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ɸʥʥʦʪʘʮʠʷ 

 

ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʦʧʠʩʘʥ ʦʧʳʪ ʨʘʟʨʘʙʦʪʢʠ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʩʠʩʪʝʤʳ ʪʝʭʥʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ 

ʢʫʨʩʦʚ ʚʘʣʶʪ ʠ ʘʢʮʠʡ. ʇʨʝʜʩʪʘʚʣʝʥʘ ʨʝʘʣʠʟʘʮʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʤʦʜʝʣʠ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʠ 

ʧʫʙʣʠʢʘʮʠʠ ʚ ʩʝʪʠ ʀʥʪʝʨʥʝʪ ʧʨʦʛʥʦʟʘ ʧʦʚʝʜʝʥʠʷ ʚʘʣʶʪʥʳʭ ʠʣʠ ʬʦʥʜʦʚʳʭ ʨʳʥʢʦʚ. ʆʧʠʩʘʥʥʘʷ ʚ 

ʨʘʙʦʪʝ ʩʠʩʪʝʤʘ ʨʘʩʩʯʠʪʘʥʘ ʢʘʢ ʥʘ ʧʨʦʬʝʩʩʠʦʥʘʣʦʚ ʚ ʦʙʣʘʩʪʠ ʪʝʭʥʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ, ʪʘʢ ʠ ʥʘ 

ʥʦʚʠʯʢʦʚ. ʂʦʥʝʯʥʳʤ ʧʨʦʜʫʢʪʦʤ ʩʠʩʪʝʤʳ ʷʚʣʷʶʪʩʷ ʩʠʛʥʘʣʳ ʦ ʧʦʢʫʧʢʝ ʠʣʠ ʧʨʦʜʘʞʝ ʢʦʥʢʨʝʪʥʦʛʦ 

ʬʠʥʘʥʩʦʚʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘ, ʚʳʜʘʚʘʝʤʳʝ  ʚ ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ. ʉʠʩʪʝʤʘ ʩʦʩʪʦʠʪ ʠʟ 

ʧʨʦʛʨʘʤʤʥʦʛʦ ʢʦʤʧʣʝʢʩʘ EM ʠ Web-ʩʘʡʪʘ. 
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1. ɺʚʝʜʝʥʠʝ 

ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʦʧʠʩʳʚʘʝʪʩʷ ʩʠʩʪʝʤʘ, ʧʦʤʦʛʘʶʱʘʷ ʧʨʠʥʠʤʘʪʴ ʨʝʰʝʥʠʷ ʘʢʪʠʚʥʦʤʫ 

ʫʯʘʩʪʥʠʢʫ ʪʦʨʛʦʚʣʠ ʚʘʣʶʪʦʡ ʠʣʠ ʘʢʮʠʷʤʠ. ɺ ʭʦʜʝ ʨʘʟʚʠʪʠʷ ʙʠʨʞʠ ʠ ʩʧʝʢʫʣʷʪʠʚʥʦʡ ʪʦʨʛʦʚʣʠ 

ʩʬʦʨʤʠʨʦʚʘʣʠʩʴ ʜʚʘ ʦʩʥʦʚʥʳʭ ʤʝʪʦʜʘ ʘʥʘʣʠʟʘ ʠ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʠʟʤʝʥʷʶʱʠʭʩʷ ʢʦʪʠʨʦʚʦʢ: 

ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʡ ʘʥʘʣʠʟ ʠ ʪʝʭʥʠʯʝʩʢʠʡ ʘʥʘʣʠʟ. ɺ ʪʝʭʥʠʯʝʩʢʦʤ ʘʥʘʣʠʟʝ ʠʩʧʦʣʴʟʫʶʪʩʷ 

ʛʨʘʬʠʯʝʩʢʠʝ, ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʠ ʮʠʢʣʠʯʝʩʢʠʝ ʤʝʪʦʜʳ. ɹʦʣʴʰʠʥʩʪʚʦ ʪʨʝʡʜʝʨʦʚ ʧʨʝʜʧʦʯʠʪʘʶʪ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʝ ʧʨʦʛʨʘʤʤʥʳʝ ʩʨʝʜʩʪʚʘ, ʧʦʟʚʦʣʷʶʱʠʝ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʪʴ ʧʨʦʮʝʩʩ 

ʪʝʭʥʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ. ʉʠʩʪʝʤʳ ʪʝʭʥʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ, ʩʫʱʝʩʪʚʫʶʱʠʝ ʩʝʛʦʜʥʷ, ʥʝʜʦʩʪʘʪʦʯʥʦ 

ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳ, ʨʘʩʩʯʠʪʘʥʳ ʥʘ ʦʧʳʪʥʦʛʦ ʧʦʣʴʟʦʚʘʪʝʣʷ ʠ ʪʨʝʙʫʶʪ ʙʦʣʴʰʦʛʦ ʦʙʲʝʤʘ ñʨʫʯʥʦʡò 

ʨʘʙʦʪʳ.  

ʆʧʠʩʘʥʥʘʷ ʚ ʨʘʙʦʪʝ ʩʠʩʪʝʤʘ, ʨʘʩʩʯʠʪʘʥʘ ʢʘʢ ʥʘ ʧʨʦʬʝʩʩʠʦʥʘʣʦʚ ʚ ʦʙʣʘʩʪʠ ʪʝʭʥʠʯʝʩʢʦʛʦ 

ʘʥʘʣʠʟʘ, ʪʘʢ ʠ ʥʘ ʥʦʚʠʯʢʦʚ. ʂʦʥʝʯʥʳʤ ʧʨʦʜʫʢʪʦʤ ʩʠʩʪʝʤʳ ʷʚʣʷʶʪʩʷ ʩʠʛʥʘʣʳ ʦ ʧʦʢʫʧʢʝ ʠʣʠ 

ʧʨʦʜʘʞʝ ʢʦʥʢʨʝʪʥʦʛʦ ʬʠʥʘʥʩʦʚʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘ  ʚʳʜʘʚʘʝʤʳʝ  ʚ ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ. 

ʉʠʩʪʝʤʘ ʩʦʩʪʦʠʪ ʠʟ ʧʨʦʛʨʘʤʤʥʦʛʦ ʢʦʤʧʣʝʢʩʘ EM ʠ Web-ʩʘʡʪʘ. ɺʣʘʜʝʣʝʮ ʩʠʩʪʝʤʳ ʤʦʞʝʪ 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚʳʜʘʚʘʝʤʳʝ ʩʠʩʪʝʤʦʡ ʩʠʛʥʘʣʳ, ʠ ʤʦʞʝʪ ʨʘʩʧʨʦʩʪʨʘʥʷʪʴ ʩʠʛʥʘʣʳ 

ʜʨʫʛʠʤ ʫʯʘʩʪʥʠʢʘʤ ʪʦʨʛʦʚʣʠ, ʠʩʧʦʣʴʟʫʷ Web-ʩʘʡʪ. ʗʜʨʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʢʦʤʧʣʝʢʩʘ EM ʩʦʩʪʘʚʣʷʝʪ 

ʙʣʦʢ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʢʦʪʠʨʦʚʦʢ ʚʘʣʶʪ ʠ ʘʢʮʠʡ, ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʥʝʯʝʪʢʦʡ ʣʦʛʠʢʝ. ʅʝʯʝʪʢʘʷ 

ʣʦʛʠʢʘ ʧʦʟʚʦʣʷʝʪ ʦʧʠʩʳʚʘʪʴ ʧʦʚʝʜʝʥʠʝ ʩʠʩʪʝʤ, ʥʝ ʧʦʜʜʘʶʱʠʭʩʷ ʪʦʯʥʦʤʫ ʤʘʪʝʤʘʪʠʯʝʩʢʦʤʫ 

ʦʧʠʩʘʥʠʶ. 

ʆʩʥʦʚʥʳʤʠ ʤʝʪʦʜʘʤʠ ʘʥʘʣʠʟʘ ʷʚʣʷʶʪʩʷ [1,2,3]: ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʡ ʘʥʘʣʠʟ, ʪʝʭʥʠʯʝʩʢʠʡ 

ʘʥʘʣʠʟ, ʵʢʩʧʝʨʪʥʳʝ ʩʠʩʪʝʤʳ, ʥʝʡʨʦʥʥʳʝ ʩʠʩʪʝʤʳ ʠ ʠʥʪʫʠʪʠʚʥʳʡ ʧʦʜʭʦʜ ʢ ʘʥʘʣʠʟʫ. 

ʌʫʥʜʘʤʝʥʪʘʣʴʥʳʡ ʘʥʘʣʠʟ ʠʟʫʯʘʝʪ ʜʚʠʞʝʥʠʝ ʮʝʥ ʥʘ ʤʘʢʨʦʵʢʦʥʦʤʠʯʝʩʢʦʤ ʫʨʦʚʥʝ. ʆʥ ʤʦʞʝʪ 

ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʦʧʨʝʜʝʣʝʥʠʶ ʛʣʘʚʥʦʛʦ ʨʳʥʦʯʥʦʛʦ ʪʨʝʥʜʘ (ʪʨʝʥʜ ï ʦʩʥʦʚʥʦʝ ʥʘʧʨʘʚʣʝʥʠʝ 

ʜʠʥʘʤʠʢʠ ʨʳʥʦʯʥʦʡ ʮʝʥʳ), ʦʜʥʘʢʦ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʢʦʥʢʨʝʪʥʦʛʦ ʤʦʤʝʥʪʘ ʩʦʚʝʨʰʝʥʠʷ ʩʜʝʣʢʠ 

ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʟʘʯʘʩʪʫʶ ʙʳʚʘʝʪ ʥʝʜʦʩʪʘʪʦʯʥʦ. ɺ ʵʪʦʡ ʦʙʣʘʩʪʠ ʧʨʠʤʝʥʷʝʪʩʷ 

ʪʝʭʥʠʯʝʩʢʠʡ ʘʥʘʣʠʟ. ʐʢʦʣʘ ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʨʳʥʢʘ ʟʘ ʩʚʦʶ ʦʩʥʦʚʫ ʚʟʷʣʘ ʟʥʘʥʠʷ ʦ 

ʤʘʢʨʦʵʢʦʥʦʤʠʯʝʩʢʦʡ ʞʠʟʥʠ ʦʙʱʝʩʪʚʘ ʠ ʝʝ ʚʣʠʷʥʠʠ ʥʘ ʜʠʥʘʤʠʢʫ ʮʝʥ ʢʦʥʢʨʝʪʥʳʭ ʪʦʚʘʨʦʚ. 

ʅʘʧʨʠʤʝʨ, ʟʥʘʥʠʝ ʧʦʛʦʜʥʳʭ ʫʩʣʦʚʠʡ ʚ ʃʘʪʠʥʩʢʦʡ ɸʤʝʨʠʢʝ ʥʘ ʪʝʢʫʱʠʡ ʛʦʜ ʤʦʛʫʪ ʧʦʤʦʯʴ 

ʨʘʩʩʯʠʪʘʪʴ ʚ ʜʘʥʥʦʤ ʛʦʜʫ ʦʙʲʝʤʳ ʧʨʦʠʟʚʦʜʩʪʚʘ ʢʦʬʝ ʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʜʠʥʘʤʠʢʫ ʮʝʥ ʥʘ ʢʦʬʝ ʚ 

ʵʪʦʪ ʧʝʨʠʦʜ. 

ʊʝʭʥʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ï ʦʜʠʥ ʠʟ ʧʦʜʭʦʜʦʚ ʢ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʶ ʜʚʠʞʝʥʠʷ ʨʳʥʢʘ, ʦʩʥʦʚʘʥʥʳʡ 

ʥʘ ʠʟʫʯʝʥʠʠ ʧʨʦʰʣʦʛʦ, ʯʝʣʦʚʝʯʝʩʢʦʡ ʧʩʠʭʦʣʦʛʠʠ ʠ ʪʝʦʨʠʠ ʚʝʨʦʷʪʥʦʩʪʝʡ. 

ʂ ʵʢʩʧʝʨʪʥʳʤ ʩʠʩʪʝʤʘʤ ʦʪʥʦʩʷʪʩʷ ʩʠʩʪʝʤʳ, ʧʨʠʤʝʥʷʝʤʳʝ ʜʣʷ ʧʨʝʜʩʢʘʟʘʥʠʷ, ʦʩʥʦʚʘʥʥʳʝ 

ʥʘ ʟʥʘʥʠʷʭ, ʪ. ʝ. ʩʠʩʪʝʤʳ, ʚʳʯʠʩʣʠʪʝʣʴʥʘʷ ʚʦʟʤʦʞʥʦʩʪʴ ʢʦʪʦʨʳʭ ʷʚʣʷʝʪʩʷ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ 

ʩʣʝʜʩʪʚʠʝʤ ʠʭ ʥʘʨʘʱʠʚʘʝʤʦʡ ʙʘʟʳ ʟʥʘʥʠʡ.  
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ʀʥʪʫʠʪʠʚʥʳʡ ʧʦʜʭʦʜ ʢ ʘʥʘʣʠʟʫ ʠʩʧʦʚʝʜʫʶʪʩʷ ʥʝʙʦʣʴʰʠʤ ʯʠʩʣʦʤ ʪʨʝʡʜʝʨʦʚ, ʠ, ʢʘʢ 

ʧʨʘʚʠʣʦ, ʥʝ ʧʨʠʚʦʜʠʪ ʢ ʜʦʣʛʦʚʨʝʤʝʥʥʦʤʫ ʫʩʧʝʭʫ. 

ʀʥʪʝʨʝʩʫʶʱʠʭʩʷ ʧʦʜʨʦʙʥʦʩʪʷʤʠ ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʛʦ ʠ ʪʝʭʥʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʦʪʩʳʣʘʝʤ ʢ 

ʩʧʝʮʠʘʣʴʥʦʡ ʣʠʪʝʨʘʪʫʨʝ [1 -12]. 

 

ɸʥʘʣʠʟ ʵʪʦʡ ʣʠʪʝʨʘʪʫʨʳ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ:  

1. ʉʫʱʝʩʪʚʫʝʪ  ʤʥʦʛʦ ʨʘʟʣʠʯʥʳʭ ʤʝʪʦʜʠʢ ʠ ʩʠʩʪʝʤ ʪʝʭʥʠʯʝʩʢʦʛʦ ʠ ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʛʦ 

ʘʥʘʣʠʟʘ; 

2. ʉʫʱʝʩʪʚʫʶʪ ʩʠʩʪʝʤʳ ʀʥʪʝʨʥʝʪ ʪʨʝʡʜʠʥʛʘ, ʥʝ ʪʨʝʙʫʶʱʠʝ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʛʦ 

ʬʠʟʠʯʝʩʢʦʛʦ ʧʨʠʩʫʪʩʪʚʠʷ ʥʘ ʙʠʨʞʝ;  

3. ɺʩʝ ʩʠʩʪʝʤʳ ʨʘʩʩʯʠʪʘʥʳ ʥʘ ʦʧʳʪʥʦʛʦ ʧʦʣʴʟʦʚʘʪʝʣʷ, ʠ ʥʝ ʠʤʝʶʪ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ 

ʧʦʜʜʝʨʞʢʠ ʧʨʦʮʝʩʩʘ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ. 
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2. ʇʆʉʊɸʅʆɺʂɸ ɿɸɼɸʏʀ 

 

2.1 ʅʝʯʝʪʢʦʟʥʘʯʥʘʷ ʤʦʜʝʣʴ ʬʠʛʫʨʳ çʬʣʘʛè 

 

2.1.1 ʊʝʭʥʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʠ ʝʛʦ ʨʦʣʴ ʚ ʧʨʠʥʷʪʠʠ ʨʝʰʝʥʠʡ 

 

ɹʦʣʴʰʠʥʩʪʚʦ ʫʯʘʩʪʥʠʢʦʚ ʚʘʣʶʪʥʦʛʦ ʠ ʬʠʥʘʥʩʦʚʦʛʦ ʨʳʥʢʦʚ (ʠʥʚʝʩʪʦʨʳ, ʪʨʝʡʜʝʨʳ, 

ʙʨʦʢʝʨʳ, ʜʠʣʝʨʳ ʠ ʜʨʫʛʠʝ) ʩʪʘʨʘʶʪʩʷ ʧʦʣʫʯʠʪʴ ʤʘʢʩʠʤʘʣʴʥʳʝ ʜʦʭʦʜʳ ʦʪ ʩʚʦʠʭ 

ʢʘʧʠʪʘʣʦʚʣʦʞʝʥʠʡ. ʋʯʘʩʪʥʠʢʠ ʨʳʥʢʘ ʠʩʧʦʣʴʟʫʶʪ ʛʨʘʬʠʢʠ ʢʦʪʠʨʦʚʦʢ ʠ ʘʥʘʣʠʪʠʯʝʩʢʠʝ 

ʠʥʩʪʨʫʤʝʥʪʳ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʠʟʤʝʥʝʥʠʡ ʚ ʩʧʨʦʩʝ ʥʘ ʮʝʥʥʳʝ ʙʫʤʘʛʠ (ʚʘʣʶʪʳ) ʠ ʠʭ 

ʧʨʝʜʣʦʞʝʥʠʠ. ʕʪʦ ʧʦʤʦʛʘʝʪ ʧʨʝʜʩʢʘʟʘʪʴ ʮʝʥʳ ʠ ʬʦʨʤʫʣʠʨʦʚʘʪʴ ʪʦʨʛʦʚʳʝ ʩʪʨʘʪʝʛʠʠ ʜʣʷ ʚʩʝʭ 

ʬʠʥʘʥʩʦʚʳʭ ʨʳʥʢʦʚ. ʉʫʱʝʩʪʚʫʝʪ ʜʚʘ ʦʩʥʦʚʥʳʭ ʚʠʜʘ ʘʥʘʣʠʟʘ, ʢʘʞʜʳʡ ʠʟ ʥʠʭ ʠʤʝʝʪ ʩʚʦʠ 

ʧʨʝʠʤʫʱʝʩʪʚʘ ʠ ʥʝʜʦʩʪʘʪʢʠ [11]. ʕʪʦ - ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʡ ʘʥʘʣʠʟ ʠ ʪʝʭʥʠʯʝʩʢʠʡ ʘʥʘʣʠʟ.  

ʌʫʥʜʘʤʝʥʪʘʣʴʥʳʡ ʘʥʘʣʠʟ ʦʩʥʦʚʘʥ ʥʘ ʧʨʝʜʩʢʘʟʘʥʠʠ ʙʫʜʫʱʠʭ ʜʚʠʞʝʥʠʡ ʢʦʪʠʨʦʚʦʢ ʚʘʣʶʪ 

(ʘʢʮʠʡ) ʥʘ ʦʩʥʦʚʝ ʵʢʦʥʦʤʠʯʝʩʢʠʭ, ʧʦʣʠʪʠʯʝʩʢʠʭ ʠ ʜʨʫʛʠʭ ʟʥʘʯʠʤʳʭ ʬʘʢʪʦʨʦʚ ʠ ʧʦʢʘʟʘʪʝʣʝʡ, 

ʢʦʪʦʨʳʝ ʦʢʘʞʫʪ ʚʣʠʷʥʠʝ ʥʘ ʩʧʨʦʩ ʠ ʧʨʝʜʣʦʞʝʥʠʝ ʦʧʨʝʜʝʣʝʥʥʳʭ ʚʘʣʶʪ ʠʣʠ ʘʢʮʠʡ.  

ʊʝʭʥʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʦʩʥʦʚʘʥ ʥʘ ʧʨʝʜʩʢʘʟʘʥʠʠ ʠʟʤʝʥʝʥʠʷ ʮʝʥʳ ʠ ʙʫʜʫʱʠʭ ʪʨʝʥʜʦʚ ʨʳʥʢʘ 

ʧʫʪʝʤ ʠʟʫʯʝʥʠʷ ʛʨʘʬʠʢʦʚ ʠʩʪʦʨʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ ʥʘ ʨʳʥʢʝ, ʫʯʠʪʳʚʘʶʱʠʭ ʮʝʥʳ ʙʫʤʘʛ (ʚʘʣʶʪ), 

ʦʙʲʝʤ ʩʜʝʣʦʢ ʠ, ʝʩʣʠ ʚʦʟʤʦʞʥʦ, ʦʙʲʝʤ ʦʪʢʨʳʪʳʭ ʧʦʟʠʮʠʡ. ʊʝʭʥʠʯʝʩʢʠʡ ʘʥʘʣʠʪʠʢ ʠʟʫʯʘʝʪ 

ʜʚʠʞʝʥʠʝ ʮʝʥ ʠ  ʦʙʲʝʤʦʚ ʩʜʝʣʦʢ ʩ ʘʢʮʠʷʤʠ (ʚʘʣʶʪʘʤʠ) ʠ ʧʦ ʵʪʠʤ ʜʘʥʥʳʤ ʩʪʨʦʠʪ ʛʨʘʬʠʢʠ, 

ʦʩʥʦʚʘʥʥʳʝ ʥʘ ʜʝʡʩʪʚʠʷʭ ʫʯʘʩʪʥʠʢʦʚ ʨʳʥʢʘ. ʊʝʭʥʠʯʝʩʢʠʡ ʘʥʘʣʠʪʠʢ ʥʝ ʠʥʪʝʨʝʩʫʝʪʩʷ 

ʛʣʦʙʘʣʴʥʳʤʠ ʬʘʢʪʦʨʘʤʠ, ʚʣʠʷʶʱʠʤʠ ʥʘ ʨʳʥʦʢ, ʘ ʢʦʥʮʝʥʪʨʠʨʫʝʪʩʷ ʥʘ ʪʝʢʫʱʝʡ ʘʢʪʠʚʥʦʩʪʠ ʨʳʥʢʘ 

ʜʘʥʥʳʭ ʮʝʥʥʳʭ ʙʫʤʘʛ (ʚʘʣʶʪ). ʆʜʥʠʤ ʠʟ ʤʝʪʦʜʦʚ ʪʝʭʥʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʷʚʣʷʝʪʩʷ ʤʝʪʦʜ 

ʧʨʝʜʩʢʘʟʘʥʠʷ ʠʟʤʝʥʝʥʠʷ ʢʦʪʠʨʦʚʦʢ ʧʦ ʬʠʛʫʨʘʤ.  

ʌʠʛʫʨʦʡ ʥʘʟʳʚʘʝʪʩʷ ʛʨʘʬʠʯʝʩʢʠʡ ʦʙʨʘʟ ʥʘ ʛʨʘʬʠʢʝ ʢʦʪʠʨʦʚʦʢ ʚʘʣʶʪ ʠʣʠ ʘʢʮʠʡ, 

ʥʘʧʦʤʠʥʘʶʱʠʡ ʛʝʦʤʝʪʨʠʯʝʩʢʫʶ ʬʠʛʫʨʫ. ʈʘʟʣʠʯʘʶʪ ʩʣʝʜʫʶʱʠʝ ʪʨʠ ʦʩʥʦʚʥʳʭ ʚʠʜʘ ʬʠʛʫʨ: 

çʬʣʘʛè, çʪʨʝʫʛʦʣʴʥʠʢè, çʛʦʣʦʚʘ - ʧʣʝʯʠè. ɽʩʪʴ ʠ ʜʨʫʛʠʝ ʬʠʛʫʨʳ [11],. ʥʦ ʦʥʠ ʚʩʪʨʝʯʘʶʪʩʷ 

ʟʥʘʯʠʪʝʣʴʥʦ ʨʝʞʝ.  

ɼʘʥʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʥʘʧʨʘʚʣʝʥʦ ʥʘ ʘʚʪʦʤʘʪʠʟʘʮʠʶ ʤʝʪʦʜʘ ʧʨʝʜʩʢʘʟʘʥʠʷ ʢʦʪʠʨʦʚʦʢ, 

ʦʩʥʦʚʘʥʥʦʛʦ ʥʘ ʬʠʛʫʨʘʭ. ʉʣʦʞʥʦʩʪʴ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʵʪʦʛʦ ʤʝʪʦʜʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʦʥ ʥʦʩʠʪ 

ʚʠʟʫʘʣʴʥʳʡ, ʟʘʯʘʩʪʫʶ ʩʫʙʲʝʢʪʠʚʥʳʡ ʭʘʨʘʢʪʝʨ, ʠ ʜʦ ʩʠʭ ʧʦʨ ʥʝ ʧʦʜʜʘʚʘʣʩʷ ʢʦʤʧʴʶʪʝʨʠʟʘʮʠʠ. 
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2.1.2 ʆʙʦʩʥʦʚʘʥʠʝ ʚʳʙʦʨʘ ʤʦʜʝʣʠ ʜʣʷ ʬʠʛʫʨʳ çʬʣʘʛè 

 

ʉʨʝʜʠ ʤʥʦʛʦʦʙʨʘʟʠʷ ʬʠʛʫʨ, ʚʩʪʨʝʯʘʶʱʝʛʦʩʷ ʥʘ ʬʠʥʘʥʩʦʚʳʭ ʨʳʥʢʘʭ, ʠ ʷʚʣʷʶʱʝʛʦʩʷ 

ʦʩʥʦʚʘʥʠʝʤ ʜʣʷ ʪʝʭʥʠʯʝʩʢʦʛʦ ʧʨʦʛʥʦʟʘ ʤʳ ʚʳʙʨʘʣʠ çʙʳʯʠʡ ʬʣʘʛè, ʢʘʢ ʬʠʛʫʨʫ, ʚʩʪʨʝʯʘʶʱʫʶʩʷ ʠ 

ʠʩʧʦʣʴʟʫʝʤʫʶ ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ. ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʦʧʠʩʘʪʴ ʜʘʥʥʫʶ ʬʠʛʫʨʫ ʧʘʨʘʤʝʪʨʠʯʝʩʢʠ, ʥʘʤ 

ʧʨʠʰʣʦʩʴ ʧʦʜʦʙʨʘʪʴ ʥʘʠʙʦʣʝʝ ʧʦʜʭʦʜʷʱʠʡ ʤʝʪʦʜ ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʩʦʟʜʘʪʴ ʤʦʜʝʣʴ, 

ʟʘʧʨʦʛʨʘʤʤʠʨʦʚʘʪʴ ʠ ʘʧʨʦʙʠʨʦʚʘʪʴ ʝʝ ʥʘ ʬʘʢʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ.  

ʋʯʠʪʳʚʘʷ ʩʫʙʲʝʢʪʠʚʥʳʡ ʠ ʥʝʯʝʪʢʠʡ ʭʘʨʘʢʪʝʨ ʚʠʟʫʘʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʢʦʪʦʨʫʶ 

ʧʨʠʭʦʜʠʪʩʷ ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʥʘ ʬʠʛʫʨʘʭ, ʙʳʣʦ ʧʨʠʥʷʪʦ ʨʝʰʝʥʠʝ ʠʩʧʦʣʴʟʦʚʘʪʴ ʘʧʧʘʨʘʪ ʥʝʯʝʪʢʦʡ 

ʣʦʛʠʢʠ [13].  

 

2.1.3 ʄʦʜʝʣʴ ʬʠʛʫʨʳ çʙʳʯʠʡ ʬʣʘʛè 

 

ʆʧʠʰʝʤ ʤʦʜʝʣʴ ʬʠʛʫʨʳ çʙʳʯʠʡ ʬʣʘʛè. ɽʩʣʠ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʩʨʝʜʥʝʩʨʦʯʥʳʝ ʧʨʦʛʥʦʟʳ, ʬʣʘʛ 

ï ʵʪʦ ʢʨʘʪʢʦʚʨʝʤʝʥʥʘʷ ʬʠʛʫʨʘ, ʜʣʷʱʘʷʩʷ ʥʝʩʢʦʣʴʢʦ ʜʥʝʡ (ʨʠʩʫʥʦʢ 12). ʆʙʳʯʥʦ ʦʥ ʚʦʟʥʠʢʘʝʪ ʥʘ 

ʜʠʥʘʤʠʯʥʳʭ ʨʳʥʢʘʭ, ʛʜʝ ʙʳʚʘʶʪ ʨʝʟʢʠʝ ʠʟʤʝʥʝʥʠʷ ʮʝʥ. çɹʳʯʠʡ ʬʣʘʛè ʦʙʨʘʟʫʝʪʩʷ ʧʨʠ 

ʚʦʩʭʦʜʷʱʝʤ ʪʨʝʥʜʝ, çʤʝʜʚʝʞʠʡ ʬʣʘʛè ï ʧʨʠ ʥʠʩʭʦʜʷʱʝʤ. ʉʚʦʝ ʥʘʟʚʘʥʠʝ ʵʪʘ ʬʠʛʫʨʘ ʧʦʣʫʯʠʣʘ 

ʧʦʪʦʤʫ, ʯʪʦ ʥʘʧʦʤʠʥʘʝʪ ʬʣʘʛ, ʚ ʢʦʪʦʨʦʤ ʝʩʪʴ ʜʨʝʚʢʦ, ʪ.ʝ. ʫʟʢʠʡ ʠ ʚʳʩʦʢʠʡ ʫʯʘʩʪʦʢ, ʠ ʧʦʣʦʪʥʠʱʝ, 

ʪ.ʝ. ʩʨʘʚʥʠʪʝʣʴʥʦ ʧʨʦʪʷʞʝʥʥʳʡ ʫʯʘʩʪʦʢ ʢʦʣʝʙʘʥʠʡ ʮʝʥ ʚ ʚʠʜʝ ʧʦʣʦʩʳ ʩ ʣʝʛʢʠʤ ʥʘʢʣʦʥʦʤ.  

ʉʘʤʘʷ ʛʣʘʚʥʘʷ ʦʩʦʙʝʥʥʦʩʪʴ ʬʣʘʛʘ, ʢʦʪʦʨʘʷ ʩʣʫʞʠʪ ʦʩʥʦʚʦʡ ʜʣʷ ʧʨʦʛʥʦʟʘ, ʵʪʦ ʪʦ, ʯʪʦ ʧʦʩʣʝ 

ʥʝʛʦ ʠʜʝʪ ʧʨʦʨʳʚ ʮʝʥ (çʦʪʩʢʦʢè), ʯʘʱʝ ʚʩʝʛʦ ʨʘʚʥʳʡ ʚʝʣʠʯʠʥʝ ʜʨʝʚʢʘ ʬʣʘʛʘ. ʀʪʘʢ, ʬʠʛʫʨʘ 

çʬʣʘʛè ʩʦʩʪʦʠʪ ʠʟ  çʜʨʝʚʢʘè, çʧʦʣʦʪʥʠʱʘè ʠ çʦʪʩʢʦʢʘè. ʇʘʨʘʤʝʪʨʠʟʠʨʦʚʘʪʴ ʝʩʪʴ ʩʤʳʩʣ ʪʦʣʴʢʦ 

ʧʝʨʚʳʝ ʜʚʘ ʢʦʤʧʦʥʝʥʪʘ, ʪʘʢ ʢʘʢ ʠʤʝʥʥʦ ʠʭ ʥʘʣʠʯʠʝ ʜʘʝʪ ʦʩʥʦʚʘʥʠʝ ʜʣʷ ʧʨʦʛʥʦʟʘ.  

 

 

ʈʠʩʫʥʦʢ 12 - ʇʨʠʤʝʨʳ ʦʙʨʘʟʦʚʘʥʠʷ ʬʣʘʛʘ ʥʘ ʨʝʘʣʴʥʳʭ ʛʨʘʬʠʢʘʭ ʚʘʣʶʪ. 
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ʇʘʨʘʤʝʪʨʘʤʠ ʠ ʜʨʝʚʢʘ ʠ ʧʦʣʦʪʥʠʱʘ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʨʠʩʫʥʢʦʤ 13 ʷʚʣʷʶʪʩʷ: 

- ɼʣʠʥʘ ʧʦ ʦʩʠ ʚʨʝʤʝʥʠ ʠʣʠ ʢʦʣʠʯʝʩʪʚʦ ʜʥʝʡ, ʚ ʪʝʯʝʥʠʝ ʢʦʪʦʨʳʭ ʜʨʝʚʢʦ ʠʣʠ ʧʦʣʦʪʥʠʱʝ 

ʦʙʨʘʟʫʝʪʩʷ. ʄʳ ʙʫʜʝʤ ʦʙʦʟʥʘʯʘʪʴ ʵʪʠ ʧʘʨʘʤʝʪʨʳ DTʜ ʠ DTʧ ʜʣʷ ʜʨʝʚʢʘ ʠ ʧʦʣʦʪʥʠʱʘ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ.  

- ɺʳʩʦʪʘ ʧʦ ʦʩʠ ʢʦʪʠʨʦʚʦʢ ʠʣʠ ʢʦʣʠʯʝʩʪʚʦ ʧʫʥʢʪʦʚ, ʩʦʩʪʘʚʣʷʶʱʠʭ ʜʨʝʚʢʦ ʠ  ʧʦʣʦʪʥʠʱʝ 

(DCʜ  ʠ DCʧ).  

- ʋʛʦʣ ʥʘʢʣʦʥʘ ʬʨʘʛʤʝʥʪʘ ʬʠʛʫʨʳ ʢ ʦʩʠ ʚʨʝʤʝʥʠ. ʂʘʢ ʦʢʘʟʘʣʦʩʴ ʚ ʜʘʣʴʥʝʡʰʝʤ, ʦʯʝʥʴ 

ʚʘʞʥʳʡ ʧʘʨʘʤʝʪʨ. ʆʙʦʟʥʘʯʘʝʪʩʷ tg(jʜ) ʠ tg(jʧ) ʜʣʷ ʜʨʝʚʢʘ ʠ ʧʦʣʦʪʥʠʱʘ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ; 

- ʅʦʨʤʘʣʴʥʘʷ ʪʦʣʱʠʥʘ ʢʘʥʘʣʘ, ʦʙʨʘʟʦʚʘʥʥʦʛʦ ʜʨʝʚʢʦʤ ʠ ʧʦʣʦʪʥʠʱʝʤ, ʦʙʦʟʥʘʯʘʝʪʩʷ hʜ ʠ hʧ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ʆʪʤʝʪʠʤ ʥʝʢʦʪʦʨʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʵʪʦʡ ʬʠʛʫʨʳ: 

- ʦʙʨʘʟʫʝʪʩʷ ʧʨʠ ʚʦʩʭʦʜʷʱʝʤ ʪʨʝʥʜʝ; 

- ʯʝʤ ʙʦʣʴʰʝ ʫʛʦʣ ʥʘʢʣʦʥʘ, ʪʝʤ ʩʪʨʝʤʠʪʝʣʴʥʝʝ ʠ ʜʘʣʴʰʝ ʙʫʜʝʪ ʦʪʩʢʦʢ; 

 

ʈʠʩʫʥʦʢ 13 - ʇʘʨʘʤʝʪʨʳ ʤʦʜʝʣʠ ʬʠʛʫʨʳ ʪʝʭʥʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ çʙʳʯʠʡ ʬʣʘʛè. 

 

- ʯʝʤ ʤʝʥʴʰʝ ʥʦʨʤʘʣʴʥʘʷ ʪʦʣʱʠʥʘ ʜʨʝʚʢʘ, ʪʝʤ ʩʪʨʝʤʠʪʝʣʴʥʝʝ ʠ ʜʘʣʴʰʝ ʙʫʜʝʪ ʦʪʩʢʦʢ;  

- ʝʩʣʠ ʜʣʠʥʘ ʧʦʣʦʪʥʠʱʘ ʙʫʜʝʪ ʙʦʣʴʰʝ ʜʣʠʥʳ ʜʨʝʚʢʘ ʚ 3 ʠ ʙʦʣʝʝ ʨʘʟ, ʪʦ ʤʦʞʥʦ ʩʯʠʪʘʪʴ, ʯʪʦ 

ʬʠʛʫʨʘ çʙʳʯʠʡè ʬʣʘʛ ʩʣʦʞʠʣʘʩʴ. 
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2.1.4 ɺʳʙʦʨ ʥʝʯʝʪʢʦʟʥʘʯʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʬʠʛʫʨʳ çʙʳʯʠʡ ʬʣʘʛè 

 

ʂʘʢ ʫʞʝ ʦʪʤʝʯʘʣʦʩʴ, ʧʨʦʮʝʩʩ ʧʨʠʥʷʪʠʝ ʨʝʰʝʥʠʡ ʧʦ ʬʠʛʫʨʘʤ ʥʦʩʠʪ ʩʫʙʲʝʢʪʠʚʥʳʡ ʭʘʨʘʢʪʝʨ 

ʠ ʚʦ ʤʥʦʛʦʤ ʦʧʨʝʜʝʣʷʝʪʩʷ ʥʘʣʠʯʠʝʤ ʦʧʳʪʘ ʫ ʵʢʩʧʝʨʪʘ. ɺ ʩʚʷʟʠ ʩ ʵʪʠ ʚʦʟʥʠʢʣʦ ʧʨʝʜʧʦʣʦʞʝʥʠʝ, 

ʯʪʦ ʵʢʩʧʝʨʪ ʨʫʢʦʚʦʜʩʪʚʫʝʪʩʷ ʥʝʢʦʪʦʨʳʤ ʦʙʦʙʱʝʥʥʳʤ ʦʙʨʘʟʦʤ ʬʠʛʫʨʳ ʬʣʘʛ, ʢʦʪʦʨʳʡ ʤʦʞʥʦ 

ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʬʫʥʢʮʠʦʥʘʣ ʦʪ ʦʜʥʦʡ ʠʣʠ ʩʦʚʦʢʫʧʥʦʩʪʠ ʥʝʯʝʪʢʠʭ ʬʫʥʢʮʠʡ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ. 

ʋʯʠʪʳʚʘʷ ʩʨʘʚʥʠʪʝʣʴʥʦ ʙʦʣʴʰʦʝ ʯʠʩʣʦ ʧʘʨʘʤʝʪʨʦʚ ʚ ʤʦʜʝʣʠ (ʚʦʩʝʤʴ), ʤʦʞʥʦ ʙʳʣʦ ʙʳ 

ʩʢʦʥʩʪʨʫʠʨʦʚʘʪʴ ʦʜʥʫ ʤʥʦʛʦʤʝʨʥʫʶ ʬʫʥʢʮʠʶ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ. ʆʜʥʘʢʦ ʵʪʦ ʩʥʠʟʠʣʦ ʙʳ 

ʥʘʛʣʷʜʥʦʩʪʴ ʠ ʢʘʢ ʩʣʝʜʩʪʚʠʝ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʦʤʝʞʫʪʦʯʥʦʛʦ ʢʦʥʪʨʦʣʷ ʨʝʟʫʣʴʪʘʪʦʚ ʢʦʤʧʴʶʪʝʨʥʦʛʦ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʙʳʣ ʧʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʧʘʨʥʦʡ ʢʦʨʨʝʣʷʮʠʠ ʧʘʨʘʤʝʪʨʦʚ ʤʦʜʝʣʠ, ʠ 

ʙʳʣʦ ʧʨʠʥʷʪʦ ʵʚʨʠʩʪʠʯʝʩʢʦʝ ʨʝʰʝʥʠʝ ʩʪʨʦʠʪʴ ʰʝʩʪʴ ʜʚʫʤʝʨʥʳʭ ʬʫʥʢʮʠʡ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ. 

ʉʨʝʜʠ ʪʘʢʠʭ ʬʫʥʢʮʠʡ ʙʳʣʠ ʚʳʜʝʣʝʥʳ ʩʣʝʜʫʶʱʠʝ: 

 

 

 

ʉʯʠʪʘʝʤ, ʯʪʦ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʚʝʨʦʷʪʥʦʩʪʠ ʧʘʨʘʤʝʪʨʦʚ ʬʠʛʫʨʳ "ʬʣʘʛ" ʧʦʜʯʠʥʷʝʪʩʷ 

ʥʦʨʤʘʣʴʥʦʤʫ ʨʘʩʧʨʝʜʝʣʝʥʠʶ ʠ ʦʧʠʩʳʚʘʝʪʩʷ ʩʠʩʪʝʤʦʡ ʬʫʥʢʮʠʡ ɻʘʫʩʩʘ ʜʣʷ ʜʚʫʤʝʨʥʦʛʦ 

ʥʦʨʤʘʣʴʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ. 

 

        

ʛʜʝ p(x,y) ï ʬʫʥʢʮʠʷ ʧʣʦʪʥʦʩʪʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ; 

 12

21
]R12[C --sps=  

ï ʢʦʵʬʬʠʮʠʝʥʪ ʥʦʨʤʠʨʦʚʢʠ; 

 p ï ʯʠʩʣʦ ʧʠ; 

 
21

,ss  ï ʜʠʩʧʝʨʩʠʠ ʦʜʥʦʤʝʨʥʳʭ ʨʘʩʧʨʝʜʝʣʝʥʠʡ ʜʣʷ 

ʧʝʨʝʤʝʥʥʳʭ x ʠ y ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 

 ʘ1, ʘ2  ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʦʞʠʜʘʥʠʷ ʦʜʥʦʤʝʨʥʳʭ 

ʨʘʩʧʨʝʜʝʣʝʥʠʡ ʧʝʨʝʤʝʥʥʳʭ x ʠ y ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 
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R - ʢʦʵʬʬʠʮʠʝʥʪ ʢʦʨʨʝʣʷʮʠʠ, ʠʤʝʶʱʠʡ ʬʠʟʠʯʝʩʢʠʡ ʩʤʳʩʣ ʫʩʣʦʚʥʦʡ ʚʝʨʦʷʪʥʦʩʪʠ ʩʦʙʳʪʠʡ (x-a1) 

ʠ (x-a2); 

 

 

 

ʇʦʩʪʨʦʝʥʠʝ ʬʫʥʢʮʠʡ (1) ʦʩʫʱʝʩʪʚʣʷʣʦʩʴ ʧʨʷʤʳʤ ʨʘʩʯʝʪʦʤ ʜʚʫʤʝʨʥʳʭ ʬʫʥʢʮʠʡ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ɻʘʫʩʩʘ (2) ʩ ʠʭ ʧʦʩʣʝʜʫʶʱʝʡ ʬʘʟʟʠʬʠʢʘʮʠʝʡ ʧʫʪʝʤ ʥʦʨʤʠʨʦʚʢʠ ʤʘʢʩʠʤʫʤʘ 

ʬʫʥʢʮʠʠ (1) ʥʘ ʝʜʠʥʠʮʫ.  

ɺʩʣʝʜʩʪʚʠʝ ʯʠʩʣʦʚʦʛʦ ʭʘʨʘʢʪʝʨʘ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ ʢʦʪʠʨʦʚʦʢ ʚʘʣʶʪ ʠ ʘʢʮʠʡ, ʨʘʩʯʝʪ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʜʣʷ ʦʧʨʝʜʝʣʝʥʥʳʭ ʪʘʢʠʤ ʦʙʨʘʟʦʤ ʥʝʯʝʪʢʠʭ ʬʫʥʢʮʠʡ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʧʘʨʘʤʝʪʨʦʚ 

ʬʠʛʫʨʳ çʬʣʘʛè ʫʞʝ ʥʝ ʩʦʩʪʘʚʣʷʝʪ ʙʦʣʴʰʦʛʦ ʪʨʫʜʘ. 

ʅʘ ʨʠʩʫʥʢʘʭ 14-19 ʧʦʢʘʟʘʥʳ ʛʨʘʬʠʢʠ ʬʫʥʢʮʠʡ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʜʣʷ ʰʚʝʡʮʘʨʩʢʦʛʦ ʬʨʘʥʢʘ, 

ʧʦʩʪʨʦʝʥʥʳʝ ʥʘ ʦʩʥʦʚʘʥʠʠ ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʢʦʪʠʨʦʚʦʢ ʚʘʣʶʪʳ ʟʘ ʜʝʩʷʪʠʣʝʪʥʠʡ ʧʝʨʠʦʜ 

(1990-1999 ʛʛ.) 

 

 

ʈʠʩʫʥʦʢ 14 - ʌʫʥʢʮʠʷ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ m1 (DCʜ, DTʜ) 
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ʈʠʩʫʥʦʢ 15 - ʌʫʥʢʮʠʷ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ m2(tg(jʜ), hʜ) 

 

 

ʈʠʩʫʥʦʢ 16 - ʌʫʥʢʮʠʷ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ m3(DCʧ, DTʧ) 

 

 

ʈʠʩʫʥʦʢ 17 - ʌʫʥʢʮʠʷ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ m4(tg(jʧ), hʧ) 
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ʈʠʩʫʥʦʢ 18 - ʌʫʥʢʮʠʷ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ m5(DCʜ, DCʧ) 

 

 

ʈʠʩʫʥʦʢ 19 - ʌʫʥʢʮʠʷ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ m6(DTʜ, DTʧ) 

 

2.1.5 ʉʠʥʪʝʟ ʧʨʘʚʠʣ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʷ 

 

ɼʣʷ ʧʨʠʥʷʪʠʷ ʵʬʬʝʢʪʠʚʥʦʛʦ ʨʝʰʝʥʠʷ ʥʝʦʙʭʦʜʠʤʦ ʩʬʦʨʤʫʣʠʨʦʚʘʪʴ ʧʨʘʚʠʣʘ, ʚʳʧʦʣʥʝʥʠʝ 

ʢʦʪʦʨʳʭ ʜʘʝʪ ʥʘʜʝʞʥʳʡ ʩʠʛʥʘʣ ʪʨʝʡʜʝʨʫ. ʉʘʤʳʡ ʧʨʦʩʪʦʡ ʧʦʜʭʦʜ - ʥʘʣʦʞʠʪʴ ʦʛʨʘʥʠʯʝʥʠʷ ʥʘ 

ʟʥʘʯʝʥʠʷ ʬʫʥʢʮʠʡ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʚʠʜʘ m > 0,5 ʠ ʧʦʩʪʨʦʠʪʴ ʥʘ ʦʩʥʦʚʝ ʧʦʣʫʯʝʥʥʳʭ ʣʦʛʠʯʝʩʢʠʭ 

ʚʳʩʢʘʟʳʚʘʥʠʡ ʢʦʥʲʶʥʢʪʠʚʥʫʶ ʬʦʨʤʫ. 

ʆʜʥʘʢʦ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘʷ ʧʨʦʚʝʨʢʘ ʧʦʜʦʙʥʦʛʦ ʧʦʜʭʦʜʘ ʧʦʢʘʟʘʣʘ ʝʛʦ ʥʠʟʢʫʶ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ. ɺ ʠʪʦʛʝ ʧʦʣʫʯʝʥʥʦʝ ʧʨʘʚʠʣʦ ʦʢʘʟʳʚʘʣʦʩʴ ʥʝʦʧʨʘʚʜʘʥʥʦ ʞʝʩʪʢʠʤ ʠ ʦʪʩʝʢʘʣʦ 

ʩʣʠʰʢʦʤ ʤʥʦʛʦ çʭʦʨʦʰʠʭè ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʵʢʩʧʝʨʪʘ ʬʣʘʛʦʚ.  

ʇʦʠʩʢ ʵʚʨʠʩʪʠʯʝʩʢʦʛʦ ʨʝʰʝʥʠʷ ʦʩʫʱʝʩʪʚʣʷʣʩʷ ʧʝʨʝʙʦʨʦʤ ʚʦʟʤʦʞʥʳʭ ʢʦʤʙʠʥʘʮʠʡ 

ʜʦʧʫʩʪʠʤʳʭ ʣʦʛʠʯʝʩʢʠʭ ʚʳʩʢʘʟʳʚʘʥʠʡ ʚ ʧʘʨʘʤʝʪʨʠʯʝʩʢʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ ʤʦʜʝʣʠ, ʚʢʣʶʯʘʷ ʢʘʢ 

ʥʝʯʝʪʢʦʟʥʘʯʥʳʝ ʪʘʢ ʠ ʯʝʪʢʦʟʥʘʯʥʳʝ ʚʳʨʘʞʝʥʠʷ. 
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 ɺ ʨʝʟʫʣʴʪʘʪʝ ʜʣʷ ʩʨʘʚʥʠʪʝʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʙʳʣʦ ʦʪʦʙʨʘʥʦ ʜʝʩʷʪʴ ʧʨʘʚʠʣ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʚ 

ʪʘʙʣʠʮʝ 1. 

 

ʊʘʙʣʠʮʘ 1 - ɼʘʥʥʳʝ ʩʨʘʚʥʠʪʝʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʧʨʘʚʠʣ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ
1 

ʇʨʘʚʠʣʘ ʆʧʠʩʘʥʠʝ ʧʨʘʚʠʣʘ 

ʉʚʝʨʭ - 

ʵʬʬʝʢʪʠʚʥʳʡ 

ʧʨʦʛʥʦʟ, % 

ʕʬʬʝʢʪʠʚʥʳʡ 

ʧʨʦʛʥʦʟ, % 
ʃʦʞʥʳʡ ʬʣʘʛ, % 

1 
ȿ(A i), i = 1é6 (ɾʝʩʪʢʦʝ 

ʧʨʘʚʠʣʦ 
28,57 12,5 100 

2 
V(A i), i = 1é6 ʄʷʛʢʦʝ 

ʧʨʘʚʠʣʦ 
85,71 100 22,22 

3 
A1(DCʜ, DTʜ) ȿ 

A3(DCʧ, DTʧ) 
57,14 37,5 44,44 

4 
A1(DCʜ, DTʜ) ȿ 

A2(tg(jʜ), hʜ) 
57,14 50 33,33 

5 

(A1(DCʜ, DTʜ) ȿ 

A3(DCʧ, DTʧ)) V 

A2(tg(jʜ), hʜ) 

42,86 37,5 55,56 

6 

A1(DCʜ, DTʜ) ȿ 

A6(DTʜ, DTʧ) ȿ 

A2(tg(jʜ), hʜ) 

57,14 37,5 33,33 

7 

(A1(DCʜ, DTʜ) ȿ 

A2(tg(jʜ), hʜ)) V 

(A3(DCʧ, DTʧ) ȿ 

A4(tg(jʧ), hʧ)) 

71,43 62,5 22,22 

8 
A2(tg(jʜ), hʜ) ȿ 

A4(tg(jʧ), hʧ) 
57,14 37,5 88,89 

9 A 4(tg(jʧ), hʧ) 71,43 62,5 77,78 

10 A2(tg(jʜ), hʜ) 57,14 62,5 11,11 

 

ɺʳʩʢʘʟʳʚʘʥʠʝ Ai ʚ ʪʘʙʣʠʮʝ 1 ʝʩʪʴ ʦʛʨʘʥʠʯʝʥʠʝ ʚʠʜʘ mi > 0,5. ɾʝʩʪʢʦʝ ʧʨʘʚʠʣʦ ï ʵʪʦ 

ʢʦʥʲʶʥʢʮʠʷ ʦʛʨʘʥʠʯʝʥʠʡ ʥʘ ʟʥʘʯʝʥʠʷ ʬʫʥʢʮʠʡ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʤʦʜʝʣʠ. ʄʷʛʢʦʝ ʧʨʘʚʠʣʦ ï 

ʜʠʟʲʶʥʢʮʠʷ ʪʘʢʠʭ ʦʛʨʘʥʠʯʝʥʠʡ.  

ʉʪʦʣʙʮʳ ʚ ʧʨʘʚʦʡ ʯʘʩʪʠ ʪʘʙʣʠʮʳ ʦʟʥʘʯʘʶʪ ʩʣʝʜʫʶʱʝʝ: 

çʉʚʝʨʭ - ʵʬʬʝʢʪʠʚʥʳʡ ʧʨʦʛʥʦʟè ï ʢʦʛʜʘ ʦʪʩʢʦʢ ʧʦʩʣʝ ʧʦʣʦʪʥʠʱʘ ʧʦ ʬʘʢʪʫ ʧʨʝʚʳʰʘʣ 

ʜʣʠʥʫ ʜʨʝʚʢʘ. ɿʥʘʯʝʥʠʝ ʚ ʧʨʦʮʝʥʪʘʭ ʧʦʢʘʟʳʚʘʝʪ ʯʠʩʣʦ ʫʜʘʯʥʳʭ ʧʨʦʛʥʦʟʦʚ ʦʪ ʦʙʱʝʛʦ ʯʠʩʣʘ ʪʘʢʠʭ 

ʩʣʫʯʘʝʚ. 

çʕʬʬʝʢʪʠʚʥʳʡ ʧʨʦʛʥʦʟè ï ʢʦʛʜʘ ʦʪʩʢʦʢ ʧʦʩʣʝ ʧʦʣʦʪʥʠʱʘ ʩʦʚʧʘʜʘʣ ʩ ʜʣʠʥʦʡ ʜʨʝʚʢʘ ʠʣʠ 

ʙʳʣ ʚʳʰʝ ʝʛʦ ʧʦʣʦʚʠʥʳ. ɿʥʘʯʝʥʠʝ ʚ ʧʨʦʮʝʥʪʘʭ ʧʦʢʘʟʳʚʘʝʪ ʯʠʩʣʦ ʫʜʘʯʥʳʭ ʧʨʦʛʥʦʟʦʚ ʦʪ ʦʙʱʝʛʦ 

ʯʠʩʣʘ ʪʘʢʠʭ ʩʣʫʯʘʝʚ. 

                                                 
1
 ɼʘʥʥʳʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʘʚʠʣ ʧʦʣʫʯʝʥʳ ʥʘ ʢʦʪʠʨʦʚʢʘʭ ʰʚʝʡʮʘʨʩʢʦʛʦ ʬʨʘʥʢʘ ʢ ʜʦʣʣʘʨʫ. 
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ʃʦʞʥʳʡ ʬʣʘʛ ï ʢʦʛʜʘ ʦʪʩʢʦʢʘ ʥʝ ʙʳʣʦ ʚʦʦʙʱʝ ʠʣʠ ʦʥ ʙʳʣ ʥʠʞʝ ʧʦʣʦʚʠʥʳ ʜʨʝʚʢʘ. ɿʥʘʯʝʥʠʝ 

ʚ ʧʨʦʮʝʥʪʘʭ ʧʦʢʘʟʳʚʘʝʪ ʯʠʩʣʦ ʫʜʘʯʥʳʭ ʅɽ - ʧʨʦʛʥʦʟʦʚ ʦʪ ʦʙʱʝʛʦ ʯʠʩʣʘ ʪʘʢʠʭ ʩʣʫʯʘʝʚ. ʊʦ ʝʩʪʴ, 

ʝʩʣʠ ʧʨʘʚʠʣʦ ʥʝ ʩʨʘʙʘʪʳʚʘʝʪ, ʵʪʦʪ ʩʣʫʯʘʡ ʠʜʝʪ ʝʤʫ ʚ ʟʘʯʝʪ ʢʘʢ ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʢʘʯʝʩʪʚʦ. 

ʀʩʧʳʪʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʥʘ ʨʝʘʣʴʥʳʭ ʬʣʘʛʘʭ, ʢʦʪʦʨʳʝ ʙʳʣʠ ʦʪʦʙʨʘʥʳ ʵʢʩʧʝʨʪʦʤ ʟʘ ʧʝʨʠʦʜ, 

ʥʝ ʚʭʦʜʷʱʠʡ ʚ ʧʝʨʠʦʜ ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ, ʚʳʙʨʘʥʥʳʡ ʜʣʷ ʨʘʩʯʝʪʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢ. 

ɸʥʘʣʠʟ ʠʩʧʳʪʘʥʠʷ ʧʨʘʚʠʣ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ, ʚʳʙʠʨʘʷ ʨʘʟʣʠʯʥʳʝ ʧʨʘʚʠʣʘ, ʤʳ ʧʦʣʫʯʘʝʤ 

ʨʘʟʣʠʯʥʫʶ ʩʪʨʘʪʝʛʠʶ ʠʛʨʳ ʥʘ ʨʳʥʢʝ. 

ɾʝʩʪʢʦʝ ʧʨʘʚʠʣʦ (ʧʝʨʚʦʝ) ʜʘʝʪ ʦʯʝʥʴ ʥʘʜʝʞʥʫʶ ʩʪʨʘʪʝʛʠʶ ʠʛʨʳ, ʪʘʢ ʢʘʢ ʦʪʩʝʢʘʝʪ ʚʩʝ 

ʣʦʞʥʳʝ ʬʣʘʛʠ, ʦʜʥʘʢʦ ʧʨʠʙʳʣʴʥʦʩʪʴ ʪʘʢʦʡ ʩʪʨʘʪʝʛʠʠ ʥʠʟʢʘʷ, ʠʟ-ʟʘ ʪʦʛʦ, ʯʪʦ ʚʤʝʩʪʝ ʩ ʥʠʤʠ 

ʦʪʩʝʢʘʶʪʩʷ ʩʚʳʰʝ 70 ʧʨʦʮʝʥʪʦʚ ʩʚʝʨʭ - ʵʬʬʝʢʪʠʚʥʳʭ ʬʣʘʛʦʚ ʠ ʦʢʦʣʦ 90 ʧʨʦʮʝʥʪʦʚ ʦʙʳʯʥʳʭ. 

ʄʷʛʢʦʝ ʧʨʘʚʠʣʦ (ʚʪʦʨʦʝ) ʜʘʝʪ ʚʳʩʦʢʫʶ ʚʝʨʦʷʪʥʦʩʪʴ ʵʬʬʝʢʪʠʚʥʳʭ ʠ ʩʚʝʨʭ - ʵʬʬʝʢʪʠʚʥʳʭ 

ʧʨʦʛʥʦʟʦʚ, ʦʜʥʘʢʦ ʯʘʩʪʦ ʜʘʝʪ ʩʙʦʡ ʥʘ ʣʦʞʥʳʭ ʬʣʘʛʘʭ, ʯʪʦ ʧʨʠʚʝʜʝʪ ʢ ʙʦʣʴʰʠʤ ʫʙʳʪʢʘʤ. 

ʇʨʦʤʝʞʫʪʦʯʥʳʝ ʢʦʤʙʠʥʘʮʠʠ (ʧʨʘʚʠʣʘ 3, 4, 5, 6, 7) ʧʦʢʘʟʳʚʘʶʪ ʩʨʝʜʥʠʝ ʨʝʟʫʣʴʪʘʪʳ ʢʘʢ ʧʦ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʦʛʥʦʟʦʚ, ʪʘʢ ʠ ʧʦ ʨʘʩʧʦʟʥʘʚʘʥʠʶ ʣʦʞʥʳʭ ʬʣʘʛʦʚ. ʅʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʤ ʚ 

ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ ʥʘʜʦ ʧʨʠʟʥʘʪʴ ʧʨʘʚʠʣʦ 8, ʢʦʪʦʨʦʝ ʧʨʠ ʩʨʝʜʥʝʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʦʛʥʦʟʦʚ (57,14 ʠ 

37,5 %) ʦʙʝʩʧʝʯʠʚʘʝʪ ʥʘʜʝʞʥʦʝ ʨʘʩʧʦʟʥʘʚʘʥʠʝ ʣʦʞʥʳʭ ʬʣʘʛʦʚ (88,89 %). ʅʘʜʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ 

ʨʝʰʘʶʱʠʤ ʬʘʢʪʦʨʦʤ ʚ ʵʪʦʡ ʢʦʤʙʠʥʘʮʠʠ ʦʢʘʟʘʣʘʩʴ ʬʫʥʢʮʠʷ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ m4(tg(jʧ), hʧ), ʯʪʦ 

ʩʪʘʥʦʚʠʪʩʷ ʦʯʝʚʠʜʥʳʤ ʠʟ ʩʨʘʚʥʝʥʠʷ ʧʨʘʚʠʣ 9 ʠ 10. 

 

2.2 ʅʝʯʝʪʢʦʟʥʘʯʥʘʷ ʤʦʜʝʣʴ UP-ʪʨʝʥʜʘ 

 

ʊʨʝʥʜ ʠʣʠ ʪʝʥʜʝʥʮʠʷ ï ʵʪʦ ʫʩʪʦʡʯʠʚʦʝ, ʥʘʧʨʘʚʣʝʥʥʦʝ ʠʟʤʝʥʝʥʠʝ ʮʝʥ. ʉʫʱʝʩʪʚʫʶʪ 

ʚʦʩʭʦʜʷʱʠʝ (Up), ʥʠʩʭʦʜʷʱʠʝ (Down) ʠ ʛʦʨʠʟʦʥʪʘʣʴʥʳʝ (ʢʦʥʩʦʣʠʜʘʮʠʠ) ʪʨʝʥʜʳ. ʊʝʥʜʝʥʮʠʠ 

ʦʪʣʠʯʘʶʪʩʷ ʦʪ ʫʨʦʚʥʝʡ ʧʦʜʜʝʨʞʢʠ/ʩʦʧʨʦʪʠʚʣʝʥʠʡ ʪʝʤ, ʯʪʦ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʜʚʠʞʝʥʠʝ, ʘ 

ʫʨʦʚʥʠ ʧʦʜʜʝʨʞʢʠ/ʩʦʧʨʦʪʠʚʣʝʥʠʷ ï ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʡ ʙʘʨʴʝʨ ʥʘ ʧʫʪʠ ʵʪʦʛʦ ʜʚʠʞʝʥʠʷ. 

ɺʦʩʭʦʜʷʱʠʡ ʪʨʝʥʜ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʤ ʧʦʚʳʰʝʥʠʝʤ ʤʠʥʠʤʘʣʴʥʳʭ ʮʝʥ. ɽʛʦ 

ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʚʦʩʭʦʜʷʱʠʡ ʫʨʦʚʝʥʴ ʧʦʜʜʝʨʞʢʠ: ʪʦʥ ʟʘʜʘʶʪ ñʙʳʢʠò, ʪʦʣʢʘʶʱʠʝ ʮʝʥʳ 

ʚʚʝʨʭ.). 
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ʇʦʢʘ ʢʘʞʜʳʡ ʧʦʩʣʝʜʫʶʱʠʡ ʧʠʢ ʚʳʰʝ ʧʨʝʜʳʜʫʱʝʛʦ, ʠ ʧʦʢʘ ʢʘʞʜʦʝ ʧʦʩʣʝʜʫʶʱʝʝ ʧʘʜʝʥʠʝ 

ʚʳʰʝ ʧʨʝʜʳʜʫʱʝʛʦ, ʚʦʩʭʦʜʷʱʠʡ ʪʨʝʥʜ (Up-ʪʨʝʥʜ) ʦʩʪʘʝʪʩʷ ʜʝʡʩʪʚʫʶʱʠʤ (ʨʠʩʫʥʦʢ 20) 

 

ʈʠʩʫʥʦʢ 20 - ɺʦʩʭʦʜʷʱʠʡ ʪʨʝʥʜ 

 

ʅʠʩʭʦʜʷʱʠʡ ʪʨʝʥʜ ʷʚʣʷʝʪʩʷ ʟʝʨʢʘʣʴʥʳʤ ʦʪʦʙʨʘʞʝʥʠʝʤ ʚʦʩʭʦʜʷʱʝʛʦ, ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʤ ʧʦʥʠʞʝʥʠʝʤ ʤʘʢʩʠʤʘʣʴʥʳʭ ʮʝʥ. ɽʛʦ ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʥʠʩʭʦʜʷʱʠʤ ʫʨʦʚʥʝʤ 

ʩʦʧʨʦʪʠʚʣʝʥʠʷ: ʪʦʥ ʟʘʜʘʶʪ ñʤʝʜʚʝʜʠò, ʪʦʣʢʘʶʱʠʝ ʮʝʥʳ ʚʥʠʟ (ʨʠʩʫʥʦʢ 21). 

 

ʈʠʩʫʥʦʢ 21 - ʅʠʩʭʦʜʷʱʠʡ ʪʨʝʥʜ 

 

ʂʦʥʩʦʣʠʜʘʮʠʷ, ʠʣʠ ʛʦʨʠʟʦʥʪʘʣʴʥʳʡ ʪʨʝʥʜ (ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʨʠʩʫʥʢʦʤ 22), ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ 

ʧʝʨʝʨʳʚʦʤ ʚ ʜʚʠʞʝʥʠʠ ʨʳʥʢʘ, ʢʦʛʜʘ ʠʟʤʝʥʝʥʠʝ ʮʝʥ ʧʨʦʠʩʭʦʜʠʪ ʚ ʧʨʝʜʝʣʘʭ ʫʟʢʦʛʦ ʨʵʥʞʘ.  

 

ʈʠʩʫʥʦʢ 22 - ʂʦʥʩʦʣʠʜʘʮʠʷ 
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ɻʦʨʠʟʦʥʪʘʣʴʥʦʝ ʜʚʠʞʝʥʠʝ ʯʘʩʪʦ ʷʚʣʷʝʪʩʷ ʥʝ ʯʝʤ ʠʥʳʤ, ʢʘʢ ʧʘʫʟʦʡ ʚ ʩʫʱʝʩʪʚʫʶʱʝʤ 

ʪʨʝʥʜʝ, ʧʦʩʣʝ ʢʦʪʦʨʦʛʦ ʚʦʟʦʙʥʦʚʣʷʝʪʩʷ ʧʨʝʜʳʜʫʱʘʷ ʪʝʥʜʝʥʮʠʷ. ɺ ʪʘʢʠʝ ʧʝʨʠʦʜʳ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ 

ʜʣʠʪʴʩʷ ʜʦʚʦʣʴʥʦ ʜʦʣʛʦ, ʮʝʥʳ ʢʦʣʝʙʣʶʪʩʷ ʚ ʧʨʝʜʝʣʘʭ ʫʟʢʦʛʦ ʜʠʘʧʘʟʦʥʘ ʠ ʨʠʩʢ ʨʝʟʢʦʛʦ ʨʘʟʚʦʨʦʪʘ 

ʨʳʥʢʘ ʥʝ ʚʝʣʠʢ  

ʆʩʥʦʚʥʳʝ ʧʘʨʘʤʝʪʨʳ ʤʦʜʝʣʠ ñʪʨʝʥʜò. ɼʣʷ ʯʝʣʦʚʝʢʘ ʣʝʛʯʝ ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʛʨʘʬʠʯʝʩʢʫʶ, 

ʥʝʞʝʣʠ ʪʝʢʩʪʦʚʫʶ ʠʣʠ ʮʠʬʨʦʚʫʶ ʠʥʬʦʨʤʘʮʠʶ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʟʘʜʘʯʘ ʬʦʨʤʘʣʴʥʦʡ 

ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʘʢʪʫʘʣʴʥʦʩʪʴ. ɼʣʷ ʩʨʘʚʥʝʥʠʷ ʨʘʟʣʠʯʥʳʭ 

ʪʨʝʥʜʦʚ ʚʚʦʜʠʤ ʧʘʨʘʤʝʪʨʳ: DT, DC, tg j , h (ʨʠʩʫʥʦʢ 23). 

 

 

ʈʠʩʫʥʦʢ 23 - ʆʩʥʦʚʥʳʝ ʧʘʨʘʤʝʪʨʳ ʤʦʜʝʣʠ ñʪʨʝʥʜò 

 

1) Dʉ ï ʚʳʩʦʪʘ ʪʨʝʥʜʘ (ʜʠʘʧʘʟʦʥ ʠʟʤʝʥʝʥʠʷ ʢʦʪʠʨʦʚʦʢ ʚʘʣʶʪ). Dʉ ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʢʘʢ 

ʨʘʟʥʦʩʪʴ ʤʝʞʜʫ ʤʘʢʩʠʤʘʣʴʥʳʤ ʠ ʤʠʥʠʤʘʣʴʥʳʤ ʟʥʘʯʝʥʠʝʤ ʮʝʥʳ ʚʘʣʶʪʳ: 

 

                                                  DC = ʉ.ʤʘʢʩ - ʉ.ʤʠʥ                                                                     (5) 

 

2) DT ï ʜʠʘʧʘʟʦʥ ʠʟʤʝʥʝʥʠʷ ʚʨʝʤʝʥʠ (ʨʘʩʩʪʦʷʥʠʝ ʚ ʜʥʷʭ ʧʦ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʦʩʠ ʦʪ ʧʝʨʚʦʡ 

ʜʦ ʧʦʩʣʝʜʥʝʡ ʪʦʯʢʠ ʪʨʝʥʜʘ). DT ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʢʘʢ ʨʘʟʥʦʩʪʴ ʤʝʞʜʫ ʤʘʢʩʠʤʘʣʴʥʳʤ ʠ 

ʤʠʥʠʤʘʣʴʥʳʤ ʟʥʘʯʝʥʠʝʤ ʚʨʝʤʝʥʠ: 

 

                                                DT = T.ʤʘʢʩ - T.ʤʠʥ                                                                        (6) 
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3) tg(j) - ʪʘʥʛʝʥʩ ʫʛʣʘ ʥʘʢʣʦʥʘ ʪʨʝʥʜʘ. tg(j) ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʘʢ ʫʛʦʣ ʥʘʢʣʦʥʘ ʣʠʥʠʠ 

ʧʦʜʜʝʨʞʢʠ (ʩʦʧʨʦʪʠʚʣʝʥʠʷ). 

4) Dh ʚ - ʪʦʣʱʠʥʘ ʪʨʝʥʜʘ ʧʦ ʚʝʨʪʠʢʘʣʠ. Dh ʚ ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ  ʢʘʢ ʨʘʟʥʠʮʘ ʤʝʞʜʫ 

ʢʦʪʠʨʦʚʢʘʤʠ (bmax, bmin), ʧʦʣʫʯʝʥʥʳʤʠ ʥʘ ʪʦʯʢʘʭ ʧʝʨʝʩʝʯʝʥʠʷ ʚʝʨʪʠʢʘʣʴʥʦʡ ʧʨʷʤʦʡ ʩ ʣʠʥʠʝʡ 

ʧʦʜʜʝʨʞʢʠ ʠ ʣʠʥʠʝʡ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʧʦ ʬʦʨʤʫʣʝ: 

 

                                                 Dh ʚ =bmax -bmin                                                                               (7) 

 

5) h ï ñʥʦʨʤʘʣʴʥʘʷò ʪʦʣʱʠʥʘ ʪʨʝʥʜʘ (ʨʠʩʫʥʦʢ 24). h  ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʢʘʢ ʤʠʥʠʤʘʣʴʥʦʝ 

ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʣʠʥʠʝʡ ʧʦʜʜʝʨʞʢʠ ʠ ʩʦʧʨʦʪʠʚʣʝʥʠʷ. ɼʣʷ ʨʘʩʯʝʪʘ  h ʠʩʧʦʣʴʟʫʶʪʩʷ ʬʦʨʤʫʣʘ:   

 

                                       h = Dh ʚ  / (ã1+tg
2
j)                                            (8) 

 

 

ʈʠʩʫʥʦʢ 24 - ʅʦʨʤʘʣʴʥʘʷ ʪʦʣʱʠʥʘ ʪʨʝʥʜʘ 

 

ʇʨʠ ʩʨʘʚʥʝʥʠʠ ʪʨʝʥʜʦʚ ʚʦʟʥʠʢʘʶʪ ʩʫʙʲʝʢʪʠʚʥʳʝ ʢʦʤʧʦʥʝʥʪʳ, ʚʳʨʘʞʝʥʥʳʝ ʥʝʯʝʪʢʠʤʠ 

ʦʮʝʥʢʘʤʠ ʪʠʧʘ ñʚʦʩʭʦʜʷʱʠʡò ʪʨʝʥʜ, òʥʠʩʭʦʜʷʱʠʡò ʪʨʝʥʜ, òʢʦʥʩʦʣʠʜʘʮʠʷò. ʅʝʯʝʪʢʘʷ ʣʦʛʠʢʘ 

ʧʨʝʜʣʘʛʘʝʪ ʨʝʰʝʥʠʝ ʜʣʷ ʧʦʜʦʙʥʦʡ ʩʠʪʫʘʮʠʠ. ɺʚʦʜʠʪʩʷ ʬʫʥʢʮʠʷ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ï ʩʚʷʟʴ 

ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʟʥʘʯʝʥʠʷ ʩ ʝʛʦ ʢʘʯʝʩʪʚʝʥʥʳʤ ʣʠʥʛʚʠʩʪʠʯʝʩʢʠʤ ʦʧʠʩʘʥʠʝʤ: ɛ(ʭ). ʄʦʞʥʦ 

ʧʦʩʪʨʦʠʪʴ ʩʣʝʜʫʶʱʠʝ ʬʫʥʢʮʠʠ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ: 

1) ɛ(DT) ï ʬʫʥʢʮʠʷ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʦʪ ʜʠʘʧʘʟʦʥʘ ʚʨʝʤʝʥʠ ʪʨʝʥʜʘ, 

2) ɛ(Dʉ) - ʬʫʥʢʮʠʷ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʦʪ ʜʠʘʧʘʟʦʥʘ ʮʝʥʳ ʪʨʝʥʜʘ, 

3) ɛ(tg(j)) - ʬʫʥʢʮʠʷ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʦʪ ʪʘʥʛʝʥʩʘ ʫʛʣʘ ʥʘʢʣʦʥʘ ʪʨʝʥʜʘ, 

4) ɛ(h) - ʬʫʥʢʮʠʷ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʦʪ ʪʦʣʱʠʥʳ ʪʨʝʥʜʘ. 

ʇʨʠ ʚʚʝʜʝʥʠʠ ʪʘʢʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʬʫʥʢʮʠʡ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʨʘʟʤʝʨʥʦʩʪʴ ʟʘʜʘʯʠ ʩʠʣʴʥʦ 

ʫʚʝʣʠʯʠʚʘʝʪʩʷ. ʕʤʧʠʨʠʯʝʩʢʠ ʠʟʚʝʩʪʥʦ, ʯʪʦ ʤʝʞʜʫ ʥʝʩʢʦʣʴʢʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʤʠ 

ʪʨʝʥʜ, ʩʫʱʝʩʪʚʫʝʪ ʢʦʨʨʝʣʷʮʠʦʥʥʘʷ ʩʚʷʟʴ. ɹʳʣʠ ʚʳʷʚʣʝʥʳ ʩʣʝʜʫʶʱʠʝ ʢʦʨʨʝʣʷʮʠʦʥʥʳʝ ʧʘʨʳ 

ʧʘʨʘʤʝʪʨʦʚ:  
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1) Dʉ - DT.  

2) tg(j) ï h.. 

ʏʪʦʙʳ ʫʤʝʥʴʰʠʪʴ ʨʘʟʤʝʨʥʦʩʪʴ ʟʘʜʘʯʠ, ʧʝʨʝʭʦʜʠʤ ʢ ʧʦʩʪʨʦʝʥʠʶ ʥʝʯʝʪʢʠʭ ʬʫʥʢʮʠʡ 

ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʦʪ ʜʚʫʭ ʧʝʨʝʤʝʥʥʳʭ: 

 

                                           ɛ (Dʉ, DT)                                                          (9) 

                                               ɛ (tg(j) , h)                                                        (10) 

 

ʌʫʥʢʮʠʷ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʦʪ ʜʚʫʭ ʧʝʨʝʤʝʥʥʳʭ ʠʤʝʝʪ ʚʠʜ ʪʨʝʭʤʝʨʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ, ʯʪʦ 

ʚʠʟʫʘʣʠʟʠʨʫʝʪ ʧʨʦʮʝʩʩ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ. 

ɺ ʪʘʙʣʠʮʝ 2 ʧʨʝʜʩʪʘʚʣʝʥ ʦʙʲʝʤ ʚʳʙʦʨʢʠ ʪʨʝʥʜʦʚ ʩ ʷʥʚʘʨʷ 1990 ʧʦ ʤʘʨʪ 2001 ʛʦʜʘ ʜʣʷ ʧʷʪʠ 

ʘʤʝʨʠʢʘʥʩʢʠʭ ʢʦʤʧʘʥʠʡ: CityGroup; AT&T Corp; Home Deport Inc.; LTV Corporation; Bethlem 

Steel Corp. 

 

ʊʘʙʣʠʮʘ 2-ʆʙʲʝʤ ʚʳʙʦʨʢʠ ʪʨʝʥʜʦʚ 

ʅʘʟʚʘʥʠʝ ʢʦʤʧʘʥʠʠ ʇʝʨʠʦʜ 
ʂʦʣʠʯʝʩʪʚʦ ʦʪʨʝʟʢʦʚ ʛʨʘʬʠʢʦʚ 

Up - ʪʨʝʥʜ Down - ʪʨʝʥʜ ʂʦʥʩʦʣʠʜʘʮʠʷ 

CityGroup     ʗʥʚʘʨʴ 

 1990 

 ï  

ʤʘʨʪ 

 2001 

36 33 21 

AT&T Corp. 41 28 14 

Home Depot Inc. 34 35 18 

LTV Corporation  39 44 15 

Bethlem Steel Corp.  35 38 29 

 

ʅʘ ʨʠʩʫʥʢʝ 25 ʧʦʢʘʟʘʥ ʛʨʘʬʠʢ ʬʫʥʢʮʠʠ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ɛ(DC, DT) ʜʣʷ ʢʦʤʧʘʥʠʠ 

CityGroup, ʧʦʩʪʨʦʝʥʥʳʡ ʥʘ ʦʩʥʦʚʘʥʠʠ ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʢʦʪʠʨʦʚʦʢ ʘʢʮʠʡ ʟʘ ʧʝʨʠʦʜ (1990-

2001 ʛ.ʛ.) 

 

ʈʠʩʫʥʦʢ 25 - ʌʫʥʢʮʠʷ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ɛ(DC, DT) ʜʣʷ ʢʦʤʧʘʥʠʠ CityGroup  
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ʅʘ ʨʠʩʫʥʢʝ 26 ʧʦʢʘʟʘʥ ʛʨʘʬʠʢ ʬʫʥʢʮʠʠ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ɛ(tg(j), h) ʜʣʷ ʢʦʤʧʘʥʠʠ 

CityGroup, ʧʦʩʪʨʦʝʥʥʳʡ ʥʘ ʦʩʥʦʚʘʥʠʠ ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʢʦʪʠʨʦʚʦʢ ʘʢʮʠʡ ʟʘ ʧʝʨʠʦʜ (1990-

2001 ʛ.ʛ.) 

 

 

ʈʠʩʫʥʦʢ 26  - ʌʫʥʢʮʠʷ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ɛ(tg(j), h) ʜʣʷ ʢʦʤʧʘʥʠʠ CityGroup 

 

ɺ ʪʘʙʣʠʮʝ 3 ʧʨʝʜʩʪʘʚʣʝʥʳ ʟʥʘʯʝʥʠʷ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʜʣʷ UP-ʪʨʝʥʜʘ 

ʚʳʰʝʥʘʟʚʘʥʥʳʭ ʢʦʤʧʘʥʠʡ. 

 

ʊʘʙʣʠʮʘ 3 - ɿʥʘʯʝʥʠʷ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʅʘʟʚʘʥʠʝ 

ʢʦʤʧʘʥʠʠ 

ɺʝʣʠʯʠʥʳ                       Up ï ʪʨʝʥʜ 

T C tg j h 

CityGroup ʄɸʂʉ(X) 

ʄʀʅ(X) 

ɼʀʉʇ(X) 

ʉʈɿʅɸʏ(X) 

ʂʆʈʈɽʃ(X, Y) 

26 

3 

39,4 

10,3 

15312 

1625 

11038404,6 

6275 

1,81 

0,2 

0,17 

0,76 

2 

0,1 

0,3 

1,36 

                      0,58 -0,24 

AT&T Corp. ʄɸʂʉ(X) 

ʄʀʅ(X) 

ɼʀʉʇ(X) 

ʉʈɿʅɸʏ(X) 

ʂʆʈʈɽʃ(X, Y) 

28 

4 

29,96 

9,4 

15812 

2750 

9395785,62 

6072,35 

2,68 

0,17 

0,34 

0,81 

1,86 

0,23 

0,24 

1,13 

                      0,62 -0,33 

Home Deport  

Inc. 

ʄɸʂʉ(X) 

ʄʀʅ(X) 

ɼʀʉʇ(X) 

ʉʈɿʅɸʏ(X) 

ʂʆʈʈɽʃ(X, Y) 

26 

7 

46,27 

13,67 

11750 

3687 

7485261,91 

8214,28 

1,93 

0,21 

0,18 

0,72 

1,4 

0,3 

0,21 

1,52 

                      0,64 -0,43 

LTV Corporation ʄɸʂʉ(X) 

ʄʀʅ(X) 

ɼʀʉʇ(X) 

ʉʈɿʅɸʏ(X) 

ʂʆʈʈɽʃ(X, Y) 

14 

3 

10,18 

6 

14412 

2980 

7757875,48 

5996,64 

2,09 

0,18 

0,84 

0,95 

1,2 

0,15 

0,19 

0,2 

                     0,41 -0,28 

Bethlem Steel 

Corp. 

ʄɸʂʉ(X) 

ʄʀʅ(X) 

ɼʀʉʇ(X) 

ʉʈɿʅɸʏ(X) 

ʂʆʈʈɽʃ(X, Y) 

21 

3 

17,4 

7,59 

14780 

2900 

9280744,77 

6308,15 

1,69 

0,18 

0,25 

0,8 

1,87 

0,2 

0,3 

0,98 

                     0,49 -0,31 
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2.3 ʄʝʪʦʜʠʢʘ ʦʙʨʘʙʦʪʢʠ ʮʠʬʨʦʚʳʭ ʜʘʥʥʳʭ ʚʘʣʶʪʥʳʭ ʠ ʬʦʥʜʦʚʳʭ ʨʳʥʢʦʚ, 

     ʦʩʥʦʚʘʥʥʘʷ ʥʘ ʢʦʤʧʣʝʢʩʥʦʡ ʥʝʯʝʪʢʦʟʥʘʯʥʦʡ ʤʦʜʝʣʠ ʬʠʛʫʨ çʬʣʘʛè + çʪʨʝʥʜè 

 

ʅʘ ʨʠʩʫʥʢʝ 27 ʠʟʦʙʨʘʞʝʥʘ ʦʙʱʘʷ ʩʭʝʤʘ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʜʣʷ ʨʘʙʦʪʳ ʩ 

ʤʦʜʝʣʴʶ çʪʨʝʥʜè 

 

 

ʈʠʩʫʥʦʢ 27 - ɸʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʡ ʢʦʤʧʣʝʢʩ ʜʣʷ ʨʘʙʦʪʳ ʩ ʤʦʜʝʣʴʶ çʪʨʝʥʜè (ʦʙʱʘʷ ʩʭʝʤʘ) 
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ʅʘ ʨʠʩʫʥʢʝ 28 ʠʟʦʙʨʘʞʝʥʘ ʦʙʱʘʷ ʩʭʝʤʘ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʜʣʷ ʨʘʙʦʪʳ ʩ 

ʤʦʜʝʣʴʶ çʬʣʘʛè 

 

 

ʈʠʩʫʥʦʢ 28 - ɸʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʡ ʢʦʤʧʣʝʢʩ ʜʣʷ ʨʘʙʦʪʳ ʩ ʤʦʜʝʣʴʶ çʬʣʘʛè (ʦʙʱʘʷ ʩʭʝʤʘ) 
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ʅʘ ʨʠʩʫʥʢʝ 29 ʧʦʢʘʟʘʥʘ ʦʙʦʙʱʝʥʥʘʷ ʤʦʜʝʣʴ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʷ ʜʣʷ ʢʦʤʧʣʝʢʩʥʦʡ ʨʘʙʦʪʳ ʩ 

ʤʦʜʝʣʷʤʠ çʬʣʘʛ+ʪʨʝʥʜè. 

 

ʈʠʩʫʥʦʢ 29 - ʆʙʦʙʱʝʥʥʘʷ ʤʦʜʝʣʴ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʷ ʜʣʷ ʢʦʤʧʣʝʢʩʥʦʡ ʨʘʙʦʪʳ ʩ ʤʦʜʝʣʷʤʠ 

                   çʬʣʘʛ+ʪʨʝʥʜè 

 

2.3.1 ʇʦʣʫʯʝʥʠʝ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʢʦʪʠʨʦʚʦʢ ʚʘʣʶʪ ʠ ʘʢʮʠʡ.  

 

ʀʥʬʦʨʤʘʮʠʦʥʥʳʝ ʧʦʪʦʢʠ ʚ ʟʘʜʘʯʝ ʦʙʨʘʙʦʪʢʠ ʠʩʪʦʨʠʯʝʩʢʠʭ ʜʘʥʥʳʭ. ɼʣʷ ʧʦʣʫʯʝʥʠʷ 

ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʢʦʪʠʨʦʚʦʢ ʚʘʣʶʪ ʠ ʘʢʮʠʡ ʧʨʠʤʝʥʷʝʪʩʷ  ʪʝʭʥʦʣʦʛʠʷ ʤʘʰʠʥʥʦʛʦ 

ʦʙʫʯʝʥʠʷ ʥʘ ʚʳʙʦʨʢʝ ʬʠʛʫʨ, ʩʦʩʪʘʚʣʝʥʥʦʡ ʦʧʳʪʥʳʤ ʩʧʝʮʠʘʣʠʩʪʦʤ ʧʦ ʨʳʥʢʫ, ʵʢʩʧʝʨʪʦʤ. 

ʆʩʥʦʚʥʳʝ ʪʨʝʙʦʚʘʥʠʷ, ʢʦʪʦʨʳʝ ʧʨʝʜʲʷʚʣʷʶʪʩʷ ʢ ʧʨʦʛʨʘʤʤʥʦʤʫ ʢʦʤʧʣʝʢʩʫ ï ʵʪʦ ʛʠʙʢʦʩʪʴ 

ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʛʨʘʬʠʯʝʩʢʠʭ ʜʘʥʥʳʭ, ʫʜʦʙʥʳʡ ʠʥʪʫʠʪʠʚʥʦ ʧʦʥʷʪʥʳʡ ʠʥʪʝʨʬʝʡʩ. ʅʘ ʨʠʩʫʥʢʝ 30 

ʧʦʢʘʟʘʥʘ ʩʭʝʤʘ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʧʦʪʦʢʦʚ, ʦʙʝʩʧʝʯʠʚʘʶʱʘʷ ʨʘʙʦʪʫ ʩʠʩʪʝʤʳ ʠ ʵʢʩʧʝʨʪʘ ʚ ʨʝʞʠʤʝ 

ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʧʦ ʦʙʨʘʟʮʘʤ. 

 

ʈʠʩʫʥʦʢ 30 - ʉʭʝʤʘ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʧʦʪʦʢʦʚ ʧʨʦʮʝʩʩʘ ʘʥʘʣʠʟʘ ʠʩʪʦʨʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʚ ʨʝʞʠʤʝ 

            ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʧʦ ʦʙʨʘʟʮʘʤ. 
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2.4 ɺʳʚʦʜʳ 

 

ʅʘʜʦ ʧʦʥʠʤʘʪʴ, ʯʪʦ ʤʝʪʦʜʠʢʘ, ʦʩʥʦʚʘʥʥʘʷ ʥʘ ʥʝʯʝʪʢʦʟʥʘʯʥʦʡ ʤʦʜʝʣʠ ʬʠʛʫʨ çʬʣʘʛè ʠ 

çʪʨʝʥʜè ʥʝ ʛʘʨʘʥʪʠʨʫʝʪ 100 ʧʨʦʮʝʥʪʥʦʛʦ ʫʩʧʝʭʘ. ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʤʦʜʝʣʠ ʟʘʚʠʩʠʪ ʦʪ ʦʧʳʪʘ 

ʵʢʩʧʝʨʪʘ, ʚʳʙʨʘʥʥʳʭ ʧʨʘʚʠʣ ʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʢʦʥʢʨʝʪʥʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘ. ʈʘʩʩʤʦʪʨʠʤ ʵʪʠ 

ʬʘʢʪʦʨʳ ʧʦʜʨʦʙʥʝʝ. 

ɺʣʠʷʥʠʝ ʦʧʳʪʘ ʵʢʩʧʝʨʪʘ. ʕʢʩʧʝʨʪ, ʢʘʢ ʣʠʮʦ, ʧʨʠʥʠʤʘʶʱʝʝ ʨʝʰʝʥʠʝ ʦ ʚʢʣʶʯʝʥʠʠ ʠʣʠ ʥʝ 

ʚʢʣʶʯʝʥʠʠ ʢʦʥʢʨʝʪʥʦʛʦ ʦʙʨʘʟʮʘ ʬʠʛʫʨʳ ʬʣʘʛ (ʠʣʠ ʪʨʝʥʜ) ʚ ʩʪʘʪʠʩʪʠʯʝʩʢʫʶ ʚʳʙʦʨʢʫ ʤʦʞʝʪ 

ʧʦʚʣʠʷʪʴ ʥʘ ʢʘʯʝʩʪʚʦ ʵʪʦʡ ʚʳʙʦʨʢʠ, ʯʪʦ ʩʢʘʞʝʪʩʷ ʚ ʜʘʣʴʥʝʡʰʝʤ ʥʘ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʘʙʦʪʳ 

ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ. ʊʘʢ, ʥʘʧʨʠʤʝʨ, ʦʥ ʤʦʞʝʪ ʥʘʙʨʘʪʴ ʩʣʠʰʢʦʤ ʤʥʦʛʦ ʨʘʟʥʦʨʦʜʥʳʭ 

ʦʙʨʘʟʮʦʚ, ʠʟ-ʟʘ ʯʝʛʦ ʩʠʩʪʝʤʘ ʙʫʜʝʪ ʨʝʘʛʠʨʦʚʘʪʴ ʥʘ ʚʩʝ ʬʠʛʫʨʳ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ çʧʣʦʭʠʝè, ʠ 

ʢʘʯʝʩʪʚʦ ʧʨʦʛʥʦʟʘ ʙʫʜʝʪ ʥʠʟʢʠʤ. ʇʨʝʜʚʘʨʠʪʝʣʴʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʪʝʩʪʠʨʦʚʘʥʠʷ ʩʠʩʪʝʤʳ ʧʦʢʘʟʘʣʠ, 

ʯʪʦ ʥʘʠʣʫʯʰʠʝ ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʚʳʙʦʨʢʠ ʦʙʝʩʧʝʯʠʚʘʶʪ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʦʛʥʦʟʘ ʥʘ ʫʨʦʚʥʝ 60-85 

% ʫʩʧʝʰʥʳʭ ʧʨʦʛʥʦʟʦʚ ʦʪ ʦʙʱʝʛʦ ʯʠʩʣʘ. ʇʨʠ ʵʪʦʤ ʪʘʢʦʡ ʨʝʟʫʣʴʪʘʪ ʟʘʯʘʩʪʫʶ ʧʦʣʫʯʘʝʪʩʷ ʧʫʪʝʤ 

ʤʥʦʛʦʢʨʘʪʥʦʛʦ ʦʙʫʯʝʥʠʷ ʩʠʩʪʝʤʳ. ʊ.ʝ., ʵʢʩʧʝʨʪ ʜʦʣʞʝʥ ʫʤʝʪʴ ʦʙʲʝʢʪʠʚʥʦ ʦʮʝʥʠʚʘʪʴ ʨʝʟʫʣʴʪʘʪ 

ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʧʦ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʚʳʙʦʨʢʝ ʠ ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʢʦʨʨʝʢʪʠʨʦʚʘʪʴ ʝʝ ʩʦʩʪʘʚ. 

ʀʥʦʛʜʘ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʧʦʟʠʪʠʚʥʦʛʦ ʵʬʬʝʢʪʘ ʧʨʠʭʦʜʠʪʩʷ ʚʳʧʦʣʥʷʪʴ ʜʦ ʧʷʪʠ ʠʪʝʨʘʮʠʡ ʦʙʫʯʝʥʠʷ.  

ɺʣʠʷʥʠʝ ʚʳʙʨʘʥʥʳʭ ʧʨʘʚʠʣ. ɺʣʠʷʥʠʝ ʧʨʘʚʠʣ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʷ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ 

ʙʦʣʝʝ ʞʝʩʪʢʠʝ ʧʨʘʚʠʣʘ ʦʙʝʩʧʝʯʠʚʘʶʪ ʫʚʝʣʠʯʝʥʠʝ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʦʛʥʦʟʦʚ, ʥʦ 

ʯʘʩʪʦʪʘ ʵʪʠʭ ʧʨʦʛʥʦʟʦʚ ʨʝʟʢʦ ʧʘʜʘʝʪ. ʊʘʢ, ʥʘʧʨʠʤʝʨ, ʜʣʷ ʤʷʛʢʦʛʦ ʧʨʘʚʠʣʘ ʥʘ ʩʨʝʜʥʝʩʨʦʯʥʳʭ 

ʧʨʦʛʥʦʟʘʭ ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʜʦ ʧʦʣʫʩʦʪʥʠ ʧʨʦʛʥʦʟʦʚ ʚ ʛʦʜʫ, ʥʦ ʧʨʠ ʵʪʦʤ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʦʛʥʦʟʘ 

ʙʫʜʝʪ ʙʣʠʟʢʘ ʢ 50 %, ʯʪʦ ʨʘʚʥʦʩʠʣʴʥʦ ʩʣʫʯʘʡʥʦʤʫ ʚʳʙʦʨʫ. ʅʘʦʙʦʨʦʪ, ʞʝʩʪʢʦʝ ʧʨʘʚʠʣʦ, 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʥʘ ʫʨʦʚʥʝ 85-90 ʧʨʦʮʝʥʪʦʚ, ʥʦ ʯʠʩʣʦ ʪʘʢʠʭ ʧʨʦʛʥʦʟʦʚ ʙʫʜʝʪ ʢʨʘʡʥʝ 

ʥʠʟʢʠʤ (1-2 ʧʨʦʛʥʦʟʘ ʥʘ ʧʷʪʴ ʣʝʪ). ʆʧʪʠʤʘʣʴʥʳʤ ʨʝʰʝʥʠʝʤ ʦʢʘʟʳʚʘʝʪʩʷ ʧʨʦʤʝʞʫʪʦʯʥʦʝ ʧʨʘʚʠʣʦ, 

ʦʩʥʦʚʘʥʥʦʝ ʥʘ ʢʦʤʙʠʥʘʮʠʠ ʜʚʫʭ (ʨʝʞʝ 3-ʭ) ʢʣʶʯʝʚʳʭ ʬʫʥʢʮʠʡ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ. ʊʘʢʠʝ ʧʨʘʚʠʣʘ 

ʧʦʟʚʦʣʷʶʪ ʧʦʣʫʯʘʪʴ 2-3 ʵʬʬʝʢʪʠʚʥʳʭ ʧʨʦʛʥʦʟʘ ʚ ʛʦʜʫ ʧʦ ʢʘʞʜʦʤʫ ʠʥʩʪʨʫʤʝʥʪʫ ʧʨʠ ʠʭ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ 60-85 ʧʨʦʮʝʥʪʦʚ. 

ɺʣʠʷʥʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʢʦʥʢʨʝʪʥʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘ. ɺʣʠʷʥʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʢʦʥʢʨʝʪʥʦʛʦ 

ʠʥʩʪʨʫʤʝʥʪʘ ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʥʝʢʦʪʦʨʳʝ ʠʥʩʪʨʫʤʝʥʪʳ ʧʦʟʚʦʣʷʶʪ ʧʦʣʫʯʘʪʴ ʵʬʬʝʢʪʠʚʥʳʝ 

ʚʳʙʦʨʢʠ ʩʨʘʚʥʠʪʝʣʴʥʦ ʣʝʛʢʦ ʩ ʧʝʨʚʦʡ ʠʪʝʨʘʮʠʠ, ʜʨʫʛʠʝ ʧʦʟʚʦʣʷʶʪ ʧʦʣʫʯʠʪʴ ʭʦʨʦʰʫʶ 

ʦʙʫʯʘʶʱʫʶ ʚʳʙʦʨʢʫ ʧʦʩʣʝ ʤʥʦʛʦʢʨʘʪʥʳʭ ʧʦʧʳʪʦʢ ʵʢʩʧʝʨʪʘ (ʜʦ ʧʷʪʠ ʠʪʝʨʘʮʠʡ) ʠ, ʥʘʢʦʥʝʮ, 

ʪʨʝʪʴʷ ʛʨʫʧʧʘ ʠʥʩʪʨʫʤʝʥʪʦʚ ʵʪʦ ʪʝ, ʢʦʪʦʨʳʝ ʥʝ ʦʙʝʩʧʝʯʠʚʘʶʪ ʵʬʬʝʢʪʠʚʥʦʛʦ ʧʨʦʛʥʦʟʘ ʚ ʩʠʣʫ ʩʚʦʝ 

ʘʧʨʠʦʨʥʦʡ ʥʝʧʨʝʜʩʢʘʟʫʝʤʦʩʪʠ. ʊʘʢ, ʥʘʧʨʠʤʝʨ, ʢ ʪʨʝʪʴʝʡ ʛʨʫʧʧʝ ʦʪʥʦʩʠʪʩʷ ʘʥʛʣʠʡʩʢʦʡ ʬʫʥʪ 

(GBP) ʥʘ ʨʳʥʢʝ Forex ʠʣʠ ʘʢʮʠʠ ʢʦʤʧʘʥʠʠ ɹʦʠʥʛ (BA) ʥʘ ʨʳʥʢʝ Dow Jones. ʉ ʫʯʝʪʦʤ ʵʪʠʭ 

ʬʘʢʪʦʨʦʚ ʦʧʪʠʤʘʣʴʥʦʡ ʩʪʨʘʪʝʛʠʝʡ ʬʦʨʤʠʨʦʚʘʥʠʷ ʵʬʬʝʢʪʠʚʥʦʛʦ ʧʫʣʘ ʠʥʩʪʨʫʤʝʥʪʦʚ (ʚʘʣʶʪ ʠ 
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ʘʢʮʠʡ) ʷʚʣʷʝʪʩʷ ʦʧʨʝʜʝʣʝʥʠʝ ʛʨʘʥʠʮʳ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠ ʯʠʩʣʘ ʧʨʦʛʥʦʟʦʚ ʚ ʛʦʜʫ, 

ʥʠʞʝ ʢʦʪʦʨʳʭ ʚʢʣʶʯʝʥʠʝ  ʠʥʩʪʨʫʤʝʥʪʘ ʚ ʧʫʣ ʙʫʜʝʪ ʥʝʮʝʣʝʩʦʦʙʨʘʟʥʳʤ. ɺ ʧʝʨʩʧʝʢʪʠʚʝ ʤʦʞʥʦ 

ʦʪʩʣʝʞʠʚʘʪʴ ʠʟʤʝʥʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʪʝʭ ʠʣʠ ʠʥʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ, ʧʦʣʫʯʘʪʴ ʥʦʚʳʝ ʦʙʫʯʘʶʱʠʝ 

ʚʳʙʦʨʢʠ ʧʦ ʨʘʥʝʝ ʦʪʢʣʦʥʝʥʥʳʤ, ʧʦʜʜʝʨʞʠʚʘʷ ʪʘʢʠʤ ʦʙʨʘʟʦʤ ʧʫʣ ʥʘ ʥʝʢʦʪʦʨʦʤ ʫʨʦʚʥʝ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ. ʀʥʪʝʨʝʩʥʦ ʪʘʢʞʝ ʚʳʷʚʠʪʴ ʢʦʨʨʝʣʷʮʠʶ ʩʦʙʳʪʠʡ ʤʝʞʜʫ ʨʘʟʣʠʯʥʳʤʠ 

ʠʥʩʪʨʫʤʝʥʪʘʤʠ, ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʠʪ ʬʦʨʤʠʨʦʚʘʪʴ ʙʦʣʝʝ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʳʡ ʧʫʣ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ 

ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʧʦʪʝʨʴ. 
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3. ʂʆʄʇʔʖʊɽʈʅɸʗ ʈɽɸʃʀɿɸʎʀʗ 

 

3.1 ʇʨʦʛʨʘʤʤʥʳʡ ʢʦʤʧʣʝʢʩ EM 

 

ʇʨʦʛʨʘʤʤʥʳʡ ʢʦʤʧʣʝʢʩ EM ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʘʥʘʣʠʟʘ ʛʨʘʬʠʢʦʚ ʠʟʤʝʥʝʥʠʷ ʢʦʪʠʨʦʚʦʢ ʩ 

ʮʝʣʴʶ ʚʳʷʚʣʝʥʠʷ ʠ ʧʨʝʜʩʢʘʟʘʥʠʷ ʬʠʛʫʨʳ ʬʣʘʛ. ɼʘʣʝʝ ʧʨʠʚʝʜʝʥ ʢʨʘʪʢʠʡ ʦʙʟʦʨ ʬʫʥʢʮʠʡ 

ʧʨʦʛʨʘʤʤʥʦʛʦ ʢʦʤʧʣʝʢʩʘ. 

 

3.1.1 ʆʙʟʦʨ ʬʫʥʢʮʠʡ ʧʨʦʛʨʘʤʤʥʦʛʦ  ʢʦʤʧʣʝʢʩʘ EM 

 

ʇʨʦʛʨʘʤʤʘ EM ʨʘʙʦʪʘʝʪ ʚ ʆʉ Windows XP, ʠʩʧʦʣʴʟʫʝʪ ʉʋɹɼ MS SQL ʚʝʨʩʠʠ 8, ʦʙʣʘʜʘʝʪ 

ʠʥʪʫʠʪʠʚʥʦ-ʧʦʥʷʪʥʳʤ ʠʥʪʝʨʬʝʡʩʦʤ. ʇʨʦʛʨʘʤʤʥʳʡ ʢʦʤʧʣʝʢʩ ʥʘʩʪʨʦʝʥ ʥʘ ʦʩʫʱʝʩʪʚʣʝʥʠʝ 

ʩʨʝʜʥʝʩʨʦʯʥʳʭ ʧʨʦʛʥʦʟʦʚ ʥʘ ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ ʠʩʪʦʨʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʢʦʪʠʨʦʚʦʢ ʘʢʮʠʡ ʢʦʤʧʘʥʠʡ ʠ 

ʚʘʣʶʪ. ɺ ʢʘʯʝʩʪʚʝ ʠʩʪʦʨʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʥʝʚʥʳʝ ʢʦʪʠʨʦʚʢʠ ʥʘ ʤʦʤʝʥʪ ʟʘʢʨʳʪʠʷ 

ʙʠʨʞʠ. ʅʘ ʨʠʩʫʥʢʝ 31 ʠʟʦʙʨʘʞʝʥʦ ʛʣʘʚʥʦʝ ʤʝʥʶ ʧʨʦʛʨʘʤʤʳ. 

 

 

ʈʠʩʫʥʦʢ 31 - ɻʣʘʚʥʦʝ ʤʝʥʶ ʧʨʦʛʨʘʤʤʥʦʛʦ ʢʦʤʧʣʝʢʩʘ EM 

 

3.1.2 ɺʚʦʜ ʜʘʥʥʳʭ ʠ ʤʘʰʠʥʥʦʝ ʦʙʫʯʝʥʠʝ 

 

ʄʝʥʶ ʦʙʫʯʝʥʠʷ ʚʢʣʶʯʘʝʪ ʪʨʠ ʬʫʥʢʮʠʠ (ʨʠʩʫʥʦʢ 32): ʌʣʘʛʠ, ʊʨʝʥʜʳ, ɺʚʦʜ ʜʘʥʥʳʭ.  

 

 

ʈʠʩʫʥʦʢ 32 - ʄʝʥʶ çʆʙʫʯʝʥʠʝè 

 

ɺ ʵʪʠʭ ʨʝʞʠʤʘʭ ʃʇʈ ʟʘʛʨʫʞʘʝʪ ʠʩʪʦʨʠʯʝʩʢʠʝ ʜʘʥʥʳʝ ʚ ʙʘʟʫ ʜʘʥʥʳʭ ʢʦʤʧʣʝʢʩʘ ʠ 

ʧʨʦʠʟʚʦʜʠʪ ʤʘʰʠʥʥʦʝ ʦʙʫʯʝʥʠʝ. 
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3.1.2.1 ɺʚʦʜ ʜʘʥʥʳʭ  

 

ɺ ʨʝʞʠʤʝ çɺʚʦʜ ʜʘʥʥʳʭè (ʨʠʩʫʥʦʢ 33) ʃʇʈ ʤʦʞʝʪ ʟʘʛʨʫʟʠʪʴ ʠʩʪʦʨʠʯʝʩʢʠʝ ʜʘʥʥʳʝ ʟʘ ʚʝʩʴ 

ʧʝʨʠʦʜ ʦʙʫʯʝʥʠʷ, ʩʦʟʜʘʪʴ ʰʘʙʣʦʥ ʜʣʷ ʚʚʦʜʘ ʜʘʥʥʳʭ ʧʦ ʛʨʫʧʧʝ ʠʥʩʪʨʫʤʝʥʪʦʚ ʥʘ ʪʝʢʫʱʫʶ ʜʘʪʫ, ʠ 

ʟʘʛʨʫʟʠʪʴ ʪʝʢʫʱʠʝ ʜʘʥʥʳʝ ʜʣʷ ʦʙʥʦʚʣʝʥʠʷ ɹɼ ʢʦʪʠʨʦʚʦʢ. 

 

 

ʈʠʩʫʥʦʢ 33 - ʄʝʥʶ çɺʚʦʜ ʜʘʥʥʳʭè 

 

ʉʦʟʜʘʥʠʝ ʰʘʙʣʦʥʘ. ʐʘʙʣʦʥ ʚ ʢʦʤʧʣʝʢʩʝ EM ï ʵʪʦ ʩʧʝʮʠʘʣʴʥʳʡ ʬʘʡʣ ʚ ʬʦʨʤʘʪʝ Excel, ʩ 

ʧʦʤʦʱʴʶ ʢʦʪʦʨʦʛʦ ʚ ɹɼ ʩʠʩʪʝʤʳ ʚʚʦʜʷʪʩʷ ʥʦʚʳʝ ʢʦʪʠʨʦʚʢʠ ʥʘ ʪʝʢʫʱʫʶ ʜʘʪʫ. ʆʥ ʥʝʦʙʭʦʜʠʤ ʜʣʷ 

ʪʦʛʦ, ʯʪʦʙʳ ʦʙʝʩʧʝʯʠʪʴ ʨʘʙʦʪʫ ʧʦ ʚʚʦʜʫ ʜʘʥʥʳʭ ʚ ʨʝʞʠʤʝ off-line. ʕʪʦ ʧʨʦʜʠʢʪʦʚʘʥʦ ʚʦʧʨʦʩʘʤʠ 

ʟʘʱʠʪʳ ʠʥʬʦʨʤʘʮʠʠ ʠ ʧʦʟʚʦʣʷʝʪ ʚʳʧʦʣʥʷʪʴ ʨʘʙʦʪʫ ʧʦ ʦʙʥʦʚʣʝʥʠʶ ʢʦʪʠʨʦʚʦʢ ʚ ʥʝʟʘʚʠʩʠʤʦʤ ʦʪ 

ʦʩʥʦʚʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʨʝʞʠʤʝ. ɼʣʷ ʜʘʥʥʳʭ ʧʦ ʛʨʫʧʧʝ ʠʥʩʪʨʫʤʝʥʪʦʚ ʥʘ ʪʝʢʫʱʫʶ ʜʘʪʫ ʩʦʟʜʘʶʪʩʷ 

ʰʘʙʣʦʥʳ - ʬʘʡʣʳ ʬʦʨʤʘʪʘ xls, ʚ ʢʦʪʦʨʳʝ ʃʇʈ ʚʨʫʯʥʫʶ ʚʚʦʜʠʪ ʜʘʥʥʳʝ.  

ɺ ʬʘʡʣ ʰʘʙʣʦʥʘ ʚʳʚʝʜʝʥʘ ʠʥʬʦʨʤʘʮʠʷ ʦ ʪʝʢʫʱʝʤ ʩʦʩʪʦʷʥʠʠ ʢʘʞʜʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘ: 

- ʥʘʟʚʘʥʠʝ; 

- ʠʜʝʥʪʠʬʠʢʘʪʦʨ; 

- ʩʦʩʪʦʷʥʠʝ ʠʥʩʪʨʫʤʝʥʪʘ: ʘ) ʛʦʪʦʚ ʢ ʧʨʦʛʥʦʟʫ, ʙ) ʦʪʢʨʳʪʘ ʧʦʟʠʮʠʷ, ʚ) ʠʩʢʣʶʯʝʥ ʠʟ ʧʫʣʘ  

  ʧʨʦʛʥʦʟʦʚ; 

- ʩʦʩʪʦʷʥʠʝ ʦʪʢʨʳʪʦʡ ʧʦʟʠʮʠʠ: ʘ) ʥʝʪ ʧʨʦʛʥʦʟʘ, ʙ) ʦʪʢʨʳʪʘ ʧʦʟʠʮʠʷ-ʨʦʩʪ ʧʨʠʙʳʣʠ,  

   ʚ) ʦʪʢʨʳʪʘ ʧʦʟʠʮʠʷ-ʩʥʠʞʝʥʠʝ ʧʨʠʙʳʣʠ, ʛ) ʦʪʢʨʳʪʘ ʧʦʟʠʮʠʷ-ʨʦʩʪ ʫʙʳʪʢʦʚ, ʜ) ʦʪʢʨʳʪʘ  

   ʧʦʟʠʮʠʷ-ʩʥʠʞʝʥʠʝ ʫʙʳʪʢʦʚ, ʝ) ʦʪʢʨʳʪʘ ʧʦʟʠʮʠʷ ï ʜʘʥʥʳʭ ʝʱʝ ʥʝʪ; 

- ʩʪʘʪʠʩʪʠʢʘ ʧʦ ʠʥʩʪʨʫʤʝʥʪʫ: (ʚ ʧʨʦʮʝʥʪʘʭ ʢ ʦʙʱʝʤʫ ʯʠʩʣʫ ʦʪʢʨʳʪʳʭ ʧʦʟʠʮʠʡ) ʘ) ʟʘʢʨʳʪʦ  

   ʧʦ ʣʠʤʠʪ - ʦʨʜʝʨʫ, ʙ) ʟʘʢʨʳʪʦ ʧʦ ʩʪʦʧ - ʣʦʩʩʫ, ʚ) ʟʘʢʨʳʪʦ ʧʨʠʥʫʜʠʪʝʣʴʥʦ; 

- ʨʝʟʫʣʴʪʘʪ ʧʦʩʣʝʜʥʝʛʦ ʧʨʦʛʥʦʟʘ :ʘ) ʟʘʢʨʳʪ ʧʦ ʣʠʤʠʪ - ʦʨʜʝʨʫ, ʙ) ʟʘʢʨʳʪ ʧʦ ʩʪʦʧ - ʣʦʩʩʫ,  

   ʚ) ʟʘʢʨʳʪ ʧʨʠʥʫʜʠʪʝʣʴʥʦ, ʛ) ʥʝʠʟʚʝʩʪʝʥ 

- ʢʦʪʠʨʦʚʢʘ (ʚʚʦʜʠʪʩʷ ʦʧʝʨʘʪʦʨʦʤ)  
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ʅʘ ʨʠʩʫʥʢʝ 34 ʧʦʢʘʟʘʥʘ ʢʦʧʠʷ ʵʢʨʘʥʘ ʩ ʜʠʘʣʦʛʦʤ ʬʦʨʤʠʨʦʚʘʥʠʷ ʰʘʙʣʦʥʘ ʧʦ ʠʥʩʪʨʫʤʝʥʪʫ 

Citigroup 

 

ʈʠʩʫʥʦʢ 34 - ʆʢʥʦ çɻʝʥʝʨʘʮʠʷ ʰʘʙʣʦʥʘè 

 

ʅʘ ʨʠʩʫʥʢʝ 35 ʧʦʢʘʟʘʥ ʬʘʡʣ ʩ ʩʦʜʝʨʞʘʥʠʝʤ ʰʘʙʣʦʥʘ.   

 

ʈʠʩʫʥʦʢ 35 - ʐʘʙʣʦʥ ʜʣʷ ʚʚʦʜʘ ʢʦʪʠʨʦʚʦʢ (ʦʚʘʣʦʤ ʚʳʜʝʣʝʥʘ ʦʙʣʘʩʪʴ ʚʚʦʜʘ ʜʘʥʥʳʭ ʦʧʝʨʘʪʦʨʦʤ). 

 



 29 

ʆʧʝʨʘʪʦʨ ʚʚʦʜʠʪ ʪʝʢʫʱʝʝ ʟʥʘʯʝʥʠʝ ʢʦʪʠʨʦʚʢʠ ʠ ʧʝʨʝʩʳʣʘʝʪ ʬʘʡʣ ʤʝʥʝʜʞʝʨʫ. ʄʝʥʝʜʞʝʨ 

ʘʥʘʣʠʟʠʨʫʝʪ ʩʦʩʪʦʷʥʠʝ ʠʥʩʪʨʫʤʝʥʪʦʚ ʠ ʧʨʠʥʠʤʘʝʪ ʨʝʰʝʥʠʝ ʦ ʜʘʣʴʥʝʡʰʝʡ ʨʘʙʦʪʝ ʩ ʥʠʤʠ. ʇʦʩʣʝ 

ʵʪʦʛʦ ʧʨʦʠʩʭʦʜʠʪ ʟʘʛʨʫʟʢʘ ʜʘʥʥʳʭ ʠʟ ʰʘʙʣʦʥʘ ʩ ʧʦʤʦʱʴʶ ʨʝʞʠʤʘ çʀʤʧʦʨʪ ʜʘʥʥʳʭè. ʀʤʧʦʨʪ 

ʜʘʥʥʳʭ. ɺ ʵʪʦʤ ʨʝʞʠʤʝ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʟʘʛʨʫʟʢʘ ʪʝʢʫʱʠʭ ʜʘʥʥʳʭ ʜʣʷ ʦʙʥʦʚʣʝʥʠʷ ʙʘʟʳ ʜʘʥʥʳʭ 

ʢʦʪʠʨʦʚʦʢ (ʨʠʩʫʥʦʢ 36). ɺ ʢʘʯʝʩʪʚʝ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ ʠʩʧʦʣʴʟʫʝʪʩʷ  ʬʘʡʣʘ ʰʘʙʣʦʥʘ ʩ ʪʝʢʫʱʠʤʠ 

ʢʦʪʠʨʦʚʢʘʤʠ, ʚʚʝʜʝʥʥʳʤʠ ʦʧʝʨʘʪʦʨʦʤ. 

 

ʈʠʩʫʥʦʢ 36 - ʆʢʥʦ çʀʤʧʦʨʪ ʜʘʥʥʳʭè. 

 

ɺʚʦʜ ʜʘʥʥʳʭ. ɺ ʵʪʦʤ ʨʝʞʠʤʝ ʧʨʦʠʟʚʦʜʠʪʩʷ ʟʘʛʨʫʟʢʘ ʠʩʪʦʨʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʟʘ ʚʝʩʴ ʧʝʨʠʦʜ 

ʦʙʫʯʝʥʠʷ. ʅʘ ʨʠʩʫʥʢʝ 37 ʠʟʦʙʨʘʞʝʥʦ ʜʠʘʣʦʛʦʚʦʝ ʦʢʥʦ çɿʘʛʨʫʟʢʘ ʜʘʥʥʳʭè. ɺ ʪʝʢʫʱʝʡ ʚʝʨʩʠʠ 

ʧʨʦʛʨʘʤʤʳ EM ʤʦʜʫʣʠ ʦʙʫʯʝʥʠʷ ʧʦ ʤʦʜʝʣʷʤ çʬʣʘʛè ʠ çʪʨʝʥʜè ʠʩʧʦʣʴʟʫʶʪ ʩʦʙʩʪʚʝʥʥʳʝ 

(ʥʝʟʘʚʠʩʠʤʳʝ)  ʠʩʪʦʨʠʯʝʩʢʠʝ ʜʘʥʥʳʝ. ɺ ʨʝʞʠʤʝ çɺʚʦʜ ʜʘʥʥʳʭè ʟʘʛʨʫʞʘʶʪʩʷ ʤʠʥʠʤʘʣʴʥʳʝ 

ʠʩʪʦʨʠʯʝʩʢʠʝ ʜʘʥʥʳʝ, ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʪʝʢʫʱʝʛʦ ʧʨʦʛʥʦʟʘ. 

 

ʈʠʩʫʥʦʢ 37 - ʆʢʥʦ çɿʘʛʨʫʟʢʘ ʜʘʥʥʳʭ è 

 

3.1.2.2 ʈʘʙʦʪʘ ʩ ʬʣʘʛʘʤʠ 

 

ɺ ʵʪʠʭ ʨʝʞʠʤʘʭ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʥʘʩʪʨʦʡʢʘ ʩʪʘʪʜʘʥʥʳʭ ʚ ʨʝʞʠʤʝ ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ. 

ʈʘʩʩʤʦʪʨʠʤ ʵʪʦʪ ʧʨʦʮʝʩʩ ʥʘ ʧʨʠʤʝʨʝ ʠʥʩʪʨʫʤʝʥʪʘ çIBMè. ʐʘʛ 1.  
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ɿʘʧʫʩʢ ʤʦʜʫʣʷ çʀʩʩʣʝʜʦʚʘʥʠʝ ʬʣʘʛʦʚè. ɿʘʧʫʩʢ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʯʝʨʝʟ ʤʝʥʶ çʆʙʫʯʝʥʠʝ-

>ʌʣʘʛʠè (ʨʠʩʫʥʦʢ 38).  

 

ʈʠʩʫʥʦʢ 38 - ɿʘʧʫʩʢ ʤʦʜʫʣʷ çʀʩʩʣʝʜʦʚʘʥʠʝ ʬʣʘʛʦʚè 

 

ʅʘ ʵʢʨʘʥʝ ʧʦʷʚʣʷʝʪʩʷ ʦʢʥʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʤʦʜʫʣʷ çʀʩʩʣʝʜʦʚʘʥʠʝ ʌʣʘʛʦʚè (ʨʠʩʫʥʦʢ 39). 

 

ʈʠʩʫʥʦʢ 39 - ʄʦʜʫʣʴ çʀʩʩʣʝʜʦʚʘʥʠʝ ʬʣʘʛʦʚè 

 

ʐʘʛ 2. ʀʤʧʦʨʪ ʜʘʥʥʳʭ ʠʟ ʬʦʨʤʘʪʘ .csv ʚ ʬʦʨʤʘʪ .dat. ɼʣʷ ʟʘʧʫʩʢʘ ʥʝʦʙʭʦʜʠʤʦ ʚʳʙʨʘʪʴ 

çʌʘʡʣ ->ʀʤʧʦʨʪ ->{Dat<-Csv}è. ɺ ʬʦʨʤʘʪʝ .csv ʭʨʘʥʷʪʩʷ ʠʩʪʦʨʠʯʝʩʢʠʝ ʜʘʥʥʳʝ, ʧʦʣʫʯʝʥʥʳʝ ʠʟ 

ʚʥʝʰʥʠʭ ʠʩʪʦʯʥʠʢʦʚ. ʇʝʨʝʜ ʟʘʛʨʫʟʢʦʡ ʚ ʩʠʩʪʝʤʫ EM ʚʥʝʰʥʠʝ ʬʘʡʣʳ ʧʨʦʭʦʜʷʪ ʧʨʝʜʚʘʨʠʪʝʣʴʥʫʶ 

ʦʙʨʘʙʦʪʢʫ ʚ ʩʠʩʪʝʤʝ Excel. ɺ ʬʦʨʤʘʪʝ .dat, ʭʨʘʥʷʪʩʷ ʜʘʥʥʳʝ, ʩ ʢʦʪʦʨʳʤʠ ʨʘʙʦʪʘʝʪ ʧʨʦʛʨʘʤʤʘ EM.  
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ɼʣʷ ʟʘʧʫʩʢʘ ʥʝʦʙʭʦʜʠʤʦ ʚʳʙʨʘʪʴ çʌʘʡʣ ->ʀʤʧʦʨʪ ->{Dat<-Csv}è (ʈʠʩʫʥʦʢ 40). 

 

ʈʠʩʫʥʦʢ 40 - ʄʝʥʶ çʀʤʧʦʨʪè ʜʘʥʥʳʭ 

 

ʀʟ ʬʘʡʣʘ ʩ ʨʘʩʰʠʨʝʥʠʝʤ .Csv ʧʦʣʫʯʘʝʪʩʷ ʬʘʡʣ ʩ ʨʘʩʰʠʨʝʥʠʝʤ .dat. ʐʘʛ 3. ʇʦʩʣʝ ʫʩʧʝʰʥʦʡ 

ʢʦʥʚʝʨʪʘʮʠʠ ʜʘʥʥʳʭ, ʧʨʦʛʨʘʤʤʘ ʦʪʢʨʳʚʘʝʪ ʧʦʣʫʯʝʥʥʳʡ .dat ʬʘʡʣ ʠ ʥʘ ʵʢʨʘʥʝ ʧʦʷʚʣʷʝʪʩʷ ʛʨʘʬʠʢ 

ʠʟʤʝʥʝʥʠʷ ʢʦʪʠʨʦʚʦʢ ʟʘ ʠʩʩʣʝʜʫʝʤʳʡ ʧʝʨʠʦʜ. 

ʕʢʩʧʝʨʪ ʦʪʙʠʨʘʝʪ ʥʘ ʛʨʘʬʠʢʝ ʢʦʪʠʨʦʚʦʢ ʤʥʦʞʝʩʪʚʦ ʬʣʘʛʦʚ, ʢʦʪʦʨʳʝ ʧʦ ʝʛʦ ʧʨʝʜʩʪʘʚʣʝʥʠʷʤ 

ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʵʪʘʣʦʥʫ. ʀʤʝʥʥʦ ʵʪʦ ʤʥʦʞʝʩʪʚʦ ʠ  ʙʫʜʝʪ ʠʩʧʦʣʴʟʦʚʘʥʦ ʧʨʦʛʨʘʤʤʦʡ ʜʣʷ 

ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʥʝʯʝʪʢʦʟʥʘʯʥʦʡ ʤʦʜʝʣʠ 

çʬʣʘʛè. ʇʨʦʛʨʘʤʤʘ ʧʦʟʚʦʣʷʝʪ ʧʨʦʩʪʳʤʠ ʤʘʥʠʧʫʣʷʮʠʷʤʠ ʩ ʧʦʤʦʱʴʶ ʤʳʰʠ ʫʚʝʣʠʯʠʪʴ ʠʣʠ 

ʫʤʝʥʴʰʠʪʴ ʠʟʦʙʨʘʞʝʥʠʝ ʥʘ ʛʨʘʬʠʢʝ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʵʢʩʧʝʨʪ ʩʘʤ ʚʳʙʠʨʘʝʪ ʜʣʷ ʩʝʙʷ ʥʘʠʙʦʣʝʝ 

ʧʦʜʭʦʜʷʱʠʡ ʤʘʩʰʪʘʙ ʠʟʦʙʨʘʞʝʥʠʷ.  
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ɻʨʘʬʠʢ ʠʟʤʝʥʝʥʠʷ ʢʦʪʠʨʦʚʦʢ ʟʘ ʠʩʩʣʝʜʫʝʤʳʡ ʧʝʨʠʦʜ (ʨʠʩʫʥʦʢ 41). 

 

ʈʠʩʫʥʦʢ 41 - ʀʩʪʦʨʠʯʝʩʢʠʡ ʛʨʘʬʠʢ ʠʟʤʝʥʝʥʠʷ ʢʦʪʠʨʦʚʦʢ (ʘʢʮʠʠ IBM) ʟʘ ʧʝʨʠʦʜ 1962-2004 ʛʛ. 

 

ʅʘ ʨʠʩʫʥʢʝ 42 ʠʟʦʙʨʘʞʝʥ ʬʨʘʛʤʝʥʪ ʠʩʪʦʨʠʠ ʬʠʨʤʳ IBM ʚ ʫʢʨʫʧʥʝʥʥʦʤ ʤʘʩʰʪʘʙʝ. 

 

ʈʠʩʫʥʦʢ 42 - ʌʨʘʛʤʝʥʪ ʠʩʪʦʨʠʠ ʬʠʨʤʳ IBM ʚ ʫʢʨʫʧʥʝʥʥʦʤ ʤʘʩʰʪʘʙʝ 

 


