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1. ɺʠʭʽʜʥʽ ʜʘʥʽ ʜʣʷ ʨʦʟʨʘʭʫʥʢʫ ʩʠʣ ʟʘʢʨʽʧʣʝʥʥʷ 

         ɼʣʷ ʨʦʟʨʘʭʫʥʢʫ ʩʠʣ ʟʘʢʨʽʧʣʝʥʥʷ ʥʝʦʙʭʽʜʥʦ ʤʘʪʠ: 

  1 ʈʦʙʦʯʝ ʢʨʝʩʣʝʥʥʷ ʟʘʛʦʪʦʚʢʠ ʜʣʷ ʚʠʢʦʥʫʚʘʥʦʾ ʦʧʝʨʘʮʽʾ (ʦʧʝʨʘʮʽʡ) ʽʟ 

ʟʘʟʥʘʯʝʥʥʷʤ ʦʙʨʦʙʣʶʚʘʥʦʾ ʧʦʚʝʨʭʥʽ (ʧʦʚʝʨʭʦʥʴ); 

  2 ʈʦʙʦʯʠʡ ʢʨʝʩʣʝʥʥʷ ʜʝʪʘʣʽ, ʷʢʫ ʥʝʦʙʭʽʜʥʦ ʦʪʨʠʤʘʪʠ ʧʨʠ ʦʙʨʦʙʮʽ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʧʨʠʩʪʨʦʶ; 

  3 ʄʝʪʦʜʠ ʦʙʨʦʙʢʠ ʟʘʜʘʥʦʾ ʧʦʚʝʨʭʥʽ (ʧʦʚʝʨʭʦʥʴ) ʟʘʛʦʪʽʚʣʽ, ʥʝʦʙʭʽʜʥʽ 

ʦʙʣʘʜʥʘʥʥʷ ʪʘ ʽʥʩʪʨʫʤʝʥʪʠ; 

  4 ʈʝʞʠʤʠ ʨʽʟʘʥʥʷ (ʰʚʠʜʢʽʩʪʴ ʨʽʟʘʥʥʷ, ʛʣʠʙʠʥʫ ʨʽʟʘʥʥʷ ʽ ʧʦʜʘʯʫ) ʽ ʩʢʣʘʜʦʚʽ 

ʩʠʣʠ ʨʽʟʘʥʥʷ; 

  5 ʉʭʝʤʠ ʙʘʟʫʚʘʥʥʷ ʟʘʛʦʪʦʚʢʠ ʽ ʩʠʩʪʝʤʘ ʚʝʨʩʪʘʪʥʦʛʦ ʧʨʠʩʪʦʩʫʚʘʥʥʷ; 

  6 ɿʥʘʯʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʽʚ ʪʝʨʪʷ ʜʣʷ ʨʽʟʥʠʭ ʫʤʦʚ ʢʦʥʪʘʢʪʫ ʧʦʚʝʨʭʦʥʴ 

ʟʘʛʦʪʦʚʢʠ ʟ ʫʩʪʘʥʦʚʦʯʥʠʤʠ ʽ ʟʘʪʠʩʢʥʠʤʠ ʝʣʝʤʝʥʪʘʤʠ ʧʨʠʩʪʦʩʫʚʘʥʴ; 

  7 ɿʥʘʯʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʽʚ ʟʘʧʘʩʫ ʜʣʷ ʨʽʟʥʠʭ ʫʤʦʚ ʟʘʢʨʽʧʣʝʥʥʷ ʽ ʦʙʨʦʙʢʠ 

ʟʘʛʦʪʦʚʦʢ. 

ɺʠʭʽʜʥʽ ʜʘʥʽ ʧʦ 1, 2 ʽ 3 ʧʫʥʢʪʘʤ ʚʠʙʠʨʘʶʪʴʩʷ ʟ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ, 

ʩʢʣʘʜʝʥʦʛʦ ʜʣʷ ʦʙʨʦʙʢʠ ʜʘʥʦʾ ʟʘʛʦʪʦʚʢʠ. ʉʢʣʘʜʦʚʽ ʩʠʣʠ ʨʽʟʘʥʥʷ ʚʠʟʥʘʯʘʶʪʴʩʷ 

ʟ ʥʦʨʤʘʪʠʚʽʚ ʨʝʞʠʤʽʚ ʨʽʟʘʥʥʷ ʯʠ ʨʦʟʨʘʭʦʚʫʶʪʴʩʷ. 

ʅʘ ʧʽʜʩʪʘʚʽ ʩʭʝʤʘ ʙʘʟʫʚʘʥʥʷ ʥʘʜʘʣʽ ʨʦʟʨʦʙʣʷʻʪʴʩʷ ʩʭʝʤʘ ʟʘʢʨʽʧʣʝʥʥʷ. 

ɿʥʘʯʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʽʚ ʪʝʨʪʷ ʚʠʙʠʨʘʶʪʴʩʷ ʟ ʪʘʙʣʠʮʽ 1. 

 

ʊʘʙʣʠʮʷ 1.1. ʂʦʝʬʽʮʽʻʥʪʠ ʪʝʨʪʷ ʤʽʞ ʢʦʥʪʘʢʪʫʶʯʠʤʠ 

ʧʦʚʝʨʭʥʷʤʠ ʟʘʛʦʪʽʚʣʽ ʪʘ ʝʣʝʤʝʥʪʘʤʠ ʧʨʠʩʪʦʩʫʚʘʥʥʷ 

ʉʪʘʥ ʢʦʥʪʘʢʪʫʶʯʠʭ ʧʦʚʝʨʭʦʥʴ ʂʦʝʬʽʮʽʻʥʪ 

ʪʝʨʪʷ 

ɹʘʟʦʚʽ ʧʦʚʝʨʭʥʽ ʟʘʛʦʪʦʚʢʠ ʦʙʨʦʙʣʝʥʽ, ʥʘʩʪʘʥʦʚʥʽ 

ʝʣʝʤʝʥʪʠ ʪʠʧʫ ʦʧʦʨʥʠʭ ʧʣʘʩʪʠʥ. 

0,16 

 

ɹʘʟʦʚʽ ʧʦʚʝʨʭʥʽ ʟʘʛʦʪʦʚʢʠ ʥʝ ʦʙʨʦʙʣʝʥʽ, ʥʘʩʪʘʥʦʚʥʽ 

ʝʣʝʤʝʥʪʠ ʪʠʧʫ ʪʦʯʢʦʚʠʭ ʦʧʦʨ. 

0,25 

 

ɹʘʟʦʚʽ ʧʦʚʝʨʭʥʽ ʟʘʛʦʪʦʚʢʠ ʥʝ ʦʙʨʦʙʣʝʥʽ, ʨʦʙʦʯʽ 

ʧʦʚʝʨʭʥʽ ʥʘʩʪʘʥʦʚʥʠʭ ʽ ʟʘʪʠʩʢʥʠʭ ʝʣʝʤʝʥʪʽʚ: 

 

 

ʟ ʢʽʣʴʮʝʚʠʤʠ ʢʘʥʘʚʢʘʤʠ 

ʟ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʠʤʠ ʢʘʥʘʚʢʘʤʠ 

ʟ ʛʦʩʪʨʠʤʠ ʨʠʬʣʝʥʥʷʤ 

0,35 

0,55 

0,85 

  ɿʘʣʝʞʥʦ ʚʽʜ ʢʦʥʢʨʝʪʥʠʭ ʫʤʦʚ ʦʙʨʦʙʢʠ ʟʥʘʯʝʥʴ ʢʦʝʬʽʮʽʻʥʪʘ ʟʘʧʘʩʫ k 

ʚʠʙʠʨʘʻʪʴʩʷ ʜʠʬʝʨʝʥʮʽʡʦʚʘʥʦ [1, 2]. ʇʨʠ ʮʴʦʤʫ ʡʦʛʦ ʚʝʣʠʯʠʥʫ ʤʦʞʥʘ 

ʧʨʝʜʩʪʘʚʠʪʠ ʷʢ ʜʦʙʫʪʦʢ ʨʷʜʫ ʢʦʝʬʽʮʽʻʥʪʽʚ (ʂ0, ʂ1, ... ʂ6), ʷʢʽ ʚʽʜʦʙʨʘʞʘʶʪʴ 

ʫʤʦʚʠ ʦʙʨʦʙʢʠ ʪʘ ʟʘʢʨʽʧʣʝʥʥʷ ʟʘʛʦʪʦʚʢʠ. 

ʂ=ʂ0 ʂ1 ʂ2 ʂ3 ʂ4 ʂ5 ʂ6,                                                   (7) 

  ʜʝ ʂ0 - ʛʘʨʘʥʪʦʚʘʥʠʡ ʢʦʝʬʽʮʽʻʥʪ ʟʘʧʘʩʫ, ʜʣʷ ʚʩʽʭ ʚʠʧʘʜʢʽʚ ʨʝʢʦʤʝʥʜʫʻʪʴʩʷ 

ʚʠʙʠʨʘʪʠ, ʂ0 = 1,5; 

  ʂ1 - ʢʦʝʬʽʮʽʻʥʪ, ʱʦ ʚʨʘʭʦʚʫʻ ʟʤʽʥʫ ʩʠʣʠ ʨʽʟʘʥʥʷ, ʦʙʫʤʦʚʣʝʥʝ 

ʥʝʨʽʚʥʦʤʽʨʥʽʩʪʶ ʱʦ ʟʥʽʤʘʻʪʴʩʷ ʧʨʠ ʦʙʨʦʙʮʽ ʧʨʠʧʫʩʢʫ, ʂ1 = 1,5; 



  ʂ2 - ʢʦʝʬʽʮʽʻʥʪ, ʱʦ ʚʨʘʭʦʚʫʻ ʟʨʦʩʪʘʥʥʷ ʩʠʣ ʨʽʟʘʥʥʷ ʧʨʠ ʟʘʪʫʧʣʝʥʽʷ 

ʽʥʩʪʨʫʤʝʥʪʽʚ, ʜʣʷ ʨʽʟʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʽ ʤʝʪʦʜʽʚ ʦʙʨʦʙʢʠ ʟʥʘʯʝʥʥʷ ʥʘʚʝʜʝʥʽ ʚ 

ʪʘʙʣʠʮʽ 2; 

  ʂ3 ,ʂ4, ʂ5, ʂ6, - ʢʦʝʬʽʮʽʻʥʪʠ, ʱʦ ʚʨʘʭʦʚʫʶʪʴ ʩʧʝʮʠʬʽʢʫ ʫʤʦʚ ʟʘʢʨʽʧʣʝʥʥʷ ʽ 

ʦʙʨʦʙʢʠ ʟʘʛʦʪʦʚʢʠ, ʥʘʚʝʜʝʥʽ ʫ ʪʘʙʣʠʮʽ 3. 

ʊʘʙʣʠʮʷ 1.2. ɿʥʘʯʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʘ ʂ2 

ʄʝʪʦʜ ʦʙʨʦʙʢʠ ʂʦʤʧʦʥʝʥʪʠ ʩʠʣʠ 

ʨʽʟʘʥʥʷ 

ʂ2 ʇʨʠʤʽʪʢʘ 

ʉʚʝʨʜʣʽʥʥʷ ʂʨʫʪʥʠʡ ʤʦʤʝʥʪ 

ʆʩʦɹʚʘ ʩʠʣʘ 

1,15 

1,00 

ɼʣʷ ʯʘʚʫʥʫ 

ʇʦʧʝʨʝʜʥʻ (ʟʘ 

ʩʢʦʨʠʥʮʽ) ʟʝʥʢʫʚʘʥʥʷ 

ʊʝ ʞ 1,30 

1,20 

ɼʣʷ ʯʘʚʫʥʫ ʧʨʠ 

ʟʥʦʩʽ ʧʦ ʟʘʜʥʽʡ 

ʧʦʚʝʨʭʥʽ 1,5 

ʏʠʩʪʦʚʝ ʟʝʥʢʫʚʘʥʥʷ ʊʝ ʞ 1,20 

1,20 

ɼʣʷ ʯʘʚʫʥʫ ʧʨʠ 

ʟʥʦʩʽ ʧʦ ʟʘʜʥʽʡ 

ʧʦʚʝʨʭʥʽ 0,7 ... 

0,3 ʤʤ 

ʇʦʧʝʨʝʜʥʻ ʪʦʯʽʥʥʷ ʪʘ 

ʨʦʟʪʦʯʫʚʘʥʥʷ 

ʈZ 

 

 

ʈʋ 

 

ʈZ 

1,00 

1,00 

1,40 

1,20 

1,60 

1,25 

ɼʣʷ ʩʪʘʣʝʡ  

ɼʣʷ ʯʘʚʫʥʫ 

ɼʣʷ ʩʪʘʣʝʡ  

ɼʣʷ ʯʘʚʫʥʫ 

ɼʣʷ ʩʪʘʣʝʡ  

ɼʣʷ ʯʘʚʫʥʫ 

ʏʠʩʪʦʚʝ ʪʦʯʽʥʥʷ ʪʘ 

ʨʦʟʪʦʯʫʚʘʥʥʷ 

ʈZ 

 

 

ʈʋ 

 

ʈZ 

1,00 

1,05 

1,03 

1,40 

1,00 

1,30 

ɼʣʷ ʩʪʘʣʝʡ  

ɼʣʷ ʯʘʚʫʥʫ 

ɼʣʷ ʩʪʘʣʝʡ  

ɼʣʷ ʯʘʚʫʥʫ 

ɼʣʷ ʩʪʘʣʝʡ  

ɼʣʷ ʯʘʚʫʥʫ 

ʎʠʣ̔ʥʜʨʠʯʥʝ ʧʦʧʝʨʝʜʥʻ 

ʽ ʯʠʩʪʦʚʝ ʬʨʝʟʝʨʫʚʘʥʥʷ 

ʆʢʨʫʞʥʘ ʩʠʣʘ 1,6é1,8 

1,2é1,4 

ɼʣʷ ʚʩʽʭ ʩʪʘʣʝʡ 

ɼʣʷ ʪʚʝʨʜʠʭ 

ʩʪʘʣʝʡ ʽ ʯʘʚʫʥʽʚ 

ʊʦʨʮʝʚʽ ʧʦʧʝʨʝʜʥʻ ʽ 

ʯʠʩʪʦʚʝ ʬʨʝʟʝʨʫʚʘʥʥʷ 

ʊʘʥʛʝʥʮʽʘʣʴʥʘ ʩʠʣʘ 1,6é1,8 

1,2é1,4 

ʊʝ ʞ 

- "- 

ʐʣʽʬʫʚʘʥʥʷ ʆʢʨʫʞʥʘ ʩʠʣʘ 1,15é1,20 -ñ- 

 

ʇʨʦʪʷʛʫʚʘʥʥʷ ʉʠʣʘ ʧʨʦʪʷʛʫʚʘʥʥʷ 1,5 ʇʨʠ ʟʥʦʩʽ ʧʦ 

ʟʘʜʥʽʡ ʧʦʚʝʨʭʥʽ 

ʜʦ 0,5 ʤʤ 

 



ʊʘʙʣʠʮʷ 1.3. ɿʥʘʯʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʽʚ ʂ3 ï ʂ6 

ʇʦʟʥʘʯʝʥʥʷ 

ʢʦʝʬʽʮʽʻʥʪʘ 

ʋʤʦʚʠ ʦʙʨʦʙʢʠ, ʱʦ 

ʚʨʘʭʦʚʫʶʪʴʩʷ 

ʢʦʝʬʽʮʽʻʥʪʦʤ 

ɿʥʘʯʝʥʥʷ 

ʢʦʝʬʽʮʽʻʥʪʘ 

ʇʨʠʤʽʪʢʘ 

ʂ3 ɿʙʽʣʴʰʝʥʥʷ ʩʠʣ 

ʨʽʟʘʥʥʷ ʧʨʠ 

ʧʝʨʝʨʠʚʠʩʪʦʤʫ 

ʨʽʟʘʥʥʽ 

1,2 ʇʨʠ ʪʦʨʮʝʚʦʤʫ 

ʬʨʝʟʝʨʫʚʘʥʥʽ 

ʂ4 ɺʠʜ ʧʨʠʚʦʜʫ 

ʧʨʠʩʪʦʩʫʚʘʥʥʷ 

1,0 

 

 

 

 

1,3 

ɼʣʷ ʧʥʝʚʤʘʪʠʯʥʠʭ, 

ʛʽʜʨʘʚʣʽʯʥʠʭ ʪʘ ʽʥʰʠʭ 

ʧʨʠʚʦʜʽʚ ʧʨʷʤʦʾ ʜʽʾ 

ʂ5 ɿʨʫʯʥʽʩʪʴ 

ʨʦʟʪʘʰʫʚʘʥʥʷ 

ʨʫʢʦʷʪʦʢ ʚ ʨʫʯʥʠʭ 

ʟʘʪʠʩʢʘʯʘʭ 

1,0 

 

 

 

 

1,2 

ɿʨʫʯʥʝ ʧʦʣʦʞʝʥʥʷ 

ʨʫʢʦʷʪʢʠ ʟ ʤʘʣʠʤ 

ʜʽʘʧʘʟʦʥʦʤ ʢʫʪʘ ʾʾ 

ʧʦʚʦʨʦʪʫ 

ʇʨʠ ʚʝʣʠʢʦʤʫ 

ʜʽʘʧʘʟʦʥʽ ʢʫʪʘ 

ʧʦʚʦʨʦʪʫ ʨʫʢʦʷʪʢʠ 

(ʙʽʣʴʰʝ 90
0
) 

ʂ6 ʅʘʷʚʥʽʩʪʴ ʤʦʤʝʥʪʽʚ, 

ʷʢʽ ʧʨʘʛʥʫʪʴ 

ʧʦʚʝʨʥʫʪʠ 

ʟʘʛʦʪʦʚʢʫ ʥʘ ʦʧʦʨʘʭ 

1,0 

 

 

 

 

1,5 

ɺʩʪʘʥʦʚʣʝʥʥʷ ʦʧʦʨʠ ʟ 

ʦʙʤʝʞʝʥʦʶ ʧʦʚʝʨʭʥʝʶ 

ʢʦʥʪʘʢʪʫ (ʦʧʦʨʠ 

ʧʦʩʪʽʡʥʽ) 

ɺʩʪʘʥʦʚʣʝʥʥʷ ʥʘ ʦʧʦʨʠ 

ʟ ʚʝʣʠʢʦʶ ʧʦʚʝʨʭʥʝʶ 

ʢʦʥʪʘʢʪʫ (ʧʣʘʩʪʠʥʠ 

ʦʧʦʨʥʽ) 

 

2. ʈʦʟʨʘʭʫʥʦʢ ʩʠʣ ʟʘʢʨʽʧʣʝʥʥʷ 

    ɽʬʝʢʪʠʚʥʽʩʪʴ ʟʘʢʨʽʧʣʝʥʥʷ ʚ ʟʥʘʯʥʽʡ ʤʽʨʽ ʟʘʣʝʞʠʪʴ ʚʽʜ ʧʨʠʡʥʷʪʦʾ ʩʭʝʤʠ 

ʟʘʢʨʽʧʣʝʥʥʷ. ʇʨʠ ʮʴʦʤʫ ʥʝʦʙʭʽʜʥʦ ʚʠʙʨʘʪʠ ʧʦʚʝʨʭʥʽ ʥʘ ʟʘʛʦʪʽʚʣʽ ʜʣʷ 

ʥʘʩʪʘʥʦʚʥʠʭ ʝʣʝʤʝʥʪʽʚ, ʥʘʧʨʷʤʦʢ ʩʠʣʠ ʟʘʢʨʽʧʣʝʥʥʷ, ʢʽʣʴʢʽʩʪʴ ʧʨʠʭʚʘʪʽʚ ʽ 



ʪʦʯʢʠ ʧʨʠʢʣʘʜʘʥʥʷ ʩʠʣʠ (ʩʠʣ) ʟʘʢʨʽʧʣʝʥʥʷ. ʇʨʠ ʚʠʙʦʨʽ ʥʘʧʨʷʤʢʫ ʩʠʣʠ 

ʟʘʢʨʽʧʣʝʥʥʷ ʥʝʦʙʭʽʜʥʦ ʚʨʘʭʦʚʫʚʘʪʠ ʨʷʜ ʧʨʘʚʠʣ [2]. 

    1 ʉʠʣʘ ʟʘʢʨʽʧʣʝʥʥʷ ʧʦʚʠʥʥʘ ʙʫʪʠ ʩʧʨʷʤʦʚʘʥʘ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦ ʜʦ 

ʧʣʦʱʠʥʠ ʥʘʩʪʘʥʦʚʥʠʭ ʝʣʝʤʝʥʪʽʚ ʘʙʦ ʧʽʜ ʢʫʪʦʤ ʜʦ ʜʚʦʭ ʘʙʦ ʪʨʴʦʭ ʧʣʦʱʠʥʘʭ 

ʥʘʩʪʘʥʦʚʥʠʭ ʝʣʝʤʝʥʪʽʚ, ʱʦʙ ʟʘʙʝʟʧʝʯʠʪʠ ʥʘʜʽʡʥʠʡ ʢʦʥʪʘʢʪ ʟ ʙʘʟʦʚʠʤʠ 

ʧʦʚʝʨʭʥʷʤʠ ʽ ʚʠʢʣʶʯʠʪʠ ʟʩʫʚ ʟʘʛʦʪʦʚʢʠ ʧʨʠ ʟʘʢʨʽʧʣʝʥʥʽ. 

    2 ʇʨʠ ʙʘʟʫʚʘʥʥʷ ʟʘʛʦʪʦʚʢʠ ʧʦ ʜʝʢʽʣʴʢʦʭ ʙʘʟʦʚʠʭ ʧʣʦʩʢʠʤ ʧʦʚʝʨʭʥʷʤ ʩʠʣʘ 

ʟʘʢʨʽʧʣʝʥʥʷ ʧʦʚʠʥʥʘ ʙʫʪʠ ʩʧʨʷʤʦʚʘʥʘ ʜʦ ʪʠʭ ʫʩʪʘʥʦʚʦʯʥʠʭ ʝʣʝʤʝʥʪʽʚ, ʟ 

ʷʢʠʤʠ ʟʘʛʦʪʽʚʣʷ ʤʘʻ ʥʘʡʙʽʣʴʰʫ ʧʣʦʱʫ ʢʦʥʪʘʢʪʫ. 

   3 ʅʘʧʨʷʤʢʠ ʩʠʣʠ ʟʘʢʨʽʧʣʝʥʥʷ ʽ ʩʠʣʠ ʪʷʞʽʥʥʷ ʟʘʛʦʪʦʚʢʠ ʧʦʚʠʥʥʽ ʟʙʽʛʘʪʠʩʷ 

(ʮʝ ʧʽʜʚʠʱʠʪʠ ʝʬʝʢʪʠʚʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʘʪʠʩʢʥʦʛʦ ʤʝʭʘʥʽʟʤʫ). 

   4 ʅʘʧʨʷʤ ʩʠʣʠ ʟʘʢʨʽʧʣʝʥʥʷ ʧʦ ʤʦʞʣʠʚʦʩʪʽ ʤʘʻ ʟʙʽʛʘʪʠʩʷ ʽ ʟ ʥʘʧʨʷʤʢʦʤ ʩʠʣʠ 

ʨʽʟʘʥʥʷ. 

   ʇʨʠ ʚʠʙʦʨʽ ʪʦʯʢʠ ʜʦʢʣʘʜʘʥʥʷ ʩʠʣ ʟʘʢʨʽʧʣʝʥʥʷ ʥʝʦʙʭʽʜʥʦ 

ʜʦʪʨʠʤʫʚʘʪʠʩʷ ʥʘʩʪʫʧʥʠʭ ʧʨʘʚʠʣ. 

   1 ʉʠʣʘ ʟʘʢʨʽʧʣʝʥʥʷ ʥʝ ʧʦʚʠʥʥʘ ʧʨʠʚʦʜʠʪʠ ʜʦ ʧʝʨʝʢʠʜʘʥʥʷ ʟʘʛʦʪʦʚʢʠ ʘʙʦ ʾʾ 

ʟʩʫʚʫ ʧʦ ʫʩʪʘʥʦʚʦʯʥʠʭ ʝʣʝʤʝʥʪʽʚ. ɼʣʷ ʮʴʦʛʦ ʥʝʦʙʭʽʜʥʦ, ʱʦʙ ʪʦʯʢʘ 

ʜʦʢʣʘʜʘʥʥʷ ʩʠʣʠ ʟʘʢʨʽʧʣʝʥʥʷ ʧʨʦʝʢʪʫʚʘʣʘʩʷ: 

- ʗʢʦʤʦʛʘ ʙʣʠʞʯʝ ʜʦ ʮʝʥʪʨʫ ʽʥʩʪʘʣʷʮʽʡʥʦʛʦ ʝʣʝʤʝʥʪʘ ʯʠ ʘʙʦ ʜʦ ʮʝʥʪʨʫ 

ʪʷʞʢʦʩʪʽ ʪʨʠʢʫʪʥʠʢʘ, ʫʪʚʦʨʝʥʦʛʦ ʣʽʥʽʷʤʠ, ʱʦ ʟ'ʻʜʥʫʶʪʴ ʮʝʥʪʨʠ ʥʘʩʪʘʥʦʚʥʠʭ 

ʝʣʝʤʝʥʪʽʚ, ʨʦʟʪʘʰʦʚʘʥʠʭ ʚ ʦʜʥʽʡ ʧʣʦʱʠʥʽ; 

- ʅʘ ʜʽʣʷʥʢʫ ʧʦʚʝʨʭʥʽ ʟʘʛʦʪʦʚʢʠ, ʧʘʨʘʣʝʣʴʥʽʡ ʧʦʚʝʨʭʥʽ ʧʣʦʩʢʠʭ ʥʘʩʪʘʥʦʚʥʠʭ 

ʝʣʝʤʝʥʪʽʚ, ʱʦ ʩʧʨʠʡʤʘʶʪʴ ʩʠʣʫ ʟʘʢʨʽʧʣʝʥʥʷ. 

   2 ɼʽʷ ʩʠʣʠ ʟʘʢʨʽʧʣʝʥʥʷ ʽ ʚʠʢʣʠʢʘʥʠʭ ʥʝʶ ʨʝʘʢʮʽʡ ʦʧʦʨ ʥʝ ʧʦʚʠʥʥʦ 

ʧʨʠʚʦʜʠʪʠ ʜʦ ʩʪʚʦʨʝʥʥʷ ʟʛʠʥʘʶʯʠʭ ʤʦʤʝʥʪʽʚ, ʟʜʘʪʥʠʭ ʟʥʠʟʠʪʠ ʪʦʯʥʽʩʪʴ 

ʦʙʨʦʙʢʠ ʥʝʞʦʨʩʪʢʠʭ ʟʘʛʦʪʦʚʦʢ. 

   3 ʄʽʩʮʝ ʧʨʦʛʨʘʤʠ ʩʠʣʠ ʟʘʢʨʽʧʣʝʥʥʷ ʧʦʚʠʥʥʦ ʙʫʪʠ ʷʢ ʤʦʞʥʘ ʙʣʠʞʯʝ ʜʦ 

ʤʽʩʮʷ ʦʙʨʦʙʢʠ, ʦʩʦʙʣʠʚʦ ʜʣʷ ʥʝʞʦʨʩʪʢʠʭ ʟʘʛʦʪʦʚʦʢ. 

 

    ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʘʥʘʣʽʟʫ ʨʽʟʥʠʭ ʚʘʨʽʘʥʪʽʚ ʩʢʣʘʜʘʻʪʴʩʷ ʨʦʟʨʘʭʫʥʢʦʚʘ ʩʭʝʤʘ 

ʜʣʷ ʨʦʟʨʘʭʫʥʢʫ ʩʠʣʠ ʟʘʢʨʽʧʣʝʥʥʷ. ʇʨʠ ʾʾ ʩʢʣʘʜʘʥʥʽ ʥʝʦʙʭʽʜʥʦ ʢʦʨʠʩʪʫʚʘʪʠʩʷ 

ʥʘʩʪʫʧʥʠʤʠ ʧʨʘʚʠʣʘʤʠ. 

   1 ʚʠʢʨʝʩʣʠʚ ʟʘʛʦʪʦʚʢʫ ʫ ʪʨʴʦʭ ʧʨʦʝʢʮʽʷʭ ʽ ʫʢʣʘʩʪʠ ʾʾ ʚ ʩʠʩʪʝʤʫ ʢʦʦʨʜʠʥʘʪ. 

   2 ʚʠʢʨʝʩʣʠʚ ʥʘʩʪʘʥʦʚʥʽ ʝʣʝʤʝʥʪʠ ʚ ʟʽʪʢʥʝʥʥʽ ʟ ʙʘʟʦʚʠʤʠ ʧʦʚʝʨʭʦʥʴ 

ʟʘʛʦʪʦʚʢʠ. 

  3 ɺʩʪʘʥʦʚʠʪʠ ʨʽʞʫʯʠʡ ʽʥʩʪʨʫʤʝʥʪ ʚ ʪʦʯʮʽ, ʜʝ ʚʽʥ ʚʠʢʣʠʢʘʻ ʤʘʢʩʠʤʘʣʴʥʠʡ 

ʦʙʝʨʪʦʚʠʡ (ʘʙʦ ʟʛʠʥʘʣʴʥʠʡ) ʤʦʤʝʥʪ. ʈʦʟʩʪʘʚʠʪʠ ʚʝʢʪʦʨʘ ʨʝʞʠʤʽʚ ʨʽʟʘʥʥʷ ʥʘ 

ʚʩʽʭ ʧʨʦʝʢʮʽʷʭ. 

   4 ʈʦʟʩʪʘʚʠʪʠ ʚʝʢʪʦʨʘ ʩʢʣʘʜʦʚʠʭ ʩʠʣʠ ʨʽʟʘʥʥʷ ʥʘ ʚʩʽʭ ʧʨʦʝʢʮʽʷʭ ʪʘ ʽʥʰʽ 

ʟʦʚʥʽʰʥʽ, ʭʪʦ ʧʽʜʙʫʨʶʻ ʩʠʣʠ. 

   5 ʈʦʟʩʪʘʚʠʪʠ ʚʝʢʪʦʨʘ ʩʠʣ, ʷʢʽ ʧʨʦʪʠʜʽʶʪʴ ʟʩʫʚʫ ʟʘʛʦʪʦʚʢʠ ʥʘ ʚʩʽʭ ʧʨʦʝʢʮʽʷʭ, 

ʘ ʪʘʢʦʞ ʚʝʢʪʦʨ ʩʠʣʠ ʟʘʢʨʽʧʣʝʥʥʷ. 

ʇʨʠʢʣʘʜʠ ʚʠʢʦʥʘʥʥʷ ʨʦʟʨʘʭʫʥʢʦʚʠʭ ʩʭʝʤ ʥʘʚʝʜʝʥʽ ʚ ʟʘʜʘʯʘʭ. 

 



  ʇʨʠʢʣʘʜ 1 ɺʠʟʥʘʯʠʪʠ (ʫ ʟʘʛʘʣʴʥʦʤʫ ʚʠʛʣʷʜʽ) ʩʠʣʫ ʟʘʢʨʽʧʣʝʥʥʷ ʧʨʠ ʪʦʯʽʥʥʽ 

ʟʦʚʥʽʰʥʴʦʾ ʮʠʣʽʥʜʨʠʯʥʦʾ ʧʦʚʝʨʭʥʽ ʧʨʦʭʽʜʥʠʤ ʨʽʟʮʝʤ. ʆʙʨʦʙʣʶʚʘʥʘ ʟʘʛʦʪʦʚʢʘ 

ʙʘʟʫʻʪʴʩʷ ʽ ʟʘʢʨʽʧʣʶʻʪʴʩʷ ʫ ʪʦʢʘʨʥʦʤʫ ʧʘʪʨʦʥʽ. 

 

  ʈʽʰʝʥʥʷ ʉʭʝʤʘ ʩʠʣ, ʜʽʶʯʠʭ ʥʘ ʟʘʛʦʪʦʚʢʫ ʚ ʧʨʦʮʝʩʽ ʦʙʨʦʙʢʠ, ʧʨʝʜʩʪʘʚʣʝʥʘ 

ʥʘ ʤʘʣʶʥʢʫ 1. 

ʈʦʟʛʣʷʥʝʤʦ ʜʽʶ ʟʦʚʥʽʰʥʽʭ ʟʙʫʨʶʶʯʠʭ ʩʠʣ. ʆʢʨʫʞʥʘ ʩʠʣʘ ʈZ - ʤʘʻ ʥʘʡʙʽʣʴʰʫ 

ʘʙʩʦʣʶʪʥʫ ʚʝʣʠʯʠʥʫ ʧʨʠ ʪʦʯʽʥʥʽ ʽ ʜʽʻ ʧʦ ʜʦʪʠʯʥʽʡ ʜʦ ʟʘʛʦʪʽʚʣʽ. ɺʦʥʘ 

ʥʘʤʘʛʘʻʪʴʩʷ ʧʦʚʝʨʥʫʪʠ ʟʘʛʦʪʦʚʢʫ ʥʘʚʢʦʣʦ ʾʾ ʦʩʽ. ʈʘʜʽʘʣʴʥʘ ʩʠʣʘ ʈʋ - ʟʘʣʝʞʥʦ 

ʚʽʜ ʫʤʦʚ ʦʙʨʦʙʢʠ ʩʢʣʘʜʘʻ 0,3 ... 0,9 ʈZ ʽ ʜʽʻ ʧʦ ʥʦʨʤʘʣʽ ʜʦ ʦʙʨʦʙʣʶʚʘʥʦʾ 

ʧʦʚʝʨʭʥʽ ʚʽʜ ʧʝʨʠʬʝʨʽʾ ʜʦ ʮʝʥʪʨʫ ʟʘʛʦʪʦʚʢʠ. ɰʡ ʧʨʦʪʠʜʽʶʪʴ ʨʝʘʢʮʽʾ ʟ ʙʦʢʫ 

ʢʫʣʘʯʢʽʚ. ʊʘʢ ʷʢ ʨʘʜʽʘʣʴʥʘ ʩʠʣʘ ʥʝ ʚʠʢʣʠʢʘʻ ʟʤʽʱʝʥʥʷ ʟʘʛʦʪʦʚʢʠ ʪʦ, ʟʘʟʚʠʯʘʡ, 

ʥʘ ʨʦʟʨʘʭʫʥʢʦʚʽʡ ʩʭʝʤʽ ʨʝʘʢʮʽʾ ʥʝ ʧʦʢʘʟʫʶʪʴʩʷ. ʆʩʴʦʚʘ ʩʠʣʘ ʈX - ʟʘʣʝʞʥʦ ʚʽʜ 

ʫʤʦʚ ʦʙʨʦʙʢʠ ʩʢʣʘʜʘʻ 0,1 ... 0,7 ʈZ ʽ ʜʽʻ ʥʘ ʟʘʛʦʪʦʚʢʫ ʫ ʥʘʧʨʷʤʢʫ ʧʦʜʘʯʽ 

ʽʥʩʪʨʫʤʝʥʪʫ. ʇʨʠ ʮʴʦʤʫ ʚʦʥʘ ʥʘʤʘʛʘʻʪʴʩʷ ʟʤʽʩʪʠʪʠ ʟʘʛʦʪʽʚʣʶ ʚʟʜʦʚʞ ʦʩʽ. 

 
 

 ʈʠʩ. 2.1. ʉʭʝʤʘ ʩʠʣ, ʜʽʶʯʠʭ ʥʘ ʟʘʛʦʪʦʚʢʫ ʚ ʧʨʦʮʝʩʽ ʦʙʨʦʙʢʠ 

   ɿʘʢʨʽʧʣʝʥʥʷ ʟʘʛʦʪʦʚʢʠ ʟʜʽʡʩʥʶʻʪʴʩʷ ʩʠʣʦʶ ʟʘʢʨʽʧʣʝʥʥʷ Q, ʧʨʠʢʣʘʜʘʻʪʴʩʷ 

ʜʦ ʟʘʛʦʪʽʚʣʽ ʚʽʜ ʢʫʣʘʯʢʽʚ ʧʘʪʨʦʥʘ. ʇʨʠ ʮʴʦʤʫ ʟʥʘʯʝʥʥʷ ʩʠʣʠ ʟʘʢʨʽʧʣʝʥʥʷ 

ʧʦʚʠʥʥʦ ʙʫʪʠ ʪʘʢʠʤ, ʱʦʙ ʚʠʢʣʶʯʘʣʘʩʷ ʤʦʞʣʠʚʽʩʪʴ ʧʦʚʦʨʦʪʫ ʟʘʛʦʪʦʚʢʠ ʚ 

ʧʘʪʨʦʥʽ ʚʽʜ ʜʽʾ ʦʢʨʫʞʥʦʾ ʩʠʣʠ, ʾʾ ʟʩʫʚ ʫʟʜʦʚʞ ʦʩʽ, ʱʦ ʚʠʢʣʠʢʘʻʪʴʩʷ ʦʩʴʦʚʦʾ 

ʩʠʣʦʶ. 

   ʄʦʞʣʠʚʽʩʪʴ ʧʦʚʦʨʦʪʫ ʟʘʛʦʪʦʚʢʠ ʥʘʚʢʦʣʦ ʦʩʽ ʆʍ ʫ ʧʘʪʨʦʥʽ ʽ ʾʾ ʟʩʫʚ ʚʟʜʦʚʞ 

ʦʩʽ ʆʍ ʚʠʢʣʶʯʘʻʪʴʩʷ ʟʘʚʜʷʢʠ ʜʽʾ ʩʠʣ ʪʝʨʪʷ F1 ʽ F2. ɺʦʥʠ ʚʠʥʠʢʘʶʪʴ ʫ 



ʨʝʟʫʣʴʪʘʪʽ ʜʽʾ ʩʠʣʠ ʟʘʢʨʽʧʣʝʥʥʷ ʚ ʤʽʩʮʽ ʢʦʥʪʘʢʪʫ ʢʫʣʘʯʢʽʚ ʧʘʪʨʦʥʘ ʟ ʙʘʟʦʚʦʶ 

ʧʦʚʝʨʭʥʝʶ ʟʘʛʦʪʦʚʢʠ. ʇʨʠʯʦʤʫ ʾʾ ʯʘʩʪʠʥʘ Q1 ʧʨʦʪʠʜʽʻ ʧʦʚʦʨʦʪʫ ʟʘʛʦʪʦʚʢʠ 

ʥʘʚʢʦʣʦ ʾʾ ʦʩʽ, ʘ Q2 ʧʨʦʪʠʜʽʻ ʟʩʫʚʫ ʟʘʛʦʪʦʚʢʠ ʚʟʜʦʚʞ ʦʩʽ. ʊʦʜʽ, ʟ ʘʣʛʦʨʠʪʤʫ 

ʨʦʟʨʘʭʫʥʢʫ ʩʠʣʠ ʟʘʢʨʽʧʣʝʥʥʷ (ʨʠʩʫʥʦʢ 3) ʩʠʣʘ ʟʘʢʨʽʧʣʝʥʥʷ ʩʢʣʘʜʝ 

,
2

2
2

1 QQkQ +=                                                  (8) 

ʜʝ Q1 - ʯʘʩʪʠʥʘ ʩʠʣʠ ʟʘʢʨʽʧʣʝʥʥʷ ʧʨʦʪʠʜʽʶʯʘ ʧʦʚʦʨʦʪʫ 

               ʟʘʛʦʪʦʚʢʠ ʥʘʚʢʦʣʦ ʦʩʽ; 

       Q2 - ʯʘʩʪʠʥʘ ʩʠʣʠ ʟʘʢʨʽʧʣʝʥʥʷ ʧʨʦʪʠʜʽʶʯʘ ʟʤʽʱʝʥʥʷ 

      ʟʘʛʦʪʦʚʢʠ ʚʟʜʦʚʞ ʦʩʽ; 

        k - ʢʦʝʬʽʮʽʻʥʪ ʟʘʧʘʩʫ. 

ɼʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʝʨʫʭʦʤʦʩʪʽ ʟʘʛʦʪʦʚʢʠ ʧʽʜ ʜʽʻʶ ʚʩʽʭ ʟʦʚʥʽʰʥʽʭ ʩʠʣ 

ʩʢʣʘʜʝʤʦ ʨʽʚʥʷʥʥʷ ʩʪʘʪʠʯʥʦʾ ʨʽʚʥʦʚʘʛʠ 

ä =-= ;0
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D
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nFM 1

Z
2

1ʪʨOX                                             (9) 

ä =-= ,0PnFP X2ʪʨOX                                                         (10) 

ʜʝ n - ʯʠʩʣʦ ʢʫʣʘʯʢʽʚ ʧʘʪʨʦʥʘ, ʜʣʷ ʪʨʝʭʢʫʣʘʯʢʦʚʦʛʦ ʧʘʪʨʦʥʘ n = 3; 

D1-ʜʽʘʤʝʪʨ ʦʙʨʦʙʣʶʚʘʥʦʾ ʧʦʚʝʨʭʥʽ; 

D2 - ʜʽʘʤʝʪʨ ʙʘʟʦʚʦʾ ʧʦʚʝʨʭʥʽ. 

   ʗʢ ʙʘʯʠʤʦ, ʫ ʜʚʦʭ ʨʽʚʥʷʥʥʷʭ ʧʦʚʥʽʩʪʶ ʢʦʤʧʝʥʩʦʚʘʥʦ ʜʽʶ ʚʩʽʭ ʟʦʚʥʽʰʥʽʭ 

ʟʙʫʨʶʶʯʠʭ ʩʠʣ (ʩʢʣʘʜʦʚʠʭ ʩʠʣʠ ʨʽʟʘʥʥʷ). ɿ ʦʙ'ʻʤʥʠʭ ʩʠʣ ʜʽʻ ʪʽʣʴʢʠ ʚʘʛʘ 

ʟʘʛʦʪʦʚʢʠ, ʷʢʠʡ ʤʘʻ ʥʝʟʨʽʚʥʷʥʥʦ ʤʝʥʰʫ ʚʝʣʠʯʠʥʫ ʥʽʞ ʽʥʰʽ ʟʦʚʥʽʰʥʽ ʩʠʣʠ. 

  ʇʽʜʩʪʘʚʠʤʦ ʚ ʨʽʚʥʷʥʥʷ (9) ʽ (10) ʟʥʘʯʝʥʥʷ ʩʠʣʠ ʪʝʨʪʷ. 

                                  fQFʪʨ= ,                                                                                

(11) 

ʜʝ f - ʢʦʝʬʽʮʽʻʥʪ ʪʝʨʪʷ. 

ʊʦʜʽ 
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ɿ ʨʽʚʥʷʥʴ (12) ʽ (13) ʟʥʘʭʦʜʠʤʦ: 
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  ʇʽʜʩʪʘʚʣʷʶʯʠ ʟʥʘʯʝʥʥʷ ʩʠʣ ʪʝʨʪʷ ʟ ʨʽʚʥʷʥʴ (11) ʽ (12) ʚ ʨʽʚʥʷʥʥʷ (8), 

ʦʪʨʠʤʘʻʤʦ ʬʦʨʤʫʣʫ ʜʣʷ ʨʦʟʨʘʭʫʥʢʫ ʩʠʣʠ ʟʘʢʨʽʧʣʝʥʥʷ: 
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   ʇʨʠʢʣʘʜ 2. ɺʠʟʥʘʯʠʪʠ (ʫ ʟʘʛʘʣʴʥʦʤʫ ʚʠʛʣʷʜʽ) ʩʠʣʫ ʟʘʢʨʽʧʣʝʥʥʷ ʧʨʠ 

ʬʨʝʟʝʨʫʚʘʥʥʽ ʰʧʦʥʢʦʚʽ ʧʘʟʠ. ʆʙʨʦʙʣʶʚʘʥʘ ʟʘʛʦʪʦʚʢʘ ʙʘʟʫʻʪʴʩʷ ʥʘ ʦʜʥʽʡ 

ʧʨʠʟʤʽ ʽ ʟʘʢʨʽʧʣʶʻʪʴʩʷ ʨʫʢʘʚʠʯʢʘʤʠ . 

 

   ʈʽʰʝʥʥʷ ʈʦʟʨʘʭʫʥʢʦʚʘ ʩʭʝʤʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩʫʥʢʫ 8. ɿʽ ʩʭʝʤʠ ʚʠʜʥʦ, 

ʱʦ ʦʢʨʫʞʥʘ ʩʢʣʘʜʦʚʘ ʩʠʣʘ ʨʽʟʘʥʥʷ Pz ʧʨʘʛʥʝ ʧʦʚʝʨʥʫʪʠ ʟʘʛʦʪʦʚʢʫ ʥʘʚʢʦʣʦ ʾʾ 

ʦʩʽ. ɰʡ ʧʨʦʪʠʜʽʶʪʴ ʜʚʽ ʩʠʣʠ ʪʝʨʪʷ ʥʘ ʣʽʥʽʾ ʢʦʥʪʘʢʪʫ ʟʘʛʦʪʦʚʢʠ ʟ ʧʦʚʝʨʭʥʷʤʠ 

ʧʨʠʟʤʠ ʽ ʦʜʥʘ ʩʠʣʘ ʪʝʨʪʷ ʧʽʜ ʧʨʠʭʦʧʠʤʦ ʩʧʨʷʤʦʚʘʥʽ ʧʨʦʪʠ ʜʽʾ ʩʠʣʠ Pz. ʉʠʣʘ 

ʧʦʜʘʯʽ ʬʨʝʟʠ Px  ʧʨʘʛʥʫʪʠ ʟʤʽʩʪʠʪʠ ʟʘʛʦʪʦʚʢʫ ʫ ʥʘʧʨʷʤʢʫ ʾʾ ʦʩʽ. ʎʴʦʤʫ 

ʧʨʦʪʠʜʽʶʪʴ ʜʚʽ ʩʠʣʠ ʪʝʨʪʷ ʥʘ ʣʽʥʽʾ ʢʦʥʪʘʢʪʫ ʟʘʛʦʪʦʚʢʠ ʟ ʧʦʚʝʨʭʥʷʤʠ ʧʨʠʟʤʠ ʽ 

ʦʜʥʘ ʩʠʣʘ ʪʝʨʪʷ ʧʽʜ ʧʨʠʭʦʧʠʤʦ ʩʧʨʷʤʦʚʘʥʽ ʧʨʦʪʠ ʜʽʾ ʩʠʣʠ Px. 

 
 

ʈʠʩ. 2.2. ʈʦʟʨʘʭʫʥʢʦʚʦ ʩʭʝʤʘ ʧʨʠ ʬʨʝʟʝʨʫʚʘʥʥʽ ʰʧʦʥʢʦʚʦʛʦ ʧʘʟʘ 

   ɿʘ ʘʥʘʣʦʛʽʻʶ ʟ ʧʨʠʢʣʘʜʦʤ 1 ʤʦʞʥʘ ʥʝ ʙʝʟ ʧʽʜʩʪʘʚʠ ʧʨʠʧʫʩʪʠʪʠ, ʱʦ 

ʥʘʡʙʽʣʴʰʘ ʩʠʣʘ ʟʘʢʨʽʧʣʝʥʥʷ ʙʫʜʝ ʧʦʪʨʽʙʥʦ ʜʣʷ ʚʠʢʣʶʯʝʥʥʷ ʧʦʚʦʨʦʪʫ 



ʟʘʛʦʪʦʚʢʠ ʥʘʚʢʦʣʦ ʦʩʽ ʚ ʨʝʟʫʣʴʪʘʪʽ ʜʽʾ ʩʠʣʠ Pz ʽ ʾʾ ʟʩʫʚʫ ʚʟʜʦʚʞ ʮʽʻʾ ʦʩʽ ʚʽʜ 

ʩʠʣʠ Px. 

2
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2
1 QQkQ +=                              (17) 

ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʚʝʣʠʯʠʥʠ ʮʽʻʾ ʩʠʣʠ ʩʢʣʘʜʝʤʦ ʜʚʘ ʨʽʚʥʷʥʥʷ: 
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ʜʝ: 1ʪ11ʪʨ fQF = , 

2
Sin2

fQ
F 21

2ʪʨ a
= , 

 223ʪʨ fQF = , 

2
Sin2

fQ
F 22

4ʪʨ a
= ; 

 a ï ʢʫʪ ʧʨʠʟʤʠ. 

ʇʽʜʩʪʘʚʠʚʰʠ ʟʥʘʯʝʥʥʷ Fʪʨ1, Fʪʨ2, Fʪʨ3, Fʪʨ4ʜʦ ʨʽʚʥʷʥʴ (18) ʽ (19), ʦʪʨʠʤʘʻʤʦ: 
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   ɺʠʨʽʰʫʶʯʠ ʨʽʚʥʷʥʥʷ (20) ʱʦʜʦ Q1 ʽ ʨʽʚʥʷʥʥʷ (21) ʱʦʜʦ Q2 ʽ ʚʨʘʭʦʚʫʶʯʠ, 

ʱʦ ʜʽʘʤʝʪʨ ʙʘʟʦʚʦʾ ʧʦʚʝʨʭʥʽ ʟʘʛʦʪʦʚʢʠ ʜʦʨʽʚʥʶʻ ʜʽʘʤʝʪʨʫ ʧʦʚʝʨʭʥʽ, ʥʘ ʷʢʽʡ 

ʦʙʨʦʙʣʷʻʪʴʩʷ ʧʘʟ, ʦʪʨʠʤʘʻʤʦ: 
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ʇʽʜʩʪʘʚʠʤʦ ʟʥʘʯʝʥʥʷ Q1 ʽ Q2 ʚ ʨʽʚʥʷʥʥʷ (17), ʦʪʨʠʤʘʻʤʦ: 
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   ʇʨʠʢʣʘʜ 3. ɺʠʟʥʘʯʠʪʠ (ʫ ʟʘʛʘʣʴʥʦʤʫ ʚʠʛʣʷʜʽ) ʩʠʣʫ ʟʘʢʨʽʧʣʝʥʥʷ ʧʨʠ 

ʬʨʝʟʝʨʫʚʘʥʥʽ ʧʦʚʝʨʭʥʽ ʧʨʠʟʤʘʪʠʯʥʦʾ ʟʘʛʦʪʦʚʢʠ. ʆʙʨʦʙʣʶʚʘʥʘ ʟʘʛʦʪʽʚʣʷ 

ʚʩʪʘʥʦʚʣʝʥʘ ʚ ʣʝʱʘʪʘʭ. 

 

   ʈʽʰʝʥʥʷ ʈʦʟʨʘʭʫʥʢʦʚʘ ʩʭʝʤʘ ʥʘʚʝʜʝʥʘ ʥʘ ʨʠʩʫʥʢʫ 9. ɿʘʛʦʪʽʚʣʷ ʙʘʟʫʻʪʴʩʷ ʚ 

ʛʫʙʢʘʭ (ʥʘʧʨʷʤʥʘ ʙʘʟʘ) ʽ ʧʽʜʩʪʘʚʽ (ʦʧʦʨʥʘ ʙʘʟʘ). ɼʦʚʞʠʥʘ ʟʘʛʦʪʦʚʢʠ ʙʽʣʴʰʝ 

ʜʦʚʞʠʥʠ ʛʫʙʦʢ. ʌʨʝʟʘ ʨʦʟʪʘʰʦʚʘʥʘ ʚ ʪʦʯʮʽ ʜʝ ʚʦʥʘ ʩʪʚʦʨʶʻ ʥʘʡʙʽʣʴʰʠʡ 

ʢʨʫʪʥʠʡ ʤʦʤʝʥʪ, ʘ ʥʘʡʙʽʣʴʰʘ ʩʢʣʘʜʦʚʘ ʩʠʣʠ ʨʽʟʘʥʥʷ Pz ʜʽʻ ʚ ʥʘʧʨʷʤʢʫ 

ʥʝʨʫʭʦʤʦʾ ʛʫʙʢʠ. ɿʽ ʩʭʝʤʠ ʚʠʜʥʦ, ʱʦ ʩʠʣʘ Pz ʧʨʘʛʥʫʪʠ ʧʦʚʝʨʥʫʪʠ ʟʘʛʦʪʦʚʢʫ 

ʥʘʚʢʦʣʦ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʨʝʙʨʘ ʥʝʨʫʭʦʤʦʾ ʛʫʙʢʠ. ʅʘ ʟʨʽʚʥʦʚʘʞʫʚʘʥʥʷ ʮʽʻʾ ʩʠʣʠ 

ʙʫʜʝ ʚʠʪʨʘʯʘʪʠʩʷ ʯʘʩʪʠʥʫ ʩʠʣʠ ʟʘʢʨʽʧʣʝʥʥʷ Q1ʉʠʣʘ Pʯ ʚʠʢʣʠʢʘʻ 

ʧʝʨʝʤʽʱʝʥʥʷ ʟʘʛʦʪʦʚʢʠ ʚʟʜʦʚʞ ʛʫʙʦʢ ʣʝʱʘʪ ɰʡ ʧʨʦʪʠʜʽʶʪʴ ʜʚʽ ʩʠʣʠ ʪʝʨʪʷ 

ʨʦʟʪʘʰʦʚʘʥʽ ʚ ʧʣʦʱʠʥʽ ʢʦʥʪʘʢʪʫ ʟʘʛʦʪʦʚʢʠ ʟ ʛʫʙʢʘʤʠ. ʉʠʣʘ Py ʚʠʢʣʠʢʘʻ 

ʧʦʚʦʨʦʪ ʟʘʛʦʪʦʚʢʠ ʥʘʚʢʦʣʦ ʨʝʙʨʘ ʧʽʜʩʪʘʚʠ. ʇʨʦʪʠʜʽʶʪʴ ʧʦʚʦʨʦʪʫ ʜʚʽ ʩʠʣʠ 

ʪʝʨʪʷ ʨʦʟʪʘʰʦʚʘʥʽ ʚ ʧʣʦʱʠʥʽ ʢʦʥʪʘʢʪʫ ʟʘʛʦʪʦʚʢʠ ʟ ʛʫʙʢʘʤʠ. 

  

ʈʠʩ. 2.3.  ʈʦʟʨʘʭʫʥʢʦʚʘ ʩʭʝʤʘ ʧʨʠ ʬʨʝʟʝʨʫʚʘʥʥʽ ʧʦʚʝʨʭʥʽ 



  ʊʘʢʠʤ ʯʠʥʦʤ, ʥʝʦʙʭʽʜʥʦ ʚʨʽʚʥʦʚʘʞʠʪʠ ʪʨʠ ʟʦʚʥʽʰʥʽ, ʭʪʦ ʧʽʜʙʫʨʶʻ ʩʠʣʠ. 

ʊʦʤʫ ʨʦʟʨʘʭʫʥʢʦʚʝ ʨʽʚʥʷʥʥʷ ʙʫʜʝ ʤʘʪʠ ʥʘʩʪʫʧʥʠʡ ʚʠʛʣʷʜ. 
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1 QQQkQ ++=      (23) 

ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʚʝʣʠʯʠʥʠ ʮʽʻʾ ʩʠʣʠ ʩʢʣʘʜʝʤʦ ʪʨʠ ʨʽʚʥʷʥʥʷ: 
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  ʇʽʜʩʪʘʚʠʤʦ ʟʥʘʯʝʥʥʷ ʩʠʣʠ ʪʝʨʪʷ ʚ ʨʽʚʥʷʥʥʷ (25) ʽ (26). 

fQFʪʨ= ,                                                                (27) 

  ʊʘʢ ʷʢ ʫʤʦʚʠ ʢʦʥʪʘʢʪʫ ʟʘʛʦʪʦʚʢʠ ʟ ʛʫʙʢʘʤʠ ʣʝʱʘʪ ʦʜʥʘʢʦʚʽ ʪʦ ʢʦʝʬʽʮʽʻʥʪʠ 

ʪʝʨʪʷ ʚ ʬʦʨʤʫʣʘʭ (25) ʽ (26) ʦʜʥʘʢʦʚʽ. 

  ʇʽʩʣʷ ʧʽʜʩʪʘʥʦʚʢʠ ʦʜʝʨʞʠʤʦ. 

0bQaPM 1z

n

1i
oz =-=ä

=

,     (24) 

0fQ2PP 2x

n

1i
ox =+-=ä

=

,     (25) 

0bfQ2aPM 3y

n

1i
oy =-=ä

=

.     (26) 

 

ɺʠʨʽʰʫʶʯʠ ʪʨʠ ʨʽʚʥʷʥʥʷ ʱʦʜʦ Qi ʦʪʨʠʤʘʻʤʦ. 
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  ʇʽʜʩʪʘʚʠʤʦ ʟʥʘʯʝʥʥʷ Q1, Q2 ʠ  Q3 ʚ ʨʽʚʥʷʥʥʷ (23), ʦʪʨʠʤʘʻʤʦ. 
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  ɿʤʽʥʘ ʩʭʝʤʠ ʟʘʢʨʽʧʣʝʥʥʷ ʧʨʠʚʦʜʠʪʴ ʜʦ ʟʤʽʥʠ ʨʽʚʥʷʥʥʷ ʜʣʷ ʨʦʟʨʘʭʫʥʢʫ ʩʠʣʠ 

ʟʘʢʨʽʧʣʝʥʥʷ. ɺʠʚʝʜʽʪʴ ʩʘʤʦʩʪʽʡʥʦ ʬʦʨʤʫʣʫ ʩʠʣʠ ʟʘʢʨʽʧʣʝʥʥʷ ʜʣʷ ʚʠʧʘʜʢʫ, 

ʢʦʣʠ ʟʘʛʦʪʽʚʣʷ ʢʦʨʦʪʰʝ ʜʦʚʞʠʥʠ ʛʫʙʦʢ ʣʝʱʘʪ. 

 

3. ʄʝʭʘʥʽʟʤʠ ʜʣʷ ʟʘʢʨʽʧʣʝʥʥʷ ʟʘʛʦʪʦʚʦʢ 

ʚ ʚʝʨʩʪʘʪʥʠʭ ʧʨʠʩʪʦʩʫʚʘʥʥʷʭ 
      ʄʝʭʘʥʽʟʤʠ ʜʣʷ ʟʘʢʨʽʧʣʝʥʥʷ ʟʘʛʦʪʦʚʦʢ ʧʨʠʟʥʘʯʝʥʽ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʥʘʜʽʡʥʦʛʦ 

ʢʦʥʪʘʢʪʫ ʟʘʛʦʪʦʚʢʠ ʟ ʫʩʪʘʥʦʚʦʯʥʠʤʠ ʝʣʝʤʝʥʪʘʤʠ, ʘ ʪʘʢʦʞ ʧʨʦʪʠʜʽʾ ʾʾ 

ʟʤʽʱʝʥʥʷ ʽ ʚʠʥʠʢʥʝʥʥʷ ʚʽʙʨʘʮʽʡ ʧʽʜ ʯʘʩ ʦʙʨʦʙʢʠ. ʄʝʭʘʥʽʟʤʠ ʜʣʷ ʟʘʢʨʽʧʣʝʥʥʷ 

ʟʘʛʦʪʦʚʦʢ ʩʢʣʘʜʘʶʪʴʩʷ ʟ ʦʢʨʝʤʠʭ ʝʣʝʤʝʥʪʘʨʥʠʭ ʟʘʪʠʩʢʥʠʭ ʧʨʠʩʪʨʦʾʚ 

(ʛʚʠʥʪʦʚʠʭ, ʚʘʞʽʣʴʥʠʭ ʢʣʠʥʦʚʠʭ ʽ ʪ.ʜ.), ʷʢʽ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ 

ʜʣʷ ʟʘʢʨʽʧʣʝʥʥʷ ʘʙʦ ʚ ʧʦʩʣʽʜʦʚʥʽʡ ʢʦʤʙʽʥʘʮʽʾ ʟ ʽʥʰʠʤʠ ʝʣʝʤʝʥʪʘʨʥʠʤʠ 

ʧʨʠʩʪʨʦʷʤʠ. 

    ʇʨʠ ʧʨʦʝʢʪʫʚʘʥʥʽ ʧʨʠʩʪʦʩʫʚʘʥʴ, ʫ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʥʝʦʙʭʽʜʥʦʾ ʩʠʣʠ 

ʟʘʢʨʽʧʣʝʥʥʷ, ʚʠʟʥʘʯʘʶʪʴʩʷ ʧʝʨʝʜʘʚʘʣʴʥʝ ʚʽʜʥʦʰʝʥʥʷ ʤʝʭʘʥʽʟʤʫ (ʘʙʦ 

ʢʦʤʙʽʥʘʮʽʾ ʤʝʭʘʥʽʟʤʽʚ), ʨʦʟʤʽʨʠ ʤʝʭʘʥʽʟʤʽʚ ʟ ʫʤʦʚ ʾʭ ʤʽʮʥʦʩʪʽ, ʥʝʦʙʭʽʜʥʫ ʩʠʣʫ 

(ʤʦʤʝʥʪ) ʥʘ ʧʨʠʚʦʜʽ, ʘ ʪʘʢʦʞ ʯʘʩ ʩʧʨʘʮʴʦʚʫʚʘʥʥʷ ʤʝʭʘʥʽʟʤʫ. 

 

 

                                           3.1 ɻʚʠʥʪʦʚʽ ʤʝʭʘʥʽʟʤʠ 

    ɿʘʩʪʦʩʦʚʫʻʪʴʩʷ ʷʢ ʩʘʤʦʩʪʽʡʥʠʡ ʤʝʭʘʥʽʟʤ ʜʣʷ ʙʝʟʧʦʩʝʨʝʜʥʴʦʛʦ ʟʘʢʨʽʧʣʝʥʥʷ 

ʟʘʛʦʪʦʚʦʢ ʘʙʦ ʷʢ ʦʜʥʽʻʾ ʟ ʣʘʥʦʢ ʫ ʙʽʣʴʰ ʩʢʣʘʜʥʠʭ ʤʝʭʘʥʽʟʤʘʭ. ʆʙʣʘʩʪʶ ʾʭ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʻ ʨʫʯʥʽ ʽ ʤʝʭʘʥʽʟʦʚʘʥʽ ʧʨʠʩʪʦʩʫʚʘʥʥʷ, ʘ ʪʘʢʦʞ ʧʨʠʩʪʦʩʫʚʘʥʥʷ-

ʩʫʧʫʪʥʠʢʠ ʜʣʷ ʛʥʫʯʢʠʭ ʘʚʪʦʤʘʪʠʟʦʚʘʥʠʭ ʚʠʨʦʙʥʠʮʪʚ ʪʘ ʘʚʪʦʤʘʪʠʯʥʠʭ ʣʽʥʽʡ. 

ʅʘʡʙʽʣʴʰ ʰʠʨʦʢʦ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʤʝʭʘʥʽʟʤʠ ʟ ʨʽʟʴʙʣʝʥʥʷʤ ʥʘ ʛʚʠʥʪʽ ʄ8 - 

ʄ42. ʋ ʟʘʛʘʣʴʥʦʤʫ ʚʠʧʘʜʢʫ ʤʦʤʝʥʪ, ʷʢʠʡ ʥʝʦʙʭʽʜʥʦ ʧʨʠʢʣʘʩʪʠ ʜʦ ʛʚʠʥʪʘ ʜʣʷ 

ʦʪʨʠʤʘʥʥʷ ʥʝʦʙʭʽʜʥʦʾ ʩʠʣʠ ʟʘʢʨʽʧʣʝʥʥʷ ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷʤ. 

ʪʨʩʨ MQtgrM +j+a= )(  , 

ʜʝ ʩʨr - ʩʝʨʝʜʥʽʡ ʨʘʜʽʫʩ ʨʽʟʴʙʣʝʥʥʷ; 

      Q - ʩʠʣʘ ʟʘʢʨʽʧʣʝʥʥʷ; 

      a     - ʂʫʪ ʧʽʜʡʦʤʫ ʚʠʪʢʽʚ, ʜʣʷ ʨʽʟʴʙʣʝʥʥʷ ʄ8 - ʄ42 

             013751 ¡¯¡¯=a ...     ; 

         j - ʂʫʪ ʪʝʨʪʷ, ¯¯=j 107 ... ; 

    ʪʨM   - ʄʦʤʝʥʪ ʪʝʨʪʷ ʥʘ ʦʧʦʨʥʦʤʫ ʪʦʨʮʽ ʛʚʠʥʪʘ ʘʙʦ ʛʘʡʢʠ. 

ʄʦʤʝʥʪ ʪʝʨʪʷ ʥʘ ʦʧʦʨʥʦʤʫ ʢʽʥʮʽ ʛʚʠʥʪʘ ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʽ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ 
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=  , 

ʜʝ f - ʢʦʝʬʽʮʽʻʥʪ ʪʝʨʪʷ, f = 0,15; 

       ʥD  - ɿʦʚʥʽʰʥʽʡ ʜʽʘʤʝʪʨ ʨʽʟʴʙʠ; 

         ʚd - ɺʥʫʪʨʽʰʥʽʡ ʜʽʘʤʝʪʨ ʨʽʟʴʙʠ. 



  ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʚʥʫʪʨʽʰʥʴʦʛʦ ʜʽʘʤʝʪʨʘ ʨʽʟʴʙʠ ʟ ʫʤʦʚ ʤʽʮʥʦʩʪʽ ʛʚʠʥʪʘ 

ʢʦʨʠʩʪʫʶʪʴʩʷ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷʤ. 

s
=

Q
Cdʚ  , 

ʜʝ ʉ - ʢʦʝʬʽʮʽʻʥʪ ʧʨʦʧʦʨʮʽʡʥʦʩʪʽ, ʜʣʷ ʤʝʪʨʠʯʥʦʛʦ ʨʽʟʴʙʣʝʥʥʷ 

            ʉ = 1,4; 

      s - ʅʘʧʨʫʛʠ ʨʦʟʪʷʛʘʥʥʷ (ʩʪʠʩʢʘʥʥʷ), ʜʣʷ ʩʪʘʣʽ 45 s = 80 ... 100 ʄʇʘ. 

   ɻʚʠʥʪʦʚʠʤ ʟʘʪʠʩʢʘʯʽʚ ʩʣʽʜ ʚʽʜʜʘʚʘʪʠ ʧʝʨʝʚʘʛʫ ʧʨʠ "ʚʘʞʢʠʭ" ʫʤʦʚʘʭ 

ʦʙʨʦʙʢʠ ʽʩʪʦʪʥʦ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʟʘ ʨʦʟʤʽʨʘʤʠ ʟʘʛʦʪʦʚʦʢ ʟ ʪʨʠʚʘʣʠʤ ʤʘʰʠʥʥʠʤ 

ʯʘʩʦʤ ʦʙʨʦʙʢʠ. 

   ʉʭʝʤʠ ʛʚʠʥʪʦʚʠʭ ʤʝʭʘʥʽʟʤʽʚ ʟ ʨʽʟʥʠʤʠ ʦʧʦʨʥʠʤʠ ʪʦʨʮʷʤʠ ʽ ʨʦʟʨʘʭʫʥʢʦʚʽ 

ʬʦʨʤʫʣʠ ʥʘʚʝʜʝʥʽ ʚ ʪʘʙʣʠʮʽ 4. ʊʫʪ ʽ ʚ ʥʘʩʪʫʧʥʠʭ ʪʘʙʣʠʮʷʭ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ 

ʥʘʩʪʫʧʥʽ ʫʤʦʚʥʽ ʧʦʟʥʘʯʝʥʥʷ: 

Q-ʟʫʩʠʣʣʷ ʟʘʢʨʽʧʣʝʥʥʷ, ʚ ʅ; 

W-ʚʠʭʽʜʥʝ ʟʫʩʠʣʣʷ, ʚ ʅ; 

l -ʧʣʝʯʝ, ʥʘ ʷʢʝ ʜʦʜʘʻʪʴʩʷ ʟʫʩʠʣʣʷ W, ʫ ʤʤ; 

i-ʧʝʨʝʜʘʚʘʣʴʥʝ ʚʽʜʥʦʰʝʥʥʷ ʟʘʪʠʩʢʥʦʛʦ ʤʝʭʘʥʽʟʤʫ; 

 ʩʨr2  -ʉʝʨʝʜʥʽʡ ʜʽʘʤʝʪʨ ʨʽʟʴʙʣʝʥʥʷ ʛʚʠʥʪʽʚ, ʫ ʤʤ; 

a- ʂʫʪ ʧʽʜʡʦʤʫ ʨʽʟʴʙʠ ʛʚʠʥʪʘ ʚ ʛʨʘʜ (ʜʣʷ ʤʝʪʨʠʯʥʦʛʦ ʨʽʟʴʙʣʝʥʥʷ ʟ ʚʝʣʠʢʠʤ 

ʢʨʦʢʦʤ "
302
¯=a ); 

   ʧʨj -ʅʘʚʝʜʝʥʠʡ ʢʫʪ ʪʝʨʪʷ ʚ ʨʽʟʴʙʽ, ʚ ʛʨʘʜ (0310ʧʨ ¡=j ¯ ); 

dʚ -ʜʽʘʤʝʪʨ ʨʽʟʴʙʣʝʥʥʷ ʛʚʠʥʪʘ, ʫ ʤʤ; 

f-ʢʦʝʬʽʮʽʻʥʪ ʪʝʨʪʷ ʤʽʞ ʦʧʦʨʥʠʤ ʪʦʨʮʝʤ ʽ ʟʘʛʦʪʽʚʣʝʶ, f = 0.1 ... 0.15; 

Dʅ -ʟʦʚʥʽʰʥʽʡ ʜʽʘʤʝʪʨ ʦʧʦʨʥʦʛʦ ʪʦʨʮʷ ʛʚʠʥʪʘ ʘʙʦ ʛʘʡʢʠ, ʫ ʤʤ; 

Dɺ -ʚʥʫʪʨʽʰʥʽʡ ʜʽʘʤʝʪʨ ʦʧʦʨʥʦʛʦ ʪʦʨʮʷ ʛʚʠʥʪʘ ʘʙʦ ʛʘʡʢʠ, ʫ ʤʤ; 

 j -ʂʫʪ ʪʝʨʪʷ ʚ ʤʽʩʮʽ ʚʠʢʦʥʘʥʥʷ ʟʘʪʠʩʢʥʦʛʦ ʟʫʩʠʣʣʷ, ʚ ʛʨʘʜ; 

15.0...12.0ftg ==j ; 

l1  ̔l2 -ʧʣʝʯʽ ʚʘʞʝʣʽʚ, ʫ ʤʤ; 

  h-ʂʂɼ, ʷʢʠʡ ʚʨʘʭʦʚʫʻ ʚʪʨʘʪʠ ʥʘ ʪʝʨʪʷ ʚ ʦʧʦʨʽ (ʥʘ ʦʩʽ) ʚʘʞʝʣʷ, h= 0,85. 

 

 

 

 

 

 

 

 

 

 

 

 

 



ʊʘʙʣʠʮʷ 3.1. ɻʚʠʥʪʦʚʽ ʟʘʪʠʩʢʥʽ ʤʝʭʘʥʽʟʤʠ ʪʘ ʾʭʥʽ ʨʦʟʨʘʭʫʥʢʦʚʽ ʩʭʝʤʠ 

 

ʊʠʧ 

ʤʝʭʘʥʽʟʤʫ 

ʈʦʟʨʘʭʫʥʢʦʚʘ ʩʭʝʤʘ  ʈʦʟʨʘʭʫʥʢʦʚʽ ʬʦʨʤʫʣʠ 
ɻ
ʚ
ʠ
ʥ
ʪ
 
ʟ

 

ʩ
ʬ
ʝ
ʨ
ʠ
ʯ
ʥ
ʠ
ʤ
 
ʪ
ʦ
ʨ
ʮ
ʝ
ʤ

 

 

 

 

;
)(tgr

Wl
Q

;
)(tgr

l
i

;Q
l

)(tgr
W

ʧʨʩʨ

ʧʨʩʨ

ʧʨʩʨ

j+a
=

j+a
=

j+a
=

 

ʥʘʙʣʠʞʝʥʦ ʜʣʷ ʛʚʠʥʪʽʚ ʨʽʟʴʙʣʝʥʥʷʤ 

ʄ8éʄ52; 

.Q
l10

d
W

Ö
º  

ɻ
ʚ
ʠ
ʥ
ʪ
 
ʟ
 
ʧ
ʣ
ʦ
ʩ
ʢ
ʠ
ʤ
 
ʪ
ʦ
ʨ
ʮ
ʝ
ʤ

 

 

 

 

 

 

;

fD
3

1
)(tgr

Wl
Q

;

fD
3

1
)(tgr

l
i

;Q
l

fD
3

1
)(tgr

W

ʥʧʨʩʨ

ʥʧʨʩʨ

ʥʧʨʩʨ

+j+a

=

+j+a

=

+j+a

=

 

ʥʘʙʣʠʞʝʥʦ ʜʣʷ ʛʚʠʥʪʽʚ ʨʽʟʴʙʣʝʥʥʷʤ 

ʄ8éʄ52; 

.Q
l

D05.0d1.0
W ʥ+
=  

 



ʊʠʧ 

ʤʝʭʘʥʽʟʤʫ 

ʈʦʟʨʘʭʫʥʢʦʚʘ ʩʭʝʤʘ  ʈʦʟʨʘʭʫʥʢʦʚʽ ʬʦʨʤʫʣʠ 

ɻ
ʚ
ʠ
ʥ
ʪ
 
ʟ
 
ʢ
ʽ
ʣ
ʴ
ʮ
ʝ
ʚ
ʦ
ʾ

 

ʧ
ʦ
ʚ
ʝ
ʨ
ʭ
ʥ
ʝ
ʶ
 
ʦ
ʧ
ʦ
ʨ
ʥ
ʦ
ʛ
ʦ
 
ʪ
ʦ
ʨ
ʮ
ʷ

 
 

 

 

.Q
l

DD

DD
05.0d1.0

W

;

DD

DD
f

3

1
)(tgr

Wl
Q

;

DD

DD
f

3

1
)(tgr

l
i

;Q
l

DD

DD
f

3

1
)(tgr

W

2
ʚ

2
ʥ

3
ʚ

3
ʥ

2
ʚ

2
ʥ

3
ʚ

3
ʥ

ʧʨʩʨ

2
ʚ

2
ʥ

3
ʚ

3
ʥ

ʧʨʩʨ

2
ʚ

2
ʥ

3
ʚ

3
ʥ

ʧʨʩʨ

-

-
+

º

-

-
+j+a

=

-

-
+j+a

=

-

-
+j+a

=

 

ɻ
ʚ
ʠ
ʥ
ʪ
 
ʟ
 
ʯ
ʝ
ʨ
ʝ
ʚ
ʠ
ʢ
ʦ
ʤ

 

 

 

 

 

 

 

;

2
fRctg)(tgr

Wl
Q

;

2
fRctg)(tgr

l
i

;Q
l

2
fRctg)(tgr

W

ʧʨʩʨ

ʧʨʩʨ

ʧʨʩʨ

y
+j+a

=

y
+j+a

=

y
+j+a

=

 

ʥʘʙʣʠʞʝʥʦ ʜʣʷ ʛʚʠʥʪʽʚ ʨʽʟʴʙʣʝʥʥʷʤ 

ʄ8éʄ52; 

.Q
l

2
Rctg15.0d1.0

W

y
+

º
 



ʊʠʧ 

ʤʝʭʘʥʽʟʤʫ 

ʈʦʟʨʘʭʫʥʢʦʚʘ ʩʭʝʤʘ  ʈʦʟʨʘʭʫʥʢʦʚʽ ʬʦʨʤʫʣʠ 

ɻ
ʚ
ʠ
ʥ
ʪ
 
(
ʰ
ʧ
ʠ
ʣ
ʴ
ʢ
ʘ
)
 
ʧ
ʨ
ʠ
 
ʚ
ʠ
ʢ
ʦ
ʨ
ʠ
ʩ
ʪ
ʘ
ʥ
ʥ
ʽ

 

ʛ
ʘ
ʡ
ʢ
ʠ
 
ʽ
 
ʛ
ʘ
ʡ
ʢ
ʠ

-ʟ
ʽ
ʨ
ʦ
ʯ
ʢ
ʠ

 
 

 

 

 

 

.

)(

;

)(

;

)(

22
ʥ

33
ʥ

ʧʨʩʨ

22
ʥ

33
ʥ

ʧʨʩʨ

22
ʥ

33
ʥ

ʧʨʩʨ

dD

DD
f

3

1
tgr

Wl
Q

dD

DD
f

3

1
tgr

l
i

Q
l

dD

DD
f

3

1
tgr

W

-

-
+j+a

=

-

-
+j+a

=

-

-
+j+a

=

 

ʥʘʙʣʠʞʝʥʦ ʜʣʷ ʛʚʠʥʪʽʚ ʨʽʟʴʙʣʝʥʥʷʤ 

ʄ8éʄ52; 

.Q
l

dD

DD
05.0d1.0

W
22

ʥ

33
ʥ

-

-
+

=  

ʉʭʝʤʠ ʚʝʨʩʪʘʪʥʠʭ ʧʨʠʩʪʦʩʫʚʘʥʴ ʟ ʛʚʠʥʪʦʚʠʤʠ ʤʝʭʘʥʽʟʤʘʤʠ ʜʣʷ 

ʧʨʘʢʪʠʯʥʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʥʘʚʝʜʝʥʽ ʥʘ ʨʠʩ. 4. ʊʫʪ ʥʘʚʝʜʝʥʦ ʪʘʢʦʞ 

ʢʦʤʙʽʥʦʚʘʥʽ ʤʝʭʘʥʽʟʤʠ, ʜʦ ʩʢʣʘʜʫ ʷʢʠʭ ʚʭʦʜʷʪʴ ʛʚʠʥʪʦʚʽ ʤʝʭʘʥʽʟʤʠ. 

ʊʘʙʣʠʮʷ 3.2. - ʉʭʝʤʠ ʚʝʨʩʪʘʪʥʠʭ ʧʨʠʩʪʦʩʫʚʘʥʴ ʟ ʛʚʠʥʪʦʚʠʤʠ ʤʝʭʘʥʽʟʤʘʤʠ 

 
ʈʠʩʫʥʦʢ 3.1. ʉʭʝʤʠ ʚʝʨʩʪʘʪʥʠʭ ʧʨʠʩʪʦʩʫʚʘʥʴ ʟ ʛʚʠʥʪʦʚʠʤʠ ʤʝʭʘʥʽʟʤʘʤʠ 

 

3.2 ɺʘʞʽʣʴʥʽ ʤʝʭʘʥʽʟʤʠ. 

    ɿʘ ʜʦʧʦʤʦʛʦʶ ʚʘʞʽʣʴʥʠʭ ʤʝʭʘʥʽʟʤʽʚ ʤʦʞʥʘ ʟʤʽʥʠʪʠ ʩʠʣʫ ʟʘʢʨʽʧʣʝʥʥʷ, ʾʾ 

ʥʘʧʨʷʤʦʢ, ʘ ʪʘʢʦʞ ʧʝʨʝʜʘʚʘʪʠ ʟʫʩʠʣʣʷ ʜʣʷ ʟʘʢʨʽʧʣʝʥʥʷ ʟʘʛʦʪʦʚʢʠ ʚ ʜʝʢʽʣʴʢʘ 

ʪʦʯʦʢ. ɺʘʞʽʣʴʥʽ ʤʝʭʘʥʽʟʤʠ ʤʘʶʪʴ ʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ ʨʽʟʥʦʚʠʜʽʚ ʢʦʥʩʪʨʫʢʮʽʡ, 

ʧʨʦʪʝ, ʚʩʽ ʚʦʥʠ ʟʚʦʜʷʪʴʩʷ ʜʦ ʪʨʴʦʭ ʦʩʥʦʚʥʠʭ ʩʭʝʤ, ʥʘʚʝʜʝʥʠʭ ʫ ʪʘʙʣʠʮʽ 3.3. 

ʅʘ ʤʘʣʶʥʢʫ ʚ ʧʝʨʰʦʤʫ ʨʷʜʫ ʥʘʚʝʜʝʥʽ ʨʫʯʥʽ ʚʘʞʽʣʴʥʽ ʤʝʭʘʥʽʟʤʠ ʚ ʜʨʫʛʦʤʫ 



ʨʷʜʫ - ʟ ʤʝʭʘʥʽʟʦʚʘʥʠʤ ʧʨʠʚʦʜʦʤ ʜʘʣʽ ʨʦʟʨʘʭʫʥʢʦʚʽ ʩʭʝʤʠ ʽ ʬʦʨʤʫʣʠ ʜʣʷ 

ʨʦʟʨʘʭʫʥʢʫ. 

 

 

    ʊʘʙʣʠʮʷ 3.3. - ɺʘʞʽʣʴʥʽ ʤʝʭʘʥʽʟʤʠ ʪʘ ʾʭ ʨʦʟʨʘʭʫʥʦʢ 
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ʋ ʚʘʞʽʣʴʥʠʭ ʤʝʭʘʥʽʟʤʽʚ ʚʪʨʘʪʠ ʥʘ ʪʝʨʪʷ ʚ ʦʧʦʨʘʭ ʚʘʞʝʣʷ ʽ ʚ ʪʦʯʢʘʭ ʡʦʛʦ 

ʢʦʥʪʘʢʪʫ ʽʟ ʟʘʛʦʪʽʚʣʝʶ ʟ ʦʜʥʦʛʦ ʙʦʢʫ, ʽ, ʰʪʦʢʦʤ ʧʨʠʚʦʜʫ ʟ ʽʥʰʦʛʦ ʙʦʢʫ, 

ʩʢʣʘʜʘʶʪʴ 5 ... 10%. ɼʣʷ ʦʙʣʽʢʫ ʚʪʨʘʪ ʫ ʬʦʨʤʫʣʘʭ ʤʦʞʫʪʴ ʚʚʦʜʠʪʠʩʷ 

ʢʦʝʬʽʮʽʻʥʪ ʢʦʨʠʩʥʦʾ ʜʽʾ95090 ,...,=h  ʘʙʦ ʢʫʪ ʪʝʨʪʷ¯=j 107... . 
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                                                  2.3.      ʂʣʠʥʦʚʽ ʤʝʭʘʥʽʟʤʠ 
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        ʇʨʠʢʣʘʜʠ ʚʠʢʦʥʘʥʥʷ ʩʠʣʦʚʠʭ ʨʦʟʨʘʭʫʥʢʽʚ ʟ ʚʘʞʽʣʴʥʠʤʠ ʤʝʭʘʥʽʟʤʘʤʠ. 



        ʇʨʠʢʣʘʜ 4. ɺʠʢʦʥʘʪʠ ʩʠʣʦʚʠʡ ʨʦʟʨʘʭʫʥʦʢ ʧʨʠʩʪʦʩʫʚʘʥʥʷ ʟ 

ʝʣʝʢʪʨʦʤʝʭʘʥʽʯʥʠʤ ʧʨʠʚʦʜʦʤ ʜʣʷ ʪʦʯʽʥʥʷ ʟʦʚʥʽʰʥʴʦʾ ʮʠʣʽʥʜʨʠʯʥʦʾ ʧʦʚʝʨʭʥʽ. 

    ʈʦʟʨʘʭʫʥʢʦʚʘ ʩʭʝʤʘ ʢʦʤʧʦʥʫʚʘʥʥʷ ʧʨʠʩʪʨʦʶ ʥʘʚʝʜʝʥʘ ʥʘ ʨʠʩʫʥʢʫ 3.2. 

    ɺʝʣʠʯʠʥʘ ʩʫʤʘʨʥʦʾ ʩʠʣʠ ʟʘʪʠʩʢʫ ʜʣʷ ʨʦʟʛʣʷʥʫʪʦʛʦ ʚʠʧʘʜʢʫ ʚʠʟʥʘʯʘʻʪʴʩʷ ʽʟ 

ʟʘʣʝʞʥʦʩʪʽ (ʜʠʚ. ʨʠʩ.) 
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ʊʦʜʽ, ʩʠʣʘ ʪʷʛʠ W ʙʫʜʝ ʜʦʨʽʚʥʶʻ: 
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  ʜʝ K1 - ʢʦʝʬʽʮʽʻʥʪ, ʱʦ ʚʨʘʭʦʚʫʻ ʜʦʜʘʪʢʦʚʽ ʚʪʨʘʪʠ ʥʘ ʪʝʨʪʷ ʚ ʰʘʨʥʽʨʘʭ (K1 = 

1,05 ... .1,20); Q-ʚʠʣʽʪ ʢʫʣʘʯʢʘ ʚʽʜ ʩʝʨʝʜʠʥʠ ʦʧʦʨʠ ʚ ʧʘʟʫ ʜʦ ʪʦʯʢʠ 

ʧʨʠʢʣʘʜʘʥʥʷ ʩʠʣʠ ʟʘʪʠʩʢʫ; m - ʢʦʝʬʽʮʽʻʥʪ ʪʝʨʪʷ ʤʽʞ ʥʘʧʨʘʚʣʷʶʯʦʶ 

ʧʦʚʝʨʭʥʝʶ ʢʫʣʘʯʢʘ ʽ ʧʘʟʦʤ ʢʦʨʧʫʩʫ ʧʘʪʨʦʥʘ; h - ʜʦʚʞʠʥʘ ʥʘʧʨʘʚʣʷʶʯʦʾ 

ʯʘʩʪʠʥʠ ʢʫʣʘʯʢʘ, ʱʦ ʩʪʠʢʘʻʪʴʩʷ ʟ ʧʘʟʦʤ ʢʦʨʧʫʩʫ ʧʘʪʨʦʥʘ; l1 ʽ l2 - ʜʦʚʞʠʥʘ 

ʧʣʝʯʝʡ ʚʘʞʝʣʷ. 

  
ʈʠʩʫʥʦʢ 3.2. ʈʦʟʨʘʭʫʥʢʦʚʘ ʩʭʝʤʘ ʢʦʤʧʦʥʫʚʘʥʥʷ ʚʘʞʽʣʴʥʦʛʦ ʤʝʭʘʥʽʟʤʫ                  

ʪʦʢʘʨʥʦʛʦ ʧʘʪʨʦʥʘ ʟ ʝʣʝʢʪʨʦʤʝʭʘʥʽʯʥʠʤ ʧʨʠʚʦʜʦʤ. 

 

         ɼʣʷ ʩʪʚʦʨʝʥʥʷ ʩʠʣʠ ʪʷʛʠ W, ʦʜʝʨʞʫʚʘʥʦʾ ʥʘ ʚʠʭʦʜʽ ʛʘʡʢʠ, ʜʦ ʛʚʠʥʪʘ ʤʘʻ 

ʙʫʪʠ ʜʦʜʘʥʦ ʢʨʫʪʥʠʡ ʤʦʤʝʥʪ, ʨʽʚʥʠʡ 

( ),ʧʨʉʈRP tgWrM j+a= , 

ʜʝ rʩʨ - ʩʝʨʝʜʥʽʡ ʨʘʜʽʫʩ ʨʽʟʴʙʣʝʥʥʷ ʛʚʠʥʪʘ, ʩʤ; 

a - ʢʫʪ ʧʽʜʡʦʤʫ ʨʽʟʴʙʠ ʛʚʠʥʪʘ; 

jʧʨ - ʥʘʚʝʜʝʥʠʡ ʢʫʪ ʪʝʨʪʷ. 

ʊʦʜʽ ʜʣʷ ʧʨʠʡʥʷʪʦʾ ʩʭʝʤʠ ʢʨʫʪʥʠʡ ʤʦʤʝʥʪ ʜʚʠʛʫʥʘ ʙʫʜʝ 

( )
,

i
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h
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ʜʝ h - ʢʦʝʬʽʮʽʻʥʪ ʢʦʨʠʩʥʦʾ ʜʽʾ ʨʝʜʫʢʪʦʨʘ; 

i - ʧʝʨʝʜʘʚʘʣʴʥʝ ʚʽʜʥʦʰʝʥʥʷ ʨʝʜʫʢʪʦʨʘ. 

ɿ ʦʛʣʷʜʫ ʥʘ ʟʘʣʝʞʥʽʩʪʴ ʢʨʫʪʥʦʛʦ ʤʦʤʝʥʪʫ ʽ ʧʦʪʫʞʥʦʩʪʽ, 



,
n

N
71520Mʂʈ=  

ʜʝ N - ʧʦʪʫʞʥʽʩʪʴ ʝʣʝʢʪʨʦʜʚʠʛʫʥʘ; 

n - ʯʘʩʪʦʪʘ ʦʙʝʨʪʘʥʥʷ ʝʣʝʢʪʨʦʜʚʠʛʫʥʘ. 

ɿʥʘʭʦʜʠʤʦ ʧʦʪʫʞʥʽʩʪʴ ʝʣʝʢʪʨʦʜʚʠʛʫʥʘ: 

iz71620
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ɿʘ ʟʥʘʡʜʝʥʦʤʫ ʟʥʘʯʝʥʥʶ ʧʦʪʫʞʥʦʩʪʽ ʚʠʙʠʨʘʻʪʴʩʷ ʪʠʧ ʽ ʚʠʢʦʥʘʥʥʷ 

ʝʣʝʢʪʨʦʜʚʠʛʫʥʘ. 

     ʇʨʠʢʣʘʜ 5. ɺʠʢʦʥʘʪʠ ʩʠʣʦʚʠʡ ʨʦʟʨʘʭʫʥʦʢ ʧʨʠʩʪʦʩʫʚʘʥʥʷ ʜʣʷ 

ʬʨʝʟʝʨʫʚʘʥʥʷ ʧʘʟʘ ʰʧʦʥʦʚʦʯʥʦʛʦ (ʨʠʩ. 3.3.). 

    1. ɺʠʟʥʘʯʘʻʤʦ ʚʝʣʠʯʠʥʫ ʩʠʣʠ ʟʘʪʠʩʢʫ Q ʜʣʷ ʦʪʨʠʤʘʥʠʭ ʟʥʘʯʝʥʴ ʩʢʣʘʜʦʚʠʭ 

ʩʠʣ ʨʽʟʘʥʥʷ. 

     ʋ ʤʽʩʮʽ ʢʦʥʪʘʢʪʫ ʧʨʠʭʦʧʠ ʟ ʟʘʛʦʪʽʚʣʝʶ ʚʠʥʠʢʘʶʪʴ ʩʠʣʠ ʪʝʨʪʷ F1 ʽ F3. 

     ʈʽʚʥʦʜʽʡʥʘ ʮʠʭ ʩʠʣ ʽ ʩʠʣʘ ʟʘʪʠʩʢʫ ʧʦʚ'ʷʟʘʥʽ 
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ʈʠʩʫʥʦʢ 3.3. ʈʦʟʨʘʭʫʥʢʦʚʘ ʩʭʝʤʘ ʚʘʞʽʣʴʥʦʛʦ ʤʝʭʘʥʽʟʤʫ ʧʨʠʩʪʦʩʫʚʘʥʥʷ ʜʣʷ 

ʬʨʝʟʝʨʫʚʘʥʥʷ ʚ ʪʽʣʘʭ ʦʙʝʨʪʘʥʥʷ. 

 

     ɿʥʘʯʝʥʥʷ ʩʢʣʘʜʦʚʠʭ ʩʠʣ ʪʝʨʪʷ ʚʠʩʣʦʚʣʶʻʤʦ ʯʝʨʝʟ ʚʽʜʦʤʽ ʚʽʜʥʦʚʣʶʶʪʴ 

ʩʠʣʠ ʨʽʟʘʥʥʷ, ʜʣʷ ʯʦʛʦ ʩʢʣʘʜʝʤʦ ʜʚʘ ʨʽʚʥʷʥʥʷ ʩʪʘʪʠʩʪʠʢʠ: 
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ʜʝ:   PZ - ʦʢʨʫʞʥʘ ʩʢʣʘʜʦʚʘ ʩʠʣʠ ʨʽʟʘʥʥʷ; 

    D1 - ʜʽʘʤʝʪʨ ʰʠʡʢʠ ʜʝʪʘʣʽ (ʟʘʛʦʪʦʚʢʠ), ʥʘ ʷʢʽʡ ʦʙʨʦʙʣʷʻʪʴʩʷ ʧʘʟ; 

    D2- ʜʽʘʤʝʪʨ ʧʦʚʝʨʭʥʽ ʟʘʛʦʪʦʚʢʠ, ʟʘ ʷʢʦʶ ʟʜʽʡʩʥʶʻʪʴʩʷ ʟʘʢʨʽʧʣʝʥʥʷ; 

    D3 - ʜʽʘʤʝʪʨ ʙʘʟʦʚʦʾ ʧʦʚʝʨʭʥʽ ʟʘʛʦʪʦʚʢʠ. 

   ä
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=
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OXi 0P , ,0F2F2P 43X =--  

ʜʝ Px - ʦʩʴʦʚʘ ʩʢʣʘʜʦʚʘ ʩʠʣʠ ʨʽʟʘʥʥʷ. 

ɺʨʘʭʦʚʫʶʯʠ, ʱʦ ʨʝʘʢʮʽʷ ʥʘ ʦʧʦʨʽ N = Q, ʪʦ F1 = F2 ʽ F3 = F4, ʪʦʜʽ: 
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ʇʽʜʩʪʘʚʠʚʰʠ ʟʥʘʯʝʥʥʷ F1 ʽ F3 ʚ ʨʽʚʥʷʥʥʷ, ʦʪʨʠʤʘʻʤʦ: 
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ɿ ʫʨʘʭʫʚʘʥʥʷʤ ʢʦʝʬʽʮʽʻʥʪʘ ʟʘʧʘʩʫ 
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1Z , 

ɿʥʘʯʝʥʥʷ ʩʠʣʠ, ʩʪʚʦʨʶʚʘʥʦʾ ʥʘ ʚʠʭʦʜʽ ʧʨʠʚʦʜʫ ʟʘʪʠʩʢʥʦʛʦ ʧʨʠʩʪʨʦʶ W, 

ʦʪʨʠʤʫʻʤʦ ʟ ʫʤʦʚʠ ʨʽʚʥʦʚʘʛʠ ʚʘʞʝʣʷ, ʪʦʙʪʦ 

21 QlWl = , 

ɿ ʫʨʘʭʫʚʘʥʥʷʤ ʚʪʨʘʪ ʥʘ ʪʝʨʪʷ ʚ ʰʘʨʥʽʨʥʠʭ ʟ'ʻʜʥʘʥʥʷʭ 

,ʇ
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ʜʝ ʂʇ - ʢʦʝʬʽʮʽʻʥʪ, ʱʦ ʚʨʘʭʦʚʫʻ ʚʪʨʘʪʠ ʥʘ ʪʝʨʪʷ ʚ ʰʘʨʥʽʨʥʠʭ ʟ'ʻʜʥʘʥʥʷʭ 

(ʧʨʠʡʤʘʻʪʴʩʷ 1,05 ʥʘ ʦʜʠʥ ʰʘʨʥʽʨ). 

ɼʽʘʤʝʪʨ ʛʽʜʨʦʮʠʣʽʥʜʨʘ ʤʦʞʝ ʙʫʪʠ ʦʪʨʠʤʘʥʠʡ ʽʟ ʟʘʣʝʞʥʦʩʪʽ 

 ,h
p
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ʜʝ Dʮ - ʜʽʘʤʝʪʨ ʛʽʜʨʦʮʠʣʽʥʜʨʘ; 



PMP - ʨʦʙʦʯʠʡ ʪʠʩʢ ʤʘʩʣʘ ʚ ʛʽʜʨʦʩʠʩʪʝʤʽ (ʧʨʠʡʤʘʻʪʴʩʷ ʚ ʤʝʞʘʭ ʚʽʜ 6 ʜʦ 8 

ʄʇʘ); 

h  - ʢʦʝʬʽʮʽʻʥʪ ʢʦʨʠʩʥʦʾ ʜʽʾ, ʷʢʠʡ ʚʨʘʭʦʚʫʻ ʚʪʨʘʪʠ ʛʽʜʨʦʧʨʠʚʦʜʫ, ʚʠʙʠʨʘʻʪʴʩʷ 

ʚ ʤʝʞʘʭ 0,85 ... 0,95. 
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      ɼʣʷ ʧʨʠʡʥʷʪʦʾ ʢʦʤʧʦʥʦʚʢʠ, ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʨʦʟʨʘʭʦʚʘʥʦʛʦ ʟʥʘʯʝʥʥʷ 

ʜʽʘʤʝʪʨʘ, ʚʠʙʠʨʘʻʪʴʩʷ ʪʠʧ ʽ ʢʦʥʩʪʨʫʢʮʽʷ ʮʠʣʽʥʜʨʘ ʟ ʥʘʡʙʣʠʞʯʠʤ ʚʝʣʠʢʠʤ 

ʜʽʘʤʝʪʨʦʤ ʩʪʘʥʜʘʨʪʥʦʛʦ ʨʷʜʫ. 

4. ʇʨʠʚʦʜʠ ʟʘʪʠʩʢʥʠʭ ʧʨʠʩʪʨʦʾʚ 

ʚʝʨʩʪʘʪʥʠʭ ʧʨʠʩʪʦʩʫʚʘʥʴ. 

     ʇʨʠʚʦʜʠ ʧʨʠʟʥʘʯʝʥʽ ʜʣʷ ʤʝʭʘʥʽʟʘʮʽʾ ʟʘʪʠʩʢʥʠʭ ʡ ʥʘʩʪʘʥʦʚʥʽ-ʟʘʪʠʩʢʥʠʭ 

ʧʨʠʩʪʨʦʾʚ ʧʨʠʩʪʦʩʫʚʘʥʴ. 

    ɿʘ ʟʦʚʥʽʰʥʴʦʛʦ ʜʞʝʨʝʣʘ ʝʥʝʨʛʽʾ ʧʨʠʚʦʜʠ ʤʦʞʫʪʴ ʙʫʪʠ: 

    1 ʄʝʭʘʥʽʯʥʽ ʽ ʤʝʭʘʥʦʛʽʜʨʘʚʣʽʯʝʩʢʽʝ. 

    2 ʇʥʝʚʤʘʪʠʯʥʽ. 

    3 ɻʽʜʨʘʚʣʽʯʥʽ. 

    4 ʇʥʝʚʤʦʛʠʜʨʘʚʣʽʯʥʠʡ. 

    5 ɽʣʝʢʪʨʠʯʥʽ. 

     6 ʄʘʛʥʽʪʥʽ. 

     7 ɺʘʢʫʫʤʥʽ. 

    ɼʣʷ ʚʩʽʭ ʧʨʠʚʦʜʽʚ, ʦʩʥʦʚʥʠʤʠ ʪʝʭʥʽʯʥʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʻ ʱʦ 

ʨʦʟʚʠʚʘʻʪʴʩʷ ʟʫʩʠʣʣʷ, ʜʦʚʞʠʥʘ ʧʝʨʝʤʽʱʝʥʥʷ ʨʦʙʦʯʦʛʦ ʦʨʛʘʥʫ ʽ ʯʘʩ 

ʩʧʨʘʮʴʦʚʫʚʘʥʥʷ. ʉʭʝʤʠ ʢʦʥʩʪʨʫʢʮʽʾ ʪʘ ʨʦʟʨʘʭʫʥʢʦʚʽ ʬʦʨʤʫʣʠ ʧʨʠʚʦʜʽʚ 

ʥʘʚʝʜʝʥʽ ʚ ʪʘʙʣʠʮʽ 10. 

     ʄʝʭʘʥʽʯʥʽ ʽ ʤʝʭʘʥʦʛʽʜʨʘʚʣʽʯʝʩʢʽʝ ʧʨʠʚʦʜʷʪʴʩʷ ʚ ʜʽʶ ʤʫʩʢʫʣʴʥʦʶ ʩʠʣʦʶ 

ʨʦʙʽʪʥʠʢʘ. 

     ʇʥʝʚʤʘʪʠʯʥʠʡ ʧʨʠʚʽʜ. ɼʞʝʨʝʣʦʤ ʝʥʝʨʛʽʾ ʜʣʷ ʥʠʭ ʩʣʫʞʠʪʴ ʩʪʠʩʥʝʥʝ 

ʧʦʚʽʪʨʷ. ɼʽʘʧʘʟʦʥ ʪʠʩʢ ʧʦʚʽʪʨʷ ʚ ʮʝʭʦʚʽʡ ʧʥʝʚʤʦʩʠʩʪʝʤʠ ʈʚ = 0.4 ... 1.0 ʄʇʘ, ʘ 

ʨʦʙʦʯʠʡ ʪʠʩʢ ʩʢʣʘʜʘʻ ʈʚʨ = 0.6 ʄʇʘ. ɺʦʥʠ ʤʦʞʫʪʴ ʚʠʢʦʥʫʚʘʪʠʩʷ ʫ ʚʠʛʣʷʜʽ 

ʧʦʨʰʥʝʚʠʭ ʧʥʝʚʤʦʮʠʣʽʥʜʨʽʚ, ʦʜʥʦ-ʽ ʜʚʦʩʪʦʨʦʥʥʴʦʛʦ ʜʽʾ, ʽ ʇʥʝʚʤʦʢʘʤʝʨʘ ʟ 

ʧʣʦʩʢʦʶ ʽ ʦʧʫʢʣʦʶ ʜʽʘʬʨʘʛʤʦʶ ʦʜʥʦ-ʽ ʜʚʦʩʪʦʨʦʥʥʴʦʛʦ ʜʽʾ. 

  ʉʠʣʘ, ʱʦ ʨʦʟʚʠʚʘʻʪʴʩʷ ʧʦʨʰʥʝʚʠʤ ʧʨʠʚʦʜʦʤ ʜʚʦʩʪʦʨʦʥʥʴʦʾ ʜʽʾ, 

ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘ ʬʦʨʤʫʣʦʶ: 

 h
p
= p

4

D
W

2

, 

ʜʝ D - ʜʽʘʤʝʪʨ ʮʠʣʽʥʜʨʘ, ʤʤ; 

      p - ʨʦʙʦʯʠʡ ʪʠʩʢ ʧʦʚʽʪʨʷ ʚ ʧʥʝʚʤʦʩʠʩʪʝʤʠ, ʄʇʘ; 

     h   - ʂ.ʢ.ʜ. , h= 0.85 ... 0.9. 

ɼʽʘʧʘʟʦʥ ʧʝʨʝʤʽʱʝʥʥʷ ʧʦʨʰʥʷ ʩʢʣʘʜʘʻ L = 10 ... 2500 ʤʤ. ʏʘʩ ʩʧʨʘʮʶʚʘʥʥʷ 

ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʤʝʞʘʭ T = 0.5 ... 1.2 ʩʝʢ. 



  ʉʠʣʘ, ʱʦ ʨʦʟʚʠʚʘʻʪʴʩʷ ʧʦʨʰʥʝʚʠʤ ʧʨʠʚʦʜʦʤ ʦʜʥʦʙʽʯʥʦʾ ʜʽʾ ʟ ʧʦʚʝʨʥʝʥʥʷʤ 

ʧʦʨʰʥʷ ʚ ʧʦʯʘʪʢʦʚʝ ʧʦʣʦʞʝʥʥʷ ʧʨʫʞʠʥʦʶ, ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘ ʬʦʨʤʫʣʦʶ: 

Np
4

D
W

2

-h
p
= , 

ʜʝ N-ʩʠʣʘ, ʚʠʪʨʘʯʘʻʪʴʩʷ ʥʘ ʜʝʬʦʨʤʘʮʽʶ ʧʨʫʞʠʥʠ (ʧʨʠʡʤʘʻʪʴʩʷW2.0N¢ ). 

   ʉʠʣʘ, ʱʦ ʨʦʟʚʠʚʘʻʪʴʩʷ ʧʦʨʰʥʝʚʠʤ ʧʨʠʚʦʜʦʤ ʪʷʛʥʫʯʦʛʦ ʪʠʧʫ, ʚʠʟʥʘʯʘʻʪʴʩʷ 

ʟʘ ʬʦʨʤʫʣʦʶ: 

( )
h

-p
= p

4

dD
W

22

, 

ʜʝ d-ʜʽʘʤʝʪʨ ʰʪʦʢʘ, ʤʤ. 

ʇʥʝʚʤʦʜʚʠʛʫʥʠ ʰʠʨʦʢʦ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʚ ʨʽʟʥʠʭ ʧʨʠʩʪʨʦʷʭ ʽ ʥʝ ʤʘʶʪʴ 

ʦʙʤʝʞʝʥʴ ʟʘ ʪʠʧʘʤʠ ʚʠʨʦʙʥʠʮʪʚʘ. ʇʥʝʚʤʦʢʘʤʝʨʠ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʧʨʠ ʤʘʣʽʡ 

ʜʦʚʞʠʥʽ ʨʦʙʦʯʦʛʦ ʭʦʜʫ ʰʪʦʢʘ. 

     ɻʽʜʨʘʚʣʽʯʥʠʡ ʧʨʠʚʽʜ. ɼʞʝʨʝʣʦʤ ʝʥʝʨʛʽʾ ʜʣʷ ʥʠʭ ʩʣʫʞʠʪʴ ʦʣʽʶ ʧʽʜ ʪʠʩʢʦʤ 

ʈ = 2 ... 16 ʄʇʘ. ɺʦʥʠ ʙʫʚʘʶʪʴ ʦʜʥʦ-ʽ ʜʚʦʩʪʦʨʦʥʥʴʦʛʦ ʜʽʾ. ʉʠʣʘ, ʱʦ 

ʨʦʟʚʠʚʘʻʪʴʩʷ ʧʨʠʚʦʜʦʤ, ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘ ʘʥʘʣʦʛʽʯʥʠʤʠ ʟ ʧʥʝʚʤʦʧʨʠʚʦʜʦʤ 

ʧʦʨʰʥʝʚʦʛʦ ʜʽʾ ʬʦʨʤʫʣʘʤʠ, ʪʽʣʴʢʠ ʟʘʤʽʩʪʴ ʨʦʙʦʯʦʛʦ ʪʠʩʢʫ ʧʦʚʽʪʨʷ 

ʧʽʜʩʪʘʚʣʷʻʪʴʩʷ ʪʠʩʢ ʤʘʩʣʘ ʚ ʛʽʜʨʦʩʠʩʪʝʤʽ. 

     ʇʝʨʝʤʽʱʝʥʥʷ ʨʦʙʦʯʦʛʦ ʦʨʛʘʥʫ ʜʦ 100ʤʤ. ʏʘʩ ʩʧʨʘʮʶʚʘʥʥʷ ʩʪʘʥʦʚʠʪʴ 

ʢʽʣʴʢʘ ʩʝʢʫʥʜ (ʟʘʣʝʞʥʦ ʚʽʜ ʪʝʤʧʝʨʘʪʫʨʠ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ). 

      ɻʽʜʨʦʧʨʠʚʦʜʠ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʧʝʨʝʚʘʞʥʦ ʥʘ ʚʝʨʩʪʘʪʘʭ ʟ 

ʛʽʜʨʦʬʽʮʽʨʦʚʘʥʥʦʡ ʧʦʜʘʯʝʶ ʧʨʠ ʥʝʦʙʭʽʜʥʦʩʪʽ ʚʝʣʠʢʠʭ ʩʠʣ ʟʘʪʠʩʢʫ ʽ ʧʣʘʚʥʦʛʦ 

ʧʝʨʝʤʽʱʝʥʥʷ ʨʦʙʦʯʦʛʦ ʦʨʛʘʥʫ. 

     ʇʥʝʚʤʦʛʠʜʨʘʚʣʽʯʥʠʡ ʧʨʠʚʽʜ. ɼʞʝʨʝʣʦʤ ʝʥʝʨʛʽʾ ʫ ʥʠʭ ʻ ʩʪʠʩʥʝʥʝ ʧʦʚʽʪʨʷ 

ʧʽʜ ʪʠʩʢʦʤ ʧʦʚʽʪʨʷ ʈ = 0.4ʄʇʘ. 

ʉʠʣʘ, ʱʦ ʨʦʟʚʠʚʘʻʪʴʩʷ ʥʘ ʰʪʦʢʫ ʨʦʙʦʯʦʛʦ ʛʽʜʨʦʮʠʣʽʥʜʨʘ, ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘ 

ʬʦʨʤʫʣʦʶ: 

h
p
= p
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2

2
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2
3 , 

ʜʝ1D   ̔ 2D  - ʜʽʘʤʝʪʨʠ, ʚʽʜʧʦʚʽʜʥʦ, ʧʦʨʰʥʷ ʽ ʰʪʦʢʘ ʧʥʝʚʤʦʮʠʣʽʥʜʨʘ, ʤʤ; 

                    3D - ɼʽʘʤʝʪʨ ʨʦʙʦʯʦʛʦ ʛʽʜʨʦʮʠʣʽʥʜʨʘ, ʤʤ; 

                    p  - ʈʦʙʦʯʠʡ ʪʠʩʢ ʧʦʚʽʪʨʷ; 

                   h  - ʂ.ʢ.ʜ. ʧʥʝʚʤʦʛʽʜʨʦʫʩʽʣʽʪʝʣʷ. 

ɼʦʚʞʠʥʘ ʧʝʨʝʤʽʱʝʥʥʷ ʰʪʦʢʘ ʨʦʙʦʯʦʛʦ ʛʽʜʨʦʮʽʜʽʥʜʨʘ ʚʠʟʥʘʯʘʻʪʴʩʷ ʽʟ 

ʟʘʣʝʞʥʦʩʪʽ: 

2
3

2
2

ʧʛ
D

D
LL = , 

ʜʝʧL  - ʜʦʚʞʠʥʘ ʧʝʨʝʤʽʱʝʥʥʷ ʰʪʦʢʘ ʧʥʝʚʤʦʮʠʣʽʥʜʨʘ. 



ʏʘʩ ʩʧʨʘʮʶʚʘʥʥʷ ʩʪʘʥʦʚʠʪʴ ʢʽʣʴʢʘ ʩʝʢʫʥʜ. 

     ʇʥʝʚʤʦʛʽʜʨʘʚʣʽʯʥʽ ʧʨʠʚʦʜʠ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʧʝʨʝʚʘʞʥʦ ʟʘ ʫʤʦʚ ʚʘʞʢʦʛʦ 

ʨʽʟʘʥʥʷ. 

    ɽʣʝʢʪʨʦʤʝʭʘʥʽʯʥʽ ʧʨʠʚʦʜʠ. ɼʞʝʨʝʣʦʤ ʝʥʝʨʛʽʾ ʫ ʥʠʭ ʻ ʝʣʝʢʪʨʠʯʥʠʡ ʩʪʨʫʤ. 

    ɽʣʝʢʪʨʦʤʝʭʘʥʽʯʥʽ ʧʨʠʚʦʜʠ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʚ ʪʠʭ ʚʠʧʘʜʢʘʭ, ʢʦʣʠ ʫʪʨʫʜʥʝʥʦ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʥʝʚʤʦ-ʽ ʛʽʜʨʦʧʨʠʚʦʜʽʚ. 

    ʄʘʛʥʽʪʥʠʡ ʧʨʠʚʽʜ. ɿʘ ʢʦʥʩʪʨʫʢʪʠʚʥʠʤ ʚʠʢʦʥʘʥʥʷʤ ʚʦʥʠ ʜʽʣʷʪʴʩʷ ʥʘ 

ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʽ ʪʘ ʧʨʠʚʦʜʠ ʟ ʧʦʩʪʽʡʥʠʤʠ ʤʘʛʥʽʪʘʤʠ. ʋ ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʠʭ 

ʧʨʠʚʦʜʘʭ ʜʞʝʨʝʣʦʤ ʝʥʝʨʛʽʾ ʻ ʝʣʝʢʪʨʠʯʥʠʡ ʩʪʨʫʤ. ʉʠʣʘ, ʱʦ ʨʦʟʚʠʚʘʻʪʴʩʷ 

ʧʨʠʚʦʜʦʤ, ʨʦʟʨʘʭʦʚʫʻʪʴʩʷ ʟʘ ʬʦʨʤʫʣʦʶ: 

SB6.40W
2= , 

ʜʝ ɺ - ʱʽʣʴʥʽʩʪʴ ʤʘʛʥʽʪʥʦʛʦ ʧʦʪʦʢʫ, ʉɹ; 

       S-ʧʣʦʱʘ ʟʘʛʦʪʦʚʢʠ, ʥʘ ʷʢʫ ʧʦʰʠʨʶʻʪʴʩʷ ʤʘʛʥʽʪʥʠʡ ʧʦʪʽʢ, ʩʤ2. 

ʏʘʩ ʩʧʨʘʮʶʚʘʥʥʷ ʩʢʣʘʜʘʻ ʜʝʩʷʪʽ ʯʘʩʪʢʠ ʩʝʢʫʥʜʠ. 

ɽʣʝʢʪʨʦʤʘʛʥʽʪʥʽ ʧʨʠʚʦʜʠ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʧʨʠ ʯʠʩʪʦʚʦʾ ʦʙʨʦʙʢʠ. 

ʇʦʩʪʽʡʥʽ ʤʘʛʥʽʪʥʽ ʧʨʠʚʦʜʠ ʥʝ ʤʘʶʪʴ ʟʦʚʥʽʰʥʴʦʛʦ ʜʞʝʨʝʣʘ ʝʥʝʨʛʽʾ. ʉʠʣʘ, ʱʦ 

ʨʦʟʚʠʚʘʻʪʴʩʷ ʧʨʠʚʦʜʦʤ, ʩʪʘʥʦʚʠʪʴ 150ʅ ʥʘ ʩʤ2 ʧʣʦʱʽ ʢʦʥʪʘʢʪʫ ʟʘʛʦʪʦʚʢʠ ʟ 

ʧʦʚʝʨʭʥʝʶ ʤʘʛʥʽʪʫ. ʏʘʩ ʩʧʨʘʮʶʚʘʥʥʷ ʽ ʦʙʣʘʩʪʴ ʟʘʩʪʦʩʫʚʘʥʥʷ ʘʥʘʣʦʛʽʯʥʽ 

ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʠʤ ʧʨʠʚʦʜʘʤ. 

     ɺʘʢʫʫʤʥʠʡ ʧʨʠʚʽʜ. ɼʞʝʨʝʣʦʤ ʝʥʝʨʛʽʾ ʻ ʘʪʤʦʩʬʝʨʥʠʡ ʪʠʩʢ (ʚʘʢʫʫʤ ʫ 

ʩʠʩʪʝʤʽ 0.01 ... 0.015 ʄʇʘ). ʉʠʣʘ, ʱʦ ʨʦʟʚʠʚʘʻʪʴʩʷ ʧʨʠʚʦʜʦʤ, ʩʪʘʥʦʚʠʪʴ 9ʅ 

ʥʘ 2ʩʤ ʘʢʪʠʚʥʽʡ ʧʣʦʱʽ ʟʘʛʦʪʦʚʢʠ, ʢʦʥʪʘʢʪʽʨʫʝʤʦʡ ʟ ʧʣʦʱʠʥʦʶ ʚʘʢʫʫʤʫ. ʏʘʩ 

ʩʧʨʘʮʶʚʘʥʥʷ, ʟʘʣʝʞʥʦ ʚʽʜ ʩʧʦʩʦʙʫ ʚʽʜʢʘʯʫʚʘʥʥʷ ʧʦʚʽʪʨʷ ʣʝʞʠʪʴ ʚ ʤʝʞʘʭ ʚʽʜ 

ʯʘʩʪʦʢ ʩʝʢʫʥʜʠ ʜʦ ʜʝʢʽʣʴʢʦʭ ʩʝʢʫʥʜ. ɺʘʢʫʫʤʥʠʡ ʧʨʠʚʽʜ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʧʨʠ 

ʯʠʩʪʦʚʦʾ ʽ ʦʙʨʦʙʥʦʾ ʦʙʨʦʙʢʘʭ. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



ʊʘʙʣʠʮʷ 4.1 - ʈʦʟʨʘʭʫʥʢʦʚʽ ʬʦʨʤʫʣʠ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʟʫʩʠʣʣʷ, 

ʱʦ ʨʦʟʚʠʚʘʻʪʴʩʷ ʧʨʠʚʦʜʘʤʠ. 

ʊʠʧ 

ʧʨʠʚʦʜy 

ʉʭʝʤʘ  ʈʦʟʨʘʭʫʥʢʦʚʽ ʬʦʨʤʫʣʠ 
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ʛʜʝ  

W  -ɿʫʩʠʣʣʷ, ʱʦ ʨʦʟʚʠʚʘʻʪʴʩʷ 

ʧʨʠʚʦʜʦʤ,ʅ; 

D  ï ʜʽʘʤʝʪʨ ʮʠʣʽʥʜʨʘ 

(ʧʦʨʰʥʷ), ʤʤ; 

p  ï ʪʠʩʢ ʧʦʚʽʪʨʷ,ʄʇʘ 

(ʨ=0,4ʄʇʘ); 

h ïʂʇɼ (h=0,85); 

q  h ʦʧʽʨ ʧʨʫʞʠʥʠ ʚ ʢʨʘʡʥʴʦʤʫ 

ʨʦʙʦʯʦʤʫ ʧʦʣʦʞʝʥʥʽ 

ʧʦʨʰʥʷ, ʅ. 
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ʑʦ ʰʪʦʚʭʘʻ ʩʠʣʘ 
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d-ʜʽʘʤʝʪʨ ʰʪʦʢʘ, ʤʤ.. 
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ʧʨʠʚʦʜy 

ʉʭʝʤʘ  ʈʦʟʨʘʭʫʥʢʦʚʽ ʬʦʨʤʫʣʠ 
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ɼʣʷ ʧʣʦʩʢʠʭ ʛʫʤʦʪʢʘʥʠʥʥʠʭ 

ʜʽʘʬʨʘʛʤ: 

ʫ ʚʠʭʽʜʥʦʤʫ ʧʦʣʦʞʝʥʥʽ ʰʪʦʢʘ - 
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ʚ ʧʦʣʦʞʝʥʥʽ ʧʽʩʣʷ ʧʝʨʝʤʽʱʝʥʥʷ 

ʰʪʦʢʘ ʥʘ ʚʽʜʩʪʘʥʴ 0,07 D -
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ɼʣʷ ʪʘʨʽʣʯʘʩʪʽ ʛʫʤʦʪʢʘʥʠʥʥʠʭ 

ʜʽʘʬʨʘʛʤ: 

ʫ ʚʠʭʽʜʥʦʤʫ ʧʦʣʦʞʝʥʥʽ ʰʪʦʢʘ ï 
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ʊʷʛʥʝ ʩʠʣʘ: 

( )hÖ-
p
= pdD

4
W

22 . 

ʑʦ ʰʪʦʚʭʘʻ ʩʠʣʘ: 

hp
=

hÖ
p
=

p

W
D

;pD
4

W
2

 



ʊʠʧ 

ʧʨʠʚʦʜy 

ʉʭʝʤʘ  ʈʦʟʨʘʭʫʥʢʦʚʽ ʬʦʨʤʫʣʠ 
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ʜʝ 

0hï ʆʙ'ʻʤʥʠʡ ʂʂɼ ʧʨʠʚʦʜʫ 

( 0h =0,95); 

ʤh ï ʄʝʭʘʥʽʯʥʠʡ ʂʂɼ 

ʧʽʜʩʠʣʶʚʘʯʘ ( ʤh =0,95); 

'
ʤh ï ʄʝʭʘʥʽʯʥʠʡ ʂʂɼ 

ʛʽʜʨʦʮʠʣʽʥʜʨʘ ( '
ʤh =0,90). 
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l== ʠʧpFQW , 

ʜʝ  

-l  ʢʦʝʬʽʮʽʻʥʪ ʛʝʨʤʝʪʠʯʥʦʩʪʽ 

ʚʘʢʫʫʤʥʦʾ ʩʠʩʪʝʤʠ; 

-ʠp  ʥʘʜʣʠʰʢʦʚʠʡ ʪʠʩʢ 

ʄʇʘ, ʚʠ p1p -= ; 

-ʚp  ʚʘʢʫʫʤ ʚ ʧʦʨʦʞʥʠʥʽ, 

ʄʇʘ, 

015,0001,0pʚ ·- ʄʇʘ; 

-ʧF  ʢʦʨʠʩʥʘ ʧʣʦʱʘ ʟʘʛʦʪʦʚʢʠ, 

ʦʙʤʝʞʝʥʘ ʫʱʽʣʴʥʝʥʥʷʤ, 

ʤʤ
2
. 



ʊʠʧ 

ʧʨʠʚʦʜy 

ʉʭʝʤʘ  ʈʦʟʨʘʭʫʥʢʦʚʽ ʬʦʨʤʫʣʠ 

 

ʄ
ʘ
ʛ
ʥ
ʽ
ʪ
ʥ
ʠ
ʡ
 
(
ʝ
ʣ
ʝ
ʢ
ʪ
ʨ
ʦ
ʤ
ʘ
ʛ
ʥ
ʽ
ʪ
ʥ
ʠ
ʡ
)

 
 

 

l== ʤʧpFQW , 

ʜʝ  

-l  ʢʦʝʬʽʮʽʻʥʪ, ʱʦ ʚʨʘʭʦʚʫʻ 

ʚʪʨʘʪʠ ʯʝʨʝʟ ʥʝʱʽʣʴʥʽʩʪʴ 

ʧʨʠʣʷʛʘʥʥʷ ʟʘʛʦʪʦʚʢʠ; 

-ʤp  ʧʠʪʦʤʘ ʩʠʣʘ, ʱʦ 

ʨʦʟʚʠʚʘʻʪʴʩʷ 

ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʠʤ ʘʙʦ 

ʤʘʛʥʽʪʥʠʤ ʥʘʚʦʜʠʤʦ,  

35,0pʤ= ʄʇʘ; 

-ʧF  ʢʦʨʠʩʥʘ ʧʣʦʱʘ ʜʦʪʠʢʫ 

ʟʘʛʦʪʦʚʢʠ ʟ ʧʦʚʝʨʭʥʝʶ 

ʧʨʠʩʪʦʩʫʚʘʥʥʷ, ʤʤ
2
. 

ʂʨʠʪʝʨʽʷʤʠ ʚʠʙʦʨʫ ʨʽʟʥʦʛʦ ʚʠʜʫ ʧʨʠʚʦʜʽʚ ʻ: ʥʝʦʙʭʽʜʥʽ ʫʤʦʚʠ ʦʙʨʦʙʢʠ, ʩʠʣʘ 

ʟʘʢʨʽʧʣʝʥʥʷ ʜʝʪʘʣʽ, ʜʦʚʞʠʥʘ ʭʦʜʫ ʨʦʙʦʯʦʛʦ ʦʨʛʘʥʫ ʧʨʠʚʦʜʫ ʽ ʯʘʩ 

ʩʧʨʘʮʴʦʚʫʚʘʥʥʷ. ʂʨʽʤ ʪʦʛʦ, ʚʠʙʽʨ ʧʨʠʚʦʜʫ ʦʙʫʤʦʚʣʝʥʠʡ ʜʦʩʪʫʧʥʽʩʪʶ 

ʟʦʚʥʽʰʥʴʦʛʦ ʜʞʝʨʝʣʘ ʝʥʝʨʛʽʾ, ʧʨʦʩʪʦʪʦʶ ʢʦʥʩʪʨʫʢʮʽʾ ʽ ʨʝʤʦʥʪʫ. 

      ʋ ʟʘʛʘʣʴʥʦʤʫ ʚʠʧʘʜʢʫ ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʥʝʚʤʘʪʠʯʥʠʭ ʧʨʠʚʦʜʽʚ ʜʦʮʽʣʴʥʦ, 

ʢʦʣʠ ʚʝʣʠʯʠʥʘ ʩʠʣʠ ʟʘʪʠʩʢʫ ʥʝ ʧʝʨʝʚʠʱʫʻ 3
105³ ʅ. ɿʘʩʪʦʩʫʚʘʥʥʷ 

ʛʽʜʨʘʚʣʽʯʥʠʭ ʧʨʠʚʦʜʽʚ ʝʬʝʢʪʠʚʥʦ ʧʨʠ ʥʝʦʙʭʽʜʥʦʩʪʽ ʚʝʣʠʢʠʭ ʩʠʣ 

(ʙʽʣʴʰ3105³  ʅ) ʽ ʧʣʘʚʥʦʛʦ ʧʝʨʝʤʽʱʝʥʥʷ ʨʦʙʦʯʦʛʦ ʦʨʛʘʥʫ ʥʘ ʚʝʨʩʪʘʪʘʭ ʟ 

ʛʽʜʨʦʬʽʮʽʨʦʚʘʥʥʦʡ ʧʦʜʘʯʝʶ ʽʥʩʪʨʫʤʝʥʪʫ. 

      ʇʥʝʚʤʦʛʽʜʨʦʫʩʽʣʽʪʝʣʽ ʧʦʻʜʥʫʶʪʴ ʫ ʩʦʙʽ ʧʝʨʝʚʘʛʠ ʧʥʝʚʤʘʪʠʯʥʠʭ ʪʘ 

ʛʽʜʨʘʚʣʽʯʥʠʭ ʧʨʠʚʦʜʽʚ, ʘʣʝ ʤʘʶʪʴ ʤʘʣʫ ʚʝʣʠʯʠʥʫ ʧʝʨʝʤʽʱʝʥʴ ʨʦʙʦʯʦʛʦ 

ʦʨʛʘʥʫ ʽ ʙʽʣʴʰ ʩʢʣʘʜʥʫ ʢʦʥʩʪʨʫʢʮʽʶ. 

     ɽʣʝʢʪʨʦʧʨʠʚʦʜʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ, ʢʦʣʠ ʫʪʨʫʜʥʝʥʝ ʘʙʦ ʥʝʜʦʮʽʣʴʥʦ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʥʝʚʤʘʪʠʯʥʠʭ ʪʘ ʛʽʜʨʘʚʣʽʯʥʠʭ ʧʨʠʚʦʜʽʚ. 

   ʄʘʛʥʽʪʥʽ ʪʘ ʚʘʢʫʫʤʥʽ ʟʘʪʠʩʢʘʯʽ ʟʘʩʪʦʩʦʚʫʶʪʴ ʥʘ ʯʠʩʪʦʚʠʭ ʦʧʝʨʘʮʽʷʭ. 

 

 

5. ʈʦʟʨʘʭʫʥʦʢ ʥʘ ʤʽʮʥʽʩʪʴ ʝʣʝʤʝʥʪʽʚ 

ʚʝʨʩʪʘʪʥʠʭ ʧʨʠʩʪʦʩʫʚʘʥʴ 

   ʇʽʩʣʷ ʚʠʢʦʥʘʥʥʷ ʩʠʣʦʚʠʭ ʨʦʟʨʘʭʫʥʢʽʚ ʽ ʨʦʟʨʘʭʫʥʢʫ ʪʦʯʥʦʩʪʽ ʚʠʛʦʪʦʚʣʝʥʥʷ 

ʧʨʠʩʪʦʩʫʚʘʥʥʷ ʥʝʦʙʭʽʜʥʦ ʚʠʙʨʘʪʠ ʢʦʥʩʪʨʫʢʮʽʡʥʽ ʤʘʪʝʨʽʘʣʠ ʜʣʷ ʜʝʪʘʣʝʡ 

ʧʨʠʩʪʦʩʫʚʘʥʥʷ, ʧʨʠʟʥʘʯʠʪʠ ʭʽʤʽʢʦ-ʪʝʨʤʽʯʥʫ ʦʙʨʦʙʢʫ ʘʙʦ ʚʠʜ ʧʦʢʨʠʪʪʷ ʽ 

ʨʦʟʨʘʭʫʚʘʪʠ ʨʦʟʤʽʨʠ ʝʣʝʤʝʥʪʽʚ ʟ ʫʤʦʚ ʤʽʮʥʦʩʪʽ. 



    ʄʽʮʥʽʩʪʴ - ʦʜʥʘ ʟ ʦʩʥʦʚʥʠʭ ʚʠʤʦʛ, ʱʦ ʧʨʝʜ'ʷʚʣʷʶʪʴʩʷ ʜʦ ʝʣʝʤʝʥʪʽʚ ʪʘ 

ʧʨʠʩʪʦʩʫʚʘʥʥʷʤ ʚ ʮʽʣʦʤʫ. ɿʘ ʢʦʝʬʽʮʽʻʥʪʘʤʠ ʟʘʧʘʩʫ ʘʙʦ ʟʘ ʥʦʤʽʥʘʣʴʥʠʤʠ 

ʜʦʧʫʩʪʠʤʘ ʥʘʧʨʫʛʘ. ʈʦʟʨʘʭʫʥʢʠ ʟʘ ʥʦʤʽʥʘʣʴʥʠʤʠ ʱʦ ʜʦʧʫʩʢʘʶʪʴʩʷ 

ʥʘʧʨʫʞʝʥʥʷʤ ʤʝʥʰ ʪʦʯʥʽ, ʘʣʝ ʟʥʘʯʥʦ ʧʨʦʩʪʽʰʝ ʽ ʮʽʣʢʦʤ ʤʦʞʫʪʴ ʙʫʪʠ 

ʚʠʢʦʨʠʩʪʘʥʽ ʜʣʷ ʦʮʽʥʢʠ ʤʽʮʥʦʩʪʽ ʝʣʝʤʝʥʪʽʚ ʧʨʠʩʪʦʩʫʚʘʥʴ. 

    ʈʦʟʨʘʭʫʥʢʠ ʝʣʝʤʝʥʪʽʚ ʥʘ ʤʽʮʥʽʩʪʴ ʜʦʟʚʦʣʷʶʪʴ ʚʠʨʽʰʫʚʘʪʠ ʜʚʘ ʟʘʚʜʘʥʥʷ: 

    ʘ) ʧʝʨʝʚʽʨʢʫ ʥʘ ʤʽʮʥʽʩʪʴ ʚʽʜʧʦʚʽʜʥʠʭ ʜʝʪʘʣʝʡ ʟ ʚʽʜʦʤʠʤʠ ʨʦʟʤʽʨʘʤʠ 

ʧʝʨʝʨʽʟʽʚ ʰʣʷʭʦʤ ʧʦʨʽʚʥʷʥʥʷ ʬʘʢʪʠʯʥʠʭ ʥʘʧʨʫʞʝʥʴ (ʤʦʤʝʥʪʽʚ, ʩʠʣ) ʟ 

ʜʦʟʚʦʣʝʥʠʤʠ ʧʝʨʝʚʽʨʦʯʥʠʡ ʨʦʟʨʘʭʫʥʦʢ; 

    ʙ) ʚʠʟʥʘʯʝʥʥʷ ʨʦʟʤʽʨʽʚ ʧʝʨʝʨʽʟʽʚ ʜʝʪʘʣʝʡ - ʧʦʧʝʨʝʜʥʽʡ ʧʨʦʝʢʪʥʠʡ 

ʨʦʟʨʘʭʫʥʦʢ. 

    ʈʦʟʨʘʭʫʥʦʢ ʥʘ ʤʽʮʥʽʩʪʴ (ʟʘʚʜʘʥʥʷ ʘ) ʜʝʪʘʣʽ ʫ ʚʠʛʣʷʜʽ ʩʪʨʠʞʥʷ ʢʨʫʛʣʦʛʦ 

ʧʝʨʝʪʠʥʫ, ʥʘʚʘʥʪʘʞʝʥʦʛʦ ʦʩʴʦʚʦʶ ʩʠʣʦʶ, ʥʘ ʜʦʧʫʩʪʠʤʘ ʥʘʧʨʫʛʘ 

ʨʦʟʪʷʛʫʚʘʥʥʷ (ʩʪʠʩʥʝʥʥʷ) ʟʜʽʡʩʥʶʶʪʴʩʷ ʟʘ ʬʦʨʤʫʣʦʶ 

[]s=
p
=s

2
d

P4
 

ʜʝ s - ʬʘʢʪʠʯʥʝ ʥʘʧʨʫʛʘ ʨʦʟʪʷʛʫ (ʩʪʠʩʢʫ), ʄʇʘ; 

      ʈ - ʨʦʟʨʘʭʫʥʢʦʚʘ ʦʩʴʦʚʘ ʩʠʣʘ, ʅ; 

      d - ʜʽʘʤʝʪʨ ʦʧʠʩʘʥʦʛʦ ʧʝʨʝʪʠʥʫ (ʜʣʷ ʨʽʟʴʙʦʚʦʛʦ ʩʪʝʨʞʥʷ - ʚʥʫʪʨʽʰʥʽʡ 

ʜʽʘʤʝʪʨ ʨʽʟʴʙʠ), ʤʤ; 

[s]  - ʜʦʧʫʩʪʠʤʘ ʥʘʧʨʫʛʘ ʨʦʟʪʷʛʫʚʘʥʥʷ ( 

ɺʠʟʥʘʯʝʥʥʷ ʥʝʦʙʭʽʜʥʦʛʦ ʨʦʟʤʽʨʫ ʥʝʙʝʟʧʝʯʥʦʛʦ ʧʝʨʝʨʽʟʫ ʧʨʦʚʦʜʠʪʠʩʷ ʟʘ 

ʬʦʨʤʫʣʦʶ 

[]sp
=

P4
d  

ʆʪʨʠʤʘʥʝ ʟʥʘʯʝʥʥʷ ʦʢʨʫʛʣʶʻʪʴʩʷ ʚ ʙʽʢ ʟʙʽʣʴʰʝʥʥʷ ʜʦ ʮʽʣʦʛʦ ʘʙʦ 

ʥʘʡʙʣʠʞʯʦʛʦ ʩʪʘʥʜʘʨʪʥʦʛʦ ʟʥʘʯʝʥʥʷ. ʇʨʠ ʥʘʷʚʥʦʩʪʽ ʰʧʦʥʦʯʥʦ ʧʘʟʘ ʚ 

ʥʝʙʝʟʧʝʯʥʦʤʫ ʧʝʨʝʨʽʟʽ ʜʝʪʘʣʽ ʦʪʨʠʤʘʥʝ ʨʦʟʨʘʭʫʥʢʦʤ ʟʥʘʯʝʥʥʷ ʜʽʘʤʝʪʨʘ ʩʣʽʜ 

ʟʙʽʣʴʰʠʪʠ ʥʘ 5 ... 10%. 

    ʈʦʟʨʘʭʫʥʢʠ ʥʘ ʤʽʮʥʽʩʪʴ ʚʘʣʽʚ ʽ ʦʩʝʡ ʟ ʤʝʪʦʶ ʚʠʟʥʘʯʝʥʥʷ ʾʭ ʨʦʟʤʽʨʽʚ 

(ɿʘʚʜʘʥʥʷ ʙ) ʤʦʞʥʘ ʧʨʦʚʦʜʠʪʠ ʟʘ ʬʦʨʤʫʣʘʤʠ: 

ʥʘ ʚʠʛʠʥ (ʜʝʪʘʣʽ ʢʨʫʛʣʦʛʦ ʧʝʨʝʪʠʥʫ) 

[ ]
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d

s
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ʥʘ ʚʠʛʠʥ (ʜʝʪʘʣʽ ʢʽʣʴʮʝʚʦʛʦ ʧʝʨʝʨʽʟʫ) 
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ʥʘ ʢʨʫʯʝʥʥʷ 

[ ]
3

ʢʨ

ʢʨ

2,0

M
d

t
=  

ʥʘ ʟʛʠʥ ʟ ʢʨʫʯʝʥʥʷ (ʜʝʪʘʣʽ ʢʨʫʛʣʦʛʦ ʧʝʨʝʪʠʥʫ) 
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3

ʠʟ

ʵʢʚ

1,0

M
d

s
=  

ʥʘ ʟʛʠʥ ʟ ʢʨʫʯʝʥʥʷ (ʜʝʪʘʣʽ ʢʽʣʴʮʝʚʦʛʦ ʧʝʨʝʨʽʟʫ) 
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ʵʢʚ
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M
d

s-
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ʜʝ ʄʠʟ - ʟʛʠʥʘʣʴʥʠʡ ʤʦʤʝʥʪ, ʅ ʤʤ; 

               ʄʢʨ - ʢʨʫʪʥʠʡ ʤʦʤʝʥʪ, ʅ ʤʤ; 

                  

[ sʠʟ] - ʜʦʧʫʩʪʠʤʘ ʥʘʧʨʫʛʘ ʧʨʠ ʟʛʠʥʽ, ʄʇʘ; 

            [ tʢʨ ] - ʜʦʧʫʩʪʠʤʘ ʥʘʧʨʫʛʘ ʧʨʠ ʢʨʫʯʝʥʥʽ, ʄʇʘ; 

                ʂ0 = d0 / d - ʚʽʜʥʦʰʝʥʥʷ ʚʥʫʪʨʽʰʥʴʦʛʦ ʜʽʘʤʝʪʨʫ ʚʘʣʫ (ʦʩʽ) d0 ʜʦ 

                ʟʦʚʥʽʰʥʴʦʤʫ d. 

ʅʝʦʙʭʽʜʥʦ ʧʘʤ'ʷʪʘʪʠ, ʱʦ ʦʩʽ ʨʦʟʨʘʭʦʚʫʶʪʴʩʷ ʪʽʣʴʢʠ ʥʘ ʚʠʛʠʥ, ʪʘʢ ʷʢ ʚʦʥʠ ʥʝ 

ʧʝʨʝʜʘʶʪʴ ʢʨʫʪʥʦʛʦ ʤʦʤʝʥʪʫ. 

ɺʘʣʠ ʡ ʦʩʽ ʤʦʞʥʘ ʨʦʟʨʘʭʦʚʫʚʘʪʠ ʥʘ ʞʦʨʩʪʢʽʩʪʴ, ʘʣʝ ʨʦʟʤʽʨʠ ʜʝʪʘʣʝʡ ʫ ʮʴʦʤʫ 

ʚʠʧʘʜʢʫ ʚʠʭʦʜʠʪʴ ʙʽʣʴʰʠʤ, ʥʽʞ ʧʨʠ ʨʦʟʨʘʭʫʥʢʫ ʥʘ ʤʽʮʥʽʩʪʴ. ʈʦʟʨʘʭʫʥʦʢ ʥʘ 

ʟʛʠʥʘʣʴʥʫ ʞʦʨʩʪʢʽʩʪʴ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʚʠʟʥʘʯʝʥʥʷ ʢʫʪʽʚ ʥʘʭʠʣʫ ʽ ʧʨʦʛʠʥʽʚ 

ʧʨʫʞʥʦʶ ʣʽʥʽʾ ʦʩʝʡ ʪʘ ʚʘʣʽʚ ʽ ʧʦʨʽʚʥʷʥʥʷ ʾʭ ʟ ʜʦʧʫʩʪʠʤʠʤʠ ʟʥʘʯʝʥʥʷʤʠ. ʉʣʽʜ 

ʚʽʜʟʥʘʯʠʪʠ ʽ ʩʢʣʘʜʥʽʩʪʴ ʨʦʟʨʘʭʫʥʢʽʚ ʜʝʪʘʣʝʡ ʥʘ ʞʦʨʩʪʢʽʩʪʴ. ʅʘʧʨʠʢʣʘʜ, 

ʨʦʟʨʘʭʫʥʦʢ ʚʘʣʽʚ ʥʘ ʪʚʝʨʜʽʩʪʴ (ɿʘʚʜʘʥʥʷ ʘ) ʧʨʠ ʢʨʫʯʝʥʥʽ ʨʦʙʠʪʴʩʷ ʟʘ 

ʬʦʨʤʫʣʦʶ: 

[]j¢
p

=j
p

ʢʨ

GI

LM180
 

ʜʝ j - ʜʽʡʩʥʠʡ ʢʫʪ ʟʘʢʨʫʯʫʚʘʥʥʷ ʚʘʣʫ, ʛʨʘʜ; 

[j] - ʜʦʧʫʩʢʘʻʪʴʩʷ ʢʫʪ ʟʘʢʨʫʯʫʚʘʥʥʷ (ʤʦʞʥʘ ʧʨʠʡʤʘʪʠ ʜʣʷ ʙʽʣʴʰʦʩʪʽ ʚʘʣʽʚ [j]  

= 15¡  ʥʘ 1ʤ ʜʦʚʞʠʥʠ; ʜʣʷ ʤʝʥʰ ʚʽʜʧʦʚʽʜʘʣʴʥʠʭ ʚʘʣʽʚ [j] ʧʨʠʡʤʘʻʪʴʩʷ ʜʦ 2
0
); 

                      ʄʢʨ - ʢʨʫʪʥʠʡ ʤʦʤʝʥʪ, ʅʤʤ; 

         L  - ʜʦʚʞʠʥʘ ʩʢʨʫʯʫʻʤʦ ʯʘʩʪʠʥʠ ʚʘʣʫ, ʤʤ; 

        G - ʤʦʜʫʣʴ ʧʨʫʞʥʦʩʪʽ ʧʨʠ ʟʩʫʚʽ, ʄʇʘ (ʜʣʷ ʩʪʘʣʽ G = 8¶10
4
 ʄʇʘ); 

        Iʈ - ʧʦʣʷʨʥʠʡ ʤʦʤʝʥʪ ʽʥʝʨʮʽʾ ʧʝʨʝʨʽʟʫ ʚʘʣʫ, ʤʤ
4
 ( Iʨ = p d

4 
/ 32 - ʜʣʷ 

ʢʨʫʛʣʦʛʦ ʧʝʨʝʪʠʥʫ ʽ Iʨ = pd
4
 / 32 ¶ (1 - ʂ

4
0) - ʜʣʷ ʢʽʣʴʮʝʚʦʛʦ ʧʝʨʝʨʽʟʫ). 

    ʋʪʦʯʥʝʥʠʡ ʨʦʟʨʘʭʫʥʦʢ ʚʘʣʽʚ ʥʘ ʤʽʮʥʽʩʪʴ, ʫ ʨʘʟʽ ʚʠʥʠʢʥʝʥʥʷ ʪʘʢʦʾ 

ʥʝʦʙʭʽʜʥʦʩʪʽ, ʧʦʣʷʛʘʻ ʫ ʚʠʟʥʘʯʝʥʥʽ ʢʦʝʬʽʮʽʻʥʪʽʚ ʟʘʧʘʩʫ ʜʣʷ ʥʝʙʝʟʧʝʯʥʠʭ 

ʧʝʨʝʨʽʟʽʚ. 

    ʇʨʠ ʥʘʚʘʥʪʘʞʝʥʥʽ ʟ'ʻʜʥʘʥʥʷ ʩʠʣʘʤʠ ʚ ʧʣʦʱʠʥʽ (ʧʦ ʧʦʚʝʨʭʥʽ) ʩʪʠʢʫ ʜʝʪʘʣʝʡ 

ʽ ʚʠʧʘʜʢʘʭ ʫʩʪʘʥʦʚʢʠ ʰʪʠʬʪʘ (ʮʠʣʽʥʜʨʠʯʥʦʛʦ ʛʣʘʜʢʦʛʦ ʩʪʨʠʞʥʷ, ʛʚʠʥʪʘ) ʙʝʟ 

ʟʘʟʦʨʫ ʽ ʨʦʙʦʪʠ ʥʘ ʟʨʽʟ ʧʝʨʝʚʽʨʦʯʥʠʡ ʨʦʟʨʘʭʫʥʦʢ (ɿʘʚʜʘʥʥʷ ʘ) ʰʪʠʬʪʘ ʤʦʞʝ 

ʟʜʽʡʩʥʶʚʘʪʠʩʷ ʟʘ ʬʦʨʤʫʣʦʶ: 

[ ]ʩʨ2ʩʨ
id

P4
t¢

p
=t  

ʜʝ ʈ - ʟʨʽʟʘʪʠ ʩʠʣʘ, ʅ; 

      d - ʜʽʘʤʝʪʨ ʰʪʠʬʪʘ, ʤʤ; 



       i - ʯʠʩʣʦ ʩʪʠʢʽʚ (ʢʽʣʴʢʽʩʪʴ ʰʪʠʬʪʽʚ ʘʙʦ ʛʚʠʥʪʽʚ) ʚ ʧʦʻʜʥʘʥʥʽ; 

[ tʩʨ ] - ʜʦʧʫʩʪʠʤʘ ʥʘʧʨʫʛʘ ʟʨʽʟʫ, ʄʇʘ. 

    ʈʦʟʨʘʭʫʥʦʢ ʥʘ ʤʽʮʥʽʩʪʴ ʰʧʦʥʢʦʚʽ ʽ ʰʣʽʮʴʦʚʠʭ ʟ'ʻʜʥʘʥʴ ʧʦʣʷʛʘʻ ʚ 

ʧʦʨʽʚʥʷʥʥʽ ʬʘʢʪʠʯʥʦ ʧʝʨʝʜʘʥʦʛʦ ʢʨʫʪʥʦʛʦ ʤʦʤʝʥʪʫ ʟ ʜʦʧʫʩʢʘʶʪʴʩʷ 

ʤʦʤʝʥʪʦʤ ʟ ʫʤʦʚ ʾʭ ʤʽʮʥʦʩʪʽ. 

    ʈʦʟʨʘʭʫʥʦʢ ʥʘ ʤʽʮʥʽʩʪʴ ʰʧʦʥʦʯʥʦ ʟ'ʻʜʥʘʥʴ (ɿʘʚʜʘʥʥʷ ʘ) ʧʨʦʚʦʜʠʪʴʩʷ ʟʘ 

ʬʦʨʤʫʣʘʤʠ 

                                  ʥʘ ʟʤʠʥʘʥʥʷ: 

[ ]ʩʤʢʨ DhL25,0M s¢    (ɼʣʷ ʧʨʠʟʤʘʪʠʯʥʠʭ ʰʧʦʥʦʢ); 

[ ]ʩʤʰʢʨ LDK5,0M s¢  (ɼʣʷ ʩʝʛʤʝʥʪʥʠʭ ʰʧʦʥʦʢ); 

 

ʥʘ ʟʨʽʟ: 

         [ ]ʩʨʢʨ DbL5,0M t¢  (ɼʣʷ ʧʨʠʟʤʘʪʠʯʥʠʭ ʽ ʩʝʛʤʝʥʪʥʠʭ ʰʧʦʥʦʢ), 

                             

ʜʝ ʄʢʨ - ʢʨʫʪʥʠʡ ʤʦʤʝʥʪ (ʨʦʟʨʘʭʦʚʫʻʪʴʩʷ ʟʘ ʧʝʨʝʜʘʥʦʾ ʧʦʪʫʞʥʦʩʪʽ ʽ ʯʘʩʪʦʪʽ 

ʦʙʝʨʪʘʥʥʷ ʚʘʣʫ), ʅʄʄ; 

       D - ʟʦʚʥʽʰʥʽʡ ʜʽʘʤʝʪʨ ʚʘʣʫ, ʤʤ; 

       h - ʚʠʩʦʪʘ ʧʨʠʟʤʘʪʠʯʥʦʾ ʰʧʦʥʢʠ, ʤʤ; 

        ʂh  - ʨʦʟʤʽʨ ʚʠʩʪʫʧʘʶʯʦʾ ʟ ʧʘʟʘ ʯʘʩʪʠʥʠ ʩʝʛʤʝʥʪʥʦʾ ʰʧʦʥʢʠ, ʤʤ; 

         L  - ʨʦʙʦʯʘ ʜʦʚʞʠʥʘ ʰʧʦʥʢʠ, ʤʤ; 

         b - ʰʠʨʠʥʘ ʰʧʦʥʢʠ, ʤʤ; 

         [ ][ ]ʩʤʩʤ, ts  - ɼʦʧʫʩʪʠʤʽ ʥʘʧʨʫʛʠ, ʚʽʜʧʦʚʽʜʥʦ ʟʤʠʥʘʥʥʷ ʽ ʟʨʽʟʫ, ʄʇʘ. 

   ʈʦʟʨʘʭʫʥʦʢ ʥʘ ʤʽʮʥʽʩʪʴ ʰʣʽʮʴʦʚʠʭ ʟ'ʻʜʥʘʥʴ (ɿʘʚʜʘʥʥʷ ʘ) ʤʦʞʝ 

ʟʜʽʡʩʥʶʚʘʪʠʩʷ ʟʘ ʬʦʨʤʫʣʘʤʠ: 

ʥʘ ʟʤʠʥʘʥʥʷ: 

[ ]ʩʤʢʨ zhL5,0M sY¡¢  (ʇʨʷʤʦʙʦʯʥʠʡ ʧʨʦʬʽʣʴ); 

[ ]ʩʤʢʨ zhL5,0M sY¡¢  (ɽʚʘʣʴʚʝʥʪʥʠʡ ʧʨʦʬʽʣʴ); 

 

ʥʘ ʟʨʽʟ: 

[ ]ʩʤʢʨ )dD(zbL25,0M t+Y¡¢  (ʇʨʷʤʦʙʦʯʥʠʡ ʽ ʝʚʦʣʴʚʝʥʪʥʠʡ ʧʨʦʬʽʣʽ), 

 

ʛʣʝ ʄʢʨ - ʢʨʫʪʥʠʡ ʤʦʤʝʥʪ, ʅʄʄ; 

           z - ʯʠʩʣʦ ʰʣʽʮʽʚ; 

        h - ʚʠʩʦʪʘ ʧʦʚʝʨʭʥʽ ʢʦʥʪʘʢʪʫ (ʜʣʷ ʧʨʷʤʦʙʦʯʥʦʛʦ ʧʨʦʬʽʣʶ h = 0,5 (D - d) - 

2fm, ʪʫʪ fm - ʬʘʩʢʘ ʟʫʙʘ ʽ ʧʘʟʘ ʰʧʦʥʢʦʚʽ ʟ'ʻʜʥʘʥʥʷ, ʟʘ ʩʘʥʜʘʨʪʫ ʈɽɺ 188 - 75 

ʬʘʩʢʘ ʧʨʠʡʤʘʻʪʴʩʷ ʨʽʚʥʦʶ 0,3 ... 0,5 ʤʤ ʟ ʜʦʧʫʩʢʦʤ +0,2 ... 0,3; ʜʣʷ 

ʝʚʦʣʴʚʝʥʪʥʠʡ ʰʣʽʮʽʚ ʟ ʮʝʥʪʨʫʚʘʥʥʷʤ ʧʦ ʙʦʢʦʚʠʭ ʧʦʚʝʨʭʥʷʭ h = m, ʟ 

ʮʝʥʪʨʫʚʘʥʥʷʤ ʧʦ ʟʦʚʥʽʰʥʽʡ ʮʠʣʽʥʜʨʠʯʥʽʡ ʧʦʚʝʨʭʥʽ h + 0,9 m); 

         D - ʟʦʚʥʽʰʥʽʡ ʜʽʘʤʝʪʨ ʚʘʣʫ, ʤʤ; 

          d - ʚʥʫʪʨʽʰʥʽʡ ʜʽʘʤʝʪʨ ʦʪʚʦʨʫ, ʤʤ; 

          b - ʰʠʨʠʥʘ ʰʣʽʮʘ, ʤʤ; 

          m - ʤʦʜʫʣʴ ʝʚʦʣʴʚʝʥʪʥʦʛʦ ʟ'ʻʜʥʘʥʥʷ, ʤʤ; 



         Y¡- ʢʦʝʬʽʮʽʻʥʪ, ʱʦ ʚʨʘʭʦʚʫʻ ʥʝʨʽʚʥʦʤʽʨʥʽʩʪʴ ʨʦʟʧʦʜʽʣʫ ʥʘʚʘʥʪʘʞʝʥʥʷ ʧʦ 

ʰʣʽʮʦʤ (Y¡ʧʨʠʡʤʘʻʪʴʩʷ ʨʽʚʥʠʤ 0,7 ... 0,8). 

     ʇʨʠ ʥʝʦʙʭʽʜʥʦʩʪʽ ʨʦʟʨʘʭʫʥʢʠ ʥʘ ʤʽʮʥʽʩʪʴ ʟʚʘʨʥʠʭ ʟ'ʻʜʥʘʥʴ, ʧʨʫʞʠʥ, 

ʧʽʜʰʠʧʥʠʢʽʚ, ʢʣʽʥʦʨʝʤʝʥʥʠʤ, ʟʫʙʯʘʩʪʠʭ ʧʝʨʝʜʘʯ ʪʘ ʽʥʰʠʭ ʩʧʝʮʠʬʽʯʥʠʭ 

ʜʝʪʘʣʝʡ ʽ ʚʫʟʣʽʚ ʧʨʠʩʪʦʩʫʚʘʥʴ ʩʣʽʜ ʚʠʢʦʥʫʚʘʪʠ ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʨʝʢʦʤʝʥʜʘʮʽʾ, 

ʚʠʢʣʘʜʝʥʽ ʚ ʤʦʥʦʛʨʘʬʽʷʭ ʪʘ ʜʦʚʽʜʥʠʢʘʭ. 
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