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ʩʦʙʦʡ ʨʘʩʯʝʪʥʦ-ʛʨʘʬʠʯʝʩʢʫʶ ʨʘʙʦʪʫ, ʮʝʣʴʶ ʢʦʪʦʨʦʡ ʷʚʣʷʝʪʩʷ ʨʘʩʰʠʨʝʥʠʝ, 

ʫʛʣʫʙʣʝʥʠʝ ʠ ʦʙʦʙʱʝʥʠʝ ʟʥʘʥʠʡ, ʧʦʣʫʯʝʥʥʳʭ ʧʨʠ ʦʩʚʦʝʥʠʠ ʜʠʩʮʠʧʣʠʥʳ, 

ʬʦʨʤʠʨʦʚʘʥʠʝ ʫʤʝʥʠʡ ʠ ʥʘʚʳʢʦʚ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʛʦ ʠʭ ʧʨʠʤʝʥʝʥʠʷ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʚʳʧʦʣʥʝʥʠʷ ʢʫʨʩʦʚʦʡ ʨʘʙʦʪʳ ʦʙʫʯʘʶʱʠʝʩʷ ʜʦʣʞʥʳ: 

ʫʤʝʪʴ:  

ï ʠʩʧʦʣʴʟʫʷ ʩʧʨʘʚʦʯʥʫʶ ʣʠʪʝʨʘʪʫʨʫ, ʧʨʘʚʠʣʴʥʦ ʚʳʙʨʘʪʴ ʤʘʪʝʨʠʘʣʳ ʠ 

ʠʟʜʝʣʠʷ ʜʣʷ ʜʝʪʘʣʝʡ ʠ ʫʟʣʦʚ ʤʘʰʠʥ;  

ï ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʧʦʣʴʟʦʚʘʪʴʩʷ ʫʯʝʙʥʦʡ ʠ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʡ 

ʣʠʪʝʨʘʪʫʨʦʡ; 

 ï ʧʨʦʠʟʚʦʜʠʪʴ ʧʨʘʚʠʣʴʥʳʡ ʚʳʙʦʨ ʩʧʦʩʦʙʦʚ ʠ ʪʝʭʥʦʣʦʛʠʡ ʠʟʛʦʪʦʚʣʝʥʠʷ 

ʜʝʪʘʣʝʡ ʠ ʫʟʣʦʚ ʤʘʰʠʥ;  

ï  ʥʘʟʥʘʯʘʪʴ ʤʝʪʦʜʳ ʦʙʨʘʙʦʪʢʠ ʟʘʛʦʪʦʚʦʢ;  

ʚʣʘʜʝʪʴ: 

 ï ʥʘʚʳʢʘʤʠ ʨʘʙʦʪʳ ʩʦ ʩʧʨʘʚʦʯʥʦʡ ʣʠʪʝʨʘʪʫʨʦʡ ʠ ʪʝʭʥʠʯʝʩʢʦʡ 

ʜʦʢʫʤʝʥʪʘʮʠʝʡ; 

 ï ʧʨʘʢʪʠʯʝʩʢʠʤ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʟʥʘʥʠʡ ʠ ʫʤʝʥʠʡ, ʧʦʣʫʯʝʥʥʳʭ ʧʨʠ 

ʠʟʫʯʝʥʠʠ ʵʪʦʡ ʜʠʩʮʠʧʣʠʥʳ 

ɼʣʷ ʫʩʧʝʰʥʦʛʦ ʦʩʚʦʝʥʠʷ ʜʠʩʮʠʧʣʠʥʳ çʊʝʭʥʦʣʦʛʠʷ ʢʦʥʩʪʨʫʢʮʠʦʥʥʳʭ 

ʤʘʪʝʨʠʘʣʦʚè ʚ ʫʯʝʙʥʦ-ʤʝʪʦʜʠʯʝʩʢʦʤ ʧʦʩʦʙʠʠ ʧʦ ʠʟʫʯʝʥʠʶ ʜʠʩʮʠʧʣʠʥʳ 

ʧʨʠʚʦʜʠʪʩʷ ʢʨʘʪʢʦʝ ʩʦʜʝʨʞʘʥʠʝ ʢʘʞʜʦʡ ʪʝʤʳ ʟʘʥʷʪʠʷ, ʧʝʨʝʯʝʥʴ ʢʣʶʯʝʚʳʭ 

ʚʦʧʨʦʩʦʚ ʜʣʷ ʧʦʜʛʦʪʦʚʢʠ ʠ ʦʨʛʘʥʠʟʘʮʠʠ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʨʘʙʦʪʳ ʩʪʫʜʝʥʪʦʚ. 

ʄʘʪʝʨʠʘʣ ʧʦʩʦʙʠʷ ʩʦʜʝʨʞʠʪ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʚʳʧʦʣʥʝʥʠʶ ʢʫʨʩʦʚʦʡ ʨʘʙʦʪʳ 

ʜʣʷ ʩʪʫʜʝʥʪʦʚ ʦʯʥʦʡ ʠ ʟʘʦʯʥʦʡ ʬʦʨʤʳ ʦʙʫʯʝʥʠʷ. 

 

1 ɿɸɼɸʅʀɽ ʅɸ ʂʋʈʉʆɺʋʖ ʈɸɹʆʊʋ 

 

ʊʝʤʘ ʢʫʨʩʦʚʦʡ ʨʘʙʦʪʳ ï çʈʘʟʨʘʙʦʪʢʘ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ 

ʠʟʛʦʪʦʚʣʝʥʠʷ ʠʟʜʝʣʠʷè. 

ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʢʦʥʩʪʨʫʢʮʠʠ, ʪʝʭʥʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʠ ʟʘʣʦʞʝʥʥʦʛʦ 

ʤʘʪʝʨʠʘʣʘ ʠʟʜʝʣʠʷ, ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ ʚʢʣʶʯʘʝʪ ʟʘʛʦʪʦʚʠʪʝʣʴʥʳʝ 

ʦʧʝʨʘʮʠʠ, ʧʦʣʫʯʝʥʠʝ ʦʪʣʠʚʦʢ ʚ ʨʘʟʦʚʦʡ ʧʝʩʯʘʥʦʡ ʬʦʨʤʝ, ʧʦʣʫʯʝʥʠʝ ʟʘʛʦʪʦʚʢʠ 

ʜʘʚʣʝʥʠʝʤ, ʩʚʘʨʦʯʥʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ ʠ ʤʝʭʘʥʠʯʝʩʢʫʶ ʦʙʨʘʙʦʪʢʫ.       

ʈʘʟʨʘʙʦʪʢʘ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ ʩʣʝʜʫʶʱʝʡ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ: 

ï ʘʥʘʣʠʟ ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʠ ʤʝʭʘʥʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʤʘʪʝʨʠʘʣʘ ʜʝʪʘʣʠ; 

ï ʚʳʙʦʨ ʩʧʦʩʦʙʘ ʧʦʣʫʯʝʥʠʷ ʟʘʛʦʪʦʚʢʠ ʠ ʝʛʦ ʦʙʦʩʥʦʚʘʥʠʝ; 

ï ʚr ʙʦʨ ʦʧʪʠʤʘʣʴʥʦʡ ʧʣʦʩʢʦʩʪʠ ʨʘʟʲʸʤʘ ʤʦʜʝʣʠ ʠ ʬʦʨʤʳ; 

ï ʦʧʨʝʜʝʣʝʥʠʝ ʧʨʠʧʫʩʢʘ ʥʘ ʤʝʭʘʥʠʯʝʩʢʫʶ ʦʙʨʘʙʦʪʢʫ; 

ï ʥʘʟʥʘʯʝʥʠʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʠʧʫʩʢʘ; 

ï ʪʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʧʨʦʨʘʙʦʪʢʘ ʯʝʨʪʝʞʘ ʜʝʪʘʣʠ; 
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ï ʨʘʩʯʸʪ ʵʣʝʤʝʥʪʦʚ ʣʠʪʥʠʢʦʚʦʡ ʩʠʩʪʝʤʳ; 

ï ʚr ʙʦʨ ʢʦʣʠʯʝʩʪʚʘ ʩʪʝʨʞʥʝʡ ʣʠʪʝʡʥʦʡ ʬʦʨʤʳ ʠ ʥʘʟʥʘʯʝʥʠʝ ʠʭ ʨʘʟʤʝʨʦʚ; 

ï ʨʘʟʨʘʙʦʪʢʘ ʤʦʜʝʣʠ; 

ï ʚr ʧʦʣʥʝʥʠʝ ʣʠʪʝʡʥʦʡ ʧʝʩʯʘʥʦʡ ʬʦʨʤ rʚ ʧʦʧʝʨʝʯʥʦʤ ʨʘʟʨʝʟʝ; 

ï ʨʘʟʨʘʙʦʪʢʘ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʤʝʭʘʥʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ 

ʠʟʜʝʣʠʷ, ʚʢʣʶʯʘʷ ʧʦʜʙʦʨ ʤʝʪʘʣʣʦʨʝʞʫʱʝʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʨʘʩʯʸʪ ʨʝʞʠʤʦʚ 

ʨʝʟʘʥʠʷ. 

ʂʫʨʩʦʚʘʷ ʨʘʙʦʪʘ ʚʢʣʶʯʘʝʪ: 

ï ʨʘʟʨʘʙʦʪʢʫ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʠʟʛʦʪʦʚʣʝʥʠʷ ʟʘʛʦʪʦʚʢʠ ʤʝʪʦʜʦʤ 

ʣʠʪʴʷ; 

ï ʨʘʟʨʘʙʦʪʢʫ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʤʝʭʘʥʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʜʣʷ 

ʟʘʜʘʥʥʦʡ ʜʝʪʘʣʠ. 

ï ʧʦʣʫʯʝʥʠʝ ʧʦʢʦʚʢʠ ʚʘʣʘ 

ï ʩʦʝʜʠʥʝʥʠʝ ʵʣʝʤʝʥʪʦʚ ʜʫʛʦʚʦʡ ʩʚʘʨʢʦʡ 

ʉʪʫʜʝʥʪ ʚʳʧʦʣʥʷʝʪ ʢʫʨʩʦʚʫʶ ʨʘʙʦʪʫ ʧʦ ʟʘʜʘʥʠʶ, ʚʘʨʠʘʥʪ ʢʦʪʦʨʦʛʦ 

ʚʳʜʘʝʪʩʷ ʧʨʝʧʦʜʘʚʘʪʝʣʝʤ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʦʩʣʝʜʥʝʡ ʮʠʬʨʦʡ ʥʦʤʝʨʘ 

ʩʪʫʜʝʥʯʝʩʢʦʛʦ ʙʠʣʝʪʘ ʠʣʠ ʧʦ ʚʳʜʘʥʥʦʤʫ ʟʘʜʘʥʠʶ ʧʨʝʧʦʜʘʚʘʪʝʣʝʤ.  

 

1.1 ʉʪʨʫʢʪʫʨʘ ʢʫʨʩʦʚʦʡ ʨʘʙʦʪʳ 

ʂʫʨʩʦʚʘʷ ʨʘʙʦʪʘ ʩʦʩʪʦʠʪ ʠʟ ʜʚʫʭ ʯʘʩʪʝʡ: 

I. ʈʘʩʯʝʪʥʦ-ʧʦʷʩʥʠʪʝʣʴʥʘʷ ʟʘʧʠʩʢʘ. 

II. ɻʨʘʬʠʯʝʩʢʘʷ ʯʘʩʪʴ. 

ʈʘʩʯʝʪʥʦ-ʧʦʷʩʥʠʪʝʣʴʥʘʷ ʟʘʧʠʩʢʘ ʚʢʣʶʯʘʝʪ ʩʣʝʜʫʶʱʠʝ ʨʘʟʜʝʣʳ: 

ï ʪʠʪʫʣʴʥʳʡ ʣʠʩʪ; 

ï ʟʘʜʘʥʠʝ; 

ï ʩʦʜʝʨʞʘʥʠʝ; 

ï ʚʚʝʜʝʥʠʝ; 

ï ʨʘʟʜʝʣ, ʚʢʣʶʯʘʶʱʠʡ ʘʥʘʣʠʟ ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʠ ʤʝʭʘʥʠʯʝʩʢʠʭ 

ʩʚʦʡʩʪʚ ʤʘʪʝʨʠʘʣʘ ʟʘʛʦʪʦʚʢʠ; 

ï ʨʘʩʯʸʪ ʵʣʝʤʝʥʪʦʚ ʦʪʣʠʚʢʠ ʚ ʧʝʩʯʘʥʦʡ ʣʠʪʝʡʥʦʡ ʬʦʨʤʝ;  

ï ʢʦʚʢʘ ʚʘʣʘ ʠ ʦʧʨʝʜʝʣʝʥʠʝ ʤʘʩʩʳ ʟʘʛʦʪʦʚʢʠ; 

ï ʤʝʭʘʥʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ ʦʪʣʠʚʢʠ; 

ï ʨʘʩʯʝʪ ʩʚʘʨʥʦʛʦ ʩʦʝʜʠʥʝʥʠʷ; 

ï ʩʧʠʩʦʢ ʠʩʧʦʣʴʟʫʝʤʦʡ ʣʠʪʝʨʘʪʫʨʳ; 

ï ʧʨʠʣʦʞʝʥʠʷ. 

ɻʨʘʬʠʯʝʩʢʘʷ ʯʘʩʪʴ ʢʫʨʩʦʚʦʡ ʨʘʙʦʪʳ:  

ï ʯʝʨʪʝʞ ʠʟʜʝʣʠʷ; 

ï ʯʝʨʪʝʞ ʤʦʜʝʣʠ; 

ï ʪʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʧʨʦʨʘʙʦʪʢʘ ʯʝʨʪʝʞʘ ʠʟʜʝʣʠʷ; 

ï ʯʝʨʪʸʞ ʣʠʪʥʠʢʦʚʦʡ ʩʠʩʪʝʤʳ; 

ï ʯʝʨʪʸʞ ʩʪʝʨʞʥʷ ʠ ʟʥʘʢʦʚ ʜʣʷ ʝʛʦ ʢʨʝʧʣʝʥʠʷ; 

ï ʵʩʢʠʟ ʜʝʨʝʚʷʥʥʦʡ ʤʦʜʝʣʠ; 

ï ʧʦʧʝʨʝʯʥʳʡ ʨʘʟʨʝʟ ʧʝʩʯʘʥʦʡ ʣʠʪʝʡʥʦʡ ʬʦʨʤʳ; 

ï ʯʝʨʪʝʞ ʚʘʣʘ ʠ ʧʦʢʦʚʢʠ; 
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ï ʦʧʝʨʘʮʠʦʥʥʳʝ ʵʩʢʠʟʳ ʤʝʭʘʥʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ; 

ï ʯʝʨʪʝʞ ʩʚʘʨʥʦʛʦ ʩʦʝʜʠʥʝʥʠʷ. 

ʂʫʨʩʦʚʘʷ ʨʘʙʦʪʘ ʚʳʧʦʣʥʷʝʪʩʷ ʚ ʩʣʝʜʫʶʱʝʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ: 

ï ʥʘ ʦʩʥʦʚʝ ʜʘʥʥʳʭ ʯʝʨʪʝʞʘ ʜʝʪʘʣʠ ʧʨʦʚʦʜʠʪʩʷ ʘʥʘʣʠʟ ʪʝʭʥʠʯʝʩʢʠʭ 

ʫʩʣʦʚʠʡ, ʟʥʘʯʝʥʠʡ ʰʝʨʦʭʦʚʘʪʦʩʪʠ ʧʦʚʝʨʭʥʦʩʪʝʡ, ʜʦʧʫʩʢʦʚ ʥʘ ʨʘʟʤʝʨʳ, 

ʦʩʦʙʝʥʥʦʩʪʝʡ ʟʘʣʦʞʝʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ; 

ï ʦʙʦʩʥʦʚʘʥʠʝ ʚʳʙʦʨʘ ʩʧʦʩʦʙʘ ʧʦʣʫʯʝʥʠʷ ʟʘʛʦʪʦʚʢʠ ʤʝʪʦʜʦʤ ʣʠʪʴʷ ʚ 

ʧʝʩʯʘʥʳʝ ʬʦʨʤʳ; 

ï ʚʳʙʦʨ ʦʧʪʠʤʘʣʴʥʦʡ ʧʣʦʩʢʦʩʪʠ ʨʘʟʲʸʤʘ ʤʦʜʝʣʠ ʠ ʬʦʨʤʳ; 

ï ʪʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʧʨʦʨʘʙʦʪʢʘ ʯʝʨʪʝʞʘ ʜʝʪʘʣʠ; 

ï ʨʘʟʨʘʙʦʪʢʘ ʤʦʜʝʣʠ, ʜʣʷ ʦʙʨʘʟʦʚʘʥʠʷ ʧʦʣʦʩʪʠ ʧʦʜ ʦʪʣʠʚʢʫ; 

ï ʥʘʟʥʘʯʝʥʠʝ ʧʨʠʧʫʩʢʦʚ ʥʘ ʤʝʭʘʥʠʯʝʩʢʫʶ ʦʙʨʘʙʦʪʢʫ; 

ï ʫʩʪʘʥʦʚʣʝʥʠʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʠʧʫʩʢʘ; 

ï ʨʘʩʯʸʪ ʵʣʝʤʝʥʪʦʚ ʣʠʪʥʠʢʦʚʦʡ ʩʠʩʪʝʤʳ; 

ï ʚʳʙʦʨ ʬʦʨʤʳ, ʨʘʟʤʝʨʦʚ ʠ ʢʦʣʠʯʝʩʪʚʘ ʩʪʝʨʞʥʝʡ ʣʠʪʝʡʥʦʡ ʬʦʨʤʳ;  

ï ʨʘʟʨʘʙʦʪʢʘ ʣʠʪʝʡʥʦʡ ʬʦʨʤʳ;  

ï ʚʳʧʦʣʥʝʥʠʝ ʯʝʨʪʝʞʘ ʤʦʜʝʣʠ ʦʪʣʠʚʢʠ, ʩʪʝʨʞʥʷ, ʣʠʪʝʡʥʦʡ ʬʦʨʤʳ ʚ 

ʩʙʦʨʝ, ʵʣʝʤʝʥʪʦʚ ʣʠʪʥʠʢʦʚʦʡ ʩʠʩʪʝʤʳ; 

 ï ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʤʝʭʘʥʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ 

ʠʟʜʝʣʠʷ, ʚʢʣʶʯʘʷ ʚʳʙʦʨ ʤʝʪʘʣʣʦʨʝʞʫʱʝʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʨʝʞʫʱʝʛʦ 

ʠʥʩʪʨʫʤʝʥʪʘ, ʧʨʠʩʧʦʩʦʙʣʝʥʠʡ ʜʣʷ ʟʘʢʨʝʧʣʝʥʠʷ ʜʝʪʘʣʠ ʥʘ ʩʪʘʥʢʝ ʠ ʢʨʝʧʣʝʥʠʷ 

ʨʝʞʫʱʝʛʦ ʠʥʩʪʨʫʤʝʥʪʘ, ʨʘʩʯʸʪ ʨʝʞʠʤʦʚ ʨʝʟʘʥʠʷ; 

ï ʧʦʣʫʯʝʥʠʝ ʧʦʢʦʚʢʠ ʩʪʫʧʝʥʯʘʪʦʛʦ ʚʘʣʘ ʩ ʦʧʨʝʜʝʣʝʥʠʝʤ ʧʨʠʧʫʩʢʦʚ ʠ 

ʜʦʧʫʩʢʦʚ ʥʘ ʤʝʭʘʥʠʯʝʩʢʫʶ ʦʙʨʘʙʦʪʢʫ; 

ï ʚʳʧʦʣʥʝʥʠʝ ʯʝʨʪʝʞʘ ʚʘʣʘ ʠ ʧʦʢʦʚʢʠ; 

ï ʨʘʩʯʝʪ ʩʚʘʨʥʦʛʦ ʩʦʝʜʠʥʝʥʠʷ ʩ ʥʝʦʙʭʦʜʠʤʳʤʠ ʨʠʩʫʥʢʘʤʠ; 

ï ʟʘʱʠʪʘ ʢʫʨʩʦʚʦʡ ʨʘʙʦʪʳ.  

 

1.2 ʇʨʘʚʠʣʘ ʦʬʦʨʤʣʝʥʠʷ ʢʫʨʩʦʚʦʡ ʨʘʙʦʪʳ  
ʂʫʨʩʦʚʘʷ ʨʘʙʦʪʘ ʩʦʩʪʦʠʪ ʠʟ ʧʦʷʩʥʠʪʝʣʴʥʦʡ ʟʘʧʠʩʢʠ ʦʙʲʝʤʦʤ ʜʦ 20 ʩ.     

ʇʦʷʩʥʠʪʝʣʴʥʘʷ ʟʘʧʠʩʢʘ ʇʦʷʩʥʠʪʝʣʴʥʘʷ ʟʘʧʠʩʢʘ ʢʫʨʩʦʚʦʡ ʨʘʙʦʪʳ ʚʳʧʦʣʥʷʝʪʩʷ ʚ 

ʧʨʦʛʨʘʤʤʝ çWordè ʥʘ ʦʜʥʦʡ ʩʪʦʨʦʥʝ ʣʠʩʪʘ ʩʪʘʥʜʘʨʪʥʦʛʦ ʨʘʟʤʝʨʘ 210ʭ297 ʤʤ. 

ʃʠʩʪ ʜʦʣʞʝʥ ʠʤʝʪʴ ʧʦʣʷ: ʩ ʣʝʚʦʡ ʩʪʦʨʦʥʳ 30 ʤʤ, ʩʧʨʘʚʘ, ʩʚʝʨʭʫ ʠ ʩʥʠʟʫ ï 20 

ʤʤ. ʊʝʢʩʪ ʜʦʣʞʝʥ ʙʳʪʴ ʦʪʧʝʯʘʪʘʥ ʰʨʠʬʪʦʤ Times New Roman, ʨʘʟʤʝʨ 14; 

ʤʝʞʩʪʨʦʯʥʳʡ ʠʥʪʝʨʚʘʣ ï ʧʦʣʫʪʦʨʥʳʡ; ʘʙʟʘʮ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʦʪʩʪʫʧʦʤ 1,27; 

ʚʳʨʘʚʥʠʚʘʥʠʝ ʪʝʢʩʪʘ ʧʦ ʰʠʨʠʥʝ; ʘʚʪʦʤʘʪʠʯʝʩʢʠʡ ʧʝʨʝʥʦʩ ʩʣʦʚ; ʘʚʪʦʤʘʪʠʯʝʩʢʘʷ 

ʚʩʪʘʚʢʘ ʪʘʙʣʠʮ. ɺʩʝ ʩʪʨʘʥʠʮʳ, ʢʨʦʤʝ ʧʝʨʚʦʡ, ʥʫʤʝʨʫʶʪʩʷ ʚ ʧʨʘʚʦʤ ʥʠʞʥʝʤ 

ʫʛʣʫ. ʉʦʜʝʨʞʘʥʠʝ ʩ ʧʝʨʝʯʥʝʤ ʚʩʝʭ ʨʘʟʜʝʣʦʚ ʠ ʧʦʜʨʘʟʜʝʣʦʚ ʠ ʠʭ ʨʘʩʧʦʣʦʞʝʥʠʝ 

ʧʦ ʩʪʨʘʥʠʮʘʤ ʧʦʤʝʱʘʝʪʩʷ ʚ ʥʘʯʘʣʝ ʧʨʦʝʢʪʘ ʧʦʩʣʝ ʪʠʪʫʣʴʥʦʛʦ ʣʠʩʪʘ. 

 ʈʘʟʜʝʣʳ ʠ ʧʦʜʨʘʟʜʝʣʳ ʥʫʤʝʨʫʶʪʩʷ ʮʠʬʨʘʤʠ, ʥʘʧʨʠʤʝʨ, ʧʦʜʨʘʟʜʝʣ 3 

ʚʪʦʨʦʛʦ ʨʘʟʜʝʣʘ ʦʙʦʟʥʘʯʘʝʪʩʷ 2.3, ʘ ʧʫʥʢʪ ʧʝʨʚʳʡ ʧʦʜʨʘʟʜʝʣʘ 3 ʚʪʦʨʦʛʦ ʨʘʟʜʝ-

ʣʘ ï 2.3.1. ʠ ʪ. ʜ. ʅʝ ʥʫʤʝʨʫʝʪʩʷ ʚʚʝʜʝʥʠʝ, ʟʘʢʣʶʯʝʥʠʝ ʠ ʩʧʠʩʦʢ ʠʩʧʦʣʴʟʦʚʘʥʥʳʭ 

ʣʠʪʝʨʘʪʫʨʥʳʭ ʠʩʪʦʯʥʠʢʦʚ.  
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ʉʩʳʣʢʘ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʥʳʡ ʣʠʪʝʨʘʪʫʨʥʳʡ ʠʩʪʦʯʥʠʢ ʚ ʪʝʢʩʪʝ 

ʧʦʷʩʥʠʪʝʣʴʥʦʡ ʟʘʧʠʩʢʠ ʦʙʷʟʘʪʝʣʴʥʘ ʠ ʦʬʦʨʤʣʷʝʪʩʷ ʚ ʢʚʘʜʨʘʪʥʳʭ ʩʢʦʙʢʘʭ ʩ 

ʫʢʘʟʘʥʠʝʤ ʧʦʨʷʜʢʦʚʦʛʦ ʥʦʤʝʨʘ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʧʦʣʦʞʝʥʠʶ ʵʪʦʛʦ ʠʩʪʦʯʥʠʢʘ 

ʚ ʩʧʠʩʢʝ ʠʩʧʦʣʴʟʦʚʘʥʥʦʡ ʣʠʪʝʨʘʪʫʨʳ. ʀʩʧʦʣʴʟʦʚʘʥʥʳʝ ʠʩʪʦʯʥʠʢʠ ʩʣʝʜʫʝʪ 

ʨʘʩʧʦʣʘʛʘʪʴ ʚ ʩʧʠʩʢʝ ʣʠʪʝʨʘʪʫʨʳ ʚ ʘʣʬʘʚʠʪʥʦʤ ʧʦʨʷʜʢʝ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ 

ʠʩʪʦʯʥʠʢʦʚ ʙʝʟ ʩʩʳʣʦʢ ʥʘ ʥʠʭ ʥʝ ʜʦʧʫʩʢʘʝʪʩʷ.  

ʇʨʠʤʝʨʳ ʙʠʙʣʠʦʛʨʘʬʠʯʝʩʢʦʛʦ ʦʧʠʩʘʥʠʷ ʣʠʪʝʨʘʪʫʨʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʠʣʠ 

ʜʦʢʫʤʝʥʪʦʚ ʜʘʥʳ ʚ ʧʨʠʣʦʞʝʥʠʠ 1. ɺʩʝ ʠʣʣʶʩʪʨʘʮʠʠ (ʩʭʝʤʳ, ʛʨʘʬʠʢʠ) 

ʥʘʟʳʚʘʶʪʩʷ ʨʠʩʫʥʢʘʤʠ ʠ ʥʫʤʝʨʫʶʪʩʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʘʨʘʙʩʢʠʤʠ ʮʠʬʨʘʤʠ ʚ 

ʧʨʝʜʝʣʘʭ ʚʩʝʡ ʢʫʨʩʦʚʦʡ ʨʘʙʦʪʳ, ʥʘʧʨʠʤʝʨ, ʨʠʩʫʥʦʢ 3, ʨʠʩʫʥʦʢ 4 ʠ ʪ.ʜ. ʇʨʠ 

ʩʩʳʣʢʘʭ ʥʘ ʠʣʣʶʩʪʨʘʮʠʠ ʩʣʝʜʫʝʪ ʧʠʩʘʪʴ çéʥʘ ʨʠʩʫʥʢʝ 8è. ʅʘ ʚʩʝ ʠʣʣʶʩʪʨʘʮʠʠ 

ʜʦʣʞʥʳ ʙʳʪʴ ʩʩʳʣʢʠ ʚ ʪʝʢʩʪʝ.  

ʀʣʣʶʩʪʨʘʮʠʠ ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʤʦʛʫʪ ʠʤʝʪʴ ʥʘʠʤʝʥʦʚʘʥʠʝ ʠ 

ʧʦʷʩʥʠʪʝʣʴʥʳʝ ʜʘʥʥʳʝ (ʧʦʜʨʠʩʫʥʦʯʥʳʝ ʧʦʜʧʠʩʠ, ʧʦʜʨʠʩʫʥʦʯʥʳʡ ʪʝʢʩʪ). 

ʉʦʢʨʘʱʝʥʥʦʝ ʨʠʩ. (ʥʦʤʝʨ ʨʠʩʫʥʢʘ) ʠ ʝʛʦ ʥʘʠʤʝʥʦʚʘʥʠʝ ʧʦʤʝʱʘʶʪ 

ʩʠʤʤʝʪʨʠʯʥʦ ʧʦʜ ʨʠʩʫʥʢʦʤ ʧʦʩʣʝ ʧʦʷʩʥʠʪʝʣʴʥʳʭ ʧʦʜʧʠʩʝʡ. ʊʦʯʢʫ ʚ ʢʦʥʮʝ 

ʥʘʟʚʘʥʠʷ ʨʠʩʫʥʢʘ ʥʝ ʩʪʘʚʷʪ. ɽʩʣʠ ʨʠʩʫʥʦʢ ʥʝ ʧʦʤʝʱʘʝʪʩʷ ʥʘ ʦʜʥʦʡ ʩʪʨʘʥʠʮʝ, 

ʤʦʞʥʦ ʧʝʨʝʥʦʩʠʪʴ ʝʛʦ ʥʘ ʜʨʫʛʠʝ ʩʪʨʘʥʠʮʳ.  

ʎʠʬʨʦʚʦʡ ʤʘʪʝʨʠʘʣ ʦʬʦʨʤʣʷʝʪʩʷ ʚ ʚʠʜʝ ʪʘʙʣʠʮ. ʊʘʙʣʠʮʳ ʥʫʤʝʨʫʶʪʩʷ ʪʘʢ 

ʞʝ, ʢʘʢ ʨʠʩʫʥʢʠ ʚ ʧʨʝʜʝʣʘʭ ʚʩʝʛʦ ʢʫʨʩʦʚʦʡ ʨʘʙʦʪʳ ʮʠʬʨʘʤʠ. ʊʘʙʣʠʮʫ ʩʣʝʜʫʝʪ 

ʨʘʩʧʦʣʘʛʘʪʴ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʧʦʩʣʝ ʪʝʢʩʪʘ, ʚ ʢʦʪʦʨʦʤ ʦʥʘ ʫʧʦʤʠʥʘʝʪʩʷ 

ʚʧʝʨʚʳʝ, ʠʣʠ ʥʘ ʩʣʝʜʫʶʱʝʡ ʩʪʨʘʥʠʮʝ. ɽʩʣʠ ʪʘʙʣʠʮʘ ʥʝ ʧʦʤʝʱʘʝʪʩʷ ʥʘ ʦʜʥʦʡ 

ʩʪʨʘʥʠʮʝ, ʪʦ ʥʘ ʧʦʩʣʝʜʫʶʱʠʭ ʩʪʨʘʥʠʮʘʭ ʚ ʧʨʘʚʦʤ ʚʝʨʭʥʝʤ ʫʛʣʫ ʧʠʰʝʪʩʷ 

çʇʨʦʜʦʣʞʝʥʠʝ ʪʘʙʣ. é.è, ʘ ʥʘ ʧʦʩʣʝʜʥʝʡ ʩʪʨʘʥʠʮʝ çʆʢʦʥʯʘʥʠʝ ʪʘʙʣ. éè. 

ɿʘʛʦʣʦʚʢʠ ʪʘʙʣʠʮ ʜʦʣʞʥʳ ʙʳʪʴ ʝʜʠʥʦʦʙʨʘʟʥʳ: ʣʠʙʦ ʩ ʟʘʛʦʣʦʚʢʘʤʠ, ʣʠʙʦ ʥʝʪ. 

ɽʩʣʠ ʰʘʧʢʘ ʪʘʙʣʠʮʳ ʧʨʠ ʝʝ ʧʨʦʜʦʣʞʝʥʠʠ ʥʝ ʧʦʚʪʦʨʷʝʪʩʷ, ʩʣʝʜʫʝʪ ʫʢʘʟʳʚʘʪʴ 

ʥʦʤʝʨʘ ʛʨʘʬ. ʅʘ ʚʩʝ ʪʘʙʣʠʮʳ ʢʫʨʩʦʚʦʡ ʨʘʙʦʪʳ ʜʦʣʞʥʳ ʙʳʪʴ ʩʩʳʣʢʠ ʚ ʪʝʢʩʪʝ.  

ʆʙʨʘʟʝʮ ʪʠʪʫʣʴʥʦʛʦ ʣʠʩʪʘ ʧʦʷʩʥʠʪʝʣʴʥʦʡ ʟʘʧʠʩʢʠ ʜʘʥ ʚ ʧʨʠʣʦʞʝʥʠʠ 2. 

ʆʙʦʟʥʘʯʝʥʠʝ ʧʦʷʩʥʠʪʝʣʴʥʦʡ ʟʘʧʠʩʢʠ ʩʣʝʜʫʶʱʝʝ: ʂʈ.32.15.03.02.2.52 ʇɿ ï 

ʧʦʷʩʥʠʪʝʣʴʥʘʷ ʟʘʧʠʩʢʘ; ʛʜʝ: 32 ï ʥʦʤʝʨ ʢʘʬʝʜʨʳ ʀʊʆ; 15.03.04 ï ʥʘʧʨʘʚʣʝʥʠʝ 

ʧʦʜʛʦʪʦʚʢʠ; 2 ï ʧʦʩʣʝʜʥʷʷ ʮʠʬʨʘ ʛʦʜʘ ʚʳʧʦʣʥʝʥʠʷ ʧʨʦʝʢʪʘ; 12, ʛʜʝ 12 ï ʥʦʤʝʨ 

ʚʘʨʠʘʥʪʘ, ʇɿ ï ʧʦʷʩʥʠʪʝʣʴʥʘʷ ʟʘʧʠʩʢʘ 

ʊʨʝʙʦʚʘʥʠʷ ʢ ʨʝʟʫʣʴʪʘʪʘʤ ʚʳʧʦʣʥʝʥʠʷ ʢʫʨʩʦʚʦʛʦ ʧʨʦʝʢʪʘ: 

ï ʢʫʨʩʦʚʘʷ ʨʘʙʦʪʘ ʦʮʝʥʠʚʘʝʪʩʷ ʥʘ ʦʮʝʥʢʫ çʦʪʣʠʯʥʦè ʧʨʠ ʥʘʣʠʯʠʠ 

ʚʳʧʦʣʥʝʥʥʦʡ ʚ ʧʦʣʥʦʤ ʦʙʲʝʤʝ ʨʘʩʯʝʪʥʦ-ʧʦʷʩʥʠʪʝʣʴʥʦʡ ʟʘʧʠʩʢʠ, ʛʨʘʬʠʯʝʩʢʦʡ 

ʯʘʩʪʠ ʧʨʦʝʢʪʘ ʠ ʪʦʯʥʳʭ ʦʪʚʝʪʦʚ ʥʘ ʚʦʧʨʦʩʳ ʧʨʝʧʦʜʘʚʘʪʝʣʷ ʧʨʠ ʝʛʦ ʟʘʱʠʪʝ; 

ï ʢʫʨʩʦʚʘʷ ʨʘʙʦʪʘ ʦʮʝʥʠʚʘʝʪʩʷ ʥʘ ʦʮʝʥʢʫ çʭʦʨʦʰʦè ʧʨʠ ʥʘʣʠʯʠʠ 

ʚʳʧʦʣʥʝʥʥʦʡ ʩ ʥʝʢʦʪʦʨʳʤʠ ʟʘʤʝʯʘʥʠʷʤʠ ʨʘʩʯʝʪʥʦ-ʧʦʷʩʥʠʪʝʣʴʥʦʡ ʟʘʧʠʩʢʠ ʠ 

ʯʝʨʪʝʞʝʡ ʛʨʘʬʠʯʝʩʢʦʡ ʯʘʩʪʠ. ʆʪʚʝʪʳ ʥʘ ʚʦʧʨʦʩʳ ʧʨʠ ʟʘʱʠʪʝ ʢʫʨʩʦʚʦʡ ʨʘʙʦʪʳ 

ʪʨʝʙʫʶʪ ʫʪʦʯʥʝʥʠʷ; 

ï ʢʫʨʩʦʚʘʷ ʨʘʙʦʪʘ ʦʮʝʥʠʚʘʝʪʩʷ ʥʘ ʦʮʝʥʢʫ çʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦè ʧʨʠ 

ʥʘʣʠʯʠʠ ʨʘʩʯʝʪʥʦ-ʧʦʷʩʥʠʪʝʣʴʥʦʡ ʟʘʧʠʩʢʠ ʠ ʚʩʝʭ ʯʝʨʪʝʞʝʡ, ʦʙʲʸʤ ʠ ʢʘʯʝʩʪʚʦ 

ʢʦʪʦʨʳʭ ʥʝ ʚ ʧʦʣʥʦʡ ʤʝʨʝ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʪʨʝʙʦʚʘʥʠʷʤ ʫʯʝʙʥʦ-ʤʝʪʦʜʠʯʝʩʢʦʛʦ 
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ʧʦʩʦʙʠʷ. ʇʨʠ ʟʘʱʠʪʝ ʢʫʨʩʦʚʦʡ ʨʘʙʦʪʳ ʥʘʨʫʰʘʝʪʩʷ ʣʦʛʠʢʘ ʠʟʣʦʞʝʥʠʷ ʤʘʪʝʨʠʘʣʘ 

ʧʨʠ ʥʝʢʦʪʦʨʳʭ ʦʪʚʝʪʘʭ ʥʘ ʚʦʧʨʦʩʳ; 

ï ʢʫʨʩʦʚʘʷ ʨʘʙʦʪʘ ʦʮʝʥʠʚʘʝʪʩʷ ʥʘ ʥʝʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʫʶ ʦʮʝʥʢʫ ʧʨʠ 

ʦʪʩʫʪʩʪʚʠʠ ʧʦʣʥʦʛʦ ʦʙʲʝʤʘ ʜʦʢʫʤʝʥʪʘʮʠʠ: ʨʘʩʯʝʪʥʦ-ʧʦʷʩʥʠʪʝʣʴʥʦʡ ʟʘʧʠʩʢʠ ʠ 

ʯʝʨʪʝʞʝʡ. 

 

2 ʄɽʊʆɼʀʏɽʉʂʀɽ ʋʂɸɿɸʅʀʗ ʇʆ ʂʋʈʉʆɺʆʁ ʈɸɹʆʊɽ 

 

2.1 ʆʙʱʠʝ ʧʦʣʦʞʝʥʠʷ 

ʈʘʟʨʘʙʦʪʢʘ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʠʟʛʦʪʦʚʣʝʥʠʷ ʠʟʜʝʣʠʡ ʷʚʣʷʝʪʩʷ 

ʚʘʞʥʳʭ ʵʪʘʧʦʤ ʚ ʩʦʟʜʘʥʠʷ ʥʦʚʳʭ ʤʘʰʠʥ ʠ ʘʧʧʘʨʘʪʦʚ. ʂʘʯʝʩʪʚʦ ʨʝʟʫʣʴʪʘʪʦʚ 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʫʩʣʦʚʠʷ ʩʦʢʨʘʱʝʥʠʷ ʤʘʪʝʨʠʘʣʴʥʳʭ ʟʘʪʨʘʪ ʠ ʚʨʝʤʝʥʠ ʜʣʷ 

ʚʥʝʜʨʝʥʠʷ ʥʦʚʦʛʦ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʚ ʤʘʰʠʥʦʩʪʨʦʝʥʠʠ. ʂʘʞʜʦʝ 

ʪʝʭʥʠʯʝʩʢʦʝ ʨʝʰʝʥʠʝ ʦʙ ʠʟʛʦʪʦʚʣʝʥʠʠ ʪʦʛʦ ʠʣʠ ʠʥʦʡ ʠʟʜʝʣʠʷ ʠʣʠ ʜʝʪʘʣʠ 

ʜʦʣʞʥʦ ʙʳʪʴ ʵʢʦʥʦʤʠʯʝʩʢʠ ʦʙʦʩʥʦʚʘʥʦ ʠ ʦʩʫʱʝʩʪʚʠʤʦ ʧʨʠ ʦʧʨʝʜʝʣʝʥʥʦʤ 

ʦʙʲʝʤʝ ʠ ʤʘʩʩʝ ʚʳʧʫʩʢʘ ʧʨʦʜʫʢʮʠʠ. 

ʇʨʠ ʚʳʙʦʨʝ ʤʝʪʦʜʘ ʧʦʣʫʯʝʥʠʷ ʟʘʛʦʪʦʚʢʠ ʛʣʘʚʥʳʤ ʷʚʣʷʝʪʩʷ ʦʙʝʩʧʝʯʝʥʠʝ 

ʟʘʜʘʥʥʦʛʦ ʢʘʯʝʩʪʚʘ ʛʦʪʦʚʦʡ ʜʝʪʘʣʠ ʧʨʠ ʝʸ ʤʠʥʠʤʘʣʴʥʦʡ ʩʝʙʝʩʪʦʠʤʦʩʪʠ. 

ʆʩʥʦʚʘʥʠʝʤ ʜʣʷ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʢʦʥʢʨʝʪʥʦʛʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ 

ʠʟʛʦʪʦʚʣʝʥʠʷ ʜʝʪʘʣʠ ʷʚʣʷʝʪʩʷ ʜʝʪʘʣʴʥʦ ʨʘʟʨʘʙʦʪʘʥʥʳʡ ʝʸ ʯʝʨʪʝʞ. 

ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ ʠʟʛʦʪʦʚʣʝʥʠʷ ʟʘʛʦʪʦʚʢʠ ʟʘʚʠʩʠʪ ʦʪ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʤʘʪʝʨʠʘʣʘ, ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʬʦʨʤʘʤ, ʨʘʟʤʝʨʦʚ ʜʝʪʘʣʠ 

ʠ ʧʨʦʛʨʘʤʤʦʡ ʝʸ ʚʳʧʫʩʢʘ. 

ʈʝʰʝʥʠʝ ʚʦʧʨʦʩʦʚ ʦʩʥʦʚʥʳʭ ʧʨʦʮʝʩʩʦʚ ʬʦʨʤʦʦʙʨʘʟʦʚʘʥʠʷ ʜʝʪʘʣʠ 

ʵʢʦʥʦʤʠʯʝʩʢʠ ʨʘʮʠʦʥʘʣʴʥʦ ʧʝʨʝʥʝʩʪʠ ʥʘ ʟʘʛʦʪʦʚʠʪʝʣʴʥʳʝ ʦʧʝʨʘʮʠʠ, ʯʝʤ 

ʤʦʞʥʦ ʫʤʝʥʴʰʠʪʴ ʨʘʩʭʦʜ ʤʘʪʝʨʠʘʣʘ, ʩʥʠʟʠʪʴ ʟʘʪʨʘʪʳ ʥʘ ʤʝʭʘʥʠʯʝʩʢʫʶ 

ʦʙʨʘʙʦʪʢʫ ʚ ʩʝʙʝʩʪʦʠʤʦʩʪʠ ʛʦʪʦʚʦʡ ʜʝʪʘʣʠ. 

ɿʘʛʦʪʦʚʢʠ ʜʦʣʞʥʳ ʙʳʪʴ ʚʳʧʦʣʥʝʥʳ ʠʟ ʤʘʪʝʨʠʘʣʘ, ʫʢʘʟʘʥʥʦʛʦ ʥʘ ʯʝʨʪʝʞʝ, 

ʠʤʝʪʴ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʤʘʪʝʨʠʘʣʫ ʤʝʭʘʥʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ, ʠ ʥʝ ʠʤʝʪʴ ʪʘʢʠʭ 

ʚʥʫʪʨʝʥʥʠʭ ʜʝʬʝʢʪʦʚ ʢʘʢ: 

ï ʨʘʢʦʚʠʥʳ, ʧʦʩʪʦʨʦʥʥʠʝ ʚʢʣʶʯʝʥʠʷ, ʨʳʭʣʦʩʪʠ ʜʣʷ ʣʠʪʳʭ ʟʘʛʦʪʦʚʦʢ; 

ï ʧʦʨʠʩʪʦʩʪʴ, ʨʘʩʩʣʦʝʥʠʝ, ʢʨʫʧʥʦʟʝʨʥʠʩʪʦʩʪʴ, çʰʠʬʝʨʥʳʡè ʠʟʣʦʤ, 

ʪʨʝʱʠʥʳ, ʰʣʘʢʦʚʳʝ ʚʢʣʶʯʝʥʠʷ ʜʣʷ ʧʦʢʦʚʦʢ; 

ï ʥʝʧʨʦʚʘʨ, ʧʦʨʠʩʪʦʩʪʴ ʤʝʪʘʣʣʘ ʰʚʘ, ʰʣʘʢʦʚʳʝ ʚʢʣʶʯʝʥʠʷ ʜʣʷ ʩʚʘʨʥʳʭ 

ʢʦʥʩʪʨʫʢʮʠʡ. 

ʇʦʣʫʯʝʥʠʝ ʟʘʛʦʪʦʚʦʢ ʤʝʪʦʜʦʤ ʣʠʪʴʷ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʰʠʨʦʢʦ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝ ʠʟʜʝʣʠʡ, ʘ ʦʪʣʠʚʢʠ, ʠʟʛʦʪʘʚʣʠʚʘʝʤʳʝ ʣʠʪʴʝʤ 

ʚ ʧʝʩʯʘʥʳʝ ʬʦʨʤʳ, ʩʦʩʪʘʚʣʷʶʪ ʧʦ ʤʘʩʩʝ ʜʦ 80 %, ʪʘʢ ʢʘʢ ʣʠʪʴʸ ʚ ʧʝʩʯʘʥʦ-

ʛʣʠʥʠʩʪʳʝ ʬʦʨʤʳ ï ʥʘʠʙʦʣʝʝ ʧʨʦʩʪʦʡ, ʜʝʰʝʚʳʡ ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʡ ʤʝʪʦʜ ʧʦʣʫʯʝʥʠʷ ʣʠʪʳʭ ʟʘʛʦʪʦʚʦʢ. ʆʜʥʘʢʦ ʙʦʣʴʰʠʝ 

ʧʨʠʧʫʩʢʠ ʥʘ ʤʝʭʘʥʠʯʝʩʢʫʶ ʦʙʨʘʙʦʪʢʫ, ʥʝʙʦʣʴʰʘʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʠ 

ʧʣʦʭʠʝ ʩʘʥʠʪʘʨʥʦ-ʛʠʛʠʝʥʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʦʛʨʘʥʠʯʠʚʘʶʪ ʝʛʦ ʧʨʠʤʝʥʝʥʠʝ. ɼʣʷ 

ʣʠʪʝʡʥʳʭ ʤʘʪʝʨʠʘʣʦʚ (ʯʫʛʫʥ, ʩʪʘʣ,ɹ ʘʣʶʤʠʥʠʝʚʳʝ, ʤʘʛʥʠʝʚʳʝ ʠ ʮʠʥʢʦʚʳʝ 
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ʩʧʣʘʚʳ) ʤʘʩʩʠʚʥʳʭ ʠ ʛʘʙʘʨʠʪʥʳʭ ʟʘʛʦʪʦʚʦʢ ʵʪʦʪ ʤʝʪʦʜ ʷʚʣʷʝʪʩʷ ʫʥʠʚʝʨʩʘʣʴʥʳʤ 

[15].  

ɼʣʷ ʦʪʣʠʚʦʢ, ʧʦʣʫʯʘʝʤʳʭ ʤʝʪʦʣʦʤ ʣʠʪʴʷ ʚ ʧʝʩʯʘʥʳʝ ʬʦʨʤʳ, ʩʚʦʡʩʪʚʝʥʥʳ 

ʪʘʢʠʝ ʚʠʜʳ ʜʝʬʝʢʪʦʚ ʢʘʢ: ʛʘʟʦʚʳʝ ʠ ʫʩʘʜʦʯʥʳʝ ʨʘʢʦʚʠʥʳ, çʭʦʣʦʜʥʳʝè ʠ 

çʛʦʨʷʯʠʝè ʪʨʝʱʠʥʳ (ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʝʤʧʝʨʘʪʫʨʥʳʭ ʠʥʪʝʨʚʘʣʦʚ ʠʭ 

ʦʙʨʘʟʦʚʘʥʠʷ), ʟʘʣʠʚʳ, ʥʝʜʦʣʠʚʳ, ʧʝʨʝʢʦʩʳ (ʠʩʢʘʞʝʥʠʝ ʬʦʨʤʳ ʠ ʨʘʟʤʝʨʦʚ 

ʦʪʣʠʚʢʠ ʠʟ-ʟʘ ʩʤʝʱʝʥʠʷ ʧʦʣʫʬʦʨʤ), ʨʘʟʥʦʩʪʝʥʥʦʩʪʴ (ʠʟ-ʟʘ ʩʤʝʱʝʥʠʷ ʩʪʝʨʞʥʝʡ), 

ʢʦʨʦʙʣʝʥʠʝ ʦʪʣʠʚʦʢ. 

ʇʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʤʝʭʘʥʠʯʝʩʢʦʡ 

ʦʙʨʘʙʦʪʢʠ ʥʝʦʙʭʦʜʠʤʦ ʟʥʘʪʴ ʜʘʥʥʳʝ ʦ ʢʦʥʬʠʛʫʨʘʮʠʠ ʜʝʪʘʣʠ, ʦ ʨʘʟʤʝʨʘʭ 

ʟʘʛʦʪʦʚʢʠ, ʦ ʥʘʣʠʯʠʠ ʚ ʥʝʡ ʦʪʚʝʨʩʪʠʡ, ʧʦʣʦʩʪʝʡ, ʚʳʩʪʫʧʦʚ, ʫʛʣʫʙʣʝʥʠʡ.  

ʇʨʦʮʝʩʩ ʧʦʣʫʯʝʥʠʷ ʣʠʪʳʭ ʟʘʛʦʪʦʚʦʢ, ʧʫʪʸʤ ʟʘʣʠʚʢʠ ʨʘʩʧʣʘʚʣʝʥʥʦʛʦ 

ʤʝʪʘʣʣʘ ʚ ʨʘʙʦʯʫʶ ʧʦʣʦʩʪʴ ʣʠʪʝʡʥʦʡ ʬʦʨʤʳ, ʥʘʟʳʚʘʝʪʩʷ ʣʠʪʝʡʥʳʤ 

ʧʨʦʠʟʚʦʜʩʪʚʦʤ, ʘ ʟʘʛʦʪʦʚʢʠ, ʧʨʠʦʙʨʝʪʘʶʱʠʝ ʧʨʠ ʵʪʦʤ ʢʦʥʬʠʛʫʨʘʮʠʶ ʠ 

ʨʘʟʤʝʨʳ ʨʘʙʦʯʝʡ ʧʦʣʦʩʪʠ, ʥʘʟʳʚʘʶʪʩʷ ʦʪʣʠʚʢʘʤʠ. ʃʠʪʝʡʥʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ 

ʥʘʠʙʦʣʝʝ ʧʨʦʩʪʦʡ ʠ ʜʝʰʸʚʳʡ ʧʨʦʤʳʰʣʝʥʥʳʡ ʤʝʪʦʜ ʧʦʣʫʯʝʥʠʷ ʟʘʛʦʪʦʚʦʢ, 

ʨʘʟʣʠʯʥʦʡ ʩʪʝʧʝʥʠ ʩʣʦʞʥʦʩʪʠ ʛʝʦʤʝʪʨʠʯʝʩʢʦʡ ʬʦʨʤʳ. 

ɺ ʧʨʦʮʝʩʩʝ ʠʟʛʦʪʦʚʣʝʥʠʷ ʦʪʣʠʚʢʠ ʚʦʟʤʦʞʥʦ ʦʙʨʘʟʦʚʘʥʠʝ ʪʘʢʠʭ ʜʝʬʝʢʪʦʚ 

ʢʘʢ ʫʩʘʜʦʯʥʳʝ ʠ ʛʘʟʦʚʳʝ ʨʘʢʦʚʠʥʳ, ʧʦʨʠʩʪʦʩʪʴ, ʢʦʨʦʙʣʝʥʠʝ, ʥʝʜʦʣʠʚʳ, 

ʭʦʣʦʜʥʳʝ ʠ ʛʦʨʷʯʠʝ ʪʨʝʱʠʥʳ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ ʙʦʣʴʰʦʡ ʛʘʟʦʥʘʩʳʱʝʥʥʦʩʪʠ, 

ʧʦʚʳʰʝʥʥʦʡ ʫʩʘʜʢʠ ʠ ʥʠʟʢʦʡ ʞʠʜʢʦʪʝʢʫʯʝʩʪʠ ʤʝʪʘʣʣʘ. 

ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʢʘʯʝʩʪʚʝʥʥʦʡ ʟʘʛʦʪʦʚʢʠ ʤʝʪʘʣʣʳ ʠ ʩʧʣʘʚʳ, ʠʩʧʦʣʴʟʫʝʤʳʝ 

ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʦʪʣʠʚʦʢ, ʜʦʣʞʥʳ ʦʙʣʘʜʘʪʴ ʭʦʨʦʰʠʤʠ ʣʠʪʝʡʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ, 

ʪ. ʝ. ʠʤʝʪʴ ʥʝʚʳʩʦʢʫʶ ʪʝʤʧʝʨʘʪʫʨʫ ʧʣʘʚʣʝʥʠʷ, ʥʝʧʣʦʭʫʶ ʞʠʜʢʦʪʝʢʫʯʝʩʪʴ, 

ʦʙʣʘʜʘʪʴ ʥʝʙʦʣʴʰʦʡ ʣʠʪʝʡʥʦʡ ʫʩʘʜʢʦʡ, ʥʝ ʙʳʪʴ ʩʢʣʦʥʥʦʡ ʢ ʣʠʢʚʘʮʠʠ ʚ 

ʧʨʦʮʝʩʩʝ ʢʨʠʩʪʘʣʣʠʟʘʮʠʠ. 

ɾʠʜʢʦʪʝʢʫʯʝʩʪʴ ï ʩʧʦʩʦʙʥʦʩʪʴ ʤʝʪʘʣʣʦʚ ʠ ʩʧʣʘʚʦʚ ʚ ʨʘʩʧʣʘʚʣʝʥʥʦʤ 

ʩʦʩʪʦʷʥʠʠ ʩʚʦʙʦʜʥʦ ʪʝʯʴ ʠ ʟʘʧʦʣʥʷʪʴ ʢʘʥʘʣʳ ʨʘʟʣʠʚʦʯʥʳʭ ʫʩʪʨʦʡʩʪʚ, ʧʦʣʦʩʪʴ 

ʣʠʪʝʡʥʦʡ ʬʦʨʤʳ ʠ ʚʦʩʧʨʦʠʟʚʦʜʠʪʴ ʢʦʥʪʫʨʳ ʦʪʣʠʚʢʠ. ɾʠʜʢʦʪʝʢʫʯʝʩʪʴ ʪʝʤ 

ʙʦʣʴʰʝ, ʯʝʤ ʠʥʪʝʨʚʘʣ ʪʝʤʧʝʨʘʪʫʨ ʧʨʠ ʢʨʠʩʪʘʣʣʠʟʘʮʠʠ ʤʝʥʴʰʝ ʠ ʪʦʥʴʰʝ ʤʦʞʝʪ 

ʙʳʪʴ ʧʦʣʫʯʝʥʘ ʩʪʝʥʢʘ ʦʪʣʠʚʢʠ. ɾʠʜʢʦʪʝʢʫʯʝʩʪʴ ʫʣʫʯʰʘʝʪʩʷ ʩ ʫʤʝʥʴʰʝʥʠʝʤ 

ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʥʘʪʷʞʝʥʠʷ, ʧʦʚʳʰʝʥʠʝʤ ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʧʦʥʠʞʝʥʠʝʤ ʚʷʟʢʦʩʪʠ 

ʨʘʩʧʣʘʚʥʦʛʦ ʤʝʪʘʣʣʘ. ʉ ʧʦʚʳʰʝʥʠʝʤ ʩʦʜʝʨʞʘʥʠʷ C, Si ʠ P ʞʠʜʢʦʪʝʢʫʯʝʩʪʴ 

ʩʪʘʣʝʡ ʠ ʯʫʛʫʥʦʚ ʫʚʝʣʠʯʠʚʘʝʪʩʷ, ʘ ʫʚʝʣʠʯʝʥʠʝ S ʝʸ ʫʤʝʥʴʰʘʝʪ. 

ʃʫʯʰʠʤʠ ʣʠʪʝʡʥʳʤʠ ʩʧʣʘʚʦʚ ʦʙʣʘʜʘʶʪ ʩʝʨʳʡ ʠ ʢʦʚʢʠʡ ʯʫʛʫʥʳ, 

ʫʛʣʝʨʦʜʠʩʪʘʷ ʠ ʣʝʛʠʨʦʚʘʥʥʳʝ ʩʪʘʣʠ, ʩʠʣʫʤʠʥ, ʙʨʦʥʟʳ ʠ ʣʘʪʫʥʠ. 

ʃʠʪʝʡʥʘʷ ʫʩʘʜʢʘ ï ʫʤʝʥʴʰʝʥʠʝ ʣʠʪʝʡʥʳʭ ʨʘʟʤʝʨʦʚ ʠ ʦʙʲʸʤʘ ʦʪʣʠʚʢʠ 

ʧʨʠ ʟʘʪʚʝʨʜʝʚʘʥʠʠ ʨʘʩʧʣʘʚʣʝʥʥʦʛʦ ʤʝʪʘʣʣʘ ʠ ʝʸ ʦʭʣʘʞʜʝʥʠʷ. ʃʠʪʝʡʥʦʡ ʫʩʘʜʢʠ 

ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʦʙʨʘʟʦʚʘʥʠʶ ʪʨʝʱʠʥ ʠ ʫʩʘʜʦʯʥʳʭ ʨʘʢʦʚʠʥ ʠ ʦʙʳʯʥʦ 

ʩʦʩʪʘʚʣʷʝʪ ʦʪ 0,6 ʜʦ 3 %. 

ʃʠʢʚʘʮʠʷ ï ʭʠʤʠʯʝʩʢʘʷ ʠ ʩʪʨʫʢʪʫʨʥʘʷ ʥʝʦʜʥʦʨʦʜʥʦʩʪʴ ʩʧʣʘʚʘ. 

ʈʘʟʣʠʯʘʶʪ: ʜʝʥʜʨʦʠʜʥʫʶ ʣʠʢʚʘʮʠʶ, ʚʦʟʥʠʢʘʶʱʫʶ ʚʩʣʝʜʩʪʚʠʝ ʥʝʜʦʩʪʘʪʢʘ 

ʚʨʝʤʝʥʠ ʜʣʷ ʚʳʨʘʚʥʠʚʘʥʠʷ ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʩʧʣʘʚʘ ʠ ʠʟʙʠʨʘʪʝʣʴʥʦʛʦ 

ʟʘʪʚʝʨʜʝʚʘʥʠʷ ʚ ʧʨʦʮʝʩʩʝ ʜʠʬʬʫʟʠʠ ʧʨʠ ʢʨʠʩʪʘʣʣʠʟʘʮʠʠ ʦʪʣʠʚʢʠ (ʫʩʪʨʘʥʷʝʪʩʷ 
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ʜʠʬʬʫʟʠʦʥʥʳʤ ʦʪʞʠʛʦʤ); ʟʦʥʘʣʴʥʫʶ ʣʠʢʚʘʮʠʶ, ʧʦʷʚʣʷʶʱʫʶʩʷ ʚ ʧʨʦʮʝʩʩʝ 

ʟʘʪʚʝʨʜʝʚʘʥʠʷ ʩʧʣʘʚʘ ʧʨʠ ʦʭʣʘʞʜʝʥʠʠ ʠʟ-ʟʘ ʨʘʩʩʣʦʝʥʠʷ ʧʦ ʭʠʤʠʯʝʩʢʦʤʫ 

ʩʦʩʪʘʚʫ ʝʱʸ ʚ ʞʠʜʢʦʤ ʩʦʩʪʦʷʥʠʠ, ʚʩʣʝʜʩʪʚʠʝ ʨʘʟʣʠʯʥʦʡ ʧʣʦʪʥʦʩʪʠ ʝʛʦ 

ʢʦʤʧʦʥʝʥʪʦʚ. ʏʝʤ ʤʝʜʣʝʥʥʝʝ ʦʭʣʘʞʜʝʥʠʝ, ʪʝʤ ʟʘʤʝʪʥʝʝ ʦʪʣʠʯʠʝ ʚ ʭʠʤʠʯʝʩʢʦʤ 

ʩʦʩʪʘʚʝ ʚ ʨʘʟʣʠʯʥʳʭ ʤʝʩʪʘʭ ʦʪʣʠʚʢʠ. 

ɻʘʟʦʥʘʩʳʱʝʥʠʝ ʤʝʪʘʣʣʘ ï ʧʨʦʠʩʭʦʜʠʪ ʚ ʧʨʦʮʝʩʩʝ ʚʳʧʣʘʚʢʠ ʤʝʪʘʣʣʘ ʠʟ 

ʪʦʧʣʠʚʘ, ʤʘʪʝʨʠʘʣʦʚ ʰʠʭʪʳ, ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʠʟ ʣʠʪʝʡʥʦʡ ʬʦʨʤʳ ʧʨʠ 

ʟʘʣʠʚʢʝ ʨʘʩʧʣʘʚʣʝʥʥʳʤ ʤʝʪʘʣʣʦʤ, ʚ ʢʦʪʦʨʦʤ ʩʦʜʝʨʞʘʪʩʷ ʛʘʟʳ (O2, H2, N2). 

ʊʝʤʧʝʨʘʪʫʨʘ ʧʣʘʚʣʝʥʠʷ ï ʪʝʤʧʝʨʘʪʫʨʘ ʧʝʨʝʭʦʜʘ ʤʝʪʘʣʣʘ ʠʣʠ ʩʧʣʘʚʘ ʚ 

ʞʠʜʢʦʝ ʩʦʩʪʦʷʥʠʝ ʠʟ ʢʨʠʩʪʘʣʣʠʯʝʩʢʦʛʦ, ʪ. ʝ. ʪʚʸʨʜʦʛʦ. ɿʥʘʯʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ 

ʧʣʘʚʣʝʥʠʷ ʩʧʣʘʚʘ ʟʘʚʠʩʠʪ ʦʪ ʭʠʤʠʯʝʩʢʦʛʦ ʝʛʦ ʩʦʩʪʘʚʘ. 

ʉʨʝʜʠ ʣʠʪʝʡʥʳʭ ʩʧʣʘʚʦʚ ʥʘʠʙʦʣʴʰʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʧʦʣʫʯʠʣʠ ʩʝʨʳʡ ʠ 

ʢʦʚʢʠʡ ʯʫʛʫʥʳ, ʫʛʣʝʨʦʜʠʩʪʘʷ ʠ ʣʝʛʠʨʦʚʘʥʥʳʝ ʩʪʘʣʠ, ʘʣʶʤʠʥʠʝʚʳʝ ʩʧʣʘʚʳ 

(ʩʠʣʫʤʠʥʳ), ʙʨʦʥʟʳ ʠ ʣʘʪʫʥʠ. 

ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʦʪʣʠʚʦʢ ʤʝʪʦʜʦʤ ʣʠʪʴʷ ʚʳʧʦʣʥʷʶʪʩʷ ʩʣʝʜʫʶʱʠʝ 

ʦʩʥʦʚʥʳʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʦʧʝʨʘʮʠʠ [8, ʩ. 376]:  

ï ʠʟʛʦʪʦʚʣʝʥʠʝ ʣʠʪʝʡʥʦʡ ʬʦʨʤʳ; 

ï ʨʘʩʧʣʘʚʣʝʥʠʝ ʠ ʟʘʣʠʚʢʘ ʤʝʪʘʣʣʘ ʚ ʣʠʪʝʡʥʫʶ ʬʦʨʤʫ; 

ï ʢʨʠʩʪʘʣʣʠʟʘʮʠʷ ʤʝʪʘʣʣʘ ʦʪʣʠʚʢʠ ʚ ʣʠʪʝʡʥʦʡ ʬʦʨʤʝ ʧʨʠ ʝʸ ʦʭʣʘʞʜʝʥʠʠ; 

ï ʠʟʚʣʝʯʝʥʠʝ ʦʪʣʠʚʢʠ ʧʫʪʸʤ ʝʸ ʚʳʙʠʚʢʠ ʠʟ ʨʘʟʨʫʰʘʶʱʝʡʩʷ ʬʦʨʤʳ; 

ï ʫʜʘʣʝʥʠʝ ʧʨʠʙʳʣʝʡ ʠ ʣʠʪʥʠʢʦʚʦʡ ʩʠʩʪʝʤʳ ʠ ʦʯʠʩʪʢʘ ʧʦʚʝʨʭʥʦʩʪʠ 

ʦʪʣʠʚʢʠ; 

ï ʪʝʨʤʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ ʜʣʷ ʫʣʫʯʰʝʥʠʷ ʩʪʨʫʢʪʫʨʳ ʜʣʷ ʦʙʨʘʙʦʪʢʠ 

ʨʝʟʘʥʠʝʤ; 

ïʤʝʭʘʥʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ ʜʣʷ ʩʥʷʪʠʷ ʧʨʠʧʫʩʢʘ ʠ ʧʦʣʫʯʝʥʠʷ ʪʦʯʥʳʭ 

ʨʘʟʤʝʨʦʚ ʧʦʩʘʜʦʯʥʳʭ ʧʦʚʝʨʭʥʦʩʪʝʡ ʠ ʥʝʦʙʭʦʜʠʤʦʡ ʰʝʨʦʭʦʚʘʪʦʩʪʠ. 

ʃʠʪʝʡʥʦʡ ʬʦʨʤʳ ʧʨʝʜʥʘʟʥʘʯʝʥ r ʜʣʷ ʟʘʣʠʚʢʠ ʚ ʥʠʭ ʨʘʩʧʣʘʚʣʝʥʥʦʛʦ 

ʤʝʪʘʣʣʘ ʠ ʦʙʨʘʟʦʚʘʥʠʷ ʦʪʣʠʚʢʠ, ʦʩʥʦʚʥʳʤʠ ʵʣʝʤʝʥʪʘʤʠ ʢʦʪʦʨʦʡ ʷʚʣʷʶʪʩʷ 

ʨʘʙʦʯʘʷ ʧʦʣʦʩʪʴ, ʛʜʝ ʬʦʨʤʠʨʫʝʪʩʷ ʪʝʣʦ ʦʪʣʠʚʢʠ, ʠ ʣʠʪʥʠʢʦʚʘʷ ʩʠʩʪʝʤʘ.  

ʃʠʪʝʡʥʘʷ ʬʦʨʤʘ ï ʢʦʥʩʪʨʫʢʮʠʷ, ʩʦʩʪʦʷʱʘʷ ʠʟ ʵʣʝʤʝʥʪʦʚ, ʦʙʨʘʟʫʶʱʠʭ 

ʨʘʙʦʯʫʶ ʧʦʣʦʩʪʴ, ʟʘʧʦʣʥʝʥʠʝ ʢʦʪʦʨʦʡ ʨʘʩʧʣʘʚʦʤ ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʦʣʫʯʝʥʠʝ 

ʦʪʣʠʚʢʠ ʟʘʜʘʥʥʳʭ ʨʘʟʤʝʨʦʚ ʠ ʢʦʥʬʠʛʫʨʘʮʠʠ. ʌʦʨʤʘ ʨʘʙʦʯʝʡ ʧʦʣʦʩʪʠ ʧʦʚʪʦʨʷʝʪ 

ʢʦʥʬʠʛʫʨʘʮʠ ʁʠʟʛʦʪʘʚʣʠʚʘʝʤʦʡ ʣʠʪʴʸʤ ʜʝʪʘʣʠ, ʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʢʘʞʜʳʡ ʝʸ 

ʨʘʟʤʝʨ ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʘʢ ʩʫʤʤʘ ʨʘʟʤʝʨʘ ʜʝʪʘʣʠ ʠʟ ʯʝʨʪʝʞʘ, ʧʨʠʧʫʩʢʘ ʥʘ 

ʣʠʪʝʡʥʫʶ ʫʩʘʜʢʫ ʠ ʧʨʠʧʫʩʢʘ ʧʦʩʣʝʜʫʶʱʫʶ ʤʝʭʘʥʠʯʝʩʢʫʶ ʦʙʨʘʙʦʪʢʫ.  

ʂ ʣʠʪʝʡʥʳʤ ʬʦʨʤʘʤ ʧʨʝʜʲʷʚʣʷʶʪʩʷ ʧʨʦʯʥʦʩʪʥʳʝ ʪʨʝʙʦʚʘʥʠʷ 

(ʩʧʦʩʦʙʥʦʩʪʴ ʚʳʜʝʨʞʠʚʘʪʴ ʩʠʣʦʚʳʝ ʥʘʛʨʫʟʢʠ), ʪʨʝʙʦʚʘʥʠʷ ʢ ʛʘʟʦʧʨʦʥʠʮʘʝʤʦʩʪʠ 

(ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʦʧʫʩʢʘʪʴ ʛʘʟʳ, ʦʙʨʘʟʫʶʱʠʝʩʷ ʚ ʣʠʪʝʡʥʦʡ ʬʦʨʤʝ), ʪʨʝʙʦʚʘʥʠʷ ʢ 

ʧʦʜʘʪʣʠʚʦʩʪʠ (ʫʤʝʥʴʰʝʥʠʝ ʚ ʦʙʲʸʤʝ ʧʨʠ ʫʩʘʜʢʝ ʦʪʣʠʚʢʠ) ʠ ʦʛʥʝʫʧʦʨʥʦʩʪʠ 

(ʩʧʦʩʦʙʥʦʩʪʴ ʥʝ ʦʧʣʘʚʣʷʪʴʩʷ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʪʝʧʣʘ ʞʠʜʢʦʛʦ ʤʝʪʘʣʣʘ) ʠ ʜʨ. 

ʇʝʩʯʘʥʳʝ ʣʠʪʝʡʥʳʝ ʬʦʨʤʳ ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʠʟʛʦʪʦʚʣʝʥʠʷ ʦʜʥʦʡ 

ʟʘʛʦʪʦʚʢʠ, ʪʘʢ ʢʘʢ ʧʦʩʣʝ ʟʘʪʚʝʨʜʝʚʘʥʠʷ ʤʝʪʘʣʣʘ ʠʭ ʨʘʟʨʫʰʘʶʪ ʜʣʷ ʠʟʚʣʝʯʝʥʠʷ 

ʦʪʣʠʚʢʠ.  ɼʣʷ ʠʟʛʦʪʦʚʣʝʥʠʷ ʨʘʟʦʚʳʭ ʬʦʨʤ ʠʩʧʦʣʴʟʫʶʪ ʬʦʨʤʦʚʦʯʥʫʶ ʦʩʥʘʩʪʢʫ, 

ʬʦʨʤʦʚʦʯʥʳʝ ʩʤʝʩʠ ʠ ʬʦʨʤʦʚʦʯʥʳʡ ʠʥʩʪʨʫʤʝʥʪ. 
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ʌʦʨʤʦʦʙʨʘʟʫʶʱʘʷ ʦʩʥʘʩʪʢʘ ï ʧʦʣʥʳʡ ʤʦʜʝʣʴʥʳʡ ʢʦʤʧʣʝʢʪ 

ʥʝʦʙʭʦʜʠʤʳʡ ʜʣʷ ʠʟʛʦʪʦʚʣʝʥʠʷ ʦʪʣʠʚʢʠ ʚ ʣʠʪʝʡʥʳʭ ʬʦʨʤʘʭ, ʢʦʪʦʨʳʡ ʚʢʣʶʯʘʝʪ 

ʤʦʜʝʣʴ, ʩʪʝʨʞʥʝʚʳʝ ʷʱʠʢʠ, ʵʣʝʤʝʥʪʳ ʣʠʪʥʠʢʦʚʦʡ ʩʠʩʪʝʤʳ, ʤʦʜʝʣʴʥʳʝ ʧʣʠʪʳ, 

ʰʘʙʣʦʥʳ ʜʣʷ ʠʟʛʦʪʦʚʣʝʥʠʷ ʬʦʨʤ ʠ ʩʪʝʨʞʥʝʡ, ʘ ʪʘʢʞʝ ʥʫʞʥʳʝ ʧʨʠ ʬʦʨʤʦʚʢʝ 

ʦʧʦʢʠ, ʥʘʧʦʣʥʠʪʝʣʴʥʳʝ ʨʘʤʢʠ, ʰʪʳʨʠ, ʩʢʦʙʳ ʠ ʜʨ. 

ʄʦʜʝʣʠ ï ʦʩʥʦʚʥʘʷ ʯʘʩʪʴ ʤʦʜʝʣʴʥʦʛʦ ʢʦʤʧʣʝʢʪʘ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʘʷ ʜʣʷ 

ʦʙʨʘʟʦʚʘʥʠʷ ʧʦʣʦʩʪʠ (ʦʪʧʝʯʘʪʢʘ) ʚ ʣʠʪʝʡʥʦʡ ʬʦʨʤʝ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ 

ʥʘʨʫʞʥʦʡ ʢʦʥʬʠʛʫʨʘʮʠʠ ʦʪʣʠʚʢʠ, ʧʨʠʯʸʤ ʨʘʟʤʝʨʳ ʤʦʜʝʣʠ ʫʚʝʣʠʯʠʚʘʶʪ ʩ 

ʫʯʸʪʦʤ ʧʨʠʧʫʩʢʦʚ ʥʘ ʤʝʭʘʥʠʯʝʩʢʫʶ ʦʙʨʘʙʦʪʢʫ ʠ ʣʠʥʝʡʥʦʡ ʫʩʘʜʢʠ ʩʧʣʘʚʘ ʥʘ   

0,8 õ 2 % ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ ʨʘʟʤʝʨʘʤʠ ʦʪʣʠʚʢʠ. ʄʦʜʝʣʠ 

ʤʦʛʫʪ ʙʳʪʴ ʨʘʟʦʚʳʝ ʠ ʤʥʦʛʦʨʘʟʦʚʳʝ, ʠʭ ʠʟʛʦʪʘʚʣʠʚʘʶʪ ʠʟ ʜʝʨʝʚʘ, ʤʝʪʘʣʣʘ, 

ʧʣʘʩʪʤʘʩʩʳ, ʩʧʝʮʠʘʣʴʥʳʭ ʤʦʜʘʣʴʥʳʭ ʩʧʣʘʚʦʚ ʠ ʩʦʩʪʘʚʦʚ.   ɼʝʨʝʚʷʥʥʳʝ ʤʦʜʝʣʠ, 

ʠʩʧʦʣʴʟʫʝʤʳʝ ʜʣʷ ʣʠʪʴʷ ʚ ʧʝʩʯʘʥʳʝ ʬʦʨʤʳ ʧʨʦʩʪʳ ʚ ʠʟʛʦʪʦʚʣʝʥʠʠ, 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʤʘʣʦʡ ʤʘʩʩʦʡ ʠ ʥʝʚʳʩʦʢʦʡ ʩʪʦʠʤʦʩʪʴʶ, ʥʦ ʥʝ ʦʪʣʠʯʘʶʪʩʷ 

ʜʦʣʛʦʚʝʯʥʦʩʪʴʶ. ɺ ʩʣʫʯʘʝ ʝʩʣʠ ʜʝʪʘʣʴ ʠʤʝʝʪ ʦʪʚʝʨʩʪʠʝ ʠʣʠ ʚʥʫʪʨʝʥʥʶʶ 

ʧʦʣʦʩʪʴ, ʪʦ ʤʦʜʝʣʴ ʠʤʝʝʪ ʚʳʩʪʫʧʘʶʱʠʝ ʯʘʩʪʠ (ʩʪʝʨʞʥʝʚʳʝ ʟʥʘʢʠ), ʩ ʧʦʤʦʱʴʶ 

ʢʦʪʦʨʳʭ ʩʪʝʨʞʝʥʴ ʢʨʝʧʠʪʩʷ ʚ ʬʦʨʤʝ. 

 ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʨʝʙʦʚʘʥʠʷʤʠ ʯʝʨʪʝʞʘ ʜʝʪʘʣʠ ʜʣʷ ʦʙʨʘʟʦʚʘʥʠʷ ʚʥʫʪʨʠ 

ʦʪʣʠʚʢʠ ʠʣʠ ʥʘ ʝʸ ʧʦʚʝʨʭʥʦʩʪʠ ʨʘʟʣʠʯʥʳʭ ʦʪʚʝʨʩʪʠʡ ʠʣʠ ʧʦʣʦʩʪʝʡ ʧʨʠ ʩʙʦʨʢʝ ʚ 

ʣʠʪʝʡʥʫʶ ʬʦʨʤʫ ʫʩʪʘʥʘʚʣʠʚʘʶʪ ʩʪʝʨʞʥʠ. 

ʉʪʝʨʞʥʷʤʠ ï ʵʣʝʤʝʥʪʳ ʣʠʪʝʡʥʦʡ ʬʦʨʤʳ, ʩʣʫʞʘʱʠʝ ʜʣʷ ʦʙʨʘʟʦʚʘʥʠʷ 

ʦʪʚʝʨʩʪʠʷ, ʧʦʣʦʩʪʠ ʠʣʠ ʠʥʦʛʦ ʩʣʦʞʥʦʛʦ ʢʦʥʪʫʨʘ ʚ ʦʪʣʠʚʢʝ, ʢʦʪʦʨʳʝ 

ʠʟʛʦʪʘʚʣʠʚʘʶʪʩʷ ʠʟ ʤʝʪʘʣʣʘ, ʛʣʠʥʳ, ʢʝʨʘʤʠʢʠ ʠ ʜʨʫʛʠʭ ʤʘʪʝʨʠʘʣʦʚ. ʉʪʝʨʞʥʠ 

ʫʜʘʣʷʶʪʩʷ ʧʨʠ ʚʳʙʠʚʢʝ ʦʪʣʠʚʢʠ ʠʭ ʬʦʨʤʳ. ɼʣʷ ʠʟʛʦʪʦʚʣʝʥʠʷ ʩʪʝʨʞʥʝʡ 

ʧʨʠʤʝʥʷʶʪ ʩʪʝʨʞʥʝʚʳʝ ʷʱʠʢʠ. 

ɼʣʷ ʠʟʛʦʪʦʚʣʝʥʠʷ ʣʠʪʝʡʥʦʡ ʬʦʨʤʳ ʩʣʫʞʠʪ ʬʦʨʤʦʚʦʯʥʳʝ ʩʤʝʩʠ, ʘ ʜʣʷ 

ʬʦʨʤʦʦʙʨʘʟʦʚʘʥʠʷ ʩʪʝʨʞʥʝʡ ï ʩʪʝʨʞʥʝʚʳʝ ʩʤʝʩʠ. 

ʌʦʨʤʦʚʦʯʥʘʷ ʩʤʝʩʴ ï ʤʥʦʛʦʢʦʤʧʦʥʝʥʪʥʘʷ ʩʤʝʩʴ, ʩʦʩʪʘʚ ʢʦʪʦʨʦʡ ʟʘʚʠʩʠʪ 

ʦʪ ʤʘʩʩʳ, ʪʠʧʘ ʦʪʣʠʚʢʠ, ʦʪ ʩʚʦʡʩʪʚ ʝʸ ʤʝʪʘʣʣʘ. ʆʩʥʦʚʥʳʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ 

ʬʦʨʤʦʚʦʯʥʦʡ ʩʤʝʩʠ ʷʚʣʷʶʪʩʷ: ʢʚʘʨʮʝʚʳʡ ʧʝʩʦʢ, ʫʚʝʣʠʯʠʚʘʶʱʠʡ ʧʦʨʠʩʪʦʩʪʴ ʠ 

ʛʘʟʦʧʨʦʥʠʮʘʝʤʦʩʪʴ; ʬʦʨʤʦʚʦʯʥʘʷ ʛʣʠʥʘ, ʧʨʠʜʘʶʱʘ̫ ʩʤʝʩʠ ʧʨʦʯʥʦʩʪʴ, 

ʧʣʘʩʪʠʯʥʦʩʪʴ ʠ ʢʘʢ ʩʚʷʟʫʶʱʝʝ; ʚʦʜʘ, ʦʧʪʠʤʘʣʴʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʢʦʪʦʨʦʡ 

ʩʦʩʪʘʚʣʷʝʪ ʦʪ 4 ʜʦ 5 %. ɺ ʬʦʨʤʦʚʦʯʥʫʶ ʩʤʝʩʴ ʪʘʢʞʝ ʚʥʦʩʷʪ ʧʨʦʪʠʚʦʧʨʠʛʘʨʥʳʝ 

ʜʦʙʘʚʢʠ (ʢʘʤʝʥʥʦʫʛʦʣʴʥʘʷ ʧʳʣʴ, ʛʨʘʬʠʪ), ʟʘʱʠʪʥʳʝ ʧʨʠʩʘʜʦʯʥʳʝ ʤʘʪʝʨʠʘʣʳ 

(ʙʦʨʥʫʶ ʢʠʩʣʦʪʫ, ʩʝʨʥʳʡ ʮʚʝʪ) ʠ ʜʨʫʛʠʝ ʠʥʛʨʝʜʠʝʥʪʳ (ʧʳʣʴ, ʤʘʟʫʪ, ʪʦʨʬ). 

ʌʦʨʤʦʚʦʯʥʳʝ ʩʤʝʩʠ ʨʘʟʜʝʣʷʶʪ: 

ï ʧʦ ʩʦʩʪʘʚʫ (ʧʝʩʯʘʥʦ-ʛʣʠʥʠʩʪʳʝ, ʩʦʜʝʨʞʘʱʠʝ ʙʳʩʪʨʦʪʚʝʨʜʝʶʱʠʝ 

ʢʨʝʧʠʪʝʣʠ, ʩʧʝʮʠʘʣʴʥʳʝ); 

ï ʧʦ ʥʘʟʥʘʯʝʥʠʶ (ʜʣʷ ʦʪʣʠʚʦʢ ʠʟ ʯʫʛʫʥʘ, ʩʪʘʣʠ ʠ ʮʚʝʪʥʳʭ ʩʧʣʘʚʦʚ);  

ï ʧʦ ʧʨʠʤʝʥʝʥʠʶ (ʝʜʠʥʳʝ, ʦʙʣʠʮʦʚʦʯʥʳʝ, ʥʘʧʦʣʥʠʪʝʣʴʥʳʝ); 

ï ʧʦ ʩʦʩʪʦʷʥʠʶ ʬʦʨʤ ʧʝʨʝʜ ʟʘʣʠʚʢʦʡ ʚ ʥʠʭ ʩʧʣʘʚʘ (ʩʳʨʳʝ, ʩʫʭʠʝ, 

ʧʦʜʩʫʰʠʚʘʝʤʳʝ ʠ ʭʠʤʠʯʝʩʢʠ ʪʚʝʨʜʝʶʱʠʝ). 

ʉʪʝʨʞʥʝʚʘ ̫ ʩʤʝʩ ɹï ʤʥʦʛʦʢʦʤʧʦʥʝʥʪʥʘʷ ʩʤʝʩʴ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʘʷ ʜʣʷ 

ʠʟʛʦʪʦʚʣʝʥʠʷ ʩʪʝʨʞʥʝʡ, ʠ ʩʦʩʪʦʷʱʘʷ ʠʟ ʢʚʘʨʮʝʚʦʛʦ ʧʝʩʢʘ ʠ ʩʘʤʦʪʚʝʨʜʝʶʱʠʭʩʷ 
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ʥʝʦʨʛʘʥʠʯʝʩʢʠʭ (ʞʠʜʢʦʝ ʩʪʝʢʣʦ ʩ ʜʦʙʘʚʢʦʡ 10% ʨʘʩʪʚʦʨʘ NaOH) ʠʣʠ 

ʦʨʛʘʥʠʯʝʩʢʠʭ (ʬʝʥʦʣʬʦʨʤʘʣʴʜʝʛʠʜʥʘʷ ʠʣʠ ʢʘʨʙʘʤʠʜʦʬʫʨʘʥʦʚʘʷ ʩʤʦʣʳ) 

ʩʚʷʟʫʶʱʠʭ. 

ʌʦʨʤʦʚʢʦʡ ʥʘʟʳʚʘʝʪʩʷ ʧʨʦʮʝʩʩ ʠʟʛʦʪʦʚʣʝʥʠʷ ʣʠʪʝʡʥʳʭ ʬʦʨʤ ʠʟ 

ʬʦʨʤʦʚʦʯʥʳʭ ʩʤʝʩʝʡ. 

ʃʠʪʝʡʥʘʷ ʬʦʨʤʘ ʩʦʩʪʦʠʪ ʠʟ ʜʚʫʭ ʧʦʣʫʬʦʨʤ, ʥʘʟʳʚʘʝʤʳʭ ʦʧʦʢʘʤʠ. 

ʆʧʦʢʠ ï ʵʪʦ ʩʚʘʨʥʳʝ, ʩʙʦʨʥʳʝ ʠʣʠ ʣʠʪʳʝ ʢʦʥʩʪʨʫʢʮʠʠ ʨʘʤʢʠ ʨʘʟʣʠʯʥʦʡ 

ʢʦʥʬʠʛʫʨʘʮʠʠ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʝ ʜʣʷ ʫʜʝʨʞʘʥʠʷ ʬʦʨʤʦʚʦʯʥʦʡ ʩʤʝʩʠ ʧʨʠ 

ʠʟʛʦʪʦʚʣʝʥʠʠ ʣʠʪʝʡʥʦʡ ʬʦʨʤʳ, ʘ ʪʘʢʞʝ ʜʣʷ ʝʸ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ ʠ ʧʨʠ ʟʘʣʠʚʢʝ 

ʞʠʜʢʠʤ ʤʝʪʘʣʣʦʤ.  

ʃʠʪʥʠʢʦʚʘʷ ʩʠʩʪʝʤʘ ï ʩʠʩʪʝʤʘ ʢʘʥʘʣʦʚ ʠ ʵʣʝʤʝʥʪʦʚ ʣʠʪʝʡʥʦʡ ʬʦʨʤʳ, 

ʦʙʝʩʧʝʯʠʚʘʶʱʘ ̫ʧʦʜʚʦʜ ʨʘʩʧʣʘʚʣʝʥʥʦʛʦ ʤʝʪʘʣʣʘ ʚ ʧʦʣʦʩʪʴ, ʝʸ ʟʘʧʦʣʥʝʥʠʝ ʠ 

ʧʠʪʘʥʠʝ ʦʪʣʠʚʢʠ ʚ ʧʨʦʮʝʩʩʝ ʢʨʠʩʪʘʣʣʠʟʘʮʠʠ ʤʝʪʘʣʣʘ ʧʨʠ ʟʘʪʚʝʨʜʝʚʘʥʠʠ. 

ʆʩʥʦʚʥʳʤʠ ʵʣʝʤʝʥʪʘʤʠ ʣʠʪʥʠʢʦʚʦʡ ʩʠʩʪʝʤʳ ʷʚʣʷʶʪʩʷ: ʣʠʪʥʠʢʦʚʘʷ ʯʘʱʘ, 

ʩʪʦʷʢ, ʰʣʘʢʦʫʣʦʚʠʪʝʣʴ, ʧʠʪʘʪʝʣʴ, ʚʳʧʦʨ, ʧʨʠʙʳʣʴ.  

ʃʠʪʥʠʢʦʚʘʷ ʯʘʰʘ ï ʵʣʝʤʝʥʪ ʣʠʪʥʠʢʦʚʦʡ ʩʠʩʪʝʤʳ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʡ ʜʣʷ 

ʧʨʠʸʤʘ ʞʠʜʢʦʛʦ ʤʝʪʘʣʣʘ ʠ ʥʘʧʨʘʚʣʝʥʠʷ ʝʛʦ ʜʚʠʞʝʥʠʷ ʯʝʨʝʟ ʩʪʦʷʢ ʚ ʣʠʪʝʡʥʫʶ 

ʬʦʨʤʫ [ɻʆʉʊ 18169 ï 86] 

ʃʠʪʥʠʢʦʚʳʡ ʩʪʦʷʢ ï ʵʣʝʤʝʥʪ ʣʠʪʥʠʢʦʚʦʡ ʩʠʩʪʝʤʳ ʚ ʚʠʜʝ ʚʝʨʪʠʢʘʣʴʥʦʛʦ 

ʠʣʠ ʥʘʢʣʦʥʥʦʛʦ ʢʘʥʘʣʘ, ʩʣʫʞʘʱʝʛʦ ʜʣʷ ʧʦʜʘʯʠ ʨʘʩʧʣʘʚʣʝʥʥʦʛʦ ʤʝʪʘʣʣʘ ʠʟ 

ʣʠʪʥʠʢʦʚʦʡ ʯʘʰʠ ʯʝʨʝʟ ʧʠʪʘʪʝʣʴ ʠ ʰʣʘʢʦʫʣʦʚʠʪʝʣʴ ʚ ʧʦʣʦʩʪʴ ʣʠʪʝʡʥʦʡ ʬʦʨʤʳ.  

ʐʣʘʢʦʫʣʦʚʠʪʝʣʴ ï ʵʣʝʤʝʥʪ ʣʠʪʥʠʢʦʚʦʡ ʩʠʩʪʝʤʳ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʡ ʜʣʷ 

ʟʘʜʝʨʞʘʥʠʷ ʥʝʤʝʪʘʣʣʠʯʝʩʢʠʭ ʚʢʣʶʯʝʥʠʡ ʠ ʰʣʘʢʘ ʠʟ ʧʦʪʦʢʘ ʨʘʩʧʣʘʚʣʝʥʥʦʛʦ 

ʤʝʪʘʣʣʘ [ɻʆʉʊ 18169 ï 86].  

ʇʠʪʘʪʝʣʴ ï ʵʣʝʤʝʥʪ ʣʠʪʥʠʢʦʚʦʡ ʩʠʩʪʝʤʳ, ʧʨʠʤʳʢʘʶʱʠʡ ʢ ʧʦʣʦʩʪʠ ʠ 

ʩʣʫʞʘʱʠʡ ʜʣʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʛʦ ʧʦʜʚʦʜʘ ʨʘʩʧʣʘʚʣʝʥʥʦʛʦ ʤʝʪʘʣʣʘ ʚ ʥʝʸ. 

ɺʳʧʦʨ ï ʵʣʝʤʝʥʪ ʣʠʪʥʠʢʦʚʦʡ ʩʠʩʪʝʤʳ, ʢʦʪʦʨʳʡ ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʚʳʚʦʜʘ 

ʛʘʟʦʚ, ʦʙʨʘʟʫʶʱʠʭʩʷ ʧʨʠ ʟʘʣʠʚʢʝ ʚ ʬʦʨʤʫ ʞʠʜʢʦʛʦ ʤʝʪʘʣʣʘ, ʬʠʢʩʘʮʠʠ 

ʟʘʧʦʣʥʝʥʠʷ ʣʠʪʝʡʥʦʡ ʬʦʨʤʳ ʧʨʠ ʧʦʷʚʣʝʥʠʠ ʠʟʙʳʪʢʘ ʤʝʪʘʣʣʘ ʠ ʧʠʪʘʥʠʷ ʧʨʠ 

ʫʩʘʜʢʝ ʦʪʣʠʚʢʠ ʞʠʜʢʠʤ ʤʝʪʘʣʣʦʤ. ɺʳʧʦʨʳ ʫʩʪʘʥʘʚʣʠʚʘʶʪ ʥʘ ʩʘʤʳʭ ʚʳʩʦʢʠʭ 

ʤʝʩʪʘʭ ʦʪʣʠʚʢʠ. 

ʇʨʠʙʳʣʴ ï ʵʣʝʤʝʥʪ ʣʠʪʥʠʢʦʚʦʡ ʩʠʩʪʝʤʳ ʣʠʪʝʡʥʦʡ ʬʦʨʤʳ ʜʣʷ ʧʠʪʘʥʠʷ 

ʦʪʣʠʚʢʠ ʨʘʩʧʣʘʚʣʝʥʥʳʤ ʤʝʪʘʣʣʦʤ ʚ ʧʝʨʠʦʜ ʟʘʪʚʝʨʜʝʚʘʥʠʷ ʠ ʫʩʘʜʢʠ [ɻʆʉʊ 

18169ï86]. 

ʇʨʠʙʳʣʴ ʚ ʚʠʜʝ ʤʘʩʩʠʚʥʦʛʦ ʧʨʠʣʠʚʘ, ʧʠʪʘʶʱʝʛʦ ʦʪʣʠʚʢʫ ʧʨʠ 

ʦʭʣʘʞʜʝʥʠʠ ʠ ʢʨʠʩʪʘʣʣʠʟʘʮʠʠ ʤʝʪʘʣʣʘ, ʟʘʪʚʝʨʜʝʚʘʝʪ ʚ ʧʦʩʣʝʜʥʶʶ ʦʯʝʨʝʜʴ, 

ʧʨʝʜʦʪʚʨʘʱʘ ̫ ʦʙʨʘʟʦʚʘʥʠʝ ʚ ʥʝʡ ʫʩʘʜʦʯʥʳʭ ʨʘʢʦʚʠʥ. ʊʘʢ ʢʘʢ ʨʘʢʦʚʠʥʳ 

ʦʙʨʘʟʫʶʪʩʷ ʚ ʥʘʠʙʦʣʝʝ ʪʦʣʩʪʳʭ ʯʘʩʪʷʭ ʦʪʣʠʚʢʠ, ʢʦʪʦʨʳʝ ʟʘʪʚʝʨʜʝʚʘʶʪ 

ʧʦʩʣʝʜʥʠʤʠ, ʪʦ ʧʨʠʙʳʣʠ ʨʘʩʧʦʣʘʛʘʶʪ ʥʘʜ ʩʘʤʳʤʠ ʤʘʩʩʠʚʥʳʤʠ ʯʘʩʪʷʤʠ 

ʦʪʣʠʚʢʠ. ʇʨʠʯʸʤ ʠʭ ʨʘʟʤʝʨʳ ʠ ʬʦʨʤʘ  ʜʦʣʞʥʳ ʙʳʪʴ ʙʦʣʴʰʝ  ʪʦʡ ʯʘʩʪʠ ʦʪʣʠʚʢʠ, 

ʢʦʪʦʨʫʶ ʦʥʠ ʧʠʪʘʝʪ ʪʘʢ, ʯʪʦʙʳ ʧʨʦʮʝʩʩ ʢʨʠʩʪʘʣʣʠʟʘʮʠʠ ʟʘʚʝʨʰʘʣʩʷ ʚ ʥʠʭ. ɺ 

ʵʪʦʤ ʩʣʫʯʘʝ ʫʩʘʜʦʯʥʳʝ ʨʘʢʦʚʠʥʳ ʙʫʜʫʪ ʦʙʨʘʟʦʚʳʚʘʪʴʩʷ ʥʝ ʚ ʦʪʣʠʚʢʝ, ʘ ʚ 

ʧʨʠʙʳʣʠ, ʢʦʪʦʨʳʝ ʟʘʪʝʤ ʩʨʝʟʘʶʪ. 
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ʇʨʠʧʳʣ ï ʧʨʦʪʠʚʦʧʨʠʛʘʨʥʦʝ ʧʦʢʨʳʪʠʝ, ʥʘʥʦʩʠʤʦʝ ʥʘ ʩʳʨʳʝ ʬʦʨʤʳ ʜʣʷ 

ʧʦʣʫʯʝʥʠʷ ʯʠʩʪʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʦʪʣʠʚʢʠ (ʧʦʨʦʰʢʦʦʙʨʘʟʥʫʶ ʩʤʝʩʴ MgO, 

ʜʨʝʚʝʩʥʦʛʦ ʫʛʣʷ ʠ ʙʝʥʪʦʥʠʪʘ; ʧʦʨʦʰʢʦʦʙʨʘʟʥʳʡ ʛʨʘʬʠʪ, ʧʳʣʝʚʠʜʥʳʡ ʢʚʘʨʮ, 

ʮʠʨʢʦʥ). ʇʨʦʪʠʚʦʧʨʠʛʘʨʥʳʝ ʢʨʘʩʢʠ ʧʨʝʜʦʭʨʘʥʷʶʪ ʧʦʚʝʨʭʥʦʩʪʴ ʦʪʣʠʚʢʠ ʦʪ 

ʧʨʠʛʘʨʘ ʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʩʫʩʧʝʥʟʠʠ ʦʛʥʝʫʧʦʨʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʩ ʜʦʙʘʚʢʘʤ 

ʩʚʷʟʫʶʱʠʭ. 

 

2.2 ʇʨʦʝʢʪʠʨʦʚʘʥʠʝ ʵʣʝʤʝʥʪʦʚ ʦʪʣʠʚʢʠ ʚ ʧʝʩʯʘʥʦʡ ʬʦʨʤʝ  
ʇʨʦʝʢʪʠʨʦʚʘʥʠʝ ʵʣʝʤʝʥʪʦʚ ʦʪʣʠʚʢʠ ʚ ʧʝʩʯʘʥʦʡ ʬʦʨʤʝ ʷʚʣʷʝʪʩʷ ʯʘʩʪʴʶ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʠʟʛʦʪʦʚʣʝʥʠʷ ʦʪʣʠʚʢʠ. ʆʩʥʦʚʘʥʠʝʤ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʠʟʛʦʪʦʚʣʝʥʠʷ ʜʝʪʘʣʠ ʠʣʠ ʠʟʜʝʣʠʷ ʷʚʣʷʝʪʩʷ ʠʭ 

ʯʝʨʪʸʞ.  

 

2.2.1 ɺʳʙʦʨ ʦʧʪʠʤʘʣʴʥʦʡ ʧʣʦʩʢʦʩʪʠ ʨʘʟʲʸʤʘ ʤʦʜʝʣʠ ʠ ʬʦʨʤʳ 
ɺʳʙʦʨ ʦʧʪʠʤʘʣʴʥʦʡ ʧʣʦʩʢʦʩʪʠ ʨʘʟʲʸʤʘ ʤʦʜʝʣʠ ʠ ʬʦʨʤʳ, ʪ. ʝ. 

ʧʦʣʦʞʝʥʠʷ ʦʪʣʠʚʢʠ ʚ ʬʦʨʤʝ ʧʨʠ ʟʘʣʠʚʢʝ ʨʘʩʧʣʘʚʣʝʥʥʦʛʦ ʤʝʪʘʣʣʘ 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʦʩʦʙʝʥʥʦʩʪʝʡ ʢʦʥʬʠʛʫʨʘʮʠʠ ʦʪʣʠʚʢʠ, 

ʪʨʝʙʦʚʘʥʠʡ ʢ ʧʣʦʪʥʦʩʪʠ ʤʝʪʘʣʣʘ, ʰʝʨʦʭʦʚʘʪʦʩʪʠ ʧʦʚʝʨʭʥʦʩʪʝʡ ʠ ʪ. ʜ.  

ʆʯʝʨʪʘʥʠʷ ʚʥʫʪʨʝʥʥʠʭ ʠ ʥʘʨʫʞʥʳʭ ʧʦʚʝʨʭʥʦʩʪʝʡ ʦʪʣʠʚʢʠ ʜʦʣʞʥʳ ʙʳʪʴ 

ʫʧʨʦʱʝʥʳ, ʪ. ʝ. ʩʦʜʝʨʞʘʪʴ ʤʠʥʠʤʘʣʴʥʦʝ ʯʠʩʣʦ ʨʘʟʲʸʤʦʚ. ʂʦʥʩʪʨʫʢʮʠʷ ʤʦʜʝʣʠ, 

ʧʦ ʚʦʟʤʦʞʥʦʩʪʠ, ʥʝ ʜʦʣʞʥʘ ʚʢʣʶʯʘʪʴ ʦʪʜʝʣʴʥʳʝ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʯʘʩʪʠ.  

ʆʪʣʠʚʢʘ ʜʦʣʞʥʘ ʨʘʩʧʦʣʘʛʘʪʴʩʷ ʚ ʦʜʥʦʡ (ʣʫʯʰʝ ʥʠʞʥʝʡ) ʧʦʣʫʬʦʨʤʝ ʠʣʠ 

ʠʤʝʪʴ ʦʜʠʥ ʧʣʦʩʢʠʡ ʨʘʟʲʸʤ. ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʧʦʣʫʯʠʪʴ ʜʦʩʪʘʪʦʯʥʦ ʧʣʦʪʥʫʶ 

ʦʪʣʠʚʢʫ ʩ ʫʯʸʪʦʤ ʧʨʠʥʮʠʧʘ ʥʘʧʨʘʚʣʝʥʥʦʡ ʢʨʠʩʪʘʣʣʠʟʘʮʠʠ ʥʘʠʙʦʣʝʝ ʤʘʩʩʠʚʥʳʝ 

ʝʸ ʫʯʘʩʪʢʠ ʨʘʩʧʦʣʘʛʘʶʪ ʧʨʠ ʟʘʣʠʚʢʝ ʚ ʚʝʨʭʥʝʡ ʯʘʩʪʠ, ʘ ʙʦʣʝʝ ʦʪʚʝʪʩʪʚʝʥʥʳʝ 

ʧʦʚʝʨʭʥʦʩʪʠ ʦʪʣʠʚʢʠ ʩʪʨʝʤʷʪʩʷ ʨʘʩʧʦʣʘʛʘʪʴ ʚ ʥʠʞʥʝʡ ʯʘʩʪʠ ʠʣʠ ʚʝʨʪʠʢʘʣʴʥʦ, 

ʪʘʢ ʢʘʢ ʚ ʚʝʨʥʝʡ ʯʘʩʪʠ ʦʪʣʠʚʢʠ ʢʦʥʮʝʥʪʨʠʨʫʶʪʩʷ ʪʘʢʠʝ ʜʝʬʝʢʪʳ ʢʘʢ ʫʩʘʜʦʯʥʳʝ 

ʨʘʢʦʚʠʥʳ, ʰʣʘʢʦʚʳʝ ʚʢʣʶʯʝʥʠʷ. ʇʨʠ ʵʪʦʤ ʥʝʦʙʭʦʜʠʤʦ ʦʙʝʩʧʝʯʠʪʴ ʫʜʦʙʩʪʚʦ 

ʬʦʨʤʦʚʢʠ ʠ ʚʦʟʤʦʞʥʦʩʪʴ ʠʟʚʣʝʯʝʥʠʷ ʤʦʜʝʣʠ ʠʟ ʬʦʨʤʳ. ʆʧʪʠʤʘʣʴʥʘʷ 

ʧʣʦʩʢʦʩʪʴ ʨʘʟʲʸʤʘ ʫʢʘʟʳʚʘʝʪʩʷ ʥʘ ʯʝʨʪʝʞʝ ʜʝʪʘʣʠ ʩʪʨʝʣʢʘʤʠ ʠ ʙʫʢʚʘʤʠ çɺè 

(ʚʝʨʭ) ʠ çʅè (ʥʠʟ). ʈʘʟʲʸʤ ʢʘʢ ʤʦʜʝʣʠ, ʪʘʢ ʠ ʬʦʨʤʳ ʠʟʦʙʨʘʞʘʝʪʩʷ ʥʘ ʚʩʝʭ 

ʧʨʦʝʢʮʠʷʭ ʦʪʨʝʟʢʦʤ ʠʣʠ ʣʦʤʘʥʥʦʡ ʰʪʨʠʭʧʫʥʢʪʠʨʥʦʡ ʣʠʥʠʝʡ, 

ʟʘʢʘʥʯʠʚʘʶʱʝʡʩʷ ʟʥʘʢʦʤ çʍ ï ʍè, ʥʘʜ ʢʦʪʦʨʦʡ ʫʢʘʟʳʚʘʝʪʩʷ ʙʫʢʚʝʥʥʦʝ 

ʦʙʦʟʥʘʯʝʥʠʝ ʨʘʟʲʸʤʘ ï ʄʌ (ʄʦʜʝʣʴ, ʌʦʨʤʘ).  

 



14 

 

 
ʈʠʩʫʥʦʢ 2.1 ï ʆʙʦʟʥʘʯʝʥʠʝ ʤʦʜʝʣʠ, ʬʦʨʤʳ ʠ ʠʭ ʧʦʣʦʞʝʥʠʝ ʚ ʧʨʦʮʝʩʩʝ ʟʘʣʠʚʢʠ 

ʨʘʩʧʣʘʚʣʝʥʥʦʛʦ ʤʝʪʘʣʣʘ 

 
ʈʠʩʫʥʦʢ 2.2 ï ʆʙʦʟʥʘʯʝʥʠʝ ʥʝʩʠʤʤʝʪʨʠʯʥʦʡ ʤʦʜʝʣʠ, ʬʦʨʤʳ ʠ ʠʭ ʧʦʣʦʞʝʥʠʝ ʚ 

ʧʨʦʮʝʩʩʝ ʟʘʣʠʚʢʠ ʨʘʩʧʣʘʚʣʝʥʥʦʛʦ ʤʝʪʘʣʣʘ 

 

ʅʘʧʨʘʚʣʝʥʠʝ ʨʘʟʲʸʤʘ ʫʢʘʟʳʚʘʝʪʩʷ ʩʧʣʦʰʥʦʡ ʦʩʥʦʚʥʦʡ ʣʠʥʠʝʡ, 

ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦʡ ʣʠʥʠʠ ʨʘʟʲʸʤʘ ʠ ʦʛʨʘʥʠʯʝʥʥʦʡ ʩʪʨʝʣʢʘʤʠ (ʨʠʩʫʥʢʠ 2.1, 2.2). 

 

 

2.2.2 ʇʨʠʧʫʩʢ ʥʘ ʤʝʭʘʥʠʯʝʩʢʫʶ ʦʙʨʘʙʦʪʢʫ  
ʇʨʠʧʫʩʢ ʥʘ ʤʝʭʘʥʠʯʝʩʢʫʶ ʦʙʨʘʙʦʪʢʫ ï ʵʪʦ ʩʣʦʡ ʤʝʪʘʣʣʘ, 

ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʡ ʜʣʷ ʩʥʷʪʠʷ ʚ ʧʨʦʮʝʩʩʝ ʤʝʭʘʥʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ, ʢʦʪʦʨʳʡ 

ʨʝʛʣʘʤʝʥʪʠʨʫʝʪʩʷ ɻʆʉʊʦʤ ʠ ʟʘʚʠʩʠʪ ʦʪ ʪʦʯʥʦʩʪʠ ʤʝʪʦʜʘ ʠʟʛʦʪʦʚʣʝʥʠʷ ʦʪʣʠʚʢʠ 

ʠ ʤʝʩʪʘ ʨʘʩʧʦʣʦʞʝʥʠʷ ʩʣʦʷ ʚ ʬʦʨʤʝ. ɿʥʘʯʝʥʠʝ ʧʨʠʧʫʩʢʘ ʙʫʜʝʪ ʙʦʣʴʰʝ, ʝʩʣʠ 

ʧʦʚʝʨʭʥʦʩʪʴ ʨʘʩʧʦʣʦʞʝʥʘ ʚ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʬʦʨʤʳ, ʠ ʤʝʥʴʰʝ, ʝʩʣʠ ʧʦʚʝʨʭʥʦʩʪʴ 

ʥʘʭʦʜʠʪʩʷ ʚ ʥʠʞʥʝʡ ʯʘʩʪʠ ʬʦʨʤʳ ʠʣʠ ʩʙʦʢʫ. ɼʣʷ ʯʫʛʫʥʥʳʭ ʦʪʣʠʚʦʢ, 

ʠʟʛʦʪʦʚʣʝʥʥʳʭ ʤʝʪʦʜʦʤ ʣʠʪʴʷ ʚ ʧʝʩʯʘʥʳʝ ʬʦʨʤʳ, ʧʦ ɻʆʉʊ 26645-85 ʧʨʠʧʫʩʢʠ 

ʩʦʩʪʘʚʣʷʶʪ ʜʣʷ ʤʝʣʢʠʭ ʯʫʛʫʥʥʳʭ ʦʪʣʠʚʦʢ  ï 2 õ 4 ʤʤ, ʜʣʷ ʩʨʝʜʥʠʭ  ï 4 õ 7 ʤʤ, 

ʜʣʷ ʢʨʫʧʥʳʭ ʜʦ 18 ʤʤ. ɼʣʷ ʩʪʘʣʴʥʳʭ ʦʪʣʠʚʦʢ ʟʥʘʯʝʥʠʝ ʧʨʠʧʫʩʢʘ ʚ 1,5 ʙʦʣʴʰʝ, 

ʘ ʜʣʷ ʮʚʝʪʥʦʛʦ ʣʠʪʴʷ ʚ 1,5 ʤʝʥʴʰʝ, ʯʝʤ ʫ ʯʫʛʫʥʥʳʭ ʦʪʣʠʚʦʢ. 

ɺʝʣʠʯʠʥʳ ʧʨʠʧʫʩʢʦʚ ʥʘ ʤʝʭʘʥʠʯʝʩʢʫʶ ʦʙʨʘʙʦʪʢʫ ʜʣʷ ʯʫʛʫʥʥʳʭ ʦʪʣʠʚʦʢ 

2-ʛʦ ʢʣʘʩʩʘ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 2.1 
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ʊʘʙʣʠʮʘ 2.1 ï ʇʨʠʧʫʩʢʠ ʥʘ ʤʝʭʘʥʠʯʝʩʢʫʶ ʦʙʨʘʙʦʪʢʫ ʯʫʛʫʥʥʳʭ ʦʪʣʠʚʦʢ 2-ʛʦ 

ʢʣʘʩʩʘ   

ʅʘʠʙʦʣʴʰʠʡ 

ʛʘʙʘʨʠʪʥʳʡ 

ʨʘʟʤʝʨ 

ʜʝʪʘʣʠ, ʤʤ 

ʇʦʣʦʞʝʥʠʝ 

ʧʦʚʝʨʭʥʦʩʪʠ 

ʧʨʠ ʟʘʣʠʚʢʝ 

 

ʅʦʤʠʥʘʣʴʥʳʡ ʨʘʟʤʝʨ, ʤʤ 

 

ʜʦ 50 
ʩʚʳʰʝ 50 

ʜʦ 120 

ʩʚʳʰʝ 120 

ʜʦ 260 

ʩʚʳʰʝ 260 

ʜʦ 500 

ɼʦ 120 ɺʝʨʭ 

ʅʠʟ,  

ɹʦʢʦʚʘʷ 

ʧʦʚʝʨʭʥʦʩʪʴ, 

3,5 

2,5 

2,5 

4,0 

3,0 

3,0 

- 

- 

- 

- 

- 

- 

ʉʚʳʰʝ 120 

ʜʦ 260 

ɺʝʨʭ 

ʅʠʟ, 

ɹʦʢʦʚʘʷ 

ʧʦʚʝʨʭʥʦʩʪʴ, 

4,0 

3,0 

3,0 

4,5 

3,5 

3,5 

5,0 

4,0 

4,0 

- 

- 

- 

 

ʉʚʳʰʝ 260 

ʜʦ 500 

ɺʝʨʭ 

ʅʠʟ  

      ɹʦʢʦʚʘʷ 

ʧʦʚʝʨʭʥʦʩʪʴ,  

4,5 

3,5 

3,5 

5,0 

4,0 

4,0 

5,5 

4,5 

4,5 

6,0 

5,0 

5,0 

 

ʇʨʠʧʫʩʢʠ ʥʘʟʥʘʯʘʶʪʩʷ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ, ʢʦʪʦʨʳʝ ʚ ʛʦʪʦʚʦʡ ʜʝʪʘʣʠ 

ʩʣʫʞʘʪ ʠʣʠ ʙʘʟʘʤʠ, ʠʣʠ ʩʦʧʨʷʛʘʶʪʩʷ ʩ ʧʦʚʝʨʭʥʦʩʪʷʤʠ ʜʨʫʛʠʭ ʜʝʪʘʣʝʡ, ʯʪʦ ʠ 

ʦʙʦʟʥʘʯʘʝʪʩʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ ʟʥʘʯʢʘʤʠ ʰʝʨʦʭʦʚʘʪʦʩʪʠ, ʘ ʥʘ ʯʝʨʪʝʞʝ 

ʧʦʢʘʟʳʚʘʶʪʩʷ ʩʧʣʦʰʥʦʡ ʪʦʥʢʦʡ ʣʠʥʠʝʡ. ɼʦʧʫʩʢʘʝʪʩʷ ʣʠʥʠʶ ʧʨʠʧʫʩʢʘ 

ʠʟʦʙʨʘʞʘʪʴ ʢʨʘʩʥʳʤ ʮʚʝʪʦʤ. ɿʥʘʯʝʥʠʝ ʧʨʠʧʫʩʢʦʚ ʥʘ ʣʠʥʝʡʥʳʝ ʨʘʟʤʝʨʳ ʠ 

ʫʢʣʦʥʳ ʜʣʷ ʦʙʣʝʛʯʝʥʠʷ ʠʟʚʣʝʯʝʥʠʷ ʤʦʜʝʣʠ ʠʟ ʬʦʨʤʦʚʦʯʥʦʡ ʩʤʝʩʠ ʥʘ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʧʨʦʨʘʙʦʪʢʝ ʯʝʨʪʝʞʘ ʫʤʘʟʳʚʘʶʪʩʷ ʮʠʬʨʦʡ. 

 

2.2.3 ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʧʨʠʧʫʩʢ  
ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʧʨʠʧʫʩʢ ʧʨʠʤʝʥʷʝʪʩʷ ʜʣʷ ʫʧʨʦʱʝʥʠʷ ʠ ʦʙʣʝʛʯʝʥʠʷ 

ʧʨʦʮʝʩʩʘ ʧʦʣʫʯʝʥʠʷ ʦʪʣʠʚʢʠ. ʂ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤ ʧʨʠʧʫʩʢʘʤ ʦʪʥʦʩʷʪʩʷ 

ʣʠʪʝʡʥʳʝ ʬʦʨʤʦʚʦʯʥʳʝ ʫʢʣʦʥʳ, ʥʘʧʫʩʢʠ, ʧʨʠʣʠʚʳ, ʨʝʙʨʘ, ʛʘʣʪʝʣʠ. 

ʌʦʨʤʦʚʦʯʥʳʝ ʫʢʣʦʥʳ ʥʘ ʤʦʜʝʣʠ ʥʝʦʙʭʦʜʠʤʳ ʜʣʷ ʝʸ ʠʟʚʣʝʯʝʥʠʷ ʙʝʟ 

ʨʘʟʨʫʰʝʥʠʷ ʬʦʨʤʳ, ʜʣʷ ʩʚʦʙʦʜʥʦʛʦ ʫʜʘʣʝʥʠʷ ʠʟ ʩʪʝʨʞʥʝʚʦʛʦ ʷʱʠʢʘ. ɿʥʘʯʝʥʠʷ 

ʬʦʨʤʦʚʦʯʥʳʭ ʫʢʣʦʥʦʚ ʚʳʙʠʨʘʝʪʩʷ ʧʦ ɻʆʉʊ 3212 ʠ ʚʳʧʦʣʥʷʶʪʩʷ: ʥʘ 

ʦʙʨʘʙʘʪʳʚʘʝʤʳʭ ʧʦʚʝʨʭʥʦʩʪʷʭ, ʩʦʧʨʷʛʘʝʤʳʭ ʩ ʜʨʫʛʠʤʠ ʜʝʪʘʣʷʤʠ, 

ʧʨʠʙʘʚʣʷʝʪʩʷ ʢ ʧʨʠʧʫʩʢʫ ʥʘ ʤʝʭʘʥʠʯʝʩʢʠ ʦʙʨʘʙʦʪʢʫ; ʥʘ ʥʝʦʙʨʘʙʘʪʳʚʘʝʤʳʭ 

ʧʦʚʝʨʭʥʦʩʪʷʭ, ʢʦʪʦʨʳʝ ʥʝ ʩʦʧʨʷʛʘʶʪʩʷ ʩ ʜʨʫʛʠʤ ʜʝʪʘʣʷʤʠ, ʧʫʪʸʤ 

ʦʜʥʦʚʨʝʤʝʥʥʦʛʦ ʫʚʝʣʠʯʝʥʠʷ ʠʣʠ ʫʤʝʥʴʰʝʥʠʷ ʨʘʟʤʝʨʘ ʦʪʣʠʚʢʠ; ʥʘ 

ʥʝʦʙʨʘʙʘʪʳʚʘʝʤʳʭ ʧʦʚʝʨʭʥʦʩʪʷʭ, ʢʦʪʦʨʳʝ ʥʝ ʩʦʧʨʷʛʘʶʪʩʷ ʩ ʜʨʫʛʠʤʠ 

ʜʝʪʘʣʷʤʠ, ʧʫʪʸʤ ʫʤʝʥʴʰʝʥʠʷ, ʫʚʝʣʠʯʝʥʠʠ ʠʣʠ ʦʜʥʦʚʨʝʤʝʥʥʦʛʦ ʫʚʝʣʠʯʝʥʠʷ ʠ 

ʫʤʝʥʴʰʝʥʠʷ ʦʪʣʠʚʢʠ.  

ʇʦʚʝʨʭʥʦʩʪʠ ʦʪʣʠʚʦʢ, ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʳʝ ʧʣʦʩʢʦʩʪʠ ʨʘʟʲʸʤʘ ʬʦʨʤʳ, 

ʜʦʣʞʥʳ ʠʤʝʪʴ ʢʦʥʩʪʨʫʢʪʠʚʥʳʝ ʫʢʣʦʥʳ, ʯʪʦʙʳ ʦʙʝʩʧʝʯʠʪ ɹ ʩʚʦʙʦʜʥʦʝ 

ʠʟʚʣʝʯʝʥʠʝ ʤʦʜʝʣʝʡ. ɼʣʷ ʦʪʣʠʚʦʢ, ʧʦʣʫʯʘʝʤʳʭ ʚ ʧʝʩʯʘʥʳʭ ʬʦʨʤʘʭ, 

ʢʦʥʩʪʨʫʢʪʠʚʥʳʝ ʫʢʣʦʥʳ ʥʘʟʥʘʯʘʶʪ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʜʘʥʥʳʤʠ ʚ ʪʘʙʣʠʮʝ 2.2 ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʳʩʦʪʳ ʅ ʨʘʩʯʸʪʥʦʛʦ ʵʣʝʤʝʥʪʘ. 
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ʊʘʙʣʠʮʘ 2.2 ï ʌʦʨʤʦʚʦʯʥʳʝ ʫʢʣʦʥʳ ʥʘʨʫʞʥʳʭ ʧʦʚʝʨʭʥʦʩʪʝʡ ʤʦʜʝʣʝʡ ʠʣʠ 

ʩʪʝʨʞʥʝʚʳʭ ʷʱʠʢʦʚ ʧʦ ɻʆʉʊ 3212ï92  

ɺʳʩʦʪʘ ʨʘʩʯʸʪʥʦʛʦ ʵʣʝʤʝʥʪʘ 

H, ʤʤ 

ʋʢʣʦʥʳ ʜʣʷ ʤʦʜʝʣʝʡ (ʥʝ ʙʦʣʝʝ) 
ʚr ʧʣʘʚ-

ʣʝ̫ʤʳʭ 

ʦʙʦʣʦʯ- 

ʢʦʚʳʭ 
ʤʝʪʘʣʣʠʯʝ-

ʩʢʠʭ 

ʜʝʨʝʚʷʥ-

ʥʳʭ 

ɼʦ 50 00 20ô 00 45ô 10 30ô 30 00 

50ï200 00 10ô 00 30ô 00 45ô 10 00 

200ï300 - 00 20ô 00 30ô 00 30ô 

300ï800 - - 00 20ô 00 30ô 

 

ʋʢʣʦʥʳ ʤʝʩʪʥʳʭ ʥʝʚʳʩʦʢʠʭ ʫʪʦʣʱʝʥʠʡ, ʪ. ʝ. ʙʦʙʳʰʝʢ, ʧʣʘʪʠʢʦʚ, 

ʧʣʘʰʝʢ ʧʨʠʥʠʤʘʶʪ 300 õ 500. ʋʢʣʦʥ ʚʥʫʪʨʝʥʥʠʭ ʧʦʚʝʨʭʥʦʩʪʝʡ ʦʪʣʠʚʦʢ ʦʙʳʯʥʦ 

ʧʨʠʥʠʤʘʶʪ ʥʝ ʤʝʥʴʰʝ 1/20. ʋʢʣʦʥʳ ʜʣʷ ʨʝʙʝʨ ʞʸʩʪʢʦʩʪʠ ʧʨʠʥʠʤʘʶʪʩʷ 

ʨʘʚʥʳʤʠ 50 õ 80. 

ʅʘʧʫʩʢ ʩʣʫʞʠʪ ʜʣʷ ʫʧʨʦʱʝʥʠʷ ʠʟʛʦʪʦʚʣʝʥʠʷ ʦʪʣʠʚʢʠ ʠ ʥʘʟʥʘʯʘʝʪʩʷ 

ʚʟʘʤʝʥ ʵʣʝʤʝʥʪʦʚ, ʢʦʪʦʨʳʝ ʥʝ ʚʳʧʦʣʥʷʶʪʩʷ ʧʨʠ ʣʠʪʴʝ: ʦʪʚʝʨʩʪʠʷ ʜʦ 20 ʤʤ, 

ʧʘʟʳ, ʢʘʥʘʚʢʠ, ʫʛʣʫʙʣʝʥʠʷ, ʨʝʟʴʙʳ ʠ ʪ. ʜ. ʅʘ ʯʝʨʪʝʞʝ ʥʘʣʠʯʠʝ ʥʘʧʫʩʢʘ 

ʠʟʦʙʨʘʞʘʝʪʩʷ ʧʝʨʝʯʸʨʢʠʚʘʥʠʝʤ ʜʚʫʤʷ ʩʧʣʦʰʥʳʤʠ ʪʦʥʢʠʤʠ ʣʠʥʠʷʤʠ ʪʝʭ 

ʵʣʝʤʝʥʪʦʚ, ʢʦʪʦʨʳʝ ʪʨʫʜʥʦ ʚʳʧʦʣʥʠʪʴ ʚ ʧʨʦʮʝʩʩʝ ʚʳʧʦʣʥʝʥʠʷ ʦʪʣʠʚʢʠ 

(ʨʠʩʫʥʦʢ 2.3).  

 
ʈʠʩʫʥʦʢ 2.3 ï ʀʟʦʙʨʘʞʝʥʠʝ ʧʨʠʧʫʩʢʦʚ ʥʘ ʤʝʭʘʥʠʯʝʩʢʫʶ ʦʙʨʘʙʦʪʢʫ 

 

ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʧʨʠʧʫʩʢ ʫʢʘʟʳʚʘʝʪʩʷ ʮʠʬʨʦʡ ʩʦ ʟʥʘʢʦʤ ʧʣʶʩ ç+è ʠʣʠ 

ç-è ʠ ʙʫʢʚʦʡ ʊ ʠ ʧʨʦʩʪʘʚʣʷʝʪʩʷ ʥʘ ʨʘʟʤʝʨʥʦʡ ʣʠʥʠʠ ʠʣʠ ʥʘ ʚʳʥʦʩʢʝ (ʨʠʩʫʥʦʢ 

2.4). 
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ʈʠʩʫʥʦʢ 2.4 ï ʀʟʦʙʨʘʞʝʥʠʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʠʧʫʩʢʘ ʠ ʥʘʧʫʩʢʘ 

 

 
 

ʈʠʩʫʥʦʢ 2.5 ï ʃʠʪrʝ ʦʪʚʝʨʩʪʠʷ ʥʝʙʦʣʴʰʦʛʦ ʜʠʘʤʝʪʨʘ: 

ʘ ï ʩ ʦʪʙʫʨʪʦʚʢʦʡ; ʙ ï ʙʝʟ ʦʪʙʫʨʪʦʚʢʠ; ʚ ï ʩ 2-ʭ ʩʪʦʨʦʥʥʝʡ ʦʪʙʫʨʪʦʚʢʦʡ 

1 ï ʦʪʣʠʚʢʘ; 2 ï ʣʠʪʘʷ ʬʦʨʤʘ; 3 ï ʩʪʝʨʞʝʥʴ 

ʈʘʜʠʫʩʳ ʛʘʣʪʝʣʝʡ, ʚʥʫʪʨʝʥʥʠʭ ʩʢʨʫʛʣʝʥʠʡ, ʧʨʠ ʩʦʧʨʷʞʝʥʠʠ ʩʪʝʥʦʢ 

ʦʪʣʠʚʢʠ (ʨʠʩʫʥʦʢ  2.6) ʨʘʩʩʯʠʪʳʚʘʶʪʩʷ ʧʦ ʬʦʨʤʫʣʝ: 

                                              R = 
A + B

4
,                                              (2.1) 

ʛʜʝ ɸ ʠ ɺ ï ʪʦʣʱʠʥʳ ʩʦʧʨʷʛʘʝʤʳʭ ʩʪʝʥʦʢ ʦʪʣʠʚʢʠ, ʤʤ. 

 

 
ʈʠʩʫʥʦʢ 2.6 ï ʈʘʜʠʫʩʳ ʛʘʣʪʝʣʝʡ, ʚʥʫʪʨʝʥʥʠʭ ʩʢʨʫʛʣʝʥʠʡ, ʧʨʠ ʩʦʧʨʷʞʝʥʠʠ 

ʩʪʝʥʦʢ ʦʪʣʠʚʢʠ: ɸ ʠ ɺ ï ʪʦʣʱʠʥʘ ʩʦʧʨʷʛʘʝʤʳʭ ʩʪʝʥʦʢ; R ï ʨʘʜʠʫʩ 

 

 



18 

 

2.2.4 ʊʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʧʨʦʨʘʙʦʪʢʘ ʯʝʨʪʝʞʘ ʜʝʪʘʣʠ 

ʉʣʝʜʫʶʱʠʤ ʵʪʘʧʦʤ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ 

ʠʟʛʦʪʦʚʣʝʥʠʷ ʜʝʪʘʣʠ ʷʚʣʷʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʯʝʨʪʝʞʘ ʟʘʛʦʪʦʚʢʠ ï ʦʪʣʠʚʢʠ. ʇʦ 

ɻʆʉʊ 3.1125-88 çɽʜʠʥʘʷ ʩʠʩʪʝʤʘ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ. ʇʨʘʚʠʣʘ 

ʛʨʘʬʠʯʝʩʢʦʛʦ ʚʳʧʦʣʥʝʥʠʷ ʵʣʝʤʝʥʪʦʚ ʣʠʪʝʡʥʳʭ ʬʦʨʤ ʠ ʦʪʣʠʚʦʢè ʯʝʨʪʸʞ 

ʦʪʣʠʚʢʠ ʩ ʪʝʭʥʠʯʝʩʢʠʤʠ ʪʨʝʙʦʚʘʥʠʷʤʠ ʜʦʣʞʝʥ ʩʦʜʝʨʞʘʪʴ ʚʩʝ ʜʘʥʥʳʝ, 

ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʠʟʛʦʪʦʚʣʝʥʠʷ, ʢʦʥʪʨʦʣʷ ʠ ʧʨʠʸʤʢʠ ʦʪʣʠʚʢʠ, ʚʳʧʦʣʥʷʝʪʩʷ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʨʝʙʦʚʘʥʠʷʤʠ ʩʪʘʥʜʘʨʪʦʚ ɽʉʂɼ. 

ʇʨʠ ʚʳʯʝʨʯʠʚʘʥʠʠ ʦʪʣʠʚʢʠ ʫʯʠʪʳʚʘʶʪ ʚʝʣʠʯʠʥʫ ʚʩʝʭ ʧʨʠʧʫʩʢʦʚ. 

ɺʥʫʪʨʝʥʥʠʡ ʢʦʥʪʫʨ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʢʦʥʪʫʨʫ ʛʦʪʦʚʦʡ ʜʝʪʘʣʠ, ʚʢʣʶʯʘʷ 

ʦʪʚʝʨʩʪʠʷ, ʚʧʘʜʠʥʳ, ʚʳʪʦʯʢʠ, ʥʝ ʚʳʧʦʣʥʷʝʤʳʝ ʤʝʪʦʜʦʤ ʣʠʪʴʷ, ʚʳʯʝʨʯʠʚʘʶʪʩʷ 

ʩʧʣʦʰʥʦʡ ʪʦʥʢʦʡ ʣʠʥʠʝʡ (ʨʠʩʫʥʢʠ 2.7, 2.8). ʅʘ ʯʝʨʪʝʞʝ ʫʢʘʟʳʚʘʶʪʩʷ ʟʥʘʯʝʥʠʷ 

ʨʘʟʤʝʨʦʚ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʠʧʫʩʢʦʚ ʥʘ ʤʝʭʘʥʠʯʝʩʢʫʶ ʦʙʨʘʙʦʪʢʫ, ʣʠʪʝʡʥʳʝ 

ʫʢʣʦʥʳ. 

 
ʈʠʩʫʥʦʢ 2.7 ï ʊʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʧʨʦʨʘʙʦʪʢʘ ʯʝʨʪʝʞʘ ʤʦʜʝʣʠ 

 
 

ʈʠʩʫʥʦʢ 2.8 ï ʊʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʧʨʦʨʘʙʦʪʢʘ ʯʝʨʪʝʞʘ ʢʦʨʧʫʩʘ  

 

ɺʥʝʰʥʠʝ ʦʙʚʦʜʳ ʠ ʬʦʨʤʘ ʚʥʫʪʨʝʥʥʠʭ ʧʦʣʦʩʪʝʡ ʤʘʢʩʠʤʘʣʴʥʦ 

ʫʧʨʦʱʘʶʪʩʷ, ʘ ʩʣʦʞʥʳʝ ʢʦʥʩʪʨʫʢʮʠʠ ʧʦ ʚʦʟʤʦʞʥʦʩʪʠ ʜʝʣʷʪʩʷ ʥʘ ʧʨʦʩʪʳʝ 

ʵʣʝʤʝʥʪʳ ʩ ʧʦʩʣʝʜʫʶʱʝʡ ʩʙʦʨʢʦʡ ʙʦʣʪʦʚʳʤʠ ʠʣʠ ʠʥʳʤʠ ʩʦʝʜʠʥʝʥʠʷʤʠ.  
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ɺʥʫʪʨʝʥʥʠʡ ʢʦʥʪʫʨ ʦʙʨʘʙʘʪʳʚʘʝʤʳʭ ʧʦʚʝʨʭʥʦʩʪʝʡ, ʦʪʚʝʨʩʪʠʡ, ʚʳʪʦʯʝʢ 

ʪ. ʧ., ʥʝ ʚʳʧʦʣʥʷʝʤʳʭ ʧʨʠ ʣʠʪʴʝ ʚ ʧʝʩʯʘʥʳʝ ʬʦʨʤʳ, ʚʳʯʝʨʯʠʚʘʶʪʩʷ ʩʧʣʦʰʥʦʡ 

ʪʦʥʢʦʡ ʣʠʥʠʝʡ. 

ʌʦʨʤʘ ʚʥʫʪʨʝʥʥʠʭ ʧʦʚʝʨʭʥʦʩʪʝʡ ʧʦʣʦʩʪʠ ʣʠʪʝʡʥʦʡ ʬʦʨʤʳ ʠ ʦʪʣʠʚʢʠ 

ʤʘʢʩʠʤʘʣʴʥʦ ʫʧʨʦʱʘʶʪʩʷ, ʠʥʦʛʜʘ ʟʘ ʩʯʸʪ ʫʪʦʣʱʝʥʠʷ ʩʪʝʥʦʢ. ʇʨʘʚʠʣʴʥʦ 

ʚʳʙʨʘʥʥʘʷ ʪʦʣʱʠʥʘ ʩʪʝʥʦʢ ʦʪʣʠʚʢʠ ʜʦʣʞʥʘ ʦʙʝʩʧʝʯʠʚʘʪʴ ʪʨʝʙʫʝʤʫʶ 

ʧʨʦʯʥʦʩʪʴ, ʞʸʩʪʢʦʩʪʴ, ʚʠʙʨʦʫʩʪʦʡʯʠʚʦʩʪʴ ʠ ʤʠʥʠʤʘʣʴʥʫʶ ʤʘʩʩʫ, ʚʳʩʦʢʠʡ 

ʢʦʵʬʬʠʮʠʝʥʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʘʪʝʨʠʘʣʘ. ʄʠʥʠʤʘʣʴʥʘʷ ʨʝʢʦʤʝʥʜʫʝʤʘʷ 

ʪʦʣʱʠʥʘ ʩʪʝʥʦʢ ʦʪʣʠʚʦʢ, ʩ ʫʯʝʪʦʤ ʬʦʨʤʳ, ʤʘʩʩʳ ʠ ʠʩʧʦʣʴʟʫʝʤʦʛʦ ʤʝʪʘʣʣʘ 

ʧʨʠʚʝʜʝʥʘ ʚ ʪʘʙʣʠʮʝ 2.3. 

 

ʊʘʙʣʠʮʘ 2.3 ï ʈʝʢʦʤʝʥʜʫʝʤʘʷ ʜʣʷ ʣʠʪʴʷ ʚ ʧʝʩʯʘʥʳʝ ʬʦʨʤʳ ʪʦʣʱʠʥʘ ʩʪʝʥʢʠ 

ʦʪʣʠʚʢʠ  
ʄʘʪʝʨʠʘʣ ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʦʪʣʠʚʢʠ ʊʦʣʱʠʥʘ ʩʪʝʥʢʠ, ʤʤ 

ʉʪʘʣʴ ʫʛʣʝʨʦʜʠʩʪʘʷ ʄʝʣʢʠʝ (ʜʦ 2 ʢʛ) 8 

ʉʨʝʜʥʠʝ (ʦʪ 2 ʢʛ ʜʦ 50 ʢʛ) 12 

ʂʨʫʧʥʳʝ (ʙʦʣʝʝ 50 ʢʛ) 20 

ʉʪʘʣʴ ʥʠʟʢʦʣʝʛʠʨʦʚʘʥʥʘʷ  ʅʘ 20 õ 40 % ʙʦʣʴʰʝ, ʯʝʤ ʜʣʷ ʦʪʣʠʚʦʢ  

ʠʟ ʫʛʣʝʨʦʜʠʩʪʦʡ ʩʪʘʣʠ 

ʏʫʛʫʥ ʩʝʨʳʡ  ʄʝʣʢʠʝ  3 - 4 

ʉʨʝʜʥʠʝ  6 - 8 

ʂʨʫʧʥʳʝ  10 - 20 

ʏʫʛʫʥ ʚʳʩʦʢʦʧʨʦʯʥʳʡ  ʅʘ 15 õ 240 % ʙʦʣʴʰʝ, ʯʝʤ ʜʣʷ ʦʪʣʠʚʦʢ  

ʠʟ ʩʝʨʦʛʦ ʯʫʛʫʥʘ 

ʏʫʛʫʥ ʢʦʚʢʠʡ  ʈʘʟʤʝʨʳ ʧʣʦʱʘʜʠ ʩʪʝʥʢʠ, ʤʤ 

50 ʭ 50 2,5 õ 3,5 

200 ʭ 200 3,5 õ 5,5 

500 ʭ 500 5,0 õ 7,0 

ɹʨʦʥʟʳ ʦʣʦʚʷʥʠʩʪʳʝ ʅʘʠʙʦʣʴʰʘʷ ʧʨʦʪʷʞʸʥʥʦʩʪʴ 

ʩʪʝʥʢʠ, ʤʤ 

 

50 õ 100 3 

100 õ 200 6 

200 õ 600 8 

ɹʨʦʥʟʳ ʠ ʣʘʪʫʥʠ ʄʝʣʢʠʝ ʜʦ 6 

ʉʨʝʜʥʠʝ ʜʦ 8 

ʂʨʝʤʥʠʩʪʳʝ ʙʨʦʥʟʳ - ʜʦ 4 

ɸʣʶʤʠʥʠʝʚʳʝ ʙʨʦʥʟʳ ʅʘʠʙʦʣʴʰʘʷ ʧʨʦʪʷʞʸʥʥʦʩʪʴ 

ʩʪʝʥʢʠ, ʤʤ 

 

ʜʦ 200 3 õ 5 

200 - 800 5 õ 8 

ʄʘʛʥʠʝʚʳʝ ʩʧʣʘʚʳ ʅʘʠʙʦʣʴʰʘʷ ʧʨʦʪʷʞʸʥʥʦʩʪʴ 

ʩʪʝʥʢʠ, ʤʤ 

 

ʄʝʣʢʠʝ 4 

ʉʨʝʜʥʠʝ (ʧʨʦʪʷʞʸʥʥʦʩʪʴ 

ʩʪʝʥʢʠ  ʜʦ 400 ʤʤ) 

6 

ʎʠʥʢʦʚʳʡ ʩʧʣʘʚ - ʜʦ 3 
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2.2.5 ʈʘʩʯʸʪ ʣʠʪʥʠʢʦʚʦʡ ʩʠʩʪʝʤʳ 

ɼʣʷ ʧʨʘʚʠʣʴʥʦʡ ʨʘʙʦʪʳ ʣʠʪʥʠʢʦʚʦʡ ʩʠʩʪʝʤʳ ʜʣʷ ʦʪʣʠʚʦʢ ʠʟ ʯʫʛʫʥʘ 

ʥʘʭʦʜʷʪ ʠʟ ʩʦʦʪʥʦʰʝʥʠʷ ʧʣʦʱʘʜʝʡ ʩʝʯʝʥʠʡ: 

                              Fʇʀʊ   :  Fʐʃɸʂ :  Fʉʊ  =  1,0 : 1,1 : 1,5,          (2.2) 

ʛʜʝ Fʇʀʊ ï ʧʣʦʱʘʜʴ ʩʝʯʝʥʠʷ ʧʠʪʘʪʝʣʷ; Fʐʃɸʂ ï ʧʣʦʱʘʜʴ ʩʝʯʝʥʠʷ 

ʰʣʘʢʦʫʣʦʚʠʪʝʣʷ; Fʉʊ ï ʧʣʦʱʘʜʴ ʩʝʯʝʥʠʷ ʩʪʦʷʢʘ ʚ ʦʩʥʦʚʘʥʠʠ ʢʦʥʫʩʘ. 

ɺ ʪʘʙʣʠʮʝ 2.4 ʧʨʠʚʝʜʝʥʳ ʟʥʘʯʝʥʠʷ ʧʣʦʱʘʜʠ ʧʦʧʝʨʝʯʥʦʛʦ ʩʝʯʝʥʠʷ 

ʧʠʪʘʪʝʣʝʡ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʤʘʩʩʳ ʦʪʣʠʚʢʠ ʠ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦʡ ʪʦʣʱʠʥʳ ʝʸ 

ʩʪʝʥʢʠ. 

 

ʊʘʙʣʠʮʘ 2.4 ï ɿʘʚʠʩʠʤʦʩʪʴ ʧʣʦʱʘʜʠ ʧʠʪʘʪʝʣʝʡ ʦʪ ʤʘʩʩʳ ʠ ʪʦʣʱʠʥʳ ʦʪʣʠʚʢʠ 

ʠʟ ʩʝʨʦʛʦ ʯʫʛʫʥʘ (ʧʨʠ ʜʝʡʩʪʚʠʪʝʣʴʥʦʡ ʚʳʩʦʪʝ ʩʪʦʷʢʘ ʜʦ 150 ʤʤ) 
ʇʨʠʤʝʨʥʘʷ 

ʤʘʩʩʘ 

ʦʪʣʠʚʢʠ, 

ʢʛ 

ʇʨʝʦʙʣʘʜʘʶʱʘʷ ʪʦʣʱʠʥʘ ʩʪʘʥʢʠ ʦʪʣʠʚʢʠ  

ɼʦ 15 15ï18 18ï20 20ï25 25ï35 35ï45 

ʆʙʱʘʷ ʧʣʦʱʘʜʴ ʧʦʧʝʨʝʯʥʦʛʦ ʩʝʯʝʥʠʷ ʦʪʣʠʚʢʠ, ʤʤ 

ʜʦ 0,5 0,5 0,4 0,4 0,4 0,4 0,4 

0,5ï1,0 0,8 0,8 0,7 0,7 0,7 0,5 

1,0ï3,0 1,6 1,6 1,4 1,3 1,3 1,2 

3,0ï5,0 2,2 2,1 2,1 2,0 1,8 1,7 

5,0ï7,0 2,9 2,6 2,6 2,3 2,2 2,1 

7,0ï9,0 3,3 3,1 3,0 2,7 2,6 2,5 

9,0ï10,0 3,5 3,4 3,3 3,0 2,9 2,7 

10,0ï15,0 4,7 4,4 4,2 3,9 3,6 3,5 

15,0ï20,0 5,6 5,3  5,1 4,8 4,4 4,3 

 

ɿʥʘʷ ʧʣʦʱʘʜʴ ʩʝʯʝʥʠʷ ʧʠʪʘʪʝʣʝʡ ʠʣʠ ʧʠʪʘʪʝʣʷ Fʇʀʊ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʧʦʣʦʞʝʥʠʷ ʦʪʣʠʚʢʠ ʚ ʬʦʨʤʝ, ʠʟ ʩʦʦʪʥʦʰʝʥʠʷ 2.2 ʥʝʦʙʭʦʜʠʤʦ ʦʧʨʝʜʝʣʠʪʴ 

ʧʣʦʱʘʜʴ ʩʝʯʝʥʠʷ ʰʣʘʢʦʫʣʦʚʠʪʝʣʷ Fʐʃɸʂ  ʠ ʧʣʦʱʘʜʴ ʩʝʯʝʥʠʷ ʩʪʦʷʢʘ  Fʉʊ  ʚ 

ʤʝʩʪʝ ʝʛʦ ʩʦʝʜʠʥʝʥʠʷ ʩ ʰʣʘʢʦʫʣʦʚʠʪʝʣʝʤ. ʈʘʩʧʦʣʘʛʘʷ ʟʥʘʯʝʥʠʝʤ ʧʣʦʱʘʜʠ Fʉʊ, 

ʫʩʪʘʥʘʚʣʠʚʘʶʪ ʝʛʦ ʜʠʘʤʝʪʨ Dʉʊ, ʨʘʚʥʳʡ ʚʝʨʭʥʝʤʫ ʦʩʥʦʚʘʥʠʶ ʰʣʘʢʦʫʣʦʚʠʪʝʣʷ 

Bʐʂɸʂ.ɺɽʈʍ: 

                                         Dʉʊ = Bʐʂɸʂ.ɺɽʈʍ                              (2.3) 

 

ʊʘʢ ʢʘʢ ʧʦʧʝʨʝʯʥʦʝ ʩʝʯʝʥʠʝ ʰʣʘʢʦʫʣʦʚʠʪʝʣʝʡ ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʦ ʠʤʝʶʪ 

ʪʨʘʧʝʮʝʠʜʘʣʴʥʫʶ ʬʦʨʤʫ, ʪʦ ʥʠʞʥʝʝ ʦʩʥʦʚʘʥʠʝ ʨʘʚʥʦ: 

                                  Bʐʂɸʂ.ʅʀɾʅ. = 1,25 Bʐʂɸʂ.ɺɽʈʍ                 (2.4) 

ɺʳʩʦʪʘ ʰʣʘʢʦʫʣʦʚʠʪʝʣʷ Hʐʂɸʂ.  ʦʧʨʝʜʝʣʷʝʪʩʷ ʠʟ ʩʦʦʪʥʦʰʝʥʠʷ: 

                               Hʐʂɸʂ.= 
2 Fʐʃɸʂ.

 Bʐʂɸʂ.ɺɽʈʍ + Bʐʂɸʂ.ʅʀɾʅ.
              (2.5) 

 

ʇʦʧʝʨʝʯʥʦʝ ʩʝʯʝʥʠʝ ʧʠʪʘʪʝʣʝʡ ʤʦʞʝʪ ʠʤʝʪʴ ʢʘʢ ʧʨʷʤʦʫʛʦʣʴʥʫʶ, ʪʘʢ ʠ 

ʪʨʘʧʝʮʝʠʜʘʣʴʥʫʶ ʬʦʨʤʫ. ɺʳʩʦʪʘ ʧʠʪʘʪʝʣʷ ʥʝ ʜʦʣʞʥʘ ʧʨʝʚʳʰʘʪʴ ʪʦʣʱʠʥʫ 

ʦʪʣʠʚʢʠ ʚ ʤʝʩʪʝ ʧʦʜʚʦʜʘ ʤʝʪʘʣʣʘ ʚ ʧʦʣʦʩʪʴ ʧʦʜ ʦʪʣʠʚʢʫ. 

                                    Bʇʀʊ.ɺɽʈʍ.  = Bʐʣɸʂ..ʅʀɾʅ,.                         (2.6) 

ʛʜʝ Bʇʀʊ.ɺɽʈʍ. ï ʩʪʦʨʦʥʘ ʩʝʯʝʥʠʷ ʧʠʪʘʪʝʣʷ. 
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ʉʪʦʷʢ ʠʤʝʝʪ ʬʦʨʤʫ ʢʦʥʫʩʘ, ʙʦʣʴʰʠʡ ʜʠʘʤʝʪʨ ʢʦʪʦʨʦʛʦ ʟʘʢʘʥʯʠʚʘʝʪʩʷ 

ʣʠʪʥʠʢʦʚʦʡ ʯʘʰʝʡ (ʚʦʨʦʥʢʦʡ), ʨʘʟʤʝʨʳ ʢʦʪʦʨʦʡ ʦʧʨʝʜʝʣʷʶʪʩʷ ʢʦʥʩʪʨʫʢʪʠʚʥʦ 

ʠʣʠ ʧʦ ʩʧʨʘʚʦʯʥʠʢʫ.  

ʃʠʪʥʠʢʦʚʳʝ ʩʠʩʪʝʤʳ ʩ ʨʘʟʣʠʯʥʳʤʠ ʧʦʜʚʦʜʘʤʠ ʤʝʪʘʣʣʘ ʚ ʧʦʣʦʩʪʴ ʧʦʜ 

ʦʪʣʠʚʢʫ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩʫʥʢʝ 2.9, ʛʜʝ ʅ ï ʚʳʩʦʪʘ ʩʪʦʷʢʘ ʦʪ ʚʝʨʭʥʝʛʦ 

ʫʨʦʚʥʷ ʤʝʪʘʣʣʘ ʚ ʬʦʨʤʝ ʜʦ ʫʨʦʚʥʷ ʧʦʜʚʦʜʘ ʝʛʦ ʚ ʧʦʣʦʪʴ ʧʦʜ ʦʪʣʠʚʢʫ,                

h ï ʚʳʩʦʪʘ ʦʪʣʠʚʢʠ ʥʘʜ ʫʨʦʚʥʝʤ ʧʦʜʚʦʜʘ ʤʝʪʘʣʣʘ ʚ ʧʦʣʦʩʪʴ ʧʦʜ ʦʪʣʠʚʢʫ,          

ʉ ï ʚʳʩʦʪʘ ʦʪʣʠʚʢʠ. ʅʘ ʯʝʨʪʝʞʝ ʧʝʩʯʘʥʦʡ ʣʠʪʥʠʢʦʚʦʡ ʬʦʨʤʳ ʣʠʪʥʠʢʦʚʦʡ 

ʩʠʩʪʝʤʳ ʠʟʦʙʨʘʞʘʶʪ ʩʧʣʦʰʥʦʡ ʪʦʥʢʦʡ ʣʠʥʠʝʡ.

ʈʠʩʫʥʦʢ 2.9 ï ʃʠʪʥʠʢʦʚʳʝ ʩʠʩʪʝʤʳ ʩ ʚʝʨʭʥʠʤ, ʙʦʢʦʚʳʤ ʠ  

ʥʠʞʥʠʤ ʧʦʜʚʦʜʦʤ ʤʝʪʘʣʣʘ 

 

ʈʘʟʤʝʨʳ ʵʣʝʤʝʥʪʦʚ ʣʠʪʥʠʢʦʚʦʡ ʩʠʩʪʝʤʳ ʥʘ ʯʝʨʪʝʞʝ ʧʨʦʩʪʘʚʣʷʶʪʩʷ ʚ 

ʩʝʯʝʥʠʷʭ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʵʣʝʤʝʥʪʦʚ ʣʠʪʥʠʢʦʚʦʡ ʩʠʩʪʝʤʳ. ɼʦʧʫʩʢʘʝʪʩʷ 

ʫʢʘʟʳʚʘʪʴ ʧʣʦʱʘʜʴ ʩʝʯʝʥʠʡ (ʨʠʩʫʥʦʢ 2.10). 
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ʈʠʩʫʥʦʢ 2.10 ï ʃʠʪʥʠʢʦʚʘʷ ʩʠʩʪʝʤʘ: 

1 ï ʩʪʦʷʢ; 2 ï ʰʣʘʢʦʫʣʦʚʠʪʝʣʴ; 

3 ï ʧʠʪʘʪʝʣʠ; 4 ï ʦʪʣʠʚʢʠ; 5 ï ʣʠʪʥʠʢʦʚʘʷ ʚʦʨʦʥʢʘ; 6 ï ʣʠʪʥʠʢʦʚʘʷ ʯʘʰʘ 

 

2.2.6 ɺʳʙʦʨ ʢʦʣʠʯʝʩʪʚʘ ʩʪʝʨʞʥʝʡ ʣʠʪʝʡʥʦʡ ʬʦʨʤʳ ʠ ʥʘʟʥʘʯʝʥʠʝ ʥʘ 

ʥʠʭ ʨʘʟʤʝʨʦʚ 

ʉʪʝʨʞʥʷʤʠ ʥʘʟʳʚʘʶʪʩʷ ʵʣʝʤʝʥʪʳ ʣʠʪʝʡʥʦʡ ʬʦʨʤʳ, ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ 

ʦʙʨʘʟʦʚʘʥʠʷ ʦʪʚʝʨʩʪʠʡ, ʧʦʣʦʩʪʝʡ, ʩʣʦʞʥʳʭ ʚʝʨʭʥʠʭ ʦʯʝʨʪʘʥʠʡ ʦʪʣʠʚʦʢ. 

ʄʝʩʪʘ ʢʨʝʧʣʝʥʠʷ ʩʪʝʨʞʥʷ ʚ ʣʠʪʝʡʥʦʡ ʬʦʨʤʝ ʥʘʟʳʚʘʶʪʩʷ ʟʥʘʢʘʤʠ. ɼʣʷ 

ʦʙʝʩʧʝʯʝʥʠʷ ʦʧʨʝʜʝʣʸʥʥʦʛʦ, ʥʘʜʸʞʥʦʛʦ ʠ ʫʩʪʦʡʯʠʚʦʛʦ ʧʦʣʦʞʝʥʠʷ ʩʪʝʨʞʥʷ ʚ 

ʬʦʨʤʝ, ʧʨʝʜʫʩʤʦʪʨʝʥʳ ʬʠʢʩʘʪʦʨʳ (ʨʠʩʫʥʦʢ 2.11).  

 

ʊʘʙʣʠʮʘ 2.5 ï ɿʥʘʯʝʥʠʝ ʜʣʠʥʳ ʛʦʨʠʟʦʥʪʘʣʴʥʳʭ ʟʥʘʢʦʚ ʜʣʷ ʩʳʨʳʭ ʬʦʨʤ 

 
ʘ +ʚ

2
  (ʠʣʠ D), ʤʤ 

ɼʣʠʥʘ ʟʥʘʢʘ l, ʥʝ ʙʦʣʝʝ 

ʇʨʠ ʜʣʠʥʝ ʩʪʝʨʞʥʷ L, ʤʤ 

¢ 50 50ï80 80ï120 120ï180 180ï250 

¢ 30 20 ʤʤ 25ʤʤʤ 30 ʤʤ 35 ʤʤ - 

30 - 50 - - - - 45 ʤʤ 

50 - 80 - - - 40 ʤʤ 50 ʤʤ 

80 - 120 - - 35 ʤʤ 45 ʤʤ 55 ʤʤ 
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ʈʠʩʫʥʦʢ 2.11 ï ʉʪʝʨʞʥʝʚʳʝ ʬʠʢʩʘʪʦʨʳ:  

ɸ ï ʢʦʣʴʮʝʚʦʡ ʬʠʢʩʘʪʦʨ, ʧʨʝʜʦʪʚʨʘʱʘʶʱʠʡ ʧʝʨʝʤʝʱʝʥʠʝ ʩʪʝʨʞʥʷ ʚ ʦʩʝʚʦʤ 
ʥʘʧʨʘʚʣʝʥʠʠ; ɹ ï ʬʠʢʩʘʪʦʨ ʩ ʦʜʥʠʤ ʩʨʝʟʦʤ, ʧʨʝʜʦʪʚʨʘʱʘʶʱʠʡ ʚʨʘʱʝʥʠʝ 
ʩʪʝʨʞʥʷ, ʠ ʝʛʦ ʧʝʨʝʤʝʱʝʥʠʝ ʚ ʦʩʝʚʦʤ ʥʘʧʨʘʚʣʝʥʠʠ; 1 ï ʩʪʝʨʞʝʥʴ; 2 ï ʬʦʨʤʘ 

 

ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʢʦʥʩʪʨʫʢʮʠʠ ʦʪʣʠʚʢʠ ʵʣʝʤʝʥʪʳ ʩʪʝʨʞʥʝʚʳʭ ʟʥʘʢʦʚ ʠ 

ʠʭ ʨʘʟʤʝʨʳ ʨʝʛʣʘʤʝʥʪʠʨʫʶʪʩʷ ɻʦʩʪʘʤʠ (ʪʘʙʣʠʮʳ 2.4, 2.5, ʨʠʩʫʥʢʠ 2.12, 2.13).  

 
ʈʠʩʫʥʦʢ 2.12 ï ɻʦʨʠʟʦʥʪʘʣʴʥʳʝ ʟʥʘʢʠ 

 

ɿʥʘʯʝʥʠʷ ʚʳʩʦʪʳ ʚʝʨʪʠʢʘʣʴʥʳʭ ʟʥʘʢʦʚ ʜʣʷ ʩʳʨʳʭ ʬʦʨʤ ʧʨʠʚʝʜʝʥʳ ʚ 

ʪʘʙʣʠʮʝ 2.6. 

ʊʘʙʣʠʮʘ 2.6 ï ɺʳʩʦʪʘ ʚʝʨʪʠʢʘʣʴʥʳʭ ʟʥʘʢʦʚ ʜʣʷ ʩʳʨʳʭ ʬʦʨʤ 
ʘ +ʚ

2
  (ʠʣʠ D), 

ʤʤ 

ɺʳʩʦʪʘ ʟʥʘʢʘ h, ʤʤ 

ʧʨʠ ʜʣʠʥʝ ʩʪʝʨʞʥʷ  L, ʤʤ 

¢ 50 50ï80 80ï120 120ï180 

¢ 30 20 ʤʤ 30 ʤʤ - -  

30ï50 - 35 ʤʤ 50 60 

50ï80 25 ʤʤ - 40 50 

80ï120  - - - 
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ʈʠʩʫʥʦʢ 2.13 ï ɺʝʨʪʠʢʘʣʴʥʳʝ ʟʥʘʢʠ  

 

ɺʳʩʦʪʫ ʚʝʨʭʥʠʭ ʚʝʨʪʠʢʘʣʴʥʳʭ ʟʥʘʢʦʚ h1 ʧʨʠʥʠʤʘʶʪ ʥʝ ʙʦʣʝʝ ʧʦʣʦʚʠʥʳ 

ʦʪ ʚʳʩʦʪʳ h. 

ʇʦ ɻʦʩʪʘʤ ʦʧʨʝʜʝʣʷʝʪʩʷ ʟʘʟʦʨʳ ʤʝʞʜʫ ʟʥʘʢʘʤʠ ʣʠʪʝʡʥʦʡ ʬʦʨʤʳ ʠ 

ʟʥʘʢʘʤʠ ʩʪʝʨʞʥʝʡ (ʪʘʙʣʠʮʘ 2.7). 

 

ʊʘʙʣʠʮʘ 2.7 ï ʈʘʟʤʝʨʳ ʟʘʟʦʨʦʚ ʤʝʞʜʫ ʟʥʘʢʘʤʠ ʬʦʨʤʳ ʠ ʩʪʝʨʞʥʷ 
ɼʣʠʥʘ ʟʥʘʢʘ 

l ʠʣʠ ʚʳʩʦʪʘ 

h (h1), ʤʤ 

ɿʘʟʦʨ S1, ʤʤ 

ʧʨʠ ʜʣʠʥʝ ʩʪʝʨʞʥʷ  L, ʤʤ 
¢ 50 50ï80 80ï120 120ï180 180ï250 

¢ 30 0,8 0,9 1,1 1,2 1,4 

30ï50 1,2 1,3 1,5 1,6 1,8 

50ï80 - 1,4 - 1,7 1,9 

80ï120 1,3 1,5 1,6 1,8 2,0 

 ɿʘʟʦʨ S2, ʤʤ 

1,2 1,5 1,7 2,0 2,3 

 

ʂ ʩʪʝʨʞʥʝʚʳʤ ʩʤʝʩʷʤ ʧʨʝʜʲʷʚʣʷʶʪ ʙʦʣʝʝ ʞʸʩʪʢʠʝ ʪʨʝʙʦʚʘʥʠʷ ʧʦ 

ʪʚʝʨʜʦʩʪʠ, ʦʛʥʝʫʧʦʨʥʦʩʪʠ, ʧʣʘʩʪʠʯʥʦʩʪʠ, ʥʠʟʢʦʡ ʛʠʛʨʦʩʢʦʧʠʯʥʦʩʪʠ, ʭʦʨʦʰʝʡ 

ʚʳʙʠʚʘʝʤʦʩʪʠ, ʚʳʩʦʢʦʡ ʛʘʟʦʧʨʦʥʠʮʘʝʤʦʩʪʠ, ʯʝʤ ʢ ʬʦʨʤʦʚʦʯʥʳʤ ʩʤʝʩʷʤ, ʪʘʢ 

ʢʘʢ ʧʨʠ ʟʘʣʠʚʢʝ ʩʪʝʨʞʥʠ ʦʢʨʫʞʝʥʳ ʩʦ ʚʩʝʭ ʩʪʦʨʦʥ ʨʘʩʧʣʘʚʣʝʥʥʳʤ ʞʠʜʢʠʤ 

ʤʝʪʘʣʣʦʤ.  

ʈʘʟʣʠʯʘʶʪ ʩʪʝʨʞʥʝʚʳʝ ʩʤʝʩʠ, ʦʪʚʝʨʞʜʘʝʤʳʝ ʪʝʧʣʦʚʦʡ ʦʙʨʘʙʦʪʢʦʡ, 

ʥʘʧʨʠʤʝʨ, ʧʝʩʯʘʥʦ-ʤʘʩʣʷʥʳʝ (ʩʚʷʟʫʶʱʝʝ ï ʨʘʩʪʚʦʨ ʨʘʩʪʠʪʝʣʴʥʳʭ ʤʘʩʝʣ ʠ 

ʢʘʥʠʬʦʣʠ ʚ ʫʘʡʪ-ʩʧʠʨʠʪʝ) ʧʝʩʯʘʥʦ-ʛʣʠʥʠʩʪʳʝ ʠ ʧʝʩʯʘʥʦ-ʩʤʦʣʷʥʳʝ (ʩʚʷʟʫʶ-   

ʱʝʝ ï ʩʠʥʪʝʪʠʯʝʩʢʠʝ ʩʤʦʣ rʂʌ-90, ʆʌ-1, ʧʫʣʴʚʝʨʙʘʢʝʣʠʪ ʠ ʜʨ.) ʠ ʩʪʝʨʞʥʝʚʳʝ 

ʩʤʝʩʠ, ʥʝ ʪʨʝʙʫʶʱʠʝ ʪʝʧʣʦʚʦʡ ʦʙʨʘʙʦʪʢʠ, ï ʭʦʣʦʜʥʦʪʚʝʨʜʝʶʱʠʝ ʩʤʝʩʠ ʥʘ 

ʩʠʥʪʝʪʠʯʝʩʢʠʭ ʩʤʦʣʘʭ, ʚ ʢʦʪʦʨʳʭ ʚ ʢʘʯʝʩʪʚʝ ʩʚʷʟʫʶʱʠʭ ʠʩʧʦʣʴʟʫʶʪ 

ʢʘʨʙʘʤʠʜʥʳʝ, ʬʝʥʦʣʦʬʫʨʘʥʦʚʳʝ ʠ ʜʨʫʛʠʝ ʩʤʦʣʳ. 

ʉʪʝʨʞʥʠ ʠʟʛʦʪʘʚʣʠʚʘʶʪ ʚ ʩʪʝʨʞʥʝʚʳʭ ʷʱʠʢʘʭ (ʨʠʩʫʥʦʢ 2.14). ʇʨʠ ʵʪʦʤ 

ʚʳʧʦʣʥʷʶʪʩʷ ʪʘʢʠʝ ʦʧʝʨʘʮʠʠ ʢʘʢ: ʧʦʜʛʦʪʦʚʢʘ ʩʪʝʨʞʥʝʚʦʛʦ ʷʱʠʢʘ; ʟʘʧʦʣʥʝʥʠʝ 



25 

 

ʝʛʦ ʩʤʝʩʴʶ; ʫʜʘʣʝʥʠʝ ʠʟʣʠʰʢʦʚ ʩʤʝʩʪʠ; ʠʟʚʣʝʯʝʥʠʝ ʩʪʝʨʞʥʷ; ʦʪʜʝʣʢʘ ʩʪʝʨʞʥʷ, 

ʟʘʢʣʶʯʘʶʱʘʷʩʷ ʚ ʟʘʜʝʣʳʚʘʥʠʠ  ʥʝʧʣʦʪʥʦʩʪʝʡ, ʧʦʜʨʳʚʦʚ ʠ ʪ. ʜ. ʏʪʦʙʳ ʣʝʛʢʦ ʠ 

ʩʚʦʙʦʜʥʦ ʠʟʚʣʝʯʴ ʩʪʝʨʞʝʥʴ ʠʟ ʩʪʝʨʞʥʝʚʦʛʦ ʷʱʠʢʘ, ʥʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ 

ʧʦʚʝʨʭʥʦʩʪʷʭ ʧʨʝʜʫʩʤʘʪʨʠʚʘʶʪ ʬʦʨʤʦʚʦʯʥʳʭ ʫʢʣʦʥʳ. 

 
 

 

ʈʠʩʫʥʦʢ 2.14 ï ʉʪʝʨʞʥʝʚʦʡ ʷʱʠʢ:  

1 ï ʧʦʣʫʬʦʨʤʘ ʩʪʝʨʞʥʝʚʦʛʦ ʷʱʠʢʘ; 2 ï ʬʠʢʩʠʨʫʶʱʠʡ ʰʪʠʬʪ 

 

ʉʪʝʨʞʥʠ ʩʦ ʟʥʘʢʘʤʠ ʠ ʟʥʘʢʠ ʤʦʜʝʣʠ ʠʟʦʙʨʘʞʘʶʪ ʥʘ ʯʝʨʪʝʞʝ ʩʧʣʦʰʥʦʡ 

ʪʦʥʢʦʡ ʣʠʥʠʝʡ. ʉʪʝʨʞʥʠ ʠ ʟʥʘʢʠ ʠʟʦʙʨʘʞʘʶʪʩʷ ʥʘ ʤʠʥʠʤʘʣʴʥʦʤ ʢʦʣʠʯʝʩʪʚʝ 

ʩʝʯʝʥʠʡ ʠ ʨʘʟʨʝʟʦʚ, ʪʘʢ ʯʪʦʙʳ ʜʘʪʴ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦʙ ʠʭ ʢʦʥʪʫʨʝ, ʨʘʟʤʝʨʘʭ ʠ 

ʤʝʩʪʦʨʘʩʧʦʣʦʞʝʥʠʠ. ɺ ʨʘʟʨʝʟʝ ʩʪʝʨʞʥʠ ʰʪʨʠʭʫʶʪ ʪʦʣʴʢʦ ʫ ʢʦʥʪʫʨʥʳʭ ʣʠʪʠʡ, 

ʜʣʠʥʘ ʢʦʪʦʨʳʭ ʨʘʚʥʷʝʪʩʷ ʦʪ 3 ʜʦ 30 ʤʤ. 

 

2.2.7 ʈʘʟʨʘʙʦʪʢʘ ʤʦʜʝʣʠ ʩ ʮʝʣʴʶ ʦʙʨʘʟʦʚʘʥʠʷ ʧʦʣʦʩʪʠ ʧʦʜ ʦʪʣʠʚʢʫ  

ʄʦʜʝʣʴ ï ʧʨʠʩʧʦʩʦʙʣʝʥʠʝ, ʧʨʝʜʥʘʟʥʘʯʝʥʠʝ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʚ ʣʠʪʝʡʥʦʡ 

ʬʦʨʤʝ ʧʦʣʦʩʪʠ, ʢʦʥʬʠʛʫʨʘʮʠʷ ʢʦʪʦʨʦʡ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʟʘʛʦʪʦʚʢʠ. ʄʦʜʝʣʠ 

ʠʟʛʦʪʘʚʣʠʚʘʶʪʩʷ ʠʟ ʪʘʢʠʭ ʤʘʪʝʨʠʘʣʦʚ ʢʘʢ ʜʝʨʝʚʦ, ʤʝʪʘʣʣ, ʧʦʣʠʤʝʨʥʳʝ 

ʤʘʪʝʨʠʘʣʳ. ɼʣʷ ʝʜʠʥʠʯʥʦʛʦ ʠ ʤʝʣʢʦʩʝʨʠʡʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʮʝʣʝʩʦʦʙʨʘʟʥʦ 

ʠʟʛʦʪʘʚʣʠʚʘʪʴ ʤʦʜʝʣʠ ʠʟ ʜʝʨʝʚʘ ʠʣʠ ʧʣʘʩʪʤʘʩʩʳ. ɿʥʘʯʝʥʠʷ ʬʦʨʤʦʚʦʯʥʳʭ 

ʫʢʣʦʥʦʚ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʤʦʜʝʣʝʡ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 2.2. 

ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʦʩʦʙʝʥʥʦʩʪʝʡ ʢʦʥʬʠʛʫʨʘʮʠʠ ʜʝʪʘʣʠ ʠ, ʫʯʠʪʳʚʘʷ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʠʟʚʣʝʯʝʥʠʷ ʤʦʜʝʣʠ ʠʟ ʣʠʪʝʡʥʦʡ ʬʦʨʤʳ, ʤʦʜʝʣʴ ʤʦʞʝʪ 

ʥʝʨʘʟʲʸʤʥʦʡ (ʨʠʩʫʥʦʢ 2.15) ʠʣʠ ʨʘʟʲʸʤʥʦʡ (ʨʠʩʫʥʢʠ 2.16, 2.17). 
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ʈʠʩʫʥʦʢ 2.15 ï ʕʩʢʠʟ ʤʦʜʝʣʠ: 

1 ï ʤʦʜʝʣʴ; 2 ï ʦʪʲʝʤʥʳʡ ʟʥʘʢ; 3 ï ʥʝʦʪʲʝʤʥʳʡ ʟʥʘʢ 

 
 

 

ʈʠʩʫʥʦʢ 2.16 ï ʕʩʢʠʟ ʤʦʜʝʣʠ 

 

 
 

 

ʈʠʩʫʥʦʢ 2.17 ï ʄʦʜʝʣʴ ʨʘʟʲʸʤʥʘʷ: 

1 ï ʟʥʘʢ ʤʦʜʝʣʠ; 2 ï ʬʠʢʩʠʨʫʶʱʠʡ ʰʪʠʬʪ 

 

ɼʣʷ ʠʟʛʦʪʦʚʣʝʥʠʷ ʤʦʜʝʣʴʥʦʛʦ ʢʦʤʧʣʝʢʪʘ ʧʨʠ ʝʜʠʥʠʯʥʦʤ ʧʨʦʠʟʚʦʜʩʪʚʝ, 

ʧʨʠʤʝʥʷʶʪ ʪʠʧʦʚʳʝ ʫʩʘʜʦʯʥʳʝ ʤʝʪʨʳ: ʩʨʝʜʥʷʷ ʫʩʘʜʢʘ ʜʣʷ ʯʫʛʫʥʘ ï 1 %; 
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ʩʨʝʜʥʷʷ ʫʩʘʜʢʘ ʜʣʷ ʩʪʘʣʠ ï 2%. ɺ ʪʝʭʥʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ ʥʝʦʙʭʦʜʠʤʦ ʩʜʝʣʘʪʴ 

çʄʦʜʝʣʴ ʠʟʛʦʪʦʚʠʪʴ ʩ ʫʯʸʪʦʤ ʦʜʥʦʛʦ ʧʨʦʮʝʥʪʘ ʫʩʘʜʢʠè. 

 

2.2.8 ɺʳʧʦʣʥʝʥʠʝ ʣʠʪʝʡʥʦʡ ʧʝʩʯʘʥʦʡ ʬʦʨʤʝ ʚ ʧʦʧʝʨʝʯʥʦʤ ʨʘʟʨʝʟʝ  

ʏʝʨʪʝʞ ʣʠʪʝʡʥʦʡ ʬʦʨʤʳ ʚʳʧʦʣʥʷʶʪ ʥʘ ʢʦʧʠʠ ʯʝʨʪʝʞʘ ʜʝʪʘʣʠ, ʢʦʪʦʨʳʡ 

ʜʦʣʞʝʥ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʪʨʝʙʦʚʘʥʠʷʤ ʩʪʘʥʜʘʨʪʘ ɽʉʂɼ ʠ ɻʆʉʊ 3.1125-88 

çʇʨʘʚʠʣʘ ʚʳʧʦʣʥʝʥʠʷ ʯʝʨʪʝʞʝʡ ʣʠʪʝʡʥʦʡ ʬʦʨʤʳ ʠ ʦʪʣʠʚʢʠè. 

ʃʠʥʝʡʥʘʷ ʬʦʨʤʘ ʠʟʦʙʨʘʞʘʝʪʩʷ ʥʘ ʦʪʜʝʣʴʥʦʤ ʯʝʨʪʝʞʝ, ʥʘ ʢʦʪʦʨʦʤ 

ʧʦʢʘʟʳʚʘʶʪʩʷ ʠ ʦʙʦʟʥʘʯʘʪʩʷ ʚʩʝ ʜʝʪʘʣʠ ʠ ʧʦʣʦʩʪʠ, ʧʦʧʘʜʘʶʱʠʝ ʚ ʨʘʟʨʝʟ 

ʩʧʣʦʰʥʦʡ ʣʠʥʠʝʡ, ʘ, ʦʢʘʟʘʚʰʠʝʩʷ ʟʘ ʧʣʦʩʢʦʩʪʴʶ ʨʘʟʲʸʤʘ, ʧʫʥʢʪʠʨʥʦʡ.  

ʅʘ ʣʠʪʝʡʥʦʡ ʬʦʨʤʝ ʜʦʣʞʥʳ ʫʢʘʟʳʚʘʪʴʩʷ: ʧʦʣʦʩʪʠ ʧʦʜ ʦʪʣʠʚʢʫ, ʧʦʣʦʩʪʠ 

ʦʪ ʵʣʝʤʝʥʪʦʚ ʣʠʪʥʠʢʦʚʦʡ ʩʠʩʪʝʤʳ, ʦʧʦʢʠ, ʮʝʥʪʨʠʨʫʶʱʠʝ ʚʠʥʪʳ, 

ʤʝʩʪʦʧʦʣʦʞʝʥʠʝ ʚʳʧʦʨʦʚ. ɺʠʜ ʰʪʨʠʭʦʚʢʠ ʜʦʣʞʝʥ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʤʘʪʝʨʠʘʣʫ, 

ʠʟ ʢʦʪʦʨʦʛʦ ʚʳʧʦʣʥʝʥʦ ʠʟʜʝʣʠʝ: ʬʦʨʤʦʚʦʯʥʘʷ ʩʤʝʩʴ ʠʣʠ ʤʝʪʘʣʣ. ɺʝʨʭʥʷʷ ʠ 

ʥʠʞʥʷʷ ʦʧʦʢʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʦʪʜʝʣʴʥʳʝ ʠʟʜʝʣʠʷ, ʢʘʢ ʠ ʬʦʨʤʦʚʦʯʥʳʝ 

ʩʤʝʩʠ, ʥʘʭʦʜʷʱʠʝʩʷ ʚ ʥʠʭ, ʠ ʰʪʨʠʭʫʶʪʩʷ ʧʦ-ʨʘʟʥʦʤʫ. 

ʇʨʠʤʝʨ ʚʳʧʦʣʥʝʥʠʷ ʣʠʪʝʡʥʦʡ ʬʦʨʤʳ ʧʦʣʫʯʝʥʠʷ ʦʪʣʠʚʢʠ ʚ ʧʝʩʯʘʥʳʭ 

ʬʦʨʤʘʭ ʚ ʦʜʥʦʡ ʦʧʦʢʝ ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ ʨʠʩʫʥʢʝ 2.18, ʘ ʚ ʜʚʫʭ ʦʧʦʢʘʭ ʥʘ 

ʨʠʩʫʥʢʝ 2.19. 

 

 
ʈʠʩʫʥʦʢ 2.18 ï ʈʘʟʨʝʟ ʨʘʟʦʚʦʡ ʧʝʩʯʘʥʦʡ ʬʦʨʤʳ ʚ ʦʜʥʦʡ ʦʧʦʢʝ:  

1 ïʚʝʨʭʥʷʷ ʦʧʦʢʘ;2 ï ʥʠʞʥʷʷ ʦʧʦʢʘ; 3 ï ʮʝʥʪʨʠʨʫʶʱʠʝ ʰʪʳʨʠ;               

4 ï ʬʦʨʤʦʚʦʯʥʘʷ ʩʤʝʩʴ; 5 ï ʧʦʣʦʩʪʴ ʧʦʜ ʦʪʣʠʚʢʫ; 6 ï ʩʪʝʨʞʝʥʴ; 7 ï ʧʠʪʘʪʝʣʴ;      

8 ï ʰʣʘʢʦʫʣʦʚʠʪʝʣʴ; 9 ï ʩʪʦʷʢ; 10 ï ʣʠʪʥʠʢʦʚʘʷ ʯʘʰʘ; 11 ï ʚʳʧʦʨʳ;  

12 ï ʚʝʥʪʠʣʷʮʠʦʥʥʳʝ ʢʘʥʘʣʳ 

 

2.3 ʇʦʨʷʜʦʢ ʧʦʣʫʯʝʥʠʷ ʦʪʣʠʚʢʠ ʚ ʨʘʟʦʚʳʭ ʧʝʩʯʘʥʳʭ ʬʦʨʤʘʭ 

ʇʨʠ ʣʠʪʴʝ ʚ ʧʝʩʯʘʥʳʝ ʬʦʨʤʳ ʦʪʣʠʚʢʠ ʧʦʣʫʯʘʶʪ ʧʫʪʸʤ ʟʘʣʠʚʢʠ ʠʭ 

ʨʘʩʧʣʘʚʣʝʥʥʳʤ ʤʝʪʘʣʣʦʤ. ʇʝʩʯʘʥʳʝ ʬʦʨʤʳ ʠʟʛʦʪʘʚʣʠʚʘʶʪ ʨʫʯʥʦʡ ʠʣʠ 
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ʤʘʰʠʥʥʦʡ ʬʦʨʤʦʚʢʦʡ ʩʤʝʩʝʡ. ɺ ʤʝʣʢʦʩʝʨʠʡʥʦʤ ʧʨʦʠʟʚʦʜʩʪʚʝ ʬʦʨʤʦʚʢʘ 

ʚʳʧʦʣʥʷʝʪʩʷ ʚ ʦʩʥʦʚʥʦʤ ʨʫʯʥʳʤ ʩʧʦʩʦʙʦʤ ʠ ʚ ʦʜʥʦʡ ʠʣʠ ʜʚʫʭ ʦʧʦʢʘʭ. 

         ʅʝʨʘʟʲʝʤʥʳʝ ʤʦʜʝʣʠ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʚ ʦʜʥʦʡ ʥʠʞʥʝʡ ʦʧʦʢʝ, ʘ 

ʩʪʨʫʢʪʫʨʥʳʝ ʵʣʝʤʝʥʪʳ ʣʠʪʥʠʢʦʚʦʡ ʩʠʩʪʝʤʳ ʚ ʜʨʫʛʦʡ ï ʚʝʨʭʥʝʡ (ʨʠʩʫʥʦʢ 

2.19). 

 
 

ʈʠʩʫʥʦʢ 2.19 ï ʈʘʟʨʝʟ ʨʘʟʦʚʦʡ ʧʝʩʯʘʥʦʡ ʬʦʨʤʳ ʚ ʜʚʫʭ ʦʧʦʢʘʭ 

 

ʄʦʜʝʣʠ ʨʘʟʲʸʤʥʳʭ ʤʦʜʝʣʝʡ ʚʳʧʦʣʥʷʶʪ ʜʚʫʭ ʦʧʦʢʘʭ, ʘ ʠʭ ʩʦʝʜʠʥʝʥʠʝ ʠ 

ʬʠʢʩʠʨʦʚʘʥʠʝ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʰʪʠʬʪʦʚ (ʨʠʩʫʥʦʢ 2.19). 

ʆʩʥʦʚʥʳʤ ʢʦʤʧʦʥʝʥʪʦʤ ʬʦʨʤʦʚʦʯʥʳʭ, ʢʘʢ ʠ ʩʪʝʨʞʥʝʚʳʭ ʩʤʝʩʝʡ 

ʷʚʣʷʝʪʩʷ ʢʚʘʨʮʝʚʳʡ (SiO2) ʠʣʠ ʮʠʨʢʦʥʦʚʳʡ (ZrO2ĿSiO2) ʧʝʩʦʢ, ʘ ʪʘʢʞʝ, ʛʣʠʥʘ 

(ʜʦ 16 %). ʇʨʠʤʝʥʷʝʤʳʝ ʢʘʦʣʠʥʦʚʳʝ (Al2O3ĿSiO2Ŀ2H2O) ʠ ʙʝʥʪʦʥʠʪʦʚʳʝ   

(Al 2O3Ŀ4 SiO2ĿH2O + n H2O) ʛʣʠʥʳ, ʦʙʝʩʧʝʯʠʚʘʶʪ ʧʣʘʩʪʠʯʥʦʩʪʴ ʠ ʧʨʦʯʥʦʩʪʴ 

ʩʤʝʩʠ, ʙʣʘʛʦʜʘʨʷ ʠʭ ʚʳʩʦʢʠʤ ʩʚʷʟʫʶʱʠʤ ʩʚʦʡʩʪʚʘʤ. ɺʢʣʶʯʘʶʪ ʚ ʥʝʙʦʣʴʰʠʭ 

ʢʦʣʠʯʝʩʪʚʘʭ ʦʨʛʘʥʠʯʝʩʢʠʝ ʠ ʥʝʦʨʛʘʥʠʯʝʩʢʠʝ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʩʚʷʟʫʶʱʠʝ          

(1,5ï3 %), ʨʘʩʪʚʦʨʠʤʳʝ ʠ ʥʝʨʘʩʪʚʦʨʠʤʳʝ ʚ ʚʦʜʝ, ʪʘʢʠʝ ʢʘʢ ʩʫʣʴʬʠʪʥʦ-

ʩʧʠʨʪʦʚʘʷ ʙʘʨʜʘ, ʙʠʪʫʤ, ʢʘʥʠʬʦʣʴ, ʮʝʤʝʥʪ, ʞʠʜʢʦʝ ʩʪʝʢʣʦ, ʪʝʨʤʦʨʝʘʢʪʠʚʥʳʝ 

ʩʤʦʣʳ ʠ ʜʨ. 

ʇʨʦʮʝʩʩ ʬʦʨʤʦʚʢʠ ʨʘʟʦʚʦʡ ʣʠʪʝʡʥʦʡ ʧʝʩʯʘʥʦʡ ʬʦʨʤʳ ʩʦʩʪʦʠʪ ʠʟ 

ʥʝʩʢʦʣʴʢʠʭ ʵʪʘʧʦʚ. 

ʇʨʠ ʠʟʛʦʪʦʚʣʝʥʠʠ ʥʠʞʥʝʡ ʧʦʣʫʬʦʨʤʳ ʧʦʣʦʚʠʥʘ ʤʦʜʝʣʠ (ʙʝʟ ʰʪʠʬʪʦʚ) 

ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʥʘ ʧʦʜʤʦʜʝʣʴʥʦʡ ʧʣʠʪʝ ʚʥʫʪʨʠ ʥʠʞʥʝʡ ʦʧʦʢʠ. ɿʘʧʦʣʥʝʥʠʝ 

ʦʧʦʢʠ ʩʥʘʯʘʣʘ ʦʙʣʠʮʦʚʦʯʥʦʡ, ʟʘʪʝʤ ʥʘʧʦʣʥʝʥʥʦʡ ʩʤʝʩʷʤʠ, ʜʦ ʧʦʣʥʦʛʦ 

ʧʦʢʨʳʪʠʷ ʤʦʜʝʣʠ, ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʦʜʥʦʚʨʝʤʝʥʥʦ ʩ ʝʸ ʫʧʣʦʪʥʝʥʠʝʤ, 

ʪʨʘʤʙʦʚʢʦʡ. ɻʘʟʦʦʪʚʦʜʥʳʝ ʚʝʥʪʠʣʷʮʠʦʥʥʳʝ ʢʘʥʘʣʳ ʚʳʧʦʣʥʷʶʪʩʷ ʧʦʩʨʝʜʩʪʚʦʤ 

ʧʨʦʢʘʣʳʚʘʥʠʷ ʠʛʣʦʡ (ʵʣʝʢʪʨʦʜʦʤ) ʫʧʣʦʪʥʝʥʥʦʡ ʩʤʝʩʠ. 

ʇʨʠ ʠʟʛʦʪʦʚʣʝʥʠʠ ʚʝʨʭʥʝʡ ʧʦʣʫʬʦʨʤʳ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʦʚʦʨʦʪ ʥʠʞʥʝʡ 

ʦʧʦʢʠ ʩ ʧʦʣʫʬʦʨʤʦʡ ʥʘ 1800 ʠ ʝʸ ʫʩʪʘʥʦʚʢʘ ʥʘ ʧʦʜʤʦʜʝʣʴʥʦʡ ʧʣʠʪʝ. ʅʘ 

ʥʠʞʥʶʶ ʦʧʦʢʫ ʫʩʪʘʥʘʚʣʠʚʘʶʪ ʚʝʨʭʥʶʶ, ʘ ʥʘ ʥʠʞʥʶʶ ʧʦʣʦʚʠʥʫ ʤʦʜʝʣʠ ʩʪʘʚʷʪ 

ʚʝʨʭʥʶ  ʁʧʦʣʦʚʠʥʫ ʠ ʬʠʢʩʠʨʫʪʁ ʝʸ ʩ ʧʦʤʦʱʴʶ ʰʪʠʬʪʦʚ. ʇʦʩʣʝ ʦʧʨʝʜʝʣʝʥʠʷ 

ʤʝʩʪʦʧʦʣʦʞʝʥʠʷ ʤʦʜʝʣʝʡ ʩʪʦʷʢʘ, ʚʳʧʦʨʘ ʠ ʜʨʫʛʠʭ ʵʣʝʤʝʥʪʦʚ ʣʠʪʥʠʢʦʚʦʡ 

ʩʠʩʪʝʤʳ, ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ ʥʠʞʥʝʡ ʧʦʣʫʬʦʨʤʳ ʥʘʥʦʩʷʪ ʩʣʦʡ ʨʘʟʜʝʣʠʪʝʣʴʥʦʛʦ 
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ʧʝʩʢʘ. ɿʘʧʦʣʥʝʥʠʝ ʚʝʨʭʥʝʡ ʦʧʦʢʠ, ʚʢʣʶʯʘʷ ʧʦʢʨʳʪʠʝ ʤʦʜʝʣʠ ʦʪʣʠʚʢʠ ʠ 

ʵʣʝʤʝʥʪʦʚ ʣʠʪʥʠʢʦʚʦʡ ʩʠʩʪʝʤʳ, ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩʥʘʯʘʣʘ ʦʙʣʠʮʦʚʦʯʥʦʡ, ʟʘʪʝʤ 

ʥʘʧʦʣʥʠʪʝʣʴʥʦʡ ʩʤʝʩʷʤʠ, ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʫʧʣʦʪʥʝʥʠʝʤ, ʬʦʨʤʦʦʙʨʘʟʦʚʘʥʠʝʤ 

ʚʝʥʪʠʣʷʮʠʦʥʥʳʭ ʢʘʥʘʣʦʚ. ʅʘ ʚʝʨʭʥʝʡ ʧʦʣʫʬʦʨʤʝ ʥʘʜ ʩʪʦʷʢʦʤ ʢʨʫʛʦʚʳʤʠ 

ʜʚʠʞʝʥʠʷʤʠ ʩʦʚʢʘ ʜʝʣʘʝʪʩʷ ʣʠʪʥʠʢʦʚʘ ̫ ʯʘʘh. ʉ ʧʦʤʦʱʴʶ ʮʝʥʪʨʠʨʫʶʱʠʭ 

ʚʠʥʪʦʚ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚʳʨʘʚʥʠʚʘʥʠʝ ʚʝʨʭʥʝʡ ʦʧʦʢʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʠʞʥʝʡ. 

ʇʨʦʮʝʩʩ ʧʦʜʛʦʪʦʚʢʠ ʧʦʣʫʬʦʨʤ ʢ ʩʙʦʨʢʝ ʥʘʯʠʥʘʝʪʩʷ ʩʦ ʩʲʸʤʘ ʚʝʨʭʥʝʡ 

ʧʦʣʫʬʦʨʤʳ ʩ ʥʠʞʥʝʡ ʠ ʫʜʘʣʝʥʠʷ ʠʟ ʦʙʝʠʭ ʧʦʣʫʬʦʨʤ ʜʚʫʭ ʧʦʣʦʚʠʥ ʤʦʜʝʣʠ 

ʦʪʣʠʚʢʠ ʠ ʤʦʜʝʣʝʡ ʵʣʝʤʝʥʪʦʚ ʣʠʪʥʠʢʦʚʦʡ ʩʠʩʪʝʤʳ. ɺ ʩʣʫʯʘʝ ʦʪʩʫʪʩʪʚʠʷ 

ʤʦʜʝʣʝʡ ʰʣʘʢʦʫʣʦʚʠʪʝʣʷ ʠ ʧʠʪʘʪʝʣʷ ʥʝʦʙʭʦʜʠʤʦ ʩʜʝʣʘʪʴ ʧʨʦʨʝʟʘʥʠʝ ʢʘʥʘʣʘ, 

ʩʦʝʜʠʥʷʶʱʝʛʦ ʩʪʦʷʢ ʩ ʚʥʫʪʨʝʥʥʝʡ ʧʦʣʦʩʪʴʶ ʬʦʨʤʳ. ʅʘ ʨʘʙʦʯʠʝ ʧʦʚʝʨʭʥʦʩʪʠ 

ʥʘʥʦʩʷʪ ʪʦʥʢʠʡ ʩʣʦʡ ʧʨʠʧʳʣʘ ʠʣʠ ʢʨʘʩʢʠ ï ʧʨʦʪʠʚʦʧʨʠʛʘʨʥʳʝ ʤʘʪʝʨʠʘʣʳ ʜʣʷ 

ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʧʨʠʚʘʨʘ ʤʝʪʘʣʣʘ ʢ ʬʦʨʤʦʚʦʯʥʦʡ ʩʤʝʩʠ ʠ ʧʦʚʳʰʝʥʠʷ ʯʠʩʪʦʪʳ 

ʧʦʚʝʨʭʥʦʩʪʠ ʦʪʣʠʚʦʢ. 

ʉʙʦʨʢʘ ʬʦʨʤʳ ʚʳʧʦʣʥʷʝʪʩʷ ʧʦʩʣʝ ʠʟʚʣʝʯʝʥʠʷ ʤʦʜʝʣʠ ʠʟ ʬʦʨʤʦʚʦʯʥʦʡ 

ʩʤʝʩʠ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʦʙʨʘʟʫʝʪʩʷ ʨʘʙʦʯʘʷ ʧʦʣʦʩʪʴ, ʚ ʢʦʪʦʨʦʡ ʨʘʟʤʝʱʘʶʪ 

ʩʪʝʨʞʥʠ. ʉʪʝʨʞʥʠ ʚʠʩʷʪ ʥʘ ʟʥʘʢʘʭ ʚ ʥʠʞʥʝʡ ʧʦʣʫʬʦʨʤʝ. ʇʝʨʝʜ ʟʘʣʠʚʢʦʡ 

ʚʝʨʭʥʶʶ ʠ ʥʠʞʥʶʶ ʦʧʦʢʠ ʩʢʨʝʧʣʷʶʪ ʤʝʞʜʫ ʩʦʙʦʡ ʩ ʧʦʤʦʱʴʶ ʩʢʦʙ ʠ ʜʨʫʛʠʭ 

ʧʨʠʩʧʦʩʦʙʣʝʥʠʡ. 

ɺ ʩʦʙʨʘʥʥʫʶ ʬʦʨʤʫ ʯʝʨʝʟ ʣʠʪʥʠʢʦʚʫʶ ʩʠʩʪʝʤʫ ʟʘʣʠʚʘʶʪ ʨʘʩʧʣʘʚʣʝʥʥʳʡ 

ʤʝʪʘʣʣ. ɿʘʣʠʚʢʫ ʩʧʣʘʚʘ ʚ ʬʦʨʤʫ ʦʩʫʱʝʩʪʚʣʷʶʪ ʧʦʩʨʝʜʩʪʚʦʤ ʢʦʚʰʝʡ; ʧʨʠ ʵʪʦʤ 

ʧʨʦʮʝʩʩ ʜʣʠʪʩʷ ʙʝʟ ʧʨʝʨʳʚʘʥʠʷ ʩʪʨʫʠ ʜʦ ʧʦʣʥʦʛʦ ʟʘʧʦʣʥʝʥʠʷ ʣʠʪʥʠʢʦʚʦʡ ʯʘʰʠ. 

 

2.4 ʆʭʣʘʞʜʝʥʠʝ, ʚʳʙʠʚʢʘ ʠ ʦʯʠʩʪʢʘ ʦʪʣʠʚʦʢ 

ʇʨʦʮʝʩʩ ʦʭʣʘʞʜʝʥʠʷ ʦʪʣʠʚʦʢ ʤʦʞʝʪ ʧʨʦʜʦʣʞʘʪʴʩʷ ʦʪ ʤʠʥʫʪ ʜʦ ʩʫʪʦʢ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʠʭ ʤʘʩʩʳ, ʩʦʩʪʘʚʘ ʩʧʣʘʚʘ ʠ ʩʚʦʡʩʪʚ ʬʦʨʤʦʚʦʯʥʳʭ ʤʘʪʝʨʠʘʣʦʚ. 

ʇʦʩʣʝ ʢʨʠʩʪʘʣʣʠʟʘʮʠʠ ʤʝʪʘʣʣʘ, ʧʦ ʜʦʩʪʠʞʝʥʠʠ ʦʧʨʝʜʝʣʸʥʥʦʡ ʪʝʤʧʝʨʘʪʫʨʳ, ʠ 

ʦʭʣʘʞʜʝʥʠʷ ʦʪʣʠʚʢʠ, ʧʨʦʠʟʚʦʜʷʪ ʨʘʟʲʸʤ ʦʧʦʢ. ʃʠʪʝʡʥʫʶ ʬʦʨʤʫ ʨʘʟʨʫʰʘʶʪ, 

ʠʟʚʣʝʢʘʶʪ ʠʟ ʥʝʸ ʦʪʣʠʚʢʫ ʠ ʫʜʘʣʷʶʪ ʩʪʝʨʞʥʠ. ɼʣʷ ʠʟʚʣʝʯʝʥʠʷ ʩʪʝʨʞʥʝʡ ʠʟ 

ʢʨʫʧʥʳʭ ʦʪʣʠʚʦʢ ʠʩʧʦʣʴʟʫʶʪ ʩʠʣʴʥʦʡ ʥʘʧʦʨ ʩʪʨʫʠ ʚʦʜʳ ʧʦʜ ʜʘʚʣʝʥʠʝʤ ʜʦ 

10ʄʇʘ [3, ʩ. 324]. 

ʆʪ ʦʪʣʠʚʢʠ ʦʪʜʝʣʷʶʪ ʣʠʪʥʠʢʦʚʫʶ ʩʠʩʪʝʤʫ ʩ ʧʨʠʙʳʣʷʤʠ ʠ ʦʯʠʱʘʶʪ 

ʧʦʚʝʨʭʥʦʩʪʠ ʦʪʣʠʚʢʠ ʦʪ ʦʩʪʘʪʢʦʚ ʬʦʨʤʦʚʦʯʥʦʡ ʩʤʝʩʠ. 

ʆʙʨʫʙʢʘ ʣʠʪʥʠʢʦʚ, ʧʨʠʙʳʣʝʡ, ʫʜʘʣʝʥʠʝ ʜʝʬʝʢʪʦʚ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ 

ʵʣʝʢʪʨʦʜʫʛʦʚʦʡ ʠʣʠ ʛʘʟʦʚʦʡ ʨʝʟʢʦʡ, ʩ ʧʦʤʦʱʴʶ ʣʝʥʪʦʯʥʳʭ ʠʣʠ ʜʠʩʢʦʚʳʭ ʧʠʣ, 

ʧʥʝʚʤʘʪʠʯʝʩʢʠʭ ʟʫʙʠʣ, ʘ ʪʘʢʞʝ ʠ ʜʨʫʛʠʤʠ ʤʝʪʦʜʘʤʠ. 

ʆʯʠʩʪʢʘ ʦʪʣʠʚʦʢ ʧʨʦʠʟʚʦʜʠʪʩʷ ʠʣʠ ʚʦ ʚʨʘʱʘʶʱʠʭʩʷ ʙʘʨʘʙʘʥʘʭ ʟʘ ʩʯʸʪ 

ʪʨʝʥʠʷ ʜʨʫʛ ʦ ʜʨʫʛʘ ʜʝʪʘʣʝʡ ʠ ʯʫʛʫʥʥʳʭ çʟʚʸʟʜʦʯʝʢè, ʟʘʛʨʫʞʘʝʤʳʭ ʚ ʙʘʨʘʙʘʥʳ 

ʚʤʝʩʪʝ ʩ ʦʪʣʠʚʢʘʤʠ, ʠʣʠ ʚ ʛʠʜʨʦʧʝʩʢʦʩʪʨʫʡʥʳʭ ʫʩʪʘʥʦʚʢʘʭ ʩʪʨʫʸʡ ʚʦʜʳ ʧʝʩʢʦʤ 

ʧʦʜ ʜʘʚʣʝʥʠʝʤ ʜʦ 3ʄʇʘ, ʠʣʠ ʚ ʜʨʦʙʝʩʪʨʫʡʥʳʭ ʢʘʤʝʨʘʭ ʩʪʨʫʸʡ ʯʫʛʫʥʥʦʡ ʠʣʠ 

ʩʪʘʣʴʥʦʡ ʜʨʦʙʠ. 

 

 

 



30 

 

3.     ʆɹʈɸɹʆʊʂɸ ʄɽʊɸʃʃʆɺ ɼɸɺʃɽʅʀɽʄ 

 

ʆʙʨʘʙʦʪʢʘ ʤʝʪʘʣʣʦʚ ʜʘʚʣʝʥʠʝʤ ï ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʤʝʪʦʜ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʜʝʪʘʣʝʡ ʠ ʟʘʛʦʪʦʚʦʢ ʧʫʪʝʤ ʧʣʘʩʪʠʯʝʩʢʦʛʦ ʜʝʬʦʨʤʠʨʦʚʘʥʠʷ, ʢʦʪʦʨʦʝ 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩʠʣʦʚʳʤ ʚʦʟʜʝʡʩʪʚʠʝʤ ʠʥʩʪʨʫʤʝʥʪʘ ʥʘ ʠʩʭʦʜʥʫʶ ʟʘʛʦʪʦʚʢʫ ʠʟ 

ʤʝʪʘʣʣʘ, ʦʙʣʘʜʘʶʱʝʛʦ ʥʝʦʙʭʦʜʠʤʦʡ ʧʣʘʩʪʠʯʥʦʩʪʴʶ. 

ɽʩʣʠ ʧʨʠ ʫʧʨʫʛʠʭ ʜʝʬʦʨʤʘʮʠʷʭ ʜʝʬʦʨʤʠʨʫʝʤʦʝ ʪʝʣʦ ʧʦʣʥʦʩʪʴʶ 

ʚʦʩʩʪʘʥʘʚʣʠʚʘʝʪ ʠʩʭʦʜʥʫʶ ʬʦʨʤʫ ʠ ʨʘʟʤʝʨʳ ʧʦʩʣʝ ʩʥʷʪʠʷ ʚʥʝʰʥʠʭ ʩʠʣ, ʪʦ ʧʨʠ 

ʧʣʘʩʪʠʯʝʩʢʠʭ ʜʝʬʦʨʤʘʮʠʷʭ ʠʟʤʝʥʝʥʠʝ ʬʦʨʤʳ ʠ ʨʘʟʤʝʨʦʚ, ʚʳʟʚʘʥʥʦʝ ʜʝʡʩʪʚʠʝʤ 

ʚʥʝʰʥʠʭ ʩʠʣ, ʩʦʭʨʘʥʷʝʪʩʷ ʠ ʧʦʩʣʝ ʧʨʝʢʨʘʱʝʥʠʷ ʜʝʡʩʪʚʠʷ ʵʪʠʭ ʩʠʣ. ʋʧʨʫʛʘʷ 

ʜʝʬʦʨʤʘʮʠʷ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʩʤʝʱʝʥʠʝʤ ʘʪʦʤʦʚ ʦʪʥʦʩʠʪʝʣʴʥʦ ʜʨʫʛ ʜʨʫʛʘ ʥʘ 

ʚʝʣʠʯʠʥʫ, ʤʝʥʴʰʫʶ ʤʝʞʘʪʦʤʥʳʭ ʨʘʩʩʪʦʷʥʠʡ, ʠ ʧʦʩʣʝ ʩʥʷʪʠʷ ʚʥʝʰʥʠʭ ʩʠʣ 

ʘʪʦʤʳ ʚʦʟʚʨʘʱʘʶʪʩʷ ʚ ʠʩʭʦʜʥʦʝ ʧʦʣʦʞʝʥʠʝ. ʇʨʠ ʧʣʘʩʪʠʯʝʩʢʠʭ ʜʝʬʦʨʤʘʮʠʷʭ 

ʘʪʦʤʳ ʩʤʝʱʘʶʪʩʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʜʨʫʛ ʜʨʫʛʘ ʥʘ ʨʘʩʩʪʦʷʥʠʝ, ʙʦʣʴʰʠʝ 

ʤʝʞʘʪʦʤʥʳʭ, ʠ ʧʦʩʣʝ ʩʥʷʪʠʷ ʚʥʝʰʥʠʭ ʩʠʣ ʥʝ ʚʦʟʚʨʘʱʘʶʪʩʷ ʚ ʩʚʦʝ ʠʩʭʦʜʥʦʝ 

ʧʦʣʦʞʝʥʠʝ, ʘ ʟʘʥʠʤʘʶʪ ʥʦʚʳʝ ʧʦʣʦʞʝʥʠʷ ʨʘʚʥʦʚʝʩʠʷ. 

ɺ ʥʦʚʳʝ ʧʦʣʦʞʝʥʠʷ ʨʘʚʥʦʚʝʩʠʷ ʘʪʦʤʳ ʤʦʛʫʪ ʧʝʨʝʭʦʜʠʪʴ ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʩʤʝʱʝʥʠʷ ʚ ʦʧʨʝʜʝʣʝʥʥʳʭ ʧʘʨʘʣʣʝʣʴʥʳʭ ʧʣʦʩʢʦʩʪʷʭ, ʙʝʟ ʩʫʱʝʩʪʚʝʥʥʦʛʦ 

ʠʟʤʝʥʝʥʠʷ ʨʘʩʩʪʦʷʥʠʷ ʤʝʞʜʫ ʵʪʠʤʠ ʧʣʦʩʢʦʩʪʷʤʠ. ʇʨʠ ʵʪʦʤ ʘʪʦʤʳ ʥʝ ʚʳʭʦʜʷʪ 

ʠʟ ʟʦʥʳ ʩʠʣʦʚʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ, ʠ ʜʝʬʦʨʤʘʮʠʷ ʧʨʦʠʩʭʦʜʠʪ ʙʝʟ ʥʘʨʫʰʝʥʠʷ 

ʩʧʣʦʰʥʦʩʪʠ ʤʝʪʘʣʣʘ. ʇʦʵʪʦʤʫ ʦʙʲʝʤ ʪʝʣʘ ʜʦ ʧʣʘʩʪʠʯʝʩʢʦʡ ʜʝʬʦʨʤʘʮʠʠ ʨʘʚʝʥ 

ʝʛʦ ʦʙʲʝʤʫ ʧʦʩʣʝ ʜʝʬʦʨʤʘʮʠʠ. 

 

3.1 ʆʩʥʦʚʥʳʝ ʧʦʥʷʪʠʷ ʠ ʦʧʨʝʜʝʣʝʥʠʷ 

ʍʦʣʦʜʥʘʷ ʜʝʬʦʨʤʘʮʠʷ ï ʠʟʤʝʥʝʥʠʝ ʬʦʨʤʳ ʟʝʨʝʥ ʤʝʪʘʣʣʘ, ʢʦʪʦʨʳʝ 

ʚʳʪʷʛʠʚʘʶʪʩʷ ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʥʘʠʙʦʣʝʝ ʠʥʪʝʥʩʠʚʥʦʛʦ ʪʝʯʝʥʠʷ ʤʝʪʘʣʣʦʚ ʠ 

ʩʦʧʨʦʚʦʞʜʘʶʪʩʷ ʠʟʤʝʥʝʥʠʝʤ ʤʝʭʘʥʠʯʝʩʢʠʭ ʠ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ 

ʤʝʪʘʣʣʘ. 

ɻʦʨʷʯʘʷ ʜʝʬʦʨʤʘʮʠʷ ï ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʪʘʢʠʤ ʩʦʦʪʥʦʰʝʥʠʝʤ ʩʢʦʨʦʩʪʝʡ 

ʜʝʬʦʨʤʠʨʦʚʘʥʠʷ ʠ ʨʝʢʨʠʩʪʘʣʣʠʟʘʮʠʠ, ʧʨʠ ʢʦʪʦʨʦʤ ʨʝʢʨʠʩʪʘʣʣʠʟʘʮʠʷ ʫʩʧʝʚʘʝʪ 

ʧʨʦʠʟʦʡʪʠ ʚʦ ʚʩʝʤ ʦʙʲʝʤʝ ʟʘʛʦʪʦʚʢʠ, ʠ ʤʠʢʨʦʩʪʨʫʢʪʫʨʘ ʧʦʩʣʝ ʦʙʨʘʙʦʪʢʠ 

ʜʘʚʣʝʥʠʝʤ ʦʢʘʟʳʚʘʝʪʩʷ ʨʘʚʥʦʦʩʥʦʡ, ʙʝʟ ʩʣʝʜʦʚ ʫʧʨʦʯʥʝʥʠʷ. 

ʇʨʦʢʘʪʢʘ ï ʦʙʞʘʪʠʝ ʟʘʛʦʪʦʚʢʠ ʤʝʞʜʫ ʚʨʘʱʘʶʱʠʤʠ ʚʘʣʢʘʤʠ. ʉʠʣʘʤʠ 

ʪʨʝʥʠʷ ʟʘʛʦʪʦʚʢʘ ʚʪʷʛʠʚʘʝʪʩʷ ʤʝʞʜʫ ʚʘʣʢʘʤʠ, ʘ ʩʠʣʳ, ʥʦʨʤʘʣʴʥʳʝ ʢ 

ʧʦʚʝʨʭʥʦʩʪʠ ʚʘʣʢʦʚ, ʫʤʝʥʴʰʘʶʪ ʧʦʧʝʨʝʯʥʳʝ ʨʘʟʤʝʨʳ ʟʘʛʦʪʦʚʢʠ. 

ʇʨʝʩʩʦʚʘʥʠʝ ï ʧʨʦʜʘʚʣʠʚʘʥʠʝ ʟʘʛʦʪʦʚʢʠ ʚ ʟʘʤʢʥʫʪʦʡ ʬʦʨʤʝ ʯʝʨʝʟ 

ʦʪʚʝʨʩʪʠʝ ʤʘʪʨʠʮʳ, ʧʨʠʯʝʤ ʬʦʨʤʘ ʠ ʨʘʟʤʝʨʳ ʧʦʧʝʨʝʯʥʦʛʦ ʩʝʯʝʥʠʷ 

ʚʳʜʘʚʣʝʥʥʦʡ ʯʘʩʪʠ ʟʘʛʦʪʦʚʢʠ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʬʦʨʤʝ ʠ ʨʘʟʤʝʨʘʤ ʦʪʚʝʨʩʪʠʷ 

ʤʘʪʨʠʮʳ. 

ɺʦʣʦʯʝʥʠʝ ï ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʧʨʦʪʷʛʠʚʘʥʠʠ ʟʘʛʦʪʦʚʢʠ ʯʝʨʝʟ ʩʫʞʘʶʱʫʶʩʷ 

ʧʦʣʦʩʪʴ ʤʘʪʨʠʮʳ, ʧʣʦʱʘʜʴ ʧʦʧʝʨʝʯʥʦʛʦ ʩʝʯʝʥʠʷ ʟʘʛʦʪʦʚʢʠ ʫʤʝʥʴʰʘʝʪʩʷ. 

ʂʦʚʢʘ ï ʠʟʤʝʥʝʥʠʝ ʬʦʨʤʳ ʠ ʨʘʟʤʝʨʦʚ ʟʘʛʦʪʦʚʢʠ ʧʫʪʝʤ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʫʥʠʚʝʨʩʘʣʴʥʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʥʘ ʦʪʜʝʣʴʥʳʝ 

ʫʯʘʩʪʢʠ ʟʘʛʦʪʦʚʢʠ. 
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ʐʪʘʤʧʦʚʢʘ ï ʠʟʤʝʥʝʥʠʝ ʬʦʨʤʳ ʠ ʨʘʟʤʝʨʦʚ ʟʘʛʦʪʦʚʢʠ ʩ ʧʦʤʦʱʴʶ 

ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘ ï ʰʪʘʤʧʘ (ʜʣʷ ʢʘʞʜʦʡ ʜʝʪʘʣʠ ʠʟʛʦʪʦʚʣʷʶʪ 

ʩʚʦʡ ʰʪʘʤʧ). 

ʄʦʣʦʪʳ ï ʤʘʰʠʥʳ ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʫʜʘʨʥʦʛʦ ʜʝʡʩʪʚʠʷ. 

ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʜʝʬʦʨʤʘʮʠʠ ʥʘ ʥʠʭ ʩʦʩʪʘʚʣʷʶʪ ʪʳʩʷʯʥʳʝ ʜʦʣʠ ʩʝʢʫʥʜʳ. 

ʄʝʪʘʣʣ ʜʝʬʦʨʤʠʨʫʝʪʩʷ ʟʘ ʩʯʝʪ ʵʥʝʨʛʠʠ  ʥʘʢʦʧʣʝʥʥʦʡ ʧʦʜʚʠʞʥʳʤʠ ʯʘʩʪʷʤʠ 

ʤʦʣʦʪʘ, ʢ ʤʦʤʝʥʪʫ ʠʭ ʩʦʫʜʘʨʝʥʠʷ ʩ ʟʘʛʦʪʦʚʢʦʡ. 

ɻʠʜʨʘʚʣʠʯʝʩʢʠʝ ʧʨʝʩʩʳ ï ʤʘʰʠʥʳ ʩʪʘʪʠʯʝʩʢʦʛʦ ʜʝʡʩʪʚʠʷ; 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʜʝʬʦʨʤʘʮʠʠ ʥʘ ʥʠʭ ʤʦʞʝʪ ʩʦʩʪʘʚʣʷʪʴ ʦʪ ʝʜʠʥʠʮ ʜʦ 

ʜʝʩʷʪʢʦʚ ʩʝʢʫʥʜ. 

ʇʨʠʧʫʩʢ ï ʫʚʝʣʠʯʝʥʠʝ ʨʘʟʤʝʨʦʚ ʧʦʢʦʚʢʠ ʥʘʜ ʥʦʤʠʥʘʣʴʥʳʤʠ ʨʘʟʤʝʨʘʤʠ 

ʜʝʪʘʣʠ, ʦʙʝʩʧʝʯʠʚʘʶʱʝʝ ʧʦʩʣʝ ʦʙʨʘʙʦʪʢʠ ʨʝʟʘʥʠʝʤ ʥʝʦʙʭʦʜʠʤʳʝ ʨʘʟʤʝʨʳ ʠ 

ʰʝʨʦʭʦʚʘʪʦʩʪʴ ʧʦʚʝʨʭʥʦʩʪʠ ʜʝʪʘʣʠ. 

ɼʦʧʫʩʢ ï ʧʨʝʜʝʣʴʥʦʝ ʦʪʢʣʦʥʝʥʠʝ ʦʪ ʟʘʜʘʥʥʳʭ ʨʘʟʤʝʨʦʚ ʧʦʢʦʚʢʠ, 

ʫʯʠʪʳʚʘʶʱʝʝ ʢʦʥʢʨʝʪʥʳʝ ʫʩʣʦʚʠʷ ʠ ʚʦʟʤʦʞʥʦʩʪʠ ʢʫʟʥʝʯʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ. 

ʅʘʧʫʩʢ ï ʤʝʩʪʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʦʙʲʝʤʘ ʤʝʪʘʣʣʘ ʥʘ ʦʙʨʘʙʘʪʳʚʘʝʤʳʭ ʠʣʠ 

ʥʝʦʙʨʘʙʘʪʳʚʘʝʤʳʭ ʯʘʩʪʷʭ ʧʦʚʝʨʭʥʦʩʪʠ ʧʦʢʦʚʢʠ ʜʣʷ ʫʧʨʦʱʝʥʠʷ ʬʦʨʤʳ. 

ʋʜʘʣʷʝʪʩʷ ʚ ʧʨʦʮʝʩʩʝ ʤʝʭʘʥʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʨʝʟʘʥʠʝʤ. 

 

3.2 ʆʩʥʦʚʥʳʝ ʦʧʝʨʘʮʠʠ ʢʦʚʢʠ 

ʂ ʦʩʥʦʚʥʳʤ ʦʧʝʨʘʮʠʷʤ ʢʦʚʢʠ ʦʪʥʦʩʷʪʩʷ 

ʆʩʘʜʢʘ ï ʫʤʝʥʴʰʝʥʠʝ ʚʳʩʦʪʳ ʟʘʛʦʪʦʚʢʠ ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ ʧʣʦʱʘʜʠ ʝʝ 

ʧʦʧʝʨʝʯʥʦʛʦ ʩʝʯʝʥʠʷ. ʆʩʘʜʢʫ ʧʨʦʠʟʚʦʜʷʪ ʙʦʡʢʘʤʠ ʠʣʠ ʦʩʘʜʦʯʥʳʤʠ ʧʣʠʪʘʤʠ. 

ʆʩʘʜʢʫ ʧʨʠʤʝʥʷʶʪ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʧʦʢʦʚʦʢ ʩ ʙʦʣʴʰʠʤʠ ʧʦʧʝʨʝʯʥʳʤʠ 

ʩʝʯʝʥʠʷʤʠ ʠʟ ʟʘʛʦʪʦʚʦʢ ʤʝʥʴʰʝʛʦ ʧʦʧʝʨʝʯʥʦʛʦ ʩʝʯʝʥʠʷ (ʧʦʢʦʚʢʠ ʰʝʩʪʝʨʝʥ, 

ʜʠʩʢʦʚ ʠ ʪ. ʧ.), ʧʝʨʝʜ ʧʨʦʰʠʚʢʦʡ ʦʪʚʝʨʩʪʠʷ ʠʣʠ ʧʝʨʝʜ ʧʨʦʪʷʞʢʦʡ ʜʣʷ 

ʫʚʝʣʠʯʝʥʠʷ ʫʢʦʚʘ ʠʣʠ ʨʘʟʤʝʨʦʚ ʧʦʢʦʚʢʠ. 

 ɺʳʩʘʜʢʘ ï ʨʘʟʥʦʚʠʜʥʦʩʪʴ ʦʩʘʜʢʠ, ʧʨʠ ʢʦʪʦʨʦʡ ʤʝʪʘʣʣ ʦʩʘʞʠʚʘʶʪ ʣʠʰʴ 

ʥʘ ʯʘʩʪʠ  ʜʣʠʥʳ ʟʘʛʦʪʦʚʢʠ. 

 ʇʨʦʪʷʞʢʘ ï ʫʜʣʠʥʝʥʠʝ ʟʘʛʦʪʦʚʢʠ ʠʣʠ ʝʝ ʯʘʩʪʠ ʟʘ ʩʯʝʪ ʫʤʝʥʴʰʝʥʠʷ 

ʧʣʦʱʘʜʠ ʧʦʧʝʨʝʯʥʦʛʦ ʩʝʯʝʥʠʷ. ʈʘʟʥʦʚʠʜʥʦʩʪʷʤʠ ʧʨʦʪʷʞʢʠ ʷʚʣʷʶʪʩʷ ʨʘʟʛʦʥʢʘ, 

ʧʨʦʪʷʞʢʘ ʩ ʦʧʨʘʚʢʦʡ, ʨʘʩʢʘʪʢʘ ʥʘ ʦʧʨʘʚʢʝ. 

ɻʠʙʢʘ ï ʦʙʨʘʟʦʚʘʥʠʝ ʠʣʠ ʠʟʤʝʥʝʥʠʝ ʫʛʣʦʚ ʤʝʞʜʫ ʯʘʩʪʷʤʠ ʟʘʛʦʪʦʚʢʠ ʠʣʠ 

ʧʨʠʜʘʥʠʝ ʝʡ ʢʨʠʚʦʣʠʥʝʡʥʦʡ ʬʦʨʤʳ. ɻʠʙʢʫ ʦʩʫʱʝʩʪʚʣʷʶʪ ʩ ʧʦʤʦʱʴʶ 

ʨʘʟʣʠʯʥʳʭ ʦʧʦʨ, ʧʨʠʩʧʦʩʦʙʣʝʥʠʡ ʠ ʚ ʧʦʜʢʣʘʜʥʳʭ ʰʪʘʤʧʘʭ.  

ʉʢʨʫʯʠʚʘʥʠʝ ï ʧʦʚʦʨʦʪ ʯʘʩʪʠ ʟʘʛʦʪʦʚʢʠ ʚʦʢʨʫʛ ʧʨʦʜʦʣʴʥʦʡ ʦʩʠ. 

ʆʩʫʱʝʩʪʚʣʷʶʪ ʝʛʦ ʩ ʧʦʤʦʱʴʶ ʢʨʘʥʘ ʚʘʣʢʘʤʠ, ʥʘʧʨʠʤʝʨ, ʧʨʠ ʨʘʟʚʦʨʦʪʝ ʢʦʣʝʠ 

ʢʦʣʝʥʯʘʪʳʭ ʚʘʣʦʚ.  

ʆʪʨʫʙʢʘ ï ʧʦʣʥʦʝ ʦʪʜʝʣʝʥʠʝ ʯʘʩʪʠ ʟʘʛʦʪʦʚʢʠ ʧʦ ʥʝʟʘʤʢʥʫʪʦʤʫ ʢʦʥʪʫʨʫ 

ʧʫʪʝʤ ʚʥʝʜʨʝʥʠʷ ʚ ʥʝʝ ʜʝʬʦʨʤʠʨʫʶʱʝʛʦ ʠʥʩʪʨʫʤʝʥʪʘ.  

ʇʨʦʙʠʚʢʘ ï ʦʙʨʘʟʦʚʘʥʠʝ ʚ ʟʘʛʦʪʦʚʢʝ ʦʪʚʝʨʩʪʠʷ ʩ ʫʜʘʣʝʥʠʝʤ ʤʘʪʝʨʠʘʣʘ ʚ 

ʦʪʭʦʜ ʧʫʪʝʤ ʩʜʚʠʛʘ.  
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ʇʨʦʰʠʚʢʘ ï ʧʦʣʫʯʝʥʠʝ ʧʦʣʦʩʪʝʡ ʚ ʟʘʛʦʪʦʚʢʝ ʟʘ ʩʯʝʪ ʚʳʪʝʩʥʝʥʠʷ 

ʤʘʪʝʨʠʘʣʘ. ʆʥʘ ʤʦʞʝʪ ʚʳʧʦʣʥʷʪʴʩʷ ʢʘʢ ʩʘʤʦʩʪʦʷʪʝʣʴʥʘʷ ʦʧʝʨʘʮʠʷ ï 

ʧʨʦʜʘʚʣʠʚʘʥʠʝ ʦʪʚʝʨʩʪʠʷ ʣʠʙʦ ʢʘʢ ʧʦʜʛʦʪʦʚʠʪʝʣʴʥʘʷ ï ʜʣʷ ʧʦʩʣʝʜʫʶʱʝʡ 

ʨʘʩʢʘʪʢʠ ʠʣʠ ʧʨʦʪʷʞʢʠ ʟʘʛʦʪʦʚʢʠ ʥʘ ʦʧʨʘʚʢʝ. ʆʪʚʝʨʩʪʠʷ ʜʠʘʤʝʪʨʦʤ ʜʦ            

500 ʤʤ ʧʨʦʙʠʚʘʶʪ ʩʧʣʦʰʥʳʤ ʧʨʦʰʠʚʥʝʤ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʧʦʜʢʣʘʜʥʦʛʦ ʢʦʣʴʮʘ, 

ʘ ʦʪʚʝʨʩʪʠʷ ʙʦʣʴʰʝʛʦ ʜʠʘʤʝʪʨʘ ï ʧʦʣʳʤ ʧʨʦʰʠʚʥʝʤ, ʧʨʠʤʝʥʷʷ ʚ ʩʣʫʯʘʝ 

ʚʳʩʦʢʦʡ ʟʘʛʦʪʦʚʢʠ ʥʘʜʩʪʘʚʢʠ. 

 

3.3 ʆʧʨʝʜʝʣʝʥʠʝ ʧʨʠʧʫʩʢʦʚ ʧʨʠ ʢʦʚʢʝ ʚʘʣʘ 

ʏʝʨʪʝʞ ʧʦʢʦʚʢʠ ʨʘʟʨʘʙʘʪʳʚʘʝʪʩʷ ʥʘ ʦʩʥʦʚʝ ʯʝʨʪʝʞʘ ʜʝʪʘʣʠ, ʧʨʠʚʝʜʝʥʥʦʛʦ 

ʚ ʧʨʠʣʦʞʝʥʠʠ ɺ (ʚʘʨʠʘʥʪ ʯʝʨʪʝʞʘ ʚʘʣʘ ʚʳʜʘʝʪʩʷ ʧʨʝʧʦʜʘʚʘʪʝʣʝʤ). 

ʇʨʠʧʫʩʢʠ ʠ ʜʦʧʫʩʢʠ ʥʘ ʤʝʭʘʥʠʯʝʩʢʫʶ ʦʙʨʘʙʦʪʢʫ ʦʧʨʝʜʝʣʷʶʪʩʷ ʧʦ 

ʯʝʨʪʝʞʫ ʩʪʫʧʝʥʯʘʪʦʛʦ ʚʘʣʘ ʠ ɻʆʉʊʘ 7829-70 ʜʣʷ ʢʘʞʜʦʛʦ ʫʩʪʫʧʘ ʚʘʣʘ (ʪʘʙʣʠʮʘ 

3.1). ʇʨʠʧʫʩʢ ʥʘʟʥʘʯʘʝʪʩʷ ʪʦʣʴʢʦ ʜʣʷ ʤʝʭʘʥʠʯʝʩʢʠ ʦʙʨʘʙʘʪʳʚʘʝʤʳʭ 

ʧʦʚʝʨʭʥʦʩʪʝʡ ʜʝʪʘʣʝʡ ʠʟ ʨʘʩʯʝʪʘ ʦʙʨʘʙʦʪʢʠ ʧʦʢʦʚʢʠ ʩ ʜʚʫʭ ʩʪʦʨʦʥ (ʠʣʠ ʧʦ 

ʜʠʘʤʝʪʨʫ). ɼʣʷ ʜʝʪʘʣʝʡ, ʦʙʨʘʙʘʪʳʚʘʝʤʳʭ ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʚʝʣʠʯʠʥʫ ʧʨʠʧʫʩʢʘ 

ʧʨʠʥʠʤʘʝʤ ʩ ʢʦʵʬʬʠʮʠʝʥʪʦʤ 0,5 ʦʪ ʪʘʙʣʠʯʥʦʛʦ ʟʥʘʯʝʥʠʷ. 

ɼʦʧʫʩʢʘʝʪʩʷ ʦʢʨʫʛʣʷʪʴ ʨʘʩʯʝʪʥʳʝ ʥʦʤʠʥʘʣʴʥʳʝ ʨʘʟʤʝʨʳ ʧʦʢʦʚʢʠ ʜʦ 

ʙʣʠʞʘʡʰʠʭ ʮʝʣʳʭ ʯʠʩʝʣ ʚ ʙʦʣʴʰʫʶ ʩʪʦʨʦʥʫ. 

 

ʊʘʙʣʠʮʘ 3.1 ʆʧʨʝʜʝʣʝʥʠʝ ʚʝʣʠʯʠʥʳ ʧʨʠʧʫʩʢʦʚ ʠ ʜʦʧʫʩʢʦʚ ʥʘ ʜʠʘʤʝʪʨʳ ʚʘʣʘ                                  

 
 

ʇʨʠʧʫʩʢ ŭ ʥʘ ʦʙʱʫʶ ʜʣʠʥʫ ʧʨʠʥʠʤʘʶʪ ʨʘʚʥʳʤ 2,5 ʧʨʠʧʫʩʢʘʤ ʥʘ ʜʠʘʤʝʪʨ 

ʠʣʠ ʨʘʟʤʝʨ ʫʩʪʫʧʘ ʥʘʠʙʦʣʴʰʝʛʦ ʩʝʯʝʥʠʷ (ʨʠʩʫʥʦʢ 3.1). 

ʇʨʝʜʝʣʴʥʳʝ ʦʪʢʣʦʥʝʥʠʷ Ñȹ/2 ʥʘ ʦʙʱʫʶ ʜʣʠʥʫ ʧʨʠʥʠʤʘʶʪ ʨʘʚʥʳʤ 2,5 

ʦʪʢʣʦʥʝʥʠʷʤ ʥʘ ʜʠʘʤʝʪʨ ʠʣʠ ʨʘʟʤʝʨ ʫʩʪʫʧʘ (ʨʠʩʫʥʦʢ 3.1). 
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ʇʨʝʜʝʣʴʥʳʝ ʦʪʢʣʦʥʝʥʠʷ Ñȹ/2 ʥʘ ʜʣʠʥʫ ʫʩʪʫʧʦʚ ʧʨʠʥʠʤʘʶʪ ʨʘʚʥʳʤ 1,5 

ʦʪʢʣʦʥʝʥʠʷʤ ʥʘ ʜʠʘʤʝʪʨ ʠʣʠ ʨʘʟʤʝʨ ʚʳʩʪʫʧʘ ʥʘʠʙʦʣʴʰʝʛʦ ʩʝʯʝʥʠʷ ʩʦʛʣʘʩʥʦ 

ʨʠʩʫʥʦʢ 3.1. 

ʇʨʠ ʫʩʪʘʥʦʚʣʝʥʠʠ ʧʨʠʧʫʩʢʦʚ ʧʦ ʜʣʠʥʝ ʚʳʝʤʦʢ ʤʝʥʴʰʝʛʦ ʩʝʯʝʥʠʷ 

ʫʯʠʪʳʚʘʪʴ, ʯʪʦ ʦʥʠ ʜʦʣʞʥʳ çʧʦʛʣʦʱʘʪʴʩʷè ʧʨʠʧʫʩʢʘʤʠ ʧʦ ʜʣʠʥʝ ʩʦʩʝʜʥʠʭ 

ʫʩʪʫʧʦʚ ʙʦʣʴʰʝʛʦ ʩʝʯʝʥʠʷ. 

ʉʫʤʤʘ ʧʨʠʧʫʩʢʦʚ ʧʦ ʜʣʠʥʝ ʦʪʜʝʣʴʥʳʭ ʫʩʪʫʧʦʚ ʜʦʣʞʥʘ ʙʳʪʴ ʨʘʚʥʘ 

ʧʨʠʧʫʩʢʘʤ ʥʘ ʦʙʱʫʶ ʜʣʠʥʫ ʟʘʛʦʪʦʚʢʠ. 

                          

 
 

ʈʠʩʫʥʦʢ 3.1 ï ʇʨʠʧʫʩʢʠ ʠ ʜʦʧʫʩʢʠ ʧʦ ʜʣʠʥʝ ʠ ʜʠʘʤʝʪʨʘʤ  

ʩʪʫʧʝʥʯʘʪʦʛʦ ʚʘʣʘ 

 

         3.4 ɺʳʙʦʨ ʚʠʜʘ ʠ ʚʝʩʘ ʟʘʛʦʪʦʚʢʠ ʜʣʷ ʠʟʛʦʪʦʚʣʝʥʠʷ ʧʦʢʦʚʢʠ 

         ʀʩʭʦʜʥʳʡ ʤʘʪʝʨʠʘʣ ʜʣʷ ʩʚʦʙʦʜʥʦʡ ʢʦʚʢʠ ï ʩʣʠʪʢʠ, ʙʣʶʤʳ ʠʣʠ ʩʣʷʙʳ, ʘ 

ʪʘʢʞʝ ʧʨʦʢʘʪ ʨʘʟʣʠʯʥʳʭ ʨʘʟʤʝʨʦʚ. ɺʳʙʦʨ ʟʘʛʦʪʦʚʢʠ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʦ ʚʝʩʫ 

ʧʦʢʦʚʢʠ. 

         ʀʩʭʦʜʥʳʤʠ ʟʘʛʦʪʦʚʢʘʤʠ ʜʣʷ ʢʦʚʢʠ ʪʷʞʝʣʳʭ ʠ ʢʨʫʧʥʳʭ ʧʦʢʦʚʦʢ ʩʣʫʞʘʪ 

ʩʣʠʪʢʠ ʤʘʩʩʦʡ ʜʦ 320 ʪ. ʇʦʢʦʚʢʠ ʩʨʝʜʥʠʭ ʨʘʟʤʝʨʦʚ ʠ ʤʘʩʩʳ ʠʟʛʦʪʘʚʣʠʚʘʶʪ ʠʟ 

ʙʣʶʤʦʚ ʠ ʩʣʷʙʦʚ. ʄʝʣʢʠʝ ʧʦʢʦʚʢʠ ʤʘʩʩʦʡ ʜʦ 100 ʢʛ ʠʟʛʦʪʘʚʣʠʚʘʶʪ ʠʟ 

ʩʦʨʪʦʚʦʛʦ ʧʨʦʢʘʪʘ ʢʚʘʜʨʘʪʥʦʛʦ, ʢʨʫʛʣʦʛʦ ʠʣʠ ʧʨʷʤʦʫʛʦʣʴʥʦʛʦ ʩʝʯʝʥʠʷ. 

         ɼʣʷ ʧʨʦʚʝʨʢʠ ʧʨʘʚʠʣʴʥʦʩʪʠ ʚʳʙʦʨʘ ʟʘʛʦʪʦʚʢʠ ʤʦʞʥʦ ʚʦʩʧʦʣʴʟʦʚʘʪʴʩʷ 

ʢʦʵʬʬʠʮʠʝʥʪʦʤ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʤʝʪʘʣʣʘ (ʦʪʥʦʰʝʥʠʝ ʧʣʦʱʘʜʝʡ ʩʝʯʝʥʠʷ 

ʟʘʛʦʪʦʚʢʠ ʠ ʧʦʢʦʚʢʠ). ɼʣʷ ʩʪʘʣʴʥʳʭ ʩʣʠʪʢʦʚ ʋʢ ʜʦʣʞʥʦ ʙʳʪʴ ʥʝ ʤʝʥʝʝ 3ï5, ʘ 

ʜʣʷ ʧʨʦʢʘʪʥʳʭ ʟʘʛʦʪʦʚʦʢ 1,1ï1,5. 

         ɺʝʩ ʟʘʛʦʪʦʚʢʠ ʠʟ ʙʣʶʤʦʚ, ʩʣʷʙʦʚ ʠʣʠ ʧʨʦʢʘʪʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʠʟ ʚʳʨʘʞʝʥʠʷ 

                   Gʟ = Gʧ  +  Gʦʙ + Gʫʛ                                                      (3.1) 
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ʛʜʝ Gʧ  ï  ʚʝʩ ʧʦʢʦʚʢʠ; Gʦʙ ï ʚʝʩ ʦʙʩʝʯʝʢ; Gʫʛ  ï  ʚʝʩ ʫʛʘʨʘ ʤʝʪʘʣʣʘ ʧʨʠ 

ʥʘʛʨʝʚʝ ʠ ʢʦʚʢʝ 

         ʀʟ ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʚʝʣʠʯʠʥ ʚʝʩ ʧʦʢʦʚʢʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʠʩʭʦʜʷ ʠʟ ʝʝ ʦʙʲʝʤʘ 

ʠ ʧʣʦʪʥʦʩʪʠ ʩʪʘʣʠ, ʨʘʚʥʦʡ 7,85 ʛ/ʩʤ3. ʆʩʪʘʣʴʥʳʝ ʚʝʣʠʯʠʥʳ ʧʨʠʥʠʤʘʶʪ  ʚ % ʦʪ 

ʚʝʩʘ ʧʦʢʦʚʢʠ. 

         ʇʨʠ ʢʦʚʢʝ ʦʯʝʥʴ ʢʨʫʧʥʳʭ ʧʦʢʦʚʦʢ ʧʦʣʴʟʫʶʪʩʷ ʟʘʛʦʪʦʚʢʘʤʠ ʚ ʚʠʜʝ ʩʣʠʪʢʦʚ 

Gʟ = Gʧ  +   Gʧʨ   +  Gʜʥ   + Gʦʙ + Gʫʛ                                   (3.2)                       

ʛʜʝ Gʧ  ï  ʚʝʩ ʧʦʢʦʚʢʠ; Gʧʨ ï ʚʝʩ ʦʪʭʦʜʘ ʩ ʧʨʠʙʳʣʴʥʦʡ ʯʘʩʪʠ ʩʣʠʪʢʘ;        

Gʜʥ ï  ʚʝʩ ʦʪʭʦʜʘ ʩ ʜʦʥʥʦʡ ʯʘʩʪʠ ʩʣʠʪʢʘ;Gʦʙ ï ʚʝʩ ʦʙʩʝʯʝʢ; Gʫʛ  ï  ʚʝʩ ʫʛʘʨʘ 

ʤʝʪʘʣʣʘ ʧʨʠ ʥʘʛʨʝʚʝ ʠ ʢʦʚʢʝ. 

         ɺʩʝ ʦʪʭʦʜʳ ʩ ʧʨʠʙʳʣʴʥʦʡ ʯʘʩʪʠ ʩʣʠʪʢʘ ʧʨʠʥʠʤʘʶʪ ʦʙʳʯʥʦ ʥʝ ʤʝʥʝʝ         

20 %, ʘ ʩ ʥʠʞʥʝʡ ʜʦʥʥʦʡ ʯʘʩʪʠ ʥʝ ʤʝʥʝʝ 5 % ʦʪ ʦʙʱʝʛʦ ʚʝʩʘ ʩʣʠʪʢʘ. ɺʩʝ ʦʪʭʦʜʳ 

ʥʘ ʫʛʘʨ ʩʦʩʪʘʚʣʷʶʪ 2ï3 %  ʦʪ ʚʝʩʘ ʥʘʛʨʝʚʘʝʤʦʛʦ ʤʝʪʘʣʣʘ ʥʘ ʢʘʞʜʳʡ ʥʘʛʨʝʚ ʠ  

1,5ï2 % ʥʘ ʢʘʞʜʳʡ ʧʦʜʦʛʨʝʚ, ʧʨʦʠʟʚʦʜʠʤʳʝ ʚ ʦʙʳʯʥʳʭ ʥʘʛʨʝʚʘʪʝʣʴʥʳʭ ʧʝʯʘʭ. 

ɺʝʩ ʦʪʭʦʜʘ ʥʘ ʦʙʩʝʯʢʫ ʟʘʚʠʩʠʪ ʦʪ ʩʣʦʞʥʦʩʪʠ ʧʦʢʦʚʦʢ, ʧʨʠʥʷʪʦʛʦ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʠ ʩʦʩʪʘʚʣʷʝʪ ʜʦ 7 %. 

         ʆʙʲʝʤ ʧʦʢʦʚʢʠ Vʧ, ʥʝʦʙʭʦʜʠʤʳʡ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʚʝʩʘ, ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ 

ʢʘʢ ʩʫʤʤʘ ʦʙʲʝʤʦʚ ʦʪʜʝʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ ʩ ʫʯʝʪʦʤ ʧʨʠʧʫʩʢʦʚ ʧʦ ʜʠʘʤʝʪʨʘʤ ʠ 

ʜʣʠʥʝ ʧʦʢʦʚʢʠ 

            Vʧ = V1  + V2  + V3  + V4                                                                (3.3) 

      ɺʝʩ ʟʘʛʦʪʦʚʢʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʘʢ ʧʨʦʠʟʚʝʜʝʥʠʝ ʦʙʲʝʤʘ ʟʘʛʦʪʦʚʢʠ Vʧ ʚ ʩʤ3 ʥʘ 

ʧʣʦʪʥʦʩʪʴ ʩʪʘʣʠ ɔ = 7,85 ʛ/ʩʤ3, ʪ.ʝ.          

  Gʟ = Vʧ Ț ɔ Ŀ 1,1                                                                               (3.4) 

ʛʜʝ 1,1 ï ʫʯʠʪʳʚʘʝʪ ʜʦʧʦʣʥʠʪʝʣʴʥʫʶ ʤʘʩʩʫ ʦʪʭʦʜʦʚ ʥʘ ʫʛʘʨ ʠ ʦʙʩʝʯʢʫ. 

 

3.5 ɺʳʙʦʨ ʦʙʦʨʫʜʦʚʘʥʠʷ ʜʣʷ ʩʚʦʙʦʜʥʦʡ ʢʦʚʢʠ ʠ ʚʳʙʦʨ ʠʥʪʝʨʚʘʣʘ 

ʪʝʤʧʝʨʘʪʫʨ ʥʘʛʨʝʚʘ ʟʘʛʦʪʦʚʢʠ 
ɺʳʙʦʨ ʦʙʦʨʫʜʦʚʘʥʠʷ ʜʣʷ ʢʦʚʢʠ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʝʞʠʤʘ 

ʢʦʚʢʠ ʜʘʥʥʦʛʦ ʤʝʪʘʣʣʘ, ʤʘʩʩʳ ʧʦʢʦʚʢʠ ʠ ʝʝ ʢʦʥʬʠʛʫʨʘʮʠʠ. 

ʇʨʠ ʩʚʦʙʦʜʥʦʡ ʢʦʚʢʝ ʤʝʣʢʠʭ ʧʦʢʦʚʦʢ ʤʘʩʩʦʡ ʜʦ 100 ʢʛ ʦʙʳʯʥʦ 

ʧʨʠʤʝʥʷʶʪ ʧʥʝʚʤʘʪʠʯʝʩʢʠʝ ʢʦʚʦʯʥʳʝ ʤʦʣʦʪʳ, ʩʨʝʜʥʠʭ ʧʦʢʦʚʦʢ ʤʘʩʩʦʡ ʜʦ 1500 

ʢʛ ʠʩʧʦʣʴʟʫʶʪ ʧʘʨʦʚʦʟʜʫʰʥʳʝ ʢʦʚʦʯʥʳʝ ʤʦʣʦʪʳ. ʂʨʫʧʥʳʝ ʧʦʢʦʚʢʠ ʤʘʩʩʦʡ 

ʩʚʳʰʝ 1500 ʢʛ ʦʙʨʘʙʘʪʳʚʘʶʪ ʥʘ ʛʠʜʨʘʚʣʠʯʝʩʢʠʭ ʢʦʚʦʯʥʳʭ ʧʨʝʩʩʘʭ. 

ʅʘ ʨʠʩʫʥʢʝ 3.2 ʧʦʢʘʟʘʥʘ ʩʭʝʤʘ ʧʘʨʦʚʦʟʜʫʰʥʦʛʦ ʤʦʣʦʪʘ ʘʨʦʯʥʦʛʦ ʪʠʧʘ 
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ʈʠʩʫʥʦʢ 3.2 ï ʉʭʝʤʘ ʧʘʨʦʚʦʟʜʫʰʥʦʛʦ ʤʦʣʦʪʘ: 

1ï ʨʘʙʦʯʠʡ ʮʠʣʠʥʜʨ; 2 ï ʧʦʨʰʝʥʴ; 3 ï ʰʪʦʢ; 4 ï ʩʪʘʥʠʥʘ; 5 ï ʙʘʙʘ;                         

6 ï ʚʝʨʭʥʠʡ ʙʦʝʢ; 7 ï ʥʠʞʥʠʡ ʙʦʝʢ; 8 ï ʰʘʙʦʪ; 9 ï ʥʘʧʨʘʚʣʷʶʱʠʝ; 10 ï ʢʘʥʘʣ 

ʧʦʜʘʯʠ ʧʘʨʘ; 11 ï ʛʘʟʦʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʦʝ ʫʩʪʨʦʡʩʪʚʦ; 12 ï ʢʘʥʘʣ ʜʣʷ ʧʦʜʘʯʠ 

ʩʞʘʪʦʛʦ ʧʘʨʘ ʚ ʚʝʨʭʥʶʶ ʧʦʣʦʩʪʴ ʮʠʣʠʥʜʨʘ 

 

ɺ ʪʘʙʣʠʮʝ 3.2 ʧʨʠʚʝʜʝʥʳ ʠʥʪʝʨʚʘʣʳ ʪʝʤʧʝʨʘʪʫʨ ʥʘʛʨʝʚʘ ʟʘʛʦʪʦʚʢʠ ʧʨʠ 

ʩʚʦʙʦʜʥʦʡ ʢʦʚʢʝ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʨʦʮʝʥʪʥʦʛʦ ʩʦʜʝʨʞʘʥʠʷ ʫʛʣʝʨʦʜʘ ʜʣʷ 

ʜʘʥʥʦʡ ʚ ʟʘʜʘʥʠʠ ʤʘʨʢʠ ʩʪʘʣʠ. 

 

ʊʘʙʣʠʮʘ 3.2 ï ʀʥʪʝʨʚʘʣ ʪʝʤʧʝʨʘʪʫʨ ʥʘʛʨʝʚʘ ʟʘʛʦʪʦʚʦʢ ʚ ʟʘʚʠʩʠʤʦʩʪʠ 

ʩʦʜʝʨʞʘʥʠʷ ʫʛʣʝʨʦʜʘ. 

ʉ, % 
ʊʝʤʧʝʨʘʪʫʨʘ ʥʘʯʘʣʘ           

ʧʨʦʮʝʩʩʘ ʢʦʚʢʠ 

ʊʝʤʧʝʨʘʪʫʨʘ ʢʦʥʮʘ 

ʧʨʦʮʝʩʩʘ ʢʦʚʢʠ 

       ɼʦ 0,3 

 

      0,3ï0,5 

 

      0,5ï0,9 

 

      0,9ï2,14 

 

            1200     

            1150    

            1050      

            1000             

              860   

    820 

 

    800 

 

    780 

 

ʄʦʣʦʪʳ ʦʙʩʣʫʞʠʚʘʶʪʩʷ ʦʙʳʯʥʦ ʢʦʥʩʦʣʴʥʦ-ʧʦʚʦʨʦʪʥʳʤʠ ʢʨʘʥʘʤʠ, 

ʧʨʝʩʩʳ ï ʤʦʩʪʦʚʳʤʠ ʢʨʘʥʘʤʠ. 
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ɻʨʘʬʠʯʝʩʢʘʷ ʯʘʩʪʴ ʩʦʩʪʦʠʪ ʠʟ ʯʝʨʪʝʞʘ ʚʘʣʘ ʩ ʥʝʦʙʭʦʜʠʤʳʤʠ ʨʘʟʤʝʨʘʤʠ ʠ 

ʯʝʨʪʝʞʘ ʧʦʢʦʚʢʠ ʩ ʫʢʘʟʘʥʥʳʤʠ ʧʨʠʧʫʩʢʘʤʠ ʠ ʜʦʧʫʩʢʘʤʠ ʜʣʷ ʤʝʭʘʥʠʯʝʩʢʦʡ 

ʦʙʨʘʙʦʪʢʠ. 

 

 

4. ʇʈʆɽʂʊʀʈʆɺɸʅʀɽ ʊɽʍʅʆʃʆɻʀʏɽʉʂʆɻʆ ʇʈʆʎɽʉʉɸ 

ʄɽʍɸʅʀʏɽʉʂʆʁ ʆɹʈɸɹʆʊʂʀ 

 

ɺ ʧʨʦʮʝʩʩʝ ʤʝʭʘʥʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ, ʚʳʧʦʣʥʷʝʤʦʡ ʥʘ ʤʝʪʘʣʣʦʨʝʞʫʱʠʭ 

ʩʪʘʥʢʘʭ, ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʩʧʝʮʠʘʣʴʥʦʛʦ, ʠʤʠʪʠʨʫʶʱʝʛʦ ʢʣʠʥ, ʠʥʩʪʨʫʤʝʥʪʘ 

ʠʟʛʦʪʘʚʣʠʚʘʶʪʩʷ ʧʨʘʢʪʠʯʝʩʢʠ ʚʩʝ ʦʪʚʝʪʩʪʚʝʥʥʳʝ ʜʝʪʘʣʠ. ʉʦʚʦʢʫʧʥʦʩʪʴ 

ʜʝʡʩʪʚʠʡ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʠʟʤʝʥʝʥʠʝ ʨʘʟʤʝʨʦʚ ʠ ʬʦʨʤʳ ʟʘʛʦʪʦʚʦʢ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʟʘʜʘʥʥʳʤʠ ʢʣʘʩʩʦʤ ʯʠʩʪʦʪʳ ʧʦʚʝʨʭʥʦʩʪʝʡ ʠ ʪʦʯʥʦʩʪʠ ʨʘʟʤʝʨʦʚ, 

ʧʫʪʸʤ ʩʥʷʪʠʷ ʧʨʠʧʫʩʢʘ ʨʝʞʫʱʠʤʠ ʠʥʩʪʨʫʤʝʥʪʘʤʠ, ʥʘʟʳʚʘʝʪʩʷ ʦʙʨʘʙʦʪʢʦʡ 

ʨʝʟʘʥʠʝʤ. 

ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʬʦʨʤʳ ʠ ʤʘʪʝʨʠʘʣʘ ʜʝʪʘʣʝʡ, ʪʦʯʥʦʩʪʠ ʠ ʯʠʩʪʦʪ r

ʧʦʚʝʨʭʥʦʩʪʝʡ, ʪʨʝʙʦʚʘʥʠʡ, ʧʨʝʜʲʷʚʣʷʝʤʳʭ ʢ ʥʠʤ, ʤʝʭʘʥʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ 

ʨʝʟʘʥʠʝʤ ʚʳʧʦʣʥʷʝʪʩʷ ʪʦʯʝʥʠʝʤ, ʩʚʝʨʣʝʥʠʝʤ, ʬʨʝʟʝʨʦʚʘʥʠʝʤ, ʰʣʠʬʦʚʘʥʠʝʤ, 

ʩʪʨʦʛʘʥʠʝʤ ʠ ʜʨ. ʥʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʤʝʪʘʣʣʦʨʝʞʫʱʠʭ ʩʪʘʥʢʘʭ. 

ɺ ʤʝʭʘʥʠʯʝʩʢʠʡ ʠʣʠ ʤʝʭʘʥʦʩʙʦʨʦʯʥʳʡ ʮʝʭ ʜʝʪʘʣʠ ʧʦʩʪʫʧʘʶʪ ʠʟ 

ʟʘʛʦʪʦʚʠʪʝʣʴʥʳʭ ʮʝʭʦʚ (ʣʠʪʝʡʥʦʤ, ʢʫʟʥʝʯʥʦʧʨʝʩʩʦʚʦʤ, ʩʚʘʨʦʯʥʦʤ) ʚ ʚʠʜʝ 

ʦʪʣʠʚʦʢ, ʰʪʘʤʧʦʚʘʥʥʳʭ ʠʣʠ ʢʦʚʘʥʥʳʭ ʧʦʢʦʚʦʢ. 

 

4.1 ʆʩʥʦʚʥʳʝ ʧʦʥʷʪʠʡ ʠ ʦʧʨʝʜʝʣʝʥʠʷ 

ʄʝʭʘʥʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ ʧʦʚʝʨʭʥʦʩʪʠ ʤʘʪʝʨʠʘʣʘ ʟʘʛʦʪʦʚʢʠ ʠʣʠ ʠʟʜʝ-

ʣʠʷ ï ʧʦʣʫʯʝʥʠʝ ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʭ ʠʣʠ ʦʢʦʥʯʘʪʝʣʴʥʳʭ ʠʭ ʨʘʟʤʝʨʦʚ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʨʝʙʦʚʘʥʠʷʤʠ ʯʝʨʪʝʞʘ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ, ʢʦʪʦʨʳʡ 

ʦʙʳʯʥʦ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʥʘ ʤʝʪʘʣʣʦʨʝʞʫʱʠʭ ʩʪʘʥʢʘʭ ʠʣʠ ʩ ʧʦʤʦʱʴʶ 

ʩʣʝʩʘʨʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʤʝʭʘʥʠʯʝʩʢʠʤ ʚʦʟʜʝʡʩʪʚʠʝʤ ʨʝʞʫʱʝʛʦ ʠʥʩʪʨʫʤʝʥʪʘ. 

ɺ ʧʨʦʮʝʩʩʝ ʦʧʝʨʘʮʠʡ ʤʝʭʘʥʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʜʣʷ ʧʨʝʜʘʥʠʷ ʟʘʛʦʪʦʚʢʝ 

ʪʨʝʙʫʝʤʳʭ ʨʘʟʤʝʨʦʚ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʪʨʝʙʦʚʘʥʠʷʤ ʯʝʨʪʝʞʘ, ʫʜʘʣʷʶʪ 

ʧʨʠʧʫʩʢ. 

ʇʨʠʧʫʩʢ ʥʘ ʦʙʨʘʙʦʪʢʫ ï ʪʦʣʱʠʥʘ ʩʣʦʷ ʤʝʪʘʣʣʘ, ʫʜʘʣʷʝʤʘʷ ʩ ʧʦʚʝʨʭʥʦʩʪʠ 

ʦʪʣʠʚʢʠ ʧʨʠ ʝʸ ʦʙʨʘʙʦʪʢʝ ʚ ʮʝʣʷʭ ʦʙʝʩʧʝʯʝʥʠʷ ʟʘʜʘʥʥʳʭ ʨʘʟʤʝʨʦʚ, ʬʦʨʤʳ, 

ʨʘʩʧʦʣʦʞʝʥʠʷ, ʥʝʨʦʚʥʦʩʪʝʡ ʠ ʰʝʨʦʭʦʚʘʪʦʩʪʠ ʧʦʚʝʨʭʥʦʩʪʠ ʜʝʪʘʣʠ [ɻʆʉʊ           

ʈ 53464-2009]. ʇʨʠʧʫʩʢʠ ʥʘ ʦʙʨʘʙʦʪʢʫ ʥʘʟʥʘʯʘʶʪ ʥʘ ʢʘʞʜʫʶ ʦʙʨʘʙʘʪʳʚʘʝʤʫʶ 

ʧʦʚʝʨʭʥʦʩʪʴ ʦʪʣʠʚʢʠ. 

ʈʝʟʘʥʠʝ ʤʝʪʘʣʣʦʚ ï ʥʝʦʙʭʦʜʠʤʘʷ ʜʣʷ ʫʜʘʣʝʥʠʷ ʧʨʠʧʫʩʢʘ ʦʙʨʘʙʦʪʢʘ 

ʟʘʛʦʪʦʚʢʠ, ʦʩʫʱʝʩʪʚʣʷʝʤʘʷ ʧʫʪʸʤ ʩʥʷʪʠʷ ʩʣʦʷ ʤʝʪʘʣʣʘ ʚ ʚʠʜʝ ʩʪʨʫʞʢʠ ʩ ʮʝʣʴʶ 

ʧʦʣʫʯʝʥʠʷ ʟʘʜʘʥʥʳʭ ʨʘʟʤʝʨʦʚ, ʬʦʨʤʳ, ʦʙʝʩʧʝʯʝʥʠʷ ʪʨʝʙʫʝʤʦʡ ʰʝʨʦʭʦʚʘʪʦʩʪʠ 

ʠ ʜʨʫʛʠʭ ʢʘʯʝʩʪʚ ʧʦʚʝʨʭʥʦʩʪʠ.  

ʈʝʞʠʤʳ ʨʝʟʘʥʠʷ ï ʩʦʚʦʢʫʧʥʦʩʪʴ ʫʩʣʦʚʠʡ, ʦʧʨʝʜʝʣʷʶʱʠʭ ʦʩʫʱʝʩʪʚʣʝʥʠʝ 

ʧʨʦʮʝʩʩʘ ʨʝʟʘʥʠʷ, ʢ ʢʦʪʦʨʳʤ ʦʪʥʦʩʠʪʩʷ ʪʘʢʠʝ ʟʥʘʯʝʥʠʷ ʢʘʢ ʛʣʫʙʠʥʘ ʨʝʟʘʥʠʷ, 

ʧʦʜʘʯʘ, ʩʢʦʨʦʩʪʴ ʨʝʟʘʥʠʷ, ʯʘʩʪʦʪʘ ʚʨʘʱʝʥʠʷ ʰʧʠʥʜʝʣʷ  ʠ ʜʨ. 



37 

 

ɻʣʘʚʥʦʝ ʜʚʠʞʝʥʠʝ ʨʝʟʘʥʠʷ (Dr) ï ʧʨʷʤʦʣʠʥʝʡʥʦʝ ʧʦʩʪʫʧʘʪʝʣʴʥʦʝ ʠʣʠ 

ʚʨʘʱʘʪʝʣʴʥʦʝ ʜʚʠʞʝʥʠʝ ʟʘʛʦʪʦʚʢʠ ʠʣʠ ʨʝʞʫʱʝʛʦ ʠʥʩʪʨʫʤʝʥʪʘ, ʧʨʦʠʩʭʦʜʷʱʝʝ ʩ 

ʥʘʠʙʦʣʴʰʝʡ ʩʢʦʨʦʩʪʴʶ ʚ ʧʨʦʮʝʩʩʝ ʨʝʟʘʥʠʷ [ɻʆʉʊ 25762-83]. 

ʉʢʦʨʦʩʪʴ ʛʣʘʚʥʦʛʦ ʜʚʠʞʝʥʠʷ ʨʝʟʘʥʠʷ (u) ï ʩʢʦʨʦʩʪʴ ʦʧʨʝʜʝʣʝʥʥʦʡ 

ʪʦʯʢʠ ʨʝʞʫʱʝʡ ʢʨʦʤʢʠ ʠʥʩʪʨʫʤʝʥʪʘ ʠʣʠ ʟʘʛʦʪʦʚʢʠ ʚ ʛʣʘʚʥʦʤ ʜʚʠʞʝʥʠʠ 

ʨʝʟʘʥʠʷ. 

ɼʚʠʞʝʥʠʝ ʧʦʜʘʯʠ (DS) ï ʧʨʷʤʦʣʠʥʝʡʥʦʝ ʧʦʩʪʫʧʘʪʝʣʴʥʦʝ ʠʣʠ 

ʚʨʘʱʘʪʝʣʴʥʦʝ ʜʚʠʞʝʥʠʝ ʨʝʞʫʱʝʛʦ ʠʥʩʪʨʫʤʝʥʪʘ ʠʣʠ ʟʘʛʦʪʦʚʢʠ, ʧʨʠ ʫʩʣʦʚʠʠ, 

ʯʪʦ ʝʛʦ ʩʢʦʨʦʩʪʴ ʥʠʞʝ ʩʢʦʨʦʩʪʠ ʛʣʘʚʥʦʛʦ ʜʚʠʞʝʥʠʷ ʨʝʟʘʥʠʷ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʦʝ 

ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʨʘʩʧʨʦʩʪʨʘʥʠʪʴ ʦʪʜʝʣʝʥʠʝ ʩʣʦʷ ʤʘʪʝʨʠʘʣʘ ʥʘ ʚʩʶ 

ʦʙʨʘʙʘʪʳʚʘʝʤʫʶ ʧʦʚʝʨʭʥʦʩʪʴ [ɻʆʉʊ 25762-83]. 

ʇʦʜʘʯʘ (S) ï ʦʪʥʦʰʝʥʠʝ ʨʘʩʩʪʦʷʥʠʷ, ʧʨʦʡʜʝʥʥʦʛʦ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ 

ʪʦʯʢʦʡ ʨʝʞʫʱʝʡ ʢʨʦʤʢʠ ʠʣʠ ʟʘʛʦʪʦʚʢʠ ʚʜʦʣʴ ʪʨʘʝʢʪʦʨʠʠ ʵʪʦʡ ʪʦʯʢʠ ʚ 

ʜʚʠʞʝʥʠʠ ʧʦʜʘʯʠ, ʢ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʤʫ ʯʠʩʣʫ ʮʠʢʣʦʚ (ʧʦʣʥʳʡ ʦʙʦʨʦʪ, ʭʦʜ ʠʣʠ 

ʜʚʦʡʥʦʡ ʭʦʜ ʠʥʩʪʨʫʤʝʥʪʘ ʠʣʠ ʟʘʛʦʪʦʚʢʠ) ʠʣʠ ʦʧʨʝʜʝʣʸʥʥʳʭ ʜʦʣʝʡ ʮʠʢʣʘ 

ʜʨʫʛʦʛʦ ʜʚʠʞʝʥʠʷ ʚʦ ʚʨʝʤʷ ʨʝʟʘʥʠʷ ʠʣʠ ʢ ʯʠʩʣʫ ʦʧʨʝʜʝʣʸʥʥʳʭ ʜʦʣʝʡ ʮʠʢʣʘ 

ʵʪʦʛʦ ʜʨʫʛʦʛʦ ʜʚʠʞʝʥʠʷ. 

ɻʣʫʙʠʥʘ ʨʝʟʘʥʠʷ (t) ï ʪʦʣʱʠʥʘ, ʩʥʠʤʘʝʤʘʷ ʚ ʧʨʦʮʝʩʩʝ ʨʝʟʘʥʠʷ, ʩʣʦʷ, 

ʢʦʪʦʨʘʷ ʨʘʚʥʷʝʪʩʷ ʨʘʩʩʪʦʷʥʠ ʁ ʤʝʞʜʫ ʦʙʨʘʙʘʪʳʚʘʝʤʦʡ ʠ ʦʙʨʘʙʦʪʘʥʥʦʡ 

ʧʦʚʝʨʭʥʦʩʪʷʤʠ, ʠʟʤʝʨʝʥʥʳʡ ʧʦ ʧʝʨʧʝʥʜʠʢʫʣʷʨʫ. 

ʈʝʞʫʱʠʡ ʠʥʩʪʨʫʤʝʥʪ ï  ʠʥʩʪʨʫʤʝʥʪ ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʨʝʟʘʥʠʝʤ [ɻʆʉʊ 

25751-83]. 

ʆʩʥʘʩʪʢʘ ʩʪʘʥʦʯʥʘʷ ï ʩʦʚʦʢʫʧʥʦʩʪʴ ʫʩʪʨʦʡʩʪʚ ʠ ʧʨʠʩʧʦʩʦʙʣʝʥʠʡ, 

ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʫʩʪʘʥʦʚʢʠ, ʦʨʠʝʥʪʘʮʠʠ ʠ ʟʘʢʨʝʧʣʝʥʠʷ ʟʘʛʦʪʦʚʢʠ ʠʣʠ 

ʠʥʩʪʨʫʤʝʥʪʘ, ʩʫʱʝʩʪʚʝʥʥʦ ʨʘʩʰʠʨʷʶʱʠʭ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ 

ʤʝʪʘʣʣʦʨʝʞʫʱʠʭ ʩʪʘʥʢʦʚ. ʈʘʟʣʠʯʘʶʪ ʦʩʥʘʩʪʢʫ, ʠʩʧʦʣʴʟʫʝʤʫʶ ʜʣʷ ʢʨʝʧʣʝʥʠʷ 

ʟʘʛʦʪʦʚʦʢ, ʨʝʞʫʱʝʛʦ ʠʥʩʪʨʫʤʝʥʪʘ, ʫʩʪʨʦʡʩʪʚʘ ʜʣʷ ʠʟʤʝʨʝʥʠʷ ʠ ʚʳʧʦʣʥʝʥʠʷ 

ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʭ ʦʧʝʨʘʮʠʡ. 

 

4.2. ʇʦʨʷʜʦʢ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʦʧʝʨʘʮʠʡ ʤʝʭʘʥʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ 

4.2.1ʆʩʦʙʝʥʥʦʩʪʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʦʧʝʨʘʮʠʡ ʤʝʭʘʥʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ 

ʥʘ ʪʦʢʘʨʥʳʭ ʩʪʘʥʢʘʭ 

ʊʦʯʝʥʠʝ ï ʦʧʝʨʘʮʠʷ, ʚʳʧʦʣʥʷʝʤʘʷ ʥʘ ʩʪʘʥʢʘʭ ʪʦʢʘʨʥʦʡ ʛʨʫʧʧʳ, ʜʣʷ 

ʦʙʨʘʙʦʪʢʠ ʪʝʣ ʚʨʘʱʝʥʠʷ, ʘ ʪʘʢʞʝ ʧʦʣʫʯʝʥʠʷ ʚʠʥʪʦʚʳʭ, ʩʧʠʨʘʣʴʥʳʭ, ʨʝʟʴʙʦʚʳʭ 

ʠ ʜʨʫʛʠʭ ʬʘʩʦʥʥʳʭ ʧʦʚʝʨʭʥʦʩʪʝʡ ʩ ʧʦʤʦʱʴʶ ʨʝʟʮʦʚ, ʩʚʝʨʣ, ʟʝʥʢʝʨʦʚ, 

ʨʘʟʚʝʨʪʦʢ. 

ʆʩʥʦʚʥʳʝ ʩʭʝʤʳ ʨʝʟʘʥʠʷ ʧʨʠ ʪʦʯʝʥʠʠ ʠ ʧʨʠʤʝʥʷʝʤʳʝ ʧʨʠ ʵʪʦʤ ʪʠʧʳ 

ʧʨʦʭʦʜʥʳʭ ʨʝʟʮʦʚ (ʧʨʷʤʦʡ, ʦʪʦʛʥʫʪʳʡ, ʫʧʦʨʥʳʡ), ʧʦʢʘʟʘʥʳ ʥʘ ʨʠʩʫʥʢʝ 4.1. 

ʆʪʦʛʥʫʪʳʡ ʧʨʦʭʦʜʥʦʡ ʨʝʟʝʮ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥ ʢʘʢ ʜʣʷ ʦʙʨʘʙʦʪʢʠ 

ʮʠʣʠʥʜʨʠʯʝʩʢʠʭ ʧʦʚʝʨʭʥʦʩʪʝʡ, ʪʘʢ ʠ ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʪʦʨʮʦʚʳʭ ʧʦʚʝʨʭʥʦʩʪʝʡ. 

ʇʨʷʤʳʝ ʠ ʦʪʦʛʥʫʪʳʝ ʧʨʦʭʦʜʥʳʝ ʨʝʟʮʳ ʧʨʠʤʝʥʷʶʪ ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʥʘ ʧʨʦʭʦʜ, ʘ 

ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʦʙʪʦʯʠʪʴ ʜʦ ʫʩʪʫʧʘ, ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦʛʦ ʦʩʠ ʜʝʪʘʣʠ 

ʧʨʠʤʝʥʷʶʪ ʫʧʦʨʥʳʝ ʨʝʟʮʳ (ʨʠʩʫʥʦʢ 4.1 ʘ, ʙ, ʛ, ʝ.). ʇʦʜʨʝʟʢʘ ʪʦʨʮʦʚʦʡ 

ʧʦʚʝʨʭʥʦʩʪʠ ʧʦʜʨʝʟʥʳʤ ʨʝʟʮʦʤ ʠʟʦʙʨʘʞʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 4.1, ʚ. ʉʭʝʤʘ ʨʘʩʪʦʯʢʠ 
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ʦʪʚʝʨʩʪʠʷ ʨʘʩʪʦʯʥʳʤʠ ʨʝʟʮʘʤʠ ʧʦʢʘʟʘʥʘ ʥʘ ʨʠʩʫʥʢʝ 4.1, ʥ, ʘ ʥʘ ʨʠʩʫʥʢʝ 4.1, ʜ ï 

ʦʪʨʝʟʢʘ ʟʘʛʦʪʦʚʢʠ ʠʣʠ ʥʘʨʝʟʘʥʠʝ ʢʘʥʘʚʢʠ ʧʨʠ ʧʦʤʦʱʠ ʦʪʨʝʟʥʦʛʦ ʨʝʟʮʘ. 

ʅʘʨʝʟʘʥʠʝ ʨʝʟʴʙʳ ʨʝʟʴʙʦʚʳʤ ʨʝʟʮʦʤ ʠʟʦʙʨʘʞʝʥʦ ʥʘ ʨʠʩʫʥʢʝ 4.1, ʣ, ʘ ʥʘ ʨʠʩʫʥʢʝ  

4.1, ʤ ï ʪʦʯʝʥʠʝ ʬʘʩʦʥʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʬʘʩʦʥʥʳʤ ʨʝʟʮʦʤ ʠ ʨʘʜʠʫʩʘ 

ʟʘʢʨʫʛʣʝʥʠʷ ʛʘʣʪʝʣʴʥʳʤ ʨʝʟʮʦʤ ʥʘ ʨʠʩʫʥʢʝ 4.1, ʟ. ɼʣʷ ʯʠʩʪʦʚʦʡ ʪʦʢʘʨʥʦʡ 

ʦʙʨʘʙʦʪʢʠ ʧʨʠʤʝʥʷʶʪʩʷ ʯʠʩʪʦʚʳʝ ʨʝʟʮʳ (ʨʠʩʫʥʦʢ 4.1, ʞ). 

 

 

 
 

 

ʈʠʩʫʥʦʢ 4.1 ï ʆʩʥʦʚʥʳʝ ʩʭʝʤʳ ʨʝʟʘʥʠʷ ʠ ʨʝʟʮʳ ʜʣʷ ʠʭ ʨʝʘʣʠʟʘʮʠʠ:                     

ʘ ï ʧʨʦʜʦʣʴʥʦʝ ʪʦʯʝʥʠʝ ʧʨʷʤʳʤ ʧʨʦʭʦʜʥʳʤ ʨʝʟʮʦʤ; ʙ ï ʧʨʦʜʦʣʴʥʦʝ ʪʦʯʝʥʠʝ 

ʦʪʦʛʥʫʪʳʤ ʨʝʟʮʦʤ; ʚ ï ʧʦʧʝʨʝʯʥʦʝ ʪʦʯʝʥʠʝ ʧʦʜʨʝʟʥʳʤ ʨʝʟʮʦʤ; ʛ ï ʧʨʦʜʦʣʴʥʦʝ 

ʪʦʯʝʥʠʝ ʫʧʦʨʥʳʤ ʨʝʟʮʦʤ; ʜ ï ʧʨʦʨʝʟʢʘ ʢʘʥʘʚʢʠ ʦʪʨʝʟʥʳʤ ʨʝʟʮʦʤ;                          

ʝ ï ʧʨʦʜʦʣʴʥʦʝ ʠ ʧʦʧʝʨʝʯʥʦʝ ʪʦʯʝʥʠʝ ʦʪʨʝʟʥʳʤ ʨʝʟʮʦʤ; ʞ ï ʯʠʩʪʦʚʦʝ 

ʧʨʦʜʦʣʴʥʦʝ ʪʦʯʝʥʠʝ ʰʠʨʦʢʠʤ ʨʝʟʮʦʤ; ʟ ï ʯʠʩʪʦʚʦʝ ʪʦʯʝʥʠʝ ʟʘʢʨʫʛʣʝʥʥʳʤ 

ʨʝʟʮʦʤ; ʠ ï ʜʦʣʙʣʝʥʠʝ ʜʦʣʙʸʞʥʳʤ ʨʝʟʮʦʤ; ʢ ï ʩʪʨʦʛʘʥʠʝ ʩʪʨʦʛʘʣʴʥʳʤ ʨʝʟʮʦʤ;     

ʣ ï ʥʘʨʝʟʘʥʠʝ ʨʝʟʴʙʳ ʨʝʟʴʙʦʚʳʤ ʨʝʟʮʦʤ; ʤ ï ʬʘʩʦʥʥʦʝ ʪʦʯʝʥʠʝ ʧʨʠʟʤʘʪʠʯʝʩʢʠʤ 

ʬʘʩʦʥʥʳʤ ʨʝʟʮʦʤ; ʥ ï ʨʘʩʪʦʯʢʘ ʦʪʚʝʨʩʪʠʷ ʨʘʩʪʦʯʥʳʤ ʨʝʟʮʦʤ 
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ʅʘ ʨʠʩʫʥʢʝ 4.2 ʧʨʝʜʩʪʘʚʣʝʥ ʪʦʢʘʨʥʦ-ʚʠʥʪʦʨʝʟʥʳʡ ʩʪʘʥʦʢ 16ʂ20. 

 
ʈʠʩʫʥʦʢ 4.2 ʉʭʝʤʘ ʪʦʢʘʨʥʦ-ʚʠʥʪʦʨʝʟʥʦʛʦ ʩʪʘʥʢʘ: 

1 ï ʛʠʪʘʨʘ ʩʦ ʩʤʝʥʥʳʤʠ ʟʫʙʯʘʪʳʤʠ ʢʦʣʸʩʘʤʠ; 2 ï ʧʝʨʝʜʥʷʷ ʙʘʙʢʘ ʩ 

ʢʦʨʦʙʢʦʡ ʩʢʦʨʦʩʪʝʡ; 3, 6 ï ʨʫʢʦʷʪʢʠ ʧʝʨʝʢʣʶʯʝʥʠʷ ʢʦʨʦʙʢʠ ʩʢʦʨʦʩʪʝʡ;               

4 ï ʨʫʢʦʷʪʢʘ ʧʝʨʝʢʣʶʯʝʥʠʷ ʟʥʘʯʝʥʠʷ ʰʘʛʘ ʨʝʟʴʙʳ; 5 ï ʨʫʢʦʷʪʢʘ ʧʝʨʝʢʣʶʯʝʥʠʷ 

ʥʘʧʨʘʚʣʝʥʠʷ ʨʝʟʴʙʳ (ʧʨʘʚʘʷ, ʣʝʚʘʷ); 7 ï ʨʫʢʦʷʪʢʘ ʨʫʯʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ 

ʩʫʧʧʦʨʪʦʤ ʚ ʧʨʦʜʦʣʴʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ; 8 ï ʧʦʣʟʫʥ ʩ ʤʝʭʘʥʠʟʤʦʤ ʚʢʣʶʯʝʥʠʷ ʠ 

ʦʪʢʣʶʯʝʥʠʷ ʨʝʝʯʥʦʡ ʰʝʩʪʝʨʥʠ ʬʘʨʪʫʢʘ; 9 ï ʨʫʢʦʷʪʢʘ ʨʫʯʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ 

ʩʫʧʧʦʨʪʦʤ ʚ ʧʦʧʝʨʝʯʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ; 10 ï ʩʫʧʧʦʨʪ; 11 ï ʢʥʦʧʦʯʥʘʷ ʩʪʘʥʮʠʷ; 

12 ï ʨʫʢʦʷʪʢʘ ʨʫʯʥʦʛʦ ʧʝʨʝʤʝʱʝʥʠʷ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʩʫʧʧʦʨʪʘ; 13 ï ʢʥʦʧʢʘ 

ʙʳʩʪʨʦʛʦ ʚʢʣʶʯʝʥʠʷ ʜʚʠʞʝʥʠʷ ʩʫʧʧʦʨʪʘ; 14 ï ʨʫʢʦʷʪʢʘ ʚʢʣʶʯʝʥʠʷ, 

ʚʳʢʣʶʯʝʥʠʷ ʨʝʚʝʨʩʠʨʦʚʘʥʠʷ ʧʨʦʜʦʣʴʥʦʡ ʠ ʧʦʧʝʨʝʯʥʦʡ ʧʦʜʘʯ ʩʫʧʧʦʨʪʘ;            

15 ï ʟʘʜʥʷʷ ʙʘʙʢʘ; 16 ï ʰʢʘʬ ʩ ʵʣʝʢʪʨʦʦʙʦʨʫʜʦʚʘʥʠʝʤ; 17 ï ʧʨʠʚʦʜ ʙʳʩʪʨʳʭ 

ʧʝʨʝʤʝʱʝʥʠʡ ʩʫʧʧʦʨʪʘ; 18, 22 ï ʨʫʢʦʷʪʢʠ  ʧʝʨʝʢʣʶʯʝʥʠʷ ʠ ʨʝʚʝʨʩʘ ʰʧʠʥʜʝʣʷ; 

19 ï ʨʫʢʦʷʪʢʘ ʚʢʣʶʯʝʥʠʷ ʤʘʪʦʯʥʦʡ ʛʘʡʢʠ ʬʘʨʪʫʢʘ; 20  ʬʘʨʪʫʢ; 21 ï ʩʪʘʥʠʥʘ;     

23 ï ʢʦʨʦʙʢʘ ʧʦʜʘʯ; 24, 25 ï ʨʫʢʦʷʪʢʠ ʫʧʨʘʚʣʝʥʠʷ ʢʦʨʦʙʢʦʡ ʧʦʜʘʯ;                     

26 ï ʪʨʸʭʢʫʣʘʯʢʦʚʳʡ ʧʘʪʨʦʥ; 27 ï ʧʘʪʨʦʥ; 28 ï ʭʦʜʦʚʦʡ ʚʠʥʪ;  

29 ï ʭʦʜʦʚʦʡ ʚʘʣʠʢ 

 

ɼʣʷ ʦʙʨʘʙʦʪʢʠ ʦʪʣʠʚʢʠ ʥʘ ʩʪʘʥʢʘʭ ʪʦʢʘʨʥʦʡ ʛʨʫʧʧʳ ʥʘʟʥʘʯʘʶʪʩʷ ʨʝʞʠʤʳ 

ʨʝʟʘʥʠʷ, ʟʥʘʯʝʥʠʷ ʢʦʪʦʨʳʭ ʟʘʚʠʩʠʪ ʦʪ ʤʘʨʢʠ ʦʙʨʘʙʘʪʳʚʘʝʤʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʝʛʦ 

ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ, ʩʦʩʪʦʷʥʠʷ ʧʦʚʝʨʭʥʦʩʪʠ ʟʘʛʦʪʦʚʢʠ, ʚʠʜʘ 

ʪʦʢʘʨʥʦʡ ʦʧʝʨʘʮʠʠ, ʭʘʨʘʢʪʝʨʘ ʦʙʨʘʙʦʪʢʠ (ʯʝʨʥʦʚʘʷ ʠʣʠ ʯʠʩʪʦʚʘʷ), ʝʸ ʫʩʣʦʚʠʡ 

(ʧʨʝʨʳʚʠʩʪʘʷ ʠʣʠ ʥʝʧʨʝʨʳʚʥʘʷ), ʤʘʪʝʨʠʘʣʘ ʨʝʞʫʱʝʛʦ ʠʥʩʪʨʫʤʝʥʪʘ. 
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ʈʠʩʫʥʦʢ 4.3 ï ʕʣʝʤʝʥʪʳ ʨʝʞʠʤʦʚ ʨʝʟʘʥʠʷ ʧʨʠ ʪʦʯʝʥʠʠ:  

ʘ ï ʥʘʨʫʜʥʦʝ ʪʦʯʝʥʠʝ; ʙ ï ʨʘʩʪʘʯʠʚʘʥʠʝ; ʚ ï ʧʦʜʨʝʟʘʥʠʝ; D ï ʜʠʘʤʝʪʨ 

ʦʙʪʯʠʚʘʝʤʦʡ ʧʦʚʝʨʭʥʦʩʪʠ;  

d ï ʣʠʘʤʝʪʨ ʦʨʘʙʦʪʘʥʥʦʡ ʧʦʚʝʨʭʥʥʦʩʪʠ; DS ï ʥʘʧʨʘʚʣʝʥʠʝ ʜʚʠʞʝʥʠʝ ʧʦʜʘʯʠ;  

Dr ï ʛʣʘʚʥʦʝ ʣʚʤʜʝʥʠʝ ʨʝʟʘʥʠʷ; V ï ʥʘʧʨʘʚʣʥʥʠʝ ʩʢʦʨʦʩʠʠ ʛʣʘʚʥʦʛʦ ʜʚʠʞʝʥʠ 

ʨʝʟʘʥʠʷ; SO ï  ʧʦʘʚʩʘ ʥʘ ʦʦʨʦʪ ʟʘʛʦʪʦʚʢʠ; ʘ ï ʰʠʨʠʥʘ ʩʪʨʫʞʢʠ;  ʚ ï ʰʠʨʥʘ 

ʩʪʨʫʞʢʠ;  t ï ʛʣʫʙʠʥʘ ʨʝʟʘʥʠʷ 

 

ɻʣʫʙʠʥʘ ʨʝʟʘʥʠʷ ʧʨʠ ʪʦʯʝʥʠʠ t ï ʪʦʣʱʠʥʘ ʩʥʠʤʘʝʤʦʛʦ ʟʘ ʦʜʠʥ ʧʨʦʭʦʜ 

ʠʥʩʪʨʫʤʝʥʪʘ ʩʣʦʷ ʤʝʪʘʣʣʘ, ʠʟʤʝʨʝʥʥʘʷ ʢʘʢ ʨʘʩʩʪʦʷʥʠʝ ʧʦ ʧʝʨʧʝʥʜʠʢʫʣʷʨ ʤʝʞʜʫ 

ʦʙʨʘʙʦʪʘʥʥʦʡ ʠ ʦʙʨʘʙʘʪʳʚʘʝʤʦʡ ʧʦʚʝʨʭʥʦʩʪʷʤʠ.  

ɻʣʫʙʠʥʘ ʨʝʟʘʥʠʷ ʧʨʠ ʨʘʩʪʘʯʠʚʘʥʠʠ, ʨʘʩʩʚʝʨʣʠʚʘʥʠʠ, ʨʘʟʚʝʨʪʳʚʘʥʠʠ, 

ʟʝʥʢʝʨʦʚʘʥʠʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ (4.1): 

                 t =  
D -d

 2 .
,                                                                      (4.1) 

ʛʜʝ D ï ʜʠʘʤʝʪʨ ʦʙʨʘʙʘʪʳʚʘʝʤʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʟʘʛʦʪʦʚʢʠ; d ï ʜʠʘʤʝʪʨ 

ʦʙʨʘʙʦʪʘʥʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ. 

ʇʨʠ ʚʳʪʘʯʠʚʘʥʠʠ ʢʘʥʘʚʢʠ, ʦʪʨʝʟʘʥʠʠ ʟʘʛʦʪʦʚʢʠ ʛʣʫʙʠʥʘ ʨʝʟʘʥʠʷ ʨʘʚʥʘ 

ʰʠʨʠʥʝ ʢʘʥʘʚʢʠ ʠʣʠ ʰʠʨʠʥʝ ʦʪʨʝʟʥʦʛʦ ʨʝʟʮʘ ʟʘ ʦʜʠʥ ʧʨʦʭʦʜ ʠʥʩʪʨʫʤʝʥʪʘ. 

ɿʥʘʯʝʥʠʝ ʛʣʫʙʠʥʳ ʨʝʟʘʥʠʷ ʚʳʙʠʨʘʝʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʝʣʠʯʠʥʳ 

ʧʨʠʧʫʩʢʘ, ʥʦ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʩʥʠʤʘʪʴ ʝʛʦ ʦʜʥʠʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʠ ʟʘ ʦʜʠʥ 

ʧʨʦʭʦʜ, ʯʪʦ ʚʦʟʤʦʞʥʦ ʨʝʘʣʠʟʦʚʘʪʴ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʤʦʱʥʦʩʪʠ ʩʪʘʥʢʘ, 

ʞʝʩʪʢʦʩʪʠ ʢʨʝʧʣʝʥʠʷ ʟʘʛʦʪʦʚʢʠ ʠ ʪʨʝʙʫʝʤʦʡ ʪʦʯʥʦʩʪʠ ʦʙʨʘʙʦʪʢʠ. 

ʇʦʜʘʯʘ ʧʨʠ ʪʦʯʝʥʠʠ S (ʤʤ/ʦʙ) ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʘʢ ʨʘʩʩʪʦʷʥʠʝ, ʢʦʪʦʨʦʝ 

ʧʨʦʭʦʜʠʪ ʨʝʟʝʮ ʟʘ ʦʜʠʥ ʦʙʦʨʦʪ ʰʧʠʥʜʝʣʷ ʩʪʘʥʢʘ. ɿʥʘʯʝʥʠʝ ʧʦʜʘʯʠ ʟʘʚʠʩʠʪ ʦʪ 

ʤʦʱʥʦʩʪʠ ʛʣʘʚʥʦʛʦ ʧʨʠʚʦʜʘ ʩʪʘʥʢʘ, ʛʣʫʙʠʥʳ ʨʝʟʘʥʠʷ, ʚʠʜʘ ʨʝʞʫʱʝʛʦ 

ʠʥʩʪʨʫʤʝʥʪʘ, ʩʚʦʡʩʪʚ ʦʙʨʘʙʘʪʳʚʘʝʤʦʛʦ  ʤʘʪʝʨʠʘʣʘ ʟʘʛʦʪʦʚʢʠ, ʪʨʝʙʦʚʘʥʠʶ ʢ 
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ʰʝʨʦʭʦʚʘʪʦʩʪʠ ʧʦʚʝʨʭʥʦʩʪʠ. ɺ ʦʙʱʝʤ ʚʠʜʝ ʧʦʜʘʯʘ  S ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʘʢ         

(0,05 õ 0,25) t. 

ɿʘ ʩʢʦʨʦʩʪʴ ʨʝʟʘʥʠʷ u (ʤ/ʤʠʥ) ʧʨʠ ʪʦʯʝʥʠʠ ʧʨʠʥʠʤʘʝʪʩʷ ʩʫʤʤʘʨʥʘʷ 

ʪʨʘʝʢʪʦʨʠʷ ʨʝʞʫʱʝʡ ʢʨʦʤʢʠ ʠʥʩʪʨʫʤʝʥʪʘ ʚ ʝʜʠʥʠʮʫ ʚʨʝʤʝʥʠ. ʈʘʩʯʸʪ ʩʢʦʨʦʩʪʠ 

ʨʝʟʘʥʠʷ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ ʩʣʝʜʫʶʱʝʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ: 

ï ʦʧʨʝʜʝʣʷʝʪʩʷ ʛʣʫʙʠʥʘ ʨʝʟʘʥʠʷ t; 

ï ʟʥʘʯʝʥʠʝ ʧʦʜʘʯʠ S ʚʳʙʠʨʘʝʪʩʷ ʧʦ ʪʘʙʣʠʮʘʤ 4.1, 4.2; 

ï  ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʪʘʙʣʠʯʥʦʝ ʟʥʘʯʝʥʠʝ ʩʢʦʨʦʩʪʠ ʨʝʟʘʥʠʷ V ʚ ʪʘʙʣʠʮʘʭ 

4.1, 4.2; 

ï ʧʦ ʬʦʨʤʫʣʝ n = 1000u/pD ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʯʘʩʪʦʪʘ ʚʨʘʱʝʥʠʷ ʰʧʠʥʜʝʣʷ 

ʩʪʘʥʢʘ (ʦʙ/ʤʠʥ, ʤʠʥ -1); 

ï ʚʳʙʠʨʘʝʪʩʷ ʧʦ ʪʘʙʣʠʮʝ 4.3. ʙʣʠʞʘʡʰʝʝ ʟʥʘʯʝʥʠʝ ʯʘʩʪʦʪʳ ʚʨʘʱʝʥʠʷ 

ʰʧʠʥʜʝʣʷ ʜʣʷ ʩʪʘʥʢʘ ʤʠʜʝʣʠ 1ʂ62; 

ï ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʫʪʦʯʥʝʥʥʦʝ ʟʥʘʯʝʥʠʝ ʩʢʦʨʦʩʪʠ ʨʝʟʘʥʠʷ ʧʦ ʬʦʨʤʫʣʝ 

(4.2): 

                                    u = 
p D n.

 1000.
,                             (4.2) 

ʛʜʝ D ʜʠʘʤʝʪʨ ʟʘʛʦʪʦʚʢʠ; n ï ʯʘʩʪʦʪʘ ʚʨʘʱʝʥʠʷ ʰʧʠʥʜʝʣʷ ʪʦʢʘʨʥʦʛʦ 

ʩʪʘʥʢʘ. 

 

ʊʘʙʣʠʮʘ 4.1 ï ɿʥʘʯʝʥʠʷ ʧʦʜʘʯ, ʩʢʦʨʦʩʪʝʡ ʨʝʟʘʥʠʷ ʜʣʷ ʯʝʨʥʦʚʦʛʦ ʪʦʯʝʥʠʷ ʯʫʛʫʥʘ 

ʨʝʟʮʘʤʠ ʩ ʧʣʘʩʪʠʥʢʘʤʠ ʠʟ ʪʚʝʨʜʦʛʦ ʩʧʣʘʚʘ ɺʂ6ʄ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʛʣʫʙʠʥʳ 

ʨʝʟʘʥʠʷ ʠ ʠʩʭʦʜʥʦʛʦ ʜʠʘʤʝʪʨʘ ʟʘʛʦʪʦʚʢʠ 
ɼʠʘʤʝʪʨ 

ʟʘʛʦʪʦʚʢʠ 

ʥʝ ʙʦʣʝʝ, 

ʤʤ 

ɻʣʫʙʠʥʘ ʨʝʟʘʥʠʷ t, ʤʤ 

2 4 6 
ʇʦʜʘʯʘ, 

ʤʤ/ʦʙ 

ʉʢʦʨʦʩʪʴ 

ʨʝʟʘʥʠʷ 

ʤ/ʤʠʥ 

ʇʦʜʘʯʘ, 

ʤʤ/ʦʙ 

ʉʢʦʨʦʩʪʴ 

ʨʝʟʘʥʠʷ 

ʤ/ʤʠʥ 

ʇʦʜʘʯʘ, 

ʤʤ/ʦʙ 

ʉʢʦʨʦʩʪʴ 

ʨʝʟʘʥʠʷ 

ʤ/ʤʠʥ 

40 0,40 200 0,30 190 0,20 150 

60 0,50 160 0,40 160 0,30 140 

100 0,60 150 0,50 150 0,40 125 

150 0,70 140 0,60 130 0,50 115 

200 0,80 120 0,70 120 0,60 100 

 

ʊʘʙʣʠʮʘ 4.2 ï ɿʥʘʯʝʥʠʷ ʧʦʜʘʯ, ʩʢʦʨʦʩʪʝʡ ʨʝʟʘʥʠʷ ʜʣʷ ʯʠʩʪʦʚʦʛʦ ʪʦʯʝʥʠʷ ʯʫʛʫʥʘ 

ʨʝʟʮʘʤʠ ʩ ʧʣʘʩʪʠʥʢʘʤʠ ʠʟ ʪʚʝʨʜʦʛʦ ʩʧʣʘʚʘ ɺʂ6ʄ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʛʣʫʙʠʥʳ 

ʨʝʟʘʥʠʷ ʠ ʠʩʭʦʜʥʦʛʦ ʜʠʘʤʝʪʨʘ ʟʘʛʦʪʦʚʢʠ 
ɼʠʘʤʝʪʨ 

ʟʘʛʦʪʦʚʢʠ 

ʥʝ ʙʦʣʝʝ, 

ʤʤ 

ɻʣʫʙʠʥʘ ʨʝʟʘʥʠʷ 

2 4 6 
ʇʦʜʘʯʘ, 

ʤʤ/ʦʙ 
ʉʢʦʨʦʩʪʴ 

ʨʝʟʘʥʠʷ, 

ʤ/ʤʠʥ 

ʇʦʜʘʯʘ, 

ʤʤ/ʦʙ 
ʉʢʦʨʦʩʪʴ 

ʨʝʟʘʥʠʷ, 

ʤ/ʤʠʥ 

ʇʦʜʘʯʘ, 

ʤʤ/ʦʙ 
ʉʢʦʨʦʩʪʴ 

ʨʝʟʘʥʠʷ, 

ʤ/ʤʠʥ 

40 0,10 198 0,20 160 0,30 130 

60 0,20 165 0,25 150 0,35 120 
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ɼʠʘʤʝʪʨ 

ʟʘʛʦʪʦʚʢʠ 

ʥʝ ʙʦʣʝʝ, 

ʤʤ 

ɻʣʫʙʠʥʘ ʨʝʟʘʥʠʷ 

2 4 6 
ʇʦʜʘʯʘ, 

ʤʤ/ʦʙ 
ʉʢʦʨʦʩʪʴ 

ʨʝʟʘʥʠʷ, 

ʤ/ʤʠʥ 

ʇʦʜʘʯʘ, 

ʤʤ/ʦʙ 
ʉʢʦʨʦʩʪʴ 

ʨʝʟʘʥʠʷ, 

ʤ/ʤʠʥ 

ʇʦʜʘʯʘ, 

ʤʤ/ʦʙ 
ʉʢʦʨʦʩʪʴ 

ʨʝʟʘʥʠʷ, 

ʤ/ʤʠʥ 

100 0,25 150 0,30 135 0,40 110 

150 0,30 140 0,35 120 0,45 100 

200 0,35 125 0,40 110 0,50 90 
 

 

ʂʦʨʦʙʢʠ ʩʢʦʨʦʩʪʝʡ ʠ ʧʦʜʘʯ ï ʤʝʭʘʥʠʟʤ r ʤʝʪʘʣʣʦʨʝʞʫʱʠʭ ʩʪʘʥʢʦʚ, 

ʦʩʫʱʝʩʪʚʣʷʶʱʠʝ ʥʘʩʪʨʦʡʢʫ ʩʢʦʨʦʩʪʠ ʚʨʘʱʝʥʠʷ ʠʣʠ ʧʝʨʝʤʝʱʝʥʠʷ ʰʧʠʥʜʝʣʷ ʠ 

ʨʝʞʫʱʝʛʦ ʠʥʩʪʨʫʤʝʥʪʘ. ʇʨʠ ʦʙʨʘʙʦʪʢʝ ʜʝʪʘʣʝʡ ʥʘ ʩʪʘʥʢʘʭ ʪʦʢʘʨʥʦʡ ʛʨʫʧʧʳ 

ʪʨʝʙʫʝʤʦʝ ʯʠʩʣʦ ʦʙʦʨʦʪʦʚ ʰʧʠʥʜʝʣʷ ʩ ʟʘʛʦʪʦʚʢʦʡ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʧʦʩʨʝʜʩʪʚʦʤ 

ʢʦʨʦʙʢʠ ʩʢʦʨʦʩʪʝʡ, ʘ ʚʝʣʠʯʠʥʘ ʣʠʥʝʡʥʦʛʦ ʧʝʨʝʤʝʱʝʥʠʷ ʨʝʞʫʱʝʛʦ ʠʥʩʪʨʫʤʝʥ-

ʪʘ ï ʧʦʜʘʯ. 

 

 

ʊʘʙʣʠʮʘ 4.3 ï ʊʘʙʣʠʯʥʳʝ ʜʘʥʥʳʝ ʯʘʩʪʦʪʳ ʚʨʘʱʝʥʠʷ ʰʧʠʥʜʝʣʷ ʪʦʢʘʨʥʦ-

ʚʠʥʪʦʨʝʟʥʦʛʦ ʩʪʘʥʢʘ 1ʂ62 (ʤʠʥ -1) 

630 12,5 50 200 

800 16 63 250 

1000 20 80 315 

1250 25 100 400 

1600 31,5 125 500 

2000 40 160 630 

 

 

ʇʨʠ ʙʝʩʩʪʫʧʝʥʯʘʪʦʤ ʨʝʛʫʣʠʨʦʚʘʥʠʠ ʚʦʟʤʦʞʥʦ ʫʩʪʘʥʦʚʠʪʴ ʦʧʨʝʜʝʣʸʥʥʦʝ 

ʨʘʩʯʸʪʥʦʝ ʟʥʘʯʝʥʠʝ ʯʠʩʣʘ ʦʙʦʨʦʪʦʚ ʰʧʠʥʜʝʣʷ ʩʪʘʥʢʘ, ʝʩʣʠ ʦʥʦ ʥʘʭʦʜʠʪʩʷ ʚ 

ʧʨʝʜʝʣʘʭ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʜʣʷ ʜʘʥʥʦʡ ʤʘʨʢʠ ʩʪʘʥʢʘ. ɺ ʩʣʫʯʘʝ ʩʪʫʧʝʥʯʘʪʦʛʦ 

ʨʝʛʫʣʠʨʦʚʘʥʠʷ, ʯʪʦ ʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʦ ʚ ʤʝʪʘʣʣʦʨʝʞʫʱʠʭ ʩʪʘʥʢʘʭ 

ʚʩʣʝʜʩʪʚʠʝ ʙʦʣʴʰʝʡ ʠʭ ʥʘʜʸʞʥʦʩʪʠ ʠ ʧʨʦʩʪʦʪʳ ʢʦʥʩʪʨʫʢʮʠʠ, ʥʦ ʚʳʟʳʚʘʝʪ 

ʥʝʢʦʪʦʨʫʶ ʧʦʪʝʨʶ ʩʢʦʨʦʩʪʠ ʨʝʟʘʥʠʷ ʠ ʫʤʝʥʴʰʝʥʠʝ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ 

ʦʙʨʘʙʦʪʢʠ, ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʙʣʠʞʘʡʰʝʝ ʙʦʣʴʰʝʝ ʠʣʠ ʤʝʥʴʰʝʝ ʟʥʘʯʝʥʠʝ ʧʦ 

ʦʪʥʦʰʝʥʠʶ ʢ ʨʘʩʯʸʪʥʦʤʫ ʯʠʩʣʫ ʦʙʦʨʦʪʦʚ ʰʧʠʥʜʝʣʷ, ʝʩʣʠ ʧʦʩʣʝʜʥʝʝ ʥʝ ʩʦʚʧʘʣʦ 

ʩ ʯʠʩʣʦʤ ʦʙʦʨʦʪʦʚ, ʠʤʝʶʱʠʭʩʷ ʚ ʨʷʜʝ. ʊʘʢ ʢʘʢ ʚ ʢʦʥʩʪʨʫʢʮʠʠ ʢʦʨʦʙʢʠ ʧʦʜʘʯ 

ʪʦʢʘʨʥʦ-ʚʠʥʪʦʨʝʟʥʦʛʦ ʩʪʘʥʢʘ 1ʂ62 ʧʦʜʘʯʠ ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʩʪʫʧʝʥʯʘʪʦ, ʪʦ 

ʜʝʡʩʪʚʠʪʝʣʴʥʦʝ ʠʭ ʟʥʘʯʝʥʠʷ ʫʪʦʯʥʷʝʪʩʷ ʧʦ ʜʘʥʥʳʤ ʚ ʪʘʙʣʠʮʝ 4.3.  

ɺ ʪʘʙʣʠʮʝ 4.4 ʧʨʠʚʝʜʸʥ ʨʷʜ ʪʘʙʣʠʯʥʳʭ ʟʥʘʯʝʥʠʡ ʧʨʦʜʦʣʴʥʳʭ ʧʦʜʘʯ ʜʣʷ 

ʩʪʘʥʢʘ 16ʂ20. 

 

 



43 

 

ʊʘʙʣʠʮʘ 4.4 ï ɿʥʘʯʝʥʠʷ ʨʷʜʘ ʧʨʦʜʦʣʴʥʳʭ ʧʦʜʘʯ ʪʦʢʘʨʥʦ-ʚʠʥʪʦʨʝʟʥʦʛʦ ʩʪʘʥʢʘ 

16ʂ20 

2,08 1,90 1,74 1,56 1,40 1,21 1,14 

1,04 0,96 0,87 0,78 0,70 0,61 0,57 

4,16 3,80 3,48 3,12 2,80 2,42 2,28 

0,26 0,23 0,21 0,195 0,17 0,15 0,14 

0,52 0,47 0,43 0,39 0,34 0,30 0,18 

0,13 0,12 0,11 0,097 0.084 0,074 0,07 

 

ʇʦʧʝʨʝʯʥʘʷ ʧʦʜʘʯʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʘʢ ʧʦʣʦʚʠʥʘ ʟʥʘʯʝʥʠʷ ʧʨʦʜʦʣʴʥʦʡ 

ʧʦʜʘʯʠ. 

ʂ ʧʨʠʩʧʦʩʦʙʣʝʥʠʷʤ, ʠʩʧʦʣʴʟʫʝʤʳʤ ʧʨʠ ʨʘʙʦʪʝ ʥʘ ʪʦʢʘʨʥʳʭ ʩʪʘʥʢʘʭ, 

ʦʪʥʦʩʷʪʩʷ ʧʘʪʨʦʥʳ, ʧʣʘʥʰʘʡʙʘ, ʣʶʥʝʪʳ, ʮʝʥʪʨʘ ʠ ʦʧʨʘʚʢʠ.  

ʊʦʢʘʨʥʳʝ ʧʘʪʨʦʥʳ ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʫʩʪʘʥʦʚʢʠ ʠ ʟʘʢʨʝʧʣʝʥʠʷ 

ʟʘʛʦʪʦʚʦʢ. 

ʉʘʤʦʮʝʥʪʨʠʨʫʶʱʠʝʩʷ ʪʨʝʭʢʫʣʘʯʢʦʚʳʝ ʧʘʪʨʦʥʳ ʧʦʟʚʦʣʷʶʪ ʙʳʩʪʨʦ 

ʫʩʪʘʥʘʚʣʠʚʘʪʴ, ʮʝʥʪʨʠʨʦʚʘʪʴ ʠ ʟʘʢʨʝʧʣʷʪʴ ʟʘʛʦʪʦʚʢʠ (ʨʠʩʫʥʦʢ 4.4). ɺ ʢʦʨʧʫʩʝ 3 

ʩʘʤʦʮʝʥʪʨʠʨʫʶʱʝʛʦʩʷ ʧʘʪʨʦʥʘ ʥʘʭʦʜʠʪʩʷ ʜʠʩʢ 1, ʥʠʞʥʷʷ ʧʦʚʝʨʭʥʦʩʪʴ ʢʦʪʦʨʦʛʦ 

ʷʚʣʷʝʪʩʷ ʢʦʥʠʯʝʩʢʠʤ ʢʦʣʝʩʦʤ, ʚʭʦʜʷʱʠʤ ʚ ʟʘʮʝʧʣʝʥʠʝ ʩ ʪʨʝʤʷ ʟʫʙʯʘʪʳʤʠ 

ʢʦʣʝʩʘʤʠ 2, ʨʘʩʧʦʣʦʞʝʥʥʳʤʠ ʯʝʨʝʟ 1200. ʇʨʠ ʚʨʘʱʝʥʠʠ ʢʣʶʯʘ, ʚʩʪʘʚʣʝʥʥʦʛʦ ʚ 

ʢʚʘʜʨʘʪʥʦʝ ʦʪʚʝʨʩʪʠʝ ʣʶʙʦʛʦ ʠʟ ʢʦʣʸʩ 2, ʚʨʘɦʘʝʪʩʷ ʢʦʣʝʩʦ ʠ ʜʠʩʢ 1, ʪʘʢ ʢʘʢ ʥʘ 

ʚʝʨʭʥʝʤ ʪʦʨʮʝ ʜʠʩʢʘ ʥʘʨʝʟʘʥʘ ʩʧʠʨʘʣʴ, ʧʦ ʢʦʪʦʨʦʡ ʭʦʜʷʪ ʟʫʙʴʷ ʢʫʣʘʯʢʦʚ 4. ʇʨʠ 

ʧʦʚʦʨʦʪʝ ʜʠʩʢʘ 1 ʧʨʦʠʩʭʦʜʠʪ ʦʜʥʦʚʨʝʤʝʥʥʦʝ ʧʝʨʝʤʝʱʝʥʠʝ ʚʩʝʭ ʪʨʝʭ ʢʫʣʘʯʢʦʚ 

ʢ ʮʝʥʪʨʫ ʠʣʠ ʦʪ ʮʝʥʪʨʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʥʘʧʨʘʚʣʝʥʠʷ ʚʨʘʱʝʥʠʷ ʜʠʩʢʘ. 
 

 
ʈʠʩʫʥʦʢ 4.4 ï ʉʘʤʦʮʝʥʪʨʠʨʫʶʱʠʡʩʷ ʪʨʝʭʢʫʣʘʯʢʦʚʳʡ ʧʘʪʨʦʥ: 

1 ï ʜʠʩʢ; 2 ï ʟʫʙʯʘʪʦʝ ʢʦʣʝʩʦ; 3 ï ʢʦʨʧʫʩ; 4 ï ʟʫʙ ʢʫʣʘʯʢʘ 

 

ʋ ʯʝʪʳʨʝʭʢʫʣʘʯʢʦʚʦʛʦ ʧʘʪʨʦʥʘ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʦʛʦ ʜʣʷ ʟʘʢʨʝʧʣʝʥʠʷ 

ʨʘʟʥʳʭ ʧʦ ʨʘʟʤʝʨʘʤ ʠ ʬʦʨʤʝ ʟʘʛʦʪʦʚʦʢ (ʨʠʩʫʥʦʢ 4.5), ʢʘʞʜʳʡ ʢʫʣʘʯʝʢ 1 

ʧʝʨʝʤʝʱʘʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʚʠʥʪʘ 2 ʢ ʮʝʥʪʨʫ ʠʣʠ ʦʪ ʮʝʥʪʨʘ ʚʥʝ ʥʝʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʧʝʨʝʤʝʱʝʥʠʷ ʦʩʪʘʣʴʥʳʭ ʢʫʣʘʯʢʦʚ. 
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ʈʠʩʫʥʦʢ 4.5 ï ʏʝʪʳʨʸʭʢʫʣʘʯʢʦʚʳʡ ʧʘʪʨʦʥ:  

1ï ʢʫʣʘʯʸʢ; 2 ï ʚʠʥʪ 

 

ɼʣʷ ʟʘʢʨʝʧʣʝʥʠʷ ʥʝʩʠʤʤʝʪʨʠʯʥʳʭ ʠ ʩʣʦʞʥʳʭ ʧʦ ʢʦʥʬʠʛʫʨʘʮʠʠ ʟʘʛʦʪʦʚʦʢ 

ʧʨʠʤʝʥʷʶʪʩʷ ʧʣʘʥʰʘʡʙʳ (ʨʠʩʫʥʦʢ 4.6). ʂʦʨʧʫʩ ʧʣʘʥʰʘʡʙʳ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

ʯʫʛʫʥʥʳʡ ʜʠʩʢ ʩʦ ʩʪʫʧʠʮʝʡ, ʨʝʟʴʙʦʚʦʝ ʦʪʚʝʨʩʪʠʝ ʢʦʪʦʨʦʡ ʧʨʝʜʥʘʟʥʘʯʝʥʦ ʜʣʷ 

ʟʘʢʨʝʧʣʝʥʠʷ ʧʣʘʥʰʘʡʙ r ʥʘ ʩʪʘʥʢʝ ʧʫʪʸʤ ʥʘʚʠʥʯʠʚʘʥʠʷ ʥʘ ʰʧʠʥʜʝʣ.ɹ ʅʘ 

ʧʝʨʝʜʥʝʡ ʧʣʦʩʢʦʩʪʠ ʥʘʭʦʜʷʪʩʷ ʦʪ 4 ʜʦ 6 ʢʘʥʘʚʦʢ ʊ-ʦʙʨʘʟʥʦʛʦ ʧʨʦʬʠʣʷ, ʘ ʪʘʢʞʝ 

ʥʝʩʢʦʣʴʢʦ ʩʢʚʦʟʥʳʭ ʧʘʟʦʚ ʠ ʦʪʚʝʨʩʪʠʡ. ɿʘʛʦʪʦʚʢʠ ʢʨʝʧʷʪʩʷ ʥʘ ʧʣʘʥʰʘʡʙʝ 

ʧʣʘʥʢʘʤʠ, ʚʩʪʘʚʣʝʥʥʳʤʠ ʚ ʧʘʟʳ ʢʫʣʘʯʢʘʤʠ, ʠ ʧʨʠʞʠʤʘʶʪʩʷ ʚʚʸʨʥʫʪʳʤʠ ʚ 

ʢʫʣʘʯʢʠ ʙʦʣʪʘʤʠ. ʅʘ ʨʠʩʫʥʢʝ 4.6 ʧʦʢʘʟʘʥʦ ʟʘʢʨʝʧʣʝʥʠʝ ʟʘʛʦʪʦʚʢʠ 2 ʥʘ ʢʦʨʧʫʩʝ 

1 ʧʣʘʥʰʘʡʙʳ ʧʨʠ ʧʦʤʦʱʠ ʫʛʦʣʴʥʠʢʦʚ 3. ʅʘ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʡ ʩʪʦʨʦʥʝ 

ʫʩʪʘʥʦʚʣʝʥ ʛʨʫʟ ï ʧʨʦʪʠʚʦʚʝʩ 4. 

 

 
 

ʈʠʩʫʥʦʢ 4.6 ï ʇʣʘʥʰʘʡʙʘ:  

1 ï ʢʦʨʧʫʩ; 2 ï ʟʘʛʦʪʦʚʢʘ; 3 ï ʫʛʦʣʴʥʠʢʠ; 4 ï ʧʨʦʪʠʚʦʚʝʩ 
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ʃʶʥʝʪʳ ï ʧʨʠʩʧʦʩʦʙʣʝʥʠʷ ʜʣʷ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʧʦʜʜʝʨʞʢʠ ʥʝʞʸʩʪʢʠʭ 

(ʜʣʠʥʥʳʭ ʠ ʪʦʥʢʠʭ) ʚʘʣʦʚ. ʃʶʥʝʪʳ ʙʳʚʘʶʪ ʥʝʧʦʜʚʠʞʥʳʝ (ʨʠʩʫʥʦʢ 4.7) ʠ 

ʧʦʜʚʠʞʥʳʝ (ʨʠʩʫʥʦʢ 4.8). 

ʃʶʥʝʪ ʥʝʧʦʜʚʠʞʥʳʡ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʥʘ ʥʘʧʨʘʚʣʷʶʱʠʝ ʩʪʘʥʥʠʪʳ ʩʪʘʥʢʘ 

ʠ ʟʘʢʨʝʧʣʷʝʪʩʷ ʧʣʘʥʢʦʡ 5 ʧʦʩʨʝʜʩʪʚʦʤ ʩʦʝʜʠʥʝʥʠʷ ʙʦʣʪʘ ʩ ʛʘʡʢʦʡ 6. ʆʪʢʠʜʥʘʷ 

ʢʨʳʰʢʘ 1 ʥʝʧʦʜʚʠʞʥʦʛʦ ʣʶʥʝʪʘ ʨʘʩʢʨʳʚʘʝʪʩ ̫ ʧʨʠ ʫʩʪʘʥʦʚʢʝ ʠʣʠ ʩʥʷʪʠʠ 

ʦʙʨʘʙʘʪʳʚʘʝʤʦʡ ʜʝʪʘʣʠ. ɺ ʧʨʦʮʝʩʩʝ ʦʙʨʘʙʦʪʢʠ ʚʘʣ ʦʧʠʨʘʝʪʩʷ ʥʘ ʪʨʠ ʢʫʣʘʯʢʘ 2, 

ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʢʦʪʦʨʳʤʠ ʠ ʚʝʣʠʯʠʥʘ ʩʞʘʪʠʷ ʠʤʠ ʚʘʣʘ ʨʝʛʫʣʠʨʫʝʪʩʷ ʚʠʥʪʘʤʠ 

3, ʘ ʟʘʢʨʝʧʣʷʝʪʩʷ ʚ ʫʩʪʘʥʦʚʣʝʥʥʦʤ ʧʦʣʦʞʝʥʠʠ ʙʦʣʪʦʤ 4. ʇʦʜ ʢʫʣʘʯʢʠ ʣʶʥʝʪʘ ʥʘ 

ʧʦʚʝʨʭʥʦʩʪʠ ʜʝʪʘʣʠ, ʦʙʳʯʥʦ ʧʦʩʝʨʝʜʠʥʝ, ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʪʦʯʠʪʴ ʢʘʥʘʚʢʫ 

ʰʠʨʠʥʦʡ ʥʝʤʥʦʛʦ ʙʦʣʴʰʝ ʰʠʨʠʥʳ ʢʫʣʘʯʢʘ. 

ʅʘʨʫʞʥʳʡ ʜʠʘʤʝʪʨ ʚʘʣʘ ʩʥʘʯʘʣʘ ʦʙʪʘʯʠʚʘʝʪʩʷ ʜʦ ʢʫʣʘʯʢʦʚ ʣʶʥʝʪʘ, ʘ 

ʧʦʩʣʝ ʝʛʦ ʧʝʨʝʫʩʪʘʥʦʚʢʠ, ʪʦʯʠʪʩʷ ʦʢʦʥʯʘʪʝʣʴʥʦ ʚ ʨʘʟʤʝʨ ʧʦ ʚʩʝʡ ʜʣʠʥʝ. 

 

 
 

ʈʠʩʫʥʦʢ 4.6 ï ʅʝʧʦʜʚʠʞʥʳʡ ʣʶʥʝʪ:  

1 ï ʦʪʢʠʜʥʘʷ ʢʨʳʰʢʘ; 2 ï ʢʫʣʘʯʢʠ;  

3 ï ʫʩʪʘʥʦʚʦʯʥʳʝ ʚʠʥʪʳ; 4 ï ʙʦʣʪ; 5 ï ʧʣʘʥʢʘ; 6 ï ʛʘʡʢʘ 
 

ʇʦʜʚʠʞʥʳʡ ʣʶʥʝʪ (ʨʠʩʫʥʦʢ 4.7) ʧʨʠʢʨʝʧʠʪʩʷ ʢ ʢʘʨʝʪʢʝ ʩʫʧʧʦʨʪʘ ʠ ʚ 

ʧʨʦʮʝʩʩʝ ʦʙʨʘʙʦʪʢʠ ʧʝʨʝʤʝʱʘʝʪʩʷ ʚʜʦʣʴ ʦʙʨʘʙʘʪʳʚʘʝʤʦʛʦ ʚʘʣʘ ʦʜʥʦʚʨʝʤʝʥʥʦ ʩ 

ʥʠʤ. ɺ ʦʪʣʠʯʠʝ ʦʪ ʥʝʧʦʜʚʠʞʥʦʛʦ ʣʶʥʝʪʘ ʧʦʜʚʠʞʥʳʡ ʠʤʝʝʪ ʜʚʘ ʢʫʣʘʯʢʘ, ʪʘʢ ʢʘʢ 

ʪʨʝʪʴʝʡ ʦʧʦʨʦʡ ʜʣʷ ʚʘʣʘ ʩʣʫʞʠʪ ʨʝʟʝʮ.  
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ʈʠʩʫʥʦʢ 4. 7 ʇʦʜʚʠʞʥʳʡ ʣʶʥʝʪ:  

1 ï ʚʠʥʪ; 2 ï ʫʩʪʘʥʦʚʦʯʥʳʡ ʚʠʥʪ 
 

ɼʣ ̫ʠʭ ʫʩʪʘʥʦʚʢʠ ʠ ʟʘʢʨʝʧʣʝʥʠʷ ʟʘʛʦʪʦʚʦʢ, ʧʦʚʝʨʭʥʦʩʪʠ ʢʦʪʦʨʳʭ ʜʦʣʞʥʳ 

ʙʳʪʴ ʩʦʦʩʥʳ ʧʦʚʝʨʭʥʦʩʪʷʤ, ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʦʙʨʘʙʦʪʘʥʥʳʤ ʩ ʜʦʩʪʘʪʦʯʥʦʡ 

ʪʦʯʥʦʩʪʴʶ, ʧʨʠʤʝʥʷʶʪʩʷ ʪʘʢʠʝ ʧʨʠʩʧʦʩʦʙʣʝʥʠʷ ʢʘʢ ʦʧʨʘʚʢʠ. ʅʘ ʨʠʩʫʥʢʝ 4.8 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʢʦʥʩʪʨʫʢʮʠʷ ʮʝʣʴʥʦʡ ʮʠʣʠʥʜʨʠʯʝʩʢʦʡ ʦʧʨʘʚʢʠ. ʆʙʨʘʙʘʪʳʚʘʝʤʘʷ 

ʜʝʪʘʣʴ 1 ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʥʘ ʦʧʨʘʚʢʝ 2. ʆʪ ʧʨʦʚʦʨʘʯʠʚʘʥʠʷ ʚ ʧʨʦʮʝʩʩʝ 

ʦʙʨʘʙʦʪʢʠ ʧʨʠʤʝʥʷʶʪʩʷ ʠʣʠ ʰʘʡʙʘ 3 ʩ ʛʘʡʢʦʡ 4, ʠʣʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʥʝʙʦʣʴʰʘʷ 

ʢʦʥʫʩʥʦʩʪʴ ʥʘ ʧʦʩʘʜʦʯʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʦʧʨʘʚʢʠ 2. ɼʣʷ ʟʘʢʨʝʧʣʝʥʠʷ ʦʧʨʘʚʢʠ ʥʘ 

ʩʪʘʥʢʝ ʠʩʧʦʣʴʟʫʶʪ ʮʝʥʪʨʘ ï ʫʧʦʨʥʳʡ 5 ʠ ʚʨʘʱʘʶʱʠʡʩʷ 6, ʜʣʷ ʯʝʛʦ ʥʘ ʝʸ ʪʦʨʮʘʭ 

ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʩʚʝʨʣʷʪʩʷ ʮʝʥʪʨʦʚʦʯʥʳʝ ʦʪʚʝʨʩʪʠʷ. ɺʨʘʱʝʥʠʝ ʦʧʨʘʚʢʝ 

ʧʝʨʝʜʘʸʪʩʷ ʦʪ ʧʦʚʦʜʢʦʚʦʛʦ ʧʘʪʨʦʥʘ 9 ʯʝʨʝʟ ʭʦʤʫʪʠʢ 7, ʚ ʦʪʚʝʨʩʪʠʝ ʢʦʪʦʨʦʛʦ ʦʥʘ 

ʚʩʪʘʚʣʷʝʪʩʷ ʠ ʟʘʢʨʝʧʣʷʝʪʩʷ ʙʦʣʪʦʤ 8, ʘ ʠʟʦʛʥʫʪʘʷ ʯʘʩʪʴ ʭʦʤʫʪʠʢʘ ʚʩʪʘʚʣʷʝʪʩʷ ʚ 

ʧʨʦʨʝʟʴ ʧʘʪʨʦʥʘ.  

 
ʈʠʩʫʥʦʢ 4.8 ï ʎʝʣʴʥʘʷ ʮʠʣʠʥʜʨʠʯʝʩʢʘʷ ʦʧʨʘʚʢʘ:  

1 ï ʦʙʨʘʙʘʪʳʚʘʝʤʘʷ ʟʘʛʦʪʦʚʢʘ;  

2 ï ʦʧʨʘʚʢʘ; 3 ï ʰʘʡʙʘ; 4 ï ʛʘʡʢʘ; 5 ï ʫʧʦʨʥʳʡ ʮʝʥʪʨ; 6 ï ʚʨʘʱʘʶʱʠʡʩʷ ʮʝʥʪʨ;  

7 ïʭʦʤʫʪʠʢ; 8 ï ʙʦʣʪ; 9 ï ʧʦʚʦʜʢʦʚʳʡ ʧʘʪʨʦʥ 
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ɼʣʷ ʢʨʝʧʣʝʥʠʷ ʟʘʛʦʪʦʚʦʢ, ʫ ʢʦʪʦʨʳʭ ʦʪʥʦʰʝʥʠʝ ʜʣʠʥʳ ʢ ʜʠʘʤʝʪʨʫ 

ʙʦʣʴʰʝ 10 (L/d ² 10), ʠʩʧʦʣʴʟʫʶʪ ʮʝʥʪʨʘ. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʥʘʟʥʘʯʝʥʠʷ 

ʨʘʟʣʠʯʘʶʪ ʮʝʥʪʨʘ ʨʘʟʣʠʯʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ. ʏʘʰʝ ʚʩʝʛʦ ʧʨʠʤʝʥʷʶʪʩʷ 

ʚʨʘʱʘʶʱʠʡʩʷ (ʨʠʩʫʥʦʢ 4.9, ʘ) ʮʝʥʪʨ, ʩʦʩʪʦʷʱʠʡ ʠʟ ʨʘʙʦʯʝʡ 1 ʠ ʦʧʦʨʥʦʡ 2 

ʯʘʩʪʝʡ, ʘ ʪʘʢʞʝ ʭʚʦʩʪʦʚʠʢʘ 3, ʠ ʫʧʦʨʥʳʡ (ʨʠʩʫʥʦʢ 4.9, ʜ) ʮʝʥʪʨ, ʢʦʪʦʨʳʡ 

ʩʦʩʪʦʠʪ ʠʟ ʢʦʥʫʩʘ ʠ ʭʚʦʩʪʦʚʠʢʘ, ʫʩʪʘʥʘʚʣʠʚʘʝʤʦʛʦ ʚ ʧʠʥʦʣʴ ʟʘʜʥʝʡ ʙʘʙʢʠ. 

ɼʣʷ ʫʩʪʘʥʦʚʢʠ ʜʝʪʘʣʝʡ, ʜʠʘʤʝʪʨ ʢʦʪʦʨʳʭ ʤʝʥʴʰʝ 4 ʤʤ ʠʩʧʦʣʴʟʫʶʪ 

ʦʙʨʘʪʥʳʡ ʮʝʥʪʨ (ʨʠʩʫʥʦʢ 4.9, ʙ), ʜʣʷ ʯʝʛʦ ʚʳʧʦʣʥʷʶʪ ʚ ʜʝʪʘʣʠ ʚʤʝʩʪʦ 

ʮʝʥʪʨʦʚʦʯʥʦʛʦ ʦʪʚʝʨʩʪʠʷ ʥʘʨʫʞʥʳʡ ʢʦʥʫʩ ʩ ʫʛʣʦʤ ʧʨʠ ʚʝʨʰʠʥʝ 600.  

ʎʝʥʪʨ ʩʦ ʩʬʝʨʠʯʝʩʢʦʡ ʨʘʙʦʯʝʡ ʧʦʚʝʨʭʥʦʩʪʴʶ ʧʨʝʜʣʘʛʘʝʪʩʷ ʧʨʠʤʝʥʷʪʴ 

ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʟʘʛʦʪʦʚʦʢ, ʦʩʴ ʢʦʪʦʨʳʭ ʥʝ ʩʦʚʧʘʜʝʪ ʩ ʦʩʴʶ ʚʨʘʱʝʥʠʷ ʰʧʠʥʜʝʣʷ 

ʩʪʘʥʢʘ (ʨʠʩʫʥʦʢ 4.9, ʚ), ʥʘʧʨʠʤʝʨ, ʧʨʠ ʦʙʪʦʯʢʝ ʢʦʥʫʩʦʚ ʤʝʪʦʜʦʤ ʩʤʝʱʝʥʠʷ 

ʟʘʜʥʝʡ ʙʘʙʢʠ. 

ʇʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʦʜʨʝʟʘʪʴ ʪʦʨʝʮ ʟʘʛʦʪʦʚʢʠ, ʧʨʠʤʝʥʷʶʪ ʟʘʜʥʠʡ 

ʩʨʝʟʘʥʥʳʡ ʮʝʥʪʨ (ʨʠʩʫʥʦʢ 4.9, ʛ), ʢʦʪʦʨʳʡ ʫʩʪʘʥʘʚʣʠʚʘʶʪ ʚ ʧʠʥʦʣʴ ʟʘʜʥʝʡ 

ʙʘʙʢʠ. 

ʎʝʥʪʨ ʩ ʨʠʬʣʝʥʦʡ ʧʦʚʝʨʭʥʦʩʪʴʶ ʨʘʙʦʯʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʠʩʧʦʣʴʟʫʶʪ ʧʨʠ 

ʦʙʨʘʙʦʪʢʝ ʙʝʟ ʧʦʚʦʜʢʦʚʦʛʦ ʧʘʪʨʦʥʘ ʟʘʛʦʪʦʚʦʢ ʩ ʜʠʘʤʝʪʨʦʤ ʦʪʚʝʨʩʪʠʝʤ, 

ʢʦʪʦʨʦʛʦ ʙʦʣʴʰʝ ʯʝʤ ʜʠʘʤʝʪʨ ʮʝʥʪʨʦʚʦʯʥʦʛʦ ʦʪʚʝʨʩʪʠʷ. 

ɼʣʷ ʫʤʝʥʴʰʝʥʠʷ ʠʟʥʦʩʘ ʨʘʙʦʯʝʡ ʯʘʩʪʠ ʧʨʠ ʦʙʪʘʯʠʚʘʥʠʠ ʟʘʛʦʪʦʚʢʠ ʥʘ 

ʚʳʩʦʢʠʭ ʩʢʦʨʦʩʪʷʭ ʠʣʠ ʧʨʠ ʙʦʣʴʰʠʭ ʥʘʛʨʫʟʢʘʭ ʧʨʠʤʝʥʷʶʪ ʮʝʥʪʨʘ, ʢʦʥʮʳ 

ʢʦʪʦʨʳʭ ʦʩʥʘʱʝʥʳ ʪʚʝʨʜʳʤ ʩʧʣʘʚʦʤ. 

 

 
 

ʈʠʩʫʥʦʢ 4.9 ï ʎʝʥʪʨʘ:  

ʘ ï ʚʨʘʱʘʶʱʠʡʩ;̫ ʙ ï ʦʙʨʘʪʥʳʡ;  

ʚ ï ʩʦ ʩʬʝʨʠʯʝʩʢʦʡ ʨʘʙʦʯʝʡ ʯʘʩʪʴʶ; ʛ ï ʩʨʝʟʘʥʥʳʡ; ʜ ï ʫʧʦʨʥʳʡ 
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4.2.2 ʆʩʦʙʝʥʥʦʩʪʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʦʧʝʨʘʮʠʡ ʤʝʭʘʥʠʯʝʩʢʦʡ 

ʦʙʨʘʙʦʪʢʠ ʥʘ ʬʨʝʟʝʨʥʳʭ ʩʪʘʥʢʘʭ 

ʌʨʝʟʝʨʦʚʘʥʠʝ ï ʦʧʝʨʘʮʠʷ, ʚʳʧʦʣʥʷʝʤʘʷ ʥʘ ʬʨʝʟʝʨʥʳʭ ʩʪʘʥʢʘʭ, ʷʚʣʷʝʪʩʷ 

ʚʠʜʦʤ ʤʝʭʘʥʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʨʝʟʘʥʠʝʤ ʧʣʦʩʢʦʩʪʝʡ, ʣʳʩʦʢ, ʧʘʟʦʚ ʩ ʧʦʤʦʱʴʶ 

ʩʧʝʮʠʘʣʴʥʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘ ï ʬʨʝʟʳ.  ʇʨʠ ʵʪʦʤ ʬʨʝʟʘ ʩʦʚʝʨʰʘʝʪ ʚʨʘʱʘʪʝʣʴʥʦʝ 

(ʦʩʥʦʚʥʦʝ) ʜʚʠʞʝʥʠʝ, ʘ ʦʙʨʘʙʘʪʳʚʘʝʤʘʷ ʟʘʛʦʪʦʚʢʘ ʧʝʨʝʜʚʠʛʘʝʪʩʷ ʧʦʩʪʫʧʘʪʝʣʴʥʦ 

(ʚʩʧʦʤʦʛʘʪʝʣʴʥʦʝ ʜʚʠʞʝʥʠʝ) 

ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʦʙʨʘʙʘʪʳʚʘʝʤʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʤʘʪʝʨʠʘʣ ʨʝʞʫʱʝʡ ʯʘʩʪʠ 

ʬʨʝʟʳ ʤʦʞʝʪ ʙʳʪʴ ʠʟ ʙʳʩʪʨʦʨʝʞʫʱʝʡ ʩʪʘʣʠ, ʪʚʝʨʜʦʛʦ ʩʧʣʘʚʘ, 

ʤʝʪʘʣʣʦʢʝʨʘʤʠʢʠ, ʤʠʥʝʨʘʣʦʢʝʨʘʤʠʢʠ. 

ʌʨʝʟʘ ï ʨʝʞʫʱʠʡ ʠʥʩʪʨʫʤʝʥʪ ʩ ʦʜʥʠʤ ʠʣʠ ʥʝʩʢʦʣʴʢʠʤʠ ʨʝʞʫʱʠʤʠ 

ʟʫʙʴʷʤʠ (ʣʝʟʚʠʷʤʠ). ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʥʘʟʥʘʯʝʥʠʷ ʠ ʢʦʥʩʪʨʫʢʮʠʠ ʬʨʝʟʳ 

ʠʟʛʦʪʘʚʣʠʚʘʶʪ: ʮʠʣʠʥʜʨʠʯʝʩʢʠʝ, ʪʦʨʮʦʚʳʝ, ʢʦʥʮʝʚʳʝ, ʜʠʩʢʦʚʳʝ, ʯʝʨʚʷʯʥʳʝ, 

ʤʦʜʫʣʴʥʳʝ, ʬʨʝʟʳ ʪʠʧʘ çʣʘʩʪʦʯʢʠʥ ʭʚʦʩʪè, ʊ-ʦʙʨʘʟʥʳʝ ʬʨʝʟʳ, ʬʘʩʦʥʥʳʝ ʠ ʜʨ. 

ʈʝʘʣʠʟʘʮʠʷ ʧʨʦʮʝʩʩʘ ʢʘʢ ʜʣʷ ʮʠʣʠʥʜʨʠʯʝʩʢʦʛʦ ʬʨʝʟʝʨʦʚʘʥʠʷ, ʢʦʛʜʘ ʦʩʴ 

ʬʨʝʟʳ ʧʘʨʘʣʣʝʣʴʥʘ ʦʙʨʘʙʘʪʳʚʘʝʤʦʡ ʧʦʚʝʨʭʥʦʩʪʠ, ʪʘʢ ʠ ʜʣʷ ʪʦʨʮʦʚʦʛʦ 

ʬʨʝʟʝʨʦʚʘʥʠʷ, ʢʦʛʜʘ ʦʩʴ ʚʨʘʱʝʥʠʷ ʬʨʝʟʳ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʘ ʦʙʨʘʙʘʪʳʚʘʝʤʦʡ 

ʧʦʚʝʨʭʥʦʩʪʠ, ʚʦʟʤʦʞʥʘ ʧʫʪʸʤ ʧʦʧʫʪʥʦʛʦ ʠʣʠ ʚʩʪʨʝʯʥʦʛʦ ʚʨʘʱʝʥʠʷ ʬʨʝʟʳ ʧʦ 

ʦʪʥʦʰʝʥʠʶ ʢ ʥʘʧʨʘʚʣʝʥʠʶ ʜʚʠʞʝʥʠʷ ʟʘʛʦʪʦʚʢʠ. 

 

 
 

ʈʠʩʫʥʦʢ 4.10 ï ʉʭʝʤʳ ʬʨʝʟʝʨʦʚʘʥʠʷ:  

ʘ ï ʚʩʪʨʝʯʥʦʝ ʬʨʝʟʝʨʦʚʘʥʠʝ; ʙ ï ʧʦʧʫʪʥʦʝ ʬʨʝʟʝʨʦʚʘʥʠʝ; y ï ʫʛʦʣ ʢʦʥʪʘʢʪʘ 

ʬʨʝʟʳ ʩ ʟʘʛʦʪʦʚʢʦʡ; n ï ʯʘʩʪʦʪʘ ʚʨʘʱʝʥʠʡ ʬʨʝʟʳ; ʘʄɸʍ ï ʪʦʣʱʠʥʘ ʩʨʝʟʘ;  

t ï ʛʣʫʙʠʥʘ ʨʝʟʘʥʠʷ; DS ï ʜʚʠʞʝʥʠʝ ʧʦʜʘʯʠ 

 

ʇʨʠ ʚʩʪʨʝʯʥʦʤ ʬʨʝʟʝʨʦʚʘʥʠʠ ʚʨʘʱʝʥʠʝ ʬʨʝʟʳ ʥʘʧʨʘʚʣʝʥʦ ʧʨʦʪʠʚ 

ʥʘʧʨʘʚʣʝʥʠʷ ʧʦʜʘʯʠ ʟʘʛʦʪʦʚʢʠ, ʯʪʦ ʩʯʠʪʘʝʪʩʷ ʪʨʘʜʠʮʠʦʥʥʳʤ, ʪʦʣʱʠʥʘ ʩʪʨʫʞʢʠ 

ʥʘ ʚʭʦʜʝ ʨʘʚʥʘ ʥʫʣʶ, ʘ ʥʘ ʚʳʭʦʜʝ ʟʫʙʘ ʠʟ ʟʘʛʦʪʦʚʢʠ ʜʦʩʪʠʛʘʝʪ ʤʘʢʩʠʤʘʣʴʥʦʛʦ 

ʟʥʘʯʝʥʠʷ. ʇʨʠ ʵʪʦʤ ʥʘ ʚʭʦʜʝ ʥʘʙʣʶʜʘʝʪʩʷ ʟʥʘʯʠʪʝʣʴʥʦʝ ʪʨʝʥʠʝ, ʫʧʨʦʯʥʷʶʱʝʝ 

ʧʦʚʝʨʭʥʦʩʪʥʳʡ ʩʣʦʡ, ʫʚʝʣʠʯʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʙʦʣʴʰʦʡ ʠʟʥʦʩ ʟʘʜʥʝʡ 

ʧʦʚʝʨʭʥʦʩʪʠ ʟʫʙʘ, ʭʦʪʷ ʦʥ ʠ ʥʘʛʨʫʞʘʝʪʩʷ ʙʦʣʝʝ ʧʣʘʚʥʦ, ʯʪʦ ʫʚʝʣʠʯʠʚʘʝʪ ʨʝʩʫʨʩ 

ʚʩʝʛʦ ʠʥʩʪʨʫʤʝʥʪʘ. ʆʙʨʘʟʫʝʪʩʷ ʩʪʨʫʞʢʘ ʙʦʣʴʰʦʡ ʪʦʣʱʠʥʳ, ʢʦʪʦʨʘʷ ʤʦʞʝʪ 

ʥʘʣʠʧʘʪʴ ʠ ʮʘʨʘʧʘʪʴ ʦʙʨʘʙʦʪʘʥʥʫʶ ʧʦʚʝʨʭʥʦʩʪʴ ʠ, ʥʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ 

ʪʨʝʙʫʝʪʩʷ ʙʦʣʴʰʝ ʵʥʝʨʛʠʠ, ʚʩʪʨʝʯʥʦʝ ʬʨʝʟʝʨʦʚʘʥʠʝ ʧʨʠʤʝʥʷʶʪ ʜʣʷ ʯʝʨʥʦʚʦʡ 
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ʦʙʨʘʙʦʪʢʠ ʧʦ ʫʧʨʦʯʥʝʥʥʦʤʫ ʧʦʚʝʨʭʥʦʩʪʥʦʤʫ ʩʣʦʶ, ʧʦ ʢʦʨʢʝ ʧʨʠ ʫʜʘʣʝʥʠʠ 

ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʧʨʠʧʫʩʢʘ (ʨʠʩʫʥʦʢ 4.10, ʘ). 

ʇʨʠ ʧʦʧʫʪʥʦʤ ʬʨʝʟʝʨʦʚʘʥʠʠ ʚʨʘʱʝʥʠʝ ʬʨʝʟʳ ʩʦʚʧʘʜʘʝʪ ʩ ʥʘʧʨʘʚʣʝʥʠʝʤ 

ʧʦʜʘʯʠ ʟʘʛʦʪʦʚʢʠ, ʟʫʙ ʬʨʝʟr  ʧʨʠ ʚʨʝʟʘʥʠʠ ï ʥʘ ʚʭʦʜʝ ï ʩʥʠʤʘʝʪ ʤʘʢʩʠʤʘʣʴʥʫʶ 

ʪʦʣʱʠʥʫ ʩʨʝʟʘʝʤʦʛʦ ʩʣʦʷ, ʘ ʥʘ ʚʳʭʦʜʝ ʨʘʚʥʷʝʪʩʷ ʥʫʣʶ. ʇʨʠ ʵʪʦʤ ʧʨʠ ʚʨʝʟʘʥʠʠ 

ʥʘʙʣʶʜʘʝʪʩʷ ʫʜʘʨ, ʟʫʙ ʥʘʛʨʫʞʘʝʪʩʷ ʩʢʘʯʢʦʦʙʨʘʟʥʦ, ʯʪʦ ʩʥʠʞʘʝʪ ʩʪʦʡʢʦʩʪʴ 

ʠʥʩʪʨʫʤʝʥʪʘ, ʪʨʝʙʫʝʪʩʷ ʩʪʘʥʦʢ ʜʦʩʪʘʪʦʯʥʦʡ ʤʦʱʥʦʩʪʠ ʠ ʞʝʩʪʢʦʩʪʠ. ʆʜʥʘʢʦ, 

ʪʘʢ ʢʘʢ ʩʪʨʫʞʢʘ ʥʝ ʧʦʨʪʠʪ ʦʙʨʘʙʦʪʘʥʥʫʶ ʧʦʚʝʨʭʥʦʩʪʴ ʠ ʫʜʘʣʷʝʪʩʷ ʧʦʟʘʜʠ 

ʬʨʝʟʳ, ʪʨʝʥʠʝ ʠ ʪʝʤʧʝʨʘʪʫʨʘ ʚ ʟʦʥʝ ʨʝʟʘʥʠʷ ʥʝʙʦʣʴʰʠʝ, ʩʠʣʳ ʨʝʟʘʥʠʷ 

ʧʨʠʞʠʚʘʶʪ ʟʘʛʦʪʦʚʢʫ ʢ ʩʪʦʣʫ ʩʪʘʥʢʘ, ʧʦʧʫʪʥʦʝ ʬʨʝʟʝʨʦʚʘʥʠʝ ʨʝʢʦʤʝʥʜʫʝʪʩʷ 

ʜʣʷ ʯʠʩʪʦʚʦʛʦ ʬʨʝʟʝʨʦʚʘʥʠʷ, ʧʨʠ ʢʦʪʦʨʦʤ ʩʥʠʤʘʝʪʩʷ ʤʠʥʠʤʘʣʴʥʳʡ ʧʨʠʧʫʩʢ 

(ʨʠʩʫʥʦʢ 4.10, ʙ).  

 
ʈʠʩʫʥʦʢ 4.11 ï ʉʭʝʤʳ ʬʨʝʟʝʨʦʚʘʥʠʷ ʧʦʚʝʨʭʥʦʩʪʝʡ 
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ʇʨʠ ʨʘʙʦʪʝ ʮʠʣʠʥʜʨʠʯʝʩʢʠʤʠ, ʢʦʥʮʝʚʳʤʠ, ʜʠʩʢʦʚʳʤʠ ʠ ʬʘʩʦʥʥʳʤʠ 

ʬʨʝʟʘʤʠ ʠ ʜʨ. ʚʦʟʤʦʞʥʳ ʩʣʝʜʫʶʱʠʝ ʩʭʝʤʳ ʨʝʟʘʥʠʷ ʥʘ ʬʨʝʟʝʨʥʳʭ ʩʪʘʥʢʘʭ: 

ï ʚʝʨʪʠʢʘʣʴʥʳʝ ʧʣʦʩʢʠʝ ʧʦʚʝʨʭʥʦʩʪʠ ʦʙʨʘʙʘʪʳʚʘʶʪʩʷ ʪʦʨʮʦʚʳʤʠ 

ʬʨʝʟʘʤʠ (ʨʠʩʫʥʦʢ 4.11, ʘ), ʬʨʝʟʝʨʥʳʤʠ ʛʦʣʦʚʢʘʤʠ ʠʣʠ ʢʦʥʮʝʚʳʤʠ ʬʨʝʟʘʤʠ 

(ʨʠʩʫʥʦʢ 4.11, ʛ); 

ï ʛʦʨʠʟʦʥʪʘʣʴʥʳʝ ʧʣʦʩʢʠʝ ʧʦʚʝʨʭʥʦʩʪʠ ʦʙʨʘʙʘʪʳʚʘʶʪʩʷ 

ʮʠʣʠʥʜʨʠʯʝʩʢʠʤʠ ʬʨʝʟʘʤʠ ʠʣʠ ʪʦʨʮʝʚʳʤʠ ʥʘʩʘʜʥʳʤʠ (ʨʠʩʫʥʦʢ 4.11, ʙ, ʚ); 

ï ʫʟʢʠʝ ʥʘʢʣʦʥʥʳʝ ʧʦʚʝʨʭʥʦʩʪʠ ʦʙʨʘʙʘʪʳʚʘʶʪʩʷ ʫʛʣʦʚʦʡ ʬʨʝʟʦʡ, ʘ 

ʰʠʨʦʢʠʝ ʪʦʨʮʦʚʳʤʠ ʥʘʩʘʜʥʳʤʠ ʚʨʝʟʘʤʠ (ʨʠʩʫʥʦʢ 4.11, ʜ, ʝ); 

ï ʫʩʪʫʧʳ ʠ ʧʨʷʤʦʫʛʦʣʴʥʳʝ ʧʘʟʳ ʚʳʧʦʣʥʷʶʪʩʷ ʜʠʩʢʦʚʳʤʠ 

ʜʚʫʭʩʪʦʨʦʥʥʠʤʠ, ʪʨʸʭʩʪʦʨʦʥʥʠʤʠ ʠʣʠ ʢʦʥʮʝʚʳʤʠ ʬʨʝʟʘʤʠ (ʨʠʩʫʥʦʢ 4.11, ʞ, ʟ, 

ʠ, ʢ); 

ï ʬʘʩʦʥʥʳʝ ʧʦʚʝʨʭʥʦʩʪʠ ʧʦʣʫʯʘʶʪ ʬʘʩʦʥʥʳʤʠ ʬʨʝʟʘʤʠ ʠʣʠ ʢʦʤʧʣʝʢʪʦʤ 

(ʥʘʙʦʨʦʤ) ʬʨʝʟ (ʨʠʩʫʥʦʢ 4.11, ʣ, ʥ); 

ï ʧʘʟʳ ʪʠʧʘ çʣʘʩʪʦʯʢʠʥ ʭʚʦʩʪè ʧʦʣʫʯʘʶʪ ʚ ʜʚʘ ʵʪʘʧʘ: ʬʨʝʟʝʨʦʚʘʥʠʝ 

ʧʨʷʤʦʫʛʦʣʴʥʦʛʦ ʧʘʟʘ ʢʦʥʮʝʚʦʡ ʬʨʝʟʦʡ; ʬʨʝʟʝʨʦʚʘʥʠʝ ʬʨʝʟʦʡ ʪʠʧʘ çʣʘʩʪʦʯʢʠʥ 

ʭʚʦʩʪè (ʨʠʩʫʥʦʢ 4.11, ʤ); 

ï çʊ-ʦʙʨʘʟʥʳʝè ʧʘʟʳ ʚʳʧʦʣʥʷʶʪ ʚ ʜʚʘ ʵʪʘʧʘ: ʬʨʝʟʝʨʦʚʘʥʠʝ 

ʧʨʷʤʦʫʛʦʣʴʥʦʛʦ ʧʘʟʘ ʢʦʥʮʝʚʦʡ ʬʨʝʟʦʡ; ʬʨʝʟʝʨʦʚʘʥʠʝ çʊ-ʦʙʨʘʟʥʦʡè ʬʨʝʟʦʡ 

(ʨʠʩʫʥʦʢ 4.11, ʨ); 

ï ʰʧʦʥʦʯʥʳʝ ʧʘʟʳ ʦʙʨʘʙʘʪʳʚʘʶʪ ʜʠʩʢʦʚʳʤʠ ʬʨʝʟʘʤʠ ʠʣʠ ʢʦʥʮʝʚʳʤʠ 

(ʰʧʦʥʦʯʥʳʤʠ) ʬʨʝʟʘʤʠ (ʨʠʩʫʥʦʢ 4.11, ʦ, ʧ); 

ï ʥʘʨʝʟʘʥʠʝ ʟʫʙʴʝʚ ʤʝʪʦʜʦʤ ʢʦʧʠʨʦʚʘʥʠʷ ʤʦʜʫʣʴʥʳʤʠ ʬʨʝʟʘʤʠ ʠʣʠ 

ʤʝʪʦʜʦʤ çʦʙʢʘʪʢʠè ʯʝʨʚʷʯʥʳʤʠ ʬʨʝʟʘʤʠ (ʨʠʩʫʥʢʠ 4.11, 4.12); 
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ʈʠʩʫʥʦʢ 4.11 ï ʉʭʝʤʘ ʥʘʨʝʟʥʘʷ ʟʫʙʴʝʚ ʤʝʪʦʜʘʤ ʢʦʧʠʨʦʚʘʥʠʷ  

ʥʘ ʬʨʝʟʝʨʥʦʤ ʩʪʘʥʢʝ:  

1 ï ʟʘʛʦʪʦʚʢʘ ʟʫʙʯʘʪʦʛʦ ʢʦʣʝʩʘ; 2 ï ʧʘʣʴʮʝʚʘʷ ʤʦʜʫʣʴʥʘʷ ʬʨʝʟʘ; 3 ï ʜʠʩʢʦʚʘʷ 

ʤʦʜʫʣʴʥʘʷ ʬʨʝʟʘ; 4 ï ʢʦʨʧʫʩ ʜʝʣʠʪʝʣʴʥʦʡ ʛʦʣʦʚʢʠ; 5 ï ʜʝʣʠʪʝʣʴʥʳʡ ʜʠʩʢ;  

6 ï ʨʫʢʦʷʪʢʘ ʜʠʩʢʘ; 7 ï ʰʧʠʥʜʝʣʴ ʛʦʣʦʚʢʠ; 8 ï ʦʧʨʘʚʢʘ; 9 ï ʟʘʜʥʷʷ ʙʘʙʢʘ 

 

 
 

ʈʠʩʫʥʦʢ 4.12 ï ʉʭʝʤʘ ʥʘʨʝʟʥʘʷ ʟʫʙʴʝʚ ʤʝʪʦʜʘʤ ʦʙʢʘʪʢʠ ʥʘ ʬʨʝʟʝʨʥʦʤ ʩʪʘʥʢʝ:  

ʘ ï ʥʘʨʝʟʘʥʠʝ ʟʫʙʴʝʚ; ʙ ï ʧʨʦʨʝʟʘʥʠʝ ʧʘʟʘ ʜʠʩʢʦʚʦʡ ʬʨʝʟʦʡ; 

1ï ʟʘʛʦʪʦʚʢʘ; 2 ï ʯʝʨʚʷʯʥʘʷ ʬʨʝʟʘ 
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ʈʠʩʫʥʦʢ 4.13 ï ʉʭʝʤʳ ʨʝʟʴʙʦʥʘʨʝʟʘʥʠʷ ʥʘ ʬʨʝʟʝʨʥʦʤ ʩʪʘʥʢʝ: 

ʘ ï ʨʝʟʴʙʦʬʨʝʟʝʨʦʚʘʥʠʝ ʜʠʩʢʦʚʦʡ ʬʨʝʟʦʡ; 

ʙ ï ʨʝʟʴʙʦʬʨʝʟʝʨʦʚʘʥʠʝ ʛʨʝʙʝʥʯʘʪʦʡ ʬʨʝʟʦʡ ʥʘʨʫʞʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ; 

ʚ ï ʨʝʟʴʙʦʬʨʝʟʝʨʦʚʘʥʠʝ ʛʨʝʙʝʥʯʘʪʦʡ ʬʨʝʟʦʡ ʚʥʫʪʨʠ ʦʪʚʝʨʩʪʠʷ 
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ʈʠʩʫʥʦʢ 4.14 ï ʋʥʠʚʝʨʩʘʣʴʥʳʡ ʚʝʨʪʠʢʘʣʴʥʦ-ʬʨʝʟʝʨʥʳʡ ʩʪʘʥʦʢ: 

1 ï ʤʘʭʦʚʠʢ ʨʫʯʥʦʛʦ ʧʨʦʜʦʣʴʥʦʛʦ ʧʝʨʝʤʝʱʝʥʠʷ ʩʪʦʣʘ; 2 ï ʩʪʘʥʠʥʘ;  

3 ï ʣɻʝʢʪʨʦʜʚʠʛʘʪʝʣʴ ʰʧʠʥʜʝʣʷ ʧʦʚʦʨʦʪʥʦʡ ʛʦʣʦʚʢʠ; 4 ï ʢʦʨʦʙʢʘ 

ʧʝʨʝʢʣʶʯʝʥʠʷ; 5 ï ʢʦʨʦʙʢʘ ʩʢʦʨʦʩʪʝʡ ʰʧʠʥʜʝʣʷ ʩʪʘʥʢʘ (ʚ ʢʦʨʧʫʩʝ ʩʪʘʥʥʠʪʳ);   

6 ï ʧʦʚʦʨʦʪʥʘʷ ʛʦʣʦʚʢʘ; 7 ï ʟʘʞʠʤ ʛʠʣʴʟʳ ʰʧʠʥʜʝʣʷ; 8 ï ʤʘʭʦʚʠʢ ʚʳʜʚʠʞʝʥʠʷ 

ʛʠʣʴʟʳ ʰʧʠʥʜʝʣʷ; 9 ï ʩʪʦʣ; 10 ï ʩʘʣʘʟʢʠ ʧʦʧʝʨʝʯʥʦʛʦ ʧʝʨʝʤʝʱʝʥʠʷ ʩʪʦʣʘ;  

11, 12 ï ʤʘʭʦʚʠʢʠ ʧʨʦʜʦʣʴʥʦʛʦ ʠ ʧʦʧʝʨʝʯʥʦʛʦ ʧʝʨʝʤʝʱʝʥʠʷ ʩʪʦʣʘ;  

13 ï ʢʦʥʩʦʣʴ; 14 ï ʨʫʢʦʷʪʢʘ ʨʫʯʥʦʛʦ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʧʝʨʝʤʝʱʝʥʠʷ ʩʪʦʣʘ;  

15 ï ʦʩʥʦʚʘʥʠʝ; 16 ï ʢʦʨʦʙʢʘ ʧʦʜʘʯ; 17 ï ʩʪʦʡʢʘ 

 

ʅʘ ʚʳʙʦʨ ʦʧʪʠʤʘʣʴʥʳʭ ʨʝʞʠʤʦʚ ʬʨʝʟʝʨʦʚʘʥʠʷ ʚʣʠʷʶʪ ʤʘʪʝʨʠʘʣ 

ʟʘʛʦʪʦʚʢʠ, ʝʸ ʧʨʦʬʠʣʴ ʠ ʨʘʟʤʝʨʳ. 

ɻʣʫʙʠʥʦʡ ʨʝʟʘʥʠʷ t (ʤʤ) ʧʨʠ ʬʨʝʟʝʨʦʚʘʥʠʠ ʷʚʣʷʝʪʩʷ ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ 

ʦʙʨʘʙʦʪʘʥʥʦʡ ʠ ʦʙʨʘʙʘʪʳʚʘʝʤʦʡ ʧʦʚʝʨʭʥʦʩʪʷʤʠ (ʨʠʩʫʥʦʢ 4.10). ɺʝʣʠʯʠʥʘ 

ʛʣʫʙʠʥʳ ʨʝʟʘʥʠʷ ʟʘʚʠʩʠʪ ʦʪ ʧʨʠʧʫʩʢʘ ʥʘ ʤʝʭʘʥʠʯʝʩʢʫʶ ʦʙʨʘʙʦʪʢʫ, ʤʦʱʥʦʩʪʠ 

ʩʪʘʥʢʘ, ʞʝʩʪʢʦʩʪʠ ʝʛʦ ʫʟʣʦʚ ʠ ʪʨʝʙʦʚʘʥʠʷ ʢ ʰʝʨʦʭʦʚʘʪʦʩʪʠ ʦʙʨʘʙʘʪʳʚʘʝʤʦʡ 

ʧʦʚʝʨʭʥʦʩʪʠ. ʆʙʳʯʥʦ ʛʣʫʙʠʥʘ ʨʝʟʘʥʠʷ ʧʨʠ ʯʝʨʥʦʚʦʤ ʪʦʯʝʥʠʠ ʚʳʙʠʨʘʝʪʩʷ ʦʪ      

4 õ 5 ʤʤ, ʘ ʧʨʠ ʯʠʩʪʦʚʦʤ ʥʝ ʧʨʝʚʳʰʘʝʪ ʦʪ 0,5 õ 2 ʤʤ. ʇʨʠ ʬʨʝʟʝʨʦʚʘʥʠʠ 

ʦʪʣʠʚʦʢ ʠʣʠ ʧʦʢʦʚʦʢ, ʧʦʚʝʨʭʥʦʩʪʴ ʢʦʪʦʨʳʭ ʠʤʝʝʪ ʦʢʘʣʠʥʫ ʠʣʠ ʪʚʝʨʜʫʶ ʢʦʨʢʫ, 

ʛʣʫʙʠʥʘ ʨʝʟʘʥʠʷ ʜʦʣʞʥʘ ʙʳʪʴ ʥʝ ʙʦʣʝʝ 2 ʤʤ, ʪʘʢ ʢʘʢ ʟʫʙʴʷ ʬʨʝʟʳ ʙʳʩʪʨʦ 

ʠʟʥʘʰʠʚʘʶʪʩʷ, ʨʘʙʦʪʘʷ ʧʦ ʦʢʘʣʠʥʝ ʠʣʠ ʣʠʪʝʡʥʦʡ ʢʦʨʢʝ, ʟʘʛʨʷʟʥʝʥʥʦʡ 

ʬʦʨʤʦʚʦʯʥʳʤ ʧʝʩʢʦʤ. 

ʉʢʦʨʦʩʪʴ ʨʝʟʘʥʠʷ (ʤ/ʤʠʥ) ʧʨʠ ʬʨʝʟʝʨʦʚʘʥʠʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ 

(4.3): 
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                                              u = 
p Dʌ n

 1000.
,                                 (4.3) 

ʛʜʝ Dʌ  ï ʜʠʘʤʝʪʨ ʬʨʝʟʳ, ʤʤ; n ï ʯʘʩʪʦʪʘ ʚʨʘʱʝʥʠʷ ʬʨʝʟʳ, ʤʠʥ-1. 

ʇʦʜʘʯʘ ʤʦʞʝʪ ʥʘʟʥʘʯʘʪʴʩʷ ʥʘ ʦʙʦʨʦʪ ʬʨʝʟʳ Sʆʙ ï ʧʝʨʝʤʝʱʝʥʠʝ ʟʘʛʦʪʦʚʢʠ 

ʟʘ ʦʙʦʨʦʪ ʬʨʝʟʳ, ʠʣʠ ʤʠʥʫʪʥʘʷ ʧʦʜʘʯʘ Sʄʀʅ ï ʧʝʨʝʤʝʱʝʥʠʝ ʟʘʛʦʪʦʚʢʠ ʩʦ 

ʩʪʦʣʦʤ ʩʪʘʥʢʘ ʟʘ ʤʠʥʫʪʫ. 

ɽʩʣʠ SZ ï ʧʦʜʘʯʘ ʥʘ ʟʫʙ, ʪ. ʝ. ʧʝʨʝʤʝʱʝʥʠʝ ʩʪʦʣʘ ʟʘ ʚʨʝʤʷ ʧʦʚʦʨʦʪʘ ʬʨʝʟʳ 

ʥʘ ʦʜʠʥ ʟʫʙ, ʪʦ Sʆʙ = SZ Z, ʛʜʝ Z ï ʢʦʣʠʯʝʩʪʚʦ ʟʫʙʴʝʚ ʬʨʝʟʳ, ʠ Sʄʀʅ = Sʆʙ n = SZ Z 

n. 

ɺ ʪʘʙʣʠʮʝ 4.5. ʧʨʝʜʣʘʛʘʶʪʩʷ ʟʥʘʯʝʥʠʷ ʩʢʦʨʦʩʪʠ ʨʝʟʘʥʠʷ ʠ ʤʠʥʫʪʥʦʡ 

ʧʦʜʘʯʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʜʠʘʤʝʪʨʘ ʬʨʝʟʳ ʠ ʟʘʜʘʥʥʦʛʦ ʟʥʘʯʝʥʠʷ ʛʣʫʙʠʥʳ 

ʨʝʟʘʥʠʷ. 

 

ʊʘʙʣʠʮʘ 4.5 ï ʈʝʞʠʤʳ ʨʝʟʘʥʠʷ ʧʨʠ ʬʨʝʟʝʨʦʚʘʥʠʠ ʙʳʩʪʨʦʨʝʞʫʱʠʤʠ ʢʦʥʮʝʚʳʤʠ 

ʠʣʠ ʪʦʨʮʝʚʳʤʠ ʬʨʝʟʘʤʠ 

 
ɼʠʘʤʝʪʨ ʬʨʝʟʳ ʥʝ 

ʙʦʣʝʝ, ʤʤ 

ɻʣʫʙʠʥʘ ʨʝʟʘʥʠʷ ʥʝ 

ʙʦʣʝʝ, ʤʤ 

ʉʢʦʨʦʩʪʴ ʨʝʟʘʥʠʷ, 

ʤ/ʤʠʥ 

ʄʠʥʫʪʥʘʷ ʧʦʜʘʯʘ, 

ʤʤ/ʤʠʥ 

 

12 

1 40 180 

3 30 150 

5 25 130 

 

80 

1 50 200 

3 40 180 

5 30 150 

 

110 

1 55 200 

3 45 180 

5 40 150 

 

ɿʘ ʩʢʦʨʦʩʪʴ ʨʝʟʘʥʠʷ u (ʤ/ʤʠʥ)  ʧʨʠ ʬʨʝʟʝʨʦʚʘʥʠʠ ʧʨʠʥʠʤʘʝʪʩʷ ʦʢʨʫʞʥʘʷ 

ʩʢʦʨʦʩʪʴ ʬʨʝʟʳ. ʅʘ ʟʥʘʯʝʥʠʝ ʩʢʦʨʦʩʪʠ ʨʝʟʘʥʠʷ ʚʣʠʷʶʪ ʚʠʜ ʦʙʨʘʙʘʪʳʚʘʝʤʦʛʦ 

ʤʝʪʘʣʣʘ, ʤʘʪʝʨʠʘʣ ʨʝʞʫʱʝʡ ʯʘʩʪʠ ʬʨʝʟʳ, ʨʝʞʠʤʳ ʨʝʟʘʥʠʷ, ʘ ʪʘʢʞʝ ʢʦʥʩʪʨʫʢʮʠʷ 

ʠ ʛʝʦʤʝʪʨʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ ʨʝʞʫʱʝʡ ʯʘʩʪʠ ʬʨʝʟʳ. 

ʈʘʩʯʝʪ ʩʢʦʨʦʩʪʠ ʨʝʟʘʥʠʷ ʧʨʠ ʬʨʝʟʝʨʦʚʘʥʠʠ ʚʝʜʸʪʩʷ ʚ ʩʣʝʜʫʶʱʝʡ ʧʦʨʷʜʢʝ: 

ï ʦʧʨʝʜʝʣʷʝʪʩʷ ʛʣʫʙʠʥʘ ʨʝʟʘʥʠʷ t = H ï h, ʛʜʝ H ï ʚʳʩʦʪʘ ʟʘʛʦʪʦʚʢʠ,           

h ï ʚʳʩʦʪʘ ʜʝʪʘʣʠ; 

ï ʚʳʙʠʨʘʝʪʩʷ ʪʠʧ ʠ ʜʠʘʤʝʪʨ Dʌ ʬʨʝʟʳ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʘʟʤʝʨʦʚ ʠ 

ʬʦʨʤʳ ʦʙʨʘʙʘʪʳʚʘʝʤʦʡ ʧʦʚʝʨʭʥʦʩʪʠ, ʥʦ ʧʨʠ ʫʩʣʦʚʠʠ, ʯʪʦ  Dʌ ² 1, 2ɺ, ʛʜʝ           

ɺ ï ʰʠʨʠʥʘ ʬʨʝʟʝʨʦʚʘʥʠʷ; 

ï ʧʦ ʪʘʙʣʠʮʝ 4.5 ʚʳʙʠʨʘʝʪʩʷ ʟʥʘʯʝʥʠʝ ʧʦʜʘʯʠ S ʠ ʩʢʦʨʦʩʪʠ ʨʝʟʘʥʠʷ u; 

ï ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʯʘʩʪʦʪʘ ʚʨʘʱʝʥʠʷ ʬʨʝʟʳ ʧʦ ʬʦʨʤʫʣʝ n = 1000u/pDʌ 

(ʦʙ/ʤʠʥ ʠʣʠ ʤʠʥ-1); 

ï ʥʘʭʦʜʠʪʩʷ ʙʣʠʞʘʡʰʝʝ ʟʥʘʯʝʥʠʝ ʯʘʩʪʦʪʳ ʚʨʘʱʝʥʠʷ ʬʨʝʟʳ ʧʦ ʪʘʙʣʠʮʝ 4.6 

nʉʊ. ʜʣʷ ʚʝʨʪʠʢʘʣʴʥʦ-ʬʨʝʟʝʨʥʦʛʦ ʩʪʘʥʢʘ ʤʠʜʝʣʠ 6ɸ12ʇ; 

ï ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʫʪʦʯʥʝʥʥʦʝ ʟʥʘʯʝʥʠʝ ʩʢʦʨʦʩʪʠ ʨʝʟʘʥʠʷ ʧʦ ʬʦʨʤʫʣʝ: 
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                                  uʉʊ. = 
p Dʌ nʉʊ

 1000.
,                            (4.4) 

ʛʜʝ Dʌ ï ʜʠʘʤʝʪʨ ʬʨʝʟʳ; nʉʊ. ï ʯʘʩʪʦʪʘ ʚʨʘʱʝʥʠʷ ʬʨʝʟʳ ʜʣʷ ʚʝʨʪʠʢʘʣʴʥʦ-

ʬʨʝʟʝʨʥʦʛʦ ʩʪʘʥʢʘ ʤʠʜʝʣʠ 6ɸ12ʇ; 

ï ʚʳʙʠʨʘʶʪ ʧʦ ʪʘʙʣʠʮʝ 4.7 ʙʣʠʞʘʡʰʝʝ ʟʥʘʯʝʥʠʝ ʧʨʦʜʦʣʴʥʦʡ ʧʦʜʘʯʠ Sʉʊ. 

ʚʝʨʪʠʢʘʣʴʥʦ-ʬʨʝʟʝʨʥʦʛʦ ʩʪʘʥʢʘ ʤʦʜʝʣʠ 6ɸ12ʇ; 

 

ʊʘʙʣʠʮʘ 4.6 ï ʈʷʜ ʟʥʘʯʝʥʠʡ ʯʘʩʪʦʪ ʚʨʘʱʝʥʠʷ ʰʧʠʥʜʝʣʷ ʚʝʨʪʠʢʘʣʴʥʦ-

ʬʨʝʟʝʨʥʦʛʦ ʩʪʘʥʢʘ ʤʦʜʝʣʠ 6ɸ12ʇ, ʦʙ/ ʤʠʥ 

40 50 63 80 100 125 160 200 250 

315 400 500 630 800 1000 1250 1600 2000 

 

ʊʘʙʣʠʮʘ 4.7 ï ʈʷʜ ʟʥʘʯʝʥʠʡ ʧʨʦʜʦʣʴʥʦʡ ʧʦʜʘʯʠ ʚʝʨʪʠʢʘʣʴʥʦ-ʬʨʝʟʝʨʥʦʛʦ ʩʪʘʥʢʘ 

ʤʦʜʝʣʠ 6ɸ12ʇ, ʤʤ/ ʤʠʥ 

20 25 31,5 40 50 63 80 100 125 

160 200 250 315 400 500 630 800 1000 

 

ʆʪ ʧʨʘʚʠʣʴʥʦʩʪʠ ʫʩʪʘʥʦʚʢʠ ʟʘʛʦʪʦʚʢʠ ʟʘʚʠʩʠʪ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʪʦʯʥʦʩʪʴ 

ʬʦʨʤʳ ʠ ʨʘʩʧʦʣʦʞʝʥʠʷ ʧʦʚʝʨʭʥʦʩʪʝʡ ʦʙʨʘʙʘʪʳʚʘʝʤʳʭ ʜʝʪʘʣʝʡ. 

ʋʩʪʘʥʘʚʣʠʚʘʝʤʘʷ ʥʘ ʬʨʝʟʝʨʥʦʤ ʩʪʘʥʢʝ ʟʘʛʦʪʦʚʢʘ ʜʦʣʞʥʘ ʙʳʪʴ ʥʘʜʸʞʥʦ 

ʟʘʢʨʝʧʣʝʥʘ ʚ ʦʧʨʝʜʝʣʸʥʥʦʤ ʧʦʣʦʞʝʥʠʠ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʬʨʝʟʝ. ʋʥʠʚʝʨʩʘʣʴʥʳʝ 

ʧʨʠʩʧʦʩʦʙʣʝʥʠʷ (ʧʨʠʭʚʘʪʳ, ʫʛʣʦʚʳʝ ʧʣʠʪʳ, ʧʨʠʟʤʳ, ʪʠʩʢʠ ʠ ʜʨ.) ʧʨʠʤʝʥʷʶʪ 

ʜʣʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʛʦ ʟʘʢʨʝʧʣʝʥʠʷ ʟʘʛʦʪʦʚʢʠ ʥʘ ʩʪʦʣʝ ʬʨʝʟʝʨʥʦʛʦ ʩʪʘʥʢʘ, ʯʪʦ 

ʚʦʟʤʦʞʥʦ, ʝʩʣʠ ʦʥʘ ʠʤʝʝʪ ʦʧʦʨʥʫʶ ʧʦʚʝʨʭʥʦʩʪʴ. 

ʅʘ ʨʠʩʫʥʢʝ 4.15 ʧʦʢʘʟʘʥʳ ʧʨʠʭʚʘʪʳ ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ, ʢʦʪʦʨʳʝ 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʟʘʢʨʝʧʣʝʥʠʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʥʘ ʩʪʦʣʝ ʩʪʘʥʢʘ ʟʘʛʦʪʦʚʦʢ 

ʩʣʦʞʥʦʡ ʬʦʨʤʳ ʠʣʠ ʙʦʣʴʰʠʭ ʨʘʟʤʝʨʦʚ. 

 
 

ʈʠʩʫʥʦʢ  4.15 ï ʋʥʠʚʝʨʩʘʣʴʥʳʝ ʩʪʘʥʦʯʥʳʝ ʧʨʠʩʧʦʩʦʙʣʝʥʠʷ ï ʧʨʠʭʚʘʪʳ 
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4.2.3 ʆʩʦʙʝʥʥʦʩʪʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʦʧʝʨʘʮʠʡ ʤʝʭʘʥʠʯʝʩʢʦʡ 

ʦʙʨʘʙʦʪʢʠ ʥʘ ʩʚʝʨʣʠʣʴʥʳʭ ʩʪʘʥʢʘʭ 

ʉʚʝʨʣʝʥʠʝ ï ʵʪʦ ʧʨʦʮʝʩʩ ʦʙʨʘʟʦʚʘʥʠʷ ʦʪʚʝʨʩʪʠʡ ʧʫʪʸʤ ʩʥʷʪʠʷ ʩʪʨʫʞʢʠ ʚ 

ʩʧʣʦʰʥʦʤ ʤʘʪʝʨʠʘʣʝ ʩ ʧʦʤʦʱʴʶ ʨʝʞʫʱʝʛʦ ʠʥʩʪʨʫʤʝʥʪʘ ï ʩʚʝʨʣʘ, ʘ ʪʘʢʞʝ ʠʭ 

ʦʙʨʘʙʦʪʢʘ ʟʝʥʢʝʨʘʤʠ, ʨʘʟʚʝʨʪʢʘʤʠ, ʤʝʪʯʠʢʘʤʠ, ʠ ʜʨʫʛʠʤʠ ʨʝʞʫʱʠʤʠ 

ʠʥʩʪʨʫʤʝʥʪʘʤʠ ʥʘ ʩʪʘʥʢʘʭ ʩʚʝʨʣʠʣʴʥʦʡ ʛʨʫʧʧʳ. ʉʭʝʤʘ ʨʘʙʦʪʳ ʩʚʝʨʣʘ 

ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʩʦʯʝʪʘʥʠʠ ʚʨʘʱʘʪʝʣʴʥʦʛʦ (ʦʩʥʦʚʥʦʛʦ) ʜʚʠʞʝʥʠʷ ʠʥʩʪʨʫʤʝʥʪʘ ʩ 

ʧʦʩʪʫʧʘʪʝʣʴʥʳʤ (ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʤ) ʝʛʦ ʧʝʨʝʤʝʱʝʥʠʝʤ ʧʨʠ ʥʝʧʦʜʚʠʞʥʦʡ 

ʟʘʛʦʪʦʚʢʝ. ʇʨʠ ʩʚʝʨʣʝʥʠʠ ʛʣʫʙʦʢʠʭ ʦʪʚʝʨʩʪʠʡ (L ² 5D) ʜʘʥʥʘʷ ʩʭʝʤʘ ʨʝʟʘʥʠʷ 

ʤʦʞʝʪ ʧʨʠʚʦʜʠʪʴ ʢ ʟʥʘʯʠʪʝʣʴʥʦʤʫ ʦʪʢʣʦʥʝʥʠʶ ʦʩʠ ʩʚʝʨʣʘ, ʩʣʝʜʩʪʚʠʝʤ ʯʝʛʦ 

ʷʚʣʷʝʪʩʷ ʩʤʝʱʝʥʠʝ ʦʩʠ ʦʪʚʝʨʩʪʠʷ. 

ʉʚʝʨʣʝʥʠʝʤ ʚʳʧʦʣʥʷʶʪ ʩʢʚʦʟʥʳʝ ʠ ʥʝʩʢʚʦʟʥʳʝ ʦʪʚʝʨʩʪʠʷ (ʨʠʩʫʥʦʢ 4.16, 

ʘ), ʮʝʥʪʨʦʚʦʯʥʳʝ ʦʪʚʝʨʩʪʠʷ (ʨʠʩʫʥʦʢ 4.16, ʠ) ʘ ʪʘʢʞʝ ʫʚʝʣʠʯʝʥʠʝ ʜʠʘʤʝʪʨʘ ʫʞʝ 

ʠʤʝʶʱʝʝʩʷ ʚ ʟʘʛʦʪʦʚʢʝ ʦʪʚʝʨʩʪʠʷ ï ʨʘʩʩʚʝʨʣʠʚʘʥʠʝ (ʨʠʩʫʥʦʢ 4.16, ʙ). 

ɿʝʥʢʝʨʦʚʘʥʠʝ (ʨʠʩʫʥʦʢ 4.16, ʚ) ʧʨʠʤʝʥʷʶʪ ʢʘʢ ʧʦʣʫʯʠʩʪʦʚʫʶ ʦʙʨʘʙʦʪʢʫ ʧʨʠ 

ʧʦʣʫʯʝʥʠʠ ʪʦʯʥʦʛʦ ʦʪʚʝʨʩʪʠʷ, ʘ ʠʤʝʥʥʦ ʚʳʨʘʚʥʠʚʘʥʠʝ ʦʪʢʣʦʥʝʥʠʷ ʝʛʦ ʦʩʠ. 

ʈʘʟʚʸʨʪʳʚʘʥʠʝ (ʨʠʩʫʥʦʢ 4.16, ʛ) ï ʯʠʩʪʦʚʘʷ ʦʙʨʘʙʦʪʢʘ ʮʠʣʠʥʜʨʠʯʝʩʢʠʭ 

ʦʪʚʝʨʩʪʠʡ. ʇʦʣʫʯʝʥʠʝ ʪʦʯʥʳʭ ʢʦʥʠʯʝʩʢʠʭ ʦʪʚʝʨʩʪʠʡ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʡ ʦʙʨʘʙʦʪʢʦʡ ʠʤʝʶʱʝʛʦʩʷ ʮʠʣʠʥʜʨʠʯʝʩʢʦʛʦ ʦʪʚʝʨʩʪʠʷ 

ʢʦʥʠʯʝʩʢʠʤ ʩʪʫʧʝʥʯʘʪʳʤ ʟʝʥʢʝʨʦʤ ʠ ʜʦʚʦʜʢʦʡ ʢʦʥʠʯʝʩʢʦʡ ʨʘʟʚʝʨʪʢʦʡ ʩʦ 

ʩʪʨʫʞʢʦʨʘʟʜʝʣʠʪʝʣʴʥʳʤʠ ʢʘʥʘʚʢʘʤʠ, ʟʘʪʝʤ ʢʦʥʠʯʝʩʢʦʡ ʨʘʟʚʝʨʪʢʦʡ ʩ ʛʣʫʙʦʢʠʤʠ 

ʨʝʞʫʱʠʤʠ ʢʨʦʤʢʘʤʠ (ʨʠʩʫʥʦʢ 4.16, ʤ, ʥ, ʦ). 

ɼʣʷ ʬʦʨʤʦʦʙʨʘʟʦʚʘʥʠʷ ʮʠʣʠʥʜʨʠʯʝʩʢʠʭ ʠ ʢʦʥʠʯʝʩʢʠʭ ʫʛʣʫʙʣʝʥʠʡ ʧʦʜ 

ʛʦʣʦʚʢʠ ʙʦʣʪʦʚ, ʚʠʥʪʦʚ ʠ ʟʘʢʣʸʧʦʢ ʥʘ ʩʚʝʨʣʠʣʴʥʳʭ ʩʪʘʥʢʘʭ ʚʳʧʦʣʥʷʝʪʩʷ 

ʧʨʦʮʝʩʩ ʟʝʥʢʦʚʘʥʠʷ ʟʝʥʢʦʚʢʘʤʠ ʨʘʟʣʠʯʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ, ʚʢʣʶʯʘʷ ʟʝʥʢʦʚʢʠ ʩ 

ʥʘʧʨʘʚʣʷʶʱʝʡ ʯʘʩʪʴʶ, ʢʦʪʦʨʘʷ ʦʙʝʩʧʝʯʠʚʘʝʪ ʩʥʦʩʥʦʩʪʴ ʦʩʥʦʚʥʦʛʦ ʦʪʚʝʨʩʪʠʷ ʠ 

ʫʛʣʫʙʣʝʥʠʷ (ʨʠʩʫʥʦʢ 4.16, ʜ, ʝ). 

ʎʝʢʦʚʘʥʠʝ ï ʧʨʦʮʝʩʩ ʦʙʨʘʙʦʪʢʠ ʪʦʨʮʦʚʳʭ ʧʦʚʝʨʭʥʦʩʪʝʡ, ʢʦʪʦʨʳʝ ʩʣʫʞʘʪ 

ʦʧʦʨʥʳʤʠ ʜʣʷ ʛʦʣʦʚʦʢ ʛʘʝʢ, ʚʠʥʪʦʚ, ʙʦʣʪʦʚ, ʠ ʜʦʣʞʥʳ ʙʳʪʴ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʳ 

ʦʩʠ ʨʝʟʴʙʦʚʦʛʦ ʦʪʚʝʨʩʪʠʷ, ʯʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʥʘʣʠʯʠʝʤ ʥʘʧʨʘʚʣʷʶʱʝʡ ʯʘʩʪʠ 

ʮʝʣʴʥʦʡ (ʨʠʩʫʥʦʢ 4.16, ʞ) ʠ ʩʙʦʨʥʦʡ ʮʝʢʦʚʦʢ (ʨʠʩʫʥʦʢ 4.16, ʟ). 

ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʨʝʟʴʙʳ ʚ ʨʘʥʝʝ ʧʨʦʩʚʝʪʣʝʥʥʦʤ ʦʪʚʝʨʩʪʠʠ ʧʨʠʤʝʥʷʝʪʩʷ 

ʪʘʢʦʡ ʨʝʚʫʱʠʡ ʠʥʩʪʨʫʤʝʥʪ ʢʘʢ ʤʝʪʯʠʢ (ʨʠʩʫʥʦʢ 4.16, ʢ). ɺ ʪʘʙʣʠʮʝ 4.8 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʟʥʘʯʝʥʠʷ ʩʚʝʨʣ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʦʪʚʝʨʩʪʠʡ ʧʦʜ ʩʦʦʪʚʝʪʩʪʚʫʶʱʫʶ 

ʤʝʪʨʠʯʝʩʢʫʶ ʨʝʟʴʙʫ. 

 

ʊʘʙʣʠʮʘ 4.8 ï ɼʠʘʤʝʪʨʳ ʩʚʸʨʣ, ʨʝʢʦʤʝʥʜʫʝʤʳʝ ʜʣʷ ʩʚʝʨʣʝʥʠʷ ʦʪʚʝʨʩʪʠʡ ʧʦʜ 

ʥʘʨʝʟʘʥʠʝ ʤʝʪʨʠʯʝʩʢʦʡ ʨʝʟʴʙʳ ʤʝʪʯʠʢʦʤ, ʤʤ  
ʈʝʟʴʙʘ 

ʤʝʪʨʠʯʝʩʢʘʷ  
ʄ10 ʄ12 ʄ16 ʄ18 ʄ20 ʄ24 ʄ30 ʄ42 

ɼʠʘʤʝʪʨ ʩʚʝʨʣʘ, 

ʤʤ 
8,4 10,1 13,8 15,3 17,3 20,9 26,4 37,4 
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ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʩʣʦʞʥʳʭ ʧʦʚʝʨʭʥʦʩʪʝʡ ʧʨʝʜʣʘʛʘʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʡ ʠʥʩʪʨʫʤʝʥʪ. ʅʘ ʨʠʩʫʥʢʝ 4.16, ʣ ʧʦʢʘʟʘʥ ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʡ 

ʠʥʩʪʨʫʤʝʥʪ, ʩʦʩʪʦʷʱʠʡ ʠʟ ʟʝʥʢʝʨʘ ʠ ʟʝʥʢʦʚʢʠ. 

 
 

 

ʈʠʩʫʥʦʢ 4.16 ï ʉʭʝʤʳ ʨʘʙʦʪʳ ʥʘ ʩʚʝʨʣʠʣʴʥʳʭ ʩʪʘʥʢʘʭ: 

ʘ ï ʩʚʝʨʣʝʥʠʝ; ʙ ï ʨʘʩʩʚʝʨʣʠʚʘʥʠʝ; ʚ ï ʟʝʥʢʝʨʦʚʘʥʠʝ; ʛ ï ʨʘʟʚʸʨʪʳʚʘʥʠʝ;  

ʜ, ʝ ï ʟʝʥʢʦʚʘʥʠʝ; ʞ, ʟ ï ʮʝʢʦʚʘʥʠʝ; ʠ ï ʮʝʥʪʨʦʚʢʘ ʦʪʚʝʨʩʪʠʷ;  

ʢ ï ʥʘʨʝʟʘʥʠʝ ʨʝʟʴʙʳ; ʣ ï ʦʙʨʘʙʦʪʢʘ ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ;  

ʤ, ʥ, ʦ ï ʨʘʟʚʝʨʪʳʚʘʥʠʝ ʢʦʥʠʯʝʩʢʦʛʦ ʦʪʚʝʨʩʪʠʷ 
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ʈʠʩ. 4.17 ï ɺʝʨʪʠʢʘʣʴʥʦ-ʩʚʝʨʣʠʣʴʥʳʡ ʩʪʘʥʦʢ 2ɸ125: 

1 ï ʦʩʥʦʚʘʥʠʝ; 2 ï ʩʪʦʣ; 3 ï ʰʧʠʥʜʝʣʴ; 4 ï ʩʚʝʨʣʠʣʴʥʘʷ ʛʦʣʦʚʢʘ; 5 ï ʢʦʨʦʙʢʘ 

ʩʢʦʨʦʩʪʝʡ; 6 ï ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʴ; 7 ï ʢʦʨʦʙʢʘ ʧʦʜʘʯ; 8 ï ʢʦʣʦʥʥʘ; 

9 ï ʨʫʢʦʷʪʢʘ ʧʝʨʝʤʝʱʝʥʠʷ ʩʪʦʣʘ 

 

ɺʝʨʪʠʢʘʣʴʥʦ-ʩʚʝʨʣʠʣʴʥʳʡ ʩʪʘʥʦʢ (ʨʠʩ. 4.17) ʩʦʩʪʦʠʪ ʠʟ ʢʦʣʦʥʥʳ 8 ï

ʯʫʛʫʥʥʦʡ ʦʪʣʠʚʢʠ ʩ ʚʝʨʪʠʢʘʣʴʥʳʤʠ ʥʘʧʨʘʚʣʷʶʱʠʤʠ. ʇʦ ʥʘʧʨʘʚʣʷʶʱʠʤ 

ʚʨʫʯʥʫʶ ʧʝʨʝʤʝʱʘʝʪʩʷ ʩʚʝʨʣʠʣʴʥʘʷ ʛʦʣʦʚʢʘ 4 ʩʦ ʰʧʠʥʜʝʣʝʤ 3. ʅʘ ʦʩʥʦʚʘʥʠʠ     

1 ʩʪʘʥʢʘ ʫʩʪʘʥʦʚʣʝʥ ʩʪʦʣ 2, ʠʤʝʶʱʠʡ ʪʨʠ ʊ-ʦʙʨʘʟʥʳʭ ʧʘʟʘ ʜʣʷ ʟʘʢʨʝʧʣʝʥʠʷ 

ʟʘʛʦʪʦʚʢʠ ʠʣʠ ʧʨʠʩʧʦʩʦʙʣʝʥʠʷ. ʉʪʦʣ ʧʝʨʝʤʝʱʘʝʪʩʷ ʧʦ ʥʘʧʨʘʚʣʷʶʱʠʤ  ʚʚʝʨʭ 

ʠʣʠ ʚʥʠʟ ʨʫʢʦʷʪʢʦʡ 9. 

ɺʨʘʱʝʥʠʝ ʦʪ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʷ 6 ʯʝʨʝʟ ʙʣʦʢʠ ʟʫʙʯʘʪʳʭ ʢʦʣʸʩ ʢʦʨʦʙʢʠ 

ʩʢʦʨʦʩʪʝʡ 5 ʧʝʨʝʜʘʸʪʩʷ ʢʦʨʦʙʢʝ ʧʘʣʘʯ 7 ʠ ʰʧʠʥʜʝʣʶ 3. ʏʘʩʪʦʪʘ ʚʨʘʱʝʥʠʷ 

ʰʧʠʥʜʝʣʷ ʠ ʟʥʘʯʝʥʠʝ ʧʦʜʘʯʠ ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʨʫʢʦʷʪʢʘʤʠ. 

ʄʝʭʘʥʠʟʤ ʧʦʜʘʯʠ ʰʧʠʥʜʝʣʷ ʤʦʞʝʪ ʦʙʝʩʧʝʯʠʚʘʪʴʩʷ ʨʫʯʥʳʤ ʠʣʠ 

ʤʝʭʘʥʠʯʝʩʢʠʤ ʧʝʨʝʢʣʶʯʝʥʠʝʤ. 

ʕʣʝʤʝʥʪʳ ʨʝʞʠʤʦʚ ʨʝʟʘʥʠʷ ʜʣʷ: ʘ ï ʩʚʝʨʣʝʥʠʷ ʠ ʙ ï ʨʘʩʩʚʝʨʣʠʚʘʥʠʷ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩʫʥʢʝ 4.18. 
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ʈʠʩʫʥʦʢ 4.18 ï ʕʣʝʤʝʥʪʳ ʨʝʞʠʤʦʚ ʨʝʟʘʥʠʷ ʜʣʷ:   

ʘ ï ʩʚʝʨʣʝʥʠʝ   ʙ ï ʨʘʩʩʚʝʨʣʠʚʘʥʠʝ:  

t ï ʛʣʫʙʠʥʘ ʨʝʟʘʥʠʷ; D0 ï ʜʠʘʤʝʪʨ ʦʪʚʝʨʩʪʠʷ D ï ʜʠʘʤʝʪʨ ʩʚʝʨʣʘ;  

n ï ʯʘʩʪʦʪʘ ʚʨʘʱʝʥʠʷ ʩʚʝʨʣʘ; a ï ʪʦʣʱʠʥʘ ʩʨʝʟʘ ʩʪʨʫʞʢʠ; b ï ʰʠʨʠʥʘ 

ʩʨʝʟʘ ʩʪʨʫʞʢʠ; j ï ʧʦʣʦʚʠʥʘ ʫʛʣʘ ʧʨʠ ʚʝʨʰʠʥʝ ʩʚʝʨʣʘ 

 

ɻʣʫʙʠʥʘ ʨʝʟʘʥʠʷ ʧʨʠ ʩʚʝʨʣʝʥʠʠ t (ʤʤ) ʨʘʚʥʘ ʧʦʣʦʚʠʥʝ ʜʠʘʤʝʪʨʘ ʦ ʩʚʝʨʣʘ, 
ʤʤ. 

ɻʣʫʙʠʥʘ ʨʝʟʘʥʠʷ ʧʨʠ ʨʘʩʩʚʝʨʣʠʚʘʥʠʠ ʧʦ ʬʦʨʤʫʣʝ (4.5):  

                                   t  = 
Dʈɸʉʉɺ - D

 2.
,                             (4.5) 

ʛʜʝ Dʈɸʉʉɺ ï ʜʠʘʤʝʪʨ ʨʘʩʩʚʝʨʣʠʚʘʝʤʦʛʦ ʦʪʚʝʨʩʪʠʷ, ʤʤ; D ï ʜʠʘʤʝʪʨ 

ʩʚʝʨʣʘ, ʤʤ; 

ɻʣʫʙʠʥʘ ʨʝʟʘʥʠʷ ʧʨʠ ʟʝʥʢʝʨʦʚʘʥʠʠ: 
Dɿɽʅʂ - D

 2.
,                                  

ʛʜʝ Dɿɽʅʂ ï ʜʠʘʤʝʪʨ ʦʪʚʝʨʩʪʠʷ ʧʦʩʣʝ ʟʝʥʢʝʨʦʚʘʥʠʷ; D ï ʜʠʘʤʝʪʨ ʦʪʚʝʨʩʪʠʷ 

ʧʦʩʣʝ ʩʚʝʨʣʝʥʠʷ, ʤʤ; 

ɻʣʫʙʠʥʘ ʨʝʟʘʥʠʷ ʧʨʠ ʨʘʟʚʝʨʪʳʚʘʥʠʠ: 
Dʈɸɿɺ - Dɿɽʅʂ

 2.
, 

ʛʜʝ Dʈɸɿɺ ï ʜʠʘʤʝʪʨ ʦʪʚʝʨʩʪʠʷ ʧʦʩʣʝ ʝʛʦ ʨʘʟʚʝʨʪʳʚʘʥʠʷ; Dɿɽʅʂ ï ʜʠʘʤʝʪʨ 

ʦʪʚʝʨʩʪʠʷ ʧʦʩʣʝ ʟʝʥʢʝʨʦʚʘʥʠʷ; 

ʇʦʜʘʯʝʡ ʧʨʠ ʩʚʝʨʣʝʥʠʠ ʷʚʣʷʝʪʩʷ ʧʝʨʝʤʝʱʝʥʠʝ ʩʚʝʨʣʘ ʟʘ ʦʜʠʥ ʝʛʦ ʦʙʦʨʦʪ. 

ɺʝʣʠʯʠʥʘ ʧʦʜʘʯʠ ʧʨʠ ʩʚʝʨʣʝʥʠʠ ʟʘʚʠʩʠʪ ʦʪ ʜʠʘʤʝʪʨʘ ʩʚʝʨʣʘ, ʤʘʪʝʨʠʘʣʘ 

ʨʝʞʫʱʝʡ ʯʘʩʪʠ, ʪʨʝʙʦʚʘʥʠʡ ʢ ʢʘʯʝʩʪʚʫ ʦʙʨʘʙʘʪʳʚʘʝʤʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʠ ʫʩʣʦʚʠʡ 

ʩʚʝʨʣʝʥʠʷ. ɺ ʩʨʝʜʥʝʤ ʧʦʜʘʯʘ ʩʦʩʪʘʚʣʷʝʪ ʦʪ 0,01 ʜʦ 0,03D, ʛʜʝ D ï ʜʠʘʤʝʪʨ 

ʩʚʝʨʣʘ ʚ ʤʤ. ʇʨʠ ʟʝʥʢʝʨʦʚʘʥʠʠ ʚʝʣʠʯʠʥʘ ʧʦʜʘʯʠ ʧʨʠʙʣʠʞʸʥʥʦ ʧʨʠʥʠʤʘʝʪʩʷ ʚ 

ʧʨʝʜʝʣʘʭ (0,03 õ 0,04) D, ʘ ʧʨʠ ʨʘʟʚʸʨʪʳʚʘʥʠʠ ʚ ʧʨʝʜʝʣʘʭ (0,03 õ0,06) D. 

ɺ ʪʘʙʣʠʮʝ 4.9. ʧʨʠʚʝʜʝʥʳ ʟʥʘʯʝʥʠʝ ʧʦʜʘʯ ʠ ʩʢʦʨʦʩʪʝʡ ʨʝʟʘʥʠʷ ʧʨʠ 

ʩʚʝʨʣʝʥʠʠ ʠʥʩʪʨʫʤʝʥʪʦʤ ʠʟ ʙʳʩʪʨʦʨʝʞʫʱʝʡ ʩʪʘʣʠ. 
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ʊʘʙʣʠʮʘ 4.9 ï ɿʥʘʯʝʥʠʷ ʧʦʜʘʯ ʠ ʩʢʦʨʦʩʪʝʡ ʨʝʟʘʥʠʷ ʧʨʠ ʩʚʝʨʣʝʥʠʠ ʩʚʝʨʣʦʤ ʠʟ 

ʙʳʩʪʨʦʨʝʞʫʱʝʡ ʩʪʘʣʠ 

ɼʠʘʤʝʪʨ ʩʚʝʨʣʘ, 

ʤʤ 

ʉʪʘʣʴ ʏʫʛʫʥ 

ʧʦʜʘʯʘ, ʤʤ/ʦʙ 
ʩʢʦʨʦʩʪʴ 

ʨʝʟʘʥʠʷ, ʤ/ʤʠʥ 
ʧʦʜʘʯʘ, ʤʤ/ʦʙ 

ʩʢʦʨʦʩʪʴ 

ʨʝʟʘʥʠʷ, ʤ/ʤʠʥ 

5ï10 0,05ï0,15 50ï30 0,10ï0,20 40ï30 

10ï15 0,10ï0,20 40ï25 0,15ï0,35 35ï25 

15ï20 0,15ï0,30 35ï23  0,30ï0,60 27ï21 

20ï30 0,20ï0,35 30ï20 0,40ï0,60 22ï27 

30ï40 0,25ï0,40 20ï15 0,45ï0,65 20ï25 

 

ʇʦ ʪʘʙʣʠʮʝ 4.10 ʚʳʙʠʨʘʝʪʩʷ ʙʣʠʞʘʡʰʝʝ ʙʣʠʞʥʝʝ ʟʥʘʯʝʥʠʝ ʚʝʨʪʠʢʘʣʴʥʦʡ 

ʧʦʜʘʯʠ ʜʣʷ ʰʧʠʥʜʝʣʷ ʩʚʝʨʣʠʣʴʥʦʛʦ ʩʪʘʥʢʘ ʤʦʜʝʣʠ 2ɸ135, ʤʤ/ʦʙ. 

 

ʊʘʙʣʠʮʘ 4.10 ï ʈʷʜ ʟʥʘʯʝʥʠʡ ʚʝʨʪʠʢʘʣʴʥʳʭ ʧʦʜʘʯ ʰʧʠʥʜʝʣʷ ʩʚʝʨʣʠʣʴʥʦʛʦ 

ʩʪʘʥʢʘ ʤʦʜʝʣʠ 2ɸ135, ʤʤ/ʦʙ 

0,11 0,15 0,20 0,25 0,32 0,43 

0,57 0,72 0,96 1,22 1,60 - 

 

ʊʘʙʣʠʮʘ 4.11 ï ʈʷʜ ʟʥʘʯʝʥʠʡ ʯʘʩʪʦʪ ʚʨʘʱʝʥʠʷ ʰʧʠʥʜʝʣʷ ʩʚʝʨʣʠʣʴʥʦʛʦ ʩʪʘʥʢʘ 

ʤʦʜʝʣʠ 2ɸ 135 ʤʠʥ-1 

68 100 140 195 275 400 530 750 1100 

 

ɿʘ ʩʢʦʨʦʩʪʴ ʨʝʟʘʥʠʷ u (ʤ/ʤʠʥ) ʧʨʠ ʩʚʝʨʣʝʥʠʠ ʧʨʠʥʠʤʘʝʪʩʷ ʦʢʨʫʞʥʘʷ 

ʩʢʦʨʦʩʪʴ ʩʚʝʨʣʘ. ʅʘ ʟʥʘʯʝʥʠʝ ʩʢʦʨʦʩʪʠ ʨʝʟʘʥʠʷ ʚʣʠʷʶʪ ʚʠʜ ʦʙʨʘʙʘʪʳʚʘʝʤʦʛʦ 

ʤʝʪʘʣʣʘ, ʨʝʞʠʤʳ ʨʝʟʘʥʠʷ, ʤʘʪʝʨʠʘʣ ʩʚʝʨʣʘ, ʘ ʪʘʢʞʝ ʝʛʦ ʢʦʥʩʪʨʫʢʮʠ ̫ ʠ 

ʛʝʦʤʝʪʨʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ ʨʝʞʫʱʝʡ ʯʘʩʪʠ. 

ɺʳʙʦʨ ʨʝʞʠʤʦʚ ʨʝʟʘʥʠʷ ʧʨʠ ʩʚʝʨʣʝʥʠʠ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ ʩʣʝʜʫʶʱʝʡ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ: 

ï ʦʧʨʝʜʝʣʷʝʪʩʷ ʛʣʫʙʠʥʘ ʨʝʟʘʥʠʷ; 

ï ʚʳʙʠʨʘʝʪʩʷ ʪʠʧ ʠ ʜʠʘʤʝʪʨ ʩʚʝʨʣʘ D ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʘʟʤʝʨʦʚ ʠ ʬʦʨʤʳ 

ʦʙʨʘʙʘʪʳʚʘʝʤʦʡ ʧʦʚʝʨʭʥʦʩʪʠ; 

ï ʧʦ ʪʘʙʣʠʮʝ 4.9 ʧʦʜʙʠʨʘʝʪʩʷ ʟʥʘʯʝʥʠʷ ʧʦʜʘʯʠ SZ ʠ ʩʢʦʨʦʩʪʠ ʨʝʟʘʥʠʷ u; 

ï ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʯʘʩʪʦʪʘ ʚʨʘʱʝʥʠʷ ʩʚʝʨʣʘ ʧʦ ʬʦʨʤʫʣʝ n = 1000u/pD 

(ʦʙ/ʤʠʥ ʠʣʠ ʤʠʥ-1); 

ï ʧʦ ʪʘʙʣʠʮʝ 4.10 ʚʳʙʠʨʘʝʪʩʷ ʙʣʠʞʘʡʰʝʝ ʟʥʘʯʝʥʠʝ ʯʘʩʪʦʪʳ ʚʨʘʱʝʥʠʷ 

ʩʚʝʨʣʘ nʉʊ. ʜʣʷ ʚʝʨʪʠʢʘʣʴʥʦ-ʩʚʝʨʣʠʣʴʥʦʛʦ ʩʪʘʥʢʘ ʤʦʜʝʣʠ 2ɸ135; 

ï ʫʪʦʯʥʷʝʪʩʷ ʟʥʘʯʝʥʠʝ ʩʢʦʨʦʩʪʠ ʨʝʟʘʥʠʷ ʧʦ ʬʦʨʤʫʣʝ: 

                                         uʉʊ. = 
p D nʉʊ
 1000.

,                            (4.8) 

ʛʜʝ D ï ʜʠʘʤʝʪʨ ʩʚʝʨʣʘ; nʉʊ. ï ʯʘʩʪʦʪʘ ʚʨʘʱʝʥʠʷ ʬʨʝʟʳ ʜʣʷ ʚʝʨʪʠʢʘʣʴʥʦ- 

ʩʚʝʨʣʠʣʴʥʦʛʦ ʩʪʘʥʢʘ ʤʦʜʝʣʠ 2ɸ135; 

ï ʧʦ ʪʘʙʣʠʮʝ 4.7 ʚʳʙʠʨʘʶʪ ʙʣʠʞʘʡʰʝʝ ʟʥʘʯʝʥʠʝ ʧʨʦʜʦʣʴʥʦʡ ʧʦʜʘʯʠ Sʉʊ. 

ʚʝʨʪʠʢʘʣʴʥʦ-ʬʨʝʟʝʨʥʦʛʦ ʩʪʘʥʢʘ ʤʦʜʝʣʠ 2ɸ135. 



61 

 

ʆʩʥʦʚʥʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ, ʫʧʦʪʨʝʙʣʷʝʤʳʤ ʥʘ ʩʪʘʥʢʘʭ ʩʚʝʨʣʠʣʴʥʦʡ 

ʛʨʫʧʧʳ, ʷʚʣʷʶʪʩʷ ʩʚʝʨʣʘ ʨʘʟʣʠʯʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ. ʅʘ ʨʠʩʫʥʢʝ 4.19 ʧʨʝʜʩʪʘʚʣʝʥ 

ʯʝʨʪʸʞ ʩʧʠʨʘʣʴʥʦʛʦ ʩʚʝʨʣʘ. 

 
 

 

ʈʠʩʫʥʦʢ 4.19 ï ʉʧʠʨʘʣʴʥʦʝ ʩʚʝʨʣʦ:  

l1 ï ʨʘʙʦʯʘʷ ʯʘʩʪʴ ʩʚʝʨʣʘ; l2 ï ʨʝʞʫʱʘʷ ʯʘʩʪʴ; l3 ï ʰʝʡʢʘ; l4  - ʭʚʦʩʪʦʚʠʢ;               

l5 ï ʣʘʧʢʘ; 1 ï ʛʣʘʚʥʘʷ ʨʝʞʫʱʘʷ ʢʨʦʤʢʘ; 2 ï ʧʦʧʝʨʝʯʥʘʷ ʨʝʞʫʱʘʷ ʢʨʦʤʢʘ;  

3 ï ʧʝʨʝʜʥʷʷ ʧʦʚʝʨʭʥʦʩʪʴ; 4 ï ʟʘʜʥʷʷ ʧʦʚʝʨʭʥʦʩʪʴ; 5 ï ʚʠʥʪʦʚʘʷ ʢʨʦʤʢʘ 

ʥʘʧʨʘʚʣʷʶʱʝʡ ʣʝʥʪʦʯʢʠ; 2j ï ʫʛʦʣ ʧʨʠ ʚʝʨʰʠʥʝ;  

a ï ʟʘʜʥʠʡ ʫʛʦʣ; g ï ʧʝʨʝʜʥʠʡ ʫʛʦʣ; y ï ʫʛʦʣ ʥʘʢʣʦʥʘ ʧʦʧʝʨʝʯʥʦʡ ʢʨʦʤʢʠ 

 

ʎʝʥʪʨʦʚʦʯʥʦʝ ʩʚʝʨʣʦ ʧʨʠʤʝʥʷʶʪ ʜʣʷ ʩʚʝʨʣʝʥʠʷ ʮʝʥʪʨʦʚʦʯʥʳʭ ʦʪʚʝʨʩʪʠʡ, 

ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʪʘʢʦʡ ʩʭʝʤʳ ʙʘʟʠʨʦʚʘʥʠʷ ʢʘʢ ʦʙʨʘʙʦʪʢʘ ʚ 

ʮʝʥʪʨʘʭ (ʨʠʩʫʥʦʢ 4.20, ʘ). 

ʂʦʥʩʪʨʫʢʮʠʷ ʧʝʨʦʚʦʛʦ ʩʚʝʨʣʘ (ʨʠʩʫʥʦʢ 4.20, ʙ) ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

ʣʦʧʘʪʢʫ ʩ ʨʝʞʫʱʠʤʠ ʢʨʦʤʢʘʤʠ ʥʘ ʢʦʥʮʝ. ʇʝʨʦʚʦʝ ʩʚʝʨʣʦ ʧʨʝʜʥʘʟʥʘʯʝʥʦ ʜʣʷ 

ʩʚʝʨʣʝʥʠʷ ʦʪʚʝʨʩʪʠʡ ʜʠʘʤʝʪʨʦʤ ʜʦ 25 ʤʤ ʧʨʠ ʦʙʨʘʙʦʪʢʝ ʧʦʢʦʚʦʢ, ʦʪʣʠʚʦʢ, 

ʠʤʝʶʱʠʡ ʙʦʣʴʰʫʶ ʪʚʝʨʜʦʩʪʴ. 

ʉʧʠʨʘʣʴʥʦʝ ʩʚʝʨʣʦ ʩ ʧʣʘʩʪʠʥʢʦʡ ʠʟ ʪʚʝʨʜʦʛʦ ʩʧʣʘʚʘ (ʨʠʩʫʥʦʢ 4.20, ʚ) 

ʜʠʘʤʝʪʨʦʤ ʦʪ 3ʤʤ ʜʦ 50 ʤʤ, ʩ ʤʝʥʴʰʝʡ ʜʣʠʥʦʡ ʨʘʙʦʯʝʡ ʯʘʩʪʠ, ʙʦʣʴʰʠʤ 

ʜʠʘʤʝʪʨʦʤ ʩʝʨʜʮʝʚʠʥʳ ʠ ʫʤʝʥʴʰʝʥʥʳʤ ʫʛʣʦʤ ʥʘʢʣʦʥʘ ʚʠʥʪʦʚʦʡ ʢʘʥʘʚʢʠ, 

ʧʨʠʤʝʥʷʶʪ ʜʣʷ ʩʚʝʨʣʝʥʠʷ ʦʪʙʝʣʸʥʥʦʛʦ ʯʫʛʫʥʘ ʠ ʜʨʫʛʠʭ ʪʚʝʨʜʳʭ ʤʘʪʝʨʠʘʣʦʚ. 

ʇʫʰʝʯʥʦʝ ʩʚʝʨʣʦ (ʨʠʩʫʥʦʢ 4.20, ʛ) ʩʣʫʞʠʪ ʜʣʷ ʛʣʫʙʦʢʦʛʦ ʩʚʝʨʣʝʥʠʷ ʠ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʮʠʣʠʥʜʨʠʯʝʩʢʠʡ ʩʪʝʨʞʝʥʴ ʠʟ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʦʡ ʩʪʘʣʠ 

ʢʨʫʛʣʦʛʦ ʩʝʯʝʥʠʷ, ʩʨʝʟʘʥʥʳʡ ʥʘ ʧʦʣʦʚʠʥʫ ʜʠʘʤʝʪʨʘ. ʉʚʝʨʣʦ ʠʤʝʝʪ ʛʣʘʚʥʫʶ 

ʨʝʞʫʱʫʶ ʢʨʦʤʢʫ, ʦʙʨʘʟʦʚʘʥʥʫʶ ʤʝʞʜʫ ʧʝʨʝʜʥʝʡ 1 ʠ ʟʘʜʥʝʡ 2 ʧʦʚʝʨʭʥʦʩʪʷʤʠ, 

ʨʘʩʧʦʣʘʛʘʶʱʫʶʩʷ ʧʦʜ ʧʨʷʤʳʤ ʫʛʣʦʤ ʢ ʦʩʠ ʩʚʝʨʣʘ ʠ ʚʩʧʦʤʦʛʘʪʝʣʴʥʫʶ ʢʨʦʤʢʫ, 

ʧʦʜ ʫʛʣʦʤ 100 ʢ ʵʪʦʡ ʦʩʠ. ʇʨʦʮʝʩʩ ʨʝʟʘʥʠʷ ʧʫʰʝʯʥʳʤ ʩʚʝʨʣʦʤ ʟʘʪʨʫʜʥʝʥ 

ʚʩʣʝʜʩʪʚʠʝ ʙʦʣʴʰʦʛʦ ʫʛʣʘ ʨʝʟʘʥʠʷ (900), ʪʨʫʜʥʦʩʪʠ ʧʦʜʚʦʜʘ ʩʤʘʟʦʯʥʦ-

ʦʭʣʘʞʜʘʶʱʝʡ ʞʠʜʢʦʩʪʠ ʚ ʟʦʥʫ ʨʝʟʘʥʠʷ ʠ ʦʪʚʦʜʘ ʩʪʨʫʞʢʠ ʠʟ ʥʝʸ.  
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ʈʫʞʝʡʥʳʝ ʩʚʝʨʣʘ (ʨʠʩʫʥʦʢ 4.20, ʜ) ʪʘʢʞʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʛʣʫʙʦʢʦʛʦ 

ʩʚʝʨʣʝʥʠʷ, ʥʦ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʙʦʣʝʝ ʪʦʯʥʳʭ ʦʪʚʝʨʩʪʠʡ ʥʝʙʦʣʴʰʦʛʦ ʜʠʘʤʝʪʨʘ ʜʦ 

20 ʤʤ. ʈʫʞʝʡʥʦʝ ʩʚʝʨʣʦ ʩʦʩʪʦʷʪ ʠʟ ʨʘʙʦʯʝʡ ʯʘʩʪʠ ʠ ʧʫʩʪʦʪʝʣʦʛʦ ʭʚʦʩʪʦʚʠʢʘ, 

ʢʦʪʦʨʳʡ ʠʤʝʝʪ ʬʦʨʤʫ ʪʨʫʙʢʠ ʜʣʷ ʧʦʜʘʯʠ ʩʤʘʟʦʯʥʦ-ʦʭʣʘʞʜʘʶʱʝʡ ʞʠʜʢʦʩʪʠ ʧʦʜ 

ʚʳʩʦʢʠʤ ʜʘʚʣʝʥʠʝʤ ʧʦ ʚʥʫʪʨʝʥʥʝʤʫ ʦʪʚʝʨʩʪʠʶ. ʉʤʘʟʦʯʥʦ-ʦʭʣʘʞʜʘʶʱʝʡ 

ʞʠʜʢʦʩʪʴ ʥʝʦʙʭʦʜʠʤʘ ʜʣʷ ʧʦʥʠʞʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʨʝʞʫʱʝʡ ʢʨʦʤʢʠ ʠ 

ʚʳʤʳʚʘʥʠʷ ʩʪʨʫʞʢʠ ʠʟ ʟʦʥʳ ʨʝʟʘʥʠʷ. 

 

 
 

ʈʠʩʫʥʦʢ 4.20 ï ʉʚʸʨʣʘ: 

ʘ ï ʮʝʥʪʨʦʚʦʯʥʦʝ; ʙ ï ʧʝʨʦʚʦʝ; ʚ ï ʩʧʠʨʘʣʴʥʦʝ ʩ ʧʣʘʩʪʠʥʢʦʡ ʠʟ ʪʚʝʨʜʦʛʦ 

ʩʧʣʘʚʘ; ʛ, ʜ ï ʜʣʷ ʛʣʫʙʦʢʦʛʦ ʩʚʝʨʣʝʥʠʷ 

 

ɿʝʥʢʝʨʳ ï ʤʥʦʛʦʣʝʟʚʠʡʥʳʝ ʨʝʞʫʱʠʝ ʠʥʩʪʨʫʤʝʥʪʳ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʜʣʷ 

ʧʦʣʫʯʠʩʪʦʚʦʡ ʦʙʨʘʙʦʪʢʠ ʮʠʣʠʥʜʨʠʯʝʩʢʠʭ (ʨʠʩʫʥʦʢ 4.21, ʘ) ʠ ʢʦʥʠʯʝʩʢʠʭ 

ʦʪʚʝʨʩʪʠʡ, ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʧʦʣʫʯʝʥʥʳʭ ʩʚʝʨʣʝʥʠʝʤ, ʧʦʣʫʯʝʥʥʳʭ ʚ ʧʨʦʮʝʩʩʝ 

ʣʠʪʴʷ ʟʘʛʦʪʦʚʢʠ ʠʣʠ ʤʝʪʦʜʘʤʠ ʧʣʘʩʪʠʯʝʩʢʦʡ ʜʝʬʦʨʤʘʮʠʠ. ɿʝʥʢʝʨʳ 

ʫʚʝʣʠʯʠʚʘʶʪ ʜʠʘʤʝʪʨ ʦʙʨʘʙʘʪʳʚʘʝʤʦʛʦ ʦʪʚʝʨʩʪʠʷ, ʫʣʫʯʰʘʶʪ ʢʘʯʝʩʪʚʦ 

ʧʦʚʝʨʭʥʦʩʪʠ, ʚʳʨʘʚʥʠʚʘʶʪ ʝʛʦ ʦʩʴ ʠ ʠʟʛʦʪʘʚʣʠʚʘʶʪʩʷ ʪʨʝʭʟʫʙʳʤʠ ʩ 

ʢʦʥʠʯʝʩʢʠʤ ʭʚʦʩʪʦʚʠʢʦʤ   ʜʠʘʤʝʪʨʦʤ ʦʪ 10 ʜʦ 50 ʤʤ (ʨʠʩ. 4.21ʙ), 

ʯʝʪʳʨʝʭʟʫʙʳʤʠ ʥʘʩʘʜʥʳʤʠ (ʨʠʩʫʥʦʢ 4.21, ʚ) ʠ ʩʙʦʨʥʳʤʠ ʩʦ ʚʩʪʘʚʥʳʤʠ ʥʦʞʘʤʠ 

ʠʟ ʙʳʩʪʨʦʨʝʞʫʱʝʡ ʩʪʘʣʠ ʠʣʠ ʪʚʸʨʜʦʛʦ ʩʧʣʘʚʘ. 

ɿʝʥʢʦʚʢʠ ï ʤʥʦʛʦʣʝʟʚʠʡʥʳʝ ʨʝʞʫʱʠʝ ʠʥʩʪʨʫʤʝʥʪʳ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʝ ʜʣʷ 

ʬʦʨʤʦʦʙʨʘʟʦʚʘʥʠʷ ʢʦʥʠʯʝʩʢʠʭ ʠʣʠ ʮʠʣʠʥʜʨʠʯʝʩʢʠʭ ʫʛʣʫʙʣʝʥʠʡ (ʨʠʩʫʥʦʢ 4.21, 

ʛ, ʜ) ʚ ʦʪʚʝʨʩʪʠʷʭ, ʥʘʧʨʠʤʝʨ,  ʧʦʜ ʛʦʣʦʚʢʠ ʚʠʥʪʦʚ, ʙʦʣʪʦʚ, ʟʘʢʣʸʧʦʢ. ɿʝʥʢʦʚʢʠ 

ʠʤʝʶʪ ʥʝʩʢʦʣʴʢʦ ʨʘʙʦʯʠʭ ʣʝʟʚʠʡ, ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʩʥʷʪʠʷ ʩʪʨʫʞʢʠ ʚ ʧʨʦʮʝʩʩʝ 

ʨʝʟʘʥʠʷ. ʈʘʟʣʠʯʘʶʪ ʢʦʥʠʯʝʩʢʠʝ, ʮʠʣʠʥʜʨʠʯʝʩʢʠʝ ʠʣʠ ʪʦʨʮʦʚʳʝ ʟʝʥʢʦʚʢʠ. 

ʎʝʢʦʚʢʠ ï ʤʥʦʛʦʣʝʟʚʠʡʥʳʝ ʨʝʞʫʱʠʝ ʠʥʩʪʨʫʤʝʥʪʳ, ʧʨʠʤʝʥʷʝʤʳʝ ʜʣʷ 

ʦʙʨʘʙʦʪʢʠ ʦʧʦʨʥʳʭ ʧʦʚʝʨʭʥʦʩʪʝʡ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʳʭ ʦʩʠ ʦʪʚʝʨʩʪʠʷ ʧʦʜ 

ʛʦʣʦʚʢʠ ʙʦʣʪʦʚ, ʚʠʥʪʦʚ ʠʣʠ ʩʥʷʪʠʷ ʬʘʩʦʢ. ʎʝʢʦʚʢʠ ʚʳʧʫʩʢʘʶʪ ʧʨʷʤʳʝ ʠ 

ʦʙʨʘʪʥʳʝ, ʠʩʧʦʣʴʟʫʶʱʠʝʩʷ ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʧʦʜʭʦʜʘ, ʠ ʩʦʩʪʦʷʪ ʠʟ ʨʝʞʫʱʝʡ 

ʯʘʩʪʠ ʠ ʥʘʧʨʘʚʣʷʶʱʝʡ (ʨʠʩʫʥʦʢ 4.21, ʝ). 
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ʈʠʩʫʥʦʢ 4.21 ï ʀʥʩʪʨʫʤʝʥʪ ʜʣʷ ʨʘʙʦʪʳ ʥʘ ʩʚʝʨʣʠʣʴʥʳʭ ʩʪʘʥʢʘʭ: 

ʘ  ï ʨʝʟʘʥʠʝ ʧʨʠ ʟʝʥʢʝʨʦʚʘʥʠʠ; ʙ ï ʪʨʝʭʟʫʙʳʡ ʟʝʥʢʝʨ; ʚ ï ʥʘʩʘʜʥʦʡ ʟʝʥʢʝʨ; 

ʛ, ʜ ï ʟʝʥʢʦʚʢʘ; ʝ ï ʮʝʢʦʚʢʘ 

 

ʈʘʟʚʝʨʪʢʠ ï ʤʥʦʛʦʣʝʟʚʠʡʥʳʝ ʨʝʞʫʱʠʝ ʠʥʩʪʨʫʤʝʥʪʳ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʜʣʷ 

ʯʠʩʪʦʚʦʡ ʦʙʨʘʙʦʪʢʠ ʮʠʣʠʥʜʨʠʯʝʩʢʠʭ ʠ ʢʦʥʠʯʝʩʢʠʭ ʦʪʚʝʨʩʪʠʡ ʜʣʷ ʧʦʣʫʯʝʥʠʷ 

ʪʦʯʥʦʩʪʠ ʜʦ 6ï9 ʢʚʘʣʠʪʝʪʘ ʠ ʰʝʨʦʭʦʚʘʪʦʩʪʠ Ra º 0,32é1,25 ʤʢʤ ʧʦʩʣʝ 

ʦʧʝʨʘʮʠʡ ʩʚʝʨʣʝʥʠʷ, ʟʝʥʢʝʨʦʚʘʥʠʷ, ʨʘʩʪʘʯʠʚʘʥʠʷ. ʈʘʟʣʠʯʘʶʪʩʷ ʨʘʟʚʝʨʪʢʠ 

ʨʫʯʥʳʝ ʠʣʠ ʤʘʰʠʥʥʳʝ (ʨʠʩʫʥʦʢ  4.22).  
 

 
 

ʈʠʩʫʥʦʢ 4.22 ï ʈʘʟʚʸʨʪʢʠ: 

ʘ ï ʨʘʟʚʸʨʪʢʘ ʨʫʯʥʘʷ ʮʠʣʠʥʜʨʠʯʝʩʢʘʷ; ʙ ï ʨʘʟʚʝʨʪʢʘ ʨʫʯʥʘʷ ʢʦʥʠʯʝʩʢʘʷ;      

ʚ ï ʨʘʟʚʸʨʪʢʘ ʤʘʰʠʥʥʘʷ ʮʠʣʠʥʜʨʠʯʝʩʢʘʷ; ʛ ï ʧʦʧʝʨʝʯʥʦʝ ʩʝʯʝʥʠʝ ʨʫʯʥʦʡ 

ʮʠʣʠʥʜʨʠʯʝʩʢʦʡ ʨʘʟʚʝʨʪʢʠ 

 

ʄʝʪʯʠʢ ï ʩʣʝʩʘʨʥʳʡ ʠʥʩʪʨʫʤʝʥʪ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʡ ʜʣʷ ʥʘʨʝʟʘʥʠʷ ʨʝʟʴʙʳ 

ʚʥʫʪʨʠ ʦʪʚʝʨʩʪʠʷ. ɺ ʧʨʦʮʝʩʩʝ ʨʘʙʦʪʳ ʤʝʪʯʠʢ ʟʘʢʨʝʧʣʷʝʪʩʷ ʚ ʤʝʪʯʠʢʦʜʝʨʞʘ-   

ʪʝʣʴ-ʚʦʨʦʪʦʢ ʩ ʢʚʘʜʨʘʪʥʳʤʠ ʦʪʚʝʨʩʪʠʷʤʠ, ʚ ʦʜʥʦ ʠʟ ʢʦʪʦʨʳʭ ʚʩʪʘʚʣʷʝʪʩʷ 

ʭʚʦʩʪʦʚʠʢ ʠʥʩʪʨʫʤʝʥʪʘ. 
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ʈʠʩʫʥʦʢ 4.23 ï ʄʝʪʯʠʢ:  

1ï ʟʘʙʦʨʥʘʷ ʯʘʩʪʴ; 2 ï ʢʘʣʠʙʨʦʚʘʥʥʘʷ ʯʘʩʪʴ;                                                              

3 ï ʭʚʦʩʪʦʚʠʢ; 4 ï ʢʚʘʜʨʘʪ 

 

ʂ ʧʨʠʩʧʦʩʦʙʣʝʥʠʷʤ, ʥʝʦʙʭʦʜʠʤʳʤ ʜʣʷ ʢʨʝʧʣʝʥʠʷ ʠʥʩʪʨʫʤʝʥʪʘ ʠ 

ʟʘʛʦʪʦʚʢʠ ʥʘ ʩʪʘʥʢʘʭ ʩʚʝʨʣʠʣʴʥʦʡ ʛʨʫʧʧʳ, ʦʪʥʦʩʷʪʩʷ ʧʝʨʝʭʦʜʥʳʝ ʚʪʫʣʢʠ, 

ʩʚʝʨʣʠʣʴʥʳʝ ʧʘʪʨʦʥʳ, ʪʠʩʢʠ. 

ʈʝʞʫʱʠʡ ʠʥʩʪʨʫʤʝʥʪ ʧʦʣʫʯʘʝʪ ʚʨʘʱʘʪʝʣʴʥʦʝ ʜʚʠʞʝʥʠʝ ʦʪ ʰʧʠʥʜʝʣʷ 

ʩʚʝʨʣʠʣʴʥʦʛʦ ʩʪʘʥʢʘ. ʅʘ ʨʠʩʫʥʢʝ 4.24, ʘ ʧʦʢʘʟʘʥ ʨʘʟʨʝʟ ʰʧʠʥʜʝʣʷ ʩ ʧʦʩʘʜʦʯʥʳʤ 

ʤʝʩʪʦʤ (ʢʦʥʠʯʝʩʢʠʤ ʦʪʚʝʨʩʪʠʝʤ) ʜʣʷ ʠʥʩʪʨʫʤʝʥʪʘ. ɼʣʷ ʟʘʢʨʝʧʣʝʥʠʷ 

ʠʥʩʪʨʫʤʝʥʪʘ ʩ ʢʦʥʠʯʝʩʢʠʤ ʭʚʦʩʪʦʚʠʢʦʤ, ʥʦʤʝʨ ʢʦʥʫʩʘ ʄʦʨʟʝ, ʢʦʪʦʨʳʡ 

ʩʦʚʧʘʜʘʝʤ ʩ ʥʦʤʝʨʦʤ ʢʦʥʫʩʘ ʰʧʠʥʜʝʣʷ ʩʚʝʨʣʠʣʴʥʦʛʦ ʩʪʘʥʢʘ, ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʧʝʨʝʭʦʜʥʳʭ ʚʪʫʣʢʘʭ ʦʪʧʘʜʘʝʪ. ɼʣʷ ʠʟʚʣʝʯʝʥʠ ̫ ʠʥʩʪʨʫʤʝʥʪʘ 

ʧʦʩʣʝ ʦʢʦʥʯʘʥʠʷ ʧʨʦʮʝʩʩʘ ʤʝʭʘʥʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʠʩʧʦʣʴʟʫʶʪ ʢʣʠʥ, ʢʦʪʦʨʳʡ 

ʚʩʪʘʚʣʷʝʪʩʷ ʚ ʧʨʦʸʤ (ʦʢʥʦ) ʩʧʝʮʠʘʣʴʥʦ ʚʳʧʦʣʥʝʥʥʳʡ ʚ ʰʧʠʥʜʝʣʝ. ɼʣʷ 

ʟʘʢʨʝʧʣʝʥʠʷ ʠʥʩʪʨʫʤʝʥʪʘ, ʫ ʢʦʪʦʨʦʛʦ ʨʘʟʤʝʨ (ʥʦʤʝʨ) ʢʦʥʫʩʘ ʰʧʠʥʜʝʣʷ ʙʦʣʴʰʝ 

ʢʦʥʫʩʘ ʨʝʞʫʱʝʛʦ ʠʥʩʪʨʫʤʝʥʪʘ ʠʩʧʦʣʴʟʫʶʪʩ ̫ʧʝʨʝʭʦʜʥʳʝ ʚʪʫʣʢʠ (ʨʠʩʫʥʦʢ 4.24, 

ʙ, ʚ). 

ɺʪʫʣʢʠ ʧʝʨʝʭʦʜʥʳʝ ï ʧʨʠʩʧʦʩʦʙʣʝʥʠʷ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʝ ʜʣʷ ʢʨʝʧʣʝʥʠʷ 

ʨʝʞʫʱʝʛʦ ʠʥʩʪʨʫʤʝʥʪʘ ʩ ʢʦʥʠʯʝʩʢʠʤ ʭʚʦʩʪʦʚʠʢʦʤ ʄʦʨʟʝ (ɻʆʉʊ 13598 ï 85). 

ʀʥʩʪʨʫʤʝʥʪʳ ʩ ʮʠʣʠʥʜʨʠʯʝʩʢʠʤ ʭʚʦʩʪʦʚʠʢʦʤ ʟʘʢʨʝʧʣʷʶʪʩʷ ʚ 

ʩʚʝʨʣʠʣʴʥʳʝ ʧʘʪʨʦʥ r(ʨʠʩʫʥʦʢ 4.24, ʛ). 

ʇʘʪʨʦʥ r ʩʚʝʨʣʠʣʴʥʳʝ ʪʨʝʭʢʫʣʘʯʢʦʚʳʝ ʩ ʢʣʶʯʦʤ ʜʣʷ ʩʪʘʥʢʦʚ ï 

ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʢʨʝʧʣʝʥʠʷ ʠʥʩʪʨʫʤʝʥʪʘ ʚ ʰʧʠʥʜʝʣʝ ʩʪʘʥʢʘ (ɻʆʉʊ 8522 ï 

79). 

ɼʣʷ ʩʦʢʨʘʱʝʥʠʷ ʚʩʧʦʤʦʛʘʪʝʣʴʥʦʛʦ ʚʨʝʤʝʥʠ ʧʨʠʤʝʥʷʶʪ ʙʳʩʪʨʦʩʤʝʥʥʳʡ 

ʧʘʪʨʦʥ ʩ ʚʝʜʫʱʠʤʠ ʰʘʨʠʢʘʤʠ (ʨʠʩʫʥʦʢ 4.25), ʧʨʠ ʨʘʙʦʪʝ ʩ ʢʦʪʦʨʳʤ ʩʤʝʥʘ 

ʨʝʞʫʱʝʛʦ ʠʥʩʪʨʫʤʝʥʪʘ ʧʨʦʠʟʚʦʜʠʪʩʷ ʙʝʟ ʦʩʪʘʥʦʚʢʠ ʰʧʠʥʜʝʣʷ ʩʪʘʥʢʘ. ʉʤʝʥʥʘʷ 

ʚʪʫʣʢʘ ʚʤʝʩʪʝ ʩ ʟʘʢʨʝʧʣʸʥʥʳʤ ʚ ʥʝʡ ʨʝʞʫʱʠʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʚʩʪʘʚʣʷʝʪʩʷ ʚ 

ʮʝʥʪʨʘʣʴʥʦʝ ʦʪʚʝʨʩʪʠʝ ʢʦʨʧʫʩʘ 1 ʧʘʪʨʦʥʘ ʠ ʰʘʨʠʢʠ 4 ʧʦʧʘʜʘʶʪ ʚ ʣʫʥʢʠ ʚʪʫʣʢʠ. 
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ʈʠʩʫʥʦʢ 4.24 ï ʇʨʠʩʧʦʩʦʙʣʝʥʠʷ, ʧʨʠʤʝʥʷʝʤʳʝ ʥʘ ʩʚʝʨʣʠʣʴʥʳʭ ʩʪʘʥʢʘʭ: 

ʘ ï ʨʘʟʨʝʟ ʰʧʠʥʜʝʣʷ ʩʪʘʥʢʘ; ʙ ï ʧʝʨʝʭʦʜʥʘʷ ʚʪʫʣʢʘ (ʢʦʥʫʩ ʄʦʨʟʝ);  

ʚ ï ʨʘʟʨʝʟ ʰʧʠʥʜʝʣʷ ʩʪʘʥʢʘ ʩ ʧʝʨʝʭʦʜʥʳʤʠ ʚʪʫʣʢʘʤʠ; ʛ ï ʩʚʝʨʣʠʣʴʥʳʡ ʧʘʪʨʦʥ 

 

ɼʣʷ ʫʜʝʨʞʘʥʠʷ ʰʘʨʠʢʦʚ ʚ ʣʫʥʢʘʭ ʢʦʣʴʮʦ 2 ʦʧʫʩʢʘʶʪ ʚʥʠʟ. ʉʤʝʥʘ 

ʨʝʞʫʱʝʛʦ ʠʥʩʪʨʫʤʝʥʪʘ ʧʨʦʠʩʭʦʜʠʪ ʧʨʠ ʧʝʨʝʤʝʱʝʥʠʠ ʢʦʣʴʮʘ ʚʚʝʨʭ, ʧʦʩʣʝ ʯʝʛʦ 

ʰʘʨʠʢʠ ʚ ʢʦʣʴʮʝ ʠʟʤʝʥʷʶʪ ʩʚʦʸ ʧʦʣʦʞʝʥʠʝ, ʦʩʚʦʙʦʞʜʘʷ ʚʪʫʣʢʫ ʩ 

ʠʥʩʪʨʫʤʝʥʪʦʤ. ʇʝʨʝʤʝʱʝʥʠʝ ʚʪʫʣʢʠ ʚʚʝʨʭ ʠ ʚʥʠʟ ʦʛʨʘʥʠʯʠʚʘʝʪʩʷ ʧʨʫʞʠʥʥʳʤ 

ʢʦʣʴʮʦʤ 3. 

 
ʈʠʩʫʥʦʢ 4.25 ï ʇʘʪʨʦʥ ʙʳʩʪʨʦʩʤʝʥʥʳʡ (ɻʆʉʊ14077 ï 83): 

1 ï ʢʦʨʧʫʩ; 2 ï ʢʦʣʴʮʦ; 3 ï ʧʨʫʞʠʥʥʦʝ ʢʦʣʴʮʦ; 4 ï ʰʘʨʠʢ;  

5 ï ʮʠʣʠʥʜʨʠʯʝʩʢʠʡ ʰʪʠʬʪ 
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5. ʄɽʊʆɼʀʏɽʉʂʀɽ ʋʂɸɿɸʅʀʗ ʂ ʈɸɿɼɽʃʋ  

çʉɺɸʈʆʏʅʆɽ ʇʈʆʀɿɺʆɼʉʊɺʆè 

 

ʆʙʱʠʝ ʫʢʘʟʘʥʠʷ: 

ʈʘʟʨʘʙʦʪʢʫ ʧʨʦʮʝʩʩʘ ʜʫʛʦʚʦʡ ʩʚʘʨʢʠ ʠʟʜʝʣʠʷ (ʚʘʨʠʘʥʪʳ ʟʘʜʘʥʠʷ  ̄1ï12) 

ʥʘʯʠʥʘʪʴ ʩ ʫʢʘʟʘʥʠʷ ʪʠʧʘ ʩʦʝʜʠʥʝʥʠʷ ʠ ʬʦʨʤʳ ʨʘʟʜʝʣʢʠ ʢʨʦʤʦʢ. 

ʌʦʨʤʘ ʨʘʟʜʝʣʢʠ ʢʨʦʤʦʢ ʫʩʪʘʥʦʚʣʝʥʘ ɻʆʉʊʦʤ, ʥʦʤʝʨ ʢʦʪʦʨʦʛʦ ʫʢʘʟʳʚʘʶʪ 

ʥʘ ʯʝʨʪʝʞʝ. ʅʘʧʨʠʤʝʨ: ʥʘ ʨʠʩʫʥʢʝ ʟʘʛʦʪʦʚʢʠ ʟʘʜʘʥʠʷ ʫʢʘʟʘʥʦ ɸʬʉ17 (ɻʆʉʊ 

8713-79), ʯʪʦ ʦʟʥʘʯʘʝʪ: ɸʬ ï ʘʚʪʦʤʘʪʠʯʝʩʢʘʷ ʩʚʘʨʢʘ ʧʦʜ ʩʣʦʝʤ ʬʣʶʩʘ, ʥʘ 

ʬʣʶʩʦʚʦʡ ʧʦʜʫʰʢʝ; ʉ17 ï ʫʩʣʦʚʥʦʝ ʦʙʦʟʥʘʯʝʥʠʝ ʰʚʘ ʩʚʘʨʥʦʛʦ ʩʦʝʜʠʥʝʥʠʷ. ɺ 

ʵʪʦʤ ʞʝ ɻʆʉʊʝ ʧʨʠʚʝʜʝʥʳ ʧʦʧʝʨʝʯʥʳʝ ʩʝʯʝʥʠʷ ʩʚʘʨʥʳʭ ʰʚʦʚ ʩ ʫʢʘʟʘʥʠʝʤ 

ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʨʘʟʤʝʨʦʚ ʜʣʷ ʟʘʜʘʥʥʳʭ ʪʦʣʱʠʥ ʤʝʪʘʣʣʘ. 

ɼʣʷ ʚʳʧʦʣʥʝʥʠʷ ʩʚʘʨʥʦʛʦ ʰʚʘ ʦʧʨʝʜʝʣʷʶʪ ʨʝʞʠʤ ʩʚʘʨʢʠ, 

ʦʙʝʩʧʝʯʠʚʘʶʱʠʡ ʚʳʩʦʢʦʝ ʢʘʯʝʩʪʚʦ ʠ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ. 

 

ʇʨʠ ʨʫʯʥʦʡ ʜʫʛʦʚʦʡ ʩʚʘʨʢʝ (ʚʘʨʠʘʥʪʳ ʟʘʜʘʥʠʷ ˉ 1ï4) ʦʩʥʦʚʥʳʝ 

ʧʘʨʘʤʝʪʨʳ ʨʝʞʠʤʘ ʩʚʘʨʢʠ: ʜʠʘʤʝʪʨ ʵʣʝʢʪʨʦʜʘ d  ɻ(ʤʤ), ʩʚʘʨʦʯʥʳʡ ʪʦʢ Iʩʚ (ɸ), 

ʥʘʧʨʷʞʝʥʠʝ ʥʘ ʜʫʛʝ Uʜ (ɺ) ʠ ʩʢʦʨʦʩʪʴ ʩʚʘʨʢʠ Vʩʚ (ʤ/ʯ). 

ʆʧʨʝʜʝʣʝʥʠʝ ʨʝʞʠʤʘ ʥʘʯʠʥʘʶʪ ʩ ʚʳʙʦʨʘ ʜʠʘʤʝʪʨʘ ʵʣʝʢʪʨʦʜʘ, ʝʛʦ ʪʠʧʘ ʠ 

ʤʘʨʢʠ. ɼʠʘʤʝʪʨ ʵʣʝʢʪʨʦʜʘ ʚʳʙʠʨʘʶʪ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʦʣʱʠʥʳ S (ʤʤ) 

ʩʚʘʨʠʚʘʝʤʦʛʦ ʤʝʪʘʣʣʘ, ʘ ʝʛʦ ʪʠʧ ʠ ʤʘʨʢʫ ï ʦʪ ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ 

ʩʚʘʨʠʚʘʝʤʦʛʦ ʤʝʪʘʣʣʘ. 

ɿʥʘʯʝʥʠʝ ʩʚʘʨʦʯʥʦʛʦ ʪʦʢʘ Iʩʚ (ɸ) ʦʧʨʝʜʝʣʷʶʪ ʧʦ ʬʦʨʤʫʣʝ (5.1): 

 

                                    Iʩʚ = k Ā d  ɻ                                                                 (5.1) 

 

ʛʜʝ d  ɻï ʜʠʘʤʝʪʨ ʵʣʝʢʪʨʦʜʘ, ʤʤ; k ï ʢʦʵʬʬʠʮʠʝʥʪ, ʨʘʚʥʳʡ ʧʨʠ ʩʚʘʨʢʝ 

ʥʠʟʢʦʫʛʣʝʨʦʜʠʩʪʦʡ ʩʪʘʣʠ 40ï50 ɸ/ʤʤ, ʘ ʧʨʠ ʩʚʘʨʢʝ ʚʳʩʦʢʦʣʝʛʠʨʦʚʘʥʥʳʭ ʩʪʘʣʝʡ 

35ï40 ɸ/ʤʤ. 

ʅʘʧʨʷʞʝʥʠʝ ʜʫʛʠ Uʜ (ɺ) ʚ ʩʨʝʜʥʝʤ ʩʦʩʪʘʚʣʷʝʪ 25ï28 ɺ. 

ʉʢʦʨʦʩʪʴ ʩʚʘʨʢʠ Vʩʚ (ʤ/ʯ) ʚʳʯʠʩʣʷʶʪ ʧʦ ʬʦʨʤʫʣʝ (5.2): 

 

                              Vʩʚ (ʤ/ʯ) = (Ŭʥ Ā Iʩʚ) /  ɔ Ā Fʥ Ā 100                    ( 5.2) 

 

ʛʜʝ Ŭʥ ï ʢʦʵʬʬʠʮʠʝʥʪ ʥʘʧʣʘʚʢʠ, ʠʟʤʝʥʷʶʱʠʡʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʤʘʨʢʠ 

ʵʣʝʢʪʨʦʜʘ ʚ ʧʨʝʜʝʣʘʭ 7ï14 ʛ/ɸ-ʯ; ɔ ï ʧʣʦʪʥʦʩʪʴ ʤʝʪʘʣʣʘ, ʛ/ʩʤ3; Fʥ ï ʧʣʦʱʘʜʴ 

ʧʦʧʝʨʝʯʥʦʛʦ ʩʝʯʝʥʠʷ ʥʘʧʣʘʚʣʝʥʥʦʛʦ ʤʝʪʘʣʣʘ ʰʚʘ (ʩʤ2), ʧʨʝʜʩʪʘʚʣʷʶʱʘʷ ʩʫʤʤʫ 

ʧʣʦʱʘʜʝʡ ʵʣʝʤʝʥʪʘʨʥʳʭ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʬʠʛʫʨ, ʩʦʩʪʘʚʣʷʶʱʠʭ ʩʝʯʝʥʠʝ ʰʚʘ. 

ʄʘʩʩʫ ʥʘʧʣʘʚʣʝʥʥʦʛʦ ʤʝʪʘʣʣʘ Gʥ (ʛ) ʨʘʩʩʯʠʪʳʚʘʶʪ ʧʦ ʬʦʨʤʫʣʝ (5.3): 

                          Gʥ = Fʥ Ā L Ā ɔ                                                   (5.3) 

ʛʜʝ L ï ʜʣʠʥʘ ʩʚʘʨʥʳʭ ʰʚʦʚ ʥʘ ʠʟʜʝʣʠʠ, ʩʤ. 

ʈʘʩʭʦʜ ʪʦʣʩʪʦʧʦʢʨʳʪʳʭ ʵʣʝʢʪʨʦʜʦʚ ʩ ʫʯʝʪʦʤ ʧʦʪʝʨʴ ʧʨʠʙʣʠʞʝʥʥʦ ʤʦʞʥʦ 

ʧʨʠʥʠʤʘʪʴ ʨʘʚʥʳʤ 1,6ï1,8 ʦʪ ʤʘʩʩʳ ʥʘʧʣʘʚʣʝʥʥʦʛʦ ʤʝʪʘʣʣʘ 

ɺʨʝʤʷ tʩʚ ʠʟʜʝʣʠʷ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ (5.4): 
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                                       tʩʚ  =  Gʥ / Ŭʥ  Ā  Iʩʚ                                       (5.4) 

 

ʂʦʣʠʯʝʩʪʚʦ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʧʦ ʬʦʨʤʫʣʝ(5.5): 

 

                                       W = Iʩʚ ĀUʜ Ā tʩʚ Ā10
-3                                 (5.5) 

ʇʨʠ ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʩʚʘʨʢʝ ʧʦʜ ʩʣʦʝʤ ʬʣʶʩʘ (ʚʘʨʠʘʥʪʳ 5ï8) ʚ ʨʝʞʠʤ 

ʚʭʦʜʷʪ: ʜʠʘʤʝʪʨ ʵʣʝʢʪʨʦʜʥʦʡ ʧʨʦʚʦʣʦʢʠ d  ɻ (ʤʤ), ʩʚʘʨʦʯʥʳʡ ʪʦʢ Iʩʚ (ɸ), 

ʥʘʧʨʷʞʝʥʠʝ ʥʘ ʜʫʛʝ (ɺ), ʩʢʦʨʦʩʪʴ ʧʦʜʘʯʠ ʵʣʝʢʪʨʦʜʥʦʡ ʧʨʦʚʦʣʦʢʠ Vʧ.ʧ (ʤ/ʯ) ʠ 

ʩʢʦʨʦʩʪʴ ʩʚʘʨʢʠ Vʩʚ (ʤ/ʯ). ʆʥʠ ʥʘʟʥʘʯʘʶʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʦʣʱʠʥʳ 

ʩʚʘʨʠʚʘʝʤʦʛʦ ʤʝʪʘʣʣʘ ʧʦ ʩʧʨʘʚʦʯʥʠʢʫ (ʪʘʙʣʠʮʘ 5.1). 

 

ʊʘʙʣʠʮʘ 5.1 ï ʈʝʞʠʤʳ ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʦʜʥʦʩʪʦʨʦʥʥʝʡ ʩʚʘʨʢʠ ʩʪʳʢʦʚʳʭ 

ʩʦʝʜʠʥʝʥʠʡ ʥʘ ʬʣʶʩʦʚʦʡ ʧʦʜʫʰʢʝ ʜʣʷ ʥʠʟʢʦʫʛʣʝʨʦʜʠʩʪʳʭ ʩʪʘʣʝʡ    

 
 

ʇʨʠ ʩʚʘʨʢʝ ʘʫʩʪʝʥʠʪʥʳʭ ʩʪʘʣʝʡ ʪʠʧʘ 12ʍ18ʅ9ʊ ʚ ʦʪʣʠʯʠʝ ʦʪ 

ʥʠʟʢʦʫʛʣʝʨʦʜʠʩʪʳʭ ʩʪʘʣʝʡ ʚʝʣʠʯʠʥʫ ʪʦʢʘ ʩʣʝʜʫʝʪ ʫʤʝʥʴʰʠʪʴ ʥʘ 10ï30 %. 

ʄʘʨʢʫ ʵʣʝʢʪʨʦʜʥʦʡ ʧʨʦʚʦʣʦʢʠ ʠ ʬʣʶʩʘ ʥʘʟʥʘʯʘʶʪ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʩʚʘʨʠʚʘʝʤʦʛʦ ʤʝʪʘʣʣʘ. 

ɼʘʣʝʝ ʦʧʨʝʜʝʣʷʶʪ ʤʘʩʩʫ ʥʘʧʣʘʚʣʝʥʥʦʛʦ ʤʝʪʘʣʣʘ Gʥ (ʛ) ʠ ʨʘʩʭʦʜ 

ʵʣʝʢʪʨʦʜʥʦʡ ʧʨʦʚʦʣʦʢʠ ʩ ʫʯʝʪʦʤ ʧʦʪʝʨʴ ʥʘ ʫʛʘʨ ʠ ʨʘʟʙʨʳʟʛʠʚʘʥʠʝ, ʢʦʪʦʨʳʝ 

ʩʦʩʪʘʚʣʷʶʪ ʜʣʷ ʩʚʘʨʢʠ ʧʦʜ ʬʣʶʩʦʤ ʦʪ 2 ʜʦ 5 % ʦʪ ʤʘʩʩʳ ʥʘʧʣʘʚʣʝʥʥʦʛʦ 

ʤʝʪʘʣʣʘ. 

ʈʘʩʭʦʜ ʬʣʶʩʘ ʧʨʠʥʠʤʘʶʪ ʨʘʚʥʳʤ ʤʘʩʩʝ ʥʘʧʣʘʚʣʝʥʥʦʛʦ ʤʝʪʘʣʣʘ. 

ʂʦʵʬʬʠʮʠʝʥʪ ʥʘʧʣʘʚʢʠ Ŭʥ (ɻ/ɸ-ʯ) ʚʳʙʠʨʘʝʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ Iʩʚ (ɸ) ʠ d  ɻ(ʤʤ) 

ʠ ʩʦʩʪʘʚʣʷʝʪ 14ï16 ɻ/ɸ-ʯ. 

Vʩʚ (ʤ/ʯ), tʩʚ (ʯ) ʠ W (ʢɺʪ-ʯ) ʨʘʩʩʯʠʪʳʚʘʶʪ ʧʦ ʪʦʡ ʞʝ ʤʝʪʦʜʠʢʝ, ʯʪʦ ʠ ʜʣʷ 

ʜʫʛʦʚʦʡ ʩʚʘʨʢʠ. 

ʇʨʠ ʩʚʘʨʢʝ ʚ ʩʨʝʜʝ ʟʘʱʠʪʥʳʭ ʛʘʟʦʚ ʧʣʘʚʷʱʠʤʩʷ ʵʣʝʢʪʨʦʜʦʤ (ʚʘʨʠʘʥʪʳ 9ï 

12) ʦʩʥʦʚʥʳʝ ʧʘʨʘʤʝʪʨʳ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ: ʩʚʘʨʦʯʥʳʡ ʪʦʢ Iʩʚ (ɸ), 

ʥʘʧʨʷʞʝʥʠʝ ʥʘ ʜʫʛʝ Uʜ (ɺ), ʩʢʦʨʦʩʪʴ ʩʚʘʨʢʠ Vʩʚ (ʤ/ʯ), ʜʠʘʤʝʪʨ ʵʣʝʢʪʨʦʜʥʦʡ 

ʧʨʦʚʦʣʦʢʠ d  ɻ(ʤʤ), ʚʳʣʝʪ ʵʣʝʢʪʨʦʜʘ (ʤʤ), ʨʘʩʭʦʜ ʛʘʟʘ, ʨʦʜ ʪʦʢʘ ʠ ʧʦʣʷʨʥʦʩʪʴ 

ʚʳʙʠʨʘʶʪ ʧʦ ʩʧʨʘʚʦʯʥʠʢʫ (ʪʘʙʣʠʮʘ 7). ʄʘʨʢʫ ʵʣʝʢʪʨʦʜʥʦʡ ʧʨʦʚʦʣʦʢʠ 

ʚʳʙʠʨʘʶʪ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʩʚʘʨʠʚʘʝʤʦʛʦ ʤʘʪʝʨʠʘʣʘ ʠ 

ʚʠʜʘ ʟʘʱʠʪʥʦʛʦ ʛʘʟʘ. ʇʨʠ ʩʚʘʨʢʝ ʚ ʫʛʣʝʢʠʩʣʦʤ ʛʘʟʝ ʜʣʷ ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ 

ʦʙʨʘʟʦʚʘʥʠʷ ʧʦʨ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʧʨʠʤʝʥʷʪʴ ʵʣʝʢʪʨʦʜʥʫʶ ʧʨʦʚʦʣʦʢʫ ʩ 

ʧʦʚʳʰʝʥʥʳʤ ʩʦʜʝʨʞʘʥʠʝʤ ʨʘʩʢʠʩʣʠʪʝʣʝʡ (Si ʠ ʄn). 
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ʊʘʙʣʠʮʘ 5.2 ï ʈʝʞʠʤʳ ʧʦʣʫʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʩʚʘʨʢʠ ʩʪʳʢʦʚʳʭ ʰʚʦʚ ʚ 

ʫʛʣʝʢʠʩʣʦʤ ʛʘʟʝ ʜʣʷ ʥʠʟʢʦʫʛʣʝʨʦʜʠʩʪʳʭ ʠ ʥʝʨʞʘʚʝʶʱʠʭ ʩʪʘʣʝʡ 

 
 

ɿʘʪʝʤ ʫʩʪʘʥʘʚʣʠʚʘʶʪ ʨʦʜ ʠ ʧʦʣʷʨʥʦʩʪʴ ʪʦʢʘ. 

ʄʘʩʩʫ ʥʘʧʣʘʚʣʝʥʥʦʛʦ ʤʝʪʘʣʣʘ Gʥ (ʢʛ), ʚʨʝʤʷ Iʩʚ ʠ ʩʢʦʨʦʩʪʴ ʩʚʘʨʢʠ           

Vʩʚ (ʤ/ʯ) ʦʧʨʝʜʝʣʷʶʪ ʧʦ ʪʦʡ ʞʝ ʤʝʪʦʜʠʢʝ, ʯʪʦ ʠ ʧʨʠ ʨʫʯʥʦʡ ʜʫʛʦʚʦʡ ʩʚʘʨʢʝ. 

ʂʦʵʬʬʠʮʠʝʥʪ Ŭʥ (ɻ/ɸĀʯ) ʤʦʞʥʦ ʧʨʠʥʷʪʴ ʨʘʚʥʳʤ ʧʨʠ ʩʚʘʨʢʝ ʚ ʫʛʣʝʢʠʩʣʦʤ ʛʘʟʝ 

18ï20 ʛ/ɸĀʯ. ʇʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʨʘʩʭʦʜʘ ʵʣʝʢʪʨʦʜʥʦʡ ʧʨʦʚʦʣʦʢʠ ʩʣʝʜʫʝʪ 

ʫʯʠʪʳʚʘʪʴ ʧʦʪʝʨʠ ʤʝʪʘʣʣʘ ʥʘ ʫʛʘʨ ʠ ʨʘʟʙʨʳʟʛʠʚʘʥʠʝ, ʢʦʪʦʨʳʝ ʩʦʩʪʘʚʣʷʶʪ         

5ï10 % ʦʪ ʤʘʩʩʳ ʥʘʧʣʘʚʣʝʥʥʦʛʦ ʤʝʪʘʣʣʘ. ʈʘʩʭʦʜ ʟʘʱʠʪʥʦʛʦ ʛʘʟʘ ʫʩʪʘʥʘʚʣʠʚʘʶʪ 

ʧʦ ʩʧʨʘʚʦʯʥʠʢʫ. ɿʥʘʷ ʤʠʥʫʪʥʳʡ ʨʘʩʭʦʜ ʟʘʱʠʪʥʦʛʦ ʛʘʟʘ ʠ ʚʨʝʤʷ ʩʚʘʨʢʠ, ʤʦʞʥʦ 

ʣʝʛʢʦ ʧʦʜʩʯʠʪʘʪʴ ʦʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʛʘʟʘ, ʠʜʫʱʝʛʦ ʥʘ ʩʚʘʨʢʫ ʠʟʜʝʣʠʷ. 

 

ʇʨʠ ʢʦʥʪʘʢʪʥʦʡ ʪʦʯʝʯʥʦʡ ʩʚʘʨʢʝ (ʚʘʨʠʘʥʪʳ 13ï16) ʪʠʧ ʤʘʰʠʥʳ 

ʚʳʙʠʨʘʶʪ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʦʣʱʠʥʳ ʩʚʘʨʠʚʘʝʤʳʭ ʟʘʛʦʪʦʚʦʢ (ʤʤ) ʠ ʠʭ 

ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ. ʇʦʩʣʝ ʚʳʙʦʨʘ ʪʠʧʘ ʤʘʰʠʥʳ ʥʝʦʙʭʦʜʠʤʦ ʫʢʘʟʘʪʴ ʝʝ 

ʪʝʭʥʠʯʝʩʢʫʶ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ. ɺ ʨʝʞʠʤ ʪʦʯʝʯʥʦʡ ʩʚʘʨʢʠ ʚʭʦʜʷʪ: ʧʣʦʪʥʦʩʪʴ ʪʦʢʘ 

j (ɸ/ʤʤ2), ʜʘʚʣʝʥʠʝ ʨ (ʅ/ʤʤ2), ʜʣʠʪʝʣʴʥʦʩʪʴ ʧʨʦʪʝʢʘʥʠʷ ʪʦʢʘ tʩʚ (ʩ). ɼʣʷ ʨʘʩʯʝʪʘ 

ʦʩʥʦʚʥʳʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʧʨʠ ʪʦʯʝʯʥʦʡ ʩʚʘʨʢʝ ʥʝʦʙʭʦʜʠʤʦ 

ʦʧʨʝʜʝʣʠʪʴ ʜʠʘʤʝʪʨ ʢʦʥʪʘʢʪʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʵʣʝʢʪʨʦʜʘ, ʢʦʪʦʨʳʡ ʟʘʚʠʩʠʪ ʦʪ 

ʪʦʣʱʠʥʳ ʩʚʘʨʠʚʘʝʤʳʭ ʟʘʛʦʪʦʚʦʢ: dʪ= 2S+3, ʤʤ; ʛʜʝ S ï ʪʦʣʱʠʥʘ ʙʦʣʝʝ ʪʦʥʢʦʡ 

ʟʘʛʦʪʦʚʢʠ, ʤʤ. ɿʘʪʝʤ ʨʘʩʩʯʠʪʳʚʘʝʤ ʠ ʧʣʦʱʘʜʴ ʢʦʥʪʘʢʪʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʧʦ 

ʬʦʨʤʫʣʝ (5.6): 

 

                                      Fʵʣ =  ́Ā dʪ 
2  /4    ʤʤ2                                (5.6) 

ʉʚʘʨʦʯʥʳʡ ʪʦʢ Iʩʚ, (ɸ) ʠ ʫʩʠʣʠʝ ʈ (ʅ), ʧʨʠʣʦʞʝʥʥʦʝ ʥʘ ʵʣʝʢʪʨʦʜʘʭ, ʜʣʷ 

ʪʦʯʝʯʥʦʡ ʩʚʘʨʢʠ ʧʦʜʩʯʠʪʳʚʘʶʪ ʢʘʢ ʧʨʦʠʟʚʝʜʝʥʠʝ ʧʣʦʱʘʜʠ ʢʦʥʪʘʢʪʥʦʡ 

ʧʦʚʝʨʭʥʦʩʪʠ Fʵʣ (ʤʤ
2) ʥʘ ʧʣʦʪʥʦʩʪʴ ʪʦʢʘ j (ɸ/ʤʤ2) ʠ ʜʘʚʣʝʥʠʝ ʨ (ʅ/ʤʤ2) (5.7): 

 

                                    Iʩʚ = j Ā Fʵʣ   ʠ   ʈ = ʨĀ Fʵʣ                        (5.7) 

 

ʇʨʠ ʵʪʦʤ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ, ʢʘʢʠʝ ʨʝʞʠʤʳ ʥʘʠʙʦʣʝʝ ʮʝʣʝʩʦʦʙʨʘʟʥʦ 

ʧʨʠʤʝʥʷʪʴ ï ʞʝʩʪʢʠʝ ʠʣʠ ʤʷʛʢʠʝ. 

ʄʷʛʢʠʝ ʨʝʞʠʤʳ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʙʦʣʴʰʦʡ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴʶ ʚʨʝʤʝʥʠ 

ʩʚʘʨʢʠ, ʧʣʘʚʥʳʤ ʥʘʛʨʝʚʦʤ. ʕʪʠ ʨʝʞʠʤʳ ʧʨʠʤʝʥʷʶʪʩʷ ʜʣʷ ʩʚʘʨʢʠ ʫʛʣʝʨʦʜʠʩʪʳʭ 
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ʠ ʥʠʟʢʦʣʝʛʠʨʦʚʘʥʥʳʭ ʩʪʘʣʝʡ ʠ ʩʪʘʣʝʡ, ʩʢʣʦʥʥʳʭ ʢ ʟʘʢʘʣʢʝ. ɼʠʘʧʘʟʦʥ ʟʥʘʯʝʥʠʡ 

ʧʘʨʘʤʝʪʨʦʚ ʤʷʛʢʠʭ ʨʝʞʠʤʦʚ: j = 80ï160 ɸ/ʤʤ2, ʨ = 15ï40 ʅ/ʤ2, tʩʚ =0,5ï3 ʩ. 

ɾʝʩʪʢʠʝ ʨʝʞʠʤʳ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʫʤʝʥʴʰʝʥʠʝʤ ʚʨʝʤʝʥʠ ʩʚʘʨʢʠ, ʤʘʣʦʡ 

ʟʦʥʦʡ ʪʝʨʤʠʯʝʩʢʦʛʦ ʚʣʠʷʥʠʷ ʠ ʧʦʚʳʰʝʥʥʦʡ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴʶ. ʕʪʠ ʨʝʞʠʤʳ 

ʧʨʠʤʝʥʷʶʪʩʷ ʚ ʦʩʥʦʚʥʦʤ ʜʣʷ ʩʚʘʨʢʠ ʥʝʨʞʘʚʝʶʱʠʭ ʩʪʘʣʝʡ ʪʠʧʘ 12ʍ18ʅ9ʊ, 

ʘʣʶʤʠʥʠʷ, ʤʝʜʠ ʠ ʤʝʜʥʳʭ ʩʧʣʘʚʦʚ. ʇʘʨʘʤʝʪʨʳ ʞʝʩʪʢʠʭ ʨʝʞʠʤʦʚ:                         

j = 160ï360 ɸ/ʤʤ2, ʨ = 40ï150 ʅ/ʤ2, tʩʚ=0,001ï0,01 ʩ. ʚʨʝʤʷ ʩʚʘʨʢʠ tʩʚ (ʩ) ʠʟʜʝʣʠʷ 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ tʩʚ= nĀ ti ʛʜʝ n ï ʯʠʩʣʦ ʪʦʯʝʢ ʥʘ ʠʟʜʝʣʠʠ, ti ï ʚʨʝʤʷ 

ʩʚʘʨʢʠ ʦʜʥʦʡ ʪʦʯʢʠ, ʩ. 

 

ʇʨʠ ʛʘʟʦʚʦʡ ʩʚʘʨʢʝ (ʚʘʨʠʘʥʪʳ 17ï20) ʧʨʝʞʜʝ ʚʩʝʛʦ ʥʝʦʙʭʦʜʠʤʦ 

ʦʧʨʝʜʝʣʠʪʴ ʪʠʧ ʩʦʝʜʠʥʝʥʠʷ ʠ ʬʦʨʤʫ ʨʘʟʜʝʣʢʫ ʢʨʦʤʦʢ, ʫʢʘʟʘʪʴ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ 

ʦʪ ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʩʚʘʨʠʚʘʝʤʦʛʦ ʤʝʪʘʣʣʘ, ʭʘʨʘʢʪʝʨ ʧʣʘʤʝʥʠ. ʇʨʠ ʩʚʘʨʢʝ 

ʥʠʟʢʦʫʛʣʝʨʦʜʠʩʪʳʭ ʠ ʥʠʟʢʦʣʝʛʠʨʦʚʘʥʥʳʭ ʩʪʘʣʝʡ ʠ ʤʝʜʠ ʠʩʧʦʣʴʟʫʝʪʩʷ 

ʥʦʨʤʘʣʴʥʦʝ ʧʣʘʤʷ (5.8): 

 

                                 ɓ = ʆ2 / ʉ2 ʅ2 = 1,1ï1,2                 (5.8)    

ɿʘʪʝʤ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʦʣʱʠʥʳ ʩʚʘʨʠʚʘʝʤʦʛʦ ʤʝʪʘʣʣʘ 

ʩʧʦʩʦʙ ʩʚʘʨʢʠ: ʧʨʠ ʪʦʣʱʠʥʝ ʤʝʪʘʣʣʘ ʜʦ 5 ʤʤ ï ʣʝʚʳʡ, ʧʨʠ ʙʦʣʴʰʝʡ ʪʦʣʱʠʥʝ ï 

ʧʨʘʚʳʡ. 

ʈʘʩʭʦʜ ʘʮʝʪʠʣʝʥʘ (ʤʦʱʥʦʩʪʴ ʧʣʘʤʝʥʠ) ʦʧʨʝʜʝʣʷʶʪ ʧʦ ʬʦʨʤʫʣʘʤ: ʧʨʠ 

ʩʚʘʨʢʝ ʥʠʟʢʦʫʛʣʝʨʦʜʠʩʪʳʭ ʠ ʥʠʟʢʦʣʝʛʠʨʦʚʘʥʥʳʭ ʩʪʘʣʝʡ  

ʣʝʚʳʤ ʩʧʦʩʦʙʦʤ ï  

                                         QA= (100ï120) S, ʣ/ʯ                   (5.9) 

 

ʧʨʘʚʳʤ ʩʧʦʩʦʙʦʤ ï 

                                          QA = (150ï200) Ā S, ʣ/ʯ                (5.10) 

 

ʈʘʩʭʦʜ ʢʠʩʣʦʨʦʜʘ QK (ʣ/ʯ) ʨʘʩʩʯʠʪʳʚʘʶʪ ʧʦ ʬʦʨʤʫʣʝ (1). ʇʦ ʤʦʱʥʦʩʪʠ 

ʧʣʘʤʝʥʠ ʫʩʪʘʥʘʚʣʠʚʘʶʪ ʥʦʤʝʨ ʥʘʢʦʥʝʯʥʠʢʘ ʛʘʟʦʚʦʡ ʛʦʨʝʣʢʠ. ʄʘʨʢʫ 

ʧʨʠʩʘʜʦʯʥʦʡ ʧʨʦʚʦʣʦʢʠ d (ʤʤ) ʨʘʩʩʯʠʪʳʚʘʶʪ ʧʦ ʬʦʨʤʫʣʘʤ: 

ʧʨʠ ʣʝʚʦʤ ʩʧʦʩʦʙʝ d = (S/2) +1, ʧʨʠ ʧʨʘʚʦʤ ï d= S/2, 

ʛʜʝ S ï ʪʦʣʱʠʥʘ ʤʝʪʘʣʣʘ, ʤʤ.  

ʄʘʩʩʫ ʥʘʧʣʘʚʣʝʥʥʦʛʦ ʤʝʪʘʣʣʘ Gʥ (ʛ) ʧʦʜʩʯʠʪʳʚʘʶʪ ʧʦ ʪʦʡ ʞʝ ʤʝʪʦʜʠʢʝ, 

ʯʪʦ ʠ ʜʣʷ ʨʫʯʥʦʡ ʜʫʛʦʚʦʡ ʩʚʘʨʢʠ. ʈʘʩʭʦʜ ʧʨʠʩʘʜʦʯʥʦʡ ʧʨʦʚʦʣʦʢʠ Gʧʨ (r) ʩ 

ʫʯʝʪʦʤ ʧʦʪʝʨʴ ʤʝʪʘʣʣʘ ʥʘ ʫʛʘʨ ʠ ʨʘʟʙʨʳʟʛʠʚʘʥʠʝ ʦʧʨʝʜʝʣʷʶʪ ʧʦ ʬʦʨʤʫʣʝ 

(5.11): 

                                                        Gnp= 1,15 Gʥ                                    (5.11) 

ɼʣʷ ʧʨʠʙʣʠʞʝʥʥʳʭ ʨʘʩʯʝʪʦʚ ʤʦʞʥʦ ʧʦʣʴʟʦʚʘʪʴʩʷ ʩʣʝʜʫʶʱʠʤʠ 

ʬʦʨʤʫʣʘʤʠ: ʨʘʩʭʦʜ ʘʮʝʪʠʣʝʥʘ Qɸ= 8 S, ʣ/ʤ ʰʚʘ; ʨʘʩʭʦʜ ʢʠʩʣʦʨʦʜʘ Qʢ= 9,5S, ʣ/ʤ 

ʰʚʘ; ʨʘʩʭʦʜ ʧʨʦʚʦʣʦʢʠ Gnp= 10S ʛ/ʤ ʰʚʘ. 

ɺʨʝʤʷ ʩʚʘʨʢʠ tʩʚ= ʢ Ā SĀ L, ʤʠʥ, ʛʜʝ ʢ ï ʢʦʵʬʬʠʮʠʝʥʪ, ʟʘʚʠʩʷʱʠʡ ʦʪ ʪʠʧʘ 

ʩʚʘʨʥʦʛʦ ʩʦʝʜʠʥʝʥʠʷ, ʚʠʜʘ ʰʚʘ ʠ ʩʚʘʨʠʚʘʝʤʦʛʦ ʤʝʪʘʣʣʘ, ʤʤ; L, ʤ. 
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ʇʨʠ ʩʚʘʨʢʝ ʩʪʳʢʦʚʳʭ ʩʦʝʜʠʥʝʥʠʡ ʠʟ ʥʠʟʢʦʫʛʣʝʨʦʜʠʩʪʳʭ ʠ 

ʥʠʟʢʦʣʝʛʠʨʦʚʘʥʥʳʭ ʩʪʘʣʝʡ ʣʝʚʳʤ ʩʧʦʩʦʙʦʤ ʢ = 5, ʧʨʘʚʳʤ ï ʢ = 4, ʧʨʠ ʩʚʘʨʢʝ 

ʩʪʳʢʦʚʳʭ ʩʦʝʜʠʥʝʥʠʡ ʠʟ ʤʝʜʠ ʣʝʚʳʤ ʩʧʦʩʦʙʦʤ ʢ =4, ʧʨʘʚʳʤ ï ʢ = 3,5. 

 

 

                6.  ʆʈɻɸʅʀɿɸʎʀʗ ɿɸʑʀʊʓ ʂʋʈʉʆɺʆʁ ʈɸɹʆʊ 

         ʂʫʨʩʦʚʘʷ ʨʘʙʦʪʘ ʷʚʣʷʝʪʩʷ ʬʦʨʤʦʡ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʨʘʙʦʪʳ ʩʪʫʜʝʥʪʘ, 

ʚʳʧʦʣʥʷʝʤʦʡ ʧʦʜ ʨʫʢʦʚʦʜʩʪʚʦʤ ʧʨʝʧʦʜʘʚʘʪʝʣʷ. ɺʦ ʚʨʝʤʷ ʨʘʙʦʪʳ ʩʪʫʜʝʥʪ 

ʜʦʣʞʝʥ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʪʴ ʫʤʝʥʠʝ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʨʝʰʘʪʴ ʪʝʭʥʠʯʝʩʢʠʝ 

ʟʘʜʘʯʠ, ʨʘʙʦʪʘʪʴ ʩʦ ʩʧʝʮʠʘʣʴʥʦʡ ʠ ʥʘʫʯʥʦʡ ʣʠʪʝʨʘʪʫʨʦʡ. ʀʥʠʮʠʘʪʠʚʘ ʧʨʠ 

ʨʝʰʝʥʠʠ ʧʦʩʪʘʚʣʝʥʥʦʡ ʟʘʜʘʯʠ ʜʦʣʞʥʘ ʧʨʠʥʘʜʣʝʞʘʪʴ ʩʪʫʜʝʥʪʫ, ʘ ʨʫʢʦʚʦʜʠʪʝʣʴ 

ʣʠʰʴ ʦʜʦʙʨʷʝʪ ʠʣʠ ʦʪʢʣʦʥʷʝʪ ʧʨʝʜʣʦʞʝʥʥʳʝ ʩʪʫʜʝʥʪʦʤ ʨʝʰʝʥʠʷ.  

         ʂ ʟʘʱʠʪʝ ʜʦʧʫʩʢʘʝʪʩʷ ʦʙʫʯʘʶʱʠʡʩʷ ʫʩʧʝʰʥʦ ʟʘʚʝʨʰʠʚʰʠʡ ʚ ʧʦʣʥʦʤ 

ʦʙʲʝʤʝ ʦʩʚʦʝʥʠʝ ʜʠʩʮʠʧʣʠʥʳ çʊʝʭʥʦʣʦʛʠʷ ʢʦʥʩʪʨʫʢʮʠʦʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚè, 

ʚʳʧʦʣʥʠʚʰʠʡ ʣʘʙʦʨʘʪʦʨʥʳʝ, ʧʨʘʢʪʠʯʝʩʢʠʝ ʨʘʙʦʪʳ ʠ ʩʜʘʚʰʠʡ ʟʘʯʝʪ ʧʦ 

ʧʨʘʢʪʠʢʫʤʫ.  

        ʅʘ ʟʘʱʠʪʫ ʧʨʝʜʩʪʘʚʣʷʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʤʘʪʝʨʠʘʣʳ:  

ï ʦʨʠʛʠʥʘʣ ʢʫʨʩʦʚʦʡ ʨʘʙʦʪʳ, ʧʦʜʧʠʩʘʥʥʦʡ ʧʨʝʧʦʜʘʚʘʪʝʣʝʤ;  

ï ʟʘʯʝʪʥʘʷ ʢʥʠʞʢʘ ʟʘʱʠʱʘʶʱʝʛʦ ʢʫʨʩʦʚʫʶ ʨʘʙʦʪʫ.  

ɺ ʭʦʜʝ ʟʘʱʠʪʳ ʢʫʨʩʦʚʦʡ ʨʘʙʦʪʳ ʩʪʫʜʝʥʪ ʜʦʣʞʝʥ, ʧʦʣʴʟʫʷʩʴ ʧʨʠʥʷʪʦʡ 

ʪʝʭʥʠʯʝʩʢʦʡ ʪʝʨʤʠʥʦʣʦʛʠʝʡ, ʯʝʪʢʦ ʩʬʦʨʤʫʣʠʨʦʚʘʪʴ ʧʦʩʪʘʚʣʝʥʥʫʶ ʧʝʨʝʜ ʥʠʤ 

ʟʘʜʘʯʫ, ʦʙʦʩʥʦʚʘʪʴ ʤʝʪʦʜ ʝʝ ʨʝʰʝʥʠʷ, ʧʦʷʩʥʠʪʴ ʦʩʦʙʝʥʥʦʩʪʠ ʚʳʙʨʘʥʥʳʭ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʠʟʛʦʪʦʚʣʝʥʠʷ ʜʝʪʘʣʝʡ, ʠʭ ʤʝʭʘʥʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ 

ʠʟʜʝʣʠʷ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʟʘʜʘʥʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʩʜʝʣʘʪʴ ʚʳʚʦʜʳ.  

 

 

7. ʉʀʉʊɽʄɸ ʆʎɽʅʆʂ ʀ ʂʈʀʊɽʈʀʀ ɺʓʉʊɸɺʃɽʅʀʗ ʆʎɽʅʂʀ 

 
                     

              ʉʠʩʪʝʤʘ    

                ʦʮʝʥʦʢ 

  

 

ʂʨʠʪʝʨʠʡ 

2  3  4  5  

0ï40 % 41ï60 % 61ï80 % 81ï100 % 

çʥʝʫʜʦʚʣʝʪʚʦ-

ʨʠʪʝʣʴʥʦè 

çʫʜʦʚʣʝʪʚʦ-

ʨʠʪʝʣʴʥʦè  
çʭʦʨʦʰʦè çʦʪʣʠʯʥʦè 

çʥʝ ʟʘʯʪʝʥʦè çʟʘʯʪʝʥʦè 

1. ʉʠʩʪʝʤʥʦʩʪʴ 

ʠ ʧʦʣʥʦʪʘ 

ʟʥʘʥʠʡ ʚ 

ʦʪʥʦʰʝʥʠʠ 

ʠʟʫʯʘʝʤʳʭ 

ʦʙʲʝʢʪʦʚ 

ʆʙʣʘʜʘʝʪ 

ʯʘʩʪʠʯʥʳʤʠ ʠ 

ʨʘʟʨʦʟʥʝʥʥʳʤʠ 

ʟʥʘʥʠʷʤʠ, 

ʢʦʪʦʨʳʝ ʥʝ 

ʤʦʞʝʪ ʥʘʫʯʥʦ- 

ʢʦʨʨʝʢʪʥʦ 

ʩʚʷʟʳʚʘʪʴ ʤʝʞʜʫ 

ʩʦʙʦʡ (ʪʦʣʴʢʦ 

ʥʝʢʦʪʦʨʳʝ ʠʟ 

ʢʦʪʦʨʳʭ ʤʦʞʝʪ 

ʩʚʷʟʳʚʘʪʴ ʤʝʞʜʫ 

ʆʙʣʘʜʘʝʪ 

ʤʠʥʠʤʘʣʴʥʳʤ 

ʥʘʙʦʨʦʤ 

ʟʥʘʥʠʡ, 

ʥʝʦʙʭʦʜʠʤʳʤ 

ʜʣʷ 

ʩʠʩʪʝʤʥʦʛʦ 

ʚʟʛʣʷʜʘ ʥʘ 

ʠʟʫʯʘʝʤʳʡ 

ʦʙʲʝʢʪ   

ʆʙʣʘʜʘʝʪ 

ʥʘʙʦʨʦʤ 

ʟʥʘʥʠʡ, 

ʜʦʩʪʘʪʦʯʥʳʤ 

ʜʣʷ ʩʠʩʪʝʤʥʦʛʦ 

ʚʟʛʣʷʜʘ ʥʘ 

ʠʟʫʯʘʝʤʳʡ 

ʦʙʲʝʢʪ  

ʆʙʣʘʜʘʝʪ 

ʧʦʣʥʦʪʦʡ ʟʥʘʥʠʡ 

ʠ ʩʠʩʪʝʤʥʳʤ  

ʚʟʛʣʷʜʦʤ ʥʘ 

ʠʟʫʯʘʝʤʳʡ ʦʙʲʝʢʪ 
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              ʉʠʩʪʝʤʘ    

                ʦʮʝʥʦʢ 

  

 

ʂʨʠʪʝʨʠʡ 

2  3  4  5  

0ï40 % 41ï60 % 61ï80 % 81ï100 % 

çʥʝʫʜʦʚʣʝʪʚʦ-

ʨʠʪʝʣʴʥʦè 

çʫʜʦʚʣʝʪʚʦ-

ʨʠʪʝʣʴʥʦè  
çʭʦʨʦʰʦè çʦʪʣʠʯʥʦè 

çʥʝ ʟʘʯʪʝʥʦè çʟʘʯʪʝʥʦè 

ʩʦʙʦʡ) 

2. ʈʘʙʦʪʘ ʩ 

ʠʥʬʦʨʤʘʮʠʝʡ 

ʅʝ ʚ ʩʦʩʪʦʷʥʠʠ 

ʥʘʭʦʜʠʪʴ 

ʥʝʦʙʭʦʜʠʤʫʶ 

ʠʥʬʦʨʤʘʮʠʶ, 

ʣʠʙʦ ʚ 

ʩʦʩʪʦʷʥʠʠ 

ʥʘʭʦʜʠʪʴ 

ʦʪʜʝʣʴʥʳʝ 

ʬʨʘʛʤʝʥʪʳ 

ʠʥʬʦʨʤʘʮʠʠ ʚ 

ʨʘʤʢʘʭ 

ʧʦʩʪʘʚʣʝʥʥʦʡ 

ʟʘʜʘʯʠ 

ʄʦʞʝʪ ʥʘʡʪʠ 

ʥʝʦʙʭʦʜʠʤʫʶ 

ʠʥʬʦʨʤʘʮʠʶ 

ʚ ʨʘʤʢʘʭ 

ʧʦʩʪʘʚʣʝʥʥʦʡ 

ʟʘʜʘʯʠ 

ʄʦʞʝʪ ʥʘʡʪʠ, 

ʠʥʪʝʨʧʨʝʪʠ-

ʨʦʚʘʪʴ ʠ 

ʩʠʩʪʝʤʘʪʠʟʠ-

ʨʦʚʘʪʴ 

ʥʝʦʙʭʦʜʠʤʫʶ 

ʠʥʬʦʨʤʘʮʠʶ ʚ 

ʨʘʤʢʘʭ 

ʧʦʩʪʘʚʣʝʥʥʦʡ 

ʟʘʜʘʯʠ 

ʄʦʞʝʪ ʥʘʡʪʠ, 

ʩʠʩʪʝʤʘʪʠʟʠʨʦ-

ʚʘʪʴ ʥʝʦʙʭʦʜʠʤʫʶ 

ʠʥʬʦʨʤʘʮʠʶ, ʘ 

ʪʘʢʞʝ ʚʳʷʚʠʪʴ 

ʥʦʚʳʝ, 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ 

ʠʩʪʦʯʥʠʢʠ 

ʠʥʬʦʨʤʘʮʠʠ ʚ 

ʨʘʤʢʘʭ 

ʧʦʩʪʘʚʣʝʥʥʦʡ 

ʟʘʜʘʯʠ 

3. ʅʘʫʯʥʦʝ 

ʦʩʤʳʩʣʝʥʠʝ 

ʠʟʫʯʘʝʤʦʛʦ 

ʷʚʣʝʥʠʷ, 

ʧʨʦʮʝʩʩʘ, 

ʦʙʲʝʢʪʘ 

  

ʅʝ ʤʦʞʝʪ ʜʝʣʘʪʴ 

ʥʘʫʯʥʦ- 

ʢʦʨʨʝʢʪʥʳʭ 

ʚʳʚʦʜʦʚ ʠʟ 

ʠʤʝʶʱʠʭʩʷ ʫ 

ʥʝʛʦ ʩʚʝʜʝʥʠʡ, ʚ 

ʩʦʩʪʦʷʥʠʠ 

ʧʨʦʘʥʘʣʠʟʠʨʦ-

ʚʘʪʴ ʪʦʣʴʢʦ 

ʥʝʢʦʪʦʨʳʝ ʠʟ 

ʠʤʝʶʱʠʭʩʷ ʫ 

ʥʝʛʦ ʩʚʝʜʝʥʠʡ 

ɺ ʩʦʩʪʦʷʥʠʠ 

ʦʩʫʱʝʩʪʚʣʷʪʴ 

ʥʘʫʯʥʦ- 

ʢʦʨʨʝʢʪʥʳʡ 

ʘʥʘʣʠʟ 

ʧʨʝʜʦʩʪʘʚ-

ʣʝʥʥʦʡ 

ʠʥʬʦʨʤʘʮʠʠ  

ɺ ʩʦʩʪʦʷʥʠʠ 

ʦʩʫʱʝʩʪʚʣʷʪʴ 

ʩʠʩʪʝʤʘʪʠʯʝʩ-

ʢʠʡ ʠ ʥʘʫʯʥʦ- 

ʢʦʨʨʝʢʪʥʳʡ 

ʘʥʘʣʠʟ 

ʧʨʝʜʦʩʪʘʚ-

ʣʝʥʥʦʡ 

ʠʥʬʦʨʤʘʮʠʠ, 

ʚʦʚʣʝʢʘʝʪ ʚ 

ʠʩʩʣʝʜʦʚʘʥʠʝ 

ʥʦʚʳʝ 

ʨʝʣʝʚʘʥʪʥʳʝ 

ʟʘʜʘʯʝ ʜʘʥʥʳʝ 

ɺ ʩʦʩʪʦʷʥʠʠ 

ʦʩʫʱʝʩʪʚʣʷʪʴ 

ʩʠʩʪʝʤʘʪʠʯʝʩʢʠʡ 

ʠ ʥʘʫʯʥʦ-

ʢʦʨʨʝʢʪʥʳʡ 

ʘʥʘʣʠʟ 

ʧʨʝʜʦʩʪʘʚʣʝʥʥʦʡ 

ʠʥʬʦʨʤʘʮʠʠ, 

ʚʦʚʣʝʢʘʝʪ ʚ 

ʠʩʩʣʝʜʦʚʘʥʠʝ 

ʥʦʚʳʝ 

ʨʝʣʝʚʘʥʪʥʳʝ 

ʧʦʩʪʘʚʣʝʥʥʦʡ 

ʟʘʜʘʯʝ ʜʘʥʥʳʝ, 

ʧʨʝʜʣʘʛʘʝʪ ʥʦʚʳʝ 

ʨʘʢʫʨʩʳ 

ʧʦʩʪʘʚʣʝʥʥʦʡ 

ʟʘʜʘʯʠ 

4. ʆʩʚʦʝʥʠʝ 

ʩʪʘʥʜʘʨʪʥʳʭ 

ʘʣʛʦʨʠʪʤʦʚ 

ʨʝʰʝʥʠʷ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴ

ʥʳʭ ʟʘʜʘʯ 

ɺ ʩʦʩʪʦʷʥʠʠ 

ʨʝʰʘʪʴ ʪʦʣʴʢʦ 

ʬʨʘʛʤʝʥʪʳ 

ʧʦʩʪʘʚʣʝʥʥʦʡ 

ʟʘʜʘʯʠ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʟʘʜʘʥʥʳʤ 

ʘʣʛʦʨʠʪʤʦʤ, ʥʝ 

ʦʩʚʦʠʣ 

ʧʨʝʜʣʦʞʝʥʥʳʡ 

ʘʣʛʦʨʠʪʤ, 

ʜʦʧʫʩʢʘʝʪ 

ʦʰʠʙʢʠ 

ɺ ʩʦʩʪʦʷʥʠʠ 

ʨʝʰʘʪʴ 

ʧʦʩʪʘʚʣʝʥʥʳʝ 

ʟʘʜʘʯʠ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ 

ʩ ʟʘʜʘʥʥʳʤ 

ʘʣʛʦʨʠʪʤʦʤ 

ɺ ʩʦʩʪʦʷʥʠʠ 

ʨʝʰʘʪʴ 

ʧʦʩʪʘʚʣʝʥʥʳʝ 

ʟʘʜʘʯʠ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʟʘʜʘʥʥʳʤ 

ʘʣʛʦʨʠʪʤʦʤ, 

ʧʦʥʠʤʘʝʪ 

ʦʩʥʦʚʳ 

ʧʨʝʜʣʦʞʝʥʥʦʛʦ 

ʘʣʛʦʨʠʪʤʘ  

ʅʝ ʪʦʣʴʢʦ ʚʣʘʜʝʝʪ 

ʘʣʛʦʨʠʪʤʦʤ ʠ 

ʧʦʥʠʤʘʝʪ ʝʛʦ 

ʦʩʥʦʚʳ, ʥʦ ʠ 

ʧʨʝʜʣʘʛʘʝʪ ʥʦʚʳʝ 

ʨʝʰʝʥʠʷ ʚ ʨʘʤʢʘʭ 

ʧʦʩʪʘʚʣʝʥʥʦʡ 

ʟʘʜʘʯʠ 
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ʇʈʀʃʆɾɽʅʀʗ  

ʇʨʠʣʦʞʝʥʠʝ ɸ 

ʇʝʨʝʯʝʥʴ ʥʦʨʤʘʪʠʚʥʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ 
ɻʆʉʊ 370ï93 ʉʪʘʥʢʠ ʚʝʨʪʠʢʘʣʴʥʦ-ʩʚʝʨʣʠʣʴʥʳʝ. ʆʩʥʦʚʥʳʝ ʨʘʟʤʝʨʳ. 

ʅʦʨʤʳ ʪʦʯʥʦʩʪʠ ʠ ʞʝʩʪʢʦʩʪʠ. 

ɻʆʉʊ 1672ï2016 ʈʘʟʚʝʨʪʢʠ ʤʘʰʠʥʥʳʝ ʮʝʣʴʥʳʝ. ʊʠʧʳ ʠ ʨʘʟʤʝʨʳ. 

ɻʆʉʊ 26645ï85 ʆʪʣʠʚʢʠ ʠʟ ʩʝʨʦʛʦ ʯʫʛʫʥʘ. ɼʦʧʫʩʢʘʝʤʳʝ ʦʪʢʣʦʥʝʥʠʷ ʧʦ 

ʨʘʟʤʝʨʘʤ ʠ ʚʝʩʫ ʠ ʧʨʠʧʫʩʢʠ ʥʘ ʤʝʭʘʥʠʯʝʩʢʫʶ ʦʙʨʘʙʦʪʢʫ. 
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ʨʘʟʤʝʨʘʤ ʠ ʚʝʩʫ ʠ ʧʨʠʧʫʩʢʠ ʥʘ ʤʝʭʘʥʠʯʝʩʢʫʶ ʦʙʨʘʙʦʪʢʫ. 

ɻʆʉʊ 26645ï85 ʇʦʢʦʚʢʠ ʠʟ ʫʛʣʝʨʦʜʠʩʪʦʡ ʠ ʣʝʛʠʨʦʚʘʥʥʦʡ ʩʪʘʣʠ, 

ʠʟʛʦʪʦʚʣʷʝʤʳʝ ʢʦʚʢʦʡ ʥʘ ʤʦʣʦʪʘʭ. ʇʨʠʧʫʩʢʠ ʠ ʜʦʧʫʩʢʠ. 

ɻʆʉʊ 2287ï88 ɻʨʝʙʸʥʢʠ ʨʝʟʴʙʦʥʘʨʝʟʥʳʝ ʧʣʦʩʢʠʝ. ʊʝʭʥʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ 

ɻʆʉʊ 2679ï2014 ʌʨʝʟʳ ʧʨʦʨʝʟʥʳʝ ʠ ʦʪʨʝʟʥʳʝ. ʊʝʭʥʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ. 

ɻʆʉʊ 3212ï92 ʂʦʤʧʣʝʢʪʳ ʤʦʜʝʣʴʥʳʝ. ʋʢʣʦʥʳ ʬʦʨʤʦʚʦʯʥʳʝ, 

ʩʪʝʨʞʥʝʚʳʝ ʟʥʘʢʠ, ʜʦʧʫʩʢʠ ʨʘʟʤʝʨʦʚ.  

ɻʆʉʊ 3231ï71 ɿʝʥʢʝʨʳ, ʦʩʥʘʱʝʥʥʳʝ ʪʚʝʨʜʦʩʧʣʘʚʥʳʤʠ ʧʣʘʩʪʠʥʘʤʠ. 

ʂʦʥʩʪʨʫʢʮʠʷ ʠ ʨʘʟʤʝʨʳ. 

ɻʆʉʊ 3266ï81 ʄʝʪʯʠʢʠ ʤʘʰʠʥʥʳʝ ʠ ʨʫʯʥʳʝ. ʂʦʥʩʪʨʫʢʮʠʷ ʠ ʨʘʟʤʝʨʳ. 

ɻʆʉʊ 3964ï69 ʌʨʝʟʳ ʜʠʩʢʦʚʳʝ ʧʘʟʦʚʳʝ. ʆʩʥʦʚʥʳʝ ʨʘʟʤʝʨʳ. 

ɻʆʉʊ 4735ï69 ʇʨʠʭʚʘʪʳ ʧʝʨʝʜʚʠʞʥʳʝ. ʂʦʥʩʪʨʫʢʮʠʷ. 

ɻʆʉʊ 7722ï77 ʈʘʟʚʝʨʪʢʠ ʨʫʯʥʳʝ ʮʠʣʠʥʜʨʠʯʝʩʢʠʝ. ʂʦʥʩʪʨʫʢʮʠʷ ʠ 

ʨʘʟʤʝʨʳ. 

ɻʆʉʊ 8522ï79 ʇʘʪʨʦʥʳ ʩʚʝʨʣʠʣʴʥʳʝ ʪʨʝʭʢʫʣʘʯʢʦʚʳʝ ʩ ʢʣʶʯʦʤ 

ʆʩʥʦʚʥʳʝ ʨʘʟʤʝʨʳ. 

ɻʆʉʊ 8615ï89 ɻʦʣʦʚʢʠ ʜʝʣʠʪʝʣʴʥʳʝ ʫʥʠʚʝʨʩʘʣʴʥʳʝ. ʆʙʱʠʝ ʪʝʭʥʠʯʝʩʢʠʝ 

ʫʩʣʦʚʠʷ 

ɻʆʉʊ 8742ï75 ʎʝʥʪʨʳ ʩʪʘʥʦʯʥʳʝ ʚʨʘʱʘʶʱʠʝʩʷ. ʊʠʧʳ ʠ ʦʩʥʦʚʥʳʝ 

ʨʘʟʤʝʨʳ. 

ɻʆʉʊ 9304ï69 ʌʨʝʟʳ ʪʦʨʮʝʚʳʝ ʥʘʩʘʜʥʳʝ. ʊʠʧʳ ʠ ʦʩʥʦʚʥʳʝ ʨʘʟʤʝʨʳ. 

ɻʆʉʊ 9324ï80 ʌʨʝʟʳ ʯʝʨʚʷʯʥʳʝ ʯʠʩʪʦʚʳʝ ʦʜʥʦʟʘʭʦʜʥʳʝ ʜʣʷ 

ʮʠʣʠʥʜʨʠʯʝʩʢʠʭ ʟʫʙʯʘʪʳʭ ʢʦʣʝʩ ʩ ʵʚʦʣʴʚʝʥʪʥʳʤ ʟʘʮʝʧʣʝʥʠʝʤ. ʊʝʭʥʠʯʝʩʢʠʝ 

ʫʩʣʦʚʠʷ. 

ɻʆʉʊ 10902ï77 ʉʚʝʨʣʘ ʩʧʠʨʘʣʴʥʳʝ ʩ ʮʠʣʠʥʜʨʠʯʝʩʢʠʤ ʭʚʦʩʪʦʚʠʢʦʤ. 

ʉʨʝʜʥʷʷ ʩʝʨʠʷ. ʆʩʥʦʚʥʳʝ ʨʘʟʤʝʨʳ. 

ɻʆʉʊ 10903ï77 ʉʚʝʨʣʘ ʩʧʠʨʘʣʴʥʳʝ ʩ ʢʦʥʠʯʝʩʢʠʤ ʭʚʦʩʪʦʚʠʢʦʤ. 

ʆʩʥʦʚʥʳʝ ʨʘʟʤʝʨʳ. 

ɻʆʉʊ 10996ï64 ʌʨʝʟʳ ʜʠʩʢʦʚʳʝ ʟʫʙʦʨʝʟʥʳʝ ʤʦʜʫʣʴʥʳʝ. ʊʝʭʥʠʯʝʩʢʠʝ 

ʫʩʣʦʚʠʷ. 

ɻʆʉʊ 12489ï71 ɿʝʥʢʝʨʳ ʮʝʣʴʥʳʝ. ʂʦʥʩʪʨʫʢʮʠʷ ʠ ʨʘʟʤʝʨʳ. 

ɻʆʉʊ 13214ï79 ʎʝʥʪʨʳ ʠ ʧʦʣʫʮʝʥʪʨʳ ʫʧʦʨʥʳʝ. ʂʦʥʩʪʨʫʢʮʠʷ. 

ɻʆʉʊ 13598ï85 ɺʪʫʣʢʠ ʧʝʨʝʭʦʜʥʳʝ ʜʣʷ ʢʨʝʧʣʝʥʠʷ ʠʥʩʪʨʫʤʝʥʪʘ ʯ 

ʢʦʥʠʯʝʩʢʠʤ ʭʚʦʩʪʦʚʠʢʦʤ. ʂʦʥʩʪʨʫʢʮʠʷ ʠ ʨʘʟʤʝʨʳ. 
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ɻʆʉʊ 14952ï75 ʉʚʝʨʣʘ ʮʝʥʪʨʦʚʦʯʥʳʝ ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʝ. ʊʝʭʥʠʯʝʩʢʠʝ 

ʫʩʣʦʚʠʷ.  

ɻʆʉʊ 14953ï80 ɿʝʥʢʦʚʢʠ ʢʦʥʠʯʝʩʢʠʝ. ʊʝʭʥʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ. 

ɻʆʉʊ 17025ï71 ʌʨʝʟʳ ʢʦʥʮʝʚʳʝ ʩ ʮʠʣʠʥʜʨʠʯʝʩʢʠʤ ʭʚʦʩʪʦʚʠʢʦʤ. 

ʂʦʥʩʪʨʫʢʮʠʷ ʠ ʨʘʟʤʝʨʳ. 

ɻʆʉʊ 17026ï71 ʌʨʝʟʳ ʢʦʥʮʝʚʳʝ ʩ ʢʦʥʠʯʝʩʢʠʤ ʭʚʦʩʪʦʚʠʢʦʤ. 

ʂʦʥʩʪʨʫʢʮʠʷ ʠ ʨʘʟʤʝʨʳ. 

ɻʆʉʊ 1809ï93 ʉʪʘʥʢʠ ʪʦʢʘʨʥʦ-ʚʠʥʪʦʨʝʟʥʳʝ ʠ ʪʦʢʘʨʥʳʝ. ʆʩʥʦʚʥʳʝ 

ʨʘʟʤʝʨʳ. ʅʦʨʤʳ ʪʦʯʥʦʩʪʠ. 

ɻʆʉʊ 18169ï86. ʇʨʦʮʝʩʩʳ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʣʠʪʝʡʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ. 

ʊʝʨʤʠʥʳ ʠ ʦʧʨʝʜʝʣʝʥʠʷ 

ɻʆʉʊ 18877ï73 ʈʝʟʮʳ ʪʦʢʘʨʥʳʝ ʧʨʦʭʦʜʥʳʝ ʦʪʦʛʥʫʪʳʝ ʩ ʧʣʘʩʪʠʥʢʘʤʠ ʠʟ 

ʪʚʝʨʜʦʛʦ ʩʧʣʘʚʘ. ʂʦʥʩʪʨʫʢʮʠʷ ʠ ʨʘʟʤʝʨʳ. 

ɻʆʉʊ 18878ï73 ʈʝʟʮʳ ʪʦʢʘʨʥʳʝ ʧʨʦʭʦʜʥʳʝ ʧʨʷʤʳʝ ʩ ʧʣʘʩʪʠʥʢʘʤʠ ʠʟ 

ʪʚʝʨʜʦʛʦ ʩʧʣʘʚʘ. ʂʦʥʩʪʨʫʢʮʠʷ ʠ ʨʘʟʤʝʨʳ. 

ɻʆʉʊ 18879ï73 ʈʝʟʮʳ ʪʦʢʘʨʥʳʝ ʧʨʦʭʦʜʥʳʝ ʫʧʦʨʥʳʝ ʩ ʧʣʘʩʪʠʥʢʘʤʠ ʠʟ 

ʪʚʝʨʜʦʛʦ ʩʧʣʘʚʘ. ʂʦʥʩʪʨʫʢʮʠʷ ʠ ʨʘʟʤʝʨʳ. 

ɻʆʉʊ 18880ï73 ʈʝʟʮʳ ʪʦʢʘʨʥʳʝ ʧʦʜʨʝʟʥʳʝ ʦʪʦʛʥʫʪʳʝ ʩ ʧʣʘʩʪʠʥʢʘʤʠ ʠʟ 

ʪʚʝʨʜʦʛʦ ʩʧʣʘʚʘ. ʂʦʥʩʪʨʫʢʮʠʷ ʠ ʨʘʟʤʝʨʳ. 

ɻʆʉʊ 18882ï73 ʈʝʟʮʳ ʪʦʢʘʨʥʳʝ ʨʘʩʪʦʯʥʳʝ ʩ ʧʣʘʩʪʠʥʢʘʤʠ ʠʟ ʪʚʝʨʜʦʛʦ 

ʩʧʣʘʚʘ ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʩʢʚʦʟʥʳʭ ʦʪʚʝʨʩʪʠʡ. ʂʦʥʩʪʨʫʢʮʠʷ ʠ ʨʘʟʤʝʨʳ. 

ɻʆʉʊ 18883ï73 ʈʝʟʮʳ ʪʦʢʘʨʥʳʝ ʨʘʩʪʦʯʥʳʝ ʩ ʧʣʘʩʪʠʥʢʘʤʠ ʠʟ ʪʚʝʨʜʦʛʦ 

ʩʧʣʘʚʘ. ʂʦʥʩʪʨʫʢʮʠʷ ʠ ʨʘʟʤʝʨʳ. 

ɻʆʉʊ 18884ï73 ʈʝʟʮʳ ʪʦʢʘʨʥʳʝ ʦʪʨʝʟʥʳʝ ʩ ʧʣʘʩʪʠʥʢʘʤʠ ʠʟ ʪʚʝʨʜʦʛʦ 

ʩʧʣʘʚʘ. ʂʦʥʩʪʨʫʢʮʠʷ ʠ ʨʘʟʤʝʨʳ. 

ɻʆʉʊ 21581ï76 ɿʝʥʢʝʨʳ ʩ ʢʦʥʠʯʝʩʢʠʤ ʭʚʦʩʪʦʚʠʢʦʤ ʜʣʷ ʦʙʨʘʙʦʪʢʠ 

ʜʝʪʘʣʝʡ ʠʟ ʣʝʛʢʠʭ ʩʧʣʘʚʦʚ. ʂʦʥʩʪʨʫʢʮʠʷ ʠ ʨʘʟʤʝʨʳ. 

ɻʆʉʊ 24359ï80 ʌʨʝʟʳ ʪʦʨʮʝʚʳʝ ʥʘʩʘʜʥʳʝ ʩʦ ʚʩʪʘʚʥʳʤʠ ʥʦʞʘʤʠ, 

ʦʩʥʘʱʝʥʥʳʤʠ ʧʣʘʩʪʠʥʢʘʤʠ ʠʭ ʪʚʝʨʜʦʛʦ ʩʧʣʘʚʘ. ʂʦʥʩʪʨʫʢʮʠʷ ʠ ʨʘʟʤʝʨʳ. 

ɻʆʉʊ 25751ï83 ʀʥʩʪʨʫʤʝʥʪʳ ʨʝʞʫʱʠʝ. ʊʝʨʤʠʥʳ ʠ ʦʧʨʝʜʝʣʝʥʠʷ ʦʙʱʠʭ 

ʧʦʥʷʪʠʡ. 

ɻʆʉʊ 25762ï83 ʆʙʨʘʙʦʪʢʘ ʨʝʟʘʥʠʝʤ. ʊʝʨʤʠʥʳ, ʦʧʨʝʜʝʣʝʥʠʷ ʠ 

ʦʙʦʟʥʘʯʝʥʠʷ ʦʙʱʠʭ ʧʦʥʷʪʠʡ. 

ɻʆʉʊ 26258ï87 ʎʝʢʦʚʢʠ ʮʠʣʠʥʜʨʠʯʝʩʢʠʝ ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʦʧʦʨʥʳʭ 

ʧʦʚʝʨʭʥʦʩʪʝʡ ʧʦʜ ʢʨʝʧʸʞʥʳʝ ʜʝʪʘʣʠ. ʊʝʭʥʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ. 

ɻʆʉʊ 29092ï91ʌʨʝʟʳ ʮʠʣʠʥʜʨʠʯʝʩʢʠʝ. ʊʝʭʥʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ. 

ɻʆʉʊ ʈ 53464-2009 ʆʪʣʠʚʢʠ ʠʟ ʤʝʪʘʣʣʦʚ ʠ ʩʧʣʘʚʦʚ. ɼʦʧʫʩʢʠ ʨʘʟʤʝʨʦʚ, 

ʤʘʩʩʳ ʠ ʧʨʠʧʫʩʢʠ ʥʘ ʤʝʭʘʥʠʯʝʩʢʫʶ ʦʙʨʘʙʦʪʢʫ. 

ɻʆʉʊ 2.423ï73 ʇʨʘʚʠʣʘ ʚʳʧʦʣʥʝʥʠʷ ʯʝʨʪʝʞʝʡ ʣʠʪʝʡʥʦʡ ʬʦʨʤʳ ʠ 

ʦʪʣʠʚʢʠ. 

            ɻʆʉʊ 8713ï79 ʉʚʘʨʢʘ ʧʦʜ ʬʣʶʩʦʤ. ʉʦʝʜʠʥʝʥʠʷ ʩʚʘʨʥʳʝ. ʆʩʥʦʚʥʳʝ 

ʪʠʧʳ, ʢʦʥʩʪʨʫʢʪʠʚʥʳʝ ʵʣʝʤʝʥʪʳ ʠ ʨʘʟʤʝʨʳ. 

           ɻʆʉʊ 2246ï70 ʇʨʦʚʦʣʦʢʘ ʩʪʘʣʴʥʘʷ ʩʚʘʨʦʯʥʘʷ. ʊʝʭʥʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ. 
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ʇʨʠʣʦʞʝʥʠʝ ɹ 

ɺʘʨʠʘʥʪʳ ʟʘʜʘʥʠʡ ʜʣʷ ʨʘʟʜʝʣʘ çʃʠʪʝʡʥʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦè ʠ  

çʆʙʨʘʙʦʪʢʘ ʨʝʟʘʥʠʝʤè 
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