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(ɾʈʌʍʆ, ʊʦʤ 83, ʚʳʧʫʩʢ 3) 

 

 

ʅʆɺʆɻʆɼʅɽɽ ʇʆʉʃɸʅʀɽ ʇʈɽɿʀɼɽʅʊɸ 
ʈʋʉʉʂʆɻʆ ʌʀɿʀʏɽʉʂʆɻʆ ʆɹʑɽʉʊɺɸ 

ɺʃɸɼʀʄʀʈɸ ʈʆɼʀʆʅʆɺɸ 

 
ɿʝʤʣʷ ï ʈʦʩʩʠʷ ï ʇʫʪʠʥ 

 
 

 

ɺʦ ʠʤʷ ʆʪʮʘ ʠ ʉʳʥʘ ʠ ʉʚʷʪʘʛʦ ɼʫʭʘ. 

 

ʊʨʠ ʩʣʦʚʘ ï ʦʜʥʘ ʩʫʜʴʙʘ. 

ɺ ʵʪʠʭ ʪʨʸʭ ʩʣʦʚʘʭ ï ʙʣʠʞʘʡʰʘʷ ʩʫʜʴʙʘ ʯʝʣʦʚʝʯʝʩʢʦʡ ʮʠʚʠʣʠʟʘʮʠʠ, ʢʦʪʦʨʘʷ ʙʫʜʝʪ 

ʨʝʰʘʪʴʩʷ ʚ 2012 ʛʦʜʫ. ʃʠʙʦ ʧʦʟʦʨʥʳʡ ʨʘʩʧʘʜ ʚ ʫʤʦʧʦʤʝʰʘʪʝʣʴʩʪʚʝ ʠ ʥʘʨʢʦʪʠʯʝʩʢʦʤ 

ʫʛʘʨʝ, ʣʠʙʦ ʪʦʨʞʝʩʪʚʦ ɼʫʭʘ ʜʦʙʨʘ, ʩʧʨʘʚʝʜʣʠʚʦʩʪʠ ʠ ʨʘʟʫʤʘ ï ʚ ʝʛʦ ʢʦʥʮʝʥʪʨʠʨʦʚʘʥʥʦʤ 

ʦʩʪʘʪʢʝ, ʢ ʢʦʥʮʫ 21 ʚʝʢʘ. 

 

ɿʝʤʣʷ 

ɿʝʤʣʷ ï ʥʝ ʛʣʳʙʘ ʩʣʠʧʰʝʛʦʩʷ ʧʨʦʪʦʧʣʘʥʝʪʥʦʛʦ ʚʝʱʝʩʪʚʘ ʧʨʠʤʠʪʠʚʥʦʛʦ ʩʪʨʦʝʥʠʷ, 

ʢʘʢ ʦ ʪʦʤ ʣʫʢʘʚʦ ʣʝʧʝʯʫʪ ʧʨʦʡʜʦʭʠ-ʘʢʘʜʝʤʠʢʠ, ï ʧʨʠʜʚʦʨʥʳʝ ʟʚʝʟʜʦʯʸʪʳ ʤʦʛʫʱʝʩʪ-

ʚʝʥʥʳʭ ʧʦʣʠʪʠʯʝʩʢʠʭ ʩʧʦʥʩʦʨʦʚ. 

ɿʝʤʣʷ, ʥʘ ʩʘʤʦʤ ʜʝʣʝ, ʢʘʢ ʜʦʢʘʟʘʥʦ ʥʦʚʝʡʰʠʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ ʜʦʙʨʦʩʦʚʝʩʪʥʳʭ ʠ 

ʦʪʚʝʪʩʪʚʝʥʥʳʭ ʨʦʩʩʠʡʩʢʠʭ ʠ ʟʘʨʫʙʝʞʥʳʭ ʫʯʸʥʳʭ ï ʵʪʦ ʚʳʩʦʢʦʦʨʛʘʥʠʟʦʚʘʥʥʦʝ, ʞʠʚʦʝ, 

ʨʘʟʫʤʥʦʝ ʂʦʩʤʠʯʝʩʢʦʝ ʉʫʱʝʩʪʚʦ, ʥʝʦʪʲʝʤʣʝʤʦʡ ʯʘʩʪʴ ʢʦʪʦʨʦʛʦ ʷʚʣʷʝʪʩʷ ʝʸ ʬʣʦʨʘ ʠ 

ʬʘʫʥʘ, ʚʢʣʶʯʘʷ ʠ ʯʝʣʦʚʝʯʝʩʪʚʦ. 

ʏɽʃʆɺɽʏɽʉʊɺʆ ï ʵʪʦ ʞʠʚʦʡ ʠ ʨʘʟʫʤʥʳʡ ʆʈɻɸʅ ʞʠʚʦʡ ʠ ʨʘʟʫʤʥʦʡ ʧʣʘʥʝʪʳ 

ɿɽʄʃʗ. 

ʅʘʰʘ ʄʘʪʴ-ɿʝʤʣʷ ʧʨʝʙʳʚʘʝʪ ʚ ʩʦʩʪʦʷʥʠʠ ʙʝʨʝʤʝʥʥʦʩʪʠ ʥʘʤʠ, ʚʩʝʤ ʯʝʣʦʚʝʯʝʩʪʚʦʤ. 

ɻʣʘʚʥʦʝ, ʥʘʠʚʘʞʥʝʡʰʝʝ ʢʘʯʝʩʪʚʦ ʯʝʣʦʚʝʢʘ ï ʥʘʣʠʯʠʝ ʫ ʥʝʛʦ ʙʝʟʩʤʝʨʪʥʦʡ ʜʫʰʠ ʢʘʢ 

ʧʨʠʨʦʜʥʦʛʦ ʨʘʩʩʫʜʦʯʥʦʛʦ ʦʨʛʘʥʘ ʣʶʙʦʛʦ ʯʝʣʦʚʝʢʘ, ï ʯʘʩʪʠʮʳ ʂʦʩʤʠʯʝʩʢʦʛʦ ʈʘʟʫʤʘ, 

ʂʦʩʤʠʯʝʩʢʦʛʦ ʈʘʩʩʫʜʢʘ. ʇʦʜʯʸʨʢʠʚʘʝʤ: ʥʘʫʯʥʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʜʫʰʘ ʯʝʣʦʚʝʢʘ - ʵʪʦ 

ʥʝʦʪʲʝʤʣʝʤʘʷ ʝʩʪʝʩʪʚʝʥʥʘʷ ʯʘʩʪʴ, ʦʨʛʘʥ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʦʨʛʘʥʠʟʤʘ, ʦʩʫʱʝʩʪʚʣʷʶʱʠʡ 

ʨʘʩʩʫʜʦʯʥʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ, ʤʳʩʣʠʪʝʣʴʥʳʝ ʧʨʦʮʝʩʩʳ, ʠ ʢʦʪʦʨʳʡ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ 

ʫʧʨʘʚʣʷʝʪ ʨʘʙʦʪʦʡ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ (ʵʪʠʤ ʩʚʦʝʦʙʨʘʟʥʳʤ ʙʠʦʢʦʤʧʴʶʪʝʨʦʤ) ʠ ʚʩʝʡ 

ʮʝʥʪʨʘʣʴʥʦʡ ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʦʡ (ʎʅʉ). 

ʉ ʨʦʞʜʝʥʠʷ ʠ ʜʦ ʩʘʤʦʡ ʩʚʦʝʡ ʪʝʣʝʩʥʦʡ ʩʤʝʨʪʠ ʢʘʞʜʳʡ ʯʝʣʦʚʝʢ ʨʘʩʪʸʪ ʢʘʢ ʪʝʣʝʩʥʦ, 

ʪʘʢ ʠ ʜʫʭʦʚʥʦ, ʙʫʢʚʘʣʴʥʦ ʚʟʨʘʱʠʚʘʷ ʩʚʦʶ ʧʨʠʨʦʜʥʫʶ ʜʫʰʫ, ʦʪ ʚʝʣʠʯʠʥʳ ʚ ʤʠʣʣʠʛʨʘʤʤʳ, 

ʫ ʥʦʚʦʨʦʞʜʸʥʥʳʭ, ʜʦ 1 ï 5 ʛʨʘʤʤʦʚʦʛʦ ʦʨʛʘʥʘ ʧʨʦʪʦʧʣʘʟʤʝʥʥʦʡ ʩʫʙʩʪʘʥʮʠʠ ï ʢ ʩʪʘʨʦʩʪʠ. 

ɺʩʝ ʜʫʰʠ ʣʶʜʝʡ, ʚʢʣʶʯʘʷ ʜʫʰʠ ʚʩʝʭ ʪʝʣʝʩʥʦ ʫʤʝʨʰʠʭ ʥʘʰʠʭ ʧʨʝʜʢʦʚ, ʚ ʩʦʚʦʢʫʧʥʦʩʪʠ 

ʩʦʩʪʘʚʣʷʶʪ ʦʙʱʫʶ ɹʝʟʩʤʝʨʪʥʫʶ ɼʫʰʫ ʏʝʣʦʚʝʯʝʩʪʚʘ. ʇʦʩʨʝʜʩʪʚʦʤ ɼʫʰʠ ʏʝʣʦʚʝʯʝʩʪʚʘ, 

ʵʪʦʛʦ ʤʦʱʥʝʡʰʝʛʦ ʧʨʠʨʦʜʥʦʛʦ ʢʦʩʤʦʧʣʘʥʝʪʘʨʥʦʛʦ ʵʛʨʝʛʦʨʘ-ʢʘʪʘʣʠʟʘʪʦʨʘ, ï ʚ ʦʧʨʝʜʝʣʸʥ-

ʥʳʡ ʄʘʪʝʨʴʶ-ɿʝʤʣʸʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ çʯʘʩ ʠʢʩè ʤʦʞʝʪ ʧʨʦʠʟʦʡʪʠ  ʪʝʣʝʩʥʘʷ ʛʠʙʝʣʴ ʚʩʝʛʦ 
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ʯʝʣʦʚʝʯʝʩʪʚʘ ʠ ʦʜʥʦʚʨʝʤʝʥʥʦ ï ʟʘʨʦʞʜʝʥʠʝ ʚ ʦʧʨʝʜʝʣʸʥʥʦʡ ʯʘʩʪʠ ɺʩʝʣʝʥʥʦʡ ʥʦʚʦʡ 

ʢʦʩʤʠʯʝʩʢʦʡ ʥʝʦʜʥʦʨʦʜʥʦʩʪʠ (ʧʣʘʥʝʪʳ, ʟʚʝʟʜʳ ʠʣʠ ʜʘʞʝ ʛʘʣʘʢʪʠʢʠ). ɺ ʵʪʦʤ ʟʘʢʣʶʯʘʝʪʩʷ 

ʚʳʩʰʠʡ, ʢʦʩʤʠʯʝʩʢʠʡ ʩʤʳʩʣ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʯʝʣʦʚʝʯʝʩʪʚʘ ʢʘʢ ʝʜʠʥʦʛʦ ʨʘʟʫʤʥʦʛʦ 

ʩʫʧʝʨʩʫʱʝʩʪʚʘ. ʅʘʰʘ ʄʘʪʴ-ɿʝʤʣʷ ʷʚʣʷʝʪʩʷ ʦʜʥʦʚʨʝʤʝʥʥʦ ï ʠ ʢʦʣʳʙʝʣʴʶ ʯʝʣʦʚʝʯʝʩʪʚʘ, ʠ 

ʝʛʦ ʜʦʤʦʤ, ʠ ʝʛʦ ʢʦʩʤʦʜʨʦʤʦʤ - ʜʣʷ ʧʦʣʸʪʘ ɼʫʰʠ ʏʝʣʦʚʝʯʝʩʪʚʘ ʚ ʩʘʤʫ ɺʝʯʥʦʩʪʴ. 

ʏʝʣʦʚʝʯʝʩʪʚʦ ʚ ʮʝʣʦʤ, ʢʘʢ ʠ ʦʪʜʝʣʴʥʳʝ ʣʶʜʠ, ʙʫʜʫʯʠ ʬʠʟʠʯʝʩʢʠʤʠ ʦʨʛʘʥʘʤʠ 

ʧʣʘʥʝʪʳ ɿʝʤʣʷ, ʦʙʣʘʜʘʶʪ ʠʝʨʘʨʭʠʝʡ ʙʠʦʨʠʪʤʦʚ, ʧʦʣʥʦʩʪʴʶ ʧʦʜʯʠʥʸʥʥʳʭ ʠ 

ʩʠʥʭʨʦʥʠʟʠʨʦʚʘʥʥʳʭ ʩ ʛʣʦʙʘʣʴʥʳʤʠ ʙʠʦ-ʛʝʦʬʠʟʠʯʝʩʢʠʤʠ ʨʠʪʤʘʤʠ ʥʘʰʝʡ ʄʘʪʝʨʠ-ɿʝʤʣʠ. 

ʄʳ ʩʚʷʟʘʥʳ ʩ ʥʝʡ ʥʘʚʝʯʥʦ çʧʫʧʦʚʠʥʦʡè, ï ʩʨʝʜʦʡ ʦʙʠʪʘʥʠʷ; ʠ ʫ ʥʘʩ ʩ ʥʝʡ ʦʙʱʘʷ ʩʫʜʴʙʘ.  

ʄʘʪʴ-ɿʝʤʣʷ ʟʘʙʦʪʣʠʚʦ ʫʢʫʪʘʣʘ ʥʘʩ ʩʚʦʠʤʠ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʤʠ ʧʦʣʷʤʠ ʠ ʙʫʢʚʘʣʴʥʦ 

ʟʘʧʝʣʝʥʘʣʘ ʪʦʥʢʠʤ ʦʟʦʥʦʚʳʤ ʩʣʦʝʤ ï ʦʪ ʩʤʝʨʪʝʣʴʥʦʛʦ, ʜʣʷ ʚʩʝʛʦ ʞʠʚʦʛʦ, ʞʸʩʪʢʦʛʦ 

ʢʦʩʤʠʯʝʩʢʦʛʦ ʠʟʣʫʯʝʥʠʷ. ɽʸ ʛʣʘʚʥʘʷ ʮʝʣʴ ï ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʪʦʤʫ, ʯʪʦʙʳ ʫ ʯʝʣʦʚʝʯʝʩʪʚʘ 

ʨʦʩʣʘ ʠ ʢʨʝʧʣʘ ʚ ʥʘʠʚʳʩʰʝʡ ʩʪʝʧʝʥʠ ʩʦʚʦʢʫʧʥʘʷ ɼʫʰʘ ʏʝʣʦʚʝʯʝʩʪʚʘ. ʀ ʩʤʳʩʣ 

ʯʝʣʦʚʝʯʝʩʢʦʡ ʞʠʟʥʠ ï ʚʟʨʘʱʠʚʘʪʴ ʩʠʣʫ ʠ ʵʥʝʨʛʠʶ ʩʚʦʝʡ ʜʫʰʠ ï ʛʣʘʚʥʦʛʦ ʜʝʷʪʝʣʷ, 

ʧʦʩʨʝʜʩʪʚʦʤ ʢʦʪʦʨʦʛʦ ʟʘʧʫʩʢʘʝʪʩʷ ʦʜʥʘʞʜʳ, ʚ çʯʘʩ ʠʢʩè, ʚʟʨʳʚʥʦʡ ʢʘʪʘʣʠʪʠʯʝʩʢʠʡ 

ʧʨʦʮʝʩʩ, ʦʜʠʥ ʠʟ ʙʝʟʯʠʩʣʝʥʥʦʛʦ ʤʥʦʞʝʩʪʚʘ ʪʘʢʠʭ ʞʝ ʧʨʦʮʝʩʩʦʚ ʩʤʝʨʪʝʡïʨʦʞʜʝʥʠʡ 

ʙʝʩʢʦʥʝʯʥʦʛʦ ʤʥʦʞʝʩʪʚʘ ʨʘʟʫʤʥʳʭ ʮʠʚʠʣʠʟʘʮʠʡ ʚ ʙʝʟʢʨʘʡʥʠʭ ʧʨʦʩʪʦʨʘʭ ɺʩʝʣʝʥʥʦʡ. ï 

ʏʪʦʙʳ ɺʩʝʣʝʥʥʘʷ ʚʝʯʥʦ ʦʙʥʦʚʣʷʣʘʩʴ ʠ ʧʨʝʦʙʨʘʞʘʣʘʩʴ.  

ɼʣʷ ɺʩʝʣʝʥʥʦʡ ʚ ʮʝʣʦʤ ï ʩʤʝʨʪʴ ʢʘʢʦʡ-ʣʠʙʦ ʨʘʟʫʤʥʦʡ ʮʠʚʠʣʠʟʘʮʠʠ ʠ ʦʜʥʦʚʨʝ-

ʤʝʥʥʦʝ ʨʦʞʜʝʥʠʝ ʥʦʚʦʛʦ ʥʝʨʘʚʥʦʚʝʩʥʦʛʦ ʢʦʩʤʠʯʝʩʢʦʛʦ ʦʙʲʝʢʪʘ ï ʵʪʦ ʩʚʦʝʦʙʨʘʟʥʳʡ ʚʜʦʭ 

ʠ ʚʳʜʦʭ. ɺʩʷ ɺʩʝʣʝʥʥʘʷ ʚ ʮʝʣʦʤ ʙʫʢʚʘʣʴʥʦ ʞʠʚʸʪ (ʜʳʰʠʪ!), ʙʣʘʛʦʜʘʨʷ ʙʝʩʢʦʥʝʯʥʦʤʫ 

ʤʥʦʞʝʩʪʚʫ ʙʝʩʢʦʥʝʯʥʳʭ ʩʤʝʨʪʝʡ-ʨʦʞʜʝʥʠʡ ʨʘʟʫʤʥʳʭ ʮʠʚʠʣʠʟʘʮʠʡ, ʧʦʜʦʙʥʳʭ 

ʯʝʣʦʚʝʯʝʩʢʦʡ ʮʠʚʠʣʠʟʘʮʠʠ. 

ʉʝʡʯʘʩ  ʥʘʰʘ ʄʘʪʴ-ɿʝʤʣʷ  ʥʘʭʦʜʠʪʩʷ  ʚ  ʵʥʝʨʛʝʪʠʯʝʩʢʠ ʧʝʨʝʥʘʩʳʱʝʥʥʦʤ ʩʦʩʪʦʷʥʠʠ;  

ʠ ʦʥʘ ʛʦʪʦʚʘ ʚ ʣʶʙʦʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ ʩʙʨʦʩʠʪʴ ʠʟʣʠʰʝʢ ʵʥʝʨʛʠʠ ʧʫʪʸʤ ʩʢʘʯʢʦʦʙʨʘʟʥʦʡ 

ʩʤʝʥʳ ʫʛʣʘ ʥʫʪʘʮʠʠ ʥʘ 1 ʠʣʠ ʜʘʞʝ 2 ʛʨʘʜʫʩʘ ʝʜʠʥʦʚʨʝʤʝʥʥʦ. ʊʘʢʠʝ ʛʣʦʙʘʣʴʥʳʝ ʪʦʣʯʢʠ 

ʧʨʦʠʩʭʦʜʷʪ ʨʝʛʫʣʷʨʥʦ ʢʘʞʜʳʝ 12 000 ʣʝʪ. ʅʘʫʯʥʦ ʜʦʢʘʟʘʥʦ, ʯʪʦ ʧʦʩʣʝʜʥʠʡ ʨʘʟ ɿʝʤʣʷ 

ʩʙʨʘʩʳʚʘʣʘ ʠʟʣʠʰʝʢ ʩʚʦʝʡ ʵʥʝʨʛʠʠ ʨʦʚʥʦ 12 ʪʳʩ. ʣʝʪ ʪʦʤʫ ʥʘʟʘʜ, ʚ ʨʘʥʥʝʤ ʜʨʠʘʩʝ. ʅʠʢʪʦ, 

ʢʨʦʤʝ ʩʘʤʦʡ ʄʘʪʝʨʠ-ɿʝʤʣʠ, ʥʝ ʟʥʘʝʪ ʪʦʯʥʦʛʦ ʤʦʤʝʥʪʘ, çʯʘʩʘ ʠʢʩè. ʅʦ ʵʪʦʪ ʤʦʤʝʥʪ, 

ʙʝʟʫʩʣʦʚʥʦ, ʪʘʢʞʝ ʟʘʚʠʩʠʪ ʠ ʦʪ ʧʦʚʝʜʝʥʠʷ ʚʩʝʛʦ ʯʝʣʦʚʝʯʝʩʪʚʘ, ʢʘʢ ʥʝʦʪʲʝʤʣʝʤʦʛʦ 

ʧʨʠʨʦʜʥʦʛʦ ʦʨʛʘʥʘ ʪʝʣʘ ʥʘʰʝʡ ʄʘʪʝʨʠ-ɿʝʤʣʠ. 

ɺʦ ʚʨʝʤʷ ʛʣʦʙʘʣʴʥʦʡ ʯʝʣʦʚʝʯʝʩʢʦʡ ʢʘʪʘʩʪʨʦʬʳ ɿʝʤʣʷ ʦʩʚʦʙʦʜʠʪʩʷ ʦʪ ʩʚʦʝʡ 

ʙʝʨʝʤʝʥʥʦʩʪʠ, ʘ ʯʝʣʦʚʝʯʝʩʪʚʦ, ʫʤʠʨʘʷ ʠ ʜʝʤʘʪʝʨʠʘʣʠʟʫʷʩʴ ʪʝʣʝʩʥʦ, ï ʩʠʣʦʡ ʩʦʚʦʢʫʧʥʦʡ 

ɼʫʰʠ ʏʝʣʦʚʝʯʝʩʪʚʘ ï ʨʦʜʠʪ ʚ ʝʜʠʥʦʤ ʠʤʧʫʣʴʩʥʦʤ ʧʦʨʳʚʝ ʥʦʚʳʡ ʢʦʩʤʠʯʝʩʢʠʡ ʦʙʲʝʢʪ.  

ʈʦʜʠʪ ï ʯʪʦʙʳ ʥʝ ʧʨʝʨʚʘʣʘʩʴ ʥʠʪʴ ʞʠʟʥʠ ʚʦ ɺʩʝʣʝʥʥʦʡ, ʠ ʩʚʝʯʘ ʙʳ ɺʩʝʣʝʥʩʢʦʛʦ 

ʈʘʟʫʤʘ ʥʝ ʫʛʘʩʣʘ! 

ɺʩʝ ʚʳʰʝ ʠʟʣʦʞʝʥʥʳʝ ʤʳʩʣʠ ʧʨʠʥʘʜʣʝʞʘʪ ʣʫʯʰʠʤ ʧʨʝʜʩʪʘʚʠʪʝʣʷʤ ʦʪʝʯʝʩʪʚʝʥʥʦʡ 

ʠ ʟʘʨʫʙʝʞʥʦʡ ʥʘʫʢʠ 20 ʚʝʢʘ, ʠʟʚʝʩʪʥʳʤ ʫʯʸʥʳʤ: ɺʝʨʥʘʜʩʢʠʡ ɺ.ʀ., ɻʫʨʚʠʯ ɸ.ɻ., ɹʘʫʵʨ ʕ., 

ɹʝʨʛ ʃ.ʉ., ʃʶʙʠʱʝʚ ɸ.ɸ., ʗʥʰʠʥ ɸ.ʃ., ʄʦʯʘʥʦʚ ʖ.ɸ., ʃʘʫʪʝʨʙʘʭ, ʊʵʡʷʨ ʜʝ-ʐʘʨʜʝʥ, 

ʌʣʦʨʝʥʩʢʠʡ, ʏʠʞʝʚʩʢʠʡ ɸ.ʃ., ɻʫʤʠʣʸʚ ʃ.ʅ., ɹʦʤ, ʇʨʠʙʨʘʤ, ʌʨʦʣʦʚ ʀ.ʊ., ʂʦʙʦʟʝʚ ʅ.ʀ., 

ʄʦʠʩʝʝʚ ʅ.ʀ., ɹʝʭʪʝʨʝʚʘ ʅ.ʇ., ʂʘʟʥʘʯʝʝʚ ɺ.ʇ., ʄʠʭʘʡʣʦʚʘ ʃ.ʇ., ʐʘʨʘʧʦʚ ʀ.ʇ., 

ʇʠʦʪʨʦʚʩʢʠʡ ʄ.ɺ., ʗʥʠʮʢʠʡ ʀ.ʅ., ɻʘʨʷʝʚ ʇ.ʇ., ʇʝʪʨʘʢʦʚʠʯ ɻ.ʅ., ʄʘʢʘʨʦʚ ɺ.ɸ., 

ʂʦʣʝʩʥʠʢʦʚ ʀ.ɺ.  

 

ʈʦʩʩʠʷ 

150 ʣʝʪ ʪʦʤʫ ʥʘʟʘʜ ʦʬʦʨʤʠʣʘʩʴ ʩʘʤʦʩʪʠʡʥʘʷ, ʥʠʢʦʤʫ ʥʝ ʧʦʜʦʪʯʸʪʥʘʷ ʚʩʝʤʠʨʥʘʷ 

ʥʘʜʧʨʘʚʠʪʝʣʴʩʪʚʝʥʥʘʷ ʪʘʡʥʘʷ ʣʦʞʘ VIP-ʧʝʨʩʦʥ. ʆʥʘ ʧʦʩʪʘʚʠʣʘ ʧʝʨʝʜ ʩʦʙʦʡ ʮʝʣʴ ʫʥʠʯ-

ʪʦʞʠʪʴ, ʨʘʩʪʚʦʨʠʪʴ ʧʦʣʥʦʩʪʴʶ, ʙʝʟ ʦʩʪʘʪʢʘ ʙʝʣʫʶ ʝʚʨʦʧʝʦʠʜʥʫʶ ʨʘʩʫ. ʅʘʜʦ, ʥʘʢʦʥʝʮ, 

ʧʦʥʷʪʴ ʠ ʧʨʠʥʷʪʴ ʪʫ ʙʝʟʩʧʦʨʥʫʶ ʠʩʪʠʥʫ, ʯʪʦ ʘʚʪʦʭʪʦʥʥʘʷ ʙʝʣʘʷ ʨʘʩʘ, ʷʚʣʷʶʱʘʷʩʷ 

ʜʫʭʦʚʥʳʤ ʩʪʝʨʞʥʝʤ ʚʩʝʡ ʮʠʚʠʣʠʟʘʮʠʠ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʜʝʩʷʪʠ ʪʳʩʷʯʝʣʝʪʠʡ, ʚ ʥʘʩʪʦʷʱʠʡ 

ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ ï ʩʪʘʨʘʥʠʷʤʠ ʪʘʡʥʦʡ ʣʦʞʠ ʠ ʤʠʨʦʚʦʡ ʘʢʘʜʝʤʠʯʝʩʢʦʡ ʥʘʫʢʠ ï ʥʘʭʦʜʠʪʩʷ 
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ʚ ʢʘʪʘʩʪʨʦʬʠʯʝʩʢʦʤ ʩʦʩʪʦʷʥʠʠ ʩʚʦʝʡ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʩʠʣʳ, ʚ ʩʦʩʪʦʷʥʠʠ ʘʩʩʠʤʠʣʷʮʠʠ ʠ 

ʧʩʠʭʦʩʦʤʘʪʠʯʝʩʢʦʛʦ ʚʳʨʦʞʜʝʥʠʷ. ʅʝʦʙʨʘʪʠʤʳʝ ʤʫʪʘʮʠʦʥʥʳʝ ʧʨʦʮʝʩʩʳ ʥʘ ʛʝʥʥʦʤ 

ʫʨʦʚʥʝ, ʛʫʙʠʪʝʣʴʥʳʝ ʜʣʷ ʚʩʝʛʦ ʚʠʜʘ homo sapiens, ʟʘʧʫʱʝʥʳ ʵʪʦʡ ʩʘʤʦʩʪʠʡʥʦʡ ʣʦʞʝʡ ʩ 

ʥʝʯʝʣʦʚʝʯʝʩʢʦʡ, ʟʚʝʨʠʥʦʡ, ʧʘʪʦʣʦʛʠʯʝʩʢʦʡ ʞʝʩʪʦʢʦʩʪʴʶ. ʀ ʵʪʦ ʜʘʸʪ ʩʚʦʠ ʨʦʢʦʚʳʝ ʨʝʟʫʣʴ-

ʪʘʪʳ ʚʦ ʚʩʸʤ ʘʨʝʘʣʝ ʦʙʠʪʘʥʠʷ ʙʝʣʦʡ ʨʘʩʳ. ʃʦʞʘ ʚʝʜʸʪ ʦʪʢʨʳʪʫʶ, ʮʠʥʠʯʥʫʶ ʚʦʡʥʫ ʥʘ 

ʧʦʜʨʳʚ ʩʠʣʳ ɼʫʰʠ ʏʝʣʦʚʝʯʝʩʪʚʘ, ʥʘ ʝʸ ʧʦʣʥʦʝ ʫʥʠʯʪʦʞʝʥʠʝ. ʕʪʦ ʷʚʣʷʝʪʩʷ 

ʧʨʝʩʪʫʧʣʝʥʠʝʤ ʥʝ ʪʦʣʴʢʦ ʧʨʦʪʠʚ ʯʝʣʦʚʝʯʝʩʪʚʘ, ʥʦ ʠ ʧʨʝʩʪʫʧʣʝʥʠʝʤ ʧʨʦʪʠʚ ɺʩʝʣʝʥʥʦʡ. 

ɹʝʣʦʡ ʝʚʨʦʧʝʦʠʜʥʦʡ ʨʘʩʝ ʧʨʠʥʘʜʣʝʞʘʪ ʜʨʝʚʥʝʡʰʠʝ ʘʨʭʝʦʣʦʛʠʯʝʩʢʠʝ ʢʫʣʴʪʫʨʳ 

ʯʝʣʦʚʝʯʝʩʪʚʘ: ɸʨʢʪʠʯʝʩʢʘʷ ʢʫʣʴʪʫʨʘ ʉʝʚʝʨʥʦʛʦ ʋʨʘʣʘ ʠ ʚʩʝʛʦ ʝʚʨʦʧʝʡʩʢʦʛʦ ʇʨʠʧʦʣʷʨʴʷ, 

ʢʫʣʴʪʫʨʘ ʂʝʣʴʪʝʤʠʥʘʨ, ɼʥʝʧʨʦ-ɼʦʥʝʮʢʘʷ ʢʫʣʴʪʫʨʘ, ʢʫʣʴʪʫʨʘ ʉʨʝʜʥʠʡ ʉʪʦʛ, ʢʫʣʴʪʫʨʳ 

ʩʨʝʜʠʟʝʤʥʦʤʦʨʮʝʚ, ʢʫʣʴʪʫʨʘ ɺʦʨʦʥʢʦʚʠʜʥʳʭ ʢʫʙʢʦʚ, ʂʘʪʘʢʦʤʙʥʘʷ ʢʫʣʴʪʫʨʘ, ʗʤʥʘʷ 

ʢʫʣʴʪʫʨʘ, ɸʥʜʨʦʥʦʚʩʢʘʷ ʢʫʣʴʪʫʨʘ. ɼʨʫʛʠʤʠ ʩʣʦʚʘʤʠ, ʪʝʨʨʠʪʦʨʠʷ ɺʦʩʪʦʯʥʦʡ ɽʚʨʦʧʳ ʠ 

ʇʝʨʝʜʥʝʡ ɸʟʠʠ ʦʪ ʉʝʚʝʨʥʦʛʦ ʋʨʘʣʘ ʜʦ ɻʠʥʜʫʢʫʰʘ ʠ ʇʘʤʠʨʘ, ɺʝʣʠʢʘʷ ʈʫʩʩʢʘʷ ʨʘʚʥʠʥʘ ʠ 

ɺʝʣʠʢʘʷ ɽʚʨʘʟʠʡʩʢʘʷ ʩʪʝʧʴ ï ʚʦʪ ʨʦʜʠʥʘ ʯʝʣʦʚʝʯʝʩʪʚʘ, ʧʦʩʣʝʣʝʜʥʠʢʦʚʦʛʦ ʧʝʨʠʦʜʘ ʩʚʦʝʛʦ 

ʩʫʱʝʩʪʚʦʚʘʥʠʷ, ʜʣʠʥʦʡ ʚ 12 ʪʳʩʷʯ ʣʝʪ.  

 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʩʪʦʨʠʯʝʩʢʘʷ ʪʳʩʷʯʝʣʝʪʥʷʷ ʈʦʩʩʠʷ ʦʙʣʘʜʘʝʪ ʪʝʨʨʠʪʦʨʠʝʡ 

ʜʨʝʚʥʝʡʰʝʡ ʢʦʣʳʙʝʣʠ ʩʦʚʨʝʤʝʥʥʦʡ ʙʝʣʦʡ ʨʘʩʳ ʠ ʚʩʝʛʦ ʯʝʣʦʚʝʯʝʩʪʚʘ, ʦʙʣʘʜʘʝʪ ï ʧʦ ʧʨʘʚʫ 

ʧʨʦʣʠʪʦʡ ʢʨʦʚʠ, ʧʦʪʘ ʠ ʩʣʸʟ, ʫʩʳʧʘʥʥʘʷ ʢʦʩʪʷʤʠ ʩʚʦʠʭ ʧʨʘʱʫʨʦʚ ʥʘ ʤʥʦʛʦʪʳʩʷʯʝʣʝʪʥʝʤ 

ʵʪʥʦʧʦʣʠʪʠʯʝʩʢʦʤ ʧʫʪʠ ʩʚʦʝʛʦ ʟʘʨʦʞʜʝʥʠʷ, ʚʦʟʤʫʞʘʥʠʷ ʠ ʨʘʩʮʚʝʪʘ.  

ɼʘʣʝʝ. ʅʘ ʜʨʝʚʥʝʡʰʝʤ ʧʠʩʴʤʝʥʥʦʤ ʧʘʤʷʪʥʠʢʝ ʯʝʣʦʚʝʯʝʩʪʚʘ, ʊʝʨʪʝʨʠʡʩʢʦʡ 

ʪʘʙʣʠʯʢʝ (ʢʫʣʴʪʫʨʘ ɺʠʥʯʘ-ʊʫʨʜʘʰ, ʩʦʚʨʝʤʝʥʥʘʷ ʈʫʤʳʥʠʷ, 5 ʪʳʩ. ʜʦ ʥ.ʵ.), ʥʘʯʝʨʪʘʥʳ 

ʩʚʷʱʝʥʥʳʝ ʧʠʩʴʤʝʥʘ ʠ ʧʨʷʤʦʡ ʩʠʤʤʝʪʨʠʯʥʳʡ ʢʨʝʩʪ-ʦʙʝʨʝʛ. ʅʘ ʜʨʝʚʥʝʡʰʠʭ 

ʘʨʭʝʦʣʦʛʠʯʝʩʢʠʭ ʧʘʤʷʪʥʠʢʘʭ ʇʝʨʝʜʥʝʡ ɸʟʠʠ (ʍʘʩʩʫʥʩʢʘʷ ʢʫʣʴʪʫʨʘ), ʅʘʤʘʟʛʘ I (ʶʞʥʘʷ 

ʊʫʨʢʤʝʥʠʷ) ʠ ʉʠʘʣʢʘ (ʮʝʥʪʨʘʣʴʥʳʡ ʀʨʘʥ) - ʧʦʚʩʝʤʝʩʪʥʦʝ ʥʘʯʝʨʪʘʥʠʝ ʠ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ 

ʫʢʨʘʰʝʥʠʷ ʚ ʚʠʜʝ ʧʨʷʤʦʛʦ ʩʠʤʤʝʪʨʠʯʥʦʛʦ ʢʨʝʩʪʘ, ï ʩʠʤʚʦʣʘ ɺʝʯʥʦʩʪʠ, ʩʠʤʚʦʣʘ 

ɺʩʝʣʝʥʥʦʡ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʙʝʣʦʡ ʝʚʨʦʧʝʦʠʜʥʦʡ ʨʘʩʝ ɹʦʞʝʩʪʚʝʥʥʘʷ ʠʩʪʠʥʘ ʂʨʝʩʪʘ ʙʳʣʘ 

ʜʘʥʘ ʩʨʘʟʫ ï ʠ ʧʨʠʪʦʤ ʚʦ ʚʩʝʡ ʩʚʦʝʡ ʧʦʣʥʦʪʝ. ʊʦ ʝʩʪʴ ʩ ʤʣʘʜʝʥʯʝʩʢʦʛʦ ʚʦʟʨʘʩʪʘ ʠ ʧʦ ʩʠʶ 

ʧʦʨʫ ï ɼʫʰʘ ʙʝʣʦʡ ʝʚʨʦʧʝʦʠʜʥʦʡ ʨʘʩʳ ï ʭʨʠʩʪʠʘʥʢʘ. 

ɼʘʣʝʝ. ʅʘʫʯʥʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʜʨʝʚʥʝʡʰʝʡ ʧʠʩʴʤʝʥʥʦʩʪʴʶ ʯʝʣʦʚʝʯʝʩʪʚʘ, ʪʦ ʝʩʪʴ 

ʧʝʨʚʦʧʠʩʴʤʝʥʥʦʩʪʴʶ, ʧʨʘʧʠʩʴʤʝʥʥʦʩʪʴʶ ʯʝʣʦʚʝʯʝʩʪʚʘ, ʷʚʣʷʝʪʩʷ çʩʣʦʛʦʚʦʝ ʧʨʘʩʣʘʚʷʥ-

ʩʢʦʝ ʧʠʩʴʤʦè, ʷʟʳʢ ʢʦʪʦʨʦʛʦ ï ʜʨʝʚʥʝʩʣʘʚʷʥʩʢʠʡ (çʮʝʨʢʦʚʥʦʩʣʘʚʷʥʩʢʠʡè, çʜʨʝʚʥʝ-

ʨʫʩʩʢʠʡè). ʕʪʦ ʧʠʩʴʤʦ ʷʚʠʣʦʩʴ ʦʩʥʦʚʦʡ ʩʦʟʜʘʥʠʷ ʚ ʜʘʣʴʥʝʡʰʝʤ ʨʝʛʠʦʥʘʣʴʥʳʭ ʩʣʝʥʛʦʚ, 

ʛʦʚʦʨʦʚ, ʥʘʨʝʯʠʡ: ʪʘʢ ʥʘʟʳʚʘʝʤʘʷ ʠʥʜʦʝʚʨʦʧʝʡʩʢʘʷ ʩʝʤʴʷ ʷʟʳʢʦʚ, ʜʨʝʚʥʝʛʨʝʯʝʩʢʠʡ ʷʟʳʢ, 

ʣʘʪʳʥʴ ʠ ʚʩʝ ʦʩʪʘʣʴʥʳʝ ʷʟʳʢʠ. ʂʣʠʥʦʧʠʩʴ ʐʫʤʝʨ, ɺʘʚʠʣʦʥʘ, ɸʩʩʠʨʠʠ, ʧʠʩʴʤʝʥʥʦʩʪʴ 

ʂʨʠʪʦ-ʄʠʢʝʥ, ʄʦʭʝʥʜʞʦ-ɼʘʨʦ ʠ ʍʘʨʘʧʧʳ, ʵʪʨʫʩʩʢʦʝ ʧʠʩʴʤʦ ï ʪʘʢʞʝ ʧʨʘʩʣʘʚʷʥʩʢʠʝ 

ʧʠʩʴʤʝʥʥʳʝ ʧʘʤʷʪʥʠʢʠ, ʢʦʪʦʨʳʝ ʯʠʪʘʶʪʩʷ ʦʜʥʦʟʥʘʯʥʦ ʠ ʜʦʩʪʦʚʝʨʥʦ ʪʦʣʴʢʦ ʥʘ 

ʩʪʘʨʦʩʣʘʚʷʥʩʢʦʤ ʷʟʳʢʝ. 

ʀʩʪʦʨʠʷ ï ʩʚʠʜʝʪʝʣʴ: ʠʩʪʦʨʠʯʝʩʢʘʷ ʈʦʩʩʠʷ ï ʧʦ ʧʨʘʚʫ ʚʩʝʤʠʨʥʦʛʦ ʂʫʣʴʪʫʨʥʦʛʦ 

ʮʝʥʪʨʘ ʯʝʣʦʚʝʯʝʩʪʚʘ, ʧʦ ʧʨʘʚʫ ʭʨʘʥʠʪʝʣʴʥʠʮʳ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʧʨʠʨʦʜʥʳʭ ʟʥʘʥʠʡ ï 

ʷʚʣʷʝʪʩʷ ʙʝʟʩʧʦʨʥʳʤ ʣʠʜʝʨʦʤ ʙʝʣʦʡ ʨʘʩʳ ʠ ʚʩʝʛʦ ʯʝʣʦʚʝʯʝʩʪʚʘ. ʀ ʥʝ ʧʦ ʵʪʦʡ ʣʠ ʧʨʠʯʠʥʝ 

ʠʤʝʥʥʦ ʠʩʪʦʨʠʯʝʩʢʫʶ ʈʦʩʩʠʶ ʭʦʪʷʪ ʫʥʠʯʪʦʞʠʪʴ ʧʨʝʞʜʝ ʚʩʝʛʦ, ʫʥʠʯʪʦʞʠʪʴ ʝʸ ʢʦʨʝʥʥʦʡ 

ʥʘʨʦʜ? çʄʠʨʦʚʦʝ ʧʨʘʚʠʪʝʣʴʩʪʚʦè, ʧʨʝʜʩʪʘʚʣʝʥʥʦʝ ʦʩʦʙʷʤʠ ʚʳʨʦʜʢʦʚ ʨʦʜʘ ʯʝʣʦʚʝʯʝʩʢʦʛʦ, 

ʚʝʜʸʪ ʠ ʚʩʸ ʯʝʣʦʚʝʯʝʩʪʚʦ ʢ ʪʘʢʦʤʫ ʞʝ ʚʳʨʦʞʜʝʥʠʶ, ʩʚʘʣʴʥʦʤʫ ʛʨʝʭʫ ʠ ʫʤʦʧʦʤʝ-

ʰʘʪʝʣʴʩʪʚʫ. ʉʪʘʥʦʚʠʪʩʷ ʜʦ ʧʨʦʟʨʘʯʥʦʩʪʠ ʷʩʥʦʡ ʮʝʣʴ ʵʪʦʡ ʩʘʤʦʩʪʠʡʥʦʡ ʣʦʞʠ ʩʘʪʘʥʠʥʩʢʦʡ 

ʥʝʣʶʜʠ ï ʣʠʰʠʪʴ ʣʶʜʝʡ ʠʭ ɹʦʞʝʩʪʚʝʥʥʦʛʦ ʜʘʨʘ ʠ ʧʨʝʜʥʘʟʥʘʯʝʥʠʷ ï ʫʥʠʯʪʦʞʠʪʴ 

ʩʦʚʦʢʫʧʥʫʶ ɼʫʰʫ ʏʝʣʦʚʝʯʝʩʪʚʘ. ʀʙʦ ʮʝʣʴ ʵʪʠʭ ʠʟʚʝʨʛʦʚ ï ʫʥʠʯʪʦʞʠʪʴ ʜʫʰʫ ʢʘʞʜʦʛʦ 

ʯʝʣʦʚʝʢʘ, ʫʥʠʯʪʦʞʠʪʴ ʨʘʟʫʤ ʠ ʩʦʟʥʘʥʠʝ ʧʫʪʸʤ ʧʦʛʨʫʞʝʥʠʷ ʢʘʞʜʦʛʦ ʯʝʣʦʚʝʢʘ ʚ ʥʝʯʠʩʪʦʪʳ 

ʚʦʩʴʤʠ ʩʤʝʨʪʥʳʭ ʛʨʝʭʦʚ. ʊʦʛʜʘ ʜʫʰʘ ʯʝʣʦʚʝʢʘ ʙʫʢʚʘʣʴʥʦ ʫʛʘʩʘʝʪ, ʘ ʩʘʤ ʯʝʣʦʚʝʢ ï ʙʝʟ 

ʩʚʦʝʡ ʜʫʰʠ ʧʨʝʚʨʘʱʘʝʪʩʷ ʚ ʧʨʠʤʠʪʠʚʥʫʶ ʠ ʣʝʛʢʦ ʫʧʨʘʚʣʷʝʤʫʶ (ʩʘʪʘʥʦʡ) ʤʝʭʘʥʠʯʝʩʢʫʶ 
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çʤʘʰʠʥʢʫ ɼʝʢʘʨʪʘè, ï çʯʝʣʦʚʝʢʦʦʙʨʘʟʥʦʛʦ ʨʦʙʦʪʘè. ɺʤʝʩʪʦ ʚʠʜʘ homo sapiens (çʯʝʣʦʚʝʢʘ 

ʨʘʟʫʤʥʦʛʦè) ʧʦʣʫʯʘʝʪʩʷ ʯʝʣʦʚʝʢʦʦʙʨʘʟʥʘʷ ʦʙʝʟʴʷʥʘ, ʛʦʣʝʤ, ʛʦʤʫʥʢʫʣʫʩ ʘʥʪʠʭʨʠʩʪʘ. 

ʇʦʜʯʸʨʢʠʚʘʝʤ: ʘʨʭʘʠʯʝʩʢʘʷ ʨʝʣʠʛʠʦʟʥʘʷ ʪʨʘʜʠʮʠʷ ʙʝʣʦʡ ʨʘʩʳ ʥʘʧʨʷʤʫʶ ʩʚʷʟʳʚʘʝʪ (ʚʦʪ 

ʫʞʝ ʢʘʢ 7 ʪʳʩʷʯ ʣʝʪ!) ʧʦʥʷʪʠʝ çʩʤʝʨʪʥʳʝ ʛʨʝʭʠè (ʦʙʞʦʨʩʪʚʦ, ʙʣʫʜ=ʧʦʭʦʪʴ, ʘʣʯʥʦʩʪʴ, 

ʦʪʯʘʷʥʠʝ, ʛʥʝʚ, ʫʥʳʥʠʝ, ʪʱʝʩʣʘʚʠʝ, ʛʦʨʜʳʥʷ) ʩ ʛʠʙʝʣʴʶ ʠʤʝʥʥʦ ʙʝʟʩʤʝʨʪʥʦʡ ʜʫʰʠ 

ʯʝʣʦʚʝʢʘ, ï ʢʘʢ ʩʘʤʦʛʦ ʮʝʥʥʦʛʦ, ʯʪʦ ʝʩʪʴ ʫ ʯʝʣʦʚʝʢʘ. 

ɸ ʥʘʤ ʥʘ ʵʪʦ ʤʠʨʦʚʘʷ ʘʢʘʜʝʤʠʯʝʩʢʘʷ ʥʘʫʢʘ ʚʜʘʣʙʣʠʚʘʝʪ ʩ ʧʝʣʸʥʦʢ ʩʘʪʘʥʠʥʩʢʫʶ 

ʩʢʘʟʦʯʢʫ ʦ ʪʦʤ, ʯʪʦ ʯʝʣʦʚʝʢ ʵʪʦ ʪʘʢʦʝ ʞʝ ʞʠʚʦʪʥʦʝ, ʢʘʢ ʠ ʚʩʝ ʦʩʪʘʣʴʥʳʝ, ʠ ʯʪʦ ʥʠʢʘʢʦʡ 

ʜʫʰʠ ʫ ʥʝʛʦ ʥʝʪ, ʘ ʝʩʪʴ ʦʜʥʠ ʪʦʣʴʢʦ ʨʝʬʣʝʢʩʳ... 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʝʩʣʠ ʧʦʛʠʙʥʝʪ ʢʦʨʝʥʥʦʡ ʥʘʨʦʜ ʠʩʪʦʨʠʯʝʩʢʦʡ ʈʦʩʩʠʠ ï ʥʝʤʠʥʫʝʤʦ 

ʧʦʛʠʙʥʝʪ ʠ ʚʩʷ ʙʝʣʘʷ ʝʚʨʦʧʝʦʠʜʥʘʷ ʨʘʩʘ ʯʝʣʦʚʝʯʝʩʪʚʘ. ʇʨʠ ʵʪʦʤ ʥʘʩʪʫʧʘʝʪ ʢʘʪʘʩʪʨʦʬʘ ʜʣʷ 

ʩʦʚʦʢʫʧʥʦʡ ɼʫʰʠ ʏʝʣʦʚʝʯʝʩʪʚʘ, ʚʩʷ ʮʠʚʠʣʠʟʘʮʠʷ ʣʠʰʘʝʪʩʷ ʩʤʳʩʣʘ ʩʚʦʝʛʦ ʩʫʱʝʩʪʚʦ-

ʚʘʥʠʷ, ʧʨʝʜʥʘʟʥʘʯʝʥʠʷ, ʘ ʯʝʣʦʚʝʯʝʩʪʚʦ ʵʣʠʤʠʥʠʨʫʝʪʩʷ (ʫʥʠʯʪʦʞʘʝʪʩʷ, ʨʘʩʪʚʦʨʷʝʪʩʷ) 

ʧʦʣʥʦʩʪʴʶ ʠ ʥʘʚʩʝʛʜʘ ʢʘʢ ʙʝʩʧʦʣʝʟʥʦʝ (ʙʝʟʜʫʰʥʦʝ!) ʜʣʷ ɺʩʝʣʝʥʥʦʡ ʤʘʪʝʨʠʘʣʴʥʦʝ 

ʦʙʨʘʟʦʚʘʥʠʝ, ʣʠʰʸʥʥʦʝ ɹʦʞʝʩʪʚʝʥʥʦʛʦ ʨʘʟʫʤʘ.  

ɺʩʝ ʧʨʠʚʝʜʸʥʥʳʝ ʚ ʵʪʦʤ ʨʘʟʜʝʣʝ ʜʘʥʥʳʝ ʠʤʝʶʪ ʩʪʨʦʛʦ ʥʘʫʯʥʫʶ, ʧʨʦʚʝʨʝʥʥʫʶ ʥʘ 

ʧʨʘʢʪʠʢʝ ʦʩʥʦʚʫ, ʧʦʢʘʟʘʥʥʫʶ ʨʦʩʩʠʡʩʢʠʤʠ ʫʯʸʥʳʤʠ 18 ï 20 ʚʝʢʦʚ: ʊʘʪʠʱʝʚ ɺ.ʅ., 

ʃʦʤʦʥʦʩʦʚ ʄ.ɺ., ʠʤʧʝʨʘʪʨʠʮʘ ɽʢʘʪʝʨʠʥʘ II, ʌʘʜʝʡ ɺʦʣʘʥʩʢʠʡ, ɽʛʦʨ ʀʚʘʥʦʚʠʯ ʂʣʘʩʩʝʥ, 

ʌʸʜʦʨ ɹʫʩʣʘʝʚ, ʘʢʘʜʝʤʠʢ ʊʨʫʙʘʯʸʚ ʆ.ʅ., ʘʢʘʜʝʤʠʢ ʈʳʙʘʢʦʚ ɹ.ɸ., ʜʦʢʪʦʨ ʬʠʣʦʣʦʛʠʯʝʩʢʠʭ 

ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ, ʜʠʨʝʢʪʦʨ ʀʥʩʪʠʪʫʪʘ ʷʟʳʢʦʟʥʘʥʠʷ ʠʤ. ʇʦʪʝʙʥʠ ɸʅ ʋʢʨʘʠʥʳ ï 

ʈʫʩʘʥʦʚʩʢʠʡ ɺ.ʄ. (ʂʠʝʚ), ʢʘʥʜʠʜʘʪ ʠʩʪʦʨʠʯʝʩʢʠʭ ʥʘʫʢ, ʩʪ. ʥ. ʩʦʪʨʫʜʥʠʢ ʀʥʩʪʠʪʫʪʘ 

ʘʨʭʝʦʣʦʛʠʠ ɸʅ ʋʢʨʘʠʥʳ ï ʐʠʣʦʚ ʖ.ɸ. (ʂʠʝʚ), ʜʦʢʪʦʨ ʬʠʣʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ, 

ʟʘʚ. ʢʘʬʝʜʨʦʡ ʬʠʣʦʣʦʛʠʠ ɹʝʣʛʨʘʜʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ï ʄʘʨʦʝʚʠʯ ʈ.ʅ. (ɹʝʣʛʨʘʜ), ʜʦʢʪʦʨ 

ʬʠʣʦʩʦʬʩʢʠʭ ʥʘʫʢ ɼʸʤʠʥ ɺ.ʅ. (ʄʦʩʢʚʘ), ʢʘʥʜʠʜʘʪ ʬʠʣʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ ɹʝʣʷʢʦʚʘ ɻ.ʉ. 

(ʄʦʩʢʚʘ), ʢʘʥʜʠʜʘʪ ʠʩʪʦʨʠʯʝʩʢʠʭ ʥʘʫʢ ɾʘʨʥʠʢʦʚʘ ʉ.ɺ. (ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ), ʩʪ.ʥ. 

ʩʦʪʨʫʜʥʠʢ ʆʪʜʝʣʘ ʚʩʝʤʠʨʥʦʡ ʠʩʪʦʨʠʠ ʈʫʩʩʢʦʛʦ ʌʠʟʠʯʝʩʢʦʛʦ ʆʙʱʝʩʪʚʘ ɻʨʠʥʝʚʠʯ ɻ.ʉ. 

(ʄʦʩʢʚʘ), ʘʢʘʜʝʤʠʢ ʗʥʰʠʥ ɸ.ʃ., ʘʢʘʜʝʤʠʢ ɼʫʙʠʥʠʥ ʅ.ʇ., ʘʢʘʜʝʤʠʢ ɸʣʪʫʭʦʚ ʖ.ʇ., 

ʘʢʘʜʝʤʠʢ ɺʦʨʦʥʦʚ ʖ.ɸ., ʜʦʢʪʦʨ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ ʈʳʯʢʦʚ ʖ.ɻ. (ʄʦʩʢʚʘ), ʜʦʢʪʦʨ 

ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ ɽʨʤʘʢʦʚʘ ʀ.ɺ. (ʄʦʩʢʚʘ), ʢʘʥʜʠʜʘʪ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ ʍʘʯʘʪʫʨʦʚ 

ɽ.ʅ. (ʄʦʩʢʚʘ).  

 

ʇʫʪʠʥ 

ɺʣʘʜʠʤʠʨ ʇʫʪʠʥ, ʙʝʩʩʧʦʨʥʦ, ï ʩʠʣʴʥʝʡʰʠʡ ʧʫʙʣʠʯʥʳʡ ʧʦʣʠʪʠʢ ʩʦʚʨʝʤʝʥʥʦʡ 

ʈʦʩʩʠʠ; ʠ ʫ ʥʝʛʦ ʚʧʝʨʝʜʠ ï ʝʛʦ çʟʚʸʟʜʥʳʡ ʯʘʩè, ï ʚ 2012 ʛʦʜʫ ʝʛʦ 60-ʣʝʪʠʝ (ʦʢʦʥʯʘʥʠʝ 

ʧʷʪʦʛʦ 12-ʣʝʪʥʝʛʦ ʩʦʣʥʝʯʥʦʛʦ ʮʠʢʣʘ ʝʛʦ ʞʠʟʥʠ, ʪʦ ʝʩʪʴ ʛʣʘʚʥʦʝ ʧʦʜʚʝʜʝʥʠʝ ʠʪʦʛʦʚ 

ʧʨʦʞʠʪʦʡ ʚ ʦʩʥʦʚʥʦʤ ʞʠʟʥʠ ʣʶʙʦʛʦ ʯʝʣʦʚʝʢʘ). ʅʦ ʦʥ ʚʦ ʤʥʦʛʦʤ ʷʚʣʷʝʪʩʷ ʤʘʨʠʦʥʝʪʢʦʡ, 

ʪʦ ʝʩʪʴ ʯʝʣʦʚʝʢʦʤ ʥʝ ʩʚʦʙʦʜʥʳʤ ʚ ʚʳʙʦʨʝ ʧʨʠʥʮʠʧʠʘʣʴʥʳʭ ʧʦʩʪʫʧʢʦʚ. ʈʦʩʩʠʡʩʢʦʡ 

ʧʦʣʠʪʠʢʦʡ (ʚʥʫʪʨʝʥʥʝʡ ʠ ʚʥʝʰʥʝʡ) ʜʦ ʩʠʭ ʧʦʨ ʨʫʣʠʪ ʩʦʚʝʪʩʢʦ-ʧʘʨʪʠʡʥʦ-ʭʦʟʷʡʩʪʚʝʥʥʘʷ 

ʥʦʤʝʥʢʣʘʪʫʨʘ ʉʉʉʈ, ʠʭ ʨʦʜʩʪʚʝʥʥʠʢʠ ʠ ʧʨʠʙʣʠʞʸʥʥʳʝ.  

ʆʜʥʘʢʦ, ʇʫʪʠʥ ï ʝʜʠʥʩʪʚʝʥʥʳʡ ʚ ʈʦʩʩʠʠ ʧʦʣʠʪʠʢ, ʟʘ ʢʦʪʦʨʳʤ ʤʦʞʝʪ ʧʦʡʪʠ 

ʧʦʜʘʚʣʷʶʱʘʷ ʯʘʩʪʴ ʛʨʘʞʜʘʥ, ʝʩʣʠ ʫʚʠʜʠʪ ʚ ʝʛʦ ʧʨʠʟʳʚʘʭ ʙʝʟʢʦʨʳʩʪʠʝ, ʤʫʜʨʦʩʪʴ ʠ 

ʤʫʞʝʩʪʚʦ ʚ ʧʨʘʚʜʠʚʦʡ ʦʮʝʥʢʝ ʩʣʦʞʠʚʰʝʡʩʷ ʚ ʩʪʨʘʥʝ ʢʘʪʘʩʪʨʦʬʳ, ʢʘʢ ʙʳ ʥʠ ʚʠʟʞʘʣʦ 

çʤʠʨʦʚʦʝ ʧʨʘʚʠʪʝʣʴʩʪʚʦè ʠ ʝʛʦ ʩʣʫʛʠ.  

ʊʦ ʞʝ ʩʘʤʦʝ ï ʠ ʜʣʷ ʚʩʝʛʦ ʯʝʣʦʚʝʯʝʩʪʚʘ: ʇʫʪʠʥ ï ʵʪʦ ʥʘʜʝʞʜʘ ʥʘ ʩʧʘʩʝʥʠʝ ʦʪ 

ʛʣʦʙʘʣʴʥʦʡ ʩʦʮʠʘʣʴʥʦ-ʧʦʣʠʪʠʯʝʩʢʦʡ ʠ ʬʠʣʦʛʝʥʝʪʠʯʝʩʢʦʡ ʢʘʪʘʩʪʨʦʬʳ ʚʠʜʘ homo sapiens ʚ 

ʤʠʨʝ. 

ʄʠʩʩʠʷ ʇʫʪʠʥʘ ʢʘʢ ʩʧʘʩʠʪʝʣʷ ʚʩʝʛʦ ʯʝʣʦʚʝʯʝʩʪʚʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʥʠʞʝʩʣʝʜʫʶʱʝʤ. 

1. ʏʝʩʪʥʦ ʧʨʠʟʥʘʪʴ ʠ ʦʙʲʷʚʠʪʴ ʩʫʱʝʩʪʚʫʶʱʫʶ ʶʨʠʜʠʯʝʩʢʫʶ ʟʘʢʦʥʦʜʘʪʝʣʴʥʫʶ 

ʙʘʟʫ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ï ʅʀʏʊʆɾʅʆʁ, ʘ ʩʫʱʝʩʪʚʫʶʱʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʩʪʨʦʡ 

ʈʌïʈʉʌʉʈïʉʉʉʈï... ʅɽʃɽɻʀʊʀʄʅʓʄ ʂɺɸɿʀɻʆʉʋɼɸʈʉʊɺɽʅʅʓʄ ʆɹʈɸɿʆɺɸ-
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ʅʀɽʄ, ʠʤʝʶʱʠʤ ʷʨʢʦ ʚʳʨʘʞʝʥʥʫʶ ɸʅʊʀʈʋʉʉʂʋʖ ʥʘʧʨʘʚʣʝʥʥʦʩʪʴ, ʥʘʯʠʥʘʷ ʩ 

ʬʝʚʨʘʣʷ 1917 ʛʦʜʘ.  

2. ʏʝʩʪʥʦ ʧʨʠʟʥʘʪʴ ʝʜʠʥʩʪʚʝʥʥʦ ʣʝʛʠʪʠʤʥʦʡ ʧʨʘʚʦʚʦʡ ʙʘʟʦʡ ʥʘ ʩʦʚʨʝʤʝʥʥʦʡ 

ʪʝʨʨʠʪʦʨʠʠ ʈʌ ï ʌʋʅɼɸʄɽʅʊɸʃʔʅʓɽ ɿɸʂʆʅʓ ʈʆʉʉʀʁʉʂʆʁ ʀʄʇɽʈʀʀ. 

3. ʆʙʲʷʚʠʪʴ ʢʦʨʦʣʝʚʫ ʅʠʜʝʨʣʘʥʜʦʚ ɹʝʘʪʨʠʢʩ ʝʜʠʥʩʪʚʝʥʥʦ ʟʘʢʦʥʥʦʡ ʥʘʩʣʝʜʥʠʮʝʡ 

ɺʩʝʨʦʩʩʠʡʩʢʦʛʦ ʇʨʝʩʪʦʣʘ ʠ ʂʦʨʦʥʳ ʈʦʩʩʠʡʩʢʦʡ ʀʤʧʝʨʠʠ, ï ʚ ʧʦʣʥʦʤ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ɿʘʢʦʥʦʤ ʦ ʧʨʝʩʪʦʣʦʥʘʩʣʝʜʠʠ 1798 ʛʦʜʘ ʠʤʧʝʨʘʪʦʨʘ ʇʘʚʣʘ ʇʝʨʚʦʛʦ. 

4.ɺʩʝʨʦʩʩʠʡʩʢʠʡ ʧʦʤʝʩʪʥʳʡ ʩʦʙʦʨ ʜʦʣʞʝʥ ʙʣʘʛʦʩʣʦʚʠʪʴ ʚʝʩʴ ʨʦʩʩʠʡʩʢʠʡ ʥʘʨʦʜ 

ʧʨʠʩʷʛʥʫʪʴ ʥʘ ʚʝʨʥʦʩʪʴ ʠ ʧʦʜʜʘʥʩʪʚʦ ʅʘʩʣʝʜʥʦʡ ʠʤʧʝʨʘʪʨʠʮʝ ɺʩʝʨʦʩʩʠʡʩʢʦʡ ï 

ʧʨʝʩʚʝʪʣʦʡ ʢʦʨʦʣʝʚʝ ʅʠʜʝʨʣʘʥʜʦʚ ɹʝʘʪʨʠʢʩ ï ʢʘʢ ʩʚʦʝʤʫ ʠʩʪʠʥʥʦʤʫ ʠ ʝʜʠʥʩʪʚʝʥʥʦʤʫ 

ɺʩʝʨʦʩʩʠʡʩʢʦʤʫ ʤʦʥʘʨʭʫ. 

5. ʇʨʠʚʝʩʪʠ ʚʩʝʭ ʥʳʥʝʰʥʠʭ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʯʠʥʦʚʥʠʢʦʚ ʠ ʩʣʫʞʘʱʠʭ (ʪʘʢ 

ʥʘʟʳʚʘʝʤʫʶ çʟʘʢʦʥʦʜʘʪʝʣʴʥʫʶ, ʠʩʧʦʣʥʠʪʝʣʴʥʫʶ ʠ ʩʫʜʝʙʥʫʶ ʚʣʘʩʪʴ ʈʌè) ʠ ʚʩʝʭ 

ʤʫʥʠʮʠʧʘʣʴʥʳʭ ʩʣʫʞʘʱʠʭ ï ʯʝʨʝʟ ʠʭ ʧʦʛʦʣʦʚʥʫʶ ʦʪʩʪʘʚʢʫ ï ʢ ʇʈʀʉʗɻɽ ɺʩʝʨʦʩʩʠʡʩʢʦʡ 

ʠʤʧʝʨʘʪʨʠʮʝ ʧʨʝʩʚʝʪʣʦʡ ɹʝʘʪʨʠʢʩ.  

ʇʨʠ ʵʪʦʤ ʇʫʪʠʥ ʧʨʠʥʠʤʘʝʪ ʥʘ ʩʝʙʷ ʬʫʥʢʮʠʠ ʂɸʅʎʃɽʈɸ ʈʦʩʩʠʡʩʢʦʡ ʀʤʧʝʨʠʠ. 

 

ʊʘʢʦʚʳ ʨʝʘʣʴʥʳʝ ʠʪʦʛʠ ʠ ʚʦʟʤʦʞʥʳʝ ʩʮʝʥʘʨʠʠ ʥʘ ʙʣʠʞʘʡʰʝʝ ʙʫʜʫʱʝʝ ʟʘʚʝʨʰʝʥʠʷ 

ʯʝʣʦʚʝʯʝʩʪʚʦʤ ʩʚʦʝʛʦ 12-ʪʳʩʷʯʝʣʝʪʥʝʛʦ ʮʠʢʣʘ ʨʘʟʚʠʪʠʷ, ʢʦʪʦʨʳʡ ʜʣʷ ʥʘʰʝʡ ʄʘʪʝʨʠ-

ɿʝʤʣʠ ï ʢʘʢ ʦʜʠʥ ʚʜʦʭ ʠ ʚʳʜʦʭ. ʀʪʘʢ, ʜʣʷ ʮʠʚʠʣʠʟʘʮʠʠ ʥʘʩʪʫʧʘʝʪ çʤʦʤʝʥʪ ʠʩʪʠʥʳè. 

ʅʘ ʦʩʫʱʝʩʪʚʣʝʥʠʝ ʚʩʝʛʦ ʵʪʦʛʦ ʫ ʇʫʪʠʥʘ ʦʩʪʘʣʦʩʴ ʤʝʥʴʰʝ ʛʦʜʘ. ɺʩʝ ʦʩʪʘʣʴʥʳʝ, 

çʢʦʤʧʨʦʤʠʩʩʥʳʝè, ʚʘʨʠʘʥʪʳ ʦʜʠʥʘʢʦʚʦ ʛʫʙʠʪʝʣʴʥʳ ï ʠ ʜʣʷ ʈʦʩʩʠʠ, ʠ ʜʣʷ ʚʩʝʛʦ 

ʯʝʣʦʚʝʯʝʩʪʚʘ. 
 

ɿʝʤʣʷ ï ʈʦʩʩʠʷ ï ʇʫʪʠʥ. ʊʨʠ ʩʣʦʚʘ ï ʦʜʥʘ ʩʫʜʴʙʘ. ï ʉʫʜʴʙʘ ʚʩʝʛʦ ʯʝʣʦʚʝʯʝʩʪʚʘ. 

 

ʇʨʝʩʚʷʪʘʷ ɹʦʛʦʨʦʜʠʮʘ ʩʧʘʩʠ ʥʘʩ! 
 

ʄʦʩʢʚʘ, 23 ʜʝʢʘʙʨʷ 2010 ʛʦʜʘ ʦʪ ʈ.ʍ. 

 

 
 

 

 
 

ʈʫʩʩʢʠʡ ʀʤʧʝʨʘʪʦʨʩʢʠʡ ɼʦʤ 

ɿʥʘʤʷ ʉʧʘʩʠʪʝʣʷ 
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ɸʅɸʃʀʊʀʏɽʉʂʀɽ ʀʉʉʃɽɼʆɺɸʅʀʗ 

ʆʉʅʆɺʅʓʍ ɿɸʂʆʅʆɺ ʅɸʊʋʈɸʃʔʅʆʁ 

ʌʀʃʆʉʆʌʀʀ 
 

 

ɻʫʞʝʣʷ  ʖ. ɸ. 
 

 

 

çéʅʠʢʘʢʦʝ ʯʝʣʦʚʝʯʝʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʥʝ ʤʦʞʝʪ ʧʨʝʪʝʥʜʦʚʘʪʴ ʥʘ ʪʦ,  ʯʪʦʙʳ 

ʙʳʪʴ ʠʩʪʠʥʥʦʡ ʥʘʫʢʦʡ, ʝʩʣʠ ʦʥʦ ʥʝ ʠʩʧʦʣʴʟʫʝʪ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʜʦʢʘʟʘʪʝʣʴʩʪʚ;  ʠ ʥʝʪ 

ʥʠʢʘʢʦʡ ʫʚʝʨʝʥʥʦʩʪʠ ʪʘʤ, ʛʜʝ ʥʝʣʴʟʷ ʧʨʠʤʝʥʠʪʴ ʦʜʥʫ ʠʟ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʥʘʫʢè.  

ʃʝʦʥʘʨʜʦ ʜʘ ɺʠʥʯʠ (1452 õ 1519)  

 

 

1.  ɺɺɽɼɽʅʀɽ 
 

ʅʘʟʚʘʥʠʝ ʩʪʘʪʴʠ ʥʝʚʦʣʴʥʦ ʧʝʨʝʥʦʩʠʪ ʥʘʩ ʚʦ ʚʨʝʤʝʥʘ ɻʘʣʠʣʝʷ, ʂʝʧʣʝʨʘ, ʅʴʶʪʦʥʘ, ï 

ʚʦ ʚʨʝʤʝʥʘ, ʢʦʛʜʘ ʬʠʟʠʢʫ ʥʘʟʳʚʘʣʠ ʥʘʪʫʨʘʣʴʥʦʡ ʬʠʣʦʩʦʬʠʝʡ ʠ ʢʦʛʜʘ ʬʦʨʤʠʨʦʚʘʣʠʩʴ 

ʦʩʥʦʚʦʧʦʣʘʛʘʶʱʠʝ ʟʘʢʦʥʳ ʠ ʧʨʠʥʮʠʧʳ ʬʠʟʠʢʠ. 

ɺ ʧʦʩʣʝʜʩʪʚʠʝ ʩ ʥʝʢʦʪʦʨʳʤʠ ʠʟ ʵʪʠʭ ʟʘʢʦʥʦʚ ʩʣʫʯʠʣʩʷ ʢʦʥʬʫʟ; ʠ ʠʭ ʧʦʩʪʘʨʘʣʠʩʴ 

ʧʦʩʢʦʨʝʝ ʟʘʙʳʪʴ; ʜʨʫʛʠʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʧʨʠʰʣʦʩʴ ʥʝʤʥʦʛʦ ʧʦʜʧʨʘʚʠʪʴ (ʢʘʢ ʥʘʧʨʠʤʝʨ 

ʊʨʝʪʠʡ ʟʘʢʦʥ ʂʝʧʣʝʨʘ); ʟʘʪʦ ʪʨʝʪʴʠ ï ʫʪʚʝʨʜʠʣʠʩʴ ʥʘ ʚʝʢʘ ʚ ʥʝʠʟʤʝʥʥʦʤ ʚʠʜʝ. 

ɺ ʧʦʩʣʝʜʥʝʤ ʩʣʫʯʘʝ, ʨʝʯʴ ʠʜʸʪ ʦ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʟʘʢʦʥʘʭ ʤʝʭʘʥʠʢʠ ʠ ʥʝʙʝʩʥʦʡ 

ʤʝʭʘʥʠʢʠ: ʟʘʢʦʥʦʚ ʚʩʝʤ ʠʟʚʝʩʪʥʳʭ, ʚʩʝʤʠ ʧʦʯʠʪʘʝʤʳʭ ʠ ʫʚʘʞʘʝʤʳʭ, ʥʦ, ʧʦ ʩʫʪʠ, 

ʦʩʪʘʚʣʝʥʥʳʭ ʙʝʟ ʩʝʨʴʸʟʥʦʛʦ ʚʥʠʤʘʥʠʷ ʩ ʪʝʭ ʥʝʟʘʧʘʤʷʪʥʳʭ ʚʨʝʤʸʥ, ʢʦʛʜʘ ʠʭ ʩʪʘʣʠ ʩʯʠʪʘʪʴ 

ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʤʠ ʠ ʘʙʩʦʣʶʪʥʦ ʪʦʯʥʳʤʠ. 

ʄʝʞʜʫ ʪʝʤ, ʧʨʠ ʙʣʠʞʘʡʰʝʤ ʨʘʩʩʤʦʪʨʝʥʠʠ, ʤʦʞʥʦ ʫʚʠʜʝʪʴ ʩʫʱʝʩʪʚʝʥʥʳʝ 

ʤʝʪʦʜʠʯʝʩʢʠʝ ʧʦʛʨʝʰʥʦʩʪʠ, ʜʦʧʫʱʝʥʥʳʝ, ʚ ʯʘʩʪʥʦʩʪʠ: ʧʨʠ ʦʧʳʪʥʦʤ ʦʙʦʩʥʦʚʘʥʠʠ ɿʘʢʦʥʘ 

ʚʩʝʤʠʨʥʦʛʦ ʪʷʛʦʪʝʥʠʷ; ʧʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʛʨʘʚʠʪʘʮʠʦʥʥʦʡ ʧʦʩʪʦʷʥʥʦʡ; ʧʨʠ ʧʦʩʪʘʥʦʚʢʝ 

ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʧʦ ʧʨʦʚʝʨʢʝ ɿʘʢʦʥʘ ʂʫʣʦʥʘ (ʙʣʠʟʥʝʮʘ ɿʘʢʦʥʘ ʚʩʝʤʠʨʥʦʛʦ ʪʷʛʦʪʝʥʠʷ).  

ʊʝʦʨʝʪʠʯʝʩʢʦʝ ʦʙʦʩʥʦʚʘʥʠʝ ɿʘʢʦʥʘ ʚʩʝʤʠʨʥʦʛʦ ʪʷʛʦʪʝʥʠʷ ʠ ʚʳʚʦʜ ʝʛʦ ʬʦʨʤʫʣʳ 

ʪʘʢʞʝ ʚʳʧʦʣʥʝʥʳ ʥʝ ʫʙʝʜʠʪʝʣʴʥʦ. 

ʇʦʵʪʦʤʫ, ʨʘʩʩʤʦʪʨʠʤ ʦʩʥʦʚʳ ʪʝʦʨʠʠ ʅʴʶʪʦʥʘ ʧʦʜʨʦʙʥʝʝ, ʦʩʦʙʝʥʥʦ ʪʝ ʝʸ ʤʝʩʪʘ, 

ʢʦʪʦʨʳʝ ʩʘʤ ʅʴʶʪʦʥ ʩʯʠʪʘʣ ʥʘʠʙʦʣʝʝ ʩʣʦʞʥʳʤʠ ʠ ʩʦʤʥʠʪʝʣʴʥʳʤʠ; ʧʨʦʘʥʘʣʠʟʠʨʫʝʤ, 

ʥʘʢʦʧʠʚʰʠʝʩʷ ʟʘ ʧʦʩʣʝʜʥʠʝ ʩʪʦʣʝʪʠʷ, ʦʧʳʪʥʳʝ ʜʘʥʥʳʝ, ʠʤʝʶʱʠʝ ʦʪʥʦʰʝʥʠʝ ʢ ʤʝʭʘʥʠʢʝ 

ʠ ʢ ʥʝʙʝʩʥʦʡ ʤʝʭʘʥʠʢʝ. 

ɺ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʙʫʜʝʤ (ʧʦ ʚʦʟʤʦʞʥʦʩʪʠ) ʧʨʠʜʝʨʞʠʚʘʪʴʩʷ ʤʝʪʦʜʦʚ 

ʅʴʶʪʦʥʘ; ʝʜʠʥʠʮʳ ʧʨʦʩʪʨʘʥʩʪʚʘ, ʚʨʝʤʝʥʠ, ʠ ʤʘʩʩʳ ʙʫʜʝʤ ʧʦʥʠʤʘʪʴ ʪʘʢʞʝ ʢʘʢ ʠ ʦʥ, ʪʦ 

ʝʩʪʴ ʚ ʧʦʣʥʦʤ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩʦ ʟʜʨʘʚʳʤ ʩʤʳʩʣʦʤ. 

ʕʪʠ ʫʩʣʦʚʠʷ ʥʝʦʙʭʦʜʠʤʦ ʦʛʦʚʦʨʠʪʴ ʩʨʘʟʫ, ʠʙʦ ʤʘʪʝʤʘʪʠʢʘ ʥʝ ʷʚʣʷʝʪʩʷ ʥʝʟʘʚʠʩʠʤʦʡ 

ʥʘʫʢʦʡ ʦ ʧʨʠʨʦʜʝ, ʠ ʝʩʣʠ ʧʦʣʦʞʝʥʠʷ, ʥʘ ʢʦʪʦʨʳʭ ʩʪʨʦʠʪʩʷ ʪʝʦʨʠʷ, ʥʝ ʧʨʦʚʝʨʝʥʳ ʦʧʳʪʦʤ 

ʠʣʠ ʥʝ ʩʦʛʣʘʩʫʶʪʩʷ ʩʦ ʟʜʨʘʚʳʤ ʩʤʳʩʣʦʤ, ʪʦ ʠ ʨʝʟʫʣʴʪʘʪ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʪʘʢʞʝ ʙʫʜʝʪ ʣʠʰʸʥ ʢʘʢʦʛʦ- ʣʠʙʦ ʩʤʳʩʣʘ. 

ʅʘʯʥʸʤ, ʧʦ ʩʫʪʠ, ʩ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʫʧʨʘʞʥʝʥʠʡ ʚ ʥʘʪʫʨʘʣʴʥʦʡ ʬʠʣʦʩʦʬʠʠ; ʚ 

ʯʘʩʪʥʦʩʪʠ, ʧʦʧʨʦʙʫʝʤ ʜʦʢʘʟʘʪʴ ʦʩʥʦʚʥʫʶ ʪʝʦʨʝʤʫ ʥʝʙʝʩʥʦʡ ʤʝʭʘʥʠʢʠ. ɼʝʣʦ ʵʪʦ 

ʠʥʪʝʨʝʩʥʦʝ ʠ ʩʘʤʦ ʧʦ ʩʝʙʝ, ʥʦ, ʢʨʦʤʝ ʪʦʛʦ, ʚ ʧʨʦʮʝʩʩʝ ʵʪʠʭ ʫʧʨʘʞʥʝʥʠʡ ʧʦʷʚʷʪʩʷ 

ʚʦʧʨʦʩʳ, ʥʘ ʢʦʪʦʨʳʝ ʥʝʧʨʝʤʝʥʥʦ ʟʘʭʦʯʝʪʩʷ ʥʘʡʪʠ ʦʪʚʝʪ. 
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ʆʛʣʘʚʣʝʥʠʝ 

1. ɺʚʝʜʝʥʠʝ 

2. ʆʩʥʦʚʥʘʷ ʪʝʦʨʝʤʘ ʥʝʙʝʩʥʦʡ ʤʝʭʘʥʠʢʠ 

2.1. ʅʘʧʨʷʞʸʥʥʦʩʪʴ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʧʦʣʷ ʚ ʮʝʥʪʨʝ ʩʬʝʨʳ, ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʦʩʠ ʍ, ʩʦ 

ʩʪʦʨʦʥʳ ʧʦʣʫʩʬʝʨʳ. 

2.2. ʅʘʧʨʷʞʸʥʥʦʩʪʴ ʥʘ ʚʥʫʪʨʝʥʥʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʩʬʝʨʳ, ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʦʩʠ ʍ, ʩʦ 

ʩʪʦʨʦʥʳ ʚʩʝʡ ʩʬʝʨʳ. 

2.3. ʅʘʧʨʷʞʸʥʥʦʩʪʴ ʚʙʣʠʟʠ ʚʥʫʪʨʝʥʥʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʩʬʝʨʳ, ʩʦ ʩʪʦʨʦʥʳ ʙʣʠʞʘʡʰʝʛʦ 

ʫʯʘʩʪʢʘ ʩʬʝʨʳ, ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʦʩʠ ʍ. 

2.4. ʆʧʨʝʜʝʣʝʥʠʝ ʥʘʧʨʷʞʸʥʥʦʩʪʝʡ ʚ ʧʨʦʠʟʚʦʣʴʥʦʡ ʪʦʯʢʝ, ʚʥʫʪʨʠ ʩʬʝʨʳ, ʚ 

ʥʘʧʨʘʚʣʝʥʠʠ ʦʩʠ ʍ, ʩʦ ʩʪʦʨʦʥʳ ʧʨʘʚʦʡ ʠ ʣʝʚʦʡ (ʙʦʣʴʰʝʡ ʠ ʤʝʥʴʰʝʡ) ʯʘʩʪʝʡ ʩʬʝʨʳ. 

2.5. ʆʧʨʝʜʝʣʝʥʠʝ ʥʘʧʨʷʞʸʥʥʦʩʪʠ ʚ ʪʦʯʢʝ ʨʘʩʧʦʣʦʞʝʥʥʦʡ ʚʥʝ ʩʬʝʨʳ. 

3. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʥʘʧʨʷʞʸʥʥʦʩʪʝʡ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʧʦʣʷ ʰʘʨʘ ʥʘ ʝʛʦ 

ʧʦʚʝʨʭʥʦʩʪʠ, ʧʦ ʥʘʧʨʘʚʣʝʥʠʷʤ 

3.1. ʆʮʝʥʢʘ ʤʝʪʦʜʠʯʝʩʢʦʡ ʧʦʛʨʝʰʥʦʩʪʠ ʬʦʨʤʫʣʳ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʛʨʘʚʠʪʘʮʠʦʥʥʳʭ 

ʠʟʣʫʯʝʥʠʡ ʫ ʧʦʚʝʨʭʥʦʩʪʠ ɿʝʤʣʠ. 

3.2. ʇʨʦʝʢʮʠʷ ʧʦʪʦʢʘ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʠʟʣʫʯʝʥʠʷ ɿʝʤʣʠ ʥʘ ʛʦʨʠʟʦʥʪʘʣʴʥʫʶ 

ʧʣʦʩʢʦʩʪʴ. 

3.3. ʇʨʦʝʢʮʠʷ ʧʦʪʦʢʘ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʠʟʣʫʯʝʥʠʷ ɿʝʤʣʠ ʥʘ ʚʝʨʪʠʢʘʣʴʥʫʶ 

ʧʣʦʩʢʦʩʪʴ. 

4. ʂʦʥʪʨʦʣʴʥʦʝ ʚʟʚʝʰʠʚʘʥʠʝ ɿʝʤʣʠ 

4.1. ʇʨʦʝʢʮʠʷ ʧʦʪʦʢʘ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʠʟʣʫʯʝʥʠʷ ʝʜʠʥʠʯʥʦʡ ʤʘʩʩʳ, ʠʤʝʶʱʝʡ 

ʢʦʩʠʥʫʩʦʠʜʘʣʴʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʧʣʦʪʥʦʩʪʠ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʠʟʣʫʯʝʥʠʷ, ʥʘ ʣʠʥʠʶ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ (ʥʘ ʦʩʴ ʍ) 

4.2. ʇʨʦʝʢʮʠʷ ʧʦʪʦʢʘ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʠʟʣʫʯʝʥʠʷ ʧʨʦʙʥʦʛʦ ʪʝʣʘ ʥʘ ʚʝʨʪʠʢʘʣʴʥʫʶ 

ʦʩʴ, ʋ (ʥʘ ʣʠʥʠʶ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ). 

4.3. ʇʨʦʝʢʮʠʷ ʧʦʪʦʢʘ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʠʟʣʫʯʝʥʠʷ ʝʜʠʥʠʯʥʦʡ ʤʘʩʩʳ, ʠʤʝʶʱʝʡ 

ʨʘʚʥʦʤʝʨʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʠʟʣʫʯʝʥʠʷ, ʥʘ ʣʠʥʠʶ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ. 

4.4. ʇʦʣʥʳʡ ʧʦʪʦʢ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʠʟʣʫʯʝʥʠʷ ʝʜʠʥʠʯʥʦʡ ʤʘʩʩʳ, ʨʘʩʧʨʝʜʝʣʝʥʠʝ 

ʠʟʣʫʯʝʥʠʷ ʢʦʪʦʨʦʡ ʧʦʜʯʠʥʷʝʪʩʷ ʟʘʢʦʥʫ ʢʦʩʠʥʫʩʘ. 

4.5. ʇʦʣʥʳʡ ʧʦʪʦʢ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʠʟʣʫʯʝʥʠʷ ʝʜʠʥʠʯʥʦʡ ʤʘʩʩʳ, ʩ ʨʘʚʥʦʤʝʨʥʦʡ 

ʧʣʦʪʥʦʩʪʴʶ ʠʟʣʫʯʝʥʠʷ ʧʦ ʚʩʝʤ ʥʘʧʨʘʚʣʝʥʠʷʤ. 

4.6. ʇʣʦʪʥʦʩʪʴ ʨʘʜʠʘʣʴʥʦʛʦ (ʨʝʟʫʣʴʪʠʨʫʶʱʝʛʦ) ʠʟʣʫʯʝʥʠʷ ʩʨʝʜʥʝʡ ʝʜʠʥʠʯʥʦʡ 

ʤʘʩʩʳ ɿʝʤʣʠ. 

4.7. ʇʨʦʝʢʮʠʷ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʠʟʣʫʯʝʥʠʷ ʩʨʝʜʥʝʡ ʝʜʠʥʠʯʥʦʡ ʤʘʩʩʳ ɿʝʤʣʠ ʥʘ 

ʚʝʨʪʠʢʘʣʴʥʫʶ ʦʩʴ (ʥʘ ʣʠʥʠʶ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ). 

4.8. ʇʨʦʝʢʮʠʷ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʠʟʣʫʯʝʥʠʷ ʝʜʠʥʠʯʥʦʡ ʤʘʩʩʳ ʥʘ ʦʩʴ ʍ (ʥʘ ʣʠʥʠʶ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ) 

4.9. ʇʨʦʝʢʮʠʷ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʠʟʣʫʯʝʥʠʷ ʝʜʠʥʠʯʥʦʡ ʤʘʩʩʳ, ʥʘʭʦʜʷʱʝʡʩʷ ʚʙʣʠʟʠ 

ʧʦʚʝʨʭʥʦʩʪʠ ɿʝʤʣʠ, ʥʘ ʦʩʴ Y (ʥʘ ʣʠʥʠʶ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ). 

4.10. ʆʰʠʙʢʘ ɻʝʥʨʠ ʂʘʚʝʥʜʠʰʘ 

5. ɻʠʧʦʪʝʪʠʯʝʩʢʠʡ ʟʘʢʦʥ ʚʩʝʤʠʨʥʦʛʦ ʪʷʛʦʪʝʥʠʷ 

5.1. ɻʠʧʦʪʝʟʘ ʦ ʩʫʱʝʩʪʚʦʚʘʥʠʠ ʛʨʘʚʠʪʘʮʠʦʥʥʦʡ ʧʦʩʪʦʷʥʥʦʡ. 

5.2. ɻʠʧʦʪʝʟʘ ʦʙʨʘʪʥʳʭ ʢʚʘʜʨʘʪʦʚ. 

5.3. ɻʠʧʦʪʝʟʘ ʦ ʥʝʦʛʨʘʥʠʯʝʥʥʦʩʪʠ ʦʙʣʘʩʪʠ ʜʝʡʩʪʚʠʷ ʦʩʥʦʚʥʦʛʦ ʟʘʢʦʥʘ ʤʝʭʘʥʠʢʠ. 

6. ɺʳʚʦʜ ʥʦʚʦʡ ʬʦʨʤʫʣʳ ʩʠʣʳ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʥʝʙʝʩʥʳʭ ʪʝʣ. 

6.1. ʅʦʚʘʷ ʤʦʜʝʣʴ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʥʝʙʝʩʥʳʭ ʪʝʣ. 

6.2. ʆʧʨʝʜʝʣʝʥʠʝ ʧʦʢʘʟʘʪʝʣʷ ʩʪʝʧʝʥʠ. 

6.3. ʉʨʘʚʥʝʥʠʝ ʤʦʜʝʣʝʡ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʧʦ ʠʭ ʧʨʠʣʠʚʥʦʤʫ ʵʬʬʝʢʪʫ. 

7. ʕʣʝʢʪʨʦʩʪʘʪʠʢʘ ʠ ʟʘʢʦʥ ʦʙʨʘʪʥʳʭ ʢʚʘʜʨʘʪʦʚ 

7.1. ʕʢʩʧʝʨʠʤʝʥʪʳ ʩ ʟʘʨʷʞʝʥʥʦʡ ʩʬʝʨʦʡ 
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7.2. ʌʠʟʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ ʚʥʫʪʨʠ ʟʘʨʷʞʝʥʥʦʡ ʩʬʝʨʳ.  

7.3. ʆʧʨʝʜʝʣʝʥʠʝ ʩʠʣʳ, ʜʝʡʩʪʚʫʶʱʝʡ ʥʘ ʝʜʠʥʠʯʥʫʶ ʧʦʚʝʨʭʥʦʩʪʴ, ʥʘ ʚʥʫʪʨʝʥʥʝʡ 

ʧʦʚʝʨʭʥʦʩʪʠ ʩʬʝʨʳ, ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʟʘʢʦʥʘ ʦʙʨʘʪʥʳʭ ʢʚʘʜʨʘʪʦʚ. 

7.4.ʆʧʨʝʜʝʣʝʥʠʝ ʩʠʣʳ ʜʝʡʩʪʚʫʶʱʝʡ ʥʘ ʝʜʠʥʠʯʥʫʶ ʧʣʦʱʘʜʴ 

ʚʥʫʪʨʝʥʥʝʡʧʦʚʝʨʭʥʦʩʪʠ ʩʬʝʨʳ, ʧʨʠ ʥʝ ʚʳʧʦʣʥʝʥʠʠ ʟʘʢʦʥʘ ʦʙʨʘʪʥʳʭ ʢʚʘʜʨʘʪʦʚ. 

7.5. ʋʩʣʦʚʠʷ ʧʦʷʚʣʝʥʠʷ ʧʦʣʷ ʥʘ ʚʥʫʪʨʝʥʥʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʩʬʝʨʳ. ɺʳʚʦʜ ʬʦʨʤʫʣʳ. 

7.6. ʇʨʷʤʳʝ ʵʢʩʧʝʨʠʤʝʥʪʳ ʧʦ ʧʨʦʚʝʨʢʝ ʟʘʢʦʥʘ ʂʫʣʦʥʘ. 

8. ʆʙʱʠʝ ʚʳʚʦʜʳ 

9. ʉʧʠʩʦʢ ʠʩʧʦʣʴʟʦʚʘʥʥʦʡ ʣʠʪʝʨʘʪʫʨʳ 

 

 

1.    ʆʉʅʆɺʅɸʗ ʊɽʆʈɽʄɸ ʅɽɹɽʉʅʆʁ ʄɽʍɸʅʀʂʀ 
 

 

ʄʘʪʝʤʘʪʠʯʝʩʢʘʷ ʬʦʨʤʫʣʘ ʅʴʶʪʦʥʦʚʦʡ ʛʠʧʦʪʝʟʳ ʚʩʝʤʠʨʥʦʛʦ ʪʷʛʦʪʝʥʠʷ ʦʯʝʥʴ 

ʧʨʦʩʪʘ: 

2R

mM
F  ,                                                         (1) 

 

ʛʜʝ:     Fï ʩʠʣʘ ʧʨʠʪʷʞʝʥʠʷ ʤʘʩʩ M ʠ  m; 

       ï ʛʨʘʚʠʪʘʮʠʦʥʥʘʷ ʧʦʩʪʦʷʥʥʘʷ; 

      R ï ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʮʝʥʪʨʘʤʠ ʤʘʩʩ. 

 

ʆʜʥʘʢʦ ʩʘʤ ʩʦʟʜʘʪʝʣʴ ʵʪʦʡ ʬʦʨʤʫʣʳ ʚʠʜʝʣ, ʯʪʦ ʦʥʘ ʦʭʚʘʪʳʚʘʝʪ, ʧʦ ʢʨʘʡʥʝʡ ʤʝʨʝ, 

ʜʚʘ ʨʘʟʣʠʯʥʳʭ ʢʣʘʩʩʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ, ʵʪʦ: 

- ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʪʦʯʝʯʥʳʭ ʤʘʩʩ; 

- ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʪʦʯʝʯʥʦʡ ʤʘʩʩʳ ʩ ʙʦʣʴʰʦʡ ʛʨʘʚʠʪʠʨʫʶʱʝʡ ʤʘʩʩʦʡ. 

 

ʅʴʶʪʦʥ ʩʦʤʥʝʚʘʣʩʷ ʚ ʪʦʤ, ʯʪʦ ʚ ʦʙʦʠʭ ʵʪʠʭ ʩʣʫʯʘʷʭ ʩʠʣʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʙʫʜʝʪ 

ʦʧʨʝʜʝʣʷʪʴʩʷ ʦʜʥʦʡ ʠ ʪʦʡ ʞʝ ʬʦʨʤʫʣʦʡ (ʬʦʨʤʫʣʦʡ 1). 

ʌʘʢʪ ʵʪʦʪ ʦʙʱʝʠʟʚʝʩʪʥʳʡ, ʥʘʧʨʠʤʝʨ ʈʠʯʘʨʜ ʌʝʡʥʤʘʥ ʚ ʩʚʦʠʭ ʣʝʢʮʠʷʭ (ʩʤ. [7], ʪ.5, 

Ä7) ʛʦʚʦʨʠʪ ʦʙ ʵʪʦʤ ʩʣʝʜʫʶʱʝʝ: çéʆʜʥʦʡ ʠʟ ʩʘʤʳʭ ʪʨʫʜʥʳʭ ʟʘʜʘʯ ʪʝʦʨʠʠ 

ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʧʨʠʪʷʞʝʥʠʷ ʷʚʣʷʝʪʩʷ ʜʦʢʘʟʘʪʝʣʴʩʪʚʦ ʪʦʛʦ, ʯʪʦ ʩʠʣʘ, ʩʦʟʜʘʚʘʝʤʘʷ 

ʪʚʸʨʜʳʤ ʰʘʨʦʤ ʥʘ ʝʛʦ ʧʦʚʝʨʭʥʦʩʪʠ, ʪʘʢʘʷ ʞʝ, ʢʘʢ ʝʩʣʠ ʙʳ ʚʩʸ ʚʝʱʝʩʪʚʦ ʰʘʨʘ ʙʳʣʦ 

ʩʢʦʥʮʝʥʪʨʠʨʦʚʘʥʦ ʚ ʝʛʦ ʮʝʥʪʨʝ. ʄʥʦʛʦ ʣʝʪ ʅʴʶʪʦʥ ʥʝ ʨʝʰʘʣʩʷ ʦʙʥʘʨʦʜʦʚʘʪʴ ʩʚʦʶ 

ʪʝʦʨʠʶ ʪʷʛʦʪʝʥʠʷ, ʪʘʢ ʢʘʢ ʥʝ ʙʳʣ ʫʚʝʨʝʥ ʚ ʧʨʘʚʠʣʴʥʦʩʪʠ ʵʪʦʡ ʪʝʦʨʝʤʳè.  

ɼʘʣʝʝ, ʌʝʡʥʤʘʥ ʫʪʚʝʨʞʜʘʝʪ, ʯʪʦ ʦʥ ʜʦʢʘʟʘʣ ʵʪʫ ʪʨʫʜʥʫʶ ʪʝʦʨʝʤʫ ʅʴʶʪʦʥʘ ʠ 

ʧʨʠʚʦʜʠʪ ʩʚʦʸ ʜʦʢʘʟʘʪʝʣʴʩʪʚʦ (ʩʤ. [7], ʪʦʤ 2, ʛʣʘʚʘ 13, Ä4). ʆʜʥʘʢʦ, ʵʪʦ ʝʛʦ ʜʦʢʘʟʘʪʝʣʴʩʪʚʦ 

ʥʝ ʩʣʠʰʢʦʤ ʫʙʝʜʠʪʝʣʴʥʦ. ʌʝʡʥʤʘʥ ʧʨʦʠʥʪʝʛʨʠʨʦʚʘʣ ʧʦʪʝʥʮʠʘʣʳ, ʘ ʥʝ ʩʠʣʳ, ʩʦʩʣʘʚʰʠʩʴ 

ʥʘ ʪʦ, ʯʪʦ ʩ ʧʦʩʣʝʜʥʠʤʠ ʤʥʦʛʦ ʚʦʟʥʠ. ʊʦ ʝʩʪʴ, ʧʦ ʩʫʱʝʩʪʚʫ, ʜʦʢʘʟʘʪʝʣʴʩʪʚʦ ʌʝʡʥʤʘʥʘ 

ʢʦʩʚʝʥʥʦʝ, ʥʦ ʜʨʫʛʠʭ ʜʦʢʘʟʘʪʝʣʴʩʪʚ (ʚʳʧʦʣʥʝʥʥʳʭ ʚ ʧʨʠʚʳʯʥʳʭ ʜʣʷ ʥʘʰʝʛʦ ʚʨʝʤʝʥʠ 

ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʚʳʨʘʞʝʥʠʷʭ), ʧʦʭʦʞʝ, ʥʝʪ. ʊʘʢ ʯʪʦ, ʝʩʣʠ ʤʳ ʭʦʪʠʤ ʫʙʝʜʠʪʴʩʷ ʚ 

ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʪʝʦʨʝʤʳ ʅʴʶʪʦʥʘ, ʥʠʯʝʛʦ ʜʨʫʛʦʛʦ ʥʝ ʦʩʪʘʸʪʩʷ, ʢʘʢ ʧʨʦʚʝʩʪʠ 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʝ ʚʳʢʣʘʜʢʠ. 

 

2.1. ʄʳʩʣʝʥʥʦ ʨʘʟʨʝʞʝʤ ʰʘʨ ʥʘ ʤʥʦʞʝʩʪʚʦ ʪʦʥʢʠʭ ʢʦʥʮʝʥʪʨʠʯʝʩʢʠʭ ʩʬʝʨ,  

ʨʘʩʩʤʦʪʨʠʤ ʦʜʥʫ ʠʟ ʥʠʭ ʠ ʦʧʨʝʜʝʣʠʤ ʥʘʧʨʷʞʥyʥʦʩʪʴ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʧʦʣʷ ʚ ʮʝʥʪʨʝ 

ʩʬʝʨʳ, ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʦʩʠ ʍ, ʩʦ ʩʪʦʨʦʥʳ ʧʦʣʫʩʬʝʨʳ, ʩʤ. ʨʠʩ.1 
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ɿʜʝʩʴ:    a ï ʨʘʜʠʫʩ ʩʬʝʨʳ; 

             ï ʪʦʣʱʠʥʘ ʩʬʝʨʳ; ʧʨʠʥʠʤʘʝʤ =1, ʧʨʠ ʫʩʣʦʚʠʠ:  ʘ >>1 

  

 dL ï ʰʠʨʠʥʘ ʩʬʝʨʠʯʝʩʢʦʡ ʧʦʣʦʩʢʠ; 

 dS ï ʧʣʦʱʘʜʴ ʩʬʝʨʠʯʝʩʢʦʡ ʧʦʣʦʩʢʠ; 

  ï ʫʛʦʣ (ʚ ʨʘʜʠʘʥʘʭ); 

 d  ï ʧʨʠʨʘʱʝʥʠʝ ʫʛʣʘ; 

  ï ʛʨʘʚʠʪʘʮʠʦʥʥʘʷ ʧʦʩʪʦʷʥʥʘʷ. 

 

ʆʙʦʟʥʘʯʠʤ: 

 dV ï ʧʨʠʨʘʱʝʥʠʝ ʦʙʲʸʤʘ; 

  ï ʧʣʦʪʥʦʩʪʴ ʤʘʪʝʨʠʘʣʘ; 

 dE ï ʥʘʧʨʷʞʥyʥʦʩʪʴ ʚ ʮʝʥʪʨʝ ʩʬʝʨʳ, ʩʦ ʩʪʦʨʦʥʳ ʧʦʣʦʩʢʠ dS, ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʦʩʠ ʍ. 

 

ʀʟ ʨʠʩʫʥʢʘ ʚʠʜʥʦ: 

 

dL = d ʘ; 

y = a Sin ; 

 

dS = dL 2 y ; dS = 2 a 2 Sin d ; 

dV = dS = dS 1 = 2 a 2 Sin d . 

 

ʀʩʧʦʣʴʟʫʷ ʬʦʨʤʫʣʫ ʦʙʨʘʪʥʳʭ ʢʚʘʜʨʘʪʦʚ (ʬʦʨʤʫʣʫ, 1), ʧʨʠ ʫʩʣʦʚʠʠ, ʯʪʦ m = 1, 

ʤʦʞʥʦ ʟʘʧʠʩʘʪʴ: 
 

dE =
2a

CosdV
; dE = 2 Sin Cos d . 

 

ʀʥʪʝʛʨʠʨʫʷ, ʧʦʣʫʯʠʤ: 

E = 2
2

0

dCosSin ; 
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2

0

dCosSin  = 
2

0

dSinSin  = 
2

2Sin 2

0

/  = 
2

1
; 

 

Eʧʦʣʫʩʬʝʨʳ  = ,                                           (2) 

 

ɻʜʝ ɽʧʦʣʫʩʬʝʨʳ ï ʥʘʧʨʷʞʥyʥʦʩʪʴ ʚ ʮʝʥʪʨʝ ʩʬʝʨʳ, ʩʦ ʩʪʦʨʦʥʳ ʧʦʣʫʩʬʝʨʳ, ʚ 

ʥʘʧʨʘʚʣʝʥʠʠ ʦʩʠ ʍ. 

ʇʨʠʤʝʯʘʪʝʣʴʥʦ ʪʦ, ʯʪʦ ʧʦʣʫʯʝʥʥʦʝ ʚʳʨʘʞʝʥʠʝ ʥʝ ʟʘʚʠʩʠʪ ʦʪ ʨʘʜʠʫʩʘ ʩʬʝʨʳ. 

 

 

2.2.ʆʧʨʝʜʝʣʠʤ ʥʘʧʨʷʞʸʥʥʦʩʪʴ ʥʘ ʚʥʫʪʨʝʥʥʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʩʬʝʨʳ (ʚ ʪʦʯʢʝ m), 

ʩʦ ʩʪʦʨʦʥʳ ʚʩʝʡ ʩʬʝʨʳ, ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʦʩʠ ʍ, ʩʤ. ʨʠʩ.2. 

 

 
 

ɿʜʝʩʴ: ʘ ï ʨʘʜʠʫʩ ʩʬʝʨʳ; 

  ï ʪʦʣʱʠʥʘ ʩʬʝʨʳ; =1, ʧʨʠ ʫʩʣʦʚʠʠ:  ʘ >> 1; 

 dL ï ʰʠʨʠʥʘ ʩʬʝʨʠʯʝʩʢʦʡ ʧʦʣʦʩʢʠ; 

 dS ï ʧʣʦʱʘʜʴ ʩʬʝʨʠʯʝʩʢʦʡ ʧʦʣʦʩʢʠ; 

  ï ʫʛʦʣ, ʠʟʤʝʨʷʝʤʳʡ ʚ ʨʘʜʠʘʥʘʭ; 

  ï ʫʛʦʣ, ʠʟʤʝʨʷʝʤʳʡ ʚ ʨʘʜʠʘʥʘʭ;  = /2;  d =2d ; 

 m ï ʤʘʩʩʘ ʝʜʠʥʠʯʥʦʛʦ ʦʙʲʸʤʘ ʥʘ ʚʥʫʪʨʝʥʥʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʩʬʝʨʳ; ʧʨʠ ʘ>>1 ʝʸ 

ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʪʦʯʝʯʥʦʡ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʤʘʩʩʦʡ ʚʩʝʡ ʩʬʝʨʳ; 

 dV ï ʧʨʠʨʘʱʝʥʠʝ ʦʙʲʸʤʘ; 

 r ï ʨʘʩʩʪʦʷʥʠʝ ʦʪ dS  ʜʦ ʪʦʯʢʠ m. 

 

ʀʟ ʨʠʩʫʥʢʘ ʚʠʜʥʦ, ʯʪʦ: 

 

  dL = d a;            dL = 2a d ; 

    y = a Sin ; y = 2a Sin Cos ; 

  dS = dL 2 y; dS = 8 a 2 Sin Cos ; 

  dV = dS 1; 

 dM = dV ; 

   r = 2a Cos . 

 

ʀʩʧʦʣʴʟʫʷ ʟʘʢʦʥ ʦʙʨʘʪʥʳʭ ʢʚʘʜʨʘʪʦʚ, ʤʦʞʥʦ ʟʘʧʠʩʘʪʴ: 
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 dE =
2r

dCosdM
 ; dE =

22

22

4

8

Cosa

dCosSina
; 

 dE = 2 Sin d ; 

 E = 2
2

0

dSin  = 2 ; 

ɽ ʚʥʫʪ. ʧʦʚ. ʩʬʝʨʳ = 2 .                                         (3) 
 

ʊʦ ʝʩʪʴ ʥʘʧʨʷʞʸʥʥʦʩʪʴ ʚ ʪʦʯʢʝ (m), ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʦʩʠ ʍ, ʩʦʟʜʘʚʘʝʤʘʷ ʚʩʝʡ 

ʚʥʫʪʨʝʥʥʝʡ ʧʦʚʝʨʭʥʦʩʪʴʶ ʩʬʝʨʳ (ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʥʝʙʦʣʴʰʦʛʦ, ʧʨʠʣʝʛʘʶʱʝʛʦ ʢ ʪʦʯʢʝ m, 

ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʛʦ ʫʯʘʩʪʢʘ ʩʬʝʨʳ)  ʚʜʚʦʝ ʙʦʣʴʰʝ, ʯʝʤ ʥʘʧʨʷʞʥyʥʦʩʪʴ ʚ ʮʝʥʪʨʝ ʩʬʝʨʳ. 

 

 

2.3. ʆʧʨʝʜʝʣʠʤ ʥʘʧʨʷʞʸʥʥʦʩʪʴ ʚʙʣʠʟʠ ʚʥʫʪʨʝʥʥʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʩʬʝʨʳ (ʚ ʪʦʯʢʝ 

m) ʩʦ ʩʪʦʨʦʥʳ ʙʣʠʞʘʡʰʝʛʦ ʫʯʘʩʪʢʘ ʩʬʝʨʳ, ʚ ʥʘʧʨʘʚʣʝʥʠʠ (-ʍ), ʩʤ. ʨʠʩ. 3 

 

 
 

ɿʜʝʩʴ  l ï ʨʘʩʩʪʦʷʥʠʝ ʦʪ ʪʦʯʢʠ m ʜʦ ʧʦʚʝʨʭʥʦʩʪʠ ʩʬʝʨʳ. 

ʇʨʠ ʫʩʣʦʚʠʠ, ʯʪʦ ʵʪʦ ʨʘʩʩʪʦʷʥʠʝ ʤʥʦʛʦ ʤʝʥʴʰʝ ʨʘʜʠʫʩʘ ʩʬʝʨʳ (l <<  a), ʙʣʠʞʘʡʰʠʡ 

ʢ ʪʦʯʢʝ m ʫʯʘʩʪʦʢ ʩʬʝʨʳ ʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʢʘʢ ʙʝʩʢʦʥʝʯʥʫʶ ʧʣʦʩʢʦʩʪʴ. 

ʀʟ ʪʦʯʢʠ ʢʘʩʘʥʠʷ ʧʝʨʧʝʥʜʠʢʫʣʷʨʘ l  c ʧʣʦʩʢʦʩʪʴʶ ʧʨʦʚʝʜʸʤ ʢʦʥʮʝʥʪʨʠʯʝʩʢʠʝ 

ʦʢʨʫʞʥʦʩʪʠ, ʩʤ. ʈʠʩ.3, 

ʛʜʝ:      dy ï ʰʠʨʠʥʘ ʢʦʣʴʮʘ; 

           dS ï ʧʣʦʱʘʜʴ ʢʦʣʴʮʘ; 

      r ï ʨʘʩʩʪʦʷʥʠʝ ʦʪ ʪʦʯʢʠ m  ʜʦ ʢʦʣʴʮʘ; 

            ű ï ʫʛʦʣ ʤʝʞʜʫ ʥʦʨʤʘʣʴʶ ʠ ʨʘʜʠʫʩ-ʚʝʢʪʦʨʦʤ ʧʨʦʚʝʜʥyʥʳʤ ʠʟ ʪʦʯʢʠ m ʢ 

ʢʦʣʴʮʫ, ʠʟʤʝʨʷʝʤʳʡ ʚ ʨʘʜʠʘʥʘʭ; 

          dű ï ʧʨʠʨʘʱʝʥʠʝ ʫʛʣʘ ű. 

ʀʟ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʩʦʦʙʨʘʞʝʥʠʡ, ʩʤ. ʨʠʩ.3, ʤʦʞʥʦ ʟʘʧʠʩʘʪʴ: 
 

dS = dy 2 y ; 

 dy = 
Cos

rd
 ;  y = r Sinű; 

 dS = 
Cos

yrd 2
;  dS = 

Cos

Sinrrd 2
; 

 dV = dS = dS;  dM = dV = 
Cos

dSinr 22
. 
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 ʀʟ ʟʘʢʦʥʘ ʦʙʨʘʪʥʳʭ ʢʚʘʜʨʘʪʦʚ, ʤʦʞʥʦ ʟʘʧʠʩʘʪʴ: 
 

 dE=
2r

CosdM
. 

 

ʇʦʜʩʪʘʚʣʷʷ ʚ ʵʪʫ ʬʦʨʤʫʣʫ, ʧʦʣʫʯʝʥʥʦʝ ʨʘʥʝʝ, ʚʳʨʘʞʝʥʠʝ ʜʣʷ  dM  ʠ ʠʥʪʝʛʨʠʨʫʷ ʧʦ 

ʚʩʝʡ ʧʣʦʩʢʦʩʪʠ (ʧʨʠ ʵʪʦʤ, ʟʥʘʯʝʥʠʝ ʫʛʣʘ ű  ʠʟʤʝʥʷʝʪʩʷ ʦʪ  0 ʜʦ
2
) ʧʦʣʫʯʠʤ:  

 

 ɽ=
2

0

2 dSin  = 
2

0

2 dSin  = 2 ; 

 

ɽ = 2 .                                                         (4) 
 

ʊʦ ʝʩʪʴ, ʚʙʣʠʟʠ ʚʥʫʪʨʝʥʥʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʩʬʝʨʳ ʥʘʧʨʷʞʸʥʥʦʩʪʴ ʩʦ ʩʪʦʨʦʥʳ 

ʙʣʠʞʘʡʰʝʛʦ ʫʯʘʩʪʢʘ ʩʬʝʨʳ ʨʘʚʥʘ ʠ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦ ʥʘʧʨʘʚʣʝʥʘ ʥʘʧʨʷʞʸʥʥʦʩʪʠ, ʩʦ 

ʩʪʦʨʦʥʳ ʚʩʝʡ ʩʬʝʨʳ. 

ɼʨʫʛʠʤʠ ʩʣʦʚʘʤʠ, ʩʠʣʳ, ʜʝʡʩʪʚʫʶʱʠʝ ʥʘ ʪʦʯʝʯʥʫʶ ʤʘʩʩʫ m, ʣʝʞʘʱʫʶ ʥʘ 

ʚʥʫʪʨʝʥʥʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʩʬʝʨʳ, ʫʨʘʚʥʦʚʝʰʠʚʘʶʪʩʷ; ʪʘʢʞʝ ʢʘʢ ʫʨʘʚʥʦʚʝʰʠʚʘʶʪʩʷ 

ʩʠʣʳ, ʜʝʡʩʪʚʫʶʱʠʝ ʥʘ ʪʦʯʝʯʥʫʶ ʤʘʩʩʫ m, ʥʘʭʦʜʷʱʫʶʩʷ ʚ ʮʝʥʪʨʝ ʩʬʝʨʳ (ʧʦʩʣʝʜʥʝʝ 

ʦʯʝʚʠʜʥʦ ʪʘʢʞʝ ʠ ʠʟ ʩʦʦʙʨʘʞʝʥʠʡ ʩʠʤʤʝʪʨʠʠ). 

ʆʩʪʘʣʦʩʴ ʚʳʷʩʥʠʪʴ: ʢʘʢʦʚʦ ʩʦʦʪʥʦʰʝʥʠʝ ʩʠʣ ʚ ʧʨʦʠʟʚʦʣʴʥʦʡ ʪʦʯʢʝ ʚʥʫʪʨʠ ʩʬʝʨʳ, 

ʨʘʩʧʦʣʦʞʝʥʥʦʡ ʤʝʞʜʫ ʮʝʥʪʨʦʤ ʠ ʚʥʫʪʨʝʥʥʝʡ ʧʦʚʝʨʭʥʦʩʪʴʶ ʩʬʝʨʳ? 

 

 

2.4. ʆʧʨʝʜʝʣʝʥʠʝ ʥʘʧʨʷʞʸʥʥʦʩʪʝʡ ʚ ʧʨʦʠʟʚʦʣʴʥʦʡ ʪʦʯʢʝ  m  ʚʥʫʪʨʠ ʩʬʝʨʳ (ʚ 

ʥʘʧʨʘʚʣʝʥʠʠ ʦʩʠ ʍ) ʩʦ ʩʪʦʨʦʥʳ ʧʨʘʚʦʡ ʠ ʣʝʚʦʡ (ʙʦʣʴʰʝʡ ʠ ʤʝʥʴʰʝʡ) ʯʘʩʪʝʡ ʩʬʝʨʳ,  

ʩʤ. ʨʠʩ.4. 

 
 

 

ɿʜʝʩʴ:   k ï ʢʦʵʬʬʠʮʠʝʥʪ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʡ ʫʜʘʣʝʥʠʝ ʩʝʢʫʱʝʡ ʧʣʦʩʢʦʩʪʠ (ʫʜʘʣʝʥʠʝ 

ʪʦʯʢʠ m) ʦʪ ʮʝʥʪʨʘ ʩʬʝʨʳ; 

 k = R/ʘ;    ʛʜʝ,  R ï ʫʜʘʣʝʥʠʝ ʦʪ ʮʝʥʪʨʘ ʩʬʝʨʳ;     ʘ ï ʨʘʜʠʫʩ ʩʬʝʨʳ; 
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 r ï ʨʘʩʩʪʦʷʥʠʝ ʦʪ ʩʬʝʨʠʯʝʩʢʦʡ ʧʦʣʦʩʢʠ dS ʜʦ ʪʦʯʢʠ m; 

 r
1
 ï ʨʘʩʩʪʦʷʥʠʝ ʦʪ ʩʬʝʨʠʯʝʩʢʦʡ ʧʦʣʦʩʢʠ dS

1
 ʜʦ ʪʦʯʢʠ m; 

 ű ï ʫʛʦʣ ʤʝʞʜʫ ʦʩʴʶ ʍ ʠ r; 

 ű/  ï ʫʛʦʣ ʤʝʞʜʫ ʦʩʴʶ ʍ ʠ r
1
; 

  ï ʫʛʦʣ ʤʝʞʜʫ ʦʩʴʶ ʍ ʠ ʨʘʜʠʫʩʦʤ, ʧʨʦʚʝʜʸʥʥʳʤ ʢ ʩʬʝʨʠʯʝʩʢʦʡ ʧʦʣʦʩʢʝ dS 

 /ï ʫʛʦʣ ʤʝʞʜʫ ʦʩʴʶ (-ʍ) ʠ ʨʘʜʠʫʩʦʤ - ʢ ʩʬʝʨʠʯʝʩʢʦʡ ʧʦʣʦʩʢʝ dS
1
; 

 max- ʚʝʨʭʥʠʡ ʧʨʝʜʝʣ , ʜʣʷ ʜʘʥʥʦʛʦ R (ʜʣʷ ʟʘʜʘʥʥʦʛʦ ʢ); 

 /

max
- ʚʝʨʭʥʠʡ ʧʨʝʜʝʣ /  , ʜʣʷ ʜʘʥʥʦʛʦ R;        /

max
= - max ; 

 ʫ ï ʦʨʜʠʥʘʪʘ ʚʳʨʝʟʘʥʥʦʡ ʩʬʝʨʠʯʝʩʢʦʡ ʧʦʣʦʩʢʠ dS; 

 /ʫï ʦʨʜʠʥʘʪʘ ʚʳʨʝʟʘʥʥʦʡ ʩʬʝʨʠʯʝʩʢʦʡ ʧʦʣʦʩʢʠ dS
1
; 

 dL; dL
1
 ï ʰʠʨʠʥʘ ʚʳʨʝʟʘʥʥʳʭ ʩʬʝʨʠʯʝʩʢʠʭ ʧʦʣʦʩʦʢ; 

  ï ʪʦʣʱʠʥʘ ʩʬʝʨʳ; ʧʨʠʥʠʤʘʝʤ =1;    ʧʨʠ  ʘ>> 1. 

 

ʀʟ ʨʠʩʫʥʢʘ 4 ʚʠʜʥʦ, ʯʪʦ: 

 dL = d a;   ʛʜʝ  ï ʠʟʤʝʨʷʝʪʩʷ ʚ ʨʘʜʠʘʥʘʭ; 

 ʫ = ʘ Sin ; 

 dS = dL 2 y; dS = 2 a 2 Sin d ; 

 dV = dS = dS 1 = 2 a 2 Sin d ; 

 dM = dV = 2 a 2 Sin d ; dM1 = 2 a 2 Sin / d / ; 

 y 2 = a 2 Sin2 ; 

 r 2 = y 2 + (a Cos +k a) 2  = y 2 +a 2 (Cos +k) 2 ; 

 r 2 = a 2 [Sin 2 + (Cos +k) 2 ];  

 r 2 = a 2 (Sin2  + Cos2  + 2k Cos  + k 2 ); 

 r 2 = a 2 (1+2k Cos  + k 2 ); 

 r 2 = a 2 (2k Cos  + 1+k 2 ); 

 r = a(2k Cos  + 1+k 2 ) 5,0 ; 

 Cos  = 
r

akCosa
; Cos  = 

5,02 )12(

)(

kCoska

kCosa
; 

 

 Cos
5,02 )12( kCosk

kCos
. 

 

ʀʟ ʬʦʨʤʫʣʳ ʦʙʨʘʪʥʳʭ ʢʚʘʜʨʘʪʦʚ ʤʦʞʥʦ ʟʘʧʠʩʘʪʴ ʚʳʨʘʞʝʥʠʝ ʜʠʬʬʝʨʝʥʮʠʘʣʘ 

ʥʘʧʨʷʞʸʥʥʦʩʪʠ ʚ ʪʦʯʢʝ m, ʩʦ ʩʪʦʨʦʥʳ ʙʦʣʴʰʝʡ ʯʘʩʪʠ ʩʬʝʨʳ (ʦʙʦʟʥʘʯʠʤ dE ): 

 dE  = 
2r

CosdM
.  ʇʦʜʩʪʘʚʣʷʷ ʩʶʜʘ ʚʳʨʘʞʝʥʠʷ:  dM;   Cos ;   r 2 , ʧʦʣʫʯʠʤ:  

 dE  =
)12()12(

)(2
225,02

2

kCoskakCosk

kCosdSina
; 

 dE  =
5,12 )12(

)(2

kCosk

dkCosSin
.  ʀʤʝʷ  ʚ ʚʠʜʫ, ʯʪʦ  

dCosdSin , ʧʦʣʫʯʠʤ: 
 

dE = -
5,12)12(

)(2

kCosk

dCoskCos
.                                       (5) 
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ɸʥʘʣʦʛʠʯʥʦ ʚʳʚʦʜʠʪʩʷ ʚʳʨʘʞʝʥʠʝ ʜʠʬʬʝʨʝʥʮʠʘʣʘ ʥʘʧʨʷʞʸʥʥʦʩʪʠ ʚ ʪʦʯʢʝ m, ʩʦ 

ʩʪʦʨʦʥʳ ʤʝʥʴʰʝʡ ʯʘʩʪʠ ʩʬʝʨʳ (ʦʙʦʟʥʘʯʠʤ dE ): 

     dE  =
5,1/2

///

)21(

)(2

Coskk

dkCosSin
; 

dE = - 
5,1/2

//

)21(

)(2

Coskk

dCoskCos
.                                     (6) 

 

ʀʥʪʝʛʨʠʨʫʷ ʚʳʨʘʞʝʥʠʝ (5), ʧʦʣʫʯʠʤ: 

E
max

0

5,12)12(

)(
2

kCosk

dCoskCos
.                              (7) 

 

ɿʘʡʤʤyʩʷ ʚʳʯʠʩʣʝʥʠʝʤ ʠʥʪʝʛʨʘʣʘ:  
max

0

5,12)12(

)(

kCosk

dCoskCos
 .                       (8) 

 

ɼʝʣʘʷ ʧʦʜʩʪʘʥʦʚʢʫ: Cos = u, ʧʦʣʫʯʠʤ: 

-
max

0

5,12)12(

)(

kCosk

dCoskCos
 =  -

max

0

5,12)12(

)(

kuk

duku
.                 (9) 

 

ʆʙʦʟʥʘʯʠʤ: tkuk 212 ;  ʦʪʢʫʜʘ: 
k

kt
u

2

1 2

; dt
k

du
2

1
; 

 

k

kt

k

kkt
k

k

kt
ku

2

1

2

21

2

1 2222

. 

ʇʦʜʩʪʘʚʣʷʷ ʚ (9) ʧʦʣʫʯʠʤ: 
 

 -
max

0

5,12)12(

)(

kuk

duku
= 

dt
t

kt

k

max

0

5,1

2

2

)1(

4

1
= ])1([

4

1 maxmax

0

5,1

2

0

5,12 t

dt
kdt

t

t

k
 = 

-
max

0

5,0
2

5,0

2
/]

5,0
)1(

5,0
[

4

1 t
k

t

k
=-

max

05,0

2
5,0

2
/]

1
[

2

1

t

k
t

k
. 

 

 ɼʝʣʘʷ ʦʙʨʘʪʥʫʶ ʧʦʜʩʪʘʥʦʚʢʫ: 212 kukt ;    Cosu , ʧʦʣʫʯʠʤ: 

 

-
max

05,0

2
5,0

2
/]

1
[

2

1

t

k
t

k
 = 

-
max

05,02

2
5,02

2
/]

)12(

1
)12[(

2

1

kCosk

k
kCosk

k
. 

 

ʇʦʜʩʪʘʚʣʷʷ ʧʨʝʜʝʣʳ ʠʥʪʝʛʨʠʨʦʚʘʥʠʷ, ʧʦʣʫʯʠʤ: 

 

- ]}
1

1
1[]

)12(

1
)12{[(

2

1 2

5,02

max

2
5,02

max2 k

k
k

kCosk

k
kCosk

k
.      (10) 



ɽʀɺ ʇʘʚʣʘ ɺʪʦʨʦʛʦ ʞʫʨʥʘʣ çʈʫʩʩʢʘʷ ʄʳʩʣʴè, 2011, ˉ 1-12, ʩʪʨ. 135 

 

ʀʟ ʯʝʨʪʝʞʘ (ʩʤ. ʨʠʩ.4) ʤʦʞʥʦ ʟʘʧʠʩʘʪʴ: 

 k
a

R
Cos max

 (ʟʥʘʢ ʤʠʥʫʩ ʚʟʷʪ ʩʚʷʟʠ ʩ ʪʝʤ, ʯʪʦ ʫʛʦʣmaxʥʘʭʦʜʠʪʩʷ ʚʦ ʚʪʦʨʦʤ 

ʢʚʘʜʨʘʪʝ ʦʪ ʥʘʯʘʣʘ ʦʪʩʯʸʪʘ). 

ʇʦʜʩʪʘʚʣʷʷ ʟʥʘʯʝʥʠʝ maxCos  ʚ (10), ʧʦʣʫʯʠʤ: 

]}
1

1
1[]

)1)(2(

1
)1)(2{[(

2

1 2

5,02

2
5,02

2 k

k
k

kkk

k
kkk

k
= 

 

])1(1[
1

]2
)12(

112
[

2

1 5,02

25,022

222

2
k

kkk

kkk

k
. ʊʦ ʝʩʪʴ ʠʥʪʝʛʨʘʣ (8) ʨʘʚʝʥ: 

max

0

5,12)12(

)(

kCosk

dCoskCos
 = ])1(1[

1 5,02

2
k

k
. ʇʦʜʩʪʘʚʣʷʷ ʟʥʘʯʝʥʠʝ ʠʥʪʝʛʨʘʣʘ ʚ 

ʚʳʨʘʞʝʥʠʝ (7), ʧʦʣʫʯʠʤ ʚʳʨʘʞʝʥʠʝ ʥʘʧʨʷʞʸʥʥʦʩʪʠ ʚ ʪʦʯʢʝ m, ʜʝʡʩʪʚʫʶʱʝʡ ʚ 

ʥʘʧʨʘʚʣʝʥʠʠ ʦʩʠ ʍ, ʩʦ ʩʪʦʨʦʥʳ ʙʦʣʴʰʝʡ ʯʘʩʪʠ ʩʬʝʨʳ: 

 

])1(1[
1

2 5,02

2
k

k
E .                         (11) 

 

ʀʥʪʝʛʨʠʨʫʷ ʦʙʝ ʯʘʩʪʠ ʚʳʨʘʞʝʥʠʷ (6) ï ʚʳʨʘʞʝʥʠʷ ʜʠʬʬʝʨʝʥʮʠʘʣʘ ʥʘʧʨʷʞʸʥʥʦʩʪʠ, 

ʜʝʡʩʪʚʫʶʱʝʡ ʩʦ ʩʪʦʨʦʥʳ ʤʝʥʴʰʝʡ ʯʘʩʪʠ ʩʬʝʨʳ ï ʠ ʚʳʥʦʩʷ ʟʘ ʟʥʘʢ ʠʥʪʝʛʨʘʣʘ ʧʦʩʪʦʷʥʥʳʝ 

ʤʥʦʞʠʪʝʣʠ, ʧʦʣʫʯʠʤ: 

E  =

/
max

/

/ 0

5,12/

//

)21(

)(
2

kCosk

dCosCosk
.                       (12) 

ɿʘʡʤʸʤʩʷ ʨʝʰʝʥʠʝʤ ʠʥʪʝʛʨʘʣʘ: 
/
max

/

/ 0

5,12/

//

)21(

)(

kCosk

dCosCosk
. 

ɼʝʣʘʷ ʧʦʜʩʪʘʥʦʚʢʠ: Cos u/ ; 1-2kĬCos tk2/ .  

ʆʪʢʫʜʘ:
k

tk
u

k

dt
dukdudtdudCostkuk

2

1
;

2
;2;;21

2
/2 .  

ʇʦʣʫʯʠʤ: 

/
max

/

/ 0

5,12/

//

)21(

)(

kCosk

dCosCosk
= - 

/
max

/

/ 0

5,1

2

2

)
2

1
(

kt

dt
k

tk
k

= 

max//

/ 0

5,12

22

4

)21(

tk

dtktk
 =

/
max

0

5,1

2

2

)1(

4

1

t

dttk

k
= 

 

])1[(
4

1
/
maxmax

/

0

5,1

0

5,1

2

2 t

tdt

t

dt
k

k
=

/
max

0

5,0
2

2
/]

5,0
)1[(

4

1 t
k

k
=

/
max

0

5,0

5,0

2

2
/]

)1(
[

2

1
t

t

k

k
=

/
max

05,0

2

2
/]

1
[

2

1

t

tk

k
. ɼʝʣʘʝʤ ʦʙʨʘʪʥʫʶ ʧʦʜʩʪʘʥʦʚʢʫ: t=1-2k 2/ kCos , ʧʦʣʫʯʠʤ: 

/
max

05,02/

2/2

2
/]

)21(

211
[

2

1

kCosk

kCoskk

k
= 

/
max

05,02/

/

2
/]

)21(

1
[

1

kCosk

Cosk

k .
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 ʇʦʜʩʪʘʚʣʷʷ ʧʨʝʜʝʣʳ ʠʥʪʝʛʨʠʨʦʚʘʥʠʷ, ʠ ʫʯʠʪʳʚʘʷ, ʯʪʦ kCos /

max
, ʧʦʣʫʯʠʤ: 

  

])1(1[
1

]
)1(

1
1[

1

}
)1(

1

])1[(

1
{

1
]

)21(

1

)21(

1
[

1

5,02

25,02

2

2

5,02

2

5,0225,025,02

2

2

k
kk

k

k

k

k

k

k

kkk

k

kk

k

k
 

 ʇʦʜʩʪʘʚʣʷʷ ʧʦʣʫʯʝʥʥʦʝ ʟʥʘʯʝʥʠʝ ʠʥʪʝʛʨʘʣʘ ʚ (12) ʧʦʣʫʯʠʤ ʚʳʨʘʞʝʥʠʝ 

ʥʘʧʨʷʞʸʥʥʦʩʪʠ ʚ ʪʦʯʢʝ m, ʜʝʡʩʪʚʫʶʱʝʡ ʩʦ ʩʪʦʨʦʥʳ ʤʝʥʴʰʝʡ ʯʘʩʪʠ ʩʬʝʨʳ, ʚ ʥʘʧʨʘʚʣʝʥʠʠ 

(ïʍ): 

])1(1[
1

2 5,02

2
k

k
E                               (13) 

ʉʨʘʚʥʠʚʘʷ ʚʳʨʘʞʝʥʠʷ (11) ʠ (13) ʚʠʜʥʦ, ʯʪʦ ʥʘʧʨʷʞʸʥʥʦʩʪʠ, ʜʝʡʩʪʚʫʶʱʠʝ ʚ ʪʦʯʢʝ 

m, ʩʦ ʩʪʦʨʦʥʳ ʙʦʣʴʰʝʡ ʠ ʤʝʥʴʰʝʡ ʯʘʩʪʝʡ ʩʬʝʨʳ, ʨʘʚʥʳ ʧʦ ʚʝʣʠʯʠʥʝ ʠ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦ 

ʥʘʧʨʘʚʣʝʥʳ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʨʝʟʫʣʴʪʠʨʫʶʱʘʷ ʩʠʣʘ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʧʨʠʪʷʞʝʥʠʷ ʩʬʝʨʳ 

ʚ ʪʦʯʢʝ m, ʥʘʭʦʜʷʱʝʡʩʷ ʚʥʫʪʨʠ ʩʬʝʨʳ, ʨʘʚʥʘ ʥʫʣʶ. 

 

ʌʦʨʤʫʣʳ (11) ʠ (13) ʥʝ ʦʧʨʝʜʝʣʝʥʳ ʧʨʠ k=0 (ʚ ʮʝʥʪʨʝ ʩʬʝʨʳ). 

ʅʦ ʥʘʧʨʷʞʸʥʥʦʩʪʴ ʚ ʮʝʥʪʨʝ ʩʬʝʨʳ (ʧʨʠ k=0) ʤʳ ʫʞʝ ʦʧʨʝʜʝʣʠʣʠ ʨʘʥʝʝ, ʦʥʘ ʨʘʚʥʘ: 

 ʠʣʠ, ʯʪʦ ʪʦ ʞʝ ʩʘʤʦʝ: 5,02 . 

ʅʘʧʨʷʞʸʥʥʦʩʪʴ ʥʘ ʚʥʫʪʨʝʥʥʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʩʬʝʨʳ (ʧʨʠ k=1) ʤʳ ʪʘʢʞʝ ʦʧʨʝʜʝʣʠʣʠ 

ʨʘʥʝʝ ʠ ʧʦʣʫʯʠʣʠ: 2 .  

ɽʩʣʠ ʤʳ ʚʦʩʧʦʣʴʟʫʝʤʩʷ ʬʦʨʤʫʣʘʤʠ (11) ʠ (13), ʧʦʜʩʪʘʚʠʚ ʚ ʥʠʭ k=1, ʤʳ ʪʘʢʞʝ 

ʧʦʣʫʯʠʤ ʚʝʣʠʯʠʥʫ: 2 . 

ɺʦʩʧʦʣʴʟʦʚʘʚʰʠʩʴ ʬʦʨʤʫʣʘʤʠ (11) ʠ (13) ʦʧʨʝʜʝʣʠʤ ʚʝʣʠʯʠʥʳ ʥʘʧʨʷʞʸʥʥʦʩʪʝʡ ʜʣʷ 

ʥʝʩʢʦʣʴʢʠʭ ʧʨʦʤʝʞʫʪʦʯʥʳʭ ʪʦʯʝʢ, ʣʝʞʘʱʠʭ ʥʘ ʛʣʘʚʥʦʡ ʦʩʠ, ʤʝʞʜʫ ʮʝʥʪʨʦʤ ʠ 

ʚʥʫʪʨʝʥʥʝʡ ʧʦʚʝʨʭʥʦʩʪʴʶ ʩʬʝʨʳ. 
 

ɼʣʷ k=0,1 ʧʦʣʫʯʠʤ:  2 0,501. 

ɼʣʷ k=0,2 ï 2 0,505. 

ɼʣʷ k=0,3 ï 2 0,512. 

ɼʣʷ k=0,4 ï 2 0,522. 

ɼʣʷ k=0,5 ï 536,02 . 

ɼʣʷ k=0,9 ï 2 0,696. 

ɼʣʷ k=0,95 ï 2 0,762. 

ɼʣʷ k=0,98 ï 2 0,834. 

ɼʣʷ k=0.99 ï 2 0,876. 

ɼʣʷ k=0,995 ï 2 0,909. 

ɼʣʷ k=0,999 ï 2 0,979. 
 

ʀʟ ʵʪʦʡ ʪʘʙʣʠʮʳ ʚʠʜʥʦ, ʯʪʦ ʚʝʣʠʯʠʥʘ ʥʘʧʨʷʞʸʥʥʦʩʪʠ (ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʭ 

ʥʘʧʨʘʚʣʝʥʠʡ) ʧʨʠ ʫʜʘʣʝʥʠʠ ʦʪ ʮʝʥʪʨʘ ʠʟʤʝʥʷʝʪʩʷ ʩʣʘʙʦ ʠ ʨʝʟʢʦ ʚʦʟʨʘʩʪʘʝʪ ʧʨʠ 

ʧʨʠʙʣʠʞʝʥʠʠ ʢ ʧʦʚʝʨʭʥʦʩʪʠ ʩʬʝʨʳ. ʈʝʟʫʣʴʪʠʨʫʶʱʘʷ ʚʝʣʠʯʠʥʘ ʥʘʧʨʷʞʸʥʥʦʩʪʠ, ʧʨʠ 

ʵʪʦʤ, ʚʩʝʛʜʘ ʦʩʪʘʸʪʩʷ ʨʘʚʥʦʡ ʥʫʣʶ. ʅʦ, ʥʝʩʦʤʥʝʥʥʦ, ʯʪʦ ʧʣʦʪʥʦʩʪʴ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ 

ʧʦʣʷ ʚʥʫʪʨʠ ʩʬʝʨʳ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʧʨʠ ʧʨʠʙʣʠʞʝʥʠʠ ʢ ʧʦʚʝʨʭʥʦʩʪʠ.  

 

ʅʴʶʪʦʥ ʪʘʢʞʝ ʧʨʠʰʸʣ ʢ ʚʳʚʦʜʫ, ʯʪʦ ʨʝʟʫʣʴʪʠʨʫʶʱʘʷ ʥʘʧʨʷʞʸʥʥʦʩʪʴ ʚ ʣʶʙʦʡ ʪʦʯʢʝ 

ʚʥʫʪʨʠ ʩʬʝʨʳ ʨʘʚʥʘ ʥʫʣʶ. ʇʨʠʯʸʤ, ʜʦʢʘʟʘʪʝʣʴʩʪʚʦ ʅʴʶʪʦʥʘ ʙʦʣʝʝ ʧʨʦʩʪʦʝ ʠ 

ʣʘʢʦʥʠʯʥʦʝ, ʩʤ. ʨʠʩ.5. 
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ʆʥ ʨʘʩʩʤʦʪʨʝʣ ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʝ ʫʯʘʩʪʢʠ ʩʬʝʨʳ, ʚʳʨʝʟʘʥʥʳʝ ʧʨʷʤʳʤʠ ʣʠʥʠʷʤʠ, 

ʧʨʦʚʝʜʸʥʥʳʤʠ ʯʝʨʝʟ ʪʦʯʢʫ m, ʠ ʦʪʤʝʪʠʣ, ʯʪʦ ʧʣʦʱʘʜʢʠ ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʭ ʫʯʘʩʪʢʦʚ 

ʩʬʝʨʳ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʳ ʢʚʘʜʨʘʪʫ ʨʘʩʩʪʦʷʥʠʷ ʜʦ ʪʦʯʢʠ m (ʜʦ ʧʨʦʙʥʦʛʦ ʪʝʣʘ) ʠ, 

ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʥʘʧʨʷʞʸʥʥʦʩʪʠ, ʩʦʟʜʘʚʘʝʤʳʝ ʵʪʠʤʠ ʫʯʘʩʪʢʘʤʠ, ʜʦʣʞʥʳ ʙʳʪʴ ʨʘʚʥʳ ʠ 

ʧʨʦʪʠʚʦʧʦʣʦʞʥʦ ʥʘʧʨʘʚʣʝʥʳ. ɸ, ʧʦʩʢʦʣʴʢʫ, ʚʩʶ ʩʬʝʨʫ ʪʘʢʠʤ ʞʝ ʦʙʨʘʟʦʤ ʤʦʞʥʦ 

ʨʘʟʜʝʣʠʪʴ ʥʘ ʧʦʧʘʨʥʦ ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʝ ʫʯʘʩʪʢʠ, ʦʥ ʩʜʝʣʘʣ ʚʳʚʦʜ ʦ ʪʦʤ, ʯʪʦ 

ʨʝʟʫʣʴʪʠʨʫʶʱʘʷ ʥʘʧʨʷʞʸʥʥʦʩʪʴ ʚ ʣʶʙʦʡ ʪʦʯʢʝ ʚʥʫʪʨʠ ʩʬʝʨʳ ʚʩʝʛʜʘ ʨʘʚʥʘ ʥʫʣʶ. 

 

ʇʨʠʚʝʜʥyʥʳʝ ʚʳʰʝ ʙʦʣʝʝ ʧʦʜʨʦʙʥʳʝ ʚʳʢʣʘʜʢʠ ʧʦʜʪʚʝʨʞʜʘʶʪ ʵʪʦʪ ʚʳʚʦʜ 

ʅʴʶʪʦʥʘ, ʥʦ ʚ ʪʦ ʞʝ ʚʨʝʤʷ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʅʴʶʪʦʥ ʫʧʫʩʪʠʣ ʢʦʝ ʢʘʢʠʝ ʧʦʜʨʦʙʥʦʩʪʠ, 

ʘ ʠʤʝʥʥʦ: ʦʥ ʥʝ ʠʩʩʣʝʜʦʚʘʣ ʭʘʨʘʢʪʝʨ ʠʟʤʝʥʝʥʠʷ ʥʘʧʨʷʞʸʥʥʦʩʪʝʡ ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʭ 

ʯʘʩʪʝʡ ʩʬʝʨʳ, ʧʨʠ ʧʝʨʝʤʝʱʝʥʠʠ ʪʦʯʢʠ m ʦʪ ʮʝʥʪʨʘ ʢ ʚʥʫʪʨʝʥʥʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʩʬʝʨʳ. 

 

 

2.5. ʆʧʨʝʜʝʣʝʥʠʝ ʥʘʧʨʷʞʸʥʥʦʩʪʠ ʚ ʪʦʯʢʝ m, ʨʘʩʧʦʣʦʞʝʥʥʦʡ ʚʥʝ ʩʬʝʨʳ, ʉʤ. 

ʨʠʩ.6 

 
 

ʀʟ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʩʦʦʙʨʘʞʝʥʠʡ (ʩʤ. ʈʠʩ.6) ʤʦʞʥʦ ʟʘʧʠʩʘʪʴ: 

Sinay ; ʛʜʝ ʘ ï ʨʘʜʠʫʩ ʩʬʝʨʳ; 

a

R
k ;  R= ;ak  

adL d ; 

ydLdS 2 ; 

dSdSdV ; 
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dVdM , ʧʦʜʩʪʘʚʣʷʷ ʚʳʨʘʞʝʥʠʷ: dV; dS; dL; y,  ʧʦʣʫʯʠʤ: 

dSinadM 22 . 

 ʀʟ ʯʝʨʪʝʞʘ (ʨʠʩ.6) ʪʘʢʞʝ ʤʦʞʥʦ ʟʘʧʠʩʘʪʴ: 

   222 )( yCosaRr ; 

   2222 )( SinaCosaakr ; 

   )2( 22222 SinCosCoskkar ; 

   )21( 222 Coskkar ; 

   5,02 )21( Coskkar ; 

   
5,02 )21(

)(

Coskka

Coska

r

Cosaak

r

CosaR
Cos ; 

   
5,02 )21( Coskk

Cosk
Cos . 

 ʇʦʣʴʟʫʷʩʴ ʬʦʨʤʫʣʦʡ ʦʙʨʘʪʥʳʭ ʢʚʘʜʨʘʪʦʚ, ʟʘʧʠʰʝʤ ʚʳʨʘʞʝʥʠʝ ʜʠʬʬʝʨʝʥʮʠʘʣʘ 

ʥʘʧʨʷʞʸʥʥʦʩʪʠ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʧʦʣʷ ʩʬʝʨʳ ʚ ʪʦʯʢʝ m: 

   
2r

CosdM
dEʩʬ ; ʧʦʜʩʪʘʚʣʷʷ ʚʳʨʘʞʝʥʠʷ: dM; Cos ; r, 

ʧʦʣʫʯʠʤ: 

   
5,122

2

)21(

)(2

Coskka

dSinCoska
dEʩʬ . 

 ʀʥʪʝʛʨʠʨʫʷ ʦʙʝ ʯʘʩʪʠ ʫʨʘʚʥʝʥʠʷ, ʧʦʣʫʯʠʤ: 

0

5,12 )21(

)(
2

Coskk

dCosCosk
Eʩʬ .                                 (14) 

 ʇʦʜʦʙʥʳʡ ʠʥʪʝʛʨʘʣ, ʧʨʘʚʜʘ, ʩ ʜʨʫʛʠʤʠ ʧʨʝʜʝʣʘʤʠ ʠʥʪʝʛʨʠʨʦʚʘʥʠʷ (ʩʤ. ʠʥʪʝʛʨʘʣ 

ˉ8), ï ʥʘʤʠ ʫʞʝ ʚʟʷʪ ʨʘʥʝʝ. ʇʦʵʪʦʤʫ ʩʨʘʟʫ ʤʦʞʥʦ ʟʘʧʠʩʘʪʴ: 

0

5,12 )21(

)(

Coskk

dCosCosk
=    

05,02

2
5,02

2
/]

)21(

1
)21[(

2

1

Coskk

k
Coskk

k
. 

ʇʦʜʩʪʘʚʣʷʷ ʧʨʝʜʝʣʳ ʠʥʪʝʛʨʠʨʦʚʘʥʠʷ, ʧʦʣʫʯʠʤ: 

0

5,12 )21(

)(

Coskk

dCosCosk
=

2

2

k
. 

ʇʦʜʩʪʘʚʣʷʷ ʟʥʘʯʝʥʠʝ ʠʥʪʝʛʨʘʣʘ ʚ (14), ʧʦʣʫʯʠʤ: 
 

2

1
4

k
Eʩʬ .                                             (15) 

 

ʉʣʝʜʫʝʪ ʟʘʤʝʪʠʪʴ, ʯʪʦ ʦʢʨʫʞʥʦʩʪʴ /NN , ʦʙʨʘʟʦʚʘʥʥʘʷ ʢʘʩʘʪʝʣʴʥʳʤʠ ʢ ʩʬʝʨʝ, 

ʧʨʦʚʝʜʸʥʥʳʤʠ ʠʟ ʪʦʯʢʠ m, ʨʘʟʜʝʣʷʝʪ ʩʬʝʨʫ ʥʘ ʜʚʝ ʥʝʨʘʚʥʳʝ ʯʘʩʪʠ, ʢʘʞʜʘʷ ʠʟ ʢʦʪʦʨʳʭ 

ʩʦʟʜʘʸʪ ʚ ʪʦʯʢʝ m ʥʘʧʨʷʞʸʥʥʦʩʪʴ ʨʘʚʥʫʶ ʧʦʣʦʚʠʥʝ ʚʝʣʠʯʠʥʳ ʥʘʧʨʷʞʸʥʥʦʩʪʠ ʚʩʝʡ ʩʬʝʨʳ. 

ɺ ʵʪʦʤ ʤʦʞʥʦ ʫʙʝʜʠʪʴʩʷ, ʚʟʷʚ ʠʥʪʝʛʨʘʣʳ ʨʘʟʜʝʣʴʥʦ ʜʣʷ ʢʘʞʜʦʡ ʠʟ ʯʘʩʪʝʡ ʩʬʝʨʳ. 

ʇʨʠʯʸʤ, ʤʝʥʴʰʘʷ (ʣʝʚʘʷ) ʯʘʩʪʴ ʩʬʝʨʳ ï ʩʦʟʜʘʸʪ ʥʘʧʨʷʞʸʥʥʦʩʪʴ ʟʘ ʩʯʸʪ ʛʨʘʚʠʪʘʮʠʠ-

ʦʥʥʦʛʦ ʠʟʣʫʯʝʥʠʷ ʚʥʝʰʥʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʩʬʝʨʳ; ʧʨʘʚʘʷ ʞʝ ʯʘʩʪʴ ʩʬʝʨʳ ï ʩʦʟʜʘʸʪ ʥʘʧʨʷ-

ʞʸʥʥʦʩʪʴ ʟʘ ʩʯʸʪ ʠʟʣʫʯʝʥʠʷ ʚʥʫʪʨʝʥʥʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʩʬʝʨʳ. 
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ʇʨʠ k=1 (R = a, ʪʦʯʢʘ m ʣʝʞʠʪ ʥʘ ʚʥʝʰʥʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʩʬʝʨʳ), ʧʦʣʫʯʠʤ:

4ʩʬE ; ʇʨʠ ʵʪʦʤ ʧʦʣʦʚʠʥʘ ʵʪʦʡ ʚʝʣʠʯʠʥʳ (2 ), ï ʩʦʟʜʘʸʪʩʷ ʠʟʣʫʯʝʥʠʝʤ 

ʚʩʝʡ ʚʥʫʪʨʝʥʥʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʩʬʝʨʳ, ʘ ʜʨʫʛʘʷ ʧʦʣʦʚʠʥʘ ʩʦʟʜʘʸʪʩʷ ʚʥʝʰʥʠʤ ʠʟʣʫʯʝʥʠʝʤ 

ʙʣʠʞʘʡʰʝʛʦ (ʦʯʝʥʴ ʤʘʣʦʛʦ) ʫʯʘʩʪʢʘ ʩʬʝʨʳ.  

ʈʝʟʫʣʴʪʠʨʫʶʱʘʷ ʚʝʣʠʯʠʥʘ ʥʘʧʨʷʞʸʥʥʦʩʪʠ ʥʘ ʚʥʝʰʥʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʩʬʝʨʳ ʚʜʚʦʝ 

ʙʦʣʴʰʝ, ʯʝʤ ʦʜʥʦʩʪʦʨʦʥʥʷʷ ʚʝʣʠʯʠʥʘ ʥʘʧʨʷʞʸʥʥʦʩʪʠ ʥʘ ʚʥʫʪʨʝʥʥʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʩʬʝʨʳ. 

ɽʩʣʠ ʚ ʬʦʨʤʫʣʫ (15) ʧʦʜʩʪʘʚʠʤ ʚʤʝʩʪʦ k ʝʛʦ ʚʳʨʘʞʝʥʠʝ: 
a

R
k , ʧʦʣʫʯʠʤ: 

 
2

24

R

a
Eʩʬ .  ʅʦ: 24 a  ï ʵʪʦ ʤʘʩʩʘ ʩʬʝʨʳ (ʩʬʄ ), ʧʨʠ ʫʩʣʦʚʠʠ, 

ʯʪʦ ʘ;1 .  ʇʦʜʩʪʘʚʣʷʷ ʦʙʦʟʥʘʯʝʥʠʝ ʤʘʩʩʳ, ʦʢʦʥʯʘʪʝʣʴʥʦ ʧʦʣʫʯʠʤ: 

2R

M
E

ʩʬ

ʩʬ
.                                                     (16) 

ʇʦʩʢʦʣʴʢʫ ʚʩʝʛʜʘ ʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ, ʯʪʦ ʰʘʨ ʩʦʩʪʦʠʪ ʠʟ ʤʥʦʞʝʩʪʚʘ ʪʦʥʢʠʭ ʩʬʝʨ, 

ʪʦ, ʩʫʤʤʠʨʫʷ ʥʘʧʨʷʞʸʥʥʦʩʪʠ ʩʬʝʨ, ʤʦʞʥʦ ʟʘʧʠʩʘʪʴ: 
 

2R

ʄ
ɽ

ʰʘʨʘ

ʰʘʨʘ .                                                  (17) 

 

ɽʩʣʠ ʚ ʵʪʫ ʬʦʨʤʫʣʫ, ʚʤʝʩʪʦ ʝʜʠʥʠʯʥʦʡ ʤʘʩʩʳ ʧʦʜʩʪʘʚʠʪʴ ʢʘʢʫʶ ʣʠʙʦ ʤʘʩʩʫ çmè , ʪʦ 

ʤʳ ʧʦʣʫʯʠʤ ʬʦʨʤʫʣʫ (1) ï ʟʘʢʦʥ ʚʩʝʤʠʨʥʦʛʦ ʪʷʛʦʪʝʥʠʷ:  
 

2R

mM
F . 

 

ɺʳʰʝʧʨʠʚʝʜʥyʥʳʝ ʚʳʢʣʘʜʢʠ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʝʩʣʠ ʩʠʣʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʪʦʯʝʯʥʳʭ 

ʤʘʩʩ ʧʦʜʯʠʥʷʝʪʩʷ ʬʦʨʤʫʣʝ (1), ʪʦ ʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʙʦʣʴʰʦʡ ʛʨʘʚʠʪʠʨʫʶʱʝʡ ʤʘʩʩʳ ʄ  

ʩ ʥʠʯʪʦʞʥʦ ʤʘʣʦʡ ʤʘʩʩʦʡ m, ʪʘʢʞʝ ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʧʦ ʬʦʨʤʫʣʝ (1) ï ʪʦ ʝʩʪʴ, 

ʦʩʥʦʚʥʘʷ ʪʝʦʨʝʤʘ ʥʝʙʝʩʥʦʡ ʤʝʭʘʥʠʢʠ ʜʦʢʘʟʘʥʘ.  

ʅʦ ʥʝʦʙʭʦʜʠʤʦ ʧʦʜʨʦʙʥʝʡ ʨʘʩʩʤʦʪʨʝʪʴ ʫʩʣʦʚʠʷ, ʧʨʠʥʷʪʳʝ ʠ ʠʩʧʦʣʴʟʦʚʘʥʥʳʝ ʧʦ 

ʫʤʦʣʯʘʥʠʶ ʧʨʠ ʜʦʢʘʟʘʪʝʣʴʩʪʚʝ ʪʝʦʨʝʤʳ. ʇʦ ʫʤʦʣʯʘʥʠʶ ʙʳʣʦ ʧʨʠʥʷʪʦ ʫʩʣʦʚʠʝ ʦ 

ʥʝʟʘʚʠʩʠʤʦʩʪʠ ʜʝʡʩʪʚʠʷ ʛʨʘʚʠʪʘʮʠʦʥʥʳʭ ʧʦʣʝʡ ʪʦʯʝʯʥʳʭ ʤʘʩʩ, ʠʟ ʢʦʪʦʨʳʭ ʩʦʩʪʦʷʣ ʰʘʨ ʠ 

ʚʳʨʝʟʘʥʥʳʝ ʠʟ ʥʝʛʦ ʩʬʝʨʳ. ʊʦ ʝʩʪʴ, ʚʩʝ ʵʪʠ ʪʦʯʝʯʥʳʝ ʤʘʩʩʳ, ʢʘʢ ʙʳ, ʥʝ ʟʘʚʠʩʠʤʦ ʜʨʫʛ ʦʪ 

ʜʨʫʛʘ, ʠʟʣʫʯʘʣʠ ʨʘʚʥʦʤʝʨʥʦ ʚʦ ʚʩʝ ʩʪʦʨʦʥʳ ʛʨʘʚʠʪʘʮʠʦʥʥʳʝ ʚʦʣʥʳ; ʚʦʣʥʳ ʦʪ ʤʥʦʞʝʩʪʚʘ 

ʪʦʯʝʯʥʳʭ ʤʘʩʩ ʜʦʭʦʜʠʣʠ ʜʦ ʧʨʦʙʥʦʛʦ ʪʝʣʘ ʠ ʚʟʘʠʤʦʜʝʡʩʪʚʦʚʘʣʠ ʩ ʝʛʦ ʛʨʘʚʠʪʘʮʠʦʥʥʳʤ 

ʧʦʣʝʤ, ʥʝ ʠʩʢʘʞʘʷ ʧʦʩʣʝʜʥʝʛʦ, ʯʪʦ, ʢʦʥʝʯʥʦ, ʚʝʩʴʤʘ ʩʦʤʥʠʪʝʣʴʥʦ. ʉ ʵʪʠʤʠ ʩʦʤʥʝʥʠʷʤʠ 

ʤʳ ʧʦʧʳʪʘʝʤʩʷ ʨʘʟʦʙʨʘʪʴʩʷ ʧʦʟʞʝ.  

ʏʪʦ ʞʝ ʢʘʩʘʝʪʩʷ ʧʝʨʚʦʛʦ ʫʩʣʦʚʠʷ, ʪʦ ʝʩʪʴ ʚʳʧʦʣʥʠʤʦʩʪʠ ʬʦʨʤʫʣʳ (1) ʜʣʷ 

ʪʦʯʝʯʥʳʭ ʤʘʩʩ, ï ʪʦ ʵʪʦ ʫʩʣʦʚʠʝ ʤʘʪʝʤʘʪʠʯʝʩʢʠ ʜʦʢʘʟʘʪʴ ʥʝʚʦʟʤʦʞʥʦ.  

ʉʧʨʘʚʝʜʣʠʚʦʩʪʴ ʬʦʨʤʫʣʳ (1) ʜʣʷ ʪʦʯʝʯʥʳʭ ʤʘʩʩ ʤʦʞʝʪ ʜʦʢʘʟʘʪʴ ʪʦʣʴʢʦ 

ʵʢʩʧʝʨʠʤʝʥʪ.  

ɺʦ ʚʨʝʤʝʥʘ ʅʴʶʪʦʥʘ ʪʘʢʦʡ ʵʢʩʧʝʨʠʤʝʥʪ ʧʨʦʚʝʜʸʥ ʥʝ ʙʳʣ ʠ ʧʦʵʪʦʤʫ, ʧʦ ʧʨʦʠʩʭʦʞ-

ʜʝʥʠʶ, çɿʘʢʦʥ ʚʩʝʤʠʨʥʦʛʦ ʪʷʛʦʪʝʥʠʷè ʅʴʶʪʦʥʘ ï ʥʝ ʙʦʣʝʝ ʯʝʤ ʛʠʧʦʪʝʟʘ.  

ʇʝʨʚʳʝ ʵʢʩʧʝʨʠʤʝʥʪʳ, ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ ʩʠʣʳ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ 

ʤʘʩʩ, ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʂʘʚʝʥʜʠʰʝʤ. ɺ ʭʦʜʝ ʵʪʠʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʙʳʣʘ ʦʧʨʝʜʝʣʝʥʘ 

ʚʝʣʠʯʠʥʘ ʛʨʘʚʠʪʘʮʠʦʥʥʦʡ ʧʦʩʪʦʷʥʥʦʡ (), ʯʪʦ ʧʦʟʚʦʣʠʣʦ ʦʧʨʝʜʝʣʠʪʴ ʤʘʩʩʫ ɿʝʤʣʠ, ʘ 

ʟʘʪʝʤ ʠ ʤʘʩʩʫ ʉʦʣʥʮʘ ʠ ʤʘʩʩʳ ʧʣʘʥʝʪ ʉʦʣʥʝʯʥʦʡ ʩʠʩʪʝʤʳ. ʉʯʠʪʘʝʪʩʷ, ʯʪʦ ʵʪʠ ʠ ʠʤ 

ʧʦʜʦʙʥʳʝ ʵʢʩʧʝʨʠʤʝʥʪʳ, ʥʘʜʸʞʥʦ ʧʦʜʪʚʝʨʜʠʣʠ çɿʘʢʦʥ ʚʩʝʤʠʨʥʦʛʦ ʪʷʛʦʪʝʥʠʷè ʅʴʶʪʦʥʘ. 

ʄʳ, ʚ ʜʘʣʴʥʝʡʰʝʤ, ʧʦʟʚʦʣʠʤ ʩʝʙʝ ʚ ʵʪʦʤ ʫʩʦʤʥʠʪʴʩʷ, ʘ ʧʦʢʘ: ʧʨʦʜʦʣʞʠʤ ʨʘʩʩʤʘʪʨʠʚʘʪʴ 

ʤʘʪʝʤʘʪʠʯʝʩʢʫʶ ʤʦʜʝʣʴ ʙʦʣʴʰʦʡ ʛʨʘʚʠʪʠʨʫʶʱʝʡ ʤʘʩʩʳ (ʰʘʨʘ), ʩʦʩʪʦʷʱʝʡ ʠʟ ʪʦʯʝʯʥʳʭ 



ɽʀɺ ʇʘʚʣʘ ɺʪʦʨʦʛʦ ʞʫʨʥʘʣ çʈʫʩʩʢʘʷ ʄʳʩʣʴè, 2011, ˉ 1-12, ʩʪʨ. 140 

 

ʤʘʩʩ, ʠʟʣʫʯʘʶʱʠʭ ʛʨʘʚʠʪʘʮʠʦʥʥʳʝ ʚʦʣʥʳ ʧʨʷʤʦʣʠʥʝʡʥʦ ʠ ʨʘʚʥʦʤʝʨʥʦ ʚʦ ʚʩʝ ʩʪʦʨʦʥʳ, 

ʧʨʠ ʫʩʣʦʚʠʠ, ʯʪʦ ʥʘʧʨʷʞʸʥʥʦʩʪʴ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʧʦʣʷ ʢʘʞʜʦʡ ʠʟ ʵʪʠʭ ʪʦʯʝʯʥʳʭ ʤʘʩʩ 

ʠʟʤʝʥʷʝʪʩʷ ʧʦ ʟʘʢʦʥʫ ʦʙʨʘʪʥʳʭ ʢʚʘʜʨʘʪʦʚ. ʇʨʠ ʵʪʠʭ ʫʩʣʦʚʠʷʭ, ʦʧʨʝʜʝʣʠʤ ʨʘʩʧʨʝʜʝʣʝʥʠʝ 

ʥʘʧʨʷʞʸʥʥʦʩʪʝʡ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʧʦʣʷ ʰʘʨʘ ʥʘ ʝʛʦ ʧʦʚʝʨʭʥʦʩʪʠ, ʧʦ ʥʘʧʨʘʚʣʝʥʠʷʤ. 

 

 

3. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʥʘʧʨʷʞʸʥʥʦʩʪʝʡ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʧʦʣʷ ʰʘʨʘ ʥʘ ʝʛʦ 

ʧʦʚʝʨʭʥʦʩʪʠ, ʧʦ ʥʘʧʨʘʚʣʝʥʠʷʤ. 

 

ʈʘʩʩʤʦʪʨʠʤ ʰʘʨ (ʜʠʘʤʝʪʨʦʤ D) ʠ ʪʦʯʢʫ m ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʰʘʨʘ, ʩʤ ʈʠʩ.7. ʀʟ ʪʦʯʢʠ 

m, ʧʨʷʤʳʤʠ ʣʠʥʠʷʤʠ,  ʚʳʨʝʞʝʤ ʫʟʢʠʝ ʢʦʥʫʩʳ, ʩ ʫʛʣʦʤ ʨʘʩʢʨʳʪʠʷ (d ),  ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʢ 

ʮʝʥʪʨʫ ʰʘʨʘ ʠ ʚ ʧʨʦʠʟʚʦʣʴʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ, ʧʦʜ ʫʛʣʦʤ () ʢ ʛʣʘʚʥʦʡ ʦʩʠ ʰʘʨʘ. 

ʅʝʩʦʤʥʝʥʥʦ, ʯʪʦ ʛʨʘʚʠʪʘʮʠʦʥʥʦʝ ʠʟʣʫʯʝʥʠʝ, ʧʨʠʭʦʜʷʱʝʝ ʚ ʪʦʯʢʫ m ʦʪ 

ʤʘʪʝʨʠʘʣʴʥʳʭ ʪʦʯʝʢ, ʥʘʭʦʜʷʱʠʭʩʷ ʚ ʮʝʥʪʨʘʣʴʥʦʤ ʢʦʥʫʩʝ, ʙʫʜʝʪ ʥʘʠʙʦʣʝʝ ʤʦʱʥʳʤ (ʵʪʦ  

ʘʤʧʣʠʪʫʜʥʦʝ ʟʥʘʯʝʥʠʝ ʠʟʣʫʯʝʥʠʷ, ʦʙʦʟʥʘʯʠʤ  ʯʝʨʝʟ ɸ).   

 

 
ɺ ʢʦʥʫʩʝ ʧʨʦʠʟʚʦʣʴʥʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ, ʚʳʨʝʟʘʥʥʦʛʦ ʧʦʜ ʫʛʣʦʤ  ʢ ʚʝʨʪʠʢʘʣʠ, 

ʚʳʜʝʣʠʤ ʧʨʠʨʘʱʝʥʠʝ ʦʙʲʸʤʘ dV, ʠʤʝʶʱʝʛʦ ʜʣʠʥʫ - dt, ʧʣʦʱʘʜʴ ʩʝʯʝʥʠʷ - dS, ʤʘʩʩʫ - dM. 

 ʀʟ ʯʝʨʪʝʞʘ (ʈʠʩ.7) ʤʦʞʥʦ ʟʘʧʠʩʘʪʴ: 

  
4

)( 2td
dS ; dtdSdV ;   dVdM ;  CosDtmax ,             

ʛʜʝ D ï ʜʠʘʤʝʪʨ ʰʘʨʘ. 

  2/ tdMdE ;   ɻʜʝ, dE  - ʧʨʠʨʘʱʝʥʠʝ ʥʘʧʨʷʞʸʥʥʦʩʪʠ ʩ ʥʘʧʨʘʚʣʝʥʠʷ  
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ʂʦʤʧʣʝʢʩ:  Dd 2)(
4

 - ʦʙʦʟʥʘʯʠʤ ʯʝʨʝʟ (ɸ), ʠ ʦʢʦʥʯʘʪʝʣʴʥʦ ʧʦʣʫʯʠʤ: 

CosAE ,                                           (18) 
 

ʛʜʝ: E  ï ʥʘʧʨʷʞʸʥʥʦʩʪʴ ʚ ʪʦʯʢʝ m, ʩ ʥʘʧʨʘʚʣʝʥʠʷ ; 

          ɸ ï ʘʤʧʣʠʪʫʜʘ ʥʘʧʨʷʞʸʥʥʦʩʪʠ (ʥʘʧʨʷʞʸʥʥʦʩʪʴ ʩ ʮʝʥʪʨʘʣʴʥʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ).  

 

ɻʨʘʬʠʯʝʩʢʠ, ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʥʘʧʨʷʞʸʥʥʦʩʪʠ ʧʦ ʥʘʧʨʘʚʣʝʥʠʷʤ ʚ ʪʦʯʢʝ m, ʥʘ 

ʧʦʚʝʨʭʥʦʩʪʠ (ʠʣʠ ʚʙʣʠʟʠ ʧʦʚʝʨʭʥʦʩʪʠ) ʙʦʣʴʰʦʡ ʰʘʨʦʚʦʡ ʤʘʩʩʳ, ʧʨʠ ʫʩʣʦʚʠʠ 

ʠʟʦʙʨʘʞʝʥʠʷ ʥʘʧʨʷʞʸʥʥʦʩʪʠ ʩʠʣʦʚʳʤʠ ʣʠʥʠʷʤʠ ʨʘʟʣʠʯʥʦʡ ʜʣʠʥʳ, ʙʫʜʝʪ ʚʳʛʣʷʜʝʪʴ ʪʘʢ, 

ʢʘʢ ʧʦʢʘʟʘʥʦ ʥʘ ʈʠʩ. 8. 

 
 

ʀ ʪʫʪ ʚ ʩʘʤʫʶ ʧʦʨʫ ʟʘʜʫʤʘʪʴʩʷ ʦ ʪʦʤ: ʘ ʢʘʢ ʞʝ ʙʫʜʝʪ ʚʳʛʣʷʜʝʪʴ ʢʦʥʬʠʛʫʨʘʮʠʷ 

ʩʦʙʩʪʚʝʥʥʦʛʦ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʧʦʣʷ ʧʨʦʙʥʦʛʦ ʪʝʣʘ, ʥʘʭʦʜʷʱʝʛʦʩʷ ʚʙʣʠʟʠ ʧʦʚʝʨʭʥʦʩʪʠ 

ʙʦʣʴʰʦʡ ʛʨʘʚʠʪʠʨʫʶʱʝʡ ʤʘʩʩʳ? ʆʩʪʘʥʝʪʩʷ ʣʠ ʵʪʦ ʧʦʣʝ ʨʘʚʥʦʤʝʨʥʦ ʨʘʩʧʨʝʜʝʣʸʥʥʳʤ ʧʦ 

ʚʩʝʤ ʥʘʧʨʘʚʣʝʥʠʷʤ ʚ ʦʙʣʘʩʪʠ ʩʬʝʨʳ? 

ʇʦʞʘʣʫʡ, ʥʝʪ. ʊʨʫʜʥʦ ʩʝʙʝ ʧʨʝʜʩʪʘʚʠʪʴ, ʯʪʦ ʩʣʘʙʦʝ ʛʨʘʚʠʪʘʮʠʦʥʥʦʝ ʧʦʣʝ 

ʤʘʪʝʨʠʘʣʴʥʦʡ ʪʦʯʢʠ (ʧʨʦʙʥʦʛʦ ʪʝʣʘ) ʥʝ ʙʫʜʝʪ ʠʟʤʝʥʝʥʦ ʩʠʣʴʥʳʤ ʧʦʣʝʤ, ʥʘʧʨʠʤʝʨ, ʧʦʣʝʤ 

ɿʝʤʣʠ. 

ʉ ʙʦʣʴʰʦʡ ʩʪʝʧʝʥʴʶ ʚʝʨʦʷʪʥʦʩʪʠ ʤʦʞʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʩʠʣʦʚʳʝ ʣʠʥʠʠ 

ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʧʦʣʷ ʤʘʪʝʨʠʘʣʴʥʦʡ ʪʦʯʢʠ ʨʘʟʚʝʨʥʫʪʩʷ ʚ ʩʪʦʨʦʥʫ ɿʝʤʣʠ ʠ ʩʪʘʥʫʪ 

ʟʝʨʢʘʣʴʥʳʤ ʦʪʦʙʨʘʞʝʥʠʝʤ (ʚ ʫʤʝʥʴʰʝʥʥʦʤ ʚʠʜʝ) ʛʨʘʚʠʪʘʮʠʦʥʥʳʭ ʩʠʣʦʚʳʭ ʣʠʥʠʡ 

ʟʝʤʥʦʛʦ ʧʦʣʷ, ʧʨʦʭʦʜʷʱʠʭ ʯʝʨʝʟ ʵʪʫ ʪʦʯʢʫ. ʆʯʝʚʠʜʥʦ, ʯʪʦ ʧʨʠ ʵʪʦʤ ʩʠʣʘ ʧʨʠʪʷʞʝʥʠʷ 

ʤʘʪʝʨʠʘʣʴʥʦʡ ʪʦʯʢʠ ʚʦʟʨʘʩʪʸʪ. 

ʅʦ, ʚ ʵʪʦʤ ʩʣʫʯʘʝ, ʥʘʤ ʣʫʯʰʝ (ʫʜʦʙʥʝʡ) ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʥʝ ʥʘʧʨʷʞʸʥʥʦʩʪʠ ʠ ʠʭ 

ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʧʦ ʥʘʧʨʘʚʣʝʥʠʷʤ, ʘ ʧʣʦʪʥʦʩʪʴ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʠʟʣʫʯʝʥʠʷ ʠ ʨʘʩʧʨʝʜʝʣʝ-

ʥʠʝ ʧʣʦʪʥʦʩʪʠ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʠʟʣʫʯʝʥʠʷ ʧʦ ʥʘʧʨʘʚʣʝʥʠʷʤ. 

ɼʝʡʩʪʚʠʪʝʣʴʥʦ, ʚʝʜʴ ʧʦʥʷʪʠʝ ʥʘʧʨʷʞʸʥʥʦʩʪʠ ʧʦʣʷ (ʚ ʢʘʢʦʡ ʣʠʙʦ ʪʦʯʢʝ) ʦʟʥʘʯʘʝʪ 

ʩʠʣʫ, ʜʝʡʩʪʚʫʶʱʫʶ ʥʘ ʝʜʠʥʠʯʥʫʶ ʤʘʩʩʫ, ʧʦʤʝʱʸʥʥʫʶ ʚ ʵʪʫ ʪʦʯʢʫ. ʀ ʧʨʠ ʵʪʦʤ, ʧʦ 

ʫʤʦʣʯʘʥʠʶ, ʧʨʠʥʠʤʘʝʪʩʷ, ʯʪʦ ʵʪʘ ʝʜʠʥʠʯʥʘʷ ʤʘʩʩʘ ʠʤʝʝʪ ʨʘʚʥʦʤʝʨʥʦʝ ʧʦ ʚʩʝʤ 

ʥʘʧʨʘʚʣʝʥʠʷʤ ʩʦʙʩʪʚʝʥʥʦʝ ʛʨʘʚʠʪʘʮʠʦʥʥʦʝ ʧʦʣʝ. 

ɽʩʣʠ ʞʝ ʛʨʘʚʠʪʘʮʠʦʥʥʦʝ ʧʦʣʝ ʧʨʦʙʥʦʛʦ ʪʝʣʘ ʥʝʨʘʚʥʦʤʝʨʥʦʝ, ʠ ʝʩʣʠ ʤʳ ʭʦʪʠʤ 

ʧʨʘʚʠʣʴʥʦ ʦʮʝʥʠʪʴ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʪʝʣ, ʪʦ ʥʘʤ ʥʝʦʙʭʦʜʠʤʦ ʟʥʘʪʴ ʥʝ ʪʦʣʴʢʦ ʠʭ ʤʘʩʩʳ ʠ 

ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʥʠʤʠ, ʥʦ ʠ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʧʣʦʪʥʦʩʪʠ ʠʟʣʫʯʝʥʠʷ ʵʪʠʭ ʤʘʩʩ ʧʦ 

ʥʘʧʨʘʚʣʝʥʠʷʤ. 

ʀʟʤʝʨʷʪʴ ʧʣʦʪʥʦʩʪʴ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʠʟʣʫʯʝʥʠʷ ʤʦʞʥʦ, ʥʘʧʨʠʤʝʨ, ʚ ʚʘʪʪʘʭ ʥʘ 

ʢʚʘʜʨʘʪʥʳʡ ʤʝʪʨ (ɺʪ/ʤ2). ɼʨʫʛʦʡ ʚʦʧʨʦʩ, ʯʪʦ ʥʠʢʦʤʫ ʧʦʢʘ ʥʝ ʫʜʘʣʦʩʴ ʝʸ ʠʟʤʝʨʠʪʴ, ʢʘʢ 

ʥʝ ʫʜʘʣʦʩʴ ʠʟʤʝʨʠʪʴ ʠ ʩʢʦʨʦʩʪʴ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʛʨʘʚʠʪʘʮʠʦʥʥʳʭ ʚʦʣʥ, ʠ ʠʭ ʜʣʠʥʫ. 
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ʅʝʪʨʫʜʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ ʪʦʤ, ʯʪʦ ʧʦʪʦʢ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʠʟʣʫʯʝʥʠʷ 

ʧʨʦʧʦʨʮʠʦʥʘʣʝʥ ʤʘʩʩʝ ʪʝʣʘ ʠ ʯʪʦ ʩʠʣʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʜʚʫʭ ʪʝʣ, ʦʯʝʚʠʜʥʦ, ʙʫʜʝʪ 

ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʘ ʧʨʦʠʟʚʝʜʝʥʠʶ ʧʨʦʝʢʮʠʡ ʧʦʪʦʢʦʚ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʠʟʣʫʯʝʥʠʷ ʪʝʣ ʥʘ 

ʣʠʥʠʶ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʵʪʠʭ ʪʝʣ. 

ʕʪʦʪ ʚʳʚʦʜ ʥʝ ʧʨʦʪʠʚʦʨʝʯʠʪ ʬʦʨʤʫʣʝ ʅʴʶʪʦʥʘ.  

ɼʣʷ ʧʨʠʥʷʪʦʛʦ ʨʘʥʝʝ ʨʘʚʥʦʤʝʨʥʦʛʦ ʩʬʝʨʠʯʝʩʢʦʛʦ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʧʦʣʷ, ʧʨʦʝʢʮʠʠ 

ʛʨʘʚʠʪʘʮʠʦʥʥʳʭ ʧʦʪʦʢʦʚ ʪʝʣ ʥʘ ʣʠʥʠʶ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʚʩʝʛʜʘ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʳ ʠʭ 

ʤʘʩʩʘʤ, ʘ ʩʠʣʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʤʘʩʩ ʚʩʝʛʜʘ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʘ ʧʨʦʠʟʚʝʜʝʥʠʶ ʧʨʦʝʢʮʠʡ 

ʧʦʪʦʢʦʚ ʪʝʣ (ʠʣʠ ʧʨʦʠʟʚʝʜʝʥʠʶ ʤʘʩʩ). 

ʅʦ ʝʩʣʠ ʪʝʣʘ (ʠʣʠ ʭʦʪʷ ʙʳ ʦʜʥʦ ʠʟ ʜʚʫʭ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʱʠʭ ʪʝʣ) ʠʤʝʶʪ 

ʥʝʨʘʚʥʦʤʝʨʥʦʝ ʧʦ ʥʘʧʨʘʚʣʝʥʠʷʤ ʛʨʘʚʠʪʘʮʠʦʥʥʦʝ ʧʦʣʝ, ʪʦ ʨʘʩʯʸʪ ʩʠʣʳ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʧʦ 

ʬʦʨʤʫʣʝ ʅʴʶʪʦʥʘ ʜʘʩʪ ʥʝʚʝʨʥʳʡ ʨʝʟʫʣʴʪʘʪ. ɸ ʵʪʦ ʟʥʘʯʠʪ, ʯʪʦ ʥʘʤ ʥʘʜʦ: 

- ʠʟʫʯʠʪʴ ʩʚʦʡʩʪʚʘ ʧʦʣʝʡ, ʨʘʟʣʠʯʥʳʭ ʢʦʥʬʠʛʫʨʘʮʠʡ, ʢʘʢ ʪʦʯʝʯʥʳʭ ʤʘʩʩ, ʪʘʢ ʠ 

ʙʦʣʴʰʠʭ ʛʨʘʚʠʪʠʨʫʶʱʠʭ ʤʘʩʩ; 

- ʥʘʫʯʠʪʴʩʷ ʥʘʭʦʜʠʪʴ ʧʨʦʝʢʮʠʠ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʠʟʣʫʯʝʥʠʷ ʥʘ ʦʩʠ ʢʦʦʨʜʠʥʘʪ ʠ ʥʘ 

ʧʣʦʩʢʦʩʪʠ; 

- ʥʘʫʯʠʪʴʩʷ ʦʧʨʝʜʝʣʷʪʴ ʢʦʵʬʬʠʮʠʝʥʪ ʫʩʠʣʝʥʠʷ (ʦʩʣʘʙʣʝʥʠʷ) ʩʠʣʳ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ 

ʤʘʩʩ (ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʬʦʨʤʫʣʦʡ ʅʴʶʪʦʥʘ), ʚʩʣʝʜʩʪʚʠʝ ʥʝʨʘʚʥʦʤʝʨʥʦʩʪʠ ʛʨʘʚʠʪʘʮʠʦʥʥʳʭ 

ʧʦʣʝʡ. 

 

ʇʝʨʝʭʦʜʷ ʢ ʨʘʩʩʤʦʪʨʝʥʠʶ ʛʨʘʚʠʪʘʮʠʦʥʥʳʭ ʠʟʣʫʯʝʥʠʡ, ʧʨʠʤʝʤ ʩʣʝʜʫʶʱʠʝ 

ʦʙʦʟʥʘʯʝʥʠʷ: 

ʌ ï ʧʦʪʦʢ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʠʟʣʫʯʝʥʠʷ; 

f ï ʧʣʦʪʥʦʩʪʴ ʧʦʪʦʢʘ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʠʟʣʫʯʝʥʠʷ (ʧʦʪʦʢ ʯʝʨʝʟ ʝʜʠʥʠʯʥʫʶ 

ʧʦʚʝʨʭʥʦʩʪʴ); 

f ï ʧʣʦʪʥʦʩʪʴ ʧʦʪʦʢʘ ʚ ʥʘʧʨʘʚʣʝʥʠʠ ; ʛʜʝ  ï ʫʛʦʣ, ʦʪʩʯʠʪʳʚʘʝʤʳʡ ʦʪ ʚʝʨʪʠʢʘʣʠ 

(ʦʪ ʨʘʜʠʫʩïʚʝʢʪʦʨʘ ʙʦʣʴʰʦʡ ʛʨʘʚʠʪʠʨʫʶʱʝʡ ʤʘʩʩʳ). 

ʊʦʛʜʘ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʠʟʣʫʯʝʥʠʷ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ɿʝʤʣʠ ʧʦ 

ʥʘʧʨʘʚʣʝʥʠʷʤ, ʟʘʧʠʰʝʪʩʷ ʚ ʚʠʜʝ: 

CosAf ,                                                 (19) 

 

ʛʜʝ ɸ ï ʘʤʧʣʠʪʫʜʘ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʠʟʣʫʯʝʥʠʷ ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʮʝʥʪʨʘ ɿʝʤʣʠ (ʪʦ ʝʩʪʴ 

ʥʘʠʙʦʣʴʰʘʷ ʧʣʦʪʥʦʩʪʴ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʠʟʣʫʯʝʥʠʷ), [ɺʪ/ʤ
2
]. 

ɻʨʘʬʠʯʝʩʢʠ, ʛʨʘʚʠʪʘʮʠʦʥʥʦʝ ʠʟʣʫʯʝʥʠʝ ɿʝʤʣʠ, ʧʨʦʭʦʜʷʱʝʝ ʯʝʨʝʟ ʧʨʦʙʥʦʝ ʪʝʣʦ m, ʠ 

ʠʟʣʫʯʝʥʠʝ ʩʘʤʦʛʦ ʧʨʦʙʥʦʛʦ ʪʝʣʘ, ʙʫʜʫʪ ʚʳʛʣʷʜʝʪʴ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: ʩʤ. ʨʠʩ.9. 
 

 
 

ʉʦʙʩʪʚʝʥʥʦʝ ʛʨʘʚʠʪʘʮʠʦʥʥʦʝ ʧʦʣʝ ʧʨʦʙʥʦʛʦ ʪʝʣʘ m ʨʘʟʚʦʨʘʯʠʚʘʝʪʩʷ ʚ ʩʪʦʨʦʥʫ 

ɿʝʤʣʠ, ʥʘʚʩʪʨʝʯʫ ʤʦʱʥʦʤʫ ʛʨʘʚʠʪʘʮʠʦʥʥʦʤʫ ʠʟʣʫʯʝʥʠʶ ɿʝʤʣʠ ʠ ʨʘʩʧʨʝʜʝʣʷʝʪʩʷ ʧʦ 

ʥʘʧʨʘʚʣʝʥʠʷʤ ʪʘʢʞʝ ʢʘʢ ʠ ʛʨʘʚʠʪʘʮʠʦʥʥʦʝ ʧʦʣʝ ɿʝʤʣʠ, ʧʦ ʟʘʢʦʥʫ ʢʦʩʠʥʫʩʘ. 
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3.1. ʆʮʝʥʢʘ ʤʝʪʦʜʠʯʝʩʢʦʡ ʧʦʛʨʝʰʥʦʩʪʠ ʧʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʟʘʢʦʥʘ ʨʘʩʧʨʝʜʝʣʝʥʠʷ 

ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʠʟʣʫʯʝʥʠʷ ʫ ʧʦʚʝʨʭʥʦʩʪʠ ɿʝʤʣʠ 

 

ɺ ʚʳʰʝʧʨʠʚʝʜʥyʥʳʭ ʚʳʯʠʩʣʝʥʠʷʭ, ʧʦ ʫʤʦʣʯʘʥʠʶ, ʧʨʝʜʧʦʣʘʛʘʣʦʩʴ, ʯʪʦ ʧʣʦʪʥʦʩʪʴ 

ɿʝʤʣʠ ʚʩʶʜʫ ʦʜʠʥʘʢʦʚʘ. ɺ ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʠ ʵʪʦ, ʢʦʥʝʯʥʦ, ʥʝ ʪʘʢ.  

ʂʨʦʤʝ ʪʦʛʦ, ʤʳ ʧʨʝʜʧʦʣʘʛʘʣʠ, ʯʪʦ ʢʘʞʜʘʷ ʤʘʪʝʨʠʘʣʴʥʘʷ ʪʦʯʢʘ ɿʝʤʣʠ ʠʟʣʫʯʘʝʪ 

ʛʨʘʚʠʪʘʮʠʦʥʥʳʝ ʚʦʣʥʳ ʨʘʚʥʦʤʝʨʥʦ ʧʦ ʚʩʝʤ ʥʘʧʨʘʚʣʝʥʠʷʤ; ʠ, ʚ ʪʦ ʞʝ ʚʨʝʤʷ, ʩʜʝʣʘʣʠ 

ʧʨʝʜʧʦʣʦʞʝʥʠʝ, ʯʪʦ ʛʨʘʚʠʪʘʮʠʦʥʥʦʝ ʧʦʣʝ ʧʨʦʙʥʳʭ ʪʝʣ, ʥʘʭʦʜʷʱʠʭʩʷ ʚʙʣʠʟʠ ʧʦʚʝʨʭʥʦʩʪʠ 

ɿʝʤʣʠ, ʜʝʬʦʨʤʠʨʫʝʪʩʷ ʧʦʜ ʚʣʠʷʥʠʝʤ ʩʠʣʴʥʦʛʦ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʧʦʣʷ ɿʝʤʣʠ. ʅʦ ʝʩʣʠ 

ʧʨʠʥʷʪʴ ʵʪʦ ʧʦʩʣʝʜʥʝʝ ʧʨʝʜʧʦʣʦʞʝʥʠʝ, ʪʦ ʤʳ ʦʙʷʟʘʥʳ ʧʨʠʟʥʘʪʴ, ʯʪʦ ʠ ʛʨʘʚʠʪʘʮʠʦʥʥʦʝ 

ʧʦʣʝ ʪʦʯʝʯʥʳʭ ʤʘʩʩ, ʥʘʭʦʜʷʱʠʭʩʷ ʚ ʧʦʚʝʨʭʥʦʩʪʥʦʤ ʩʣʦʝ ɿʝʤʣʠ, ʪʘʢʞʝ ʜʦʣʞʥʦ ʙʳʪʴ 

ʜʝʬʦʨʤʠʨʦʚʘʥʦ ʤʦʱʥʳʤ ʛʨʘʚʠʪʘʮʠʦʥʥʳʤ ʠʟʣʫʯʝʥʠʝʤ, ʠʜʫʱʠʤ ʠʟ ʛʣʫʙʠʥʳ ɿʝʤʣʠ. ʇʦʣʝ 

ʪʦʯʝʯʥʳʭ ʤʘʩʩ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚ ʙʦʣʝʝ ʛʣʫʙʦʢʠʭ ʩʣʦʷʭ ɿʝʤʣʠ ʪʘʢʞʝ ʙʫʜʝʪ 

ʜʝʬʦʨʤʠʨʦʚʘʥʦ, ʥʦ ʫʞʝ ʤʝʥʴʰʝ. ɿʘʢʦʥ ʠʟʤʝʥʝʥʠʷ ʜʝʬʦʨʤʘʮʠʠ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʧʦʣʷ 

ʪʦʯʝʯʥʳʭ ʤʘʩʩ, ʩ ʛʣʫʙʠʥʦʡ, ʩʨʘʟʫ ʠ ʥʝ ʦʧʨʝʜʝʣʠʪʴ. ʅʦ ʚʧʦʣʥʝ ʦʧʨʝʜʝʣʸʥʥʦ, ʠʟ 

ʩʦʦʙʨʘʞʝʥʠʡ ʩʠʤʤʝʪʨʠʠ, ʤʦʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʛʨʘʚʠʪʘʮʠʦʥʥʦʝ ʧʦʣʝ ʪʦʯʝʯʥʦʡ ʤʘʩʩʳ, 

ʨʘʩʧʦʣʦʞʝʥʥʦʡ ʚ ʮʝʥʪʨʝ ɿʝʤʣʠ, ʙʫʜʝʪ ʨʘʚʥʦʤʝʨʥʳʤ, ʘ ʚʩʝ ʦʩʪʘʣʴʥʳʝ ʤʘʪʝʨʠʘʣʴʥʳʝ ʪʦʯʢʠ 

ʙʫʜʫʪ ʠʤʝʪʴ ʜʝʬʦʨʤʠʨʦʚʘʥʥʦʝ ʛʨʘʚʠʪʘʮʠʦʥʥʦʝ ʧʦʣʝ. 

ʀʤʝʷ ʪʘʢʠʝ ʧʝʨʚʦʥʘʯʘʣʴʥʳʝ ʜʘʥʥʳʝ, ʚʳʚʝʩʪʠ ʟʘʢʦʥ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʧʣʦʪʥʦʩʪʠ 

ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʠʟʣʫʯʝʥʠʷ ʧʦ ʥʘʧʨʘʚʣʝʥʠʷʤ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ɿʝʤʣʠ, ʚ ʵʣʝʤʝʥʪʘʨʥʳʭ 

ʬʫʥʢʮʠʷʭ, ʩʣʦʞʥʦ, ʠ ʤʳ ʥʝ ʙʫʜʝʤ ʵʪʦʛʦ ʜʝʣʘʪʴ. ʅʦ ʟʘʤʝʪʠʤ, ʯʪʦ ʝʩʣʠ ʙʳ ʠ ʫʜʘʣʦʩʴ 

ʚʳʚʝʩʪʠ ʵʪʦʪ ʟʘʢʦʥ, ʪʦ ʦʥ ʥʝ ʙʳʣ ʙʳ ʟʘʢʦʥʦʤ ʂʦʩʠʥʫʩʘ. ɸ ʵʪʦ ʟʥʘʯʠʪ, ʯʪʦ ʬʦʨʤʫʣʫ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʧʣʦʪʥʦʩʪʠ ʠʟʣʫʯʝʥʠʷ ʤʳ ʚʳʚʝʣʠ ʥʝ ʪʦʯʥʦ. ʇʦʧʨʦʙʫʝʤ ʦʮʝʥʠʪʴ ʚʝʣʠʯʠʥʫ 

ʵʪʦʡ ʦʰʠʙʢʠ. 

ʇʦʜʦʡʜʸʤ ʢ ʨʝʰʝʥʠʶ ʟʘʜʘʯʠ ʦ ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʧʣʦʪʥʦʩʪʠ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ 

ʠʟʣʫʯʝʥʠʷ ʩ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ. ʇʨʦʘʥʘʣʠʟʠʨʫʝʤ ʦʧʳʪʥʳʝ ʬʘʢʪʳ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ 

ʭʘʨʘʢʪʝʨʠʟʦʚʘʪʴ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʠʟʣʫʯʝʥʠʷ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ɿʝʤʣʠ.  

ʄʳ ʟʥʘʝʤ, ʠʟ ʦʧʳʪʦʚ ʅʴʶʪʦʥʘ ʠ ʝʛʦ ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʦʚ, ʯʪʦ ʫʩʢʦʨʝʥʥʦʝ ʜʚʠʞʝʥʠʝ 

ʪʝʣʘ ʚ ʣʶʙʦʤ ʥʘʧʨʘʚʣʝʥʠʠ (ʠ ʧʦ ʥʘʧʨʘʚʣʝʥʠʶ ʢ ʮʝʥʪʨʫ ɿʝʤʣʠ, ʠ ʚ ʥʘʧʨʘʚʣʝʥʠʠ 

ʧʘʨʘʣʣʝʣʴʥʦ ɿʝʤʣʝ) ʦʧʠʩʳʚʘʝʪʩʷ ʦʜʥʠʤ ʚʳʨʘʞʝʥʠʝʤ: 
 

amF ,                                                   (20) 
 

ʛʜʝ: F ï ʩʠʣʘ, ʜʝʡʩʪʚʫʶʱʘʷ ʥʘ ʤʘʩʩʫ m; ʘ ï ʫʩʢʦʨʝʥʠʝ ʤʘʩʩʳ m ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʩʠʣʳ 

F. 

ʄʳ ʟʥʘʝʤ ʪʘʢʞʝ, ʯʪʦ ʥʘ ʪʝʣʦ, ʜʚʠʞʫʱʝʝʩʷ ʩ ʫʩʢʦʨʝʥʠʝʤ, ʜʝʡʩʪʚʫʝʪ ʩʠʣʘ ʠʥʝʨʮʠʠ, 

ʨʘʚʥʘʷ ʧʨʦʠʟʚʝʜʝʥʠʶ am  ʠ ʥʘʧʨʘʚʣʝʥʥʘʷ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦ ʫʩʢʦʨʝʥʠʶ. ï  

ɼʣʷ ʩʣʫʯʘʷ ʜʚʠʞʝʥʠʷ ʪʝʣʘ ʧʦ ʦʢʨʫʞʥʦʩʪʠ, ʵʪʦ ʜʦʢʘʟʘʥʦ ʦʧʳʪʘʤʠ ɻʶʡʛʝʥʩʘ. 

ɼʣʷ ʩʣʫʯʘʷ ʩʚʦʙʦʜʥʦʛʦ ʧʘʜʝʥʠʷ ʪʝʣʘ, ʵʪʦ ʜʦʢʘʟʘʥʦ ʦʧʳʪʘʤʠ ɹʘʣʴʷʥʠ ʠ ɻʘʣʠʣʝʷ. 

ɼʘʣʘʤʙʝʨ ʦʙʦʙʱʠʣ ʵʪʠ ʩʣʫʯʘʠ ʠ ʩʜʝʣʘʣ ʚʳʚʦʜ, ʯʪʦ ʚʩʝʛʜʘ, ʧʨʠ ʫʩʢʦʨʝʥʥʦʤ ʜʚʠʞʝʥʠʠ 

ʪʝʣʘ, ʠʤʝʝʪ ʤʝʩʪʦ ʨʘʚʥʦʚʝʩʠʝ ʩʠʣ: ʜʝʡʩʪʚʫʶʱʝʡ ʩʠʣʳ ʠ ʧʨʦʪʠʚʦʜʝʡʩʪʚʫʶʱʝʡ ʩʠʣʳ (ʩʠʣʳ 

ʠʥʝʨʮʠʠ). ʊʝʤ ʩʘʤʳʤ ɼʘʣʘʤʙʝʨ ʨʘʩʰʠʨʠʣ ʦʙʣʘʩʪʴ ʜʝʡʩʪʚʠʷ 3-ʛʦ ʟʘʢʦʥʘ ʅʴʶʪʦʥʘ (ʦ 

ʨʘʚʥʦʚʝʩʠʠ ʩʠʣ) ʠ ʥʘ ʪʝʣʘ, ʜʚʠʞʫʱʠʝʩʷ ʩ ʫʩʢʦʨʝʥʠʝʤ.  

ɼʘʣʘʤʙʝʨ, ʠʟ ʦʩʪʦʨʦʞʥʦʩʪʠ, ʧʨʝʜʩʪʘʚʠʣ ʩʚʦʡ ʧʨʠʥʮʠʧ ʢʘʢ ʤʘʪʝʤʘʪʠʯʝʩʢʠʡ ʧʨʠʸʤ, 

ʫʧʨʦʱʘʶʱʠʡ ʨʝʰʝʥʠʝ ʟʘʜʘʯ. ɽʛʦ ʦʩʪʦʨʦʞʥʦʩʪʴ ʚʧʦʣʥʝ ʧʦʥʷʪʥʘ: ʥʫʞʥʦ ʚʨʝʤʷ, ʯʪʦʙʳ 

ʦʮʝʥʠʪʴ ʧʦ ʜʦʩʪʦʠʥʩʪʚʫ ʥʦʚʦʚʚʝʜʝʥʠʝ. ʊʘʢ ʞʝ ʦʩʪʦʨʦʞʥʦ, ʚ ʩʚʦʸ ʚʨʝʤʷ, ʧʦʩʪʫʧʠʣ ʠ 

ʂʦʧʝʨʥʠʢ, ʧʨʝʜʩʪʘʚʠʚ ʩʚʦʶ ʛʝʣʠʦʮʝʥʪʨʠʯʝʩʢʫʶ ʩʠʩʪʝʤʫ ʄʠʨʘ, ʢʘʢ ʤʘʪʝʤʘʪʠʯʝʩʢʫʶ 

ʤʦʜʝʣʴ, ʫʧʨʦʱʘʶʱʫʶ ʘʩʪʨʦʥʦʤʠʯʝʩʢʠʝ ʚʳʯʠʩʣʝʥʠʷ. ʊʘʢʞʝ ʧʦʩʪʫʧʠʣ ʠ ɻʫʩʪʘʚ ʂʦʨʠʦʣʠʩ, 

ʧʨʝʜʣʦʞʠʚ, ʜʣʷ ʫʧʨʦʱʝʥʠʷ ʚʳʯʠʩʣʝʥʠʡ, ʞʠʚʫʶ ʩʠʣʫ (2vm ) ʟʘʧʠʩʳʚʘʪʴ ʪʘʢ: 
2

2vm
 

(ʟʥʘʢʦʤʦʝ ʚʩʝʤ ʥʘʤ ʚʳʨʘʞʝʥʠʝ ʢʠʥʝʪʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ).  



ɽʀɺ ʇʘʚʣʘ ɺʪʦʨʦʛʦ ʞʫʨʥʘʣ çʈʫʩʩʢʘʷ ʄʳʩʣʴè, 2011, ˉ 1-12, ʩʪʨ. 144 

 

ʇʦʩʣʝʜʥʝʝ ʧʨʝʜʣʦʞʝʥʠʝ ʧʨʠʥʷʣʠ ʜʦʚʦʣʴʥʦ ʙʳʩʪʨʦ. ʉʠʩʪʝʤʫ ʄʠʨʘ ʂʦʧʝʨʥʠʢʘ 

ʧʨʠʟʥʘʣʠ ʨʝʘʣʴʥʦʡ ʣʠʰʴ ʥʝʩʢʦʣʴʢʦ ʚʝʢʦʚ ʩʧʫʩʪʷ. çʇʨʠʥʮʠʧ ɼʘʣʘʤʙʝʨʘè ʫʯʸʥʳʝ-

ʪʝʦʨʝʪʠʢʠ ʠ ʧʦ ʩʝʡ ʜʝʥʴ ʩʯʠʪʘʶʪ çʫʩʣʦʚʥʳʤ ʤʘʪʝʤʘʪʠʯʝʩʢʠʤ ʧʨʠʸʤʦʤè, ʦʪʢʘʟʳʚʘʷʩʴ 

ʧʨʠʟʥʘʚʘʪʴ ʨʝʘʣʴʥʦʩʪʴ ʩʠʣʳ ʠʥʝʨʮʠʠ. ʏʪʦ ʞʝ ʢʘʩʘʝʪʩʷ ʧʨʠʢʣʘʜʥʳʭ ʥʘʫʢ ʠ ʪʝʭʥʠʢʠ, ʪʦ 

ʟʜʝʩʴ ʩʠʣʘ ʠʥʝʨʮʠʠ (ʠ, ʚ ʯʘʩʪʥʦʩʪʠ, ʮʝʥʪʨʦʙʝʞʥʘʷ ʩʠʣʘ) ʥʝ ʨʘʟ ʜʦʢʘʟʳʚʘʣʘ ʩʚʦʶ 

ʨʝʘʣʴʥʦʩʪʴ, ʦʙʨʳʚʘʷ ʣʦʧʘʪʢʠ ʢʦʤʧʨʝʩʩʦʨʦʚ ʠ ʪʫʨʙʠʥ. ʊʘʢ ʯʪʦ ʫ ʠʥʞʝʥʝʨʦʚ ʥʝʪ ʥʠʢʘʢʠʭ 

ʩʦʤʥʝʥʠʡ ʦʪʥʦʩʠʪʝʣʴʥʦ ʨʝʘʣʴʥʦʩʪʠ ʮʝʥʪʨʦʙʝʞʥʦʡ ʩʠʣʳ. 

ʇʦʭʦʞʝ, ʠ ʚʩʝʤʫ ʥʘʫʯʥʦʤʫ ʩʦʦʙʱʝʩʪʚʫ, ʧʨʠʰʣʘ ʧʦʨʘ ʧʨʠʟʥʘʪʴ çʇʨʠʥʮʠʧ 

ɼʘʣʘʤʙʝʨʘè ʨʝʘʣʴʥʳʤ ʟʘʢʦʥʦʤ, ʘ ʩʠʣʫ ʠʥʝʨʮʠʠ ï ʧʨʠʟʥʘʪʴ ʨʝʘʣʴʥʦʡ ʩʠʣʦʡ. 

ʀʩʭʦʜʷ ʠʟ ʪʘʢʦʛʦ ʧʦʥʠʤʘʥʠʷ ʬʠʟʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ, ʣʝʚʘʷ ʯʘʩʪʴ ʬʦʨʤʫʣʳ (20), (2-ʛʦ 

ʟʘʢʦʥʘ ʅʴʶʪʦʥʘ) F ï ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʜʝʡʩʪʚʫʶʱʫʶ ʩʠʣʫ, ʘ ʧʨʘʚʘʷ ʯʘʩʪʴ ʬʦʨʤʫʣʳ, 

am  ï ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʠʣʫ ʩʦʧʨʦʪʠʚʣʝʥʠʷ (ʩʠʣʫ ʠʥʝʨʮʠʠ). ʉʠʣʘ ʠʥʝʨʮʠʠ 

ʦʙʫʩʣʦʚʣʝʥʘ ʜʝʡʩʪʚʠʝʤ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʧʦʣʷ ɿʝʤʣʠ ʠ ʷʚʣʷʝʪʩʷ ʩʠʣʦʡ ʨʘʩʧʨʝʜʝʣʸʥʥʦʡ ʧʦ 

ʤʘʩʩʝ, ʪʦ ʝʩʪʴ ʦʥʘ ʧʨʠʣʦʞʝʥʘ ʢ ʢʘʞʜʦʡ ʪʦʯʝʯʥʦʡ ʤʘʩʩʝ, ʫʩʢʦʨʷʶʱʝʛʦʩʷ ʪʝʣʘ. 

ʇʦʩʢʦʣʴʢʫ ʤʳ ʩʚʷʟʘʣʠ ʩʠʣʫ ʠʥʝʨʮʠʠ (ʘ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʠ ʜʝʡʩʪʚʫʶʱʫʶ ʩʠʣʫ) ʩ 

ʛʨʘʚʠʪʘʮʠʦʥʥʳʤ ʧʦʣʝʤ ɿʝʤʣʠ, ʩʣʝʜʫʝʪ ʟʘʜʫʤʘʪʴʩʷ ʥʘʜ ʪʝʤ: ʢʘʢʘʷ ʞʝ ʩʪʨʫʢʪʫʨʘ 

ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʧʦʣʷ ɿʝʤʣʠ (ʥʘ ʝʸ ʧʦʚʝʨʭʥʦʩʪʠ) ʤʦʞʝʪ ʦʙʝʩʧʝʯʠʪʴ ʚʳʧʦʣʥʠʤʦʩʪʴ     2-ʛʦ 

ʟʘʢʦʥʘ ʅʴʶʪʦʥʘ, ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʥʘʧʨʘʚʣʝʥʠʷʭ ʜʝʡʩʪʚʫʶʱʝʡ ʩʠʣʳ, ʦʪʥʦʩʠʪʝʣʴʥʦ ʟʝʤʥʦʡ 

ʧʦʚʝʨʭʥʦʩʪʠ? 

ʄʦʞʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ ʩʣʝʜʫʶʱʝʝ: ʩʪʨʫʢʪʫʨʘ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʧʦʣʷ ʫ ʧʦʚʝʨʭʥʦʩʪʠ 

ɿʝʤʣʠ ʪʘʢʦʚʘ, ʯʪʦ ʧʨʠ ʜʚʠʞʝʥʠʠ ʚ ʣʶʙʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʜʚʠʞʫʱʝʝʩʷ ʪʝʣʦ ʙʫʜʝʪ 

ʧʝʨʝʩʝʢʘʪʴ ʦʜʠʥʘʢʦʚʦʝ ʢʦʣʠʯʝʩʪʚʦ ʩʠʣʦʚʳʭ ʣʠʥʠʡ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʧʦʣʷ ɿʝʤʣʠ. 

ɼʨʫʛʠʤʠ ʩʣʦʚʘʤʠ ʤʦʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʧʨʦʝʢʮʠʠ ʩʠʣʦʚʳʭ ʣʠʥʠʡ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ 

ʧʦʣʷ ɿʝʤʣʠ, ʥʘ ʛʦʨʠʟʦʥʪʘʣʴʥʫʶ ʠ ʚʝʨʪʠʢʘʣʴʥʫʶ ʧʣʦʩʢʦʩʪʠ, ʜʦʣʞʥʳ ʙʳʪʴ ʨʘʚʥʳ. 

ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʜʦʣʞʥʳ ʙʳʪʴ ʨʘʚʥʳ ʠ ʧʨʦʝʢʮʠʠ ʛʨʘʚʠʪʘʮʠʦʥʥʳʭ ʧʦʪʦʢʦʚ ɿʝʤʣʠ, 

ʧʨʦʭʦʜʷʱʠʭ ʯʝʨʝʟ ʜʚʠʞʫʱʝʝʩʷ ʪʝʣʦ. 

ʀʟ ʵʪʦʛʦ, ʧʦʩʣʝʜʥʝʛʦ, ʫʩʣʦʚʠʷ ʤʦʞʥʦ ʚʳʚʝʩʪʠ ʟʘʢʦʥʦʤʝʨʥʦʩʪʴ ʨʘʩʧʨʝʜʝʣʝʥʠʷ 

ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʠʟʣʫʯʝʥʠʷ ʫ ʧʦʚʝʨʭʥʦʩʪʠ ɿʝʤʣʠ. ʕʪʦ ʫʞʝ ʙʫʜʝʪ ʬʦʨʤʫʣʘ ʨʝʘʣʴʥʦʛʦ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʠʟʣʫʯʝʥʠʷ ɿʝʤʣʠ, ʘ ʥʝ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ.  

ɺʦʟʤʦʞʥʦʩʪʴ ʚʳʚʝʩʪʠ ʪʦʯʥʫʶ ʬʦʨʤʫʣʫ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʠʟʣʫʯʝʥʠʷ 

ʫ ʧʦʚʝʨʭʥʦʩʪʠ ɿʝʤʣʠ, ʧʨʦʭʦʜʷʱʝʛʦ ʯʝʨʝʟ ʟʘʜʘʥʥʫʶ ʪʦʯʢʫ, ʧʨʝʜʦʩʪʘʚʣʷʝʪʩʷ ʚʩʝʤ 

ʞʝʣʘʶʱʠʤ. ʄʳ ʞʝ, ʩʝʡʯʘʩ, ʨʝʰʠʤ ʙʦʣʝʝ ʧʨʦʩʪʫʶ ʟʘʜʘʯʫ. ʅʘʡʜʝʤ ʧʨʦʝʢʮʠʠ ʧʦʪʦʢʦʚ 

ʠʟʣʫʯʝʥʠʷ, ʥʘ  ʛʦʨʠʟʦʥʪʘʣʴʥʫʶ ʠ ʚʝʨʪʠʢʘʣʴʥʫʶ ʧʣʦʩʢʦʩʪʠ, ʜʣʷ ʢʦʩʠʥʫʩʦʠʜʘʣʴʥʦʛʦ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ,  ʠ ʩʨʘʚʥʠʤ ʚʝʣʠʯʠʥʳ ʧʨʦʝʢʮʠʡ ʤʝʞʜʫ ʩʦʙʦʡ. 

 

 

 3.2. ʇʨʦʝʢʮʠʷ ʧʦʪʦʢʘ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʠʟʣʫʯʝʥʠʷ ʥʘ ʛʦʨʠʟʦʥʪʘʣʴʥʫʶ 

ʧʣʦʩʢʦʩʪʴ, ʩʤ. ʨʠʩ. 10 
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ʆʢʨʫʞʠʤ ʝʜʠʥʠʯʥʫʶ ʤʘʩʩʫ m ʧʦʣʫʩʬʝʨʦʡ ʝʜʠʥʠʯʥʦʛʦ ʨʘʜʠʫʩʘ (ʘ) 

ʄʦʞʥʦ ʟʘʧʠʩʘʪʴ: ddL ; 

      XdLdS 2 ,  ʛʜʝ SinX ; 

      SinddS 2 . 

ʏʝʨʝʟ ʩʬʝʨʠʯʝʩʢʫʶ ʧʦʣʦʩʢʫ (dS)  ʧʨʦʭʦʜʠʪ ʧʦʪʦʢ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʠʟʣʫʯʝʥʠʷ, 

ʨʘʚʥʳʡ: dSinCosAc 2 ; ʇʨʦʝʢʮʠʷ ʵʪʦʛʦ ʧʦʪʦʢʘ ʥʘ ʛʦʨʠʟʦʥʪʘʣʴʥʫʶ ʧʣʦʩʢʦʩʪʴ, 

ʩʦʩʪʘʚʠʪ: dSinCosAc 2 Sin ; ʀʥʪʝʛʨʠʨʫʷ ʵʪʦ ʚʳʨʘʞʝʥʠʝ ʧʦ d , ʦʪ 0  

ʜʦ 
2
, ʧʦʣʫʯʠʤ ʧʨʦʝʢʮʠʶ ʧʦʪʦʢʘ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʠʟʣʫʯʝʥʠʷ ɿʝʤʣʠ, ʥʘ ʛʦʨʠʟʦʥ-

ʪʘʣʴʥʫʶ ʧʣʦʩʢʦʩʪʴ. 

dSinSinAʌ cXZ

2

0

22  = 
2

0

3

/
3

2
Sin

Ac  = ʩɸ
3

2
. 

cXZ Aʌ
3

2
.                                                 (21) 

 

 

3.3. ʇʨʦʝʢʮʠʷ ʧʦʪʦʢʘ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʠʟʣʫʯʝʥʠʷ ɿʝʤʣʠ ʥʘ ʚʝʨʪʠʢʘʣʴʥʫʶ 

ʧʣʦʩʢʦʩʪʴ, ʩʤ. ʨʠʩ.11 

 

 
 

ʆʢʨʫʞʠʤ ʝʜʠʥʠʯʥʫʶ ʤʘʩʩʫ (m) ʯʝʪʚʸʨʪʦʡ ʯʘʩʪʴʶ ʩʬʝʨʳ, ʩ ʮʝʥʪʨʦʤ ʚ ʪʦʯʢʝ m, 

ʨʘʜʠʫʩʦʤ çʘè, ʨʘʚʥʳʤ ʝʜʠʥʠʮʝ. 

ʈʘʟʨʝʞʝʤ ʵʪʫ ʯʝʪʚʝʨʪʫʰʢʫ ʩʬʝʨʳ ʥʘ ʧʦʣʦʩʢʠ (ʩʬʝʨʠʯʝʩʢʠʝ ʪʨʝʫʛʦʣʴʥʠʢʠ). ʐʠʨʠʥʘ 

ʦʩʥʦʚʘʥʠʷ ʧʦʣʦʩʢʠ ʨʘʚʥʘ d . ʈʘʩʩʤʦʪʨʠʤ ʦʜʠʥ ʠʟ ʵʪʠʭ ʪʨʝʫʛʦʣʴʥʠʢʦʚ (ʥʘ ʨʠʩʫʥʢʝ ʦʥ 

ʚʳʜʝʣʝʥ ʩʚʝʪʣʦ ʩʝʨʳʤ ʮʚʝʪʦʤ). 

ʈʘʟʨʝʞʝʤ ʚʳʜʝʣʝʥʥʫʶ ʧʦʣʦʩʢʫ ʥʘ ʦʪʜʝʣʴʥʳʝ ʧʷʪʥʘ (ʪʨʘʧʝʮʠʠ). ʐʠʨʠʥʘ ʧʷʪʥʘ (ʐ) 

ʨʘʚʥʘ Sind ;  ɼʣʠʥʘ ʧʷʪʥʘ ʨʘʚʥʘ d ; ʇʣʦʱʘʜʴ ʧʷʪʥʘ ʨʘʚʥʘ Sind d ;  ʇʦʪʦʢ 

ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʠʟʣʫʯʝʥʠʷ, ʧʨʦʭʦʜʷʱʝʛʦ ʯʝʨʝʟ ʧʷʪʥʦ, ʦʧʨʝʜʝʣʷʝʪʩʷ ʚʳʨʘʞʝʥʠʝʤ: 

dSindCosɸʩ ; ʀʥʪʝʛʨʠʨʫʷ ʧʦʣʫʯʝʥʥʦʝ ʚʳʨʘʞʝʥʠʝ ʧʦ d , ʦʪ 0  ʜʦ 

2
, ʚʳʥʦʩʷ ʧʦʩʪʦʷʥʥʳʝ ʚʝʣʠʯʠʥʳ ʟʘ ʟʥʘʢ ʠʥʪʝʛʨʘʣʘ, ʧʦʣʫʯʠʤ ʚʳʨʘʞʝʥʠʝ ʜʣʷ ʧʦʪʦʢʘ 

ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʠʟʣʫʯʝʥʠʷ, ʧʨʦʭʦʜʷʱʝʛʦ ʯʝʨʝʟ ʧʦʣʦʩʢʫ:  
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2

0

dSinSindAc  = 
2

0

2

/
2

Sin
dAc  = dAc

2

1
. 

ʇʨʦʝʢʮʠʷ ʧʦʪʦʢʘ, ʧʨʦʭʦʜʷʱʝʛʦ ʯʝʨʝʟ ʧʦʣʦʩʢʫ, ʥʘ ʚʝʨʪʠʢʘʣʴʥʫʶ ʧʣʦʩʢʦʩʪʴ ʍʋ, 

ʟʘʧʠʰʝʪʩʷ ʚ ʚʠʜʝ:  Cosdɸʩ
2

1
. 

ʀʥʪʝʛʨʠʨʫʷ ʧʦʣʫʯʝʥʥʦʝ ʚʳʨʘʞʝʥʠʝ ʧʦ d ,ʦʪ  0 ʜʦ 
2
,  ʠ ʫʤʥʦʞʘʷ ʚʩʸ ʥʘ 

4 (ʯʪʦʙʳ ʧʦʣʫʯʠʪʴ ʧʨʦʝʢʮʠʶ ʧʦʪʦʢʘ ʧʨʦʭʦʜʷʱʝʛʦ ʯʝʨʝʟ ʧʦʣʫʩʬʝʨʫ) ʧʦʣʫʯʠʤ: 

 

2

0

2 dCosAʌ cXY  = 
2

0
/2 SinAc

 = ʩɸ2 . 

 

cXY Aʌ 2 .                                               (22) 

 

ɼʣʷ ʩʨʘʚʥʝʥʠʷ ʟʘʧʠʰʝʤ ʨʷʜʦʤ ʧʨʦʝʢʮʠʶ ʧʦʪʦʢʘ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʠʟʣʫʯʝʥʠʷ ʥʘ 

ʛʦʨʠʟʦʥʪʘʣʴʥʫʶ ʧʣʦʩʢʦʩʪʴ: 

 

cXZ Aʌ
3

2
;    cXZ Aʌ 093,2 .                         (21) 

ʊʦ ʝʩʪʴ, ʧʦʣʫʯʝʥʥʳʝ ʟʥʘʯʝʥʠʷ ʧʨʦʝʢʮʠʡ ʜʦʚʦʣʴʥʦ ʙʣʠʟʢʠ ʤʝʞʜʫ ʩʦʙʦʡ, ʘ ʟʥʘʯʠʪ ʠ 

ʙʣʠʟʢʠ ʢ ʜʝʡʩʪʚʠʪʝʣʴʥʳʤ ʟʥʘʯʝʥʠʷʤ ʧʨʦʝʢʮʠʡ. 

ʆʯʝʚʠʜʥʦ, ʯʪʦ ʜʝʡʩʪʚʠʪʝʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʧʨʦʝʢʮʠʡ ʠʟʣʫʯʝʥʠʷ ʥʘ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʳʝ 

ʧʣʦʩʢʦʩʪʠ ʙʫʜʫʪ, ʧʨʠʤʝʨʥʦ, ʨʘʚʥʳ: 

 

ʩ

ɼ

XZ

ɼ

XY ɸʌʌ 0465,2 .                                (23) 

 

ɻʜʝ ʩɸ ï ʘʤʧʣʠʪʫʜʘ ʢʦʩʠʥʫʩʦʠʜʘʣʴʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʠʟʣʫʯʝʥʠʡ  

ʇʦʩʢʦʣʴʢʫ ʧʨʦʝʢʮʠʷ ʧʦʪʦʢʘ ʥʘ ʛʦʨʠʟʦʥʪʘʣʴʥʫʶ ʧʣʦʩʢʦʩʪʴ (XZʌ ) ʙʦʣʴʰʝ ʧʨʦʝʢʮʠʠ 

ʧʦʪʦʢʘ ʥʘ ʚʝʨʪʠʢʘʣʴʥʫʶ ʧʣʦʩʢʦʩʪʴ (XYʌ ), ʪʦ ʵʪʦ ʟʥʘʯʠʪ ʯʪʦ ʘʤʧʣʠʪʫʜʘ ʜʝʡʩʪʚʠʪʝʣʴʥʦʛʦ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʙʦʣʴʰʝ ʩɸ. ʀ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʚʝʢʪʦʨʳ ʠʟʣʫʯʝʥʠʷ ʜʝʡʩʪʚʠʪʝʣʴʥʦʛʦ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʨʘʟʤʝʱʘʶʪʩʷ ʚ ʵʣʣʠʧʩʦʠʜʝ ʠʣʠ ʦʚʘʣʝ, ʙʦʣʴʰʘʷ ʦʩʴ ʢʦʪʦʨʦʛʦ ʨʘʚʥʘ 

ʘʤʧʣʠʪʫʜʝ ʠʟʣʫʯʝʥʠʷ ʠ ʥʘʧʨʘʚʣʝʥʘ ʧʦ ʨʘʜʠʫʩʫ ɿʝʤʣʠ. 

ʆʪʥʦʰʝʥʠʝ ʧʨʦʝʢʮʠʡ ʠʟʣʫʯʝʥʠʷ ʥʘ ʛʦʨʠʟʦʥʪʘʣʴʥʫʶ ʧʣʦʩʢʦʩʪʴ (ʜʝʡʩʪʚʠʪʝʣʴʥʦʛʦ ʠ 

ʢʦʩʠʥʫʩʦʠʜʘʣʴʥʦʛʦ) ʨʘʚʥʦ: 

XZ

ɼ

XZ

ʌ

ʌ
= 978,0

093,2

0465,2
.                                               (24) 

 

 ʆʯʝʚʠʜʥʦ, ʯʪʦ ʧʨʠʤʝʨʥʦ ʪʘʢʠʤ ʞʝ ʙʫʜʝʪ ʠ ʦʪʥʦʰʝʥʠʝ ʧʨʦʝʢʮʠʡ ʠʟʣʫʯʝʥʠʷ ʥʘ 

ʛʦʨʠʟʦʥʪʘʣʴʥʫʶ ʦʩʴ (ʥʘ ʣʠʥʠʶ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʧʨʦʙʥʳʭ ʪʝʣ).  

 ʆʪʥʦʰʝʥʠʝ ʧʨʦʝʢʮʠʡ ʠʟʣʫʯʝʥʠʷ ʥʘ ʚʝʨʪʠʢʘʣʴʥʫʶ ʧʣʦʩʢʦʩʪʴ ʨʘʚʥʦ: 
 

0232,1
2

0465,2

XY

ɼ

XY

ʌ

ʌ
.                                            (25) 

     ʉʣʝʜʦʚʘʪʝʣʴʥʦ,  ʪʘʢʠʤ ʞʝ ʙʫʜʝʪ ʠ ʦʪʥʦʰʝʥʠʝ ʧʨʦʝʢʮʠʡ ʥʘ ʚʝʨʪʠʢʘʣʴʥʫʶ ʦʩʴ. 
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4.    ʂʆʅʊʈʆʃʔʅʆɽ ɺɿɺɽʐʀɺɸʅʀɽ ɿɽʄʃʀ 
 

 

ʂʘʚʝʥʜʠʰ ʦʧʨʝʜʝʣʠʣ ʛʨʘʚʠʪʘʮʠʦʥʥʫʶ ʧʦʩʪʦʷʥʥʫʶ ʜʣʷ ʩʣʫʯʘʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ 

ʪʦʯʝʯʥʳʭ ʤʘʩʩ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ɿʝʤʣʠ, ʚ ʩʠʣʴʥʦʤ ʛʨʘʚʠʪʘʮʠʦʥʥʦʤ ʧʦʣʝ ɿʝʤʣʠ, ʢʦʪʦʨʦʝ ʚ 

ʜʘʥʥʦʤ ʵʢʩʧʝʨʠʤʝʥʪʝ ʙʳʣʦ ʧʦʩʪʦʨʦʥʥʠʤ ʠ ʥʝ ʞʝʣʘʪʝʣʴʥʳʤ. ʇʦʥʷʪʥʦ, ʯʪʦ ʜʨʫʛʦʛʦ 

ʚʳʙʦʨʘ, ʚ ʦʧʨʝʜʝʣʝʥʠʠ ʤʝʩʪʘ ʧʨʦʚʝʜʝʥʠʷ ʵʢʩʧʝʨʠʤʝʥʪʘ, ʫ ʂʘʚʝʥʜʠʰʘ ʥʝ ʙʳʣʦ. ʅʦ 

ʚʦʟʤʦʞʥʦʩʪʴ ʫʯʝʩʪʴ ʤʝʪʦʜʠʯʝʩʢʠʝ ʧʦʛʨʝʰʥʦʩʪʠ, ʩʚʷʟʘʥʥʳʝ ʩ ʚʣʠʷʥʠʝʤ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ 

ʧʦʣʷ ɿʝʤʣʠ, ʧʨʠ ʨʘʩʯʸʪʝ ʛʨʘʚʠʪʘʮʠʦʥʥʦʡ ʧʦʩʪʦʷʥʥʦʡ, ʙʝʟʫʩʣʦʚʥʦ, ʙʳʣʘ, ʠ ʚʦʟʤʦʞʥʦʩʪʴ 

ʵʪʘ ʥʝ ʙʳʣʘ ʠʩʧʦʣʴʟʦʚʘʥʘ. ʕʪʘ ʧʦʛʨʝʰʥʦʩʪʴ ʥʝ ʦʧʨʝʜʝʣʝʥʘ ʠ ʜʦ ʩʠʭ ʧʦʨ. 

ɺ ʯʸʤ ʞʝ ʟʘʢʣʶʯʘʝʪʩʷ ʥʝʞʝʣʘʪʝʣʴʥʦʝ (ʥʝʛʘʪʠʚʥʦʝ) ʚʣʠʷʥʠʝ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʧʦʣʷ 

ɿʝʤʣʠ ʥʘ ʪʦʯʥʦʩʪʴ ʦʧʨʝʜʝʣʝʥʠʷ ʛʨʘʚʠʪʘʮʠʦʥʥʦʡ ʧʦʩʪʦʷʥʥʦʡ? 

ɼʝʣʦ ʚ ʪʦʤ, ʯʪʦ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʱʠʝ ʤʘʩʩʳ: 1m  ʠ 2m  (ʤʝʞʜʫ ʢʦʪʦʨʳʤʠ ʠʟʤʝʨʷʣʘʩʴ 

ʩʠʣʘ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʧʨʠʪʷʞʝʥʠʷ) ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ɿʝʤʣʝ ʷʚʣʷʶʪʩʷ ʧʨʦʙʥʳʤʠ ʪʝʣʘʤʠ (ʩ 

ʥʠʯʪʦʞʥʦ ʤʘʣʳʤʠ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ɿʝʤʣʸʡ, ʤʘʩʩʘʤʠ), ʩʤ. ʈʠʩ.12. ɺʩʣʝʜʩʪʚʠʝ ʯʝʛʦ: 

ʩʦʙʩʪʚʝʥʥʳʝ ʛʨʘʚʠʪʘʮʠʦʥʥʳʝ ʧʦʣʷ ʵʪʠʭ ʤʘʣʳʭ ʤʘʩʩ 21;mm , ʜʝʬʦʨʤʠʨʦʚʘʥʳ ʛʨʘʚʠʪʘʮʠʦʥ-

ʥʳʤ ʧʦʣʝʤ ɿʝʤʣʠ; ʩʠʣʦʚʳʝ ʣʠʥʠʠ ʛʨʘʚʠʪʘʮʠʦʥʥʳʭ ʧʦʣʝʡ ʵʪʠʭ ʤʘʩʩ ʨʘʟʚʸʨʥʫʪʳ ʚ ʩʪʦʨʦʥʫ 

ɿʝʤʣʠ; ʥʘʠʙʦʣʴʰʠʡ ʧʦʪʦʢ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʠʟʣʫʯʝʥʠʷ ʤʘʩʩ ʥʘʧʨʘʚʣʝʥ ʚ ʩʪʦʨʦʥʫ ɿʝʤʣʠ, ï 

ʵʪʦ ʫʩʠʣʠʚʘʝʪ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʤʘʩʩ ʩ ɿʝʤʣʸʡ, ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʩʠʣʦʡ ʧʨʠʪʷʞʝʥʠʷ, ʤʝʞʜʫ 

ʤʘʩʩʘʤʠ 1m  ʠ 2m .  

 
ʂʘʢ ʚʠʜʥʦ ʠʟ ʨʠʩʫʥʢʘ (12), ʢʦʥʬʠʛʫʨʘʮʠʷ ʛʨʘʚʠʪʘʮʠʦʥʥʳʭ ʧʦʣʝʡ,  

ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʱʠʭ ʤʘʩʩ, ʩʫʱʝʩʪʚʝʥʥʦ ʚʣʠʷʝʪ ʥʘ ʚʝʣʠʯʠʥʫ ʩʠʣʳ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ. 

ɽʩʣʠ ʚ ʬʦʨʤʫʣʫ (1) F
2

21

R

mm
; ʧʦʜʩʪʘʚʠʪʴ ʝʜʠʥʠʯʥʳʝ ʟʥʘʯʝʥʠʷ ʚʟʘʠʤʦʜʝʡ-

ʩʪʚʫʶʱʠʭ ʤʘʩʩ ʠ ʝʜʠʥʠʯʥʦʝ ʟʥʘʯʝʥʠʝ ʨʘʩʩʪʦʷʥʠʷ ʤʝʞʜʫ ʠʭ ʮʝʥʪʨʘʤʠ, ʪʦ ʤʳ ʧʦʣʫʯʠʤ: 

 

F ,                                                              (26) 

 

ʛʜʝ ï ʛʨʘʚʠʪʘʮʠʦʥʥʘʷ ʧʦʩʪʦʷʥʥʘʷ ʩʠʣʳ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ.  

ʊʦ ʝʩʪʴ ʛʨʘʚʠʪʘʮʠʦʥʥʘʷ ʧʦʩʪʦʷʥʥʘʷ ʩʠʣʳ ʨʘʚʥʘ ʩʠʣʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʝʜʠʥʠʯʥʳʭ 

ʤʘʩʩ ʥʘ ʝʜʠʥʠʯʥʦʤ ʨʘʩʩʪʦʷʥʠʠ. ʅʦ ʚ ʵʪʦʤ ʦʧʨʝʜʝʣʝʥʠʠ ʥʠʯʝʛʦ ʥʝ ʛʦʚʦʨʠʪʩʷ ʦ 

ʢʦʥʬʠʛʫʨʘʮʠʠ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʱʠʭ ʛʨʘʚʠʪʘʮʠʦʥʥʳʭ ʧʦʣʝʡ, ï ʩʣʝʜʦʚʘʪʝʣʴʥʦ ʵʪʦ 

ʦʧʨʝʜʝʣʝʥʠʝ ʥʝʪʦʯʥʦʝ. 

ɼʣʷ ʥʘʛʣʷʜʥʦʩʪʠ ʠʟʦʙʨʘʟʠʤ, ʥʘ ʨʠʩ.13, ʜʚʝ ʧʘʨʳ ʝʜʠʥʠʯʥʳʭ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʱʠʭ 

ʤʘʩʩ, ʥʘ ʝʜʠʥʠʯʥʦʤ ʨʘʩʩʪʦʷʥʠʠ ʤʝʞʜʫ ʠʭ ʮʝʥʪʨʘʤʠ. ʇʝʨʚʫʶ ʧʘʨʫ ʩʦʩʪʘʚʠʤ ʠʟ ʝʜʠʥʠʯʥʳʭ 

ʤʘʩʩ ʧʨʦʙʥʳʭ (ʤʘʣʳʭ) ʪʝʣ; ʚʪʦʨʫʶ ʧʘʨʫ ʩʦʩʪʘʚʠʤ ʠʟ ʝʜʠʥʠʯʥʦʡ ʤʘʩʩʳ ʧʨʦʙʥʦʛʦ ʪʝʣʘ ʠ 

ʝʜʠʥʠʯʥʦʡ ʤʘʩʩʳ ɿʝʤʣʠ. 
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ɽʜʠʥʠʯʥʘʷ ʤʘʩʩʘ ɿʝʤʣʠ (ʪʘʢʞʝ ʢʘʢ ʠ ʚʩʷ ɿʝʤʣʷ ʚ ʮʝʣʦʤ) ʠʤʝʝʪ ʨʘʚʥʦʤʝʨʥʦʝ 

ʩʬʝʨʠʯʝʩʢʦʝ ʛʨʘʚʠʪʘʮʠʦʥʥʦʝ ʧʦʣʝ. ɼʝʡʩʪʚʠʪʝʣʴʥʦ, ʚʝʜʴ ʛʨʘʚʠʪʘʮʠʦʥʥʦʝ ʠʟʣʫʯʝʥʠʝ 

ɿʝʤʣʠ, ʥʝʩʤʦʪʨʷ ʥʘ ʝʛʦ ʩʣʦʞʥʫʶ ʩʪʨʫʢʪʫʨʫ, ʩʤ. ʈʠʩ.9, ʚ ʮʝʣʦʤ (ʝʩʣʠ ʙʨʘʪʴ 

ʨʝʟʫʣʴʪʠʨʫʶʱʠʝ ʚʝʣʠʯʠʥʳ) ʥʘʧʨʘʚʣʝʥʦ ʚʦ ʚʩʝ ʩʪʦʨʦʥʳ ʦʪ ʮʝʥʪʨʘ ʠ ʥʝ ʟʘʚʠʩʠʪ (ʥʝ 

ʠʩʢʘʞʘʝʪʩʷ) ʦʪ ʧʨʠʩʫʪʩʪʚʠʷ ʧʨʦʙʥʳʭ (ʤʘʣʳʭ) ʪʝʣ ʚʙʣʠʟʠ ʝʸ ʧʦʚʝʨʭʥʦʩʪʠ. 

ʀʟ ʨʠʩʫʥʢʘ 13 ʥʘʛʣʷʜʥʦ ʚʠʜʥʦ, ʯʪʦ ʩʠʣʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʤʝʞʜʫ ʝʜʠʥʠʯʥʳʤʠ 

ʤʘʩʩʘʤʠ ʧʨʦʙʥʳʭ ʪʝʣ ʤʝʥʴʰʝ, ʯʝʤ ʩʠʣʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʤʝʞʜʫ ʝʜʠʥʠʯʥʦʡ ʤʘʩʩʦʡ 

ʧʨʦʙʥʦʛʦ ʪʝʣʘ ʠ ʝʜʠʥʠʯʥʦʡ ʤʘʩʩʦʡ ɿʝʤʣʠ. ɸ ʵʪʦ ʟʥʘʯʠʪ, ʯʪʦ çʛʨʘʚʠʪʘʮʠʦʥʥʦʡ 

ʧʦʩʪʦʷʥʥʦʡè ʥʝʪ ï ʝʩʪʴ ʛʨʘʚʠʪʘʮʠʦʥʥʘʷ ʬʫʥʢʮʠʷ, ʟʘʚʠʩʷʱʘʷ ʦʪ ʢʦʥʬʠʛʫʨʘʮʠʠ 

ʛʨʘʚʠʪʘʮʠʦʥʥʳʭ ʧʦʣʝʡ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʱʠʭ ʝʜʠʥʠʯʥʳʭ ʤʘʩʩ, ʥʘ ʝʜʠʥʠʯʥʦʤ ʨʘʩʩʪʦʷʥʠʠ.  

ɿʥʘʯʝʥʠʝ ʛʨʘʚʠʪʘʮʠʦʥʥʦʡ ʧʦʩʪʦʷʥʥʦʡ, ʢʦʪʦʨʳʤ ʧʦʣʴʟʫʶʪʩʷ ʜʦ ʥʘʩʪʦʷʱʝʛʦ 

ʚʨʝʤʝʥʠ (6,67 )/(10 2311 ʩʢʛʤ , ï  ʧʦʣʫʯʝʥʦ ʚ 1942 ʛʦʜʫ, ʇ. ʍʝʡʣʦʤ ʠ ʇ. ʍʨʞʘʥʦʚʩʢʠʤ, ʚ 

ʥʘʮʠʦʥʘʣʴʥʦʤ ʙʶʨʦ ʤʝʨ ʠ ʩʪʘʥʜʘʨʪʦʚ ʉʐɸ, ʪʘʢ ʥʘʟʳʚʘʝʤʳʤ,  ʜʠʥʘʤʠʯʝʩʢʠʤ ʤʝʪʦʜʦʤ. 

ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʵʪʦʛʦ ʤʝʪʦʜʘ, ʚʝʣʠʯʠʥʘ ʛʨʘʚʠʪʘʮʠʦʥʥʦʡ ʧʦʩʪʦʷʥʥʦʡ ʦʧʨʝʜʝʣʷʝʪʩʷ 

ʧʦ ʠʟʤʝʥʝʥʠʶ ʯʘʩʪʦʪʳ ʢʨʫʪʠʣʴʥʳʭ ʢʦʣʝʙʘʥʠʡ ʚʝʩʦʚ, ʧʨʠ ʧʝʨʝʤʝʱʝʥʠʠ ʵʪʘʣʦʥʥʳʭ ʤʘʩʩ 

(ʪʦ ʝʩʪʴ ʤʘʩʩ 1m ). 

ʊʦʯʥʦʩʪʴ ʵʪʠʭ ʠʟʤʝʨʝʥʠʡ ʜʦʚʦʣʴʥʦ ʚʳʩʦʢʘ, ʥʦ ʥʘ ʩʪʘʜʠʠ ʦʙʨʘʙʦʪʢʠ ʠ ʦʩʤʳʩʣʝʥʠʷ 

ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʚʢʨʘʣʘʩʴ ʩʫʱʝʩʪʚʝʥʥʘʷ ʤʝʪʦʜʠʯʝʩʢʘʷ ʦʰʠʙʢʘ, ʚʝʣʠʯʠʥʫ ʢʦʪʦʨʦʡ 

ʤʳ ʩʝʡʯʘʩ ʠ ʧʦʩʪʘʨʘʝʤʩʷ ʦʧʨʝʜʝʣʠʪʴ. ɼʣʷ ʯʝʛʦ: 

 

 

4.1.ɺʳʯʠʩʣʠʤ ʧʨʦʝʢʮʠʶ ʧʦʪʦʢʘ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʠʟʣʫʯʝʥʠʷ ʝʜʠʥʠʯʥʦʡ ʤʘʩʩʳ, 

ʠʤʝʶʱʝʡ ʢʦʩʠʥʫʩʦʠʜʘʣʴʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʧʣʦʪʥʦʩʪʠ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʠʟʣʫʯʝʥʠʷ, 

ʥʘ ʣʠʥʠʶ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ (ʥʘ ʧʦʣʫʦʩʴ ʍ), ʩʤ. ʨʠʩ.14. 
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ʆʢʨʫʞʠʤ ʝʜʠʥʠʯʥʫʶ ʤʘʩʩʫ (m) ʯʝʪʚʸʨʪʦʡ ʯʘʩʪʴʶ ʩʬʝʨʳ, ʩ ʮʝʥʪʨʦʤ ʚ ʪʦʯʢʝ m, 

ʨʘʜʠʫʩʦʤ çʘè, ʨʘʚʥʳʤ ʝʜʠʥʠʮʝ. ʅʘ ʨʠʩʫʥʢʝ 14 ʧʦʢʘʟʘʥʘ ʝʜʠʥʠʯʥʘʷ ʤʘʩʩʘ (m), ʠʤʝʶʱʘʷ 

ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʧʣʦʪʥʦʩʪʠ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʠʟʣʫʯʝʥʠʷ ʧʦ ʟʘʢʦʥʫ ʢʦʩʠʥʫʩʘ. ɸʤʧʣʠʪʫʜʘ 

ʧʣʦʪʥʦʩʪʠ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʠʟʣʫʯʝʥʠʷ ʨʘʚʥʘ (ɸʩ), ʟʥʘʯʦʢ ʩ (Cos) ʫʢʘʟʳʚʘʝʪ ʥʘ ʪʦ, ʯʪʦ ʵʪʦ 

ʘʤʧʣʠʪʫʜʘ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʧʦʣʷ, ʠʤʝʶʱʝʛʦ ʢʦʩʠʥʫʩʦʠʜʘʣʴʥʫʶ ʢʦʥʬʠʛʫʨʘʮʠʶ. ʂʦʥʮʳ 

ʚʝʢʪʦʨʦʚ, ʧʣʦʪʥʦʩʪʠ ʠʟʣʫʯʝʥʠʷ ʧʦ ʥʘʧʨʘʚʣʝʥʠʷʤ, ʦʙʨʘʟʫʶʪ ʩʬʝʨʫ, ʜʠʘʤʝʪʨʦʤ ɸʩ. 

ɺʩʸ ʛʨʘʚʠʪʘʮʠʦʥʥʦʝ ʠʟʣʫʯʝʥʠʝ ʝʜʠʥʠʯʥʦʡ ʤʘʩʩʳ (m), ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʱʝʝ ʩ 

ʧʨʦʙʥʦʡ ʤʘʩʩʦʡ, ʧʨʦʭʦʜʠʪ ʯʝʨʝʟ ʵʪʫ ʯʝʪʚʝʨʪʴ ʩʬʝʨʳ. 

ʈʘʟʨʝʞʝʤ ʵʪʫ ʯʝʪʚʝʨʪʫʰʢʫ ʩʬʝʨʳ ʥʘ ʧʦʣʦʩʢʠ (ʩʬʝʨʠʯʝʩʢʠʝ ʪʨʝʫʛʦʣʴʥʠʢʠ). ʐʠʨʠʥʘ 

ʦʩʥʦʚʘʥʠʷ ʧʦʣʦʩʢʠ ʨʘʚʥʘ d . ʈʘʩʩʤʦʪʨʠʤ ʦʜʠʥ ʠʟ ʵʪʠʭ ʪʨʝʫʛʦʣʴʥʠʢʦʚ (ʥʘ ʨʠʩʫʥʢʝ ʦʥ 

ʚʳʜʝʣʝʥ ʩʚʝʪʣʦʩʝʨʳʤ ʮʚʝʪʦʤ). 

ʈʘʟʨʝʞʝʤ ʚʳʜʝʣʝʥʥʫʶ ʧʦʣʦʩʢʫ ʥʘ ʦʪʜʝʣʴʥʳʝ ʧʷʪʥʘ (ʪʨʘʧʝʮʠʠ). ʐʠʨʠʥʘ ʧʷʪʥʘ (ʐ) 

ʨʘʚʥʘ Sind ; ɼʣʠʥʘ ʧʷʪʥʘ ʨʘʚʥʘ d ; ʇʣʦʱʘʜʴ ʧʷʪʥʘ ʨʘʚʥʘ Sind d ;  ʇʦʪʦʢ 

ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʠʟʣʫʯʝʥʠʷ, ʧʨʦʭʦʜʷʱʝʛʦ ʯʝʨʝʟ ʧʷʪʥʦ, ʦʧʨʝʜʝʣʷʝʪʩʷ ʚʳʨʘʞʝʥʠʝʤ: 

dSindCosɸʩ ;  ʇʨʦʝʢʮʠʷ ʧʦʪʦʢʘ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʠʟʣʫʯʝʥʠʷ ʯʝʨʝʟ ʧʷʪʥʦ ʥʘ 

ʛʦʨʠʟʦʥʪʘʣʴʥʫʶ ʧʣʦʩʢʦʩʪʴ, ʟʘʧʠʰʝʪʩʷ ʚ ʚʠʜʝ: dSindCosɸʩ Sin .  

ʀʥʪʝʛʨʠʨʫʷ, ʧʦʣʫʯʝʥʥʦʝ ʚʳʨʘʞʝʥʠʝ, ʧʦ d , ʦʪ 0,  ʜʦ 
2
, ʠ, ʚʳʥʦʩʷ 

ʧʦʩʪʦʷʥʥʳʝ ʚʝʣʠʯʠʥʳ ʟʘ ʟʥʘʢ ʠʥʪʝʛʨʘʣʘ, ʧʦʣʫʯʠʤ ʧʨʦʝʢʮʠʶ ʥʘ ʧʣʦʩʢʦʩʪʴ, ʧʦʪʦʢʘ 

ʠʟʣʫʯʝʥʠʷ ʧʨʦʭʦʜʷʱʝʛʦ ʯʝʨʝʟ ʧʦʣʦʩʢʫ:   

dSinSindɸʩ

2

0

2
  = 

2

0

3

/
3

Sin
dɸʩ  = d

ɸʩ

3
. 

ʇʨʦʝʢʮʠʷ ʧʦʪʦʢʘ, ʧʨʦʭʦʜʷʱʝʛʦ ʯʝʨʝʟ ʧʦʣʦʩʢʫ, ʥʘ ʦʩʴ ʍ ʟʘʧʠʰʝʪʩʷ ʚ ʚʠʜʝ:  

dCos
ɸʩ

3
.  ʀʥʪʝʛʨʠʨʫʷ ʧʦʣʫʯʝʥʥʦʝ ʚʳʨʘʞʝʥʠʝ ʧʦ d , ʦʪ =0, ʜʦ   =

2
, ʠ 

ʫʤʥʦʞʘʷ ʥʘ 2, ʧʦʣʫʯʠʤ ʧʨʦʝʢʮʠʶ ʧʦʪʦʢʘ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʠʟʣʫʯʝʥʠʷ, ʧʨʦʭʦʜʷʱʝʛʦ ʯʝʨʝʟ 

4
1  ʩʬʝʨʳ, ʥʘ ʦʩʴ ʍ;      

2

0
3

2
dCosɸʩ  = 

2

0
/

3

2
SinAc  = cA

3

2
; 

ʩʭ ɸʌ
3

2

                                                    
(28) 

 

 

4.2.ɺʳʯʠʩʣʠʤ ʘʙʩʦʣʶʪʥʦʝ ʟʥʘʯʝʥʠʝ ʧʨʦʝʢʮʠʠ ʧʦʪʦʢʘ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ 

ʠʟʣʫʯʝʥʠʷ ʧʨʦʙʥʦʛʦ ʪʝʣʘ ʥʘ ʚʝʨʪʠʢʘʣʴʥʫʶ ʦʩʴ ʋ (ʥʘ ʣʠʥʠʶ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ), ʩʤ. 

ʨʠʩ.15. 

 



ɽʀɺ ʇʘʚʣʘ ɺʪʦʨʦʛʦ ʞʫʨʥʘʣ çʈʫʩʩʢʘʷ ʄʳʩʣʴè, 2011, ˉ 1-12, ʩʪʨ. 150 

 

ʅʘ ʨʠʩʫʥʢʝ 15 ʧʦʢʘʟʘʥʘ ʝʜʠʥʠʯʥʘʷ ʤʘʩʩʘ (m), ʠʤʝʶʱʘʷ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʧʣʦʪʥʦʩʪʠ 

ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʠʟʣʫʯʝʥʠʷ ʧʦ ʟʘʢʦʥʫ ʢʦʩʠʥʫʩʘ. ɸʤʧʣʠʪʫʜʘ ʧʣʦʪʥʦʩʪʠ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ 

ʠʟʣʫʯʝʥʠʷ ʨʘʚʥʘ (ɸʩ), ʟʥʘʯʦʢ ʩ (Cos) ʫʢʘʟʳʚʘʝʪ ʥʘ ʪʦ, ʯʪʦ ʵʪʦ ʘʤʧʣʠʪʫʜʘ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ 

ʧʦʣʷ, ʠʤʝʶʱʝʛʦ ʢʦʩʠʥʫʩʦʠʜʘʣʴʥʫʶ ʢʦʥʬʠʛʫʨʘʮʠʶ. ʂʦʥʮʳ ʚʝʢʪʦʨʦʚ, ʧʣʦʪʥʦʩʪʠ 

ʠʟʣʫʯʝʥʠʷ ʧʦ ʥʘʧʨʘʚʣʝʥʠʷʤ, ʦʙʨʘʟʫʶʪ ʩʬʝʨʫ, ʜʠʘʤʝʪʨʦʤ ɸʩ. 

ɽʜʠʥʠʯʥʘʷ ʤʘʩʩʘ (m) ʦʢʨʫʞʝʥʘ ʧʦʣʫʩʬʝʨʦʡ ʨʘʜʠʫʩʘ (ʘ); ʧʦʣʫʩʬʝʨʘ ʧʦʩʪʨʦʝʥʘ ʠʟ 

ʪʦʯʢʠ (m) ʢʘʢ ʠʟ ʮʝʥʪʨʘ. ɺʩʸ ʛʨʘʚʠʪʘʮʠʦʥʥʦʝ ʠʟʣʫʯʝʥʠʝ ʝʜʠʥʠʯʥʦʡ ʤʘʩʩʳ (m) ʧʨʦʭʦʜʠʪ 

ʯʝʨʝʟ ʵʪʫ ʧʦʣʫʩʬʝʨʫ. 

ɺ ʥʘʧʨʘʚʣʝʥʠʠ , ʯʝʨʝʟ ʩʬʝʨʠʯʝʩʢʫʶ ʧʦʣʦʩʢʫ ʰʠʨʠʥʦʡ (dL) ʠ ʧʣʦʱʘʜʴʶ (dS), 

ʧʨʦʭʦʜʠʪ ʧʦʪʦʢ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʠʟʣʫʯʝʥʠʷ (dʌ). 
 

dSCosɸʩdʌ ,                                               (29) 
 

ʛʜʝ: xdadS 2 ;  Sinax .  
 

ʇʦʜʩʪʘʚʣʷʷ ʟʥʘʯʝʥʠʷ (ʭ) ʠ (dS) ʚ (30) ʠ ʧʨʠʥʠʤʘʷ ʨʘʜʠʫʩ ʧʦʣʫʩʬʝʨʳ ʨʘʚʥʳʤ 

ʝʜʠʥʠʮʝ (ʘ=1), ʧʦʣʫʯʠʤ: 

dSinCosɸʩdʌ 2 . 

ʇʨʦʝʢʮʠʷ ʧʦʪʦʢʘ  dʌ ʥʘ ʚʝʨʪʠʢʘʣʴʥʫʶ ʦʩʴ ʋ, ʙʫʜʝʪ ʨʘʚʥʘ: 
 

dCosSinCosɸʩdʌʫ 2 .                            (30) 
 

ʀʥʪʝʛʨʠʨʫʷ ʦʙʝ ʯʘʩʪʠ ʚʳʨʘʞʝʥʠʷ (22) ʠ, ʠʤʝʷ ʚ ʚʠʜʫ, ʯʪʦ dCosdSin , 

ʧʦʣʫʯʠʤ: 

dCosCosɸʩʌʫ

2

0

22  = 
2

0

3

/
3

2
Cos

ɸʩ ; 

ɸʩʌʫ
3

2
,                                                (31) 

ʛʜʝ: ʫʌ  ï ʧʨʦʝʢʮʠʷ ʚʩʝʛʦ ʧʦʪʦʢʘ ʢʦʩʠʥʫʩʦʠʜʘʣʴʥʦʛʦ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʠʟʣʫʯʝʥʠʷ ʥʘ 

ʦʩʴ ʋ; 

        ɸʩ ï ʘʤʧʣʠʪʫʜʘ ʧʣʦʪʥʦʩʪʠ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʠʟʣʫʯʝʥʠʷ. 

 

 

4.3. ɺʳʯʠʩʣʠʤ ʧʨʦʝʢʮʠʶ ʧʦʪʦʢʘ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʠʟʣʫʯʝʥʠʷ ʝʜʠʥʠʯʥʦʡ 

ʤʘʩʩʳ, ʠʤʝʶʱʝʡ ʨʘʚʥʦʤʝʨʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʠʟʣʫʯʝʥʠʷ, ʥʘ ʧʦʣʫʦʩʴ ʋ (ʥʘ ʣʠʥʠʶ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ), ʩʤ. ʈʠʩ. 16. 
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ʆʢʨʫʞʠʤ ʝʜʠʥʠʯʥʫʶ ʤʘʩʩʫ m ʩʬʝʨʦʡ, ʨʘʜʠʫʩʦʤ ʘ, ʨʘʚʥʳʤ ʝʜʠʥʠʮʝ. 

ʆʙʦʟʥʘʯʝʥʠʷ: ʦɸ ï ʧʣʦʪʥʦʩʪʴ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʠʟʣʫʯʝʥʠʷ ʝʜʠʥʠʯʥʦʡ ʤʘʩʩʳ, ʥʘ 

ʝʜʠʥʠʯʥʦʤ ʨʘʩʩʪʦʷʥʠʠ; 

  dL ï ʰʠʨʠʥʘ ʩʬʝʨʠʯʝʩʢʦʡ ʧʦʣʦʩʢʠ; dL=d ; 

  dS ï ʧʣʦʱʘʜʴ ʩʬʝʨʠʯʝʩʢʦʡ ʧʦʣʦʩʢʠ; rdLdS 2 , ʛʜʝ ;Sinar  

ʧʦʜʩʪʘʚʣʷʷ ʟʥʘʯʝʥʠʷ, ʧʦʣʫʯʠʤ: SinddS 2 . 

ʇʦʪʦʢ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʠʟʣʫʯʝʥʠʷ ʯʝʨʝʟ ʧʦʣʦʩʢʫ dS ʦʧʨʝʜʝʣʠʪʩʷ ʚʳʨʘʞʝʥʠʝʤ: 

  SindAo 2 . 

ʇʨʦʝʢʮʠʷ ʧʦʪʦʢʘ, ʧʨʦʭʦʜʷʱʝʛʦ ʯʝʨʝʟ ʧʦʣʦʩʢʫ, ʥʘ ʧʦʣʫʦʩʴ (ʋ) ʟʘʧʠʰʝʪʩʷ ʚ ʚʠʜʝ: 

  dCosSinɸdʌ ʦʫ 2 . 

ʀʥʪʝʛʨʠʨʫʷ ʵʪʦ ʚʳʨʘʞʝʥʠʝ ʧʦ d , ʦʪ0,  ʜʦ 
2
, ʧʦʣʫʯʠʤ ʚʳʨʘʞʝʥʠʝ ʜʣʷ 

ʦʧʨʝʜʝʣʝʥʠʷ ʧʨʦʝʢʮʠʠ ʧʦʪʦʢʘ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʠʟʣʫʯʝʥʠʷ ʥʘ ʧʦʣʫʦʩʴ ʋ: 

2

0

2 dSinSinɸʌ ʦʫ  = 
2

0

2

/
2

2
Sin

Ao  = oA ; 

ʦʫ ɸʌ .                                               (32) 

 

ʉʨʘʚʥʠʪʴ ʤʝʞʜʫ ʩʦʙʦʡ ʚʝʣʠʯʠʥʳ ʧʨʦʝʢʮʠʡ ʛʨʘʚʠʪʘʮʠʦʥʥʳʭ ʧʦʪʦʢʦʚ, ʚʳʨʘʞʝʥʥʳʭ 

ʬʦʨʤʫʣʘʤʠ (31) ʠ (32) ʥʝ ʚʦʟʤʦʞʥʦ, ʪʘʢ ʢʘʢ ʤʳ ʧʦʢʘ ʥʝ ʟʥʘʝʤ ʩʦʦʪʥʦʰʝʥʠʝ ʤʝʞʜʫ 

ʚʝʣʠʯʠʥʘʤʠ ʘʤʧʣʠʪʫʜ: 0ɸ ʠ ʩɸ 

ʉʦʦʪʥʦʰʝʥʠʝ ʵʪʦ ʤʦʞʥʦ ʥʘʡʪʠ ʠʟ ʩʨʘʚʥʝʥʠʷ ʚʳʨʘʞʝʥʠʡ ʧʦʣʥʳʭ ʧʦʪʦʢʦʚ 

ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʠʟʣʫʯʝʥʠʷ ʝʜʠʥʠʯʥʳʭ ʤʘʩʩ, ʠʤʝʶʱʠʭ ʨʘʟʣʠʯʥʳʝ ʢʦʥʬʠʛʫʨʘʮʠʠ 

ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʧʦʣʷ. ʇʦʣʥʳʝ ʧʦʪʦʢʠ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʠʟʣʫʯʝʥʠʷ ʝʜʠʥʠʯʥʳʭ ʤʘʩʩ 

ʜʦʣʞʥʳ ʙʳʪʴ ʨʘʚʥʳ, ʥʝ ʟʘʚʠʩʠʤʦ ʦʪ ʢʦʥʬʠʛʫʨʘʮʠʠ ʛʨʘʚʠʪʘʮʠʦʥʥʳʭ ʧʦʣʝʡ. 

 

3.4. ʅʘʡʜʸʤ ʧʦʣʥʳʡ ʧʦʪʦʢ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʠʟʣʫʯʝʥʠʷ ʝʜʠʥʠʯʥʦʡ ʤʘʩʩʳ, 

ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʠʟʣʫʯʝʥʠʷ ʢʦʪʦʨʦʡ ʧʦʜʯʠʥʷʝʪʩʷ ʟʘʢʦʥʫ ʢʦʩʠʥʫʩʘ,  ʩʤ. ʨʠʩ.17. 

 
ʆʢʨʫʞʠʤ ʝʜʠʥʠʯʥʫʶ ʤʘʩʩʫ m ʧʦʣʫʩʬʝʨʦʡ ʝʜʠʥʠʯʥʦʛʦ ʨʘʜʠʫʩʘ (ʘ) ʠ ʧʦʩʯʠʪʘʝʤ 

ʧʦʣʥʳʡ ʧʦʪʦʢ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʠʟʣʫʯʝʥʠʷ, ʧʨʦʭʦʜʷʱʠʡ ʯʝʨʝʟ ʵʪʫ ʧʦʣʫʩʬʝʨʫ. ʅʘ ʨʠʩʫʥʢʝ 

17 ʧʦʢʘʟʘʥʘ ʝʜʠʥʠʯʥʘʷ ʤʘʩʩʘ (m), ʠʤʝʶʱʘʷ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʧʣʦʪʥʦʩʪʠ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ 

ʠʟʣʫʯʝʥʠʷ ʧʦ ʟʘʢʦʥʫ ʢʦʩʠʥʫʩʘ.  
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ɸʤʧʣʠʪʫʜʘ ʧʣʦʪʥʦʩʪʠ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʠʟʣʫʯʝʥʠʷ ʨʘʚʥʘ (ɸʩ), ʟʥʘʯʦʢ ʩ (Cos) 

ʫʢʘʟʳʚʘʝʪ ʥʘ ʪʦ, ʯʪʦ ʵʪʦ ʘʤʧʣʠʪʫʜʘ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʧʦʣʷ, ʠʤʝʶʱʝʛʦ ʢʦʩʠʥʫʩʦʠʜʘʣʴʥʫʶ 

ʢʦʥʬʠʛʫʨʘʮʠʶ. ʂʦʥʮʳ ʚʝʢʪʦʨʦʚ, ʧʣʦʪʥʦʩʪʠ ʠʟʣʫʯʝʥʠʷ ʧʦ ʥʘʧʨʘʚʣʝʥʠʷʤ, ʦʙʨʘʟʫʶʪ ʩʬʝʨʫ, 

ʜʠʘʤʝʪʨʦʤ ɸʩ. 

ɽʜʠʥʠʯʥʘʷ ʤʘʩʩʘ (m) ʦʢʨʫʞʝʥʘ ʧʦʣʫʩʬʝʨʦʡ ʨʘʜʠʫʩʘ (ʘ); ʧʦʣʫʩʬʝʨʘ ʧʦʩʪʨʦʝʥʘ ʠʟ 

ʪʦʯʢʠ (m) ʢʘʢ ʠʟ ʮʝʥʪʨʘ. ɺʩʸ ʛʨʘʚʠʪʘʮʠʦʥʥʦʝ ʠʟʣʫʯʝʥʠʝ ʝʜʠʥʠʯʥʦʡ ʤʘʩʩʳ (m) ʧʨʦʭʦʜʠʪ 

ʯʝʨʝʟ ʵʪʫ ʧʦʣʫʩʬʝʨʫ. 
 

ʄʦʞʥʦ ʟʘʧʠʩʘʪʴ: ddL ; 

                              XdLdS 2 ;  ʛʜʝ, SinX ; 

                              SinddS 2 . 

ʏʝʨʝʟ ʩʬʝʨʠʯʝʩʢʫʶ ʧʦʣʦʩʢʫ dS ʧʨʦʭʦʜʠʪ ʧʦʪʦʢ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʠʟʣʫʯʝʥʠʷ, 

ʨʘʚʥʳʡ: dSinCosAc 2 ; ʀʥʪʝʛʨʠʨʫʷ ʧʦʣʫʯʝʥʥʦʝ ʚʳʨʘʞʝʥʠʝ ʧʦ d  , ʦʪ =0, 

ʜʦ =
2
, ʧʦʣʫʯʠʤ ʧʦʣʥʳʡ ʧʦʪʦʢ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʠʟʣʫʯʝʥʠʷ ʝʜʠʥʠʯʥʦʡ ʤʘʩʩʳ. 

2

0

2 dSinSinɸʌ ʩ  = 
2

0

2

/
2

2
Sin

Ac  = cA ; 

ʩɸʌ .                                               (33) 

 

4.5. ʇʦʣʥʳʡ ʧʦʪʦʢ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʠʟʣʫʯʝʥʠʷ ʝʜʠʥʠʯʥʦʡ ʤʘʩʩʳ, ʩ ʨʘʚʥʦ-

ʤʝʨʥʦʡ ʧʣʦʪʥʦʩʪʴʶ ʠʟʣʫʯʝʥʠʷ ʧʦ ʚʩʝʤ ʥʘʧʨʘʚʣʝʥʠʷʤ (ʦɸ) ʥʘʡʜʝʪʩʷ ʠʟ ʩʣʝʜʫʶʱʠʭ 

ʩʦʦʙʨʘʞʝʥʠʡ:  

ʇʣʦʱʘʜʴ ʧʦʚʝʨʭʥʦʩʪʠ ʩʬʝʨʳ ʝʜʠʥʠʯʥʦʛʦ ʨʘʜʠʫʩʘ, ʦʢʨʫʞʘʶʱʝʡ ʝʜʠʥʠʯʥʫʶ ʤʘʩʩʫ, 

ʨʘʚʥʘ 4 . 

ʀ ʧʦʣʥʳʡ ʧʦʪʦʢ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʠʟʣʫʯʝʥʠʷ ʝʜʠʥʠʯʥʦʡ ʤʘʩʩʳ ʨʘʚʝʥ: 
 

4ʦɸʌ .                                                 (34) 
 

ʇʨʠʨʘʚʥʠʚʘʷ ʧʨʘʚʳʝ ʯʘʩʪʠ ʚʳʨʘʞʝʥʠʡ (33) ʠ (34), ʧʦʣʫʯʠʤ: 4ʦʩ ɸɸ ; 
 

ʦʩ ɸɸ 4 .                                                   (35) 
 

4.6. ʇʣʦʪʥʦʩʪʴ ʨʘʜʠʘʣʴʥʦʛʦ (ʨʝʟʫʣʴʪʠʨʫʶʱʝʛʦ) ʠʟʣʫʯʝʥʠʷ ʩʨʝʜʥʝʡ ʝʜʠʥʠʯʥʦʡ 

ʤʘʩʩʳ ɿʝʤʣʠ ʤʝʥʴʰʝ ʧʣʦʪʥʦʩʪʠ (0ɸ), ʠʟʣʫʯʝʥʠʷ ʝʜʠʥʠʯʥʦʡ ʤʘʩʩʳ, ʠʤʝʶʱʝʡ ʨʘʚʥʦʤʝʨ-

ʥʦʝ ʨʘʜʠʘʣʴʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʠʟʣʫʯʝʥʠʷ.  ʇʨʠʯʠʥʘ ʪʦʤʫ: ʩʣʦʞʥʘʷ (ʙʣʠʟʢʘʷ ʢ ʢʦʩʠʥʫʩʦ-

ʠʜʘʣʴʥʦʡ) ʩʪʨʫʢʪʫʨʘ ʠʟʣʫʯʝʥʠʷ ʫ ʧʦʚʝʨʭʥʦʩʪʠ ɿʝʤʣʠ, ʩʤ. ʈʠʩ. 18. 
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ʅʘ ʨʠʩʫʥʢʝ ʧʦʢʘʟʘʥʳ ʯʝʪʳʨʝ ʧʨʦʠʟʚʦʣʴʥʳʝ ʪʦʯʢʠ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ɿʝʤʣʠ. ʇʦʢʘʟʘʥʘ 

ʩʪʨʫʢʪʫʨʘ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʠʟʣʫʯʝʥʠʷ ɿʝʤʣʠ ʚ ʵʪʠʭ ʪʦʯʢʘʭ. ɺ ʮʝʣʦʤ, ʝʩʣʠ ʫʯʠʪʳʚʘʪʴ 

ʪʦʣʴʢʦ ʨʝʟʫʣʴʪʠʨʫʶʱʫʶ ʧʣʦʪʥʦʩʪʴ ʠʟʣʫʯʝʥʠʷ (rA ), ɿʝʤʣʷ ʠʤʝʝʪ ʨʘʚʥʦʤʝʨʥʦʝ (ʨʘʜʠʘʣʴ-

ʥʦʝ) ʠʟʣʫʯʝʥʠʝ. 

 

ɿʜʝʩʴ: ʩɸ ï ʘʤʧʣʠʪʫʜʘ (ʥʘʠʙʦʣʴʰʘʷ ʧʣʦʪʥʦʩʪʴ) ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʠʟʣʫʯʝʥʠʡ ʥʘ 

ʧʦʚʝʨʭʥʦʩʪʠ ɿʝʤʣʠ, ʚ ʧʨʦʠʟʚʦʣʴʥʦʡ ʪʦʯʢʝ; 

         rA  ï ʨʝʟʫʣʴʪʠʨʫʶʱʘʷ ʧʣʦʪʥʦʩʪʴ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʠʟʣʫʯʝʥʠʷ ʨʘʜʠʘʣʴʥʦʛʦ 

ʥʘʧʨʘʚʣʝʥʠʷ, ʚ ʧʨʦʠʟʚʦʣʴʥʦʡ ʪʦʯʢʝ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ɿʝʤʣʠ (ʧʨʦʝʢʮʠʷ ʠʟʣʫʯʝʥʠʡ ʥʘ 

ʚʝʨʪʠʢʘʣʴʥʫʶ ʦʩʴ); 

          ʦɸï ʧʣʦʪʥʦʩʪʴ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʠʟʣʫʯʝʥʠʷ ʨʘʜʠʘʣʴʥʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ, ʧʨʠ 

ʫʩʣʦʚʠʠ: ʝʩʣʠ ʙʳ ʤʘʩʩʘ ɿʝʤʣʠ ʠʟʣʫʯʘʣʘ ʪʦʣʴʢʦ ʚ ʨʘʜʠʘʣʴʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ.  

ʇʦ ʦʧʨʝʜʝʣʝʥʠʶ, ʦɸ ʨʘʚʥʘ ʧʦʣʥʦʤʫ ʧʦʪʦʢʫ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʠʟʣʫʯʝʥʠʷ, ʧʨʦʭʦʜʷ-

ʱʝʤʫ ʯʝʨʝʟ ʝʜʠʥʠʯʥʫʶ ʧʦʚʝʨʭʥʦʩʪʴ, ʚ ʧʨʦʠʟʚʦʣʴʥʦʡ ʪʦʯʢʝ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ɿʝʤʣʠ.  

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʦʪʥʦʰʝʥʠʝ: rA / ʦɸ ʨʘʚʥʦ ʦʪʥʦʰʝʥʠʶ ʚʝʣʠʯʠʥʳ ʧʨʦʝʢʮʠʠ ʚʩʝʭ 

ʠʟʣʫʯʝʥʠʡ ʧʨʦʭʦʜʷʱʠʭ ʯʝʨʝʟ ʪʦʯʢʫ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ɿʝʤʣʠ, ʥʘ ʚʝʨʪʠʢʘʣʴʥʫʶ ʦʩʴ, ʢ 

ʧʦʣʥʦʤʫ ʧʦʪʦʢʫ ʵʪʠʭ ʞʝ ʠʟʣʫʯʝʥʠʡ. ʆʪʥʦʰʝʥʠʝ (rA / ʦɸ) ʨʘʚʥʦ ʪʘʢʞʝ ʠ ʦʜʥʦʠʤʸʥʥʦʤʫ 

ʦʪʥʦʰʝʥʠʶ ʠʟʣʫʯʝʥʠʡ ʝʜʠʥʠʯʥʦʡ ʤʘʩʩʳ, ʥʘʭʦʜʷʱʝʡʩʷ ʚ ʙʣʠʟʠ ʧʦʚʝʨʭʥʦʩʪʠ ɿʝʤʣʠ. ʕʪʠ 

ʧʦʩʣʝʜʥʠʝ ʚʝʣʠʯʠʥʳ ʤʳ ʫʞʝ ʥʘʰʣʠ: 

ɸʩʌʫ
3

2
; (31) 

ʩɸʌ ;  (33) 

 ɻʜʝ:    Yʌ  ï ʧʨʦʝʢʮʠʷ ʠʟʣʫʯʝʥʠʡ ʝʜʠʥʠʯʥʦʡ ʤʘʩʩʳ ʥʘ ʚʝʨʪʠʢʘʣʴʥʫʶ ʦʩʴ; 

  ʌ ï ʧʦʣʥʳʡ ʧʦʪʦʢ ʠʟʣʫʯʝʥʠʷ ʝʜʠʥʠʯʥʦʡ ʤʘʩʩʳ. 

  

ʇʦʪʦʤʫ ʤʦʞʥʦ ʟʘʧʠʩʘʪʴ: 

o

r

A

A
=
ʌ

ʌʫ
; 

o

r

A

A
=

c

c

A

A

3

2
=2/3; 

rA = oA
3

2
,                                                      (36) 

ʛʜʝ: ʦɸ ï ʧʣʦʪʥʦʩʪʴ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʠʟʣʫʯʝʥʠʷ ʝʜʠʥʠʯʥʦʡ ʤʘʩʩʳ, ʠʤʝʶʱʝʡ 

ʨʘʚʥʦʤʝʨʥʦʝ (ʨʘʜʠʘʣʴʥʦʝ) ʠʟʣʫʯʝʥʠʝ; 

        rA  ï ʧʣʦʪʥʦʩʪʴ ʨʘʜʠʘʣʴʥʦʛʦ ʠʟʣʫʯʝʥʠʷ ʩʨʝʜʥʝʡ ʝʜʠʥʠʯʥʦʡ ʤʘʩʩʳ ɿʝʤʣʠ. 

 

 

4.7. ʇʨʦʝʢʮʠʷ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʠʟʣʫʯʝʥʠʷ ʩʨʝʜʥʝʡ ʝʜʠʥʠʯʥʦʡ ʤʘʩʩʳ ɿʝʤʣʠ ʥʘ 

ʚʝʨʪʠʢʘʣʴʥʫʶ ʦʩʴ (ʥʘ ʣʠʥʠʶ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ) 

ʈʘʥʝʝ ʤʳ ʥʘʰʣʠ ʜʣʷ ʝʜʠʥʠʯʥʦʡ ʤʘʩʩʳ, ʠʤʝʶʱʝʡ ʨʘʚʥʦʤʝʨʥʦʝ (ʨʘʜʠʘʣʴʥʦʝ) 

ʠʟʣʫʯʝʥʠʝ:  

ʦʫ ɸʌ ;  (32) 

ɼʣʷ ʩʨʝʜʥʝʡ ʝʜʠʥʠʯʥʦʡ ʤʘʩʩʳ ɿʝʤʣʠ ʤʦʞʥʦ ʟʘʧʠʩʘʪʴ ʘʥʘʣʦʛʠʯʥʦʝ ʚʳʨʘʞʝʥʠʝ: 

 

r

ʟ

ʫ ɸʌ ;                                                       (37)  

ʠʣʠ ʩ ʫʯʸʪʦʤ ʚʳʨʘʞʝʥʠʷ (36): 
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;
3

2
ʦ

ʟ

ʫ ɸʌ   ʦ

ɿ

ʫ ɸʌ 093,2 .                    (38) 

 

 

4.8. ʇʨʦʝʢʮʠʷ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʠʟʣʫʯʝʥʠʷ ʝʜʠʥʠʯʥʦʡ ʤʘʩʩʳ ʥʘ ʧʦʣʫʦʩʴ ʍ (ʥʘ 

ʣʠʥʠʶ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ) 
ʇʦʜʩʪʘʚʣʷʷ ʩʦʦʪʥʦʰʝʥʠʝ (34) ʚ ʚʳʨʘʞʝʥʠʝ (28), ʧʦʣʫʯʠʤ ʧʨʦʝʢʮʠʶ ʛʨʘʚʠʪʘʮʠʦʥ-

ʥʦʛʦ ʠʟʣʫʯʝʥʠʷ ʝʜʠʥʠʯʥʦʡ ʤʘʩʩʳ, ʠʤʝʶʱʝʡ ʢʦʩʠʥʫʩʦʠʜʘʣʴʥʫʶ ʢʦʥʬʠʛʫʨʘʮʠʶ ʛʨʘʚʠʪʘ-

ʮʠʠʦʥʥʦʛʦ ʧʦʣʷ, ʥʘ ʣʠʥʠʶ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ (ʥʘ ʧʦʣʫʦʩʴ ʍ) 
 

ʦʭ ɸʌ
3

8
.                                                  (39) 

 

ʉ ʫʯʸʪʦʤ ʧʦʧʨʘʚʦʯʥʦʛʦ ʢʦʵʬʬʠʮʠʝʥʪʘ (0,978), ʜʣʷ ʜʝʡʩʪʚʠʪʝʣʴʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ 

ʠʟʣʫʯʝʥʠʷ, ʩʤ. ʚʳʨʘʞʝʥʠʝ (24), ʧʦʣʫʯʠʤ:  

ʦ

ɼ

ʭ ɸʌ
3

8
978,0 ; ɼ

ʍʌ 2,608 0ɸ,                         (40) 

ʛʜʝ: ɼ

ʍʌ  ï ʧʨʦʝʢʮʠʷ ʜʝʡʩʪʚʠʪʝʣʴʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʠʟʣʫʯʝʥʠʷ (ʙʣʠʟʢʦʛʦ ʢ ʢʦʩʠʥʫ-

ʩʦʠʜʘʣʴʥʦʤʫ)  ʥʘ ʦʩʴ ʧʘʨʘʣʣʝʣʴʥʫʶ ʧʦʚʝʨʭʥʦʩʪʠ ɿʝʤʣʠ (ʠʣʠ, ʢʘʢʦʡ-ʣʠʙʦ, ʜʨʫʛʦʡ ʙʦʣʴ-

ʰʦʡ ʛʨʘʚʠʪʠʨʫʶʱʝʡ ʤʘʩʩʳ). 

ɼʣʷ ʩʨʘʚʥʝʥʠʷ ʟʘʧʠʰʝʤ ʨʷʜʦʤ ʧʨʦʝʢʮʠʶ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʠʟʣʫʯʝʥʠʷ ʝʜʠʥʠʯʥʦʡ 

ʤʘʩʩʳ ʥʘ ʦʩʴ ʋ (ʥʘ ʣʠʥʠʶ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ). 

 

 

4.9. ʇʨʦʝʢʮʠʷ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʠʟʣʫʯʝʥʠʷ ʝʜʠʥʠʯʥʦʡ ʤʘʩʩʳ, ʥʘʭʦʜʷʱʝʡʩʷ ʚ 

ʙʣʠʟʠ ʧʦʚʝʨʭʥʦʩʪʠ ɿʝʤʣʠ ʥʘ ʦʩʴ ʋ (ʥʘ ʣʠʥʠʶ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ) 

ʈʘʥʝʝ ʤʳ ʥʘʰʣʠ: 

  ɸʩʌʫ
3

2
; (31). ʇʦʜʩʪʘʚʣʷʷ ʟʥʘʯʝʥʠʝ ʩɸ ʠʟ ʚʳʨʘʞʝʥʠʷ (35) 

ʧʦʣʫʯʠʤ: 

;
3

8
ʦʫ ɸʌ                                                       (41) 

ʉ ʫʯʸʪʦʤ ʧʦʧʨʘʚʦʯʥʦʛʦ ʢʦʵʬʬʠʮʠʝʥʪʘ (1,023), ʜʣʷ ʜʝʡʩʪʚʠʪʝʣʴʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ 

ʠʟʣʫʯʝʥʠʡ, ʩʤ. ʬʦʨʤʫʣʫ (25), ʧʦʣʫʯʠʤ: 

 ʦ

ɼ

ʫ ɸʌ
3

8
023,1 ;  ʦ

ɼ

ʫ ɸʌ 57,8 ,                           (42) 

ʛʜʝ ɼʫʌ  ï ʧʨʦʝʢʮʠʷ  ʥʘ ʦʩʴ çʋè ʜʝʡʩʪʚʠʪʝʣʴʥʦʛʦ (ʙʣʠʟʢʦʛʦ ʢ ʢʦʩʠʥʫʩʦʠʜʘʣʴʥʦʤʫ) 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʠʟʣʫʯʝʥʠʷ ʝʜʠʥʠʯʥʦʡ ʤʘʩʩʳ, ʥʘʭʦʜʷʱʝʡʩʷ ʚʙʣʠʟʠ ʧʦʚʝʨʭʥʦʩʪʠ ɿʝʤʣʠ. 

 

 

4.10. ʆʰʠʙʢʘ ɻʝʥʨʠ ʂʘʚʝʥʜʠʰʘ 

 

ʈʘʥʝʝ, ʘʥʘʣʠʟʠʨʫʷ ʟʘʢʦʥ ʚʩʝʤʠʨʥʦʛʦ ʪʷʛʦʪʝʥʠʷ ʅʴʶʪʦʥʘ, ʚʳʨʘʞʝʥʥʳʡ ʬʦʨʤʫʣʦʡ  

F
2

21

R

mm
, ʠ ʛʨʘʬʠʯʝʩʢʦʝ ʠʟʦʙʨʘʞʝʥʠʝ ʢʦʥʬʠʛʫʨʘʮʠʡ ʛʨʘʚʠʪʘʮʠʦʥʥʳʭ ʧʦʣʝʡ 

ʙʦʣʴʰʠʭ ʠ ʤʘʣʳʭ ʤʘʩʩ (ʩʤ. ʨʠʩ: 9;12;13) ï ʙʳʣ ʩʜʝʣʘʥ ʚʳʚʦʜ ʦ ʪʦʤ, ʯʪʦ ʩʠʣʘ ʚʟʘʠʤʦʜʝʡ-

ʩʪʚʠʷ ʤʘʩʩ (ʘ, ʟʥʘʯʠʪ, ï ʠ ʚʝʣʠʯʠʥʘ ʛʨʘʚʠʪʘʮʠʦʥʥʦʡ ʧʦʩʪʦʷʥʥʦʡ) ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʘ 

ʧʨʦʠʟʚʝʜʝʥʠʶ ʧʨʦʝʢʮʠʡ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʠʟʣʫʯʝʥʠʷ ʵʪʠʭ ʤʘʩʩ ʥʘ ʣʠʥʠʶ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ. 
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ʇʨʦʠʟʚʝʜʝʥʠʝ ʧʨʦʝʢʮʠʡ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʠʟʣʫʯʝʥʠʷ ʝʜʠʥʠʯʥʳʭ ʤʘʩʩ ʧʨʦʙʥʳʭ ʪʝʣ 

ʥʘ ʣʠʥʠʶ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ, ʨʘʚʥʦ: 2)( ɼ

ʭʌ = (2,608 ʦɸ) 2 =6,80
2

ʦɸ . 

ʊʦ ʝʩʪʴ  

~6,80
2

ʦɸ ,                                                         (43) 

ʛʜʝ ï ʟʥʘʯʝʥʠʝ ʛʨʘʚʠʪʘʮʠʦʥʥʦʡ ʬʫʥʢʮʠʠ, ʦʧʨʝʜʝʣʸʥʥʦʝ  ʜʣʷ ʩʣʫʯʘʷ ʚʟʘʠʤʦʜʝʡ-

ʩʪʚʠʷ ʧʨʦʙʥʳʭ ʪʝʣ. 
 

ʇʨʦʠʟʚʝʜʝʥʠʝ ʧʨʦʝʢʮʠʡ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʠʟʣʫʯʝʥʠʷ ʥʘ ʣʠʥʠʶ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ (ʥʘ 

ʦʩʴ ʋ) ʝʜʠʥʠʯʥʳʭ ʤʘʩʩ ɿʝʤʣʠ ʠ ʧʨʦʙʥʦʛʦ ʪʝʣʘ, ʨʘʚʥʦ: 

,1757,8093,2 ʦʦ

ɼ

ʫ

ɿ

ʫ ɸɸʌʌ 94
2

ʦɸ . 

ʊʦ ʝʩʪʴ  
/ ~ 17,94

2

ʦɸ ,                                                    (44) 

ʛʜʝ /ï ʟʥʘʯʝʥʠʝ ʛʨʘʚʠʪʘʮʠʦʥʥʦʡ ʬʫʥʢʮʠʠ, ʜʣʷ ʩʣʫʯʘʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʧʨʦʙʥʦʛʦ 

ʪʝʣʘ ʩ ʙʦʣʴʰʦʡ ʛʨʘʚʠʪʠʨʫʶʱʝʡ ʤʘʩʩʦʡ (ʢʘʢ, ʥʘʧʨʠʤʝʨ, ʩ ɿʝʤʣʸʡ). 

ʆʪʥʦʰʝʥʠʝ ʟʥʘʯʝʥʠʡ:/  ʠ , ʨʘʚʥʦ: 

64,2
80,6

94,17
2

2/

ʦ

ʦ

ɸ

ɸ
. 

ʆʪʢʫʜʘ  

64,2/ .                                                          (45) 
 

ʇʦʩʢʦʣʴʢʫ ʟʥʘʯʝʥʠʝ ʛʨʘʚʠʪʘʮʠʦʥʥʦʡ ʬʫʥʢʮʠʠ /  ʙʦʣʴʰʝ ʚʝʣʠʯʠʥʳ ,  ʪʦ ʵʪʦ 

ʟʥʘʯʠʪ, ʯʪʦ ʜʝʡʩʪʚʠʪʝʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʤʘʩʩʳ ɿʝʤʣʠ ʤʝʥʴʰʝ ʦʙʱʝʧʨʠʥʷʪʦʡ, ʜʦ ʩʠʭ ʧʦʨ, 

ʚʝʣʠʯʠʥʳ. 

ʇʦʜʩʪʘʚʣʷʷ ʚ ʬʦʨʤʫʣʫ (1): 
2R

mM
F  ʚʤʝʩʪʦ F ʧʨʦʠʟʚʝʜʝʥʠʝ  gm ; ʚʤʝʩʪʦ  

ʧʦʜʩʪʘʚʣʷʷ /; ʚʤʝʩʪʦ ʄ ʧʦʜʩʪʘʚʣʷʷ/ʄ  (ʫʪʦʯʥʸʥʥʫʶ ʤʘʩʩʫ ɿʝʤʣʠ), ʠ ʠʤʝʷ ʚ ʚʠʜʫ ʯʪʦ  R 

ï ʨʘʜʠʫʩ ɿʝʤʣʠ,  ʧʦʣʫʯʠʤ: 

/

2
/ Rg

M = 27,2
)/(1067,664,2

)106378(/81,9
2311

232

ʩʢʛʤ

ʤʩʤ 2410  ʢʛ; 

ʢʛM 24/ 1027.2 ;                                           (46) 
 

ʆʧʨʝʜʝʣʠʚ ʦʪʥʦʰʝʥʠʝ (45), ʤʳ, ʧʦ ʩʫʪʠ, ʦʧʨʝʜʝʣʠʣʠ ʧʦʛʨʝʰʥʦʩʪʴ, ʜʦʧʫʱʝʥʥʫʶ 

ʂʘʚʝʥʜʠʰʝʤ, ʧʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʤʘʩʩʳ ɿʝʤʣʠ. ʇʦʛʨʝʰʥʦʩʪʴ ʵʪʘ ʨʘʚʥʘ  264-ʤ ʧʨʦʮʝʥʪʘʤ.   

ʊʦ ʝʩʪʴ, ʤʘʩʩʘ ɿʝʤʣʠ ʟʘʚʳʰʝʥʘ ʚ 2,64 ʨʘʟʘ! ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ ʠ ʥʘʡʜʝʥʥʘʷ ʩʨʝʜʥʷʷ 

ʧʣʦʪʥʦʩʪʴ ɿʝʤʣʠ ʤʝʥʴʰʝ ʦʙʱʝʧʨʠʥʷʪʦʡ ʚ 2,64 ʨʘʟʘ ʠ ʨʘʚʥʘ 2,09  ʛ/ʩʤ
3
, ʘ ʥʝ 5,52ʛ/ʩʤ

3
, ʢʘʢ 

ʜʦ ʩʠʭ ʧʦʨ ʩʯʠʪʘʣʦʩʴ.  
 

ʀʪʘʢ, ʤʳ ʦʙʥʘʨʫʞʠʣʠ ʠ ʫʩʪʨʘʥʠʣʠ ʤʝʪʦʜʠʯʝʩʢʫʶ ʦʰʠʙʢʫ, ʜʦʧʫʱʝʥʥʫʶ ʧʨʠ 

ʦʧʨʝʜʝʣʝʥʠʠ ʛʨʘʚʠʪʘʮʠʦʥʥʦʡ çʧʦʩʪʦʷʥʥʦʡè: çʧʦʩʪʦʷʥʥʘʷè ʦʢʘʟʘʣʘʩʴ ʥʝ ʧʦʩʪʦʷʥʥʦʡ, ʘ 

ʦʰʠʙʢʘ ʚ ʦʧʨʝʜʝʣʝʥʠʠ ʤʘʩʩʳ ʠ ʩʨʝʜʥʝʡ ʧʣʦʪʥʦʩʪʠ ɿʝʤʣʠ ʩʦʩʪʘʚʠʣʘ 264 ʧʨʦʮʝʥʪʘ. 

 

ʉʣʝʜʫʝʪ ʟʘʤʝʪʠʪʴ, ʯʪʦ ʵʪʠ ʨʝʟʫʣʴʪʘʪʳ, ʘʥʘʣʠʪʠʯʝʩʢʦʛʦ ʢʦʥʪʨʦʣʴʥʦʛʦ ʚʟʚʝʰʠʚʘʥʠʷ 

ɿʝʤʣʠ, ʧʦʣʫʯʝʥʳ ʠʟ ʫʩʣʦʚʠʷ, ʯʪʦ ʩʠʣʘ ʧʨʠʪʷʞʝʥʠʷ ʪʦʯʝʯʥʳʭ ʤʘʩʩ ɿʝʤʣʠ, ʦʙʨʘʪʥʦ 

ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʘ ʢʚʘʜʨʘʪʫ ʨʘʩʩʪʦʷʥʠʷ ʤʝʞʜʫ ʥʠʤʠ. ɽʩʣʠ ʞʝ, ʚ ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʠ, 

ʦʙʨʘʪʥʦ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʘʷ ʟʘʚʠʩʠʤʦʩʪʴ ʥʝ ʚʳʧʦʣʥʷʝʪʩʷ ʠ ʧʦʢʘʟʘʪʝʣʴ ʩʪʝʧʝʥʠ ʙʦʣʴʰʝ 2-ʭ, 

ʪʦ ʵʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʜʝʡʩʪʚʠʪʝʣʴʥʘʷ ʤʘʩʩʘ ɿʝʤʣʠ ʙʦʣʴʰʝ ʚʝʣʠʯʠʥʳ (241027,2  ʢʛ), 

ʧʦʣʫʯʝʥʥʦʡ ʧʨʠ ʢʦʥʪʨʦʣʴʥʦʤ ʚʟʚʝʰʠʚʘʥʠʠ.  
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ʆʧʨʝʜʝʣʠʪʴ ʜʝʡʩʪʚʠʪʝʣʴʥʫʶ ʤʘʩʩʫ ɿʝʤʣʠ ʤʦʞʥʦ ʪʦʣʴʢʦ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʤ ʧʫʪʸʤ, 

ʥʦ ʩʜʝʣʘʪʴ ʵʪʦ ʥʝ ʧʨʦʩʪʦ. ʆʙʨʘʟʝʮ ʧʦʨʦʜʳ ʠʟ ʷʜʨʘ ɿʝʤʣʠ ʜʦʩʪʘʪʴ, ʧʦ-ʚʠʜʠʤʦʤʫ, ʥʝ 

ʫʜʘʩʪʩʷ. ʉʝʡʩʤʦʣʦʛʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʥʝ ʩʣʠʰʢʦʤ ʪʦʯʥʳ. ʆʧʨʝʜʝʣʝʥʠʝ ʧʦʢʘʟʘʪʝʣʷ 

ʩʪʝʧʝʥʠ ʧʨʠ R, ʧʨʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʪʦʯʝʯʥʳʭ ʤʘʩʩ (ʧʨʦʙʥʳʭ ʪʝʣ), ʥʘ ʨʘʩʩʪʦʷʥʠʷʭ 

ʟʥʘʯʠʪʝʣʴʥʦ ʧʨʝʚʳʰʘʶʱʠʭ ʨʘʟʤʝʨʳ ʵʪʠʭ ʤʘʩʩ, ʚʳʧʦʣʥʠʪʴ ʩ ʭʦʨʦʰʝʡ ʪʦʯʥʦʩʪʴʶ ʪʘʢʞʝ 

ʧʨʦʙʣʝʤʘʪʠʯʥʦ. 

 

 

4.    ɻʠʧʦʪʝʪʠʯʝʩʢʠʡ ʟʘʢʦʥ ʚʩʝʤʠʨʥʦʛʦ ʪʷʛʦʪʝʥʠʷ. 

 

ɺ ʦʩʥʦʚʝ çʟʘʢʦʥʘ ʚʩʝʤʠʨʥʦʛʦ ʪʷʛʦʪʝʥʠʷè (1) ʣʝʞʘʪ ʪʨʠ ʛʠʧʦʪʝʟʳ: 

- ʛʠʧʦʪʝʟʘ ʦ ʩʫʱʝʩʪʚʦʚʘʥʠʠ ʛʨʘʚʠʪʘʮʠʦʥʥʦʡ çʧʦʩʪʦʷʥʥʦʡè; 

- ʛʠʧʦʪʝʟʘ ʦ ʚʳʧʦʣʥʠʤʦʩʪʠ ʦʙʨʘʪʥʦʢʚʘʜʨʘʪʠʯʥʦʡ ʟʘʚʠʩʠʤʦʩʪʠ ʜʣʷ ʫʩʢʦʨʝʥʠʡ   

ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʱʠʭ ʪʝʣ; 

- ʛʠʧʦʪʝʟʘ ʦ ʥʝʦʛʨʘʥʠʯʝʥʥʦʩʪʠ ʦʙʣʘʩʪʠ ʜʝʡʩʪʚʠʷ ʦʩʥʦʚʥʦʛʦ ʟʘʢʦʥʘ ʤʝʭʘʥʠʢʠ. 

 

 

5.1. ɻʠʧʦʪʝʟʘ ʦ ʩʫʱʝʩʪʚʦʚʘʥʠʠ ʛʨʘʚʠʪʘʮʠʦʥʥʦʡ ʧʦʩʪʦʷʥʥʦʡ. 

 

ʀʟ ʩʢʘʟʘʥʥʦʛʦ ʚʳʰʝ ʫʞʝ ʷʩʥʦ, ʯʪʦ, ʚ ʮʝʣʦʤ, ʵʪʘ ʛʠʧʦʪʝʟʘ ʦʯʝʥʴ ʩʣʘʙʘ (ʥʝ 

ʧʨʘʚʜʦʧʦʜʦʙʥʘ), ʥʦ ʜʣʷ ʧʦʣʥʦʪʳ ʢʘʨʪʠʥʳ ʩʠʩʪʝʤʘʪʠʟʠʨʫʝʤ ʨʘʩʩʤʦʪʨʝʥʥʳʝ ʩʣʫʯʘʠ.  

 

5.1.1.ɿʘʧʠʰʝʤ ʵʪʦʪ ʟʘʢʦʥ  ʜʣʷ ʩʣʫʯʘʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʤʘʣʦʡ ʤʘʩʩʳ (m)  ʩ ʙʦʣʴʰʦʡ 

ʛʨʘʚʠʪʠʨʫʶʱʝʡ ʤʘʩʩʦʡ (ʄ): 

2R

Mm
F , (1) 

ʛʜʝ: ï çʛʨʘʚʠʪʘʮʠʦʥʥʘʷ ʧʦʩʪʦʷʥʥʘʷè, ʦʧʨʝʜʝʣʸʥʥʘʷ ʂʘʚʝʥʜʠʰʝʤ, ʚ ʦʧʳʪʘʭ ʧʦ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʶ ʧʨʦʙʥʳʭ ʪʝʣ, ʚʙʣʠʟʠ ʧʦʚʝʨʭʥʦʩʪʠ ɿʝʤʣʠ; =6,67 )/(10 2311 ʩʢʛʤ  

    ʄ ï ʤʘʩʩʘ ɿʝʤʣʠ, ʚʳʯʠʩʣʝʥʥʘʷ ʩ ʧʦʤʦʱʴʶ ʛʨʘʚʠʪʘʮʠʦʥʥʦʡ ʧʦʩʪʦʷʥʥʦʡ 

ʂʘʚʝʥʜʠʰʘ ;  ʄ=5,982410  ʢʛ. 

 ʋʯʠʪʳʚʘʷ ʤʝʪʦʜʠʯʝʩʢʫʶ ʦʰʠʙʢʫ, ʜʦʧʫʱʝʥʥʫʶ ʚ ʦʧʳʪʘʭ ʂʘʚʝʥʜʠʰʘ, ʤʦʞʥʦ 

ʟʘʧʠʩʘʪʴ ʫʪʦʯʥʸʥʥʫʶ ʬʦʨʤʫʣʫ ʟʘʢʦʥʘ ʚʩʝʤʠʨʥʦʛʦ ʪʷʛʦʪʝʥʠʷ: 

2

/
/

R

Mm
F ,   ( /1 ) 

ʛʜʝ / ʫʪʦʯʥʸʥʥʦʝ ʟʥʘʯʝʥʠʝ ʛʨʘʚʠʪʘʮʠʦʥʥʦʡ ʬʫʥʢʮʠʠ, ʜʣʷ ʩʣʫʯʘʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ 

ʧʨʦʙʥʦʛʦ ʪʝʣʘ ʩ ɿʝʤʣʸʡ;  / =2,64 111067,6  )/( 23 ʩʢʛʤ . 

     /ʄ  ï ʫʪʦʯʥʸʥʥʦʝ ʟʥʘʯʝʥʠʝ ʤʘʩʩʳ ɿʝʤʣʠ;  
64,2

1098,5 24
/ʄ ʢʛ.  

ʆʯʝʚʠʜʥʦ, ʯʪʦ ʧʨʦʠʟʚʝʜʝʥʠʷ ʄ   ʠ  // ʄ   ʨʘʚʥʳ ʤʝʞʜʫ ʩʦʙʦʡ; ʠ ʚʳʯʠʩʣʝʥʠʝ 

ʩʠʣʳ ʧʨʠʪʷʞʝʥʠʷ ʧʨʦʙʥʦʛʦ (ʤʘʣʦʛʦ) ʪʝʣʘ ɿʝʤʣʸʡ ʤʦʞʥʦ ʜʝʣʘʪʴ ʧʦ ʣʶʙʦʡ ʠʟ ʵʪʠʭ ʬʦʨʤʫʣ.  

ʇʨʠ ʘʥʘʣʠʟʝ ʦʧʳʪʦʚ ʂʘʚʝʥʜʠʰʘ, ʤʳ ʚʳʥʫʞʜʝʥʳ ʙʳʣʠ ʚʚʝʩʪʠ ʧʦʥʷʪʠʝ ʛʨʘʚʠʪʘʮʠ-

ʦʥʥʦʡ ʬʫʥʢʮʠʠ (ʦʙʦʟʥʘʯʠʤ ʝʸ G), ʠ ʪʦʛʜʘ:  ʠ /  ï ʷʚʣʷʶʪʩʷ ʣʠʰʴ ʯʘʩʪʥʳʤʠ 

ʟʥʘʯʝʥʠʷʤʠ ʵʪʦʡ ʬʫʥʢʮʠʠ. ʇʝʨʚʘʷ ï ʜʣʷ ʩʣʫʯʘʷ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ 

ʧʨʦʙʥʳʭ ʪʝʣ. ɺʪʦʨʘʷ ï ʜʣʷ ʩʣʫʯʘʷ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʧʨʦʙʥʦʛʦ ʪʝʣʘ ʩ 

ɿʝʤʣʸʡ.  

ʀ ʚ ʧʝʨʚʦʤ ʠ ʚʦ ʚʪʦʨʦʤ ʩʣʫʯʘʷʭ ʨʝʯʴ ʠʜʸʪ ʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷʭ ʚʙʣʠʟʠ ʧʦʚʝʨʭʥʦʩʪʠ 

ɿʝʤʣʠ. 
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5.1.2.ɿʘʧʠʰʝʤ ʟʘʢʦʥ ʚʩʝʤʠʨʥʦʛʦ ʪʷʛʦʪʝʥʠʷ, ʜʣʷ ʩʣʫʯʘʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʤʝʞʜʫ 

ʩʦʙʦʡ ʙʦʣʴʰʠʭ ʛʨʘʚʠʪʠʨʫʶʱʠʭ ʤʘʩʩ. 

2

21*

R

MM
F ,                                                  (47) 

ʛʜʝ:     *ï ʟʥʘʯʝʥʠʝ ʛʨʘʚʠʪʘʮʠʦʥʥʦʡ ʬʫʥʢʮʠʠ, ʜʣʷ ʩʣʫʯʘʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʙʦʣʴʰʠʭ 

ʛʨʘʚʠʪʠʨʫʶʱʠʭ ʤʘʩʩ; 

 21;ʄʄ  ï ʤʘʩʩʳ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʱʠʭ ʪʝʣ; 

          R ï ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʮʝʥʪʨʘʤʠ ʤʘʩʩ. ɼʣʷ ʙʦʣʴʰʠʭ ʛʨʘʚʠʪʠʨʫʶʱʠʭ ʤʘʩʩ 

(ʪʠʧʘ ʉʦʣʥʮʝ, ɿʝʤʣʷ)  ʵʪʦ ʨʘʩʩʪʦʷʥʠʝ ʤʥʦʛʦ ʙʦʣʴʰʝ ʨʘʜʠʫʩʘ ʥʘʠʙʦʣʴʰʝʡ ʠʟ ʤʘʩʩ. 

 

ʆʧʨʝʜʝʣʠʤ ʚʝʣʠʯʠʥʫ *, ʩʨʘʚʥʠʚ ʤʝʞʜʫ ʩʦʙʦʡ ʧʨʦʠʟʚʝʜʝʥʠʷ ʧʨʦʝʢʮʠʡ ʧʦʪʦʢʦʚ 

ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʠʟʣʫʯʝʥʠʷ ʥʘ ʣʠʥʠʶ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʪʝʣ: ʜʣʷ ʙʦʣʴʰʠʭ ʤʘʩʩ ʠ ʜʣʷ ʤʘʣʳʭ 

ʤʘʩʩ, ʥʘʭʦʜʷʱʠʭʩʷ ʚʙʣʠʟʠ ʙʦʣʴʰʦʡ ʛʨʘʚʠʪʠʨʫʶʱʝʡ ʤʘʩʩʳ. 

ʄʳ ʨʘʥʝʝ ʥʘʰʣʠ, ʯʪʦ, ʚ ʦʧʳʪʘʭ ʂʘʚʝʥʜʠʰʘ, ʧʨʦʠʟʚʝʜʝʥʠʝ ʧʨʦʝʢʮʠʡ ʛʨʘʚʠʪʘʮʠʦʥ-

ʥʦʛʦ ʠʟʣʫʯʝʥʠʷ, ʨʘʚʥʦ: 

(0,978
2

0 )
3

8
ɸ  = 6,80

2

0ɸ ,     (43) 

ʛʜʝ: 0
3

8
ɸ ï ʧʨʦʝʢʮʠʷ ʧʦʪʦʢʘ ʥʘ ʣʠʥʠʶ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ, ʜʣʷ ʢʦʩʠʥʫʩʦʠʜʘʣʴʥʦʛʦ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ; 

         0,978 ï ʧʦʧʨʘʚʦʯʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ, ʜʣʷ ʜʝʡʩʪʚʠʪʝʣʴʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ 

ʠʟʣʫʯʝʥʠʡ ʤʘʣʦʡ ʤʘʩʩʳ, ʥʘʭʦʜʷʱʝʡʩʷ ʫ ʧʦʚʝʨʭʥʦʩʪʠ ʙʦʣʴʰʦʡ ʛʨʘʚʠʪʠʨʫʶʱʝʡ ʤʘʩʩʳ. 

ʇʨʦʠʟʚʝʜʝʥʠʝ ʧʨʦʝʢʮʠʡ, ʧʦʪʦʢʦʚ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʠʟʣʫʯʝʥʠʷ ʝʜʠʥʠʯʥʳʭ ʤʘʩʩ 

ʥʝʙʝʩʥʳʭ ʪʝʣ ʥʘ ʣʠʥʠʶ ʠʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ, ʨʘʚʥʦ: 

(2,093 ʦɸ) 2 = 4,38 2

0ɸ ,                                        (48) 

ʛʜʝ  2,093 ʦɸ ï ʧʨʦʝʢʮʠʷ ʧʦʪʦʢʘ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʠʟʣʫʯʝʥʠʷ ʥʘ ʦʩʴ, ʜʣʷ ʨʘʩʧʨʝʜʝ-

ʣʝʥʠʷ ʠʟʣʫʯʝʥʠʡ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ɿʝʤʣʠ (ʠʣʠ ʢʘʢʦʡ-ʣʠʙʦ ʜʨʫʛʦʡ ʙʦʣʴʰʦʡ ʛʨʘʚʠʪʠʨʫʶʱʝʡ 

ʤʘʩʩʳ). ɼʣʷ ʩʣʫʯʘʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʙʦʣʴʰʠʭ ʛʨʘʚʠʪʠʨʫʶʱʠʭ ʤʘʩʩ, ʚ ʧʝʨʚʦʤ ʧʨʠʙʣʠʞʝ-

ʥʠʠ, ʤʦʞʥʦ ʩʯʠʪʘʪʴ, ʯʪʦ ʛʨʘʚʠʪʘʮʠʦʥʥʦʝ ʠʟʣʫʯʝʥʠʝ ʵʪʠʭ ʤʘʩʩ ʥʝ ʠʩʢʘʞʘʝʪʩʷ ʚʟʘʠʤʥʳʤ 

ʚʣʠʷʥʠʝʤ ʠ ʦʩʪʘʸʪʩʷ ʧʦʩʪʦʷʥʥʳʤ: 

4,38/6,8 = 0,64. 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʟʥʘʯʝʥʠʝ ʛʨʘʚʠʪʘʮʠʦʥʥʦʡ ʬʫʥʢʮʠʠ *  ʙʫʜʝʪ ʤʝʥʴʰʝ ʚʝʣʠʯʠʥʳ 

ʛʨʘʚʠʪʘʮʠʦʥʥʦʡ çʧʦʩʪʦʷʥʥʦʡè , ʦʧʨʝʜʝʣʸʥʥʦʡ ʚ ʦʧʳʪʘʭ ʂʘʚʝʥʜʠʰʘ. ʀ ʤʦʞʥʦ ʟʘʧʠʩʘʪʴ: 
* = 0,64 ; 

* = 111067,664,0   )/( 23 ʩʢʛʤ .                                  (49) 

 

ʇʨʦʚʝʨʠʪʴ ʦʧʳʪʥʳʤ ʧʫʪʸʤ ʪʦʣʴʢʦ ʯʪʦ ʧʦʣʫʯʝʥʥʦʝ ʟʥʘʯʝʥʠʝ *  ʥʝʚʦʟʤʦʞʥʦ, ʪʘʢ 

ʢʘʢ ʥʝʚʦʟʤʦʞʥʦ ʠʟʤʝʨʠʪʴ ʩʠʣʫ ʧʨʠʪʷʞʝʥʠʷ ʙʦʣʴʰʠʭ ʛʨʘʚʠʪʠʨʫʶʱʠʭ ʤʘʩʩ. 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʟʘʢʦʥ ʚʩʝʤʠʨʥʦʛʦ ʪʷʛʦʪʝʥʠʷ ʅʴʶʪʦʥʘ ʨʘʩʧʘʜʘʝʪʩʷ, ʧʦ 

ʤʝʥʴʰʝʡ ʤʝʨʝ, ʥʘ ʪʨʠ ʦʪʜʝʣʴʥʳʭ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ: 

 ʜʣʷ ʩʣʫʯʘʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʧʨʦʙʥʳʭ (ʤʘʣʳʭ) ʪʝʣ ʚʙʣʠʟʠ ʧʦʚʝʨʭʥʦʩʪʠ ɿʝʤʣʠ, 

ʟʘʢʦʥ ʚʳʨʘʞʘʝʪʩʷ ʬʦʨʤʫʣʦʡ: 
 

F
2

21

R

mm
,                                                      (50) 

ʛʜʝ 111067,6  )/( 23 ʩʢʛʤ ; 
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 ʜʣʷ ʩʣʫʯʘʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʧʨʦʙʥʦʛʦ ʪʝʣʘ, ʥʘʭʦʜʷʱʝʛʦʩʷ ʚʙʣʠʟʠ 

ʧʦʚʝʨʭʥʦʩʪʠ ɿʝʤʣʠ, ʩ ɿʝʤʣʸʡ, ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʚʳʨʘʞʘʝʪʩʷ ʬʦʨʤʫʣʦʡ: 

  
2

/
/

R

Mm
F ;   ( /1 ) ɻʜʝ, / =2,64 111067,6  )/( 23 ʩʢʛʤ  

        
64,2

1098,5 24
/ʄ  = 2,27 2410 ʢʛ 

ʀʣʠ ʬʦʨʤʫʣʦʡ:
2R

Mm
F . (1) ɻʜʝ ʛʨʘʚʠʪʘʮʠʦʥʥʘʷ ʧʦʩʪʦʷʥʥʘʷ  ʠ 

ʤʘʩʩʘ ɿʝʤʣʠ (ʄ)  ʠʤʝʶʪ ʦʙʱʝʧʨʠʥʷʪʳʝ ʟʥʘʯʝʥʠʷ; 

 ʜʣʷ ʩʣʫʯʘʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʙʦʣʴʰʠʭ ʛʨʘʚʠʪʠʨʫʶʱʠʭ ʤʘʩʩ, ʟʘʢʦʥ ʚʟʘʠʤʦʜʝʡ-

ʩʪʚʠʷ ʚʳʨʘʞʘʝʪʩʷ ʬʦʨʤʫʣʦʡ: 

2

21*

R

MM
F ,                                                (51) 

ʛʜʝ: * = 111067,664,0 )/( 23 ʩʢʛʤ ; 

     ʄ1 ʠ ʄ2 ï ʜʝʡʩʪʚʠʪʝʣʴʥʳʝ (ʫʪʦʯʥʸʥʥʳʝ) ʟʥʘʯʝʥʠʷ ʤʘʩʩ ʥʝʙʝʩʥʳʭ ʪʝʣ. 

 

ʊʘʢʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʛʨʘʚʠʪʘʮʠʦʥʥʳʭ çʧʦʩʪʦʷʥʥʳʭè  ʥʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʩʪʘʪʫʩʫ 

ʚʩʝʤʠʨʥʦʛʦ ʟʘʢʦʥʘ  ʪʷʛʦʪʝʥʠʷ. 
 

 

5.2. ɻʠʧʦʪʝʟʘ ʦʙʨʘʪʥʳʭ ʢʚʘʜʨʘʪʦʚ 

ʆʙʨʘʪʥʦ ʢʚʘʜʨʘʪʠʯʥʘʷ ʟʘʚʠʩʠʤʦʩʪʴ ʩʠʣʳ ʠ ʫʩʢʦʨʝʥʠʷ ʦʪ ʨʘʩʩʪʦʷʥʠʷ ʤʝʞʜʫ 

ʮʝʥʪʨʘʤʠ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʱʠʭ ʤʘʩʩ ï ʧʨʠʥʷʪʘʷ ʢʘʢ ʧʨʝʜʧʦʣʦʞʝʥʠʝ (ʛʠʧʦʪʝʟʘ) ʜʣʷ 

ʪʦʯʝʯʥʳʭ ʤʘʩʩ, ʚ ʩʘʤʦʤ ʥʘʯʘʣʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, - ʥʫʞʜʘʝʪʩʷ ʚ ʦʧʳʪʥʦʤ ʧʦʜʪʚʝʨʞʜʝʥʠʠ. 

ʉʯʠʪʘʝʪʩʷ, ʯʪʦ ʨʝʟʫʣʴʪʘʪʳ ʘʩʪʨʦʥʦʤʠʯʝʩʢʠʭ ʥʘʙʣʶʜʝʥʠʡ ʧʦʜʪʚʝʨʞʜʘʶʪ ʟʘʢʦʥ 

ʦʙʨʘʪʥʳʭ ʢʚʘʜʨʘʪʦʚ (ʟʘʢʦʥ ʚʩʝʤʠʨʥʦʛʦ ʪʷʛʦʪʝʥʠʷ) ï ʥʦ, ʥʘ ʩʘʤʦʤ ʜʝʣʝ, ʵʪʦ ʟʘʙʣʫʞʜʝʥʠʝ. 

ɸʩʪʨʦʥʦʤʠʯʝʩʢʠʝ ʥʘʙʣʶʜʝʥʠʷ ʟʘ ʜʚʠʞʝʥʠʝʤ ʧʣʘʥʝʪ, ʚ ʧʨʠʥʮʠʧʝ, ʥʝ ʤʦʛʫʪ ʜʘʪʴ 

ʜʦʩʪʘʪʦʯʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʩʠʣʳ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʤʝʞʜʫ ʥʝʙʝʩʥʳʤʠ 

ʪʝʣʘʤʠ. ɸʩʪʨʦʥʦʤʠʯʝʩʢʠʝ ʥʘʙʣʶʜʝʥʠʷ ʜʘʶʪ ʣʠʰʴ ʚʦʟʤʦʞʥʦʩʪʴ ʠʟʤʝʨʠʪʴ ʩʢʦʨʦʩʪʠ ʠ 

ʫʩʢʦʨʝʥʠʷ ʥʝʙʝʩʥʳʭ ʪʝʣ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʘʩʪʨʦʥʦʤʠʯʝʩʢʠʝ ʥʘʙʣʶʜʝʥʠʷ ʤʦʛʫʪ 

ʧʦʜʪʚʝʨʜʠʪʴ ʣʠʰʴ ʟʘʢʦʥ ʦʙʨʘʪʥʳʭ ʢʚʘʜʨʘʪʦʚ ʜʣʷ ʫʩʢʦʨʝʥʠʡ, ʧʨʠ ʫʩʣʦʚʠʠ ʧʨʦʚʝʜʝʥʠʷ ʵʪʠʭ 

ʥʘʙʣʶʜʝʥʠʡ ʩ ʜʦʩʪʘʪʦʯʥʦʡ ʪʦʯʥʦʩʪʴʶ. 

 

ʇʨʠ ʚʥʠʤʘʪʝʣʴʥʦʤ ʨʘʩʩʤʦʪʨʝʥʠʠ ʟʘʢʦʥʘ ʚʩʝʤʠʨʥʦʛʦ ʪʷʛʦʪʝʥʠʷ (1) ʤʦʞʥʦ ʟʘʤʝʪʠʪʴ, 

ʯʪʦ ʵʪʦʪ ʟʘʢʦʥ, ʧʦ ʩʫʪʠ, ʷʚʣʷʝʪʩʷ ʨʘʟʥʦʚʠʜʥʦʩʪʴʶ 2-ʛʦ ʟʘʢʦʥʘ ʅʴʶʪʦʥʘ.  

2R

Mm
F ;   (1) 

ɼʝʡʩʪʚʠʪʝʣʴʥʦ, ʢʦʤʧʣʝʢʩ 
2R

ʄ
 ʠʤʝʝʪ ʨʘʟʤʝʨʥʦʩʪʴ ʫʩʢʦʨʝʥʠʷ (ʦʙʦʟʥʘʯʠʤ ʝʛʦ çʘè) 

ʘ = 
2R

ʄ
.                                                          (52) 

 

ʀ ʪʦʛʜʘ ʬʦʨʤʫʣʘ ʟʘʢʦʥʘ ʚʩʝʤʠʨʥʦʛʦ ʪʷʛʦʪʝʥʠʷ ʟʘʧʠʰʝʪʩʷ ʚ ʚʠʜʝ:  
 

amF ,                                                         (53) 

 

ʛʜʝ: F ï ʩʠʣʘ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʧʨʠʪʷʞʝʥʠʷ ʤʘʩʩʳ m  ʢ ʤʘʩʩʝ ʄ; 
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       ʘ ï ʫʩʢʦʨʝʥʠʝ ʤʘʩʩʳ m, ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʤʘʩʩʳ ʄ. 

 

ʊʦ ʝʩʪʴ ʅʴʶʪʦʥ, ʙʝʟ ʦʧʳʪʥʦʛʦ ʦʙʦʩʥʦʚʘʥʠʷ, ʨʘʩʰʠʨʠʣ ʦʙʣʘʩʪʴ ʜʝʡʩʪʚʠʷ ʩʚʦʝʛʦ 

ʚʪʦʨʦʛʦ ʟʘʢʦʥʘ ʥʘ ʉʦʣʥʝʯʥʫʶ ʩʠʩʪʝʤʫ ʠ ï ʜʘʞʝ ï ʥʘ ʚʩʶ ɺʩʝʣʝʥʥʫʶ. 

 

ʂʘʢ ʤʳ ʫʞʝ ʫʙʝʜʠʣʠʩʴ, ʧʝʨʚʘʷ ʛʠʧʦʪʝʟʘ ʦʯʝʥʴ ʩʣʘʙʘ: ʛʨʘʚʠʪʘʮʠʦʥʥʦʡ ʧʦʩʪʦʷʥʥʦʡ 

ʩʠʣ,r ʜʣʷ ʚʩʝʭ ʩʣʫʯʘʝʚ ʛʨʘʚʠʪʘʮʠʦʥʥʳʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ, ʥʝ ʩʫʱʝʩʪʚʫʝʪ. ɽʩʪʴ 

ʛʨʘʚʠʪʘʮʠʦʥʥʘʷ ʬʫʥʢʮʠʷ. ʅʦ ʚ ʦʪʜʝʣʴʥʳʭ ʩʣʫʯʘʷʭ (ʢʘʢ, ʥʘʧʨʠʤʝʨ, ʜʣʷ ʩʣʫʯʘʷ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʧʣʘʥʝʪ ʩ ʉʦʣʥʮʝʤ) ʵʪʘ ʬʫʥʢʮʠʷ ʩʦʭʨʘʥʷʝʪ ʧʦʩʪʦʷʥʥʦʝ ʟʥʘʯʝʥʠʝ. ʀʤʝʥʥʦ 

ʜʣʷ ʵʪʦʛʦ ʩʣʫʯʘʷ ʙʳʣʠ ʫʩʪʘʥʦʚʣʝʥʳ ʟʘʢʦʥʳ ʂʝʧʣʝʨʘ, ʭʦʨʦʰʦ ʩʦʛʣʘʩʫʶʱʠʝʩʷ ʩ ʛʠʧʦʪʝʟʦʡ 

ʦʙʨʘʪʥʳʭ ʢʚʘʜʨʘʪʦʚ, ʜʣʷ ʫʩʢʦʨʝʥʠʡ  ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʱʠʭ ʪʝʣ. 

 

5.2.1. 3-ʡ ʟʘʢʦʥ ʂʝʧʣʝʨʘ ʠ ʛʠʧʦʪʝʟʘ ʦʙʨʘʪʥʳʭ ʢʚʘʜʨʘʪʦʚ ʜʣʷ ʫʩʢʦʨʝʥʠʡ 
 

ʈʘʩʩʤʦʪʨʠʤ ʜʚʝ ʧʣʘʥʝʪʳ ʩ ʤʘʩʩʘʤʠ 1m  ʠ 2m , ʦʙʨʘʱʘʶʱʠʝʩʷ ʚʦʢʨʫʛ ʉʦʣʥʮʘ (ʤʘʩʩʦʡ 

ʄ) ʧʦ ʢʨʫʛʦʚʳʤ ʦʨʙʠʪʘʤ, ʩ ʨʘʜʠʫʩʘʤʠ 1R  ʠ 2R , ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ɼʣʠʥʘ ʦʨʙʠʪʳ, ʨʘʜʠʫʩʘ 1R, ʙʫʜʝʪ ʨʘʚʥʘ:  12 R  

ʇʝʨʠʦʜ ʦʙʨʘʱʝʥʠʷ ʧʝʨʚʦʡ ʧʣʘʥʝʪʳ 1ʊ ʥʘʡʜʸʪʩʷ ʠʟ ʚʳʨʘʞʝʥʠʷ: 

1

1
1

2

v

R
T ,                                                    (54)  

ʛʜʝ 1v  ï ʦʢʨʫʞʥʘʷ ʩʢʦʨʦʩʪʴ ʧʝʨʚʦʡ ʧʣʘʥʝʪʳ.  

ɺʦʟʚʝʜʸʤ ʚ ʢʚʘʜʨʘʪ ʦʙʝ ʯʘʩʪʠ ʵʪʦʛʦ ʚʳʨʘʞʝʥʠʷ, ʧʦʣʫʯʠʤ: 

2

1

2

1

2
2

1

)2(

v

R
T ,                                                   55) 

2

1v  ï ʦʧʨʝʜʝʣʠʪʩʷ ʠʟ ʚʳʨʘʞʝʥʠʷ ʮʝʥʪʨʦʩʪʨʝʤʠʪʝʣʴʥʦʛʦ ʫʩʢʦʨʝʥʠʷ, ʜʣʷ ʪʝʣʘ, 

ʜʚʠʞʫʱʝʛʦʩʷ ʧʦ ʦʢʨʫʞʥʦʩʪʠ: 

1

2

1
1

R

v
a .                                                         (56)  

ʆʪʢʫʜʘ  

11

2

1 Rav .                                                   (57) 

 

ʇʦʜʩʪʘʚʣʷʷ (57) ʚ (55), ʧʦʣʫʯʠʤ: 

1

1

2
2

1

)2(

a

R
T .                                                  (58) 

ʇʦʜʩʪʘʚʣʷʷ ʟʥʘʯʝʥʠʝ 1a  ʠʟ ʬʦʨʤʫʣʳ ʦʙʨʘʪʥʳʭ ʢʚʘʜʨʘʪʦʚ (52), ʧʦʣʫʯʠʤ: 

M

R
T

3

1

2
2

1

)2(
.                                                       (59) 

ɼʣʷ ʧʣʘʥʝʪʳ 2m , ʦʙʨʘʱʘʶʱʝʡʩʷ ʧʦ ʨʘʜʠʫʩʫ 2R , ʤʦʞʥʦ, ʧʦ ʘʥʘʣʦʛʠʠ, ʟʘʧʠʩʘʪʴ: 

M

R
T

3

2

2
2

2

)2(
.                                                  (60) 

ʈʘʟʜʝʣʠʚ ʧʦʯʣʝʥʥʦ ʚʳʨʘʞʝʥʠʷ (59) ʠ (60) ʧʦʣʫʯʠʤ ʬʦʨʤʫʣʫ 3-ʛʦ ʟʘʢʦʥʘ ʂʝʧʣʝʨʘ. 

3

2

3

1

2

2

2

1

R

R

T

T
.                                                        (61) 
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ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʪʨʝʪʠʡ ʟʘʢʦʥ ʂʝʧʣʝʨʘ (61) ʩʪʨʦʛʦ ʚʳʚʦʜʠʪʩʷ ʠʟ ʚʳʨʘʞʝʥʠʷ (52), ʪʦ 

ʝʩʪʴ ʠʟ ʬʦʨʤʫʣʳ ʦʙʨʘʪʥʳʭ ʢʚʘʜʨʘʪʦʚ ʜʣʷ ʫʩʢʦʨʝʥʠʷ: ʘ = 
2R

ʄ
; ʉʠʣʳ ʟʜʝʩʴ ʥʠʧʨʠʯʸʤ. 

ʅʴʶʪʦʥ, ʢʘʢ ʠʟʚʝʩʪʥʦ, ʫʪʦʯʥʠʣ 3-ʡ ʟʘʢʦʥ ʂʝʧʣʝʨʘ; ʧʨʦʜʝʣʘʝʤ ʠ ʤʳ ʵʪʫ ʧʨʦʮʝʜʫʨʫ. 

ɼʣʷ ʯʝʛʦ ʧʦʩʤʦʪʨʠʤ ʝʱʸ ʨʘʟ ʥʘ ʟʘʢʦʥ ʚʩʝʤʠʨʥʦʛʦ ʪʷʛʦʪʝʥʠʷ (1):  

2R

Mm
F .  (1) 

ʊʝʣʦ ʄ ʩʦʦʙʱʘʝʪ ʪʝʣʫ m ʘʙʩʦʣʶʪʥʦʝ ʫʩʢʦʨʝʥʠʝ: 

)(Mmʘ  = 
2R

ʄ
.                                                  (62) 

ʊʝʣʦ m ʩʦʦʙʱʘʝʪ ʪʝʣʫ ʄ  ʘʙʩʦʣʶʪʥʦʝ ʫʩʢʦʨʝʥʠʝ:  

)(mʄʘ  =
2R

m
.                                                     (63) 

ʉʫʤʤʘʨʥʦʝ, ʪʦ ʝʩʪʴ ʦʪʥʦʩʠʪʝʣʴʥʦʝ, ʫʩʢʦʨʝʥʠʝ ʪʝʣ m  ʠ  ʄ,  ʙʫʜʝʪ ʨʘʚʥʦ: 

  mMʘ = )(Mmʘ + )(mʄʘ ; ʠʣʠ, ʧʦʩʣʝ ʧʦʜʩʪʘʥʦʚʢʠ ʟʥʘʯʝʥʠʡ ʠʟ (62) ʠ (63), 

ʧʦʣʫʯʠʤ: 

mMʘ = 2R

mʄ
.                                              (64) 

ʕʪʦ ʚʳʨʘʞʝʥʠʝ ʤʦʞʥʦ ʥʘʟʚʘʪʴ ʟʘʢʦʥʦʤ ʚʩʝʤʠʨʥʦʛʦ ʫʩʢʦʨʝʥʠʷ.  

 

ʇʦʜʩʪʘʚʣʷʷ ʟʥʘʯʝʥʠʷ ʦʪʥʦʩʠʪʝʣʴʥʳʭ ʫʩʢʦʨʝʥʠʡ ʧʦ ʬʦʨʤʫʣʝ (64), ʜʣʷ ʤʘʩʩ 1m  ʠ 2m  

ʚ ʬʦʨʤʫʣʫ (58), ʧʦʣʫʯʠʤ: 

)(

)2(

1
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2
2

1
mM

R
T ;                                                (65) 

)(

)2(
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3

2

2
2

2
mM

R
T .                                                (66) 

ʋʤʥʦʞʠʚ ʦʙʝ ʯʘʩʪʠ ʫʨʘʚʥʝʥʠʡ (65) ʠ (66) ʥʘ (M+m1) ʠ (ʄ+m2), ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʠ 

ʨʘʟʜʝʣʠʚ ʧʦʯʣʝʥʥʦ ʚʳʨʘʞʝʥʠʷ (65) ʠ (66), ʧʦʣʫʯʠʤ ʪʨʝʪʠʡ, ʫʪʦʯʥʸʥʥʳʡ, ʟʘʢʦʥ ʂʝʧʣʝʨʘ: 

3

2
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1

2

2

2

1

2

1

)(

)(

R

R

mMT

mMT
.                                                 (67) 

ʂʘʢ ʚʠʜʥʦ, ʪʨʝʪʠʡ, ʫʪʦʯʥʸʥʥʳʡ, ʟʘʢʦʥ ʂʝʧʣʝʨʘ ʩʪʨʦʛʦ ʚʳʚʦʜʠʪʩʷ ʠʟ ʬʦʨʤʫʣʳ 

ʦʙʨʘʪʥʳʭ ʢʚʘʜʨʘʪʦʚ ʦʪʥʦʩʠʪʝʣʴʥʦʛʦ ʫʩʢʦʨʝʥʠʷ ʤʘʩʩ (64). ʉʠʣʳ ʦʧʷʪʴ ʦʩʪʘʶʪʩʷ ʚ ʩʪʦʨʦʥʝ. 

ʅʴʶʪʦʥ ʦʛʨʘʥʠʯʠʣʩʷ ʫʪʦʯʥʝʥʠʝʤ ʪʨʝʪʴʝʛʦ ʟʘʢʦʥʘ ʂʝʧʣʝʨʘ, ʥʦ, ʧʦʣʴʟʫʷʩʴ ʬʦʨʤʫʣʦʡ 

(64), ʤʦʞʥʦ ʫʪʦʯʥʠʪʴ ʠ ʟʘʢʦʥ ʚʩʝʤʠʨʥʦʛʦ ʪʷʛʦʪʝʥʠʷ ʅʴʶʪʦʥʘ. 

ʇʦʤʥʦʞʠʤ ʦʙʝ ʯʘʩʪʠ ʚʳʨʘʞʝʥʠʷ ʚʝʣʠʯʠʥʳ ʦʪʥʦʩʠʪʝʣʴʥʦʛʦ ʫʩʢʦʨʝʥʠʷ (ʩʤ. ʬʦʨʤʫʣʫ 

64) ʥʘ ʤʘʩʩʫ m, ʧʦʣʫʯʠʤ  ʫʪʦʯʥʸʥʥʳʡ ʟʘʢʦʥ ʚʩʝʤʠʨʥʦʛʦ ʪʷʛʦʪʝʥʠʷ ʅʴʶʪʦʥʘ: 

2

)(

R

mMm
F .                                        (68) 

ʅʴʶʪʦʥ ʵʪʦʛʦ ʥʝ ʩʜʝʣʘʣ.  ɺʦʟʤʦʞʥʦ, ʦʥ ʥʝ ʭʦʪʝʣ ʩʦʟʜʘʚʘʪʴ ʧʨʝʮʝʜʝʥʪ ʢ ʠʟʤʝʥʝʥʠʶ 

ʩʚʦʠʭ ʬʦʨʤʫʣ. 

ʉʣʝʜʫʝʪ ʟʘʤʝʪʠʪʴ, ʯʪʦ ʵʪʦ ʧʦʩʣʝʜʥʝʝ ʫʪʦʯʥʝʥʠʝ ʥʝ çʩʧʘʩʘʝʪè ʛʠʧʦʪʝʟʫ ʚʩʝʤʠʨʥʦʛʦ 

ʪʷʛʦʪʝʥʠʷ ʅʴʶʪʦʥʘ, ï ʥʝ ʜʝʣʘʝʪ ʝʸ ʟʘʢʦʥʦʤ.  
 

ʀʪʘʢ, ʬʦʨʤʫʣʝ ʦʙʨʘʪʥʳʭ ʢʚʘʜʨʘʪʦʚ ʜʣʷ ʘʙʩʦʣʶʪʥʦʛʦ ʫʩʢʦʨʝʥʠʷ (52) ï 

ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʬʦʨʤʫʣʘ  3-ʛʦ ʟʘʢʦʥʘ ʂʝʧʣʝʨʘ (61): 
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  ʘ =
2R

ʄ
; (52) 
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ʘ ʬʦʨʤʫʣʝ ʦʙʨʘʪʥʳʭ ʢʚʘʜʨʘʪʦʚ ʜʣʷ ʦʪʥʦʩʠʪʝʣʴʥʦʛʦ ʫʩʢʦʨʝʥʠʷ ʜʝʡʩʪʚʫʶʱʠʭ ʤʘʩʩ 

(ʟʘʢʦʥʫ ʚʩʝʤʠʨʥʦʛʦ ʫʩʢʦʨʝʥʠʷ, 64) ï ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʬʦʨʤʫʣʘ ʫʪʦʯʥʸʥʥʦʛʦ 3-ʛʦ ʟʘʢʦʥʘ 

ʂʝʧʣʝʨʘ (67): 

 mMʘ =
2R

mʄ
; (64) 
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.                           (67) 

 

ʉʣʝʜʫʝʪ ʦʙʨʘʪʠʪʴ ʚʥʠʤʘʥʠʝ ʥʘ ʪʦ, ʯʪʦ ʤʳ ʨʘʩʩʤʦʪʨʝʣʠ ʢʨʫʛʦʚʳʝ ʦʨʙʠʪʳ 

ʧʣʘʥʝʪ. ʇʦʵʪʦʤʫ, ʥʘ ʦʩʥʦʚʘʥʠʠ ʧʨʦʚʝʜʸʥʥʳʭ ʚʳʢʣʘʜʦʢ, ʤʦʞʥʦ ʫʪʚʝʨʞʜʘʪʴ ʦ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʬʦʨʤʫʣ ʦʙʨʘʪʥʳʭ ʢʚʘʜʨʘʪʦʚ ʜʣʷ ʫʩʢʦʨʝʥʠʡ (52 ʠ 64) ʬʦʨʤʫʣʘʤ 3-ʛʦ ʟʘʢʦʥʘ 

ʂʝʧʣʝʨʘ (61 ʠ 67) ʪʦʣʴʢʦ ʜʣʷ ʢʨʫʛʦʚʳʭ ʦʨʙʠʪ. 

ɼʣʷ ʵʣʣʠʧʪʠʯʝʩʢʠʭ ʦʨʙʠʪ, ʩ ʤʘʣʳʤʠ ʵʢʩʮʝʪʨʠʩʠʪʝʪʘʤʠ, ʩʣʝʜʫʝʪ ʦʞʠʜʘʪʴ ʣʠʰʴ 

ʧʨʠʤʝʨʥʦʛʦ ʩʦʦʪʚʝʪʩʪʚʠʷ, ʚʳʰʝ ʫʢʘʟʘʥʥʳʭ ʬʦʨʤʫʣ.  

ɼʣʷ ʵʣʣʠʧʪʠʯʝʩʢʠʭ ʦʨʙʠʪ ʩ ʙʦʣʴʰʠʤʠ ʠ ʩʫʱʝʩʪʚʝʥʥʦ ʨʘʟʣʠʯʘʶʱʠʤʠʩʷ ʵʢʩʮʝʥʪʨʠ-

ʩʠʪʝʪʘʤʠ ʩʣʝʜʫʝʪ ʦʞʠʜʘʪʴ ʩʫʱʝʩʪʚʝʥʥʦʛʦ ʥʝʩʦʦʪʚʝʪʩʪʚʠʷ ʤʝʞʜʫ ʫʢʘʟʘʥʥʳʤʠ ʬʦʨʤʫʣʘʤʠ.  

 

ʇʦ ʧʦʚʦʜʫ ʜʚʫʭ ʧʦʩʣʝʜʥʠʭ ʫʪʚʝʨʞʜʝʥʠʡ, ʷ ʧʨʝʜʚʠʞʫ ʚʦʟʨʘʞʝʥʠʷ, ʪʘʢ ʢʘʢ ʚ ʫʯʝʙʥʦʡ, 

ʩʧʨʘʚʦʯʥʦʡ ʠ ʥʘʫʯʥʦ-ʧʦʧʫʣʷʨʥʦʡ ʣʠʪʝʨʘʪʫʨʝ (ʩʤ. [8], [9], [10]) ʧʫʙʣʠʢʫʶʪʩʷ 

ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʜʦʢʘʟʘʪʝʣʴʩʪʚʘ ʩʦʦʪʚʝʪʩʪʚʠʷ ɿʘʢʦʥʘ ʚʩʝʤʠʨʥʦʛʦ ʪʷʛʦʪʝʥʠʷ ʠ 3-ʛʦ ʟʘʢʦʥʘ 

ʂʝʧʣʝʨʘ. ʇʨʠʯʸʤ, ʩʘʤʠ ʵʪʠ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʚʳʢʣʘʜʢʠ ʙʝʟʦʰʠʙʦʯʥʳ ʠ ʧʨʦʚʝʜʝʥʳ ʠʤʝʥʥʦ 

ʜʣʷ ʵʣʣʠʧʪʠʯʝʩʢʠʭ ʦʨʙʠʪ. ʅʦ ʦʩʥʦʚʘʥʠʝ, ʥʘ ʢʦʪʦʨʦʝ ʦʧʠʨʘʶʪʩʷ ʵʪʠ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ 

ʜʦʢʘʟʘʪʝʣʴʩʪʚʘ, ʥʝ ʥʘʜʸʞʥʦ. 

ɺ ʦʩʥʦʚʫ ʜʦʢʘʟʘʪʝʣʴʩʪʚʘ ʧʦʣʦʞʝʥʳ ʚʳʨʘʞʝʥʠʷ 1-ʛʦ ʠ 2-ʛʦ ʟʘʢʦʥʦʚ ʂʝʧʣʝʨʘ ʠ ɿʘʢʦʥʘ 

ʩʦʭʨʘʥʝʥʠʷ ʤʝʭʘʥʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ ʥʝʙʝʩʥʦʛʦ ʪʝʣʘ, ʧʨʠ ʝʛʦ ʜʚʠʞʝʥʠʠ ʧʦ ʵʣʣʠʧʪʠʯʝʩʢʦʡ 

ʦʨʙʠʪʝ. 

ʂ ʬʦʨʤʫʣʝ ʵʣʣʠʧʩʘ (1-ʤʫ ʟʘʢʦʥʫ ʂʝʧʣʝʨʘ) ʠ ʢ ʬʦʨʤʫʣʝ ʚʳʨʘʞʘʶʱʝʡ ʧʦʩʪʦʷʥʩʪʚʦ 

ʩʝʢʪʦʨʘʣʴʥʦʡ ʩʢʦʨʦʩʪʠ ʧʣʘʥʝʪʳ (2-ʤʫ ʟʘʢʦʥʫ) ï ʚʦʧʨʦʩʦʚ ʥʝʪ. ʅʝʪ ʚʦʧʨʦʩʦʚ ʠ ʢ ʩʫʱʝʩʪʚʫ 

ɿʘʢʦʥʘ ʩʦʭʨʘʥʝʥʠʷ ʵʥʝʨʛʠʠ, ʥʦ ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʟʘʧʠʩʴ ʟʘʢʦʥʘ ʩʦʭʨʘʥʝʥʠʷ ʚʳʧʦʣʥʝʥʘ ʥʝ 

ʢʦʨʨʝʢʪʥʦ: 

ʢʠʥʝʪʠʯʝʩʢʘʷ ʵʥʝʨʛʠʷ ʧʣʘʥʝʪʳ ʟʘʧʠʩʘʥʘ ʬʦʨʤʫʣʦʡ 
2

2vm
, ï ʬʦʨʤʫʣʦʡ, ʙʝʟʫʩʣʦʚʥʦ, 

ʧʨʘʚʠʣʴʥʦʡ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ɿʝʤʣʠ, ʥʦ ʥʝ ʧʨʦʚʝʨʝʥʥʦʡ ʦʧʳʪʥʳʤ ʧʫʪʸʤ ʚ ʦʨʙʠʪʘʣʴʥʦʤ 

ʧʨʦʩʪʨʘʥʩʪʚʝ ʧʣʘʥʝʪʳ, ʛʜʝ ʧʘʨʘʤʝʪʨʳ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʧʦʣʷ ʩʫʱʝʩʪʚʝʥʥʦ ʦʪʣʠʯʘʶʪʩʷ ʦʪ 

ʪʝʭ, ʯʪʦ ʠʤʝʶʪ ʤʝʩʪʦ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ɿʝʤʣʠ, ʩʤ. ʪʘʢʞʝ [2]. 

ʌʦʨʤʫʣʘ ʧʦʪʝʥʮʠʘʣʴʥʦʡ ʵʥʝʨʛʠʠ ʧʦʣʫʯʝʥʘ ʠʟ ɿʘʢʦʥʘ ʚʩʝʤʠʨʥʦʛʦ ʪʷʛʦʪʝʥʠʷ, 

ʢʦʪʦʨʳʡ ʪʘʢʞʝ ʩʧʨʘʚʝʜʣʠʚ ʪʦʣʴʢʦ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ɿʝʤʣʠ ʠ ʚ ʜʨʫʛʠʭ ʫʩʣʦʚʠʷʭ ʥʝ 

ʧʨʦʚʝʨʝʥ. 

ʉ ʙʦʣʴʰʦʡ ʩʪʝʧʝʥʴʶ ʚʝʨʦʷʪʥʦʩʪʠ ʤʦʞʥʦ ʫʪʚʝʨʞʜʘʪʴ, ʯʪʦ ʚ ʫʩʣʦʚʠʷʭ ʧʣʘʥʝʪʥʦʡ 

ʦʨʙʠʪʳ ʠ ʬʦʨʤʫʣʘ ʢʠʥʝʪʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ, ʠ ʬʦʨʤʫʣʘ ʧʦʪʝʥʮʠʘʣʴʥʦʡ ʵʥʝʨʛʠʠ ʙʫʜʫʪ 

ʦʪʣʠʯʘʪʴʩʷ ʦʪ ʦʙʱʝʧʨʠʥʷʪʳʭ. 

ɸ, ʟʥʘʯʠʪ, ʠ ʜʦʢʘʟʘʪʴ ʩʪʨʦʛʫʶ ʚʟʘʠʤʦʩʚʷʟʴ ɿʘʢʦʥʘ ʦʙʨʘʪʥʳʭ ʢʚʘʜʨʘʪʦʚ ʜʣʷ 

ʫʩʢʦʨʝʥʠʷ ʠ 3-ʛʦ ʟʘʢʦʥʘ ʂʝʧʣʝʨʘ, ʜʣʷ ʵʣʣʠʧʪʠʯʝʩʢʠʭ ʦʨʙʠʪ, ï ʥʝʚʦʟʤʦʞʥʦ. ʆ ʩʚʷʟʠ ʤʝʞʜʫ 

ɿʘʢʦʥʦʤ ʦʙʨʘʪʥʳʭ ʢʚʘʜʨʘʪʦʚ ʜʣʷ ʩʠʣʳ ʠ 3-ʤ ʟʘʢʦʥʦʤ ʂʝʧʣʝʨʘ ʥʝ ʧʨʠʭʦʜʠʪʩʷ ʠ ʛʦʚʦʨʠʪʴ. 

 

ʅʘ ʵʪʦʤ ʚʦʟʤʦʞʥʦʩʪʠ ʤʘʪʝʤʘʪʠʢʠ ʠʩʯʝʨʧʳʚʘʶʪʩʷ. ɼʘʞʝ ʜʣʷ ʢʨʫʛʦʚʳʭ ʦʨʙʠʪ 

ʥʝʚʦʟʤʦʞʥʦ, ʯʠʩʪʦ ʤʘʪʝʤʘʪʠʯʝʩʢʠʤʠ ʤʝʪʦʜʘʤʠ, ʜʦʢʘʟʘʪʴ ʚʳʧʦʣʥʠʤʦʩʪʴ (ʩʦʦʪʚʝʪʩʪʚʠʝ 

ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʠ) ʬʦʨʤʫʣ: ʦʙʨʘʪʥʳʭ ʢʚʘʜʨʘʪʦʚ ʜʣʷ ʫʩʢʦʨʝʥʠʡ ʠ 3-ʛʦ ʟʘʢʦʥʘ ʂʝʧʣʝʨʘ. 

ʉʜʝʣʘʪʴ ʵʪʦ ʤʦʛʫʪ ʪʦʣʴʢʦ ʦʧʳʪʳ (ʠʟʤʝʨʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʦʨʙʠʪ ʧʣʘʥʝʪ ʠ ʧʨʦʙʥʳʭ ʪʝʣ), 
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ʧʨʦʚʝʜʸʥʥʳʝ ʩ ʜʦʩʪʘʪʦʯʥʦʡ ʪʦʯʥʦʩʪʴʶ. ʆʧʳʪʥʳʤ ʧʫʪʸʤ, ʟʘʢʦʥ ʦʙʨʘʪʥʳʭ ʢʚʘʜʨʘʪʦʚ ʜʣʷ 

ʫʩʢʦʨʝʥʠʡ ʧʨʦʚʝʨʝʥ ʤʝʪʦʜʦʤ ʠʟʤʝʨʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʦʨʙʠʪ ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʩʧʫʪʥʠʢʦʚ 

ɿʝʤʣʠ, ʦʙʨʘʱʘʶʱʠʭʩʷ ʧʦ ʦʨʙʠʪʘʤ, ʙʣʠʟʢʠʤ ʢ ʢʨʫʛʦʚʳʤ. 

ʉ ʠʟʤʝʨʝʥʠʷʤʠ ʧʘʨʘʤʝʪʨʦʚ ʦʨʙʠʪ ʥʝʙʝʩʥʳʭ ʪʝʣ ʝʩʪʴ ʦʧʨʝʜʝʣʸʥʥʳʝ ʩʣʦʞʥʦʩʪʠ. 

ʇʨʝʞʜʝ ʚʩʝʛʦ ʵʪʦ ʢʘʩʘʝʪʩʷ ʦʧʨʝʜʝʣʝʥʠʷ ʤʝʞʧʣʘʥʝʪʥʳʭ ʨʘʩʩʪʦʷʥʠʡ ʠ ʦʧʨʝʜʝʣʝʥʠʷ 

ʘʩʪʨʦʥʦʤʠʯʝʩʢʦʡ ʝʜʠʥʠʮʳ (ʨʘʩʩʪʦʷʥʠʷ ʦʪ ɿʝʤʣʠ ʜʦ ʉʦʣʥʮʘ). 

ʉʝʡʯʘʩ ʚʝʣʠʯʠʥʘ ʘʩʪʨʦʥʦʤʠʯʝʩʢʦʡ ʝʜʠʥʠʮʳ ʧʨʠʥʷʪʘ ʨʘʚʥʦʡ 149 597 870 Ñ 2 ʢʤ. ʕʪʦ 

ʟʥʘʯʝʥʠʝ, ʫʪʚʝʨʞʜʸʥʥʦʝ ʚ 1976 ʛʦʜʫ ʄʝʞʜʫʥʘʨʦʜʥʳʤ ɸʩʪʨʦʥʦʤʠʯʝʩʢʠʤ ʉʦʶʟʦʤ, 

ʧʦʣʫʯʝʥʦ ʥʘ ʦʩʥʦʚʘʥʠʠ ʨʘʜʠʦʣʦʢʘʮʠʦʥʥʳʭ ʠʟʤʝʨʝʥʠʡ ʠ ʠʩʩʣʝʜʦʚʘʥʠʡ ʜʚʠʞʝʥʠʷ ʙʣʠʟʢʠʭ 

ʙʦʣʴʰʠʭ ʧʣʘʥʝʪ ʠ ʃʫʥʳ, ʩ ʧʦʤʦʱʴʶ ʢʦʩʤʠʯʝʩʢʠʭ ʘʧʧʘʨʘʪʦʚ. 

ʊʦʯʥʦʩʪʴ, ʜʦʩʪʠʛʥʫʪʘʷ ʚ ʦʧʨʝʜʝʣʝʥʠʠ ʚʝʣʠʯʠʥʳ ɸʩʪʨʦʥʦʤʠʯʝʩʢʦʡ ʝʜʠʥʠʮʳ (ɸ.ʝ.), 

ʚʧʝʯʘʪʣʷʝʪ. ʅʦ ʧʨʠ ʵʪʦʤ, ʚʘʞʥʦ ʦʙʨʘʪʠʪʴ ʚʥʠʤʘʥʠʝ ʥʘ ʩʣʝʜʫʶʱʝʝ. ï 

ɺʦ-ʧʝʨʚʳʭ, ʧʨʠ ʚʳʯʠʩʣʝʥʠʠ ʚʝʣʠʯʠʥʳ (ɸ.ʝ.), ʧʦ ʟʘʤʝʨʝʥʥʦʡ ʚʝʣʠʯʠʥʝ ʨʘʩʩʪʦʷʥʠʷ 

ʜʦ ʙʣʠʞʘʡʰʝʡ ʧʣʘʥʝʪʳ, ʥʝʠʟʙʝʞʥʦ ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ ʬʦʨʤʫʣʘ ʦʙʨʘʪʥʳʭ ʢʚʘʜʨʘʪʦʚ. 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʧʦʣʫʯʝʥʥʦʝ ʪʘʢʠʤ ʦʙʨʘʟʦʤ ʟʥʘʯʝʥʠʝ (ɸ.ʝ.) ʥʝʣʴʟʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ 

ʧʨʦʚʝʨʢʠ ʬʦʨʤʫʣʳ ʦʙʨʘʪʥʳʭ ʢʚʘʜʨʘʪʦʚ ʠ 3-ʛʦ ɿʘʢʦʥʘ ʂʝʧʣʝʨʘ; 

ɺʦ-ʚʪʦʨʳʭ, ʧʨʠ ʨʘʜʠʦʣʦʢʘʮʠʦʥʥʳʭ ʠʟʤʝʨʝʥʠʷʭ ʤʝʞʧʣʘʥʝʪʥʳʭ ʨʘʩʩʪʦʷʥʠʡ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʟʥʘʯʝʥʠʝ ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʡ ʬʠʟʠʯʝʩʢʦʡ ʢʦʥʩʪʘʥʪʳ ï ʩʢʦʨʦʩʪʠ ʩʚʝʪʘ ʚ 

ʚʘʢʫʫʤʝ (299 792 458 ʤ/ʩ). ɺʝʣʠʯʠʥʘ ʵʪʘ ʙʳʣʘ ʧʦʣʫʯʝʥʘ ʧʨʠ ʠʟʤʝʨʝʥʠʷʭ ʩʢʦʨʦʩʪʠ ʩʚʝʪʘ ʥʘ 

ʧʦʚʝʨʭʥʦʩʪʠ ɿʝʤʣʠ, ʧʨʠ ʚʧʦʣʥʝ ʦʧʨʝʜʝʣʸʥʥʳʭ ʠ ʧʦʩʪʦʷʥʥʳʭ ʧʘʨʘʤʝʪʨʘʭ ʛʨʘʚʠʪʘʮʠʦʥ-

ʥʦʛʦ ʧʦʣʷ; ʧʨʠ ʜʨʫʛʠʭ ʫʩʣʦʚʠʷʭ, ʥʘʧʨʠʤʝʨ ʥʘ ʚʳʩʦʢʠʭ ɿʝʤʥʳʭ ʦʨʙʠʪʘʭ, ʩʢʦʨʦʩʪʴ ʩʚʝʪʘ ʚ 

ʚʘʢʫʫʤʝ ʥʝ ʠʟʤʝʨʷʣʘʩʴ, ʘ ʪʘʤ ʦʥʘ ʚʧʦʣʥʝ ʤʦʞʝʪ ʙʳʪʴ ʜʨʫʛʦʡ. ʉʤ. [3].  

ʊʦ ʝʩʪʴ, ʧʨʠ ʠʟʤʝʨʝʥʠʠ ʤʝʞʧʣʘʥʝʪʥʳʭ ʨʘʩʩʪʦʷʥʠʡ ʧʨʠʤʝʥʸʥ ʥʝ ʧʨʦʚʝʨʝʥʥʳʡ 

ʠʟʤʝʨʠʪʝʣʴʥʳʡ ʠʥʩʪʨʫʤʝʥʪ. ɸ ʵʪʦ ʟʥʘʯʠʪ, ʯʪʦ ʧʦʛʨʝʰʥʦʩʪʴ ʚ ʦʧʨʝʜʝʣʝʥʠʠ 

ʘʩʪʨʦʥʦʤʠʯʝʩʢʦʡ ʝʜʠʥʠʮʳ ʤʦʞʝʪ  ʙʳʪʴ ʤʥʦʛʦ ʙʦʣʴʰʝ ʟʘʷʚʣʝʥʥʦʡ ʚʝʣʠʯʠʥʳ (Ñ 2 ʢʤ). 

ɼʦʩʪʠʞʝʥʠʷ ʤʝʪʨʦʣʦʛʠʠ ʚ ʥʝʙʝʩʥʦʡ ʤʝʭʘʥʠʢʝ ʚʝʩʴʤʘ ʣʘʢʦʥʠʯʥʦ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʣ 

ʈʠʯʘʨʜ ʌʝʡʥʤʘʥ, ʚ ʩʚʦʠʭ ʣʝʢʮʠʷʭ: çʤʝʞʧʣʘʥʝʪʥʳʝ ʨʘʩʩʪʦʷʥʠʷ ʦʧʨʝʜʝʣʝʥʳ ʩ 

ʪʦʯʥʦʩʪʴʶ ʜʦ ʘʩʪʨʦʥʦʤʠʯʝʩʢʦʡ ʝʜʠʥʠʮʳè, ʩʤ. [7]. ʕʪʦ ʥʘʜʦ ʧʦʥʠʤʘʪʴ ʪʘʢ, ʯʪʦ ʚʩʝ 

ʫʩʠʣʠʷ ʘʩʪʨʦʥʦʤʦʚ ʥʘʧʨʘʚʣʝʥʳ ʥʘ ʦʧʨʝʜʝʣʝʥʠʝ ʨʘʜʠʫʩʘ ʦʙʨʘʱʝʥʠʷ ɿʝʤʣʠ, ʘ ʨʘʩʩʪʦʷʥʠʷ 

ʜʦ ʜʨʫʛʠʭ ʧʣʘʥʝʪ ʩʦʣʥʝʯʥʦʡ ʩʠʩʪʝʤʳ ʦʧʨʝʜʝʣʷʶʪʩʷ ʧʦ ʧʝʨʠʦʜʫ ʠʭ ʦʙʨʘʱʝʥʠʷ, ʪʦ ʝʩʪʴ, 

ʦʧʨʝʜʝʣʷʶʪʩʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʟʘʢʦʥʘ ʦʙʨʘʪʥʳʭ ʢʚʘʜʨʘʪʦʚ, ʠʣʠ 3-ʛʦ ʟʘʢʦʥʘ ʂʝʧʣʝʨʘ. 

ɼʨʫʛʠʤʠ ʩʣʦʚʘʤʠ, ʟʘʢʦʥ ʦʙʨʘʪʥʳʭ ʢʚʘʜʨʘʪʦʚ ʜʣʷ ʫʩʢʦʨʝʥʠʡ, ʚ ʤʘʩʰʪʘʙʝ ʩʦʣʥʝʯʥʦʡ 

ʩʠʩʪʝʤʳ, ʧʨʦʚʝʨʝʥ ʣʠʰʴ ʯʘʩʪʠʯʥʦ (ʜʣʷ ʦʨʙʠʪ ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʩʧʫʪʥʠʢʦʚ ɿʝʤʣʠ ʠ ʜʣʷ 

ʦʨʙʠʪʳ ʃʫʥʳ) ʠ ʟʜʝʩʴ ʦʥ ʚʳʧʦʣʥʷʝʪʩʷ. ʅʘʩʢʦʣʴʢʦ ʩʪʨʦʛʦ ʚʳʧʦʣʥʷʝʪʩʷ (ʩ ʢʘʢʦʡ 

ʧʦʛʨʝʰʥʦʩʪʴʶ)? ʅʘʫʢʘ ʵʪʦ ʥʝ ʘʬʠʰʠʨʫʝʪ, ʥʦ ʨʘʩʭʦʞʝʝ ʤʥʝʥʠʝ ʦ ʪʦʤ, ʯʪʦ ʟʘʢʦʥ ʦʙʨʘʪʥʳʭ 

ʢʚʘʜʨʘʪʦʚ ʪʦʯʥʝʝ, ʯʝʤ ʩʘʤʘ ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʴ, ï ʢʦʩʚʝʥʥʦ ʧʦʜʪʚʝʨʞʜʘʝʪ ʥʘʣʠʯʠʝ 

ʨʘʩʭʦʞʜʝʥʠʡ ʤʝʞʜʫ ʪʝʦʨʠʝʡ ʠ ʧʨʘʢʪʠʢʦʡ. 

ʇʦʜʚʦʜʷ ʠʪʦʛ ʨʘʩʩʫʞʜʝʥʠʡ, ʩʢʘʞʝʤ, ʯʪʦ ʟʘʢʦʥ ʦʙʨʘʪʥʳʭ ʢʚʘʜʨʘʪʦʚ ʜʣʷ ʫʩʢʦʨʝʥʠʡ 

ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʱʠʭ ʪʝʣ ʚʳʧʦʣʥʷʝʪʩʷ ʚ ʧʝʨʚʦʤ ʧʨʠʙʣʠʞʝʥʠʠ; ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʬʦʨʤʫʣʳ 

(52); (64) ʠ (61); (67)  ʠʤʝʶʪ ʦʧʳʪʥʦʝ ʦʙʦʩʥʦʚʘʥʠʝ. ʀ ʧʦʪʦʤʫ ʠʤʝʥʥʦ ʵʪʠʤ ʬʦʨʤʫʣʘʤ ʤʳ 

ʜʦʣʞʥʳ ʦʪʜʘʚʘʪʴ ʧʨʝʜʧʦʯʪʝʥʠʝ ʧʝʨʝʜ ʟʘʢʦʥʦʤ ʚʩʝʤʠʨʥʦʛʦ ʪʷʛʦʪʝʥʠʷ ʅʴʶʪʦʥʘ, 

ʚʳʨʘʞʝʥʥʦʛʦ ʬʦʨʤʫʣʦʡ (1).  

ʊʦʪ ʬʘʢʪ, ʯʪʦ (ʬʦʨʤʫʣʳ 52 ʠ 64) ʟʘʢʦʥʘ ʦʙʨʘʪʥʳʭ ʢʚʘʜʨʘʪʦʚ ʠ ʫʪʦʯʥʸʥʥʦʛʦ ʟʘʢʦʥʘ 

ʦʙʨʘʪʥʳʭ ʢʚʘʜʨʘʪʦʚ, ʜʣʷ ʫʩʢʦʨʝʥʠʡ  ʚʳʧʦʣʥʷʶʪʩʷ (ʧʦʜʪʚʝʨʞʜʘʶʪʩʷ ʦʧʳʪʦʤ) ʫʢʘʟʳʚʘʝʪ 

ʥʘ ʪʦ, ʯʪʦ ʛʨʘʚʠʪʘʮʠʦʥʥʘʷ ʧʦʩʪʦʷʥʥʘʷ ʫʩʢʦʨʝʥʠʷ ʩʫʱʝʩʪʚʫʝʪ ʠ ʚʝʣʠʯʠʥʘ ʝʸ ʦʜʠʥʘʢʦʚʘ, 

ʢʘʢ ʜʣʷ ʩʣʫʯʘʷ ʫʩʢʦʨʝʥʠʷ ɿʝʤʣʸʡ ʧʨʦʙʥʦʛʦ ʪʝʣʘ, ʪʘʢ ʠ ʜʣʷ ʩʣʫʯʘʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ɿʝʤʣʠ ʩ 

ʃʫʥʦʡ. 

ʂʦʥʬʠʛʫʨʘʮʠʠ ʛʨʘʚʠʪʘʮʠʦʥʥʳʭ ʧʦʣʝʡ ʧʨʦʙʥʦʛʦ ʪʝʣʘ ʠ ʥʝʙʝʩʥʦʛʦ ʪʝʣʘ (ʃʫʥʳ) 

ʩʫʱʝʩʪʚʝʥʥʦ ʨʘʟʣʠʯʘʶʪʩʷ. ʆʪʩʶʜʘ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʛʨʘʚʠʪʘʮʠʦʥʥʘʷ 

ʧʦʩʪʦʷʥʥʘʷ ʫʩʢʦʨʝʥʠʷ ʟʘʚʠʩʠʪ, ʚ ʦʩʥʦʚʥʦʤ, ʦʪ ʧʘʨʘʤʝʪʨʦʚ ʠ ʢʦʥʬʠʛʫʨʘʮʠʠ ʛʨʘʚʠʪʘʮʠʦʥ-

ʥʦʛʦ ʧʦʣʷ ʙʦʣʴʰʦʡ ʫʩʢʦʨʷʶʱʝʡ ʤʘʩʩʳ (ʥʘʧʨʠʤʝʨ, ɿʝʤʣʠ). ɺ ʵʪʦʤ ʠ ʟʘʢʣʶʯʘʝʪʩʷ 
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ʩʫʱʝʩʪʚʝʥʥʦʝ ʦʪʣʠʯʠʝ ʤʝʞʜʫ ʛʨʘʚʠʪʘʮʠʦʥʥʦʡ ʧʦʩʪʦʷʥʥʦʡ ʫʩʢʦʨʝʥʠʷ  ʠ  ʛʨʘʚʠʪʘʮʠʦʥʥʦʡ 

ʧʦʩʪʦʷʥʥʦʡ ʩʠʣʳ. ʇʦʩʣʝʜʥʷʷ, ʢʘʢ ʤʳ ʚʳʷʩʥʠʣʠ ʨʘʥʝʝ, ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʘ ʧʨʦʠʟʚʝʜʝʥʠʶ 

ʧʨʦʝʢʮʠʡ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʠʟʣʫʯʝʥʠʷ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʱʠʭ ʪʝʣ ʥʘ ʣʠʥʠʶ ʠʭ ʚʟʘʠʤʦʜʝʡ-

ʩʪʚʠʷ. 

ɹʦʣʝʝ ʪʦʯʥʦ ʧʦʥʷʪʴ ʨʘʟʣʠʯʠʝ ʤʝʞʜʫ ʛʨʘʚʠʪʘʮʠʦʥʥʦʡ ʧʦʩʪʦʷʥʥʦʡ ʩʠʣʳ ʠ ʛʨʘʚʠʪʘ-

ʮʠʦʥʥʦʡ ʧʦʩʪʦʷʥʥʦʡ ʫʩʢʦʨʝʥʠʷ ʧʦʤʦʞʝʪ ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʬʦʨʤʫʣ (1 ʠ 64) ʟʘʢʦʥʦʚ 

ʚʩʝʤʠʨʥʦʛʦ ʪʷʛʦʪʝʥʠʷ ʠ ʚʩʝʤʠʨʥʦʛʦ ʫʩʢʦʨʝʥʠʷ: 

2R

Mm
F ; (1)  mMʘ = 2R
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ɺ ʬʦʨʤʫʣʝ (1), ʛʨʘʚʠʪʘʮʠʦʥʥʘʷ ʧʦʩʪʦʷʥʥʘʷ ʯʠʩʣʝʥʥʦ ʨʘʚʥʘ ʩʠʣʝ ʧʨʠʪʷʞʝʥʠʷ ʧʨʠ 

ʫʩʣʦʚʠʠ, ʯʪʦ ʧʨʦʠʟʚʝʜʝʥʠʝ ʤʘʩʩ (ʄ ʠ m) ʨʘʚʥʦ ʝʜʠʥʠʮʝ ʠ ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʥʠʤʠ ʪʘʢʞʝ 

ʨʘʚʥʦ ʝʜʠʥʠʮʝ. ʅʘʧʨʠʤʝʨ, m = 0,001 , ʘ  ʄ =1000.  ʆʯʝʚʠʜʥʦ, ʯʪʦ ʩʠʣʘ ʧʨʠʪʷʞʝʥʠʷ, 

ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʘ ʚʝʣʠʯʠʥʝ ʤʘʩʩʳ m, ʘ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʠ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʘ ʧʨʦʝʢʮʠʠ 

ʩʠʣʦʚʳʭ ʣʠʥʠʡ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʧʦʣʷ ʤʘʩʩʳ m,  ʥʘ ʣʠʥʠʶ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ.  ɺ ʪʦʤ ʩʣʫʯʘʝ, 

ʢʦʛʜʘ ʤʘʩʩʘ m  ʥʘʭʦʜʠʪʩʷ ʚʙʣʠʟʠ ʧʦʚʝʨʭʥʦʩʪʠ ʙʦʣʴʰʦʡ ʤʘʩʩʳ ʄ  ʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

ʤʘʣʫʶ (ʪʦʯʝʯʥʫʶ) ʤʘʩʩʫ, ʝʸ ʛʨʘʚʠʪʘʮʠʦʥʥʦʝ ʧʦʣʝ ʨʘʟʚʦʨʘʯʠʚʘʝʪʩʷ ʚ ʩʪʦʨʦʥʫ ʙʦʣʴʰʦʡ 

ʤʘʩʩʳ. ʇʨʦʝʢʮʠʷ ʩʠʣʦʚʳʭ ʣʠʥʠʡ ʥʘ ʣʠʥʠʶ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʚ ʥʝʩʢʦʣʴʢʦ 

ʨʘʟ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʨʘʚʥʦʤʝʨʥʳʤ ʨʘʩʧʨʝʜʝʣʝʥʠʝʤ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʧʦʣʷ ʪʦʯʝʯʥʦʡ 

ʤʘʩʩʳ, ʫʜʘʣʸʥʥʦʡ ʚ ʙʝʩʢʦʥʝʯʥʦʩʪʴ ʦʪ ʙʦʣʴʰʦʡ ʤʘʩʩʳ. ɺ ʪʘʢʦʝ ʞʝ ʢʦʣʠʯʝʩʪʚʦ ʨʘʟ 

ʚʦʟʨʘʩʪʸʪ ʠ ʩʠʣʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ. ʌʦʨʤʫʣʘ (1) ʜʝʬʦʨʤʘʮʠʶ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʧʦʣʷ ʤʘʣʦʡ 

ʤʘʩʩʳ ʥʝ ʫʯʠʪʳʚʘʝʪ; ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʵʪʦ ʜʦʣʞʥʦ ʙʳʪʴ ʫʯʪʝʥʦ ʚʝʣʠʯʠʥʦʡ ʛʨʘʚʠʪʘʮʠʦʥʥʦʡ 

ʧʦʩʪʦʷʥʥʦʡ (ʛʨʘʚʠʪʘʮʠʦʥʥʦʡ ʬʫʥʢʮʠʠ).  

ʆʯʝʚʠʜʥʦ, ʯʪʦ ʧʦʜʦʙʥʳʝ ʚʳʚʦʜʳ ʤʳ ʙʳ ʧʦʣʫʯʠʣʠ ʠ ʧʨʠ ʘʥʘʣʠʟʝ ʫʪʦʯʥʸʥʥʦʛʦ 

ʟʘʢʦʥʘ ʚʩʝʤʠʨʥʦʛʦ ʪʷʛʦʪʝʥʠʷ ʅʴʶʪʦʥʘ, ʚʳʨʘʞʝʥʥʦʛʦ ʬʦʨʤʫʣʦʡ:  
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ɺ ʬʦʨʤʫʣʝ (64) ʛʨʘʚʠʪʘʮʠʦʥʥʘʷ ʧʦʩʪʦʷʥʥʘʷ ʯʠʩʣʝʥʥʦ ʨʘʚʥʘ ʦʪʥʦʩʠʪʝʣʴʥʦʤʫ 

ʫʩʢʦʨʝʥʠʶ ʤʘʩʩ, ʧʨʠ ʫʩʣʦʚʠʠ, ʯʪʦ ʩʫʤʤʘ ʤʘʩʩ ʨʘʚʥʘ ʝʜʠʥʠʮʝ. ʅʘʧʨʠʤʝʨ, m =0,001; 

ʄ=0,999. ɺ ʵʪʦʤ ʩʣʫʯʘʝ, ʫʚʝʣʠʯʝʥʠʝ ʧʨʦʝʢʮʠʠ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʧʦʣʷ ʤʘʣʦʡ ʤʘʩʩʳ ʥʘ 

ʣʠʥʠʶ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ (ʧʫʩʪʴ ʜʘʞʝ ʚ 3 ʨʘʟʘ) ʥʝ ʩʠʣʴʥʦ ʠʟʤʝʥʠʪ ʦʪʥʦʩʠʪʝʣʴʥʦʝ ʫʩʢʦʨʝʥʠʝ 

ʪʝʣ. ʇʦʜʩʯʠʪʘʝʤ ʵʪʦ. ʋʚʝʣʠʯʝʥʠʝ ʧʨʦʝʢʮʠʠ ʚ ʪʨʠ ʨʘʟʘ, ʨʘʚʥʦʮʝʥʥʦ ʫʚʝʣʠʯʝʥʠʶ ʤʘʣʦʡ 

ʤʘʩʩʳ ʚ 3 ʨʘʟʘ (ʜʦʧʫʩʪʠʤ, m ʩʪʘʣʦ ʨʘʚʥʦ 0,003). ʉʫʤʤʘʨʥʘʷ ʤʘʩʩʘ ʙʫʜʝʪ ʨʘʚʥʘ: 

0,999+0,003 = 1,002. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʫʩʢʦʨʝʥʠʝ (ʠ ʚʝʣʠʯʠʥʘ ʛʨʘʚʠʪʘʮʠʦʥʥʦʡ ʧʦʩʪʦʷʥʥʦʡ) 

ʫʚʝʣʠʯʠʪʩʷ ʚʩʝʛʦ ʣʠʰʴ ʥʘ 0,2 ʧʨʦʮʝʥʪʘ. ɽʩʣʠ ʞʝ ʦʪʥʦʰʝʥʠʝ ʤʘʩʩ ʄ/m , ʙʫʜʝʪ ʝʱʸ ʙʦʣʴʰʝ, 

ʩʢʘʞʝʤ, 201054 10..10.....10;10 , ʪʦ ʠʟʤʝʥʝʥʠʝʤ ʛʨʘʚʠʪʘʮʠʦʥʥʦʡ ʧʦʩʪʦʷʥʥʦʡ ʫʩʢʦʨʝʥʠʷ, 

ʚʩʣʝʜʩʪʚʠʝ ʜʝʬʦʨʤʘʮʠʠ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʧʦʣʷ ʤʝʥʴʰʝʡ ʤʘʩʩʳ, ʤʦʞʥʦ ʧʨʝʥʝʙʨʝʯʴ ʠ 

ʩʯʠʪʘʪʴ ʛʨʘʚʠʪʘʮʠʦʥʥʫʶ ʧʦʩʪʦʷʥʥʫʶ ʫʩʢʦʨʝʥʠʷ, ʥʝʠʟʤʝʥʥʦʡ ʚʦ ʚʩʸʤ ʵʪʦʤ ʜʠʘʧʘʟʦʥʝ. 

ʆʪʩʶʜʘ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʛʨʘʚʠʪʘʮʠʦʥʥʘʷ ʧʦʩʪʦʷʥʥʘʷ ʫʩʢʦʨʝʥʠʷ ʥʝ ʟʘʚʠʩʠʪ ʦʪ 

ʩʪʝʧʝʥʠ ʜʝʬʦʨʤʘʮʠʠ ʛʨʘʚʠʪʘʮʠʦʥʥʳʭ ʧʦʣʝʡ ʧʨʦʙʥʳʭ ʪʝʣ ʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʦʥʬʠʛʫʨʘʮʠʝʡ 

ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʧʦʣʷ ʙʦʣʴʰʦʡ ʤʘʩʩʳ. 

ɼʣʷ ʩʣʫʯʘʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ɿʝʤʣʠ ʩ ʃʫʥʦʡ, ʦʪʥʦʰʝʥʠʝ ʤʘʩʩ ʩʦʩʪʘʚʣʷʝʪ ʧʦʨʷʜʢʘ 210 . 

ʅʦ ʃʫʥʘ ʥʘʭʦʜʠʪʩʷ ʥʘ ʟʥʘʯʠʪʝʣʴʥʦʤ ʨʘʩʩʪʦʷʥʠʠ ʦʪ ɿʝʤʣʠ ʠ ʧʦʵʪʦʤʫ ʝʸ ʧʦʣʝ ʧʨʘʢʪʠʯʝʩʢʠ 

ʥʝ ʜʝʬʦʨʤʠʨʫʝʪʩʷ ʧʦʜ ʚʣʠʷʥʠʝʤ ʧʦʣʷ ɿʝʤʣʠ. ʃʫʥʘ ʠʤʝʝʪ ʪʘʢʫʶ ʞʝ (ʨʘʚʥʦʤʝʨʥʫʶ) 

ʢʦʥʬʠʛʫʨʘʮʠʶ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʧʦʣʷ, ʢʘʢ ʠ ɿʝʤʣʷ, ï ʧʦʵʪʦʤʫ ʜʠʘʧʘʟʦʥ ʜʝʡʩʪʚʠʷ 

ʛʨʘʚʠʪʘʮʠʦʥʥʦʡ ʧʦʩʪʦʷʥʥʦʡ ʫʩʢʦʨʝʥʠʷ ʤʦʞʥʦ ʨʘʩʰʠʨʠʪʴ ʠ ʥʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʥʝʙʝʩʥʳʭ 

ʪʝʣ, ʚ ʪʦʤ ʯʠʩʣʝ ï ʠ ʠʤʝʶʱʠʭ ʦʪʥʦʰʝʥʠʝ ʤʘʩʩ: 210  ʠ ʤʝʥʝʝ.  ʅʦ ʧʦʩʣʝʜʥʝʝ ʟʘʤʝʯʘʥʠʝ ʥʝ 

ʦʪʥʦʩʠʪʩʷ ʢ ʛʨʘʚʠʪʘʮʠʦʥʥʦʡ ʧʦʩʪʦʷʥʥʦʡ ʩʠʣʳ. 




