
ʄʠʥʠʩʪʝʨʩʪʚʦ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ 
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ʈɽʌɽʈɸʊ 

 

ʆʪʯʝʪ 93 ʩ., 74 ʬʦʨʤʫʣ,r 19 ʪʘʙʣʠʮ, 21 ʨʠʩʫʥʦʢ, 31 ʠʩʪʦʯʥʠʢ 

 

ɸɺʊʆʄʆɹʀʃʔ, ɸʅɸʃʀʊʀʏɽʉʂʀ-ʈɸʉʏɽʊʅʆɽ ʅʆʈʄʀʈʆɺɸʅʀɽ, 

ʋʉʃʆɺʀʗ ʕʂʉʇʃʋɸʊɸʎʀʀ, ɻʈʋɿʆʇʆɼʒɽʄʅʆʉʊʔ, ɿɸɻʈʋɿʂɸ, 

ʉʂʆʈʆʉʊʔ, ʉʆʇʈʆʊʀɺʃɽʅʀɽ ɼɺʀɾɽʅʀʖ, ʅʆʈʄɸ ʈɸʉʍʆɼɸ ʊʆʇʃʀɺɸ  

 

ɺʳʧʦʣʥʝʥ ʘʥʘʣʠʟ ʩʫʱʝʩʪʚʫʶʱʠʭ ʤʝʪʦʜʦʚ ʨʘʩʯʝʪʘ ʠ ʥʦʨʤʠʨʦʚʘʥʠʷ ʵʢʩʧʣʫʘʪʘ-

ʮʠʦʥʥʦʛʦ ʨʘʩʭʦʜʘ ʪʦʧʣʠʚʘ ʘʚʪʦʤʦʙʠʣʝʡ ʚ ʨʘʟʣʠʯʥʳʭ ʫʩʣʦʚʠʷʭ ʵʢʩʧʣʫʘʪʘʮʠʠ ʥʘ ʦʩʥʦ-

ʚʝ GPS-ʪʝʭʥʦʣʦʛʠʡ. 

ʀʟʣʦʞʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʟʘ-

ʚʠʩʠʤʦʩʪʝʡ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʦʛʦ ʨʘʩʭʦʜʘ ʪʦʧʣʠʚʘ ʦʪ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʠ ʵʢʩʧʣʫʘʪʘʮʠ-

ʦʥʥʳʭ ʬʘʢʪʦʨʦʚ ʘʚʪʦʤʦʙʠʣʝʡ. ʇʨʝʜʣʦʞʝʥʘ ʫʪʦʯʥʝʥʥʘʷ ʘʥʘʣʠʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʨʘʩʯʝ-

ʪʘ ʨʘʩʭʦʜʘ ʪʦʧʣʠʚʘ ʛʨʫʟʦʚʳʭ ʘʚʪʦʤʦʙʠʣʝʡ ʩ ʙʝʥʟʠʥʦʚʳʤʠ ʜʚʠʛʘʪʝʣʷʤʠ ʩ ʫʯʝʪʦʤ ʨʝ-

ʞʠʤʦʚ ʠʭ ʨʘʙʦʪʳ ʥʘ ʦʩʥʦʚʝ GPS-ʪʝʭʥʦʣʦʛʠʡ.  

ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʣʫʯʝʥʳ ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʟʘʚʠʩʠʤʦʩʪʠ ʜʣʷ ʦʧʨʝ-

ʜʝʣʝʥʠʷ ʩʨʝʜʥʝʚʟʚʝʰʝʥʥʦʛʦ ʧʝʨʝʜʘʪʦʯʥʦʛʦ ʯʠʩʣʘ ʚ ʢʦʨʦʙʢʝ ʧʝʨʝʜʘʯ ʘʚʪʦʤʦʙʠʣʷ ʠ 

ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʦʛʦ ʨʘʩʭʦʜʘ ʪʦʧʣʠʚʘ. 

ʇʨʝʜʣʦʞʝʥ ʫʪʦʯʥʝʥʥʳʡ ʧʦʜʭʦʜ ʢ ʥʦʨʤʠʨʦʚʘʥʠʶ ʨʘʩʭʦʜʘ ʪʦʧʣʠʚʘ ʜʣʷ ʛʨʫʟʦ-

ʚʳʭ ʘʚʪʦʤʦʙʠʣʝʡ ʩ ʙʝʥʟʠʥʦʚʳʤʠ ʜʚʠʛʘʪʝʣʷʤʠ, ʟʘʢʣʶʯʘʶʱʠʡʩʷ ʚ ʨʘʩʯʝʪʝ ʠʥʜʠʚʠʜʫ-

ʘʣʴʥʦʡ ʥʦʨʤʳ ʨʘʩʭʦʜʘ ʪʦʧʣʠʚʘ, ʨʘʩʩʯʠʪʳʚʘʝʤʦʡ ʩʦʛʣʘʩʥʦ ʪʝʦʨʠʠ ʘʚʪʦʤʦʙʠʣʷ ʥʘ ʦʩ-

ʥʦʚʝ ʧʦʣʠʥʦʤʠʘʣʴʥʳʭ ʟʘʚʠʩʠʤʦʩʪʝʡ ʩ ʧʦʤʦʱʴʶ GPS-ʪʝʭʥʦʣʦʛʠʡ. 

ʈʘʟʨʘʙʦʪʘʥʘ ʥʝʣʠʥʝʡʥʘʷ ʧʦʣʠʥʦʤʠʘʣʴʥʘʷ ʤʦʜʝʣʴ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʦʛʦ ʨʘʩʭʦʜʘ 

ʪʦʧʣʠʚʘ ʜʣʷ ʘʚʪʦʤʦʙʠʣʷ ʋɸɿ-390945 ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʢʦʵʬʬʠʮʠʝʥʪʘ ʠʩʧʦʣʴʟʦʚʘʥʠʠ 

ʛʨʫʟʦʧʦʜʲʝʤʥʦʩʪʠ ʠ ʩʨʝʜʥʝʡ ʪʝʭʥʠʯʝʩʢʦʡ ʩʢʦʨʦʩʪʠ ʘʚʪʦʤʦʙʠʣʷ.  

ʉʪʝʧʝʥʴ ʚʥʝʜʨʝʥʠʷ: ʩʦʩʪʘʚʣʝʥʳ ʧʨʦʛʨʘʤʤʳ ʚ ʧʨʦʛʨʘʤʤʥʦʡ ʩʨʝʜʝ EXCEL 

ʨʘʩʯʝʪʘ ʩʨʝʜʥʝʚʟʚʝʰʝʥʥʦʛʦ ʧʝʨʝʜʘʪʦʯʥʦʛʦ ʯʠʩʣʘ ʚ ʢʦʨʦʙʢʝ ʧʝʨʝʜʘʯ ʘʚʪʦʤʦʙʠʣʷ ʠ 

ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʦʛʦ ʨʘʩʭʦʜʘ ʪʦʧʣʠʚʘ. 

ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʨʘʟʨʘʙʦʪʢʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʥʠʞʝʥʠʝʤ ʟʘʪʨʘʪ ʥʘ ʪʦʧʣʠʚʦ ʥʘ 
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7é10 % ʙʣʘʛʦʜʘʨʷ ʨʘʮʠʦʥʘʣʴʥʦʤʫ ʥʦʨʤʠʨʦʚʘʥʠʶ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʦʛʦ ʨʘʩʭʦʜʘ ʪʦʧ-

ʣʠʚʘ ʜʣʷ ʛʨʫʟʦʚʳʭ ʘʚʪʦʤʦʙʠʣʝʡ ʩ ʙʝʥʟʠʥʦʚʳʤʠ ʜʚʠʛʘʪʝʣʷʤʠ ʩ ʫʯʝʪʦʤ ʫʩʣʦʚʠʡ ʵʢʩ-

ʧʣʫʘʪʘʮʠʠ ʥʘ ʦʩʥʦʚʝ ʦʧʪʠʤʘʣʴʥʦʛʦ ʚʳʙʦʨʘ ʥʘʛʨʫʟʦʯʥʳʭ ʠ ʩʢʦʨʦʩʪʥʳʭ ʨʝʞʠʤʦʚ ʨʘʙʦ-

ʪʳ ʜʚʠʛʘʪʝʣʷ ʠ ʪʨʘʥʩʤʠʩʩʠʠ. 

ʆʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʶʪʩʷ ʛʨʫʟʦʚʳʝ ʘʚʪʦʤʦʙʠʣʠ ʩ ʙʝʥʟʠʥʦʚʳʤʠ ʜʚʠʛʘ-

ʪʝʣʷʤʠ ʠ ʨʘʩʭʦʜ ʪʦʧʣʠʚʘ ʧʨʠ ʧʝʨʝʚʦʟʢʝ ʛʨʫʟʦʚ, ʧʨʝʜʤʝʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʳʩʪʫʧʘʶʪ 

ʤʝʪʦʜʠʢʠ ʨʘʩʯʝʪʘ ʠ ʥʦʨʤʠʨʦʚʘʥʠʷ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʦʛʦ ʨʘʩʭʦʜʘ ʪʦʧʣʠʚʘ ʜʣʷ ʛʨʫʟʦʚʳʭ 

ʘʚʪʦʤʦʙʠʣʝʡ. 

ʎʝʣʴ ʨʘʙʦʪʳ ð ʘʥʘʣʠʟ ʠ ʫʯʝʪ ʬʘʢʪʦʨʦʚ ʧʨʠ ʨʘʩʯʝʪʝ ʠ ʥʦʨʤʠʨʦʚʘʥʠʠ ʢɻʩʧʣʫʘ-

ʪʘʮʠʦʥʥʦʛʦ ʨʘʩʭʦʜʘ ʪʦʧʣʠʚʘ ʜʣʷ ʛʨʫʟʦʚʳʭ ʘʚʪʦʤʦʙʠʣʝʡ ʩ ʙʝʥʟʠʥʦʚʳʤʠ ʜʚʠʛʘʪʝʣʤ̫ʠ. 

ɿʘʜʘʯʠ  ʠʩʩʣʝʜʦʚʘʥʠʷ: 

ð ʘʥʘʣʠʟ ʤʝʪʦʜʦʚ ʥʦʨʤʠʨʦʚʘʥʠʷ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʦʛʦ ʨʘʩʭʦʜʘ ʪʦʧʣʠʚʘ ʜʣʷ ʘʚʪʦ-

ʤʦʙʠʣʝʡ; 

ð ʦʙʟʦʨ ʩʨʝʜʩʪʚ ʠ ʩʧʦʩʦʙʦʚ ʢʦʥʪʨʦʣʷ ʨʘʩʭʦʜʘ ʪʦʧʣʠʚʘ ʜʣʷ ʘʚʪʦʤʦʙʠʣʝʡ ʩ ʧʦ-

ʤʦʱʴʶ ʩʧʫʪʥʠʢʦʚʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ; 

ð ʨʘʟʨʘʙʦʪʢʘ ʤʝʪʦʜʠʢʠ ʨʘʩʯʝʪʘ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʦʛʦ ʨʘʩʭʦʜʘ ʪʦʧʣʠʚʘ ʩ ʫʯʝʪʦʤ 

ʥʘʛʨʫʟʦʯʥʳʭ ʠ ʩʢʦʨʦʩʪʥʳʭ ʨʝʞʠʤʦʚ ʜʚʠʞʝʥʠʷ ʛʨʫʟʦʚʳʭ ʘʚʪʦʤʦʙʠʣʝʡ; 

ð ʦʮʝʥʢʘ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʳʭ ʥʦʨʤ ʵʢʩʧʣʫʘ-

ʪʘʮʠʦʥʥʦʛʦ ʨʘʩʭʦʜʘ ʪʦʧʣʠʚʘ ʜʣʷ ʛʨʫʟʦʚʳʭ ʘʚʪʦʤʦʙʠʣʝʡ ʩ ʙʝʥʟʠʥʦʚʳʤʠ ʜʚʠʛʘʪʝ-

ʣʷʤʠ. 
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ʅʆʈʄɸʊʀɺʅʓɽ ʉʉʓʃʂʀ 
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ʆʇʈɽɼɽʃɽʅʀʗ 

ɺ ʥʘʩʪʦʷʱʝʤ ʦʪʯʝʪʝ ʦ ʅʀʈ ʧʨʠʤʝʥʷʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʪʝʨʤʠʥʳ ʩ ʩʦʦʪʚʝʪʩʪʚʫ-

ʶʱʠʤʠ ʦʧʨʝʜʝʣʝʥʠʷʤʠ. 

ɸɺʊʆʄʆɹʀʃʔ ð ʂʦʣʝʩʥʦʝ ʙʝʟʨʝʣʴʩʦʚʦʝ ʪʨʘʥʩʧʦʨʪʥʦʝ ʩʨʝʜʩʪʚʦ, ʧʨʠʚʦʜʠ-

ʤʦʝ ʚ ʜʝʡʩʪʚʠʝ ʩʦʙʩʪʚʝʥʥʳʤ ʠʩʪʦʯʥʠʢʦʤ ʵʥʝʨʛʠʠ, ʠʤʝʶʱʝʝ ʥʝ ʤʝʥʝʝ ʯʝʪʳʨʝʭ ʢʦʣʝʩ. 

ɸɺʊʆʄʆɹʀʃʔʅʓʁ ʊʈɸʅʉʇʆʈʊ ð ɺʠʜ ʪʨʘʥʩʧʦʨʪʘ, ʥʘ ʢʦʪʦʨʦʤ ʧʝʨʝʚʦʟʢʠ 

ʧʘʩʩʘʞʠʨʦʚ ʠʣʠ ʛʨʫʟʦʚ ʚʳʧʦʣʥʷʶʪʩʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʘʚʪʦʤʦʙʠʣʴʥʳʭ ʪʨʘʥʩʧʦʨʪ-

ʥʳʭ ʩʨʝʜʩʪʚ ʠ ʢʦʤʤʫʥʠʢʘʮʠʡ ʘʚʪʦʤʦʙʠʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ. 

ɸʅɸʃʀʊʀʏɽʉʂʀ-ʈɸʉʏɽʊʅʆɽ ʅʆʈʄʀʈʆɺɸʅʀɽ ð ʥʦʨʤʳ ʫʩʪʘʥʘʚʣʠʚʘ-

ʶʪ ʘʥʘʣʠʪʠʯʝʩʢʠ (ʨʘʩʯʝʪʦʤ) ʜʣʷ ʧʨʦʝʢʪʠʨʫʝʤʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʨʘʙʦʪ ʥʘ ʦʩʥʦʚʝ ʧʦ-

ʵʣʝʤʝʥʪʥʳʭ ʥʦʨʤʘʪʠʚʦʚ, ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʜʣʷ ʪʠʧʠʯʥʳʭ ʫʩʣʦʚʠʡ ʨʘʙʦʪʳ (ʧʦ ʩʧʨʘ-

ʚʦʯʥʳʤ ʜʘʥʥʳʤ). 

ɸʅɸʃʀʊʀʏɽʉʂʀ-ʕʂʉʇɽʈʀʄɽʅʊɸʃʔʅʆɽ ʅʆʈʄʀʈʆɺɸʅʀɽ ð ʥʦʨʤʳ 

ʫʩʪʘʥʘʚʣʠʚʘʶʪ ʘʥʘʣʠʪʠʯʝʩʢʠ (ʨʘʩʯʝʪʦʤ) ʜʣʷ ʧʨʦʝʢʪʠʨʫʝʤʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʥʘ ʦʩʥʦʚʝ 

ʵʢʩʧʝʨʠʤʝʥʪʦʚ (ʥʘʙʣʶʜʝʥʠʡ) ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ ʟʘʪʨʘʪ ʚʨʝʤʝʥʠ ʠʣʠ ʤʘʪʝʨʠʘʣʦʚ ʥʘ ʚʳ-

ʧʦʣʥʝʥʠʝ ʦʪʜʝʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ ʥʦʨʤʠʨʫʝʤʦʛʦ ʧʨʦʮʝʩʩʘ ʚ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ, 

ʪʠʧʠʯʥʳʭ ʫʩʣʦʚʠʷʭ ʧʨʦʠʟʚʦʜʩʪʚʘ. 

ɸʅɸʃʀʊʀʏɽʉʂʆɽ ɺʓʈɸɾɽʅʀɽ (ʌʆʈʄʋʃɸ, ʋʈɸɺʅɽʅʀɽ) ð ʤʘʪʝʤʘʪʠ-

ʯʝʩʢʦʝ ʩʦʦʪʥʦʰʝʥʠʝ, ʧʦʢʘʟʳʚʘʶʱʝʝ ʚʟʘʠʤʦʩʚʷʟʴ ʚʭʦʜʷʱʠʭ ʚʝʣʠʯʠʥ ʠ ʦʧʨʝʜʝʣʷʶ-

ʱʝʝ ʩʦʚʦʢʫʧʥʦʩʪʴ ʜʝʡʩʪʚʠʡ, ʢʦʪʦʨʳʝ ʥʫʞʥʦ ʧʨʦʜʝʣʘʪʴ ʚ ʦʧʨʝʜʝʣʝʥʥʦʤ ʧʦʨʷʜʢʝ ʥʘʜ 

ʟʥʘʯʝʥʠʝʤ ʘʨʛʫʤʝʥʪʘ ʠ ʢʦʥʩʪʘʥʪʘʤʠ, ʯʪʦʙʳ ʧʦʣʫʯʠʪʴ ʟʥʘʯʝʥʠʝ ʬʫʥʢʮʠʠ. 

ɹɸɿɸ  ɼɸʅʅʓʍ ð 1. ɺ ʦʙʳʯʥʦʤ ʩʤʳʩʣʝ ʩʣʦʚʘ ð ʬʘʡʣ ʜʘʥʥʳʭ, ʜʣʷ ʦʧʨʝʜʝ-

ʣʝʥʠʷ ʠ ʦʙʨʘʱʝʥʠʷ ʢ ʢʦʪʦʨʦʤʫ ʠʩʧʦʣʴʟʫʶʪʩʷ ʩʨʝʜʩʪʚʘ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʙʘʟʦʡ 

ʜʘʥʥʳʭ, ʯʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʣʫʯʰʝʝ ʫʧʨʘʚʣʝʥʠʝ ʜʘʥʥʳʤʠ, ʙʦʣʝʝ ʩʦʚʝʨʰʝʥʥʫʶ ʦʨʛʘʥʠ-

ʟʘʮʠʶ ʬʘʡʣʦʚ ʠ ʙʦʣʝʝ ʧʨʦʩʪʦʝ ʦʙʨʘʱʝʥʠʝ ʢ ʥʠʤ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʦʙʳʯʥʳʤʠ ʩʧʦʩʦ-

ʙʘʤʠ ʭʨʘʥʝʥʠʷ ʜʘʥʥʳʭ. 2. ʉʧʝʮʠʘʣʴʥʦʝ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʦʝ 

ʜʣʷ ʦʨʛʘʥʠʟʘʮʠʠ ʭʨʘʥʝʥʠʷ ʠ ʜʦʩʪʫʧʘ ʢ ʜʘʥʥʳʤ (ʠʥʬʦʨʤʘʮʠʠ). 

ɺɽʈʆʗʊʅʆʉʊʅʓʁ ʇʈʆʎɽʉʉ ð ʤʥʦʞʝʩʪʚʦ ʩʣʫʯʘʡʥʳʭ ʧʝʨʝʤʝʥʥʳʭ, ʟʥʘʯʝ-

ʥʠʷ ʢʦʪʦʨʳʭ ʠʟʤʝʥʷʶʪʩʷ ʚʦ ʚʨʝʤʝʥʠ ʠʣʠ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ, ʥʘʧʨʠʤʝʨ ʥʘ ʩʝʣʩɹʢʦ-

ʭʦʟʷʡʩʪʚʝʥʥʦʤ ʧʦʣʝ. 
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ɺʈɽʄʗ ð ɼʣʠʪʝʣʴʥʦʩʪʴ ʧʨʦʠʩʭʦʜʷʱʝʛʦ. 

ɻʈʋɿ ð ʃʶʙʦʡ ʧʨʝʜʤʝʪ ʩ ʤʦʤʝʥʪʘ ʧʨʠʝʤʘ ʝʛʦ ʢ ʧʝʨʝʚʦʟʢʝ ʜʦ ʩʜʘʯʠ ʛʨʫʟʦʧʦ-

ʣʫʯʘʪʝʣʶ. 

ɻʈʋɿʆʇʆɼʒɽʄʅʆʉʊʔ ð ʉʧʦʩʦʙʥʦʩʪʴ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʩʨʝʜʩʪʚʘ ʧʝʨʝʚʦʟʠʪʴ 

ʦʧʨʝʜʝʣʝʥʥʫʶ ʤʘʩʩʫ ʛʨʫʟʘ. 

ɹʝʥʟʠʥʦʚʳʡ ɼɺʀɻɸʊɽʃʔ ð  ʇʦʨʰʥʝʚʦʡ ʜʚʠʛʘʪʝʣʴ ʚʥʫʪʨʝʥʥʝʛʦ ʩʛʦʨʘʥʠʷ ʩ 

ʚʦʩʧʣʘʤʝʥʝʥʠʝʤ ʦʪ ʠʩʢʨʳ; ʪʦʧʣʠʚʦʤ ʷʚʣʷʝʪʩʷ ʙʝʥʟʠʥ. 

ɼɺʀɾɽʅʀɽ ð ʇʝʨʝʤʝʱʝʥʠʝ ʪʝʣ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʢʦʪʦʨʦʡ ʩʠ-

ʩʪʝʤʳ ʦʪʩʯʝʪʘ. 

ɸʚʪʦʤʦʙʠʣʴʥʘʷ ɼʆʈʆɻɸ ð ɼʦʨʦʛʘ, ʩʦʦʨʫʞʝʥʥʘʷ ʠʣʠ ʧʨʠʩʧʦʩʦʙʣʝʥʥʘʷ ʜʣʷ 

ʜʚʠʞʝʥʠʷ ʘʚʪʦʤʦʙʠʣʝʡ. 

ɽɿɼʂɸ ð ʊʨʘʥʩʧʦʨʪʥʳʡ ʮʠʢʣ, ʩʦʩʪʦʷʱʠʡ ʠʟ ʧʦʛʨʫʟʢʠ ʛʨʫʟʘ, ʜʚʠʞʝʥʠʷ 

ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʩʨʝʜʩʪʚʘ ʩ ʛʨʫʟʦʤ, ʨʘʟʛʨʫʟʢʠ ʠ ʧʦʜʘʯʠ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʩʨʝʜʩʪʚʘ ʧʦʜ 

ʦʯʝʨʝʜʥʫʶ ʧʦʛʨʫʟʢʫ 

ʀʉʉʃɽɼʆɺɸʅʀɽ  ð ʀʩʧʳʪʘʥʠʝ, ʧʨʦʚʦʜʠʤʦʝ ʜʣʷ ʚʳʷʚʣʝʥʠʷ ʥʦʚʳʭ ʷʚʣʝʥʠʡ, 

ʩʚʦʡʩʪʚ, ʟʘʚʠʩʠʤʦʩʪʝʡ. 

ɸʥʘʣʠʪʠʯʝʩʢʦʝ ʀʉʉʃɽɼʆɺɸʅʀɽ  ð ʀʩʩʣʝʜʦʚʘʥʠʝ, ʧʨʦʚʦʜʠʤʦʝ ʩ ʤʘʪʝʤʘ-

ʪʠʯʝʩʢʦʡ ʤʦʜʝʣʴʶ, ʟʘʤʝʥʷʶʱʝʡ ʨʝʘʣʴʥʳʡ ʦʙʲʝʢʪ, ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ 

ʤʝʪʦʜʦʚ. 

ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʝ ʀʉʉʃɽɼʆɺɸʅʀɽ ð ʀʩʩʣʝʜʦʚʘʥʠʝ, ʧʨʦʚʦʜʠʤʦʝ ʩ ʨʝ-

ʘʣʴʥʳʤ ʦʙʲʝʢʪʦʤ ʚ ʣʘʙʦʨʘʪʦʨʥʳʭ ʠʣʠ ʜʦʨʦʞʥʳʭ (ʧʦʣʝʚʳʭ) ʫʩʣʦʚʠʷʭ ʧʨʠ ʠʩʧʦʣʴʟʦ-

ʚʘʥʠʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʤʝʪʦʜʦʚ ʠ ʠʟʤʝʨʠʪʝʣʴʥʦʡ ʘʧʧʘʨʘʪʫʨʳ. 

ʅʘʨʫʞʥʳʡ ɼʀɸʄɽʊʈ ʰʠʥʳ ð ɼʠʘʤʝʪʨ ʥʘʠʙʦʣʴʰʝʛʦ ʩʝʯʝʥʠʷ ʰʠʥʳ ʧʣʦʩʢʦ-

ʩʪʴʶ ʚʨʘʱʝʥʠʷ ʢʦʣʝʩʘ ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʢʦʥʪʘʢʪʘ ʩ ʦʧʦʨʥʦʡ ʧʦʚʝʨʭʥʦʩʪʴʶ. 

ʂɸʏɽʅʀɽ ʢʦʣʝʩʘ ð ɺʨʘʱʝʥʠʝ ʢʦʣʝʩʘ, ʥʘʭʦʜʷʱʝʛʦʩʷ ʚ ʢʦʥʪʘʢʪʝ ʩ ʦʧʦʨʥʦʡ 

ʧʦʚʝʨʭʥʦʩʪʴʶ, ʧʨʠ ʥʘʣʠʯʠʠ ʧʝʨʝʤʝʱʝʥʠʷ ʮʝʥʪʨʘ ʢʦʣʝʩʘ ʚ ʧʨʦʜʦʣʥɹʦʡ ʧʣʦʩʢʦʩʪʠ. 

ʂʆʃɽʉʆ  ð  ʋʩʪʨʦʡʩʪʚʦ ʚ ʚʠʜʝ ʜʠʩʢʘ ʠʣʠ ʦʙʦʜʘ ʩʦ ʩʧʠʮʘʤʠ, ʦʙʳʯʥʦ ʧʨʠʤʝ-

ʥʷʝʤʦʝ ʜʣʷ ʧʝʨʝʜʘʯʠ ʚʨʘʱʘʪʝʣʴʥʦʛʦ ʜʚʠʞʝʥʠʷ ʠʣʠ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʝʛʦ ʚ ʧʦʩʪʫʧʘ-

ʪʝʣʴʥʦʝ ʜʚʠʞʝʥʠʝ.  

ɺʝʜʦʤʦʝ ʂʆʃɽʉʆ ð ʂʦʣʝʩʦ, ʢʦʪʦʨʦʝ  ʚʦʩʧʨʠʥʠʤʘʝʪ ʪʦʣʢʘʶʱʠʝ ʫʩʠʣʠʷ ʦʪ 
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ʨʘʤʳ ʠ ʧʨʝʦʙʨʘʟʫʝʪ      ʧʦʩʪʫʧʘʪʝʣʴʥʦʝ ʜʚʠʞʝʥʠʝ ʘʚʪʦʤʦʙʠʣʷ ʚ ʩʚʦʝ ʢʘʯʝʥʠʝ. 

ɺʝʜʫʱʝʝ ʂʆʃɽʉʆ ð ʂʦʣʝʩʦ, ʢʦʪʦʨʦʝ ʧʨʝʦʙʨʘʟʫʝʪ ʧʦʜʚʝʜʝʥʥʳʡ ʦʪ ʠʩʪʦʯʥʠʢʘ 

ʵʥʝʨʛʠʠ ʢʨʫʪʷʱʠʡ ʤʦʤʝʥʪ ʚ ʩʠʣʫ ʪʷʪʠ, ʘ ʩʚʦʝ ʚʨʘʱʝʥʠʝ ð ʚ ʧʦʩʪʫʧʘʪʝʣʴʥʦʝ ʜʚʠʞʝ-

ʥʠʝ ʘʚʪʦʤʦʙʠʣʷ. 

ʂʆʈʆɹʂɸ ʇɽʈɽɼɸʏ ð ʄʥʦʛʦʟʚʝʥʥʳʡ ʤʝʭʘʥʠʟʤ, ʚ ʢʦʪʦʨʦʤ ʩʪʫʧʝʥʯʘʪʦʝ ʠʟ-

ʤʝʥʝʥʠʝ ʧʝʨʝʜʘʪʦʯʥʦʛʦ ʦʪʥʦʰʝʥʠʷ ʧʨʦʠʩʭʦʜʠʪ ʧʨʠ ʧʝʨʝʢʣʶʯʝʥʠʠ ʟʫʙʯʘʪʳʭ ʧʝʨʝ-

ʜʘʯ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʠʟʤʝʥʝʥʠʶ ʯʘʩʪʦʪʳ ʚʨʘʱʝʥʠʷ ʚʝʜʦʤʦʛʦ ʚʘʣʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʚʝ-

ʜʫʱʝʛʦ. 

ʂʆʕʌʌʀʎʀɽʅʊ ð ʇʦʢʘʟʘʪʝʣʴ, ʚʳʨʘʞʝʥʥʳʡ ʦʙʳʯʥʦ ʙʝʟʨʘʟʤʝʨʥʦʡ ʚʝʣʠʯʠʥʦʡ. 

ʂʆʕʌʌʀʎʀɽʅʊ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʛʨʫʟʦʧʦʜʲʝʤʥʦʩʪʠ ð ʆʪʥʦʰʝʥʠʝ ʤʘʩʩʳ ʧʝ-

ʨʝʚʦʟʠʤʦʛʦ ʛʨʫʟʘ ʢ ʥʦʤʠʥʘʣʴʥʦʡ ʛʨʫʟʦʧʦʜʲʝʤʥʦʩʪʠ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʩʨʝʜʩʪʚʘ. 

ʂʆʕʌʌʀʎʀɽʅʊ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʦʙʝʛʘ ð ʆʪʥʦʰʝʥʠʝ ʯʠʩʣʘ ʢʠʣʦʤʝʪʨʦʚ 

ʧʨʦʙʝʛʘ ʪʨʘʥʩʧʦʨʪʥʦʡ ʤʘʰʠʥʳ ʩ ʛʨʫʟʦʤ ʢ ʦʙʱʝʤʫ ʢʠʣʦʤʝʪʨʘʞʫ ʧʨʦʙʝʛʘ; ʜʣʷ ʤʘ-

ʰʠʥ, ʚʳʧʦʣʥʷʶʱʠʭ ʝʟʜʢʠ ʨʘʟʣʠʯʥʦʡ ʜʣʠʥʳ, ʦʧʨʝʜʝʣʷʶʪ ʩʨʝʜʥʶʶ ʜʣʠʥʫ ʛʨʫʞʝʥʦʡ 

ʝʟʜʢʠ, ʜʣʷ ʯʝʛʦ ʜʝʣʷʪ ʦʙʱʠʡ ʧʨʦʙʝʛ ʩ ʛʨʫʟʦʤ ʥʘ ʯʠʩʣʦ ʝʟʜʦʢ ʩ ʛʨʫʟʦʤ. 

ʂʆʕʌʌʀʎʀɽʅʊ ʧʦʣʝʟʥʦʛʦ ʜʝʡʩʪʚʠʷ (ʂʇɼ) ð ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʵʬʬʝʢʪʠʚʥʦ-

ʩʪʠ ʩʠʩʪʝʤʳ (ʫʩʪʨʦʡʩʪʚʘ, ʤʘʰʠʥʳ) ʚ ʦʪʥʦʰʝʥʠʠ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʵʥʝʨʛʠʠ; ʦʧʨʝʜʝʣʷ-

ʝʪʩʷ ʦʪʥʦʰʝʥʠʝʤ ʧʦʣʝʟʥʦ ʠʩʧʦʣʴʟʫʝʤʦʡ ʵʥʝʨʛʠʠ ʢ ʩʫʤʤʘʨʥʦʤʫ ʢʦʣʠʯʝʩʪʚʫ ʵʥʝʨʛʠʠ, 

ʧʦʣʫʯʝʥʥʦʤʫ ʩʠʩʪʝʤʦʡ ʠʣʠ ʦʪʥʦʰʝʥʠʝʤ ʦʪʚʝʜʝʥʥʦʡ ʦʪ ʫʩʪʨʦʡʩʪʚʘ ʤʦʱʥʦʩʪʠ ʢ 

ʤʦʱʥʦʩʪʠ, ʧʦʜʚʝʜʝʥʥʦʡ ʢ ʥʝʤʫ. 

ʂʇɼ ʧʝʨʝʜʘʯʠ ð ʆʪʥʦʰʝʥʠʝ ʤʦʱʥʦʩʪʠ ʥʘ ʚʝʜʦʤʦʤ ʟʚʝʥʝ ʧʝʨʝʜʘʯʠ ʢ ʤʦʱʥʦ-

ʩʪʠ ʥʘ ʚʝʜʫʱʝʤ ʟʚʝʥʝ ʵʪʦʡ ʧʝʨʝʜʘʯʠ. 

ʂʆʕʌʌʀʎʀɽʅʊ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʢʘʯʝʥʠʶ ʢʦʣʝʩʘ ð ʋʩʣʦʚʥʘʷ ʢʦʣʠʯʝʩʪʚʝʥʥʘʷ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʢʘʯʝʥʠʶ ʢʦʣʝʩʘ, ʨʘʚʥʘʷ ʦʪʥʦʰʝʥʠʶ ʩʠʣʳ ʩʦʧʨʦʪʠʚ-

ʣʝʥʠʷ ʢʘʯʝʥʠʶ ʢʦʣʝʩʘ ʢ ʝʛʦ ʥʦʨʤʘʣʴʥʦʡ ʥʘʛʨʫʟʢʝ. 

ʄɸʉʉɸ  ð 1. ʄʝʨʘ ʠʥʝʨʪʥʦʩʪʠ ʪʝʣʘ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʜʝʡʩʪʚʫʶʱʝʡ ʥʘ ʥʝʛʦ 

ʩʠʣʝ; ʢʦʣʠʯʝʩʪʚʦ ʚʝʱʝʩʪʚʘ. 

ʄɸʉʉɸ ʧʝʨʝʚʦʟʠʤʦʛʦ ʛʨʫʟʘ ð ʩʤ. ʥʦʤʠʥʘʣʴʥʘʷ ɻʈʋɿʆʇʆɼʒɽʄʅʆʉʊʔ. 

ʇʦʣʥʘʷ ʄɸʉʉɸ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʩʨʝʜʩʪʚʘ ð ʉʫʤʤʘ ʩʦʙʩʪʚʝʥʥʦʡ ʤʘʩʩʳ ʠ ʤʘʩ-

ʩʳ ʛʨʫʟʘ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʥʦʤʠʥʘʣʴʥʦʡ ʛʨʫʟʦʧʦʜʲʝʤʥʦʩʪʠ ʜʘʥʥʦʛʦ ʪʨʘʥʩʧʦʨʪʥʦʛʦ 
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ʩʨʝʜʩʪʚʘ. 

ʉʥʘʨʷʞʝʥʥʘʷ ʄɸʉʉɸ  ð ʉʫʤʤʘ ʩʫʭʦʡ ʤʘʩʩʳ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʩʨʝʜʩʪʚʘ ʠ ʤʘʩ-

ʩʳ ʩʥʘʨʷʞʝʥʠʷ. 

ʄʆɼɽʃʔ  ð 1. ʆʙʲʝʢʪ, ʚʦʩʧʨʦʠʟʚʝʜʝʥʥʳʡ ʚ ʫʚʝʣʠʯʝʥʥʦʤ ʠʣʠ ʫʤʝʥʴʰʝʥʥʦʤ 

ʚʠʜʝ. 2. ʆʙʲʝʢʪ ʠʣʠ ʧʨʦʮʝʩʩ, ʠʩʩʣʝʜʫʝʤʳʝ ʩʚʦʡʩʪʚʘ ʢʦʪʦʨʦʛʦ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʩʚʦʡ-

ʩʪʚʘʤ ʨʝʘʣʴʥʦʛʦ ʦʙʲʝʢʪʘ ʠʣʠ ʧʨʦʮʝʩʩʘ. 

ʄʘʪʝʤʘʪʠʯʝʩʢʘʷ  ʄʆɼɽʃʔ ð ʉʠʩʪʝʤʘ ʫʨʘʚʥʝʥʠʡ ʩ ʜʦʧʦʣʥʠʪʝʣʴʥʳʤʠ ʫʩʣʦ-

ʚʠʷʤʠ, ʦʙʝʩʧʝʯʠʚʘʶʱʘʷ ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ. 

ʄʆʑʅʆʉʊʔ ð ʌʠʟʠʯʝʩʢʘʷ ʚʝʣʠʯʠʥʘ, ʨʘʚʥʘʷ ʦʪʥʦʰʝʥʠʶ ʧʨʦʠʟʚʝʜʝʥʥʦʡ ʨʘ-

ʙʦʪʳ ʠʣʠ ʧʨʦʠʟʦʰʝʜʰʝʛʦ ʠʟʤʝʥʝʥʠʷ ʵʥʝʨʛʠʠ ʢ ʧʨʦʤʝʞʫʪʢʫ ʚʨʝʤʝʥʠ, ʚ ʪʝʯʝʥʠʝ ʢʦ-

ʪʦʨʦʛʦ ʙʳʣʘ ʧʨʦʠʟʚʝʜʝʥʘ ʨʘʙʦʪʘ ʠʣʠ ʧʨʦʠʩʭʦʜʠʣʦ ʠʟʤʝʥʝʥʠʝ ʵʥʝʨʛʠʠ. 

ʅɸɻʈʋɿʂɸ  ð ʉʦʚʦʢʫʧʥʦʩʪʴ ʩʠʣ, ʜʝʡʩʪʚʫʶʱʠʭ ʥʘ ʜʝʪʘʣʴ, ʫʟʝʣ, ʤʘʰʠʥʫ, ʧʦ-

ʚʝʨʭʥʦʩʪʴ ʠ ʪ.ʜ. 

ʅʦʨʤʘʣʴʥʘʷ ʅɸɻʈʋɿʂɸ ʢʦʣʝʩʘ ð ʉʦʩʪʘʚʣʷʶʱʘʷ ʨʘʚʥʦʜʝʡʩʪʚʫʶʱʝʡ ʚʩʝʭ 

ʩʠʣ, ʧʨʠʣʦʞʝʥʥʳʭ ʢ ʢʦʣʝʩʫ ʩʦ ʩʪʦʨʦʥʳ ʘʚʪʦʤʦʙʠʣʷ, ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʘʷ ʢ ʦʧʦʨʥʦʡ 

ʧʣʦʩʢʦʩʪʠ. 

ʅʆʈʄɸ ʈɸʉʍʆɼɸ ʊʆʇʃʀɺɸ ð ʂʦʣʠʯʝʩʪʚʦ ʪʦʧʣʠʚʘ, ʟʘʪʨʘʯʠʚʘʝʤʦʝ ʥʘ 

ʝʜʠʥʠʮʫ ʧʦʣʫʯʘʝʤʦʡ ʧʨʦʜʫʢʮʠʠ ʠʣʠ ʚʳʧʦʣʥʝʥʥʦʡ ʨʘʙʦʪʳ ʫʩʪʘʥʦʚʣʝʥʥʦʛʦ ʢʘʯʝʩʪʚʘ, 

ʢʦʪʦʨʦʝ ʜʦʣʞʥʦ ʠ ʧʨʠ ʨʘʮʠʦʥʘʣʴʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʪʨʫʜʘ ʤʦʞʝʪ ʠʤʝʪʴ ʤʝʩʪʦ ʧʨʠ ʨʘ-

ʙʦʪʝ ʥʘ ʜʘʥʥʦʤ ʘʛʨʝʛʘʪʝ ʚ ʦʧʨʝʜʝʣʝʥʥʳʭ ʫʩʣʦʚʠʷʭ. 

ʅʆʈʄɸʃʔʅʓʁ ɿɸʂʆʅ ʈɸʉʇʈɽɼɽʃɽʅʀʗ ð ɿʘʢʦʥ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʚʝʨʦ-

ʷʪʥʦʩʪʝʡ, ʦʪʨʘʞʘʶʱʠʡ ʭʘʨʘʢʪʝʨ ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʩʫʤʤʳ ʙʦʣʴʰʦʛʦ 

ʯʠʩʣʘ ʩʣʫʯʘʡʥʳʭ ʚʝʣʠʯʠʥ (ʟʘʢʦʥ ɻʘʫʩʩʘ, ʛʘʫʩʩʦʚʦ ʨʘʩʧʨʝʜʝʣʝʥʠʝ); ʢʨʠʚʘʷ ʥʦʨʤʘʣʴ-

ʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʠʤʝʝʪ ʩʠʤʤʝʪʨʠʯʥʳʡ ʭʦʣʤʦʦʙʨʘʟʥʳʡ ʭʘʨʘʢʪʝʨ. 

ʅʆʈʄɸʊʀɺ ð  ʇʨʝʜʝʣʴʥʦʝ ʜʦʧʫʩʪʠʤʦʝ ʟʥʘʯʝʥʠʝ ʠʟʤʝʨʠʪʝʣʷ. 

ʅʆʈʄɸʊʀɺʅʓɽ ɼʆʂʋʄɽʅʊʓ ð ʥʘʮʠʦʥʘʣʴʥʳʝ ʩʪʘʥʜʘʨʪʳ, ʛʦʩʫʜʘʨ-

ʩʪʚʝʥʥʳʝ ʩʪʘʥʜʘʨʪʳ, ʤʝʞʜʫʥʘʨʦʜʥʳʝ (ʨʝʛʠʦʥʘʣʴʥʳʝ) ʩʪʘʥʜʘʨʪʳ, ʧʨʘʚʠʣʘ, ʧʦʣʦʞʝ-

ʥʠʷ, ʪʝʭʥʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ, ʠʥʩʪʨʫʢʮʠʠ, ʨʝʢʦʤʝʥʜʘʮʠʠ ʠʥʩʪʠʪʫʪʦʚ ʠʣʠ ʦʨʛʘʥʠʟʘʮʠʡ 

ʧʦ ʤʝʞʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʩʪʘʥʜʘʨʪʠʟʘʮʠʠ. 

ʆʇʊʀʄɸʃʔʅʓʁ ʈɽɾʀʄ ð ʅʘʠʙʦʣʝʝ ʙʣʘʛʦʧʨʠʷʪʥʳʡ, ʣʫʯʰʠʡ ʠʟ ʚʦʟʤʦʞ-
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ʥʳʭ ʨʝʞʠʤʦʚ. 

ʆʇʊʀʄʀɿɸʎʀʗ ð  ʋʣʫʯʰʝʥʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʩʠʩʪʝʤʳ ʧʫʪʝʤ ʥʘʭʦʞʜʝʥʠʷ 

ʢʦʤʧʨʦʤʠʩʩʥʦʛʦ ʨʝʰʝʥʠʷ, ʥʘʠʣʫʯʰʝʛʦ ʧʦ ʮʝʣʝʚʦʡ ʬʫʥʢʮʠʠ. 

ʇɸʈɸʄɽʊʈ  ð 1. ʇʝʨʝʤʝʥʥʘʷ ʚʝʣʠʯʠʥʘ, ʧʦʩʪʦʷʥʥʘʷ ʚ ʧʨʝʜʝʣʘʭ ʦʜʥʦʛʦ ʨʝʰʝ-

ʥʠʷ, ʦʪ ʢʦʪʦʨʦʡ ʟʘʚʠʩʷʪ ʟʥʘʯʝʥʠʷ ʜʨʫʛʦʡ ʧʝʨʝʤʝʥʥʦʡ ʚʝʣʠʯʠʥʳ. 2. ɺʝʣʠʯʠʥʘ, ʭʘʨʘʢ-

ʪʝʨʠʟʫʶʱʘʷ ʩʫʱʝʩʪʚʝʥʥʦʝ ʩʚʦʡʩʪʚʦ ʦʙʲʝʢʪʘ, ʷʚʣʝʥʠʷ. 

ʇɸʉʇʆʈʊ ʘʚʪʦʤʦʙʠʣʷ, ʪʝʭʥʠʯʝʩʢʠʡ ð ɼʦʢʫʤʝʥʪ ʥʘ ʘʚʪʦʤʦʙʠʣʴ ʩ ʝʛʦ ʦʩʥʦʚ-

ʥʳʤʠ ʜʘʥʥʳʤʠ ʠ ʦʪʤʝʪʢʘʤʠ ʦ ʝʞʝʛʦʜʥʦʤ ʧʨʦʭʦʞʜʝʥʠʠ ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʩʤʦʪʨʘ; ʜʣʷ 

ʘʚʪʦʤʦʙʠʣʷ ʣʠʯʥʦʛʦ ʧʦʣʴʟʦʚʘʥʠʷ ʫʢʘʟʘʥʳ ʪʘʢʞʝ ʦʩʥʦʚʥʳʝ ʩʚʝʜʝʥʠʷ ʦ ʚʣʘʜʝʣʴʮʝ. 

ɸʚʪʦʤʦʙʠʣʴʥʳʝ ʇɽʈɽɺʆɿʂʀ ð ʇʝʨʝʚʦʟʢʠ ʛʨʫʟʦʚ ʘʚʪʦʤʦʙʠʣʝʤ. 

ʇʃɸʅʀʈʆɺɸʅʀɽ ð ʉʦʩʪʘʚʣʝʥʠʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʧʨʝʜʧʦʣʘʛʘʝʤʳʭ ʜʝʡ-

ʩʪʚʠʡ. 

ʇʆɻʈɽʐʅʆʉʊʔ ʠʟʤʝʨʝʥʠʷ ð ʆʪʢʣʦʥʝʥʠʝ ʨʝʟʫʣʴʪʘʪʘ ʠʟʤʝʨʝʥʠʷ ʦʪ ʠʩʪʠʥʥʦ-

ʛʦ ʟʥʘʯʝʥʠʷ ʠʟʤʝʨʷʝʤʦʡ ʚʝʣʠʯʠʥʳ. 

ʅʦʨʤʘʣʴʥʳʡ ʇʈʆɻʀɹ ʰʠʥʳ ð ʃʠʥʝʡʥʦʝ ʩʤʝʱʝʥʠʝ ʮʝʥʪʨʘ ʢʦʣʝʩʘ ʦʪʥʦʩʠ-

ʪʝʣʴʥʦ ʦʧʦʨʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʥʦʨʤʘʣʴʥʦʡ ʥʘʛʨʫʟʢʠ, ʠʟʤʝʨʝʥʥʦʝ ʧʦ 

ʥʦʨʤʘʣʠ ʢ ʦʧʦʨʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ. 

ʇʆʂɸɿɸʊɽʃʔ ð ʇʘʨʘʤʝʪʨ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʡ ʢʘʢʦʝ-ʣʠʙʦ ʩʚʦʡʩʪʚʦ ʠʟʜʝʣʠʷ. 

ʇʈʆɹɽɻ ð ʈʘʩʩʪʦʷʥʠʝ, ʧʨʦʭʦʜʠʤʦʝ ʪʨʘʥʩʧʦʨʪʥʳʤ ʩʨʝʜʩʪʚʦʤ ʟʘ ʦʧʨʝʜʝʣʝʥ-

ʥʳʡ ʧʝʨʠʦʜ ʚʨʝʤʝʥʠ ʠʣʠ ʜʦ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʩʦʙʳʪʠʷ. 

ʇʋʊʔ ð ʇʨʦʡʜʝʥʥʦʝ ʨʘʩʩʪʦʷʥʠʝ. 

ʈɸɹʆʊɸ  ð 1. ʄʝʨʘ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʵʥʝʨʛʠʠ. 2. ʅʘʭʦʞʜʝʥʠʝ ʚ ʜʝʡʩʪʚʠʠ. 

ʈɸɼʀʋʉ ʢʘʯʝʥʠʷ ʢʦʣʝʩʘ ð ʆʪʥʦʰʝʥʠʝ ʧʨʦʜʦʣʴʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʧʦʩʪʫʧʘ-

ʪʝʣʴʥʦʡ ʩʢʦʨʦʩʪʠ ʢʦʣʝʩʘ ʢ ʝʛʦ ʫʛʣʦʚʦʡ ʩʢʦʨʦʩʪʠ. 

ʉʚʦʙʦʜʥʳʡ ʈɸɼʀʋʉ ʢʦʣʝʩʘ ð ʇʦʣʦʚʠʥʘ ʥʘʨʫʞʥʦʛʦ ʜʠʘʤʝʪʨʘ ʢʦʣʝʩʘ ʪʨʘʥʩ-

ʧʦʨʪʥʦʛʦ ʩʨʝʜʩʪʚʘ. 

ʉʪʘʪʠʯʝʩʢʠʡ ʈɸɼʀʋʉ ʢʦʣʝʩʘ ð ʈʘʩʩʪʦʷʥʠʝ ʦʪ ʮʝʥʪʨʘ ʥʝʧʦʜʚʠʞʥʦʛʦ ʢʦʣʝʩʘ, 

ʥʘʛʨʫʞʝʥʥʦʛʦ ʪʦʣʴʢʦ ʥʦʨʤʘʣʴʥʦʡ ʥʘʛʨʫʟʢʦʡ, ʜʦ ʦʧʦʨʥʦʡ ʧʣʦʩʢʦʩʪʠ. 

ʈɽɾʀʄ ð ʂʦʥʢʨʝʪʥʦʝ ʩʦʩʪʦʷʥʠʝ ʨʘʙʦʯʝʡ ʤʘʰʠʥʳ ʠʣʠ ʤʝʭʘʥʠʟʤʘ, ʦʧʨʝʜʝʣʷ-

ʝʤʦʝ ʝʝ ʢʠʥʝʤʘʪʠʯʝʩʢʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʠ ʢʦʥʢʨʝʪʥʳʤ ʩʦʩʪʦʷʥʠʝʤ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝ-
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ʥʠʷ. 

ɺʝʜʫʱʠʡ ʈɽɾʀʄ ʢʘʯʝʥʠʷ ʢʦʣʝʩʘ ð ʈʝʞʠʤ, ʧʨʠ ʢʦʪʦʨʦʤ ʢʦʣʝʩʦ ʥʘʛʨʫʞʝʥʦ 

ʩʠʣʦʡ ʪʷʛʠ ʠ ʧʨʠʚʦʜʠʪʩʷ ʚʦ ʚʨʘʱʝʥʠʝ ʢʨʫʪʷʱʠʤ ʤʦʤʝʥʪʦʤ, ʚʝʢʪʦʨ ʢʦʪʦʨʦʛʦ ʩʦʚʧʘ-

ʜʘʝʪ ʩ ʚʝʢʪʦʨʦʤ ʫʛʣʦʚʦʡ ʩʢʦʨʦʩʪʠ. 

ʉʚʦʙʦʜʥʳʡ ʈɽɾʀʄ ʢʘʯʝʥʠʷ ʢʦʣʝʩʘ ð ʈʝʞʠʤ, ʧʨʠ ʢʦʪʦʨʦʤ ʢʦʣʝʩʦ ʧʨʠʚʦʜʠʪ-

ʩʷ ʚʦ ʚʨʘʱʝʥʠʝ ʢʨʫʪʷʱʠʤ ʤʦʤʝʥʪʦʤ, ʘ ʧʨʦʜʦʣʴʥʘʷ ʩʠʣʘ ʨʘʚʥʘ ʥʫʣʶ. 

ɺʝʜʦʤʳʡ ʈɽɾʀʄ ʢʘʯʝʥʠʷ ʢʦʣʝʩʘ ð ʈʝʞʠʤ, ʧʨʠ ʢʦʪʦʨʦʤ ʢʦʣʝʩʦ ʧʨʠʚʦʜʠʪʩʷ 

ʚʦ ʚʨʘʱʝʥʠʝ ʪʦʣʢʘʶʱʝʡ ʩʠʣʦʡ, ʘ ʢʨʫʪʷʱʠʡ ʤʦʤʝʥʪ ʨʘʚʝʥ ʥʫʣʶ. 

Cɺʆʁʉʊɺɸ ð ʂʦʣʠʯʝʩʪʚʝʥʥʳʝ ʠʣʠ ʢʘʯʝʩʪʚʝʥʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʦʙʲʝʢʪʦʚ 

ʠʣʠ ʷʚʣʝʥʠʡ, ʧʨʠʩʫʱʠʝ ʠʤ ʠ ʧʨʦʷʚʣʷʶʱʠʝʩʷ ʚ ʦʧʨʝʜʝʣʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʚʟʘʠʤʦʜʝʡ-

ʩʪʚʠʷ ʵʪʠʭ ʦʙʲʝʢʪʦʚ ʠʣʠ ʷʚʣʝʥʠʡ. 

ʕʢʩʧʣʫʘʪʘʮʠʦʥʥʳʝ Cɺʆʁʉʊɺɸ ð  ʌʫʥʢʮʠʦʥʘʣʴʥʳʝ ʩʚʦʡʩʪʚʘ, ʥʝʦʙʭʦʜʠʤʳʝ 

ʜʣʷ ʜʚʠʞʝʥʠʷ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʩʨʝʜʩʪʚʘ; ʚʢʣʶʯʘʶʪ ʩʢʦʨʦʩʪʥʳʝ ʠ ʪʦʨʤʦʟʥʳʝ ʩʚʦʡʩʪʚʘ, 

ʧʣʘʚʥʦʩʪʴ ʭʦʜʘ, ʧʨʦʭʦʜʠʤʦʩʪʴ, ʪʦʧʣʠʚʥʫʶ ʵʢʦʥʦʤʠʯʥʦʩʪʴ, ʫʩʪʦʡʯʠʚʦʩʪʴ, ʫʧʨʘʚʣʷʝ-

ʤʦʩʪʴ. 

ʉʀʃɸ  ð ʄʝʨʘ ʤʝʭʘʥʠʯʝʩʢʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʤʘʪʝʨʠʘʣʴʥʫʶ ʪʦʯʢʫ ʠʣʠ ʪʝʣʦ 

ʩʦ ʩʪʦʨʦʥʳ ʜʨʫʛʠʭ ʪʝʣ. 

ʉʂʆʈʆʉʊʔ ð 1. ʀʟʤʝʥʝʥʠʝ ʧʘʨʘʤʝʪʨʘ, ʥʘʧʨʠʤʝʨ ʧʫʪʠ (1.) ʚʦ ʚʨʝʤʝʥʠ. 2. 

ʉʢʦʨʦʩʪʴ ʜʚʠʞʝʥʠʷ. 

ʂʦʥʩʪʨʫʢʪʠʚʥʘʷ ʉʂʆʈʆʉʊʔ ð ʄʘʢʩʠʤʘʣʴʥʘʷ ʩʢʦʨʦʩʪʴ ʘʚʪʦʤʦʙʠʣʷ, ʦʧʨʝʜʝ-

ʣʷʝʤʘʷ ʧʨʠʥʷʪʳʤʠ ʜʣʷ ʥʝʛʦ ʢʦʥʩʪʨʫʢʪʠʚʥʳʤʠ ʧʘʨʘʤʝʪʨʘʤʠ: ʧʝʨʝʜʘʪʦʯʥʳʤʠ ʯʠʩʣʘ-

ʤʠ, ʨʘʜʠʫʩʦʤ ʢʘʯʝʥʠʷ ʚʝʜʫʱʠʭ ʢʦʣʝʩ, ʣʠʙʦ ʦʛʨʘʥʠʯʠʪʝʣʝʤ ʯʘʩʪʦʪʳ ʚʨʘʱʝʥʠʷ; ʵʪʘ 

ʩʢʦʨʦʩʪʴ ʤʝʥʴʰʝ, ʯʝʤ ʧʦʣʫʯʘʝʤʘʷ ʧʦ ʤʘʢʩʠʤʘʣʴʥʦʡ ʤʦʱʥʦʩʪʠ ʜʚʠʛʘʪʝʣʷ. 

ʄʘʢʩʠʤʘʣʴʥʘʷ ʉʂʆʈʆʉʊʔ ð ʅʘʠʙʦʣʴʰʘʷ ʩʢʦʨʦʩʪʴ, ʢʦʪʦʨʘʷ ʤʦʞʝʪ ʙʳʪʴ ʜʦ-

ʩʪʠʛʥʫʪʘ ʘʚʪʦʤʦʙʠʣʝʤ ʥʘ ʜʘʥʥʦʡ ʧʝʨʝʜʘʯʝ ʩ ʧʦʣʥʦʡ ʥʘʛʨʫʟʢʦʡ ʧʨʠ ʧʦʣʥʦʡ ʧʦʜʘʯʝ 

ʪʦʧʣʠʚʘ ʥʘ ʛʦʨʠʟʦʥʪʘʣʴʥʦʤ ʫʯʘʩʪʢʝ ʜʦʨʦʛʠ ʩ ʘʩʬʘʣʴʪʠʨʦʚʘʥʥʳʤ ʧʦʢʨʪrʠʝʤ; ʦʙʳʯʥʦ 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʤʘʢʩʠʤʘʣʥɹʦʡ ʤʦʱʥʦʩʪʠ ʜʚʠʛʘʪʝʣʷ. 

ʉʨʝʜʥʷʷ ʉʂʆʈʆʉʊʔ ð ʉʢʦʨʦʩʪʴ ʜʚʠʞʝʥʠʷ ʘʚʪʦʤʦʙʠʣʷ ʤʝʞʜʫ ʥʘʯʘʣʴʥʳʤ ʠ 

ʢʦʥʝʯʥʳʤ ʧʫʥʢʪʘʤʠ ʩ ʫʯʝʪʦʤ ʧʦʪʝʨʴ ʚʨʝʤʝʥʠ ʧʨʠ ʦʩʪʘʥʦʚʢʘʭ. 

ʊʝʭʥʠʯʝʩʢʘʷ ʉʂʆʈʆʉʊʔ ð ʉʨʝʜʥʷʷ ʩʢʦʨʦʩʪʴ ʟʘ ʚʨʝʤʷ ʜʚʠʞʝʥʠʷ: ʦʧʨʝʜʝʣʷ-



 14 

ʝʪʩʷ ʜʝʣʝʥʠʝʤ ʯʠʩʣʘ ʧʨʦʡʜʝʥʥʳʭ ʢʠʣʦʤʝʪʨʦʚ ʥʘ ʚʨʝʤʷ (ʬʘʢʪʠʯʝʩʢʦʛʦ ʜʚʠʞʝʥʠʷ ʚ 

ʯʘʩʘʭ; ʧʨʠ ʵʪʦʤ ʥʝ ʫʯʠʪʳʚʘʝʪʩʷ ʚʨʝʤʷ ʦʩʪʘʥʦʚʦʢ ʚ ʧʫʪʠ, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʪʝʭ, ʢʦʪʦ-

ʨʳʝ ʚʳʟʚʘʥʳ ʨʝʛʫʣʠʨʦʚʘʥʠʝʤ ʜʚʠʞʝʥʠʷ. 

ʉʆʇʈʆʊʀɺʃɽʅʀɽ  ð ʇʨʦʪʠʚʦʜʝʡʩʪʚʠʝ ʯʝʤʫ-ʣʠʙʦ. 

ɸɻ ʨʦʜʠʥʘʤʠʯʝʩʢʦʝ ʉʆʇʈʆʊʀɺʃɽʅʀɽ  ð ʉʦʧʨʦʪʠʚʣʝʥʠʝ ʚʦʟʜʫʭʘ, ʟʘʚʠʩʷ-

ʱʝʝ ʦʪ ʨʘʟʤʝʨʦʚ ʠ ʬʦʨʤʳ ʜʚʠʞʫʱʝʛʦʩʷ ʦʙʲʝʢʪʘ. 

ɼʦʨʦʞʥʦʝ ʉʆʇʈʆʊʀɺʃɽʅʀɽ ð ʉʦʧʨʦʪʠʚʣʝʥʠʝ ʜʚʠʞʝʥʠʶ ʪʨʘʥʩʧʦʨʪʥʦʛʦ 

ʩʨʝʜʩʪʚʘ, ʩʦʩʪʦʷʱʝʝ ʠʟ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʢʘʯʝʥʠʷ ʠ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʧʦʜʲʝʤʘ. 

ʉʆʇʈʆʊʀɺʃɽʅʀɽ ʧʦʜʲʝʤʘ ð ʉʦʧʨʦʪʠʚʣʝʥʠʝ ʜʚʠʞʝʥʠʶ ʪʨʘʥʩʧʦʨʪʥʦʛʦ 

ʩʨʝʜʩʪʚʘ, ʚʟrʚʘʥʥʦʝ ʧʦʜʲʝʤʦʤ ʜʦʨʦʛʠ. 

ʉʆʇʈʆʊʀɺʃɽʅʀɽ ʢʘʯʝʥʠ ʁ ð ʉʦʧʨʦʪʠʚʣʝʥʠʝ ʜʚʠʞʝʥʠʶ ʪʨʘʥʩʧʦʨʪʥʦʛʦ 

ʩʨʝʜʩʪʚʘ, ʚʟrʚʘʥʥʦʝ ʢʘʯʝʥʠʝʤ ʢʦʣʝʩ. 

ʉʇʀɼʆʄɽʊʈ ð ʇʨʠʙʦʨ, ʢʦʪʦʨʳʡ ʫʢʘʟʳʚʘʝʪ ʩʢʦʨʦʩʪʴ ʜʚʠʞʝʥʠʷ ʪʨʘʥʩʧʦʨʪ-

ʥʦʛʦ ʩʨʝʜʩʪʚʘ, ʘ ʪʘʢʞʝ ʧʨʦʡʜʝʥʥʦʝ ʨʘʩʩʪʦʷʥʠʝ. 

ʉʈɽɼʉʊɺʆ  ð ʆʜʥʦ ʠʟ ʤʥʦʛʠʭ ʫʩʪʨʦʡʩʪʚ ʜʘʥʥʦʡ ʢʘʪʝʛʦʨʠʠ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ 

ʧʦʩʪʘʚʣʝʥʥʦʡ ʮʝʣʠ, ʥʘʧʨʠʤʝʨ ʜʣʷ ʪʨʘʥʩʧʦʨʪʥʦʡ ʨʘʙʦʪʳ. 

ʉʈɽɼʉʊɺʆ ʠʟʤʝʨʝʥʠʡ ð ʊʝʭʥʠʯʝʩʢʦʝ ʩʨʝʜʩʪʚʦ, ʠʩʧʦʣʴʟʫʝʤʦʝ ʧʨʠ ʠʟʤʝʨʝʥʠ-

ʷʭ ʠ ʠʤʝʶʱʝʝ ʥʦʨʤʠʨʦʚʘʥʥʳʝ ʤʝʪʨʦʣʦʛʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ. 

ʉʏɽʊʏʀʂ ð ʇʨʠʙʦʨ ʜʣʷ ʧʦʜʩʯʝʪʘ ʢʦʣʠʯʝʩʪʚʘ ʯʝʛʦ-ʣʠʙʦ. 

ʉʏɽʊʏʀʂ ʤʦʪʦ-ʯʘʩʦʚ ð ʇʨʠʙʦʨ, ʨʝʛʠʩʪʨʠʨʫʶʱʠʡ ʢʦʣʠʯʝʩʪʚʦ ʯʘʩʦʚ ʨʘʙʦʪʳ 

ʜʚʠʛʘʪʝʣʷ. 

ʉʏɽʊʏʀʂ ʧʫʪʠ ð ʇʦʩʪʦʷʥʥʦ ʚʢʣʶʯʝʥʥʳʡ ʮʠʬʨʦʚʦʡ ʧʨʠʙʦʨ, ʧʦʢʘʟʳʚʘʶʱʠʡ 

ʥʘʨʘʩʪʘʶʱʠʤ ʠʪʦʛʦʤ ʧʨʦʡʜʝʥʥʦʝ ʪʨʘʥʩʧʦʨʪʥʳʤ ʩʨʝʜʩʪʚʦʤ ʨʘʩʩʪʦʷʥʠʝ; ʫʩʪʘʥʘʚʣʠ-

ʚʘʝʪʩʷ ʚ ʩʧʠʜʦʤʝʪʨʝ ʠʣʠ ʦʪʜʝʣʴʥʦ. 

ʊɽʇʃʆɽʄʂʆʉʊʔ ð ʆʪʥʦʰʝʥʠʝ ʧʦʣʫʯʝʥʥʦʛʦ ʪʝʣʦʤ ʢʦʣʠʯʝʩʪʚʘ ʪʝʧʣʦʪʳ ʢ 

ʧʨʦʠʟʦʰʝʜʰʝʤʫ ʧʨʠ ʵʪʦʤ ʠʟʤʝʨʝʥʠʶ ʪʝʤʧʝʨʘʪʫʨʳ ʪʝʣʘ. 

ʋʜʝʣʴʥʘʷ ʊɽʇʃʆɽʄʂʆʉʊʔ ð ʊʝʧʣʦʚʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʚʝʱʝʩʪʚʘ, ʦʧʨʝ-

ʜʝʣʷʝʤʘʷ ʦʪʥʦʰʝʥʠʝʤ ʪʝʧʣʦʝʤʢʦʩʪʠ ʚʝɦ ʝʩʪʚʘ ʢ ʝʛʦ ʤʘʩʩʝ; ʚ ʉʀ ʠʤʝʝʪ ʨʘʟʤʝʨʥʦʩʪʴ 

[ɼʞ/ʢʛ]. 

ʊɽʇʃʆʊɸ  ð ʌʦʨʤʘ ʢʠʥʝʪʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ, ʦʙʫʩʣʦʚʣʝʥʥʘʷ ʭʘʦʪʠʯʝʩʢʠʤ 
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ʜʚʠʞʝʥʠʝʤ ʤʠʢʨʦʯʘʩʪʠʮ ʚ ʪʝʣʘʭ. 

ʊɽʇʃʆʊɸ ʩʛʦʨʘʥʠʷ ð ʆʪʥʦʰʝʥʠʝ ʪʝʧʣʦʪʳ, ʚʳʜʝʣʷʶʱʝʡʩʷ ʧʨʠ ʩʛʦʨʘʥʠʠ 

ʪʦʧʣʠʚʘ ʢ ʦʙʲʝʤʫ ʠʣʠ ʤʘʩʩʝ ʩʛʦʨʝʚʰʝʛʦ ʪʦʧʣʠʚʘ. 

ʈɸʉʍʆɼʆʄɽʈ ʊʆʇʃʀɺɸ ð ʇʨʠʙʦʨ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʡ ʜʣʷ ʠʟʤʝʨʝʥʠʡ ʟʘʧʘ-

ʩʘ ʪʦʧʣʠʚʘ ʚ ʙʘʢʘʭ ʪʦʧʣʠʚʥʦʡ ʩʠʩʪʝʤʳ ʪʨʘʢʪʦʨʦʚ, ʘʚʪʦʤʦʙʠʣʝʡ, ʩʘʤʦʭʦʜʥʳʭ ʢʦʤ-

ʙʘʡʥʦʚ ʣʠʙʦ ʨʘʩʭʦʜʘ ʪʦʧʣʠʚʘ ʚ ʝʜʠʥʠʮʫ ʚʨʝʤʝʥʠ, ʥʘ ʝʜʠʥʠʮʫ ʧʫʪʠ ʠʣʠ ʦʙʨʘʙʘʪʳʚʘ-

ʝʤʦʡ ʧʣʦʱʘʜʠ. 

ʊʆʇʃʀɺʆ ð ɻʦʨʶʯʠʝ ʤʘʪʝʨʠʘʣʳ, ʢʦʪʦʨʳʝ ʩʞʠʛʘʶʪʩʷ ʩ ʮʝʣʴʶ ʠʩʧʦʣʴʟʦʚʘ-

ʥʠʷ ʚʳʜʝʣʷʶʱʝʡʩʷ ʧʨʠ ʵʪʦʤ ʪʝʧʣʦʪʳ. 

ɸʚʪʦʤʦʙʠʣʴʥʳʡ ʊʈɸʅʉʇʆʈʊ ð ʆʪʨʘʩʣʴ ʪʨʘʥʩʧʦʨʪʘ, ʢʦʪʦʨʘʷ ʦʩʫʱʝʩʪʚʣʷʝʪ 

ʧʝʨʝʚʦʟʢʫ ʣʶʜʝʡ ʠ ʛʨʫʟʦʚ ʥʘ ʘʚʪʦʤʦʙʠʣʷʭ. 

ʊʈɸʅʉʇʆʈʊʅʓʁ ʇʈʆʎɽʉʉ ð ʂʦʤʧʣʝʢʩ ʦʧʝʨʘʮʠʡ, ʩʚʷʟʘʥʥʳʭ ʩ ʧʝʨʝʚʦʟʢʦʡ 

(ʧʝʨʝʤʝʱʝʥʠʝʤ) ʛʨʫʟʦʚ, ʚʢʣʶʯʘʶɦ ʠʡ ʠʭ ʧʦʛʨʫʟʢʫ, ʪʨʘʥʩʧʦʨʪʠʨʦʚʘʥʠʝ ʠ ʨʘʟʛʨʫʟʢʫ; 

ʩʦʯʝʪʘʥʠʝ ʵʪʠʭ ʪʨʝʭ ʵʣʝʤʝʥʪʦʚ ʥʘʟʳʚʘʝʪʩʷ ʨʝʡʩʦʤ, ʘ ʦʜʠʥ ʪʨʘʥʩʧʦʨʪʥʳʡ ʧʨʦʮʝʩʩ ʦʪ 

ʤʝʩʪʘ ʧʦʛʨʫʟʢʠ ʜʦ ʨʘʟʛʨʫʟʢʠ ʥʘʟʳʚʘʝʪʩʷ ʝʟʜʢʦʡ; ʨʝʡʩ ʧʣʶʩ ʚʦʟʚʨʘʪ ʪʨʘʥʩʧʦʨʪʥʦʛʦ 

ʘʛʨʝʛʘʪʘ ʢ ʤʝʩʪʫ ʦʪʧʨʘʚʣʝʥʠʷ ʥʘʟʳʚʘʝʪʩʷ ʦʙʦʨʦʪʦʤ. 

ʋʈʆɺɽʅʔ ð 1. ʉʚʦʙʦʜʥʘʷ ʧʦʚʝʨʭʥʦʩʪʴ ʞʠʜʢʦʩʪʠ. 2. ʂʦʣʠʯʝʩʪʚʝʥʥʘʷ ʦʮʝʥʢʘ 

ʢʘʢʦʛʦ-ʣʠʙʦ ʷʚʣʝʥʠʷ ʠʣʠ ʚʝʣʠʯʠʥʳ. 

ʋʉʃʆɺʀʗ ð ʆʙʩʪʘʥʦʚʢʘ, ʚ ʢʦʪʦʨʦʡ ʧʨʦʠʩʭʦʜʠʪ ʢʘʢʦʝ-ʣʠʙʦ ʩʦʙʪrʠʝ. 

ʋʉʃʆɺʀʗ ʜʚʠʞʝʥʠʷ ð ʋʩʣʦʚʠʷ, ʦʧʨʝʜʝʣʷʝʤʳʝ ʚʣʠʷʥʠʝʤ ʚʥʝʰʥʠʭ ʬʘʢʪʦʨʦʚ 

ʥʘ ʨʝʞʠʤʳ ʜʚʠʞʝʥʠʷ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʩʨʝʜʩʪʚʘ ʠ ʩʢʣʘʜʳʚʘʶʱʠʝʩʷ ʠʟ ʪʨʘʥʩʧʦʨʪʥʳʭ, 

ʧʨʠʨʦʜʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʠ ʩʝʟʦʥʥʳʭ ʫʩʣʦʚʠʡ. 

ɼʦʨʦʞʥʳʝ ʋʉʃʆɺʀʗ ð ʋʩʣʦʚʠʷ, ʦʧʨʝʜʝʣʷʝʤʳʝ ʪʝʭʥʠʯʝʩʢʦʡ ʢʘʪʝʛʦʨʠʝʡ ʜʦ-

ʨʦʛʠ, ʚʠʜʦʤ ʠ ʢʘʯʝʩʪʚʦʤ ʜʦʨʦʞʥʦʛʦ ʧʦʢʨʳʪʠʷ, ʵʣʝʤʝʥʪʘʤʠ ʜʦʨʦʛʠ ʚ ʧʣʘʥʝ. 

ʇʨʠʨʦʜʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʋʉʃʆɺʀʗ ð ʋʩʣʦʚʠʷ ʜʚʠʞʝʥʠʷ, ʦʧʨʝʜʝʣʷʝʤʳʝ 

ʪʝʤʧʝʨʘʪʫʨʦʡ, ʚʣʘʞʥʦʩʪʴʶ, ʧʦʜʚʠʞʥʦʩʪʴʶ ʚʦʟʜʫʭʘ, ʫʨʦʚʥʝʤ ʩʦʣʥʝʯʥʦʡ ʨʘʜʠʘʮʠʠ; ʚ 

ʈʌ ʧʨʠʥʷʪʦ ʜʝʣʝʥʠʝ ʥʘ 10 ʨʘʡʦʥʦʚ ʦʪ ʦʯʝʥʴ ʭʦʣʦʜʥʦʛʦ ʜʦ ʦʯʝʥʴ ʞʘʨʢʦʛʦ ʩʫʭʦʛʦ. 

ʉʝʟʦʥʥʳʝ ʋʉʃʆɺʀʗ ð ʋʩʣʦʚʠʷ ʜʚʠʞʝʥʠʷ, ʦʧʨʝʜʝʣʷʝʤʳʝ ʢʦʣʝʙʘʥʠʷʤʠ ʪʝʤ-

ʧʝʨʘʪʫʨʳ, ʠʟʤʝʥʝʥʠʝʤ ʩʦʩʪʦʷʥʠʷ ʜʦʨʦʞʥʳʭ ʫʩʣʦʚʠʡ, ʧʦʷʚʣʝʥʠʝʤ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ 

ʩʝʟʦʥʥʳʭ ʬʘʢʪʦʨʦʚ: ʧʳʣʠ, ʛʨʷʟʠ, ʩʥʝʛʘ. 
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ʊʨʘʥʩʧʦʨʪʥʳʝ ʋʉʃʆɺʀʗ  ð ʋʩʣʦʚʠʷ ʜʚʠʞʝʥʠʷ, ʦʧʨʝʜʝʣʷʝʤʳʝ ʜʣʠʥʦʡ ʝʟʜʢʠ 

ʩ ʛʨʫʟʦʤ, ʪʠʧʦʤ ʧʝʨʝʚʦʟʠʤʦʛʦ ʛʨʫʟʘ, ʢʦʵʬʬʠʮʠʝʥʪʘʤʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʦʙʝʛʘ, ʛʨʫ-

ʟʦʧʦʜʲʝʤʥʦʩʪʠ ʠ ʪ.ʧ. 

ʋʉʃʆɺʀʗ ʵʢʩʧʣʫʘʪʘʮʠʠ ð ʋʩʣʦʚʠʷ, ʚ ʢʦʪʦʨʳʝ ʚʭʦʜʷʪ ʜʦʨʦʞʥʳʝ ʫʩʣʦʚʠʷ ʠ 

ʫʩʣʦʚʠʷ ʜʚʠʞʝʥʠʷ. 

ʋʉʊʈʆʁʉʊɺʆ ð 1. ʉʦʚʦʢʫʧʥʦʩʪʴ ʜʝʪʘʣʝʡ, ʫʟʣʦʚ, ʵʣʝʤʝʥʪʦʚ, ʦʙʣʘʜʘʶʱʘʷ 

ʢʦʥʩʪʨʫʢʪʠʚʥʳʤ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʤ ʝʜʠʥʩʪʚʦʤ. 2. ʉʦʩʪʘʚ ʠ ʚʟʘʠʤʥʦʝ ʨʘʩʧʦʣʦʞʝʥʠʝ 

ʦʪʜʝʣʴʥʳʭ ʯʘʩʪʝʡ, ʦʪʨʘʞʘʶʱʠʝ ʦʩʥʦʚʥʳʝ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʠ ʢʦʥʩʪʨʫʢʪʠʚʥʳʝ ʧʨʠ-

ʟʥʘʢʠ, ʧʨʠʩʫʱʠʝ ʜʘʥʥʦʤʫ ʪʝʭʥʠʯʝʩʢʦʤʫ ʦʙʲʝʢʪʫ. 

ʍɸʈɸʂʊɽʈʀʉʊʀʂɸ ð 1. ʆʧʠʩʘʥʠʝ, ʦʧʨʝʜʝʣʝʥʠʝ ʦʩʥʦʚʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ, ʧʘ-

ʨʘʤʝʪʨʦʚ. 2. ɻʨʘʬʠʯʝʩʢʘʷ ʟʘʚʠʩʠʤʦʩʪʴ ʠʣʠ ʧʘʨʘʤʝʪʨ, ʧʨʠʩʫʱʠʝ ʘʛʨʝʛʘʪʫ, ʤʝʭʘʥʠʟʤʫ. 

ʊʦʧʣʠʚʥʘʷ ʍɸʈɸʂʊɽʈʀʉʊʀʂɸ ð ɿʘʚʠʩʠʤʦʩʪʴ ʧʫʪʝʚʦʛʦ ʨʘʩʭʦʜʘ ʪʦʧʣʠʚʘ 

ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʩʨʝʜʩʪʚʘ ʦʪ ʩʢʦʨʦʩʪʠ ʜʚʠʞʝʥʠʷ. 

ʊʝʭʥʠʯʝʩʢʘʷ ʍɸʈɸʂʊɽʈʀʉʊʀʂɸ ð ɼʦʢʫʤʝʥʪ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʡ ʠʟʜʝʣʠʝ ʧʦ 

ʦʩʥʦʚʥʳʤ ʧʘʨʘʤʝʪʨʘʤ, ʦʩʦʙʝʥʥʦʩʪʷʤ, ʥʘʟʥʘʯʝʥʠʶ. 

ʍʈʆʅʆʄɽʊʈɸɾ ð ʄʝʪʦʜ ʠʟʫʯʝʥʠʷ ʟʘʪʨʘʪ ʨʘʙʦʯʝʛʦ ʚʨʝʤʝʥʠ ʥʘ ʚʳʧʦʣʥʝʥʠʝ 

ʧʦʚʪʦʨʷʶʱʠʭʩʷ ʪʨʫʜʦʚʳʭ ʦʧʝʨʘʮʠʡ, ʟʘʢʣʶʯʘʶʱʠʡʩʷ ʚ ʟʘʤʝʨʝ ʠʭ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦ-

ʩʪʠ ʠ ʘʥʘʣʠʟʝ ʫʩʣʦʚʠʡ ʠʭ ʚʳʧʦʣʥʝʥʠʷ; ʤʝʪʦʜʦʤ ʭʨʦʥʦʤʝʪʨʘʞʘ ʧʨʦʚʦʜʠʪʩʷ ʪʘʢʞʝ 

ʬʦʪʦʛʨʘʬʠʷ ʨʘʙʦʯʝʛʦ ʜʥʷ (ʩʤʝʥʳ), ʢʦʛʜʘ ʨʝʛʠʩʪʨʠʨʫʶʪʩʷ ʟʘʪʨʘʪʳ ʚʨʝʤʝʥʠ ʥʘ ʚʩʝ ʙʝʟ 

ʠʩʢʣʶʯʝʥʠʷ ʦʧʝʨʘʮʠʠ ʠ ʜʝʡʩʪʚʠʷ (ʚ ʪ. ʯ. ʦʪʜʳʭ) ʧʝʨʩʦʥʘʣʘ. 

ʏʀʉʃʆ  ð  ʂʦʣʠʯʝʩʪʚʝʥʥʦʝ ʟʥʘʯʝʥʠʝ ʢʘʢʦʛʦ-ʣʠʙʦ ʧʘʨʘʤʝʪʨʘ. 

ʇʝʨʝʜʘʪʦʯʥʦʝ ʏʀʉʃʆ ʧʝʨʝʜʘʯʠ ð ʇʨʦʠʟʚʝʜʝʥʠʝ ʧʝʨʝʜʘʪʦʯʥʳʭ ʯʠʩʝʣ ʚʩʝʭ 

ʤʝʭʘʥʠʟʤʦʚ, ʢʦʪʦʨʳʝ ʫʯʘʩʪʚʫʶʪ ʚ ʧʨʝʦʙʨʘʟʦʚʘʥʠʠ ʢʨʫʪʷʱʝʛʦ ʤʦʤʝʥʪʘ ʤʝʞʜʫ ʚʝʜʫ-

ʱʠʤ ʠ ʚʝʜʦʤʳʤ ʚʘʣʘʤʠ ʥʘ ʜʘʥʥʦʡ ʧʝʨʝʜʘʯʝ. 

ʐʀʅɸ ð ʋʧʨʫʛʘʷ ʦʙʦʣʦʯʢʘ, ʢʦʪʦʨʘʷ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʥʘ ʦʙʦʜ ʢʦʣʝʩʘ ʠ ʚʟʘʠ-

ʤʦʜʝʡʩʪʚʫʝʪ ʩ ʜʦʨʦʛʦʡ, ʯʘʩʪʠʯʥʦ ʩʤʷʛʯʘʷ ʫʜʘʨʳ ʠ ʧʦʛʣʦʱʘʷ ʪʦʣʯʢʠ ʦʪ ʜʦʨʦʞʥʳʭ 

ʥʝʨʦʚʥʦʩʪʝʡ. 

ʕʂʆʅʆʄʀʏʅʆʉʊʔ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʩʨʝʜʩʪʚʘ ð ʆʙʦʙʱʝʥʥʳʡ ʢʨʠʪʝʨʠʡ ʵʬ-

ʬʝʢʪʠʚʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʩʨʝʜʩʪʚʘ, ʦʧʨʝʜʝʣʷʝʤʳʡ ʦʙʱʝʡ ʩʫʤʤʦʡ 

ʟʘʪʨʘʪ ʚ ʢʦʧ. ʠʣʠ ʚ ʢɺʪ ʵʥʝʨʛʠʠ ʥʘ ʪʦʥʥʦ-ʢʠʣʦʤʝʪʨ. 
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ʊʦʧʣʠʚʥʘʷ ʕʂʆʅʆʄʀʏʅʆʉʊʔ ð ʕʢʩʧʣʫʘʪʘʮʠʦʥʥʦʝ ʩʚʦʡʩʪʚʦ ʪʨʘʥʩʧʦʨʪ-

ʥʦʛʦ ʩʨʝʜʩʪʚʘ, ʦʧʨʝʜʝʣʷʶʱʝʝ ʝʛʦ ʩʧʦʩʦʙʥʦʩʪʴ ʨʘʩʭʦʜʦʚʘʪʴ ʤʘʣʦʝ ʢʦʣʠʯʝʩʪʚʦ ʪʦʧʣʠ-

ʚʘ ʧʨʠ ʟʘʜʘʥʥʳʭ ʩʦʧʨʦʪʠʚʣʝʥʠʷʭ ʜʚʠʞʝʥʠʶ. 

ʕʂʉʇɽʈʀʄɽʅʊ  ð ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʫʪʝʤ ʘʥʘʣʠʟʘ ʨʝʟʫʣʴʪʘʪʘ ʮʝʣʝʥʘʧʨʘʚʣʝʥ-

ʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʦʙʲʝʢʪ ʠʩʩʣʝʜʦʚʘʥʠʷ. 

ʕʂʉʇʃʋɸʊɸʎʀʗ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ ð ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʪʨʘʥʩʧʦʨʪʥʳʭ 

ʩʨʝʜʩʪʚ ʩ ʮʝʣʴʶ ʩʦʚʝʨʰʝʥʠʷ ʧʦʣʝʟʥʦʡ ʨʘʙʦʪʳ ʧʦ ʧʝʨʝʚʦʟʢʝ ʧʘʩʩʘʞʠʨʦʚ ʠʣʠ ʛʨʫʟʘ. 

ʕʂʉʇʃʋɸʊɸʎʀʆʅʅʓɽ ʈɽɾʀʄʓ ð ɸʣʛʦʨʠʪʤ ʨʘʙʦʪʳ ʘʚʪʦʤʦʙʠʣʷ ʚ ʧʨʦ-

ʮʝʩʩʝ ʝʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ (ʩʦʚʦʢʫʧʥʦʩʪʴ ʧʨʝʜʧʠʩʘʥʠʡ, ʫʩʣʦʚʠʡ, ʥʦʨʤ, ʦʧʨʝʜʝʣʷʶʱʠʭ 

ʭʘʨʘʢʪʝʨ ʨʘʙʦʪʳ ʘʚʪʦʤʦʙʠʣʷ ʚ ʧʨʦʮʝʩʩʝ ʵʢʩʧʣʫʘʪʘʮʠʠ). 

ʕʂʉʇʃʋɸʊɸʎʀʆʅʅʓɽ ʉɺʆʁʉʊɺɸ ɸɺʊʆʄʆɹʀʃɽʁ ð ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʘʚʪʦʤʦʙʠʣʝʡ: ʵʥʝʨʛʝʪʠʯʝʩʢʠʝ, ʪʝʭʥʠʯʝʩʢʠʝ, ʪʝʭʥʠʢʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʝ, ʵʨʛʦʥʦʤʠʯʝ-

ʩʢʠʝ, ʦʧʨʝʜʝʣʷʶʱʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʚʳʧʦʣʥʝʥʠʷ ʪʨʝʙʦʚʘʥʠʡ ʧʦ ʠʭ ʦʧʪʠʤʘʣʴʥʦʤʫ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʶ. 

ʕʅɽʈɻɽʊʀʏɽʉʂʀʁ ʂʇɼ ð ʆʪʥʦʰʝʥʠʝ ʧʦʣʝʟʥʦ ʠʩʧʦʣʴʟʫʝʤʦʡ ʤʦʱʥʦʩʪʠ 

(ʵʥʝʨʛʦʟʘʪʨʘʪ) ʢ ʟʘʪʨʘʯʠʚʘʝʤʦʡ (ʧʦ ʪʝʧʣʦʪʚʦʨʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʨʘʩʭʦʜʫʝʤʦʛʦ ʪʦʧʣʠʚʘ). 

ʕʅɽʈɻʀʗ  ð  ɽʜʠʥʘʷ ʤʝʨʘ ʨʘʟʣʠʯʥʳʭ ʬʦʨʤ ʜʚʠʞʝʥʠʷ ʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʚʩʝʭ 

ʚʠʜʦʚ ʤʘʪʝʨʠʠ; ʠʤʝʝʪ ʨʘʟʤʝʨʥʦʩʪʴ ʨʘʙʦʪʳ. 

ʕʌʌɽʂʊʀɺʅʆʉʊʔ ð ʄʝʨʘ ʧʦʣʥʦʪʳ ʨʝʘʣʠʟʘʮʠʠ ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʦʛʦ ʜʝʡʩʪʚʠ̫. 
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ɺɺɽɼɽʅʀɽ 

 

ʆʜʥʠʤ ʠʟ ʛʣʘʚʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʪʨʘʥʩʧʦʨʪʘ ʷʚʣʷ-

ʝʪʩʷ ʩʥʠʞʝʥʠʝ ʵʥʝʨʛʦʝʤʢʦʩʪʠ ʪʨʘʥʩʧʦʨʪʥʦʡ ʨʘʙʦʪʳ ʠ ʨʘʩʭʦʜʘ ʪʦʧʣʠʚʘ ʥʘ ʝʜʠʥʠʮʫ 

ʪʨʘʥʩʧʦʨʪʥʦʡ ʨʘʙʦʪʳ [1] ʩ ʫʯʝʪʦʤ ʪʦʛʦ, ʯʪʦ ʩʨʝʜʥʝʛʦʜʦʚʦʝ ʧʦʪʨʝʙʣʝʥʠʝ ʪʦʧʣʠʚʘ ʥʘ 

ʘʚʪʦʤʦʙʠʣʴʥʦʤ ʪʨʘʥʩʧʦʨʪʝ ʩʦʩʪʘʚʠʣʦ ʚ 2005-2010 ʛ.ʛ. ʦʢʦʣʦ 79 ʤʣʥ. ʪ ʫʩʣʦʚʥʦʛʦ 

ʪʦʧʣʠʚʘ ʠ ʠʟ ʛʦʜʘ ʚ ʛʦʜ ʫʚʝʣʠʯʠʚʘʝʪʩʷ. 

ʉʪʨʘʪʝʛʠʷ ʨʘʟʚʠʪʠʷ ʘʚʪʦʤʦʙʠʣʴʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʈʦʩʩʠʠ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ 

ʜʦʩʪʠʞʝʥʠʝ ʜʣʷ ʚʥʦʚʴ ʩʦʟʜʘʚʘʝʤʦʡ ʘʚʪʦʤʦʙʠʣʴʥʦʡ ʪʝʭʥʠʢʠ ʨʦʩʩʠʡʩʢʦʛʦ ʧʨʦʠʟʚʦʜ-

ʩʪʚʘ ʤʠʨʦʚʦʛʦ ʪʝʭʥʠʯʝʩʢʦʛʦ ʫʨʦʚʥʷ, ʚ ʪʦʤ ʯʠʩʣʝ ʧʦ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʥʘʜʝʞʥʦʩʪʠ, ʪʦʧ-

ʣʠʚʥʦʡ ʵʢʦʥʦʤʠʯʥʦʩʪʠ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ [2]. 

ʇʨʠ ʚʳʙʦʨʝ ʠ ʦʙʦʩʥʦʚʘʥʠʠ ʨʘʮʠʦʥʘʣʴʥʳʭ ʥʘʛʨʫʟʦʯʥʳʭ ʠ ʩʢʦʨʦʩʪʥʳʭ ʨʝʞʠʤʦʚ 

ʨʘʙʦʪʳ ʘʚʪʦʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʭ ʧʦʚʳʰʝʥʠʶ ʪʦʧʣʠʚʥʦ-

ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ, ʘ ʪʘʢʞʝ ʧʨʠ ʦʧʝʨʘʪʠʚʥʦʤ ʥʦʨʤʠʨʦʚʘʥʠʷ ʨʘʩʭʦʜʘ ʪʦʧ-

ʣʠʚʘ ʜʣʷ ʘʚʪʦʪʨʘʥʩʧʦʨʪʥʳʭ ʨʘʙʦʪ, ʦʧʨʝʜʝʣʝʥʠʷ ʩʨʘʚʥʠʪʝʣʴʥʳʭ ʫʜʝʣʴʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ ʠ ʜʣʷ ʜʨʫʛʠʭ 

ʧʦʪʨʝʙʥʦʩʪʝʡ ʥʝʦʙʭʦʜʠʤʦ ʤʝʪʦʜʠʯʝʩʢʠ ʧʨʘʚʠʣʴʥʦ ʨʘʩʩʯʠʪʳʚʘʪʴ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʡ 

ʨʘʩʭʦʜ ʪʦʧʣʠʚʘ.  
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1 ɸʅɸʃʀʊʀʏɽʉʂʀʁ ʆɹɿʆʈ 

 

1.1 ʆʙʟʦʨ ʤʝʪʦʜʦʚ ʨʘʩʯʝʪʘ ɻ ʢʩʧʣʫʘʪʘʮʠʦʥʥʦʛʦ ʨʘʩʭʦʜʘ ʪʦʧʣʠʚʘ ʘʚʪʦʤʦʙʠʣʝʡ 

 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʠʟʚʝʩʪʥʳ ʨʘʟʣʠʯʥʳʝ ʤʝʪʦʜʳ ʦʧʨʝʜʝʣʝʥʠʷ ʨʘʩʭʦʜʘ ʪʦʧʣʠʚʘ 

ʜʣʷ ʘʚʪʦʤʦʙʠʣʝʡ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ ʝʩʪʴ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ, ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʠ ʘʥʘʣʠ-

ʪʠʯʝʩʢʠʝ. ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʚʢʣʶʯʘʶʪ ʜʣʠʪʝʣʴʥʳʝ ʠ 

ʜʦʨʦʛʦʩʪʦʷʱʠʝ ʵʢʩʧʝʨʠʤʝʥʪʳ, ʘ ʪʘʢʞʝ ʩʙʦʨ ʠ ʘʥʘʣʠʟ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ. ɺ ʨʝ-

ʟʫʣʴʪʘʪʝ ʧʦʣʫʯʘʶʪʩʷ ʣʠʙʦ ʵʤʧʠʨʠʯʝʩʢʠʝ ʢʦʵʬʬʠʮʠʝʥʪʳ, ʣʠʙʦ ʘʧʧʨʦʢʩʠʤʠʨʫʶɦ ʠʝ 

ʟʘʚʠʩʠʤʦʩʪʠ ʜʣʷ ʥʦʨʤʠʨʦʚʘʥʠʷ ʠ ʢʦʨʨʝʢʪʠʨʦʚʘʥʠʷ ʨʘʩʭʦʜʘ ʪʦʧʣʠʚʘ. ɸʥʘʣʠʪʠʯʝʩʢʠʝ 

ʤʝʪʦʜʳ ʧʦʟʚʦʣʷʶʪ ʦʧʨʝʜʝʣʷʪʴ ʨʘʩʭʦʜ ʪʦʧʣʠʚʘ ʚ ʫʩʣʦʚʠʷʭ ʦʛʨʘʥʠʯʝʥʥʦʩʪʠ ʧʦ ʚʨʝʤʝ-

ʥʠ, ʬʠʥʘʥʩʠʨʦʚʘʥʠʶ ʵʢʩʧʝʨʠʤʝʥʪʦʚ, ʠʩʭʦʜʥʳʤ ʜʘʥʥʳʤ ʦ ʤʘʨʰʨʫʪʝ, ʧʦʵʪʦʤʫ ʦʥʠ 

ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʳ ʚ ʫʩʣʦʚʠʷʭ ʨʘʙʦʪʳ ʘʚʪʦʪʨʘʥʩʧʦʨʪʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ [3].  

ɺʳʧʦʣʥʝʥʦ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʥʘʫʯʥʳʭ ʨʘʙʦʪ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ ʪʷʛʦʚʦ-

ʩʢʦʨʦʩʪʥʳʭ ʠ ʪʦʧʣʠʚʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʘʚʪʦʤʦʙʠʣʝʡ. ʈʘʟʨʘʙʦʪʘʥʦ 

ʥʝʩʢʦʣʴʢʦ ʤʝʪʦʜʠʢ ʦʧʨʝʜʝʣʝʥʠʷ ʠ ʢʦʨʨʝʢʪʠʨʦʚʘʥʠʷ ʨʘʩʭʦʜʘ ʪʦʧʣʠʚʘ ʜʣʷ ʘʚʪʦʤʦʙʠ-

ʣʝʡ, ʦʜʥʘʢʦ, ʢʘʢ ʧʨʘʚʠʣʦ, ʦʥʠ ʫʯʠʪʳʚʘʶʪ ʦʪʜʝʣʴʥʳʝ ʥʝʜʦʩʪʘʪʢʠ ʩʫʱʝʩʪʚʫʶʱʝʡ ʤʝ-

ʪʦʜʠʢʠ, ʨʝʢʦʤʝʥʜʫʝʤʦʡ ʚ ʥʦʨʤʘʭ [4]. ɺ ʜʨʫʛʠʭ ʤʝʪʦʜʠʢʘʭ ʧʨʝʜʣʘʛʘʝʪʩʷ ʠʩʧʦʣʴʟʦ-

ʚʘʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʢʦʵʬʬʠʮʠʝʥʪʳ ʠʣʠ ʧʦʢʘʟʘʪʝʣʠ ʦʮʝʥʢʠ ʨʘʙʦʪʳ ʘʚʪʦʤʦʙʠʣʝʡ ʧʦ 

ʪʦʧʣʠʚʥʦʡ ʵʢʦʥʦʤʠʯʥʦʩʪʠ. ɺʤʝʩʪʝ ʩ ʪʝʤ ʤʝʪʦʜʠʢʘ ʦʧʨʝʜʝʣʝʥʠʷ ʠ ʥʦʨʤʠʨʦʚʘʥʠʷ 

ʨʘʩʭʦʜʘ ʪʦʧʣʠʚʘ ʜʦʣʞʥʘ ʙʳʪʴ ʮʝʣʦʩʪʥʦʡ, ʥʘʠʙʦʣʝʝ ʧʦʣʥʦ ʫʯʠʪʳʚʘʶʱʝʡ ʩʧʝʮʠʬʠʢʫ 

ʨʘʙʦʪʳ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ ʘʚʪʦʪʨʘʥʩʧʦʨʪʘ ʩ ʥʘʫʯʥʦʡ ʠ ʧʨʘʢʪʠʯʝʩʢʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ. 

ʉʫʱʝʩʪʚʫʶʪ ʩʣʝʜʫʶʱʠʝ ʤʝʪʦʜʠʢʠ ʦʧʨʝʜʝʣʝʥʠʷ ʨʘʩʭʦʜʘ ʪʦʧʣʠʚʘ ʘʚʪʦʤʦʙʠʣʝʡ: 

ð ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ (ʜʣʠʪʝʣʴʥʳʝ ʠʩʧʳʪʘʥʠʡ ʩ ʮʝʣʴʶ ʟʘʤʝʨʦʚ ʨʘʩʭʦʜʘ ʪʦʧ-

ʣʠʚʘ ʜʣʷ ʢʦʥʢʨʝʪʥʳʭ ʘʚʪʦʤʦʙʠʣʝʡ ʚ ʦʧʨʝʜʝʣʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʵʢʩʧʣʫʘʪʘʮʠʠ, ʚ ʨʝ-

ʟʫʣʴʪʘʪʝ ʢʦʪʦʨʳʭ ʧʦʣʫʯʘʶʪ ʵʤʧʠʨʠʯʝʩʢʠʝ ʢʦʵʬʬʠʮʠʝʥʪʳ ʠʣʠ ʘʧʧʨʦʢʩʠʤʠʨʫʶʱʠʝ 

ʟʘʚʠʩʠʤʦʩʪʠ); 

ð ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ (ʩʙʦʨ ʠ ʦʙʨʘʙʦʪʢʘ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʚ ʢʦʥʢʨʝʪʥʳʭ ʘʚ-

ʪʦʪʨʘʥʩʧʦʨʪʥʳʭ ʧʨʝʜʧʨʠʷʪʠʷʭ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʫʩʣʦʚʠʡ ʵʢʩʧʣʫʘʪʘʮʠʠ, ʨʝʟʫʣʴʪʘʪʦʤ 

ʢʦʪʦʨʳʭ ʪʘʢʞʝ ʷʚʣʷʝʪʩʷ ʧʦʣʫʯʝʥʠʝ ʵʤʧʠʨʠʯʝʩʢʠʭ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʠʣʠ ʘʧʧʨʦʢ-
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ʩʠʤʠʨʫʶʱʠʭ ʟʘʚʠʩʠʤʦʩʪʝʡ); 

ð ʘʥʘʣʠʪʠʯʝʩʢʠʝ (ʨʘʩʯʝʪ ʠʣʠ ʢʦʨʨʝʢʪʠʨʦʚʘʥʠʝ ʥʦʨʤ ʨʘʩʭʦʜʘ ʪʦʧʣʠʚʘ ʧʦ ʠʟ-

ʚʝʩʪʥʳʤ ʠʩʭʦʜʥʳʤ ʜʘʥʥʳʤ ʘʚʪʦʤʦʙʠʣʷ ʠ ʤʘʨʰʨʫʪʘ ʜʚʠʞʝʥʠʷ). 

ʅʘʠʙʦʣʴʰʝʝ ʧʨʝʜʧʦʯʪʝʥʠʝ ʦʪʜʘʝʪʩʷ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʤ ʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠʤ ʤʝ-

ʪʦʜʘʤ ʦʧʨʝʜʝʣʝʥʠʷ ʥʦʨʤ ʨʘʩʭʦʜʘ ʪʦʧʣʠʚʘ. ʆʜʥʘʢʦ ʠʤʝʥʥʦ ʘʥʘʣʠʪʠʯʝʩʢʠʝ ʤʝʪʦʜʳ 

ʚʩʣʝʜʩʪʚʠʝ ʠʭ ʝʩʪʝʩʪʚʝʥʥʳʭ ʧʨʝʠʤʫʱʝʩʪʚ ð ʦʪʩʫʪʩʪʚʠʷ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʜʣʠʪʝʣʥɹʳʭ 

ʠ ʟʘʪʨʘʪʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ, ʤʠʥʠʤʫʤʘ ʚʨʝʤʝʥʠ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʨʝʟʫʣʴʪʘʪʘ, ʙʦʣʝʝ 

ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʳ ʜʣʷ ʧʨʘʢʪʠʯʝʩʢʠʭ ʮʝʣʝʡ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʦʧʨʝʜʝʣʷʝʪʩʷ ʥʝ ʢʦʥʢʨʝʪʥʦʝ ʟʥʘʯʝʥʠʝ ʨʘʩʭʦʜʘ ʪʦʧʣʠʚʘ, ʢʘʢ ʧʨʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʥʦʨʤ [4], ʘ ʜʠʘʧʘʟʦʥ ʟʥʘʯʝʥʠʡ ʨʘʩʭʦʜʘ ʜʣʷ ʢʦʥʢʨʝʪʥʳʭ ʨʝʞʠʤʦʚ 

ʜʚʠʞʝʥʠʷ ʘʚʪʦʤʦʙʠʣʝʡ ʥʘ ʤʘʨʰʨʫʪʝ, ʨʝʘʣʠʟʫʝʤʳʭ ʚʦʜʠʪʝʣʷʤʠ. ʇʨʠ ʵʪʦʤ ʟʘʢʦʥʦ-

ʜʘʪʝʣʴʥʦ ʤʦʞʥʦ ʥʦʨʤʠʨʦʚʘʪʴ ʤʠʥʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʨʘʩʭʦʜʘ ʚ ʟʘʜʘʥʥʦʤ ʜʠʘʧʘʟʦʥʝ, 

ʧʦʩʢʦʣʴʢʫ ʧʦ ʨʘʩʯʝʪʘʤ ʦʥʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʜʚʠʞʝʥʠʶ ʩ ʩʦʙʣʶʜʝʥʠʝʤ ʧʨʘʚʠʣ ʙʝʟ-

ʦʧʘʩʥʦʩʪʠ ʜʦʨʦʞʥʦʛʦ ʜʚʠʞʝʥʠʷ, ʘ ʪʘʢʞʝ ʷʚʣʷʝʪʩʷ ʵʢʦʥʦʤʠʯʥʳʤ ʜʣʷ ʘʚʪʦʤʦʙʠʣʝʡ ʩ 

ʪʦʯʢʠ ʟʨʝʥʠʷ ʠʭ ʪʝʭʥʠʯʝʩʢʦʡ ʵʢʩʧʣʫʘʪʘʮʠʠ.  

ʇʦʜ ʫʨʘʚʥʝʥʠʝʤ ʨʘʩʭʦʜʘ ʪʦʧʣʠʚʘ ʧʨʠʥʷʪʦ ʧʦʥʠʤʘʪʴ ʘʥʘʣʠʪʠʯʝʩʢʫʶ ʟʘʚʠʩʠ-

ʤʦʩʪʴ ʧʦʢʘʟʘʪʝʣʷ ʧʦʪʨʝʙʣʝʥʠʷ ʪʦʧʣʠʚʘ ʥʘ ʝʜʠʥʠʮʫ ʧʨʦʙeʛa (ʚ ʣ/100 ʢʤ, ʢʛ/100 ʢʤ, 

ʛ/ʤ ʠ ʪ.ʧ.) ʠʣʠ ʚ ʝʜʠʥʠʮʫ ʚʨʝʤʝʥʠ (ʣ/ʯ, ʢʛ/ʯ, ʛ/ʩ) ʦʪ ʧʦʢʘʟʘʪʝʣʝʡ ʨʝʞʠʤʘ ʠ ʫʩʣʦʚʠʡ 

ʜʚʠʞʝʥʠʷ ʘʚʪʦʤʦʙʠʣʷ, ʘ ʪʘʢʞʝ ʧʘʨʘʤʝʪʨʦʚ ʝʛʦ ʢʦʥʩʪʨʫʢʮʠʠ.  

ʇʦʪʨʝʙʥʦʩʪʴ ʚ ʪʘʢʦʤ ʫʨʘʚʥʝʥʠʠ ʦʙʫʩʣʦʚʣʝʥʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʚʳʧʦʣʥʝʥʠʷ 

ʨʘʩʯʝʪʦʚ ʨʘʩʭʦʜʘ ʪʦʧʣʠʚʘ ʠ ʘʥʘʣʠʟʘ ʚʣʠʷʥʠʷ ʨʘʟʣʠʯʥʳʭ ʬʘʢʪʦʨʦʚ ʥʘ ʪʦʧʣʠʚʥʫʶ 

ʵʢʦʥʦʤʠʯʥʦʩʪʴ ʘʚʪʦʤʦʙʠʣʷ. 

ɼʣʷ ʨʘʩʯʝʪʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʧʫʪʝʚʦʛʦ ʨʘʩʭʦʜʘ ʪʦʧʣʠʚʘ ʥʫʞʥʦ ʠʤʝʪʴ ʭʘʨʘʢʪʝ-

ʨʠʩʪʠʢʠ ʨʘʩʭʦʜʘ ʪʦʧʣʠʚʘ ʜʚʠʛʘʪʝʣʝʤ. ɺ ʢʘʯʝʩʪʚʝ ʦʮʝʥʦʯʥʦʛʦ ʧʘʨʘʤʝʪʨʘ ʪʦʧʣʠʚʥʦʡ 

ʵʢʦʥʦʤʠʯʥʦʩʪʠ ʜʚʠʛʘʪʝʣʷ ʦʙʳʯʥʦ ʧʨʠʥʠʤʘʶʪ ʫʜʝʣʴʥʳʡ ʵʬʬʝʢʪʠʚʥʳʡ ʨʘʩʭʦʜ ʪʦʧ-

ʣʠʚʘ gʝ, ʛ/(ʢɺʪĀʯ), ʢʦʪʦʨʳʡ ʷʚʣʷʝʪʩʷ ʬʫʥʢʮʠʝʡ ʫʛʣʦʚʦʡ ʩʢʦʨʦʩʪʠ ɤʝ (ʯʘʩʪʦʪʳ ʚʨʘʱʝ-

ʥʠʷ) ʂɺ ʜʚʠʛʘʪʝʣʷ ʠ ʩʪʝʧʝʥʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ɑɏɚ ʤʦɦʥʦʩʪʠ ŮN. 

ʉʪʝʧʝʥʴʶ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʦʱʥʦʩʪʠ ʜʚʠʛʘʪʝʣʷ ŮN ʥʘʟʳʚʘʶʪ ʦʪʥʦʰʝʥʠʝ ʤʦʱ-

ʥʦʩʪʠ ʜʚʠʛʘʪʝʣʷ ʧʨʠ ʯʘʩʪʠʯʥʦʡ ʧʦʜʘʯʝ ʪʦʧʣʠʚʘ ʠ ʟʘʜʘʥʥʦʡ ʫʛʣʦʚʦʡ ʩʢʦʨʦʩʪʠ (ʯʘʩʪʦ-

ʪʝ ʚʨʘʱʝʥʠʷ) ʂɺ ʢ ʤʦʱʥʦʩʪʠ ʜʚʠʛʘʪʝʣʷ ʧʨʠ ʪʦʡ ʞʝ ʫʛʣʦʚʦʡ ʩʢʦʨʦʩʪʠ (ʯʘʩʪʦʪʝ ʚʨʘ-
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ʱʝʥʠʷ), ʥʦ ʧʦʣʥʦʡ ʧʦʜʘʯʝ ʪʦʧʣʠʚʘ. ʅʘʧʨʠʤʝʨ, ʫ ʙʝʥʟʠʥʦʚʦʛʦ ʜʚʠʛʘʪʝʣʷ ʩʪʝʧʝʥʴ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʷ ŮN ʦʧʨʝʜʝʣʷʝʪʩʷ ʦʪʥʦʰʝʥʠʝʤ ʤʦʱʥʦʩʪʠ ʧʨʠ ʯʘʩʪʠʯʥʦʤ ʦʪʢʨʳʪʠʠ ʜʨʦʩ-

ʩʝʣʴʥʦʡ ʟʘʩʣʦʥʢʠ ʢ ʤʦʱʥʦʩʪʠ ʧʨʠ ʧʦʣʥʦʤ ʝʝ ʦʪʢʨʪrʠʠ. 

ɽʩʣʠ ʟʘʜʘʥʳ ʫʩʣʦʚʠʷ ʜʚʠʞʝʥʠʷ ʘʚʪʦʤʦʙʠʣʷ (Va, ɣ, jʘ) ʠ ʝʛʦ ʢʦʥʩʪʨʫʢʪʠʚʥʳʝ 

ʧʘʨʘʤʝʪʨʳ, ʩʪʝʧʝʥʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʦʱʥʦʩʪʠ ʜʚʠʛʘʪʝʣʷ ʤʦʞʝʪ ʙʳʪʴ ʦʧʨʝʜʝʣʝʥʘ ʧʦ 

ʬʦʨʤʫʣʝ 
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ʛʜʝ Nɣ ð ʤʦʱʥʦʩʪʴ ʥʘ ʧʨʝʦʜʦʣʝʥʠʝ ʜʦʨʦʞʥʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʢʘʯʝʥʠʶ ʰʠʥ;  

Nw ð ʤʦʱʥʦʩʪʴ ʥʘ ʧʨʝʦʜʦʣʝʥʠʝ ʘʵʨʦʜʠʥʘʤʠʯʝʩʢʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ;  

Nj ð ʤʦʱʥʦʩʪʴ ʥʘ ʧʨʝʦʜʦʣʝʥʠʝ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʩʠʣ ʠʥʝʨʮʠʠ;  

Nʝ ʚʥ ð ʤʦʱʥʦʩʪʴ ʜʚʠʛʘʪʝʣʷ ʧʦ ʚʥʝʰʥʝʡ ʩʢʦʨʦʩʪʥʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʝ ʧʨʠ ʧʦʣʥʦʡ 

ʧʦʜʘʯʝ ʪʦʧʣʠʚʘ ʠ ʫʛʣʦʚʦʡ ʩʢʦʨʦʩʪʠ ɤʝ (ʯʘʩʪʦʪʝ ʚʨʘʱʝʥʠʷ nɑ ʂɺ), ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ 

ʟʘʜʘʥʥʦʡ ʩʢʦʨʦʩʪʠ ʜʚʠʞʝʥʠʷ ʘʚʪʦʤʦʙʠʣʷ ʥʘ ʚʳʙʨʘʥʥʦʡ ʧʝʨʝʜʘʯʝ ʚ ʢʦʨʦʙʢʝ ʧʝʨʝʜʘʯ. 

ɿʥʘʷ ʫʜʝʣʴʥʳʡ ʨʘʩʭʦʜ ʪʦʧʣʠʚʘ ge, ʛ/(ʢɺʪĀʯ), ʠ ʤʦʱʥʦʩʪʴ Nʝ, ʢɺʪ, ʥʝʦʙʭʦʜʠʤʫʶ 

ʜʣʷ ʜʚʠʞʝʥʠʷ ʘʚʪʦʤʦʙʠʣʷ, ʤʦʞʥʦ ʥʘʡʪʠ ʯʘʩʦʚʦʡ ʨʘʩʭʦʜ ʪʦʧʣʠʚʘ Gʪ, ʢʛ/ʯ, ʧʦ ʬʦʨʤʫʣʝ 
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ʇʫʪʝʚʦʡ ʨʘʩʭʦʜ ʪʦʧʣʠʚʘ Qs, ʣ/100 ʢʤ, ʩʚʷʟʘʥ ʩ ʯʘʩʦʚʳʤ ʨʘʩʭʦʜʦʤ Gʪ, ʢʛ/ʯ, ʟʘ-
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ʛʜʝ Va  ð ʩʢʦʨʦʩʪʴ ʜʚʠʞʝʥʠʷ ʘʚʪʦʤʦʙʠʣʷ, ʢʤ/ʯ;  

ɟʪ ð ʧʣʦʪʥʦʩʪʴ ʪʦʧʣʠʚʘ, ʜʣʷ ʙʝʥʟʠʥʘ ʧʨʠʥʠʤʘʶʪ ɟʪ = 725-740 ʛ/ʩʤ
3
. 

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʧʫʪʝʚʦʛʦ ʨʘʩʭʦʜʘ ʪʦʧʣʠʚʘ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʘ ʨʘʩʯʝʪ-

ʥʘʷ ʬʦʨʤʫʣʘ  
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ɺ ʩʣʫʯʘʝ ʦʪʩʫʪʩʪʚʠʷ ʛʨʘʬʠʢʦʚ ʟʘʚʠʩʠʤʦʩʪʠ ʫʜʝʣʴʥʦʛʦ ʨʘʩʭʦʜʘ ʪʦʧʣʠʚʘ ʦʪ ʩʪʝ-

ʧʝʥʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʦʱʥʦʩʪʠ ʜʚʠʛʘʪʝʣʷ ʠ ʫʛʣʦʚʦʡ ʩʢʦʨʦʩʪʠ ʂɺ ʜʚʠʛʘʪʝʣʷ ɤʝ (ʯʘ-
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ʩʪʦʪʳ ʚʨʘʱʝʥʠʷ nɑ) ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʨʠʙʣʠʞʝʥʥʳʡ ʩʧʦʩʦʙ ʦʧʨʝʜʝʣʝʥʠʷ gʝ ʧʦ 

ʬʦʨʤʫʣʝ, ʧʨʝʜʣʦʞʝʥʥʦʡ ʀ. ʉ. ʐʣʠʧʧʝ [5] 

ɤNe KKgg   è= ,                                               (1.5) 

ʛʜʝ gN  ð ʫʜʝʣʴʥʳʡ ʵʬʬʝʢʪʠʚʥʳʡ ʨʘʩʭʦʜ ʪʦʧʣʠʚʘ ʧʨʠ ʤʘʢʩʠʤʘʣʴʥʦʡ (ʥʦʤʠʥʘʣʴʥʦʡ) 

ʤʦʱʥʦʩʪʠ ʜʚʠʛʘʪʝʣʷ Nmax;  

ȶɔ ð ʢʦʵʬʬʠʮʠʝʥʪ, ʫʯʠʪʳʚʘʶʱʠʡ ʟʘʚʠʩʠʤʦʩʪʴ ʫʜʝʣʴʥʦʛʦ ʨʘʩʭʦʜʘ ʪʦʧʣʠʚʘ ʦʪ 

ʩʪʝʧʝʥʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʦʱʥʦʩʪʠ ʜʚʠʛʘʪʝʣʷ;  

ȶȘ ð ʢʦʵʬʬʠʮʠʝʥʪ, ʫʯʠʪʳʚʘʶʱʠʡ ʟʘʚʠʩʠʤʦʩʪʴ ʫʜʝʣʴʥʦʛʦ ʨʘʩʭʦʜʘ ʪʦʧʣʠʚʘ ʦʪ 

ʫʛʣʦʚʦʡ ʩʢʦʨʦʩʪʠ (ʯʘʩʪʦʪʳ ʚʨʘʱʝʥʠʷ) ʂɺ ʜʚʠʛʘʪʝʣʷ. 

ʂʦʵʬʬʠʮʠʝʥʪʳ ȶȘ ʠ ȶɔ ʦʧʨʝʜʝʣʷʶʪʩʷ ʧʦ ʛʨʘʬʠʢʘʤ, ʧʦʣʫʯʝʥʥʳʤ ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʦʙʨʘʙʦʪʢʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʧʦ ʫʜʝʣʴʥʳʤ ʨʘʩʭʦʜʘʤ ʪʦʧʣʠʚʘ ʙʝʥʟʠʥʦʚʳʭ ʜʚʠ-

ʛʘʪʝʣʝʡ (ʨʠʩʫʥʦʢ 1.3) [6]. ʆʥʠ ʤʦʛʫʪ ʙʳʪʴ ʪʘʢʞʝ ʦʧʨʝʜʝʣʝʥʳ ʧʦ ʜʠʩʢʨʝʪʥʳʤ ʟʥʘʯʝ-

ʥʠʷʤ (ʪʘʙʣʠʮʘ 1.1) [7]. 

ʊʘʙʣʠʮʘ 1.1 ð ʂʦʵʬʬʠʮʠʝʥʪʳ, ʫʯʠʪʳʚʘʶʱʠʝ ʟʘʚʠʩʠʤʦʩʪʴ ʫʜʝʣʴʥʦʛʦ ʨʘʩʭʦʜʘ 

ʪʦʧʣʠʚʘ ʦʪ ʩʪʝʧʝʥʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʦʱʥʦʩʪʠ ʜʚʠʛʘʪʝʣʷ ʠ ʫʛʣʦʚʦʡ ʩʢʦʨʦʩʪʠ ʂɺ 

ʇʦʢʘʟʘʪʝʣʠ ʈʘʩʯʝʪʥʳʝ ʟʥʘʯʝʥʠʷ 

ɤʝ/ɤN 0,2     0,3     0,4     0,5     0,6      0,7      0,8     0,9      1,0 

ʂɤ 1,15 1,09    1,04    1,02    1,01     1,00     1,01    1,02      1,04 

ŮN 0,2      0,3     0,4     0,5     0,6      0,7     0,8     0,9      1,0 

ʂʠ (ʙʝʥʟʠʥʦʚʳʡ ʜʚʠʛʘʪʝʣʴ) 2,11     1,67   1,33   1,22    1,11    1,06     1,00    1,06      1,11 

 

ʇʦʨʷʜʦʢ ʦʧʨʝʜʝʣʝʥʠʷ ʧʫʪʝʚʦʛʦ ʨʘʩʭʦʜʘ ʪʦʧʣʠʚʘ ʧʦ ʤʝʪʦʜʫ ʀ. ʉ. ʐʣʠʧʧʝ ʩʣʝ-

ʜʫʁɦ ʠʡ. 

ɿʘʜʘʶʪʩʷ ʨʘʩʯʝʪʥʳʤ ʟʥʘʯʝʥʠʝʤ ʢʦʵʬʬʠʮʠʝʥʪʘ ʜʦʨʦʞʥʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʢʘ-

ʯʝʥʠʶ ʰʠʥ ɣ. 

ɼʣʷ ʟʘʜʘʥʥʦʡ ʩʢʦʨʦʩʪʠ ʜʚʠʞʝʥʠʷ ʘʚʪʦʤʦʙʠʣʷ ʧʨʠ ʧʨʠʥʷʪʦʤ ʟʥʘʯʝʥʠʠ ɣ ʦʧʨʝ-

ʜʝʣʷʶʪ Nɣ ʠ Nw, ʘ ʪʘʢʞʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʫʶ ʫʛʣʦʚʫʶ ʩʢʦʨʦʩʪʴ ʢʦʣʝʥʯʘʪʦʛʦ ʚʘʣʘ ʜʚʠ-

ʛʘʪʝʣʷ ʧʦ ʬʦʨʤʫʣʝ  

ê

òða   

r

iV
e=w .                                             (1.6)  

ɼʣʷ ʵʪʦʡ ʫʛʣʦʚʦʡ ʩʢʦʨʦʩʪʠ ʦʧʨʝʜʝʣʷʶʪ ʦʪʥʦʰʝʥʠʝ ɤʝ/ɤN ʠ ʧʦ ʛʨʘʬʠʢʫ (ʨʠʩʫ-
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ʥʦʢ 1.1) ʥʘʭʦʜʷʪ ȶȘ. 

ɿʥʘʷ ʟʥʘʯʝʥʠʝ ʫʛʣʦʚʦʡ ʩʢʦʨʦʩʪʠ (ʯʘʩʪʦʪʳ ʚʨʘʱʝʥʠʷ ʢʦʣʝʥʯʘʪʦʛʦ ʚʘʣʘ), ʧʦ 

ʚʥʝʰʥʝʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʝ ʜʚʠʛʘʪʝʣʷ ʥʘʭʦʜʷʪ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ ʟʥʘʯʝʥʠʝ ʝʛʦ ʵʬʬʝʢ-

ʪʠʚʥʦʡ ʤʦʱʥʦʩʪʠ. ʆʧʨʝʜʝʣʠʚ ʧʦ ʬʦʨʤʫʣʝ (1.1) ʩʪʝʧʝʥʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʦʥɦʦʩʪʠ, ʧʦ 

ʛʨʘʬʠʢʫ (ʨʠʩʫʥʦʢ 1.1) ʦʧʨʝʜʝʣʷʶʪ ʢʦʵʬʬʠʮʠʝʥʪ ȶɔ.  

ʇʨʠ ʨʘʩʯʝʪʝ ʩʪʝʧʝʥʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʦʱʥʦʩʪʠ ʜʚʠʛʘʪʝʣʷ ʧʦ ʬʦʨʤʫʣʝ (1.1) 

ʩʣʝʜʫʝʪ ʧʨʠʥʠʤʘʪʴ Nj = 0, ʧʦʩʢʦʣʴʢʫ ʧʫʪʝʚʦʡ ʨʘʩʭʦʜ ʪʦʧʣʠʚʘ ʦʧʨʝʜʝʣʷʶʪ ʜʣʷ ʫʩʪʘ-

ʥʦʚʠʚʰʝʛʦʩʷ ʨʘʚʥʦʤʝʨʥʦʛʦ ʜʚʠʞʝʥʠʷ. 

 

ʈʠʩʫʥʦʢ 1.1 ð ʂʦʵʬʬʠʮʠʝʥʪʳ ʂɤ ʠ ʂʠ 

ʇʫʪʝʚʦʡ ʨʘʩʭʦʜ ʪʦʧʣʠʚʘ ʜʣʷ ʟʘʜʘʥʥʦʡ ʩʢʦʨʦʩʪʠ Vʘ, ʠʟʤʝʨʷʝʤʦʡ ʚ ʢʤ/ʯ, ʦʧʨʝ-

ʜʝʣʷʶʪ ʧʦ ʬʦʨʤʫʣʝ 

( )
wf

Nɤ
s NN

V

gÊÊ
Q +=

òðòa

è

   36

  

hr
,                                    (1.7) 

ʠʣʠ, ʝʩʣʠ Vʘ ʠʟʤʝʨʷʝʪʩʷ ʚ ʤ/ʩ, 

( )
wf

Nɤ
s NN

V

gÊÊ
Q +=

òðòa

è

   10

  

hr
.                                    (1.8) 
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ʇʦʩʢʦʣʴʢʫ ʚ ʪʝʭʥʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ ʠ ʩʧʨʘʚʦʯʥʠʢʘʭ ʦʙʳʯʥʦ ʫʢʘʟʳʚʘʝʪʩʷ ʥʝ gN, 

ʘ ge min, ʪʦ ʧʦ ʠʤʝʶʱʝʤʫʩʷ ʟʥʘʯʝʥʠʶ ge min ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ gN, ʧʨʠʥʠʤʘʷ ʧʨʠʙʣʠ-

ʞʝʥʥʦ gN = (1,05-1,10) ge min. ʄʠʥʠʤʘʣʴʥʳʝ ʫʜʝʣʴʥʳʝ ʨʘʩʭʦʜʳ ge min ʪʦʧʣʠʚʘ ʫ ʙʝʥʟʠ-

ʥʦʚʳʭ ʜʚʠʛʘʪʝʣʝʡ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʠʭ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʢʦʣʝʙʣʶʪʩʷ ʚ 

ʧʨʝʜʝʣʘʭ ʚ ʧʨʝʜʝʣʘʭ 300-340 ʛ/(ʢɺʪĀʯ). 

ɺ ʨʘʙʦʪʝ [8] ʢʦʵʬʬʠʮʠʝʥʪʳ ʂʠ ʠ ʂɤ ʜʣʷ ʬʦʨʤʫʣʳ (1.8) ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʦʧʨʝʜʝ-

ʣʷʪʴ ʧʦ ʩʣʝʜʫʶʱʠʤ ʨʝʛʨʝʩʩʠʦʥʥʳʤ ʟʘʚʠʩʠʤʦʩʪʷʤ ʜʣʷ ʙʝʥʟʠʥʦʚʳʭ ʜʚʠʛʘʪʝʣʝʡ  

52,2 35,4 85,2 2

è +-= NNÊ ee ;                                    (1.9) 

2,1 8,0
í

2

í

+-öö
÷

õ
ææ
ç

å
=

n

n

n

n
Êw .                                   (1.10) 

ʂʦʵʬʬʠʮʠʝʥʪʳ ʂʠ ʠ ʂɤ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʬʦʨʤʫʣ (1.7) ʠʣʠ (1.8) ʤʦʛʫʪ ʙʳʪʴ 

ʪʘʢʞʝ ʦʧʨʝʜʝʣʝʥʳ ʜʣʷ ʙʝʥʟʠʥʦʚʳʭ ʜʚʠʛʘʪʝʣʝʡ ʧʦ ʟʘʚʠʩʠʤʦʩʪʷʤ [9]: 
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eeeK .                     (1.12)    

ɿʘʚʠʩʠʤʦʩʪʴ (1.13) ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʤʦʱʥʦʩʪʠ ʜʚʠʛʘʪʝʣʷ ʧʦ ʚʥʝʰʥʝʡ ʩʢʦʨʦʩʪ-

ʥʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʝ ʧʨʠ ʪʝʢʫʱʝʡ ʫʛʣʦʚʦʡ ʩʢʦʨʦʩʪʠ ʂɺ ʜʚʠʛʘʪʝʣʷ ʩʦʜʝʨʞʠʪ ʢʦʵʬʬʠ-

ʮʠʝʥʪʳ ɸ, ɺ ʠ ʉ, ʟʥʘʯʝʥʠʷ ʢʦʪʦʨʳʭ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 1.2. 
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w eee CBANN .                       (1.13) 

ʊʝʢʫʱʠʡ ʫʜʝʣʴʥʳʡ ʵʬʬʝʢʪʠʚʥʳʡ ʨʘʩʭʦʜ ʪʦʧʣʠʚʘ ʧʦ ʚʥʝʰʥʝʡ ʩʢʦʨʦʩʪʥʦʡ ʭʘʨʘʢ-

ʪʝʨʠʩʪʠʢʝ ʚ ʬʫʥʢʮʠʠ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʫʛʣʦʚʦʡ ʩʢʦʨʦʩʪʠ ʂɺ ʜʚʠʛʘʪʝʣʷ ʠ ʫʜʝʣʴʥʦʛʦ ʵʬ-

ʬʝʢʪʠʚʥʦʛʦ ʨʘʩʭʦʜʘ ʪʦʧʣʠʚʘ ʧʨʠ ʤʘʢʩʠʤʘʣʴʥʦʡ ʤʦʱʥʦʩʪʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʩ ʠʩʧʦʣʴʟʦʚʘ-

ʥʠʝʤ  ʟʘʚʠʩʠʤʦʩʪʠ (1.14) ʠ ʚʭʦʜʷʱʠʭ ʚ ʥʝʝ ʵʤʧʠʨʠʯʝʩʢʠʭ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ɸ1, ɺ1 ʠ ʉ1 
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Ne CBAgg .                                (1.14) 

ɿʥʘʯʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ɸ1, ɺ1 ʠ ʉ1 ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 1.2. 
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ʊʘʙʣʠʮʘ 1.2 ð ʕʤʧʠʨʠʯʝʩʢʠʝ ʢʦʵʬʬʠʮʠʝʥʪʳ ʜʣʷ ʙʝʥʟʠʥʦʚʳʭ ʜʚʠʛʘʪʝʣʝʡ 

ʂʦʵʬʬʠʮʠʝʥʪʳ ɿʥʘʯʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʦʚ 

ɸ 0,93 

ɺ 0,95 

ʉ 1,05 

ɸ1 1,20 

ɺ1  1,00 

ʉ1  0,80 

 

ɸ.ʐ. ʍʫʩʘʠʥʦʚ [10] ʧʨʠ ʨʘʩʯʝʪʝ ʧʫʪʝʚʦʛʦ ʨʘʩʭʦʜʘ ʪʦʧʣʠʚʘ ʧʨʝʜʣʘʛʘʝʪ ʢʦʨʨʝʢ-

ʪʠʨʦʚʘʪʴ ʫʜʝʣʴʥʳʡ ʵʬʬʝʢʪʠʚʥʳʡ ʨʘʩʭʦʜ ʪʦʧʣʠʚʘ ʩ ʧʦʤʦʱʴʶ ʢʦʵʬʬʠʮʠʝʥʪʦʚ KN ɤ ʠ 

Ȱɕɖ 

ïpòðòa

 

   36

 

K

NN

V

Êg
Q

wNN

s
hr

yw
+

Ö= .                                        (1.15) 

ʛʜʝ gN  ð ʫʜʝʣʴʥʳʡ ʨʘʩʭʦʜ ʪʦʧʣʠʚʘ ʧʨʠ ʤʘʢʩʠʤʘʣʴʥʦʡ ʤʦʱʥʦʩʪʠ, ʛ/(ʢɺʪĀʯ);  

KN ɤ ð ɔɇɔɇɟɋɓɓɡɏ ʢʦʵʬʬʠʮʠʝʥʪ, ʫʯʠʪʳʚʘʶʱʠʡ ʚʣʠʷʥʠʝ ʟʘʛʨʫʟʢʠ ʜʚʠʛʘʪʝʣʷ 

ʧʦ ʤʦʱʥʦʩʪʠ ʠ ʫʛʣʦʚʦʡ ʩʢʦʨʦʩʪʠ ʂɺ ʜʚʠʛʘʪʝʣʷ ʥʘ ʪʝʢʫʱʠʡ ʫʜʝʣʴʥʳʡ ʨʘʩʭʦʜ ʪʦʧ-

ʣʠʚʘ ge (ʨʠʩʫʥʦʢ 1.3);  

Nɣ, Nw ð ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʤʦʱʥʦʩʪʴ ʜʦʨʦʞʥʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʢʘʯʝʥʠʶ ʰʠʥ ʠ 

ʘʵʨʦʜʠʥʘʤʠʯʝʩʢʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʘʚʪʦʤʦʙʠʣʷ, ʢɺʪ;  

Vʘ ð ʤ/ʩ;  

ɟʪ ð ʢʛ/ʣ;  

ɖʪʨ ð ʂʇɼ ʪʨʘʥʩʤʠʩʩʠʠ;  

Ȱɕɖ ð ʢʦʵʬʬʠʮʠʝʥʪ, ʫʯʠʪʳʚʘʶʱʠʡ ʧʦʪʝʨʠ ʤʦʱʥʦʩʪʠ ʥʘ ʧʨʠʚʦʜ ʜʦʧʦʣʥʠʪʝʣʴ-

ʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʧʨʠʥʠʤʘʶʪ Ȱɕɖ  = 0,95 [11]. 

ɺ ʟʘʚʦʜʩʢʠʭ ʪʝʭʥʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʭ ʜʚʠʛʘʪʝʣʝʡ ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʛʨʘʬʠʢʘ 

ge = f(ɤʝ) ʚʤʝʩʪʦ gN ʧʨʠʚʦʜʷʪ ge min ð ʤʠʥʠʤʘʣʴʥʳʡ ʫʜʝʣʴʥʳʡ ʨʘʩʭʦʜ ʪʦʧʣʠʚʘ ʧʨʠ 

ʨʘʙʦʪʝ ʧʦ ʚʥʝʰʥʝʡ ʩʢʦʨʦʩʪʥʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʝ. ʕʪʠ ʜʚʘ ʟʥʘʯʝʥʠʷ ʦʪʣʠʯʘʶʪʩʷ ʥʘ 5-

10 %. ʆʙʘ ʧʘʨʘʤʝʪʨʘ ʤʦʛʫʪ ʙʳʪʴ ʧʨʠʤʝʥʝʥʳ ʚ ʧʨʠʚʝʜʝʥʥʳʭ ʚʳʰʝ ʟʘʚʠʩʠʤʦʩʪʷʭ ʩ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʧʦʧʨʘʚʦʯʥʳʤ ʢʦʵʬʬʠʮʠʝʥʪʦʤ. 

ɺ ʢʘʯʝʩʪʚʝ ʥʘʠʙʦʣʝʝ ʧʨʦʩʪʦʡ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʜʣʷ ʧʨʠʙʣʠʞʝʥʥʦʛʦ ʨʘʩ-
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ʯʝʪʘ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʦʛʦ ʨʘʩʭʦʜʘ ʪʦʧʣʠʚʘ ʘʚʪʦʤʦʙʠʣʝʡ, ʣ/100 ʢʤ, ʩʣʫʞʠʪ ʟʘʚʠʩʠ-

ʤʦʩʪʴ, ʧʨʝʜʣʦʞʝʥʥʘʷ ʅ.ʗ. ɻʦʚʦʨʫʱʝʥʢʦ [12] 

( )2àà

òòð

3
  077,0
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VFkG

g
Q e

s +
Ö

= y
rh

.                         (1.16) 

ʛʜʝ ge ð ʛ/(ʢɺʪĀʯ);  

Ga ð ʚʝʩ ʘʚʪʦʤʦʙʠʣʷ, ʅ;  

ɟʪ ð ʛ/ʩʤ
3
 ʠʣʠ ʢʛ/ʣ; 

k ð ʢʦʵʬʬʠʮʠʝʥʪ ʘʵʨʦʜʠʥʘʤʠʯʝʩʢʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ, ʅĀʩ
2 
/ʤ

4
;  

F ð ʣʦʙʦʚʘʷ ʧʣʦʱʘʜʴ ʘʚʪʦʤʦʙʠʣʷ, ʤ;  

Va ð ʩʨʝʜʥʷʷ ʪʝʭʥʠʯʝʩʢʘʷ ʩʢʦʨʦʩʪʴ ʘʚʪʦʤʦʙʠʣʷ, ʢʤ/ʯ. 

ɿʥʘʯʝʥʠʝ ʫʜʝʣʴʥʦʛʦ ʵʬʬʝʢʪʠʚʥʦʛʦ ʨʘʩʭʦʜʘ ge ʪʦʧʣʠʚʘ ʚ ʫʨʘʚʥʝʥʠʠ (1.16) ʧʨʠ-

ʥʠʤʘʶʪ ʧʦʩʪʦʷʥʥʦʡ ʚʝʣʠʯʠʥʦʡ. ɺ ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʠ ʧʨʠ ʠʟʤʝʥʝʥʠʠ ʵʢʩʧʣʫʘʪʘʮʠʦʥ-

ʥʳʭ ʥʘʛʨʫʟʦʯʥʦ-ʩʢʦʨʦʩʪʥʳʭ ʨʝʞʠʤʦʚ ʨʘʙʦʪʳ ʘʚʪʦʤʦʙʠʣʷ ʟʥʘʯʝʥʠʝ ge ʤʦʞʝʪ ʠʟʤʝ-

ʥʷʪʴʩʷ ʧʦʯʪʠ ʚ ʜʚʘ ʨʘʟʘ, ʯʪʦ ʧʨʠ ʨʘʩʯʝʪʘʭ ʧʨʠʚʦʜʠʪ ʢ ʩʫʱʝʩʪʚʝʥʥʦʡ ʧʦʛʨʝʰʥʦʩʪʠ 

ʦʧʨʝʜʝʣʝʥʠʷ ʥʦʨʤ ʨʘʩʭʦʜʘ ʪʦʧʣʠʚʘ.  

ɹʦʣʝʝ ʪʦʯʥʳʡ ʨʝʟʫʣʴʪʘʪ ʧʨʠ ʥʦʨʤʠʨʦʚʘʥʠʠ ʨʘʩʭʦʜʘ ʪʦʧʣʠʚʘ ʤʦʞʝʪ ʙʳʪʴ ʧʦʣʫ-

ʯʝʥ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʩʣʝʜʫʶʱʝʡ ʟʘʚʠʩʠʤʦʩʪʠ [12] 

 ( )[ ]2
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,                  (1.17)  

ʛʜʝ ɖi ð ʠʥʜʠʢʘʪʦʨʥʳʡ ʂʇɼ;  

iʢ ð ʧʝʨʝʜʘʪʦʯʥʦʝ ʯʠʩʣʦ ʚ ʢʦʨʦʙʢʝ ʧʝʨʝʜʘʯ;  

ɸ, ɺ, ʉ ð ʧʦʩʪʦʷʥʥʳʝ ʢʦʵʬʬʠʮʠʝʥʪʳ, ʟʘʚʠʩʷʱʠʝ ʦʪ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʠ ʵʢʩʧʣʫ-

ʘʪʘʮʠʦʥʥʳʭ ʬʘʢʪʦʨʦʚ. 

ʀʥʜʠʢʘʪʦʨʥʳʡ ʂʇɼ ʜʣʷ ʙʝʥʟʠʥʦʚʳʭ ʜʚʠʛʘʪʝʣʝʡ ʦʧʨʝʜʝʣʷʶʪ ʧʦ ʣʠʥʝʡʥʳʤ 

ʟʘʚʠʩʠʤʦʩʪʷʤ ʦʪ ʩʪʝʧʝʥʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʦʱʥʦʩʪʠ ŮN  [13, 14] 

Ni eh  11,0272,0 += ;                                         (1.18) 

ʉʪʝʧʝʥʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʦʱʥʦʩʪʠ ʜʚʠʛʘʪʝʣʷ 
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ʛʜʝ Ne ʥ  ð  ʥʦʤʠʥʘʣʴʥʘʷ ʤʦʱʥʦʩʪʴ ʜʚʠʛʘʪʝʣʷ;  
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ʂ ʢ  ð  ʢʦʵʬʬʠʮʠʝʥʪ ʢʦʨʨʝʣʷʮʠʠ ʥʦʤʠʥʘʣʴʥʦʡ ʤʦʱʥʦʩʪʠ ʜʚʠʛʘʪʝʣʷ, (ʂ ʢ  = 0,9); 

ɖʪʨ  ð ʂʇɼ ʪʨʘʥʩʤʠʩʩʠʠ. 

ʂʦʵʬʬʠʮʠʝʥʪʳ ɸ ʠ ɺ ʜʣʷ ʙʝʥʟʠʥʦʚʳʭ ʜʚʠʛʘʪʝʣʝʡ ʦʧʨʝʜʝʣʷʶʪʩʷ ʧʦ ʬʦʨʤʫʣʘʤ  
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= ;                                               (1.20)        
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ʂʦʵʬʬʠʮʠʝʥʪ ʉ ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ 

òðòè
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i
C= .                                               (1.22) 

ʉʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʧʝʨʝʜʘʪʦʯʥʦʛʦ ʯʠʩʣʘ iʢ ʩʨ ʚ ʢʦʨʦʙʢʝ ʧʝʨʝʜʘʯ ʧʨʠ ʜʚʠʞʝʥʠʠ 

ʩʦ ʩʨʝʜʥʝʡ ʪʝʭʥʠʯʝʩʢʦʡ ʩʢʦʨʦʩʪʴʶ Vʘ ʦʧʨʝʜʝʣʷʶʪ ʧʦ ʬʦʨʤʫʣʝ 

 
a

â êmaxñ
 ñð ê

  

V

iVÊ
i = ,                                             (1.23) 

ʛʜʝ ʂʩ ð ʩʢʦʨʦʩʪʥʦʡ ʢʦʵʬʬʠʮʠʝʥʪ; ʧʨʠʥʠʤʘʶʪ ʂʩ = 0,6é0,7;  

Vmax ð ʤʘʢʩʠʤʘʣʴʥʘʷ ʩʢʦʨʦʩʪʴ ʜʚʠʞʝʥʠʷ ʘʚʪʦʤʦʙʠʣʷ ʧʦ ʪʝʭʥʠʯʝʩʢʦʡ ʭʘʨʘʢʪʝ-

ʨʠʩʪʠʢʝ;  

iʢ ʚ ð ʧʝʨʝʜʘʪʦʯʥʦʝ ʯʠʩʣʦ ʚʳʩʰʝʡ ʧʝʨʝʜʘʯʠ ʚ ʢʦʨʦʙʢʝ ʧʝʨʝʜʘʯ. 

ʀʩʧʦʣʴʟʫʷ ʧʨʠʚʝʜʝʥʥʳʝ ʚʳʰʝ ʬʦʨʤʫʣʳ, ʤʦʞʥʦ ʨʘʩʩʯʠʪʘʪʴ ʥʦʨʤʫ ʨʘʩʭʦʜʘ 

ʪʦʧʣʠʚʘ ʥʘ 100 ʢʤ ʧʨʦʙʝʛʘ, ʣ/100 ʢʤ.  

ʆʪʣʠʯʠʪʝʣʴʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʨʘʩʯʝʪʘ ʩʨʝʜʥʝʛʦ ʧʝʨʝʜʘʪʦʯʥʦʛʦ ʯʠʩʣʘ iʢ ʩʨ ʚ ʢʦ-

ʨʦʙʢʝ ʧʝʨʝʜʘʯ ʧʦ ʤʝʪʦʜʠʢʝ ʅ.ʗ. ɻʦʚʦʨʫʱʝʥʢʦ ʷʚʣʷʝʪʩʷ ʜʦʧʫʱʝʥʠʝ ʚʦʟʤʦʞʥʦʛʦ ʨʘʩ-

ʯʝʪʥʦʛʦ ʟʥʘʯʝʥʠʷ iʢ ʩʨ, ʤʝʥʴʰʝʛʦ, ʯʝʤ ʧʝʨʝʜʘʪʦʯʥʦʝ ʯʠʩʣʦ ʥʘ ʚʳʩʰʝʡ ʧʝʨʝʜʘʯʝ. ʕʪʦ 

ʜʦʧʫʱʝʥʠʝ ʤʦʞʝʪ ʙʳʪʴ ʦʙʫʩʣʦʚʣʝʥʦ ʢʦʩʚʝʥʥʳʤ ʫʯʝʪʦʤ ʜʚʠʞʝʥʠʷ ʘʚʪʦʤʦʙʠʣʷ ʥʘʢʘ-

ʪʦʤ ʥʘ ʦʪʜʝʣʴʥʳʭ ʫʯʘʩʪʢʘʭ ʤʘʨʰʨʫʪʘ. ʇʨʠ ʵʪʦʤ ʥʝ ʧʨʠʥʠʤʘʝʪʩʷ ʚ ʨʘʩʯʝʪ ʥʘʙʦʨ ʢʦʥ-

ʢʨʝʪʥʳʭ ʧʝʨʝʜʘʪʦʯʥʳʭ ʯʠʩʝʣ ʢʦʨʦʙʦʢ ʧʝʨʝʜʘʯ. 

ʉʦʧʦʩʪʘʚʣʝʥʠʝ ʚʳʧʦʣʥʝʥʥʳʭ ʚ ʅɸʄʀ ʨʘʩʯʝʪʦʚ ʧʦ ʬʦʨʤʫʣʘʤ ʤʝʪʦʜʠʯʝʩʢʠʭ 

ʨʝʢʦʤʝʥʜʘʮʠʡ [4] ʠ ʫʨʘʚʥʝʥʠʶ (1.16) ʜʣʷ ʛʨʫʟʦʚʳʭ ʘʚʪʦʤʦʙʠʣʝʡ, ʨʘʙʦʪʘʶʱʠʭ ʥʘ 

ʜʦʨʦʛʘʭ ʩ ʘʩʬʘʣʴʪʦʙʝʪʦʥʥʳʤʠ ʧʦʢʨʳʪʠʷʤʠ, ʩ ʫʯʝʪʦʤ ʧʝʨʝʤʝʥʥʳʭ ʬʘʢʪʦʨʦʚ, ʪʘʢʠʭ 

ʢʘʢ ʩʢʦʨʦʩʪʴ ʘʚʪʦʤʦʙʠʣʷ, ʢʦʵʬʬʠʮʠʝʥʪ ʜʦʨʦʞʥʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ, ʤʘʩʩʘ ʘʚʪʦ-
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ʤʦʙʠʣʷ, ʩ ʨʘʩʯʝʪʘʤʠ ʧʦ ʬʦʨʤʫʣʝ (1.17) ʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʤʠ ʟʥʘʯʝʥʠʷʤʠ ʨʘʩʭʦʜʘ 

ʪʦʧʣʠʚʘ ʚ ʩʝʨʠʠ ʦʧʳʪʦʚ ʥʘ ʧʦʣʠʛʦʥʝ ʅɸʄʀ ʜʘʝʪ ʨʘʟʣʠʯʥʳʝ ʨʝʟʫʣʴʪʘʪʳ [12, 15]. 

ʇʦ ʜʘʥʥʳʤ [15] ʨʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʦʚ ʧʦ ʬʦʨʤʫʣʘʤ ʄʝʪʦʜʠʯʝʩʢʠʭ ʨʝʢʦʤʝʥʜʘ-

ʮʠʡ [4], ʢʦʪʦʨʳʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʥʘ ʧʨʘʢʪʠʢʝ ʧʨʠ ʧʣʘʥʠʨʦʚʘʥʠʠ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʦʛʦ 

ʨʘʩʭʦʜʘ ʪʦʧʣʠʚʘ, ʦʪʣʠʯʘʶʪʩʷ ʜʦ 50 % ʚ ʩʪʦʨʦʥʫ ʫʚʝʣʠʯʝʥʠʷ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʵʢʩʧʝ-

ʨʠʤʝʥʪʘʣʴʥʳʤʠ ʟʥʘʯʝʥʠʷʤʠ. ʇʨʠ ʝʝ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʥʦʨʤʘ ʨʘʩʭʦʜʘ ʪʦʧʣʠʚʘ ʦʩʪʘʝʪʩʷ 

ʧʦʩʪʦʷʥʥʦʡ ʚʝʣʠʯʠʥʦʡ ʚʥʝ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʢʦʨʦʩʪʠ ʜʚʠʞʝʥʠʷ ʘʚʪʦʤʦʙʠʣʷ ʠ ʜʦʨʦʞ-

ʥʳʭ ʫʩʣʦʚʠʡ, ʯʪʦ ʧʨʦʪʠʚʦʨʝʯʠʪ ʣʦʛʠʢʝ. ʕʪʦ ʩʪʘʚʠʪ ʧʦʜ ʩʦʤʥʝʥʠʝ ʧʨʠʛʦʜʥʦʩʪʴ ʬʦʨ-

ʤʫʣ ʤʝʪʦʜʠʯʝʩʢʠʭ ʨʝʢʦʤʝʥʜʘʮʠʡ [4] ʜʣʷ ʥʦʨʤʠʨʦʚʘʥʠʷ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʦʛʦ ʨʘʩʭʦʜʘ 

ʪʦʧʣʠʚʘ ʘʚʪʦʤʦʙʠʣʴʥʳʭ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ ʚ ʨʘʟʣʠʯʥʳʭ ʫʩʣʦʚʠʷʭ ʨʘʙʦʪʳ. 

ʈʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʘ ʧʦ ʬʦʨʤʫʣʘʤ (1.16) ʠ (1.17) ʪʘʢʞʝ ʦʪʣʠʯʘʶʪʩʷ ʤʝʞʜʫ ʩʦ-

ʙʦʡ. ʉʨʘʚʥʝʥʠʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠ ʨʘʩʯʝʪʥʳʭ ʜʘʥʥʳʭ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʬʦʨʤʫʣʘ 

(1.16) ʜʘʝʪ ʟʘʥʠʞʝʥʥʳʡ ʨʝʟʫʣʴʪʘʪ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʠ ʨʘʩʯʝʪʥʳʝ 

ʟʥʘʯʝʥʠʷ ʧʦ ʬʦʨʤʫʣʝ (1.17) ʧʨʘʢʪʠʯʝʩʢʠ ʩʦʚʧʘʜʘʶʪ. ʕʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʜʦʩʪʦ-

ʚʝʨʥʦʩʪʠ ʧʦʩʣʝʜʥʝʡ ʬʦʨʤʫʣʳ ʠ ʦʙʦʩʥʦʚʳʚʘʝʪ ʝʝ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʥʘ ʧʨʘʢ-

ʪʠʢʝ.  

ʇʨʠ ʨʘʩʯʝʪʝ ʥʦʨʤʳ ʨʘʩʭʦʜʘ ʪʦʧʣʠʚʘ ʠʥʜʠʢʘʪʦʨʥʳʡ ʂʇɼ ʧʨʠʥʠʤʘʝʪʩʷ ʧʦʩʪʦ-

ʷʥʥʳʤ ʜʣʷ ʚʩʝʭ ʨʝʞʠʤʦʚ ʜʚʠʞʝʥʠʷ. ʅʘ ʩʘʤʦʤ ʜʝʣʝ ʂʇɼ ʠʟʤʝʥʷʝʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ 

ʦʪ ʩʪʝʧʝʥʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʦʱʥʦʩʪʠ ʜʚʠʛʘʪʝʣʷ ʠ ʢʦʵʬʬʠʮʠʝʥʪʘ ʠʟʙʳʪʢʘ ʚʦʟʜʫʭʘ, ʚ 

ʩʚʷʟʠ ʩ ʵʪʠʤ ʥʝʢʦʪʦʨʳʝ ʨʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʦʚ ʤʦʛʫʪ ʦʢʘʟʘʪʴʩʷ ʟʘʥʠʞʝʥʥʳʤʠ. 

ʈʘʩʩʤʦʪʨʝʥʥʘʷ ʤʝʪʦʜʠʢʘ ʨʘʩʯʝʪʘ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʦʛʦ ʨʘʩʭʦʜʘ ʪʦʧʣʠʚʘ ʪʨʝʙʫʝʪ 

ʪʱʘʪʝʣʴʥʦʡ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʡ ʧʦʜʛʦʪʦʚʢʠ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʪʨʠ ʦʩʥʦʚʥʳʭ ʧʦʜʭʦʜʘ ʢ ʚʳʚʦʜʫ ʫʨʘʚʥʝʥʠʷ 

ʨʘʩʭʦʜʘ ʪʦʧʣʠʚʘ. 

ʇʝʨʚʳʡ ʧʦʜʭʦʜ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʠʩʧʦʣʴʟʫʶʪ ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʨʦʩʪʳʝ ʤɻ-

ʧʠʨʠʯʝʩʢʠʝ ʟʘʚʠʩʠʤʦʩʪʠ, ʦʪʨʘʞʘʶʱʠʝ ʚʟʘʠʤʦʩʚʷʟʴ ʤʝʞʜʫ ʫʜʝʣʴʥʳʤ ʧʦʢʘʟʘʪʝʣʝʤ 

ʨʘʩʭʦʜʘ ʪʦʧʣʠʚʘ ʜʚʠʛʘʪʝʣʷ ʦʪ ʦʜʥʦʛʦ ʠʣʠ ʥʝʩʢʦʣʴʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʨʝʞʠʤʘ ʝʛʦ ʨʘʙʦ-

ʪʳ (ʯʘʩʪʦʪʳ ʚʨʘʱʝʥʠʷ ʢʦʣʝʥʯʘʪʦʛʦ ʚʘʣʘ, ʵʬʬʝʢʪʠʚʥʦʡ ʤʦʱʥʦʩʪʠ, ʢʦʵʬʬʠʮʠʝʥʪʘ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʷ ʤʦʱʥʦʩʪʠ).   

ɺʪʦʨʦʡ ʧʦʜʭʦʜ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ ʫʨʘʚʥʝʥʠʝ ʥʝ ʩʦʜʝʨʞʠʪ ʥʠʢʘʢʠʭ ʠʩʭʦʜʥʳʭ 
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ʵʤʧʠʨʠʯʝʩʢʠʭ ʟʘʚʠʩʠʤʦʩʪʝʡ, ʘ ʧʦʩʪʨʦʝʥʦ ʥʘ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʟʘʚʠʩʠʤʦʩʪʠ ʤʝʞʜʫ 

ʧʦʢʘʟʘʪʝʣʷʤʠ, ʚ ʢʦʪʦʨʦʡ ʬʠʛʫʨʠʨʫʝʪ ʧʦʢʘʟʘʪʝʣʴ ʫʜʝʣʴʥʦʛʦ ʵʬʬʝʢʪʠʚʥʦʛʦ ʨʘʩʭʦʜʘ 

ʪʦʧʣʠʚʘ ʜʚʠʛʘʪʝʣʷ. 

ʊʨʝʪʠʡ ʧʦʜʭʦʜ ʥʝ ʧʨʝʜʧʦʣʘʛʘʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʥʠ ʵʤʧʠʨʠʯʝʩʢʠʭ ʬʦʨʤʫʣ, ʥʠ 

ʧʦʢʘʟʘʪʝʣʷ ʫʜʝʣʴʥʦʛʦ ʵʬʬʝʢʪʠʚʥʦʛʦ ʨʘʩʭʦʜʘ ʪʦʧʣʠʚʘ, ʥʘʧʨʠʤʝʨ ʫʨʘʚʥʝʥʠʝ (1.17). 

ʉ ʪʝʦʨʝʪʠʯʝʩʢʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʝʝ, ʨʘʟʫʤʝʝʪʩ,̫ ʚʪʦʨʦʡ ʠ ʪʨʝʪʠʡ 

ʧʦʜʭʦʜʳ, ʪʘʢ ʢʘʢ ʦʥʠ ʩʧʨʘʚʝʜʣʠʚʳ ʜʣʷ ʨʘʟʥʳʭ ʪʠʧʦʚ ʠ ʢʦʥʩʪʨʫʢʮʠʡ ʘʚʪʦʤʦʙʠʣʴʥʳʭ 

ʜʚʠʛʘʪʝʣʝʡ ʚʥʫʪʨʝʥʥʝʛʦ ʩʛʦʨʘʥʠʷ. ʋʨʘʚʥʝʥʠʷ, ʧʦʣʫʯʝʥʥʳʝ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʝʨʚʦ-

ʛʦ ʧʦʜʭʦʜʘ, ʥʦʩʷʪ ʯʘʩʪʥʳʡ ʭʘʨʘʢʪʝʨ ʠ ʩʧʨʘʚʝʜʣʠʚʳ ʚ ʧʨʝʜʝʣʘʭ ʩʦʙʣʶʜʝʥʠʷ ʙʘʟʦʚʳʭ 

ʠʩʭʦʜʥʳʭ ʟʘʚʠʩʠʤʦʩʪʝʡ.   

ʇʦʵʪʦʤʫ ʧʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʨʘʟʥʳʤ ʢʦʥʩʪʨʫʢʮʠʷʤ, ʫʩʣʦʚʠʷʤ ʠ ʨʝʞʠʤʘʤ ʜʚʠ-

ʞʝʥʠʷ ʘʚʪʦʤʦʙʠʣʝʡ ʥʝʦʙʭʦʜʠʤʦ ʠʤʝʪʴ ʫʨʘʚʥʝʥʠʝ ʨʘʩʭʦʜʘ ʪʦʧʣʠʚʘ, ʧʦʩʪʨʦʝʥʥʦʝ ʥʝ 

ʥʘ ʵʤʧʠʨʠʯʝʩʢʠʭ ʤʦʜʝʣʷʭ, ʘ ʥʘ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʟʘʚʠʩʠʤʦʩʪʷʭ, ʫʜʦʙʥʦʝ ʜʣʷ ʧʨʘʢʪʠ-

ʯʝʩʢʠʭ ʨʘʩʯʝʪʦʚ ʨʘʩʭʦʜʘ ʪʦʧʣʠʚʘ. 

ɼʦ ʥʘʩʪʦʷʱʝʛʦ ʚʨʝʤʝʥʠ ʨʘʩʯʝʪ ʥʦʨʤ ʨʘʩʭʦʜʘ ʪʦʧʣʠʚʘ ʥʘ ʦʩʥʦʚʝ ʪʝʦʨʠʠ ʘʚʪʦ-

ʤʦʙʠʣʷ ʦʛʨʘʥʠʯʠʚʘʣʩʷ ʜʚʫʤʷ ʦʩʥʦʚʥʳʤʠ ʧʨʠʯʠʥʘʤʠ [16]: 

ð ʥʝʚʦʟʤʦʞʥʦʩʪʴʶ ʫʯʝʪʘ ʥʘ ʧʨʘʢʪʠʢʝ ʤʥʦʛʦʬʘʢʪʦʨʥʳʭ ʟʘʚʠʩʠʤʦʩʪʝʡ ʪʝʦʨʠʠ 

ʘʚʪʦʤʦʙʠʣʷ; 

ð ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʧʨʠʤʝʥʝʥʠʷ ʜʦʩʪʘʪʦʯʥʦ ʛʨʦʤʦʟʜʢʦʛʦ ʜʣʷ ʧʦʚʩʝʜʥʝʚʥʳʭ 

ʨʘʩʯʝʪʦʚ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʘʧʧʘʨʘʪʘ. 

ɺ ʨʘʟʣʠʯʥʳʭ ʥʦʨʤʘʪʠʚʥʳʭ ʜʦʢʫʤʝʥʪʘʭ ʧʨʠʤʝʥʷʶʪ ʥʦʨʤʳ ʨʘʩʭʦʜʘ ʪʦʧʣʠʚʘ, 

ʩʪʨʦʛʦ ʨʝʛʣʘʤʝʥʪʠʨʫʶʱʠʝ ʝʛʦ ʨʘʩʭʦʜ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʤʦʜʝʣʝʡ ʘʚʪʦʤʦʙʠʣʝʡ. ʅʝʜʦ-

ʩʪʘʪʢʦʤ ʧʨʠʤʝʥʷʝʤʳʭ ʤʝʪʦʜʦʚ ʨʘʩʯʝʪʘ ʥʦʨʤ ʷʚʣʷʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʨʝʜʥʝʚʟʚʝ-

ʰʝʥʥʳʭ ʟʥʘʯʝʥʠʡ. 

ʇʦʵʪʦʤʫ ʦʮʝʥʢʘ ʜʝʡʩʪʚʠʪʝʣʴʥʦʛʦ ʨʘʩʭʦʜʘ ʪʦʧʣʠʚʘ ʜʚʠʛʘʪʝʣʷʤʠ ʘʚʪʦʪʨʘʥʩ-

ʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ ʜʦʣʞʥʘ ʙʳʪʴ ʩʪʨʦʛʦ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ, ʘ ʝʝ ʢʨʠʪʝʨʠʝʤ ʚʳʩʪʫʧʘʪʴ 

ʠʥʜʠʚʠʜʫʘʣʴʥʳʡ ʨʘʩʭʦʜ ʪʦʧʣʠʚʘ. 

ʆʧʨʝʜʝʣʝʥʠʝ ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʨʘʩʭʦʜʘ ʪʦʧʣʠʚʘ ʧʦʟʚʦʣʠʪ ʨʝʰʠʪʴ ʧʨʦʙʣʝʤʳ, 

ʠʤʝʶʱʠʝʩʷ ʧʨʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʘʚʪʦʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ: 

ð ʦʪʩʫʪʩʪʚʠʝ ʥʦʨʤ ʣʠʥʝʡʥʦʛʦ ʨʘʩʭʦʜʘ ʪʦʧʣʠʚʘ ʥʘ ʥʦʚʳʝ ʤʦʜʝʣʠ ʠʤʧʦʨʪʥʳʭ ʠ 
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ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʘʚʪʦʤʦʙʠʣʝʡ. ɼʣʷ ʨʘʩʯʝʪʘ ʣʠʥʝʡʥʦʛʦ ʨʘʩʭʦʜʘ ʪʦʧʣʠʚʘ ʥʘ ʦʩʥʦʚʝ ʤʝ-

ʪʦʜʠʢʠ ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʨʘʩʭʦʜʘ ʪʦʧʣʠʚʘ ʥʝʦʙʭʦʜʠʤʦ ʠʤʝʪʴ ʜʘʥʥʳʝ ʧʦ ʭʘʨʘʢ-

ʪʝʨʠʩʪʠʢʘʤ ʜʚʠʛʘʪʝʣʷ, ʧʘʨʘʤʝʪʨʘʤ ʢʦʣʝʩʘ, ʧʝʨʝʜʘʪʦʯʥʳʤ ʯʠʩʣʘʤ ʪʨʘʥʩʤʠʩʩʠʠ ʠ 

ʟʥʘʯʝʥʠʷʤ ʘʵʨʦʜʠʥʘʤʠʯʝʩʢʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ; 

ð ʦʮʝʥʢʘ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʦʧʣʠʚʥʳʭ ʨʝʩʫʨʩʦʚ ʠ ʦʙʝʩʧʝʯʝʥʠʝ 

ʙʦʣʴʰʝʡ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ. 

ʇʨʠʤʝʥʝʥʠʝ ʧʦʣʦʞʝʥʠʡ ʪʝʦʨʠʠ ʘʚʪʦʤʦʙʠʣʷ ʧʦʟʚʦʣʷʝʪ ʧʨʦʩʣʝʜʠʪʴ ʟʘʚʠʩʠ-

ʤʦʩʪʴ ʨʘʩʭʦʜʘ ʪʦʧʣʠʚʘ ʦʪ ʤʥʦʞʝʩʪʚʘ ʬʘʢʪʦʨʦʚ, ʟʥʘʯʠʤʦʩʪʴ ʢʦʪʦʨʳʭ ʟʘʯʘʩʪʫʶ ʟʘʨʘ-

ʥʝʝ ʥʝʠʟʚʝʩʪʥʘ. ʄʦʜʝʣʴ ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʨʘʩʭʦʜʘ ʪʦʧʣʠʚʘ ʥʝʦʙʭʦʜʠʤʦ ʩʪʨʦʠʪʴ ʥʘ 

ʦʩʥʦʚʝ ʤʥʦʛʦʬʘʢʪʦʨʥʳʭ ʤʦʜʝʣʝʡ. ʆʙʝʩʧʝʯʝʥʠʝ ʪʘʢʠʭ ʤʦʜʝʣʝʡ ʙʘʟʦʡ ʜʘʥʥʳʭ ʧʦʪʨʝ-

ʙʫʝʪ ʧʨʠʤʝʥʝʥʠʷ ʥʦʚʝʡʰʠʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ. 

 

1.2 ʆʩʥʦʚʥʳʝ ʧʦʣʦʞʝʥʠʷ ʤʝʪʦʜʠʯʝʩʢʠʭ ʨʝʢʦʤʝʥʜʘʮʠʡ ʧʦ ʥʦʨʤʘʤ ʨʘʩʭʦʜʘ 

ʪʦʧʣʠʚ ʠ ʩʤʘʟʦʯʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʥʘ ʘʚʪʦʤʦʙʠʣʴʥʦʤ ʪʨʘʥʩʧʦʨʪʝ 

 

ʉʝʡʯʘʩ ʥʦʨʤʠʨʦʚʘʥʠʝ ʪʦʧʣʠʚʘ ʥʘ ʘʚʪʦʤʦʙʠʣʴʥʦʤ ʪʨʘʥʩʧʦʨʪʝ ʦʩʫʱʝʩʪʚʣʷʶʪ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ çʅʦʨʤʘʤʠ ʨʘʩʭʦʜʘ ʪʦʧʣʠʚʘ ʠ ʩʤʘʟʦʯʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʥʘ ʘʚʪʦʤʦʙʠʣʴ-

ʥʦʤ ʪʨʘʥʩʧʦʨʪʝè ʩʦʛʣʘʩʥʦ ʨʘʩʧʦʨʷʞʝʥʠʷ ʄʠʥʪʨʘʥʩʘ ʈʦʩʩʠʠ ˉɸʄ-23-ʨ ʦʪ 

14.03.2008 [4], ʜʦʧʦʣʥʝʥʥʳʤʠ ʨʘʩʧʦʨʷʞʝʥʠʝʤ ʄʠʥʪʨʘʥʩʘ ʈʌ ˉ ʅɸ-50-ʨ ʦʪ 

14.05.2014. 

ʈʝʢʦʤʝʥʜʫʝʤʳʝ ʟʥʘʯʝʥʠʷ ʙʘʟʦʚʳʭ ʣʠʥʝʡʥʳʭ ʥʦʨʤ ʨʘʩʭʦʜʘ ʪʦʧʣʠʚ ʜʣʷ ʨʘʟʣʠʯ-

ʥʳʭ ʤʦʜʝʣʝʡ ʘʚʪʦʤʦʙʠʣʝʡ ʦʩʥʦʚʘʥʳ ʥʘ ʜʘʥʥʳʭ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʘʚʪʦʤʦʙʠʣʝʡ, ʩ ʫʯʝ-

ʪʦʤ ʨʘʥʝʝ ʦʩʫʱʝʩʪʚʣʝʥʥʳʭ ʧʦʣʠʛʦʥʥʳʭ ʠʩʧʳʪʘʥʠʡ ʧʦʜʦʙʥʳʭ ʘʚʪʦʤʦʙʠʣʝʡ, ʣʠʙʦ 

ʨʘʩʩʯʠʪʘʥʳ ʧʦ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʚ 1996 ʛ. ʅʀʀɸʊʦʤ ʠ ʫʪʚʝʨʞʜʝʥʥʦʡ ʙʝʟ ʩʨʦʢʘ ʜʝʡ-

ʩʪʚʠʷ ʄʠʥʪʨʘʥʩʦʤ ʤʝʪʦʜʠʢʝ ʦʧʨʝʜʝʣʝʥʠʷ ʙʘʟʦʚʳʭ ʥʦʨʤ ʨʘʩʭʦʜʘ ʪʦʧʣʠʚʘ.  

ʇʨʝʜʣʦʞʝʥʥʳʝ ʚʳʨʘʞʝʥʠʷ ʜʣʷ ʨʘʩʯʝʪʘ ʥʦʨʤ ʨʘʩʭʦʜʘ ʪʦʧʣʠʚʘ ʫʯʠʪʳʚʘʶʪ ʚ ʦʩ-

ʥʦʚʥʦʤ ʧʨʦʙʝʛ, ʪʨʘʥʩʧʦʨʪʥʫʶ ʨʘʙʦʪʫ ʠ ʦʪʙʦʨ ʤʦʱʥʦʩʪʠ ʜʚʠʛʘʪʝʣʷ ʥʘ ʜʦʧʦʣʥʠ-

ʪʝʣʴʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ. ʂʦʨʨʝʢʪʠʨʦʚʘʥʠʝ ʥʦʨʤ ʨʘʩʭʦʜʘ ʪʦʧʣʠʚ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʥʘ 

ʜʣʷ ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʨʘʙʦʪʳ ʨʘʟʣʠʯʥʳʭ ʘʚʪʦʤʦʙʠʣʝʡ ʧʦʩʨʝʜʩʪʚʦʤ ʥʘʜʙʘʚʦʢ 

ʢ ʙʘʟʦʚʦʡ ʣʠʥʝʡʥʦʡ ʥʦʨʤʝ ʨʘʩʭʦʜʘ ʪʦʧʣʠʚʘ [4]. 
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ʈʝʘʣʴʥʳʝ ʨʘʩʭʦʜʳ ʪʦʧʣʠʚʘ ʦʪʣʠʯʘʶʪʩʷ ʦʪ ʧʦʣʫʯʝʥʥʳʭ ʧʦ ʅʦʨʤʘʤ ʟʥʘʯʝʥʠʡ ʠ 

ʚ ʙʦʣʴʰʫʶ, ʠ ʚ ʤʝʥʴʰʫʶ ʩʪʦʨʦʥʫ, ʧʦʩʢʦʣʴʢʫ ʥʝ ʫʯʠʪʳʚʘʶʪ ʩʣʝʜʫʶʱʠʝ ʬʘʢʪʦʨʳ, 

ʟʥʘʯʠʪʝʣʥɹʦ ʚʣʠʷʶʱʠʝ ʥʘ ʨʘʩʭʦʜ ʪʦʧʣʠʚʘ: 

ð ʩʦʩʪʦʷʥʠʝ ʜʦʨʦʞʥʦʛʦ ʧʦʢʨʳʪʠʷ ʧʦ ʧʫʪʠ ʩʣʝʜʦʚʘʥʠʷ ʠʣʠ ʢʘʪʝʛʦʨʠʷ ʫʩʣʦʚʠʡ 

ʵʢʩʧʣʫʘʪʘʮʠʠ (ʫʯʠʪʳʚʘʝʪʩʷ ʧʦʩʨʝʜʩʪʚʦʤ ʩʫʤʤʘʨʥʦʛʦ ʜʦʨʦʞʥʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ); 

ð ʩʢʦʨʦʩʪʴ ʜʚʠʞʝʥʠʷ ʘʚʪʦʤʦʙʠʣʷ ʥʘ ʤʘʨʰʨʫʪʝ ʩʣʝʜʦʚʘʥʠʷ, ʢʦʪʦʨʘʷ ʠʟʤʝ-

ʥʷʝʪʩʷ ʩʣʫʯʘʡʥʳʤ ʦʙʨʘʟʦʤ); 

ð ʯʘʩʦʚʦʡ ʨʘʩʭʦʜ ʪʦʧʣʠʚʘ ʜʚʠʛʘʪʝʣʷ (ʥʘʜʙʘʚʢʘ ʥʘ ʨʘʙʦʪʫ ʜʚʠʛʘʪʝʣʷ ʥʘ ʩʪʦʷʥ-

ʢʝ ʩʦʛʣʘʩʥʦ ʅʦʨʤʘʤ ð ʦʜʠʥ ʯʘʩ ʧʨʦʩʪʦʷ ʘʚʪʦʤʦʙʠʣʷ ʩ ʨʘʙʦʪʘʶʱʠʤ ʜʚʠʛʘʪʝʣʝʤ 

ʧʨʠʨʘʚʥʠʚʘʝʪʩʷ ʢ 10 ʢʤ ʧʨʦʙʝʛʘ, ʫʩʪʘʥʦʚʣʝʥʘ ʜʣʷ ʣʶʙʦʛʦ ʘʚʪʦʤʦʙʠʣʷ, ʯʪʦ ʥʝ ʦʪʚʝ-

ʯʘʝʪ ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʠ). 

ʂʨʦʤʝ ʪʦʛʦ, ʩʦʤʥʠʪʝʣʴʥʳ ʟʥʘʯʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʅʜ ʠ Hw, ʫʩʪʘʥʦʚʣʝʥʥʳʝ 

ʜʣʷ ʩʥʷʪʳʭ ʩ ʧʨʦʠʟʚʦʜʩʪʚʘ ʘʚʪʦʤʦʙʠʣʝʡ, ʢʦʪʦʨʳʝ ʥʝ ʤʦʛʫʪ ʘʜʝʢʚʘʪʥʦ ʧʨʠʤʝʥʷʪʴʩ ̫

ʜʣʷ ʩʦʚʨʝʤʝʥʥʳʭ ʘʚʪʦʤʦʙʠʣʝʡ. 

ʇʨʠ ʥʦʨʤʠʨʦʚʘʥʠʠ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʦʛʦ ʨʘʩʭʦʜʘ ʪʦʧʣʠʚʘ ʜʣʷ ʛʨʫʟʦʚʳʭ ʘʚʪʦʤʦ-

ʙʠʣʝʡ ʫʯʠʪʳʚʘʝʪʩʷ ʦʩʥʦʚʥʘʷ ʥʦʨʤʘ ʨʘʩʭʦʜʘ ʥʘ ʧʨʦʙʝʛ ʠ ʜʦʧʦʣʥʠʪʝʣʴʥʘʷ ʥʦʨʤʘ ʥʘ 

ʪʨʘʥʩʧʦʨʪʥʫʶ ʨʘʙʦʪʫ [4].  

ʆʩʥʦʚʥʘʷ ʥʦʨʤʘ ʢʦʨʨʝʢʪʠʨʫʝʪʩʷ ʥʘʜʙʘʚʢʘʤʠ ʚ ʧʨʦʮʝʥʪʘʭ ʩ ʫʯʝʪʦʤ ʚʨʝʤʝʥʠ 

ʛʦʜʘ, ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʠ ʜʦʨʦʞʥʳʭ ʫʩʣʦʚʠʡ, ʨʝʣʴʝʬʘ ʤʝʩʪʥʦʩʪʠ ʠ ʜʨʫʛʠʭ ʬʘʢʪʦʨʦʚ. 

ɼʦʧʦʣʥʠʪʝʣʴʥʘʷ ʥʦʨʤʘ ʨʘʩʭʦʜʘ ʪʦʧʣʠʚʘ ʦʩʪʘʝʪʩʷ ʧʦʩʪʦʷʥʥʦʡ ʜʣʷ ʚʩʝʛʦ ʤʥʦʛʦ-

ʦʙʨʘʟʠʷ ʫʩʣʦʚʠʡ ʨʘʙʦʪʳ ʘʚʪʦʤʦʙʠʣʷ.  

ʅʦʨʤʠʨʦʚʘʥʠʝ ʨʘʩʭʦʜʘ ʪʦʧʣʠʚʘ ʧʨʦʠʟʚʦʜʠʪʩʷ ʧʦ ʬʦʨʤʫʣʝ 

100100
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HQ += ,                                          (1.24)                     

ʛʜʝ ʅo ð ʦʩʥʦʚʥʘʷ ʥʦʨʤʘ ʨʘʩʭʦʜʘ ʪʦʧʣʠʚʘ, ʣ/100 ʢʤ;  

ʅw ð ʜʦʧʦʣʥʠʪʝʣʴʥʘʷ ʥʦʨʤʘ ʨʘʩʭʦʜʘ ʪʦʧʣʠʚʘ ʥʘ ʪʨʘʥʩʧʦʨʪʥʫʶ ʨʘʙʦʪʫ, ʣ/100 

ʪĀʢʤ;  

L ð ʧʨʦʙʝʛ ʘʚʪʦʤʦʙʠʣʷ, ʢʤ;  

W ð ʪʨʘʥʩʧʦʨʪʥʘʷ ʨʘʙʦʪʘ, ʪĀʢʤ. 

ɼʣʷ ʛʨʫʟʦʚʳʭ ʘʚʪʦʤʦʙʠʣʝʡ ʦʙʱʝʛʦ ʥʘʟʥʘʯʝʥʠʷ ʫʩʪʘʥʦʚʣʝʥʳ ʩʣʝʜʫʶʱʠʝ ʚʠʜʳ 
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ʥʦʨʤ: 

ð ʙʘʟʦʚʘʷ ʥʦʨʤʘ ʚ ʣʠʪʨʘʭ ʥʘ 100 ʢʤ (ʣ/100 ʢʤ) ʧʨʦʙʝʛʘ ʘʚʪʦʪʨʘʥʩʧʦʨʪʥʦʛʦ 

ʩʨʝʜʩʪʚʘ (ɸʊʉ) ʚ ʩʥʘʨʷʞʝʥʥʦʤ ʩʦʩʪʦʥ̫ʠʠ; 

ð ʪʨʘʥʩʧʦʨʪʥʘʷ ʥʦʨʤʘ ʚ ʣʠʪʨʘʭ ʥʘ 100 ʢʤ (ʣ/100 ʢʤ) ʧʨʦʙʝʛʘ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ 

ʪʨʘʥʩʧʦʨʪʥʦʡ ʨʘʙʦʪʳ ʩʘʤʦʩʚʘʣʦʤ, ʛʜʝ ʫʯʠʪʳʚʘʝʪʩʷ ʩʥʘʨʷʞʝʥʥʘʷ ʤʘʩʩʘ ʠ ʥʦʨʤʠʨʫʝ-

ʤʘʷ ʟʘʛʨʫʟʢʘ ʩʘʤʦʩʚʘʣʘ (ʩ ʢʦʵʬʬʠʮʠʝʥʪʦʤ 0,5); 

ð ʪʨʘʥʩʧʦʨʪʥʘʷ ʥʦʨʤʘ ʚ ʣ/100 ʪĿʢʤ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʪʨʘʥʩʧʦʨʪʥʦʡ ʨʘʙʦʪʳ ʛʨʫ-

ʟʦʚʦʛʦ ʘʚʪʦʤʦʙʠʣʷ ʫʯʠʪʳʚʘʝʪ ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ ʢ ʙʘʟʦʚʦʡ ʥʦʨʤʝ ʨʘʩʭʦʜ ʪʦʧʣʠʚʘ ʧʨʠ 

ʜʚʠʞʝʥʠʠ ʘʚʪʦʤʦʙʠʣʷ ʩ ʛʨʫʟʦʤ, ʘʚʪʦʧʦʝʟʜʘ ʩ ʧʨʠʮʝʧʦʤ ʠʣʠ ʧʦʣʫʧʨʠʮʝʧʦʤ ʙʝʟ ʛʨʫʟʘ 

ʠ ʩ ʛʨʫʟʦʤ ʠʣʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʥʘ ʢʘʞʜʫʶ ʪʦʥʥʫ 

ʧʝʨʝʚʦʟʠʤʦʛʦ ʛʨʫʟʘ, ʤʘʩʩʳ ʧʨʠʮʝʧʘ  ʠʣʠ  ʧʦʣʫʧʨʠʮʝʧʘ ð ʜʦ 2,0 ʣ/100 ʢʤ ʜʣʷ ʘʚʪʦ-

ʤʦʙʠʣʝʡ ʩ ʙʝʥʟʠʥʦʚʳʤʠ ʜʚʠʛʘʪʝʣʷʤʠ, ð ʠʣʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʙʦʣʝʝ ʪʦʯʥʳʭ ʨʘʩʯʝ-

ʪʦʚ, ʚʳʧʦʣʥʷʝʤʳʭ ʧʦ ʩʧʝʮʠʘʣʴʥʦʡ ʧʨʦʛʨʘʤʤʝ-ʤʝʪʦʜʠʢʝ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʜʣʷ ʢʘʞ-

ʜʦʡ ʢʦʥʢʨʝʪʥʦʡ ʤʘʨʢʠ, ʤʦʜʠʬʠʢʘʮʠʠ ʠ ʪʠʧʘ ɸʊʉ. 

ɹʘʟʦʚʘʷ ʥʦʨʤʘ ʨʘʩʭʦʜʘ ʪʦʧʣʠʚ ʟʘʚʠʩʠʪ ʦʪ ʢʦʥʩʪʨʫʢʮʠʠ ʘʚʪʦʤʦʙʠʣʷ, ʝʛʦ ʘʛʨʝʛʘ-

ʪʦʚ ʠ ʩʠʩʪʝʤ, ʢʘʪʝʛʦʨʠʠ, ʪʠʧʘ ʠ ʥʘʟʥʘʯʝʥʠʷ ʘʚʪʦʤʦʙʠʣʴʥʦʛʦ ʧʦʜʚʠʞʥʦʛʦ ʩʦʩʪʘʚʘ, ʦʪ 

ʚʠʜʘ ʠʩʧʦʣʴʟʫʝʤʳʭ ʪʦʧʣʠʚ, ʫʯʠʪʳʚʘʝʪ ʤʘʩʩʫ ʘʚʪʦʤʦʙʠʣʷ ʚ ʩʥʘʨʷʞʝʥʥʦʤ ʩʦʩʪʦʷʥʠʠ, 

ʪʠʧʠʟʠʨʦʚʘʥʥʳʡ ʤʘʨʰʨʫʪ ʠ ʨʝʞʠʤ ʜʚʠʞʝʥʠʷ ʚ ʫʩʣʦʚʠʷʭ ʵʢʩʧʣʫʘʪʘʮʠʠ ʚ ʧʨʝʜʝʣʘʭ 

çʇʨʘʚʠʣ ʜʦʨʦʞʥʦʛʦ ʜʚʠʞʝʥʠʷè. 

ʊʨʘʥʩʧʦʨʪʥʘʷ ʥʦʨʤʘ (ʥʦʨʤʘ ʥʘ ʪʨʘʥʩʧʦʨʪʥʫʶ ʨʘʙʦʪʫ) ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʙʘʟʦ-

ʚʫʶ ʥʦʨʤʫ ʠ ʟʘʚʠʩʠʪ ʠʣʠ ʦʪ ʛʨʫʟʦʧʦʜʲʝʤʥʦʩʪʠ ʠʣʠ ʦʪ ʢʦʥʢʨʝʪʥʦʡ ʤʘʩʩʳ ʧʝʨʝʚʦʟʠ-

ʤʦʛʦ ʛʨʫʟʘ. 

ʕʢʩʧʣʫʘʪʘʮʠʦʥʥʘʷ ʥʦʨʤʘ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʧʦ ʤʝʩʪʫ ʵʢʩʧʣʫʘʪʘʮʠʠ ɸʊʉ ʥʘ ʦʩ-

ʥʦʚʝ ʙʘʟʦʚʦʡ ʠʣʠ ʪʨʘʥʩʧʦʨʪʥʦʡ ʥʦʨʤʳ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʦʧʨʘʚʦʯʥʳʭ ʢʦʵʬʬʠʮʠʝʥ-

ʪʦʚ (ʥʘʜʙʘʚʦʢ), ʫʯʠʪʳʚʘʶʱʠʭ ʤʝʩʪʥʳʝ ʫʩʣʦʚʠʷ ʵʢʩʧʣʫʘʪʘʮʠʠ. 

1.3 ʅʝʜʦʩʪʘʪʢʠ ʜʝʡʩʪʚʫʶʱʝʡ ʩʠʩʪʝʤʳ ʥʦʨʤʠʨʦʚʘʥʠʷ ʨʘʩʭʦʜʘ ʪʦʧʣʠʚʘ 

ʉʦʛʣʘʩʥʦ ʜʝʡʩʪʚʫʶʱʠʤ ʤʝʪʦʜʠʯʝʩʢʠʤ ʨʝʢʦʤʝʥʜʘʮʠʷʤ [4], ʥʦʨʤʘ ʨʘʩʭʦʜʘ ʪʦʧ-

ʣʠʚʘ ʥʘ ʧʨʦʙʝʛ (Hs) ʷʚʣʷʝʪʩʷ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʠ ʦʩʥʦʚʥʦʡ (ʙʘʟʦʚʦʡ). ʆʥʘ ʧʨʝʜʥʘʟʥʘ-

ʯʝʥʘ ʜʣʷ ʚʩʝʭ ʙʝʟ ʠʩʢʣʶʯʝʥʠʷ ʘʚʪʦʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ. 



 33 

ʅʦʨʤʳ ʥʘ ʪʨʘʥʩʧʦʨʪʥʫʶ ʨʘʙʦʪʫ (Hw) ʠ ʝʟʜʢʫ ʩ ʛʨʫʟʦʤ (ʅz) ʷʚʣʷʶʪʩʷ ʜʦʙʘʚʦʯ-

ʥʳʤʠ. ʇʨʠ ʵʪʦʤ Hw ʧʨʠʟʚʘʥʘ ʫʯʠʪʳʚʘʪʴ ʧʦʚʳʰʝʥʠʝ ʨʘʩʭʦʜʘ ʪʦʧʣʠʚʘ ʚʩʣʝʜʩʪʚʠʝ 

ʫʚʝʣʠʯʝʥʠʷ ʧʦʣʥʦʡ ʤʘʩʩʳ ʘʚʪʦʪʨʘʥʩʧʦʨʪʥʦʛʦ ʩʨʝʜʩʪʚʘ ʟʘ ʩʯʝʪ ʧʝʨʝʚʦʟʠʤʦʛʦ ʛʨʫʟʘ, ʘ 

ʥʦʨʤʘ ʅz ð ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʟʘʪʨʘʪʳ ʪʦʧʣʠʚʘ, ʩʚʷʟʘʥʥʳʝ ʩ ʚʳʧʦʣʥʝʥʠʝʤ ʧʦʛʨʫʟʦʯ-

ʥʦ-ʨʘʟʛʨʫʟʦʯʥʳʭ ʨʘʙʦʪ. 

ʅʦʨʤʘ ʥʘ ʝʟʜʢʫ ʘʚʪʦʤʦʙʠʣʷ ʩ ʛʨʫʟʦʤ ʅz = 0,25 ʣ/ʝʟʜʢʘ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʝʜʠʥʦʡ 

ʜʣʷ ʩʘʤʦʩʚʘʣʦʚ. 

ʅʦʨʤʳ Hw ʠ ʅz ʥʝ ʠʤʝʶʪ ʠʥʜʠʚʠʜʫʘʣʴʥʳʡ ʭʘʨʘʢʪʝʨ, ʘ ʝʜʠʥʳ ʜʣʷ ʘʚʪʦʤʦʙʠʣʝʡ 

ʨʘʟʥʳʭ ʤʘʨʦʢ ʠ ʤʦʜʝʣʝʡ, ʠʩʧʦʣʴʟʫʶʱʠʭ ʦʜʠʥ ʠ ʪʦʪ ʞʝ ʚʠʜ ʪʦʧʣʠʚʘ. ʕʪʦ ʦʙʫʩʣʦʚʣʝ-

ʥʦ ʫʧʨʦʱʝʥʠʝʤ ʨʘʩʯʝʪʦʚ ʜʣʷ ʧʨʘʢʪʠʯʝʩʢʦʡ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʠ, ʘ ʥʝ ʨʘʚʥʦʡ ʧʦʪʨʝʙ-

ʥʦʩʪʴʶ ʨʘʟʥʳʭ ʘʚʪʦʤʦʙʠʣʝʡ ʚ ʪʦʧʣʠʚʝ. ʂʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʦʙʦʩʥʦʚʘʥʠʷ ʪʘʢʦʛʦ ʧʦʜ-

ʭʦʜʘ ʢ ʵʪʦʡ ʥʦʨʤʝ ʥʝʪ. ʅʝʪ ʦʙʦʩʥʦʚʘʥʠʷ ʠ ʨʘʟʣʠʯʥʳʭ ʟʥʘʯʝʥʠʡ ʥʦʨʤʳ Hw ʜʣʷ ʘʚʪʦ-

ʤʦʙʠʣʝʡ, ʠʩʧʦʣʴʟʫʶʱʠʭ ʨʘʟʥʳʝ ʚʠʜʳ ʪʦʧʣʠʚʘ. ʋʤʝʥʴʰʝʥʠʝ ʟʥʘʯʝʥʠʡ ʵʪʦʡ ʥʦʨʤʳ 

ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʨʘʥʝʝ ʜʝʡʩʪʚʫʶʱʠʤʠ ʥʦʨʤʘʤʠ, ʢʦʪʦʨʳʝ ʙʳʣʠ ʧʨʠʥʷʪʳ ʚ 1960 ʛ., 

ʦʯʝʚʠʜʥʦ, ʚʳʟʚʘʥʦ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝʤ ʢʦʥʩʪʨʫʢʮʠʠ ʜʚʠʛʘʪʝʣʝʡ ʠ ʘʚʪʦʤʦʙʠʣʝʡ ʚ 

ʮʝʣʦʤ. 

ʅʝ ʤʝʥʝʝ ʚʘʞʥʳʤ ʘʩʧʝʢʪʦʤ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʨʘʩʭʦʜʘ ʪʦʧʣʠʚʘ, 

ʩʧʦʩʦʙʳ ʧʝʨʝʚʦʟʢʠ ʛʨʫʟʘ ʢʘʢ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚ ʢʫʟʦʚʝ ʩʘʤʦʛʦ ʘʚʪʦʤʦʙʠʣʷ, ʪʘʢ ʠ ʚ 

ʢʫʟʦʚʝ ʧʨʠʮʝʧʘ, ʥʝ ̫ʚʣʷʶʪʩʷ ʨʘʚʥʦʮʝʥʥʳʤʠ, ʪ.ʢ. ʧʨʠ ʧʝʨʝʚʦʟʢʝ ʛʨʫʟʘ ʚ ʧʨʠʮʝʧʝ ʧʨʠ-

ʭʦʜʠʪʩʷ ʧʝʨʝʤʝʱʘʪʴ ʠ ʩʘʤ ʧʨʠʮʝʧ. ʇʝʨʝʚʦʟʢʘ ʛʨʫʟʘ ʚ ʧʨʠʮʝʧʝ ʩʦʧʨʷʞʝʥʘ ʩ ʫʚʝʣʠʯʝ-

ʥʠʝʤ ʦʙʱʝʡ ʤʘʩʩʳ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʩʨʝʜʩʪʚʘ, ʯʪʦ ʥʝʠʟʙʝʞʥʦ ʚʣʝʯʝʪ ʫʚʝʣʠʯʝʥʠʝ ʩʠʣ 

ʩʦʧʨʦʪʠʚʣʝʥʠʠ ʜʚʠʞʝʥʠʶ ʠ ʝʩʪʝʩʪʚʝʥʥʦʝ ʚʦʟʨʘʩʪʘʥʠʝ ʨʘʩʭʦʜʘ ʪʦʧʣʠʚʘ. ʇʨʠ ʠʩʧʦʣʴ-

ʟʦʚʘʥʠʠ ʧʨʠʮʝʧʘ ʦʙʲʝʢʪʠʚʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʨʘʩʭʦʜʘ ʪʦʧʣʠʚʘ, ʦʙʫʩʣʦʚʣʝʥʥʦʝ ʧʦʚʳʰʝ-

ʥʠʝʤ ʦʙʱʝʡ ʤʘʩʩʳ ʘʚʪʦʪʨʘʥʩʧʦʨʪʥʦʛʦ ʩʨʝʜʩʪʚʘ, ʩʥʠʞʘʝʪʩʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʧʦ-

ʚʳʝhʥʠʝʤ ʥʦʨʤʳ ʥʘ ʧʨʦʙʝʛ [4] 

Hs a ʧ = Hs + Hg Gʧʨ,                                              (1.25) 

ʛʜʝ  Hs ð ʙʘʟʦʚʘʷ ʥʦʨʤʘ ʨʘʩʭʦʜʘ ʪʦʧʣʠʚʘ ʥʘ ʧʨʦʙʝʛ, ʣ/100 ʢʤ; 

Hg ð ʥʦʨʤʘ ʨʘʩʭʦʜʘ ʪʦʧʣʠʚʘ ʥʘ 100 ʢʤ ʧʨʦʙʝʛʘ ʚ ʨʘʩʯʝʪʝ ʥʘ ʢʘʞʜʫʶ ʪʦʥʥʫ 

ʩʦʙʩʪʚʝʥʥʦʡ ʤʘʩʩʳ ʧʨʠʮʝʧʘ ʠʣʠ ʧʦʣʫʧʨʠʮʝʧʘ, ʣ/100 ʪʢʤ; 

Gʧʨ ð ʩʦʙʩʪʚʝʥʥʘʷ ʤʘʩʩʘ ʧʨʠʮʝʧʘ ʠʣʠ ʧʦʣʫʧʨʠʮʝʧʘ, ʪ. 
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ʄʝʪʦʜʠʯʝʩʢʠʝ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʧʨʠ ʵʪʦʤ, ʯʪʦ Hg = Hw [17], 

ʫʨʘʚʥʠʚʘ ̫ʨʘʩʭʦʜ ʪʦʧʣʠʚʘ, ʦʙʫʩʣʦʚʣʝʥʥʳʡ ʧʝʨʝʚʦʟʢʦʡ 1 ʪʦʥʥʳ ʛʨʫʟʘ ʚ ʢʫʟʦʚʝ ʩʘʤʦ-

ʛʦ ʘʚʪʦʤʦʙʠʣʷ, ʠ ʨʘʩʭʦʜ ʪʦʧʣʠʚʘ, ʚʳʟʚʘʥʥʳʡ ʙʫʢʩʠʨʦʚʢʦʡ ʧʨʠʮʝʧʘ ʤʘʩʩʦʡ 1 ʪ. ʉ 

ʧʨʘʢʪʠʯʝʩʢʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ ʫʨʘʚʥʠʚʘʥʠʝ ʫʢʘʟʘʥʥʳʭ ʥʦʨʤ ʤʦʞʝʪ ʙʳʪʴ ʠ ʮʝʣʝʩʦʦʙ-

ʨʘʟʥʦ, ʥʦ ʧʨʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʤ ʪʝʦʨʝʪʠʯʝʩʢʦʤ ʦʙʦʩʥʦʚʘʥʠʠ. ʇʨʠ ʦʜʠʥʘʢʦʚʦʡ ʤʘʩʩʝ 

ʛʨʫʟʘ ʠ ʧʨʠʮʝʧʘ ʠʭ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʜʚʠʞʝʥʠʶ ʤʦʞʝʪ ʙʳʪʴ ʥʝʦʜʠʥʘ-

ʢʦʚʳʤ ʠʟ-ʟʘ ʥʘʣʠʯʠʷ ʫ ʧʨʠʮʝʧʘ ʚʨʘʱʘʶʱʠʭʩʷ ʤʘʩʩ ʚ ʚʠʜʝ ʢʦʣʝʩ, ʢʦʪʦʨʳʭ ʥʝʪ ʫ ʧʝ-

ʨʝʚʦʟʠʤʦʛʦ ʛʨʫʟʘ. ʂʨʦʤʝ ʪʦʛʦ, ʥʘʣʠʯʠʝ ʧʨʠʮʝʧʘ ʩʦʟʜʘʝʪ ʜʦʧʦʣʥʠʪʝʣʴʥʦʝ ʘʵʨʦʜʠʥʘ-

ʤʠʯʝʩʢʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʠʣʠ ʧʦʚʳʰʝʥʥʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʢʘʯʝʥʠʶ ʰʠʥ. ɺʩʝ ʵʪʦ 

ʪʨʝʙʫʝʪ ʢʦʣʠʯʝʩʪʚʝʥʥʦʡ ʦʮʝʥʢʠ, ʥʘ ʙʘʟʝ ʢʦʪʦʨʳʭ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ ʪʦʤ, 

ʥʘʩʢʦʣʴʢʦ ʦʧʨʘʚʜʘʥʦ ʫʨʘʚʥʠʚʘʥʠʝ ʫʢʘʟʘʥʥʳʭ ʥʦʨʤ ʧʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʪʝʤ ʠʣʠ ʠʥʳʤ 

ʫʩʣʦʚʠʷʤ ʠ ʢʘʢʦʚ ʨʘʟʤʝʨ ʜʦʧʫʩʢʘʝʤʦʡ ʧʨʠ ʵʪʦʤ ʧʦʛʨʝʰʥʦʩʪʠ. 

ɼʨʫʛʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʤʝʪʦʜʠʢʠ ʧʣʘʥʠʨʦʚʘʥʠʷ ʨʘʩʭʦʜʘ ʪʦʧʣʠʚʘ ʷʚʣʷʝʪʩʷ ʪʦ, 

ʯʪʦ ʥʦʨʤʘ Hw ʜʣʷ ʚʩʝʭ ʤʘʨʦʢ ʠ ʤʦʜʝʣʝʡ ʘʚʪʦʤʦʙʠʣʝʡ, ʨʘʙʦʪʘ ʢʦʪʦʨʳʭ ʚ ʪʢʤ ʥʝ ʫʯʠ-

ʪʳʚʘʝʪʩʷ (ʘʚʪʦʩʘʤʦʩʚʘʣʳ ʠ ʜʨ.), ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʨʘʚʥʦʡ ʥʫʣʶ ʩ ʮʝʣɹʁ ʫʧʨʦʱʝʥʠʷ 

ʨʘʩʯʝʪʦʚ. ʇʨʠ ʵʪʦʤ, ʯʪʦʙʳ ʥʦʨʤʘʪʠʚʥʳʡ ʨʘʩʭʦʜ ʪʦʧʣʠʚʘ ʧʨʠʙʣʠʟʠʪʴ ʢ ʜʝʡʩʪʚʠʪʝʣʴ-

ʥʦʡ ʧʦʪʨʝʙʥʦʩʪʠ, ʚ ʮʝʣʷʭ ʢʦʤʧʝʥʩʘʮʠʠ ʧʨʦʠʟʚʦʜʠʪʩʷ ʟʘʚʳʰʝʥʠʝ ʥʦʨʤʳ ʨʘʩʭʦʜʘ 

ʪʦʧʣʠʚʘ ʥʘ ʧʨʦʙʝʛ. ɺ ʥʦʨʤʘʪʠʚʥʳʭ ʜʦʢʫʤʝʥʪʘʭ ʜʦ 2008 ʛʦʜʘ ʦʙ ʵʪʦʤ ʥʠʯʝʛʦ ʥʝ ʛʦʚʦ-

ʨʠʣʦʩʴ, ʥʦ ʵʪʦ ʥʝʪʨʫʜʥʦ ʟʘʤʝʪʠʪʴ, ʝʩʣʠ ʩʨʘʚʥʠʪʴ ʥʦʨʤʳ ʨʘʩʭʦʜʘ ʪʦʧʣʠʚʘ ʥʘ ʧʨʦʙʝʛ, 

ʫʩʪʘʥʦʚʣʝʥʥʳʝ, ʥʘʧʨʠʤʝʨ, ʜʣʷ ʙʦʨʪʦʚʦʛʦ ʘʚʪʦʤʦʙʠʣʷ ɿʀʃ-130 ʠ ʩʘʤʦʩʚʘʣʘ ɿʀʃ-

ʄʄɿ-555, ʢʦʪʦʨʳʝ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʨʘʚʥʳ 31 ʣ/100 ʢʤ ʠ 37 ʣ/100 ʢʤ [18]. ʇʦʩʣʝʜʥʷʷ 

ʥʦʨʤʘ ʧʨʝʚʳʰʘʝʪ ʧʝʨʚʫʶ ʥʘ 6 ʣ/100 ʢʤ. ʇʨʠ ʵʪʦʤ ʜʣʷ ʩʘʤʦʩʚʘʣʦʚ ʜʦʙʘʚʢʘ ʦʧʨʝʜʝʣʷ-

ʝʪʩʷ, ʠʩʭʦʜʷ ʠʟ ʪʦʛʦ, ʯʪʦ ʟʘʛʨʫʟʢʘ ʘʚʪʦʩʘʤʦʩʚʘʣʘ ʯʠʩʣʝʥʥʦ ʨʘʚʥʘ ʝʛʦ ʥʦʤʠʥʘʣʴʥʦʡ 

ʛʨʫʟʦʧʦʜʲʝʤʥʦʩʪʠ, ʘ ʧʨʦʙʝʛ ʩ ʛʨʫʟʦʤ ʨʘʚʝʥ ʧʦʣʦʚʠʥʝ ʦʙʱʝʛʦ ʧʨʦʙʝʛʘ: 

æHs = Hw 0,5 q,                                                  (1.26) 

ʛʜʝ q ð ʥʦʤʠʥʘʣʴʥʘʷ ʛʨʫʟʦʧʦʜʲʝʤʥʦʩʪʴ ʩʘʤʦʩʚʘʣʘ, ʣ/100 ʢʤ. 

ɺ ʤʝʪʦʜʠʯʝʩʢʠʭ ʨʝʢʦʤʝʥʜʘʮʠʷʭ 2008 ʛʦʜʘ [4] ʪʘʢʘʷ ʩʢʦʨʨʝʢʪʠʨʦʚʘʥʥʘʷ ʙʘʟʦʚʘʷ 

ʥʦʨʤʘ ʧʦʣʫʯʠʣʘ ʥʘʟʚʘʥʠʝ ʪʨʘʥʩʧʦʨʪʥʦʡ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʠ ʥʦʨʤʠʨʦʚʘʥʠʠ ʨʘʩʭʦʜʘ ʪʦʧʣʠʚʘ ʚ ʨʘʩʯʝʪ ʧʨʠʥʠʤʘʝʪʩʷ ʥʝ 

ʨʝʘʣʴʥʳʡ ʦʙʲʝʤ ʪʨʘʥʩʧʦʨʪʥʦʡ ʨʘʙʦʪʳ ʩʘʤʦʩʚʘʣʘ, ʘ ʥʝʢʘʷ ʥʦʤʠʥʘʣʴʥʘʷ ʚʝʣʠʯʠʥʘ, 
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ʚʳʨʘʞʘʝʤʘʷ ʬʦʨʤʫʣʦʡ W = qʥ (0,5 S). ʋʩʣʦʚʥʦʩʪʴ ʝʝ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ ʜʣʠʥʘ ʛʨʫʞʝ-

ʥʦʛʦ ʧʨʦʙʝʛʘ ʧʨʘʢʪʠʯʝʩʢʠ ʥʠʢʦʛʜʘ ʥʝ ʨʘʚʥʘ ʧʦʣʦʚʠʥʝ ʦʙʱʝʛʦ ʧʨʦʙʝʛʘ ʘʚʪʦʤʦʙʠʣʷ ʩ 

ʫʯʝʪʦʤ ʥʫʣʝʚʳʭ ʧʨʦʙʝʛʦʚ. ʂʨʦʤʝ ʪʦʛʦ, ʚ ʨʝʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ ʵʢʩʧʣʫʘʪʘʮʠʠ ʬʘʢʪʠʯʝ-

ʩʢʘʷ ʟʘʛʨʫʟʢʘ ʩʘʤʦʩʚʘʣʦʚ ʤʦʞʝʪ ʟʥʘʯʠʪʝʣʴʥʦ ʦʪʣʠʯʘʪʴʩʷ ʦʪ ʠʭ ʥʦʤʠʥʘʣʴʥʦʡ ʛʨʫʟʦ-

ʧʦʜʲʝʤʥʦʩʪʠ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʤʦʞʥʦ ʟʘʢʣʶʯʠʪʴ, ʯʪʦ ʩʢʨʳʪʘʷ ʜʦʙʘʚʢʘ ʢ ʙʘʟʦʚʦʡ 

ʥʦʨʤʝ ʥʘ ʧʨʦʙʝʛ æHs, ʢʦʪʦʨʘʷ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʜʣʷ ʘʚʪʦʩʘʤʦʩʚʘʣʦʚ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʙʘʟʦʚʦʡ ʤʦʜʝʣʴʶ ʘʚʪʦʤʦʙʠʣʷ ʠ ʧʨʠʟʚʘʥʘ ʫʯʠʪʳʚʘʪʴ ʝʛʦ ʧʦʣʝʟʥʫʶ ʥʘʛʨʫʟʢʫ, ʚʝʩʴʤʘ 

ʧʨʠʙʣʠʟʠʪʝʣʴʥʘ ʠ ʥʝ ʦʪʨʘʞʘʝʪ ʨʝʘʣʴʥʦʝ ʚʦʟʨʘʩʪʘʥʠʝ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʦʛʦ ʨʘʩʭʦʜʘ 

ʪʦʧʣʠʚʘ. ʀʟ ʩʢʘʟʘʥʥʦʛʦ ʩʣʝʜʫʝʪ, ʯʪʦ ʫ ʪʝʭ ʘʚʪʦʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ, ʜʣʷ ʢʦʪʦʨʳʭ 

ʫʩʣʦʚʥʦ ʧʨʠʥʠʤʘʝʪʩʷ Hw = 0, ʥʦʨʤʳ ʨʘʩʭʦʜʘ ʪʦʧʣʠʚʘ ʥʘ ʧʨʦʙʝʛ Hs ʬʘʢʪʠʯʝʩʢʠ ʠʩʢʘ-

ʞʝʥʳ ʠ ʥʝ ʦʪʨʘʞʘʶʪ ʨʝʘʣʴʥʳʝ ʟʘʪʨʘʪʳ ʪʦʧʣʠʚʘ ʥʘ ʧʨʦʙʝʛ S. ɿʘʚʳʰʝʥʠʝ ʥʦʨʤʳ Hs 

ʩʪʠʤʫʣʠʨʫʝʪ ʚʦʜʠʪʝʣʝʡ ʪʘʢʠʭ ʘʚʪʦʤʦʙʠʣʝʡ ʢ ʫʚʝʣʠʯʝʥʠʶ ʭʦʣʦʩʪʳʭ ʠ ʥʫʣʝʚʳʭ ʧʨʦ-

ʙʝʛʦʚ ʠ ʙʦʣʝʝ ʥʠʟʢʦʤʫ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʠʭ ʛʨʫʟʦʧʦʜʲʝʤʥʦʩʪʠ. ʋʢʘʟʘʥʥʳʝ ʥʝʜʦʩʪʘʪʢʠ 

ʫʩʫʛʫʙʣʷʶʪʩʷ ʝʱʝ ʠ ʪʝʤ, ʯʪʦ ʧʦʚʳʰʝʥʥʳʝ ʥʦʨʤʳ ʨʘʩʭʦʜʘ ʪʦʧʣʠʚʘ ʥʘ ʧʨʦʙʝʛ ʚ ʜʝʡ-

ʩʪʚʫʶʱʝʡ ʤʝʪʦʜʠʢʝ [4], ʢʘʢ ʠ ʨʘʥʝʝ, ʢʦʨʨʝʢʪʠʨʫʶʪʩʷ ʪʝʤʠ ʞʝ ʩʘʤʳʤʠ ʥʘʜʙʘʚʢʘʤʠ, 

ʯʪʦ ʠ ʙʘʟʦʚʳʝ ʥʦʨʤʳ. ɼʝʡʩʪʚʫʶʱʠʝ ʤʝʪʦʜʠʯʝʩʢʠʝ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʨʝʜʫʩʤʘʪʨʠʚʘʶʪ 

ʢʦʨʨʝʢʪʠʨʦʚʘʥʠʝ ʥʦʨʤʘʪʠʚʥʦʛʦ ʨʘʩʭʦʜʘ ʪʦʧʣʠʚʘ ʥʘ ʪʨʘʥʩʧʦʨʪʥʫʶ ʨʘʙʦʪʫ ʩ ʧʦʤʦ-

ʱʴʶ ʪʝʭ ʞʝ ʩʘʤʳʭ ʥʘʜʙʘʚʦʢ, ʯʪʦ ʠ ʥʦʨʤʘʪʠʚʥʦʛʦ ʨʘʩʭʦʜʘ ʥʘ ʧʨʦʙʝʛ.  

ʇʦʨʷʜʦʢ ʢʦʨʨʝʢʪʠʨʦʚʘʥʠʷ ʥʦʨʤ ʨʘʩʭʦʜʘ ʪʦʧʣʠʚʘ ʚ ʥʦʨʤʘʪʠʚʥʳʭ ʜʦʢʫʤʝʥʪʘʭ 

ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʤʝʨʝ ʚʦʣʝʚʳʤ ʩʧʦʩʦʙʦʤ, ʧʦʪʦʤʫ ʯʪʦ ʜʦ ʥʘʩʪʦʷʱʝʛʦ 

ʚʨʝʤʝʥʠ ʥʝʪ ʥʘʫʯʥʦʡ ʦʩʥʦʚʳ ʢʦʨʨʝʢʪʠʨʦʚʘʥʠʷ ʚʩʝʭ ʧʨʠʥʷʪʳʭ ʥʦʨʤ ʨʘʩʭʦʜʘ ʪʦʧʣʠ-

ʚʘ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʥʦʨʤʳ ʥʘ ʪʨʘʥʩʧʦʨʪʥʫʶ ʨʘʙʦʪʫ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʘʥʘʣʠʟ ʧʦʟʚʦʣʷʝʪ ʩʜʝʣʘʪʴ ʩʣʝʜʫʶʱʠʝ ʦʩʥʦʚʥʳʝ ʚʳʚʦʜʳ: 

1) ʚ ʜʝʡʩʪʚʫʶʱʝʡ ʩʠʩʪʝʤʝ ʥʦʨʤʠʨʦʚʘʥʠʷ ʨʘʩʭʦʜʘ ʪʦʧʣʠʚʘ ʫʯʝʪ ʥʘʛʨʫʟʢʠ ʘʚʪʦ-

ʤʦʙʠʣʷ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʜʚʫʤʷ ʩʧʦʩʦʙʘʤʠ: ʚ ʷʚʥʦʡ ʬʦʨʤʝ (ʧʦʩʨʝʜʩʪʚʦʤ ʠʩʧʦʣʴʟʦʚʘ-

ʥʠʷ ʥʦʨʤʳ ʨʘʩʭʦʜʘ ʪʦʧʣʠʚʘ ʥʘ ʪʨʘʥʩʧʦʨʪʥʫʶ ʨʘʙʦʪʫ) ʠ ʚ ʩʢʨʳʪʦʡ ʬʦʨʤʝ ð ʧʦʩʨʝʜ-

ʩʪʚʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʘʢ ʥʘʟʳʚʘʝʤʦʡ ʪʨʘʥʩʧʦʨʪʥʦʡ ʥʦʨʤʳ, ʪ.ʝ. ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ 

ʟʘʚʳʰʝʥʠʷ ʙʘʟʦʚʦʡ ʥʦʨʤʳ ʨʘʩʭʦʜʘ ʪʦʧʣʠʚʘ (ʘʚʪʦʩʘʤʦʩʚʘʣʳ ʠ ʜʨ.); 

2) ʥʘʜʙʘʚʢʘ, ʢʦʪʦʨʘʷ ʩʦʜʝʨʞʠʪʩʷ ʚ ʪʨʘʥʩʧʦʨʪʥʳʭ ʥʦʨʤʘʭ ʨʘʩʭʦʜʘ ʪʦʧʣʠʚʘ, 

ʫʩʪʘʥʘʚʣʠʚʘʝʤʳʭ ʜʣʷ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ, ʨʘʙʦʪʘ ʢʦʪʦʨʳʭ ʥʝ ʫʯʠʪʳʚʘʝʪʩʷ ʚ ʪʢʤ, 
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ʟʘʯʘʩʪʫʶ ʥʝ ʦʪʨʘʞʘʝʪ ʬʘʢʪʠʯʝʩʢʠʡ ʦʙʲʝʤ ʚʳʧʦʣʥʷʝʤʦʡ ʪʨʘʥʩʧʦʨʪʥʦʡ ʨʘʙʦʪʳ, ʚ ʩʠ-

ʣʫ ʯʝʛʦ ʥʦʨʤʘ ʥʝ ʚʩʝʛʜʘ ʦʪʨʘʞʘʝʪ ʨʝʘʣʴʥʫʶ ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʪʦʧʣʠʚʝ; 

3) ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʝʜʠʥʳʭ ʥʦʨʤ ʨʘʩʭʦʜʘ ʪʦʧʣʠʚʘ ʜʣʷ ʚʩʝʭ ʘʚʪʦʤʦʙʠʣʝʡ, ʠʩ-

ʧʦʣʴʟʫʶʱʠʭ ʪʦʪ ʠʣʠ ʠʥʦʡ ʚʠʜ ʪʦʧʣʠʚʘ ʠ ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʩʧʦʩʦʙʘ ʧʝʨʝʚʦʟʢʠ (ʚ ʢʫʟʦʚʝ 

ʩʘʤʦʛʦ ʘʚʪʦʤʦʙʠʣʷ ʠʣʠ ʚ ʧʨʠʮʝʧʝ) ʟʥʘʯʠʪʝʣʴʥʦ ʫʧʨʦʱʘʝʪ ʚʳʯʠʩʣʝʥʠʷ ʧʣʘʥʦʚʦʛʦ 

ʨʘʩʭʦʜʘ ʪʦʧʣʠʚʘ, ʥʦ ʥʫʞʜʘʝʪʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʤ ʪʝʦʨʝʪʠʯʝʩʢʦʤ ʠ ʵʢʩʧʝʨʠʤʝʥ-

ʪʘʣʴʥʦʤ ʦʙʦʩʥʦʚʘʥʠʠ; 

4) ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʦʜʥʠʭ ʠ ʪʝʭ ʞʝ ʥʘʜʙʘʚʦʢ ʜʣʷ ʢʦʨʨʝʢʪʠʨʦʚʘʥʠʷ ʥʦʨʤʳ ʨʘʩʭʦ-

ʜʘ ʪʦʧʣʠʚʘ ʥʘ ʧʨʦʙʝʛ ʠ ʥʘ ʪʨʘʥʩʧʦʨʪʥʫʶ ʨʘʙʦʪʫ ʥʝ ʠʤʝʝʪ ʧʦʜ ʩʦʙʦʡ ʜʦʣʞʥʦʛʦ ʪʝʦʨʝ-

ʪʠʯʝʩʢʦʛʦ ʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʦʙʦʩʥʦʚʘʥʠʷ. 

ʋʢʘʟʘʥʥʳʝ ʚʳʰʝ ʥʝʜʦʩʪʘʪʢʠ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʪʦʤ, ʯʪʦ ʜʝʡʩʪʚʫʶʱʘʷ ʩʠʩʪʝ-

ʤʘ ʫʯʝʪʘ ʧʦʣʝʟʥʦʡ ʥʘʛʨʫʟʢʠ ʧʨʠ ʥʦʨʤʠʨʦʚʘʥʠʷ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʦʛʦ ʨʘʩʭʦʜʘ ʪʦʧʣʠʚʘ 

ʥʫʞʜʘʝʪʩʷ ʚ ʜʘʣʴʥʝʡʰʝʤ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʠ. 

ɹʦʣʝʝ ʧʨʘʚʠʣʴʥʳʤ ʧʨʠ ʥʦʨʤʠʨʦʚʘʥʠʠ ʨʘʩʭʦʜʘ ʪʦʧʣʠʚʘ ʷʚʣʷʝʪʩʷ ʘʥʘʣʠʪʠ-

ʯʝʩʢʦʝ ʦʧʨʝʜʝʣʝʥʠʝ ʝʛʦ ʩ ʫʯʝʪʦʤ ʢʘʢ ʤʦʞʥʦ ʙʦʣʴʰʝʛʦ ʢʦʣʠʯʝʩʪʚʘ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʠ 

ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʬʘʢʪʦʨʦʚ. 

1.4 ʉʦʚʨʝʤʝʥʥʳʝ ʪʝʭʥʠʯʝʩʢʠʝ ʩʨʝʜʩʪʚʘ ʜʣʷ ʢʦʥʪʨʦʣʷ ʨʘʩʭʦʜʘ ʪʦʧʣʠʚʘ ʠ 

ʧʘʨʘʤʝʪʨʦʚ ʘʚʪʦʤʦʙʠʣʝʡ 

ʅʝʜʦʩʪʫʧʥʦʩʪʴ ʩʠʩʪʝʤ ʩʣʝʞʝʥʠʷ ʟʘ ʪʝʭʥʠʯʝʩʢʠʤʠ ʦʙʲʝʢʪʘʤʠ ʪʠʧʘ GPS-

ɻʃʆʅɸʉʉ ʚ ʧʨʝʜʳʜʫʱʠʝ ʧʝʨʠʦʜʳ ʥʝ ʧʦʟʚʦʣʷʣʘ ʧʨʠʤʝʥʠʪʴ ʤʝʪʦʜʳ ʬʠʟʠʯʝʩʢʦʛʦ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʨʘʩʭʦʜʘ ʪʦʧʣʠʚʘ, ʢʦʪʦʨʳʝ ʦʙʳʯʥʦ ʟʘʤʝʥʷʣʠʩʴ ʵʤʧʠʨʠʯʝʩʢʠʤʠ ʟʘʚʠ-

ʩʠʤʦʩʪʷʤʠ. ʇʦʵʪʦʤʫ ʩʪʨʦʠʪʴ ʘʜʝʢʚʘʪʥʫʶ ʤʘʪʝʤʘʪʠʯʝʩʢʫʶ ʤʦʜʝʣʴ ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ 

ʨʘʩʭʦʜʘ ʪʦʧʣʠʚʘ ʥʝ ʧʨʝʜʩʪʘʚʣʷʣʦʩʴ ʚʦʟʤʦʞʥʳʤ. ʂʘʢ ʧʨʘʚʠʣʦ, ʧʨʠʭʦʜʠʣʦʩʴ ʦʛʨʘʥʠ-

ʯʠʚʘʪʴʩʷ ʩʨʝʜʥʝʚʟʚʝʰʝʥʥʳʤʠ ʟʥʘʯʝʥʠʷʤʠ, ʨʘʩʩʯʠʪʘʥʥʳʤʠ ʜʣʷ ʪʨʝʭ-ʯʝʪʳʨʝʭ ʬʘʢʪʦ-

ʨʦʚ (ʩʢʦʨʦʩʪʴ, ʧʨʦʙʝʛ, ʤʘʩʩʘ ʧʝʨʝʚʦʟʠʤʦʛʦ ʛʨʫʟʘ ʠʣʠ ʥʘʨʘʙʦʪʢʘ) [16]. 

ʉ ʚʥʝʜʨʝʥʠʝʤ ʥʘ ʨʷʜʝ ʧʨʝʜʧʨʠʷʪʠʡ ʩʠʩʪʝʤ ʢʦʥʪʨʦʣʷ ʧʘʨʘʤʝʪʨʦʚ ʵʬʬʝʢʪʠʚʥʦ-

ʩʪʠ ʨʘʙʦʪʳ ʘʚʪʦʤʦʙʠʣʝʡ, ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ GPS-ɻʃʆʅɸʉʉ, ʨʝʰʠʣʠʩʴ ʧʨʦʙʣʝʤʳ, 

ʩʚʷʟʘʥʥʳʝ ʩ ʫʯʝʪʦʤ ʨʘʩʭʦʜʘ ʪʦʧʣʠʚʘ. ʅʦ ʧʨʦʙʣʝʤʘ ʦʮʝʥʢʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʘʩʭʦʜʦ-

ʚʘʥʠʷ ʪʦʧʣʠʚʘ ʜʦ ʩʠʭ ʧʦʨ ʥʝ ʧʦʪʝʨʷʣʘ ʘʢʪʫʘʣʴʥʦʩʪʠ. ʂʨʦʤʝ ʪʦʛʦ, ʦʧʠʨʘʷʩʴ ʪʦʣʴʢʦ ʥʘ 
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ʧʦʢʘʟʘʪʝʣʠ ʪʘʢʠʭ ʩʠʩʪʝʤ ʙʝʟ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʠʥʬʦʨʤʘʮʠʠ ʠ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ, ʥʝ-

ʚʦʟʤʦʞʥʦ ʚ ʧʦʣʥʦʡ ʤʝʨʝ ʦʮʝʥʠʪʴ, ʥʘʩʢʦʣʴʢʦ ʵʬʬʝʢʪʠʚʥʦ ʨʘʙʦʪʘʝʪ ʘʚʪʦʤʦʙʠʣʴ.    

ʅʘ ʦʩʥʦʚʘʥʠʠ ʜʘʥʥʳʭ, ʧʦʣʫʯʝʥʥʳʭ ʦ ʧʘʨʘʤʝʪʨʘʭ ʘʚʪʦʤʦʙʠʣʝʡ ʧʨʠ ʧʦʤʦʱʠ 

GPS-ʪʝʭʥʦʣʦʛʠʠ, ʚʝʩʴ ʨʘʩʯʝʪʥʳʡ ʧʝʨʠʦʜ ʵʢʩʧʣʫʘʪʘʮʠʠ ʨʘʟʙʠʚʘʝʪʩʷ ʥʘ ʭʘʨʘʢʪʝʨʥʳʝ 

ʫʯʘʩʪʢʠ. ʈʘʩʯʝʪ ʣʠʥʝʡʥʦʛʦ ʨʘʩʭʦʜʘ ʪʦʧʣʠʚʘ ʧʨʦʠʟʚʦʜʠʪʩʷ ʧʦ ʵʪʠʤ ʭʘʨʘʢʪʝʨʥʳʤ 

ʫʯʘʩʪʢʘʤ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʘ ʧʨʝʜʧʨʠʷʪʠʷʭ ʘʚʪʦʤʦʙʠʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ ʩʪʨʘʥ ʧʦʩʪ-

ʩʦʚʝʪʩʢʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʧʨʠʤʝʥʷʝʪʩʷ ʨʷʜ ʩʠʩʪʝʤ ʢʦʥʪʨʦʣʷ ʨʘʩʭʦʜʘ ʪʦʧʣʠʚʘ, ʠʩ-

ʧʦʣʴʟʫʶʱʠʭ ʪʝʭʥʦʣʦʛʠʠ GPS/ʇʃʆʅɸʉʉ. ʆʩʦʙʦ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʩʣʝʜʫʶʱʠʝ ʧʨʦ-

ʜʫʢʪʳ ʚʝʜʫʱʠʭ ʧʨʝʜʧʨʠʷʪʠʡ-ʨʘʟʨʘʙʦʪʯʠʢʦʚ ʩʠʩʪʝʤ ʤʦʥʠʪʦʨʠʥʛʘ ʪʨʘʥʩʧʦʨʪʘ ʠ ʢʦʥ-

ʪʨʦʣʷ ʨʘʩʭʦʜʘ ʪʦʧʣʠʚʘ: OMNJCOMM, ɸʚʪʦʛʨʘʬ, ɻʃʆʉɸɺ, LOCARUS. 

ʃʶʙʘʷ ʠʟ ʚʳʰʝʫʢʘʟʘʥʥʳʭ ʩʠʩʪʝʤ ʢʦʥʪʨʦʣʷ ʨʘʩʭʦʜʘ ʪʦʧʣʠʚʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦ-

ʙʦʡ ʧʨʦʛʨʘʤʤʥʦ-ʘʧʧʘʨʘʪʥʳʡ ʠʥʩʪʨʫʤʝʥʪ, ʧʦʟʚʦʣʷʶʱʠʡ ʦʩʫʱʝʩʪʚʣʷʪʴ ʦʧʝʨʘʪʠʚʥʳʡ 

ʢʦʥʪʨʦʣʴ: 

ð ʤʝʩʪʦʧʦʣʦʞʝʥʠʷ ʘʚʪʦʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ; 

ð ʨʘʩʭʦʜʘ ʪʦʧʣʠʚʘ; 

ð ʦʩʥʦʚʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʨʘʙʦʪʳ ʘʚʪʦʤʦʙʠʣʝʡ; 

ð ʪʝʭʥʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʫʟʣʦʚ ʘʚʪʦʤʦʙʠʣʝʡ; 

ð ʬʘʢʪʦʚ ʚʦʨʦʚʩʪʚʘ ʪʦʧʣʠʚʘ ʠ ʜʨʫʛʠʭ ʥʘʨʫʰʝʥʠʡ. 

ʂʦʥʪʨʦʣʴ ʨʘʙʦʪʳ ʠ ʨʘʩʭʦʜʘ ʪʦʧʣʠʚʘ ʢʘʞʜʦʡ ʘʚʪʦʪʨʘʥʩʧʦʨʪʥʦʡ ʝʜʠʥʠʮʳ ʧʦʟ-

ʚʦʣʷʝʪ ʩʥʠʞʘʪʴ ʟʘʪʨʘʪʳ ʥʘ ʩʦʜʝʨʞʘʥʠʝ ʤʘʰʠʥ ʠ ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʦʚʳʰʝʥʠʶ ʨʝʥʪʘ-

ʙʝʣʴʥʦʩʪʠ ʧʨʝʜʧʨʠʷʪʠʡ ʘʚʪʦʤʦʙʠʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ ʜʦ 40 %. 

ʉʠʩʪʝʤʘ ʢʦʥʪʨʦʣʷ ʨʘʩʭʦʜʘ ʪʦʧʣʠʚʘ ʚʳʧʦʣʥʷʝʪ ʩʣʝʜʫʶʱʠʝ ʬʫʥʢʮʠʠ [19, 20]: 

ð ʦʧʝʨʘʪʠʚʥʳʡ ʤʦʥʠʪʦʨʠʥʛ ʘʚʪʦʪʨʘʥʩʧʦʨʪʘ ð ʦʙʝʩʧʝʯʠʚʘʝʪ ʢʦʥʪʨʦʣʴ ʧʝʨʝ-

ʤʝʱʝʥʠʷ ʘʚʪʦʤʦʙʠʣʝʡ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʥʘʟʥʘʯʝʥʥʳʤʠ ʤʘʨʰʨʫʪʘʤʠ ʩʣʝʜʦʚʘʥʠʷ, 

ʫʯʝʪ ʧʨʦʙʝʛʘ ʠ ʚʳʷʚʣʝʥʠʝ ʥʝʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʳʭ ʨʝʡʩʦʚ; 

ð ʢʦʥʪʨʦʣʴ ʨʘʩʭʦʜʘ ʪʦʧʣʠʚʘ, ʢʦʥʪʨʦʣʴ ʚʨʝʤʝʥʠ, ʤʝʩʪʘ ʠ ʦʙʲʝʤʘ ʟʘʧʨʘʚʦʢ ʪʦʧ-

ʣʠʚʦʤ ð ʠʩʢʣʶʯʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʩʣʠʚʘ ʪʦʧʣʠʚʘ, ʣʠʙʦ ʧʨʠʤʝʥʝʥʠʝ ʨʘʟʣʠʯʥʳʭ ʤʘ-

ʭʠʥʘʮʠʡ ʧʨʠ ʟʘʧʨʘʚʢʘʭ, ʩ ʦʪʯʝʪʥʦʩʪʴʶ ʠ ʧʨʠʧʠʩʢʘʤʠ; 

ð ʢʦʥʪʨʦʣʴ ʬʘʢʪʠʯʝʩʢʦʛʦ ʚʨʝʤʝʥʠ ʨʘʙʦʪʳ ʘʚʪʦʤʦʙʠʣʝʡ ð ʜʣʷ ʚʳʷʚʣʝʥʠʷ 
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ʧʨʦʩʪʦʝʚ, ʥʘʨʫʰʝʥʠʷ ʨʘʙʦʯʝʛʦ ʛʨʘʬʠʢʘ ʣʠʙʦ ʥʝʨʘʮʠʦʥʘʣʴʥʦʛʦ ʠʩʧʦʣʟɹʦʚʘʥʠʷ; 

ð ʧʦʩʣʝʨʝʡʩʦʚʳʡ ʢʦʥʪʨʦʣʴ ʧʨʦʡʜʝʥʥʦʛʦ ʤʘʨʰʨʫʪʘ; 

ð ʢʦʥʪʨʦʣʴ ʨʘʙʦʪʳ ʜʚʠʛʘʪʝʣʷ: ʦʙʦʨʦʪʦʚ (ʨʠʩʫʥʦʢ 1.2); 

ð ʢʦʥʪʨʦʣʴ ʵʢʩʧʣʫʘʪʘʮʠʠ ʘʚʪʦʤʦʙʠʣʷ: ʥʘʛʨʫʟʢʠ ʥʘ ʦʩʴ; 

ð ʢʦʥʪʨʦʣʴ ʪʝʭʥʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʘʚʪʦʤʦʙʠʣʝʡ; 

ð ʧʨʦʚʝʨʢʘ ʠ ʨʘʟʨʘʙʦʪʢʘ ʥʦʨʤ ʨʘʩʭʦʜʘ ʪʦʧʣʠʚʘ. 

ʉʠʩʪʝʤʘ ʢʦʥʪʨʦʣʷ ʨʘʩʭʦʜʘ ʪʦʧʣʠʚʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʢʦʤʧʣʝʢʩ ʙʦʨʪʦʚʦʛʦ 

ʦʙʦʨʫʜʦʚʘʥʠʷ ʘʚʪʦʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ, ʪʦʯʝʢ ʜʦʩʪʫʧʘ, ʩʝʨʚʝʨʦʚ ʠ ʢʘʥʘʣʦʚ ʩʚʷʟʠ. 

ʊʝʨʤʠʥʘʣ, ʫʩʪʘʥʦʚʣʝʥʥʳʡ ʥʘ ʘʚʪʦʤʦʙʠʣʴ, ʦʧʨʝʜʝʣʷʝʪ ʧʦ ʩʠʛʥʘʣʘʤ ʥʘʚʠʛʘʮʠ-

ʦʥʥʳʭ ʩʧʫʪʥʠʢʦʚ ʝʛʦ ʤʝʩʪʦʧʦʣʦʞʝʥʠʝ, ʩʢʦʨʦʩʪʴ ʠ ʥʘʧʨʘʚʣʝʥʠʝ ʜʚʠʞʝʥʠʷ. ʊʘʢʞʝ 

ʪʝʨʤʠʥʘʣ ʧʦʣʫʯʘʝʪ ʩʠʛʥʘʣʳ ʦʪ ʧʦʜʢʣʶʯʝʥʥʳʭ ʢ ʥʝʤʫ ʜʘʪʯʠʢʦʚ ʙʦʨʪʦʚʦʛʦ ʦʙʦʨʫʜʦ-

ʚʘʥʠʷ ʠ ʟʘʧʠʩʳʚʘʝʪ ʚʦ ʚʥʫʪʨʝʥʥʶʶ ʧʘʤʷʪʴ ʟʥʘʯʝʥʠʷ ʚʩʝʭ ʧʘʨʘʤʝʪʨʦʚ. 

ɼʘʣʝʝ, ʩ ʟʘʜʘʥʥʦʡ ʧʝʨʠʦʜʠʯʥʦʩʪʴʶ, ʣʠʙʦ ʧʨʠ ʥʘʩʪʫʧʣʝʥʠʠ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʩʦ-

ʙʳʪʠʷ, ʬʦʨʤʠʨʫʶʪʩʷ ʦʪʯʝʪʳ, ʢʦʪʦʨʳʝ ʧʝʨʝʜʘʶʪʩʷ ʥʘ ʪʦʯʢʫ ʜʦʩʪʫʧʘ ʧʦʩʨʝʜʩʪʚʦʤ 

GSM/GPRS ʠʣʠ GSM/SMS-ʩʦʦʙʱʝʥʠʡ. ʊʦʯʢʘ ʜʦʩʪʫʧʘ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʧʝʨʝʜʘʝʪ ʧʦ-

ʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʥʘ ʦʜʠʥ ʠʣʠ ʥʝʩʢʦʣʴʢʦ ʩʝʨʚʝʨʦʚ ʫʩʣʫʛ ð ʥʘʧʨʠʤʝʨ, ʩʝʨʚʠʩʘ ʢʦʥ-

ʪʨʦʣʷ ʪʨʘʥʩʧʦʨʪʘ ORF Monitor. ʇʦʣʴʟʦʚʘʪʝʣʠ, ʧʨʠ ʥʘʣʠʯʠʠ WEB-ʙʨʘʫʟʝʨʘ ʠ ʜʦʩʪʫʧʘ 

ʢ ʩʝʪʠ ʀʥʪʝʨʥʝʪ, ʤʦʛʫʪ ʧʨʦʩʤʘʪʨʠʚʘʪʴ ʦʪʯʝʪʳ ʥʘ ʩʝʨʚʝʨʝ ʫʩʣʫʛ. 

ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʦʧʝʨʘʪʠʚʥʦʛʦ, ʜʦʩʪʦʚʝʨʥʦʛʦ, ʠ ʥʘʜʝʞʥʦʛʦ ʩʙʦʨʘ ʠ ʦʙʨʘʙʦʪʢʠ 

ʠʥʬʦʨʤʘʮʠʠ ʩʠʩʪʝʤʳ ʢʦʥʪʨʦʣʷ ʨʘʩʭʦʜʘ ʪʦʧʣʠʚʘ ʠʩʧʦʣʴʟʫʝʪ ʩʣʝʜʫʶʱʠʝ ʠʥʥʦʚʘʮʠ-

ʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ: 

ð GPS ð ʘʤʝʨʠʢʘʥʩʢʘʷ ʩʧʫʪʥʠʢʦʚʘʷ ʩʠʩʪʝʤʘ ʦʧʨʝʜʝʣʝʥʠʷ ʤʝʩʪʦʥʘʭʦʞʜʝʥʠʷ 

ʦʙʲʝʢʪʦʚ. ʉʠʛʥʘʣʳ ʩʧʫʪʥʠʢʦʚ GPS ʧʦʟʚʦʣʷʶʪ ʥʘʚʠʛʘʮʠʦʥʥʦʤʫ ʧʨʠʝʤʥʠʢʫ ʧʦʪʨʝʙʠ-

ʪʝʣʷ ʚʳʯʠʩʣʷʪʴ ʪʝʢʫʱʠʝ ʢʦʦʨʜʠʥʘʪʳ ʥʘ ʤʝʩʪʥʦʩʪʠ, ʩʢʦʨʦʩʪʴ ʠ ʥʘʧʨʘʚʣʝʥʠʝ ʜʚʠʞʝ-

ʥʠʷ. 

ð ɻʃʆʅɸʉʉ ð ʨʦʩʩʠʡʩʢʘʷ ʥʘʚʠʛʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ. ʆʩʥʦʚʥʦʝ ʦʪʣʠʯʠʝ ʦʪ ʩʠ-

ʩʪʝʤʳ GPS ʚ ʪʦʤ, ʯʪʦ ʩʧʫʪʥʠʢʠ ɻʃʆʅɸʉʉ ʚ ʩʚʦʝʤ ʦʨʙʠʪʘʣʴʥʦʤ ʜʚʠʞʝʥʠʠ ʥʝ ʠʤʝ-

ʶʪ ʩʠʥʭʨʦʥʥʦʩʪʠ ʩ ʚʨʘʱʝʥʠʝʤ ɿʝʤʣʠ, ʯʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʠʤ ʙʦʣʴʰʫʶ ʩʪʘʙʠʣʥɹʦʩʪʴ. 

ð GPRS ð ʥʘʜʩʪʨʦʡʢʘ ʥʘʜ ʪʝʭʥʦʣʦʛʠʝʡ ʤʦʙʠʣʴʥʦʡ ʩʚʷʟʠ GSM, ʦʩʫʱʝ-

ʩʪʚʣʷʶʱʘʷ ʧʘʢʝʪʥʫʶ ʧʝʨʝʜʘʯʫ ʜʘʥʥʳʭ. GPRS ʧʦʟʚʦʣʷʝʪ ʧʦʣʴʟʦʚʘʪʝʣʶ ʩʝʪʠ ʩʦʪʦʚʦʡ 
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ʩʚʷʟʠ ʧʨʦʠʟʚʦʜʠʪʴ ʦʙʤʝʥ ʜʘʥʥʳʤʠ ʩ ʜʨʫʛʠʤʠ ʫʩʪʨʦʡʩʪʚʘʤʠ ʚ ʩʝʪʠ GSM ʠ ʩ ʚʥʝʰ-

ʥʠʤʠ ʩʝʪʷʤʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʀʥʪʝʨʥʝʪ. 

ð SMS ð ʪʝʭʥʦʣʦʛʠʷ, ʧʦʟʚʦʣʷʶʱʘʷ ʧʦʩʳʣʘʪʴ ʠ ʧʨʠʥʠʤʘʪʴ ʪʝʢʩʪʦʚʳʝ ʩʦʦʙ-

ʱʝʥʠʷ ʧʨʠ ʧʦʤʦʱʠ ʩʦʪʦʚʦʛʦ ʪʝʣʝʬʦʥʘ ʠʣʠ ʤʦʜʝʤʘ. 

ð Bluetooth ð ʪʝʭʥʦʣʦʛʠʷ ʙʝʩʧʨʦʚʦʜʥʳʭ ʧʝʨʩʦʥʘʣʴʥʳʭ ʩʝʪʝʡ, ʦʙʝʩʧʝʯʠʚʘʶ-

ʱʘʷ ʦʙʤʝʥ ʠʥʬʦʨʤʘʮʠʝʡ ʤʝʞʜʫ ʪʘʢʠʤʠ ʫʩʪʨʦʡʩʪʚʘʤʠ ʢʘʢ ʧʝʨʩʦʥʘʣʴʥʳʝ ʢʦʤʧʴʶʪʝ-

ʨʳ, ʤʦʙʠʣʴʥʳʝ ʪʝʣʝʬʦʥʳ, ʛʘʨʥʠʪʫʨʳ ʠ ʜʨ. ʥʘ ʥʘʜʸʞʥʦʡ, ʙʝʩʧʣʘʪʥʦʡ, ʧʦʚʩʝʤʝʩʪʥʦ 

ʜʦʩʪʫʧʥʦʡ ʨʘʜʠʦʯʘʩʪʦʪʝ ʜʣʷ ʙʣʠʞʥʝʡ ʩʚʷʟʠ. Bluetooth ʧʦʟʚʦʣʷʝʪ ʫʩʪʨʦʡʩʪʚʘʤ ʩʦʦʙ-

ʱʘʪʴʩʷ, ʢʦʛʜʘ ʦʥʠ ʥʘʭʦʜʷʪʩʷ ʚ ʨʘʜʠʫʩʝ ʜʦ 100 ʤ ʜʨʫʛ ʦʪ ʜʨʫʛʘ (ʜʘʣʴʥʦʩʪʴ ʩʠʣʴʥʦ ʟʘ-

ʚʠʩʠʪ ʦʪ ʧʨʝʛʨʘʜ ʠ ʧʦʤʝʭ). 

ð Internet ð ʚʩʝʤʠʨʥʘʷ ʩʠʩʪʝʤʘ ʦʙʲʝʜʠʥʸʥʥʳʭ ʢʦʤʧʴʶʪʝʨʥʳʭ ʩʝʪʝʡ ʜʣʷ ʭʨʘ-

ʥʝʥʠʷ ʠ ʧʝʨʝʜʘʯʠ ʠʥʬʦʨʤʘʮʠʠ. ʆʙʤʝʥ ʜʘʥʥʳʤʠ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʥʘ ʦʩʥʦʚʝ ʩʠʩʪʝʤʳ 

ʧʨʦʪʦʢʦʣʦʚ TCP/IP. 

ð Ethernet ð ʩʝʤʝʡʩʪʚʦ ʪʝʭʥʦʣʦʛʠʡ ʧʘʢʝʪʥʦʡ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʜʣʷ ʢʦʤʧʴʶ-

ʪʝʨʥʳʭ ʩʝʪʝʡ. ʉʪʘʥʜʘʨʪʳ Ethernet ʦʧʨʝʜʝʣʷʶʪ ʧʨʦʚʦʜʥʳʝ ʩʦʝʜʠʥʝʥʠʷ ʠ ʵʣʝʢʪʨʠʯʝ-

ʩʢʠʝ ʩʠʛʥʘʣʳ ʥʘ ʬʠʟʠʯʝʩʢʦʤ ʫʨʦʚʥʝ, ʬʦʨʤʘʪ ʢʘʜʨʦʚ, ʠ ʧʨʦʪʦʢʦʣʳ ʫʧʨʘʚʣʝʥʠʷ ʜʦʩʪʫ-

ʧʦʤ ʢ ʩʨʝʜʝ ʥʘ ʢʘʥʘʣʴʥʦʤ ʫʨʦʚʥʝ ʤʦʜʝʣʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʦʪʢʨʳʪʳʭ ʩʠʩʪʝʤ (OSI). 

Ethernet ʦʧʠʩʳʚʘʝʪʩʷ ʩʪʘʥʜʘʨʪʘʤʠ IEEE ʛʨʫʧʧʳ 802.3. 

 

                       

 

ʈʠʩʫʥʦʢ 1.2 ð ʇʨʠʤʝʨʳ ʰʪʘʪʥʳʭ ʜʘʪʯʠʢʦʚ ʩʢʦʨʦʩʪʠ ʠ ʦʙʦʨʦʪʦʚ ʜʚʠʛʘʪʝʣʷ 

ɼʣʷ ʢʦʥʪʨʦʣʷ ʨʘʩʭʦʜʘ ʪʦʧʣʠʚʘ ʠ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʘʚʪʦʤʦʙʠʣʝʡ 

ʥʘ ʥʠʭ ʤʦʞʝʪ ʫʩʪʘʥʘʚʣʠʚʘʪʴʩʷ ʩʣʝʜʫʶʱʝʝ ʜʦʧʦʣʥʠʪʝʣʴʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ: 

ð ʧʨʦʪʦʯʥʳʡ ʨʘʩʭʦʜʦʤʝʨ ʪʦʧʣʠʚʘ DFM ð ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʠʟʤʝʨʝʥʠʷ ʬʘʢ-

ʪʠʯʝʩʢʦʛʦ ʨʘʩʭʦʜʘ ʪʦʧʣʠʚʘ ʜʚʠʛʘʪʝʣʝʤ ʘʚʪʦʤʦʙʠʣʷ. ɼʘʥʥʳʡ ʤʝʪʦʜ ʢʦʥʪʨʦʣʷ ʪʦʧʣʠʚʘ 
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ʙʦʣʝʝ ʪʦʯʝʥ, ʯʝʤ ʚʳʯʠʩʣʝʥʠʝ ʨʘʩʭʦʜʘ ʧʦ ʠʟʤʝʥʝʥʠʶ ʫʨʦʚʥʷ ʪʦʧʣʠʚʘ ʚ ʙʘʢʝ ʩ ʧʦʤʦ-

ʱʴʶ ʪʦʯʥʦʛʦ ʜʘʪʯʠʢʘ ʫʨʦʚʥʷ ʣʠʙʦ ʧʦ ʜʘʥʥʳʤ CAN ʰʠʥr. ʇʨʦʪʦʯʥʳʡ ʨʘʩʭʦʜʦʤʝʨ 

ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʚ ʪʦʧʣʠʚʥʫʶ ʤʘʛʠʩʪʨʘʣʴ ʜʚʠʛʘʪʝʣʷ. ʅʘ ʜʚʠʛʘʪʝʣʷʭ ʩ ʵʣʝʢʪʨʦʥʥʳʤ 

ʫʧʨʘʚʣʝʥʠʝʤ ʥʝʦʙʭʦʜʠʤʦ ʩʪʘʚʠʪʴ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʡ ʨʘʩʭʦʜʦʤʝʨ ʪʦʧʣʠʚʘ DFM 

(ʨʠʩʫʥʦʢ 1.3). 

        

 

ʈʠʩʫʥʦʢ 1.3 ð ʆʜʥʦʧʦʪʦʯʥʳʡ ʠ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʡ ʨʘʩʭʦʜʦʤʝʨʳ ʪʦʧʣʠʚʘ 

DFM 

ð ʝʤʢʦʩʪʥʦʡ ʜʘʪʯʠʢ ʫʨʦʚʥʷ ʪʦʧʣʠʚʘ DUT ð ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʪʦʯʥʦʛʦ ʠʟʤʝ-

ʨʝʥʠʷ ʫʨʦʚʥʷ ʪʦʧʣʠʚʘ ʚ ʪʦʧʣʠʚʥʦʤ ʙʘʢʝ (ʙʘʢʘʭ) (ʨʠʩʫʥʦʢ 1.4). ʇʦ ʠʟʤʝʥʝʥʠʶ ʫʨʦʚʥʷ 

ʪʝʨʤʠʥʘʣ ʚʳʯʠʩʣʷʝʪ ʨʘʩʭʦʜ ʪʦʧʣʠʚʘ, ʦʧʨʝʜʝʣʷʝʪ ʦʙʲʝʤ ʟʘʧʨʘʚʢʠ ʠʣʠ ʩʣʠʚʘ ʪʦʧʣʠʚʘ 

ʠʟ ʙʘʢʘ. DUT ʜʘʝʪ ʜʦʩʪʦʚʝʨʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʪʦʣʴʢʦ ʜʣʷ ʘʚʪʦʤʦʙʠʣʝʡ, ʵʢʩ-

ʧʣʫʘʪʠʨʫʶʱʠʭʩʷ ʥʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʨʦʚʥʦʡ ʤʝʩʪʥʦʩʪʠ. ʇʨʠ ʨʘʙʦʪʝ ʚ ʫʩʣʦʚʠʷʭ ʧʝʨʝ-

ʩʝʯʝʥʥʦʡ ʤʝʩʪʥʦʩʪʠ ʧʦʛʨʝʰʥʦʩʪʴ ʧʦʢʘʟʘʥʠʡ ʜʘʪʯʠʢʘ ʫʨʦʚʥʷ ʧʦʚʳʰʘʝʪʩʷ. ʇʦʵʪʦʤʫ 

ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʫʩʪʘʥʘʚʣʠʚʘʪʴ ʜʘʪʯʠʢ ʚ ʛʝʦʤʝʪʨʠʯʝʩʢʠʡ ʮʝʥʪʨ ʙʘʢʘ. ɼʣʷ ʧʦʚʳʰʝʥʠʷ 

ʪʦʯʥʦʩʪʠ ʠʟʤʝʨʝʥʠʡ ʥʝʦʙʭʦʜʠʤʘ ʧʨʦʮʝʜʫʨʘ ʪʘʨʠʨʦʚʢʠ ʪʦʧʣʠʚʥʦʛʦ ʙʘʢʘ. 

         

 

ʈʠʩʫʥʦʢ 1.4 ð ɺʥʝʰʥʠʡ ʚʠʜ ʠ ʨʘʟʤʝʱʝʥʠʝ ʚ ʙʘʢʝ ʝʤʢʦʩʪʥʦʛʦ ʜʘʪʯʠʢʘ ʫʨʦʚʥʷ 

ʪʦʧʣʠʚʘ DUT 

ð ʙʝʩʢʦʥʪʘʢʪʥʳʝ ʩʯʠʪʳʚʘʪʝʣʠ Crocodile ð ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʠʥ-
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ʬʦʨʤʘʮʠʠ ʦ ʨʘʩʭʦʜʝ ʪʦʧʣʠʚʘ, ʨʝʞʠʤʘʭ ʨʘʙʦʪʳ ʜʚʠʛʘʪʝʣʷ, ʩʦʩʪʦʷʥʠʠ ʜʘʪʯʠʢʦʚ, ʥʘʣʠ-

ʯʠʠ ʥʝʠʩʧʨʘʚʥʦʩʪʝʡ ʘʚʪʦʦʙʠʣʝʡ ʧʫʪʝʤ ʙʝʩʢʦʥʪʘʢʪʥʦʛʦ ʩʯʠʪʳʚʘʥʠʷ ʜʘʥʥʳʭ ʠʟ ʙʦʨ-

ʪʦʚʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʰʠʥ CAN ʧʦʟʚʦʣʷʶʪ ʧʦʣʫʯʘʪʴ ʜʘʥʥʳʝ ʠʟ ʮʠʬʨʦʚʳʭ ʰʠʥ 

ʘʚʪʦʤʦʙʠʣʷ ʙʝʟ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʢʦʥʪʘʢʪʘ ʩ ʧʨʦʚʦʜʘʤʠ ʠ ʬʦʨʤʠʨʫʶʪ ʚʳʭʦʜʥʦʡ ʩʠʛ-

ʥʘʣ, ʧʦ ʩʦʩʪʘʚʫ ʠʥʬʦʨʤʘʮʠʠ ʩʦʚʧʘʜʘʶʱʠʡ ʩʜʘʥʥʳʤʠ ʧʦʜʢʣʶʯʝʥʥʦʡ ʰʠʥʳ. ɹʝʩʢʦʥ-

ʪʘʢʪʥʳʝ ʩʯʠʪʳʚʘʪʝʣʠ NozzleCrocodile ʤʦʞʥʦ ʧʨʠʤʝʥʷʪʴ ʜʣʷ ʠʟʤʝʨʝʥʠʷ ʨʘʩʭʦʜʘ ʪʦʧ-

ʣʠʚʘ ʧʦ ʩʯʠʪʘʥʥʳʤ ʫʧʨʘʚʣʷʶʱʠʤ ʠʤʧʫʣʴʩʘʤ ʬʦʨʩʫʥʢʠ ʜʚʠʛʘʪʝʣʷ (ʥʘ ʘʚʪʦʤʦʙʠʣʭ̫, 

ʦʩʥʘʱʝʥʥʳʭ ʜʚʠʛʘʪʝʣʷʤʠ ʩ ʵʣʝʢʪʨʦʥʥʳʤ ʫʧʨʘʚʣʝʥʠʝʤ ʬʦʨʩʫʥʢʘʤʠ ʚ ʩʠʩʪʝʤʝ 

ʚʧʨʳʩʢʘ ʙʝʥʟʠʥʘ). ɺʳʩʦʢʘʷ ʪʦʯʥʦʩʪʴ ʠʟʤʝʨʝʥʠʷ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʧʨʦʮʝʜʫʨʦʡ ʢʘʣʠʙ-

ʨʦʚʢʠ. 

ð ʠʥʪʝʨʬʝʡʩʳ ʜʘʥʥʳʭ ʘʚʪʦʤʦʙʠʣʷ MasterCAN ð ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʢʦʤʧʣʝʢʩʝ ʩ 

ʙʝʩʢʦʥʪʘʢʪʥʳʤʠ ʩʯʠʪʳʚʘʪʝʣʷʤʠ CANCrocodile ʜʣʷ ʙʝʟʦʧʘʩʥʦʛʦ ʠ ʙʝʩʧʝʨʝʙʦʡʥʦʛʦ 

ʧʦʣʫʯʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʦ ʨʘʩʭʦʜʝ ʪʦʧʣʠʚʘ, ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʭ ʠ ʜʨʫʛʠʭ ʚʘʞʥʳʭ ʧʘʨʘ-

ʤʝʪʨʘʭ ʨʘʙʦʪʳ ʘʚʪʦʤʦʙʠʣʝʡ ʠʟ ʙʦʨʪʦʚʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʰʠʥ CAN. ʀʥʪʝʨʬʝʡʩʳ 

ʦʩʫʱʝʩʪʚʣʷʶʪ ʦʪʙʦʨ ʠ ʛʨʫʧʧʠʨʦʚʢʫ ʧʘʨʘʤʝʪʨʦʚ ʨʘʙʦʪʳ ʘʚʪʦʤʦʙʠʣʷ ʚ ʩʦʦʙʱʝʥʠʷ, 

ʫʜʦʙʥʳʝ ʜʣʷ ʧʨʠʝʤʘ ʠ ʜʘʣʴʥʝʡʰʝʡ ʦʙʨʘʙʦʪʢʠ ʪʝʣʝʤʘʪʠʯʝʩʢʠʤʠ ʪʝʨʤʠʥʘʣʘʤʠ. 

ð ʜʘʪʯʠʢʠ ʥʘʛʨʫʟʢʠ ʥʘ ʦʩʠ GNOM ð ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʥʘʛʨʫʟʢʠ 

ʥʘ ʦʩʠ ʘʚʪʦʤʦʙʣʝʡ, ʦʙʦʨʫʜʦʚʘʥʥʳʭ ʧʥʝʚʤʘʪʠʯʝʩʢʦʡ (GNOM DDE) ʣʠʙʦ ʨʝʩʩʦʨʥʦʡ 

(GNOM DP) ʧʦʜʚʝʩʢʦʡ. 

ʆʩʥʦʚʥʳʝ ʬʫʥʢʮʠʠ ʩʝʨʚʠʩʘ ʤʦʥʠʪʦʨʠʥʛʘ: 

ð ʦʧʝʨʘʪʠʚʥʳʡ ʢʦʥʪʨʦʣʴ (ʜʠʩʧʝʪʯʝʨʠʟʘʮʠʷ) ð ʵʪʦ ʦʪʦʙʨʘʞʝʥʠʝ ʚ ʨʝʞʠʤʝ ʨʝ-

ʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ ʤʝʩʪʦʥʘʭʦʞʜʝʥʠʷ ʥʘ ʢʘʨʪʝ ʠ ʪʝʢʫʱʠʭ ʧʘʨʘʤʝʪʨʦʚ ʨʘʙʦʪʳ ʘʚʪʦʤʦ-

ʙʠʣʝʡ. 

ʆʧʝʨʘʪʠʚʥʳʡ ʢʦʥʪʨʦʣʴ ʘʚʪʦʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ ʩʣʫʞʠʪ ʜʣʷ ʦʥʣʘʡʥ-

ʫʧʨʘʚʣʝʥʠʷ ʘʚʪʦʧʘʨʢʦʤ. ʉʝʨʚʠʩ ORF Monitor ʧʦʟʚʦʣʷʝʪ ʦʪʦʙʨʘʞʘʪʴ ʠʥʬʦʨʤʘʮʠʶ ʦ 

ʤʝʩʪʦʥʘʭʦʞʜʝʥʠʠ ʘʚʪʦʤʦʙʠʣʝʡ ʩ ʚʳʩʦʢʦʡ ʦʧʝʨʘʪʠʚʥʦʩʪʴʶ ʠ ʪʦʯʥʦʩʪʴʶ. ʂʦʦʨʜʠʥʘ-

ʪʳ, ʧʦʣʫʯʝʥʥʳʝ ʦʪ ʩʧʫʪʥʠʢʦʚ GPS/ɻʃʆʅɸʉʉ, ʘ ʪʘʢʞʝ ʜʨʫʛʠʝ ʧʘʨʘʤʝʪʨʳ ʨʘʙʦʪʳ ʘʚ-

ʪʦʤʦʙʠʣʝʡ ʩ ʟʘʜʝʨʞʢʦʡ ʚʩʝʛʦ ʚ ʥʝʩʢʦʣʴʢʦ ʩʝʢʫʥʜ ʦʪʦʙʨʘʞʘʶʪʩʷ ʥʘ ʬʦʥʝ ʮʠʬʨʦʚʦʡ 

ʚʝʢʪʦʨʥʦʡ ʢʘʨʪʳ ʤʝʩʪʥʦʩʪʠ. 

ʋʜʦʙʥʘʷ ʥʘʚʠʛʘʮʠʷ ʧʦ ʢʘʨʪʝ, ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʝ, ʩʠʩʪʝʤʘ ʧʠʢʪʦʛʨʘʤʤ ʜʝʣʘʶʪ 
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ʢʦʥʪʨʦʣʴ ʘʚʪʦʪʨʘʥʩʧʦʨʪʘ ʥʘʛʣʷʜʥʳʤ, ʯʪʦ ʦʩʦʙʝʥʥʦ ʧʨʠ ʨʘʙʦʪʝ ʩ ʛʨʫʧʧʦʡ ʘʚʪʦʪʨʘʥʩ-

ʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ. 

ʆʪʦʙʨʘʞʝʥʠʝ ʘʚʪʦʪʨʘʥʩʧʦʨʪʘ ʥʘ ʩʧʫʪʥʠʢʦʚʦʤ ʩʥʠʤʢʝ ʜʦʧʦʣʥʷʝʪ ʚʦʟʤʦʞʥʦʩʪʠ 

ʦʧʝʨʘʪʠʚʥʦʛʦ ʢʦʥʪʨʦʣʷ ʘʚʪʦʪʨʘʥʩʧʦʨʪʘ ʥʘ ʵʣʝʢʪʨʦʥʥʦʡ ʢʘʨʪʝ. ʉʝʨʚʠʩ ORF Monitor 

ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʚʣʘʜʝʣʴʮʫ ʘʚʪʦʤʦʙʠʣʷ ʤʘʢʩʠʤʘʣʴʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʦ ʧʘʨʘʤʝʪʨʘʭ ʝʛʦ 

ʨʘʙʦʪʳ ʚ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʦʩʫʱʝʩʪʚʣʷʪʴ ʜʦʩʪʦʚʝʨʥʳʡ ʢʦʥʪʨʦʣʴ ʘʚ-

ʪʦʪʨʘʥʩʧʦʨʪʘ ʠ ʨʘʙʦʪʳ ʚʦʜʠʪʝʣʷ, ʘ ʪʘʢʞʝ ʦʧʝʨʘʪʠʚʥʦ ʨʝʘʛʠʨʦʚʘʪʴ ʚ ʩʣʫʯʘʝ ʥʝʰʪʘʪ-

ʥʳʭ ʩʠʪʫʘʮʠʡ. 

ʆʧʝʨʘʪʠʚʥʳʡ ʢʦʥʪʨʦʣʴ ʤʦʞʝʪ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʢʘʢ ʧʦ ʦʜʥʦʤʫ ʘʚʪʦʤʦʙʠʣʶ, ʪʘʢ 

ʠ ʧʦ ʛʨʫʧʧʝ ʘʚʪʦʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ. ʇʦʣʴʟʦʚʘʪʝʣʠ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʤʦʛʫʪ ʩʦʟʜʘ-

ʚʘʪʴ ʛʨʫʧʧʳ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩʦ ʩʚʦʠʤʠ ʟʘʜʘʯʘʤʠ (ʥʘʧʨʠʤʝʨ, ʨʘʟʙʠʚʘʷ ʧʘʨʢ ʥʘ ʘʚʪʦ-

ʢʦʣʦʥʥʳ). 

ð   ʧʦʩʣʝʨʝʡʩʦʚʳʡ   ʘʥʘʣʠʟ   ʨʘʙʦʪʳ   ʧʨʦʠʟʚʦʜʠʪʩʷ   ʥʘ   ʦʩʥʦʚʘʥʠʠ   ʦʪʯʝʪʦʚ 

ʘʥʘʣʠʪʠʯʝʩʢʦʛʦ ʇʆ ʜʣʷ ʦʥʣʘʡʥ-ʪʝʨʤʠʥʘʣʦʚ ʠ ʜʣʷ ʦʬʣʘʡʥ-ʪʝʨʤʠʥʘʣʦʚ. ɺ ʦʪʯʝʪʘʭ 

ʤʦʞʝʪ ʦʪʦʙʨʘʞʘʪʴʩʷ ʩʣʝʜʫʶʱʘʷ ʠʥʬʦʨʤʘʮʠʷ: 

ð ʢʦʥʪʨʦʣʴ ʪʦʧʣʠʚʘ (ʤʝʩʪʦ, ʚʨʝʤʷ ʠ ʦʙʲʝʤ ʟʘʧʨʘʚʦʢ, ʩʣʠʚʳ ʪʦʧʣʠʚʘ ʠʟ ʙʘʢʘ, 

ʨʘʩʯʝʪ ʬʘʢʪʠʯʝʩʢʦʛʦ ʨʘʩʭʦʜʘ ʪʦʧʣʠʚʘ ʧʦ ʜʘʥʥʳʤ, ʧʦʣʫʯʘʝʤʳʤ ʩ ʙʦʨʪʘ ʘʚʪʦʤʦʙʠʣ ̫

ʦʪ ʜʘʪʯʠʢʦʚ ʨʘʩʭʦʜʘ ʠ ʫʨʦʚʥʷ ʪʦʧʣʠʚʘ ʣʠʙʦ ʠʟ CAN ʰʠʥʳ); 

ð ʢʦʥʪʨʦʣʴ ʧʨʦʭʦʞʜʝʥʠʷ ʤʘʨʰʨʫʪʘ (ʪʨʝʢ, ʦʪʨʝʟʢʠ ʜʚʠʞʝʥʠʷ ʠ ʩʪʦʷʥʢʠ, ʨʘʙʦ-

ʪʘ ʜʚʠʛʘʪʝʣʷ, ʤʘʩʩʘ ʛʨʫʟʘ); 

ð ʜʠʘʛʥʦʩʪʠʢʘ (ʢʦʥʪʨʦʣʴ ʨʝʞʠʤʦʚ ʨʘʙʦʪʳ ʘʚʪʦʤʦʙʠʣʷ, ʚʳʷʚʣʝʥʠʝ ʥʝʠʩʧʨʘʚ-

ʥʦʩʪʝʡ ʠ ʦʰʠʙʦʢ ʫʧʨʘʚʣʝʥʠʷ ʠʤ). 

1.4.1 ʂʦʥʪʨʦʣʴ ʨʘʩʭʦʜʘ ʪʦʧʣʠʚʘ ʧʦ ʫʨʦʚʥʶ ʪʦʧʣʠʚʘ ʚ ʙʘʢʝ 

ɼʘʪʯʠʢʠ DUT ʠʩʧʦʣʴʟʫʶʪʩʷ ʢʘʢ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʜʘʪʯʠʢʠ ʚ ʩʦʩʪʘʚʝ ʩʠʩʪʝʤ 

ʤʦʥʠʪʦʨʠʥʛʘ ʘʚʪʦʪʨʘʥʩʧʦʨʪʘ ʠ ʢʦʥʪʨʦʣʷ ʨʘʩʭʦʜʘ ʪʦʧʣʠʚʘ. 

DUT ʫʩʪʘʥʘʚʣʠʚʘʶʪ ʚ ʙʘʢ ʘʚʪʦʤʦʙʠʣʷ. ɼʘʪʯʠʢ ʠʟʤʝʨʷʝʪ ʫʨʦʚʝʥʴ ʪʦʧʣʠʚʘ ʚ ʙʘ-

ʢʝ ʠ ʬʦʨʤʠʨʫʝʪ ʚʳʭʦʜʥʦʡ ʩʠʛʥʘʣ ʜʣʷ ʧʝʨʝʜʘʯʠ ʥʘ ʧʦʜʢʣʶʯʝʥʥʳʡ ʪʝʨʤʠʥʘʣ ʤʦʥʠʪʦ-

ʨʠʥʛʘ ʪʨʘʥʩʧʦʨʪʘ. 

ʊʝʨʤʠʥʘʣ ʦʩʫʱʝʩʪʚʣʷʝʪ ʩʙʦʨ, ʨʝʛʠʩʪʨʘʮʠʶ, ʭʨʘʥʝʥʠʝ ʧʦʣʫʯʝʥʥʳʭ ʩʠʛʥʘʣʦʚ ʠ 
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ʠʭ ʧʝʨʝʜʘʯʫ ʥʘ ʩʝʨʚʝʨ ʪʝʣʝʤʘʪʠʯʝʩʢʠʭ ʫʩʣʫʛ. ʋʩʪʘʥʦʚʣʝʥʥʦʝ ʥʘ ʩʝʨʚʝʨʝ ʧʨʦʛʨʘʤʤ-

ʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʧʨʦʠʟʚʦʜʠʪ ʦʙʨʘʙʦʪʢʫ ʠ ʘʥʘʣʠʟ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʠ ʬʦʨʤʠʨʫʝʪ 

ʘʥʘʣʠʪʠʯʝʩʢʠʝ ʦʪʯʝʪʳ ʟʘ ʚʳʙʨʘʥʥʳʡ ʧʝʨʠʦʜ ʚʨʝʤʝʥʠ. 

ʆʜʥʘʢʦ, ʩʪʦʠʪ ʦʪʤʝʪʠʪʴ ʠ ʥʝʢʦʪʦʨʳʝ ʦʛʨʘʥʠʯʝʥʠʷ ʧʦ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʤʝʪʦʜʘ 

ʢʦʥʪʨʦʣʷ ʧʦ ʫʨʦʚʥʶ ʪʦʧʣʠʚʘ ʚ ʙʘʢʝ. ɼʘʥʥʳʡ ʤʝʪʦʜ ʥʝ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ 

ʩʣʝʜʫʶʱʠʭ ʩʣʫʯʘʷʭ: 

ð ʜʣʷ ʧʣʦʩʢʠʭ, ʰʠʨʦʢʠʭ ʙʘʢʦʚ ʚʳʩʦʪʦʡ ʤʝʥʝʝ 15 ʩʤ, ʪ.ʢ. ʢʦʣʝʙʘʥʠʷ ʪʦʧʣʠʚʘ 

ʧʨʠ ʜʚʠʞʝʥʠʠ ʘʚʪʦʤʦʙʠʣʷ ʙʫʜʫʪ ʩʥʠʞʘʪʴ ʪʦʯʥʦʩʪʴ ʨʘʙʦʪʳ DUT-E; 

ð ʝʩʣʠ ʭʘʨʘʢʪʝʨ ʨʘʙʦʪʳ ʘʚʪʦʤʦʙʠʣʷ ʩʚʷʟʘʥ ʩ ʧʦʩʪʦʷʥʥʳʤ ʦʪʢʣʦʥʝʥʠʝʤ ʝʝ ʦʪ 

ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʧʦʣʦʞʝʥʠʷ; 

ð ʝʩʣʠ ʩʚʝʨʭʫ ʙʘʢʘ ʥʝʪ ʩʚʦʙʦʜʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʜʣʷ ʫʩʪʘʥʦʚʢʠ ʜʘʪʯʠʢʘ, ʘ ʜʝ-

ʤʦʥʪʠʨʦʚʘʪʴ ʜʣʷ ʵʪʦʛʦ ʙʘʢ ʩʣʦʞʥʦ ʠ ʜʦʨʦʛʦ; 

ð ʙʘʢ ʠʤʝʝʪ ʩʣʦʞʥʫʶ ʬʦʨʤʫ ʠ ʫʩʪʘʥʦʚʢʘ DUT ʥʝ ʧʦʟʚʦʣʷʝʪ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ 

ʚʝʩʴ ʦʙʲʝʤ ʙʘʢʘ. 

ʇʨʠʥʮʠʧ ʜʝʡʩʪʚʠʷ DUT ʦʩʥʦʚʘʥ ʥʘ ʠʟʤʝʨʝʥʠʠ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʝʤʢʦʩʪʠ ʢʦʥ-

ʜʝʥʩʘʪʦʨʘ, ʦʙʢʣʘʜʢʘʤʠ ʢʦʪʦʨʦʛʦ ʷʚʣʷʁ ʪʩʷ ʵʣʝʢʪʨʦʜʳ ʠʟʤʝʨʠʪʝʣʴʥʦʡ ʯʘʩʪʠ ʜʘʪʯʠʢʘ. 

ʕʣʝʢʪʨʠʯʝʩʢʘʷ ʝʤʢʦʩʪʴ ʠʟʤʝʥʷʝʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʛʣʫʙʠʥʳ ʧʦʛʨʫʞʝʥʠʷ ʠʟʤʝʨʠ-

ʪʝʣʴʥʦʡ ʯʘʩʪʠ ʚ ʪʦʧʣʠʚʦ, ʷʚʣʷʶʱʝʝʩʷ ʧʦ ʩʚʦʠʤ ʩʚʦʡʩʪʚʘʤ ʜʠʵʣʝʢʪʨʠʯʝʩʢʦʡ ʞʠʜʢʦ-

ʩʪʴʶ. ʕʣʝʢʪʨʦʥʥʘʷ ʧʣʘʪʘ ʜʘʪʯʠʢʘ ʘʥʘʣʠʟʠʨʫʝʪ ʪʝʢʫʱʝʝ ʟʥʘʯʝʥʠʝ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʝʤ-

ʢʦʩʪʠ ʠ ʬʦʨʤʠʨʫʝʪ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʚʳʭʦʜʥʦʡ ʩʠʛʥʘʣ. DUT ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ 

ʩʦʚʤʝʩʪʥʦ ʩ ʪʝʨʤʠʥʘʣʘʤʠ ʩʠʩʪʝʤ GPS/ɻʗʆʅɸʉʉ ʤʦʥʠʪʦʨʠʥʛʘ ʪʨʘʥʩʧʦʨʪʘ ʣʠʙʦ ʩ 

ʜʨʫʛʠʤʠ ʫʩʪʨʦʡʩʪʚʘʤʠ ʨʝʛʠʩʪʨʘʮʠʠ ʠ ʦʪʦʙʨʘʞʝʥʠʷ, ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚʭʦʜʥʳʭ ʠʥʪʝʨ-

ʬʝʡʩʦʚ ʢʦʪʦʨʳʭ ʩʦʚʤʝʩʪʠʤʳ ʩ ʧʘʨʘʤʝʪʨʘʤʠ ʚʭrʦʜʥʳʭ ʩʠʛʥʘʣʦʚ DUT-E. 

ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʜʘʪʯʠʢʦʚ DUT ʚʳʯʠʩʣʝʥʠʝ ʦʙʲʝʤʘ ʪʦʧʣʠʚʘ ʧʨʦʠʟʚʦʜʠʪʩʷ 

ʚ ʫʩʪʨʦʡʩʪʚʝ ʨʝʛʠʩʪʨʘʮʠʠ (ʥʘʧʨʠʤʝʨ, ʚ GPS/ɻʃʆʅɸʉʉ-ʪʨʝʢʝʨʝ) ʣʠʙʦ ʥʘ ʩʝʨʚʝʨʝ 

ʫʩʣʫʛ ʧʨʦʛʨʘʤʤʥʳʤ ʦʙʝʩʧʝʯʝʥʠʝʤ ʩʠʩʪʝʤʳ ʤʦʥʠʪʦʨʠʥʛʘ ʪʨʘʥʩʧʦʨʪʘ. 

ʇʨʠʤʝʥʝʥʠʝ DUT ʚ ʩʦʩʪʘʚʝ ʪʨʘʥʩʧʦʨʪʥʦʡ ʪʝʣʝʤʘʪʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ʧʦʟʚʦʣʷʝʪ: 

ð ʧʦʣʫʯʘʪʴ ʜʦʩʪʦʚʝʨʥʫʶ  ʠʥʬʦʨʤʘʮʠʶ ʦ ʪʝʢʫʱʝʤ   ʢʦʣʠʯʝʩʪʚʝ ʪʦʧʣʠʚʘ ʚ ʙʘʢʝ 

ʤʘʰʠʥʳ; 

ð ʦʧʨʝʜʝʣʷʪʴ ʪʦʯʥʳʡ ʦʙʲʝʤ ʟʘʧʨʘʚʦʢ ʘʚʪʦʤʦʙʠʣʷ; 
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ð ʚʳʷʚʣʷʪʴ ʬʘʢʪʳ ʚʦʨʦʚʩʪʚʘ ʪʦʧʣʠʚʘ ʠʟ ʙʘʢʘ; 

ð ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʨʘʩʭʦʜ ʪʦʧʣʠʚʘ. 

1.4.2 ʇʨʝʠʤʫʱʝʩʪʚʘ ʠ ʥʝʜʦʩʪʘʪʢʠ ʢʦʥʪʨʦʣʷ ʧʦ ʫʨʦʚʥʶ ʪʦʧʣʠʚʘ ʚ ʙʘʢʝ 

ʇʨʝʠʤʫʱʝʩʪʚʘ: 

ð ʜʦʚʦʣʴʥʦ ʥʠʟʢʘʷ ʩʪʦʠʤʦʩʪʴ ʦʙʦʨʫʜʦʚʘʥʠʷ; 

ð ʥʝ ʪʨʝʙʫʝʪʩʷ ʚʤʝʰʘʪʝʣʴʩʪʚʘ ʚ ʪʦʧʣʠʚʥʫʶ ʩʠʩʪʝʤʫ ʜʚʠʛʘʪʝʣʷ, ʜʦʧʫʩʢʘʝʪʩʷ 

ʫʩʪʘʥʦʚʢʘ ʜʘʪʯʠʢʦʚ ʚ ʙʘʢʠ ʛʘʨʘʥʪʠʡʥʳʭ ʤʘʰʠʥ; 

ð ʚʦʟʤʦʞʝʥ ʢʦʥʪʨʦʣʴ ʟʘʧʨʘʚʦʢ ʠ ʩʣʠʚʦʚ ʪʦʧʣʠʚʘ (ʠʭ ʦʙʲʝʤ, ʚʨʝʤʷ ʠ ʤʝʩʪʦ). 

ð ʚʦʟʤʦʞʥʦ ʠʟʤʝʨʝʥʠʝ ʫʨʦʚʥʷ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ ʪʦʧʣʠʚʘ. 

ʅʝʜʦʩʪʘʪʢʠ: 

ð ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʚʳʩʦʢʘʷ ʪʦʯʥʦʩʪʴ ʠʟʤʝʨʝʥʠʷ (ʦʩʦʙʝʥʥʦ, ʢʦʛʜʘ ʘʚʪʦʤʦʙʠʣʴ 

ʨʘʙʦʪʘʝʪ ʥʘ ʧʝʨʝʩʝʯʝʥʥʦʡ ʤʝʩʪʥʦʩʪʠ, ʣʠʙʦ ʝʩʣʠ ʪʦʧʣʠʚʥʳʡ ʙʘʢ ʠʤʝʝʪ ʤʘʣʫʶ ʚʳʩʦʪʫ); 

ð ʥʝʚʦʟʤʦʞʥʦʩʪʴ ʠʟʤʝʨʝʥʠʷ ʫʨʦʚʥʷ ʪʦʧʣʠʚʘ ʟʘ ʤʘʣʳʡ ʠʥʪʝʨʚʘʣ ʚʨʝʤʝʥʠ (ʪ.ʝ. 

ʝʩʣʠ ʫʨʦʚʝʥʴ ʪʦʧʣʠʚʘ ʚ ʙʘʢʝ ʠʟʤʝʥʠʣʩʷ ʥʝʟʥʘʯʠʪʝʣʴʥʦ); 

ð ʪʨʫʜʥʦ ʦʙʥʘʨʫʞʠʪʴ ʩʣʠʚ ʠʟ ʙʘʢʘ ʠʣʠ ʠʟ ʦʙʨʘʪʥʦʡ ʪʦʧʣʠʚʥʦʡ ʤʘʛʠʩʪʨʘʣʠ 

ʜʚʠʛʘʪʝʣʷ, ʦʩʫʱʝʩʪʚʣʷʝʤʳʡ ʩ ʤʘʣʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ; 

ð ʧʦʣʫʯʝʥʠʝ ʚ ʦʪʯʝʪʘʭ ʣʦʞʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʦ ʟʘʧʨʘʚʢʘʭ (ʩʣʠʚʘʭ), ʠʟ-ʟʘ ʢʦʣʝ-

ʙʘʥʠʡ ʫʨʦʚʥʷ ʪʦʧʣʠʚʘ ʚ ʙʘʢʝ ʚʦ ʚʨʝʤʷ ʜʚʠʞʝʥʠʷ ʘʚʪʦʤʦʙʠʣʷ ʧʦ ʤʝʩʪʥʦʩʪʠ ʩ ʷʨʢʦ 

ʚʳʨʘʞʝʥʥʦʡ ʨʝʣʴʝʬʥʦʩʪʴʶ; 

ð ʧʨʠ ʫʩʪʘʥʦʚʢʝ ʜʘʪʯʠʢʘ ʦʙʷʟʘʪʝʣʴʥʦ ʥʝʦʙʭʦʜʠʤʘ ʪʘʨʠʨʦʚʢʘ ʪʦʧʣʠʚʥʦʛʦ ʙʘʢʘ, 

ʯʪʦ ʷʚʣʷʝʪʩʷ ʜʦʚʦʣʴʥʦ ʪʨʫʜʦʝʤʢʦʡ ʧʨʦʮʝʜʫʨʦʡ; 

ð ʧʨʠ ʨʘʙʦʪʝ ʩ ʙʝʥʟʠʥʦʤ ʩʥʠʞʘʝʪʩʷ ʨʝʩʫʨʩ ʠʟʤʝʨʠʪʝʣʴʥʦʡ ʢʘʤʝʨʳ ʨʘʩʭʦʜʦ-

ʤʝʨʘ. 

1.4.3 ʇʨʝʠʤʫʱʝʩʪʚʘ ʠ ʥʝʜʦʩʪʘʪʢʠ ʢʦʥʪʨʦʣʷ ʧʦ ʨʘʩʭʦʜʫ ʪʦʧʣʠʚʘ ʚ ʪʦʧʣʠʚʥʦʡ 

ʤʘʛʠʩʪʨʘʣʠ ʜʚʠʛʘʪʝʣʷ ʩ ʧʦʤʦɦ ʴʶ ʜʘʪʯʠʢʦʚ DFM 

ʇʨʝʠʤʫʱʝʩʪʚʘ: 

ð ʚʳʩʦʢʘʷ ʪʦʯʥʦʩʪʴ ʠʟʤʝʨʝʥʠʷ; 

ð ʨʘʩʭʦʜ ʪʦʧʣʠʚʘ ʧʨʘʚʠʣʴʥʦ ʦʧʨʝʜʝʣʷʝʪʩʷ ʚ ʣʶʙʳʭ ʨʝʞʠʤʘʭ ʨʘʙʦʪʳ ʜʚʠʛʘʪʝ-
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ʣʷ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʥʘ ʢʦʨʦʪʢʠʭ ʧʨʦʙʝʛʘʭ; 

ð ʤʦʞʥʦ ʚʳʷʚʠʪʴ ʬʘʢʪʳ ʭʠʱʝʥʠʷ ʪʦʧʣʠʚʘ, ʘ ʪʘʢʞʝ ʥʝʠʩʧʨʘʚʥʦʩʪʠ ʜʚʠʛʘʪʝʣʷ, 

ʧʨʠʚʦʜʷʱʠʝ ʢ ʧʦʚʳʰʝʥʥʦʤʫ ʨʘʩʭʦʜʫ ʪʦʧʣʠʚʘ ʠ ʥʘʨʫʰʝʥʠʷ ʚʦʜʠʪʝʣʝʤ ʦʧʪʠʤʘʣʴʥʳʭ 

ʨʝʞʠʤʦʚ ʵʢʩʧʣʫʘʪʘʮʠʠ ʤʘʰʠʥʳ; 

ð ʧʣʦʤʙʠʨʦʚʢʘ ʨʘʩʭʦʜʦʤʝʨʘ ʠ ʪʦʧʣʠʚʥʦʡ ʩʠʩʪʝʤʳ ʠʩʢʣʶʯʘʝʪ ʥʝʩʘʥʢʮʠʦ-

ʥʠʨʦʚʘʥʥʦʝ ʚʤʝʰʘʪʝʣʴʩʪʚʦ ʚ ʪʦʧʣʠʚʥʫʶ ʩʠʩʪʝʤʫ ʩ ʮʝʣʴʶ ʭʠʱʝʥʠʷ ʪʦʧʣʠʚʘ. 

ʅʝʜʦʩʪʘʪʢʠ: 

ð ʫʩʪʘʥʦʚʢʘ ʨʘʩʭʦʜʦʤʝʨʘ ʪʦʧʣʠʚʘ ð ʜʦʚʦʣʴʥʦ ʩʣʦʞʥʘʷ ʧʨʦʮʝʜʫʨʘ, ʪʨʝʙʫʶ-

ʱʘʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʢʚʘʣʠʬʠʢʘʮʠʠ ʩʧʝʮʠʘʣʠʩʪʦʚ-ʫʩʪʘʥʦʚʱʠʢʦʚ; 

ð ʥʘ ʥʝʢʦʪʦʨʳʭ ʘʚʪʦʤʦʙʠʣʷʭ ʫʩʪʘʥʦʚʢʘ ʨʘʩʭʦʜʦʤʝʨʘ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʠʟʤʝ-

ʥʝʥʠʶ ʫʩʣʦʚʠʡ ʨʘʙʦʪʳ ʜʚʠʛʘʪʝʣʷ; 

ð ʥʝ ʢʦʥʪʨʦʣʠʨʫʶʪʩʷ ʦʙʲʝʤʳ ʠ ʚʨʝʤʷ ʟʘʧʨʘʚʦʢ ʠ ʩʣʠʚʦʚ ʪʦʧʣʠʚʘ. 

1.4.4 ʂʦʥʪʨʦʣʴ ʧʦ ʜʘʥʥʳʤ ʙʦʨʪʦʚʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʰʠʥ ʘʚʪʦʤʦʙʠʣʷ 

ʅʘ ʙʦʨʪʫ ʩʦʚʨʝʤʝʥʥʳʭ ʘʚʪʦʤʦʙʠʣʝʡ ʠʤʝʶʪʩʷ ʜʝʩʷʪʢʠ ʩʣʦʞʥʳʭ ʵʣʝʢʪʨʦʥʥʳʭ 

ʫʩʪʨʦʡʩʪʚ ð ʨʘʟʣʠʯʥʳʭ ʰʪʘʪʥʳʭ ʠ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʜʘʪʯʠʢʦʚ, ʢʦʥʪʨʦʣʣʝʨʦʚ ʠ ʜʨ. 

ɼʣʷ ʦʙʤʝʥʘ ʠʥʬʦʨʤʘʮʠʝʡ ʤʝʞʜʫ ʥʠʤʠ ʪʨʝʙʫʝʪʩʷ ʥʘʜʝʞʥʘʷ ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʘʷ ʩʝʪʴ, 

ʦʙʣʘʜʘʶʱʘʷ ʚʳʩʦʢʦʡ ʩʢʦʨʦʩʪʴʶ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʠ ʧʦʤʝʭʦʫʩʪʦʡʯʠʚʦʩʪʴʶ, ʘ ʪʘʢʞʝ 

ʩʧʦʩʦʙʥʦʩʪʴʶ ʦʙʥʘʨʫʞʠʚʘʪʴ ʚʦʟʤʦʞʥʳʝ ʦʰʠʙʢʠ. 

ʅʘʠʙʦʣʝʝ ʯʘʩʪʦ, ʦʙʤʝʥ ʜʘʥʥʳʤʠ ʤʝʞʜʫ ʘʚʪʦʤʦʙʠʣʴʥʳʤʠ ʵʣʝʢʪʨʦʥʥʳʤʠ ʙʣʦ-

ʢʘʤʠ ʫʧʨʘʚʣʝʥʠʷ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʯʝʨʝʟ ʙʦʨʪʦʚʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʳʡ ʠʥʪʝʨʬʝʡʩ CAN.  

ʀʟ ʤʘʩʩʠʚʦʚ ʜʘʥʥʳʭ, ʘʢʢʫʤʫʣʠʨʦʚʘʥʥʳʭ ʚ ʙʦʨʪʦʚʳʭ ʰʠʥʘʭ CAN, ʤʦʞʥʦ ʧʦ-

ʣʫʯʠʪʴ ʧʘʨʘʤʝʪʨʳ ʘʚʪʦʤʦʙʠʣʝʡ, ʢʦʪʦʨʳʝ ʠʤʝʶʪ ʦʛʨʦʤʥʫʶ ʮʝʥʥʦʩʪʴ ʜʣʷ ʩʠʩʪʝʤ ʤʦ-

ʥʠʪʦʨʠʥʛʘ ʪʨʘʥʩʧʦʨʪʘ ʠ ʢʦʥʪʨʦʣʷ ʨʘʩʭʦʜʘ ʪʦʧʣʠʚʘ: 

ð ʦʙʦʨʦʪʳ ʜʚʠʛʘʪʝʣʷ;  

ð ʩʢʦʨʦʩʪʴ; 

ð ʫʨʦʚʝʥʴ ʪʦʧʣʠʚʘ ʚ ʙʘʢʝ;  

ð ʦʙʲʝʤ ʠʟʨʘʩʭʦʜʦʚʘʥʥʦʛʦ ʪʦʧʣʠʚʘ;  

ð ʯʘʩʦʚʦʡ ʠ ʧʫʪʝʚʦʡ ʨʘʩʭʦʜ ʪʦʧʣʠʚʘ;  

ð ʚʨʝʤʷ ʨʘʙʦʪʳ ʜʚʠʛʘʪʝʣʷ. 
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1.4.5 ʇʨʝʠʤʫʱʝʩʪʚʘ ʠ ʥʝʜʦʩʪʘʪʢʠ ʢʦʥʪʨʦʣʷ ʧʦ ʜʘʥʥʳʤ ʙʦʨʪʦʚʳʭ ʠʥʬʦʨ-

ʤʘʮʠʦʥʥʳʭ ʰʠʥ ʘʚʪʦʤʦʙʠʣʷ 

ʇʨʝʠʤʫʱʝʩʪʚʘ: 

ð  ʦʪʩʫʪʩʪʚʠʝ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʜʘʪʯʠʢʦʚ. 

ʅʝʜʦʩʪʘʪʢʠ: 

ð ʪʦʯʥʦʩʪʴ ʜʘʥʥʳʭ ʦ ʨʘʩʭʦʜʝ ʪʦʧʣʠʚʘ ʥʠʞʝ, ʯʝʤ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʧʨʦʪʦʯ-

ʥʦʛʦ ʨʘʩʭʦʜʦʤʝʨʘ DFM; 

ð ʚ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʦʪʩʫʪʩʪʚʫʝʪ ʠʥʬʦʨʤʘʮʠʷ ʦ ʟʘʧʨʘʚʢʘʭ ʠ ʩʣʠʚʘʭ ʪʦʧʣʠʚʘ. 

1.4.6 ʇʨʝʠʤʫʱʝʩʪʚʘ ʠ ʥʝʜʦʩʪʘʪʢʠ ʢʦʥʪʨʦʣʷ ʧʦ ʠʤʧʫʣʴʩʘʤ ʬʦʨʩʫʥʢʠ 

ʇʨʝʠʤʫʱʝʩʪʚʘ ʤʝʪʦʜʘ: 

ð ʚʳʩʦʢʘʷ ʪʦʯʥʦʩʪʴ;  

ð ʦʪʩʫʪʩʪʚʠʝ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʜʘʪʯʠʢʦʚ. 

ʅʝʜʦʩʪʘʪʢʠ: 

ð ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʨʦʮʝʜʫʨʳ ʢʘʣʠʙʨʦʚʢʠ; 

ð ʚ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʦʪʩʫʪʩʪʚʫʝʪ ʠʥʬʦʨʤʘʮʠʷ ʦ ʟʘʧʨʘʚʢʘʭ/ʩʣʠʚʘʭ ʪʦʧʣʠʚʘ. 

1.4.7 ʂʦʥʪʨʦʣʴ ʥʘʛʨʫʟʢʠ ʥʘ ʦʩʴ 

ʆʧʝʨʘʪʠʚʥʦ ʦʧʨʝʜʝʣʠʪʴ ʥʘʛʨʫʟʢʫ ʥʘ ʦʩʠ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʩʨʝʜʩʪʚʘ ʤʦʞʥʦ ʩ ʧʦ-

ʤʦʱʴʶ ʪʝʣʝʤʘʪʠʯʝʩʢʠʭ ʜʘʪʯʠʢʦʚ ʥʘʛʨʫʟʢʠ ʥʘ ʦʩʴ ʚ ʩʦʩʪʘʚʝ ʩʠʩʪʝʤʳ ʤʦʥʠʪʦʨʠʥʛʘ. 

ʅʝ ʚʩʝʛʜʘ ʪʝʭʥʠʯʝʩʢʠ ʚʦʟʤʦʞʥʦ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʦʙʦʨʫʜʦʚʘʪʴ 

ʜʘʪʯʠʢʘʤʠ ʚʩʝ ʦʩʠ ʘʚʪʦʤʦʙʠʣʝʡ. ʅʘʛʨʫʟʢʘ ʥʘ ʧʝʨʝʜʥʶʶ ʦʩʴ, ʩʦʟʜʘʚʘʝʤʘʷ ʤʘʩʩʦʡ ʢʘ-

ʙʠʥʳ ʠ ʜʚʠʛʘʪʝʣʷ ʘʚʪʦʤʦʙʠʣʷ, ʚʩʝʛʜʘ ʥʝʟʥʘʯʠʪʝʣʴʥʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʥʘʛʨʫʟʢʦʡ ʥʘ 

ʟʘʜʥʶʶ ʦʩʴ, ʩʦʟʜʘʚʘʝʤʦʡ ʤʘʩʩʦʡ ʢʫʟʦʚʘ ʠ ʧʝʨʝʚʦʟʠʤʳʤ ʛʨʫʟʦʤ. ʇʦʵʪʦʤʫ, ʩʣʝʜʫʝʪ 

ʫʩʪʘʥʘʚʣʠʚʘʪʴ ʜʘʪʯʠʢ ʥʘ ʥʘʠʙʦʣʝʝ ʥʘʛʨʫʞʝʥʥʫʶ ʦʩʴ ʘʚʪʦʤʦʙʠʣʷ. 

ʇʨʠʥʮʠʧ ʨʘʙʦʪʳ ʜʘʪʯʠʢʦʚ ʥʘʛʨʫʟʢʠ ʥʘ ʦʩʠ ʚ ʩʦʩʪʘʚʝ ʩʠʩʪʝʤʳ ʤʦʥʠʪʦʨʠʥʛʘ 

ʪʨʘʥʩʧʦʨʪʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʩʣʝʜʫʶʱʝʤ: 

ð GNOM DDE ʥʘ ʘʚʪʦʤʦʙʠʣʷʭ ʩ ʧʥʝʚʤʦʧʦʜʚʝʩʢʦʡ ʠʟʤʝʨʷʝʪ ʤʝʥʷʶʱʝʝʩʷ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʤʘʩʩʳ ʛʨʫʟʘ ʜʘʚʣʝʥʠʝ ʩʞʘʪʦʛʦ ʚʦʟʜʫʭʘ ʚ ʢʦʥʪʫʨʝ ʧʥʝʚʤʦʧʦʜʚʝʩʢʠ; 

ð GNOM DP ʥʘ ʘʚʪʦʤʦʙʠʣʝʡ ʩ ʨʝʩʩʦʨʥʦʡ ʧʦʜʚʝʩʢʦʡ ʫʩʪʘʥʘʚʣʠʚʘʶʪ ʥʘ ʨʘʤʫ ʠ 
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ʩ ʧʦʤʦʱʴʶ ʩʠʩʪʝʤʳ ʨʳʯʘʛʦʚ ʩʦʝʜʠʥʷʶʪ ʩ ʝʛʦ ʟʘʜʥʝʡ ʦʩʴʶ. ɼʘʪʯʠʢ ʠʟʤʝʨʷʝʪ ʤʝ-

ʥʷʶʱʝʝʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʤʘʩʩʳ ʛʨʫʟʘ ʨʘʩʩʪʦʷʥʠʝ ʦʪ ʨʘʤʳ ʜʦ ʦʩʠ; 

ð ʜʘʪʯʠʢʠ ʬʦʨʤʠʨʫʶʪ ʚʳʭʦʜʥʦʡ ʘʥʘʣʦʛʦʚʳʡ ʩʠʛʥʘʣ ʥʘʧʨʷʞʝʥʠʷ ʜʣʷ ʧʝʨʝʜʘ-

ʯʠ ʥʘ ʪʝʨʤʠʥʘʣ ʤʦʥʠʪʦʨʠʥʛʘ ʘʚʪʦʪʨʘʥʩʧʦʨʪʘ. ʊʝʨʤʠʥʘʣ ʦʩʫʱʝʩʪʚʣʷʝʪ ʩʙʦʨ, ʨʝʛʠ-

ʩʪʨʘʮʠʶ, ʭʨʘʥʝʥʠʝ ʠ ʧʝʨʝʜʘʯʫ ʧʦʣʫʯʝʥʥʳʭ ʩʠʛʥʘʣʦʚ ʥʘ ʩʝʨʚʝʨ ʪʝʣʝʤʘʪʠʯʝʩʢʠʭ 

ʫʩʣʫʛ. ʋʩʪʘʥʦʚʣʝʥʥʦʝ ʥʘ ʩʝʨʚʝʨʝ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʧʨʦʠʟʚʦʜʠʪ ʦʙʨʘʙʦʪʢʫ ʠ 

ʘʥʘʣʠʟ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʠ ʬʦʨʤʠʨʫʝʪ ʘʥʘʣʠʪʠʯʝʩʢʠʝ ʦʪʯʝʪʳ ʟʘ ʚʳʙʨʘʥʥʳʡ ʧʝʨʠ-

ʦʜ ʚʨʝʤʝʥʠ. ʆʪʯʝʪʳ ʧʨʝʜʦʩʪʘʚʣʷʶʪʩʷ ʧʦʣʴʟʦʚʘʪʝʣʶ ʚ ʚʠʜʝ ʧʘʨʘʤʝʪʨʦʚ, ʩʯʝʪʯʠʢʦʚ, 

ʛʨʘʬʠʢʦʚ ʠ ʩʦʜʝʨʞʘʪ ʠʥʬʦʨʤʘʮʠʶ ʦ ʥʘʛʨʫʟʢʝ ʥʘ ʦʩʴ ʘʚʪʦʤʦʙʠʣʝʡ. 

ʊʝʣʝʤʘʪʠʯʝʩʢʠʝ ʜʘʪʯʠʢʠ ʥʘʛʨʫʟʢʠ ʥʘ ʦʩʴ ʘʚʪʦʤʦʙʠʣʝʡ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʩʠʩʪʝ-

ʤʦʡ ʤʦʥʠʪʦʨʠʥʛʘ ʪʨʘʥʩʧʦʨʪʘ ʠ ʢʦʥʪʨʦʣʷ ʨʘʩʭʦʜʘ ʪʦʧʣʠʚʘ, ʧʦʟʚʦʣʷʝʪ ʨʫʢʦʚʦʜʠʪʝʣʶ 

ʧʨʝʜʧʨʠʷʪʠʷ ʘʚʪʦʤʦʙʠʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ ʵʬʬʝʢʪʠʚʥʦ ʨʝʰʠʪʴ ʟʘʜʘʯʠ: 

ð ʢʦʥʪʨʦʣʷ ʠʟʤʝʥʝʥʠʠ ʤʘʩʩʳ ʧʝʨʝʚʦʟʠʤʦʛʦ ʛʨʫʟʘ ʚ ʨʝʞʠʤʝ ʦʥʣʘʡʥ;  

ð ʢʦʥʪʨʦʣʷ ʚʦʜʠʪʝʣʷ, ʠʩʢʣʶʯʝʥʠʷ çʣʝʚʳʭè ʛʨʫʟʦʚ;  

ð ʢʦʥʪʨʦʣʷ ʤʝʩʪʘ ʠ ʚʨʝʤʝʥʠ ʧʦʛʨʫʟʢʠ ʠ ʨʘʟʛʨʫʟʢʠ ʘʚʪʦʤʦʙʠʣʝʡ;  

ð ʦʧʪʠʤʘʣʥɹʦʡ ʟʘʛʨʫʟʢʠ ʤʘʰʠʥ. 

1.5 ɺr ʚʦʜʳ 

1) ʀʩʧʦʣʴʟʫʝʤʦʝ ʫʨʘʚʥʝʥʠʝ ʥʦʨʤʠʨʦʚʘʥʠʷ ʨʘʩʭʦʜʘ ʪʦʧʣʠʚʘ, ʚʢʣʶʯʘʶʱʝʝ ʪʨʠ 

ʥʦʨʤʳ ʨʘʩʭʦʜʘ ʪʦʧʣʠʚʘ, ʥʝ ʠʤʝʝʪ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʪʝʦʨʝʪʠʯʝʩʢʦʛʦ ʦʙʦʩʥʦʚʘʥʠʷ. 

2) ʆʪʩʫʪʩʪʚʫʶʪ ʥʘʫʯʥʦ-ʦʙʦʩʥʦʚʘʥʥʳʝ ʤʝʪʦʜʳ ʫʩʪʘʥʦʚʣʝʥʠʷ ʯʠʩʣʝʥʥʳʭ ʟʥʘʯʝ-

ʥʠʡ ʥʦʨʤ ʨʘʩʭʦʜʘ ʪʦʧʣʠʚʘ ʥʘ ʧʨʦʙʝʛ, ʪʨʘʥʩʧʦʨʪʥʫʶ ʨʘʙʦʪʫ ʠ ʝʟʜʢʫ ʩ ʛʨʫʟʦʤ. 

3) ʆʪʩʫʪʩʪʚʠʝ ʘʥʘʣʠʪʠʯʝʩʢʠʭ ʟʘʚʠʩʠʤʦʩʪʝʡ, ʧʦʩʪʨʦʝʥʥʳʭ ʥʘ ʘʥʘʣʠʟʝ ʨʘʩʭʦʜʦ-

ʚʘʥʠʷ ʪʦʧʣʠʚʘ ʚ ʧʨʦʮʝʩʩʝ ʨʝʘʣʴʥʦʛʦ ʨʝʞʠʤʘ ʜʚʠʞʝʥʠʷ, ʚʳʨʘʞʘʶʱʠʭ ʥʦʨʤʳ ʵʢʩʧʣʫʘ-

ʪʘʮʠʦʥʥʦʛʦ ʨʘʩʭʦʜʘ ʪʦʧʣʠʚʘ ʠ ʨʘʩʢʨʳʚʘʶʱʠʭ ʚʝʩʴ ʤʝʭʘʥʠʟʤ ʠʭ ʬʦʨʤʠʨʦʚʘʥʠʷ ʚ 

ʫʩʣʦʚʠʷʭ ʵʢʩʧʣʫʘʪʘʮʠʠ, ʷʚʣʷʝʪʩʷ ʧʨʝʧʷʪʩʪʚʠʝʤ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ʥʘʫʯʥʦ-ʦʙʦʩʥʦʚʘʥʥʦʡ 

ʩʠʩʪʝʤʳ ʢʦʨʨʝʢʪʠʨʦʚʘʥʠʷ ʥʦʨʤ ʨʘʩʭʦʜʘ ʪʦʧʣʠʚʘ, ʢʦʪʦʨʘʷ ʜʦ ʩʠʭ ʧʦʨ ʥʦʩʠʪ ʩʫʛʫʙʦ 

ʵʤʧʠʨʠʯʝʩʢʠʡ ʭʘʨʘʢʪʝʨ ʠ ʥʫʞʜʘʝʪʩʷ ʚ ʜʘʣʴʥʝʡh ʝʤ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʠ. 

 

2 ɸʅɸʃʀʊʀʏɽʉʂʀɽ ʀʉʉʃɽɼʆɺɸʅʀʗ 
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2.1 ɺʝʨʦʷʪʥʦʩʪʥʳʡ ʤʝʪʦʜ ʨʘʩʯʝʪʘ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʦʛʦ ʨʘʩʭʦʜʘ ʪʦʧʣʠʚʘ 

ʘʚʪʦʤʦʙʠʣʷ 

2.1.1  ʆʧʨʝʜʝʣʝʥʠʝ ʩʨʝʜʥʝʚʟʚʝʰʝʥʥʦʛʦ ʧʝʨʝʜʘʪʦʯʥʦʛʦ ʯʠʩʣʘ ʚ ʢʦʨʦʙʢʝ 

ʧʝʨʝʜʘʯ 

ʊʝʭʥʠʯʝʩʢʘʷ ʩʢʦʨʦʩʪʴ ʜʚʠʞʝʥʠʷ ʘʚʪʦʤʦʙʠʣʷ ʩ ʫʯʝʪʦʤ ʦʛʨʘʥʠʯʝʥʠʷ ʧʦ ʫʩʣʦʚʠ-

ʷʤ ʙʝʟʦʧʘʩʥʦʩʪʠ ʜʚʠʞʝʥʠʷ ʨʘʩʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʫʩʝʯʝʥʥʦʤʫ ʥʦʨʤʘʣʴʥʦʤʫ ʟʘʢʦʥʫ ʩ 

ʥʝʩʠʤʤʝʪʨʠʯʥʳʤ ʫʩʝʯʝʥʠʝʤ, ʢʦʪʦʨʦʝ ʟʘʜʘʝʪʩʷ ʩʪʝʧʝʥʴʶ ʫʩʝʯʝʥʠʷ ʚ ʚʠʜʝ ʤʥʦʞʠʪʝʣʷ 

ɸ, ʩʚʷʟʳʚʘʶʱʝʛʦ ʠʩʭʦʜʥʦʝ ʥʦʨʤʘʣʴʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʩ ʫʩʝʯʝʥʥʳʤ [21] (ʨʠʩʫʥʦʢ 

2.1). 

 

ʈʠʩʫʥʦʢ 2.1 ð ʉʭʝʤʘ ʢ ʦʧʨʝʜʝʣʝʥʠʶ ʧʘʨʘʤʝʪʨʘ ɸ ʫʩʝʯʝʥʥʦʛʦ ʥʦʨʤʘʣʴʥʦʛʦ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʩʢʦʨʦʩʪʠ ʘʚʪʦʤʦʙʠʣʷ 

ʇʦʨʷʜʦʢ ʧʝʨʝʭʦʜʘ ʦʪ ʫʩʝʯʝʥʥʦʛʦ ʥʦʨʤʘʣʴʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʢ ʥʝʫʩʝʯʝʥʥʦʤʫ 

ʥʦʨʤʘʣʴʥʦʤʫ ʩʣʝʜʫʶʱʠʡ. 

ʇʨʠʥʠʤʘʶʪ ʨʘʩʯʝʪʥʫʶ ʩʨʝʜʥʶʶ ʪʝʭʥʠʯʝʩʢʫʶ ʩʢʦʨʦʩʪʴ aV  ʜʚʠʞʝʥʠʷ ʘʚʪʦʤʦʙʠ-

ʣʷ ʚ ʢʘʯʝʩʪʚʝ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʦʞʠʜʘʥʠʷ óñV  ʫʩʝʯʝʥʥʦʛʦ ʥʦʨʤʘʣʴʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ  
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                                                   óña VV = .                                                     (2.1) 

ʄʝʪʦʜʦʤ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʛʦ ʧʨʠʙʣʠʞʝʥʠʷ ʨʝʰʘʶʪ ʩʠʩʪʝʤʫ ʫʨʘʚʥʝʥʠʡ (2.2)-(2.9) 

                                                 ,
3

í

í

V
V
=s                                                      (2.2) 

                                          ,

í

ímin
1

V

VV
t

s

-
=                                                  (2.3) 

                                        ,

í

ímax
2

V

VV
t

s

-
=                                                  (2.4) 

                                     , 
2

1
)(

1
2
1

2
1 dtetÔ

t t

ñ
¤-

-

=
p

                                          (2.5)  

                                      , 
2

1
)(

2
2
2

2
2 dtetÔ

t t

ñ
¤-

-

=
p

                                          (2.6) 

                                           ,
)()(

1

12 tÔtÔ
A

-
=                                               (2.7) 

                                         [ ],)()( 21 tftfAB -=                                              (2.8)  

                                             . 
í

ía V
ÂVV s+=                                                 (2.9) 

ɺ ʢʘʯʝʩʪʚʝ ʤʠʥʠʤʘʣʴʥʦʡ ʩʢʦʨʦʩʪʠ ʧʨʠʥʠʤʘʶʪ Vmin = 0. ʈʘʩʯʝʪʥʘʷ ʤʘʢʩʠʤʘʣʴ-

ʥʘʷ ʩʢʦʨʦʩʪʴ Vmax ʦʛʨʘʥʠʯʠʚʘʝʪʩʷ ʪʨʝʙʦʚʘʥʠʷʤʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʜʦʨʦʞʥʦʛʦ ʜʚʠʞʝʥʠʷ 

ʥʘ ʤʘʨʰʨʫʪʝ ʠ ʩʦʭʨʘʥʥʦʩʪʠ ʛʨʫʟʘ ʧʨʠ ʧʝʨʝʚʦʟʢʝ, ʘ ʪʘʢʞʝ ʜʦʣʞʥʘ ʫʜʦʚʣʝʪʚʦʨʷʪʴ 

ʫʩʣʦʚʠʶ ʥʦʨʤʘʣʴʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʩʢʦʨʦʩʪʝʡ 

  a
max

2
V

V
¢ .                                                 (2.10) 

ʅʘ ʧʝʨʚʦʤ ʰʘʛʝ ʧʨʠʙʣʠʞʝʥʥʦʛʦ ʨʝʰʝʥʠʷ ʟʘʜʘʶʪʩʷ ʨʘʚʝʥʩʪʚʦʤ ʤʘʪʝʤʘʪʠʯʝ-

ʩʢʠʭ ʦʞʠʜʘʥʠʡ  ʥʝʫʩʝʯʝʥʥʦʛʦ íV ʠ ʫʩʝʯʝʥʥʦʛʦ óñV  ʥʦʨʤʘʣʴʥʳʭ ʨʘʩʧʨʝʜʝʣʝʥʠʡ ʠ 

ʩʨʝʜʥʝʡ ʪʝʭʥʠʯʝʩʢʦʡ ʩʢʦʨʦʩʪʠ ʘʚʪʦʤʦʙʠʣʷ aV  

                                               .aóñí VVV ==                                             (2.11) 

ʋʩʣʦʚʠʝʤ ʨʝʰʝʥʠʷ ʩʠʩʪʝʤʳ ʫʨʘʚʥʝʥʠʡ ʷʚʣʷʝʪʩʷ ʜʦʩʪʠʞʝʥʠʝ ʥʘʧʝʨʝʜ ʟʘʜʘʥʥʦʡ 

ʪʦʯʥʦʩʪʠ Ů 
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                                          .aí
í

es ¢-+ VÂV
V                                         (2.12) 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʠʚʝʜʝʥʠʷ ʫʩʝʯʝʥʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʢ ʥʝʫʩʝʯʝʥʥʦʤʫ ʥʦʨʤʘʣʴ-

ʥʦʤʫ ʨʘʩʧʨʝʜʝʣʝʥʠʶ ʧʦʣʫʯʘʶʪ ʥʝʦʙʭʦʜʠʤʳʝ ʜʘʥʥʳʝ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʩʨʝʜʥʝʚʟʚʝ-

ʰʝʥʥʦʛʦ ʧʝʨʝʜʘʪʦʯʥʦʛʦ ʯʠʩʣʘ êi ʚ ʢʦʨʦʙʢʝ ʧʝʨʝʜʘʯ. ʀʤʠ ʷʚʣʷʶʪʩʷ  ʚʝʣʠʯʠʥʳ 

.,,
íí AV

V
s  

ʈʘʩʯʝʪ êi ʚʝʜʫʪ ʚ ʧʨʠʚʝʜʝʥʥʦʡ ʥʠʞʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ. 

ʋʩʪʘʥʘʚʣʠʚʘʶʪ ʨʘʩʯʝʪʥʳʝ ʤʘʢʩʠʤʘʣʴʥʳʝ ʩʢʦʨʦʩʪʠ ʥʘ ʢʘʞʜʦʡ j-ʡ ʧʝʨʝʜʘʯʝ, 

ʢʨʦʤʝ ʚʳʩʰʝʡ  

                                     ,  â
max õ òñmax 

j

j
i

i
VÊV =                                           (2.13) 

ʛʜʝ ʂʩ  ð ʩʢʦʨʦʩʪʥʦʡ ʢʦʵʬʬʠʮʠʝʥʪ, ʧʨʠʥʠʤʘʶʪ ʂʩ ʨʘʚʥʳʤ ʦʪʥʦʰʝʥʠʶ ʯʘʩʪʦʪʳ 

ʚʨʘʱʝʥʠʷ ʢʦʣʝʥʯʘʪʦʛʦ ʚʘʣʘ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʤʘʢʩʠʤʘʣʴʥʦʤʫ ʢʨʫʪʷʱʝʤʫ ʤʦʤʝʥʪʫ 

ʢ ʥʦʤʠʥʘʣʴʥʦʡ ʯʘʩʪʦʪʝ ʚʨʘʱʝʥʠʷ ʢʦʣʝʥʯʘʪʦʛʦ ʚʘʣʘ; ʜʣʷ ʜʚʠʛʘʪʝʣʷ ɿʄɿ-40911 ʥʦʤʠ-

ʥʘʣʴʥʘʷ ʯʘʩʪʦʪʘ ʚʨʘʱʝʥʠʷ ʢʦʣʝʥʯʘʪʦʛʦ ʚʘʣʘ ʠ ʯʘʩʪʦʪʘ ʚʨʘʱʝʥʠʷ ʢʦʣʝʥʯʘʪʦʛʦ ʚʘʣʘ, 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʘʷ ʤʘʢʩʠʤʘʣʴʥʦʤʫ ʢʨʫʪʷʱʝʤʫ ʤʦʤʝʥʪʫ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʨʘʚʥʳ 4250 

ʤʠʥ
-1
 ʠ 2500 ʤʠʥ

-1
, ʧʨʠ ʵʪʠʭ ʟʥʘʯʝʥʠʷʭ ʂʩ  = 0,588.   

Vʪ ʭ max ð ʤʘʢʩʠʤʘʣʴʥʘʷ ʩʢʦʨʦʩʪʴ ʜʚʠʞʝʥʠʷ ʘʚʪʦʤʦʙʠʣʷ ʧʦ ʪʝʭʥʠʯʝʩʢʦʡ ʭʘʨʘʢʪʝ-

ʨʠʩʪʠʢʝ, ʢʤ/ʯ;  

i j  ð ʧʝʨʝʜʘʪʦʯʥʦʝ ʯʠʩʣʦ ʚ ʢʦʨʦʙʢʝ ʧʝʨʝʜʘʯ ʥʘ j-ʦʡ ʧʝʨʝʜʘʯʝ. 

ʋʩʪʘʥʘʚʣʠʚʘʶʪ ʨʘʩʯʝʪʥʳʝ ʤʠʥʠʤʘʣʴʥʳʝ ʩʢʦʨʦʩʪʠ ʥʘ ʢʘʞʜʦʡ j-ʡ ʧʝʨʝʜʘʯʝ, 

ʢʨʦʤʝ ʥʠʟʰʝʡ  

                                              ,max 1min -= jj VV                                            (2.14) 

ʆʪʥʦʩʠʪʝʣʴʥʳʡ ʧʨʦʙʝʛ ʥʘ ʢʘʞʜʦʡ j-ʡ ʧʝʨʝʜʘʯʝ, ʢʨʦʤʝ ʚʳʩʰʝʡ, ʦʧʨʝʜʝʣʷʁ ʪ ʧʦ 

ʬʦʨʤʫʣʝ 

                                  . 
2

max

min

2
í

2
í

í

 2

)(

dVe
A

j

j

V

V

V

VV

V

j ñ

--

=
s

ps
b                            (2.15) 

ʆʪʥʦʩʠʪʝʣʴʥʳʡ ʧʨʦʙʝʛ ʥʘ ʚʳʩʰʝʡ ʧʝʨʝʜʘʯʝ 
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                                            .1
1

1

â ä
-

=

-=
n

j

jbb                                           (2.16) 

ʉʨʝʜʥʝʚʟʚʝʰʝʥʥʦʝ ʧʝʨʝʜʘʪʦʯʥʦʝ ʯʠʩʣʦ ʚ ʢʦʨʦʙʢʝ ʧʝʨʝʜʘʯ 

                                               ä
=

=
n

j

jjii
1

.ê  b                                            (2.17) 

2.1.2 ʆʧʨʝʜʝʣʝʥʠʝ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʦʛʦ ʨʘʩʭʦʜʘ ʪʦʧʣʠʚʘ ʘʚʪʦʤʦʙʠʣʷ 

ʕʢʩʧʣʫʘʪʘʮʠʦʥʥʳʡ ʨʘʩʭʦʜ ʪʦʧʣʠʚʘ ʧʨʠ ʩʨʝʜʥʝʡ ʪʝʭʥʠʯʝʩʢʦʡ ʩʢʦʨʦʩʪʠ ʜʚʠʞʝ-

ʥʠʷ ʘʚʪʦʤʦʙʠʣʷ aV  ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʘʥʘʣʠʪʠʯʝʩʢʦʡ ʟʘʚʠʩʠʤʦʩʪʠ, ʣ/100 ʢʤ, 

                   ( )[ ],   077,0     
1 2

aaa

2

êê VFkGCViÂiAQ
i

s +++= y
h

                 (2.18)   

ʛʜʝ ɸ, ɺ, ʉ ð ʢʦʥʩʪʨʫʢʪʠʚʥʳʝ ʢʦʵʬʬʠʮʠʝʥʪʳ, ʧʦʩʪʦʷʥʥʳʝ ʜʣʷ ʘʚʪʦʤʦʙʠʣʷ ʢʦʥ-

ʢʨʝʪʥʦʡ ʤʦʜʝʣʠ;  

Ga ð ʚʝʩ ʘʚʪʦʤʦʙʠʣʷ, ʅ;  

k ð ʢʦʵʬʬʠʮʠʝʥʪ ʘʵʨʦʜʠʥʘʤʠʯʝʩʢʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʘʚʪʦʤʦʙʠʣʷ, ʅĀʩ
2
/ʤ

4
;  

F ð ʣʦʙʦʚʘʷ ʧʣʦʱʘʜʴ ʘʚʪʦʤʦʙʠʣʷ, ʤ
2
;  

ɣ ð ʢʦʵʬʬʠʮʠʝʥʪ ʩʫʤʤʘʨʥʦʛʦ ʜʦʨʦʞʥʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʢʘʯʝʥʠʶ ʰʠʥ, ʜʣʷ 

ʧʦʣʝʚʳʭ ʫʩʣʦʚʠʡ ʜʚʠʞʝʥʠʷ ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʫʤʤʦʡ ʜʚʫʭ ʩʦʩʪʘʚʣʷʶʱʠʭ 

                                            ê ä ff +=y ,                                            (2.19) 

ʛʜʝ fʜ  ð ʢʦʵʬʬʠʮʠʝʥʪ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʜʦʨʦʛʠ ʧʨʠ ʢʘʯʝʥʠʠ ʰʠʥʳ, ʜʣʷ ʧʦʣʝʚʳʭ 

ʫʩʣʦʚʠʡ ʜʚʠʞʝʥʠʷ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʵʤʧʠʨʠʯʝʩʢʦʡ ʟʘʚʠʩʠʤʦʩʪʠ, ʘʥʘʣʦʛʠʯʥʦʡ ʫʩʪʘ-

ʥʦʚʣʝʥʥʦʡ ʅ.ʗ. ɻʦʚʦʨʫʱʝʥʢʦ [12] 

                                           ,
 

a

max õ ò

ä
V

Vk
f

f
=                                              (2.20) 

ʛʜʝ kf  ð ʵʤʧʠʨʠʯʝʩʢʠʡ ʢʦʵʬʬʠʮʠʝʥʪ, ʧʨʠʥʠʤʘʝʤʳʡ ʨʘʚʥʳʤ ʢʦʵʬʬʠʮʠʝʥʪʫ ʩʦʧʨʦ-

ʪʠʚʣʝʥʠʷ ʜʦʨʦʛʠ ʧʨʠ ʢʘʯʝʥʠʠ ʰʠʥʳ ʚ ʜʦʨʦʞʥʳʭ ʫʩʣʦʚʠʷʭ, kf  = fʜ 0 = 0,002 [22]; 

ʜʣʷ ʜʦʨʦʞʥʳʭ ʫʩʣʦʚʠʡ ʧʨʠʥʠʤʘʝʤ ʢʦʵʬʬʠʮʠʝʥʪ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʜʦʨʦʛʠ ʧʨʠ 

ʢʘʯʝʥʠʠ ʰʠʥʳ ʥʝ ʟʘʚʠʩʷʱʠʤ ʦʪ ʩʢʦʨʦʩʪʠ ʜʚʠʞʝʥʠʷ 

0 ää ff = ;                                                      (2.21) 
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fʢ ð ʢʦʵʬʬʠʮʠʝʥʪ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʢʘʯʝʥʠʶ ʰʠʥʳ, ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ 

[23] 

2

à0 ê ê  0000005,0 Vff += ,                                    (2.22) 

ʛʜʝ  fʢ 0  ð ʢʦʵʬʬʠʮʠʝʥʪ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʢʘʯʝʥʠʶ ʰʠʥʳ ʧʨʠ ʤʘʣʦʡ ʩʢʦʨʦʩʪʠ, ʦʧʨʝ-

ʜʝʣʷʝʪʩʷ ʚʳʨʘʞʝʥʠʝʤ  

,
  2

 

êñ

ñòñâ

0 ê
r

rr
f

p

-
=                                                 (2.23) 

ʥʘʧʨʠʤʝʨ, ʜʣʷ ʰʠʥʳ 225 / 75 R16 ʤʦʜʝʣʠ ʂɸʄɸ 219 ʘʚʪʦʤʦʙʠʣʷ ʋɸɿ-390945 ʢʦʬɻ-

ʬʠʮʠʝʥʪ ʨʘʚʝʥ  fʢ 0 = 0,013; 

         aV  ð ʩʨʝʜʥʷʷ ʪʝʭʥʠʯʝʩʢʘʷ ʩʢʦʨʦʩʪʴ ʘʚʪʦʤʦʙʠʣʷ, ʢʤ/ʯ.   

ɖi ð ʠʥʜʠʢʘʪʦʨʥʳʡ ʂʇɼ ʙʝʥʟʠʥʦʚʦʛʦ ʜʚʠʛʘʪʝʣʷ 

   Ni eh  11,0272,0 += ;                                            (2.24) 

ʛʜʝ ŮN  ð  ʢʦʵʬʬʠʮʠʝʥʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʦʱʥʦʩʪʠ ʜʚʠʛʘʪʝʣʷ  

                 
òðí 

3

3

aa

 106,3

    077,0   

h

y
e

e

a

N
N

VFkVG

Ö

+
= .                              (2.25) 

ɼʣʷ ʘʚʪʦʤʦʙʠʣʷ ʋɸɿ-390945 ʧʘʨʘʤʝʪʨʳ, ʚʭʦʜʷʱʠʝ ʚ ʬʦʨʤʫʣʫ, ʠʤʝʶʪ ʩʣʝʜʫ-

ʶʱʠʝ ʟʥʘʯʝʥʠʷ: ɸ = 0,380; ɺ = 0,0115; ʉ = 0,00341; ɖʪʨ = 0,9. 

ɹʦʣʝʝ ʪʦʯʥʦʝ ʦʧʨʝʜʝʣʝʥʠʝ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʦʛʦ ʨʘʩʭʦʜʘ ʪʦʧʣʠʚʘ ʚʦʟʤʦʞʥʦ ʧʦ 

ʩʫʤʤʝ ʩʦʩʪʘʚʣʷʶʱʠʭ ʨʘʩʭʦʜʘ ʪʦʧʣʠʚʘ Qs j ʥʘ ʢʘʞʜʦʡ j-ʧʝʨʝʜʘʯʝ. 

ɼʣʷ ʵʪʦʛʦ ʩʣʝʜʫʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʨʘʩʯʝʪʥʫʶ ʬʦʨʤʫʣʫ  

              ( )[ ]2

a

2

 ê ê

 

   077,0     
1

jjjjj

ji

js VFkGCViÂiAQ +++= y
h

,          (2.26)     

ʛʜʝ iʢ  j ð ʧʝʨʝʜʘʪʦʯʥʦʝ ʯʠʩʣʦ ʢʦʨʦʙʢʠ ʧʝʨʝʜʘʯ ʥʘ j-ʧʝʨʝʜʘʯʝ;   

jV  ð ʩʨʝʜʥʷʷ ʩʢʦʨʦʩʪʴ ʜʚʠʞʝʥʠʷ ʥʘ  j-ʦʡ ʧʝʨʝʜʘʯʝ, ʚʢʣʶʯʘʷ ʚʳʩʰʫʶ 

                              dVeV

j

j

V

V

V

VV

j  

max
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2
í

2
í
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ñ
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=
s

,                                         (2.27) 
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ɣj  ð ʢʦʵʬʬʠʮʠʝʥʪ ʩʫʤʤʘʨʥʦʛʦ ʜʦʨʦʞʥʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʢʘʯʝʥʠʶ ʰʠʥ ʜʣʷ 

ʧʦʣʝʚʳʭ ʫʩʣʦʚʠʡ ʜʚʠʞʝʥʠʷ ʥʘ j-ʦʡ ʧʝʨʝʜʘʯʝ, ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʫʤʤʦʡ ʜʚʫʭ ʩʦʩʪʘʚʣʷ-

ʶʱʠʭ 

                                           jjj ff  ê ä +=y ,                                            (2.28) 

ʛʜʝ fʜ j ð ʢʦʵʬʬʠʮʠʝʥʪ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʜʦʨʦʛʠ ʧʨʠ ʢʘʯʝʥʠʠ ʰʠʥʳ ʥʘ j-ʦʡ ʧʝʨʝʜʘʯʝ, 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʵʤʧʠʨʠʯʝʩʢʦʡ ʟʘʚʠʩʠʤʦʩʪʠ 

                                           
j

f

j
V

Vk
f

 a

max õ ò

  ä

 
= ;                                             (2.29) 

ʜʣʷ ʜʦʨʦʞʥʳʭ ʫʩʣʦʚʠʡ ʧʨʠʥʠʤʘʝʤ ʢʦʵʬʬʠʮʠʝʥʪ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʜʦʨʦʛʠ ʧʨʠ 

ʢʘʯʝʥʠʠ ʰʠʥʳ ʥʝ ʟʘʚʠʩʷʱʠʤ ʦʪ ʩʢʦʨʦʩʪʠ ʜʚʠʞʝʥʠʷ 

0 ä ä ff j = ;                                                    (2.30) 

fʢ j ð ʢʦʵʬʬʠʮʠʝʥʪ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʢʘʯʝʥʠʶ ʰʠʥʳ ʥʘ j-ʦʡ ʧʝʨʝʜʘʯʝ, ʦʧʨʝʜʝʣʷʝʪʩʷ 

ʧʦ ʬʦʨʤʫʣʝ 

( )2

 à0  ê ê  0000005,01 jj Vff += ,                                    (2.31) 

ɖi, j ð ʠʥʜʠʢʘʪʦʨʥʳʡ ʂʇɼ  ʙʝʥʟʠʥʦʚʦʛʦ ʜʚʠʛʘʪʝʣʷ ʥʘ j-ʦʡ ʧʝʨʝʜʘʯʝ 

jNji    11,0272,0 eh += ;                                            (2.32) 

ʛʜʝ ŮN  j  ð  ʢʦʵʬʬʠʮʠʝʥʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʦʱʥʦʩʪʠ ʜʚʠʛʘʪʝʣʷ ʥʘ j-ʦʡ ʧʝʨʝʜʘʯʝ 
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= .                            (2.33)  

ʉʨʝʜʥʝʚʟʚʝʰʝʥʥʳʡ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʡ ʨʘʩʭʦʜ ʪʦʧʣʠʚʘ, ʣ/100 ʢʤ, ʦʧʨʝʜʝʣʷʶʪ 

ʧʦ ʬʦʨʤʫʣʝ 

                                                . 
1

ä
=

=
n

j

jjss QQ g                                            (2.34) 

ʈʘʜʠʫʩ rʢ ʢʘʯʝʥʠʷ ʢʦʣʝʩ, ʚʭʦʜʷʱʠʡ ʚ ʨʘʩʯʝʪʥʳʝ ʬʦʨʤʫʣʳ (1.20-1.21) ʜʣʷ 

ʦʧʨʝʜʝʣʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ɸ ʠ ɺ, ʧʨʠʥʠʤʘʶʪ ʨʘʚʥʳʤ ʨʘʜʠʫʩʫ ʢʘʯʝʥʠʷ ʢʦʣʝʩʘ ʙʝʟ 

ʙʫʢʩʦʚʘʥʠʷ, ʪʦ ʝʩʪʴ ʚ ʩʚʦʙʦʜʥʦʤ ʨʝʞʠʤʝ ʢʘʯʝʥʠʷ.  

ʈʘʜʠʫʩ ʢʘʯʝʥʠʷ ʢʦʣʝʩʘ ʚ ʩʚʦʙʦʜʥʦʤ ʨʝʞʠʤʝ ʤʦʞʝʪ ʙʳʪʴ ʦʧʨʝʜʝʣʝʥ ʧʦ ʬʦʨ-

ʤʫʣʝ [24] 
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ñòñâ

ñòñâ
ñ ê
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  3

rr

rr
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+
= ,                                              (2.35) 

ʠʣʠ 

ñâ

ñò

ñò

ñ ê

 21

 3

r

r

r
r

+

= .                                               (2.36) 

ɼʣʷ ʙʦʣʝʝ ʪʦʯʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʨʘʜʠʫʩʘ rʢ ʩ ʚʤʝʩʪʦ rʩʚ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʨʘʩ-

ʯʝʪʥʦʝ ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ rʩʚ ʩʨ ʩʚʦʙʦʜʥʦʛʦ ʨʘʜʠʫʩʘ ʩ ʫʯʝʪʦʤ ʩʪʨʝʣʳ hʧʨ ʧʨʦʛʠʙʘ ʧʨʦ-

ʪʝʢʪʦʨʘ ʰʠʥʳ 

3

ïð

ñâñð ñâ

h
rr -= ,                                             (2.37) 

ʪʦʛʜʘ ʬʦʨʤʫʣʘ (2.36) ʧʨʠʤʝʪ ʚʠʜ  

( )
( ) ñòïðñâ

ñòïðñâ

ñ ê
 6  3

    3 3 

rhr

rhr
r

+-

-
= .                                    (2.38) 

ʉʣʦʞʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʵʪʦʡ ʬʦʨʤʫʣʳ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʦʪʩʫʪʩʪʚʠʠ ʜʣʷ ʰʠʨʦʢʦʛʦ 

ʜʦʩʪʫʧʘ ʩʧʨʘʚʦʯʥʳʭ ʜʘʥʥʳʭ ʦ ʩʪʨʝʣʝ ʧʨʦʛʠʙʘ ʧʨʦʪʝʢʪʦʨʘ ʰʠʥ. 

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʨʘʜʠʫʩʘ rʢ ʩ ʩʣʫʞʠʪ ʪʘʢʞʝ ʫʧʨʦʱʝʥʥʘʷ ʬʦʨʤʫʣʘ [25] 

 
3

 2 ñòñâ
ñ ê

rr
r

+
= .                                             (2.39) 

ʈʘʜʠʫʩ ʢʘʯʝʥʠʷ ʚʝʜʫʱʠʭ ʢʦʣʝʩ ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʩ ʧʦʤʦʱʴʶ ʨʘʩʯʝʪʥʳʭ ʟʘʚʠ-

ʩʠʤʦʩʪʝʡ, ʩʚʷʟʳʚʘʶʱʠʭ ʢʠʥʝʤʘʪʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʰʠʥ ʠ ʢʦʣʝʩ ʧʨʠ ʠʭ ʨʘʙʦʪʝ ʚ 

ʩʚʦʙʦʜʥʦʤ ʠ ʪʷʛʦʚʦʤ ʨʝʞʠʤʘʭ [26-28].  

ʈʘʜʠʫʩ ʢʘʯʝʥʠʷ ʚʝʜʫʱʠʭ ʢʦʣʝʩ ʚ ʩʚʦʙʦʜʥʦʤ ʨʝʞʠʤʝ  

                                                
 ï ê

ï ê
c ê
a

l
r = ,                                                 (2.40) 

ʛʜʝ l ʢ ʧ ð ʜʣʠʥʘ ʢʦʥʪʘʢʪʥʦʡ ʧʣʦʱʘʜʢʠ ʙʝʛʦʚʦʡ ʜʦʨʦʞʢʠ ʰʠʥʳ (ʂʇ ɹɼʐ); Ŭʢ ʧ  ð ʮʝʥ-

ʪʨʘʣʴʥʳʡ ʫʛʦʣ ʂʇ ɹɼʐ ʩ ʦʧʦʨʥʦʡ ʧʦʚʝʨʭʥʦʩʪʴʶ ʜʦʨʦʛʠ. 

ʀʩʭʦʜʷ ʠʟ ʚʳʨʘʞʝʥʠʷ (2.40) ʠ ʪʨʠʛʦʥʦʤʝʪʨʠʯʝʩʢʠʭ ʩʦʦʪʥʦʰʝʥʠʡ ʤʝʞʜʫ ʩʪʘ-
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ʪʠʯʝʩʢʠʤ ʨʘʜʠʫʩʦʤ ʢʦʣʝʩʘ ʠ ʜʣʠʥʦʡ ʂʇ ɹɼʐ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʨʝʰʝʥʠʷ ʫʨʘʚʥʝʥʠʷ 

(2.41) ʦʧʨʝʜʝʣʷʝʪʩʷ ʮʝʥʪʨʘʣʴʥʳʡ ʫʛʦʣ ʂʇ ɹɼʐ, ʥʝʦʙʭʦʜʠʤʳʡ ʜʣʷ ʧʦʩʣʝʜʫʶʱʝʛʦ 

ʨʘʩʯʝʪʘ ʨʘʜʠʫʩʘ ʢʘʯʝʥʠʷ ʢʦʣʝʩʘ ʚ ʪʷʛʦʚʦʤ ʨʝʞʠʤʝ  

2
 

 2
 ê

ñ ê

ñò 
ê

a
a tg

r

r
= .                                          (2.41) 

ʅʘ ʦʩʥʦʚʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʝʨʦʷʪʥʦʩʪʥʦʛʦ ʤʝʪʦʜʘ ʨʘʩʯʝʪʘ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʦʛʦ 

ʨʘʩʭʦʜʘ ʪʦʧʣʠʚʘ ʧʦʣʫʯʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʜʣʷ ʘʚʪʦʤʦʙʠʣʷ ʋɸɿ-390945, ʠʤʝʶʱʝʛʦ ʪʝʭ-

ʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʚ ʪʘʙʣʠʮʘʭ 2.1-2.3 [29]. 

ʊʘʙʣʠʮʘ 2.1 ð ɺʝʩʦʚʳʝ ʧʘʨʘʤʝʪʨʳ ʘʚʪʦʤʦʙʠʣʷ ʋɸɿ-390945  

ʉʥʘʨʷʞʝʥʥʘʷ ʤʘʩʩʘ ʘʚʪʦʤʦʙʠʣʷ ʋɸɿ-390945, ʢʛ, ʚ ʪʦʤ ʯʠʩʣʝ 1995 

      ʥʘʛʨʫʟʢʘ ʥʘ ʧʝʨʝʜʥʶʶ ʦʩʴ, ʢʛ 1220 

      ʥʘʛʨʫʟʢʘ ʥʘ ʟʘʜʥʶʶ ʦʩʴ, ʢʛ 775 

ɻʨʫʟʦʧʦʜʲʝʤʥʦʩʪʴ, ʢʛ 1150 

ʇʦʣʥʘʷ ʤʘʩʩʘ ʘʚʪʦʤʦʙʠʣʷ, ʢʛ, ʚ ʪʦʤ ʯʠʩʣʝ 3070 

     ʥʘʛʨʫʟʢʘ ʥʘ ʧʝʨʝʜʥʶʶ ʦʩʴ, ʢʛ 1435 

     ʥʘʛʨʫʟʢʘ ʥʘ ʟʘʜʥʶʶ ʦʩʴ, ʢʛ 1635 

 

ʊʘʙʣʠʮʘ 2.2 ð ʊʝʭʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʜʚʠʛʘʪʝʣʷ ʘʚʪʦʤʦʙʠʣʷ ʋɸɿ-390945  

ʄʦʜʝʣʴ ʜʚʠʛʘʪʝʣʷ ɿʄɿ-40911 

ɼʠʘʤʝʪʨ ʮʠʣʠʥʜʨʘ ʠ ʭʦʜ ʧʦʨʰʥʷ, ʤʤ 95,5Ĭ94 

ʈʘʙʦʯʠʡ ʦʙʲʸʤ, ʣ 2,693 

ʄʦʱʥʦʩʪʴ, ʣ.ʩ. (ʢɺʪ) 112 (82,5) 

ʅʦʤʠʥʘʣʴʥʘʷ ʯʘʩʪʦʪʘ ʚʨʘʱʝʥʠʷ ʢʦʣʝʥʯʘʪʦʛʦ ʚʘʣʘ, ʤʠʥ
-1

 4250 

ʏʘʩʪʦʪʘ ʚʨʘʱʝʥʠʷ ʢʦʣʝʥʯʘʪʦʛʦ ʚʘʣʘ ʧʨʠ ʤʘʢʩʠʤʘʣʴʥʦʤ ʢʨʫʪʷʱʝʤ ʤʦ-

ʤʝʥʪʝ, ʤʠʥ
-1
 

2500 

ʊʘʙʣʠʮʘ 2.3 ð ʇʝʨʝʜʘʪʦʯʥʳʝ ʯʠʩʣʘ ʢʦʨʦʙʢʠ ʧʝʨʝʜʘʯ  

  

 

 

 

ʇʝʨʝʜʘʪʦʯʥʦʝ ʯʠʩʣʦ ʛʣʘʚʥʦʡ ʧʝʨʝʜʘʯʠ.....................4,625 

ʈʘʟʤʝʨ ʰʠʥ ..................................................................225 / 75 R16 

ʅʘ ʨʠʩʫʥʢʘʭ 2.2-2.3 ʧʨʝʜʩʪʘʚʣʝʥʳ ʬʨʘʛʤʝʥʪʳ ʨʘʩʯʝʪʥʳʭ ʧʨʦʛʨʘʤʤ ʩʨʝʜ-

ʥʝʚʟʚʝʰʝʥʥʦʛʦ ʧʝʨʝʜʘʪʦʯʥʦʛʦ ʯʠʩʣʘ ʚ ʢʦʨʦʙʢʝ ʧʝʨʝʜʘʯ ʠ ɻʢʩʧʣʫʘʪʘʮʠʦʥʥʦʛʦ ʨʘʩʭʦ-

ʜʘ ʪʦʧʣʠʚʘ ʚ ʩʨʝʜʝ EXCEL. 

ʇʝʨʝʜʘʯʘ 

ʧʝʨʚʘʷ ʚʪʦʨʘʷ ʪʨʝʪʴʷ ʯʝʪʚʝʨʪʘʷ  ʧʷʪʘʷ ʟʘʜʥʠʡ ʭʦʜ  

3,78   2,60   1,55  1,00   0,82 4,12 



 56 

 

ʈʠʩʫʥʦʢ 2.2 ð ʌʨʘʛʤʝʥʪ ʧʨʦʛʨʘʤʤʳ ʨʘʩʯʝʪʘ ʩʨʝʜʥʝʚʟʚʝʰʝʥʥʦʛʦ ʧʝʨʝʜʘʪʦʯʥʦʛʦ 

ʯʠʩʣʘ ʚ ʢʦʨʦʙʢʝ ʧʝʨʝʜʘʯ 

 

ʇʨʦʜʦʣʞʝʥʠʝ ʨʠʩʫʥʢʘ 2.2 
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ʈʠʩʫʥʦʢ 2.3 ð ʌʨʘʛʤʝʥʪ ʧʨʦʛʨʘʤʤʳ ʨʘʩʯʝʪʘ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʦʛʦ ʨʘʩʭʦʜʘ 

ʪʦʧʣʠʚʘ 

ʈʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʘ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʦʛʦ ʨʘʩʭʦʜʘ ʪʦʧʣʠʚʘ ʜʣʷ ʜʦʨʦʞʥʳʭ ʫʩʣʦ-

ʚʠʡ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʘʭ 2.4-2.6 ʠ ʥʘ ʨʠʩʫʥʢʘʭ 2.4-2.10. 

ʊʘʙʣʠʮʘ 2.4 ð ʈʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʦʚ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʦʛʦ ʨʘʩʭʦʜʘ ʪʦʧʣʠʚʘ 

ʘʚʪʦʤʦʙʠʣʷ ʋɸɿ-390945 ʧʨʠ ʩʥʘʨʷʞʝʥʥʦʡ ʚʝʩʦʚʦʡ ʟʘʛʨʫʟʢʝ  ʜʣʷ ʜʦʨʦʞʥʳʭ ʫʩʣʦʚʠʡ 

ʇʦʢʘʟʘʪʝʣʠ 
ʈʘʩʯʝʪʥʳʝ ʟʥʘʯʝʥʠʷ ʧʦʢʘʟʘʪʝʣʝʡ  

ʧʨʠ ʩʨʝʜʥʝʡ ʪʝʭʥʠʯʝʩʢʦʡ ʩʢʦʨʦʩʪʠ Vʪ, ʢʤ/ʯ 
25 30 35 40 45 50 55 60 

ʆʪʥʦʩʠʪʝʣʴʥʳʡ ʧʨʦʙʝʛ 
ʥʘ ʧʝʨʚʦʡ ʧʝʨʝʜʘʯʝ 

0,1068 0,0616 0,0396 0,0275 0,0203 0,0156 0,0123 0,0100 

ʆʪʥʦʩʠʪʝʣʴʥʳʡ ʧʨʦʙʝʛ 
ʥʘ ʚʪʦʨʦʡ ʧʝʨʝʜʘʯʝ 

0,2233 0,1310 0,0804 0,0523 0,0358 0,0254 0,0184 0,0135 

ʆʪʥʦʩʠʪʝʣʴʥʳʡ ʧʨʦʙʝʛ 
ʥʘ ʪʨʝʪʴʝʡ ʧʝʨʝʜʘʯʝ  

0,5728 0,5269 0,4076 0,2964 0,2126 0,1524 0,1087 0,0765 

ʆʪʥʦʩʠʪʝʣʴʥʳʡ ʧʨʦʙʝʛ 
ʥʘ ʯʝʪʚʝʨʪʦʡ ʧʝʨʝʜʘʯʝ 

0,0970 0,2751 0,4331 0,5016 0,4890 0,4314 0,3557 0,2761 

ʆʪʥʦʩʠʪʝʣʴʥʳʡ ʧʨʦʙʝʛ 
ʥʘ ʧʷʪʦʡ ʧʝʨʝʜʘʯʝ 

0,0001 0,0053 0,0323 0,1223 0,2423 0,3752 0,5048 0,6239 

ʉʨʝʜʥʝʚʟʚʝʰʝʥʥʦʝ 
ʧʝʨʝʜʘʪʦʯʥʦʝ ʯʠʩʣʦ iʢ 

1,9693 1,6698 1,4557 1,3011 1,1869 1,1002 1,0326 0,9793 

ʉʨʝʜʥʷʷ ʩʢʦʨʦʩʪʴ ʥʘ 
ʧʝʨʚʦʡ ʧʝʨʝʜʘʯʝ, ʢʤ/ʯ 

10,816 10,609 10,390 10,180 9,972 9,711 9,245 8,226 

ʉʨʝʜʥʷʷ ʩʢʦʨʦʩʪʴ ʥʘ 
ʚʪʦʨʦʡ ʧʝʨʝʜʘʯʝ, ʢʤ/ʯ 

18,359 18,430 18,449 18,446 18,433 18,416 18,393 18,364 
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ʇʨʦʜʦʣʞʝʥʠʝ ʪʘʙʣʠʮʳ 2.4  

ʇʦʢʘʟʘʪʝʣʠ 

ʈʘʩʯʝʪʥʳʝ ʟʥʘʯʝʥʠʷ ʧʦʢʘʟʘʪʝʣʝʡ  

ʧʨʠ ʩʨʝʜʥʝʡ ʪʝʭʥʠʯʝʩʢʦʡ ʩʢʦʨʦʩʪʠ Vʪ, ʢʤ/ʯ 

25 30 35 40 45 50 55 60 

ʉʨʝʜʥʷʷ ʩʢʦʨʦʩʪʴ ʥʘ 
ʪʨʝʪʴʝʡ ʧʝʨʝʜʘʯʝ, ʢʤ/ʯ 

27,742 28,778 29,323 29,610 29,761 29,837 29,866 29,854 

ʉʨʝʜʥʷʷ ʩʢʦʨʦʩʪʴ ʥʘ 
ʯʝʪʚʝʨʪʦʡ ʧʝʨʝʜʘʯʝ, 
ʢʤ/ʯ 

39,665 41,635 43,382 44,659 45,528 46,127 46,562 46,892 

ʉʨʝʜʥʷʷ ʩʢʦʨʦʩʪʴ ʥʘ 
ʧʷʪʦʡ ʧʝʨʝʜʘʯʝ, ʢʤ/ʯ 

57,465 58,625 60,136 62,004 64,151 66,446 68,802 71,214 

ʇʘʨʘʤʝʪʨ t1   -3 -3 -3 -3 -3 -3 -3 -3 
ʇʘʨʘʤʝʪʨ t2   7,8160 6,0132 4,7257 3,7591 3 2,3636 1,7763 1,1577 
Cʨʝʜʥʝʝ ʢʚʘʜʨʘʪʠʯʝʩʢʦʝ 
ʦʪʢʣʦʥʝʥʠʝ ůVʥ, ʢʤ/ʯ 

8,3210 9,9853 11,649 13,315 15 16,780 18,843 21,646 

ʄʠʥʠʤʘʣʴʥʘʷ ʩʢʦ-
ʨʦʩʪʴ Vmin, ʢʤ/ʯ 

0 0 0 0 0 0 0 0 

ʄʘʢʩʠʤʘʣʴʥʘʷ ʩʢʦ-
ʨʦʩʪʴ Vmax, ʢʤ/ʯ 

90 90 90 90 90 90 90 90 

ʄʘʪʝʤʘʪʠʯʝʩʢʦʝ ʦʞʠ-
ʜʘʥʠʝ Vʥ, ʢʤ/ʯ 

24,963 29,956 34,948 39,946 45 50,339 56,529 64,939 

ʇʘʨʘʤʝʪʨ ɸ 1,0014 1,0014 1,0014 1,0014 1,0027 1,0105 1,0408 1,1426 

ʇʘʨʘʤʝʪʨ ɺ 0,0044 0,0044 0,0044 0,0041 0 -0,0202 -0,0811 -0,2282 

ʂʦʵʬʬʠʮʠʝʥʪ ʜʦʨʦʞ-

ʥʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ɣ 
0,0153 0,0155 0,0156 0,0158 0,0160 0,0163 0,0165 0,0168 

ʈʘʜʠʫʩ ʢʘʯʝʥʠʷ ʢʦʣʝʩ 

rʢʩ, ʤ 
0,360 0,360 0,360 0,360 0,360 0,360 0,360 0,360 

ʈʘʩʯʝʪʥʳʡ ʚʝʩ ʘʚʪʦ-

ʤʦʙʠʣʷ, Gʘ, ʢʅ 
19,57 19,57 19,57 19,57 19,57 19,57 19,57 19,57 

ʈʘʩʭʦʜ ʪʦʧʣʠʚʘ ʧʦ ʚʝʨʦ-

ʷʪʥʦʩʪʥʦʡ ʤʝʪʦʜʠʢʝ  Qs, 

ʣ/100 ʢʤ 

11,28 10,65 10,36 10,33 10,51 10,84 11,28 11,81 

ʉʨʝʜʥʠʡ ʨʘʩʭʦʜ ʪʦʧʣʠʚʘ 

ʧʦ ʚʝʨʦʷʪʥʦʩʪʥʦʡ ʤʝʪʦ-

ʜʠʢʝ  Qs, ʣ/100 ʢʤ 

10,88 

ʕʢʩʧʣʫʘʪʘʮʠʦʥʥʳʡ ʨʘʩʭʦʜ ʪʦʧʣʠʚʘ ʘʚʪʦʤʦʙʠʣʷ-ʘʥʘʣʦʛʘ ʋɸɿ-33094 çʌʝʨʤʝʨè 

ʩ ʜʚʠʛʘʪʝʣʝʤ ʤʝʥʴʰʝʡ ʤʦʱʥʦʩʪʠ ʋʄɿ-4218-4L-2,89-84 ʧʨʠ ʩʥʘʨʷʞʝʥʥʦʡ ʚʝʩʦʚʦʡ 

ʟʘʛʨʫʟʢʝ ʩʦʩʪʘʚʣʷʝʪ 16,8 ʣ/100 ʢʤ ʧʦ ʥʦʨʤʘʤ ˉ ɸʄ-23-ʨ ʦʪ 14 ʤʘʨʪʘ 2008 ʛ.  

ʊʘʙʣʠʮʘ 2.5 ð ʈʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʦʚ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʦʛʦ ʨʘʩʭʦʜʘ ʪʦʧʣʠʚʘ 

ʘʚʪʦʤʦʙʠʣʷ ʋɸɿ-390945 ʧʨʠ ʧʦʣʦʚʠʥʥʦʡ ʚʝʩʦʚʦʡ ʟʘʛʨʫʟʢʝ  ʜʣʷ ʜʦʨʦʞʥʳʭ ʫʩʣʦʚʠʡ 

ʇʦʢʘʟʘʪʝʣʠ 
ʈʘʩʯʝʪʥʳʝ ʟʥʘʯʝʥʠʷ ʧʦʢʘʟʘʪʝʣʝʡ  

ʧʨʠ ʩʨʝʜʥʝʡ ʪʝʭʥʠʯʝʩʢʦʡ ʩʢʦʨʦʩʪʠ Vʪ, ʢʤ/ʯ 
25 30 35 40 45 50 55 60 

ʉʨʝʜʥʝʚʟʚʝʰʝʥʥʦʝ 
ʧʝʨʝʜʘʪʦʯʥʦʝ ʯʠʩʣʦ iʢ 

1,9693 1,6698 1,4557 1,3011 1,1869 1,1002 1,0326 0,9793 
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ʇʨʦʜʦʣʞʝʥʠʝ ʪʘʙʣʠʮʳ 2.5  

ʇʦʢʘʟʘʪʝʣʠ 
ʈʘʩʯʝʪʥʳʝ ʟʥʘʯʝʥʠʷ ʧʦʢʘʟʘʪʝʣʝʡ  

ʧʨʠ ʩʨʝʜʥʝʡ ʪʝʭʥʠʯʝʩʢʦʡ ʩʢʦʨʦʩʪʠ Vʪ, ʢʤ/ʯ 
25 30 35 40 45 50 55 60 

ʂʦʵʬʬʠʮʠʝʥʪ ʜʦʨʦʞ-
ʥʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ɣ 

0,0153 0,0155 0,0156 0,0158 0,0160 0,0163 0,0165 0,0168 

ʈʘʜʠʫʩ ʢʘʯʝʥʠʷ ʢʦʣʝʩ 
rʢʩ, ʤ 

0,360 0,360 0,360 0,360 0,360 0,360 0,360 0,360 

ʈʘʩʯʝʪʥʳʡ ʚʝʩ ʘʚʪʦ-
ʤʦʙʠʣʷ, Gʘ, ʢʅ 

24,84 24,84 24,84 24,84 24,84 24,84 24,84 24,84 

ʈʘʩʭʦʜ ʪʦʧʣʠʚʘ ʧʦ ʚʝʨʦ-
ʷʪʥʦʩʪʥʦʡ ʤʝʪʦʜʠʢʝ  Qs, 
ʣ/100 ʢʤ 

12,24 11,61 11,32 11,29 11,47 11,80 12,23 12,76 

ʉʨʝʜʥʠʡ ʨʘʩʭʦʜ ʪʦʧʣʠʚʘ 
ʧʦ ʚʝʨʦʷʪʥʦʩʪʥʦʡ ʤʝʪʦ-
ʜʠʢʝ  Qs, ʣ/100 ʢʤ 

11,84 

ʊʘʙʣʠʮʘ 2.6 ð ʈʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʦʚ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʦʛʦ ʨʘʩʭʦʜʘ ʪʦʧʣʠʚʘ 

ʘʚʪʦʤʦʙʠʣʷ ʋɸɿ-390945 ʧʨʠ ʧʦʣʥʦʡ ʚʝʩʦʚʦʡ ʟʘʛʨʫʟʢʝ ʜʣʷ ʜʦʨʦʞʥʳʭ ʫʩʣʦʚʠʡ 

ʇʦʢʘʟʘʪʝʣʠ 

ʈʘʩʯʝʪʥʳʝ ʟʥʘʯʝʥʠʷ ʧʦʢʘʟʘʪʝʣʝʡ  

ʧʨʠ ʩʨʝʜʥʝʡ ʪʝʭʥʠʯʝʩʢʦʡ ʩʢʦʨʦʩʪʠ Vʪ, ʢʤ/ʯ 

25 30 35 40 45 50 55 60 

ʉʨʝʜʥʝʚʟʚʝʰʝʥʥʦʝ 
ʧʝʨʝʜʘʪʦʯʥʦʝ ʯʠʩʣʦ iʢ 

1,9693 1,6698 1,4557 1,3011 1,1869 1,1002 1,0326 0,9793 

ʂʦʵʬʬʠʮʠʝʥʪ ʜʦʨʦʞ-

ʥʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ɣ 
0,0153 0,0155 0,0156 0,0158 0,0160 0,0163 0,0165 0,0168 

ʈʘʜʠʫʩ ʢʘʯʝʥʠʷ ʢʦʣʝʩ 

rʢʩ, ʤ 
0,360 0,360 0,360 0,360 0,360 0,360 0,360 0,360 

ʈʘʩʯʝʪʥʳʡ ʚʝʩ ʘʚʪʦ-

ʤʦʙʠʣʷ, Gʘ, ʢʅ 
30,12 30,12 30,12 30,12 30,12 30,12 30,12 30,12 

ʈʘʩʭʦʜ ʪʦʧʣʠʚʘ ʧʦ ʚʝʨʦ-

ʷʪʥʦʩʪʥʦʡ ʤʝʪʦʜʠʢʝ  Qs, 

ʣ/100 ʢʤ 

13,20 12,56 12,27 12,24 12,42 12,74 13,17 13,70 

ʉʨʝʜʥʠʡ ʨʘʩʭʦʜ ʪʦʧʣʠʚʘ 

ʧʦ ʚʝʨʦʷʪʥʦʩʪʥʦʡ ʤʝʪʦ-

ʜʠʢʝ  Qs, ʣ/100 ʢʤ 

12,79 
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ʧʨʠ ʩʥʘʨʷʞʝʥʥʦʡ ʟʘʛʨʫʟʢʝ

ʇʦʣʠʥʦʤʠʘʣʴʥʳʡ (ʧʨʠ ʩʥʘʨʷʞʝʥʥʦʡ ʟʘʛʨʫʟʢʝ)

 

ʈʠʩʫʥʦʢ 2.4 ð ɿʘʚʠʩʠʤʦʩʪʴ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʦʛʦ ʨʘʩʭʦʜʘ ʪʦʧʣʠʚʘ ʦʪ ʩʨʝʜʥʝʡ ʪʝʭʥʠ-

ʯʝʩʢʦʡ ʩʢʦʨʦʩʪʠ ʧʨʠ ʩʥʘʨʷʞʝʥʥʦʡ ʚʝʩʦʚʦʡ ʟʘʛʨʫʟʢʝ ʜʣʷ ʜʦʨʦʞʥʳʭ ʫʩʣʦʚʠʡ 
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ʉʨʝʜʥʷʷ ʪʝʭʥʠʯʝʩʢʘʷ ʩʢʦʨʦʩʪʴ, ʢʤ/ʯ 
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ʧʨʠ ʧʦʣʦʚʠʥʥʦʡ ʟʘʛʨʫʟʢʝ

ʇʦʣʠʥʦʤʠʘʣʴʥʳʡ (ʧʨʠ ʧʦʣʦʚʠʥʥʦʡ ʟʘʛʨʫʟʢʝ)

 

ʈʠʩʫʥʦʢ 2.5 ð ɿʘʚʠʩʠʤʦʩʪʴ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʦʛʦ ʨʘʩʭʦʜʘ ʪʦʧʣʠʚʘ ʦʪ ʩʨʝʜʥʝʡ 

ʪʝʭʥʠʯʝʩʢʦʡ ʩʢʦʨʦʩʪʠ ʧʨʠ ʧʦʣʦʚʠʥʥʦʡ ʚʝʩʦʚʦʡ ʟʘʛʨʫʟʢʝ ʜʣʷ ʜʦʨʦʞʥʳʭ ʫʩʣʦʚʠʡ 
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ʧʨʠ ʧʦʣʥʦʡ ʟʘʛʨʫʟʢʝ

ʇʦʣʠʥʦʤʠʘʣʴʥʳʡ (ʧʨʠ ʧʦʣʥʦʡ ʟʘʛʨʫʟʢʝ)

 

ʈʠʩʫʥʦʢ 2.6 ð ɿʘʚʠʩʠʤʦʩʪʴ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʦʛʦ ʨʘʩʭʦʜʘ ʪʦʧʣʠʚʘ ʦʪ ʩʨʝʜʥʝʡ 

ʪʝʭʥʠʯʝʩʢʦʡ ʩʢʦʨʦʩʪʠ ʧʨʠ ʧʦʣʥʦʡ ʚʝʩʦʚʦʡ ʟʘʛʨʫʟʢʝ ʜʣʷ ʜʦʨʦʞʥʳʭ ʫʩʣʦʚʠʡ 
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ʧʨʠ ʧʦʣʥʦʡ ʟʘʛʨʫʟʢʝ

ʧʨʠ ʧʦʣʦʚʠʥʥʦʡ ʟʘʛʨʫʟʢʝ

ʧʨʠ ʩʥʘʨʷʞʝʥʥʦʡ ʟʘʛʨʫʟʢʝ

 

ʈʠʩʫʥʦʢ 2.7 ð ɿʘʚʠʩʠʤʦʩʪʠ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʦʛʦ ʨʘʩʭʦʜʘ ʪʦʧʣʠʚʘ ʦʪ ʩʨʝʜʥʝʡ 

ʪʝʭʥʠʯʝʩʢʦʡ ʩʢʦʨʦʩʪʠ ʧʨʠ ʨʘʟʣʠʯʥʦʡ ʚʝʩʦʚʦʡ ʟʘʛʨʫʟʢʝ ʜʣʷ ʜʦʨʦʞʥʳʭ ʫʩʣʦʚʠʡ 
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ɿʘʚʠʩʠʤʦʩʪʠ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʦʛʦ ʨʘʩʭʦʜʘ ʪʦʧʣʠʚʘ ʦʪ ʩʨʝʜʥʝʡ ʪʝʭʥʠʯʝ-

ʩʢʦʡ ʩʢʦʨʦʩʪʠ ʧʨʠ ʨʘʟʣʠʯʥʦʡ ʚʝʩʦʚʦʡ ʟʘʛʨʫʟʢʝ ʧʦʢʘʟʳʚʘʶʪ ʥʘʣʠʯʠʝ ʣʦʢʘʣʴ-

ʥʳʭ ʤʠʥʠʤʫʤʦʚ ʨʘʩʭʦʜʘ ʪʦʧʣʠʚʘ ʚ ʠʥʪʝʨʚʘʣʝ ʩʢʦʨʦʩʪʠ 35-40 ʢʤ/ʯ.  
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ʂʦʵʬʬʠʮʠʝʥʪ ʚʝʩʦʚʦʡ ʟʘʛʨʫʟʢʠ 
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ʧʨʠ Vʪ=25 ʢʤ/ʯ
ʧʨʠ Vʪ=30 ʢʤ/ʯ
ʧʨʠ Vʪ=35 ʢʤ/ʯ
ʧʨʠ Vʪ=40 ʢʤ/ʯ
ʧʨʠ Vʪ=45 ʢʤ/ʯ
ʧʨʠ Vʪ=50 ʢʤ/ʯ
ʧʨʠ Vʪ=55 ʢʤ/ʯ
ʧʨʠ Vʪ=60 ʢʤ/ʯ

 

ʈʠʩʫʥʦʢ 2.8 ð ɿʘʚʠʩʠʤʦʩʪʴ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʦʛʦ ʨʘʩʭʦʜʘ ʪʦʧʣʠʚʘ ʦʪ ʢʦʵʬʬʠʮʠʝʥʪʘ  

ʚʝʩʦʚʦʡ ʟʘʛʨʫʟʢʠ ʧʨʠ ʨʘʟʣʠʯʥʦʡ ʩʨʝʜʥʝʡ ʪʝʭʥʠʯʝʩʢʦʡ ʩʢʦʨʦʩʪʠ ʜʣʷ ʜʦʨʦʞʥʳʭ ʫʩʣʦʚʠʡ 

ʈʘʩʯʝʪʥʘʷ ʙʘʟʦʚʘʷ ʥʦʨʤʘ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʦʛʦ ʨʘʩʭʦʜʘ ʪʦʧʣʠʚʘ ʥʘ ʧʨʦʙʝʛ ʘʚʪʦ-

ʤʦʙʠʣʷ ʋɸɿ-390945 ʧʨʠ ʩʥʘʨʷʞʝʥʥʦʡ ʚʝʩʦʚʦʡ ʟʘʛʨʫʟʢʝ ʜʣʷ ʜʦʨʦʞʥʳʭ ʫʩʣʦʚʠʡ 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʧʦʣʠʥʦʤʠʘʣʥɹʦʡ ʟʘʚʠʩʠʤʦʩʪʠ, ʣ/100 ʢʤ 

86925325,22 ,860827200                      

  0,02032348   00019626,010    6,7
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-+-Ö= -

V

VVVHS
.                    (2.42) 

ʈʘʩʯʝʪʥʘʷ ʥʦʨʤʘ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʦʛʦ ʨʘʩʭʦʜʘ ʪʦʧʣʠʚʘ ʥʘ ʪʨʘʥʩʧʦʨʪʥʫʶ ʨʘʙʦʪʫ 

ʜʣʷ ʜʦʨʦʞʥʳʭ ʫʩʣʦʚʠʡ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʧʦʣʠʥʦʤʠʘʣʴʥʦʡ ʟʘʚʠʩʠʤʦʩʪʠ, ʣ/100 ʪĿʢʤ 

668368066,2 ,0903114200                    

  40,00334390   000053465,0101,3
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V

VVVHW
.                    (2.43) 

ʈʘʩʯʝʪʥʘʷ ʥʦʨʤʘ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʦʛʦ ʨʘʩʭʦʜʘ ʪʦʧʣʠʚʘ ʜʣʷ ʘʚʪʦʤʦʙʠʣʷ ʋɸɿ-

390945 ʧʨʠ ʬʘʢʪʠʯʝʩʢʦʡ ʚʝʩʦʚʦʡ ʟʘʛʨʫʟʢʝ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ, ʣ/100 ʢʤ 



 63 

ãðãð    ÌHHH WSS += ,                                                  (2.44) 

ʛʜʝ ʄʛʨ ð ʤʘʩʩʘ ʧʝʨʝʚʦʟʠʤʦʛʦ ʛʨʫʟʘ, ʪ. 

y = 0,000000310x
4
 - 0,000053465x

3
 + 0,003343904x

2
 - 0,090311420x + 2,668368066

R
2
 = 0,992694761
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ʉʨʝʜʥʷʷ ʪʝʭʥʠʯʝʩʢʘʷ ʩʢʦʨʦʩʪʴ, ʢʤ/ʯ 
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ʨʘʩʭʦʜ ʪʦʧʣʠʚʘ ʥʘ ʪʨʘʥʩʧʦʨʪʥʫʶ ʨʘʙʦʪʫ

ʇʦʣʠʥʦʤʠʘʣʴʥʳʡ (ʨʘʩʭʦʜ ʪʦʧʣʠʚʘ ʥʘ ʪʨʘʥʩʧʦʨʪʥʫʶ ʨʘʙʦʪʫ)

 

ʈʠʩʫʥʦʢ 2.9 ð ɿʘʚʠʩʠʤʦʩʪʴ ʨʘʩʭʦʜʘ ʪʦʧʣʠʚʘ ʥʘ ʪʨʘʥʩʧʦʨʪʥʫʶ ʨʘʙʦʪʫ  

ʦʪ ʩʨʝʜʥʝʡ ʪʝʭʥʠʯʝʩʢʦʡ ʩʢʦʨʦʩʪʠ ʜʣʷ ʜʦʨʦʞʥʳʭ ʫʩʣʦʚʠʡ 
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0

1
10

11

12

13

14

ʈʘʩʭʦʜ ʪʦʧʣʠʚʘ, 

ʣ/100 ʢʤ

ʉʨʝʜʥʷʷ ʪʝʭʥʠʯʝʩʢʘʷ ʩʢʦʨʦʩʪʴ, ʢʤ/ʯ

ʂʦʵʬʬʠʮʠʝʥʪ 

ʚʝʩʦʚʦʡ ʟʘʛʨʫʟʢʠ

13-14

12-13

11-12

10-11

 

ʈʠʩʫʥʦʢ 2.10 ð ɿʘʚʠʩʠʤʦʩʪʴ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʦʛʦ ʨʘʩʭʦʜʘ ʪʦʧʣʠʚʘ ʦʪ ʩʨʝʜʥʝʡ 

ʪʝʭʥʠʯʝʩʢʦʡ ʩʢʦʨʦʩʪʠ ʠ ʢʦʵʬʬʠʮʠʝʥʪʘ ʚʝʩʦʚʦʡ ʟʘʛʨʫʟʢʠ ʜʣʷ ʜʦʨʦʞʥʳʭ ʫʩʣʦʚʠʡ 
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ʅʦʨʤʘʪʠʚʥʦʝ ʟʥʘʯʝʥʠʝ ʨʘʩʭʦʜʘ ʪʦʧʣʠʚʘ ʜʣʷ ʘʚʪʦʤʦʙʠʣʷ ʋɸɿ-390945 ʨʘʩʩʯʠ-

ʪʳʚʘʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ, ʣ 

( )WHSHQ WS    01,0í += ,                                               (2.45) 

ʛʜʝ S ð ʧʨʦʙʝʛ ʘʚʪʦʤʦʙʠʣʷ, ʢʤ;  

W ð ʦʙʲʝʤ ʪʨʘʥʩʧʦʨʪʥʦʡ ʨʘʙʦʪʳ, ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ, ʪĀʢʤ 

 ãð ÌSW= .                                                           (2.46) 

ʉʨʘʚʥʠʪʝʣʴʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʘ ʥʦʨʤ ʨʘʩʭʦʜʘ ʪʦʧʣʠʚʘ ʩ ʠʩʧʦʣʴʟʦʚʘ-

ʥʠʝʤ ʧʨʦʛʨʘʤʤʳ EXCEL ʠ ʧʦ ʧʦʣʠʥʦʤʠʘʣʴʥʳʤ ʟʘʚʠʩʠʤʦʩʪʷʤ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ 

ʪʘʙʣʠʮʘʭ 2.7-2.9. 

ʉʨʝʜʥʠʡ ʨʘʩʭʦʜ ʪʦʧʣʠʚʘ ʥʘ ʪʨʘʥʩʧʦʨʪʥʫʶ ʨʘʙʦʪʫ ʩʦʩʪʘʚʣʷʝʪ 1,77 ʣ/100 ʪĀʢʤ, 

ʯʪʦ ʤʝʥʴʰʝ, ʯʝʤ ʧʦ ʥʦʨʤʘʤ ʨʝʢʦʤʝʥʜʘʮʠʡ ˉ ɸʄ-23-ʨ ʦʪ 14 ʤʘʨʪʘ 2008 ʛ. ð 2,0 

ʣ/100 ʪĀʢʤ [4]. 

ʊʘʙʣʠʮʘ 2.7 ð ʉʨʘʚʥʠʪʝʣʴʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʦʚ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʦʛʦ ʨʘʩʭʦʜʘ 

ʪʦʧʣʠʚʘ ʘʚʪʦʤʦʙʠʣʷ ʋɸɿ-390945 ʧʨʠ ʩʥʘʨʷʞʝʥʥʦʡ ʚʝʩʦʚʦʡ ʟʘʛʨʫʟʢʝ ʜʣʷ ʜʦʨʦʞʥʳʭ 

ʫʩʣʦʚʠʡ  

ʇʦʢʘʟʘʪʝʣʠ 

ʈʘʩʯʝʪʥʳʝ ʟʥʘʯʝʥʠʷ ʧʦʢʘʟʘʪʝʣʝʡ  

ʧʨʠ ʩʨʝʜʥʝʡ ʪʝʭʥʠʯʝʩʢʦʡ ʩʢʦʨʦʩʪʠ Vʪ, ʢʤ/ʯ 

25 30 35 40 45 50 55 60 

ʄʘʩʩʘ ʛʨʫʟʘ, ʪ 0 0 0 0 0 0 0 0 

ʈʘʩʭʦʜ ʪʦʧʣʠʚʘ ʧʦ ʚʝʨʦ-

ʷʪʥʦʩʪʥʦʡ ʤʝʪʦʜʠʢʝ, 

ʣ/100 ʢʤ 

11,28 10,65 10,36 10,33 10,51 10,84 11,28 11,81 

ʈʘʩʭʦʜ ʪʦʧʣʠʚʘ ʧʦ ʧʦʣʠ-

ʥʦʤʠʘʣʴʥʦʡ ʟʘʚʠʩʠʤʦ-

ʩʪʠ, ʣ/100 ʢʤ 

11,28 10,65 10,36 10,34 10,52 10,85 11,30 11,84 

ʉʨʝʜʥʠʡ ʨʘʩʭʦʜ ʪʦʧʣʠʚʘ 

ʧʦ ʚʝʨʦʷʪʥʦʩʪʥʦʡ ʤʝʪʦ-

ʜʠʢʝ, ʣ/100 ʢʤ 

10,88 

ʉʨʝʜʥʠʡ ʨʘʩʭʦʜ ʪʦʧʣʠʚʘ 

ʧʦ ʧʦʣʠʥʦʤʠʘʣʴʥʦʡ ʟʘ-

ʚʠʩʠʤʦʩʪʠ, ʣ/100 ʢʤ 

10,89 

ʆʪʢʣʦʥʝʥʠʝ ʩʨʝʜʥʝʛʦ ʨʘʩʭʦʜʘ ʪʦʧʣʠʚʘ ʧʨʠ ʩʥʘʨʷʞʝʥʥʦʡ ʚʝʩʦʚʦʡ ʟʘʛʨʫʟʢʝ  ʧʦ 

ʧʦʣʠʥʦʤʠʘʣʴʥʦʡ ʟʘʚʠʩʠʤʦʩʪʠ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩʦ ʩʨʝʜʥʠʤ ʨʘʩʭʦʜʦʤ ʪʦʧʣʠʚʘ ʧʦ ʚʝʨʦ-

ʷʪʥʦʩʪʥʦʡ ʤʝʪʦʜʠʢʝ ʩʦʩʪʘʚʣʷʝʪ 0,09 %. 
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ʊʘʙʣʠʮʘ 2.8 ð ʉʨʘʚʥʠʪʝʣʴʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʦʚ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʦʛʦ ʨʘʩʭʦʜʘ 

ʪʦʧʣʠʚʘ ʘʚʪʦʤʦʙʠʣʷ ʋɸɿ-390945 ʧʨʠ ʧʦʣʦʚʠʥʥʦʡ ʚʝʩʦʚʦʡ ʟʘʛʨʫʟʢʝ ʜʣʷ ʜʦʨʦʞʥʳʭ 

ʫʩʣʦʚʠʡ  

ʇʦʢʘʟʘʪʝʣʠ 

ʈʘʩʯʝʪʥʳʝ ʟʥʘʯʝʥʠʷ ʧʦʢʘʟʘʪʝʣʝʡ  

ʧʨʠ ʩʨʝʜʥʝʡ ʪʝʭʥʠʯʝʩʢʦʡ ʩʢʦʨʦʩʪʠ Vʪ, ʢʤ/ʯ 

25 30 35 40 45 50 55 60 

ʄʘʩʩʘ ʛʨʫʟʘ, ʪ 0,538 0,538 0,538 0,538 0,538 0,538 0,538 0,538 

ʈʘʩʭʦʜ ʪʦʧʣʠʚʘ ʧʦ ʚʝʨʦ-

ʷʪʥʦʩʪʥʦʡ ʤʝʪʦʜʠʢʝ, 

ʣ/100 ʢʤ 

12,24 11,61 11,32 11,29 11,47 11,80 12,23 12,76 

ʈʘʩʭʦʜ ʪʦʧʣʠʚʘ ʧʦ ʧʦʣʠ-

ʥʦʤʠʘʣʴʥʦʡ ʟʘʚʠʩʠʤʦ-

ʩʪʠ, ʣ/100 ʢʤ 

12,24 11,61 11,32 11,29 11,47 11,80 12,25 12,79 

ʉʨʝʜʥʠʡ ʨʘʩʭʦʜ ʪʦʧʣʠʚʘ 

ʧʦ ʚʝʨʦʷʪʥʦʩʪʥʦʡ ʤʝʪʦ-

ʜʠʢʝ, ʣ/100 ʢʤ 

11,84 

ʉʨʝʜʥʠʡ ʨʘʩʭʦʜ ʪʦʧʣʠʚʘ 

ʧʦ ʧʦʣʠʥʦʤʠʘʣʴʥʦʡ ʟʘ-

ʚʠʩʠʤʦʩʪʠ, ʣ/100 ʢʤ 

11,85 

 

ʆʪʢʣʦʥʝʥʠʝ ʩʨʝʜʥʝʛʦ ʨʘʩʭʦʜʘ ʪʦʧʣʠʚʘ ʧʨʠ ʧʦʣʦʚʠʥʥʦʡ ʚʝʩʦʚʦʡ ʟʘʛʨʫʟʢʝ  ʧʦ 

ʧʦʣʠʥʦʤʠʘʣʴʥʦʡ ʟʘʚʠʩʠʤʦʩʪʠ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩʦ ʩʨʝʜʥʠʤ ʨʘʩʭʦʜʦʤ ʪʦʧʣʠʚʘ ʧʦ ʚʝʨʦ-

ʷʪʥʦʩʪʥʦʡ ʤʝʪʦʜʠʢʝ ʩʦʩʪʘʚʣʷʝʪ 0,08 %. 

ʊʘʙʣʠʮʘ 2.9 ð ʉʨʘʚʥʠʪʝʣʴʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʦʚ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʦʛʦ ʨʘʩʭʦʜʘ 

ʪʦʧʣʠʚʘ ʘʚʪʦʤʦʙʠʣʷ ʋɸɿ-390945 ʧʨʠ ʧʦʣʥʦʡ ʚʝʩʦʚʦʡ ʟʘʛʨʫʟʢʝ  ʜʣʷ ʜʦʨʦʞʥʳʭ ʫʩʣʦʚʠʡ 

ʇʦʢʘʟʘʪʝʣʠ 

ʈʘʩʯʝʪʥʳʝ ʟʥʘʯʝʥʠʷ ʧʦʢʘʟʘʪʝʣʝʡ  

ʧʨʠ ʩʨʝʜʥʝʡ ʪʝʭʥʠʯʝʩʢʦʡ ʩʢʦʨʦʩʪʠ Vʪ, ʢʤ/ʯ 

25 30 35 40 45 50 55 60 

ʄʘʩʩʘ ʛʨʫʟʘ, ʪ 1,075 1,075 1,075 1,075 1,075 1,075 1,075 1,075 

ʈʘʩʭʦʜ ʪʦʧʣʠʚʘ ʧʦ ʚʝʨʦ-

ʷʪʥʦʩʪʥʦʡ ʤʝʪʦʜʠʢʝ, 

ʣ/100 ʢʤ 

13,20 12,56 12,27 12,24 12,42 12,74 13,17 13,70 

ʈʘʩʭʦʜ ʪʦʧʣʠʚʘ ʧʦ ʧʦʣʠ-

ʥʦʤʠʘʣʴʥʦʡ ʟʘʚʠʩʠʤʦ-

ʩʪʠ, ʣ/100 ʢʤ 

13,20 12,58 12,30 12,28 12,46 12,79 13,24 13,78 

ʉʨʝʜʥʠʡ ʨʘʩʭʦʜ ʪʦʧʣʠʚʘ 

ʧʦ ʚʝʨʦʷʪʥʦʩʪʥʦʡ ʤʝʪʦ-

ʜʠʢʝ, ʣ/100 ʢʤ 

12,79 

ʉʨʝʜʥʠʡ ʨʘʩʭʦʜ ʪʦʧʣʠʚʘ 

ʧʦ ʧʦʣʠʥʦʤʠʘʣʴʥʦʡ ʟʘ-

ʚʠʩʠʤʦʩʪʠ, ʣ/100 ʢʤ 

12,83 

 

ʆʪʢʣʦʥʝʥʠʝ ʩʨʝʜʥʝʛʦ ʨʘʩʭʦʜʘ ʪʦʧʣʠʚʘ ʧʨʠ ʧʦʣʥʦʡ ʚʝʩʦʚʦʡ ʟʘʛʨʫʟʢʝ ʜʣʷ ʜʦ-
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ʨʦʞʥʳʭ ʫʩʣʦʚʠʡ ʧʦ ʧʦʣʠʥʦʤʠʘʣʴʥʦʡ ʟʘʚʠʩʠʤʦʩʪʠ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩʦ ʩʨʝʜʥʠʤ ʨʘʩʭʦ-

ʜʦʤ ʪʦʧʣʠʚʘ ʧʦ ʚʝʨʦʷʪʥʦʩʪʥʦʡ ʤʝʪʦʜʠʢʝ ʩʦʩʪʘʚʣʷʝʪ 0,31 %. 

ʉʣʝʜʫʝʪ ʠʤʝʪʴ ʚ ʚʠʜʫ, ʯʪʦ ʫʤʝʥʴʰʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʟʥʘʯʘʱʠʭ ʮʠʬʨ ʧʦʩʣʝ ʟʘʧʷ-

ʪʦʡ ʚ ʢʦʵʬʬʠʮʠʝʥʪʘʭ ʧʦʣʠʥʦʤʠʘʣʴʥʳʭ ʟʘʚʠʩʠʤʦʩʪʝʡ ʧʨʠʚʦʜʠʪ ʢ ʩʫʱʝʩʪʚʝʥʥʦʤʫ 

ʫʚʝʣʠʯʝʥʠʶ ʧʦʛʨʝʰʥʦʩʪʠ ʨʘʩʯʝʪʘ ʨʘʩʭʦʜʘ ʪʦʧʣʠʚʘ. ɺ ʟʥʘʯʠʪʝʣʴʥʦ ʤʝʥʴh ʝʡ ʩʪʝʧʝʥʠ 

ʵʪʦ ʦʪʥʦʩʠʪʩʷ ʢ ʟʥʘʯʘʱʠʤ ʮʠʬʨʘʤ ʩʚʦʙʦʜʥʳʭ ʯʣʝʥʦʚ ʟʘʚʠʩʠʤʦʩʪʝʡ. 

ʈʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʦʚ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʦʛʦ ʨʘʩʭʦʜʘ ʪʦʧʣʠʚʘ ʘʚʪʦʤʦʙʠʣʷ ʋɸɿ-

390945 ʜʣʷ ʧʦʣʝʚʳʭ ʫʩʣʦʚʠʡ ʧʨʠ ʨʘʟʣʠʯʥʦʡ ʚʝʩʦʚʦʡ ʟʘʛʨʫʟʢʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙ-

ʣʠʮʘʭ 2.10-2.12, ʘ ʛʨʘʬʠʯʝʩʢʠʝ ʟʘʚʠʩʠʤʦʩʪʠ ʠʟʤʝʥʝʥʠʷ ʨʘʩʭʦʜʘ ʪʦʧʣʠʚʘ ʦʪ ʩʨʝʜʥʝʡ 

ʪʝʭʥʠʯʝʩʢʦʡ ʩʢʦʨʦʩʪʠ ʜʚʠʞʝʥʠʷ ʠʟʦʙʨʘʞʝʥʳ ʥʘ ʨʠʩʫʥʢʘʭ 2.11-2.14.  

ʊʘʙʣʠʮʘ 2.10 ð ʈʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʦʚ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʦʛʦ ʨʘʩʭʦʜʘ ʪʦʧʣʠʚʘ 

ʘʚʪʦʤʦʙʠʣʷ ʋɸɿ-390945 ʧʨʠ ʩʥʘʨʷʞʝʥʥʦʡ ʚʝʩʦʚʦʡ ʟʘʛʨʫʟʢʝ ʜʣʷ ʧʦʣʝʚʳʭ ʫʩʣʦʚʠʡ   

ʇʦʢʘʟʘʪʝʣʠ 
ʈʘʩʯʝʪʥʳʝ ʟʥʘʯʝʥʠʷ ʧʦʢʘʟʘʪʝʣʝʡ  

ʧʨʠ ʩʨʝʜʥʝʡ ʪʝʭʥʠʯʝʩʢʦʡ ʩʢʦʨʦʩʪʠ Vʪ, ʢʤ/ʯ 
25 30 35 40 45 50 55 60 

ʉʨʝʜʥʝʚʟʚʝʰʝʥʥʦʝ 
ʧʝʨʝʜʘʪʦʯʥʦʝ ʯʠʩʣʦ iʢ 

1,9693 1,6698 1,4557 1,3011 1,1869 1,1002 1,0326 0,9793 

ʂʦʵʬʬʠʮʠʝʥʪ ʜʦʨʦʞ-

ʥʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ɣ 
0,0225 0,0211 0,0202 0,0196 0,0191 0,0189 0,0187 0,0186 

ʈʘʩʯʝʪʥʳʡ ʚʝʩ ʘʚʪʦ-

ʤʦʙʠʣʷ, Gʘ, ʢʅ 
19,57 19,57 19,57 19,57 19,57 19,57 19,57 19,57 

ʈʘʩʭʦʜ ʪʦʧʣʠʚʘ ʧʦ ʚʝʨʦ-

ʷʪʥʦʩʪʥʦʡ ʤʝʪʦʜʠʢʝ  Qs, 

ʣ/100 ʢʤ 

12,95 11,95 11,40 11,18 11,20 11,41 11,75 12,20 

ʉʨʝʜʥʠʡ ʨʘʩʭʦʜ ʪʦʧʣʠʚʘ 

ʧʦ ʚʝʨʦʷʪʥʦʩʪʥʦʡ ʤʝʪʦ-

ʜʠʢʝ  Qs, ʣ/100 ʢʤ 

11,76 

ʊʘʙʣʠʮʘ 2.11 ð ʈʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʦʚ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʦʛʦ ʨʘʩʭʦʜʘ ʪʦʧʣʠʚʘ 

ʘʚʪʦʤʦʙʠʣʷ ʋɸɿ-390945 ʧʨʠ ʧʦʣʦʚʠʥʥʦʡ ʚʝʩʦʚʦʡ ʟʘʛʨʫʟʢʝ ʜʣʷ ʧʦʣʝʚʳʭ ʫʩʣʦʚʠʡ  

ʇʦʢʘʟʘʪʝʣʠ 
ʈʘʩʯʝʪʥʳʝ ʟʥʘʯʝʥʠʷ ʧʦʢʘʟʘʪʝʣʝʡ  

ʧʨʠ ʩʨʝʜʥʝʡ ʪʝʭʥʠʯʝʩʢʦʡ ʩʢʦʨʦʩʪʠ Vʪ, ʢʤ/ʯ 
25 30 35 40 45 50 55 60 

ʉʨʝʜʥʝʚʟʚʝʰʝʥʥʦʝ 
ʧʝʨʝʜʘʪʦʯʥʦʝ ʯʠʩʣʦ iʢ 

1,9693 1,6698 1,4557 1,3011 1,1869 1,1002 1,0326 0,9793 

ʂʦʵʬʬʠʮʠʝʥʪ ʜʦʨʦʞ-

ʥʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ɣ 
0,0225 0,0211 0,0202 0,0196 0,0191 0,0189 0,0187 0,0186 

ʈʘʩʯʝʪʥʳʡ ʚʝʩ ʘʚʪʦ-

ʤʦʙʠʣʷ, Gʘ, ʢʅ 
24,84 24,84 24,84 24,84 24,84 24,84 24,84 24,84 
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ʇʨʦʜʦʣʞʝʥʠʝ ʪʘʙʣʠʮʳ 2.11 

ʇʦʢʘʟʘʪʝʣʠ 
ʈʘʩʯʝʪʥʳʝ ʟʥʘʯʝʥʠʷ ʧʦʢʘʟʘʪʝʣʝʡ  

ʧʨʠ ʩʨʝʜʥʝʡ ʪʝʭʥʠʯʝʩʢʦʡ ʩʢʦʨʦʩʪʠ Vʪ, ʢʤ/ʯ 
25 30 35 40 45 50 55 60 

ʈʘʩʭʦʜ ʪʦʧʣʠʚʘ ʧʦ ʚʝʨʦ-

ʷʪʥʦʩʪʥʦʡ ʤʝʪʦʜʠʢʝ  Qs, 

ʣ/100 ʢʤ 

14,35 13,25 12,63 12,36 12,34 12,51 12,82 13,24 

ʉʨʝʜʥʠʡ ʨʘʩʭʦʜ ʪʦʧʣʠʚʘ 

ʧʦ ʚʝʨʦʷʪʥʦʩʪʥʦʡ ʤʝʪʦ-

ʜʠʢʝ  Qs, ʣ/100 ʢʤ 

12,94 

ʊʘʙʣʠʮʘ 2.12 ð ʈʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʦʚ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʦʛʦ ʨʘʩʭʦʜʘ ʪʦʧʣʠʚʘ 

ʘʚʪʦʤʦʙʠʣʷ ʋɸɿ-390945 ʧʨʠ ʧʦʣʥʦʡ ʚʝʩʦʚʦʡ ʟʘʛʨʫʟʢʝ ʜʣʷ ʧʦʣʝʚʳʭ ʫʩʣʦʚʠʡ  

ʇʦʢʘʟʘʪʝʣʠ 
ʈʘʩʯʝʪʥʳʝ ʟʥʘʯʝʥʠʷ ʧʦʢʘʟʘʪʝʣʝʡ  

ʧʨʠ ʩʨʝʜʥʝʡ ʪʝʭʥʠʯʝʩʢʦʡ ʩʢʦʨʦʩʪʠ Vʪ, ʢʤ/ʯ 
25 30 35 40 45 50 55 60 

ʉʨʝʜʥʝʚʟʚʝʰʝʥʥʦʝ 
ʧʝʨʝʜʘʪʦʯʥʦʝ ʯʠʩʣʦ iʢ 

1,9693 1,6698 1,4557 1,3011 1,1869 1,1002 1,0326 0,9793 

ʂʦʵʬʬʠʮʠʝʥʪ ʜʦʨʦʞ-

ʥʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ɣ 
0,0225 0,0211 0,0202 0,0196 0,0191 0,0189 0,0187 0,0186 

ʈʘʩʯʝʪʥʳʡ ʚʝʩ ʘʚʪʦ-

ʤʦʙʠʣʷ, Gʘ, ʢʅ 
30,12 30,12 30,12 30,12 30,12 30,12 30,12 30,12 

ʈʘʩʭʦʜ ʪʦʧʣʠʚʘ ʧʦ ʚʝʨʦ-

ʷʪʥʦʩʪʥʦʡ ʤʝʪʦʜʠʢʝ  Qs, 

ʣ/100 ʢʤ 

15,74 14,54 13,85 13,52 13,46 13,60 13,88 14,27 

ʉʨʝʜʥʠʡ ʨʘʩʭʦʜ ʪʦʧʣʠʚʘ 

ʧʦ ʚʝʨʦʷʪʥʦʩʪʥʦʡ ʤʝʪʦ-

ʜʠʢʝ  Qs, ʣ/100 ʢʤ 

14,11 

 

ɿʘʚʠʩʠʤʦʩʪʴ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʦʛʦ ʨʘʩʭʦʜʘ ʪʦʧʣʠʚʘ ʦʪ ʩʨʝʜʥʝʡ ʪʝʭʥʠʯʝʩʢʦʡ ʩʢʦ-

ʨʦʩʪʠ ʧʨʠ ʨʘʟʣʠʯʥʦʡ ʚʝʩʦʚʦʡ ʟʘʛʨʫʟʢʝ ʧʦʢʘʟʳʚʘʝʪ ʥʘʣʠʯʠʝ ʣʦʢʘʣʥɹʳʭ ʤʠʥʠʤʫʤʦʚ 

ʨʘʩʭʦʜʘ ʪʦʧʣʠʚʘ ʚ ʠʥʪʝʨʚʘʣʝ ʩʢʦʨʦʩʪʠ 40-45 ʢʤ/ʯ. 
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ʧʨʠ ʩʥʘʨʷʞʝʥʥʦʡ ʟʘʛʨʫʟʢʝ

ʇʦʣʠʥʦʤʠʘʣʴʥʳʡ (ʧʨʠ ʩʥʘʨʷʞʝʥʥʦʡ ʟʘʛʨʫʟʢʝ)

 

ʈʠʩʫʥʦʢ 2.11 ð ɿʘʚʠʩʠʤʦʩʪʴ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʦʛʦ ʨʘʩʭʦʜʘ ʪʦʧʣʠʚʘ ʦʪ ʩʨʝʜʥʝʡ 

ʪʝʭʥʠʯʝʩʢʦʡ ʩʢʦʨʦʩʪʠ ʧʨʠ ʩʥʘʨʷʞʝʥʥʦʡ ʚʝʩʦʚʦʡ ʟʘʛʨʫʟʢʝ ʜʣʷ ʧʦʣʝʚʳʭ ʫʩʣʦʚʠʡ 
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ʧʨʠ ʧʦʣʦʚʠʥʥʦʡ ʟʘʛʨʫʟʢʝ

ʇʦʣʠʥʦʤʠʘʣʴʥʳʡ (ʧʨʠ ʧʦʣʦʚʠʥʥʦʡ ʟʘʛʨʫʟʢʝ)

 

ʈʠʩʫʥʦʢ 2.12 ð ɿʘʚʠʩʠʤʦʩʪʴ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʦʛʦ ʨʘʩʭʦʜʘ ʪʦʧʣʠʚʘ ʦʪ ʩʨʝʜʥʝʡ 

ʪʝʭʥʠʯʝʩʢʦʡ ʩʢʦʨʦʩʪʠ ʧʨʠ ʧʦʣʦʚʠʥʥʦʡ ʚʝʩʦʚʦʡ ʟʘʛʨʫʟʢʝ ʜʣʷ ʧʦʣʝʚʳʭ ʫʩʣʦʚʠʡ 
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ʧʨʠ ʧʦʣʥʦʡ ʟʘʛʨʫʟʢʝ

ʇʦʣʠʥʦʤʠʘʣʴʥʳʡ (ʧʨʠ ʧʦʣʥʦʡ ʟʘʛʨʫʟʢʝ)

 

ʈʠʩʫʥʦʢ 2.13 ð ɿʘʚʠʩʠʤʦʩʪʴ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʦʛʦ ʨʘʩʭʦʜʘ ʪʦʧʣʠʚʘ ʦʪ ʩʨʝʜʥʝʡ 

ʪʝʭʥʠʯʝʩʢʦʡ ʩʢʦʨʦʩʪʠ ʧʨʠ ʧʦʣʥʦʡ ʚʝʩʦʚʦʡ ʟʘʛʨʫʟʢʝ ʜʣʷ ʧʦʣʝʚʳʭ ʫʩʣʦʚʠʡ 
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ʧʨʠ ʧʦʣʥʦʡ ʟʘʛʨʫʟʢʝ

ʧʨʠ ʧʦʣʦʚʠʥʥʦʡ ʟʘʛʨʫʟʢʝ

ʧʨʠ ʩʥʘʨʷʞʝʥʥʦʡ ʟʘʛʨʫʟʢʝ

 

ʈʠʩʫʥʦʢ 2.14 ð ɿʘʚʠʩʠʤʦʩʪʠ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʦʛʦ ʨʘʩʭʦʜʘ ʪʦʧʣʠʚʘ ʦʪ 

ʩʨʝʜʥʝʡ ʪʝʭʥʠʯʝʩʢʦʡ ʩʢʦʨʦʩʪʠ ʧʨʠ ʨʘʟʣʠʯʥʦʡ ʚʝʩʦʚʦʡ ʟʘʛʨʫʟʢʝ ʜʣʷ ʧʦʣʝʚʳʭ 

ʫʩʣʦʚʠʡ 
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ɿʘʚʠʩʠʤʦʩʪʴ ʨʘʩʭʦʜʘ ʪʦʧʣʠʚʘ ʦʪ ʩʨʝʜʥʝʡ ʪʝʭʥʠʯʝʩʢʦʡ ʩʢʦʨʦʩʪʠ ʠ ʢʦʵʬʬʠʮʠ-

ʝʥʪʘ ʚʝʩʦʚʦʡ ʟʘʛʨʫʟʢʠ ʜʣʷ ʧʦʣʝʚʳʭ ʫʩʣʦʚʠʡ ʠʟʦʙʨʘʞʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 2.15. 
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y = 0,000000197x
4
 - 0,000046324x

3
 + 0,004107822x

2
 - 0,173945099x + 5,022963858

R
2
 = 0,999971773

1,90

2,00

2,10

2,20

2,30

2,40

2,50

2,60

2,70

2,80

25 30 35 40 45 50 55 60
ʉʨʝʜʥʷʷ ʪʝʭʥʠʯʝʩʢʘʷ ʩʢʦʨʦʩʪʴ, ʢʤ/ʯ 

ʈ
ʘ
ʩ
ʭ
ʦ
ʜ
 
ʪ
ʦ
ʧ
ʣ
ʠ
ʚ
ʘ
 
ʥ
ʘ
 
ʪ
ʨ
ʘ
ʥ
ʩ
ʧ
ʦ
ʨ
ʪ
ʥ
ʫ
ʶ
 
ʨ
ʘ
ʙ
ʦ
ʪ
ʫ
,
 

ʣ
/
1
0
0
 
ʪ
ʢ
ʤ

ʨʘʩʭʦʜ ʪʦʧʣʠʚʘ ʥʘ ʪʨʘʥʩʧʦʨʪʥʫʶ ʨʘʙʦʪʫ

ʇʦʣʠʥʦʤʠʘʣʴʥʳʡ (ʨʘʩʭʦʜ ʪʦʧʣʠʚʘ ʥʘ ʪʨʘʥʩʧʦʨʪʥʫʶ ʨʘʙʦʪʫ)

 

ʈʠʩʫʥʦʢ 2.16 ð ɿʘʚʠʩʠʤʦʩʪʴ ʨʘʩʭʦʜʘ ʪʦʧʣʠʚʘ ʥʘ ʪʨʘʥʩʧʦʨʪʥʫʶ ʨʘʙʦʪʫ  

ʦʪ ʩʨʝʜʥʝʡ ʪʝʭʥʠʯʝʩʢʦʡ ʩʢʦʨʦʩʪʠ ʜʣʷ ʧʦʣʝʚʳʭ ʫʩʣʦʚʠʡ 
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ʈʘʩʭʦʜ ʪʦʧʣʠʚʘ ʥʘ ʪʨʘʥʩʧʦʨʪʥʫʶ ʨʘʙʦʪʫ ʩʦʩʪʘʚʣʷʝʪ 1,93-2,60 ʣ/100 ʪĀʢʤ, ʯʪʦ 

ʥʝʩʢʦʣʴʢʦ ʙʦʣʴʰʝ, ʯʝʤ ʧʦ ʥʦʨʤʘʤ ʨʝʢʦʤʝʥʜʘʮʠʡ ˉ ɸʄ-23-ʨ ʦʪ 14 ʤʘʨʪʘ 2008 ʛ. [4]. 

ɿʘʚʠʩʠʤʦʩʪʴ ʢʦʵʬʬʠʮʠʝʥʪʘ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʜʚʠʞʝʥʠʶ ʦʪ ʩʨʝʜʥʝʡ ʪʝʭʥʠʯʝ-

ʩʢʦʡ ʩʢʦʨʦʩʪʠ ʚ ʨʘʟʣʠʯʥʳʭ ʫʩʣʦʚʠʷʭ ʜʚʠʞʝʥʠʷ ʧʨʠʚʝʜʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 2.17. 
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ʈʠʩʫʥʦʢ 2.17 ð ɿʘʚʠʩʠʤʦʩʪʴ ʢʦʵʬʬʠʮʠʝʥʪʘ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʜʚʠʞʝʥʠʶ  

ʦʪ ʩʨʝʜʥʝʡ ʪʝʭʥʠʯʝʩʢʦʡ ʩʢʦʨʦʩʪʠ ʚ ʨʘʟʣʠʯʥʳʭ ʫʩʣʦʚʠʷʭ ʜʚʠʞʝʥʠʷ 

ɿʘʤʝʨʝʥʥʳʡ ʨʘʩʭʦʜ ʪʦʧʣʠʚʘ ʘʚʪʦʤʦʙʠʣʷ ʋɸɿ-390945 ʧʨʠ ʧʦʣʦʚʠʥʥʦʡ ʚʝʩʦʚʦʡ 

ʟʘʛʨʫʟʢʝ ʠ ʧʦʩʪʦʷʥʥʦʡ ʩʢʦʨʦʩʪʠ ʜʚʠʞʝʥʠʷ 90 ʢʤ/ʯ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ɻʆʉʊ 20306-90 

ʩʦʩʪʘʚʣʷʝʪ 17,0 ʣ/100 ʢʤ [30]. ʈʘʩʯʝʪʥʘʷ ʚʝʣʠʯʠʥʘ ʧʨʠ ʪʝʭ ʞʝ ʫʩʣʦʚʠʷʭ ʩʦʩʪʘʚʣʷʝʪ 

17,04 ʣ/100 ʢʤ. ʕʪʦ ʟʥʘʯʝʥʠʝ ʠʤʝʝʪ ʦʪʢʣʦʥʝʥʠʝ ʦʪ ʟʘʤʝʨʝʥʥʦʛʦ 0,2 %.  

ʈʘʩʯʝʪʥʘʷ ʙʘʟʦʚʘʷ ʥʦʨʤʘ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʦʛʦ ʨʘʩʭʦʜʘ ʪʦʧʣʠʚʘ ʥʘ ʧʨʦʙʝʛ ʘʚʪʦ-

ʤʦʙʠʣʷ ʋɸɿ-390945 ʧʨʠ ʩʥʘʨʷʞʝʥʥʦʡ ʚʝʩʦʚʦʡ ʟʘʛʨʫʟʢʝ ʜʣʷ ʧʦʣʝʚʳʭ ʫʩʣʦʚʠʡ ʦʧʨʝ-

ʜʝʣʷʝʪʩʷ ʧʦ ʧʦʣʠʥʦʤʠʘʣʥɹʦʡ ʟʘʚʠʩʠʤʦʩʪʠ, ʣ/100 ʢʤ 

89109307,29 ,265436151                      

  0,03088561   00033061,010    42,1
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ʈʘʩʯʝʪʥʘʷ ʥʦʨʤʘ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʦʛʦ ʨʘʩʭʦʜʘ ʪʦʧʣʠʚʘ ʥʘ ʪʨʘʥʩʧʦʨʪʥʫʶ ʨʘʙʦʪʫ 

ʜʣʷ ʜʦʨʦʞʥʳʭ ʫʩʣʦʚʠʡ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʧʦʣʠʥʦʤʠʘʣʴʥʦʡ ʟʘʚʠʩʠʤʦʩʪʠ, ʣ/100 ʪĿʢʤ 
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022963858,5 ,1739450990                    

  20,00410782   000046324,01097,1
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ʈʘʩʯʝʪʥʘʷ ʥʦʨʤʘ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʦʛʦ ʨʘʩʭʦʜʘ ʪʦʧʣʠʚʘ ʜʣʷ ʘʚʪʦʤʦʙʠʣʷ ʋɸɿ-

390945 ʧʨʠ ʬʘʢʪʠʯʝʩʢʦʡ ʚʝʩʦʚʦʡ ʟʘʛʨʫʟʢʝ, ʣ/100 ʢʤ, ʠ ʥʦʨʤʘʪʠʚʥʦʝ ʟʥʘʯʝʥʠʝ ʨʘʩʭʦ-

ʜʘ ʪʦʧʣʠʚʘ ʥʘ ʬʘʢʪʠʯʝʩʢʠʡ ʧʨʦʙʝʛ, ʣ, ʨʘʩʩʯʠʪʳʚʘʶʪʩʷ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʧʦ ʬʦʨʤʫʣʘʤ 

(2.44) ʠ (2.45). 

2.2 ɺʳʚʦʜʳ 

ɸʥʘʣʠʟ ʪʘʙʣʠʯʥʳʭ ʜʘʥʥʳʭ ʠ ʛʨʘʬʠʯʝʩʢʠʭ ʟʘʚʠʩʠʤʦʩʪʝʡ ʧʦʢʘʟʳʚʘʝʪ ʥʝʩʫʝɦ-

ʩʪʚʝʥʥʦʝ ʦʪʣʠʯʠʝ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʨʘʩʯʝʪʘ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʦʛʦ ʨʘʩʭʦʜʘ ʪʦʧʣʠʚʘ ʘʚʪʦʤʦ-

ʙʠʣʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʚʝʨʦʷʪʥʦʩʪʥʦʡ ʤʝʪʦʜʠʢʠ ʠ ʧʦʣʠʥʦʤʠʘʣʴʥʳʭ ʟʘʚʠʩʠʤʦʩʪʝʡ. ʕʪʦ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦʙ ʘʜʝʢʚʘʪʥʦʩʪʠ ʧʨʝʜʣʦʞʝʥʥʦʡ ʤʦʜʝʣʠ ʦʧʨʝʜʝʣʝʥʠʷ ʥʦʨʤ ʵʢʩʧʣʫʘ-

ʪʘʮʠʦʥʥʦʛʦ ʨʘʩʭʦʜʘ ʪʦʧʣʠʚʘ. 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʪʦʯʥʦʩʪʴ ʨʘʩʯʝʪʦʚ ʤʦʞʝʪ ʙʳʪʴ ʧʦʚʳʰʝʥʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠ-

ʝʤ ʫʪʦʯʥʝʥʥʦʛʦ ʚʘʨʠʘʥʪʘ ʚʝʨʦʷʪʥʦʩʪʥʦʡ ʤʝʪʦʜʠʢʠ, ʫʯʠʪʳʚʘʶʱʝʛʦ ʩʦʩʪʘʚʣʷʶʱʠʝ ʨʘʩ-

ʭʦʜʘ ʪʦʧʣʠʚʘ ʥʘ ʢʘʞʜʦʡ ʧʝʨʝʜʘʯʝ, ʯʪʦ ʦʙʝʩʧʝʯʠʪ ʙʦʣʝʝ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʳʡ ʧʦʜʭʦʜ, 

ʦʪʨʘʞʘʶʱʠʡ ʠʟʤʝʥʝʥʠʝ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʬʘʢʪʦʨʦʚ ʚ ʰʠʨʦʢʠʭ ʧʨʝʜʝʣʘʭ ʧʨʠ ʚʳʧʦʣ-

ʥʝʥʠʠ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʧʨʦʮʝʩʩʘ ʚ ʨʝʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ ʵʢʩʧʣʫʘʪʘʮʠʠ ʘʚʪʦʪʨʘʥʩʧʦʨʪʥʳʭ 

ʩʨʝʜʩʪʚ. 

ʂʨʦʤʝ ʪʦʛʦ, ʧʨʠ ʥʘʣʠʯʠʠ ʜʘʥʥʳʭ ʩʧʫʪʥʠʢʦʚʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʪʨʘʥʩʧʦʨʪʥʦʛʦ 

ʧʨʦʮʝʩʩʘ ʦ ʧʨʦʙʝʛʝ ʘʚʪʦʤʦʙʠʣʷ ʚ ʪʝʭ ʠʣʠ ʠʥʳʭ ʫʩʣʦʚʠʷʭ  ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʚʝ ʤʦ-

ʜʝʣʠ ʧʦʣʠʥʦʤʠʘʣʴʥʳʭ ʟʘʚʠʩʠʤʦʩʪʝʡ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʦʛʦ ʨʘʩʭʦʜʘ ʪʦʧʣʠʚʘ ʩ ʫʯʝʪʦʤ ʢʦ-

ʵʬʬʠʮʠʝʥʪʦʚ ʧʨʦʙʝʛʘ ʚ ʜʦʨʦʞʥʳʭ ʠ ʧʦʣʝʚʳʭ ʫʩʣʦʚʠʷʭ.  
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3 ʕʂʉʇɽʈʀʄɽʅʊɸʃʔʅʓɽ ʀʉʉʃɽɼʆɺɸʅʀʗ 

3.1 ʉʠʩʪʝʤʘ ʤʦʥʠʪʦʨʠʥʛʘ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ WIALON  

ʉʠʩʪʝʤʘ ʤʦʥʠʪʦʨʠʥʛʘ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʢʦʥʪʨʦʣʷ ʟʘ ʪʨʘʥʩʧʦʨʪʥʳʤʠ ʩʨʝʜʩʪʚʘ-

ʤʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʘʚʪʦʤʦʙʠʣʷʤʠ [31]. 

ʄʦʥʠʪʦʨʠʥʛ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ: 

ð ʥʘʙʣʶʜʝʥʠ̫ ʟʘ ʤʝʩʪʦʤ ʥʘʭʦʞʜʝʥʠ ̫ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ ʠ ʠʭ ʧʝʨʝʜʚʠʞʝ-

ʥʠʝʤ ʥʘ ʢʘʨʪʝ; 

ð ʦʪʩʣʝʞʠʚʘʥʠ ̫ ʠʟʤʝʥʝʥʠʡ ʦʪʜʝʣʴʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ, 

ʥʘʧʨʠʤʝʨ, ʩʢʦʨʦʩʪʠ ʜʚʠʞʝʥʠʷ, ʫʨʦʚʥ ̫ʪʦʧʣʠʚʘ, ʪʝʤʧʝʨʘʪʫʨ rʠ ʜʨ.; 

ð ʫʧʨʘʚʣʝʥʠʷ ʪʨʘʥʩʧʦʨʪʥʳʤʠ ʩʨʝʜʩʪʚʘʤʠ ʠ ʚʦʜʠʪʝʣʷʤʠ; 

ð ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʧʦʣʫʯʝʥʥʦʡ ʦʪ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ ʠʥʬʦʨʤʘʮʠʠ ʚ ʨʘʟʥʳʭ 

ʦʪʯʝʪʘʭ (ʚ ʚʠʜʝ ʪʘʙʣʠʮ, ʛʨʘʬʠʢʦʚ, ʚʳʚʦʜʘ ʪʨʝʢʦʚ ʠ ʤʘʨʢʝʨʦʚ ʥʘ ʢʘʨʪʫ ʠ ʪ.ʜ.). 

ɿʘ ʪʨʘʥʩʧʦʨʪʥʳʤʠ ʩʨʝʜʩʪʚʘʤʠ ʤʦʞʥʦ ʥʘʙʣʶʜʘʪʴ ʥʘ ʵʢʨʘʥʝ ʢʦʤʧʴʶʪʝʨʘ. ɼʘʥ-

ʥʳʝ, ʧʦʣʫʯʝʥʥʳʝ ʚ ʭʦʜʝ ʤʦʥʠʪʦʨʠʥʛʘ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ, ʤʦʞʥʦ ʧʝʨʝʤʝʱʘʪʴ ʚ 

ʬʘʡʣʳ ʚ ʨʘʟʣʠʯʥʳʭ ʬʦʨʤʘʪʘʭ. 

 

ʉʪʘʪʠʩʪʠʢʘ 

ʆʪʯʝʪ: ʥʘʟʚʘʥʠʝ ʰʘʙʣʦʥʘ ʜʣʷ ʦʪʯʝʪʘ. 

ʆʙʲʝʢʪ: ʠʤʷ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʩʨʝʜʩʪʚʘ ʠʣʠ ʛʨʫʧʧʳ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ. 

ʅʘʯʘʣʦ ʠʥʪʝʨʚʘʣʘ: ʜʘʪʘ ʠ ʚʨʝʤʷ ʥʘʯʘʣʘ ʧʦʜʦʪʯʝʪʥʦʛʦ ʠʥʪʝʨʚʘʣʘ ʚʨʝʤʝʥʠ. 

ʆʢʦʥʯʘʥʠʝ ʠʥʪʝʨʚʘʣʘ: ʜʘʪʘ ʠ ʚʨʝʤʷ ʟʘʚʝʨʰʝʥʠʷ ʧʦʜʦʪʯʝʪʥʦʛʦ ʠʥʪʝʨʚʘʣʘ ʚʨʝ-

ʤʝʥʠ. 

ɺʨʝʤʝʥʥʘʷ ʟʦʥʘ: ʦʙʦʟʥʘʯʝʥʠʝ ʚʨʝʤʝʥʥʦʡ ʟʦʥʳ. 

ʉʦʦʙʱʝʥʠʷ: ʯʠʩʣʦ ʩʦʦʙʱʝʥʠʡ ʟʘ ʧʦʜʦʪʯʝʪʥʳʡ ʧʝʨʠʦʜ. 

ʇʨʦʙʝʛ ʧʦ ʚʩʝʤ ʩʦʦʙʱʝʥʠʷʤ: ʟʘʬʠʢʩʠʨʦʚʘʥʥʳʡ ʧʨʦʙʝʛ ʧʦ ʚʩʝʤ ʩʦʦʙʱʝʥʠʷʤ. 

ʇʦʪʨʘʯʝʥʦ ʧʦ ɼɸʈʊ/ɼʀʈʊ/ɼʄʈʊ/ɼʋʊ/ʨʘʩʯʝʪʘʤ/ʥʦʨʤʘʤ: ʦʙʲʝʤ ʨʘʩʭʦʜʦʚʘʥ-

ʥʦʛʦ ʪʦʧʣʠʚʘ, ʟʘʬʠʢʩʠʨʦʚʘʥʥʳʡ ʧʦ ʢʘʢʦʤʫ-ʪʦ ʪʦʧʣʠʚʥʦʤʫ ʜʘʪʯʠʢʫ (ʥʘʧʨʠʤʝʨ ʠʤ-

ʧʫʣʴʩʥʦʤʫ, ʤʛʥʦʚʝʥʥʦʛʦ ʨʘʩʭʦʜʘ ʠʣʠ ʫʨʦʚʥʷ ʪʦʧʣʠʚʘ), ʦʧʨʝʜʝʣʝʥʥʳʡ ʤʘʪʝʤʘʪʠʯʝ-

ʩʢʠʤʠ ʨʘʩʯʝʪʘʤʠ ʠʣʠ ʧʦ ʥʦʨʤʘʤ ʨʘʩʭʦʜʘ. ʆʪʥʦʩʠʪʩʷ ʢʦ ʚʩʝʤʫ ʧʦʜʦʪʯʝʪʥʦʤʫ ʠʥʪʝʨ-
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ʚʘʣʫ. 

ʉʨ. ʨʘʩʭʦʜ ʧʦ ɼɸʈʊ/ɼʀʈʊ/ɼʄʈʊ/ɼʋʊ/ʨʘʩʯʝʪʫ/ʥʦʨʤʘʤ: ʩʨʝʜʥʠʡ ʨʘʩʭʦʜ ʪʦʧ-

ʣʠʚʘ, ʟʘʬʠʢʩʠʨʦʚʘʥʥʳʡ ʠʣʠ ʦʧʨʝʜʝʣʝʥʥʳʡ ʚʳʰʝ ʫʢʘʟʘʥʥʳʤʠ ʤʝʪʦʜʘʤʠ. 

ʅʘʯ. ʫʨʦʚʝʥʴ: ʫʨʦʚʝʥʴ ʪʦʧʣʠʚʘ ʥʘ ʥʘʯʘʣʦ ʧʦʜʦʪʯʝʪʥʦʛʦ ʧʝʨʠʦʜʘ. 

ʂʦʥʝʯ. ʫʨʦʚʝʥʴ: ʫʨʦʚʝʥʴ ʪʦʧʣʠʚʘ ʥʘ ʤʦʤʝʥʪ ʟʘʚʝʨʰʝʥʠʷ ʧʦʜʦʪʯʝʪʥʦʛʦ ʧʝʨʠʦʜʘ. 

ʄʘʢʩ, ʫʨʦʚʝʥʴ ʪʦʧʣʠʚʘ: ʤʘʢʩʠʤʘʣʴʥʳʡ ʫʨʦʚʝʥʴ ʪʦʧʣʠʚʘ ʚ ʙʘʢʝ. 

ʄʠʥ. ʫʨʦʚʝʥʴ ʪʦʧʣʠʚʘ: ʤʠʥʠʤʘʣʴʥʳʡ ʫʨʦʚʝʥʴ ʪʦʧʣʠʚʘ ʚ ʙʘʢʝ. 

 

ɼʘʪʯʠʢʠ ʩʯʝʪʯʠʢʦʚ 

ʇʦʢʘʟʘʥʠʷ ʜʘʪʯʠʢʦʚ ʩʯʝʪʯʠʢʦʚ: ʧʨʠ ʥʘʣʠʯʠʠ ʜʘʪʯʠʢʦʚ ʩʯʝʪʯʠʢʦʚ ʤʦʞʝʪ ʙʳʪʴ 

ʚʳʚʝʜʝʥʦ ʠʭ ʩʫʤʤʠʨʦʚʘʥʥʦʝ ʟʥʘʯʝʥʠʝ. 

 

ɿʘʧʨʘʚʢʠ 

ɺʩʝʛʦ ʪʦʧʣʠʚʘ ʟʘʧʨʘʚʣʝʥʦ: ʦʙʲʝʤ ʪʦʧʣʠʚʘ, ʟʘʧʨʘʚʣʝʥʥʳʡ ʟʘ ʧʦʜʦʪʯʝʪʥʳʡ ʧʝ-

ʨʠʦʜ. 

ɺʩʝʛʦ ʪʦʧʣʠʚʘ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ: ʦʙʲʝʤ ʪʦʧʣʠʚʘ, ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʡ ʚʨʫʯʥʫʶ. 

ʈʘʟʥʠʮʘ: ʨʘʟʥʠʮʘ ʤʝʞʜʫ ʜʝʪʝʢʪʠʨʦʚʘʥʥʳʤ ʠ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʤ ʦʙʲʝʤʘʤʠ 

ʟʘʧʨʘʚʣʝʥʥʦʛʦ ʪʦʧʣʠʚʘ.  

ɺʩʝʛʦ ʟʘʧʨʘʚʦʢ: ʢʦʣʠʯʝʩʪʚʦ ʟʘʧʨʘʚʦʢ, ʚʳʧʦʣʥʝʥʥʳʭ ʟʘ ʧʦʜʦʪʯʝʪʥʳʡ ʧʝʨʠʦʜ. 

 

ʄʦʪʦʯʘʩ  r

ʄʦʪʦʯʘʩʳ: ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʨʘʙʦʪʳ ʤʦʪʦʯʘʩʦʚ. ʄʦʞʝʪ ʬʠʢʩʠʨʦʚʘʪʴʩʷ ʧʦ 

ʜʘʪʯʠʢʫ ʤʦʪʦʯʘʩʦʚ ʠʣʠ ʧʦ ʜʘʪʯʠʢʫ ʟʘʞʠʛʘʥʠʷ. 

ʇʨʦʙʝʛ ʚ ʤʦʪʦʯʘʩʘʭ: ʩʦʚʝʨʰʝʥʥʳʡ ʧʨʦʙʝʛ ʟʘ ʚʨʝʤʷ ʨʘʙʦʪʳ ʤʦʪʦʯʘʩʦʚ. 

ɼʣʠʪʝʣʴʥʦʩʪʴ ʧʨʦʩʪʦʷ: ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʨʘʙʦʪʳ ʤʦʪʦʯʘʩʦʚ ʙʝʟ ʫʯʝʪʘ ʬɻ-

ʬʝʢʪʠʚʥʦʡ ʨʘʙʦʪʳ. 

ʋʪʠʣʠʟʘʮʠʷ: ʧʨʦʮʝʥʪ ʨʘʙʦʪʳ ʤʦʪʦʯʘʩʦʚ ʧʦ ʦʪʥʦʰʝʥʠ ʁʢ ʥʦʨʤʝ ʨʘʙʦʪʳ ʤʦʪʦ-

ʯʘʩʦʚ. 

ʇʦʣʝʟʥʘʷ ʫʪʠʣʠʟʘʮʠʷ: ʧʨʦʮʝʥʪ ʧʦʣʝʟʥʦʡ ʨʘʙʦʪʳ ʜʚʠʛʘʪʝʣʷ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ 

ʥʦʨʤʝ ʨʘʙʦʪʳ ʤʦʪʦʯʘʩʦʚ. 
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ʇʨʦʜʫʢʪʠʚʥʦʩʪʴ: ʧʨʦʮʝʥʪ ʧʦʣʝʟʥʦʡ ʨʘʙʦʪʳ ʜʚʠʛʘʪʝʣʷ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʧʨʦ-

ʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʨʘʙʦʪʳ ʤʦʪʦʯʘʩʦʚ. 

ʇʦʪʨʘʯʝʥʦ ʧʦ ɼɸʈʊ/ɼʀʈʊ/ɼʄʈʊ/ɼʋʊ/ʨʘʩʯʝʪʘʤ/ʥʦʨʤʘʤ ʚ ʤʦʪʦʯʘʩʘʭ: ʦʙʲʝʤ 

ʨʘʩʭʦʜʦʚʘʥʥʦʛʦ ʪʦʧʣʠʚʘ ʟʘ ʧʝʨʠʦʜ ʨʘʙʦʪʳ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ. ʀʥʪʝʨ-

ʚʘʣʳ ʨʘʙʦʪʳ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʬʠʢʩʠʨʫʶʪʩʷ ʧʦ ʜʘʪʯʠʢʫ ʤʦʪʦʯʘʩʦʚ. 

ʈʘʩʭʦʜ ʪʦʧʣʠʚʘ ʬʠʢʩʠʨʫʝʪʩʷ ʧʦ ʢʘʢʦʤʫ-ʪʦ ʪʦʧʣʠʚʥʦʤʫ ʜʘʪʯʠʢʫ (ʠʤʧʫʣʴʩʥʦʤʫ,  

ʤʛʥʦʚʝʥʥʦʛʦ ʨʘʩʭʦʜʘ ʠʣʠ ʫʨʦʚʥʷ ʪʦʧʣʠʚʘ), ʤʘʪʝʤʘʪʠʯʝʩʢʠʤ ʨʘʩʯʝʪʘʤ ʠʣʠ ʧʦ ʥʦʨʤʘʤ 

ʨʘʩʭʦʜʘ. ʇʨʠ ʵʪʦʤ ʥʫʞʥʳʝ ʤʝʪʦʜʠʢʠ ʨʘʩʯʝʪʘ ʜʦʣʞʥʳ ʙʳʪʴ ʚʳʙʨʘʥʳ ʥʘ ʚʢʣʘʜʢʝ 

çʈʘʩʭʦʜ ʪʦʧʣʠʚʘè. 

ʉʨ. ʨʘʩʭʦʜ ʧʦ ɼɸʈʊ/ɼʀʈʊ/ɼʄʈʊ/ɼʋʊ/ʨʘʩʯʝʪʘʤ/ʥʦʨʤʘʤ ʚ ʤʦʪʦʯʘʩʘʭ: ʩʨʝʜʥʠʡ 

ʨʘʩʭʦʜ ʪʦʧʣʠʚʘ ʚʦ ʚʨʝʤʷ ʨʘʙʦʪʳ ʤʦʪʦʯʘʩʦʚ, ʟʘʬʠʢʩʠʨʦʚʘʥʥʳʡ ʚʳʰʝ ʫʢʘʟʘʥʥʳʤʠ 

ʤʝʪʦʜʘʤʠ. 

ʆʩʪʘʥʦʚʢʠ 

ʂʦʣʠʯʝʩʪʚʦ ʦʩʪʘʥʦʚʦʢ: ʯʠʩʣʦ ʦʩʪʘʥʦʚʦʢ, ʚʳʧʦʣʥʝʥʥʳʭ ʟʘ ʧʦʜʦʪʯʝʪʥʳʡ ʧʝʨʠʦʜ. 

ʆʪʧʨʘʚʣʝʥʥʳʝ ʢʦʤʘʥʜʳ 

 

ʇʦʝʟʜʢʠ 

ɺʨʝʤʷ ʚ ʜʚʠʞʝʥʠʠ: ʩʫʤʤʘʨʥʘʷ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʚʩʝʭ ʧʦʝʟʜʦʢ. 

ʇʨʦʙʝʛ ʚ ʧʦʝʟʜʢʘʭ: ʩʫʤʤʘʨʥʳʡ ʧʨʦʙʝʛ ʧʦ ʚʩʝʤ ʧʦʝʟʜʢʘʤ. 

ʉʨʝʜʥʷʷ ʩʢʦʨʦʩʪʴ ʚ ʧʦʝʟʜʢʘʭ: ʩʨʝʜʥʷʷ ʩʢʦʨʦʩʪʴ ʟʘ ʚʨʝʤʷ ʧʦʝʟʜʦʢ (ʩʫʤʤʘʨʥʳʡ 

ʧʨʦʙʝʛ, ʜʝʣʝʥʥʳʡ ʥʘ ʚʨʝʤʷ ʚ ʧʦʝʟʜʢʘʭ). 

ʄʘʢʩ. ʩʢʦʨʦʩʪʴ ʚ ʧʦʝʟʜʢʘʭ: ʤʘʢʩʠʤʘʣʴʥʘʷ ʩʢʦʨʦʩʪʴ, ʬʠʢʩʠʨʫʝʤʘʷ ʚ ʩʦʦʙʱʝʥʠ-

ʷʭ ʟʘ ʚʨʝʤʷ ʧʦʝʟʜʦʢ. 

ʂʦʣ-ʚʦ ʧʦʝʟʜʦʢ: ʯʠʩʣʦ ʚʳʧʦʣʥʝʥʥʳʭ ʧʦʝʟʜʦʢ. 

ʇʦʪʨʘʯʝʥʦ ʧʦ ɼɸʈʊ/ɼʀʈʊ/ɼʄʈʊ/ɼʋʊ/ʨʘʩʯʝʪʘʤ/ʥʦʨʤʘʤ ʚ ʧʦʝʟʜʢʘʭ : ʦʙʲʝʤ ʨʘʩ-

ʭʦʜʦʚʘʥʥʦʛʦ ʪʦʧʣʠʚʘ ʚ ʧʦʝʟʜʢʘʭ, ʟʘʬʠʢʩʠʨʦʚʘʥʥʳʡ ʧʦ ʫʢʘʟʘʥʥʳʤ ʚʳʰʝ ʤʝʪʦʜʠʢʘʤ. 

ʆʪʢʣʦʥʝʥʠʝ ʨʘʩʭʦʜʘ ʪʦʧʣʠʚʘ ʧʦ ɼɸʈʊ/ɼʀʈʊ/ɼʄʈʊ/ɼʋʊ ʚ ʧʦʝʟʜʢʘʭ : ʨʘʟʥʠʮʘ 

ʤʝʞʜʫ ʟʘʬʠʢʩʠʨʦʚʘʥʥʳʤ ʧʦ ʜʘʪʯʠʢʫ ʨʘʩʭʦʜʦʤ ʪʦʧʣʠʚʘ ʠ ʦʧʨʝʜʝʣʝʥʥʦʤʫ ʧʦ ʥʦʨʤʘʤ 

ʨʘʩʭʦʜʘ. ʇʨʠ ʧʦʣʦʞʠʪʝʣʴʥʦʤ ʟʥʘʯʝʥʠʠ ʨʘʩʭʦʜ ʧʦ ʜʘʪʯʠʢʫ ʧʨʝʚʳʰʘʝʪ ʥʦʨʤʳ, ʧʨʠ 

ʦʪʨʠʮʘʪʝʣʴʥʦʤ ð ʥʘʦʙʦʨʦʪ. 
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ʉʨ. ʨʘʩʭʦʜ ʧʦ ɼɸʈʊ/ɼʀʈʊ/ɼʄʈʊ/ɼʋʊ/ʨʘʩʯʝʪʘʤ/ʥʦʨʤʘʤ ʚ ʧʦʝʟʜʢʘʭ : ʩʨʝʜʥʠʡ 

ʨʘʩʭʦʜ ʪʦʧʣʠʚʘ ʟʘ ʧʦʝʟʜʢʠ. 

ʉʨ. ʨʘʩʭʦʜ ʧʦ ɼɸʈʊ/ɼʀʈʊ/ɼʄʈʊ/ɼʋʊ/ʨʘʩʯʝʪʘʤ/ʥʦʨʤʘʤ ʚ ʧʦʝʟʜʢʘʭ (ʢʤ/1ʣ) :  

ʩʨʝʜʥʠʡ ʨʘʩʭʦʜ ʪʦʧʣʠʚʘ ʟʘ ʧʦʝʟʜʢʠ ʠʟ ʨʘʩʯʝʪʘ ʢʠʣʦʤʝʪʨʦʚ ʥʘ ʦʜʠʥ ʣʠʪʨ. 

 

ʉʣʠʚʳ 

ɺʩʝʛʦ ʪʦʧʣʠʚʘ ʩʣʠʪʦ: ʦʙʲʝʤ ʩʣʠʪʦʛʦ ʪʦʧʣʠʚʘ. 

ɺʩʝʛʦ ʩʣʠʚʦʚ: ʯʠʩʣʦ ʩʣʠʚʦʚ, ʚʳʷʚʣʝʥʥʳʭ ʟʘ ʧʦʜʦʪʯʝʪʥʳʡ ʧʝʨʠʦʜ. 

 

ʉʪʦʷʥʢʠ 

ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʩʪʦʷʥʦʢ:  ʦʙʱʘʷ ʜʣʠʪʝʣʴʥʦʩʪʴ  ʩʪʦʷʥʦʢ ʟʘ  ʧʦʜʦʪʯʝʪʥʳʡ 

ʧʝʨʠʦʜ.   ʉʪʦʷʥʢʠ ʬʠʢʩʠʨʫʶʪʩʷ ʧʦ ʜʝʪʝʢʪʦʨʫ ʧʦʝʟʜʦʢ. ɽʩʣʠ ʦʥ ʥʝ ʚʢʣʶʯʝʥ, ʩʪʦʷʥʢʠ 

ʨʘʚʥʳ ʥʫʣʶ. 

ʂʦʣʠʯʝʩʪʚʦ ʩʪʦʷʥʦʢ: ʯʠʩʣʦ ʩʪʦʷʥʦʢ ʟʘ ʧʦʜʦʪʯʝʪʥʳʡ ʧʝʨʠʦʜ. 

ʉʯʝʪʯʠʢʠ 

ʉʯʝʪʯʠʢ ʧʨʦʙʝʛʘ: ʜʘʥʥʳʝ ʩʯʝʪʯʠʢʘ ʧʨʦʙʝʛʘ. 

ʉʯʝʪʯʠʢ ʤʦʪʦʯʘʩʦʚ: ʜʘʥʥʳʝ ʩʯʝʪʯʠʢʘ ʤʦʪʦʯʘʩʦʚ. 

ʉʯʝʪʯʠʢ GPRS ʪʨʘʬʠʢʘ: ʜʘʥʥʳʝ ʩʯʝʪʯʠʢʘ ʧʦʪʨʘʯʝʥʥʦʛʦ ʪʨʘʬʠʢʘ. 

ʇʦʩʣʝʜʥʝʝ ʧʦʣʦʞʝʥʠʝ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʩʨʝʜʩʪʚʘ: ʘʜʨʝʩ ʧʦʩʣʝʜʥʝʛʦ ʜʝʪʝʢʪʠʨʦ-

ʚʘʥʥʦʛʦ ʧʦʣʦʞʝʥʠʷ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʩʨʝʜʩʪʚʘ (ʥʝ ʟʘʚʠʩʠʪ ʦʪ ʠʥʪʝʨʚʘʣʘ ʦʪʯʝʪʘ). 

ɺʨʝʤʷ ʧʦʩʣʝʜʥʝʛʦ ʩʦʦʙʱʝʥʠʷ: ʚʨʝʤʷ ʧʦʣʫʯʝʥʠʷ ʧʦʩʣʝʜʥʝʛʦ ʩʦʦʙʱʝʥʠʷ ʦʪ 

ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʩʨʝʜʩʪʚʘ (ʥʝ ʟʘʚʠʩʠʪ ʦʪ ʠʥʪʝʨʚʘʣʘ ʦʪʯʝʪʘ). 

 

ʈʘʩʭʦʜ ʧʦ ʨʘʩʯʝʪʫ (ʤʘʪʝʤʘʪʠʯʝʩʢʠʤ ʨʘʩʯʝʪʘʤ) 

ɿʜʝʩʴ ʤʦʞʥʦ ʚʚʝʩʪʠ ʟʥʘʯʝʥʠʷ ʨʘʩʭʦʜʘ ʪʦʧʣʠʚʘ ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʫʩʣʦʚʠʷʭ. ɽʩʣʠ 

ʚʳʙʨʘʥ ʜʘʥʥʳʡ ʪʠʧ ʨʘʩʯʝʪʘ ʨʘʩʭʦʜʘ ʪʦʧʣʠʚʘ ʠ ʜʣʷ ʥʝʛʦ ʟʘʜʘʥʳ ʧʘʨʘʤʝʪʨʳ, ʪʦ ʚ ʦʪ-

ʯʝʪʘʭ ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʠʥʬʦʨʤʘʮʠʶ ʧʦ ʨʘʩʭʦʜʫ ʪʦʧʣʠʚʘ, ʨʘʩʩʯʠʪʘʥʥʦʤʫ ʧʦ ʜʘʥʥʳʤ 

ʧʘʨʘʤʝʪʨʘʤ ʤʘʪʝʤʘʪʠʯʝʩʢʠʤ ʤʝʪʦʜʦʤ. 

ʅʘ ʭʦʣʦʩʪʦʤ ʭʦʜʫ, ʣ/ʯ ð ʨʘʩʭʦʜ ʪʦʧʣʠʚʘ ʥʘ ʩʪʦʷʥʢʝ ʩ ʨʘʙʦʪʘʶʱʠʤ ʜʚʠʛʘʪʝʣʝʤ. 

ɻʦʨʦʜʩʢʦʡ ʮʠʢʣ, ʣ/100 ʢʤ ð ʨʘʩʭʦʜ ʪʦʧʣʠʚʘ ʧʨʠ ʩʢʦʨʦʩʪʠ ʤʝʥʝʝ 36 ʢʤ/ʯ. 



 77 

ɿʘʛʦʨʦʜʥʳʡ ʮʠʢʣ, ʣ/100 ʢʤ ð ʨʘʩʭʦʜ ʪʦʧʣʠʚʘ ʧʨʠ ʩʢʦʨʦʩʪʠ ʙʦʣʝʝ 80 ʢʤ/ʯ 

(ʨʘʩʭʦʜ ʪʦʧʣʠʚʘ ʧʨʠ ʩʢʦʨʦʩʪʠ ʙʦʣʝʝ 36 ʠ ʤʝʥʝʝ 80 ʢʤ/ʯ ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʧʦ ʧʨʦʧʦʨ-

ʮʠʠ ʤʝʞʜʫ ʛʦʨʦʜʩʢʠʤ ʠ ʟʘʛʦʨʦʜʥʳʤ ʮʠʢʣʘʤʠ). 

ʂʦʵʬʬʠʮʠʝʥʪ ʧʨʠ ʜʚʠʞʝʥʠʠ ʧʦʜ ʟʘʛʨʫʟʢʦʡ ð ʦʪʦʙʨʘʞʝʥʠʝ ʟʘʛʨʫʟʢʠ ʥʘ ʨʘʩʭʦʜ 

ʪʦʧʣʠʚʘ. ʂʦʵʬʬʠʮʠʝʥʪ ʜʚʠʞʝʥʠʷ ʧʦʜ ʟʘʛʨʫʟʢʦʡ ʜʝʡʩʪʚʫʝʪ ʥʘ ʧʦʜʩʯʝʪ ʪʦʧʣʠʚʘ ʧʨʠ  

ʟʥʘʯʝʥʠʠ ʜʘʪʯʠʢʘ ʧʦʣʝʟʥʦʡ ʨʘʙʦʪʳ ʜʚʠʛʘʪʝʣʷ, ʦʪʣʠʯʥʦʤ ʦʪ ʥʫʣʷ. 

 

ʈʘʩʭʦʜ ʧʦ ʥʦʨʤʘʤ 

ɺ ʦʪʣʠʯʠʝ ʦʪ ʧʨʝʜʳʜʫʱʝʛʦ ʤʝʪʦʜʘ, ʚ ʢʦʪʦʨʦʤ ʧʨʠ ʨʘʩʯʝʪʝ ʨʘʩʭʦʜʘ ʫʯʠʪʳʚʘʪʁ-

ʩʷ ʩʢʦʨʦʩʪʴ ʜʚʠʞʝʥʠʷ ʠ ʟʘʛʨʫʟʢʘ ʘʚʪʦʤʦʙʠʣʷ, ʪʦ ʚ ʨʘʩʯʝʪʘʭ ʧʦ ʥʦʨʤʘʤ ʧʨʝʜʧʦʣʘʛʘ-

ʝʪʩ ̫ʣʠʰʴ ʫʯʝʪ ʚʨʝʤʝʥʠ ʛʦʜʘ (ʟʠʤʘ ʠʣʠ ʣʝʪʦ). 

ɺʚʦʜʷʪʩʷ ʥʦʨʤʳ ʥʘ ʣʝʪʥʠʡ ʠ ʟʠʤʥʠʡ ʨʘʩʭʦʜ (ʣ/100 ʢʤ), ʘ ʪʘʢʞʝ ʩʨʦʢʠ ʥʘʩʪʫʧ-

ʣʝʥʠʷ ʠ ʦʢʦʥʯʘʥʠʷ ʟʠʤʳ. 

 

ɿʘʧʨʘʚʢʠ 

ɺ ʵʪʠʭ ʦʪʯʝʪʘʭ ʤʦʞʥʦ ʧʦʩʤʦʪʨʝʪʴ, ʛʜʝ ʠ ʢʦʛʜʘ ʘʚʪʦʤʦʙʠʣʴ ʟʘʧʨʘʚʣʷʣʩ ̫ʪʦʧʣʠ-

ʚʦʤ.  

ɺ ʦʪʯʝʪʝ ʤʦʛʫʪ ʙʳʪʴ ʫʢʘʟʘʥʳ: 

ɺʨʝʤʷ: ʜʘʪʘ ʠ ʚʨʝʤʷ ʚʳʧʦʣʥʝʥʠʷ ʟʘʧʨʘʚʢʠ. 

ʇʦʣʦʞʝʥʠʝ: ʧʦʣʦʞʝʥʠʝ ʘʚʪʦʤʦʙʠʣʷ ʚ ʤʦʤʝʥʪ ʟʘʧʨʘʚʢʠ (ʥʝ ʚʳʚʦʜʠʪʩʷ ʜʣʷ ʟʘ-

ʧʨʘʚʦʢ, ʢʦʪʦʨʳʝ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥ rʚʨʫʯʥʫʶ). 

ʅʘʯ. ʫʨʦʚʝʥʴ: ʫʨʦʚʝʥʴ ʪʦʧʣʠʚʘ, ʟʘʬʠʢʩʠʨʦʚʘʥʥʳʡ ʧʝʨʝʜ ʚʳʧʦʣʥʝʥʠʝʤ ʟʘʧʨʘʚʢʠ. 

ɿʘʧʨʘʚʣʝʥʦ: ʦʙʲʝʤ ʟʘʧʨʘʚʣʝʥʥʦʛʦ ʚ ʙʘʢʠ ʪʦʧʣʠʚʘ (ʚ ʩʢʦʙʢʘʭ ʤʦʞʝʪ ʙʳʪʴ ʧʨʠ-

ʚʝʜʝʥʦ ʥʘʟʚʘʥʠʝ ʜʘʪʯʠʢʘ ʪʦʧʣʠʚʘ). 

ɿʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ:   ʦʙʲʝʤ   ʚʳʧʦʣʥʝʥʥʦʡ ʟʘʧʨʘʚʢʠ,   ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʡ   

ʚʨʫʯʥʫʶ  ʥʘ   ʧʘʥʝʣʠ   ʤʦʥʠʪʦʨʠʥʛʘ. 

ʈʘʟʥʠʮʘ: ʨʘʩʭʦʞʜʝʥʠʝ ʤʝʞʜʫ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʤ ʠ ʟʘʬʠʢʩʠʨʦʚʘʥʥʳʤ ʦʙʝ̡-

ʤʘʤʠ ʚʳʧʦʣʥʝʥʥʦʡ ʟʘʧʨʘʚʢʠ ʧʦ ɼʋʊ. ʀʤʷ ʜʘʪʯʠʢʘ: ʜʘʪʯʠʢ, ʧʦ ʢʦʪʦʨʦʤʫ ʙʳʣʘ ʟʘ-

ʬʠʢʩʠʨʦʚʘʥʘ ʟʘʧʨʘʚʢʘ ʪʦʧʣʠʚʦʤ. 

ʂʦʣ-ʚʦ: ʯʠʩʣʦ ʟʘʧʨʘʚʦʢ ʟʘ ʠʥʪʝʨʚʘʣ (ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʧʨʠ ʛʨʫʧʧʠʨʦʚʢʝ ʧʦ 
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ʜʥʷʤ/ʥʝʜʝʣʷʤ/ ʤʝʩʷʮʘʤ ʠʣʠ ʜʣʷ ʦʪʯʝʪʦʚ ʧʦ ʛʨʫʧʧʘʤ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ). 

 

ʄʦʪʦʯʘʩʳ 

ʅʘʯʘʣʦ: ʚʨʝʤʷ ʟʘʧʫʩʢʘ ʜʚʠʛʘʪʝʣʷ ʘʚʪʦʤʦʙʠʣʷ. 

ʅʘʯ. ʧʦʣʦʞʝʥʠʝ: ʤʝʩʪʦ ʧʦʣʦʞʝʥʠ ̫ʘʚʪʦʤʦʙʠʣʷ ʧʨʠ ʟʘʧʫʩʢʝ ʜʚʠʛʘʪʝʣ.̫ 

ʂʦʥʝʮ: ʚʨʝʤʷ ʦʩʪʘʥʦʚʢʠ ʜʚʠʛʘʪʝʣʷ ʘʚʪʦʤʦʙʠʣʷ. 

ʂʦʥʝʯ. ʧʦʣʦʞʝʥʠʝ: ʤʝʩʪʦ ʧʦʣʦʞʝʥʠ ̫ʘʚʪʦʤʦʙʠʣʷ ʧʨʠ ʦʩʪʘʥʦʚʢʝ ʜʚʠʛʘʪʝʣʷ. 

ʄʦʪʦʯʘʩʳ: ʠʥʪʝʨʚʘʣ ʚʨʝʤʝʥʠ, ʚ ʪʝʯʝʥʠʝ ʢʦʪʦʨʦʛʦ ʜʚʠʛʘʪʝʣʴ ʘʚʪʦʤʦʙʠʣʷ ʨʘʙʦʪʘʣ. 

ɺ ʜʚʠʞʝʥʠʠ: ʠʥʪʝʨʚʘʣ ʚʨʝʤʝʥʠ, ʢʦʛʜʘ ʘʚʪʦʤʦʙʠʣʴ ʧʝʨʝʤʝʱʘʣʩʷ. 

ʍʦʣʦʩʪʦʡ ʭʦʜ: ʠʥʪʝʨʚʘʣ ʚʨʝʤʝʥʠ, ʢʦʛʜʘ ʘʚʪʦʤʦʙʠʣʴ ʩʪʦʷʣ ʩ ʨʘʙʦʪʘʶʱʠʤ ʜʚʠ-

ʛʘʪʝʣʝʤ. 

ʇʨʦʙʝʛ: ʨʘʩʩʪʦʷʥʠʝ, ʧʨʝʦʜʦʣʝʥʥʦʝ ʟʘ ʚʨʝʤʷ ʫʯʝʪʘ ʤʦʪʦʯʘʩʦʚ. 

ʇʨʦʙʝʛ (ʩʢʦʨʨʝʢʪʠʨʦʚʘʥʥʳʡ): ʧʨʦʙʝʛ ʩ ʫʯʝʪʦʤ ʢʦʵʬʬʠʮʠʝʥʪʘ, ʫʩʪʘʥʦʚʣʝʥʥʦʛʦ 

ʚ ʩʚʦʡʩʪʚʘʭ ʘʚʪʦʪʨʘʥʩʧʦʨʪʥʦʛʦ ʩʨʝʜʩʪʚʘ. 

ʉʯʝʪʯʠʢ: ʧʦʢʘʟʘʥʠʷ ʜʘʪʯʠʢʘ ʩʯʝʪʯʠʢʘ ʧʨʠ ʝʛʦ ʫʩʪʘʥʦʚʢʝ. 

ʅʘʯ. ʩʯʝʪʯʠʢ: ʧʦʢʘʟʘʥʠʷ ʩʯʝʪʯʠʢʘ ʚ ʥʘʯʘʣʝ ʫʯʝʪʘ ʤʦʪʦʯʘʩʦʚ. 

ʂʦʥʝʯ. ʩʯʝʪʯʠʢ: ʧʦʢʘʟʘʥʠʷ ʩʯʝʪʯʠʢʘ ʚ ʢʦʥʮʝ ʫʯʝʪʘ ʤʦʪʦʯʘʩʦʚ. 

ʇʨʦʜʫʢʪʠʚʥʦʩʪʴ ʜʚʠʞʝʥʠʠ: ʧʨʦʮʝʥʪ ʚʨʝʤʝʥʠ ʫʯʝʪʘ ʤʦʪʦʯʘʩʦʚ, ʢʦʛʜʘ ʘʚʪʦʤʦ-

ʙʠʣʴ ʧʝʨʝʤʝʱʘʣʩʷ. 

ɼʣʠʪʝʣʴʥʦʩʪʴ ʧʨʦʩʪʦʷ: ʜʣʠʪʝʣʴʥʦʩʪʴ ʨʘʙʦʪʳ ʜʚʠʛʘʪʝʣʷ ʙʝʟ ʫʯʝʪʘ ʵʬʬʝʢʪʠʚʥʦʡ 

ʨʘʙʦʪʳ. 

ʋʪʠʣʠʟʘʮʠʷ: ʤʦʪʦʯʘʩ,r ʜʝʣʝʥʥʳʝ ʥʘ ʥʦʨʤʫ ʤʦʪʦʯʘʩʦʚ. 

ʇʦʣʝʟʥʘʷ ʫʪʠʣʠʟʘʮʠʷ: ʚʨʝʤʷ ʧʦʣʝʟʥʦʡ ʨʘʙʦʪʳ ʜʚʠʛʘʪʝʣʷ, ʜʝʣʝʥʥʦʝ ʥʘ ʥʦʨʤʫ 

ʤʦʪʦʯʘʩʦʚ. 

ʇʨʦʜʫʢʪʠʚʥʦʩʪʴ: ʚʨʝʤʷ ʧʦʣʝʟʥʦʡ ʨʘʙʦʪʳ ʜʚʠʛʘʪʝʣʷ, ʜʝʣʝʥʥʦʝ ʥʘ ʤʦʪʦʯʘʩr. 

ʇʦʪʨʘʯʝʥʦ ʧʦ ɼʀʈʊ/ɼɸʈʊ/ɼ MPT/ɼʋʊ/ʨʘʩʯʝʪʘʤ/ʥʦʨʤʘʤ: ʦʙʲʝʤ ʨʘʩʭʦʜʦʚʘʥ-

ʥʦʛʦ ʪʦʧʣʠʚʘ, ʟʘʬʠʢʩʠʨʦʚʘʥʥʳʡ ʧʦ ʪʦʧʣʠʚʥʦʤʫ ʜʘʪʯʠʢʫ (ʠʤʧʫʣʴʩʥʦʤʫ, ʤʛʥʦʚʝʥʥʦ-

ʛʦ ʨʘʩʭʦʜʘ ʪʦʧʣʠʚʘ, ʜʘʪʯʠʢʫ ʫʨʦʚʥʷ ʪʦʧʣʠʚʘ) ʠʣʠ ʧʦ ʤʘʪʝʤʘʪʠʯʝʩʢʠʤ ʨʘʩʯʝʪʘʤ ʠʣʠ 

ʧʦ ʥʦʨʤʘʤ ʨʘʩʭʦʜʘ.       

ʉʨ. ʨʘʩʭʦʜ ʧʦ é : ʩʨʝʜʥʠʡ ʨʘʩʭʦʜ ʪʦʧʣʠʚʘ ʧʦ ʜʘʥʥʳʤ ʪʦʧʣʠʚʥʦʛʦ ʜʘʪʯʠʢʘ, ʤʘ-



 79 

ʪʝʤʘʪʠʯʝʩʢʠʤ ʨʘʩʯʝʪʘʤ ʠʣʠ ʥʦʨʤʘʤ.   

ʉʨ. ʨʘʩʭʦʜ ʧʦ ... ʚ ʧʦʝʟʜʢʘʭ : ʩʨʝʜʥʠʡ ʨʘʩʭʦʜ ʪʦʧʣʠʚʘ ʟʘ ʧʦʝʟʜʢʠ. 

ʇʦʪʨʘʯʝʥʦ ʧʦ ... ʚ ʜʚʠʞʝʥʠʠ: ʦʙʲʝʤ ʨʘʩʭʦʜʦʚʘʥʥʦʛʦ ʧʨʠ ʜʚʠʞʝʥʠʠ ʪʦʧʣʠʚʘ, 

ʦʧʨʝʜʝʣʝʥʥʳʡ ʧʦ ʫʢʘʟʘʥʥʳʤ ʚʳʰʝ ʤʝʪʦʜʠʢʘʤ. 

ʇʦʪʨʘʯʝʥʦ ʧʦ ... ʥʘ ʭʦʣʦʩʪʦʤ ʭʦʜʫ: ʦʙʲʝʤ ʨʘʩʭʦʜʦʚʘʥʥʦʛʦ ʪʦʧʣʠʚʘ ʧʨʠ ʭʦʣʦ-

ʩʪʦʤ ʭʦʜʝ, ʦʧʨʝʜʝʣʝʥʥʳʡ ʧʦ ʫʢʘʟʘʥʥʳʤ ʚʳʝh ʤʝʪʦʜʠʢʘʤ. 

ʉʨ. ʨʘʩʭʦʜ ʥʘ ʭʦʣʦʩʪʦʤ ʭʦʜʫ ʧʦ é :  ʩʨʝʜʥʠʡ ʨʘʩʭʦʜ ʪʦʧʣʠʚʘ ʧʨʠ ʭʦʣʦʩʪʦʤ ʭʦʜʝ.  

ʅʘʯ. ʫʨʦʚʝʥʴ: ʥʘʯʘʣʴʥʳʡ ʫʨʦʚʝʥʴ ʪʦʧʣʠʚʘ ʚ ʙʘʢʝ. 

ʂʦʥʝʯ. ʫʨʦʚʝʥʴ: ʢʦʥʝʯʥʳʡ ʫʨʦʚʝʥʴ ʪʦʧʣʠʚʘ ʚ ʙʘʢʝ. 

ʄʘʢʩ. ʫʨʦʚʝʥʴ ʪʦʧʣʠʚʘ: ʤʘʢʩʠʤʘʣʴʥʳʡ ʫʨʦʚʝʥʴ ʪʦʧʣʠʚʘ, ʟʘʬʠʢʩʠʨʦʚʘʥʥʳʡ ʟʘ 

ʚʨʝʤʷ ʫʯʝʪʘ ʤʦʪʦʯʘʩʦʚ.  

ʄʠʥ. ʫʨʦʚʝʥʴ ʪʦʧʣʠʚʘ: ʤʠʥʠʤʘʣʴʥʳʡ ʫʨʦʚʝʥʴ ʪʦʧʣʠʚʘ, ʟʘʬʠʢʩʠʨʦʚʘʥʥʳʡ ʟʘ 

ʚʨʝʤʷ ʫʯʝʪʘ ʤʦʪʦʯʘʩʦʚ.  

 

ʇʦʝʟʜʢʠ 

ɺ ʦʪʯʝʪʝ ʤʦʞʝʪ ʦʪʦʙʨʘʞʘʪʴʩʷ ʩʣʝʜʫʶʱʘʷ ʠʥʬʦʨʤʘʮʠʷ. 

ʅʘʯʘʣʦ: ʚʨʝʤʷ ʥʘʯʘʣʘ ʜʚʠʞʝʥʠʷ ʘʚʪʦʤʦʙʠʣʷ. 

ʅʘʯ. ʧʦʣʦʞʝʥʠʝ: ʘʜʨʝʩ, ʛʜʝ ʥʘʭʦʜʠʣʩʷ ʘʚʪʦʤʦʙʠʣʴ ʚ ʤʦʤʝʥʪ ʥʘʯʘʣʘ ʧʦʝʟʜʢʠ. 

ʂʦʥʝʮ: ʚʨʝʤʷ ʟʘʚʝʨʰʝʥʠʷ ʜʚʠʞʝʥʠʷ ʘʚʪʦʤʦʙʠʣʷ. 

ʂʦʥʝʯ. ʧʦʣʦʞʝʥʠʝ: ʘʜʨʝʩ, ʛʜʝ ʦʩʪʘʥʦʚʠʣʩʷ ʘʚʪʦʤʦʙʠʣʴ ʚ ʢʦʥʮʝ ʧʦʝʟʜʢʠ. 

ɼʣʠʪʝʣʴʥʦʩʪʴ: ʜʣʠʪʝʣʴʥʦʩʪʴ ʧʦʝʟʜʢʠ, ʠʥʪʝʨʚʘʣ ʚʨʝʤʝʥʠ, ʢʦʛʜʘ ʘʚʪʦʤʦʙʠʣʴ 

ʜʚʠʛʘʣʩ.̫ 

ɺʨʝʤʷ ʤʝʞʜʫ: ʚʨʝʤʷ, ʧʨʦʰʝʜʰʝʝ ʦʪ ʟʘʚʝʨʰʝʥʠʷ ʧʨʦʰʝʜʰʝʡ ʧʦʝʟʜʢʠ ʜʦ ʥʘʯʘʣʘ 

ʪʝʢʫʱʝʡ. 

ʄʦʪʦʯʘʩʳ: ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʫʯʝʪʘ ʤʦʪʦʯʘʩʦʚ ʚ ʧʦʝʟʜʢʝ. 

ʇʨʦʙʝʛ: ʨʘʩʩʪʦʷʥʠʝ, ʢʦʪʦʨʦʝ ʧʨʦʝʭʘʣ ʘʚʪʦʤʦʙʠʣʴ ʟʘ ʧʦʝʟʜʢʫ. 

ʇʨʦʙʝʛ (ʩʢʦʨʨʝʢʪʠʨʦʚʘʥʥʳʡ): ʧʨʦʙʝʛ ʩ ʫʯʝʪʦʤ ʢʦʵʬʬʠʮʠʝʥʪʘ, ʫʩʪʘʥʦʚʣʝʥʦʛʦ ʚ 

ʩʚʦʡʩʪʚʘʭ ʘʚʪʦʤʦʙʠʣʷ. 

ɻʦʨʦʜʩʢʦʡ ʧʨʦʙʝʛ: ʧʨʦʙʝʛ ʚ ʛʦʨʦʜʝ, ʪʦ ʝʩʪʴ ʩ ʥʝʙʦʣʴʰʦʡ ʩʢʦʨʦʩʪʴ .ʁ 

ɿʘʛʦʨʦʜʥʳʡ ʧʨʦʙʝʛ: ʧʨʦʙʝʛ ʟʘ ʛʦʨʦʜʦʤ, ʪʦ ʝʩʪʴ ʩ ʚʳʩʦʢʦʡ ʩʢʦʨʦʩʪʴ.ʁ ɻʨʘʥʠʮʘ 
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ʟʥʘʯʝʥʠʷ ʩʢʦʨʦʩʪʠ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʛʦʨʦʜʩʢʦʛʦ ʠʣʠ ʟʘʛʦʨʦʜʥʦʛʦ ʧʨʦʙʝʛʦʚ ʫʢʘʟʳʚʘ-

ʝʪʩʷ ʚ ʩʚʦʡʩʪʚʘʭ ʘʚʪʦʤʦʙʠʣʷ. 

ʉʨ. ʩʢʦʨʦʩʪʴ: ʩʨʝʜʥʷʷ ʩʢʦʨʦʩʪʴ ʜʚʠʞʝʥʠʷ ʚ ʧʦʝʟʜʢʝ. 

ʄʘʢʩ. ʩʢʦʨʦʩʪʴ: ʤʘʢʩʠʤʘʣʴʥʘʷ ʩʢʦʨʦʩʪʴ ʜʚʠʞʝʥʠʷ ʘʚʪʦʤʦʙʠʣʷ, ʟʘʬʠʢʩʠʨʦʚʘʥ-

ʥʘʷ ʟʘ ʧʦʝʟʜʢʫ. 

ʂʦʣ-ʚʦ ʧʦʝʟʜʦʢ: ʯʠʩʣʦ ʧʦʝʟʜʦʢ ʥʘ ʚʟʷʪʦʤ ʠʥʪʝʨʚʘʣʝ. 

ʉʯʝʪʯʠʢ: ʧʦʢʘʟʘʥʠʷ ʜʘʪʯʠʢʘ ʩʯʝʪʯʠʢʘ. 

ʅʘʯ. ʩʯʝʪʯʠʢ: ʜʘʥʥʳʝ ʩʯʝʪʯʠʢʘ ʚ ʥʘʯʘʣʝ ʧʦʝʟʜʢʠ. 

ʂʦʥʝʯ. ʩʯʝʪʯʠʢ: ʜʘʥʥʳʝ ʩʯʝʪʯʠʢʘ ʚ ʢʦʥʮʝ ʧʦʝʟʜʢʠ. 

ʇʦʪʨʘʯʝʥʦ ʧʦ ...: ʦʙʲʝʤ ʨʘʩʭʦʜʦʚʘʥʥʦʛʦ ʪʦʧʣʠʚʘ, ʟʘʬʠʢʩʠʨʦʚʘʥʥʳʡ ʧʦ ʪʦʧ-

ʣʠʚʥʦʤʫ ʜʘʪʯʠʢʫ ʠʣʠ ʚʳʯʠʩʣʝʥʥʳʡ ʧʦ ʨʘʩʯʝʪʘʤ ʠʣʠ ʧʦ ʥʦʨʤʘʤ ʨʘʩʭʦʜʘ. 

ʆʪʢʣʦʥʝʥʠʝ ʨʘʩʭʦʜʘ ʧʦ ...: ʨʘʟʥʠʮʘ ʤʝʞʜʫ ʜʘʥʥʳʤʠ ʧʦ ʜʘʪʯʠʢʫ ʨʘʩʭʦʜʘ ʪʦʧʣʠ-

ʚʘ ʠ ʧʦ ʥʦʨʤʘʤ ʨʘʩʭʦʜʘ. 

ʉʨ. ʨʘʩʭʦʜ ʧʦ ...: ʩʨʝʜʥʠʡ ʨʘʩʭʦʜ ʪʦʧʣʠʚʘ (ʣ/100 ʢʤ) ʧʦ ʧʦʢʘʟʘʥʠʷʤ ʪʦʧʣʠʚʥʦ-

ʛʦ ʜʘʪʯʠʢʘ ʠʣʠ ʧʦ ʨʘʩʯʝʪʘʤ ʠʣʠ ʧʦ ʥʦʨʤʘʤ ʨʘʩʭʦʜʘ. 

ʉʨ. ʨʘʩʭʦʜ ʥʘ ʭʦʣʦʩʪʦʤ ʭʦʜʫ ʧʦ ...: ʩʨʝʜʥʠʡ ʨʘʩʭʦʜ ʪʦʧʣʠʚʘ (ʣ/100 ʢʤ) ʧʨʠ ʭʦ-

ʣʦʩʪʦʤ ʭʦʜʝ. 

ʉʨ. ʨʘʩʭʦʜ ʧʦ ... (ʧʨʦʙʝʛ/1ʣ): ʩʨʝʜʥʠʡ ʨʘʩʭʦʜ ʪʦʧʣʠʚʘ ʧʦ ʧʦʢʘʟʘʥʠʷʤ ʪʦʧʣʠʚ-

ʥʦʛʦ ʜʘʪʯʠʢʘ ʠʣʠ ʧʦ ʨʘʩʯʝʪʘʤ ʠʣʠ ʧʦ ʥʦʨʤʘʤ ʨʘʩʭʦʜʘ. 

ʅʘʯ. ʫʨʦʚʝʥʴ: ʥʘʯʘʣʴʥʳʡ ʫʨʦʚʝʥʴ ʪʦʧʣʠʚʘ ʚ ʙʘʢʝ. 

ʂʦʥʝʯ. ʫʨʦʚʝʥʴ: ʢʦʥʝʯʥʳʡ ʫʨʦʚʝʥʴ ʪʦʧʣʠʚʘ ʚ ʙʘʢʝ. 

ʄʘʢʩ. ʫʨʦʚʝʥʴ ʪʦʧʣʠʚʘ: ʤʘʢʩʠʤʘʣʴʥʳʡ ʫʨʦʚʝʥʴ ʪʦʧʣʠʚʘ ʚ ʙʘʢʝ, ʟʘʬʠʢʩʠʨʦʚʘʥ-

ʥʳʡ ʟʘ ʧʦʝʟʜʢʫ.  

ʄʠʥ. ʫʨʦʚʝʥʴ ʪʦʧʣʠʚʘ: ʤʠʥʠʤʘʣʴʥʳʡ ʫʨʦʚʝʥʴ ʪʦʧʣʠʚʘ ʚ ʙʘʢʝ, ʟʘʬʠʢʩʠʨʦʚʘʥ-

ʥʳʡ ʟʘ ʧʦʝʟʜʢʫ. 

 

ʆʪʯʝʪ ʧʦ ʨʝʡʩʘʤ 

ɺ ʦʪʯʝʪʝ ʧʦ ʨʝʡʩʘʤ ʤʦʞʝʪ ʙʳʪʴ ʩʣʝʜʫʶʱʘʷ ʠʥʬʦʨʤʘʮʠ:̫ 

ʈʝʡʩ: ʥʘʯʘʣʴʥʘʷ ʠ ʢʦʥʝʯʥʘʷ ʪʦʯʢʘ ʧʝʨʝʜʚʠʞʝʥʠʷ. 

ʅʘʯʘʣʦ: ʜʘʪʘ ʠ ʚʨʝʤʷ, ʢʦʛʜʘ ʘʚʪʦʤʦʙʠʣʴ ʧʦʢʠʥʫʣ ʛʝʦʟʦʥʫ, ʷʚʣʷʶʱʫʶʩʷ ʤʝʩʪʦʤ 
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ʥʘʯʘʣʘ ʨʝʡʩʘ. 

ʂʦʥʝʮ: ʜʘʪʘ ʠ ʚʨʝʤʷ, ʢʦʛʜʘ ʘʚʪʦʤʦʙʠʣʴ ʧʨʠʙʳʣ ʚ ʛʝʦʟʦʥʫ, ʷʚʣʷʶʱʫʶʩʷ ʤʝʩʪʦʤ 

ʦʢʦʥʯʘʥʠʷ ʨʝʡʩʘ. 

ʇʨʦʙʝʛ: ʧʫʪʴ, ʧʨʦʡʜʝʥʥʳʡ ʘʚʪʦʤʦʙʠʣʝʤ ʟʘ ʦʜʠʥ ʨʝʡʩ. 

ʇʨʦʙʝʛ (ʩʢʦʨʨʝʢʪʠʨʦʚʘʥʥʳʡ): ʧʨʦʙʝʛ ʩ ʫʯʝʪʦʤ ʢʦʵʬʬʠʮʠʝʥʪʘ, ʫʩʪʘʥʦʚʣʝʥʥʦʛʦ 

ʚ  ʩʚʦʡʩʪʚʘʭ ʘʚʪʦʤʦʙʠʣʷ. 

ɼʣʠʪʝʣʴʥʦʩʪʴ ʨʝʡʩʘ: ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʨʝʡʩʘ ʚʦ ʚʨʝʤʝʥʠ. 

ɼʣʠʪʝʣʴʥʦʩʪʴ ʩʪʦʷʥʦʢ: ʦʙʝɦʝ ʚʨʝʤʷ ʩʪʦʷʥʦʢ ʟʘ ʨʝʡʩ. 

ʉʨ. ʩʢʦʨʦʩʪʴ: ʩʨʝʜʥʷʷ ʩʢʦʨʦʩʪʴ ʜʚʠʞʝʥʠʷ ʘʚʪʦʤʦʙʠʣʷ ʚʦ ʚʨʝʤʷ ʨʝʡʩʘ. 

ʄʘʢʩ, ʩʢʦʨʦʩʪʴ: ʤʘʢʩʠʤʘʣʴʥʘʷ ʩʢʦʨʦʩʪʴ ʜʚʠʞʝʥʠʷ ʘʚʪʦʤʦʙʠʣʷ ʚʦ ʚʨʝʤʷ ʨʝʡʩʘ. 

ʉʯʝʪʯʠʢ: ʧʦʢʘʟʘʥʠʷ ʜʘʪʯʠʢʘ ʩʯʝʪʯʠʢʘ. 

ʂʦʣ-ʚʦ: ʯʠʩʣʦ ʨʝʡʩʦʚ ʚ ʠʥʪʝʨʚʘʣʝ.  

ʇʦʪʨʘʯʝʥʦ ʧʦ ɼɸʈʊ/ɼʀʈʊ/ɼʄʈʊ/ɼʋʊ/ʨʘʩʯʝʪʘʤ/ʥʦʨʤʘʤ: ʦʙʲʝʤ ʨʘʩʭʦʜʦʚʘʥ-

ʥʦʛʦ ʪʦʧʣʠʚʘ, ʦʧʨʝʜʝʣʝʥʥʳʡ ʧʦ ʪʦʧʣʠʚʥʦʤʫ ʜʘʪʯʠʢʫ (ʠʤʧʫʣʴʩʥʦʤʫ, ʤʛʥʦʚʝʥʥʦʛʦ 

ʨʘʩʭʦʜʘ ʪʦʧʣʠʚʘ, ʜʘʪʯʠʢʫ ʫʨʦʚʥʷ ʪʦʧʣʠʚʘ) ʣʠʙʦ ʧʦ ʤʘʪʝʤʘʪʠʯʝʩʢʠʤ ʨʘʩʯʝʪʘʤ ʠʣʠ ʧʦ 

ʥʦʨʤʘʤ ʨʘʩʭʦʜʘ. 

ʉʨ. ʨʘʩʭʦʜ ʧʦ é: ʩʨʝʜʥʠʡ ʨʘʩʭʦʜ ʪʦʧʣʠʚʘ ʧʦ ʜʘʥʥʳʤ ʪʦʧʣʠʚʥʦʛʦ ʜʘʪʯʠʢʘ, ʤʘ-

ʪʝʤʘʪʠʯʝʩʢʠʤ ʨʘʩʯʝʪʘʤ ʠʣʠ ʧʦ ʥʦʨʤʘʤ. 

ʅʘʯ. ʫʨʦʚʝʥʴ: ʥʘʯʘʣʴʥʳʡ ʫʨʦʚʝʥʴ ʪʦʧʣʠʚʘ ʚ ʙʘʢʝ. 

ʂʦʥʝʯ. ʫʨʦʚʝʥʴ: ʢʦʥʝʯʥʳʡ ʫʨʦʚʝʥʴ ʪʦʧʣʠʚʘ ʚ ʙʘʢʝ. 

ʄʘʢʩ. ʫʨʦʚʝʥʴ ʪʦʧʣʠʚʘ: ʤʘʢʩʠʤʘʣʴʥʳʡ ʫʨʦʚʝʥʴ ʪʦʧʣʠʚʘ ʚ ʙʘʢʝ, ʟʘʬʠʢʩʠʨʦʚʘʥ-

ʥʳʡ ʟʘ ʨʝʡʩ.  

ʄʠʥ. ʫʨʦʚʝʥʴ ʪʦʧʣʠʚʘ: ʤʠʥʠʤʘʣʴʥʳʡ ʫʨʦʚʝʥʴ ʪʦʧʣʠʚʘ ʚ ʙʘʢʝ, ʟʘʬʠʢʩʠʨʦʚʘʥ-

ʥʳʡ ʟʘ ʨʝʡʩ. 

 

ʉʪʦʷʥʢʠ 

ɺ ʦʪʯʝʪʥʳʭ ʩʚʝʜʝʥʠʷʭ ʧʦ ʩʪʦʷʥʢʘʤ ʦʪʨʘʞʘʝʪʩʷ ʩʣʝʜʫʶʱʘʷ ʠʥʬʦʨʤʘʮʠʷ: 

ʅʘʯʘʣʦ: ʚʨʝʤʷ ʥʘʯʘʣʘ ʩʪʦʷʥʢʠ ʘʚʪʦʤʦʙʠʣʷ. 

ʂʦʥʝʮ: ʚʨʝʤʷ ʟʘʚʝʨʰʝʥʠʷ ʩʪʦʷʥʢʠ ʘʚʪʦʤʦʙʠʣʷ. 

ɼʣʠʪʝʣʴʥʦʩʪʴ: ʠʥʪʝʨʚʘʣ ʚʨʝʤʝʥʠ, ʢʦʛʜʘ ʘʚʪʦʤʦʙʠʣʴ ʩʪʦʷʣ. 
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ɺʨʝʤʷ ʤʝʞʜʫ: ʚʨʝʤʷ, ʧʨʦʰʝʜʰʝʝ ʦʪ ʟʘʚʝʨʰʝʥʠʷ ʧʨʦʰʝʜʰʝʡ ʩʪʦʷʥʢʠ ʜʦ ʥʘʯʘʣʘ 

ʪʝʢʫʱʝʡ. 

ʇʦʣʦʞʝʥʠʝ: ʘʜʨʝʩ, ʧʦ ʢʦʪʦʨʦʤʫ ʥʘʭʦʜʠʣʩʷ ʘʚʪʦʤʦʙʠʣʴ ʚʦ ʚʨʝʤʷ ʩʪʦʷʥʢʠ. 

ʉʯʝʪʯʠʢ: ʧʦʢʘʟʘʥʠʷ ʜʘʪʯʠʢʘ ʩʯʝʪʯʠʢʘ. 

ʂʦʣ-ʚʦ: ʯʠʩʣʦ ʩʪʦʷʥʦʢ (ʧʦ ʜʥʷʤ, ʥʝʜʝʣʷʤ ʠʣʠ ʤʝʩʷʮʘʤ). 

 

ʄʘʨʰʨʫʪʳ 

ɽʩʣʠ ʥʘ ʦʙʲʝʢʪʝ ʙʳʣʠ ʥʘʟʥʘʯʝʥʳ ʦʪʜʝʣʴʥʳʝ ʤʘʨʰʨʫʪʳ, ʠ ʩʦʙʳʪʠʷ ʧʦ ʠʭ ʧʨʦ-

ʭʦʞʜʝʥʠ ʁʩʦʭʨʘʥʷʣʠʩʴ ʚ ʠʩʪʦʨʠʠ ʘʚʪʦʤʦʙʠʣʷ, ʪʦ ʥʘ ʠʭ ʦʩʥʦʚʝ ʤʦʞʥʦ ʩʦʩʪʘʚʠʪʴ ʦʪ-

ʯʝʪ. ɺ ʥʝʤ ʤʦʛʫʪ ʦʪʨʘʞʘʪʴʩʷ: 

ʅʘʯʘʣʦ: ʚʨʝʤʷ ʥʘʯʘʣʘ ʤʘʨʰʨʫʪʘ. 

ʅʘʯ. ʧʦʣʦʞʝʥʠʝ: ʤʝʩʪʦ ʧʦʣʦʞʝʥʠ ̫ʘʚʪʦʤʦʙʠʣʷ ʚ ʤʦʤʝʥʪ ʥʘʯʘʣʘ ʤʘʨʰʨʫʪʘ. 

ʂʦʥʝʮ: ʚʨʝʤʷ ʟʘʚʝʨʰʝʥʠʷ ʤʘʨʰʨʫʪʘ. 

ʂʦʥʝʯ. ʧʦʣʦʞʝʥʠʝ: ʤʝʩʪʦ ʧʦʣʦʞʝʥʠ ̫ʘʚʪʦʤʦʙʠʣʷ ʚ ʤʦʤʝʥʪ ʦʢʦʥʯʘʥʠʷ. 

ʀʤʷ ʤʘʨʰʨʫʪʘ: ʧʨʠʩʚʦʝʥʥʦʝ ʥʘʟʚʘʥʠʝ ʤʘʨʰʨʫʪʘ ʧʨʠ ʝʛʦ ʩʦʟʜʘʥʠʠ. 

ʈʝʟʫʣʴʪʘʪ: çʟʘʚʝʨʰʝʥè ʠʣʠ çʥʝ ʟʘʚʝʨʰʝʥè. 

ʇʨʦʧʫʱʝʥʦ ʪʦʯʝʢ: ʯʠʩʣʦ ʧʨʦʧʫʱʝʥʥʳʭ ʢʦʥʪʨʦʣʴʥʳʭ ʪʦʯʝʢ. 

ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ: ʜʣʠʪʝʣʴʥʦʩʪʴ ʚʨʝʤʝʥʠ ʥʘʭʦʞʜʝʥʠʷ ʥʘ ʤʘʨʰʨʫʪʝ. 

ʇʨʦʙʝʛ: ʧʨʦʡʜʝʥʥʦʝ ʨʘʩʩʪʦʷʥʠʝ ʟʘ ʚʨʝʤʷ ʜʚʠʞʝʥʠʷ ʥʘ ʤʘʨʰʨʫʪʝ. 

ʉʨ. ʩʢʦʨʦʩʪʴ: ʩʨʝʜʥʷʷ ʩʢʦʨʦʩʪʴ ʜʚʠʞʝʥʠʷ ʥʘ ʤʘʨʰʨʫʪʝ. 

ʄʘʢʩ. ʩʢʦʨʦʩʪʴ: ʤʘʢʩʠʤʘʣʴʥʘʷ ʩʢʦʨʦʩʪʴ ʜʚʠʞʝʥʠʷ ʥʘ ʤʘʨʰʨʫʪʝ. 

ʂʦʣ-ʚʦ: ʯʠʩʣʦ ʤʘʨʰʨʫʪʦʚ. 

3.2 ʄʝʪʦʜʠʢʘ ʧʨʦʚʝʜʝʥʠʷ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ  

ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʢʣʶʯʘʣʠ ʚ ʩʝʙʷ: 

ð ʧʨʦʚʝʨʢʫ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ ʩʠʩʪʝʤʳ ʠʟʤʝʨʝʥʠʷ ʧʫʪʝʚʦʛʦ ʵʢʩʧʣʫʘʪʘʮʠ-

ʦʥʥʦʛʦ ʨʘʩʭʦʜʘ ʪʦʧʣʠʚʘ ʜʣʷ ʛʨʫʟʦʚʦʛʦ ʘʚʪʦʤʦʙʠʣ ̫ʩ ʙʝʥʟʠʥʦʚʳʤ ʜʚʠʛʘʪʝʣʝʤ; 

ð ʧʨʦʚʝʨʢʫ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ ʩʠʩʪʝʤʳ ʠʟʤʝʨʝʥʠʷ ʧʫʪʠ ʠ ʚʨʝʤʝʥʠ ʜʚʠʞʝ-

ʥʠʷ ʘʚʪʦʤʦʙʠʣʷ; 

ð ʧʨʦʚʝʨʢʫ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ ʩʠʩʪʝʤʳ ʠʟʤʝʨʝʥʠʷ ʧʫʪʝʚʦʛʦ ʵʢʩʧʣʫʘʪʘʮʠ-
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ʦʥʥʦʛʦ ʨʘʩʭʦʜʘ ʪʦʧʣʠʚʘ ʠ ʧʫʪʠ ʠ ʚʨʝʤʝʥʠ ʜʚʠʞʝʥʠʷ ʘʚʪʦʤʦʙʠʣʷ; 

ð ʧʨʦʚʝʨʢʫ ʘʜʝʢʚʘʪʥʦʩʪʠ ʘʥʘʣʠʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʦʛʦ ʨʘʩʭʦʜʘ 

ʪʦʧʣʠʚʘ ʜʣʷ ʛʨʫʟʦʚʳʭ ʘʚʪʦʤʦʙʠʣʝʡ ʩ ʙʝʥʟʠʥʦʚʳʤ ʜʚʠʛʘʪʝʣʝʤ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʜʦ-

ʨʦʞʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʩ ʜʘʪʯʠʢʦʤ ʨʘʩʭʦʜʘ ʪʦʧʣʠʚʘ; 

ð ʦʮʝʥʢʫ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʤʝʪʦʜʠʢʠ ʥʦʨʤʠʨʦʚʘʥʠʷ ʨʘʩʭʦʜʘ ʪʦʧʣʠʚʘ  ʜʣʷ ʛʨʫ-

ʟʦʚʳʭ ʘʚʪʦʤʦʙʠʣʝʡ ʩ ʙʝʥʟʠʥʦʚʳʤ ʜʚʠʛʘʪʝʣʝʤ ʩ ʫʯʝʪʦʤ ʫʩʣʦʚʠʡ ʵʢʩʧʣʫʘʪʘʮʠʠ. 
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4 ʈɽɿʋʃʔʊɸʊʓ ɸʅɸʃʀʊʀʏɽʉʂʀʍ ʀ ʕʂʉʇɽʈʀʄɽʅʊɸʃʔʅʓʍ 

ʀʉʉʃɽɼʆɺɸʅʀʁ 

4.1 ʆʪʯʝʪʥʳʝ ʜʘʥʥʳʝ ʩʠʩʪʝʤʳ ʤʦʥʠʪʦʨʠʥʛʘ WIALON  ʟʘ ʧʝʨʠʦʜ ʩ 

1.09.2015 ʛ. ʧʦ 19.09.2015 ʛ. 

ɺ ʪʘʙʣʠʮʝ 4.1 ʧʨʝʜʩʪʘʚʣʝʥʳ ʩʚʝʜʝʥʠʷ ʦʙ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʜʘʥʥʳʭ ʘʚʪʦʤʦʙʠ-

ʣʷ ʋɸɿ-390945 ʟʘ ʧʝʨʠʦʜ ʩ 1.09.2015 ʛ. ʧʦ 19.09.2015 ʛ. 

ʊʘʙʣʠʮʘ 4.1 ð ʆʪʯʝʪ ʠʟ ʩʠʩʪʝʤʳ ʤʦʥʠʪʦʨʠʥʛʘ ʧʦ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʤ ʜʘʥʥʳʤ 

ʘʚʪʦʤʦʙʠʣʷ 

ʇʨʦʙʝʛ ʚ ʧʦʝʟʜʢʘʭ 1706 ʢʤ 

ʇʦʪʨʘʯʝʥʦ ʧʦ ɼʋʊ ʚ ʧʦʝʟʜʢʘʭ 174,40 ʣ 

ʇʦʪʨʘʯʝʥʦ ʧʦ ɼʋʊ (ʟʘʞʠʛʘʥʠʝ) 198,97 ʣ 

ɺʨʝʤʷ ʚ ʜʚʠʞʝʥʠʠ 2 ʜʥʷ 15:11:56 

ʈʘʙʦʪʘ ʜʚʠʛʘʪʝʣʷ 81:29:46 

ʉʨ. ʨʘʩʭʦʜ ʧʦ ɼʋʊ ʚ ʧʦʝʟʜʢʘʭ  10,22 ʣ/100 ʢʤ 

ʉʨʝʜʥʷʷ ʩʢʦʨʦʩʪʴ ʚ ʧʦʝʟʜʢʘʭ 27 ʢʤ/ʯ 

ʄʘʢʩ. ʩʢʦʨʦʩʪʴ ʚ ʧʦʝʟʜʢʘʭ 75 ʢʤ/ʯ 

ɺʩʝʛʦ ʟʘʧʨʘʚʣʝʥʦ 268,37 ʣ 

ʅʘʯ. ʫʨʦʚʝʥʴ 35,17 ʣ 

ʂʦʥʝʯ. ʫʨʦʚʝʥʴ 43,64 ʣ 

ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʩʪʦʷʥʦʢ 16 ʜʥʝʡ 8:44:47 

ʊʘʙʣʠʮʘ 4.2 ð ʆʪʯʝʪ ʧʦ ʚʨʝʤʝʥʠ ʠ ʦʙʲʝʤʫ ʟʘʧʨʘʚʦʢ ʘʚʪʦʤʦʙʠʣʷ ʚ ʩʠʩʪʝʤʝ 

ʤʦʥʠʪʦʨʠʥʛʘ   

 ̄ ɺʨʝʤʷ ʅʘʯ. ʫʨʦʚʝʥʴ ʂʦʥʝʯ. ʫʨʦʚʝʥʴ ɿʘʧʨʘʚʣʝʥʦ 

1 2015-09-01 15:40:15 27,75 ʣ 42,43 ʣ 14,68 ʣ 

2 2015-09-03 07:55:08 24,17 ʣ 42,99 ʣ 18,82 ʣ 

3 2015-09-03 16:17:55 35,71 ʣ 49,89 ʣ 14,18 ʣ 

4 2015-09-04 14:28:07 35,95 ʣ 51,03 ʣ 15,08 ʣ 

5 2015-09-07 14:36:27 23,20 ʣ 48,49 ʣ 25,29 ʣ 

6 2015-09-08 15:45:28 30,47 ʣ 45,54 ʣ 15,07 ʣ 

7 2015-09-09 15:56:23 21,28 ʣ 40,69 ʣ 19,41 ʣ 

8 2015-09-10 15:20:26 25,08 ʣ 46,40 ʣ 21,32 ʣ 

9 2015-09-11 16:33:00 27,29 ʣ 45,48 ʣ 18,19 ʣ 

10 2015-09-13 13:00:53 34,07 ʣ 46,14 ʣ 12,08 ʣ 

11 2015-09-14 16:06:25 34,59 ʣ 45,57 ʣ 10,98 ʣ 

12 2015-09-15 16:03:38 35,57 ʣ 47,92 ʣ 12,35 ʣ 

13 2015-09-16 16:02:27 34,11 ʣ 49,44 ʣ 15,34 ʣ 

14 2015-09-17 16:42:53 29,31 ʣ 47,35 ʣ 18,04 ʣ 

15 2015-09-18 16:08:14 29,01 ʣ 50,59 ʣ 21,58 ʣ 

16 2015-09-19 13:46:33 35,88 ʣ 51,86 ʣ 15,97 ʣ 

----- 2015-09-19 13:46:33 27,75 ʣ 51,86 ʣ 268,37 ʣ 

https://www.google.com/maps?q=50.50459,36.48280
https://www.google.com/maps?q=50.52876,36.28132
https://www.google.com/maps?q=50.52879,36.28120
https://www.google.com/maps?q=50.52869,36.28139
https://www.google.com/maps?q=50.52888,36.28115
https://www.google.com/maps?q=50.52870,36.28136
https://www.google.com/maps?q=50.52872,36.28137
https://www.google.com/maps?q=50.52871,36.28138
https://www.google.com/maps?q=50.52872,36.28140
https://www.google.com/maps?q=50.52868,36.28132
https://www.google.com/maps?q=50.52873,36.28133
https://www.google.com/maps?q=50.52872,36.28136
https://www.google.com/maps?q=50.52872,36.28138
https://www.google.com/maps?q=50.52871,36.28140
https://www.google.com/maps?q=50.52873,36.28136
https://www.google.com/maps?q=50.52869,36.28143
https://www.google.com/maps?q=50.52868,36.28136
https://www.google.com/maps?q=50.52868,36.28136
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4.2 ʉʨʘʚʥʝʥʠʝ ʦʪʯʝʪʥʳʭ ʜʘʥʥʳʭ ʩʠʩʪʝʤʳ ʤʦʥʠʪʦʨʠʥʛʘ WIALON  ʟʘ ʧʝʨʠʦʜ 

ʩ 1.09.2015 ʛ. ʧʦ 19.09.2015 ʛ. ʠ ʨʘʩʯʝʪʥʳʭ ʜʘʥʥʳʭ ʧʦ ʤʦʜʝʣʠ ʨʘʩʭʦʜʘ ʪʦʧʣʠʚʘ 

ɿʥʘʯʝʥʠʝ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʦʛʦ ʨʘʩʭʦʜʘ ʪʦʧʣʠʚʘ ʧʨʠ ʩʨʝʜʥʝʡ ʠ ʤʘʢʩʠʤʘʣʴʥʦʡ 

ʩʢʦʨʦʩʪʠ ʜʚʠʞʝʥʠʷ ʘʚʪʦʤʦʙʠʣʷ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ Vʘ ʩʨ = 27 ʢʤ/ʯ ʠ Vmax = 75 ʢʤ/ʯ ʠ ʢʦ-

ʵʬʬʠʮʠʝʥʪʝ ʛʨʫʟʦʧʦʜʲʝʤʥʦʩʪʠ ɔ = 0 ʩʦʩʪʘʚʠʣʦ Q = 10,22 ʣ/100 ʢʤ ʧʦ ʜʘʥʥʳʤ ʩʠʩʪʝ-

ʤʳ ʤʦʥʠʪʦʨʠʥʛʘ WIALON.  

ʈʘʩʯʝʪʥʦʝ ʟʥʘʯʝʥʠʝ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʦʛʦ ʨʘʩʭʦʜʘ ʪʦʧʣʠʚʘ ʧʨʠ ʩʨʝʜʥʝʡ ʩʢʦʨʦʩʪʠ 

ʜʚʠʞʝʥʠʷ ʘʚʪʦʤʦʙʠʣʷ Vʘ ʩʨ = 27 ʢʤ/ʯ ʠ ʢʦʵʬʬʠʮʠʝʥʪʝ ʛʨʫʟʦʧʦʜʲʝʤʥʦʩʪʠ ɔ = 0 ʩʦʩʪʘ-

ʚʠʣʦ Q = 10,98 ʣ/100 ʢʤ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʦʣʠʥʦʤʠʘʣʴʥʦʡ ʟʘʚʠʩʠʤʦʩʪʠ ʠ Q = 10,98 

ʣ/100 ʢʤ ʠ Q = 10,98 ʣ/100 ʢʤ ð ʧʦ ʚʝʨʦʷʪʥʦʩʪʥʦʡ ʤʝʪʦʜʠʢʝ. ʇʨʠ ʵʪʦʤ ʦʪʢʣʦʥʝʥʠʝ 

ʨʘʩʯʝʪʥʳʭ ʜʘʥʥʳʭ ʦʪ ʜʘʥʥʳʭ ʩʠʩʪʝʤʳ ʤʦʥʠʪʦʨʠʥʛʘ WIALON ʩʦʩʪʘʚʣʝ̫ʪ 7,4 %, ʯʪʦ 

ʤʦʛʣʦ ʙʳʪʴ ʚʳʟʚʘʥʦ ʰʠʨʦʢʠʤ ʜʠʘʧʘʟʦʥʦʤ ʩʢʦʨʦʩʪʥʳʭ ʨʝʞʠʤʦʚ ʜʚʠʞʝʥʠʷ ʘʚʪʦʤʦ-

ʙʠʣʷ ʟʘ ʤʥʦʛʦʜʥʝʚʥʳʡ ʧʝʨʠʦʜ ʵʢʩʧʣʫʘʪʘʮʠʠ. 

4.3 ʆʪʯʝʪʥʳʝ ʜʘʥʥʳʝ ʩʠʩʪʝʤʳ ʤʦʥʠʪʦʨʠʥʛʘ WIALON  ʟʘ ʦʜʠʥ ʜʝʥʴ 

ɺ ʪʘʙʣʠʮʘʭ 4.2-4.3 ʧʨʝʜʩʪʘʚʣʝʥʳ ʩʚʝʜʝʥʠʷ ʦʙ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʧʦʢʘʟʘʪʝʣʷʭ 

ʘʚʪʦʤʦʙʠʣʷ ʋɸɿ-390945 ʟʘ ʦʜʠʥ ʜʝʥʴ 8.09.2015 ʛ. ʩ 07 ʯ 40 ʤʠʥ. ʧʦ 16 ʯ 59 ʤʠʥ. 

ʊʘʙʣʠʮʘ 4.3 ð ʆʪʯʝʪ ʧʦ ʨʘʩʭʦʜʫ ʪʦʧʣʠʚʘ ʚ ʩʠʩʪʝʤʝ WIALON 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʧʦʢʘʟʘʪʝʣʷ ɿʥʘʯʝʥʠʝ 

ʅʘʯʘʣʦ ʠʥʪʝʨʚʘʣʘ 2015-09-01 07:39:52 

ʆʢʦʥʯʘʥʠʝ ʠʥʪʝʨʚʘʣʘ 2015-09-01 16:59:11 

ʇʦʪʨʘʯʝʥʦ ʧʦ ɼʋʊ 15,83 ʣ 

ɼʣʠʪʝʣʴʥʦʩʪʴ 4:42:01 

ʉʨ. ʨʘʩʭʦʜ ʧʦ ɼʋʊ (ʚʝʩʴ ʧʨʦʙʝʛ)  10,55 ʣ/100 ʢʤ  

ʇʨʦʙʝʛ ʚ ʧʦʝʟʜʢʘʭ 150 ʢʤ 

ʉʨ. ʩʢʦʨʦʩʪʴ 32 ʢʤ/ʯ 

ʄʘʢʩ. ʩʢʦʨʦʩʪʴ 66 ʢʤ/ʯ 

4.4 ʉʨʘʚʥʝʥʠʝ ʦʪʯʝʪʥʳʭ ʜʘʥʥʳʭ ʩʠʩʪʝʤʳ ʤʦʥʠʪʦʨʠʥʛʘ WIALON  ʟʘ ʦʜʠʥ 

ʜʝʥʴ ʠ ʨʘʩʯʝʪʥʳʭ ʜʘʥʥʳʭ ʧʦ ʤʦʜʝʣʠ ʨʘʩʭʦʜʘ ʪʦʧʣʠʚʘ 

ɿʥʘʯʝʥʠʝ ʧʫʪʝʚʦʛʦ ʨʘʩʭʦʜʘ ʪʦʧʣʠʚʘ ʧʦ ʜʘʥʥʳʤ ʩʠʩʪʝʤʳ ʤʦʥʠʪʦʨʠʥʛʘ 
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WIALON ʧʨʠ ʩʨʝʜʥʝʡ ʠ ʤʘʢʩʠʤʘʣʴʥʦʡ ʩʢʦʨʦʩʪʠ ʜʚʠʞʝʥʠʷ ʩʥʘʨʷʞʝʥʥʦʛʦ ʘʚʪʦʤʦʙʠ-

ʣʷ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ Vʘ ʩʨ = 32 ʢʤ/ʯ ʠ Vmax = 66 ʢʤ/ʯ ʩʦʩʪʘʚʠʣʦ Q = 10,55 ʣ/100 ʢʤ.  

ʈʘʩʯʝʪʥʦʝ ʟʥʘʯʝʥʠʝ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʦʛʦ ʨʘʩʭʦʜʘ ʪʦʧʣʠʚʘ ʧʨʠ ʩʨʝʜʥʝʡ ʩʢʦʨʦʩʪʠ 

ʜʚʠʞʝʥʠʷ ʩʥʘʨʷʞʝʥʥʦʛʦ ʘʚʪʦʤʦʙʠʣʷ Vʘ ʩʨ = 32 ʢʤ/ʯ ʩʦʩʪʘʚʠʣʦ Q = 10,50 ʣ/100 ʢʤ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʚʝʨʦʷʪʥʦʩʪʥʦʡ ʤʝʪʦʜʠʢʠ ʠ Q = 10,49 ʣ/100 ʢʤ ð ʜʣʷ ʧʦʣʠʥʦʤʠʘʣʴ-

ʥʦʡ ʟʘʚʠʩʠʤʦʩʪʠ. ʇʨʠ ʵʪʦʤ ʦʪʢʣʦʥʝʥʠʝ ʨʘʩʯʝʪʥʦʛʦ ʟʥʘʯʝʥʠ ̫ʩʦʩʪʘʚʣʷʝʪ ʩʦʦʪʚʝʪ-

ʩʪʚʝʥʥʦ ï0,47 % ʠ ï0,57 %. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʨʘʚʥʝʥʠʝ ʜʘʥʥʳʭ ʧʦ ʨʘʩʭʦʜʫ ʪʦʧʣʠʚʘ ʧʦʢʘʟʳʚʘʝʪ ʭʦʨʦʰʫʶ 

ʩʦʧʦʩʪʘʚʠʤʦʩʪʴ ʨʝʟʫʣʴʪʘʪʦʚ ʠ ʜʘʝʪ ʦʩʥʦʚʘʥʠʝ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʦʣʠʥʦʤʠʘʣʥɹʦʡ 

ʨʝʛʨʝʩʩʠʦʥʥʦʡ ʟʘʚʠʩʠʤʦʩʪʠ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʦʛʦ ʨʘʩʭʦʜʘ ʪʦʧʣʠʚʘ (ʨʠʩʫʥʦʢ 2.7) ʚ ʢʘ-

ʯʝʩʪʚʝ ʥʦʨʤʘʪʠʚʥʦʡ ʙʘʟʳ ʜʣʷ ʠʩʯʠʩʣʝʥʠʷ ʥʦʨʤʳ ʚ ʣ/100 ʢʤ ʧʨʠ ʩʨʝʜʥʝʡ ʪʝʭʥʠʯʝ-

ʩʢʦʡ ʩʢʦʨʦʩʪʠ ʜʚʠʞʝʥʠʷ ʚ ʠʥʪʝʨʚʘʣʝ Vʘ ʩʨ = 25-60 ʢʤ/ʯ ʠ ʟʘʛʨʫʟʢʝ ʘʚʪʦʤʦʙʠʣʷ ʋɸɿ-

390945 ʚ ʠʥʪʝʨʚʘʣʝ ɔ = 0-1. 
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ɿɸʂʃʖʏɽʅʀɽ ʀ ʈɽʂʆʄɽʅɼɸʎʀʀ ʇʈʆʀɿɺʆɼʉʊɺʋ 

1. ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʦʜʪʚʝʨʞʜʘʶʪ ʘʜʝʢʚʘʪʥʦʩʪʴ ʘʥʘʣʠʪʠʯʝʩʢʠʭ ʟʘʚʠʩʠ-

ʤʦʩʪʝʡ, ʦʧʠʩʳʚʘʶʱʠʭ ʚʟʘʠʤʦʩʚʷʟʴ ʚʝʩʦʚʦʡ ʟʘʛʨʫʟʢʠ ʘʚʪʦʤʦʙʠʣʷ, ʢʠʥʝʤʘʪʠʯʝʩʢʠʭ 

ʨʘʜʠʫʩʦʚ ʰʠʥ, ʤʘʢʩʠʤʘʣʴʥʦʡ ʠ ʩʨʝʜʥʝʡ ʪʝʭʥʠʯʝʩʢʦʡ ʩʢʦʨʦʩʪʠ ʜʚʠʞʝʥʠʷ, ʜʦʨʦʞʥʦʛʦ 

ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʢʘʯʝʥʠʶ ʰʠʥ ʠ ʠʭ ʚʣʠʷʥʠʝ ʥʘ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʡ ʨʘʩʭʦʜ ʪʦʧʣʠʚʘ, ʘ 

ʪʘʢʞʝ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʭ ʜʣʷ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʠ ʧʨʘʢʪʠʯʝʩʢʠʭ ʮʝʣʝʡ. 

2. ʈʘʟʨʘʙʦʪʘʥʘ ʫʧʨʦʱʝʥʥʘʷ ʜʣʷ ʧʨʘʢʪʠʢʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʤʝʪʦʜʠʢʘ ʜʠʬʬʝʨʝʥʮʠ-

ʨʦʚʘʥʥʦʛʦ ʥʦʨʤʠʨʦʚʘʥʠʷ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʦʛʦ ʨʘʩʭʦʜʘ ʪʦʧʣʠʚʘ ʜʣʷ ʛʨʫʟʦʚʳʭ ʘʚʪʦʤʦ-

ʙʠʣʝʡ ʩ ʙʝʥʟʠʥʦʚʳʤʠ ʜʚʠʛʘʪʝʣʷʤʠ (ʥʘ ʧʨʠʤʝʨʝ ʋɸɿ-390945) ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʫʩʣʦ-

ʚʠʡ ʜʚʠʞʝʥʠʷ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʧʦʚʳʩʠʪʴ ʪʦʯʥʦʩʪʴ ʥʦʨʤʠʨʦʚʘʥʠʷ ʠ ʩʥʠʟʠʪʴ ʨʘʩʭʦʜʘ 

ʪʦʧʣʠʚʘ ʥʘ 7-10 %. 

3. ʅʘ ʦʩʥʦʚʘʥʠʠ ʚʳʧʦʣʥʝʥʥʳʭ ʘʥʘʣʠʪʠʯʝʩʢʠʭ ʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦ-

ʚʘʥʠʡ, ʘ ʪʘʢʞʝ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʤʝʪʦʜʠʢʠ ʨʘʩʯʝʪʘ ʠ ʥʦʨʤʠʨʦʚʘʥʠʷ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʦʛʦ 

ʨʘʩʭʦʜʘ ʪʦʧʣʠʚʘ ʜʣʷ ʛʨʫʟʦʚʳʭ ʘʚʪʦʤʦʙʠʣʝʡ ʩʬʦʨʤʫʣʠʨʦʚʘʥʳ ʩʣʝʜʫʶʱʠʝ ʨʝʢʦʤʝʥ-

ʜʘʮʠʠ ʠ ʧʨʝʜʣʦʞʝʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʫ ʩ ʮʝʣʴʶ ʧʦʚʳʰʝʥʠʷ ʪʦʧʣʠʚʥʦʡ ʵʢʦʥʦʤʠʯʥʦʩʪʠ 

ʘʚʪʦʤʦʙʠʣʝʡ: 

ð ʧʝʨʠʦʜʠʯʝʩʢʘʷ ʧʨʦʚʝʨʢʘ ʠ ʜʦʚʝʜʝʥʠʝ ʜʦ ʥʦʨʤʳ ʜʘʚʣʝʥʠʷ ʚʦʟʜʫʭʘ ʚ ʰʠʥʘʭ 

ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʩʪʘʙʠʣʴʥʳʭ ʟʥʘʯʝʥʠʡ ʩʪʘʪʠʯʝʩʢʠʭ ʠ ʢʠʥʝʤʘʪʠʯʝʩʢʠʭ ʨʘʜʠʫʩʦʚ ʚʝ-

ʜʫʱʠʭ ʢʦʣʝʩ; 

ð ʝʞʝʩʤʝʥʥʳʡ ʢʦʥʪʨʦʣʴ ʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠʡ ʫʯʝʪ ʩʨʝʜʥʝʡ ʪʝʭʥʠʯʝʩʢʦʡ ʠ ʤʘʢ-

ʩʠʤʘʣʴʥʦʡ ʩʢʦʨʦʩʪʝʡ ʜʚʠʞʝʥʠʷ ʘʚʪʦʤʦʙʠʣʝʡ ʚ ʩʠʩʪʝʤʝ ʩʧʫʪʥʠʢʦʚʦʛʦ ʤʦʥʠʪʦʨʥʠʛʘ; 

ð ʝʞʝʩʤʝʥʥʳʡ ʢʦʥʪʨʦʣʴ ʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠʡ ʫʯʝʪ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʚʝʩʦʚʦʡ ʟʘʛʨʫʟʢʠ 

ʘʚʪʦʤʦʙʠʣʝʡ ʠ ʧʨʦʙʝʛʘ ʚ ʜʦʨʦʞʥʳʭ ʠ ʧʦʣʝʚʳʭ ʫʩʣʦʚʠʷʭ; 

ð ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʦʣʠʥʦʤʠʘʣʴʥʳʭ ʟʘʚʠʩʠʤʦʩʪʝʡ ʜʣʷ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʦʛʦ 

ʥʦʨʤʠʨʦʚʘʥʠʷ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʦʛʦ ʨʘʩʭʦʜʘ ʪʦʧʣʠʚʘ ʛʨʫʟʦʚʳʭ ʘʚʪʦʤʦʙʠʣʝʡ ʩ ʙʝʥʟʠ-

ʥʦʚʳʤʠ ʜʚʠʛʘʪʝʣʷʤʠ ʩ ʫʯʝʪʦʤ ʩʨʝʜʥʝʡ ʪʝʭʥʠʯʝʩʢʦʡ ʩʢʦʨʦʩʪʠ, ʚʝʩʦʚʦʡ ʟʘʛʨʫʟʢʠ ʠ 

ʧʨʦʙʝʛʦʚ ʚ ʜʦʨʦʞʥʳʭ ʠ ʧʦʣʝʚʳʭ ʫʩʣʦʚʠʷʭ.  
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ʇʈʀʃʆɾɽʅʀʗ



ʊʘʙʣʠʮʘ ɸ.1 ð ʇʦʝʟʜʢʠ 

 ̄ ɻʨʫʧʧʠʨʦʚʢʘ ʅʘʯʘʣʦ ʂʦʥʝʮ ɼʣʠʪʝʣʴʥʦʩʪʴ ʇʨʦʙʝʛ 
ʇʦʪʨʘʯʝʥʦ 

ʧʦ ɼʋʊ 

ʉʨ. ʨʘʩʭʦʜ  

ʧʦ ɼʋʊ 

ʉʨ.  

ʩʢʦʨʦʩʪʴ 

ʄʘʢʩ. 

ʩʢʦʨʦʩʪʴ 

1 01.09.2015 07:40:10 16:25:08 5:23:18 98 ʢʤ 10,02 ʣ 10,23 ʣ/100 ʢʤ 18 ʢʤ/ʯ 64 ʢʤ/ʯ 

2 2015-09-02 07:54:17 16:17:05 3:01:13 83 ʢʤ 7,87 ʣ 9,53 ʣ/100 ʢʤ 27 ʢʤ/ʯ 68 ʢʤ/ʯ 

3 2015-09-03 07:48:21 17:16:04 4:04:33 97 ʢʤ 9,68 ʣ 9,95 ʣ/100 ʢʤ 24 ʢʤ/ʯ 64 ʢʤ/ʯ 

4 2015-09-04 07:41:09 16:18:40 3:18:44 79 ʢʤ 12,09 ʣ 15,40 ʣ/100 ʢʤ 24 ʢʤ/ʯ 61 ʢʤ/ʯ 

5 2015-09-05 07:44:16 12:55:24 1:42:05 58 ʢʤ 4,11 ʣ 7,09 ʣ/100 ʢʤ 34 ʢʤ/ʯ 64 ʢʤ/ʯ 

6 2015-09-07 07:52:16 16:52:03 3:11:52 99 ʢʤ 8,69 ʣ 8,75 ʣ/100 ʢʤ 31 ʢʤ/ʯ 61 ʢʤ/ʯ 

7 2015-09-08 07:39:52 16:59:11 4:42:01 150 ʢʤ 15,83 ʣ 10,55 ʣ/100 ʢʤ 32 ʢʤ/ʯ 66 ʢʤ/ʯ 

8 2015-09-09 07:51:56 16:57:49 3:19:30 105 ʢʤ 12,30 ʣ 11,70 ʣ/100 ʢʤ 32 ʢʤ/ʯ 64 ʢʤ/ʯ 

9 2015-09-10 07:34:44 16:10:48 4:51:54 138 ʢʤ 15,59 ʣ 11,33 ʣ/100 ʢʤ 28 ʢʤ/ʯ 66 ʢʤ/ʯ 

10 2015-09-11 07:51:00 17:19:05 4:02:17 121 ʢʤ 11,17 ʣ 9,23 ʣ/100 ʢʤ 30 ʢʤ/ʯ 71 ʢʤ/ʯ 

11 2015-09-12 09:09:43 12:26:25 0:57:06 22 ʢʤ 1,91 ʣ 8,81 ʣ/100 ʢʤ 23 ʢʤ/ʯ 63 ʢʤ/ʯ 

12 2015-09-13 07:28:43 19:30:49 2:10:59 50 ʢʤ 7,28 ʣ 14,58 ʣ/100 ʢʤ 23 ʢʤ/ʯ 58 ʢʤ/ʯ 

13 2015-09-14 07:58:30 16:12:07 2:50:14 69 ʢʤ 8,17 ʣ 11,80 ʣ/100 ʢʤ 24 ʢʤ/ʯ 65 ʢʤ/ʯ 

14 2015-09-15 08:39:52 16:15:55 2:59:11 72 ʢʤ 8,67 ʣ 12,0 ʣ/100 ʢʤ 24 ʢʤ/ʯ 67 ʢʤ/ʯ 

15 2015-09-16 07:45:51 16:44:26 4:20:31 133 ʢʤ 6,89 ʣ 5,18 ʣ/100 ʢʤ 31 ʢʤ/ʯ 75 ʢʤ/ʯ 

16 2015-09-17 07:39:48 17:28:22 4:10:33 122 ʢʤ 12,53 ʣ 10,28 ʣ/100 ʢʤ 29 ʢʤ/ʯ 75 ʢʤ/ʯ 

17 2015-09-18 07:33:30 16:20:23 4:16:29 109 ʢʤ 11,59 ʣ 10,67 ʣ/100 ʢʤ 25 ʢʤ/ʯ 63 ʢʤ/ʯ 

18 2015-09-19 07:47:17 13:52:01 3:49:26 102 ʢʤ 10,01 ʣ 9,82 ʣ/100 ʢʤ 27 ʢʤ/ʯ 65 ʢʤ/ʯ 

----- ʀʪʦʛʦ 07:40:10 13:52:01 63:11:56 1706 ʢʤ 174,40 ʣ 10,22 ʣ/100 ʢʤ 27 ʢʤ/ʯ 75 ʢʤ/ʯ 
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