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ɺ ʫʯʝʙʥʦ-ʤʝʪʦʜʠʯʝʩʢʦʤ ʧʦʩʦʙʠʠ ʧʦ ʜʠʩʮʠʧʣʠʥʝ çʄʘʪʝʨʠʘʣʦʚʝʜʝʥʠʝ ʠ 

ʪʝʭʥʦʣʦʛʠʷ ʢʦʥʩʪʨʫʢʮʠʦʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚè ʧʨʠʚʝʜʝʥʳ ʦʧʠʩʘʥʠʝ ʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʜʫʛʠ, ʝʝ ʚʦʣʴʪʘʤʧʝʨʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ. ɼʘʥʦ ʦʧʠʩʘʥʠʝ ʨʘʟʣʠʯʥʳʭ 

ʠʩʪʦʯʥʠʢʦʚ ʩʚʘʨʦʯʥʦʛʦ ʪʦʢʘ ʠ ʠʭ ʧʨʠʥʮʠʧʦʚ ʨʘʙʦʪʳ. ʇʨʠʚʝʜʝʥʘ ʢʣʘʩʩʠʬʠʢʘʮʠʷ 

ʵʣʝʢʪʨʦʜʦʚ ʜʣʷ ʨʫʯʥʦʡ ʜʫʛʦʚʦʡ ʩʚʘʨʢʠ ʩ ʧʨʠʤʝʨʘʤʠ ʫʩʣʦʚʥʦʛʦ ʦʙʦʟʥʘʯʝʥʠʷ ʠ 

ʨʘʩʰʠʬʨʦʚʢʠ ʤʘʨʢʠʨʦʚʢʠ. ɼʘʥʳ ʦʧʠʩʘʥʠʷ ʫʩʣʦʚʥʦʛʦ ʦʙʦʟʥʘʯʝʥʠʷ ʩʚʘʨʥʳʭ ʰʚʦʚ 

ʠ ʩʦʝʜʠʥʝʥʠʡ ʥʘ ʯʝʨʪʝʞʘʭ. ʇʨʠʚʝʜʝʥ ʧʦʨʷʜʦʢ ʨʘʩʯʝʪʘ ʧʘʨʘʤʝʪʨʦʚ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʨʫʯʥʦʡ ʜʫʛʦʚʦʡ ʩʚʘʨʢʠ ʠ ʥʘʧʣʘʚʢʠ, 

ʧʦʣʫʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʩʚʘʨʢʠ (ʥʘʧʣʘʚʢʠ) ʚ ʫʛʣʝʢʠʩʣʦʤ ʛʘʟʝ ʧʨʦʚʦʣʦʢʦʡ ʩʧʣʦʰʥʦʛʦ 

ʩʝʯʝʥʠʷ, ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʩʚʘʨʢʠ ʧʦʜ ʬʣʶʩʦʤ ʧʨʦʚʦʣʦʢʦʡ ʩʧʣʦʰʥʦʛʦ ʩʝʯʝʥʠʷ, 

ʧʦʣʫʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʩʚʘʨʢʠ ʧʦʨʦʰʢʦʚʦʡ ʩʘʤʦʟʘʱʠʪʥʦʡ ʧʨʦʚʦʣʦʢʦʡ. ɺ 

ʧʨʠʣʦʞʝʥʠʠ ʧʨʠʚʝʜʝʥʳ ʩʧʨʘʚʦʯʥʳʝ ʜʘʥʥʳʝ. 

ʇʨʝʜʥʘʟʥʘʯʝʥʦ ʜʣʷ ʩʪʫʜʝʥʪʦʚ ʙʘʢʘʣʘʚʨʦʚ ʦʯʥʦʛʦ ʠ ʟʘʦʯʥʦʛʦ ʦʪʜʝʣʝʥʠʡ, 

ʦʙʫʯʘʶʱʠʭʩʷ ʧʦ ʥʘʧʨʘʚʣʝʥʠʷʤ ʧʦʜʛʦʪʦʚʢʠ ɸʛʨʦʠʥʞʝʥʝʨʠʷ, ʕʢʩʧʣʫʘʪʘʮʠʷ 

ʪʨʘʥʩʧʦʨʪʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʤʘʰʠʥ ʠ ʢʦʤʧʣʝʢʩʦʚ, ʊʝʭʥʦʣʦʛʠʷ ʪʨʘʥʩʧʦʨʪʥʳʭ 

ʧʨʦʮʝʩʩʦʚ, ʇʨʦʬʝʩʩʠʦʥʘʣʴʥʦʝ ʦʙʫʯʝʥʠʝ (ʧʦ ʦʪʨʘʩʣʷʤ), ʊʝʭʥʦʩʬʝʨʥʘʷ 

ʙʝʟʦʧʘʩʥʦʩʪʴ. 

ʈʝʢʦʤʝʥʜʦʚʘʥʳ ʢ ʠʟʜʘʥʠʶ ʤʝʪʦʜʠʯʝʩʢʠʤ ʩʦʚʝʪʦʤ ʀʥʞʝʥʝʨʥʦʛʦ ʠʥʩʪʠʪʫʪʘ 

ʅɻɸʋ (ʧʨʦʪʦʢʦʣ ˉ__ ʦʪ ______ 2019ʛ.). 
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ɺɺɽɼɽʅʀɽ 

 

ʉʚʘʨʢʘ ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʚʘʞʥʳʤ ʩʧʦʩʦʙʦʤ ʧʦʣʫʯʝʥʠʷ ʥʝʨʘʟʲʝʤʥʳʭ 

ʩʦʝʜʠʥʝʥʠʡ ʠʟ ʨʘʟʣʠʯʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʩʚʘʨʠʚʘʶʪʩʷ ʤʝʪʘʣʣʳ ʠ ʩʧʣʘʚʳ, ʢʝʨʘʤʠʢʘ, 

ʩʪʝʢʣʦ, ʧʣʘʩʪʤʘʩʩʳ, ʨʘʟʥʦʨʦʜʥʳʝ ʤʘʪʝʨʠʘʣʳ. ʉʚʘʨʢʫ ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʶʪ 

ʧʨʘʢʪʠʯʝʩʢʠ ʚʦ ʚʩʝʭ ʦʪʨʘʩʣʷʭ ʤʘʰʠʥʦʩʪʨʦʝʥʠʷ ʠ ʩʪʨʦʠʪʝʣʴʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. 

ʉʚʘʨʢʫ, ʢʘʢ ʦʩʥʦʚʥʦʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ, ʧʨʠʤʝʥʷʶʪ ʚ 

ʩʝʣʴʭʦʟʤʘʰʠʥʦʩʪʨʦʝʥʠʠ ʠ ʘʚʪʦʤʦʙʠʣʝʩʪʨʦʝʥʠʠ ʧʨʠ ʠʟʛʦʪʦʚʣʝʥʠʠ ʮʝʣʴʥʦʩʚʘʨʥʳʭ 

ʘʛʨʝʛʘʪʦʚ, ʢʫʟʦʚʦʚ, ʪʦʧʣʠʚʥʳʭ ʙʘʢʦʚ ʠ ʤʥʦʛʠʭ ʜʨʫʛʠʭ ʤʘʰʠʥ ʠ 

ʤʝʪʘʣʣʦʢʦʥʩʪʨʫʢʮʠʡ. ʆʩʦʙʝʥʥʦ ʵʢʦʥʦʤʠʯʝʩʢʠ ʚʳʛʦʜʥʦ ʧʨʠʤʝʥʝʥʠʝ ʩʚʘʨʢʠ ʧʨʠ 

ʠʟʛʦʪʦʚʣʝʥʠʠ ʥʦʚʳʭ ʠʟʜʝʣʠʡ ʩ ʟʘʤʝʥʦʡ ʢʨʫʧʥʦʛʘʙʘʨʠʪʥʳʭ ʮʝʣʴʥʦʣʠʪʳʭ ʠ ʢʦʚʘʥʳʭ 

ʫʟʣʦʚ ʤʘʰʠʥ ʥʘ ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʝ ʣʠʪʦ-ʩʚʘʨʥʳʝ, ʢʦʚʘʥʦ-ʩʚʘʨʥʳʝ ʠ ʧʨʦʢʘʪʥʦ-

ʩʚʘʨʥʳʝ. ʊʘʢʘʷ ʟʘʤʝʥʘ ʚʳʛʦʜʥʘ, ʝʩʣʠ ʢʦʥʩʪʨʫʢʮʠʷ ʠʤʝʝʪ ʩʣʦʞʥʫʶ ʛʝʦʤʝʪʨʠʯʝʩʢʫʶ 

ʬʦʨʤʫ ʠ ʙʦʣʴʰʫʶ ʤʘʩʩʫ. 

ɺʥʝʜʨʝʥʠʝ ʩʚʘʨʢʠ ʚ ʨʘʟʣʠʯʥʳʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ ʚ ɸʇʂ ʧʨʠ 

ʠʟʛʦʪʦʚʣʝʥʠʠ ʠ ʨʝʤʦʥʪʝ ʠʟʜʝʣʠʡ ʠ ʤʝʭʘʥʠʟʤʦʚ ʯʘʩʪʦ ʩʚʷʟʘʥʦ ʩ ʟʘʤʝʥʦʡ ʣʠʪʳʭ ʠ 

ʢʦʚʘʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ ʠ ʜʝʪʘʣʝʡ ʤʘʰʠʥ ʥʘ ʧʨʦʢʘʪʥʦ-ʩʚʘʨʥʳʝ ʠʣʠ 

ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʝ, ʚʢʣʶʯʘʶʱʠʝ ʣʠʪʳʝ, ʢʦʚʘʥʳʝ ʠ ʰʪʘʤʧʦʚʘʥʥʳʝ ʵʣʝʤʝʥʪʳ, 

ʩʦʝʜʠʥʝʥʥʳʝ ʩʚʘʨʢʦʡ. ʕʪʘ ʟʘʤʝʥʘ ʷʚʣʷʝʪʩʷ ʵʢʦʥʦʤʠʯʝʩʢʠ ʮʝʣʝʩʦʦʙʨʘʟʥʦʡ, 

ʦʩʦʙʝʥʥʦ ʝʩʣʠ ʢʦʥʩʪʨʫʢʮʠʷ ʠʤʝʝʪ ʩʣʦʞʥʫʶ ʛʝʦʤʝʪʨʠʯʝʩʢʫʶ ʬʦʨʤʫ, ʘ ʪʘʢʞʝ ʧʨʠ 

ʝʜʠʥʠʯʥʦʤ ʠ ʤʝʣʢʦʩʝʨʠʡʥʦʤ ʧʨʦʠʟʚʦʜʩʪʚʝ, ʯʪʦ ʭʘʨʘʢʪʝʨʥʦ ʧʨʠ ʨʝʤʦʥʪʝ ʠ 

ʚʦʩʩʪʘʥʦʚʣʝʥʠʠ ʜʝʪʘʣʝʡ ʤʘʰʠʥ ʠ ʨʘʙʦʯʠʭ ʦʨʛʘʥʦʚ ʚ ʨʝʤʦʥʪʥʦʤ ʧʨʦʠʟʚʦʜʩʪʚʝ 

ɸʇʂ. 

ʉʚʘʨʢʘ ï ʵʪʦ ʧʨʦʮʝʩʩ ʧʦʣʫʯʝʥʠʷ ʥʝʨʘʟʲʝʤʥʳʭ ʩʦʝʜʠʥʝʥʠʡ ʧʦʩʨʝʜʩʪʚʦʤ 

ʫʩʪʘʥʦʚʣʝʥʠʷ ʤʝʞʘʪʦʤʥʳʭ ʩʚʷʟʝʡ ʤʝʞʜʫ ʩʦʝʜʠʥʷʝʤʳʤʠ ʯʘʩʪʷʤʠ ʧʨʠ ʠʭ 

ʥʘʛʨʝʚʘʥʠʠ ʠ (ʠʣʠ) ʧʣʘʩʪʠʯʝʩʢʦʤ ʜʝʬʦʨʤʠʨʦʚʘʥʠʠ. 

ʅʝʢʦʪʦʨʳʝ ʤʝʪʘʣʣʳ ʩʧʦʩʦʙʥʳ ʦʙʨʘʟʦʚʳʚʘʪʴ ʩʚʘʨʥʳʝ ʩʦʝʜʠʥʝʥʠʷ ʧʨʠ 

ʧʣʘʩʪʠʯʝʩʢʦʤ ʜʝʬʦʨʤʠʨʦʚʘʥʠʠ ʩ ʥʘʛʨʝʚʦʤ ʜʦ ʚʳʩʦʢʠʭ ʪʝʤʧʝʨʘʪʫʨ. ɼʨʫʛʠʝ 

ʤʝʪʘʣʣʳ ʩʚʘʨʠʚʘʶʪʩʷ ʪʦʣʴʢʦ ʚ ʨʘʩʧʣʘʚʣʝʥʥʦʤ ʩʦʩʪʦʷʥʠʠ. ɺʳʩʦʢʦʧʣʘʩʪʠʯʥʳʝ 

ʤʝʪʘʣʣʳ (ʤʝʜʴ, ʩʚʠʥʝʮ ʠ ʘʣʶʤʠʥʠʡ) ʤʦʞʥʦ ʩʦʝʜʠʥʷʪʴ ʙʝʟ ʥʘʛʨʝʚʘ ʧʫʪʝʤ 

ʩʦʚʤʝʩʪʥʦʡ ʧʣʘʩʪʠʯʝʩʢʦʡ ʜʝʬʦʨʤʘʮʠʠ ʜʚʫʭ ʜʝʪʘʣʝʡ. 

ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʬʦʨʤʳ ʵʥʝʨʛʠʠ, ʠʩʧʦʣʴʟʫʝʤʦʡ ʜʣʷ ʦʙʨʘʟʦʚʘʥʠʷ ʩʚʘʨʥʦʛʦ 

ʩʦʝʜʠʥʝʥʠʷ, ʦʩʥʦʚʥʳʝ ʩʚʘʨʦʯʥʳʝ ʧʨʦʮʝʩʩʳ (ʚʢʣʶʯʘʷ ʩʚʘʨʢʫ, ʧʘʡʢʫ ʠ ʨʝʟʢʫ) 

ʨʘʟʜʝʣʝʥʳ ʥʘ ʪʨʠ ʢʣʘʩʩʘ: ʪʝʨʤʠʯʝʩʢʠʝ, ʪʝʨʤʦʤʝʭʘʥʠʯʝʩʢʠʝ, ʤʝʭʘʥʠʯʝʩʢʠʝ. 

ʂ ʪʝʨʤʠʯʝʩʢʠʤ ʧʨʦʮʝʩʩʘʤ ʦʪʥʦʩʷʪʩʷ ʩʣʝʜʫʶʱʠʝ ʚʠʜʳ ʩʚʘʨʢʠ: ʛʘʟʦʚʘʷ, 

ʜʫʛʦʚʘʷ, ʪʝʨʤʠʪʥʘʷ, ʵʣʝʢʪʨʦʰʣʘʢʦʚʘʷ, ʠʥʜʫʢʮʠʦʥʥʘʷ, ʣʘʟʝʨʥʘʷ, ʵʣʝʢʪʨʦʥʥʦ-

ʣʫʯʝʚʘʷ, ʧʣʘʟʤʝʥʥʦ-ʣʫʯʝʚʘʷ.  

ʂ ʪʝʨʤʦʤʝʭʘʥʠʯʝʩʢʠʤ ï ʢʦʥʪʘʢʪʥʘʷ, ʧʝʯʥʘʷ, ʜʠʬʬʫʟʠʦʥʥʘʷ, ʜʫʛʦ-ʧʨʝʩʩʦʚʘʷ, 

ʪʝʨʤʠʪʥʦʧʨʝʩʩʦʚʘʷ, ʠʥʜʫʢʮʠʦʥʥʦʧʨʝʩʩʦʚʘʷ. 

ʂ ʤʝʭʘʥʠʯʝʩʢʠʤ ï ʭʦʣʦʜʥʘʷ, ʪʨʝʥʠʝʤ, ʫʣʴʪʨʘʟʚʫʢʦʚʘʷ, ʚʟʨʳʚʦʤ, 

ʤʘʛʥʠʪʦʠʤʧʫʣʴʩʥʘʷ. ʅʘʛʨʝʚ ʩʚʘʨʠʚʘʝʤʳʭ ʜʝʪʘʣʝʡ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʨʘʟʥʳʤʠ 

ʩʧʦʩʦʙʘʤʠ: ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʜʫʛʦʡ, ʛʘʟʦʢʠʩʣʦʨʦʜʥʳʤ ʧʣʘʤʝʥʝʤ, ʧʨʷʤʳʤ 

ʧʨʦʧʫʩʢʘʥʠʝʤ ʪʦʢʘ, ʣʘʟʝʨʦʤ ʠ ʪ.ʜ. ʇʦ-ʨʘʟʥʦʤʫ ʦʙʝʩʧʝʯʠʚʘʶʪʩʷ ʟʘʱʠʪʘ ʟʦʥʳ 

ʩʚʘʨʢʠ ʦʪ ʚʦʟʜʝʡʩʪʚʠʷ ʚʦʟʜʫʭʘ ʠ ʝʝ ʧʨʠʥʫʜʠʪʝʣʴʥʘʷ ʜʝʬʦʨʤʘʮʠʷ. ʉʫʱʝʩʪʚʫʝʪ 

ʤʥʦʞʝʩʪʚʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʩʚʘʨʢʠ (ʙʦʣʝʝ 70).  
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1. ʆɹʑʀɽ ʊɽʆʈɽʊʀʏɽʉʂʀɽ ʉɺɽɼɽʅʀʗ 

1.1. ʇʣʘʚʷʱʠʝʩʷ ʠ ʥʝʧʣʘʚʷʱʠʝʩʷ ʵʣʝʢʪʨʦʜʳ, ʪʝʧʣʦʚʘʷ ʵʥʝʨʛʠʷ ʩʚʘʨʦʯʥʦʡ 

ʜʫʛʠ, ʠʩʪʦʯʥʠʢʠ ʩʚʘʨʦʯʥʦʛʦ ʪʦʢʘ 

ʕʣʝʢʪʨʠʯʝʩʢʦʡ ʜʫʛʦʡ ʥʘʟʳʚʘʶʪ ʤʦʱʥʳʡ ʫʩʪʦʡʯʠʚʳʡ ʵʣʝʢʪʨʠʯʝʩʢʠʡ ʨʘʟʨʷʜ ʚ 

ʠʦʥʠʟʠʨʦʚʘʥʥʦʡ ʛʘʟʦʚʦʡ ʩʨʝʜʝ ʤʝʞʜʫ ʵʣʝʢʪʨʦʜʦʤ ʠ ʠʟʜʝʣʠʝʤ. ʀʦʥʠʟʘʮʠʷ ʜʫʛʦʚʦʛʦ 

ʧʨʦʤʝʞʫʪʢʘ ʧʨʦʠʩʭʦʜʠʪ ʚʦ ʚʨʝʤʷ ʟʘʞʠʛʘʥʠʷ ʜʫʛʠ ʠ ʥʝʧʨʝʨʳʚʥʦ ʧʦʜʜʝʨʞʠʚʘʝʪʩʷ ʚ 

ʧʨʦʮʝʩʩʝ ʝʝ ʛʦʨʝʥʠʷ. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʦʛʦ, ʚ ʢʘʢʦʡ ʩʨʝʜʝ ʧʨʦʠʩʭʦʜʠʪ ʛʦʨʝʥʠʝ 

ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʜʫʛʠ, ʨʘʟʣʠʯʘʶʪ: 

ï ʦʪʢʨʳʪʫʶ ʜʫʛʫ, ʛʦʨʷʱʫʶ ʥʘ ʚʦʟʜʫʭʝ (ʩʦʩʪʘʚ ʛʘʟʦʚʦʡ ʩʨʝʜʳ ʚ ʟʦʥʝ ʜʫʛʠ - 

ʚʦʟʜʫʭ ʩ ʧʨʠʤʝʩʴʶ ʧʘʨʦʚ ʩʚʘʨʠʚʘʝʤʦʛʦ ʤʝʪʘʣʣʘ, ʤʘʪʝʨʠʘʣʘ ʵʣʝʢʪʨʦʜʦʚ ʠ 

ʵʣʝʢʪʨʦʜʥʳʭ ʧʦʢʨʳʪʠʡ); 

ïʟʘʢʨʳʪʫʶ ʜʫʛʫ, ʛʦʨʷʱʫʶ ʧʦʜ ʩʣʦʝʤ ʬʣʶʩʘ (ʧʘʨʳ ʦʩʥʦʚʥʦʛʦ ʤʝʪʘʣʣʘ, 

ʧʨʦʚʦʣʦʢʠ ʠ ʟʘʱʠʪʥʦʛʦ ʬʣʶʩʘ); 

ïɻ ʣʝʢʪʨʠʯʝʩʢʫʶ ʜʫʛʫ, ʛʦʨʷʱʫʶ ʚ ʩʨʝʜʝ ʟʘʱʠʪʥʳʭ ʛʘʟʦʚ (ʘʪʤʦʩʬʝʨʘ ʟʘʱʠʪʥʦʛʦ 

ʛʘʟʘ, ʧʘʨʳ ʦʩʥʦʚʥʦʛʦ ʤʝʪʘʣʣʘ ʠ ʩʚʘʨʦʯʥʦʡ ʧʨʦʚʦʣʦʢʠ). 

ʂʘʢ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩʫʥʢʝ 1 ʩʚʘʨʢʫ ʤʦʞʥʦ ʚʝʩʪʠ ʧʣʘʚʷʱʠʤʩʷ (ʤʝʪʘʣʣʠʯʝʩʢʠʤ) 

ʵʣʝʢʪʨʦʜʦʤ ʠʣʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʥʝʧʣʘʚʷʱʝʛʦʩʷ (ʫʛʦʣʴʥʦʛʦ ʠʣʠ ʚʦʣʴʬʨʘʤʦʚʦʛʦ) 

ʵʣʝʢʪʨʦʜʘ. 

ʈʠʩʫʥʦʢ 1. ʉʚʘʨʢʘ ʧʣʘʚʷʱʠʤʩʷ ʠ ʥʝʧʣʘʚʷʱʠʤʩʷ ʵʣʝʢʪʨʦʜʘʤʠ 

 

ʄʝʞʜʫ ʪʦʨʮʦʤ ʥʝʧʣʘʚʷʱʝʛʦʩʷ ʵʣʝʢʪʨʦʜʘ ʠ ʩʚʘʨʠʚʘʝʤʳʤ ʠʟʜʝʣʠʝʤ ʛʦʨʠʪ 

ʵʣʝʢʪʨʠʯʝʩʢʘʷ ʜʫʛʘ. ʇʨʠʩʘʜʦʯʥʳʡ ʤʝʪʘʣʣ ʚʚʦʜʠʪʩʷ ʚ ʟʦʥʫ ʛʦʨʝʥʠʷ ʩʚʘʨʦʯʥʦʡ ʜʫʛʠ 

ʜʦʧʦʣʥʠʪʝʣʴʥʦ. ʆʥ ʨʘʩʧʣʘʚʣʷʝʪʩʷ ʠ ʬʦʨʤʠʨʫʝʪ ʩʚʘʨʥʦʡ ʰʦʚ. ʇʣʘʚʷʱʠʡʩʷ 

ʵʣʝʢʪʨʦʜ ʩʦʯʝʪʘʝʪ ʬʫʥʢʮʠʠ ʥʝʧʣʘʚʷʱʝʛʦʩʷ ʵʣʝʢʪʨʦʜʘ ʠ ʧʨʠʩʘʜʦʯʥʦʛʦ ʤʝʪʘʣʣʘ. 

 

ʈʠʩʫʥʦʢ 2. ʉʭʝʤʘ ʧʨʦʮʝʩʩʘ ʟʘʞʠʛʘʥʠʷ ʜʫʛʠ 



5 
 

ʇʨʦʮʝʩʩ ʟʘʞʠʛʘʥʠʷ ʜʫʛʠ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʪʨʠ ʵʪʘʧʘ: 

ʢʦʨʦʪʢʦʝ ʟʘʤʳʢʘʥʠʝ ʵʣʝʢʪʨʦʜʘ ʥʘ ʟʘʛʦʪʦʚʢʫ, ʦʪʚʦʜ ʵʣʝʢʪʨʦʜʘ ʥʘ ʨʘʩʩʪʦʷʥʠʝ 3 ï 6 

ʤʤ ʠ ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʫʩʪʦʡʯʠʚʦʛʦ ʜʫʛʦʚʦʛʦ ʨʘʟʨʷʜʘ. ʂʦʨʦʪʢʦʝ ʟʘʤʳʢʘʥʠʝ (ʩʤ. 

ʨʠʩʫʥʦʢ 2, ʘ) ʚʳʧʦʣʥʷʶʪ ʜʣʷ ʨʘʟʦʛʨʝʚʘ ʪʦʨʮʘ ʵʣʝʢʪʨʦʜʘ 1 ʠ ʟʘʛʦʪʦʚʢʠ 2 ʚ ʟʦʥʝ 

ʢʦʥʪʘʢʪʘ ʩ ʵʣʝʢʪʨʦʜʦʤ. ʇʦʩʣʝ ʦʪʚʦʜʘ ʵʣʝʢʪʨʦʜʘ (ʩʤ. ʨʠʩʫʥʦʢ 2, ʙ) ʩ ʝʛʦ ʨʘʟʦʛʨʝʪʦʛʦ 

ʪʦʨʮʘ (ʢʘʪʦʜʘ) ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʧʦʣʷ ʥʘʯʠʥʘʝʪʩʷ ʵʤʠʩʩʠʷ ʵʣʝʢʪʨʦʥʦʚ 

3. ʉʪʦʣʢʥʦʚʝʥʠʝ ʙʳʩʪʨʦʜʚʠʞʫʱʠʭʩʷ ʧʦ ʥʘʧʨʘʚʣʝʥʠʶ ʢ ʘʥʦʜʫ ʵʣʝʢʪʨʦʥʦʚ ʩ 

ʤʦʣʝʢʫʣʘʤʠ ʛʘʟʦʚ ʠ ʧʘʨʦʚ ʤʝʪʘʣʣʘ ʧʨʠʚʦʜʠʪ ʢ ʠʭ ʠʦʥʠʟʘʮʠʠ 4. ɺ ʨʝʟʫʣʴʪʘʪʝ 

ʜʫʛʦʚʦʡ ʧʨʦʤʝʞʫʪʦʢ ʩʪʘʥʦʚʠʪʩʷ ʵʣʝʢʪʨʦʧʨʦʚʦʜʥʳʤ. ʇʨʦʮʝʩʩ ʟʘʞʠʛʘʥʠʷ ʜʫʛʠ 

ʟʘʢʘʥʯʠʚʘʝʪʩʷ ʚʦʟʥʠʢʥʦʚʝʥʠʝʤ ʫʩʪʦʡʯʠʚʦʛʦ ʜʫʛʦʚʦʛʦ ʨʘʟʨʷʜʘ (ʩʤ. ʨʠʩʫʥʦʢ 2, ʚ). 

ɺʦʟʤʦʞʥʦ ʟʘʞʠʛʘʥʠʝ ʜʫʛʠ ʙʝʟ ʢʦʨʦʪʢʦʛʦ ʟʘʤʳʢʘʥʠʷ ʠ ʦʪʚʦʜʘ ʵʣʝʢʪʨʦʜʘ ʩ 

ʧʦʤʦʱʴʶ ʚʳʩʦʢʦʯʘʩʪʦʪʥʦʛʦ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʨʘʟʨʷʜʘ ʯʝʨʝʟ ʜʫʛʦʚʦʡ ʧʨʦʤʝʞʫʪʦʢ, 

ʦʙʝʩʧʝʯʠʚʘʶʱʝʛʦ ʝʛʦ ʧʝʨʚʦʥʘʯʘʣʴʥʫʶ ʠʦʥʠʟʘʮʠʶ. ɼʣʷ ʵʪʦʛʦ ʚ ʩʚʘʨʦʯʥʫʶ ʮʝʧʴ 

ʧʦʜʢʣʶʯʘʶʪ ʠʩʪʦʯʥʠʢ ʚʳʩʦʢʦʯʘʩʪʦʪʥʦʛʦ ʧʝʨʝʤʝʥʥʦʛʦ ʪʦʢʘ ʚʳʩʦʢʦʛʦ ʥʘʧʨʷʞʝʥʠʷ 

(ʦʩʮʠʣʣʷʪʦʨ). ʕʪʦʪ ʩʧʦʩʦʙ ʧʨʠʤʝʥʷʶʪ ʜʣʷ ʟʘʞʠʛʘʥʠʷ ʜʫʛʠ ʧʨʠ ʩʚʘʨʢʝ 

ʥʝʧʣʘʚʷʱʠʤʩʷ ʵʣʝʢʪʨʦʜʦʤ. 

ʕʣʝʢʪʨʠʯʝʩʢʘʷ ʜʫʛʘ ï ʢʦʥʮʝʥʪʨʠʨʦʚʘʥʥʳʡ ʠʩʪʦʯʥʠʢ ʪʝʧʣʦʪʳ ʩ ʦʯʝʥʴ ʚʳʩʦʢʦʡ 

ʪʝʤʧʝʨʘʪʫʨʦʡ. ʊʝʤʧʝʨʘʪʫʨʘ ʩʪʦʣʙʘ ʜʫʛʠ 6 ʜʦʩʪʠʛʘʝʪ 6000 ï 7000Áʉ, ʘ ʪʝʤʧʝʨʘʪʫʨʘ 

ʢʘʪʦʜʥʦʛʦ 5 ʠ ʘʥʦʜʥʦʛʦ 7 ʧʷʪʝʥ ʩʪʘʣʴʥʳʭ ʵʣʝʢʪʨʦʜʦʚ ï 2400Áʉ ʠ 2600Áʉ (ʩʤ. 

ʨʠʩʫʥʦʢ 2, ʚ). 

ʇʨʠ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʜʫʛʦʚʦʡ ʩʚʘʨʢʝ ʵʣʝʢʪʨʠʯʝʩʢʘʷ ʵʥʝʨʛʠʷ ʧʨʝʦʙʨʘʟʫʝʪʩʷ ʚ 

ʪʝʧʣʦʚʫʶ ʵʥʝʨʛʠʶ, ʢʦʪʦʨʘʷ ʢʦʥʮʝʥʪʨʠʨʦʚʘʥʥʦ ʚʚʦʜʠʪʩʷ ʚ ʩʚʘʨʠʚʘʝʤʳʝ ʟʘʛʦʪʦʚʢʠ 

ʠ ʦʧʣʘʚʣʷʝʪ ʠʭ ʚʤʝʩʪʝ ʩʦʝʜʠʥʝʥʠʷ.  

ʇʦʣʥʘʷ ʪʝʧʣʦʚʘʷ ʤʦʱʥʦʩʪʴ ʜʫʛʠ: 

Q = ʂJʩʚUʜ, ɼʞ/ʩ      (1) 

ʛʜʝ ʂ ï ʢʦʵʬʬʠʮʠʝʥʪ ʥʝʩʠʥʫʩʦʠʜʘʣʴʥʦʩʪʠ ʥʘʧʨʷʞʝʥʠʷ ʠ ʪʦʢʘ (ʜʣʷ ʧʦʩʪʦʷʥʥʦʛʦ 

ʪʦʢʘ ʨʘʚʝʥ ʝʜʠʥʠʮʝ, ʜʣʷ ʧʝʨʝʤʝʥʥʦʛʦ ʪʦʢʘ 0,7 ï 0,97);  

Jʩʚ ï ʩʚʘʨʦʯʥʳʡ ʪʦʢ, ɸ;  

Uʜ ï ʥʘʧʨʷʞʝʥʠʝ ʜʫʛʠ, ɺ. 

ʆʜʥʘʢʦ ʥʝ ʚʩʷ ʤʦʱʥʦʩʪʴ ʜʫʛʠ ʧʦʣʥʦʩʪʴʶ ʨʘʩʭʦʜʫʝʪʩʷ ʥʘ ʥʘʛʨʝʚ ʠ ʨʘʩʧʣʘʚʣʝʥʠʝ 

ʵʣʝʢʪʨʦʜʘ ʠ ʦʩʥʦʚʥʦʛʦ ʤʝʪʘʣʣʘ, ʯʘʩʪʴ ʝʝ ʪʝʨʷʝʪʩʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʪʝʧʣʦʦʪʜʘʯʠ ʚ 

ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ. 

ʏʘʩʪʴ ʤʦʱʥʦʩʪʠ ʜʫʛʠ, ʨʘʩʭʦʜʫʝʤʘʷ ʥʘ ʥʘʛʨʝʚ ʟʘʛʦʪʦʚʢʠ, ʥʘʟʳʚʘʝʪʩʷ 

ʵʬʬʝʢʪʠʚʥʦʡ ʪʝʧʣʦʚʦʡ ʤʦʱʥʦʩʪʴʶ ʩʚʘʨʦʯʥʦʡ ʜʫʛʠ: 

q =h Q, ɼʞ/ʩ      (2) 

ʛʜʝ h ï ʂʇɼ ʜʫʛʠ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʡ ʦʪʥʦʰʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʡ ʤʦʱʥʦʩʪʠ ʜʫʛʠ ʢ 

ʧʦʣʥʦʡ; ʚʝʣʠʯʠʥʘ h ʟʘʚʠʩʠʪ ʦʪ ʩʧʦʩʦʙʘ ʩʚʘʨʢʠ, ʚʠʜʘ ʠ ʩʦʩʪʘʚʘ ʩʚʘʨʦʯʥʳʭ 

ʤʘʪʝʨʠʘʣʦʚ (ʜʣʷ ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʩʚʘʨʢʠ ʧʦʜ ʬʣʶʩʦʤ, ʵʣʝʢʪʨʦʰʣʘʢʦʚʦʡ, ʨʫʯʥʦʡ 

ʜʫʛʦʚʦʡ ʧʦʢʨʳʪʳʤ ʵʣʝʢʪʨʦʜʦʤ ʠ ʛʘʟʦʵʣʝʢʪʨʠʯʝʩʢʦʡ ʩʚʘʨʢʠ ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ h 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʨʘʚʥʦ 0,9; 0,7; 0,8; 0,6). 

ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʫʩʪʦʡʯʠʚʦʩʪʠ ʛʦʨʝʥʠʷ ʩʚʘʨʦʯʥʦʡ ʜʫʛʠ ʥʝʦʙʭʦʜʠʤʦ, ʯʪʦʙʳ ʝʝ 

ʦʩʥʦʚʥʳʝ ʧʘʨʘʤʝʪʨʳ (ʪʦʢ ʠ ʥʘʧʨʷʞʝʥʠʝ) ʥʘʭʦʜʠʣʠʩʴ ʚ ʦʧʨʝʜʝʣʝʥʥʦʡ ʟʘʚʠʩʠʤʦʩʪʠ 

ʜʨʫʛ ʦʪ ʜʨʫʛʘ. 
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ɻʨʘʬʠʯʝʩʢʦʝ ʠʟʦʙʨʘʞʝʥʠʝ ʵʪʦʡ ʟʘʚʠʩʠʤʦʩʪʠ ʧʨʠ ʨʘʙʦʪʝ ʚ ʩʪʘʪʠʯʝʩʢʦʤ ʨʝʞʠʤʝ 

(ʩʦʩʪʦʷʥʠʝ ʫʩʪʘʥʦʚʠʚʰʝʛʦʩʷ ʨʘʚʥʦʚʝʩʠʷ) ʥʘʟʳʚʘʶʪ ʩʪʘʪʠʯʝʩʢʦʡ ʠʣʠ ʚʦʣʴʪ-

ʘʤʧʝʨʥʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʡ ʜʫʛʠ (ʩʤ. ʨʠʩʫʥʦʢ 3). ʂʨʠʚʫʶ ʩʪʘʪʠʯʝʩʢʦʡ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʜʫʛʠ ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ ʪʨʠ ʦʙʣʘʩʪʠ. ɺ ʦʙʣʘʩʪʠ I ʫʚʝʣʠʯʝʥʠʝ ʪʦʢʘ 

ʜʦ 80ɸ ʚʳʟʳʚʘʝʪ ʨʝʟʢʦʝ ʧʘʜʝʥʠʝ ʥʘʧʨʷʞʝʥʠʷ ʥʘ ʜʫʛʝ. ɼʫʛʫ ʩ ʧʘʜʘʶʱʝʡ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʡ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʠʩʧʦʣʴʟʫʶʪ ʚ ʩʚʘʨʦʯʥʦʡ ʪʝʭʥʠʢʝ ʚʩʣʝʜʩʪʚʠʝ ʝʝ 

ʤʘʣʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ.  

ʘ)                                                                ʙ) 

ʈʠʩʫʥʦʢ 3. ʉʪʘʪʠʯʝʩʢʘʷ (ʚʦʣʴʪ-ʘʤʧʝʨʥʘʷ) ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʜʫʛʠ (ʘ) ʠ 

ʟʘʚʠʩʠʤʦʩʪʴ ʥʘʧʨʷʞʝʥʠʷ ʜʫʛʠ Uʜ ʦʪ ʝʝ ʜʣʠʥʳ Lʜ 

 

ɺ ʦʙʣʘʩʪʠ II ʩʪʘʪʠʯʝʩʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʥʦʩʠʪ ʞʝʩʪʢʠʡ ʭʘʨʘʢʪʝʨ. ʋʚʝʣʠʯʝʥʠʝ 

ʪʦʢʘ ʦʪ 80 ʜʦ 800ɸ ʥʝ ʠʟʤʝʥʷʝʪ ʥʘʧʨʷʞʝʥʠʝ ʜʫʛʠ. ʆʥʦ ʧʨʘʢʪʠʯʝʩʢʠ ʦʩʪʘʝʪʩʷ 

ʧʦʩʪʦʷʥʥʳʤ. ʕʪʦ ʦʙʲʷʩʥʷʝʪʩʷ ʪʝʤ, ʯʪʦ ʧʣʦʱʘʜʴ ʩʝʯʝʥʠʷ ʩʪʦʣʙʘ ʜʫʛʠ ʠ ʘʢʪʠʚʥʳʭ 

ʧʷʪʝʥ ʨʘʩʪʝʪ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦ ʪʦʢʫ, ʧʦʵʪʦʤʫ ʧʣʦʪʥʦʩʪʴ ʪʦʢʘ ʠ ʥʘʧʨʷʞʝʥʠʝ ʚʦ ʚʩʝʭ 

ʫʯʘʩʪʢʘʭ ʵʪʦʡ ʦʙʣʘʩʪʠ ʩʦʭʨʘʥʷʶʪʩʷ ʧʦʩʪʦʷʥʥʳʤʠ. ɼʫʛʫ ʩ ʞʝʩʪʢʦʡ ʩʪʘʪʠʯʝʩʢʦʡ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʡ (ʦʙʣʘʩʪʴ II) ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʶʪ ʚ ʩʚʘʨʦʯʥʦʡ ʪʝʭʥʠʢʝ ʜʣʷ ʨʫʯʥʦʛʦ 

ʠ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʦʚ. 

ɺ ʦʙʣʘʩʪʠ III ʫʚʝʣʠʯʝʥʠʝ ʪʦʢʘ ʧʨʠʚʦʜʠʪ ʢ ʧʦʚʳʰʝʥʠʶ ʥʘʧʨʷʞʝʥʠʷ ʥʘ ʜʫʛʝ. ʕʪʦ 

ʦʙʲʷʩʥʷʝʪʩʷ ʪʝʤ, ʯʪʦ ʙʝʟ ʚʦʟʨʘʩʪʘʥʠʷ ʥʘʧʨʷʞʝʥʠʷ ʜʘʣʴʥʝʡʰʝʝ ʫʚʝʣʠʯʝʥʠʝ 

ʧʣʦʪʥʦʩʪʠ ʪʦʢʘ ʚ ʵʣʝʢʪʨʦʜʝ ʚʳʰʝ ʜʦʩʪʠʛʥʫʪʦʛʦ ʥʝʚʦʟʤʦʞʥʦ, ʪʘʢ ʢʘʢ ʧʣʦʱʘʜʴ 

ʧʷʪʥʘ ʥʘ ʪʦʨʮʝ ʵʣʝʢʪʨʦʜʘ ʩʪʘʥʦʚʠʪʩʷ ʨʘʚʥʦʡ ʧʣʦʱʘʜʠ ʵʪʦʛʦ ʪʦʨʮʘ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʜʘʣʴʥʝʡʰʝʝ ʧʦʚʳʰʝʥʠʝ ʪʦʢʘ, ʧʨʦʭʦʜʷʱʝʛʦ ʯʝʨʝʟ ʵʣʝʢʪʨʦʜ, ʚ ʜʘʥʥʳʭ ʫʩʣʦʚʠʷʭ 

ʚʦʟʤʦʞʥʦ ʪʦʣʴʢʦ ʧʨʠ ʧʦʚʳʰʝʥʠʠ ʥʘʧʨʷʞʝʥʠʷ ʥʘ ʜʫʛʝ. ʕʪʠʤ ʠ ʦʙʲʷʩʥʷʝʪʩʷ 

ʚʦʟʨʘʩʪʘʶʱʘʷ ʬʦʨʤʘ ʩʪʘʪʠʯʝʩʢʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʜʫʛʠ ʚ ʦʙʣʘʩʪʠ III. ɼʫʛʫ ʩ 

ʚʦʟʨʘʩʪʘʶʱʝʡ ʩʪʘʪʠʯʝʩʢʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʡ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʶʪ ʚ 

ʘʚʪʦʤʘʪʠʯʝʩʢʠʭ ʠ ʧʦʣʫʘʚʪʦʤʘʪʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʘʭ ʧʨʠ ʩʚʘʨʢʝ ʧʦʜ ʬʣʶʩʦʤ ʠ ʚ 

ʟʘʱʠʪʥʳʭ ʛʘʟʘʭ. 

ʂʘʞʜʦʤʫ ʫʯʘʩʪʢʫ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʜʫʛʠ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʦʧʨʝʜʝʣʝʥʥʳʡ ʭʘʨʘʢʪʝʨ 

ʧʝʨʝʥʦʩʘ ʨʘʩʧʣʘʚʣʝʥʥʦʛʦ ʵʣʝʢʪʨʦʜʥʦʛʦ ʤʝʪʘʣʣʘ ʚ ʩʚʘʨʦʯʥʫʶ ʚʘʥʥʫ: I ʠ II ï

ʢʨʫʧʥʦʢʘʧʝʣʴʥʳʡ, III ï ʤʝʣʢʦʢʘʧʝʣʴʥʳʡ ʠʣʠ ʩʪʨʫʡʥʳʡ. ʏʪʦʙʳ ʩʦʭʨʘʥʷʪʴ 

ʥʘʧʨʷʞʝʥʠʝ ʜʫʛʠ ʥʝʠʟʤʝʥʥʳʤ, ʥʝʦʙʭʦʜʠʤʦ ʜʣʠʥʫ ʜʫʛʠ ʧʦʜʜʝʨʞʠʚʘʪʴ ʧʦʩʪʦʷʥʥʦʡ 

(ʩʤ. ʨʠʩʫʥʦʢ 2, ʙ). 

ɼʣʷ ʧʠʪʘʥʠʷ ʩʚʘʨʦʯʥʦʡ ʜʫʛʠ ʧʨʠʤʝʥʷʶʪ ʧʦʩʪʦʷʥʥʳʡ ʠʣʠ ʧʝʨʝʤʝʥʥʳʡ ʪʦʢ. ʇʨʠ 

ʧʠʪʘʥʠʠ ʜʫʛʠ ʧʦʩʪʦʷʥʥʳʤ ʪʦʢʦʤ ʦʥʘ ʛʦʨʠʪ ʙʦʣʝʝ ʫʩʪʦʡʯʠʚʦ. ʇʨʠ ʧʠʪʘʥʠʠ ʞʝ ʜʫʛʠ 
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ʧʝʨʝʤʝʥʥʳʤ ʪʦʢʦʤ ʧʨʦʤʳʰʣʝʥʥʦʡ ʯʘʩʪʦʪʳ ʥʘʨʫʰʘʝʪʩʷ ʩʪʘʙʠʣʴʥʦʩʪʴ ʠʦʥʠʟʘʮʠʠ 

ʜʫʛʦʚʦʛʦ ʧʨʦʤʝʞʫʪʢʘ, ʘ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʩʥʠʞʘʝʪʩʷ ʩʪʘʙʠʣʴʥʦʩʪʴ ʛʦʨʝʥʠʷ ʜʫʛʠ. ʕʪʦ 

ʧʨʦʠʩʭʦʜʠʪ ʧʦ ʪʦʡ ʧʨʠʯʠʥʝ, ʯʪʦ ʪʦʢ ʠ ʥʘʧʨʷʞʝʥʠʝ 100 ʨʘʟ ʚ ʩʝʢʫʥʜʫ ʠʟʤʝʥʷʶʪ 

ʥʘʧʨʘʚʣʝʥʠʝ. ʇʨʠ ʧʝʨʝʤʝʥʝ ʟʥʘʢʘ, ʪ. ʝ. ʧʨʠ ʥʫʣʝʚʦʤ ʟʥʘʯʝʥʠʠ ʪʦʢʘ, ʜʫʛʘ ʛʘʩʥʝʪ, 

ʪʝʤʧʝʨʘʪʫʨʘ ʜʫʛʦʚʦʛʦ ʧʨʦʤʝʞʫʪʢʘ ʠ ʘʢʪʠʚʥʳʭ ʧʷʪʝʥ ʩʥʠʞʘʝʪʩʷ ʠ ʧʨʦʠʩʭʦʜʠʪ 

ʜʝʠʦʥʠʟʘʮʠʷ ʛʘʟʦʚ ʩʪʦʣʙʘ ʜʫʛʠ. 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʚ ʫʩʣʦʚʠʷʭ ʧʦʥʠʞʝʥʥʦʡ ʠʦʥʠʟʘʮʠʠ ʜʫʛʦʚʦʛʦ ʧʨʦʤʝʞʫʪʢʘ 

ʟʘʞʠʛʘʥʠʝ ʜʫʛʠ ʤʦʞʝʪ ʧʨʦʠʩʭʦʜʠʪʴ ʚ ʥʘʯʘʣʝ ʢʘʞʜʦʛʦ ʧʦʣʫʧʝʨʠʦʜʘ ʪʦʣʴʢʦ ʧʨʠ 

ʧʦʚʳʰʝʥʥʦʤ ʥʘʧʨʷʞʝʥʠʠ ʧʦʚʪʦʨʥʦʛʦ ʟʘʞʠʛʘʥʠʷ ʜʫʛʠ. ʇʠʢ ʟʘʞʠʛʘʥʠʷ 

(ʥʘʧʨʷʞʝʥʠʝ ʟʘʞʠʛʘʥʠʷ ʚ ʥʘʯʘʣʝ ʢʘʞʜʦʛʦ ʧʦʣʫʧʝʨʠʦʜʘ) ʚʩʝʛʜʘ ʚʳʰʝ 

ʩʪʘʮʠʦʥʘʨʥʦʛʦ ʥʘʧʨʷʞʝʥʠʷ ʜʫʛʠ.  

ʉ ʫʚʝʣʠʯʝʥʠʝʤ ʩʠʣʳ ʪʦʢʘ ʠ ʚʚʝʜʝʥʠʝʤ ʪʦʢʦʚ ʚʳʩʦʢʦʡ ʯʘʩʪʦʪʳ ʛʦʨʝʥʠʝ ʜʫʛʠ 

ʫʣʫʯʰʘʝʪʩʷ, ʚʳʩʦʢʘʷ ʪʝʤʧʝʨʘʪʫʨʘ, ʠ ʙʦʣʴʰʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ ʪʝʧʣʦʪʳ ʩʚʘʨʦʯʥʦʡ 

ʜʫʛʠ ʧʦʟʚʦʣʷʶʪ ʧʦʯʪʠ ʤʛʥʦʚʝʥʥʦ ʨʘʩʧʣʘʚʣʷʪʴ ʥʝʙʦʣʴʰʠʝ ʦʙʲʝʤʳ ʤʝʪʘʣʣʦʚ 

ʵʣʝʢʪʨʦʜʘ ʠ ʠʟʜʝʣʠʷ ʧʨʠ ʩʚʘʨʢʝ. 

ʅʘ ʥʘʛʨʝʚ ʠʟʜʝʣʠʷ ʧʨʠ ʧʨʷʤʦʡ ʧʦʣʷʨʥʦʩʪʠ (ʧʣʶʩʦʚʘʷ ʢʣʝʤʤʘ ʠʩʪʦʯʥʠʢʘ ʪʦʢʘ 

ʧʨʠʩʦʝʜʠʥʝʥʘ ʢ ʜʝʪʘʣʠ, ʘ ʤʠʥʫʩʦʚʘʷ ï ʢ ʵʣʝʢʪʨʦʜʫ) ʨʘʩʭʦʜʫʝʪʩʷ 50% ʪʝʧʣʦʚʦʡ 

ʤʦʱʥʦʩʪʠ ʜʫʛʠ, ʥʘ ʥʘʛʨʝʚ ʵʣʝʢʪʨʦʜʘ ï 30 %, ʠ ʧʦʪʝʨʠ ʚ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ 

ʩʦʩʪʘʚʣʷʶʪ ʧʨʠʤʝʨʥʦ 20%. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 75 ï 85 % ʚʩʝʡ ʤʦʱʥʦʩʪʠ ʜʫʛʠ 

ʨʘʩʭʦʜʫʝʪʩʷ ʥʘ ʥʘʛʨʝʚ ʠ ʨʘʩʧʣʘʚʣʝʥʠʝ ʤʝʪʘʣʣʘ.  

ʈʘʟʣʠʯʠʝ ʪʝʧʣʦʚʳʜʝʣʝʥʠʷ ʥʘ ʢʘʪʦʜʝ ʠ ʘʥʦʜʝ ʠʩʧʦʣʴʟʫʶʪ ʧʨʠ ʨʝʰʝʥʠʠ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʟʘʜʘʯ. ʉʚʘʨʢʫ ʠʟʜʝʣʠʡ, ʪʨʝʙʫʶʱʠʭ ʙʦʣʴʰʦʛʦ ʧʦʜʚʦʜʘ ʪʝʧʣʦʪʳ 

ʜʣʷ ʥʘʛʨʝʚʘ ʢʨʦʤʦʢ, ʚʳʧʦʣʥʷʶʪ ʥʘ ʧʨʷʤʦʡ ʧʦʣʷʨʥʦʩʪʠ, ʘ ʩʚʘʨʢʫ ʪʦʥʢʦʣʠʩʪʦʚʳʭ 

ʢʦʥʩʪʨʫʢʮʠʡ ʠ ʢʦʥʩʪʨʫʢʮʠʡ ʠʟ ʥʝʨʞʘʚʝʶʱʠʭ ʠ ʞʘʨʦʧʨʦʯʥʳʭ ʩʪʘʣʝʡ 

ʦʩʫʱʝʩʪʚʣʷʶʪ ʧʨʠ ʦʙʨʘʪʥʦʡ ʧʦʣʷʨʥʦʩʪʠ: ʧʣʶʩʦʚʘʷ ʢʣʝʤʤʘ ʧʨʠʩʦʝʜʠʥʝʥʘ ʢ 

ʵʣʝʢʪʨʦʜʫ, ʘ ʤʠʥʫʩʦʚʘʷ ï ʢ ʜʝʪʘʣʠ.  

 

1.2. ʉʚʘʨʦʯʥʳʝ ʘʧʧʘʨʘʪʳ ʠ ʠʭ ʚʥʝʰʥʠʝ ʚʦʣʴʪʘʤʧʝʨʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ɼʫʛʦʚʫʶ ʩʚʘʨʢʫ ʧʣʘʚʣʝʥʠʝʤ ʚʳʧʦʣʥʷʶʪ ʧʦʩʪʦʷʥʥʳʤ ʠʣʠ ʧʝʨʝʤʝʥʥʳʤ ʪʦʢʦʤ 

(ʩʤ. ʨʠʩʫʥʦʢ 4 ï 6). 

ʈʠʩʫʥʦʢ 4. ʇʨʠʥʮʠʧʠʘʣʴʥʘʷ ʩʭʝʤʘ ʩʚʘʨʢʠ ʧʝʨʝʤʝʥʥʳʤ ʪʦʢʦʤ 
 

ɼʣʷ ʩʚʘʨʢʠ ʧʝʨʝʤʝʥʥʳʤ ʪʦʢʦʤ (ʩʤ. ʨʠʩʫʥʦʢ 4) ʧʨʠʤʝʥʷʶʪ ʩʚʘʨʦʯʥʳʝ 

ʪʨʘʥʩʬʦʨʤʘʪʦʨʳ. ʊʨʘʥʩʬʦʨʤʘʪʦʨ ʧʦʥʠʞʘʝʪ ʥʘʧʨʷʞʝʥʠʝ ʩʝʪʠ ʩ 380B ʠʣʠ 220ɺ ʜʦ 

70é80ɺ ʠ ʤʝʥʝʝ, ʦʜʥʦʚʨʝʤʝʥʥʦ ʫʚʝʣʠʯʠʚʘʷ ʩʠʣʫ ʪʦʢʘ ʜʦ ʥʫʞʥʦʛʦ ʟʥʘʯʝʥʠʷ. ɼʣʷ 

ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʩʠʣʳ ʪʦʢʘ ʠʩʧʦʣʴʟʫʶʪ ʨʝʛʫʣʷʪʦʨʳ. ʆʥʠ ʣʠʙʦ ʚʳʧʦʣʥʝʥʳ ʦʪʜʝʣʴʥʦ 

ʦʪ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ (ʩʤ. ʨʠʩʫʥʦʢ 4), ʣʠʙʦ ʩʦʚʤʝʱʝʥʳ ʩ ʪʨʘʥʩʬʦʨʤʘʪʦʨʦʤ (ʩʤ. 
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ʨʠʩʫʥʦʢ 8 ʠ 9). ɸʤʧʝʨʤʝʪʨ ʠ ʚʦʣʴʪʤʝʪʨ ʧʦʢʘʟʳʚʘʶʪ ʚʝʣʠʯʠʥʫ ʩʠʣʳ ʪʦʢʘ ʠ 

ʥʘʧʨʷʞʝʥʠʷ ʧʨʠ ʩʚʘʨʢʝ. 

ɼʣʷ ʩʚʘʨʢʠ ʧʦʩʪʦʷʥʥʳʤ ʪʦʢʦʤ ʧʨʠʤʝʥʷʶʪ ʩʚʘʨʦʯʥʳʝ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʠ (ʩʤ. 

ʨʠʩʫʥʦʢ 5), ʩʚʘʨʦʯʥʳʝ ʘʛʨʝʛʘʪʳ, ʠ ʩʚʘʨʦʯʥʳʝ ʚʳʧʨʷʤʠʪʝʣʠ (ʩʤ. ʨʠʩʫʥʦʢ 6). 

ʈʝʛʫʣʷʪʦʨʳ ʩʠʣʳ ʪʦʢʘ ʠ ʟʜʝʩʴ ʚʳʧʦʣʥʷʶʪ ʩʚʦʶ ʨʦʣʴ. 

ʈʠʩʫʥʦʢ 5. ʇʨʠʥʮʠʧʠʘʣʴʥʘʷ ʩʭʝʤʘ ʩʚʘʨʢʠ ʧʦʩʪʦʷʥʥʳʤ ʪʦʢʦʤ 

ʈʠʩʫʥʦʢ 6. ʇʨʠʥʮʠʧʠʘʣʴʥʘʷ ʩʭʝʤʘ ʩʚʘʨʢʠ ʚʳʧʨʷʤʣʝʥʥʳʤ ʪʦʢʦʤ 
 

ʉʚʘʨʦʯʥʳʝ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʠ ʠʤʝʶʪ ʵʣʝʢʪʨʠʯʝʩʢʠʡ ʧʨʠʚʦʜ ï ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʴ 

ʧʝʨʝʤʝʥʥʦʛʦ ʪʦʢʘ. ɺʘʣ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʷ ʩʦʝʜʠʥʝʥ ʩ ʚʘʣʦʤ ʛʝʥʝʨʘʪʦʨʘ, ʢʦʪʦʨʳʡ 

ʧʨʝʦʙʨʘʟʫʝʪ ʤʝʭʘʥʠʯʝʩʢʫʶ ʵʥʝʨʛʠʶ ʚ ʧʦʩʪʦʷʥʥʳʡ ʵʣʝʢʪʨʠʯʝʩʢʠʡ ʪʦʢ. ɺ 

ʩʚʘʨʦʯʥʳʭ ʘʛʨʝʛʘʪʘʭ ʚʘʣ ʛʝʥʝʨʘʪʦʨʘ ʚʨʘʱʘʝʪʩʷ ʜʚʠʛʘʪʝʣʝʤ ʚʥʫʪʨʝʥʥʝʛʦ ʩʛʦʨʘʥʠʷ. 

ʊʘʤ, ʛʜʝ ʝʩʪʴ ʩʝʪʝʚʘʷ ʵʣʝʢʪʨʦʵʥʝʨʛʠʷ, ʠʩʧʦʣʴʟʫʶʪ ʩʚʘʨʦʯʥʳʡ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʴ 

(ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʴ + ʛʝʥʝʨʘʪʦʨ). ɺ ʧʦʣʝʚʳʭ ʫʩʣʦʚʠʷʭ, ʛʜʝ ʥʝʪ ʩʝʪʝʚʦʡ 

ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ, ʠʩʧʦʣʴʟʫʶʪ ʩʚʘʨʦʯʥʳʡ ʘʛʨʝʛʘʪ (ʢʘʨʙʶʨʘʪʦʨʥʳʡ ʠʣʠ ʜʠʟʝʣʴʥʳʡ 

ʜʚʠʛʘʪʝʣʴ + ʛʝʥʝʨʘʪʦʨ). 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʘ ʤʥʦʛʠʭ ʧʨʝʜʧʨʠʷʪʠʷʭ ʩʚʘʨʦʯʥʳʝ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʠ ʟʘʤʝʥʷʶʪ 

ʚʳʧʨʷʤʠʪʝʣʷʤʠ, ʪʘʢ ʢʘʢ ʧʦʩʣʝʜʥʠʝ ʚʦ ʚʨʝʤʷ ʨʘʙʦʪʳ ʥʝ ʰʫʤʷʪ, ʫ ʥʠʭ ʙʦʣʴʰʝ 

ʢʦʵʬʬʠʮʠʝʥʪ ʧʦʣʝʟʥʦʛʦ ʜʝʡʩʪʚʠʷ. ɺ ʚʳʧʨʷʤʠʪʝʣʴʥʳʭ ʫʩʪʘʥʦʚʢʘʭ ʧʝʨʝʤʝʥʥʳʡ ʪʦʢ ʩ 

ʚʳʭʦʜʘ ʧʦʥʠʞʘʶʱʝʛʦ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ ʧʦʜʘʶʪ ʥʘ ʚʳʧʨʷʤʠʪʝʣʴ. 

ʇʨʠ ʩʚʘʨʢʝ ʧʦʩʪʦʷʥʥʳʤ ʪʦʢʦʤ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʚʳʩʦʢʘʷ ʩʪʘʙʠʣʴʥʦʩʪʴ ʛʦʨʝʥʠʷ 

ʩʚʘʨʦʯʥʦʡ ʜʫʛʠ ʠ ʢʘʯʝʩʪʚʦ ʩʚʘʨʥʦʛʦ ʩʦʝʜʠʥʝʥʠʷ. ʇʦʵʪʦʤʫ ʚʳʩʦʢʦʣʝʛʠʨʦʚʘʥʥʳʝ ʩʪʘʣʠ, 

ʠʟ ʢʦʪʦʨʳʭ ʠʟʛʦʪʘʚʣʠʚʘʶʪ ʦʪʚʝʪʩʪʚʝʥʥʳʝ ʢʦʥʩʪʨʫʢʮʠʠ, ʩʚʘʨʠʚʘʶʪ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ. ʆʩʥʦʚʥʳʤ ʥʝʜʦʩʪʘʪʢʦʤ ʩʚʘʨʢʠ ʧʦʩʪʦʷʥʥʳʤ ʪʦʢʦʤ ʷʚʣʷʝʪʩʷ 

ʤʝʥʴʰʠʡ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩʦ ʩʚʘʨʢʦʡ ʧʝʨʝʤʝʥʥʳʤ ʪʦʢʦʤ, ʢʦʵʬʬʠʮʠʝʥʪ ʧʦʣʝʟʥʦʛʦ 
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ʜʝʡʩʪʚʠʷ. ʉʚʘʨʦʯʥʳʡ ʛʝʥʝʨʘʪʦʨ ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ, ʚʳʨʘʙʘʪʳʚʘʶʱʠʡ ʩʚʘʨʦʯʥʳʡ ʪʦʢ, 

ʥʝʦʙʭʦʜʠʤʦ ʧʨʠʚʦʜʠʪʴ ʚ ʜʚʠʞʝʥʠʝ ʵʣʝʢʪʨʠʯʝʩʢʠʤ ʜʚʠʛʘʪʝʣʝʤ ʧʝʨʝʤʝʥʥʦʛʦ ʪʦʢʘ 

(ʩʚʘʨʦʯʥʳʡ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʴ) ʠʣʠ ʜʚʠʛʘʪʝʣʝʤ ʚʥʫʪʨʝʥʥʝʛʦ ʩʛʦʨʘʥʠʷ (ʩʚʘʨʦʯʥʳʡ 

ʘʛʨʝʛʘʪ). ɺ ʦʙʦʠʭ ʩʣʫʯʘʷʭ ʙʫʜʫʪ ʧʦʪʝʨʠ ʥʘ ʪʨʝʥʠʝ ʜʚʠʞʫʱʠʭʩʷ ʜʝʪʘʣʝʡ ʠ ʧʦʪʝʨʠ ʚ 

ʦʙʤʦʪʢʘʭ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʤʘʰʠʥ. ʆʙʦʨʫʜʦʚʘʥʠʝ ʜʣʷ ʩʚʘʨʢʠ ʧʦʩʪʦʷʥʥʳʤ ʪʦʢʦʤ 

ʢʦʥʩʪʨʫʢʪʠʚʥʦ ʩʣʦʞʥʝʝ ʠ ʩʪʦʠʪ ʜʦʨʦʞʝ. 

ʇʨʠ ʨʫʯʥʦʡ ʜʫʛʦʚʦʡ ʩʚʘʨʢʝ ʠʩʧʦʣʴʟʫʶʪ ʠʩʪʦʯʥʠʢʠ ʪʦʢʘ ʩ ʢʨʫʪʦʧʘʜʘʶʱʝʡ 

ʚʥʝʰʥʝʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʡ (ʩʤ. ʨʠʩʫʥʦʢ 7). ɺʥʝʰʥʝʡ ʚʦʣʴʪʘʤʧʝʨʥʦʡ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʡ ʥʘʟʳʚʘʶʪ ʟʘʚʠʩʠʤʦʩʪʴ ʥʘʧʨʷʞʝʥʠʷ ʥʘ ʢʣʝʤʤʘʭ ʠʩʪʦʯʥʠʢʘ ʦʪ ʪʦʢʘ 

ʥʘʛʨʫʟʢʠ.  

ʂ ʠʩʪʦʯʥʠʢʘʤ ʪʦʢʘ ʜʣʷ ʨʫʯʥʦʡ ʜʫʛʦʚʦʡ ʩʚʘʨʢʠ ʧʨʝʜʲʷʚʣʷʶʪ ʩʣʝʜʫʶʱʠʝ 

ʪʨʝʙʦʚʘʥʠʷ:  

ï ʥʘʧʨʷʞʝʥʠʝ ʭʦʣʦʩʪʦʛʦ ʭʦʜʘ ʜʦʣʞʥʦ ʦʙʝʩʧʝʯʠʚʘʪʴ ʥʘʜʝʞʥʦʝ ʟʘʞʠʛʘʥʠʝ 

ʩʚʘʨʦʯʥʦʡ ʜʫʛʠ, ʘ ʪʘʢʞʝ ʦʪʚʝʯʘʪʴ ʧʨʘʚʠʣʘʤ ʪʝʭʥʠʢʠ ʙʝʟʦʧʘʩʥʦʩʪʠ (ʥʝ ʜʦʣʞʥʦ 

ʧʨʝʚʳʰʘʪʴ Uxx = 80 ɺ); 

ï ʪʦʢ ʢʦʨʦʪʢʦʛʦ ʟʘʤʳʢʘʥʠʷ ʜʦʣʞʝʥ ʙʳʪʴ ʦʛʨʘʥʠʯʝʥ; 

ï ʚʥʝʰʥʷʷ ʚʦʣʴʪʘʤʧʝʨʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʠʩʪʦʯʥʠʢʘ ʪʦʢʘ ʜʦʣʞʥʘ ʙʳʪʴ 

ʢʨʫʪʦʧʘʜʘʶʱʝʡ ʜʣʷ ʦʛʨʘʥʠʯʝʥʠʷ ʪʦʢʦʚ ʢʦʨʦʪʢʦʛʦ ʟʘʤʳʢʘʥʠʷ ʠ ʧʦʚʳʰʝʥʠʷ 

ʩʪʘʙʠʣʴʥʦʩʪʠ ʛʦʨʝʥʠʷ ʩʚʘʨʦʯʥʦʡ ʜʫʛʠ; 

ï ʠʩʪʦʯʥʠʢ ʪʦʢʘ ʜʦʣʞʝʥ ʙʳʪʴ ʥʘʜʝʞʥʳʤ ʠ ʧʨʦʩʪʳʤ ʚ ʵʢʩʧʣʫʘʪʘʮʠʠ. 

ʇʨʠ ʤʘʣʳʭ ʟʥʘʯʝʥʠʷʭ ʪʦʢʘ ʢʦʨʦʪʢʦʛʦ ʟʘʤʳʢʘʥʠʷ ʟʘʪʨʫʜʥʷʝʪʩʷ ʟʘʞʠʛʘʥʠʝ ʜʫʛʠ, 

ʘ ʧʨʠ ʙʦʣʴʰʠʭ ʝʛʦ ʟʥʘʯʝʥʠʷʭ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʧʝʨʝʛʨʝʚ ʪʦʢʦʚʝʜʫʱʠʭ ʯʘʩʪʝʡ ʠ 

ʵʣʝʢʪʨʦʜʘ, ʚʦʟʨʘʩʪʘʶʪ ʧʦʪʝʨʠ ʤʝʪʘʣʣʘ ʥʘ ʨʘʟʙʨʳʟʛʠʚʘʥʠʝ. 

ʇʦʵʪʦʤʫ ʫ ʠʩʪʦʯʥʠʢʦʚ ʪʦʢʘ ʜʣʷ ʨʫʯʥʦʡ ʜʫʛʦʚʦʡ ʩʚʘʨʢʠ ʦʪʥʦʰʝʥʠʝ ʪʦʢʘ ʢʦʨʦʪʢʦʛʦ 

ʟʘʤʳʢʘʥʠʷ ʠ ʩʚʘʨʦʯʥʦʛʦ ʪʦʢʘ ʜʦʣʞʥʦ ʠʟʤʝʥʷʪʴʩʷ ʚ ʩʣʝʜʫʶʱʠʭ ʧʨʝʜʝʣʘʭ: 

ρȟςυ
ὐ̋ ̈

̒̃
ςȟπ      (3) 

ɼʣʠʥʫ ʜʫʛʠ ʧʦʜʜʝʨʞʠʚʘʶʪ ʚʨʫʯʥʫʶ. ʇʦʵʪʦʤʫ ʚ ʧʨʦʮʝʩʩʝ ʩʚʘʨʢʠ ʚʦʟʤʦʞʥʦ 

ʠʟʤʝʥʝʥʠʝ ʝʝ ʜʣʠʥʳ ʠʟ-ʟʘ ʥʝʧʨʦʠʟʚʦʣʴʥʳʭ ʜʚʠʞʝʥʠʡ ʨʫʢʠ ʩʚʘʨʱʠʢʘ. ʀʩʪʦʯʥʠʢ 

ʩʚʘʨʦʯʥʦʛʦ ʪʦʢʘ ʜʦʣʞʝʥ ʦʙʝʩʧʝʯʠʪʴ ʫʩʪʦʡʯʠʚʦʝ ʛʦʨʝʥʠʝ ʩʚʘʨʦʯʥʦʡ ʜʫʛʠ ʧʨʠ 

ʠʟʤʝʥʝʥʠʠ ʝʝ ʜʣʠʥ .r 

  
ʈʠʩʫʥʦʢ 7. ɺʥʝʰʥʷʷ ʚʦʣʴʪʘʤʧʝʨʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʠʩʪʦʯʥʠʢʘ ʩʚʘʨʦʯʥʦʛʦ ʪʦʢʘ 

ɼʫʛʘ ʧʝʨʝʤʝʥʥʦʛʦ ʪʦʢʘ ʟʘʞʠʛʘʝʪʩʷ ʠ ʛʘʩʥʝʪ 100 ʨʘʟ ʚ ʩʝʢʫʥʜʫ. ʇʦʵʪʦʤʫ ʜʣʷ 

ʠʥʪʝʥʩʠʚʥʦʛʦ ʧʝʨʚʦʥʘʯʘʣʴʥʦʛʦ ʠ ʧʦʚʪʦʨʥʦʛʦ ʟʘʞʠʛʘʥʠʷ ʜʫʛʠ ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ 

ʠʩʪʦʯʥʠʢʦʚ ʩʚʘʨʦʯʥʦʛʦ ʪʦʢʘ ʦʙʝʩʧʝʯʠʚʘʶʪ ʫʩʣʦʚʠʝ 
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ɼ

ρȟψ ςȟυ,       (4) 

ʅʘʧʨʷʞʝʥʠʝ ʭʦʣʦʩʪʦʛʦ ʭʦʜʘ ʫ 

ʨʘʟʥʳʭ ʩʚʘʨʦʯʥʳʭ ʘʧʧʘʨʘʪʦʚ Ὗ = 40 ï 

80 ɺ. ʋ ʩʚʘʨʦʯʥʳʭ ʘʧʧʘʨʘʪʦʚ 

ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ ʥʘʧʨʷʞʝʥʠʝ 

ʭʦʣʦʩʪʦʛʦ ʭʦʜʘ ʠ ʨʘʙʦʯʝʝ ʥʘʧʨʷʞʝʥʠʝ 

ʥʠʞʝ, ʯʝʤ ʫ ʪʨʘʥʩʬʦʨʤʘʪʦʨʦʚ, 

ʙʣʘʛʦʜʘʨʷ ʙʦʣʝʝ ʚʳʩʦʢʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ 

ʛʦʨʝʥʠʷ ʩʚʘʨʦʯʥʦʡ ʜʫʛʠ ʧʦʩʪʦʷʥʥʦʛʦ 

ʪʦʢʘ. ɹʦʣʝʝ ʥʠʟʢʦʝ ʥʘʧʨʷʞʝʥʠʝ 

ʫʤʝʥʴʰʘʝʪ ʚʝʨʦʷʪʥʦʩʪʴ ʧʦʨʘʞʝʥʠʷ 

ʩʚʘʨʱʠʢʘ ʵʣʝʢʪʨʠʯʝʩʢʠʤ ʪʦʢʦʤ. 

ʇʨʠ ʩʣʠʰʢʦʤ ʢʦʨʦʪʢʦʡ ʜʫʛʝ 

ʚʦʟʤʦʞʥʦ ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʨʝʞʠʤʘ 

ʢʦʨʦʪʢʦʛʦ ʟʘʤʳʢʘʥʠʷ ʠ ʧʨʠʚʘʨʠʚʘʥʠʝ 

ʵʣʝʢʪʨʦʜʘ ʢ ʠʟʜʝʣʠʶ. ʇʨʠ ʩʣʠʰʢʦʤ 

ʜʣʠʥʥʦʡ ʜʫʛʝ ʧʨʦʠʩʭʦʜʠʪ ʝʝ ʦʙʨʳʚ ʠʟ-

ʟʘ ʥʝʜʦʩʪʘʪʢʘ ʧʦʜʚʦʜʠʤʦʡ ʵʥʝʨʛʠʠ. 

ʇʨʠ ʯʨʝʟʤʝʨʥʦ ʙʦʣʴʰʦʤ ʪʦʢʝ 

ʢʦʨʦʪʢʦʛʦ ʟʘʤʳʢʘʥʠʷ ʚʦʟʤʦʞʝʥ ʧʨʦʙʦʡ ʠ ʧʦʚʨʝʞʜʝʥʠʝ ʠʟʦʣʷʮʠʠ ʦʙʤʦʪʦʢ 

ʠʩʪʦʯʥʠʢʘ ʩʚʘʨʦʯʥʦʛʦ ʪʦʢʘ. 

ʇʨʠ ʧʨʦʭʦʞʜʝʥʠʠ ʙʦʣʴʰʦʛʦ ʪʦʢʘ ʧʦ ʵʣʝʢʪʨʦʜʫ ʦʥ ʩʠʣʴʥʦ ʥʘʛʨʝʚʘʝʪʩʷ ʧʦ ʚʩʝʡ 

ʜʣʠʥʝ. ʇʨʠ ʵʪʦʤ ʤʦʞʝʪ ʨʘʩʪʨʝʩʢʘʪʴʩʷ ʠ ʦʩʳʧʘʪʴʩʷ ʵʣʝʢʪʨʦʜʥʦʝ ʧʦʢʨʳʪʠʝ. ʊʦʛʜʘ 

ʙʫʜʝʪ ʟʘʪʨʫʜʥʝʥʦ ʧʦʚʪʦʨʥʦʝ ʟʘʞʠʛʘʥʠʝ ʜʫʛʠ. 

 

1.3. ʂʦʥʩʪʨʫʢʮʠʷ ʩʚʘʨʦʯʥʦʛʦ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ 

ʇʨʝʜʝʣʳ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʩʚʘʨʦʯʥʦʛʦ ʪʦʢʘ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ ʊɼ-300 ʩʦʩʪʘʚʣʷʶʪ 

60 ï 400 ɸ. ʅʘʧʨʷʞʝʥʠʝ ʭʦʣʦʩʪʦʛʦ ʭʦʜʘ 61 ʠ 79 ɺ. ʆʩʥʦʚʥʳʤʠ ʵʣʝʤʝʥʪʘʤʠ 

ʩʚʘʨʦʯʥʦʛʦ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ (ʩʤ. ʨʠʩʫʥʦʢ 8 ʠ 9) 

ʷʚʣʷʶʪʩʷ: 

ïʩʝʨʜʝʯʥʠʢ (ʤʘʛʥʠʪʦʧʨʦʚʦʜ); 

ïʥʝʧʦʜʚʠʞʥʳʝ ʢʘʪʫʰʢʠ ʩ ʧʝʨʚʠʯʥʦʡ 

ʦʙʤʦʪʢʦʡ; 

ï ʧʦʜʚʠʞʥʳʝ ʢʘʪʫʰʢʠ ʩʦ ʚʪʦʨʠʯʥʦʡ 

ʦʙʤʦʪʢʦʡ. 

ɺʝʣʠʯʠʥʫ ʩʚʘʨʦʯʥʦʛʦ ʪʦʢʘ ʨʝʛʫʣʠʨʫʶʪ 

ʠʟʤʝʥʝʥʠʝʤ ʨʘʩʩʪʦʷʥʠʷ ʤʝʞʜʫ ʧʝʨʚʠʯʥʳʤʠ ʠ 

ʚʪʦʨʠʯʥʳʤʠ ʢʘʪʫʰʢʘʤʠ. ʂʘʪʫʰʢʠ ʧʝʨʚʠʯʥʦʡ 

ʦʙʤʦʪʢʠ ʥʝʧʦʜʚʠʞʥʳ.  

ʂʘʪʫʰʢʠ ʚʪʦʨʠʯʥʦʡ ʦʙʤʦʪʢʠ ʣʝʞʘʪ ʥʘ 

ʙʦʣʴʰʦʡ ʧʣʦʩʢʦʡ ʛʘʡʢʝ. ʇʨʠ ʚʨʘʱʝʥʠʠ 

ʨʫʢʦʷʪʢʠ, ʩʦʝʜʠʥʝʥʥʳʡ ʩ ʥʝʡ ʚʠʥʪ 

ʚʢʨʫʯʠʚʘʝʪʩʷ ʚ ʵʪʫ ʛʘʡʢʫ. ɺʠʥʪ ʯʝʨʝʟ 

ʫʧʦʨʥʳʡ ʧʦʜʰʠʧʥʠʢ ʩʚʷʟʘʥ ʩ ʢʦʨʧʫʩʦʤ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ. ʇʨʠ ʚʨʘʱʝʥʠʠ ʨʫʢʦʷʪʢʠ 

ʈʠʩʫʥʦʢ 9. ʇʨʠʥʮʠʧʠʘʣʴʥʘʷ 

ʵʣʝʢʪʨʠʯʝʩʢʘʷ ʩʭʝʤʘ ʩʚʘʨʦʯʥʦʛʦ 

ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ ʩ ʧʦʜʚʠʞʥʳʤʠ 

ʢʘʪʫʰʢʘʤʠ ʚʪʦʨʠʯʥʦʡ ʦʙʤʦʪʢʠ 

ʈʠʩʫʥʦʢ 8. ʂʦʥʩʪʨʫʢʪʠʚʥʘʷ 

ʩʭʝʤʘ ʩʚʘʨʦʯʥʦʛʦ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ 

ʩ ʧʦʜʚʠʞʥʳʤʠ ʢʘʪʫʰʢʘʤʠ 

ʚʪʦʨʠʯʥʦʡ ʦʙʤʦʪʢʠ 
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ʚʠʥʪʘ ʛʘʡʢʘ ʧʦʜʥʠʤʘʝʪʩʷ ʠʣʠ ʦʧʫʩʢʘʝʪʩʷ ʧʦ ʚʠʥʪʫ ʚʤʝʩʪʝ ʩʦ ʚʪʦʨʠʯʥʦʡ ʦʙʤʦʪʢʦʡ. 

ʇʨʦʠʩʭʦʜʠʪ ʧʣʘʚʥʦʝ ʠʟʤʝʥʝʥʠʝ ʩʠʣʳ ʩʚʘʨʦʯʥʦʛʦ ʪʦʢʘ. 

ʇʨʠ ʫʚʝʣʠʯʝʥʠʠ ʨʘʩʩʪʦʷʥʠʷ ʤʝʞʜʫ ʦʙʤʦʪʢʘʤʠ ʫʤʝʥʴʰʘʝʪʩʷ ʤʘʛʥʠʪʥʳʡ ʧʦʪʦʢ, 

ʧʨʦʥʠʟʳʚʘʶʱʠʡ ʚʪʦʨʠʯʥʫʶ ʢʘʪʫʰʢʫ. ʏʝʤ ʙʦʣʴʰʝ ʟʘʟʦʨ, ʪʝʤ ʙʦʣʴʰʘʷ ʯʘʩʪʴ 

ʤʘʛʥʠʪʥʦʛʦ ʧʦʪʦʢʘ ʪʝʨʷʝʪʩʷ ʟʘ ʩʯʝʪ ʨʘʩʩʝʠʚʘʥʠʷ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ. ʇʦʵʪʦʤʫ 

ʩʚʘʨʦʯʥʳʡ ʪʦʢ ʫʤʝʥʴʰʘʝʪʩʷ (ʩʤ. ʨʠʩʫʥʦʢ 9). ʋʤʝʥʴʰʝʥʠʝ ʨʘʩʩʪʦʷʥʠʷ ʤʝʞʜʫ 

ʚʪʦʨʠʯʥʳʤʠ ʦʙʤʦʪʢʘʤʠ ʧʨʠʚʦʜʠʪ ʢ ʫʚʝʣʠʯʝʥʠʶ ʪʦʢʘ. 

 

1.4 ʈʝʞʠʤ ʨʘʙʦʪʳ ʩʚʘʨʦʯʥʦʛʦ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ 

ɼʝʡʩʪʚʠʝ ʩʚʘʨʦʯʥʦʛʦ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ ʦʩʥʦʚʘʥʦ ʥʘ ʷʚʣʝʥʠʠ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʡ 

ʠʥʜʫʢʮʠʠ. ʈʝʞʠʤ ʭʦʣʦʩʪʦʛʦ ʭʦʜʘ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ (ʩʤ. ʨʠʩʫʥʦʢ 10) ʫʩʪʘʥʘʚʣʠʚʘʶʪ 

ʧʨʠ ʨʘʟʦʤʢʥʫʪʦʡ ʚʪʦʨʠʯʥʦʡ ʦʙʤʦʪʢʝ ʚ ʤʦʤʝʥʪ ʧʦʜʢʣʶʯʝʥʠʷ ʧʝʨʚʠʯʥʦʡ ʦʙʤʦʪʢʠ ʢ 

ʩʝʪʠ ʧʝʨʝʤʝʥʥʦʛʦ ʪʦʢʘ ʧʨʠ ʭʦʣʦʩʪʦʤ ʭʦʜʝ ʙʝʟ ʥʘʛʨʫʟʢʠ ʥʘʧʨʷʞʝʥʠʝʤ U1. ʇʨʠ ʵʪʦʤ 

ʧʦ ʧʝʨʚʠʯʥʦʡ ʦʙʤʦʪʢʝ ʠʜʝʪ ʪʦʢ J1, ʢʦʪʦʨʳʡ ʩʦʟʜʘʝʪ ʧʝʨʝʤʝʥʥʳʡ ʤʘʛʥʠʪʥʳʡ ʧʦʪʦʢ 

ʌ1. ʕʪʦʪ ʧʦʪʦʢ ʠʥʜʫʮʠʨʫʝʪ ʚʦ ʚʪʦʨʠʯʥʦʡ ʦʙʤʦʪʢʝ ʧʝʨʝʤʝʥʥʦʝ ʥʘʧʨʷʞʝʥʠʝ U2. 

ʇʦʩʢʦʣʴʢʫ ʮʝʧʴ ʚʪʦʨʠʯʥʦʡ ʦʙʤʦʪʢʠ ʨʘʟʦʤʢʥʫʪʘ, ʪʦ ʪʦʢ ʚ ʥʝʡ ʥʝ ʠʜʝʪ J2 = 0 ʠ 

ʥʠʢʘʢʠʭ ʟʘʪʨʘʪ ʵʥʝʨʛʠʠ ʚʦ ʚʪʦʨʠʯʥʦʡ ʮʝʧʠ ʥʝʪ. ʇʦʵʪʦʤʫ ʚʪʦʨʠʯʥʦʝ ʥʘʧʨʷʞʝʥʠʝ ʥʘ 

ʭʦʣʦʩʪʦʤ ʭʦʜʝ ʤʘʢʩʠʤʘʣʴʥʦ ʠ ʵʪʫ ʚʝʣʠʯʠʥʫ ʥʘʟʳʚʘʶʪ ʥʘʧʨʷʞʝʥʠʝʤ ʭʦʣʦʩʪʦʛʦ 

ʭʦʜʘ Ὗ Ὗ .  

ʈʠʩʫʥʦʢ 10. ʈʘʙʦʪʘ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ 

 

ʆʪʥʦʰʝʥʠʝ ʥʘʧʨʷʞʝʥʠʡ ʧʝʨʚʠʯʥʦʡ ʠ ʚʪʦʨʠʯʥʦʡ ʦʙʤʦʪʦʢ ʧʨʠ ʭʦʣʦʩʪʦʤ ʭʦʜʝ 

ʥʘʟʳʚʘʶʪ ʢʦʵʬʬʠʮʠʝʥʪʦʤ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʂ. ʆʥ ʪʘʢʞʝ ʨʘʚʝʥ ʦʪʥʦʰʝʥʠʶ ʯʠʩʝʣ 

ʚʠʪʢʦʚ ʧʝʨʚʠʯʥʦʡ ʦʙʤʦʪʢʠ W1 ʠ ʚʪʦʨʠʯʥʦʡ ʦʙʤʦʪʢʠW2. 

ὑ ,       (5) 

ɺ ʩʚʘʨʦʯʥʳʭ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘʭ ʩʝʪʝʚʦʝ ʥʘʧʨʷʞʝʥʠʝ 220ɺ ʠʣʠ 380ɺ 

ʧʨʝʦʙʨʘʟʫʝʪʩʷ ʚ ʙʦʣʝʝ ʥʠʟʢʦʝ ʥʘʧʨʷʞʝʥʠʝ ʭʦʣʦʩʪʦʛʦ ʭʦʜʘ Ὗ Ὗ  = 60 ï 80ɺ, 

ʈʝʞʠʤ ʥʘʛʨʫʟʢʠ (ʩʤ. ʨʠʩʫʥʦʢ 10) ʫʩʪʘʥʘʚʣʠʚʘʶʪ ʙʣʘʛʦʜʘʨʷ ʟʘʤʳʢʘʥʠʶ ʮʝʧʠ 

ʚʪʦʨʠʯʥʦʡ ʦʙʤʦʪʢʠ ʚ ʤʦʤʝʥʪ ʟʘʞʠʛʘʥʠʷ ʜʫʛʠ. ʇʨʠ ʵʪʦʤ ʧʦʜ ʜʝʡʩʪʚʠʝ ʥʘʧʨʷʞʝʥʠʷ 

U2 ʚʦ ʚʪʦʨʠʯʥʦʡ ʦʙʤʦʪʢʝ ʠ ʜʫʛʝ ʧʦʷʚʣʷʝʪʩʷ ʪʦʢ J2 = Jʩʚ. ʕʪʦʪ ʪʦʢ ʩʦʟʜʘʸʪ 

ʧʝʨʝʤʝʥʥʳʡ ʤʘʛʥʠʪʥʳʡ ʧʦʪʦʢ, ʢʦʪʦʨʳʡ ʩʪʨʝʤʠʪʩʷ ʫʤʝʥʴʰʠʪʴ ʚʝʣʠʯʠʥʫ ʧʦʪʦʢʘ, 

ʩʦʟʜʘʚʘʝʤʦʛʦ ʧʝʨʚʠʯʥʦʡ ʦʙʤʦʪʢʦʡ ʌʢ. ʇʨʦʪʠʚʦʜʝʡʩʪʚʫʷ ʵʪʦʤʫ, ʩʠʣʘ ʪʦʢʘ ʚ 

ʧʝʨʚʠʯʥʦʡ ʦʙʤʦʪʢʝ ʫʚʝʣʠʯʠʚʘʝʪʩʷ. ʋʚʝʣʠʯʝʥʠʝ ʵʥʝʨʛʠʠ ʚ ʧʝʨʚʠʯʥʦʡ ʦʙʤʦʪʢʝ 

ʜʦʣʞʥʦ ʙʳʪʴ ʨʘʚʥʦ ʫʚʝʣʠʯʝʥʠʶ ʦʪʜʘʯʠ ʵʥʝʨʛʠʠ ʜʫʛʝ ʚʪʦʨʠʯʥʦʡ ʦʙʤʦʪʢʠ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʟʘʢʦʥʦʤ ʩʦʭʨʘʥʝʥʠʷ ʵʥʝʨʛʠʠ. 
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ʅʘʧʨʷʞʝʥʠʝ ʚʦ ʚʪʦʨʠʯʥʦʡ ʦʙʤʦʪʢʝ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ ʧʨʠ ʥʘʛʨʫʟʢʝ ʨʘʚʥʦ 

U2 = Uʜ+ JʩʚĀXL,      (6) 

ʛʜʝ Ὗ  ï ʧʘʜʝʥʠʝ ʥʘʧʨʷʞʝʥʠʷ ʥʘ ʜʫʛʝ; 

XL ï ʠʥʜʫʢʪʠʚʥʦʝ ʦʤʠʯʝʩʢʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʩʚʘʨʦʯʥʦʛʦ ʢʦʥʪʫʨʘ. 

ʆʤʠʯʝʩʢʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʩʚʘʨʦʯʥʦʛʦ ʢʦʥʪʫʨʘ R, ʚʢʣʶʯʘʷ ʚʳʣʝʪ ʵʣʝʢʪʨʦʜʘ, 

ʟʥʘʯʠʪʝʣʴʥʦ ʤʝʥʴʰʝ ʠʥʜʫʢʪʠʚʥʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ XL. ʇʦ ʵʪʦʡ ʧʨʠʯʠʥʝ ʧʨʠ 

ʨʘʩʯʝʪʝ Ὗ  ʚʝʣʠʯʠʥʦʡ R ʧʨʝʥʝʙʨʝʛʘʶʪ.  

ʏʘʩʪʴ ʤʘʛʥʠʪʥʦʛʦ ʧʦʪʦʢʘ ʌʨ ʧʦ ʧʫʪʠ ʦʪ ʧʝʨʚʠʯʥʦʡ ʦʙʤʦʪʢʠ ʢʦ ʚʪʦʨʠʯʥʦʡ 

ʨʘʩʩʝʠʚʘʝʪʩʷ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ. ʄʘʛʥʠʪʥʳʡ ʧʦʪʦʢ ʨʘʩʩʝʠʚʘʥʠʷ ʪʝʤ ʙʦʣʴʰʝ, ʯʝʤ 

ʙʦʣʴʰʝ ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʤʘʛʥʠʪʥʳʤʠ ʧʦʪʦʢʘʤʠ (ʩʤ. ʨʠʩʫʥʦʢ 9 ʠ 10). ɺ ʨʝʟʫʣʴʪʘʪʝ 

ʚʪʦʨʠʯʥʫʶ ʦʙʤʦʪʢʫ ʧʨʦʥʠʟʳʚʘʝʪ ʤʘʛʥʠʪʥʳʡ ʧʦʪʦʢ ʌ2. ʇʘʜʘʶʱʘʷ ʚʥʝʰʥʷʷ 

ʚʦʣʴʪʘʤʧʝʨʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʩʚʘʨʦʯʥʦʛʦ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ ʧʦʣʫʯʘʝʪʩʷ ʙʣʘʛʦʜʘʨʷ 

ʠʟʤʝʥʝʥʠʶ ʚʝʣʠʯʠʥʳ ʨʘʩʩʝʠʚʘʥʠʷ ʤʘʛʥʠʪʥʦʛʦ ʧʦʪʦʢʘ ʌʨ. 

ʈʠʩʫʥʦʢ 11. ʈʝʛʫʣʠʨʦʚʘʥʠʝ ʩʠʣʳ ʩʚʘʨʦʯʥʦʛʦ ʪʦʢʘ Jʩʚ, ʩʠʣʳ ʪʦʢʘ ʢʦʨʦʪʢʦʛʦ 

ʟʘʤʳʢʘʥʠʷ Jʢʟ ʠ ʥʘʧʨʷʞʝʥʠʷ ʭʦʣʦʩʪʦʛʦ ʭʦʜʘ Uxx ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ 

 

ʇʨʠ ʵʪʦʤ ʥʘʧʨʷʞʝʥʠʝ ʜʫʛʠ ʫʤʝʥʴʰʘʝʪʩʷ ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ ʩʠʣʳ ʩʚʘʨʦʯʥʦʛʦ ʪʦʢʘ 

ʠ ʠʥʜʫʢʪʠʚʥʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ XL. 

ʂʘʢ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩʫʥʢʝ 11, ʨʝʛʫʣʠʨʦʚʘʪʴ ʪʨʘʥʩʬʦʨʤʘʪʦʨ ʤʦʞʥʦ:  

ï ʠʟʤʝʥʷʷ ʠʥʜʫʢʪʠʚʥʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʩʚʘʨʦʯʥʦʛʦ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ XL; 

ï ʠʟʤʝʥʷʷ ʥʘʧʨʷʞʝʥʠʝ ʭʦʣʦʩʪʦʛʦ ʭʦʜʘ Ὗ . 

ʇʝʨʚʳʡ ʩʧʦʩʦʙ ʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥ ʠ ʧʦʟʚʦʣʷʝʪ ʧʣʘʚʥʦ ʨʝʛʫʣʠʨʦʚʘʪʴ 

ʩʚʘʨʦʯʥʳʡ ʪʦʢ. ɺʪʦʨʦʡ ʩʧʦʩʦʙ ʧʨʠʤʝʥʷʶʪ ʢʘʢ ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ.  

ʂʘʢ ʧʨʘʚʠʣʦ, ʪʨʘʥʩʬʦʨʤʘʪʦʨ ʠʤʝʝʪ ʦʜʥʫ ʠʣʠ ʜʚʝ ʬʠʢʩʠʨʦʚʘʥʥʳʝ ʚʝʣʠʯʠʥʳ 

Ὗ  ʠ Ὗǋ . Ὗǋ  ʧʦʣʫʯʘʶʪ, ʫʩʪʘʥʘʚʣʠʚʘʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʩʝʢʮʠʠ ʚ ʧʝʨʚʠʯʥʦʡ ʠʣʠ 

ʚʪʦʨʠʯʥʦʡ ʦʙʤʦʪʢʘʭ. ʇʨʠ ʚʝʣʠʯʠʥʝ ʥʘʧʨʷʞʝʥʠʷ ʭʦʣʦʩʪʦʛʦ ʭʦʜʘ Ὗǋ, ʢʘʢ ʠ ʧʨʠ 
Ὗ , ʤʦʞʥʦ ʧʣʘʚʥʦ ʨʝʛʫʣʠʨʦʚʘʪʴ ʠʥʜʫʢʪʠʚʥʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ XL ʘ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, 

ʩʚʘʨʦʯʥʳʡ ʪʦʢ Jʩʚ ʠ ʪʦʢ ʢʦʨʦʪʢʦʛʦ ʟʘʤʳʢʘʥʠʷ Jʢʟ.  

ʇʣʘʚʥʦʝ ʜʚʫʭʜʠʘʧʘʟʦʥʥʦʝ ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʩʠʣʳ ʪʦʢʘ ʧʦʟʚʦʣʷʝʪ ʫʤʝʥʴʰʠʪʴ 

ʤʘʩʩʫ ʠ ʛʘʙʘʨʠʪʳ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ. ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʜʠʘʧʘʟʦʥʘ ʙʦʣʴʰʠʭ ʪʦʢʦʚ ʦʙʝ 

ʢʘʪʫʰʢʠ ʧʝʨʚʠʯʥʦʡ ʠ ʚʪʦʨʠʯʥʦʡ ʦʙʤʦʪʦʢ ʚʢʣʶʯʘʶʪʩʷ ʧʦʧʘʨʥʦ ʧʘʨʘʣʣʝʣʴʥʦ (ʩʤ. 
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ʨʠʩʫʥʦʢ 8). ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʜʠʘʧʘʟʦʥʘ ʤʘʣʳʭ ʪʦʢʦʚ ʢʘʪʫʰʢʠ ʧʝʨʚʠʯʥʦʡ ʠ 

ʚʪʦʨʠʯʥʦʡ ʦʙʤʦʪʦʢ ʚʢʣʶʯʘʶʪʩʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ. 

ʈʝʛʫʣʠʨʦʚʘʥʠʝ ʩʚʘʨʦʯʥʦʛʦ ʪʦʢʘ Jʩʚ (ʢʘʢ ʠ Jʢʟ) ʧʨʠ ʧʦʩʪʦʷʥʥʦʤ ʥʘʧʨʷʞʝʥʠʠ 

ʭʦʣʦʩʪʦʛʦ ʭʦʜʘ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ Ὗ  ʚʦʟʤʦʞʥʦ ʪʦʣʴʢʦ ʟʘ ʩʯʝʪ ʠʟʤʝʥʝʥʠʷ 

ʠʥʜʫʢʪʠʚʥʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ. 

B ʩʫʱʝʩʪʚʫʶʱʠʭ ʢʦʥʩʪʨʫʢʮʠʷʭ ʪʨʘʥʩʬʦʨʤʘʪʦʨʦʚ ʨʝʛʫʣʠʨʦʚʘʥʠʝ 

ʠʥʜʫʢʪʠʚʥʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʚʪʦʨʠʯʥʦʡ ʮʝʧʠ ʤʦʞʝʪ ʙʳʪʴ ʚʳʧʦʣʥʝʥʦ: 

ï ʠʟʤʝʥʝʥʠʝʤ ʨʘʩʩʪʦʷʥʠʷ ʤʝʞʜʫ ʧʝʨʚʠʯʥʦʡ ʠ ʚʪʦʨʠʯʥʦʡ ʦʙʤʦʪʢʘʤʠ; 

ï ʠʟʤʝʥʝʥʠʝʤ ʟʘʟʦʨʘ ʤʘʛʥʠʪʦʧʨʦʚʦʜʘ ʜʨʦʩʩʝʣʷ, ʚʳʧʦʣʥʝʥʥʦʛʦ ʦʪʜʝʣʴʥʦ ʦʪ 

ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ.  

ʇʝʨʚʳʡ ʚʘʨʠʘʥʪ ʠʥʪʝʨʝʩʝʥ ʧʨʦʩʪʦʡ ʠ ʥʘʜʝʞʥʦʡ ʢʦʥʩʪʨʫʢʮʠʝʡ. ʆʜʥʘʢʦ ʝʩʣʠ 

ʩʚʘʨʠʚʘʪʴ ʥʝʦʙʭʦʜʠʤʦ ʥʘ ʨʘʩʩʪʦʷʥʠʠ 10 ï 40 ʤʝʪʨʦʚ ʦʪ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ, ʪʦ 

ʦʪʜʝʣʴʥʳʡ ʨʝʛʫʣʷʪʦʨ ʙʫʜʝʪ ʚʩʝʛʜʘ ʧʦʜ ʨʫʢʦʡ ʫ ʩʚʘʨʱʠʢʘ. ʆʥ ʚʝʩʠʪ ʟʥʘʯʠʪʝʣʴʥʦ 

ʤʝʥʴʰʝ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ, ʧʦʪʦʤʫ ʝʛʦ ʣʝʛʯʝ ʧʝʨʝʤʝʱʘʪʴ. ʇʨʠ ʢʦʨʦʪʢʦʤ ʟʘʤʳʢʘʥʠʠ 

ʵʣʝʢʪʨʦʜ ʢʘʩʘʝʪʩʷ ʠʟʜʝʣʠʷ Uɼ = 0, ʥʘʧʨʷʞʝʥʠʝ ʚʦ ʚʪʦʨʠʯʥʦʡ ʦʙʤʦʪʢʝ ʨʘʚʥʦ 

Lʢʟ2 XJ =U Ö . 

ʆʪʩʶʜʘ 

Jʢʟ= 
ˢ

        (7). 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʪʦʢʘ ʢʦʨʦʪʢʦʛʦ ʟʘʤʳʢʘʥʠʷ ʚʦʟʤʦʞʥʦ ʪʦʣʴʢʦ ʟʘ 

ʩʯʝʪ ʠʟʤʝʥʝʥʠʷ ʠʥʜʫʢʪʠʚʥʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ XL. 

 

1.5 ʉʪʘʣʠ ʠ ʠʭ ʩʚʘʨʠʚʘʝʤʦʩʪʴ.   

ɺ ʩʚʘʨʥʳʭ ʢʦʥʩʪʨʫʢʮʠʷʭ ʘʚʪʦʤʦʙʠʣʝʡ, ʩʪʨʦʠʪʝʣʴʥʳʭ ʠ ʜʦʨʦʞʥʳʭ ʤʘʰʠʥ 

ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʶʪ ʢʦʥʩʪʨʫʢʮʠʦʥʥʳʝ ʩʪʘʣʠ. ʉʪʘʣʠ ʦʙʣʘʜʘʶʪ ʨʘʟʣʠʯʥʦʡ 

ʩʚʘʨʠʚʘʝʤʦʩʪʴʶ. ʇʦʜ ʪʝʨʤʠʥʦʤ çʩʚʘʨʠʚʘʝʤʦʩʪʴ ʤʝʪʘʣʣʦʚè ʦʙʳʯʥʦ ʧʦʥʠʤʘʶʪ 

ʢʦʤʧʣʝʢʩ ʩʚʦʡʩʪʚ ʩʚʘʨʠʚʘʝʤʦʛʦ ʤʝʪʘʣʣʘ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʭʦʨʦʰʫʶ ʧʨʦʯʥʦʩʪʴ ʠ 

ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʴ ʩʚʘʨʥʦʛʦ ʩʦʝʜʠʥʝʥʠʷ ʚ ʫʩʣʦʚʠʷʭ ʵʢʩʧʣʫʘʪʘʮʠʠ.  

ʉʚʘʨʠʚʘʝʤʦʩʪʴ ï ʩʣʦʞʥʦʝ, ʢʦʤʧʣʝʢʩʥʦʝ ʩʚʦʡʩʪʚʦ ʤʘʪʝʨʠʘʣʘ. ʆʥʘ ʚ ʦʩʥʦʚʥʦʤ 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʪʠʧʦʤ ʠ ʩʚʦʡʩʪʚʦʤ ʩʪʨʫʢʪʫʨʳ, ʚʦʟʥʠʢʘʶʱʝʡ ʚ ʩʚʘʨʥʦʤ ʩʦʝʜʠʥʝʥʠʠ 

ʧʨʠ ʩʚʘʨʢʝ.  

ʇʨʠ ʩʚʘʨʢʝ ʦʜʥʦʨʦʜʥʳʭ ʤʝʪʘʣʣʦʚ ʠ ʩʧʣʘʚʦʚ ʚ ʤʝʩʪʝ ʩʦʝʜʠʥʝʥʠʷ, ʢʘʢ ʧʨʘʚʠʣʦ, 

ʦʙʨʘʟʫʝʪʩʷ ʩʪʨʫʢʪʫʨʘ, ʠʜʝʥʪʠʯʥʘʷ ʠʣʠ ʙʣʠʟʢʘʷ ʩʪʨʫʢʪʫʨʝ ʩʦʝʜʠʥʷʝʤʳʭ ʟʘʛʦʪʦʚʦʢ. 

ʇʨʠ ʩʚʘʨʢʝ ʨʘʟʥʦʨʦʜʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʘʟʣʠʯʠʷ ʠʭ ʬʠʟʠʢʦ-

ʭʠʤʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʚ ʤʝʩʪʝ ʩʦʝʜʠʥʝʥʠʷ ʦʙʨʘʟʫʝʪʩʷ ʪʚʝʨʜʳʡ ʨʘʩʪʚʦʨ ʩ ʨʝʰʝʪʢʦʡ 

ʦʜʥʦʛʦ ʠʟ ʤʘʪʝʨʠʘʣʦʚ ʣʠʙʦ ʭʠʤʠʯʝʩʢʦʝ ʠʣʠ ʠʥʪʝʨʤʝʪʘʣʣʠʜʥʦʝ ʩʦʝʜʠʥʝʥʠʝ ʩ 

ʨʝʰʝʪʢʦʡ, ʨʝʟʢʦ ʦʪʣʠʯʘʶʱʝʡʩʷ ʦʪ ʨʝʰʝʪʦʢ ʠʩʭʦʜʥʳʭ ʤʘʪʝʨʠʘʣʦʚ.  

ʄʝʭʘʥʠʯʝʩʢʠʝ ʠ ʬʠʟʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʪʚʝʨʜʳʭ ʨʘʩʪʚʦʨʦʚ (ʦʩʦʙʝʥʥʦ 

ʭʠʤʠʯʝʩʢʠʭ ʠʣʠ ʠʥʪʝʨʤʝʪʘʣʣʠʜʥʳʭ ʩʦʝʜʠʥʝʥʠʡ), ʥʘʧʨʠʤʝʨ, ʪʚʝʨʜʦʩʪʴ, 

ʧʣʘʩʪʠʯʥʦʩʪʴ, ʵʣʝʢʪʨʦʧʨʦʚʦʜʥʦʩʪʴ ʠ ʜʨʫʛʠʝ ʩʚʦʡʩʪʚʘ, ʤʦʛʫʪ ʟʥʘʯʠʪʝʣʴʥʦ 

ʦʪʣʠʯʘʪʴʩʷ ʦʪ ʩʚʦʡʩʪʚ ʩʦʝʜʠʥʷʝʤʳʭ ʤʘʪʝʨʠʘʣʦʚ.  

ʈʘʟʣʠʯʠʝ ʩʚʦʡʩʪʚ ʤʦʞʝʪ ʪʘʢʞʝ ʚʳʟʳʚʘʪʴʩʷ ʦʙʨʘʟʦʚʘʥʠʝʤ ʟʘʢʘʣʦʯʥʳʭ ʩʪʨʫʢʪʫʨ 

ʚ ʟʦʥʝ ʩʚʘʨʥʦʛʦ ʩʦʝʜʠʥʝʥʠʷ ʤʘʪʝʨʠʘʣʦʚ ʚʩʣʝʜʩʪʚʠʝ ʣʦʢʘʣʴʥʦʛʦ 

ʚʳʩʦʢʦʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʩʚʘʨʦʯʥʦʛʦ ʥʘʛʨʝʚʘ ʠ ʙʳʩʪʨʦʛʦ ʦʭʣʘʞʜʝʥʠʷ. ʅʘʣʠʯʠʝ 
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ʭʨʫʧʢʠʭ ʠ ʪʚʝʨʜʳʭ ʩʪʨʫʢʪʫʨ ʚ ʩʚʘʨʥʦʤ ʩʦʝʜʠʥʝʥʠʠ ʚ ʫʩʣʦʚʠʷʭ ʜʝʡʩʪʚʠʷ ʩʚʘʨʦʯʥʳʭ 

ʥʘʧʨʷʞʝʥʠʡ ʚ ʨʷʜʝ ʩʣʫʯʘʝʚ ʧʨʠʚʦʜʠʪ ʢ ʚʦʟʥʠʢʥʦʚʝʥʠʶ ʪʨʝʱʠʥ ʚ ʰʚʝ ʠʣʠ ʚ 

ʦʢʦʣʦʰʦʚʥʦʡ ʟʦʥʝ. ɺ ʧʦʩʣʝʜʥʝʤ ʩʣʫʯʘʝ ʤʘʪʝʨʠʘʣʳ ʦʪʥʦʩʷʪ ʢ ʢʘʪʝʛʦʨʠʠ 

ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦ ʠʣʠ ʧʣʦʭʦ ʩʚʘʨʠʚʘʶʱʠʭʩʷ. 

ʇʦ ʤʝʨʝ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʪʝʭʥʦʣʦʛʠʠ ʩʚʘʨʢʠ ʠ ʨʘʟʨʘʙʦʪʢʠ ʥʦʚʳʭ ʩʧʦʩʦʙʦʚ 

ʩʚʘʨʢʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʠʥʪʝʥʩʠʚʥʳʭ ʚʳʩʦʢʦʪʝʤʧʝʨʘʪʫʨʥʳʭ ʠʩʪʦʯʥʠʢʦʚ 

ʪʝʧʣʦʪʳ, ʚʳʩʦʢʠʭ ʜʘʚʣʝʥʠʡ, ʛʣʫʙʦʢʦʛʦ ʚʘʢʫʫʤʘ, ʧʨʦʤʝʞʫʪʦʯʥʳʭ ʩʨʝʜ ʠ 

ʤʘʪʝʨʠʘʣʦʚ ʠ ʪ. ʧ. ʫʜʘʝʪʩʷ ʧʦʣʫʯʘʪʴ ʨʘʙʦʪʦʩʧʦʩʦʙʥʳʝ ʚ ʦʪʥʦʰʝʥʠʠ ʟʘʜʘʥʥʳʭ 

ʩʚʦʡʩʪʚ ʩʦʝʜʠʥʝʥʠʷ ʧʣʦʭʦ ʩʚʘʨʠʚʘʶʱʠʭʩʷ ʤʘʪʝʨʠʘʣʦʚ. ʇʨʠ ʵʪʦʤ ʚʦʟʤʦʞʥʘ ʪʘʢʞʝ 

ʩʚʘʨʢʘ ʥʝʢʦʪʦʨʳʭ ʩʦʯʝʪʘʥʠʡ ʤʘʪʝʨʠʘʣʦʚ, ʨʘʥʝʝ ʩʯʠʪʘʚʰʠʭʩʷ ʧʨʘʢʪʠʯʝʩʢʠ 

ʥʝʩʚʘʨʠʚʘʶʱʠʤʠʩʷ. 

ɺ ʧʨʦʮʝʩʩʝ ʩʚʘʨʢʠ ʥʝʢʦʪʦʨʳʝ ʩʪʘʣʠ ʩʢʣʦʥʥʳ ʢ ʦʙʨʘʟʦʚʘʥʠʶ ʪʨʝʱʠʥ ʚ ʰʚʝ ʠʣʠ 

ʚ ʟʦʥʘʭ, ʧʨʠʣʝʛʘʶʱʠʭ ʢ ʰʚʫ. ʇʦʷʚʣʝʥʠʝ ʵʪʠʭ ʪʨʝʱʠʥ ʦʙʫʩʣʦʚʣʠʚʘʝʪʩʷ ʛʣʘʚʥʳʤ 

ʦʙʨʘʟʦʤ ʭʠʤʠʯʝʩʢʠʤ ʩʦʩʪʘʚʦʤ ʠ ʚʥʫʪʨʝʥʥʝʡ ʤʠʢʨʦʩʪʨʫʢʪʫʨʦʡ ʩʪʘʣʠ. ʀʟ ʦʩʥʦʚʥʳʭ 

ʭʠʤʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ, ʚʭʦʜʷʱʠʭ ʚ ʩʦʩʪʘʚ ʩʪʘʣʝʡ, ʥʘʠʙʦʣʴʰʝʝ ʚʣʠʷʥʠʝ ʥʘ 

ʦʙʨʘʟʦʚʘʥʠʝ ʪʨʝʱʠʥ ʦʢʘʟʳʚʘʝʪ ʫʛʣʝʨʦʜ. ʇʦʵʪʦʤʫ ʚ ʩʚʘʨʥʳʭ ʢʦʥʩʪʨʫʢʮʠʷʭ 

ʠʩʧʦʣʴʟʫʶʪ ʩʪʘʣʠ ʩ ʩʦʜʝʨʞʘʥʠʝʤ ʫʛʣʝʨʦʜʘ ʥʝ ʙʦʣʝʝ 0,3%.  

ʃʝʛʠʨʫʶʱʠʝ ʢʦʤʧʦʥʝʥʪʳ, ʚʚʦʜʠʤʳʝ ʚ ʩʪʘʣʴ ʚ ʥʝʙʦʣʴʰʠʭ ʢʦʣʠʯʝʩʪʚʘʭ, 

ʥʘʧʨʠʤʝʨ, ʤʦʣʠʙʜʝʥ ï 0,2 ï 0,8%, ʚʘʥʘʜʠʡ ï 0,1 ï 0,3% ʠ ʜʨʫʛʠʝ, ʥʘʨʷʜʫ ʩ 

ʫʣʫʯʰʝʥʠʝʤ ʤʝʭʘʥʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʩʪʘʣʠ, ʧʦʚʳʰʘʶʪ ʝʝ ʩʚʘʨʠʚʘʝʤʦʩʪʴ. ɺʨʝʜʥʳʝ 

ʧʨʠʤʝʩʠ ï ʩʝʨʘ ʠ ʬʦʩʬʦʨ, ʘ ʪʘʢʞʝ ʦʢʩʠʜʥʳʝ ʚʢʣʶʯʝʥʠʷ ʠ ʨʘʩʪʚʦʨʝʥʥʳʝ ʛʘʟʳ 

(ʚʦʜʦʨʦʜ, ʢʠʩʣʦʨʦʜ ʠ ʘʟʦʪ), ʫʭʫʜʰʘʶʪ ʩʚʘʨʠʚʘʝʤʦʩʪʴ ʩʪʘʣʠ.  

ʅʘ ʦʙʨʘʟʦʚʘʥʠʝ ʪʨʝʱʠʥ ʚʣʠʷʝʪ ʥʝ ʪʦʣʴʢʦ ʭʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ, ʩʪʨʫʢʪʫʨʘ ʩʪʘʣʠ, 

ʥʦ ʪʘʢʞʝ ʪʠʧ ʢʦʥʩʪʨʫʢʮʠʠ ʠ ʭʘʨʘʢʪʝʨ ʩʦʝʜʠʥʝʥʠʷ ʝʝ ʫʟʣʦʚ.  

ʆʙʦʟʥʘʯʝʥʠʝ ʥʠʟʢʦʫʛʣʝʨʦʜʠʩʪʦʡ ʩʪʘʣʠ ʥʘʯʠʥʘʝʪʩʷ ʩʦ ʩʣʦʚʘ ʉʪʘʣʴ (ʉʪʘʣʴ 15, 

ʉʪʘʣʴ 20 ï ʢʘʯʝʩʪʚʝʥʥʳʝ ʩʪʘʣʠ) ʠʣʠ ʥʘʯʘʣʴʥʳʭ ʙʫʢʚ ʩʣʦʚʘ ʉʪʘʣʴ (ʉʪ1, ʉʪ2, ʉʪ3. 

Cʪ4 ï ʩʪʘʣʠ ʦʙʳʢʥʦʚʝʥʥʦʛʦ ʢʘʯʝʩʪʚʘ). ʏʝʤ ʙʦʣʴʰʝ ʮʠʬʨʘ ʚ ʦʙʦʟʥʘʯʝʥʠʠ 

ʢʦʥʩʪʨʫʢʮʠʦʥʥʦʡ ʥʠʟʢʦʫʛʣʝʨʦʜʠʩʪʦʡ ʩʪʘʣʠ ʦʙʳʢʥʦʚʝʥʥʦʛʦ ʢʘʯʝʩʪʚʘ (ʉʪ1, ʉʪ2, 

ʉʪ3, ʉʪ4), ʪʝʤ ʚʳʰʝ ʩʦʜʝʨʞʘʥʠʝ ʫʛʣʝʨʦʜʘ. ʎʠʬʨʘ ʚ ʦʙʦʟʥʘʯʝʥʠʠ ʢʘʯʝʩʪʚʝʥʥʦʡ 

ʥʠʟʢʦʫʛʣʝʨʦʜʠʩʪʦʡ ʢʦʥʩʪʨʫʢʮʠʦʥʥʦʡ ʩʪʘʣʠ ʧʦʢʘʟʳʚʘʝʪ ʩʦʜʝʨʞʘʥʠʝ ʫʛʣʝʨʦʜʘ ʚ 

ʩʦʪʳʭ ʜʦʣʷʭ ʧʨʦʮʝʥʪʘ, ʥʘʧʨʠʤʝʨ, ʉʪʘʣʴ 10 ʩʦʜʝʨʞʠʪ 0,10% ʫʛʣʝʨʦʜʘ.  

ɺ ʪʘʙʣ. 1 ʧʨʠʚʝʜʝʥʳ ʫʩʣʦʚʥʳʝ ʦʙʦʟʥʘʯʝʥʠʷ ʣʝʛʠʨʫʶʱʠʭ ʵʣʝʤʝʥʪʦʚ ʚ ʤʘʨʢʘʭ 

ʩʪʘʣʝʡ ʠ ʤʘʨʢʘʭ ʩʚʘʨʦʯʥʳʭ ʧʨʦʚʦʣʦʢ. ɺ ʦʙʦʟʥʘʯʝʥʠʠ ʣʝʛʠʨʦʚʘʥʥʳʭ ʩʪʘʣʝʡ, 

ʥʘʧʨʠʤʝʨ, 09ɻ2ɼ ʮʠʬʨʳ 09 ʧʦʢʘʟʳʚʘʶʪ ʩʦʜʝʨʞʘʥʠʝ ʫʛʣʝʨʦʜʘ ʚ ʩʦʪʳʭ ʜʦʣʷʭ 

ʧʨʦʮʝʥʪʘ ï 0,09% ʉ. ɹʫʢʚʳ ʩʧʨʘʚʘ ʦʪ ʮʠʬʨʳ ʦʙʦʟʥʘʯʘʶʪ ʣʝʛʠʨʫʶʱʠʡ ʵʣʝʤʝʥʪ: ɻ 

ï ʤʘʨʛʘʥʝʮ, ɼ ï ʤʝʜʴ. ʎʠʬʨʘ ʧʦʩʣʝ ʙʫʢʚʳ ʫʢʘʟʳʚʘʝʪ ʩʦʜʝʨʞʘʥʠʝ ʣʝʛʠʨʫʶʱʝʛʦ 

ʵʣʝʤʝʥʪʘ ʚ ʮʝʣʳʭ ʧʨʦʮʝʥʪʘʭ, ʦʪʩʫʪʩʪʚʠʝ ʮʠʬʨʳ ʫʢʘʟʳʚʘʝʪ ʥʘ ʩʦʜʝʨʞʘʥʠʝ ʵʣʝʤʝʥʪʘ 

ʤʝʥʝʝ 1%. 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʠ ʦʧʳʪ ʧʨʠʤʝʥʝʥʠʷ ʩʚʘʨʢʠ ʚ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʧʦʟʚʦʣʷʶʪ 

ʦʮʝʥʠʪʴ ʩ ʥʝʢʦʪʦʨʳʤ ʧʨʠʙʣʠʞʝʥʠʝʤ ʢʘʞʜʫʶ ʤʘʨʢʫ ʩʪʘʣʠ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ 

ʩʚʘʨʠʚʘʝʤʦʩʪʠ ʢʘʢ ʚʝʩʴʤʘ ʚʳʩʦʢʫʶ, ʚʳʩʦʢʫʶ, ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʫʶ ʠ ʥʠʟʢʫʶ. ʕʪʠ 

ʦʮʝʥʢʠ ʧʨʠʚʦʜʷʪʩʷ ʚ ʩʧʨʘʚʦʯʥʦʡ ʣʠʪʝʨʘʪʫʨʝ. 

ɼʝʬʝʢʪʳ ʩʚʘʨʥʦʛʦ ʩʦʝʜʠʥʝʥʠʷ. ɼʝʬʝʢʪʳ ʚ ʩʚʘʨʥʳʭ ʩʦʝʜʠʥʝʥʠʷʭ ʜʝʣʷʪʩʷ ʥʘ 

ʚʥʝʰʥʠʝ ʠ ʚʥʫʪʨʝʥʥʠʝ.  
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ɺ ʩʚʘʨʥʳʭ ʩʦʝʜʠʥʝʥʠʷʭ ʢ ʚʥʝʰʥʠʤ ʜʝʬʝʢʪʘʤ ʦʪʥʦʩʷʪ ʥʘʧʣʳʚʳ, ʧʦʜʨʝʟʳ, 

ʥʘʨʫʞʥʳʝ ʥʝʧʨʦʚʘʨʳ ʠ ʥʝʩʧʣʘʚʣʝʥʠʷ, ʧʦʚʝʨʭʥʦʩʪʥʳʝ ʪʨʝʱʠʥʳ ʠ ʧʦʨʳ, ʢ 

ʚʥʫʪʨʝʥʥʠʤ ï ʩʢʨʳʪʳʝ ʪʨʝʱʠʥʳ ʠ ʧʦʨʳ, ʚʥʫʪʨʝʥʥʠʝ ʥʝʧʨʦʚʘʨʳ ʠ ʥʝʩʧʣʘʚʣʝʥʠʷ, 

ʰʣʘʢʦʚʳʝ ʚʢʣʶʯʝʥʠʷ ʠ ʜʨ.  

ʊʘʙʣʠʮʘ 1 ï ʋʩʣʦʚʥʳʝ ʦʙʦʟʥʘʯʝʥʠʷ ʣʝʛʠʨʫʶʱʠʭ ʵʣʝʤʝʥʪʦʚ ʚ ʤʘʨʢʘʭ ʩʪʘʣʝʡ ʠ 

ʤʘʨʢʘʭ ʩʚʘʨʦʯʥʳʭ ʧʨʦʚʦʣʦʢ 
ʕʣʝʤʝʥʪ ʆʙʦʟʥʘʯʝʥʠʝ ʕʣʝʤʝʥʪ ʆʙʦʟʥʘʯʝʥʠʝ 

ʅʠʦʙʠʡ Nb ɹ ɹʦʨ ɺ ʈ 

ɺʦʣʴʬʨʘʤ W ɺ ʂʨʝʤʥʠʡ Si ʉ 

ʄʘʨʛʘʥʝʮ ʄn ɻ ʊʠʪʘʥ Ti ʊ 

ʄʝʜʴ ʉu ɼ ɺʘʥʘʜʠʡ V ʌ 

ʂʦʙʘʣʴʪ ʉʦ ʂ ʍʨʦʤ ʉʛ ʍ 

ʄʦʣʠʙʜʝʥ Mo M ʎʠʨʢʦʥʠʡ Zr ʎ 

ʅʠʢʝʣʴ Ni ʅ ɸʣʶʤʠʥʠʡ Al ʖ 
 

ʉʚʘʨʥʳʝ ʠ ʧʘʷʥʳʝ ʩʦʝʜʠʥʝʥʠʷ ʩʯʠʪʘʶʪ ʢʘʯʝʩʪʚʝʥʥʳʤʠ, ʝʩʣʠ ʚ ʥʠʭ ʥʝʪ 

ʜʝʬʝʢʪʦʚ ʠ ʠʭ ʤʝʭʘʥʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʫʜʦʚʣʝʪʚʦʨʷʶʪ ʪʨʝʙʦʚʘʥʠʷʤ, 

ʧʨʝʜʲʷʚʣʷʝʤʳʤ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʫʩʣʦʚʠʷʤʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʫʟʣʘ ʠʣʠ ʢʦʥʩʪʨʫʢʮʠʠ. 

ʂʘʯʝʩʪʚʦ ʩʚʘʨʥʳʭ ʠ ʧʘʷʥʳʭ ʩʦʝʜʠʥʝʥʠʡ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʤ 

ʢʦʥʪʨʦʣʝʤ ʤʘʪʝʨʠʘʣʦʚ ʠ ʟʘʛʦʪʦʚʦʢ ʧʝʨʝʜ ʩʚʘʨʢʦʡ, ʪʝʢʫʱʠʤ ʢʦʥʪʨʦʣʝʤ ʟʘ 

ʧʨʦʮʝʩʩʦʤ ʩʚʘʨʢʠ ʠ ʧʘʡʢʠ, ʦʢʦʥʯʘʪʝʣʴʥʳʤ ʢʦʥʪʨʦʣʝʤ ʛʦʪʦʚʳʭ ʩʚʘʨʥʳʭ ʠʣʠ 

ʧʘʷʥʳʭ ʩʦʝʜʠʥʝʥʠʡ. 

ʇʨʝʜʚʘʨʠʪʝʣʴʥʳʡ ʢʦʥʪʨʦʣʴ ʤʘʪʝʨʠʘʣʦʚ ʠ ʟʘʛʦʪʦʚʦʢ. ʇʨʠ ʢʦʥʪʨʦʣʝ ʦʩʥʦʚʥʦʛʦ 

ʠ ʩʚʘʨʦʯʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʫʩʪʘʥʘʚʣʠʚʘʶʪ, ʫʜʦʚʣʝʪʚʦʨʷʶʪ ʣʠ ʩʝʨʪʠʬʠʢʘʪʥʳʝ ʜʘʥʥʳʝ 

ʚ ʜʦʢʫʤʝʥʪʘʭ ʟʘʚʦʜʦʚ-ʧʦʩʪʘʚʱʠʢʦʚ ʪʨʝʙʦʚʘʥʠʷʤ, ʧʨʝʜʲʷʚʣʷʝʤʳʤ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ 

ʩ ʥʘʟʥʘʯʝʥʠʝʤ ʠ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴʶ ʩʚʘʨʥʳʭ ʫʟʣʦʚ ʠ ʢʦʥʩʪʨʫʢʮʠʡ. ʆʩʤʘʪʨʠʚʘʶʪ 

ʧʦʚʝʨʭʥʦʩʪʠ ʦʩʥʦʚʥʦʛʦ ʤʝʪʘʣʣʘ, ʩʚʘʨʦʯʥʦʡ ʧʨʦʚʦʣʦʢʠ ʠ ʧʦʢʨʳʪʠʡ ʵʣʝʢʪʨʦʜʦʚ ʩ 

ʮʝʣʴʶ ʦʙʥʘʨʫʞʝʥʠʷ ʚʥʝʰʥʠʭ ʜʝʬʝʢʪʦʚ ʠ ʧʦʚʨʝʞʜʝʥʠʡ. ʇʝʨʝʜ ʩʙʦʨʢʦʡ ʠ ʩʚʘʨʢʦʡ 

ʟʘʛʦʪʦʚʦʢ ʧʨʦʚʝʨʷʶʪ, ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʣʠ ʠʭ ʬʦʨʤʳ ʠ ʛʘʙʘʨʠʪʥʳʝ ʨʘʟʤʝʨʳ 

ʫʩʪʘʥʦʚʣʝʥʥʳʤ, ʘ ʪʘʢʞʝ ʢʦʥʪʨʦʣʠʨʫʶʪ ʢʘʯʝʩʪʚʦ ʧʦʜʛʦʪʦʚʢʠ ʢʨʦʤʦʢ ʠ 

ʩʚʘʨʠʚʘʝʤʳʭ ʧʦʚʝʨʭʥʦʩʪʝʡ. 

ʊʝʢʫʱʠʡ ʢʦʥʪʨʦʣʴ ʟʘ ʧʨʦʮʝʩʩʦʤ ʩʚʘʨʢʠ. ɺ ʧʨʦʮʝʩʩʝ ʩʚʘʨʢʠ ʧʨʦʚʝʨʷʶʪ 

ʩʦʙʣʶʜʝʥʠʝ ʩʚʘʨʱʠʢʘʤʠ ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʨʝʞʠʤʘ ʩʚʘʨʢʠ ʠ ʠʩʧʨʘʚʥʦʩʪʴ 

ʨʘʙʦʪʳ ʩʚʘʨʦʯʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ. ʆʩʤʘʪʨʠʚʘʶʪ ʩʚʘʨʥʳʝ ʰʚʳ ʜʣʷ ʚʳʷʚʣʝʥʠʷ 

ʚʥʝʰʥʠʭ ʜʝʬʝʢʪʦʚ ʠ ʟʘʤʝʨʷʶʪ ʠʭ ʛʝʦʤʝʪʨʠʯʝʩʢʠʝ ʨʘʟʤʝʨʳ. ɿʘʤʝʯʝʥʥʳʝ 

ʦʪʢʣʦʥʝʥʠʷ ʫʩʪʨʘʥʷʶʪ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚ ʧʨʦʮʝʩʩʝ ʠʟʛʦʪʦʚʣʝʥʠʷ ʢʦʥʩʪʨʫʢʮʠʡ. 

ɺʳʷʚʣʝʥʥʳʝ ʜʝʬʝʢʪʳ ʫʜʘʣʷʶʪ ʤʝʭʘʥʠʯʝʩʢʠʤ ʧʫʪʝʤ ʠʣʠ ʩ ʧʦʤʦʱʴʶ 

ʧʦʚʝʨʭʥʦʩʪʥʦʡ ʛʘʟʦʚʦʡ ʨʝʟʢʠ, ʘ ʜʝʬʝʢʪʥʳʝ ʫʯʘʩʪʢʠ ʰʚʦʚ ʟʘʚʘʨʠʚʘʶʪ; ʜʝʬʝʢʪʳ ʧʨʠ 

ʧʦʚʪʦʨʥʦʡ ʟʘʚʘʨʢʝ ʠʩʧʨʘʚʣʷʶʪ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʫʩʪʘʥʦʚʣʝʥʥʳʤʠ ʥʦʨʤʘʤʠ. 

ʆʢʦʥʯʘʪʝʣʴʥʳʡ ʢʦʥʪʨʦʣʴ ʛʦʪʦʚʳʭ ʩʚʘʨʥʳʭ ʠ ʧʘʷʥʳʭ ʩʦʝʜʠʥʝʥʠʡ. ɻʦʪʦʚʳʝ 

ʩʚʘʨʥʳʝ ʩʦʝʜʠʥʝʥʠʷ ʧʦʜʚʝʨʛʘʶʪ ʩʣʝʜʫʶʱʠʤ ʚʠʜʘʤ ʢʦʥʪʨʦʣʷ: ʚʥʝʰʥʝʤʫ ʦʩʤʦʪʨʫ 

ʜʣʷ ʚʳʷʚʣʝʥʠʷ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʜʝʬʝʢʪʦʚ ʠ ʦʙʤʝʨʫ ʩʚʘʨʥʳʭ ʰʚʦʚ; ʠʩʧʳʪʘʥʠʷʤ ʥʘ 

ʧʣʦʪʥʦʩʪʴ; ʤʘʛʥʠʪʥʦʤʫ ʢʦʥʪʨʦʣʶ; ʧʨʦʩʚʝʯʠʚʘʥʠʶ ʨʝʥʪʛʝʥʦʚʩʢʠʤʠ ʠ ʛʘʤʤʘ-

ʣʫʯʘʤʠ, ʫʣʴʪʨʘʟʚʫʢʦʤ ʜʣʷ ʚʳʷʚʣʝʥʠʷ ʚʥʫʪʨʝʥʥʠʭ ʜʝʬʝʢʪʦʚ. 
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1.6 ʆʩʥʦʚʥʳʝ ʚʠʜʳ ʩʚʘʨʥʳʭ ʩʦʝʜʠʥʝʥʠʡ ʠ ʤʝʪʘʣʣʫʨʛʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ 

ʧʨʠ ʩʚʘʨʢʝ 

ʇʨʠ ʠʟʛʦʪʦʚʣʝʥʠʠ ʩʚʘʨʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʶʪ ʩʣʝʜʫʶʱʠʝ ʪʠʧʳ 

ʩʚʘʨʥʳʭ ʩʦʝʜʠʥʝʥʠʡ: ʩʪʳʢʦʚʳʝ, ʥʘʭʣʝʩʪʦʯʥʳʝ, ʪʘʚʨʦʚʳʝ, ʫʛʣʦʚʳʝ. 

ʉʪʳʢʦʚʳʝ ʩʦʝʜʠʥʝʥʠʷ ʠʤʝʶʪ ʧʨʝʠʤʫʱʝʩʪʚʘ ʧʝʨʝʜ ʜʨʫʛʠʤʠ ʪʠʧʘʤʠ ʧʦ 

ʧʨʦʯʥʦʩʪʠ ʠ ʪʝʭʥʠʢʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʤ ʧʦʢʘʟʘʪʝʣʷʤ. 

ʐʦʚ, ʩʦʝʜʠʥʷʶʱʠʡ ʵʣʝʤʝʥʪʳ ʩʪʳʢʦʚʦʛʦ ʩʦʝʜʠʥʝʥʠʷ, ʥʘʟʳʚʘʶʪ ʩʪʳʢʦʚʳʤ, ʘ 

ʪʘʚʨʦʚʦʛʦ ʠ ʥʘʭʣʝʩʪʦʯʥʦʛʦ ï ʫʛʣʦʚʳʤ ʠʣʠ ʚʘʣʠʢʦʚʳʤ. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʯʠʩʣʘ 

ʧʨʦʭʦʜʦʚ (ʩʣʦʝʚ), ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʨʘʩʯʝʪʥʦʛʦ ʩʝʯʝʥʠʷ ʰʚʘ, ʨʘʟʣʠʯʘʶʪ 

ʦʜʥʦʧʨʦʭʦʜʥʳʡ (ʦʜʥʦʩʣʦʡʥʳʡ) ʠ ʤʥʦʛʦʧʨʦʭʦʜʥʳʡ (ʤʥʦʛʦʩʣʦʡʥʳʡ) ʩʪʳʢʦʚʦʡ ʠ 

ʫʛʣʦʚʦʡ ʰʚʳ. 

ʐʦʚ, ʩʦʝʜʠʥʷʶʱʠʡ ʟʘʛʦʪʦʚʢʠ ʧʦ ʚʩʝʡ ʠʭ ʰʠʨʠʥʝ, ʥʘʟʳʚʘʶʪ ʩʧʣʦʰʥʳʤ; ʰʦʚ, 

ʛʜʝ ʩʚʘʨʝʥʥʳʝ ʫʯʘʩʪʢʠ ʯʝʨʝʜʫʶʪʩʷ ʩ ʥʝʩʚʘʨʝʥʥʳʤʠ ï ʧʨʝʨʳʚʠʩʪʳʤ. 

ʇʝʨʝʜ ʩʚʘʨʢʦʡ ʵʣʝʤʝʥʪʳ ʢʦʥʩʪʨʫʢʮʠʡ ʧʦʜʚʝʨʛʘʶʪ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ 

ʧʦʜʛʦʪʦʚʢʝ. ɺʠʜʳ ʧʦʜʛʦʪʦʚʢʠ ʟʘʚʠʩʷʪ ʦʪ ʤʘʪʝʨʠʘʣʘ ʢʦʥʩʪʨʫʢʮʠʠ, ʝʛʦ ʪʦʣʱʠʥʳ, 

ʩʧʦʩʦʙʘ ʩʚʘʨʢʠ, ʘ ʪʘʢʞʝ ʦʪ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʩʚʘʨʠʚʘʝʤʦʛʦ ʠʟʜʝʣʠʷ. 

ʆʩʥʦʚʥʳʤʠ ʚʠʜʘʤʠ ʧʦʜʛʦʪʦʚʢʠ ʢʨʦʤʦʢ ʷʚʣʷʶʪʩʷ ʫʛʦʣ ʨʘʩʢʨʳʪʠʷ, ʚʝʣʠʯʠʥʘ 

ʧʨʠʪʫʧʣʝʥʠʷ ʠ ʟʘʟʦʨ. ʋʛʦʣ ʨʘʩʢʨʳʪʠʷ ʠ ʟʘʟʦʨ ʥʝʦʙʭʦʜʠʤʳ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ 

ʧʨʦʚʘʨʘ ʚʩʝʛʦ ʩʝʯʝʥʠʷ, ʘ ʧʨʠʪʫʧʣʝʥʠʝ ʧʨʝʜʦʪʚʨʘʱʘʝʪ ʩʢʚʦʟʥʦʝ ʧʨʦʧʣʘʚʣʝʥʠʝ 

(ʧʨʦʞʦʛ). ʇʦʜʛʦʪʦʚʢʘ ʢʨʦʤʦʢ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʥʘ ʤʝʪʘʣʣʦʨʝʞʫʱʠʭ ʩʪʘʥʢʘʭ ʠʣʠ ʥʘ 

ʛʘʟʦʨʝʞʫʱʠʭ ʤʘʰʠʥʘʭ (ʢʠʩʣʦʨʦʜʥʳʭ, ʧʣʘʟʤʝʥʥʳʭ). ʂʦʥʩʪʨʫʢʪʠʚʥʳʝ ʵʣʝʤʝʥʪʳ 

ʧʦʜʛʦʪʦʚʢʠ ʢʨʦʤʦʢ ʠʟʜʝʣʠʷ ʜʣʷ ʨʫʯʥʦʡ ʵʣʝʢʪʨʦʜʫʛʦʚʦʡ ʩʚʘʨʢʠ ʨʝʛʣʘʤʝʥʪʠʨʦʚʘʥʳ 

ɻʆʉʊʦʤ. ʅʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʝ ʚʠʜʳ ʧʦʜʛʦʪʦʚʢʠ ʢʨʦʤʦʢ ʧʨʠ ʨʫʯʥʦʡ 

ʵʣʝʢʪʨʦʜʫʛʦʚʦʡ ʩʚʘʨʢʝ ʧʨʠʚʝʜʝʥʳ ʥʘ ʨʠʩʫʥʢʝ 12. 

ʉʚʘʨʥʳʝ ʩʦʝʜʠʥʝʥʠʷ ʞʝʣʘʪʝʣʴʥʦ ʠʤʝʪʴ ʨʘʚʥʦʧʨʦʯʥʳʤʠ ʦʩʥʦʚʥʦʤʫ ʤʝʪʘʣʣʫ 

ʧʨʠ ʚʩʝʭ ʪʝʤʧʝʨʘʪʫʨʘʭ ʵʢʩʧʣʫʘʪʘʮʠʠ ʠ ʧʨʠ ʚʩʝʭ ʚʠʜʘʭ ʥʘʛʨʫʟʦʢ (ʩʪʘʪʠʯʝʩʢʠʭ, 

ʫʜʘʨʥʳʭ ʠ ʚʠʙʨʘʮʠʦʥʥʳʭ). ʂʦʥʩʪʨʫʢʮʠʠ, ʚ ʢʦʪʦʨʳʭ ʩʚʘʨʥʳʝ ʩʦʝʜʠʥʝʥʠʷ 

ʨʘʚʥʦʧʨʦʯʥʳ ʦʩʥʦʚʥʦʤʫ ʤʝʪʘʣʣʫ, ʷʚʣʷʶʪʩʷ ʥʘʠʙʦʣʝʝ ʨʘʮʠʦʥʘʣʴʥʳʤʠ. ʆʜʥʘʢʦ ʥʘ 

ʧʨʘʢʪʠʢʝ ʜʦʩʪʠʯʴ ʵʪʦʛʦ ʚʝʩʴʤʘ ʩʣʦʞʥʦ ʠ ʥʝ ʚʩʝʛʜʘ ʫʜʘʝʪʩʷ ʚ ʦʩʥʦʚʥʦʤ ʠʟ-ʟʘ ʪʦʛʦ, 

ʯʪʦ ʧʨʠ ʩʚʘʨʢʝ ʧʣʘʚʣʝʥʠʝʤ ʚ ʨʝʟʫʣʴʪʘʪʝ ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʧʨʦʮʝʩʩʘ 

(ʢʨʘʪʢʦʚʨʝʤʝʥʥʦʩʪʴ, ʚʳʩʦʢʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʙʳʩʪʨʦʝ ʦʭʣʘʞʜʝʥʠʝ) ʢʨʦʤʝ ʩʚʘʨʥʦʛʦ 

ʰʚʘ ʦʙʨʘʟʫʶʪʩʷ ʪʘʢʞʝ ʟʦʥʳ ʪʝʨʤʠʯʝʩʢʦʛʦ ʚʣʠʷʥʠʷ. ʀʭ ʩʪʨʦʝʥʠʝ ʧʨʠʚʝʜʝʥʦ ʥʘ 

ʨʠʩʫʥʢʝ 14 ʥʘ ʧʨʠʤʝʨʝ ʤʘʣʦʫʛʣʝʨʦʜʠʩʪʦʡ ʩʪʘʣʠ. 

ʉʘʤ ʰʦʚ ï ʥʘʧʣʘʚʣʝʥʥʳʡ ʤʝʪʘʣʣ 1 ʠ ʟʦʥʳ ʥʝʧʦʣʥʦʛʦ ʨʘʩʧʣʘʚʣʝʥʠʷ ï ʠʤʝʝʪ 

ʜʝʥʜʨʠʪʥʦʝ ʩʪʨʦʝʥʠʝ, ʭʘʨʘʢʪʝʨʥʦʝ ʜʣʷ ʣʠʪʦʛʦ ʤʝʪʘʣʣʘ; ʚ ʩʚʷʟʠ ʩ ʚʳʩʦʢʦʡ 

ʩʢʦʨʦʩʪʴʶ ʦʭʣʘʞʜʝʥʠʷ ʚ ʟʝʨʥʘʭ ʫʯʘʩʪʢʘ 2 ʤʦʞʝʪ ʧʨʦʠʟʦʡʪʠ ʟʘʢʘʣʢʘ, ʤʝʪʘʣʣ ʵʪʦʛʦ 

ʫʯʘʩʪʢʘ ʦʙʣʘʜʘʝʪ ʧʦʚʳʰʝʥʥʦʡ ʭʨʫʧʢʦʩʪʴʶ ʠ ʥʠʟʢʠʤʠ ʤʝʭʘʥʠʯʝʩʢʠʤʠ ʩʚʦʡʩʪʚʘʤʠ. 

ʂʨʦʤʝ ʪʦʛʦ, ʚ ʟʦʥʫ ʪʝʨʤʠʯʝʩʢʦʛʦ ʚʣʠʷʥʠʷ ʚʭʦʜʷʪ ʫʯʘʩʪʢʠ ʩ ʤʝʣʢʦʟʝʨʥʠʩʪʦʡ 

ʥʦʨʤʘʣʠʟʦʚʘʥʥʦʡ ʩʪʨʫʢʪʫʨʦʡ 3, ʩ ʥʝʧʦʣʥʦʡ ʧʝʨʝʢʨʠʩʪʘʣʣʠʟʘʮʠʝʡ 4 (ʪʝʤʧʝʨʘʪʫʨʘ 

ʥʘʛʨʝʚʘ ʣʝʞʠʪ ʤʝʞʜʫ Ac1 ʠ ɸʩ3); ʩ ʨʝʢʨʠʩʪʘʣʣʠʟʦʚʘʥʥʳʤ ʟʝʨʥʦʤ 5 ʠ ʟʦʥʘ 

ʩʠʥʝʣʦʤʢʦʩʪʠ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʘʷʩʷ ʧʦʚʳʰʝʥʥʦʡ ʭʨʫʧʢʦʩʪʴʶ. 

 



17 
 

 

ʩʪʳʢʦʚʳʝ 

 

ʥʘʭʣʝʩʪʦʯʥʳʝ                            ʫʛʣʦʚʳʝ 

ʈʠʩʫʥʦʢ 12. ʊʠʧʳ ʩʚʘʨʥʳʭ ʩʦʝʜʠʥʝʥʠʡ: ʘ ï ʩʪʳʢʦʚʳʝ: 1 ï ʦʪʙʦʨʪʦʚʦʯʥʦʝ; 2 ï ʙʝʟ 

ʨʘʟʜʝʣʢʠ ʢʨʦʤʦʢ; 3 ï V-ʦʙʨʘʟʥʘʷ ʨʘʟʜʝʣʢʘ ʢʨʦʤʦʢ; 4 ï ʍ-ʦʙʨʘʟʥʘʷ ʨʘʟʜʝʣʢʘ 

ʢʨʦʤʦʢ; 5 ï U-ʦʙʨʘʟʥʘʷ ʨʘʟʜʝʣʢʘ ʢʨʦʤʦʢ ʦʜʥʦʩʪʦʨʦʥʥʷʷ; 6 ï U-ʦʙʨʘʟʥʘʷ ʨʘʟʜʝʣʢʘ 

ʢʨʦʤʦʢ ʜʚʫʩʪʦʨʦʥʥʷʷ; ʙ ï ʥʘʭʣʝʩʪʦʯʥʳʝ: 1 ï ʩ ʦʜʥʦʩʪʦʨʦʥʥʠʤ ʣʦʙʦʚʳʤ ʰʚʦʤ; 2 

ï ʧʨʦʨʝʟʥʦʝ ʩ ʦʜʥʦʩʪʦʨʦʥʥʠʤ ʣʦʙʦʚʳʤ ʠ ʬʣʘʥʛʦʚʳʤʠ ʰʚʘʤʠ; 3 ï ʟʘʢʣʝʧʦʯʥʦʝ; ʚ ï 

ʪʘʚʨʦʚʳʝ: 1 ï ʩ ʦʜʥʦʩʪʦʨʦʥʥʠʤ ʬʣʘʥʛʦʚʳʤ ʰʚʦʤ; 2 ï ʪʦ ʞʝ, ʩ ʦʜʥʦʩʪʦʨʦʥʥʝʡ 

ʨʘʟʜʝʣʢʦʡ ʢʨʦʤʦʢ; 3 ï ʩ ʜʚʫʩʪʦʨʦʥʥʠʤ ʬʣʘʥʛʦʚʳʤ ʰʚʦʤ ʠ ʜʚʫʩʪʦʨʦʥʥʝʡ 

ʨʘʟʜʝʣʢʦʡ ʢʨʦʤʦʢ; ʛ ï ʫʛʣʦʚʳʝ: 1 ï ʩ ʦʜʥʦʩʪʦʨʦʥʥʠʤ ʬʣʘʥʛʦʚʳʤ ʰʚʦʤ; 2 ï ʪʦ 

ʞʝ, ʩ ʜʚʫʩʪʦʨʦʥʥʠʤʠ ʬʣʘʥʛʦʚʳʤʠ ʰʚʘʤʠ; 3 ï ʩ V-ʦʙʨʘʟʥʦʡ ʨʘʟʜʝʣʢʦʡ ʢʨʦʤʦʢ 
 

ʕʣʝʤʝʥʪʦʤ ʩʚʘʨʥʦʛʦ ʩʦʝʜʠʥʝʥʠʷ ʷʚʣʷʝʪʩʷ ʩʚʘʨʥʦʡ ʰʦʚ. ʇʦ ʨʘʩʧʦʣʦʞʝʥʠʶ ʚ 

ʧʨʦʩʪʨʘʥʩʪʚʝ ʨʘʟʣʠʯʘʶʪ ʥʠʞʥʠʝ, ʛʦʨʠʟʦʥʪʘʣʴʥʳʝ, ʚʝʨʪʠʢʘʣʴʥʳʝ ʠ ʧʦʪʦʣʦʯʥʳʝ 

ʩʚʘʨʥʳʝ ʰʚʳ (ʩʤ. ʨʠʩʫʥʦʢ 13). 

 
ʈʠʩʫʥʦʢ 13. ʈʘʩʧʦʣʦʞʝʥʠʝ ʩʚʘʨʥʦʛʦ ʰʚʘ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ: 1 ï ʥʠʞʥʝʝ; 2 ï 

ʚʝʨʪʠʢʘʣʴʥʦʝ; 3 ï ʧʦʪʦʣʦʯʥʦʝ 
 

ʅʝʨʘʚʥʦʤʝʨʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨ ʧʨʠ ʩʚʘʨʢʝ ʠ ʜʨʫʛʠʝ ʩʦʧʫʪʩʪʚʫʶʱʠʝ 

ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ, ʚʳʟʚʘʥʥʳʝ ʥʘʛʨʝʚʦʤ ʤʝʪʘʣʣʘ ʚ ʤʝʩʪʝ ʩʦʝʜʠʥʝʥʠʷ 

ʵʣʝʤʝʥʪʦʚ ʢʦʥʩʪʨʫʢʮʠʠ, ʟʘʪʨʫʜʥʷʶʪ ʧʦʣʫʯʝʥʠʝ ʩʚʦʡʩʪʚ ʤʝʪʘʣʣʘ ʰʚʘ ʠ ʟʦʥʳ 

ʪʝʨʤʠʯʝʩʢʦʛʦ ʚʣʠʷʥʠʷ (ɿʊɺ), ʙʣʠʟʢʠʭ ʢ ʩʚʦʡʩʪʚʘʤ ʤʝʪʘʣʣʘ ʠʟʜʝʣʠʷ. ʐʦʚ 
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ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʣʠʪʦʡ ʩʧʣʘʚ, ʩʦʩʪʦʷʱʠʡ ʠʟ ʦʩʥʦʚʥʦʛʦ ʤʝʪʘʣʣʘ (ʠʟʜʝʣʠʷ) ʠ 

ʧʨʠʩʘʜʦʯʥʦʛʦ (ʵʣʝʢʪʨʦʜʘ), ʘ ɿʊɺ ï ʦʢʦʣʦʰʦʚʥʳʡ ʫʯʘʩʪʦʢ ʤʝʪʘʣʣʘ, ʥʘʛʨʝʪʳʡ ʚ 

ʧʨʦʮʝʩʩʝ ʩʚʘʨʢʠ ʦʪ 100 Áʉ ʜʦ ʪʝʤʧʝʨʘʪʫʨʳ ʧʣʘʚʣʝʥʠʷ. 

 
ʈʠʩʫʥʦʢ 14. ʀʟʤʝʥʝʥʠʝ ʩʪʨʫʢʪʫʨʳ ʤʝʪʘʣʣʘ ʚ ʟʦʥʝ ʪʝʨʤʠʯʝʩʢʦʛʦ ʚʣʠʷʥʠʷ ʧʨʠ 

ʩʚʘʨʢʝ ʥʠʟʢʦʫʛʣʝʨʦʜʠʩʪʦʡ ʩʪʘʣʠ 
 

ʉʪʨʫʢʪʫʨʘ ʟʦʥʳ ʪʝʨʤʠʯʝʩʢʦʛʦ ʚʣʠʷʥʠʷ ʠ ʝʝ ʰʠʨʠʥʘ ʟʘʚʠʩʷʪ ʦʪ ʩʧʦʩʦʙʘ ʠ 

ʨʝʞʠʤʘ ʩʚʘʨʢʠ, ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʠ ʪʦʣʱʠʥʳ ʩʚʘʨʠʚʘʝʤʦʛʦ ʠʟʜʝʣʠʷ. 

ʋʯʘʩʪʦʢ 5 ʥʘʟʳʚʘʝʪʩʷ ʫʯʘʩʪʢʦʤ ʨʝʢʨʠʩʪʘʣʣʠʟʘʮʠʠ. ɿʜʝʩʴ ʧʨʦʠʩʭʦʜʠʪ 

ʩʨʘʱʠʚʘʥʠʝ ʨʘʟʜʨʦʙʣʝʥʥʳʭ ʟʝʨʝʥ ʤʝʪʘʣʣʘ, ʧʦʩʪʫʧʠʚʰʝʛʦ ʥʘ ʩʚʘʨʢʫ ʧʦʩʣʝ 

ʦʙʨʘʙʦʪʢʠ ʝʛʦ ʜʘʚʣʝʥʠʝʤ (ʧʨʦʢʘʪ, ʰʪʘʤʧʦʚʢʘ, ʢʦʚʢʘ ʠ ʜʨ.). ʇʨʠ ʩʚʘʨʢʝ ʠʟʜʝʣʠʡ ʠʟ 

ʣʠʪʴʷ ʨʝʢʨʠʩʪʘʣʣʠʟʘʮʠʠ ʥʝ ʥʘʙʣʶʜʘʝʪʩʷ.  

ɼʣʷ ʤʝʪʘʣʣʦʚ ʠ ʩʧʣʘʚʦʚ, ʩʢʣʦʥʥʳʭ ʢ ʩʪʘʨʝʥʠʶ, ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʩʥʠʞʝʥʠʝ 

ʧʣʘʩʪʠʯʥʦʩʪʠ ʥʘ ʵʪʦʤ ʫʯʘʩʪʢʝ ʠ ʩʥʠʞʝʥʠʝ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ ʢʦʥʩʪʨʫʢʮʠʠ. 

ɿʘ ʫʯʘʩʪʢʦʤ 5 ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʧʦʩʣʝʜʥʠʡ ʫʯʘʩʪʦʢ 6 ʩ ʥʘʛʨʝʚʦʤ ʦʪ 100 ʜʦ 500 Áʉ. 

ʕʪʦʪ ʫʯʘʩʪʦʢ ʥʝ ʧʨʝʪʝʨʧʝʚʘʝʪ ʚʠʜʠʤʳʭ ʩʪʨʫʢʪʫʨʥʳʭ ʠʟʤʝʥʝʥʠʡ ʠ ʧʦ ʩʚʦʠʤ 

ʩʚʦʡʩʪʚʘʤ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʤʝʪʘʣʣʘ ʠʟʜʝʣʠʷ. ʅʘʟʳʚʘʶʪ ʝʛʦ ʫʯʘʩʪʢʦʤ 

ʩʠʥʝʣʦʤʢʦʩʪʠ. 

ʆʩʦʙʝʥʥʦʩʪʠ ʩʚʘʨʢʠ ʘʣʶʤʠʥʠʷ ʠ ʝʛʦ ʩʧʣʘʚʦʚ. ɸʣʶʤʠʥʠʡ ʘʢʪʠʚʥʦ 

ʚʟʘʠʤʦʜʝʡʩʪʚʫʝʪ ʩ ʢʠʩʣʦʨʦʜʦʤ. ʆʙʨʘʟʫʶʱʠʡʩʷ ʦʢʩʠʜ ʘʣʶʤʠʥʠʷ ɸ12ʆ3 ʟʘʪʨʫʜʥʷʝʪ 

ʧʨʦʮʝʩʩ ʩʚʘʨʢʠ. ʆʙʣʘʜʘʷ ʚʳʩʦʢʦʡ ʪʝʤʧʝʨʘʪʫʨʦʡ ʧʣʘʚʣʝʥʠʷ (2050 Áʉ), ʦʢʩʠʜʥʘʷ 

ʧʣʝʥʢʘ ʥʝ ʨʘʩʧʣʘʚʣʷʝʪʩʷ ʧʨʠ ʩʚʘʨʢʝ ʠ ʧʦʢʨʳʚʘʝʪ ʤʝʪʘʣʣ ʧʨʦʯʥʦʡ ʦʙʦʣʦʯʢʦʡ, 

ʟʘʪʨʫʜʥʷʶʱʝʡ ʦʙʨʘʟʦʚʘʥʠʝ ʦʙʱʝʡ ʚʘʥʥʳ. ʇʨʠ ʩʚʘʨʢʝ ʥʝʦʙʭʦʜʠʤʦ ʧʨʠʥʷʪʴ ʤʝʨʳ 

ʧʦ ʨʘʟʨʫʰʝʥʠʶ ʠ ʫʜʘʣʝʥʠʶ ʧʣʝʥʢʠ ʠ ʟʘʱʠʪʝ ʤʝʪʘʣʣʘ ʦʪ ʧʦʚʪʦʨʥʦʛʦ ʦʢʠʩʣʝʥʠʷ. 

ʈɼʉ ʚʳʧʦʣʥʷʶʪ ʵʣʝʢʪʨʦʜʘʤʠ, ʩʪʝʨʞʥʠ ʢʦʪʦʨʳʭ ʠʟʛʦʪʦʚʣʝʥʳ ʠʟ ʧʨʦʚʦʣʦʢʠ (ɻʆʉʊ 

7871-75) ʩ ʥʘʥʝʩʝʥʥʳʤʠ ʥʘ ʥʝʸ ʧʦʢʨʳʪʠʷʤʠ ʠʟ ʭʣʦʨʠʩʪʳʭ ʠ ʬʪʦʨʠʩʪʳʭ ʩʦʣʝʡ. ʕʪʠ 

ʩʦʣʠ ʩʧʦʩʦʙʩʪʚʫʶʪ ʨʘʩʪʚʦʨʝʥʠʶ ʠ ʩʤʳʚʘʥʠʶ ʧʨʠ ʩʚʘʨʢʝ ʦʢʩʠʜʥʦʡ ʧʣʝʥʢʠ. 

ʕʣʝʢʪʨʦʜʳ ʆɿɸ-1 ʩʦ ʩʪʝʨʞʥʝʤ ʠʟ ʧʨʦʚʦʣʦʢʠ ʉʚɸ1 ʧʨʠʤʝʥʷʶʪ ʜʣʷ ʩʚʘʨʢʠ 

ʪʝʭʥʠʯʝʩʢʦʛʦ ʘʣʶʤʠʥʠʷ, ʘ ʵʣʝʢʪʨʦʜʳ ʆɿɸ-2 ʩʦ ʩʪʝʨʞʥʝʤ ʠʟ ʧʨʦʚʦʣʦʢʠ ʉʚɸʂ5 ï 

ʜʣʷ ʟʘʚʘʨʢʠ ʙʨʘʢʘ ʦʪʣʠʚʦʢ ʠʟ ʩʧʣʘʚʦʚ ɸʃ4, ɸʃ9, ɸʃ11 ʠ ʜʨ. ʉʚʘʨʢʫ ʚ ʦʩʥʦʚʥʦʤ 

ʚʝʜʫʪ ʚ ʥʠʞʥʝʤ ʧʦʣʦʞʝʥʠʠ. ʅʝʦʙʭʦʜʠʤ ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʡ ʧʦʜʦʛʨʝʚ ʟʘʛʦʪʦʚʢʠ ʜʦ 
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250 ï 400 ʦʉ. 

ʉʚʘʨʢʫ ʘʣʶʤʠʥʠʝʚʳʭ ʩʧʣʘʚʦʚ ʧʨʦʚʦʜʷʪ ʧʦʩʪʦʷʥʥʳʤ ʪʦʢʦʤ ʦʙʨʘʪʥʦʡ 

ʧʦʣʷʨʥʦʩʪʠ ʢʦʨʦʪʢʦʡ ʜʫʛʦʡ. ʉʠʣʫ ʪʦʢʘ ʫʩʪʘʥʘʚʣʠʚʘʶʪ ʠʟ ʨʘʩʯʝʪʘ 25 ï 30 ɸ ʥʘ 1 ʤʤ 

ʜʠʘʤʝʪʨʘ ʵʣʝʢʪʨʦʜʘ.  

ʆʩʦʙʝʥʥʦʩʪʠ ʩʚʘʨʢʠ ʤʝʜʠ ʠ ʝʝ ʩʧʣʘʚʦʚ. ʇʨʠ ʩʚʘʨʢʝ ʤʝʜʠ ʝʝ ʙʦʣʴʰʘʷ 

ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʴ ʩʦʟʜʘʝʪ ʚʳʩʦʢʠʝ ʛʨʘʜʠʝʥʪʳ ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʩʢʦʨʦʩʪʠ 

ʦʭʣʘʞʜʝʥʠʷ. ɺʨʝʤʷ ʧʨʝʙʳʚʘʥʠʷ ʩʚʘʨʦʯʥʦʡ ʚʘʥʥʳ ʚ ʞʠʜʢʦʤ ʩʦʩʪʦʷʥʠʠ 

ʫʤʝʥʴʰʘʝʪʩʷ, ʯʪʦ ʦʛʨʘʥʠʯʠʚʘʝʪ ʚʦʟʤʦʞʥʦʩʪʠ ʝʝ ʤʝʪʘʣʣʫʨʛʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʠ 

ʪʨʝʙʫʝʪ ʧʨʠʤʝʥʝʥʠʷ ʙʦʣʝʝ ʘʢʪʠʚʥʳʭ ʨʘʩʢʠʩʣʠʪʝʣʝʡ ʤʝʜʠ, ʯʝʤ ʧʨʠ ʩʚʘʨʢʝ ʩʪʘʣʝʡ 

ʈɼʉ ʧʦʢʨʳʪʳʤʠ ʵʣʝʢʪʨʦʜʘʤʠ. ʉʚʘʨʢʘ ʤʝʜʥʳʭ ʩʧʣʘʚʦʚ (ʙʨʦʥʟ ʠ ʣʘʪʫʥʝʡ) ʠʜʝʪ 

ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦ, ʥʦ ʚ ʣʘʪʫʥʷʭ ʧʨʠ ʵʪʦʤ ʪʝʨʷʝʪʩʷ ʮʠʥʢ ʟʘ ʩʯʝʪ ʝʛʦ ʠʩʧʘʨʝʥʠʷ ʠ 

ʦʢʠʩʣʝʥʠʷ. ʇʨʠ ʩʚʘʨʢʝ ʣʘʪʫʥʝʡ ʥʘʙʣʶʜʘʝʪʩʷ ʩʠʣʴʥʦʝ ʨʘʟʙʨʳʟʛʠʚʘʥʠʝ. ʄʝʪʘʣʣ ʰʚʘ 

ʯʘʩʪʦ ʩʦʜʝʨʞʠʪ ʧʦʨʳ. ɼʫʛʦʚʫʶ ʩʚʘʨʢʫ ʧʦʢʨʳʪʳʤʠ ʵʣʝʢʪʨʦʜʘʤʠ ʚʳʧʦʣʥʷʶʪ ʥʘ 

ʧʦʩʪʦʷʥʥʦʤ ʪʦʢʝ ʦʙʨʘʪʥʦʡ ʧʦʣʷʨʥʦʩʪʠ ʢʦʨʦʪʢʦʡ ʜʫʛʦʡ. ʏʘʱʝ ʚʩʝʛʦ ʧʨʠʤʝʥʷʶʪ 

ʵʣʝʢʪʨʦʜʳ ʆɿɹ-1, ɸʅʎ/ʆɿʄ-2, çʂʦʤʩʦʤʦʣʝʮ-100è, ʩʪʝʨʞʥʠ ʢʦʪʦʨʳʭ ʠʟʛʦʪʦʚʣʝʥʳ 

ʠʟ ʧʨʦʚʦʣʦʢʠ ʧʦ ɻʆʉʊ 16130-72. ʇʨʠ ʩʚʘʨʢʝ ʤʝʜʠ ʪʨʝʙʫʝʪʩʷ ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʡ 

ʧʦʜʦʛʨʝʚ ʟʘʛʦʪʦʚʢʠ ʜʦ 300 ï 500 ʦʉ. ʉʚʘʨʢʫ ʚʝʜʫʪ ʚ ʥʠʞʥʝʤ ʠʣʠ ʥʘʢʣʦʥʥʦʤ 

ʧʦʣʦʞʝʥʠʠ. ʊʦʢ ʚʳʙʠʨʘʶʪ ʠʟ ʨʘʩʯʝʪʘ 40 ï 60 ɸ ʥʘ 1 ʤʤ ʜʠʘʤʝʪʨʘ ʵʣʝʢʪʨʦʜʘ. 

 

1.7 ʕʣʝʢʪʨʦʜʳ ʜʣʷ ʨʫʯʥʦʡ ʜʫʛʦʚʦʡ ʩʚʘʨʢʠ 

ʇʣʘʚʷʱʠʡʩʷ ʵʣʝʢʪʨʦʜ ʜʣʷ ʨʫʯʥʦʡ ʜʫʛʦʚʦʡ ʩʚʘʨʢʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʪʝʨʞʝʥʴ 

ʠʟ ʩʚʘʨʦʯʥʦʡ ʧʨʦʚʦʣʦʢʠ, ʥʘ ʢʦʪʦʨʳʡ ʥʘʥʝʩʝʥʦ ʵʣʝʢʪʨʦʜʥʦʝ ʧʦʢʨʳʪʠʝ (ʦʙʤʘʟʢʘ). 

ʇʨʦʤʳʰʣʝʥʥʦʩʪʴ ʚʳʧʫʩʢʘʝʪ ʜʦʩʪʘʪʦʯʥʦ ʙʦʣʴʰʦʝ ʯʠʩʣʦ ʤʘʨʦʢ ʩʚʘʨʦʯʥʦʡ 

ʧʨʦʚʦʣʦʢʠ ʜʠʘʤʝʪʨʦʤ ʦʪ 1,6 ʜʦ 12 ʤʤ ʜʣʷ ʠʟʛʦʪʦʚʣʝʥʠʷ ʵʣʝʢʪʨʦʜʦʚ. ɼʣʠʥʘ 

ʵʣʝʢʪʨʦʜʦʚ ʩʦʩʪʘʚʣʷʝʪ 150 ï 450 ʤʤ. ʅʘʠʙʦʣʝʝ ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʶʪ ʵʣʝʢʪʨʦʜʳ 

ʜʣʠʥʦʡ 350, 400 ʠ 450 ʤʤ ʠ ʜʠʘʤʝʪʨʦʤ 3, 4 ʠ 5 ʤʤ. ʄʝʪʘʣʣ ʵʣʝʢʪʨʦʜʘ ʠ ʵʣʝʤʝʥʪʳ 

ʵʣʝʢʪʨʦʜʥʦʛʦ ʧʦʢʨʳʪʠʷ ʫʯʘʩʪʚʫʶʪ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʩʚʘʨʦʯʥʦʛʦ ʰʚʘ.  

ʕʣʝʢʪʨʦʜʥʦʝ ʧʦʢʨʳʪʠʝ: 

ï ʦʙʝʩʧʝʯʠʚʘʝʪ ʫʩʪʦʡʯʠʚʦʝ ʛʦʨʝʥʠʝ ʜʫʛʠ;  

ï ʚʦʩʩʪʘʥʘʚʣʠʚʘʝʪ ʦʢʠʩʣʷʶʱʠʡʩʷ ʚ ʧʨʦʮʝʩʩʝ ʩʚʘʨʢʠ ʤʝʪʘʣʣ; 

ï ʣʝʛʠʨʫʝʪ ʩʚʘʨʥʦʡ ʰʦʚ ʥʝʦʙʭʦʜʠʤʳʤʠ ʵʣʝʤʝʥʪʘʤʠ;  

ï ʟʘʱʠʱʘʝʪ ʟʦʥʫ ʩʚʘʨʢʠ ʦʪ ʧʦʧʘʜʘʥʠʷ ʢʠʩʣʦʨʦʜʘ, ʚʦʜʦʨʦʜʘ ʠ ʘʟʦʪʘ ʠʟ 

ʦʢʨʫʞʘʶʱʝʛʦ ʚʦʟʜʫʭʘ; 

ï ʦʙʨʘʟʫʝʪ ʰʣʘʢʦʚʳʡ ʧʦʢʨʦʚ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʩʚʘʨʥʦʛʦ ʰʚʘ, ʫʤʝʥʴʰʘʷ ʪʝʤ 

ʩʘʤʳʤ ʩʢʦʨʦʩʪʴ ʦʭʣʘʞʜʝʥʠʷ ʠ ʟʘʪʚʝʨʜʝʚʘʥʠʷ ʤʝʪʘʣʣʘ ʰʚʘ.  

ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʚʳʩʦʢʠʭ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʩʚʘʨʥʦʛʦ 

ʩʦʝʜʠʥʝʥʠʷ ʥʝʦʙʭʦʜʠʤʦ, ʯʪʦʙʳ ʭʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʩʚʘʨʥʦʛʦ ʰʚʘ ʙʳʣ ʙʣʠʟʦʢ ʢ 

ʭʠʤʠʯʝʩʢʦʤʫ ʩʦʩʪʘʚʫ ʩʚʘʨʠʚʘʝʤʦʡ ʩʪʘʣʠ.  

ʇʦʵʪʦʤʫ ʜʣʷ ʩʚʘʨʢʠ ʩʪʘʣʠ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʨʝʢʦʤʝʥʜʫʝʪʩʷ 

ʧʦʜʦʙʨʘʪʴ ʵʣʝʢʪʨʦʜʳ ʩ ʥʝʦʙʭʦʜʠʤʳʤ ʩʦʜʝʨʞʘʥʠʝʤ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʣʝʛʠʨʫʶʱʠʭ 

ʵʣʝʤʝʥʪʦʚ ʚ ʩʚʘʨʦʯʥʦʡ ʧʨʦʚʦʣʦʢʝ (ʩʤ. ʪʘʙʣʠʮʫ 4). 

ʋʩʣʦʚʥʦʝ ʦʙʦʟʥʘʯʝʥʠʝ ʤʘʨʢʠ ʧʨʦʚʦʣʦʢʠ ʩʦʩʪʦʠʪ ʠʟ ʠʥʜʝʢʩʘ ʉʚ ï ʩʚʘʨʦʯʥʘʷ ʠ 

ʩʣʝʜʫʶʱʠʭ ʟʘ ʥʠʤ ʮʠʬʨ, ʧʦʢʘʟʳʚʘʶʱʠʭ ʩʦʜʝʨʞʘʥʠʝ ʫʛʣʝʨʦʜʘ ʚ ʩʦʪʳʭ ʜʦʣʷʭ 

ʧʨʦʮʝʥʪʘ ʠ ʙʫʢʚʝʥʥʳʭ ʦʙʦʟʥʘʯʝʥʠʡ ʵʣʝʤʝʥʪʦʚ, ʚʭʦʜʷʱʠʭ ʚ ʩʦʩʪʘʚ ʧʨʦʚʦʣʦʢʠ. 
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ɹʫʢʚʘ ɸ ʚ ʢʦʥʮʝ ʦʙʦʟʥʘʯʝʥʠʷ ʫʢʘʟʳʚʘʝʪ ʥʘ ʧʦʚʳʰʝʥʥʫʶ ʯʠʩʪʦʪʫ ʤʝʪʘʣʣʘ ʧʦ 

ʩʦʜʝʨʞʘʥʠʶ ʩʝʨʳ ʠ ʬʦʩʬʦʨʘ.  

ʅʘʧʨʠʤʝʨ, ʉʚ-08ʍʄ ʜʣʷ ʩʚʘʨʢʠ ʢʦʥʩʪʨʫʢʮʠʦʥʥʳʭ ʩʪʘʣʝʡ ʩʦʜʝʨʞʠʪ 0,08% 

ʫʛʣʝʨʦʜʘ ʠ ʤʝʥʝʝ 1 % ʭʨʦʤʘ ʠ ʤʦʣʠʙʜʝʥʘ. ʉʚ-04ʍ19ʅ11ʄ3 ʜʣʷ ʩʚʘʨʢʠ 

ʞʘʨʦʧʨʦʯʥʳʭ ʠ ʢʦʨʨʦʟʠʦʥʥʦ-ʩʪʦʡʢʠʭ ʩʪʘʣʝʡ ʩʦʜʝʨʞʠʪ 0,04% ʫʛʣʝʨʦʜʘ, 19% 

ʭʨʦʤʘ, 11% ʥʠʢʝʣʷ ʠ ʤʦʣʠʙʜʝʥʘ 3%.  

ɺ ʩʦʩʪʘʚ ʧʦʢʨʳʪʠʷ ʚʭʦʜʷʪ:  

ï ʩʪʘʙʠʣʠʟʠʨʫʶʱʠʝ ʚʝʱʝʩʪʚʘ;  

ï ʨʘʩʢʠʩʣʠʪʝʣʠ ʠ ʣʝʛʠʨʫʶʱʠʝ ʤʘʪʝʨʠʘʣʳ: 

ï ʛʘʟʦʦʙʨʘʟʫʶʱʠʝ ʤʘʪʝʨʠʘʣʳ; 

ï ʰʣʘʢʦʦʙʨʘʟʫʶʱʠʝ; 

ï ʩʚʷʟʫʶʱʠʝ ʠ ʮʝʤʝʥʪʠʨʫʶʱʠʝ.  

ʕʪʠ ʢʦʤʧʦʥʝʥʪʳ ʦʙʝʩʧʝʯʠʚʘʶʪ ʬʫʥʢʮʠʠ ʧʦʢʨʳʪʠʷ ʧʨʠ ʝʛʦ ʨʘʩʧʣʘʚʣʝʥʠʠ ʚ 

ʧʨʦʮʝʩʩʝ ʩʚʘʨʢʠ.  

ʉʪʘʙʠʣʠʟʠʨʫʶʱʠʝ ʚʝʱʝʩʪʚʘ ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʫʩʪʦʡʯʠʚʦʛʦ ʛʦʨʝʥʠʷ ʜʫʛʠ. ʂ 

ʥʠʤ ʦʪʥʦʩʷʪʩʷ ʩʦʝʜʠʥʝʥʠʷ ʱʝʣʦʯʥʳʭ ʠ ʱʝʣʦʯʥʦ-ʟʝʤʝʣʴʥʳʭ ʤʝʪʘʣʣʦʚ ï ʢʘʣʠʷ, 

ʥʘʪʨʠʷ, ʢʘʣʴʮʠʷ ʠ ʜʨ.  

ʈʘʩʢʠʩʣʷʶʱʠʝ ʤʘʪʝʨʠʘʣʳ (ʬʝʨʨʦʤʘʨʛʘʥʝʮ, ʬʝʨʨʦʩʠʣʠʮʠʡ, ʬʝʨʨʦʪʠʪʘʥ) 

ʧʨʠʤʝʥʷʶʪ ʜʣʷ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʦʢʠʩʣʝʥʥʦʛʦ ʚ ʧʨʦʮʝʩʩʝ ʩʚʘʨʢʠ ʤʝʪʘʣʣʘ. ʂʨʦʤʝ 

ʪʦʛʦ, ʵʪʠ ʞʝ ʬʝʨʨʦʩʧʣʘʚʳ ʩʣʫʞʘʪ ʣʝʛʠʨʫʶʱʠʤʠ ʤʘʪʝʨʠʘʣʘʤʠ ʠ ʫʚʝʣʠʯʠʚʘʶʪ 

ʩʦʜʝʨʞʘʥʠʝ ʤʘʨʛʘʥʮʘ, ʪʠʪʘʥʘ ʠ ʜʨʫʛʠʭ ʵʣʝʤʝʥʪʦʚ ʚ ʤʝʪʘʣʣʝ ʰʚʘ.  

ɻʘʟʦʦʙʨʘʟʫʶʱʠʝ ʤʘʪʝʨʠʘʣʳ (ʤʨʘʤʦʨ, ʤʘʛʥʝʟʠʪ, ʢʨʘʭʤʘʣ, ʦʢʩʠʮʝʣʣʶʣʦʟʘ, 

ʜʨʝʚʝʩʥʘʷ ʤʫʢʘ) ʦʙʨʘʟʫʶʪ ʟʘʱʠʪʥʳʡ ʛʘʟ, ʟʘʱʠʱʘʶʱʠʡ ʟʦʥʫ ʩʚʘʨʢʠ ʦʪ ʧʦʧʘʜʘʥʠʷ 

ʢʠʩʣʦʨʦʜʘ, ʚʦʜʦʨʦʜʘ ʠ ʘʟʦʪʘ ʠʟ ʦʢʨʫʞʘʶʱʝʛʦ ʚʦʟʜʫʭʘ.  

ʐʣʘʢʦʦʙʨʘʟʫʶʱʠʝ ʚʝʱʝʩʪʚʘ (ʧʦʣʝʚʦʡ ʰʧʘʪ, ʢʨʝʤʥʝʟʝʤ, ʤʘʛʥʝʟʠʪ, ʤʨʘʤʦʨ) 

ʦʙʨʘʟʫʶʪ ʰʣʘʢʦʚʳʡ ʧʦʢʨʦʚ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʨʘʩʧʣʘʚʣʝʥʥʦʛʦ ʤʝʪʘʣʣʘ ʰʚʘ. ʐʣʘʢ 

ʫʤʝʥʴʰʘʝʪ ʩʢʦʨʦʩʪʴ ʦʭʣʘʞʜʝʥʠʷ ʠ ʟʘʪʚʝʨʜʝʚʘʥʠʷ ʤʝʪʘʣʣʘ ʰʚʘ, ʩʧʦʩʦʙʩʪʚʫʝʪ 

ʚʳʭʦʜʫ ʠʟ ʥʝʛʦ ʛʘʟʦʚʳʭ ʠ ʦʢʩʠʜʥʳʭ ʚʢʣʶʯʝʥʠʡ. ʇʦʩʣʝ ʦʩʪʳʚʘʥʠʷ ʩʚʘʨʥʦʛʦ 

ʩʦʝʜʠʥʝʥʠʷ ʥʝʦʙʭʦʜʠʤʦ ʩʢʦʣʦʪʴ ʩ ʥʝʛʦ ʰʣʘʢʦʚʫʶ ʢʦʨʢʫ.  

ʉʚʷʟʫʶʱʠʝ ʠ ʮʝʤʝʥʪʠʨʫʶʱʠʝ ʚʝʱʝʩʪʚʘ (ʢʘʣʠʝʚʦʝ ʞʠʜʢʦʝ ʩʪʝʢʣʦ ʂ2ʆÖSiʆ2, 

ʥʘʪʨʠʝʚʦʝ ʞʠʜʢʦʝ ʩʪʝʢʣʦ Na2ʆÖSiO5) ʩʚʷʟʳʚʘʶʪ ʚʩʝ ʢʦʤʧʦʥʝʥʪʳ ʧʦʢʨʳʪʠʷ.  

ʕʣʝʢʪʨʦʜʥʦʝ ʧʦʢʨʳʪʠʝ ʦʙʨʘʟʫʝʪʩʷ ʠʟ ʭʦʨʦʰʦ ʨʘʟʤʦʣʦʪʳʭ ʠ ʧʝʨʝʤʝʰʘʥʥʳʭ 

ʤʘʪʝʨʠʘʣʦʚ, ʩʚʷʟʘʥʥʳʭ ʞʠʜʢʠʤ ʩʪʝʢʣʦʤ. ɽʛʦ ʥʘʥʦʩʷʪ ʥʘ ʩʚʘʨʦʯʥʫʶ ʧʨʦʚʦʣʦʢʫ, 

ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʥʘʨʝʟʘʥʥʫʶ ʥʘ ʢʫʩʢʠ ʜʣʠʥʦʡ ʦʪ 350 ʜʦ 450 ʤʤ. ʅʘ ʦʜʠʥ ʠʟ ʢʦʥʮʦʚ 

ʢʫʩʢʘ ʧʦʢʨʳʪʠʝ ʥʝ ʥʘʥʦʩʷʪ. ʆʥ ʩʣʫʞʠʪ ʜʣʷ ʟʘʢʨʝʧʣʝʥʠʷ ʵʣʝʢʪʨʦʜʦʚ ʧʨʠ ʠʭ ʩʫʰʢʝ, 

ʘ ʧʨʠ ʩʚʘʨʢʝ ʜʣʷ ʟʘʢʨʝʧʣʝʥʠʷ ʚ ʵʣʝʢʪʨʦʜʦʜʝʨʞʘʪʝʣʝ.  

ɺ ʩʧʨʘʚʦʯʥʠʢʘʭ ʢʨʦʤʝ ʤʘʨʢʠ ʩʚʘʨʦʯʥʦʡ ʧʨʦʚʦʣʦʢʠ ʫʢʘʟʳʚʘʶʪ ʤʘʨʢʫ 

ʵʣʝʢʪʨʦʜʥʦʛʦ ʧʦʢʨʳʪʠʷ, ʘ ʪʘʢʞʝ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʵʣʝʢʪʨʦʜʦʚ.  

ʉʪʘʣʴʥʳʝ ʵʣʝʢʪʨʦʜʳ ʜʣʷ ʜʫʛʦʚʦʡ ʩʚʘʨʢʠ ʢʣʘʩʩʠʬʠʮʠʨʫʶʪ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ɻʆʉʊ 9466-75 ʠ ɻʆʉʊ 9467-75.  

ʇʦ ʥʘʟʥʘʯʝʥʠʶ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʚʘʨʠʚʘʝʤʳʭ ʤʘʪʝʨʠʘʣʦʚ:  

ï ʋ ïʜʣʷ ʩʚʘʨʢʠ ʫʛʣʝʨʦʜʠʩʪʳʭ ʠ ʥʠʟʢʦʣʝʛʠʨʦʚʘʥʥʳʭ ʢʦʥʩʪʨʫʢʮʠʦʥʥʳʭ ʩʪʘʣʝʡ 

ʩ ʚʨʝʤʝʥʥʳʤ ʩʦʧʨʦʪʠʚʣʝʥʠʝʤ ʨʘʟʨʳʚʫ ʜʦ 600 ʄʇʘ;  

ï ʃ ï ʜʣʷ ʩʚʘʨʢʠ ʣʝʛʠʨʦʚʘʥʥʳʭ ʢʦʥʩʪʨʫʢʮʠʦʥʥʳʭ ʩʪʘʣʝʡ ʩ ʚʨʝʤʝʥʥʳʤ 

ʩʦʧʨʦʪʠʚʣʝʥʠʝʤ ʨʘʟʨʳʚʫ ʙʦʣʝʝ 600 ʄʇʘ; 
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ï ʊ ï ʜʣʷ ʩʚʘʨʢʠ ʣʝʛʠʨʦʚʘʥʥʳʭ ʪʝʧʣʦʫʩʪʦʡʯʠʚʳʭ ʩʪʘʣʝʡ,  

ï ɺ ï ʜʣʷ ʩʚʘʨʢʠ ʚʳʩʦʢʦʣʝʛʠʨʦʚʘʥʥʳʭ ʩʪʘʣʝʡ ʩ ʦʩʦʙʳʤʠ ʩʚʦʡʩʪʚʘʤʠ; 

ï ʅ ïʜʣʷ ʥʘʧʣʘʚʢʠ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʩʣʦʝʚ ʩ ʦʩʦʙʳʤʠ ʩʚʦʡʩʪʚʘʤʠ.  

ʇʦ ʪʦʣʱʠʥʝ ʧʦʢʨʳʪʠʷ: 

ï ʄ ï ʪʦʥʢʠʝ ʧʦʢʨʳʪʠʷ D/d¢ 1,2 ; 

ï ʉ ï ʩʨʝʜʥʠʝ ʧʦʢʨʳʪʠʷ 1,2 <D/d< 1,45;  

ï ɼï ʪʦʣʩʪʳʝ ʧʦʢʨʳʪʠʷ 1,45<D/d< 1,8;  

ï ɻ ï ʦʩʦʙʦ ʪʦʣʩʪʳʝ ʧʦʢʨʳʪʠʷ D/d> 1,8, 

ʛʜʝ D ï ʜʠʘʤʝʪʨ ʵʣʝʢʪʨʦʜʘ ʩ ʧʦʢʨʳʪʠʝʤ, d - ʜʠʘʤʝʪʨ ʩʚʘʨʦʯʥʦʡ ʧʨʦʚʦʣʦʢʠ.  

ʇʦ ʢʘʯʝʩʪʚʫ, ʪ.ʝ. ʪʦʯʥʦʩʪʠ ʠʟʛʦʪʦʚʣʝʥʠʷ, ʩʦʩʪʦʷʥʠʷ ʧʦʚʝʨʭʥʦʩʪʠ ʧʦʢʨʳʪʠʷ, 

ʩʧʣʦʰʥʦʩʪʠ ʚʳʧʦʣʥʝʥʥʦʛʦ ʜʘʥʥʳʤʠ ʵʣʝʢʪʨʦʜʘʤʠ ʤʝʪʘʣʣʘ ʰʚʘ ʠ ʧʦ ʩʦʜʝʨʞʘʥʠʶ 

ʩʝʨʳ ʠ ʬʦʩʬʦʨʘ ʚ ʥʘʧʣʘʚʣʝʥʥʦʤ ʤʝʪʘʣʣʝ, ʵʣʝʢʪʨʦʜʳ ʜʝʣʷʪʩʷ ʥʘ ʛʨʫʧʧʳ 1, 2 ʠ 3. 

ʇʦ ʚʠʜʫ ʧʦʢʨʳʪʠʷ: 

ï ɸ ï ʩ ʢʠʩʣʳʤ ʧʦʢʨʳʪʠʝʤ;  

ï ɹ ï ʩ ʦʩʥʦʚʥʳʤ ʧʦʢʨʳʪʠʝʤ;  

ï ʎ ï ʩ ʮʝʣʣʶʣʦʟʥʳʤ ʧʦʢʨʳʪʠʝʤ;  

ï ʈ ï ʩ ʨʫʪʠʣʦʚʳʤ ʧʦʢʨʳʪʠʝʤ; 

ï ʇ ï ʩ ʧʨʦʯʠʤʠ ʧʦʢʨʳʪʠʷʤʠ.  

ʎʝʣʣʶʣʦʟʥʳʝ ʧʦʢʨʳʪʠʷ (ɺʉʎ-1, ɺʉʎ-2, ʆɿʎ-1 ʠ ʜʨ.) ʩʦʩʪʦʷʪ ʠʟ ʮʝʣʣʶʣʦʟʳ, 

ʦʨʛʘʥʠʯʝʩʢʦʡ ʩʤʦʣʳ, ʬʝʨʨʦʩʧʣʘʚʦʚ, ʪʘʣʴʢʘ ʠ ʜʨ. 

ʆʩʥʦʚʥʳʝ ʧʦʢʨʳʪʠʷ (ʋʆʅʀ-13/45, ʋʇ-1/45, ʆɿʉ-2, ɼʉʂʉ-50 ʠ ʜʨ.) ʥʝ 

ʩʦʜʝʨʞʘʪ ʦʢʠʩʣʦʚ ʞʝʣʝʟʘ ʠ ʤʘʨʛʘʥʮʘ. ʇʦʢʨʳʪʠʝ ʤʘʨʢʠ ʋʆʅʀ-13/45 ʩʦʩʪʦʠʪ ʠʟ 

ʤʨʘʤʦʨʘ, ʧʣʘʚʠʢʦʚʦʛʦ ʰʧʘʪʘ, ʢʚʘʨʮʝʚʦʛʦ ʧʝʩʢʘ, ʬʝʨʨʦʩʠʣʠʮʠʷ, ʬʝʨʨʦʤʘʨʛʘʥʮʘ, 

ʬʝʨʨʦʪʠʪʘʥʘ, ʞʠʜʢʦʛʦ ʩʪʝʢʣʘ. 

ʂʠʩʣʳʝ ʧʦʢʨʳʪʠʷ ʧʨʠ ʩʚʘʨʢʝ ʥʘʩʳʱʘʶʪ ʤʝʪʘʣʣ ʰʚʘ ʢʠʩʣʦʨʦʜʦʤ ʠ ʚʦʜʦʨʦʜʦʤ 

ʚ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ, ʯʝʤ ʧʨʠ ʩʚʘʨʢʝ ʩ ʜʨʫʛʠʤʠ ʚʠʜʘʤʠ ʧʦʢʨʳʪʠʡ. ʄʝʪʘʣʣ ʰʚʘ, 

ʚʳʧʦʣʥʝʥʥʳʡ ʵʣʝʢʪʨʦʜʘʤʠ ʩ ʦʩʥʦʚʥʳʤ (ʬʪʦʨʠʩʪʦʢʘʣʴʮʠʝʚʳʤ) ʧʦʢʨʳʪʠʝʤ, 

ʦʙʣʘʜʘʝʪ ʙʦʣʴʰʝʡ ʫʜʘʨʥʦʡ ʚʷʟʢʦʩʪʴʶ, ʤʝʥʴʰʝʡ ʩʢʣʦʥʥʦʩʪʴʶ ʢ ʩʪʘʨʝʥʠʶ ʠ 

ʦʙʨʘʟʦʚʘʥʠʶ ʪʨʝʱʠʥ. ʕʪʠʤʠ ʵʣʝʢʪʨʦʜʘʤʠ ʩʚʘʨʠʚʘʶʪ ʦʩʦʙʦ ʦʪʚʝʪʩʪʚʝʥʥʳʝ ʠʟʜʝʣʠʷ 

ʠʟ ʥʠʟʢʦʫʛʣʝʨʦʜʠʩʪʳʭ ʠ ʣʝʛʠʨʦʚʘʥʥʳʭ ʩʪʘʣʝʡ. 

ʎʝʣʣʶʣʦʟʥʳʝ ʧʦʢʨʳʪʠʷ ʫʜʦʙʥʳ ʧʨʠ ʩʚʘʨʢʝ ʚ ʣʶʙʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʤ 

ʧʦʣʦʞʝʥʠʠ, ʥʦ ʜʘʶʪ ʥʘʧʣʘʚʣʝʥʥʳʡ ʤʝʪʘʣʣ ʧʦʥʠʞʝʥʥʦʡ ʧʣʘʩʪʠʯʥʦʩʪʠ. ʆʥʠ 

ʧʨʠʤʝʥʷʶʪʩʷ ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ ʜʣʷ ʩʚʘʨʢʠ ʥʠʟʢʦʫʛʣʝʨʦʜʠʩʪʦʡ ʩʪʘʣʠ ʤʘʣʦʡ 

ʪʦʣʱʠʥʳ. 

ʇʦʢʨʳʪʠʷ, ʦʙʦʟʥʘʯʝʥʥʳʝ ʙʫʢʚʦʡ ʇ, ʥʝ ʠʤʝʶʪ ʷʚʥʦ ʚʳʨʘʞʝʥʥʦʛʦ ʢʠʩʣʦʛʦ, 

ʦʩʥʦʚʥʦʛʦ, ʮʝʣʣʶʣʦʟʥʦʛʦ ʠʣʠ ʨʫʪʠʣʦʚʦʛʦ ʩʦʩʪʘʚʘ. 

ʉʤʝʰʘʥʥʳʝ ʧʦʢʨʳʪʠʷ ʦʙʦʟʥʘʯʘʶʪ ʜʚʦʡʥʦʡ ʙʫʢʚʦʡ, ʥʘʧʨʠʤʝʨ, ɹʎ ï ʧʦʢʨʳʪʠʝ 

ʦʩʥʦʚʥʦʛʦ ʪʠʧʘ ʩʦ ʟʥʘʯʠʪʝʣʴʥʳʤ ʢʦʣʠʯʝʩʪʚʦʤ ʮʝʣʣʶʣʦʟʳ.  

ʇʨʠ ʚʳʙʦʨʝ ʤʘʨʢʠ ʵʣʝʢʪʨʦʜʘ ʜʣʷ ʩʚʘʨʢʠ ʢʦʥʩʪʨʫʢʮʠʡ ʚ ʤʦʥʪʘʞʥʳʭ ʫʩʣʦʚʠʷʭ 

ʩʣʝʜʫʝʪ ʫʯʠʪʳʚʘʪʴ ʪʨʫʜʥʦʩʪʴ ʧʦʜʜʝʨʞʘʥʠʷ ʧʦʩʪʦʷʥʥʦʡ ʜʣʠʥʳ ʜʫʛʠ, ʯʪʦ ʤʦʞʝʪ 

ʧʨʠʚʝʩʪʠ ʢ ʦʙʨʘʟʦʚʘʥʠʶ ʧʦʨ ʚ ʰʚʘʭ. ʕʣʝʢʪʨʦʜʳ ʩ ʦʩʥʦʚʥʳʤʠ ʧʦʢʨʳʪʠʷʤʠ ʦʯʝʥʴ 

ʯʫʚʩʪʚʠʪʝʣʴʥʳ ʢ ʠʟʤʝʥʝʥʠʶ ʜʣʠʥʳ ʜʫʛʠ.  

ʇʦʵʪʦʤʫ ʧʨʠ ʤʦʥʪʘʞʥʦʡ ʩʚʘʨʢʝ ʩʣʝʜʫʝʪ ʧʨʠʤʝʥʷʪʴ ʵʣʝʢʪʨʦʜʳ ʩ ʨʫʪʠʣʦʚʳʤ ʠʣʠ 

ʩ ʨʫʪʠʣ-ʦʩʥʦʚʥʳʤʠ ʧʦʢʨʳʪʠʷʤʠ (ʉʄ ï 11, ɸʅʆ ï 11). 

ʇʦ ʜʦʧʫʩʪʠʤʳʤ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʤ ʧʦʣʦʞʝʥʠʷʤ ʩʚʘʨʢʠ ʠʣʠ ʥʘʧʣʘʚʢʠ: 
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ï ʜʣʷ ʚʩʝʭ ʧʦʣʦʞʝʥʠʡ ï 1; 

ï ʜʣʷ ʚʩʝʭ ʧʦʣʦʞʝʥʠʡ, ʢʨʦʤʝ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʩʚʝʨʭʫ ʚʥʠʟ ï2; 

ï ʜʣʷ ʥʠʞʥʝʛʦ, ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʥʘ ʚʝʨʪʠʢʘʣʴʥʦʡ ʧʣʦʩʢʦʩʪʠ ʠ ʚʝʨʪʠʢʘʣʴʥʦʛʦ 

ʚʥʠʟʫ ʚʚʝʨʭ ï 3; 

ï ʜʣʷ ʥʠʞʥʝʛʦ ʠ ʥʠʞʥʝʛʦ çʚ ʣʦʜʦʯʢʫè ï 4 

ʇʦ ʨʦʜʫ ʪʦʢʘ, ʧʦʣʷʨʥʦʩʪʠ ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ ʠ ʥʦʤʠʥʘʣʴʥʦʛʦ ʥʘʧʨʷʞʝʥʠʷ 

ʭʦʣʦʩʪʦʛʦ ʭʦʜʘ ʠʩʪʦʯʥʠʢʘ ʧʠʪʘʥʠʷ ʩʚʘʨʦʯʥʦʡ ʜʫʛʠ ʧʝʨʝʤʝʥʥʦʛʦ ʪʦʢʘ ʯʘʩʪʦʪʦʡ 50 

ɻʮ ï ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʘʙʣʠʮʝʡ 2. 

ʋʩʣʦʚʥʦʝ ʦʙʦʟʥʘʯʝʥʠʝ ʵʣʝʢʪʨʦʜʦʚ ʚʢʣʶʯʘʝʪ ʤʘʨʢʫ ʵʣʝʢʪʨʦʜʘ, ʜʠʘʤʝʪʨ 

ʩʪʝʨʞʥʷ, ʛʨʫʧʧʫ ʧʦ ʢʘʯʝʩʪʚʫ ʠ ʥʦʤʝʨ ɻʆʉʊ 9466-75, 9467-75. 

ʈʠʩʫʥʦʢ 15. ʋʩʣʦʚʥʦʝ ʦʙʦʟʥʘʯʝʥʠʝ ʵʣʝʢʪʨʦʜʦʚ: 

1 ï ʪʠʧ; 2 ï ʤʘʨʢʘ; 3 ï ʜʠʘʤʝʪʨ, ʤʤ; 4 ï ʦʙʦʟʥʘʯʝʥʠʝ ʥʘʟʥʘʯʝʥʠʷ ʵʣʝʢʪʨʦʜʦʚ;  

5 ï ʦʙʦʟʥʘʯʝʥʠʝ ʪʦʣʱʠʥʳ ʧʦʢʨʳʪʠʷ; 6 ï ʛʨʫʧʧʘ ʠʥʜʝʢʩʦʚ, ʫʢʘʟʳʚʘʶʱʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘʧʣʘʚʣʝʥʥʦʛʦ ʤʝʪʘʣʣʘ ʠ ʤʝʪʘʣʣʘ ʰʚʘ ʧʦ ɻʆʉʊ 9467-7, 

 ɻʆʉʊ 10051, ʠʣʠ ɻʆʉʊ 10052; 7 ï ʦʙʦʟʥʘʯʝʥʠʝ ʚʠʜʘ ʧʦʢʨʳʪʠʷ; 8 ï ʦʙʦʟʥʘʯʝʥʠʝ 

ʜʦʧʫʩʪʠʤʳʭ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʧʦʣʦʞʝʥʠʡ ʩʚʘʨʢʠ ʠʣʠ ʥʘʧʣʘʚʢʠ; 9 ï ʦʙʦʟʥʘʯʝʥʠʝ 

ʨʦʜʘ ʧʨʠʤʝʥʷʝʤʦʛʦ ʧʨʠ ʩʚʘʨʢʝ ʠʣʠ ʥʘʧʣʘʚʢʝ ʪʦʢʘ, ʧʦʣʷʨʥʦʩʪʠ ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ 

ʠ ʥʦʤʠʥʘʣʴʥʦʛʦ ʥʘʧʨʷʞʝʥʠʷ ʭʦʣʦʩʪʦʛʦ ʭʦʜʘ ʠʩʪʦʯʥʠʢʘ ʧʠʪʘʥʠʷ ʩʚʘʨʦʯʥʦʡ ʜʫʛʠ 

ʧʝʨʝʤʝʥʥʦʛʦ ʪʦʢʘ ʯʘʩʪʦʪʦʡ 50 ɻʮ; 10 ï ʦʙʦʟʥʘʯʝʥʠʝ ɻʆʉʊ; 

 11 ï ʦʙʦʟʥʘʯʝʥʠʝ ʩʪʘʥʜʘʨʪʘ ʥʘ ʪʠʧʳ ʵʣʝʢʪʨʦʜʦʚ. 
 

ʇʨʠʤʝʨ ʫʩʣʦʚʥʦʛʦ ʦʙʦʟʥʘʯʝʥʠʷ ʤʘʨʢʠʨʦʚʢʠ ʵʣʝʢʪʨʦʜʘ:  

ʇʦ ɻʆʉʊ 9467-75 ʵʪʦ ʨʘʩʰʠʬʨʦʚʳʚʘʝʪʩʷ: 

ʕ ï ʵʣʝʢʪʨʦʜʳ ʜʣʷ ʵʣʝʢʪʨʦʜʫʛʦʚʦʡ ʩʚʘʨʢʠ;  

46 ï ʤʠʥʠʤʘʣʴʥʳʡ ʛʘʨʘʥʪʠʨʫʝʤʳʡ ʧʨʝʜʝʣ ʧʨʦʯʥʦʩʪʠ (460 ʄʇʘ);  

ʋʆʅʀ-13/45 ï ʤʘʨʢʘ ʵʣʝʢʪʨʦʜʥʦʛʦ ʧʦʢʨʳʪʠʷ;  

4,0 ï ʜʠʘʤʝʪʨ ʵʣʝʢʪʨʦʜʘ;  

ʋ ï ʵʣʝʢʪʨʦʜʳ ʜʣʷ ʩʚʘʨʢʠ ʫʛʣʝʨʦʜʠʩʪʦʡ ʠ ʥʠʟʢʦʣʝʛʠʨʦʚʘʥʥʦʡ ʩʪʘʣʠ;  

ɼ2 ï ʵʣʝʢʪʨʦʜʳ ʩ ʪʦʣʩʪʳʤ ʧʦʢʨʳʪʠʝʤ ʚʪʦʨʦʡ ʛʨʫʧʧʳ ʪʦʯʥʦʩʪʠ;  

ɽ ï ʠʥʜʝʢʩ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʡ ʩʚʦʡʩʪʚʘ ʤʝʪʘʣʣʘ ʩʚʘʨʥʦʛʦ ʰʚʘ;  

43 ï ʧʨʝʜʝʣ ʧʨʦʯʥʦʩʪʠ ʥʘ ʨʘʟʨʳʚ (ʥʝ ʤʝʥʝʝ 460 ʄʇʘ );  

2 ï ʦʪʥʦʩʠʪʝʣʴʥʦʝ ʫʜʣʠʥʝʥʠʝ ʥʝ ʤʝʥʝʝ 2 %;  

5 ï ʠʥʜʝʢʩ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʡ ʫʜʘʨʥʫʶ ʚʷʟʢʦʩʪʴ ʤʝʪʘʣʣʘ - 34,3 ɼʞ/ʩʤ ʧʨʠ 

ʪʝʤʧʝʨʘʪʫʨʝ ʤʠʥʫʩ 40Áʉ. 

ɹ ï ʦʩʥʦʚʥʦʝ ʧʦʢʨʳʪʠʝ; 



23 
 

1 ï ʩʚʘʨʢʘ ʚʦ ʚʩʝʭ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʧʦʣʦʞʝʥʠʷʭ; 

0 ï ʥʘ ʧʦʩʪʦʷʥʥʦʤ ʪʦʢʝ ʦʙʨʘʪʥʦʡ ʧʦʣʷʨʥʦʩʪʠ. 

ʇʦʣʥʘʷ ʤʘʨʢʠʨʦʚʢʘ ʥʝ ʩʦʜʝʨʞʠʪ ʩʚʝʜʝʥʠʡ ʦ ʤʘʨʢʝ ʩʚʘʨʦʯʥʦʡ ʧʨʦʚʦʣʦʢʠ, ʯʪʦ 

ʚʳʟʳʚʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʦʚʪʦʨʥʦʛʦ ʦʙʨʘʱʝʥʠʷ ʢ ʩʪʘʥʜʘʨʪʫ.  

ʆʙʳʯʥʦ ʧʨʦʠʟʚʦʜʠʪʝʣʠ ʵʣʝʢʪʨʦʜʦʚ ʠʩʧʦʣʴʟʫʶʪ ʩʦʢʨʘʱʝʥʥʫʶ ʤʘʨʢʠʨʦʚʢʫ. 

ʅʘʧʨʠʤʝʨ ʤʘʨʢʘ ʵʣʝʢʪʨʦʜʥʦʛʦ ʧʦʢʨʳʪʠʷ ʋʆʅʀ -13/45, ʤʘʨʢʘ ʩʚʘʨʦʯʥʦʡ 

ʧʨʦʚʦʣʦʢʠ ʉʚ - 08. 

ʋʩʣʦʚʥʦʝ ʦʙʦʟʥʘʯʝʥʠʝ ʜʦʣʞʥʦ ʙʳʪʴ ʫʢʘʟʘʥʦ ʥʘ ʵʪʠʢʝʪʢʘʭ ʠʣʠ ʚ ʤʘʨʢʠʨʦʚʢʝ 

ʢʦʨʦʙʦʢ, ʧʘʯʝʢ ʠ ʷʱʠʢʦʚ ʩ ʵʣʝʢʪʨʦʜʘʤʠ. 

ʊʘʣʠʮʘ 2 ï ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʵʣʝʢʪʨʦʜʦʚ ʧʦ ʨʦʜʫ ʠ ʧʦʣʷʨʥʦʩʪʠ ʪʦʢʘ 
ʈʝʢʦʤʝʥʜʫʝʤʘʷ 

ʧʦʣʷʨʥʦʩʪʴ 

ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ 

ʅʘʧʨʷʞʝʥʠʝ ʭʦʣʦʩʪʦʛʦ ʭʦʜʘ ʠʩʪʦʯʥʠʢʘ 

ʧʝʨʝʤʝʥʥʦʛʦ ʪʦʢʘ, ɺ ʆʙʦʟʥʘʯʝʥʠʝ 

ʥʦʤʠʥʘʣʴʥʳʝ ʧʨʝʜʝʣʴʥʳʝ ʦʪʢʣʦʥʝʥʠʷ 

ʆʙʨʘʪʥʘʷ - - - 

ʃʶʙʘʷ 

ʇʨʷʤʘʷ 

ʆʙʨʘʪʥʘʷ 

 

50 

 

Ñ5 

1 

2 

3 

ʃʶʙʘʷ 

ʇʨʷʤʘʷ 

ʆʙʨʘʪʥʘʷ 

 

70 

 

Ñ10 

4 

5 

6 

ʃʶʙʘʷ 

ʇʨʷʤʘʷ 

ʆʙʨʘʪʥʘʷ 

 

90 

 

Ñ5 

7 

8 

9 

ʐʠʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʧʦʣʫʯʠʣʠ ʩʣʝʜʫʶʱʠʝ ʵʣʝʢʪʨʦʜʳ, ʥʘʟʥʘʯʝʥʠʝ 

ʢʦʪʦʨʳʭ ʧʨʠʚʦʜʠʪʩʷ ʚ ʪʘʙʣʠʮʘʭ 3 ʠ 4.  

ʕʣʝʢʪʨʦʜʳ ʋʆʅʀ-13 ʜʘʶʪ ʚʳʩʦʢʦʝ ʢʘʯʝʩʪʚʦ ʤʝʪʘʣʣʘ ʰʚʘ ʠ ʧʨʠʤʝʥʷʶʪʩʷ ʜʣʷ 

ʩʚʘʨʢʠ ʦʪʚʝʪʩʪʚʝʥʥʳʭ ʰʚʦʚ ʠʟ ʢʦʥʩʪʨʫʢʮʠʦʥʥʳʭ ʩʪʘʣʝʡ. ʊʘʢʠʝ ʵʣʝʢʪʨʦʥʳ 

ʚʳʧʫʩʢʘʶʪʩʷ ʥʝʩʢʦʣʴʢʠʭ ʤʘʨʦʢ: ʋʆʅʀ-13/45, ʋʆʅʀ-13/55, ʋʆʅʀ-13/65 ʠ 

ʋʆʅʀ-13/85. ʎʠʬʨʳ ʧʦʩʣʝ ʯʝʨʪʳ ʦʟʥʘʯʘʶʪ ʧʦʣʫʯʘʝʤʳʡ ʧʨʝʜʝʣ ʧʨʦʯʥʦʩʪʠ 

ʤʝʪʘʣʣʘ ʰʚʘ (ʄʇʘ). ʉʚʘʨʢʫ ʤʦʞʥʦ ʧʨʦʠʟʚʦʜʠʪʴ ʧʨʠ ʣʶʙʦʤ ʧʦʣʦʞʝʥʠʠ ʰʚʘ, ʥʦ 

ʪʦʣʴʢʦ ʥʘ ʧʦʩʪʦʷʥʥʦʤ ʪʦʢʝ ʦʙʨʘʪʥʦʡ ʧʦʣʷʨʥʦʩʪʠ. ʕʪʠ ʵʣʝʢʪʨʦʜʳ ʧʨʠʤʝʥʷʶʪ ʚ 

ʟʘʚʦʜʩʢʠʭ ʠ ʤʦʥʪʘʞʥʳʭ ʫʩʣʦʚʠʷʭ. ʂʦʵʬʬʠʮʠʝʥʪ ʥʘʧʣʘʚʢʠ ʵʣʝʢʪʨʦʜʦʚ ʪʠʧʘ ʋʆʅʀ-

13 ʜʦʩʪʠʛʘʝʪ 9,5 ʛ/ɸĿʯ. 

ʊʘʙʣʠʮʘ 3 ï ʆʙʣʘʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʵʣʝʢʪʨʦʜʦʚ ʜʣʷ ʩʚʘʨʢʠ ʩʪʘʣʝʡ 
ʉʪʘʣʴ ʄʘʨʢʘ ʵʣʝʢʪʨʦʜʦʚ 

ʋʛʣʝʨʦʜʠʩʪʘʷ 

08, 10,20, ʉʪ2, ʉʪ3, ʉʪ3ɻ 

ɸʅʆ-4, ɸʅʆ-6ʄ, ɺʉʎ-4ɸ, ʄɿ-3, ʆɿʉ-4, ɸʅʆ-18, 

ɸʅʆ-23, ʋʆʅʀ-13/45, ʋʆʅʀ-13/55, ʀʊʉ-4ʉ, ʊʄʋ-

21ʋ, ʎʋ-5,ʎʋ-7, ʎʋ- 8, ʎʋ-6, ʊʄʋ-46, ʊʄʋ-50 

ʉʪ4, 15ʃ, 20ʃ, 25ʃ ʋʆʅʀ013/45, ʋʆʅʀ-13/55, ʀʊʉ-4ʉ, ɺʉʎ-4ɸ, ʎʋ-5, 

ʊʄʋ-21ʋ, ʎʋ-7, ʎʋ-8, ʊʄʋ-46, ʊʄʋ-50 

ʅʠʟʢʦʣʝʛʠʨʦʚʘʥʥʳʝ ʢʦʥʩʪʨʫʢʮʠʦʥʥʘʷ 

15ɻʉ, 16ɻʉ, 17ɻʉ, 14ɻʅ, 16ɻʅ, 

09ɻ2ʉ, 10ɻ2ʉ1, 14ʍɻʉ, 20ɻʉʃ, 

17ɻ1ʉ, 17ɻ1ʉʋ 

ɺʉʎ-4ɸ, ʎʋ-5, ʋʆʅʀ-13/55, ʊʄʋ-21ʋ, ʋ-7, ʎʋ-8, 

ʀʊʉ-4ʉ 

 

ɼʣʷ ʩʚʘʨʢʠ ʢʦʥʩʪʨʫʢʮʠʡ ʠʟ ʥʠʟʢʦʫʛʣʝʨʦʜʠʩʪʳʭ ʠ ʥʠʟʢʦʣʝʛʠʨʦʚʘʥʥʳʭ ʩʪʘʣʝʡ ʩ ʫʯʝʪʦʤ 

ʠʭ ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʤʘʨʢʠ ʵʣʝʢʪʨʦʜʦʚ, ʧʨʠʚʝʜʝʥʥʳʝ ʚ ʪʘʙʣʠʮʝ 4. 
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ʍʨʘʥʝʥʠʝ ʵʣʝʢʪʨʦʜʦʚ ʥʘ ʧʨʝʜʧʨʠʷʪʠʷʭ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ ʩʧʝʮʠʘʣʴʥʦ 

ʦʙʦʨʫʜʦʚʘʥʥʳʭ ʧʦʤʝʱʝʥʠʷʭ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ ʥʝ ʥʠʞʝ 15ʉ̄ ʠ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʚʣʘʞʥʦʩʪʠ ʥʝ ʙʦʣʝʝ 50%. ʕʣʝʢʪʨʦʜʳ ʩʣʝʜʫʝʪ ʭʨʘʥʠʪʴ ʥʘ ʩʪʝʣʣʘʞʘʭ ʨʘʟʜʝʣʴʥʦ ʧʦ 

ʤʘʨʢʘʤ ʠ ʧʘʨʪʠʷʤ. ʇʦʤʝʱʝʥʠʷ ʜʦʣʞʥʳ ʠʤʝʪʴ ʧʝʯʴ ʜʣʷ ʧʨʦʢʘʣʢʠ ʵʣʝʢʪʨʦʜʦʚ ʧʨʠ 

ʪʝʤʧʝʨʘʪʫʨʝ ʜʦ 450ʉ̄ ʠ ʩʫʰʠʣʴʥʳʡ ʰʢʘʬ ʩ ʪʝʤʧʝʨʘʪʫʨʦʡ ʜʦ 150ʉ̄ ʠ ʦʙʝʩʧʝʯʠʚʘʪʴ 

ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʵʣʝʢʪʨʦʜʘʭ. 

ʊʘʙʣʠʮʘ 4 ï ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʵʣʝʢʪʨʦʜʦʚ ʦʙʱʝʛʦ ʥʘʟʥʘʯʝʥʠʷ ʜʣʷ ʩʚʘʨʢʠ ʩʪʘʣʝʡ 

ʊʠʧ 

ʵʣʝʢʪ- 

ʨʦʜʘ 

ʄʘʨʢʘ 

ʵʣʝʢʪʨʦʜʘ 

ʄʘʨʢʘ 

ʩʚʘʨʦʯʥʦʡ 

ʧʨʦʚʦʣʦʢʠ 

ʈʦʜ ʪʦʢʘ ʠ 

ʧʦʣʷʨʥʦʩʪʴ 

ʇʦʣʦʞʝʥʠʝ 

ʩʚʘʨʢʠ 

ʂʦʵʬʬʠʮʠʝ

ʥʪ  

ʥʘʧʣʘʚʢʠ, 

ʛ/ɸÖʯ 

ʈʝʞʠʤ  

ʧʨʦʢʘʣʢʠ 

ʊʝʤʧʝ 

ʨʘʪʫʨʘ, 

Áʉ 

ɺʨʝʤʷ, 

ʤʠʥ 

1 2 3 4 5 6 7 8 

ʋʛʣʝʨʦʜʠʩʪʳʝ ʠ ʥʠʟʢʦʣʝʛʠʨʦʚʘʥʥʳʝ ʢʦʥʩʪʨʫʢʮʠʦʥʥʳʝ ʩʪʘʣʠ 

ʕ42 

ɸʅʆ-6ʄ 
ʉʚ-08, 

ʉʚ-08ɸ 

ʧʦʩʪʦʷʥʥʳʡ 

ʠ ʧʝʨʝʤʝʥ-

ʥʳʡ 

ʚʩʝ ʧʦʣʦ-

ʞʝʥʠʷ 
8,5 180-200 60 

ɸʅʆ-1 ʪʦ ʞʝ  ʥʠʞʥʝʝ 16 180-200 60 

ɺʉʎ-2 è ʧʦʩʪʦʷʥʥʳʡ 
ʚʩʝ ʧʦʣʦ-

ʞʝʥʠʷ 
10,5 120-160 60-90 

ɺʉʎ-4 è è ʪʦ ʞʝ 10 120-160 60 

ʕ42ɸ 

ʉʤ-11 è 

ʧʦʩʪʦʷʥʥʳʡ 

ʠ 

ʧʝʨʝʤʝʥʥʳʡ 

è 9,5-10,5 320-360 60-90 

ʋʇ-1/45 è  è 10 350-370 60 

ʋʇ-2/45 è  è 10 300-350 60 

ʆɿʉ-2 è ʧʦʩʪʦʷʥʥʳʡ è 8,5 250-300 60 

ʕ46 

ɸʅʆ-4 è 

ʧʦʩʪʦʷʥʥʳʡ 

ʠ ʧʝʨʝʤʝʥ-

ʥʳʡ 
è 7,5-8,3 180-200 60-90 

ʄʈ-3 è  è 8-8,5 150-180 60-90 

ʆɿʉ-4 è  è 8,5-9,2 270-300 20-30 

ɸʅʆ-18 è  è 8,7-9,5 180-200 60 

ɸʅʆ-24 
ʉʚ-08, 

ʉʚ-08ɸ 

ʧʦʩʪʦʷʥʥʳʡ ʠ 

ʧʝʨʝʤʝʥʥʳʡ 

ʚʩʝ 

ʧʦʣʦʞʝʥʠʷ 
8,5-9,5 120-200 60 

ʕ46 ɺʄ-9 ʪʦ ʞʝ  ʪʦ ʞʝ 8,5 180 60 

ʕ46ɸ ʋʆʅʀ-

13/45 
è ʧʦʩʪʦʷʥʥʳʡ è 7,5-9,5 350-400 

60-

120 

ʕ50ɸ 

ʋʆʅʀ-13/55 è è è 8,5-9,5 350-400 60-120 

ʉʂ2-50 è è è 9,5-10 400-420 60-90 

ɼʉʂ-50 è 
ʧʦʩʪʦʷʥʥʳʡ ʠ 

ʧʝʨʝʤʝʥʥʳʡ 
è 9,5-10 360-400 60-90 

ɸʅʆ-11    10 350 60 

ʂɼ-11 è  è 9-9,5 200-250 60-90 

ʆɿʉ-18 è ʧʦʩʪʦʷʥʥʳʡ è 9-9,5 250-300 60-90 

ʕ55 

ʋʆʅʀ-

13/55ʋ 
è 

ʧʦʩʪʦʷʥʥʳʡ ʠ 

ʧʝʨʝʤʝʥʥʳʡ 

ʛʦʨʠʟʦʥ-

ʪʘʣʴʥʳʝ ʠ  

ʚʝʨʪʠʢʘʣʴ-

ʥʳʝ ʩʪʳʢʠ 

9,5 350-400 
60-

120 
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ʇʨʦʜʦʣʞʝʥʠʝ ʪʘʙʣʠʮʳ 4 

1 2 3 4 5 6 7 8 

ʕ60 
ɺʉʌ-65ʋ è ʧʦʩʪʦʷʥʥʳʡ 

ʚʩʝ  

ʧʦʣʦʞʝʥʠʷ 
9-9,5 300-350 90-120 

ʕ60ɸ ʋʆʅʀ-13/65 è è ʪʦ ʞʝ 9 350-400 60-120 

ʕ70 ʃʂɿ-70 

è è 

ʥʠʞʥʝʝ 9,5 320-350 60 

ɸʅʇ-2 
ʚʩʝ  

ʧʦʣʦʞʝʥʠʷ 
9 420-450 90-120 

ʕ85 ʋʆʅʀ-13/85 è è ʪʦ ʞʝ 9,5 350-400 60-120 

ʊʝʧʣʦʫʩʪʦʡʯʠʚʳʝ ʩʪʘʣʠ 

ʕ09ʄ ʋʆʅʀ-

13/45ʄ 
ʉʚ-08ɸ ʧʦʩʪʦʷʥʥʳʡ 

ʚʩʝ  

ʧʦʣʦʞʝʥʠʷ 
9-10 300-350 60 

ʕ09ʄʍ 

ʋʆʅʀ-

13/45ʄʍ 
ʪʦ ʞʝ è ʪʦ ʞʝ 10,5 300-350 60 

ʆɿʉ-11 è 
ʧʦʩʪʦʷʥʥʳʡ ʠ 

ʧʝʨʝʤʝʥʥʳʡ 
è 8-9 300-350 60 

ʕ09ʍ1ʄ 
ʎʃ-30-63 ʉʚ-08ʍʄ ʧʦʩʪʦʷʥʥʳʡ 

ʥʠʞʥʝʝ ʠ  

ʚʝʨʪʠʢʘʣʴʥʦʝ 
10,4 350 60 

ʕ09ʍ1ʄʌ 
ʎʃ-20-63 

ʉʚ-

08ʍʄʌɸ 
è 

ʚʩʝ  

ʧʦʣʦʞʝʥʠʷ 
10,3 330-350 60 

ʕ10ʍɿ 

ʄ1ɹʌ 
ʎʃ-26ʄ-63 ʪʦ ʞʝ è ʪʦ ʞʝ 10,5 330-350 60 

 

ɼʣʷ ʢʘʞʜʳʭ ʤʘʨʢʠ ʵʣʝʢʪʨʦʜʦʚ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʩʚʦʷ ʪʝʤʧʝʨʘʪʫʨʘ ʧʨʦʢʘʣʢʠ, 

ʟʥʘʯʝʥʠʝ ʢʦʪʦʨʦʡ ʧʨʠʚʦʜʷʪʩʷ ʚ ʪʘʙʣʠʮʝ 4. ʇʨʦʢʘʣʢʘ ʵʣʝʢʪʨʦʜʦʚ ʤʦʞʝʪ 

ʧʨʦʠʟʚʦʜʠʪʴʩʷ ʥʝ ʙʦʣʝʝ ʪʨʝʭ ʨʘʟ. ɽʩʣʠ ʵʣʝʢʪʨʦʜʳ ʧʦʩʣʝ ʪʨʝʭ ʧʨʦʢʘʣʦʢ ʧʦʢʘʟʘʣʠ 

ʥʝʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʳʝ ʩʚʘʨʦʯʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ, ʪʦ ʧʨʠʤʝʥʝʥʠʝ ʠʭ ʜʣʷ 

ʩʚʘʨʦʯʥʳʭ ʨʘʙʦʪ ʥʝ ʜʦʧʫʩʢʘʝʪʩʷ. 

ʀʤʧʦʨʪʥʳʝ ʵʣʝʢʪʨʦʜʳ ʧʨʦʢʘʣʠʚʘʶʪ ʧʦ ʪʦʤʫ ʞʝ ʨʝʞʠʤʫ, ʯʪʦ ʠ ʦʪʝʯʝʩʪʚʝʥʥʳʝ 

ʩ ʘʥʘʣʦʛʠʯʥʳʤ ʪʠʧʦʤ ʧʦʢʨʳʪʠʷ. 

ʕʣʝʢʪʨʦʜʳ ʩ ʦʩʥʦʚʥʳʤ ʧʦʢʨʳʪʠʝʤ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʝ ʜʣʷ ʩʚʘʨʢʠ ʧʝʨʣʠʪʥʳʭ 

ʩʪʘʣʝʡ, ʩʣʝʜʫʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʪʝʯʝʥʠʝ 5 ʩʫʪʦʢ ʧʦʩʣʝ ʧʨʦʢʘʣʢʠ, ʦʩʪʘʣʴʥʳʝ 

ʵʣʝʢʪʨʦʜʳ ï ʚ ʪʝʯʝʥʠʝ 15 ʩʫʪʦʢ, ʝʩʣʠ ʠʭ ʭʨʘʥʷʪ ʥʘ ʩʢʣʘʜʝ ʩ ʩʦʙʣʶʜʝʥʠʝʤ 

ʪʨʝʙʦʚʘʥʠʡ. ʇʦ ʠʩʪʝʯʝʥʠʠ ʫʢʘʟʘʥʥʦʛʦ ʩʨʦʢʘ ʵʣʝʢʪʨʦʜʳ ʧʝʨʝʜ ʧʨʠʤʝʥʝʥʠʝʤ 

ʥʝʦʙʭʦʜʠʤʦ ʚʥʦʚʴ ʧʨʦʢʘʣʠʪʴ. ɺ ʩʣʫʯʘʝ ʭʨʘʥʝʥʠʷ ʵʣʝʢʪʨʦʜʦʚ ʚ ʩʫʰʠʣʴʥʦʤ ʰʢʘʬʫ 

ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 100 ï 600̄ ʉ ʩʨʦʢ ʠʭ ʛʦʜʥʦʩʪʠ ʥʝ ʦʛʨʘʥʠʯʠʚʘʝʪʩʷ.  

ɼʠʘʤʝʪʨ ʵʣʝʢʪʨʦʜʘ d  ɻʚʳʙʠʨʘʶʪ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʦʣʱʠʥʳ ʩʚʘʨʠʚʘʝʤʦʛʦ 

ʤʝʪʘʣʣʘ, ʧʦʣʦʞʝʥʠʷ ʰʚʘ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ ʠ ʢʘʪʝʪʘ ʰʚʘ. ʇʨʠ ʩʚʘʨʢʝ ʥʠʞʥʠʭ ʰʚʦʚ 

ʜʠʘʤʝʪʨ ʵʣʝʢʪʨʦʜʘ ʤʦʞʥʦ ʧʨʠʥʠʤʘʪʴ ʠʟ ʩʣʝʜʫʶʱʠʭ ʩʦʦʪʥʦʰʝʥʠʡ: 

ʊʦʣʱʠʥʘ ʤʝʪʘʣʣʘ, ʤʤ    1 ï 2  3 ï 5  5 ï 10  12 ï 24 30 ï 60 

ɼʠʘʤʝʪʨ ʵʣʝʢʪʨʦʜʘ, ʤʤ  2     3 ï 4    4 ï 5     5 ï 6    5 ï 8 

ʅʝʟʘʚʠʩʠʤʦ ʦʪ ʪʦʣʱʠʥʳ ʤʘʪʝʨʠʘʣʘ ʜʠʘʤʝʪʨ ʵʣʝʢʪʨʦʜʘ ʜʦʣʞʝʥ ʙʳʪʴ ʥʝ ʙʦʣʝʝ 12 ʤʤ. 

ʇʨʠ ʩʚʘʨʢʝ ʚʝʨʪʠʢʘʣʴʥʳʭ ʰʚʦʚ ʥʝ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʵʣʝʢʪʨʦʜʳ 

ʜʠʘʤʝʪʨʦʤ ʙʦʣʝʝ 5 ʤʤ, ʘ ʧʦʪʦʣʦʯʥʳʭ ʰʚʦʚ ï ʜʠʘʤʝʪʨʦʤ ʙʦʣʝʝ 4 ʤʤ, ʪʘʢ ʢʘʢ ʧʨʠ 

ʵʪʦʤ ʣʝʛʯʝ ʧʨʝʜʫʧʨʝʜʠʪʴ ʚʳʪʝʢʘʥʠʝ ʞʠʜʢʦʛʦ ʤʝʪʘʣʣʘ ʠ ʰʣʘʢʘ ʠʟ ʩʚʘʨʦʯʥʦʡ ʚʘʥʥʳ. 

ʇʨʠ ʩʚʘʨʢʝ ʤʥʦʛʦʩʣʦʡʥʳʭ ʰʚʦʚ ʜʣʷ ʣʫʯʰʝʛʦ ʧʨʦʚʘʨʘ ʦʩʥʦʚʳ ʰʚʘ ʧʝʨʚʳʡ ʰʦʚ 

ʩʚʘʨʠʚʘʶʪ ʵʣʝʢʪʨʦʜʦʤ ʜʠʘʤʝʪʨʦʤ 3 ï 4 ʤʤ, ʘ ʧʦʩʣʝʜʫʶʱʠʝ ï ʵʣʝʢʪʨʦʜʘʤʠ 

ʙʦʣʴʰʝʛʦ ʜʠʘʤʝʪʨʘ. ɺ ʧʨʦʮʝʩʩʝ ʩʚʘʨʢʠ ʥʝʦʙʭʦʜʠʤʦ ʧʦʜʜʝʨʞʠʚʘʪʴ ʦʧʨʝʜʝʣʝʥʥʫʶ 
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ʜʣʠʥʫ ʜʫʛʠ, ʢʦʪʦʨʘʷ ʟʘʚʠʩʠʪ ʦʪ ʪʠʧʘ ʠ ʤʘʨʢʠ ʵʣʝʢʪʨʦʜʘ ʠ ʦʪ ʧʦʣʦʞʝʥʠʷ ʰʚʘ ʚ 

ʧʨʦʩʪʨʘʥʩʪʚʝ. ɼʣʠʥʘ ʜʫʛʠ ʜʦʣʞʥʘ ʙʳʪʴ ʚ ʧʨʝʜʝʣʘʭ (0,5 ï 1,1)d .ɻ 

ɼʫʛʫ, ʜʣʠʥʘ ʢʦʪʦʨʦʡ ʙʦʣʴʰʝ ʜʠʘʤʝʪʨʘ ʵʣʝʢʪʨʦʜʘ, ʥʘʟʳʚʘʶʪ ʜʣʠʥʥʦʡ. ʏʨʝʟʤʝʨʥʦʝ 

ʫʚʝʣʠʯʝʥʠʝ ʜʣʠʥʳ ʜʫʛʠ ʩʥʠʞʘʝʪ ʫʩʪʦʡʯʠʚʦʩʪʴ ʝʝ ʛʦʨʝʥʠʷ, ʫʤʝʥʴʰʘʝʪ ʛʣʫʙʠʥʫ 

ʧʨʦʧʣʘʚʣʝʥʠʷ, ʧʦʚʳʰʘʝʪ ʯʘʩʪʦʪʫ ʦʙʨʳʚʘ ʜʫʛʠ ʧʨʠ ʩʚʘʨʢʝ, ʫʚʝʣʠʯʠʚʘʝʪ ʧʦʪʝʨʠ (ʫʛʘʨ, 

ʨʘʟʙʨʳʟʛʠʚʘʥʠʝ), ʫʭʫʜʰʘʝʪ ʨʘʚʥʦʤʝʨʥʦʩʪʴ ʩʚʘʨʥʦʛʦ ʰʚʘ, ʩʧʦʩʦʙʩʪʚʫʝʪ ʙʦʣʝʝ 

ʠʥʪʝʥʩʠʚʥʦʤʫ ʦʢʠʩʣʝʥʠʶ ʠ ʘʟʦʪʠʨʦʚʘʥʠʶ ʨʘʩʧʣʘʚʣʷʝʤʦʛʦ ʤʝʪʘʣʣʘ, ʘ ʧʨʠ ʩʚʘʨʢʝ 

ʧʦʢʨʳʪʳʤʠ ʵʣʝʢʪʨʦʜʘʤʠ ʦʩʥʦʚʥʦʛʦ ʪʠʧʘ ʧʨʠʚʦʜʠʪ ʢ ʧʦʨʠʩʪʦʩʪʠ ʤʝʪʘʣʣʘ. 

ʉʠʣʘ ʩʚʘʨʦʯʥʦʛʦ ʪʦʢʘ ʚ ʦʩʥʦʚʥʦʤ ʟʘʚʠʩʠʪ ʦʪ ʜʠʘʤʝʪʨʘ ʵʣʝʢʪʨʦʜʘ, ʭʠʤʠʯʝʩʢʦʛʦ 

ʩʦʩʪʘʚʘ ʠ ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʠ ʩʚʘʨʠʚʘʝʤʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʩʦʩʪʘʚʘ ʧʦʢʨʳʪʠʷ, 

ʧʦʣʦʞʝʥʠʷ ʰʚʘ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ, ʩʢʦʨʦʩʪʠ ʩʚʘʨʢʠ ʠ ʜʨʫʛʠʭ ʬʘʢʪʦʨʦʚ. 

ɼʣʷ ʥʠʞʥʝʛʦ ʰʚʘ ʩʠʣʫ ʩʚʘʨʦʯʥʦʛʦ ʪʦʢʘ, ɸ, ʦʧʨʝʜʝʣʷʶʪ ʧʦ ʬʦʨʤʫʣʝ: 

Jʩʚ = Kd ,ɻ      (8) 

ʛʜʝ ʂ ï ʢʦʵʬʬʠʮʠʝʥʪ ʧʣʦʪʥʦʩʪʠ ʪʦʢʘ (ʜʣʷ ʤʝʪʘʣʣʠʯʝʩʢʠʭ ʵʣʝʢʪʨʦʜʦʚ ʂ ʨʘʚʝʥ 40 ï 

55 ɸ/ʤʤ). 

ʄʝʥʴʰʠʝ ʟʥʘʯʝʥʠʷ ʂ ʨʝʢʦʤʝʥʜʫʶʪ ʜʣʷ ʩʚʘʨʢʠ ʣʝʛʠʨʦʚʘʥʥʳʭ ʩʪʘʣʝʡ, 

ʦʙʣʘʜʘʶʱʠʭ ʤʘʣʳʤ ʢʦʵʬʬʠʮʠʝʥʪʦʤ ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʠ, ʪʘʢ ʢʘʢ ʧʨʠ ʙʦʣʴʰʦʤ ʪʦʢʝ 

ʚʦʟʤʦʞʝʥ ʧʝʨʝʛʨʝʚ ʤʝʪʘʣʣʘ. ʉ ʫʚʝʣʠʯʝʥʠʝʤ ʪʦʢʘ ʚʦʟʨʘʩʪʘʝʪ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ, 

ʦʜʥʘʢʦ ʧʨʠ ʯʨʝʟʤʝʨʥʦʤ ʪʦʢʝ ʵʣʝʢʪʨʦʜ ʙʳʩʪʨʦ ʧʝʨʝʛʨʝʚʘʝʪʩʷ ʚʳʰʝ ʜʦʧʫʩʪʠʤʦʛʦ 

ʧʨʝʜʝʣʘ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʩʥʠʞʝʥʠʶ ʢʘʯʝʩʪʚʘ ʰʚʘ, ʧʦʚʳʰʝʥʥʦʤʫ ʨʘʟʙʨʳʟʛʠʚʘʥʠʶ 

ʤʝʪʘʣʣʘ, ʦʩʳʧʘʥʠʶ ʧʦʢʨʳʪʠʷ. ʇʨʠ ʥʝʜʦʩʪʘʪʦʯʥʦʤ ʪʦʢʝ ʜʫʛʘ ʥʝʫʩʪʦʡʯʠʚʘ, ʯʘʩʪʦ 

ʦʙʨʳʚʘʝʪʩʷ, ʚ ʰʚʝ ʤʦʛʫʪ ʙʳʪʴ ʥʝʧʨʦʚʘʨʳ. 

ʇʨʠ ʦʪʩʫʪʩʪʚʠʠ ʧʦʣʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʦ ʪʝʭʥʦʣʦʛʠʠ ʩʚʘʨʢʠ ʜʣʷ ʵʣʝʢʪʨʦʜʘ 

ʜʠʘʤʝʪʨʦʤ 3 ï 6 ʤʤ ʩʠʣʫ ʩʚʘʨʦʯʥʦʛʦ ʪʦʢʘ ʤʦʞʥʦ ʨʘʩʩʯʠʪʘʪʴ ʧʦ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ 

ʧʦʣʫʯʝʥʥʦʡ ʬʦʨʤʫʣʝ ʘʢʘʜʝʤʠʢʘ ʂ. ʂ. ʍʨʝʥʦʚʘ: 

Jʩʚ = (20 + 6d )ɻd .ɻ     (9) 

ɼʣʷ ʵʣʝʢʪʨʦʜʦʚ ʜʠʘʤʝʪʨʦʤ ʤʝʥʝʝ 3 ʤʤ ʧʨʠʥʠʤʘʶʪ Iʩʚ = 30d .ɻ 

ʇʨʠ ʪʦʣʱʠʥʝ ʩʚʘʨʠʚʘʝʤʳʭ ʵʣʝʤʝʥʪʦʚ ʤʝʥʝʝ 1,5d ,ɻ ʩʠʣʫ ʩʚʘʨʦʯʥʦʛʦ ʪʦʢʘ 

ʫʤʝʥʴʰʘʶʪ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʨʘʩʯʝʪʥʦʡ ʥʘ 10 ï 15%, ʧʨʠ ʪʦʣʱʠʥʝ ʙʦʣʝʝ 3d  ɻï 

ʫʚʝʣʠʯʠʚʘʶʪ ʥʘ 10 ï 15%. 

ʇʨʠ ʩʚʘʨʢʝ ʚʝʨʪʠʢʘʣʴʥʳʭ ʰʚʦʚ Jʩʚ ʫʤʝʥʴʰʘʶʪ ʥʘ 10 ï 15% ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʩʠʣʦʡ ʪʦʢʘ, ʚʳʙʨʘʥʥʦʡ ʩʚʘʨʢʠ ʚ ʥʠʞʥʝʤ ʧʦʣʦʞʝʥʠʠ, ʘ ʧʨʠ ʩʚʘʨʢʝ ʧʦʪʦʣʦʯʥʳʭ 

ʰʚʦʚ ï ʥʘ 15 ï 20%. 

ʈʦʜ ʠ ʧʦʣʷʨʥʦʩʪʴ ʪʦʢʘ ʚʳʙʠʨʘʶʪ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ 

ʩʚʘʨʠʚʘʝʤʦʛʦ ʤʝʪʘʣʣʘ ʠ ʤʘʨʢʠ ʵʣʝʢʪʨʦʜʦʚ. ʇʨʠ ʩʚʘʨʢʝ ʧʦʩʪʦʷʥʥʳʤ ʪʦʢʦʤ ʧʨʷʤʦʡ 

ʧʦʣʷʨʥʦʩʪʠ ʙʦʣʴʰʝ ʪʝʧʣʦʪʳ ʚʳʜʝʣʷʝʪʩʷ ʥʘ ʜʝʪʘʣʠ. ʇʦʵʪʦʤʫ ʚʳʩʦʢʦʫʛʣʝʨʦʜʠʩʪʳʝ 

ʠ ʚʳʩʦʢʦʣʝʛʠʨʦʚʘʥʥʳʝ ʩʪʘʣʠ ʨʝʢʦʤʝʥʜʫʶʪ ʩʚʘʨʠʚʘʪʴ ʪʦʢʦʤ ʦʙʨʘʪʥʦʡ ʧʦʣʷʨʥʦʩʪʠ. 

ʆʙʨʘʪʥʫʶ ʧʦʣʷʨʥʦʩʪʴ ʧʨʠʤʝʥʷʶʪ ʪʘʢʞʝ ʧʨʠ ʩʚʘʨʢʝ ʪʦʥʢʠʭ ʜʝʪʘʣʝʡ ʜʣʷ 

ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʧʨʦʞʦʛʘ ʠ ʧʨʠ ʩʚʘʨʢʝ ʵʣʝʢʪʨʦʜʘʤʠ ʩ ʦʩʥʦʚʥʳʤ ʧʦʢʨʳʪʠʝʤ. ɽʩʣʠ 

ʵʣʝʢʪʨʦʜʳ ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʩʚʘʨʢʠ ʧʦʩʪʦʷʥʥʳʤ ʠ ʧʝʨʝʤʝʥʥʳʤ ʪʦʢʦʤ, 

ʧʨʝʜʧʦʯʪʝʥʠʝ ʩʣʝʜʫʝʪ ʦʪʜʘʪʴ ʧʝʨʝʤʝʥʥʦʤʫ, ʪʘʢ ʢʘʢ ʵʪʦ ʵʢʦʥʦʤʠʯʥʝʝ. 

ʆʧʪʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʩʠʣʳ ʩʚʘʨʦʯʥʦʛʦ ʪʦʢʘ ʩʚʷʟʘʥʦ ʪʘʢʞʝ ʩʦ ʩʢʦʨʦʩʪʴʶ 

ʧʝʨʝʤʝʱʝʥʠʷ ʵʣʝʢʪʨʦʜʘ. ʉ ʫʚʝʣʠʯʝʥʠʝʤ ʩʢʦʨʦʩʪʠ ʧʝʨʝʤʝʱʝʥʠʷ ʵʣʝʢʪʨʦʜʘ ʠ ʩ 

ʫʤʝʥʴʰʝʥʠʝʤ ʝʛʦ ʨʘʙʦʯʝʡ ʜʣʠʥʳ ʤʦʞʥʦ ʧʦʚʳʰʘʪʴ ʩʠʣʫ ʩʚʘʨʦʯʥʦʛʦ ʪʦʢʘ. 

ʄʘʢʩʠʤʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʩʚʘʨʦʯʥʦʛʦ ʪʦʢʘ, ʧʦʣʫʯʝʥʥʳʝ ʨʘʩʯʝʪʦʤ, ʫʪʦʯʥʷʶʪ ʜʣʷ 
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ʢʘʯʝʩʪʚʝʥʥʳʭ ʵʣʝʢʪʨʦʜʦʚ ʧʦ ʜʘʥʥʳʤ ʧʘʩʧʦʨʪʘ. 

ʇʨʠ ʩʚʘʨʢʝ ʟʘʛʦʪʦʚʦʢ ʥʝʦʜʠʥʘʢʦʚʦʡ ʪʦʣʱʠʥʳ ʜʠʘʤʝʪʨ ʵʣʝʢʪʨʦʜʘ ʠ ʩʠʣʫ 

ʩʚʘʨʦʯʥʦʛʦ ʪʦʢʘ ʧʦʜʙʠʨʘʶʪ ʧʦ ʥʠʞʥʠʤ ʧʨʝʜʝʣʴʥʳʤ ʟʥʘʯʝʥʠʷʤ, ʨʝʢʦʤʝʥʜʫʝʤʳʤ ʜʣʷ 

ʟʘʛʦʪʦʚʦʢ ʙʦʣʴʰʝʡ ʪʦʣʱʠʥʳ. ɺ ʪʘʢʠʭ ʫʩʣʦʚʠʷʭ ʩʚʘʨʦʯʥʫʶ ʜʫʛʫ ʥʘʧʨʘʚʣʷʶʪ ʥʘ 

ʵʣʝʤʝʥʪ ʩʦʝʜʠʥʝʥʠʷ ʙʦʣʴʰʝʡ ʪʦʣʱʠʥʳ. ɺʳʙʦʨ ʨʘʙʦʯʝʛʦ ʥʘʧʨʷʞʝʥʠʷ ʜʫʛʠ. ʉʢʦʨʦʩʪʴ 

ʩʚʘʨʢʠ ʠ ʥʘʧʨʷʞʝʥʠʝ ʜʫʛʠ ʧʨʠ ʈɼʉ, ʢʘʢ ʧʨʘʚʠʣʦ, ʥʝ ʨʝʛʣʘʤʝʥʪʠʨʦʚʘʥʳ. ʕʪʠ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʫʩʪʘʥʘʚʣʠʚʘʝʪ ʩʘʤ ʩʚʘʨʱʠʢ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʠʜʘ ʩʚʘʨʥʦʛʦ 

ʩʦʝʜʠʥʝʥʠʷ, ʩʚʘʨʠʚʘʝʤʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʤʘʨʢʠ ʵʣʝʢʪʨʦʜʘ, ʧʦʣʦʞʝʥʠʷ ʰʚʘ ʚ 

ʧʨʦʩʪʨʘʥʩʪʚʝ. 

ʈʘʙʦʯʝʝ ʥʘʧʨʷʞʝʥʠʝ ʜʫʛʠ Up ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʜʣʠʥʳ ʜʫʛʠ lʜ ʦʧʨʝʜʝʣʷʶʪ ʧʦ 

ʬʦʨʤʫʣʝ: 

Up = Uʘ.ʢ + Uʜlʜ,      (10) 

ʛʜʝ Uʘ.ʢ ï ʧʘʜʝʥʠʝ ʥʘʧʨʷʞʝʥʠʷ ʥʘ ʘʥʦʜʝ ʠ ʢʘʪʦʜʝ, ʚʥʝ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʜʣʠʥʳ ʜʫʛʠ 

ʨʘʚʥʦʝ 10 ï 12 ɺ;  

Uʜ ï ʧʘʜʝʥʠʝ, ʥʘʧʨʷʞʝʥʠʷ ʧʦ ʜʣʠʥʝ ʜʫʛʠ, ʨʘʚʥʦʝ 2 ï 3 ɺ/ʤʤ. 

ʅʘʧʨʷʞʝʥʠʝ ʜʫʛʠ ʠʟʤʝʥʷʝʪʩʷ ʚ ʩʨʘʚʥʠʪʝʣʴʥʦ ʫʟʢʠʭ ʧʨʝʜʝʣʘʭ ï ʦʪ 16 ʜʦ 30 ɺ. 

ʆʧʨʝʜʝʣʝʥʠʝ ʚʨʝʤʝʥʠ ʠ ʩʢʦʨʦʩʪʠ ʩʚʘʨʢʠ.  

ʂʦʣʠʯʝʩʪʚʦ ʥʘʧʣʘʚʣʝʥʥʦʛʦ ʤʝʪʘʣʣʘ, Qʥ, ʛ, 

Qʥ = FĀLĀɟ,      (11) 

ʛʜʝ F ï ʧʣʦʱʘʜʴ ʧʦʧʝʨʝʯʥʦʛʦ ʩʝʯʝʥʠʷ ʰʚʘ, ʤʤ2;  

L ï ʜʣʠʥʘ ʰʚʘ ʤʤ;  

ɟ ï ʧʣʦʪʥʦʩʪʴ ʥʘʧʣʘʚʣʝʥʥʦʛʦ ʤʝʪʘʣʣʘ, ʛ/ʤʤ3. 

ʂʦʣʠʯʝʩʪʚʦ ʨʘʩʧʣʘʚʣʝʥʥʦʛʦ ʤʝʪʘʣʣʘ, ʛ, 

Qʨ = Qʥ(1 + ʂʧ),      (12) 

ʛʜʝ ʂʧ ï ʢʦʵʬʬʠʮʠʝʥʪ ʧʦʪʝʨʴ ʥʘ ʫʛʘʨ, ʨʘʟʙʨʳʟʛʠʚʘʥʠʝ ʠ ʦʛʘʨʢʠ ʵʣʝʢʪʨʦʜʦʚ, ʂʧ = 

0,15 ï 0,40. 

ʆʩʥʦʚʥʦʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʝ ʚʨʝʤʷ ʛʦʨʝʥʠʷ ʜʫʛʠ, ʯ, 

to = Qʨ /(JʩʚĀʂʥ),      (13) 

ʛʜʝ ʂʥ ï ʢʦʵʬʬʠʮʠʝʥʪ ʥʘʧʣʘʚʢʠ, ʛ/(ɸĀʯ), ʜʣʷ ʢʘʯʝʩʪʚʝʥʥʳʭ ʵʣʝʢʪʨʦʜʦʚ 10...12 

ʛ/(ɸĀʯ), ʜʣʷ ʩʪʘʙʠʣʠʟʠʨʫʶʱʠʭ ï 8 ʛ/(ɸĀʯ). 

ʉʢʦʨʦʩʪʴ ʩʚʘʨʢʠ, ʤ/ʯ, ʨʘʩʩʯʠʪʳʚʘʶʪ ʧʦ ʬʦʨʤʫʣʝ: 

Vʩʚ = L/tʦ,       (14) 

ʛʜʝ L ï ʜʣʠʥʘ ʰʚʘ, ʤ. 

ʆʧʨʝʜʝʣʝʥʠʝ ʨʘʩʭʦʜʘ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ:  

ʈɻ = UʨĀJʩʚĀtʦ/(ɖʠ.ʧĀ103) + Nx.x(T - to),   (15) 

ʛʜʝ ʈɻ ï ʨʘʩʭʦʜ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ, ʢɺʪĀʯ, 

ɖʠ.ʧ ï ʢʦʵʬʬʠʮʠʝʥʪ ʧʦʣʝʟʥʦʛʦ ʜʝʡʩʪʚʠʷ ʠʩʪʦʯʥʠʢʘ ʧʠʪʘʥʠʷ, ʜʣʷ 

ʪʨʘʥʩʬʦʨʤʘʪʦʨʦʚ 0,8 ï 0,85, ʜʣʷ ʛʝʥʝʨʘʪʦʨʦʚ 0,3 ï 0,6;  

Nx.x ï ʤʦʱʥʦʩʪʴ ʭʦʣʦʩʪʦʛʦ ʭʦʜʘ ʠʩʪʦʯʥʠʢʘ ʧʠʪʘʥʠʷ, ʢɺʪ, ʜʣʷ ʪʨʘʥʩʬʦʨʤʘʪʦʨʦʚ 

0,2 ï 0,4 ʢɺʪ, ʜʣʷ ʛʝʥʝʨʘʪʦʨʦʚ 2 ï 3 ʢɺʪ;  

ʊ ï ʧʦʣʥʦʝ ʚʨʝʤʷ ʨʘʙʦʪʳ ʠʩʪʦʯʥʠʢʘ ʧʠʪʘʥʠʷ, ʯ. 

ɺ ʩʨʝʜʥʝʤ ʨʘʩʭʦʜ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʥʘ 1 ʢʛ ʥʘʧʣʘʚʣʝʥʥʦʛʦ ʤʝʪʘʣʣʘ ʧʨʠ ʨʫʯʥʦʡ 

ʜʫʛʦʚʦʡ ʩʚʘʨʢʝ ʩʦʩʪʘʚʣʷʝʪ: ʥʘ ʧʝʨʝʤʝʥʥʦʤ ʪʦʢʝ: 3,5 ï 4,5 ʢɺʪĀʯ ʥʘ ʧʦʩʪʦʷʥʥʦʤ ʪʦʢʝ 

7 ï 8 ʢɺʪĀʯ. 
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1.8 ʋʩʣʦʚʥʳʝ ʦʙʦʟʥʘʯʝʥʠʷ ʰʚʦʚ ʩʚʘʨʥʳʭ ʩʦʝʜʠʥʝʥʠʡ ʥʘ ʯʝʨʪʝʞʘʭ 

ʅʘ ʯʝʨʪʝʞʘʭ ʩʚʘʨʥʳʭ ʠʟʜʝʣʠʡ ʧʨʠʤʝʥʷʝʪʩʷ ʩʠʩʪʝʤʘ ʫʩʣʦʚʥʦʛʦ ʠʟʦʙʨʘʞʝʥʠʷ ʠ 

ʦʙʦʟʥʘʯʝʥʠʷ ʰʚʦʚ ʩʚʘʨʥʳʭ ʩʦʝʜʠʥʝʥʠʡ ʧʦ ɻʆʉʊ 2.312-72. 

ɺ ʧʣʘʥʘʭ ʠ ʙʦʢʦʚʳʭ ʚʠʜʘʭ ʯʝʨʪʝʞʘ ʤʝʩʪʦ ʚʠʜʠʤʦʛʦ ʰʚʘ ʠʟʦʙʨʘʞʘʶʪ ʩʧʣʦʰʥʦʡ 

ʣʠʥʠʝʡ, ʘ ʥʝʚʠʜʠʤʦʛʦ ï ʧʫʥʢʪʠʨʥʦʡ ʣʠʥʠʝʡ. ɺ ʧʦʧʝʨʝʯʥʳʭ ʩʝʯʝʥʠʷʭ ʛʨʘʥʠʮʳ ʰʚʘ 

ʠʟʦʙʨʘʞʘʶʪ ʩʧʣʦʰʥʳʤʠ ʧʦʣʫʞʠʨʥʳʤʠ ʣʠʥʠʷʤʠ, ʘ ʢʨʦʤʢʠ ʩʚʘʨʠʚʘʝʤʳʭ ʯʘʩʪʝʡ ï 

ʩʧʣʦʰʥʳʤʠ ʪʦʥʢʠʤʠ ʣʠʥʠʷʤʠ. ʆʙʦʟʥʘʯʝʥʠʝ ʰʚʘ ʦʪʤʝʯʘʝʪʩʷ ʚʳʥʦʩʢʦʡ (ʩʤ. 

ʨʠʩʫʥʦʢ 16), ʩʦʩʪʦʷʱʝʡ ʠʟ ʥʘʢʣʦʥʥʦʡ ʣʠʥʠʠ ʠ ʧʦʣʢʠ. ʅʘʢʣʦʥʥʘʷ ʣʠʥʠʷ 

ʟʘʢʘʥʯʠʚʘʝʪʩʷ ʦʜʥʦʩʪʦʨʦʥʥʝʡ ʩʪʨʝʣʢʦʡ ʥʘ ʤʝʩʪʝ ʰʚʘ. 

 
ʈʠʩʫʥʦʢ 16. ʋʩʣʦʚʥʦʝ ʦʙʦʟʥʘʯʝʥʠʝ ʩʪʘʥʜʘʨʪʥʳʭ ʩʚʘʨʥʳʭ ʩʦʝʜʠʥʝʥʠʡ ʧʦ 

ɻʆʉʊ 2.312-72 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʰʚʘ ʧʨʦʩʪʘʚʣʷʝʪʩʷ ʠʣʠ ʥʘʜ ʧʦʣʢʦʡ (ʢʦʛʜʘ ʦʜʥʦʩʪʦʨʦʥʥʝʡ 

ʩʪʨʝʣʢʦʡ ʫʢʘʟʘʥʘ ʣʠʮʝʚʘʷ ʩʪʦʨʦʥʘ ʰʚʘ), ʠʣʠ ʧʦʜ ʧʦʣʢʦʡ (ʢʦʛʜʘ ʫʢʘʟʘʥʘ ʦʙʨʘʪʥʘʷ 

ʩʪʦʨʦʥʘ ʰʚʘ) ʠ ʩʦʩʪʦʠʪ ʠʟ ʩʣʝʜʫʶʱʠʭ ʵʣʝʤʝʥʪʦʚ (ʪʘʙʣʠʮʘ5): 

1. ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʝ ʟʥʘʢʠ ʰʚʘ ʧʦ ʟʘʤʢʥʫʪʦʡ ʣʠʥʠʠ ʠ ʰʦʚ ʧʨʠ ʤʦʥʪʘʞʝ (    ,  ) 

2. ʦʙʦʟʥʘʯʝʥʠʷ ʩʪʘʥʜʘʨʪʘ ʥʘ ʪʠʧʳ ʠ ʢʦʥʩʪʨʫʢʪʠʚʥʳʝ ʵʣʝʤʝʥʪʳ ʰʚʦʚ ʩʚʘʨʥʳʭ 

ʩʦʝʜʠʥʝʥʠʡ ï ɻʆʉʊ 5264-80; 

3. ʙʫʢʚʝʥʥʦ-ʮʠʬʨʦʚʦʛʦ ʦʙʦʟʥʘʯʝʥʠʷ ʰʚʘ ʧʦ ʩʪʘʥʜʘʨʪʫ ʥʘ ʪʠʧʳ ʠ 

ʢʦʥʩʪʨʫʢʪʠʚʥʳʝ ʵʣʝʤʝʥʪʳ ʰʚʦʚ ʩʚʘʨʥʳʭ ʩʦʝʜʠʥʝʥʠʡ; 

4 ʫʩʣʦʚʥʦʛʦ ʦʙʦʟʥʘʯʝʥʠʷ ʩʧʦʩʦʙʘ ʩʚʘʨʢʠ ʧʦ ʩʪʘʥʜʘʨʪʫ ʥʘ ʪʠʧʳ ʠ 

ʢʦʥʩʪʨʫʢʪʠʚʥʳʝ ʵʣʝʤʝʥʪʳ ʰʚʦʚ ʩʚʘʨʥʳʭ ʩʦʝʜʠʥʝʥʠʡ (ʠʥʦʛʜʘ ʥʝ ʫʢʘʟʳʚʘʝʪʩʷ); 

5. ʟʥʘʢ   ʠ ʨʘʟʤʝʨ ʢʘʪʝʪʘ ʩʦʛʣʘʩʥʦ ʩʪʘʥʜʘʨʪʫ, ʥʘ ʪʠʧʳ ʠ ʢʦʥʩʪʨʫʢʪʠʚʥʳʝ 

ʵʣʝʤʝʥʪʳ ʰʚʦʚ ʩʚʘʨʥʳʭ ʩʦʝʜʠʥʝʥʠʡ (ʪʦʣʴʢʦ ʜʣʷ ʰʚʦʚ ʫʛʣʦʚʳʭ, ʪʘʚʨʦʚʳʭ ʠ 

ʥʘʭʣʝʩʪʦʯʥʳʭ ʩʦʝʜʠʥʝʥʠʡ); 

6. ʜʣʷ ʧʨʝʨʳʚʠʩʪʦʛʦ ʰʚʘ, ʜʣʷ ʦʜʠʥʦʯʥʦʡ ʩʚʘʨʥʦʡ ʪʦʯʢʠ, ʜʣʷ ʰʚʘ ʢʦʥʪʘʢʪʥʦʡ 

ʪʦʯʝʯʥʦʡ ʵʣʝʢʪʨʦʩʚʘʨʢʠ ʠʣʠ ʵʣʝʢʪʨʦʟʘʢʣʝʧʦʯʥʦʛʦ, ʜʣʷ ʰʚʘ ʢʦʥʪʘʢʪʥʦʡ ʨʦʣʠʢʦʚʦʡ 

ʵʣʝʢʪʨʦʩʚʘʨʢʠ, ʜʣʷ ʧʨʝʨʳʚʠʩʪʦʛʦ ʰʚʘ ʢʦʥʪʘʢʪʥʦʡ ʨʦʣʠʢʦʚʦʡ ʵʣʝʢʪʨʦʩʚʘʨʢʠ, ʚ 

ʦʩʪʘʣʴʥʳʭ ʩʣʫʯʘʷʭ ʥʝ ʫʢʘʟʳʚʘʶʪʩʷ. 

7. ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʭ ʟʥʘʢʦʚ (ʪʘʙʣʠʮʘ 6). 

ɺʩʧʦʤʦʛʘʪʝʣʴʥʳʤʠ ʟʥʘʢʘʤʠ ʦʙʦʟʥʘʯʘʶʪʩʷ ʦʩʦʙʳʝ ʫʩʣʦʚʠʷ ʚʳʧʦʣʥʝʥʠʷ ʰʚʦʚ 

(ʥʘʧʨʠʤʝʨ, ʩʚʘʨʢʘ ʧʨʠ ʤʦʥʪʘʞʝ, ʚʳʧʦʣʥʝʥʠʝ ʰʚʘ ʩʦ ʩʥʷʪʳʤ ʫʩʠʣʝʥʠʝʤ ʠ ʜʨ.). 

ɺʩʝ ʵʣʝʤʝʥʪʳ ʫʩʣʦʚʥʦʛʦ ʦʙʦʟʥʘʯʝʥʠʷ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʚ ʫʢʘʟʘʥʥʦʡ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʠ ʦʪʜʝʣʷʶʪʩʷ ʜʨʫʛ ʦʪ ʜʨʫʛʘ ʟʥʘʢʦʤ ʜʝʬʠʩ (ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ 

ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʭ ʟʥʘʢʦʚ). 

ɹʫʢʚʝʥʥʳʝ ʦʙʦʟʥʘʯʝʥʠʷ ʩʧʦʩʦʙʘ ʩʚʘʨʢʠ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʩʪʘʚʣʷʪʴ ʥʘ ʯʝʨʪʝʞʝ 

ʪʦʣʴʢʦ ʚ ʩʣʫʯʘʝ ʧʨʠʤʝʥʝʥʠʷ ʥʝʩʢʦʣʴʢʠʭ ʚʠʜʦʚ ʩʚʘʨʢʠ ʚ ʜʘʥʥʦʤ ʠʟʜʝʣʠʠ: 

ʇ ï ʧʦʣʫʘʚʪʦʤʘʪʠʯʝʩʢʘʷ ʜʫʛʦʚʘʷ ʩʚʘʨʢʘ; 

ɻ ï ʛʘʟʦʚʘʷ; 

ʋ ï ʜʫʛʦʚʘʷ ʚ ʫʛʣʝʢʠʩʣʦʤ ʛʘʟʝ; 
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ɸ ï ʘʚʪʦʤʘʪʠʯʝʩʢʘʷ ʜʫʛʦʚʘʷ ʠ ʜʨ.; 

      ʈʫʯʥʘʷ ʜʫʛʦʚʘʷ ʩʚʘʨʢʘ ʥʝ ʠʤʝʝʪ ʙʫʢʚʝʥʥʦʛʦ ʦʙʦʟʥʘʯʝʥʠʷ.  

ʄʦʞʥʦ ʥʝ ʫʢʘʟʳʚʘʪʴ ʥʘ ʧʦʣʢʝ ʣʠʥʠʠ-ʚʳʥʦʩʢʠ ʦʙʦʟʥʘʯʝʥʠʷ ʩʪʘʥʜʘʨʪʘ, ʝʩʣʠ ʚʩʝ 

ʰʚʳ ʚ ʠʟʜʝʣʠʠ ʚʳʧʦʣʥʷʶʪʩʷ ʧʦ ʦʜʥʦʤʫ ʩʪʘʥʜʘʨʪʫ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʩʣʝʜʫʝʪ ʩʜʝʣʘʪʴ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ ʫʢʘʟʘʥʠʝ ʚ ʧʨʠʤʝʯʘʥʠʷʭ ʥʘ ʯʝʨʪʝʞʝ. 

ʇʨʠʤʝʨʳ ʫʩʣʦʚʥʦʛʦ ʦʙʦʟʥʘʯʝʥʠʷ ʩʚʘʨʥʳʭ ʰʚʦʚ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 5. 

ʊʘʙʣʠʮʘ 5 ï ʇʨʠʤʝʨʳ ʫʩʣʦʚʥʳʭ ʦʙʦʟʥʘʯʝʥʠʡ ʰʚʦʚ 

ʊʘʙʣʠʮʘ 6 ï ɺʩʧʦʤʦʛʘʪʝʣʴʥʳʝ ʟʥʘʢʠ ʜʣʷ ʦʙʦʟʥʘʯʝʥʠʷ ʩʚʘʨʥʳʭ ʰʚʦʚ 

ɺʩʧʦʤʦʛʘʪʝʣʴ-

ʥʳʡ ʟʥʘʢ 

ɿʥʘʯʝʥʠʝ ʚʩʧʦʤʦʛʘʪʝʣʴʥʦʛʦ 

ʟʥʘʢʘ 

ʈʘʩʧʦʣʦʞʝʥʠʝ ʚʩʧʦʤʦʛʘʪʝʣʴʥʦʛʦ ʟʥʘʢʘ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʦʣʢʠ ʣʠʥʠʠ ʚʳʥʦʩʢʠ, 

ʧʨʦʚʝʜʝʥʥʦʡ ʦʪ ʠʟʦʙʨʘʞʝʥʠʷ ʰʚʘ 

ʩ ʣʠʮʝʚʦʡ ʩʪʦʨʦʥʳ ʩ ʦʙʨʘʪʥʦʡ ʩʪʦʨʦʥʳ 

1 2 3 4 

 ɺʳʧʫʢʣʦʩʪʴ ʰʚʘ ʩʥʷʪʴ 
  

 

ʅʘʧʣʳʚ ʠ ʥʝʨʦʚʥʦʩʪʠ ʰʚʘ 

ʦʙʨʘʙʦʪʘʪʴ ʩ ʧʣʘʚʥʳʤ ʧʝʨʝʭʦʜʦʤ 

ʢ ʦʩʥʦʚʥʦʤʫ ʤʝʪʘʣʣʫ   

 

ʐʦʚ ʚʳʧʦʣʥʠʪʴ ʧʨʠ ʤʦʥʪʘʞʝ 

ʠʟʜʝʣʠʷ, ʪ.ʝ. ʧʨʠ ʫʩʪʘʥʦʚʢʝ ʝʛʦ 

ʧʦ ʤʦʥʪʘʞʥʦʤʫ ʯʝʨʪʝʞʫ ʥʘ 

ʤʝʩʪʝ ʧʨʠʤʝʥʝʥʠʷ 
 

 
ʐʦʚ ʧʨʝʨʳʚʠʩʪʳʡ ʠʣʠ 

ʪʦʯʝʯʥʳʡ ʩ ʮʝʧʥʳʤ 

ʨʘʩʧʦʣʦʞʝʥʠʝʤ. ʋʛʦʣ ʥʘʢʣʦʥʘ 

ʣʠʥʠʠ ~ 60 
 

 

 

ʐʦʚ ʧʨʝʨʳʚʠʩʪʳʡ ʠʣʠ 

ʪʦʯʝʯʥʳʡ ʩ ʰʘʭʤʘʪʥʳʤ 

ʨʘʩʧʦʣʦʞʝʥʠʝʤ 
  

 

ʐʦʚ ʧʦ ʟʘʤʢʥʫʪʦʡ ʣʠʥʠʠ. 

ɼʠʘʤʝʪʨ ʟʥʘʢʘ ʦʪ 3 ʜʦ 5 ʤʤ  

 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʰʚʘ 

ʌʦʨʤʘ  

ʧʦʧʝʨʝʯʥʦʛʦ 

ʩʝʯʝʥʠʷ ʰʚʘ 

ʋʩʣʦʚʥʦʝ ʦʙʦʟʥʘʯʝʥʠʝ ʰʚʘ ʠʟʦʙʨʘʞʝʥʥʦʛʦ 

ʥʘ ʯʝʨʪʝʞʝ 

ʩ ʣʠʮʝʚʦʡ ʩʪʦʨʦʥʳ ʩ ʦʙʦʨʦʪʥʦʡ ʩʪʦʨʦʥʳ 

ʐʦʚ ʩʪʳʢʦʚʦʛʦ ʩʦʝʜʠʥʝʥʠʷ ʩ 

ʢʨʠʚʦʣʠʥʝʡʥʳʤ ʩʢʦʩʦʤ ʦʜʥʦʡ 

ʢʨʦʤʢʠ, ʜʚʫʩʪʦʨʦʥʥʠʡ, 

ʚʳʧʦʣʥʷʝʤʳʡ ʜʫʛʦʚʦʡ ʨʫʯʥʦʡ 

ʩʚʘʨʢʦʡ ʧʨʠ ʤʦʥʪʘʞʝ ʠʟʜʝʣʠʷ. 

ʇʘʨʘʤʝʪʨ ʰʝʨʦʭʦʚʘʪʦʩʪʠ 

ʧʦʚʝʨʭʥʦʩʪʠ ʰʚʘ ʩʦ ʩʪʦʨʦʥʳ: 

ʃʠʮʝʚʦʡ Rz 20 

ʆʙʦʨʦʪʥʦʡ Rz 80 

 

  

ʐʦʚ ʫʛʣʦʚʦʛʦ ʩʦʝʜʠʥʝʥʠʷ ʙʝʟ 

ʩʢʦʩʘ ʢʨʦʤʦʢ, ʜʚʫʩʪʦʨʦʥʥʠʡ, 

ʦʩʫʱʝʩʪʚʣʷʝʤʳʡ ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ 

ʩʚʘʨʢʦʡ ʧʦʜ ʬʣʶʩʦʤ ʩ ʨʫʯʥʦʡ 

ʧʦʜʚʘʨʢʦʡ ʧʦ ʟʘʤʢʥʫʪʦʡ ʣʠʥʠʠ  
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ʇʨʦʜʦʣʞʝʥʠʝ ʪʘʙʣʠʮʳ 6 

1 2 3 4 

 

ʐʦʚ ʧʦ ʥʝʟʘʤʢʥʫʪʦʡ ʣʠʥʠʠ. ɿʥʘʢ 

ʧʨʠʤʝʥʷʶʪ, ʝʩʣʠ ʨʘʩʧʦʣʦʞʝʥʠʝ 

ʰʚʘ ʷʩʥʦ ʠʟ ʯʝʨʪʝʞʘ   

ʇʨʠʤʝʯʘʥʠʝ. 1. ɿʘ ʣʠʮʝʚʫʶ ʩʪʦʨʦʥʫ ʦʜʥʦʩʪʦʨʦʥʥʝʛʦ ʰʚʘ ʩʚʘʨʦʯʥʦʛʦ ʩʦʝʜʠʥʝʥʠʷ ʧʨʠʥʠʤʘʶʪ ʩʪʦʨʦʥʫ, 

ʩ ʢʦʪʦʨʦʡ ʚʝʜʫʪ ʩʚʘʨʢʫ; ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʜʚʫʩʪʦʨʦʥʥʝʛʦ ʰʚʘ ʩ ʥʝʩʠʤʤʝʪʨʠʯʥʦ ʧʦʜʛʦʪʦʚʣʝʥʥʳʤʠ ʢʨʦʤʢʘʤʠ 

ï ʩʪʦʨʦʥʫ, ʩ ʢʦʪʦʨʦʡ ʥʘʢʣʘʜʳʚʘʶʪ ʦʩʥʦʚʥʦʡ ʰʦʚ, ʠ ʜʚʫʩʪʦʨʦʥʥʝʛʦ ʰʚʘ ʩ ʩʠʤʤʝʪʨʠʯʥʦʡ ʧʦʜʛʦʪʦʚʢʦʡ 

ʢʨʦʤʦʢ ï ʣʶʙʫʶ ʩʪʦʨʦʥʫ.  

2. ɺʩʧʦʤʦʛʘʪʝʣʴʥʳʝ ʟʥʘʢʠ, ʧʨʠʚʝʜʝʥʥʳʝ ʚ ʪʘʙʣʠʮʝ, ʚʳʧʦʣʥʷʶʪʩʷ ʩʧʣʦʰʥʳʤʠ ʪʦʥʢʠʤʠ ʣʠʥʠʷʤʠ ʠ 

ʦʜʠʥʘʢʦʚʦʡ ʚʳʩʦʪʳ ʩ ʚʳʩʦʪʦʡ ʮʠʬʨ. 

 

1.9. ʊʝʭʥʦʣʦʛʠʷ ʨʫʯʥʦʡ ʜʫʛʦʚʦʡ ʩʚʘʨʢʠ 

ɿʘʞʠʛʘʥʠʝ (ʚʦʟʙʫʞʜʝʥʠʝ) ʜʫʛʠ ʧʨʦʠʟʚʦʜʷʪ ʜʚʫʤʷ ʩʧʦʩʦʙʘʤʠ (ʩʤ. ʨʠʩʫʥʦʢ 17). 

ʇʨʠ ʧʝʨʚʦʤ ʩʧʦʩʦʙʝ ʵʣʝʢʪʨʦʜ ʧʦʜʚʦʜʷʪ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦ ʢ ʤʝʩʪʫ ʥʘʯʘʣʘ ʩʚʘʨʢʠ ʠ 

ʧʦʩʣʝ ʦʪʥʦʩʠʪʝʣʴʥʦ ʣʝʛʢʦʛʦ ʢʘʩʘʥʠʷ ʠʟʜʝʣʠʷ ʦʪʚʦʜʷʪ ʝʛʦ ʚʚʝʨʭ ʥʘ ʨʘʩʩʪʦʷʥʠʝ 2 ï 

5 ʤʤ. ɺʪʦʨʦʡ ʩʧʦʩʦʙ ʧʦʜʦʙʝʥ ʟʘʞʠʛʘʥʠʶ ʩʧʠʯʢʠ. 

  
ʘ                                          ʙ 

ʈʠʩʫʥʦʢ 17 ʉʭʝʤʳ ʟʘʞʠʛʘʥʠʷ ʩʚʘʨʦʯʥʦʡ ʜʫʛʠ ʢʘʩʘʥʠʝʤ ʵʣʝʢʪʨʦʜʘ ʦʙ ʠʟʜʝʣʠʝ ʚ 

ʪʦʯʢʝ (ʘ) ʠ ʯʠʨʢʘʥʴʝʤ ʢʦʥʮʦʤ ʵʣʝʢʪʨʦʜʘ ʦ ʧʦʚʝʨʭʥʦʩʪʴ ʤʝʪʘʣʣʘ (ʙ) 
 

ɽʩʣʠ ʜʫʛʘ ʧʨʝʨʚʘʣʘʩʴ ʝʝ ʧʦʚʪʦʨʥʦʝ ʟʘʞʠʛʘʥʠʝ ʧʨʦʠʟʚʦʜʷʪ ʥʘ ʦʩʥʦʚʥʦʤ ʤʝʪʘʣʣʝ 

ʚʧʝʨʝʜʠ ʢʨʘʪʝʨʘ ʩ ʚʦʟʚʨʘʪʦʤ ʢ ʥʘʧʣʘʚʣʝʥʥʦʤʫ ʤʝʪʘʣʣʫ, ʜʣʷ ʚʳʚʦʜʘ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ 

ʟʘʛʨʷʟʥʝʥʠʡ, ʩʢʦʧʠʚʰʠʭʩʷ ʚ ʢʨʘʪʝʨʝ. ɿʘʪʝʤ ʩʚʘʨʢʫ ʧʨʦʜʦʣʞʘʶʪ ʚ ʥʫʞʥʦʤ 

ʥʘʧʨʘʚʣʝʥʠʠ. ʇʦʣʦʞʝʥʠʝ ʵʣʝʢʪʨʦʜʘ ʟʘʚʠʩʠʪ ʦʪ ʧʦʣʦʞʝʥʠʷ ʰʚʘ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ. 

ʉʚʘʨʢʫ ʚʝʨʪʠʢʘʣʴʥʳʭ ʰʚʦʚ ʚʳʧʦʣʥʷʶʪ ʩʚʝʨʭʫ ʚʥʠʟ ʠ ʩʥʠʟʫ ʚʚʝʨʭ. ʇʨʠ ʩʚʘʨʢʝ 

ʚ ʥʠʞʥʝʤ ʧʦʣʦʞʝʥʠʠ ʵʣʝʢʪʨʦʜ ʠʤʝʝʪ ʥʘʢʣʦʥ ʦʪ ʚʝʨʪʠʢʘʣʠ ʚ ʩʪʦʨʦʥʫ ʥʘʧʨʘʚʣʝʥʠʷ 

ʩʚʘʨʢʠ. ʇʝʨʝʤʝʱʝʥʠʝ ʵʣʝʢʪʨʦʜʘ ʧʨʠ ʩʚʘʨʢʝ ʦʩʫʱʝʩʪʚʣʷʶʪ ʩʧʦʩʦʙʘʤʠ çʢ ʩʝʙʝè ʠ 

çʦʪ ʩʝʙʷè. ɽʩʣʠ ʩʚʘʨʢʘ ʚʝʜʝʪʩʷ ʙʝʟ ʧʦʧʝʨʝʯʥʳʭ ʢʦʣʝʙʘʪʝʣʴʥʳʭ ʜʚʠʞʝʥʠʡ ʢʦʥʮʘ 

ʵʣʝʢʪʨʦʜʘ ʰʠʨʠʥʘ ʚʘʣʠʢʘ ʜʦʣʞʥʘ ʩʦʩʪʘʚʣʷʪʴ (0,8 ï 1,5)d .ɻ ʊʘʢʠʝ ʰʚʳ (ʠʣʠ ʚʘʣʠʢʠ) 

ʥʘʟʳʚʘʶʪ ʫʟʢʠʤʠ, ʠʣʠ ʥʠʪʦʯʥʳʤʠ. ʀʭ ʠʩʧʦʣʴʟʫʶʪ ʧʨʠ ʩʚʘʨʢʝ ʠʟʜʝʣʠʡ ʤʘʣʦʡ 

ʪʦʣʱʠʥʳ ʠ ʧʨʠ ʥʘʣʦʞʝʥʠʠ ʧʝʨʚʦʛʦ ʩʣʦʷ ʚ ʤʥʦʛʦʩʣʦʡʥʦʤ ʰʚʝ. ʉʨʝʜʥʠʝ ʰʚʳ (ʠʣʠ 

ʚʘʣʠʢʠ), ʰʠʨʠʥʘ ʢʦʪʦʨʳʭ ʩʦʩʪʘʚʣʷʝʪ ʥʝ ʙʦʣʝʝ (2 ï 4)d ,ɻ ʥʘʢʣʘʜʳʚʘʶʪ ʧʨʠ 

ʢʦʣʝʙʘʪʝʣʴʥʳʭ ʜʚʠʞʝʥʠʷʭ ʢʦʥʮʘ ʵʣʝʢʪʨʦʜʘ. ʊʨʘʝʢʪʦʨʠʠ ʢʦʣʝʙʘʪʝʣʴʥʳʭ ʜʚʠʞʝʥʠʡ 

ʢʦʥʮʘ ʵʣʝʢʪʨʦʜʘ ʥʝ ʩʧʦʩʦʙʩʪʚʫʶʱʠʝ ʫʩʠʣʝʥʥʦʤʫ ʧʨʦʛʨʝʚʫ ʩʚʘʨʠʚʘʝʤʳʭ ʢʨʦʤʦʢ, 

ʧʦʢʘʟʘʥʳ ʥʘ ʨʠʩʫʥʢʝ 18 ʘ ï ʙ; ʩʧʦʩʦʙʩʪʚʫʶʱʠʝ ʫʩʠʣʝʥʥʦʤʫ ʧʨʦʛʨʝʚʫ ʦʙʝʠʭ 

ʩʚʘʨʠʚʘʝʤʳʭ ʢʨʦʤʦʢ ï ʥʘ ʨʠʩʫʥʢʝ 18 ʚ ï ʝ; ʩʧʦʩʦʙʩʪʚʫʶʱʠʝ ʫʩʠʣʝʥʥʦʤʫ ʧʨʦʛʨʝʚʫ 

ʦʜʥʦʡ ʢʨʦʤʢʠ ï ʥʘ ʨʠʩʫʥʢʝ 18 ʞ ï ʟ. 
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ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʜʣʠʥʳ ʨʘʟʣʠʯʘʶʪ ʢʦʨʦʪʢʠʝ (250 ï 300 ʤʤ), ʩʨʝʜʥʠʝ (350 ï 

1000 ʤʤ) ʠ ʜʣʠʥʥʳʝ (ʙʦʣʝʝ 1000 ʤʤ) ʰʚʳ. ʇʦʨʷʜʦʢ ʚʳʧʦʣʥʝʥʠʷ ʰʚʦʚ ʧʦʢʘʟʘʥ ʥʘ 

ʨʠʩʫʥʢʝ 19. ʐʦʚ ʚʳʧʦʣʥʷʶʪ ʢʦʨʦʪʢʠʤʠ ʦʪʨʝʟʢʘʤʠ 1 ï 4. 

 

ʈʠʩʫʥʦʢ 18. ʆʩʥʦʚʥʳʝ ʚʠʜʳ ʪʨʘʝʢʪʦʨʠʡ ʧʦʧʝʨʝʯʥʳʭ ʜʚʠʞʝʥʠʡ ʨʘʙʦʯʝʛʦ ʢʦʥʮʘ 

ʵʣʝʢʪʨʦʜʘ 

 

ʈʠʩʫʥʦʢ 19. ɺʳʧʦʣʥʝʥʠʝ ʰʚʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʝʛʦ ʜʣʠʥʳ: ʥʘ ʧʨʦʭʦʜ (ʘ), ʦʪ 

ʩʝʨʝʜʠʥʳ ʢ ʢʨʘʷʤ (ʙ) ʠ ʦʙʨʘʪʥʦ-ʩʪʫʧʝʥʯʘʪʳʤ ʩʧʦʩʦʙʦʤ (ʚ) 
 

ʐʚʳ (ʨʠʩ.), ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʘʟʤʝʨʦʚ ʩʝʯʝʥʠʷ, ʚʳʧʦʣʥʷʶʪ ʦʜʥʦʧʨʦʭʦʜʥʳʤʠ 

(ʦʜʥʦʩʣʦʡʥʳʤʠ) ʠ ʤʥʦʛʦʧʨʦʭʦʜʥʳʤʠ (ʤʥʦʛʦʩʣʦʡʥʳʤʠ). ʆʜʥʦʧʨʦʭʦʜʥʘʷ ʩʚʘʨʢʘ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʘ ʠ ʵʢʦʥʦʤʠʯʥʘ, ʥʦ ʤʝʪʘʣʣ ʰʚʘ ʥʝʜʦʩʪʘʪʦʯʥʦ ʧʣʘʩʪʠʯʝʥ ʠʟ-ʟʘ 

ʫʚʝʣʠʯʝʥʥʦʡ ʟʦʥʳ ʧʝʨʝʛʨʝʚʘ ʠ ʛʨʫʙʦʡ ʩʪʦʣʙʯʘʪʦʡ ʩʪʨʫʢʪʫʨʳ ʤʝʪʘʣʣʘ ʰʚʘ. ʇʨʠ 

ʤʥʦʛʦʩʣʦʡʥʦʡ ʩʚʘʨʢʝ ʢʘʞʜʳʡ ʥʠʞʝʣʝʞʘʱʠʡ ʚʘʣʠʢ ʧʨʦʭʦʜʠʪ ʪʝʨʤʠʯʝʩʢʫʶ 

ʦʙʨʘʙʦʪʢʫ ʧʨʠ ʥʘʣʦʞʝʥʠʠ ʧʦʩʣʝʜʫʶʱʝʛʦ ʚʘʣʠʢʘ, ʙʣʘʛʦʜʘʨʷ ʯʝʤʫ ʧʦʣʫʯʘʝʪʩʷ 

ʠʟʤʝʣʴʯʝʥʥʘʷ ʩʪʨʫʢʪʫʨʘ ʤʝʪʘʣʣʘ ʰʚʘ ʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʧʦʚʳʰʝʥʥʳʝ ʤʝʭʘʥʠʯʝʩʢʠʝ 

ʩʚʦʡʩʪʚʘ ʰʚʘ ʠ ʩʚʘʨʦʯʥʦʛʦ ʩʦʝʜʠʥʝʥʠʷ. 

 
ʈʠʩʫʥʦʢ 20. ʉʭʝʤʳ ʩʚʘʨʥʦʛʦ ʰʚʘ: ʦʜʥʦʧʨʦʭʦʜʥʦʛʦ (ʘ), ʤʥʦʛʦʩʣʦʡʥʦʛʦ (ʙ) ʠ 

ʤʥʦʛʦʧʨʦʭʦʜʥʦʛʦ (ʚ) 

ʇʨʠ ʚʳʧʦʣʥʝʥʠʠ ʤʥʦʛʦʩʣʦʡʥʳʭ ʰʚʦʚ ʦʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʶʪ 

ʢʘʯʝʩʪʚʝʥʥʦʤʫ ʚʳʧʦʣʥʝʥʠʶ ʧʝʨʚʦʛʦ ʩʣʦʷ ʚ ʢʦʨʥʝ ʰʚʘ. ʇʨʦʚʘʨ ʢʦʨʥʷ ʰʚʘ 

ʦʧʨʝʜʝʣʷʝʪ ʧʨʦʯʥʦʩʪʴ ʚʩʝʛʦ ʤʥʦʛʦʩʣʦʡʥʦʛʦ ʰʚʘ.  
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2. ʈɸʉʏɽʊ ʇɸʈɸʄɽʊʈʆɺ ʊɽʍʅʆʃʆɻʀʏɽʉʂʆɻʆ ʇʈʆʎɽʉʉɸ ʉɺɸʈʂʀ 

 

2.1. ʇʦʨʷʜʦʢ ʨʘʩʩʯʝʪʘ ʥʘ ʧʨʠʤʝʨʝ ʨʫʯʥʦʡ ʜʫʛʦʚʦʡ ʩʚʘʨʢʠ 

ɼʣʷ ʟʘʜʘʥʥʦʡ ʜʝʪʘʣʠ (ʫʟʣʘ) ʪʨʝʙʫʝʪʩʷ: 

1) ʥʘʯʝʨʪʠʪʴ ʵʩʢʠʟ ʜʝʪʘʣʠ (ʫʟʣʘ) ʠ ʫʢʘʟʘʪʴ ʥʘ ʥʸʤ ʤʝʩʪʘ ʩʚʘʨʢʠ ʠʣʠ ʥʘʧʣʘʚʢʠ; 

2) ʚʳʯʝʨʪʠʪʴ ʵʩʢʠʟ ʨʘʟʜʝʣʢʠ ʢʨʦʤʦʢ (ʝʩʣʠ ʥʝʦʙʭʦʜʠʤʦ) ʠ ʫʢʘʟʘʪʴ ʨʘʟʤʝʨʳ 

ʩʚʘʨʥʦʛʦ ʰʚʘ; 

3) ʧʝʨʝʯʠʩʣʠʪʴ ʦʩʥʦʚʥʳʝ ʦʧʝʨʘʮʠʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʩʚʘʨʢʠ ʠʣʠ 

ʥʘʧʣʘʚʢʠ; 

4) ʚʳʙʨʘʪʴ ʤʘʪʝʨʠʘʣʳ ʜʣʷ ʩʚʘʨʢʠ (ʥʘʧʣʘʚʢʠ): ʪʠʧ ʠ ʤʘʨʢʫ ʵʣʝʢʪʨʦʜʘ ʠ 

ʵʣʝʢʪʨʦʜʥʦʡ ʧʨʦʚʦʣʦʢʠ, ʤʘʨʢʫ ʬʣʶʩʘ, ʨʦʜ ʟʘʱʠʪʥʦʛʦ ʛʘʟʘ; 

5) ʚʳʙʨʘʪʴ ʧʘʨʘʤʝʪʨʳ ʨʝʞʠʤʘ ʜʫʛʦʚʦʡ ʩʚʘʨʢʠ (ʥʘʧʣʘʚʢʠ); 

6) ʚʳʙʨʘʪʴ ʦʩʥʦʚʥʦʝ ʩʚʘʨʦʯʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ ʠ ʧʨʠʚʝʩʪʠ ʝʛʦ ʪʝʭʥʠʯʝʩʢʠʝ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ; 

7) ʦʧʨʝʜʝʣʠʪʴ: 

ʘ) ʧʦʣʥʦʝ ʚʨʝʤʷ ʩʚʘʨʢʠ (ʥʘʧʣʘʚʢʠ), ʯ; 

ʙ) ʨʘʩʭʦʜ ʧʨʠʩʘʜʦʯʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʢʛ; 

ʚ) ʨʘʩʭʦʜ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ, ʢɺʪ/ʯ; 

8) ʥʘʟʥʘʯʠʪʴ ʤʝʪʦʜ ʢʦʥʪʨʦʣʷ ʢʘʯʝʩʪʚʘ ʩʚʘʨʢʠ (ʥʘʧʣʘʚʢʠ); 

9) ʨʘʟʨʘʙʦʪʘʪʴ ʤʝʨʳ ʧʦ ʦʭʨʘʥʝ ʪʨʫʜʘ ʠ ʪʝʭʥʠʢʝ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ 

ʩʚʘʨʦʯʥʦ-ʥʘʧʣʘʚʦʯʥʳʭ ʨʘʙʦʪ. 

ʅʘʯʠʥʘʪʴ ʚʳʧʦʣʥʝʥʠʝ ʟʘʜʘʥʠʷ ʩʣʝʜʫʝʪ ʩ ʚʳʯʝʨʯʠʚʘʥʠʷ ʟʘʜʘʥʥʦʡ ʜʝʪʘʣʠ (ʫʟʣʘ). 

ʉʚʘʨʠʚʘʝʤʳʡ ʫʟʝʣ ʚʳʯʝʨʯʠʚʘʝʪʩʷ ʩ ʥʝʦʙʭʦʜʠʤʳʤ ʢʦʣʠʯʝʩʪʚʦʤ ʧʨʦʝʢʮʠʡ ʧʦ 

ʟʘʜʘʥʠʶ ʧʨʝʧʦʜʘʚʘʪʝʣʷ ʠʟ ʠʤʝʶʱʠʭʩʷ ʚ ʥʘʣʠʯʠʠ ʚ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʡ 

ʣʘʙʦʨʘʪʦʨʠʠ.  

ʄʝʩʪʘ ʩʚʘʨʢʠ ʠʣʠ ʥʘʧʣʘʚʢʠ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʚʳʜʝʣʠʪʴ ʜʨʫʛʠʤ ʮʚʝʪʦʤ. 

ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʭʘʨʘʢʪʝʨʘ ʟʘʜʘʥʠʷ ʧʦʜʛʦʪʦʚʢʘ ʢ ʩʚʘʨʦʯʥʦ-ʥʘʧʣʘʚʦʯʥʳʤ 

ʨʘʙʦʪʘʤ ʩʦʩʪʦʠʪ ʠʟ: 

- ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʡ ʟʘʯʠʩʪʢʠ ʤʝʩʪʘ ʩʚʘʨʢʠ (ʥʘʧʣʘʚʢʠ); 

- ʚʳʷʚʣʝʥʠʷ ʢʦʥʮʘ ʪʨʝʱʠʥʳ ʥʘʛʨʝʚʦʤ ʩʚʘʨʦʯʥʦʡ ʛʦʨʝʣʢʦʡ; 

- ʥʘʢʝʨʥʠʚʘʥʠʷ, ʟʘʩʚʝʨʣʦʚʢʠ ʠ ʨʘʟʜʝʣʢʠ ʪʨʝʱʠʥʳ ʧʦʜ ʟʘʚʘʨʢʫ; 

- ʨʘʟʜʝʣʢʠ ʢʨʦʤʦʢ ʩʚʘʨʠʚʘʝʤʳʭ ʵʣʝʤʝʥʪʦʚ ʧʦʜ ʩʚʘʨʢʫ (ʪʘʤ, ʛʜʝ ʦʥʘ 

ʥʝʦʙʭʦʜʠʤʘ); 

- ʩʙʦʨʢʠ ʠ ʧʨʠʭʚʘʪʢʠ ʩʚʘʨʠʚʘʝʤʳʭ ʵʣʝʤʝʥʪʦʚ. 

ʅʘ ʯʝʨʪʝʞʝ ʥʘʜʦ ʫʢʘʟʘʪʴ ʨʘʟʤʝʨʳ ʨʘʟʜʝʣʢʠ ʢʨʦʤʦʢ, ʚʳʯʝʨʪʠʪʴ ʧʦʧʝʨʝʯʥʦʝ 

ʩʝʯʝʥʠʝ ʰʚʘ, ʘ ʛʜʝ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪʩʷ ʥʘʧʣʘʚʢʘ - ʧʦʧʝʨʝʯʥʦʝ ʩʝʯʝʥʠʝ ʜʚʫʭ - ʪʨʸʭ 

ʚʘʣʠʢʦʚ. 

ɺʳʙʠʨʘʷ ʬʦʨʤʫ ʠ ʨʘʟʤʝʨʳ ʨʘʟʜʝʣʢʠ ʢʨʦʤʦʢ ʠ ʩʚʘʨʥʳʭ ʰʚʦʚ, ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʩʣʝʜʫʶʱʠʝ ʩʪʘʥʜʘʨʪʳ: 

- ɻʆʉʊ 5264-80 çʈʫʯʥʘʷ ʜʫʛʦʚʘʷ ʩʚʘʨʢʘè; 

- ɻʆʉʊ 14771-76 çɼʫʛʦʚʘʷ ʩʚʘʨʢʘ ʚ ʟʘʱʠʪʥʦʤ ʛʘʟʝè; 

- ɻʆʉʊ 8713-79 çʉʚʘʨʢʘ ʧʦʜ ʬʣʶʩʦʤè. 

ʅʘ ʯʝʨʪʝʞʝ ʫʢʘʟʘʪʴ ʥʝ ʚʦʟʤʦʞʥʳʝ ʧʨʝʜʝʣʴʥʳʝ ʨʘʟʤʝʨʳ (ʥʘʧʨʠʤʝʨ, ʫʛʦʣ ʩʢʦʩʘ 

ʢʨʦʤʦʢ ʘ=55Ñ3Á, ʟʘʟʦʨ b3 = 0 - 3 ʤʤ), ʘ ʢʦʥʢʨʝʪʥʳʝ ʚʳʙʨʘʥʥʳʝ ʟʥʘʯʝʥʠʷ (ʥʘʧʨʠʤʝʨ, 

ʘ = 58Á, b3 = 2 ʤʤ). 
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ʇʨʠ ʚʳʙʦʨʝ ʪʠʧʘ ʨʘʟʜʝʣʢʠ ʢʨʦʤʦʢ ʧʦʜ ʩʚʘʨʢʫ (I, V, ʂ, X, U-ʦʙʨʘʟʥʘʷ) 

ʥʝʦʙʭʦʜʠʤʦ ʫʯʝʩʪʴ ʠʭ ʪʝʭʥʠʢʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ. ʊʘʢ, ʥʘʠʙʦʣʝʝ 

ʵʢʦʥʦʤʠʯʥʦʡ ʷʚʣʷʝʪʩʷ I-ʦʙʨʘʟʥʘʷ ʨʘʟʜʝʣʢʘ (ʙʝʟ ʩʢʦʩʘ ʢʨʦʤʦʢ). ɺ ʩʨʘʚʥʝʥʠʠ ʩ V-

ʦʙʨʘʟʥʦʡ (ʦʜʥʦʩʪʦʨʦʥʥʝʡ) ʙʦʣʝʝ ʵʢʦʥʦʤʠʯʥʳʤʠ ʷʚʣʷʶʪʩʷ ʂ- ʠ ʍ-ʦʙʨʘʟʥʳʝ 

ʨʘʟʜʝʣʢʠ ʢʨʦʤʦʢ (ʜʚʫʩʪʦʨʦʥʥʠʝ). ʆʜʥʘʢʦ ʠʭ ʧʨʠʤʝʥʝʥʠʝ ʥʝʚʦʟʤʦʞʥʦ, ʝʩʣʠ ʥʝ 

ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʜʦʩʪʫʧ ʢ ʦʙʝʠʤ ʩʪʦʨʦʥʘʤ ʩʚʘʨʥʦʛʦ ʩʦʝʜʠʥʝʥʠʷ. 

ʇʨʠ ʟʘʚʘʨʢʝ ʥʝʩʢʚʦʟʥʦʡ ʪʨʝʱʠʥʳ ʯʘʱʝ ʧʨʠʤʝʥʷʶʪ V-ʦʙʨʘʟʥʫʶ ʨʘʟʜʝʣʢʫ. ʇʨʠ 

ʟʘʚʘʨʢʝ ʩʢʚʦʟʥʦʡ ʪʨʝʱʠʥʳ, ʦʩʦʙʝʥʥʦ ʚ ʵʣʝʤʝʥʪʘʭ ʜʝʪʘʣʠ ʠʣʠ ʢʦʥʩʪʨʫʢʮʠʠ 

ʟʥʘʯʠʪʝʣʴʥʦʡ ʪʦʣʱʠʥʳ, ʮʝʣʝʩʦʦʙʨʘʟʥʝʝ ʧʨʠʤʝʥʷʪʴ ʍ-ʦʙʨʘʟʥʫʶ ʩʚʘʨʢʫ (ʝʩʣʠ 

ʚʦʟʤʦʞʝʥ ʜʦʩʪʫʧ ʩ ʦʙʝʠʭ ʩʪʦʨʦʥ ʪʨʝʱʠʥʳ). 

ʈʘʟʤʝʨʳ ʨʘʟʜʝʣʢʠ ʪʨʝʱʠʥʳ ʟʘʚʠʩʷʪ ʦʪ ʩʧʦʩʦʙʘ ʩʚʘʨʢʠ. 

ʌʦʨʤʫ ʠ ʨʘʟʤʝʨʳ ʨʘʟʜʝʣʢʠ ʢʨʦʤʦʢ ʧʦʜ ʩʚʘʨʢʫ ʠ ʟʘʚʘʨʢʫ ʪʨʝʱʠʥʳ ʧʨʠʥʠʤʘʶʪ 

ʚʥʘʯʘʣʝ, ʘ ʨʘʟʤʝʨʳ ʰʚʘ ʧʨʠ ʩʚʘʨʢʝ ʠʣʠ ʟʘʚʘʨʢʝ ʪʨʝʱʠʥʳ, ʘ ʪʘʢʞʝ ʚʘʣʠʢʦʚ ʧʨʠ 

ʥʘʧʣʘʚʢʝ ʦʧʨʝʜʝʣʷʶʪ ʧʦʩʣʝ ʨʘʩʯʸʪʘ ʧʘʨʘʤʝʪʨʦʚ ʨʝʞʠʤʘ ʩʚʘʨʢʠ (ʟʘʚʘʨʢʠ ʪʨʝʱʠʥʳ, 

ʥʘʧʣʘʚʢʠ). 

ʃʝʛʯʝ ʚʩʝʛʦ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʣʦʱʘʜʴ ʧʦʧʝʨʝʯʥʦʛʦ ʩʝʯʝʥʠʷ ʥʘʧʣʘʚʣʝʥʥʦʛʦ 

ʤʝʪʘʣʣʘ. ʕʪʦ ʛʝʦʤʝʪʨʠʯʝʩʢʠʡ ʨʘʩʯʸʪ. 

ʇʨʠ ʵʪʦʤ ʚʳʩʦʪʘ ʫʩʠʣʝʥʠʷ ʰʚʘ hb ʥʘʟʥʘʯʘʝʪʩʷ ʚ ʧʨʝʜʝʣʘʭ 1/3 - 1/10 ʪʦʣʱʠʥʳ ŭ 

ʩʚʘʨʠʚʘʝʤʳʭ ʵʣʝʤʝʥʪʦʚ (ʧʨʠ ʟʘʚʘʨʢʝ ʪʨʝʱʠʥʳ - ʛʣʫʙʠʥʳ ʪʨʝʱʠʥʳ, ʪ. ʝ. hb å (0,1 - 

0,3)Öŭ). 
ʉ ʫʚʝʣʠʯʝʥʠʝʤ ʪʦʣʱʠʥʳ ʩʚʘʨʠʚʘʝʤʳʭ ʵʣʝʤʝʥʪʦʚ (ʛʣʫʙʠʥʳ ʪʨʝʱʠʥʳ) 

ʦʪʥʦʰʝʥʠʝ hb/ŭ ʩʥʠʞʘʝʪʩʷ. 

ʇʣʦʱʘʜʴ ʧʦʧʝʨʝʯʥʦʛʦ ʩʝʯʝʥʠʷ Fb ʫʩʠʣʝʥʠʷ ʩʚʘʨʥʦʛʦ ʰʚʘ (ʠʣʠ ʥʘʧʣʘʚʣʝʥʥʦʛʦ 

ʚʘʣʠʢʘ) ʤʦʞʥʦ ʧʨʠʙʣʠʞʝʥʦ ʨʘʩʩʯʠʪʘʪʴ ʧʦ ʬʦʨʤʫʣʝ Fbº 0,75Ö hbÖ ŭ. 
ʐʠʨʠʥʘ b ʠ ʛʣʫʙʠʥʘ h ʥʝ ʨʘʩʩʯʠʪʳʚʘʶʪʩʷ ʜʣʷ ʰʚʘ. ʀʭ ʨʘʟʤʝʨʳ ʟʘʚʠʩʷʪ ʦʪ 

ʤʥʦʛʠʭ ʧʘʨʘʤʝʪʨʦʚ ʨʝʞʠʤʘ ʩʚʘʨʢʠ: 

- ʩʠʣʳ ʩʚʘʨʦʯʥʦʛʦ ʪʦʢʘ; 

- ʧʣʦʪʥʦʩʪʠ ʪʦʢʘ ʚ ʵʣʝʢʪʨʦʜʝ; 

- ʥʘʧʨʷʞʝʥʠʷ ʜʫʛʠ; 

- ʩʢʦʨʦʩʪʠ ʩʚʘʨʢʠ; 

- ʫʛʣʘ ʥʘʢʣʦʥʘ ʵʣʝʢʪʨʦʜʘ; 

- ʭʘʨʘʢʪʝʨʘ ʧʝʨʝʤʝʱʝʥʠʷ ʵʣʝʢʪʨʦʜʘ ʚ ʨʘʟʜʝʣʢʝ ʰʚʘ ʠʣʠ ʧʦ ʥʘʧʣʘʚʣʷʝʤʦʡ 

ʧʦʚʝʨʭʥʦʩʪʠ; 

- ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʧʦʣʦʞʝʥʠʷ ʰʚʘ. 

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʧʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʰʠʨʠʥʳ ʠ ʛʣʫʙʠʥʳ ʰʚʘ ʥʝʦʙʭʦʜʠʤʦ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʧʨʘʚʦʯʥʫʶ ʣʠʪʝʨʘʪʫʨʫ. 

ʇʨʠ ʨʫʯʥʦʡ ʜʫʛʦʚʦʡ ʥʘʧʣʘʚʢʝ ʨʘʟʤʝʨʳ ʚʘʣʠʢʦʚ ʦʨʠʝʥʪʠʨʦʚʦʯʥʦ ʨʘʩʩʯʠʪʳʚʘʶʪ 

ʧʦ ʬʦʨʤʫʣʘʤ: 

b = (2 - 4)d  ɻ                                                (16) 

hb= (0,8 - 0,2)d  ɻ                                            (17) 

ʛʜʝ d -ɻ ʜʠʘʤʝʪʨ ʵʣʝʢʪʨʦʜʘ, ʤʤ.  

ʇʝʨʝʢʨʳʪʠʝ ʚʘʣʠʢʦʚ ʧʨʠʥʠʤʘʝʪʩʷ ʚ ʧʨʝʜʝʣʘʭ ʩ = (0,25 - 0,33)b. ʇʨʠ ʜʨʫʛʠʭ 

ʩʧʦʩʦʙʘʭ ʜʫʛʦʚʦʡ ʥʘʧʣʘʚʢʠ ʜʣʷ ʦʮʝʥʢʠ ʰʠʨʠʥʳ ʥʘʧʣʘʚʣʝʥʥʦʛʦ ʚʘʣʠʢʘ ʠ ʝʛʦ 

ʚʳʩʦʪʳ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʟʘʜʘʪʴʩʷ ʧʣʦʱʘʜʴʶ ʧʦʧʝʨʝʯʥʦʛʦ ʩʝʯʝʥʠʷ ʦʜʥʦʛʦ ʚʘʣʠʢʘ 
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Fb(ʩ) = 0,3 - 0,7 ʩʤ2 ʠ ʦʪʥʦʰʝʥʠʝʤ hb/d = 0,1 - 0,3,ʧʦʩʣʝ ʯʝʛʦ ʨʝʰʘʶʪʩʷ ʩʦʚʤʝʩʪʥʦ 

ʜʚʘ ʫʨʘʚʥʝʥʠʷ: 

Fb (ʩ) º 0,75Ö hbÖ ŭ                                                 (18) 

Hb/d = 0,1 - 0,3.                                                 (19) 

ʇʨʠ ʵʪʦʤ ʥʘʜʦ ʠʤʝʪʴ ʚ ʚʠʜʫ, ʯʪʦ Fb (ʩ) ʨʘʩʪʸʪ ʩ ʧʦʚʳʰʝʥʠʝʤ ʩʠʣʳ ʪʦʢʘ, ʧʨʘʢʪʠʯʝʩʢʠ 

ʥʝ ʟʘʚʠʩʠʪ ʦʪ ʥʘʧʨʷʞʝʥʠʷ ʜʫʛʠ ʠ ʩʥʠʞʘʝʪʩʷ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʩʢʦʨʦʩʪʠ ʩʚʘʨʢʠ. 

Hb/d ʩʥʠʞʘʝʪʩʷ ʩ ʫʤʝʥʴʰʝʥʠʝʤ ʩʠʣʳ ʪʦʢʘ ʠ ʧʦʚʳʰʝʥʠʝʤ ʥʘʧʨʷʞʝʥʠʷ ʜʫʛʠ ʠ 
ʨʘʩʪʸʪ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʩʢʦʨʦʩʪʠ ʩʚʘʨʢʠ. 

ʈʠʩʫʥʦʢ 21. ʈʘʟʤʝʨʳ ʠ ʬʦʨʤʘ ʧʦʜʛʦʪʦʚʢʠ ʢʨʦʤʦʢ ʩʚʘʨʥʦʛʦ ʰʚʘ: 

ʘ - I-ʦʙʨʘʟʥʳʡ (ʙʝʟ ʩʢʦʩʘ ʢʨʦʤʦʢ ʦʜʥʦʩʪʦʨʦʥʥʠʡ ʩʪʳʢʦʚʦʡ ʰʦʚ); ʙ - ʪʦ ʞʝ ʩ  

ʤʝʪʘʣʣʠʯʝʩʢʦʡ (ʦʩʪʘʶʱʝʡʩʷ) ʧʦʜʢʣʘʜʢʦʡ (I); ʚ - I-ʦʙʨʘʟʥʳʡ (ʙʝʟ ʩʢʦʩʘ ʢʨʦʤʦʢ  

ʜʚʫʭʩʪʦʨʦʥʥʠʡ ʩʪʳʢʦʚʦʡ ʰʦʚ); ʛ - V-ʦʙʨʘʟʥʳʡ ʩʪʳʢʦʚʦʡ ʰʦʚ ʩ ʧʦʜʚʘʨʢʦʡ ʢʦʨʥʷ  

ʰʚʘ (2); ʜ - V-ʦʙʨʘʟʥʳʡ ʤʥʦʛʦʧʨʦʭʦʜʥʳʡ ʩʪʳʢʦʚʦʡ ʰʦʚ (ʮʠʬʨʳ ʫʢʘʟʳʚʘʶʪ  

ʥʦʤʝʨ ʧʨʦʭʦʜʘ - ʩʣʦʷ); ʝ - ʍ-ʦʙʨʘʟʥʳʡ ʜʚʫʭʩʪʦʨʦʥʥʠʡ ʩʪʳʢʦʚʦʡ ʰʦʚ;  

ʞ - ʫʛʣʦʚʦʡ ʰʦʚ (ʙʝʟ ʩʢʦʩʘ ʢʨʦʤʢʠ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʵʣʝʤʝʥʪʘ); ʟ - ʨʘʩʧʦʣʦʞʝʥʠʝ  

ʚʘʣʠʢʦʚ ʧʨʠ ʥʘʧʣʘʚʢʝ (ʥʘʧʣʘʚʣʝʥʥʳʡ ʤʝʪʘʣʣ ʟʘʰʪʨʠʭʦʚʘʥ, ʧʫʥʢʪʠʨʦʤ ʧʦʢʘʟʘʥʘ 

ʧʝʨʚʦʥʘʯʘʣʴʥʘʷ ʨʘʟʜʝʣʢʘ ʢʨʦʤʦʢ ʩʦʝʜʠʥʷʝʤʳʭ ʵʣʝʤʝʥʪʦʚ) 
 

ʅʘ ʯʝʨʪʝʞʝ ʩʚʘʨʥʳʝ ʰʚʳ ʥʫʤʝʨʫʶʪʩʷ, ʘ ʚ ʪʝʢʩʪʝ ʫʢʘʟʳʚʘʝʪʩʷ, ʚ ʢʘʢʦʡ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʩʦʙʠʨʘʶʪʩʷ ʠ ʩʚʘʨʠʚʘʶʪʩʷ ʵʣʝʤʝʥʪʳ ʜʣʷ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ 

ʢʦʨʦʙʣʝʥʠʷ ʠʟʜʝʣʠʷ. ʇʨʠ ʚʳʙʦʨʝ ʧʘʨʘʤʝʪʨʦʚ ʨʝʞʠʤʘ ʩʚʘʨʢʠ ʥʘʜʦ ʧʦʤʥʠʪʴ, ʯʪʦ 

ʦʧʪʠʤʘʣʴʥʳʝ ʧʘʨʘʤʝʪʨʳ - ʪʝ, ʢʦʪʦʨʳʝ ʦʙʝʩʧʝʯʠʚʘʶʪ ʤʘʢʩʠʤʘʣʴʥʫʶ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʠ ʚʳʩʦʢʦʝ ʢʘʯʝʩʪʚʦ ʩʚʘʨʥʦʛʦ ʩʦʝʜʠʥʝʥʠʷ (ʥʘʧʣʘʚʢʠ) ʧʨʠ 
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ʤʠʥʠʤʘʣʴʥʳʭ ʟʘʪʨʘʪʘʭ ʤʘʪʝʨʠʘʣʦʚ ʠ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ. 

ʇʨʠ ʨʫʯʥʦʡ ʜʫʛʦʚʦʡ ʩʚʘʨʢʝ ʫʛʦʣ ʨʘʟʜʝʣʢʠ ʰʚʘ, ʦʙʨʘʟʦʚʘʥʥʳʡ ʜʚʫʤʷ 

ʩʦʩʪʳʢʦʚʘʥʥʳʤʠ ʢʨʦʤʢʘʤʠ (ʩʤ. ʨʠʩʫʥʦʢ 21, ʜ), ʩʦʩʪʘʚʣʷʝʪ 55 Ñ 3Á (ʧʨʠ ʵʪʦʤ ʟʘʟʦʨ b3 ʠ 

ʧʨʠʪʫʧʣʝʥʠʝ ʢʨʦʤʦʢ hb ʜʣʷ ʣʠʩʪʦʚ ʪʦʣʱʠʥʦʡ ŭ>3 ʤʤ ʠʟʤʝʥʷʶʪʩʷ ʚ ʧʨʝʜʝʣʘʭ 0 - 3 ʤʤ). 

ʊʘʢʫʶ ʧʦʜʛʦʪʦʚʢʫ ʢʨʦʤʦʢ ʧʨʠʤʝʥʷʶʪ ʧʨʠ ʩʚʘʨʢʝ ʣʠʩʪʦʚ ʪʦʣʱʠʥʦʡ ʜʦ 18 - 20 ʤʤ. 

ʇʨʠ ʙʦʣʴʰʝʡ ʪʦʣʱʠʥʝ ʩʚʘʨʠʚʘʝʤʳʭ ʵʣʝʤʝʥʪʦʚ ʧʨʠʤʝʥʷʶʪ ʜʚʫʭʩʪʦʨʦʥʥʶʶ ʍ-

ʦʙʨʘʟʥʫʶ ʨʘʟʜʝʣʢʫ ʢʨʦʤʦʢ (ʩʤ. ʨʠʩʫʥʦʢ 21, ʝ) ʩ ʪʝʤʠ ʞʝ ʫʛʣʘʤʠ ʩʢʦʩʘ 55 ° 3Á. ʉʚʘʨʢʫ 

ʣʠʩʪʦʚ ʪʦʣʱʠʥʦʡ ʜʦ 3 ʤʤ ʚʳʧʦʣʥʷʶʪ ʙʝʟ ʩʢʦʩʘ ʢʨʦʤʦʢ (U - ʦʙʨʘʟʥʘʷ ʨʘʟʜʝʣʢʘ) (ʩʤ. 

ʨʠʩʫʥʦʢ 21, ʘ). ɿʘʟʦʨ ʤʝʞʜʫ ʩʚʘʨʠʚʘʝʤʳʤʠ ʣʠʩʪʘʤʠ 0 - 2 ʤʤ. 

ʊʦʥʢʠʝ ʰʚʳ (ʩʪʳʢʦʚʳʝ ʧʨʠ ʪʦʣʱʠʥʝ ʣʠʩʪʦʚ ʜʦ 6 - 8 ʤʤ, ʘ ʫʛʣʦʚʳʝ ʧʨʠ ʢʘʪʝʪʝ 

ʰʚʘ ʜʦ 6 - 8 ʤʤ) ʩʚʘʨʠʚʘʶʪ, ʢʘʢ ʧʨʘʚʠʣʦ, ʟʘ ʦʜʠʥ ʧʨʦʭʦʜ. ʇʨʠ ʚʳʧʦʣʥʝʥʠʠ ʙʦʣʝʝ 

ʪʦʣʩʪʳʭ ʩʪʳʢʦʚʳʭ ʠ ʫʛʣʦʚʳʭ ʰʚʦʚ ʩʚʘʨʢʫ (ʟʘʧʦʣʥʝʥʠʝ ʨʘʟʜʝʣʢʠ ʰʚʘ) ʚʝʜʫʪ ʟʘ 

ʥʝʩʢʦʣʴʢʦ ʧʨʦʭʦʜʦʚ (ʩʤ. ʨʠʩʫʥʦʢ 21, ʜ). ʇʨʠ ʵʪʦʤ ʩʚʘʨʢʫ ʚʩʝʭ ʧʨʦʭʦʜʦʚ ʩʪʨʝʤʷʪʩʷ 

ʚʳʧʦʣʥʷʪʴ ʧʨʠ ʦʜʥʠʭ ʠ ʪʝʭ ʞʝ ʧʘʨʘʤʝʪʨʘʭ ʨʝʞʠʤʘ. ʀʩʢʣʶʯʝʥʠʝʤ ʷʚʣʷʝʪʩʷ ʧʝʨʚʳʡ 

ʧʨʦʭʦʜ, ʢʦʪʦʨʳʡ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʚʳʧʦʣʥʷʪʴ ʵʣʝʢʪʨʦʜʘʤʠ ʜʠʘʤʝʪʨʦʤ 3 - 4 ʤʤ 

(ʧʨʠʤʝʥʝʥʠʝ ʵʣʝʢʪʨʦʜʦʚ ʙʦʣʴʰʝʛʦ ʜʠʘʤʝʪʨʘ ʟʘʪʨʫʜʥʷʝʪ ʧʨʦʧʣʘʚʣʝʥʠʝ ʢʦʨʥʷ ʰʚʘ). 

ʉʝʯʝʥʠʝ ʧʝʨʚʦʛʦ ʩʣʦʷ (ʧʨʦʭʦʜʘ) ʥʝ ʜʦʣʞʥʦ ʧʨʝʚʳʰʘʪʴ 30 - 35 ʤʤ2 ʠ ʤʦʞʝʪ ʙʳʪʴ 

ʦʧʨʝʜʝʣʝʥʦ ʧʦ ʬʦʨʤʫʣʝ 

F1 = (6 - 8)Ād  ɻ,     (20) 

ʘ ʧʦʩʣʝʜʫʶʱʠʭ ʩʣʦʝʚ (ʧʨʦʭʦʜʦʚ) - ʧʦ ʬʦʨʤʫʣʝ 

Fʩ = (8 - 12)Ād  ɻ.     (21) 

ʆʙʱʝʝ ʯʠʩʣʦ ʩʣʦʝʚ (ʧʨʦʭʦʜʦʚ), ʚʢʣʶʯʘʷ ʧʝʨʚʳʡ (ʩʚʘʨʢʘ ʢʦʨʥʷ ʰʚʘ), 

ʦʧʨʝʜʝʣʠʪʩʷ ʢʘʢ 

11+
-

=
C

H

F

FF
n ,      (22) 

ʛʜʝ Fʥ - ʦʙʱʘʷ ʧʣʦʱʘʜʴ ʥʘʧʣʘʚʣʷʝʤʦʛʦ ʤʝʪʘʣʣʘ (ʰʚʘ). 

ʇʨʠ ʨʫʯʥʦʡ ʜʫʛʦʚʦʡ ʩʚʘʨʢʝ ʢ ʧʘʨʘʤʝʪʨʘʤ ʨʝʞʠʤʘ ʩʚʘʨʢʠ ʦʪʥʦʩʷʪʩʷ: 

- ʜʠʘʤʝʪʨ ʵʣʝʢʪʨʦʜʘ; 

- ʩʠʣʘ ʩʚʘʨʦʯʥʦʛʦ ʪʦʢʘ; 

- ʩʢʦʨʦʩʪʴ ʧʝʨʝʤʝʱʝʥʠʷ ʵʣʝʢʪʨʦʜʘ ʚʜʦʣʴ ʰʚʘ (ʩʢʦʨʦʩʪʴ ʩʚʘʨʢʠ); 

- ʨʦʜ ʪʦʢʘ; 

- ʧʦʣʷʨʥʦʩʪʴ ʪʦʢʘ. 

ɼʠʘʤʝʪʨ ʵʣʝʢʪʨʦʜʘ ʚʳʙʠʨʘʝʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

- ʪʦʣʱʠʥʳ ʩʚʘʨʠʚʘʝʤʳʭ ʵʣʝʤʝʥʪʦʚ; 

- ʪʠʧʘ ʩʚʘʨʥʦʛʦ ʩʦʝʜʠʥʝʥʠʷ; 

- ʧʦʣʦʞʝʥʠʷ ʰʚʘ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ. 

ɼʣʷ ʚʳʙʦʨʘ ʜʠʘʤʝʪʨʘ ʵʣʝʢʪʨʦʜʘ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʦʨʠʝʥʪʠʨʦʚʦʯʥʳʝ ʜʘʥʥʳʝ 

ʧʨʠʚʝʜʝʥʥʳʝ ʚ ʪʘʙʣʠʮʝ 7. 

ʇʨʠ ʚʳʙʦʨʝ ʪʠʧʘ ʠ ʤʘʨʢʠ ʵʣʝʢʪʨʦʜʘ ʥʝʦʙʭʦʜʠʤʦ ʠʩʭʦʜʠʪʴ ʠʟ ʪʨʝʙʦʚʘʥʠʡ, 

ʧʨʝʜʲʷʚʣʷʝʤʳʭ ʢ ʢʘʯʝʩʪʚʫ ʩʚʘʨʥʳʭ ʰʚʦʚ ʠʣʠ ʥʘʧʣʘʚʢʠ. 

ʊʘʙʣʠʮʘ 7 ï ɿʘʚʠʩʠʤʦʩʪʴ ʜʠʘʤʝʪʨʘ ʵʣʝʢʪʨʦʜʘ ʦʪ ʪʦʣʱʠʥʳ ʩʚʘʨʠʚʘʝʤʳʭ ʣʠʩʪʦʚ 

ʊʦʣʱʠʥʘ ʣʠʩʪʦʚ, ʤʤ 1 - 3 3 4 - 5 6 - 12 Ó 13 

ɼʠʘʤʝʪʨ ʵʣʝʢʪʨʦʜʘ d ,ɻ ʤʤ 1,5 - 2,5 3 3 - 4 4 - 5 5 
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ɼʣʷ ʩʚʘʨʢʠ ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʶʪʩʷ ʚʳʩʦʢʦʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʝ ʵʣʝʢʪʨʦʜʳ, ʚ ʪʦʤ 

ʯʠʩʣʝ ʩʦʜʝʨʞʘʱʠʝ ʚ ʩʦʩʪʘʚʝ ʦʙʤʘʟʢʠ ʞʝʣʝʟʥʳʡ ʧʦʨʦʰʦʢ (ʪʘʙʣʠʮʘ 8). 

ʇʨʠ ʚʳʙʦʨʝ ʵʣʝʢʪʨʦʜʦʚ ʠʩʧʦʣʴʟʫʶʪ: 

- ɻʆʉʊ 9466-75 çʕʣʝʢʪʨʦʜʳ ʧʦʢʨʳʪʳʝ ʤʝʪʘʣʣʠʯʝʩʢʠʝ ʜʣʷ ʨʫʯʥʦʡ ʜʫʛʦʚʦʡ 

ʩʚʘʨʢʠ ʩʪʘʣʝʡ ʠ ʥʘʧʣʘʚʢʠ. ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʠ ʦʙʱʠʝ ʪʝʭʥʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷè; 

- ɻʆʉʊ 9467-75 çʕʣʝʢʪʨʦʜʳ ʧʦʢʨʳʪʳʝ ʤʝʪʘʣʣʠʯʝʩʢʠʝ ʜʣʷ ʨʫʯʥʦʡ ʜʫʛʦʚʦʡ 

ʩʚʘʨʢʠ ʢʦʥʩʪʨʫʢʮʠʦʥʥʳʭ ʠ ʪʝʧʣʦʫʩʪʦʡʯʠʚʳʭ ʩʪʘʣʝʡ. ʊʠʧʳè; 

- ɻʆʉʊ 10052-75 çʕʣʝʢʪʨʦʜʳ ʧʦʢʨʳʪʳʝ ʤʝʪʘʣʣʠʯʝʩʢʠʝ ʜʣʷ ʨʫʯʥʦʡ ʜʫʛʦʚʦʡ 

ʩʚʘʨʢʠ ʚʳʩʦʢʦʣʝʛʠʨʦʚʘʥʥʳʭ ʩʪʘʣʝʡ ʩ ʦʩʦʙʳʤʠ ʩʚʦʡʩʪʚʘʤʠ. ʊʠʧʳè; 

- ɻʆʉʊ 10051-75 çʕʣʝʢʪʨʦʜʳ ʧʦʢʨʳʪʳʝ ʤʝʪʘʣʣʠʯʝʩʢʠʝ ʜʣʷ ʨʫʯʥʦʡ ʜʫʛʦʚʦʡ 

ʥʘʧʣʘʚʢʠ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʩʣʦʝʚ ʩ ʦʩʦʙʳʤʠ ʩʚʦʡʩʪʚʘʤʠ. ʊʠʧʳè. 

ʊʘʙʣʠʮʘ 8 ï ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚʳʩʦʢʦʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʭ ʵʣʝʢʪʨʦʜʦʚ 

ʊʠʧ 

ʵʣʝʢʪʨʦʜʘ 

ʄʘʨʢʘ 

ʵʣʝʢʪʨʦʜʘ 

ʂʦʵʬʬʠʮʠʝʥʪ 

ʥʘʧʣʘʚʢʠ, ʛ/(ɸÖʯ) 

ʈʘʟʙʨʳʟʛʠʚʘʥʠʝ 

ʵʣʝʢʪʨʦʜʥʦʛʦ 

ʤʝʪʘʣʣʘ 

ʈʘʩʭʦʜ ʵʣʝʢʪʨʦʜʦʚ, ʢʛ 

ʥʘ 1 ʢʛ ʥʘʧʣʘʚʣʝʥʥʦʛʦ 

ʤʝʪʘʣʣʘ 

ʉʚʘʨʦʯʥʳʝ ʵʣʝʢʪʨʦʜʳ 

ʕ42 ʉʄ-11 10,0 - 11,0 ʋʤʝʨʝʥʥʦʝ 1,45 

ʕ42 

ʋʆʅʀ-13/45 

ɸʅʆ-1 

ɸʅʆ-5 

8,5 - 9,0 

14,0 - 16,0 

10,0 - 11,0 

ʋʤʝʨʝʥʥʦʝ 

ʋʤʝʨʝʥʥʦʝ 

ʄʘʣʦʝ 

1,60 

1,50 

1,60 

ʕ46 

ɿʈʉ-1 

ɿʈʉ-2 

ʄʈ-3 

ɸʅʆ-3 

ʆɿʉ-3 

ʆɿʉ-4 

12,5 - 14,0 

11,0 - 12,0 

8,5 - 9,0 

8,5 - 9,0 

16,0 - 18,0 

8,5 - 9,5 

ʄʘʣʦʝ 

ʋʤʝʨʝʥʥʦʝ 

ʋʤʝʨʝʥʥʦʝ 

ʄʘʣʦʝ 

ʄʘʣʦʝ 

ʋʤʝʨʝʥʥʦʝ 

1,60 

1,60 

1,70 

1,60 

1,60 

1,70 

ʕ50 

ɼʉʂï50 

ʋʉʂï24 

ʋʆʅʀ 13/55 

10,0 - 11,0 

10,0 - 11,0 

8,5 - 9,0 

ʄʘʣʦʝ 

ʋʤʝʨʝʥʥʦʝ 

ʋʤʝʨʝʥʥʦʝ 

1,40 

1,40 

1,70 

ʅʘʧʣʘʚʦʯʥʳʝ ʵʣʝʢʪʨʦʜʳ 

ʕ10ɻ2 

ʕ11ɻ3 

ʕ12ɻ4 

ʕ15ɻ5 

ʆɿʅ-250ʋ 

ʆɿʅïɿʆʆʋ 

ʆɿʅ-35ʆʋ 

ʆɿʅ-400ʋ 

8,5 - 9,0 ʋʤʝʨʝʥʥʦʝ 1,70 

 

ɼʣʷ ʦʮʝʥʢʠ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʵʣʝʢʪʨʦʜʦʚ ʥʝʦʙʭʦʜʠʤʦ ʩʨʘʚʥʠʚʘʪʴ ʟʥʘʯʝʥʠʷ 

ʢʦʵʬʬʠʮʠʝʥʪʘ ʥʘʧʣʘʚʢʠ aʥ. ʀʟ ʛʨʫʧʧʳ ʵʣʝʢʪʨʦʜʦʚ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʟʘʜʘʥʥʳʝ 
ʤʝʭʘʥʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʤʝʪʘʣʣʘ ʰʚʘ ʠʣʠ ʥʘʧʣʘʚʢʠ, ʩʣʝʜʫʝʪ ʚʳʙʠʨʘʪʴ ʪʝ, ʢʦʪʦʨʳʝ 

ʠʤʝʶʪ ʙʦʣʝʝ ʚʳʩʦʢʠʡ ʢʦʵʬʬʠʮʠʝʥʪ ʥʘʧʣʘʚʢʠ, ʘ ʟʥʘʯʠʪ, ʦʙʝʩʧʝʯʠʚʘʶʪ ʙʦʣʴʰʫʶ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ. 

ʆʙʦʟʥʘʯʝʥʠʝ ʪʠʧʦʚ ʩʚʘʨʦʯʥʳʭ ʵʣʝʢʪʨʦʜʦʚ ʨʘʩʰʠʬʨʦʚʳʚʘʝʪʩʷ ʪʘʢ: ʕ - ʵʣʝʢʪʨʦʜ; 

ʮʠʬʨʳ, ʩʪʦʷʱʠʝ ʟʘ ʙʫʢʚʦʡ - ʛʘʨʘʥʪʠʨʦʚʘʥʥʦʝ ʟʥʘʯʝʥʠʝ sʚ, ʄʇʘ. 
ɺ ʥʘʧʣʘʚʦʯʥʳʭ ʵʣʝʢʪʨʦʜʘʭ ʩʣʝʜʫʶʱʠʝ ʟʘ ʙʫʢʚʦʡ ʕ ʮʠʬʨʳ ʧʦʢʘʟʳʚʘʶʪ ʩʨʝʜʥʝʝ 

ʩʦʜʝʨʞʘʥʠʝ ʫʛʣʝʨʦʜʘ ʠ ʣʝʛʠʨʫʶʱʠʭ ʵʣʝʤʝʥʪʦʚ ʚ ʥʘʧʣʘʚʣʝʥʥʦʤ ʤʝʪʘʣʣʝ. 

ɺ ʜʨʫʛʠʭ ʤʘʨʢʘʭ ʵʣʝʢʪʨʦʜʦʚ ʮʠʬʨʳ ʫʢʘʟʳʚʘʶʪ ʪʚʸʨʜʦʩʪʴ ʅɺ. ʅʘʧʨʠʤʝʨ, 

ʤʝʪʘʣʣ, ʥʘʧʣʘʚʣʝʥʥʳʡ ʵʣʝʢʪʨʦʜʘʤʠ ʪʠʧʘ ʕ12ɻ4 (ʤʘʨʢʘ ʆɿʅ-350ʋ), ʩʦʜʝʨʞʠʪ ʚ 

ʩʨʝʜʥʝʤ 0,12 % ʉ ʠ 4 % ʄn; ʪʚʸʨʜʦʩʪʴ ʝʛʦ ʨʘʚʥʘ 350 ʅɺ. 
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ʉʠʣʫ ʩʚʘʨʦʯʥʦʛʦ ʪʦʢʘ ʚʳʙʠʨʘʶʪ ʥʘ ʦʩʥʦʚʘʥʠʠ ʨʝʢʦʤʝʥʜʘʮʠʡ, ʧʦʤʝʱʸʥʥʳʭ ʚ 

ʧʘʩʧʦʨʪʘʭ ʵʣʝʢʪʨʦʜʦʚ ʠ ʩʧʨʘʚʦʯʥʳʭ ʪʘʙʣʠʮʘʭ, ʠʣʠ ʨʘʩʩʯʠʪʳʚʘʶʪ ʧʦ 

ʵʤʧʠʨʠʯʝʩʢʠʤ ʬʦʨʤʫʣʘʤ. 

ʇʨʠ ʨʫʯʥʦʡ ʜʫʛʦʚʦʡ ʩʚʘʨʢʝ ʩʪʘʣʴʥʳʤʠ ʵʣʝʢʪʨʦʜʘʤʠ ʜʠʘʤʝʪʨʦʤ 1 - 6 ʤʤ ʤʦʞʥʦ 

ʧʦʣʴʟʦʚʘʪʴʩʷ ʬʦʨʤʫʣʦʡ 

Jʩʚ = KĀd  ɻ,                                                       (23) 

ʛʜʝ ʂ - ʢʦʵʬʬʠʮʠʝʥʪ, ʨʘʚʥʳʡ 25 - 60;  

d  ɻ- ʜʠʘʤʝʪʨ ʵʣʝʢʪʨʦʜʘ, ʚ ʤʤ. 

ʂʦʵʬʬʠʮʠʝʥʪ ʂ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʜʠʘʤʝʪʨʘ ʵʣʝʢʪʨʦʜʘ dɻ  ʧʨʠʥʠʤʘʝʪʩʷ ʨʘʚʥʳʤ: 

d ,ɻ ʤʤ  1 - 2   3 - 4   5 - 6 

ʂ, ɸ/ʤʤ  25 - 30  30 - 45  45 - 60 

ʉʠʣʫ ʩʚʘʨʦʯʥʦʛʦ ʪʦʢʘ ʩʣʝʜʫʝʪ ʩʢʦʨʨʝʢʪʠʨʦʚʘʪʴ ʩ ʫʯʝʪʦʤ: 

- ʪʦʣʱʠʥʳ ʩʚʘʨʠʚʘʝʤʳʭ ʵʣʝʤʝʥʪʦʚ; 

- ʪʠʧʘ ʩʦʝʜʠʥʝʥʠʷ; 

- ʧʦʣʦʞʝʥʠʷ ʩʚʘʨʢʠ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ. 

ɽʩʣʠ ʪʦʣʱʠʥʘ SÓ3d ,ɻ ʪʦ ʟʥʘʯʝʥʠʝ JCB ʩʣʝʜʫʝʪ ʫʚʝʣʠʯʠʚʘʪʴ ʥʘ 10 - 15%. ɽʩʣʠ ʞʝ 

SÒ3d ,ɻ ʪʦ ʩʚʘʨʦʯʥʳʡ ʪʦʢ ʫʤʝʥʴʰʘʶʪ ʥʘ 10 ī 15%. ʇʨʠ ʩʚʘʨʢʝ ʫʛʣʦʚʳʭ ʰʚʦʚ ʠ 

ʥʘʧʣʘʚʢʝ ʟʥʘʯʝʥʠʝ JCB. ʜʦʣʞʥʦ ʙʳʪʴ ʧʦʚʳʰʝʥʦ ʥʘ 10 - 15%. ɽʩʣʠ ʩʚʘʨʢʘ 

ʧʨʦʠʟʚʦʜʠʪʩʷ ʚ ʚʝʨʪʠʢʘʣʴʥʦʤ ʠʣʠ ʧʦʪʦʣʦʯʥʦʤ ʧʦʣʦʞʝʥʠʠ, ʟʥʘʯʝʥʠʝ ʩʚʘʨʦʯʥʦʛʦ 

ʪʦʢʘ ʜʦʣʞʥʦ ʙʳʪʴ ʫʤʝʥʴʰʝʥʦ ʥʘ 10 ī 15 %. 

ɺʳʙʠʨʘʷ ʨʦʜ ʪʦʢʘ, ʩʣʝʜʫʝʪ ʫʯʠʪʳʚʘʪʴ ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʠ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʝ 

ʧʨʝʠʤʫʱʝʩʪʚʘ ʧʝʨʝʤʝʥʥʦʛʦ ʪʦʢʘ ʧʝʨʝʜ ʧʦʩʪʦʷʥʥʳʤ. ʆʜʥʘʢʦ ʤʦʛʫʪ ʙʳʪʴ 

ʧʦʣʦʞʝʥʠʷ, ʧʨʠ ʢʦʪʦʨʳʭ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʝʨʝʤʝʥʥʦʛʦ ʪʦʢʘ ʥʝ ʜʦʧʫʩʢʘʝʪʩʷ ʠʣʠ ʥʝ 

ʨʝʢʦʤʝʥʜʫʝʪʩʷ, ʥʘʧʨʠʤʝʨ, ʧʨʠ ʩʚʘʨʢʝ ʵʣʝʢʪʨʦʜʘʤʠ ʋʆʅʀī13. 

ʍʘʨʘʢʪʝʨ ʥʘʧʣʘʚʦʯʥʳʭ ʨʘʙʦʪ ʦʙʫʩʣʦʚʣʠʚʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʦʣʫʯʝʥʠʷ ʩʣʦʷ 

ʥʘʧʣʘʚʦʯʥʦʛʦ ʤʝʪʘʣʣʘ ʟʘ ʩʯʸʪ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʵʣʝʢʪʨʦʜʥʦʛʦ ʤʝʪʘʣʣʘ ʧʨʠ 

ʤʠʥʠʤʘʣʴʥʦʡ ʛʣʫʙʠʥʝ ʧʨʦʧʣʘʚʣʝʥʠʷ ʦʩʥʦʚʥʦʛʦ ʤʝʪʘʣʣʘ. ʇʦʵʪʦʤʫ ʜʣʷ ʥʘʧʣʘʚʦʯʥʳʭ 

ʨʘʙʦʪ ʩʣʝʜʫʝʪ ʧʨʝʜʧʦʯʝʩʪʴ ʧʦʩʪʦʷʥʥʳʡ ʪʦʢ ʠ ʚʝʩʪʠ ʥʘʧʣʘʚʢʫ ʥʘ ʪʦʡ ʧʦʣʷʨʥʦʩʪʠ, ʥʘ 

ʢʦʪʦʨʦʡ ʵʣʝʢʪʨʦʜʥʳʡ ʤʝʪʘʣʣ ʧʣʘʚʠʪʩʷ ʙʳʩʪʨʝʝ. 

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʦʨʠʝʥʪʠʨʦʚʦʯʥʦʡ ʜʣʠʥʳ ʜʫʛʠ 1ɼ, ʤʤ ʠʩʧʦʣʴʟʫʶʪ ʬʦʨʤʫʣʫ 

1ɼ = (0,5 ī 1,1)d ,ɻ     (24) 

ʛʜʝ d  ɻ- ʜʠʘʤʝʪʨ ʵʣʝʢʪʨʦʜʘ, ʤʤ. 

ɼʣʠʥʘ ʜʫʛʠ ʚʣʠʷʝʪ ʥʘ ʢʘʯʝʩʪʚʦ ʥʘʧʣʘʚʣʝʥʥʦʛʦ ʤʝʪʘʣʣʘ ʠ ʛʝʦʤʝʪʨʠʯʝʩʢʫʶ 

ʬʦʨʤʫ ʰʚʘ. ʇʨʠ ʜʣʠʥʥʦʡ ʜʫʛʝ ʫʭʫʜʰʘʝʪʩʷ ʟʘʱʠʪʘ ʩʚʘʨʦʯʥʦʡ ʚʘʥʥʳ ʠ ʤʝʪʘʣʣ ʰʚʘ 

ʠʥʪʝʥʩʠʚʥʦ ʥʘʩʳʱʘʝʪʩʷ ʢʠʩʣʦʨʦʜʦʤ ʠ ʘʟʦʪʦʤ ʚʦʟʜʫʭʘ. ʉ ʫʚʝʣʠʯʝʥʠʝʤ ʜʣʠʥʳ ʜʫʛʠ 

ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʨʘʟʙʨʳʟʛʠʚʘʥʠʝ ʤʝʪʘʣʣʘ ʠ ʚ ʰʚʝ ʤʦʛʫʪ ʧʦʷʚʠʪʴʩʷ ʧʦʨʳ. 

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʥʘʧʨʷʞʝʥʠʷ ʜʫʛʠ Uɼ ʠʩʧʦʣʴʟʫʶʪ ʩʧʨʘʚʦʯʥʳʝ ʜʘʥʥʳʝ ʠʣʠ 

ʨʝʢʦʤʝʥʜʘʮʠʠ ʩʝʨʪʠʬʠʢʘʪʦʚ, ʢʦʪʦʨʳʤʠ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʢʘʞʜʘʷ ʤʘʨʢʘ ʵʣʝʢʪʨʦʜʘ (ʚ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ Uɼ ʥʝ ʨʝʛʣʘʤʝʥʪʠʨʫʝʪʩʷ). 

ɼʣʷ ʙʦʣʴʰʠʥʩʪʚʘ ʤʘʨʦʢ ʵʣʝʢʪʨʦʜʥʳʭ ʧʦʢʨʳʪʠʡ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʧʨʠ ʩʚʘʨʢʝ 

ʫʛʣʝʨʦʜʠʩʪʳʭ ʠ ʣʝʛʠʨʦʚʘʥʥʳʭ ʢʦʥʩʪʨʫʢʮʠʦʥʥʳʭ ʩʪʘʣʝʡ, ʥʘʧʨʷʞʝʥʠʝ ʜʫʛʠ Uɼ = 22 

ī 28 ɺ. 

ʈʘʩʯʸʪ ʩʢʦʨʦʩʪʠ ʩʚʘʨʢʠ (ʩʢʦʨʦʩʪʴ ʧʝʨʝʤʝʱʝʥʠʷ ʵʣʝʢʪʨʦʜʘ ʧʨʠ ʫʢʣʘʜʢʝ ʦʜʥʦʛʦ 



38 
 

ʩʣʦʷ ʚʘʣʠʢʘ ʤʥʦʛʦʩʣʦʡʥʦʛʦ ʰʚʘ, ʤ/ʯ) ʧʨʦʠʟʚʦʜʠʪʩʷ ʧʦ ʬʦʨʤʫʣʝ 

,
100 )( r

a

ÖÖ

Ö
=

CH

CBH

CB
F

J
V      (25) 

ʛʜʝ aʥ - ʢʦʵʬʬʠʮʠʝʥʪ ʥʘʧʣʘʚʢʠ, ʛ/(ɸÖʯ);  

FH(ʉ) - ʧʣʦʱʘʜʴ ʧʦʧʝʨʝʯʥʦʛʦ ʩʝʯʝʥʠʷ ʰʚʘ FH ʧʨʠ ʦʜʥʦʧʨʦʭʦʜʥʦʡ ʩʚʘʨʢʝ (ʠʣʠ 

ʦʜʥʦʛʦ ʩʣʦʷ ʚʘʣʠʢʘ FH(ʉ)  ʧʨʠ ʤʥʦʛʦʩʣʦʡʥʦʤ ʰʚʝ), ʩʤ
2;  

r - ʧʣʦʪʥʦʩʪʴ ʤʝʪʘʣʣʘ ʵʣʝʢʪʨʦʜʘ, ʛ/ʩʤ3. 

ʂʦʵʬʬʠʮʠʝʥʪ ʥʘʧʣʘʚʢʠ aʥ ʚʳʙʠʨʘʝʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʤʘʨʢʠ ʵʣʝʢʪʨʦʜʘ ʧʦ 

ʪʘʙʣʠʮʝ 8. 

ʄʘʩʩʘ ʥʘʧʣʘʚʣʝʥʥʦʛʦ ʤʝʪʘʣʣʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʩʧʨʘʚʦʯʥʠʢʫ ʠʣʠ 

ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ 

GH= FHĀÖLĀɟ,       (26) 

ʛʜʝ FH - ʧʣʦʱʘʜʴ ʥʘʧʣʘʚʢʠ (ʧʦʧʝʨʝʯʥʦʝ ʩʝʯʝʥʠʝ ʨʘʟʜʝʣʢʠ ʰʚʘ, ʚʢʣʶʯʘʷ ʝʛʦ ʫʩʠʣʝʥʠʝ), 

ʩʤ;  

L - ʜʣʠʥʘ ʰʚʘ, ʩʤ;  

r - ʧʣʦʪʥʦʩʪʴ ʤʝʪʘʣʣʘ, ʜʣʷ ʩʪʘʣʠ r = 7,8 ʛ/ʩʤ3. 

ʈʘʩʯʸʪ Gʅ - ʧʨʠ ʥʘʧʣʘʚʦʯʥʳʭ ʨʘʙʦʪʘʭ ʧʨʦʠʟʚʦʜʠʪʩʷ ʧʦ ʬʦʨʤʫʣʝ 

GH=FʥʧĀHĀɟ,       (27) 

ʛʜʝ Fʥʧ - ʧʣʦʱʘʜʴ ʥʘʧʣʘʚʣʷʝʤʦʡ ʧʦʚʝʨʭʥʦʩʪʠ, ʩʤ2,  

ʅ - ʪʨʝʙʫʝʤʘʷ ʚʳʩʦʪʘ ʥʘʧʣʘʚʣʷʝʤʦʛʦ ʩʣʦʷ, ʩʤ. 

ʇʨʠ ʥʘʧʣʘʚʢʝ ʥʫʞʥʦ ʧʨʝʜʫʩʤʦʪʨʝʪʴ ʧʨʠʧʫʩʢ ʥʘ ʧʦʩʣʝʜʫʶʱʫʶ ʤʝʭʘʥʠʯʝʩʢʫʶ 

ʦʙʨʘʙʦʪʢʫ ʥʘʧʣʘʚʣʝʥʥʳʭ ʧʦʚʝʨʭʥʦʩʪʝʡ ʚ ʧʨʝʜʝʣʘʭ 2 ʤʤ. 

ɺʨʝʤʷ ʛʦʨʝʥʠʷ ʜʫʛʠ, t, ʯ ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ 

.
CBH

H

J

G
t

Ö
=
a

      (28) 

ʇʨʠʙʣʠʞʝʥʥʦ ʧʦʣʥʦʝ ʚʨʝʤʷ ʩʚʘʨʢʠ ʊ, ʯ ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʧʦ ʬʦʨʤʫʣʝ 

,
nK

t
T=       (29) 

ʛʜʝ t - ʚʨʝʤʷ ʛʦʨʝʥʠʷ ʜʫʛʠ, ʯ;  

ʂn - ʢʦʵʬʬʠʮʠʝʥʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʚʘʨʦʯʥʦʛʦ ʧʦʩʪʘ, ʢʦʪʦʨʳʡ ʤʦʞʥʦ 

ʧʨʠʥʷʪʴ ʜʣʷ ʨʫʯʥʦʡ ʩʚʘʨʢʠ 0,5 - 0,55, ʘ ʜʣʷ ʤʝʭʘʥʠʟʠʨʦʚʘʥʥʳʭ ʩʧʦʩʦʙʦʚ ʩʚʘʨʢʠ ʠ 

ʥʘʧʣʘʚʢʠ 0,6 - 0,7. 

ʈʘʩʭʦʜ ʵʣʝʢʪʨʦʜʦʚ ʜʣʷ ʨʫʯʥʦʡ ʩʚʘʨʢʠ ʠ ʥʘʧʣʘʚʢʠ ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ, 

ʚʦʩʧʦʣʴʟʦʚʘʚʰʠʩʴ ʜʘʥʥʳʤʠ ʪʘʙʣʠʮʝ 8. 

ʈʘʩʭʦʜ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ɸ, ʢɺʪĿʯ ʥʘ ʩʚʘʨʢʫ ʟʘʜʘʥʥʦʡ ʜʝʪʘʣʠ ʤʦʞʥʦ ʥʘʡʪʠ, 

ʫʩʪʘʥʦʚʠʚ ʧʦ ʩʧʨʘʚʦʯʥʳʤ ʤʘʪʝʨʠʘʣʘʤ ʨʘʩʭʦʜ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʥʘ 1 ʢʛ 

ʥʘʧʣʘʚʣʝʥʥʦʛʦ ʤʝʪʘʣʣʘ. ɹʦʣʝʝ ʪʦʯʥʦ ʝʛʦ ʤʦʞʥʦ ʨʘʩʩʯʠʪʘʪʴ ʧʦ ʬʦʨʤʫʣʝ 

),(
100

0 tTt
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   (30) 

ʛʜʝ uɼ - ʥʘʧʨʷʞʝʥʠʝ ʜʫʛʠ, ɺ (ʧʨʠ ʩʚʘʨʢʝ ʧʦʢʨʳʪʳʤʠ ʵʣʝʢʪʨʦʜʘʤʠ ʧʨʠʥʷʪʴ 22 - 28 ɺ); 

. 
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JCB - ʩʚʘʨʦʯʥʳʡ ʪʦʢ, ɸ;  

h - ʂʇɼ ʠʩʪʦʯʥʠʢʘ ʪʦʢʘ;  

w0 - ʤʦʱʥʦʩʪʴ, ʨʘʩʭʦʜʫʝʤʘʷ ʠʩʪʦʯʥʠʢʦʤ ʪʦʢʘ ʧʨʠ ʨʘʙʦʪʝ ʥʘ ʭʦʣʦʩʪʦʤ ʭʦʜʫ, 

ʢɺʪ; 

t ʠ ʊ - ʚʨʝʤʷ ʛʦʨʝʥʠʷ ʜʫʛʠ ʠ ʧʦʣʥʦʝ ʚʨʝʤʷ ʩʚʘʨʢʠ, ʯ. 

ɼʘʥʥʳʝ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʟʥʘʯʝʥʠʡ ɖ ʠ ɤ0 ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 9. 

ʊʘʙʣʠʮʘ 9 - ʂʇɼ ʠʩʪʦʯʥʠʢʘ ʪʦʢʘ ʠ ʤʦʱʥʦʩʪʴ, ʨʘʩʭʦʜʫʝʤʘʷ ʠʩʪʦʯʥʠʢʦʤ ʪʦʢʘ 

ʧʨʠ ʨʘʙʦʪʝ ʥʘ ʭʦʣʦʩʪʦʤ ʭʦʜʫ 

ʈʦʜ ʪʦʢʘ ɖ ɤ0, ʢɺʪ 

ʇʝʨʝʤʝʥʥʳʡ 

ʇʦʩʪʦʷʥʥʳʡ 

0,8 ï 0,9 

0,6 ï 0,7 

0,2 ï 0,4 

2,0 ï 3,0 
 

ɼʫʛʦʚʫʶ ʩʚʘʨʢʫ ʦʮʝʥʠʚʘʶʪ ʧʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤ ʢʦʵʬʬʠʮʠʝʥʪʘʤ ʂʥ ʥʘʧʣʘʚʢʠ, 

ʂʨ ʨʘʩʧʣʘʚʣʝʥʠʷ ʠ ʂʧ ʧʦʪʝʨʴ. ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʢʦʵʬʬʠʮʠʝʥʪʳ ʧʨʠ ʵʣʝʢʪʨʦʜʫʛʦʚʦʡ 

ʩʚʘʨʢʝ ʭʘʨʘʢʪʝʨʠʟʫʶʪ ʵʢʦʥʦʤʠʯʝʩʢʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠ ʧʨʘʚʠʣʴʥʦʩʪʴ ʚʳʙʦʨʘ 

ʨʝʞʠʤʘ ʩʚʘʨʢʠ. ʇʨʠ ʫʩʪʘʥʦʚʠʚʰʝʤʩʷ ʨʝʞʠʤʝ ʩʚʘʨʢʠ ʧʣʘʚʣʝʥʠʝ ʵʣʝʢʪʨʦʜʘ ʧʦʜ 

ʜʝʡʩʪʚʠʝʤ ʜʫʛʠ ʧʨʦʠʩʭʦʜʠʪ ʨʘʚʥʦʤʝʨʥʦ, ʧʦʵʪʦʤʫ ʢʦʣʠʯʝʩʪʚʦ ʨʘʩʧʣʘʚʣʝʥʥʦʛʦ 

ʤʝʪʘʣʣʘ ʵʣʝʢʪʨʦʜʘ Qʨ, ʛ, ʤʦʞʥʦ ʧʨʠʙʣʠʞʝʥʥʦ ʦʧʨʝʜʝʣʠʪʴ ʧʦ ʩʣʝʜʫʶʱʝʡ 

ʟʘʚʠʩʠʤʦʩʪʠ:  

Qʨ = Kp Ö JCB Ö t,      (31) 

ʛʜʝ Kp - ʢʦʵʬʬʠʮʠʝʥʪ ʨʘʩʧʣʘʚʣʝʥʠʷ, ʦʧʨʝʜʝʣʷʝʤʳʡ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ, ʛ/(ɸÖʯ);  

ʊʦʛʜʘ ʢʦʵʬʬʠʮʠʝʥʪ ʨʘʩʧʣʘʚʣʝʥʠʷ ʨʘʚʝʥ 

ʂʨ = Qʨ /( JCB Ö t).      (32) 

ɿʥʘʯʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʘ ʂʨ ʟʘʚʠʩʷʪ ʦʪ ʤʘʪʝʨʠʘʣʘ ʵʣʝʢʪʨʦʜʥʦʛʦ ʩʪʝʨʞʥʷ ʠ 

ʩʦʩʪʘʚʘ ʦʙʤʘʟʢʠ, ʧʦʢʨʳʚʘʶʱʝʡ ʝʛʦ ʧʦʚʝʨʭʥʦʩʪʴ, ʦʪ ʨʦʜʘ ʠ ʧʦʣʷʨʥʦʩʪʠ ʪʦʢʘ ʠ 

ʢʦʣʝʙʣʶʪʩʷ ʚ ʧʨʝʜʝʣʘʭ 8 - 14 ʛ/(ɸÖʯ). ʇʨʠ ʩʚʘʨʢʝ ʥʘ ʧʦʩʪʦʷʥʥʦʤ ʪʦʢʝ ʦʥ ʥʝʩʢʦʣʴʢʦ 
ʧʦʚʳʰʘʝʪʩʷ. ʉ ʧʦʚʳʰʝʥʠʝʤ ʧʣʦʪʥʦʩʪʠ ʪʦʢʘ ʂʨ ʠʟʤʝʥʷʝʪʩʷ ʥʝʟʥʘʯʠʪʝʣʴʥʦ. ʕʪʦ 

ʩʚʷʟʘʥʦ ʩ ʪʝʤ, ʯʪʦ ʧʨʠ ʩʚʘʨʢʝ ʥʘ ʪʦʢʝ ʙʦʣʴʰʝʡ ʧʣʦʪʥʦʩʪʠ ʩʢʦʨʦʩʪʴ ʧʣʘʚʣʝʥʠʷ 

ʵʣʝʢʪʨʦʜʘ ʚ ʦʩʥʦʚʥʦʤ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʟʘ ʩʯʝʪ ʧʦʜʦʛʨʝʚʘ ʩʪʝʨʞʥʷ. ʈʘʩʧʣʘʚʣʝʥʥʳʡ 

ʤʝʪʘʣʣ ʵʣʝʢʪʨʦʜʘ ʥʝ ʧʦʣʥʦʩʪʴʶ ʧʝʨʝʥʦʩʠʪʩʷ ʚ ʰʦʚ, ʯʘʩʪʴ ʝʛʦ ʪʝʨʷʝʪʩʷ ʥʘ 

ʨʘʟʙʨʳʟʛʠʚʘʥʠʝ, ʠʩʧʘʨʝʥʠʝ ʠ ʫʛʘʨ ʚ ʧʨʦʮʝʩʩʝ ʛʦʨʝʥʠʷ ʜʫʛʠ.  

ʂʦʣʠʯʝʩʪʚʦ ʥʘʧʣʘʚʣʝʥʥʦʛʦ ʥʘ ʠʟʜʝʣʠʝ ʤʝʪʘʣʣʘ Qʥ, ʛ, ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ  

Qʥ = Kʥ Ö JCB Ö t,      (33) 

ʦʪʢʫʜʘ 

ʂʥ = Qʥ /( JCB Ö t).      (34) 

ʂʦʵʬʬʠʮʠʝʥʪ ʂʥ ʤʝʥʝʝ ʧʦʩʪʦʷʥʝʥ, ʯʝʤ ʢʦʵʬʬʠʮʠʝʥʪ ʂʨ, ʪʘʢ ʢʘʢ ʧʦʪʝʨʠ ʥʘ 

ʨʘʟʙʨʳʟʛʠʚʘʥʠʝ ʠ ʫʛʘʨ ʟʘʚʠʩʷʪ ʦʪ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʬʘʢʪʦʨʦʚ. ʇʨʠ ʩʚʘʨʢʝ 

ʧʦʢʨʳʪʳʤʠ ʵʣʝʢʪʨʦʜʘʤʠ ʥʘʧʣʘʚʢʠ ʂʥ = 6 - 12 (ʛ/ɸÖʯ).  
ʅʝ ʚʩʷ ʤʦʱʥʦʩʪʴ ʜʫʛʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʥʘʧʣʘʚʢʠ ʤʝʪʘʣʣʘ, ʪʘʢ ʢʘʢ ʥʝʠʟʙʝʞʥʳ 

ʧʦʪʝʨʠ ʝʝ ʥʘ ʠʟʣʫʯʝʥʠʝ, ʢʦʥʚʝʢʪʠʚʥʳʡ ʪʝʧʣʦʦʙʤʝʥ ʩ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʦʡ, ʩ 

ʠʩʧʘʨʷʶʱʠʤʩʷ ʠ ʨʘʟʙʨʳʟʛʠʚʘʝʤʳʤ ʤʝʪʘʣʣʦʤ, ʚʳʥʦʩ ʪʝʧʣʦʪʳ ʥʘʛʨʝʪʳʤʠ ʛʘʟʘʤʠ, 

ʥʘ ʧʣʘʚʣʝʥʠʝ ʵʣʝʢʪʨʦʜʥʦʛʦ ʧʦʢʨʳʪʠʷ ʠ ʜʨ. ʇʦʪʝʨʠ ʤʝʪʘʣʣʘ, ʨʘʚʥʳʝ ʨʘʟʥʦʩʪʠ 

ʢʦʣʠʯʝʩʪʚ ʨʘʩʧʣʘʚʣʝʥʥʦʛʦ ʤʝʪʘʣʣʘ ʵʣʝʢʪʨʦʜʘ Qp ʠ ʤʝʪʘʣʣʘ, ʦʙʨʘʟʫʶʱʝʛʦ ʰʦʚ, Qʥ 

ʦʮʝʥʠʚʘʶʪ ʢʦʵʬʬʠʮʠʝʥʪʦʤ ʧʦʪʝʨʴ Kʧ, ʢʦʪʦʨʳʡ ʦʧʨʝʜʝʣʷʶʪ ʧʦ ʬʦʨʤʫʣʝ 
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Kʧ = (Qʨ - Qʥ)/Qʥ      (35) 

ʂʦʵʬʬʠʮʠʝʥʪ Kʧ ʟʘʚʠʩʠʪ ʦʪ ʩʪʘʙʠʣʴʥʦʩʪʠ ʨʝʞʠʤʘ ʩʚʘʨʢʠ ʠ ʦʩʦʙʝʥʥʦʩʪʝʡ 

ʦʪʨʳʚʘ ʠ ʧʝʨʝʥʦʩʘ ʢʘʧʝʣʴ ʯʝʨʝʟ ʜʫʛʦʚʦʡ ʧʨʦʤʝʞʫʪʦʢ. 

ɺʳʙʦʨ ʦʩʥʦʚʥʦʛʦ ʩʚʘʨʦʯʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʢ ʢʦʪʦʨʦʤʫ ʦʪʥʦʩʷʪʩʷ ʠʩʪʦʯʥʠʢʠ 

ʧʠʪʘʥʠʷ, ʧʠʪʘʶʱʠʝ ʜʫʛʫ, ʧʦʣʫʘʚʪʦʤʘʪʳ ʠ ʘʚʪʦʤʘʪʳ, ʧʨʦʠʟʚʦʜʠʪʩʷ ʧʦ ʧʨʠʣʦʞʝʥʠʶ 1 

ʧʦʩʣʝ ʦʧʨʝʜʝʣʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʨʝʞʠʤʘ ʩʚʘʨʢʠ (ʥʘʧʣʘʚʢʠ). 

ʇʨʠ ʵʪʦʤ ʥʝʦʙʭʦʜʠʤʦ ʩʦʙʣʶʜʘʪʴ ʫʩʣʦʚʠʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʦʱʥʦʩʪʠ 

ʦʙʦʨʫʜʦʚʘʥʠʷ ʩ ʥʘʠʙʦʣʴʰʠʤ ʵʬʬʝʢʪʦʤ. 

ʄʝʪʦʜ ʢʦʥʪʨʦʣʷ ʚʳʙʠʨʘʝʪʩʷ ʠʟ ʫʩʣʦʚʠʡ ʨʘʙʦʪʳ ʫʟʣʦʚ. ʆʥʠ ʠʩʧʳʪʳʚʘʶʪ 

ʫʜʘʨʥʳʝ ʠ ʟʥʘʢʦʧʝʨʝʤʝʥʥʳʝ ʥʘʛʨʫʟʢʠ. ɺʳʙʨʘʥʥʳʡ ʤʝʪʦʜ ʜʦʣʞʝʥ ʦʙʝʩʧʝʯʠʪʴ 

ʚʦʟʤʦʞʥʦʩʪʴ ʚʳʷʚʣʝʥʠʷ ʩʢʨʳʪʳʭ ʜʝʬʝʢʪʦʚ (ʪʨʝʱʠʥ, ʥʝʧʨʦʚʘʨʦʚ ʠ ʜʨ.), ʦʧʘʩʥʳʭ ʩ 

ʪʦʯʢʠ ʟʨʝʥʠʷ ʢʦʥʮʝʥʪʨʘʮʠʠ ʥʘʧʨʷʞʝʥʠʡ. ʂʨʦʤʝ ʪʦʛʦ, ʦʥ ʜʦʣʞʝʥ ʙʳʪʴ ʪʦʯʝʥ ʧʦ 

ʦʮʝʥʢʝ ʢʘʯʝʩʪʚʘ, ʧʨʦʩʪ, ʵʢʦʥʦʤʠʯʝʥ ʠ ʙʝʟʦʧʘʩʝʥ. 

ɺʦ ʠʟʙʝʞʘʥʠʝ ʤʥʦʛʦʢʨʘʪʥʳʭ ʧʦʚʪʦʨʥʳʭ ʨʝʤʦʥʪʦʚ ʩʣʝʜʫʝʪ ʧʨʝʜʫʩʤʘʪʨʠʚʘʪʴ 

ʦʮʝʥʢʫ ʠʟʥʦʩʦʩʪʦʡʢʦʩʪʠ ʥʘʧʣʘʚʣʝʥʥʦʛʦ ʩʣʦʷ, ʚʝʣʠʯʠʥʫ ʢʦʪʦʨʦʛʦ, ʚ ʧʝʨʚʫʶ 

ʦʯʝʨʝʜʴ, ʦʧʨʝʜʝʣʷʝʪ ʝʛʦ ʪʚʸʨʜʦʩʪʴ. ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʪʚʸʨʜʦʩʪʠ ʥʘʧʣʘʚʣʝʥʥʦʛʦ 

ʤʝʪʘʣʣʘ ʥʘ ʢʨʫʧʥʳʭ ʜʝʪʘʣʷʭ ʠʩʧʦʣʴʟʫʶʪʩʷ ʧʝʨʝʥʦʩʥʳʝ ʧʨʠʙʦʨʳ ʇʦʣʴʜʠ ʠ ʐʦʨʘ. 

 

2.2. ʇʦʣʫʘʚʪʦʤʘʪʠʯʝʩʢʘʷ ʩʚʘʨʢʘ (ʥʘʧʣʘʚʢʘ) ʚ ʫʛʣʝʢʠʩʣʦʤ ʛʘʟʝ 

ʧʨʦʚʦʣʦʢʦʡ ʩʧʣʦʰʥʦʛʦ ʩʝʯʝʥʠʷ 

ʇʨʠ ʩʚʘʨʢʝ ʚ ʫʛʣʝʢʠʩʣʦʤ ʛʘʟʝ ʧʨʠʤʝʥʷʶʪ ʩʣʝʜʫʶʱʠʝ ʚʠʜʳ ʧʦʜʛʦʪʦʚʢʠ ʢʨʦʤʦʢ 

ʩʚʘʨʠʚʘʝʤʳʭ ʵʣʝʤʝʥʪʦʚ: 

1) ʧʨʠ ʪʦʣʱʠʥʝ ʣʠʩʪʦʚ 1 - 2 ʤʤ - I-ʦʙʨʘʟʥʫʶ (ʙʝʟ ʩʢʦʩʘ ʢʨʦʤʦʢ), ʟʘʟʦʨ ʚ ʩʪʳʢʝ 

0 - 1 ʤʤ, ʩʚʘʨʢʘ ʦʜʥʦʩʪʦʨʦʥʥʷʷ (ʩʤ. ʨʠʩʫʥʦʢ 21, ʘ); 

2) ʧʨʠ ʪʦʣʱʠʥʝ ʣʠʩʪʦʚ 3 - 12 ʤʤ - I-ʦʙʨʘʟʥʫʶ, ʟʘʟʦʨ ʚ ʩʪʳʢʝ 0 - 15 ʤʤ, ʩʚʘʨʢʘ 

ʜʚʫʩʪʦʨʦʥʥʷʷ (ʩʤ. ʨʠʩʫʥʦʢ 21, ʚ); 

3) ʧʨʠ ʪʦʣʱʠʥʝ ʣʠʩʪʦʚ 14 - 24 ʤʤ -V-ʦʙʨʘʟʥʘʷ, ʧʦʜ ʫʛʣʦʤ 40 Ñ 5Á, ʧʨʠʪʫʧʣʝʥʠʝ 

ʢʨʦʤʦʢ 2 - 3 ʤʤ, ʟʘʟʦʨ ʚ ʩʪʳʢʝ 0 - 1,5 ʤʤ, ʩʚʘʨʢʘ ʤʥʦʛʦʧʨʦʭʦʜʥʘʷ ʩ ʧʦʜʚʘʨʢʦʡ 

ʢʦʨʥʷ ʰʚʘ (ʩʤ. ʨʠʩʫʥʦʢ 21, ʛ). 

ɺʳʙʦʨ ʜʠʘʤʝʪʨʘ ʵʣʝʢʪʨʦʜʥʦʡ ʧʨʦʚʦʣʦʢʠ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ, ʢʘʢ ʠ ʧʨʠ ʚʳʙʦʨʝ 

ʜʠʘʤʝʪʨʘ ʵʣʝʢʪʨʦʜʘ ʧʨʠ ʨʫʯʥʦʡ ʜʫʛʦʚʦʡ ʩʚʘʨʢʝ: 

ʊʦʣʱʠʥʘ ʣʠʩʪʦʚ, ʤʤ 1 - 2 3 - 6 6 - 24 ʠ ʙʦʣʝʝ 

ɼʠʘʤʝʪʨ ʵʣʝʢʪʨʦʜʥʦʡ ʧʨʦʚʦʣʦʢʠ d ,ɻ ʤʤ 0,8 - 1,0 1,2 - 1,6 2,0 

ʉʚʘʨʢʘ ʚ ʫʛʣʝʢʠʩʣʦʤ ʛʘʟʝ ʚʳʧʦʣʥʷʝʪʩʷ ʣʝʛʠʨʦʚʘʥʥʦʡ ʧʨʦʚʦʣʦʢʦʡ ʩʧʣʦʰʥʦʛʦ 

ʩʝʯʝʥʠʷ (ʦʙʳʯʥʦ ʵʪʦ ʢʨʝʤʥʝʤʘʨʛʘʥʮʦʚʠʩʪʘʷ: ʉʚ0,8ɻʉ, ʉʚ10ɻ2ʉ ʠ ʜʨ.). 

ʈʘʩʯʸʪ ʩʚʘʨʦʯʥʦʛʦ ʪʦʢʘ ɸ ʧʨʠ ʩʚʘʨʢʝ ʧʨʦʚʦʣʦʢʦʡ ʩʧʣʦʰʥʦʛʦ ʩʝʯʝʥʠʷ 

ʧʨʦʠʟʚʦʜʠʪʩʷ ʧʦ ʬʦʨʤʫʣʝ 

,
4

2 ʘd
J

ʵ

CB

ÖÖ
=
p

     (36) 

ʛʜʝ ʘ - ʧʣʦʪʥʦʩʪʴ ʪʦʢʘ ʚ ʵʣʝʢʪʨʦʜʥʦʡ ʧʨʦʚʦʣʦʢʝ, ɸ/ʤʤ2 (ʧʨʠ ʩʚʘʨʢʝ ʚ ʉʆ2 ʘ = 110 

- 130 ɸ/ʤʤ2);  

d  ɻ- ʜʠʘʤʝʪʨ ʵʣʝʢʪʨʦʜʥʦʡ ʧʨʦʚʦʣʦʢʠ, ʤʤ. 

ɸʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʝ ʩʧʦʩʦʙʳ ʩʚʘʨʢʠ ʧʦʟʚʦʣʷʶʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʟʥʘʯʠʪʝʣʴʥʦ 

ʙʦʣʴʰʠʝ ʧʣʦʪʥʦʩʪʠ ʪʦʢʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʨʫʯʥʦʡ ʩʚʘʨʢʦʡ. ʕʪʦ ʦʙʲʷʩʥʷʝʪʩʷ 
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ʤʝʥʴʰʝʡ ʜʣʠʥʦʡ ʚʳʣʝʪʘ ʵʣʝʢʪʨʦʜʘ. 

ʇʨʦʮʝʩʩ ʩʚʘʨʢʠ ʚ ʫʛʣʝʢʠʩʣʦʤ ʛʘʟʝ ʥʘ ʧʦʩʪʦʷʥʥʦʤ ʪʦʢʝ ʧʨʷʤʦʡ ʧʦʣʷʨʥʦʩʪʠ 

ʦʪʣʠʯʘʝʪʩʷ ʤʝʥʴʰʝʡ ʛʣʫʙʠʥʦʡ ʧʨʦʧʣʘʚʣʝʥʠʷ ʦʩʥʦʚʥʦʛʦ ʤʝʪʘʣʣʘ, ʥʦ ʧʨʠ ʵʪʦʤ 

ʩʥʠʞʘʝʪʩʷ ʫʩʪʦʡʯʠʚʦʩʪʴ ʜʫʛʠ ʠ ʚʦʟʨʘʩʪʘʝʪ ʩʢʣʦʥʥʦʩʪʴ ʥʘʧʣʘʚʣʝʥʥʦʛʦ ʤʝʪʘʣʣʘ ʢ 

ʦʙʨʘʟʦʚʘʥʠʶ ʧʦʨ. ʇʦʵʪʦʤʫ ʥʘʧʣʘʚʢʫ ʚ ʫʛʣʝʢʠʩʣʦʤ ʛʘʟʝ ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʦ ʚʝʩʪʠ ʥʘ 

ʦʙʨʘʪʥʦʡ ʧʦʣʷʨʥʦʩʪʠ. 

ʅʘʧʨʷʞʝʥʠʝ ʜʫʛʠ ʠ ʨʘʩʭʦʜ ʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʘ ʚʳʙʠʨʘʶʪ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʩʚʘʨʦʯʥʦʛʦ ʪʦʢʘ (ʪʘʙʣʠʮʘ 10). 

ʊʘʙʣʠʮʘ 10 ï ʅʘʧʨʷʞʝʥʠʝ ʜʫʛʠ ʠ ʨʘʩʭʦʜ ʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʩʚʘʨʦʯʥʦʛʦ ʪʦʢʘ 
ʉʠʣʘ 

ʩʚʘʨʦʯʥʦʛʦ 

ʪʦʢʘ, ɸ 
50 ï 60 90 ï 100 150 ï 160 220 ï 240 280 ï 300 360 ï 380 430 ï 450 

ʅʘʧʨʷʞʝʥʠʝ 

ʜʫʛʠ, ɺ 
17 ï 18 19 ï 20 21 ï 22 25 ï 27 28 ï 30 30 ï 32 32 ï 34 

ʈʘʩʭʦʜ 

ʉʆ2 , ʣ/ʤʠʥ 
8 ï 10 8 ï 10 9 ï 10 15 ï 16 15 ï 16 18 ï 20 18 ï 20 

 

ʇʨʠ ʩʚʘʨʢʝ ʥʘ ʪʦʢʘʭ 200 - 250 ɸ ʜʣʠʥʘ ʜʫʛʠ ʥʘʭʦʜʠʪʩʷ ʚ ʧʨʝʜʝʣʘʭ 1,5 - 4,0 ʤʤ. 

ʉ ʧʦʚʳʰʝʥʠʝʤ ʩʢʦʨʦʩʪʠ ʩʚʘʨʢʠ ʨʘʩʭʦʜ ʉʆ2 ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʜʣʷ ʫʣʫʯʰʝʥʠʷ ʟʘʱʠʪʳ 

ʩʚʘʨʦʯʥʦʡ ʚʘʥʥʳ. ɺʳʣʝʪ ʵʣʝʢʪʨʦʜʥʦʡ ʧʨʦʚʦʣʦʢʠ ʩʦʩʪʘʚʣʷʝʪ 8 - 15 ʤʤ 

(ʫʤʝʥʴʰʘʝʪʩʷ ʩ ʧʦʚʳʰʝʥʠʝʤ ʩʠʣʳ ʩʚʘʨʦʯʥʦʛʦ ʪʦʢʘ). 

ʉʢʦʨʦʩʪʴ ʧʦʜʘʯʠ ʵʣʝʢʪʨʦʜʥʦʡ ʧʨʦʚʦʣʦʢʠ Vʇʈ, ʤ/ʯ ʚʳʙʠʨʘʝʪʩʷ ʧʦ ʩʧʨʘʚʦʯʥʳʤ 

ʤʘʪʝʨʠʘʣʘʤ ʠʣʠ ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ 

,
4

2 rp

a

ÖÖ

ÖÖ
=

ʕ

CBʈ

ʇʈ
d

J
V      (37) 

ʛʜʝ aʨ- ʢʦʵʬʬʠʮʠʝʥʪ ʨʘʩʧʣʘʚʣʝʥʠʷ ʧʨʦʚʦʣʦʢʠ, ʛ/(ɸÖʯ);  

JCB - ʩʚʘʨʦʯʥʳʡ ʪʦʢ, ɸ;  

d  ɻ- ʜʠʘʤʝʪʨ ʵʣʝʢʪʨʦʜʥʦʡ ʧʨʦʚʦʣʦʢʠ, ʤʤ;  

r - ʧʣʦʪʥʦʩʪʴ ʤʝʪʘʣʣʦʚ ʧʨʦʚʦʣʦʢʠ, ʛ/ʩʤ3. 

ɼʣʷ ʩʚʘʨʢʠ ʚ ʫʛʣʝʢʠʩʣʦʤ ʛʘʟʝ ʟʥʘʯʝʥʠʝ Ŭʨ ʤʦʞʝʪ ʙʳʪʴ ʨʘʩʩʯʠʪʘʥʦ ʧʦ ʬʦʨʤʫʣʝ 

.08,00,3
ʕ

CB
ʈ

d

J
Ö+=a     (38) 

ʉʢʦʨʦʩʪʴ ʧʦʣʫʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʩʚʘʨʢʠ ʠʣʠ ʩʢʦʨʦʩʪʴ ʧʝʨʝʤʝʱʝʥʠʷ ʵʣʝʢʪʨʦʜʘ 

ʧʨʠ ʫʢʣʘʜʢʝ ʦʪʜʝʣʴʥʦʛʦ ʩʣʦʷ (ʚʘʣʠʢʘ) ʤʥʦʛʦʩʣʦʡʥʦʛʦ ʰʚʘ, ʩʤ/ʩ, ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ 

ʬʦʨʤʫʣʝ (25). ʇʨʠ ʵʪʦʤ 

aʥ = aʨÖ(1 -y),     (39) 

ʛʜʝ y - ʢʦʵʬʬʠʮʠʝʥʪ ʧʦʪʝʨʴ ʤʝʪʘʣʣʘ ʥʘ ʫʛʘʨ ʠ ʨʘʟʙʨʳʟʛʠʚʘʥʠʝ (ʧʨʠ ʩʚʘʨʢʝ ʚ ʉʆ2 

y = 0,10 - 0,15). 

ʇʨʠ ʥʘʧʣʘʚʢʝ ʩʢʦʨʦʩʪʴ ʧʝʨʝʤʝʱʝʥʠʷ ʜʫʛʠ ʧʨʠ ʫʢʣʘʜʢʝ ʦʪʜʝʣʴʥʦʛʦ ʚʘʣʠʢʘ 

ʤʦʞʥʦ ʨʘʩʩʯʠʪʘʪʴ ʧʦ ʬʦʨʤʫʣʝ (25), ʝʩʣʠ ʧʨʠʥʷʪʴ ʧʣʦʱʘʜʴ ʧʦʧʝʨʝʯʥʦʛʦ ʩʝʯʝʥʠʷ 

ʚʘʣʠʢʘ FH(ʉ) = 0,3 - 0,7 ʩʤ2. 

ʄʘʩʩʘ ʥʘʧʣʘʚʣʝʥʥʦʛʦ ʤʝʪʘʣʣʘ, ʚʨʝʤʷ ʛʦʨʝʥʠʷ ʜʫʛʠ ʠ ʚʨʝʤʷ ʩʚʘʨʢʠ 
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ʦʧʨʝʜʝʣʷʶʪʩʷ ʧʦ ʬʦʨʤʫʣʘʤ (26) - (29); ʧʨʠ ʵʪʦʤ ʂʧ = 0,6 - 0,7. 

ʈʘʩʭʦʜ ʵʣʝʢʪʨʦʜʥʦʡ ʧʨʦʚʦʣʦʢʠ ʩʧʣʦʰʥʦʛʦ ʩʝʯʝʥʠʷ Qnp, ʢʛ ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʧʦ 

ʬʦʨʤʫʣʝ 

Qnp = GHÖ(1+y).     (40) 

ʈʘʩʭʦʜ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ - ʩʤ. ʬʦʨʤʫʣʫ (30); ʚʳʙʦʨ ʦʙʦʨʫʜʦʚʘʥʠʷ - ʧʨʠʣʦʞʝʥʠʷ 

1 ʠ 2; ʚʳʙʦʨ ʤʝʪʦʜʘ ʢʦʥʪʨʦʣʷ - ʧʫʥʢʪ 2.1. 

 

2.3. ɸʚʪʦʤʘʪʠʯʝʩʢʘʷ ʩʚʘʨʢʘ (ʥʘʧʣʘʚʢʘ) ʧʦʜ ʬʣʶʩʦʤ 

ʧʨʦʚʦʣʦʢʦʡ ʩʧʣʦʰʥʦʛʦ ʩʝʯʝʥʠʷ 

ʇʨʠ ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʩʚʘʨʢʝ ʧʦʜ ʬʣʶʩʦʤ ʯʘʱʝ ʚʩʝʛʦ ʧʨʠʤʝʥʷʶʪ ʩʣʝʜʫʶʱʠʝ 

ʚʠʜʳ ʧʦʜʛʦʪʦʚʦʢ ʢʨʦʤʦʢ: 

1) I-ʦʙʨʘʟʥʘʷ (ʙʝʟ ʩʢʦʩʘ ʢʨʦʤʦʢ) - ʧʨʠʤʝʥʷʶʪ ʧʨʠ ʦʜʥʦʧʨʦʭʦʜʥʦʡ ʠ 

ʜʚʫʭʧʨʦʭʦʜʥʦʡ ʩʚʘʨʢʝ. ʇʨʠ ʦʜʥʦʧʨʦʭʦʜʥʦʡ ʩʚʘʨʢʝ ʝʸ ʚʳʧʦʣʥʷʶʪ ʥʘ ʦʩʪʘʶʱʝʡʩʷ 

ʩʪʘʣʴʥʦʡ ʧʦʜʢʣʘʜʢʝ (ʩʤ. ʨʠʩʫʥʦʢ 21, ʙ) ʠʣʠ ʧʨʠ ʨʫʯʥʦʡ ʧʦʜʚʘʨʢʝ ʧʨʠ ʩʦʝʜʠʥʝʥʠʠ 

ʣʠʩʪʦʚ ʪʦʣʱʠʥʦʡ 14 - 12 ʤʤ. ɿʘʟʦʨ b3 ʤʝʞʜʫ ʢʨʦʤʢʘʤʠ 2 - 3 ʤʤ. ʇʨʠ 

ʜʚʫʭʧʨʦʭʦʜʥʦʡ ʩʚʘʨʢʝ ʣʠʩʪʦʚ ʪʦʣʱʠʥʦʡ 14 - 60 ʤʤ ʩʚʘʨʢʫ ʚʝʜʫʪ ʧʦ ʟʘʟʦʨʫ b3 

ʤʝʞʜʫ ʢʨʦʤʢʘʤʠ 3 - 11 ʤʤ, ʢʦʪʦʨʳʡ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʩ ʪʦʣʱʠʥʦʡ ʩʚʘʨʠʚʘʝʤʳʭ 

ʣʠʩʪʦʚ; 

2) V-ʦʙʨʘʟʥʘʷ ʩʦ ʩʢʦʩʦʤ ʢʨʦʤʦʢ ʧʦʜ ʫʛʣʦʤ 60 ° 5Á (ʩʤ. ʨʠʩʫʥʦʢ 21, ʛ) - ʜʣʷ 

ʣʠʩʪʦʚ ʪʦʣʱʠʥʦʡ 14 - 30 ʤʤ. ʉʚʘʨʢʘ ʚʳʧʦʣʥʷʝʪʩʷ ʧʦ ʨʫʯʥʦʡ ʧʦʜʚʘʨʢʝ. 

ʇʨʠʪʫʧʣʝʥʠʝ ʢʨʦʤʦʢ ʠ ʟʘʟʦʨ ʤʝʞʜʫ ʥʠʤʠ 0 - 3 ʤʤ; 

3) ʍ-ʦʙʨʘʟʥʘʷ ʩʦ ʩʢʦʩʦʤ ʢʨʦʤʦʢ ʧʦʜ ʫʛʣʦʤ 60 Ñ 5Á (ʩʤ. ʨʠʩʫʥʦʢ 21, ʝ)- ʜʣʷ 

ʣʠʩʪʦʚ ʪʦʣʱʠʥʦʡ 20 - 60 ʤʤ ʠ ʙʦʣʝʝ. 

ɼʣʷ ʩʚʘʨʢʠ ʩʪʘʣʠ ʧʨʠʤʝʥʷʶʪ ʩʚʘʨʦʯʥʫʶ ʧʨʦʚʦʣʦʢʫ ʧʦ ɻʆʉʊ - 2246-93 (ʉʚ08, 

ʉʚ08ɻɸ, ʉʚ10ɻ2, ʉʚʆ8ɻʉ, ʉʚ18ʍɻʉ, ʉʚ08ʍʄ, ʉʚʆ8ʍɻ2ʉ, ʉʚ08ʍʅʄ). 

ɼʣʷ ʥʘʧʣʘʚʢʠ ʠʩʧʦʣʴʟʫʶʪ ʥʘʧʣʘʚʦʯʥʫʶ ʧʨʦʚʦʣʦʢʫ ʧʦ ɻʆʉʊ10543-98. 

ɿʥʘʯʝʥʠʷ ʪʚʸʨʜʦʩʪʠ ʤʝʪʘʣʣʘ, ʥʘʧʣʘʚʣʝʥʥʦʛʦ ʥʝʢʦʪʦʨʳʤʠ ʤʘʨʢʘʤʠ ʧʨʦʚʦʣʦʢʠ, ʩʤ. 

ʚ ʧʨʠʣʦʞʝʥʠʠ 3. 

ʈʘʩʯʸʪ ʩʠʣʳ ʩʚʘʨʦʯʥʦʛʦ ʪʦʢʘ - ʩʤ. ʬʦʨʤʫʣʫ (36). ʇʣʦʪʥʦʩʪʴ ʪʦʢʘ ʧʨʠ 

ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʩʚʘʨʢʝ ʧʦʜ ʬʣʶʩʦʤ ʠʟʤʝʥʷʝʪʩʷ ʚ ʜʦʩʪʘʪʦʯʥʦ ʰʠʨʦʢʦʤ ʜʠʘʧʘʟʦʥʝ 

(ʪʘʙʣʠʮʘ 11). ʈʝʢʦʤʝʥʜʫʝʪʩʷ ʧʨʠ ʩʚʘʨʢʝ ʜʣʷ ʙʦʣʝʝ ʛʣʫʙʦʢʦʛʦ ʧʨʦʧʣʘʚʣʝʥʠʷ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʚʳʩʦʢʠʝ ʟʥʘʯʝʥʠʷ ʧʣʦʪʥʦʩʪʠ ʪʦʢʘ ʚ ʵʣʝʢʪʨʦʜʥʦʡ ʧʨʦʚʦʣʦʢʝ (ʘ ²40 - 

50 ɸ/ʤʤ2), ʘ ʧʨʠ ʥʘʧʣʘʚʢʝ ʜʣʷ ʩʥʠʞʝʥʠʷ ʛʣʫʙʠʥʳ ʧʨʦʧʣʘʚʣʝʥʠʷ - ʥʝʚʳʩʦʢʠʝ 

ʟʥʘʯʝʥʠʷ (ʘÒ 30 - 40 ɸ/ʤʤ2). ɼʠʘʤʝʪʨ ʵʣʝʢʪʨʦʜʥʦʡ ʧʨʦʚʦʣʦʢʠ ʞʝʣʘʪʝʣʴʥʦ 

ʚʳʙʠʨʘʪʴ ʪʘʢʠʤ, ʯʪʦʙʳ ʦʥ ʦʙʝʩʧʝʯʠʣ ʤʘʢʩʠʤʘʣʴʥʫʶ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʩʚʘʨʢʠ 

(ʥʘʧʣʘʚʢʠ) ʧʨʠ ʪʨʝʙʫʝʤʦʡ ʛʣʫʙʠʥʝ ʧʨʦʧʣʘʚʣʝʥʠʷ. ɺ ʪʘʙʣʠʮʝ 11 ʧʨʠʚʝʜʝʥʦ ʚʣʠʷʥʠʝ 

ʩʠʣʳ ʩʚʘʨʦʯʥʦʛʦ ʪʦʢʘ ʠ ʝʛʦ ʧʣʦʪʥʦʩʪʠ ʥʘ ʛʣʫʙʠʥʫ ʧʨʦʧʣʘʚʣʝʥʠʷ. ɿʘʚʠʩʠʤʦʩʪʴ 

ʥʘʧʨʷʞʝʥʠʷ ʜʫʛʠ ʦʪ ʩʠʣʳ ʩʚʘʨʦʯʥʦʛʦ ʪʦʢʘ (ʬʣʶʩ ɸʅ-348ɸ) ʧʨʠʚʝʜʝʥʘ ʚ ʪʘʙʣʠʮʝ 12. 

ɺʳʙʦʨ ʨʦʜʘ ʪʦʢʘ ʩʤ. ʧʫʥʢʪ 2.1. ʅʘʧʣʘʚʢʫ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʧʨʦʠʟʚʦʜʠʪʴ ʥʘ 

ʧʦʩʪʦʷʥʥʦʤ ʪʦʢʝ ʧʨʷʤʦʡ ʧʦʣʷʨʥʦʩʪʠ ʧʨʠ ʥʘʧʨʷʞʝʥʠʠ ʜʫʛʠ 34 - 40 ɺ. 

ɺʳʣʝʪ ʵʣʝʢʪʨʦʜʥʦʡ ʧʨʦʚʦʣʦʢʠ ʤʦʞʝʪ ʙʳʪʴ ʚ ʠʥʪʝʨʚʘʣʝ 30 - 60 ʤʤ. ɺʳʩʦʢʠʝ 

ʝʛʦ ʟʥʘʯʝʥʠʷ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʙʦʣʴʰʝʤʫ ʜʠʘʤʝʪʨʫ ʵʣʝʢʪʨʦʜʥʦʡ ʧʨʦʚʦʣʦʢʠ ʠ ʩʠʣʳ 

ʪʦʢʘ. 
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ʊʘʙʣʠʮʘ 11 ï ɺʣʠʷʥʠʝ ʩʠʣʳ ʩʚʘʨʦʯʥʦʛʦ ʪʦʢʘ ʠ ʝʛʦ ʧʣʦʪʥʦʩʪʠ ʥʘ ʛʣʫʙʠʥʫ 

ʧʨʦʧʣʘʚʣʝʥʠʷ 
ɼʠʘʤʝʪʨ  

ʵʣʝʢʪʨʦʜʥʦʡ 

 ʧʨʦʚʦʣʦʢʠ, ʤʤ 

ɻʣʫʙʠʥʘ ʧʨʦʧʣʘʚʣʝʥʠʷ, ʤʤ 
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ʇʨʠʤʝʯʘʥʠʝ. ɺ ʯʠʩʣʠʪʝʣʝ- ʩʠʣʘ ʩʚʘʨʦʯʥʦʛʦ ʪʦʢʘ, ɸ; ʚ ʟʥʘʤʝʥʘʪʝʣʝ - ʧʣʦʪʥʦʩʪʴ ʪʦʢʘ ʚ 

ʵʣʝʢʪʨʦʜʥʦʡ ʧʨʦʚʦʣʦʢʝ, ɸ/ʤʤ. 

ʊʘʙʣʠʮʘ 12 ï ɿʘʚʠʩʠʤʦʩʪʴ ʥʘʧʨʷʞʝʥʠʷ ʜʫʛʠ ʦʪ ʩʠʣʳ ʩʚʘʨʦʯʥʦʛʦ ʪʦʢʘ 
ʉʠʣʘ ʩʚʘʨʦʯʥʦʛʦ 

ʪʦʢʘ, ɸ 
180 - 30 300 - 400 500 - 600 600 - 700 700 - 850 850 - 1000 

ʅʘʧʨʷʞʝʥʠʝ 

ʜʫʛʠ, ɺ 
32 - 34 34 - 36 36 - 40 38 - 40 40 - 42 41 - 43 

ʈʘʩʯʸʪ ʩʢʦʨʦʩʪʠ ʧʦʜʘʯʠ ʵʣʝʢʪʨʦʜʥʦʡ ʧʨʦʚʦʣʦʢʠ - ʩʤ. ʬʦʨʤʫʣʫ (37). 

ʂʦʵʬʬʠʮʠʝʥʪ ʨʘʩʧʣʘʚʣʝʥʠʷ ʵʣʝʢʪʨʦʜʥʦʡ ʧʨʦʚʦʣʦʢʠ ʩʧʣʦʰʥʦʛʦ ʩʝʯʝʥʠʷ ʧʨʠ 

ʩʚʘʨʢʝ ʧʦʜ ʬʣʶʩʦʤ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʘʤ: 

ʜʣʷ ʧʝʨʝʤʝʥʥʦʛʦ ʪʦʢʘ 

;04,00,7
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d

J
Ö+=a      (41) 

ʜʣʷ ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ ʧʨʷʤʦʡ ʧʦʣʷʨʥʦʩʪʠ  

;2
ʵ

ʉɺ
ʨ

d

J
+=a       (42) 

ʜʣʷ ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ ʦʙʨʘʪʥʦʡ ʧʦʣʷʨʥʦʩʪʠ aʨ = 10 - 12 ʛ/ɸÖʯ. 

ʈʘʩʯʸʪ ʩʢʦʨʦʩʪʠ ʩʚʘʨʢʠ VCB (ʩʢʦʨʦʩʪʠ ʧʝʨʝʤʝʱʝʥʠʷ ʵʣʝʢʪʨʦʜʥʦʡ ʧʨʦʚʦʣʦʢʠ 

ʧʨʠ ʫʢʣʘʜʢʝ ʦʪʜʝʣʴʥʦʛʦ ʚʘʣʠʢʘ ʤʥʦʛʦʧʨʦʭʦʜʥʦʛʦ ʰʚʘ) - ʩʤ. ʬʦʨʤʫʣʫ (25). ʇʨʠ 

ʵʪʦʤ ʧʨʠʥʷʪʴ ʜʣʷ ʨʘʩʯʸʪʘ Ŭʥ ʟʥʘʯʝʥʠʝy = 0,02 - 0,03, ʩʤ. ʬʦʨʤʫʣʫ (39). 

ʈʘʩʯʸʪ ʩʢʦʨʦʩʪʠ ʩʚʘʨʢʠ - ʥʘʧʣʘʚʢʠ (ʧʝʨʝʤʝʱʝʥʠʷ ʵʣʝʢʪʨʦʜʘ ʧʨʠ ʫʢʣʘʜʢʝ 

ʦʜʥʦʛʦ ʩʣʦʷ ʚʘʣʠʢʘ) - ʩʤ. ʬʦʨʤʫʣʫ (25). ʇʨʠ ʥʘʧʣʘʚʢʝ ʩʢʦʨʦʩʪʴ ʩʚʘʨʢʠ ʧʨʠ ʫʢʣʘʜʢʝ 

ʦʪʜʝʣʴʥʦʛʦ ʚʘʣʠʢʘ ʤʦʞʥʦ ʨʘʩʩʯʠʪʘʪʴ, ʝʩʣʠ ʧʨʠʥʷʪʴ ʧʣʦʱʘʜʴ ʧʦʧʝʨʝʯʥʦʛʦ ʩʝʯʝʥʠʷ 

ʦʜʥʦʛʦ ʚʘʣʠʢʘ, ʫʢʣʘʜʳʚʘʝʤʦʛʦ ʟʘ ʦʜʠʥ ʧʨʦʭʦʜ, FH(ʉ) = 0,3 - 0,7 ʩʤ2. 

ʄʘʨʢʘ ʬʣʶʩʘ ʚʳʙʠʨʘʝʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʦʩʥʦʚʥʦʛʦ 

ʤʝʪʘʣʣʘ ʠ ʪʨʝʙʦʚʘʥʠʡ, ʧʨʝʜʲʷʚʣʷʝʤʳʭ ʢ ʩʚʦʡʩʪʚʘʤ ʥʘʧʣʘʚʣʝʥʥʦʛʦ ʤʝʪʘʣʣʘ. 

ʅʘʠʙʦʣʝʝ ʯʘʩʪʦ ʫʧʦʪʨʝʙʣʷʶʪʩʷ ʬʣʶʩʳ ɸʅ348ɸ ʠʣʠ ʆʉʎ-45 ʚ ʩʦʯʝʪʘʥʠʠ ʩ 

ʧʨʦʚʦʣʦʢʦʡ ʉʚ08ɸ. ʊʦʣʱʠʥʘ ʩʣʦʷ ʬʣʶʩʘ ʟʘʚʠʩʠʪ ʦʪ ʩʠʣʳ ʩʚʘʨʦʯʥʦʛʦ ʪʦʢʘ 

(ʪʘʙʣʠʮʘ 13).  

ʊʘʙʣʠʮʘ 13 ï ɿʘʚʠʩʠʤʦʩʪʴ ʪʦʣʱʠʥ rʩʣʦʷ ʬʣʶʩʘ ʦʪ ʩʠʣʳ ʩʚʘʨʦʯʥʦʛʦ ʪʦʢʘ 

ʉʚʘʨʦʯʥʳʡ ʪʦʢ, ɸ 200 - 400 400 - 800 800 - 1200 

ʊʦʣʱʠʥʘ ʩʣʦʷ ʬʣʶʩʘ, ʤʤ 25 - 35 35 - 45 45 - 60 
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ʈʘʩʯʸʪ ʤʘʩʩʳ ʥʘʧʣʘʚʣʝʥʥʦʛʦ ʤʝʪʘʣʣʘ, ʚʨʝʤʷ ʛʦʨʝʥʠʷ ʜʫʛʠ ʠ ʚʨʝʤʷ ʥʘ ʩʚʘʨʢʫ - 

ʩʤ. ʬʦʨʤʫʣʳ (26) - (29), ʧʨʠ ʵʪʦʤ ʂʧ = 0,6 - 0,7. 

ʈʘʩʯʸʪ ʨʘʩʭʦʜʘ ʧʨʦʚʦʣʦʢʠ ʩʧʣʦʰʥʦʛʦ ʩʝʯʝʥʠʷ - ʩʤ. ʬʦʨʤʫʣʫ (40), ʨʘʩʯʸʪ 

ʨʘʩʭʦʜʘ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ - ʬʦʨʤʫʣʫ (30), ʚʳʙʦʨ ʦʙʦʨʫʜʦʚʘʥʠʷ - ʧʨʠʣʦʞʝʥʠʷ 1 ʠ 2, 

ʚʳʙʦʨ ʤʝʪʦʜʘ ʢʦʥʪʨʦʣʷ - ʧʫʥʢʪ 2.1. 

 

2.4. ʇʦʣʫʘʚʪʦʤʘʪʠʯʝʩʢʘʷ ʩʚʘʨʢʘ (ʥʘʧʣʘʚʢʘ) ʧʦʨʦʰʢʦʚʦʡ  

ʩʘʤʦʟʘʱʠʪʥʦʡ ʧʨʦʚʦʣʦʢʦʡ 

ɼʣʷ ʤʝʭʘʥʠʟʠʨʦʚʘʥʥʦʡ ʩʚʘʨʢʠ ʦʪʢʨʳʪʦʡ ʜʫʛʦʡ ʙʝʟ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʟʘʱʠʪʳ 

ʟʦʥʳ ʩʚʘʨʢʠ ʧʨʠʤʝʥʷʶʪ ʩʧʝʮʠʘʣʴʥʳʝ ʧʦʨʦʰʢʦʚʳʝ ʧʨʦʚʦʣʦʢʠ. ʅʘʠʙʦʣʝʝ ʰʠʨʦʢʦʝ 

ʧʨʠʤʝʥʝʥʠʝ ʥʘʰʣʠ ʧʨʦʚʦʣʦʢʠ ʤʘʨʦʢ ʇʇ-ɸʅ1 ʠ ʇʇ-ɸʅɿ. ʇʨʦʚʦʣʦʢʠ ʦʙʝʠʭ ʤʘʨʦʢ 

ʦʙʣʘʜʘʶʪ ʭʦʨʦʰʠʤʠ ʩʚʘʨʦʯʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤʠ ʩʚʦʡʩʪʚʘʤʠ, ʤʠʥʠʤʘʣʴʥʦʡ 

ʪʦʢʩʠʯʥʦʩʪʴʶ ʛʘʟʦʚ ʠ ʧʳʣʠ, ʦʙʝʩʧʝʯʠʚʘʶʪ ʤʘʣʦʝ ʨʘʟʙʨʳʟʛʠʚʘʥʠʝ ʤʝʪʘʣʣʘ, 

ʭʦʨʦʰʝʝ ʬʦʨʤʠʨʦʚʘʥʠʝ ʰʚʘ ʠ ʦʪʜʝʣʝʥʠʝ ʰʣʘʢʦʚʦʡ ʢʦʨʢʠ. ʂʦʵʬʬʠʮʠʝʥʪ ʥʘʧʣʘʚʢʠ 

ʧʨʦʚʦʣʦʢʠ ʇʇ-ɸʅ1 aʥ =12 - 13 ʛ/(AĀʯ); ʇʇïɸʅɿ aʥ =13 - 17 ʛ/(AĀʯ). 

ʄʝʪʘʣʣ ʰʚʦʚ, ʚʳʧʦʣʥʝʥʥʳʭ ʧʨʦʚʦʣʦʢʦʡ ʇʇ-ɸʅ1, ʧʦ ʢʘʯʝʩʪʚʫ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 

ʤʝʪʘʣʣʫ, ʥʘʧʣʘʚʣʝʥʥʦʤʫ ʵʣʝʢʪʨʦʜʘʤʠ ʪʠʧʘ ʕ46, ʘ ʧʨʦʚʦʣʦʢʦʡ ʇʇ-ɸʅɿ - 

ʵʣʝʢʪʨʦʜʘʤʠ ʪʠʧʘ ʕ50. ʉʚʘʨʢʫ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʧʨʦʠʟʚʦʜʠʪʴ ʥʘ ʧʦʩʪʦʷʥʥʦʤ ʪʦʢʝ 

ʦʙʨʘʪʥʦʡ ʧʦʣʷʨʥʦʩʪʠ. ʈʝʞʠʤʳ ʩʚʘʨʢʠ ʩʘʤʦʟʘʱʠʪʥʳʤʠ ʧʦʨʦʰʢʦʚʳʤʠ 

ʧʨʦʚʦʣʦʢʘʤʠ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 14. ʇʦʜʛʦʪʦʚʢʘ ʢʨʦʤʦʢ ʧʦʜ ʩʚʘʨʢʫ ʚʳʧʦʣʥʷʝʪʩʷ 

ʪʘʢ ʞʝ, ʢʘʢ ʠ ʧʨʠ ʩʚʘʨʢʝ ʚ ʉʆ2. 

ʊʘʙʣʠʮʘ 14 ï ʈʝʞʠʤʳ ʩʚʘʨʢʠ ʩʘʤʦʟʘʱʠʪʥʳʤʠ ʧʦʨʦʰʢʦʚʳʤʠ ʧʨʦʚʦʣʦʢʘʤʠ 
ʊʦʣʱʠʥʘ  

ʩʚʘʨʠʚʘʝʤʳʭ 

ʣʠʩʪʦʚ, ʤʤ 

ʇʘʨʘʤʝʪʨʳ ʨʝʞʠʤʘ 

J, A U, B Vʧʨ, ʤ/ʯ 
ɺʳʣʝʪ  

ʧʨʦʚʦʣʦʢʠ, ʤʤ 

ʇʦʨʦʰʢʦʚʘʷ ʧʨʦʚʦʣʦʢʘ ʇʇïɸʅ1, d  ɻ= 2,8 ʤʤ 

3 - 6 

8 - 12 

14 - 20 

200 - 240 

250 - 300 

300 - 350 

24 - 25 

25 - 27 

26 - 28 

100 

120 

170 

15 - 20 

15 - 20 

20 - 25 

ʇʦʨʦʰʢʦʚʘʷ ʧʨʦʚʦʣʦʢʘ ʇʇïɸʅ3, d  ɻ= 3 ʤʤ 

5 - 10 

10 - 15 

15 - 20 

360 - 380 

420 - 450 

460 - 490 

25 - 28 

26 - 29 

29 - 32 

140 

170 

210 

15 - 20 

20 - 25 

25 - 30 
 

ɺʳʙʠʨʘʷ ʨʦʜ ʪʦʢʘ (ʩʤ. ʧʫʥʢʪ 2.1), ʩʣʝʜʫʝʪ ʫʯʠʪʳʚʘʪʴ, ʯʪʦ ʥʘʧʣʘʚʢʫ 

ʧʦʨʦʰʢʦʚʳʤʠ ʧʨʦʚʦʣʦʢʘʤʠ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʧʨʦʠʟʚʦʜʠʪʴ ʥʘ ʧʦʩʪʦʷʥʥʦʤ ʪʦʢʝ 

ʦʙʨʘʪʥʦʡ ʧʦʣʷʨʥʦʩʪʠ. 

ʈʘʩʯʸʪ ʩʢʦʨʦʩʪʠ ʧʦʣʫʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʩʚʘʨʢʠ (ʥʘʧʣʘʚʢʠ) ʵʣʝʢʪʨʦʜʥʦʡ 

ʧʨʦʚʦʣʦʢʦʡ ʧʨʠ ʫʢʣʘʜʢʝ ʦʪʜʝʣʴʥʦʛʦ ʚʘʣʠʢʘ ʧʨʠ ʤʥʦʛʦʩʣʦʡʥʦʡ ʩʚʘʨʢʝ (ʥʘʧʣʘʚʢʝ) 

ʚʳʧʦʣʥʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ (25). 

ʈʘʩʯʸʪ ʤʘʩʩʳ ʥʘʧʣʘʚʣʝʥʥʦʛʦ ʤʝʪʘʣʣʘ, ʚʨʝʤʝʥʠ ʛʦʨʝʥʠʷ ʜʫʛʠ, ʚʨʝʤʝʥʠ ʩʚʘʨʢʠ - 

ʩʤ. ʬʦʨʤʫʣʳ (26) - (29), ʧʨʠ ʵʪʦʤ ʂʧ = 0,6 - 0,7. 

ʈʘʩʭʦʜ ʧʦʨʦʰʢʦʚʦʡ ʧʨʦʚʦʣʦʢʠ ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʧʫʪʝʤ ʫʤʥʦʞʝʥʠʷ ʤʘʩʩʳ 

ʥʘʧʣʘʚʣʝʥʥʦʛʦ ʤʝʪʘʣʣʘ ʥʘ ʢʦʵʬʬʠʮʠʝʥʪ ʨʘʩʭʦʜʘ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʡ ʨʘʩʭʦʜ 
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ʧʨʦʚʦʣʦʢʠ ʚ ʢʠʣʦʛʨʘʤʤʘʭ ʥʘ 1 ʢʛ ʥʘʧʣʘʚʣʝʥʥʦʛʦ ʤʝʪʘʣʣʘ (ʪʘʙʣʠʮʘ 15). 

ʈʘʩʯʸʪ ʨʘʩʭʦʜʘ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ - ʩʤ. ʬʦʨʤʫʣʫ (30), ʚʳʙʦʨ ʦʙʦʨʫʜʦʚʘʥʠʷ - 

ʧʨʠʣʦʞʝʥʠʷ 1 ʠ  2, ʚʳʙʦʨ ʤʝʪʦʜʘ ʢʦʥʪʨʦʣʷ - ʧʫʥʢʪ 2.1. 

ʊʘʙʣʠʮʘ 15 ï ʂʦʵʬʬʠʮʠʝʥʪ ʨʘʩʭʦʜʘ ʧʦʨʦʰʢʦʚʦʡ ʧʨʦʚʦʣʦʢʠ 

ʇʇ - ɸʅ1 ʇʇ - ɸʅɿ ʇʇ - ɸʅ4 ʇʇ - ɸʅ8 

1,35 1,3 1,25 1,2 
 

ʂʆʅʊʈʆʃʔʅʓɽ ɺʆʇʈʆʉʓ 

1. ʇʨʝʠʤʫʱʝʩʪʚʘ ʠ ʥʝʜʦʩʪʘʪʢʠ ʩʚʘʨʢʠ ʧʦʩʪʦʷʥʥʳʤ, ʧʝʨʝʤʝʥʥʳʤ ʠ 

ʚʳʧʨʷʤʣʝʥʥʳʤ ʪʦʢʦʤ. 

2. ʉʭʝʤʳ ʩʚʘʨʢʠ ʧʦʩʪʦʷʥʥʳʤ, ʧʝʨʝʤʝʥʥʳʤ ʠ ʚʳʧʨʷʤʣʝʥʥʳʤ ʪʦʢʦʤ. 

3. ʋʩʪʨʦʡʩʪʚʦ ʩʚʘʨʦʯʥʦʛʦ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ. 

4. ʄʘʨʢʠ ʩʚʘʨʦʯʥʳʭ ʵʣʝʢʪʨʦʜʦʚ ʠ ʠʭ ʥʘʟʥʘʯʝʥʠʝ. 

5. ʅʘʟʥʘʯʝʥʠʝ ʠ ʩʦʩʪʘʚ ʵʣʝʢʪʨʦʜʥʳʭ ʧʦʢʨʳʪʠʡ. 

6. ʂʘʢ ʨʘʩʰʠʬʨʦʚʘʪʴ ʩʦʩʪʘʚ ʩʚʘʨʠʚʘʝʤʦʡ ʩʪʘʣʠ ʠ ʩʚʘʨʦʯʥʦʡ ʧʨʦʚʦʣʦʢʠ. 

7. ʄʘʨʢʠʨʦʚʢʘ ʭʠʤʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ. 

8. ʂʨʫʪʦʧʘʜʘʶʱʘʷ ʠ ʧʦʣʦʛʦʧʘʜʘʶʱʘʷ ʚʥʝʰʥʷʷ ʚʦʣʴʪʘʤʧʝʨʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ 
ʠʩʪʦʯʥʠʢʘ ʪʦʢʘ. 

9. ʇʦʨʷʜʦʢ ʩʥʷʪʠʷ ʚʦʣʴʪʘʤʧʝʨʥʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ. ʂʘʢ 

ʧʦʣʫʯʠʪʴ ʨʝʞʠʤʳ Jʢʟ, Uʭʭ, Jʢʦʨ ʠ Jʜʣ. 

10. ɿʦʥʘ ʨʘʙʦʯʠʭ ʪʦʢʦʚ Jʜ ʠ ʟʦʥʘ ʨʘʙʦʯʠʭ ʥʘʧʨʷʞʝʥʠʡ ʜʫʛʠ Uʜ. 

11. ʋʛʣʦʚʳʝ ʩʚʘʨʥʳʝ ʩʦʝʜʠʥʝʥʠʷ. 

12. ʆʩʥʦʚʥʳʝ ʠ ʧʦʜʚʘʨʦʯʥʳʝ ʰʚʳ. 

13. ʇʦʨʷʜʦʢ ʥʘʣʦʞʝʥʠʷ ʩʚʘʨʦʯʥʳʭ ʰʚʦʚ. 

14. ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʦʧʨʝʜʝʣʝʥʠʷ ʨʝʞʠʤʘ ʩʚʘʨʢʠ. 

15. ɺʳʙʦʨ ʜʠʘʤʝʪʨʦʚ ʵʣʝʢʪʨʦʜʦʚ ʜʣʷ ʥʘʣʦʞʝʥʠʷ ʦʩʥʦʚʥʦʛʦ ʠ ʧʦʜʚʘʨʦʯʥʦʛʦ 
ʰʚʦʚ. 

16. ʆʧʨʝʜʝʣʝʥʠʝ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʩʚʘʨʢʠ. 

17. ʆʧʨʝʜʝʣʝʥʠʝ ʤʘʩʩʳ ʥʘʧʣʘʚʣʝʥʥʦʛʦ ʤʝʪʘʣʣʘ ʠ ʨʘʩʭʦʜʘ ʩʚʘʨʦʯʥʳʭ 

ʵʣʝʢʪʨʦʜʦʚ. 

 

ɹʀɹʃʀʆɻʈɸʌʀʏɽʉʂʀʁ ʉʇʀʉʆʂ 
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ʇʈʀʃʆɾɽʅʀʗ 

ʇʈʀʃʆɾɽʅʀɽ 1 

 

ʂʨʘʪʢʘʷ ʪʝʭʥʠʯʝʩʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʧʦʣʫʘʚʪʦʤʘʪʦʚ ʠ ʘʚʪʦʤʘʪʦʚ 

ʜʣʷ ʜʫʛʦʚʦʡ ʩʚʘʨʢʠ ʠ ʥʘʧʣʘʚʢʠ 

ʊʠʧ 

ʉʚʘʨʦʯʥʳʡ ʪʦʢ, ɸ ʅʘʧʨʷʞʝʥʠʝ, ɺ 

ʅʘʟʥʘʯʝʥʠʝ ʥʦʤʠʥʘʣʴʥʳ

ʡ 

ʧʨʝʜʝʣ 

ʨʝʛʫʣʠʨʦʚʘʥʠʷ 

ʥʦʤʠʥʘʣʴʥʦʝ 

ʨʘʙʦʯʝʝ 

ʭʦʣʦʩʪʦʛʦ 

ʭʦʜʘ 

ʊʨʘʥʩʬʦʨʤʘʪʦʨʳ ʧʝʨʝʜʚʠʞʥʳʝ (ʇɺ - 60 %) 

ʜʣʷ ʨʫʯʥʦʡ ʩʚʘʨʢʠ ʠ 

ʥʘʧʣʘʚʢʠ 
ʊɼʄ-317  

ʊɼʄ-401 

ʊɼʄ-503 

315 

400 

500 

60 - 360  

80 - 460  

90 - 560 

32,6 

36,0 

40,0 

80 

80 

80 

ʊʨʘʥʩʬʦʨʤʘʪʦʨʳ ʩʪʘʮʠʦʥʘʨʥʳʝ (ʇɺ - 100 %) 
ʜʣʷ ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ 

ʩʚʘʨʢʠ ʠ ʥʘʧʣʘʚʢʠ 
ʊɼʌɾ-1002 

 ʊɼʌɾ-2002 

1000 

2000 

300 - 1200 

600 - 2200 

56 

76 

120 

120 

ɺʳʧʨʷʤʠʪʝʣʠ ʩ ʧʘʜʘʶʱʝʡ ʚʥʝʰʥʝʡ  ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʡ (ʇɺ - 60 %) 
ʜʣʷ ʨʫʯʥʦʡ ʩʚʘʨʢʠ ʠ 

ʥʘʧʣʘʚʢʠ 
ɺɼ-306  

ɺɼ-401 

315 

400 

45 - 315 

50 - 315 

32 

32 

70 

80 

ɺʳʧʨʷʤʠʪʝʣʠ ʩ ʞʸʩʪʢʦʡ ʚʥʝʰʥʝʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʡ (ʇɺ - 60 %) ʜʣʷ 

ʧʦʣʫʘʚʪʦʤʘʪʠʯʝʩʢʦʡ 

ʩʚʘʨʢʠ ʠ ʥʘʧʣʘʚʢʠ ʚ 

ʉʆ2 ʠ ʧʦʨʦʰʢʦʚʦʡ 

ʧʨʦʚʦʣʦʢʦʡ 

ɺɼɻ-303  

ɺʉ-600 

315 

630 

50 - 315 

100 - 630 

40 

50 

60 

90 

ɺʳʧʨʷʤʠʪʝʣʠ ʩ ʫʥʠʚʝʨʩʘʣʴʥʦʡ  ʚʥʝʰʥʝʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʡ ʜʣʷ ʨʫʯʥʦʡ ʩʚʘʨʢʠ ʠ 

ʥʘʧʣʘʚʢʠ ʠ 

ʧʦʣʫʘʚʪʦʤʘʪʠʯʝʩʢʦʡ 

ʩʚʘʨʢʠ ʚ ʉʆ2 ʠ 

ʧʦʨʦʰʢʦʚʦʡ 

ʧʨʦʚʦʣʦʢʦʡ 

ɺɼʋ-506 

ɺɼʋ-601 

500 

630 

50 - 500 

60 - 630 

50 

56 

80 

92 

ʇʨʝʦʙʨʘʟʦʚʘʪʝʣʠ ʩʚʘʨʦʯʥʳʝ (ʇɺ - 60 %) ʜʣʷ ʨʫʯʥʦʡ ʩʚʘʨʢʠ ʠ 

ʥʘʧʣʘʚʢʠ ʇɼ-305 315 45 - 350 32 90 
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ʇʈʀʃʆɾɽʅʀɽ 2 

 

ʂʨʘʪʢʘʷ ʪʝʭʥʠʯʝʩʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʧʦʣʫʘʚʪʦʤʘʪʦʚ  

ʠ ʘʚʪʦʤʘʪʦʚ ʜʣʷ ʜʫʛʦʚʦʡ ʩʚʘʨʢʠ ʠ ʥʘʧʣʘʚʢʠ 
 

ʊʠʧ 

ʀʩʪʦʯʥʠʢ 

ʧʠʪʘʥʠʷ (ʚ 

ʢʦʤʧʣʝʢʪʝ) 

ʊʝʭʥʠʯʝʩʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ 

ʅʘʟʥʘʯʝʥʠʝ ʅʦʤʠʥʘʣʴʥʳʡ 

ʩʚʘʨʦʯʥʳʡ 

ʪʦʢ, ɸ 

ʕʣʝʢʪʨʦʜʥʘʷ 

ʧʨʦʚʦʣʦʢʘ ʉʢʦʨʦʩʪʴ 

ʩʚʘʨʢʠ, 

ʤ/ʯ 
ʜʠʘʤʝʪʨ, 

 ʤʤ 

ʩʢʦʨʦʩʪʴ 

ʧʦʜʘʯʠ,  

ʤ/ʯ 

ʇʦʣʫʘʚʪʦʤʘʪ 

ʇɼɻ-309 

 (ɸ-547ʜʤ) 

ɺʳʧʨʷʤʠʪʝʣʴ 

 ɺʉ-ɿʆʆɹ 
315 0,8 - 1,4 160 - 780 - 

ʩʚʘʨʢʘ ʠ 

ʥʘʧʣʘʚʢʘ 

ʩʧʣʦʰʥʦʡ 

ʧʨʦʚʦʣʦʢʦʡ ʚ 

ʉʆ2; 
ʇɼɻ-516 

ɺʳʧʨʷʤʠʪʝʣʴ  

ɺɼʋ-506 
500 1,2 - 2,0 100 - 960 - ʪʦ ʞʝ 

ʇʦʣʫʘʚʪʦʤʘʪ 

ʇɼʆ-517 

(ɸ-765) 

ɺʳʧʨʷʤʠʪʝʣʴ 

 ɺɼʋ-506 
500 

1,6 - 2,0 

(ʩʧʣʦʰʥʘʷ) 

1,6 - 3,0 

(ʧʦʨʦʰʢʦʚʘʷ) 

120 - 720 - 

ʩʚʘʨʢʘ ʠ 

ʥʘʧʣʘʚʢʘ 

ʩʧʣʦʰʥʦʡ 

ʧʨʦʚʦʣʦʢʦʡ ʚ 

ʉʆ2, 

ʧʦʨʦʰʢʦʚʦʡ 

ʧʨʦʚʦʣʦʢʦʡ 

ʦʪʢʨʳʪʦʡ ʜʫʛʦʡ 

ɸʚʪʦʤʘʪ 

(ʪʨʘʢʪʦʨʥʦʛʦ 

ʪʠʧʘ) 

ɸɼʌ-1002 

ʊʨʘʥʩʬʦʨʤʘʪʦʨ  

ʊɼʌɾ-1002 
1000 3 - 5 60 - 360 12 - 18 

ʩʚʘʨʢʘ ʧʦʜ 

ʬʣʶʩʦʤ 

ɸʚʪʦʤʘʪ 

(ʪʨʘʢʪʦʨʥʦʛʦ 

ʪʠʧʘ) 

ɸɼʌ-1202 

ɺʳʧʨʷʤʠʪʝʣʴ  

ɺɼʋ-1201 
1250 2 - 6 60 - 360 12 - 120 ʪʦ ʞʝ 

ɸʚʪʦʤʘʪ 

(ʪʨʘʢʪʦʨʥʦʛʦ 

ʪʠʧʘ)  

ɸɼɻ-602 

ɺʳʧʨʷʤʠʪʝʣʴ 

 ɺɼʋ-601 
630 1,2 - 3,0 120 - 720 12 - 120 ʩʚʘʨʢʘ ʚ ʉʆ2 
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ʇʈʀʃʆɾɽʅʀɽ 3 

 

ɿʥʘʯʝʥʠʷ ʪʚʝʨʜʦʩʪʠ ʥʘʧʣʘʚʣʷʝʤʦʛʦ ʤʝʪʘʣʣʘ 
 

ʄʘʨʢʘ  

ʧʨʦʚʦʣʦʢʠ 

ʊʚʸʨʜʦʩʪʴ 

ʥʘʧʣʘʚʣʝʥʥʦʛʦ ʤʝʪʘʣʣʘ 
ʅʘʧʣʘʚʣʷʝʤʳʝ ʠʟʜʝʣʠʷ 

ʅʧ25 

ʅʧ45 

ʅɺ 160 - 220 

ʅɺ 170 - 230 
ʦʩʠ, ʰʧʠʥʜʝʣʠ, ʚʘʣʳ 

ʅʧ65 

ʅʧ80 

ʅʧ65ɻ 

ʅɺ 220 - 300 

ʅɺ 260 - 340 

ʅɺ 230 - 310 

ʦʧʦʨʥʳʝ ʨʦʣʠʢʠ, ʦʩʠ, ʢʦʣʝʥʯʘʪʳʝ ʚʘʣʳ, 

ʢʨʝʩʪʦʚʠʥʳ ʢʘʨʜʘʥʦʚ 

ʅʇ 30ʍɻʉɸ ʅɺ 220 - 230 ʢʨʘʥʦʚʳʝ ʢʦʣʝʩʘ, ʚʘʣʳ 

ʅʇ 50ʍʌɸ ʅRC43 - 50 ʰʣʠʮʝʚʳʝ ʠ ʢʦʣʝʥʯʘʪʳʝ ʚʘʣʳ 

ʅʇ 40X13 HRC45-52 
ʜʝʪʘʣʠ ʪʨʘʥʩʧʦʨʪʸʨʦʚ, ʦʧʦʨʥʳʝ ʨʦʣʠʢʠ 

ʵʢʩʢʘʚʘʪʦʨʦʚ 

ʅʇ ɻ13ʃ ʅɺ 220 - 280 
ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʝ ʢʨʝʩʪʦʚʠʥʳ, ʟʫʙʴʷ 

ʢʦʚʰʝʡ ʵʢʩʢʘʚʘʪʦʨʦʚ 

ʅʇ ʍ20ʅ80 ʅɺ 180 - 220 ʚʳʭʦʜʥʳʝ ʢʣʘʧʘʥʳ ʜʚʠʛʘʪʝʣʝʡ 

ʇʨʠʤʝʯʘʥʠʝ. ʇʨʠ ʚʳʙʦʨʝ ʤʘʨʢʠ ʧʨʦʚʦʣʦʢʠ ʜʣʷ ʠʟʥʦʩʦʩʪʦʡʢʦʡ ʥʘʧʣʘʚʢʠ ʥʝʦʙʭʦʜʠʤʦ ʠʩʭʦʜʠʪʴ 

ʠʟ ʪʨʝʙʫʝʤʦʡ ʪʚʸʨʜʦʩʪʠ ʥʘʧʣʘʚʣʝʥʥʦʛʦ ʤʝʪʘʣʣʘ ʠ ʫʩʣʦʚʠʡ ʨʘʙʦʪʳ ʜʝʪʘʣʠ (ʧʨʝʞʜʝ ʚʩʝʛʦ ʚʠʜʘ 

ʥʘʛʨʫʞʝʥʠʷ- ʟʥʘʢʦʧʝʨʝʤʝʥʥʦʝ, ʫʜʘʨʥʦʝ). 
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ʇʈʀʃʆɾɽʅʀɽ 4 

 

ʇʨʠʥʮʠʧʳ ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʷ ʩʚʘʨʥʳʭ ʤʝʪʘʣʣʦʢʦʥʩʪʨʫʢʮʠʡ 

ʠ ʧʨʦʬʠʣʠ ʩʚʘʨʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ ʠ ʠʭ ʩʦʝʜʠʥʝʥʠʡ 

 

ʆʙʱʠʝ ʧʨʠʥʮʠʧʳ ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʷ ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʩʚʘʨʥʳʭ 

ʤʝʪʘʣʣʦʢʦʥʩʪʨʫʢʮʠʡ: 

 - ʚʳʙʠʨʘʪʴ ʨʘʮʠʦʥʘʣʴʥʳʝ ʩʠʩʪʝʤʳ ʤ ʩʭʝʤʳ ʢʦʥʩʪʨʫʢʮʠʡ; 

 - ʧʨʘʚʠʣʴʥʦ ʥʘʟʥʘʯʘʪʴ ʚʠʜ ʤʘʪʝʨʠʘʣʦʚ (ʩʪʘʣʝʡ, ʮʚʝʪʥʳʭ ʩʧʣʘʚʦʚ); 

 - ʜʦʙʠʚʘʪʴʩʷ ʥʝʦʙʭʦʜʠʤʦʡ ʧʨʦʯʥʦʩʪʠ ʧʨʠ ʤʠʥʠʤʘʣʴʥʳʭ ʟʘʪʨʘʪʘʭ, ʯʪʦ ʚ 

ʟʥʘʯʠʪʝʣʴʥʦʡ ʤʝʨʝ ʦʙʝʩʧʝʯʠʚʘʝʪ ʵʢʦʥʦʤʠʯʥʦʩʪʴ; 

 - ʧʦ ʚʦʟʤʦʞʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʪʠʧʦʚʳʝ ʩʭʝʤʳ ʢʦʥʩʪʨʫʢʮʠʡ ʠ ʧʨʦʬʠʣʠ 

ʵʣʝʤʝʥʪʦʚ; 

 - ʧʨʠʤʝʥʷʪʴ ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʧʨʦʬʠʣʠ ʧʨʦʢʘʪʘ, ʘ ʪʘʢʞʝ ʛʥʫʪʳʝ ʠ ʠ ʰʪʘʤʧʦʚʳʝ 

ʵʣʝʤʝʥʪʳ, ʪʨʫʙʯʘʪʳʝ ʧʨʦʬʠʣʠ; 

 - ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʨʦʛʨʝʩʩʠʚʥʳʝ ʩʠʩʪʝʤʳʢʦʥʩʪʨʫʢʮʠʡ (ʦʙʦʣʦʯʢʦʚʳʝ, ʩ 

ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʤ ʥʘʪʷʞʝʥʠʝʤ), ʧʨʝʜʫʩʤʘʪʨʠʚʘʪʴ ʤʦʥʪʘʞ ʢʨʫʧʥʳʤʠ ʙʣʦʢʘʤʠ; 

 - ʧʨʝʜʫʩʤʘʪʨʠʚʘʪʴ ʧʨʦʪʠʚʦʢʦʨʨʦʟʠʡʥʫʶ ʟʘʱʠʪʫ ʦʙʭʝʢʪʦʚ; 

 - ʧʘʨʘʣʣʝʣʴʥʦ ʩ ʧʨʦʝʪʠʨʦʚʘʥʠʝʤ ʢʦʥʩʪʨʫʢʮʠʡ ʨʘʟʨʘʙʘʪʳʚʘʪʴ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ 

ʤʝʪʦʜʳ ʝʝ ʠʟʛʦʪʦʚʣʝʥʠʷ, ʧʨʝʜʫʩʤʘʪʨʠʚʘʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʢʦʤʧʣʝʢʩʥʦʡ 

ʘʩʪʦʤʘʪʠʟʘʮʠʠ ʠ ʤʝʭʘʥʠʟʘʮʠʠ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʧʨʠʤʝʥʝʥʠʷ ʧʨʦʛʨʝʩʩʠʚʥʳʭ 

ʧʨʦʮʝʩʩʦʚ ʜʫʛʦʚʦʡ ʠ ʢʦʥʪʘʢʪʥʦʡ ʩʚʘʨʢʠ, ʘ ʪʢʞʝ ʩʧʝʮʠʘʣʴʥʳʭ ʤʝʪʦʜʦʚ ʩʚʘʨʢʠ 

(ʥʘʧʨʠʤʝʨ, ʨʘʜʠʦʯʘʩʪʦʪʥʦʡ, ʚʟʨʳʚʦʤ, ʵʣʝʢʪʨʦʰʣʘʢʦʚʦʡ ʠ ʪ.ʜ.); 

 - ʫʯʠʪʳʚʘʪʴ ʦʩʦʙʳʝ ʩʚʦʡʩʪʚʘ ʩʚʘʨʥʳʭ ʩʦʝʜʠʥʝʥʠʡ, ʫʩʪʨʦʥʷʪʴ ʢʦʥʮʝʥʪʨʘʮʠʶ 

ʥʘʧʨʷʞʝʥʠʡ, ʚʝʩʪʠ ʙʦʨʨʴʙʫ ʩ ʦʩʪʘʪʦʯʥʳʤʠ ʥʘʧʨʷʞʝʥʠʷʤʠ, ʭʨʫʧʢʠʤʠ 

ʨʘʟʨʫʰʝʥʠʷʤʠʚ ʧʨʦʮʝʩʩʝ ʩʚʘʨʢʠ, ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʨʝʜʫʩʤʘʪʨʠʚʘʪʴ 

ʪʝʨʤʠʯʝʩʢʫʶ ʦʙʨʘʙʦʪʢʫ; 

 - ʧʨʠ ʨʘʩʯʝʪʝ ʫʯʠʪʳʚʘʪʴ ʩʠʣʦʚʳʝ ʬʘʢʪʦʨʳ, ʠʭ ʩʦʯʝʪʘʥʠʝ, ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʕɺʄ ʦʧʨʝʜʝʣʷʪʴ ʫʩʠʣʠʷ ʚ ʩʣʦʞʥʳʭ ʩʪʘʪʠʯʝʩʢʠʭ ʥʝʦʧʨʝʜʝʣʠʤʳʭ ʩʠʩʪʝʤʘʭ; 

 - ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʜʫʛʦʚʦʡ ʩʚʘʨʢʠ ʫʯʠʪʳʚʘʪʴ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʴ ʫʢʣʘʜʢʠ 

ʰʚʦʚ ʥʘ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʧʣʦʩʢʦʩʪʠ ʩ ʤʠʥʠʤʘʣʴʥʳʠ ʯʠʩʣʦʤ ʢʘʥʪʦʚʦʢ ʠ ʫʜʦʙʥʳʤʠ 

ʧʦʜʭʦʜʘʤʠʢ ʰʚʘʤ, ʠʟʙʝʛʘʪʴ ʢʦʥʮʝʥʪʘʮʠʶ ʙʦʣʴʰʦʛʦ ʯʠʩʣʘ ʰʚʦʚ ʚ ʦʜʥʦʤ ʤʝʩʪʠʝ; 

 - ʨʘʟʜʝʣʢʫ ʢʨʦʤʦʢ ʧʦʜ ʩʚʘʨʢʫ ʧʨʝʜʫʩʤʘʪʨʠʚʘʪʴ ʩ ʫʯʝʪʦʤ ʪʚʝʙʦʚʘʥʠʡ 

ɻʆʉʊ8713-79 çʉʚʘʨʢʘ ʧʦʜ ʬʣʶʩʦʤ. ʉʦʝʜʠʥʝʥʠʷ ʩʚʘʨʥʳʝ. ʆʩʥʦʚʥʳʝ ʪʠʧʳ, 

ʢʦʥʩʪʨʫʢʪʠʚʥʳʝ ʵʣʝʤʝʥʪʳ ʠ ʨʘʟʤʝʨʳè, ɻʆʉʊ14771-76 çɼʫʛʦʚʘʷ ʩʚʘʨʢʘ ʚ 

ʟʘʱʠʪʥʦʤ ʛʘʟʝ. ʉʦʝʜʠʥʝʥʠʷ ʩʚʘʨʥʳʝ. ʆʩʥʦʚʥʳʝ ʪʠʧʳ, ʢʦʥʩʪʨʫʢʪʠʚʥʳʝ ʵʣʝʤʝʥʪʳ ʠ 

ʨʘʟʤʝʨʳè, ɻʆʉʊ 5264-80 çʈʫʯʥʘʷ ʜʫʛʦʚʘʷ ʩʚʘʨʢʘ. ʉʦʝʜʠʥʝʥʠʷ ʩʚʘʨʥʳʝ. ʆʩʥʦʚʥʳʝ 

ʪʠʧʳ, ʢʦʥʩʪʨʫʢʪʠʚʥʳʝ ʵʣʝʤʝʥʪʳ ʠ ʨʘʟʤʝʨʳè 
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ʇʨʠʤʝʨʳ ʧʨʦʬʠʣʝʡ ʩʚʘʨʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ ʠ ʠʭ ʩʦʝʜʠʥʝʥʠʡ  

ʩʦʦʨʫʞʝʥʠʡ ʞʠʚʦʪʥʦʚʦʜʯʝʩʢʠʭ ʬʝʨʤ ʠʣʠ ʟʘʢʨʳʪʳʭ ʧʦʤʝʱʝʥʠʡ ʜʣʷ 

ʚʳʨʘʱʠʚʘʥʠʷ ʨʘʩʩʘʜʳ ʠʣʠ ʪʝʧʣʦʣʶʙʠʚʳʭ ʨʘʩʪʝʥʠʡ 

 
ʈʠʩʫʥʦʢ 1. ʇʨʦʬʠʣʠ ʩʚʘʨʥʳʭ ʙʘʣʦʢ 

 
ʈʠʩʫʥʦʢ 2. ʇʦʷʩʥʳʝ ʰʚʳ ʙʘʣʦʢ: 

 ʘ ï ʙʝʟ ʧʦʜʛʦʪʦʚʢʠ ʢʨʦʤʦʢ; ʙ ï ʩ ʧʦʜʛʦʪʦʚʢʦʡ ʢʨʦʤʦʢ 

 
ʈʠʩʫʥʦʢ 3. ʇʦʧʝʨʝʯʥʳʝ ʩʝʯʝʥʠʷ ʙʘʣʦʢ ʠʟ ʛʥʫʪʳʭ 

 ʧʨʦʬʠʣʝʡ ʠ ʰʪʘʤʧʦʚʳʭ ʧʨʦʬʠʣʝʡ 
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ʉʦʩʪʘʚʠʪʝʣʠ: 

ʇʝʨʬʠʣʦʚ ʄʠʭʘʠʣ ɽʚʛʝʥʴʝʚʠʯ 

ɸʛʘʬʦʥʦʚʘ ɽʢʘʪʝʨʠʥʘ ɺʘʩʠʣʴʝʚʥʘ 

 

 

 

 

 

ʀɿʋʏɽʅʀɽ ʊɽʍʅʆʃʆɻʀʏɽʉʂʆɻʆ ʇʈʆʎɽʉʉɸ 

ʕʃɽʂʊʈʆɼʋɻʆɺʆʁ ʉɺɸʈʂʀ 
ʋʯʝʙʥʦ-ʤʝʪʦʜʠʯʝʩʢʦʝ ʧʦʩʦʙʠʝ ʧʦ ʜʠʩʮʠʧʣʠʥʝ 

çʄʘʪʝʨʠʘʣʦʚʝʜʝʥʠʝ ʠ ʪʝʭʥʦʣʦʛʠʷ ʢʦʥʩʪʨʫʢʮʠʦʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚè 

 

 

 

 

 

ʈʝʜʘʢʪʦʨ     

ʂʦʤʧʴʶʪʝʨʥʘʷ ʚʝʨʩʪʢʘ   ɽ.ɺ. ɸʛʘʬʦʥʦʚʘ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ʇʦʜʧʠʩʘʥʦ ʚ ʧʝʯʘʪʴ  
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