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1.1 ʇʨʦʮʝʩʩ ʚʧʫʩʢʘ 

 

ɺ ʘʚʪʦʪʨʘʢʪʦʨʥʳʭ ʜʚʠʛʘʪʝʣʷʭ ʚʧʫʩʢʥʦʡ ʢʣʘʧʘʥ ʦʪʢʨʳʚʘʝʪʩʷ ʥʘ 5ð20Á 

ʨʘʥʴʰʝ (ʧʦ ʫʛʣʫ ʧʦʚʦʨʦʪʘ ʢʦʣʝʥʯʘʪʦʛʦ ʚʘʣʘ), ʯʝʤ ʧʦʨʰʝʥʴ ʜʦʩʪʠʛʥʝʪ ɺʄʊ, ʘ 

ʟʘʢʨʳʚʘʝʪʩʷ ʥʘ 40ð70Á ʧʦʟʞʝ ʧʨʠʭʦʜʘ ʧʦʨʰʥʷ ʚ ʅʄʊ. 

ɺʧʫʩʢ ʛʦʨʶʯʝʡ ʩʤʝʩʠ ʚ ʮʠʣʠʥʜʨ ʯʝʪʳʨʝʭʪʘʢʪʥʦʛʦ ʢʘʨʙʶʨʘʪʦʨʥʦʛʦ 

ʜʚʠʛʘʪʝʣʷ ʩʦʚʝʨʰʘʝʪʩʷ ʧʨʠ ʜʘʚʣʝʥʠʠ ʨʘ ð 0,075 õ 0,095 ʄʇʘ. ɿʥʘʯʝʥʠʝ ʜʘʚʣʝʥʠʷ 

ʨʘ ʟʘʚʠʩʠʪ ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ ʦʪ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʚʧʫʩʢʥʦʡ ʩʠʩʪʝʤʳ. ʏʝʤ ʦʥʦ 

ʙʦʣʴʰʝ, ʪʝʤ ʤʝʥʴʰʝ ʨʘ. ʅʘ ʟʥʘʯʝʥʠʝ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʚʧʫʩʢʥʦʡ ʩʠʩʪʝʤʳ ʚʣʠʷʶʪ 

ʢʦʥʩʪʨʫʢʮʠʷ ʠ ʪʝʭʥʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʚʦʟʜʫʭʦʦʯʠʩʪʠʪʝʣʷ, ʢʘʨʙʶʨʘʪʦʨʘ ʠ 

ʚʧʫʩʢʥʦʛʦ ʪʨʫʙʦʧʨʦʚʦʜʘ (ʩʝʯʝʥʠʝ ʠ ʜʣʠʥʘ ʪʨʫʙʦʧʨʦʚʦʜʘ, ʯʠʩʣʦ ʢʦʣʝʥ ʠ ʠʭ ʨʘʜʠʫʩ, 

ʢʘʯʝʩʪʚʦ ʧʦʚʝʨʭʥʦʩʪʠ ʚʥʫʪʨʝʥʥʠʭ ʩʪʝʥʦʢ ʪʨʫʙʦʧʨʦʚʦʜʘ). 

ʇʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʘʨʙʶʨʘʪʦʨʥʳʤʠ ʜʚʠʛʘʪʝʣʷʤʠ ʚ ʜʠʟʝʣʷʭ ʧʨʠ ʪʦʡ ʞʝ ʯʘʩʪʦʪʝ 

ʚʨʘʱʝʥʠʷ ʜʘʚʣʝʥʠʝ ʨʘ ʥʝʩʢʦʣʴʢʦ ʚʳʰʝ ʚʩʣʝʜʩʪʚʠʝ ʪʦʛʦ, ʯʪʦ ʠʭ ʚʧʫʩʢʥʘʷ ʩʠʩʪʝʤʘ 

ʠʤʝʝʪ ʤʝʥʴʰʝʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ. 

ɺ ʜʚʫʭʪʘʢʪʥʳʭ ʜʚʠʛʘʪʝʣʷʭ, ʥʝ ʠʤʝʶʱʠʭ ʥʘʛʥʝʪʘʪʝʣʝʡ, ʜʘʚʣʝʥʠʝ ʨʘ ʨʘʚʥʦ 

ʘʪʤʦʩʬʝʨʥʦʤʫ ʨ0, ʘ ʚ ʜʚʠʛʘʪʝʣʷʭ, ʨʘʙʦʪʘʶʱʠʭ ʩ ʥʘʛʥʝʪʘʪʝʣʝʤ, ʪʦ ʝʩʪʴ ʩ ʥʘʜʜʫʚʦʤ, 

ʦʥʦ ʚʳʰʝ ʘʪʤʦʩʬʝʨʥʦʛʦ ʠ ʨʘʚʥʝ̫ʪʩʷ ʜʘʚʣʝʥʠʶ ʥʘʜʜʫʚʘ ʨʢ. 

ɻʘʟ (ʛʦʨʶʯʘʷ ʩʤʝʩʴ ʠʣʠ ʚʦʟʜʫʭ), ʧʦʩʪʫʧʘʶʱʠʡ ʚ ʮʠʣʠʥʜʨ ʜʚʠʛʘʪʝʣʷ, 

ʩʦʧʨʠʢʘʩʘʷʩʴ ʩ ʛʦʨʯ̫ʠʤʠ ʩʪʝʥʢʘʤʠ ʚʧʫʩʢʥʦʛʦ ʪʨʫʙʦʧʨʦʚʦʜʘ ʠ ʢʣʘʧʘʥʦʚ, 

ʧʦʜʦʛʨʝʚʘʝʪʩʷ. ʇʦʜʦʛʨʝʚ ʚʥʦʚʴ ʧʦʩʪʫʧʠʚh ʝʛʦ ʛʘʟʘ ʧʨʦʜʦʣʞʘʝʪʩʷ ʚ ʮʠʣʠʥʜʨʝ 

ʜʚʠʛʘʪʝʣʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʝʨʝʤʝʰʠʚʘʥʠʷ ʛʘʟʘ ʩ ʦʩʪʘʪʢʘʤʠ ʦʪʨʘʙʦʪʘʚʰʠʭ ʛʘʟʦʚ ʠ 

ʩʦʧʨʠʢʦʩʥʦʚʝʥʠʷ ʩ ʛʦʨʷʯʠʤʠ ʩʪʝʥʢʘʤʠ ʮʠʣʠʥʜʨʘ ʠ ʩ ʜʥʠʱʝʤ ʧʦʨʰʥʷ. 

ʊʝʤʧʝʨʘʪʫʨʘ ʊʘ ʛʘʟʘ, ʥʘʭʦʜʷʱʝʛʦʩʷ ʚ ʮʠʣʠʥʜʨʝ ʚ ʢʦʥʮʝ ʚʧʫʩʢʘ, ʜʣʷ 

ʯʝʪʳʨʝʭʪʘʢʪʥʳʭ ʜʚʠʛʘʪʝʣʝʡ ʥʘʭʦʜʠʪʩʷ ʚ ʧʨʝʜʝʣʘʭ 330 õ 390ʂ, ʘ ʜʣʷ ʜʚʫʭʪʘʢʪʥʳʭ 

ð ʚ ʧʨʝʜʝʣʘʭ 330 õ 350ʂ. ʋ ʜʠʟʝʣʝʡ ʦʥʘ ʦʙʳʯʥʦ ʤʝʥʴʰʝ, ʯʝʤ ʫ ʢʘʨʙʶʨʘʪʦʨʥʳʭ 

ʜʚʠʛʘʪʝʣʝʡ. 
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ʂʦʣʠʯʝʩʪʚʦ ʛʦʨʶʯʝʡ ʩʤʝʩʠ (ʠʣʠ ʚʦʟʜʫʭʘ), ʧʦʩʪʫʧʠʚʰʝʡ ʚ ʮʠʣʠʥʜʨ 

ʜʚʠʛʘʪʝʣʷ ʚʦ ʚʨʝʤʷ ʧʨʦʮʝʩʩʘ ʥʘʧʦʣʥʝʥʠʷ ʠ ʦʩʪʘʚʰʝʡʩʷ ʚ ʮʠʣʠʥʜʨʝ ʢ ʤʦʤʝʥʪʫ 

ʟʘʢʨʳʪʠʷ ʚʧʫʩʢʥʦʛʦ ʢʣʘʧʘʥʘ, ʥʘʟʳʚʘʶʪ ʟʘʨʷʜʦʤ ʮʠʣʠʥʜʨʘ. ʈʘʟʣʠʯʘʶʪ 

ʜʝʡʩʪʚʠʪʝʣʴʥʳʡ ʠ ʪʝʦʨʝʪʠʯʝʩʢʠʡ ʟʘʨʷʜ ʮʠʣʠʥʜʨʘ. 

ʇʦʜ ʜʝʡʩʪʚʠʪʝʣʴʥʳʤ ʟʘʨʷʜʦʤ Gʜ ʧʦʥʠʤʘʶʪ ʟʘʨʷʜ, ʢʦʪʦʨʳʡ ʬʘʢʪʠʯʝʩʢʠ 

ʧʦʩʪʫʧʠʣ ʚ ʮʠʣʠʥʜʨ ʜʚʠʛʘʪʝʣʷ ʠ ʦʩʪʘʣʩʷ ʚ ʥʝʤ. 

ʇʦʜ ʪʝʦʨʝʪʠʯʝʩʢʠʤ ʟʘʨʷʜʦʤ Gʪ ʧʦʥʠʤʘʶʪ ʟʘʨʷʜ, ʢʦʪʦʨʳʡ ʤʦʞʝʪ 

ʧʦʤʝʩʪʠʪʴʩʷ ʚ ʨʘʙʦʯʝʤ ʦʙʲʝʤʝ ʮʠʣʠʥʜʨʘ Vh, ʧʨʠ ʜʘʚʣʝʥʠʠ ʠ ʪʝʤʧʝʨʘʪʫʨʝ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʨ0 ʠ ʊ0 (ʧʨʠ ʨʘʩʯʝʪʘʭ ʧʨʠʥʠʤʘʶʪ ʨ0 = 0,1 ʄʇʘ, ʘ ʊ0 = 288ʂ). 

 ɺ ʜʚʠʛʘʪʝʣʷʭ, ʨʘʙʦʪʘʶʱʠʭ ʙʝʟ ʥʘʜʜʫʚʘ, ʜʝʡʩʪʚʠʪʝʣʴʥʳʡ ʟʘʨʷʜ ʤʝʥʴʰʝ 

ʪʝʦʨʝʪʠʯʝʩʢʦʛʦ. ʊʘʢʦʝ ʧʦʣʦʞʝʥʠʝ ʦʙʫʩʣʦʚʣʠʚʘʝʪʩʷ ʩʦʧʨʦʪʠʚʣʝʥʠʝʤ ʚʧʫʩʢʥʦʡ 

ʩʠʩʪʝʤʳ, ʘ ʪʘʢʞʝ ʫʤʝʥʴʰʝʥʠʝʤ ʬʘʢʪʠʯʝʩʢʦʡ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʚʧʫʩʢʘ ʠʟ-ʟʘ 

ʨʘʩʰʠʨʝʥʠʷ ʦʩʪʘʪʦʯʥʳʭ ʛʘʟʦʚ. ʕʪʠ ʛʘʟʳ ʧʨʝʧʷʪʩʪʚʫʶʪ ʥʘʧʦʣʥʝʥʠʶ ʮʠʣʠʥʜʨʘ ʜʦ 

ʪʝʭ ʧʦʨ, ʧʦʢʘ ʦʥʠ ʥʝ ʨʘʩʰʠʨʷʶʪʩʷ ʠ ʠʭ ʜʘʚʣʝʥʠʝ ʨr ʥʝ ʩʪʘʥʝʪ ʨʘʚʥʳʤ ʨʘ. ʂʨʦʤʝ 

ʪʦʛʦ, ʚ ʧʨʦʮʝʩʩʝ ʥʘʧʦʣʥʝʥʠʷ ʟʘʨʷʜ ʥʘʛʨʝʚʘʝʪʩʷ ʦʪ ʩʪʝʥʦʢ ʮʠʣʠʥʜʨʘ ʠ ʜʥʠʱʘ 

ʧʦʨʰʥʷ, ʩʤʝʰʠʚʘʷʩʴ ʩ ʦʩʪʘʪʦʯʥʳʤʠ ʛʘʟʘʤʠ.   ɺ   ʨʝʟʫʣʴʪʘʪʝ   ʦʙʲʝʤ ʝʛʦ 

ʫʚʝʣʠʯʠʚʘʝʪʩʷ. 

ʉʪʝʧʝʥʴ ʟʘʧʦʣʥʝʥʠʷ ʮʠʣʠʥʜʨʘ ʜʚʠʛʘʪʝʣʷ ʛʦʨʶʯʝʡ ʩʤʝʩʴʶ ʠʣʠ ʚʦʟʜʫʭʦʤ 

ʦʮʝʥʠʚʘʝʪʩʷ ʢʦʬɻʬʠʮʠʝʥʪʦʤ ʥʘʧʦʣʥʝʥʠʷ ɖɡ, ʢʦʪʦʨʳʡ ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʦʪʥʦʰʝʥʠʝ 

ʜʝʡʩʪʚʠʪʝʣʴʥʦʛʦ ʟʘʨʷʜʘ Gʜ ʢ ʪʝʦʨʝʪʠʯʝʩʢʦʤʫ Gʪ,  

 

ʊ

ɼ

G

G
=uh , (1.1) 

 

ʂʦʵʬʬʠʮʠʝʥʪ ʥʘʧʦʣʥʝʥʠʷ ʟʘʚʠʩʠʪ ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ ʦʪ ʜʘʚʣʝʥʠʷ ʠ 

ʪʝʤʧʝʨʘʪʫʨʳ ʛʘʟʦʚ ʚ ʢʦʥʮʝ ʚʧʫʩʢʘ, ʯʘʩʪʦʪʳ ʚʨʘʱʝʥʠʷ ʠ ʥʘʛʨʫʟʢʠ ʜʚʠʛʘʪʝʣʷ. 

ɽʩʣʠ ʧʨʠ ʚʧʫʩʢʝ ʜʘʚʣʝʥʠʝ ʛʘʟʦʚ ʫʚʝʣʠʯʠʪʴ, ʘ ʠʭ ʪʝʤʧʝʨʘʪʫʨʫ ʫʤʝʥʴʰʠʪʴ, ʪʦ 

ʢʦʵʬʬʠʮʠʝʥʪ ʥʘʧʦʣʥʝʥʠʷ ʚʦʟʨʘʩʪʝʪ. ʆʜʥʘʢʦ ʜʣʷ ʢʘʨʙʶʨʘʪʦʨʥʳʭ ʜʚʠʛʘʪʝʣʝʡ 

ʫʤʝʥʴʰʝʥʠʝ ʊʘ ʥʝ ʚʩʝʛʜʘ ʮʝʣʝʩʦʦʙʨʘʟʥʦ, ʪʘʢ ʢʘʢ ʧʨʠ ʥʝʜʦʩʪʘʪʦʯʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ 

ʛʘʟʦʚ ʚ ʧʨʦʮʝʩʩʝ ʚʧʫʩʢʘ ʪʦʧʣʠʚʦ ʢʦʥʜʝʥʩʠʨʫʝʪʩʷ ʠ ʝʛʦ ʩʛʦʨʘʥʠʝ ʫʭʫʜʰʘʝʪʩʷ. ʉ 



 6 

ʫʚʝʣʠʯʝʥʠʝʤ ʯʘʩʪʦʪʳ ʚʨʘʱʝʥʠʷ ʢʦʣʝʥʯʘʪʦʛʦ ʚʘʣʘ ʜʚʠʛʘʪʝʣʷ ʢʦɻ ʬʬʠʮʠʝʥʪ 

ʥʘʧʦʣʥʝʥʠʷ ʧʦʥʠʞʘʝʪʩʷ ʠʟ-ʟʘ ʩʦʢʨʘʱʝʥʠʷ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʚʧʫʩʢʘ. 

ʂʦʵʬʬʠʮʠʝʥʪ ʥʘʧʦʣʥʝʥʠʷ ʤʦʞʥʦ ʫʚʝʣʠʯʠʪʴ ʧʨʠʤʝʥʝʥʠʝʤ ʥʘʜʜʫʚʘ, 

ʧʨʘʚʠʣʴʥʳʤ ʚʳʙʦʨʦʤ  ʤʦʤʝʥʪʦʚ ʦʪʢʨʳʪʠʷ ʠ ʟʘʢʨʳʪʠʷ ʚʧʫʩʢʥʦʛʦ ʢʣʘʧʘʥʘ (ʬʘʟ 

ʛʘʟʦʨʘʩʧʨʝʜʝʣʝʥʠʷ), ʫʚʝʣʠʯʝʥʠʝʤ ʚʳʩʦʪʳ ʧʦʜʲʝʤʘ ʚʧʫʩʢʥʦʛʦ ʢʣʘʧʘʥʘ ʠ ʝʛʦ 

ʧʨʦʭʦʜʥʦʛʦ ʩʝʯʝʥʠʷ. ɺ ʩʦʚʨʝʤʝʥʥʳʭ ʘʚʪʦʪʨʘʢʪʦʨʥʳʭ ʜʚʠʛʘʪʝʣʷʭ ʢʦʵʬʬʠʮʠʝʥʪ 

ʥʘʧʦʣʥʝʥʠʷ ɖɡ, ʧʨʠ ʯʘʩʪʦʪʝ ʚʨʘʱʝʥʠʷ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ  ʤʘʢʩʠʤʘʣʴʥʦʡ 

ʤʦʱʥʦʩʪʠ, ʠʤʝʝʪ ʩʣʝʜʫʶʱʠʝ ʟʥʘʯʝʥʠʷ:                                                                                                                                                        

ʜʣʷ ʯʝʪʳʨʝʭʪʘʢʪʥʳʭ ʢʘʨʙʶʨʘʪʦʨʥʳʭ ʜʚʠʛʘʪʝʣʝʡ............................0,75 ð 0,85 

ʜʣʷ ʯʝʪʳʨʝʭʪʘʢʪʥʳʭ  ʜʠʟʝʣʝʡ.............................................................0,80 ð 0,90 

ʜʣʷ ʜʚʫʭʪʘʢʪʥʳʭ ʜʚʠʛʘʪʝʣʝʡ ééééééééééééééé.0,55 ð 0,70 

ɼʚʠʛʘʪʝʣʠ, ʨʘʙʦʪʘʶʱʠʝ ʩ ʥʘʜʜʫʚʦʤ, ʠʤʝʶʪ ʙʦʣʝʝ ʚʳʩʦʢʠʝ ʟʥʘʯʝʥʠʷ 

ʢʦʵʬʬʠʮʠʝʥʪʘ ʥʘʧʦʣʥʝʥʠʷ, ʥʘʧʨʠʤʝʨ ʜʣʷ ʜʠʟʝʣʷ ʉʄɼ - 14 ʙʝʟ ʥʘʜʜʫʚʘ ɖɡ = 0,85, ʘ 

ʧʨʠ ʥʘʜʜʫʚʝ (ʨʢ = 0,13 ʄʇʘ) ɖɡ = 0,99. 

 

1.2 ʇʨʦʮʝʩʩ ʩʞʘʪʠʷ 

 

ʆʩʥʦʚʥʦʝ ʥʘʟʥʘʯʝʥʠʝ ʧʨʦʮʝʩʩʘ ʩʞʘʪʠʷ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦʙʳ ʩʦʟʜʘʪʴ 

ʫʩʣʦʚʠʷ, ʩʧʦʩʦʙʩʪʚʫʁʱʠʝ ʚʦʟʤʦʞʥʦ ʣʫʯʰʝʤʫ ʩʛʦʨʘʥʠʶ ʛʦʨʶʯʝʡ ʩʤʝʩʠ. 

ʇʨʦʮʝʩʩ ʩʞʘʪʠʷ ʧʨʦʪʝʢʘʝʪ ʚ ʫʩʣʦʚʠʷʭ ʥʝʧʨʝʨʳʚʥʦʛʦ ʠʟʤʝʥʝʥʠʷ 

ʪʝʤʧʝʨʘʪʫʨʳ ʟʘʨʷʜʘ ʠ ʪʝʧʣʦʦʙʤʝʥʘ ʤʝʞʜʫ ʟʘʨʷʜʦʤ, ʩʪʝʥʢʘʤʠ ʮʠʣʠʥʜʨʘ ʠ ʜʥʠʱʝʤ 

ʧʦʨʰʥʷ. 

ɺ ʥʘʯʘʣʝ ʩʞʘʪʠʷ, ʧʨʠ ʫʩʪʘʥʦʚʠʚʰʝʤʩʷ ʪʝʧʣʦʚʦʤ ʨʝʞʠʤʝ ʜʚʠʛʘʪʝʣʷ, 

ʪʝʤʧʝʨʘʪʫʨʘ ʟʘʨʷʜʘ ʥʠʞʝ ʪʝʤʧʝʨʘʪʫʨʳ ʩʪʝʥʦʢ ʮʠʣʠʥʜʨʘ ʠ ʜʥʠʱʘ ʧʦʨʰʥʷ, ʧʦʵʪʦʤʫ 

ʟʘʨʷʜ ʧʦʜʦʛʨʝʚʘʝʪʩʷ ʧʨʠ ʩʦʧʨʠʢʦʩʥʦʚʝʥʠʠ ʩ ʥʠʤʠ. ɼʘʣʴʥʝʡʰʝʝ ʩʞʘʪʠʝ ʟʘʨʷʜʘ 

ʧʨʠʚʦʜʠʪ ʢ ʧʦʚʳʰʝʥʠʶ ʝʛʦ ʪʝʤʧʝʨʘʪʫʨʳ, ʚ ʨʝʟʫʣʪɹʘʪʝ ʯʝʛʦ ʪʝʧʣʦ ʧʝʨʝʜʘʝʪʩʷ ʦʪ 

ʟʘʨʷʜʘ ʢ ʩʪʝʥʢʘʤ ʮʠʣʠʥʜʨʘ ʠ ʢ ʜʥʠʱʫ ʧʦʨʰʥʷ. ʇʦʵʪʦʤʫ ʧʨʦʮʝʩʩ ʩʞʘʪʠʷ 

ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʧʦʣʠʪʨʦʧʥʳʤ (ʧʨʠ ʢʦʪʦʨʦʤ ʫʜʝʣʴʥʘʷ ʪʝʧʣʦʝʤʢʦʩʪʴ ʩʠʩʪʝʤʳ 

(ʪʝʣʘ) ʦʩʪʘʝʪʩʷ ʥʝʠʟʤʝʥʥʦʡ) ʠʟʤʝʥʝʥʠʝʤ ʧʘʨʘʤʝʪʨʦʚ ʟʘʨʷʜʘ. 
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ɺ ʢʦʥʮʝ ʩʞʘʪʠʷ ʫ ʢʘʨʙʶʨʘʪʦʨʥʳʭ ʜʚʠʛʘʪʝʣʝʡ ʜʘʚʣʝʥʠʝ ʨʩ = 0,7 õ 2,0 ʄʇʘ ʠ 

ʪʝʤʧʝʨʘʪʫʨʘ ʊʩ = 500 õ 700ʂ, ʘ ʫ ʜʠʟʝʣʝʡ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 3,5 õ 4,0 ʄʇʘ ʠ 750 õ 

950 ʂ 

 

1.3 ʇʨʦʮʝʩʩ ʩʛʦʨʘʥʠʷ (ʦʙʱʠʝ ʧʦʣʦʞʝʥʠʷ) 

 

ʉʛʦʨʘʥʠʝ ʪʦʧʣʠʚʘ ð ʙʳʩʪʨʦ ʧʨʦʪʝʢʘʶʱʠʡ ʦʢʠʩʣʠʪʝʣʴʥʳʡ ʧʨʦʮʝʩʩ, 

ʩʦʧʨʦʚʦʞʜʘʶʱʠʡʩʷ ʚʳʜʝʣʝʥʠʝʤ ʪʝʧʣʦʪʳ ʠ ʠʟʣʫʯʝʥʠʝʤ ʩʚʝʪʘ. ʇʨʠ ʩʛʦʨʘʥʠʠ 

ʪʦʧʣʠʚʘ ʚ ʮʠʣʠʥʜʨʘʭ ʘʚʪʦʪʨʘʢʪʦʨʥʳʭ ʜʚʠʛʘʪʝʣʝʡ ʘʪʦʤʳ ʫʛʣʝʨʦʜʘ ʠ ʚʦʜʦʨʦʜʘ, 

ʦʙʨʘʟʫʶʱʠʝ ʤʦʣʝʢʫʣʳ ʪʦʧʣʠʚʘ, ʩʦʝʜʠʥʷʶʪʩʷ ʩ ʢʠʩʣʦʨʦʜʦʤ ʚʦʟʜʫʭʘ. 

ʉʨʘʚʥʠʪʝʣʴʥʦ ʙʦʣʴʰʦʡ ʢʦʵʬʬʠʮʠʝʥʪ ʠʟʙʳʪʢʘ ʚʦʟʜʫʭʘ ʫ ʜʠʟʝʣʝʡ 

ʦʙʲʷʩʥʷʝʪʩʷ ʤʝʥʝʝ ʙʣʘʛʦʧʨʠʷʪʥʳʤʠ ʫʩʣʦʚʠʷʤʠ ʩʤʝʩʝʦʙʨʘʟʦʚʘʥʠʷ; ʜʠʟʝʣʠ ʥʝ 

ʠʤʝʶʪ ʩʧʝʮʠʘʣʴʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ ʜʣʷ ʩʤʝʰʠʚʘʥʠʷ ʪʦʧʣʠʚʘ ʩ ʚʦʟʜʫʭʦʤ ʚʥʝ 

ʮʠʣʠʥʜʨʘ, ʢʨʦʤʝ ʪʦʛʦ, ʚʨʝʤʷ, ʦʪʚʦʜʠʤʦʝ ʫ ʥʠʭ ʥʘ ʩʤʝʩʝʦʙʨʘʟʦʚʘʥʠʝ, ʚ 40ð50 ʨʘʟ 

ʤʝʥʴʰʝ, ʯʝʤ ʫ ʢʘʨʙʶʨʘʪʦʨʥʳʭ ʜʚʠʛʘʪʝʣʝʡ. 

ʇʨʠ ʩʛʦʨʘʥʠʠ 1 ʢʛ ʞʠʜʢʦʛʦ (ʠʣʠ 1 ʤʦʣʷ ʛʘʟʦʦʙʨʘʟʥʦʛʦ) ʪʦʧʣʠʚʘ ʛʘʟʘʤ ʤʦʞʝʪ 

ʙʳʪʴ ʩʦʦʙʱʝʥʦ ʢʦʣʠʯʝʩʪʚʦ ʪʝʧʣʦʪʳ, ʨʘʚʥʦʝ ʥʠʟʰʝʡ ʪʝʧʣʦʪʝ ʩʛʦʨʘʥʠʷ ʪʦʧʣʠʚʘ Qʥ, 

ʘ ʚ ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʠ ʛʘʟʘʤ ʩʦʦʙʱʘʝʪʩʷ ʪʦʣʴʢʦ ʯʘʩʪʴ ʵʪʦʡ ʪʝʧʣʦʪʳ ɝQʥ, ʛʜʝ ɝ ð 

ʢʦʵʬʬʠʮʠʝʥʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʝʧʣʦʪʳ, ʫʯʠʪʳʚʘʶʱʠʡ ʧʦʪʝʨʠ ʪʝʧʣʘ ʚ 

ʦʭʣʘʞʜʘʶʱʫʶ ʩʨʝʜʫ ʧʨʠ ʜʦʛʦʨʘʥʠʠ ʪʦʧʣʠʚʘ ʚ ʧʨʦʮʝʩʩʝ ʨʘʩʰʠʨʝʥʠʷ ʠ ʚʩʣʝʜʩʪʚʠʝ 

ʜʠʩʩʦʮʠʘʮʠʠ ʛʘʟʦʚ. ɼʣʷ ʢʘʨʙʶʨʘʪʦʨʥʳʭ ʜʚʠʛʘʪʝʣʝʡ ʢʦʵʬʬʠʮʠʝʥʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʪʝʧʣʦʪʳ ʠʟʤʝʥʷʝʪʩʷ ʚ ʧʨʝʜʝʣʘʭ 0,80 õ 0,95, ʜʣʷ ʜʠʟʝʣʝʡ 0,70 õ 0,90. 

ʏʝʤ ʚʳʰʝ ʠʩʧʘʨʷʝʤʦʩʪʴ ʪʦʧʣʠʚʘ, ʯʝʤ ʩʦʚʝʨʰʝʥʥʝʝ ʧʨʦʮʝʩʩ ʩʤʝʩʝ-

ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʯʝʤ ʙʦʣʴʰʝ ʩʢʦʨʦʩʪʴ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʬʨʦʥʪʘ ʧʣʘʤʝʥʠ, ʪʝʤ ʚʳʰʝ 

ʢʦʵʬʬʠʮʠʝʥʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʝʧʣʦʪʳ. 

ʇʨʦʮʝʩʩ ʩʛʦʨʘʥʠʷ ʚ ʢʘʨʙʶʨʘʪʦʨʥʳʭ ʜʚʠʛʘʪʝʣʷʭ. 

ʅʘ ʨʠʩʫʥʢʝ 1.1 ʠʟʦʙʨʘʞʝʥʘ ʠʥʜʠʢʘʪʦʨʥʘʷ ʜʠʘʛʨʘʤʤʘ ʢʘʨʙʶʨʘʪʦʨʥʦʛʦ 

ʜʚʠʛʘʪʝʣʷ, ʧʦʩʪʨʦʝʥʥʘʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʫʛʣʘ ʧʦʚʦʨʦʪʘ ʢʦʣʝʥʯʘʪʦʛʦ ʚʘʣʘ. ʊʦʯʢʘ 

m ʥʘ ʜʠʘʛʨʘʤʤʝ ʨʘʩʧʦʣʦʞʝʥʘ ʟʘ ɗÁ ʜʦ ɺʄʊ. ʠ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʤʦʤʝʥʪʫ ʟʘʞʠʛʘʥʠʷ. 

ʋʛʦʣ ɗÁ ʥʘʟʳʚʘʶʪ ʫʛʣʦʤ ʦʧʝʨʝʞʝʥʠʷ ʟʘʞʠʛʘʥʠʷ. 
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ʈʠʩʫʥʦʢ 1.1 - ʈʘʟʚʝʨʥʫʪʘʷ ʠʥʜʠʢʘʪʦʨʥʘʷ ʜʠʘʛʨʘʤʤʘ ʢʘʨʙʶʨʘʪʦʨʥʦʛʦ ʜʚʠʛʘʪʝʣʷ. 

 

ɺ ʪʝʯʝʥʠʝ ʥʝʢʦʪʦʨʦʛʦ ʧʨʦʤʝʞʫʪʢʘ ʚʨʝʤʝʥʠ (ʥʘ ʠʥʜʠʢʘʪʦʨʥʦʡ ʜʠʘʛʨʘʤʤʝ 

ʤʝʞʜʫ ʪʦʯʢʘʤʠ m ʧ n) ʟʘʢʦʥ ʠʟʤʝʥʝʥʠʷ ʜʘʚʣʝʥʠʷ ʚ ʮʠʣʠʥʜʨʝ ʦʩʪʘʝʪʩʷ ʦʜʥʠʤ ʠ ʪʝʤ 

ʞʝ. ɺ ʵʪʦʪ ʧʝʨʠʦʜ ð ʧʝʨʠʦʜ ʩʢʨʳʪʦʛʦ ʩʛʦʨʘʥʠʷ ʚ ʩʤʝʩʠ ʫ ʵʣʝʢʪʨʦʜʦʚ ʩʚʝʯʠ 

ʚʦʟʥʠʢʘʶʪ ʦʯʘʛʠ ʛʦʨʝʥʠʷ ʠ ʚʦ ʚʩʝʤ ʦʙʲʝʤʝ ʩʤʝʩʠ ʧʨʦʪʝʢʘʶʪ ʭʠʤʠʯʝʩʢʠʝ ʠ 

ʪʝʧʣʦʚʳʝ ʧʨʦʮʝʩʩʳ, ʧʦʜʛʦʪʘʚʣʠʚʘʶʱʠʝ ʩʤʝʩʴ ʢ ʩʛʦʨʘʥʠʶ. ʊʝʧʣʦʪʘ, 

ʚʳʜʝʣʷʶʱʘʷʩʷ ʧʨʠ ʵʪʦʤ, ʨʘʩʭʦʜʫʝʪʩʷ ʥʘ ʥʘʛʨʝʚ ʟʥʘʯʠʪʝʣʴʥʦʛʦ ʦʙʲʝʤʘ 

ʥʝʚʦʩʧʣʘʤʝʥʝʥʥʦʡ ʩʤʝʩʠ, ʧʦɻ ʪʦʤʫ ʥʘʨʘʩʪʘʥʠʝ ʜʘʚʣʝʥʠʷ ʠ ʪʝʤʧʝʨʘʪʫʨʘ ʛʘʟʦʚ 

ʥʝʚʝʣʠʢʠ. 

ɿʘʪʝʤ ʚʩʣʝʜʩʪʚʠʝ ʙʦʣʝʝ ʠʥʪʝʥʩʠʚʥʦʛʦ ʧʨʦʪʝʢʘʥʠʷ ʨʝʘʢʮʠʡ ʦʢʠʩʣʝʥʠʷ 

ʪʦʧʣʠʚʘ ʜʘʚʣʝʥʠʝ ʚ ʮʠʣʠʥʜʨʝ ʨʝʟʢʦ ʧʦʚʳʰʘʝʪʩʷ (ʥʘ ʠʥʜʠʢʘʪʦʨʥʦʡ ʜʠʘʛʨʘʤʤʝ 

ʤʝʞʜʫ ʪʦʯʢʘʤʠ n ʠ z) ʠ ʚʦʟʨʘʩʪʘʝʪ ʪʝʤʧʝʨʘʪʫʨʘ ʛʘʟʦʚ. ʕʪʦ ʚʪʦʨʦʡ ʧʝʨʠʦʜ ʧʨʦʮʝʩʩʘ 

ʩʛʦʨʘʥʠʷ, ʝʛʦ ʥʘʟʳʚʘʶʪ ʧʝʨʠʦʜʦʤ ʚʠʜʠʤʦʛʦ ʩʛʦʨʘʥʠʷ. 

ɺ ʪʦʯʢʝ z ʜʘʚʣʝʥʠʝ ʜʦʩʪʠʛʘʝʪ ʩʚʦʝʛʦ ʤʘʢʩʠʤʫʤʘ, ʠ ʢ ʵʪʦʤʫ ʤʦʤʝʥʪʫ 

ʦʩʥʦʚʥʘʷ ʯʘʩʪʴ ʪʦʧʣʠʚʘ ʩʛʦʨʘʝʪ. ɼʘʣʝʝ (ʥʘ ʠʥʜʠʢʘʪʦʨʥʦʡ ʜʠʘʛʨʘʤʤʝ ʟʘ ʪʦʯʢʦʡ z) 

ʧʨʦʠʩʭʦʜʠʪ ʩʛʦʨʘʥʠʝ ʪʦʧʣʠʚʘ, ʥʝ ʫʩʧʝʚʰʝʛʦ ʩʛʦʨʝʪʴ ʩʚʦʝʚʨʝʤʝʥʥʦ. ɺʩʣʝʜʩʪʚʠʝ 

ʪʦʛʦ, ʯʪʦ ʧʨʠ ʵʪʦʤ ʟʥʘʯʠʪʝʣʴʥʦ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʦʙʲʝʤ, ʜʘʚʣʝʥʠʝ ʛʘʟʦʚ ʚ ʮʠʣʠʥʜʨʝ 

ʫʤʝʥʴʰʘʝʪʩʷ. ʕʪʦʪ ʧʨʦʮʝʩʩ ʥʘʟʳʚʘʶʪ ʜʦʛʦʨʘʥʠʝʤ. 
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ɼʘʚʣʝʥʠʝ ʠ ʪʝʤʧʝʨʘʪʫʨʘ ʢʦʥʮʘ ʩʛʦʨʘʥʠʷ ʩʤʝʩʠ (ʪʦʯʢʘ z) ʠʤʝʶʪ ʧʨʠʤʝʨʥʦ 

ʩʣʝʜʫʶʱʠʝ ʟʥʘʯʝʥʠʷ: ʨz = 2,5 õ 4,5 ʄʇʘ ʠ ʊz = 2300 õ 2700 ʂ. 

ʉʢʦʨʦʩʪʴ ʥʘʨʘʩʪʘʥʠʷ ʜʘʚʣʝʥʠʷ ʚ ʧʝʨʠʦʜ ʚʠʜʠʤʦʛʦ ʩʛʦʨʘʥʠʷ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ 

ʧʦʚʳʰʝʥʠʝʤ ʜʘʚʣʝʥʠʷ ʥʘ 1Á ʧʦʚʦʨʦʪʘ ʢʦʣʝʥʯʘʪʦʛʦ ʚʘʣʘ. ʕʪʘ ʚʝʣʠʯʠʥʘ ʦʧʨʝʜʝʣʷʝʪ 

ʞʝʩʪʢʦʩʪʴ ʨʘʙʦʪʳ ʜʚʠʛʘʪʝʣʷ. ɼʣʷ ʢʘʨʙʶʨʘʪʦʨʥʦʛʦ ʜʚʠʛʘʪʝʣʷ ʦʥʘ ʥʝ ʜʦʣʞʥʘ 

ʧʨʝʚʳʰʘʪʴ 0,25 ʄʇʘ ʥʘ 1
0
 ʧʦʚʦʨʦʪʘ ʢʦʣʝʥʯʘʪʦʛʦ ʚʘʣʘ. ʈʘʙʦʪʘ ʜʚʠʛʘʪʝʣʷ ʩ 

ʞʝʩʪʢʦʩʪʴʶ, ʧʨʝʚʳʰʘʶʱʝʡ ʚʳʰʝʫʢʘʟʘʥʥʫʶ, ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʩʪʫʢʘʤʠ ʠ ʧʨʠʚʦʜʠʪ 

ʢ ʙʳʩʪʨʦʤʫ ʠʟʥʦʩʫ ʜʝʪʘʣʝʡ ʜʚʠʛʘʪʝʣʷ. 

ɼʣʷ ʥʘʠʙʦʣʝʝ ʧʦʣʥʦʛʦ ʩʛʦʨʘʥʠʷ ʪʦʧʣʠʚʘ ʚ ʦʪʚʦʜʠʤʳʡ ʜʣʷ ʵʪʦʛʦ ʦʪʨʝʟʦʢ 

ʚʨʝʤʝʥʠ ʥʝʦʙʭʦʜʠʤʦ ʫʚʝʣʠʯʠʚʘʪʴ ʩʢʦʨʦʩʪʴ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʬʨʦʥʪʘ ʧʣʘʤʝʥʠ ʜʦ 

ʧʨʝʜʝʣʦʚ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʥʦʨʤʘʣɹʥʫʶ (ʥʝ ʞʝʩʪʢʫʶ) ʨʘʙʦʪʫ ʜʚʠʛʘʪʝʣʷ. 

ɹʦʣʴʰʦʝ ʚʣʠʷʥʠʝ ʥʘ ʩʢʦʨʦʩʪʴ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʬʨʦʥʪʘ ʧʣʘʤʝʥʠ ʦʢʘʟʳʚʘʝʪ 

ʩʦʩʪʘʚ ʛʦʨʶʯʝʡ ʩʤʝʩʠ. ʅʘʠʙʦʣʴʰʘʷ ʩʢʦʨʦʩʪʴ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʬʨʦʥʪʘ ʧʣʘʤʝʥʠ 

ʜʦʩʪʠʛʘʝʪʩʷ ʧʨʠ ʦʙʦʛʘʱʝʥʥʦʡ ʩʤʝʩʠ (ʩ ʥʝʙʦʣʴʰʠʤ ʥʝʜʦʩʪʘʪʢʦʤ ʚʦʟʜʫʭʘ), ʢʦʛʜʘ Ŭ 

= 0,85 õ 0,90. ʇʨʠ ʵʪʦʤ ʢʦʵʬʬʠʮʠʝʥʪʝ ʠʟʙʳʪʢʘ ʚʦʟʜʫʭʘ ʜʚʠʛʘʪʝʣʴ ʨʘʟʚʠʚʘʝʪ 

ʤʘʢʩʠʤʘʣʴʥʫʶ ʤʦʱʥʦʩʪʴ. 

ʇʨʠ ʦʙʝʜʥʝʥʥʦʡ ʩʤʝʩʠ (ʩ ʥʝʟʥʘʯʠʪʝʣʴʥʳʤ ʠʟʙʳʪʢʦʤ ʚʦʟʜʫʭʘ) ʚʩʣʝʜʩʪʚʠʝ 

ʟʘʤʝʜʣʝʥʥʦʛʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʬʨʦʥʪʘ ʧʣʘʤʝʥʠ ʤʦʱʥʦʩʪʴ ʜʚʠʛʘʪʝʣʷ ʩʥʠʞʘʝʪʩʷ, 

ʥʦ ʵʢʦʥʦʤʠʯʥʦʩʪʴ ʫʣʫʯʰʘʝʪʩʷ, ʪʘʢ ʢʘʢ ʨʘʩʭʦʜʫʝʪʩʷ ʤʝʥʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʪʦʧʣʠʚʘ. 

ʉʢʦʨʦʩʪʴ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʬʨʦʥʪʘ ʧʣʘʤʝʥʠ ʩʥʠʞʘʝʪʩʷ, ʝʩʣʠ ʢʦʵʬʬʠʮʠʝʥʪ Ŭ 

ʚʳʭʦʜʠʪ ʟʘ ʫʢʘʟʘʥʥʳʝ ʚʳʰʝ ʧʨʝʜʝʣʳ. 

ʇʨʠ Ŭ = 0,4 õ 0,5 ʠ Ŭ = 1,4 õ 1,5 ʩʤʝʩʴ ʚʦʦʙʱʝ ʥʝ ʚʦʩʧʣʘʤʝʥʷʝʪʩʷ. 

ʋʚʝʣʠʯʝʥʠʶ ʩʢʦʨʦʩʪʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʬʨʦʥʪʘ ʧʣʘʤʝʥʠ ʩʧʦʩʦʙʩʪʚʫʝʪ 

ʚʠʭʨʝʚʦʝ ʜʚʠʞʝʥʠʝ ʩʤʝʩʠ, ʚʦʟʨʘʩʪʘʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʩʤʝʩʠ ʧʝʨʝʜ 

ʚʦʩʧʣʘʤʝʥʝʥʠʝʤ, ʧʦʚʳʰʝʥʠʝ ʩʪʝʧʝʥʠ ʩʞʘʪʠʷ ʠ ʫʤʝʥʴʰʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʚ ʩʤʝʩʠ 

ʦʩʪʘʪʦʯʥʳʭ ʛʘʟʦʚ. 

ʆʜʥʘʢʦ, ʝʩʣʠ ʩʪʝʧʝʥʴ ʩʞʘʪʠʷ ʧʨʝʚʳʰʘʝʪ ʜʦʧʫʩʪʠʤʫʶ, ʥʦʨʤʘʣʴʥʦʝ ʩʛʦʨʘʥʠʝ 

ʪʦʧʣʠʚʘ ʥʘʨʫh ʘʝʪʩʷ ʠ ʧʝʨʝʭʦʜʠʪ ʚ ʜʝʪʦʥʘʮʠʦʥʥʦʝ. 

ɹʦʣʴʰʦʝ ʚʣʠʷʥʠʝ ʥʘ ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʜʝʪʦʥʘʮʠʦʥʥʦʛʦ ʩʛʦʨʘʥʠʷ ʦʢʘʟʳʚʘʝʪ 

ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʡ ʨʝʞʠʤ ʨʘʙʦʪʳ ʜʚʠʛʘʪʝʣʷ. ɺʝʨʦʷʪʥʦʩʪʴ ʧʦʷʚʣʝʥʠʷ 

ʜʝʪʦʥʘʮʠʦʥʥʦʛʦ ʩʛʦʨʘʥʠʷ ʩʥʠʞʘʝʪʩʷ ʧʨʠ ʫʤʝʥʴʰʝʥʠʠ ʫʛʣʘ ʦʧʝʨʝʞʝʥʠʷ 
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ʟʘʞʠʛʘʥʠʷ, ʫʚʝʣʠʯʝʥʠʠ ʯʘʩʪʦʪʳ ʚʨʘʱʝʥʠʷ ʢʦʣʝʥʯʘʪʦʛʦ ʚʘʣʘ ʜʚʠʛʘʪʝʣʷ, 

ʠʥʪʝʥʩʠʚʥʦʤ ʦʭʣʘʞʜʝʥʠʠ ʮʠʣʠʥʜʨʦʚ, ʠʟʤʝʥʝʥʠʠ ʩʦʩʪʘʚʘ ʩʤʝʩʠ (ʥʘʠʙʦʣʝʝ ʩʢʣʦʥʥʘ 

ʢ ʜʝʪʦʥʘʮʠʠ ʦʙʦʛʘʱʝʥʥʘʷ ʩʤʝʩʴ). 

ɺ ʢʘʨʙʶʨʘʪʦʨʥʦʤ ʜʚʠʛʘʪʝʣʝ ʠʥʦʛʜʘ ʧʨʦʠʩʭʦʜʠʪ ʧʨʝʞʜʝʚʨʝʤʝʥʥʦʝ 

ʚʦʩʧʣʘʤʝʥʝʥʠʝ (ʚʩʧʳʢhʘ) ʩʤʝʩʠ ʥʝ ʦʪ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʠʩʢʨʳ, ʘ ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʩʦʧʨʠʢʦʩʥʦʚʝʥʠʷ ʩʤʝʩʠ ʩ ʥʘʢʘʣʝʥʥʳʤʠ (ʧʝʨʝʛʨʝʪʳʤʠ) ʚʳʧʫʩʢʥʳʤʠ ʢʣʘʧʘʥʘʤʠ, 

ʵʣʝʢʪʨʦʜʘʤʠ ʩʚʝʯʠ ʠʣʠ ʥʘʛʘʨʦʤ. ʆʙʳʯʥʦ ʵʪʦ ʩʣʫʯʘʝʪʩʷ, ʢʦʛʜʘ ʜʚʠʛʘʪʝʣʴ ʧʝʨʝʛʨʝʪ, 

ʥʘʧʨʠʤʝʨ ʧʨʠ ʥʝʥʦʨʤʘʣʴʥʦʤ ʨʝʞʠʤʝ ʝʛʦ ʨʘʙʦʪʳ ʠʣʠ ʥʝʜʦʩʪʘʪʦʯʥʦʤ ʦʭʣʘʞʜʝʥʠʠ. 

ʈʘʙʦʪʘ ʜʚʠʛʘʪʝʣʷ ʩ ʧʨʝʞʜʝʚʨʝʤʝʥʥʳʤʠ ʚʩʧʳʰʢʘʤʠ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʟʥʘʯʠʪʝʣʴʥʦʡ 

ʥʝʨʘʚʥʦʤʝʨʥʦʩʪʴʶ ʠ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʧʦʥʠʞʝʥʠʝʤ ʝʛʦ ʤʦʱʥʦʩʪʠ ʠ ʥʘʨʫʰʝʥʠʝʤ 

ʪʝʧʣʦʚʦʛʦ ʩʦʩʪʦʥ̫ʠʷ. 

ʇʨʦʮʝʩʩ ʩʛʦʨʘʥʠʷ ʚ ʜʠʟʝʣʷʭ ʫʧʨʦʱʝʥʥʦ ʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʩʦʩʪʦʷʱʠʤ ʠʟ 

ʪʨʝʭ ʧʝʨʠʦʜʦʚ, ʢʦʪʦʨʳʝ ʚʠʜʥʳ ʥʘ ʨʘʟʚʝʨʥʫʪʦʡ ʠʥʜʠʢʘʪʦʨʥʦʡ ʜʠʘʛʨʘʤʤʝ ʜʠʟʝʣʷ, 

ʧʦʩʪʨʦʝʥʥʦʡ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʫʛʣʘ ʧʦʚʦʨʦʪʘ ʢʦʣʝʥʯʘʪʦʛʦ ʚʘʣʘ (ʨʠʩ. 1.2). 

 

 

 

ʈʠʩʫʥʦʢ 1.2 - ʈʘʟʚʝʨʥʫʪʘʷ ʠʥʜʠʢʘʪʦʨʥʘʷ ʜʠʘʛʨʘʤʤʘ ʜʠʟʝʣʷ. 

 

ʊʦʯʢʘ ʢ ʥʘ ʠʥʜʠʢʘʪʦʨʥʦʡ ʜʠʘʛʨʘʤʤʝ ʥʘʭʦʜʠʪʩʷ ʟʘ ɗÁ ʜʦ ɺʄʊ. ʆʥʘ ʦʪʤʝʯʘʝʪ 

ʤʦʤʝʥʪ ʥʘʯʘʣʘ ʚʧʨʳʩʢʘ ʪʦʧʣʠʚʘ ʚ ʮʠʣʠʥʜʨ. 

ʋʛʦʣ ɗÁ ʥʘʟʳʚʘʶʪ ʫʛʣʦʤ ʦʧʝʨʝʞʝʥʠʷ ʚʧʨʳʩʢʘ ʪʦʧʣʠʚʘ ʬʦʨʩʫʥʢʦʡ. 
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ɺʧʨʳʩʢ ʪʦʧʣʠʚʘ ʧʨʦʜʦʣʞʘʝʪʩʷ ʚ ʪʝʯʝʥʠʝ ʙʦʣʴʰʝʡ ʯʘʩʪʠ ʧʨʦʮʝʩʩʘ 

ʩʛʦʨʘʥʠʷ. 

ɺ ʧʝʨʚʳʡ ʧʝʨʠʦʜ ʧʨʦʮʝʩʩʘ ʩʛʦʨʘʥʠʷ (ʥʘ ʠʥʜʠʢʘʪʦʨʥʦʡ ʜʠʘʛʨʘʤʤʝ - I ʤʝʞʜʫ 

ʪʦʯʢʘʤʠ ʢ ʠ ʩ) ʟʘʢʦʥ ʥʘʨʘʩʪʘʥʠʷ ʜʘʚʣʝʥʠʷ ʚ ʮʠʣʠʥʜʨʝ ʦʩʪʘʝʪʩʷ ʥʝʠʟʤʝʥʥʳʤ, ʘ 

ʪʝʤʧʝʨʘʪʫʨʘ ʪʦʧʣʠʚʘ ʧʦʚʳʰʘʝʪʩʷ ʜʦ ʪʝʤʧʝʨʘʪʫʨʳ ʩʘʤʦʚʦʩʧʣʘʤʝʥʝʥʠʷ. ʕʪʦ 

ʧʝʨʠʦʜ ʟʘʜʝʨʞʢʠ ʩʘʤʦʚʦʩʧʣʘʤʝʥʝʥʠʷ. 

ʊʦʯʢʘ ʩ ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʤʦʤʝʥʪ ʩʘʤʦʚʦʩʧʣʘʤʝʥʝʥʠʷ ʪʦʧʣʠʚʘ ʠ ʥʘʯʘʣʦ 

ʚʪʦʨʦʛʦ ʧʝʨʠʦʜʘ ʧʨʦʮʝʩʩʘ ʩʛʦʨʘʥʠʷ, ʪʘʢ ʥʘʟʳʚʘʝʤʦʛʦ ʧʝʨʠʦʜʘ ʚʠʜʠʤʦʛʦ ʩʛʦʨʘʥʠʷ. 

ɺʦ ʚʪʦʨʦʡ ʧʝʨʠʦʜ (II  ʤʝʞʜʫ ʪʦʯʢʘʤʠ ʩ ʠ z') ʩʛʦʨʘʝʪ ʚʩʝ ʪʦʧʣʠʚʦ, ʧʦʜʘʥʥʦʝ ʚ 

ʮʠʣʠʥʜʨ ʚ ʧʝʨʚʳʡ ʠ ʚʪʦʨʦʡ ʧʝʨʠʦʜʳ, ʧʦʵʪʦʤʫ ʨʝʟʢʦ ʚʦʟʨʘʩʪʘʝʪ ʜʘʚʣʝʥʠʝ, ʘ 

ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʠ ʪʝʤʧʝʨʘʪʫʨʘ. ʉʢʦʨʦʩʪʴ ʥʘʨʘʩʪʘʥʠʷ ʜʘʚʣʝʥʠʷ ʚ ʧʝʨʠʦʜ ʚʠʜʠʤʦʛʦ 

ʩʛʦʨʘʥʠʷ ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʞʝʩʪʢʦʩʪʴ ʨʘʙʦʪʳ ʜʠʟʝʣʷ. ʋʩʣʦʚʥʦ ʧʨʠʥʷʪʦ ʩʯʠʪʘʪʴ 

ʨʘʙʦʪʫ ʜʠʟʝʣʷ ʤʷʛʢʦʡ, ʝʩʣʠ ʩʢʦʨʦʩʪʴ ʥʘʨʘʩʪʘʥʠʷ ʜʘʚʣʝʥʠʷ ʚ ʵʪʦʪ ʧʝʨʠʦʜ ʩʛʦʨʘʥʠʷ 

ʥʝ ʧʨʝʚʳʰʘʝʪ 0,4 ʄʇʘ ʥʘ 1Á ʧʦʚʦʨʦʪʘ ʢʦʣʝʥʯʘʪʦʛʦ ʚʘʣʘ. 

ɼʣʷ ʩʥʠʞʝʥʠʷ ʞʝʩʪʢʦʩʪʠ ʨʘʙʦʪʳ ʜʠʟʝʣʷ ʥʫʞʥʦ ʫʤʝʥʴʰʠʪʴ ʧʝʨʠʦʜ ʟʘʜʝʨʞʢʠ 

ʩʘʤʦʚʦʩʧʣʘʤʝʥʝʥʠʷ. ʕʪʦʛʦ ʤʦʞʥʦ ʜʦʙʠʪʴʩʷ ʧʨʘʚʠʣʴʥʳʤ ʚʳʙʦʨʦʤ ʪʦʧʣʠʚʘ, 

ʫʚʝʣʠʯʝʥʠʝʤ ʩʪʝʧʝʥʠ ʩʞʘʪʠʷ, ʜʦʧʦʣʥʠʪʝʣʴʥʳʤ ʧʦʜʦʛʨʝʚʦʤ ʧʦʩʪʫʧʘʶʱʝʛʦ 

ʚʦʟʜʫʭʘ, ʫʤʝʥʴʰʝʥʠʝʤ ʨʘʟʤʝʨʦʚ ʢʘʧʝʣʴ ʨʘʩʧʳʣʝʥʥʦʛʦ ʪʦʧʣʠʚʘ. 

ʉʪʝʧʝʥʴ ʩʞʘʪʠʷ Ů ʜʠʟʝʣʝʡ ʜʦʣʞʥʘ ʙʳʪʴ ʪʘʢʦʡ, ʧʨʠ ʢʦʪʦʨʦʡ ʧʨʦʠʩʭʦʜʠʪ 

ʥʘʜʝʞʥʦʝ ʩʘʤʦʚʦʩʧʣʘʤʝʥʝʥʠʝ ʪʦʧʣʠʚʘ. ɺ ʩʦʚʨʝʤʝʥʥʳʭ ʘʚʪʦʪʨʘʢʪʦʨʥʳʭ ʜʠʟʝʣʷʭ Ů 

= 15 õ 20. 

ɺ ʪʨʝʪʴʝʤ ʧʝʨʠʦʜʝ (III  ʤʝʞʜʫ ʪʦʯʢʘʤʠ z' ʠ z) ʜʘʚʣʝʥʠʝ ʥʘʨʘʩʪʘʝʪ ʤʝʜʣʝʥʥʝʝ, 

ʧʦʪʦʤʫ ʯʪʦ ʧʨʦʮʝʩʩ ʩʛʦʨʘʥʠʷ ʧʨʦʪʝʢʘʝʪ ʧʨʠ ʫʚʝʣʠʯʠʚʘʶʱʝʤʩʷ ʦʙʲʝʤʝ ʥʘʜ 

ʧʦʨʰʥʝʤ. ɺ ʵʪʦʤ ʧʝʨʠʦʜʝ ʩʢʦʨʦʩʪʴ ʩʛʦʨʘʥʠʷ ʧʦʥʠʞʘʝʪʩʷ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩʦ ʚʪʦʨʳʤ 

ʧʝʨʠʦʜʦʤ, ʪʘʢ ʢʘʢ ʫʤʝʥʴʰʘʝʪʩʷ ʢʦʥʮʝʥʪʨʘʮʠʷ ʢʠʩʣʦʨʦʜʘ ʚ ʩʤʝʩʠ. ʊʨʝʪʠʡ ʧʝʨʠʦʜ 

ʦʙʳʯʥʦ ʥʘʟʳʚʘʶʪ ʧʝʨʠʦʜʦʤ ʟʘʤʝʜʣʝʥʥʦʛʦ ʩʛʦʨʘʥʠʷ. ɽʛʦ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ 

ʟʘʚʠʩʠʪ ʦʪ ʢʦʣʠʯʝʩʪʚʘ ʪʦʧʣʠʚʘ, ʧʦʩʪʫʧʠʚʰʝʛʦ ʚ ʮʠʣʠʥʜʨ ʟʘ ʵʪʦʪ ʧʝʨʠʦʜ, ʠ ʦʪ ʠʥ-

ʪʝʥʩʠʚʥʦʩʪʠ ʧʝʨʝʤʝʰʠʚʘʥʠʷ ʪʦʧʣʠʚʘ ʩ ʚʦʟʜʫʭʦʤ. 

ʆʙʳʯʥʦ ʫ ʜʠʟʝʣʝʡ, ʢʘʢ ʠ ʫ ʢʘʨʙʶʨʘʪʦʨʥʳʭ ʜʚʠʛʘʪʝʣʝʡ, ʥʘʙʣʶʜʘʝʪʩʷ 

ʧʨʦʮʝʩʩ ʜʦʛʦʨʘʥʠʷ, ʪʦ ʝʩʪʴ ʧʨʦʠʩʭʦʜʠʪ ʩʛʦʨʘʥʠʝ ʦʩʪʘʪʢʘ ʪʦʧʣʠʚʘ ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ 

ʦʙʲʝʤʘ (ʫʤʝʥʴʰʝʥʠʠ ʜʘʚʣʝʥʠʷ). 
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ɿʥʘʯʝʥʠʷ ʜʘʚʣʝʥʠʡ ʠ ʪʝʤʧʝʨʘʪʫʨ ʚ ʢʦʥʮʝ ʩʛʦʨʘʥʠʷ (ʪʦʯʢʘ z) ʜʣʷ 

ʘʚʪʦʪʨʘʢʪʦʨʥʳʭ ʜʠʟʝʣʝʡ ʥʘʭʦʜʷʪʩʷ ʚ ʩʣʝʜʫʶʱʠʭ ʧʨʝʜʝʣʘʭ: ʨz = 5,5 õ 9,0 ʄʇʘ ʠ ʊz 

= 1900 õ 2400 ʂ. 

 

1.4 ʇʨʦʮʝʩʩ ʨʘʩʰʠʨʝʥʠʷ ʠ ʚʳʧʫʩʢʘ 

 

ʇʨʦʮʝʩʩ ʨʘʩʰʠʨʝʥʠʷ. 

ɺ ʧʨʦʮʝʩʩʝ ʨʘʩʰʠʨʝʥʠʷ ʪʝʧʣʦʪʘ ʩʛʦʨʝʚʰʝʛʦ ʪʦʧʣʠʚʘ ʧʨʝʦʙʨʘʟʫʝʪʩʷ ʚ 

ʤʝʭʘʥʠʯʝʩʢʫʶ ʨʘʙʦʪʫ. 

ʇʨʦʮʝʩʩ ʨʘʩʰʠʨʝʥʠʷ ʧʨʦʪʝʢʘʝʪ ʧʨʠ ʜʦʛʦʨʘʥʠʠ ʪʦʧʣʠʚʘ, ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ 

ʫʪʝʯʢʦʡ ʛʘʟʦʚ ʯʝʨʝʟ ʥʝʧʣʦʪʥʦʩʪʠ ʤʝʞʜʫ ʮʠʣʠʥʜʨʦʤ ʠ ʧʦʨʰʥʝʤ ʠ ʦʪʚʦʜʦʤ 

ʪʝʧʣʦʪʳ ʚ ʦʭʣʘʞʜʘʶʱʫʶ ʩʨʝʜʫ. ʇʦɻ ʪʦʤʫ ʦʥ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʧʦʣʠʪʨʦʧʥʳʤ (ʧʨʠ 

ʢʦʪʦʨʦʤ ʫʜʝʣʴʥʘʷ ʪʝʧʣʦʝʤʢʦʩʪʴ ʩʠʩʪʝʤʳ (ʪʝʣʘ) ʦʩʪʘʝʪʩʷ ʥʝʠʟʤʝʥʥʦʡ) ʠʟʤʝʥʝʥʠʝʤ 

ʧʘʨʘʤʝʪʨʦʚ ʛʘʟʘ. 

ɺ ʢʦʥʮʝ ʧʨʦʮʝʩʩʘ ʨʘʩʰʠʨʝʥʠʷ ʫ ʢʘʨʙʶʨʘʪʦʨʥʳʭ ʜʚʠʛʘʪʝʣʝʡ ʜʘʚʣʝʥʠʝ ʨʚ = 

0,3 õ 0,4 ʄʇʘ ʠ ʪʝʤʧʝʨʘʪʫʨʘ ʊʚ = 1200 õ 1500ʂ, ʘ ʫ ʜʠʟʝʣʝʡ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, 0,2 õ 

0,3 ʄʇʘ ʠ 900 õ 1200 ʂ. 

ʇʨʦʮʝʩʩ ʚʳʧʫʩʢʘ. 

ʋ ʘʚʪʦʪʨʘʢʪʦʨʥʳʭ ʜʚʠʛʘʪʝʣʝʡ ʜʣʷ ʥʘʠʙʦʣʝʝ ʧʦʣʥʦʡ ʦʯʠʩʪʢʠ ʮʠʣʠʥʜʨʦʚ ʦʪ 

ʦʪʨʘʙʦʪʘʚʰʠʭ ʛʘʟʦʚ (ʧʨʦʜʫʢʪʦʚ ʩʛʦʨʘʥʠʷ) ʚʳʧʫʩʢʥʦʡ ʢʣʘʧʘʥ ʦʪʢʨʳʚʘʝʪʩʷ ʟʘ 40ð

70Á ʜʦ ʧʨʠʭʦʜʘ ʧʦʨʰʥʷ ʚ ʅʄʊ ʠ ʟʘʢʨʳʚʘʝʪʩʷ ʥʘ 10ð25Á ʧʦʟʞʝ ʪʦʛʦ, ʢʘʢ ʧʦʨʰʝʥʴ 

ʤʠʥʫʝʪ ɺʄʊ. 

ʇʨʠ ʦʧʝʨʝʞʝʥʠʠ ʦʪʢʨʳʪʠʷ ʚʳʧʫʩʢʥʦʛʦ ʢʣʘʧʘʥʘ ʢ ʤʦʤʝʥʪʫ ʧʨʠʭʦʜʘ ʧʦʨʰʥʷ 

ʚ ʅʄʊ. ʟʥʘʯʠʪʝʣʥɹʘʷ ʯʘʩʪʴ ʦʪʨʘʙʦʪʘʚʰʠʭ ʛʘʟʦʚ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʩʦʙʩʪʚʝʥʥʦʛʦ 

ʠʟʙʳʪʦʯʥʦʛʦ ʜʘʚʣʝʥʠʷ ʚʳʭʦʜʠʪ ʠʟ ʮʠʣʠʥʜʨʘ ʩ ʙʦʣʴʰʦʡ ʩʢʦʨʦʩʪʴʶ. ʕʪʦ 

ʫʤʝʥʴʰʘʝʪ ʨʘʙʦʪʫ ʥʘ ʚʳʪʘʣʢʠʚʘʥʠʝ ʛʘʟʦʚ ʠʟ ʮʠʣʠʥʜʨʘ ʚʦ ʚʨʝʤʷ ʜʚʠʞʝʥʠʷ ʧʦʨʰʥʷ 

ʦʪ ʅʄʊ ʢ ɺʄʊ. 

ɿʘʧʘʟʜʳʚʘʥʠʝ ʟʘʢʨʳʪʠʷ ʚʳʧʫʩʢʥʦʛʦ ʢʣʘʧʘʥʘ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʠʩ-

ʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʣʫʯʰʝʡ ʦʯʠʩʪʢʠ ʮʠʣʠʥʜʨʘ ʠʥʝʨʮʠʶ ʦʪʨʘʙʦʪʘʚʰʠʭ ʛʘʟʦʚ, 

ʠʤʝʶʱʠʭ ʙʦʣʴʰʫʶ ʩʢʦʨʦʩʪʴ. 
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ɿʥʘʯʝʥʠʝ ʜʘʚʣʝʥʠʷ ʚʳʧʫʩʢʘ ʨr ʠʟʤʝʥʷʝʪʩʷ ʚ ʧʨʝʜʝʣʘʭ 0,11 õ 0,12 ʄʇʘ, ʘ 

ʪʝʤʧʝʨʘʪʫʨʘ ʊr ʚ ʢʦʥʮʝ ʚʳʧʫʩʢʘ 700 õ 1100 ʂ. ʋ ʜʠʟʝʣʝʡ ʦʥʘ ʤʝʥʴʰʝ, ʯʝʤ ʫ 

ʢʘʨʙʶʨʘʪʦʨʥʳʭ ʜʚʠʛʘʪʝʣʝʡ. 

ʋʜʘʣʠʪʴ ʚʩʝ ʦʪʨʘʙʦʪʘʚʰʠʝ ʛʘʟʳ ʠʟ ʮʠʣʠʥʜʨʘ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝʚʦʟʤʦʞʥʦ, 

ʯʘʩʪʴ ʠʭ ʥʝʠʟʙʝʞʥʦ ʦʩʪʘʝʪʩʷ, ʧʝʨʝʭʦʜʷ ʠʟ ʢʘʞʜʦʛʦ ʮʠʢʣʘ ʢ ʧʦʩʣʝʜʫʶʱʝʤʫ ʚ ʚʠʜʝ 

ʦʩʪʘʪʦʯʥʳʭ ʛʘʟʦʚ. 

ʉʪʝʧʝʥʴ ʟʘʛʨʷʟʥʝʥʠʷ ʚʥʦʚʴ ʧʦʩʪʫʧʠʚʰʝʛʦ ʟʘʨʷʜʘ ʦʩʪʘʚʰʠʤʠʩʷ ʚ ʮʠʣʠʥʜʨʝ 

ʦʪʨʘʙʦʪʘʚʰʠʤʠ ʛʘʟʘʤʠ ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʢʦʵʬʬʠʮʠʝʥʪ ʦʩʪʘʪʦʯʥʳʭ ʛʘʟʦʚ ɔ, 

ʧʨʝʜʩʪʘʚʣʷʶʱʠʡ ʩʦʙʦʡ ʦʪʥʦʰʝʥʠʝ ʤʘʩʩʳ ʦʩʪʘʪʦʯʥʳʭ ʛʘʟʦʚ Gr (ʢʛ) ʢ ʤʘʩʩʝ ʚʥʦʚʴ 

ʧʦʩʪʫʧʠʚʰʝʛʦ ʟʘʨʷʜʘ G0 (ʢʛ), 

 

0G

Gr=g , (1.2) 

 

ʏʝʤ ʤʝʥʴʰʝ ʢʦʵʬʬʠʮʠʝʥʪ ɔ, ʪʝʤ ʙʦʣʴʰʝ ʥʘʧʦʣʥʝʥʠʝ ʮʠʣʠʥʜʨʘ ʠ, ʟʥʘʯʠʪ, 

ʚʳʰʝ ʤʦʱʥʦʩʪʴ ʜʚʠʛʘʪʝʣʷ. ʋ ʜʚʫʭʪʘʢʪʥʳʭ ʜʚʠʛʘʪʝʣʝʡ ʢʦʵʬʬʠʮʠʝʥʪ ɔ ʚʩʝʛʜʘ 

ʙʦʣɹh ʝ, ʯʝʤ ʫ ʯʝʪʳʨʝʭʪʘʢʪʥʳʭ. ʕʪʦ ʦʙʲʷʩʥʷʝʪʩʷ ʥʝʩʦʚʝʨʰʝʥʩʪʚʦʤ ʧʨʦʜʫʚʢʠ ʠ 

ʚʝʩʴʤʘ ʦʛʨʘʥʠʯʝʥʥʳʤ ʚʨʝʤʝʥʝʤ, ʦʪʚʦʜʠʤʳʤ ʥʘ ʧʨʦʮʝʩʩ ʚʳʧʫʩʢʘ ʫ ʜʚʫʭʪʘʢʪʥʳʭ 

ʜʚʠʛʘʪʝʣʝʡ. ʇʨʠ ʧʦʣʥʦʡ ʥʘʛʨʫʟʢʝ ʜʚʠʛʘʪʝʣʷ ʢʦʵʬʬʠʮʠʝʥʪ ɔ ʢʦʣʝʙʣʝʪʩʷ ʚ 

ʩʣʝʜʫʶʱʠʭ ʧʨʝʜʝʣʘʭ:                                                                                                                                                

ʯʝʪʳʨʝʭʪʘʢʪʥʳʝ ʢʘʨʙʶʨʘʪʦʨʥʳʝ ʜʚʠʛʘʪʝʣʠ.....................................0,06 ð 0,18 

ʯʝʪʳʨʝʭʪʘʢʪʥʳʝ ʜʠʟʝʣʠ......................................................................0,03 ð 0,06 

ʜʚʫʭʪʘʢʪʥʳʝ ʜʚʠʛʘʪʝʣʠ ʩ ʢʨʠʚʦʰʠʧʥʦ-ʢʘʤʝʨʥʦʡ ʧʨʦʜʫʚʢʦʡ.........0,25 ð 0,35 

ʜʚʫʭʪʘʢʪʥʳʝ ʜʠʟʝʣʠ ʩ ʧʨʦʜʫʚʦʯʥʳʤ ʥʘʩʦʩʦʤ..................................0,02 ð 0,08 

 

1.5 ɺʦʧʨʦʩʳ ʜʣʷ ʩʘʤʦʢʦʥʪʨʦʣʷ ʧʦ ʪʝʤʝ ɼʝʡʩʪʚʠʪʝʣʴʥʳʝ 

ʮʠʢʣʳ ʜʚʠʛʘʪʝʣʝʡ ʚʥʫʪʨʝʥʥʝʛʦ ʩʛʦʨʘʥʠʷ 

 

1 ɺʣʠʷʥʠʝ ʬʘʟ ʛʘʟʦʨʘʩʧʨʝʜʝʣʝʥʠʷ ʥʘ ʤʦʱʥʦʩʪʴ ʠ ʵʢʦʥʦʤʠʯʥʦʩʪʴ ʜʚʠʛʘʪʝʣʷ. 
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2 ʆʙʲʷʩʥʠʪʝ, ʧʦʯʝʤʫ ʵʢʦʥʦʤʠʯʥʦʩʪʴ ʜʠʟʝʣʴʥʳʭ ʜʚʠʛʘʪʝʣʝʡ ʚʳʰʝ, ʯʝʤ 

ʢʘʨʙʶʨʘʪʦʨʥʳʭ? 

3 ʏʝʤ ʦʪʣʠʯʘʶʪʩʷ ʜʝʡʩʪʚʠʪʝʣʴʥʳʝ ʮʠʢʣʳ ʦʪ ʪʝʦʨʝʪʠʯʝʩʢʠʭ? 

4 ʀʟ ʢʘʢʠʭ ʧʨʦʮʝʩʩʦʚ ʩʦʩʪʦʠʪ ʜʝʡʩʪʚʠʪʝʣʴʥʳʡ ʮʠʢʣ? 

5 ʂʘʢ ʩʦʚʝʨʰʘʝʪʩʷ ʧʨʦʮʝʩʩ ʚʧʫʩʢʘ ʚ ʜʝʡʩʪʚʠʪʝʣʴʥʦʤ ʮʠʢʣʝ? 

6 ʏʪʦ ʥʘʟʳʚʘʝʪʩʷ ʢʦʵʬʬʠʮʠʝʥʪʦʤ ʥʘʧʦʣʥʝʥʠʷ? 

7 ʂʘʢʦʝ ʚʣʠʷʥʠʝ ʦʢʘʟʳʚʘʝʪ ʢʦʵʬʬʠʮʠʝʥʪ ʥʘʧʦʣʥʝʥʠʷ ʥʘ ʤʦʱʥʦʩʪʴ 

ʜʚʠʛʘʪʝʣʷ? 

8 ʆʪ ʯʝʛʦ ʟʘʚʠʩʠʪ ʩʪʝʧʝʥʴ ʥʘʧʦʣʥʝʥʠʷ ʮʠʣʠʥʜʨʦʚ? 

9 ʅʘ ʠʥʜʠʢʘʪʦʨʥʦʡ ʜʠʘʛʨʘʤʤʝ ʜʝʡʩʪʚʠʪʝʣʴʥʦʛʦ ʮʠʢʣʘ ʠʟʦʙʨʘʟʠʪʝ ʧʨʦʮʝʩʩ 

ʚʧʫʩʢʘ.  

10 ʆʪ ʯʝʛʦ ʟʘʚʠʩʠʪ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʚʧʫʩʢʥʦʛʦ ʪʨʘʢʪʘ? 

11 ʏʪʦ ʥʘʟʳʚʘʝʪʩʷ ʢʦʵʬʬʠʮʠʝʥʪʦʤ ʦʩʪʘʪʦʯʥʳʭ ʛʘʟʦʚ? 

12 ʂʘʢʦʝ ʚʣʠʷʥʠʝ ʦʢʘʟʳʚʘʝʪ ʢʦʵʬʬʠʮʠʝʥʪ ʦʩʪʘʪʦʯʥʳʭ ʛʘʟʦʚ ʥʘ ʥʘʧʦʣʥʝʥʠʝ 

ʮʠʣʠʥʜʨʦʚ? 

13 ʂʘʢ ʩʦʚʝʨʰʘʝʪʩʷ ʧʨʦʮʝʩʩ ʩʞʘʪʠʷ ʚ ʜʝʡʩʪʚʠʪʝʣʴʥʦʤ ʮʠʢʣʝ? 

14 ʏʪʦ ʥʘʟʳʚʘʝʪʩʷ ʩʪʝʧʝʥʴʶ ʩʞʘʪʠʷ? 

15 ʏʝʤʫ ʨʘʚʥʘ ʩʪʝʧʝʥʴ ʩʞʘʪʠʷ ʚ ʢʘʨʙʶʨʘʪʦʨʥʳʭ ʜʚʠʛʘʪʝʣʷʭ? 

16 ʏʪʦ ʤʝʰʘʝʪ ʫʚʝʣʠʯʠʚʘʪʴ ʩʪʝʧʝʥʴ ʩʞʘʪʠʷ ʚ ʢʘʨʙʶʨʘʪʦʨʥʳʭ ʜʚʠʛʘʪʝʣʷʭ? 

17 ʇʦ ʢʘʢʦʤʫ ʪʝʨʤʦʜʠʥʘʤʠʯʝʩʢʦʤʫ ʧʨʦʮʝʩʩʫ ʩʦʚʝʨʰʘʝʪʩʷ ʩʞʘʪʠʝ ʚ 

ʜʝʡʩʪʚʠʪʝʣʴʥʦʤ ʮʠʢʣʝ? 

18 ʅʘʧʠʰʠʪʝ ʟʘʚʠʩʠʤʦʩʪʴ ʤʝʞʜʫ ʧʘʨʘʤʝʪʨʘʤʠ ʛʘʟʘ ʚ ʧʦʣʠʪʨʦʧʥʦʤ 

ʧʨʦʮʝʩʩʝ. 

19 ʂʘʢ ʦʧʨʝʜʝʣʠʪʴ ʪʝʦʨʝʪʠʯʝʩʢʠ ʥʝʦʙʭʦʜʠʤʦʝ ʢʦʣʠʯʝʩʪʚʦ ʚʦʟʜʫʭʘ ʜʣʷ 

ʩʛʦʨʘʥʠʷ 1 ʢʛ ʙʝʥʟʠʥʘ? 

20 ʏʪʦ ʥʘʟʳʚʘʝʪʩʷ ʢʦʵʬʬʠʮʠʝʥʪʦʤ ʠʟʙʳʪʢʘ ʚʦʟʜʫʭʘ? 

21 ʂʘʢʠʝ ʚʠʜʳ ʛʦʨʶʯʝʡ ʩʤʝʩʠ ʧʦ ʩʦʩʪʘʚʫ ɺʳ ʟʥʘʝʪʝ? 

22 ʅʘʯʝʨʪʠʪʝ ʨʘʟʚʝʨʥʫʪʫʶ ʠʥʜʠʢʘʪʦʨʥʫʶ ʜʠʘʛʨʘʤʤʫ ʧʨʦʮʝʩʩʘ ʩʛʦʨʘʥʠʷ ʚ 

ʢʘʨʙʶʨʘʪʦʨʥʳʭ ʜʚʠʛʘʪʝʣʷʭ ʠ ʦʪʤʝʪʴʪʝ ʥʘ ʥʝʡ ʧʝʨʠʦʜʳ. 

23 ʆʭʘʨʘʢʪʝʨʠʟʫʡʪʝ ʧʝʨʠʦʜʳ ʩʛʦʨʘʥʠʷ ʚ ʢʘʨʙʶʨʘʪʦʨʥʳʭ ʜʚʠʛʘʪʝʣʷʭ. 

24 ʏʪʦ ʥʘʟʳʚʘʝʪʩʷ ʦʧʝʨʝʞʝʥʠʝʤ ʟʘʞʠʛʘʥʠʷ? 
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25 ʂʘʢʦʝ ʚʣʠʷʥʠʝ ʦʧʝʨʝʞʝʥʠʷ ʟʘʞʠʛʘʥʠʷ ʦʢʘʟʳʚʘʝʪ ʥʘ ʧʨʦʮʝʩʩ ʩʛʦʨʘʥʠʷ? 

26 ʆʪ ʯʝʛʦ ʟʘʚʠʩʠʪ ʦʧʝʨʝʞʝʥʠʝ ʟʘʞʠʛʘʥʠʷ? 

27 ʂʘʢʠʤʠ ʧʨʠʙʦʨʘʤʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʦʧʝʨʝʞʝʥʠʝ ʟʘʞʠʛʘʥʠʷ? 

28 ʏʪʦ ʥʘʟʳʚʘʝʪʩʷ ʜʝʪʦʥʘʮʠʝʡ? 

29 ɺʥʝʰʥʠʝ ʧʨʠʟʥʘʢʠ ʜʝʪʦʥʘʮʠʠ. ʂʘʢʦʝ ʚʣʠʷʥʠʝ ʦʢʘʟʳʚʘʝʪ ʜʝʪʦʥʘʮʠʷ ʥʘ 

ʤʦʱʥʦʩʪʴ, ʵʢʦʥʦʤʠʯʥʦʩʪʴ ʠ ʠʟʥʦʩ ʜʚʠʛʘʪʝʣʷ? 

30 ʂʘʢʠʝ ʬʘʢʪʦʨʳ ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʦʷʚʣʝʥʠʶ ʜʝʪʦʥʘʮʠʦʥʥʦʛʦ ʩʛʦʨʘʥʠʷ? 

31 ʂʘʢʠʤ ʧʦʢʘʟʘʪʝʣʝʤ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʜʝʪʦʥʘʮʠʦʥʥʘʷ ʩʪʦʡʢʦʩʪʴ ʪʦʧʣʠʚʘ? 

32 ʂʘʢʠʤ ʧʦʢʘʟʘʪʝʣʝʤ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʞʝʩʪʢʦʩʪʴ ʨʘʙʦʪʳ ʜʚʠʛʘʪʝʣʷ? 

33 ʅʘʯʝʨʪʠʪʝ ʨʘʟʚʝʨʥʫʪʫʶ ʠʥʜʠʢʘʪʦʨʥʫʶ ʜʠʘʛʨʘʤʤʫ ʧʨʦʮʝʩʩʘ ʩʛʦʨʘʥʠʷ ʚ 

ʜʠʟʝʣʷʭ. ʈʘʟʤʝʪʴʪʝ ʥʘ ʥʝʡ ʧʝʨʠʦʜʳ ʩʛʦʨʘʥʠʷ. 

34 ʆʭʘʨʘʢʪʝʨʠʟʫʡʪʝ ʧʝʨʠʦʜʳ ʩʛʦʨʘʥʠʷ ʚ ʜʠʟʝʣʴʥʳʭ ʜʚʠʛʘʪʝʣʷʭ. 

35 ʆʪ ʢʘʢʠʭ ʬʘʢʪʦʨʦʚ ʟʘʚʠʩʠʪ ʧʦʣʥʦʪʘ ʩʛʦʨʘʥʠʷ ʪʦʧʣʠʚʘ ʚ ʜʠʟʝʣʴʥʳʭ 

ʜʚʠʛʘʪʝʣʷʭ? 

36 ʂʘʢʦʝ ʚʣʠʷʥʠʝ ʦʢʘʟʳʚʘʝʪ ʢʘʯʝʩʪʚʦ ʪʦʧʣʠʚʘ ʥʘ ʞʝʩʪʢʦʩʪʴ ʨʘʙʦʪʳ 

ʜʚʠʛʘʪʝʣʷ? 

37 ʏʪʦ ʥʘʟʳʚʘʝʪʩʷ ʧʝʨʠʦʜʦʤ ʟʘʜʝʨʞʢʠ ʩʘʤʦʚʦʩʧʣʘʤʝʥʝʥʠʷ ʪʦʧʣʠʚʘ? 

38 ʌʘʢʪʦʨʳ, ʚʣʠʷʶʱʠʝ ʥʘ ʞʝʩʪʢʦʩʪʴ ʨʘʙʦʪʳ ʜʚʠʛʘʪʝʣʷ. 

39 ʂʘʢʦʝ ʚʣʠʷʥʠʝ ʦʢʘʟʳʚʘʝʪ ʧʨʦʮʝʩʩ ʚʳʧʫʩʢʘ ʥʘ ʥʘʧʦʣʥʝʥʠʝ ʮʠʣʠʥʜʨʦʚ? 

 

2 ɸʜʘʧʪʠʨʦʚʘʥʥʳʡ ʢʦʥʩʧʝʢʪ ʧʦ ʪʝʤʝ ʇʦʢʘʟʘʪʝʣʠ ʨʘʙʦʯʝʛʦ 

ʮʠʢʣʘ 

 

2.1 ʇʘʨʘʤʝʪʨʳ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝ ʨʘʙʦʪʫ ʜʚʠʛʘʪʝʣʷ 

 

ʂ ʧʘʨʘʤʝʪʨʘʤ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʤ ʨʘʙʦʪʫ ʜʚʠʛʘʪʝʣʷ, ʦʪʥʦʩʷʪʩʷ: ʨʘʙʦʪʘ 

ʮʠʢʣʘ, ʩʨʝʜʥʝʝ ʠʥʜʠʢʘʪʦʨʥʦʝ ʜʘʚʣʝʥʠʝ, ʠʥʜʠʢʘʪʦʨʥʘʷ ʤʦʱʥʦʩʪʴ, ʩʨʝʜʥʷʷ 

ʵʬʬʝʢʪʠʚʥʘʷ ʤʦʱʥʦʩʪʴ, ʣʠʪʨʦʚʘʷ ʤʦʥɦʦʩʪʴ. 

ʈʘʙʦʪʘ ʮʠʢʣʘ. 
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ʈʘʙʦʪʘ ʟʘ ʦʜʠʥ ʮʠʢʣ, ʦʧʨʝʜʝʣʷʝʤʘʷ ʧʦ ʠʥʜʠʢʘʪʦʨʥʦʡ ʜʠʘʛʨʘʤʤʝ, 

ʥʘʟʳʚʘʝʪʩʷ ʠʥʜʠʢʘʪʦʨʥʦʡ ʨʘʙʦʪʦʡ ʮʠʢʣʘ. 

 

 

ʈʠʩʫʥʦʢ 2.1 - ʀʥʜʠʢʘʪʦʨʥʘʷ ʜʠʘʛʨʘʤʤʘ ʙʝʥʟʠʥʦʚʦʛʦ ʜʚʠʛʘʪʝʣʷ: 

rǋ - ʪʦʯʢʘ ʦʪʢʨʳʪʠʷ ʚʧʫʩʢʥʦʛʦ ʢʣʘʧʘʥʘ; r - ʢʦʥʝʮ ʧʨʦʮʝʩʩʘ ʚʳʧʫʩʢʘ; ʘǋ- ʪʦʯʢʘ ʟʘʢʨʳʪʠʷ ʚʳʧʫʩʢʥʦʛʦ ʢʣʘʧʘʥʘ;             

ʘ - ʢʦʥʝʮ ʧʨʦʮʝʩʩʘ ʚʧʫʩʢʘ; ʘǌ - ʪʦʯʢʘ ʟʘʢʨʳʪʠʷ ʚʧʫʩʢʥʦʛʦ ʢʣʘʧʘʥʘ; ʩǋ - ʟʘʞʠʛʘʥʠʝ; f - ʥʘʯʘʣʦ ʚʠʜʠʤʦʛʦ ʛʦʨʝʥʠʷ; ʩ - 

ʢʦʥʝʮ ʧʨʦʮʝʩʩʘ ʩʞʘʪʠʷ; ʩǌ - ʜʝʡʩʪʚʠʪʝʣʴʥʦʝ ʜʘʚʣʝʥʠʝ ʚ ʢʦʥʮʝ ʧʨʦʮʝʩʩʘ ʩʞʘʪʠʷ; z - ʪʦʯʢʘ ʨʘʩʯʝʪʥʦʛʦ ʜʘʚʣʝʥʠʷ 

ʛʘʟʦʚ; zʜ - ʪʦʯʢʘ ʜʝʡʩʪʚʠʪʝʣʴʥʦʛʦ ʜʘʚʣʝʥʠʷ ʛʘʟʦʚ; bǋ - ʥʘʯʘʣʦ ʦʪʢʨʳʪʠʷ ʚʳʧʫʩʢʥʦʛʦ ʢʣʘʧʘʥʘ; b - ʢʦʥʝʮ ʧʨʦʮʝʩʩʘ 

ʨʘʩʰʠʨʝʥʠʷ; bǌ - ʪʦʯʢʘ ʜʝʡʩʪʚʠʪʝʣʴʥʦʛʦ ʜʘʚʣʝʥʠʷ ʚ ʢʦʥʮʝ ʧʨʦʮʝʩʩʘ ʨʘʩʰʠʨʝʥʠʷ; l - ʨʘʩʯʝʪʥʘʷ ʪʦʯʢʘ ʢʦʥʮʘ 

ʧʨʦʮʝʩʩʘ ʨʘʩʰʠʨʝʥʠʷ; ʨiǋ - ʪʝʦʨʝʪʠʯʝʩʢʦʝ ʩʨʝʜʥʝʝ ʠʥʜʠʢʘʪʦʨʥʦʝ ʜʘʚʣʝʥʠʝ; ʨʘʩ - ʩʨʝʜʥʝʝ ʜʘʚʣʝʥʠʝ ʧʨʦʮʝʩʩʘ ʩʞʘʪʠʷ; 

ʨzb ï ʩʨʝʜʥʝʝ ʜʘʚʣʝʥʠʝ ʧʨʦʮʝʩʩʘ ʨʘʩʰʠʨʝʥʠʷ. 

 

ʀʥʜʠʢʘʪʦʨʥʘʷ ʨʘʙʦʪʘ ʮʠʢʣʘ ɸʮ (ʄɼʞ) ʤʦʞʝʪ ʙʳʪʴ ʦʧʨʝʜʝʣʝʥʘ ʧʦ ʬʦʨʤʫʣʝ, 

 

hiiʮ VʨS
d

ʨɸ ==
4

2p
, (2.1) 

 

ʛʜʝ ʨi ï ʩʨʝʜʥʝʝ ʠʥʜʠʢʘʪʦʨʥʦʝ ʜʘʚʣʝʥʠʝ, ʄʇʘ; 

      d ï ʜʠʘʤʝʪʨ ʮʠʣʠʥʜʨʘ, ʤ; 

      S - ʭʦʜ ʧʦʨʰʥʷ, ʤ; 
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      Vh - ʨʘʙʦʯʠʡ ʦʙʲʝʤ ʮʠʣʠʥʜʨʘ, ʤ
3
. 

ɽʩʣʠ ʟʘ 1 ʤʠʥ ʢʦʣʝʥʯʘʪʳʡ ʚʘʣ ʜʚʠʛʘʪʝʣʷ ʜʝʣʘʝʪ n ʦʙʦʨʦʪʦʚ, ʪʦ ʟʘ 1 ʩ ʦʥ 

ʩʜʝʣʘʝʪ n/60 ʦʙʦʨʦʪʦʚ. ɺ ʯʝʪʳʨʝʭʪʘʢʪʥʦʤ ʜʚʠʛʘʪʝʣʝ ʮʠʢʣ ʩʦʚʝʨʰʘʝʪʩʷ ʟʘ ʜʚʘ 

ʦʙʦʨʦʪʘ ʢʦʣʝʥʯʘʪʦʛʦ ʚʘʣʘ, ʧʦʵʪʦʤʫ ʯʠʩʣʦ ʮʠʢʣʦʚ ʚ ʩʝʢʫʥʜʫ ʜʣʷ ʯʝʪʳʨʝʭʪʘʢʪʥʦʛʦ 

ʜʚʠʛʘʪʝʣʷ ʨʘʚʥʦ 
260³

n
 ʘ ʜʣʷ ʜʚʫʭʪʘʢʪʥʦʛʦ 

160³

n
 

ʉʨʝʜʥʝʝ ʠʥʜʠʢʘʪʦʨʥʦʝ ʜʘʚʣʝʥʠʝ. ʀʟʤʝʥʝʥʠʝ ʜʘʚʣʝʥʠʷ ʚ ʪʝʯʝʥʠʝ ʚʩʝʛʦ 

ʨʘʙʦʯʝʛʦ ʮʠʢʣʘ ʜʚʠʛʘʪʝʣʷ ʩ ʠʩʢʨʦʚʳʤ ʟʘʞʠʛʘʥʠʝʤ ʠ ʜʠʟʝʣʷ ʧʦʢʘʟʘʥʦ ʥʘ 

ʨʘʩʯʝʪʥʳʭ ʠʥʜʠʢʘʪʦʨʥʳʭ ʜʠʘʛʨʘʤʤʘʭ (ʨʠʩ. 2.1 ʠ 2.2).  

 

 

 

ʈʠʩʫʥʦʢ 2.2 - ʀʥʜʠʢʘʪʦʨʥʘʷ ʜʠʘʛʨʘʤʤʘ ʜʠʟʝʣʷ: 

zǋ - ʨʘʩʯʝʪʥʘʷ ʪʦʯʢʘ; ʨzǋzb ï ʩʨʝʜʥʝʝ ʜʘʚʣʝʥʠʝ ʧʨʦʮʝʩʩʘ ʨʘʩʰʠʨʝʥʠʷ; ʩǋ - ʚʧʨʳʩʢ. 

 

ʇʣʦʱʘʜʴ ʥʝʩʢʨʫʛʣʝʥʥʳʭ ʜʠʘʛʨʘʤʤ (aczba) ʚ ʦʧʨʝʜʝʣʝʥʥʦʤ ʤʘʩʰʪʘʙʝ 

ʚʳʨʘʞʘʝʪ ʪʝʦʨʝʪʠʯʝʩʢʫʶ ʨʘʩʯʝʪʥʫʶ ʨʘʙʦʪʫ ʛʘʟʦʚ ʟʘ ʦʜʠʥ ʮʠʢʣ ʜʚʠʛʘʪʝʣʷ. ʕʪʘ 
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ʨʘʙʦʪʘ, ʦʪʥʝʩʝʥʥʘʷ ʢ ʭʦʜʫ ʧʦʨʰʥʷ (
S

ɸʮ ), ʷʚʣʷʝʪʩʷ ʪʝʦʨʝʪʠʯʝʩʢʠʤ ʩʨʝʜʥʠʤ 

ʠʥʜʠʢʘʪʦʨʥʳʤ ʜʘʚʣʝʥʠʝʤ ʨiǋ. 

ʇʨʠ ʛʨʘʬʠʯʝʩʢʦʤ ʦʧʨʝʜʝʣʝʥʠʠ ʨiǋ ʧʦ ʠʥʜʠʢʘʪʦʨʥʦʡ ʜʠʘʛʨʘʤʤʝ (ʨʠʩ. 2.1 ʠ 

2.2) ʥʝʦʙʭʦʜʠʤʦ: 

ʘ)  ʦʧʨʝʜʝʣʠʪʴ ʧʣʦʱʘʜʴ (ʧʣʘʥʠʤʝʪʨʦʤ) ʧʦʜ ʢʨʠʚʦʡ ʘʩ (ʨʠʩ. 2.1 ʠ ʨʠʩ. 2.2), 

(ʨʘʙʦʪʘ, ʟʘʪʨʘʯʝʥʥʘʷ ʥʘ ʩʞʘʪʠʝ ʨʘʙʦʯʝʡ ʩʤʝʩʠ) ʠ, ʦʪʥʝʩʷ ʝʝ ʢ ʭʦʜʫ ʧʦʨʰʥʷ (
S

Fʘʩ), 

ʧʦʣʫʯʠʪʴ ʚʝʣʠʯʠʥʫ ʩʨʝʜʥʝʛʦ ʜʘʚʣʝʥʠʷ ʧʨʦʮʝʩʩʘ ʩʞʘʪʠʷ ʨʘʩ; 

ʙ) ʦʧʨʝʜʝʣʠʪʴ ʧʣʦʱʘʜʴ ʧʦʜ ʢʨʠʚʦʡ zb (ʨʠʩ. 2.1) ʠʣʠ ʧʦʜ ʢʨʠʚʦʡ z'zb (ʨʠʩ. 

2.2), ʢʦʪʦʨʘʷ ʚʳʨʘʞʘʝʪ ʨʘʙʦʪʫ ʨʘʩʰʠʨʝʥʠʷ. ʆʪʥʝʩʷ ʵʪʫ ʧʣʦʱʘʜʴ ʢ ʭʦʜʫ ʧʦʨʰʥʷ 

(
S

Fzb), ʦʧʨʝʜʝʣʠʪʴ ʩʨʝʜʥʝʝ ʜʘʚʣʝʥʠʝ ʧʨʦʮʝʩʩʘ ʨʘʩʰʠʨʝʥʠʷ pzb ʠʣʠ zbz
ʨ/ ; 

ʚ)    ʦʧʨʝʜʝʣʠʪʴ   ʨiǋ = pzb - ʨʘʩ ʜʣʷ ʙʝʥʟʠʥʦʚʦʛʦ ʜʚʠʛʘʪʝʣʷ   ʠʣʠ ʨiǋ = zbz
ʨ/  - ʨʘʩ 

ʜʣʷ ʜʠʟʝʣʷ; 

ʛ)  ʩʨʘʚʥʠʪʴ ʧʣʦʱʘʜʴ ʟʘʰʪʨʠʭʦʚʘʥʥʦʛʦ ʧʨʷʤʦʫʛʦʣʴʥʠʢʘ ʩʦ ʩʪʦʨʦʥʘʤʠ ʨiǋ  ʠ 

Vh ʠ ʧʣʦʱʘʜʴ ʠʥʜʠʢʘʪʦʨʥʦʡ ʜʠʘʛʨʘʤʤʳ ac(zǋ)zba. ʇʨʠ ʧʨʘʚʠʣʴʥʦʤ ʦʧʨʝʜʝʣʝʥʠʠ 

ʨʘʩ, pzb, ( zbz
ʨ/ ) ʠ ʨiǋ ʩʨʘʚʥʠʚʘʝʤʳʝ ʧʣʦʱʘʜʠ ʜʦʣʞʥʳ ʙʳʪʴ ʨʘʚʥʳ. 

ɼʣʷ ʙʝʥʟʠʥʦʚʦʛʦ ʜʚʠʛʘʪʝʣʷ (ʨʠʩ. 2.1), ʨʘʙʦʪʘʶʱʝʛʦ ʧʦ ʮʠʢʣʫ ʩ ʧʦʜʚʦʜʦʤ 

ʪʝʧʣʦʪʳ ʧʨʠ V = const, ʪʝʦʨʝʪʠʯʝʩʢʦʝ ʩʨʝʜʥʝʝ ʠʥʜʠʢʘʪʦʨʥʦʝ ʜʘʚʣʝʥʠʝ ʨiǋ, 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ 

 

 ʨiǋ = ù
ú

ø
é
ê

è
ö
÷

õ
æ
ç
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-

-
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÷
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-

--
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1
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1

1
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1
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nn

ʩ

nn

ʨ

ee

l

e
, (2.2) 

 

ʛʜʝ ʨʩ ï ʜʘʚʣʝʥʠʝ ʚ ʢʦʥʮʝ ʧʨʦʮʝʩʩʘ ʩʞʘʪʠʷ, ʄʇʘ; 

      Ů ï ʩʪʝʧʝʥʴ ʩʞʘʪʠʷ; 

      ɚ ï ʩʪʝʧʝʥʴ ʧʦʚʳʰʝʥʠʷ ʜʘʚʣʝʥʠʷ; 

      ʧ2 ï ʧʦʩʪʦʷʥʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʧʦʣʠʪʨʦʧʳ ʨʘʩʰʠʨʝʥʠʷ; 

      ʧ1 ï ʩʨʝʜʥʠʡ ʧʦʢʘʟʘʪʝʣʴ ʧʦʣʠʪʨʦʧʳ ʩʞʘʪʠʷ. 

ɼʣʷ ʜʠʟʝʣʷ, ʨʘʙʦʪʘʶʱʝʛʦ ʧʦ ʮʠʢʣʫ ʩʦ ʩʤʝʰʘʥʥʳʤ ʧʦʜʚʦʜʦʤ ʪʝʧʣʦʪʳ (ʨʠʩ. 

2.2.), ʪʝʦʨʝʪʠʯʝʩʢʦʝ ʩʨʝʜʥʝʝ ʠʥʜʠʢʘʪʦʨʥʦʝ ʜʘʚʣʝʥʠʝ ʨiǋ, ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ 
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, (2.3) 

 

ʛʜʝ ɟ ï ʩʪʝʧʝʥʴ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ ʨʘʩʰʠʨʝʥʠʷ; 

       ŭ ï ʩʪʝʧʝʥʴ ʧʦʩʣʝʜʫʶʱʝʛʦ ʨʘʩʰʠʨʝʥʠʷ. 

ʉʨʝʜʥʝʝ ʠʥʜʠʢʘʪʦʨʥʦʝ ʜʘʚʣʝʥʠʝ ʨi ʜʝʡʩʪʚʠʪʝʣʴʥʦʛʦ ʮʠʢʣʘ ʦʪʣʠʯʘʝʪʩʷ ʦʪ 

ʟʥʘʯʝʥʠʷ ʨiǋ ʥʘ ʚʝʣʠʯʠʥʫ, ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʫʶ ʫʤʝʥʴʰʝʥʠʶ ʨʘʩʯʝʪʥʦʡ ʜʠʘʛʨʘʤʤʳ 

ʟʘ ʩʯʝʪ ʩʢʨʫʛʣʝʥʠʷ ʚ ʪʦʯʢʘʭ ʩ, z, b. 

ʋʤʝʥʴʰʝʥʠʝ ʪʝʦʨʝʪʠʯʝʩʢʦʛʦ ʩʨʝʜʥʝʛʦ ʠʥʜʠʢʘʪʦʨʥʦʛʦ ʜʘʚʣʝʥʠʷ ʚʩʣʝʜʩʪʚʠʝ 

ʦʪʢʣʦʥʝʥʠʷ ʜʝʡʩʪʚʠʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ ʦʪ ʨʘʩʯʝʪʥʦʛʦ ʮʠʢʣʘ ʦʮʝʥʠʚʘʝʪʩʷ ʢʦʵʬ-

ʬʠʮʠʝʥʪʦʤ ʧʦʣʥʦʪʳ ʜʠʘʛʨʘʤʤʳ űʠ ʠ ʚʝʣʠʯʠʥʦʡ ʩʨʝʜʥʝʛʦ ʜʘʚʣʝʥʠʷ ʥʘʩʦʩʥʳʭ 

ʧʦʪʝʨʴ æʨi. 

ʂʦʵʬʬʠʮʠʝʥʪ ʧʦʣʥʦʪʳ ʜʠʘʛʨʘʤʤʳ űʠ ʧʨʠʥʠʤʘʝʪʩʷ ʨʘʚʥʳʤ: 

ɼʣʷ ʜʚʠʛʘʪʝʣʝʡ ʩ ʵʣʝʢʪʨʦʥʥʳʤ ʚʧʨʳʩʢʦʤ ʪʦʧʣʠʚʘ ......      0,95 õ 0,98 

ɼʣʷ ʢʘʨʙʶʨʘʪʦʨʥʳʭ ʜʚʠʛʘʪʝʣʝʡ .....................................      0,94 õ 0,97 

ɼʣʷ ʜʠʟʝʣʝʡ .......................................................................       0,92 õ 0,95 

ʉʨʝʜʥʝʝ ʜʘʚʣʝʥʠʝ ʥʘʩʦʩʥʳʭ ʧʦʪʝʨʴ æʨi, ʄʇʘ ʧʨʠ ʧʨʦʮʝʩʩʘʭ ʚʧʫʩʢʘ ʠ 

ʚʳʧʫʩʢʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ 

 

æʨi = ʨr ï ʨʘ, (2.4) 

 

ʛʜʝ ʨr ï ʜʘʚʣʝʥʠʝ ʦʩʪʘʪʦʯʥʳʭ ʛʘʟʦʚ, ʄʇʘ; 

       ʨʘ ï ʜʘʚʣʝʥʠʝ ʚ ʢʦʥʮʝ ʚʧʫʩʢʘ, ʄʇʘ. 

 

ɼʣʷ ʯʝʪʳʨʝʭʪʘʢʪʥʳʭ ʜʚʠʛʘʪʝʣʝʡ ʙʝʟ ʥʘʜʜʫʚʘ ʚʝʣʠʯʠʥʘ æʨi, ʧʦʣʦʞʠʪʝʣʴʥʘ. ɺ 

ʜʚʠʛʘʪʝʣʷʭ ʩ ʥʘʜʜʫʚʦʤ ʦʪ ʧʨʠʚʦʜʥʦʛʦ ʥʘʛʥʝʪʘʪʝʣʷ ʧʨʠ ʨʘ >  ʨr ʚʝʣʠʯʠʥʘ æʨi, 

ʦʪʨʠʮʘʪʝʣʴʥʘ. ʇʨʠ ʛʘʟʦʪʫʨʙʠʥʥʦʤ ʥʘʜʜʫʚʝ ʟʥʘʯʝʥʠʝ ʨʘ ʤʦʞʝʪ ʙʳʪʴ ʢʘʢ ʙʦʣʴʰʝ, 

ʪʘʢ ʠ ʤʝʥʴʰʝ ʨr, ʪ. ʝ. ʚʝʣʠʯʠʥʘ æʨi ʤʦʞʝʪ ʙʳʪʴ ʢʘʢ ʦʪʨʠʮʘʪʝʣʴʥʦʡ, ʪʘʢ ʠ 

ʧʦʣʦʞʠʪʝʣʴʥʦʡ. 
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ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʨʘʩʯʝʪʦʚ ʧʦʪʝʨʠ ʥʘ ʛʘʟʦʦʙʤʝʥ ʫʯʠʪʳʚʘʶʪʩʷ ʚ ʨʘʙʦʪʝ, 

ʟʘʪʨʘʯʠʚʘʝʤʦʡ ʥʘ ʤʝʭʘʥʠʯʝʩʢʠʝ ʧʦʪʝʨʠ, ʪʘʢ ʢʘʢ ʧʨʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʤ 

ʦʧʨʝʜʝʣʝʥʠʠ ʨʘʙʦʪʳ ʪʨʝʥʠʷ ʦʙʳʯʥʦ ʧʦʣʟɹʫʶʪʩʷ ʤʝʪʦʜʦʤ ʧʨʦʢʨʫʪʢʠ ʜʚʠʛʘʪʝʣʷ, ʠ, 

ʝʩʪʝʩʪʚʝʥʥʦ, ʚ ʦʧʨʝʜʝʣʷʝʤʳʭ ʪʘʢʠʤ ʤʝʪʦʜʦʤ ʤʝʭʘʥʠʯʝʩʢʠʭ ʟʘʪʨʘʪʘʭ ʥʘ ʧʨʦʢʨʫʪʢʫ 

ʜʚʠʛʘʪʝʣʷ ʫʯʠʪʳʚʘʶʪʩʷ ʠ ʟʘʪʨʘʪʳ ʥʘ ʥʘʩʦʩʥʳʝ ʭʦʜʳ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʧʨʠʥʠʤʘʶʪ, 

ʯʪʦ ʩʨʝʜʥʝʝ ʠʥʜʠʢʘʪʦʨʥʦʝ ʜʘʚʣʝʥʠʝ ʨi ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʨiǋ ʪʦʣʴʢʦ ʥʘ ʢʦʵʬʬʠʮʠʝʥʪ 

ʧʦʣʥʦʪʳ ʜʠʘʛʨʘʤʤʳ űʠ. 

ʇʨʠ ʨʘʙʦʪʝ ʥʘ ʧʦʣʥʦʡ ʥʘʛʨʫʟʢʝ ʚʝʣʠʯʠʥʘ ʨi, ʄʇʘ, ʜʦʩʪʠʛʘʝʪ: 

ʜʣʷ ʯʝʪʳʨʝʭʪʘʢʪʥʳʭ ʙʝʥʟʠʥʦʚʳʭ ʜʚʠʛʘʪʝʣʝʡ ..............................        0,6 ð 1,4 

ʜʣʷ ʯʝʪʳʨʝʭʪʘʢʪʥʳʭ ʙʝʥʟʠʥʦʚʳʭ ʜʚʠʛʘʪʝʣʝʡ ʬʦʨʩʠʨʦʚʘʥʥʳʭ .....           ʜʦ 1,6 

ʜʣʷ ʯʝʪʳʨʝʭʪʘʢʪʥʳʭ ʜʠʟʝʣʝʡ ʙʝʟ ʥʘʜʜʫʚʘ .....................................       0,7 ð 1,1 

ʜʣʷ ʯʝʪʳʨʝʭʪʘʢʪʥʳʭ ʜʠʟʝʣʝʡ ʩ ʥʘʜʜʫʚʦʤ .....................................             ʜʦ 2,2 

ʄʝʥʴʰʠʝ ʟʥʘʯʝʥʠʷ ʩʨʝʜʥʝʛʦ ʠʥʜʠʢʘʪʦʨʥʦʛʦ ʜʘʚʣʝʥʠʷ ʚ ʜʠʟʝʣʷʭ ʙʝʟ ʥʘʜʜʫʚʘ 

ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʙʝʥʟʠʥʦʚʳʤʠ ʜʚʠʛʘʪʝʣʷʤʠ ʦʙʲʷʩʥʷʶʪʩʷ ʪʝʤ, ʯʪʦ ʜʠʟʝʣʠ ʨʘʙʦʪʘʶʪ 

ʩ ʙʦʣʴʰʠʤ ʢʦʵʬʬʠʮʠʝʥʪʦʤ ʠʟʙʳʪʢʘ ʚʦʟʜʫʭʘ. ʕʪʦ ʚʳʟʳʚʘʝʪ ʥʝʧʦʣʥʦʝ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʨʘʙʦʯʝʛʦ ʦʙʲʝʤʘ ʮʠʣʠʥʜʨʘ ʠ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʧʦʪʝʨʠ ʪʝʧʣʦʪʳ ʥʘ 

ʥʘʛʨʝʚʘʥʠʝ ʠʟʙʳʪʦʯʥʦʛʦ ʚʦʟʜʫʭʘ. 

ʀʥʜʠʢʘʪʦʨʥʘʷ ʤʦʱʥʦʩʪʴ.  

ʀʥʜʠʢʘʪʦʨʥʘʷ ʤʦʱʥʦʩʪʴ ʜʚʠʛʘʪʝʣʷ - ʵʪʦ ʨʘʙʦʪʘ, ʩʦʚʝʨʰʘʝʤʘʷ ʛʘʟʘʤʠ ʚʥʫʪʨʠ 

ʮʠʣʠʥʜʨʘ ʚ ʝʜʠʥʠʮʫ ʚʨʝʤʝʥʠ. 

ɼʣʷ ʤʥʦʛʦʮʠʣʠʥʜʨʦʚʦʛʦ ʜʚʠʛʘʪʝʣʷ ʠʥʜʠʢʘʪʦʨʥʘʷ ʤʦʱʥʦʩʪʴ ʜʚʠʛʘʪʝʣʷ Ni, 

ʢɺʪ, ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ 
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i , (2.5) 

 

ʛʜʝ Vh - ʨʘʙʦʯʠʡ ʦʙʲʝʤ ʦʜʥʦʛʦ ʮʠʣʠʥʜʨʘ, ʣ (ʜʤ
3
);  

      i - ʯʠʩʣʦ ʮʠʣʠʥʜʨʦʚ;  

      ʧ - ʯʘʩʪʦʪʘ ʚʨʘʱʝʥʠʷ ʢʦʣʝʥʯʘʪʦʛʦ ʚʘʣʘ, ʤʠʥ
-1
;  

      Ű - ʪʘʢʪʥʦʩʪʴ ʜʚʠʛʘʪʝʣʷ. 

ʀʥʜʠʢʘʪʦʨʥʘʷ ʤʦʱʥʦʩʪʴ ʦʜʥʦʛʦ ʮʠʣʠʥʜʨ Niʮ, ʢɺʪ, ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ 
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ʉʨʝʜʥʷʷ ʵʬʬʝʢʪʠʚʥʘʷ ʤʦʱʥʦʩʪʴ. 

ʇʦʣʝʟʥʘʷ ʨʘʙʦʪʘ, ʧʦʣʫʯʘʝʤʘʷ ʥʘ ʚʘʣʫ ʜʚʠʛʘʪʝʣʷ ʚ ʝʜʠʥʠʮʫ ʚʨʝʤʝʥʠ, 

ʥʘʟʳʚʘʝʪʩʷ ʵʬʬʝʢʪʠʚʥʦʡ ʤʦʱʥʦʩʪʴʶ Ni, ʢɺʪ,  ʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ 
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ʛʜʝ ʨʝ ï ʩʨʝʜʥʝʝ ʵʬʬʝʢʪʠʚʥʦʝ ʜʘʚʣʝʥʠʝ; 

      ɖʤ ï ʤʝʭʘʥʠʯʝʩʢʠʡ ʂʇɼ. 

ʉʚʷʟʴ ʤʝʞʜʫ ʵʬʬʝʢʪʠʚʥʦʡ ʤʦʱʥʦʩʪʴʶ ʠ ʦʩʥʦʚʥʳʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʜʚʠʛʘʪʝʣʷ 

ʚʳʨʘʞʘʝʪʩʷ ʩʣʝʜʫʶʱʝʡ ʟʘʚʠʩʠʤʦʩʪʴʶ 
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ʛʜʝ ʅu ï ʥʠʟʰʘʷ ʪʝʧʣʦʪʘ ʩʛʦʨʘʥʠʷ ʪʦʧʣʠʚʘ, ʄɼʞ/ʢʛ;  

      Ŭ ï ʢʦʵʬʬʠʮʠʝʥʪ ʠʟʙʳʪʢʘ ʚʦʟʜʫʭʘ; 

      l0 ï ʪʝʦʨʝʪʠʯʝʩʢʠ ʥʝʦʙʭʦʜʠʤʦʝ ʢʦʣʠʯʝʩʪʚʦ ʚʦʟʜʫʭʘ ʜʣʷ ʩʛʦʨʘʥʠʷ 1 ʢʛ   

            ʪʦʧʣʠʚʘ, ʢʛ; 

      ɟ ï ʩʪʝʧʝʥʴ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ ʨʘʩʰʠʨʝʥʠʷ; 

      ɖV - ʢʦʵʬʬʠʮʠʝʥʪ ʥʘʧʦʣʥʝʥʠʷ ʮʠʣʠʥʜʨʘ; 

      ɖi ï ʠʥʜʠʢʘʪʦʨʥʳʡ ʂʇɼ. 

ʀʟ ʘʥʘʣʠʟʘ ʚʳʨʘʞʝʥʠʷ (2.8) ʩʣʝʜʫʝʪ, ʯʪʦ ʵʬʬʝʢʪʠʚʥʘʷ ʤʦʱʥʦʩʪʴ ʜʚʠʛʘʪʝʣʷ 

ʤʦʞʝʪ ʙʳʪʴ ʧʦʚʳʰʝʥʘ ʚ ʦʙʱʝʤ ʩʣʫʯʘʝ ʟʘ ʩʯʝʪ: ʘ) ʫʚʝʣʠʯʝʥʠʷ ʨʘʙʦʯʝʛʦ ʦʙʲʝʤʘ 

ʮʠʣʠʥʜʨʘ (ʫʚʝʣʠʯʝʥʠʷ ʣʠʥʝʡʥʳʭ ʨʘʟʤʝʨʦʚ ʜʠʘʤʝʪʨʘ ʮʠʣʠʥʜʨʘ ʠ ʭʦʜʘ ʧʦʨʰʥʷ); ʙ) 

ʫʚʝʣʠʯʝʥʠʷ ʯʠʩʣʘ ʮʠʣʠʥʜʨʦʚ; ʚ) ʫʚʝʣʠʯʝʥʠʷ ʯʘʩʪʦʪʳ ʚʨʘʱʝʥʠʷ ʢʦʣʝʥʯʘʪʦʛʦ ʚʘʣʘ 

ʜʚʠʛʘʪʝʣʷ; ʛ) ʧʝʨʝʭʦʜʘ ʩ ʯʝʪʳʨʝʭʪʘʢʪʥʦʛʦ ʥʘ ʜʚʫʭʪʘʢʪʥʳʡ ʮʠʢʣ; ʜ) ʧʦʚʳʰʝʥʠʷ 

ʥʠʟʰʝʡ ʪʝʧʣʦʪʳ ʩʛʦʨʘʥʠʷ ʪʦʧʣʠʚʘ; ʝ) ʧʦʚʳʰʝʥʠʷ ʧʣʦʪʥʦʩʪʠ ʟʘʨʷʜʘ ʠ 
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ʢʦʬɻʬʠʮʠʝʥʪʘ ʥʘʧʦʣʥʝʥʠʷ (ʥʘʧʨʠʤʝʨ, ʧʫʪʝʤ ʥʘʜʜʫʚʘ, ʘ ʪʘʢʞʝ ʟʘ ʩʯʝʪ 

ʫʣʫʯʰʝʥʠʷ ʦʨʛʘʥʠʟʘʮʠʠ ʛʘʟʦʦʙʤʝʥʘ, ʩʥʠʞʝʥʠʷ ʩʦʧʨʦʪʠʚʣʝʥʠʡ ʥʘ ʚʧʫʩʢʝ ʠ 

ʚʳʧʫʩʢʝ, ʧʨʠʤʝʥʝʥʠʷ ʠʥʝʨʮʠʦʥʥʦʛʦ ʥʘʜʜʫʚʘ ʜʣʷ ʫʚʝʣʠʯʝʥʠʷ ʜʦʟʘʨʷʜʢʠ ʠ ʪ. ʜ.); ʞ) 

ʧʦʚʳʰʝʥʠʷ ʠʥʜʠʢʘʪʦʨʥʦʛʦ ʂʇɼ (ʟʘ ʩʯʝʪ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʧʨʦʮʝʩʩʘ ʩʛʦʨʘʥʠʷ ʠ 

ʩʦʢʨʘʱʝʥʠʷ ʧʦʪʝʨʴ ʪʝʧʣʦʪʳ ʪʦʧʣʠʚʘ ʚ ʧʨʦʮʝʩʩʘʭ ʩʞʘʪʠʷ ʠ ʨʘʩh ʠʨʝʥʠʷ); ʟ) 

ʧʦʚʳʰʝʥʠʷ ʤʝʭʘʥʠʯʝʩʢʦʛʦ ʂʇɼ ʜʚʠʛʘʪʝʣʷ (ʥʘʧʨʠʤʝʨ, ʟʘ ʩʯʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʳʭ ʤʘʩʝʣ, ʫʤʝʥʴʰʝʥʠʷ ʩʦʧʨʠʢʘʩʘʶʱʠʭʩʷ ʧʦʚʝʨʭʥʦʩʪʝʡ, 

ʩʦʢʨʘʱʝʥʠʷ ʥʘʩʦʩʥʳʭ ʧʦʪʝʨʴ ʠ ʪ. ʜ.). 

ʃʠʪʨʦʚʘʷ ʤʦʱʥʦʩʪʴ. 

ʃʠʪʨʦʚʦʡ ʤʦʱʥʦʩʪʴʶ ʜʚʠʛʘʪʝʣʷ Nʣ, ʢɺʪ, ʥʘʟʳʚʘʝʪʩʷ ʝʛʦ ʥʦʤʠʥʘʣʴʥʘʷ 

ʤʦʱʥʦʩʪʴ, ʦʪʥʝʩʝʥʥʘʷ ʢ ʨʘʙʦʯʝʤʫ ʦʙʲʝʤʫ ʮʠʣʠʥʜʨʦʚ ʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ 
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ʛʜʝ Nʝʥ ï ʥʦʤʠʥʘʣʴʥʘʷ ʤʦʱʥʦʩʪʴ, ʢɺʪ; 

       Vʣ ï ʨʘʙʦʯʠʡ ʦʙʲʝʤ ʮʠʣʠʥʜʨʦʚ, ʣ. 

ʃʠʪʨʦʚʘʷ ʤʦʱʥʦʩʪʴ ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʜʚʠʛʘʪʝʣʴ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʨʘʙʦʯʝʛʦ ʦʙʲʝʤʘ ʝʛʦ ʮʠʣʠʥʜʨʦʚ. ʏʝʤ ʙʦʣʴʰʝ ʣʠʪʨʦʚʘʷ ʤʦʱʥʦʩʪʴ, ʪʝʤ ʤʝʥʴʰʝ 

ʛʘʙʘʨʠʪʳ ʠ ʤʘʩʩʘ ʜʚʠʛʘʪʝʣʷ. 

 

2.2 ʏʘʩʦʚʦʡ ʠ ʫʜʝʣʴʥʳʡ ʨʘʩʭʦʜ ʪʦʧʣʠʚʘ 

 

ʋʜʝʣʴʥʳʡ ʨʘʩʭʦʜ ʪʦʧʣʠʚʘ. 

ʕʬʬʝʢʪʠʚʥʳʡ ʫʜʝʣʴʥʳʡ ʨʘʩʭʦʜ gʝ, ʛ/(ʢɺʪÅʯ), ʞʠʜʢʦʛʦ ʪʦʧʣʠʚʘ ʦʧʨʝʜʝʣʷʝʪʩʷ 

ʧʦ ʬʦʨʤʫʣʝ 
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ɻʜʝ ʅu ï ʥʠʟʰʘʷ ʪʝʧʣʦʪʘ ʩʛʦʨʘʥʠʷ ʞʠʜʢʦʛʦ ʪʦʧʣʠʚʘ, ʄɼʞ/ʢʛ; 
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       ɖʝ ï ʵʬʬʝʢʪʠʚʥʳʡ ʂʇɼ. 

ɼʣʷ ʜʚʠʛʘʪʝʣʝʡ, ʨʘʙʦʪʘʶʱʠʭ ʥʘ ʛʘʟʦʦʙʨʘʟʥʦʤ ʪʦʧʣʠʚʝ, ʵʬʬʝʢʪʠʚʥʳʡ 

ʫʜʝʣʴʥʳʡ ʨʘʩʭʦʜ ʛʘʟʦʚʦʛʦ ʪʦʧʣʠʚʘ ɡʝ, ʤ
3
/(ʢɺʪ Å ʯ), ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ 
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ʛʜʝ ʅǋu ï ʥʠʟʰʘʷ ʪʝʧʣʦʪʘ ʩʛʦʨʘʥʠʷ ʛʘʟʦʦʙʨʘʟʥʦʛʦ ʪʦʧʣʠʚʘ, ʄɼʞ/ʤ
3
; 

      ʨk ï ʜʘʚʣʝʥʠʝ ʚʦʟʜʫʭʘ ʧʝʨʝʜ ʩʤʝʩʠʪʝʣʝʤ ʄʇʘ; 

      ʄǋ1 ï ʢʦʣʠʯʝʩʪʚʦ ʛʦʨʶʯʝʡ ʩʤʝʩʠ, ʤ
3
ʛʦʨ.ʩʤ/ʤ

3
 ʪʦʧʣ.; 

      ʊk ï ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ ʧʝʨʝʜ ʩʤʝʩʠʪʝʣʝʤ, ʂ.  

ʋʜʝʣʴʥʳʡ ʨʘʩʭʦʜ ʪʝʧʣʦʪʳ qʝ ʄɼʞ/(ʢɺʪ Å ʯ), ʥʘ ʝʜʠʥʠʮʫ ʵʬʬʝʢʪʠʚʥʦʡ 

ʤʦʱʥʦʩʪʠ ʦʧʨʝʜʝʣʝ̫ʪʩʷ ʧʦ ʬʦʨʤʫʣʝ 
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ɼʣʷ ʩʦʚʨʝʤʝʥʥʳʭ ʘʚʪʦʤʦʙʠʣʴʥʳʭ ʠ ʪʨʘʢʪʦʨʥʳʭ ʜʚʠʛʘʪʝʣʝʡ ʵʬʬʝʢʪʠʚʥʳʡ 

ʫʜʝʣʴʥʳʡ ʨʘʩʭʦʜ ʪʦʧʣʠʚʘ gʝ, ʛ/(ʢɺʪ Å ʯ), ʧʨʠ ʥʦʤʠʥʘʣʴʥʦʡ ʥʘʛʨʫʟʢʝ ʠʤʝʝʪ 

ʩʣʝʜʫʶʱʠʝ ʟʥʘʯʝʥʠʷ: 

ʜʣʷ ʜʚʠʛʘʪʝʣʝʡ ʩ ʵʣʝʢʪʨʦʥʥʳʤ ʚʧʨʳʩʢʦʤ ʪʦʧʣʠʚʘ.......  200 ð 290 ʛ/(ʢɺʪ Å ʯ) 

ʜʣʷ ʢʘʨʙʶʨʘʪʦʨʥʳʭ ʜʚʠʛʘʪʝʣʝʡ ....................................  230 ð 310 ʛ/(ʢɺʪ Å ʯ) 

ʜʣʷ ʜʠʟʝʣʝʡ ʩ ʥʝʨʘʟʜʝʣʝʥʥʳʤʠ ʢʘʤʝʨʘʤʠ ééééé  200 ð 235 ʛ/(ʢɺʪ Å ʯ) 

ʜʣʷ ʚʠʭʨʝʢʘʤʝʨʥʳʭ ʠ ʧʨʝʜʢʘʤʝʨʥʳʭ ʜʠʟʝʣʝʡ................  220 ð 260 ʛ/(ʢɺʪ Å ʯ) 

ɼʣʷ ʛʘʟʦʚʳʭ ʜʚʠʛʘʪʝʣʝʡ ʫʜʝʣʴʥʳʡ ʨʘʩʭʦʜ ʪʝʧʣʦʪʳ, qʝ 12 ð 17ʄɼʞ/(ʢɺʪ Å ʯ) 

ʏʘʩʦʚʦʡ ʨʘʩʭʦʜ ʪʦʧʣʠʚʘ. 

ʏʘʩʦʚʦʡ ʨʘʩʭʦʜ ʪʦʧʣʠʚʘ Gʊ, ʢʛ/ʯ, ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ 
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2.3 ɺʦʧʨʦʩʳ ʜʣʷ ʩʘʤʦʢʦʥʪʨʦʣʷ ʧʦ ʪʝʤʝ ʇʦʢʘʟʘʪʝʣʠ 

ʨʘʙʦʯʝʛʦ ʮʠʢʣʘ 

 

1 ʏʝʤʫ ʨʘʚʝʥ ʫʜʝʣʴʥʳʡ ʵʬʬʝʢʪʠʚʥʳʡ ʨʘʩʭʦʜ ʪʦʧʣʠʚʘ ʜʣʷ ʢʘʨʙʶʨʘʪʦʨʥʳʭ ʠ 

ʜʠʟʝʣʴʥʳʭ ʜʚʠʛʘʪʝʣʝʡ? 

2 ʂʘʢʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʨʘʙʦʯʠʡ ʮʠʢʣ? 

3 ʏʪʦ ʥʘʟʳʚʘʝʪʩʷ ʩʨʝʜʥʠʤ ʠʥʜʠʢʘʪʦʨʥʳʤ ʜʘʚʣʝʥʠʝʤ? 

4 ʂʘʢ ʦʧʨʝʜʝʣʷʝʪʩʷ ʨʘʙʦʪʘ ʛʘʟʦʚ ʟʘ ʮʠʢʣ? 

5 ʏʪʦ ʥʘʟʳʚʘʝʪʩʷ ʠʥʜʠʢʘʪʦʨʥʦʡ ʤʦʱʥʦʩʪʴʶ? 

6 ʂʘʢ ʦʧʨʝʜʝʣʷʝʪʩʷ ʠʥʜʠʢʘʪʦʨʥʘʷ ʤʦʱʥʦʩʪʴ? 

7 ʏʪʦ ʥʘʟʳʚʘʝʪʩʷ ʵʬʬʝʢʪʠʚʥʦʡ ʤʦʱʥʦʩʪʴʶ? 

8 ʂʘʢ ʦʧʨʝʜʝʣʷʝʪʩʷ ʵʬʬʝʢʪʠʚʥʘʷ ʤʦʱʥʦʩʪʴ? 

9 ʂʘʢ ʦʧʨʝʜʝʣʷʝʪʩʷ ʵʬʬʝʢʪʠʚʥʘʷ ʤʦʱʥʦʩʪʴ ʯʝʨʝʟ ʢʨʫʪʷʱʠʡ ʤʦʤʝʥʪ ʥʘ 

ʢʦʣʝʥʯʘʪʦʤ ʚʘʣʫ? 

10 ʏʪʦ ʥʘʟʳʚʘʝʪʩʷ ʣʠʪʨʦʚʦʡ ʤʦʱʥʦʩʪʴʶ? ʂʘʢ ʦʧʨʝʜʝʣʷʝʪʩʷ ʣʠʪʨʦʚʘʷ 

ʤʦʱʥʦʩʪʴ? 

11 ʂʘʢ ʦʧʨʝʜʝʣʠʪʴ ʯʘʩʦʚʦʡ ʨʘʩʭʦʜ ʪʦʧʣʠʚʘ ʚʦ ʚʨʝʤʷ ʠʩʧʳʪʘʥʠʷ ʜʚʠʛʘʪʝʣʷ? 

12.ʏʪʦ ʥʘʟʳʚʘʝʪʩʷ ʫʜʝʣʴʥʳʤ ʠʥʜʠʢʘʪʦʨʥʳʤ ʨʘʩʭʦʜʦʤ ʪʦʧʣʠʚʘ? 

13.ʏʪʦ ʥʘʟʳʚʘʝʪʩʷ ʫʜʝʣʴʥʳʤ ʵʬʬʝʢʪʠʚʥʳʤ ʨʘʩʭʦʜʦʤ ʪʦʧʣʠʚʘ? ɺ ʢʘʢʠʭ 

ʝʜʠʥʠʮʘʭ ʦʥ ʠʟʤʝʨʷʝʪʩʷ? 

 

3 ɸʜʘʧʪʠʨʦʚʘʥʥʳʡ ʢʦʥʩʧʝʢʪ ʧʦ ʪʝʤʝ ʊʝʧʣʦʚʦʡ ʙʘʣʘʥʩ  

 

3.1 ʂʦʵʬʬʠʮʠʝʥʪ ʧʦʣʝʟʥʦʛʦ ʜʝʡʩʪʚʠʷ 

 

ʊʝʨʤʠʯʝʩʢʠʡ ʂʇɼ.  

ʊʝʨʤʠʯʝʩʢʠʤ ʂʇɼ ɖt ʥʘʟʳʚʘʝʪʩʷ ʦʪʥʦʰʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʪʝʧʣʦʪʳ, 

ʧʨʝʚʨʘʱʝʥʥʦʡ ʚ ʧʦʣʝʟʥʫʶ ʤʝʭʘʥʠʯʝʩʢʫʶ ʨʘʙʦʪʫ, ʢ ʦʙʱʝʤʫ ʢʦʣʠʯʝʩʪʚʫ ʪʝʧʣʦʪʳ, 

ʧʦʜʚʝʜʝʥʥʦʡ ʢ ʨʘʙʦʯʝʤʫ ʪʝʣʫ, ʝʛʦ ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʧʦ ʬʦʨʤʫʣʝ 
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ʛʜʝ Ŭ ï ʢʦʵʬʬʠʮʠʝʥʪ ʠʟʙʳʪʢʘ ʚʦʟʜʫʭʘ; 

      ʊʘ ï ʪʝʤʧʝʨʘʪʫʨʘ ʘʪʤʦʩʬʝʨʥʦʛʦ ʚʦʟʜʫʭʘ, ʂ;   

      l0 ï ʪʝʦʨʝʪʠʯʝʩʢʠ ʥʝʦʙʭʦʜʠʤʦʝ ʢʦʣʠʯʝʩʪʚʦ ʚʦʟʜʫʭʘ ʜʣʷ ʩʛʦʨʘʥʠʷ 1 ʢʛ  

            ʪʦʧʣʠʚʘ, ʢʛ; 

      RB ï ʫʜʝʣʴʥʘʷ ʛʘʟʦʚʘʷ ʧʦʩʪʦʷʥʥʘʷ ʚʦʟʜʫʭʘ; 

      ʅu ï ʥʠʟʰʘʷ ʪʝʧʣʦʪʘ ʩʛʦʨʘʥʠʷ ʪʦʧʣʠʚʘ, ʄɼʞ/ʢʛ;  

      Ů ï ʩʪʝʧʝʥʴ ʩʞʘʪʠʷ; 

      k1 ï ʧʦʢʘʟʘʪʝʣʴ ʘʜʠʘʙʘʪʳ ʩʞʘʪʠʷ; 

      ɚ ï ʩʪʝʧʝʥʴ ʧʦʚʳʰʝʥʠʷ ʜʘʚʣʝʥʠʷ; 

      k2 ï ʧʦʢʘʟʘʪʝʣʴ ʘʜʠʘʙʘʪʳ ʨʘʩʰʠʨʝʥʠʷ.        

ʅʘʧʨʠʤʝʨ, ʠʟʤʝʥʝʥʠʝ ʚʝʣʠʯʠʥʳ ʪʝʨʤʠʯʝʩʢʦʛʦ ʂʇɼ ʨʘʟʦʤʢʥʫʪʦʛʦ ʮʠʢʣʘ ʩʦ 

ʩʛʦʨʘʥʠʝʤ ʪʦʧʣʠʚʘ ʧʨʠ V = const ʟʘʚʠʩʠʪ ʦʪ ʠʟʤʝʥʝʥʠʷ ʪʨʝʭ ʠʩʭʦʜʥʳʭ ʧʘʨʘʤʝʪʨʦʚ 

Ů, ʊʘ ʠ Ŭ. 

ʅʘ ʨʠʩʫʥʢʝ 3.1 ʧʨʝʜʩʪʘʚʣʝʥʘ ʵʪʘ ʟʘʚʠʩʠʤʦʩʪʴ, ʨʘʩʩʯʠʪʘʥʥʘʷ ʩ ʧʦʤʦʱʴʶ 

ʢʦʤʧʴʶʪʝʨʘ ʧʦ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʧʨʦʛʨʘʤʤʝ. ʀʟ ʨʠʩʫʥʢʘ 3.1 ʚʠʜʥʦ, ʯʪʦ ɖt = 0,45 

ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʟʥʘʯʝʥʠʷʭ ʩʪʝʧʝʥʠ ʩʞʘʪʠʷ Ů, ʢʦʵʬʬʠʮʠʝʥʪʘ 

ʠʟʙʳʪʢʘ ʚʦʟʜʫʭʘ Ŭ ʠ ʥʘʯʘʣʴʥʦʡ ʪʝʤʧʝʨʘʪʫʨʳ ʊʘ. ʇʨʠʯʝʤ ɖt = 0,45 ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ 

ʧʨʠ Ů = 20 ʠ Ů = 8, ʥʦ ʧʨʠ ʚʳʙʦʨʝ ʨʘʟʣʠʯʥʦʛʦ ʩʦʩʪʘʚʘ ʩʤʝʩʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʧʨʠ Ŭ 

= 0,845 ʠ Ŭ = 1,150. ɺʝʣʠʯʠʥʘ ʞʝ ʥʘʯʘʣʴʥʦʡ ʪʝʤʧʝʨʘʪʫʨʳ ʊʘ ʥʝʟʥʘʯʠʪʝʣʴʥʦ ʚʣʠʷʝʪ 

ʥʘ ʠʟʤʝʥʝʥʠʝ ɖt ʧʨʠ Ŭ < 1, ʥʦ ʧʨʠ Ŭ > 1 ʧʦʚʳʰʝʥʠʝ ʊʘ ʟʘʤʝʪʥʦ ʩʥʠʞʘʝʪ ʚʝʣʠʯʠʥʫ 

ʪʝʨʤʠʯʝʩʢʦʛʦ ʂʇɼ. ɽʩʣʠ ʧʨʠ Ů = 8, ʊʘ = 290 ʂ ʠ Ŭ = 1,15    ʤʦʞʥʦ   ʧʦʣʫʯʠʪʴ ɖt 

=0,45, ʪʦ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ɖt = 0,45 ʧʨʠ Ů = 8 ʠ ʊʘ = 440 ʂ ʥʝʦʙʭʦʜʠʤʦ ʫʚʝʣʠʯʠʪʴ 

ʦʙʝʜʥʝʥʠʝ ʩʤʝʩʠ ʜʦ Ŭ = 1,365 (ʰʪʨʠʭʦʚʘʷ ʣʠʥʠʷ ʥʘ ʨʠʩ. 3.1 ʚʳʰʣʘ ʟʘ ʧʨʝʜʝʣʳ 

ʛʨʘʬʠʢʘ). 

ʀʥʜʠʢʘʪʦʨʥʳʡ ʂʇɼ. 

ʀʥʜʠʢʘʪʦʨʥʳʡ ʂʇɼ ɖi ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʩʪʝʧʝʥʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʜʝʡʩʪ-

ʚʠʪʝʣʴʥʦʤ   ʮʠʢʣʝ   ʪʝʧʣʦʪʳ ʪʦʧʣʠʚʘ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʧʦʣʝʟʥʦʡ ʨʘʙʦʪʳ ʠ 
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ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʦʪʥʦʰʝʥʠʝ ʪʝʧʣʦʪʳ, ʵʢʚʠʚʘʣʝʥʪʥʦʡ ʠʥʜʠʢʘʪʦʨʥʦʡ ʨʘʙʦʪʝ 

ʮʠʢʣʘ, ʢʦ ʚʩʝʤʫ ʢʦʣʠʯʝʩʪʚʫ ʪʝʧʣʦʪʳ, ʚʥʝʩʝʥʥʦʡ ʚ ʮʠʣʠʥʜʨ ʩ ʪʦʧʣʠʚʦʤ. 

 

 

 

ʈʠʩʫʥʦʢ 3.1 - ɿʘʚʠʩʠʤʦʩʪʴ ʪʝʨʤʠʯʝʩʢʦʛʦ ʂʇɼ ʨʘʟʦʤʢʥʫʪʦʛʦ ʮʠʢʣʘ ʩʦ ʩʛʦʨʘʥʠʝʤ ʧʨʠ V = const ʦʪ ʢʦʵʬʬʠʮʠʝʥʪʘ 

ʠʟʙʳʪʢʘ ʚʦʟʜʫʭʘ ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʟʥʘʯʝʥʠʷʭ ʩʪʝʧʝʥʠ ʩʞʘʪʠʷ ʠ ʥʘʯʘʣʴʥʳʭ ʪʝʤʧʝʨʘʪʫʨʘʭ: ʩʧʣʦʰʥʘʷ ʣʠʥʠʷ ʊʘ = 290 ʂ, 

ʧʫʥʢʪʠʨʥʘʷ ʣʠʥʠʷ ʊʘ = 440 ʂ. 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʥʜʠʢʘʪʦʨʥʳʡ ʂʇɼ ʫʯʠʪʳʚʘʝʪ ʚʩʝ ʪʝʧʣʦʚʳʝ ʧʦʪʝʨʠ 

ʜʝʡʩʪʚʠʪʝʣʴʥʦʛʦ ʮʠʢʣʘ. 

ɼʣʷ ʘʚʪʦʤʦʙʠʣʴʥʳʭ ʠ ʪʨʘʢʪʦʨʥʳʭ ʜʚʠʛʘʪʝʣʝʡ, ʨʘʙʦʪʘʶʱʠʭ ʥʘ ʞʠʜʢʦʤ 

ʪʦʧʣʠʚʝ ʠʥʜʠʢʘʪʦʨʥʳʡ ʂʇɼ ɖi ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ 

 

Vkʠ
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i

H
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h 0= , (3.2) 

 

ʛʜʝ ʨi ï ʩʨʝʜʥʝʝ ʠʥʜʠʢʘʪʦʨʥʦʝ ʜʘʚʣʝʥʠʝ, ʄʇʘ; 

      l0 ï ʪʝʦʨʝʪʠʯʝʩʢʠ ʥʝʦʙʭʦʜʠʤʦʝ ʢʦʣʠʯʝʩʪʚʦ ʚʦʟʜʫʭʘ ʜʣʷ ʩʛʦʨʘʥʠʷ 1 ʢʛ 

ʪʦʧʣʠʚʘ, ʢʛ; 
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      Ŭ ï ʢʦʵʬʬʠʮʠʝʥʪ ʠʟʙʳʪʢʘ ʚʦʟʜʫʭʘ; 

     ʅu ï ʥʠʟʰʘʷ ʪʝʧʣʦʪʘ ʩʛʦʨʘʥʠʷ ʪʦʧʣʠʚʘ, ʄɼʞ/ʢʛ; 

     ɟk ï ʧʣʦʪʥʦʩʪʴ ʟʘʨʷʜʘ ʥʘ ʚʧʫʩʢʝ, ʢʛ/ʤ
3
; 

     ɖV - ʢʦʵʬʬʠʮʠʝʥʪ ʥʘʧʦʣʥʝʥʠʷ ʮʠʣʠʥʜʨʘ. 

ɺ ʩʦʚʨʝʤʝʥʥʳʭ ʘʚʪʦʤʦʙʠʣʴʥʳʭ ʠ ʪʨʘʢʪʦʨʥʳʭ ʜʚʠʛʘʪʝʣʷʭ, ʨʘʙʦʪʘʶʱʠʭ ʥʘ 

ʥʦʤʠʥʘʣʴʥʦʤ ʨʝʞʠʤʝ, ʚʝʣʠʯʠʥʘ ʠʥʜʠʢʘʪʦʨʥʦʛʦ ʂʇɼ ɖi ʩʦʩʪʘʚʣʷʝʪ: 

ʜʣʷ ʜʚʠʛʘʪʝʣʝʡ ʩ ʵʣʝʢʪʨʦʥʥʳʤ ʚʧʨʳʩʢʦʤ ʪʦʧʣʠʚʘ ......       0,35 ð 0,45 

ʜʣʷ ʢʘʨʙʶʨʘʪʦʨʥʳʭ ʜʚʠʛʘʪʝʣʝʡ.....................................      0,30 ð 0,40 

ʜʣʷ ʜʠʟʝʣʝʡ .......................................................................  0,40 ð 0,50 

ʜʣʷ ʛʘʟʦʚʳʭ ʜʚʠʛʘʪʝʣʝʡ ...................................................    0,28 ð 0,35 

ʄʝʭʘʥʠʯʝʩʢʠʡ ʂʇɼ. 

ʆʪʥʦʰʝʥʠʝ ʩʨʝʜʥʝʛʦ ʵʬʬʝʢʪʠʚʥʦʛʦ ʜʘʚʣʝʥʠʷ ʢ ʠʥʜʠʢʘʪʦʨʥʦʤʫ ʥʘʟʳʚʘʝʪʩʷ 

ʤʝʭʘʥʠʯʝʩʢʠʤ ʂʇɼ ʜʚʠʛʘʪʝʣʷ ɖʤ ʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ 
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ʛʜʝ ʨʝ ï ʩʨʝʜʥʝʝ ʵʬʬʝʢʪʠʚʥʦʝ ʜʘʚʣʝʥʠʝ, ʄʇʘ; 

       ʨi ï ʩʨʝʜʥʝʝ ʠʥʜʠʢʘʪʦʨʥʦʝ ʜʘʚʣʝʥʠʝ, ʄʇʘ; 

       ʨʤ ï ʩʨʝʜʥʝʝ ʜʘʚʣʝʥʠʝ ʤʝʭʘʥʠʯʝʩʢʠʭ ʧʦʪʝʨʴ, ʄʇʘ. 

ʉ ʫʚʝʣʠʯʝʥʠʝʤ ʧʦʪʝʨʴ ʚ ʜʚʠʛʘʪʝʣʝ ɖʤ ʫʤʝʥʴʰʘʝʪʩʷ. ʇʨʠ ʩʥʠʞʝʥʠʠ ʥʘʛʨʫʟʢʠ 

ʚ ʢʘʨʙʶʨʘʪʦʨʥʦʤ ʜʚʠʛʘʪʝʣʝ ʟʥʘʯʠʪʝʣʴʥʦ ʚʦʟʨʘʩʪʘʝʪ ʨʤ ʠʟ-ʟʘ ʫʚʝʣʠʯʝʥʠʷ ʧʦʪʝʨʴ ʥʘ 

ʛʘʟʦʦʙʤʝʥ. ʇʨʠ ʭʦʣʦʩʪʦʤ ʭʦʜʝ ʨi = pʤ ʠ ɖʤ = 0 

ɺʝʣʠʯʠʥʘ ʤʝʭʘʥʠʯʝʩʢʦʛʦ ʂʇɼ ʚʦʟʨʘʩʪʘʝʪ ʩ ʫʤʝʥʴʰʝʥʠʝʤ ʧʦʪʝʨʴ ʥʘ ʪʨʝʥʠʝ 

ʠ ʥʘ ʧʨʠʚʦʜ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʭ ʤʝʭʘʥʠʟʤʦʚ, ʘ ʪʘʢʞʝ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʥʘʛʨʫʟʢʠ ʜʦ 

ʦʧʨʝʜʝʣʝʥʥʳʭ ʧʨʝʜʝʣʦʚ. 

ʇʦ ʦʧʳʪʥʳʤ ʜʘʥʥʳʤ ʤʝʭʘʥʠʯʝʩʢʠʡ ʂʇɼ ɖʤ ʨʘʟʣʠʯʥʳʭ ʜʚʠʛʘʪʝʣʝʡ, 

ʨʘʙʦʪʘʶʱʠʭ ʥʘ ʥʦʤʠʥʘʣʥɹʦʤ ʨʝʞʠʤʝ, ʠʟʤʝʥʷʝʪʩʷ ʚ ʩʣʝʜʫʶʱʠʭ ʧʨʝʜʝʣʘʭ: 

ʜʣʷ ʙʝʥʟʠʥʦʚʳʭ ʜʚʠʛʘʪʝʣʝʡ ............................................      0,75ð0,92 

ʜʣʷ ʯʝʪʳʨʝʭʪʘʢʪʥʳʭ ʜʠʟʝʣʝʡ ʙʝʟ ʥʘʜʜʫʚʘ .....................       0,7 ð 0,82 

ʜʣʷ ʯʝʪʳʨʝʭʪʘʢʪʥʳʭ ʜʚʠʛʘʪʝʣʝʡ ʩ ʥʘʜʜʫʚʦʤ (ʙʝʟ ʫʯʝʪʘ  
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ʧʦʪʝʨʴ ʤʦʱʥʦʩʪʠ ʥʘ ʥʘʛʥʝʪʘʪʝʣʴ) ...................................      0,8 ð 0,9 

ʜʣʷ ʜʚʫʭʪʘʢʪʥʳʭ ʙʳʩʪʨʦʭʦʜʥʳʭ ʜʠʟʝʣʝʡ ......................        0,7 - 0,85 

ʜʣʷ ʛʘʟʦʚʳʭ ʜʚʠʛʘʪʝʣʝʡ ...................................................      0,75 ð 0,85 

ʕʬʬʝʢʪʠʚʥʳʡ ʂʇɼ. 

ʕʬʬʝʢʪʠʚʥʳʡ ʂʇɼ ɖʝ ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʵʢʦʥʦʤʠʯʥʦʩʪʴ ʨʘʙʦʪʳ ʜʚʠʛʘʪʝʣʷ. 

ʆʪʥʦʰʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʪʝʧʣʦʪʳ, ʵʢʚʠʚʘʣʝʥʪʥʦʡ ʧʦʣʝʟʥʦʡ ʨʘʙʦʪʝ ʥʘ ʚʘʣʫ 

ʜʚʠʛʘʪʝʣʷ, ʢ ʦʙɦ ʝʤʫ ʢʦʣʠʯʝʩʪʚʫ ʪʝʧʣʦʪʳ, ʚʥʝʩʝʥʥʦʡ ʚ ʜʚʠʛʘʪʝʣʴ ʩ ʪʦʧʣʠʚʦʤ, 

ʥʘʟʳʚʘʝʪʩʷ ʵʬʬʝʢʪʠʚʥʳʤ ʂʇɼ. ʆʥ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ 

 

ʠ

ʝ
ʝ
ʅ

L
=h , (3.4) 

 

ʛʜʝ  Le ð ʪʝʧʣʦʪʘ,  ʵʢʚʠʚʘʣʝʥʪʥʘʷ  ʵʬʬʝʢʪʠʚʥʦʡ  ʨʘʙʦʪʝ,  ʄɼʞ/ʢʛ ʪʦʧʣ.; 

       ʅʠ ð ʥʠʟʰʘʷ ʪʝʧʣʦʪʘ ʩʛʦʨʘʥʠʷ ʪʦʧʣʠʚʘ, ʄɼʞ/ʢʛ ʪʦʧʣ. 

ʉʚʷʟʴ ʤʝʞʜʫ ʵʬʬʝʢʪʠʚʥʳʤ ʠ ʤʝʭʘʥʠʯʝʩʢʠʤ ʂʇɼ ʜʚʠʛʘʪʝʣʷ ʦʧʨʝʜʝʣʷʝʪʩʷ 

ʚʳʨʘʞʝʥʠʝʤ 

 

ʤiʝ hhh ³= , (3.5) 

 

ʕʬʬʝʢʪʠʚʥʳʡ ʂʇɼ ɖʝ ʜʚʠʛʘʪʝʣʷ ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʩʪʝʧʝʥʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʪʝʧʣʦʪʳ ʪʦʧʣʠʚʘ ʚ ʜʚʠʛʘʪʝʣʝ ʩ ʫʯʝʪʦʤ ʚʩʝʭ ʧʦʪʝʨʴ ð ʪʝʧʣʦʚʳʭ ʠ ʤʝʭʘʥʠʯʝʩʢʠʭ. 

ɿʥʘʯʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʛʦ ʂʇɼ ɖʝ ʧʨʠ ʥʦʤʠʥʘʣʴʥʦʤ ʨʝʞʠʤʝ ʧʨʠʚʝʜʝʥʳ ʥʠʞʝ: 

ʜʣʷ ʙʝʥʟʠʥʦʚʳʭ ʜʚʠʛʘʪʝʣʝʡ ............................................       0,25ð 0,38 

ʜʣʷ ʜʠʟʝʣʝʡ ʙʝʟ ʥʘʜʜʫʚʘ ..................................................       0,35 ð 0,42 

ʜʣʷ ʜʠʟʝʣʝʡ ʩ ʥʘʜʜʫʚʦʤ....................................................       0,23 ð 0,30 

ʜʣʷ ʛʘʟʦʚʳʭ ʜʚʠʛʘʪʝʣʝʡ ...................................................       0,38 ð 0,45 

ɹʦʣʝʝ ʚʳʩʦʢʠʝ ʟʥʘʯʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʛʦ ʂʇɼ ɖʝ ʫ ʜʠʟʝʣʝʡ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ɖʝ 

ʙʝʥʟʠʥʦʚʳʭ ʜʚʠʛʘʪʝʣʝʡ ʷʚʣʷʶʪʩʷ, ʚ ʦʩʥʦʚʥʦʤ, ʩʣʝʜʩʪʚʠʝʤ ʧʦʚʳʰʝʥʥʳʭ ʟʥʘʯʝʥʠʡ 

ʫ ʥʠʭ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʠʟʙʳʪʢʘ ʚʦʟʜʫʭʘ, ʘ ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʠ ʙʦʣʝʝ ʧʦʣʥʦʛʦ 

ʩʛʦʨʘʥʠʷ ʪʦʧʣʠʚʘ. ʕʪʦʛʦ ʥʝʜʦʩʪʘʪʢʘ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝʪ ʫ ʜʚʠʛʘʪʝʣʝʡ ʩ ʚʧʨʩrʢʦʤ 

ʣʝʛʢʦʛʦ ʪʦʧʣʠʚʘ. 
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3.2 ʊʝʧʣʦʚʦʡ ʙʘʣʘʥʩ 

 

ʊʝʧʣʦ, ʚʳʜʝʣʷʶʱʝʝʩʷ ʧʨʠ ʩʛʦʨʘʥʠʠ ʪʦʧʣʠʚʘ ʚ ʮʠʣʠʥʜʨʘʭ ʜʚʠʛʘʪʝʣʷ, ʥʝ 

ʤʦʞʝʪ ʙʳʪʴ ʧʦʣʥʦʩʪʴʶ ʧʨʝʦʙʨʘʟʦʚʘʥʦ ʚ ʧʦʣʝʟʥʫʶ ʤʝʭʘʥʠʯʝʩʢʫʶ ʨʘʙʦʪʫ. ɺ 

ʪʝʨʤʦʜʠʥʘʤʠʯʝʩʢʦʤ ʮʠʢʣʝ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʝʚʨʘʱʝʥʠʷ ʪʝʧʣʘ ʚ ʨʘʙʦʪʫ 

ʦʮʝʥʠʚʘʝʪʩʷ ʪʝʨʤʠʯʝʩʢʠʤ ʢʦʵʬʬʠʮʠʝʥʪʦʤ ʧʦʣʝʟʥʦʛʦ ʜʝʡʩʪʚʠʷ ɖt, ʢʦʪʦʨʳʡ ʚʩʝʛʜʘ 

ʦʩʪʘʝʪʩʷ ʤʝʥʴʰʝ ʝʜʠʥʠʮʳ ʚʩʣʝʜʩʪʚʠʝ ʧʝʨʝʜʘʯʠ ʯʘʩʪʠ ʪʝʧʣʘ ʭʦʣʦʜʥʦʤʫ ʠʩʪʦʯʥʠʢʫ. 

ɺ ʨʝʘʣʴʥʦʤ ʜʚʠʛʘʪʝʣʝ ʧʦʪʝʨʠ ʪʝʧʣʘ ʚʦʟʨʘʩʪʘʶʪ ʠʟ-ʟʘ ʪʨʝʥʠʷ, ʪʝʧʣʦʦʙʤʝʥʘ, 

ʥʝʧʦʣʥʦʪʳ ʩʛʦʨʘʥʠʷ ʠ ʜʨʫʛʠʭ ʧʨʠʯʠʥ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʵʬʬʝʢʪʠʚʥʳʡ ʂʇɼ ɖʝ ʮʠʢʣʘ 

ʠʤʝʝʪ ʤʝʥʴʰʝʝ ʟʥʘʯʝʥʠʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʚʝʣʠʯʠʥʦʡ ɖt. 

ʇʨʠʙʣʠʞʝʥʥʦ ʩʦʩʪʘʚʣʷʶʱʠʝ ʪʝʧʣʦʚʦʛʦ ʙʘʣʘʥʩʘ ʤʦʞʥʦ ʥʘʡʪʠ ʘʥʘʣʠʪʠʯʝʩʢʠ 

ʧʦ ʜʘʥʥʳʤ ʪʝʧʣʦʚʦʛʦ ʨʘʩʯʝʪʘ ʜʚʠʛʘʪʝʣʷ. 

ʊʝʧʣʦʚʦʡ ʙʘʣʘʥʩ ʧʦʟʚʦʣʷʝʪ ʦʧʨʝʜʝʣʠʪʴ ʪʝʧʣʦ, ʧʨʝʚʨʘʱʝʥʥʦʝ ʚ ʧʦʣʝʟʥʫʶ 

ʵʬʬʝʢʪʠʚʥʫʶ ʨʘʙʦʪʫ, ʪ. ʝ. ʫʩʪʘʥʦʚʠʪʴ ʩʪʝʧʝʥʴ ʜʦʩʪʠʛʥʫʪʦʛʦ ʩʦʚʝʨʰʝʥʩʪʚʘ 

ʪʝʧʣʦʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠ ʥʘʤʝʪʠʪʴ ʧʫʪʠ ʫʤʝʥʴʰʝʥʠʷ ʠʤʝʚʰʠʭʩʷ ʧʦʪʝʨʴ. ɿʥʘʥʠʝ 

ʦʪʜʝʣʴʥʳʭ ʩʦʩʪʘʚʣʷʶʱʠʭ ʪʝʧʣʦʚʦʛʦ ʙʘʣʘʥʩʘ ʧʦʟʚʦʣʷʝʪ ʩʫʜʠʪʴ ʦ 

ʪʝʧʣʦʥʘʧʨʷʞʝʥʥʦʩʪʠ ʜʝʪʘʣʝʡ ʜʚʠʛʘʪʝʣʷ, ʨʘʩʩʯʠʪʘʪʴ ʩʭʝʤʫ ʦʭʣʘʞʜʝʥʠʷ, ʚʳʷʩʥʠʪʴ 

ʚʦʟʤʦʞʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʝʧʣʦʪʳ ʦʪʨʘʙʦʪʘʚʰʠʭ ʛʘʟʦʚ ʠ ʪ. ʜ. 

ɺ ʦʙʱʝʤ ʚʠʜʝ ʚʥʝʰʥʠʡ ʪʝʧʣʦʚʦʡ ʙʘʣʘʥʩ ʜʚʠʛʘʪʝʣʷ ʤʦʞʝʪ ʙʳʪʴ ʧʨʝʜʩʪʘʚʣʝʥ 

ʚ ʚʠʜʝ ʩʣʝʜʫʶʱʠʭ ʩʦʩʪʘʚʣʷʶʱʠʭ 

 

6,3

ʪ
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Gʅ
QQQQQQ ʠ

ʩʥɺɻʝʦ =++++= , (3.6) 

 

ʛʜʝ Qo ð ʦʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʪʝʧʣʦʪʳ, ʚʚʝʜʝʥʥʦʡ ʚ ʜʚʠʛʘʪʝʣʴ ʩ ʪʦʧʣʠʚʦʤ,  

               ɼʞ/ʩ; 

      Qʝ - ʪʝʧʣʦʪʘ, ʵʢʚʠʚʘʣʝʥʪʥʘʷ ʵʬʬʝʢʪʠʚʥʦʡ ʨʘʙʦʪʝ ʜʚʠʛʘʪʝʣʷ ʟʘ 1 ʩ, ɼʞ/ʩ;: 

      Qʛ - ʪʝʧʣʦʪʘ, ʧʦʪʝʨʷʥʥʘʷ ʩ ʦʪʨʘʙʦʪʘʚʰʠʤʠ ʛʘʟʘʤʠ, ɼʞ/ʩ; 

      Qʚ - ʪʝʧʣʦʪʘ, ʧʝʨʝʜʘʚʘʝʤʘʷ ʦʭʣʘʞʜʘʶʱʝʡ ʩʨʝʜ, ɼʞ/ʩ; 

      Qʥ.ʩ - ʪʝʧʣʦʪʘ, ʧʦʪʝʨʷʥʥʘʷ ʠʟ-ʟʘ ʭʠʤʠʯʝʩʢʦʡ ʥʝʧʦʣʥʦʪʳ ʩʛʦʨʘʥʠʷ  
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                ʪʦʧʣʠʚʘ, ɼʞ/ʩ; 

      Qʦʩʪ. - ʥʝʫʯʪʝʥʥʳʝ ʧʦʪʝʨʠ ʪʝʧʣʦʪʳ, ɼʞ/ʩ; 

      ʅʠ ð ʥʠʟʰʘʷ ʪʝʧʣʦʪʘ ʩʛʦʨʘʥʠʷ ʪʦʧʣʠʚʘ, ʢɼʞ/ʢʛ ʪʦʧʣ.; 

      Gʊ - ʯʘʩʦʚʦʡ ʨʘʩʭʦʜ ʪʦʧʣʠʚʘ, ʢʛ/ʯ. 

ʊʝʧʣʦʪʘ, ʵʢʚʠʚʘʣʝʥʪʥʘʷ ʵʬʬʝʢʪʠʚʥʦʡ ʨʘʙʦʪʝ ʜʚʠʛʘʪʝʣʷ ʟʘ 1 ʩʝʢʫʥʜʫ Qʝ, 

ɼʞ/ʩ, ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ 

 

ʝʝ NQ 1000= , (3.7) 

 

ʛʜʝ Nʝ ï ʵʬʬʝʢʪʠʚʥʘʷ ʤʦʱʥʦʩʪʴ ʜʚʠʛʘʪʝʣʷ, ʄʇʘ. 

ʊʝʧʣʦʪʘ, ʧʦʪʝʨʷʥʥʘʷ ʩ ʦʪʨʘʙʦʪʘʚʰʠʤʠ ʛʘʟʘʤʠ Qʛ, ɼʞ/ʩ, ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ 

ʬʦʨʤʫʣʝ 
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ʛʜʝ ʄ2 ï ʦʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʧʨʦʜʫʢʪʦʚ ʩʛʦʨʘʥʠʷ, ʢʤʦʣʴ ʧʨ.ʩʛ/ʢʛ ʪʦʧʣ.; 

       ( )ɻt
tVʪʩ
0

// - ʪʝʧʣʦʝʤʢʦʩʪʴ ʦʪʨʘʙʦʪʘʚʰʠʭ ʛʘʟʦʚ, ʢɼʞ/(ʢʤʦʣʴÅ ʛʨʘʜ); 

       tʛ ï ʪʝʤʧʝʨʘʪʫʨʘ ʦʩʪʘʪʦʯʥʳʭ ʛʘʟʦʚ ʚ ʢʦʥʮʝ ʧʨʦʮʝʩʩʘ ʨʘʩʰʠʨʝʥʠʷ, 
ʦ
ʉ; 

       ʄ1 ï ʢʦʣʠʯʝʩʪʚʦ ʛʦʨʶʯʝʡ ʩʤʝʩʠ, ʢʤʦʣʴ ʛʦʨ.ʩʤ/ʢʛ ʪʦʧʣ.; 

      ( )20

0tVʪʩ - ʪʝʧʣʦʝʤʢʦʩʪʴ ʩʚʝʞʝʛʦ ʟʘʨʷʜʘ, ʢɼʞ/(ʢʤʦʣʴÅ ʛʨʘʜ); 

       t0 ï ʪʝʤʧʝʨʘʪʫʨʘ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, 
ʦ
ʉ. 

ʊʝʧʣʦʪʘ, ʧʝʨʝʜʘʚʘʝʤʘʷ ʦʭʣʘʞʜʘʶʱʝʡ ʩʨʝʜʝ Qʚ, ɼʞ/ʩ, ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ 

ʬʦʨʤʫʣʝ 
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, (3.9) 

 

ʛʜʝ ʩ - ʢʦʵʬʬʠʮʠʝʥʪ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦʩʪʠ ʜʣʷ ʯʝʪʳʨʝʭʪʘʢʪʥʳʭ ʜʚʠʛʘʪʝʣʝʡ  

          (0,45 ð 0,53, ʚ ʨʘʩʯʝʪʘʭ ʧʨʠʥʷʪʦ ʩ = 0,5); 
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      i - ʯʠʩʣʦ ʮʠʣʠʥʜʨʦʚ; 

     D - ʜʠʘʤʝʪʨ ʮʠʣʠʥʜʨʘ, ʩʤ; 

     ʪ - ʧʦʢʘʟʘʪʝʣʴ ʩʪʝʧʝʥʠ ʜʣʷ ʯʝʪʳʨʝʭʪʘʢʪʥʳʭ ʜʚʠʛʘʪʝʣʝʡ (0,5ð 0,7  ʚ  

          ʨʘʩʯʝʪʘʭ ʧʨʠʥʷʪʦ ʜʣʷ ʢʘʨʙʶʨʘʪʦʨʥʦʛʦ ʜʚʠʛʘʪʝʣʷ ʧʨʠ ʧ = 1000 ʤʠʥ
-1
  

          ʪ = 1,6, ʘ ʥʘ ʚʩʝʭ ʦʩʪʘʣʴʥʳʭ ʩʢʦʨʦʩʪʥʳʭ ʨʝʞʠʤʘʭ ï ʪ = 0,65; ʜʣʷ  

          ʜʚʠʛʘʪʝʣʷ ʩ ʚʧʨʳʩʢʦʤ ʪʦʧʣʠʚʘ ʧʨʠʥʷʪʦ: ʪ = 0,58 ʧʨʠ ʧ = 900 ʤʠʥ
-1
, 

          ʪ = 0,64 ʧʨʠ ʧ = 4000 ʤʠʥ 
-1
, m = 0,66 ʧʨʠ ʧ = 7000 ʤʠʥ

-1
 ʠ ʪ = 0,65  

           ʧʨʠ ʧ = 8000 ʤʠʥ
-1
); 

      ʧ ð ʯʘʩʪʦʪʘ ʚʨʘʱʝʥʠʷ ʢʦʣʝʥʯʘʪʦʛʦ ʚʘʣʘ ʜʚʠʛʘʪʝʣʷ, ʤʠʥ 
-1
. 

ʊʝʧʣʦʪʘ, ʧʦʪʝʨʷʥʥʘʷ ʠʟ-ʟʘ ʭʠʤʠʯʝʩʢʦʡ ʥʝʧʦʣʥʦʪʳ ʩʛʦʨʘʥʠʷ ʪʦʧʣʠʚʘ Qʥ.ʩ, 

ɼʞ/ʩ, ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ 

 

6,3
..

ʊʠ
ʩʥ

Gʅ
Q

D
= , (3.10) 

 

ʛʜʝ æʅʠ ï ʢʦʣʠʯʝʩʪʚʦ ʪʝʧʣʦʪʳ, ʧʦʪʝʨʷʥʥʦʝ ʚʩʣʝʜʩʪʚʠʝ ʭʠʤʠʯʝʩʢʦʡ  

                ʥʝʧʦʣʥʦʪʳ ʩʛʦʨʘʥʠʷ ʪʦʧʣʠʚʘ, ʢɼʞ/ʢʛ; 

        Gʊ - ʯʘʩʦʚʦʡ ʨʘʩʭʦʜ ʪʦʧʣʠʚʘ, ʢʛ/ʯ. 

ʅʝʫʯʪʝʥʥʳʝ ʧʦʪʝʨʠ ʪʝʧʣʦʪʳ Qʦʩʪ, ɼʞ/ʩ, ʦʧʨʝʜʝʣʷʶʪʩʷ ʧʦ ʬʦʨʤʫʣʝ 

 

( )..ʦʩʪ ʩʥɺɻʝʦ QQQQQQ +++-= , (3.11) 

 

ɿʥʘʥʠʝ ʘʙʩʦʣʶʪʥʳʭ ʟʥʘʯʝʥʠʡ ʩʦʩʪʘʚʣʷʶʱʠʭ ʪʝʧʣʦʚʦʛʦ ʙʘʣʘʥʩʘ ʧʦʟʚʦʣʷʝʪ 

ʦʩʫʱʝʩʪʚʠʪʴ ʢʦʣʠʯʝʩʪʚʝʥʥʫʶ ʦʮʝʥʢʫ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʪʝʧʣʦʪʳ ʚ ʜʚʠʛʘʪʝʣʝ. ɽʩʣʠ 

ʞʝ ʥʝʦʙʭʦʜʠʤʦ ʩʨʘʚʥʠʪʴ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʪʝʧʣʦʪʳ ʚ ʨʘʟʣʠʯʥʳʭ ʜʚʠʛʘʪʝʣʷʭ ʠʣʠ 

ʦʮʝʥʠʪʴ ʩʪʝʧʝʥʴ ʪʝʧʣʦʠʩʧʦʣʴʟʦʚʘʥʠʷ ʢʦʥʢʨʝʪʥʦʛʦ ʜʚʠʛʘʪʝʣʷ, ʪʦ ʩʦʩʪʘʚʣʷʶʱʠʝ 

ʪʝʧʣʦʚʦʛʦ ʙʘʣʘʥʩʘ ʫʜʦʙʥʝʝ ʧʨʝʜʩʪʘʚʣʷʪʴ ʚ ʦʪʥʦʩʠʪʝʣʴʥʳʭ ʚʝʣʠʯʠʥʘʭ, ʥʘʧʨʠʤʝʨ, ʚ 

ʧʨʦʮʝʥʪʘʭ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢʦ ʚʩʝʡ ʪʝʧʣʦʪʝ, ʧʦʜʚʝʜʝʥʥʦʡ ʩ ʪʦʧʣʠʚʦʤ 

 

%100ʦʩʪ... =++++= qqqqqq ʩʥBɻeʦ , (3.12) 
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ɺʝʣʠʯʠʥʳ ʦʪʜʝʣʴʥʳʭ ʩʦʩʪʘʚʣʷʶʱʠʭ ʪʝʧʣʦʚʦʛʦ ʙʘʣʘʥʩʘ ʜʚʠʛʘʪʝʣʷ ʥʝ 

ʷʚʣʷʶʪʩʷ ʧʦʩʪʦʷʥʥʤrʠ, ʘ ʠʟʤʝʥʷʶʪʩʷ ʚ ʧʨʦʮʝʩʩʝ ʝʛʦ ʨʘʙʦʪʳ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʥʘʛʨʫʟʢʠ, ʙʳʩʪʨʦʭʦʜʥʦʩʪʠ ʠ ʜʨʫʛʠʭ ʬʘʢʪʦʨʦʚ. 

ʍʘʨʘʢʪʝʨ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʪʝʧʣʦʪʳ, ʧʦʜʚʦʜʠʤʦʡ ʚ ʮʠʣʠʥʜʨ ʩ ʪʦʧʣʠʚʦʤ, ʚ 

ʧʨʦʮʝʩʩʝ ʧʨʝʚʨʘɦ ʝʥʠʷ ʚ ʧʦʣʝʟʥʫʶ ʵʬʬʝʢʪʠʚʥʫʶ ʨʘʙʦʪʫ ʥʘʛʣʷʜʥʦ ʤʦʞʝʪ ʙʳʪʴ 

ʧʨʝʜʩʪʘʚʣʝʥ ʚ ʚʠʜʝ ʢʨʠʚʳʭ ʪʝʧʣʦʚʦʛʦ ʙʘʣʘʥʩʘ (ʨʠʩ. 3.2), (ʨʠʩ. 3.3). ɻʨʘʬʠʯʝʩʢʠʝ 

ʟʘʚʠʩʠʤʦʩʪʠ ʩʪʨʦʷʪʩʷ ʥʘ ʦʩʥʦʚʘʥʠʠ ʦʧʨʝʜʝʣʝʥʠʷ ʢʘʞʜʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʯʘʩʪʦʪʳ ʚʨʘʱʝʥʠʷ, ʥʘʛʨʫʟʢʠ, ʢʘʯʝʩʪʚʘ ʩʤʝʩʠ ʠ ʪ. ʜ. ʅʝʦʙʭʦʜʠʤʳʝ 

ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ʫʢʘʟʘʥʥʳʭ ʢʨʠʚʳʭ ʪʝʧʣʦʚʦʛʦ ʙʘʣʘʥʩʘ ʜʘʥʥʳʝ ʧʦʣʫʯʘʶʪ ʧʨʠ 

ʧʨʦʚʝʜʝʥʠʠ ʩʧʝʮʠʘʣʴʥʳʭ ʠʩʧʳʪʘʥʠʡ ʜʚʠʛʘʪʝʣʷ ʣʠʙʦ ʧʫʪʝʤ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʝʟʫʣʴ-

ʪʘʪʦʚ ʨʘʥʝʝ ʚʳʧʦʣʥʝʥʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ. ʊʝʧʣʦʚʦʡ ʙʘʣʘʥʩ ʤʦʞʝʪ ʙʳʪʴ ʪʘʢʞʝ 

ʧʦʩʪʨʦʝʥ ʧʦ ʜʘʥʥʳʤ ʪʝʧʣʦʚʦʛʦ ʨʘʩʯʝʪʘ ʜʚʠʛʘʪʝʣʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʬʦʨʤʫʣ (3.6) 

ð (3.12). 

 

 

 

ʈʠʩʫʥʦʢ 3.2 - ɿʘʚʠʩʠʤʦʩʪʴ ʩʦʩʪʘʚʣʷʶʱʠʭ ʪʝʧʣʦʚʦʛʦ ʙʘʣʘʥʩʘ ʢʘʨʙʶʨʘʪʦʨʥʦʛʦ ʜʚʠʛʘʪʝʣʷ ʦʪ ʯʘʩʪʦʪʳ ʚʨʘʱʝʥʠʷ 

ʢʦʣʝʥʯʘʪʦʛʦ ʚʘʣʘ. 
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ʈʠʩʫʥʦʢ 3.3 - ɿʘʚʠʩʠʤʦʩʪʴ ʩʦʩʪʘʚʣʷʶʱʠʭ ʪʝʧʣʦʚʦʛʦ ʙʘʣʘʥʩʘ ʜʚʠʛʘʪʝʣʷ ʩ ʚʧʨʳʩʢʦʤ ʣʝʛʢʦʛʦ ʪʦʧʣʠʚʘ ʦʪ ʯʘʩʪʦʪʳ 

ʚʨʘʱʝʥʠʷ ʢʦʣʝʥʯʘʪʦʛʦ ʚʘʣʘ. 

 

3.3 ɺʦʧʨʦʩʳ ʜʣʷ ʩʘʤʦʢʦʥʪʨʦʣʷ ʧʦ ʪʝʤʝ ʊʝʧʣʦʚʦʡ ʙʘʣʘʥʩ 

 

1 ʏʪʦ ʥʘʟʳʚʘʝʪʩʷ ʪʝʨʤʠʯʝʩʢʠʤ ʢʦʵʬʬʠʮʠʝʥʪʦʤ ʧʦʣʝʟʥʦʛʦ ʜʝʡʩʪʚʠʷ 

ʜʚʠʛʘʪʝʣʷ? ʏʪʦ ʦʥ ʭʘʨʘʢʪʝʨʠʟʫʝʪ? 

2 ʏʪʦ ʥʘʟʳʚʘʝʪʩʷ ʠʥʜʠʢʘʪʦʨʥʳʤ ʢʦʵʬʬʠʮʠʝʥʪʦʤ ʧʦʣʝʟʥʦʛʦ ʜʝʡʩʪʚʠʷ 

ʜʚʠʛʘʪʝʣʷ? ʂʘʢʠʝ ʧʦʪʝʨʠ ʦʥ ʫʯʠʪʳʚʘʝʪ, ʢʨʦʤʝ ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʥʝʫʩʪʨʘʥʠʤʳʭ 

ʧʦʪʝʨʴ? 

3 ʅʘʧʠʰʠʪʝ ʬʦʨʤʫʣʫ ʜʣʷ ʚʳʯʠʩʣʝʥʠʷ ʠʥʜʠʢʘʪʦʨʥʦʛʦ ʢʦʵʬʬʠʮʠʝʥʪʘ 

ʧʦʣʝʟʥʦʛʦ ʜʝʡʩʪʚʠʷ 

4 ʏʪʦ ʥʘʟʳʚʘʝʪʩʷ ʦʪʥʦʩʠʪʝʣʴʥʳʤ ʢʦʵʬʬʠʮʠʝʥʪʦʤ ʧʦʣʝʟʥʦʛʦ ʜʝʡʩʪʚʠʷ? ʏʪʦ 

ʦʥ ʭʘʨʘʢʪʝʨʠʟʫʝʪ? 

5 ʏʪʦ ʥʘʟʳʚʘʝʪʩʷ ʵʬʬʝʢʪʠʚʥʳʤ ʢʦʵʬʬʠʮʠʝʥʪʦʤ ʧʦʣʝʟʥʦʛʦ ʜʝʡʩʪʚʠʷ 

ʜʚʠʛʘʪʝʣʷ. ʂʘʢʠʝ ʧʦʪʝʨʠ ʫʯʠʪʳʚʘʝʪ? 



 34 

6 ʅʘʧʠʰʠʪʝ ʬʦʨʤʫʣʫ ʜʣʷ ʚʳʯʠʩʣʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʛʦ ʢʦʵʬʬʠʮʠʝʥʪʘ 

ʧʦʣʝʟʥʦʛʦ ʜʝʡʩʪʚʠʷ? 

7 ʏʪʦ ʥʘʟʳʚʘʝʪʩʷ ʤʝʭʘʥʠʯʝʩʢʠʤ ʢʦʵʬʬʠʮʠʝʥʪʦʤ ʧʦʣʝʟʥʦʛʦ ʜʝʡʩʪʚʠʷ? ʂʘʢ 

ʦʥ ʦʧʨʝʜʝʣʷʝʪʩʷ? ʆʪ ʯʝʛʦ ʟʘʚʠʩʠʪ? 

8 ʇʨʠ ʢʘʢʠʭ ʫʩʣʦʚʠʷʭ ʩʥʠʤʘʝʪʩʷ ʩʢʦʨʦʩʪʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ? 

9 ʂʘʢʘʷ ʨʘʟʥʠʮʘ ʤʝʞʜʫ ʚʥʝʰʥʝʡ ʠ ʯʘʩʪʠʯʥʦʡ ʩʢʦʨʦʩʪʥʳʤʠ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʜʚʠʛʘʪʝʣʷ? 

10 ʅʘʯʝʨʪʠʪʝ ʚʥʝʰʥʶʶ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʢʘʨʙʶʨʘʪʦʨʥʦʛʦ ʜʚʠʛʘʪʝʣʷ. 

ʆʪʤʝʪʴʪʝ ʥʘ ʥʝʡ ʭʘʨʘʢʪʝʨʥʳʝ ʪʦʯʢʠ. 

11 ʏʪʦ ʥʘʟʳʚʘʝʪʩʷ ʢʦʵʬʬʠʮʠʝʥʪʦʤ ʧʨʠʩʧʦʩʦʙʣʷʝʤʦʩʪʠ? 

12 ʂʘʢʠʝ ʜʚʠʛʘʪʝʣʠ ʫʩʪʦʡʯʠʚʝʝ ʚ ʨʘʙʦʪʝ ʧʨʠ ʧʝʨʝʛʨʫʟʢʘʭ? 

13 ʏʝʤ ʦʪʣʠʯʘʝʪʩʷ ʚʥʝʰʥʷʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʜʠʟʝʣʴʥʦʛʦ ʜʚʠʛʘʪʝʣʷ ʦʪ 

ʢʘʨʙʶʨʘʪʦʨʥʦʛʦ?  

16 ʏʪʦ ʥʘʟʳʚʘʝʪʩʷ ʧʨʝʜʝʣʦʤ ʜʳʤʣʝʥʠʷ ʜʠʟʝʣʴʥʦʛʦ ʜʚʠʛʘʪʝʣʷ? 

17 ʇʨʠ ʢʘʢʠʭ ʫʩʣʦʚʠʷʭ ʩʥʠʤʘʝʪʩʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʭʦʣʦʩʪʦʛʦ ʭʦʜʘ?  

18 ʅʘʯʝʨʪʠʪʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʭʦʣʦʩʪʦʛʦ ʭʦʜʘ. 

19 ʇʨʠ ʢʘʢʠʭ ʫʩʣʦʚʠʷʭ ʩʥʠʤʘʝʪʩʷ ʥʘʛʨʫʟʦʯʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ? 

20 ʅʘʯʝʨʪʠʪʝ ʥʘʛʨʫʟʦʯʥʫʶ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʠ ʦʪʤʝʪʴʪʝ ʥʘ ʥʝʡ ʭʘʨʘʢʪʝʨʥʳʝ 

ʪʦʯʢʠ. 

21 ʅʘʯʝʨʪʠʪʝ ʨʝʛʫʣʠʨʦʚʦʯʥʫʶ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʧʦ ʫʛʣʫ ʦʧʝʨʝʞʝʥʠʷ 

ʟʘʞʠʛʘʥʠʷ ʠ ʦʪʤʝʪʴʪʝ ʥʘ ʥʝʡ ʭʘʨʘʢʪʝʨʥʳʝ ʪʦʯʢʠ. 

22 ʂʘʢʦʝ ʦʩʥʦʚʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ ʧʨʠʤʝʥʷʝʪʩʷ ʜʣʷ ʠʩʧʳʪʘʥʠʷ ʜʚʠʛʘʪʝʣʷ? 

23 ʂʘʢ ʫʩʪʨʦʝʥ ʠ ʨʘʙʦʪʘʝʪ ʛʠʜʨʘʚʣʠʯʝʩʢʠʡ ʪʦʨʤʦʟ? 

24 ʂʘʢ ʫʩʪʨʦʝʥ ʠ ʨʘʙʦʪʘʝʪ ʵʣʝʢʪʨʠʯʝʩʢʠʡ ʪʦʨʤʦʟ? 

25 ʂʘʢ ʫʩʪʨʦʝʥʘ ʠ ʨʘʙʦʪʘʝʪ ʫʩʪʘʥʦʚʢʘ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʨʘʩʭʦʜʘ ʪʦʧʣʠʚʘ? 
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4 ɸʜʘʧʪʠʨʦʚʘʥʥʳʡ ʢʦʥʩʧʝʢʪ ʧʦ ʪʝʤʝ ʂʠʥʝʤʘʪʠʢʘ ʠ 

ʜʠʥʘʤʠʢʘ ɼɺʉ, ʫʨʘʚʥʦʚʝʰʠʚʘʥʠʝ ʜʚʠʛʘʪʝʣ ̫

 

4.1 ʇʝʨʝʤʝʱʝʥʠʝ, ʩʢʦʨʦʩʪʴ ʠ ʫʩʢʦʨʝʥʠʝ ʧʦʨʰʥʷ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʫʛʣʘ ʧʦʚʦʨʦʪʘ ʢʦʣʝʥʯʘʪʦʛʦ ʚʘʣʘ ʚ ʘʢʩʠʘʣʴʥʦʤ 

ʢʨʠʚʦʰʠʧʥʦ-ʰʘʪʫʥʥʦʤ ʤʝʭʘʥʠʟʤʝ 

 

ʂʠʥʝʤʘʪʠʢʘ ʂʐʄ. 

ʂʠʥʝʤʘʪʠʢʘ ʦʧʨʝʜʝʣʷʝʪ ʟʘʢʦʥʳ ʧʝʨʝʤʝʱʝʥʠʷ (ʧʝʨʝʤʝʱʝʥʠʝ, ʩʢʦʨʦʩʪʴ ʠ 

ʫʩʢʦʨʝʥʠʝ) ʪʝʣ. 

ʇʝʨʝʤʝʱʝʥʠʝ ʧʦʨʰʥʷ. ʇʦʣʦʞʝʥʠʝ ʧʦʨʰʥʷ ʧʨʠ ʣʶʙʦʤ ʫʛʣʝ ʧʦʚʦʨʦʪʘ ű 

ʢʨʠʚʦʰʠʧʘ (ʨʠʩ. 4.1, ʘ) ʦʧʨʝʜʝʣʷʝʪʩʷ ʫʨʘʚʥʝʥʠʝʤ 

 

( )( )jb coscos rllrʆɺɸʆS +-+=-= , (4.1) 

 

ʇʦʩʣʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʵʪʦʛʦ ʫʨʘʚʥʝʥʠʷ ʧʦʣʫʯʠʤ ʟʘʚʠʩʠʤʦʩʪʴ ʧʝʨʝʤʝʱʝʥʠʷ 

ʧʦʨʰʥʷ ʪʦʣʴʢʦ ʦʪ ʫʛʣʘ ű: 

  

( )
( )

4

2cos1
cos1

jl
j

-
+-= ʢr

rS , (4.2) 

 

ʛʜʝ ɚʢ = r/lð ʢʠʥʝʤʘʪʠʯʝʩʢʦʝ ʩʦʦʪʥʦʰʝʥʠʝ. ɼʣʷ ɼɺʉ  ɚʢ = 0,22,..0,33 (ʜʣʷ 

ʚʳʩʦʢʦʦʙʦʨʦʪʥʳʭ ʜʚʠʛʘʪʝʣʝʡ ʧʨʠʥʠʤʘʶʪ ʤʝʥʴʰʠʝ ʟʥʘʯʝʥʠʷ ʠʟ ʵʪʦʛʦ ʜʠʘʧʘʟʦʥʘ). 

ʀʟ ʫʨʘʚʥʝʥʠʷ (4.2) ʚʠʜʥʦ, ʯʪʦ ʜʘʞʝ ʧʨʠ ʧʦʩʪʦʷʥʥʦʡ ʯʘʩʪʦʪʝ ʚʨʘʱʝʥʠʷ ʢʦ-

ʣʝʥʯʘʪʦʛʦ ʚʘʣʘ ʧʝʨʝʤʝʱʝʥʠʝ ʧʦʨʰʥʷ ʠʟʤʝʥʷʝʪʩʷ ʧʦ ʛʘʨʤʦʥʠʯʝʩʢʦʤʫ ʟʘʢʦʥʫ (ʨʠʩ. 

4.1, ʙ). ʇʝʨʚʦʝ ʩʣʘʛʘʝʤʦʝ S1 = r(1 ï cosű), ʥʘʟʳʚʘʝʤʦʝ ʧʝʨʝʤʝʱʝʥʠʝʤ ʧʝʨʚʦʛʦ 

ʧʦʨʷʜʢʘ, ʚʳʨʘʞʘʝʪ ʧʝʨʝʤʝʱʝʥʠʝ ʧʦʨʰʥʷ ʧʨʠ ʰʘʪʫʥʝ ʙʝʩʢʦʥʝʯʥʦʡ ʜʣʠʥʳ, ʘ 

ʚʪʦʨʦʝ S2 = rɚʢ(l ð cos2ű) (ʧʝʨʝʤʝʱʝʥʠʝ ʚʪʦʨʦʛʦ ʧʦʨʷʜʢʘ) ð ʫʯʠʪʳʚʘʝʪ ʢʦʥʝʯʥʫʶ 

ʜʣʠʥʫ ʰʘʪʫʥʘ. 
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ʉʢʦʨʦʩʪʴ ʧʦʨʰʥʷ.  

ʉʢʦʨʦʩʪʴ ʷʚʣʷʝʪʩʷ ʧʨʦʠʟʚʦʜʥʦʡ ʧʝʨʝʤʝʱʝʥʠʷ: v = dS/dt. 

ʇʨʦʜʠʬʬʝʨʝʥʮʠʨʫʝʤ ʫʨʘʚʥʝʥʠʝ ʧʝʨʝʤʝʱʝʥʠʷ, ʟʘʤʝʥʠʚ ʧʝʨʝʤʝʥʥʫʶ, ʜʣʷ ʯʝʛʦ 

ʫʤʥʦʞʠʤ ʝʛʦ ʥʘ dű/dű: v = (dS/dt)(dű/dű). 

ʊʘʢ ʢʘʢ dű/dt = ɤ (ʟʜʝʩʴ ɤ ð ʫʛʣʦʚʘʷ ʩʢʦʨʦʩʪʴ ʢʦʣʝʥʯʘʪʦʛʦ ʚʘʣʘ), ʪʦ 

ʦʢʦʥʯʘʪʝʣʴʥʦ ʧʦʣʫʯʠʤ 

 

( )
2

sinsin jljw ʢr
v

+
= , (4.3) 

 

ʀʟ ʫʨʘʚʥʝʥʠʷ (4.3) ʚʠʜʥʦ, ʯʪʦ ʩʢʦʨʦʩʪʴ ʪʘʢʞʝ ʠʟʤʝʥʷʝʪʩʷ ʧʦ 

ʛʘʨʤʦʥʠʯʝʩʢʦʤʫ ʟʘʢʦʥʫ (ʨʠʩ. 4.1, ʙ), ʭʦʪʷ ʩʨʝʜʥʝʝ ʝʝ ʟʥʘʯʝʥʠʝ ʧʦʩʪʦʷʥʥʦ: vcp = 

Snʜ/30 (ʟʜʝʩʴ ʧʜ ð ʯʘʩʪʦʪʘ ʚʨʘʱʝʥʠʷ ʢʦʣʝʥʯʘʪʦʛʦ ʚʘʣʘ). 

ʋʩʢʦʨʝʥʠʝ ʧʦʨʰʥʷ.  

ʋʩʢʦʨʝʥʠʝ ʦʧʨʝʜʝʣʷʶʪ ʢʘʢ ʧʨʦʠʟʚʦʜʥʫʶ ʩʢʦʨʦʩʪʠ: j = dv/dt. 

ʇʨʦʜʠʬʬʝʨʝʥʮʠʨʫʝʤ ʫʨʘʚʥʝʥʠʝ ʩʢʦʨʦʩʪʠ, ʟʘʤʝʥʠʚ ʧʨʦʠʟʚʦʜʥʫʶ: 

 

( )jljw 2coscos2

ʢrj += , (4.4) 

 

ʋʩʢʦʨʝʥʠʝ ʪʘʢʞʝ ʠʟʤʝʥʷʝʪʩʷ ʧʦ ʩʣʦʞʥʦʤʫ ʛʘʨʤʦʥʠʯʝʩʢʦʤʫ ʟʘʢʦʥʫ ʠ ʤʝʥʷʝʪ 

ʩʚʦʡ ʟʥʘʢ ʟʘ ʦʙʦʨʦʪ ʢʨʠʚʦʰʠʧʘ. ʊʘʢ ʢʘʢ ʦʪ ʫʩʢʦʨʝʥʠʷ ʟʘʚʠʩʠʪ ʩʠʣʘ ʠʥʝʨʮʠʠ, ʪʦ ʠ 

ʝʝ ʠʟʤʝʥʝʥʠʷ ʙʫʜʫʪ ʟʥʘʢʦʧʝʨʝʤʝʥʥʳʤʠ. 
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ʈʠʩʫʥʦʢ 4.1 - ʂʠʥʝʤʘʪʠʢʘ ʠ ʜʠʥʘʤʠʢʘ ʜʚʠʛʘʪʝʣʷ. 

 

 

 

 

 

 

 


