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ʀʟʤ. ʂʦʣ.ʫʯ. ʃʠʩʪ ˉʜʦʢ. ʇʦʜʧʠʩʴ ɼʘʪʘ 

ɺʚʝʜʝʥʠʝ 

ʆʮʝʥʢʘ ʧʦʞʘʨʥʦʛʦ ʨʠʩʢʘ ʧʨʦʚʦʜʠʪʩʷ ʚ ʮʝʣʷʭ ʦʧʨʝʜʝʣʝʥʠʷ 

ʩʦʦʪʚʝʪʩʪʚʠʷ ʦʙʲʝʢʪʘ ʟʘʱʠʪʳ ʪʨʝʙʦʚʘʥʠʷʤ ʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʚ 

ʧʦʨʷʜʢʝ, ʫʩʪʘʥʦʚʣʝʥʥʦʤ ʌʝʜʝʨʘʣʴʥʳʤ ʟʘʢʦʥʦʤ ʦʪ 22.07.2008 ʛ. ˉ 123-ʌɿ 

çʊʝʭʥʠʯʝʩʢʠʡ ʨʝʛʣʘʤʝʥʪ ʦ ʪʨʝʙʦʚʘʥʠʷʭ ʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠè ʠ 

ʥʦʨʤʘʪʠʚʥʳʤʠ ʧʨʘʚʦʚʳʤʠ ʘʢʪʘʤʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ. 

ʆʮʝʥʢʘ ʧʦʞʘʨʥʦʛʦ ʨʠʩʢʘ ʧʨʦʚʦʜʠʪʩʷ ʧʫʪʝʤ ʦʧʨʝʜʝʣʝʥʠʷ ʨʘʩʯʝʪʥʳʭ 

ʚʝʣʠʯʠʥ ʧʦʞʘʨʥʦʛʦ ʨʠʩʢʘ ʥʘ ʦʙʲʝʢʪʝ ʟʘʱʠʪʳ ʠ ʩʦʧʦʩʪʘʚʣʝʥʠʷ ʠʭ ʩ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ ʥʦʨʤʘʪʠʚʥʳʤʠ ʟʥʘʯʝʥʠʷʤʠ ʧʦʞʘʨʥʳʭ ʨʠʩʢʦʚ, 

ʫʩʪʘʥʦʚʣʝʥʥʳʤʠ ʌʝʜʝʨʘʣʴʥʳʤ ʟʘʢʦʥʦʤ ʦʪ 22.07.2008 ʛ. ˉ 123-ʌɿ 

çʊʝʭʥʠʯʝʩʢʠʡ ʨʝʛʣʘʤʝʥʪ ʦ ʪʨʝʙʦʚʘʥʠʷʭ ʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠè. 

ʈʘʩʯʝʪʥʳʝ ʚʝʣʠʯʠʥʳ ʧʦʞʘʨʥʦʛʦ ʨʠʩʢʘ ʷʚʣʷʶʪʩʷ ʢʦʣʠʯʝʩʪʚʝʥʥʦʡ 

ʤʝʨʦʡ ʚʦʟʤʦʞʥʦʩʪʠ ʨʝʘʣʠʟʘʮʠʠ ʧʦʞʘʨʥʦʡ ʦʧʘʩʥʦʩʪʠ ʦʙʲʝʢʪʘ ʟʘʱʠʪʳ ʠ ʝʝ 

ʧʦʩʣʝʜʩʪʚʠʡ ʜʣʷ ʣʶʜʝʡ ʠ ʤʘʪʝʨʠʘʣʴʥʳʭ ʮʝʥʥʦʩʪʝʡ. ʈʘʩʯʝʪ ʧʦʞʘʨʥʦʛʦ 

ʨʠʩʢʘ ʧʨʦʠʟʚʦʜʠʪʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ çʄʝʪʦʜʠʢʦʡ ʦʧʨʝʜʝʣʝʥʠʷ ʨʘʩʯʝʪʥʳʭ 

ʚʝʣʠʯʠʥ ʧʦʞʘʨʥʦʛʦ ʨʠʩʢʘ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʦʙʲʝʢʪʘʭè, ʫʪʚʝʨʞʜʝʥʥʦʡ 

ʧʨʠʢʘʟʦʤ ʄʏʉ ʈʦʩʩʠʠ ˉ 404 ʦʪ 10.07.2009 ʛ., ʩ ʫʯʝʪʦʤ ʠʟʤʝʥʝʥʠʡ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʨʠʢʘʟʘʤʠ ˉ 649 ʦʪ 10.12.2010 ʛ. 

 ʈʝʟʫʣʴʪʘʪʳ ʨʘʩʯʸʪʥʦʛʦ ʦʙʦʩʥʦʚʘʥʠʷ ʚʝʣʠʯʠʥʳ ʧʦʞʘʨʥʦʛʦ ʨʠʩʢʘ ʥʘ 

ʦʙʲʝʢʪʝ ʟʘʱʠʪʳ: çɸɿʉ ˉ 125 ʧʦ ʘʜʨʝʩʫ: ʖʞʥʘʷ ʜʦʤ 1è ʨʘʩʧʨʦʩʪʨʘʥʷʶʪʩʷ 

ʪʦʣʴʢʦ ʥʘ ʨʝʰʝʥʠʷ ʠ ʤʝʨʦʧʨʠʷʪʠʷ, ʦʧʠʩʘʥʥʳʝ ʚ ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ 

ʪʝʭʥʠʯʝʩʢʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ. ʆʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ʟʘ ʜʦʩʪʦʚʝʨʥʦʩʪʴ 

ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʪʝʭʥʠʯʝʩʢʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʨʘʩʯʸʪʥʦʛʦ 

ʦʙʦʩʥʦʚʘʥʠʷ ʚʝʣʠʯʠʥ ʧʦʞʘʨʥʳʭ ʨʠʩʢʦʚ ʥʘ ʦʙʲʝʢʪʝ ʟʘʱʠʪʳ: çɸɿʉ ˉ 125 

ʧʦ ʘʜʨʝʩʫ: ʖʞʥʘʷ ʜʦʤ 1è, ʥʝʩʸʪ ɿʘʢʘʟʯʠʢ. 

ɺ ʩʣʫʯʘʝ ʚʥʝʩʝʥʠʷ ɿʘʢʘʟʯʠʢʦʤ ʠʟʤʝʥʝʥʠʡ ʠ ʜʦʧʦʣʥʝʥʠʡ ʚ ʧʨʦʝʢʪʥʳʝ 

ʤʘʪʝʨʠʘʣʳ ʠʣʠ ʧʨʠ ʦʪʩʪʫʧʣʝʥʠʷʭ ʦʪ ʧʨʦʝʢʪʥʳʭ ʨʝʰʝʥʠʡ, ʥʘʩʪʦʷʱʝʝ 

ʨʘʩʯʸʪʥʦʝ ʦʙʦʩʥʦʚʘʥʠʝ ʚʝʣʠʯʠʥʳ ʧʦʞʘʨʥʦʛʦ ʨʠʩʢʘ ʥʘ ʦʙʲʝʢʪ ʟʘʱʠʪʳ: 

çɸɿʉ ˉ 125 ʧʦ ʘʜʨʝʩʫ: ʖʞʥʘʷ ʜʦʤ 1è ʫʪʨʘʯʠʚʘʝʪ ʩʚʦʶ ʩʠʣʫ ʠ ʧʦʜʣʝʞʠʪ 
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ʀʟʤ. ʂʦʣ.ʫʯ. ʃʠʩʪ ˉʜʦʢ. ʇʦʜʧʠʩʴ ɼʘʪʘ 

ʧʝʨʝʨʘʙʦʪʢʝ ʩ ʫʯʸʪʦʤ ʚʥʝʩʸʥʥʳʭ ʠʟʤʝʥʝʥʠʡ ʠ ʜʦʧʦʣʥʝʥʠʡ. 

ʈʝʟʫʣʴʪʘʪʳ ʨʘʩʯʸʪʦʚ, ʠʟʣʦʞʝʥʥʳʝ ʚ ʜʘʥʥʦʤ ʜʦʢʫʤʝʥʪʝ, 

ʨʘʩʧʨʦʩʪʨʘʥʷʶʪʩʷ ʪʦʣʴʢʦ ʥʘ çɸɿʉ ˉ 125 ʧʦ ʘʜʨʝʩʫ: ʖʞʥʘʷ ʜʦʤ 1è. 

  



 

 

      

 
ʃʠʩʪ 

      
5 

ʀʟʤ. ʂʦʣ.ʫʯ. ʃʠʩʪ ˉʜʦʢ. ʇʦʜʧʠʩʴ ɼʘʪʘ 

ʄʝʪʦʜʠʢʘ ʦʧʨʝʜʝʣʝʥʠʷ ʨʘʩʯʝʪʥʳʭ ʚʝʣʠʯʠʥ ʧʦʞʘʨʥʦʛʦ ʨʠʩʢʘ ʥʘ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʦʙʲʝʢʪʘʭ 

I. ʆʙʱʠʝ ʧʦʣʦʞʝʥʠʷ 

 

1. ʄʝʪʦʜʠʢʘ ʦʧʨʝʜʝʣʝʥʠʷ ʨʘʩʯʝʪʥʳʭ ʚʝʣʠʯʠʥ ʧʦʞʘʨʥʦʛʦ ʨʠʩʢʘ ʥʘ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʦʙʲʝʢʪʘʭ (ʜʘʣʝʝ - ʄʝʪʦʜʠʢʘ) ʫʩʪʘʥʘʚʣʠʚʘʝʪ ʧʦʨʷʜʦʢ 

ʨʘʩʯʝʪʘ ʚʝʣʠʯʠʥ ʧʦʞʘʨʥʦʛʦ ʨʠʩʢʘ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʦʙʲʝʢʪʘʭ (ʜʘʣʝʝ - 

ʦʙʲʝʢʪ). 

ʇʦʣʦʞʝʥʠʷ ʄʝʪʦʜʠʢʠ ʥʝ ʨʘʩʧʨʦʩʪʨʘʥʷʶʪʩʷ ʥʘ ʦʧʨʝʜʝʣʝʥʠʝ 

ʨʘʩʯʝʪʥʳʭ ʚʝʣʠʯʠʥ ʧʦʞʘʨʥʦʛʦ ʨʠʩʢʘ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʦʙʲʝʢʪʘʭ 

ʩʧʝʮʠʘʣʴʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ, ʚ ʪʦʤ ʯʠʩʣʝ ʦʙʲʝʢʪʘʭ ʚʦʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ, 

ʦʙʲʝʢʪʘʭ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʧʝʨʝʨʘʙʦʪʢʠ, ʭʨʘʥʝʥʠʷ ʨʘʜʠʦʘʢʪʠʚʥʳʭ ʠ 

ʚʟʨʳʚʯʘʪʳʭ ʚʝʱʝʩʪʚ ʠ ʤʘʪʝʨʠʘʣʦʚ, ʦʙʲʝʢʪʘʭ ʫʥʠʯʪʦʞʝʥʠʷ ʠ ʭʨʘʥʝʥʠʷ 

ʭʠʤʠʯʝʩʢʦʛʦ ʦʨʫʞʠʷ ʠ ʩʨʝʜʩʪʚ ʚʟʨʳʚʘʥʠʷ, ʥʘʟʝʤʥʳʭ ʢʦʩʤʠʯʝʩʢʠʭ 

ʦʙʲʝʢʪʘʭ ʠ ʩʪʘʨʪʦʚʳʭ ʢʦʤʧʣʝʢʩʘʭ, ʛʦʨʥʳʭ ʚʳʨʘʙʦʪʢʘʭ, ʦʙʲʝʢʪʘʭ, 

ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚ ʣʝʩʘʭ. 

2. ʈʘʩʯʝʪʳ ʧʦ ʦʮʝʥʢʝ ʧʦʞʘʨʥʦʛʦ ʨʠʩʢʘ ʧʨʦʚʦʜʷʪʩʷ ʧʫʪʝʤ 

ʩʦʧʦʩʪʘʚʣʝʥʠʷ ʨʘʩʯʝʪʥʳʭ ʚʝʣʠʯʠʥ ʧʦʞʘʨʥʦʛʦ ʨʠʩʢʘ ʩ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ 

ʥʦʨʤʘʪʠʚʥʳʤʠ ʟʥʘʯʝʥʠʷʤʠ ʧʦʞʘʨʥʳʭ ʨʠʩʢʦʚ, ʫʩʪʘʥʦʚʣʝʥʥʳʤʠ 

ʌʝʜʝʨʘʣʴʥʳʤ ʟʘʢʦʥʦʤ ʦʪ 22 ʠʶʣʷ 2008 ʛ. ˉ 123-ʌɿ çʊʝʭʥʠʯʝʩʢʠʡ 

ʨʝʛʣʘʤʝʥʪ ʦ ʪʨʝʙʦʚʘʥʠʷʭ ʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠè (ʜʘʣʝʝ - ʊʝʭʥʠʯʝʩʢʠʡ 

ʨʝʛʣʘʤʝʥʪ). 

3. ʆʧʨʝʜʝʣʝʥʠʝ ʨʘʩʯʝʪʥʳʭ ʚʝʣʠʯʠʥ ʧʦʞʘʨʥʦʛʦ ʨʠʩʢʘ ʥʘ ʦʙʲʝʢʪʝ 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʥʘ ʦʩʥʦʚʘʥʠʠ: 

ʘ) ʘʥʘʣʠʟʘ ʧʦʞʘʨʥʦʡ ʦʧʘʩʥʦʩʪʠ ʦʙʲʝʢʪʘ; 

ʙ) ʦʧʨʝʜʝʣʝʥʠʷ ʯʘʩʪʦʪʳ ʨʝʘʣʠʟʘʮʠʠ ʧʦʞʘʨʦʦʧʘʩʥʳʭ ʩʠʪʫʘʮʠʡ; 

ʚ) ʧʦʩʪʨʦʝʥʠʷ ʧʦʣʝʡ ʦʧʘʩʥʳʭ ʬʘʢʪʦʨʦʚ ʧʦʞʘʨʘ ʜʣʷ ʨʘʟʣʠʯʥʳʭ 

ʩʮʝʥʘʨʠʝʚ ʝʛʦ ʨʘʟʚʠʪʠʷ; 

ʛ) ʦʮʝʥʢʠ ʧʦʩʣʝʜʩʪʚʠʡ ʚʦʟʜʝʡʩʪʚʠʷ ʦʧʘʩʥʳʭ ʬʘʢʪʦʨʦʚ ʧʦʞʘʨʘ ʥʘ 
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ʣʶʜʝʡ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʩʮʝʥʘʨʠʝʚ ʝʛʦ ʨʘʟʚʠʪʠʷ; 

ʜ) ʥʘʣʠʯʠʷ ʩʠʩʪʝʤ ʦʙʝʩʧʝʯʝʥʠʷ ʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʟʜʘʥʠʡ, 

ʩʦʦʨʫʞʝʥʠʡ ʠ ʩʪʨʦʝʥʠʡ. 

4. ʈʘʩʯʝʪʥʳʝ ʚʝʣʠʯʠʥʳ ʧʦʞʘʨʥʦʛʦ ʨʠʩʢʘ ʷʚʣʷʶʪʩʷ ʢʦʣʠʯʝʩʪʚʝʥʥʦʡ 

ʤʝʨʦʡ ʚʦʟʤʦʞʥʦʩʪʠ ʨʝʘʣʠʟʘʮʠʠ ʧʦʞʘʨʥʦʡ ʦʧʘʩʥʦʩʪʠ ʦʙʲʝʢʪʘ ʠ ʝʝ 

ʧʦʩʣʝʜʩʪʚʠʡ ʜʣʷ ʣʶʜʝʡ. ʂʦʣʠʯʝʩʪʚʝʥʥʦʡ ʤʝʨʦʡ ʚʦʟʤʦʞʥʦʩʪʠ ʨʝʘʣʠʟʘʮʠʠ 

ʧʦʞʘʨʥʦʡ ʦʧʘʩʥʦʩʪʠ ʦʙʲʝʢʪʘ ʷʚʣʷʝʪʩʷ ʨʠʩʢ ʛʠʙʝʣʠ ʣʶʜʝʡ ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʚʦʟʜʝʡʩʪʚʠʷ ʦʧʘʩʥʳʭ ʬʘʢʪʦʨʦʚ ʧʦʞʘʨʘ, ʚ ʪʦʤ ʯʠʩʣʝ: 

ʨʠʩʢ ʛʠʙʝʣʠ ʨʘʙʦʪʥʠʢʘ ʦʙʲʝʢʪʘ; 

ʨʠʩʢ ʛʠʙʝʣʠ ʣʶʜʝʡ, ʥʘʭʦʜʷʱʠʭʩʷ ʚ ʩʝʣʠʪʝʙʥʦʡ ʟʦʥʝ ʚʙʣʠʟʠ ʦʙʲʝʢʪʘ. 

ʈʠʩʢ ʛʠʙʝʣʠ ʣʶʜʝʡ ʚ ʨʝʟʫʣʴʪʘʪʝ ʚʦʟʜʝʡʩʪʚʠʷ ʦʧʘʩʥʳʭ ʬʘʢʪʦʨʦʚ 

ʧʦʞʘʨʘ ʥʘ ʦʙʲʝʢʪʝ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʯʠʩʣʦʚʳʤʠ ʟʥʘʯʝʥʠʷʤʠ 

ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʠ ʩʦʮʠʘʣʴʥʦʛʦ ʧʦʞʘʨʥʳʭ ʨʠʩʢʦʚ. 

5. ɼʣʷ ʮʝʣʝʡ ʄʝʪʦʜʠʢʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʦʩʥʦʚʥʳʝ ʧʦʥʷʪʠʷ, 

ʫʩʪʘʥʦʚʣʝʥʥʳʝ ʩʪʘʪʴʝʡ 2 ʊʝʭʥʠʯʝʩʢʦʛʦ ʨʝʛʣʘʤʝʥʪʘ. 

 

II. ʆʙʱʠʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʦʧʨʝʜʝʣʝʥʠʶ ʨʘʩʯʝʪʥʳʭ ʚʝʣʠʯʠʥ 

ʧʦʞʘʨʥʦʛʦ ʨʠʩʢʘ 

 

ɸʥʘʣʠʟ ʧʦʞʘʨʥʦʡ ʦʧʘʩʥʦʩʪʠ ʦʙʲʝʢʪʘ 

 

6. ɸʥʘʣʠʟ ʧʦʞʘʨʥʦʡ ʦʧʘʩʥʦʩʪʠ ʦʙʲʝʢʪʘ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ: 

ʘ) ʘʥʘʣʠʟ ʧʦʞʘʨʥʦʡ ʦʧʘʩʥʦʩʪʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʩʨʝʜʳ ʠ ʧʘʨʘʤʝʪʨʦʚ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʥʘ ʦʙʲʝʢʪʝ; 

ʙ) ʦʧʨʝʜʝʣʝʥʠʝ ʧʝʨʝʯʥʷ ʧʦʞʘʨʦʦʧʘʩʥʳʭ ʘʚʘʨʠʡʥʳʭ ʩʠʪʫʘʮʠʡ ʠ 

ʧʘʨʘʤʝʪʨʦʚ ʜʣʷ ʢʘʞʜʦʛʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ; 

ʚ) ʦʧʨʝʜʝʣʝʥʠʝ ʜʣʷ ʢʘʞʜʦʛʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʧʝʨʝʯʥʷ 

ʧʨʠʯʠʥ, ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʢʦʪʦʨʳʭ ʧʦʟʚʦʣʷʝʪ ʭʘʨʘʢʪʝʨʠʟʦʚʘʪʴ ʩʠʪʫʘʮʠʶ ʢʘʢ 

ʧʦʞʘʨʦʦʧʘʩʥʫʶ; 

ʛ) ʧʦʩʪʨʦʝʥʠʝ ʩʮʝʥʘʨʠʝʚ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʠ ʨʘʟʚʠʪʠʷ ʧʦʞʘʨʦʚ, 

ʚʣʝʢʫʱʠʭ ʟʘ ʩʦʙʦʡ ʛʠʙʝʣʴ ʣʶʜʝʡ. 
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7. ɸʥʘʣʠʟ ʧʦʞʘʨʥʦʡ ʦʧʘʩʥʦʩʪʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʩʨʝʜʳ ʠ ʧʘʨʘʤʝʪʨʦʚ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʩʦʧʦʩʪʘʚʣʝʥʠʝ ʧʦʢʘʟʘʪʝʣʝʡ 

ʧʦʞʘʨʥʦʡ ʦʧʘʩʥʦʩʪʠ ʚʝʱʝʩʪʚ ʠ ʤʘʪʝʨʠʘʣʦʚ, ʦʙʨʘʱʘʶʱʠʭʩʷ ʚ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʤ ʧʨʦʮʝʩʩʝ, ʩ ʧʘʨʘʤʝʪʨʘʤʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ. 

ʇʝʨʝʯʝʥʴ ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʟʘʞʠʛʘʥʠʷ ʧʦʞʘʨʦʦʧʘʩʥʦʡ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʩʨʝʜʳ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦʩʨʝʜʩʪʚʦʤ ʩʦʧʦʩʪʘʚʣʝʥʠʷ 

ʧʘʨʘʤʝʪʨʦʚ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʠ ʠʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʟʘʞʠʛʘʥʠʷ ʩ 

ʧʦʢʘʟʘʪʝʣʷʤʠ ʧʦʞʘʨʥʦʡ ʦʧʘʩʥʦʩʪʠ ʚʝʱʝʩʪʚ ʠ ʤʘʪʝʨʠʘʣʦʚ. 

8. ʆʧʨʝʜʝʣʝʥʠʝ ʧʝʨʝʯʥʷ ʧʦʞʘʨʦʦʧʘʩʥʳʭ ʘʚʘʨʠʡʥʳʭ ʩʠʪʫʘʮʠʡ ʠ 

ʧʘʨʘʤʝʪʨʦʚ ʜʣʷ ʢʘʞʜʦʛʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʥʘ 

ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ ʧʦʞʘʨʥʦʡ ʦʧʘʩʥʦʩʪʠ ʢʘʞʜʦʛʦ ʠʟ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ 

ʧʨʦʮʝʩʩʦʚ, ʧʨʝʜʫʩʤʘʪʨʠʚʘʶʱʝʛʦ ʚʳʙʦʨ ʩʠʪʫʘʮʠʡ, ʧʨʠ ʨʝʘʣʠʟʘʮʠʠ ʢʦʪʦʨʳʭ 

ʚʦʟʥʠʢʘʝʪ ʦʧʘʩʥʦʩʪʴ ʜʣʷ ʣʶʜʝʡ, ʥʘʭʦʜʷʱʠʭʩʷ ʚ ʟʦʥʝ ʧʦʨʘʞʝʥʠʷ ʦʧʘʩʥʳʤʠ 

ʬʘʢʪʦʨʘʤʠ ʧʦʞʘʨʘ, ʚʟʨʳʚʘ ʠ ʩʦʧʫʪʩʪʚʫʶʱʠʤʠ ʧʨʦʷʚʣʝʥʠʷʤʠ ʦʧʘʩʥʳʭ 

ʬʘʢʪʦʨʦʚ ʧʦʞʘʨʘ. 

ʅʝ ʧʦʜʣʝʞʘʪ ʨʘʩʩʤʦʪʨʝʥʠʶ ʩʠʪʫʘʮʠʠ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʢʦʪʦʨʳʭ ʥʝ 

ʚʦʟʥʠʢʘʝʪ ʦʧʘʩʥʦʩʪʴ ʜʣʷ ʞʠʟʥʠ ʠ ʟʜʦʨʦʚʴʷ ʣʶʜʝʡ. ʕʪʠ ʩʠʪʫʘʮʠʠ ʥʝ 

ʫʯʠʪʳʚʘʶʪʩʷ ʧʨʠ ʨʘʩʯʝʪʝ ʧʦʞʘʨʥʦʛʦ ʨʠʩʢʘ. 

9. ɼʣʷ ʢʘʞʜʦʡ ʧʦʞʘʨʦʦʧʘʩʥʦʡ ʩʠʪʫʘʮʠʠ ʥʘ ʦʙʲʝʢʪʝ ʧʨʠʚʦʜʠʪʩʷ 

ʦʧʠʩʘʥʠʝ ʧʨʠʯʠʥ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʠ ʨʘʟʚʠʪʠʷ ʧʦʞʘʨʦʦʧʘʩʥʳʭ ʩʠʪʫʘʮʠʡ, 

ʤʝʩʪ ʠʭ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʠ ʬʘʢʪʦʨʦʚ ʧʦʞʘʨʘ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʭ ʦʧʘʩʥʦʩʪʴ ʜʣʷ 

ʞʠʟʥʠ ʠ ʟʜʦʨʦʚʴʷ ʣʶʜʝʡ ʚ ʤʝʩʪʘʭ ʠʭ ʧʨʝʙʳʚʘʥʠʷ. 

10. ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʧʨʠʯʠʥ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʧʦʞʘʨʦʦʧʘʩʥʳʭ 

ʩʠʪʫʘʮʠʡ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʩʦʙʳʪʠʷ, ʨʝʘʣʠʟʘʮʠʷ ʢʦʪʦʨʳʭ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ 

ʦʙʨʘʟʦʚʘʥʠʶ ʛʦʨʶʯʝʡ ʩʨʝʜʳ ʠ ʧʦʷʚʣʝʥʠʶ ʠʩʪʦʯʥʠʢʘ ʟʘʞʠʛʘʥʠʷ. 

ʅʘʠʙʦʣʝʝ ʚʝʨʦʷʪʥʳʤʠ ʩʦʙʳʪʠʷʤʠ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʷʚʣʷʪʴʩʷ 

ʧʨʠʯʠʥʘʤʠ ʧʦʞʘʨʦʦʧʘʩʥʳʭ ʩʠʪʫʘʮʠʡ ʥʘ ʦʙʲʝʢʪʘʭ, ʩʯʠʪʘʶʪʩʷ ʩʣʝʜʫʶʱʠʝ 

ʩʦʙʳʪʠʷ: 

ʚʳʭʦʜ ʧʘʨʘʤʝʪʨʦʚ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʟʘ ʢʨʠʪʠʯʝʩʢʠʝ 
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ʟʥʘʯʝʥʠʷ, ʢʦʪʦʨʳʡ ʚʳʟʚʘʥ ʥʘʨʫʰʝʥʠʝʤ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʨʝʛʣʘʤʝʥʪʘ 

(ʥʘʧʨʠʤʝʨ, ʧʝʨʝʣʠʚ ʞʠʜʢʦʩʪʠ ʧʨʠ ʩʣʠʚʦ-ʥʘʣʠʚʥʳʭ ʦʧʝʨʘʮʠʷʭ, ʨʘʟʨʫʰʝʥʠʝ 

ʦʙʦʨʫʜʦʚʘʥʠʷ ʚʩʣʝʜʩʪʚʠʝ ʧʨʝʚʳʰʝʥʠʷ ʜʘʚʣʝʥʠʷ ʧʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤ 

ʧʨʠʯʠʥʘʤ, ʧʦʷʚʣʝʥʠʝ ʠʩʪʦʯʥʠʢʦʚ ʟʘʞʠʛʘʥʠʷ ʚ ʤʝʩʪʘʭ ʦʙʨʘʟʦʚʘʥʠʷ 

ʛʦʨʶʯʠʭ ʛʘʟʦʧʘʨʦʚʦʟʜʫʰʥʳʭ ʩʤʝʩʝʡ); 

ʨʘʟʛʝʨʤʝʪʠʟʘʮʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʚʳʟʚʘʥʥʘʷ 

ʤʝʭʘʥʠʯʝʩʢʠʤ (ʚʣʠʷʥʠʝ ʧʦʚʳʰʝʥʥʦʛʦ ʠʣʠ ʧʦʥʠʞʝʥʥʦʛʦ ʜʘʚʣʝʥʠʷ, 

ʜʠʥʘʤʠʯʝʩʢʠʭ ʥʘʛʨʫʟʦʢ ʠ ʪ.ʧ.), ʪʝʤʧʝʨʘʪʫʨʥʳʤ (ʚʣʠʷʥʠʝ ʧʦʚʳʰʝʥʥʳʭ ʠʣʠ 

ʧʦʥʠʞʝʥʥʳʭ ʪʝʤʧʝʨʘʪʫʨ) ʠ ʘʛʨʝʩʩʠʚʥʳʤ ʭʠʤʠʯʝʩʢʠʤ (ʚʣʠʷʥʠʝ 

ʢʠʩʣʦʨʦʜʥʦʡ, ʩʝʨʦʚʦʜʦʨʦʜʥʦʡ, ʵʣʝʢʪʨʦʭʠʤʠʯʝʩʢʦʡ ʠ ʙʠʦʭʠʤʠʯʝʩʢʦʡ 

ʢʦʨʨʦʟʠʠ) ʚʦʟʜʝʡʩʪʚʠʷʤʠ; 

ʤʝʭʘʥʠʯʝʩʢʦʝ ʧʦʚʨʝʞʜʝʥʠʝ ʦʙʦʨʫʜʦʚʘʥʠʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʦʰʠʙʦʢ 

ʨʘʙʦʪʥʠʢʘ, ʧʘʜʝʥʠʷ ʧʨʝʜʤʝʪʦʚ, ʥʝʢʘʯʝʩʪʚʝʥʥʦʛʦ ʧʨʦʚʝʜʝʥʠʷ ʨʝʤʦʥʪʥʳʭ ʠ 

ʨʝʛʣʘʤʝʥʪʥʳʭ ʨʘʙʦʪ ʠ ʪ. ʧ. (ʥʘʧʨʠʤʝʨ, ʨʘʟʛʝʨʤʝʪʠʟʘʮʠʷ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠʣʠ 

ʚʳʭʦʜ ʠʟ ʩʪʨʦʷ ʵʣʝʤʝʥʪʦʚ ʝʛʦ ʟʘʱʠʪʳ ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʦʚʨʝʞʜʝʥʠʷ ʧʨʠ 

ʨʝʤʦʥʪʝ ʠʣʠ ʩʪʦʣʢʥʦʚʝʥʠʷ ʩ ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʤ ʠʣʠ ʘʚʪʦʤʦʙʠʣʴʥʳʤ 

ʪʨʘʥʩʧʦʨʪʦʤ). 

11. ʅʘ ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ ʧʦʞʘʨʥʦʡ ʦʧʘʩʥʦʩʪʠ ʦʙʲʝʢʪʘ, ʧʨʠ 

ʥʝʦʙʭʦʜʠʤʦʩʪʠ, ʧʨʦʚʦʜʠʪʩʷ ʦʧʨʝʜʝʣʝʥʠʝ ʢʦʤʧʣʝʢʩʘ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ 

ʤʝʨʦʧʨʠʷʪʠʡ, ʠʟʤʝʥʷʶʱʠʭ ʧʘʨʘʤʝʪʨʳ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʜʦ 

ʫʨʦʚʥʷ, ʦʙʝʩʧʝʯʠʚʘʶʱʝʛʦ ʜʦʧʫʩʪʠʤʳʡ ʧʦʞʘʨʥʳʡ ʨʠʩʢ. 

12. ɼʣʷ ʚʳʷʚʣʝʥʠʷ ʧʦʞʘʨʦʦʧʘʩʥʳʭ ʩʠʪʫʘʮʠʡ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ 

ʜʝʣʝʥʠʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ (ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʩʠʩʪʝʤ), ʧʨʠ ʠʭ 

ʥʘʣʠʯʠʠ ʥʘ ʦʙʲʝʢʪʝ, ʥʘ ʫʯʘʩʪʢʠ. ʋʢʘʟʘʥʥʦʝ ʜʝʣʝʥʠʝ ʚʳʧʦʣʥʷʝʪʩʷ, ʠʩʭʦʜʷ 

ʠʟ ʚʦʟʤʦʞʥʦʩʪʠ ʨʘʟʜʝʣʴʥʦʡ ʛʝʨʤʝʪʠʟʘʮʠʠ ʵʪʠʭ ʫʯʘʩʪʢʦʚ ʧʨʠ 

ʚʦʟʥʠʢʥʦʚʝʥʠʠ ʘʚʘʨʠʠ. ʈʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʧʦʞʘʨʦʦʧʘʩʥʳʝ ʩʠʪʫʘʮʠʠ, ʢʘʢ ʥʘ 

ʦʩʥʦʚʥʦʤ, ʪʘʢ ʠ ʚʩʧʦʤʦʛʘʪʝʣʴʥʦʤ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʤ ʦʙʦʨʫʜʦʚʘʥʠʠ. ʂʨʦʤʝ 

ʵʪʦʛʦ, ʫʯʠʪʳʚʘʝʪʩʷ ʪʘʢʞʝ ʚʦʟʤʦʞʥʦʩʪʴ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʧʦʞʘʨʘ ʚ ʟʜʘʥʠʷʭ, 

ʩʦʦʨʫʞʝʥʠʷʭ ʠ ʩʪʨʦʝʥʠʷʭ (ʜʘʣʝʝ - ʟʜʘʥʠʷ) ʨʘʟʣʠʯʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ, 
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ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʦʙʲʝʢʪʘ. 

ɺ ʧʝʨʝʯʥʝ ʧʦʞʘʨʦʦʧʘʩʥʳʭ ʩʠʪʫʘʮʠʡ ʧʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʢʘʞʜʦʤʫ 

ʫʯʘʩʪʢʫ, ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʫʩʪʘʥʦʚʢʝ, ʟʜʘʥʠʶ ʦʙʲʝʢʪʘ ʚʳʜʝʣʷʶʪʩʷ ʛʨʫʧʧʳ 

ʧʦʞʘʨʦʦʧʘʩʥʳʭ ʩʠʪʫʘʮʠʡ, ʢʦʪʦʨʳʤ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʦʜʠʥʘʢʦʚʳʝ ʤʦʜʝʣʠ 

ʧʨʦʮʝʩʩʦʚ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʠ ʨʘʟʚʠʪʠʷ. 

ʇʨʠ ʘʥʘʣʠʟʝ ʧʦʞʘʨʦʦʧʘʩʥʳʭ ʩʠʪʫʘʮʠʡ, ʩʚʷʟʘʥʥʳʭ ʩ 

ʨʘʟʛʝʨʤʝʪʠʟʘʮʠʝʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ 

ʫʪʝʯʢʠ ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʜʠʘʤʝʪʨʘʭ ʠʩʪʝʯʝʥʠʷ (ʚ ʪʦʤ ʯʠʩʣʝ ʤʘʢʩʠʤʘʣʴʥʳʝ - 

ʧʨʠ ʧʦʣʥʦʤ ʨʘʟʨʫʰʝʥʠʠ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠʣʠ ʧʦʜʚʦʜʷʱʠʭ/ʦʪʚʦʜʷʱʠʭ 

ʪʨʫʙʦʧʨʦʚʦʜʦʚ). 

 

ʆʧʨʝʜʝʣʝʥʠʝ ʯʘʩʪʦʪʳ ʨʝʘʣʠʟʘʮʠʠ ʧʦʞʘʨʦʦʧʘʩʥʳʭ ʩʠʪʫʘʮʠʡ 

 

13. ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʯʘʩʪʦʪʳ ʨʝʘʣʠʟʘʮʠʠ ʧʦʞʘʨʦʦʧʘʩʥʳʭ ʩʠʪʫʘʮʠʡ 

ʥʘ ʦʙʲʝʢʪʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʠʥʬʦʨʤʘʮʠʷ: 

ʘ) ʦʙ ʦʪʢʘʟʘʭ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʠʩʧʦʣʴʟʫʝʤʦʛʦ ʥʘ ʦʙʲʝʢʪʝ; 

ʙ) ʦ ʧʘʨʘʤʝʪʨʘʭ ʥʘʜʝʞʥʦʩʪʠ ʠʩʧʦʣʴʟʫʝʤʦʛʦ ʥʘ ʦʙʲʝʢʪʝ 

ʦʙʦʨʫʜʦʚʘʥʠʷ; 

ʚ) ʦʙ ʦʰʠʙʦʯʥʳʭ ʜʝʡʩʪʚʠʷʭ ʨʘʙʦʪʥʠʢʘ ʦʙʲʝʢʪʘ; 

ʛ) ʦ ʛʠʜʨʦʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʦʡ ʦʙʩʪʘʥʦʚʢʝ ʚ ʨʘʡʦʥʝ ʨʘʟʤʝʱʝʥʠʷ 

ʦʙʲʝʢʪʘ; 

ʜ) ʦ ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʷʭ ʤʝʩʪʥʦʩʪʠ ʚ ʨʘʡʦʥʝ ʨʘʟʤʝʱʝʥʠʷ 

ʦʙʲʝʢʪʘ. 

14. ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʯʘʩʪʦʪʳ ʨʝʘʣʠʟʘʮʠʠ ʧʦʞʘʨʦʦʧʘʩʥʳʭ ʩʠʪʫʘʮʠʡ 

ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʜʘʥʥʳʝ ʧʦ ʘʚʘʨʠʡʥʦʩʪʠ ʠʣʠ 

ʨʘʩʯʝʪʥʳʝ ʜʘʥʥʳʝ ʧʦ ʥʘʜʝʞʥʦʩʪʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ, 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʩʧʝʮʠʬʠʢʝ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʦʙʲʝʢʪʘ. 

15. ʀʥʬʦʨʤʘʮʠʷ ʦ ʯʘʩʪʦʪʘʭ ʨʝʘʣʠʟʘʮʠʠ ʧʦʞʘʨʦʦʧʘʩʥʳʭ ʩʠʪʫʘʮʠʡ (ʚ 

ʪʦʤ ʯʠʩʣʝ ʚʦʟʥʠʢʰʠʭ ʚ ʨʝʟʫʣʴʪʘʪʝ ʦʰʠʙʦʢ ʨʘʙʦʪʥʠʢʘ), ʥʝʦʙʭʦʜʠʤʘʷ ʜʣʷ 

ʦʮʝʥʢʠ ʨʠʩʢʘ, ʤʦʞʝʪ ʙʳʪʴ ʧʦʣʫʯʝʥʘ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʠʟ ʜʘʥʥʳʭ ʦ 
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ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʠ ʠʩʩʣʝʜʫʝʤʦʛʦ ʦʙʲʝʢʪʘ ʠʣʠ ʠʟ ʜʘʥʥʳʭ ʦ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʠ ʜʨʫʛʠʭ ʧʦʜʦʙʥʳʭ ʦʙʲʝʢʪʦʚ. ʈʝʢʦʤʝʥʜʫʝʤʳʝ ʩʚʝʜʝʥʠʷ 

ʧʦ ʯʘʩʪʦʪʘʤ ʨʝʘʣʠʟʘʮʠʠ ʠʥʠʮʠʠʨʫʶʱʠʭ ʧʦʞʘʨʦʦʧʘʩʥʳʝ ʩʠʪʫʘʮʠʠ ʩʦʙʳʪʠʡ 

ʜʣʷ ʥʝʢʦʪʦʨʳʭ ʪʠʧʦʚ ʦʙʦʨʫʜʦʚʘʥʠʷ ʦʙʲʝʢʪʦʚ, ʯʘʩʪʦʪʘʤ ʫʪʝʯʝʢ ʠʟ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʪʨʫʙʦʧʨʦʚʦʜʦʚ, ʘ ʪʘʢʞʝ ʯʘʩʪʦʪʘʤ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʧʦʞʘʨʦʚ 

ʚ ʟʜʘʥʠʷʭ ʧʨʠʚʝʜʝʥʳ ʚ ʧʨʠʣʦʞʝʥʠʠ ˉ 1 ʢ ʄʝʪʦʜʠʢʝ. 

 

ʇʦʩʪʨʦʝʥʠʝ ʧʦʣʝʡ ʦʧʘʩʥʳʭ ʬʘʢʪʦʨʦʚ ʧʦʞʘʨʘ  

ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʩʮʝʥʘʨʠʝʚ ʝʛʦ ʨʘʟʚʠʪʠʷ 

 

16. ʇʨʠ ʧʦʩʪʨʦʝʥʠʠ ʧʦʣʝʡ ʦʧʘʩʥʳʭ ʬʘʢʪʦʨʦʚ ʧʦʞʘʨʘ ʜʣʷ ʨʘʟʣʠʯʥʳʭ 

ʩʮʝʥʘʨʠʝʚ ʝʛʦ ʨʘʟʚʠʪʠʷ ʫʯʠʪʳʚʘʶʪʩʷ: 

ʪʝʧʣʦʚʦʝ ʠʟʣʫʯʝʥʠʝ ʧʨʠ ʬʘʢʝʣʴʥʦʤ ʛʦʨʝʥʠʠ, ʧʦʞʘʨʘʭ ʧʨʦʣʠʚʦʚ 

ʛʦʨʶʯʠʭ ʚʝʱʝʩʪʚ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ ʠ ʦʛʥʝʥʥʳʭ ʰʘʨʘʭ; 

ʠʟʙʳʪʦʯʥʦʝ ʜʘʚʣʝʥʠʝ ʠ ʠʤʧʫʣʴʩ ʚʦʣʥʳ ʜʘʚʣʝʥʠʷ ʧʨʠ ʩʛʦʨʘʥʠʠ 

ʛʘʟʦʧʘʨʦʚʦʟʜʫʰʥʦʡ ʩʤʝʩʠ ʚ ʦʪʢʨʳʪʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ; 

ʠʟʙʳʪʦʯʥʦʝ ʜʘʚʣʝʥʠʝ ʠ ʠʤʧʫʣʴʩ ʚʦʣʥʳ ʜʘʚʣʝʥʠʷ ʧʨʠ ʨʘʟʨʳʚʝ ʩʦʩʫʜʘ 

(ʨʝʟʝʨʚʫʘʨʘ) ʚ ʨʝʟʫʣʴʪʘʪʝ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʥʝʛʦ ʦʯʘʛʘ ʧʦʞʘʨʘ; 

ʠʟʙʳʪʦʯʥʦʝ ʜʘʚʣʝʥʠʝ ʧʨʠ ʩʛʦʨʘʥʠʠ ʛʘʟʦʧʘʨʦʚʦʟʜʫʰʥʦʡ ʩʤʝʩʠ ʚ 

ʧʦʤʝʱʝʥʠʠ; 

ʢʦʥʮʝʥʪʨʘʮʠʷ ʪʦʢʩʠʯʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʧʨʦʜʫʢʪʦʚ ʛʦʨʝʥʠʷ ʚ 

ʧʦʤʝʱʝʥʠʠ; 

ʩʥʠʞʝʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʢʠʩʣʦʨʦʜʘ ʚ ʚʦʟʜʫʭʝ ʧʦʤʝʱʝʥʠʷ; 

ʟʘʜʳʤʣʝʥʠʝ ʘʪʤʦʩʬʝʨʳ ʧʦʤʝʱʝʥʠʷ; 

ʩʨʝʜʥʝʦʙʲʝʤʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʚ ʧʦʤʝʱʝʥʠʠ; 

ʨʘʩʰʠʨʷʶʱʠʝʩʷ ʧʨʦʜʫʢʪʳ ʩʛʦʨʘʥʠʷ ʧʨʠ ʨʝʘʣʠʟʘʮʠʠ ʧʦʞʘʨʘ-

ʚʩʧʳʰʢʠ. 

ʆʮʝʥʢʘ ʚʝʣʠʯʠʥ ʫʢʘʟʘʥʥʳʭ ʬʘʢʪʦʨʦʚ ʧʨʦʚʦʜʠʪʩʷ ʥʘ ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ 

ʬʠʟʠʯʝʩʢʠʭ ʷʚʣʝʥʠʡ, ʧʨʦʪʝʢʘʶʱʠʭ ʧʨʠ ʧʦʞʘʨʦʦʧʘʩʥʳʭ ʩʠʪʫʘʮʠʷʭ, 

ʧʦʞʘʨʘʭ, ʚʟʨʳʚʘʭ. ʇʨʠ ʵʪʦʤ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʧʨʦʮʝʩʩʳ, 
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ʚʦʟʥʠʢʘʶʱʠʝ ʧʨʠ ʨʝʘʣʠʟʘʮʠʠ ʧʦʞʘʨʦʦʧʘʩʥʳʭ ʩʠʪʫʘʮʠʡ ʠ ʧʦʞʘʨʦʚ ʠʣʠ 

ʷʚʣʷʶʱʠʝʩʷ ʠʭ ʧʦʩʣʝʜʩʪʚʠʷʤʠ (ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʠʧʘ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ 

ʦʙʨʘʱʘʶʱʠʭʩʷ ʥʘ ʦʙʲʝʢʪʝ ʛʦʨʶʯʠʭ ʚʝʱʝʩʪʚ): 

ʠʩʪʝʯʝʥʠʝ ʞʠʜʢʦʩʪʠ ʠʟ ʦʪʚʝʨʩʪʠʷ; 

ʠʩʪʝʯʝʥʠʝ ʛʘʟʘ ʠʟ ʦʪʚʝʨʩʪʠʷ; 

ʜʚʫʭʬʘʟʥʦʝ ʠʩʪʝʯʝʥʠʝ ʠʟ ʦʪʚʝʨʩʪʠʷ; 

ʨʘʩʪʝʢʘʥʠʝ ʞʠʜʢʦʩʪʠ ʧʨʠ ʨʘʟʨʫʰʝʥʠʠ ʦʙʦʨʫʜʦʚʘʥʠʷ; 

ʚʳʙʨʦʩ ʛʘʟʘ ʧʨʠ ʨʘʟʨʫʰʝʥʠʠ ʦʙʦʨʫʜʦʚʘʥʠʷ; 

ʬʦʨʤʠʨʦʚʘʥʠʝ ʟʦʥ ʟʘʛʘʟʦʚʘʥʥʦʩʪʠ; 

ʩʛʦʨʘʥʠʝ ʛʘʟʦʧʘʨʦʚʦʟʜʫʰʥʦʡ ʩʤʝʩʠ ʚ ʦʪʢʨʳʪʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ; 

ʨʘʟʨʫʰʝʥʠʝ ʩʦʩʫʜʘ ʩ ʧʝʨʝʛʨʝʪʦʡ ʣʝʛʢʦʚʦʩʧʣʘʤʝʥʷʶʱʝʡʩʷ 

ʞʠʜʢʦʩʪʴʶ, ʛʦʨʶʯʝʡ ʞʠʜʢʦʩʪʴʶ ʠʣʠ ʩʞʠʞʝʥʥʳʤ ʛʦʨʶʯʠʤ ʛʘʟʦʤ; 

ʪʝʧʣʦʚʦʝ ʠʟʣʫʯʝʥʠʝ ʦʪ ʧʦʞʘʨʘ ʧʨʦʣʠʚʘ ʠʣʠ ʦʛʥʝʥʥʦʛʦ ʰʘʨʘ; 

ʨʝʘʣʠʟʘʮʠʷ ʧʦʞʘʨʘ-ʚʩʧʳʰʢʠ; 

ʠʩʧʘʨʝʥʠʝ ʞʠʜʢʦʩʪʠ ʠʟ ʧʨʦʣʠʚʘ; 

ʦʙʨʘʟʦʚʘʥʠʝ ʛʘʟʦʧʘʨʦʚʦʟʜʫʰʥʦʛʦ ʦʙʣʘʢʘ (ʛʘʟʳ ʠ ʧʘʨʳ ʪʷʞʝʣʝʝ 

ʚʦʟʜʫʭʘ); 

ʩʛʦʨʘʥʠʝ ʛʘʟʦʧʘʨʦʚʦʟʜʫʰʥʦʡ ʩʤʝʩʠ ʚ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʤ 

ʦʙʦʨʫʜʦʚʘʥʠʠ ʠʣʠ ʧʦʤʝʱʝʥʠʠ; 

ʧʦʞʘʨ ʚ ʧʦʤʝʱʝʥʠʠ; 

ʬʘʢʝʣʴʥʦʝ ʛʦʨʝʥʠʝ ʩʪʨʫʠ ʞʠʜʢʦʩʪʠ ʠ/ʠʣʠ ʛʘʟʘ; 

ʪʝʧʣʦʚʦʝ ʠʟʣʫʯʝʥʠʝ ʛʦʨʷʱʝʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ; 

ʚʩʢʠʧʘʥʠʝ ʠ ʚʳʙʨʦʩ ʛʦʨʷʱʝʡ ʞʠʜʢʦʩʪʠ ʧʨʠ ʧʦʞʘʨʝ ʚ ʨʝʟʝʨʚʫʘʨʝ. 

ʊʘʢʞʝ, ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ, ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʠʥʳʝ ʧʨʦʮʝʩʩʳ, 

ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʠʤʝʪʴ ʤʝʩʪʦ ʧʨʠ ʚʦʟʥʠʢʥʦʚʝʥʠʠ ʧʦʞʘʨʦʦʧʘʩʥʳʭ ʩʠʪʫʘʮʠʡ ʠ 

ʧʦʞʘʨʦʚ. 

17. ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʚʦʟʤʦʞʥʳʭ ʩʮʝʥʘʨʠʝʚ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʠ 

ʨʘʟʚʠʪʠʷ ʧʦʞʘʨʦʚ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʤʝʪʦʜ ʣʦʛʠʯʝʩʢʠʭ ʜʝʨʝʚʴʝʚ 

ʩʦʙʳʪʠʡ (ʜʘʣʝʝ - ʣʦʛʠʯʝʩʢʦʝ ʜʝʨʝʚʦ). ʉʮʝʥʘʨʠʡ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʠ ʨʘʟʚʠʪʠʷ 
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ʧʦʞʘʨʦʦʧʘʩʥʦʡ ʩʠʪʫʘʮʠʠ (ʧʦʞʘʨʘ) ʥʘ ʣʦʛʠʯʝʩʢʦʤ ʜʝʨʝʚʝ ʦʪʨʘʞʘʝʪʩʷ ʚ ʚʠʜʝ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʩʦʙʳʪʠʡ ʦʪ ʠʩʭʦʜʥʦʛʦ ʜʦ ʢʦʥʝʯʥʦʛʦ ʩʦʙʳʪʠʷ (ʜʘʣʝʝ - 

ʚʝʪʚʴ ʜʝʨʝʚʘ ʩʦʙʳʪʠʡ). ʇʨʦʮʝʜʫʨʘ ʧʦʩʪʨʦʝʥʠʷ ʣʦʛʠʯʝʩʢʦʛʦ ʜʝʨʝʚʘ ʩʦʙʳʪʠʡ 

ʧʨʠʚʝʜʝʥʘ ʚ ʧʨʠʣʦʞʝʥʠʠ ˉ 2 ʢ ʄʝʪʦʜʠʢʝ. 

ʇʨʠ ʧʦʩʪʨʦʝʥʠʠ ʣʦʛʠʯʝʩʢʦʛʦ ʜʝʨʝʚʘ ʩʦʙʳʪʠʡ ʠʩʧʦʣʴʟʫʶʪʩʷ: 

ʫʩʣʦʚʥʘ ̫ ʚʝʨʦʷʪʥʦʩʪʴ ʨʝʘʣʠʟʘʮʠʠ ʨʘʟʣʠʯʥʳʭ ʚʝʪʚʝʡ ʣʦʛʠʯʝʩʢʦʛʦ 

ʜʝʨʝʚʘ ʩʦʙʳʪʠʡ ʠ ʧʝʨʝʭʦʜʘ ʧʦʞʘʨʦʦʧʘʩʥʦʡ ʩʠʪʫʘʮʠʠ ʠʣʠ ʧʦʞʘʨʘ ʥʘ ʪʫ ʠʣʠ 

ʠʥʫʶ ʩʪʘʜʠʶ ʨʘʟʚʠʪʠʷ; 

ʚʝʨʦʷʪʥʦʩʪʴ ʵʬʬʝʢʪʠʚʥʦʛʦ ʩʨʘʙʘʪʳʚʘʥʠʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʩʨʝʜʩʪʚ 

ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʠʣʠ ʣʦʢʘʣʠʟʘʮʠʠ ʧʦʞʘʨʦʦʧʘʩʥʦʡ ʩʠʪʫʘʮʠʠ ʠʣʠ ʧʦʞʘʨʘ 

(ʧʨʠʥʠʤʘʝʪʩʷ ʠʩʭʦʜʷ ʠʟ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ, ʧʫʙʣʠʢʫʝʤʳʭ ʚ ʥʘʫʯʥʦ-

ʪʝʭʥʠʯʝʩʢʦʤ ʞʫʨʥʘʣʝ çʇʦʞʘʨʥʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴè ʠʣʠ ʧʦ ʧʘʩʧʦʨʪʥʳʤ 

ʜʘʥʥʳʤ ʟʘʚʦʜʘ-ʠʟʛʦʪʦʚʠʪʝʣʷ ʦʙʦʨʫʜʦʚʘʥʠʷ); 

ʚʝʨʦʷʪʥʦʩʪʴ ʧʦʨʘʞʝʥʠʷ ʨʘʩʧʦʣʦʞʝʥʥʦʛʦ ʚ ʟʦʥʝ ʧʦʞʘʨʘ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʟʜʘʥʠʡ ʦʙʲʝʢʪʘ ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʥʠʭ ʦʧʘʩʥʳʭ ʬʘʢʪʦʨʦʚ ʧʦʞʘʨʘ, ʚʟʨʳʚʘ. 

18. ʆʮʝʥʢʘ ʦʧʘʩʥʳʭ ʬʘʢʪʦʨʦʚ ʧʦʞʘʨʘ ʧʨʦʚʦʜʠʪʩʷ ʩ ʧʦʤʦʱʴʶ 

ʤʝʪʦʜʦʚ, ʧʨʠʚʝʜʝʥʥʳʭ ʚ ʧʨʠʣʦʞʝʥʠʠ ˉ 3 ʢ ʄʝʪʦʜʠʢʝ. 

 

ʆʮʝʥʢʘ ʧʦʩʣʝʜʩʪʚʠʡ ʚʦʟʜʝʡʩʪʚʠʷ ʦʧʘʩʥʳʭ ʬʘʢʪʦʨʦʚ ʧʦʞʘʨʘ  

ʥʘ ʣʶʜʝʡ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʩʮʝʥʘʨʠʝʚ ʝʛʦ ʨʘʟʚʠʪʠʷ 

 

19. ʆʮʝʥʢʘ ʧʦʩʣʝʜʩʪʚʠʡ ʚʦʟʜʝʡʩʪʚʠʷ ʦʧʘʩʥʳʭ ʬʘʢʪʦʨʦʚ ʧʦʞʘʨʘ, 

ʚʟʨʳʚʘ ʥʘ ʣʶʜʝʡ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʩʮʝʥʘʨʠʝʚ ʠʭ ʨʘʟʚʠʪʠʷ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʥʘ 

ʦʩʥʦʚʝ ʩʦʧʦʩʪʘʚʣʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʦ ʤʦʜʝʣʠʨʦʚʘʥʠʠ ʜʠʥʘʤʠʢʠ ʦʧʘʩʥʳʭ 

ʬʘʢʪʦʨʦʚ ʧʦʞʘʨʘ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʦʙʲʝʢʪʘ ʠ ʧʨʠʣʝʛʘʶʱʝʡ ʢ ʥʝʤʫ 

ʪʝʨʨʠʪʦʨʠʠ ʠ ʠʥʬʦʨʤʘʮʠʠ ʦ ʢʨʠʪʠʯʝʩʢʠʭ ʜʣʷ ʞʠʟʥʠ ʠ ʟʜʦʨʦʚʴʷ ʣʶʜʝʡ 

ʟʥʘʯʝʥʠʷʭ ʦʧʘʩʥʳʭ ʬʘʢʪʦʨʦʚ ʧʦʞʘʨʘ, ʚʟʨʳʚʘ. ɼʣʷ ʵʪʦʛʦ ʠʩʧʦʣʴʟʫʶʪʩʷ 

ʢʨʠʪʝʨʠʠ ʧʦʨʘʞʝʥʠʷ ʣʶʜʝʡ ʦʧʘʩʥʳʤʠ ʬʘʢʪʦʨʘʤʠ ʧʦʞʘʨʘ. 

20. ʇʨʠ ʦʮʝʥʢʝ ʧʦʩʣʝʜʩʪʚʠʡ ʚʦʟʜʝʡʩʪʚʠʷ ʦʧʘʩʥʳʭ ʬʘʢʪʦʨʦʚ ʧʦʞʘʨʘ, 

ʚʟʨʳʚʘ ʥʘ ʣʶʜʝʡ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʩʮʝʥʘʨʠʝʚ ʨʘʟʚʠʪʠʷ ʧʦʞʘʨʦʦʧʘʩʥʳʭ 
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ʩʠʪʫʘʮʠʡ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪʩʷ ʦʧʨʝʜʝʣʝʥʠʝ ʯʠʩʣʘ ʣʶʜʝʡ, ʧʦʧʘʚʰʠʭ ʚ ʟʦʥʫ 

ʧʦʨʘʞʝʥʠʷ ʦʧʘʩʥʳʤʠ ʬʘʢʪʦʨʘʤʠ ʧʦʞʘʨʘ, ʚʟʨʳʚʘ. ɼʣʷ ʦʮʝʥʢʠ ʧʦʞʘʨʥʦʛʦ 

ʨʠʩʢʘ ʠʩʧʦʣʴʟʫʶʪ, ʢʘʢ ʧʨʘʚʠʣʦ, ʚʝʨʦʷʪʥʦʩʪʥʳʝ ʢʨʠʪʝʨʠʠ ʧʦʨʘʞʝʥʠʷ ʣʶʜʝʡ 

ʦʧʘʩʥʳʤʠ ʬʘʢʪʦʨʘʤʠ ʧʦʞʘʨʘ. ɼʝʪʝʨʤʠʥʠʨʦʚʘʥʥʳʝ ʢʨʠʪʝʨʠʠ ʠʩʧʦʣʴʟʫʶʪʩʷ 

ʧʨʠ ʥʝʚʦʟʤʦʞʥʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʚʝʨʦʷʪʥʦʩʪʥʳʭ ʢʨʠʪʝʨʠʝʚ. 

ɼʝʪʝʨʤʠʥʠʨʦʚʘʥʥʳʝ ʠ ʚʝʨʦʷʪʥʦʩʪʥʳʝ ʢʨʠʪʝʨʠʠ ʦʮʝʥʢʠ ʧʦʨʘʞʘʶʱʝʛʦ 

ʜʝʡʩʪʚʠʷ ʚʦʣʥʳ ʜʘʚʣʝʥʠʷ ʠ ʪʝʧʣʦʚʦʛʦ ʠʟʣʫʯʝʥʠʷ ʥʘ ʣʶʜʝʡ ʧʨʠʚʝʜʝʥʳ ʚ 

ʧʨʠʣʦʞʝʥʠʠ ˉ 4 ʢ ʄʝʪʦʜʠʢʝ. 

 

ɸʥʘʣʠʟ ʥʘʣʠʯʠʷ ʩʠʩʪʝʤ ʦʙʝʩʧʝʯʝʥʠʷ ʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʟʜʘʥʠʡ 

 

21. ʇʨʠ ʘʥʘʣʠʟʝ ʚʣʠʷʥʠʷ ʩʠʩʪʝʤ ʦʙʝʩʧʝʯʝʥʠʷ ʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ 

ʟʜʘʥʠʡ ʥʘ ʨʘʩʯʝʪʥʳʝ ʚʝʣʠʯʠʥʳ ʧʦʞʘʨʥʦʛʦ ʨʠʩʢʘ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪʩʷ 

ʨʘʩʩʤʦʪʨʝʥʠʝ ʢʦʤʧʣʝʢʩʘ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʦʙʝʩʧʝʯʝʥʠʶ ʧʦʞʘʨʥʦʡ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʦʙʲʝʢʪʘ. 

ʇʨʠ ʵʪʦʤ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʤʝʨʦʧʨʠʷʪʠʷ ʧʦ ʦʙʝʩʧʝʯʝʥʠʶ 

ʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ: 

ʤʝʨʦʧʨʠʷʪʠʷ, ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʧʨʝʜʦʪʚʨʘʱʝʥʠʝ ʧʦʞʘʨʘ; 

ʤʝʨʦʧʨʠʷʪʠʷ ʧʦ ʧʨʦʪʠʚʦʧʦʞʘʨʥʦʡ ʟʘʱʠʪʝ; 

ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-ʪʝʭʥʠʯʝʩʢʠʝ ʤʝʨʦʧʨʠʷʪʠʷ ʧʦ ʦʙʝʩʧʝʯʝʥʠʶ 

ʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ. 

22. ʄʝʨʦʧʨʠʷʪʠʷ ʧʦ ʦʙʝʩʧʝʯʝʥʠʶ ʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ 

ʫʯʠʪʳʚʘʪʁʩʷ ʧʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʯʘʩʪʦʪ ʨʝʘʣʠʟʘʮʠʠ ʧʦʞʘʨʦʦʧʘʩʥʳʭ 

ʩʠʪʫʘʮʠʡ, ʚʦʟʤʦʞʥʳʭ ʩʮʝʥʘʨʠʝʚ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʠ ʨʘʟʚʠʪʠʷ ʧʦʞʘʨʦʚ ʠ 

ʧʦʩʣʝʜʩʪʚʠʡ ʚʦʟʜʝʡʩʪʚʠʷ ʦʧʘʩʥʳʭ ʬʘʢʪʦʨʦʚ ʧʦʞʘʨʘ ʥʘ ʣʶʜʝʡ ʜʣʷ 

ʨʘʟʣʠʯʥʳʭ ʩʮʝʥʘʨʠʝʚ ʝʛʦ ʨʘʟʚʠʪʠʷ. 

 

I II. ʇʦʨʷʜʦʢ ʚʳʯʠʩʣʝʥʠʷ ʨʘʩʯʝʪʥʳʭ ʚʝʣʠʯʠʥ ʧʦʞʘʨʥʦʛʦ ʨʠʩʢʘ ʥʘ 

ʦʙʲʝʢʪʝ 
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23. ʈʘʩʯʝʪ ʟʥʘʯʝʥʠʡ ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʠ ʩʦʮʠʘʣʴʥʦʛʦ ʧʦʞʘʨʥʳʭ 

ʨʠʩʢʦʚ ʚ ʟʜʘʥʠʷʭ ʠ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʦʙʲʝʢʪʘ, ʘ ʪʘʢʞʝ ʚ ʩʝʣʠʪʝʙʥʦʡ ʟʦʥʝ 

ʚʙʣʠʟʠ ʦʙʲʝʢʪʘ ʧʨʦʚʦʜʠʪʩ ̫ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʚ ʢʘʯʝʩʪʚʝ ʧʨʦʤʝʞʫʪʦʯʥʦʡ 

ʚʝʣʠʯʠʥʳ ʟʥʘʯʝʥʠʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʧʦʪʝʥʮʠʘʣʴʥʦʛʦ ʧʦʞʘʨʥʦʛʦ ʨʠʩʢʘ. 

 

ʇʦʪʝʥʮʠʘʣʴʥʳʡ ʧʦʞʘʨʥʳʡ ʨʠʩʢ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʦʙʲʝʢʪʘ ʠ  

ʚ ʩʝʣʠʪʝʙʥʦʡ ʟʦʥʝ ʚʙʣʠʟʠ ʦʙʲʝʢʪʘ 

 

24. ɺʝʣʠʯʠʥʘ ʧʦʪʝʥʮʠʘʣʴʥʦʛʦ ʧʦʞʘʨʥʦʛʦ ʨʠʩʢʘ ʈ(ʘ) (ʛʦʜ-1) (ʜʘʣʝʝ - 

ʧʦʪʝʥʮʠʘʣʴʥʳʡ ʨʠʩʢ) ʚ ʦʧʨʝʜʝʣʝʥʥʦʡ ʪʦʯʢʝ (ʘ) ʢʘʢ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʦʙʲʝʢʪʘ 

ʠ ʚ ʩʝʣʠʪʝʙʥʦʡ ʟʦʥʝ ʚʙʣʠʟʠ ʦʙʲʝʢʪʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ: 

╟╪ ╠▀▒╪ẗ╠▒

╙

▒

 (1) 

ʛʜʝ J - ʯʠʩʣʦ ʩʮʝʥʘʨʠʝʚ ʨʘʟʚʠʪʠʷ ʧʦʞʘʨʦʦʧʘʩʥʳʭ ʩʠʪʫʘʮʠʡ (ʧʦʞʘʨʦʚ, ʚʝʪʚʝʡ 

ʣʦʛʠʯʝʩʢʦʛʦ ʜʝʨʝʚʘ ʩʦʙʳʪʠʡ); 

Qdj(a) - ʫʩʣʦʚʥʘʷ ʚʝʨʦʷʪʥʦʩʪʴ ʧʦʨʘʞʝʥʠʷ ʯʝʣʦʚʝʢʘ ʚ ʦʧʨʝʜʝʣʝʥʥʦʡ ʪʦʯʢʝ 

ʪʝʨʨʠʪʦʨʠʠ (ʘ) ʚ ʨʝʟʫʣʴʪʘʪʝ ʨʝʘʣʠʟʘʮʠʠ j-ʛʦ ʩʮʝʥʘʨʠʷ ʨʘʟʚʠʪʠʷ ʧʦʞʘʨʦʦʧʘʩʥʳʭ 

ʩʠʪʫʘʮʠʡ, ʦʪʚʝʯʘʶʱʝʛʦ ʦʧʨʝʜʝʣʝʥʥʦʤʫ ʠʥʠʮʠʠʨʫʶʱʝʤʫ ʘʚʘʨʠʶ ʩʦʙʳʪʠʶ; 

Qj - ʯʘʩʪʦʪʘ ʨʝʘʣʠʟʘʮʠʠ ʚ ʪʝʯʝʥʠʝ ʛʦʜʘ j-ʛʦ ʩʮʝʥʘʨʠʷ ʨʘʟʚʠʪʠʷ ʧʦʞʘʨʦʦʧʘʩʥʳʭ 

ʩʠʪʫʘʮʠʡ, ʛʦʜ-1. 

 

ʋʩʣʦʚʥʳʝ ʚʝʨʦʷʪʥʦʩʪʠ ʧʦʨʘʞʝʥʠʷ ʯʝʣʦʚʝʢʘ Qdj(a) ʦʧʨʝʜʝʣʷʶʪʩʷ ʧʦ 

ʢʨʠʪʝʨʠʷʤ ʧʦʨʘʞʝʥʠʷ ʣʶʜʝʡ ʦʧʘʩʥʳʤʠ ʬʘʢʪʦʨʘʤʠ ʧʦʞʘʨʘ, ʚʟʨʳʚʘ. ʇʨʠ 

ʨʘʩʯʝʪʝ ʨʠʩʢʘ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʨʘʟʣʠʯʥʳʝ ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʩ 

ʪʠʧʠʯʥʳʤʠ ʥʘʧʨʘʚʣʝʥʠʷʤʠ ʚʝʪʨʦʚ ʠ ʦʞʠʜʘʝʤʦʡ ʯʘʩʪʦʪʦʡ ʠʭ 

ʚʦʟʥʠʢʥʦʚʝʥʠʷ. 

25. ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʨʘʩʯʝʪʘ ʨʠʩʢʘ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪʩʷ ʨʘʩʩʤʦʪʨʝʥʠʝ 

ʨʘʟʣʠʯʥʳʭ ʧʦʞʘʨʦʦʧʘʩʥʳʭ ʩʠʪʫʘʮʠʡ, ʦʧʨʝʜʝʣʝʥʠʝ ʟʦʥ ʧʦʨʘʞʝʥʠʷ 

ʦʧʘʩʥʳʤʠ ʬʘʢʪʦʨʘʤʠ ʧʦʞʘʨʘ, ʚʟʨʳʚʘ ʠ ʯʘʩʪʦʪ ʨʝʘʣʠʟʘʮʠʠ ʫʢʘʟʘʥʥʳʭ 

ʧʦʞʘʨʦʦʧʘʩʥʳʭ ʩʠʪʫʘʮʠʡ. ɼʣʷ ʫʜʦʙʩʪʚʘ ʨʘʩʯʝʪʦʚ ʪʝʨʨʠʪʦʨʠʶ ʤʝʩʪʥʦʩʪʠ 

ʤʦʞʝʪ ʨʘʟʜʝʣʷʪʴʩʷ ʥʘ ʟʦʥʳ, ʚʥʫʪʨʠ ʢʦʪʦʨʳʭ ʚʝʣʠʯʠʥʳ P(a) ʧʦʣʘʛʘʶʪʩʷ 

ʦʜʠʥʘʢʦʚʳʤʠ. 
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26. ɺ ʥʝʦʙʭʦʜʠʤʳʭ ʩʣʫʯʘʷʭ ʦʮʝʥʢʘ ʫʩʣʦʚʥʦʡ ʚʝʨʦʷʪʥʦʩʪʠ ʧʦʨʘʞʝʥʠʷ 

ʯʝʣʦʚʝʢʘ ʧʨʦʚʦʜʠʪʩʷ ʩ ʫʯʝʪʦʤ ʩʦʚʤʝʩʪʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʙʦʣʝʝ ʯʝʤ ʦʜʥʦʛʦ 

ʦʧʘʩʥʦʛʦ ʬʘʢʪʦʨʘ. ʊʘʢ, ʥʘʧʨʠʤʝʨ, ʜʣʷ ʨʘʩʯʝʪʘ ʫʩʣʦʚʥʦʡ ʚʝʨʦʷʪʥʦʩʪʠ 

ʧʦʨʘʞʝʥʠʷ ʯʝʣʦʚʝʢʘ ʧʨʠ ʨʝʘʣʠʟʘʮʠʠ ʩʮʝʥʘʨʠʷ, ʩʚʷʟʘʥʥʦʛʦ ʩʦ ʚʟʨʳʚʦʤ 

ʨʝʟʝʨʚʫʘʨʘ ʩ ʣʝʛʢʦʚʦʩʧʣʘʤʝʥʷʶʱʝʡʩʷ ʞʠʜʢʦʩʪʴʶ (ʜʘʣʝʝ - ʃɺɾ) ʧʦʜ 

ʜʘʚʣʝʥʠʝʤ, ʥʘʭʦʜʷʱʝʛʦʩʷ ʚ ʦʯʘʛʝ ʧʦʞʘʨʘ, ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ, ʢʨʦʤʝ 

ʪʝʧʣʦʚʦʛʦ ʠʟʣʫʯʝʥʠʷ ʦʛʥʝʥʥʦʛʦ ʰʘʨʘ, ʚʦʟʜʝʡʩʪʚʠʝ ʚʦʣʥʳ ʜʘʚʣʝʥʠʷ. 

ʋʩʣʦʚʥʘʷ ʚʝʨʦʷʪʥʦʩʪʴ ʧʦʨʘʞʝʥʠʷ ʯʝʣʦʚʝʢʘ Qdj(a) ʦʪ ʩʦʚʤʝʩʪʥʦʛʦ 

ʥʝʟʘʚʠʩʠʤʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʝʩʢʦʣʴʢʠʤʠ ʦʧʘʩʥʳʤʠ ʬʘʢʪʦʨʘʤʠ ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʨʝʘʣʠʟʘʮʠʠ j-ʛʦ ʩʮʝʥʘʨʠʷ ʨʘʟʚʠʪʠʷ ʧʦʞʘʨʦʦʧʘʩʥʳʭ ʩʠʪʫʘʮʠʡ ʦʧʨʝʜʝʣʷʝʪʩʷ 

ʧʦ ʬʦʨʤʫʣʝ: 

╠▀▒╪ ╠▓ẗ╠▀▒▓╪

▐

▓

 (2) 

ʛʜʝ h - ʯʠʩʣʦ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʦʧʘʩʥʳʭ ʬʘʢʪʦʨʦʚ; 

Qk - ʚʝʨʦʷʪʥʦʩʪʴ ʨʝʘʣʠʟʘʮʠʠ k-ʛʦ ʦʧʘʩʥʦʛʦ ʬʘʢʪʦʨʘ; 

Qdjk(a) - ʫʩʣʦʚʥʘʷ ʚʝʨʦʷʪʥʦʩʪʴ ʧʦʨʘʞʝʥʠʷ k-ʳʤ ʦʧʘʩʥʳʤ ʬʘʢʪʦʨʦʤ. 

 

ʇʦʪʝʥʮʠʘʣʴʥʳʡ ʨʠʩʢ ʚ ʟʜʘʥʠʷʭ ʦʙʲʝʢʪʘ 

 

27. ɺʝʣʠʯʠʥʘ ʧʦʪʝʥʮʠʘʣʴʥʦʛʦ ʨʠʩʢʘ Pi (ʛʦʜ-1) ʚ i-ʦʤ ʧʦʤʝʱʝʥʠʠ 

ʟʜʘʥʠʷ ʠʣʠ ʧʦʞʘʨʥʦʛʦ ʦʪʩʝʢʘ ʟʜʘʥʠʷ (ʜʘʣʝʝ - ʟʜʘʥʠʷ) ʦʙʲʝʢʪʘ ʦʧʨʝʜʝʣʷʝʪʩʷ 

ʧʦ ʬʦʨʤʫʣʝ: 

╟░ ╠▒

╙

▒

ẗ╠▀░▒ (3) 

ʛʜʝ J - ʯʠʩʣʦ ʩʮʝʥʘʨʠʝʚ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʧʦʞʘʨʘ ʚ ʟʜʘʥʠʠ; 

Qj - ʯʘʩʪʦʪʘ ʨʝʘʣʠʟʘʮʠʠ ʚ ʪʝʯʝʥʠʝ ʛʦʜʘ j-ʛʦ ʩʮʝʥʘʨʠʷ ʧʦʞʘʨʘ, ʛʦʜ-1; 

Qdij - ʫʩʣʦʚʥʘʷ ʚʝʨʦʷʪʥʦʩʪʴ ʧʦʨʘʞʝʥʠʷ ʯʝʣʦʚʝʢʘ ʧʨʠ ʝʛʦ ʥʘʭʦʞʜʝʥʠʠ ʚ i-ʦʤ 

ʧʦʤʝʱʝʥʠʠ ʧʨʠ ʨʝʘʣʠʟʘʮʠʠ j-ʛʦ ʩʮʝʥʘʨʠʷ ʧʦʞʘʨʘ. 

 

28. ʋʩʣʦʚʥʘʷ ʚʝʨʦʷʪʥʦʩʪʴ ʧʦʨʘʞʝʥʠʷ ʯʝʣʦʚʝʢʘ Qdij ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ 

ʬʦʨʤʫʣʝ: 
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╠▀░▒ ╟ʕ░▒ẗ ╓░▒ (4) 

ʛʜʝ ʈʕij - ʚʝʨʦʷʪʥʦʩʪʴ ʵʚʘʢʫʘʮʠʠ ʣʶʜʝʡ, ʥʘʭʦʜʷʱʠʭʩʷ ʚ i-ʦʤ ʧʦʤʝʱʝʥʠʠ ʟʜʘʥʠʷ, 

ʧʨʠ ʨʝʘʣʠʟʘʮʠʠ j-ʛʦ ʩʮʝʥʘʨʠʷ ʧʦʞʘʨʘ; 

Dij - ʚʝʨʦʷʪʥʦʩʪʴ ʵʬʬʝʢʪʠʚʥʦʡ ʨʘʙʦʪʳ ʪʝʭʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ ʧʦ ʦʙʝʩʧʝʯʝʥʠʶ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʣʶʜʝʡ ʚ i-ʦʤ ʧʦʤʝʱʝʥʠʠ ʧʨʠ ʨʝʘʣʠʟʘʮʠʠ j-ʛʦ ʩʮʝʥʘʨʠʷ ʧʦʞʘʨʘ. 

 

29. ɺʝʨʦʷʪʥʦʩʪʴ ʵʚʘʢʫʘʮʠʠ ʈʕij ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ: 

╟ʕ░▒ ╟ʕȢʇ░▒ẗ ╟ɼȢɺ░▒ (5) 

ʛʜʝ Pʕ.ʇij - ʚʝʨʦʷʪʥʦʩʪʴ ʵʚʘʢʫʘʮʠʠ ʣʶʜʝʡ, ʥʘʭʦʜʷʱʠʭʩʷ ʚ i-ʦʤ ʧʦʤʝʱʝʥʠʠ ʟʜʘʥʠʷ, 

ʧʦ ʵʚʘʢʫʘʮʠʦʥʥʳʤ ʧʫʪʷʤ ʧʨʠ ʨʝʘʣʠʟʘʮʠʠ j-ʛʦ ʩʮʝʥʘʨʠʷ ʧʦʞʘʨʘ; 

Pɼ.ɺij - ʚʝʨʦʷʪʥʦʩʪʴ ʚʳʭʦʜʘ ʠʟ ʟʜʘʥʠʷ ʣʶʜʝʡ, ʥʘʭʦʜʷʱʠʭʩʷ ʚ i-ʦʤ ʧʦʤʝʱʝʥʠʠ, 

ʯʝʨʝʟ ʘʚʘʨʠʡʥʳʝ ʠʣʠ ʠʥʳʝ ʚʳʭʦʜʳ. 

 

ʇʨʠ ʦʪʩʫʪʩʪʚʠʠ ʜʘʥʥʳʭ ʚʝʨʦʷʪʥʦʩʪʴ Pɼ.ɺij ʜʦʧʫʩʢʘʝʪʩʷ ʧʨʠʥʠʤʘʪʴ 

ʨʘʚʥʦʡ 0,03 ʧʨʠ ʥʘʣʠʯʠʠ ʘʚʘʨʠʡʥʳʭ ʠʣʠ ʠʥʳʭ ʚʳʭʦʜʦʚ ʠ 0,001 ʧʨʠ ʠʭ 

ʦʪʩʫʪʩʪʚʠʠ. 

30. ɺʝʨʦʷʪʥʦʩʪʴ ʵʚʘʢʫʘʮʠʠ ʧʦ ʵʚʘʢʫʘʮʠʦʥʥʳʤ ʧʫʪʷʤ Pʕ.ʇij  

ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ: 

╟ʕȢʇ░▒

ừ
Ử
Ừ

Ử
ứȟẗⱲʙʣ░▒ ◄ʈ░▒

ⱲʅȢʕ
ȟ ʝʩʣʠ  ◄ʈ░▒ ȟẗⱲʙʣ░▒ ◄ʈ░▒ ⱲʅȢʕ░▒

ȟ ȟ ʝʩʣʠ  ◄ʈ░▒ ⱲʅȢʕ░▒ ȟẗⱲʙʣ░▒
ȟ ȟ ʝʩʣʠ  ◄ʈ░▒ ȟẗⱲʙʣ░▒

 (6) 

ʛʜʝ tʙʣij - ʚʨʝʤʷ ʦʪ ʥʘʯʘʣʘ ʨʝʘʣʠʟʘʮʠʠ j-ʛʦ ʩʮʝʥʘʨʠʷ ʧʦʞʘʨʘ ʜʦ ʙʣʦʢʠʨʦʚʘʥʠʷ 

ʵʚʘʢʫʘʮʠʦʥʥʳʭ ʧʫʪʝʡ ʚ ʨʝʟʫʣʴʪʘʪʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʥʘ ʥʠʭ ʦʧʘʩʥʳʭ ʬʘʢʪʦʨʦʚ ʧʦʞʘʨʘ, 

ʠʤʝʶʱʠʭ ʧʨʝʜʝʣʴʥʦ ʜʦʧʫʩʪʠʤʳʝ ʜʣʷ ʣʶʜʝʡ ʟʥʘʯʝʥʠʷ (ʚʨʝʤʷ ʙʣʦʢʠʨʦʚʘʥʠʷ 

ʵʚʘʢʫʘʮʠʦʥʥʳʭ ʧʫʪʝʡ), ʤʠʥ; 

tʈij - ʨʘʩʯʝʪʥʦʝ ʚʨʝʤʷ ʵʚʘʢʫʘʮʠʠ ʣʶʜʝʡ ʠʟ i-ʛʦ ʧʦʤʝʱʝʥʠʷ ʧʨʠ j-ʦʤ ʩʮʝʥʘʨʠʠ 

ʧʦʞʘʨʘ, ʤʠʥ; 

tʅ.ʕij - ʠʥʪʝʨʚʘʣ ʚʨʝʤʝʥʠ ʦʪ ʥʘʯʘʣʘ ʨʝʘʣʠʟʘʮʠʠ j-ʛʦ ʩʮʝʥʘʨʠʷ ʧʦʞʘʨʘ ʜʦ ʥʘʯʘʣʘ 

ʵʚʘʢʫʘʮʠʠ ʣʶʜʝʡ ʠʟ i-ʛʦ ʧʦʤʝʱʝʥʠʷ, ʤʠʥ. 

 

31. ɺʨʝʤʷ ʦʪ ʥʘʯʘʣʘ ʧʦʞʘʨʘ ʜʦ ʥʘʯʘʣʘ ʵʚʘʢʫʘʮʠʠ ʣʶʜʝʡ tʅ.ʕ ʜʣʷ 

ʟʜʘʥʠʡ ʙʝʟ ʩʠʩʪʝʤ ʦʧʦʚʝʱʝʥʠʷ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʧʦʚʝʜʝʥʠʷ ʣʶʜʝʡ ʧʨʠ ʧʦʞʘʨʘʭ ʚ ʟʜʘʥʠʷʭ ʢʦʥʢʨʝʪʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ. 

ʇʨʠ ʥʘʣʠʯʠʠ ʚ ʟʜʘʥʠʠ ʩʠʩʪʝʤʳ ʦʧʦʚʝʱʝʥʠʷ ʣʶʜʝʡ ʦ ʧʦʞʘʨʝ ʠ 

ʫʧʨʘʚʣʝʥʠʷ ʵʚʘʢʫʘʮʠʝʡ ʣʶʜʝʡ ʚ ʟʜʘʥʠʷʭ (ʜʘʣʝʝ - ʉʆʋʕ) tʅ.ʕ ʧʨʠʥʠʤʘʝʪʩʷ 
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ʨʘʚʥʳʤ ʚʨʝʤʝʥʠ ʩʨʘʙʘʪʳʚʘʥʠʷ ʩʠʩʪʝʤʳ ʩ ʫʯʝʪʦʤ ʝʝ ʠʥʝʨʮʠʦʥʥʦʩʪʠ. ʇʨʠ 

ʦʪʩʫʪʩʪʚʠʠ ʥʝʦʙʭʦʜʠʤʳʭ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʚʨʝʤʝʥʠ 

ʥʘʯʘʣʘ ʵʚʘʢʫʘʮʠʠ ʚ ʟʜʘʥʠʷʭ ʙʝʟ ʉʆʋʕ tʅ.ʕ ʜʦʧʫʩʢʘʝʪʩʷ ʧʨʠʥʠʤʘʪʴ ʨʘʚʥʳʤ 

0,5 ʤʠʥ - ʜʣʷ ʵʪʘʞʘ ʧʦʞʘʨʘ ʠ 2 ʤʠʥ - ʜʣʷ ʚʳʰʝʣʝʞʘʱʠʭ ʵʪʘʞʝʡ. 

32. ɽʩʣʠ ʤʝʩʪʦʤ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʧʦʞʘʨʘ ʷʚʣʷʝʪʩʷ ʟʘʣʴʥʦʝ ʧʦʤʝʱʝʥʠʝ, 

ʛʜʝ ʧʦʞʘʨ ʤʦʞʝʪ ʙʳʪʴ ʦʙʥʘʨʫʞʝʥ ʦʜʥʦʚʨʝʤʝʥʥʦ ʚʩʝʤʠ ʥʘʭʦʜʷʱʠʤʠʩʷ ʚ 

ʥʝʤ ʣʶʜʴʤʠ, ʪʦ tʅ.ʕ ʜʦʧʫʩʢʘʝʪʩʷ ʧʨʠʥʠʤʘʪʴ ʨʘʚʥʳʤ ʥʫʣʶ. 

ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʚʝʨʦʷʪʥʦʩʪʴ Pʕ.ʇij ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ: 

╟ʕȢʇ░▒
ȟ ȟ ʝʩʣʠ  ◄ʈ░▒ ȟẗⱲʙʣ░▒
ȟ ȟ ʝʩʣʠ  ◄ʈ░▒ ȟẗⱲʙʣ░▒

 (7) 

33. ɺʨʝʤʷ ʦʪ ʥʘʯʘʣʘ ʧʦʞʘʨʘ ʜʦ ʙʣʦʢʠʨʦʚʘʥʠʷ ʵʚʘʢʫʘʮʠʦʥʥʳʭ ʧʫʪʝʡ ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʥʘ ʥʠʭ ʦʧʘʩʥʳʭ ʬʘʢʪʦʨʦʚ ʧʦʞʘʨʘ ʠ ʨʘʩʯʝʪʥʦʝ 

ʚʨʝʤ ̫ʵʚʘʢʫʘʮʠʠ ʦʧʨʝʜʝʣʷʶʪʩʷ ʧʦ ʤʝʪʦʜʘʤ, ʧʨʠʚʝʜʝʥʥʳʤ ʚ ʧʨʠʣʦʞʝʥʠʠ ˉ 

5 ʢ ʄʝʪʦʜʠʢʝ. 

ʈʘʩʯʝʪʥʦʝ ʚʨʝʤʷ ʵʚʘʢʫʘʮʠʠ tʈij ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʧʨʠ ʤʘʢʩʠʤʘʣʴʥʦ 

ʚʦʟʤʦʞʥʦʡ ʨʘʩʯʝʪʥʦʡ ʯʠʩʣʝʥʥʦʩʪʠ ʣʶʜʝʡ ʚ ʟʜʘʥʠʠ, ʦʧʨʝʜʝʣʷʝʤʦʡ ʥʘ 

ʦʩʥʦʚʝ ʨʝʰʝʥʠʡ ʧʦ ʦʨʛʘʥʠʟʘʮʠʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʟʜʘʥʠʷ, ʦʪ ʥʘʠʙʦʣʝʝ 

ʫʜʘʣʝʥʥʦʡ ʦʪ ʵʚʘʢʫʘʮʠʦʥʥʳʭ ʚʳʭʦʜʦʚ ʪʦʯʢʠ i-ʛʦ ʧʦʤʝʱʝʥʠʷ. ɼʦʧʫʩʢʘʝʪʩʷ 

ʦʧʨʝʜʝʣʝʥʠʝ ʨʘʩʯʝʪʥʦʛʦ ʚʨʝʤʝʥʠ ʵʚʘʢʫʘʮʠʠ ʥʘ ʦʩʥʦʚʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ 

ʜʘʥʥʳʭ. 

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʫʢʘʟʘʥʥʳʭ ʚʳʰʝ ʚʝʣʠʯʠʥ tʙʣij ʠ tʈij ʜʦʧʫʩʢʘʝʪʩʷ 

ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʤʝʪʦʜʳ, ʩʦʜʝʨʞʘʱʠʝʩʷ ʚ ʤʝʪʦʜʠʢʘʭ 

ʦʧʨʝʜʝʣʝʥʠʷ ʨʘʩʯʝʪʥʳʭ ʚʝʣʠʯʠʥ ʧʦʞʘʨʥʦʛʦ ʨʠʩʢʘ, ʫʪʚʝʨʞʜʝʥʥʳʭ ʚ 

ʫʩʪʘʥʦʚʣʝʥʥʦʤ ʧʦʨʷʜʢʝ. 

34. ʇʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʚʝʣʠʯʠʥ ʧʦʪʝʥʮʠʘʣʴʥʦʛʦ ʨʠʩʢʘ ʜʣʷ ʨʘʙʦʪʥʠʢʦʚ, 

ʢʦʪʦʨʳʝ ʥʘʭʦʜʷʪʩʷ ʚ ʟʜʘʥʠʠ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʦʙʲʝʢʪʘ, ʜʦʧʫʩʢʘʝʪʩʷ 

ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʜʣʷ ʟʜʘʥʠʷ ʚ ʢʘʯʝʩʪʚʝ ʨʘʩʯʝʪʥʦʛʦ ʦʜʠʥ ʥʘʠʙʦʣʝʝ 

ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʡ ʩʮʝʥʘʨʠʡ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʧʦʞʘʨʘ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʡʩʷ 

ʤʘʢʩʠʤʘʣʴʥʦʡ ʫʩʣʦʚʥʦʡ ʚʝʨʦʷʪʥʦʩʪʴʶ ʧʦʨʘʞʝʥʠʷ ʯʝʣʦʚʝʢʘ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ 
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ʨʘʩʯʝʪʥʘʷ ʯʘʩʪʦʪʘ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʧʦʞʘʨʘ ʧʨʠʥʠʤʘʝʪʩʷ ʨʘʚʥʦʡ ʩʫʤʤʘʨʥʦʡ 

ʯʘʩʪʦʪʝ ʨʝʘʣʠʟʘʮʠʠ ʚʩʝʭ ʚʦʟʤʦʞʥʳʭ ʚ ʟʜʘʥʠʠ ʩʮʝʥʘʨʠʝʚ ʚʦʟʥʠʢʥʦʚʝʥʠʷ 

ʧʦʞʘʨʘ. 

35. ɺʝʨʦʷʪʥʦʩʪʴ Dij ʵʬʬʝʢʪʠʚʥʦʡ ʨʘʙʦʪʳ ʪʝʭʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ ʧʦ 

ʦʙʝʩʧʝʯʝʥʠʶ ʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ i-ʛʦ ʧʦʤʝʱʝʥʠʷ ʧʨʠ ʨʝʘʣʠʟʘʮʠʠ j-ʛʦ 

ʩʮʝʥʘʨʠʷ ʧʦʞʘʨʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ: 

╓░▒ ╓░▒▓

╚

▓

 (8) 

ʛʜʝ K - ʯʠʩʣʦ ʪʝʭʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ ʧʨʦʪʠʚʦʧʦʞʘʨʥʦʡ ʟʘʱʠʪʳ; 

Dijk - ʚʝʨʦʷʪʥʦʩʪʴ ʵʬʬʝʢʪʠʚʥʦʛʦ ʩʨʘʙʘʪʳʚʘʥʠʷ (ʚʳʧʦʣʥʝʥʠʷ ʟʘʜʘʯʠ) k-ʛʦ 

ʪʝʭʥʠʯʝʩʢʦʛʦ ʩʨʝʜʩʪʚʘ ʧʨʠ j-ʦʤ ʩʮʝʥʘʨʠʠ ʧʦʞʘʨʘ ʜʣʷ i-ʛʦ ʧʦʤʝʱʝʥʠʷ ʟʜʘʥʠʷ. 

 

ʇʨʠ ʦʪʩʫʪʩʪʚʠʠ ʜʘʥʥʳʭ ʧʦ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʪʝʭʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ 

ʚʝʣʠʯʠʥʳ Dij ʜʦʧʫʩʢʘʝʪʩʷ ʧʨʠʥʠʤʘʪʴ ʨʘʚʥʳʤʠ 0. 

36. ʇʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʟʥʘʯʝʥʠʡ Dij ʩʣʝʜʫʝʪ ʫʯʠʪʳʚʘʪʴ ʪʦʣʴʢʦ 

ʪʝʭʥʠʯʝʩʢʠʝ ʩʨʝʜʩʪʚʘ, ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʦʙʝʩʧʝʯʝʥʠʝ ʧʦʞʘʨʥʦʡ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʥʘʭʦʜʷʱʠʭʩʷ (ʵʚʘʢʫʠʨʫʶʱʠʭʩʷ) ʚ i-ʦʤ ʧʦʤʝʱʝʥʠʠ ʟʜʘʥʠʷ 

ʣʶʜʝʡ ʧʨʠ ʨʝʘʣʠʟʘʮʠʠ j-ʛʦ ʩʮʝʥʘʨʠʷ ʧʦʞʘʨʘ. ʇʨʠ ʵʪʦʤ ʫʯʠʪʳʚʘʶʪʩʷ 

ʩʣʝʜʫʶʱʠʝ ʤʝʨʦʧʨʠʷʪʠʷ: 

ʧʨʠʤʝʥʝʥʠʝ ʦʙʲʝʤʥʦ-ʧʣʘʥʠʨʦʚʦʯʥʳʭ ʠ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʨʝʰʝʥʠʡ, 

ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʦʛʨʘʥʠʯʝʥʠʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʧʦʞʘʨʘ ʚ ʙʝʟʦʧʘʩʥʫʶ ʟʦʥʫ 

(ʧʨʠ ʦʨʛʘʥʠʟʘʮʠʠ ʵʚʘʢʫʘʮʠʠ ʚ ʙʝʟʦʧʘʩʥʫʶ ʟʦʥʫ); 

ʥʘʣʠʯʠʝ ʩʠʩʪʝʤ ʧʨʦʪʠʚʦʜʳʤʥʦʡ ʟʘʱʠʪʳ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ 

ʧʦʤʝʱʝʥʠʷ ʠ ʧʫʪʝʡ ʵʚʘʢʫʘʮʠʠ; 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʘʚʪʦʤʘʪʠʯʝʩʢʠʭ ʫʩʪʘʥʦʚʦʢ ʧʦʞʘʨʥʦʡ ʩʠʛʥʘʣʠʟʘʮʠʠ 

(ʜʘʣʝʝ - ɸʋʇʉ) ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʉʆʋʕ; 

ʥʘʣʠʯʠʝ ʫʩʪʘʥʦʚʦʢ ʧʦʞʘʨʦʪʫʰʝʥʠʷ ʚ ʧʦʤʝʱʝʥʠʠ ʦʯʘʛʘ ʧʦʞʘʨʘ. 

ʇʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʫʩʣʦʚʥʦʡ ʚʝʨʦʷʪʥʦʩʪʠ ʧʦʨʘʞʝʥʠʷ ʣʶʜʝʡ, 

ʥʘʭʦʜʷʱʠʭʩʷ ʚ ʧʦʤʝʱʝʥʠʠ ʦʯʘʛʘ ʧʦʞʘʨʘ, ʥʝ ʜʦʧʫʩʢʘʝʪʩʷ ʫʯʠʪʳʚʘʪʴ 

ʥʘʣʠʯʠʝ ʚ ʵʪʦʤ ʧʦʤʝʱʝʥʠʠ ɸʋʇʉ ʠ ʉʆʋʕ (ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʩʣʫʯʘʝʚ, ʢʦʛʜʘ 
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ʧʦʞʘʨ ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʦʙʥʘʨʫʞʝʥ ʦʜʥʦʚʨʝʤʝʥʥʦ ʚʩʝʤʠ ʥʘʭʦʜʷʱʠʤʠʩʷ ʚ 

ʧʦʤʝʱʝʥʠʠ ʣʶʜʴʤʠ), ʘ ʪʘʢʞʝ ʫʩʪʘʥʦʚʦʢ ʧʦʞʘʨʦʪʫʰʝʥʠʷ, ʩʨʘʙʘʪʳʚʘʥʠʝ 

ʢʦʪʦʨʳʭ ʜʦʧʫʩʢʘʝʪʩʷ ʪʦʣʴʢʦ ʧʦʩʣʝ ʵʚʘʢʫʘʮʠʠ ʥʘʭʦʜʷʱʠʭʩʷ ʚ ʟʘʱʠʱʘʝʤʦʤ 

ʧʦʤʝʱʝʥʠʠ ʣʶʜʝʡ (ʥʘʧʨʠʤʝʨ, ʧʨʠ ʥʘʣʠʯʠʠ ʫʩʪʘʥʦʚʦʢ ʛʘʟʦʚʦʛʦ 

ʧʦʞʘʨʦʪʫʰʝʥʠʷ). 

 

ʀʥʜʠʚʠʜʫʘʣʴʥʳʡ ʧʦʞʘʨʥʳʡ ʨʠʩʢ ʚ ʟʜʘʥʠʷʭ ʠ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʦʙʲʝʢʪʘ 

 

37. ʀʥʜʠʚʠʜʫʘʣʴʥʳʡ ʧʦʞʘʨʥʳʡ ʨʠʩʢ (ʜʘʣʝʝ - ʠʥʜʠʚʠʜʫʘʣʴʥʳʡ ʨʠʩʢ) 

ʜʣʷ ʨʘʙʦʪʥʠʢʦʚ ʦʙʲʝʢʪʘ ʦʮʝʥʠʚʘʝʪʩʷ ʯʘʩʪʦʪʦʡ ʧʦʨʘʞʝʥʠʷ ʦʧʨʝʜʝʣʝʥʥʦʛʦ 

ʨʘʙʦʪʥʠʢʘ ʦʙʲʝʢʪʘ ʦʧʘʩʥʳʤʠ ʬʘʢʪʦʨʘʤʠ ʧʦʞʘʨʘ, ʚʟʨʳʚʘ ʚ ʪʝʯʝʥʠʝ ʛʦʜʘ. 

ʆʙʣʘʩʪʠ, ʥʘ ʢʦʪʦʨʳʝ ʨʘʟʙʠʪʘ ʪʝʨʨʠʪʦʨʠʷ ʦʙʲʝʢʪʘ, ʥʫʤʝʨʫʶʪʩʷ: i = 1, 

é, I. 

ʈʘʙʦʪʥʠʢʠ ʦʙʲʝʢʪʘ ʥʫʤʝʨʫʶʪʩʷ: m = 1, é, M. 

ʅʦʤʝʨ ʨʘʙʦʪʥʠʢʘ m, ʦʜʥʦʟʥʘʯʥʦ ʦʧʨʝʜʝʣʷʝʪ ʥʘʠʤʝʥʦʚʘʥʠʝ 

ʜʦʣʞʥʦʩʪʠ ʨʘʙʦʪʥʠʢʘ, ʝʛʦ ʢʘʪʝʛʦʨʠʶ ʠ ʜʨʫʛʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʝʛʦ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʥʝʦʙʭʦʜʠʤʦʡ ʜʣʷ ʦʮʝʥʢʠ ʧʦʞʘʨʥʦʡ 

ʙʝʟʦʧʘʩʥʦʩʪʠ. ɼʦʧʫʩʢʘʝʪʩʷ ʧʨʦʚʦʜʠʪʴ ʨʘʩʯʝʪ ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʨʠʩʢʘ ʜʣʷ 

ʨʘʙʦʪʥʠʢʘ ʦʙʲʝʢʪʘ, ʦʪʥʦʩʷ ʝʛʦ ʢ ʦʜʥʦʡ ʢʘʪʝʛʦʨʠʠ ʥʘʠʙʦʣʝʝ ʦʧʘʩʥʦʡ 

ʧʨʦʬʝʩʩʠʠ. 

38. ɺʝʣʠʯʠʥʘ ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʨʠʩʢʘ Rm (ʛʦʜ-1) ʜʣʷ ʨʘʙʦʪʥʠʢʘ m 

ʦʙʲʝʢʪʘ ʧʨʠ ʝʛʦ ʥʘʭʦʞʜʝʥʠʠ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʦʙʲʝʢʪʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ 

ʬʦʨʤʫʣʝ: 

╡□ ▲░□ẗ╟░

╘

░

 (9) 

ʛʜʝ ʈ(i) - ʚʝʣʠʯʠʥʘ ʧʦʪʝʥʮʠʘʣʴʥʦʛʦ ʨʠʩʢʘ ʚ i-ʦʡ ʦʙʣʘʩʪʠ ʪʝʨʨʠʪʦʨʠʠ ʦʙʲʝʢʪʘ, 

ʛʦʜ-1; 

qim - ʚʝʨʦʷʪʥʦʩʪʴ ʧʨʠʩʫʪʩʪʚʠʷ ʨʘʙʦʪʥʠʢʘ m ʚ i-ʦʡ ʦʙʣʘʩʪʠ ʪʝʨʨʠʪʦʨʠʠ ʦʙʲʝʢʪʘ. 

 

39. ɺʝʣʠʯʠʥʘ ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʨʠʩʢʘ Rm (ʛʦʜ-1) ʜʣʷ ʨʘʙʦʪʥʠʢʘ m ʧʨʠ 
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ʝʛʦ ʥʘʭʦʞʜʝʥʠʠ ʚ ʟʜʘʥʠʠ ʦʙʲʝʢʪʘ, ʦʙʫʩʣʦʚʣʝʥʥʘʷ ʦʧʘʩʥʦʩʪʴʶ ʧʦʞʘʨʦʚ ʚ 

ʟʜʘʥʠʠ, ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ: 

╡□ ╟░ẗ▲░□

╝

░

 (10) 

ʛʜʝ Pi - ʚʝʣʠʯʠʥʘ ʧʦʪʝʥʮʠʘʣʴʥʦʛʦ ʨʠʩʢʘ ʚ i-ʦʤ ʧʦʤʝʱʝʥʠʠ ʟʜʘʥʠʷ, ʛʦʜ-1; 

qim - ʚʝʨʦʷʪʥʦʩʪʴ ʧʨʠʩʫʪʩʪʚʠʷ ʨʘʙʦʪʥʠʢʘ m ʚ i-ʦʤ ʧʦʤʝʱʝʥʠʠ; 

N - ʯʠʩʣʦ ʧʦʤʝʱʝʥʠʡ ʚ ʟʜʘʥʠʠ, ʩʦʦʨʫʞʝʥʠʠ ʠ ʩʪʨʦʝʥʠʠ. 

 

40. ʀʥʜʠʚʠʜʫʘʣʴʥʳʡ ʨʠʩʢ ʨʘʙʦʪʥʠʢʘ m ʦʙʲʝʢʪʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʘʢ 

ʩʫʤʤʘ ʚʝʣʠʯʠʥ ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʨʠʩʢʘ ʧʨʠ ʥʘʭʦʞʜʝʥʠʠ ʨʘʙʦʪʥʠʢʘ ʥʘ 

ʪʝʨʨʠʪʦʨʠʠ ʠ ʚ ʟʜʘʥʠʷʭ ʦʙʲʝʢʪʘ, ʦʧʨʝʜʝʣʝʥʥʳʭ ʧʦ ʬʦʨʤʫʣʘʤ (9) ʠ (10). 

41. ɺʝʨʦʷʪʥʦʩʪʴ qim ʦʧʨʝʜʝʣʷʝʪʩʷ, ʠʩʭʦʜʷ ʠʟ ʜʦʣʠ ʚʨʝʤʝʥʠ 

ʥʘʭʦʞʜʝʥʠʷ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʯʝʣʦʚʝʢʘ ʚ ʦʧʨʝʜʝʣʝʥʥʦʡ ʦʙʣʘʩʪʠ 

ʪʝʨʨʠʪʦʨʠʠ ʠ/ʠʣʠ ʚ i-ʦʤ ʧʦʤʝʱʝʥʠʠ ʟʜʘʥʠʷ ʚ ʪʝʯʝʥʠʝ ʛʦʜʘ ʥʘ ʦʩʥʦʚʝ 

ʨʝʰʝʥʠʡ ʧʦ ʦʨʛʘʥʠʟʘʮʠʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʠ ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ 

ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʟʜʘʥʠʡ ʦʙʲʝʢʪʘ. 

 

ʀʥʜʠʚʠʜʫʘʣʴʥʳʡ ʠ ʩʦʮʠʘʣʴʥʳʡ ʧʦʞʘʨʥʳʡ ʨʠʩʢ 

ʚ ʩʝʣʠʪʝʙʥʦʡ ʟʦʥʝ ʚʙʣʠʟʠ ʦʙʲʝʢʪʘ 

 

42. ɼʣʷ ʣʶʜʝʡ, ʥʘʭʦʜʷʱʠʭʩʷ ʚ ʩʝʣʠʪʝʙʥʦʡ ʟʦʥʝ ʚʙʣʠʟʠ ʦʙʲʝʢʪʘ, 

ʠʥʜʠʚʠʜʫʘʣʴʥʳʡ ʧʦʞʘʨʥʳʡ ʨʠʩʢ (ʜʘʣʝʝ - ʠʥʜʠʚʠʜʫʘʣʴʥʳʡ ʨʠʩʢ) 

ʧʨʠʥʠʤʘʝʪʩʷ ʨʘʚʥʳʤ ʚʝʣʠʯʠʥʘʤ ʧʦʪʝʥʮʠʘʣʴʥʦʛʦ ʨʠʩʢʘ ʚ ʵʪʦʡ ʟʦʥʝ ʩ 

ʫʯʝʪʦʤ ʜʦʣʠ ʚʨʝʤʝʥʠ ʧʨʠʩʫʪʩʪʚʠʷ ʣʶʜʝʡ ʚ ʟʜʘʥʠʷʭ, ʩʦʦʨʫʞʝʥʠʷʭ ʠ 

ʩʪʨʦʝʥʠʷʭ ʚʙʣʠʟʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʦʙʲʝʢʪʘ: 

ʜʣʷ ʟʜʘʥʠʡ, ʩʦʦʨʫʞʝʥʠʡ ʠ ʩʪʨʦʝʥʠʡ ʢʣʘʩʩʦʚ ʌ1 ʧʦ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ 

ʧʦʞʘʨʥʦʡ ʦʧʘʩʥʦʩʪʠ - 1; 

ʜʣʷ ʟʜʘʥʠʡ, ʩʦʦʨʫʞʝʥʠʡ ʠ ʩʪʨʦʝʥʠʡ ʢʣʘʩʩʦʚ ʌ2, ʌ3, ʌ4 ʠ ʌ5 ʧʦ 

ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʧʦʞʘʨʥʦʡ ʦʧʘʩʥʦʩʪʠ ʩ ʢʨʫʛʣʦʩʫʪʦʯʥʳʤ ʨʝʞʠʤʦʤ ʨʘʙʦʪʳ 

- 1, ʧʨʠ ʥʝʢʨʫʛʣʦʩʫʪʦʯʥʦʤ ʨʝʞʠʤʝ ʨʘʙʦʪʳ - ʜʦʣʷ ʚʨʝʤʝʥʠ ʧʨʠʩʫʪʩʪʚʠʷ 

ʣʶʜʝʡ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-ʨʘʩʧʦʨʷʜʠʪʝʣʴʥʳʤʠ ʜʦʢʫʤʝʥʪʘʤʠ 
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ʜʣʷ ʵʪʠʭ ʟʜʘʥʠʡ, ʩʦʦʨʫʞʝʥʠʡ ʠ ʩʪʨʦʝʥʠʡ. 

43. ɼʣʷ ʦʙʲʝʢʪʘ ʩʦʮʠʘʣʴʥʳʡ ʧʦʞʘʨʥʳʡ ʨʠʩʢ (ʜʘʣʝʝ - ʩʦʮʠʘʣʴʥʳʡ 

ʨʠʩʢ) ʧʨʠʥʠʤʘʝʪʩʷ ʨʘʚʥʳʤ ʯʘʩʪʦʪʝ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʩʦʙʳʪʠʡ, ʚʝʜʫʱʠʭ ʢ 

ʛʠʙʝʣʠ 10 ʠ ʙʦʣʝʝ ʯʝʣʦʚʝʢ. 

ɼʣʷ ʣʶʜʝʡ, ʥʘʭʦʜʷʱʠʭʩʷ ʚ ʩʝʣʠʪʝʙʥʦʡ ʟʦʥʝ ʚʙʣʠʟʠ ʦʙʲʝʢʪʘ, 

ʩʦʮʠʘʣʴʥʳʡ ʨʠʩʢ S (ʛʦʜ-1) ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ: 

╢ ╠▒

╛

▒

 (11) 

ʛʜʝ L - ʯʠʩʣʦ ʩʮʝʥʘʨʠʝʚ ʨʘʟʚʠʪʠʷ ʧʦʞʘʨʦʦʧʘʩʥʳʭ ʩʠʪʫʘʮʠʡ (ʧʦʞʘʨʦʚ), ʜʣʷ 

ʢʦʪʦʨʳʭ ʚʳʧʦʣʥʷʝʪʩʷ ʫʩʣʦʚʠʝ Ni ² 10; 

Ni - ʩʨʝʜʥʝʝ ʯʠʩʣʦ ʧʦʛʠʙʰʠʭ ʣʶʜʝʡ ʚ ʩʝʣʠʪʝʙʥʦʡ ʟʦʥʝ ʚʙʣʠʟʠ ʦʙʲʝʢʪʘ ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʨʝʘʣʠʟʘʮʠʠ j-ʛʦ ʩʮʝʥʘʨʠʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʚʦʟʜʝʡʩʪʚʠʷ ʦʧʘʩʥʳʭ ʬʘʢʪʦʨʦʚ 

ʧʦʞʘʨʘ, ʚʟʨʳʚʘ. 
 

44. ɺʝʣʠʯʠʥʘ Ni ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ: 

╝░ ╠▀░▒ẗ▪░

╘

░

 (12) 

ʛʜʝ I - ʢʦʣʠʯʝʩʪʚʦ ʦʙʣʘʩʪʝʡ, ʥʘ ʢʦʪʦʨʳʝ ʨʘʟʜʝʣʝʥʘ ʪʝʨʨʠʪʦʨʠʷ, ʧʨʠʣʝʛʘʶʱʘʷ ʢ 

ʦʙʲʝʢʪʫ (i - ʥʦʤʝʨ ʦʙʣʘʩʪʠ); 

Qdij - ʫʩʣʦʚʥʘʷ ʚʝʨʦʷʪʥʦʩʪʴ ʧʦʨʘʞʝʥʠʷ ʯʝʣʦʚʝʢʘ, ʥʘʭʦʜʷʱʝʛʦʩʷ ʚ i-ʦʡ ʦʙʣʘʩʪʠ, 

ʦʧʘʩʥʳʤʠ ʬʘʢʪʦʨʘʤʠ ʧʨʠ ʨʝʘʣʠʟʘʮʠʠ j-ʛʦ ʩʮʝʥʘʨʠʷ; 

ni - ʩʨʝʜʥʝʝ ʯʠʩʣʦ ʣʶʜʝʡ, ʥʘʭʦʜʷʱʠʭʩʷ ʚ i-ʦʡ ʦʙʣʘʩʪʠ. 
 

ʀʥʜʠʚʠʜʫʘʣʴʥʳʡ ʠ ʩʦʮʠʘʣʴʥʳʡ ʧʦʞʘʨʥʳʡ ʨʠʩʢ  

ʜʣʷ ʣʠʥʝʡʥʦʡ ʯʘʩʪʠ ʤʘʛʠʩʪʨʘʣʴʥʳʭ ʪʨʫʙʦʧʨʦʚʦʜʦʚ 
 

45. ɺʝʣʠʯʠʥʘ ʧʦʪʝʥʮʠʘʣʴʥʦʛʦ ʨʠʩʢʘ ʈ(r) (ʛʦʜ-1) ʚ ʦʧʨʝʜʝʣʝʥʥʦʡ ʪʦʯʢʝ 

ʥʘ ʨʘʩʩʪʦʷʥʠʠ r ʦʪ ʦʩʠ ʤʘʛʠʩʪʨʘʣʴʥʦʛʦ ʪʨʫʙʦʧʨʦʚʦʜʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ 

ʬʦʨʤʫʣʝ: 

╟► ⱦ▒□ ╠▒▓ ╠▪▫▬▒▓●ȟ►▀●

● ▒▓

● ▒▓

╚

▓

╙

▒

 (13) 

ʛʜʝ ɚj(m) - ʫʜʝʣʴʥʘʷ ʯʘʩʪʦʪʘ ʨʘʟʛʝʨʤʝʪʠʟʘʮʠʠ ʣʠʥʝʡʥʦʡ ʯʘʩʪʠ ʤʘʛʠʩʪʨʘʣʴʥʦʛʦ 

ʪʨʫʙʦʧʨʦʚʦʜʘ ʜʣʷ j-ʛʦ ʪʠʧʘ ʨʘʟʛʝʨʤʝʪʠʟʘʮʠʠ ʥʘ ʫʯʘʩʪʢʝ m ʤʘʛʠʩʪʨʘʣʴʥʦʛʦ 

ʪʨʫʙʦʧʨʦʚʦʜʘ, ʛʦʜ-1Ŀʤ-1; 

ʂ0- ʯʠʩʣʦ ʩʮʝʥʘʨʠʝʚ ʨʘʟʚʠʪʠʷ ʧʦʞʘʨʦʦʧʘʩʥʦʡ ʩʠʪʫʘʮʠʠ ʠʣʠ ʧʦʞʘʨʘ. ʇʨʠ ʵʪʦʤ 
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ʧʦʜʣʝʞʘʪ ʨʘʩʩʤʦʪʨʝʥʠʶ ʜʣʷ ʢʘʞʜʦʛʦ ʪʠʧʘ ʨʘʟʛʝʨʤʝʪʠʟʘʮʠʠ ʩʣʝʜʫʶʱʠʝ ʩʮʝʥʘʨʠʠ: 

ʬʘʢʝʣʴʥʦʝ ʛʦʨʝʥʠʝ, ʧʦʞʘʨ ʧʨʦʣʠʚʘ (ʜʣʷ ʠʩʪʝʯʝʥʠʷ ʞʠʜʢʦʡ ʬʘʟʳ), ʧʦʞʘʨ-ʚʩʧʳʰʢʘ, 

ʩʛʦʨʘʥʠʝ ʛʘʟʦʧʘʨʦʚʦʟʜʫʰʥʦʡ ʩʤʝʩʠ ʚ ʦʪʢʨʳʪʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ; 

J0 - ʯʠʩʣʦ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʪʠʧʦʚ ʨʘʟʛʝʨʤʝʪʠʟʘʮʠʠ; 

Qjk - ʫʩʣʦʚʥʘʷ ʚʝʨʦʷʪʥʦʩʪʴ ʨʝʘʣʠʟʘʮʠʠ k-ʛʦ ʩʮʝʥʘʨʠʷ ʨʘʟʚʠʪʠʷ ʧʦʞʘʨʦʦʧʘʩʥʦʡ 

ʩʠʪʫʘʮʠʠ (ʧʦʞʘʨʘ) ʜʣʷ j-ʛʦ ʪʠʧʘ ʨʘʟʛʝʨʤʝʪʠʟʘʮʠʠ; 

Qnopjk (x, r) - ʫʩʣʦʚʥʘʷ ʚʝʨʦʷʪʥʦʩʪʴ ʧʦʨʘʞʝʥʠʷ ʯʝʣʦʚʝʢʘ ʚ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʪʦʯʢʝ 

ʥʘ ʨʘʩʩʪʦʷʥʠʠ r ʦʪ ʦʩʠ ʤʘʛʠʩʪʨʘʣʴʥʦʛʦ ʪʨʫʙʦʧʨʦʚʦʜʘ ʚ ʨʝʟʫʣʴʪʘʪʝ ʨʝʘʣʠʟʘʮʠʠ k-ʛʦ 

ʩʮʝʥʘʨʠʷ ʨʘʟʚʠʪʠʷ ʧʦʞʘʨʦʦʧʘʩʥʦʡ ʩʠʪʫʘʮʠʠ (ʧʦʞʘʨʘ), ʧʨʦʠʟʦʰʝʜʰʝʡ ʥʘ ʫʯʘʩʪʢʝ 

ʤʘʛʠʩʪʨʘʣʴʥʦʛʦ ʪʨʫʙʦʧʨʦʚʦʜʘ ʩ ʢʦʦʨʜʠʥʘʪʦʡ ʭ, ʨʘʩʧʦʣʦʞʝʥʥʦʡ ʚ ʧʨʝʜʝʣʘʭ ʫʯʘʩʪʢʘ 

ʚʣʠʷʥʠʷ k-ʛʦ ʩʮʝʥʘʨʠʷ ʨʘʟʚʠʪʠʷ ʧʦʞʘʨʘ ʜʣʷ j-ʛʦ ʪʠʧʘ ʨʘʟʛʝʨʤʝʪʠʟʘʮʠʠ; 

x1jk, x2jk - ʢʦʦʨʜʠʥʘʪʳ ʥʘʯʘʣʘ ʠ ʦʢʦʥʯʘʥʠʷ ʫʯʘʩʪʢʘ ʚʣʠʷʥʠʷ. ɻʨʘʥʠʮʳ ʫʯʘʩʪʢʘ 

ʚʣʠʷʥʠʷ ʦʧʨʝʜʝʣʷʶʪʩʷ ʜʣʷ k-ʛʦ ʩʮʝʥʘʨʠʷ ʨʘʟʚʠʪʠʷ ʧʦʞʘʨʦʦʧʘʩʥʦʡ ʩʠʪʫʘʮʠʠ (ʧʦʞʘʨʘ) 

ʠʟ ʫʩʣʦʚʠʷ, ʯʪʦ ʟʦʥʘ ʧʦʨʘʞʝʥʠʷ ʦʧʘʩʥʳʤʠ ʬʘʢʪʦʨʘʤʠ ʧʦʞʘʨʘ (ʚʟʨʳʚʘ) ʧʨʠ ʘʚʘʨʠʠ ʥʘ 

ʤʘʛʠʩʪʨʘʣʴʥʦʤ ʪʨʫʙʦʧʨʦʚʦʜʝ ʟʘ ʧʨʝʜʝʣʘʤʠ ʵʪʦʛʦ ʫʯʘʩʪʢʘ ʥʝ ʜʦʩʪʠʛʘʝʪ 

ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʪʦʯʢʠ ʥʘ ʨʘʩʩʪʦʷʥʠʠ r ʦʪ ʦʩʠ ʤʘʛʠʩʪʨʘʣʴʥʦʛʦ ʪʨʫʙʦʧʨʦʚʦʜʘ. 

ɼʦʧʫʩʢʘʝʪʩʷ ʠʥʪʝʛʨʠʨʦʚʘʥʠʝ ʧʨʦʚʦʜʠʪʴ ʧʦ ʚʩʝʡ ʜʣʠʥʝ ʪʨʫʙʦʧʨʦʚʦʜʘ. 

 

ʈʝʢʦʤʝʥʜʫʝʤʳʡ ʤʝʪʦʜ ʦʧʨʝʜʝʣʝʥʠʷ ʫʜʝʣʴʥʳʭ ʯʘʩʪʦʪ ʨʘʟʣʠʯʥʳʭ 

ʪʠʧʦʚ ʨʘʟʛʝʨʤʝʪʠʟʘʮʠʠ ʤʘʛʠʩʪʨʘʣʴʥʦʛʦ ʪʨʫʙʦʧʨʦʚʦʜʘ ʧʨʠʚʝʜʝʥ ʚ 

ʧʨʠʣʦʞʝʥʠʠ N 6 ʢ ʄʝʪʦʜʠʢʝ. ʏʠʩʣʦ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʩʮʝʥʘʨʠʝʚ ʨʘʟʚʠʪʠʷ 

ʧʦʞʘʨʦʦʧʘʩʥʦʡ ʩʠʪʫʘʮʠʠ (ʧʦʞʘʨʘ) ʧʨʠ ʨʘʟʛʝʨʤʝʪʠʟʘʮʠʠ ʣʠʥʝʡʥʦʡ ʯʘʩʪʠ 

ʤʘʛʠʩʪʨʘʣʴʥʦʛʦ ʪʨʫʙʦʧʨʦʚʦʜʘ, ʫʩʣʦʚʥʳʝ ʚʝʨʦʷʪʥʦʩʪʠ Qjk ʠ Qnopjk (x, r) 

ʦʧʨʝʜʝʣʷʶʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʧʝʮʠʬʠʢʠ ʧʦʞʘʨʥʦʡ ʦʧʘʩʥʦʩʪʠ 

ʤʘʛʠʩʪʨʘʣʴʥʦʛʦ ʪʨʫʙʦʧʨʦʚʦʜʘ ʠ ʪʨʘʥʩʧʦʨʪʠʨʫʝʤʦʛʦ ʚʝʱʝʩʪʚʘ. 

46. ʀʥʜʠʚʠʜʫʘʣʴʥʳʡ ʨʠʩʢ ʜʣʷ ʨʘʙʦʪʥʠʢʦʚ, ʦʙʩʣʫʞʠʚʘʶʱʠʭ 

ʣʠʥʝʡʥʫʶ ʯʘʩʪʴ ʤʘʛʠʩʪʨʘʣʴʥʦʛʦ ʪʨʫʙʦʧʨʦʚʦʜʘ, ʦʧʨʝʜʝʣʷʝʪʩʷ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʫʥʢʪʘʤʠ 37 ʠ 40 ʄʝʪʦʜʠʢʠ. ɼʣʷ ʣʶʜʝʡ, ʥʘʭʦʜʷʱʠʭʩʷ ʚ 

ʩʝʣʠʪʝʙʥʦʡ ʟʦʥʝ ʚʙʣʠʟʠ ʣʠʥʝʡʥʦʡ ʯʘʩʪʠ ʤʘʛʠʩʪʨʘʣʴʥʦʛʦ ʪʨʫʙʦʧʨʦʚʦʜʘ, 

ʠʥʜʠʚʠʜʫʘʣʴʥʳʡ ʨʠʩʢ ʦʧʨʝʜʝʣʷʝʪʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʫʥʢʪʦʤ 42 

ʄʝʪʦʜʠʢʠ. 

47. ɼʣʷ ʣʶʜʝʡ, ʥʘʭʦʜʷʱʠʭʩʷ ʚ ʩʝʣʠʪʝʙʥʦʡ ʟʦʥʝ ʚʙʣʠʟʠ ʣʠʥʝʡʥʦʡ 

ʯʘʩʪʠ ʤʘʛʠʩʪʨʘʣʴʥʦʛʦ ʪʨʫʙʦʧʨʦʚʦʜʘ, ʩʦʮʠʘʣʴʥʳʡ ʨʠʩʢ S (ʛʦʜ-1) 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ: 

╢ □╪●╢ȟ╢ȟȣȟ╢▬ȟȣȟ╢╠  (14) 

ʛʜʝ S1, S2, Sp, SQ - ʚʝʣʠʯʠʥʳ ʩʦʮʠʘʣʴʥʦʛʦ ʨʠʩʢʘ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʧʦʪʝʥʮʠʘʣʴʥʦ 

ʦʧʘʩʥʳʭ ʫʯʘʩʪʢʦʚ ʣʠʥʝʡʥʦʡ ʯʘʩʪʠ ʤʘʛʠʩʪʨʘʣʴʥʦʛʦ ʪʨʫʙʦʧʨʦʚʦʜʘ (ʛʦʜ-1), ʦʧʨʝʜʝʣʷʝʤʳʝ 

ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʫʥʢʪʘʤʠ 43 ʠ 44 ʄʝʪʦʜʠʢʠ; 
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ʀʟʤ. ʂʦʣ.ʫʯ. ʃʠʩʪ ˉʜʦʢ. ʇʦʜʧʠʩʴ ɼʘʪʘ 

Q - ʢʦʣʠʯʝʩʪʚʦ ʧʦʪʝʥʮʠʘʣʴʥʦ ʦʧʘʩʥʳʭ ʫʯʘʩʪʢʦʚ ʣʠʥʝʡʥʦʡ ʯʘʩʪʠ ʤʘʛʠʩʪʨʘʣʴʥʦʛʦ 

ʪʨʫʙʦʧʨʦʚʦʜʘ. 
 

ʂʦʣʠʯʝʩʪʚʦ ʧʦʪʝʥʮʠʘʣʴʥʦ ʦʧʘʩʥʳʭ ʫʯʘʩʪʢʦʚ ʣʠʥʝʡʥʦʡ ʯʘʩʪʠ 

ʤʘʛʠʩʪʨʘʣʴʥʦʛʦ ʪʨʫʙʦʧʨʦʚʦʜʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʥʘ ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ ʧʣʘʥʘ 

ʪʨʘʩʩʳ ʤʘʛʠʩʪʨʘʣʴʥʦʛʦ ʪʨʫʙʦʧʨʦʚʦʜʘ ʠ ʧʨʠʣʝʛʘʶʱʝʡ ʢ ʥʝʡ ʪʝʨʨʠʪʦʨʠʠ. 

ɻʨʘʥʠʮʳ ʧʦʪʝʥʮʠʘʣʴʥʦ ʦʧʘʩʥʳʭ ʫʯʘʩʪʢʦʚ ʣʠʥʝʡʥʦʡ ʯʘʩʪʠ ʤʘʛʠʩʪʨʘʣʴʥʦʛʦ 

ʪʨʫʙʦʧʨʦʚʦʜʘ ʦʧʨʝʜʝʣʷʶʪʩʷ ʠʟ ʫʩʣʦʚʠʷ ʨʘʩʧʦʣʦʞʝʥʠʷ ʚʙʣʠʟʠ ʥʠʭ 

ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ, ʟʜʘʥʠʡ, ʩʦʦʨʫʞʝʥʠʡ ʠ ʩʪʨʦʝʥʠʡ, ʥʝ ʦʪʥʦʩʷʱʠʭʩʷ ʢ 

ʤʘʛʠʩʪʨʘʣʴʥʦʤʫ ʪʨʫʙʦʧʨʦʚʦʜʫ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʥʘ ʨʘʩʩʪʦʷʥʠʠ ʤʝʥʝʝ 

ʟʥʘʯʝʥʠʡ, ʨʝʛʣʘʤʝʥʪʠʨʦʚʘʥʥʳʭ ʥʦʨʤʘʪʠʚʥʳʤʠ ʜʦʢʫʤʝʥʪʘʤʠ ʧʦ ʧʦʞʘʨʥʦʡ 

ʙʝʟʦʧʘʩʥʦʩʪʠ. 



 

 

      

 
ʃʠʩʪ 

      
24 

ʀʟʤ. ʂʦʣ.ʫʯ. ʃʠʩʪ ˉʜʦʢ. ʇʦʜʧʠʩʴ ɼʘʪʘ 

ʆʧʠʩʘʥʠʝ ʦʙʲʝʢʪʘ ʟʘʱʠʪʳ 
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ʀʟʤ. ʂʦʣ.ʫʯ. ʃʠʩʪ ˉʜʦʢ. ʇʦʜʧʠʩʴ ɼʘʪʘ 

ʇʝʨʝʯʝʥʴ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ ʠ ʠʩʧʦʣʴʟʫʝʤʳʭ ʩʧʨʘʚʦʯʥʳʭ 

ʠʩʪʦʯʥʠʢʦʚ ʠʥʬʦʨʤʘʮʠʠ 

ʊʘʙʣʠʮʘ 1 ï ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʪʝʨʨʠʪʦʨʠʠ ʦʙʲʝʢʪʘ 

ʇʘʨʘʤʝʪʨ ɿʥʘʯʝʥʠʝ 

ɻʦʨʦʜ ʄʦʩʢʚʘ 

ɸʜʨʝʩ ʖʞʥʘʷ ʜʦʤ 1 

ʂʣʘʩʩ ʟʘʛʨʦʤʦʞʜʝʥʥʦʩʪʠ ʧʨʦʩʪʨʘʥʩʪʚʘ 4 

 

ʊʘʙʣʠʮʘ 2 ï ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʢʣʠʤʘʪʠʯʝʩʢʦʡ ʟʦʥʳ 

ʅʘʧʨʘʚʣʝʥʠʝ ʉ ʉɺ ɺ ʖɺ ʖ  ʖɿ ɿ ʉɿ 

ɺʝʨʦʷʪʥʦʩʪʴ, % 17.0 10.0 10.0 8.0 6.0 11.0 16.0 22.0 

ʉʢʦʨʦʩʪʴ ʚʝʪʨʘ, ʤ/c 3.8 2.9 3.0 3.4 3.4 3.3 3.4 3.9 

ʄʘʢʩʠʤʘʣʴʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʘʷ ʚʳʙʨʘʥʥʦʤʫ ʨʝʛʠʦʥʫ: 37.0 ÁC. 

ɺʝʨʦʷʪʥʦʩʪʴ ʰʪʠʣʷ: 12.0 %. 

 

ʊʘʙʣʠʮʘ 3 ï ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʦʙʲʝʢʪʘ (ʊʈʂ  Nova) 

ʇʘʨʘʤʝʪʨ ɿʥʘʯʝʥʠʝ 

ʊʠʧ ʦʙʲʝʢʪʘ ʊʈʂ (ʃɺɾ ʠʣʠ ɻɾ) 

ʈʘʩʭʦʜ ʞʠʜʢʦʩʪʠ 4,8 ʤ3/ʯʘʩ 

ɺʨʝʤʷ ʘʚʘʨʠʡʥʦʛʦ ʦʪʢʣʶʯʝʥʠʷ 120 ʩ 

ɺʥʫʪʨʝʥʥʠʡ ʨʘʜʠʫʩ ʦʪʚʦʜʷʱʝʛʦ ʪʨʫʙʦʧʨʦʚʦʜʘ 0.01 ʤ 

ɺʝʨʦʷʪʥʦʩʪʴ ʩʨʘʙʘʪʳʚʘʥʠʷ ʩʠʩʪʝʤʳ ʧʦʞʘʨʦʪʫʰʝʥʠʷ 0 

ɺʝʨʦʷʪʥʦʩʪʴ ʩʨʘʙʘʪʳʚʘʥʠʷ ʩʠʩʪʝʤʳ ʧʦʞʘʨʥʦʡ ʩʠʛʥʘʣʠʟʘʮʠʠ 0 

ʉʦʜʝʨʞʠʤʦʝ ʚʝʱʝʩʪʚʦ  

ʄʘʢʩ. ʪʝʤʧʝʨʘʪʫʨʘ ʩʦʜʝʨʞʠʤʦʛʦ ʚʝʱʝʩʪʚʘ 37 oC 

ʂʦʵʬʬʠʮʠʝʥʪ ʨʘʟʣʠʪʠʷ 150 

 

ʊʘʙʣʠʮʘ 4 ï ʈʘʟʜʘʪʦʯʥʳʝ ʨʫʢʘʚʘ (ʊʈʂ  Nova) 

ɺʝʱʝʩʪʚʦ ʂʦʣʠʯʝʩʪʚʦ ʨʫʢʘʚʦʚ 

ɹʝʥʟʠʥ ɸʀ-100 1 

ɹʝʥʟʠʥ ɸʀ-93 (ʣʝʪʥʠʡ) (ɻʆʉʊ 2084-67) 2 

ɹʝʥʟʠʥ ɸʀ-95 2 

ɼʠʟʝʣʴʥʦʝ ʪʦʧʣʠʚʦ ʃ (ɻʆʉʊ 305-73) 1 

 

ʊʘʙʣʠʮʘ 5 ï ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʦʙʲʝʢʪʘ (ɸʚʪʦʮʠʩʪʝʨʥʘ) 

ʇʘʨʘʤʝʪʨ ɿʥʘʯʝʥʠʝ 

ʊʠʧ ʦʙʲʝʢʪʘ ɸʚʪʦʮʠʩʪʝʨʥʘ (ʈʝʟʝʨʚʫʘʨ ʜʣʷ ʭʨʘʥʝʥʠʷ ʃɺɾ ʠ 

ʛʦʨʶʯʠʭ ʞʠʜʢʦʩʪʝʡ ʧʨʠ ʜʘʚʣʝʥʠʠ, ʙʣʠʟʢʦʤ ʢ 

ʘʪʤʦʩʬʝʨʥʦʤʫ) 

ʆʙʲʝʤ 60 ʤ3 

ɺʳʩʦʪʘ 1 ʤ 

ɺʝʨʦʷʪʥʦʩʪʴ ʩʨʘʙʘʪʳʚʘʥʠʷ 

ʩʠʩʪʝʤʳ ʧʦʞʘʨʦʪʫʰʝʥʠʷ 

0 

ɺʝʨʦʷʪʥʦʩʪʴ ʩʨʘʙʘʪʳʚʘʥʠʷ 

ʩʠʩʪʝʤʳ ʧʦʞʘʨʥʦʡ ʩʠʛʥʘʣʠʟʘʮʠʠ 

0 

ʉʦʜʝʨʞʠʤʦʝ ʚʝʱʝʩʪʚʦ ɹʝʥʟʠʥ ɸʀ-100 
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ʀʟʤ. ʂʦʣ.ʫʯ. ʃʠʩʪ ˉʜʦʢ. ʇʦʜʧʠʩʴ ɼʘʪʘ 

ʄʘʢʩ. ʪʝʤʧʝʨʘʪʫʨʘ ʩʦʜʝʨʞʠʤʦʛʦ 

ʚʝʱʝʩʪʚʘ 

37 oC 

 

ʊʘʙʣʠʮʘ 6 ï ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚʝʱʝʩʪʚʘ ɹʝʥʟʠʥ ɸʀ-100 

ʇʘʨʘʤʝʪʨ ɿʥʘʯʝʥʠʝ 

ʅʘʟʚʘʥʠʝ ɹʝʥʟʠʥ ɸʀ-100 

ʊʠʧ ɾʠʜʢʦʩʪʴ 

ʄʦʣʷʨʥʘʷ ʤʘʩʩʘ 101.1ʢʛ*ʢʤʦʣʴ-1 

ʊʝʤʧʝʨʘʪʫʨʘ ʚʩʧʳʰʢʠ -34 oC 

ʂʦʥʩʪʘʥʪʘ ʘʥʪʫʘʥʘ A 5.64511 

ʂʦʥʩʪʘʥʪʘ ʘʥʪʫʘʥʘ B 890.461 

ʂʦʥʩʪʘʥʪʘ ʘʥʪʫʘʥʘ Ca 302.468 

ʇʣʦʪʥʦʩʪʴ 780ʢʛ/ʤ 3 

ʅʂʇʈ 0.83 %(ʦʙ) 

ʂʣʘʩʩ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ 3 

ʂʦʨʨʝʢʪʠʨʦʚʦʯʥʳʡ ʧʘʨʘʤʝʪʨ 1 

ʊʠʧ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʘʙʣʠʮʝʡ ʇ3.4 ʧʨʠʢʘʟʘ 404 ɹʝʥʟʠʥ 

 

ʊʘʙʣʠʮʘ 7 ï ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚʝʱʝʩʪʚʘ ɹʝʥʟʠʥ ɸʀ-93 (ʣʝʪʥʠʡ) (ɻʆʉʊ 2084-67) 

ʇʘʨʘʤʝʪʨ ɿʥʘʯʝʥʠʝ 

ʅʘʟʚʘʥʠʝ ɹʝʥʟʠʥ ɸʀ-93 (ʣʝʪʥʠʡ) (ɻʆʉʊ 2084-

67) 

ʊʠʧ ɾʠʜʢʦʩʪʴ 

ʄʦʣʷʨʥʘʷ ʤʘʩʩʘ 98.2ʢʛ*ʢʤʦʣʴ-1 

ʊʝʤʧʝʨʘʪʫʨʘ ʚʩʧʳʰʢʠ -36 oC 

ʂʦʥʩʪʘʥʪʘ ʘʥʪʫʘʥʘ A 4.12311 

ʂʦʥʩʪʘʥʪʘ ʘʥʪʫʘʥʘ B 664.976 

ʂʦʥʩʪʘʥʪʘ ʘʥʪʫʘʥʘ Ca 221.695 

ʇʣʦʪʥʦʩʪʴ 745ʢʛ/ʤ 3 

ʅʂʇʈ 1.06 %(ʦʙ) 

ʂʣʘʩʩ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ 3 

ʂʦʨʨʝʢʪʠʨʦʚʦʯʥʳʡ ʧʘʨʘʤʝʪʨ 1 

ʊʠʧ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʘʙʣʠʮʝʡ ʇ3.4 ʧʨʠʢʘʟʘ 

404 

ɹʝʥʟʠʥ 

 

ʊʘʙʣʠʮʘ 8 ï ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚʝʱʝʩʪʚʘ ɹʝʥʟʠʥ ɸʀ-95 

ʇʘʨʘʤʝʪʨ ɿʥʘʯʝʥʠʝ 

ʅʘʟʚʘʥʠʝ ɹʝʥʟʠʥ ɸʀ-95 

ʊʠʧ ɾʠʜʢʦʩʪʴ 

ʄʦʣʷʨʥʘʷ ʤʘʩʩʘ 99.1ʢʛ*ʢʤʦʣʴ-1 

ʊʝʤʧʝʨʘʪʫʨʘ ʚʩʧʳʰʢʠ -35 oC 

ʂʦʥʩʪʘʥʪʘ ʘʥʪʫʘʥʘ A 4.89158 

ʂʦʥʩʪʘʥʪʘ ʘʥʪʫʘʥʘ B 691.456 

ʂʦʥʩʪʘʥʪʘ ʘʥʪʫʘʥʘ Ca 267.89 

ʇʣʦʪʥʦʩʪʴ 756ʢʛ/ʤ 3 

ʅʂʇʈ 0.92 %(ʦʙ) 

ʂʣʘʩʩ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ 3 

ʂʦʨʨʝʢʪʠʨʦʚʦʯʥʳʡ ʧʘʨʘʤʝʪʨ 1 

ʊʠʧ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʘʙʣʠʮʝʡ ʇ3.4 ʧʨʠʢʘʟʘ 404 ɹʝʥʟʠʥ 
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ʀʟʤ. ʂʦʣ.ʫʯ. ʃʠʩʪ ˉʜʦʢ. ʇʦʜʧʠʩʴ ɼʘʪʘ 

 

ʊʘʙʣʠʮʘ 9 ï ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚʝʱʝʩʪʚʘ ɼʠʟʝʣʴʥʦʝ ʪʦʧʣʠʚʦ ʃ (ɻʆʉʊ 305-73) 

ʇʘʨʘʤʝʪʨ ɿʥʘʯʝʥʠʝ 

ʅʘʟʚʘʥʠʝ ɼʠʟʝʣʴʥʦʝ ʪʦʧʣʠʚʦ ʃ (ɻʆʉʊ 305-73) 

ʊʠʧ ɾʠʜʢʦʩʪʴ 

ʄʦʣʷʨʥʘʷ ʤʘʩʩʘ 203.6ʢʛ*ʢʤʦʣʴ-1 

ʊʝʤʧʝʨʘʪʫʨʘ ʚʩʧʳʰʢʠ 65 oC 

ʂʦʥʩʪʘʥʪʘ ʘʥʪʫʘʥʘ A 5.00109 

ʂʦʥʩʪʘʥʪʘ ʘʥʪʫʘʥʘ B 1314.04 

ʂʦʥʩʪʘʥʪʘ ʘʥʪʫʘʥʘ Ca 192.473 

ʇʣʦʪʥʦʩʪʴ 824ʢʛ/ʤ 3 

ʅʂʇʈ 0.52 %(ʦʙ) 

ʂʣʘʩʩ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ 4 

ʂʦʨʨʝʢʪʠʨʦʚʦʯʥʳʡ ʧʘʨʘʤʝʪʨ 0.99 

ʊʠʧ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʘʙʣʠʮʝʡ ʇ3.4 ʧʨʠʢʘʟʘ 404 ɼʠʟʝʣʴʥʦʝ ʪʦʧʣʠʚʦ 

 

ʊʘʙʣʠʮʘ 10 ï ʇʨʝʜʩʪʘʚʠʪʝʣʠ ʧʨʦʬʝʩʩʠʡ ʧʨʝʙʳʚʘʶʱʠʭ ʥʘ ʪʝʨʨʠʪʦʨʠʠ 

ʇʨʦʬʝʩʩʠʷ ʂʦʣʠʯʝʩʪʚʦ ʨʘʙʦʯʠʭ ʜʥʝʡ ʚ ʛʦʜʫ ʀʥʜ. ʨʠʩʢ ʚ ʟʜʘʥʠʷʭ 

ʆʧʝʨʘʪʦʨ 247  

ɺʦʜʠʪʝʣʴ ʘʚʪʦʮʠʩʪʝʨʥʳ 247  

ɿʘʧʨʘʚʱʠʢ 247  

ʇʦʩʝʪʠʪʝʣʴ 365  

 

ɺʝʨʦʷʪʥʦʩʪʴ ʧʨʠʩʫʪʩʪʚʠʷ ʨʘʙʦʪʥʠʢʘ ʚ ʟʦʥʝ ʥʘ ʪʝʨʨʠʪʦʨʠʠ 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʘʢ ʩʦʦʪʥʦʰʝʥʠʝ ʨʘʙʦʯʠʭ ʯʘʩʦʚ ʚ ʪʝʯʝʥʠʝ ʛʦʜʘ ʢ ʦʙʱʝʤʫ 

ʢʦʣʠʯʝʩʪʚʫ ʯʘʩʦʚ ʚ ʛʦʜʫ. ʈʘʩʯʝʪʦʤ ʧʨʠʥʷʪʦ, ʯʪʦ ʚ ʛʦʜʫ 8760 ʯʘʩʦʚ (365 

ʜʥʝʡ ʧʦ 24 ʯʘʩʘ). 

ʊʘʙʣʠʮʘ 11 ï ɺʝʨʦʷʪʥʦʩʪʴ ʧʨʠʩʫʪʩʪʚʠʷ ʨʘʙʦʪʥʠʢʦʚ ʚ ʟʦʥʝ ʥʘ ʪʝʨʨʠʪʦʨʠʠ 

ɿʦʥʘ ʇʨʦʬʝʩʩʠʷ ɺʨʝʤʷ ʧʨʠʩʫʪʩʪʚʠʷ ʥʘ ʪʝʨʨʠʪʦʨʠʠ, 

ʯʘʩʦʚ ʚ ʩʫʪʢʠ 

ɺʝʨʦʷʪʥʦʩʪʴ 

ʧʨʠʩʫʪʩʪʚʠʷ 

E ʆʧʝʨʘʪʦʨ 1 0,028 

C ɺʦʜʠʪʝʣʴ 

ʘʚʪʦʮʠʩʪʝʨʥʳ 

1 0,028 

B ɿʘʧʨʘʚʱʠʢ 4 0,113 

A ʇʦʩʝʪʠʪʝʣʴ 0.05 0,002 

 

ʊʘʙʣʠʮʘ 12 ï ʉʧʠʩʦʢ ʦʙʲʝʢʪʦʚ ʥʘʭʦʜʷʱʠʭʩʷ ʚ ʩʝʣʠʪʝʙʥʦʡ ʟʦʥʝ 

ʅʘʟʚʘʥʠʝ ʂʦʣʠʯʝʩʪʚʦ ʣʶʜʝʡ ɺʨʝʤʷ ʧʨʝʙʳʚʘʥʠʷ (ʯʘʩʦʚ ʚ ʩʫʪʢʠ) 

ɾʠʣʦʡ ʜʦʤ ˉ1 120 24 
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ʀʟʤ. ʂʦʣ.ʫʯ. ʃʠʩʪ ˉʜʦʢ. ʇʦʜʧʠʩʴ ɼʘʪʘ 

ʈʝʟʫʣʴʪʘʪʳ ʧʨʦʚʝʜʝʥʠʷ ʨʘʩʯʝʪʦʚ ʧʦ ʦʮʝʥʢʝ ʧʦʞʘʨʥʦʛʦ ʨʠʩʢʘ 

ʈʘʩʯʝʪ ʟʥʘʯʝʥʠʡ ʧʦʪʝʥʮʠʘʣʴʥʦʛʦ ʨʠʩʢʘ ʜʣʷ ʦʙʲʝʢʪʘ "ʊʈʂ  Nova" 

ʈʘʩʯʝʪ ʧʘʨʘʤʝʪʨʦʚ ʧʦʞʘʨʦʦʧʘʩʥʳʭ ʩʦʙʳʪʠʡ ʜʣʷ ʦʙʲʝʢʪʘ ʊʈʂ  Nova ʧʨʠ ʝʛʦ 

ʥʘʭʦʞʜʝʥʠʠ ʥʘ ʩʚʦʙʦʜʥʦʡ ʧʣʦʱʘʜʢʝ 

ʈʘʟʜʘʪʦʯʥʳʡ ʨʫʢʘʚ ʩ ʚʝʱʝʩʪʚʦʤ ɹʝʥʟʠʥ ɸʀ-100 

 
ʈʠʩʫʥʦʢ 1 ï ɼʝʨʝʚʦ ʨʘʟʚʠʪʠʷ ʧʦʞʘʨʦʦʧʘʩʥʳʭ ʩʦʙʳʪʠʡ ʜʣʷ ʠʥʠʮʠʠʨʫʶʱʝʛʦ ʩʦʙʳʪʠʷ 

ʈʘʟʛʝʨʤʝʪʠʟʘʮʠʷ ʪʨʫʙʦʧʨʦʚʦʜʘ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʘʷʩʷ  ʜʠʘʤʝʪʨʦʤ ʦʪʚʝʨʩʪʠʷ ʠʩʪʝʯʝʥʠʷ 12,5ʤʤ 

 
ʈʠʩʫʥʦʢ 2 ï ɼʝʨʝʚʦ ʨʘʟʚʠʪʠʷ ʧʦʞʘʨʦʦʧʘʩʥʳʭ ʩʦʙʳʪʠʡ ʜʣʷ ʠʥʠʮʠʠʨʫʶʱʝʛʦ ʩʦʙʳʪʠʷ ʈʘʟʨʳʚ 

ʊʘʙʣʠʮʘ 13 ï ʇʝʨʝʯʝʥʴ ʧʦʞʘʨʦʦʧʘʩʥʳʭ ʩʠʪʫʘʮʠʡ ʠ ʧʦʞʘʨʦʚ ʠ ʩʮʝʥʘʨʠʝʚ ʠʭ ʨʘʟʚʠʪʠʷ 

(ʊʈʂ  Nova) 

ˉ 

ʩʮʝʥʘʨʠʷ 

ʀʥʠʮʠʠʨʫʶʱʠʝ 

ʩʦʙʳʪʠʝ ʧʦʞʘʨʦʦʧʘʩʥʦʡ 

ʩʠʪʫʘʮʠʠ/ʧʦʞʘʨʘ 

ʅʘʠʤʝʥʦʚʘʥʠʝ 

ʧʦʞʘʨʦʦʧʘʩʥʦʡ 

ʩʠʪʫʘʮʠʠ/ʧʦʞʘʨʘ 

ʋʯʪʝʥʥʳʝ 

ʢʦʵʬʬʠʮʠʝʥʪʳ 

ɺʝʨʦʷʪʥʦʩʪʴ 
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ʀʟʤ. ʂʦʣ.ʫʯ. ʃʠʩʪ ˉʜʦʢ. ʇʦʜʧʠʩʴ ɼʘʪʘ 

1 ʈʘʟʛʝʨʤʝʪʠʟʘʮʠʷ 

ʪʨʫʙʦʧʨʦʚʦʜʘ, 

ʭʘʨʘʢʪʝʨʠʟʫʶʱʘʷʩʷ  

ʜʠʘʤʝʪʨʦʤ ʦʪʚʝʨʩʪʠʷ 

ʠʩʪʝʯʝʥʠʷ 12,5ʤʤ 

ʇʦʞʘʨ ʧʨʦʣʠʚʘ Pʪ=0 

Pʩ=0 
2,800ẗ10-8 

2 ʈʘʟʛʝʨʤʝʪʠʟʘʮʠʷ 

ʪʨʫʙʦʧʨʦʚʦʜʘ, 

ʭʘʨʘʢʪʝʨʠʟʫʶʱʘʷʩʷ  

ʜʠʘʤʝʪʨʦʤ ʦʪʚʝʨʩʪʠʷ 

ʠʩʪʝʯʝʥʠʷ 12,5ʤʤ 

ʊʝʧʣʦʚʦʝ ʠʟʣʫʯʝʥʠʝ 

ʧʦʞʘʨʘ-ʚʩʧʳʰʢʠ 

 

Pʩ=0 

3,076ẗ10-9 

3 ʈʘʟʛʝʨʤʝʪʠʟʘʮʠʷ 

ʪʨʫʙʦʧʨʦʚʦʜʘ, 

ʭʘʨʘʢʪʝʨʠʟʫʶʱʘʷʩʷ  

ʜʠʘʤʝʪʨʦʤ ʦʪʚʝʨʩʪʠʷ 

ʠʩʪʝʯʝʥʠʷ 12,5ʤʤ 

ɺʦʣʥʘ ʜʘʚʣʝʥʠʷ ʧʨʠ 

ʩʛʦʨʘʥʠʠ 

ʧʘʨʦʚʦʟʜʫʰʥʦʛʦ 

ʦʙʣʘʢʘ 

 

Pʩ=0 
2,675ẗ10-10 

4 ʈʘʟʛʝʨʤʝʪʠʟʘʮʠʷ 

ʪʨʫʙʦʧʨʦʚʦʜʘ, 

ʭʘʨʘʢʪʝʨʠʟʫʶʱʘʷʩʷ  

ʜʠʘʤʝʪʨʦʤ ʦʪʚʝʨʩʪʠʷ 

ʠʩʪʝʯʝʥʠʷ 12,5ʤʤ 

ʇʦʞʘʨ ʧʨʦʣʠʚʘ Pʪ=0 

Pʩ=0 
2,452ẗ10-8 

5 ʈʘʟʨʳʚ ʇʦʞʘʨ ʧʨʦʣʠʚʘ Pʪ=0 

Pʩ=0 
4,900ẗ10-8 

6 ʈʘʟʨʳʚ ʊʝʧʣʦʚʦʝ ʠʟʣʫʯʝʥʠʝ 

ʧʦʞʘʨʘ-ʚʩʧʳʰʢʠ 

 

Pʩ=0 
4,436ẗ10-9 

7 ʈʘʟʨʳʚ ɺʦʣʥʘ ʜʘʚʣʝʥʠʷ ʧʨʠ 

ʩʛʦʨʘʥʠʠ 

ʧʘʨʦʚʦʟʜʫʰʥʦʛʦ 

ʦʙʣʘʢʘ 

 

Pʩ=0 
1,401ẗ10-9 

8 ʈʘʟʨʳʚ ʇʦʞʘʨ ʧʨʦʣʠʚʘ Pʪ=0 

Pʩ=0 
4,280ẗ10-8 

ʛʜʝ Pʪ ï ʚʝʨʦʷʪʥʦʩʪʴ ʵʬʬʝʢʪʠʚʥʦʛʦ ʩʨʘʙʘʪʳʚʘʥʠʷ ʩʠʩʪʝʤʳ ʧʦʞʘʨʦʪʫʰʝʥʠʷ, Pʩ ï 

ʚʝʨʦʷʪʥʦʩʪʴ ʵʬʬʝʢʪʠʚʥʦʛʦ ʩʨʘʙʘʪʳʚʘʥʠʷ ʩʠʩʪʝʤʳ ʧʦʞʘʨʥʦʡ ʩʠʛʥʘʣʠʟʘʮʠʠ. 

 

ʈʘʩʯʝʪ ʥʝʦʙʭʦʜʠʤʳʭ ʧʘʨʘʤʝʪʨʦʚ ʜʣʷ ʩʮʝʥʘʨʠʝʚ ʩ 

ʠʥʠʮʠʠʨʫʶʱʠʤ ʩʦʙʳʪʠʝʤ ʈʘʟʛʝʨʤʝʪʠʟʘʮʠʷ ʪʨʫʙʦʧʨʦʚʦʜʘ, 

ʭʘʨʘʢʪʝʨʠʟʫʶʱʘʷʩʷ  ʜʠʘʤʝʪʨʦʤ ʦʪʚʝʨʩʪʠʷ ʠʩʪʝʯʝʥʠʷ 12,5ʤʤ 

ʆʙʱʘʷ ʧʣʦʱʘʜʴ ʦʪʚʝʨʩʪʠʷ ʠʩʪʝʯʝʥʠʷ (ʩ ʫʯʝʪʦʤ ʧʣʦʱʘʜʠ ʩʝʯʝʥʠʷ 

ʪʨʫʙʦʧʨʦʚʦʜʘ ʠ ʦʙʨʘʟʦʚʘʚʰʝʛʦʩʷ ʦʪʚʝʨʩʪʠʷ) ʦʧʨʝʜʝʣʷʣʘʩʴ ʧʦ ʬʦʨʤʫʣʝ: 

Ὓ̏̂ “Ὑ̓ “Ὀ Ⱦς  (1) 

ʛʜʝ Rʪ ï  ʚʥʫʪʨʝʥʥʠʡ ʨʘʜʠʫʩ ʪʨʫʙʦʧʨʦʚʦʜʘ, ʤ; 

Dhol ï ʜʠʘʤʝʪʨ ʦʙʨʘʟʦʚʘʚʰʝʛʦʩʷ ʦʪʚʝʨʩʪʠʷ. 

 

Sʦʙ = 3,14*0,012+3,14Ĭ(12,5/1000)/2)2 = 4,369Ĭ10-4 ʤ2 
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ʀʟʤ. ʂʦʣ.ʫʯ. ʃʠʩʪ ˉʜʦʢ. ʇʦʜʧʠʩʴ ɼʘʪʘ 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʘʩʭʦʜ ʞʠʜʢʦʩʪʠ ʠʟ ʦʙʨʘʟʦʚʘʰʝʛʦ ʦʪʚʝʨʩʪʠʷ ʙʫʜʝʪ 

ʨʘʚʥʷʪʩʷ: 

ή̏ ̓ ήȾὛ̏̂“Ὀ Ⱦς  (2) 

qʦʪ = 4,8/4,369Ĭ10-4Ĭ3,14Ĭ(12,5/1000)/2)2 = 1,348 ʤ3/ʯʘʩ 

ʆʙʲʝʤ ʧʦʩʪʫʧʠʚʰʝʡ ʞʠʜʢʦʩʪʠ ʠʟ ʪʨʫʙʦʧʨʦʚʦʜʘ ʜʦ ʝʛʦ ʦʪʢʣʶʯʝʥʠʷ 

ʦʧʨʝʜʝʣʷʣʩʷ ʧʦ ʬʦʨʤʫʣʝ ɸ.9 [3]: 

ὠ ήὝ (3) 

ʛʜʝ q ï  ʨʘʩʭʦʜ ʞʠʜʢʦʩʪʠ, ʤ3Ĭʯʘʩ-1; 

T ï ʚʨʝʤʷ ʘʚʘʨʠʡʥʦʛʦ ʦʪʢʣʶʯʝʥʠʷ, ʩ. 

 

V1 = 1,348/3600Ĭ120 = 0,16 ʤ3 

ʆʙʲʝʤ ʚʝʱʝʩʪʚʘ, ʚʳʰʝʜʰʝʛʦ ʠʟ ʪʨʫʙʦʧʨʦʚʦʜʘ ʧʦʩʣʝ ʝʛʦ ʦʪʢʣʶʯʝʥʠʷ, 

ʦʧʨʝʜʝʣʷʣʩʷ ʧʦ ʬʦʨʤʫʣʝ: 

ὠ “Ὑὒ (4) 

ʛʜʝ R ï  ʚʥʫʪʨʝʥʥʠʡ ʨʘʜʠʫʩ ʪʨʫʙʦʧʨʦʚʦʜʘ, ʤ2; 

L ï ʜʣʠʥʘ ʪʨʫʙʦʧʨʦʚʦʜʘ, ʤ. 

 

V2 = 3,14Ĭ0,012Ĭ4 = 0,001 ʤ3 

ʆʙʱʠʡ ʦʙʲʝʤ ʧʦʩʪʫʧʠʚʰʝʛʦ ʚʝʱʝʩʪʚʘ ʦʧʨʝʜʝʣʷʣʩʷ ʧʦ ʬʦʨʤʫʣʝ ɸ.8 

[3]: 

ὠ ὠ˟ ὠ  ˟ (5) 

V = 0,16 + 0,001 = 0,161 ʤ3 

ʇʣʦʱʘʜʴ ʧʨʦʣʠʚʘ ʦʧʨʝʜʝʣʷʣʘʩʴ ʧʦ ʬʦʨʤʫʣʝ ʇ3.27 [2]: 

Ὂ̃ ˝ Ὢὠ̇ (6) 

ʛʜʝ f - ʫʜʝʣʴʥʘʷ ʧʣʦʱʘʜʴ ʨʦʟʣʠʚʘ, ʤ2/ʣʠʪʨ; 

Vʞ - ʦʙʲʝʤ ʚʳʰʝʜʰʝʡ ʞʠʜʢʦʩʪʠ, ʤ3. 

 

Fʧ = 150Ĭ0,161 = 24,188 ʤ2 

ʄʘʩʩʘ, ʧʨʦʣʠʚʘ ʧʨʠ ʨʘʩʯʝʪʥʦʡ ʘʚʘʨʠʠ ʦʧʨʝʜʝʣʷʣʘʩʴ ʧʦ ʬʦʨʤʫʣʝ 
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ʇ.3.23 [2]: 

ά ” ὠ (7) 

mʧ = 0,161 Ĭ 780 = 125,78 ʢʛ 

ɼʘʚʣʝʥʠʝ ʥʘʩʳʱʝʥʥʦʛʦ ʧʘʨʘ ʧʨʠ ʨʘʩʯʝʪʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ ʞʠʜʢʦʩʪʠ 

ʦʧʨʝʜʝʣʷʣʘʩʴ ʧʦ ʬʦʨʤʫʣʝ ʇ.4.68.1 [4]: 

ὖ ρπ Ⱦ  (8) 

ʛʜʝ A - ʢʦʥʩʪʘʥʪʘ ʫʨʘʚʥʝʥʠʷ ɸʥʪʫʘʥʘ; 

Tʅ - ʥʘʯʘʣʴʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʥʘʛʨʝʪʦʡ ʞʠʜʢʦʩʪʠ, ʂ. 

 

PH = 105,645-890,461/(37+302,468) = 1051,968 ʢʇʘ 

ʀʥʪʝʥʩʠʚʥʦʩʪʴ ʠʩʧʘʨʝʥʠʷ W ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ ʇ.3.68 [2]: 

ὡ ρπ –zЍὓ ὖ (9) 

ʛʜʝ ɖ - ʢʦʵʬʬʠʮʠʝʥʪ, ʧʨʠʥʠʤʘʝʤʳʡ ʧʦ ʪʘʙʣʠʮʝ ɸ.2 ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʢʦʨʦʩʪʠ ʠ 

ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʟʜʫʰʥʦʛʦ ʧʦʪʦʢʘ ʥʘʜ ʧʦʚʝʨʭʥʦʩʪʴʶ ʠʩʧʘʨʝʥʠʷ; 

Pʅ - ʜʘʚʣʝʥʠʝ ʥʘʩʳʱʝʥʥʦʛʦ ʧʘʨʘ ʧʨʠ ʨʘʩʯʝʪʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ ʞʠʜʢʦʩʪʠ, ʢʇʘ. 

 

W = 10-6Ĭ1Ĭã101,1Ĭ1051,968 = 0,011 

ɺʨʝʤʷ ʧʦʣʥʦʛʦ ʠʩʧʘʨʝʥʠʷ ʞʠʜʢʦʩʪʠ ʦʧʨʝʜʝʣʷʣʘʩʴ ʧʦ ʬʦʨʤʫʣʝ: 

Ὕ άȾὊ̉ὡ  (10) 

T = 125,78/(24,188Ĭ0,011) = 491,615 c 

ʄʘʩʩʘ ʠʩʧʘʨʠʚʰʝʡʩʷ ʞʠʜʢʦʩʪʠ ʦʧʨʝʜʝʣʷʣʘʩʴ ʧʦ ʬʦʨʤʫʣʝ ɸ.12 [3]: 

ά ὡὊ̉Ὕ (11) 

m = 0,011Ĭ24,188Ĭ491,615= 125,78 ʢʛ 

ʈʘʩʯʝʪ ʥʝʦʙʭʦʜʠʤʳʭ ʧʘʨʘʤʝʪʨʦʚ ʜʣʷ ʩʮʝʥʘʨʠʝʚ ʩ 

ʠʥʠʮʠʠʨʫʶʱʠʤ ʩʦʙʳʪʠʝʤ ʈʘʟʨʳʚ 

Sʦʙ = 3,14*0,012+3,14Ĭ(20/1000)/2)2 = 6,283Ĭ10-4 ʤ2 

qʦʪ = 4,8/6,283Ĭ10-4Ĭ3,14Ĭ(20/1000)/2)2 = 2,4 ʤ3/ʯʘʩ 

V1 = 2,4/3600Ĭ120 = 0,16 ʤ3 
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V2 = 3,14Ĭ0,012Ĭ4 = 0,001 ʤ3 

V = 0,16 + 0,001 = 0,161 ʤ3 

Fʧ = 150Ĭ0,161 = 24,188 ʤ2 

mʧ = 0,161 Ĭ 780 = 125,78 ʢʛ 

PH = 105,645-890,461/(37+302,468) = 1051,968 ʢʇʘ 

W = 10-6Ĭ1Ĭã101,1Ĭ1051,968 = 0,011 

T = 125,78/(24,188Ĭ0,011) = 491,615 c 

m = 0,011Ĭ24,188Ĭ491,615= 125,78 ʢʛ 

ʆʧʨʝʜʝʣʝʥʠʝ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʪʝʧʣʦʚʦʛʦ ʠʟʣʫʯʝʥʠʷ ʧʦʞʘʨʘ 

ʧʨʦʣʠʚʘ (ʩʮʝʥʘʨʠʡ ˉ 1,4,5,8) 

ʇʨʠʥʷʪʘ ʤʘʢʩʠʤʘʣʴʥʘʷ ʩʢʦʨʦʩʪʴ ʚʝʪʨʘ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʘʷ 

ʚʳʙʨʘʥʥʦʤʫ ʨʝʛʠʦʥʫ: 3,9 ʤ/c. 

ʇʣʦʪʥʦʩʪʴ ʥʘʩʳʱʝʥʥʳʭ ʧʘʨʦʚ ʪʦʧʣʠʚʘ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ ʢʠʧʝʥʠʷ 

ʦʧʨʝʜʝʣʷʣʘʩʴ ʧʦ ʫʨʘʚʥʝʥʠʶ ʄʝʥʜʝʣʝʝʚʘ-ʂʣʘʡʧʝʨʦʥʘ: 

” ὴ ὓȾὙ Ὕ̋̉  ̐ (12) 

ʛʜʝ p - ʘʪʤʦʩʬʝʨʥʦʝ ʜʘʚʣʝʥʠʝ, ʢʇʘ; 

M - ʤʦʣʷʨʥʘʷ ʤʘʩʩʘ ʛ/ʤʦʣʴ; 

R - ʫʥʠʚʝʨʩʘʣʴʥʘʷ ʛʘʟʦʚʘʷ ʧʦʩʪʦʷʥʥʘʷ (8,31 ɼʞ/(ʤʦʣʴ Ĭ ʂ)); 

Tʢʠʧ - ʪʝʤʧʝʨʘʪʫʨʘ ʢʠʧʝʥʠʷ ʚʝʱʝʩʪʚʘ, ʂ. 

 

ɟʧ = 101,3 Ĭ 101,1/(8,31 Ĭ (273,15+0) = 4,512 ʢʛ/ʤ3. 

ʕʬʬʝʢʪʠʚʥʳʡ ʜʠʘʤʝʪʨ ʧʨʦʣʠʚʘ d ʦʧʨʝʜʝʣʷʣʩʷ ʧʦ ʬʦʨʤʫʣʝ ʇ3.58 [2]: 

Ὠ
τ Ὂ

“
 

(13) 

ʛʜʝ F  - ʧʣʦʱʘʜʴ ʧʨʦʣʠʚʘ, ʤ. 

 

d = ã(4 Ĭ 24,188/3,14) = 5,551 ʤ2. 

ɿʥʘʯʝʥʠʷ ʩʨʝʜʥʝʧʦʚʝʨʭʥʦʩʪʥʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʪʝʧʣʦʚʦʛʦ ʠʟʣʫʯʝʥʠʷ 

ʧʣʘʤʝʥʠ Ef ʠ ʫʜʝʣʴʥʦʡ ʤʘʩʩʦʚʦʡ ʩʢʦʨʦʩʪʠ ʚʳʛʦʨʘʥʠʷ m' ʧʨʠʥʠʤʘʣʠʩʴ 

ʧʫʪʝʤ ʠʥʪʝʨʧʦʣʷʮʠʠ ʟʥʘʯʝʥʠʡ ʪʘʙʣʠʮʳ ʇ3.4 [1]: 
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m' = 0,06 ʢʛ/(ʤ2 Ĭ c); 

Ef = 60 ʢɺʪ/ʤ2. 

ʇʘʨʘʤʝʪʨ u* ʦʧʨʝʜʝʣʷʣʩʷ ʧʦ ʬʦʨʤʫʣʝ ʇ3.60 [2]: 

όȢ
ύ

άǬ Ὣ Ὠ
”̃

 (14) 

ʛʜʝ ɟʧ  - ʧʣʦʪʥʦʩʪʴ ʥʘʩʳʱʝʥʥʳʭ ʧʘʨʦʚ ʪʦʧʣʠʚʘ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ ʢʠʧʝʥʠʷ, ʢʛ/ʤ3; 

w0  - ʩʢʦʨʦʩʪʴ ʚʝʪʨʘ ʤ/ʩ; 

g - ʫʩʢʦʨʝʥʠʝ ʩʚʦʙʦʜʥʦʛʦ ʧʘʜʝʥʠʷ (9,81 ʤ/ʩ2. 

 

u* = 3,9/(0,06 Ĭ 9,81 Ĭ 5,551/4,512)1/3 = 4,343. 

ʇʣʦʪʥʦʩʪʴ ʦʢʨʫʞʘʶʱʝʛʦ ʚʦʟʜʫʭʘ ɟ ʦʧʨʝʜʝʣʷʣʘʩʴ ʧʦ ʫʨʘʚʥʝʥʠʶ 

ʄʝʥʜʝʣʝʝʚʘ-ʂʣʘʡʧʝʨʦʥʘ: 

” ὴ ὓȾὙ Ὕ (15) 

ʛʜʝ p  - ʧʣʦʪʥʦʩʪʴ ʘʪʤʦʩʬʝʨʥʦʝ ʜʘʚʣʝʥʠʝ, ʢʇʘ; 

M  - ʤʦʣʷʨʥʘʷ ʤʘʩʩʘ ʛ/ʤʦʣʴ (ʜʣʷ ʚʦʟʜʫʭʘ 28,98); 

R - ʫʥʠʚʝʨʩʘʣʴʥʘʷ ʛʘʟʦʚʘʷ ʧʦʩʪʦʷʥʥʘʷ (8,31 ɼʞ/(ʤʦʣʴ Ĭ ʂ)); 

T - ʪʝʤʧʝʨʘʪʫʨʘ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʂ. 

 

ɟa = 101,3  Ĭ 28,98/(8.31 Ĭ (273,15+37) = 1,139 ʢʛ/ʤ3. 

ʊʘʢ ʢʘʢ u* Ó 1 ʜʣʠʥʘ ʧʣʘʤʝʥʠ L ʦʧʨʝʜʝʣʷʣʘʩʴ ʧʦ ʬʦʨʤʫʣʝ ʇ3.59 [2]: 

ὒ υυὨ
άǬ

” Ὣ Ὠ

ȟ

όȢȟ  
(16) 

ʛʜʝ ɟa  - ʧʣʦʪʥʦʩʪʴ ʦʢʨʫʞʘʶʱʝʛʦ ʚʦʟʜʫʭʘ, ʢʛ/ʤ3. 

 

L = 55 Ĭ 5,551 Ĭ (0,06/(1,139 Ĭ ã(9,81 Ĭ 5,551))0,67) Ĭ 4,3430,21 = 15,156 

ʤ. 

ʋʛʦʣ ʦʪʢʣʦʥʝʥʠʷ ʧʣʘʤʝʥʠ ʧʦ ʚʝʨʪʠʢʘʣʠ ʦʧʨʝʜʝʣʷʣʩʷ ʧʦ ʬʦʨʤʫʣʝ 

ʇ3.61 [2]: 

ÃÏÓ—
ρȟ̐ ̑̉ όȢ ρ

όȢ
ȟȟ̐ ̑ ό̉Ȣ ρ

 (17) 
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ɗ = arccos(u*
-0,5) = 1,07 ʨʘʜ. 

ʇʘʨʘʤʝʪʨ a ʦʧʨʝʜʝʣʷʣʩʷ ʧʦ ʬʦʨʤʫʣʝ ʇ3.57 [2]: 

ὥ
ς ὒ

Ὠ
 (18) 

ʇʘʨʘʤʝʪʨ b ʦʧʨʝʜʝʣʷʣʩʷ ʧʦ ʬʦʨʤʫʣʝ ʇ3.57.1 [2]: 

ὦ
ς ὢ

Ὠ
 (19) 

ʇʘʨʘʤʝʪʨ A ʦʧʨʝʜʝʣʷʣʩʷ ʧʦ ʬʦʨʤʫʣʝ ʇ3.57.2 [2]: 

ὃ ὥ ὦ ρ ς ὥ ὦ ρ ίὭὲ— (20) 

ʇʘʨʘʤʝʪʨ B ʦʧʨʝʜʝʣʷʣʩʷ ʧʦ ʬʦʨʤʫʣʝ ʇ3.57.3 [2]: 

ὄ ὥ ὦ ρ ς ὥ ὦ ρ ίὭὲ— (21) 

ʇʘʨʘʤʝʪʨ C ʦʧʨʝʜʝʣʷʣʩʷ ʧʦ ʬʦʨʤʫʣʝ ʇ3.57.4 [2]: 

ὅ ρ ὦ ρὧέί— (22) 

ʇʘʨʘʤʝʪʨ D ʦʧʨʝʜʝʣʷʣʩʷ ʧʦ ʬʦʨʤʫʣʝ ʇ3.57.5 [2]: 

Ὀ
ὦ ρ

ὦ ρ
 

(23) 

ʇʘʨʘʤʝʪʨ E ʦʧʨʝʜʝʣʷʣʩʷ ʧʦ ʬʦʨʤʫʣʝ ʇ3.57.6 [2]: 

Ὁ
ὥ ὧέί—

ὦ ὥ ίὭὲ—
 (24) 

ʇʘʨʘʤʝʪʨ F ʦʧʨʝʜʝʣʷʣʩʷ ʧʦ ʬʦʨʤʫʣʝ ʇ3.57.7 [2]: 

Ὂ ὦ ρ (25) 

ʂʦʵʬʬʠʮʠʝʥʪ ʧʨʦʧʫʩʢʘʥʠʷ ʘʪʤʦʩʬʝʨʳ Ű ʜʣʷ ʧʦʞʘʨʘ ʧʨʦʣʠʚʘ 

ʦʧʨʝʜʝʣʷʣʩʷ ʧʦ ʬʦʨʤʫʣʝ ʇ3.62 [2]: 

† Ὡὼὴχ ρπ ὢ πȟυ Ὠ  (26) 
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ʛʜʝ X - ʨʘʩʩʪʦʷʥʠʝ ʦʪ ʛʝʦʤʝʪʨʠʯʝʩʢʦʛʦ ʮʝʥʪʨʘ ʧʨʦʣʠʚʘ ʜʦ ʦʙʣʫʯʘʝʤʦʛʦ ʦʙʲʝʢʪʘ, 

ʤ. 

 

ʌʘʢʪʦʨ ʦʙʣʫʯʝʥʥʦʩʪʠ ʜʣʷ ʚʝʨʪʠʢʘʣʴʥʳʭ ʧʣʦʱʘʜʦʢ Fv ʦʧʨʝʜʝʣʷʣʩʷ ʧʦ 

ʬʦʨʤʫʣʝ ʇ3.55 [2]: 

Ὂ
ρ

“
Ὁ ὥὶὧὸὫὈ

Ὁ
ὥ ὦ ρ ς ὦ ρ ὥ ÓÉÎ—

ὃ ὄ

ὥὶὧὸὫ
ὃ Ὀ

ὄ
ÃÏÓ—

ὅ

ὥὶὧὸὫ
ὥ ὦ Ὂ ÓÉÎ—

Ὂ ὅ
ὥὶὧὸὫ

Ὂ ÓÉÎ—

Ὂ ὅ
 

(27) 

ʌʘʢʪʦʨ ʦʙʣʫʯʝʥʥʦʩʪʠ ʜʣʷ ʛʦʨʠʟʦʥʪʘʣʴʥʳʭ ʧʣʦʱʘʜʦʢ Fv ʦʧʨʝʜʝʣʷʣʩʷ 

ʧʦ ʬʦʨʤʫʣʝ ʇ3.56 [2]: 

Ὂ
ρ

“
ὥὶὧὸὫ

ρ

Ὀ

ÓÉÎ—

ὅ
ὥὶὧὸὫ

ὥ ὦ Ὂ ÓÉÎ—

Ὂ ὅ
ὥὶὧὸὫ

Ὂ ÓÉÎ—

Ὂ ὅ

ὥ ὦ ρ ς ὦ ρ ὥ ὦ ÓÉÎ—

ὃ ὄ

ὥὶὧὸὫ
ὃ Ὀ

ὄ
 

(28) 

ʋʛʣʦʚʦʡ ʢʦʵʬʬʠʮʠʝʥʪ ʦʙʣʫʯʝʥʥʦʩʪʠ Fq ʦʧʨʝʜʝʣʷʣʩʷ ʧʦ ʬʦʨʤʫʣʝ 

ʇ3.54 [2]: 

Ὂ Ὂ Ὂ (29) 

ʀʥʪʝʥʩʠʚʥʦʩʪʴ ʪʝʧʣʦʚʦʛʦ ʠʟʣʫʯʝʥʠʷ q, ʢɺʪ/ʤ2 ʦʧʨʝʜʝʣʷʣʩʷ ʧʦ 

ʬʦʨʤʫʣʝ ʇ3.52 [2]: 
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ή Ὁ Ὂ † (30) 

ʀʥʪʝʥʩʠʚʥʦʩʪʴ ʪʝʧʣʦʚʦʛʦ ʠʟʣʫʯʝʥʠʷ ʨʘʩʩʯʠʪʳʚʘʣʘʩʴ ʜʦ ʟʥʘʯʝʥʠʷ 1.4 

ʢɺʪ (ɹʝʟ ʥʝʛʘʪʠʚʥʳʭ ʧʦʩʣʝʜʩʪʚʠʡ ʚ ʪʝʯʝʥʠʝ ʜʣʠʪʝʣʴʥʦʛʦ ʚʨʝʤʝʥʠ). 

 
ʈʠʩʫʥʦʢ 3 ï ɻʨʘʬʠʢ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʪʝʧʣʦʚʦʛʦ ʠʟʣʫʯʝʥʠʷ 

ʆʧʨʝʜʝʣʝʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʚʦʣʥʳ ʜʘʚʣʝʥʠʷ ʧʨʠ ʩʛʦʨʘʥʠʠ 

ʧʘʨʦʚʦʟʜʫʰʥʦʛʦ ʦʙʣʘʢʘ (ʩʮʝʥʘʨʠʡ ˉ 3,7) 

ʆʞʠʜʘʝʤʳʡ ʨʝʞʠʤ ʩʛʦʨʘʥʠʷ ʦʙʣʘʢʘ ʦʧʨʝʜʝʣʷʣʩʷ ʩʦʛʣʘʩʥʦ ʪʘʙʣʠʮʝ 

ʇ3.3 [1]:  

ʢʣʘʩʩ 5 - ʜʝʬʣʘʛʨʘʮʠʷ. 

ɺʠʜʠʤʘʷ ʩʢʦʨʦʩʪʴ ʬʨʦʥʪʘ ʧʣʘʤʝʥʠ U, ʦʧʨʝʜʝʣʷʝʪʩʷ ʜʣʷ 

ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʨʝʞʠʤʘ ʧʦ ʬʦʨʤʫʣʝ ʇ3.37 [2]: 

ό Ὧ ὓ ϳ (31) 

ʛʜʝ k1  - ʢʦʥʩʪʘʥʪʘ, ʨʘʚʥʘʷ 26; 

M - ʤʘʩʩʘ ʛʦʨʶʯʝʛʦ ʚʝʱʝʩʪʚʘ ʩʦʜʝʨʞʘʱʝʛʦʩʷ ʚ ʦʙʣʘʢʝ, ʢʛ. 

 

u = 43 Ĭ 125,781/6 = 96,251 ʤ/c 

ʋʜʝʣʴʥʦʝ ʵʥʝʨʛʦʚʳʜʝʣʝʥʠʝ Eʫʜ ʦʧʨʝʜʝʣʷʣʦʩʴ ʧʦ ʬʦʨʤʫʣʝ: 

Ὁ̔ ̅ Ὁ̔  ̅ (32) 

ʛʜʝ ɓ - ʢʦʨʨʝʢʪʠʨʦʚʦʯʥʳʡ ʧʘʨʘʤʝʪʨ; 

Eʫʜ0 - ʫʜʝʣʴʥʘʷ ʪʝʧʣʦʪʘ ʩʛʦʨʘʥʠʷ ʪʠʧʠʯʥʳʭ ʫʛʣʝʚʦʜʦʨʦʜʦʚ (44) 

 

Eʫʜ = 1 Ĭ 44 = 44 ʄɼʞ/ʢʛ 
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ʀʟʤ. ʂʦʣ.ʫʯ. ʃʠʩʪ ˉʜʦʢ. ʇʦʜʧʠʩʴ ɼʘʪʘ 

ʕʬʬʝʢʪʠʚʥʳʡ ʵʥʝʨʛʦʟʘʧʘʩ, ʦʧʨʝʜʝʣʷʣʩʷ ʩ ʫʯʝʪʦʤ ʫʜʚʦʝʥʠʷ 

ʵʥʝʨʛʦʟʘʧʘʩʘ, ʧʦ ʬʦʨʤʫʣʝ ʇ3.36 [2]: 

Ὁ ὓ Ὁ̔ ̅ ς (33) 

E = 44 Ĭ 125,78 Ĭ 106Ĭ2 = 110Ĭ108  ɼʞ 

ɹʝʟʨʘʟʤʝʨʥʦʝ ʨʘʩʩʪʦʷʥʠʝ ʦʪ ʮʝʥʪʨʘ ʦʙʣʘʢʘ Rx ʦʧʨʝʜʝʣʷʣʦʩʴ ʧʦ 

ʬʦʨʤʫʣʝ ʇ3.39 [2]: 

Ὑ ὙȾὉȾὖ ϳ (34) 

ʛʜʝ R - ʨʘʩʩʪʦʷʥʠʝ ʦʪ ʮʝʥʪʨʘ ʦʙʣʘʢʘ, ʤ; 

P0 - ʘʪʤʦʩʬʝʨʥʦʝ ʜʘʚʣʝʥʠʝ, ʇʘ; 

E - ʵʬʬʝʢʪʠʚʥʳʡ ʵʥʝʨʛʦʟʘʧʘʩ ʩʤʝʩʠ, ɼʞ. 

 

ɿʥʘʯʝʥʠʝ ʧʘʨʘʤʝʪʨʘ W ʦʧʨʝʜʝʣʷʣʦʩʴ ʧʦ ʬʦʨʤʫʣʝ ʇ3.46 [2]: 

ὡ
ό

ὅ

„ ρ

„
 (35) 

ʛʜʝ ů - ʩʪʝʧʝʥʴ ʨʘʩʰʠʨʝʥʠʷ ʧʨʦʜʫʢʪʦʚ ʩʛʦʨʘʥʠʷ (ʜʣʷ ʛʘʟʦʧʘʨʦʚʦʟʜʫʰʥʳʭ ʩʤʝʩʝʡ 

ʜʦʧʫʩʢʘʝʪʩʷ ʧʨʠʥʠʤʘʪʴ 7); 

u - ʚʠʜʠʤʘʷ ʩʢʦʨʦʩʪʴ ʬʨʦʥʪʘ ʧʣʘʤʝʥʠ, ʤ/ʩ; 

C0  - ʩʢʦʨʦʩʪʴ ʟʚʫʢʘ ʤ/c. 

 

ɺʝʣʠʯʠʥʳ ʙʝʟʨʘʟʤʝʨʥʦʛʦ ʜʘʚʣʝʥʠʷ Px1 ʦʧʨʝʜʝʣʷʣʦʩʴ ʧʦ ʬʦʨʤʫʣʝ 

ʇ3.44 [2]: 

ὖ
ό

ὅ

„ ρ

„

πȟψσ

Ὑ

πȟρτ

Ὑ
 (36) 

ɺʝʣʠʯʠʥʳ ʙʝʟʨʘʟʤʝʨʥʦʛʦ ʜʘʚʣʝʥʠʷ Ix1 ʦʧʨʝʜʝʣʷʣʦʩʴ ʧʦ ʬʦʨʤʫʣʝ 

ʇ3.45 [2]: 

Ὅ ὡ ρ πȟτ ὡ
πȟπφ

Ὑ

πȟπρ

Ὑ

πȟππςυ

Ὑ
 (37) 

ʈʘʟʤʝʨʥʘʷ ʚʝʣʠʯʠʥʘ ʠʟʙʳʪʦʯʥʦʛʦ ʜʘʚʣʝʥʠʷ P ʦʧʨʝʜʝʣʷʣʘʩʴ ʧʦ 

ʬʦʨʤʫʣʝ ʇ3.42 [2]: 
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ʀʟʤ. ʂʦʣ.ʫʯ. ʃʠʩʪ ˉʜʦʢ. ʇʦʜʧʠʩʴ ɼʘʪʘ 

ῳὖ ὖὖ (38) 

ʈʘʟʤʝʨʥʘʷ ʚʝʣʠʯʠʥʘ ʠʤʧʫʣʴʩʘ ʬʘʟʳ ʩʞʘʪʠʷ I+ ʦʧʨʝʜʝʣʷʣʘʩʴ ʧʦ 

ʬʦʨʤʫʣʝ ʇ3.43 [2]: 

Ὅ Ὅὖ
ϳ
ὉϳȾὅ (39) 

 
ʈʠʩʫʥʦʢ 4 ï ɻʨʘʬʠʢ ʧʘʨʘʤʝʪʨʦʚ ʩʛʦʨʘʥʠʷ ʧʘʨʦʚʦʟʜʫʰʥʦʛʦ ʦʙʣʘʢʘ ʩ ʠʟʙʳʪʦʯʥʳʤ ʜʘʚʣʝʥʠʝʤ 

 
ʈʠʩʫʥʦʢ 5 ï ɻʨʘʬʠʢ ʧʘʨʘʤʝʪʨʦʚ ʩʛʦʨʘʥʠʷ ʧʘʨʦʚʦʟʜʫʰʥʦʛʦ ʦʙʣʘʢʘ ʩ ʠʟʙʳʪʦʯʥʳʤ ʜʘʚʣʝʥʠʝʤ 

ʈʘʩʯʝʪ ʨʘʜʠʫʩʘ ʚʦʟʜʝʡʩʪʚʠʷ ʧʨʦʜʫʢʪʦʚ ʩʛʦʨʘʥʠʷ ʧʘʨʦʚʦʟʜʫʰʥʦʛʦ 

ʦʙʣʘʢʘ ʚ ʩʣʫʯʘʝ ʚʦʟʜʝʡʩʪʚʠʷ ʧʦʞʘʨʘ-ʚʩʧʳʰʢʠ (ʩʮʝʥʘʨʠʡ ˉ 2,6) 

ʇʣʦʪʥʦʩʪʴ ʚʝʱʝʩʪʚʘ ɟ ʧʨʠ ʨʘʩʯʝʪʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ ʠ ʘʪʤʦʩʬʝʨʥʦʤ 

ʜʘʚʣʝʥʠʠ ʚʳʯʠʩʣʷʣʘʩʴ ʧʦ ʬʦʨʤʫʣʝ ɸ.2 [3]: 

”
˙

ὠ ρ πȟππσφχὸ
 (40) 

ʛʜʝ M ï ʤʦʣʷʨʥʘʷ ʤʘʩʩʘ, ʤ3Ĭ ʢʤʦʣʴ-1; 

V0 ï ʤʦʣʴʥʳʡ ʦʙʲʝʤ, ʨʘʚʥʳʡ 22,413 ʤ3Ĭ ʢʤʦʣʴ-1; 

tp ï ʨʘʩʯʝʪʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ, Áʉ. 
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ʀʟʤ. ʂʦʣ.ʫʯ. ʃʠʩʪ ˉʜʦʢ. ʇʦʜʧʠʩʴ ɼʘʪʘ 

 

ɟ = 101,1/22,413 Ĭ (1+0,00367 Ĭ 37.0)) = 3,971 ʢʛĬʤ-3 

ʈʘʜʠʫʩ Rʅʂʇʈ, ʦʛʨʘʥʠʯʠʚʘʶʱʠʡ ʦʙʣʘʩʪʴ ʢʦʥʮʝʥʪʨʘʮʠʡ, 

ʧʨʝʚʳʰʘʶʱʠʭ ʥʠʞʥʠʡ ʢʦʥʮʝʥʪʨʘʮʠʦʥʥʳʡ ʧʨʝʜʝʣ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ 

ʧʣʝʤʝʥʠ, ʦʧʨʝʜʝʣʷʣʩʷ ʧʦ ʬʦʨʤʫʣʝ ʇ3.32 [2]: 

Ὑ̊ ˗˜˝ χȟψ
ά

” ὅ̊ ˗˜˝

ȟ

 (41) 

ʛʜʝ m - ʤʘʩʩʘ ʚʝʱʝʩʪʚʘ ʧʦʩʪʫʧʠʚʰʝʛʦ ʚ ʦʪʢʨʳʪʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ʧʨʠ 

ʧʦʞʘʨʦʦʧʘʩʥʦʡ ʩʠʪʫʘʮʠʠ, ʢʛ; 

ɟ - ʧʣʦʪʥʦʩʪʴ ʛʦʨʶʯʝʛʦ ʛʘʟʘ ʧʨʠ ʨʘʩʯʝʪʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ ʠ ʘʪʤʦʩʬʝʨʥʦʤ 

ʜʘʚʣʝʥʠʠ, ʢʛ/ʤ3; 

Cʅʂʇʈ - ʥʠʞʥʠʡ ʢʦʥʮʝʥʪʨʘʮʠʦʥʥʳʡ ʧʨʝʜʝʣ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʧʣʘʤʝʥʠ, % ʦʙ. 

 

Rʅʂʇʈ =7,8Ĭ(125,78/3,971/0,83)0,33 =  25,94 ʤ. 

ɺʳʩʦʪʘ Zʅʂʇʈ ʦʛʨʘʥʠʯʠʚʘʶʱʘʷ ʦʙʣʘʩʪʴ ʢʦʥʮʝʥʪʨʘʮʠʡ, 

ʧʨʝʚʳʰʘʶʱʠʭ ʥʠʞʥʠʡ ʢʦʥʮʝʥʪʨʘʮʠʦʥʥʳʡ ʧʨʝʜʝʣ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ 

ʧʣʝʤʝʥʠ, ʦʧʨʝʜʝʣʷʣʘʩʴ ʧʦ ʬʦʨʤʫʣʝ ʇ3.33 [2]: 

ὤ̊ ˗˜˝ πȟςφ
ά

” ὅ̊ ˗˜˝

ȟ

 (42) 

ʛʜʝ m - ʤʘʩʩʘ ʚʝʱʝʩʪʚʘ ʧʦʩʪʫʧʠʚʰʝʛʦ ʚ ʦʪʢʨʳʪʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ʧʨʠ 

ʧʦʞʘʨʦʦʧʘʩʥʦʡ ʩʠʪʫʘʮʠʠ, ʢʛ; 

ɟ - ʧʣʦʪʥʦʩʪʴ ɻɻ ʠʣʠ ʧʘʨʦʚ ʃɺɾ ʧʨʠ ʨʘʩʯʝʪʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ ʠ ʘʪʤʦʩʬʝʨʥʦʤ 

ʜʘʚʣʝʥʠʠ, ʢʛ/ʤ3; 

Cʅʂʇʈ - ʥʠʞʥʠʡ ʢʦʥʮʝʥʪʨʘʮʠʦʥʥʳʡ ʧʨʝʜʝʣ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʧʣʘʤʝʥʠ, % ʦʙ. 

 

Zʅʂʇʈ = 0,26Ĭ(125,78/3,971/0,83)0,33 = 0,86 ʤ. 

ʈʘʜʠʫʩ ʚʦʟʜʝʡʩʪʚʠʷ ʚʳʩʦʢʦʪʝʤʧʝʨʘʪʫʨʥʳʭ ʧʨʦʜʫʢʪʦʚ ʩʛʦʨʘʥʠʷ ʧʨʠ 

ʧʦʞʘʨʝ ʚʩʧʳʰʢʝ RF ʦʧʨʝʜʝʣʷʣʩʷ ʧʦ ʬʦʨʤʫʣʝ: 

Ὑ ρȟςὙ̊ ˗˜ ̋ (43) 

RF =1,2 Ĭ 25,94 = 31,13 ʤ. 



 

 

      

 
ʃʠʩʪ 

      
40 

ʀʟʤ. ʂʦʣ.ʫʯ. ʃʠʩʪ ˉʜʦʢ. ʇʦʜʧʠʩʴ ɼʘʪʘ 

 
ʈʠʩʫʥʦʢ 6 ï ɻʨʘʬʠʢ ʧʦʪʝʥʮʠʘʣʴʥʦʛʦ ʨʠʩʢʘ ʜʣʷ ʦʙʲʝʢʪʘ ʊʈʂ  Nova (ʨʘʟʜʘʪʦʯʥʳʡ ʨʫʢʘʚ ʩ 

ʚʝʱʝʩʪʚʦʤ ɹʝʥʟʠʥ ɸʀ-100) 

ʈʘʟʜʘʪʦʯʥʳʡ ʨʫʢʘʚ ʩ ʚʝʱʝʩʪʚʦʤ ɹʝʥʟʠʥ ɸʀ-93 (ʣʝʪʥʠʡ) (ɻʆʉʊ 

2084-67) 

 
ʈʠʩʫʥʦʢ 7 ï ɼʝʨʝʚʦ ʨʘʟʚʠʪʠʷ ʧʦʞʘʨʦʦʧʘʩʥʳʭ ʩʦʙʳʪʠʡ ʜʣʷ ʠʥʠʮʠʠʨʫʶʱʝʛʦ ʩʦʙʳʪʠʷ 

ʈʘʟʛʝʨʤʝʪʠʟʘʮʠʷ ʪʨʫʙʦʧʨʦʚʦʜʘ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʘʷʩʷ  ʜʠʘʤʝʪʨʦʤ ʦʪʚʝʨʩʪʠʷ ʠʩʪʝʯʝʥʠʷ 12,5ʤʤ 

 
ʈʠʩʫʥʦʢ 8 ï ɼʝʨʝʚʦ ʨʘʟʚʠʪʠʷ ʧʦʞʘʨʦʦʧʘʩʥʳʭ ʩʦʙʳʪʠʡ ʜʣʷ ʠʥʠʮʠʠʨʫʶʱʝʛʦ ʩʦʙʳʪʠʷ ʈʘʟʨʳʚ 

ʊʘʙʣʠʮʘ 14 ï ʇʝʨʝʯʝʥʴ ʧʦʞʘʨʦʦʧʘʩʥʳʭ ʩʠʪʫʘʮʠʡ ʠ ʧʦʞʘʨʦʚ ʠ ʩʮʝʥʘʨʠʝʚ ʠʭ ʨʘʟʚʠʪʠʷ 
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ʀʟʤ. ʂʦʣ.ʫʯ. ʃʠʩʪ ˉʜʦʢ. ʇʦʜʧʠʩʴ ɼʘʪʘ 

(ʊʈʂ  Nova) 

ˉ 

ʩʮʝʥʘʨʠʷ 

ʀʥʠʮʠʠʨʫʶʱʠʝ 

ʩʦʙʳʪʠʝ ʧʦʞʘʨʦʦʧʘʩʥʦʡ 

ʩʠʪʫʘʮʠʠ/ʧʦʞʘʨʘ 

ʅʘʠʤʝʥʦʚʘʥʠʝ 

ʧʦʞʘʨʦʦʧʘʩʥʦʡ 

ʩʠʪʫʘʮʠʠ/ʧʦʞʘʨʘ 

ʋʯʪʝʥʥʳʝ 

ʢʦʵʬʬʠʮʠʝʥʪʳ 

ɺʝʨʦʷʪʥʦʩʪʴ 

9 ʈʘʟʛʝʨʤʝʪʠʟʘʮʠʷ 

ʪʨʫʙʦʧʨʦʚʦʜʘ, 

ʭʘʨʘʢʪʝʨʠʟʫʶʱʘʷʩʷ  

ʜʠʘʤʝʪʨʦʤ ʦʪʚʝʨʩʪʠʷ 

ʠʩʪʝʯʝʥʠʷ 12,5ʤʤ 

ʇʦʞʘʨ ʧʨʦʣʠʚʘ Pʪ=0 

Pʩ=0 
2,800ẗ10-8 

10 ʈʘʟʛʝʨʤʝʪʠʟʘʮʠʷ 

ʪʨʫʙʦʧʨʦʚʦʜʘ, 

ʭʘʨʘʢʪʝʨʠʟʫʶʱʘʷʩʷ  

ʜʠʘʤʝʪʨʦʤ ʦʪʚʝʨʩʪʠʷ 

ʠʩʪʝʯʝʥʠʷ 12,5ʤʤ 

ʊʝʧʣʦʚʦʝ ʠʟʣʫʯʝʥʠʝ 

ʧʦʞʘʨʘ-ʚʩʧʳʰʢʠ 

 

Pʩ=0 
3,076ẗ10-9 

11 ʈʘʟʛʝʨʤʝʪʠʟʘʮʠʷ 

ʪʨʫʙʦʧʨʦʚʦʜʘ, 

ʭʘʨʘʢʪʝʨʠʟʫʶʱʘʷʩʷ  

ʜʠʘʤʝʪʨʦʤ ʦʪʚʝʨʩʪʠʷ 

ʠʩʪʝʯʝʥʠʷ 12,5ʤʤ 

ɺʦʣʥʘ ʜʘʚʣʝʥʠʷ ʧʨʠ 

ʩʛʦʨʘʥʠʠ 

ʧʘʨʦʚʦʟʜʫʰʥʦʛʦ 

ʦʙʣʘʢʘ 

 

Pʩ=0 
2,675ẗ10-10 

12 ʈʘʟʛʝʨʤʝʪʠʟʘʮʠʷ 

ʪʨʫʙʦʧʨʦʚʦʜʘ, 

ʭʘʨʘʢʪʝʨʠʟʫʶʱʘʷʩʷ  

ʜʠʘʤʝʪʨʦʤ ʦʪʚʝʨʩʪʠʷ 

ʠʩʪʝʯʝʥʠʷ 12,5ʤʤ 

ʇʦʞʘʨ ʧʨʦʣʠʚʘ Pʪ=0 

Pʩ=0 
2,452ẗ10-8 

13 ʈʘʟʨʳʚ ʇʦʞʘʨ ʧʨʦʣʠʚʘ Pʪ=0 

Pʩ=0 
7,000ẗ10-9 

14 ʈʘʟʨʳʚ ʊʝʧʣʦʚʦʝ ʠʟʣʫʯʝʥʠʝ 

ʧʦʞʘʨʘ-ʚʩʧʳʰʢʠ 

 

Pʩ=0 
7,689ẗ10-10 

15 ʈʘʟʨʳʚ ɺʦʣʥʘ ʜʘʚʣʝʥʠʷ ʧʨʠ 

ʩʛʦʨʘʥʠʠ 

ʧʘʨʦʚʦʟʜʫʰʥʦʛʦ 

ʦʙʣʘʢʘ 

 

Pʩ=0 
6,686ẗ10-11 

16 ʈʘʟʨʳʚ ʇʦʞʘʨ ʧʨʦʣʠʚʘ Pʪ=0 

Pʩ=0 
6,129ẗ10-9 

ʛʜʝ Pʪ ï ʚʝʨʦʷʪʥʦʩʪʴ ʵʬʬʝʢʪʠʚʥʦʛʦ ʩʨʘʙʘʪʳʚʘʥʠʷ ʩʠʩʪʝʤʳ ʧʦʞʘʨʦʪʫʰʝʥʠʷ, Pʩ ï 

ʚʝʨʦʷʪʥʦʩʪʴ ʵʬʬʝʢʪʠʚʥʦʛʦ ʩʨʘʙʘʪʳʚʘʥʠʷ ʩʠʩʪʝʤʳ ʧʦʞʘʨʥʦʡ ʩʠʛʥʘʣʠʟʘʮʠʠ. 

 

ʈʘʩʯʝʪ ʥʝʦʙʭʦʜʠʤʳʭ ʧʘʨʘʤʝʪʨʦʚ ʜʣʷ ʩʮʝʥʘʨʠʝʚ ʩ 

ʠʥʠʮʠʠʨʫʶʱʠʤ ʩʦʙʳʪʠʝʤ ʈʘʟʛʝʨʤʝʪʠʟʘʮʠʷ ʪʨʫʙʦʧʨʦʚʦʜʘ, 

ʭʘʨʘʢʪʝʨʠʟʫʶʱʘʷʩʷ  ʜʠʘʤʝʪʨʦʤ ʦʪʚʝʨʩʪʠʷ ʠʩʪʝʯʝʥʠʷ 12,5ʤʤ 

Sʦʙ = 3,14*0,012+3,14Ĭ(12,5/1000)/2)2 = 4,369Ĭ10-4 ʤ2 

qʦʪ = 4,8/4,369Ĭ10-4Ĭ3,14Ĭ(12,5/1000)/2)2 = 1,348 ʤ3/ʯʘʩ 

V1 = 1,348/3600Ĭ120 = 0,16 ʤ3 

V2 = 3,14Ĭ0,012Ĭ4 = 0,001 ʤ3 
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ʀʟʤ. ʂʦʣ.ʫʯ. ʃʠʩʪ ˉʜʦʢ. ʇʦʜʧʠʩʴ ɼʘʪʘ 

V = 0,16 + 0,001 = 0,161 ʤ3 

Fʧ = 150Ĭ0,161 = 24,188 ʤ2 

mʧ = 0,161 Ĭ 745 = 120,136 ʢʛ 

PH = 104,123-664,976/(37+221,695) = 35,695 ʢʇʘ 

W = 10-6Ĭ1Ĭã98,2Ĭ35,695 = 3,537Ĭ10-4 

T = 120,136/(24,188Ĭ3,537Ĭ10-4) = 14041,103 c 

ʊʘʢ ʢʘʢ ʚʳʰʝʜʰʘʷ ʤʘʩʩʘ ʙʦʣʝʝ 20ʢʛ, T=min(T; 3600) 

T = 3600 c 

m = 3,537Ĭ10-4Ĭ24,188Ĭ3600= 30,802 ʢʛ 

ʈʘʩʯʝʪ ʥʝʦʙʭʦʜʠʤʳʭ ʧʘʨʘʤʝʪʨʦʚ ʜʣʷ ʩʮʝʥʘʨʠʝʚ ʩ 

ʠʥʠʮʠʠʨʫʶʱʠʤ ʩʦʙʳʪʠʝʤ ʈʘʟʨʳʚ 

Sʦʙ = 3,14*0,012+3,14Ĭ(20/1000)/2)2 = 6,283Ĭ10-4 ʤ2 

qʦʪ = 4,8/6,283Ĭ10-4Ĭ3,14Ĭ(20/1000)/2)2 = 2,4 ʤ3/ʯʘʩ 

V1 = 2,4/3600Ĭ120 = 0,16 ʤ3 

V2 = 3,14Ĭ0,012Ĭ4 = 0,001 ʤ3 

V = 0,16 + 0,001 = 0,161 ʤ3 

Fʧ = 150Ĭ0,161 = 24,188 ʤ2 

mʧ = 0,161 Ĭ 745 = 120,136 ʢʛ 

PH = 104,123-664,976/(37+221,695) = 35,695 ʢʇʘ 

W = 10-6Ĭ1Ĭã98,2Ĭ35,695 = 3,537Ĭ10-4 

T = 120,136/(24,188Ĭ3,537Ĭ10-4) = 14041,103 c 

ʊʘʢ ʢʘʢ ʚʳʰʝʜʰʘʷ ʤʘʩʩʘ ʙʦʣʝʝ 20ʢʛ, T=min(T; 3600) 

T = 3600 c 

m = 3,537Ĭ10-4Ĭ24,188Ĭ3600= 30,802 ʢʛ 

ʆʧʨʝʜʝʣʝʥʠʝ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʪʝʧʣʦʚʦʛʦ ʠʟʣʫʯʝʥʠʷ ʧʦʞʘʨʘ 

ʧʨʦʣʠʚʘ (ʩʮʝʥʘʨʠʡ ˉ 9,12,13,16) 

ʇʨʠʥʷʪʘ ʤʘʢʩʠʤʘʣʴʥʘʷ ʩʢʦʨʦʩʪʴ ʚʝʪʨʘ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʘʷ 

ʚʳʙʨʘʥʥʦʤʫ ʨʝʛʠʦʥʫ: 3,9 ʤ/c. 

ɟʧ = 101,3 Ĭ 98,2/(8,31 Ĭ (273,15+33) = 3,91 ʢʛ/ʤ3. 
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ʀʟʤ. ʂʦʣ.ʫʯ. ʃʠʩʪ ˉʜʦʢ. ʇʦʜʧʠʩʴ ɼʘʪʘ 

d = ã(4 Ĭ 24,188/3,14) = 5,551 ʤ2. 

ɿʥʘʯʝʥʠʷ ʩʨʝʜʥʝʧʦʚʝʨʭʥʦʩʪʥʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʪʝʧʣʦʚʦʛʦ ʠʟʣʫʯʝʥʠʷ 

ʧʣʘʤʝʥʠ Ef ʠ ʫʜʝʣʴʥʦʡ ʤʘʩʩʦʚʦʡ ʩʢʦʨʦʩʪʠ ʚʳʛʦʨʘʥʠʷ m' ʧʨʠʥʠʤʘʣʠʩʴ 

ʧʫʪʝʤ ʠʥʪʝʨʧʦʣʷʮʠʠ ʟʥʘʯʝʥʠʡ ʪʘʙʣʠʮʳ ʇ3.4 [1]: 

m' = 0,06 ʢʛ/(ʤ2 Ĭ c); 

Ef = 60 ʢɺʪ/ʤ2. 

u* = 3,9/(0,06 Ĭ 9,81 Ĭ 5,551/3,91)1/3 = 4,141. 

ɟa = 101,3  Ĭ 28,98/(8.31 Ĭ (273,15+37) = 1,139 ʢʛ/ʤ3. 

L = 55 Ĭ 5,551 Ĭ (0,06/(1,139 Ĭ ã(9,81 Ĭ 5,551))0,67) Ĭ 4,1410,21 = 15,005 

ʤ. 

ɗ = arccos(u*
-0,5) = 1,057 ʨʘʜ. 

ʀʥʪʝʥʩʠʚʥʦʩʪʴ ʪʝʧʣʦʚʦʛʦ ʠʟʣʫʯʝʥʠʷ ʨʘʩʩʯʠʪʳʚʘʣʘʩʴ ʜʦ ʟʥʘʯʝʥʠʷ 1.4 

ʢɺʪ (ɹʝʟ ʥʝʛʘʪʠʚʥʳʭ ʧʦʩʣʝʜʩʪʚʠʡ ʚ ʪʝʯʝʥʠʝ ʜʣʠʪʝʣʴʥʦʛʦ ʚʨʝʤʝʥʠ). 

 
ʈʠʩʫʥʦʢ 9 ï ɻʨʘʬʠʢ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʪʝʧʣʦʚʦʛʦ ʠʟʣʫʯʝʥʠʷ 

ʆʧʨʝʜʝʣʝʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʚʦʣʥʳ ʜʘʚʣʝʥʠʷ ʧʨʠ ʩʛʦʨʘʥʠʠ 

ʧʘʨʦʚʦʟʜʫʰʥʦʛʦ ʦʙʣʘʢʘ (ʩʮʝʥʘʨʠʡ ˉ 11,15) 

ʆʞʠʜʘʝʤʳʡ ʨʝʞʠʤ ʩʛʦʨʘʥʠʷ ʦʙʣʘʢʘ ʦʧʨʝʜʝʣʷʣʩʷ ʩʦʛʣʘʩʥʦ ʪʘʙʣʠʮʝ 

ʇ3.3 [1]:  

ʢʣʘʩʩ 5 - ʜʝʬʣʘʛʨʘʮʠʷ. 

u = 43 Ĭ 30,8021/6 = 76,131 ʤ/c 

Eʫʜ = 1 Ĭ 44 = 44 ʄɼʞ/ʢʛ 
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ʀʟʤ. ʂʦʣ.ʫʯ. ʃʠʩʪ ˉʜʦʢ. ʇʦʜʧʠʩʴ ɼʘʪʘ 

E = 44 Ĭ 30,802 Ĭ 106Ĭ2 = 271Ĭ107  ɼʞ 

 
ʈʠʩʫʥʦʢ 10 ï ɻʨʘʬʠʢ ʧʘʨʘʤʝʪʨʦʚ ʩʛʦʨʘʥʠʷ ʧʘʨʦʚʦʟʜʫʰʥʦʛʦ ʦʙʣʘʢʘ ʩ ʠʟʙʳʪʦʯʥʳʤ ʜʘʚʣʝʥʠʝʤ 

 
ʈʠʩʫʥʦʢ 11 ï ɻʨʘʬʠʢ ʧʘʨʘʤʝʪʨʦʚ ʩʛʦʨʘʥʠʷ ʧʘʨʦʚʦʟʜʫʰʥʦʛʦ ʦʙʣʘʢʘ ʩ ʠʟʙʳʪʦʯʥʳʤ ʜʘʚʣʝʥʠʝʤ 

ʈʘʩʯʝʪ ʨʘʜʠʫʩʘ ʚʦʟʜʝʡʩʪʚʠʷ ʧʨʦʜʫʢʪʦʚ ʩʛʦʨʘʥʠʷ ʧʘʨʦʚʦʟʜʫʰʥʦʛʦ 

ʦʙʣʘʢʘ ʚ ʩʣʫʯʘʝ ʚʦʟʜʝʡʩʪʚʠʷ ʧʦʞʘʨʘ-ʚʩʧʳʰʢʠ (ʩʮʝʥʘʨʠʡ ˉ 10,14) 

ɟ = 98,2/22,413 Ĭ (1+0,00367 Ĭ 37.0)) = 3,858 ʢʛĬʤ-3 

Rʅʂʇʈ =7,8Ĭ(30,802/3,858/1,06)0,33 =  15,19 ʤ. 

Zʅʂʇʈ = 0,26Ĭ(30,802/3,858/1,06)0,33 = 0,51 ʤ. 

RF =1,2 Ĭ 15,19 = 18,23 ʤ. 
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ʀʟʤ. ʂʦʣ.ʫʯ. ʃʠʩʪ ˉʜʦʢ. ʇʦʜʧʠʩʴ ɼʘʪʘ 

 
ʈʠʩʫʥʦʢ 12 ï ɻʨʘʬʠʢ ʧʦʪʝʥʮʠʘʣʴʥʦʛʦ ʨʠʩʢʘ ʜʣʷ ʦʙʲʝʢʪʘ ʊʈʂ  Nova (ʨʘʟʜʘʪʦʯʥʳʡ ʨʫʢʘʚ ʩ 

ʚʝʱʝʩʪʚʦʤ ɹʝʥʟʠʥ ɸʀ-93 (ʣʝʪʥʠʡ) (ɻʆʉʊ 2084-67)) 

ʈʘʟʜʘʪʦʯʥʳʡ ʨʫʢʘʚ ʩ ʚʝʱʝʩʪʚʦʤ ɹʝʥʟʠʥ ɸʀ-95 

 
ʈʠʩʫʥʦʢ 13 ï ɼʝʨʝʚʦ ʨʘʟʚʠʪʠʷ ʧʦʞʘʨʦʦʧʘʩʥʳʭ ʩʦʙʳʪʠʡ ʜʣʷ ʠʥʠʮʠʠʨʫʶʱʝʛʦ ʩʦʙʳʪʠʷ 

ʈʘʟʛʝʨʤʝʪʠʟʘʮʠʷ ʪʨʫʙʦʧʨʦʚʦʜʘ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʘʷʩʷ  ʜʠʘʤʝʪʨʦʤ ʦʪʚʝʨʩʪʠʷ ʠʩʪʝʯʝʥʠʷ 12,5ʤʤ 

 
ʈʠʩʫʥʦʢ 14 ï ɼʝʨʝʚʦ ʨʘʟʚʠʪʠʷ ʧʦʞʘʨʦʦʧʘʩʥʳʭ ʩʦʙʳʪʠʡ ʜʣʷ ʠʥʠʮʠʠʨʫʶʱʝʛʦ ʩʦʙʳʪʠʷ ʈʘʟʨʳʚ 

ʊʘʙʣʠʮʘ 15 ï ʇʝʨʝʯʝʥʴ ʧʦʞʘʨʦʦʧʘʩʥʳʭ ʩʠʪʫʘʮʠʡ ʠ ʧʦʞʘʨʦʚ ʠ ʩʮʝʥʘʨʠʝʚ ʠʭ ʨʘʟʚʠʪʠʷ 

(ʊʈʂ  Nova) 

0

1E-08

2E-08

3E-08

4E-08

5E-08

6E-08

7E-08

8E-08

0 5 10 15 20 25 30 35

ʇ
ʦ
ʪ
ʝ
ʥ
ʮ
ʠ
ʘ
ʣ
ʴ
ʥ
ʳ
ʡ
 
ʨ
ʠ
ʩ
ʢ

ʈʘʩʩʪʦʷʥʠʝ, ʤ.



 

 

      

 
ʃʠʩʪ 

      
46 

ʀʟʤ. ʂʦʣ.ʫʯ. ʃʠʩʪ ˉʜʦʢ. ʇʦʜʧʠʩʴ ɼʘʪʘ 

ˉ 

ʩʮʝʥʘʨʠʷ 

ʀʥʠʮʠʠʨʫʶʱʠʝ 

ʩʦʙʳʪʠʝ ʧʦʞʘʨʦʦʧʘʩʥʦʡ 

ʩʠʪʫʘʮʠʠ/ʧʦʞʘʨʘ 

ʅʘʠʤʝʥʦʚʘʥʠʝ 

ʧʦʞʘʨʦʦʧʘʩʥʦʡ 

ʩʠʪʫʘʮʠʠ/ʧʦʞʘʨʘ 

ʋʯʪʝʥʥʳʝ 

ʢʦʵʬʬʠʮʠʝʥʪʳ 

ɺʝʨʦʷʪʥʦʩʪʴ 

17 ʈʘʟʛʝʨʤʝʪʠʟʘʮʠʷ 

ʪʨʫʙʦʧʨʦʚʦʜʘ, 

ʭʘʨʘʢʪʝʨʠʟʫʶʱʘʷʩʷ  

ʜʠʘʤʝʪʨʦʤ ʦʪʚʝʨʩʪʠʷ 

ʠʩʪʝʯʝʥʠʷ 12,5ʤʤ 

ʇʦʞʘʨ ʧʨʦʣʠʚʘ Pʪ=0 

Pʩ=0 
2,800ẗ10-8 

18 ʈʘʟʛʝʨʤʝʪʠʟʘʮʠʷ 

ʪʨʫʙʦʧʨʦʚʦʜʘ, 

ʭʘʨʘʢʪʝʨʠʟʫʶʱʘʷʩʷ  

ʜʠʘʤʝʪʨʦʤ ʦʪʚʝʨʩʪʠʷ 

ʠʩʪʝʯʝʥʠʷ 12,5ʤʤ 

ʊʝʧʣʦʚʦʝ ʠʟʣʫʯʝʥʠʝ 

ʧʦʞʘʨʘ-ʚʩʧʳʰʢʠ 

 

Pʩ=0 
3,076ẗ10-9 

19 ʈʘʟʛʝʨʤʝʪʠʟʘʮʠʷ 

ʪʨʫʙʦʧʨʦʚʦʜʘ, 

ʭʘʨʘʢʪʝʨʠʟʫʶʱʘʷʩʷ  

ʜʠʘʤʝʪʨʦʤ ʦʪʚʝʨʩʪʠʷ 

ʠʩʪʝʯʝʥʠʷ 12,5ʤʤ 

ɺʦʣʥʘ ʜʘʚʣʝʥʠʷ ʧʨʠ 

ʩʛʦʨʘʥʠʠ 

ʧʘʨʦʚʦʟʜʫʰʥʦʛʦ 

ʦʙʣʘʢʘ 

 

Pʩ=0 
2,675ẗ10-10 

20 ʈʘʟʛʝʨʤʝʪʠʟʘʮʠʷ 

ʪʨʫʙʦʧʨʦʚʦʜʘ, 

ʭʘʨʘʢʪʝʨʠʟʫʶʱʘʷʩʷ  

ʜʠʘʤʝʪʨʦʤ ʦʪʚʝʨʩʪʠʷ 

ʠʩʪʝʯʝʥʠʷ 12,5ʤʤ 

ʇʦʞʘʨ ʧʨʦʣʠʚʘ Pʪ=0 

Pʩ=0 
2,452ẗ10-8 

21 ʈʘʟʨʳʚ ʇʦʞʘʨ ʧʨʦʣʠʚʘ Pʪ=0 

Pʩ=0 
4,900ẗ10-8 

22 ʈʘʟʨʳʚ ʊʝʧʣʦʚʦʝ ʠʟʣʫʯʝʥʠʝ 

ʧʦʞʘʨʘ-ʚʩʧʳʰʢʠ 

 

Pʩ=0 

4,436ẗ10-9 

23 ʈʘʟʨʳʚ ɺʦʣʥʘ ʜʘʚʣʝʥʠʷ ʧʨʠ 

ʩʛʦʨʘʥʠʠ 

ʧʘʨʦʚʦʟʜʫʰʥʦʛʦ 

ʦʙʣʘʢʘ 

 

Pʩ=0 
1,401ẗ10-9 

24 ʈʘʟʨʳʚ ʇʦʞʘʨ ʧʨʦʣʠʚʘ Pʪ=0 

Pʩ=0 
4,280ẗ10-8 

ʛʜʝ Pʪ ï ʚʝʨʦʷʪʥʦʩʪʴ ʵʬʬʝʢʪʠʚʥʦʛʦ ʩʨʘʙʘʪʳʚʘʥʠʷ ʩʠʩʪʝʤʳ ʧʦʞʘʨʦʪʫʰʝʥʠʷ, Pʩ ï 

ʚʝʨʦʷʪʥʦʩʪʴ ʵʬʬʝʢʪʠʚʥʦʛʦ ʩʨʘʙʘʪʳʚʘʥʠʷ ʩʠʩʪʝʤʳ ʧʦʞʘʨʥʦʡ ʩʠʛʥʘʣʠʟʘʮʠʠ. 

 

ʈʘʩʯʝʪ ʥʝʦʙʭʦʜʠʤʳʭ ʧʘʨʘʤʝʪʨʦʚ ʜʣʷ ʩʮʝʥʘʨʠʝʚ ʩ 

ʠʥʠʮʠʠʨʫʶʱʠʤ ʩʦʙʳʪʠʝʤ ʈʘʟʛʝʨʤʝʪʠʟʘʮʠʷ ʪʨʫʙʦʧʨʦʚʦʜʘ, 

ʭʘʨʘʢʪʝʨʠʟʫʶʱʘʷʩʷ  ʜʠʘʤʝʪʨʦʤ ʦʪʚʝʨʩʪʠʷ ʠʩʪʝʯʝʥʠʷ 12,5ʤʤ 

Sʦʙ = 3,14*0,012+3,14Ĭ(12,5/1000)/2)2 = 4,369Ĭ10-4 ʤ2 

qʦʪ = 4,8/4,369Ĭ10-4Ĭ3,14Ĭ(12,5/1000)/2)2 = 1,348 ʤ3/ʯʘʩ 

V1 = 1,348/3600Ĭ120 = 0,16 ʤ3 

V2 = 3,14Ĭ0,012Ĭ4 = 0,001 ʤ3 

V = 0,16 + 0,001 = 0,161 ʤ3 
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ʀʟʤ. ʂʦʣ.ʫʯ. ʃʠʩʪ ˉʜʦʢ. ʇʦʜʧʠʩʴ ɼʘʪʘ 

Fʧ = 150Ĭ0,161 = 24,188 ʤ2 

mʧ = 0,161 Ĭ 756 = 121,91 ʢʛ 

PH = 104,892-691,456/(37+267,89) = 420,43 ʢʇʘ 

W = 10-6Ĭ1Ĭã99,1Ĭ420,43 = 0,004 

T = 121,91/(24,188Ĭ0,004) = 1204,205 c 

m = 0,004Ĭ24,188Ĭ1204,205= 121,91 ʢʛ 

ʈʘʩʯʝʪ ʥʝʦʙʭʦʜʠʤʳʭ ʧʘʨʘʤʝʪʨʦʚ ʜʣʷ ʩʮʝʥʘʨʠʝʚ ʩ 

ʠʥʠʮʠʠʨʫʶʱʠʤ ʩʦʙʳʪʠʝʤ ʈʘʟʨʳʚ 

Sʦʙ = 3,14*0,012+3,14Ĭ(20/1000)/2)2 = 6,283Ĭ10-4 ʤ2 

qʦʪ = 4,8/6,283Ĭ10-4Ĭ3,14Ĭ(20/1000)/2)2 = 2,4 ʤ3/ʯʘʩ 

V1 = 2,4/3600Ĭ120 = 0,16 ʤ3 

V2 = 3,14Ĭ0,012Ĭ4 = 0,001 ʤ3 

V = 0,16 + 0,001 = 0,161 ʤ3 

Fʧ = 150Ĭ0,161 = 24,188 ʤ2 

mʧ = 0,161 Ĭ 756 = 121,91 ʢʛ 

PH = 104,892-691,456/(37+267,89) = 420,43 ʢʇʘ 

W = 10-6Ĭ1Ĭã99,1Ĭ420,43 = 0,004 

T = 121,91/(24,188Ĭ0,004) = 1204,205 c 

m = 0,004Ĭ24,188Ĭ1204,205= 121,91 ʢʛ 

ʆʧʨʝʜʝʣʝʥʠʝ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʪʝʧʣʦʚʦʛʦ ʠʟʣʫʯʝʥʠʷ ʧʦʞʘʨʘ 

ʧʨʦʣʠʚʘ (ʩʮʝʥʘʨʠʡ ˉ 17,20,21,24) 

ʇʨʠʥʷʪʘ ʤʘʢʩʠʤʘʣʴʥʘʷ ʩʢʦʨʦʩʪʴ ʚʝʪʨʘ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʘʷ 

ʚʳʙʨʘʥʥʦʤʫ ʨʝʛʠʦʥʫ: 3,9 ʤ/c. 

ɟʧ = 101,3 Ĭ 99,1/(8,31 Ĭ (273,15+0) = 4,423 ʢʛ/ʤ3. 

d = ã(4 Ĭ 24,188/3,14) = 5,551 ʤ2. 

ɿʥʘʯʝʥʠʷ ʩʨʝʜʥʝʧʦʚʝʨʭʥʦʩʪʥʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʪʝʧʣʦʚʦʛʦ ʠʟʣʫʯʝʥʠʷ 

ʧʣʘʤʝʥʠ Ef ʠ ʫʜʝʣʴʥʦʡ ʤʘʩʩʦʚʦʡ ʩʢʦʨʦʩʪʠ ʚʳʛʦʨʘʥʠʷ m' ʧʨʠʥʠʤʘʣʠʩʴ 

ʧʫʪʝʤ ʠʥʪʝʨʧʦʣʷʮʠʠ ʟʥʘʯʝʥʠʡ ʪʘʙʣʠʮʳ ʇ3.4 [1]: 

m' = 0,06 ʢʛ/(ʤ2 Ĭ c); 
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ʀʟʤ. ʂʦʣ.ʫʯ. ʃʠʩʪ ˉʜʦʢ. ʇʦʜʧʠʩʴ ɼʘʪʘ 

Ef = 60 ʢɺʪ/ʤ2. 

u* = 3,9/(0,06 Ĭ 9,81 Ĭ 5,551/4,423)1/3 = 4,314. 

ɟa = 101,3  Ĭ 28,98/(8.31 Ĭ (273,15+37) = 1,139 ʢʛ/ʤ3. 

L = 55 Ĭ 5,551 Ĭ (0,06/(1,139 Ĭ ã(9,81 Ĭ 5,551))0,67) Ĭ 4,3140,21 = 15,135 

ʤ. 

ɗ = arccos(u*
-0,5) = 1,068 ʨʘʜ. 

ʀʥʪʝʥʩʠʚʥʦʩʪʴ ʪʝʧʣʦʚʦʛʦ ʠʟʣʫʯʝʥʠʷ ʨʘʩʩʯʠʪʳʚʘʣʘʩʴ ʜʦ ʟʥʘʯʝʥʠʷ 1.4 

ʢɺʪ (ɹʝʟ ʥʝʛʘʪʠʚʥʳʭ ʧʦʩʣʝʜʩʪʚʠʡ ʚ ʪʝʯʝʥʠʝ ʜʣʠʪʝʣʴʥʦʛʦ ʚʨʝʤʝʥʠ). 

 
ʈʠʩʫʥʦʢ 15 ï ɻʨʘʬʠʢ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʪʝʧʣʦʚʦʛʦ ʠʟʣʫʯʝʥʠʷ 

ʆʧʨʝʜʝʣʝʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʚʦʣʥʳ ʜʘʚʣʝʥʠʷ ʧʨʠ ʩʛʦʨʘʥʠʠ 

ʧʘʨʦʚʦʟʜʫʰʥʦʛʦ ʦʙʣʘʢʘ (ʩʮʝʥʘʨʠʡ ˉ 19,23) 

ʆʞʠʜʘʝʤʳʡ ʨʝʞʠʤ ʩʛʦʨʘʥʠʷ ʦʙʣʘʢʘ ʦʧʨʝʜʝʣʷʣʩʷ ʩʦʛʣʘʩʥʦ ʪʘʙʣʠʮʝ 

ʇ3.3 [1]:  

ʢʣʘʩʩ 5 - ʜʝʬʣʘʛʨʘʮʠʷ. 

u = 43 Ĭ 121,911/6 = 95,751 ʤ/c 

Eʫʜ = 1 Ĭ 44 = 44 ʄɼʞ/ʢʛ 

E = 44 Ĭ 121,91 Ĭ 106Ĭ2 = 107Ĭ108  ɼʞ 
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ʀʟʤ. ʂʦʣ.ʫʯ. ʃʠʩʪ ˉʜʦʢ. ʇʦʜʧʠʩʴ ɼʘʪʘ 

 
ʈʠʩʫʥʦʢ 16 ï ɻʨʘʬʠʢ ʧʘʨʘʤʝʪʨʦʚ ʩʛʦʨʘʥʠʷ ʧʘʨʦʚʦʟʜʫʰʥʦʛʦ ʦʙʣʘʢʘ ʩ ʠʟʙʳʪʦʯʥʳʤ ʜʘʚʣʝʥʠʝʤ 

 
ʈʠʩʫʥʦʢ 17 ï ɻʨʘʬʠʢ ʧʘʨʘʤʝʪʨʦʚ ʩʛʦʨʘʥʠʷ ʧʘʨʦʚʦʟʜʫʰʥʦʛʦ ʦʙʣʘʢʘ ʩ ʠʟʙʳʪʦʯʥʳʤ ʜʘʚʣʝʥʠʝʤ 

ʈʘʩʯʝʪ ʨʘʜʠʫʩʘ ʚʦʟʜʝʡʩʪʚʠʷ ʧʨʦʜʫʢʪʦʚ ʩʛʦʨʘʥʠʷ ʧʘʨʦʚʦʟʜʫʰʥʦʛʦ 

ʦʙʣʘʢʘ ʚ ʩʣʫʯʘʝ ʚʦʟʜʝʡʩʪʚʠʷ ʧʦʞʘʨʘ-ʚʩʧʳʰʢʠ (ʩʮʝʥʘʨʠʡ ˉ 18,22) 

ɟ = 99,1/22,413 Ĭ (1+0,00367 Ĭ 37.0)) = 3,893 ʢʛĬʤ-3 

Rʅʂʇʈ =7,8Ĭ(121,91/3,893/0,92)0,33 =  24,98 ʤ. 

Zʅʂʇʈ = 0,26Ĭ(121,91/3,893/0,92)0,33 = 0,83 ʤ. 

RF =1,2 Ĭ 24,98 = 29,98 ʤ. 
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ʀʟʤ. ʂʦʣ.ʫʯ. ʃʠʩʪ ˉʜʦʢ. ʇʦʜʧʠʩʴ ɼʘʪʘ 

 
ʈʠʩʫʥʦʢ 18 ï ɻʨʘʬʠʢ ʧʦʪʝʥʮʠʘʣʴʥʦʛʦ ʨʠʩʢʘ ʜʣʷ ʦʙʲʝʢʪʘ ʊʈʂ  Nova (ʨʘʟʜʘʪʦʯʥʳʡ ʨʫʢʘʚ ʩ 

ʚʝʱʝʩʪʚʦʤ ɹʝʥʟʠʥ ɸʀ-95) 

ʈʘʟʜʘʪʦʯʥʳʡ ʨʫʢʘʚ ʩ ʚʝʱʝʩʪʚʦʤ ɼʠʟʝʣʴʥʦʝ ʪʦʧʣʠʚʦ ʃ (ɻʆʉʊ 

305-73) 

 
ʈʠʩʫʥʦʢ 19 ï ɼʝʨʝʚʦ ʨʘʟʚʠʪʠʷ ʧʦʞʘʨʦʦʧʘʩʥʳʭ ʩʦʙʳʪʠʡ ʜʣʷ ʠʥʠʮʠʠʨʫʶʱʝʛʦ ʩʦʙʳʪʠʷ 

ʈʘʟʛʝʨʤʝʪʠʟʘʮʠʷ ʪʨʫʙʦʧʨʦʚʦʜʘ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʘʷʩʷ  ʜʠʘʤʝʪʨʦʤ ʦʪʚʝʨʩʪʠʷ ʠʩʪʝʯʝʥʠʷ 12,5ʤʤ 

 
ʈʠʩʫʥʦʢ 20 ï ɼʝʨʝʚʦ ʨʘʟʚʠʪʠʷ ʧʦʞʘʨʦʦʧʘʩʥʳʭ ʩʦʙʳʪʠʡ ʜʣʷ ʠʥʠʮʠʠʨʫʶʱʝʛʦ ʩʦʙʳʪʠʷ ʈʘʟʨʳʚ 

ʊʘʙʣʠʮʘ 16 ï ʇʝʨʝʯʝʥʴ ʧʦʞʘʨʦʦʧʘʩʥʳʭ ʩʠʪʫʘʮʠʡ ʠ ʧʦʞʘʨʦʚ ʠ ʩʮʝʥʘʨʠʝʚ ʠʭ ʨʘʟʚʠʪʠʷ 

(ʊʈʂ  Nova) 

ˉ 

ʩʮʝʥʘʨʠʷ 
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ʧʦʞʘʨʦʦʧʘʩʥʦʡ 

ʩʠʪʫʘʮʠʠ/ʧʦʞʘʨʘ 

ʋʯʪʝʥʥʳʝ 

ʢʦʵʬʬʠʮʠʝʥʪʳ 
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ʀʟʤ. ʂʦʣ.ʫʯ. ʃʠʩʪ ˉʜʦʢ. ʇʦʜʧʠʩʴ ɼʘʪʘ 

25 ʈʘʟʛʝʨʤʝʪʠʟʘʮʠʷ 

ʪʨʫʙʦʧʨʦʚʦʜʘ, 

ʭʘʨʘʢʪʝʨʠʟʫʶʱʘʷʩʷ  

ʜʠʘʤʝʪʨʦʤ ʦʪʚʝʨʩʪʠʷ 

ʠʩʪʝʯʝʥʠʷ 12,5ʤʤ 

ʇʦʞʘʨ ʧʨʦʣʠʚʘ Pʪ=0 

Pʩ=0 
2,800ẗ10-8 

26 ʈʘʟʛʝʨʤʝʪʠʟʘʮʠʷ 

ʪʨʫʙʦʧʨʦʚʦʜʘ, 

ʭʘʨʘʢʪʝʨʠʟʫʶʱʘʷʩʷ  

ʜʠʘʤʝʪʨʦʤ ʦʪʚʝʨʩʪʠʷ 

ʠʩʪʝʯʝʥʠʷ 12,5ʤʤ 

ʇʦʞʘʨ ʧʨʦʣʠʚʘ Pʪ=0 

Pʩ=0 

2,786ẗ10-8 

27 ʈʘʟʨʳʚ ʇʦʞʘʨ ʧʨʦʣʠʚʘ Pʪ=0 

Pʩ=0 
2,100ẗ10-8 

28 ʈʘʟʨʳʚ ʇʦʞʘʨ ʧʨʦʣʠʚʘ Pʪ=0 

Pʩ=0 
2,069ẗ10-8 

ʛʜʝ Pʪ ï ʚʝʨʦʷʪʥʦʩʪʴ ʵʬʬʝʢʪʠʚʥʦʛʦ ʩʨʘʙʘʪʳʚʘʥʠʷ ʩʠʩʪʝʤʳ ʧʦʞʘʨʦʪʫʰʝʥʠʷ, Pʩ ï 

ʚʝʨʦʷʪʥʦʩʪʴ ʵʬʬʝʢʪʠʚʥʦʛʦ ʩʨʘʙʘʪʳʚʘʥʠʷ ʩʠʩʪʝʤʳ ʧʦʞʘʨʥʦʡ ʩʠʛʥʘʣʠʟʘʮʠʠ. 

 

ʈʘʩʯʝʪ ʥʝʦʙʭʦʜʠʤʳʭ ʧʘʨʘʤʝʪʨʦʚ ʜʣʷ ʩʮʝʥʘʨʠʝʚ ʩ 

ʠʥʠʮʠʠʨʫʶʱʠʤ ʩʦʙʳʪʠʝʤ ʈʘʟʛʝʨʤʝʪʠʟʘʮʠʷ ʪʨʫʙʦʧʨʦʚʦʜʘ, 

ʭʘʨʘʢʪʝʨʠʟʫʶʱʘʷʩʷ  ʜʠʘʤʝʪʨʦʤ ʦʪʚʝʨʩʪʠʷ ʠʩʪʝʯʝʥʠʷ 12,5ʤʤ 

Sʦʙ = 3,14*0,012+3,14Ĭ(12,5/1000)/2)2 = 4,369Ĭ10-4 ʤ2 

qʦʪ = 4,8/4,369Ĭ10-4Ĭ3,14Ĭ(12,5/1000)/2)2 = 1,348 ʤ3/ʯʘʩ 

V1 = 1,348/3600Ĭ120 = 0,16 ʤ3 

V2 = 3,14Ĭ0,012Ĭ4 = 0,001 ʤ3 

V = 0,16 + 0,001 = 0,161 ʤ3 

Fʧ = 150Ĭ0,161 = 24,188 ʤ2 

ʈʘʩʯʝʪ ʥʝʦʙʭʦʜʠʤʳʭ ʧʘʨʘʤʝʪʨʦʚ ʜʣʷ ʩʮʝʥʘʨʠʝʚ ʩ 

ʠʥʠʮʠʠʨʫʶʱʠʤ ʩʦʙʳʪʠʝʤ ʈʘʟʨʳʚ 

Sʦʙ = 3,14*0,012+3,14Ĭ(20/1000)/2)2 = 6,283Ĭ10-4 ʤ2 

qʦʪ = 4,8/6,283Ĭ10-4Ĭ3,14Ĭ(20/1000)/2)2 = 2,4 ʤ3/ʯʘʩ 

V1 = 2,4/3600Ĭ120 = 0,16 ʤ3 

V2 = 3,14Ĭ0,012Ĭ4 = 0,001 ʤ3 

V = 0,16 + 0,001 = 0,161 ʤ3 

Fʧ = 150Ĭ0,161 = 24,188 ʤ2 

ʆʧʨʝʜʝʣʝʥʠʝ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʪʝʧʣʦʚʦʛʦ ʠʟʣʫʯʝʥʠʷ ʧʦʞʘʨʘ 

ʧʨʦʣʠʚʘ (ʩʮʝʥʘʨʠʡ ˉ 25,26,27,28) 
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ʀʟʤ. ʂʦʣ.ʫʯ. ʃʠʩʪ ˉʜʦʢ. ʇʦʜʧʠʩʴ ɼʘʪʘ 

ʇʨʠʥʷʪʘ ʤʘʢʩʠʤʘʣʴʥʘʷ ʩʢʦʨʦʩʪʴ ʚʝʪʨʘ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʘʷ 

ʚʳʙʨʘʥʥʦʤʫ ʨʝʛʠʦʥʫ: 3,9 ʤ/c. 

ɟʧ = 101,3 Ĭ 203,6/(8,31 Ĭ (273,15+246) = 4,781 ʢʛ/ʤ3. 

d = ã(4 Ĭ 24,188/3,14) = 5,551 ʤ2. 

ɿʥʘʯʝʥʠʷ ʩʨʝʜʥʝʧʦʚʝʨʭʥʦʩʪʥʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʪʝʧʣʦʚʦʛʦ ʠʟʣʫʯʝʥʠʷ 

ʧʣʘʤʝʥʠ Ef ʠ ʫʜʝʣʴʥʦʡ ʤʘʩʩʦʚʦʡ ʩʢʦʨʦʩʪʠ ʚʳʛʦʨʘʥʠʷ m' ʧʨʠʥʠʤʘʣʠʩʴ 

ʧʫʪʝʤ ʠʥʪʝʨʧʦʣʷʮʠʠ ʟʥʘʯʝʥʠʡ ʪʘʙʣʠʮʳ ʇ3.4 [1]: 

m' = 0,04 ʢʛ/(ʤ2 Ĭ c); 

Ef = 40 ʢɺʪ/ʤ2. 

u* = 3,9/(0,04 Ĭ 9,81 Ĭ 5,551/4,781)1/3 = 5,068. 

ɟa = 101,3  Ĭ 28,98/(8.31 Ĭ (273,15+37) = 1,139 ʢʛ/ʤ3. 

L = 55 Ĭ 5,551 Ĭ (0,04/(1,139 Ĭ ã(9,81 Ĭ 5,551))0,67) Ĭ 5,0680,21 = 11,931 

ʤ. 

ɗ = arccos(u*
-0,5) = 1,111 ʨʘʜ. 

ʀʥʪʝʥʩʠʚʥʦʩʪʴ ʪʝʧʣʦʚʦʛʦ ʠʟʣʫʯʝʥʠʷ ʨʘʩʩʯʠʪʳʚʘʣʘʩʴ ʜʦ ʟʥʘʯʝʥʠʷ 1.4 

ʢɺʪ (ɹʝʟ ʥʝʛʘʪʠʚʥʳʭ ʧʦʩʣʝʜʩʪʚʠʡ ʚ ʪʝʯʝʥʠʝ ʜʣʠʪʝʣʴʥʦʛʦ ʚʨʝʤʝʥʠ). 

 
ʈʠʩʫʥʦʢ 21 ï ɻʨʘʬʠʢ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʪʝʧʣʦʚʦʛʦ ʠʟʣʫʯʝʥʠʷ 
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ʀʟʤ. ʂʦʣ.ʫʯ. ʃʠʩʪ ˉʜʦʢ. ʇʦʜʧʠʩʴ ɼʘʪʘ 

 
ʈʠʩʫʥʦʢ 22 ï ɻʨʘʬʠʢ ʧʦʪʝʥʮʠʘʣʴʥʦʛʦ ʨʠʩʢʘ ʜʣʷ ʦʙʲʝʢʪʘ ʊʈʂ  Nova (ʨʘʟʜʘʪʦʯʥʳʡ ʨʫʢʘʚ ʩ 

ʚʝʱʝʩʪʚʦʤ ɼʠʟʝʣʴʥʦʝ ʪʦʧʣʠʚʦ ʃ (ɻʆʉʊ 305-73)) 

ʈʘʩʯʝʪ ʟʥʘʯʝʥʠʡ ʧʦʪʝʥʮʠʘʣʴʥʦʛʦ ʨʠʩʢʘ ʜʣʷ ʦʙʲʝʢʪʘ "ɸʚʪʦʮʠʩʪʝʨʥʘ" 

 
ʈʠʩʫʥʦʢ 23 ï ɼʝʨʝʚʦ ʨʘʟʚʠʪʠʷ ʧʦʞʘʨʦʦʧʘʩʥʳʭ ʩʦʙʳʪʠʡ ʜʣʷ ʠʥʠʮʠʠʨʫʶʱʝʛʦ ʩʦʙʳʪʠʷ 

ʈʘʟʛʝʨʤʝʪʠʟʘʮʠʷ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʘʷʩʷ  ʜʠʘʤʝʪʨʦʤ ʦʪʚʝʨʩʪʠʷ ʠʩʪʝʯʝʥʠʷ 25ʤʤ 

 
ʈʠʩʫʥʦʢ 24 ï ɼʝʨʝʚʦ ʨʘʟʚʠʪʠʷ ʧʦʞʘʨʦʦʧʘʩʥʳʭ ʩʦʙʳʪʠʡ ʜʣʷ ʠʥʠʮʠʠʨʫʶʱʝʛʦ ʩʦʙʳʪʠʷ 

ʈʘʟʛʝʨʤʝʪʠʟʘʮʠʷ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʘʷʩʷ ʜʠʘʤʝʪʨʦʤ ʦʪʚʝʨʩʪʠʷ ʠʩʪʝʯʝʥʠʷ 100ʤʤ 
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ʀʟʤ. ʂʦʣ.ʫʯ. ʃʠʩʪ ˉʜʦʢ. ʇʦʜʧʠʩʴ ɼʘʪʘ 

 
ʈʠʩʫʥʦʢ 25 ï ɼʝʨʝʚʦ ʨʘʟʚʠʪʠʷ ʧʦʞʘʨʦʦʧʘʩʥʳʭ ʩʦʙʳʪʠʡ ʜʣʷ ʠʥʠʮʠʠʨʫʶʱʝʛʦ ʩʦʙʳʪʠʷ ʇʦʣʥʦʝ 

ʨʘʟʨʫʰʝʥʠʝ 

ʊʘʙʣʠʮʘ 17 ï ʇʝʨʝʯʝʥʴ ʧʦʞʘʨʦʦʧʘʩʥʳʭ ʩʠʪʫʘʮʠʡ ʠ ʧʦʞʘʨʦʚ ʠ ʩʮʝʥʘʨʠʝʚ ʠʭ ʨʘʟʚʠʪʠʷ 

(ɸʚʪʦʮʠʩʪʝʨʥʘ) 

ˉ 

ʩʮʝʥʘʨʠʷ 

ʀʥʠʮʠʠʨʫʶʱʠʝ 

ʩʦʙʳʪʠʝ 

ʧʦʞʘʨʦʦʧʘʩʥʦʡ 

ʩʠʪʫʘʮʠʠ/ʧʦʞʘʨʘ 

ʅʘʠʤʝʥʦʚʘʥʠʝ 

ʧʦʞʘʨʦʦʧʘʩʥʦʡ 

ʩʠʪʫʘʮʠʠ/ʧʦʞʘʨʘ 

ʋʯʪʝʥʥʳʝ 

ʢʦʵʬʬʠʮʠʝʥʪʳ 

ɺʝʨʦʷʪʥʦʩʪʴ 

29 ʈʘʟʛʝʨʤʝʪʠʟʘʮʠʷ, 

ʭʘʨʘʢʪʝʨʠʟʫʶʱʘʷʩʷ  

ʜʠʘʤʝʪʨʦʤ ʦʪʚʝʨʩʪʠʷ 

ʠʩʪʝʯʝʥʠʷ 25ʤʤ 

ʇʦʞʘʨ ʧʨʦʣʠʚʘ Pʪ=0 

Pʩ=0 

3,080ẗ10-6 

30 ʈʘʟʛʝʨʤʝʪʠʟʘʮʠʷ, 

ʭʘʨʘʢʪʝʨʠʟʫʶʱʘʷʩʷ  

ʜʠʘʤʝʪʨʦʤ ʦʪʚʝʨʩʪʠʷ 

ʠʩʪʝʯʝʥʠʷ 25ʤʤ 

ʊʝʧʣʦʚʦʝ ʠʟʣʫʯʝʥʠʝ 

ʧʦʞʘʨʘ-ʚʩʧʳʰʢʠ 

 

Pʩ=0 
2,788ẗ10-7 

31 ʈʘʟʛʝʨʤʝʪʠʟʘʮʠʷ, 

ʭʘʨʘʢʪʝʨʠʟʫʶʱʘʷʩʷ  

ʜʠʘʤʝʪʨʦʤ ʦʪʚʝʨʩʪʠʷ 

ʠʩʪʝʯʝʥʠʷ 25ʤʤ 

ɺʦʣʥʘ ʜʘʚʣʝʥʠʷ ʧʨʠ 

ʩʛʦʨʘʥʠʠ 

ʧʘʨʦʚʦʟʜʫʰʥʦʛʦ 

ʦʙʣʘʢʘ 

 

Pʩ=0 
8,805ẗ10-8 

32 ʈʘʟʛʝʨʤʝʪʠʟʘʮʠʷ, 

ʭʘʨʘʢʪʝʨʠʟʫʶʱʘʷʩʷ  

ʜʠʘʤʝʪʨʦʤ ʦʪʚʝʨʩʪʠʷ 

ʠʩʪʝʯʝʥʠʷ 25ʤʤ 

ʇʦʞʘʨ ʧʨʦʣʠʚʘ Pʪ=0 

Pʩ=0 
2,690ẗ10-6 

33 ʈʘʟʛʝʨʤʝʪʠʟʘʮʠʷ, 

ʭʘʨʘʢʪʝʨʠʟʫʶʱʘʷʩʷ 

ʜʠʘʤʝʪʨʦʤ ʦʪʚʝʨʩʪʠʷ 

ʠʩʪʝʯʝʥʠʷ 100ʤʤ 

ʇʦʞʘʨ ʧʨʦʣʠʚʘ Pʪ=0 

Pʩ=0 
4,200ẗ10-7 

34 ʈʘʟʛʝʨʤʝʪʠʟʘʮʠʷ, 

ʭʘʨʘʢʪʝʨʠʟʫʶʱʘʷʩʷ 

ʜʠʘʤʝʪʨʦʤ ʦʪʚʝʨʩʪʠʷ 

ʠʩʪʝʯʝʥʠʷ 100ʤʤ 

ʊʝʧʣʦʚʦʝ ʠʟʣʫʯʝʥʠʝ 

ʧʦʞʘʨʘ-ʚʩʧʳʰʢʠ 

 

Pʩ=0 

3,802ẗ10-8 



 

 

      

 
ʃʠʩʪ 

      
55 

ʀʟʤ. ʂʦʣ.ʫʯ. ʃʠʩʪ ˉʜʦʢ. ʇʦʜʧʠʩʴ ɼʘʪʘ 

35 ʈʘʟʛʝʨʤʝʪʠʟʘʮʠʷ, 

ʭʘʨʘʢʪʝʨʠʟʫʶʱʘʷʩʷ 

ʜʠʘʤʝʪʨʦʤ ʦʪʚʝʨʩʪʠʷ 

ʠʩʪʝʯʝʥʠʷ 100ʤʤ 

ɺʦʣʥʘ ʜʘʚʣʝʥʠʷ ʧʨʠ 

ʩʛʦʨʘʥʠʠ 

ʧʘʨʦʚʦʟʜʫʰʥʦʛʦ 

ʦʙʣʘʢʘ 

 

Pʩ=0 
1,201ẗ10-8 

36 ʈʘʟʛʝʨʤʝʪʠʟʘʮʠʷ, 

ʭʘʨʘʢʪʝʨʠʟʫʶʱʘʷʩʷ 

ʜʠʘʤʝʪʨʦʤ ʦʪʚʝʨʩʪʠʷ 

ʠʩʪʝʯʝʥʠʷ 100ʤʤ 

ʇʦʞʘʨ ʧʨʦʣʠʚʘ Pʪ=0 

Pʩ=0 
3,669ẗ10-7 

37 ʇʦʣʥʦʝ ʨʘʟʨʫʰʝʥʠʝ ʇʦʞʘʨ ʧʨʦʣʠʚʘ Pʪ=0 

Pʩ=0 
10,000ẗ10-7 

38 ʇʦʣʥʦʝ ʨʘʟʨʫʰʝʥʠʝ ʆʙʨʘʟʦʚʘʥʠʝ 

ʦʛʥʝʥʥʦʛʦ ʰʘʨʘ 

Pʪ=0 

Pʩ=0 
2,500ẗ10-11 

39 ʇʦʣʥʦʝ ʨʘʟʨʫʰʝʥʠʝ ɺʟʨʳʚ ʫʩʪʘʥʦʚʢʠ ʩ 

ʧʝʨʝʛʨʝʪʦʡ 

ʞʠʜʢʦʩʪʴʶ 

Pʪ=0 

Pʩ=0 
2,500ẗ10-11 

40 ʇʦʣʥʦʝ ʨʘʟʨʫʰʝʥʠʝ ʊʝʧʣʦʚʦʝ ʠʟʣʫʯʝʥʠʝ 

ʧʦʞʘʨʘ-ʚʩʧʳʰʢʠ 

 

Pʩ=0 
4,608ẗ10-8 

41 ʇʦʣʥʦʝ ʨʘʟʨʫʰʝʥʠʝ ɺʦʣʥʘ ʜʘʚʣʝʥʠʷ ʧʨʠ 

ʩʛʦʨʘʥʠʠ 

ʧʘʨʦʚʦʟʜʫʰʥʦʛʦ 

ʦʙʣʘʢʘ 

 

Pʩ=0 
6,912ẗ10-8 

42 ʇʦʣʥʦʝ ʨʘʟʨʫʰʝʥʠʝ ʇʦʞʘʨ ʧʨʦʣʠʚʘ Pʪ=0 

Pʩ=0 
8,448ẗ10-7 

ʛʜʝ Pʪ ï ʚʝʨʦʷʪʥʦʩʪʴ ʵʬʬʝʢʪʠʚʥʦʛʦ ʩʨʘʙʘʪʳʚʘʥʠʷ ʩʠʩʪʝʤʳ ʧʦʞʘʨʦʪʫʰʝʥʠʷ, Pʩ ï 

ʚʝʨʦʷʪʥʦʩʪʴ ʵʬʬʝʢʪʠʚʥʦʛʦ ʩʨʘʙʘʪʳʚʘʥʠʷ ʩʠʩʪʝʤʳ ʧʦʞʘʨʥʦʡ ʩʠʛʥʘʣʠʟʘʮʠʠ. 

 

ʈʘʩʯʝʪ ʧʘʨʘʤʝʪʨʦʚ ʧʦʞʘʨʦʦʧʘʩʥʳʭ ʩʦʙʳʪʠʡ ʜʣʷ ʦʙʲʝʢʪʘ ɸʚʪʦʮʠʩʪʝʨʥʘ ʧʨʠ 

ʝʛʦ ʥʘʭʦʞʜʝʥʠʠ ʥʘ ʩʚʦʙʦʜʥʦʡ ʧʣʦʱʘʜʢʝ 

ʈʘʩʯʝʪ ʥʝʦʙʭʦʜʠʤʳʭ ʧʘʨʘʤʝʪʨʦʚ ʜʣʷ ʨʘʩʯʝʪʘ ʩʮʝʥʘʨʠʝʚ ʩ 

ʠʥʠʮʠʠʨʫʶʱʠʤ ʩʦʙʳʪʠʝʤ ʈʘʟʛʝʨʤʝʪʠʟʘʮʠʷ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʘʷʩʷ  

ʜʠʘʤʝʪʨʦʤ ʦʪʚʝʨʩʪʠʷ ʠʩʪʝʯʝʥʠʷ 25ʤʤ 

ʊʘʢ ʢʘʢ, ʚʨʝʤʷ ʠʩʪʝʯʝʥʠʷ ʥʝ ʦʛʨʘʥʠʯʝʥʦ ʠʟ ʘʧʧʘʨʘʪʘ ʚʳʡʜʝʪ ʚʝʩʴ 

ʦʙʲʝʤ ʚʝʱʝʩʪʚʘ 

Vʞ = 60Ĭ0,8 = 48 ʤ3 

Fʧ = 150Ĭ48 = 7200 ʤ2 

mʧ = 48 Ĭ 780 = 37440 ʢʛ 

PH = 105,645-890,461/(37+302,468) = 1051,968 ʢʇʘ 

W = 10-6Ĭ1Ĭã101,1Ĭ1051,968 = 0,011 

T = 37440/(7200Ĭ0,011) = 491,615 c 
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m = 0,011Ĭ7200Ĭ491,615= 37440 ʢʛ 

ʈʘʩʯʝʪ ʥʝʦʙʭʦʜʠʤʳʭ ʧʘʨʘʤʝʪʨʦʚ ʜʣʷ ʨʘʩʯʝʪʘ ʩʮʝʥʘʨʠʝʚ ʩ 

ʠʥʠʮʠʠʨʫʶʱʠʤ ʩʦʙʳʪʠʝʤ ʈʘʟʛʝʨʤʝʪʠʟʘʮʠʷ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʘʷʩʷ 

ʜʠʘʤʝʪʨʦʤ ʦʪʚʝʨʩʪʠʷ ʠʩʪʝʯʝʥʠʷ 100ʤʤ 

ʊʘʢ ʢʘʢ, ʚʨʝʤʷ ʠʩʪʝʯʝʥʠʷ ʥʝ ʦʛʨʘʥʠʯʝʥʦ ʠʟ ʘʧʧʘʨʘʪʘ ʚʳʡʜʝʪ ʚʝʩʴ 

ʦʙʲʝʤ ʚʝʱʝʩʪʚʘ 

Vʞ = 60Ĭ0,8 = 48 ʤ3 

Fʧ = 150Ĭ48 = 7200 ʤ2 

mʧ = 48 Ĭ 780 = 37440 ʢʛ 

PH = 105,645-890,461/(37+302,468) = 1051,968 ʢʇʘ 

W = 10-6Ĭ1Ĭã101,1Ĭ1051,968 = 0,011 

T = 37440/(7200Ĭ0,011) = 491,615 c 

m = 0,011Ĭ7200Ĭ491,615= 37440 ʢʛ 

ʈʘʩʯʝʪ ʥʝʦʙʭʦʜʠʤʳʭ ʧʘʨʘʤʝʪʨʦʚ ʜʣʷ ʨʘʩʯʝʪʘ ʩʮʝʥʘʨʠʝʚ ʩ 

ʠʥʠʮʠʠʨʫʶʱʠʤ ʩʦʙʳʪʠʝʤ ʇʦʣʥʦʝ ʨʘʟʨʫʰʝʥʠʝ 

ʊʘʢ ʢʘʢ, ʪʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʫʩʪʘʥʦʚʢʘ ʥʝ ʦʛʨʘʥʠʯʝʥʘ ʦʙʚʘʣʦʚʘʥʠʝʤ ʠʣʠ 

(ʦʛʨʘʞʜʝʥʠʝʤ) ʚʳʡʜʝʪ ʚʝʩʴ ʦʙʲʝʤ ʩʦʜʝʨʞʠʤʦʛʦ ʚʝʱʝʩʪʚʘ: 

Vʞ = 48 = 48 ʤ3 

ʇʣʦʱʘʜʴ ʧʨʦʣʠʚʘ ʫʢʘʟʘʥʥʦʛʦ ʚʳʰʝ ʢʦʣʠʯʝʩʪʚʘ ʚʝʱʝʩʪʚʘ 

ʦʧʨʝʜʝʣʷʣʘʩʴ ʧʦ ʬʦʨʤʫʣʝ ʇ.3.27 [2]: 

Ὂ Ὢ̑ ὠ̇ (44) 

ʛʜʝ f - ʫʜʝʣʴʥʘʷ ʧʣʦʱʘʜʴ ʨʦʟʣʠʚʘ, ʤ-1, 

V- ʦʙʲʝʤ ʚʳʰʝʜʰʝʡ ʞʠʜʢʦʩʪʠ, ʤ3. 

 

Fʇʈʍ = 150Ĭ48 = 7200 ʤ2 

mʧ = 48 Ĭ 780 = 37440 ʢʛ 

PH = 105,645-890,461/(37+302,468) = 1051,968 ʢʇʘ 

W = 10-6Ĭ1Ĭã101,1Ĭ1051,968 = 0,011 

T = 37440/(7200Ĭ0,011) = 491,615 c 
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m = 0,011Ĭ7200Ĭ491,615= 37440 ʢʛ 

ʆʧʨʝʜʝʣʝʥʠʝ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʪʝʧʣʦʚʦʛʦ ʠʟʣʫʯʝʥʠʷ ʧʦʞʘʨʘ 

ʧʨʦʣʠʚʘ (ʩʮʝʥʘʨʠʡ ˉ 29,32,33,36,37,42) 

ʇʨʠʥʷʪʘ ʤʘʢʩʠʤʘʣʴʥʘʷ ʩʢʦʨʦʩʪʴ ʚʝʪʨʘ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʘʷ 

ʚʳʙʨʘʥʥʦʤʫ ʨʝʛʠʦʥʫ: 3,9 ʤ/c. 

ɟʧ = 101,3 Ĭ 101,1/(8,31 Ĭ (273,15+0) = 4,512 ʢʛ/ʤ3. 

d = ã(4 Ĭ 7200/3,14) = 95,77 ʤ2. 

ɿʥʘʯʝʥʠʷ ʩʨʝʜʥʝʧʦʚʝʨʭʥʦʩʪʥʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʪʝʧʣʦʚʦʛʦ ʠʟʣʫʯʝʥʠʷ 

ʧʣʘʤʝʥʠ Ef ʠ ʫʜʝʣʴʥʦʡ ʤʘʩʩʦʚʦʡ ʩʢʦʨʦʩʪʠ ʚʳʛʦʨʘʥʠʷ m' ʧʨʠʥʠʤʘʣʠʩʴ 

ʧʫʪʝʤ ʠʥʪʝʨʧʦʣʷʮʠʠ ʟʥʘʯʝʥʠʡ ʪʘʙʣʠʮʳ ʇ3.4 [1]: 

m' = 0,06 ʢʛ/(ʤ2 Ĭ c); 

Ef = 25 ʢɺʪ/ʤ2. 

u* = 3,9/(0,06 Ĭ 9,81 Ĭ 95,77/4,512)1/3 = 1,681. 

ɟa = 101,3  Ĭ 28,98/(8.31 Ĭ (273,15+37) = 1,139 ʢʛ/ʤ3. 

L = 55 Ĭ 95,77 Ĭ (0,06/(1,139 Ĭ ã(9,81 Ĭ 95,77))0,67) Ĭ 1,6810,21 = 82,511 

ʤ. 

ɗ = arccos(u*
-0,5) = 0,69 ʨʘʜ. 

ʀʥʪʝʥʩʠʚʥʦʩʪʴ ʪʝʧʣʦʚʦʛʦ ʠʟʣʫʯʝʥʠʷ ʨʘʩʩʯʠʪʳʚʘʣʘʩʴ ʜʦ ʟʥʘʯʝʥʠʷ 1.4 

ʢɺʪ (ɹʝʟ ʥʝʛʘʪʠʚʥʳʭ ʧʦʩʣʝʜʩʪʚʠʡ ʚ ʪʝʯʝʥʠʝ ʜʣʠʪʝʣʴʥʦʛʦ ʚʨʝʤʝʥʠ). 

 
ʈʠʩʫʥʦʢ 26 ï ɻʨʘʬʠʢ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʪʝʧʣʦʚʦʛʦ ʠʟʣʫʯʝʥʠʷ 

ʆʧʨʝʜʝʣʝʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʚʦʣʥʳ ʜʘʚʣʝʥʠʷ ʧʨʠ ʩʛʦʨʘʥʠʠ 

ʧʘʨʦʚʦʟʜʫʰʥʦʛʦ ʦʙʣʘʢʘ (ʩʮʝʥʘʨʠʡ ˉ 31,35,41) 
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ʀʟʤ. ʂʦʣ.ʫʯ. ʃʠʩʪ ˉʜʦʢ. ʇʦʜʧʠʩʴ ɼʘʪʘ 

ʆʞʠʜʘʝʤʳʡ ʨʝʞʠʤ ʩʛʦʨʘʥʠʷ ʦʙʣʘʢʘ ʦʧʨʝʜʝʣʷʣʩʷ ʩʦʛʣʘʩʥʦ ʪʘʙʣʠʮʝ 

ʇ3.3 [1]:  

ʢʣʘʩʩ 5 - ʜʝʬʣʘʛʨʘʮʠʷ. 

u = 43 Ĭ 374401/6 = 248,709 ʤ/c 

Eʫʜ = 1 Ĭ 44 = 44 ʄɼʞ/ʢʛ 

E = 44 Ĭ 37440 Ĭ 106Ĭ2 = 329Ĭ1010  ɼʞ 

 
ʈʠʩʫʥʦʢ 27 ï ɻʨʘʬʠʢ ʧʘʨʘʤʝʪʨʦʚ ʩʛʦʨʘʥʠʷ ʧʘʨʦʚʦʟʜʫʰʥʦʛʦ ʦʙʣʘʢʘ ʩ ʠʟʙʳʪʦʯʥʳʤ ʜʘʚʣʝʥʠʝʤ 

 
ʈʠʩʫʥʦʢ 28 ï ɻʨʘʬʠʢ ʧʘʨʘʤʝʪʨʦʚ ʩʛʦʨʘʥʠʷ ʧʘʨʦʚʦʟʜʫʰʥʦʛʦ ʦʙʣʘʢʘ ʩ ʠʟʙʳʪʦʯʥʳʤ ʜʘʚʣʝʥʠʝʤ 

ʈʘʩʯʝʪ ʨʘʜʠʫʩʘ ʚʦʟʜʝʡʩʪʚʠʷ ʧʨʦʜʫʢʪʦʚ ʩʛʦʨʘʥʠʷ ʧʘʨʦʚʦʟʜʫʰʥʦʛʦ 

ʦʙʣʘʢʘ ʚ ʩʣʫʯʘʝ ʚʦʟʜʝʡʩʪʚʠʷ ʧʦʞʘʨʘ-ʚʩʧʳʰʢʠ (ʩʮʝʥʘʨʠʡ ˉ 30,34,40) 

ɟ = 101,1/22,413 Ĭ (1+0,00367 Ĭ 37.0)) = 3,971 ʢʛĬʤ-3 

Rʅʂʇʈ =7,8Ĭ(37440/3,971/0,83)0,33 =  169,96 ʤ. 

Zʅʂʇʈ = 0,26Ĭ(37440/3,971/0,83)0,33 = 5,67 ʤ. 

RF =1,2 Ĭ 169,96 = 203,95 ʤ. 
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ʀʟʤ. ʂʦʣ.ʫʯ. ʃʠʩʪ ˉʜʦʢ. ʇʦʜʧʠʩʴ ɼʘʪʘ 

ʆʧʨʝʜʝʣʝʥʠʝ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʪʝʧʣʦʚʦʛʦ ʠʟʣʫʯʝʥʠʷ ʦʛʥʝʥʥʦʛʦ 

ʰʘʨʘ (ʩʮʝʥʘʨʠʡ ˉ 38) 

ʕʬʬʝʢʪʠʚʥʳʡ ʜʠʘʤʝʪʨ ʦʛʥʝʥʥʦʛʦ ʰʘʨʘ Ds, ʤ, ʦʧʨʝʜʝʣʷʣʩʷ ʧʦ 

ʬʦʨʤʫʣʝ ʇ3.64 [2]: 

Ὀ φȟτψά ȟ  (45) 

ʛʜʝ m - ʤʘʩʩʘ ʧʨʦʜʫʢʪʘ, ʧʦʩʪʫʧʠʚʰʝʛʦ ʚ ʦʢʨʫʞʘʶʱʝʝ ʧʨʦʩʪʨʘʥʩʪʚʦ, ʢʛ. 

 

DS = 6,48 Ĭ 374400,325 = 198,568 ʤ. 

ɺʨʝʤʷ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʦʛʥʝʥʥʦʛʦ ʰʘʨʘ ts, ʩ, ʦʧʨʝʜʝʣʷʣʘʩʴ ʧʦ ʬʦʨʤʫʣʝ 

ʇ3.65 [2]: 

ὸ πȟψυςά ȟ  (46) 

ts = 0,852 Ĭ 374400,26 = 13,168 ʩ. 

ʇʨʠ ʨʘʩʯʝʪʝ ʪʝʧʣʦʚʦʛʦ ʠʟʣʫʯʝʥʠʷ ʦʛʥʝʥʥʦʛʦ ʰʘʨʘ 

ʩʨʝʜʥʝʧʦʚʝʨʭʥʦʩʪʥʫʶ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʪʝʧʣʦʚʦʛʦ ʠʟʣʫʯʝʥʠʷ Ef ʜʦʧʫʩʢʘʝʪʩʷ 

ʧʨʠʥʠʤʘʪ ʨʘʚʥʦʡ 350 ʢɺʪ/ʤ2 

Ef = 350 ʢɺʪ/ʤ2.</center> 

ɺʳʩʦʪʫ ʮʝʥʪʨʘ ʦʛʥʝʥʥʦʛʦ ʰʘʨʘ ʜʦʧʫʩʢʘʝʪʩʷ ʧʨʠʥʠʤʘʪʴ ʨʘʚʥʦʡ DS. 

H = 198,568 ʤ. 

ʂʦʵʬʬʠʮʠʝʥʪ ʧʨʦʧʫʩʢʘʥʠʷ ʘʪʤʦʩʬʝʨʳ Ű ʜʣʷ ʦʛʥʝʥʥʦʛʦ ʰʘʨʘ 

ʨʘʩʩʯʠʪʳʚʘʣʩʷ ʧʦ ʬʦʨʤʫʣʝ ʇ3.66 [2]: 

† Ὡὼὴχȟπ ρπ ὶ Ὄ
Ὀ

ς
 (47) 

ʛʜʝ r - ʨʘʩʩʪʦʷʥʠʝ ʦʪ ʦʙʣʫʯʘʝʤʦʛʦ ʦʙʲʝʢʪʘ ʜʦ ʪʦʯʢʠ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʟʝʤʣʠ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʧʦʜ ʮʝʥʪʨʦʤ ʦʛʥʝʥʥʦʛʦ ʰʘʨʘ, ʤ. 

 

ɿʥʘʯʝʥʠʝ Fq ʦʧʨʝʜʝʣʷʣʦʩʴ ʧʦ ʬʦʨʤʫʣʝ ʇ3.63 [2]: 

Ὂ
Ὀ

τὌ ὶ
 (48) 

ʀʥʪʝʥʩʠʚʥʦʩʪʴ ʪʝʧʣʦʚʦʛʦ ʠʟʣʫʯʝʥʠʷ q, ʢɺʪ/ʤ2, ʜʣʷ ʦʛʥʝʥʥʦʛʦ ʰʘʨʘ 
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ʀʟʤ. ʂʦʣ.ʫʯ. ʃʠʩʪ ˉʜʦʢ. ʇʦʜʧʠʩʴ ɼʘʪʘ 

ʦʧʨʝʜʝʣʷʣʘʩʴ ʧʦ ʬʦʨʤʫʣʝ ʇ3.52 [2]: 

ή ὉὊ† (49) 

ʀʥʪʝʥʩʠʚʥʦʩʪʴ ʪʝʧʣʦʚʦʛʦ ʠʟʣʫʯʝʥʠʷ ʨʘʩʩʯʠʪʳʚʘʣʘʩʴ ʜʦ ʟʥʘʯʝʥʠʷ 1,4 

ʢɺʪ (ɹʝʟ ʥʝʛʘʪʠʚʥʳʭ ʧʦʩʣʝʜʩʪʚʠʡ ʚ ʪʝʯʝʥʠʝ ʜʣʠʪʝʣʴʥʦʛʦ ʚʨʝʤʝʥʠ). 

 
ʈʠʩʫʥʦʢ 29 ï ɻʨʘʬʠʢ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʪʝʧʣʦʚʦʛʦ ʠʟʣʫʯʝʥʠʷ ʧʨʠ ʦʙʨʘʟʦʚʘʥʠʠ ʦʛʥʝʥʥʦʛʦ ʰʘʨʘ 

ʆʧʨʝʜʝʣʝʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʚʦʣʥʳ ʜʘʚʣʝʥʠʷ ʧʨʠ ʚʟʨʳʚʝ ʫʩʪʘʥʦʚʢʠ 

ʩ ʧʝʨʝʛʨʝʪʳʤ ʚʝʱʝʩʪʚʦʤ (ʩʮʝʥʘʨʠʡ ˉ 39) 

ɻʨʘʬʠʢ ʧʦʪʝʥʮʠʘʣʴʥʦʛʦ ʨʠʩʢʘ ʜʣʷ ʦʙʲʝʢʪʘ ɸʚʪʦʮʠʩʪʝʨʥʘ 

 
ʈʠʩʫʥʦʢ 30 ï ɻʨʘʬʠʢ ʧʦʪʝʥʮʠʘʣʴʥʦʛʦ ʨʠʩʢʘ ʜʣʷ ʦʙʲʝʢʪʘ ɸʚʪʦʮʠʩʪʝʨʥʘ 
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ʀʟʤ. ʂʦʣ.ʫʯ. ʃʠʩʪ ˉʜʦʢ. ʇʦʜʧʠʩʴ ɼʘʪʘ 

 
ʈʠʩʫʥʦʢ 31 ï ʉʭʝʤʘ ʪʝʨʨʠʪʦʨʠʠ ʦʙʲʝʢʪʘ ʩ ʟʦʥʘʤʠ ʨʠʩʢʘ 

ʊʘʙʣʠʮʘ 18 ï ʉʧʠʩʦʢ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʫʩʪʘʥʦʚʦʢ ʥʘ ʪʝʨʨʠʪʦʨʠʠ 

ʅʘʟʚʘʥʠʝ ʎʚʝʪʦʚʦʝ ʦʙʦʟʥʘʯʝʥʠʝ 

ʊʈʂ  Nova 

 

ɸʚʪʦʮʠʩʪʝʨʥʘ 

 

 

ʊʘʙʣʠʮʘ 19 ï ʇʨʝʜʩʪʘʚʠʪʝʣʠ ʧʨʦʬʝʩʩʠʡ ʧʨʝʙʳʚʘʶʱʠʭ ʥʘ ʪʝʨʨʠʪʦʨʠʠ 

ʇʨʦʬʝʩʩʠʷ ʂʦʣʠʯʝʩʪʚʦ ʨʘʙʦʯʠʭ ʜʥʝʡ ʚ ʛʦʜʫ ʎʚʝʪʦʚʦʝ ʦʙʦʟʥʘʯʝʥʠʝ 

ʆʧʝʨʘʪʦʨ 247 

ƶ 

ɺʦʜʠʪʝʣʴ ʘʚʪʦʮʠʩʪʝʨʥʳ 247 

ƶ 

ɿʘʧʨʘʚʱʠʢ 247 

ƶ 

ʇʦʩʝʪʠʪʝʣʴ 365 

ƶ 

 

ɺʝʨʦʷʪʥʦʩʪʴ ʧʨʠʩʫʪʩʪʚʠʷ ʨʘʙʦʪʥʠʢʘ ʚ ʟʦʥʝ ʥʘ ʪʝʨʨʠʪʦʨʠʠ 
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ʀʟʤ. ʂʦʣ.ʫʯ. ʃʠʩʪ ˉʜʦʢ. ʇʦʜʧʠʩʴ ɼʘʪʘ 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʘʢ ʩʦʦʪʥʦʰʝʥʠʝ ʨʘʙʦʯʠʭ ʯʘʩʦʚ ʚ ʪʝʯʝʥʠʝ ʛʦʜʘ ʢ ʦʙʱʝʤʫ 

ʢʦʣʠʯʝʩʪʚʫ ʯʘʩʦʚ ʚ ʛʦʜʫ. ʈʘʩʯʝʪʦʤ ʧʨʠʥʷʪʦ, ʯʪʦ ʚ ʛʦʜʫ 8760 ʯʘʩʦʚ (365 

ʜʥʝʡ ʧʦ 24 ʯʘʩʘ). 

ʊʘʙʣʠʮʘ 20 ï ɺʝʨʦʷʪʥʦʩʪʴ ʧʨʠʩʫʪʩʪʚʠʷ ʨʘʙʦʪʥʠʢʘ ʚ ʟʦʥʝ ʥʘ ʪʝʨʨʠʪʦʨʠʠ 

ɿʦʥʘ ʇʨʦʬʝʩʩʠʷ ɺʨʝʤʷ ʧʨʠʩʫʪʩʪʚʠʷ ʥʘ ʪʝʨʨʠʪʦʨʠʠ, 

ʯʘʩʦʚ ʚ ʩʫʪʢʠ 

ɺʝʨʦʷʪʥʦʩʪʴ 

ʧʨʠʩʫʪʩʪʚʠʷ 

E ʆʧʝʨʘʪʦʨ 1 0,028 

C ɺʦʜʠʪʝʣʴ 

ʘʚʪʦʮʠʩʪʝʨʥʳ 

1 0,028 

B ɿʘʧʨʘʚʱʠʢ 4 0,113 

A ʇʦʩʝʪʠʪʝʣʴ 0.05 0,002 

 

ʊʘʙʣʠʮʘ 21 ï ʉʧʠʩʦʢ ʦʙʲʝʢʪʦʚ ʥʘʭʦʜʷʱʠʭʩʷ ʚ ʩʝʣʠʪʝʙʥʦʡ ʟʦʥʝ 

ʅʘʟʚʘʥʠʝ ʂʦʣʠʯʝʩʪʚʦ ʣʶʜʝʡ ʎʚʝʪʦʚʦʝ ʦʙʦʟʥʘʯʝʥʠʝ 

ɾʠʣʦʡ ʜʦʤ ˉ1 120 

 

 

ʊʘʙʣʠʮʘ 22 ï ʀʪʦʛʦʚʘʷ ʪʘʙʣʠʮʘ ʟʥʘʯʝʥʠʡ ʧʦʞʘʨʥʳʭ ʨʠʩʢʦʚ ʥʘ ʪʝʨʨʠʪʦʨʠʠ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʦʙʲʝʢʪʘ 

ʇʨʦʬʝʩʩʠʷ ɿʦʥ

ʘ 

ɺʝʨʦʷʪʥʦʩ

ʪʴ 

ʧʨʠʩʫʪʩʪʚ

ʠ  ̫

ʀʥʜʠʚʠʜʫʘʣʴʥ

ʳʡ ʧʦʞʘʨʥʳʡ 

ʨʠʩʢ ʚ ʟʜʘʥʠʷʭ 

ʀʥʜʠʚʠʜʫʘʣʴʥ

ʳʡ ʧʦʞʘʨʥʳʡ 

ʨʠʩʢ ʥʘ 

ʪʝʨʨʠʪʦʨʠʠ 

ʅʦʨʤʘʪʠʚʥ

ʦʝ 

ʟʥʘʯʝʥʠʝ 

ʀʪʦʛʦʚʳʡ 

ʠʥʜʠʚʠʜʫʘʣʴʥ

ʳʡ ʧʦʞʘʨʥʳʡ 

ʨʠʩʢ ʥʘ 

ʪʝʨʨʠʪʦʨʠʠ 

ʆʧʝʨʘʪʦʨ E 0,028 1,500ẗ10-7 1,637ẗ10-8 1Ā10-6 1,664ẗ10-7 

ɺʦʜʠʪʝʣʴ 

ʘʚʪʦʮʠʩʪʝʨ

ʥ  r

C 0,028  1,675ẗ10-8 1Ā10-6 1,675ẗ10-8 

ɿʘʧʨʘʚʱʠʢ B 0,113 1,200ẗ10-7 1,992ẗ10-7 1Ā10-6 3,192ẗ10-7 

ʇʦʩʝʪʠʪʝʣʴ A 0,002 1,000ẗ10-7 3,530ẗ10-9 1Ā10-6 1,035ẗ10-7 

 



 

 

      

 
ʃʠʩʪ 

      
63 

ʀʟʤ. ʂʦʣ.ʫʯ. ʃʠʩʪ ˉʜʦʢ. ʇʦʜʧʠʩʴ ɼʘʪʘ 

ɺʳʚʦʜ ʦʙ ʫʩʣʦʚʠʷʭ ʩʦʦʪʚʝʪʩʪʚʠʷ ʦʙʲʝʢʪʘ ʟʘʱʠʪʳ ʪʨʝʙʦʚʘʥʠʷʤ 

ʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ 

1. ɸʥʘʣʠʟ ʧʦʞʘʨʥʦʡ ʦʧʘʩʥʦʩʪʠ ʦʙʲʝʢʪʘ ʟʘʱʠʪʳ: çɸɿʉ ˉ 125è 

ʧʨʦʚʝʜʝʥ ʩ ʫʯʸʪʦʤ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʚʝʜʝʥʠʷ ʧʨʦʮʝʩʩʦʚ, 

ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʠ ʨʘʟʤʝʱʝʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ 

ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʨʝʙʦʚʘʥʠʷʤʠ ʜʝʡʩʪʚʫʶʱʠʭ ʥʦʨʤʘʪʠʚʥʦ-

ʪʝʭʥʠʯʝʩʢʠʭ ʜʦʢʫʤʝʥʪʦʚ. 

- ʠʥʜʠʚʠʜʫʘʣʴʥʳʡ ʧʦʞʘʨʥʳʡ ʨʠʩʢ ʥʘ ʦʙʲʝʢʪʝ ʟʘʱʠʪʳ: 

Rm(ʨ) = 3,192ẗ10-7 Ò Rm(ʥ)= 1,000ẗ10-6 

- ʠʥʜʠʚʠʜʫʘʣʴʥʳʡ ʧʦʞʘʨʥʳʡ ʨʠʩʢ ʚ ʞʠʣʦʡ ʟʦʥʝ, ʦʙʱʝʩʪʚʝʥʥʦ-

ʜʝʣʦʚʦʡ ʟʦʥʝ ʠʣʠ ʟʦʥʝ ʨʝʢʨʝʘʮʠʦʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʚʙʣʠʟʠ ʦʙʲʝʢʪʘ: 

R(ʨ) = 2,370ẗ10-8 > R(ʥ)= 1,000ẗ10-8 
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ʀʟʤ. ʂʦʣ.ʫʯ. ʃʠʩʪ ˉʜʦʢ. ʇʦʜʧʠʩʴ ɼʘʪʘ 

ʃʠʪʝʨʘʪʫʨʘ 
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22.07.2008 N 123-ʌɿ 
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ʦʧʨʝʜʝʣʝʥʠʷ ʨʘʩʯʝʪʥʳʭ ʚʝʣʠʯʠʥ ʧʦʞʘʨʥʦʛʦ ʨʠʩʢʘ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʦʙʲʝʢʪʘʭ" 

(ɿʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ ʚ ʄʠʥʶʩʪʝ ʈʦʩʩʠʠ 17.08.2009 N 14541) 
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