ ʙʠʨʠʢʤʘʜʘʛʠ ʯʦʢʥʠʥʛ ʩʠץʠʣʠʰ ʚʘ         

ʯ˄ʟʠʣʠʰʛʘ ״ʠʩʦʙʠʡ ץʘʨʰʠʣʠʛʠ, ʯʟ˄ʠʣʠʰʜʘ ywy RR =  ʪʝʥʛʣʠʢ   ʩʠץʠʣʠʰ        ʚʘ    

ʵʛʠʣʠʰʜʘ ץʘʨʰʠʣʠʛʠ ywy RR 85.0= ʦʣʠʥʘʜʠ. 

ɹʫʨʯʘʢ ʯʦʢʣʠ ʧʘʡʚʘʥʜʣʘʥʛʘʥ ʫʣʘʥʤʘʣʘʨʥʠ ʙ˄ʡʣʘʤʘ ʚʘ ʢ˄ʥʜʘʣʘʥʛ ʢʫʯʣʘʨ 

ʭʘʨʘʢʘʪʠ ʚʘץʪʠʜʘ ʠʢʢʠ ʢʝʩʠʰʫʚ ʙ˄ʡʣʘʙ (ʰʘʨʪʣʠ) ʢʝʩʤʘ ʙ˄ʡʠʯʘ ״ʠʩʦʙʣʘʰ ʢʝʨʘʢ. 

ɹʫʨʯʘʢʣʠ ʯʦʢ ʙʠʨʠʢʪʠʨʠʣʘʜʠʛʘʥ ʵʣʝʤʝʥʪʣʘʨ ץʠʨʨʘʣʘʨʠʥʠʥʛ ʙʫʨʯʘʛʠʜʘ ״ʦʩʠʣ 

ʙ˄ʣʘʜʠ. ʀʰʣʘʰ ʭʘʨʘʢʪʝʨʠ ʚʘ ʘʩʦʩʠʡ ʢʫʯ ʦץʠʤʣʘʨʠʛʘ ʥʠʩʙʘʪʘʥ ʬʘʟʦʜʘ 

ʞʦʡʣʘʰʠʰʠʛʘ ץʘʨʘʙ ʙʫʨʯʘʢʣʠ ʯʦʢ  ʠʢʢʠ ʭʠʣ ʙʣ˄ʘʜʠ: ʸʥʙʦʰ ʚʘ ʢʥ˄ʜʘʣʘʥʛ. ɪʥʙʦʰ 

ʯʦʢ ʙʡ˄ʣʘʤʘ ʢʫʯ ʪʘʲʩʠʨʠʜʘ ץʠʨץʠʣʠʰʛʘ ʠʰʣʘʡʜʠ. ɹʫʥʜʘ ץʠʨץʠʣʠʰ  ʩʠʨʪʠʥʠʥʛ 

ʙʘʣʘʥʜʣʠʛʠ fKb   ʙ˄ʣʛʘʥ  ʙʫʨʯʘʢ ʙʠʩʩʝʢʪʨʠʩʘʩʠ ʙʡ˄ʠʯʘ ʡ˄ʥʘʣʛʘʥ ʙʣ˄ʘʜʠ. 

ɹʫʨʯʘʢʣʠ ʯʦʢʣʘʨ ץʫʡʠʜʘʛʠ ʬʦʨʤʫʣʘʣʘʨ ʙʡ˄ʠʯʘ ״ʠʩʦʙʣʘʥʘʜʠ: 

 

ʕʨʠʪʠʣʛʘʥ ʯʦʢʥʠʥʛ ʢʝʩʠʤʠ ʙʡ˄ʠʯʘ:        

ʩwf

wff

R
lk

N
g

b
s Ö¢=                    (5.2) 

ʵʨʠʰ ʯʝʛʘʨʘʩʠʜʘʛʠ ʤʝʪʘʣʣʥʠʥʛ ʢʝʩʠʤʠ ʙʡ˄ʠʯʘ 

ʩwz

wfz

R
lk

N
g

b
s Ö¢=                       (5.3) 

ʙʫ ʝʨʜʘ:-zfbb ʧʘʡʚʘʥʜ ʫʩʫʣʠʛʘ ʙʦסʣʠץ ʙ˄ʣʛʘʥ ʢʦʵʬʬʠʮʠʝʥʪʣʘʨ: ʦץʫʚʯʘʥʣʠʢ 

ʯʝʛʘʨʘʩʠ 530ʄʇʘ (5400 ʢʛ/ʩʤ2) ʛʘʯʘ ʙ˄ʣʩʘ, פʄ2.03.05-97 פ ʥʠʥʛ 13,1 ʞʘʜʚʘʣ 

ʙ˄ʡʠʯʘ: ʦץʫʚʯʘʥʣʠʢ ʯʝʛʘʨʘʩʠ ʧʘʡʚʘʥʜʣʘʰ ʪʫʨʠ, ʯʦʢ ʭʦʣʘʪʠ ʚʘ ʧʘʡʚʘʥʜʣʘʰ ʩʠʤʠ 

ʜʠʘʤʝʪʨʠʛʘ ʙʦסʣʠץ ʙ˄ʣʤʘʛʘʥ ״ʦʣʜʘ 530ʄʇʘ (5400 ʢʛ/ʩʤ2) ʜʘʥ ʶץʦʨʠ ʙ˄ʣʩʘ ɓf=0,7 

ʚʘ   ɓz=1ʙ˄ʣʘʜʠ  

          -fK ʯʦʢʥʠʥʛ ץʘʣʠʥʣʠʛʠ, (ʙʠʨʠʢʪʠʨʠʣʘʜʠʛʘʥ  ʵʣʝʤʝʥʪʣʘʨʥʠʥʛ ʢʠʯʠʢ 

   .(ʘʣʠʥʣʠʛʠʛʘ ʪʝʥʛץ

                  -fRw ʵʨʠʪʠʣʛʘʥ ʧʣ˄ʘʪ ʯʦʢʥʠʥʛ ״ʠʩʦʙʠʡ ץʘʨʰʠʣʠʛʠ, 

mwunf RR gw 55.0=                           (5.4) 

           ɔm ï ʯʦʢ ʤʘʪʝʨʠʘʣʠ ʙ˄ʡʠʯʘ ʠʰʦʥʯʣʠʣʠʢ ʢʦʵʬʬʠʮʠʝʥʪʠ, ʫ 1,25ʛʘ ʪʝʥʛ 

ʘʛʘʨ Run <530ʄʇʘ ʚʘ 1,35 ʪʝʥʛ  ʘʛʘʨRun >530ʄʇʘ ʙ˄ʣʩʘ. 

     -zRw  ʵʨʠʰ ʯʝʛʘʨʘʩʠʜʘʛʠ ʧʣ˄ʘʪʥʠʥʛ ״ʠʩʦʙʠʡ ץʘʨʰʠʣʠʛʠ,      

unz RR ww 45.0=                                (5.5) 

-wl  ʯʦʢʥʠʥʛ ״ʠʩʦʙʠʡ ʫʟʫʥʣʠʛʠ, ʛʝʦʤʝʪʨʠʢ ʫʟʫʥʣʠʛʠʛʘ 1ʩʤ ˄ץʰʠʣʘʜʠ.                                            

1+=
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w
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gb
                      (5.6) 
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                       (5.7) 

ɹʫʨʯʘʢ ʯʦʢʣʠ ʧʘʡʚʘʥʜʣʘʥʛʘʥ ʫʣʘʥʤʘʣʘʨʥʠʥʛ ʯʦʢʣʘʨ ʞʦʡʣʘʰʫʚʠ 

ʪʝʢʠʩʣʠʛʠʛʘ ʧʝʨʧʝʥʜʠʢʫʣʷʨ ʪʝʢʠʩʣʠʢʜʘʛʠ ʚʘץʪ ʭʘʨʘʢʘʪʠʛʘ ״ʠʩʦʙʣʘʰʥʠ ץʫʡʠʜʘʛʠ 

ʬʦʨʤʫʣʘʣʘʨ ʙ˄ʡʠʯʘ ʠʢʢʠ ʢʝʩʠʰʫʚ ʙ˄ʡʣʘʙ ʘʤʘʣʛʘ ʦʰʠʨʠʰ ʢʝʨʘʢ: 

ʏʦʢ ʤʝʪʘʣʣʠ ʙ˄ʡʠʯʘ; 

cwf

f

R
W

M
gÖ¢                            (5.8) 

ʕʨʠʪʠʰ ʯʝʛʘʨʘʩʠ ʤʝʪʘʣʣʠ ʙ˄ʡʠʯʘ; 

cwz

z

R
W

M
gÖ¢                            (5.9) 

ʙʫʥʜʘ;  Wf ï״ʠʩʦʙʣʠ ʢʝʩʠʰʫʚʥʠʥʛ ʯʦʢ ʤʝʪʘʣʣʠ ʙ˄ʡʣʘʙ ץʘʨʰʠʣʠʢ ʤʦʤʝʥʪʠ; 

             Wz ï ʭʫʜʜʠ ʰʫʥʠʥʛ ˄ʟʠ ʵʨʠʪʠʰ ʯʝʛʘʨʘʩʠ ʤʝʪʘʣʣʠ ʙ˄ʡʣʘʙ ʢʝʩʠʤʠʥʠ  

 .ʘʨʰʠʣʠʢ ʤʦʤʝʥʪʠץ

 
                                                                                                 5.1 ʞʘʜʚʘʣ. 

ʇʘʡʚʘʥʜʣʘʰ 

ʩʠʤʠʥʠʥʛ d (ʤʤ) 

ʜʠʘʤʝʪʨʠ ʚʘץʪʠʜʘʛʠ 

ʧʘʡʚʘʥʜʣʘʰ ʪʫʨʠ 

ʏʦʢ ״ʦʣʘʪʠ ʂʦʵʬʬʠ- 

ʎʠʝʥʪ 
ʏʦʢʣʘʨ ʢʘʪʝʪʣʘʨʠʜʘʛʠ bf ʚʘ bz 

ʢʦʵʬʬʠʮʠʝʥʪʣʘʨʠ ץʠʡʤʘʪʣʘʨʠ,ʤʤ 

 

3-8 

 

9-12 14-16 18 ʚʘ 

ʫʥʜʘʥ 

ʁץʦʨʠ 

d=3-5 ʜʘʛʠ ʘʚʪʦʤʘʪʠʢ ʃʦʜʦʯʢʘʛʘ bf  1,1 0,7 

bz 1,15 1,0 

ʇʘʩʪʨʦץץʘ bf  1,1 0,9 0,7 

bz 1,15 1,05 1,0 

d=1,4-2 ʜʘʛʠ 

ʘʚʪʦʤʘʪʠʢ ʚʘ ʷʨʠʤ 

ʘʚʪʦʤʘʪʠʢ 

ʃʦʜʦʯʢʘʛʘ bf  0,9 0,8 0,7 

bz 1,05 1,0 

ʇʘʩʪʨʦץ, 

ʛʦʨʠʟʦʥʪʘʣ, 

ʚʝʨʪʠʢʘʣ 

bf  0,9 0,8 0,7 

bz 1,05 1,0 

d<1,4 ʜʘʛʠ ץʣ˄; ʷʭʣʠʪ 

ʢʝʩʠʰʫʚʣʠ ʩʠʤ ʙʠʣʘʥ 

ʸʢʠ ʢʫʢʫʥʣʠ ʩʠʤ 

ʙʠʣʘʥ ʷʨʠʤ 

ʘʚʪʦʤʘʪʠʢ 

ʧʘʡʚʘʥʜʣʘʰ 

ʃʦʜʦʯʢʘʛʘ, 

ʧʘʩʪʨʦץ, 

ʛʦʨʠʟʦʥʪʘʣ, 

ʚʝʨʪʠʢʘʣ, 

ʰʠʬʪʣʠ 

bf  0,7 

bz 1,0 

ʕʩʣʘʪʤʘ. ʂʦʵʬʬʠʮʠʝʥʪʣʘʨ ץʠʡʤʘʪʣʘʨʠ ʧʘʡʚʘʥʜʣʘʰʥʠʥʛ ʥʦʨʤʘʣ 

ʨʝʞʠʤʣʘʨʠʛʘ ʪ˄סʨʠ ʢʝʣʘʜʠ. 

ɹʫʨʯʘʢ ʯʦʢʣʠ ʧʘʡʚʘʥʜʣʘʥʛʘʥ ʫʣʘʥʤʘʣʘʨʥʠ ʰʫ ʯʦʢʣʘʨ ʞʦʡʣʘʰʫʚʠ 

ʪʝʢʠʩʣʠʛʠʜʘʛʠ  ״ʘʨʘʢʘʪ ʧʘʡʪʠʛʘ ״ʠʩʦʙʣʘʰʥʠ ʠʢʢʠ ʢʝʩʠʰʫʚ ʙ˄ʡʣʘʙ; 

ʏʦʢ ʤʝʪʘʣʣʠ ʙ˄ʡʠʯʘ; 

cwf

fyfx

Ryx
II

M
g¢+Ö

+

22                       (5.10) 

ʕʨʠʪʠʰ ʯʝʛʘʨʘʩʠ ʤʝʪʘʣʣʠ ʙ˄ʡʠʯʘ; 
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cwz

zyzx

Ryx
II

M
gÖ¢+Ö

+

22                        (5.11) 

ʌʦʨʤʫʣʘʣʘʨʠ ʙ˄ʡʠʯʘ ʘʤʘʣʛʘ ʦʰʠʨʠʰ ʢʝʨʘʢ,  

ʙʫʥʜʘ  Ifx  ʚʘ Ify  - ʯʦʢ ʤʝʪʘʣʠ ʙ˄ʡʣʘʙ ʫʥʠʥʛ ʘʩʦʩʠʡ ˄ץʣʘʨʠʛʘ ʥʠʩʙʘʪʘʥ 

ʠʥʝʨʮʠʷ ʤʦʤʝʥʪʣʘʨʠ; 

Izx  ʚʘ Izy ï ʭʫʜʜʠ ʰʫʥʠʥʛ ˄ʟʠ, ʵʨʠʪʠʰ ʯʝʛʘʨʘʩʠ ʤʝʪʘʣʣʠ ʙ˄ʡʣʘʙ.  

ɸʛʘʨ ʧʘʡʚʘʥʜ (ʯʦʢ) ʙʠʨʠʢʤʘ ʙʠʨ ʥʝʯʘ ʭʠʣ ʯʦʢʣʘʨ (ʫʯʤʘ-ʫʯ, ʸʥʙʦʰ ʚʘ 

ʢ˄ʥʜʘʣʘʥʛ ʙʫʨʯʘʢʣʠ) ʜʘʥ ʪʘʰʢʠʣ ʪʦʧʛʘʥ ʙʣ˄ʩʘ, ʙʫʥʜʘʡ ʙʠʨʠʢʤʘ ʘʨʘʣʘʰ ʧʘʡʚʘʥʜ 

ʙʠʨʠʢʤʘ ʜʝʙ ʘʪʘʣʘʜʠ. ʐʘʨʪʣʠ ʨʘʚʠʰʜʘ ʙʫʥʜʘʡ ʯʦʢʣʠ ʙʠʨʠʢʤʘʣʘʨʜʘ ʢʫʯʣʘʥʠʰ, 

 .ʠʣʠʥʘʜʠץ ʘʙʫʣץ ʩʠʤʣʘʥʛʘʥ ʜʝʙץʠʣʠʰ ʩʠʨʪʣʘʨʠ ʙʡ˄ʣʘʙ, ʪʝʢʠʩ ʪʘץʠʨץ

(5.3.ʙ) ʨʘʩʤʜʘ ʫʯʤʘ-ʫʯ ʧʘʡʚʘʥʜʣʘʥʛʘʥ ץʠʩʤʣʘʨʥʠʥʛ ʪʘʭʪʘʢʘʯʣʘʨ ʸʨʜʘʤʠʜʘ 

ʤʫʩʪʘ״ʢʘʤʣʘʥʛʘʥ ʘʨʘʣʘʰ ʙʠʨʠʢʤʘʩʠ ʢʨ˄ʩʘʪʠʣʛʘʥ. ɹʫʥʜʘʡ ʭʠʣʜʘʛʠ ʙʠʨʠʢʤʘʣʘʨʥʠ 

 ʠʩʦʙʣʘʰʜʘ ʪʘʭʪʘʢʘʯʣʘʨ ʚʘ ʫʯʤʘ-ʫʯ ʯʦʢʣʘʨʥʠʥʛ ʢʥ˄ʜʘʣʘʥʛ ʢʝʩʠʤ ʶʟʘʩʠʜʘ״

ʢʫʯʣʘʥʠʰ ʙʠʨ ʭʠʣ ʜʝʙ ץʘʙʫʣ ץʠʣʠʥʘʜʠ. 

 

5.1.1. ʄʘʩʘʣʘ. ʏ˄ʟʠʣʠʰʛʘ ʠʰʣʘʸʪʛʘʥ ʫʯʤʘ-ʫʯ ʙʠʨʠʢʪʠʨʠʣʛʘʥ ʧʘʡʚʘʥʜ ʯʦʢʥʠ 

 ʣʘʥʛץʠʩʦʙʠʡ ʫʟʫʥʣʠʛʠʥʠ ʘʥʠ״

ʊʘʩʤʘʩʠʤʦʥ ʫʥʠʚʝʨʩʘʣ ʧ˄ʣʘʪʥʠ ץʘʣʠʥʣʠʛʠ  t1 =10ʤʤ ʚʘ t2 =8ʤʤ, ʯ˄ʟʘʸʪʛʘʥ  

 .ʠʩʦʙʠʡ ʢʫʯ 560 ʢʅ ʛʘ ʪʝʥʛ. ʇ˄ʣʘʪ ʤʘʨʢʘʩʠ ʉʪ 3ʧʩ 5״

ɽʯʠʤ: ʇʘʡʚʘʥʜ ʯʦʢʥʠ ״ʠʩʦʙʠʡ ʫʟʫʥʣʠʛʠ ץʫʡʠʜʘʛʠ ʬʦʨʤʫʣʘ ʦʨץʘʣʠ 

ʘʥʠץʣʘʥʘʜʠ. 
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ɼʝʤʘʢ, ʵʥʠ 340ʤʤ ʣʠ ʫʥʠʚʝʨʩʘʣ ʪʘʩʤʘʩʠʤʦʥ ʧ˄ʣʘʪʥʠ ʙʠʨʠʢʤʘʛʘ 

ʠʰʣʘʪʠʰʠʤʠʟ ʢʝʨʘʢ. 

 

 
 

ʈʘʩʤ 5.4. ʋʯʤʘ-ʫʯ ʙʠʨʠʢʪʠʨʠʣʛʘʥ ʧʘʡʚʘʥʜ ʯʦʢ. 

 

5.1.2. ʄʘʩʘʣʘ. ʏ˄ʟʠʣʠʰʛʘ ʠʰʣʘʸʪʛʘʥ ʙʫʨʯʘʢ ʯʦʢ ʙʠʣʘʥ ʧʘʡʚʘʥʜʣʘʥʛʘʥ 

ʫʣʘʥʤʘʥʠ ״ʠʩʦʙʣʘʥʛ. 

L 80x7 ʠʢʢʠʪʘ ʙʫʨʯʘʢʣʠ, ץʘʣʠʥʣʠʛʠ t=10ʤʤ ʣʠ ʬʘʩʦʥʢʘʛʘ ʙʠʨʠʢʪʠʨʠʣʛʘʥ 

ʙ˄ʣʩʘ, ʯ˄ʟʘʸʪʛʘʥ ʭʠʩʦʙʠʡ ʢʫʯ 500 ʢʅ ʛʘ ʪʝʥʛ. ʇ˄ʣʘʪ ʤʘʨʢʘʩʠ ʉʪ 3ʧʩ 5. 
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ɽʯʠʤ: ɹʫʨʯʘʢʣʠ ʯʦʢ ʠʢʢʠʪʘ ʢʝʩʠʤ ʙ˄ʡʠʯʘ ״ʠʩʦʙʣʘʥʘʜʠ: ʕʨʠʪʠʣʛʘʥ ʧ˄ʣʘʪ 

ʯʦʢʠ ʢʝʩʠʤʠ ʙ˄ʡʠʯʘ ʚʘ ʵʨʠʰ ʯʝʛʘʨʘʩʠʜʘʛʠ ʤʝʪʘʣʣʥʠʥʛ ʢʝʩʠʤʠ ʙ˄ʡʠʯʘ. ʆʧʫʰʢʘʜʘ 

ʯʦʢʥʠ ʫʟʫʥʣʠʛʠʥʠ ץʫʡʠʜʘʛʠ ʬʦʨʤʫʣʘʣʘʨ ʙʠʣʘʥ ʘʥʠץʣʘʡʤʠʟ. 
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Rwf  ï ʵʨʠʪʠʣʛʘʥ ʧ˄ʣʘʪ ʯʦʢʥʠʥʛ ״ʠʩʦʙʠʡ ץʘʨʰʠʣʠʛʠʥʠ ʘʥʠץʣʘʡʤʠʟ. 
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Rwz  ï ʵʨʠʰ ʯʝʛʘʨʘʩʠʜʘʛʠ ʤʝʪʘʣʣʥʠʥʛ ״ʠʩʦʙʠʡ ץʘʨʰʠʣʠʛʠ. 
22 65,163745,045,0 ʩʤʢʅʩʤʢʅRR wunwz =Ö=Ö=  

ɼʝʤʘʢ, ʦʧʫʰʢʘ ʯʦʢʥʠʥʛ ʫʟʫʥʣʠʛʠ 22,9ʩʤ ʛʘ ʪʝʥʛ. 

 

                     
ʈʘʩʤ 5.5. ɹʫʨʯʘʢʣʠ ʯʦʢ, ʬʝʨʤʘʥʠ ʪʝʧʘ ʪʦʢʯʘʩʠʥʠ ʫʩʪʫʥʛʘ ʙʠʨʠʢʪʠʨʠʣʠʰʠ 

 

ʇʝʨʦ ʯʦʢʥʠ ʫʟʫʥʣʠʛʠʥʠ ʘʥʠץʣʘʡʤʠʟ. 
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ɼʝʤʘʢ, ʧʝʨʦ ʯʦʢʥʠʥʛ ʫʟʫʥʣʠʛʠ 10,4ʩʤ ʛʘ ʪʝʥʛ. 

 

5.2. ɹʦʣʪʣʠ ʚʘ ʧʘʨʯʠʥ ʤʠʭʣʠ ʙʠʨʠʢʤʘʣʘʨ 

 

ɹʦʣʪʣʘʨ ʧʣ˄ʘʪ  ʢʦʥʩʪʨʫʢʮʠʷʣʘʨʥʠʥʛ ʤʦʥʪʘʞ ʙʠʨʠʢʤʘʣʘʨʠʜʘ ʠʰʣʘʪʠʣʘʜʠ. 

ɹʦʣʪʣʘʨ ʘʥʠץʣʠʛʠ ʥʦʨʤʘʣ, ʘʥʠץʣʠʛʠ ʦʰʠʨʠʣʛʘʥ, ʰʫʥʠʥʛʜʝʢ ʪ˄ʘ ʤʫʩʪʘ״ʢʘʤʣʠʛʠ  

ʭʠʣʣʘʨʛʘ  ʙʣ˄ʠʥʘʜʠ. ɸʥʠץʣʠʛʠ ʥʦʨʤʘʣ ʙʦʣʪʣʘʨ ʫʯʫʥ ʪʝʰʠʢʣʘʨʥʠʥʛ ʜʠʘʤʝʪʨʠ 
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ʙʦʣʪʣʘʨʥʠʥʛ ʜʠʘʤʝʪʨʠʛʘ ץʘʨʘʛʘʥʜʘ 2-3ʤʤ ʦʨʪʠץ, ʘʥʠץʣʠʛʠ ʦʰʠʨʠʣʛʘʥ ʙʦʣʪʣʘʨ 

ʫʯʫʥ ʵʩʘ ʙʦʣʪʣʘʨʥʠʥʛ ʜʠʘʤʝʪʨʠʛʘ ʪʝʥʛ ץʠʣʠʙ ʧʘʨʤʘʣʘʙ ʪʝʰʠʣʘʜʠ. 

 

 
 

ʈʘʩʤ 5.6. ɹʦʣʪ 

 

ɹʦʣʪʣʘʨ ʫʟʫʥʣʠʢʣʘʨʠ 40é200ʤʤ ʚʘ ʜʠʘʤʝʪʨʣʘʨʠ  10, 12, 14, 16, 18, 20, 22, 

24, 27, 30, 36, 42, 48ʤʤ ʣʠ ץʠʣʠʙ ʪʘʡʸʨʣʘʥʘʜʠ. ʈʝʟʙɹʘʣʠ ץʠʩʤʠʥʠʥʛ ʫʟʫʥʣʠʛʠ l0  

 ,ʫʡʠʜʘʛʠʯʘ ʪʘʥʣʘʥʘʜʠ: ʜʠʘʤʝʪʨʠ 10+14ʤʤ ʙʣ˄ʛʘʥ ʙʦʣʪʣʘʨ ʫʯʫʥ l0 =20+25ʤʤץ

ʜʠʘʤʝʪʨʠ 16+20ʤʤ ʣʠ ʙʦʣʪʣʘʨ ʫʯʫʥ l0= 28+30ʤʤ, ʜʠʘʤʝʪʨʠ 22+30ʤʤ ʙʣ˄ʛʘʥ 

ʙʦʣʪʣʘʨ ʫʯʫʥ l0=35+50ʤʤ. 

ʅʦʨʤʘʣ ʙʦʣʪʣʘʨ ʫʛʣʝʨʦʜʣʠ ʧʣ˄ʘʪʜʘʥ ʪʘʡʸʨʣʘʥʘʜʠ. ʀʰʣʘʙ ʯʠץʘʨʠʰ 

ʪʝʭʥʦʣʦʛʠʷʩʠʛʘ ץʘʨʘʙ ʤʫʩʪʘ״ʢʘʤʣʠʛʠ ʙʡ˄ʠʯʘ ʙʠʨ ʥʝʯʘ ʩʠʥʬʛʘ ʙʣ˄ʠʥʘʜʠ: 4,6 ʜʘʥ 

8,8 ʛʘʯʘ. ɹʦʣʪ ʤʫʩʪʘ״ʢʘʤʣʠʛʠ ʠʢʢʠʪʘ ʩʦʥ ʙʠʣʘʥ ʙʝʣʛʠʣʘʥʘʜʠ. ɹʠʨʠʥʯʠ ʩʦʥʥʠ 

ʠʢʢʠʥʯʠʩʠʛʘ ʢʧ˄ʘʡʪʠʨʩʘʢ, ʤʘʪʝʨʠʘʣʥʠʥʛ ʦץʠʰ ʯʝʛʘʨʘʩʠʜʘʛʠ ʥʦʨʤʘʣ 

 :ʣʘʡʤʠʟץʘʨʰʠʣʠʛʠʥʠ ʘʥʠץ
2/ʤʤʢʛRʫʧʊ=s  

ɹʠʨʠʥʯʠ ʩʦʥʥʠ 10-ʛʘ ʢʧ˄ʘʡʪʠʨʛʘʥʜʘ, ʧʣ˄ʘʪʥʠʥʛ ʚʘץʪʠʥʯʘ ʙʣ˄ʘʜʠʛʘʥ 

 ʘʨʰʠʣʠʛʠʥʠ ʪʦʧʘʤʠʟץ
2/ʤʤʢʛRʠʧɺ=s  

ʅʦʨʤʘʣ ʙʦʣʪʣʘʨʥʠʥʛ ʜʠʘʤʝʪʨʠ ʢʠʯʠʢʨʦץ ʙ˄ʣʛʘʥʠ ʫʯʫʥ, ʵʣʝʤʝʥʪʣʘʨ 

ʙʠʨʠʢʤʘʩʠ ʪʝʟ ʚʘ ʦʥʩʦʥ  ʙʘʞʘʨʠʣʘʜʠ, ʣʝʢʠʥ ʙʠʨʠʢʤʘ ʶʤʰʦץ (ʧʦʜʘʪʣʠʚrʡ-

ʢ˄ʯʫʚʯʘʥ) ʚʘ ʜʝʬʦʨʤʘʮʠʷ ״ʦʩʠʣ ʙʣ˄ʠʰ ʠʤʢʦʥʠʷʪʠ ʙʦʨ. ʐʫ ʪʫʬʘʡʣʠ ״ʘʤʤʘ 

ʙʦʣʪʣʘʨ ʙʠʨ ʭʠʣʜʘ ʠʰʣʘʤʘʡʜʠ. 

ɸʥʠץʣʠʛʠ ʦʰʠʨʠʣʛʘʥ ʙʦʣʪʣʘʨ ʙʠʣʘʥ ʙʣ˄ʛʘʥ ʙʠʨʠʢʤʘʣʘʨ ʞʫʜʘ ʩʠʬʘʪʣʠ, 

ʤʫʩʪʘ״ʢʘʤ ʚʘ ʜʝʬʦʨʤʘʮʠʷʩʠʟ ʙʣ˄ʘʜʠ. ʃʝʢʠʥ ʫʣʘʨʥʠ ʪʘʡʸʨʣʘʰ ʚʘ ʙʠʨʠʢʪʠʨʠʰ 

ʫʯʫʥ ʢʧ˄ ʚʘץʪ ʩʘʨʬʣʘʥʘʜʠ ʚʘ ץʠʡʠʥ ʘʤʘʣʛʘ ʦʰʘʜʠ. 

ɶʪʘ  ʤʫʩʪʘ״ʢʘʤʣʠ ʙʦʣʪʣʘʨ ʶץʦʨʠ ״ʘʨʦʨʘʪ ʙʠʣʘʥ ʠʰʣʦʚ  ʙʝʨʠʣʛʘʥ (40 ʍ, 40 

ʍʌɸ ʚʘ 38 ʍʉ) ʧʣ˄ʘʪʣʘʨʜʘʥ ʪʘʡʸʨʣʘʥʘʜʠ. ɶʪʘ ʤʫʩʪʘ״ʢʘʤ ʙʦʣʪʣʠ ʙʠʨʠʢʤʘʣʘʨ 

ʪʫʪʘʰʪʠʨʠʣʘʜʠʛʘʥ ץʠʩʤʣʘʨʥʠ ʫʰʙʫ ʙʦʣʪʣʘʨ ʙʠʣʘʥ ʪʦʨʪʠʙ ʙʠʨ ʙʠʨʠʛʘ ʥʠʩʙʘʪʘʥ 

ʢʘʪʪʘ ʢʫʯ ʙʠʣʘʥ ʩʠץʠʰ ʥʘʪʠʞʘʩʠʜʘ ʩʠץʠʣʘʜʠʛʘʥ ʩʠʨʪʣʘʨʜʘ ʶʟʘʛʘ ʢʝʣʫʚʯʠ 

ʠ hץʘʣʘʥʠʰ ʢʫʯʠ ʪʫʬʘʡʣʠ ʠʰʣʘʡʜʠ. ʀʰץʘʣʘʥʠʰ ʢʫʯʠʥʠ ʦʰʠʨʠʰ ʫʯʫʥ 

ʙʠʨʠʢʪʠʨʠʣʘʸʪʛʘʥ ץʠʩʤʣʘʨʥʠʥʛ ʪʫʪʘʰʘʜʠʛʘʥ ʩʠʨʪʣʘʨʠ ʤʦʡ, ʟʘʥʛ ʚʘ ʙʦʰץʘ 

ʠʬʣʦʩʣʘʨʜʘʥ ʪʦʟʘʣʘʥʘʜʠ. 
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ɹʦʣʪʣʘʨʥʠʥʛ ʪʦʨʪʠʣʠʰ ʢʫʯʠʥʠ ʙʝʣʛʠʣʘʰ ʤʘץʩʘʜʠʜʘ ʫʣʘʨ ʤʘʭʩʫʩ ʢʘʣʠʪʣʘʨ 

ʙʠʣʘʥ ʤʘ״ʢʘʤʣʘʥʘʜʠ. ɶʪʘ ʤʫʩʪʘ״ʢʘʤ ʙʦʣʪʣʘʨ ʪʫʨʣʠ ʢʫʯʣʘʨ ʪʘʲʩʠʨʠʛʘ ʙʘʨʜʦʰ 

ʙʝʨʘʜʠʛʘʥ, ʠʰʦʥʯʣʠ, ʩʠʣʞʠʤʘʡʜʠʛʘʥ ʙʠʨʠʢʤʘ ʙ˄ʣʠʰʠʥʠ ʪʘʲʤʠʥʣʘʡʜʠ. 

 

 

 
 

 

ʈʘʩʤ 5.6.ʘ. ɹʦʣʪʣʠ ʙʠʨʠʢʤʘʣʘʨ 
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ʈʘʩʤ 5.6.ʙ. ʇʘʨʯʠʥ ʤʠʭʣʠ ʙʠʨʠʢʤʘʣʘʨ 

 

5.2.1. ɹʦʣʪʣʠ ʙʠʨʠʢʤʘʣʘʨʥʠ ״ʠʩʦʙʣʘʰ 

 

ɹʦʣʪʣʘʨ ץʠʨץʠʣʠʰ, ʵʟʠʣʠʰ ʚʘ ʯʟ˄ʠʣʠʰʛʘ ʠʰʣʘʰʠ ʤʫʤʢʠʥ. ʐʫ ʩʘʙʘʙʜʘʥ, 

ʙʦʣʪʣʠ ʙʠʨʠʢʤʘ ʫʯʪʘ ʢʫʯʣʘʥʛʘʥʣʠʢ ״ʦʣʘʪʠ ʫʯʫʥ ʘʡʨʠʤ-ʘʡʨʠʤ ʪʝʢʰʠʨʠʙ 

ʢ˄ʨʠʣʘʜʠ. ɹʫ ʪʝʢʰʠʨʠʰʜʘʥ ʘʩʦʩʠʡ ʤʘץʩʘʜ ï ʙʠʨʠʢʤʘʜʘʛʠ ʪʘʲʩʠʨ ʵʪʘʸʪʛʘʥ 

 ʦʙʠʣʠʷʪʠʛʘ ʵʛʘ ʙʣ˄ʛʘʥ ʙʦʣʪʣʘʨ ʩʦʥʠʥʠץ ʠʣʠʰץ ʘʙʫʣץ ʠʩʦʙʠʡ ʢʫʯʥʠ״

ʘʥʠץʣʘʰʜʠʨ. ʊʘʲʩʠʨ ʵʪʘʸʪʛʘʥ ʪʘʰץʠ ʢʫʯ ʙʦʣʪʣʘʨʛʘ ʪʝʥʛ ʪʘʲʩʠʨ ʵʪʤʦץʜʘ ʜʝʙ 

ʬʘʨʘʟ ץʠʣʠʙ ״ʠʩʦʙʣʘʥʘʜʠ. ɹʠʪʪʘ ʙʦʣʪ ץʘʙʫʣ ץʠʣʠʰʠ ʤʫʤʢʠʥ ʙʣ˄ʛʘʥ ״ʠʩʦʙʠʡ 

ʢʫʯʥʠ (Nʚ) ץʫʡʠʜʘʛʠ ʬʦʨʤʫʣʘʣʘʨ ʙʡ˄ʠʯʘ ʘʥʠץʣʘʥʘʜʠ: 

ɹʦʣʪ ץʠʨץʠʣʠʰʛʘ ʠʰʣʘʸʪʛʘʥ ʙʣ˄ʩʘ, 

sBBSBS nARN ÖÖÖ= g                    (5.12) 

ʧʘʢʝʪ ʤʘʪʝʨʠʘʣʣʘʨʠ ʵʟʠʣʠʰʛʘ ʠʰʣʘʸʪʛʘʥʜʘ 

ä= tdRN ɺɺʈɺʈ g                       (5.13) 

ʯ˄ʟʠʣʠʰʜʘ ʵʩʘ  ɺnɺʝɺt ɸRN =  

ʙʫ ʝʨʜʘ: -ɺtɺʈɺS RRR ʙʦʣʪʣʠ ʙʠʨʠʢʤʘʣʘʨʥʠʥʛ ״ʠʩʦʙʠʡ ץʘʨʰʠʣʠʢʣʘʨʠ; 

           d ï ʙʦʣʪʥʠʥʛ ʜʠʘʤʝʪʨʠ; 

           -Ö= 4/2dɸ p ʙʦʣʪʥʠʥʛ ʢʝʩʠʤ ʶʟʘʩʠ; 

          -Ö= 4/2

0dAɺʇ p ʙʦʣʪ ʢʝʩʠʤʠʥʠʥʛ ʥʝʪʪʦ ʶʟʘʩʠ; 

          ns ï ʙʦʣʪʜʘʛʠ ץʠʨץʠʣʠʰ ʢʝʩʠʤʣʘʨʠʥʠʥʛ ʩʦʥʠ; 

          St ï ʙʠʪʪʘ ʡʥ˄ʘʣʠʰʜʘ ʵʟʠʣʘʜʠʛʘʥ ʵʣʝʤʝʥʪʣʘʨʥʠʥʛ ʵʥʛ ʢʠʯʠʢ 

ʞʘʤʣʘʥʛʘʥ ץʘʣʠʥʣʠʛʠ; 

          gʚ ï ʙʠʨʠʢʤʘʥʠʥʛ ʠʰʣʘʰ ʰʘʨʦʠʪʠʥʠ ʵʲʪʠʙʦʨʛʘ ʦʣʫʚʯʠ ʢʦʵʬʬʠʮʠʝʥʪ. 

ɹʠʨʠʢʤʘʜʘʛʠ ʙʦʣʪʣʘʨ ʩʦʥʠ ץʫʡʠʜʘʛʠ ʬʦʨʤʫʣʘ ʙʡ˄ʠʯʘ ʘʥʠץʣʘʥʘʜʠ: 
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[ ] cɺN

N
n

gÖ
²

min

                         (5.14) 

ʙʫ ʝʨʜʘ: [ ] -
minɺN  ʙʠʪʪʘ ʙʦʣʪʥʠʥʛ ʵʥʛ ʢʠʯʠʢ ʶʢ ʢʪ˄ʘʨʫʚʯʘʥʣʠʛʠ. 

ɶʪʘ ʤʫʩʪʘ״ʢʘʤ ʙʦʣʪʣʘʨʥʠ ״ʠʩʦʙʣʘʰ ץʫʡʠʜʘʛʠ ʪʘʨʪʠʙʜʘ ʙʘʞʘʨʠʣʘʜʠ. ɸʚʚʘʣʦ 

ʙʦʣʪʥʠʥʛ ʪʣ˄ʘ ʪʦʨʪʠʣʠʰʠʜʘʛʠ ʙʡ˄ʣʘʤʘ ʟʨ˄ʠץʠʰ ʢʫʯʠ ʪʦʧʠʣʘʜʠ. ʉʥ˄ʛ ʙʠʪʪʘ ʙʦʣʪ 

ʙʠʣʘʥ ʤʘ״ʢʘʤʣʘʥʛʘʥ ʵʣʝʤʝʥʪʣʘʨʜʘʛʠ ʪʫʪʘʰ ʩʠʨʪʣʘʨʜʘʥ ״ʘʨ ʙʠʨʠʥʠʥʛ ץʘʙʫʣ ץʠʣʘ 

ʦʣʘʜʠʛʘʥ ״ʠʩʦʙʠʡ ʢʫʯ ʘʥʠץʣʘʥʘʜʠ; 

h

ɺnɺɺhɺh ɸRQ
g

m
g ÖÖÖ=                         (5.15) 

ʙʫ ʝʨʜʘ: Rɺh=0,7ÖRɺʠʧ ï ʪ˄ʘ ʤʫʩʪʘ״ʢʘʤʣʠ ʙʦʣʪʥʠʥʛ ʯʟ˄ʠʣʠʰʜʘʛʠ  ״ʠʩʦʙʠʡ 

  ,ʘʨʰʠʣʠʛʠץ

       m - ʠ hץʘʣʘʥʠʰ ʢʦʵʬʬʠʮʠʝʥʪʠ, פʄפʜʘʛʠ 2.03.05-97 13.2-ʞʘʜʚʘʣʜʘʥ 

 ,ʠʣʠʥʘʜʠץ ʘʙʫʣץ

       gh ï ʠʰʦʥʯʣʠʣʠʢ ʢʦʵʬʬʠʮʠʝʥʪʠ, פʄ13.2 .2.03.05-97 פ-ʞʘʜʚʘʣʜʘʥ ץʘʙʫʣ 

 ,ʠʣʠʥʘʜʠץ

             gʚ ï ʙʠʨʠʢʤʘ ʠʰʣʘʰ ʰʘʨʦʠʪʠʥʠʥʛ ʵʲʪʠʙʦʨʛʘ ʦʣʘʜʠʛʘʥ ʢʦʵʬʬʠʮʠʝʥʪʠ, 

ʙʦʣʪʣʘʨ ʩʦʥʠʛʘ ʙʦסʣʠץ: ʩʦʥʠ 5-ʛʘʯʘ ʙʣ˄ʛʘʥʜʘ ʢʦʵʬʬʠʮʠʝʥʪ 0,8ʛʘ 

ʪʝʥʛ, 5ÒnÒ10 ʙʣ˄ʩʘ, gɺ=0,9 ʛʘ ʪʝʥʛ, ʘʛʘʨʜʘ n > 10 ʫʥʜʘ gɺ=1 ʛʘ ʪʝʥʛ,    

-Ö= 4/2

0dAɺʇ p ʙʦʣʪ ʢʝʩʠʤʠʥʠʥʛ ʥʝʪʪʦ ʶʟʘʩʠ. 

5.2 ʞʘʜʚʘʣ. 
 

ʋʣʘʥʘʸʪʛʘʥ ʶʟʘʣʘʨʥʠ 

ʠʰʣʘʰ (ʪʦʟʘʣʘʰ) ʫʩʫʣʠ 

ɹʦʣʪʣʘʨʥʠʥʛ 

ʪʦʨʪʠʣʠʰʠʥʠ 

ʨʦʩʪʣʘʰ ʫʩʫʣʠ 

ʀ hץʘʣʘʥʠʰ 

ʢʦʵʬʬʠʮʠʝʥʪʠ 

m 

ʂʝʨʪʠʢ ʚʘ d ʙʦʣʪʣʘʨ ʥʦʤʠʥʘʣ 

ʜʠʘʤʝʪʨʣʘʨʠʥʠʥʛ ʶʢʣʘʥʠʰʠ ʚʘ 

ʪʫʨʣʠʣʠʛʠʜʘʛʠ gh 

ʢʦʵʬʬʠʮʠʝʥʪʣʘʨʠ, ʤʤ 

 

ɼʠʥʘʤʠʢ ʚʘ 

d=3-6 ʙ˄ʣʛʘʥ 

 ʦʣʠʜʘʛʠ;ʩʪʘʪʠʢ״

ɺʘ d=5-6 ʙ˄ʣʛʘʥ 

ʭʦʣʠʜʘʛʠ 

ɼʠʥʘʤʠʢ ʚʘ 

d=1 ʙ˄ʣʛʘʥ 

 ;ʦʣʜʘʛʠ״

ʩʪʘʪʠʢ ʚʘ d=1-

4 ʙ˄ʣʛʘʥ 

 ʦʣʜʘʛʠ״

1.ʀʢʢʠ ʶʟʘʥʠ 

ʢʦʥʩʝʨʚʘʮʠʷʩʠʟ 

ʜʨʦʙʦʤʸʪʣʘʰ ʚʘ 

ʜʨʦʙʦʩʪʨʫʡʣʘʰ 

2.ʍʫʜʜʠ ʰʫʥʠʥʛ ʟ˄ʠ, 

ʢʦʥʩʝʨʚʘʮʠʷ 

ʙʠʣʘʥ (ʨʫʭ ʸʢʠ 

ʘʣʶʤʠʥʠʡʥʠ 

ʢʫʢʫʥʣʘʰʪʠʨʠʰ 

ʦʨץʘʣʠ 

ʤʝʪʘʣʣʘʰʪʠʨʠʰ. 

3.ɹʠʨ ʶʟʘʥʠ ʧʦʣʠʤʝʨ 

ʢʣʝʡʠ ʙʠʣʘʥ 

ʢʦʥʩʝʨʚʘʮʠʷʣʘʰʪʠʨʠʰ 

ʦʨץʘʣʠ ʧʠʪʨʘ ץʠʣʠʰ 

ʚʘ ʢʘʨʙʦʨʫʥʜ 

ʢʫʢʫʥʠʥʠ ʩʝʧʠʰ, 

M ʙ˄ʡʠʯʘ 

 

 

a ʙ˄ʡʠʯʘ 

M ʙ˄ʡʠʯʘ 

a  ʙ˄ʡʠʯʘ 

 

 

 

 

 

ʄ ʙ˄ʡʠʯʘ 

a ʙ˄ʡʠʯʘ 

 

 

 

0,58 

 

 

0,58 

0,50 

0,50 

 

 

 

 

 

0,50 

0,50 

 

 

 

 

1,35 

 

 

1,20 

1,35 

1,20 

 

 

 

 

 

1,35 

1,20 

 

 

 

 

1,12 

 

 

1,02 

1,12 

1,02 

 

 

 

 

 

1,12 

1,02 

 

 

 

 



45  

 

ʠʢʢʠʥʯʠ ʶʟʘʥʠ 

ʢʦʥʩʝʨʚʘʮʠʷʣʘʰʩʠʟ 

ʧ˄ʣʘʪ ʪʦʟʘʣʘʛʠʯʣʘʨʠ 

ʙʠʣʘʥ ʠʰʣʘʰ. 

4.ʀʢʢʠ ʶʟʘʥʠ 

ʢʦʥʩʝʨʚʘʮʠʷʣʘʰʩʠʟ 

ʛʘʟ ʦʣʦʚʠ ʙʠʣʘʥ 

ʠʰʣʘʰ. 

5.ʀʢʢʠ ʶʟʘʥʠ ʧʣ˄ʘʪ 

ʪʦʟʘʣʘʛʠʯʣʘʨ ʙʠʣʘʥ 

ʠʰʣʘʰ. 

6. ʀʰʣʦʚʩʠʟ. 

 

 

 

 

 

ʄ ʙ˄ʡʠʯʘ 

a ʙ˄ʡʠʯʘ 

 

 

ʄ ʙ˄ʡʠʯʘ 

a ʙ˄ʡʠʯʘ 

 

ʄ ʙ˄ʡʠʯʘ 

a  ʙ˄ʡʠʯʘ 

 

 

 

 

 

0,42 

0,42 

 

 

0,35 

0,35 

 

0,25 

0,25 

 

 

 

 

 

 

1,35 

1,20 

 

 

1,35 

1,25 

 

1,70 

1,50 

 

 

 

 

 

 

1,12 

1,02 

 

 

1,17 

1,06 

 

1,30 

1,20 

 

ʕʩʣʘʪʤʘʣʘʨ: 1.ɹʦʣʪʣʘʨʥʠ ʄ ʙʡ˄ʠʯʘ ʨʦʩʪʣʘʰ ʫʩʫʣʠ ʘʡʣʘʥʪʠʨʠʰ ʧʘʡʪʠ 

ʙ˄ʡʠʯʘ ʨʦʩʪʣʘʰ, a- ʙ˄ʡʠʯʘ ʵʩʘ ʛʘʡʢʘ ʙʫʨʠʣʠʰʠ ʙʫʨʯʘʛʠ ʙʡ˄ʠʯʘ ʨʦʩʪʣʘʰʥʠ 

ʙʠʣʜʠʨʘʜʠ. 

2. ʀʰץʘʣʘʥʠʰ m- ʢʦʵʬʬʠʮʠʝʥʪʣʘʨʠʥʠʥʛ  ʞʘʜʚʘʣʜʘ ʢʨ˄ʩʘʪʠʣʛʘʥʣʘʨʜʘʥ 

 ʘ ʠʰʣʘʰ ʫʩʫʣʣʘʨʠʥʠ ʫʣʘʥʘʸʪʛʘʥ ʶʟʘʣʘʨ ʫʯʫʥץʠʡʤʘʪʣʘʨʠʥʠ ʪʘʲʤʠʥʣʦʚʯʠ  ʙʦʰץ

 :ʣʘʥʘʜʠץʘʣʠ ʘʥʠץʫʡʠʜʘʛʠ ʬʦʨʤʫʣʘ ʦʨץ ʣ˄ʣʘʰʛʘ ʨʫʭʩʘʪ ʵʪʠʣʘʜʠ. ɹʦʣʪʣʘʨ ʩʦʥʠץ

kQ

N
n

cBhg
²                    (5.16) 

 ʢ- ʫʣʘʥʘʸʪʛʘʥ ʵʣʝʤʝʥʪʣʘʨʥʠʥʛ ʠʰץʘʣʘʥʠʰ ʶʟʘʣʘʨʠ  ʩʦʥʠ. 

5.2.2. ɹʦʣʪʣʘʨ ʙʠʨʠʢʤʘʜʘ ʞʦʡʣʘʰʪʠʨʠʣʠʰʠ 

1. ɹʦʣʪʣʘʨ ʦʨʘʩʠʜʘʛʠ ʤʘʩʦʬʘ: ʘ) ʤʠʥʠʤʘʣ ï 2,5Öd; ʙ) ʤʘʢʩʠʤʘʣ ï ʯʝʢʢʘ 

  ʘʪʦʨʜʘʛʠ 16Öd ʸʢʠ 24Ötץ ʘʪʦʨʜʘʛʠ - 8Öd ʸʢʠ 12Öt; ʚ) ʤʘʢʩʠʤʘʣ ï ˄ʨʪʘץ

ʯ˄ʟʠʣʘʜʠʛʘʥ, 12Öd  y ʢʠ 18Öt  ʩʠץʠʣʘʜʠʛʘʥ. 

2. ʵʣʝʤʝʥʪ ʯʝʢʢʘʩʠʜʘʥ ʙʦʣʪʛʘʯʘ ʙ˄ʣʘʜʠʛʘʥ ʤʘʩʦʬʘ: 

ʘ) ʤʠʥʠʤʫʤ ʪʘʲʩʠʨ ʵʪʘʸʪʛʘʥ ʢʫʯʥʠ ʸʥʠ ʙ˄ʡʣʘʙ ʪʘʲʩʠʨ ʵʪʩʘ ï 2d, 

ʙ) ʪʘʲʩʠʨ ʵʪʘʸʪʛʘʥ ʢʫʯ ʢ˄ʥʜʘʣʘʥʛ ʢʝʩʠʤ ʙ˄ʡʣʘʙ ʪʘʲʩʠʨ ʵʪʩʘ ï 1,5d ʚʘ ʧʨʦʢʘʪ  

ʵʣʝʤʝʥʪʣʘʨʜʘ 1,2 d; 

ʚ) ʤʘʢʩʠʤʘʣ  4d ʸʢʠ 8t. 

5.2.1. ʄʘʩʘʣʘ. ʌʝʨʤʘʥʠ ʪʝʧʘ ʪʦʢʯʘʩʠʥʠ ʫʩʪʫʥʛʘ ʙʠʨʠʢʪʠʨʘʜʠʛʘʥ ʙʦʣʪʣʘʨʥʠ 

ʜʠʘʤʝʪʨʠʥʠ ʘʥʠץʣʘʥʛ? ʌʝʨʤʘʥʠ ʪʝʧʘ ʪʦʢʯʘʩʠ ʫʩʪʫʥʛʘ 4-ʪʘ ʙʦʣʪ ʙʠʣʘʥ 

ʙʠʨʠʢʪʠʨʠʣʛʘʥ. ʏ˄ʟʘʸʪʛʘʥ ״ʠʩʦʙʠʡ ʢʫʯ 500 ʢʅ ʛʘ ʪʝʥʛ. (ʨʘʩʤ 5.5.) 

ɽʯʠʤ: ɹʠʪʪʘ ʙʦʣʪʛʘ ʪʘʲʩʠʨ ʵʪʘʸʪʛʘʥ ״ʠʩʦʙʠʡ ʢʫʯʥʠ ʘʥʠץʣʘʡʤʠʟ. 

kH
N

Nbt 125
4

500

4
===  

ʏ˄ʟʠʣʠʰʛʘ ʠʰʣʘʸʪʛʘʥ ʙʦʣʪʥʠ ʶʢ ʢ˄ʪʘʨʠʰ ץʦʙʠʣʠʷʪʠ ץʫʡʠʜʘʛʠ ʬʦʨʤʫʣʘ 

ʙʠʣʘʥ ʪʦʧʠʣʘʜʠ.             [ ]
4

2

0d
RARN ynybt

Ö
=Ö=

p
 

ɹʫʥʜʘʥ       
[ ]
pÖ

=
y

bt

R

N
d

4
0  

ʙʦʣʪʥʠ ʶʢ ʢ˄ʪʘʨʠʰ ץʦʙʠʣʠʷʪʠʥʠ ʪʘʲʩʠʨ ʵʪʘʸʪʛʘʥ ״ʠʩʦʙʠʡ ʢʫʯʛʘ ʪʝʥʛ ʜʝʙ: 
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( )
cʤd 63,2

10014,3230

)10(0,1254 3

0 =
ÖÖ

ÖÖ
=  

ʚʘ ʨʝʟʙʘʥʠ ʙʘʣʘʥʜʣʠʛʠʥʠ ʵʲʪʠʙʦʨʛʘ ʦʣʠʙ ʙʦʣʪʥʠ ʜʠʘʤʝʪʨʠʥʠ ʘʥʠץʣʘʡʤʠʟ 

d=30ʤʤ. 

5.2.2. ʄʘʩʘʣʘ. ʏ˄ʟʠʣʠʰʛʘ ʠʰʣʘʸʪʛʘʥ ʙʦʣʪʣʠ ʙʠʨʠʢʤʘʥʠ ״ʠʩʦʙʣʘʥʛ. ʅʦʨʤʘʣ 

ʙʦʣʪʣʘʨʥʠ ʜʠʘʤʝʪʨʠ 18ʤʤ ʛʘ ʪʝʥʛ, ʫʣʘʨʥʠ ʩʦʥʠʥʠ ʪʦʧʠʥʛ ʚʘ ʙʠʨʠʢʤʘʜʘ 

ʞʦʡʣʘʰʪʠʨʠʥʛ, ʘʩʦʩʠʡ ʵʣʝʤʝʥʪʥʠ ʟʘʠʬʣʘʰʛʘʥ ʢʝʩʠʤʜʘʛʠ ʢʫʯʣʘʥʠʰʥʠ ʘʥʠץʣʘʥʛ?  

ʏ˄ ʟʘʸʪʛʘʥ ״ʠʩʦʙʠʡ ʢʫʯ 800 ʢʅʛʘ ʪʝʥʛ. ʇ˄ʣʘʪ ʤʘʨʢʘʩʠ ʉʪ 3ʢʧ 2. 

ʈʘʩʤ 5.7. ɹʦʣʪʣʠ ʙʠʨʠʢʤʘ 

ɽʯʠʤʠ. ɹʠʪʪʘ ʙʦʣʪ ץʘʙʫʣ ץʠʣʠʰʠ ʤʫʤʢʠʥ ʙ˄ʣʛʘʥ ״ʠʩʦʙʠʡ ʢʫʯʥʠ 

ʘʥʠץʣʘʡʤʠʟ:  

ɹʦʣʪ ץʠʨץʠʣʠʰʛʘ ʠʰʣʘʸʪʛʘʥʜʘ. 

2
22

54,2
4

8,114,3

4

6107254,29,01334

ʩʤ
d

ɸ

ʢʛnARN cbbsbs

=
Ö

=
Ö

=

=ÖÖÖ=ÖÖÖ=

p

g

 

ʇʘʢʝʪ ʤʘʪʝʨʠʘʣʣʘʨʠ ʵʟʠʣʠʰʛʘ ʠʰʣʘʸʪʛʘʥʜʘ. 

ʢʛtdRN bʚʨʚʨ 97524,18,19,04300 =ÖÖÖ=ÖÖ= äg  

ɹʠʨʠʢʤʘʜʘʛʠ ʙʦʣʪʣʘʨ ʩʦʥʠʥʠ ʘʥʠץʣʘʡʤʠʟ. 

[ ]
1,13

16107

80000

min

=
Ö

=
Ö

=
ʢʛ

ʢʛ

N

N
n

cb g
 

ɹʦʣʪʣʘʨʥʠ ʩʦʥʠʥʠ 14 ʪʘ ʜʝʙ ץʘʙʫʣ ץʠʣʠʙ ʦʣʘʤʠʟ ʚʘ ʙʠʨʠʢʤʘʜʘ 

ʞʦʡʣʘʰʪʠʨʘʤʠʟ. ɹʠʨʠʥʯʠ ץʘʪʦʨʛʘ 5 ʪʘ ʠʢʢʠʥʯʠ ץʘʪʦʨʛʘ 4 ʪʘ ʚʘ ʫʯʠʥʯʠ ץʘʪʦʨʛʘ 5 

ʪʘ. ɾʘʤʠ ʙʠʨʠʢʤʘʛʘ 28 ʪʘ ʙʦʣʪʣʘʨ ʞʦʡʣʘʰʪʠʨʠʣʘʜʠ. 

ʕʣʝʤʝʥʪʥʠ ʟʘʠʬʣʘʰʛʘʥ ʢʝʩʠʤ ʶʟʘʩʠʥʠ ʘʥʠץʣʘʡʤʠʟ ʚʘ ʫʥʜʘ ״ʦʩʠʣ 

ʙʣ˄ʘʸʪʛʘʥ ʢʫʯʣʘʥʠʰʥʠ ʪʦʧʘʤʠʟ. 

ʄʇʘʄʇʘ
H

A

N

ʩʤɸ

cn

ʧ

230220
14,36

800000

4,364,1254,136 2

B=
Ö

==

=ÖÖ-Ö=

g
s

 

ɹʠʨʣʘʰʪʠʨʘʜʠʛʘʥ ʬʘʩʦʥʢʘʥʠ ʣ˄ʯʘʤʣʘʨʠʥʠ ʘʥʠץʣʘʡʤʠʟ. 
( ) ʩʤ4,3212228,125,28,1 =+ÖÖÖ+ÖÖ  

ɼʝʤʘʢ, ʧʨʦʢʣʘʜʢʘʥʠ ˄ʣʯʘʤʣʘʨʠ 360ʭ340ʭ8 2ʪʘ ʚʘʨʘץʘʩʠʤʦʥ ʧʣ˄ʘʪ 

ʩʦʨʪʘʤʝʥʪʠʜʘʥ ʦʣʠʥʘʜʠ.  
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5.2.3. ʄʘʩʘʣʘ. ʖץʦʨʠ ʤʫʩʪʘ״ʢʘʤʣʠ ʙʦʣʪʣʘʨ ʙʠʣʘʥ ʙʠʨʠʢʪʠʨʠʣʛʘʥ 

ʙʠʨʠʢʤʘʥʠ ״ʠʩʦʙʣʘʥʛ. ʏ˄ʟʘʸʪʛʘʥ ״ʠʩʦʙʠʡ ʢʫʯ 800 ʢʅ ʛʘ ʪʝʥʛ. ɹʦʣʪʣʘʨʥʠ 

ʜʠʘʤʝʪʨʠ 18ʤʤ ʛʘ ʪʝʥʛ.  

ʇ ʣ˄ʘʪ ʤʘʨʢʘʩʠ 40 ʍʌɸ  

Rbun =13500 ʢʛ£ʩʤ2, 1350 ʄʇʘ. 

ɹʦʣʪʣʘʨʥʠ ʩʦʥʠʥʠ ʘʥʠץʣʘʙ 

ʙʠʨʠʢʤʘʜʘ ʞʦʡʣʘʰʪʠʨʠʥʛ. ɸʩʦʩʠʡ 

ʵʣʝʤʝʥʪʥʠ ʟʘʠʬʣʘʰʛʘʥ ʢʝʩʠʤʜʘʛʠ 

ʢʫʯʣʘʥʠʰʥʠ ʘʥʠץʣʘʥʛ? 
 

 

 

ʈʘʩʤ 5.8. ʖץʦʨʠ ʤʫʩʪʘ״ʢʘʤʣʠ ʙʦʣʪʣʘʨ ʙʠʣʘʥ ʙʠʨʠʢʪʠʨʠʣʛʘʥ ʙʠʨʠʢʤʘ. 

ɽʯʠʤʠ. ɹʠʪʪʘ ʙʦʣʪ ʙʠʣʘʥ ʤʘʭʢʘʤʣʘʥʛʘʥ ʵʣʝʤʝʥʪʣʘʨʜʘʛʠ ʪʫʪʘʰ ʩʠʨʪʣʘʨʜʘʥ 

 :ʣʘʡʤʠʟץʠʩʦʙʠʡ ʢʫʯʥʠ ʘʥʠ״ ʠʣʘ ʦʣʘʜʠʛʘʥץ ʘʙʫʣץ ʘʨ ʙʠʨʠʥʠʥʛ״
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ɹʠʨʠʢʤʘʛʘ ʪʘʣʘʙ ץʠʣʛʘʥ ʙʦʣʪʣʘʨʥʠ ʩʦʥʠʥʠ ʘʥʠץʣʘʡʤʠʟ: 

1,7
2145,56

800
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g
 

ɹʦʣʪʣʘʨʥʠ ʩʦʥʠʥʠ 8 ʜʝʙ ץʘʙʫʣ ץʠʣʠʙ ʦʣʘʤʠʟ ʚʘ ʙʠʨʠʢʤʘʜʘ 

ʞʦʡʣʘʰʪʠʨʘʤʠʟ. 

 ʘʪʦʨʛʘ 4-ʪʘ ʙʦʣʪ ʞʦʡʣʘʰʪʠʨʘʤʠʟ. ɾʘʤʠ ʙʠʨʠʢʤʘʛʘ 16ïʪʘ ʙʦʣʪץ ʘʨ׳

ʞʦʡʣʘʰʪʠʨʠʣʘʜʠ. 

ʕʣʝʤʝʥʪʥʠ ʟʘʠʬʣʘʰʛʘʥ ʢʝʩʠʤ ʶʟʘʩʠʥʠ ʘʥʠץʣʘʙ ʫʥʜʘ ״ʦʩʠʣ ʙʣ˄ʘʸʪʛʘʥ 

ʢʫʯʣʘʥʠʰʥʠ ʪʦʧʘʤʠʟ. 
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ɹʠʨʣʘʰʪʠʨʘʜʠʛʘʥ ʬʘʩʦʥʢʘʥʠ ˄ʣʯʘʤʣʘʨʠʥʠ ʘʥʠץʣʘʡʤʠʟ. 
( ) ( ) ʩʤdd 4,24128,15,228,12125,222 =+ÖÖ+ÖÖ=+ÖÖ+ÖÖ  

ɼʝʤʘʢ, ʧʨʦʢʣʘʜʢʘʥʠ ʣ˄ʯʘʤʣʘʨʠ 360ʭ250ʭ8ʭ2ʪʘ ʚʘʨʘץʘʩʠʤʦʥ ʧ˄ʣʘʪ 

ʩʦʨʪʘʤʝʥʪʠʜʘʥ ʦʣʠʥʘʜʠ. 

 

ʅʘʟʦʨʘʪ ʩʘʚʦʣʣʘʨʠ. 

 

1) ʕʣʝʢʪʨ ʸʡʠ ʸʨʜʘʤʠʜʘ ʧʘʡʚʘʥʜʣʘʰ ʢʠʤʣʘʨ ʪʦʤʦʥʠʜʘʥ ʢʘʰʬ 

ʵʪʠʣʛʘʥ? 

2) ʕʣʝʢʪʨ ʸʡʠ ʙʠʣʘʥ ʧʘʡʚʘʥʜʣʘʰ ʫʩʫʣʣʘʨʠ? 

3) ʋʯʤʘ-ʫʯ ʯʦʢʥʠ ״ʠʩʦʙʣʘʰ ץʘʡʩʠ ʬʦʨʤʫʣʘ ʦʨץʘʣʠ ʙʘʞʘʨʠʣʘʜʠ? 
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4) ɹʫʨʯʘʢʣʠ ʯʦʢʥʠ ״ʠʩʦʙʣʘʰ ץʘʡʩʠ ʬʦʨʤʫʣʘʣʘʨ ʦʨץʘʣʠ 

ʙʘʞʘʨʠʣʘʜʠ? 

5) ʋʯʤʘ-ʫʯ ʧʘʡʚʘʥʜ ʯʦʢʣʘʨʠʥʠʥʛ ʰʘʢʣʣʘʨʠ? 

6) ɹʦʣʪʣʘʨʥʠ ʭʠʣʣʘʨʠ? 

7) ɹʦʣʪʣʠ ʙʠʨʠʢʤʘʣʘʨ ץʘʥʜʘʡ ״ʠʩʦʙʣʘʥʘʜʠ? 

8) ɶʪʘ ʤʫʩʪʘ״ʢʘʤʣʠ ʙʦʣʪʣʘʨ ʙʠʣʘʥ ʙʘʞʘʨʠʣʛʘʥ ʙʠʨʠʢʤʘʣʘʨ ץʘʥʜʘʡ 

ʪʘʨʪʠʙʜʘ ״ʠʩʦʙʣʘʥʘʜʠ? 

9) ɹʦʣʪʣʘʨ ʙʠʨʠʢʤʘʜʘ ץʘʥʜʘʡ ʞʦʡʣʘʰʪʠʨʠʣʘʜʠ? 

 

6 ï ʙʦʙ. ʄɽʊɸʃʃ ʊɶʉʀʅʃʀ  ʂʆʅʉʊʈʋʂʎʀʗʃɸʈ  

 

ʊ˄ʩʠʥʣʘʨ ï ʞʘʤʦʘʪ ʚʘ ʪʫʨʘʨ-ʞʦʡ ʙʠʥʦʣʘʨʠʥʠʥʛ ʩʠʥʯʠʥʠ  ʷʨʘʪʠʰʜʘ, ʠʰʣʘʙ 

ʯʠץʘʨʠʰ ʤʘʡʜʦʥʯʘʣʘʨʠʥʠ ץʫʨʠʰʜʘ ץʘʚʘʪʣʘʨʘʨʦ ʸʧʤʘʣʘʨʠʜʘ, ʢʧ˄ʨʠʢʣʘʨʜʘ ʚʘ 

ʙʦhץʘ ʙʠʨ ץʘʪʦʨ ʩʦ״ʘʣʘʨʜʘ ץʣ˄ʣʘʥʠʣʘʜʠ. ʊʩ˄ʠʥʣʘʨʜʘʥ ʢʝʥʛ ʢʣ˄ʘʤʜʘ 

ʬʦʡʜʘʣʘʥʠʰʥʠʥʛ ʘʩʦʩʠʡ ʩʘʙʘʙʣʘʨʠʜʘʥ ʙʠʨʠ ʪʩ˄ʠʥ ʢʦʥʩʪʨʫʢʮʠʷʩʠʥʠʥʛ 

ʦʜʜʠʡʣʠʛʠ ʚʘ ʫʥʜʘʥ ʬʦʡʜʘʣʘʥʠʰʥʠʥʛ ʠʰʦʥʯʣʠʣʠʛʠʜʘʜʠʨ. ʂʦʥʩʪʨʫʢʪʠʚ ʰʘʢʣʠ 

 ץʫʣʘʡ, ʙʘʣʘʥʜʣʠʛʠ ʫʥʯʘ ʢʘʪʪʘ ʵʤʘʩ. ʉʪʘʪʠʢ ʩʭʝʤʘʩʠ ʙʡ˄ʠʯʘ ʪʩ˄ʠʥʣʘʨ ʙʠʨ ʦʨʘʣʠץ

ʚʘ ʢʧ˄ ʦʨʘʣʠץʣʠ ʙʣ˄ʠʰʠ ʤʫʤʢʠʥ, ״ʘʤʜʘ ʢʦʥʩʦʣʣʠ ʙʣ˄ʘʜʠ. 

ʊ˄ʩʠʥʣʘʨʛʘ ʪʫʰʘʜʠʛʘʥ ʶʢʢʘ ʚʘ ʪʘʷʥʯʣʘʨ ʦʨʘ ʤʘʩʦʬʘʩʠʛʘ ʢʨ˄ʘ ʪʩ˄ʠʥʣʘʨ 

ʷʭʣʠʪ ʸʢʠ ʡʠסʤʘ ʢʝʩʠʤʣʠ ʙʣ˄ʠʰʠ ʤʫʤʢʠʥ. ʁʠסʤʘ  ʪʩ˄ʠʥʣʘʨ ʧʘʡʚʘʥʜʣʠ ʢyʠ 

ʙʦʣʪʣʠ ʙʣ˄ʘʜʠ. 

ɪʧʤʘʣʘʨʜʘ, ʠʰʣʘʙ ʯʠץʘʨʠʰ ʤʘʡʜʦʥʯʘʣʘʨʜʘ, ʢʧ˄ʨʠʢʣʘʨʜʘ ץʫʨʠʣʤʘʥʠʥʛ ʶʢ 

ʢ˄ʪʘʨʫʚʯʠ ץʠʩʤʠʥʠ ʪʩ˄ʠʥʣʘʨ ʪʠʟʠʤʠ ʪʘʰʢʠʣ ʵʪʘʜʠ. ׳ʘʨ ʭʠʣ ʪʩ˄ʠʥʣʘʨʜʘʥ 

ʬʦʡʜʘʣʘʥʠʙ ʸʧʠʣʛʘʥ ʪʦʤʥʠ ʪʩ˄ʠʥʣʠ ʢʘʪʘʢ ʜʝʡʜʠʣʘʨ, ʪʩ˄ʠʥʣʘʨ ʞʦʡʣʘʰʪʠʨʠʣʠʰʠ, 

ʪʘʲʩʠʨ ʵʪʘʸʪʛʘʥ ʶʢ ʤʠץʜʦʨʠ ʚʘ ʪʘʨʭʜʘʛʠ ʣ˄ʯʘʤʣʘʨʠʛʘ ץʘʨʘʙ, ʫʯ ʭʠʣ ʙʣ˄ʠʰʠ 

ʤʫʤʢʠʥ: ʦʜʜʠʡ ʥʦʨʤʘʣ ʚʘ ʤʫʨʘʢʢʘʙ. 

ʆʜʜʠʡ ʞʦʡʣʘʰʪʠʨʠʰʜʘ ʸʧʤʘʛʘ ץʡ˄ʠʣʛʘʥ ʶʢ ʪ˄h ʘʤʘ ʦʨץʘʣʠ ʪ˄h ʘʤʘ 

ʪ˄ʩʠʥʣʘʨʛʘ, ʪ˄ʰʘʤʘ ʪʩ˄ʠʥʣʘʨʠ ʦʨץʘʣʠ ʜʝʚʦʨʣʘʨʛʘ ʫʟʘʪʠʣʘʜʠ. 

ʅʦʨʤʘʣ ʞʦʡʣʘʰʪʠʨʠʰ ʫʩʫʣʠʜʘ ʶʢ ʪ˄h ʘʤʘ ʪʩ˄ʠʥʣʘʨʠ ʦʨץʘʣʠ ʙʦʰ 

ʪ˄ʩʠʥʣʘʨʠʛʘ ʫʟʘʪʠʣʘʜʠ, ʙʦʰ ʪʩ˄ʠʥʣʘʨ ʵʩʘ, ʟ˄ ʥʘʚʙʘʪʠʜʘ ץʘʙʫʣ ץʠʣʛʘʥ ʶʢʥʠ 

ʫʩʪʫʥʣʘʨʛʘ ʫʟʘʪʘʜʠ. 

ʄʫʨʘʢʢʘʙ ʞʦʡʣʘʰʪʠʨʠʰʜʘ ʪ˄h ʘʤʘ ʪʩ˄ʠʥʣʘʨʠ ץʘʙʫʣ ץʠʣʠʥʛʘʥ  ʶʢ ʙʠʨʠʥ-

ʢʝʪʠʥ ʸʨʜʘʤʯʠ ʙʦʰ ʪʩ˄ʠʥʣʘʨʛʘ ʚʘ ʫʥʜʘʥ ʢʝʡʠʥ ʫʩʪʫʥʣʘʨʛʘ ʫʟʘʪʠʣʘʜʠ 

ʊ˄ʩʠʥʣʘʨʥʠʥʛ ʟ˄ʘʨʦ ʪʫʪʘʰʠʰʠ ץʘʚʘʪʣʠ ʙʠʨ ʭʠʣ ʙʘʣʘʥʜʣʠʢʜʘ ʚʘ     

ʧʘʩʘʡʪʠʨʠʣʛʘʥ ʙʣ˄ʠʰʠ ʤʫʤʢʠʥ. פʘʚʘʪʣʠ ʪʩ˄ʠʥʣʘʨ ʪʠʟʠʤʠ ʪʝʟ ʚʘ ʦʩʦʥ ʡʠסʠʣʘʜʠ 

ʣʝʢʠʥ ץʫʨʠʣʠʰ ʙʘʣʘʥʜʣʠʛʠ ʢʘʪʪʘ ʫʩʪʠʚʦʨʣʠʛʠʥʠ ʪʝʢʰʠʨʠʰ ʣʦʟʠʤ. ɹʠʪʪʘ 

ʙʘʣʘʥʜʣʠʢʜʘʛʠ ʪʩ˄ʠʥʣʘʨ ʪʠʟʠʤʠʥʠ ʡʠסʠʰ ʫʯʫʥ ʘʥʯʘ ʚʘץʪ ʚʘ ʤʝ״ʥʘʪ ʩʘʨʬʣʘʰ 

ʢʝʨʘʢ, ʣʝʢʠʥ ʢʦʥʩʪʨʫʢʮʠʷʩʠ ʫʩʪʠʚʦʨʣʠʛʠʥʠ ʪʘʲʤʠʥʣʘʡʜʠ. ʇʘʩʘʡʪʠʨʠʣʛʘʥ 

ʪ˄ʩʠʥʣʠ ʢʘʪʘʢʜʘ ʵʥʛ ʧʘʩʪ ʙʘʣʘʥʜʣʠʢʢʘ ʵʛʘ ʙʣ˄ʛʘʥ ʪʩ˄ʠʥʣʠ ʢʘʪʘʢ ״ʦʩʠʣ ʙʣ˄ʘʜʠ 

ʫʩʪʠʚʦʨʣʠʛʠ ʪʘʲʤʠʥʣʘʥʘʜʠ ʡʠסʠʰ ʫʯʫʥ ʤʝ״ʥʘʪ ʩʘʨʬʠ ץʘʚʘʪʣʠʛʘ ץʘʨʘʛʘʥʜʘ 

ʢ˄ʧʨʦץ ʙʠʪʪʘ ʙʘʣʘʥʜʣʠʢʜʘʥ ʢʘʤʨʦץ ʩʘʨʬʣʘʥʘʜʠ. ɹʦʰ ʪʩ˄ʠʥʣʘʨ ʦʜʘʪʜʘ ʫʩʪʫʥʣʘʨʛʘ 

ʪʘʷʥʘʜʠ ʚʘ ʫʩʪʫʥʣʘʨʠ ʦʨʘʩʠʜʘʛʠ ʢʘʪʪʘ ʤʘʩʦʬʘʣʘʨʠ ʙʡ˄ʣʘʙ ʞʦʡʣʘʰʪʠʨʠʣʘʜʠ. 

ʊ˄ʰʘʤʘʥʠ ʙʝʚʦʩʠʪʘ ʫʰʣʘʙ ʪʫʨʫʚʯʠ ʪʩ˄ʠʥʣʘʨ (ʪ˄h ʘʤʘ ʪʩ˄ʠʥʣʘʨʠ) ʙ˄ʣʠʙ ʫʣʘʨʥʠ 

ʦʨʘʩʠʜʘʛʠ ʤʘʩʦʬʘ çʘè ʭʘʨʬʠ ʙʠʣʘʥ ʙʝʣʛʠʣʘʥʘʜʠ ʚʘ ʫ 0,6·1,6 ʤ ʪʝʥʛ ץʠʣʠʙ 

ʦʣʠʥʘʜʠ. 
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ʀʢʢʠʥʯʠ ʜʘʨʘʞʘʣʠ ʪʩ˄ʠʥʣʘʨʥʠ ʦʨʘʩʠ ʤʘʩʦʬʘ 2ʤ ʜʘʥ ï 5ʤ ʛʘʯʘ ʙʣ˄ʠʰʠ 

ʤʫʤʢʠʥ. 

 

 

 
 

 

ʈʘʩʤ. 6. 1. ʊ˄ʩʠʥʣʠ ʢʘʪʘʢʣʘʨʥʠ ʪʠʟʠʤʠ 
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6.1. ʊ˄ʰʘʤʘʥʠ  ״ʠʩʦʙʠ 

 

ʊ˄ʰʘʤʘ ʫʯʫʥ ʚʘʨʘץʩʠʤʦʥ ʧʨʦʢʘʪʣʠ ʧ˄ʣʘʪʜʘʥ ץʘʣʠʥʣʠʛʠ 6-14ʤʤ ʛʘʯʘ 

ʙ˄ʣʛʘʥʣʘʨʠ ʠʰʣʘʪʠʣʘʜʠ. 

ʊ˄ʰʘʤʘʥʠʥʛ ʠʰʣʘʰʠ ʢʫʯʣʘʥʛʘʥʣʠ ʭʦʣʘʪʠ ʪʘʷʥʯ ʦʨʘʩʠʜʘʛʠ ʤʘʩʦʬʘʩʠʥʠ 

ʪ˄ʰʘʤʘ ץʘʣʠʥʣʠʛʠ ʥʠʩʙʘʪʠ l/t ʛʘ ʙʦסʣʠץ, ʘʛʘʨ l/t<50 ʙ˄ʣʩʘ ʯ˄ʟʫʚʯʠ 

ʢʫʯʣʘʥʠʰʣʘʨʥʠʥʛ ʤʠץʜʦʨʠ ʞʫʜʘ ʢʠʯʠʢ ʙ˄ʣʘʜʠ, ʰʫ ʩʘʙʘʙʣʠ ʫʣʘʨʥʠ ״ʠʩʦʙʛʘ 

ʦʣʤʘʩʘ ״ʘʤ ʙ˄ʣʘʜʠ. ɹʫ ״ʦʣʜʘ ʪ˄ʰʘʤʘ ʬʘץʘʪ ʵʛʠʣʠʰ ʢʫʯʣʘʥʠʰʣʘʨʛʘ ʠʰʣʘʡʜʠ ʜʝʙ 

  .ʠʩʦʙʣʘʥʘʜʠ״
 

 
 

ʈʘʩʤ 6.2. ʄʫʨʘʢʢʘʙ ʪ˄ʩʠʥʣʠ ʢʘʪʘʢʜʘ ʪʩ˄ʠʥʣʘʨʥʠ ʙʠʨ ï ʙʠʨʠʛʘ             

ʙʠʨʠʢʪʠʨʠʣʠʰʠ. 
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 :ʫʡʠʜʘʛʠʯʘץ ʠʩʦʙʣʘʰ ʪʘʨʪʠʙʠ׳

1. ʊ˄ʰʘʤʘʥʠ 1 ʧ.ʩʤ ʪʘʲʩʠʨ ʵʪʘʸʪʛʘʥ ʶʢ ʘʥʠץʣʘʥʘʜʠ. 

2. ʕʥʠ 1 ʧ.ʩʤ ʙ˄ʣʛʘʥ ʪ˄ʰʘʤʘ ʪ˄ʩʠʥʜʘ ״ʦʩʠʣ ʙ˄ʣʘʜʠʛʘʥ ʵʥʛ ʢʘʪʪʘ ʵʛʫʚʯʠ 

ʤʦʤʝʥʪ ʘʥʠץʣʘʥʘʜʠ. 

8

2

max
tlq

M
Ö

=                     (6.1) 

3. ʊ˄ʩʠʥʥʠ ʢʝʩʠʤʠʥʠ ʪʘʣʘʙ ץʠʣʛʘʥ ʤʦʤʝʥʪ ץʘʨʰʠʣʠʛʠ ʘʥʠץʣʘʥʘʜʠ.  

cy

kt
R

M
W

gÖ
= max

..                        (6.2) 

ʚʘ ץʫʡʠʜʘʛʠ ʠʬʦʜʘʜʘʥ ʬʦʡʜʘʣʘʥʠʙ ʪ˄ʰʘʤʘ ץʘʣʠʥʣʠʛʠ ʪʦʧʠʣʘʜʠ. 

ktt Wt .6Ö=                           (6.3) 

ɸʛʘʨ  l/t>300 ʙʣ˄ʩʘ, ʘʢʩʠʥʯʘ, ʵʛʠʣʠʰʜʘʥ ʧʘʡʜʦ ʙʣ˄ʘʜʠʛʘʥ ʢʫʯʣʘʥʠʰʣʘʨʥʠʥʛ 

 ʘʪ ʛʦʨʠʟʦʥʪʘʣ ʨʝʘʢʮʠʷʜʘʥ ʧʘʡʜʦ ʙʣ˄ʘʜʠʛʘʥ ʯʟ˄ʫʚʯʘʥץʠʩʦʙʛʘ ʦʣʠʥʤʘʡ ʬʘ״

ʢʫʯʣʘʥʠʰʣʘʨ ״ʠʩʦʙʛʘ ʦʣʠʥʘʜʠ.  

ʊ˄ʰʘʤʘ ץʘʣʠʥʣʠʛʠ ץʫʡʠʜʘʛʠʯʘ ʘʥʠץʣʘʥʘʜʠ: 

cʤR

T
t

cy

t
1ÖÖ

=
g

                         (6.4) 

22 HVT +=   ʪ˄ʰʘʤʘʥʠ 1 ʧ.ʩʤ.ʛʘ ʪʘʲʩʠʨ ʵʪʘʸʪʛʘʥ ״ʠʩʦʙʠʡ ʢʫʯ, 

V ï ʪʘʷʥʯ ʨʝʘʢʮʠʷʩʠ                    
2

tlq
V

Ö
=                        (6.5)            

ʅ ï ʪʦʨʪץʠʯ ʢʫʯ                           
f

M
H max=                      (6.6) 

ɸʛʘʨ 50<l/t<300 ʙʣ˄ʩʘ, ʵʛʠʣʠʰ ״ʘʤ ʯʟ˄ʠʣʠʰʜʘʥ ʧʘʡʜʦ ʙʣ˄ʘʜʠʛʘʥ 

ʢʫʯʣʘʥʠʰʣʘʨ ״ʠʩʦʙʛʘ ʦʣʠʥʠʰʠ ʢʝʨʘʢ. ɹʫ ״ʦʣʜʘ ʪ˄h ʘʤʘʣʘʨ ʫʯʫʥ l/t ʥʠʩʙʘʪʠʥʠ 

ʊʝʣʦʷʥ ɸ.ʃ. ʬʦʨʤʫʣʘʩʠʜʘʥ ʬʦʡʜʘʣʘʥʠʙ ʘʥʠץʣʘʘhʜʠ: 

ö
ö
÷

õ
æ
æ
ç

å
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ʇqn
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l
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10 72
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4
                    (6.7) 

ɹʫ ʝʨʜʘ: ù
ú

ø
é
ê

è
=

f

l
n0  - ʪ˄ʰʘʤʘ ʪʘʷʥʯʣʘʨ ʦʨʘʩʠʜʘʛʠ ʤʘʩʦʬʘʥʠ                          

ʩʦʣץʠʣʠʛʠʛʘ  ʥʠʩʙʘʪʠ.      

 

ɽ1 ï ʩʠʣʞʠʰ ʤʦʜʫʣʠ.            ɽ1=ɽ/1-m2 

m - ʇʫʘʩʩʦʥ ʢʦʵʬʬʠʮʠʝʥʪʠ, ʧʣ˄ʘʪ ʫʯʫʥ m=0,3 ʪʝʥʛ  

      ʧq  - 1ʤ2 ï ʛʘ ʪʘʲʩʠʨ ʵʪʘʸʪʛʘʥ ʥʦʨʤʘʣʠ  ʶʢ. 

ʀʟʣʘʸʪʛʘʥ ʥʠʩʙʘʪʥʠ ʙʘʲʟʠ ʘʜʘʙʠʸʪʣʘʨʜʘ ʢʝʣʪʠʨʠʣʛʘʥ ʉ.ɼ.ʃʝʡʪʝʩ ʛʨʘʬʠʛʠʜʘʥ 

   .ʣʘʰ ʤʫʤʢʠʥץʘʤ ʘʥʠ״
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6.2. ʇʨʦʢʘʪ  ʪ˄ʩʠʥʣʘʨʥʠ ״ʠʩʦʙʣʘʰ ʪʘʨʪʠʙʠ 

  

ʊʘʥʣʘʙ ʦʣʠʥʛʘʥ ʪʩ˄ʠʥ ʪʘʰץʠ ʪʘʲʩʠʨ ʵʪʘʸʪʛʘʥ ʶʢʣʘʨʥʠʥʛ ʢʪ˄ʘʨʠʰ 

 ʢʘʤ ʝʪʘʨʣʠ ʜʘʨʘʞʘʜʘ ʙʠʢʠʨʣʠʛʠʛʘ ʚʘ ʫʩʪʠʚʦʨʣʠʛʠʛʘ ʵʛʘ״ʦʙʠʣʠʷʪʠʛʘ ʵʛʘ, ʤʫʩʪʘץ

ʙ˄ʣʠʰʠ ʰʘʨʪ. 

 

 .ʠʩʦʙʣʘʰ  ʪʘʨʪʠʙʠ׳

1. ɼʘʩʪʣʘʙ ʪʩ˄ʠʥʥʠʥʛ ״ʠʩʦʙʠʡ ʩʭʝʤʘʩʠ ʘʥʠץʣʘʥʘʜʠ ʪʘʲʩʠʨ ץʠʣʘʸʪʛʘʥ ʪʘʰץʠ 

ʶʢʣʘʨʜʘʥ ״ʦʩʠʣ ʙʣ˄ʫʚʯʠ ʤʘʢʩʠʤʘʣ ʵʛʫʚʯʠ ʤʦʤʝʥʪ ʪʦʧʠʣʘʜʠ. 

 

 

                                               
8

2

max

ql
ʄ =                (6.8) 

 

 

                                                                ʈʘʩʤ 6.3. ʕʛʫʚʯʠ ʤʦʤʝʥʪ ʵʧʶʨʘʩʠ 

         

 .ʣʘʥʘʜʠץʘʨʰʠʣʠʢ ʤʦʤʝʥʪʠ ʘʥʠץ ʠʩʦʙʣʘʸʪʛʘʥ ʪ˄ʩʠʥ ʫʯʫʥ ʪʘʣʘʙ ʵʪʠʣʛʘʥ׳  .2

cy

ʊʂ
R

M
W

g

max=      ʤʘʪʝʨʠʘʣ ʵʣʘʩʪʠʢ ״ʦʣʘʪʠʜʘ ʠʰʣʘʛʘʥʜʘ          (6.9) 

                  ʸʢʠ 

             
cy

ʊʂ
RC

ʄ
W

g1

max=    ʤʘʪʝʨʠʘʣ ʵʣʘʩʪʠʢ ʚʘ ʧʣʘʩʪʠʢ ״ʦʣʘʪʜʘ ʠʰʣʘʛʘʥʜʘ 

 ʘʨʰʠʣʠʢץ hʪʘʚʨ ʸʢʠ ʰʚʝʣʣʝʨ ʩʦʨʪʘʤʝʥʪʠʜʘʥ ʶʟʘ ʪʘʥʣʘʙ ʦʣʠʥʘʜʠ˄פ .3

ʤʦʤʝʥʪʠ ʪʝʥʛ ʸʢʠ ʢʧ˄ʨʦץ ʪʘʣʘʙ ץʠʣʠʥʛʘʥ ץʘʨʰʠʣʠʢ ʤʦʤʝʥʪʠʜʘʥ ʚʘ ʪʘʥʣʘʙ 

ʦʣʠʥʛʘʥ ʢʝʩʠʤ ʶʟʘʥʠ ״ʘʤʤʘ ʛʝʦʤʝʪʨʠʢ ʪʘʚʩʠʬʥʦʤʘʣʘʨʠ ʢ˄ʯʠʨʠʙ ʦʣʠʥʘʜʠ: 

Ix; Sx; Wx; tw; q; 

xʢʪ WW ¢.  

4. ʊʘʥʣʘʙ ʦʣʠʥʛʘʥ ʶʟʘʥʠ ʤʫʩʪʘ״ʢʘʤʣʠʛʠ ʪʝʢʰʠʨʠʣʘʜʠ: 
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ʩy

x

R
W

M
gs Ö¢=               (6.10) 

ʩs

wx

x R
tI

SQ
gt Ö¢= max            (6.11) 

ʬʘʨץʠ %5%100 ¢
-

y

y

R

R s
,  

ʚʘ ʙʠʢʠʨʣʠʛʠ ״ʘʤ ʪʝʢʰʠʨʠʣʘʜʠ. 
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ú
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é
ê

è
¢=

l

f

EI

lq

l

f

x

n 3

384

5
              (6.12)    

 

6.3. ɸʣʦ״ʠʜʘ ʵʣʝʤʝʥʪʣʘʨʜʘʥ ʪʘʡʸʨʣʘʥʛʘʥ ʪ˄ʩʠʥʣʘʨʥʠʥʛ ״ʠʩʦʙʠ 
 

ʊʘʡʸʨʣʘʥʛʘʥ ʪ˄ʩʠʥ ʤʫʩʪʘ״ʢʘʤ, ʝʪʘʨʣʠ ʜʘʨʘʞʘʜʘ ʙʠʢʠʨʣʠʛʠʛʘ ʵʛʘ, ʫʤʫʤʠʡ ʚʘ 

ʘʣʦ״ʠʜʘ ʵʣʝʤʝʥʪʣʘʨʥʠ ʪʫʨסʫʥʣʠʛʠ ʪʘʲʤʠʥʣʘʥʛʘʥ ʙ˄ʣʠʰʠ ʢʝʨʘʢ ʚʘ ʰʫ ʪʩ˄ʠʥʥʠ 

ʪʘʡʸʨʣʘʰ ʘʨʟʦʥʛʘ ʪʫʰʠʰʠ ʢʝʨʘʢ. 

ʆץʠʣʦʥʘ ʶʟʘ ʪʦʧʠʰ ʫʯʫʥ ʙʠʨʠʥʯʠ ʥʘʚʙʘʪʜʘ ʪʩ˄ʠʥʥʠ ʢʝʩʠʤ ʶʟʘʩʠʥʠ 

ʙʘʣʘʥʜʣʠʛʠ ʨ˄ʥʘʪʠʣʘʜʠ.  

ʊ˄ʩʠʥʥʠʥʛ ʙʘʣʘʥʜʣʠʛʠʥʠ ʙʝʣʛʠʣʘʰʜʘʥ ʦʣʜʠʥ ʫʥʠʥʛ ʠʢʢʠʪʘ ץʠʡʤʘʪʠ 

ʘʥʠץʣʘʥʘʜʠ: 

hmin ï ʤʠʥʠʤʘʣ ʙʘʣʘʥʜʣʠʛʠ , hʦʧʪ ï ʪʝʞʘʤʣʠ ʙʘʣʘʥʜʣʠʛʠ. 

ʊ˄ʩʠʥʥʠ ʵʥʛ ʢʠʯʠʢ ʙʘʣʘʥʜʣʠʛʠ ʫʥʠ ʙʠʢʠʨʣʠʛʠ ʪʘʲʤʠʥʣʘʥʠʰʠ ʵʲʪʠʙʦʨʛʘ 

ʦʣʛʘʥ ״ʦʣʜʘ ʘʥʠץʣʘʥʘʜʠ. ʄʘʲʣʫʤʢʠ, ץʟ˄סʘʣʫʚʯʠ ʰʘʨʥʠʨʣʠ ʪʘʷʥʯʛʘ ʵʛʘ ʙʣ˄ʛʘʥ 

ʪ˄ʩʠʥ ʫʯʫʥ ʥʠʩʙʠʡ ʵʛʠʣʠʰʠ ץʫʡʠʜʘʛʠʯʘ ʘʥʠץʣʘʥʘʜʠ: 
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è
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x

n 3

384

5
             (6.13) 

ʊʝʥʛʣʘʤʘʛʘ 
2

Wh
I x =  ʠʡʤʘʪʥʠ ʚʘץ 

8

2lq
M

ʧ
ʧ=  ʡ˄ʠʙץ 

y

x

R
W

M
=  

ʐʘʨʪ ʙʘʞʘʨʠʣʠʰʠʥʠ ״ʠʩʦʙʛʘ ʦʣʩʘʢ, ʫ ״ʦʣʜʘ ץʫʡʠʜʘʛʠ ʠʬʦʜʘ ʢʝʣʠʙ ʯʠץʘʜʠ: 

ù
ú

ø
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ê

è
¢==
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EWhM
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x
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48

5
              (6.14) 

 

ʙʫʥʜʘʥ        
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f
E

lMR
h
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y
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è
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24

5
min              (6.15) 

ʊ˄ʩʠʥʥʠʥʛ ʦʧʪʠʤʘʣ ʙʘʣʘʥʜʣʠʛʠʥʠ ʘʥʠץʣʘʰ ʠץʪʠʩʦʜʠʡ ʤʫʣʦ״ʘʟʘʣʘʨʛʘ 

ʘʩʦʩʣʘʥʛʘʥ. ʊ˄ʩʠʥʥʠʥʛ ʦסʠʨʣʠʛʠ, ʘʩʦʩʘʥ ʫʥʠʥʛ ʪʦʢʯʘʣʘʨʠ ʚʘ ʜʝʚʦʨʯʘʩʠʥʠʥʛ 

ʦסʠʨʣʠʛʠʜʘʥ ʠʙʦʨʘʪ ʙ˄ʣʠʙ, ʙʫ ʦסʠʨʣʠʢʣʘʨ ʙʠʨ-ʙʠʨʠʛʘ ʪʝʩʢʘʨʠ 

ʤʫʥʦʩʘʙʘʪʣʘʨʜʘʜʠʨ, ʷʲʥʠ ʙʠʨʠʥʠʥʛ ʦʰʠʰʠ ʙʠʣʘʥ ʠʢʢʠʥʯʠʩʠ ʢʘʤʘʡʠʙ ʙʦʨʘʜʠ.  
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ʈʘʩʤ 6.4. ɹʦʰ ʪ˄ʩʠʥ ʢʝʩʠʤ ʶʟʘʩʠ 

 

  ʊ˄ʩʠʥʥʠ ʢʪ˄ʘʨʠʰ ץʦʙʠʣʠʷʪʠ ʵʛʫʚʯʠ ʢʫʯʣʘʨ ʪʘʲʩʠʨ ʵʪʘʸʪʛʘʥʜʘ ʫʥʠ 

 hʪʘʚʨʣʠ ʶʟʘ ʫʯʫʥ˄ץ ʘʨhʠʣʠʢ ʤʦʤʝʥʪʠ ʙʠʣʘʥ ʭʘʨʘʢʪʝʨʣʘʥʘʜʠ. ʉʠʤʤʝʪʨʠʢץ

=ʠʩʦʙʥʠ ʦʩʦʥʣʘʰʪʠʨʠʰ ʫʯʫʥ: whh׳ .ʫʡʠʜʘʛʠʯʘ ʸʟʘʤʠʟץ ʘʨʰʠʣʠʢ ʤʦʤʝʥʪʠʥʠץ  
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22 223

ww               (6.16) 

   ʊ˄ʩʠʥʥʠ ʫʤʫʤʠʡ ʢʝʩʠʤ ʶʟʘʩʠ: 

wAɸɸ f +=2                                            (6.17) 

 

    ɸf ï ʪʦʢʯʘʩʠʥʠ ʢʝʩʠʤ ʶʟʘʩʠ, 

    ɸw  - ʜʝʚʦʨʠʥʠ ʢʝʩʠʤ ʶʟʘʩʠ.  

2

1
)( wAAAf -=                                        (6.18) 

6

2
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222 htAhthAhht
Wx

www -=-+=                (6.19) 
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h
ʂ   ʜʝʚʦʨʥʠ ʵʛʠʣʫʚʯʘʥʣʠʛʠ 
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h
t w
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hAh
Wx
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-=                   (6.20) 

 

ɹʫ ʪʝʥʛʣʘʤʘʜʘʥ ʪʩ˄ʠʥʥʠ ʫʤʫʤʠʡ ʢʝʩʠʤ ʶʟʘʩʠʥʠ ʘʥʠץʣʘʡʤʠʟ: 

     

k

h

h

W
A x

3

22 2

+=                                 (6.21) 

 

ʙʫʥʜʘʥ ʦʧʪʠʤʘʣ ʢʝʩʠʤ ʶʟʘʥʠ ʪʦʧʘʤʠʟ: 0
3

42
2

=+-=
k

h

h

W

dh

dA x              (6.22) 

3

4

6 ʂW
h ʊʂ

ʦʧʪ=     y ʢʠ       
wt

W
h ʊʂ

ʦʧʪ
2

3
=                    (6.23) 

ʊʝʞʘʤʢʦʨ ʙʘʣʘʥʜʣʠʢʥʠ ʘʥʠץʣʘʰ ʫʯʫʥ ʪʩ˄ʠʥ ʜʝʚʦʨʯʘʩʠʥʠʥʛ ʵʛʠʣʫʚʯʘʥʣʠʛʠʥʠ 

çʂèʥʠ ʙʠʣʠʰʠʤʠʟ ʢʝʨʘʢ ʸʢʠ ʜʝʚʦʨʯʘʥʠʥʛ ץʘʣʠʥʣʠʛʠʥʠ çtwè 

ʂ=100·200 
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ɼʝʚʦʨ ץʘʣʠʥʣʠʛʠʥʠ ʵʤʧʠʨʠʢ ʬʦʨʤʫʣʘʜʘʥ ʬʦʡʜʘʣʘʥʠʙ ʘʥʠץʣʘʰ ʤʫʤʢʠʥ            

min37 ht +=w /1000 ʤʤ,  tw Ó8 ʤʤ.                  (6.24) 

    ʄʠʥʠʤʘʣ ʚʘ ʦʧʪʠʤʘʣ ʙʘʣʘʥʜʣʠʢʣʘʨ ץʠʡʤʘʪʠ ʘʥʠץʣʘʥʛʘʥʜʘʥ ʢʝʡʠʥ 

ʪ˄ʩʠʥʥʠʥʛ ʣʦʡʠ״ʘʚʠʡ ʙʘʣʘʥʜʣʠʛʠ ˄ʨʥʘʪʠʣʘʜʠ. 

ʊ˄ʩʠʥ ʢʝʩʠʤ ʶʟʘʩʠʥʠ ʙʘʣʘʥʜʣʠʛʠ ʚʘ ʜʝʚʦʨʠ ץʘʣʠʥʣʠʛʠ ʤʘʲʣʫʤ ʙʣ˄ʜʠ, ʵʥʜʠ 

ʪʦʢʯʘʣʘʨʥʠʥʛ ʢʝʩʠʤ ʶʟʘʩʠʥʠ ʘʥʠץʣʘʰ ʣʦʟʠʤ. ɹʫʥʠʥʛ ʫʯʫʥ ץʘʨʰʠʣʠʢ ʤʦʤʝʥʪ 

ʪʝʥʛʣʘʤʘʩʠʛʘ ץʘʡʪʘʤʠʟ 

hA
ht

W fʊʂ +=
6

2

w                      (6.25) 

ʚʘ ʙʫʥʜʘʥ ʪʦʢʯʘʣʘʨ ʶʟʘʩʠ ʘʥʠץʣʘʥʠʙ, ʚʘʨʘץʩʠʤʦʥ ʧʨʦʢʘʪʠʜʘʥ ʤʦʩ 

ʢʝʣʘʜʠʛʘʥ ʶʟʘ ʪʘʥʣʘʙ ʦʣʠʥʘʜʠ 

6

th

h

W
A ʊʂ

f -=                    (6.26) 

 

ʖʟʘʥʠ ʪʘʥʣʘʙ ʦʣʠʰʜʘ ʪʦʢʯʘʥʠʥʛ ʢʝʥʛʣʠʛʠ ʚʘ ץʘʣʠʥʣʠʛʠ ʦʨʘʩʠʜʘʛʠ 

ʤʫʥʦʩʘʙʘʪ ʢʦʥʩʪʨʫʢʪʠʚ ʪʘʣʘʙʣʘʨʠʛʘ ʞʘʚʦʙ ʙʝʨʠʰʠ ʢʝʨʘʢ.   

ʊ˄ʩʠʥʥʠʥʛ ʫʤʫʤʠʡ ʪʫʨסʫʥʣʠʛʠ ʪʘʲʤʠʥʣʘʥʠʰʠ ʪʦʢʯʘʥʠʥʛ ʢʝʥʛʣʠʛʠʥʠ 

ʪ˄ʩʠʥʥʠʥʛ ʢʝʩʠʤ ʶʟʘʩʠʥʠ ʙʘʣʘʥʜʣʠʛʠ ʥʠʩʙʘʪʠʛʘ ״ʘʤ ʙʦסʣʠץ. 

hʚf ö
÷

õ
æ
ç

å
·º

5

1

3

1
                   (6.27) 

 

ʉʠץʠʣʠʰʛʘ  ʠʰʣʘʸʪʛʘʥ ʪʦʢʯʘ ʥʦʨʤʘʣ ʢʫʯʣʘʥʠʰʣʘʨ ʪʘʲʩʠʨʠ ʦʩʪʠʜʘ ʟ˄ 

ʪʫʨסʫʥʣʠʛʠʥʠ ʡ˄ץʦʪʤʘʩʣʠʛʠ ʫʯʫʥ   30¢
f

f

t

ʚ
 ʥʠʩʙʘʪʥʠ ץʦʥʠץʪʠʨʠʰʠ ʢʝʨʘʢ. 

ʊʦʢʯʘʥʠʥʛ ʢʝʥʛʣʠʛʠ ״ʘʨ ץʘʥʜʘʡ ʭʦʣʜʘ ״ʘʤ 200ʤʤ ʜʘʥ ʢʠʯʠʢ ʙʣ˄ʤʘʩʣʠʛʠ 

ʢʝʨʘʢ. ʊʦʢʯʘʥʠʥʛ ץʘʣʠʥʣʠʛʠ 8 é.40ʤʤ ʘʪʨʦʬʠʜʘ ʙʣ˄ʠʰʠ ʢʝʨʘʢ, ʣʝʢʠʥ ʙʫ 

ʘʣʠʥʣʠʢ  wfwץ ttt 3¢¢  ʦʨʘʣʠʢʜʘ ʙʣ˄ʠʰʠ ʣʦʟʠʤ.  

ʊʦʢʯʘ ʢʝʥʛʣʠʛʠ ʚʘ ץʘʣʠʥʣʠʛʠʥʠ ʫʥʠʚʝʨʩʘʣ ʧʣ˄ʘʪʣʘʨʛʘ  ʪʘʘʣʣʫץʣʠ  ɻʆʉʊʛʘ 

ʤʫʚʦʬʠץ ʨʘʚʠʰʜʘ ʪʘʥʣʘʰ ʢʝʨʘʢ. 

 ;ʣʘʥʘʜʠץʠʣʠʥʛʘʥ ʢʝʩʠʤʥʠʥʛ ʛʝʦʤʝʪʨʠʢ ʪʘʚʩʠʬʣʘʨʠ ʘʥʠץ ʘʙʫʣפ
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ʊ˄ʩʠʥ  ʤʫʩʪʘ״ʢʘʤʣʠʢʢʘ ʚʘ ʙʠʢʠʨʣʠʢʢʘ ʪʝʢʰʠʨʠʣʘʜʠ 
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6.4. ʊ˄ʩʠʥʣʘʨʥʠʥʛ ʫʤʫʤʠʡ ʪʫʨסʫʥʣʠʛʠ 

 

ʊ˄ʩʠʥʣʘʨʜʘ ʵʛʠʣʠʰ ʪʝʢʠʩʣʠʛʠ ʵʥʛ ʢʘʪʪʘ ʙʠʢʠʨʣʠʢʢʘ ʵʛʘ ʜʝʙ ״ʠʩʦʙʣʘʥʘʜʠ, 

ʣʝʢʠʥ ʵʛʫʚʯʠ ʢʫʯʣʘʨ ʤʘʲʣʫʤ ʤʠץʜʦʨʜʘʥ ʦʨʪʛʘʥʜʘ ʪʩ˄ʠʥ ʫʩʪʠʚʦʨ ʤʫʚʦʟʘʥʘʪʠʥʠ 

ʡ˄  ʠʣʘʜʠʛʘʥץ ʠʰʠʛʘ ʤʘʞʙʫʨץʦʣʘʪʠʜʘʥ ʯʠ״ ʦʪʘ ʙʦʰʣʘʡʜʠ. ʊʩ˄ʠʥʥʠ ʤʫʚʦʟʘʥʘʪץ

 ʠʡʤʘʪʠ ʪʩ˄ʠʥʥʠʥʛ ʸʥʙʦʰ ʵʛʠʣʠʰʠʜʘʛʠ ʚʘ ʙʫʨʘʣʠʰʠʜʘʛʠץ ʘʣʪʠʩ ʢʫʯʥʠʥʛץ

ʙʠʢʨʣʠʢʣʘʨʛʘ ʙʦסʣʠץ. ʂʦʥʩʪʨʫʢʪʠʚ ʞʠ״ʘʪʜʘʥ ץʘʣʪʠʩ ʢʫʯʣʘʥʠʰʣʘʨ ץʠʡʤʘʪʠ 

ʪ˄ʩʠʥʥʠʥʛ ʢʦʥʩʪʨʫʢʪʠʚ ʰʘʢʣʠ, ʩʭʝʤʘʩʠ ʚʘ ״ʠʩʦʙʠʡ ʫʟʫʥʣʠʛʠʥʠʥʛ ʪʦʢʯʘʣʘʨ 

ʢʝʥʛʣʠʛʠʛʘ ʙʣ˄ʛʘʥ ʥʠʩʙʘʪʠʛʘ ʙʦסʣʠץ  ç
f

ef

ʚ

l
è. 

ʊ˄ʩʠʥʥʠʥʛ ʫʤʫʤʠʡ ʪʫʨסʫʥʣʠʛʠ ץʫʡʠʜʘʛʠ ʬʦʨʤʫʣʘ ʙʡ˄ʠʯʘ ʪʝʢʰʠʨʠʣʠʰʠ 
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ʙʫ ʝʨʜʘ: jʙ ï ʪ˄ʩʠʥʣʘʨʥʠ ʪʫʨסʫʥʣʠʛʠʥʠ ״ʠʩʦʙʣʘʰʜʘ ʠʰʣʘʪʠʣʘʜʠʛʘʥ 

ʢʦʵʬʬʠʮʠʝʥʪ; ʫʥʠ ʘʥʠץʣʘʰ ʪʘʨʪʠʙʠ 2.03.05-97 פʄפʥʠʥʛ 8-ʠʣʦʚʘʩʠʜʘ ʙʘʪʘʬʩʠʣ 

ʢʝʣʪʠʨʠʣʛʘʥ; 

ʀʢʢʠ ʪʘʚʨʣʠ ʢʝʩʠʤ ʪ˄ʩʠʥʣʘʨʠ ʫʯʫʥ   jʙ -ʢʦʵʬʬʠʮʠʝʥʪʠʥʠ ʘʥʠץʣʘʰ ʫʯʫʥ j1 

ïʢʦʵʬʬʠʮʠʝʥʪʠʥʠ ץʫʡʠʜʘʛʠ ʬʦʨʤʫʣʘ ʙ˄ʡʠʯʘ ״ʠʩʦʙʣʘʰ ʟʘʨʫʨ:  
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ʙʫ ʠʬʦʜʘʜʘʛʠ Y ʢʦʵʬʬʠʮʠʝʥʪʥʠ 2.03.05-97 פʄפʥʠʥʛ 8.1 ʚʘ 8.2 

ʞʘʜʚʘʣʣʘʨʜʘʥ ʬʦʡʜʘʣʘʥʠʙ ʶʢ ʭʫʩʫʩʠʷʪʠ ʚʘ çaè ʧʘʨʘʤʝʪʨʠʛʘ ץʘʨʘʙ ʘʥʠץʣʘʥʘʜʠ. 

ʇʘʨʘʤʝʪʨʥʠʥʛ ʤʠץʜʦʨʠ ץʫʡʠʜʘʛʠ ʬʦʨʤʫʣʘʣʘʨ ʦʨץʘʣʠ ʪʦʧʠʣʘʜʠ: 

ʘ) ʧʨʦʢʘʪʣʠ ץ˄hʪʘʚʨ ʫʯʫʥ  
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ʙ) ʘʣʦ״ʠʜʘ ʵʣʝʤʝʥʪʣʘʨʜʘʥ ʪʘʡʸʨʣʘʥʛʘʥ ʪʩ˄ʠʥʣʘʨ ʫʯʫʥ 
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ʙʫʥʜʘ: lef ï ʪ˄ʩʠʥʥʠʥʛ ״ʠʩʦʙʠʡ ʫʟʫʥʣʠʛʠ; 

            h ï ʢʝʩʠʤ ʶʟʘʩʠʥʠ ʙʘʣʘʥʜʣʠʛʠ; 

            It ï ʢʝʩʠʤʥʠ ʙʫʨʘʣʠʰʜʘʛʠ ʠʥʝʨʮʠʷ ʤʦʤʝʥʪʠ; 

             tw  - ʜʝʚʦʨ ץʘʣʠʥʣʠʛʠ; 

            bf ʚʘ t f ï ʪ˄ʩʠʥʥʠʥʛ  ʢʘʤʘʨ ʵʥʠ ʚʘ ץʘʣʠʥʣʠʛʠ; ʘ=0,5 h ʛʘ  ʪʝʥʛ ˄ʣʯʦʚ;  

        ʊ˄ʩʠʥʥʠ ʫʤʫʤʠʡ ʪʫʨסʫʥʣʠʛʠʥʠ ʡ˄ץʦʪʤʘʩʣʠʢ ʰʘʨʪʣʘʨʠ: 
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ʘ) ʶʢʣʘʥʠʰʥʠ ʤʫʥʪʘʟʘʤ ʨʘʚʠʰʜʘ ʪ˄ʩʠʥʥʠʥʛ ʩʠץʠʣʛʘʥ ʢʘʤʘʨʠʛʘ ʪʘʷʥʫʚʯʠ ʚʘ 

ʫ ʙʠʣʘʥ ʠʰʦʥʯʣʠ ʙʦסʣʘʥʛʘʥ (ʦסʠʨ, ʝʥʛʠʣ ʚʘ ʷʯʝʡʢʘʣʠ ʙʝʪʦʥ, ʪʝʢʠʩ ʚʘ 

ʧʨʦʬʠʣʣʘʥʛʘʥ ʤʝʪʘʣʣ ʪ˄ʰʘʤʘ, ʪ˄ʣץʠʥʣʠ ʧ˄ʣʘʪ ʚʘ ʙʦʰץʘʣʘʨʛʘ ʪʘʷʥʫʚʯʠ) ʷʭʣʠʪ 

 ;ʪ˄ʰʘʤʘʜʘʥ ˄ʪʢʘʟʠʣʛʘʥʜʘ ץʘʪʪʠץ

ʙ) ʪʩ˄ʠʥʥʠʥʛ ״ʠʩʦʙʠʡ ʫʟʫʥʣʠʛʠ ʪʦʢʯʘʩʠʥʠʥʛ ʵʥʠʛʘ ʙʣ˄ʛʘʥ ʥʠʩʙʘʪʠ 2.03. 05-

 .ʥʠʥʛ 7.2-ʯʠ ʞʘʜʚʘʣʠʜʘʛʠ ʰʘʨʪʣʘʨʛʘ ʞʘʚʦʙ ʙʝʨʩʘפʄפ 97

 

6.1 ʞʘʜʚʘʣ 
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ʇʘʩʪʢʠ ʢʘʤʘʨʛʘ 
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 ʠʩʦʙʣʘʰ׳

ʚʘץʪʠʜʘ 

ʶʢʣʘʥʠʰ 

ʪʫʰʠʰʠ 

ʜʘʨʘʞʘʩʠʜʘʥ 

 ʘʪʲʠʡ ʥʘʟʘʨץ

ʪ˄ʩʠʥʥʠʥʛ 

ʫʣʘʥʤʘʣʘʨʠ 

ʦʨʘʩʠʜʘʛʠ 

ʤʘʡʜʦʥʠ ʸʢʠ 

ʪʦʟʘ ʵʛʠʣʠʰ 

ʚʘץʪʠʜʘ 
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ʕʩʣʘʪʤʘʣʘʨ: 1. ʖץʦʨʠ ʧʠʰʠץʣʠʢʜʘʛʠ ʙʦʣʪʣʘʨʜʘʛʠ ʢʘʤʘʨʣʠ ʫʣʘʥʤʘʣʘʨʛʘ ʵʛʘ 

ʙ˄ʣʛʘʥ ʪ˄ʩʠʥʣʘʨ ʫʯʫʥ 6.1 ʞʘʜʚʘʣ ʙ˄ʡʠʯʘ ʦʣʠʥʫʚʯʠʥʠʥʛ ץʠʡʤʘʪʣʘʨʠʥʠ 1.2 

ʢʦʵʬʬʠʮʠʝʥʪʛʘ ʢ˄ʧʘʡʪʠʨʠʰ ʢʝʨʘʢ. 

2.  b/t<15 ʥʠʩʙʘʪʣʠ ʪ˄ʩʠʥʣʘʨ ʫʯʫʥ 6.1 ʞʘʜʚʘʣ ʬʦʨʤʫʣʘʣʘʨʠʜʘ  b/t= 15 ʜʝʙ ץʘʙʫʣ 

 .ʠʣʠʰ ʢʝʨʘʢץ

 

6.5. ʊ˄ʩʠʥ ʵʣʝʤʝʥʪʣʘʨʠʥʠʥʛ (ʪʦʢʯʘʩʠʥʠ) ʤʘ״ʘʣʣʠʡ ʪʫʨסʫʥʣʠʛʠ 

 

ɸʣʦ״ʠʜʘ ʵʣʝʤʝʥʪʣʘʨʜʘʥ ʪʘʡʸʨʣʘʥʛʘʥ ʪʩ˄ʠʥʣʘʨʜʘ ʘʡʨʠʤ ʵʣʝʤʝʥʪʣʘʨʥʠʥʛ 

ʪʦʢʯʘ ʸʢʠ ʜʝʚʦʨʯʘ ʩʠץʫʚʯʠ, ʥʦʨʤʘʣ ʸʢʠ ʫʨʠʥʤʘ ʢʫʯʣʘʥʠʰʣʘʨ ʪʘʲʩʠʨʠʜʘ ץʘʚʘʨʠʙ 

ʯʠץʠʰʠ ʚʘ ʤʘ״ʘʣʣʠʡ ʫʩʪʠʚʦʨʣʠʛʠʥʠʥʛ ʡ˄ץʦʪʠʰʠ ʤʫʤʢʠʥ. ʕʣʝʤʝʥʪʣʘʨʜʘʥ 

ʙʠʨʦʨʪʘʩʠ ʫʩʪʠʚʦʨʣʠʛʠʥʠ ʡ˄ץʦʪʠʰ ʥʘʪʠʞʘʩʠʜʘ ʙʫʪʫʥʣʘʡ ʸʢʠ ץʠʩʤʘʥ ʠʰʜʘʥ 
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ʯʠץʘʜʠ. ʅʘʪʠʞʘʜʘ ʪʩ˄ʠʥʥʠʥʛ ʠʰ ץʠʩʤʠ ʢʘʤʘʷʜʠ, ʢʝʩʠʤʠ ʥʦʩʠʤʤʝʪʨʠʢ ʰʘʢʣʥʠ 

 ʘʤʤʘʩʠ ʪʩ˄ʠʥʥʠʥʛ ʶʢ״ ʠʣʘʜʠ, ʵʛʠʣʠʰ ʤʘʨʢʘʟʠ ʩʠʣʞʠʡʜʠ. ɹʫʣʘʨʥʠʥʛץ ʘʙʫʣץ

ʢ˄ʪʘʨʫʚʯʘʥʣʠʛʠʥʠ ʤʫʜʜʘʪʠʜʘʥ ʦʣʜʠʥ ʡ˄ץʦʣʠʰʠʛʘ ʦʣʠʙ ʢʝʣʘʜʠ. פʘʣʪʠʩ ʢʫʯʣʘʥʠʰ 

ʤʘʪʝʨʠʘʣʥʠʥʛ ʵʣʘʩʪʠʢʣʠʢ ʤʦʜʫʣʠ çɽè ʚʘ ʧʣʘʩʪʠʥʢʘʥʠʥʛ ʣ˄ʯʘʤʣʘʨʠʛʘ ʙʦסʣʠץ. 

ʋʟʫʥ ʪʦʤʦʥʣʘʨʠ ʙʠʣʘʥ ʤʘ״ʢʘʤʣʘʥʛʘʥ ʧʣʘʩʪʠʥʢʘ ʟ˄ ʫʩʪʠʚʦʨʣʠʛʠʥʠ ʪʣ˄ץʠʥʩʠʤʦʥ 

ʩʠʨʪ ʙʡ˄ʣʘʙ ʡ˄ץʦʪʘʜʠ. ʊʣ˄ץʠʥʣʘʨʥʠ ʚʫʞʫʜʛʘ ʢʝʣʪʠʨʘʜʠʛʘʥ ץʘʣʪʠʩ ʢʫʯ ץʠʡʤʘʪʠ 

 :ʣʘʥʘʜʠץʫʡʠʜʘʛʠ ʬʦʨʤʫʣʘʜʘʥ ʘʥʠץ
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ʙʫ ʝʨʜʘ: çʉè - ʧʣʘʩʪʠʥʢʘʥʠʥʛ ʤʘ״ʢʘʤʣʘʥʠʰ ʰʘʨʪʠ ʚʘ ʢʫʯʣʘʥʠʰ ʭʘʨʘʢʪʝʨʠʛʘ 

ʙʦסʣʠץ ʬʫʥʢʮʠʷ, 

              ɽIʮ ï ʧʣʘʩʪʠʥʢʘʥʠʥʛ ʮʠʣʠʥʜʨʠʢ ʙʠʢʠʨʣʠʛʠ 
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m - ʇʫʘʩʩʦʥ ʢʦʵʬʬʠʮʠʝʥʪʠ. 

         .ʫʡʠʜʘʛʠʯʘ ʪʦʧʠʣʘʜʠץ ʘʣʪʠʩ ʢʫʯʣʘʥʠʰץ ʘʣʪʠʩ ʢʫʯʜʘʥ ʧʘʡʜʦ ʙʣ˄ʘʜʠʛʘʥפ
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  ɹʫ ʬʦʨʤʫʣʘʛʘ ʧʣ˄ʘʪʥʠ ʵʣʘʩʪʠʢ ״ʦʣʘʪʜʘ ʠʰʣʘʰʣʠʢʥʠ ʵʲʪʠʙʦʨʛʘ ʦʣʫʚʯʠ 

ʢʦʵʬʬʠʮʠʝʥʪʣʘʨ ץʠʡʤʘʪʣʘʨʥʠ ץʡ˄ʩʘʢ   ץʫʡʠʜʘʛʠ ʢʨ˄ʠʥʠʰʛʘ ʵʛʘ ʙʣ˄ʘʜʠ: 
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ʘʣʪʠʩ ʢʫʯʣʘʥʠʰ  RyʂʈÌsפ  ʧ˄ʣʘʪʥʠʥʛ ʦץʫʚʯʘʥʣʠʢ ʙʡ˄ʠʯʘ ״ʠʩʦʙʠʡ 

 ʘʣʠʥʣʠʛʠʛʘ ʙʣ˄ʛʘʥץ ʘʨʰʠʣʠʛʠʛʘ ʪʝʥʛ ʜʝʙ ʦʣʠʥʠʙ, ʪʩ˄ʠʥ ʪʦʢʯʘʩʠʥʠʥʛ ʵʥʠʥʠץ

ʥʠʩʙʘʪʠʥʠ ʘʥʠץʣʘʰ ʤʫʤʢʠʥ 
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ɸʛʘʨ ץʘʣʪʠʩ ʢʫʯʣʘʥʠʰʣʘʨ ʦץʫʚʯʘʥʣʠʢ ʯʝʛʘʨʘʩʠʜʘʥ ʢʘʪʪʘ ʙʣ˄ʩʘ, ʧʣʘʩʪʠʥʘ ʟ˄ 

ʤʫʚʦʟʘʥʘʪʠʥʠ ʡ˄ץʦʪʘʜʠ. ʅʠʩʙʘʪʥʠʥʛ çbʩʚ/tfè ʪ˄ʩʠʥ ʪʦʢʯʘʩʠʥʠʥʛ ʤʘ״ʘʣʣʠʡ 

ʪʫʨסʫʥʣʠʛʠ ʪʘʲʤʠʥʣʘʥʠʰʠ ʫʯʫʥ ʟʘʨʫʨ ʙʣ˄ʛʘʥ ץʠʡʤʘʪʣʘʨʠ 2. 03. 05-97  פʄפʥʠʥʛ  

9. 9-ʯʠ ʞʘʜʚʘʣʠʜʘ ʢʝʣʪʠʨʠʣʛʘʥ. 
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6.6. ʊ˄ ʩʠʥ ʜʝʚʦʨʯʘʩʠʥʠʥʛ ʤʘ״ʘʣʣʠʡ ʪʫʨסʫʥʣʠʛʠ 

 

ʊ˄ʩʠʥ ʜʝʚʦʨʯʘʩʠʥʠ ʥʦʨʤʘʣ ʚʘ ʫʨʠʥʤʘ ʢʫʯʣʘʥʠʰʣʘʨ ʪʘʲʩʠʨʠʜʘ ʠʰʣʘʸʪʛʘʥ 

ʧʣʘʩʪʠʥʘ  ʜʝʙ ץʘʨʘʰ ʤʫʤʢʠʥ. ɼʝʚʦʨʯʘʥʠʥʛ ʪʫʨסʫʥʣʠʛʠʥʠ ʸʢʠ ʫʥʠʥʛ ץʘʣʠʥʣʠʛʠʥʠ 

ʦʰʠʨʠʰ ʡʣ˄ʠ ʙʠʣʘʥ ʸʢʠ ʤʫʘʡʷʥ ʤʘʩʦʬʘʜʘ ʢʥ˄ʜʘʣʘʥʛ ʙʠʢʠʨʣʠʢ ץʦʚʫʨסʘʣʘʨʠʥʠ 

ʨ˄ʥʘʪʠʰ ʡ˄ʣʠ ʙʠʣʘʥ ʪʘʲʤʠʥʣʘʰ ʤʫʤʢʠʥ. 

ɼʝʚʦʨ (ʧʣʘʩʪʠʥʢʘ)ʥʠʥʛ ʢʘʤʘʨʣʘʨ ʚʘ ʢ˄ʥʜʘʣʘʥʛ ץʦʚʫʨסʘʣʘʨʠ ʦʨʘʩʠʜʘ 

ʞʦʡʣʘʰʠʙ ץʦʣʛʘʥ ʪ˄סʨʠ ʪ˄ʨʪʙʫʨʯʘʢʣʠ ʙ˄ʣʤʘʣʘʨʠʥʠʥʛ ʧʠʰʠץʣʠʛʠʥʠ ʪʝʢʰʠʨʠʰ 

ʢʝʨʘʢ. 

ɹʫʥʜʘ ʪʝʢʰʠʨʠʣʘʸʪʛʘʥ ʧʣʘʩʪʠʥʢʘʥʠʥʛ ״ʠʩʦʙʣʠ ˄ʣʯʦʚʣʘʨʠ: 

ʘ- ʢ˄ʥʜʘʣʘʥʛ ץʦʚʫʨסʘʣʘʨ ˄ץʣʘʨʠ ʦʨʘʩʠʜʘʛʠ ʤʘʩʦʬʘ: 

hef ï ʜʝʚʦʨʥʠʥʛ (6.5.ʨʘʩʤ) ʧʘʡʚʘʥʜʣʘʥʛʘʥ ʪ˄ʩʠʥʣʘʨʜʘ ʙʫʪʫʥ ʜʝʚʦʨʠ 

ʙʘʣʘʥʜʣʠʛʠʛʘ, ʶץʦʨʠ ʧʠʰʠץʣʠʢʜʘʛʠ ʙʦʣʪʣʘʨʜʘʛʠ ʢʘʤʘʨʣʠ ʫʣʘʥʤʘʣʘʨʛʘ ʵʛʘ 

ʙ˄ʣʛʘʥ ʪ˄ʩʠʥʣʘʨʜʘ ï ʪ˄ʩʠʥ ˄ץʠʛʘ ʵʥʛ ʷץʠʥ ʙ˄ʣʛʘʥ ʢʘʤʘʨ ʙʫʨʯʘʢʣʘʨʠ ʯʝʪʣʘʨʠ 

ʦʨʘʩʠʜʘʛʘ ʤʘʩʦʬʘʛʘ, ʧʨʦʢʘʪʣʠ ʧʨʦʬʠʣʣʘʨʜʘʥ ʪʫʟʠʣʛʘʥ ʪ˄ʩʠʥʣʘʨʜʘ ʠʯʢʠ 

ʘʡʣʘʥʤʘʣʘʨ ʙʦʰʣʘʥʠʰʣʘʨʠ ʦʨʘʩʠʜʘʛʠ ʤʘʩʦʬʘʛʘ, ʵʛʠʣʛʘʥ ʧʨʦʬʠʣʣʘʨʜʘ 

ʙʫʨʘʣʠʰʣʘʨ ʯʝʪʣʘʨʠ, ʦʨʘʩʠʜʘʛʠ ʤʘʩʦʬʘʛʘ ʪʝʥʛ ʙ˄ʣʛʘʥ ״ʠʩʦʙʣʠ ʙʘʣʘʥʜʣʠʛʠ; 

tw ïʜʝʚʦʨ ץʘʣʠʥʣʠʛʠ. 

ʊ˄ʩʠʥ ʜʝʚʦʨʠ ʤʫʩʪʘ״ʢʘʤʣʠʛʠʥʠ ״ʠʩʦʙʣʘʰʥʠ ʪʘʨʘʥʛ ״ʦʣʘʪʥʠʥʛ ״ʘʤʤʘ 

ʢʦʤʧʦʥʝʥʪʣʘʨʠ ( ů,Ű ʚʘ ůlos ) ʥʠ ״ʠʩʦʙʛʘ ʦʣʛʘʥ ״ʦʣʜʘ ʙʘʞʘʨʠʰ ʢʝʨʘʢ. 

ʊ˄ʩʠʥʣʘʨ ʜʝʚʦʨʣʘʨʠ ʤʫʩʪʘ״ʢʘʤʣʠʛʠʥʠ ʪʝʢʰʠʨʠʰ ʪʘʣʘʙ ʵʪʠʣʤʘʡʜʠ, ʘʛʘʨ פʄפ  

2.03.05-97(7.29)ʰʘʨʪʣʘʨʠ ʙʘʞʘʨʠʣʩʘ, ʙʫʥʜʘ ʜʝʚʦʨ ʰʘʨʪʣʠ ʵʛʠʣʫʚʯʘʥʣʠʛʠ                       

E

R

t

h y

w

ef

w=l                         (6.47) 

ʠʢʢʠ  ʪʘʨʘʬʣʠ ʢʘʤʘʨ ʯʦʢʣʘʨʠʛʘ ʵʛʘ ʙʣ˄ʛʘʥ ʪʩ˄ʠʥʣʘʨʜʘ ʤʘ״ʘʣʣʠʡ ʢʫʯʣʘʥʠʰ 

ʡ˄ʢʣʠʛʠ ʚʘץʪʠʜʘ- 3,5 ʜʘʥ: 

ʭʫʜʜʠ ʰʫʥʠʥʛ  ʟ˄ʠ ʙʠʨ ʪʘʨʘʬʣʠ ʢʘʤʘʨ ʯʦʢʣʘʨʠʛʘ ʵʛʘ ʙʣ˄ʛʘʥ ʪʩ˄ʠʥʣʘʨʜʘ- 3,2 ʜʘʥ: 

ʠʢʢʠ ʪʘʨʘʬʣʠ ʢʘʤʘʨ ʯʦʢʣʘʨʠʛʘ ʵʛʘ ʙʣ˄ʛʘʥ ʪʩ˄ʠʥʣʘʨʜʘ ʤʘ״ʘʣʣʠʡ ʢʫʯʣʘʥʠʰ 

ʙʦʨʣʠʛʠʜʘ ï2,5 ץʠʡʤʘʪʣʘʨʠʜʘʥ ʦʰʤʘʩʘ. 

ʊ˄ʩʠʥʣʘʨʜʘʛʠ ʶʢ ץʟ˄סʘʣʤʘʩ ʚʘ ʤʘ״ʘʣʣʠʡ ʢʫʯʣʘʥʠʰ ʡ˄ץ ʙ˄ʣʠʙ, ʰʘʨʪʣʠ 

ʵʛʠʣʫʚʯʘʥʣʠʢ   5,3ðwl  ʙ˄ʣʛʘʥʜʘ ״ʘʤʜʘ ʶʢ ץʟ˄סʘʣʤʘʩ ʚʘ ʤʘ״ʘʣʣʠʡ ʢʫʯʣʘʥʠʰ ʙʦʨ 

ʙ˄ʣʠʙ  5,2=wl   ʙ˄ʣʛʘʥʜʘ ʜʝʚʦʨʯʘ ʢʥ˄ʜʘʣʘʥʛ ʙʠʢʠʨʣʠʢ ץʦʚʫʨסʘʣʘʨʠ ʙʠʣʘʥ 

ʤʘ״ʢʘʤʣʘʥʠʰʠ ʰʘʨʪ. ɹʠʢʨʣʠʢ ץʦʚʫʨסʘʣʘʨʠ ʦʨʘʩʠʜʘʛʠ ʤʘʩʦʬʘ efhÖ2  ʜʘʥ 

ʦʰʤʘʩʣʠʛʠ ʣʦʟʠʤ. 

ʂ˄ʥʜʘʣʘʥʛ ץʦʚʫʨסʘʣʘʨʠʥʠʥʛ ʵʥʠ 40
30
+=

ef

ʂ

h
ʚ  ʤʤ ʜʘʥ ʢʠʯʠʢ ʙʣ˄ʤʘʩʣʠʛʠ 

ʢʝʨʘʢ. פʘʣʠʥʣʠʛʠ ʵʩʘ 
E

R
ʚt

y

ʂR ÖÖ=2  ʤʤ ʜʘʥ ʢʠʯʠʢ ʙʣ˄ʤʘʩʣʠʛʠ ʰʘʨʪ.  

ʂ˄ʥʜʘʣʘʥʛ ʙʠʢʠʨʣʠʢ ץʦʚʫʨסʘʣʘʨʠ ʙʠʣʘʥ ʤʫʩʪʘ״ʢʘʤʣʘʥʛʘʥ ʩʠʤʤʝʪʨʠʢ 

ʢʝʩʠʤʣʠ ʪʩ˄ʠʥ ʜʝʚʦʨʯʘʩʠʥʠʥʛ ʤʘ״ʘʣʣʠʡ ʪʫʨסʫʥʣʠʛʠ ץʫʡʠʜʘʛʠ ʬʦʨʤʫʣʘ ʙʡ˄ʠʯʘ 

ʪʝʢʰʠʨʠʣʘʜʠ: 
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               (6.48) 

ʙʫ ʝʨʜʘ  s, t - ץʫʨʠʣʘʸʪʛʘʥ ʷʯʝʡʢʘʜʘ ʪʘʰץʠ ʢʫʯʣʘʨ ʪʘʲʩʠʨʠʜʘʥ ʶʟʘʜʘ  ״ʦʩʠʣ 

ʙ˄ʣʘʸʪʛʘʥ ʢʫʯʣʘʥʠʰʣʘʨ,  

 

       ʈʘʩʤ 6.5. ɹʦʰ ʪ˄ʩʠʥʥʠ ʜʝʚʦʨʠʥʠ ʫʩʪʠʚʦʨʣʠʛʠʥʠ ʪʝʢʰʠʨʠʰ ʫʯʫʥ ʩʭʝʤʘ 
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ʉcr ï2.03.05-97 פʄפʥʠʥʛ 9.1 ʞʘʜʚʘʣʠʜʘʥ ʘʥʠץʣʘʥʘʜʠʛʘʥ ʢʦʵʬʬʠʮʠʝʥʪ  çdè 

ʧʘʨʘʤʝʪʨʠʛʘ ץʘʨʘʙ, 

                                                             

                                             6.1.ʞʘʜʚʘʣ. 

d ¢ 0,8 1,0 2,0 4,0 6,0 10,0 ² 30 

ccʯ 30,0 31,5 33,3 34,6 34,8 35,1 35,5 
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b - ʫʰʙʫ פʄפʥʠʥʛ 9.2-ʞʘʜʚʘʣʠʜʘʥ ʦʣʠʥʘʜʠʛʘʥ ʢʦʵʬʬʠʮʠʝʥʪ, 

                                                                                                          6.2. ʞʘʜʚʘʣ 

ʊ˄ʩʠʥʣʘʨ ʉʠץʠʣʛʘʥ ʢʘʤʘʨʥʠʥʛ ʠʰʣʘʰ 

ʐʘʨʪʣʘʨʠ 
b 

ʂʨʘʥ ʪʘʛʠ 

ʪ˄ʩʠʥʣʘʨʠ 

ʂʨʘʥ ʨʝʣʴʩʣʘʨʠ 

ʧʘʡʚʘʥʜʣʘʥʤʘʛʘʥ 

ʂʨʘʥ ʨʝʣʴʩʣʘʨʠ ʧʘʡʚʘʥʜʣʘʥʛʘʥ 

2 

¤ 

ɹʦhץʘʣʘʨ ʇʣʠʪʘʣʘʨʥʠʥʛ ʫʟʣʫʢʩʠʟ 

ʪʘʷʥʠʰʠʜʘ 

ɹʦhץʘ ״ʦʣʘʪʣʘʨʜʘ 

¤ 

0,8 

ʕʩʣʘʪʤʘ. ʁʠסʠʣʛʘʥ  ʶʢʣʘʥʠʰ ʪʦʨʪʠʣʛʘʥ ʢʘʤʘʨʠʛʘ ʪʫʰʛʘʥ ʢʨʘʥ ʪʘʛʠ 

ʪ˄ʩʠʥʣʘʨʠʥʠʥʛ ʙʣ˄ʤʘʣʘʨʠ ʫʯʫʥ d ʢʦʵʬʬʠʮʠʝʥʪʠʥʠ ״ʠʩʦʙʣʘʰʜʘ b=0,8 ʜʝʙ 

 .ʠʣʠʰ ʢʝʨʘʢץ ʘʙʫʣץ
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ef

los=  - ʤʘ״ʘʣʣʠʡ ʢʫʯʜʘʥ ״ʦʩʠʣ ʙʣ˄ʘʜʠʛʘʥ ʢʫʯʣʘʥʠʰ,           (6.51) 
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N ï ʤʘ״ʘʣʣʠʡ ʢʫʯ (ʪ˄ʰʘʤʘ ʪ˄ʩʠʥʥʠ ʪʘʷʥʯ ʨʝʘʢʮʠʷʩʠ) 

lef ï ״ʠʩʦʙʠʡ ʫʟʫʥʣʠʛʠ  lef =b+2Ŀ tf 
ɼʝʚʦʨʜʘ ʤʘ״ʘʣʣʠʡ ʢʫʯʜʘʥ ״ʦʩʠʣ ʙ˄ʣʘʜʠʛʘʥ ʢʨʠʪʠʢ ʢʫʯʣʘʥʠʰ ץʫʡʠʜʘʛʠ 

ʬʦʨʤʫʣʘ ʦʨץʘʣʠ ʘʥʠץʣʘʥʘʜʠ: 

2

1

wl
s

y

loscr

RC
=                               (6.52) 

ʉ1 ï פʄפʥʠʥʛ 9.3 ʞʘʜʚʘʣʜʘʥ ʦʣʠʥʘʜʠʛʘʥ ʢʦʵʬʬʠʮʠʝʥʪ 

                                                                                               6.3.ʞʘʜʚʘʣ 

d C1ʥʠʥʛ ʧʘʡʚʘʥʜʣʘʥʛʘʥ ʪʩ˄ʠʥʣʘʨ ʫʯʫʥ ץʫʡʠʜʘʛʠʣʘʨʛʘ ʪʝʥʛ ʙʣ˄ʛʘʥ 
efh

ʘ
 

ʜʘʛʠ ץʠʡʤʘʪʣʘʨʠ 
¢ 0,5  0,6 0,8 1,0 1,2 1,4 1,6 1,8 ²2,0 

¢ 1 

2 

4 

6 

10 

² 30 

11,5 

12,0 

12,3 

12,4 

12,4 

12,5 

12,4 

13,0 

13,3 

13,5 

13,6 

13,7 

14,8 

16,1 

16,6 

16,8 

16,9 

17,0 

18,0 

20,4 

21,6 

22,1 

22,5 

22,9 

22,1 

25,7 

28,1 

29,1 

30,0 

31,0 

27,1 

32,1 

36,3 

38,3 

39,7 

41,6 

32,6 

39,2 

45,2 

48,7 

51,0 

53,8 

38,9 

46,5 

54,9 

59,4 

63,3 

68,2 

45,6 

55,7 

65,1 

70,4 

76,5 

83,6 

      ɼʝʚʦʨʠ  ʢ˄ʥʜʘʣʘʥʛ ץʦʚʫʨסʘʣʘʨ ʙʠʣʘʥ ʫʩʪʠʚʦʨʣʠʛʠ ʦʰʠʨʠʣʛʘʥ ʪ˄ʩʠʥʜʘ ״ʦʩʠʣ 

ʙ˄ʣʘʜʠʛʘʥ ʢʨʠʪʠʢ ʫʨʠʥʤʘ ʢʫʯʣʘʥʠʰ ץʫʡʠʜʘʛʠ ʬʦʨʤʫʣʘ ʦʨץʘʣʠ ʘʥʠץʣʘʥʘʜʠ. 
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m - ʢʘʪʘʢʥʠʥʛ ʢʘʪʪʘ ʪʦʤʦʥʠʥʠʥʛ ʢʠʯʠʛʠʛʘ ʙʣ˄ʛʘʥ ʥʠʩʙʘʪʠ. 

gʩ -פʄפʥʠʥʛ 2.03.05-97 7-ʠʣʦʚʘʩʠ ʙʡ˄ʠʯʘ ץʘʙʫʣ ץʠʣʫʚʯʠ ʢʦʵʬʬʠʮʠʝʥʪ 

ɸʛʘʨ ʜʝʚʦʨʯʘʥʠʥʛ ʰʘʨʪʣʠ ʵʛʠʣʫʚʯʘʥʣʠʛʠ 6,0 ʜʘʥ ʢʘʪʪʘ ʙʣ˄ʩʘ, ʜʝʚʦʨʯʘ 

ʢ˄ʥʜʘʣʘʥʛ ʙʠʢʨʣʠʢ ץʦʚʫʨסʘʣʘʨʠʜʘʥ ʪʘʰץʘʨʠ ʙʡ˄ʣʘʤʘ ʙʠʢʠʨʣʠʢ ץʦʚʫʨסʘʣʘʨʠ 

ʙʠʣʘʥ ״ʘʤ ʤʘ״ʢʘʤʣʘʥʠʰʠ ʢʝʨʘʢ. ʫʣʘʨ ʪʩ˄ʠʥ ʫʟʫʥʣʠʛʠ ʙʡ˄ʣʘʙ ʶץʦʨʠ ʪʦʢʯʘʜʘʥ 

(0,2+0,3)hw ʤʘʩʦʬʘʜʘ ʞʦʡʣʘʰʪʠʨʠʣʘʜʠ. 

 

6.7. ʊ˄ʩʠʥ ʜʝʚʦʨʯʘʩʠ ʙʠʣʘʥ ʪʦʢʯʘʣʘʨʠʥʠ  ʙʠʨʛʘ ʠʰʣʘʰʠʥʠ ʪʘʲʤʠʥʣʘʰ 

 

ɸʣʦ״ʠʜʘ ʵʣʝʤʝʥʪʣʘʨʜʘʥ ʪʘʡʸʨʣʘʥʛʘʥ ʪʩ˄ʠʥ ʪʦʢʯʘʩʠ ʙʠʣʘʥ ʜʝʚʦʨʯʘʩʠ ʟ˄ʘʨʦ 

ʙʠʨʠʢʢʘʥ ʞʦʡʛʘ ʩʠʣʞʠʪʫʚʯʠ ʢʫʯ ʪʘʲʩʠʨ ʵʪʘʜʠ. ʊʩ˄ʠʥʥʠʥʛ 1ʩʤ ʫʟʫʥʣʠʛʠʛʘ ʪʘʲʩʠʨ 

ʵʪʘʸʪʛʘʥ ʩʠʣʞʠʪʫʚʯʠ ʢʫʯʥʠ ʘʥʠץʣʘʡʤʠʟ    

                 x

x
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SQ
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=Ö= wt                     (6.54) 

ʇʘʡʚʘʥʜ ʪʩ˄ʠʥʣʘʨʜʘ ʩʠʣʞʠʪʫʚʯʠ ʢʫʯ çʊè ʪʦʢʯʘ ʯʦʢʣʘʨʠʥʠ ץʠʨץʠʰʛʘ 

ʠʥʪʠʣʘʜʠ ʰʫʥʠʥʛ ʫʯʫʥ ʯʦʢʣʘʨʥʠʥʛ ʶʢ ʢʪ˄ʘʨʫʚʯʘʥʣʠʛʠ ץʫʡʠʜʘʛʠ ʰʘʨʪʥʠ 

   :ʘʥʦʘʪʣʘʥʪʠʨʠʰʠ ʣʦʟʠʤץ

cffwf KRT gb2¢                      

                yʢʠ                       (6.55) 

cfzwz KRʊ gb2¢  
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ʖץʦʨʠʜʘʛʠ ʠʬʦʜʘʣʘʨʜʘʥ ʧʘʡʚʘʥʜ ʯʦʢʥʠʥʛ ʪʘʣʘʙ ץʠʣʠʥʛʘʥ ץʘʣʠʥʣʠʛʠʥʠ 

ʪʦʧʠʰ ʤʫʤʢʠʥ: 

cfwfx

x
f

RI

QS
K

gb2
²      y ʢʠ   

czwzx

x
f

RI

QS
K

gb2
²          (6.56) 

 

ɸʛʘʨ ʪʩ˄ʠʥ ʜʝʚʦʨʯʘʩʠ ʪʦʢʯʘʣʘʨʠ ʙʠʣʘʥ ʧʘʨʯʠʥ ʤʠʭʣʘʨ ʦʨץʘʣʠ 

ʙʠʨʠʢʪʠʨʠʣʩʘ, ʙʠʪʪʘ ʙʦʣʪʥʠ ʩʠʣʞʠʪʘʜʠʛʘʥ ʢʫʯ ʟ˄ʘʨʦ ץ˄hʥʠ ʙʦʣʪʣʘʨ ʦʨʘʩʠʜʘʛʠ 

ʤʘʩʦʬʘ ʙʡ˄ʠʯʘ ʘʥʠץʣʘʥʘʜʠ;                                  aTN Ö=                         (6.57) 

ɹʦʣʪʣʘʨ ʦʨʘʩʠʜʘʛʠ ʤʘʩʦʬʘ             
[ ] [ ]

x

xʚʚ

QS

IN

T

N
a minmin ==          (6.58) 

ʙʫ  ʝʨʜʘ (Nʚ)ʤin-ʙʠʪʪʘ ʙʦʣʪʥʠʥʛ ʶʢ ʢʪ˄ʘʨʠʰ ץʦʙʠʣʠʷʪʠ. 

 

ä=

=

mintdRN

AnRN

ʚʚʨʚʨ

ʚcʚsʚc

g

g
ü     [ ]minNʚ      (6.59) 

 

ʅʘʟʦʨʘʪ ʩʘʚʦʣʣʘʨʠ.  

1. ʊ˄ʩʠʥʣʘʨ ץʘʝʨʜʘ ʠʰʣʘʪʠʣʘʜʠ? 

2. ʊ˄ʩʠʥʣʘʨ ʪʠʟʠʤʠ ʥʝʯʘ ʭʠʣ ʙʣ˄ʠʰʠ ʤʫʤʢʠʥ? 

3. ʄʫʨʘʢʢʘʙ ʪʩ˄ʠʥʣʠ ʢʘʪʘʢʜʘ ʪʩ˄ʠʥʣʘʨʥʠ ʙʠʨ-ʙʠʨʠʛʘ ʙʠʨʠʢʪʠʨʠʣʠʰʠ 

 ?ʘʥʜʘʡ ʙʣ˄ʠʰʠ ʤʫʤʢʠʥץ

4. ʊ˄ʰʘʤʘʥʠ ״ʠʩʦʙʠ? 

5. ʇʨʦʢʘʪ ʪʩ˄ʠʥʣʘʨʥʠ ״ʠʩʦʙʣʘʰ ʪʘʨʪʠʙʠ? 

6. ɸʣʦ״ʠʜʘ ʵʣʝʤʝʥʪʣʘʨʜʘʥ ʪʘʡʸʨʣʘʥʛʘʥ ʪʩ˄ʠʥʣʘʨʥʠ ʢʝʩʠʤ ʶʟʘʩʠʥʠ 

ʤʠʥʠʤʘʣ ʙʘʣʘʥʜʣʠʛʠ ץʘʡʩʠ ʬʦʨʤʫʣʘ ʙʠʣʘʥ ʪʦʧʠʣʘʜʠ? 

7. ɸʣʦ״ʠʜʘ ʵʣʝʤʝʥʪʣʘʨʜʘʥ ʪʘʡʸʨʣʘʥʛʘʥ ʪʩ˄ʠʥʥʠ ʦʧʪʠʤʘʣ ʙʘʣʘʥʜʣʠʛʠ ץʘʡʩʠ 

ʬʦʨʤʫʣʘ ʙʠʣʘʥ ʪʦʧʠʣʘʜʠ? 

8. ɸʣʦ״ʠʜʘ ʵʣʝʤʝʥʪʣʘʨʜʘʥ ʪʘʡʸʨʣʘʥʛʘʥ ʪʩ˄ʠʥ ʪʦʢʯʘʩʠʥʠ ʢʝʩʠʤ ʶʟʘʩʠ ץʘʡʩʠ 

ʬʦʨʤʫʣʘ ʙʠʣʘʥ ʪʦʧʠʣʘʜʠ? 

9. ʊ˄ʩʠʥʣʘʨʥʠʥʛ ʫʤʫʤʠʡ ʫʩʪʠʚʦʨʣʠʛʠ? 

10.ʊʩ˄ʠʥ ʵʣʝʤʝʥʪʣʘʨʥʠʥʛ ʤʘ״ʘʣʣʠʡ ʫʩʪʠʚʦʨʣʠʛʠ? 

11.ʊʩ˄ʠʥ ʜʝʚʦʨʠ ʙʠʣʘʥ ʪʦʢʯʘʣʘʨʠʥʠ ʙʠʨʛʘ ʠʰʣʘʰ ʰʘʨʪʣʘʨʠ?  

 

6.1.1. ʄʘʩʘʣʘ. ʊ˄h ʘʤʘʥʠ ״ʠʩʦʙʠ. ʊ˄h ʘʤʘʛʘ ʪʘʲʩʠʨ ʵʪʘʸʪʛʘʥ ʥʦʨʤʘʪʠʚ ʶʢ 

2

0 /31 ʤʢʥqH = ʛʘ ʪʝʥʛ, ʨʫʭʩʘʪ ʵʪʠʣʛʘʥ ʥʠʩʙʠʡ ʵʛʠʣʫʚʯʘʥʣʠʛʠ 
120

1
=ù
ú

ø
é
ê

è

l

f
 ʪʝʥʛ. 

ʊ˄ʰʘʤʘ ʪ˄ʩʠʥʣʘʨʥʠ ץʘʜʘʤʠ ʘ=1,12ʤ ʛʘ ʪʝʥʛ. 

ɽʯʠʤʠ: ʊ˄ʰʘʤʘʥʠ ץʘʣʠʥʣʠʛʠʥʠ ʪʦʧʠʰ ʫʯʫʥ ʉ.ɼ.ʃʝʡʪʝʩ ʛʨʘʬʠʛʠʜʘʥ 

ʬʦʡʜʘʣʘʥʘʤʠʟ. ʐʫ ʛʨʘʬʠʢʜʘʥ ʪ˄h ʘʤʘʥʠ ʪʘʷʥʯ ʦʨʘʩʠʜʘʛʠ ʤʘʩʦʬʘʩʠʥʠ ʫʥʠ 

 .ʣʘʡʤʠʟץʘʣʠʥʣʠʛʠʛʘ ʙ˄ʣʛʘʥ ʥʠʩʙʘʪʠʥʠ ʘʥʠץ

117=
ʊ

ʊ

t

l
 ʙʫʥʜʘʥ ʪ˄ʰʘʤʘ ץʘʣʠʥʣʠʛʠ ʪʦʧʠʣʘʜʠ. 

cʤ
l

t T

T 96,0
117

112

117
===  

ʊ˄ʰʘʤʘʥʠʥʛ ץʘʣʠʥʣʠʛʠʥʠ 10ʤʤ ץʘʙʫʣ ץʠʣʠʥʘʜʠ. 
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6.2.1. ʄʘʩʘʣʘ. ʊ˄ʩʠʥʥʠ ״ʠʩʦʙʣʘʥʛ. ʊʘʷʥʯ ʦʨʘʣʠסʠʜʘʛʠ ʤʘʩʦʬʘ 4ʤ ʛʘ ʪʝʥʛ. 

ʊ˄ʩʠʥʛʘ ʪʘʲʩʠʨ ʵʪʘʸʪʛʘʥ ״ʠʩʦʙʠʡ ʸʡʤʘ ʶʢ ʤʢʥq /58,42=  ʪʝʥʛ. ʇ˄ʣʘʪ ʤʘʨʢʘʩʠ 

ʉʪ 3 ʢʧ 2. 

ɽʯʠʤʠ: ʊʘʰץʠ ʪʘʲʩʠʨ ʵʪʘʸʪʛʘʥ ʶʢʜʘʥ ʪ˄ʩʠʥʜʘ ʤʘʚʞʫʜ ʙ˄ʣʘʜʠʛʘʥ ʢʘʪʪʘ 

ʵʛʫʚʯʠ ʤʦʤʝʥʪ ʪʦʧʠʣʘʜʠ. 

ʤʢʅ
ql

M Ö=
Ö

== 18,85
8

458,42

8

22

max  

ʊʘʣʘʙ ץʠʣʠʥʛʘʥ ץʘʨʰʠʣʠʢ ʤʦʤʝʥʪ ʪʦʧʠʣʘʜʠ. 
() 3max 362
1235

108518
cʤ

R

M
W

cy

TK =
Ö

Ö
==

g
 

ʘʨʰʠʣʠʢ ʤʦʤʝʥʪʠ 3371ʩʤWxץ ,ʰʪʘʚʨ ʩʦʨʪʘʤʝʥʪʠʜʘʥ ʶʟʘ ʪʘʥʣʘʙ ʦʣʘʤʠʟפ˄ =

ʛʘ ʪʝʥʛ ʙʣ˄ʛʘʥ ˉ27 

ʤʢʛq

ʩʤt

ʩʤS

ʩʤI

ʆʋʊ

w

x

x

/5,31

;6,0

;210

;5010

..

3

4

=

=

=

=

 

 

ʊʘʥʣʘʙ ʦʣʠʥʛʘʥ ʪʩ˄ʠʥʥʠ ʤʫʩʪʘ״ʢʘʤʣʠʢʢʘ ʪʝʢʰʠʨʘʤʠʟ ˄ʟ ʦסʠʨʣʠʛʠʥʠ 

ʵʲʪʠʙʦʨʛʘ ʦʣʛʘʥ ״ʦʣʜʘ. 
( )()

ʄʇʘ
W

MM

cx

ʆʋT 4,231
1371

1015,668518...max =
Ö

Ö+
=

+
=

g
s  

ʊ˄ʩʠʥʥʠ ˄ʟ ʦסʠʨʣʠʛʠʜʘʥ ״ʦʩʠʣ ʙ˄ʣʘʸʪʛʘʥ ʤʦʤʝʥʪ  

ʤʢʛ
lq

ʄ
fʆʋT

ʆʋʊ Ö=
ÖÖ

== 15,66
8

405,15,31

8

22

...

...

g
 

ʬʘʨץʠ %5%5,1%100
235

4,231235
%100 B=Ö

-
=Ö

-

y

y

R

R s
 

 .ʘʤ ʪʩ˄ʠʥʥʠ ʪʝʢʰʠʨʘʤʠʟ״ ʫʚʯʠ ʢʫʯʛʘץʠʨפ
()

ʄʇʘ
tI

SQ

wx

x 9,59
6,05010

1021079,85max =
Ö

Ö
=

Ö
=t  

ʊʘʷʥʯʣʘʨ ʦʨʘʩʠʜʘʛʠ ʤʘʢʩʠʤʘʣ ץʠʨץʫʚʯʠ ʢʫʯʥʠ ץʫʡʠʜʘʛʠ ʬʦʨʤʫʣʘ ʦʨץʘʣʠ 

ʘʥʠץʣʘʡʤʠʟ. 
( ) ( )

ʢʅ
lqq

Q
fTʋʋ

79,85
2

405,1315,058,42

2
max =

ÖÖ+
=

Ö+
=

g
 

ʊʘʥʣʘʙ ʦʣʛʘʥ ʪʩ˄ʠʥʥʠ ʙʠʢʠʨʣʠʛʠʥʠ ״ʘʤ ʪʝʢʰʠʨʘʤʠʟ. 

ù
ú

ø
é
ê

è
==

Ö

Ö
Ö=

Ö
Ö=

250

1

344

1
0029,0

50102060000

40095,35

384

5

384

5 33

B
EI

lq

l

f

x

H

 

 

6.3.1. ʄʘʩʘʣʘ. ɸʣʦ״ʠʜʘ ʵʣʝʤʝʥʪʣʘʨʜʘʥ ʪʘʡʸʨʣʘʥʛʘʥ ʪ˄ʩʠʥʥʠ ״ʠʩʦʙʣʘʥʛ. 

ʊʘʷʥʯ ʦʨʘʣʠסʠʜʘʛʠ ʤʘʩʦʬʘ L=16ʤ ʛʘ ʪʝʥʛ. ʊʘʲʩʠʨ ʵʪʘʸʪʛʘʥ ʸʡʤʘ ʥʦʨʤʘʪʠʚ ʶʢ 

qH=184ʢʅ£ʤ. ״ʠʩʦʙʠʡ ʶʢ q=219,74 ʢʅ£ʤ ʪʝʥʛ. ʇʣ˄ʘʪ ʤʘʨʢʘʩʠ  ʉʪ 3 ʧʩ 5. 
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ɽʯʠʤʠ: ʊʘʰץʠ ʪʘʲʩʠʨ ʵʪʘʸʪʛʘʥ ʶʢʜʘʥ ʪʩ˄ʠʥʜʘ ״ʦʩʠʣ ʙ˄ʣʘʜʠʛʘʥ ʢʘʪʪʘ ʵʛʫʚʯʠ 

ʤʦʤʝʥʪʣʘʨ ʪʦʧʠʣʘʜʠ: 

ʅʦʨʤʘʪʠʚ ʶʢʜʘʥ: 

ʤʢʅ
Lq

M
H

H Ö=
Ö

=
Ö

= 94,5886
8

16184

8

22

max
 

 ʠʩʦʙʠʡ ʶʢʜʘʥ״

ʤʢʅ
Lq

M Ö=
Ö

=
Ö

= 68,7031
8

167,219

8

22

max  

ʊ˄ʩʠʥʜʘ ʶʢʣʘʨ ʪʘʲʩʠʨʠʜʘʥ ״ʦʩʠʣ ʙʣ˄ʘʜʠʛʘʥ ץʠʨץʫʚʯʠ ʢʫʯʥʠ ʘʥʠץʣʘʡʤʠʟ: 

ʢʅ
Lq

Q 92,1757
2

167,219

2
=

Ö
=

Ö
=  

ʊʘʣʘʙ ץʠʣʠʥʛʘʥ ץʘʨʰʠʣʠʢ ʤʦʤʝʥʪʠ ʪʦʧʠʣʘʜʠ: 
() 3max

.. 29922
1235

10703168
cʤ

R

M
W

cy

ʢʪ =
Ö

Ö
=

Ö
=

g
 

 

 ʠʣʠʙ ʦʣʠʰʠʤʠʟץ ʘʙʫʣץ ʨʠס˄ʫʣʘʡ ʶʟʘ ʪʦʧʠʰ ʫʯʫʥ ʪʩ˄ʠʥʥʠ ʙʘʣʘʥʜʣʠʛʠʥʠ ʪפ

ʣʦʟʠʤ: ʙʫʥʠʥʛ ʫʯʫʥ ʙʠʨʠʥʯʠ ʥʘʚʙʘʪʜʘ 

1) ʊʩ˄ʠʥʥʠ ʵʥʛ ʢʠʯʠʢ ʙʘʣʘʥʜʣʠʛʠʥʠ ʘʥʠץʣʘʡʤʠʟ: 

cʤ

M
l

f
E

LMR
h

H

y
3,127

68,7031
400

1
1006,2

94,588616002350

24

5

24

5

6

min =

Öù
ú

ø
é
ê

è
Ö

ÖÖ
Ö=

ù
ú

ø
é
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è
=  

2) ʊ˄ʩʠʥʥʠʥʛ ʦʧʪʠʤʘʣ ʙʘʣʘʥʜʣʠʛʠʥʠ ʘʥʠץʣʘʡʤʠʟ: 

cʤ
t

W
h

w

KT
ʦʧʪ 4,193

2,12

299623

2

3 .. =
Ö

Ö
=

Ö
=  

-wt  ʪ˄ ʩʠʥ ʜʝʚʦʨʠʥʠ ץʘʣʠʥʣʠʛʠ. ɼʝʚʦʨʥʠʥʛ ץʘʣʠʥʣʠʛʠʥʠ ʠʤʧʝʨʠʢ 

ʬʦʨʤʫʣʘʜʘʥ ʬʦʡʜʘʣʘʥʠʙ ʪʦʧʘʤʠʟ: 

ʤʤ
h

tw 82,10
1000

12733
7

1000

3
7 min =

Ö
+=

Ö
+=  

ʜʝʚʦʨʥʠʥʛ ץʘʣʠʥʣʠʛʠʥʠ 1,2ʩʤ ץʠʣʠʙ ץʘʙʫʣ ץʠʣʘʤʠʟ. 

ʊʩ˄ʠʥʥʠʥʛ ʙʘʣʘʥʜʣʠʛʠʥʠ 185ʩʤ ʛʘ ʪʝʥʛ ʜʝʙ ץʘʙʫʣ ץʠʣʠʙ, ʪʦʢʯʘʩʠʥʠʥʛ 

ʶʟʘʩʠʥʠ ʘʥʠץʣʘʡʤʠʟ. 

ʩʤ
th

h

W
ɸ wKT

f 7,124
6

1852,1

185

29922

6

.. =
Ö

-=
Ö

-= 2 

ɺʘʨʘץʘʩʠʤʦʥ ʧʨʦʢʘʪʣʠ ʧ˄ʣʘʪʜʘʥ 530ʭ25 ץʘʙʫʣ ץʠʣʘʤʠʟ ʶʟʘʩʠ 25,132 ʩʤAf =  

ʰʫʥʜʘʡ ʦʣʩʘʢ, ʪ˄ʩʠʥʥʠʥʛ ʫʤʫʤʠʡ ʪʫʨסʫʥʣʠʛʠ hb f ö
÷

õ
æ
ç

å
·=

5

1

3

1
 ʚʘ ʪʦʢʯʘʥʠʥʛ 

ʤʘʭʘʣʣʠʡ ʪʫʨסʫʥʣʠʛʠ ʙʘʞʘʨʠʣʘʜʠ 

7553

30

B

B ff tb
 

 :ʣʘʡʤʠʟץʠʣʠʙ ʦʣʛʘʥ ʪʩ˄ʠʥʥʠ ʛʝʦʤʝʪʨʠʢ ʪʘʚʩʠʬʠʥʠ ʘʥʠץ ʘʙʫʣפ
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ʊ˄ʩʠʥʥʠ 1ʤ ʫʟʫʥʣʠʛʠʜʘʛʠ ʦסʠʨʣʠʛʠʥʠ ʘʥʠץʣʘʡʤʠʟ. 
( ) ( ) ʤʢʅAAq wfʦʫʪʢ /76,35,780216,001335,022.... =Ö+Ö=+Ö= r  

 :ʢʘʤʣʠʛʠʥʠ ʪʝʢʰʠʨʘʤʠʟ״ʠʣʠʥʛʘʥ ʪʩ˄ʠʥʥʠ ʤʫʩʪʘץ ʘʙʫʣפ
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s

wx
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Rʩʤʢʛ
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W

M

B
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Ö
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ʚʘ ʙʠʢʠʨʣʠʛʠʥʠ ״ʘʤ ʪʝʢʰʠʨʘʤʠʟ: 
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ÖÖ
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ʂʘʪʪʘ ʪ˄ʩʠʥʥʠʥʛ ʫʤʫʤʠʡ ʪʫʨסʫʥʣʠʛʠʥʠ ʪʝʢʰʠʨʘʤʠʟ. 

 :ʫʨʘʤʠʟץ ʫʡʠʜʘʛʠ ʰʘʨʪʣʘʨʥʠ ʪʝʢʰʠʨʠʙפ
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- ʢʘʪʪʘ ʪ˄ʩʠʥʥʠ ״ʠʩʦʙʠʡ ʫʟʫʥʣʠʛʠ ʪʦʢʯʘʩʠʥʠ ʵʥʠʛʘ ʙ˄ʣʛʘʥ ʥʠʩʙʘʪʠ 
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ʰʫʥʜʘ ʢʘʪʪʘ ʪ˄ʩʠʥʥʠʥʛ ʫʤʫʤʠʡ ʪʫʨסʫʥʣʠʛʠ ʚʘ ʫʩʪʠʚʦʨʣʠʛʠ ʪʘʲʤʠʥʣʘʥʘʜʠ. 

 

ʊ˄ ʩʠʥ ʵʣʝʤʝʥʪʣʘʨʠʥʠʥʛ ʤʘ״ʘʣʣʠʡ ʫʩʪʠʚʦʨʣʠʛʠ 

 

1. ʉʠץʠʣʠʰʛʘ ʠʰʣʘʸʪʛʘʥ ʢʘʪʪʘ ʪ˄ʩʠʥʥʠ ʪʦʢʯʘʩʠʥʠ ʪʫʨסʫʥʣʠʛʠʥʠ ʪʝʢʰʠʨʘʤʠʟ. 
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ʐʫʥʜʘʡ ץʠʣʠʙ ʪʦʢʯʘʥʠ ʫʩʪʠʚʦʨʣʠʛʠ ʪʘ̡ʤʠʥʣʘʥʛʘʥ. 
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2. ɸʣʦ״ʠʜʘ ʵʣʝʤʝʥʪʣʘʨʜʘʥ ʪʘʡyʨʣʘʥʛʘʥ ʪʩ˄ʠʥʥʠ ʜʝʚʦʨʠʥʠ 

ʫʩʪʠʚʦʨʣʠʛʠʥʠ ʪʝʢʰʠʨʠʰ ʫʯʫʥ ʢʝʣʪʠʨʠʣʛʘʥ ʰʘʨʪʣʠ ʵʛʠʣʫʚʯʘʥʣʠʛʠʥʠ 

ʘʥʠץʣʘʡʤʠʟ. 
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ɼʝʤʘʢ, ʜʝʚʦʨʥʠ ʪʫʨסʫʥʣʠʛʠʥʠ ʦʰʠʨʠʰ ʫʯʫʥ ʢ˄ʥʜʘʣʘʥʛ ץʦʚʫʨסʘʣʘʨ  

ץ˄ ʡʠʣʘʜʠ. פʦʚʫʨסʘʣʘʨʥʠ ʦʨʘʣʠסʠ 2h ʜʘʥ ʦʰʠʙ ʢʝʪʤʘʩʣʠʛʠ ʢʝʨʘʢ 180ʭ2=360ʩʤ. 

 :ʘʣʠ ʪʦʧʘʤʠʟץʫʡʠʜʘʛʠ ʬʦʨʤʫʣʘ ʦʨץ ʘʥʠʥʛ ʵʥʠʥʠסʦʚʫʨפ
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  ʤʤʚʢ 105=  ʜʝʙ ץʘʙʫʣ ץʠʣʘʤʠʟ. 
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ʙʫ ʝʨʜʘ ů,t -ץʫʨʠʣʘʸʪʛʘʥ ʢʘʪʘʢʜʘ ʪʘʰץʠ 

ʢʫʯʣʘʨ ʪʘʲʩʠʨʠʜʘʥ ʶʟʘʜʘ ״ʦʩʠʣ ʙ˄ʣʘʸʪʛʘʥ 

ʢʫʯʣʘʥʠʰʣʘʨ. 
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7- ʙʦʙ. ʄɸʈʂɸɿʀʁ ʉʀפʀʃʀʐɻɸ ʀʐʃɸɪʊɻɸʅ ʋʉʊʋʅʃɸʈʅʀ 

ʍʀʉʆɹʃɸʐ ʊɸʈʊʀɹʀ. 

ʄɽʊɸʃʃ  ʋ ʉ ʊ ʋ ʅ ʃ ɸ ʈ 
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ʋʩʪʫʥʣʘʨ ʟ˄ʠʜʘʥ ʶץʦʨʠʜʘ ʞʦʡʣʘʰʛʘʥ ʢʦʥʩʪʨʫʢʮʠʷʣʘʨʜʘʥ ʪʫʰʘʜʠʛʘʥ 

ʶʢʣʘʨʥʠ ʧʦʡʜʝʚʦʨʣʘʨʛʘ ʫʟʘʪʫʚʯʠ ʢʦʥʩʪʨʫʢʪʠʚ ʵʣʝʤʝʥʪʣʘʨʜʠʨ. ʋʩʪʫʥʣʘʨ 

 ʦʨʠʜʘ ʞʦʡʣʘʰʛʘʥ ʢʦʥʩʪʨʫʢʮʠʷʣʘʨʜʘʥץʠʩʤʣʘʨʜʘʥ ʠʙʦʨʘʪ: ʶץ ʫʡʠʜʘʛʠץ

ʪʫʰʘʜʠʛʘʥ ʶʢʣʘʨʥʠ ʙʝʚʦʩʠʪʘ ץʘʙʫʣ ץʠʣʘʜʠʛʘʥ ץʠʩʤʠ - ʙʦʰ ץʠʩʤ, ʶʢʥʠ ʫʟʘʪʫʚʯʠ 

ʘʩʦʩʠʡ ʨ˄ʪʘ ץʠʩʤ - ʩʪʝʨʞʝʥʴ, ʩʪʝʨʞʝʥʜʘʥ ʧʦʡʜʝʚʦʨʛʘ ʶʢʥʠ ʫʟʘʪʘʜʠʛʘʥ ץʠʩʤʠ - 

ʘʩʦʩ. ʋʩʪʫʥ ʩʪʝʨʞʝʥʠʥʠʥʛ ʢʝʩʠʤʠ ʷʭʣʠʪ ʸʢʠ ʧʘʥʞʘʨʘʣʠ ʙʣ˄ʘʜʠ. ʗʣʧʠ ʢʝʩʠʤʣʘʨ 

ʦʯʠץ ʚʘ ʙʝʨʢ ʙʣ˄ʠʰʠ ʤʫʤʢʠʥ. 

 

 
7. 1. ʋʩʪʫʥʣʘʨʥʠ ʘʩʦʩʠʡ ˄ʨʪʘ ץʠʩʤʠ - ʩʪʝʨʞʝʥʴ 

 

ʋʩʪʫʥʣʘʨʥʠ ʣʦʡʠ״ʘʣʘʰ ʫʣʘʨʥʠʥʛ ʢʝʩʠʤʠ ʪʫʨʠʥʠ ʪʘʥʣʘʰʜʘʥ ʙʦʰʣʘʥʘʜʠ. 

ɹʫʥʜʘ çʍ-ʍè ״ʘʤʜʘ çʋ-ʋè ˄ץʣʘʨʠ ʪʝʢʠʩʣʠʛʠʜʘ ʙʠʨ ʭʠʣ ʫʩʪʠʚʦʨʣʠʢʢʘ ʵʛʘ ʙʣ˄ʠʰʠ 

ʤʘץʩʘʜʛʘ ʤʫʚʦʬʠץ. ɹʫʥʠʥʛ ʫʯʫʥ ץʫʡʠʜʘʛʠ ʰʘʨʪ ץʘʥʦʘʪʣʘʥʪʠʨʠʰʠ ʣʦʟʠʤ 

lʭ =ly      y ʢʠ     lʭ =ly     ʚʘ   iʭ = iy 

 ʖʢʥʠ ʪʘʲʩʠʨ ʵʪʠʰʠʛʘ ʚʘ ʫʩʪʫʥʥʠ ״ʠʩʦʙʠʡ ʫʟʫʥʣʠʛʠʛʘ ץʘʨʘʙ ʵʛʠʣʫʚʯʘʥʣʠʛʠ 

ʙʝʣʛʠʣʘʥʘʜʠ. ɸʛʘʨ ʪʘʲʩʠʨ ʵʪʘʸʪʛʘʥ ʶʢ 150-200ʪ ʘʪʨʦʬʠʜʘ, ʙʘʣʘʥʜʣʠʛʠ 4-6ʤ 

ʙ˄ʣʩʘ, ʫʥʜʘ ʵʛʠʣʫʚʯʘʥʣʠʛʠʥʠ 100-70 ʦʨʘʣʠסʠʜʘ ʦʣʠʥʘʜʠ. ʊʘʲʩʠʨ ʵʪʘʸʪʛʘʥ ʶʢ 250-

400ʪïʛʘʯʘ ʙʣ˄ʩʘ, ʵʛʠʣʫʚʯʘʥʣʠʛʠʥʠ 70-50 ʦʨʘʣʠסʠʜʘ ʙʝʣʛʠʣʘʥʘʜʠ. ʐʘʨʪʣʠ 

ʛɻʠʣʫʚʯʘʥʣʠʛʠ  ״ʠʩʦʙʣʘʥʘʜʠ ʚʘ ʤʦʩ ʢʝʣʘʜʠʛʘʥ ʬʦʨʤʫʣʘʜʘʥ ʬʦʡʜʘʣʘʥʠʙ 

ʢʦʵʬʬʠʮʠʝʥʪ çjè ʥʝʯʘʛʘ ʪʝʥʛʣʠʛʠ ʘʥʠץʣʘʥʘʜʠ ʚʘ ʫʩʪʫʥʥʠʥʛ ʟʘʨʫʨʠʡ ʶʟʘʩʠ 

ʪʦʧʠʣʘʜʠ: 
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ʂʝʩʠʤ ʪʘʥʣʘʛʘʯ, ʫʩʪʫʥʥʠʥʛ ʤʫʩʪʘ״ʢʘʤʣʠʛʠ ʚʘ ʪʫʨסʫʥʣʠʛʠ ץʫʡʠʜʘʛʠ ʬʦʨʤʫʣʘ 

ʙ˄ʡʠʯʘ ʪʝʢʰʠʨʠʣʘʜʠ 
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ʙ˄ʡʠʯʘ ץʫʡʠʜʘʛʠ ʬʦʨʤʫʣʘʣʘʨ ʙʠʣʘʥ ״ʠʩʦʙʣʘʥʘʜʠ; ʰʘʨʪʣʠ ʵʛʠʣʫʚʯʘʥʣʠʛʠ 
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ʋʩʪʫʥ ʢʝʩʠʤʣʘʨʠ 

 

      
ʈʘʩʤ 7.1. ʋʩʪʫʥ ʢʝʩʠʤʠ ʶʟʘʣʘʨʠ. 
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ʀʥʝʨʮʠʷ ʨʘʜʠʫʩʠʥʠʥʛ ץʠʡʤʘʪʣʘʨʠ 
            

ʞʘʜʚʘʣ 7.1              

 
 

7.2. ʋʩʪʫʥʣʘʨʥʠʥʛ ʙʦʰ ץʠʩʤʣʘʨʠ 

 

ʋʩʪʫʥʥʠʥʛ ʙʦʰ ץʠʩʤʠ ʫʩʪʫʥʜʘʥ ʶץʦʨʠʜʘ ʞʦʡʣʘʰʛʘʥ ʢʦʥʩʪʨʫʢʮʠʷʣʘʨ ʫʯʫʥ 

ʪʘʷʥʯ ʙʣ˄ʠʙ ʭʠʟʤʘʪ ץʠʣʘʜʠ ʚʘ ʪʫʰʘʜʠʛʘʥ ʶʢʥʠ ʫʩʪʫʥʥʠʥʛ ʩʪʝʨʞʝʥʴ ʢʝʩʠʤʠ 

ʙ˄ʡʣʘʙ ʪʝʢʠʩ ʪʘʨץʘʪʘʜʠ. 

ʋʩʪʫʥʣʘʨ ʪʩ˄ʠʥʣʘʨ ʙʠʣʘʥ ʰʘʨʥʠʨʣʠ ʸʢʠ ʙʠʢʨ ʪʫʪʘʰʪʠʨʠʣʛʘʥ ʙʣ˄ʠʰʠ 

ʤʫʤʢʠʥ. ʐʘʨʥʠʨʣʠ ʪʫʪʘʰʠʜhʘ ʦʜʘʪʜʘ ʪʩ˄ʠʥ ʫʩʪʫʥʥʠʥʛ ʫʩʪʠʛʘ ץʡ˄ʠʣʘʜʠ. ɹʫ 

 ʠʩʤʠ ʧʣʠʪʘ ʚʘ ʫʥʠ ʫʰʣʘʙ ʪʫʨʠʙ, ʶʢʥʠ ʫʩʪʫʥ ʩʪʝʨʞʝʥʠʛʘץ ʦʣʜʘ ʫʩʪʫʥʥʠʥʛ ʙʦʰ״

ʫʟʘʪʫʚʯʠ ץʦʚʫʨסʘʣʘʨʜʘʥ ʠʙʦʨʘʪ ʙʣ˄ʘʜʠ. ɹʫ ״ʦʣʜʘ ʫʩʪʫʥʛʘ ʶʢ ʪ˄ʩʠʥʣʘʨʥʠʥʛ 

ʡ˄ʥʘʣʛʘʥ ץʠʨʨʘʣʠ ʪʘʷʥʯ ץʦʚʫʨסʘʣʘʨʠ ʦʨץʘʣʠ ʫʟʘʪʠʣʘʜʠ, ʙʦʰ ץʠʩʤʠʥʠʥʛ ʧʣʠʪʘʩʠ 

ʧʘʩʪʜʘʛʠ ץʦʚʫʨסʘʣʘʨ ʸʨʜʘʤʠʜʘ ʫʰʣʘʙ ʪʫʨʠʣʘʜʠ. פʦʚʫʨסʘʥʠʥʛ ʙʘʣʘʥʜʣʠʛʠ ʰʫ 

 ʢʘʤʣʘʡʜʠʛʘʥ ʧʘʡʚʘʥʜ ʯʦʢʣʘʨ״ʣʘʨʛʘ ʸʢʠ ʜʝʚʦʨʛʘʯʘ ʤʘץʘʥʠʥʛ ʪʘʨʤʦסʦʚʫʨץ

ʫʟʫʥʣʠʛʠ ʙʡ˄ʠʯʘ ʘʥʠץʣʘʥʘʜʠ; 

 

       (7.7) 

    y ʢʠ 

       (7.8)                           

 

 
        

 

ʈʘʩʤ 7.2. ʋʩʪʫʥʥʠʥʛ ʪʝʧʘ ץʠʩʤʠ 

 

ʊ˄ʩʠʥ ʫʩʪʫʥʛʘ ʸʥʙʦʰʠʜʘʥ ʪʫʪʘʰʛʘʥ ʙʣ˄ʩʘ ʚʝʨʪʠʢʘʣ ʨʝʘʢʮʠʷ ʪʩ˄ʠʥʥʠʥʛ 

ʪʘʷʥʠʰ ץʦʚʫʨסʘʩʠʥʠʥʛ ʡʥ˄ʘʣʛʘʥ ץʠʨʨʘʩʠ ʦʨץʘʣʠ ʪʘʷʥʠʰ ʧʣʠʪʘʩʠʛʘ ʚʘ ʫʥʜʘʥ 

ʫʩʪʫʥʥʠʥʛ ʪʦʢʯʘʩʠʛʘ ʫʟʘʪʠʣʘʜʠ. ʊʘʷʥʠʰ ʧʣʠʪʘʩʠʥʠ ʫʩʪʫʥ ʪʦʢʯʘʩʠʛʘ 

ʙʠʨʠʢʪʠʨʫʚʯʠ ʧʘʡʚʘʥʜ ʯʦʢʣʘʨʥʠʥʛ ʤʫʩʪʘ״ʢʘʤʣʠʛʠ ץʫʡʠʜʘʛʠ ʬʦʨʤʫʣʘ ʙʠʣʘʥ 

ʪʝʢʰʠʨʠʣʘʜʠ: 
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ʊ˄ʩʠʥʥʠʥʛ ʪʘʷʥʯ ץʦʚʫʨסʘʩʠʥʠʥʛ ʧʘʩʪʢʠ ץʠʨʨʘʩʠ ʙʠʣʘʥ ʪʘʷʥʠʰ ʧʣʠʪʘʩʠʥʠʥʛ 

 ʦʣʠʰʠ ʤʫʤʢʠʥ. ɹʫʥʠʥʛץ ʠʨʨʘʩʠ ʙʘʲʟʠ ʩʘʙʘʙʣʘʨʛʘ ʢʨ˄ʘ ʧʘʨʘʣʣʝʣ ʙʣ˄ʤʘʡץ

ʥʘʪʠʞʘʩʠʜʘ ʠʢʢʠʪʘ ʚʝʨʪʠʢʘʣ ʯʦʢʜʘʥ ʙʠʨʠʛʘ N/2 ʜʘʥ ʢʧ˄ʨʦץ ʶʢ ʪʫʰʠʙ ץʦʣʠʰʠ 

ʤʫʤʢʠʥ. ʐʫ ɻ״ʪʠʤʦʣʣʠʢʥʠ ״ʠʩʦʙʛʘ ʦʣʠʰ ʤʘץʩʘʜʠʜʘ ʬʦʨʤʫʣʘʥʠʥʛ ʩʫʨʘʪʠʜʘ 

ʨʝʘʢʪʠʚ ʢʫʯ 1,3 ʤʘʨʪʘ ʦʰʠʨʠʙ ʦʣʠʥʛʘʥ. 

 

7.3. ʋʩʪʫʥʣʘʨʥʠʥʛ ʘʩʦʩʣʘʨʠ 

 

ʋʩʪʫʥʥʠʥʛ ʘʩʦʩʣʘʨʠ ʩʪʝʨʞʝʥʜʘʥ ʢʝʣʛʘʥ ʶʢʥʠ ʧʦʡʜʝʚʦʨʛʘ ʙʠʨ ʪʝʢʠʩ 

ʪʘץʩʠʤʣʘʰʛʘ ״ʠʟʤʘʪ ץʠʣʘʜʠ. ʋʩʪʫʥ ʘʩʦʩʣʘʨʠ ʫʯ ʭʠʣ ʙʣ˄ʠʰʠ ʤʫʤʢʠʥ. ʊʨʘʚʝʨʩʘ 

ʙʠʣʘʥ, ʪʘʷʥʯ ʧʣʠʪʘ ʙʠʣʘʥ, ʚʘ ʰʘʨʥʠʨʣʠ ʪʘʷʥʯʠ ʙʠʣʘʥ. 

ʋʩʪʫʥʜʘʥ ʪʫʰʘʜʠʛʘʥ ʙʦʩʠʤ ʢʘʪʪʘ ʙʣ˄ʛʘʥʜʘ ʧʣʠʪʘʥʠʥʛ ץʘʣʠʥʣʠʛʠʥʠ 

ʢʘʤʘʡʪʠʨʠʰ ʤʘץʩʘʜʠʜʘ ʙʡ˄ʣʘʤʘ ״ʠʩʦʙʠʡ ʢʫʯ ʧʣʠʪʘʛʘ ʫʩʪʫʥʥʠʥʛ ʩʪʝʨʞʝʥʠ ʚʘ 

ʪʨʘʚʝʨʩʘʣʘʨ ʦʨץʘʣʠ ʫʟʘʪʠʣʘʜʠ. ʊʨʘʚʝʨʩʘʣʘʨ ʫʩʪʫʥʜʘʥ ʢʝʣʘʜʠʛʘʥ ʢʫʯʥʠʥʛ ʧʣʠʪʘ 

ʶʟʘʩʠ ʙʡ˄ʣʘʙ ʪʝʢʠʩ ʪʘץʩʠʤʣʘʥʠʰʠʛʘ ʠʤʢʦʥʠʷʪ ʙʝʨʘʜʠ. 

ʐʘʨʥʠʨʣʠ ʪʘʷʥʯ ʧʣʠʪʘʜʘʥ ʠʙʦʨʘʪ ʙʣ˄ʛʘʥ ʫʩʪʫʥʣʘʨ ʠʜʝʘʣ ״ʠʩʦʙʠʡ ʩʭʝʤʘʛʘ 

ʞʘʚʦʙ ʙʝʨʘʜʠ, ʣʝʢʠʥ ʫʣʘʨʥʠ ʨ˄ʥʘʪʠʰ ʙʠʨʦʟ ץʠʡʠʥ ʢʝʯʘʜʠ. 

ʊʘʷʥʯ ʧʣʠʪʘʥʠʥʛ ʣ˄ʯʘʤʣʘʨʠ ץʫʡʠʜʘʛʠ ʬʦʨʤʫʣʘ ʦʨץʘʣʠ ʘʥʠץʣʘʥʘʜʠ. 

 

ʋʩʪʫʥʥʠ ʘʩʦʩʣʘʨʠ 

 

 

ʈʘʩʤ 7.3. ʋʩʪʫʥ ʘʩʦʩʣʘʨʠ 
 

ʩʚR

N
A

g
=            axdA=             ( )ʘd 4,11+=                 (7.10) 

           Rb-ʧʦʡʜʝʚʦʨ ʙʝʪʦʥʥʠʥʛ ״ʠʩʦʙʠʡ ץʘʨʰʠʣʠʛʠ. 

 

7.1.1. ʄʘʩʘʣʘ. ʋʩʪʫʥʥʠ ״ʠʩʦʙʣʘʥʛ. ʊʘʲʩʠʨ ʵʪʘʸʪʛʘʥ ״ʠʩʦʙʠʡ ʢʫʯ N=3516,0 

ʢʅ. ʋʩʪʫʥʥʠ ״ʠʩʦʙʠʡ ʫʟʫʥʣʠʛʠ 4ʤ ʛʘ ʪʝʥʛ. ʇʣ˄ʘʪ ʤʘʨʢʘʩʠ ʉʪ 3 ʧʩ5. 
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ɽʯʠʤ: ʋʩʪʫʥʥʠʥʛ ʵʛʠʣʫʚʯʘʥʣʠʛʠʥʠ 70 ʜʝʙ ʙʝʣʛʠʣʘʙ, ʰʘʨʪʣʠ 

ʵʛʠʣʫʚʯʘʥʣʠʛʠʥʠ ʪʦʧʘʤʠʟ 34,2
210000

235
70 ==l . ɼʝʤʘʢ, ű ï ʢʦʵʬʬʠʮʠʝʥʪ 

  ;ʠʩʦʙʣʘʡʤʠʟ״ ʠʡʤʘʪʠʥʠ ʙʠʨʠʥʯʠ ʬʦʨʤʫʣʘʜʘʥ ʬʦʡʜʘʣʘʥʠʙץ
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  ʚʘ ʪʘʣʘʙ ץʠʣʠʥʛʘʥ ʶʟʘʥʠ ʘʥʠץʣʘʡʤʠʟ: 
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ʋʩʪʫʥʥʠʥʛ ʪʘʣʘʙ ץʠʣʠʥʛʘʥ ʠʥʝʨʮʠʷ ʨʘʜʠʫʩʠ ץʫʡʠʜʘʛʠ ʠʬʦʜʘ ʦʨץʘʣʠ 

ʘʥʠץʣʘʥʘʜʠ: 
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ʋʩʪʫʥʥʠʥʛ ʢʝʩʠʤ ʶʟʘʩʠʥʠ ʰʘʢʣʠʥʠ ʪʘʥʣʘʙ, ʫʥʠ ʘʩʦʩʠʡ ˄ʣʯʘʤʣʘʨʠʥʠ 

ʘʥʠץʣʘʡʤʠʟ: 
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ʋʩʪʫʥʥʠʥʛ ʘʣʦ״ʠʜʘ ʵʣʝʤʝʥʪʣʘʨʜʘʥ ʪʘʰʢʠʣ ʪʦʧʛʘʥ ץ˄hʪʘʚʨ ʰʘʢʣʠʛʘ ʵʛʘ 

ʙʣ˄ʛʘʥ ʶʟʘʥʠ ʪʘʥʣʘʙ ʦʣʘʤʠʟ ʚʘ ʚʘʨʘץʘʩʠʤʦʥ ʧʨʦʢʘʪʣʠ ʧ˄ʣʘʪʜʘʥ 300ʭ10 ʜʝʚʦʨʠ 

ʫʯʫʥ 380ʭ20ʭ2 ʪʦʢʯʘʣʘʨʠ ʫʯʫʥ ʪʘʥʣʘʙ ʦʣʘʤʠʟ. ʋʩʪʫʥʥʠʥʛ ʫʤʫʤʠʡ ʶʟʘʩʠ 182 ʩʤ2 

ʪʝʥʛ.  

                            

                                 
     ʈʘʩʤ 7.4. ʋʩʪʫʥ ʢʝʩʠʤ ʶʟʘʩʠ 

 

 

ʊʘʥʣʘʙ ʦʣʛʘʥ ʶʟʘʤʠʟʥʠ ʛʝʦʤʝʪʨʠʢ ʪʘʚʩʠʬʣʘʨʠʥʠ ʘʥʠץʣʘʡʤʠʟ:   
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ʂʘʪʪʘ ʵʛʠʣʫʚʯʘʥʣʠʛʠʛʘ ץʘʨʘʙ ʰʘʨʪʥʠ ʵʛʠʣʫʚʯʘʥʣʠʛʠʥʠ ʘʥʠץʣʘʡʤʠʟ         

5,234,1
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40 B==l  ʚʘ ű ʢʦʵʬʬʠʮʠʝʥʪʠʥʠ ״ʠʩʦʙʣʘʙ,  
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ʪʘʥʣʘʙ ʦʣʛʘʥ ʶʟʘʥʠ ʤʫʩʪʘ״ʢʘʤʣʠʛʠʥʠ ʪʝʢʰʠʨʘʤʠʟ: 
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7.1.2. ʄʘʩʘʣʘ. ʋʩʪʫʥʥʠ ʢʪ˄ʘʨʠʰ ץʦʙʠʣʠʷʪʠʥʠ ʘʥʠץʣʘʥʛ. ɸʛʘʨ ʫʩʪʫʥʥʠ 

  ʠʩʦʙʠʡ ʫʟʫʥʣʠʛʠ 5ʤ ʛʘ ʪʝʥʛ ʙʣ˄ʠʙ, ʢʝʩʠʤ ʶʟʘʩʠ ʠʢʢʠʪʘ ˉ2ʆ  ʰʚʝʣʣʝʨʜʘʥ״

ʠʙʦʨʘʪ ʙʫʣʩʘ. ʇ˄ʣʘʪ ʤʘʨʢʘʩʠ  ʉʪ 3 ʧʩ5. 

  

                

 

 

  [ ˉ20 

 

 

 

 

 

 

 

 

 

 

              ʈʘʩʤ 7.5. ʋʩʪʫʥʥʠ ʢʝʩʠʤ ʶʟʘʩʠ   
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ɽʯʠʤʠ. ʋʩʪʫʥʥʠʥʛ ʵʛʠʣʫʚʯʘʥʣʠʛʠʥʠ  ʘʥʠץʣʘʡʤʠʟ, ʙʫʥʠʥʛ ʫʯʫʥ ʢʝʩʠʤ ʶʟʘʥʠ 

ʛʝʦʤʝʪʨʠʢ ʪʘʚʩʠʬʥʦʤʘʣʘʨʠʥʠ ״ʠʩʦʙʣʘʡʤʠʟ; 
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ʂʘʪʪʘ ʵʛʠʣʫʚʯʘʥʣʠʛʠʛʘ ץʘʨʘʙ ʰʘʨʪʣʠ ʵʛʠʣʫʚʯʘʥʣʠʛʠʥʠ ʘʥʠץʣʘʡʤʠʟ 
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   ʚʘ ʶʟʘʥʠ ʢ˄ʪʘʨʠʰ ץʦʙʠʣʠʷʪʠʥʠ ʘʥʠץʣʘʡʤʠʟ; 
kHARN cy 8,69595,0666,08,465,23 =ÖÖÖ=ÖÖÖ= gj  

       

ʅʘʟʦʨʘʪ ʩʘʚʦʣʣʘʨʠ. 

1) ʋʩʪʫʥ ʥʝʯʘ ץʠʩʤʜʘʥ ʠʙʦʨʘʪ? 

2) ʋʩʪʫʥʥʠ ״ʠʩʦʙʠ. 

3) ʋʩʪʫʥʥʠ ʙʦʰ ץʠʩʤʠ ʥʝʯʘ ʭʠʣ ʙʣ˄ʠʰʠ ʤʫʤʢʠʥ? 

4) ʋʩʪʫʥʣʘʨʥʠ ʘʩʦʩʣʘʨʠ. 

 ?ʫʥʣʠʢʢʘ ʵʛʘ ʙʣ˄ʘʜʠסʘʡʩʠ ʰʘʨʪʣʘʨ ʙʘʞʘʨʠʣʛʘʥʜʘ ʫʩʪʫʥ ʪʝʥʛ ʪʫʨפ (5

 

8 ï ʙʦʙ. ʄ ɽ ʊ ɸ ʃ ʃ    ʌ ɽ ʈ ʄ ɸ ʃ ɸ ʈ 

 

 ʦʟʠʨʛʠ ʜʘʚʨʜʘ ʫʯʙʫʨʯʘʢ ʰʘʢʣʣʠ, ʪʨʘʧʝʮʠʷʩʠʤʦʥ, ʧʘʨʘʣʣʝʣ ʢʘʤʘʨʣʠ ʚʘ׳

ʢ˄ʧʙʫʨʯʘʢʣʠ ʧʦʣʠʛʦʥʘʣ ʬʝʨʤʘʣʘʨ ץʣ˄ʣʘʥʠʣʘʜʠ. ʋʯʙʫʨʯʘʢ ʰʘʢʣʣʠ ʬʝʨʤʘʣʘʨ ʪʦʤ 

ʸʧʤʘʩʠʛʘ ʢʝʩʢʠʥ ץʠʷʣʠʢ 250 ï 450 ʪʘʣʘʙ ʵʪʘʜʠʛʘʥ ʤʘʪʝʨʠʘʣʣʘʨ ʙʠʣʘʥ ʸʧʠʣʠʰʜʘ 

 (.ʠʥʣʠ ʘʩʙʝʩʪ-ʮʝʤʝʥʪ ʰʠʬʝʨʣʘʨ, ʯʝʨʝʧʠʮʘʣʘʨ ʚʘ ʙץ˄ʪʣ) .ʣ˄ʣʘʥʠʣʘʜʠץ
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ʊʘʷʥʯ ץʠʩʤʠ ʤʫʨʘʢʢʘʙ ʫʩʪʫʥ ʙʠʣʘʥ ʬʘץʘʪ ʰʘʨʥʠʨ ʦʨץʘʣʠ ʙʠʨʠʢʪʠʨʠʣʘʜʠ. 

ɸʢʩʘʨʠʷʪ ״ʦʣʣʘʨʜʘ ʬʝʨʤʘʥʠʥʛ ʣ˄ʯʘʤʣʘʨʠ ʫʥʜʘʥ ʬʦʡʜʘʣʘʥʠʰʜʘʛʠ, ʤʝʲʤʦʨʯʠʣʠʢ 

ʚʘ ʪʝʭʥʦʣʦʛʠʢ ʪʘʣʘʙʣʘʨʛʘ ʢʨ˄ʘ ʙʝʣʛʠʣʘʥʘʜʠ. 

ʊʨʘʧʝʮʠʷʩʠʤʦʥ ʬʝʨʤʘʣʘʨ ʪʦʤʠ ʢʝʩʢʠʥ ץʠʷ ʙʣ˄ʤʘʛʘʥ ʙʠʥʦʣʘʨʜʘ 

ʠʰʣʘʪʠʣʘʜʠ. ʂʦʥʩʪʨʫʢʪʠʚ ʪʦʤʦʥʠʜʘʥ  ʙʠʨ ʥʝʯʘ ʘʬʟʘʣʣʠʢʣʘʨʛʘ ʵʛʘ, ʵʛʫʚʯʠ 

ʤʦʤʝʥʪ ʵʧʶʨʘʩʠʛʘ ʰʘʢʣʠ ʪ˄ʣʘʨʦץ ʞʘʚʦʙ ʙʝʨʘʜʠ, ʫʩʪʫʥ ʙʠʣʘʥ ʤʫʩʪʘ״ʢʘʤ ʚʘ  

ʰʘʨʥʠʨ ʦʨץʘʣʠ ʙʠʨʠʢʪʠʨʠʣʠʰʠ ʤʫʤʢʠʥ. 

ʇʘʨʘʣʣʝʣ ʢʘʤʘʨʣʠ ʬʝʨʤʘʣʘʨ ʩʘʥʦʘʪ ʠʰʣʘʙ ʯʠץʘʨʠʰʠ ʪʘʣʘʙʣʘʨʠʥʠ ʪʣ˄ʘʨʦץ 

 ץʫʨʠʣʠʰʜʘ ʢʧ˄ʨʦץ ʦʥʜʠʨʠʰʠ ʚʘ ʦʜʜʠʡ ʢʨ˄ʠʥʠʰʛʘ ʵʛʘ ʙʣ˄ʛʘʥʠ ʩʘʙʘʙʣʠץ

 .ʣ˄ʣʘʥʠʣʘʜʠץ

ʂ˄ʧʙʫʨʯʘʢʣʠ ʧʦʣʠʛʦʥʘʣ ʬʝʨʤʘʣʘʨʥʠʥʛ ʪʘʰץʠ ʢ˄ʨʠʥʠʰʠ ʵʛʫʚʯʠ ʤʦʤʝʥʪ 

ʵʧʶʨʘʩʠʥʠʥʛ ʰʘʢʣʠʛʘ ʷץʠʥ ʙʣ˄ʛʘʥʣʠʛʠ ʪʫʬʘʡʣʠ ʫʣʘʨ ʤʘʪʝʨʠʘʣʥʠʥʛ ʩʘʨʬʣʘʥʠʰʠ 

ʥʫץʪʘʠ ʥʘʟʘʨʠʜʘʥ ʵʥʛ ʪʝʞʘʤʣʠ ʜʝʙ ״ʠʩʦʙʣʘʥʘʜʠ. ʐʫʥʠʥʛ ʫʯʫʥ ʙʫʥʜʘʡ ʬʝʨʤʘʣʘʨ, 

ʘʩʦʩʘʥ ʢʘʪʪʘ ʦʨʘʣʠץʣʠ ʙʣ˄ʛʘʥ ʙʠʥʦʣʘʨʥʠ ץʦʧʣʘʰʜʘ ʚʘ ʶʢʣʘʨ ʥʠʩʙʘʪʘʥ ʢʘʪʪʘ 

ʙ˄ʣʛʘʥʜʘ ץʣ˄ʣʘʥʠʣʘʜʠ. 

 
ʈʘʩʤ 8.1 ʌʝʨʤʘʣʘʨ 

 

ʌʝʨʤʘ ʵʣʝʤʝʥʪʣʘʨʠʥʠʥʛ ʢʝʩʠʤ ʪʫʨʣʘʨʠ 

 

 
 

  ʈʘʩʤ 8.2. ʌʝʨʤʘ ʵʣʝʤʝʥʪʣʘʨʠʥʠʥʛ ʢʝʩʠʤ ʶʟʘʩʠ 
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8.1. ʌʝʨʤʘ ʵʣʝʤʝʥʪʣʘʨʠʜʘ ״ʦʩʠʣ ʙ˄ʣʘʜʠʛʘʥ ״ʠʩʦʙʣʠ ʢʫʯʥʠ ʘʥʠץʣʘʰ. 

 

ʕʣʝʤʝʥʪʣʘʨʜʘ ״ʦʩʠʣ ʙ˄ʣʘʜʠʛʘʥ ״ʠʩʦʙʠʡ ʢʫʯʣʘʨʥʠ ץʫʨʠʣʠʰ ʤʝʭʘʥʠʢʘʩʠ 

ʫʩʫʣʣʘʨʠʜʘʥ ʬʦʡʜʘʣʘʥʠʙ ʪʦʧʠʣʘʜʠ. ʄʦʤʝʥʪʣʘʨ ʫʩʫʣʠ, ʬʝʨʤʘʥʠ ʢʝʩʠʰ ʫʩʫʣʠ, 

ʪʫʛʫʥʣʘʨʥʠ ʢʝʩʠʰ ʫʩʫʣʠ, ʄʘʢʩʚʝʣʣ ï ʂʨʝʤʦʥʘ ʜʠʘʛʨʘʤʤʘʩʠʜʘʥ ʬʦʡʜʘʣʘʥʠʰ 

ʫʩʫʣʠ. ɹʫ ʫʩʫʣʣʘʨʜʘʥ ʬʦʡʜʘʣʘʥʠʙ ʬʝʨʤʘʥʠʥʛ ʵʣʝʤʝʥʪʣʘʨʠʜʘ ʜʦʠʤʠʡ ʶʢʜʘʥ, ץʦʨ 

ʶʢʠʜʘʥ ʚʘ ʪʘʷʥʯ ʤʦʤʝʥʪʣʘʨʜʘʥ ״ʦʩʠʣ ʙ˄ʣʘʜʠʛʘʥ ʢʫʯʣʘʨ ʘʥʠץʣʘʥʘʜʠ. ɺʘ ʫʣʘʨʥʠ 

ʡʠסʠʥʜʠʩʠ ʵʣʝʤʝʥʪʛʘ ʪʘʲʩʠʨ ʵʪʘʸʪʛʘʥ ״ʠʩʦʙʠʡ ʢʫʯʥʠ ʙʝʨʘʜʠ. 

ʌʝʨʤʘ ʵʣʝʤʝʥʪʣʘʨʜʘ  ״ʦʩʠʣ ʙ˄ʣʘʜʠʛʘʥ ״ʠʩʦʙʠʡ ʢʫʯʥʠ ʘʥʠץʣʘʥʛʘʥʜʘʥ ʢʝʡʠʥ 

ʫʣʘʨʥʠ ״ʠʩʦʙʠʥʠ ץʠʣʠʰ ʢʝʨʘʢ ʙ˄ʣʘʜʠ. 

 :ʫʡʠʜʘʛʠʯʘץ ʠʩʦʙʣʘʰ ʪʘʨʪʠʙʠ׳

1. ʏ˄ʟʠʣʠʰʛʘ ʠʰʣʘʡʜʠʛʘʥ ʵʣʝʤʝʥʪʣʘʨʥʠ ʪʘʣʘʙ ץʠʣʠʥʛʘʥ ʢʝʩʠʤ 

ʶʟʘʩʠʥʠ ץʫʡʠʜʘʛʠ ʬʦʨʤʫʣʘ ʦʨץʘʣʠ ʘʥʠץʣʘʥʘʜʠ: 

cy

ʪʢ
R

N
A

g
=                     (8.1)    

2. ɹʫʨʯʘʢʣʠʢ ʩʦʨʪʘʤʝʥʪʠʜʘʥ ʤʦʩ ʢʝʣʘʜʠʛʘʥ ʙʫʨʯʘʢʣʠʢʣʘʨ ʪʘʥʣʘʙ 

ʦʣʠʥʘʜʠ: 

ɸʊ.ʂ.ç ɸʭ                     (8.2) 

3. ʄʫʩʪʘʭʢʘʤʣʠʛʠ ʪʝʢʰʠʨʠʣʘʜʠ, ʙʫʥʜʘ .   

y

cx

R
A

N
¢

Ö
=

g
s               (8.3) 

ʙ˄ ʣʠʰʠ ʢʝʨʘʢ. 

1.ʉʠץʠʣʠʰʛʘ ʠʰʣʘʡʜʠʛʘʥ ʵʣʝʤʝʥʪʣʘʨʥʠʥʛ ʵʛʠʣʫʚʯʘʥʣʠʛʠʥʠ ץʘʙʫʣ ץʠʣʠʙ 

ʦʣʠʙ, ʰʘʨʪʣʠ ʵʛʠʣʫʚʯʘʥʣʠʛʠ ʪʦʧʠʣʘʜʠ ʚʘ ű ʢʦʵʬʬʠʮʠʝʥʪʠ ʤʦʩ ʢʝʣʘʜʠʛʘʥ 

ʬʦʨʤʫʣʘ ʙ˄ʡʠʯʘ ״ʠʩʦʙʣʘʥʘʜʠ ʚʘ ʪʘʣʘʙ ץʠʣʠʥʛʘʥ ʢʝʩʠʤ ʶʟʘʩʠ ʘʥʠץʣʘʥʘʜʠ: 

yc

ʂʊ
R

N
ɸ

ÖÖ
=

jg
..         (8.4) 



77  

 

ʙʫ ʝʨʜʘ:  ɔʩ- ʵʣʝʤʝʥʪʥʠ ʠʰʣʘʰʠʥʠ ʵʲʪʠʙʦʨʛʘ ʦʣʘʜʠʛʘʥ ʢʦʵʬʬʠʮʠʝʥʪ, 

ʘʛʘʨʜʘ ʵʛʠʣʫʚʯʘʥʣʠʢ  ɚ>60 ʙ˄ʣʩʘ, 0,8ʛʘ ʪʝʥʛ,  ɚ<60 ʙ˄ʣʩʘ, 0,95ʛʘ ʪʝʥʛ ʠʥʝʨʮʠʷ 

ʨʘʜʠʫʩʠ ״ʘʤ ʘʥʠץʣʘʥʘʜʠ:                               ;
l

efx

x

l
i =               

l

efy

y

l
i =  

2.ʊʘʣʘʙ ץʠʣʠʥʛʘʥ ʢʝʩʠʤ ʶʟʘʩʠʛʘ ʚʘ ʠʥʝʨʮʠʷ ʨʘʜʠʫʩʠʛʘ ץʘʨʘʙ, ʠʢʢʠʪʘ ʪʝʥʛ 

(ʸʢʠ ʪʝʥʛʩʠʟ) ʪʦʤʦʥʣʠ ʙʫʨʯʘʢʣʠʢʣʘʨʥʠ ץʘʙʫʣ ץʠʣʠʙ, ɸʭ, ix, iy   ״ʘץʠץʠʡ ʶʟʘʩʠ ʚʘ 

ʨʘʜʠʫʩ ʠʥʝʨʮʠʷʣʘʨʠ ʸʟʠʣʘʜʠ. 

3.ʊʘʥʣʘʙ ʦʣʠʥʛʘʥ ʵʣʝʤʝʥʪʣʘʨ ʤʫʩʪʘʭʢʘʤʣʠʛʠ ʚʘ ʫʩʪʠʚʦʨʣʠʛʠ ʪʝʢʰʠʨʠʣʘʜʠ. 

ɹʫʥʠʥʛ ʫʯʫʥ ʘʚʚʘʣ ʭ ï ʭ  ʚʘ  ʫ ï ʫ ˄ץʠ ʙ˄ʡʠʯʘ ʵʛʠʣʫʚʯʘʥʣʠʛʠ ʘʥʠץʣʘʥʘʜʠ: 

x

efx

ʭ
i

l
=l                     

y

efy

y
i

l
=l  

ɸʥʠץʣʘʥʛʘʥ ʵʛʠʣʫʚʯʘʥʣʠʛʠʥʠ ʢʘʪʪʘ ץʠʡʤʘʪʠʛʘ ץʘʨʘʙ, ʰʘʨʪʣʠ 

ʵʛʠʣʫʚʯʘʥʣʠʛʠ ʪʦʧʠʣʘʜʠ ʚʘ ʤʦʩ ʢʝʣʘʜʠʛʘʥ ʬʦʨʤʫʣʘʜʘʥ ʬʦʡʜʘʣʘʥʠʙ ű- 

ʢʦʵʬʬʠʮʠʝʥʪʥʠ ץʠʡʤʘʪʠ ״ʠʩʦʙʣʘʥʘʜʠ, ʵʣʝʤʝʥʪ ʢʝʩʠʤ ʶʟʘʩʠʜʘ ״ʦʩʠʣ ʙ˄ʣʘʜʠʛʘʥ 

ʢʫʯʣʘʥʠʰ ʘʥʠץʣʘʥʘʜʠ:          
y

xc

R
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ÖÖ
=

minjg
s       (8.5) 

 

8.2 ʌʝʨʤʘ ʪʫʛʫʥʣʘʨʠʥʠ ״ʠʩʦʙʣʘʰ 

 

ʌeʨʤa ʪʫʛʫʥʣaʨʠʥʠ ״ʠcoʙʣaʰ ʙʠʣaʥ ʵʣeʤeʥʪʥʠ ʙʠʨʠʢʪʠʨaʜʠʛaʥ ʯoʢ 

ʫʟʫʥʣʠʛʠ aʥʠץʣaʥaʜʠ ʚa ʬacoʥʢaʥʠ ˄ʣʯaʤʣaʨʠ ʙeʣʛʠʣaʥaʜʠ. 

ɹʫʨʯaʢ ʯoʢʥʠ ʫʟʫʥʣʠʛʠ ץʫʡʠʜaʛʠ ʬoʨʤʫʣaʣaʨ oʨץaʣʠ aʥʠץʣaʥaʜʠ: 

-   oʙʫʰoʢ ʫʯʫʥ ʵʨʠʪʠʣʛaʥ ʧ˄ʣaʪʥʠ ʢecʠʤʠ ʙ˄ʡʠʯa 

;1
2

0 +
Ö

=
cwfff

w
RK

Na
l

gb
                (8.6) 

- ʧ˄ʣaʪʥʠ ʵʨʠʰ ʯeʛaʨacʠ ʢecʠʤʠ ʙ˄ʡʠʯa 

;1
2

0 +
Ö

=
cwzfz

w
RK

Na
l

gb
                (8.7) 

- ʧeʨocʠ ʫʯʫʥ ʵʨʠʪʠʣʛaʥ ʧ˄ʣaʪʥʠ ʢecʠʤʠ ʙ˄ʡʠʯa 

( )
;1

2

1
+

-
=

cwfff

n

w
RK
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l

gb
              (8.8) 

- ʧ˄ʣaʪʥʠ ʵʨʠʰ ʯeʛaʨacʠ ʢecʠʤʠ ʙ˄ʡʠʯa. 

 

( )
;1

2

1
+

-
=

cwzfz

n

w
RK

Na
l

gb
                 (8.9) 

ʙʫ ʝʨʜa -a  ,cʠʤʣaʙ ʙeʨʫʚʯʠ ʢoʵʬʬʠʮʠeʥʪץʠcoʙʠʡ ʢʫʯʥʠ ʯoʢʣaʨ aʨo ʪa״

ʪeʥʛ ʪoʤoʥʣʠ ʙʫʨʯaʢ ʫʯʫʥ 7,0=a  ʪeʥʛ; ʪeʥʛcʠʟ ʪoʤoʥʣʠ ʙʫʨʯaʢ ʫʯʫʥ 65,0=a , 

aʛaʨ ʙʫʨʯaʢ ʢaʪʪa ʪoʤoʥʠ ʙʠʣaʥ ʬacoʥʢaʛa ʙʠʨʠʢʪʠʨʠʣʛaʥ ʙ˄ʣca; ,75,0=a  aʛaʨ 

ʙʫʨʯaʢ ʢʠʯʠʢ ʪoʤoʥʠ ʙʠʣaʥ ʬacoʥʢaʛa ʙʠʨʠʢʪʠʨʠʣʛaʥ ʙ˄ʣca; 

 fb , zb- ʧaʡʚaʥʜ ʯoʢʠ ץaʡcʠ ʫcʫʣ ʙʠʣaʥ ʙaʞaʨʠʣʠʰʠʛa ʙoסʣʠץ ʙ˄ʣʛaʥ 

ʢʦʵʬʬʠʮʠʝʥʪ, ʂʄʂ 2.03.05- 97 13.1-ʞʘʜʚʘʣʠʜʘʥ ʦʣʠʥʘʜʠ 
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fK - ʙʫʨʯaʢʣʠ ʯoʢʥʠ ץaʣʠʥʣʠʛʠ ʫʣaʥaʸʪʛaʥ ʵʣeʤeʥʪʣaʨʥʠʥʛ ʢʠʯʠʢ 

 ;aʣʠʥʣʠʛʠ oʣʠʥaʜʠץ

 wfR - ʵʨʠʪʠʣʛaʥ ʧ˄ʣaʪ ʯoʢʠʥʠ ״ʠcoʙʠʡ ץaʨʰʠʣʠʛʠ 

;55,0
m

wun

wf

R
R

g
=           (8.10) 

wzR - ʧ˄ʣaʪʥʠ ʵʨʠʰ ʯeʛaʨacʠ ʢecʠʤʠ ʙ˄ʡʠʯa ״ʠcoʙʠʡ ץaʨʰʠʣʠʛʠ 

;45,0 wunwz RR =              (8.11) 

 

ʍʦʟʠʨʛʠ ʜʘʚʨʜʘ ʫʯʙʫʨʯʘʢ ʰʘʢʣʣʠ, ʪʨʘʧʝʮʠʷʩʠʤʦʥ, ʧʘʨʘʣʣʝʣ ʢʘʤʘʨʣʠ ʚʘ 

ʢ˄ʧʙʫʨʯʘʢʣʠ ʧʦʣʠʛʦʥʘʣ ʬʝʨʤʘʣʘʨ ץ˄ʣʣʘʥʠʣʘʜʠ. ʋʯʙʫʨʯʘʢ ʰʘʢʣʣʠ ʬʝʨʤʘʣʘʨ ʪʦʤ 

ʸʧʤʘʩʠʛʘ ʢʝʩʢʠʥ ץʠʷʣʠʢ 250ï450 ʪʘʣʘʙ ʵʪʘʜʠʛʘʥ ʤʘʪʝʨʠʘʣʣʘʨ ʙʠʣʘʥ ʸʧʠʣʠʰʜʘ 

 (.ʠʥʣʠ ʘʩʙʝʩʪ-ʮʝʤʝʥʪ ʰʠʬʝʨʣʘʨ, ʯʝʨʝʧʠʮʘʣʘʨ ʚʘ ʙץʪ˄ʣ) .ʣʣʘʥʠʣʘʜʠ˄ץ

ʊʘʷʥʯ ץʠʩʤʠ ʤʫʨʘʢʢʘʙ ʫʩʪʫʥ ʙʠʣʘʥ ʬʘץʘʪ ʰʘʨʥʠʨ ʦʨץʘʣʠ ʙʠʨʠʢʪʠʨʠʣʘʜʠ. 

ɸʢʩʘʨʠʷʪ ״ʦʣʣʘʨʜʘ ʬʝʨʤʘʥʠʥʛ ˄ʣʯʘʤʣʘʨʠ ʫʥʜʘʥ ʬʦʡʜʘʣʘʥʠʰʜʘʛʠ, ʤʝʲʤʦʨʯʠʣʠʢ ʚʘ 

ʪʝʭʥʦʣʦʛʠʢ ʪʘʣʘʙʣʘʨʛʘ ʢ˄ʨʘ ʙʝʣʛʠʣʘʥʘʜʠ. 

 

ʊʨʘʧʝʮʠʷʩʠʤʦʥ ʬʝʨʤʘʣʘʨ ʪʦʤʠ ʢʝʩʢʠʥ ץʠʷ ʙ˄ʣʤʘʛʘʥ ʙʠʥʦʣʘʨʜʘ ʠʰʣʘʪʠʣʘʜʠ. 

ʂʦʥʩʪʨʫʢʪʠʚ ʪʦʤʦʥʠʜʘʥ  ʙʠʨ ʥʝʯʘ ʘʬʟʘʣʣʠʢʣʘʨʛʘ ʵʛʘ, ʵʛʫʚʯʠ ʤʦʤʝʥʪ ʵʧʶʨʘʩʠʛʘ 

ʪ˄ʣʘʨʦץ ʞʘʚʦʙ ʙʝʨʘʜʠ, ʫʩʪʫʥ ʙʠʣʘʥ ״ʘʤ ʤʫʩʪʘ״ʢʘʤ, ״ʘʤ ʰʘʨʥʠʨ ʦʨץʘʣʠ 

ʙʠʨʠʢʪʠʨʠʣʠʰʠ ʤʫʤʢʠʥ. 

 

ʇʘʨʘʣʣʝʣ ʢʘʤʘʨʣʠ ʬʝʨʤʘʣʘʨ ʩʘʥʦʘʪ ʠʰʣʘʙ ʯʠץʘʨʠʰʠ ʪʘʣʘʙʣʘʨʠʥʠ ʪ˄ʣʘʨʦץ 

 ץʫʨʠʣʠʰʜʘ ʢ˄ʧʨʦץ ʦʥʜʠʨʠʰʠ ʚʘ ʦʜʜʠʡ ʢ˄ʨʠʥʠʰʛʘ ʵʛʘ ʙ˄ʣʛʘʥʠ ʩʘʙʘʙʣʠץ

 .ʣʣʘʥʠʣʘʜʠ˄ץ

 

ʂ˄ʧʙʫʨʯʘʢʣʠ ʧʦʣʠʛʦʥʘʣ ʬʝʨʤʘʣʘʨʥʠʥʛ ʪʘʰץʠ ʢ˄ʨʠʥʠʰʠ ʵʛʠʚʯʠ ʤʦʤʝʥʪ 

ʵʧʶʨʘʩʠʥʠʥʛ ʰʘʢʣʠʛʘ ʷץʠʥ ʙ˄ʣʛʘʥʣʠʛʠ ʪʫʬʘʡʣʠ ʫʣʘʨ ʤʘʪʝʨʠʘʣʥʠʥʛ ʩʘʨʬʣʘʥʠʰʠ 

ʥʫץʪʘʠ ʥʘʟʘʨʠʜʘʥ ʵʥʛ ʪʝʞʘʤʣʠ ʜʝʙ ״ʠʩʦʙʣʘʥʘʜʠ. ʐʫʥʠʥʛ ʫʯʫʥ ʙʫʥʜʘʡ ʬʝʨʤʘʣʘʨ, 

ʘʩʦʩʘʥ ʢʘʪʪʘ ʦʨʘʣʠץʣʠ ʙ˄ʣʛʘʥ ʙʠʥʦʣʘʨʥʠ ץʦʧʣʘʰʜʘ ʚʘ ʶʢʣʘʨ ʥʠʩʙʘʪʘʥ ʢʘʪʪʘ 

ʙ˄ʣʛʘʥʜʘ ץ˄ʣʣʘʥʠʣʘʜʠ. 

 

ʕʣʝʤʝʥʪʣʘʨʜʘ ״ʦʩʠʣ ʙ˄ʣʘʜʠʛʘʥ ״ʠʩʦʙʠʡ ʢʫʯʣʘʨʥʠ ץʫʨʠʣʠʰ ʤʝʭʘʥʠʢʘʩʠ 

ʫʩʫʣʣʘʨʠʜʘʥ ʬʦʡʜʘʣʘʥʠʙ ʪʦʧʠʣʘʜʠ ʚʘ ʵʣʝʤʝʥʪʣʘʨʥʠʥʛ ʢʝʩʠʤ ʶʟʘʣʘʨʠ ʘʥʠץʣʘʥʘʜʠ: 

 

- ʩʠץʠʣʠʰʛʘ ʠʰʣʘʸʪʛʘʥ ʵʣʝʤʝʥʪ ʫʯʫʥ - 
cy

ʊʂ
R

N
ɸ

gj
=   

 

- ʯ˄ʟʠʣʠʰʛʘ ʠʰʣʘʸʪʛʘʥ ʵʣʝʤʝʥʪ ʫʯʫʥ - 
cy

ʪʢ
R

N
A

g
=  
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ʌʝʨʤʘʥʠ ʣʦʡʠ״ʘʣʘʰ ʚʘ ʭʠʩʦʙʣʘʰ 

 

ʊʘʣʘʙ ץʠʣʠʥʘʜʠ: ʌʝʨʤʘʥʠ ץʠʩʤʣʘʨʠʜʘʛʠ ʢʫʯʣʘʨʥʠ ʚʘ ץʠʩʤ ʶʟʘʣʘʨʠʥʠ 

 :ʠʩʦʙʣʘʰ״

 

ɹʦʰʣʘʥסʠʯ ʤʘʲʣʫʤʦʪʣʘʨ: 

 

ʌʝʨʤʘ ʫʟʫʥʣʠʛʠ                        l = 27 ʤ. 

ʊʫʛʫʥʣʘʨ ʦʨʘʩʠʜʘʛʠ ʤʘʩʦʬʘ    b = 2.25 ʤ. 

ʌʝʨʤʘ ʙʘʣʘʥʜʣʠʛʠ                    h1 = 2.5 ʤ. h2 = 1.25 ʤ. 

 .ʦʨ ʶʢʠ                                     ʩ0= 1.0 ʢʅ/ʤ2פ

   ʘʨʰʠʣʠʢ                   Ry=29 ʢʅ/ʩʤ2ץ ʠʩʦʙʠʡ׳

ʌʝʨʤʘʥʠ ʢʘʜʘʤʠ                       S= 6 ʤ. 

ɹʠʥʦ ʫʟʫʥʣʠʛʠ                           H=60 ʤ 

 

ɹʠʥʦ ʠʩʠʪʠʣʘʜʠ, ʬʝʨʤʘʥʠʥʛ ʙʦסʣʘʥʠʰʠ ʰʘʨʥʠʨʣʠ. ʌʝʨʤʘʥʠ ״ʠʩʦʙʠ ʚʘ ʫʥʠʥʛ 

 :ʠʯʣʘʨʜʘʥ ʠʙʦʨʘʪץʘʣʘʰ ʢʫʡʠʜʘʛʠ ʙʦʩ״ʠʩʤʣʘʨʠʥʠ ʣʦʡʠץ

 

1.ʌʝʨʤʘʥʠ ʛʝʦʤʝʪʨʠʢ ʯʠʟʤʘʩʠʥʠ ʘʥʠʢʣʘʰ. 

 

 
 

2. ʖʢʣʘʨʥʠ ʘʥʠץʣʘʰ. 

 

ʌʝʨʤʘʥʠ ץʠʩʤʣʘʨʠʛʘ ʜʦʠʤʠʡ ʚʘ ʚʘץʪʣʠ ʶʢʣʘʨʜʘʥ ʪʘʰץʘʨʠ, ʬʝʨʤʘʥʠʥʛ ˄ʟ 

ʦסʠʨʣʠʛʠʜʘʥ ʪʫʛʫʥʣʘʨʜʘʥ ʚʘ ʪʦʤ ץʘʪʣʘʤʠʜʘ ʭʦʩʠʣ ʙ˄ʣʘʜʠʛʘʥ ʶʢʣʘʨ ʭʘʤ ʪʘʲʩʠʨ 

ʵʪʘʜʠ. 

 ʘʙʫʣץ ʘʪʣʘʤʠʜʘʥ ʭʦʩʠʣ ʙ˄ʣʛʘʥ ʶʢץ ʦʨץ ʪʣʠ ʶʢ ʩʠʬʘʪʠʜʘץʫʡʠʜʘʛʠ ʤʠʩʦʣʜʘ ʚʘפ

  .ʠʣʠʥʘʜʠץ

ʌʝʨʤʘʥʠʥʛ 1ʤ2  ʛʦʨʠʟʦʥʪʘʣ ʶʟʘʜʘʛʠ ʤʝʲʸʨʠʡ ʦסʠʨʣʠʛʠʥʠ ץʫʡʠʜʘʛʠ ʬʦʨʤʫʣʘ 

ʙʠʣʘʥ ʘʥʠץʣʘʡʤʠʟ. 

 

q= k ʭ l=0.01 x 27=0.27  ʢʅ/ʤ2 

 

k=0.01 kH/ʤ ï ʬʝʨʤʘ ʦסʠʨʣʠʛʠ ʢʦʵʬʬʠʮʠʝʥʪʠ. 

ʂʦʵʬʬʠʮʠʝʥʪʠ  k ʧʘʡʚʘʥʜʣʠ (ʩʚʘʨʢʘʣʠ) ʬʝʨʤʘʣʘʨʜʘ ʭʠʩʦʙʛʘ ʦʣʠʥʘʜʠ. 
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ʌʝʨʤʘʛʘ ʪʘʲʩʠʨ ʵʪʘʸʪʛʘʥ ʶʢʣʘʨʥʠ ʞʘʤʣʘʰ 

 

 

ˉ 

ʖʢʣʘʨ ʄʝʲʸʨʠʡ 

ʶʢ. 

ʅ/ʤ2 

ʖʢ ʙ˄ʡʠʯʘ 

ʤʘʚʩʫʤʠʡ 

ʢʦʵʬ. 

ʭʠʩʦʙʠʡ 

ʶʢ. 

ʅ/ʤ2 

ɼʦʠʤʠʡ ʶʢʣʘʨ.    

1. ʉʫʚʜʘʥ ʭʠʤʦʷ ץʘʪʣʘʤ 

 
150 1.3 195 

2. ɸʩʬʘʣʴʪ ʩʫʚʦץ ץʘʣʠʥʣʠʛʠ 

 
360 1.3 468 

3. ʀʩʩʠʢʣʠʢ ˄ʪʢʘʟʤʘʡʜʠʛʘʥ 

ʢʘʪʣʘʤ (ʧʝʥʦʙʝʪʦʥ) 

 ʘʣʠʥʣʠʛʠ b=8 ʤʤ; g=580ץ

ʢʛ/ʤ3 

464 1.2 556.8 

4. ɹʫסʜʘʥ ״ʠʤʦʷ ץʘʪʣʘʤʠ 50 1.05 52,5 

5. ʇ˄ʣʘʪ ʸʧʤʘ 50 1.05 52,5 

6. ʊʫʛʫʥʣʘʨ 50 1.05 52,5 

7. ʊ˄ʩʠʥʣʘʨ 150 1.05 157,5 

8. ʌʝʨʤʘ 270 1.05 283.5 

ɾʘʤʠ:      1544  1818.3 

ɺʘץʪʣʠ ʶʢʣʘʨ    

 

1. 
 ʦʨ ʶʢʢʠ 1000 1.4 1400פ

ɾʘʤʠ: 2544       3218.3 

 

ʌʝʨʤʘʥʠʥʛ 1ʤ ʫʟʫʥʣʠʛʠʛʘ ʪʫʰʘʸʪʛʘʥ ״ʠʩʦʙʠʡ ʶʢ. 

 

q=q * s 

q = 6 x 3.2183= 19.31 ʢʅ/ʤ2 

 

ʊʫʛʫʥʣʘʨʜʘʛʠ ʭʠʩʦʙʠʡ ʶʢʜʘʥ ʭʦʩʠʣ ʙ˄ʣʛʘʥ ʢʫʯʥʠ ʘʥʠʢʣʘʰ. 

ʌʝʨʤʘ ʚʘ ʶʢʣʘʨ ʩʠʤʤʝʪʨʠʢ ʵʢʘʥʠʥʠ ʥʘʟʘʨʛʘ ʦʣʠʙ ʭʠʩʦʙʥʠ ʬʝʨʤʘʥʠʥʛ ʷʨʤʠ 

ʫʯʫʥ ʙʘʞʘʨʘʤʠʟ. ʌʝʨʤʘ ʢʠʩʤʣʘʨʠʜʘʛʠ ʠʯʢʠ ʢʫʯʣʘʨʥʠʥʛ ʢʫʨʠʣʠʰ ʤʝʭʘʥʠʢʘʩʠ 

ʯʠʟʤʘ ʫʩʫʣʠʜʘʥ ʬʦʡʜʘʣʘʥʠʙ ʤʫʥʦʩʘʙʘʪ ʯʠʟʤʘʩʠʥʠ ʢʫʨʘʤʠʟ. 

ʌʝʨʤʘʥʠʥʛ ʭʠʩʦʙ ʯʠʟʤʘʩʠ ʩʠʬʘʪʠʜʘ ʙʫʪʫʥ ʫʟʫʥʣʠʛʠ ʙ˄ʡʠʯʘ ʪʝʥʛ ʪʘʲʩʠʨ 

ʵʪʫʚʯʠ ʙʠʨʣʠʢ ʶʢ ʪʘʲʩʠʨʠʥʠ ץʘʙʫʣ ץʠʣʘʤʠʟ. 

ʊʫʛʫʥʛʘ ʪʫʰʘʸʪʛʘʥ ʙʠʨʣʠʢ ʶʢ ʪʫʛʫʥʣʘʨ ʦʨʘʩʠʜʘʛʠ  ʤʘʩʦʬʘʥʠʥʛ ʷʨʠʤʠʛʘ ʪʝʥʛ. 
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F1=q (b0+b1/)2= 1 (0+2,25)/2=1,125 ʢʅ 

F2=q (b1+b2)/2 =1 (2,25+2,25)/2=2,25 ʢʅ 

 
Ra=Rb=(2F1+11F2)/2=(2*1,125+11*2,25)/2=13,5 ʢʅ 

ʌʝʨʤʘʥʠ ץʠʩʤʣʘʨʠʜʘʛʠ ʢʫʯʣʘʨʥʠ ʘʥʠץʣʘʰ 

 

ʌʝʨʤʘʥʠ 1:50 ʤʘʩʰʪʘʙʜʘ ʯʠʟʘʤʠʟ.  

ʊʘʰץʠ ʢʫʯʣʘʨʥʠ ץ˄ʡʠʙ, ʙʝʨʢ ʚʘ ʦʯʠץ ʤʘʡʜʦʥʣʘʨʥʠ ʙʝʣʛʠʣʘʙ ʦʣʘʤʠʟ. 

ʂʫʯʣʘʨ ʢ˄ʧ ʙʫʨʯʘʛʠʥʠ ʢ˄ʨʘʸʪʛʘʥʜʘ ʯʠʟʤʘʜʘ ʪʘʰץʠ ʢʫʯʣʘʨʥʠ ʩʦʘʪ ʩʪʨʝʣʢʘʩʠ 

ʙ˄ʡʠʯʘ ʞʦʡʣʘʰʪʠʨʘʤʠʟ. 

ʌʝʨʤʘʛʘ ʪʘʲʩʠʨ ʢʠʣʘʸʪʛʘʥ ʢʫʯʣʘʨ ʦʣʜʠʥʛʠ ʤʘʡʜʦʥʥʠʥʛ ʙʝʣʛʠʩʠʥʠ ʢʫʯʥʠʥʛ 

ʙʦʰʣʘʥʠʰʠ, ʢʫʯʜʘʥ ʢʝʡʠʥʛʠʩʠʥʠ ʦʭʠʨʛʠʩʠ ʜʝʙ ץʘʙʫʣ ץʠʣʘʤʠʟ. 

ʌʝʨʤʘ ץʠʩʤʣʘʨʠʜʘʛʠ ʢʫʯʣʘʨʥʠʥʛ ʪʫʛʫʥ ʢʝʩʠʰ ʫʩʫʣʠ ʙʠʣʘʥ ʘʥʠץʣʘʡʤʠʟ ʚʘ 

ʰʫʥʜʘʡ ʪʫʛʫʥ ʪʘʥʣʘʡʤʠʟʢʠ, ʫʥʜʘʛʠ ʥʦʤʘʲʣʫʤʣʘʨ ʩʦʥʠ ʠʢʢʠʪʘʜʘʥ ʦʨʪʠץ ʙ˄ʣʤʘʩʠʥ. 

ʂʫʯʥʠʥʛ ʠʰʦʨʘʩʠʥʠ ʘʥʠץʣʘʰ ʫʯʫʥ  ʯʠʟʤʘʛʘ ץʘʨʘʡʤʠʟ. ɸʛʘʨ ʢʫʯ ʪʫʛʫʥʛʘ 

ʡ˄ʥʘʣʛʘʥ ʙ˄ʣʩʘ, ʩʠץʠʣʠʰʛʘ ʚʘ ʘʢʩʠʥʯʘ ʪʝʩʢʘʨʠ ʡ˄ʥʘʣʛʘʥ ʙ˄ʣʩʘ, ʯ˄ʟʠʣʠʰʛʘ 

ʠʰʣʘʡʜʠ. 

ʌʝʨʤʘ ץʠʩʤʣʘʨʠʥʠʥʛ ʢʝʩʠʤ ʶʟʘʣʘʨʠʥʠ ʪʘʥʣʘʰ 
 

 ʂʝʩʠʤ ʶʟʘʣʘʨʠʥʠ ʪʘʥʣʘʰʥʠ ʧ˄ʣʘʪʥʠʥʛ ʤʘʨʢʘʩʠʥʠ ʙʝʣʛʠʣʘʰʜʘʥ 

ʙʦʰʣʘʡʤʠʟ. 

 ʌʝʨʤʘʥʠʥʛ ʘʩʦʩʠʡ ץʠʩʤʠʛʘ ʤʘʨʢʘʩʠ 18 ʇʉ ɻʆʉʊ 235-70-79 ʙ˄ʣʛʘʥ 

ʧ˄ʣʘʪʥʠ ץʘʙʫʣ ץʠʣʘʤʠʟ. ɹʫ ʧ˄ʣʘʪʥʠʥʛ ʭʠʩʦʙʠʡ ץʘʨʰʠʣʠʛʠ: 

Ry = 29 ʢʅ/ʩʤ2   

 ʌʘʩʦʥʢʘ ʫʯʫʥ ʤʘʨʢʘʩʠ 18ʇʉ ʙ˄ʣʛʘʥ ʚʘ ʭʠʩʦʙʠʡ ʢʘʨʰʠʣʠʛʠ Ry= 29 ʢʅ/ʩʤ2 

ʙ˄ʣʛʘʥ ʧ˄ʣʘʠʪ ץʘʙʫʣ ץʠʣʘʤʠʟ. 

 

ʉʘʨʨʦʚ ץʠʩʤʣʘʨʠʥʠʥʛ ״ʠʩʦʙʠ 
 

ʉʘʨʨʦʚ ץʠʩʤʣʘʨʠʥʠʥʛ ʭʠʩʦʙʠʡ ʫʟʫʥʣʠʛʠ l0  ʩʠʬʘʪʠʜʘ ʪʫʛʫʥʣʘʨ ʦʨʘʩʠʜʘʛʠ 

ʤʘʩʦʬʘ ץʘʙʫʣ ץʠʣʠʥʘʜʠ. 
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l0=225 ʩʤ 

 ʂʝʩʠʤ ʶʟʘʣʘʨʠʥʠ ʪʘʥʣʘʰʥʠ ʵʥʛ ʢʘʪʪʘ ʢʫʯ ʪʘʲʩʠʨ ʵʪʘʸʪʛʘʥ ɾ-7 ץʠʩʤʜʘʥ 

ʙʦʰʣʘʡʤʠʟ. Nɾ-7 = 755 ʢʅ.  

 ʉʘʨʨʦʚ ץʠʩʤʠʥʠʥʛ ʵʛʠʣʫʚʯʘʥʣʠʛʠ l=74 ʜʝʙ ץʘʙʫʣ ץʠʣʘʤʠʟ. ʋ ʭʦʣʜʘ 

ʤʘʨʢʘʟʠʡ ʩʠץʠʣʛʘʥ ץʠʩʤʠʥʠʥʛ ʪ˄סʨʠ ʡ˄ʥʘʣʠʰ ʙ˄ʡʠʯʘ ʵʛʠʣʠʰ ʢʦʵʬʬʠʮʠʝʥʪʠʥʠ   

j =0.6805 ʛʘ ʪʝʥʛ ʜʝʙ ʦʣʘʤʠʟ. 

 .ʠʩʤʥʠʥʛ ʪʘʣʘʙ ʵʪʠʣʛʘʥ ʢ˄ʥʜʘʣʘʥʛ ʢʝʩʠʤ ʶʟʘʩʠʥʠ ʭʠʩʦʙʣʘʡʤʠʠʟפ 
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g
=   = (755*0,95)/(0.6805*29*0,95)= 38.26 ʩʤ2  ɸ/2=19.13 ʩʤ2 

 ɹʫ ʝʨʜʘ ɔn=0.95 ʙʠʥʦʣʘʨ ʙ˄ʡʠʯʘ ʭʘʚʩʠʟʣʠʢ ʢʦʵʬʬʠʮʠʝʥʪʠ 2-ʩʠʥʬ ʙʠʥʦʣʘʨ ʫʯʫʥ. 

ɔʩ=0.95 (ʉʅʠʇ 6 ʞʘʣʚʘʣʜʘʥ ʦʣʠʥʘʜʠ). 

I=225/60 =3.75 ʩʤ ʢʝʩʠʤ ʶʟʘʩʠʥʠʥʛ ʟʘʨʫʨʠʡ ʠʥʝʨʮʠʷ ʨʘʜʠʫʩʠ (r). 

 ʌʘʩʦʥʢʘʥʠʥʛ ץʘʣʠʥʣʠʛʠ ʭʘʚʦʥ ʚʘ ʪʠʨʛʘʢʣʘʨʜʘʛʠ ʢʫʯʣʘʨʥʠʥʛ ʤʠץʜʦʨʠʛʘ 

 ʘʙʫʣץ ʠʣʘʤʠʟ. N1-2=440.3 ʢʅ ʙ˄ʣʛʘʥʜʘ t=12ʤʤץ ʘʙʫʣץ ʘʨʘʙ, 2-ʞʘʜʚʘʣʜʘʥץ

  .ʠʣʠʥʘʜʠץ
 

N  ʢʅ 260-400 410-600 610-1000 

t  ʤʤ 10 12 14 
  

 ʅʘʪʠʞʘʛʘ ץʘʨʘʙ ʩʘʨʪʘʤʝʥʪʜʘʥ 2 ʪʘ ʪʝʥʛ ʪʦʤʦʥʣʠ ʙʫʨʯʘʢ    100ʭ10 ץʘʙʫʣ 

 .ʠʣʘʤʠʟץ

A =19.2 ʩʤ2 ;   ɸx2 =38.4 ʩʤ2 

ix = 3.05 ʩʤ ;   iy = 4.59 ʩʤ  

ʉʘʨʨʦʚ ץʠʩʤʠʥʠʥʛ ʭʘץʠץʠʡ ʵʛʠʣʫʚʯʘʥʣʠʛʠʥʠ ʭʠʩʦʙʣʘʡʤʠʟ.  
 

lʭ = lo / ix=225/3.05 =73.77 

ly = lo / iy=225/4.59=49 

ʕʛʠʣʫʚʯʘʥʣʠʢʥʠʥʛ ʵʥʛ ʢʘʪʪʘ ץʠʡʤʘʪʠʛʘ ץʘʨʘʙ, ʢʦʵʬʬʠʮʠʝʥʪ  j ʥʠ ʘʥʠץʣʘʡʤʠʟ.  

lʭ =74 ʛʘ ץʘʨʘʙ,  j = 0.681 
 

ʉʘʨʨʦʚ ʫʩʪʫʚʦʨʣʠʛʠʥʠ ʪʝʢʰʠʨʘʤʠʟ. 
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*
= =(755x0.95)/(38.4x0.681x0.95)=28.87 ʢʅ/ʩʤ2 < 29 ʢʅ/ʩʤ2 

 

% = 0.13/29*100 = 0.4% 

 

ʇʘʩʪʢʠ ʩʘʨʨʦʚ ״ʠʩʦʙʠ 

 

ʍʠʩʦʙʠʡ ʵʥʛ ʢʘʪʪʘ ʟ˄ʨʠץʠʰ ״ʦʩʠʣ ʙ˄ʣʛʘʥ ɸ-8 ץʠʩʤʠ ʫʯʫʥ ʘʤʘʣʛʘ ʦʰʠʨʘʤʠʟ. 

ʭʠʩʦʙʠʡ ʢʫʯ ï Nɸ-8 = 746.5 ʢʅ.  
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ʊʘʛʩʘʨʨʦʚ ʫʯʫʥ ʪʘʣʘʙ ʵʪʠʣʛʘʥ ʶʟʘʩʠʥʠ  ʘʥʠץʣʘʡʤʠʠʟ. 
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*
= = (746.5x0.95)/(29x0.95)=25.74 ʩʤ2  

ɸ/2=12.87 ʩʤ2 

 

ʅʘʪʠʞʘʛʘ ץʘʨʘʙ ʩʦʨʪʘʤʝʥʪʜʘʥ 2 ʪʘ ʪʝʥʛ ʪʦʤʦʥʣʠ         100ʭ7 ץʘʙʫʣ ץʠʣʘʤʠʟ. 
 

A =13.8 ʩʤ2   ɸx2=27.6 ʩʤ2            ix=3.08 ʩʤ;   iy=4.52 ʩʤ 
 

ʂʝʩʠʤʥʠʥʛ ʫʩʪʫʚʦʨʣʠʛʠʥʠ ʪʝʢʰʠʨʘʤʠʟ. 
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=  = (746.5x0.95)/(27.6x0.95)=27.05 kH/ ʩʤ2  < 29 ʢʅ/ʩʤ2   

% = 1.95/29*100 = 6.7 % 
 

ʊʘʛ ʩʘʨʨʦʚ ʢʠʩʠʤʣʘʨʠʥʠʥʛ ʵʛʠʣʫʚʯʘʥʣʠʛʠʥʠ ʨʫʭʩʘʪ ʵʪʠʣʛʘʥ ʤʠץʜʦʨ  ln= 400 

ʜʘʥ ʦʰʠʙ ʢʝʪʤʘʩʣʠʛʠ ʢʝʨʘʢ. l=450 ʤʤ. 

 

lʭ = lo / ix =450/3.08 =146.1 < 400 

ly = lo / iy =450/4.52 =99.6 < 400              

 

1-2 ʍʘʚʦʥ ״ʠʩʦʙʠ 

 

ʍʘʚʦʥʜʘʛʠ ʭʠʩʦʙʠʡ ʢʫʯ N1-2 = 440.3 ʢʅ. 

ʍʘʚʦʥʥʠʥʛ  ״ʠʩʦʙʠʡ ʫʟʫʥʣʠʛʠʥʠ ץʫʡʠʜʘʛʠ ʬʦʨʤʫʣʘ ʙʠʣʘʥ ʘʥʠץʣʘʡʤʠʟ.  

 .ʠʩʦʙʠʡ ʫʟʫʥʣʠʢ lox = 0.8* l1-2= 0.8*268.1 = 214.48 ʩʤ׳

ʍʘʚʦʥ ʵʛʠʣʫʚʯʘʥʣʠʛʠʥʠ l = 81 ʜʝʙ ץʘʙʫʣ ץʠʣʘʤʠʟ, ʫʥʜʘ   j = 0.623 ʛʘ ʪʝʥʛ. 

ʍʘʚʦʥʥʠʥʛ ʪʘʣʘʙ ʵʪʠʣʛʘʥ ʢ˄ʥʜʘʣʘʥʛ ʢʝʩʠʤ ʶʟʘʩʠʥʠ ʘʥʠץʣʘʡʤʠʟ. 
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=

= (440.3x0.95)/(0.623x29x0.95) = 24.37 ʩʤ2     ɸ/2 = 12.2 ʩʤ2 

ʅʘʪʠʞʘʛʘ ץʘʨʘʙ ʩʦʨʪʘʤʝʥʪʜʘʥ 2 ʪʘ ʪʝʥʛ ʪʦʤʦʥʣʠ        90ʭ7  ץʘʙʫʣ ץʠʣʘʤʠʟ. 

A = 12.3 ʩʤ2          ɸx2=24.6 ʩʤ2              ix= 2.77 ʩʤ     iy= 4.13 ʩʤ 

ʍʘʚʦʥ  ץʠʩʤʠʥʠʥʛ ʭʘץʠץʠʡ ʵʛʠʣʫʚʯʘʥʣʠʛʠʥʠ ʭʠʩʦʙʣʘʡʤʠʟ.  
 

lʭ = lo / ix= 214.48/2.77 = 77.4 

ly = lo / iy= 268.1/4.13 = 64.9          
 

ʕʛʠʣʫʚʯʘʥʣʠʢʥʠʥʛ ʵʥʛ ʢʘʪʪʘ ץʠʡʤʘʪʠʛʘ ץʘʨʘʙ, ʢʦʵʬʬʠʮʠʝʥʪ  j ʥʠ ʘʥʠץʣʘʡʤʠʟ.  

lʭ =77  ʛʘ ץʘʨʘʙ,  j = 0.656 

ʍʘʚʦʥ ʫʩʪʫʚʦʨʣʠʛʠʥʠ ʪʝʢʰʠʨʘʤʠʟ. 
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= = (440.3ʭ0.95) / (24.6ʭ0.656ʭ0.95) = 27.3 ʢʅ/ʩʤ2  < 29 ʢʅ/ʩʤ2 

% = 1.7/29*100 =5.8 % 

 

2-3 ʍʘʚʦʥ ״ʠʩʦʙʠ 

 

ʍʘʚʦʥʜʘʛʠ ʭʠʩʦʙʠʡ ʢʫʯ N2-3= 259.7 ʢʅ. 

ʍʘʚʦʥʥʠʥʛ ʫʟʫʥʣʠʛʠʥʠ ץʫʡʠʜʘʛʠ ʬʦʨʤʫʣʘ ʙʠʣʘʥ ʘʥʠץʣʘʡʤʠʟ.  

 .ʠʩʦʙʠʡ ʫʟʫʥʣʠʢ lox = 183.1 ʩʤ׳

 ʍʘʚʦʥʥʠʥʛ ʪʘʣʘʙ ʵʪʠʣʛʘʥ ʢ˄ʥʜʘʣʘʥʛ ʢʝʩʠʤ ʶʟʘʩʠʥʠ ʘʥʠץʣʘʡʤʠʟ.  
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= =(259.7x0.95)/(29x0.95)=8.96 ʩʤ2        ɸ/2 =4.48 ʩʤ2 

 

ʅʘʪʠʞʘʛʘ ץʘʨʘʙ ʩʦʨʪʘʤʝʥʪʜʘʥ 2 ʪʘ ʪʝʥʛ ʪʦʤʦʥʣʠ        50ʭ5  ץʘʙʫʣ ץʠʣʘʤʠʟ. 
 

A= 4.8 ʩʤ2        ɸx2=9.6 ʩʤ2        ix= 1.53 ʩʤ     iy= 2.53 ʩʤ 

ʍʘʚʦʥʥʠʥʛ ʭʘץʠץʠʡ ʵʛʠʣʫʚʯʘʥʣʠʛʠʥʠ ʪʦʧʘʤʠʟ. 
     

lʭ = lo / ix= 268.1/1.53=175.2<400 

ly = lo / iy= 268.1/2.53=106<400 
 

 

ʍʘʚʦʥ ʫʩʪʫʚʦʨʣʠʛʠʥʠ ʪʝʢʰʠʨʘʤʠʟ. 
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= =(259.7x0.95)/(9.6x0.95) =27.05 ʢʅ/ʩʤ2 < 29 ʢʅ/ʩʤ2 

% = 1.95/29*100 = 6.7 % 
 

4-5 ʍʘʚʦʥ ״ʠʩʦʙʠ 

ʍʘʚʦʥʜʘʛʠ ״ʠʩʦʙʠʡ ʢʫʯ N4-5= 152.7 ʢʅ. 

ʍʘʚʦʥʥʠʥʛ ʫʟʫʥʣʠʛʠʥʠ ץʫʡʠʜʘʛʠ ʬʦʨʤʫʣʘ ʙʠʣʘʥ ʘʥʠץʣʘʡʤʠʟ.  

 .ʠʩʦʙʠʡ ʫʟʫʥʣʠʢ lox = l4-5* 0.8=292.9*0,8 =234.3 ʩʤ׳

ʍʘʚʦʥ ʵʛʠʣʫʚʯʘʥʣʠʛʠʥʠ l = 108 ʜʝʙ ץʘʙʫʣ ץʠʣʘʤʠʟ, ʫʥʜʘ j =0.428 

 ʍʘʚʦʥʥʠʥʛ ʪʘʣʘʙ ʵʪʠʣʛʘʥ ʢ˄ʥʜʘʣʘʥʛ ʢʝʩʠʤ ʶʟʘʩʠʥʠ ʘʥʠץʣʘʡʤʠʟ.  
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= =(152.7x0.95)/(0.428x29x0.95)= 12.3 ʩʤ2        ɸ/2 =6.15 ʩʤ2 

 

ʅʘʪʠʞʘʛʘ ץʘʨʘʙ ʩʦʨʪʘʤʝʥʪʜʘʥ 2 ʪʘ ʪʝʥʛ ʪʦʤʦʥʣʠ       70ʭ4.5  ץʘʙʫʣ ץʠʣʘʤʠʟ. 
 

A= 6.2 ʩʤ2        ɸx2= 12.4 ʩʤ2        ix= 2.16 ʩʤ     iy= 3.29 ʩʤ 

ʍʘʚʦʥʥʠʥʛ ʭʘץʠץʠʡ ʵʛʠʣʫʚʯʘʥʣʠʛʠʥʠ ʪʦʧʘʤʠʟ. 
     

lʭ = lo / ix= 234.3/2.16=108.4 
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ly = lo / iy= 292.9/3.29=89 
 

ʕʛʠʣʫʚʯʘʥʣʠʢʥʠʥʛ ʵʥʛ ʢʘʪʪʘ ʢʠʡʤʘʪʠʛʘ ץʘʨʘʙ, ʢʦʵʬʬʠʮʠʝʥʪ  j ʥʠ ʘʥʠץʣʘʡʤʠʟ.  

lʭ = 108  ʛʘ ץʘʨʘʙ,  j = 0.428 
 

ʍʘʚʦʥ ʫʩʪʫʚʦʨʣʠʛʠʥʠ ʪʝʢʰʠʨʘʤʠʟ. 
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= =(152.7x0.95)/(12.4ʭ0.428x0.95) = 28.77 ʢʅ/ʩʤ2 < 29 ʢʅ/ʩʤ2 

% = 0.23/29*100 = 0.7 % 
 

5-6 ʍʘʚʦʥ ״ʠʩʦʙʠ 

 

ʍʘʚʦʥʜʘʛʠ ״ʠʩʦʙʠʡ ʢʫʯ N5-6= 61.8 ʢʅ. 

ʍʘʚʦʥʥʠʥʛ ʫʟʫʥʣʠʛʠʥʠ ץʫʡʠʜʘʛʠ ʬʦʨʤʫʣʘ ʙʠʣʘʥ ʘʥʠץʣʘʡʤʠʟ.  

 .ʠʩʦʙʠʡ ʫʟʫʥʣʠʢ lox = 292.9 ʩʤ׳

 ʍʘʚʦʥʥʠʥʛ ʪʘʣʘʙ ʵʪʠʣʛʘʥ ʢ˄ʥʜʘʣʘʥʛ ʢʝʩʠʤ ʶʟʘʩʠʥʠ ʘʥʠץʣʘʡʤʠʟ.  
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= =(61.8x0.95)/(29x0.95)= 2.13 ʩʤ2        ɸ/2 =1.1 ʩʤ2 

 

ʅʘʪʠʞʘʛʘ ץʘʨʘʙ ʩʦʨʪʘʤʝʥʪʜʘʥ 2 ʪʘ ʪʝʥʛ ʪʦʤʦʥʣʠ       45ʭ4  ץʘʙʫʣ ץʠʣʘʤʠʟ. 
 

A= 3.48 ʩʤ2        ɸx2= 6.96 ʩʤ2        ix= 1.38 ʩʤ4     iy= 2.32 ʩʤ4 

ʍʘʚʦʥʥʠʥʛ ʭʘץʠץʠʡ ʵʛʠʣʫʚʯʘʥʣʠʛʠʥʠ ʪʦʧʘʤʠʟ. 
     

lʭ = lo / ix= 292.9/1.38=212.2 

ly = lo / iy= 292.9/2.32=126.3 
 

 

ʍʘʚʦʥ ʫʩʪʫʚʦʨʣʠʛʠʥʠ ʪʝʢʰʠʨʘʤʠʟ. 
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= =(61.8x0.95)/(6.96x0.95) = 8.9 ʢʅ/ʩʤ2 < 29 ʢʅ/ʩʤ2 

7-8 ʍʘʚʦʥ ״ʠʩʦʙʠ 

ʍʘʚʦʥʜʘʛʠ ״ʠʩʦʙʠʡ ʢʫʯ N7-8= 6.2 ʢʅ. 

ʍʘʚʦʥʥʠʥʛ ʫʟʫʥʣʠʛʠʥʠ ץʫʡʠʜʘʛʠ ʬʦʨʤʫʣʘ ʙʠʣʘʥ ʘʥʠץʣʘʡʤʠʟ.  

 .ʠʩʦʙʠʡ ʫʟʫʥʣʠʢ lox = l7-8*0.8=321.2*0.8 =256.96 ʩʤ׳

ʍʘʚʦʥ ʵʛʠʣʫʚʯʘʥʣʠʛʠʥʠ l = 150 ʜʝʙ ץʘʙʫʣ ץʠʣʘʤʠʟ, ʫʥʜʘ j =0.2315 

 ʍʘʚʦʥʥʠʥʛ ʪʘʣʘʙ ʵʪʠʣʛʘʥ ʢ˄ʥʜʘʣʘʥʛ ʢʝʩʠʤ ʶʟʘʩʠʥʠ ʘʥʠץʣʘʡʤʠʟ.  
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= =(6.2x0.95)/(0.2315x29x0.95)= 0.923 ʩʤ2        ɸ/2 =0.46 ʩʤ2 

 

ʅʘʪʠʞʘʛʘ ץʘʨʘʙ ʩʦʨʪʘʤʝʥʪʜʘʥ 2 ʪʘ ʪʝʥʛ ʪʦʤʦʥʣʠ       56ʭ4  ץʘʙʫʣ ץʠʣʘʤʠʟ. 
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A= 4.38 ʩʤ2        ɸx2= 8.76 ʩʤ2        ix= 1.73 ʩʤ     iy= 2.73 ʩʤ 

ʍʘʚʦʥʥʠʥʛ ʭʘץʠץʠʡ ʵʛʠʣʫʚʯʘʥʣʠʛʠʥʠ ʪʦʧʘʤʠʟ. 
     

lʭ = lo / ix= 256.96/1.73=148.53 

ly = lo / iy= 321.2/2.73=117.66 
 

ʕʛʠʣʫʚʯʘʥʣʠʢʥʠʥʛ ʵʥʛ ʢʘʪʪʘ ʢʠʡʤʘʪʠʛʘ ץʘʨʘʙ, ʢʦʵʬʬʠʮʠʝʥʪ  j ʥʠ ʘʥʠץʣʘʡʤʠʟ.  

lʭ = 149  ʛʘ ץʘʨʘʙ,  j = 0.2345 
 

ʍʘʚʦʥ ʫʩʪʫʚʦʨʣʠʛʠʥʠ ʪʝʢʰʠʨʘʤʠʟ. 
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= =(6.2x0.95)/(8.76ʭ0.2345x0.95) = 3.02 ʢʅ/ʩʤ2 < 29 ʢʅ/ʩʤ2 

ʊʠʨʛʘʢ ״ʠʩʦʙʠ 

 

 ʠʩʦʙʠʡ ʢʫʯ ï N3-4= 43.45 ʢʅ׳

ʊʠʨʛʘʢ ʵʛʠʣʫʚʯʘʥʣʠʛʠʥʠ  l = 150 ʜʝʙ ץʘʙʫʣ ץʠʣʘʤʠʟ, ʫʥʜʘ j = 0.2315 

ʊʠʨʛʘʢ ʫʟʫʥʣʠʛʠ   l3-4=166.7 ʩʤ 

 .ʠʩʦʙʠʡ ʫʟʫʥʣʠʢ lox = l3-4*0.8=166.7*0.8= 133.4 ʩʤ׳

ʊʘʣʘʙ ʵʪʠʣʛʘʥ ʢ˄ʥʜʘʣʘʥ ʢʝʩʠʤ ʶʟʘʩʠʥʠ ʘʥʠץʣʘʡʤʠʟ.  
 

    
cs

n

ʪʨ
R

N
ɸ

gj

g

**

*
= = (43.45x0.95)/(0.2315x29x0.95) = 6.47 ʩʤ2       ɸ/2 = 2.235 ʩʤ2 

 

ʅʘʪʠʞʘʛʘ ץʘʨʘʙ ʩʦʨʪʘʤʝʥʪʜʘʥ 2ʪʘ ʪʝʥʛ ʪʦʤʦʥʣʠ        45ʭ4  ץʘʙʫʣ ץʠʣʘʤʠʟ. 
 

A/2=3.48 ʩʤ2    ɸ=6.96 ʩʤ2        ix= 1.38 ʩʤ4     iy= 2.32 ʩʤ4 
 

ʊʠʨʛʘʢʥʠʥʛ  ʭʘץʠץʠʡ ʵʛʠʣʫʚʯʘʥʣʠʛʠʥʠ ʪʦʧʘʤʠʟ. 
     

lʭ = lo / ix= 133.4 / 1.38= 96.66 

ly = lo / iy= 166.7 / 2.32= 71.85 

ʕʛʠʣʫʚʯʘʥʣʠʢʥʠʥʛ ʵʥʛ ʢʘʪʪʘ ץʠʡʤʘʪʠʛʘ ץʘʨʘʙ, ʢʦʵʬʬʠʮʠʝʥʪ  j ʥʠ ʘʥʠץʣʘʡʤʠʟ. 

lʭ = 97 ʛʘ ץʘʨʘʙ,  j = 0.5025 ʭʘʚʦʥ ʫʩʪʫʚʦʨʣʠʛʠʥʠ ʪʝʢʰʠʨʘʤʠʟ. 

 

c

n

A

N

gj

g
s

**2

*
=  = (43.45x0.95)/(6.96ʭ0.801x0.95) = 7.8 ʢʅ/ʩʤ2 < 29 ʢʅ/ʩʤ2 

ʌʝʨʤʘ ʪʫʛʫʥʣʘʨʠʥʠʥʛ ״ʠʩʦʙʠ 
 

ʄʝʪʘʣʣ ʯʦʢ ʙ˄ʡʠʯʘ ״ʠʩʦʙ. 
 

ʏʦʢʠʥʠʥʛ ʫʟʫʥʣʠʛʠʥʠ ʘʥʠץʣʘʡʤʠʟ. 
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ɹʫ ʝʨʜʘ,  

fb  -ʯʦʢʥʠʥʛ ʯʫץʫʨʣʠʛʠʥʠ ʩʠʬʘʪʣʦʚʯʠ ʢʦʵʬʬʠʮʠʝʥʪ ʙ˄ʣʠʙ, ʧʘʡʚʘʥʜʣʘʰ 

ʪʝʭʥʦʣʦʛʠʷʩʠʛʘ ʙʦסʣʠ״ ץʦʣʜʘ  ʫʥʠ 0.7 ʛʘ ʪʝʥʛ ʜʝʙ ʦʣʘʤʠʟ. 

 wfR =18 ʢʅ/ʩʤ2 - ʤʝʪʘʣʣ ʯʦʢʥʠʥʛ ״ʠʩʦʙʠʡ ץʘʨʰʠʣʠʛʠ fk   - ʙʫʨʯʘʢʥʠʥʛ 

ʘʩʦʩʠʜʘʛʠ ץʘʣʠʥʣʠʛʠ. 
 

ɶʣʯʘʤʣʘʨʠ          90ʭ7  (1-2) ʭʘʚʦʥʥʠʥʛ ʬʘʩʦʥʢʘʛʘ ʤʘ״ʢʘʤʣʘʰ ʫʯʫʥ ʧʘʡʚʘʥʜʣʘʰ 

ʫʩʫʣʠʥʠ ץʘʙʫʣ ץʠʣʘʤʠʟ. 

ʕʣʝʢʪʨʦʜʥʠʥʛ  ʕ 424 ʤʘʨʢʘʩʠʜʘʥ ʬʦʡʜʘʣʘʥʘʤʠʟ. 1-2 ʭʘʚʦʥʜʘʛʠ ״ʠʩʦʙʠʡ ʢʫʯ 

N1-2 = 440.3 ʢʅ ʛʘ ʪʝʥʛ.  
 

ʏʦʢʥʠʥʛ ʙʫʨʯʘʢ ʘʩʦʩʠʜʘʛʠ ץʘʣʠʥʣʠʛʠʥʠ    Kf = 7 ʤʤ ʛʘ ʪʝʥʛ ʜʝʙ ʦʣʘʤʠʟ. 

ʏʦʢʥʠʥʛ ʙʫʨʯʘʢ ʫʯʠʜʘʛʠ ץʘʣʠʥʣʠʛʠʥʠ       Kf = 5 ʤʤ ʛʘ ʪʝʥʛ ʜʝʙ ʦʣʘʤʠʟ. 

ʍʘʚʦʥʛʘ ʪʘʲʩʠʨ ʵʪʘʸʪʛʘʥ ʢʫʯ ʙʫʨʯʘʢʥʠʥʛ ʫʟʫʥʠʛʘ 0.3 N ʚʘ ʫʥʠʥʛ ʘʩʦʩʠʛʘ 0.7 N 

ʤʠץʜʦʨʜʘ ʪʘץʩʠʤʣʘʥʘʜʠ. 
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lw= 17.47+1=18 ʩʤ  ʜʝʙ ץʘʙʫʣ ץʠʣʘʤʠʟ.  
                   

lw= 10.48+1=11 ʩʤ  ʜʝʙ ץʘʙʫʣ ץʠʣʘʤʠʟ. 

 

ʋʣʯʘʤʣʘʨʠ         50ʭ5  (2-3) ʭʘʚʦʥʥʠʥʛ ʬʘʩʦʥʢʘʛʘ ʤʘ״ʢʘʤʣʘʰ ʫʯʫʥ 

ʧʘʡʚʘʥʜʣʘʰ ʫʩʫʣʠʥʠ ץʘʙʫʣ ץʠʣʘʤʠʟ. 

ʕʣʝʢʪʨʦʜʥʠʥʛ  ʕ 424 ʤʘʨʢʘʩʠʜʘʥ ʬʦʡʜʘʣʘʥʘʤʠʟ. 2-3 ʭʘʚʦʥʜʘʛʠ ״ʠʩʦʙʠʡ ʢʫʯ 

N2-3= 259.7 ʢʅ ʛʘ ʪʝʥʛ.  

ʏʦʢʥʠʥʛ ʙʫʨʯʘʢ ʘʩʦʩʠʜʘʛʠ ץʘʣʠʥʣʠʛʠʥʠ K f = 5 ʤʤ ʛʘ ʪʝʥʛ ʜʝʙ ʦʣʘʤʠʟ. 

ʏʦʢʥʠʥʛ ʙʫʨʯʘʢ ʫʯʠʜʘʛʠ ץʘʣʠʥʣʠʛʠʥʠ K f = 3 ʤʤ ʛʘ ʪʝʥʛ ʜʝʙ ʦʣʘʤʠʟ. 
 

ʍʘʚʦʥʛʘ ʪʘʲʩʠʨ ʵʪʘʸʪʛʘʥ ʢʫʯ ʙʫʨʯʘʢʥʠʥʛ ʫʟʫʥʠʛʘ 0.3N ʚʘ ʫʥʠʥʛ ʘʩʦʩʠʛʘ 0.7N 

ʤʠץʜʦʨʜʘ ʪʘץʩʠʤʣʘʥʘʜʠ. 
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    lw= 14.43+1=15 ʩʤ ʜʝʙ ץʘʙʫʣ ץʠʣʘʤʠʟ.     
                

lw= 10.3+1=11 ʩʤ  ʜʝʙ ץʘʙʫʣ ץʠʣʘʤʠʟ. 

 

ɶʣʯʘʤʣʘʨʠ        70x4.5 (4-5) ʭʘʚʦʥʥʠʥʛ ʬʘʩʦʥʢʘʛʘ ʤʘ״ʢʘʤʣʘʰ ʫʯʫʥ 

ʧʘʡʚʘʥʜʣʘʰ ʫʩʫʣʠʥʠ ץʘʙʫʣ ץʠʣʘʤʠʟ. 

ʕʣʝʢʪʨʦʜʥʠʥʛ  ʕ 424 ʤʘʨʢʘʩʠʜʘʥ ʬʦʡʜʘʣʘʥʘʤʠʟ. 4-5 ʭʘʚʦʥʜʘʛʠ ״ʠʩʦʙʠʡ ʢʫʯ 

N4-5= 152.7 ʢʅ ʛʘ ʪʝʥʛ.  
 

ʏʦʢʥʠʥʛ ʙʫʨʯʘʢ ʘʩʦʩʠʜʘʛʠ ץʘʣʠʥʣʠʛʠʥʠ K f = 4.5 ʤʤ ʛʘ ʪʝʥʛ ʜʝʙ ʦʣʘʤʠʟ. 

ʏʦʢʥʠʥʛ ʙʫʨʯʘʢ ʫʯʠʜʘʛʠ ץʘʣʠʥʣʠʛʠʥʠ K f = 3 ʤʤ ʛʘ ʪʝʥʛ ʜʝʙ ʦʣʘʤʠʟ. 

ʭʘʚʦʥʛʘ ʪʘʲʩʠʨ ʵʪʘʸʪʛʘʥ ʢʫʯ ʙʫʨʯʘʢʥʠʥʛ ʫʟʫʥʠʛʘ 0.3N ʚʘ ʫʥʠʥʛ ʘʩʦʩʠʛʘ 0.7N 

ʤʠץʜʦʨʜʘ ʪʘץʩʠʤʣʘʥʘʜʠ. 
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    lw= 9.24+1=10 ʩʤ ʜʝʙ ץʘʙʫʣ ץʠʣʘʤʠʟ.     

                

lw= 6.1+1=7 ʩʤ  ʜʝʙ ץʘʙʫʣ ץʠʣʘʤʠʟ. 

 

ɶʣʯʘʤʣʘʨʠ        45ʭ4  (3-4) ʪʠʨʛʘʢʥʠʥʛ ʬʘʩʦʥʢʘʛʘ ʤʘ״ʢʘʤʣʘʰ ʫʯʫʥ ʧʘʡʚʘʥʜʣʘʰ 

ʫʩʫʣʠʥʠ ץʘʙʫʣ ץʠʣʘʤʠʟ. 

ʕʣʝʢʪʨʦʜʥʠʥʛ  ʕ 424 ʤʘʨʢʘʩʠʜʘʥ ʬʦʡʜʘʣʘʥʘʤʠʟ. 3-4 ʪʠʨʛʘʢʜʘʛʠ  ״ʠʩʦʙʠʡ ʢʫʯ 

N3-4= 43.45 ʢʅ ʛʘ ʪʝʥʛ.  
 

ʏʦʢʥʠʥʛ ʙʫʨʯʘʢ ʘʩʦʩʠʜʘʛʠ ץʘʣʠʥʣʠʛʠʥʠ     K f = 4 ʤʤ ʛʘ ʪʝʥʛ ʜʝʙ ʦʣʘʤʠʟ. 
 

ʏʦʢʥʠʥʛ ʙʫʨʯʘʢ ʫʯʠʜʘʛʠ ץʘʣʠʥʣʠʛʠʥʠ         K f = 3 ʤʤ ʛʘ ʪʝʥʛ ʜʝʙ ʦʣʘʤʠʟ. 

 

ʊʠʨʛʘʢʢʘ ʪʘʲʩʠʨ ʵʪʘʸʪʛʘʥ ʢʫʯ ʙʫʨʯʘʢʥʠʥʛ ʫʟʫʥʠʛʘ 0.3N ʚʘ ʫʥʠʥʛ ʘʩʦʩʠʛʘ 0.7N 

ʤʠץʜʦʨʜʘ ʪʘץʩʠʤʣʘʥʘʜʠ. 
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  lw= 3.02+1=4 ʩʤ ʜʝʙ ʢʘʙʫʣ ʢʠʣʘʤʠʟ. 

   lw= 1.72+1=3 ʩʤ ʜʝʙ ʢʘʙʫʣ ʢʠʣʘʤʠʟ. 
 

ʅʘʟʦʨʘʪ  ʩʘʚʦʣʣʘʨʠ. 

1) ʌʝʨʤʘʣʘʨʥʠ ʪʫʨʣʘʨʠ. 

 ʘʣʠץʘʪ ʰʘʨʥʠʨ ʦʨץʘʡʩʠ ʰʘʢʣʣʠ ʬʝʨʤʘʣʘʨ ʫʩʪʫʥʣʘʨ ʙʠʣʘʥ ʬʘפ (2

ʙʠʨʠʢʪʠʨʠʣʘʜʠ? 

 ?ʠʩʦʙʣʘʥʘʜʠ״ ʘʡʩʠ ʰʘʢʣʣʠ ʬʝʨʤʘʣʘʨ ʵʥʛ ʪʝʞʘʤʣʠ ʜʝʙפ (3

4) ʌʝʨʤʘ ʵʣʝʤʝʥʪʣʘʨʠʜʘ ״ʦʩʠʣ ʙʣ˄ʘʜʠʛʘʥ ״ʠʩʦʙʠʡ ʢʫʯʣʘʨʥʠ ץʘʥʜʘʡ 

ʪʦʧʠʣʘʜʠ? 

5) ʌʝʨʤʘ ʵʣʝʤʝʥʪʣʘʨʠʥʠ ״ʠʩʦʙʣʘʰ ʪʘʨʪʠʙʠ. 

 

9-ʙʦʙ. ɹʀʈ  פɸɺɸʊʃʀ  ʉɸʅʆɸʊ  ɹʀʅʆʃɸʈʀʅʀʅɻ  

ʂʆʅʉʊʈʋʂʎʀʗʃɸʈʀ 

 

 ʩʫʣʦʪʣʘʨʠ ʤʘʭʩʫʩ ʤʘʰʠʥʘʣʘʨ ʸʨʜʘʤʠʜʘ ʚʘ ʰʫʥʛʘ״ʘʨ ʭʠʣ ʩʘʥʦʘʪ ʤʘ׳

ʤʦʩʣʘʥʛʘʥ ʙʠʥʦʣʘʨ ʠʯʠʜʘ ʪʘʡʸʨʣʘʥʘʜʠ. 

ʉʘʥʦʘʪ ʙʠʥʦʣʘʨʠ ʢʨʘʥʣʘʨ ʙʠʣʘʥ ʞʠ״ʦʟʣʘʥʘʜʠ. ɹʫ ʢʨʘʥʣʘʨ ʢʦʥʩʪʨʫʢʮʠʷʩʠ 

ʢ˄ʪʘʨʠʰ ץʦʙʠʣʠʷʪʠ, ʤʘ״ʩʫʣʦʪ ʠʰʣʘʙ ʯʠץʘʨʠʰ ʪʝʭʥʦʣʦʛʠʷʩʠʛʘ  ʚʘ ʞʠ״ʦʟʣʘʰʛʘ 

 ʘʚʘʪʣʠ ʩʘʥʦʘʪ ʙʠʥʦʣʘʨʠʥʠץ ʘʨʘʙ ʪʘʥʣʘʙ ʦʣʠʥʘʜʠ. ɹʠʨץ ʡʠʣʛʘʥ ʪʘʣʘʙʛʘ˄ץ

ʞʠ״ʦʟʣʘʰʛʘ ʢ˄ʧʨʦץ ʢ˄ʧʨʠʢʩʠʤʦʥ ʵʣʝʢʪʨʣʘʰʛʘʥ ʢʨʘʥʣʘʨʜʘʥ ʬʦʡʜʘʣʘʥʠʣʘʜʠ. ɹʫ 

ʢʨʘʥʣʘʨ ʪʘʣʘʙ ץʠʣʠʥʛʘʥ ʙʘʣʘʥʜʣʠʢʜʘ ʢʨʘʥ ʦʩʪʠʜʘʛʠ ʪ˄ʩʠʥʣʘʨ ʫʩʪʠʜʘ ʶʨʠʙ 

(ʩʠʣʞʠʙ) ʙʫʪʫʥ ʙʠʥʦʥʠ ״ʦ״ʣʘʛʘʥ ʞʦʡʠʛʘ (ʠʩʪʘʣʛʘʥ ʞʦʡʛʘ) ʶʢʥʠ ʦʣʠʙ ʙʦʨʠʙ 

 ʘʨ ʭʠʣ׳ .ʜʠʨʘʜʠסʫʣʘʡʣʠʢʣʘʨʥʠ ʪʫץ ʘʨʠʰʜʘץʡʠʰʠ ʤʫʤʢʠʥ. ɹʫ ʠʰʣʘʙ ʯʠ˄ץ

ʢ˄ʪʘʨʠʰ ץʦʙʠʣʠʷʪʠʛʘ ʵʛʘ ʢʦʥʩʪʨʫʢʪʠʚ ʵʣʝʤʝʥʪʣʘʨʜʘʥ ץʠʣʠʥʛʘʥ ʩʠʥʯ ʙʠʥʦʥʠ 

ʩʠʠʥʯʠ ʜʝʙ ʘʡʪʠʣʘʜʠ. ɹʫ ʩʠʥʯ ʙʫʪʫʥ ʪʘʰץʠ ʚʘ ʠʯʢʠ ʪʘʲʩʠʨ ʵʪʘʸʪʛʘʥ ʶʢʥʠ ץʘʙʫʣ 

 .ʦʙʠʣʠʷʪʠʛʘ ʵʛʘ ʙ˄ʣʠʰʠ ʢʝʨʘʢץ ʠʣʠʙ ʦʣʠʙ ʚʘ ʫʥʠ ʟʘʤʠʥʛʘ ʫʟʘʪʠʰʛʘץ

ʐʫ ʩʘʥʦʘʪ ʙʠʥʦʣʘʨʠʥʠʥʛ ʩʠʥʯʠ 3 ʭʠʣ ʙ˄ʣʠʰʠ ʤʫʤʢʠʥ; 

1. ʕʣʝʤʝʥʪʣʘʨʠ ʬʘץʘʪ ʪʝʤʠʨ ʙʝʪʦʥʜʘʥ ץʠʣʠʥʛʘʥ; 

2. ʕʣʝʤʝʥʪʣʘʨʠ ʬʘץʘʪ ʧ˄ʣʘʪ ʢʦʥʩʪʨʫʢʮʠʷ ʙʠʣʘʥ ץʠʣʠʥʛʘʥ; 

3. ʋʩʪʫʥʣʘʨʠ ʪʝʤʠʨ ʙʝʪʦʥʜʘʥ ʪ˄ʩʠʥʣʘʨʠ (ʨʠʛʝʣ) ʬʝʨʤʘʩʠ ʧ˄ʣʘʪ 

ʢʦʥʩʪʨʫʢʮʠʷʜʘʥ ʘʨʘʣʘʰ. 

ɸʛʘʨʜʘ ʙʠʥʦʥʠ ʪʝʟ ץʫʨʠʰ ʢʝʨʘʢ ʙ˄ʣʩʘ, ʫʥʜʘ ʢ˄ʧʨʦץ ʧ˄ʣʘʪ ʢʦʥʩʪʨʫʢʮʠʷʩʠ 

ʠʰʣʘʪʠʣʘʜʠ. ʉʠʥʯʥʠ ʘʩʦʩʠʥʠ ʢ˄ʥʜʘʣʘʥʛ ʨʘʤʘʣʘʨ ʪʘʰʢʠʣ ץʠʣʘʜʠ. ʋʣʘʨ 

ʫʩʪʫʥʣʘʨʜʘʥ ʚʘ ʩʪʨʦʧʠʣ ʬʝʨʤʘʣʘʨʜʘʥ ʠʙʦʨʘʪʜʠʨ. ʌʝʨʤʘʣʘʨ ʫʩʪʫʥʣʘʨʛʘ ץʘʪʪʠץ 

ʤʘ״ʢʘʤʣʘʥʠʰʠ ʤʫʤʢʠʥ ʚʘ ʰʘʨʥʠʨ ʦʨץʘʣʠ, ʫʩʪʫʥʣʘʨ ʧʦʡʜʝʚʦʨʛʘ ʤʫʩʪʘ״ʢʘʤ 

ʤʘ״ʢʘʤʣʘʥʘʜʠ. ʋʩʪʫʥʣʘʨ ʦʨʘʩʠʜʘʛʠ ʤʘʩʦʬʘ ʢ˄ʥʜʘʣʘʥʛ ʢʝʩʠʤʠ ʙ˄ʡʠʯʘ ʙʠʥʦʥʠʥʛ 

ʦʨʘʣʠסʠ ʜʝʙ ʘʡʪʠʣʘʜʠ ʚʘ ʙ˄ʡʣʘʤʘ ʢʝʩʠʤʠ ʙ˄ʡʠʯʘ ʨʘʤʘʣʘʨʥʠ ץʘʜʘʤʠ ʜʝʙ 

ʘʡʪʠʣʘʜʠ. ɸʩʦʩʘʥ ʢ˄ʥʜʘʣʘʥʛ ʨʘʤʘʣʘʨʜʘʥ ʠʙʦʨʘʪ ʙ˄ʣʛʘʥ ʙʠʥʦ ʩʠʥʯʠʥʠ ʬʘʟʦʚʠʡ 
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ʫʩʪʠʚʦʨʣʠʛʠʥʠ ʪʘʲʤʠʥʣʘʰ ʫʯʫʥ ʙʦסʣʦʚʯʠ ʵʣʝʤʝʥʪʣʘʨ ʪʠʟʠʤʠ                                                                                  

˄ʨʥʘʪʠʣʘʜʠ. 

ʋʩʪʫʥʣʘʨʘʨʦ ʚʝʨʪʠʢʘʣ ʙʦסʣʦʚʯʠ ʵʣʝʤʝʥʪʣʘʨ ʪʠʟʠʤʠ. ɹʫʣʘʨʥʠ ʚʘʟʠʬʘʩʠʛʘ 

ʰʘʤʦʣʜʘʥ ʚʘ ʢʨʘʥʣʘʨʜʘʥ ״ʦʩʠʣ ʙ˄ʣʛʘʥ ʶʢʥʠ ץʘʙʫʣ ץʠʣʠʙ ʦʣʠʙ, ʫʣʘʨʥʠ ʟʘʤʠʥʛʘ 

˄ʪʢʘʟʠʙ ʶʙʦʨʠʰ ʢʠʨʘʜʠ. 

ɻʦʨʠʟʦʥʪʘʣ ʚʘ ʚʝʨʪʠʢʘʣ ʬʝʨʤʘʣʘʨʘʨʦ ʙʦסʣʦʚʯʠ ʵʣʝʤʝʥʪʣʘʨ ʪʠʟʠʤʠ ʙʠʥʦʥʠ 

ʪʦʤ ץʠʩʤʠʜʘ ʞʦʡʣʘʰʘʜʠ ʚʘ ʫʣʘʨ ʬʝʨʤʘʣʘʨʥʠ ʬʘʟʦʚʠʡ ʠʰʣʘʰʠʥʠ ʚʘ 

ʪʫʨסʫʥʣʠʛʠʥʠ ʪʘʲʤʠʥʣʘʡʜʠ. 

 

9.1.  ʉʘʥʦʘʪ ʙʠʥʦʣʘʨʠʥʠ ʣʦʡʠʭʘʣʘʰ ʘʩʦʩʣʘʨʠ ʚʘ ʙʫ ʣʦʡʠʭʘʣʘʰʛʘ 

 ʡʠʣʛʘʥ ʘʩʦʩʠʡ ʪʘʣʘʙʣʘʨ˄ץ

 

ʉʘʥʦʘʪ ʙʠʥʦʣʘʨʠʥʠ ʩʠʥʯʠʛʘ ץ˄ʡʠʣʛʘʥ ʘʩʦʩʠʡ ʪʘʣʘʙʣʘʨ: 

1) ʉʘʥʦʘʪ ʙʠʥʦʜʘʛʠ ״ʘʨ ʭʠʣ ʤʘʰʠʥʘ ʚʘ ʤʝʭʘʥʠʟʤʣʘʨʥʠ ʠʰʣʘʪʠʰʜʘ ʚʘ 

ʫʥʠ ʪʘʲʤʠʨʣʘʰ ʢʝʨʘʢ ʙ˄ʣʠʙ ץʦʣʛʘʥʜʘ ץʫʣʘʡʣʠʢʣʘʨ ʙ˄ʣʠʰʠ ʰʘʨʪ. ʐʫ ʰʘʨʪʥʠ 

ʙʘʞʘʨʠʰ ʫʯʫʥ ʩʠʥʯʥʠ, ʫʩʪʫʥʣʘʨʥʠ, ʪ˄ʩʠʥʣʘʨʥʠ ʨʝʞʘʜʘ ʪ˄סʨʠ ʞʦʡʣʘʰʪʠʨʠʰ 

ʢʝʨʘʢ. 

2) ʂʨʘʥʣʘʨʥʠ ʥʦʨʤʘʣ ʠʰʣʘʪʠʰ ʫʯʫʥ ʰʘʨʦʠʪ ʙ˄ʣʠʰʠ ʢʝʨʘʢ. ɹʫʥʠʥʛ 

ʫʯʫʥ ʙʠʥʦʥʠ ʩʠʥʯʠ ״ʘʤ ʙ˄ʡʣʘʤʘ ʚʘ ʢ˄ʥʜʘʣʘʥʛ ʢʝʩʠʤʣʘʨʠ ʙ˄ʡʠʯʘ ʪʘʣʘʙ 

  ;ʵʛʘ ʙ˄ʣʠʰʠ ʢʝʨʘʢ (ʢʘʤʣʠʢʢʘ״ʤʫʩʪʘ) ,ʠʣʠʥʛʘʥ  ʙʠʢʠʨʣʠʢʢʘץ

3) ɹʠʥʦʥʠ ˄ʟʠ ʸʨʫס ʚʘ ״ʘʚʦʩʠ ʘʣʤʘʰʠʙ ʪʫʨʘʜʠʛʘʥ ʙ˄ʣʠʰʠ ʢʝʨʘʢ; 

4) ʉʘʥʦʘʪ ʙʠʥʦʣʘʨʠ ʫʟʦץ ʤʫʜʜʘʪ ʭʠʟʤʘʪ ץʠʣʠʰʠ ʢʝʨʘʢ, ʙʫ ʙʠʥʦʥʠ 

ʠʰʣʘʰ ʪʘʨʪʠʙʠʛʘ ʚʘ  ʠʯʠʜʘʛʠ ʤʫ״ʠʪʠʛʘ ʙʦסʣʠץ ʘʛʨʝʩʩʠʚ ʸʢʠ ʥʦʨʤʘʣ ʵʢʘʥʣʠʛʠʛʘ. 

5) ɹʠʥʦʜʘ ʸʥסʠʥ ʯʠץʠʰʠ ʸʢʠ ʧʦʨʪʣʘʙ ʢʝʪʠʰʠʜʘʥ ʘʩʨʘʰ ʢʝʨʘʢ. 

ɹʠʥʦʥʠʥʛ ʩʠʥʯʠʥʠ ʠʰʣʘʰʠʛʘ ʢʨʘʥʣʘʨ ʞʫʜʘ ʢʘʪʪʘ ʪʘʲʩʠʨ ʢ˄ʨʩʘʪʘʜʠ, 

ʫhʥʠʥʛ ʫʯʫʥ ʩʘʥʦʘʪ ʙʠʥʦʥʠ ʣʦʡʠ״ʘʩʠʥʠ ʪʘʡʸʨʣʘʸʪʛʘʥʜʘ ʢʨʘʥʣʘʨʥʠ ʠʰʣʘʰ 

ʰʘʨʪʣʘʨʠʥʠ ʵʲʪʠʙʦʨʛʘ ʦʣʠʰ ʢʝʨʘʢ. ʂʨʘʥʣʘʨ ʠʰʣʘʰ ʪʘʨʪʠʙʠ ʙ˄ʡʠʯʘ 4 ʛʫʨʫʭʛʘ 

ʙʣ˄ʠʥʘʜʠ: 1ʢ-3ʢ (ʜʘʩʪʘʢʠ ʫʟʘʪʤʘʣʠ) ʝʥʛʠʣ, 4ʢ-6ʢ ˄ʨʪʘ, 7ʢ ʦסʠʨ ʚʘ 8ʢ ʞʫʜʘ ʦסʠʨ.  

(9.1 ʞʘʜʚʘʣ) 

ʂʨʘʥʣʘʨʥʠ ʠʰʣʘʰ ʪʘʨʪʠʙʠʥʠ ״ʘʨ ʭʠʣ ʦʤʠʣʣʘʨ ʸʢʠ ʢʦʵʬʬʠʮʠʝʥʪʣʘʨ 

 .ʘʨʘʙ ʙʠʣʠʙ ʦʣʠʰ ʤʫʤʢʠʥץ ʠʡʤʘʪʠʛʘץ

ʄʘʩʘʣʘʥ: 

ʘ) ʦסʠʨʣʠʛʠ ʙ˄ʡʠʯʘ ʠʰʣʘʪʠʰ ʢʦʵʬʬʠʮʠʝʥʪʠ 
Q

Q
K

˄ʨʪʘ

ʛʨ=  

Q˄ʨʪʘ- ˄ʨʪʘʯʘ ʙʠʨ ʢ˄ʪʘʨʠʰʛʘ ʪʫʰʘʜʠʛʘʥ ʶʢ 1-ʩʤʝʥʘʜʘ ʸʢʠ ʙʠʨ ʢʫʥʜʘ 

Q - ʢʨʘʥʥʠ ʶʢ ʢ˄ʪʘʨʠʰ ץʦʙʠʣʠʷʪʠ. 

ʙ) ʡʠʣ ʤʦʙʘʡʥʠʜʘ ʠʰʣʘʪʠʰ ʙ˄ʡʠʯʘ ʢʦʵʬʬʠʮʠʝʥʪʠ. 
360

n
ʂʛ=  

n - ʙʠʨ ʡʠʣʜʘ ʠʰʣʘʛʘʥ ʢʫʥʣʘʨʥʠ ʩʦʥʠ  

ʚ) ʙʠʨ ʢʫʥʜʘ ʠʰʣʘʪʠʰ ʙ˄ʡʠʯʘ ʢʦʵʬʬʠʮʠʝʥʪʠ   
24

n
ʂʩ=  

n - ʙʠʨ ʢʫʥʜʘ ʠʰʣʘʛʘʥ ʩʦʘʪʣʘʨʠ  

ʚʘ ʙʦʰץʘ ʢʦʵʬʬʠʮʠʝʥʪʣʘʨ. 

ʂʨʘʥʣʘʨʥʠ ʠʰʣʘʰ ʪʘʨʪʠʙʠ ʙʠʥʦʥʠ ʠʰʣʘʰ ʪʘʨʪʠʙʠʛʘ ʘʥʠץʣʠʢ ʢʠʨʠʪʘʜʠ, ʫ 

 .ʠʨסʠʨ ʚʘ ʞʫʜʘ ʦסʛʘ ʙ˄ʣʠʥʘʜʠ: ʝʥʛʠʣ, ˄ʨʪʘ, ʦ״ʘʤ 4 ʛʫʨʫ״
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ʉʠʥʯʥʠ ʘʩʦʩʠʡ ʢʦʥʩʪʨʫʢʪʠʚ ʵʣʝʤʝʥʪʣʘʨʠ, ʘʛʘʨ ʙʠʥʦ ʦסʠʨ  ʚʘ ʞʫʜʘ ʦסʠʨ 

ʪʘʨʪʠʙʜʘ ʠʰʣʘʩʘ, ʦסʠʨ ʰʘʨʦʠʪʜʘ ʠʰʣʘʡʜʠ. ʆסʠʨ ʰʘʨʦʠʪʜʘ ʠʰʣʘʰʠʥʠ 

ʣʦʡʠ״ʘʣʘʰʜʘ ʚʘ ״ʠʩʦʙʣʘʰʜʘ ʵʲʪʠʙʦʨʛʘ ʦʣʠʥʠʰʠ ʢʝʨʘʢ. 

ɹʠʥʦʥʠ ʫʟʦץ ʤʫʜʜʘʪ ʬʦʡʜʘʣʘʥʠʰʛʘ ʮʝʭʥʠ ʠʯʢʠ ʤʫ״ʠʪʠ ״ʘʤ ʪʘʲʩʠʨ 

ʢ˄ʨʩʘʪʘʜʠ. ʀʯʢʠ ʤʫ״ʠʪʥʠ ʧ˄ʣʘʪ ʢʦʥʩʪʨʫʢʮʠʷʩʠʛʘ ʘʛʨʝʩʩʠʚ ʜʘʨʘʞʘʩʠ ʙ˄ʡʠʯʘ 

ʪʘʲʩʠʨ ץʠʣʠʰʣʠʛʠʥʠ 4 ʪʘ ʜʘʚʨʛʘ ʙʣ˄ʠʰ ʤʫʤʢʠʥ. ɹʫ ʙʠʨ ʡʠʣ ʤʦʙʘʡʥʠʜʘ ʧ˄ʣʘʪ 

ʮʝʭʥʠ ʤʫ״ʠʪʠ ʪʘʲʩʠʨʠʜʘ ʥʝʯʘ ʤʤ ʛʘ ʢʦʨʨʦʟʠʷʛʘ ʫʯʨʘʡʜʠ. 

1. ʅʦʘʛʨʝʩʩʠʚ ʤʫ״ʠʪ (ʢʦʨʨʦʟʠʷʥʠ ʪʝʟʣʠʛʠ 0.01ʤʤ/ ʡʠʣ ʛʘʯʘ). 

2. ɽʥʛʠʣ ʘʛʨʝʩʩʠʚ ʤʫ״ʠʪ (0.05ʤʤ/ ʡʠʣ ʛʘʯʘ).         

3. ɶʨʪʘ ʘʛʨʝʩʩʠʚ ʤʫ״ʠʪ (0.1ʤʤ/ ʡʠʣ ʛʘʯʘ).  

4. ʂʫʯʣʠ ʘʛʨʝʩʩʠʚ ʤʫ״ʠʪ (0.1ʤʤ/ ʡʠʣ ʢ˄ʧʨʦץ). 

 

9.2. ʉʠʥʯʥʠʥʛ ʢʦʥʩʪʨʫʢʪʠʚ ʩʭʝʤʘʩʠʥʠ ʞʦʡʣʘʰʪʠʨʠʰ 

 

ʉʘʥʦʘʪ ʙʠʥʦʣʘʨʠʥʠʥʛ ʣʦʡʠ״ʘʩʠ ʫʥʠ ʢʦʥʩʪʨʫʢʪʠʚ ʩʭʝʤʘʩʠʥʠ ʞʠ״ʦʟʣʘʰʜʘʥ 

ʙʦʰʣʘʥʘʜʠ. ɹʠʥʦʥʠʥʛ ʪʝʭʥʦʣʦʛʠʢ ʚʘʟʠʬʘʩʠ ʣʦʡʠ״ʘʣʘʰʪʠʨʠʰ ʫʯʫʥ ʤʘʪʝʨʠʘʣ 

ʘʩʦʩʠ ʙ˄ʣʠʰ ʤʫʤʢʠʥ. ɹʫ ʪʝʭʥʦʣʦʛʠʢ ʚʘʟʠʬʘʩʠʜʘ ץʘʝʨʛʘ ʚʘ ץʘʡʩʠ ʪʘʨʪʠʙʜʘ 

ʤʘʰʠʥʘ ʚʘ ʤʝʭʘʥʠʟʤʣʘʨʥʠ ʠʰʣʘʙ ʯʠץʘʜʠʛʘʥ ʤʘʡʜʦʥʯʘʥʠ ʮʝʭʥʠ ʠʯʠʜʘ 

ʞʦʡʣʘʰʪʠʨʠʣʠʰʠ ʚʘ ʫʣʘʨʥʠ ʘʩʦʩʠʡ ˄ʣʯʘʤʣʘʨʠ ʙʝʨʠʣʘʜʠ ʚʘ ʠʰʣʘʡʜʠʛʘʥ 

ʢʨʘʥʣʘʨʥʠ ʩʦʥʠ ʫʣʘʨʥʠ ʶʢ ʢ˄ʪʘʨʠʰ ץʦʙʠʣʠʷʪʠ, ʠʰʣʘʰ ʪʘʨʪʠʙʠ ״ʘʤ ʤʘʲʣʫʤ 

 ʘʡʩʠץ ʫʨʠʣʠʰʠ ʚʘץ ʘʡʩʠ ʪʫʤʘʥʜʘץ ʜʘ ʙʠʥʦץʠʣʠʥʘʜʠ. ʊʝʭʥʦʣʦʛʠʢ ʪʦʧʰʠʨʠץ

ʪʘʨʪʠʙʜʘ ʠʰʣʘʰʠ ״ʘʤ ʤʘʲʣʫʤ ץʠʣʠʥʘʜʠ. 

ɹʠʥʦʥʠʥʛ ʩʠʥʯʠʥʠ ʢʦʥʩʪʨʫʢʪʠʚ ʩʭʝʤʘʩʠʥʠ ʞʠ״ʦʟʣʘʰʜʘ ץʫʡʠʜʘʛʠ 

ʤʘʩʘʣʘʣʘʨ ʝʯʠʣʘʜʠ. ʈʝʞʘʜʘ ʫʩʪʫʥʣʘʨʥʠ ʞʦʡʣʘʰʪʠʨʠʰ, ʢ˄ʥʜʘʣʘʥʛ ʨʘʤʘʥʠʥʛ 

ʩʭʝʤʘʩʠʥʠ ʪʘʥʣʘʙ ʦʣʠʰ, ʙʠʥʦʥʠʥʛ ʠʯʢʠ ʘʩʦʩʠʡ ˄ʣʯʘʤʣʘʨʠ ˄ʨʥʘʪʠʣʘʜʠ, 

ʢʦʥʩʪʨʫʢʪʠʚ ʵʣʝʤʝʥʪʣʘʨʥʠ ʘʩʦʩʠʡ ˄ʣʯʘʤʣʘʨʠ ʘʥʠץʣʘʥʘʜʠ, ʙʦסʣʦʚʯʠ 

ʵʣʝʤʝʥʪʣʘʨʥʠʥʛ ʪʠʟʠʤʠ ʢ˄ʨʠʙ ʯʠץʠʣʘʜʠ. 

ʀʰʣʘʰ ʨʝʞʠʤʣʘʨʠ ʛʫʨʫ״ʠ ʪʫʨʣʠʯʘ ʙ˄ʣʛʘʥ ʢ˄ʧʨʠʢ ʚʘ ʦʩʤʘ ʢʨʘʥʣʘʨ. 

                                                                                                         9.1. ʞʘʜʚʘʣ 

ʂʨʘʥʣʘʨ  ʀʰʣʘʰ 

ʨʝʞʠʤʣʘʨʠ 

ʛʫʨʫ״ʣʘʨʠ 

ʌʦʡʜʘʣʘʥʠʰ ʰʘʨʪʣʘʨʠ 

ɹʘʨʯʘ ʪʫʨʜʘʛʠ ʜʘʩʪʘʢʠ 

ʧʨʠʚʦʜ (ʫʟʘʪʤʘ)ʣʠ ʦʩʤʘ 

ʪʘʣʴ, ʰʫ ʞʫʤʣʘʜʘʥ ʦʩʤʘ 

ʟʘʭʚʘʪʣʠ סʦʟʩʠʤʦʥ ʶʢ 

ʘʨʘʚʘʯʘʣʘʨʠ, ʰʫ ʞʫʤʣʘʜʘʥ 

ʦʩʤʘ ץʘʤʨʦʚʠʯʣʠ. 

1ʢ ï 3ʢ ʀʩʪʘʣʛʘʥʯʘ ʝʥʛʠʣ 

ʪʘʲʤʠʨʣʘʰ ʚʘ ʶʢ ʦʨʪʠʰ 

ʠʰʣʘʨʠ ʵʣʝʢʪʨ 

ʩʪʘʥʮʠʷʣʘʨʠʥʠʥʛ ʤʘʰʠʥʘ 

ʟʘʣʣʘʨʠ,ʤʦʥʪʘʞ ʠʰʣʘʨʠ, ʝʥʛʠʣ 

ʶʢ ʦʨʪʠʰ ʠʰʣʘʨʠ. 

 ʦʟʩʠʤʦʥ ʶʢנ

ʘʨʘʚʘʯʘʣʘʨʠ, ʰʫ ʞʫʤʣʘʜʘʥ 

ʦʩʤʘ ץʘʤʨʦʚʠʯʣʠ. ʀʢʢʠ 

ʢʘʥʘʪʣʠ ʛʨʝʡʬʝʨʣʘʨ, 

ʤʘʛʥʠʪʣʠ ʛʨʝʡʬʝʨʣʘʨ 

4ʢ ï 6ʢ ɶʨʪʘʯʘ ʶʢ ʦʨʪʠʰ ʠʰʣʘʨʠ, 

ʤʝʭʘʥʠʢ ʮʝʭʣʘʨʜʘ ʪʝʭʥʦʣʦʛʠʢ 

ʠʰʣʘʨ, ץʫʨʠʣʠʰ ʤʘʪʝʨʠʘʣʣʘʨʠ 

ʢʦʨʭʦʥʘʣʘʨʠʥʠʥʛ ʪʘʡʸʨ 

ʙʫʶʤʣʘʨ ʦʤʙʦʨʠ, ʤʝʪʘʣʣ 

ʙʫʶʤʣʘʨ ʦʤʙʦʨʠ, ʘʨʘʣʘʰ 
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ʦʤʙʦʨʣʘʨ, ʪʫʨʣʠ ʶʢʣʘʨ ʙʠʣʘʥ 

ʠʰʣʘʰ, ʷʨʠʤ ʬʘʙʨʠʢʘʪ 

ʦʤʙʦʨʣʘʨʠ, ʪʫʨʣʠ ʶʢʣʘʨ ʙʠʣʘʥ 

ʠʰʣʘʰ.   

ʊʦʙʣʦʚʯʠ, ʙʦʣסʘʣʦʚʯʠ, 

ʰʪʠʨʣʠ, ץʫʡʤʘ ʠʢʢʠ ʢʘʥʘʪʣʠ 

ʛʨʝʡʬʝʨʣʘʨ, ʤʘʛʥʠʪʣʠ 

ʛʨʝʡʬʝʨʣʘʨ. נʦʟʩʠʤʦʥ ʶʢ 

ʘʨʘʚʘʯʘʣʘʨʠ, ʰʫ ʞʫʤʣʘʜʘʥ 

ʦʩʤʘ ץʘʤʨʦʚʠʯʣʠ 

7ʢ ʄʝʪʘʣʣʫʨʛʠʷ ʢʦʨʭʦʥʘʣʘʨʠ 

ʮʝʭʣʘʨʠ, ʪ˄ʢʤʘ ʶʢʣʘʨ ʚʘ ʙʠʨ 

ʞʠʥʩʣʠ ʤʝʪʘʣʣʦʣʦʤ ʶʢʣʘʨʠ 

ʦʤʙʦʨʠ (ʙʠʨ ʚʘ ʠʢʢʠ ʩʤʝʥʘʣʠ 

ʠʰ). ʊʫʥʫ-ʢʫʥ ʠʰʣʘʡʜʠʛʘʥ 

ʪʝʭʥʦʣʦʛʠʢ ʢʨʘʥʣʘʨ. 

ʊʨʘʚʝʨʩʣʠ, 

ʤʫʣʴʜʦʛʨʝʡʬʝʨʣʠ, 

ʤʫʣʴʜʦʪ˄ʜʘʣʦʚʯʠ, ץʫʡʤʘ 

ʦʯʫʚʯʠ, ʢʦʧʸʨʣʠ, ʚʘ ʛʨʘʥʥʘ-

ʣʠ, ץʫʜʫץʣʠ, ʤʘʛʥʠʪʣʠ. ʀʢʢʠ 

ʢʘʥʘʪʣʠ ʛʨʝʡʬʝʨʣʘʨ, 

ʤʘʛʥʠʪʣʠ ʛʨʝʡʬʝʨʣʘʨ. 

8ʢ ʄʝʪʘʣʣʫʨʛʠʷ ʢʦʨʭʦʥʘʣʘʨʠ 

ʮʝʭʣʘʨʠ.ʄʝʪʘʣʣʫʨʛʠʷ ʢʦʨʭʦʥʘ-

ʣʘʨʠ ʮʝʭʣʘʨʠ ʚʘ ʦʤʙʦʨʣʘʨʠ, 

ʡʠʨʠʢ  ʤʝʪʘʣʣ ʙʘʟʘʣʘʨʠ. ʊ˄ʢʤʘ 

ʶʢʣʘʨ ʚʘ ʙʠʨ ʞʠʥʩʣʠ 

ʤʝʪʘʣʣʦʣʦʤ ʶʢʣʘʨʠ ʦʤʙʦʨʠ 

(ʪʫʥʫ-ʢʫʥ ʠʰʣʘʡʜʠʛʘʥ ʨʝʞʠʤ) 

 

9.3. ʋʩʪʫʥʣʘʨʥʠ  ʨʝʞʘʜʘ ʞʦʡʣʘʰʪʠʨʠʰ 

 

ʋʩʪʫʥʣʘʨ ʨʝʞʘʜʘ ʤʦʜʫʣʴ ʪʠʟʠʤʠ ʙ˄ʡʠʯʘ ʞʦʡʣʘʰʪʠʨʠʣʘʜʠ. ʎʝʭʣʘʨʥʠ ʵʥʠ 

(12, 18, 24, 30, 36ʤ) ʙ˄ʣʠʰʠ ʤʫʤʢʠʥ. ʐʫʣʘʨʜʘʥ ʢ˄ʧʨʦץ ʫʯʨʘʡʜʠʛʘʥʠ 24, 30 ʚʘ 

36ʤ. ʈʘʤʘ ץʘʜʘʤʠ ʪʘʰץʠ ʜʝʚʦʨʣʘʨ ʫʯʫʥ 6 ʚʘ 12ʤ ʚʘ ʠʯʢʠ ץʘʪʦʨʣʘʨ ʫʯʫʥ, 

ʪʝʭʥʦʣʦʛʠʢ ʪʘʣʘʙʣʘʨʛʘ ץʘʨʘʙ 6,12,18ʤ ʙ˄ʣʠʰʠ ʤʫʤʢʠʥ. ʌʝʨʤʘʣʘʨʥʠ ץʘʪʦʨʠʥʠ 

ʙʫʟʤʘʩʣʠʢ ʫʯʫʥ ʠʯʢʠ ץʘʪʦʨ ʫʩʪʫʥʣʘʨʛʘ ʬʝʨʤʘ ʢ˄ʪʘʨʫʚʯʠ ʪ˄ʩʠʥʣʘʨ ץ˄ʡʠʣʘʜʠ. 

ɹʠʥʦʥʠ ʯʝʢʢʘʜʘʛʠ ʫʩʪʫʥʣʘʨʠʥʠ ʤʦʜʫʣʴ ʪ˄ʨʥʠ ˄ץʣʘʨʠʜʘʥ 500ʤʤ ʠʯʢʘʨʠʛʘ 

ʞʦʡʣʘʰʪʠʨʠʰʘʜʠ. ɹʫ ʙʠʥʦʥʠ ʪʦʤʠʥʠ ʸʧʠʰʜʘ ʚʘ ʜʝʚʦʨʣʘʨʥʠ ʢ˄ʪʘʨʠʰʜʘ ʩʪʘʥʜʘʨʪ 

ʵʣʝʤʝʥʪʣʘʨʜʘʥ ʬʦʡʜʘʣʘʥʠʰʛʘ ץʫʣʘʡʣʠʢʣʘʨ ʪʫסʜʠʨʘʜʠ. 

ʋʩʪʫʥʣʘʨʥʠ ʪʫʨסʫʥʣʠʛʠʥʠ, ʙʠʥʦʥʠ ʙ˄ʡʣʘʤʘ ʙ˄ʡʠʯʘ, ʫʩʪʫʥʣʘʨ ʦʨʘʣʠʛʠʜʘʛʠ 

ʚʝʨʪʠʢʘʣ ʙʦסʣʦʚʯʠ ʵʣʝʤʝʥʪʣʘʨ ʙʘʞʘʨʘʜʠ. ɹʦסʣʦʚʯʠ ʵʣʝʤʝʥʪʣʘʨʠʥʠ ʙʠʥʦʥʠ ˄ʨʪʘ 

 ʠʩʤʠʥʠ ˄ʨʪʘʩʠʛʘץ ʘʨʦʨʘʪ ʯʦʢʠ ʙ˄ʡʠʯʘ ʘʞʨʘʪʠʣʛʘʥ״ ʠʩʤʠʛʘ ʸʢʠץ

ʞʦʡʣʘʰʪʠʨʠʰʘʜʠ. ɹʫ ʙʠʥʦʥʠ ʙ˄ʡʣʘʤʘ ʙ˄ʡʠʯʘ ʞʦʡʣʘʰʛʘʥ ʵʣʝʤʝʥʪʣʘʨ ʫʯʫʥ 

 ʪʘʲʩʠʨ ץʘʨʦʨʘʪ ˄ʟʛʘʨʠʰ ʙ˄ʡʠʯʘ ʜʝʬʦʨʤʘʮʠʷʩʠ, ʰʘʢʣ ˄ʟʛʘʨʠʰʠʛʘ ʢʘʤʨʦ״

ʢ˄ʨʩʘʪʘʜʠ. 

ʋʩʪʫʥʣʘʨʥʠʥʛ ʦʨʘʣʠסʠʜʘʛʠ ץ˄ʡʠʣʛʘʥ ʚʝʨʪʠʢʘʣ ʙʦסʣʦʚʯʠ ʵʣʝʤʝʥʪʣʘʨ 

ʰʘʤʦʣʜʘʥ ʚʘ ʢʨʘʥʣʘʨʜʘʥ ʙʠʥʦʥʠ ʙ˄ʡʣʘʤʘ ʙ˄ʡʠʯʘ ʧʘʡʜʦ ʙ˄ʣʘʜʠʛʘʥ ʢʫʯʥʠ ץʘʙʫʣ 

 .ʠʣʠʙ ʦʣʠʙ ʫʥʠ ʟʘʤʠʥʛʘ ˄ʪʢʘʟʠʙ ʶʙʦʨʘʜʠ (ʨʘʩʤ 9.1.)ץ

ʉʘʥʦʘʪ ʙʠʥʦʩʠʥʠʥʛ ʪʦʤ ʢʦʥʩʪʨʫʢʮʠʷʩʠʜʘ ץ˄ʡʠʣʘʜʠʛʘʥ ʛʦʨʠʟʦʥʪʘʣ 

ʙʦסʣʦʚʯʠ ʵʣʝʤʝʥʪʣʘʨ ʪʠʟʠʤʠ. ɹʫ ʙʦסʣʦʚʯʠ ʵʣʝʤʝʥʪʣʘʨ ʪʠʟʠʤʠ ʩʠʥʯʥʠ ʬʘʟʦʚʠʡ 

ʙʠʢʠʨʣʠʛʠʥʠ ʚʘ ʪʦʤ ʢʦʥʩʪʨʫʢʮʠʷʩʠʜʘ ʠʰʣʘʸʪʛʘʥ ʵʣʝʤʝʥʪʣʘʨʥʠ ʪʫʨסʫʥʣʠʛʠʥʠ 

ʦʰʠʨʠʰ ʫʯʫʥ ʠʰʣʘʡʜʠ. ʌʝʨʤʘʥʠ ʪʝʧʘ ʪʦʢʯʘʩʠ ʙ˄ʡʠʯʘ ʙʦסʣʦʚʯʠ ʵʣʝʤʝʥʪʣʘʨʥʠ 

ʪʠʟʠʤʠ (ʨʘʩʤ 9.2.). ʌʝʨʤʘʥʠ ʧʘʩʪʢʠ ʪʦʢʯʘʩʠ ʙ˄ʡʠʯʘ ʙʦסʣʦʚʯʠ ʵʣʝʤʝʥʪʣʘʨʥʠ 

ʪʠʟʠʤʠ (ʨʘʩʤ 9.3.) 
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ʈʘʩʤ.9.1. ʋʩʪʫʥʣʘʨ ʘʨʦ ץ˄ʡʠʣʘʜʠʛʘʥ ʙʦסʣʦʚʯʠ ʵʣʝʤʝʥʪʣʘʨ ʪʠʟʠʤʠ 

 

 
 

ʈʘʩʤ.9.2. ʌʝʨʤʘʥʠ ʪʝʧʘ ʪʦʢʯʘʩʠ ʙ˄ʡʠʯʘ ʙʦסʣʦʚʯʠ ʵʣʝʤʝʥʪʣʘʨ ʪʠʟʠʤʠ 

 

 
 

ʈʘʩʤ.9.3. ʌʝʨʤʘʥʠ ʧʘʩʪʢʠ ʪʦʢʯʘʩʠ ʙ˄ʡʠʯʘ ʙʦסʣʦʚʯʠ ʵʣʝʤʝʥʪʣʘʨ ʪʠʟʠʤʠ 

 

ʅʘʟʦʨʘʪ  ʩʘʚʦʣʣʘʨʠ. 

 

1. ɹʠʨ ץʘʚʘʪʣʠ ʩʘʥʦʘʪ ʙʠʥʦʣʘʨʥʠ ʩʠʥʯʠ ʥʝʯʘ ʭʠʣ ʙ˄ʣʘʜʠ? 

2. ʉʘʥʦʘʪ ʙʠʥʦʩʠʥʠ ʰʘʢʣʠ ʚʘ ʙʘʣʘʥʜʣʠʛʠ ʥʠʤʘʛʘ ʙʦסʣʠץ? 

3. ʉʘʥʦʘʪ ʙʠʥʦʣʘʨʠʥʠʥʛ ʩʠʥʯʠʛʘ ץ˄ʡʠʣʛʘʥ ʘʩʦʩʠʡ ʪʘʣʘʙʣʘʨ. 

4. ʂʨʘʥʣʘʨʥʠ ʠʰʣʘʰ ʪʘʨʪʠʙʠ ʥʝʯʪʘ ʚʘ ʫʣʘʨ ץʘʥʜʘʡ ʘʥʠץʣʘʥʘʜʠ? 

5. ʉʘʥʦʘʪ ʙʠʥʦʥʠ ʠʯʢʠ ʤʫ״ʠʪʠ ʘʛʨʝʩʩʠʚ ʜʘʨʘʞʘʩʠ ʙ˄ʡʠʯʘ ʥʝʯʪʘ ʛʫʨʫ״ʛʘ 

ʙ˄ʣʠʥʘʜʠ? 

6. ʉʘʥʦʘʪ  ʙʠʥʦʩʠʥʠʥʛ ʬʘʟʦʚʠʡ ʙʠʢʠʨʣʠʛʠ ץʘʡʩʠ ʙʦסʣʦʚʯʠ ʵʣʝʤʝʥʪʣʘʨ 

ʪʠʟʠʤʣʘʨʠ ʸʨʜʘʤʠʜʘ ʪʘʲʤʠʥʣʘʥʘʜʠ? 
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10 ï ʙʦʙ. ʉʀʅʏ  ʈɸʄɸʃɸʈʀʅʀ  ɾʀ׳ʆɿʃɸʐ 

 

ʂ˄ʥʜʘʣʘʥʛ ʨʘʤʘʥʠ ʞʠ״ʦʟʣʘʰʥʠ ʨʘʤʘ ʪʝʢʠʩʣʠʛʠʜʘʛʠ ʘʩʦʩʠʡ ʵʣʝʤʝʥʪʣʘʨ 

˄ʣʯʦʚʣʘʨʠʥʠ ʘʥʠץʣʘʰʜʘʥ ʙʦʰʣʘʥʘʜʠ. ɺʝʨʪʠʢʘʣ ʙ˄ʡʠʯʘ ˄ʣʯʦʚʣʘʨ 0.00 ʜʝʙ ץʘʙʫʣ 

   .ʣʘʥʘʜʠסʠʣʠʥʛʘʥ ʧʦʣ ʪʝʢʠʩʣʠʢʢʘ ʙʦץ

ɻʦʨʠʟʦʥʪʘʣ ˄ʣʯʦʚʣʘʨʠʥʠ ʙʠʥʦʥʠʥʛ ʙ˄ʡʣʘʤʘ  ˄ץʣʘʨʠʛʘ ʙʦסʣʘʥʘʜʠ. 

ɹʠʥʦʥʠʥʛ ʬʦʡʜʘʣʠ ʙʘʣʘʥʜʣʠʛʠ ץʫʡʠʜʘʛʠ ʬʦʨʤʫʣʘ ʦʨץʘʣʠ ʪʦʧʠʣʘʜʠ: 

21 hhh +=                  (10.1) 

ʙʫ ʝʨʜʘ: h1 ï ʧʦʣʜʘʥ ʢʨʘʥ ʨʝʣʴʩʠʥʠʥʛ ʪʝʧʘ ץʠʩʤʠʛʘʯʘ ʙ˄ʣʛʘʥ ʤʘʩʦʬʘ. 

ɹʫ ʤʘʩʦʬʘ ʤʘ״ʩʫʣʦʪ ʠʰʣʘʙ ʯʠץʘʨʠʰ ʪʝʭʥʦʣʦʛʠʷʩʠʛʘ ʚʘ ʤʘʰʠʥʘ 

ʤʝʭʘʥʠʟʤʣʘʨʥʠ ʙʘʣʘʥʜʣʠʛʠʛʘ ʙʦסʣʠץ. 

 h2 ï ʢʨʘʥ ʨʝʣʴʩʠʥʠ ʪʝʧʘ ץʠʩʤʠʜʘʥ ʪʦʤ ʢʦʥʩʪʨʫʢʮʠʷʩʠʥʠ ʧʘʩʪʢʠ ץʠʩʤʠʛʘʯʘ 

ʙ˄ʣʛʘʥ ʤʘʩʦʬʘ. 

1002 ++= fHh kp         (10.2) 

ʅʢʨ ï ʢʨʘʥʥʠ ʙʘʣʘʥʜʣʠʛʠ ʨʝʣʴʩʠ ʪʝʧʘ ץʠʩʤʠʜʘʥ ʢʨʘʥʥʠ ʘʨʘʚʘʯʘʩʠʥʠ ʪʝʧʘ 

 .ʠʩʤʠʛʘʯʘ ʙ˄ʣʛʘʥ ʤʘʩʦʬʘץ

f - ʪʦʤ ʢʦʥʩʪʨʫʢʮʠʷʩʠʥʠ ʵʛʠʣʠʰʠʥʠ ʵʲʪʠʙʦʨʛʘ ʦʣʘʜʠʛʘʥ ˄ʣʯʦʚ (200-400) 

ʤʤ. 

100 ï ʪʝʭʥʠʢʘ ʭʘʚʬʩʠʟʣʠʛʠ ʙ˄ʡʠʯʘ ˄ʨʥʘʪʠʣʘʜʠʛʘʥ ˄ʣʯʦʚ. 

ʋʩʪʫʥʥʠʥʛ ʪʝʧʘ ץʠʩʤʠʥʠ ʙʘʣʘʥʜʣʠʛʠ ʪʦʧʠʣʘʜʠ. 

pʙʧʢʪ hhhh ++= ..2..             (10.3)   

hʧ.ʙ. ï ʢʨʘʥ ʦʩʪʠʜʘʛʠ ʪ˄ʩʠʥ ʙʘʣʘʥʜʣʠʛʠ ״ʠʩʦʙʣʘʙ ʪʦʧʠʣʘʜʠ ʸʢʠ  

lh bn ö
÷

õ
æ
ç

å
·=

12

1

8

1
..

 

hʨ ïʢʨʘʥ ʨʝʣʴʩʠʥʠ ʙʘʣʘʥʜʣʠʛʠ 120, 130, 150, 170ʤʤ ʛʘ ʪʝʥʛ ʙ˄ʣʠʙ   ʨʝʣʴʩʥʠ 

ʪʫʨʠʛʘ ץʘʨʘʙ ʞʘʜʚʘʣʜʘʥ ʦʣʠʥʘʜʠ.   

ʋʩʪʫʥʥʠʥʛ ʧʘʩʪʢʠ ץʠʩʤʠ ʙʘʣʘʥʜʣʠʛʠ: 

.... ʢʪkn hhh -=           (10.4) 

ʋʩʪʫʥʥʠʥʛ ʵʥʛ ʶץʦʨʠ ץʠʩʤʠʥʠ ʬʝʨʤʘʥʠʥʛ ʪʘʷʥʯ ʙʘʣʘʥʜʣʠʛʠʛʘ ʪʝʥʛ ץʠʣʠʙ 

ʦʣʠʥʘʜʠ: 
ʤʤhʬ 2250=                   ʤL 2718·=  

ʤʤhʬ 3150=                   ʤL 3627·=  

ɻʦʨʠʟʦʥʪʘʣ ʙ˄ʡʠʯʘ ʘʩʦʩʠʡ ˄ʣʯʦʚʣʘʨʥʠ ʘʥʠץʣʘ.h 

ʋʩʪʫʥʥʠʥʛ ʶץʦʨʠ ץʠʩʤʠʜʘʛʠ ʵʥʠ ʪʘʣʘʙ ץʠʣʠʥʛʘʥ ʙʠʢʠʨʣʠʛʠʥʠ ʵʲʪʠʙʦʨʛʘ 

ʦʣʛʘʥʜʘ ....
12

1
ʢʪʢʪ hʚ ²   ʙ˄ʣʠʰʠ ʢʝʨʘʢ. 

ʂ˄ʧʠʥʯʘ ʶץʦʨʠ ץʠʩʤʠ ʵʥʠʥʠ 500 ʸʢʠ 1000ʤʤ ץʠʣʠʙ ʦʣʠʥʘʜʠ. 

ʂʨʘʥ ʙʠʥʦʛʘ ʥʠʩʙʘʪʘʥ ʙ˄ʡʣʘʤʘʩʠ ʙ˄ʡʠʯʘ ʶʨʛʘʥʜʘ ʫʩʪʫʥʣʘʨʛʘ ʪʝʛʠʙ 

  ʠʛʘʯʘ ʙ˄ʣʛʘʥ ʤʘʩʦʬʘץ˄ ʠʜʘʥ ʫʩʪʫʥץ˄ ʦʣʤʘʩʣʠʢ ʫʯʫʥ ʢʨʘʥ ʪ˄ʩʠʥʠץ

( )( )75600..1 ·+-+ ʚʚʚʢ ʢʪ= ʤʤ.          (10.5) 

ʜʘʥ ʢʘʤ ʙ˄ʣʤʘʩʣʠʛʠ ʢʝʨʘʢ. ɹʫʥʜʘ ʚ1 ï ʢʨʘʥʥʠ ʨʝʣʴʩ ˄ץʠʜʘʥ ʯʝʢʢʘʩʠʛʘʯʘ 

ʙ˄ʣʛʘʥ ˄ʣʯʘʤʠ; ʚʦ  ïʫʩʪʫʥʥʠ ʪʝʧʘ ץʠʩʤʠʥʠ ˄ץʠʜʘʥ ʫʥʠ ʪʘʰץʠ ʪʦʢʯʘʩʠʥʠ 

ʪʝʢʠʩʣʠʛʠʛʘʯʘ ʙ˄ʣʛʘʥ ʤʘʩʦʬʘ. 
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60 - 75ʤʤ - ʪʝʭʥʠʢ ʭʘʚʬʩʠʟʣʠʛʠ ʙ˄ʡʠʯʘ ˄ʨʥʘʪʠʣʘʜʠʛʘʥ ˄ʣʯʘʤ. 

ʂʨʘʥʣʘʨʥʠ ʪʘʷʥʯʠ ʦʨʘʩʠʜʘʛʠ ʤʘʩʦʬʘ 500ʤʤ ʜʘʥ ˄ʟʛʘʨʘʜʠ, ʰʫʥʠʥʛ ʫʯʫʥ       

ʂ - ˄ʣʯʘʤʠ 250ʤʤ ʜʘʥ ˄ʟʛʘʨʠʰʠ ʢʝʨʘʢ. 

ʂ-750ʤʤ ʜʘ  Q=50 ʪ ʛʘʯʘ ʙ˄ʣʛʘʥ ʢʨʘʥʣʘʨ ʫʯʫʥ; 

ʂ-1000ʤʤ ʜʘ Q=50-125 ʪ ʢʨʘʥʣʘʨ ʫʯʫʥ; 

ʂ-1250ʤʤ ʜʘ   Q>150 ʪ ʦסʠʨ ʢʨʘʥʣʘʨ ʫʯʫʥ 

ʋʩʪʫʥʣʘʨ ʧʘʩʪʢʠ ץʠʩʤʠ ʢʨʘʥʣʘʨʥʠ ʢ˄ʪʘʨʠʰ ץʦʙʠʣʠʷʪʠʛʘ ʚʘ ʙʠʥʦ 

ʙʘʣʘʥʜʣʠʛʠʛʘ ץʘʨʘʙ ʦʣʠʥʘʜʠ. 

0.. ʚʢʚʢʧ +=                 (10.6) 

 

10.1. ʂ˄ʥʜʘʣʘʥʛ ʨʘʤʘʥʠ ״ʠʩʦʙʣʘʰ ʭʫʩʫʩʠʷʪʣʘʨʠ 

 

ʂ˄ʥʜʘʣʘʥʛ ʨʘʤʘʣʘʨ ʙʠʥʦʥʠ ʘʩʦʩʠʡ ʢ˄ʪʘʨʫʚʯʠ ʢʦʥʩʪʨʫʢʮʠʷ ʙ˄ʣʠʙ ʭʠʟʤʘʪ 

 ʠʩʦʙʠʡ ʢʫʯʣʘʨʥʠ ʪʦʧʠʰ ʫʯʫʥ״  ʦʩʠʣ ʙ˄ʣʘʜʠʛʘʥ״ ʠʣʘʜʠ. ʈʘʤʘ ʵʣʝʤʝʥʪʣʘʨʠʜʘץ

 :ʫʡʠʜʘʛʠ ʠʰʣʘʨʥʠ ʙʘʞʘʨʠʰ ʢʝʨʘʢץ

1. ʨʘʤʘʥʠʥʛ ״ʠʩʦʙʠʡ ʩʭʝʤʘʩʠʥʠ ʨ˄ʥʘʪʠʰ; 

2. ʪʘʲʩʠʨ ץʠʣʘʜʠʛʘʥ ʶʢʣʘʨʥʠʥʛ ״ʘʤʤʘʩʠʥʠ ʘʥʠץʣʘʰ; 

3. ʨʘʤʘʥʠ ʪʘʲʩʠʨ ץʠʣʘʜʠʛʘʥ ʶʢʣʘʨʥʠʥʛ ״ʘʨ ʙʠʨʠʛʘ ״ʠʩʦʙʣʘʰ; 

4. ʢʁʣʘʨʥʠ ʙʠʨʛʘʣʠʢʜʘ ʪʘʲʩʠʨ ץʠʣʠʰʠʥʠ ʘʥʠץʣʘʰ; 

5. ʢʁʣʘʨ ʙʠʨʛʘʣʠʢʜʘ ʪʘʲʩʠʨ ץʠʣʛʘʥʜʘ, ʵʣʝʤʝʥʪʣʘʨʜʘ ״ʦʩʠʣ 

ʙ˄ʣʘʜʠʛʘʥ ״ʠʩʦʙʠʡ ʢʫʯʥʠ ʘʥʠץʣʘh; 

ʈʘʤʘʥʠ ״ʠʩʦʙʣʘʸʪʛʘʥʜʘ ʢʦʥʩʪʨʫʢʪʠʚ ʩʭʝʤʘʩʠʥʠ ״ʠʩʦʙʠʡ ʩʭʝʤʘʛʘ 

ʢʝʣʪʠʨʠʣʘʜʠ (ʨʘʩʤ 10.1). 

ʋʩʪʫʥʣʘʨʥʠʥʛ ʛʝʦʤʝʪʨʠʢ ˄ץʠ ʩʠʬʘʪʠʜʘ ʶʟʘʣʘʨʠʥʠʥʛ ʤʘʨʢʘʟ ʦסʠʨʣʠʛʠʥʠ 

ʙʠʨʣʘʰʪʠʨʠʣʘʜʠʛʘʥ ʪ˄סʨʠ ʯʠʟʠץʥʠ ץʘʙʫʣ ץʠʣʠʙ ʦʣʠʥʘʜʠ. ׳ʠʩʦʙʣʘʸʪʛʘʥʜʘ ʶʟʘʩʠ 

ʦʣʜʠʥʜʘʥ ʤʘʲʣʫʤ ʙ˄ʣʤʘʛʘʥʣʠʛʠ ʩʘʙʘʙʣʠ, ʶʟʘ ʙʘʣʘʥʜʣʠʛʠ ˄ʨʪʘʩʠʜʘʥ ˄ʪʘʜʠ ʜʝʙ, 

ʰʫ ʵʣʝʤʝʥʪʣʘʨʥʠ ʛʝʦʤʝʪʨʠʢ ˄ץʠ ץʘʙʫʣ ץʠʣʠʥʘʜʠ. 

ɸʛʘʨ ʬʝʨʤʘʣʘʨ ʫʩʪʫʥʣʘʨ ʙʠʣʘʥ ʤʫʩʪʘ״ʢʘʤ ʪʫʪʘʰʩʘ, ʬʝʨʤʘʥʠ ʛʝʦʤʝʪʨʠʢ 

 ʘʙʫʣץ ʥʠץʠ ʜʝʙ, ʨʘʤʘʣʘʨʜʘ ʬʝʨʤʘʣʘʨʥʠ ʧʘʩʪʢʠ ʪʦʢʯʘʩʠʜʘʥ ˄ʪʘʜʠʛʘʥ ʯʠʟʠץ˄

 ʘʣʠ ʪʫʪʘʰʩʘ, ʫʥʜʘץʠʣʠʥʘʜʠ. ɸʛʘʨ ʬʝʨʤʘʣʘʨ ʫʩʪʫʥʣʘʨ ʙʠʣʘʥ ʰʘʨʥʠʨ ʦʨץ

ʰʘʨʥʠʨʣʘʨʥʠ ˄ʨʪʘʩʠʥʠ ʙʠʨʣʘʰʪʠʨʘʜʠʛʘʥ ʯʠʟʠץʥʠ ץʘʙʫʣ ץʠʣʠʥʘʜʠ. 

ʂ˄ʥʜʘʣʘʥʛ ʨʘʤʘʥʠ ״ʠʩʦʙʣʘʰ ʫʯʫʥ, ʵʣʝʤʝʥʪʣʘʨʥʠ ʠʥʝʨʮʠʷ ʤʦʤʝʥʪʣʘʨʠʥʠ 

ʸʢʠ ʙʠʨ-ʙʠʨʠʛʘ ʙ˄ʣʛʘʥ ʥʠʩʙʘʪʠʥʠ ʙʠʣʩʘʢ ʝʪʘʨʣʠ. ʂ˄ʨʠʣʛʘʥ ʩʘʥʦʘʪ ʙʠʥʦʣʘʨʥʠ 

ʣʦʡʠ״ʘʩʠʛʘ ץʘʨʘʙ, ʵʣʝʤʝʥʪʣʘʨ ʠʥʝʨʮʠʷ ʤʦʤʝʥʪʣʘʨʠʥʠ ʙʠʨ-ʙʠʨʠʛʘ ʙ˄ʣʛʘʥ 

ʥʠʩʙʘʪʠʥʠ ץʫʡʠʜʘʛʠʯʘ ץʘʙʫʣ ץʠʣʠʰʠʤʠʟ ʤʫʤʢʠʥ. 
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ʈʘʤʘʥʠ ״ʠʩʦʙʣʘʰ, ʫʥʛʘ ʪʘʲʩʠʨ ץʠʣʘʸʪʛʘʥ ʶʢʣʘʨʥʠ ʘʥʠץʣʘʰʜʘʥ ʙʦʰʣʘʥʘʜʠ. 

 

ʅʘʟʦʨʘʪ ʩʘʚʦʣʣʘʨʠ 

1. ʉʘʥʦʘʪ ʙʠʥʦʩʠ ʙʘʣʘʥʜʣʠʛʠ ץʘʥʜʘʡ ʘʥʠץʣʘʥʘʜʠ? 

2. ʋʩʪʫʥʥʠʥʛ ʫʩʪʢʠ ץʠʩʤʠ ˄ʣʯʘʤʠ ץʘʥʜʘʡ ʘʥʠץʣʘʥʘʜʠ? 

3. ʋʩʪʫʥʥʠʥʛ ʧʘʩʪʢʠ ץʠʩʤʠ ˄ʣʯʘʤʠ ץʘʥʜʘʡ ʘʥʠץʣʘʥʘʜʠ? 
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4. ʋʩʪʫʥ ʫʩʪʢʠ ʚʘ ʧʘʩʪʢʠ ץʠʩʤʣʘʨʠʥʠ ʢʝʩʠʤ ʶʟʘʣʘʨʠ ʙʘʣʘʥʜʣʠʛʠ ץʘʥʜʘʡ 

˄ʨʥʘʪʠʣʘʜʠ? 

 

 

 

 
 

ʈʘʩʤ.10.1. ʂ˄ʥʜʘʣʘʥʛ ʨʘʤʘʥʠ ʢʦʥʩʪʨʫʢʪʠʚ ʚʘ ״ʠʩʦʙʠʡ ʩʭʝʤʘʩʠ 
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11- ʙʦʙ. ʈɸʄɸɻɸ  ʊɸʒʉʀʈ  פʀʃɸɪʊɻɸʅ  ʖʂʃɸʈ 

 

ʂ˄ʥʜʘʣʘʥʛ ʨʘʤʘʛʘ ʜʦʠʤʦ, ʚʘץʪʠʥʯʘ ʫʟʦץ ʚʘ ץʠʩץʘ ʤʫʜʜʘʪʜʘ  ʚʘ ʘʣʦ״ʠʜʘ 

ʪʘʲʩʠʨ ץʠʣʘʜʠʛʘʥ ʶʢʣʘʨ ʙ˄ʣʠʰʠ  ʤʫʤʢʠʥ. ʈʘʤʘʥʠ ʪʘʲʩʠʨ ץʠʣʘʜʠʛʘʥ ʶʢʣʘʨʥʠ ״ʘʨ 

ʙʠʨʠʛʘ ʘʣʦ״ʠʜʘ ï ʘʣʦ״ʠʜʘ ״ʠʩʦʙʣʘʰ ʢʝʨʘʢ, ʯʫʥʢʠ ʨʘʤʘʥʠ ʵʣʝʤʝʥʪʣʘʨʠʜʘ ʪʘʰץʠ 

ʶʢʣʘʨ ʙʠʨʛʘʣʠʛʠʜʘ ʪʘʲʩʠʨ ʵʪʠʰ ʚʘʨʠʘʥʪʣʘʨʥʠ ʪʫʟʠʰ ʫʯʫʥ ʚʘ ʤʘʚʞʫʜ ʙ˄ʣʘʜʠʛʘʥ 

 .ʣʘʰ ʫʯʫʥ ʢʝʨʘʢץʠʩʦʙʣʠ ʢʫʯʥʠ ʘʥʠ״

ʄʠʩʦʣ: ɹʠʨ ץʘʚʘʪʣʠ ʩʘʥʦʘʪ ʙʠʥʦʩʠʥʠʥʛ ʣʦʡʠ״ʘʩʠʥʠ ץʫʡʠʜʘʛʠ ʪʝʭʥʦʣʦʛʠʢ 

ʪʦʧʰʠʨʠץ ʙ˄ʡʠʯʘ ʙʘʞʘʨʠʥʛ: 

ɹʠʥʦʥʠʥʛ ʵʥʠ       -  L=30ʤ; 

ɹʠʥʦʥʠʥʛ ʫʟʫʥʣʠʛʠ  - 96ʤ; 

ʋʩʪʫʥʣʘʨ ץʘʜʘʤʠ    - ɺ=12ʤ; 

ʇʦʣ ʶʟʘʩʠʜʘʥ ʢʨʘʥ ʨʝʣʴʩʠ ʙʦʰʠʛʘʯʘ ʙ˄ʣʛʘʥ ˄ʣʯʘʤ -   h1=12ʤ; 

ʂʨʘʥʥʠʥʛ ʶʢ ʢ˄ʪʘʨʠʰ ץʦʙʠʣʠʷʪʠ   - Q=20ʪ; 

ʂʨʘʥʥʠʥʛ ʠʰʣʘʰ ʪʘʨʪʠʙʠ      - ˄ʨʪʘ;  

 ;ʨʠ״ʫʨʠʣʠʰ ʞʦʡʠ        -  ʊʦʰʢʝʥʪ  ʰʘפ

 ʫʨʠʣʤʘ ʵʣʝʤʝʥʪʣʘʨʠʥʠ ʷʨʘʪʠʰ ʫʯʫʥ ʠʰʣʘʪʠʣʘʜʠʛʘʥ ʧ˄ʣʘʪ ʤʘʨʢʘʩʠ  ʉʪ3ʧʩפ

5- 1   Rʫ=230 ʄʇʘ. 

ʂ˄ʥʜʘʣʘʥʛ ʨʘʤʘʥʠ ״ʠʩʦʙʣʘʰʥʠ ʘʩʦʩʠʡ ʵʣʝʤʝʥʪʣʘʨʥʠ ˄ʣʯʦʚʣʘʨʠʥʠ 

ʘʥʠץʣʘʰʜʘʥ ʙʦʰʣʘʥʘʜʠ. 

ɹʠʥʦʥʠ ʬʦʡʜʘʣʠ ʙʘʣʘʥʜʣʠʛʠ: 

h=h1+h2=12+2,8=14,8ʤ 

h1 ï ʪʦʧʰʠʨʠץʜʘ ʙʝʨʠʣʘʜʠʛʘʥ ˄ʣʯʘʤ. 

h2=Hʢʨ+f+100=2,4+0,3+0,1=2,8ʤ 

Hʢʨ- ʢʨʘʥ ʙʘʣʘʥʜʣʠʛʠ, ʨʝʣʴʩ ʪʝʧʘ ץʠʩʤʠʜʘʥ ʢʨʘʥ ʘʨʘʚʘʯʘʩʠʥʠʥʛ ʪʝʧʘ 

 .ʠʩʤʠʛʘʯʘ ʙ˄ʣʛʘʥ ʤʘʩʦʬʘץ

f ï ʪʦʤ ץʫʨʠʣʤʘʩʠʥʠʥʛ ʵʛʠʣʠʰʠʥʠ ʵʲʪʠʙʦʨʛʘ ʦʣʘʜʠʛʘʥ ˄ʣʯʘʤ, (200 ï 

400ʤʤ) 

100ʤʤ ï ʪʝʭʥʠʢ ʭʘʚʬʩʠʟʣʠʛʠ ʙ˄ʡʠʯʘ ץ˄ʡʠʣʘʜʠʛʘʥ ˄ʣʯʘʤ. 

ʋʩʪʫʥ ʪʝʧʘ ץʠʩʤʠʥʠʥʛ ʙʘʣʘʥʜʣʠʛʠ ʪʦʧʠʣʘʜʠ. 

hʪ..ʢ.=h2+hʢ.ʦ.ʪ.+hp=2,8+1,278+0,12= 4,198ʤ 

ʙʫ ʝʨʜʘ: hʢ.ʦ.ʪ.-ʢʨʘʥ ʦʩʪʠ ʪ˄ʩʠʥʥʠ ʙʘʣʘʥʜʣʠʛʠ, ״ʠʩʦʙʣʘʙ ʪʦʧʠʣʘʜʠ. 

hʨ- ʢʨʘʥ ʨʝʣʴʩʠ ʙʘʣʘʥʜʣʠʛʠ, ʨʝʣʴʩ ʞʘʜʚʘʣʠʜʘʥ ʦʣʠʥʘʜʠ.  

ʋʩʪʫʥ ʧʘʩʪʢʠ ץʠʩʤʠʥʠʥʛ ʙʘʣʘʥʜʣʠʛʠ  

hʧ.ʢ.=h-hʪ.ʢ.=14,8-4,198=10,602ʤ. 

ʋʩʪʫʥʥʠ ʵʥʛ ʪʝʧʘ ץʠʩʤʠʥʠ ʬʝʨʤʘʥʠʥʛ ʪʘʷʥʯ ʙʘʣʘʥʜʣʠʛʠʛʘ ʪʝʥʛ ץʠʣʠʙ 

ʦʣʠʥʘʜʠ hʬ=3150 ʤʤ. 

ɻʦʨʠʟʦʥʪʘʣ ʙ˄ʡʠʯʘ ʘʩʦʩʠʡ ˄ʣʯʦʚʣʘʨʥʠ ʘʥʠץʣʘʡʤʠʟ. 

ʋʩʪʫʥ ʪʝʧʘ ץʠʩʤʠʥʠʥʛ ʵʥʠ, ʙʠʢʨʣʠʢʥʠ ʵʲʪʠʙʦʨʛʘ ʦʣʛʘʥ ״ʦʣʜʘ, ʚʪ.ʢ.> h
12

1
ʪ.ʢ. 

ʙ˄ʣʠʰʠ ʢʝʨʘʢ, ʰʫʥʠʥʛ ʫʯʫʥ 500ʤʤ ץʠʣʠʙ ץʘʙʫʣ ץʠʣʠʥʘʜʠ. 

ʋʩʪʫʥ ʧʘʩʪʢʠ ץʠʩʤʠʥʠʥʛ ʵʥʠ ʢʨʘʥʥʠ ʢ˄ʪʘʨʠʰ ץʦʙʠʣʠʷʪʠʛʘ ʚʘ ʙʠʥʦʥʠʥʛ 

ʙʘʣʘʥʜʣʠʛʠʛʘ ץʘʨʘʙ ʦʣʠʥʘʜʠ, ʫʥʠ 1000ʤʤ ץʠʣʠʙ ץʘʙʫʣ ץʠʣʘʤʠʟ. 
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 ʣʘʰץʠʣʘʜʠʛʘʥ ʶʢʥʠ ʘʥʠץ ʘʨ ʜʦʠʤ ʪʘʲʩʠʨ׳ 11.1

 ʠʣʘʜʠʛʘʥ ʶʢ ʙʫ ʢʦʥʩʪʨʫʢʪʠʚ ʵʣʝʤʝʥʪʣʘʨʥʠʥʛ ˄ʟʠʥʠץ ʘʨ ʜʦʠʤ ʪʘʲʩʠʨ׳

ʦסʠʨʣʠʛʠ ï ʢ˄ʧʠʥʯʘ ʬʝʨʤʘʛʘ ʪʝʥʛ ʪʘʲʩʠʨ ʵʪʫʚʯʠ ʶʢ ʜʝʙ ץʘʙʫʣ ץʠʣʠʙ ʦʣʠʥʘʜʠ. 

ʊʦʤ ʢʦʥʩʪʨʫʢʮʠʷʩʠʥʠ 1ʤ2 ʛʘ ʪʘʲʩʠʨ ץʠʣʘʸʪʛʘʥ ʶʢʥʠ ʘʥʠץʣʘ.h 

                                                                                                        11.1 ʞʘʜʚʘʣ. 

ʊʦʤ 

ʢʦʥʩʪʨʫʢʮʠʷʩʠʥʠ 

 ʘʪʣʘʤʣʘʨʠץ

2/ʤʢʥqH ʪʦʤʥʠ 

1ʤ2 ʪʫʰʘʸʪʛʘʥ 

ʤʝʲʸʨʠʡ ʶʢ 

gf  ʁ ʢ ʙ˄ʡʠʯʘ 

ʠʰʦʥʯʣʠʣʠʢ 

ʢʦʵʬʬʠʮʠʝʥʪʠ 

2/ʤʢʥqÖ  ʪʦʤʥʠ  

1ʤ2 ʪʘʲʩʠʨ 

ʵʪʘʸʪʛʘʥ ״ʠʩʦʙʣʠ 

ʶʢ 
ʉʫʚ ˄ʪʢʘʟʤʘʡʜʠʛʘʥ 

 ʘʪʣʘʤץ
0,15 1,3 0,195 

ʊʝʢʠʩʣʦʚʯʠ ʘʩʬʘʣʴʪʜʘʥ 

ʙ˄ʣʘʜʠʛʘʥ ץʘʪʣʘʤ 

t=0,02ʤ ɟ=18 ʢʅ/ʤ3 

0,36 1,2 0,432 

ʀʩʩʠץʣʠʢʥʠ ʩʘץʣʘʡʜʠʛʘʥ 

  ʘʪʣʘʤ t=0,08ʤץ

ɟ=6ʢʅ/ʤ3 

0,48 1,2 0,576 

ʊ.ɹ. ʧʣʠʪʘʥʠ ˄ʟʠʥʠ 

ʦסʠʨʣʠʛʠ 
1,65 1,1 1,815 

ʇ˄ʣʘʪ ʢʦʥʩʪʨʫʢʮʠʷʥʠ ˄ʟ 

ʦסʠʨʣʠʛʠ  qH=1,2ɔʬL 
0,324 1,05 0,34 

ɾʘʤʠ 2,964  3,36 

ʧ˄ʣʘʪ ʢʦʥʩʪʨʫʢʮʠʷʣʘʨʥʠ ˄ʟ ʦסʠʨʣʠʛʠ ץʫʡʠʜʘʛʠ ʬʦʨʤʫʣʘ ʙʠʣʘʥ ʘʥʠץʣʘʥʘʜʠ:  

q Lʬ
ʥ

ʬ g2,1=                  (11.1) 

ʙʫ ʝʨʜʘ 9,06,0 ·=ʬg  ʢʦʵʬʬʠʮʠʝʥʪ 

ʌʝʨʤʘʥʠ 1ʤ ʫʟʫʥʣʠʛʠʛʘ ʪʘʲʩʠʨ ץʠʣʘʸʪʛʘʥ ״ʠʩʦʙʣʠ ʸʡʤʘ ʶʢ ʘʥʠץʣʘʥʘʜʠ: 

ʤʢʥBqqn 32,401236,30 =Ö=Ö=             (11.2) 

ʙʫ ʝʨʜʘ: ɺ - ʙʠʥʦʥʠʥʛ ʙ˄ʡʣʘʤʘʩʠʛʘ ʦʣʠʥʛʘʥ ʫʩʪʫʥʣʘʨʘʨʦ  ʤʘʩʦʬʘ. 

 

 ʣʘʰץʦʩʠʣ ʙ˄ʣʘʜʠʛʘʥ ʶʢʥʠ ʘʥʠ״ ʦʨʜʘʥפ .11.2

 

ʈʘʤʘʥʠ ״ʠʩʦʙʣʘʸʪʛʘʥʜʘ ץʦʨ ʦסʠʨʣʠʛʠʜʘʥ ״ʦʩʠʣ ʙ˄ʣʘʜʠʛʘʥ ʶʢʥʠ ״ʘʤ 

ʬʝʨʤʘʥʠ ʫʟʫʥʣʠʛʠ ʙ˄ʡʠʯʘ ʪʝʥʛ ʪʘʲʩʠʨ ץʠʣʫʚʯʠ ʸʡʤʘ ʶʢ ʜʝʙ ץʘʙʫʣ ץʠʣʠʙ 

ʦʣʠʥʘʜʠ. ʊʦʤʥʠ 1ʢʚ.ʤ ʛʘ ʪʘʲʩʠʨ ץʠʣʘʸʪʛʘʥ ץʦʨ ʦסʠʨʣʠʛʠ ץʫʡʠʜʘʛʠ ʬʦʨʤʫʣʘ 

ʦʨץʘʣʠ ʘʥʠץʣʘʥʘʜʠ: 

S=S0 Öm=0,5Ā1=0,5ʢʅ/ʤ
2                    (11.3) 

ʙʫ ʝʨʜʘ: S0 ïʝʨʥʠ 1 ʢʚ.ʤ ʛʘ ʪʫʰʛʘʥ ץʦʨʥʠʥʛ ʤʝʲʸʨʠʡ ʦסʠʨʣʠʛʠ, פʄפ ʜʘʥ 

ʙʠʥʦʥʠ ץʘʡʩʠ ʤʠʥʪʘץʘʜʘ ץʫʨʠʣʠʰʠʛʘ ץʘʨʘʙ ʦʣʠʥʘʜʠ; 

m- ʝʨʛʘ ʪʫʰʛʘʥ ץʦʨ ʦסʠʨʣʠʛʠ ʙʠʣʘʥ ʪʦʤʛʘ ʪʫʰʛʘʥ ץʦʨ ʦסʠʨʣʠʛʠ ʦʨʘʩʠʜʘʛʠ 

ʙʦסʣʦʚʯʠ ʢʦʵʬʬʠʮʠʝʥʪ, ʫ ʪʦʤʥʠ ʢʦʥʩʪʨʫʢʪʠʚ ʰʘʢʣʠʛʘ ʙʦסʣʠץ. ɸʛʘʨ ʪʦʤʥʠ 

ʠʷʣʠʛʠ a¢25̄ץ  ʛʨʘʜʫʩʜʘʥ ʢʘʤ ʙ˄ʣʩʘ, m=1 ʪʝʥʛ ʜʝʙ ʦʣʠʥʘʜʠ. 
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ʈʘʩʤ.11.1. ʊʦʤ ץʠʷʣʠʛʠ 

 

ʌʝʨʤʘʥʠ ʫʟʫʥʣʠʛʠ ʙ˄ʡʠʯʘ 1ʧ.ʤ ʤʘʡʜʦʥʛʘ ʪʘʲʩʠʨ ץʠʣʫʚʯʠ ״ʠʩʦʙʣʠ ץʦʨ 

ʦסʠʨʣʠʛʠʜʘʥ ʙ˄ʣʘʜʠʛʘʥ ʶʢ ʘʥʠץʣʘʥʘʜʠ. 

qc =gf ĀS ĀB=1,4Ā0,5Ā12=8,4 ʢʅ/ʤ        (11.4) 

ʙʫʥʜʘ: ץʦʨ ʶʢʠ ʫʯʫʥ  gf =1,4 

 

11.3. ʂʨʘʥʣʘʨʜʘʥ ״ʦʩʠʣ ʙ˄ʣʘʜʠʛʘʥ ʶʢʣʘʨ 

 

ʖʢʣʘʨ ʚʘ ʪʘʲʩʠʨʣʘʨ פʄפʥʠ ʪʘʣʘʙʣʘʨʠ ʙ˄ʡʠʯʘ ʨʘʤʘʥʠ ״ʠʩʦʙʣʘʸʪʛʘʥʜʘ, 

ʠʢʢʠʪʘ ʢʨʘʥʥʠ ʙʠʨʛʘʣʠʢʜʘ ʪʘʲʩʠʨʠ ʵʲʪʠʙʦʨʛʘ ʦʣʠʥʘʜʠ. 

ʂʨʘʥʣʘʨ ʦʸץʣʘʨʠ ʪ˄ʩʠʥ ʫʩʪʠʜʘ ʰʫʥʜʘʡ ʞʦʡʣʘʥʩʠʥʢʠ, ״ʠʩʦʙʣʘʥʘʸʪʛʘʥ ʨʘʤʘ 

ʫʯʫʥ ʵʥʛ ʥʦץʫʣʘʡ ʙ˄ʣʩʠʥ, ʰʫʥʜʘ ʨʘʤʘ ʫʩʪʫʥʠʥʠ ʧʘʩʪʢʠ ץʠʩʤʠʜʘ ʤʘʢʩʠʤʫʤ 

ʚʝʨʪʠʢʘʣ ʙʦʩʠʤ ״ʦʩʠʣ ʙ˄ʣʘʜʠ. (ʨʘʩʤ 11.2.) 

ʋʩʪʫʥʛʘ ʪʘʲʩʠʨ ץʠʣʘʸʪʛʘʥ ʚʝʨʪʠʢʘʣ ״ʠʩʦʙʣʠ ʙʦʩʠʤ ץʫʡʠʜʘʛʠ ʬʦʨʤʫʣʘ 

ʦʨץʘʣʠ ʪʦʧʠʣʘʜʠ (ʢʨʘʥ ʘʨʘʚʘʯʘʩʠ ʫʩʪʫʥʛʘ ʷץʠʥ ʞʦʡʣʘʰʛʘʥʜʘ): 

 

ʢʅGYkFD ʦʪʢdnfn 87,76286,2795,285,01,195,01,1255..max =+ÖÖÖÖÖ=+ÖÖÖÖ= äygg  (11.5) 

 

ʈʘʤʘʥʠ ʙʦʰץʘ ʫʩʪʫʥʠʜʘ. 

 

ʢʅGYKFD ʦʪʢdnf 24,25186,2795,285,01,195,01,15,77..minmin =+ÖÖÖÖÖ=+ÖÖÖÖ= äygg   (11.6) 
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ʈʘʩʤ.11.2. ʂ˄ʥʜʘʣʘʥʛ ʨʘʤʘʥʠ ʫʩʪʫʥʠʜʘ ʢʨʘʥʣʘʨʜʘʥ ״ʦʩʠʣ ʙ˄ʣʘʜʠʛʘʥ ʵʥʛ 

ʢʘʪʪʘ ʪʠʢ ʙʦʩʠʤʥʠ ʘʥʠץʣʘʰ ʫʯʫʥ ʩʭʝʤʘ. 

 

ʙʫ ʝʨʜʘ; gf ïʁ ʢ ʙ˄ʡʠʯʘ ʠʰʦʥʯʣʠʣʠʢ ʢʦʵʬʬʠʮʠʝʥʪʠ, 

gʧ ï ʙʠʥʦʛʘ ץ˄ʡʠʣʛʘʥ ʪʘʣʘʙʣʘʨ ʙ˄ʡʠʯʘ ʠʰʦʥʯʣʠʣʠʢ ʢʦʵʬʬʠʮʠʝʥʪʠ, 

Y- ʙʠʨʛʘʣʠʢʜʘ ʶʢʣʘʨ ʪʘʲʩʠʨ ʵʪʠʰʠʥʠ ʵʲʪʠʙʦʨʛʘ ʦʣʘʜʠʛʘʥ ʢʦʵʬʬʠʮʠʝʥʪ, 

ʂd ï ʜʠʥʘʤʠʢ ʶʢʥʠ ʵʲʪʠʙʦʨʛʘ ʦʣʘʜʠʛʘʥ ʢʦʵʬʬʠʮʠʝʥʪ. 

ʂʦʵʬʬʠʮʠʝʥʪʣʘʨ ץʠʡʤʘʪʠʥʠ 2.01.07-96 פʄפʥʠʥʛ ʞʘʜʚʘʣʣʘʨʠʜʘʥ ʦʣʠʥʘʜʠ. 

G.ʢ.ʪ.ʦ. ï ʢʨʘʥ ʪʘʛʠʜʘʛʠ ʪ˄ʩʠʥ ʦסʠʨʣʠʛʠ, ״ʠʩʦʙʣʘʙ ʘʥʠץʣʘʥʘʜʠ. 

 
( ) ( )

ʢʅ

BqBAɸG pwfʦʪʢ

86,2734,652,21

125283,05,7812015,000392,022...

=+=

=Ö+ÖÖ+Ö=Ö+Ö+= r
 (11.7) 

 

Fʧ. ï ʢʨʘʥ ʦʸסʠʜʘʥ ʨʝʣʴʩʛʘ ʪʘʲʩʠʨ ʵʪʘʸʪʛʘʥ ʢʫʯ, ʢʨʘʥʣʘʨ ʞʘʜʚʘʣʜʘʥ 

ʦʣʠʥʘʜʠ. 

äʋ- ʦʨʜʠʥʘʪʘʣʘʨ ʡʠסʠʥʜʠʩʠ. 

 

ä =+++=+++= 95,2475,0583,0892,014321 ʋʋʋʋʋ              (11.8) 

 

;11=ʋ      ;892,0
12000

10700
2 ==ʋ   583,0

12000

7000
3 ==ʋ ;  475,0

12000

5700
4 ==ʋ ; 

 

Fmin ïʢʨʘʥ ʦʸסʠʜʘʥ ʨʝʣʴʩʛʘ ʪʘʲʩʠʨ ʵʪʘʸʪʛʘʥ min ʢʫʯ; 

 

ʢʅF
n

GQ
F n 5,77255

2

465200

0

min =-
+

=-
+

=            (11.9) 

 

Q - ʢʨʘʥʥʠ ʶʢ ʢ˄ʪʘʨʠʰ ץʦʙʠʣʠʷʪʠ; 

G ï ʢʨʘʥʥʠ ʪ˄ʣʘ ʦסʠʨʣʠʛʠ ʘʨʘʚʘʯʘʩʠ ʙʠʣʘʥ, ʞʘʜʚʘʣ ʢʘʪʘʣʦʛʜʘʥ ʦʣʠʥʘʜʠ,  

n0 ï ʢʨʘʥʥʠ ʙʠʨ ʪʦʤʦʥʜʘʛʠ ʦʸץʣʘʨʠ ʩʦʥʠ. 

 

 
 

ʈʘʩʤ 11.3. ʂʨʘʥʣʘʨʜʘʥ ״ʦʩʠʣ ʙ˄ʣʘʜʠʛʘʥ ʶʢʣʘʨ 
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ʂʨʘʥʣʘʨʜʘʥ ״ʦʩʠʣ ʙ˄ʣʘʜʠʛʘʥ ʚʝʨʪʠʢʘʣ ״ʠʩʦʙʣʠ ʙʦʩʠʤ ʫʩʪʫʥʥʠ ʤʘʨʢʘʟ 

ʦסʠʨʣʠʛʠʜʘʥ ʫʟʦץʨʦץʜʘ ʪʘʲʩʠʨ ץʠʣʠʰʠ ʩʘʙʘʙʣʠ ʫʩʪʫʥʜʘ ץ˄ʰʠʤʯʘ ʵʛʠʣʫʚʯʠ 

ʤʦʤʝʥʪ ״ʦʩʠʣ ʙ˄ʣʘʜʠ. 

Mmax  = Dmax Öek = 762,87 Ā 0,5 =381,44  ʢʅĀʤ            (11.10) 

 

Mmin  = Dmin Öek = 251,24 Ā 0,5 =125,62  ʢʅĀʤ              (11.11) 

 

 
 

ʈʘʩʤ.11.4.ʋʩʪʫʥʥʠ ʪʝʧʘ ץʠʩʤʠʜʘʥ ʧʘʩʪʢʠ ץʠʩʤʠʛʘ ˄ʪʠʰ ʞʦʡʠ. 

 

ʙʫ ʝʨʜʘ; ʝʢ ï ʢʨʘʥ ʪʘʛʠʜʘʛʠ ʪ˄ʩʠʥ ˄ץʠʜʘʥ ʫʩʪʫʥʥʠʥʛ ʧʘʩʪʢʠ ץʠʩʤʠʥʠ 

 .ʠʛʘʯʘ ʙ˄ʣʛʘʥ ʤʘʩʦʬʘץ˄

ʝʢ = (0,55-:-0,45)ʚʧ.ʢ. = 0,5 Ā 1 = 0,5ʤ 

ʋʩʪʫʥʛʘ ʪʘʲʩʠʨ ץʠʣʘʜʠʛʘʥ ״ʠʩʦʙʣʠ ʛʦʨʠʟʦʥʪʘʣ ʙʦʩʠʤ - ʢʨʘʥʣʘʨ ʘʨʘʚʘʯʘʩʠ 

ʪʦʨʤʦʟ ץʠʣʠʰʠ ʩʘʙʘʙʣʠ ʧʘʡʜʦ ʙ˄ʣʘʜʠʛʘʥ ʢʫʯ ץʫʡʠʜʘʛʠ ʬʦʨʤʫʣʘ ʦʨץʘʣʠ 

ʪʦʧʠʣʘʜʠ: 

ʢʥyʊʊ nf

ʥ

ʢʤʘʭ 67,1895,285,095,01,1125,7 =ÖÖÖÖ=ÖÖÖ= äygg           (11.12) 

ʂʨʘʥʥʠ ʙʠʪʪʘ ʦʸסʠʜʘʥ ʫʩʪʫʥʛʘ ʪʘʲʩʠʨ ץʠʣʘʜʠʛʘʥ ʥʦʨʤʘʣ ʛʦʨʠʟʦʥʪʘʣ ʢʫʯ ʥ

ʢʊ  

ʢʨʘʥ ʘʨʘʚʘʯʘʩʠ ʪʦʨʤʦʟ ץʠʣʠʰʠ ʩʘʙʘʙʣʠ ״ʦʩʠʣ ʙ˄ʣʘʜʠ.  

 
( ) ( )

ʢʥ
n

GQf
ʊ tʥ

ʢ 125,7
2

8520005,0

0

=
+

=
+

=                    (11.13) 

ʙʫ ʝʨʜʘ; f ï ʢʨʘʥ ʪʝʣʝʞʢʘʩʠʥʠ ʪʦʨʤʦʟ ץʠʣʛʘʥʜʘ ״ʦʩʠʣ ʙ˄ʣʘʜʠʛʘʥ 

ʠʰץʘʣʘʥʠʰ ʢʦʵʬʬʠʮʠʝʥʪʠ; ʘʛʘʨ ʶʢ ʪʨʦʩ ʦʨץʘʣʠ ʢ˄ʪʘʨʠʣʩʘ, f = 0,05 ï ʟʘʥʞʠʨ  

ʦʨץʘʣʠ ʢ˄ʪʘʨʠʣʛʘʥʜʘ  ɻ ʩʘ f = 0,1 ʜʝʙ ץʘʙʫʣ ץʠʣʠʥʘʜʠ; 
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Gʪ  ï ʘʨʘʚʘʯʘʥʠ ʦסʠʨʣʠʛʠ (ʢʘʪʘʣʦʛʜʘʥ ʦʣʠʥʘʜʠ) ʸʢʠ Gʪ.ʢ. =0,3 Ŀ Q. 

ʋʩʪʫʥʣʘʨʛʘ ʪʘʲʩʠʨ ץʠʣʘʜʠʛʘʥ ʛʦʨʠʟʦʥʪʘʣ ʢʫʯ ʢʨʘʥʣʘʨʥʠ ʙʠʨ ʪʦʤʦʥʜʘʛʠ 

ʦyץʣʘʨʠʜʘʥ ˄ʪʠʙ ʪʘʲʩʠʨ ץʠʣʘʜʠ, ʜʝʙ ץʘʙʫʣ ץʠʣʠʥʛʘʥ. 

 

11.4. ʐʘʤʦʣ ʙʦʩʠʤʠʜʘʥ ״ʦʩʠʣ  ʙ˄ʣʘʜʠʛʘʥ ʶʢʥʠ ʘʥʠץʣʘʰ 

 

ɹʠʥʦʛʘ ʰʘʤʦʣ ʘʢʪʠʚ ʙʦʩʠʤʠ ʙʠʣʘʥ ʚʘ ʧʘʩʩʠʚ ʙʦʩʠʤʠ ʙʠʣʘʥ (ʦʪʩʦʩ) ʪʘʲʩʠʨ 

ʵʪʘʜʠ. 

ʈʘʤʘʥʠʥʛ ״ʠʩʦʙʣʠ 1 ʧ.ʤ. ʶʟʘʩʠʛʘ ʪʘʲʩʠʨ ץʠʣʘʜʠʛʘʥ ʰʘʤʦʣʜʘʥ ״ʦʩʠʣ 

ʙ˄ʣʘʜʠʛʘʥ  ʶʢʣʘʥʠʰʥʠ ץʫʡʠʜʘʛʠ ʬʦʨʤʫʣʘʣʘʨ ʦʨץʘʣʠ ʪʦʧʠʣʘʜʠ: 

-  ʘʢʪʠʚ  ʪʦʤʦʥʛʘ  ʤʢʥBcKWq cpfbʵʵʢ /399,3128,0666,038,04,10 =ÖÖÖÖ=ÖÖÖÖ=g  

- ʧʘʩʩʠʚ ʪʦʤʦʥʛʘ ʤʢʥBCKWq cpfbɻ ʵʢ /55,2126,0666,038,04,11

0

1 =ÖÖÖÖ=ÖÖÖÖ=g  

(11.14) 

ʙʫ ʝʨʜʘ; gf ï ʰʘʤʦʣ ʶʢʠ ʙ˄ʡʠʯʘ ʠʰʦʥʯʣʠʣʠʢ ʢʦʵʬʬʠʮʠʝʥʪʠ, gf =1,4; 

W0 ïʜʝʚʦʨʥʠ 1 ʢʚ.ʤ ʪʘʲʩʠʨ ץʠʣʘʜʠʛʘʥ ʰʘʤʦʣ ʙʦʩʠʤʠ. ɹʫ ʙʠʥʦʥʠ ץʘʡʩʠ 

ʤʠʥʪʘץʘʛʘ ץʫʨʠʣʠʰʠʛʘ ץʘʨʘʙ ʞʘʜʚʘʣʜʘʥ ʦʣʠʥʘʜʠ; 

ʉ ï ɸʵʨʦʜʠʥʘʤʠʢ ʢʦʵʬʬʠʮʠʝʥʪ. ɹʠʥʦʥʠ ʢ˄ʥʜʘʣʘʥʛ ʢʝʩʠʤʠʥʠ ʰʘʢʣʠʛʘ 

 .ʜʘʥ ʦʣʠʥʘʜʠ פʄפ ʘʨʘʙ 2.01.07-96ץ

ɺ ï ʫʩʪʫʥʣʘʨ ץʘʜʘʤʠ; 

ʂʩʨ ï ʙʘʣʘʥʜʣʠʢ ʙ˄ʡʠʯʘ ʰʘʤʦʣ ʙʦʩʠʤʠ ˄ʟʛʘʨʠʰʠʥʠ ״ʠʩʦʙʛʘ ʦʣʘʜʠʛʘʥ 

˄ʨʪʘʯʘ ʢʦʵʬʬʠʮʠʝʥʪ. 

ʐʘʤʦʣ ʙʦʩʠʤʠ ʙʘʣʘʥʜʣʠʢ ʙ˄ʡʠʯʘ ˄ʟʛʘʨʠʰʠʥʠ ״ʠʩʦʙʛʘ ʦʣʫʚʯʠ 

ʢʦʵʬʬʠʮʠʝʥʪ ñʂò ʤʘʥʟʠʣʥʠʥʛ ʪʫʨʠʛʘ ץʘʨʘʙ 11.2 ʞʘʜʚʘʣʜʘʥ ʘʥʠץʣʘʥʘʜʠ. 

ʄʘʥʟʠʣʣʘʨ ץʫʡʠʜʘʛʠ ʪʫʨʣʘʨʛʘ ʙ˄ʣʠʥʘʜʠ; 

ɸ ï ʢ˄ʣ ʚʘ ʩʫʚ ʦʤʙʦʨʣʘʨʠʥʠʥʛ ʦʯʠץ ʩʦ״ʠʣʣʘʨʠ,  ʯ˄ʣʣʘʨ,  ʜʘʰʪʣʘʨ; 

ɺ ï ʰʘ״ʘʨ ʭʫʜʫʜʣʘʨʠ, ˄ʨʤʦʥʟʦʨʣʘʨ ʚʘ ʙʘʣʘʥʜʣʠʛʠ 10ʤ ʜʘʥ ʦʨʪʠץ ʙ˄ʣʛʘʥ 

ʪ˄ʩʠץʣʘʨ ʙʠʣʘʥ ʙʠʨ ʪʝʢʠʩʜʘ ץʦʧʣʘʥʛʘʥ ʙʦʰץʘ ʤʘʥʟʠʣʣʘʨ. 

ʉ ï ʙʘʣʘʥʜʣʠʛʠ 25ʤ ʜʘʥ ʦʨʪʠץ ʙʠʥʦʣʘʨ ʙʠʣʘʥ ץʦʧʣʘʥʛʘʥ ʰʘ״ʘʨ ʪʫʤʘʥʣʘʨʠ. 

 ɸʛʘʨ ʤʘʥʟʠʣ ʠʥʰʦʦʪʛʘ ʰʘʤʦʣ ʵʩʛʘʥ ʪʦʤʦʥʜʘʥ 30 h ʛʘʯʘ ʙ˄ʣʛʘʥ ʤʘʩʦʬʘʜʘ 

ʤʘʚʞʫʜ ʙ˄ʣʩʘ, ʫ ״ʦʣʜʘ ʠʥʰʦʦʪ ʤʘʥʟʠʣʥʠʥʛ ʰʫ ʪʫʨʠʜʘ ʞʦʡʣʘʰʛʘʥ ʜʝʙ 

 .ʠʩʦʙʣʘʥʘʜʠ״

ʌʝʨʤʘʥʠ ʧʘʩʪʢʠ ʪʦʢʯʘʩʠʜʘʥ ʙʠʥʦʥʠ ʪʝʧʘ ץʠʩʤʠʛʘʯʘ ʪʘʲʩʠʨ ץʠʣʘʸʪʛʘʥ 

ʰʘʤʦʣ ʙʦʩʠʤʠ ״ʘʤʤʘʩʠ ʡʠסʠʣʠʙ ʙʠʨ ʥʫץʪʘʛʘ ʪʘʲʩʠʨ ץʠʣʘʜʠ ʜʝʙ ״ʠʩʦʙʣʘʥʛʘʥʜʘ. 

( ) ( )

ʤʢʅBCKWq

ʤʢʅBCKWq

ʢʅqqhW

fb

fb

bbʬ

/98,2126,0778,038,04,1

/97,3128,0778,038,04,1

89,2198,297,315,3

1

30

1

3

303

1

=ÖÖÖÖ=ÖÖÖÖ=

=ÖÖÖÖ=ÖÖÖÖ=

=+=+=

g

g         (11.15) 

 

ʅʘʟʦʨʘʪ ʩʘʚʦʣʣʘʨʠ. 

1. ʂ˄ʥʜʘʣʘʥʛ ʨʘʤʘʛʘ ʪʘʲʩʠʨ ʵʪʘʸʪʛʘʥ ʜʦʠʤʠʡ ʶʢ ץʘʥʜʘʡ 

ʘʥʠץʣʘʥʘʜʠ ? 

2. ɹʠʨ ץʘʚʘʪʣʠ ʩʘʥʦʘʪ ʙʠʥʦʩʠʛʘ ʪʘʲʩʠʨ ʵʪʘʸʪʛʘʥ ץʦʨ ʶʢʠ ץʘʥʜʘʡ 
ʘʥʠץʣʘʥʘʜʠ ? 

3. ʂʨʘʥʣʘʨʜʘʥ ״ʦʩʠʣ ʙ˄ʣʘʜʠʛʘʥ ʶʢʣʘʨ ץʘʥʜʘʡ ʘʥʠץʣʘʥʘʜʠ ? 
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4. ʂ˄ʥʜʘʣʘʥʛ ʨʘʤʘʛʘ ʪʘʲʩʠʨ ʵʪʘʸʪʛʘʥ ʰʘʤʦʣ ʶʢʠ ץʘʥʜʘʡ 

ʘʥʠץʣʘʥʘʜʠ ? 

 

 
 

ʈʘʩʤ.11.5.ʐʘʤʦʣ ʶʢʠʥʠ ʘʥʠץʣʘʰ ʫʯʫʥ ʩʭʝʤʘ 

 

                                                                                                    11.2. ï ʞʘʜʚʘʣ 

ɹʘʣʘʥʜʣʠʢ   

Z, ʤ 

ʄʘʥʟʠʣ ʪʫʨʣʘʨʠʛʘ ʤʦʩ ñʂò  ʢʦʵʬʬʠʮʠʝʥʪʣʘʨʠ 

ɸ ɺ ʉ 

ç 5 

10 

20 

40 

60 

80 

100 

150 

200 

250 

0,75 

1,0 

1,25 

1,5 

1,7 

1,85 

2,0 

2,25 

2,45 

2,65 

0,5 

0,65 

0,85 

1,1 

1,3 

1,45 

1,6 

1,9 

2,1 

2,3 

0,4 

0,4 

0,55 

0,8 

1,0 

1,15 

1,25 

1,55 

1,8 

2,0 
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300 

350 

è 480 

2,75 

2,75 

2,75 

2,5 

2,75 

2,75 

2,2 

2,35 

2,75 

 

12 ï ʙʦʙ. ʈɸʄɸʃɸʈʅʀ  ׳ʀʉʆɹʃɸʐ. 

 

ʂ˄ʥʜʘʣʘʥʛ ʨʘʤʘʥʠ ״ʠʩʦʙʣʘʰʜʘ ʜʘʩʪʣʘʙʢʠ ʰʘʨʪʣʘʨ ʙ˄ʣʠʰʠ ʤʫʤʢʠʥ. 

1. ʈʘʤʘʥʠ ʰʘʤʦʣ ʚʘ ʢʨʘʥʣʘʨʜʘʥ ʙ˄ʣʘʜʠʛʘʥ ʶʢʣʘʨʛʘ ״ʠʩʦʙʣʘʸʪʛʘʥʜʘ, 

ʬʝʨʤʘʥʠ ʵʣʘʩʪʠʢ ʰʘʢʣ ˄ʟʛʘʨʠʰʠ (ʜʝʬʦʨʤʘʮʠʷ), ʵʣʝʤʝʥʪʣʘʨʜʘ ״ʦʩʠʣ ʙ˄ʣʘʜʠʛʘʥ 

 ʣʘʰʛʘ ʪʘʲʩʠʨ ʢ˄ʨʩʘʪʤʘʡʜʠ. ʐʫʥʠʥʛ ʫʯʫʥ, ʙʫ ʶʢʣʘʨʛʘץʠʩʦʙʣʠ ʢʫʯʣʘʨʥʠ ʘʥʠ״

 ʘʙʫʣץ ʢʘʤ ʙʠʢʠʨʣʠʛʠ ʢʘʪʪʘ ɻʣʝʤʝʥʪ ʜʝʙ״ʠʩʦʙʣʘʸʪʛʘʥʜʘ ʬʝʨʤʘʥʠ ʞʫʜʘ ʤʫʩʪʘ״

 .ʘʤ ʙ˄ʣʘʜʠ״ ʠʣʩʘʢץ

Iʬ =¤ 

 

2. ʌʝʨʤʘʛʘ ʪʘʲʩʠʨ ץʠʣʘʸʪʛʘʥ ʸʡʤʘ ʶʢʣʘʨʛʘ ʨʘʤʘʥʠ ״ʠʩʦʙʣʘʸʪʛʘʥʜʘ, 

ʬʝʨʤʘʥʠ ʵʣʘʩʪʠʢ ʜʝʬʦʨʤʘʮʠʷʩʠ ʵʣʝʤʝʥʪʣʘʨʜʘ ״ʦʩʠʣ ʙ˄ʣʘʜʠʛʘʥ ״ʠʩʦʙʣʠ ʢʫʯʥʠ 

ʘʥʠץʣʘʰʛʘ ʪʘʲʩʠʨ ʢ˄ʨʩʘʪʠʰʠ ʤʫʤʢʠʥ. ʃʝʢʠʥ, ʧʘʥʞʘʨʘʩʠʤʦʥ ʬʝʨʤʘʥʠ ʙʠʪʪʘ 

ʷʭʣʠʪ ʵʣʝʤʝʥʪ ʜʝʙ ץʘʙʫʣ ץʠʣʠʙ ʦʣʠʰ ʤʫʤʢʠʥ. ʕʢʚʠʚʘʣʝʥʪ ʬʝʨʤʘʥʠ ʠʥʝʨʮʠʷ 

ʤʦʤʝʥʪʠ ץʫʡʠʜʘʛʠ ʬʦʨʤʫʣʘ ʦʨץʘʣʠ ʘʥʠץʣʘʥʘʜʠ. 

 

( )mÖÖ+Ö= 2

.

2

HnHbbnʬ ZɸZɸI           (12.1) 

 

ʙʫ ʝʨʜʘ;  ɸʚ.ʧ., ɸʥʧ ï ʬʝʨʤʘʥʠ ʪʝʧʘ ʚʘ ʧʘʩʪʢʠ ʪʦʢʯʘʣʘʨʠʥʠ ʶʟʘʩʠ; 

Zb, Zʥ ï ʪʦʢʯʘʣʘʨʥʠ ʤʘʨʢʘʟ ʦסʠʨʣʠʛʠʜʘʥ ʬʝʨʤʘʥʠ ʥʝʡʪʨʘʣ ˄ץʠʛʘʯʘ ʙ˄ʣʛʘʥ 

ʤʘʩʦʬʘ; 

m - ʬʝʨʤʘ  ʢʘʪʘʛʠ ʰʘʢʣʠʥʠ ˄ʟʛʘʨʠʰʠ ʚʘ ʶʟʘʩʠʥʠ ʫʟʫʥʣʠʛʠ ʙ˄ʡʠʯʘ 

˄ʟʛʘʨʠʰʠʥʠ ʵʲʪʠʙʦʨʛʘ ʦʣʘʜʠʛʘʥ ʢʦʵʬʬʠʮʠʝʥʪ.  
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ʜʘ
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=
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ʄʫʨʘʢʢʘʙ ʨʘʤʘʣʘʨʥʠ ״ʠʩʦʙʣʘʸʪʛʘʥʜʘ ʫʣʘʨʥʠ ʙʠʨ-ʙʠʨʠʛʘ ʪʘʲʩʠʨʠ ʫʥʯʘ 

ʢʘʪʪʘ ʙ˄ʣʤʘʩʘ ʘʣʦ״ʠʜʘ ʨʘʤʘʣʘʨʛʘ ʙ˄ʣʠʙ ʶʙʦʨʠʰ ʤʫʤʢʠʥ.   

 ʫʨʠʣʠʰץ ʠ ʪʘʲʩʠʨ ʵʪʘʸʪʛʘʥ ʶʢ ʫʯʫʥץʘʨ ʙʠʪʪʘ ʪʘʰ״ ʠʩʦʙʣʘʸʪʛʘʥʜʘ׳

ʤʝʭʘʥʠʢʘʩʠ ʪʘʚʩʠʷ ʵʪʘʜʠʛʘʥ ʫʩʫʣʣʘʨʜʘʥ ʪʘʡʸʨ ʬʦʨʤʫʣʘ, ʛʨʘʬʠʢ ʸʢʠ 

ʞʘʜʚʘʣʣʘʨʜʘʥ  ʬʦʡʜʘʣʘʥʠʰ ʤʫʤʢʠʥ. 

ʈʘʤʘʛʘ ʪʘʲʩʠʨ ʵʪʘʸʪʛʘʥ ʶʢʣʘʨʥʠ ״ʘʨ ʙʠʨʠʛʘ ʘʣʦ״ʠʜʘ ״ʠʩʦʙʣʘʰ ʣʦʟʠʤ, ʙʫ 

ʨʘʤʘ ʵʣʝʤʝʥʪʠʜʘ ״ʦʩʠʣ ʙ˄ʣʘʜʠʛʘʥ ״ʠʩʦʙʠʡ ʢʫʯʥʠ ʘʥʠץʣʘʰ ʫʯʫʥ ʢʝʨʘʢ. 
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12.1. ʂ˄ʥʜʘʣʘʥʛ ʨʘʤʘʥʠ ʜʦʠʤʠʡ ʪʘʲʩʠʨ ʵʪʘʸʪʛʘʥ ʶʢʢʘ ״ʠʩʦʙʠ 

 

ʈʘʤʘʥʠ ʙʫ ʶʢʢʘ ״ʠʩʦʙʣʘʰʜʘ ʪʝʧʘ ʪʫʛʫʥʥʠ ʘʡʣʘʥʠʰ ʙʫʨʯʘʛʠ ʥʦʤʘʲʣʫʤ ʜʝʙ 

 .ʠʩʦʙʣʘʰʘʜʠ ʚʘ ʢʘʥʦʥʠʢ ʪʝʥʛʣʘʤʘʩʠʥʠ ʪʫʟʠʣʘʜʠ״

 

0=+Ö ʨʄʄ j              (12.2) 

ʙʫ ʝʨʜʘ;  ʄ  ʠʩʤʠץ ʠʥʜʠʩʠ ʨʘʤʘʥʠ ʪʝʧʘסʘʤʤʘ ʨʝʘʢʪʠʚ ʤʦʤʝʥʪʣʘʨʥʠʥʛ ʡʠ״ -

ʙʠʨ ʙʠʨʣʠʢʢʘ ʩʠʣʞʠʙ ʘʡʣʘʥʛʘʥʜʘ; 

ʄʨ - ״ʘʤʤʘ ˄ʰʘ ץʫʨʠʣʘʸʪʛʘʥ ʨʘʤʘʥʠ ʪʝʧʘ ץʠʩʤʠʜʘ, ʪʘʰץʠ ʶʢʣʘʨʜʘʥ ʤʘʚʞʫʜ 

ʙ˄ʣʘʜʠʛʘʥ ʤʦʤʝʥʪʣʘʨʥʠʥʛ ʡʠסʠʥʜʠʩʠ. (12.2) - ʪʝʥʛʣʘʤʘʜʘ ʨʘʤʘʥʠ ʪʝʧʘ ץʠʩʤʠʥʠʥʛ 

ʩʠʣʞʠʠh ʥʦʤʘʲʣʫʤ ʜʝʙ ʦʣʠʥʛʘʥ. ʉʠʤʤʝʪʨʠʢ ʨʘʤʘ ʫʯʫʥ ʪʝʧʘ ץʠʩʤʠ ʪʘʰץʠ ʶʢʣʘʨ 

ʪʘʲʩʠʨʠʜʘ ʙʠʨ ʭʠʣ ʩʠʣʞʠʡʜʠ. ʖץʦʨʠʜʘʛʠ ʪʝʥʛʣʘʤʘʥʠ ʝʯʠʰ ʫʯʫʥ, ʙʠʨʠʥʯʠʜʘʥ, 

ʨʘʤʘʥʠ ʪʝʧʘ ץʠʩʤʠ ʙʠʨ ʙʠʨʣʠʢʛʘ ʩʠʣʞʠʙ ʘʡʣʘʥʛʘʥʜʘ, ʵʣʝʤʝʥʪʣʘʨʠʜʘ ״ʦʩʠʣ 

ʙ˄ʣʘʜʠʛʘʥ ʵʛʫʚʯʠ ʤʦʤʝʥʪʣʘʨ ʪʦʧʠʣʘʜʠ. ʀʢʢʠʥʯʠʜʘʥ ˄ʰʘ ʪʫʛʫʥʜʘ ʪʘʰץʠ 

ʶʢʣʘʨʜʘʥ ״ʦʩʠʣ ʙ˄ʣʘʜʠʛʘʥ ʵʛʫʚʯʠ ʤʦʤʝʥʪʣʘʨ ״ʠʩʦʙʣʘʥʘʜʠ ʚʘ ץʠʡʤʘʪʣʘʨʠ 

ʪʝʥʛʣʘʤʘʛʘ ץ˄ʡʠʣʠʙ ʘʡʣʘʥʠʰ ʙʫʨʯʘʛʠ ʪʦʧʠʣʘʜʠ. ʌʝʨʤʘʥʠ ʪʘʷʥʯ ץʠʩʤʠ ʙʠʨ 

ʙʠʨʣʠʢʢʘ ʘʡʣʘʥʩʘ, ʫʥʜʘ ˄ʰʘ ʢʝʩʠʤʜʘ ץʫʡʠʜʘʛʠ ʨʝʘʢʪʠʚ ʤʦʤʝʥʪ ״ʦʩʠʣ ʙ˄ʣʘʜʠ. 

3052/2 nkp

ʨ

ʚ ɽILɽIʄ Ö==             (12.3) 

ʋʩʪʫʥʥʠʥʛ ʪʝʧʘ ץʠʩʤʠ j=1ʛʘ ʩʠʣʞʠʙ ʘʡʣʘʥʛʘʥʜʘ, ʫʥʜʘ ״ʦʩʠʣ ʙ˄ʣʘʜʠʛʘʥ 

ʨʝʘʢʪʠʚ ʤʦʤʝʥʪʥʠ ץʫʡʠʜʘʛʠ ʬʦʨʤʫʣʘʜʘʥ ʪʦʧʠʰ ʤʫʤʢʠʥ; 

nk

nknk

ɺ

ʋ

ɺ EI
EI

h

ɽI
ʂʄ 04,0

8,14
5934,0 -=-==            (12.4) 

ʋʩʪʫʥʥʠʥʛ ʧʘʩʪʢʠ ץʠʩʤʠʜʘʛʠ ʤʦʤʝʥʪʥʠ ʵʩʘ;  

nk
nknk

A

y

A EI
EI

h

EI
KM 0455,0

8,14
673,0 ==Ö=            (12.5) 

ʙʫ ʝʨʜʘ; ʂɸ ʚʘ ʂɺ ï ʘʙʩʦʣʶʪ ʙʠʢʠʨʣʠʢ ʢʦʵʬʬʠʮʠʝʥʪʣʘʨʠ, ʙʫʣʘʨʥʠ ץʠʡʤʘʪʠ  

 :ʫʡʠʜʘʛʠ ʧʘʨʘʤʝʪʨʣʘʨ ʙ˄ʡʠʯʘ ʞʘʜʚʘʣʜʘʥ  ʦʣʠʥʘʜʠץ

284,0
8,14

198,4..

===
h

h ʢʪ

l            1,0
10

1
===

nk

ʪʢ

I

I
ʧ  

                                                                                                       12.1-ʞʘʜʚʘʣ 

ɸʙʩʦʣʶʪ ʙʠʢʨʣʠʢ 

ʢʦʵʬʬʠʮʠʝʥʪʣʘʨ 

ȿ n=0,1 

ʂɺ    0,2 

   0,284 

    0,3 

- 0,664 

- 0,5934 

- 0,580 

ʂɸ     0,2 

    0,284 

    0,3 

0,600 

0,6731 

0,687 

 

 

ɶʰʘ ץʫʨʠʣʘʸʪʛʘʥ ʨʘʤʘ ʪʫʛʫʥʠʜʘ ű = 1ʛʘ ʘʡʣʘʥʛʘʥʠʜʘ, ʫʥʜʘ  ʤʘʚʞʫʜ 

ʙ˄ʣʘʜʠʛʘʥ ʤʦʤʝʥʪ  ץʫʡʠʜʘʛʠ ʬʦʨʤʫʣʘ ʦʨץʘʣʠ ʪʦʧʠʣʘʜʠ: 

nknknk

ʫ

ʚ

ʨ

ʚʚ EIEIEIʄʄʄ 373,004,0333,0 =+=+=         (12.6) 
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ʈʘʤʘ ʪʝʧʘ  ʪʫʛʫʥʠʜʘ ʪʘʰץʠ ʶʢʣʘʨʜʘʥ ״ʦʩʠʣ ʙ˄ʣʘʜʠʛʘʥ ʤʦʤʝʥʪ ʪʦʧʠʣʘʜʠ. 

ʤʢʅ
Lq

ʄ n
ʨ Ö-=

Ö
-=

Ö
-= 3024

12

3032,40

12

22

          (12.7) 

(12.2) ʬʦʨʤʫʣʘʛʘ ץʠʡʤʘʪʣʘʨ ץ˄ʡʠʣʠʙ ʘʡʣʘʥʠʰ ʙʫʨʯʘʛʠ ʘʥʠץʣʘʥʘʜʠ:  

nknkB

p

EIEIM

M 8107

373,0

3024
==-=j               (12.8) 

(12.3), (12.4) ʚʘ (12.5) ʬʦʨʤʫʣʘ ʙ˄ʡʠʯʘ ʯʠץץʘʥ ʤʦʤʝʥʪʣʘʨʥʠ jʛʘ 

ʢ˄ʧʘʡʪʠʨʠʙ, ʢʝʡʠʥ ʘʩʦʩʠʡ ʪʠʟʠʤʜʘ ʦʣʠʥʛʘʥ ʤʦʤʝʥʪʣʘʨʛʘ ץ˄ʰʠʰʠʤʠʟ ʢʝʨʘʢ. 

ʐʫʥʜʘʡ ץʠʣʠʙ, ʨʘʤʘʥʠ ʵʣʝʤʝʥʪʣʘʨʠʜʘ ״ʦʩʠʣ ʙ˄ʣʘʜʠʛʘʥ ʵʛʠʣʫʚʯʠ ʤʦʤʝʥʪʣʘʨʥʠ 

ʬʝʨʤʘ ʫʟʫʥʣʠʛʠ ʙ˄ʡʠʯʘ ʜʦʠʤʠʡ  ʸʡʤʘ ʶʢ ʪʘʲʩʠʨʠʜʘʥ ʪʦʧʠʣʘʜʠ. 

ʤʢʅ
EI

ɽIʄʄ

ʤʢʅ
EI

EIʄʄ

ʤʢʅEI
EI

ʄʄʄ

nk

nk

ʋ

ɸ

ʫ

ɸ

nk

nk

ʫ

ʚ

ʫ

ʚ

nk

nk

ʨ

ʚʨ

ʨ

ʚ

Ö=Ö=Ö=

Ö-=Ö-=Ö=

Ö-=Ö+-=Ö+=

369
8107

0455,0

3,324
8107

04,0

324333,0
8107

3024

j

j

j

    (12.9) 

ʋʩʪʫʥʥʠ ʪʝʧʘ ץʠʩʤʠʜʘʥ ʧʘʩʪʢʠ ץʠʩʤʠʛʘ ˄ʪʠʰ  çʉè ʢʝʩʠʤʠʜʘʛʠ ʤʦʤʝʥʪ 

ʫʯʙʫʨʯʘʢʣʘʨ ˄ʭʰʘʰʠ ʦʨץʘʣʠ ʪʦʧʠʣʘʜʠ. 

 

( )

( ) ( )

ʤʢʅʄɼʝʤʘʢ

ʤʢʅM
h

MMh
MMM

h

MMh
M

h

MM

h

M

ʩ

A
ABkn

Axc

ABkn
x

AB

kn

x

Ö-=

Ö=-
+

=-
+

=-=

+
=

+
=

65,127,

65,127369
8,14

3693,324602,10

;

;

.

.

.

 

 
 

ʈʘʩʤ.12.1. ɼʦʠʤʠʡ ʪʘʲʩʠʨ ʪɻʘʸʪʛʘʥ ʶʢʜʘʥ ״ʦʩʠʣ ʙ˄ʣʘʜʠʛʘʥ ʵʛʫʚʯʠ  ʤʦʤʝʥʪ 

ʵʧʶʨʘʩʠ 

 



107  

 

ʋʩʪʫʥʣʘʨʥʠ ʪʝʧʘ ʚʘ ʧʘʩʪʢʠ ץʠʩʤʣʘʨʥʠ ˄ץʣʘʨʠ ʙʠʨ ʯʠʟʠץʜʘ ʸʪʤʘʛʘʥʣʠʛʠ 

ʪʫʬʘʡʣʠ çʉè ʪʫʛʫʥʜʘ ץ˄ʰʠʤʯʘ ʤʦʤʝʥʪ ״ʦʩʠʣ ʙ˄ʣʘʜʠ. ɹʫ ʤʦʤʝʥʪʥʠ ץ˄ʰʠʤʯʘ 

ʪʘʰץʠ ʶʢ ʪʘʲʩʠʨʠ ʜʝʙ ץʘʙʫʣ ץʠʣʠʙ  ʨʘʤʘ ʘʣʦ״ʠʜʘ ״ʠʩʦʙʣʘʥʘʜʠ. 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

ʈʘʩʤ.12.2. פ˄ʰʠʤʯʘ ʵʛʫʚʯʠ ʤʦʤʝʥʪʥʠ ʘʥʠץʣʘʰ ʫʯʫʥ ʩʭʝʤʘ 

 

ʤʢʅeRʄ bʩ Ö=Ö=Ö= 2,15125,08,6041         (12.10) 

ʙʫ ʝʨʜʘ;                ʢʅ
Lq

R n
b 8,604

2

3032,40

2
=

Ö
==  

   ʝ - ʝʣʢʘ,  ʙʫ  ʫʩʪʫʥ ʧʘʩʪʢʠ ʚʘ ʪʝʧʘ ץʠʩʤʠʥʠ ˄ץʣʘʨʠ ʦʨʘʩʠʜʘʛʠ ʤʘʩʦʬʘ  

ʤ
ʚʚ

ʝ ʢʪʢʧ 25,0
2

5,01

2

.... =
-

=
-

=           (12.11) 

ʕʛyʚʯʠ ʤʦʤʝʥʪʣʘʨʥʠ ʫʩʪʫʥʥʠ ʭʘʨʘʢʪʝʨʣʠ ʢʝʩʠʤʣʘʨʠʜʘ ץʫʡʠʜʘʛʠ 

ʬʦʨʤʫʣʘʣʘʨ ʦʨץʘʣʠ ʪʦʧʠʣʘʜʠ. 

I ï I ʢʝʩʠʤʠʜʘ                  ʤʢʅʄʂʄ ʩɸɸ Ö=Ö=Ö= 22,532,151352,01  

II  ï II  ʢʝʩʠʤʠʜʘ                ʤʢʅMKʄ C

H

F

H

F Ö-=Ö-=Ö= 66,1062,1517054,01      (12.12) 

III  ï III  ʢʝʩʠʤʠʜʘ             ʤʢʅMKʄ C

B

F

B

F Ö=Ö=Ö= 54,442,1512946,01      

IY ï IY ʢʝʩʠʤʠʜʘ             ʤʢʅʄʂʄ ʉɺɺ Ö-=Ö-=Ö= 85,182,1511247,01  

 

ʂʘéé.ʂʚ ʙʠʢʨʣʠʢ ʢʦʵʬʬʠʮʠʝʥʪʣʘʨʥʠ ץʠʡʤʘʪʣʘʨʠ ʞʘʜʚʘʣʜʘʥ ץʫʡʠʜʘʛʠ 

ʧʘʨʘʤʝʪʨʣʘʨʛʘ ץʘʨʘʙ ʪʦʧʠʣʘʜʠ: 

;284,0
8,14

198,4

;1,0
10

1

;284,0
8,14

198,4

===

===

===

h

x

I

I
n

h

h

nk

tk

tk

a

l
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                                                                                                    12.2-ʞʘʜʚʘʣ 
ɸʙʩʦʣʶʪ 

ʙʠʢʨʣʠʢ 

ʢʦʵʬʬʠʮʠʝʥʪʣʘʨ 

ɚ n=0,1 

Ŭ= 0,2 Ŭ =0,284 Ŭ =0,3 

KA 0,2 

0,284 

0,3 

0,411 

0,563 

0,592 

 

0,352 

 

 

0,373 

0,3117 

0,300 

H

Fʂ  0,2 

0,284 

0,3 

- 0,778 

- 0,6344 

- 0,607 

 

- 0,7054 

 

 

- 0,666 

- 0,719 

- 0,729 

B

FK  0,2 

0,284 

0,3 

0,222 

0,3656 

0,393 

 

0,2946 

 

 

0,334 

0,281 

0,271 

KB 0,2 

0,284 

0,3 

- 0,075 

0,066 

0,093 

 

- 0,1247 

 

 

- 0,110 

- 0,161 

- 0,171 

KR 0,2 

0,284 

0,3 

1,437 

1,489 

1,499 

 

1,4755 

 

 

1,483 

1,4729 

1,471 

 

ʕʧʶʨʘʣʘʨʥʠ ץ˄ʰʛʘʥʠʤʠʟʜʘʥ ʢʝʡʠʥ ʨʘʤʘʜʘ ʜʦʠʤʠʡ ʬʝʨʤʘʥʠ ʫʟʫʥʣʠʛʠ 

ʙʡ˄ʠʯʘ ʶʢ ʪʘʲʩʠʨʠʜʘʥ ״ʠʩʦʙʣʠ ʵʛʫʚʯʠ ʤʦʤʝʥʪ ʵʧʶʨʘʩʠʛʘ ʵʛʘ ʙ˄ʣʘʤʠʟ. ʕʛʫʚʯʠ 

ʤʦʤʝʥʪʣʘʨʥʠ ʪ˄סʨʠ ״ʠʩʦʙʣʘʥʛʘʥʠʥʠ  ʫʩʪʫʥʥʠ ʪʝʧʘ ʚʘ ʧʘʩʪʢʠ ץʠʩʤʣʘʨʜʘ ʫʣʘʨʥʠ 

 .ʠʷʣʠʛʠ ʙʠʨ ʭʠʣ ʙ˄ʣʠʰʣʠʛʠ ʙʠʣʘʥ ʠʩʙʦʪʣʘʥʘʜʠץ

ʌʝʨʤʘʥʠʥʛ ʫʟʫʥʣʠʛʠ ʙ˄ʡʠʯʘ ʪʘʲʩʠʨ ʵʪʘʸʪʛʘʥ ʜʦʠʤʠʡ ʶʢʜʘʥ ʨʘʤʘ ʫʩʪʫʥʠʜʘ 

  ʠʩʦʙʣʠ ʵʛʫʚʯʠ ʤʦʤʝʥʪʣʘʨ״ ʦʩʠʣ ʙ˄ʣʘʜʠʛʘʥ״

 

12.3-ʞʘʜʚʘʣ 

ʋʩʪʫʥʥʠ 

ʭʘʨʘʢʪʝʨʣʠ 

ʢʝʩʠʤʣʘʨʠ 

ʌʝʨʤʘ ʫʟʫʥʣʠʛʠ 

ʙ˄ʡʠʯʘ ʪʘʲʩʠʨ 

 ʠʣʘʸʪʛʘʥ ʶʢʜʘʥץ

 ʰʠʤʯʘ˄פ

ʤʦʤʝʥʪʜʘʥ 
1

ʉʄ  

 ʠʩʦʙʠʡ ʤʦʤʝʥʪ׳

I ï I 

II ï II  

III ïIII  

IY ï IY  

369,0 

- 127,65 

- 127,65 

- 324,3 

- 53,22 

106,66 

- 44,54 

18,85 

315,78 

- 20,99 

- 172,19 

- 305,45 
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ʈʘʩʤ.12.3. ɼʦʠʤʠʡ ʪʘʲʩʠʨ ʵʪʘʸʪʛʘʥ ʶʢʜʘʥ ״ʦʩʠʣ ʙ˄ʣʘʜʠʛʘʥ  ʵʛʫʚʯʠ ʤʦʤʝʥʪ 

ʵʧʶʨʘʩʠ 

%08,0%100
76,31

74,3176,31

74,31
198,4

19,17245,305

76,31
602,10

99,2078,315

=Ö
-

=
-

=
+

ʬʘʨʢʠ

 

 

nk

A

H

F

tk

B

F

ɺ

h

MM

h

ʄʄ -
=

-
 

ʋʩʪʫʥʥʠ ʪʘʷʥʯʠʜʘ ʤʘʚʞʫʜ ʙ˄ʣʘʜʠʛʘʥ ץʠʨץʫʚʯʠ ʢʫʯʥʠ ץʫʡʠʜʘʛʠ 

ʬʦʨʤʫʣʘ ʦʨץʘʣʠ ʪʦʧʠʣʘʜʠ: 

ʢʅ
h

MM
Q

nk

A

H

F 76,31
602,10

99,2078,315
=

+
=

+
=           (12.13) 

-,+ ʠʰʦʨʘʣʘʨʠ ʢʝʣʠʰʠʙ ʦʣʠʥʘʜʠ. ʄʦʤʝʥʪ ʵʧʶʨʘʩʠʥʠ ʶʢ ʜʝʙ ץʘʙʫʣ ץʠʣʩʘʢ, 

ʪʫʛʫʥʥʠ ʩʦʘʪ ʤʠʣʠ ʙ˄ʡʠʯʘ ʘʡʣʘʥʪʠʨʠʰʛʘ ״ʘʨʘʢʘʪ ץʠʣʩʘ ñ+ò, ʪʝʩʢʘʨʠ 

ʘʡʣʘʥʪʠʨʠʰʛʘ ״ʘʨʘʢʘʪ ץʠʣʩʘ  ñ-ñ,  ʠʰʦʨʘʛʘ ʵʛʘ ʙ˄ʣʘʜʠ. 

 

12.2. ʂ˄ʥʜʘʣʘʥʛ ʨʘʤʘʥʠ ץʦʨ ץʘʪʣʘʤʠʜʘʥ ״ʦʩʠʣ ʙ˄ʣʘʜʠʛʘʥ ʶʢʢʘ ״ʠʩʦʙʠ 

  

 ʫʚʯʠ ʢʫʯʣʘʨʥʠץʠʨץ ʦʩʠʣ ʙ˄ʣʘʜʠʛʘʥ ʵʛʫʚʯʠ ʤʦʤʝʥʪʣʘʨʥʠ ʚʘ״ ʦʨ ʶʢʠʜʘʥפ

ʪʦʧʠʰ ʦʩʦʥ. ʖʢ ʪʘʲʩʠʨʠ ˄ʭʰʘʰʣʠʛʠ ʪʫʬʘʡʣʠ ʜʦʠʤʦ ʪʘʲʩʠʨ ץʠʣʘʸʪʛʘʥ ʶʢʜʘʥ 

ʪʦʧʠʣʛʘʥ ʵʛʫʚʯʠ ʤʦʤʝʥʪʣʘʨʥʠ ʚʘ ץʠʨץʫʚʯʠ ʢʫʯʣʘʨʥʠ ˄ʪʢʘʟʠʰ ʢʦʵʬʬʠʮʠʝʥʪʛʘ 

ʢ˄ʧʘʡʪʠʨʩʘʢ ʙʘʩ, ʷʲʥʠ 

208,0
32,40

4,8
===

n

c

q

q
ʂ                    (12.14) 
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ʌʝʨʤʘʥʠʥʛ ʫʟʫʥʣʠʛʠ ʙ˄ʡʠʯʘ ʪʘʲʩʠʨ ʵʪʘʸʪʛʘʥ ץʦʨ ʶʢʠʜʘʥ ʨʘʤʘ ʫʩʪʫʥʠʜʘ 

 :ʠʩʦʙʣʠ ʵʛʫʚʯʠ ʤʦʤʝʥʪʣʘʨ״ ʦʩʠʣ ʙ˄ʣʘʜʠʛʘʥ״

12.4-ʞʘʜʚʘʣ 

ʋʩʪʫʥʥʠ 

ʭʘʨʘʢʪʝʨʣʠ 

ʢʝʩʠʤʣʘʨʠ 

ɼʦʠʤʠʡ ʶʢʜʘʥ 

 ʠʩʦʙʠʡ ʤʦʤʝʥʪ״

ɶʪʢʘʟʠʰ 

ʢʦʵʬʬʠʮʠʝʥʪʠ 

 ʦʨ ʶʢʠʜʘʥפ

 ʠʩʦʙʠʡ ʤʦʤʝʥʪ״

I ï I 

II ï II  

III ï III  

IY - IY  

 

315,78 

- 20,99 

 - 172,19 

 - 305,45 

0,208 

0,208 

0,208 

0,208 

65,68 

- 4,37 

 - 35,82 

 - 63,53 

 

ʢʅQ

ʢʅ
Lq

N

A

c

6,6
602,10

37,468,65

126
2

304,8

2

=
+

=

=
Ö

=
Ö

=

 

 

12.3. ʂʨʘʥʣʘʨʜʘʥ ʪʘʲʩʠʨ ʵʪʘʸʪʛʘʥ ʶʢʣʘʨʛʘ ʨʘʤʘʥʠ  ״ʠʩʦʙʠ 

 

ʂʨʘʥʣʘʨʜʘʥ ״ʦʩʠʣ ʙ˄ʣʛʘʥ ʶʢʣʘʨʛʘ ʨʘʤʘʥʠ ״ʠʩʦʙʣʘʰʜʘ, ʫʩʪʫʥʥʠ ʪʝʧʘ 

 ʠʣʠʥʠʙ  ʢʘʥʦʥʠʢץ ʘʙʫʣץ ʜʝʙ ץʠʩʤʠ, ʛʦʨʠʟʦʥʪʘʣ ʢʫʯʜʘʥ ʩʠʣʞʠʰʠ ʥʦʘʥʠץ

ʪʝʥʛʣʘʤʘʩʠ ʪʫʟʠʣʘʜʠ. 

0=+DÖ pRR        (12.15) 

ʙʫ ʝʨʜʘ;  R- ʫʩʪʫʥʛʘ ʪʘʲʩʠʨ ץʠʣʘʸʪʛʘʥ ״ʘʤʤʘ ʨʝʘʢʪʠʚ ʢʫʯʣʘʨʥʠ 

ʡʠסʠʥʜʠʩʠ,  ʫʩʪʫʥʥʠ ʪʝʧʘ ץʠʩʤʠ  ȹ=1  ʙʠʨʣʠʢʢʘ ʩʠʣʞʠʛʘʥʜʘ; 

Rp ï ʫʩʪʫʥʥʠ ʪʝʧʘ ץʠʩʤʠʜʘ ״ʘʤʤʘ ʪʘʰץʠ ʪʘʲʩʠʨ ʵʪʘʸʪʛʘʥ ʶʢʣʘʨʜʘʥ 

 .ʦʩʠʣ ʙ˄ʣʘʜʠʛʘʥ ʨʝʘʢʪʠʚ ʢʫʯ״

 ʦʩʠʣ״ ʠʩʦʙʣʘʰ ʪʘʨʪʠʙʠ: ʞʘʜʚʘʣʜʘʥ ʬʦʡʜʘʣʘʥʠʙ, ʨʘʤʘʥʠ ʫʩʪʫʥʠʜʘ׳

ʙʣ˄ʘʸʪʛʘʥ ʢʫʯʣʘʨ ʪʦʧʠʣʘʜʠ, ʶץʦʨʠ ץʠʩʤʠ ȹ=1  ʙʠʨʣʠʢʢʘ ʩʠʣʞʠʛʘʥʜʘ ʚʘ 

ʨʘʤʘʥʠ ʘʩʦʩʠʡ ʪʠʟʠʤʠʜʘ ʪʘʰץʠ ʶʢʣʘʨʜʘʥ ʤʘʚʞʫʜ ʙ˄ʣʘʸʪʛʘʥ ʢʫʯʣʘʨ ״ʘʤ 

 ʠʩʤʠץ ʠʩʦʙʣʘʥʘʜʠ. (12.15)-ʬʦʨʤʫʣʘʜʘʥ ʬʦʡʜʘʣʘʥʠʙ ʙʠʪʪʘ ʨʘʤʘʥʠ ʪʝʧʘ״

 ʣʘʥʘʜʠ. -Dʧʣ ʚʘ ʫʥʠ ʩʠʥʯʥʠ ʬʘʟʦʚʠʡ ʙʠʢʠʨʣʠץʘʥʯʘʛʘ ʩʠʣʞʠʰʠ ʘʥʠץ

ʢʦʵʬʬʠʮʠʝʥʪʠ aʧʨ  ʛʘ ʢ˄ʧʘʡʪʠʨʠʙ, Dʧʨ ʨʘʤʘʥʠ ״ʠʩʦʙʣʠ (ʬʘʟʦʚʠʡ) ʩʠʣʞʠʰʠ 

ʘʥʠץʣʘʥʘʜʠ. 

ʋʩʪʫʥʥʠ ʭʘʨʘʢʪʝʨʣʠ ʢʝʩʠʤʣʘʨʠʜʘ ״ʦʩʠʣ ʙ˄ʣʘʜʠʛʘʥ ʵʛʫʚʯʠ ʤʦʤʝʥʪʣʘʨʠ 

ʚʘ ʪʘʷʥʯ ʨʝʘʢʮʠʷʣʘʨʠ, ʪʝʧʘ ץʠʩʤʠ ȹ=1 ʙʠʨʣʠʢʛʘ ʩʠʣʞʠʛʘʥʜʘ, ץʫʡʠʜʘʛʠ 

ʬʦʨʤʫʣʘʣʘʨ ʦʨץʘʣʠ ʪʦʧʠʣʘʜʠ: 
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ʈʘʩʤ.12.4. ʈʘʤʘʥʠ ʪʝʧʘ ץʠʩʤʠ ȹ=1 ʩʠʣʞʠʛʘʥʜʘ ʫʩʪʫʥʠʜʘ ״ʦʩʠʣ ʙ˄ʣʘʜʠʛʘʥ 

ʵʛʫʚʯʠ ʤʦʤʝʥʪ ʵʧʶʨʘʩʠ 

I ï I ʢʝʩʠʤʠʜʘ            2h

EI
KM nk

AA = ; 

                       II ï II ʢʝʩʠʤʠʜʘ        
2h

EI
KM nk

cc = ;          (12.16) 

                                           III ï III ʢʝʩʠʤʠʜʘ 

 

IY ï IY   ʢʝʩʠʤʠʜʘ        
2h

EI
KM nk

BB =  ; 

      

ʊʘʷʥʯ ʨʝʘʢʮʠʷʣʘʨ 

I ï I   ʢʝʩʠʤʠʜʘ           
3

1

h

EI
KR nk

AA= ; 

IY ï IY ʢʝʩʠʤʠʜʘ          
3

1

h

EI
KR nk

BB = ; 

ʈʘʤʘʥʠ ʪʝʧʘʩʠʜʘʛʠ  ʨʝʘʢʪʠʚ ʢʫʯ    1

BB RRR += ;      (12.17) 

ʉʠʤʤʝʪʨʠʢ ʨʘʤʘ ʫʯʫʥ         BRR 2= ;                 (12.18) 

ʂɸ, ʂʉ, ʂɺ -  ʘʙʩʦʣʶʪ ʙʠʢʠʨʣʠʢ ʢʦʵʬʬʠʮʠʝʥʪʣʘʨʠ ʂɸ, ʂʉ, ʂɺ  ץʠʡʤʘʪʠ l ʚʘ n 

ʧʘʨʘʤʝʪʨʣʘʨʠʛʘ ʢ˄ʨʘ ʞʘʜʚʘʣʜʘʥ ʦʣʠʥʘʜʠ. l ʚʘ n ʣʘʨ ץʫʡʠʜʘʛʠ ʬʦʨʤʫʣʘʣʘʨ 

ʙ˄ʡʠʯʘ ״ʠʩʦʙʣʘʙ ʪʦʧʠʣʘʜʠ: 

 

284,0
8,14

198,4
===

h

htkl
           

   1,0
10

1
===

nk

tk

I

I
n  

ʈʘʤʘʥʠ ʪʝʧʘ ʪʫʛʫʥʠ ȹ=1 ʩʠʣʞʠʛʘʥʜʘ 
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12.5-ʞʘʜʚʘʣ 

ɸʙʩʦʣʶʪ ʙʠʢʠʨʣʠʢ ʢʦʵʬʬʠʮʠʝʥʪʣʘʨʠ ɚ n=0,1 

 

ʂɸ 0,20 

 0,284 

0,3 

- 3,940 

- 3,919 

- 3,915 

ʂʉ 0,20 

0,284 

0,3 

0,224 

- 0,2052 

- 0,287 

ʂɺ 0,20 

0,284 

0,3 

1,264 

1,2674 

1,268 
1

ɸʂ  0,20 

0,284 

0,3 

5,203 

5,1854 

5,182 
1

ɺʂ  0,20 

0,284 

0,3 

- 5,203 

- 5,1854 

- 5,182 

 

22

22

2

2

2

35,0
8,14

1854,5

35,0
8,14

1854,5

2674,1

2052,0

919,3

h

EI

h

EI
R

h

EI

h

EI
R

h

EI
M

h

EI
M

h

ɽI
ʄ

nknk
A

nknk
B

nk
B

nk
C

nk
ɸ

=
Ö

=

-=
Ö

-=

=

-=

=

 

 

ʕʛʫʚʯʠ ʤʦʤʝʥʪʥʠ ʵʧʶʨʘʩʠ ʨʘʤʘʥʠ ʫʩʪʫʥʣʘʨʠʜʘ ʪʝʧʘ ץʠʩʤʠ ȹ=1ʛʘ 

ʩʠʣʞʠʛʘʥʜʘ,  (ʨʘʩʤ 12.4)ʜʘ ʢ˄ʨʩʘʪʠʣʛʘʥʠʜʝʢ ʙ˄ʣʘʜʠ. 

ʋʩʪʫʥʥʠ ʭʘʨʘʢʪʝʨʣʠ ʢʝʩʠʤʣʘʨʠʜʘ ʪʘʰץʠ ʶʢʣʘʨʜʘʥ ״ʦʩʠʣ ʙ˄ʣʘʜʠʛʘʥ ʵʛʫʚʯʠ 

ʤʦʤʝʥʪ ʚʘ ʪʘʷʥʯ ʨʝʘʢʮʠʷʣʘʨ ץʫʡʠʜʘʛʠ ʬʦʨʤʫʣʘʣʘʨ ʦʨץʘʣʠ ʪʦʧʠʣʘʜʠ. 

I ï I  ʢʝʩʠʤʜʘ    ʤʘʭɸɸ ʄʂʄ =  = 0,352 Ā 381,44 = 134,27 ʢʅĀʤ 

                                     min

1 MKʄ AA= = 0,352 Ŀ 125,62 = 44,22 ʢʅĀʤ 

II ï II  ʢʝʩʠʤʜʘ   maxMKʄ H

F

H

F =  = - 0,7054 Ā 381,44 = - 269,07 ʢʅĀʤ 

                                      min1 MKM H

F

H

F
=  = - 0,7054 Ŀ 125,62= - 88,61 ʢʅĀʤ 

 

III ï III  ʢʝʩʠʤʜʘ  maxMKM B

F

B

F =  =0,2946 Ā 381,44 = 112,37 ʢʅĀʤ 

                                       min1 MKM B

F

B

F
= =0,2946 Ā 125,62 = 37,01 ʢʅĀʤ                (12.19) 

IY ï IY ʢʝʩʠʤʜʘ   57,4744,3811247,0max -=Ö-=Ö= ʄʂʄ ɺɺ  ʢʅĀʤ 
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                                      min

1 MKM BB = = - 0,1247 Ā 125,62= - 15,66 ʢʅĀʤ 

 

h

M
KR RB

max= =1,4755 ʢʅ03,38
8,14

44,381
=  

h

M
KR RB

min1 = = ʢʅ52,12
8,14

62,125
4755,1 =  

ɸʙʩʦʣʶʪ ʙʠʢʠʨʣʠʢ ʢʦʵʬʬʠʮʠʝʥʪʣʘʨʠ ʂɸ, RB

B

F

H

F KKKʂ ,,,   ʠʡʤʘʪʠ l, n, aץ 

ʧʘʨʘʤʝʪʨʣʘʨʠʛʘ ʢ˄ʨʘ ʞʘʜʚʘʣʜʘʥ ʦʣʠʥʘʜʠ. 

                                                                                                                   12.6-ʞʘʜʚʘʣ 

ɸʙʩʦʣʶʪ 

ʙʠʢʠʨʣʠʢ 

ʢʦʵʬʬʠʮʠʝʥʪʣʘʨ 

ɚ ʇ=0,1 

Ŭ=0,2 Ŭ=0,284 Ŭ=0,3 

ʂɸ 0,2 

0,284 

0,3 

0,411 

0,563 

0,592 

 

0,352 

0,373 

0,3117 

0,300 

 
H

FK  0,2 

0,284 

0,3 

- 0,778 

- 0,6344 

- 0,607 

 

- 0,7054 

- 0,666 

- 0,719 

- 0,729 
B

FK  0,2 

0,284 

0,3 

0,222 

0,3656 

0,393 

 

0,2946 

0,334 

0,281 

0,271 

ʂɺ 0,2 

0,284 

0,3 

- 0,075 

0,066 

0,093 

 

- 0,1247 

- 0,110 

- 0,161 

- 0,171 

ʂR 0,2 

0,284 

0,3 

1,437 

1,489 

1,499 

 

1,4755 

1,483 

1,4729 

1,471 

 

ʈʘʤʘʥʠ ʪʝʧʘ ץʠʩʤʠʜʘ ʪʘʰץʠ ʶʢʣʘʨʛʘ ץʘʨʰʠ ʤʘʚʞʫʜ ʙ˄ʣʘʜʠʛʘʥ ʪʘʷʥʯ 

ʨʝʘʢʮʠʷʩʠ 
1

BBp RRR += =38,03 + 12,52 = 50,55 ʢʅ               (12.20) 

(12.18), (12.20) - ʪʝʥʛʣʘʤʘʜʘʥ R ʚʘ Rp  ץʠʡʤʘʪʣʘʨʥʠ ʦʣʠʙ, ʙʠʪʪʘ ʨʘʤʘʥʠ 

ʢʨʘʥ ʶʢʠ ʪʘʲʩʠʨʠʜʘ ץʘʥʯʘʛʘ ʩʠʣʞʠʰʠ ʘʥʠץʣʘʥʘʜʠ. 

 

R

Rp

ʧʣ -=D =
ʧʢnʢ EI

h

EI

h 22

2,72
7,0

55,50
-=                 (12.21) 

ʈʘʤʘ ʫʩʪʫʥʠʥʠ ʪʝʧʘ ץʠʩʤʠ ʢʨʘʥʣʘʨʜʘʥ ״ʦʩʠʣ ʙ˄ʣʘʜʠʛʘʥ ʶʢ ʪʘʲʩʠʨʠʜʘ 

ʰʫʥʜʘʡ ʩʠʣʞʠʰʠ ʤʫʤʢʠʥ, ʘʛʘʨ ʫ ʷʢʢʘ ˄ʟʠ ʰʫ ʶʢʥʠ ץʘʙʫʣ ץʠʣʘʷʧʪʠ ʜʝʩʘʢ, ʙʫʥʜʘ 

ʩʘʥʦʘʪ ʙʠʥʦʩʠ ʬʘʟʦʚʠʡ ʢʦʥʩʪʨʫʢʪʠʚ ʠʥʰʦʦʪʜʠʨ. 

ʂʨʘʥʜʘʥ ״ʦʩʠʣ ʙ˄ʣʘʜʠʛʘʥ ʶʢʥʠ ʢ˄ʪʘʨʠʰʛʘ ץ˄ʰʥʠ ʨʘʤʘʣʘʨ ״ʘʤ ʸʨʜʘʤ 

ʙʝʨʘʜʠ. ʌʝʨʤʘʥʠ ʪʝʧʘ ʚʘ ʧʘʩʪʢʠ ʪʦʢʯʘʣʘʨʠʛʘ  ץ˄ʡʠʣʛʘʥ ʙʦסʣʦʚʯʠ ʵʣʝʤʝʥʪʣʘʨ 

ʙʠʣʘʥ ʢʨʘʥ ʦʩʪʠ ʪ˄ʩʠʥʣʘʨ ʨʘʤʘʣʘʨʥʠ ʙʠʨ-ʙʠʨʠʛʘ ʙʦסʣʘʥʠʰʠʥʠ ʪʘʲʤʠʥʣʘʡʜʠ. 
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12.4. ʊʦʤ ʢʦʥʩʪʨʫʢʮʠʷʩʠʥʠ ʙʠʢʠʨʣʠʛʠ ʢʘʪʪʘ ʙ˄ʣʛʘʥ ʩʘʥʦʘʪ ʙʠʥʦʣʘʨʥʠ 

ʬʘʟʦʚʠʡ ʪʠʟʠʤʜʘ ״ʠʩʦʙʣʘʰ 

 

ʂʨʘʥʣʘʨʜʘʥ ʪʘʲʩʠʨ ʵʪʘʸʪʛʘʥ ʶʢ ʙʠʥʦʥʠ ʙʠʨ ץʠʩʤʠʛʘ ʪʘʲʩʠʨ ʵʪʘʜʠ. ʐʫʥʠʥʛ 

ʫʯʫʥ ץ˄ʰʥʠ ʨʘʤʘʣʘʨʥʠ ץʘʥʯʘʣʠʢ ʸʨʜʘʤ ʙʝʨʠʰʠʥʠ ʬʘʟʦʚʠʡ ʙʠʢʠʨʣʠʢ 

ʢʦʵʬʬʠʮʠʝʥʪʠ ʦʨץʘʣʠ ʘʥʠץʣʘʥʘʜʠ. ɸʛʘʨ ʪʦʤ ʢʦʥʩʪʨʫʢʮʠʷʩʠ ʪʝʤʠʨ ʙʝʪʦʥ 

ʧʣʠʪʘʣʘʨʜʘʥ ʚʘ ʙʦסʣʦʚʯʠ ʵʣʝʤʝʥʪʣʘʨʜʘʥ ץʠʣʠʥʛʘʥ, ״ʘʤʜʘ ʧʣʠʪʘʣʘʨ ʬʝʨʤʘʣʘʨʛʘ 3 

ʪʘ ʪʘʷʥʯʜʘʥ ʧʘʡʚʘʥʜʣʘʥʛʘʥ ʙ˄ʣʩʘ, ʙʫʥʜʘʡ ʢʦʥʩʪʨʫʢʮʠ̫ ʣʠ ʪʦʤʥʠ ʙʠʢʨʣʠʛʠ ʯʝʢʩʠʟ 

ʜʝʙ ץʘʙʫʣ ץʠʣʠʥʘʜʠ. ʂ˄ʥʜʘʣʘʥʛ ʨʘʤʘʛʘ ʢʨʘʥʣʘʨʜʘʥ ʪʘʲʩʠʨ ʵʪʘʸʪʛʘʥ ʶʢ ʙʠʪʪʘ 

ʵʢʚʠʚʘʣʝʥʪ ʢʫʯʛʘ ʘʣʤʘʰʪʠʨʠʣʘʜʠ ʚʘ ʰʫ ʢʫʯ ʙʠʥʦʥʠ ʬʘʟʦʚʠʡ ʢʦʥʩʪʨʫʢʮʠʷʩʠʥʠʥʛ 

ʪʝʧʘ ץʠʩʤʠʛʘ ʪʘʲʩʠʨ ʵʪʘʷʧʪʠ ʜʝʙ ʬʘʨʘʟ ץʠʣʠʥʘʜʠ. 

ɹʠʨʠʥʯʠʜʘʥ ʙʫ ʪʘʲʩʠʨ ʵʪʘʸʪʛʘʥ ʢʫʯ ʙʠʥʦʥʠ ˄ʨʪʘ ץʠʩʤʠʜʘ ʪʘʲʩʠʨ ʵʪʘʷʧʪʠ 

ʜʝʙ ʬʘʨʘʟ ץʠʣʘʤʠʟ. ɹʫʥʘץʘ ʪʘʲʩʠʨʜʘ ״ʘʤʤʘ ʨʘʤʘʣʘʨ ʙʠʨ ʭʠʣ ʩʠʣʞʠʡʜʠ, ʯʫʥʢʠ 

ʙʫʥʜʘʡ ʪʦʤ ʢʦʥʩʪʨʫʢʮʠʷʩʠ ʙʠʢʠʨʣʠʛʠʥʠ ʯʝʢʩʠʟ ʜʝʙ ץʘʙʫʣ ץʠʣʠʥʛʘʥ. 

ʀʢʢʠʥʯʠʜʘʥ ʵʢʚ נ ʢʫʯ ʙʠʥʦʥʠ ʯʝʢʢʘʩʠʜʘ ʪʘʲʩʠʨ ʵʪʘʷʧʪʠ, ʜʝʙ ״ʠʩʦʙʣʘʥʘʜʠ. 

ʂʨʘʥʣʘʨʜʘʥ  ʪʘʲʩʠʨ ʵʪʘʸʪʛʘʥ ʶʢʣʘʨʥʠ ʨʘʤʘʥʠ ʪʝʧʘ ʪʫʛʫʥʠʛʘ ʪʘʲʩʠʨ 

ʵʪʘʸʪʛʘʥ ʵʢʚʠʚʘʣʝʥʪ ʶʢʢʘ ʘʣʤʘʰʪʠʨʠʙ, ʰʫ ʶʢʜʘʥ ʢ˄ʧʨʦץ ʪʘʲʩʠʨ ʢ˄ʨʘʸʪʛʘʥ ʨʘʤʘ 

ʠʰʣʘʰʠ ʢ˄ʨʠʙ ʯʠץʠʣʘʜʠ. 

 

 
 

ʈʘʩʤ.12.5. ʈʘʤʘʥʠ ʪʝʧʘ ʪʫʛʫʥʠ ʙʠʨ ʙʠʨʣʠʢʢʘ ʩʠʣʞʠʰʠʜʘʥ ״ʦʩʠʣ ʙ˄ʣʘʜʠʛʘʥ 

ʵʧʶʨʘ 

 

F - ʵʢʚʠʚʘʣʝʥʪ ʢʫʯʜʘʥ ʨʘʤʘʥʠ ʪʝʧʘ ʪʫʛʫʥʣʘʨʠʥʠ ʪ˄ʣʘ ʛʦʨʠʟʦʥʪʘʣ 

ʩʠʣʞʠʰʠʥʠ Dʧʣ ʜʝʙ ץʘʙʫʣ ץʠʣʠʙ, ʚʘ ʙʠʨʣʠʢ ʢʫʯʜʘʥ ˄ʰʘ ʨʘʤʘʥʠ ʩʠʣʞʠʰʠʥʠ d ʜʝʙ 

ʙʝʣʛʠʣʘʥʩʘ, ʰʫʥʜʘ 

Fʵʢʚ =
d
ʧʣD          (12.22) 

ʕʢʚʠʚʘʣʝʥʪ ʢʫʯʜʘʥ ʢ˄ʧʨʦץ ʪʘʲʩʠʨ ʢ˄ʨʘʸʪʛʘʥ ʨʘʤʘʥʠ ʪʝʧʘ ʪʫʛʫʥʠʥʠ ʬʘʟʦʚʠʡ 

ʩʠʣʞʠʰʠ. (12.6-ʨʘʩʤ) 

Dʧʨ =D
1+D11             (12.23) 

ɸʛʘʨ ʵʢʚʠʚʘʣʝʥʪ ʢʫʯ ʙʠʥʦʥʠ ʤʘʨʢʘʟ ʦסʠʨʣʠʛʠ ʘʪʨʦʬʠʜʘ ʪʘʲʩʠʨ ץʠʣʘʸʪʛʘʥ 

ʙ˄ʣʩʘ, ʫʥʜʘ ״ʘʨ ʙʠʪʪʘ ʨʘʤʘʥʠ ʩʠʣʞʠʰʠ 
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D¡=
ʧ

ʧʣD                (12.24) 

ʙʫ ʝʨʜʘ n - ʨʘʤʘʣʘʨ ʩʦʥʠ 

ʘʛʘʨ Fʵʢʚ ʢʫʯ ʙʠʥʦʥʠ ʯʝʢʢʘʩʠʜʘ ʪʘʲʩʠʨ ץʠʣʩʘ, ʫʥʜʘ ץ˄ʰʠʤʯʘ ʤʦʤʝʥʪʜʘʥ ״ʘʤ 

ʨʘʤʘʥʠ ʪʝʧʘ ץʠʩʤʠʥʠʥʛ ʩʠʣʞʠʰʠʥʠ ʵʲʪʠʙʦʨʛʘ ʦʣʠʰ ʢʝʨʘʢ. 

ʄʚʨ =Fʵʢʚ Öʝ            (12.25) 

ʙʫ ʝʨʜʘ ʝ- ʢʫʯʥʠ ʪʘʲʩʠʨ ʵʪʘʸʪʛʘʥ ʞʦʡʜʘʥ ʙʠʥʦʥʠ ʤʘʨʢʘʟ ʦסʠʨʣʠʛʠʛʘʯʘ ʙ˄ʣʛʘʥ 

ʤʘʩʦʬʘ. 

 
 

ʈʘʩʤ.12.6. ʌʘʟʦʚʠʡ ʙʠʢʠʨʣʠ ʢʦʵʬʬʠʮʠʝʥʪʥʠ ʘʥʠץʣʘʰ ʫʯʫʥ ʯʠʟʤʘ 

 

ʊʘʰץʠ ʤʦʤʝʥʪʛʘ ʠʯʢʠ ʨʘʤʘʣʘʨʥʠ ʪʘʷʥʯ  ʨʝʘʢʮʠʷʣʘʨʜʘʥ ״ʦʩʠʣ ʙʣ˄ʘʜʠʛʘʥ  

ʤʦʤʝʥʪʣʘʨʠ ץʘʨʰʠʣʠʢ ʢ˄ʨʩʘʪʘʜʠ, ʫhʥʠʥʛ ʫʯʫʥ ץʫʡʠʜʘʛʠ ʬʦʨʤʫʣʘʥʠ ʸʟʠʰʠʤʠʟ 

ʤʫʤʢʠʥ. 

....332211 +++= hRhRhRʄʚʨ           (12.26) 

ɹʫ ʪʝʥʛʣʘʤʘʜʘʥ ״ʘʨ ʙʠʪʪʘ ʙʠʟʣʘʨʥʠ ץʠʟʠץʪʠʨʛʘʥ ʨʘʤʘʥʠ ʪʘʷʥʯ ʨʝʘʢʮʠʷ 

 .ʘʨʰʠʣʠʛʠʥʠ ʪʦʧʠʰʠʤʠʟ ʤʫʤʢʠʥץ

ää
==

22 h

ehF

h

hM
R iʵʢʚibp

i                   (12.27) 

ʪʘʰץʠ ʤʦʤʝʥʪ           ʄ=Fʵʢʚ Öʝ 

ʝ - ״ʠʩʦʙʣʘʥʘyʪʛʘʥ ʨʘʤʘ ʫʯʫʥ 
2

ih
ʛʘ ʪʝʥʛ, ʫʥʜʘ 

ä
=

2

2

2 h

hF
R iʵʢʚ

i                         (12.28) 

 ʚʘ ʢʫʯ 1-ʛʘ (ʘʨʰʠʣʠʛʠץ ʤʦʤʝʥʪʛʘ) ʘʨʰʠʣʠʛʠʥʠץ ʘʨ ʙʠʪʪʘ ʨʘʤʘʥʠ ʵʣʘʩʪʠʢ׳

ʪʝʥʛ ʙ˄ʣʛʘʥʜʘ ʩʠʣʞʠʰʠ ʤʘʲʣʫʤ ʰʫʣʘʨʜʘʥ ʬʦʡʜʘʣʘʥʠʙ, ʙʠʟʣʘʨʥʠ ץʠʟʠץʪʠʨʘʸʪʛʘʥ 

ʨʘʤʘʥʠ ץ˄ʰʠʤʯʘ ʤʦʤʝʥʪʜʘʥ ״ʦʩʠʣ ʙ˄ʣʘʜʠʛʘʥ ʩʠʣʞʠʰʠʥʠ ʘʥʠץʣʘʰ ʤʫʤʢʠʥ. 
dii R=D11                     (12.29) 

ʙʫ ʬʦʨʤʫʣʘʛʘ (12.28) ʬʦʨʤʫʣʘʜʘʥ Ri ʚʘ (12.22) ʬʦʨʤʫʣʘʜʘʥ d ʥʠ ץʠʡʤʘʪʣʘʨʠ  

  :ʫʡʠʜʘʛʠ ʢ˄ʨʠʥʠʰʛʘ ʵʛʘ ʙ˄ʣʘʜʠץ ʡʠʣʩʘ, ʫ˄ץ
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ä
D=D

2

2
11

2 hF

hF

ʵʢʚ

iʵʢʚ
ʧʣi                  (12.30) 

 ʫʡʠʜʘʛʠץ  ʠʩʦʙʣʘʥʘʸʪʛʘʥ ʨʘʤʘʥʠ Fʵʢʚ ʢʫʯ ʪʘʲʩʠʨʠʜʘʥ ʬʘʟʦʚʠʡ ʩʠʣʞʠʰʠ׳

ʬʦʨʤʫʣʘ ʦʨץʘʣʠ ʪʦʧʠʣʘʜʠ: 

Dʧʨ =D
1+D11 

ɹʫʥʛʘ ʶץʦʨʠʜʘ ʘʥʠץʣʘʥʛʘʥ D¡ ʚʘ D¡¡  ץ˄ʡʩʘʢ, 

ö
ö

÷

õ

æ
æ

ç

å
+D=D
ä 2

2

2

1

h

h

ʧ

i
ʧʣʧʨ     ʙ˄ʣʘʜʠ.     (12.31) 

(12.31) ï ʬʦʨʤʫʣʘ ʙʠʥʦʛʘ ʪʘʲʩʠʨ ץʠʣʘʸʪʛʘʥ Fʵʢʚ ʢʫʯ ʥʘʪʠʞʘʩʠʜʘ  

 ʣʘʰʛʘ ʸʨʜʘʤ ʙʝʨʘʜʠ. ɹʫץʠʩʤʠ ʩʠʣʞʠʰʠʥʠ ʘʥʠץ ʠʩʦʙʣʘʥʘyʪʛʘʥ ʨʘʤʘʥʠ ʪʝʧʘ״

ʬʦʨʤʫʣʘʜʘʥ ʢ˄ʨʠʥʠʙ ʪʫʨʠʙʜʠʢʠ, 2- ʨʘʤʘ ʵʢʚʠʚʘʣʝʥʪ ʢʫʯ ʪʘʲʩʠʨʠʜʘʥ ʢ˄ʧʨʦץ 

ʩʠʣʞʠʡʜʠ. (12.31) ʛʘ m ʚʘ gʩ ʢʦʵʬʬʠʮʠʝʥʪʣʘʨʥʠ ץ˄ʡʩʘʢ, ʨʘʤʘʥʠ ʬʘʟʦʚʠʡ 

ʩʠʣʞʠʰʣʠʛʠ ʘʥʠץʣʘʥʘʜʠ. 

ö
ö

÷

õ

æ
æ

ç

å
+D=D
ä 2

2

2

2

1

h

h

ʧʩ

ʧʣʧʨ
g

m
,             (12.32) 

ʙʫ ʝʨʜʘ m- ץʫʨʠʣʘʸʪʛʘʥ ʨʘʤʘʥʠ ץ˄ʰʠʤʯʘ ʢʫʯʣʘʨʜʘʥ ʩʠʣʞʠʰʣʠʛʠʥʠ ʵʲʪʠʙʦʨʛʘ 

ʦʣʘʜʠʛʘʥ ʢʦʵʬʬʠʮʠʝʥʪ. 

H

n

D

F

max

ä
=m  ,                     (12.33) 

gʩ ï ʠʰʣʘʰ ʰʘʨʦʠʪʠʥʠ ʵʲʪʠʙʦʨʛʘ ʦʣʘʜʠʛʘʥ ʢʦʵʬʬʠʮʠʝʥʪ. 

 1 ʦʨʘʣʠץʣʠ ʨʘʤʘʣʘʨ ʫʯʫʥ  gʩ =0,9,  2-3 ʦʨʘʣʠץʣʠ ʨʘʤʘʣʘʨ ʫʯʫʥ gʩ =0,95. 

(12.32) ï ʬʦʨʤʫʣʘʜʘʛʠ  
ö
ö

÷

õ

æ
æ

ç

å
+
ä 2

2

2

2

1

h

h

ʧʩg

m
 ʠʩʤʠʥʠ Ŭʧʨ  ʜʝʙ ʙʝʣʛʠʣʘʙ ʦʣʩʘʢ ʚʘ ʙʫʥʛʘץ 

ʬʘʟʦʚʠʡ ʙʠʢʠʨʣʠʢ ʢʦʵʬʬʠʮʠʝʥʪʠ ʜʝʙ ʥʦʤ ʙʝʨʩʘʢ,  ʨʘʤʘʥʠ ʬʘʟʦʚʠʡ ʩʠʣʞʠʰʠ 

  :ʫʡʠʜʘʛʠʛʘ ʪʝʥʛ ʙ˄ʣʘʜʠץ

ȹʧʨ = ȹʧʣ  Ŀ Ŭʧʨ                  (12.34) 

ɹʠʟʥʠʥʛ ʤʠʩʦʣʠʤʠʟ ʫʯʫʥ ʬʘʟʦʚʠʡ ʙʠʢʠʨʣʠʢ ʢʦʵʬʬʠʮʠʝʥʪ ץʫʡʠʜʘʛʠ 

 :ʠʡʤʘʪʛʘ ʪʝʥʛץ

( )

nknk

ʧʨʧʣʧʨ

H

n

c

ʧʨ

EI

h

EI

h

D

F

h

h

n

22

max

2222

2

2

2

2

43,2738,02,72

31,1
1,187,762

1,115,2494

38,0
244872962

72

9

1

9,0

31,1

2

1

=Ö=ÖD=D

=
Ö

ÖÖ
==

=öö
÷

õ
ææ
ç

å

+++Ö
+=

ö
ö

÷

õ

æ
æ

ç

å
+=

ä

ä

a

m

g

m
a

 

ʌʘʟʦʚʠʡ ʩʠʣʞʠʰʠʥʠ ʪʦʧʛʘʥʜʘʥ ʢʝʡʠʥ ʨʘʤʘʥʠ ʫʩʪʫʥʠʜʘ ״ʦʩʠʣ ʙ˄ʣʘʸʪʛʘʥ 

ʵʛʠʣʫʚʯʠ ʤʦʤʝʥʪʣʘʨ ״ʠʩʦʙʣʘʥʘʜʠ. 



117  

 

max2

max2

max2

max2

MK
h

EI
KM

MK
h

EI
KM

MK
h

EI
Kʄ

MK
h

EI
KM

Bnp
nk

BB

B

Fnp
nk

c

B

F

H

Fnp
nk

c

H

F

Anp
nk

AA

+D=

+D=

+D=

+D=

              (12.35) 

ʕʛʫʚʯʠ ʤʦʤʝʥʪʣʘʨʥʠ ʪ˄סʨʠ ״ʠʩʦʙʣʘʥʛʘʥʣʠʛʠ ʫʣʘʨʥʠ ʫʩʪʫʥʜʘʛʠ ʪʝʧʘ ʚʘ 

ʧʘʩʪʢʠ ץʠʩʤʣʘʨʠʜʘ ץʠʷʣʠʛʠ ʙʠʨ ʭʠʣ ʙ˄ʣʛʘʥʣʠʛʠ ʙʠʣʘʥ ʠʩʙʦʪʣʘʥʘʜʠ. ׳ʠʩʦʙʜʘʥ 

ʷʥʛʣʠʰʠʙ ʢʝʪʤʘʩʣʠʢ ʫʯʫʥ, ״ʘʤʤʘ ״ʠʩʦʙʦʪʣʘʨʥʠ ʞʘʜʚʘʣʛʘ ʢʠʨʛʠʟʠʙ ץ˄ʡʠʣʘʜʠ. 

ɾʘʜʚʘʣ ץʫʡʠʜʘʛʠʯʘ ʪʫʟʠʣʘʜʠ: 

ʋʩʪʫʥʥʠ ʭʘʨʘʢʪʝʨʣʠ ʢʝʩʠʤʣʘʨʠʜʘ ʢʨʘʥ ʶʢʠ ʪʘʲʩʠʨʠʜʘʥ ״ʦʩʠʣ ʙ˄ʣʘʜʠʛʘʥ 

ʵʛʫʚʯʠ ʤʦʤʝʥʪʣʘʨ                                                                                      12.7 ʞʘʜʚʘʣ 
 ʏʘʧ ʫʩʪʫʥ ɶʥʛ ʫʩʪʫʥ 

ʂʝʩʠʤʣʘʨ  ʊʝʧʘ ʪʫʛʫʥʣʘʨʠ 

ʩʠʣʞʠʰ 

ʥʘʪʠʞʘʩʠʜʘ 

ɸʩʦʩʠʡ 

ʪʠʟʠʤʜʘ 

ʅʘʪʠʞʘʜʘ  ʊʝʧʘ ʪʫʛʫʥʣʘʨʠ 

ʩʠʣʞʠʰ 

ʥʘʪʠʞʘʩʠʜʘ 

ɸʩʦʩʠʡ 

ʪʠʟʠʤ-

ʜʘ 

ʅʘʪʠʞʘʜʘ  

 ȹ=1 ȹʧʨ   ȹ=1 ȹʧʨ   

1-1 -3,919 

2h

ʧʢEI
 

-107,5 134,27 26,77 3,919 107,5 44,22 151,72 

         

ȽȽ ï ȽȽ -0,2052 

2h

ʧʢEI
 

-5,63 - 269,07 - 274,7 -0,2052 5,63 - 88,61 - 82,98 

         

ȽȽȽ ï ȽȽȽ -0,2052 

2h

ʧʢEI
 

-5,63 112,37 106,74 -0,2052 5,63 37,01 42,64 

         

Ƚʋ ï ɯʋ 1,2674 

2h

ʧʢEI
 

34,76 - 47,57 - 12,8 1,2674 -34,76 - 15,66 - 50,42 

 

tk

B

FB

nk

H

FA

np

p

ʧʨʧʣʧʨ

h

MM

h

MM

R

R

+
=

+

-=ÖD=D aa

 

ɹʠʟʥʠʥʛ ʤʠʩʦʣ ʫʯʫʥ ʤʦʤʝʥʪ ʵʧʶʨʘʩʠʥʠ ץʠʷʣʠʛʠʥʠ ʪʝʢʰʠʨʘʤʠʟ ʯʘʧ ʫʩʪʫʥ 
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%1,0%100
48,28

44,2848,28

48,28
198,4

74,1068,12

44,28
602,10

7,27477,26

=Ö
-

=
+

=
-

=
+

=
-

ʬʘʨʢʠ

h

MM

h

Mʄ

tk

B

FB

nk

H

FA

 

ɶʥʛ ʫʩʪʫʥ 

%15,0%100
17,22

14,2217,22

17,22
198,4

42,5064,42

14,22
602,10

98,8272,151

1

1

1

1

=Ö
-

=
+

=
-

=
+

=
-

ʬʘʨʢʠ

h

MM

h

Mʄ

tk

B

B

F

nk

H

FA

 

 

1 ï 1 ʢʝʩʠʤ ʙ˄ʡʠʯʘ ʤʘʚʞʫʜ ʙ˄ʣʘʜʠʛʘʥ ץʠʨץʫʚʯʠ ʢʫʯʥʠ ץʫʡʠʜʘʛʠ ʬʦʨʤʫʣʘ 

ʙʠʣʘʥ ʪʦʧʠʣʘʜʠ: 

 

kH
h

MM
Q

nk

H

FA 44,28
602,10

7,27477,26
=

+
=

+
=      (12.36) 

1 ï 1 ʚʘ ȽȽ ï Ƚɯ ʢʝʩʠʤʜʘ ״ʦʩʠʣ ʙ˄ʣʘʜʠʛʘʥ ʙ˄ʡʣʘʤʘ ʢʫʯ Ɂ=Dmax ʯʘʧ ʫʩʪʫʥʜʘ ʚʘ 

Ɂ=Dmin ˄ʥʛ ʫʩʪʫʥʜʘ. 

 

12.5. ɻʦʨʠʟʦʥʪʘʣ ʶʢ ʪʘʲʩʠʨʠʛʘ ʨʘʤʘʥʠ ״ʠʩʦʙʠ. 

 

ʂʨʘʥ ʘʨʘʚʘʯʘʩʠ ʪʦʨʤʦʟ ץʠʣʠʰ ʥʘʪʠʞʘʩʠʜʘ, ʙʫ ʢʫʯ ״ʦʩʠʣ ʙ˄ʣʘʜʠ. ʈʘʤʘʥʠ ʙʫ 

ʢʫʯʛʘ ״ʠʩʦʙʣʘʰ ʪʘʨʪʠʙʠ ʶץʦʨʠʜʘ ʢʝʣʪʠʨʠʣʛʘʥ ʨʘʤʘʥʠ ʤʦʤʝʥʪ ʪʘʲʩʠʨʠʛʘ 

 ʦʩʠʣ״ ʠ ʶʢʣʘʨʜʘʥץʠʩʦʙʣʘʰ ʪʘʨʪʠʙʠʛʘ ˄ʭʰʘʡʜʠ. ʈʘʤʘʥʠ ʘʩʦʩʠʡ ʪʠʟʠʤʜʘ ʪʘʰ״

ʙ˄ʣʘʜʠʛʘʥ ʵʛʫʚʯʠ ʤʦʤʝʥʪʣʘʨʥʠ ץʫʡʠʜʘʛʠ ʬʦʨʤʫʣʘʣʘʨ ʦʨץʘʣʠ ʪʦʧʘʤʠʟ: 

ʤkHThKM

ʤkHThKM

ʤkHThKM

ʤkHʊhʂʄ

BB

FF

cc

ɸɸ

Ö-=ÖÖ-==

Ö=ÖÖ==

Ö=ÖÖ==

Ö-=ÖÖ-==

37,268,1467,1809543,0

58,168,1467,1806,0

57,128,1467,180455,0

03,218,1467,180761,0

      (12.37) 

 

ʊʘʷʥʯ ʨʝʘʢʮʠʷʣʘʨʠ ʵʩʘ 

kHTKR

kHTKR

AB

AA

5,1567,188303,0

17,367,181697,0

1

1

=Ö==

=Ö==
 

ɸʙʩʦʣʶʪ ʙʠʢʠʨʣʠʢ ʢʦʵʬʬʠʮʠʝʥʪʣʘʨ ʞʘʜʚʘʣʜʘʥ ʬʦʡʜʘʣʘʥʠʙ ʘʥʠץʣʘʥʘʜʠ ɚ, 

n ʚʘ Ŭ ʧʘʨʘʤʝʪʨʣʘʨʠʛʘ ʢ˄ʨʘ   284,0==
h

hʊʂl ,  1,0==
ʇʂ

ʊʂ

I

I
ʧ ,  189,0

8,14

8,22 ===
h

h
a  
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12.8-ʞʘʜʚʘʣ 

ʂʦʵʬʬʠ-

ʮʠʝʥʪʣʘʨ 

ɚ n=0,1 

Ŭ=0,1 Ŭ=0,189 Ŭ=0,2 

 

ʂɸ 

0,2 

0,284 

0,3 

- 0,023 

- 0,0272 

- 0,028 

 

- 0,0761  

- 0,067 

-0,08212 

- 0,085 

 

ʂʉ 

0,2 

0,284 

0,3 

0,02 

0,01244 

0,011 

 

0,0455 

0,079 

0,0496 

0,044 

 

ʂנ 

0,2 

0,284 

0,3 

0,026 

0,0218 

0,021 

 

0,06 

0,079 

0,0647 

0,062 

 

ʂɺ 

0,2 

0,284 

0,3 

-0,069 

-0,07236 

-0,073 

 

- 0,09543 

-0,084 

-0,0983 

0,101 

 
1

ɸʂ  

0,2 

0,284 

0,3 

0,054 

0,05484 

0,055 

 

0,1697 

0,183 

0,18384 

0,184 

 
1

ɺʂ  

0,2 

0,284 

0,3 

0,946 

0,94516 

0,945 

 

0,8303 

0,817 

0,81616 

98,16 

 

ʂʘʥʦʥʠʢ ʪʝʥʛʣʘʤʘʥʠ 0=+DÖ pRR  ʝʯʠʰ ʫʯʫʥ ʨʘʤʘʥʠ ʪʝʧʘ ʪʫʛʫʥʣʘʨʠʜʘ 

ʪʘʰץʠ ʶʢʣʘʨʜʘʥ ״ʦʩʠʣ ʙ˄ʣʘʜʠʛʘʥ ʪʘʷʥʯ ʨʝʘʢʮʠʷʩʠʥʠ ʪʦʧʠʰ ʢʝʨʘʢ. 

ʂʨʘʥ ʘʨʘʚʘʯʘʩʠ ʪʦʨʤʦʟ ץʠʣʠʰ ʥʘʪʠʞʘʩʠʜʘ ʛʦʨʠʟʦʥʪʘʣ ʢʫʯ ״ʦʩʠʣ ʙ˄ʣʘʜʠ. ʋ 

ʨʘʤʘʥʠ ʙʠʨ ʪʦʤʦʥʠʛʘ ʪʘʲʩʠʨ ץʠʣʘʜʠ ʜʝʙ ץʘʙʫʣ ץʠʣʠʥʛʘʥ. ʐʫʥʠʥʛ ʫʯʫʥ ʪʘʰץʠ 

ʶʢʣʘʨ ʪʘʲʩʠʨʠʜʘʥ ʨʘʤʘʥʠ ʪʝʧʘ ʪʫʛʫʥʠʜʘ ״ʦʩʠʣ ʙ˄ʣʘʜʠʛʘʥ ʪʘʷʥʯ ʨʝʘʢʮʠʷʩʠ 

 .ʘʣʠ ʪʦʧʠʣʘʜʠץʫʡʠʜʘʛʠ ʬʦʨʤʫʣʘ ʦʨץ

kHRR Bp 5,15==                   (12.38) 

ɹʫ ʪʘʷʥʯ ʨʝʘʢʮʠʷʥʠ ʙʠʨʠʥʯʠ ʬʦʨʤʫʣʘʛʘ ץ˄ʡʠʙ ʨʘʤʘʥʠ ʪʝʧʘ ʪʫʛʫʥʠʥʠ 

ʩʠʣʞʠʰʠʥʠ ץʫʡʠʜʘʛʠʯʘ ʘʥʠץʣʘʥʘʜʠ: 

 

nknk

p

ʧʣ
EI

h

EI

h

R

R 22 15,22

7,0

5,15
==-=D            (12.39) 

 

ʂʝʡʠʥ ״ʠʩʦʙʣʘʸʪʛʘʥ ʨʘʤʘʥʠ ʬʘʟʦʚʠʡ ʩʠʣʞʠʰʠ ʪʦʧʠʣʘʜʠ, 

 

nknk

ʧʨʧʣʧʨ
EI

h

EI

h 22

42,838,0
15,22

=Ö=ÖD=D a           (12.40) 

 

ʈʘʤʘ ʫʩʪʫʥʠʥʠ ʭʘʨʘʢʪʝʨʣʠ ʢʝʩʠʤʣʘʨʜʘ ״ʦʩʠʣ ʙ˄ʣʘʜʠʛʘʥ ʵʛʫʚʯʠ ʤʦʤʝʥʪʣʘʨ 

 ;ʣʘʥʘʜʠץʘʣʠ ʘʥʠץʫʡʠʜʘʛʠ ʬʦʨʤʫʣʘʣʘʨ ʦʨץ
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ʏʘʧ ʫʩʪʫʥʜʘ 

                       
ThK

h

EI
KM

ThK
h

EI
KM

ThK
h

EI
KM

ThK
h

EI
KM

Bnp
nk

BB

Fnp
nk

FF

cnp
nk

cc

Anp
nk

AA

+D=

+D=

+D=

+D=

2

2

2

2

                   (12.41) 

ɶʥʛ ʫʩʪʫʥʜʘ 

189,0
8,14

8,2

2

1

2

1

2

1

===

D=

D=

D=

h

x

h

EI
KM

h

EI
KM

h

EI
KM

np
nk

BB

np
nk

cc

np
nk

AA

a

     

          

ɻʦʨʠʟʦʥʪʘʣ ʶʢ ʪʘʲʩʠʨʠʜʘʥ ʨʘʤʘ ʫʩʪʫʥʣʘʨʠʥʠ ʭʘʨʘʢʪʝʨʣʠ ʢʝʩʠʤʣʘʨʠʜʘ 

 .ʠʩʦʙʠʡ ʵʛʫʚʯʠ ʤʦʤʝʥʪʣʘʨ״ ʦʩʠʣ ʙ˄ʣʘʜʠʛʘʥ״

 

12.9-ʞʘʜʚʘʣ 
ʍʘʨʘʢʪʝʨʣʠ 

ʢʝʩʠʤʣʘʨ 

ʏʘʧ ʫʩʪʫʥ ɶʥʛ ʫʩʪʫʥ 

ʊʝʧʘ ʪʫʛʫʥʣʘʨʠ ʩʠʣʞʠʰ 

ʥʘʪʠʞʘʩʠʜʘ 

ɸʩʦʩʠʡ 

ʪʠʟʠʤʜʘ 
 

ʍʠʩʦʙʠʡ 

ñʄò 

ʊʝʧʘ 

ʪʫʛʫʥʣʘʨʠ 

ʩʠʣʞʠʰ 

ʥʘʪʠʞʘʩʠʜʘ 

ʍʠʩʦʙʠʡ 

ñʄò 

ȹ=1 ȹʧʨ 

1-1 
-3,919 

2h

ʧʢEI
 

- 33 - 21,03 - 54,03 33 33 

 

ȽȽ ï ȽȽ -0,2052 

2h

ʧʢEI
 

- 1,73 12,57 10,84 1,73 1,73 

 

ȽȽȽ ï ȽȽȽ -0,2052 

2h

ʧʢEI
 

- 1,73 12,57 10,84 1,73 1,73 

 18,63              16,58           2,045                                             נ

Ƚʋ ï ɯʋ 
1,2674 

2h

ʧʢEI
 

10,67 - 26,37 - 15,7 - 10,67 - 10,67 
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ʈʘʩʤ.12.7. ɻʦʨʠʟʦʥʪʘʣ ʶʢʜʘʥ ״ʦʩʠʣ ʙ˄ʣʘʜʠʛʘʥ ʵʛʫʚʯʠ ʤʦʤʝʥʪ ʵʧʶʨʘʩʠ 

ñנò ʢʝʩʠʤʜʘʛʠ ʤʦʤʝʥʪ ʫʯʙʫʨʯʘʢʣʘʨ ˄ʭʰʘʰʠʜʘʥ ʬʦʡʜʘʣʘʥʠʙ ʘʥʠץʣʘʥʘʜʠ: 

( ) ( )

ʢʅʤʄʄʄ

kHʤMM
h

h
ʄ

h

M

h

ʄʄ

ʩʭF

CB

KT

TOK
ʭ

ʊʆʂ

x

KT

ʩɺ

045,273,1775,3

775,373,167,10
198,4

278,1

.

..

...

=-=-=

=+=+=

=
+

 

ɹʠʨʠʥʯʠ ʢʝʩʠʤʜʘʛʠ ץʠʨץʫʚʯʠ ʢʫʯ ץʫʡʠʜʘʛʠ ʬʦʨʤʫʣʘ ʦʨץʘʣʠ ʘʥʠץʣʘʥʘʜʠ: 

kH
h

MM
Q

nk

CA 12,6
602,10

84,1003,54
=

+
=

+
=          (12.42) 

 

12.6.  ʐʘʤʦʣ ʶʢʠ ʪʘʲʩʠʨʠʛʘ ʨʘʤʘʥʠ ״ʠʩʦʙʠ 

 

ʈʘʤʘʥʠ ʙʫ ʢʫʯʛʘ ״ʠʩʦʙʣʘʰ ʪʘʨʪʠʙʠ ʶץʦʨʠʜʘ ʢʝʣʪʠʨʠʣʛʘʥ ʨʘʤʘʥʠ ʤʦʤʝʥʪ 

ʚʘ ʛʦʨʠʟʦʥʪʘʣ ʶʢ ʪʘʲʩʠʨʠʛʘ ״ʠʩʦʙʣʘʰ ʪʘʨʪʠʙʠʛʘ ˄ʭʰʘʡʜʠ. ʈʘʤʘʥʠ ʘʩʦʩʠʡ 

ʪʠʟʠʤʠʜʘ ʪʘʰץʠ ʸʡʤʘ ʶʢʣʘʨʜʘʥ ״ʦʩʠʣ ʙ˄ʣʘʜʠʛʘʥ ʵʛʫʚʯʠ ʤʦʤʝʥʪʣʘʨʥʠ ץʫʡʠʜʘʛʠ 

ʬʦʨʤʫʣʘʣʘʨ ʦʨץʘʣʠ ʪʦʧʠʣʘʜʠ: 

 

ʏʘʧ ʫʩʪʫʥʜʘ                                              ɶʥʛ ʫʩʪʫʥʜʘ 

2

2

2

hqKM

hqKM

hqʂʄ

bBB

bcc

bɸɸ

ÖÖ=

ÖÖ=

ÖÖ=

                                            
211

211

211

hqKM

hqKM

hqKM

bBB

bCc

bAA

ÖÖ-=

ÖÖ-=

ÖÖ-=

    (12.43) 

 

ʊʘʷʥʯ ʨʝʘʢʮʠʷʣʘʨʠ ʵʩʘ ץʫʡʠʜʘʛʠʣʘʨʜʘʥ ʘʥʠץʣʘʥʘʜʠ: 

 

hqKR

hqKR

bBB

bAA

ÖÖ=

ÖÖ=

1

1

                                              
hqKR

hqKR

bBB

bAA

ÖÖ=

ÖÖ=

111

111

 

 

ɸʙʩʦʣʶʪ ʙʠʢʠʨʣʠʢ ʢʦʵʬʬʠʮʠʝʥʪ ץʠʡʤʘʪʣʘʨʠ ʞʘʜʚʘʣʜʘʥ ʬʦʡʜʘʣʘʥʠʙ 

ʘʥʠץʣʘʥʘʜʠ: 
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12.10-ʞʘʜʚʘʣ 

ʢʦʵʬʬʠʮʠʝʥʪʣʘʨ ɚ n=0,1 

ʂɸ 0,2 

0,284 

0,3 

- 0,108 

- 0,1156 

- 0,117 

ʂʉ 0,2 

0,284 

0,3 

0,025 

0,0334 

0,035 

ʂɺ 0,2 

0,284 

0,3 

- 0,042 

- 0,04872 

- 0,050 
1

ɸʂ  0,2 

0,284 

0,3 

0,566 

0,5677 

0,568 
1

ɺʂ  0,2 

0,284 

0,3 

0,4334 

0,4323 

0,432 

 

ʏʘʧ ʫʩʪʫʥʜʘ ״ʦʩʠʣ ʙ˄ʣʘʸʪʛʘʥ ʤʦʤʝʥʪʣʘʨ 

ʤkHhqKM

ʤkHhqKM

ʤkʅhqKM

bBB

bcc

bAA

Ö-=ÖÖ-=ÖÖ=

Ö=ÖÖ=ÖÖ=

Ö-=ÖÖ-=ÖÖ=

27,368,14399,304872,0

87,248,14399,30334,0

07,868,14399,31156,0

2

22

22

 

ʊʘʷʥʯ ʨʝʘʢʮʠʷʣʘʨ 

kHhqKR

kHhqKR

bBB

bAA

75,218,14399,34323,0

56,288,14399,35677,0

1

1

=ÖÖ=ÖÖ=

=ÖÖ=ÖÖ=
 

ɶʥʛ ʫʩʪʫʥʜʘ ״ʦʩʠʣ ʙ˄ʣʘʸʪʛʘʥ ʤʦʤʝʥʪʣʘʨ 

ʤkHhqKM

ʤkHhqKM

ʤkHhqKM

bBB

bcc

bAA

Ö=ÖÖ=ÖÖ=

Ö-=ÖÖ-=ÖÖ=

Ö=ÖÖ=ÖÖ=

21,278,1455,204872,0

66,188,1455,20334,0

57,648,1455,21156,0

221

2211

2211

 

ʊʘʷʥʯ ʨʝʘʢʮʠʷʣʘʨ 

kHhqKR

kHhqKR

cBB

bAA

32,168,1455,24323,0

42,218,1455,25677,0

111

111

=ÖÖ=ÖÖ=

=ÖÖ=ÖÖ=
 

ʈʘʤʘʥʠ ʪʝʧʘ ʪʫʛʫʥʣʘʨʠʜʘ ʪʘʰץʠ ʶʢʣʘʨʜʘʥ ״ʦʩʠʣ ʙ˄ʣʘʜʠʛʘʥ ʪʘʷʥʯ 

ʨʝʘʢʮʠʷʩʠ 

kHWRRR BBBp 96,5989,2132,1675,211 =++=++=  

ʈʘʤʘʥʠ ʪʝʧʘ ʪʫʛʫʥʠʥʠ ʩʠʣʞʠʰʠ 
R

Rp

nʣ -=D ʥʠ ʘʥʠץʣʘʙ 

nknk

ʧʣ
EI

h

EI

h 22

65,85
7,0

96,59
=

Ö
=D               (12.44) 

ʋʩʪʫʥʣʘʨʥʠ ʭʘʨʘʢʪʝʨʣʠ ʢʝʩʠʤʣʘʨʜʘ ״ʦʩʠʣ ʙ˄ʣʘʜʠʛʘʥ ״ʠʩʦʙʣʠ ʵʛʫʚʯʠ 

ʤʦʤʝʥʪʣʘʨ ʪʦʧʠʣʘʜʠ 
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hqK
h

EI
KR

hqK
h

EI
KR

hqK
h

EI
KM

hqK
h

EI
KM

hqK
h

EI
KM

bBnn
nk

BB

bBnn
nk

BB

bBnn
nk

BB

bcnn
nk

cc

bAnn
nk

AA

ÖÖ+D=

ÖÖ+DÖ=

ÖÖ+DÖ=

ÖÖ+DÖ=

ÖÖ+DÖ=

11

3

11

1

3

1

2

2

2

2

2

2

              (12.45)    

ʐʘʤʦʣ ʶʢʠ ʪʘʲʩʠʨʠʜʘʥ ʨʘʤʘ ʫʩʪʫʥʣʘʨʠʥʠ ʭʘʨʘʢʪʝʨʣʠ ʢʝʩʠʤʣʘʨʠʜʘ ״ʦʩʠʣ 

ʙ˄ʣʘʜʠʛʘʥ ״ʠʩʦʙʠʡ ʵʛʫʚʯʠ ʤʦʤʝʥʪʣʘʨ: 

12.11-ʞʘʜʚʘʣ 
ʍʘʨʘʢ-

ʪʝʨʣʠ  

ʢʝʩʠʤʣʘʨ 

ʏʘʧ ʫʩʪʫʥ ɶʥʛ ʫʩʪʫʥ 

ʊʝʧʘ ʪʫʛʫʥʣʘʨʠ 

ʩʠʣʞʠʰ 

ʥʘʪʠʞʘʩʠʜʘ 

ɸʩʦʩʠʡ 

ʪʠʟʠʤʜʘ 

-ʠʩʦ׳

ʙʠʡ 

ñʄò 

ʊʝʧʘ 

ʪʫʛʫʥʣʘʨʠ 

ʩʠʣʞʠʰ 

ʥʘʪʠʞʘʩʠʜʘ 

ȹʧʣ 

ɸʩʦʩʠʡ 

ʪʠʟʠʤʜʘ 

 ʠʩʦʙʠʡ ñʄò׳

ȹ=1 ȹʧʣ 

1 ï 1 -3,919 

2h

ʧʢEI
 

- 335,66 - 86,07 - 421,7 335,66 64,57 400,2 

ɯɯ ï ɯɯ 

ɯɯɯ ï ɯɯɯ 

-0,2052 

2h

ʧʢEI
 

- 17,58 24,87 7,3 17,58 - 18,66 - 1,08 

ɯʋ ï ɯʋ 1,2674 

2h

ʧʢEI
 

108,55 - 36,27 72,28 - 108,55 27,21 - 81,34 

ʋʩʪʫʥʥʠ ʙ˄ʡʣʘʤʘ ʙ˄ʡʠʯʘ ʪʘʲʩʠʨ ץʠʣʘʸʪʛʘʥ ʢʫʯ ʢʘʤʣʠʛʠ ʫʯʫʥ ʵʲʪʠʙʦʨʛʘ 

ʦʣʠʥʤʘʡʜʠ.  

 
 

ʈʘʩʤ.12.8. ʐʘʤʦʣ ʶʢʠʜʘʥ ״ʦʩʠʣ ʙ˄ʣʘʜʠʛʘʥ ʵʛʫʚʯʠ ʤʦʤʝʥʪ ʵʧʶʨʘʩʠ 
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1 ï 1 ʢʝʩʠʤ ʙ˄ʡʠʯʘ ״ʦʩʠʣ ʙ˄ʣʘʜʠʛʘʥ ץʠʨץʤʘ ʢʫʯ ʪʘʷʥʯ ʨʝʘʢʮʠʷʣʘʨʠʥʠ 

ʡʠסʠʥʜʠʩʠʛʘ ʪʝʥʛ. 

               ʏʘʧ ʫʩʪʫʥʜʘ  kHRRQ A

q

AA 54,5898,2956,28 =+=+= D  

ɶʥʛ ʫʩʪʫʥʜʘ   kHRRQ
A

q

AA 4,5198,2942,2111

1 =+=+= D         (12.46) 

ɹʠʨʠʥʯʠ ʢʝʩʠʤ ʙ˄ʡʠʯʘ ʪʦʧʛʘʥ ץʠʨץʤʘ ʢʫʯʣʘʨʠʥʠ ʪ˄סʨʠ ״ʠʩʦʙʣʘʥʛʘʥʣʠʛʠ 

 .ʫʡʠʜʘʛʠ ʪʝʥʛʣʘʤʘ ʙʠʣʘʥ ʠʩʙʦʪʣʘʥʘʜʠץ

( )
( )

kHkH

WhqqQQ bbbAA

935,10994,109

89,218,1455,2399,34,5154,58

1
1

º

++=+

++=+

          (12.47) 

ʐʫʥʜʘʡ ץʠʣʠʙ, ʨʘʤʘʛʘ ʪʘʲʩʠʨ ʵʪʘʜʠʛʘʥ ʶʢʣʘʨʜʘʥ ״ʦʩʠʣ ʙ˄ʣʘʜʠʛʘʥ 

ʢʫʯʣʘʥʠʰʣʘʨʥʠ ʘʥʠץʣʘʜʠʢ. ʕʥʜʠ ʙʠʟʣʘʨʥʠ ץʠʟʠץʪʠʨʘʜʠʛʘʥ ʢʝʩʠʤʜʘ ״ʠʩʦʙʣʠ 

ʢʫʯʣʘʥʠʰʣʘʨʥʠʥʛ ʘʥʠץʣʘʰ ʫʯʫʥ ʫʤʫʤʠʡ ʞʘʜʚʘʣ ʪʫʟʠʣʘʜʠ ʚʘ ʙʫ ʞʘʜʚʘʣʛʘ ״ʘʨ 

ʭʠʣ ʶʢʣʘʨʜʘʥ ʫʩʪʫʥʥʠ ʭʘʨʘʢʪʝʨʣʠ ʢʝʩʠʤʣʘʨʠʜʘ ״ʦʩʠʣ ʙ˄ʣʘʜʠʛʘʥ ʵʛʫʚʯʠ 

ʤʦʤʝʥʪʣʘʨʥʠ, ץʠʨץʫʚʯʠ ʚʘ ʙ˄ʡʣʘʤʘʩʠʛʘ ʪʘʲʩʠʨ ʵʪʘʸʪʛʘʥ ʢʫʯʣʘʨʥʠ ʢʠʨʠʪʠʣʘʜʠ. 

ʋʤʫʤʠʡ ʞʘʜʚʘʣ                                                                              12.12 - 

ʞʘʜʚʘʣ 
ʖʢ 

ˉ 

ʊʘʲʩʠʨ 

ʵʪʘʸʪʛʘʥ 

ʶʢ ʚʘ ʫʥ-

ʜʘʥ ״ʦʩʠʣ 

ʙ˄ʣʘʜʠʛʘʥ 

ʵʧʶʨʘ 

Ɋ ʋʩʪʫʥʥʠ ʭʘʨʘʢʪʝʨʣʠ ʢʝʩʠʤʣʘʨʠ 

1 ï 1 ɯɯ ï ɯɯ  ɯɯɯ ï ɯɯɯ  ɯʋ ï ɯʋ  

Q N ʄ N ʄ N ʄ N ʄ 

1 

 
 

1 31,76 604,8 315,78 604,8 -20,99 604,8 -172,19 604,8 -305,45 

2 

 

1 
0,9 

0,8 

0,6 

6,6 
5,94 

5,28 

3,96 

126 
113,4 

100,8 

75,6 

65,68 
59,11 

52,54 

39,4 

126 
113,4

100,8 

75,6 

- 4,37 
- 3,93 

-3,5 

- 2,62 

126 
113,4 

100,8 

75,6 

- 35,82 
32,24 

-28,66 

-21,49 

126 
113,4 

100,8 

75,6 

- 63,53 
- 57,18  

- 50,82 

-38,12 

3  

 

1 

0,9 

0,8 
0,6 

28,44 

25,6 

22,75 
17,06 

762,87 

686,6 

610,3 

457,7 

26,77 

24,1 

21,42 
16,06 

762,87 

686,6 

610,3 

457,7 

-274,7 

-247,2 
-219,76 

-164,82 

- 106,74 

96,07 

85,39 
64,04 

- -12,8 

-11,52 

-10,24 
-7,68 

 

4  

 

1 

0,9 

0,8 

0,6 

22,14 

19,93 

17,71 

13,28 

251,24 

226,1 

201 

150,7 

151,72 

136,55 

121,38 

91,03 

251,24 

226,1 

201 

150,7 

-82,98 

-74,68 

-66,38 

-49,79 

- 42,64 

38,38 

4,11 

25,58 

- -50,42 

-45,38 

-40,34 

-30,25 
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5 

 

1 

0,9 
0,8 

0,6 

6,12 

5,51 
4,9 

3,67 

- -54,03 

-48,63 
-43,22 

-32,42 

- 108,84 

9,76 
8,67 

6,5 

- 10,84 

9,76 
8,67 

6,5 

- -15,7 

-14,1 
-12,56 

-9,42 

6 

 

1 
0,9 

0,8 

0,6 

2,95 
2,66 

2,36 

1,77 

- 33 
29,7 

26,4 

19,8 

- 1,73 
1,56 

1,38 

1,04 

- 1,73 
1,56 

1,38 

1,04 

- -10,67 
-9,6 

-8,54 

-6,4 

7 

 

1 
0,9 

0,8 

0,6 

58,54 
52,69 

46,83 

35,12 

- -421,7 
-379,5 

-337,4 

-253 

- 7,3 
6,57 

5,84 

4,38 

- 7,3 
6,57 

5,84 

4,38 

- 72,28 
65,05 

57,82 

43,37 

8 

 

1 

0,9 

0,8 
0,6 

51,4 

46,26 

41,12 
30,84 

- 400,2 

360,2 

320,16 
240,1 

- -1,08 

-0,97 

-0,86 
-0,65 

- -1,08 

-0,97 

-0,86 
-0,65 

- -81,34 

-73,2 

-65,07 
-48,8 

ʖʢʣʘʨʥʠʥʛ ʙʠʨʛʘʣʠʢʜʘ ʵʥʛ ʥʦץʫʣʘʡ ʪʘʲʩʠʨ ץʠʣʠʰʠ ʥʘʪʠʞʘʩʠʜʘ 

ʫʩʪʫʥʣʘʨʥʠʥʛ ʭʘʨʘʢʪʝʨʣʠ ʢʝʩʠʤʣʘʨʠʜʘ ״ʠʩʦʙʠʡ ״ʦʩʠʣ ʙ˄ʣʘʜʠʛʘʥ ʢʫʯʣʘʨ 

ʘʥʠץʣʘʥʘʜʠ. 

ʈʘʤʘ ʵʣʝʤʝʥʪʣʘʨʜʘ ״ʠʩʦʙʠʡ ʢʫʯʣʘʨʥʠ ʘʥʠץʣʘʰ. 

12.13.ʞʘʜʚʘʣ 
ʖʢʣʘʨʥʠʥʛ 

ʙʠʨʛʘʣʠʢʜʘ 

ʪʘʲʩʠʨʠ 

ʋʩʪʫʥʥʠʥʛ ʭʘʨʘʢʪʝʨʣʠ ʢʝʩʠʤʣʘʨʠ 

 1 -1  ɯɯ-ɯɯ ɯɯɯ ï ɯɯɯ ɯʋ -ɯʋ 

ɸʩʦʩʠʡ 

ʶʢʣʘʨʥʠʥʛ 

ʪʘʲʩʠʨʠ 

ʄʤʘʭ 

N 

715,98 

604,8 

-

285,54 

1367,6

7 

-208,01 

730,8 

-

386,79 

604,8 

ʖʢ ˉ 1,8 1,3,5 1,2 1,8 

ʄʤʘʭ 

N 

1367,7 

396,58 

1367,6

7 

-

285,54 

730,8 

-208,01 

730,8 

-369 

ʖʢ ˉ 1,3,5 1,3,5 1,2 1,2 

 ʰʠʤʯʘ˄פ

ʶʢʣʘʨʥʠʥʛ 

ʪʘʲʩʠʨʠ 

ʄʤʘʭ 

N 

863,16 

881,4 

-282,1 

1392,2 

-205,3 

718,2 

-466,2 

705,6 

ʖʢ ˉ 1,8,4,6,

2 

1,3,52,

8 

1,2,8 1,8,2,4,

6 

ʄʤʘʭ 

N 

1392,2 

441 

1392,2 

-281,5 

730,8 

-208,01 

730,8 

-369 

ʖʢ ˉ 1,3,5,2 1,3,5,2 1,2 1,2 

 

ʅʘʟʦʨʘʪ ʩʘʚʦʣʣʘʨʠ. 

1. ʂ˄ʥʜʘʣʘʥʛ ʨʘʤʘʥʠʥʛ ״ʠʩʦʙʠʥʠ ʩʦʜʜʘʣʘʰʪʠʨʘʜʠʛʘʥ ʰʘʨʪʣʘʨ. 

2. ʂ˄ʥʜʘʣʘʥʛ ʨʘʤʘʥʠ ʜʦʠʤʠʡ ʪʘʲʩʠʨ ʵʪʘʸʪʛʘʥ ʶʢʢʘ ״ʠʩʦʙʠ. 

3. ʂ˄ʥʜʘʣʘʥʛ ʨʘʤʘʥʠ ʢʨʘʥ ʶʢʠʛʘ ״ʠʩʦʙʠ. 

4. ʌʘʟʦʚʠʡ ʙʠʢʠʨʣʠʢ ʢʦʵʬʬʠʮʠʝʥʪʠ ץʘʥʜʘʡ ʘʥʠץʣʘʥʘʜʠ? 

5. ʂ˄ʥʜʘʣʘʥʛ ʨʘʤʘʥʠ ʰʘʤʦʣ ʶʢʠʛʘ ״ʠʩʦʙʠ. 
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6. ʂ˄ʥʜʘʣʘʥʛ ʨʘʤʘʥʠʥʛ ʵʣʝʤʝʥʪʣʘʨʠʜʘ ʤʘʚʞʫʜ ʙ˄ʣʘʜʠʛʘʥ ״ʠʩʦʙʠʡ ʢʫʯ 

 ?ʣʘʥʘʜʠץʘʥʜʘʡ ʘʥʠץ

  

 

13 ʙʦʙ. ʂɶʅɼɸʃɸʅɻ  ʈɸʄɸ  ʕʃɽʄɽʅʊʃɸʈʅʀ ׳ʀʉʆɹʀ 

 

13.1. ʌʝʨʤʘʥʠ ״ʠʩʦʙʣʘʰ ʪʘʨʪʠʙʠ 

 

1.ʌʝʨʤʘ ʫʟʫʥʣʠʛʠ ʙ˄ʡʠʯʘ ʪʘʲʩʠʨ ʵʪʘʸʪʛʘʥ ʸʡʤʘ ʶʢʥʠ ʪʫʛʫʥʛʘ ʪʘʲʩʠʨ 

ʵʪʘʸʪʛʘʥ ʪʠʢ ʤʘʭʘʣʣʠʡ ʶʢʢʘ ʢʝʣʪʠʨʠʙ ʦʣʠʥʘʜʠ; 

ʘ) ʜʦʠʤʠʡ ʪʘʲʩʠʨ ʵʪʘʸʪʛʘʥ ʶʢʜʘʥ: 

bqF nÖ=          (13.1) 

ʙ) ʚʘץʪʠʥʯʘ ץʠʩץʘ ʤʫʜʜʘʪʜʘ ʪʘʲʩʠʨ ʵʪʘʸʪʛʘʥ ʶʢʜʘʥ 

bqF cc Ö=           (13.2) 

2. ʄʘʢʩʚʝʣʣ ï ʂʨʝʤʦʥʘ ʜʠʘʛʨʘʤʤʘʩʠʜʘʥ ʬʦʡʜʘʣʘʥʠʙ, ʬʝʨʤʘʥʠʥʛ 

ʵʣʝʤʝʥʪʣʘʨʠʜʘ ״ʦʩʠʣ ʙ˄ʣʘʜʠʛʘʥ ʢʫʯʣʘʨ ʘʥʠץʣʘʥʘʜʠ. 

3. ʌʝʨʤʘʥʠʥʛ ʪʘʷʥʯʠʛʘ ʪʘʲʩʠʨ ʵʪʘʸʪʛʘʥ ʙʠʨʣʠʢ ʤʦʤʝʥʪʠʥʠ ʠʢʢʠʪʘ 

ʛʦʨʠʟʦʥʪʘʣ ʢʫʯʛʘ ʢʝʣʪʠʨʠʙ ʦʣʠʙ, ʫʣʘʨʜʘʥ ʬʝʨʤʘʥʠʥʛ ʵʣʝʤʝʥʪʣʘʨʠʜʘ ״ʦʩʠʣ 

ʙ˄ʣʘʜʠʛʘʥ ʢʫʯʣʘʨ ʘʥʠץʣʘʥʘʜʠ. 

ʈʘʤʘʥʠʥʛ ʪʝʧʘ ʪʫʛʫʥʠʜʘ ʶʢʣʘʨʥʠ ʥʦץʫʣʘʡ ʙʠʨʛʘʣʠʢʜʘ ʪʘʲʩʠʨ ץʠʣʠʰʠ 

ʥʘʪʠʞʘʩʠʜʘ ʯʘʧ ʫʩʪʫʥʠ (ʄ ʯʘʧ) ʚʘ ˄ʥʛ ʫʩʪʫʥʠ (ʄ ˄ʥʛ)ʜʘ ״ʦʩʠʣ ʙ˄ʣʘʜʠʛʘʥ 

ʤʦʤʝʥʪʣʘʨ ʘʥʠץʣʘʥʘʜʠ. 

ʌʝʨʤʘʥʠʥʛ ʵʣʝʤʝʥʪʣʘʨʠʜʘ ʪʘʷʥʯ ʤʦʤʝʥʪʣʘʨʠʜʘʥ ״ʦʩʠʣ ʙ˄ʣʘʜʠʛʘʥ 

ʢʫʯʣʘʨʥʠ ץʫʡʠʜʘʛʠ ʬʦʨʤʫʣʘ ʦʨץʘʣʠ ʘʥʠץʣʘʥʘʜʠ: 

ʫʥʛʫʥʛʯʘʧʯʘʧ MSMSS Ö+Ö=              (13.3) 

ʄʠʩʦʣ ʝʯʠʤʠ ʫʯʫʥ ʤʘ״ʘʣʣʠʡ ʬʝʨʤʘ ʪʫʛʫʥʠʛʘ ʪʘʲʩʠʨ ʵʪʘʸʪʛʘʥ ʢʫʯʣʘʨʥʠ 

ʪʦʧʘʤʠʟ: 

kHbqF

kHbqF

c

n

2,2534,8

96,120332,40

=Ö=Ö=

=Ö=Ö=
 

ʄʘʢʩʚʝʣʣ ï ʂʨʝʤʦʥʘ ʜʠʘʛʨʘʤʤʘʩʠʥʠ ץʫʨʘʤʠʟ: 

ʈʘʤʘʥʠʥʛ ʪʝʧʘ ʪʫʛʫʥʣʘʨʠʜʘ ״ʦʩʠʣ ʙ˄ʣʘʸʪʛʘʥ ʤʦʤʝʥʪʣʘʨ, ʯʘʧ 

ʫʩʪʫʥʠʜʘ: 
ʄʯʘʧ= - 466,2 ʢʅĿʤ 

ʙʫ ʵʛʫʚʯʠ ʤʦʤʝʥʪ ץʫʡʠʜʘʛʠ ʶʢʣʘʨ ˉ1,8,2,4,6 ʙʠʨʛʘʣʠʢʜʘ ʪʘʲʩʠʨ ʵʪʠʰ 

ʥʘʪʠʞʘʩʠʜʘ ״ʦʩʠʣ ʙ˄ʣʘʜʠ. 

ɶʥʛ ʫʩʪʫʥʠʜʘ: 

ʄ˄ʥʛ= - 305,45 +65,05 ï 50,82 ï 7,68 ï 9,42 = - 308,3 ʢʅĀʤ 

ʖʢʣʘʨ ˉ 1,7,2,3,5. 

ʌʝʨʤʘʥʠʥʛ ʵʣʝʤʝʥʪʣʘʨʠʜʘ ʪʘʷʥʯ ʤʦʤʝʥʪʣʘʨʠʜʘʥ ״ʦʩʠʣ ʙ˄ʣʘʜʠʛʘʥ 

ʢʫʯʣʘʨʥʠ ץʫʡʠʜʘʛʠ ʬʦʨʤʫʣʘ ʦʨץʘʣʠ ʘʥʠץʣʘʥʘʜʠ: 

S=SʯʘʧĿʄʯʘʧ+S˄ ʥʛĀʄ˄ʥʛ 
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ʌeʨʤaʥʠʥʛ ʵʣʝʤeʥʪʣaʨʠʜa ʜoʠʤʠʡ ʶʢʜaʥ, ץoʨ ʶʢʠʜaʥ ʚa ʪaʷʥʯ 

ʤoʤeʥʪʣaʨʠʜaʥ ״ocʠʣ ʙ˄ʣaʜʠʛaʥ ʢʫʯʣaʨʥʠ ʡʠסʠʥʜʠcʠ ʵʣeʤeʥʪʛa ʪaʲcʠʨ 

 .ʠcoʙʠʡ ʢʫʯʠʥʠ ʙeʨaʜʠ״ ʠʣaʸʪʛaʥץ

ʌeʨʤa ʵʣeʤeʥʪʣaʨʜa ״ocʠʣ ʙ˄ʣaʜʠʛaʥ ״ʠcoʙʠʡ ʢʫʯʥʠ aʥʠץʣaʥʛaʥʜaʥ ʢeʡʠʥ 

ʫʣaʨʥʠ ״ʠcoʙʠʥʠ ץʠʣʠʰ ʢeʨaʢ ʙ˄ʣaʜʠ. 

 

ɽʥʛʠʣ ʬeʨʤaʣaʨʜa ʢʧ˄ ״oʣʜa ʵʣeʤeʥʪʣaʨʥʠʥʛ ʢecʠʤ ʶʟacʠ ʪaʚʨʛa x˄ʰaʰ 

 .ʠʣʠʙ ʪʘʡʨyʣʘʰʘʜʠ, ʫʣaʨ ʠʢʢʠʪa ʙʫʨʯaʢʣʠʢʜaʥ ʠʙoʨaʪʜʠʨץ

 :ʠcoʙʣaʰ ʪaʨʪʠʙʠ ʢʫʡʠʜaʛʠʯa׳

1. ʏ˄ʟʠʣʠʰʛa ʠʰʣaʡʜʠʛaʥ ʵʣeʤeʥʪʣaʨʥʠ ʪaʣaʙ ץʠʣʠʥʛaʥ ʢecʠʤ 

ʶʟacʠʥʠ ץʫʡʠʜaʛʠ ʬoʨʤʫʣa oʨץaʣʠ aʥʠץʣaʥaʜʠ: 

cy

km
R

N
A

g
=..           (13.4) 

2. ɹʫʨʯaʢʣʠʢ coʨʪaʤeʥʪʠʜaʥ ʤoc ʢeʣaʜʠʛaʥ ʙʫʨʯaʢʣʠʢʣaʨ ʪaʥʣaʙ 

oʣʠʥaʜʠ: 

xkm AA ¢..             (13.5) 

 

3. ʄʫcʪa״ʢaʤʣʠʛʠ ʪeʢʰʠʨʠʣaʜʠ, ʙʫʥʜa  

ʩy

x

R
A

N
gs Ö¢=           (13.6) 

ʙ˄ʣʠʰʠ ʢeʨaʢ. 

 

1. Cʠץʠʣʠʰʛa ʠʰʣaʡʜʠʛaʥ ʵʣeʤeʥʪʣaʨʥʠʥʛ ʵʛʠʣʫʚʯaʥʣʠʛʠʥʠ ץaʙʫʣ ץʠʣʠʙ 

oʣʠʙ, ʰʘʨʪʣʠ ʵʛʠʣʫʚʯʘʥʣʠʛʠ ʪʦʧʠʣʘʜʠ ʚʘ ű ʢʦʵʬʬʠʮʠʝʥʪʠ ʤʦʩ ʢʝʣʘʜʠʛʘʥ 

ʬʦʨʤʫʣʘ ʙ˄ʡʠʯʘ ״ʠʩʦʙʣʘʥʘʜʠ ʚʘ ʪaʣaʙ ץʠʣʠʥʛaʥ ʢecʠʤ ʶʟacʠ aʥʠץʣaʥaʜʠ: 

yc

km
R

N
A

ÖÖ
=

jg
..         (13.7) 

ʙʫ ʝʨʜa -cg ʵʣeʤeʥʪʥʠ ʠʰʣah ʠʥʠ ʵʲʪʠʙoʨʛa oʣaʜʠʛaʥ ʢo ʬɻʬʠʮʠeʥʪ, 

aʛaʨʜa ʵʛʠʣʫʚʯaʥʣʠʢ 60>l ʙ˄ʣca, 0,8 ʛa ʪeʥʛ, aʛaʨ 60<l  ʙʫʣca, 0,95 ʛa ʪeʥʛ; 

ʠʥeʨʮʠʷ ʨaʜʠʫcʠ aʥʠץʣaʥaʜʠ: 

;
l

efx

x

l
i =  

l

efy

y

l
i =  

2. ʊaʣaʙ ץʠʣʠʥʛaʥ ʢecʠʤ ʶʟacʠʛa ʚa ʠʥeʨʮʠʷ ʨaʜʠʫcʠʛa ץaʨaʙ, ʠʢʢʠʪa ʪeʥʛ 

(ʸʢʠ ʪeʥʛcʠʟ) ʪoʤoʥʣʠ ʙʫʨʯaʢʣʠʢʣaʨʥʠ ץaʙʫʣ ץʠʣʠʙ, ,xA  ,xi  ,yi  ʭʘץʠץʠʡ ʶʟʘʩʠ ʚʘ 

ʨʘʜʠʫʩ ʠʥʝʨʮʠʷʣʘʨʠ ʸʟʠʣʘʜʠ. 

3. ʊaʥʣaʙ oʣʠʥʛaʥ ʵʣeʤeʥʪʣaʨ ʤʫcʪa״ʢaʤʣʠʛʠ ʚa ʫcʪʠʚoʨʣʠʛʠ 

ʪeʢʰʠʨʠʣaʜʠ. ɹʫʥʠʥʛ ʫʯʫʥ aʚʚaʣ x-x ʚa ʫ-ʫ ˄ץʠ ʙ˄ʡʠʯa ʵʛʠʣʫʚʯaʥʣʠʛʠ 

aʥʠץʣaʥaʜʠ. 

;
x

efx

x
i

l
=l

  
y

efy

y
i

l
=l           (13.8) 
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Aʥʠץʣaʥʛaʥ ʵʛʠʣʫʚʯaʥʣʠʛʠʥʠ ʢaʪʪa ץʠʡʤaʪʠʛa ץaʨaʙ, ʰʘʨʪʣʠ 

ʵʛʠʣʫʚʯʘʥʣʠʛʠ ʘʥʠץʣʘʥʘʜʠ ʚʘ ʤʦʩ ʢʝʣʘʜʠʛʘʥ ʬʦʨʤʫʣʘʜʘʥ ʬʦʡʜʘʣʘʥʠʙ -j

ʢoʵʬʬʠʮʠeʥʪ ʪoʧʠʣaʜʠ ʚa ץʫʡʠʜaʛʠ ʬoʨʤʫʣa oʨץaʣʠ ʪeʢʰʠʨʠʣaʜʠ: 

ʩʫ

x

R
A

N
g

j
s Ö¢

ÖÖ
=

min

        (13.9) 
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ʌʝʨʤʘ ʵʣʝʤʝʥʪʣʘʨʠʜʘ ״ʦʩʠʣ ʙ˄ʣʘʜʠʛʘʥ ״ʠʩʦʙʠʡ ʢʫʯʥʠ ʘʥʠץʣʘʰ 

13.1 - ʞʘʜʚʘʣ 

ʕʣeʤeʥʪ-

ʥʠʥʛ ʥoʤʠ 

ʕʣeʤeʥʪ-

ʥʠʥʛ 

ʙeʣʛʠcʠ 

ɼoʠʤʠʡ 

ʪa̡cʠʨ 

ʵʪaʸʪʛaʥ 

ʶʢʜaʥ 

 ocʠʣ״

ʙ˄ʣaʜʠ-

ʛaʥ ʢʫʯ 

 oʨ ʶʢʠʜaʥפ

 ocʠʣ״

ʙ˄ʣaʜʠʛaʥ 

ʢʫʯ 

ʊaʷʥʯ ʤoʤeʥʪʠʜaʥ 

 ocʠʣ ʙ˄ʣaʜʠʛaʥ ʢʫʯ״

 ʠcoʙʠʡ ʢʫʯ׳

ʢʅ. 

0,1=y  9,0=y

 
ʯʘʧS  ʫʥʛS  S  + - 

        1      2      3     4 5      6      7     8    9 10 

ʊeʧa 

ʙeʣʙoס 

7

6

4

3

1

5

4

3

2

1

-

-

-

-

-

ɺ

ɺ

ɺ

ɺ

ɺ

 

0 

-810 

-810 

-1016 

-1016 

0 

-169 

-169 

-212 

-212 

0 

-152 

-152 

-191 

-191 

-0,3432 

-0,2376 

-0,2376 

-0,162 

-0,162 

0 

-0,0594 

-0,0594 

-0,1056 

-0,1056 

160 

129 

129 

108 

108 

160  

-850 

-850 

-1120 

-1120 

ʇacʪʢʠ 

ʙeʣʙoס 

ʅ ï 2 

ʅ ï 5 

ʅ ï 8 

484 

956 

980 

101 

199 

204 

91 

179 

184 

0,2871 

0,198 

0,1221 

0,033 

0,0825 

0,0122

1 

-144 

-118 

-94,6 

441 

1037 

1089 

 

ʊʠʨʛoʚʠʯ

- ʣaʨ 

1 ï 2 

2 ï 3 

4 ï 5 

5 ï 6 

7 ï 8 

-726 

460 

-266 

109 

60,5 

-151 

96 

-55 

23 

13 

-136 

86 

-50 

20 

11 

0,0825 

-0,076 

0,0693 

-0,0627 

0,0627 

-0,05 

0,0396 

-0,0363 

0,033 

-0,0297 

-23,1 

23,2 

-21,1 

19,0 

20,0 

 

579 

 

151 

93.5 

-900 

 

-342 

 

 

ʋcʪʫʥʣaʨ ʂ ï 1 

3 ï 4 

6 ï 7 

-60,5 

-121 

-121 

-13 

-25,2 

-25,2 

-11 

-22,7 

-22,7 

-0,033 

0 

0 

0 

0 

0 

15,4 

0 

0 

 -58,1 

-146,2 

-146,2 

 

ʖץʦʨʠʜʘʛʠ ʤacaʣaʥʠ ʬeʨʤaʥʠʥʛ ʪeʧa ʙeʣʙoסʠ ʵʣeʤeʥʪʣaʨʥʠ ״ʠcoʙʣaʰʜaʥ 

ʙoʰʣaʡʤʠʟ: 

B-1 ʙeʣʙoסʜa    ʢHNB 1601=-  

ʕʣeʤeʥʪʛa ʪaʣaʙ ץʠʣʛaʥ ʢecʠʤ ʶʟa aʥʠץʣaʥaʜʠ: 

2

. 1,7
15,22

160
ʩʤ

R

N
A

cy

KT =
Ö

==
g

 

ʀʢʢʠʪa ʪeʥʛ ʪoʤoʥʣʠ ʙʫʨʯaʢʣʠʢ ץaʙʫʣ ץʠʣaʤʠʟ. ,550 ʤʤ³  ʢecʠʤ ʶʟacʠ 
26,9 ʩʤ ʛa ʪeʥʛ. 

27,16
16,9

160
ʩʤʢʅ

A

N

cx

=
Ö

=
Ö

=
g

s  

Cʪeʨʞeʥʣaʨ 32-B  ʚa 43-B ʢHNB 8503 -=- ʵʣeʤeʥʪʥʠ ʵʛʠʣʫʚʯaʥʣʠʛʠʥʠ 

100=l  ʜeʙ ץaʙʫʣ ץʠʣʠʙ oʣʠʙ, ʰʘʨʪʣʠ ʵʛʠʣʫʚʯʘʥʣʠʛʠʥʠ ʪʦʧʘʤʠʟ 
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5,227,3
210000

225
100 ===l   ʚʘ ű ʢʦʵʬʬʠʮʠʝʥʪʠʥʠ ץʫʡʠʜʘʛʠ ʬʦʨʤʫʣʘ ʙ˄ʡʠʯʘ  

aʥʠץʣaʡʤʠʟ; 

569,0231,0118,1456,127,3
210000

225
53,50275,027,3

210000

225
3,27371,0

210000

225
1347,153,50275,03,27371,01347,1

2
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ʊʘʣʘʙ ץʠʣʛʘʥ ʢʝʩʠʤ ʶʟʘʩʠ 

2

. 0,83
5,22565,08,0

850
ʩʤ

R

N
A

yc

KT =
ÖÖ

=
ÖÖ

=
jg

 

ʚa ʠʥeʨʮʠʷ ʨaʜʠʫcʠ  

;01,3
100

301
ʩʤ

l
i

efx

x ===
l

        ʩʤ
l

i
efy

y 02,6
100

602
===

l
 

ʊaʣaʙ ץʠʣʠʥʛaʥ ʢecʠʤ ʶʟacʠʛa ʚa ʠʥeʨʮʠʷ ʨaʜʠʫcʠʛa ץaʨaʙ, ʠʢʢʠʪa ʪeʥʛ 

ʪoʤoʥʣʠ ʙʫʨʯaʢʣʠ ץaʙʫʣ ץʠʣaʤʠʟ, ,12160³L  ʢecʠʤ ʶʟacʠ A=37,4 
28,742 ʩʤ=³  

ʩʤi x 94,4=  ʩʤi y 95,6=  ʪaʥʣaʙ oʣʠʥʛaʥ ʵʣeʤeʥʪʥʠ ʤʫcʪa״ʢaʤʣʠʛʠʥʠ 

ʪeʢʰʠʨaʤʠʟ, ʙʫʥʠʥʛ ʫʯʫʥ aʚʚaʣ x-x ʚa ʫ-ʫ ˄ץʠ ʙ˄ʡʠʯa ʵʛʠʣʫʚʯaʥʣʠʛʠʥʠ 

aʥʠץʣaʡʤʠʟ: 

61
94,4

301
===

x

efx

x
i

l
l   87

95,6

602
===

y

efy

y
i

l
l  

 

Aʥʠץʣaʥʛaʥ ʵʛʠʣʫʚʯaʥʣʠʢʣaʨʥʠ ʢaʪʪa ץʠʡʤaʪʠʛa ץaʨaʙ, ʰʘʨʪʣʠ 

ʵʛʠʣʫʚʯʘʥʣʠʛʠʥʠ ʘʥʠץʣʘʡʤʠʟ; 85,2
210000

225
87 ==l , -j  ʢoeʬʬʠʮʠeʥʪʠʥʠ 

ʪoʧaʤʠʟ. 

6573,01752,09740,04561,1

85,2
210000

225
53,50275,085,2

210000

225
3,27371,0

210000

225
1347,1 2
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 ʚa ʵʣeʤeʥʪ ʢecʠʤ ʶʟacʠʜa ״ocʠʣ ʙ˄ʣaʜʠʛaʥ ʢʫʯʣaʥʠʰʥʠ aʥʠץʣaʡʤʠʟ: 

2

min

3 61,21
8,746573,08,0

850
ʩʤʢʅ

A

N

c

B =
ÖÖ

=
ÖÖ

= -

jg
s  

Cʪeʨʞeʥʣaʨ 64-B  ʚa 75 -B  ʢHNB 112064
-=- ʵʣeʤeʥʪʥʠ 

ʵʛʠʣʫʚʯaʥʣʠʛʠʥʠ 100=l  ʜeʙ ץaʙʫʣ ץʠʣʠʙ oʣʠʙ, ʰʘʨʪʣʠ ʵʛʠʣʫʚʯʘʥʣʠʛʠʥʠ 

ʪʦʧʘʤʠʟ 27,3
210000

225
100 ==l  ʚʘ ű ʢʦʵʬʬʠʮʠʝʥʪʠʥʠ ץʫʡʠʜʘʛʠ ʬʦʨʤʫʣʘ ʙ˄ʡʠʯʘ 

ʘʥʠץʣʘʡʤʠʟ;  
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569,0231,0118,1456,127,3
210000
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53,50275,027,3

210000
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3,27371,0
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1347,153,50275,03,27371,01347,1
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ʊaʣaʙ ץʠʣʛaʥ ʢecʠʤ ʶʟacʠʥʠ aʥʠץʣaʡʤʠʟ: 

2

. 4,109
5,22569,08,0
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ʩʤ

R

N
A

yc

KT =
ÖÖ

=
ÖÖ

=
jg

 

ʚa ʠʥeʨʮʠʷ ʨaʜʠʫcʠ  
 

;01,3
100

301
ʩʤ

l
i

efx

x ===
l

  ʩʤ
l

i
efy

y 02,6
100
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===

l
 

ʊaʣaʙ ץʠʣʠʥʛaʥ ʢecʠʤ ʶʟacʠʛa ʚa ʠʥeʨʮʠʷ ʨaʜʠʫcʠʛa ץaʨaʙ, ʠʢʢʠʪa ʪeʥʛcʠʟ 

ʪoʤoʥʣʠ ʙʫʨʯaʢʣʠ ץaʙʫʣ ץʠʣaʤʠʟ, ,16125200 ³³L  ʢecʠʤ ʶʟacʠ A=49,8 
26,992 ʩʤ=³  ʩʤi x 52,3=  ʩʤi y 63,9=  ʪaʥʣaʙ oʣʠʥʛaʥ ʵʣeʤeʥʪʥʠ 

ʤʫcʪa״ʢaʤʣʠʛʠʥʠ ʪeʢʰʠʨaʤʠʟ, ʙʫʥʠʥʛ ʫʯʫʥ aʚʚaʣ x-x ʚa ʫ-ʫ ˄ץʠ ʙ˄ʡʠʯa 

ʵʛʠʣʫʚʯaʥʣʠʛʠʥʠ aʥʠץʣaʡʤʠʟ: 

86
52,3

301
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x

efx

x
i

l
l   63

63,9

602
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efy

y
i

l
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Aʥʠץʣaʥʛaʥ ʵʛʠʣʫʚʯaʥʣʠʢʣaʨʥʠ ʢaʪʪa ץʠʡʤaʪʠʛa ץaʨaʙ, ʰʘʨʪʣʠ 

ʵʛʠʣʫʚʯʘʥʣʠʛʠ ״ʠʩʦʙʣʘʥʘʜʠ 815,2
210000

225
86 ==l , -j ʢoʵʬʬʠʮʠʝʥʪʠ ʪoʧʠʣʘʜʠ; 

665,0171,0962,04561,1

815,2
210000

225
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210000
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210000
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 ʚa ʵʣeʤeʥʪ ʢecʠʤ ʶʟacʠʜa ״ocʠʣ ʙ˄ʣaʜʠʛaʥ ʢʫʯʣaʥʠʰ aʥʠץʣaʥʘʜʠ. 

2

min

6 14,21
6,99665,08,0

1120
ʩʤʢʅ

A
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c

B =
ÖÖ

=
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= -
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ʌeʨʤaʥʠ ʧacʪʢʠ ʪoʢʯacʠ 

 

Cʪeʨʞeʥ ʅ-2  N= 441ʢʅ.    

 ʕʣeʤeʥʪʥʠ ʪaʣaʙ ץʠʣʠʥʛaʥ ʢecʠʤ ʶʟacʠʥʠ aʥʠץʣaʡʤʠʟ: 

2

. 6,19
5,221
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ʩʤ

R

N
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yc

KT =
Ö

==
g

 

ɹʫʨʯaʢʣʠʢ coʨʪaʤeʥʪʠʜaʥ ʠʢʢʠʪa ʪeʥʛ ʪoʤoʥʣʠ ʙʫʨʯaʢʣʠʢ ʪaʥʣaʙ oʣaʤʠʟ: 

783³L  ʢecʠʤ ʶʟacʠ 26,2128,10 ʩʤA =³=  ʵʣeʤeʥʪ ʢecʠʤ ʶʟacʠʜa ״ocʠʣ 

ʙ˄ʣaʜʠʛaʥ ʢʫʯʣaʥʠʰ 
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2
42,20

6,211

441
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c
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Cʪeʨʞeʥ ʅ-5  N=1037 ʢʅ 

 ʵʣeʤeʥʪʥʠ ʪaʣaʙ ץʠʣʠʥʛaʥ ʢecʠʤ ʶʟacʠʥʠ aʥʠץʣaʡʤʠʟ  

2

. 46
5,221
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ʩʤ

R

N
A

yc

KT =
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==
g

 

ʊaʣaʙ ץʠʣʠʥʛaʥ ʢecʠʤ ʶʟacʠʛa ץaʨaʙ, ʠʢʢʠʪa ʪeʥʛ ʪoʤoʥʣʠ ʙʫʨʯaʢʣʠ ץʘʙʫʣ 

ʠʣaʤʠʟ, 10125³Lץ  ʢecʠʤ ʶʟacʠ 26,4823,24 ʩʤA =³=  ʵʣeʤeʥʪ ʢecʠʤ ʶʟacʠʜa 

 ocʠʣ ʙ˄ʣaʜʠʛaʥ ʢʫʯʣaʥʠʰ״

2
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Cʪeʨʞeʥ ʅ-8   N=1089ʢʅ 

 ʵʣeʤeʥʪʥʠ ʪaʣaʙ ץʠʣʠʥʛaʥ ʢecʠʤ ʶʟacʠʥʠ aʥʠץʣaʡʤʠʟ 

2

. 4,48
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ʊaʣaʙ ץʠʣʠʥʛaʥ ʢecʠʤ ʶʟacʠʛa ץaʨaʙ, ʠʢʢʠʪa ʪeʥʛ ʪoʤoʥʣʠ ʙʫʨʯaʢʣʠ ץaʙʫʣ 

ʠʣaʤʠʟ, 10125³Lץ  ʢecʠʤ ʶʟacʠ 26,4823,24 ʩʤA =³=  ʵʣeʤeʥʪ ʢecʠʤ ʶʟacʠʜa 

 ocʠʣ ʙ˄ʣaʜʠʛaʥ ʢʫʯʣaʥʠʰ״

2
41,22
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ʊʠʨʛoʚʠʯʣaʨ 

 

Cʪeʨʞeʥ 1-2   N = - 900 ʢʅ 

ʵʣeʤeʥʪʥʠ ʵʛʠʣʫʚʯaʥʣʠʛʠʥʠ 100=l  ʜʝʙ ץaʙʫʣ ץʠʣʠʙ oʣʠʙ, , ʰʘʨʪʣʠ 

ʵʛʠʣʫʚʯʘʥʣʠʛʠʥʠ ʪʦʧʘʤʠʟ 27,3
210000

225
100 ==l  ʚʘ ű ʢʦʵʬʬʠʮʠʝʥʪʠʥʠ ʶץʦʨʠʜʘ 

ʢʝʣʪʠʨʠʣʛʘʥ ʬʦʨʤʫʣʘ ʙ˄ʡʠʯʘ ״ʠʩʦʙʣʘʙ ű=0,569  ʪaʣaʙ ץʠʣʠʥʛaʥ ʢecʠʤ ʶʟacʠʥʠ 

aʥʠץʣaʡʤʠʟ: 
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. 9,87
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ʚa ʠʥeʨʮʠʷ ʨaʜʠʫcʠ 

ʩʤ
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efx
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ʊaʣaʙ ץʠʣʠʥʛaʥ ʢecʠʤ ʶʟacʠʛa ʚa ʠʥeʨʮʠʷ ʨaʜʠʫcʠʛa ץaʨaʙ, ʠʢʢʠʪa ʪeʥʛ 

ʪoʤoʥʣʠ ʙʫʨʯaʢʣʠ ץaʙʫʣ ץʠʣaʤʠʟ ,11180³L ʢecʠʤ ʶʟacʠ 26,7728,38 ʩʤA =³=  

ʩʤi x 6,5=  ʩʤi y 74,7=  ʪaʥʣaʙ oʣʠʥʛaʥ ʵʣeʤeʥʪʥʠ ʤʫcʪa״ʢaʤʣʠʛʠʥʠ 

ʪeʢʰʠʨaʤʠʟ, ʙʫʥʠʥʛ ʫʯʫʥ aʚʚaʣ x-x ʚa ʫ-ʫ ˄ץʠ ʙ˄ʡʠʯa ʵʛʠʣʫʚʯaʥʣʠʛʠʥʠ 

aʥʠץʣaʡʤʠʟ: 
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Aʥʠץʣaʥʛaʥ ʵʛʠʣʫʚʯaʥʣʠʢʣaʨʥʠ ʢaʪʪa ץʠʡʤaʪʠʛa ץaʨaʙ, ʰʘʨʪʣʠ 

ʵʛʠʣʫʚʯʘʥʣʠʛʠʥʠ ʪʦʧʠʣʘʜʠ 65,2
210000

225
81 ==l , -j ʢoʵʬʬʠʮʠeʥʪʠ ץʠʡʤʘʪʠʥʠ 

 ʠʩʦʙʣʘʡʤʠʟ״
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 ʚa ʵʣeʤeʥʪ ʢecʠʤ ʶʟacʠʜa ״ocʠʣ ʙ˄ʣaʜʠʛaʥ ʢʫʯʣaʥʠʰʥʠ aʥʠץʣaʡʤʠʟ: 
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min

6 62,20
6,77703,08,0
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Cʪeʨʞeʥ 2-3   N = 579 ʢʅ 

ʵʣeʤeʥʪʥʠ ʪaʣaʙ ץʠʣʠʥʛaʥ ʢecʠʤ ʶʟacʠʥʠ aʥʠץʣaʡʤʠʟ: 

2

. 7,25
15,22

579
ʩʤ

R

N
A

cy

KT =
Ö

==
g

 

ɹʫʨʯaʢʣʠʢ coʨʪaʤeʥʪʠʜaʥ ʠʢʢʠʪa ʪeʥʛ ʪoʤoʥʣʠ ʙʫʨʯaʢʣʠʢ ʪaʥʣaʙ oʣaʤʠʟ: 

,7100³L   ʢecʠʤ ʶʟacʠ 26,2728,13 ʩʤA =³=  ʵʣeʤeʥʪ ʢecʠʤ ʶʟacʠʜa ״ocʠʣ 

ʙ˄ʣaʜʠʛaʥ ʢʫʯʣaʥʠʰ 

2
98,20

6,271

579
ʩʤʢʅ

A

N

c

=
Ö

==
g

s  

Cʪeʨʞeʥ 4-5   N =  342 ʢʅ 

ʵʣeʤeʥʪʥʠ ʵʛʠʣʫʚʯaʥʣʠʛʠʥʠ 100=l  ʜeʙ ץaʙʫʣ ץʠʣʠʙ oʣʠʙ, ʰʘʨʪʣʠ 

ʵʛʠʣʫʚʯʘʥʣʠʛʠʥʠ ʪʦʧʘʤʠʟ 27,3
210000

225
100 ==l  ʚʘ ű ʢʦʵʬʬʠʮʠʝʥʪʠʥʠ ʶץʦʨʠʜʘ 

ʢʝʣʪʠʨʠʣʛʘʥ ʬʦʨʤʫʣʘ ʙ˄ʡʠʯʘ ״ʠʩʦʙʣʘʙ ű=0,569 ʪaʣaʙ ץʠʣʠʥʛaʥ ʢecʠʤ ʶʟacʠʥʠ 

aʥʠץʣaʡʤʠʟ: 

2

. 4,33
5,22569,08,0

342
ʩʤ

R

N
A

yc

KT =
ÖÖ

=
ÖÖ

=
jg

 

ʚa ʠʥeʨʮʠʷ ʨaʜʠʫcʠ  

ʩʤ
l

i
efx

x 92,4
100

492
===

l
  ʩʤ

l
i

efy

y 92,4
100

492
===

l
 

ʊaʣaʙ ץʠʣʠʥʛaʥ ʢecʠʤ ʶʟacʠʛa ʚa ʠʥeʨʮʠʷ ʨaʜʠʫcʠʛa ץaʨaʙ, ʠʢʢʠʪa ʪeʥʛ 

ʪoʤoʥʣʠ ʙʫʨʯaʢʣʠʢ ץaʙʫʣ ץʠʣaʤʠʟ, ,10140³L  ʢecʠʤ ʶʟacʠ 26,5423,27 ʩʤA =³=  

,33,4 ʩʤi x =  ʩʤi y 12,6=  ʊaʥʣaʙ oʣʠʥʛaʥ ʵʣeʤeʥʪʥʠ ʤʫcʪa״ʢaʤʣʠʛʠʥʠ 

ʪeʢʰʠʨaʤʠʟ, ʙʫʥʠʥʛ ʫʯʫʥ aʚʚaʣ x-x ʚa ʫ-ʫ ˄ץʠ ʙ˄ʡʠʯa ʵʛʠʣʫʚʯaʥʣʠʛʠʥʠ 

aʥʠץʣaʡʤʠʟ: 

114
33,4

492
===

x

efx

x
i

l
l   80

12,6

492
===

y

efy

y
i

l
l  
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Aʥʠץʣaʥʛaʥ ʵʛʠʣʫʚʯaʥʣʠʢʣaʨʥʠ ʢaʪʪa ץʠʡʤaʪʠʛa ץaʨaʙ, ʰʘʨʪʣʠ 

ʵʛʠʣʫʚʯʘʥʣʠʛʠ ʘʥʠץʣʘʥʘʜʠ 73,3
210000

225
114 ==l  ʚʘ  -j ʢoʵʬʬʠʮʠeʥʪʠʥʠ ץʠʡʤʘʪʠ 

 ʠʩʦʙʣʘʥʠʙ״

482,03002,02747,14561,1

73,3
210000

225
53,50275,073,3

210000

225
3,27371,0

210000

225
1347,1 2

=+-=

=ö
÷

õ
æ
ç

å
-+ö

÷

õ
æ
ç

å
---=j

 

   ɻ ʣeʤeʥʪ ʢecʠʤ ʶʟacʠʜa ״ocʠʣ ʙ˄ʣaʜʠʛaʥ ʢʫʯʣaʥʠʰ aʥʠץʣaʥʘʜʠ: 

2

min

24,16
6,54482,08,0

342
ʩʤʢʅ

A

N

c

=
ÖÖ

=
ÖÖ

=
jg

s  

Cʪeʨʞeʥ 5-6   N =151 ʢʅ 

ʵʣeʤeʥʪʥʠ ʪaʣaʙ ץʠʣʠʥʛaʥ ʢecʠʤ ʶʟacʠʥʠ aʥʠץʣaʥʘʜʠ; 

2

. 71,6
15,22

151
ʩʤ

R

N
A

cy

KT =
Ö

==
g

 

ɹʫʨʯaʢʣʠʢ coʨʪʘʤeʥʪʠʜaʥ ʠʢʢʠʪa ʪeʥʛ ʪoʤoʥʣʠ ʙʫʨʯaʢʣʠʢ ʪaʥʣaʙ oʣaʤʠʟ: 

,550³L  ʢecʠʤ ʶʟacʠ 26,928,4 ʩʤA =³=  ʵʣeʤeʥʪ ʢecʠʤ ʶʟacʠʜa ״ocʠʣ ʙ˄ʣaʜʠʛaʥ 

ʢʫʯʣaʥʠʰ 

2
73,15

6,91

151
ʩʤʢʅ

A

N

c

=
Ö

==
g

s  

Cʪeʨʞeʥ 7-8   N = 93,5 ʢʅ 

ʵʣeʤeʥʪʥʠ ʪaʣaʙ ץʠʣʠʥʛaʥ ʢecʠʤ ʶʟacʠʥʠ aʥʠץʣaʥʘʜʠ; 

2

. 16,4
15,22

5,93
ʩʤ

R

N
A

cy

KT =
Ö

==
g

 

ɹʫʨʯaʢʣʠʢ coʨʪʘʤeʥʪʠʜaʥ ʠʢʢʠʪa ʪeʥʛ ʪoʤoʥʣʠ ʙʫʨʯaʢʣʠʢ ʪaʥʣaʙ oʣaʤʠʟ: 

,550³L  ʢecʠʤ ʶʟacʠ 26,928,4 ʩʤA =³=  ʵʣeʤeʥʪ ʢecʠʤ ʶʟacʠʜa ״ocʠʣ ʙ˄ʣaʜʠʛaʥ 

ʢʫʯʣaʥʠʰ 

2
74,9

6,91

5,93
ʩʤʢʅ

A

N

c

=
Ö

==
g

s  

ʋcʪʫʥʣaʨ 

 

Cʪeʨʞeʥ ʂ-1   N= - 58,1 ʢʅ 

ʵʣeʤeʥʪʥʠ ʵʛʠʣʫʚʯaʥʣʠʛʠʥʠ 120=l  ʜeʙ ץaʙʫʣ ץʠʣʠʙ oʣʠʙ, ʰʘʨʪʣʠ 

ʵʛʠʣʫʚʯʘʥʣʠʛʠʥʠ ʪʦʧʠʣʘʜʠ 93,3
210000

225
120 ==l  ʚʘ ű ʢʦʵʬʬʠʮʠʝʥʪʠʥʠ ץʫʡʠʜʘʛʠ 

ʬʦʨʤʫʣʘ ʙ˄ʡʠʯʘ ״ʠʩʦʙʣʘʙ 

4462,03332,03431,14561,193,3
210000

225
53,50275,093,3

210000

225
3,27371,0

210000

225
1347,153,50275,03,27371,01347,1

2

2
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ʪaʣaʙ ץʠʣʠʥʛaʥ ʢecʠʤ ʶʟacʠʥʠ aʥʠץʣaʥʘʜʠ: 
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2

. 2,7
5,22446,08,0

1,58
ʩʤ

R

N
A

yc

KT =
ÖÖ

=
ÖÖ

=
jg

 

ʚa ʠʥeʨʮʠʷ ʨaʜʠʫcʠ  

ʩʤ
l

i
efx

x 63,2
120

315
===

l
  ʩʤ

l
i

efy

y 63,2
120

315
===

l
 

ʊaʣaʙ ʢʠʣʠʥʛaʥ ʢecʠʤ ʶʟacʠʛa ʚa ʠʥeʨʮʠʷ ʨaʜʠʫcʠʛa ץaʨaʙ, ʠʢʢʠʪa ʪeʥʛcʠʟ 

ʪoʤoʥʣʠ ʙʫʨʯaʢ ץaʙʫʣ ץʠʣaʤʠʟ, ,763100 ³³L  ʢecʠʤ ʶʟacʠ 22,2221,11 ʩʤA =³=  

,19,3 ʩʤi x =  ʩʤi y 64,2=  ʊaʥʣaʙ oʣʠʥʛaʥ ʵʣeʤeʥʪʥʠ ʤʫcʪa״ʢaʤʣʠʛʠʥʠ 

ʪeʢʰʠʨaʤʠʟ, ʙʫʥʠʥʛ ʫʯʫʥ aʚʚaʣ x-x ʚa ʫ-ʫ ˄ץʠ ʙ˄ʡʠʯa ʵʛʠʣʫʚʯaʥʣʠʛʠʥʠ 

aʥʠץʣaʥʘʜʠ: 

99
19,3

315
===

x

efx

x
i

l
l   119

64,2

315
===

y

efy

y
i

l
l  

Aʥʠץʣaʥʛaʥ ʵʛʠʣʫʚʯaʥʣʠʢʣaʨʥʠ ʢaʪʪa ץʠʡʤaʪʠʛa ץaʨaʙ, ʰʘʨʪʣʠ 

ʵʛʠʣʫʚʯʘʥʣʠʛʠ ʘʥʠץʣʘʥʘʜʠ 9,3
210000

225
119 ==l  ʚʘ -j ʢoʵʬʬʠʮʠeʥʪʠʥʠ ץʠʡʤʘʪʠ 

 ʠʩʦʙʣʘʥʠʙ״

451,03282,0333,14561,1

9,3
210000

225
53,50275,09,3

210000

225
3,27371,0

210000

225
1347,1 2
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  ɻ ʣeʤeʥʪ ʢecʠʤ ʶʟacʠʜaʥ ״ocʠʣ ʙ˄ʣaʜʠʛaʥ ʢʫʯʣaʥʠʰʥʠ aʥʠץʣaʥʘʜʠ: 

2

min

25,7
2,22451,08,0

1,58
ʩʤʢʅ

A

N

c

=
ÖÖ

=
ÖÖ

=
jg

s  

 

Cʪeʨʞeʥ 3-4   N=146,2 ʢʅ 

ʵʣeʤeʥʪʥʠ ʵʛʠʣʫʚʯaʥʣʠʛʠʥʠ 120=l  ʜeʙ ץaʙʫʣ ץʠʣʠʙ oʣʠʙ, ʰʘʨʪʣʠ 

ʵʛʠʣʫʚʯʘʥʣʠʛʠʥʠ ʪʦʧʘʤʠʟ 93,3
210000

225
120 ==l  ʚʘ ű ʢʦʵʬʬʠʮʠʝʥʪʠʥʠ ʘʥʠץʣʘʙ    

ű= 0,446  ʪaʣaʙ ץʠʣʠʥʛaʥ ʢecʠʤ ʶʟacʠʥʠ aʥʠץʣaʥʘʜʠ: 

2

. 2,18
5,22446,08,0

2,146
ʩʤ

R
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KT =
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=
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=
jg

 

ʚa ʠʥeʨʮʠʷ ʨaʜʠʫcʠ  

ʩʤ
l

i
efx

x 04,3
120

365
===

l
 ʩʤ

l
i

efy

y 04,3
120

365
===

l
 

ʊaʣaʙ ץʠʣʠʥʛaʥ ʢecʠʤ ʶʟacʠʛa ʚa ʠʥeʨʮʠʷ ʨaʜʠʫcʠʛa ץaʨaʙ, ʠʢʢʠʪa ʪeʥʛ 

ʪoʤoʥʣʠ ʙʫʨʯaʢʣʠʢ ץaʙʫʣ ץʠʣaʤʠʟ, ,7100³L  ʢecʠʤ ʶʟacʠ 26,2728,13 ʩʤA =³=  

,08,3 ʩʤi x =  ʩʤi y 45,4=  ʊaʥʣaʙ oʣʠʥʛaʥ ʵʣeʤeʥʪʥʠ ʤʫcʪa״ʢaʤʣʠʛʠʥʠ 

ʪeʢʰʠʨaʤʠʟ, ʙʫʥʠʥʛ ʫʯʫʥ aʚʚaʣ x-x ʚa ʫ-ʫ ˄ץʠ ʙ˄ʡʠʯa ʵʛʠʣʫʚʯaʥʣʠʛʠʥʠ 

aʥʠץʣaʡʤʠʟ: 
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119
08,3

365
===

x

efx

x
i

l
l   82

45,4

365
===

y

efy

y
i

l
l  

Aʥʠץʣaʥʛaʥ ʵʛʠʣʫʚʯaʥʣʠʢʣaʨʥʠ ʢaʪʪa ץʠʡʤaʪʠʛa ץaʨaʙ, -j

ʢoʵʬʬʠʮʠeʥʪʠʥʠ ʪoʧaʤʠʟ 451,0min =j  ʚa ʵʣeʤeʥʪ ʢecʠʤ ʶʟacʠʜa ״ocʠʣ 

ʙ˄ʣaʜʠʛaʥ ʢʫʯʣaʥʠʰʥʠ aʥʠץʣaʡʤʠʟ: 

2

min

68,14
6,27451,08,0

2,146
ʩʤʢʅ

A

N

c

=
ÖÖ

=
ÖÖ

=
jg

s  

Cʪeʨʞeʥ 6-7   N=-146,2 ʢʅ 

ʵʣeʤeʥʪʥʠ ʵʛʠʣʫʚʯaʥʣʠʛʠʥʠ 120=l  ʜeʙ ץaʙʫʣ ץʠʣʠʙ oʣʠʙ, ʫʥʠʥʛ ʪaʣaʙ 

 :ʣaʡʤʠʟץʠʣʠʥʛaʥ ʢecʠʤ ʶʟacʠʥʠ aʥʠץ

2

. 2,18
5,22446,08,0

2,146
ʩʤ

R

N
A

yc

KT =
ÖÖ

=
ÖÖ

=
jg

 

ʚa ʠʥeʨʮʠʷ ʨaʜʠʫcʠ  

 ʩʤ
l

i
efx

x 46,3
120

415
===

l
 ʩʤ

l
i

efy

y 46,3
120

415
===

l
 

 

ʊaʣaʙ ץʠʣʠʥʛaʥ ʢecʠʤ ʶʟacʠʛa ʚa ʠʥeʨʮʠʷ ʨaʜʠʫcʠʛa ץaʨaʙ, ʠʢʢʠʪa ʪeʥʛcʠʟ 

ʪoʤoʥʣʠ ʙʫʨʯaʢʣʠʢ ץaʙʫʣ ץʠʣʘʤʠʟ, ,890140 ³³L  ʢecʠʤ ʶʟacʠ 236218 ʩʤA =³=  

,49,4 ʩʤi x =  ʩʤi y 61,3=  ʊaʥʣaʙ oʣʠʥʛaʥ ʵʣeʤeʥʪʥʠ ʤʫcʪa״ʢaʤʣʠʛʠʥʠ 

ʪeʢʰʠʨʘʤʠʟ, ʙʫʥʠʥʛ ʫʯʫʥ aʚʚaʣ x-x ʚa ʫ-ʫ ˄ץʠ ʙ˄ʡʠʯa ʵʛʠʣʫʚʯaʥʣʠʛʠʥʠ 

aʥʠץʣaʡʤʠʟ: 

92
49,4

415
===

x

efx

x
i

l
l   115

61,3

415
===

y

efy

y
i

l
l  

Aʥʠץʣaʥʛaʥ ʵʛʠʣʫʚʯaʥʣʠʢʣaʨʥʠ ʢaʪʪa ץʠʡʤaʪʠʛa ץaʨaʙ, ʰʘʨʪʣʠ 

ʵʛʠʣʫʚʯʘʥʣʠʛʠ ʘʥʠץʣʘʥʘʜʠ 76,3
210000

225
115 ==l  ʚʘ -j ʢoʵʬʬʠʮʠeʥʪʠ ץʠʡʤʘʪʠ 

  ʠʩʦʙʣʘʥʠʙ״

476,0305,0285,14561,1

76,3
210000

225
53,50275,076,3

210000

225
3,27371,0

210000
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 ʵʣeʤeʥʪ ʢecʠʤ ʶʟacʠʜaʥ ״ocʠʣ ʙ˄ʣaʜʠʛaʥ ʢʫʯʣaʥʠʰʥʠ aʥʠץʣaʡʤʠʟ: 

2

min

66,10
36476,08,0

1,146
ʩʤʢʅ
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c
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=
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13.2. ʌEʈʄA ʊʋɻʋʅʃAʈʀʅʀ ׳ʀCOɹʀ 

 

ʌeʨʤa ʪʫʛʫʥʣaʨʠʥʠ ״ʠcoʙʣaʰ ʙʠʣaʥ ʵʣeʤeʥʪʥʠ ʙʠʨʠʢʪʠʨaʜʠʛaʥ ʯoʢ 

ʫʟʫʥʣʠʛʠ aʥʠץʣaʥaʜʠ ʚa ʬacoʥʢaʥʠ ˄ʣʯaʤʣaʨʠ ʙeʣʛʠʣaʥaʜʠ. 

ɹʫʨʯaʢ ʯoʢʥʠ ʫʟʫʥʣʠʛʠ ץʫʡʠʜaʛʠ ʬoʨʤʫʣaʣaʨ oʨץaʣʠ aʥʠץʣaʥaʜʠ: 
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-   oʙʫʰoʢ ʫʯʫʥ ʵʨʠʪʠʣʛaʥ ʧ˄ʣaʪʥʠ ʢecʠʤʠ ʙ˄ʡʠʯa 

;1
2

0 +
Ö

=
cwfff

w
RK

Na
l

gb
                (13.10) 

- ʧ˄ʣaʪʥʠ ʵʨʠʰ ʯeʛaʨacʠ ʢecʠʤʠ ʙ˄ʡʠʯa 

;1
2

0 +
Ö

=
cwzfz

w
RK

Na
l

gb
                (13.11) 

- ʧeʨocʠ ʫʯʫʥ ʵʨʠʪʠʣʛaʥ ʧ˄ʣaʪʥʠ ʢecʠʤʠ ʙ˄ʡʠʯa 

( )
;1

2

1
+

-
=

cwfff

n

w
RK

Na
l

gb
              (13.12) 

- ʧ˄ʣaʪʥʠ ʵʨʠʰ ʯeʛaʨacʠ ʢecʠʤʠ ʙ˄ʡʠʯa. 

 

( )
;1

2

1
+

-
=

cwzfz

n

w
RK

Na
l

gb
                 (13.13) 

ʙʫ ʝʨʜa -a  ,cʠʤʣaʙ ʙeʨʫʚʯʠ ʢoʵʬʬʠʮʠeʥʪץʠcoʙʠʡ ʢʫʯʥʠ ʯoʢʣaʨ aʨo ʪa״

ʪeʥʛ ʪoʤoʥʣʠ ʙʫʨʯaʢʣʠʢʣʘʨ ʫʯʫʥ 7,0=a  ʪeʥʛ; ʪeʥʛcʠʟ ʪoʤoʥʣʠ ʙʫʨʯaʢ ʫʯʫʥ 

65,0=a , aʛaʨ ʙʫʨʯaʢ ʢaʪʪa ʪoʤoʥʠ ʙʠʣaʥ ʬacoʥʢaʛa ʙʠʨʠʢʪʠʨʠʣʛaʥ ʙ˄ʣca; 

,75,0=a  aʛaʨ ʙʫʨʯaʢ ʢʠʯʠʢ ʪoʤoʥʠ ʙʠʣaʥ ʬacoʥʢaʛa ʙʠʨʠʢʪʠʨʠʣʛaʥ ʙ˄ʣca; 

 fb , zb- ʧaʡʚaʥʜ ʯoʢʠ ץaʡcʠ ʫcʫʣ ʙʠʣaʥ ʙaʞaʨʠʣʠʰʠʛa ʙoסʣʠץ ʙ˄ʣʛaʥ 

ʢʦʵʬʬʠʮʠʝʥʪ, ʂʄʂ 2.03.05- 97 13.1-ʞʘʜʚʘʣʠʜʘʥ ʦʣʠʥʘʜʠ 

 

fK - ʙʫʨʯaʢʣʠ ʯoʢʥʠ ץaʣʠʥʣʠʛʠ ʫʣaʥaʸʪʛaʥ ʵʣeʤeʥʪʣaʨʥʠʥʛ ʢʠʯʠʢ 

 ;aʣʠʥʣʠʛʠ oʣʠʥaʜʠץ

 wfR - ʵʨʠʪʠʣʛaʥ ʧ˄ʣaʪ ʯoʢʠʥʠ ״ʠcoʙʠʡ ץaʨʰʠʣʠʛʠ 

2

28,16
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55,055,0 ʩʤʢʅ

R
R
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wun

wf ===
g

          (13.14) 

wzR - ʧ˄ʣaʪʥʠ ʵʨʠʰ ʯeʛaʨacʠ ʢecʠʤʠ ʙ˄ʡʠʯa ״ʠcoʙʠʡ ץaʨʰʠʣʠʛʠ 
2

65,163745,045,0 ʩʤʢʅRR wunwz =Ö==              (13.15) 

ʊʫʛʫʥ 1. ʌeʨʤaʥʠ ʪʠʨʛoʚʠʯʠ (1-2) ʚa ʧacʪʢʠ ʙeʣʙoסʠʥʠ (2-ʅ) ʬacoʥʢaʛa 

ʙʠʨʠʢʪʠʨʠʰ ʫʯʫʥ ʯoʢʥʠ ʫʟʫʥʣʠʛʠʥʠ aʥʠץʣaʡʤʠʟ: 
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ʊʫʛʫʥ 2. ʌeʨʤaʥʠ ʪʠʨʛoʚʠʯʣaʨʠʥʠ 2-3, 4-5, ʧacʪʢʠ ʙeʣʙoסʠʥʠ  ʅ-5 ʚa 

ʫcʪʫʥʥʠ 3-4 ʬacoʥʢaʛa ʙʠʨʠʢʪʠʨʠʰ ʫʯʫʥ ʯoʢʥʠʥʛ ʫʟʫʥʣʠʛʠʥʠ aʥʠץʣaʡʤʠʟ. 

ʩʤ
RK

N
l

cwfff

w 4,261
128,167,07,02

5797,0
1

2

320 =+
ÖÖÖÖ

Ö
=+

Ö
= -

gb

a
 

ʩʤ
RK

N
l

cwzfz

w 4,181
165,167,012

5797,0
1

2

320 =+
ÖÖÖÖ

Ö
=+

Ö
= -

gb

a
 

ʩʤ
RK

N
l

cwfff

ʇ

w 9,111
128,167,07,02

579)7,01(
1

2

)1( 32 =+
ÖÖÖÖ

Ö-
=+

-
= -

gb

a
 

ʩʤ
RK

N
l

cwzfz

ʇ

w 5,81
165,167,012

579)7,01(
1

2

)1( 32 =+
ÖÖÖÖ

Ö-
=+

-
= -

gb

a
 

ʩʤ
RK

N
l

cwfff

w 5,111
128,1617,02

3427,0
1

2

540 =+
ÖÖÖÖ

Ö
=+

Ö
= -

gb

a
 

ʩʤ
RK

N
l

cwzfz

w 2,81
165,16112

3427,0
1

2

540 =+
ÖÖÖÖ

Ö
=+

Ö
= -

gb

a
 

ʩʤ
RK

N
l

cwfff

ʇ

w 5,51
128,1617,02

342)7,01(
1

2

)1( 54 =+
ÖÖÖÖ

Ö-
=+

-
= -

gb

a
 

ʩʤ
RK

N
l

cwzfz

ʇ

w 1,41
165,16112

342)7,01(
1

2

)1( 54 =+
ÖÖÖÖ

Ö-
=+

-
= -

gb

a
 

ʩʤ
RK

N
l

cwfff

H
w 85,321

128,1617,02

10377,0
1

2

50 =+
ÖÖÖÖ

Ö
=+

Ö
= -

gb

a
 

ʩʤ
RK

N
l

cwzfz

H

w 8,221
165,16112

10377,0
1

2

50 =+
ÖÖÖÖ

Ö
=+

Ö
= -

gb

a
 

 



139  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ʞaʜʚaʣ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



140  

 

ʩʤ
RK

N
l

cwfff

Hʇ

w 65,141
128,1617,02

1037)7,01(
1

2

)1( 5 =+
ÖÖÖÖ

Ö-
=+

-
= -

gb

a
 

ʩʤ
RK

N
l

cwzfz

Hʇ

w 3,101
165,16112

1037)7,01(
1

2

)1( 5 =+
ÖÖÖÖ

Ö-
=+

-
= -

gb

a
 

ʩʤ
RK

N
l

cwfff

w 4,71
128,167,07,02

2,1467,0
1

2

430 =+
ÖÖÖÖ

Ö
=+

Ö
= -

gb

a
 

ʩʤ
RK

N
l

cwzfz

w 4,51
165,167,012

2,1467,0
1

2

430 =+
ÖÖÖÖ

Ö
=+

Ö
= -

gb

a
 

ʩʤ
RK

N
l

cwfff

ʇ

w 75,31
128,167,07,02

2,146)7,01(
1

2

)1( 43 =+
ÖÖÖÖ

Ö-
=+

-
= -

gb

a
 

ʩʤ
RK

N
l

cwzfz

ʇ

w 9,21
165,167,012

2,146)7,01(
1

2

)1( 43 =+
ÖÖÖÖ

Ö-
=+

-
= -

gb

a
 

 

ʅaʟoʨaʪ caʚoʣʣaʨʠ 

1. ʌeʨʤa ʵʣeʤeʥʪʣaʨʠʜa ʜoʠʤʠʡ ʶʢʜaʥ ״ocʠʣ ʙ˄ʣaʜʠʛaʥ ʢʫʯʣaʨʥʠ 

aʥʠץʣaʰ ʡ˄ʣʠ. 

2. ʊaʷʥʯ ʤoʤeʥʪʣaʨʜaʥ ʬeʨʤa ʵʣeʤeʥʪʣaʨʜa ״ocʠʣ ʙ˄ʣaʜʠʛaʥ ʢʫʯʣaʨʥʠ 

aʥʠץʣaʰ ʡ˄ʣʠ. 

3. ʌeʨʤa ʵʣeʤeʥʪʣaʨʜa ״ocʠʣ ʙ˄ʣaʜʠʛaʥ ״ʠcoʙʠʡ ʢʫʯ ץaʥʜaʡ 

aʥʠץʣaʥaʜʠ? 

4. ʌeʨʤa ʵʣeʤeʥʪʣaʨʠ ״ʠcoʙʠ. 

5. ʌeʨʤa ʪʫʛʫʥʣaʨʠʥʠ ״ʠcoʙʠ. 

 

13.3. ʂʨʘʥ ʦʩʪʠ ʪ˄ʩʠʥ ״ʠʩʦʙʠ 

 

ʊaʥʣaʙ oʣʠʥʛaʥ ʪ˄cʠʥ ʤʫcʪa״ʢaʤʣʠʢʢa, ʫcʪʠʚoʨʣʠʢʢa ʞaʚoʙ ʙeʨaʜʠʛaʥ  

ʙʠʢʠʨʣʠʛʠ ʝʪʘʨʣʠ ʜaʨaʞaʜa ʚa ʜʠʥaʤʠʢ ʶʢʣaʨʥʠ ץaʙʫʣ ץʠʣa oʣaʜʠʛaʥ ʙ˄ʣʠʰʠ 

ʰaʨʪ. ׳ʠcoʙʠʡ cxeʤacʠ ʙ˄ʡʠʯa ʢʨaʥ ocʪʠ ʪ˄cʠʥʠ ʙʠʨ oʨaʣʠץʣʠ ʚa ʢ˄ʧ oʨaʣʠץʣʠ 

ʙ˄ʣʠʰʠ ʤʫʤʢʠʥ. 

Cʠʣʞʠʡʜʠʛaʥ ʶʢʣaʨ ʪ˄cʠʥʛa ʥʠcʙaʪaʥ ʵʥʛ ʥoץʫʣaʡ ʪaʲcʠʨ ʵʪʠʰʠʥʠ 

ʵʲʪʠʙoʨʛa oʣʠʙ ״ʠcoʙʣaʰʠʤʠʟ ʢeʨaʢ. ʂʨaʥʣaʨʥʠ oʸץʣaʨʠ ʪ˄cʠʥ ʫcʪʠʜa ʰʫʥʜaʡ 

ʞoʡʣaʰʠʰʠ ʢeʨaʢʢʠ, ʥaʪʠʞaʜa, ʪ˄cʠʥʥʠ aʡʨʠʤ ʢecʠʤʣaʨʠʜa ʵʥʛ ʢaʪʪa ʵʛʫʚʯʠ 

ʤoʤeʥʪ ʚa ץʠʨץʫʚʯʠ ʢʫʯ ״ocʠʣ ʙ˄ʣcʠʥ. ʕʥʛ ʢaʪʪa ʵʛʫʚʯʠ ʤoʤeʥʪ ʕ.ɺʠʥʢʣeʨ 

 ʣaʨʠ ʪ˄cʠʥץoʥʫʥ ʙ˄ʡʠʯa 2 ʪa ʢʨaʥ oʸץ oʥʫʥʠʜaʥ ʬoʡʜaʣaʥʠʙ ʪoʧʠʣaʜʠ. ɹʫץ

ʫcʪʠʜa ʰʫʥʜaʡ ʞoʡʣaʰcʠʥʢʠ, ʪeʥʛ ʪaʲcʠʨ ʵʪʫʚʯʠ ʢʫʯ ʚa ʫʥʛa ʷץʠʥ ʙ˄ʣʛaʥ oʸץʜaʥ 

 ocʠʣ ʙ˄ʣaʸʪʛaʥ ʢʫʯ ʪ˄cʠʥ ˄ʨʪacʠʜaʥ ʙʠʨ ʤacoʬaʜa ʞoʡʣaʰcʠʥ, ʰʫʥʜa ʪ˄cʠʥʜa״

ʵʥʛ ʢaʪʪa ʵʛʫʚʯʠ ʤoʤeʥʪ ״ocʠʣ ʙ˄ʣaʜʠ. (ʨacʤ 13.3) 
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ʈʘʩʤ.13.3. ʂʨʘʥ ʦʩʪʠ ʪ˄ʩʠʥʜʘ ʩʠʣʞʠʡʜʠʛʘʥ ʶʢʣʘʨʜʘʥ ״ʦʩʠʣ ʙ˄ʣʘʜʠʛʘʥ ʵʥʛ ʢʘʪʪʘ 

ʵʛʫʚʯʠ ʤʦʤʝʥʪ ʘʥʠץʣʘʰ ʫʯʫʥ ʩʭʝʤʘ 

 

)()2(max KBFcʚRM B ---=                 (13.16) 

ʕʥʛ ʢaʪʪa ץʠʨץʫʚʯʠ ʢʫʯʥʠ aʥʠץʣaʰ ʫʯʫʥ ʢʨaʥ oʸץʣaʨʠʜaʥ ʙʠʪʪacʠ 

ʪaʷʥʯʥʠʥʛ ʫcʪʠʛa ˄ʨʥaʪʠʣaʜʠ. פoʣʛaʥ oʸץʣaʨʠ, ʠʣoʞʠ ʙoʨʠʯa, ʰʫ ʪaʷʥʯʛa 

ʷץʠʥʣaʰʪʠʨʠʣaʜʠ (ʨacʤ 13.4). ʐʫʥʜa  
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= ;  
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---
= ;   

 

Qmax=FĿ×Y                    (13.17) 

 ʠʨʣʠʛʠʥʠ ʵʲʪʠʙoʨʛaסʫʚʯʠ ʢʫʯ ʪ˄cʠʥ oץʠʨץ ʠcoʙʠʡ ʵʛʫʚʯʠ ʤoʤeʥʪ ʚa׳

oʣʠʥʛaʥ ״oʣʜa aʥʠץʣaʥaʜʠ. 

1max aÖ=MM ;                   (13.18) 

                                           1max aÖ=QQ  

ʙʫ ʝʨʜa -1a ʪ˄cʠʥ oסʠʨʣʠʛʠʥʠ ʵʲʪʠʙoʨʛa oʣʫʚʯʠ ʢoʵʬʬʠʮʠeʥʪ ʫcʪʫʥʣaʨʥʠ 

aʜaʤ 6ʤ ʙ˄ʣʛaʥʜa 05,11=aץ  ʪeʥʛ 12ʤ ʜa 07,11=a  ʪeʥʛ. 

ɻoʨʠʟoʥʪaʣ ʵʛʫʚʯʠ ʤoʤeʥʪ ʚa ʢ˄ʥʜaʣaʥʛ ʢʫʯ ץʫʡʠʜaʛʠ ʬoʨʤʫʣaʣaʨ oʨץaʣʠ 

aʥʠץʣaʥaʜʠ: 
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ɻ Ö=

=G

                 (13.19) 

ʊc˄ʠʥʥʠ ʢecʠʤ ʶʟacʠʥʠ ʢoʥcʪʨʫʢʮʠ̫ʣaʰ ʫʥʠ ʪaʣaʙ ץʠʣʛaʥ ʤoʤeʥʪ 

 ʣaʰʜaʥ ʙoʰʣaʥaʜʠץaʨʰʠʣʠʛʠʥʠ aʥʠץ

cy

KT
R

M
W

g
=.                 (13.20) 

ʊ˄cʠʥ ʢecʠʤʥʠʥʛ ʰaʢʣʠ ʢ˄ʰʪaʚʨʛa ˄xʰaʪʠʙ, aʣo״ʠʜa ʵʣeʤeʥʪʣaʨʜaʥ 

ʞʠ״oʟʣaʥaʜʠ. ɹʠʨʠʥʯʠ ʥaʚʙaʪʜa, ʪ˄cʠʥ ʢecʠʤ ʶʟacʠʥʠʥʛ ʤʠʥʠʤaʣ ʙaʣaʥʜʣʠʛʠ 

ʙeʣʛʠʣaʥaʜʠ, ʫ ʪeʥʛ  
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ɹʫ ʝʨʜa -HM ʤeʲʸʨʠʡ ʶʢʜaʥ  ʪ˄cʠʥʜa ״ocʠʣ ʙ˄ʣaʸʪʛaʥ ʵʥʛ ʢaʪʪa ʵʛʫʚʯʠ 

ʤoʤeʥʪ. 

ʀʢʢʠʥʯʠʜaʥ, ʪ˄cʠʥʥʠʥʛ oʧʪʠʤaʣ ʙaʣaʥʜʣʠʛʠ ʪoʧʠʣaʜʠ: 
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ɹʫ ʝʨʜa wt - ʪ˄cʠʥ ʜeʚoʨʠʥʠ ץaʣʠʥʣʠʛʠ; ʫʥʠ ʵʤʧʠʨʠʢ ʬoʨʤʫʣaʜaʥ 

ʬoʡʜaʣaʥʠʙ aʥʠץʣaʥaʜʠ: 
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ʐʫʥʜaʡ ץʠʣʠʙ, ʪ˄cʠʥ ʢecʠʤʠ ʶʟacʠʥʠʥʛ ʙaʣaʥʜʣʠʛʠ qh ʙeʣʛʠʣaʥaʜʠ. ʕʥʜʠ 

 ʠʣʠʥʛaʥ ʪ˄cʠʥ ʢecʠʤ ʶʟacʠ ʜeʚoʨʥʠʥʛ ʢ˄ʥʜaʣaʥʛ ʢʫʯ ʪaʲcʠʨʠʛaץ aʙʫʣץ

ʪeʢʰʠʨʠʣaʜʠ. 
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ʚa ʫcʪʠʚoʨʣʠʢʢa ״aʤ ʪeʢʰʠʨʠʣaʜʠ 
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ʈacʤ.13.4. ʕʥʛ ʢaʪʪa ץʠʨץʫʚʯʠ ʢʫʯʥʠ aʥʠץʣaʰʜa ʢʨaʥʣaʨʥʠ ʪ˄cʠʥ ʫcʪʠʜa 

ʞoʡʣaʥʠʰ cxeʤacʠ. 

 

 :ʣaʥaʜʠץaʣʠ ʪ˄cʠʥ ʪoʢʯacʠ ʢecʠʤ ʶʟacʠ aʥʠץʫʡʠʜaʛʠ ʬoʨʤʫʣa oʨפ
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ʈacʤ.13.5 ʂʨaʥ ocʪʠ ʪ˄cʠʥʥʠ ״ʠcoʙʣaʰ ʚa ʪeʢʰʠʨʠʰ ʫʯʫʥ cxeʤa. 

 

 

ɺaʨaץcʠʤoʥ ʧ˄ʣaʪ ɻOCʊʠ 27772 - 88 ʛa ץaʨaʙ, ʛoʨʠʟoʥʪaʣ ʶʢʥʠ ʵʲʪʠʙoʨʛa 

oʣʛaʥ ״oʣʜa, ʪ˄cʠʥ ʢecʠʤ ʶʟacʠ ʪaʥʣaʥaʜʠ ʚa fff tbA Ö=  ʜeʙ ץaʙʫʣ ץʠʣʠʥaʜʠ. 

 :ʫʡʠʜaʛʠ ʥʠcʙaʪʣaʨʥʠ ʵʲʪʠʙoʨʛa oʣʠʰ ʪaʚcʠʷ ʵʪʠʣaʜʠפ
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ʐʫʥʜaʡ ץʠʣʠʙ, ʪaʥʣaʙ oʣʠʥʛaʥ ʪ˄cʠʥ ʢecʠʤ ʶʟacʠʥʠ ʪoʢʯacʠ ʤa״aʣʣʠʡ 

ʪʫʨסʫʥʣʠʢʢa ʞaʚoʙ ʙeʨʠʰʠ ץʫʡʠʜaʛʠ ʬoʨʤʫʣa ʙʠʣaʥ ʪeʢʰʠʨʠʣaʜʠ: 
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R

E

t

b
¢                   (13.27) 

ɸʨʘʚʘʯa ʪoʨʤoʟ ץʠʣʠʰ ʥaʪʠʞacʠʜa ״ocʠʣ ʙ˄ʣaʜʠʛaʥ ʛoʨʠʟoʥʪaʣ ʶʢʣaʨʥʠ 

 cʠʤoʥץʠʣʠʰ ʫʯʫʥ ʪoʨʤoʟ ʪ˄cʠʥʠ ʷʨaʪʠʣaʜʠ. ʋ ʰʚeʣʣeʨʜaʥ, ʚaʨaץ aʙʫʣץ

ʧ˄ʣaʪʜaʥ, ʨeʣʲc ʚa ʪ˄cʠʥʥʠ ʪeʧa ʪoʢʯacʠʜaʥ ʤaʚʞʫʜ ʙ˄ʣaʜʠ. ʊaʥʣaʙ oʣʛaʥ ʢecʠʤ 

ʶʟaʥʠʥʛ ʤʫcʪa״ʢaʤʣʠʛʠ, ʙʠʢʠʨʣʠʛʠ ʚa ʫcʪʠʚoʨʣʠʛʠ ʪeʢʰʠʨʠʣaʜʠ. 
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ʅaʟoʨaʪ caʚoʣʣaʨʠ. 

 

1. Cʠʣʞʠʡʜʠʛaʥ ʶʢʣaʨʜaʥ ״ocʠʣ ʙ˄ʣaʜʠʛaʥ ʵʥʛ ʢaʪʪa ʵʛʫʚʯʠ ʤoʤeʥʪ 

 ?ʣaʥaʜʠץaʥʜaʡ aʥʠץ

2. ʕʥʛ ʢaʪʪa ץʠʨץʫʚʯʠ ʢʫʯ ץaʥʜaʡ aʥʠץʣaʥaʜʠ? 

3. ʊ˄cʠʥʥʠ ʢecʠʤ ʶʟacʠ ץaʥʜaʡ ʢoʥcʪʨʫʢʮʠʷʣaʥaʜʠ? 

4. ʄʫcʪa״ʢaʤʣʠʛʠ ʚa ʫcʪʠʚoʨʣʠʛʠ ץaʥʜaʡ ʪeʢʰʠʨʠʣaʜʠ? 

 

ʄʠcoʣ: ɹʠʥoʥʠ ʵʥʠ 30ʤ, ʫʟʫʥʣʠʛʠ 96ʤ, ʫcʪʫʥʣaʨʥʠ ץaʜaʤʠ 12ʤ ʙ˄ʣʛaʥ 

caʥoaʪ ʙʠʥoʩʠʥʠ ʢʨaʥ ocʪʠ ʪ˄cʠʥʠʥʠ ״ʠcoʙʣaʥʛ. ʂʨaʥʣaʨʥʠ ʶʢ ʢ˄ʪaʨʠʰ 

  .oʙʠʣʷʪʠ Q=200 ʢʅ ʠʰʣaʰ ʪaʨʪʠʙʠ - ˄ʨʪaץ

ʂʨaʥʣaʨ ʢaʪaʣoʛʠʜaʥ ʙʠʟʥʠʥʛ ״ʠcoʙʣaʰʠʤʠʟʛa ʢeʨaʢ ʙʣ˄ʛaʥ ˄ʣʯaʤʣaʨʥʠ 

aʥʠץʣaʡʤʠʟ. 

ʂʨaʥ ʪaʷʥʯʣaʨʠ oʨacʠʜaʛʠ ʤacoʬa - ʤLKP 5,28=  

ʂʨaʥ ʵʥʠ                  - ʤB 3,61=  

ʂʨaʥ ʙaʟacʠ                                    - ʤK 0,5=  

ʂʨaʥ oʸʛʠʜaʥ ʨeʣʲcʛa ʙ˄ʣaʸʪʛaʥ ʥoʨʤaʣ ʙocʠʤ - ʢHF 255=P  

ʂʨaʥ aʨaʚaʯacʠʥʠʥʛ oסʠʨʣʠʛʠ      - ʢHGT 85=   

ʂʨaʥ ʪ˄ʣa oסʠʨʣʠʛʠ                        - ʢHG 465=  

ɽʯʠʤʠ: ʂʨaʥʣaʨʜaʥ ʢʨaʥ ocʪʠ ʪ˄cʠʥʠʛa ʪaʲcʠʨ ʵʪaʸʪʛaʥ ״ʠcoʙʠʡ ʢʫʯʣaʨʥʠ 

aʥʠץʣaʡʤʠʟ. 

1) ɺeʨʪʠʢaʣ ʪaʲcʠʨ ʵʪaʸʪʛaʥ ʙʠʪʪa oʸסʠʜaʥ 

ʢHKFF dzf 15,2491,185,01,195,0255 =ÖÖÖÖ=ÖYÖÖÖ= PP gg  

ʙʫ ʝʨʜa -PF   ʢʨaʥ oʸסʠʜaʥ ʨeʣʲcʛa ʙ˄ʣaʸʪʛaʥ ʤeʲʸʨʠʡ ʙocʠʤ; 

-fg ʶʢ ʙ˄ʡʠʯa ʠʰoʥʯʣʠʣʠʢ ʢoʵʬʬʠʮʠeʥʪʠ; 

-Pg ʙʠʥoʥʠʥʛ ʜaʚʣaʪ a״aʤʠʷʪʠʛa ʵʛaʣʠʛʠʥʠ ʵʲʪʠʙoʨʛa oʣʫʚʯʠ 

ʢoʵʬʬʠʮʠeʥʪʠ;  

-dK ʜʠʥaʤʠʢ ʶʢʥʠ ʵʲʪʠʙoʨʛa oʣʫʚʯʠ ʢoʵʬʬʠʮʠeʥʪʠ; 

-2y ʶʢʣaʨʥʠʥʛ ʙʠʨʛaʣʠʢʜa ʪaʲcʠʨ ʵʪʠʰʠʥʠ ʵʲʪʠʙoʨʛa oʣʫʚʯʠ 

ʢoʵʬʬʠʮʠeʥʪʠ. 

2) ɻoʨʠʟoʥʪaʣ ʪaʲcʠʨ ʵʪaʸʪʛaʥ ʢʫʯ 
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( ) ( )
ʢH

n

GQf
T f

T
K 33,685,01,195,0

2

8520005,0
2

0

=ÖÖ
+

=YÖÖ
+

= P gg  

ʙʫ ʝʨʜa -f ʠʰץaʣaʥʠʰ ʢoʵʬʬʠʮʠeʥʪʠ ʶʢ ʢ˄ʪaʨʫʚʯʠ ʵʛʠʣʫʚʯaʥ ʙ˄ʣca, 0,05 

ʛa ʪeʥʛ; ʶʢ ʢ˄ʪaʨʫʚʯʠ ʙʠʢʠʨ ʙ˄ʣca, 0,1 ʛa ʪeʥʛ. 

-Q ʢʨaʥ ʶʢ ʢ˄ʪaʨʠʰ ץoʙʠʣʷʪʠ-200ʢʅ; 

-TG ʢʨaʥ aʨaʚaʯacʠ oסʠʨʣʠʛʠ -85ʢʅ; 

-0n ʢʨaʥʥʠʥʛ ʙʠʨ ʪoʤoʥʠʜaʛʠ oʸץʣaʨʠ coʥʠ. 

ʂʨaʥ ocʪʠ ʪ˄cʠʥʠʜa ʪaʰץʠ ʶʢʣaʨ ʪaʲcʠʨʠʜaʥ ״ocʠʣ ʙ˄ʣaʜʠʛaʥ ʵʛʫʚʯʠ 

ʤoʤeʥʪʣaʨʥʠ ʪoʧaʤʠʟ. ʖʢʣaʨ cʠʣʞʫʚʯaʥ ʙ˄ʣʛaʥʣʠʛʠ caʙaʙʣʠ ʪ˄cʠʥʜa ״ocʠʣ 

ʙ˄ʣaʜʠʛaʥ ʵʥʛ ʢaʪʪa ʵʛʫʚʯʠ ʤoʤeʥʪ ʕ.ɺʠʥʢʣeʨ ץoʥʫʥʠʜaʥ ʬoʡʜaʣaʥʠʙ ʪoʧʠʣaʜʠ. 

ɹʫ ץoʥʫʥ ʙʡ˄ʠʯa 2 ʪa ʢʨaʥ oʸץʣaʨʠ ʪ˄cʠʥ ʫcʪʠʜa ʰʫʥʜaʡ ʞoʡʣaʰcʠʥʢʠ, 

ʪeʥʛ ʪaʲcʠʨ ʵʪʫʚʯʠ ʢʫʯ ʚa ʫʥʛa ʷץʠʥ ʙ˄ʣʛaʥ oʸץʜaʥ ״ocʠʣ ʙ˄ʣaʸʪʛaʥ ʢʫʯ ʪ˄cʠʥ 

˄ʨʪacʠʜaʥ ʙʠʨ ʤacoʬaʜa ʞoʡʣaʰcʠʥ, ʰʫʥʜa ʪ˄cʠʥʜa ʵʥʛ ʢaʪʪa ʵʛʫʚʯʠ ʤoʤeʥʪ 

 .ocʠʣ ʙ˄ʣaʜʠ״

 

 

 

 

 

 

 

 

 

 

ʈʘʩʤ.13.6. ʕʥʛ ʢʘʪʪʘ ʵʛʫʚʯʠ ʤʦʤʝʥʪʥʠ ʘʥʠץʣʘʰ ʫʯʫʥ ʩʭʝʤʘ 

 

      
( ) ( )

xxx

xFxFxF

++=-

Ö++=-

3,15

3,15
 

( )
ʢH

F
RB 3,335

12

9165,76165,66165,1
=

++
=  

ʤx

x

233,1

33,15

=

=-
   

( )
ʢH

F
RA 15,412

12

3835,103835,50835,4
=

++
=  

ʤʢHFRM B Ö=-=Ö-Ö= 869,1482895,323704,18063,13885,5max  

ʕʥʛ ʢaʪʪa ʢ˄ʥʜaʣaʥʛ ʢʫʯʥʠ aʥʠץʣaʰ ʫʯʫʥ ʢʨaʥ oʸץʣaʨʠʜaʥ ʙʠʪʪacʠʥʠ 

ʪaʥ̫ʯʥʠʥʛ ʫcʪʠʛa ˄ʨʥaʪaʤʠʟ. פoʣʛaʥ oʸץʣaʨʠʥʠ ʠʣoʞʠ ʙoʨʠʯa ʰʫ ʪaʷʥʯʛa 

ʷץʠʥʣaʰʪʠʨʠʣaʜʠ. 

 
ʈʘʩʤ.13.7. ʕʥʛ ʢʘʪʪʘ ץʠʨץʫʚʯʠ ʢʫʯʥʠ ʘʥʠץʣʘʰ ʫʯʫʥ ʩʭʝʤʘ 
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;11 =y  ;892,0
12000

10700
2 ==y  ;475,0

12000

5700
3 ==y  

KHFQ 74,589367,215,249max =Ö=UäÖ=  

 

 ʠʨʣʠʛʠʥʠסʠcoʙʠʡ ʵʛʫʚʯʠ ʤoʤeʥʪ ʚa ʢ˄ʥʜaʣaʥʛ ʢʫʯʥʠ ʪ˄cʠʥʥʠʥʛ ˄ʟ o׳

ʵʲʪʠʙoʨʛa oʣʛaʥ ״oʣʜa aʥʠץʣaʡʤʠʟ: 

.02,63107,174,589

67,158607,1869,1482

1max

1max

ʢHQQ

ʤʢHMM

=Ö=Ö=

Ö=Ö=Ö=

a

a
 

ɻoʨʠʟoʥʪaʣ ʵʛʫʚʯʠ ʤoʤeʥʪ ʚa ʢ˄ʥʜaʣaʥʛ ʢʫʯʥʠ ץʫʡʠʜaʛʠ ʬoʨʤʫʣaʣaʨ 

oʨץaʣʠ aʥʠץʣaʡʤʠʟ: 

ʢHQ
F

T
Q

ʤʢHM
F

T
M

032,1602,631
15,249

33,6

31,4067,1586
15,249

33,6

=Ö==

Ö=Ö==

G

G

 

ʊ˄cʠʥʥʠʥʛ ʢecʠʤʠʥʠ ʞʠ״oʟʣaʰʥʠ ʪʘʣʘʙ ץʠʣʠʥʛaʥ ʤoʤeʥʪ ץaʨʰʠʣʠʛʠʥʠ 

aʥʠץʣaʰʜaʥ ʙoʰʣaʡʤʠʟ. 
() 2

. 7052
1225

10158667
ʩʤ

R

M
W

cy

KT =
Ö

Ö
==

g
 

ʊ˄cʠʥ ʢecʠʤʥʠʥʛ ʰaʢʣʠʥʠ ʢ˄ʰʪaʚʨʛa ˄xʰaʪʠʙ, aʣo״ʠʜa ʵʣeʤeʥʪʣaʨʠʜaʥ 

ʞʠ״oʟʣaʡʤʠʟ, aʚʚaʣo ʢecʠʤ ʶʟaʥʠ ʙaʣaʥʜʣʠʛʠ ˄ʨʥaʪʠʣaʜʠ. ɹʠʨʠʥʯʠ ʥaʚʙaʪʜa 

ʪ˄cʠʥ ʢecʠʤ ʶʟacʠʥʠʥʛ ʤʠʥʠʤaʣ ʙaʣaʥʜʣʠʛʠ ʪoʧʠʣaʜʠ: 

 

()
( )

ʩʤ

M
l

f
E

lMR
h

H

y
122

67,15861100210024

82,14405001200102255

24

5
min =

ÖÖÖ

ÖÖÖÖÖ
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ù
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ø
é
ê

è
=  

ʙʫ ʝʨʜa,   

 

ʤʢHFRM HH

B

H Ö=-=Ö-Ö= 56,134645,294008,16413,13835,5max  

ʢH
F

F

ʢHR

f

H

H

B

5,226
1,1

15,249

8218,304
12

1496,165,226

===

=
Ö

=

g

 

ʊ˄cʠʥʥʠʥʛ ˄ʟ oסʠʨʣʠʛʠʥʠ ʵʲʪʠʙoʨʛa oʣʛaʥ ״oʣʜa ״ocʠʣ ʙ˄ʣaʜʠʛaʥ ʤʝʲʸʨʠʡ 

ʵʛʫʚʯʠ ʤoʤeʥʪ:  
ʤʢHMM H

Max

H Ö=Ö=Ö 82,144007,156,13461a  

ʀʢʢʠʥʯʠʜaʥ ʪ˄cʠʥʥʠʥʛ oʧʪʠʤaʣ ʙaʣaʥʜʣʠʛʠ aʥʠץʣaʥaʜʠ: 

ʩʤ
t

W
h

w

KT 94
2,12

70523

2

3 . =
Ö

Ö
==OPT  

ɼeʚoʨʠʥʠʥʛ ץaʣʠʥʣʠʛʠ ʵʤʧʠʨʠʢ ʬoʨʤʫʣaʜaʥ ʬoʡʜaʣaʥʠʙ aʥʠץʣaʥaʜʠ: 
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ʤʤ
h

tw 7,10
1000

12203
7

1000

3
7 min =

Ö
+=+=  

ʜeʚoʨ ץaʣʠʥʣʠʛʠ ʤʤtw 12=  

ʐʫʥʜaʡ ץʠʣʠʙ, ʪ˄cʠʥ ʢecʠʤ ʶʟacʠʥʠʥʛ ʙaʣaʥʜʣʠʛʠʥʠ ʩʤh 8,127=  ʠʣʠʙץ 

˄ʨʥaʪaʤʠʟ. 

ʕʥʜʠ ץaʙʫʣ ץʠʣʠʥʛaʥ ʪ˄cʠʥ ʢecʠʤʠ ʶʟacʠ ʜeʚoʨʠʥʠʥʛ ץaʣʠʥʣʠʛʠʥʠ 

ʢ˄ʥʜaʣaʥʛ ʢʫʯ ʪaʲcʠʨʠʛa ʪeʢʰʠʨaʤʠʟ; 
()

ʩʤ
hR

Q
t

S

w 2,157,0
5,1308,1272

1002,6313

2

3
<=

ÖÖ

ÖÖ
=  

ʚa ʤa״aʣʣʠʡ ʫcʪʠʚoʨʣʠʢʢa ״aʤ ʪeʢʰʠʨaʤʠʟ; 

()
ʩʤ

E

Rh
t

yw
w 2,168,0

101,2

10225

6

125

6 6
<=

Ö

Ö
==  

 :ʣaʥaʜʠץaʣʠ ʪ˄cʠʥ ʪoʢʯacʠ ʢecʠʤ ʶʟacʠ aʥʠץʫʡʠʜaʛʠ ʬoʨʤʫʣa oʨפ

2. 62,29
6

2,18,127

8,127

7052

6
ʩʤ

ht

h

W
A wKT

f =
Ö

-=-=  

ɺaʨʘץcʠʤoʥ ʧ˄ʣaʪ ɻOCʊʠ 82-70*ʛa ץaʨaʙ, ʛoʨʠʟoʥʪaʣ ʶʢʥʠ ʵʲʪʠʙoʨʛa 

oʣʛaʥ ״oʣʜa, ʪ˄cʠʥ ʪoʢʯacʠ ʢecʠʤʠ ʶʟacʠʥʠ 22,394,128 ʩʤtbA fff =³=Ö=  ʜeʙ, 

 .ʠʣʠʙ oʣaʤʠʟץ aʙʫʣץ

ɹʫ ʝʨʜa ץʫʡʠʜaʛʠ ʰaʨʪʣaʨ ʵʲʪʠʙoʨʛa oʣʠʥʛaʥ:  

     ;6,32,1334,1 ʩʤtʩʤt wf =Ö=<=  

;
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ʐʫʥʜaʡ ץʠʣʠʙ, ʪaʥʣaʙ oʣʛaʥ ʪoʢʯaʥʠ ʢecʠʤʠ ˄ʟ ʪʫʨסʫʥʣʠʛʠʥʠ ʡ˄ץoʪʤaʡʜʠ, 

ʯʫʥʢʠ 

()
15

100,225

2100000
5,05,0 =

Ö
=¢

yf

cb

R

E

t

b
  0,156,9 <  

ʂʨaʥ aʨaʚaʯacʠ ʪoʨʤoʟ ץʠʣʠʰ ʥaʪʠʞacʠʜa ״ocʠʣ ʙ˄ʣaʜʠʛaʥ ʛoʨʠʟoʥʪaʣ 

ʢʫʯʥʠ ʪoʨʤoʟ ʪ˄cʠʥʠ ץaʙʫʣ ץʠʣaʜʠ ʚa ʨaʤaʣaʨʛa ʫʟaʪaʜʠ. ʊoʨʤoʟ ʪ˄cʠʥʠʥʠ 10 ˉ 

ʣʠ ʰʚeʣʣeʨʜaʥ ( ),44,1;4,20;9,10 42 ʩʤZʩʤJʩʤA oy ===  ʚaʨaץcʠʤoʥ ʧ˄ʣaʪʜaʥ 

( ),878,0 ʩʤbʩʤt ==  ʨeʣʲc ʚa ʪ˄cʠʥʥʠ ʪeʧa ʪoʢʯacʠʜaʥ ץʠʣʠʙ ʞʠ״oʟʣaʡʤʠʟ. 

ʊaʥʣaʙ oʣʛaʥ ʢecʠʤ ʶʟacʠʥʠ ʤʫcʪa״ʢaʤʣʠʛʠʥʠ ʪeʢʰʠʨaʤʠʟ. ɹʫʥʠʥʛ ʫʯʫʥ ʪ˄cʠʥ 

ʢecʠʤ ʶʟacʠʥʠʥʛ ʛeoʤeʪʨʠʷ ʪaʚcʠʬʥoʤaʣaʨʠʥʠ aʥʠץʣaʡʤʠʟ. ʊ˄ʣʠץ ʢecʠʤ ʶʟacʠ 

ʠʥeʨʮʠʷ ʤoʤeʥʪʠʥʠ aʥʠץʣaʡʤʠʟ: 

4
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508461
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f
ww

X =ö
÷

õ
æ
ç

å +
ÖÖ+

Ö
=öö

÷

õ
ææ
ç

å +
+=  
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ʈʘʩʤ.13.8. ʂʨʘʥ ʦʩʪʠ ʪ˄ʩʠʥʥʠ ״ʠʩʦʙʣʘʰ ʫʯʫʥ ʩʭʝʤʘ 

 

ʈeʣɹcʥʠ ʪ˄cʠʥʛa ʤaxʢaʤʣaʰ ʫʯʫʥ ʪ˄cʠʥʥʠʥʛ ʪeʧa ʪoʢʯacʠ ʪeʰʠʣaʜʠ Ï 

20ʤʤ ʣʠ ʙoʣʪʣaʨ ʫʯʫʥ: 

         4

22

22368
2

4,1125
4,122

2
2 ʩʤ

th
tdJ

fw

foo =ö
÷

õ
æ
ç

å +
ÖÖÖ=öö

÷

õ
ææ
ç

å +
=   

 

ʊ˄cʠʥ ʟaʠʬʣaʰʛaʥ ʢecʠʤ ʶʟacʠʥʠʥʛ ʠʥeʨʮʠʷ ʤoʤeʥʪʠ (ʥeʪʪo): 
448609322368508461 ʩʤJJJ OX

H

X =-=-=  

ʊ˄cʠʥ ʟaʠʬʣaʰʛaʥ ʢecʠʤ ʶʟacʠʥʠʥʛ ʤoʤeʥʪ ץaʨʰʠʣʠʛʠ:                                                            

37607
8,127

48609322
ʩʤ

h

J
W

H

XH

X =
Ö

==  

 

ʊ˄cʠʥ ʥeʡʪʨaʣ ˄ץʠʜaʥ ʶץoʨʠʜaʛʠ ʢecʠʤʠʥʠʥʛ cʪaʪʠʢ ʤoʤeʥʪʠ: 

34,4821
4

125

2

2,1125

2

4,1125
2,39

422
ʩʤ

hhtth
AS wwwfw

fX =Ö
Ö

+
+

Ö=Ö+öö
÷

õ
ææ
ç

å +
=  

 

ʊoʨʤoʟ ʪ˄cʠʥʠ ʢecʠʤʠʥʠʥʛ oסʠʨʣʠʢ ʤaʨʢaʟʠʥʠ ʪoʧaʤʠʟ: 

ʩʤ

AAAA

XAAAXAXA
X

shf

shshff

77,26
9,106,692,393,67

56,989,105,566,6902,3903,67

1

=
+++

Ö+Ö+Ö+Ö
¹

=
+++

Ö+Ö+Ö+Ö
=

LR

LLRR

 

 

ʊʦʨʤoʟ ʪ˄cʠʥʠʥʠʥʛ ʢecʠʤ ʶʟacʠʥʠʥʛ ʠʥeʨʮʠʷ ʤoʤeʥʪʠʥʠ ʪoʧaʤʠʟ: 
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( ) ( )

( ) ( )

4

33

2222
33

2

1

2

1

2

1

2

1

240895

439002561194434561766151828164482294,20
12

8,087

12

4,128
16,327

77,2656,989,1077,265,568,08777,262,3977,263,674,20
1212

16,327

ʩʤ

tbtb

XXAXXAXAXAJJJJJ

ff

shsh

o

shf

o

y

=

¹++=+++++
Ö

+
Ö

+=

¹-Ö+-ÖÖ+Ö+Ö++++=

=-+-Ö+Ö+Ö++++=

L

LLLRLRU

l

 

 

ɿaʠʬʣaʰʛaʥ ʶʟaʥʠʥʛ ʠʥeʨʮʠʷ ʤoʤeʥʪʠ: 

( ) ( ) ( )

( ) 42

22

1

2

1

457437867881077,264,12

1077,264,121010

ʩʤ

XtdXtdJ ff

=+=+Ö+

+-Ö=++-= OO

O

U
 

ʊoʨʤoʟ ʪ˄cʠʥʠʥʠʥʛ ʟaʠʬʣaʰʛaʥ ʶʟacʠʥʠʥʛ ʠʥeʨʮʠʷ ʤoʤeʥʪʠ 
42363214574240895 ʩʤJJJ yy =-=-= OH

C  

 

ʊ˄cʠʥ ʪeʧa ʪoʢʯacʠʜa ״ocʠʣ ʙ˄ʣaʜʠʛaʥ ʥoʨʤaʣ ʢʫʯʣaʥʠʰʥʠ ץʫʡʠʜaʛʠ 

ʬoʨʤʫʣa oʨץaʣʠ aʥʠץʣaʡʤʠʟ 

() ()
ʘX

J

M
Y

J

M
H

Y

H

X

MP=+=Ö
Ö

+Ö
Ö

=Ö+Ö=
G

6,21595,66,20877,40
236321

104031
9,63

486093

10158667
s  

 

ʙʫ ʝʨʜa X ʚa ʋ ״ʠcoʙʣaʥaʸʪʛaʥ ʥʫץʪaʥʠʥʛ ʢooʨʜʠʥaʪaʣaʨʠ 

ʩʤ
b

XX

ʩʤ
h

Y

f
77,40

2

28
77,26

2

9,63
2

8,127

2

1 =+=+=

===

 

ʊ˄cʠʥ ʧacʪʢʠ ʪoʢʯacʠʜa ״ocʠʣ ʙ˄ʣaʜʠʛaʥ ʢʫʯʣaʥʠʰʥʠ ʪoʧaʤʠʟ; 
()

ʘ
W

M

c

H

X

MP=
Ö

== 6,208
17607

10158667

g
s  

 

ʌaʨץʠ %5%2,4%100
225

6,215225
%100 <=Ö

-
=Ö

-

y

y

R

R s
 

%3,7%100
225

6,208225
=Ö

-
 

ʊ˄cʠʥ ʪaʷʥʯʠʜa ״ocʠʣ ʙ˄ʣaʸʪʛaʥ ʫʨʠʥʤa ʢʫʯʣaʥʠʰʥʠ ץʫʡʠʜaʛʠ ʬoʨʤʫʣa 

oʨץaʣʠ aʥʠץʣaʡʤʠʟ: 

S

WX

X Rʩʤʢʅ
tJ

QS
<=

Ö

Ö
==

2
99,4

2,1508461

482102,631
t  

 

ʊ˄cʠʥʥʠʥʛ ʥoʨʤaʣ ʶʢʣaʨ ʪaʲcʠʨʠʜa ʥʠcʙaʪaʥ ʵʛʠʣʠʰʠʥʠʥʛ aʥʠץʣaʡʤʠʟ; 

500

1
00169,0

5084612100048

12001440825

0,48

5
=ù
ú

ø
é
ê

è
<=

ÖÖ

ÖÖ
=

E

ÖM
=

C

H

l

f

J

l

l

f
 

ʐʫʥʜaʡ ץʠʣʠʙ ʪaʥʣaʙ oʣʛaʥ ʪ˄cʠʥ, ״aʤ ʤʫcʪa״ʢaʤʣʠʛʠ ʙʠʣaʥ ״aʤ 

ʙʠʢʨʣʠʛʠ ʙʠʣaʥ, ʙʠʟʥʠ ץoʥʠץʪʠʨaʜʠ. 
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13.4. ʈʘʤʘ ʫʩʪʫʥʠʥʠʥʛ ״ʠʩʦʙʠ 

 

13.4.1.  ʋcʪʫʥʥʠʥʛ ʪeʧa ץʠcʤʠʥʠ ״ʠcoʙʠ 

 

ʋcʪʫʥʥʠʥʛ ʪeʧa ץʠcʤʠʛa cʠץʫʚʯʠ ʢʫʯ ״aʤʜa ʵʛʫʚʯʠ ʤoʤeʥʪ ʪaʲcʠʨ 

 ʠʣʠʥʛaʥ ʢecʠʤ ʶʟacʠʥʠ ʌ.C.ʗcʠʥcʢʠʡץ ʠʣʠʰʠʥʠʥʛ ʵʲʪʠʙoʨʛa oʣʠʙ, ʪaʣaʙץ

ʪaʚcʠʷ ʵʪʛaʥ ʬoʨʤʫʣaʜaʥ ʬoʡʜaʣaʥʠʙ aʥʠץʣaʡʤʠʟ: 

ö
÷

õ
æ
ç

å
+=

h

e

R

N
A

y

KT 2,225,1.               (13.30) 

 

ʙʫ ʝʨʜa: -e ʝʣʢa; 
N

M
¹e   

-h ʢecʠʤ ʶʟacʠʥʠʥʛ ʙaʣaʥʜʣʠʛʠ 500ʤʤ; 

-N ʫcʪʫʥʛa ʪaʲcʠʨ ץʠʣaʸʪʛaʥ ״ʠcoʙʠʡ ʢʫʯ; 

-M  .ʠcoʙʠʡ ʵʛʫʚʯʠ ʤoʤeʥʪ״

ʋcʪʫʥʥʠ ʢecʠʤ ʶʟacʠ aʣo״ʠʜa ʵʣeʤeʥʪʣaʨʜaʥ ʪaʡʸʨʣaʥaʜʠ ʢ˄ʰʪaʚʨ 

ʰaʢʣʠʛa ˄xʰaʰ ץʠʣʠʙ ʚa ץʫʡʠʜaʛʠ ʥʠcʙaʪʣaʨʥʠ ʵʲʪʠʙoʨʛa oʣʛaʥ ״oʣʜa 

ʞʠ״oʟʣaʥaʜʠ. 

.30/120/1/

;30/

;8050/

·=

¢

·=

lb

tb

twhw

f

ff  

ɼeʚoʨʥʠ ץaʣʠʥʣʠʛʠ ʤʤtw 10=  ʪeʥʛ ʚa ʪoʢʯacʠ ff tb Ö  ʚaʨaץcʠʤoʥ ʧ˄ʣaʪ 

ʧʨoʢaʪʠʜaʥ ʪaʥʣaʥaʜʠ ʚa ʫcʪʫʥʥʠʥʛ ʫʤʫʤʠʡ ʢecʠʤ ʶʟacʠ aʥʠץʣaʥaʜʠ 

wwff thtbA Ö+Ö= 2  

ʋcʪʫʥʥʠʥʛ ץaʙʫʣ ץʠʣʠʥʛaʥ ʢecʠʤ ʶʟacʠʥʠ ʛeoʤeʪʨʠʢ ʪaʚcʠʬʥoʤacʠ 

aʥʠץʣaʥaʜʠ 

.

;

;
1212

2

;
2

2
2

12

33

2
3

A

J
i

A

J
i

httb
J

h

J
W

th
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J

y

y

x
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wwff

y

x
x
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f
ww

x
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=

Ö
+=

=

ö
ö
÷

õ
æ
æ
ç

å +
+=

                     (13.31) 

ʋcʪʫʥʥʠ ʠʢʢaʣa ʢecʠʤʠ ʙʫʡʠʯa ʵʛʠʣʫʚʯaʥʣʠʛʠ ʪoʧʠʣaʜʠ: 
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.

;

y

efy

y

x

efx

x

i

l

i

l

=

=

l

l

                        (13.32) 

ʙʫ ʝʨʜa -efxl ʢ˄ʥʜaʣaʥʛ ʨaʤa ʪeʢʠcʣʠʛʠ ʙ˄ʡʠʯa ʫcʪʫʥʥʠʥʛ ״ʠcoʙʠʡ 

ʫʟʫʥʣʠʛʠ 

2. mÖ= KTefx hl                 (13.33) 

ʙʫʥʜa -2m ʫcʪʫʥ ʪeʧa ץʠcʤʠʥʠʥʛ ʛeoʤeʪʨʠʢ ʫʟʫʥʣʠʛʠʥʠ ״ʠcoʙʠʡ 

ʫʟʫʥʣʠʢʢa ʢeʣʪʠʨʫʚʯʠ ʢoʵʬʬʠʮʠeʥʪ. 

1

1
2
a

m
m =                  (13.34) 

aʛaʨ 32 >m  ʙʫʣca, 3 ʜeʙ oʣʠʥaʜʠ; 

-1m ʫcʪʫʥʥʠʥʛ ʧacʪʢʠ ץʠcʤʠʥʠʥʛ ʛeoʤeʪʨʠʢ ʫʟʫʥʣʠʛʠʥʠ ״ʠcoʙʠʡ 

ʫʟʫʥʣʠʢʢa ʢeʣʪʠʨʫʚʯʠ ʢoʵʬʬʠʮʠeʥʪ, ʫʥʠʥʛ ץʠʡʤaʪʠʥʠ nʚa 1aʢoʵʬʬʠʮʠeʥʪʣaʨʠ 

ʙʫʡʠʯa פʄפ ʥʠ (2.03.05-97) 10.2 ʞaʜʚaʣʠʜaʥ oʣʠʥaʜʠ. 

KT

KTKP

KT

KP

KPKP

KP

N

N+N
=Ö==

.

..

.

.

.

.
1

..

.. ;; b
b

a
J

J

h

h

hJ

hJ
n KT

KT

KT  

 

ʋcʪʫʥ ʪeʧa ץʠcʤʠʥʠ ʰaʨʪʣʠ ʵʛʠʣʫʚʯaʥʣʠʛʠ ץʫʡʠʜaʛʠ ʬoʨʤʫʣa ʙʠʣaʥ 

aʥʠץʣaʥaʜʠ: 

E

Ry

xx ll=                         (13.35) 

ʄoʤeʥʪ ʪaʲcʠʨ ʢʠʣaʸʪʛaʥ ʪeʢʠcʣʠʢ ʙ˄ʡʠʯa ʫcʪʫʥ ʤʫcʪa״ʢaʤʣʠʛʠ ʚa 

ʫcʪʠʚoʨʣʠʛʠ ʪeʢʰʠʨʠʣaʜʠ. 

cy YR ÖAN= BH Bjs /                  (13.36) 

-BHj ʢoʵʬʬʠʮʠeʥʪʠʥʠ פʄפʥʠ 9.2 ʞaʜʚaʣʠʜaʥ, ʢeʣʪʠʨʠʣʛaʥ ʥʠcʙʠʡ 

ʵʢcʮeʥʪʨʠcʠʪeʪʠʛa -efm ʚa ʰaʨʪʣʠ ʵʛʠʣʫʚʯaʥʣʠʢʢa ()l ץaʨaʙ aʥʠץʣaʥaʜʠ. 

              NÖ= ʄɸmef h Wx (13.37) 

ʙʫ ʝʨʜa -h ʢecʠʤ ʰaʢʣʣaʨʠ ʪaʲcʠʨʠʥʠʥʛ ʢoʵʬʬʠʮʠeʥʪʠ, ʫ פʄפʥʠ 9.1 

ʞaʜʚaʣʠʜaʥ oʣʠʥaʜʠ. 

ʋcʪʫʥ ʪeʧa ץʠcʤʠʥʠ ʫcʪʠʚoʨʣʠʛʠ ʤoʤeʥʪ ʪaʲcʠʨ ץʠʣʤaʡʜʠʛaʥ ʪeʢʠcʣʠʢ 

ʙ˄ʡʠʯa ״aʤ ʪeʢʰʠʨʠʣaʜʠ. 

./ ycy RAcN ¢= gjs                 (13.38) 

c- ʢoʵʬʬʠʮʠeʥʪʥʠ ץʫʡʠʜaʛʠ ʬoʨʤʫʣa oʨץaʣʠ ʪoʧʠʣaʜʠ: 

Aʛaʨ cy ll B  ʙ˄ʣca 1=b  

;
1 a

b

xm
C

+
=                  (13.39) 
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;
y

c
R

E
pl=                     (13.40)  

;05,065,0 xm+=a            (13.41) 

.
x

x

x
WN

AM
m

Ö

Ö
=                    (13.42) 

 

ʙʫ ʝʨʜa -xM ʫcʪʫʥ ʪeʧa ץʠcʤʠʥʠʥʛ 
3

1  ʫʟʫʥʣʠʛʠʜaʛʠ ״ʠcoʙʠʡ ʤoʤeʥʪ.  

ʄʠʩʦʣ 13.4.1. ʂ˄ʥʜʘʣʘʥʛ  ʨʘʤʘ ʫʩʪʫʥʠʥʠ ʪʝʧʘ ץʠʩʤʠʥʠ ״ʠʩʦʙʣʘʥʛ. ʊʘʲʩʠʨ  

ʵʪʘʸʪʛʘʥ ״ʠʩʦʙʠʡ ʢʫʯ N=730,8 ʢʅ ʚʘ ʵʛʫʚʯʠ ʤʦʤʝʥʪ ʄ=466,2 ʢʅĿʤ.ʪʝʥʛ 

hʪ.ʢ.=4,198ʤ ʢʝʩʠʤ ʶʟʘʥʠ ʙʘʣʘʥʜʣʠʛʠ  h=0,5ʤ ʪʝʥʛ. 

ɽʯʠʤʠ: ʫʩʪʫʥʥʠʥʛ ʪʝʧʘ ץʠʩʤʠʥʠ ʪʘʣʘʙ ץʠʣʠʥʛʘʥ ʢʝʩʠʤ ʶʟʘʩʠʥʠ 

ʌ.ʉ.ʗʩʠʥʩʢʠʡ ʪʘʚʩʠʷ ʵʪʛʘʥ ʬʦʨʤʫʣʘʜʘʥ ʬʦʡʜʘʣʘʥʠʙ ʘʥʠץʣʘʡʤʠʟ: 

2

.. 132
50

8,63
2,225,1

5,22

8,730
2,225,1 cʤ

h

e
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ɸ
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ʂʊ =ö
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ʙʫ ʝʨʜʘ: ʝ ï ʝʣʢʘ ʩʤ
ʢʅ

ʩʤʢʅʄ
ʝ 8,63

8,730

46620
=

Ö
=

N
=  

h-ʢʝʩʠʤ ʶʟʘʩʠʥʠʥʛ ʙʘʣʘʥʜʣʠʛʠ 500ʤʤ; ʋʩʪʫʥʥʠ ʢʝʩʠʤ ʶʟʘʩʠ ʘʣʦ״ʠʜʘ 

ʵʣʝʤʝʥʪʣʘʨʜʘʥ ʪʘʡʸʨʣʘʡʤʠʟ. פ˄ʰʪʘʚʨ ʰʘʢʣʠʛʘ ˄ʭʰʘʰ ץʠʣʠʙ ʚʘ ץʫʡʠʜʘʛʠ 

ʥʠʩʙʘʪʣʘʨʥʠ ʵʲʪʠʙʦʨʛʘ ʦʣʛʘʥ ״ʦʣʜʘ ʞʠ״ʦʟʣʘʡʤʠʟ. 

8050·=ww th              30¢
f

f

t
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f
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ɼʝʚʦʨʥʠ ץʘʣʠʥʣʠʛʠ tw=10ʤʤ ʪʝʥʛ ʚʘ ʪʦʢʯʘʩʠ ˄ʣʯʘʤʣʘʨʠʥʠ bf x tf  

ʚʘʨʘץʩʠʤʦʥ ʧ˄ʣʘʪ ʧʨʦʢʘʪʠʜʘʥ ʪʘʥʣʘʡʤʠʟ, 472ʭ10 ʜʝʚʦʨʠʛʘ 2,47
1

2,47
= , 360ʭ14ʭ2 

ʪʦʢʯʘʣʘʨʠ 307,25
4,1

36
B= . ʋʩʪʫʥʥʠʥʛ ʫʤʫʤʠʡ ʢʝʩʠʤ ʶʟʘʩʠ 

ɸ=47,2+50,4ʭ2=148,0ʩʤ2 ʪʘʰʢʠʣ ץʠʣʘʜʠ. 

ʋʩʪʫʥʥʠʥʛ ץʘʙʫʣ ץʠʣʠʥʛʘʥ ʢʝʩʠʤ ʶʟʘʩʠʥʠ ʛʝʦʤʝʪʨʠʢ ʪʘʚʩʠʬʥʦʤʘʩʠʥʠ 

ʘʥʠץʣʘʡʤʠʟ: 
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 ʋʩʪʫʥʥʠ ʠʢʢʘʣʘ ʢʝʩʠʤʠ ʙ˄ʡʠʯʘ ʵʛʠʣʫʚʯʘʥʣʠʛʠʥʠ ʪʦʧʘʤʠʟ: 

49
58,8

8,419

2,51
5,21

1102

===

===

y

efy

y

x

efx

ʯ

i

l

i

l

l

l

 

ʙʫ ʝʨʜʘ; lʝfʭ ï ʢ˄ʥʜʘʣʘʥʛ ʨʘʤʘ ʪʝʢʠʩʣʠʛʠ ʙ˄ʡʠʯʘ ʫʩʪʫʥʥʠʥʛ ״ʠʩʦʙʠʡ 

ʫʟʫʥʣʠʛʠ ; 
ʤhl KTefx 02,1163,2198,42.. =Ö=Ö= m  

ʙʫʥʜʘ: Õ2 ï ʫʩʪʫʥ ʪʝʧʘ ץʠʩʤʠʥʠʥʛ ʛʝʦʤʝʪʨʠʢ ʫʟʫʥʣʠʛʠʥʠ ״ʠʩʦʙʠʡ 

ʫʟʫʥʣʠʢʢʘ ʢʝʣʪʠʨʫʚʯʠ ʢʦʵʬʬʠʮʠʝʥʪ 

63,2
735,0

93,1

1

1
2 ===
a

m
m  

ɸʛʘʨ Õ2>3 ʙ˄ʣʩʘ,3 ʜʝʙ ʦʣʠʥʘʜʠ;  Õ1-ʫʩʪʫʥ ʧʘʩʪʢʠ ץʠʩʤʠʥʠ ʛʝʦʤʝʪʨʠʢ 

ʫʟʫʥʣʠʛʠʥʠ ״ʠʩʦʙʠʡ ʫʟʫʥʣʠʢʢʘ ʢʝʣʪʠʨʫʚʯʠ ʢʦʵʬʬʠʮʠʝʥʪ, ʫʥʠʥʛ ץʠʡʤʘʪʠʥʠ n ʚʘ 

Ŭ1 ʢʦʵʬʬʠʮʠʝʥʪʣʘʨʠ ʙ˄ʡʠʯʘ פʄפ ʥʠ  (2.03.05.97) 10.2  ʞʘʜʚʘʣʠʜʘʥ ʦʣʠʥʘʜʠ. 

93,1
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8,7302,1392

735,0
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ʋʩʪʫʥ ʪʝʧʘ ץʠʩʤʠʥʠ ʰʘʨʪʣʠ ʵʛʠʣʫʚʯʘʥʣʠʛʠʥʠ ʘʥʠץʣʘʡʤʠʟ: 

68,1
2100000

2250
2,51 =Ö==

E

Ry

ʭʭ ll  

ʄʦʤʝʥʪ ʪʘʲʩʠʨ ץʠʣʘʸʪʛʘʥ ʪʝʢʠʩʣʠʢ ʙ˄ʡʠʯʘ ʫʩʪʫʥʥʠ ʤʫʩʪʘʭʢʘʤʣʠʛʠ ʚʘ 

ʫʩʪʠʚʦʨʣʠʛʠʥʠ ʪʝʢʰʠʨʘʤʠʟ; 

y

cbn

RcʤkH
A

N
B221,22

95,0148234,0

8,730
=

ÖÖ
=

ÖÖ
=

gj
s  

űʚʥ ï ʢʦʵʬʬʠʮʠʝʥʪʥʠ פʄפʥʠ 9.2 ʞʘʜʚʘʣʠʜʘʥ ʢʝʣʪʠʨʠʣʛʘʥ ʥʠʩʙʠʡ 

ʵʢʩʮʝʥʪʨʠʩʠʪʝʪʠʛʘ efm  ʚʘ ʰʘʨʪʣʠ ʵʛʠʣʫʚʯʘʥʣʠʢʢʘ (l) ץʘʨʘʙ ʘʥʠץʣʘʡʤʠʟ: 

08,5
2,2738,730

14846620
47,1 =

Ö

Ö
=

Ö

Ö
=

x

ef
WN

AM
m h  

ɖ- ʢʝʩʠʤ ʰʘʢʣʣʘʨʠ ʪʘʲʩʠʨʠʥʠʥʛ ʢʦʵʬʬʠʮʠʝʥʪʠ, ʫ פʄפʥʠ 9.1 ʞʘʜʚʘʣʠʜʘʥ 

ʦʣʠʥʘʜʠ. 

( ) ( ) ( ) ( )

47,1085,0554,1

68,146,3602,046,31,09,1602,01,09,1

=-=

=Ö-Ö-Ö-=Ö-Ö--= ʭʪʪ lh
 

ʋʩʪʫʥʥʠ ʪʝʧʘ ץʠʩʤʠʥʠ ʤʫʩʪʘ״ʢʘʤʣʠʛʠʥʠ ʚʘ ʫʩʪʠʚʦʨʣʠʛʠʥʠ ʤʦʤʝʥʪ 

ʪʘʲʩʠʨ ץʠʣʤʘʡʜʠʛʘʥ ʪʝʢʠʩʣʠʛʠ ʙ˄ʡʠʯʘ ״ʘʤ ʪʝʢʰʠʨʘʤʠʟ: 

238,19
865,095,014831,0

8,730
cʤkH

Ac

N

cy

=
ÖÖÖ

=
ÖÖÖ

=
gj

s  

ʩ - ʢʦʵʬʬʠʮʠʝʥʪʥʠ ץʫʡʠʜʘʛʠ ʬʦʨʤʫʣʘ ʦʨץʘʣʠ ʪʦʧʘʤʠʟ: 
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31,0
79,082,21

1

1
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Ö+
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b

ʭʪ
ʩ  

ʙʫ ʝʨʜʘ; ɓ ʚʘ Ŭ ʢʦʵʬʬʠʮʠʝʥʪʣʘʨʥʠ ʞʘʜʚʘʣʜʘʥ ʬʦʡʜʘʣʘʥʠʙ ʘʥʠץʣʘʡʤʠʟ; 

ɓ=1  ʘʛʘʨ 
y

ʩʫ
R

ɽ
pll =B  
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27328,730

14838014

79,082,205,065,005,065,0
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Ö
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=Ö+=+=
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x
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ʙʫ ʝʨʜʘ; ʄʭ ï ʫʩʪʫʥʥʠ ʪʝʧʘ ץʠʩʤʠʥʠʥʛ 1/3 ʫʟʫʥʣʠʛʠʜʘʛʠ ״ʠʩʦʙʠʡ ʤʦʤʝʥʪ; 

( ) ʤʢʅʄʭ Ö=+-= 14,3801,20801,2082,466
3

2
 

űʫ ï ʢʦʵʬʬʠʮʠʝʥʪ ץʠʡʤʘʪʠ ץʫʡʠʜʘʛʠ ʬʦʨʤʫʣʘ ʙʠʣʘʥ ״ʠʩʦʙʣʘʥʘʜʠ, ʯʫʥʢʠ 

ʰʘʨʪʣʠ ʵʛʠʣʫʚʯʘʥʣʠʛʠ: 
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13.4.2.ʈʘʤʘ ʫʩʪʫʥʠʥʠʥʛ ʧʘʩʪʢʠ ץʠʩʤʠʥʠ ״ʠʩʦʙʠ 

 

ʋcʪʫʥʥʠʥʛ ʧacʪʢʠ ץʠcʤʠ ʠʢʢʠʪa aʣo״ʠʜa ʵʣeʤeʥʪʣaʨʜaʥ ʠʙoʨaʪ ʙ˄ʣʠʙ, 

ʫʣaʨ ʙʠʨ-ʙʠʨʠ ʙʠʣaʥ ʙoסʣoʚʯʠ ʵʣeʤeʥʪʣaʨ oʨץaʣʠ ʙʠʨʣaʰʪʠʨʠʣʘʜʠ. 

ʋcʪʫʥʥʠʥʛ ʢʨaʥ ocʪʠʜaʛʠ ʢʠcʤʠʥʠ ʢecʠʤ ʶʟacʠ ʧʨoʢaʪ ץ˄ʰʪaʚʨʜaʥ, 

ʪaʰץʠ ץʠcʤʠ ʵca ʠʢʢʠʪa ʙʫʨʯaʢʣʠʢ ʚa ʚaʨaץcʠʤoʥ ʧ˄ʣaʪʜaʥ ʪaʥʣaʥaʜʠ. 

ʋcʪʫʥʥʠʥʛ ʢʨaʥ ocʪʠʜaʛʠ ץʠcʤʠʛa ʪaʲcʠʨ ץʠʣaʸʪʛaʥ ״ʠcoʙʠʡ ʢʫʯ 

 :ʣaʥaʜʠץaʣʠ aʥʠץʫʡʠʜaʛʠ ʬoʨʤʫʣa oʨץ

OO

N +=
b

M

b

Y
NN 21

                 (13.43) 

ʋcʪʫʥʥʠʥʛ ʪaʰץʠ ץʠcʤʠʛa ʪaʲcʠʨ ץʠʣaʸʪʛaʥ ״ʠcoʙʠʡ ʢʫʯ ʵca ʪeʥʛ: 

OO

+=
b

M

b

Y
NNT

12
                (13.44) 

ʙʫ ʝʨʜa -Ob ʫcʪʫʥʥʠʥʛ ʠʯʢʠ ʚa ʪaʰץʠ ץʠcʤʣaʨʠʥʠ ʤaʨʢaʟ oסʠʨʣʠʢʣaʨʠ 

oʨacʠʜaʛʠ ʤacoʬa 

OHO -= zbb                   (13.45) 

ʙʫ ʝʨʜa -Oz ʫcʪʫʥʥʠ ʪaʰץʠ ʪoʤoʥʠʜaʥ ʪaʰץʠ ץʠcʤʠʥʠʥʛ ʤaʨʢaʟ 

oסʠʨʣʠʛʠʛaʯa ʙ˄ʣʛaʥ ˄ʣʯaʤ  30-40ʤʤ oʨaʣʠסʠʜa oʣʠʥaʜʠ. 

Oʣʜʠʥʜaʥ ʫcʪʫʥ ʢecʠʤ ʶʟacʠʥʠ ʤaʨʢaʟ oסʠʨʣʠʛʠ ץaʝʨʜaʣʠʛʠ ʤaʲʣʫʤ 

ʙ˄ʣʤaʛaʥʣʠʛʠ ʫʯʫʥ, 1Y  ʚa 2Y  ˄ʣʯaʤʣaʨʠ ʪaxʤʠʥaʥ aʥʠץʣaʥaʜʠ. 

                O
+

= b
MM

M
Y

21

2

1               (13.46) 
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12 YbY -= O                         (13.47) 

ʋcʪʫʥʥʠʥʛ ʪaʰץʠ ʚa ʠʯʢʠ ץʠcʤʣaʨʠʛa ʪaʣaʙ ץʠʣʠʥaʜʠʛaʥ ʶʟaʣaʨʠ 

 :ʫʡʠʜaʛʠ ʠʬoʜaʣaʨʜaʥ ʪoʧʠʣaʜʠץ

.

;

yc

u
u

yc

T
T

R

N
A

R

N
A

ÖÖ
=

ÖÖ
=

gj

jg
                

( )

( )49.13

48.13

 

ʋcʪʫʥʥʠʥʛ ʪaʰץʠ ʚa ʠʯʢʠ ץʠcʤʣaʨʠ ʶʟaʣaʨʠʥʠ ʪaʥʣaʙ oʣʠʙ, ʫʣaʨʥʠ 

ʛeoʤeʪʨʠʢ ʪaʚcʠʬʥoʤaʣaʨʠ aʥʠץʣaʥaʜʠ: 

Ix=;        ix=;        A=; 

Iy=;         iy=;         Wx=; 

 

         ʋʩʪʫʥʥʠʥʛ ʪʘʰץʠ ʜʝʚʦʨʠʜʘʥ ʪʘʰץʠ ץʠʩʤʠʥʠ ʤʘʨʢʘʟ ʦסʠʨʣʠʛʠʛʘʯʘ ʙ˄ʣʛʘʥ 

ʤʘʩʦʬʘ ʘʥʠץʣʘʥʘʜʠ: 

1

11

A

ZA
Z

ä

Öä
=O                      (13.50) 

ʋcʪʫʥʥʠ ʤaʨʢaʟ oסʠʨʣʠʛʠ aʥʠץʣaʥʠʙ, ʫʥʠ ץʠcʤʣaʨʠʛa ʪaʲcʠʨ ץʠʣaʸʪʛaʥ 

 .ʠcoʙʣaʙ ʪoʧʠʣaʜʠ״ ʠcoʙʠʡ ʢʫʯʣaʨ״

.
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;
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ʋcʪʫʥʥʠʥʛ aʣo״ʠʜa ץʠcʤʣaʨʠʥʠ ʤʫcʪa״ʢaʤʣʠʛʠ ʚa ʫcʪʠʚoʨʣʠʛʠ 

ʪeʢʰʠʨʠʣaʜʠ. 

ɹʠʨʠʥʯʠ ʥaʚʙaʪʜa, ʢʨaʥ ocʪʠʜaʛʠ ץʠcʤʠʥʠ ʨaʤa ʪeʢʠcʣʠʛʠʜa ʠʰʣaʰʠ 

ʪeʢʰʠʨʠʣaʜʠ. 

( )

y

Nc

u

x

x

efx

x

R
A

N

f

i

l
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=

=

jg
s

lj

l

;

;

                      (13.51) 

ʈaʤaʛa ʧeʨʧeʥʜʠʢʫʣʷʨ ʙ˄ʣʛaʥ ʪeʢʠcʣʠʛʠʜa ʠʰʣaʰʠ ʪeʢʰʠʨʠʣaʜʠ. 

( )

y

Nc

u

y

y

efy

y

R
A

N

f

i

l

¢=

=

=

jg
s

lj

l

;

;

                    (13.52) 

ʋcʪʫʥʥʠʥʛ ʪaʰץʠ ʢecʠʤʠʥʠ ʤʫcʪa״ʢaʤʣʠʛʠ ʚa ʫcʪʠʚoʨʣʠʛʠ ʪeʢʰʠʨʠʣaʜʠ. 
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( )54.13

53.13

 

ɺʘ ʥʠ״ʦʷʪ ʨaʤaʥʠʥʛ ʫcʪʫʥʠʥʠ ʧacʪʢʠ ץʠcʤʠʥʠ ʷxʣʠʪ ʙʠʨ ʵʣeʤeʥʪ ʜeʙ 

ʬaʨaʟ ץʠʣʠʙ, ʫʥʠ ʤʫcʪa״ʢaʤʣʠʛʠ ʚa ʫcʪʠʚoʨʣʠʛʠ ʪeʢʰʠʨʠʣaʜʠ. 
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BHbb

bbbbyBHyx
x

x

nkefx

y

x

efx
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           (13.55) 

ʄʠʩʦʣ 13.4.2. ʂ˄ʥʜʘʣʘʥʛ ʨʘʤʘ ʫʩʪʫʥʠʥʠ ʧʘʩʪʢʠ ץʠʩʤʠʥʠ ״ʠʩʦʙʣʘʥʛ, ʪʘʲʩʠʨ 

ʵʪʘʸʪʛʘʥ ״ʠʩʦʙʠʡ ʢʫʯ N=1392,2 ʢʅ ʚʘ ʵʛʫʚʯʠ ʤʦʤʝʥʪʣʘʨ  ʄ2= - 285,54 ʢʅĿʤ ʪʝʧʘ 

 .ʠʩʤʠʜʘ, ʫʩʪʫʥ ʫʟʫʥʣʠʛʠ ᴃʧ.ʢ.=10,602ʤץ ʠʩʤʠʜʘ, ʄ1=863,16 ʢʅĿʤ ʧʘʩʪʢʠץ

ɽʯʠʤʠ: ʋʩʪʫʥʥʠʥʛ ʧʘʩʪʢʠ ץʠʩʤʠ ʠʢʢʠʪʘ ʘʣʦ״ʠʜʘ  ʵʣʝʤʝʥʪʣʘʨʜʘʥ 

ʪʘʡʸʨʣʘʥʘʜʠ ʚʘ ʫʣʘʨ ʙʠʨ ï ʙʠʨʠ ʙʠʣʘʥ ʙʦסʣʦʚʯʠ ʵʣʝʤʝʥʪʣʘʨ ʦʨץʘʣʠ 

ʙʠʨʣʘʰʪʠʨʘʜʠ. 

ʋʩʪʫʥʥʠʥʛ ʢʨʘʥ ʦʩʪʠʜʘʛʠ ץʠʩʤʠʥʠ ʢʝʩʠʤ ʶʟʘʩʠʥʠ ʧʨʦʢʘʪ ץ˄ʰʪʘʚʨʜʘʥ, 

ʪʘʰץʠ ץʠʩʤʠʥʠ ʵʩʘ ʠʢʢʠʪʘ ʙʫʨʯʘʢʣʠʢ ʚʘ ʚʘʨʘץʩʠʤʦʥ ʧ˄ʣʘʪʜʘʥ ʪʘʥʣʘʡʤʠʟ. 

ʋʩʪʫʥʥʠʥʛ ʢʨʘʥ ʦʩʪʠʜʘʛʠ ץʠʩʤʠʛʘ ʪʘʲʩʠʨ ʵʪʘʸʪʛʘʥ ״ʠʩʦʙʠʡ ʢʫʯʥʠ ʘʥʠץʣʘʡʤʠʟ; 

kH
b

M

b

y
NNu 3,6404,2949,345

97

54,285

97

1,24
2,1392

0

2

0

1 =+=+Ö=+=  

ʋʩʪʫʥʥʠʥʛ ʪʘʰץʠ ץʠʩʤʠʛʘ ʪʘʲʩʠʨ ʵʪʘʸʪʛʘʥ ״ʠʩʦʙʠʡ ʢʫʯ ʵʩʘ ץʫʡʠʜʘʛʠʛʘ 

ʪʝʥʛ:  

ʢʅ
b

M

b

y
NNT 19369,8891,1046

97

86316

97

9,72
2,1392

0

1

0
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ʙʫ ʝʨʜʘ; b0- ʫʩʪʫʥʥʠʥʛ ʠʯʢʠ ʚʘ ʪʘʰץʠ ץʠʩʤʣʘʨʠʥʠ ʤʘʨʢʘʟ ʦסʠʨʣʠʢʣʘʨʠ 

ʦʨʘʩʠʜʘʛʠ ʤʘʩʦʬʘ: 
cʤzbb nk 97310000 =-=-=  

ʙʫ ʝʨʜʘ; z0 ï ʫʩʪʫʥʥʠ ʪʘʰץʠ ʪʦʤʦʥʠʜʘʥ ʪʘʰץʠ ץʠʩʤʠʥʠʥʛ ʤʘʨʢʘʟ 

ʦסʠʨʣʠʛʠʛʘʯʘ ʙ˄ʣʛʘʥ ˄ʣʯʘʤ, ʫ 30 ï 40ʤʤ ʦʨʘʣʠסʠʜʘ ʦʣʠʥʘʜʠ. ʆʣʜʠʥʜʘʥ ʫʩʪʫʥ 

ʢʝʩʠʤ ʶʟʘʩʠʥʠ ʤʘʨʢʘʟ ʦסʠʨʣʠʛʠ ץʘʝʨʜʘʣʠʛʠ ʤʘʲʣʫʤ ʙ˄ʣʤʘʛʘʥʣʠʛʠ ʫʯʫʥ, ʋ1 ʚʘ ʋ2 

˄ʣʯʘʤʣʘʨʠ ʪʘʭʤʠʥʘʥ ʘʥʠץʣʘʥʘʜʠ; 
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ʋʩʪʫʥʥʠʥʛ  ʪʘʰץʠ ʚʘ ʠʯʢʠ ץʠʩʤʣʘʨʠʛʘ ʪʘʣʘʙ ץʠʣʛʘʥ ʶʟʘʣʘʨʥʠ 
 ;ʫʡʠʜʘʛʠ ʠʬʦʜʘʣʘʨʜʘʥ ʪʦʧʘʤʠʟץ
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ʋʩʪʫʥʥʠʥʛ ʪʘʰץʠ ʚʘ ʠʯʢʠ ץʠʩʤʣʘʨʠ ʶʟʘʣʘʨʠʥʠ ʪʘʥʣʘʙ ʦʣʠʙ 
ʫʣʘʨʥʠ ʛʝʦʤʝʪʨʠʢ ʪʘʚʩʠʬʥʦʤʘʣʘʨʠʥʠ ʘʥʠץʣʘʡʤʠʟ; 
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ʊʘʰץʠ ʚʘʨʘץʩʠʤʦʥ ʧ˄ʣʘʪ 360ʭ10=36ʩʤ2 ʚʘ 2ʪʘ ʙʫʨʯʘʢʣʠʢʜʘʥ 

200ʭ125ʭ14 ʠʙʦʨʘʪ ʙ˄ʣʠʙ, ʫʣʘʨʥʠ ʢʝʩʠʤ ʶʟʘʩʠ ɸ=439ʭ2=87,8ʩʤ2 , 

ʞʘʤʠ; ɸʪ=123,8ʩʤ2 
 ʋʩʪʫʥʥʠʥʛ ʪʘʰץʠ ʜʝʚʦʨʠʜʘʥ ʪʘʰץʠ ץʠʩʤʠʥʠ ʤʘʨʢʘʟ 
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ʋʩʪʫʥʥʠ ʤʘʨʢʘʟ ʦסʠʨʣʠʛʠʥʠ ʘʥʠץʣʘʙ, ʫʥʠ ץʠʩʤʣʘʨʠʛʘ ʪʘʲʩʠʨ ʵʪʘʸʪʛʘʥ 
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ʋʩʪʫʥʥʠʥʛ ʘʣʦ״ʠʜʘ ץʠʩʤʣʘʨʠʥʠ ʤʫʩʪʘ״ʢʘʤʣʠʛʠʥʠ ʚʘ ʫʩʪʠʚʦʨʣʠʛʠʥʠ 

ʪʝʢʰʠʨʘʤʠʟ:  
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ʈʘʤʘʛʘ ʧʝʨʧʝʥʜʠʢʫʣʷʨ ʙ˄ʣʛʘʥ ʪʝʢʠʩʣʠʛʠʜʘ ʠʰʣʘʰʠʥʠ ʪʝʢʰʠʨʘʤʠʟ: 

( )

757,036,236,2
210000

225
53,5073,01

5,236,2
210000

225

7,14

2,1060

21,17
9,6195,0757,0

3,766 2

=Öö
÷

õ
æ
ç

å
--=

=Ö=Ö=

­

=
ÖÖ

=
ÖÖ

=

x

y

x

efx
x

xx

ucx

u

E

R

i

l

f

cʤkH
A

N

j

l

lj

gj
s

B
 

ʋʩʪʫʥʥʠʥʛ ʪʘʰץʠ ץʠʩʤʠʥʠ ʤʫʩʪʘ״ʢʘʤʣʠʛʠʥʠ ʚʘ ʫʩʪʠʚʦʨʣʠʛʠʥʠ 

ʪʝʢʰʠʨʘʤʠʟ: 
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ʈʘʤʘʥʠʥʛ ʫʩʪʫʥʠʥʠ ʧʘʩʪʢʠ ץʠʩʤʠʥʠ ʷʭʣʠʪ ʙʠʨ ʵʣʝʤʝʥʪ ʜʝʙ ʬʘʨʘʟ ץʠʣʠʙ, 

ʫʥʠ ʤʫʩʪʘ״ʢʘʤʣʠʛʠʥʠ ʚʘ ʫʩʪʠʚʦʨʣʠʛʠʥʠ ʪʝʢʰʠʨʘʤʠʟ: 
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ʅaʟoʨaʪ caʚoʣʣaʨʠ. 

 

1. ʋcʪʫʥʥʠʥʛ ʪeʧa ץʠcʤʠʥʠ ʪaʣaʙ ץʠʣʠʥaʜʠʛaʥ ʢecʠʤ ʶʟacʠ ץaʥʜaʡ 
aʥʠץʣaʥaʜʠ? 

2. ʋcʪʫʥʥʠʥʛ ʪeʧa ץʠcʤʠʥʠ ʤʫcʪa״ʢaʤʣʠʛʠ ʚa ʫcʪʠʚoʨʣʠʛʠ ʤoʤeʥʪ 
ʪaʲcʠʨ ʵʪaʸʪʛaʥ ʪeʢʠcʣʠʢʜa ץaʥʜaʡ ʪeʢʰʠʨʠʣaʜʠ? 

3. ʋcʪʫʥʥʠʥʛ ʪeʧa ץʠcʤʠʥʠ ʤʫcʪa״ʢaʤʣʠʛʠ ʤoʤeʥʪ ʪaʲcʠʨ ʵʪʤaʸʪʛaʥ 
ʪeʢʠcʣʠʢʜa ץaʥʜaʡ ʪeʢʰʠʨʠʣaʜʠ? 
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4. ʋcʪʫʥʥʠʥʛ ʧacʪʢʠ ץʠcʤʠʥʠ ʢecʠʤ ʶʟacʠ ץaʥʜaʡ aʥʠץʣaʥaʜʠ? 

5. ʋcʪʫʥʥʠʥʛ ʧacʪʢʠ ץʠcʤʠʥʠ aʣo״ʠʜa ʵʣeʤeʥʪʣaʨʠʛa ʪaʲcʠʨ ʵʪaʸʪʛaʥ 
 ?ʣaʥaʜʠץaʥʜaʡ aʥʠץ ʠcoʙʠʡ ʢʫʯ״

6. ʋcʪʫʥʥʠʥʛ ʧacʪʢʠ ץʠcʤʠ aʣo״ʠʜa ʵʣeʤeʥʪʣaʨʠʥʠ ʤʫcʪa״ʢaʤʣʠʛʠ ʚa 

ʫcʪʠʚoʨʣʠʛʠ ץaʥʜaʡ ʪeʢʰʠʨʠʣaʜʠ? 

7. ʋcʪʫʥʥʠʥʛ ʧacʪʢʠ ץʠcʤʠ ʤʫcʪa״ʢaʤʣʠʛʠ ʚa ʫcʪʠʚoʨʣʠʛʠ ץaʥʜaʡ 

ʪeʢʰʠʨʠʣaʜʠ? 

 

14 - ʙʦʙ. ʊɸʗʅʏ ʆʈɸʃʀנʀ ʂɸʊʊɸ ɹɶʃɻɸʅ ɹʀʅʆʃɸʈʅʀ ʊʆʄ 

ʂʆʅʉʊʈʋʂʎʀʗʃɸʈʀ 

 

ɿʘʤʦʥʘʚʠʡ ʞʘʤʦʘʪ ʚʘ ʩʘʥʦʘʪ ʙʠʥʦʣʘʨʥʠ  ʪʘʷʥʯʣʘʨ ʦʨʘʣʠסʠʜʘʛʠ 

˄ʣʯʘʤʣʘʨʠ 36-50ʤ ʥʠ ʪʘʰʢʠʣ ץʠʣʘʜʠ ʚʘ ʙʘʲʟʠʣʘʨʠʥʠʢʠ 100ʤ ʥʠ ʚʘ ʫʥʜʘʥ ״ʘʤ 

ʢ˄ʧʨʦץʥʠ ʪʘʰʢʠʣ ץʠʣʠʰʠ ʤʫʤʢʠʥ. ɹʫʥʜʘʡ ʙʠʥʦʣʘʨʥʠ ʪʦʤ ʸʧʤʘʩʠʥʠ 

ʢ˄ʪʘʨʫʚʯʠ ʵʣʝʤʝʥʪʣʘʨʠʥʠ ʷʨʘʪʠʰʜʘ ʤʝʪʘʣʣ ʢʦʥʩʪʨʫʢʮʠʷʣʘʨʜʘʥ 

ʬʦʡʜʘʣʘʥʠʣʘʜʠ. 

ʊʘʷʥʯ ʦʨʘʣʠסʠ ʢʘʪʪʘ ʙ˄ʣʛʘʥ ʪʦʤ ʸʧʤʘʣʘʨʠʥʠ ʢ˄ʪʘʨʫʚʯʠ ʵʣʝʤʝʥʪʣʘʨʠʥʠ 

ʪʫʨʣʘʨʠ ״ʘʨ ʭʠʣ ʙ˄ʣʠʰʠ ʤʫʤʢʠʥ, ʘʩʦʩʠʡ ʢ˄ʪʘʨʫʚʯʠ ʵʣʝʤʝʥʪʣʘʨʥʠ ʘʰʣyʘʨʠʥʠ 

ʠʰʣʘʰʠʛʘ ץʘʨʘʙ ʠʢʢʠʪʘ ʛʫʨʫʭʛʘ ʙ˄ʣʠʰ ʤʫʤʢʠʥ. ɹʠʢʠʨʣʠʛʠ ʢʘʪʪʘ ʙ˄ʣʛʘʥ 

ʤʝʪʘʣʣ ʢʦʥʩʪʨʫʢʮʠʷʣʘʨʛʘ ʚʘ ʵʛʠʣʫʚʯʘʥ ʘʩʦʩʘʥ ʯ˄ʟʠʣʠʰʛʘ ʠʰʣʘʸʪʛʘʥ ʤʝʪʘʣʣ 

ʢʦʥʩʪʨʫʢʮʠʷʣʘʨʛʘ ʙ˄ʣʠʥʘʜʠ. 

ɶʟ ʥʘʚʙʘʪʠʜʘ ʙʠʢʠʨʣʠʛʠ ʢʘʪʪʘ ʙ˄ʣʛʘʥ ʪʦʤ ʸʧʤʘʣʘʨʥʠ ʤʝʪʘʣʣ 

ʢʦʥʩʪʨʫʢʮʠʷʣʘʨʠ ʠʢʢʠ ʭʠʣ ʙ˄ʣʠʰʠ ʤʫʤʢʠʥ. 

ɹʠʨʠʥʯʠʩʠ ʙʠʨ ʪʝʢʠʩʣʠʢʜʘ ʠʰʣʘʡʜʠʛʘʥ ʪ˄ʩʠʥʣʠ, ʘʨʢʘʣʠ ʚʘ ʨʘʤʘʣʠ 

ʢʦʥʩʪʨʫʢʮʠʷʣʘʨʥʠ ʪʘʰʢʠʣ ץʠʣʘʜʠ. 

ʀʢʢʠʥʯʠʩʠ ʬʘʟʦʚʠʡ ʠʰʣʘʡʜʠʛʘʥ ʤʝʪʘʣʣ ʢʦʥʩʪʨʫʢʮʠʷʣʘʨ ʙ˄ʣʠʰʠ 

ʤʫʤʢʠʥ: ʛʫʤʙʘʟʣʘʨ ʚʘ ʩʪʨʫʢʪʫʨʘʣʠ ʢʦʥʩʪʨʫʢʮʠʷʣʘʨ. 

ʊʦʤ ʸʧʤʘʩʠʥʠ ʢ˄ʪʘʨʫʚʯʠ ʵʣʝʤʝʥʪʣʘʨʥʠ ʪʫʨʠ ʚʘ ʭʠʣʠ, ץʫʨʠʣʘʸʪʛʘʥ ʙʠʥʦ 

ʫʯʫʥ, ʪʘʷʥʯ ʦʨʘʩʠʜʘʛʠ ʤʘʩʦʬʘʩʠʛʘ, ʙʝʟʘʙ ʪʫʨʘʜʠʛʘʥ ʰʠʧʠ ʙʦʨʤʠ ï ʡ˄ץʣʠʣʠʛʘ 

ʚʘ ʘʨʭʠʪʝʢʪʫʨʘʩʠʛʘ ץʘʨʘʙ ʪʘʥʣʘʙ ʦʣʠʥʘʜʠ. 

 

 14.1. ʊʘʷʥʯ ʦʨʘʣʠסʠ ʢʘʪʪʘ ʙ˄ʣʛʘʥ ʙʠʨ ʪʝʢʠʩʣʠʢʜʘ ʠʰʣʘʸʪʛʘʥ 

ʪ˄ʩʠʥʣʠ ʢʦʥʩʪʨʫʢʮʠʷʣʘʨ 

 

ɹʫ ʢʦʥʩʪʨʫʢʮʠʷʣʘʨʥʠʥʛ ʪʫʨʣʘʨʠʜʘʥ ʙʠʨʠ ʙʠʨ ʪʝʢʠʩʣʠʢʜʘ ʠʰʣʘʡʜʠʛʘʥ 

ʬʝʨʤʘʣʘʨʜʠʨ. ʊʘʷʥʯ ʦʨʘʣʠסʠ 40ʤ, 70ʤ ʙʘʲʟʠʜʘ 100ʤ ʛʘʯʘ ʙ˄ʣʛʘʥ ʪʦʤ 

ʸʧʤʘʣʘʨʠʥʠʥʛ ʷʨʘʪʠʣʠʰʠʜʘ ץ˄ʣʣʘʥʠʣʘʜʠ. ʋʣʘʨʥʠ ʸʢʠ ʜʝʚʦʨʥʠʥʛ ʫʩʪʠʛʘ ʸʢʠ 

ʘʣʦ״ʠʜʘ ʪʫʨʛʘʥ ʫʩʪʫʥʣʘʨʛʘ ˄ʨʥʘʪʠʙ, ʪʦʤ ʸʧʤʘ ʢʦʥʩʪʨʫʢʮʠʷʩʠʥʠ ʷʨʘʪʠʣʘʜʠ. 

ʌʝʨʤʘʣʘʨ ˄ʟʘʨʦ ʛʦʨʠʟʦʥʪʘʣ ʚʘ ʚʝʨʪʠʢʘʣ ʙʦסʣʦʚʯʠ ʵʣʝʤʝʥʪʣʘʨ ʙʠʣʘʥ 

ʤʘ״ʢʘʤʣʘʥʘʜʠ. 

ɹʠʥʦʥʠʥʛ ʜʝʚʦʨʣʘʨʠʜʘ ʦʨʪʠץʯʘ ʛʦʨʠʟʦʥʪʘʣ ʶʢ ʧʘʡʜʦ ʙ˄ʣʤʘʩʣʠʛʠ ʫʯʫʥ 

ʬʝʨʤʘʣʘʨʥʠʥʛ ʙʠʪʪʘ ʪʘʷʥʯʠʥʠ ʩʠʣʞʠʡʜʠʛʘʥ ץʠʣʠʥʘʜʠ, ʠʢʢʠʥʯʠ ʪʘʷʥʯʠʥʠ 

ʰʘʨʥʠʨ ʦʨץʘʣʠ ˄ʪʢʘʟʠʣʘʜʠ. ʐʫʥʜʘʡ ץʠʣʠʥʛʘʥʜʘ, ʬʘץʘʪ ʚʝʨʪʠʢʘʣ ʢʫʯʣʘʨ 

ʪʘʷʥʯʣʘʨʜʘ ״ʦʩʠʣ ʙ˄ʣʘʜʠ. 
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ʌʝʨʤʘʣʘʨʥʠʥʛ ʪʫʨʣʘʨʠ ״ʘʨ ʭʠʣ ʙ˄ʣʠʰʠ ʤʫʤʢʠʥ: ʧʘʨʘʣʣʝʣ ʪʦʢʯʘʣʠ, 

ʪʨʘʧʝʮʠʷʣʠ, ʧʦʣʠʛʦʥʣʠ, ʩʝʛʤʝʥʪʣʠ ʚʘ ʫʯʙʫʨʯʘʢʣʠ ʫʯ ʪʦʤʦʥʣʘʤʘ ץʠʣʠʥʛʘʥ 

ʬʝʨʤʘʣʘʨ. 

 

 
 

 

1- ʨʠʛʝʣ;  2-ʪʦʨʪץʠʯ;  3-ʤʦʥʦʨʝʣʴʩ. 

 

 
 

1-ʰʘʤʦʣʣʘʪʫʚʯʠ ʬʦʥʘʨʴ; 2-ʪʦʨʪץʠʯ; 3-ץʟ˄סʘʣʤʘʩ ʪʘʷʥʯ;  

4-ʩʠʣʞʠʡʜʠʛʘʥ ʪʘʷʥʯ. 

14.1-ʨʘʩʤ. ɹʠʨ ʪʝʢʠʩʣʠʢʜʘ ʠʰʣʘʡʜʠʛʘʥ ʪ˄ʩʠʥʣʠ, ʨʘʤʘʣʠ ʚʘ ʘʨʢʘʣʠ ʪʦʤ 

ʸʧʤʘ ʢʦʥʩʪʨʫʢʮʠʷʣʘʨʠ. 

 

ʌʝʨʤʘʣʘʨʥʠ ״ʠʩʦʙʣʘʰ ʪʘʨʪʠʙʠ ץʫʡʠʜʘʛʠʯʘ: ʬʝʨʤʘ ʫʟʫʥʣʠʛʠ ʙ˄ʡʠʯʘ 

ʪʘʲʩʠʨ ʵʪʘʸʪʛʘʥ ʸʡʤʘ ʶʢʥʠ ʪʫʛʫʥʛʘ ʪʘʲʩʠʨ ʵʪʘʸʪʛʘʥ ʪʠʢ ʶʢʢʘ  ʢʝʣʪʠʨʠʙ 

ʦʣʠʥʘʜʠ. פʫʨʠʣʠʰ ʤʝʭʘʥʠʢʘʩʠ ʫʩʫʣʣʘʨʠʜʘʥ ʬʦʡʜʘʣʘʥʠʙ, ʬʝʨʤʘ 

ʵʣʝʤʝʥʪʣʘʨʠʜʘ ״ʦʩʠʣ ʙ˄ʣʘʜʠʛʘʥ ʢʫʯʣʘʨ ʘʥʠץʣʘʥʘʜʠ. ʂ˄ʧʠʥʯʘ ʬʝʨʤʘ 

ʵʣʝʤʝʥʪʣʘʨʠʜʘ ״ʦʩʠʣ ʙ˄ʣʘʜʠʛʘʥ ʢʫʯʣʘʨʥʠ ʘʥʠץʣʘʰ ʫʯʫʥ ʄʘʢʩʚʝʣʣ-ʂʨʝʤʦʥʘ 

ʜʠʘʛʨʘʤʤʘʩʠʥʠ ʢ˄ʨʠʙ ʫʥʜʘʥ ʬʦʡʜʘʣʘʥʠʣʘʜʠ.  


