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ɺɺɽɼɽʅʀɽ 

ʀʥʪʝʥʩʠʚʥʦʝ ʨʘʟʚʠʪʠʝ ʚʩʝʭ ʦʪʨʘʩʣʝʡ ʥʘʨʦʜʥʦʛʦ ʭʦʟʷʡʩʪʚʘ 

ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʥʝʧʨʝʨʳʚʥʳʤ ʨʦʩʪʦʤ ʛʨʫʟʦʦʙʦʨʦʪʘ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʛʦ 

ʪʨʘʥʩʧʦʨʪʘ, ʯʪʦ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʪʨʝʙʫʝʪ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ 

ʧʦʛʨʫʟʦʯʥʦ-ʨʘʟʛʨʫʟʦʯʥʳʭ ʧʨʦʮʝʩʩʦʚ ʥʘ ʩʪʘʥʮʠʷʭ ʠ ʧʦʜʲʝʟʜʥʳʭ ʧʫʪʷʭ 

ʧʨʝʜʧʨʠʷʪʠʡ. ʋʯʘʩʪʠʝ ʚ ʧʝʨʝʚʦʟʢʝ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ ʪʨʘʥʩʧʦʨʪʘ 

(ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʡ, ʘʚʪʦʤʦʙʠʣʴʥʳʡ, ʚʦʜʥʳʡ ʠ ʚʦʟʜʫʰʥʳʡ) ʫʚʝʣʠʯʠʚʘʝʪ ʯʠʩʣʦ 

ʧʝʨʝʚʦʟʦʯʥʳʭ ʦʧʝʨʘʮʠʡ ʠ ʪʨʝʙʫʝʪ ʥʘʣʠʯʠʷ ʩʢʣʘʜʦʚ ʜʣʷ ʭʨʘʥʝʥʠʷ ʛʨʫʟʦʚ ʚ 

ʦʞʠʜʘʥʠʠ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ.  

ɼʣʷ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʦʛʨʫʟʦʯʥʦ-ʨʘʟʛʨʫʟʦʯʥʳʭ ʦʧʝʨʘʮʠʡ ʠ 

ʫʩʢʦʨʝʥʠʷ ʦʙʦʨʦʪʘ ʚʘʛʦʥʦʚ ʠʩʧʦʣʴʟʫʝʤʘʷ ʪʝʭʥʠʢʘ ʤʦʜʝʨʥʠʟʠʨʫʝʪʩʷ ʧʫʪʝʤ 

ʚʥʝʜʨʝʥʠʷ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʠ ʧʨʦʛʨʘʤʤʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, 

ʯʪʦ ʩ ʧʦʤʦʱʴʶ ʦʜʥʦʛʦ ʣʠʰʴ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʪʝʭʥʠʢʠ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ 

ʧʝʨʝʛʨʫʟʦʯʥʳʭ ʦʧʝʨʘʮʠʡ ʥʝ ʨʝʰʠʪʴ ʧʦʩʪʘʚʣʝʥʥʫʶ ʟʘʜʘʯʫ. ʅʝʦʙʭʦʜʠʤʦ 

ʫʯʠʪʳʚʘʪʴ ʚʦʟʤʦʞʥʦʩʪʠ ʪʝʭʥʠʢʠ ʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʝʨʝʛʨʫʞʘʝʤʦʛʦ ʛʨʫʟʘ, ʝʛʦ 

ʦʩʦʙʝʥʥʦʩʪʠ, ʧʨʘʚʠʣʘ ʭʨʘʥʝʥʠʷ ʠ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ, ʪʝʭʥʦʣʦʛʠʶ ʚʳʧʦʣʥʷʝʤʳʭ 

ʨʘʙʦʪ ʠ ʞʝʣʘʝʤʳʝ ʨʝʟʫʣʴʪʘʪʳ.  

ʅʘʨʫʰʝʥʠʝ ʪʝʭʥʦʣʦʛʠʠ ʨʘʙʦʪ ʠ ʥʝ ʟʥʘʥʠʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ 

ʦʩʦʙʝʥʥʦʩʪʝʡ ʧʝʨʝʛʨʫʞʘʝʤʳʭ ʛʨʫʟʦʚ ʧʨʠʚʦʜʠʪ ʢ ʧʦʚʨʝʞʜʝʥʠʷʤ ʛʨʫʟʘ ʠ 

ʧʦʜʚʠʞʥʦʛʦ ʩʦʩʪʘʚʘ, ʧʝʨʝʨʳʚʘʤ ʚ ʜʚʠʞʝʥʠʠ ʧʦʝʟʜʦʚ, ʥʝʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʤ 

ʧʨʦʩʪʦʷʤ ʚʘʛʦʥʦʚ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʩʧʝʮʠʘʣʠʩʪʳ ʨʘʙʦʪʘʶʱʠʝ ʚ ʵʪʦʡ ʦʙʣʘʩʪʠ 

ʜʦʣʞʥʳ ʦʙʣʘʜʘʪʴ ʥʝ ʪʦʣʴʢʦ ʦʙʱʝʪʨʘʥʩʧʦʨʪʥʦʡ ʧʦʜʛʦʪʦʚʢʦʡ, ʥʦ ʠ ʟʥʘʪʴ 

ʦʩʦʙʝʥʥʦʩʪʠ ʧʝʨʝʚʦʟʢʠ ʨʘʟʣʠʯʥʳʭ ʛʨʫʟʦʚ ʥʘ ʦʪʢʨʳʪʦʤ ʠ ʚ ʢʨʳʪʦʤ ʧʦʜʚʠʞʥʦʤ 

ʩʦʩʪʘʚʝ, ʚʣʘʜʝʪʴ ʥʘʚʳʢʘʤʠ ʨʘʟʨʘʙʦʪʢʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʧʝʨʝʛʨʫʟʢʠ 

ʠ ʫʤʝʪʴ ʧʨʘʚʠʣʴʥʦ ʨʘʟʤʝʱʘʪʴ ʠ ʩʦʭʨʘʥʷʪʴ ʛʨʫʟ ʚ ʫʩʣʦʚʠʷʭ ʢʨʳʪʳʭ ʩʢʣʘʜʦʚ ʠ 

ʦʪʢʨʳʪʳʭ ʧʣʦʱʘʜʦʢ. 

ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʧʨʘʢʪʠʯʝʩʢʠʭ ʟʘʥʷʪʠʡ ʦʙʫʯʘʶʱʠʝʩʷ ʠʟʫʯʘʶʪ 

ʪʨʘʥʩʧʦʨʪʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʛʨʫʟʦʚ, ʩʠʣʳ, ʜʝʡʩʪʚʫʶʱʠʝ ʥʘ ʛʨʫʟ ʧʨʠ 

ʜʦʩʪʘʚʢʝ, ʪʨʝʙʦʚʘʥʠʷ ʢ ʪʨʘʥʩʧʦʨʪʥʳʤ ʩʨʝʜʩʪʚʘʤ ʠ ʧʦʛʨʫʟʦʯʥʦ-ʨʘʟʛʨʫʟʦʯʥʳʤ 
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ʤʝʭʘʥʠʟʤʘʤ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʧʝʨʝʛʨʫʟʦʯʥʳʭ ʦʧʝʨʘʮʠʡ ʩ ʨʘʟʣʠʯʥʳʤʠ ʚʠʜʘʤʠ 

ʛʨʫʟʦʚ, ʪʨʝʙʦʚʘʥʠʷ ʢ ʠʭ ʨʘʟʤʝʱʝʥʠʶ ʠ ʭʨʘʥʝʥʠʶ. 

ɿʘʥʷʪʠʷ ʧʨʦʚʦʜʷʪʩʷ ʚ ʫʯʝʙʥʦʤ ʢʣʘʩʩʝ ʠʣʠ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʫʩʣʦʚʠʷʭ. 

ʇʨʠ ʚʳʧʦʣʥʝʥʠʠ ʨʘʙʦʪʳ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʫʯʝʙʥʳʝ ʛʨʫʧʧʳ 

ʚʳʝʟʞʘʶʪ ʥʘ ʛʨʫʟʦʚʳʝ ʦʙʲʝʢʪʳ ʚʤʝʩʪʝ ʩ ʧʨʝʧʦʜʘʚʘʪʝʣʝʤ. ʇʝʨʝʜ ʚʳʝʟʜʦʤ 

ʩʪʫʜʝʥʪ ʦʙʷʟʘʥ ʠʟʫʯʠʪʴ ʤʝʪʦʜʠʯʝʩʢʠʝ ʫʢʘʟʘʥʠʷ ʠ ʨʝʢʦʤʝʥʜʫʝʤʫʶ ʣʠʪʝʨʘʪʫʨʫ, 

ʧʨʦʡʪʠ ʠʥʩʪʨʫʢʪʘʞ ʧʦ ʪʝʭʥʠʢʝ ʙʝʟʦʧʘʩʥʦʩʪʠ. 

ɺ ʮʝʣʷʭ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʨʝʤʝʥʠ ʠ ʭʦʨʦʰʝʛʦ ʫʩʚʦʝʥʠʷ 

ʤʘʪʝʨʠʘʣʘ ʦʙʫʯʘʶʱʠʡʩʷ ʦʙʷʟʘʥ ʟʘʨʘʥʝʝ ʠʟʫʯʠʪʴ ʪʝʦʨʠʶ, ʷʩʥʦ ʧʨʝʜʩʪʘʚʣʷʪʴ 

ʮʝʣʴ, ʟʘʜʘʯʠ ʚʳʧʦʣʥʝʥʠʷ ʧʨʘʢʪʠʯʝʩʢʠʭ ʨʘʙʦʪ. ʈʫʢʦʚʦʜʠʪʝʣʴ ʟʘʥʷʪʠʡ ʜʦʣʞʝʥ 

ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʧʨʦʚʝʨʠʪʴ ʩʪʝʧʝʥʴ ʛʦʪʦʚʥʦʩʪʠ ʩʪʫʜʝʥʪʘ ʢ ʚʳʧʦʣʥʝʥʠʶ ʪʦʡ 

ʠʣʠ ʠʥʦʡ ʪʝʤʳ, ʜʘʪʴ ʥʝʦʙʭʦʜʠʤʳʝ ʫʢʘʟʘʥʠʷ. 
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1 ʆʇʈɽɼɽʃɽʅʀɽ ʆʉʅʆɺʅʓʍ ʇɸʈɸʄɽʊʈʆɺ ʉʂʃɸɼʆɺ 

ʅɸʉʓʇʅʓʍ ɻʈʋɿʆɺ 

 

ʆʩʥʦʚʥʳʝ ʧʘʨʘʤʝʪʨʳ ʰʪʘʙʝʣʴʥʦʛʦ ʩʢʣʘʜʘ ʥʘʩʳʧʥʳʭ ʛʨʫʟʦʚ: 

ʚʤʝʩʪʠʤʦʩʪʴ ʰʪʘʙʝʣʷ (V )h, ʜʣʠʥʘ ʰʪʘʙʝʣʷ (L )h, ʰʠʨʠʥʘ ʰʪʘʙʝʣʷ (ɺh), ʚʳʩʦʪʘ 

ʰʪʘʙʝʣʷ (ʅh ), ʜʣʠʥʘ ʧʦʛʨʫʟʦʯʥʦ-ʨʘʟʛʨʫʟʦʯʥʦʛʦ ʬʨʦʥʪʘ Lʬʨ. 

ɼʣʠʥʘ ʫʯʘʩʪʢʘ ʧʨʠ ʦʜʥʦʚʨʝʤʝʥʥʦʡ ʧʦʛʨʫʟʢʝ ʠʣʠ ʨʘʟʛʨʫʟʢʝ ʞʝʣʝʟʥʦʜʦ-

ʨʦʞʥʳʭ ʚʘʛʦʥʦʚ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ: 

ʜʦʧʚʚʬʨ llnL += , ʤ, 

ʛʜʝ  nʚ ï ʯʠʩʣʦ ʚʘʛʦʥʦʚ ʚ ʦʜʥʦʡ ʧʦʜʘʯʝ; 

lʚ ï ʜʣʠʥʘ ʚʘʛʦʥʦʚ ʧʦ ʦʩʷʤ ʘʚʪʦʩʮʝʧʦʢ (ʜʣʷ ʯʝʪʳʨʝʭʦʩʥʦʛʦ ʧʦʣʫʚʘʛʦʥʘ     

lʚ = 13,92 ʤ; ʜʣʷ ʚʦʩʴʤʠʦʩʥʦʛʦ lʚ = 20,5 ʤ); 

lʜʦʧ ï ʚʝʣʠʯʠʥʘ, ʫʯʠʪʳʚʘʶʱʘʷ ʥʝʪʦʯʥʦʩʪʴ ʫʩʪʘʥʦʚʢʠ ʚʩʝʡ ʧʦʜʘʥʥʦʡ 

ʛʨʫʧʧʳ ʚʘʛʦʥʦʚ ʥʘ ʛʨʫʟʦʚʦʤ ʬʨʦʥʪʝ, ( )ʚʜʦʧ ll Ö= 3...1 . 

xnn cʚ= , 

ʛʜʝ  nʩ ï ʩʫʪʦʯʥʳʡ ʚʘʛʦʥʦʧʦʪʦʢ; 

ʭ ï ʯʠʩʣʦ ʧʦʜʘʯ ʚ ʩʫʪʢʠ. 

ʊʘʢʦʡ ʞʝ ʜʣʠʥʳ ʧʨʠʥʠʤʘʶʪʩʷ ʧʨʠʝʤʥʘʷ ʪʨʘʥʰʝʷ Lʪ, ʧʦʚʳʰʝʥʥʳʡ ʧʫʪʴ 

Lʧʧ, ʵʩʪʘʢʘʜʘ L ,ɻ ʪ.ʝ. ʫʩʪʨʦʡʩʪʚʘ ʜʣʷ ʨʘʟʛʨʫʟʢʠ ʛʨʫʟʦʚ ʠʟ ʧʦʣʫʚʘʛʦʥʦʚ ʯʝʨʝʟ 

ʦʪʢʨʳʪʳʝ ʣʶʢʠ ʥʘ ʣʠʥʝʡʥʳʭ (ʨʘʟʚʝʨʥʫʪʳʭ) ʛʨʫʟʦʚʳʭ ʬʨʦʥʪʘʭ. ɽʩʣʠ ʵʪʠ ʞʝ 

ʫʩʪʨʦʡʩʪʚʘ ʩʣʫʞʘʪ ʠ ʦʩʥʦʚʥʳʤ ʭʨʘʥʠʣʠʱʝʤ ʩʳʧʫʯʝʛʦ ʛʨʫʟʘ ʠʣʠ ʝʩʣʠ ʠʟ 

ʧʝʨʚʠʯʥʦʛʦ ʦʪʚʘʣʘ ʛʨʫʟ ʧʝʨʝʛʨʫʞʘʝʪʩʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚ ʟʦʥʫ ʭʨʘʥʝʥʠʷ 

ʩʪʨʝʣʦʚʳʤʠ, ʢʦʟʣʦʚʳʤʠ, ʤʦʩʪʦʚʳʤʠ ʢʨʘʥʘʤʠ, ʵʢʩʢʘʚʘʪʦʨʘʤʠ, ʪʦ ʜʣʠʥʘ ʰʪʘ-

ʙʝʣʷ ʥʘ ʫʯʘʩʪʢʝ ʦʩʥʦʚʥʦʛʦ ʭʨʘʥʝʥʠʷ ʧʨʠʥʠʤʘʝʪʩʷ ʨʘʚʥʦʡ ʜʣʠʥʝ ʧʦʛʨʫʟʦʯʥʦʛʦ 

ʫʯʘʩʪʢʘ: Lʬʨ = L .h 

ʇʨʠ ʪʦʯʝʯʥʦʡ ʠ ʤʥʦʛʦʪʦʯʝʯʥʦʡ ʧʦʛʨʫʟʢʝ-ʨʘʟʛʨʫʟʢʝ ʚʘʛʦʥʦʚ ʩ ʧʨʠʤʝʥʝ-

ʥʠʝʤ ʙʫʥʢʝʨʥʳʭ ʫʩʪʨʦʡʩʪʚ ʜʣʠʥʘ ʰʪʘʙʝʣʷ ʥʝ ʟʘʚʠʩʠʪ ʦʪ ʜʣʠʥʳ ʧʦʜʘʯʠ ʚʘ-

ʛʦʥʦʚ ʠ ʧʨʠʥʠʤʘʝʪʩʷ ʪʦʣʴʢʦ ʠʩʭʦʜʷ ʠʟ ʪʨʝʙʫʝʤʦʛʦ ʦʙʲʝʤʘ, ʢʦʪʦʨʳʡ ʥʝʦʙ-

ʭʦʜʠʤʦ ʭʨʘʥʠʪʴ ʥʘ ʩʢʣʘʜʝ (ʰʪʘʙʝʣʷʭ, ʩʠʣʦʩʘʭ, ʟʘʢʨʦʤʘʭ ʠ ʜʨʫʛʠʭ ʫʩʪʨʦʡ-

ʩʪʚʘʭ): 
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ɔʩʢʣVV= , ʤ
3
, 

ʛʜʝ  Vʩʢʣ ï ʨʘʩʯʝʪʥʘʷ ʚʤʝʩʪʠʤʦʩʪʴ ʩʢʣʘʜʘ, ʪ; 

ɔ ï ʦʙʲʝʤʥʘʷ ʤʘʩʩʘ ʛʨʫʟʘ, ʪ/ʤ
3
. 

ʇʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʤʝʭʘʥʠʟʠʨʦʚʘʥʥʳʭ ʠ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ ʩʢʣʘʜʦʚ 

ʦʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʚʦʧʨʦʩʦʚ ʷʚʣʷʝʪʩʷ ʦʙʦʩʥʦʚʘʥʥʳʡ ʚʳʙʦʨ ʚʝʣʠʯʠʥʳ 

ʩʢʣʘʜʩʢʠʭ ʟʘʧʘʩʦʚ ʛʨʫʟʦʚ, ʥʘ ʝʜʠʥʦʚʨʝʤʝʥʥʦʝ ʭʨʘʥʝʥʠʝ ʢʦʪʦʨʳʭ ʨʘʩʩʯʠ-

ʪʳʚʘʝʪʩʷ ʩʢʣʘʜ. ʅʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʤ ʩʢʣʘʜʦʤ ʷʚʣʷʝʪʩʷ ʩʢʣʘʜ ʩ 

ʤʠʥʠʤʘʣʴʥʦʡ ʚʤʝʩʪʠʤʦʩʪʴʶ, ʠ ʚ ʪʦ ʞʝ ʚʨʝʤʷ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʧʨʠʝʤ ʚʩʝʭ ʧʨʠ-

ʙʳʚʘʶʱʠʭ ʛʨʫʟʦʚ ʠ ʙʝʩʧʝʨʝʙʦʡʥʦʝ ʩʥʘʙʞʝʥʠʝ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʫʯʘʩʪʢʦʚ. 

ʆʪ ʚʤʝʩʪʠʤʦʩʪʠ ʟʘʚʠʩʷʪ ʨʘʟʤʝʨʳ ʩʢʣʘʜʘ: ʰʠʨʠʥʘ, ʚʳʩʦʪʘ, ʜʣʠʥʘ ʰʪʘʙʝʣʝʡ 

ʩʳʧʫʯʠʭ ʛʨʫʟʦʚ. 

ʈʘʩʯʝʪʥʘʷ ʚʤʝʩʪʠʤʦʩʪʴ ʩʢʣʘʜʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ: 

( ) ( )Ŭ1Ŭ1 -+-= ʭʨ
ʦʪ
ʩʭʨ

ʧʨ
ʩʩʢʣ tQtQV , ʪ, 

ʛʜʝ  ʦʪ
ʩ

ʧʨ
ʩ QQ ,  ï ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʨʘʩʯʝʪʥʳʡ ʩʫʪʦʯʥʳʡ ʛʨʫʟʦʧʦʪʦʢ ʧʦ 

ʧʨʠʙʳʪʠʶ ʠ ʦʪʧʨʘʚʣʝʥʠʶ, ʪ; 

txp ï ʥʦʨʤʘʪʠʚʥʳʡ ʩʨʦʢ ʭʨʘʥʝʥʠʷ, ʩʫʪ.; 

Ŭ ï ʢʦʵʬʬʠʮʠʝʥʪ ʧʝʨʝʛʨʫʟʢʠ ʧʦ ʧʨʷʤʦʤʫ ʚʘʨʠʘʥʪʫ, Ŭ = 0,1é0,15. 

ɽʩʣʠ ʚʳʛʨʫʟʢʘ ʧʨʦʠʟʚʦʜʠʪʩʷ ʩʘʤʦʪʝʢʦʤ, ʪʦ ʥʝʦʙʭʦʜʠʤʦ ʦʧʨʝʜʝʣʠʪʴ 

ʧʘʨʘʤʝʪʨʳ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʨʘʟʛʨʫʟʦʯʥʳʭ ʫʩʪʨʦʡʩʪʚ. 

ɺʳʩʦʪʘ ʧʦʚʳʰʝʥʥʦʛʦ ʧʫʪʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ: 

5,0
űɔɟ
-

ÖÖÖ

Ö
=

ctgl

PK
ʅ

ʚ

ʪʝʭ
ʧʧ , ʤ, 

ʛʜʝ  ʂ ï ʢʦʣʠʯʝʩʪʚʦ ʚʘʛʦʥʦʚ, ʚʳʛʨʫʞʘʝʤʳʭ ʚ ʦʜʥʦʤ ʤʝʩʪʝ ʧʦʚʳʰʝʥʥʦʛʦ ʧʫʪʠ 

ʜʦ ʫʙʦʨʢʠ ʛʨʫʟʘ ʠʟ ʦʪʚʘʣʘ (ʦʙʳʯʥʦ ʂ = 2); 

ʈʪʝʭ ï ʪʝʭʥʠʯʝʩʢʘʷ ʥʦʨʤʘ ʟʘʛʨʫʟʢʠ ʚʘʛʦʥʘ, ʪ; 

ɟ ï ʫʛʦʣ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʦʪʢʦʩʘ ʚ ʧʦʢʦʝ, ʛʨʘʜ. (ʧʨʠʥʠʤʘʝʪʩʷ ʧʦ ʪʘʙʣ. 1.5); 

ű ï ʢʦʵʬʬʠʮʠʝʥʪ ʟʘʧʦʣʥʝʥʠʷ ʦʪʚʘʣʦʚ, ű = 0,8é0,9. 

ʇʦʣʫʯʝʥʥʦʝ ʟʥʘʯʝʥʠʝ ʦʢʨʫʛʣʷʝʪʩʷ ʚ ʙʦʣʴʰʫʶ ʩʪʦʨʦʥʫ ʜʦ ʩʪʘʥʜʘʨʪʥʦʛʦ 

ʅʧʧ = 2,0; 2,4; 2,5; 3,0; 3,25 ʤ. ʇʨʠ ʚʳʩʦʪʝ ʧʦʚʳʰʝʥʥʦʛʦ ʧʫʪʠ ʅʧʧ Ó 3,5 ʤ ʫʩʪ-
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ʨʘʠʚʘʶʪʩʷ ʨʘʟʛʨʫʟʦʯʥʳʝ ʵʩʪʘʢʘʜʳ. ɺʳʩʦʪʘ ʵʩʪʘʢʘʜʳ ʅɻ ʜʦ 9 ʤ. ɼʣʠʥʘ ʧʦʚʳ-

ʰʝʥʥʦʛʦ ʧʫʪʠ Lʧʧ ʠ ɻʩʪʘʢʘʜʳ L  ɻʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ 4.1. L  ɻʠ Lʧʧ 

ʙʘʣʦʯʥʦʛʦ ʪʠʧʘ ʜʦʣʞʥʳ ʙʳʪʴ ʢʨʘʪʥʳ 12. ʊʘʢ ʞʝ ʥʝʦʙʭʦʜʠʤʦ ʦʧʨʝʜʝʣʠʪʴ 

ʜʣʠʥʫ ʚʲʝʟʜʘ ʥʘ ʧʦʚʳʰʝʥʥʳʡ ʧʫʪʴ (ʵʩʪʘʢʘʜʫ): 

()
()

i

H
L

ʵʧʧʚ
ʵʧʧ

Ö
=

1000
, ʤ, 

ʛʜʝ  i ï ʫʢʣʦʥ ʧʫʪʠ, i = 15é20 %. 

ɺʤʝʩʪʠʤʦʩʪʴ ʧʦʚʳʰʝʥʥʦʛʦ ʧʫʪʠ (ʵʩʪʘʢʘʜʳ) 

() () űɔÖÖÖ= ʚ
ʵʧʧʦʪʵʧʧ LFV , ʤ

3
, 

ʛʜʝ  Fʦʪ ï ʧʣʦʱʘʜʴ ʧʦʧʝʨʝʯʥʦʛʦ ʩʝʯʝʥʠʷ ʦʪʚʘʣʦʚ ʚʜʦʣʴ ʧʦʚʳʰʝʥʥʦʛʦ ʧʫʪʠ 

(ʵʩʪʘʢʘʜʳ), ʤ
2
. 

ɺʤʝʩʪʠʤʦʩʪʴ ʪʨʘʥʰʝʠ ʠ ʟʘʢʨʦʤʦʚ: 

() űÖÖÖ= ʪʪʪʟʪ LhɺV , ʤ
3
, 

ʛʜʝ  ɺʪ, hʪ, Lʪ ï ʰʠʨʠʥʘ, ʚʳʩʦʪʘ, ʜʣʠʥʘ ʪʨʘʥʰʝʠ ʠ ʟʘʢʨʦʤʦʚ, ʤ. 

ɽʩʣʠ ʚʳʛʨʫʟʢʘ ʧʨʦʠʟʚʦʜʠʪʩʷ ʚ ʙʫʥʢʝʨ, ʪʦ ʦʧʨʝʜʝʣʷʶʪ ʝʛʦ ʵʢʩʧʣʫʘʪʘʮʠ-

ʦʥʥʳʡ ʦʙʲʝʤ: 

űÖ= ʪʙ VV , ʤ
3
, 

ʛʜʝ  Vʪ ï ʚʥʫʪʨʝʥʥʠʡ ʦʙʲʸʤ ʙʫʥʢʝʨʘ, ʟʘʚʠʩʷʱʠʡ ʦʪ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʨʘʟʤʝʨʦʚ 

ʠ ʬʦʨʤʳ ʙʫʥʢʝʨʘ, ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʘʤ ʚ ʪʘʙʣʠʮʝ 1.1;  

ű ï ʢʦʵʬʬʠʮʠʝʥʪ ʟʘʧʦʣʥʝʥʠʷ ʙʫʥʢʝʨʘ, ű = 0,7é0,9. 

ʅʝʦʙʭʦʜʠʤʳʡ ʦʙʲʝʤ ʧʨʠʝʤʥʳʭ ʠ ʧʦʛʨʫʟʦʯʥʳʭ ʙʫʥʢʝʨʦʚ ʧʨʠ ʦʨʠʝʥʪʠ-

ʨʦʚʦʯʥʳʭ ʨʘʩʯʝʪʘʭ ʦʧʨʝʜʝʣʷʶʪ ʧʦ ʬʦʨʤʫʣʝ: 

űɔÖ

Ö
= eʪʝʭ

ʙ

kʈ
V , ʤ

3
, 

ʛʜʝ  ke ï ʢʦʵʬʬʠʮʠʝʥʪ, ʧʦʢʘʟʳʚʘʶʱʠʡ ʩʦʦʪʥʦʰʝʥʠʝ ʝʤʢʦʩʪʝʡ ʙʫʥʢʝʨʘ ʠ 

ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʩʨʝʜʩʪʚʘ, ke = 0,3é1,2 ï ʜʣʷ ʚʘʛʦʥʦʚ; ke = 2é8 ï ʜʣʷ 

ʘʚʪʦʤʦʙʠʣʝʡ. 

ʊʠʧ, ʬʦʨʤʘ, ʜʣʠʥʘ, ʰʠʨʠʥʘ, ʚʳʩʦʪʘ ʫʩʪʨʦʡʩʪʚ ʜʣʷ ʭʨʘʥʝʥʠʷ ʩʳʧʫʯʠʭ 

ʛʨʫʟʦʚ (ʰʪʘʙʝʣʝʡ, ʩʠʣʦʩʦʚ, ʟʘʢʨʦʤʦʚ ʠ ʪ.ʜ.) ʚʳʙʠʨʘʶʪʩʷ ʪʘʢ, ʯʪʦʙʳ ʦʥʠ 

ʦʙʝʩʧʝʯʠʚʘʣʠ ʨʘʟʤʝʱʝʥʠʝ ʚʳʯʠʩʣʝʥʥʦʛʦ ʦʙʲʝʤʘ ʛʨʫʟʘ V. ʇʨʠ 
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ʦʨʠʝʥʪʠʨʦʚʦʯʥʳʭ ʨʘʩʯʝʪʘʭ ʨʘʟʤʝʨʳ ʰʪʘʙʝʣʝʡ ʨʘʟʥʦʡ ʬʦʨʤʳ ʦʧʨʝʜʝʣʷʶʪʩʷ ʧʦ 

ʬʦʨʤʫʣʘʤ, ʧʨʠʚʝʜʝʥʥʳʤ ʚ ʪʘʙʣʠʮʝ 1.1, ʢʦʪʦʨʳʝ ʚʳʚʝʜʝʥʳ ʠʟ ʫʩʣʦʚʠʷ 

ʰʰ LFV Ö= , ʤ
3
, 

ʛʜʝ  F  hï ʧʣʦʱʘʜʴ ʧʦʧʝʨʝʯʥʦʛʦ ʩʝʯʝʥʠʷ ʰʪʘʙʝʣʷ, ʤ
2
; 

L  hï ʜʣʠʥʘ ʰʪʘʙʝʣʷ, ʤ. 

ʆʨʠʝʥʪʠʨʦʚʦʯʥʳʡ ʨʘʩʯʝʪ ʧʣʦʱʘʜʠ ʩʢʣʘʜʘ ʧʦ ʩʨʝʜʥʝʡ ʥʘʛʨʫʟʢʝ ʥʘ 1 ʤ
2
 

ʧʨʦʠʟʚʦʜʠʪʩʷ ʧʦ ʬʦʨʤʫʣʝ (ʤʝʪʦʜ ʫʜʝʣʴʥʳʭ ʥʘʛʨʫʟʦʢ): 

P

kV
F

ʧʨʩʢʣ

ʰ

Ö
= , ʤ

2
, 

ʛʜʝ  ʈ ï ʩʨʝʜʥʷʷ (ʫʜʝʣʴʥʘʷ) ʥʘʛʨʫʟʢʘ ʥʘ 1 ʤ
2
 ʩʢʣʘʜʩʢʦʡ ʧʣʦʱʘʜʠ, ʟʘʚʠʩʷʱʘʷ 

ʦʪ ʥʝʩʫʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ ʧʦʜʰʪʘʙʝʣʴʥʦʛʦ ʦʩʥʦʚʘʥʠʷ, ʪ/ʤ
2
; 

kʧʨ ï ʢʦʵʬʬʠʮʠʝʥʪ, ʫʯʠʪʳʚʘʶʱʠʡ ʜʦʧʦʣʥʠʪʝʣʴʥʫʶ ʧʣʦʱʘʜʴ ʥʘ ʧʨʦʭʦʜʳ 

ʠ ʧʨʦʝʟʜʳ, kʧʨ = 1é1,1. 

ʥʰ fʅʈ ÖÖ= ɔ , ʪ/ʤ
2
, 

ʛʜʝ  ʅh  ï ʚʳʩʦʪʘ ʰʪʘʙʝʣʷ, ʤ; 

fʥ ï ʢʦʵʬʬʠʮʠʝʥʪ ʟʘʧʘʩʘ ʥʝʩʫʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ, fʥ = 1,2é1,3. 

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ F ,h ʠʩʭʦʜʷ ʠʟ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʰʪʘʙʝʣʷ, 

ʥʝʦʙʭʦʜʠʤʦ ʦʧʨʝʜʝʣʠʪʴ ʣʠʥʝʡʥʳʝ ʨʘʟʤʝʨʳ ʰʪʘʙʝʣʷ: ʅh , ɺh , L .h 

ɺʳʩʦʪʘ ʰʪʘʙʝʣʷ ʅh  ʧʨʠʥʠʤʘʝʪʩʷ ʧʦ ʫʩʣʦʚʠʷʤ ʫʢʣʘʜʢʠ ʜʘʥʥʦʛʦ ʛʨʫʟʘ, ʘ 

ʪʘʢʞʝ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʨʠʥʷʪʦʡ ʩʭʝʤʳ ʢʦʤʧʣʝʢʩʥʦʡ ʤʝʭʘʥʠʟʘʮʠʠ ʠ 

ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʧʦʛʨʫʟʦʯʥʦ-ʨʘʟʛʨʫʟʦʯʥʳʭ ʨʘʙʦʪ (ʂʄɸʇʈʈ) ʠ ʪʠʧʘ 

ʤʝʭʘʥʠʟʤʦʚ. ʈʘʩʯʝʪʥʘʷ ʚʳʩʦʪʘ ʰʪʘʙʝʣʷ ʧʨʦʚʝʨʷʝʪʩʷ ʧʦ ʫʩʣʦʚʠʶ: 

ʅh  Ò [ʅ], 

ʛʜʝ  [ʅ] ï ʤʘʢʩʠʤʘʣʴʥʦ ʜʦʧʫʩʪʠʤʘʷ ʚʳʩʦʪʘ ʰʪʘʙʝʣʷ, ʧʨʠʥʠʤʘʝʪʩʷ ʧʦ 

ʤʠʥʠʤʘʣʴʥʦʤʫ ʟʥʘʯʝʥʠʶ [2, ʪʘʙʣ. 1.5]. 

ɸ) ʐʠʨʠʥʘ ʰʪʘʙʝʣʷ ɺh  ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʭʝʤʦʡ ʂʄɸʇʈʈ ʠ ʪʠʧʦʤ 

ʧʦʛʨʫʟʦʯʥʦ-ʨʘʟʛʨʫʟʦʯʥʳʭ ʤʝʭʘʥʠʟʤʦʚ (ʇʈʄ). ʇʨʠ ʦʙʩʣʫʞʠʚʘʥʠʠ ʧʣʦʱʘʜʢʠ ʩ 

ʩʳʧʫʯʠʤ ʛʨʫʟʦʤ ʜʚʫʭʢʦʥʩʦʣʴʥʳʤ ʢʦʟʣʦʚʳʤ ʢʨʘʥʦʤ ʩ ʨʘʩʧʦʣʦʞʝʥʠʝʤ ʰʪʘʙʝʣʷ 

ʚ ʧʨʦʣʝʪʝ ʢʨʘʥʘ: 

ʙʧʨʰ llɺ 2-= , ʤ, 
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ʛʜʝ  1ʧʨ ï ʧʨʦʣʝʪ ʢʨʘʥʘ, ʤ; 

lʙ ï ʟʘʟʦʨ ʙʝʟʦʧʘʩʥʦʩʪʠ ʤʝʞʜʫ ʥʘʠʙʦʣʝʝ ʚʳʩʪʫʧʘʶʱʝʡ ʯʘʩʪʴʶ ʪʝʣʝʞʢʠ ʠ 

ʰʪʘʙʝʣʝʤ, lʙ = 1,4é1,5 ʤ. 

ɹ) ʐʠʨʠʥʘ ʰʪʘʙʝʣʷ ʧʨʠ ʦʙʩʣʫʞʠʚʘʥʠʠ ʩʪʨʝʣʦʚʳʤʠ ʢʨʘʥʘʤʠ ʤʦʞʝʪ 

ʙʳʪʴ ʦʧʨʝʜʝʣʝʥʘ ʧʦ ʬʦʨʤʫʣʝ: 

( )cblɺ cʰ +-= , ʤ, 

ʛʜʝ  lc ï ʚʳʣʝʪ ʩʪʨʝʣʳ ʢʨʘʥʘ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʚʝʩʫ ʧʦʜʥʠʤʘʝʤʦʛʦ ʛʨʫʟʘ ʩ 

ʛʨʝʡʬʝʨʦʤ, ʤ; 

b ï ʛʘʙʘʨʠʪʥʳʡ ʨʘʟʤʝʨ ʢʘʙʠʥʳ ʢʨʘʥʘ ʠʣʠ ʨʘʜʠʫʩ ʧʦʚʦʨʦʪʘ, b = 3é4 ʤ; 

ʩ ï ʟʘʟʦʨ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʩ = 0,5é0,7 ʤ. 

ʇʨʠ ʭʨʘʥʝʥʠʠ ʛʨʫʟʘ ʚ ʟʘʢʨʳʪʳʭ ʩʢʣʘʜʘʭ ʰʠʨʠʥʘ ʰʪʘʙʝʣʷ ʦʛʨʘʥʠʯʝʥʘ 

ʰʠʨʠʥʦʡ (ʧʨʦʣʝʪʦʤ) ʩʢʣʘʜʘ ɺʩ. 

ʇʦ ʤʝʪʦʜʫ ʫʜʝʣʴʥʳʭ ʥʘʛʨʫʟʦʢ ʜʣʠʥʘ ʰʪʘʙʝʣʷ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ: 

ʰʰʰ BFL = , ʤ, 

ʩ ʫʪʦʯʥʝʥʠʝʤ ʚʝʣʠʯʠʥʳ L  hʧʦ ʬʦʨʤʫʣʘʤ, ʧʨʠʚʝʜʝʥʥʳʤ ʚ ʪʘʙʣʠʮʝ 1.1 ʠ ʧʦ 

ʫʩʣʦʚʠʶ L  hÓ Lʬʨ. 

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʩʢʣʘʜʘ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʤʝʪʦʜ 

ʵʣʝʤʝʥʪʘʨʥʳʭ ʧʣʦʱʘʜʦʢ. ʕʪʦʪ ʤʝʪʦʜ ʙʘʟʠʨʫʝʪʩʷ ʥʘ ʪʦʤ, ʯʪʦ ʩʢʣʘʜ ʤʦʞʝʪ ʙʳʪʴ 

ʨʘʟʜʝʣʝʥ ʥʘ ʪʠʧʦʚʳʝ (ʵʣʝʤʝʥʪʘʨʥʳʝ) ʧʣʦʱʘʜʢʠ, ʤʥʦʛʦʢʨʘʪʥʦ ʧʦʚʪʦʨʷʶʱʠʝʩʷ 

ʧʦ ʝʛʦ ʜʣʠʥʝ ʠ ʰʠʨʠʥʝ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʧʣʦʱʘʜʴ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ: 

() ʵʧʵʧʰʩʢʣ FnF Ö= , ʤ
2
, 

ʛʜʝ  nʵʧ ï ʢʦʣʠʯʝʩʪʚʦ ʵʣʝʤʝʥʪʘʨʥʳʭ ʧʣʦʱʘʜʦʢ ʧʦ ʜʣʠʥʝ ʩʢʣʘʜʘ; 

Fʵʧ ï ʧʣʦɦʘʜʴ ʵʣʝʤʝʥʪʘʨʥʦʡ ʧʣʦʱʘʜʢʠ ʩ ʥʝʦʙʭʦʜʠʤʳʤʠ ʟʘʟʦʨʘʤʠ ʠ 

ʧʨʦʝʟʜʘʤʠ, ʤ
2
; 

ʧʨʠ ʵʪʦʤ      ʵʧʩʢʣʵʧ VVn = , 

ʛʜʝ  Vʵʧ ï ʚʤʝʩʪʠʤʦʩʪʴ ʵʣʝʤʝʥʪʘʨʥʦʡ ʧʣʦʱʘʜʢʠ, ʪ. 

ɿʥʘʯʝʥʠʷ Vʵʧ ʠ Fʵʧ ʦʧʨʝʜʝʣʷʶʪʩʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʳʤ ʨʘʟʤʝʱʝʥʠʝʤ ʚ 

ʧʨʝʜʝʣʘʭ ʵʣʝʤʝʥʪʘʨʥʦʡ ʧʣʦʱʘʜʢʠ ʰʪʘʙʝʣʝʡ ʛʨʫʟʘ ʩ ʫʯʝʪʦʤ ʧʨʠʤʝʥʷʝʤʳʭ 

ʤʘʰʠʥ ʠ ʤʝʭʘʥʠʟʤʦʚ. ʇʨʝʜʫʩʤʘʪʨʠʚʘʶʪʩʷ ʪʘʢʞʝ ʥʝʦʙʭʦʜʠʤʳʝ ʧʨʦʭʦʜʳ, ʧʨʦ-
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ʝʟʜʳ, ʟʦʥʳ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʧʨʦʪʠʚʦʧʦʞʘʨʥʳʝ ʨʘʟʨʳʚʳ ʠ ʪ.ʧ., ʧʦʵʪʦʤʫ ʪʘʢʦʡ 

ʤʝʪʦʜ ʷʚʣʷʝʪʩʷ ʜʦʩʪʘʪʦʯʥʦ ʪʦʯʥʳʤ: 

ʵʧʵʧʵʧ BLF Ö= , ʤ
2
, 

ʛʜʝ  Lʵʧ, ɺɻ ʧ ï ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʜʣʠʥʘ, ʰʠʨʠʥʘ ʵʣʝʤʝʥʪʘʨʥʦʡ ʧʣʦʱʘʜʠ, ʤ. 

ɽʩʣʠ ʰʪʘʙʝʣʴ ʛʨʫʟʘ ʥʝ ʠʤʝʝʪ ʨʘʟʨʳʚʦʚ, ʪʦ ʩʢʣʘʜ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

ʦʜʥʫ ʵʣʝʤʝʥʪʘʨʥʫʶ ʧʣʦʱʘʜʢʫ, ʪ.ʝ. Lʩʢʣ = Lʵʧ. 

ʇʨʠ ʨʘʩʯʝʪʝ ʩʠʣʦʩʥʦʛʦ ʩʢʣʘʜʘ ʜʣʷ ʭʨʘʥʝʥʠʷ ʧʳʣʝʚʠʜʥʳʭ, ʧʦʨʦʰʢʦʚʳʭ, 

ʤʝʣʢʦʟʝʨʥʠʩʪʳʭ ʩʳʧʫʯʠʭ ʛʨʫʟʦʚ ʪʘʢʞʝ ʧʨʠʤʝʥʷʝʪʩʷ ʤʝʪʦʜ ʵʣʝʤʝʥʪʘʨʥʳʭ 

ʧʣʦʱʘʜʦʢ, ʛʜʝ ʟʘ ʵʣʝʤʝʥʪʘʨʥʫʶ ʧʣʦʱʘʜʢʫ ʧʨʠʥʠʤʘʝʪʩʷ ʦʜʠʥ ʩʠʣʦʩ. ʉʭʝʤʘ ʢ 

ʨʘʩʯʝʪʫ ʩʠʣʦʩʥʦʛʦ ʩʢʣʘʜʘ ʧʨʠʚʝʜʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 1.1. 

ɺʤʝʩʪʠʤʦʩʪʴ ʩʠʣʦʩʥʦʛʦ ʩʢʣʘʜʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ: 

ʭʨʩʩʢʣ tQV Ö= , ʪ, 

ʇʦʣʫʯʝʥʥʳʝ ʟʥʘʯʝʥʠʷ ʚʤʝʩʪʠʤʦʩʪʠ ʩʣʝʜʫʝʪ ʧʨʠʥʷʪʴ ʙʣʠʟʢʠʤʠ ʢ ʪʠʧʦ-

ʚʳʤ. ʊʠʧʦʚʳʝ ʩʢʣʘʜʳ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʧʨʦʝʢʪʠʨʫʶʪʩʷ ʝʤʢʦʩʪʴʶ 500, 

1500, 2000, 3000, 3500 ʪ (ʩ ʝʤʢʦʩʪʴʶ ʩʠʣʦʩʘ 170é250 ʪ); ʞʸʣʝʟʦʙʝʪʦʥʥʳʝ ʩ 

ʜʠʘʤʝʪʨʦʤ Dʩ = 6 ʤ, ʚʳʩʦʪʦʡ Hʩ = 15 ʤ; ʤʝʪʘʣʣʠʯʝʩʢʠʝ Dʩ = 3,0; 3,3 ʤ ʠ ʅʩ = 9 ʤ 

ʠ ʝʤʢʦʩʪʴʶ 240, 360, 480, 720, 1100, 1700, 2500, 4000, 6000, 12000 ʪ (ʩ ʝʤʢʦʩʪʴʶ 

ʦʜʥʦʛʦ ʩʠʣʦʩʘ 160é625 ʪ) ʩʦ ʩʪʘʣʴʥʳʤ ʩʠʣʦʩʘʤʠ Dc = 6 ʤ, ʅʩ = 2 ʤ ʠ ʩ ʩʠʣʦʩʘʤʠ 

ʠʟ ʩʙʦʨʥʦʛʦ ʠ ʤʦʥʦʣʠʪʥʦʛʦ ʞʝʣʝʟʦʙʝʪʦʥʘ Dc = 6 ʤ, Hc = l5, 20 ʤ. 
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ʊʘʙʣʠʮʘ 1.1 

ʌʦʨʤʫʣʳ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʨʘʟʤʝʨʦʚ ʰʪʘʙʝʣʝʡ, ʪʨʘʥʰʝʡ, ʟʘʢʨʦʤʦʚ, ʙʫʥʢʝʨʦʚ 

ʜʣʷ ʩʳʧʫʯʠʭ ʛʨʫʟʦʚ 

ʇʦʧʝʨʝʯʥʦʝ ʩʝʯʝʥʠʝ ʰʪʘʙʝʣʷ ʌʦʨʤʫʣʳ 

1 2 
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ɟ
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ʇʠʨʘʤʠʜʘʣʴʥʳʡ ʙʫʥʢʝʨ 
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ʆʢʦʥʯʘʥʠʝ ʪʘʙʣ. 1.1 

1 2 

ʂʦʥʫʩʥʳʡ ʙʫʥʢʝʨ 

 

( )22

12

ˊ
ddDD

h
V ʙʙ

ʙ
ʪ +Ö+

Ö
= . 

ʉʠʣʦʩʥʳʡ ʙʫʥʢʝʨ 

 

( )
4

ˊ

12

ˊ 2
2

221 hD
ddDD

h
V ʙ

ʙʙʪ

ÖÖ
++Ö+

Ö
= . 

ʆʙʝʣʠʩʢʦʚʳʡ ʙʫʥʢʝʨ  

 

( )( )[ ]21221121
6

bbbBbɺɺɺ
h

V ʙ
ʪ ++++= . 

ʇʨʠʤʝʯʘʥʠʝ: ɓh ï ʦʪʥʦʰʝʥʠʝ ʜʣʠʥʳ ʢ ʰʠʨʠʥʝ ʰʪʘʙʝʣʷ, ɓh = 5é12; Vʪ ï ʪʝʦʨʝʪʠʯʝʩʢʠʡ 

ʚʥʫʪʨʝʥʥʠʡ ʦʙʲʝʤ ʙʫʥʢʝʨʘ ʢʘʢ ʛʝʦʤʝʪʨʠʯʝʩʢʦʛʦ ʪʝʣʘ, ʤ
2
; hʙ ï ʚʳʩʦʪʘ ʙʫʥʢʝʨʘ, ʤ; ɺ1, ɺ2 ï 

ʨʘʟʤʝʨʳ ʩʪʦʨʦʥ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʙʫʥʢʝʨʘ, ʤ; b1, b2 ï ʨʘʟʤʝʨʳ ʩʪʦʨʦʥ ʥʠʞʥʝʛʦ ʚʳʧʫʩʢʥʦʛʦ 

ʦʪʚʝʨʩʪʠʷ ʙʫʥʢʝʨʘ, ʤ; h1, h2 ï ʚʳʩʦʪʘ ʢʦʥʫʩʥʦʡ (ʥʠʞʥʝʡ) ʠ ʮʠʣʠʥʜʨʠʯʝʩʢʦʡ (ʚʝʨʭʥʝʡ) 

ʯʘʩʪʝʡ ʙʫʥʢʝʨʘ, ʤ; Dʙ ï ʜʠʘʤʝʪʨ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʙʫʥʢʝʨʘ, ʤ; d ï ʜʠʘʤʝʪʨ ʥʠʞʥʝʛʦ 

ʚʳʧʫʩʢʥʦʛʦ ʦʪʚʝʨʩʪʠʷ. 
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ʈʠʩʫʥʦʢ 1.1. ʉʭʝʤʳ ʢ ʨʘʩʯʝʪʫ ʩʠʣʦʩʥʦʛʦ ʩʢʣʘʜʘ 

 

ʊʠʧʦʚʳʝ ʩʠʣʦʩʥʳʝ ʩʢʣʘʜʳ ʜʣʷ ʟʝʨʥʘ (ʪʳʩ. ʪ): 

ï ʜʣʷ ʟʘʛʦʪʦʚʠʪʝʣʴʥʳʭ (ʣʠʥʝʡʥʳʭ) ʵʣʝʚʘʪʦʨʦʚ ï 11, 25, 50, 100; 

ï ʜʣʷ ʤʝʣʴʥʠʯʥʳʭ ï 8, 16, 33, 40; 

ï ʜʣʷ ʧʝʨʝʚʘʣʦʯʥʳʭ ï 50, 100, 150. 

ɺʤʝʩʪʠʤʦʩʪʴ ʪʠʧʦʚʳʭ ʩʜʚʦʝʥʥʳʭ ʩʠʣʦʩʥʳʭ ʢʦʨʧʫʩʦʚ (ʚ ʪʳʩ. ʪ): 2Ĭ11; 

2Ĭ81; 2Ĭ25; 2Ĭ50. ɺʤʝʩʪʠʤʦʩʪʴ, ʦʙʨʘʟʫʶʱʘʷʩʷ ʧʨʠ ʩʦʝʜʠʥʝʥʠʠ ʢʨʫʛʣʳʭ ʩʠ-

ʣʦʩʦʚ ʚ ʚʠʜʝ ʟʚʝʟʜʦʯʢʠ ʚ ʧʣʘʥʝ, ʪʘʢʞʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʭʨʘʥʝʥʠʷ ʟʝʨʥʘ. 

ʂʦʣʠʯʝʩʪʚʦ ʩʠʣʦʩʦʚ ʚ ʩʠʣʦʩʥʦʤ ʢʦʨʧʫʩʝ ʦʧʨʝʜʝʣʷʝʪʩʷ ʜʣʷ ʜʚʫʭ ʩʣʫʯʘʝʚ: 

1) ɻʨʫʟ ʭʨʘʥʠʪʩʷ ʪʦʣʴʢʦ ʚ ʩʠʣʦʩʘʭ: 

ɔ
nc

Ö
=

c

ʩʢʣ

l

V
. 

2) ɻʨʫʟ ʭʨʘʥʠʪʩʷ ʚ ʩʠʣʦʩʘʭ ʠ ʟʚʝʟʜʦʯʢʘʭ, ʦʙʨʘʟʫʝʤʳʭ ʩʠʣʦʩʘʤʠ: 

( )

ʟc

ʟ
ʩʢʣ

Vl

nmV
V

+

-++

=

1
ɔ

nc , 

ʛʜʝ  lʩ ï ʚʤʝʩʪʠʤʦʩʪʴ ʩʠʣʦʩʘ, ʤ
3
; 

Vʟ ï ʚʤʝʩʪʠʤʦʩʪʴ ʟʚʝʟʜʦʯʢʠ, ʤ
3
; 

m ï ʯʠʩʣʦ ʩʠʣʦʩʦʚ ʧʦ ʰʠʨʠʥʝ; 

n ï ʯʠʩʣʦ ʩʠʣʦʩʦʚ ʧʦ ʜʣʠʥʝ; 
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ɔ ï ʦʙʲʝʤʥʘʷ ʤʘʩʩʘ ʛʨʫʟʘ, ʪ/ʤ
3
. 

ɺ ʫʧʨʦʱʝʥʥʦʤ ʚʠʜʝ: 

4

űˊ 2 ÖÖÖ
= cc

c

HD
l , ʤ

3
, 

ʛʜʝ Dc ï ʜʠʘʤʝʪʨ ʩʠʣʦʩʘ, ʤ; 

ʅʩ ï ʚʳʩʦʪʘ ʩʠʣʦʩʘ, ʤ; 

ű ï ʢʦʵʬʬʠʮʠʝʥʪ ʟʘʧʦʣʥʝʥʠʷ, ű = 0,7é0,9. 

 

ɿɸɼɸʏɸ 1.1 

ʆʧʨʝʜʝʣʝʥʠʝ ʦʩʥʦʚʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʩʢʣʘʜʘ ʫʛʣʷ, ʦʙʦʨʫʜʦʚʘʥʥʦʛʦ 

ʜʚʫʭʢʦʥʩʦʣʴʥʳʤ ʢʨʘʥʦʤ ʂʂʉ-10 ʩ ʛʨʝʡʬʝʨʦʤ ɸ-ʋ-1,5. 

ʀʩʭʦʜʥʳʝ ʜʘʥʥʳʝ:  

- ʧʨʦʣʝʪ ʢʨʘʥʘ lʧʨ = 32 ʤ; 

- ʤʘʢʩʠʤʘʣʴʥʘʷ ʚʳʩʦʪʘ ʧʦʜʲʝʤʘ Hʧ = 10 ʤ; 

- ʨʘʙʦʯʠʡ ʚʳʣʝʪ ʢʦʥʩʦʣʝʡ 11 ʤ; 

- ʚʤʝʩʪʠʤʦʩʪʴ ʛʨʝʡʬʝʨʘ Vʛʨ = 5,3 ʤ
3
; 

- ʨʘʩʯʝʪʥʳʡ ʩʫʪʦʯʥʳʡ ʛʨʫʟʦʧʦʪʦʢ ʧʦ ʧʨʠʙʳʪʠʶ Qʩ = 1900 ʪ; 

- ʩʨʦʢ ʭʨʘʥʝʥʠʷ ʛʨʫʟʘ ʥʘ ʩʢʣʘʜʝ tʭʨ = 5 ʩʫʪʦʢ; 

- ʯʠʩʣʦ ʧʦʜʘʯ ʚ ʩʫʪʢʠ ʥʘ ʨʘʟʛʨʫʟʦʯʥʳʡ ʬʨʦʥʪ ʭ = 3; 

- ʪʝʭʥʠʯʝʩʢʘʷ ʥʦʨʤʘ ʟʘʛʨʫʟʢʠ ʚʘʛʦʥʦʚ ʈʪʝʭ = 69 ʪ; 

- ʦʙʲʝʤʥʘʷ ʤʘʩʩʘ ʫʛʣʘ ɔ = 0,8 ʪ/ʤ
3
; 

- ʫʛʦʣ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʦʪʢʦʩʘ ʚ ʧʦʢʦʝ ɟ = 45Á (ʨʠʩʫʥʦʢ 1.2). 

ʈʝʰʝʥʠʝ. 

ʅʝʦʙʭʦʜʠʤʘʷ ʚʤʝʩʪʠʤʦʩʪʴ ʩʢʣʘʜʘ ʩ ʫʯʝʪʦʤ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʡ 

ʧʝʨʝʛʨʫʟʢʠ ʩ ʚʘʛʦʥʘ ʥʘ ʪʨʘʥʩʧʦʨʪʥʦʝ ʩʨʝʜʩʪʚʦ (ʧʨʷʤʦʡ ʚʘʨʠʘʥʪ) ʦʧʨʝʜʝʣʷʝʪʩʷ 

ʧʦ ʬʦʨʤʫʣʝ 

( ) ( ) ( ) ʪtQtQV ʭʨ
ʦʪ
ʩʭʨ

ʧʨ
ʩʩʢʣ 85501,0151900Ŭ1Ŭ1 =-ÖÖ=-Ö+-Ö= . 

ʊʨʝʙʫʝʤʳʡ ʦʙʲʝʤ 

3106888,08550ɔ ʤVV ʩʢʣ === . 
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ʈʠʩʫʥʦʢ 1.2. ʉʭʝʤʘ ʢ ʨʘʩʯʝʪʫ ʢʦʤʧʣʝʢʩʥʦ-ʤʝʭʘʥʠʟʠʨʦʚʘʥʥʦʛʦ ʩʢʣʘʜʘ 

ʫʛʣʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʛʨʝʡʬʝʨʥʦʛʦ ʢʦʟʣʦʚʦʛʦ ʢʨʘʥʘ ʚ ʩʦʯʝʪʘʥʠʠ 

ʩ ʜʚʫʩʪʦʨʦʥʥʝʡ ʧʨʠʝʤʥʦʡ ʪʨʘʥʰʝʝʡ ʤʝʪʦʜʦʤ ʵʣʝʤʝʥʪʘʨʥʳʭ ʧʣʦʱʘʜʦʢ: 

1 ï ʧʨʠʝʤʥʳʝ ʪʨʘʥʰʝʠ; 2 ï ʧʦʚʳʰʝʥʥʳʡ ʧʫʪʴ; 3 ï ʩʲʝʤʥʳʡ ʚʠʙʨʦʨʳʭʣʠʪʝʣʴ;       

4 ï ʢʦʟʣʦʚʳʡ ʢʨʘʥ; 5 ï ʛʨʝʡʬʝʨ; 6 ï ʧʝʨʝʛʨʫʟʦʯʥʳʡ 

ʙʫʥʢʝʨ; 7 ï ʧʠʪʘʪʝʣʴ; 8 ï ʣʝʥʪʦʯʥʳʝ ʢʦʥʚʝʡʝʨʳ; 9 ï ʧʦʜʢʨʘʥʦʚʳʝ ʧʫʪʠ; 

 

ɺʳʛʨʫʟʢʘ ʠʟ ʧʦʣʫʚʘʛʦʥʦʚ ʧʨʦʠʟʚʦʜʠʪʩʷ ʩʘʤʦʪʝʢʦʤ ʚ ʜʚʫʩʪʦʨʦʥʥʶʶ 

ʪʨʘʥʰʝʶ. ʆʧʨʝʜʝʣʠʤ ʧʘʨʘʤʝʪʨʳ ʪʨʘʥʰʝʠ  

ʤllnLL ʜʦʧʚʚʬʨʪ 12,15392,13292,139 =Ö+Ö=+== ; 

27691900 === ʪʝʭcc PQn  ʚʘʛ; 

9327 === xnn cʚ  ʚʘʛ. 

 

ɺʤʝʩʪʠʤʦʩʪʴ ʪʨʘʥʰʝʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʠʟ ʫʩʣʦʚʠʷ 

ɔn
cʪ QV ² . 

ʈʘʟʤʝʨʳ ʪʨʘʥʰʝʠ: ʛʣʫʙʠʥʘ hʪ ʠ ʰʠʨʠʥʘ ɺʪ. 

4,35,0
8,08,04592,13

692
5,0

űɔɟ
=-

ÖȪÖ

Ö
=-

ÖÖÖ

Ö
=

ctgctgl

Pk
h

ʚ

ʪʝʭ
ʪ  ʤ. 
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ʐʠʨʠʥʘ ʜʚʫʩʪʦʨʦʥʥʝʡ ʪʨʘʥʰʝʠ ʜʦʣʞʥʘ ʩʦʛʣʘʩʦʚʳʚʘʪʴʩʷ ʩ ʚʳʣʝʪʦʤ 

ʢʦʥʩʦʣʠ lʢ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ ʙʳʣʘ ʦʙʝʩʧʝʯʝʥʘ ʚʦʟʤʦʞʥʦʩʪʴ ʟʘʭʚʘʪʘ ʛʨʝʡ-

ʬʝʨʦʤ ʤʘʪʝʨʠʘʣʘ (ʨʠʩʫʥʦʢ 1.2). 

ʇʨʠʥʠʤʘʝʤ ɺʪ = 4,3 ʤ, ʪʦʛʜʘ ʚʤʝʩʪʠʤʦʩʪʴ ʪʨʘʥʰʝʠ: 

35828,012,1534,33,42ű2 =ÖÖÖÖ=ÖÖÖÖ= ʪʪʪʪ LhɺV  ʤ
3
, 

ʇʨʦʚʝʨʢʘ 3582 > 2375. 

ɺʤʝʩʪʠʤʦʩʪʴ ʙʫʥʢʝʨʘ, ʫʩʪʘʥʦʚʣʝʥʥʦʛʦ ʥʘ ʢʨʘʥʝ: 

( ) 9,153,533...2 =Ö=Ö= ʛʨʙ VV  ʤ
3
. 

ʐʠʨʠʥʘ ʙʫʥʢʝʨʘ ʧʦʚʝʨʭʫ 

75,4175,31 =+=+= ʛʨʙ ʘɸ  ʤ, 

ʛʜʝ  ʘʛʨ ï ʥʘʠʙʦʣʴʰʠʡ ʨʘʩʪʚʦʨ ʛʨʝʡʬʝʨʘ, ʜʣʷ ɸ-ʋ-1,5 aʛʨ = 3,75 ʤ. 

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʦʩʥʦʚʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʩʢʣʘʜʘ ʚʦʩʧʦʣʴʟʫʝʤʩʷ ʤʝʪʦʜʦʤ 

ʵʣʝʤʝʥʪʘʨʥʳʭ ʧʣʦʱʘʜʦʢ. ɿʘ ʵʣʝʤʝʥʪʘʨʥʫʶ ʧʣʦʱʘʜʢʫ ʧʨʠʤʝʤ ʰʪʘʙʝʣʴ, ʨʘʩ-

ʧʦʣʦʞʝʥʥʳʡ ʚ ʧʨʦʣʝʪʝ ʢʨʘʥʘ. 

ɺʳʩʦʪʘ ʰʪʘʙʝʣʷ ʅh  ʧʨʠʥʠʤʘʝʪʩʷ ʧʦ ʫʩʣʦʚʠʷʤ ʫʢʣʘʜʢʠ ʜʘʥʥʦʛʦ ʛʨʫʟʘ, 

ʦʜʥʘʢʦ ʚʝʣʠʯʠʥʘ ʅh  ʜʦʣʞʥʘ ʙʳʪʴ ʧʨʦʚʝʨʝʥʘ ʧʦ ʫʩʣʦʚʠʷʤ  

1,5191,310 =--=--¢ ʟʟʧʧʰ hhʅʅ  ʤ, 

5,14
2

129

2

ɟ
=
Ö

=
Ö

¢
ʩtgɺ

ʅ ʰ
ʰ  ʤ, 

ʛʜʝ  ʅʧ ï ʥʘʠʙʦʣʴʰʘʷ ʚʳʩʦʪʘ ʧʦʜʲʝʤʘ ʥʘ ʢʨʶʢʝ, ʤ; 

hʟʧ ï ʚʳʩʦʪʘ ʟʘʭʚʘʪʥʦʛʦ ʧʨʠʩʧʦʩʦʙʣʝʥʠʷ (ʛʨʝʡʬʝʨʘ), ʜʣʷ ɸ-ʋ-1,5 ʤ,        

hʟʧ = 3,91 ʤ; 

hʟ ï ʟʘʟʦʨ ʤʝʞʜʫ ʛʨʝʡʬʝʨʦʤ ʠ ʰʪʘʙʝʣʝʤ, hʟ = 1é1,5 ʤ; 

ɺh  ï ʰʠʨʠʥʘ ʰʪʘʙʝʣʷ, ʤ. 

ʇʨʠʥʠʤʘʝʤ ʅh  = 5,l ʤ. 

ʐʠʨʠʥʘ ʰʪʘʙʝʣʷ ʧʦʥʠʟʫ 

295,12322 =Ö-=-== ʙʧʨʰʵʧ llBB  ʤ. 
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ʐʠʨʠʥʘ ʰʪʘʙʝʣʷ ʧʦʚʝʨʭʫ 

8,18
1

1,52
29

ɟ

2
=

Ö
-=-=

tg

H
Bb ʰ
ʰʰ  ʤ. 

ɼʣʠʥʘ ʵʣʝʤʝʥʪʘʨʥʦʡ ʧʣʦʱʘʜʢʠ ʜʣʷ ʦʙʝʣʠʩʢʦʚʳʭ ʠ ʧʨʠʟʤʘʪʠʯʝʩʢʠʭ 

ʰʪʘʙʝʣʝʡ ʧʨʠʥʠʤʘʝʪʩʷ ʩ ʫʯʝʪʦʤ ʥʝʦʙʭʦʜʠʤʳʭ ʧʨʦʭʦʜʦʚ. ɼʣʠʥʘ ʰʪʘʙʝʣʷ        

L  h= 30é50 ʤ, ʰʠʨʠʥʘ ʧʨʦʭʦʜʘ ʤʝʞʜʫ ʰʪʘʙʝʣʷʤʠ bʧʨ = 1,5 ʤ. 

5,315,130 =+=+= ʧʨʰʵʧ bLL  ʤ. 

ʆʙʲʝʤ ʦʙʝʣʠʩʢʦʚʦʛʦ ʰʪʘʙʝʣʷ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ  

.3079
453

1,54
3029

45

1,5
29301,5

ɟ3

4

ɟ

ʤ
tgtg

tg

H
LB

tg

H
BLHVV ʰ

ʰʰ
ʰ

ʰʰʰʵʧʰ

=ù
ú

ø
é
ê

è
öö
÷

õ
ææ
ç

å

¯

Ö
-+

¯
-Ö=

=ù
ú

ø
é
ê

è
öö
÷

õ
ææ
ç

å
-+-==

 

ʏʠʩʣʦ ʦʙʝʣʠʩʢʦʚʳʭ ʰʪʘʙʝʣʝʡ ʧʦ ʜʣʠʥʝ ʩʢʣʘʜʘ 

47,3
8,03079

8550

ɔ
=

Ö
=

Ö
=

ʵʧ

ʩʢʣ
ʵʧ

V

V
n . 

ʇʨʠʥʠʤʘʝʤ nʵʧ = 4. 

ɼʣʠʥʘ ʩʢʣʘʜʘ          

1265,314 =Ö== ʵʧʵʧʩʢʣ LnL  ʤ. 

Lʩʢʣ Ó Lʬʨ, ʧʨʠʥʠʤʘʝʤ Lʩʢʣ = 153 ʤ. 

ʇʣʦʱʘʜʴ ʩʢʣʘʜʘ 443729153 =Ö=Ö= ʩʢʣʩʢʣʩʢʣ BLF  ʤ
2
.  

 

ɿɸɼɸʏɸ 1.2. 

ʆʧʨʝʜʝʣʝʥʠʝ ʦʩʥʦʚʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʩʢʣʘʜʘ ʧʝʩʯʘʥʦ-ʛʨʘʚʠʡʥʦʡ ʩʤʝʩʠ ʜʣʷ 

ʟʘʚʦʜʘ ʞʝʣʝʟʦʙʝʪʦʥʥʳʭ ʠʟʜʝʣʠʡ. 

ʀʩʭʦʜʥʳʝ ʜʘʥʥʳʝ:  

- ʧʝʩʯʘʥʦ-ʛʨʘʚʠʡʥʘʷ ʩʤʝʩʴ ʜʦʩʪʘʚʣʷʝʪʩʷ ʥʘ ʧʨʝʜʧʨʠʷʪʠʝ ʥʘ ʧʣʘʪʬʦʨʤʘʭ; 

- ʦʙʲʝʤʥʘʷ ʤʘʩʩʘ ʛʨʫʟʘ ɔ = 1,55 ʪ/ʤ
3
; 

- ʫʛʦʣ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʦʪʢʦʩʘ ɟ = 40Á; 

- ʩʫʪʦʯʥʳʡ ʛʨʫʟʦʧʦʪʦʢ Qʩ = 1900 ʪ; 

- tʭʨ = 10 ʩʫʪʦʢ (ʨʠʩʫʥʦʢ 1.3). 
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ʈʝʰʝʥʠʝ. 

ɺʤʝʩʪʠʤʦʩʪʴ ʩʢʣʘʜʘ 

19000101900 =Ö=Ö= ʭʨcʩʢʣ tQV  ʪ. 

ʅʝʦʙʭʦʜʠʤʳʡ ʦʙʲʝʤ ʛʨʫʟʘ ʥʘ ʩʢʣʘʜʝ 

1226055,119000ɔ === ʩʢʣVV  ʤ
3
. 

ʇʦ ʩʧʦʩʦʙʫ ʫʢʣʘʜʢʠ ʩʢʣʘʜ ʰʪʘʙʝʣʴʥʦ-ʵʩʪʘʢʘʜʥʦʛʦ ʪʠʧʘ, ʧʦ ʬʦʨʤʝ ʰʪʘ-

ʙʝʣʴ ʄ-ʦʙʨʘʟʥʳʡ. 

ʈʘʟʤʝʨʳ ʰʪʘʙʝʣʷ ʦʧʨʝʜʝʣʷʝʤ ʧʦ ʬʦʨʤʫʣʘʤ, ʧʨʠʚʝʜʝʥʥʳʤ ʚ ʪʘʙʣʠʮʝ 1.1. 

ʇʨʠʥʠʤʘʝʤ ʧʨʝʜʚʘʨʠʪʝʣʴʥʫʶ ʚʳʩʦʪʫ ʰʪʘʙʝʣʷ ʅh  = 8 ʤ, ʨʘʩʩʪʦʷʥʠʝ 

ʤʝʞʜʫ ʪʦʯʢʘʤʠ ʰʪʘʙʝʣʷ ʛʨʫʟʘ ʧʨʠ ʄ-ʦʙʨʘʟʥʦʤ ʠ ʭʨʝʙʪʦʚʦʤ ʩʢʣʘʜʠʨʦʚʘʥʠʠ    

b  h= 2 ʤ. 

ʐʠʨʠʥʘ ʰʪʘʙʝʣʷ ʧʦʥʠʟʫ 

212
40

82

ɟ

2
=+

¯

Ö
=+=

tg
b

tg

H
B ʰ

ʰ
ʰ  ʤ. 

ʈʘʩʯʝʪʥʘʷ ʜʣʠʥʘ ʰʪʘʙʝʣʷ 

1344,9112260 === ʰʰ FVL  ʤ. 

ʇʣʦʘɦʜʴ ʧʦʧʝʨʝʯʥʦʛʦ ʩʝʯʝʥʠʷ ʰʪʘʙʝʣʷ 

4,9184,0
4

2
82

84,0

8
ɟ

4ɟ

2222

=-Ö+=-+= tg
b

Hb
tg

H
F ʰ

ʰʰ
ʰ

ʰ  ʤ
2
. 

ɼʝʡʩʪʚʠʪʝʣʴʥʘʷ ʜʣʠʥʘ ʰʪʘʙʝʣʷ ʧʦʥʠʟʫ 

144
84,0

8
134

ɟ
=+=+=

¡

tg

H
LL ʰ
ʰʰ  ʤ. 

ɼʣʠʥʘ ʵʩʪʘʢʘʜʳ ʢʨʘʪʥʘ 12, L  ɻ= 144 ʤ. 

ʇʣʦʱʘʜʴ ʩʢʣʘʜʘ 

302414421 =Ö=
¡

== ʰʰʰʩʢʣ LɺLL  ʤ
2
. 
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ʈʠʩʫʥʦʢ 1.3 ï ʍʨʝʙʪʦʚʦ-ʵʩʪʘʢʘʜʥʳʡ ʩʢʣʘʜ ʠʥʝʨʪʥʳʭ ʩʪʨʦʠʪʝʣʴʥʳʭ 

ʤʘʪʝʨʠʘʣʦʚ ʩ ʙʫʥʢʝʨʥʳʤ ʧʨʠʝʤʥʳʤ ʫʩʪʨʦʡʩʪʚʦʤ 1,  

ʦʩʥʘʱʝʥʥʳʤ ʰʪʘʥʛʦʚʳʤ ʨʘʟʛʨʫʟʯʠʢʦʤ ʧʣʘʪʬʦʨʤ 2 

 

ɿɸɼɸʏɸ 1.3. 

ʆʧʨʝʜʝʣʝʥʠʝ ʧʣʦʱʘʜʠ ʠ ʣʠʥʝʡʥʳʭ ʨʘʟʤʝʨʦʚ ʧʣʦʱʘʜʢʠ ʜʣʷ ʨʘʟʤʝʱʝʥʠʷ 

ʰʪʘʙʝʣʷ ʱʝʙʥʷ. 

ʀʩʭʦʜʥʳʝ ʜʘʥʥʳʝ: ʨʘʟʛʨʫʟʢʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʦ ʩʭʝʤʝ ʂʄɸʇʈʈ (ʨʠʩʫʥʦʢ 

1.4); 

- ʨʘʩʯʝʪʥʳʡ ʛʨʫʟʦʧʦʪʦʢ Qc  = 1800 ʪ; 
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- ʩʨʦʢ ʭʨʘʥʝʥʠʷ tʭʨ = 5 ʩʫʪʦʢ; 

- ʯʠʩʣʦ ʧʦʜʘʯ ʚ ʩʫʪʢʠ x = 3; 

- ʟʘʛʨʫʟʢʘ ʚʘʛʦʥʘ ʈʪʝʭ = 65 ʪ; 

- ʦʙʲʝʤʥʘʷ ʤʘʩʩʘ ʛʨʫʟʘ ɔ = 1,8 ʪ/ʤ
3
; 

- ʫʛʦʣ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʦʪʢʦʩʘ Ŭ = 45Á; 

- ʩʢʣʘʜ ʦʙʦʨʫʜʦʚʘʥ ʩʪʨʝʣʦʚʳʤ ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʤ ʢʨʘʥʦʤ ʂɼʉ-161, 

ʛʨʫʟʦʧʦʜʲʝʤʥʦʩʪʴʶ 16 ʪ; 

- ʛʨʝʡʬʝʨ ɸ-ʇ-2 ʚʤʝʩʪʠʤʦʩʪʴʶ 1,2 ʤ
3
; 

- ʚʳʩʦʪʘ ʛʨʝʡʬʝʨʘ hʟʧ = 2,9 ʤ; 

- ʥʘʠʙʦʣʴʰʘʷ ʚʳʩʦʪʘ ʧʦʜʲʝʤʘ ʛʨʫʟʘ ʅʧ = 12,2 ʤ; 

- ʚʳʣʝʪ ʩʪʨʝʣʳ lmin = 2,5 ʤ, lmʘʭ = 13 ʤ. 

ʈʝʰʝʥʠʝ. 

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʰʠʨʠʥʳ ʰʪʘʙʝʣʷ ʧʦ ʩʭʝʤʝ ʂʄɸʇʈʈ ʥʝʦʙʭʦʜʠʤʦ ʠʟ 

ʫʨʘʚʥʝʥʠʷ ʫʩʪʦʡʯʠʚʦʩʪʠ ʢʨʘʥʘ ʦʪ ʦʧʨʦʢʠʜʳʚʘʥʠʷ ʥʘʡʪʠ ʚʳʣʝʪ ʩʪʨʝʣʳ, ʩʦ-

ʦʪʚʝʪʩʪʚʫʶʱʠʡ ʤʘʩʩʝ ʛʨʫʟʘ 

ʛʨʛʨ mGG += , 

ʛʜʝ  Gʛp ï ʨʘʩʯʝʪʥʘʷ ʤʘʩʩʘ ʛʨʫʟʘ ʚ ʛʨʝʡʬʝʨʝ, ʪ; 

mʛʨ ï ʤʘʩʩʘ ʛʨʝʡʬʝʨʘ, ʜʣʷ ɸ-ʇ-2 mʛʨ = 1,2 ʪ. 

84,185,08,12,1ɔ ɡ =ÖÖ=ÖÖ= KVG ʛʨʛʨ  ʪ; 

04,32,184,1 =+=G  ʪ. 
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ʈʠʩʫʥʦʢ 1.4 ï ʉʭʝʤʘ ʢʦʤʧʣʝʢʩʥʦʡ ʤʝʭʘʥʠʟʘʮʠʠ ʧʝʨʝʨʘʙʦʪʢʠ ʩʳʧʫʯʠʭ 

ʛʨʫʟʦʚ ʛʨʝʡʬʝʨʥʳʤ ʩʪʨʝʣʦʚʳʤ ʢʨʘʥʦʤ ʠ ʪʨʘʢʪʦʨʥʳʤ ʧʦʛʨʫʟʯʠʢʦʤ: 

1 ï ʧʣʘʪʬʦʨʤʘ; 2 ï ʢʨʘʥ ʥʘ ʞ.-ʜ. ʭʦʜʫ; 3 ï ʰʪʘʙʝʣʴ; 4 ï ʪʨʘʢʪʦʨʥʳʡ 

ʧʦʛʨʫʟʯʠʢ ʊʆ-1; 5 ï ʘʚʪʦʤʦʙʠʣʴ  

 

ʋʨʘʚʥʝʥʠʝ ʫʩʪʦʡʯʠʚʦʩʪʠ 

const
S

lGʄʦʧ =ö
÷

õ
æ
ç

å
-=

2
minmax , 

ʛʜʝ  ʄʦʧ ï ʤʦʤʝʥʪ ʦʧʨʦʢʠʜʳʚʘʶʱʠʡ, ʪĀʤ; 

Gmax ï ʛʨʫʟʦʧʦʜʲʝʤʥʦʩʪʴ ʢʨʘʥʘ, ʪ; 

S ï ʰʠʨʠʥʘ ʢʦʣʝʠ, S = 1,52 ʤ. 

( ) ʩonstʤʪʄʦʧ =Ö=-= 84,2776,05,216 ; 

( ) 84,2776,004,3 0 =-l , 

ʦʪʩʶʜʘ l0 = 9,9 ʤ. 

ʐʠʨʠʥʘ ʰʪʘʙʝʣʷ                                                         

( )[ ] ( )[ ] 2,115,08,39,922 0 =+-Ö=+-Ö= cRlBʰ  ʤ. 

ʐʪʘʙʝʣʴ, ʦʪʩʳʧʘʝʤʳʡ ʩʪʨʝʣʦʚʳʤ ʢʨʘʥʦʤ, ʠʤʝʝʪ ʧʨʠʟʤʘʪʠʯʝʩʢʫʶ ʬʦʨ-

ʤʫ. ʅʝʦʙʭʦʜʠʤʘʷ ʚʤʝʩʪʠʤʦʩʪʴ ʩʢʣʘʜʘ 

( ) ( ) 81001,0151800Ŭ1 =-ÖÖ=-Ö= ʧʭʨcʩʢʣ tQV  ʪ. 

ʅʝʦʙʭʦʜʠʤʳʡ ʦʙʲʝʤ 
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45008,18100ɔ === ʩʢʣVV  ʤ
3
. 

ɺʳʩʦʪʘ ʰʪʘʙʝʣʷ 

6,5
2

452,11

2

ɟ
=
¯Ö

=
Ö

=
tgtgɺ

ʅ ʰ
ʰ  ʤ; 

3,819,22,12 =--=--= ʟʟʧʰʰ hhHH  ʤ. 

ʇʨʠʥʠʤʘʝʤ ʤʝʥʴʰʝʝ ʠʟ ʟʥʘʯʝʥʠʡ ʅh  = 5,6 ʤ. 

ɼʣʠʥʫ ʰʪʘʙʝʣʷ ʦʧʨʝʜʝʣʷʶʪ ʯʝʨʝʟ ʚʤʝʩʪʠʤʦʩʪʴ Vʩʢʣ ʧʦ ʬʦʨʤʫʣʝ ʠʟ 

ʪʘʙʣʠʮʳ 1.1. 

2,1472,11
3

1

4544,1258,1

81004

3

1

ɟɔ

4
2

=Ö+
¯ÖÖ

Ö
=+=

tg
B

tgB

V
L ʰ

ʰ

ʩʢ
ʰ  ʤ. 

ʆʢʦʥʯʘʪʝʣʴʥʫʶ ʜʣʠʥʫ ʧʨʠʥʠʤʘʝʤ ʠʟ ʫʩʣʦʚʠʷ L  hÓ Lʬʨ. 

16915215
365

1800
=Ö+Ö

Ö
=+= ʜʦʧʚ

ʪʝʭ

c
ʬʨ ll

xP

Q
L  ʤ

2
. 

ʇʣʦʱʘʜʴ ʰʪʘʙʝʣʷ ʩʦʩʪʘʚʠʪ 

18932,11169 =Ö== ʰʰʰ BLF  ʤ
2
. 

 

ɿɸɼɸʏɸ 1.4. 

  ʆʧʨʝʜʝʣʝʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʩʢʣʘʜʘ ʫʛʣʷ, ʦʙʦʨʫʜʦʚʘʥʥʦʛʦ ʧʦʚʳʰʝʥʥʳʤ 

ʧʫʪʝʤ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʪʨʘʢʪʦʨʥʳʤ ʧʦʛʨʫʟʯʠʢʦʤ ʊʆ-1. 

ʀʩʭʦʜʥʳʝ ʜʘʥʥʳʝ:  

ʩʭʝʤʘ ʧʝʨʝʛʨʫʟʢʠ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 1.5. 

ʈʝʰʝʥʠʝ. 

ɺʳʩʦʪʫ ʧʦʚʳʰʝʥʥʦʛʦ ʧʫʪʠ ʦʧʨʝʜʝʣʷʶʪ ʧʦ ʬʦʨʤʫʣʝ 

28,25,0
8,08,0192,13

691
5,0

űɔɟ
=-

ÖÖÖ

Ö
=-

ÖÖÖ

Ö
=

ctgl

PK
ʅ

ʚ

ʪʝʭ
ʧʧ  ʤ, 

ʧʨʠʥʠʤʘʝʤ ʩʪʘʥʜʘʨʪʥʫʶ ʚʳʩʦʪʫ ʅʧʧ = 2,4 ʤ. 

ɼʣʠʥʘ ʚʲʝʟʜʘ ʥʘ ʧʦʚʳʰʝʥʥʳʡ ʧʫʪʴ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ  

()
()

120
20

4,210001000
=

Ö
=

Ö
=

i

H
L

ʵʧʧʚ
ʵʧʧ  ʤ. 
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ʈʠʩʫʥʦʢ 1.5. ʉʭʝʤʘ ʧʝʨʝʛʨʫʟʢʠ ʫʛʣʷ ʪʨʘʢʪʦʨʥʳʤ ʧʦʛʨʫʟʯʠʢʦʤ ʊʆ-1: 

1 ï ʧʦʚʳʰʝʥʥʳʡ ʧʫʪʴ; 2 ï ʧʦʣʫʚʘʛʦʥ; 3 ï ʪʨʘʢʪʦʨʥʳʡ 

ʧʦʛʨʫʟʯʠʢ ʊʆ-1; 4 ï ʘʚʪʦʤʦʙʠʣʴ; 5 ï ʰʪʘʙʝʣʴ 

 

ɺʤʝʩʪʠʤʦʩʪʴ ʧʦʚʳʰʝʥʥʦʛʦ ʧʫʪʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ  

() () 7688,08,015392,32űɔ2 =ÖÖÖÖ=ÖÖÖ= ʚ
ʵʧʧʦʪʵʧʧ LFV  ʪ; 

92,38,28,25,05,0 1 =ÖÖ== ʦʪʦʪ HBF  ʤ
2
, 

ʛʜʝ  ʅʦʪ ï ʚʳʩʦʪʘ ʦʪʚʘʣʘ, 8,24,04,24,0 =+=+= ʧʧʦʪ ʅʅ  ʤ; 

ɺ1 ï ʰʠʨʠʥʘ ʦʪʚʘʣʘ, 8,2458,2ɟ1 =̄== tgtgʅɺ ʦʪ  ʤ. 

ɼʣʠʥʘ ʰʪʘʙʝʣʷ 

153=== ʬʨʧʧʰ LLL  ʤ. 

ɺʳʩʦʪʫ ʰʪʘʙʝʣʷ ʦʧʨʝʜʝʣʷʶʪ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʤʘʢʩʠʤʘʣʴʥʦʡ ʚʳʩʦʪʳ 

ʨʘʟʛʨʫʟʢʠ. ɼʣʷ ʊʆ-1 ʅʧ = 2,56 ʤ. 

25,056,2 =-=-= ʟʧʰ hʅʅ  ʤ. 

ʐʠʨʠʥʫ ʰʪʘʙʝʣʷ ʧʦʥʠʟʫ ʦʧʨʝʜʝʣʷʶʪ ʠʟ ʨʘʩʯʝʪʥʦʛʦ ʦʙʲʝʤʘ 

106888,08550ɔ === ʩʢʣVV  ʤ
3
 

ʧʦ ʬʦʨʤʫʣʝ ʠʟ ʪʘʙʣʠʮʳ 1.1. 
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ʐʠʨʠʥʘ ʰʪʘʙʝʣʷ ʧʦʚʝʨʭʫ 
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ʇʣʦʱʘʜʴ ʰʪʘʙʝʣʷ ʩʦʩʪʘʚʠʪ 

566137153 =Ö== ʰʰʰ BLF  ʤ
2
. 

 

ɿɸɼɸʏɸ 1.5. 

ʆʧʨʝʜʝʣʝʥʠʝ ʜʣʠʥʳ ʠ ʰʠʨʠʥʳ ʧʣʦʱʘʜʢʠ ʜʣʷ ʨʘʟʤʝʱʝʥʠʷ ʰʪʘʙʝʣʴʥʦʛʦ 

ʩʢʣʘʜʘ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʭʨʘʥʝʥʠʷ ʩʪʨʦʠʪʝʣʴʥʦʛʦ ʧʝʩʢʘ ʧʨʠ ʥʝʧʨʝʨʳʚʥʦʡ ʦʪ-

ʛʨʫʟʢʝ. 

ʀʩʭʦʜʥʳʝ ʜʘʥʥʳʝ:  

- ʩʭʝʤʘ ʩʢʣʘʜʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 1.6; 

- ʩʫʪʦʯʥʳʡ ʨʘʩʯʝʪʥʳʡ ʛʨʫʟʦʧʦʪʦʢ Qʩ = 300 ʪ; 

- ʥʝʨʘʚʥʦʤʝʨʥʦʩʪ ɹʧʨʠʙʳʪʠʷ ʂʥ = 1,2; 

- ʧʝʨʠʦʜʠʯʥʦʩʪ ɹʧʦʩʪʘʚʦʢ tnoc = 3 cyʪ. 

 

ʈʠʩʫʥʦʢ 1.6 ï ʐʪʘʙʝʣʴʥʳʡ ʩʢʣʘʜ ʧʝʩʢʘ ʠ ʛʨʘʚʠʷ, ʦʙʦʨʫʜʦʚʘʥʥʳʡ ʧʦʨʪʘʣʴʥʳʤ 

ʛʨʝʡʬʝʨʥʳʤ ʢʨʘʥʦʤ 

 

ʈʝʰʝʥʠʝ. 

ʇʨʠ ʫʩʣʦʚʠʠ ʨʘʩʧʦʣʦʞʝʥʠʷ ʥʘʯʘʣʘ ʰʪʘʙʝʣʷ ʩ ʫʯʝʪʦʤ ʥʝʦʙʭʦʜʠʤʦʛʦ 

ʧʨʦʭʦʜʘ ʠ ʰʠʨʠʥʳ ʢʦʣʝʠ ʢʨʘʥʘ 10,5 ʤ ʥʘ ʨʘʩʩʪʦʷʥʠʠ 6,5 ʤ ʦʪ ʦʩʠ 

ʧʦʜʢʨʘʥʦʚʦʛʦ ʧʫʪʠ ʤʘʢʩʠʤʘʣʴʥʦ ʚʦʟʤʦʞʥʘʷ ʰʠʨʠʥʘ ʩʢʣʘʜʘ (ʰʪʘʙʝʣʷ) 
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145,65,1225,6
2

max =--=--= a
ʩʢʣ

B
lɺ  ʤ, 

ʛʜʝ  lmax ï ʤʘʢʩʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʚʳʣʝʪʘ ʩʪʨʝʣʳ ʢʨʘʥʘ, ʤ, lmʘʭ = 22,0 ʤ; 

ɺʘ ï ʰʠʨʠʥʘ ʧʨʦʝʟʜʘ ʘʚʪʦʪʨʘʥʩʧʦʨʪʘ ʧʦʜ ʧʦʛʨʫʟʢʫ, ʤ, ɺʘ = 3,0 ʤ. 

ʉʨʦʢ ʭʨʘʥʝʥʠʷ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʘʭ ʩ ʥʝʧʨʝʨʳʚʥʳʤ ʮʠʢʣʦʤ ʥʝʠʩʧʦʣʴʟʦ-

ʚʘʥʠʝ ʛʨʫʟʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ 

( )ʟʥʧʦʩʭʨ KKtt += . 

ʉʨʦʢ ʭʨʘʥʝʥʠʷ ʩ ʧʝʨʠʦʜʠʯʝʩʢʠ ʧʦʚʪʦʨʷʶʱʠʤʩʷ, ʚ ʪʦʤ ʯʠʩʣʝ ʩʝʟʦʥʥʳʤ, 

ʮʠʢʣʦʤ ʧʦʩʪʘʚʢʠ ʠʣʠ ʥʝʧʦʣʴʟʦʚʘʥʠʷ 

( )ʟʮʧʭʨ Ktt += 1 , 

ʛʜʝ  tʧoc ï ʧʝʨʠʦʜʠʯʥʦʩʪʴ ʧʦʩʪʘʚʢʠ ʧʘʨʪʠʠ ʛʨʫʟʦʚ; 

ʂʥ ï ʢʦʵʬʬʠʮʠʝʥʪ ʫʯʝʪʘ ʥʝʧʨʝʨʳʚʥʦʩʪʠ ʧʦʩʪʘʚʢʠ, ʂʥ = 1,1é1,3; 

ʂʟ ï ʢʦʵʬʬʠʮʠʝʥʪ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʫʯʝʪʘ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʭʨʘʥʝʥʠʷ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʟʘʧʘʩʘ ʤʘʪʝʨʠʘʣʦʚ ʧʨʠ ʥʝʧʨʝʨʳʚʥʦʤ ʭʘʨʘʢʪʝʨʝ 

ʧʨʦʠʟʚʦʜʩʪʚʘ, ʂʟ = 0,2é0,3; 

tʮʧ ï ʜʣʠʪʝʣʴʥʦʩʪʴ ʮʠʢʣʘ ʧʦʩʪʘʚʢʠ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʛʨʫʟʘ. 

( ) 2,42,02,13 =+=ʭʨt  ʩʫʪ. 

ɺʤʝʩʪʠʤʦʩʪʴ ʩʢʣʘʜʘ 

( )107015,012,4300 =-ÖÖ=ʩʢʣV  ʪ. 

ʆʨʠʝʥʪʠʨʦʚʦʯʥʫʶ ʜʣʠʥʫ ʩʢʣʘʜʘ ʦʧʨʝʜʝʣʠʤ ʤʝʪʦʜʦʤ ʫʜʝʣʴʥʳʭ ʥʘʛʨʫʟʦʢ 

ʧʨʠ ʟʥʘʯʝʥʠʠ kʧp =1 ʠ ʈ = 3 ʪ/ʤ
2
 ʧʦ ʬʦʨʤʫʣʝ 

5,25
14

7,356
====

ʩʢʣ

ʩʢʣ
ʩʢʣʰ

B

F
LL  ʤ. 

ʇʣʦʱʘʜʴ ʩʢʣʘʜʘ ʧʦ ʬʦʨʤʫʣʝ 

7,256
3

10701
=

Ö
==

P

Vk
F

ʩʢʣʧʨ

ʩʢʣ  ʤ
2
. 

ɼʣʠʥʘ ʩʢʣʘʜʘ ʩ ʫʯʝʪʦʤ ʧʦʧʝʨʝʯʥʦʛʦ ʧʨʦʝʟʜʘ ɺʘ = 3,0 ʤ 

5,2835,25 =+=+= ʘʰʩʢʣ BLL  ʤ. 
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ʆʪʩʶʜʘ ʧʣʦʱʘʜʴ ʩʢʣʘʜʘ ʩʦʩʪʘʚʠʪ 

399145,28 =Ö== ʩʢʣʩʢʣʩʢʣ BLF  ʤ
2
. 

 

ɿɸɼɸʏɸ 1.6.  

ɺʳʙʦʨ ʦʧʪʠʤʘʣʴʥʦʛʦ ʚʘʨʠʘʥʪʘ ʧʝʨʝʛʨʫʟʢʠ ʩʳʧʫʯʠʭ ʛʨʫʟʦʚ ʟʘʢʨʳʪʦʛʦ 

ʩʢʣʘʜʘ. 

ʀʩʭʦʜʥʳʝ ʜʘʥʥʳʝ: 

- ʢʦʤʧʣʝʢʩʥʘʷ ʤʝʭʘʥʠʟʘʮʠʷ ʧʝʨʝʛʨʫʟʢʠ ʩʳʧʫʯʠʭ ʛʨʫʟʦʚ ʟʘʢʨʳʪʦʛʦ ʩʢʣʘʜʘ 

ʧʨʦʣʝʪʦʤ 30,0 ʤ ʠ ʚʳʩʦʪʦʡ 12,6 ʤ ʧʨʠ ʝʛʦ ʦʙʩʣʫʞʠʚʘʥʠʠ ʣʝʥʪʦʯʥʳʤʠ ʢʦʥ-

ʚʝʡʝʨʘʤʠ ʠ ʤʦʩʪʦʚʳʤ ʛʨʝʡʬʝʨʥʳʤ ʢʨʘʥʦʤ (ʨʠʩʫʥʦʢ 1.7); 

- ʨʘʩʯʝʪʥʳʡ ʛʨʫʟʦʧʦʪʦʢ ʧʦ ʧʨʠʙʳʪʠʶ ʧ
cQ  =1800 ʪ; 

- ʩʨʦʢ ʭʨʘʥʝʥʠʷ tʭʨ = 5 ʩʫʪʦʢ; 

- ʫʛʦʣ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʦʪʢʦʩʘ ʤʘʪʝʨʠʘʣʘ ɟ = 40Á; 

- ʦʙʲʝʤʥʘʷ ʤʘʩʩʘ ɔ = 0,85 ʪ/ʤ
3
. 

 

ʈʠʩʫʥʦʢ 1.7. ʉʭʝʤʳ ʢ ʨʘʩʯʝʪʫ ʟʘʢʨʳʪʳʭ ʩʢʣʘʜʦʚ: ʘ ï ʦʙʩʣʫʞʠʚʘʝʤʳʭ 

ʣʝʥʪʦʯʥʳʤ ʢʦʥʚʝʡʝʨʦʤ; ʙ ï ʦʙʩʣʫʞʠʚʘʝʤʳʭ ʤʦʩʪʦʚʳʤ ʢʨʘʥʦʤ 

 

ʈʝʰʝʥʠʝ. 

ʅʝʦʙʭʦʜʠʤʘʷ ʚʤʝʩʪʠʤʦʩʪʴ ʩʢʣʘʜʘ: 

900051800 =Ö=Ö= ʭʨ
ʧ
ʩʩʢʣ tQV  ʪ. 

ʇʦʪʨʝʙʥʳʡ ʦʙʲʝʤ: 

1058885,09000ɔ === ʩʢʣVV  ʤ
3
. 
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ʉʨʘʚʥʝʥʠʝ ʜʚʫʭ ʚʘʨʠʘʥʪʦʚ ʂʄɸʇʈʈ ʧʨʦʠʟʚʝʜʝʤ ʧʦ ʢʦʵʬʬʠʮʠʝʥʪʫ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʷ ʦʙʲʝʤʘ ʩʢʣʘʜʘ. ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʤʦʩʪʦʚʦʛʦ ʛʨʝʡʬʝʨʥʦʛʦ ʢʨʘʥʘ 

ʦʪʩʳʧʘʝʪʩʷ ʦʙʝʣʠʩʢʦʚʳʡ ʰʪʘʙʝʣʴ ʙʦʣʝʝ ʩʣʦʞʥʦʡ ʬʦʨʤʳ, ʦʥ ʩʦʩʪʦʠʪ ʠʟ ʜʚʫʭ 

ʯʘʩʪʝʡ. ʆʙʱʠʡ ʦʙʲʝʤ ʪʘʢʦʛʦ ʰʪʘʙʝʣʷ 

±
+
¡

= ʰʰʰ VVV , 

ʛʜʝ  
¡
ʰV  ï ʦʙʲʝʤ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʰʪʘʙʝʣʷ, ʤ

3
; 

±
ʰV  ï ʦʙʲʝʤ ʥʠʞʥʝʡ ʯʘʩʪʠ ʰʪʘʙʝʣʷ, ʤ

3
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ʰʰʰʰ LɺʅV ÖÖ
±

=
±
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ʛʜʝ  
¡

ʅh , 
±

ʅh  ï ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʚʳʩʦʪʘ ʚʝʨʭʥʝʡ ʠ ʥʠʞʥʝʡ ʯʘʩʪʝʡ ʰʪʘʙʝʣʷ, ʤ. 

ɺʳʩʦʪʘ ʚʩʝʛʦ ʰʪʘʙʝʣʷ 

6,756,12 =-=-= ʤʩʰ ʅʅʅ  ʤ, 

ʛʜʝ ʅʩ ï ʚʳʩʦʪʘ ʩʢʣʘʜʘ, ʅʩ = 12,6 ʤ; 

ʅʤ ï ʚʳʩʦʪʘ ʯʘʩʪʠ ʩʢʣʘʜʘ, ʛʜʝ ʨʘʟʤʝʱʘʝʪʩʷ ʦʙʦʨʫʜʦʚʘʥʠʝ, ʅʤ = 5 ʤ. 

ʇʨʠʥʠʤʘʝʤ 

5,236,73 ===
¡

ʰʰ ʅʅ  ʤ. 

ʐʠʨʠʥʘ ʰʪʘʙʝʣʷ ʧʦʥʠʟʫ 

4,288,0230ŭ2 =Ö-=-= ʩʰ ɺɺ  ʤ. 

ʛʜʝ  ɺʩ ï ʧʨʦʣʝʪ ʩʢʣʘʜʘ, ɺʩ = 30 ʤ; 

ŭ ï ʨʘʟʤʝʨ ʩʝʯʝʥʠʷ ʩʧʣʦʰʥʳʭ ʞʝʣʝʟʦʙʝʪʦʥʥʳʭ ʢʦʣʦʥʥ ʜʣʷ ʦʜʥʦʵʪʘʞʥʳʭ 

ʩʢʣʘʜʩʢʠʭ ʟʜʘʥʠʡ ʩ ʢʨʘʥʘʤʠ ŭ = 0,8 ʤ, ʙʝʟ ʢʨʘʥʦʚ ŭ = 0,5 ʤ.                                        

ʐʠʨʠʥʘ ʰʪʘʙʝʣʷ ʧʦʚʝʨʭʫ 

4,22
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ɼʣʠʥʘ ʰʪʘʙʝʣʷ ʦʧʨʝʜʝʣʷʝʪʩʷ ʠʟ ʨʘʩʯʝʪʥʦʡ ʚʤʝʩʪʠʤʦʩʪʠ ʩʢʣʘʜʘ: 

72
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ɼʣʠʥʘ ʢʨʳʪʦʛʦ ʩʢʣʘʜʘ ʢʨʘʪʥʘ 12. 
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ʇʨʠ ʦʙʩʣʫʞʠʚʘʥʠʠ ʩʢʣʘʜʘ ʣʝʥʪʦʯʥʳʤʠ ʢʦʥʚʝʡʝʨʘʤʠ ʦʪʩʳʧʘʝʪʩʷ 

ʄ-ʦʙʨʘʟʥʳʡ ʰʪʘʙʝʣʴ. ʆʙʲʝʤ ʪʘʢʦʛʦ ʰʪʘʙʝʣʷ ʦʧʨʝʜʝʣʷʶʪ ʧʦ ʬʦʨʤʫʣʝ 
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3
. 

ʂʦʵʬʬʠʮʠʝʥʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʤʝʩʪʠʤʦʩʪʠ ʩʢʣʘʜʘ 

4,0148235985ɡ ==ʂ . 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚʤʝʩʪʠʤʦʩʪʠ ʩʢʣʘʜʘ ʧʨʠ ʣʝʥʪʦʯʥʦʤ ʢʦʥ-

ʚʝʡʝʨʝ ʫʭʫʜʰʘʝʪʩʷ ʠ ʩʦʩʪʘʚʣʷʝʪ 4,0ɡ=ʂ  ʚʦʟʤʦʞʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʠ 

ʤʦʩʪʦʚʦʤ ʢʨʘʥʝ. 

 

ɿɸɼɸʏɸ 1.7.  

ʈʘʩʯʝʪ ʩʠʣʦʩʥʦʛʦ ʩʢʣʘʜʘ ʜʣʷ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ. 

ʀʩʭʦʜʥʳʝ ʜʘʥʥʳʝ: 

- ʨʘʩʯʝʪʥʳʡ ʛʨʫʟʦʧʦʪʦʢ ʧʦ ʧʨʠʙʳʪʠʶ ʧ
cQ  = 200 ʪ; 

- ʩʨʦʢ ʭʨʘʥʝʥʠʷ ʛʨʫʟʘ ʥʘ ʩʢʣʘʜʝ tʭʨ = 3 ʩʫʪʦʢ; 

- ʛʨʫʟ ʭʨʘʥʠʪʩʷ ʚ ʩʪʘʣʴʥʳʭ ʩʠʣʦʩʘʭ ʩ Dc = 3,3 ʤ; 

- ʚʳʩʦʪʘ ʩʠʣʦʩʘ, ʅʩ = 9 ʤ,  

- ʦʙʲʝʤʥʘʷ ʤʘʩʩʘ ɔ = 0,8 ʪ/ʤ
3
 (ʨʠʩʫʥʦʢ 1.8). 



30 

 

 

ʈʠʩʫʥʦʢ 1.8 ï ʇʨʠʤʝʨ ʢʦʤʧʦʥʦʚʢʠ ʩʢʣʘʜʦʚ ʠʟ ʪʠʧʦʚʳʭ ʩʝʢʮʠʡ ʩʠʣʦʩʥʳʭ 

ʢʦʨʧʫʩʦʚ 

 

ʈʝʰʝʥʠʝ. 

ɺʤʝʩʪʠʤʦʩʪʴ ʩʠʣʦʩʥʦʛʦ ʩʢʣʘʜʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ 

 ʪ. 

ʇʦʣʫʯʝʥʥʦʝ ʟʥʘʯʝʥʠʝ ʚʤʝʩʪʠʤʦʩʪʠ ʧʨʠʥʠʤʘʝʤ ʙʣʠʟʢʠʤ ʢ ʪʠʧʦʚʦʤʫ, ʪ.ʝ. 

Vʩʢʣ = 1000 ʪ. 

ɺʤʝʩʪʠʤʦʩʪʴ ʦʜʥʦʛʦ ʩʠʣʦʩʘ: 

 ʪ. 

ʂʦʣʠʯʝʩʪʚʦ ʩʠʣʦʩʦʚ: 

 ʩʠʣʦʩʦʚ. 

ʉʠʣʦʩʥʳʝ ʩʢʣʘʜʳ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʩʦʩʪʦʷʪ ʠʟ ʪʠʧʦʚʳʭ ʩʝʢʮʠʡ, 

ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚ ʜʚʘ ʨʷʜʘ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦ ʦʩʠ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʛʦ ʧʫʪʠ 

(ʨʠʩʫʥʦʢ 1.8). 

ʇʘʨʘʤʝʪʨʳ ʩʢʣʘʜʘ ʧʦ ʨʠʩʫʥʢʫ 1.8, ʘ: 

 ʤ; 

 ʤ; 

 ʤ. 

ʇʘʨʘʤʝʪʨʳ ʩʢʣʘʜʘ ʧʦ ʨʠʩʫʥʢʫ 1.8, ʙ: 

 ʤ; 


