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ʇʆ ɸʕɺ ʩʥʘʙʞʝʥʦ ʨʫʢʦʚʦʜʩʪʚʘʤʠ ʦʙʫʯʘʝʤʦʛʦ ʠ ʦʨʛʘʥʠʟʘʪʦʨʘ ʦʙʫʯʝʥʠʷ, ʘ 

ʪʘʢʞʝ ʨʫʢʦʚʦʜʩʪʚʦʤ ʧʦ ʫʩʪʘʥʦʚʢʝ ʩʠʩʪʝʤʳ. ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʨʘʟʨʘʙʦʪʯʠʢʠ 

ʧʨʠʣʦʞʠʣʠ ʥʝʤʘʣʦ ʫʩʠʣʠʡ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʩʜʝʣʘʪʴ ʠʥʪʝʨʬʝʡʩ ɸʕɺ ʧʨʦʩʪʳʤ ʠ 

ʜʨʫʞʝʩʪʚʝʥʥʳʤ ʜʣʷ ʧʦʣʴʟʦʚʘʪʝʣʷ , ʦʥ ʩʦʜʝʨʞʠʪ ʪʘʢʞʝ ʚʩʪʨʦʝʥʥʫʶ ʢʦʥʪʝʢʩʪʥʫʶ 

ʧʦʤʦʱʴ. 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʤʝʪʦʜʠʢʦʡ ʠ ʧʨʦʛʨʘʤʤʦʡ ʠʩʧʳʪʘʥʠʡ ʇʆ ɸʕɺ 

ʧʨʦʰʣʦ ʪʝʩʪʠʨʦʚʘʥʠʝ ʥʘ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʪʝʩʪʦʚʳʭ ʧʨʠʤʝʨʘʭ , ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʉʋɹɼ , ʢʦʪʦʨʳʝ ʧʝʨʝʯʠʩʣʝʥʳ ʚʳʰʝ, ʠ  ʪʘʢʠʭ ʙʨʘʫʟʝʨʦʚ ʢʘʢ Internet Explorer, Firefox, 

Opera ʠ Google Chrome, ʘ ʪʘʢʞʝ ʚ ʫʩʣʦʚʠʷʭ ʟʘʛʨʫʟʢʠ ʩʠʩʪʝʤʳ  ʦʜʥʦʚʨʝʤʝʥʥʦ 

ʙʦʣʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʧʦʣʴʟʦʚʘʪʝʣʝʡ. 

ɺr ʚʦʜ. ɼʘʣʴʥʝʡʰʝʝ ʨʘʟʚʠʪʠʝ ʠ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʇʆ ɸʕɺ ʧʦʟʚʦʣʠʪ ʥʝ 

ʪʦʣʴʢʦ ʧʨʦʚʦʜʠʪʴ ʦʙʫʯʝʥʠʝ ʠ ʢʦʥʪʨʦʣʴ ʟʥʘʥʠʡ ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʤʝʩʪʘ ʥʘʭʦʞʜʝʥʠʷ 

ʦʙʫʯʘʝʤʳʭ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʩ ʩʝʨʚʝʨʘ ʦʨʛʘʥʠʟʘʮʠʠ-ʧʦʢʫʧʘʪʝʣʷ, ʢʘʢ ʵʪʦ ʨʝʘʣʠʟʦʚʘʥʦ 

ʚ ʜʘʥʥʦʡ ʚʝʨʩʠʠ ʇʆ, ʥʦ ʪʘʢʞʝ ʧʨʝʜʦʩʪʘʚʣʷʪʴ ʫʩʣʫʛʠ ʧʦ ʦʙʫʯʝʥʠʶ ʠ ʢʦʥʪʨʦʣʶ 

ʟʥʘʥʠʡ ʩ ʩʝʨʚʝʨʘ ʦʨʛʘʥʠʟʘʮʠʠ-ʨʘʟʨʘʙʦʪʯʠʢʘ . ʇʦʩʣʝʜʥʝʝ ʩʚʷʟʘʥʦ ʩ ʨʘʟʨʘʙʦʪʢʦʡ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʩʝʨʚʠʩʥʳʭ ʠ ʫʯʝʪʥʳʭ ʬʫʥʢʮʠʡ , ʘ ʪʘʢʞʝ ʩ ʦʨʛʘʥʠʟʘʮʠʝʡ ʧʨʦʮʝʩʩʘ 

ʧʦʜʛʦʪʦʚʢʠ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʧʨʦʛʨʘʤʤ ʦʙʫʯʝʥʠʷ ʠ ʢʦʥʪʨʦʣʷ ʟʥʘʥʠʡ ʜʣʷ ʧʝʨʩʦʥʘʣʘ 

ʟʘʢʘʟʯʠʢʦʚ ʜʘʥʥʳʭ ʫʩʣʫʛ. 
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ɸɺʊʆɽʂɿɸʄɽʅɸʊʆʈ. ʅʘʜʘʥʘ ʭʨʦʥʦʣʦʛʽʷ ʨʦʟʚʠʪʢʫ ʧʨʦʛʨʘʤʥʦ-ʪʝʭʥʽʯʥʠʭ ʟʘʩʦʙʽʚ ʩʠʩʪʝʤʠ.  
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ʩʫʯʘʩʥʽ ʧʽʜʭʦʜʠ ʚ ʛʘʣʫʟʽ ʚʝʙ-ʧʨʦʛʨʘʤʫʚʘʥʥʷ.  
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ʧʨʦʛʨʘʤʫʚʘʥʥʷ, ʦʭʦʨʦʥʘ ʧʨʘʮʽ. 

 

We consider the organization of software educational control system ɸɺʊʆʕʂɿɸʄɽʅɸʊʆʈ . The 

chronology of the development of software and hardware systems. Describes the implementation of a web 

version of a software system, developed using modern approaches in the field of web-programming. 
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ʩʬʦʨʤʠʨʦʚʘʥʦ ʵʢʦʥʦʤʠʢʦ-ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʦʧʪʠʤʠʟʘʮʠʠ ʩʭʝʤʳ ʜʦʩʪʘʚʢʠ ʛʨʫʟʦʚ ʩ ʫʯʝʪʦʤ 

ʨʠʩʢʦʚ.   
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ɺʚʝʜʝʥʠʝ. ʈʠʩʢʠ ï ʢʘʪʝʛʦʨʠʷ, ʢʦʪʦʨʦʡ ʫʜʝʣʷʝʪʩʷ ʩʝʨʴʝʟʥʦʝ ʚʥʠʤʘʥʠʝ ʚ 

ʩʦʚʨʝʤʝʥʥʦʡ ʥʘʫʯʥʦʡ ʣʠʪʝʨʘʪʫʨʝ. ʆʙʫʩʣʘʚʣʠʚʘʝʪʩʷ ʵʪʦ ʪʝʤ, ʯʪʦ ʜʠʥʘʤʠʢʘ ʠ 

ʠʟʤʝʥʯʠʚʦʩʪʴ ʢʦʥʲʶʥʢʪʫʨʳ ʧʨʘʢʪʠʯʝʩʢʠ ʚʩʝʭ ʨʳʥʢʦʚ ʚʣʝʯʝʪ ʟʘ ʩʦʙʦʡ 

ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʴ ʢʘʢ ʫʩʣʦʚʠʡ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʩʦʚʨʝʤʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ, ʪʘʢ ʠ 

ʨʝʟʫʣʴʪʘʪʦʚ ʠʭ ʜʝʷʪʝʣʴʥʦʩʪʠ.  ʀʤʝʥʥʦ ʧʦʵʪʦʤʫ  ʙʦʣʴʰʠʥʩʪʚʦ ʧʫʙʣʠʢʘʮʠʡ ʧʦ ʵʪʦʡ 

ʪʝʤʘʪʠʢʝ ʩʚʷʟʘʥʦ ʩ ʵʢʦʥʦʤʠʯʝʩʢʠʤʠ ʠ ʠʥʚʝʩʪʠʮʠʦʥʥʳʤʠ ʨʠʩʢʘʤʠ, ʪʦ ʝʩʪʴ ʨʠʩʢʘʤʠ 

ʥʝʜʦʧʦʣʫʯʝʥʠʷ ʧʨʠʙʳʣʠ ʠʣʠ ʥʝ ʦʢʫʧʘʝʤʦʩʪʠ ʠʥʚʝʩʪʠʮʠʡ. 

ʊʨʘʥʩʧʦʨʪ ï ʦʪʨʘʩʣʴ, ʚ ʢʦʪʦʨʦʡ ʠʤʝʝʪ ʤʝʩʪʦ ʚʩʝ ʤʥʦʛʦʦʙʨʘʟʠʝ ʨʠʩʢʦʚ, ʯʪʦ 

ʦʙʫʩʣʘʚʣʠʚʘʝʪʩʷ, ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ -  ʩʧʝʮʠʬʠʢʦʡ ʪʝʭʥʦʣʦʛʠʡ ʪʨʘʥʩʧʦʨʪʥʳʭ 

ʧʨʦʮʝʩʩʦʚ (ʵʥʝʨʛʦʝʤʢʦʩʪʴ, ʩʣʦʞʥʦʩʪʴ ʠ ʤʥʦʛʦʦʙʨʘʟʠʝ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʚʳʩʦʢʠʡ 

ʫʨʦʚʝʥʴ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʦʛʦʜʥʳʭ ʫʩʣʦʚʠʡ ʠ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʬʘʢʪʦʨʘ ʠ ʪ.ʜ.); ʩ ʜʨʫʛʦʡ 

ʩʪʦʨʦʥʳ ï ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʦʠʤʦʩʪʴʶ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ (ʥʘʧʨʠʤʝʨ, ʤʦʨʩʢʠʭ 

ʩʫʜʦʚ) ʠ ʚʳʩʦʢʠʤ ʫʨʦʚʥʝʤ ʠʟʤʝʥʯʠʚʦʩʪʠ ʢʦʥʲʶʥʢʪʫʨʳ ʨʳʥʢʘ ʧʝʨʝʚʦʟʦʢ.  

ʆʪʤʝʪʠʤ, ʯʪʦ ʨʠʩʢʠ ʜʣʷ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʙʠʟʥʝʩʘ ʷʚʣʷʶʪʩʷ ʤʘʣʦʠʟʫʯʝʥʥʳʤʠ. 

ʉʫʱʝʩʪʚʫʶʱʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʢʘʢ ʧʨʘʚʠʣʦ,  ʩʚʷʟʘʥʳ ʩ ʨʠʩʢʘʤʠ ʘʚʘʨʠʡ ʠ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤʠ ʨʝʰʝʥʠʷʤʠ, ʥʘʧʨʘʚʣʝʥʥʳʤʠ ʥʘ ʤʘʢʩʠʤʠʟʘʮʠʶ ʥʘʜʝʞʥʦʩʪʠ 

ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ ʠ ʦʙʦʨʫʜʦʚʘʥʠʷ [1]; ʨʳʥʦʯʥʳʝ ʞʝ ʨʠʩʢʠ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ 

ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʩʦʚʨʝʤʝʥʥʳʤʠ ʩʧʝʮʠʘʣʠʩʪʘʤʠ ʧʦ ʪʨʘʥʩʧʦʨʪʫ. 

ʂʨʦʤʝ ʪʦʛʦ, ʚ ʫʩʣʦʚʠʷʭ ʨʠʩʢʘ ʥʘʭʦʜʷʪʩʷ ʥʝ ʪʦʣʴʢʦ ʪʨʘʥʩʧʦʨʪʥʳʝ ʧʨʝʜʧʨʠʷʪʠʷ, ʘ 

ʠ ʛʨʫʟʦʚʣʘʜʝʣʴʮʳ, ʨʠʩʢ ʢʦʪʦʨʳʭ ʥʝ ʚʩʝʛʜʘ ʩʚʦʜʠʪʩʷ ʪʦʣʴʢʦ ʢ ʧʦʪʝʨʝ ʛʨʫʟʘ (ʯʪʦ 

ʤʦʞʝʪ ʙʳʪʴ ʟʘʩʪʨʘʭʦʚʘʥʦ), ʦʜʥʘʢʦ, ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʵʪʘ ʧʨʦʙʣʝʤʘ ʦʩʪʘʝʪʩʷ ʜʦ 

ʩʠʭ ʧʦʨ ʥʝʜʦʩʪʘʪʦʯʥʦ ʠʩʩʣʝʜʦʚʘʥʥʦʡ.  

ʎʝʣʴ ʨʘʙʦʪʳ. ʀʩʭʦʜʷ ʠʟ ʚʳʰʝʩʢʘʟʘʥʥʦʛʦ, ʮʝʣʴʶ ʩʪʘʪʴʠ ʷʚʣʷʝʪʩʷ ʫʩʪʘʥʦʚʣʝʥʠʝ 

ʦʩʥʦʚʥʳʭ ʬʘʢʪʦʨʦʚ ʨʠʩʢʘ ʛʨʫʟʦʚʣʘʜʝʣʴʮʝʚ ʠ ʠʭ ʚʣʠʷʥʠʷ ʥʘ ʚʳʙʦʨ ʚʘʨʠʘʥʪʘ ʜʦʩʪʘʚʢʠ 

ʛʨʫʟʘ. 

ʄʝʪʦʜʠʢʘ ʵʢʩʧʝʨʠʤʝʥʪʦʚ. ʉʨʝʜʠ ʧʫʙʣʠʢʘʮʠʡ, ʧʦʩʚʷʱʝʥʥʳʭ ʨʠʩʢʘʤ 

ʛʨʫʟʦʚʣʘʜʝʣʴʮʝʚ, ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ [2], ʛʜʝ ʫʯʠʪʳʚʘʝʪʩʷ ʚʝʨʦʷʪʥʦʩʪʥʳʡ ʭʘʨʘʢʪʝʨ 

ʚʨʝʤʝʥʠ ʠ ʩʪʦʠʤʦʩʪʠ ʜʦʩʪʘʚʢʠ. 

 ʇʨʝʜʩʪʘʚʣʝʥʥʳʝ ʥʠʞʝ ʨʝʟʫʣʴʪʘʪʳ ʷʚʣʷʶʪʩʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʨʘʟʚʠʪʠʝʤ 

ʨʘʟʨʘʙʦʪʦʢ ʚ ʦʙʣʘʩʪʠ ʦʨʛʘʥʠʟʘʮʠʠ ʩʠʩʪʝʤ ʜʦʩʪʘʚʢʠ ʛʨʫʟʦʚ [3-6]: ʚ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʥʦʡ 

ʠʜʝʠ ʚʳʩʪʫʧʘʝʪ ʫʯʝʪ ʙʦʣʝʝ ʧʦʣʥʦʡ ʛʨʫʧʧʳ ʬʘʢʪʦʨʦʚ ʨʠʩʢʘ ʠ ʠʭ ʚʦʟʤʦʞʥʳʭ ʚʣʠʷʥʠʡ 

ʥʘ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʚʥʝʰʥʝʪʦʨʛʦʚʦʡ ʧʦʩʪʘʚʢʠ.  

ʈʝʟʫʣʴʪʘʪʳ. ʀʜʝʥʪʠʬʠʮʠʨʫʷ ʬʘʢʪʦʨʳ ʨʠʩʢʘ ʜʣʷ ʛʨʫʟʦʚʣʘʜʝʣʴʮʘ ʚ ʧʨʦʮʝʩʩʝ 

ʧʝʨʝʚʦʟʢʠ, ʧʨʠʥʠʤʘʝʤ ʟʘ ʦʩʥʦʚʫ ʚ ʢʘʯʝʩʪʚʝ, ʩʦʙʩʪʚʝʥʥʦ, ʨʠʩʢʘ ï ʚʦʟʤʦʞʥʫʶ ʧʦʪʝʨʶ 

ʧʨʠʙʳʣʠ (ʫʙʳʪʢʠ) ʦʪ ʨʝʘʣʠʟʘʮʠʠ ʜʦʩʪʘʚʣʷʝʤʦʛʦ ʪʦʚʘʨʘ. ʆʪʤʝʪʠʤ, ʯʪʦ ʟʥʘʯʠʪʝʣʴʥʘʷ 

ʯʘʩʪʴ ʚʥʝʰʥʝʪʦʨʛʦʚʳʭ ʧʦʩʪʘʚʦʢ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩ ʫʯʘʩʪʠʝʤ ʤʦʨʩʢʦʛʦ ʪʨʘʥʩʧʦʨʪʘ, 

ʧʦɻʪʦʤʫ ʜʘʣʴʥʝʡʰʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʨʠʝʥʪʠʨʦʚʘʥʳ, ʠʤʝʥʥʦ, ʥʘ ʪʘʢʦʡ ʚʘʨʠʘʥʪ 

ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ. 

 ʀʪʘʢ, ʚ ʢʣʘʩʩʠʯʝʩʢʦʤ ʚʘʨʠʘʥʪʝ ʧʨʠʙʳʣʴ ʠʤʧʦʨʪʝʨʘ (ʵʢʩʧʦʨʪʝʨʘ) ʧʨʠ 

ʨʝʘʣʠʟʘʮʠʠ ʧʘʨʪʠʠ ʪʦʚʘʨʘ Q  ʚʳʨʘʞʘʝʪʩʷ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 

QRQffʇ ʪʨʟʘʢ Ö-Ö-= )( ,                                          (1) 

ʛʜʝ ʟʘʢff , , ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʮʝʥʘ ʧʨʦʜʘʞʠ ʠ ʮʝʥʘ ʟʘʢʫʧʢʠ ʪʦʚʘʨʘ; ʪʨR  - 

ʪʨʘʥʩʧʦʨʪʥʳʝ ʨʘʩʭʦʜʳ. 

ʆʩʥʦʚʥʳʤʠ ʬʘʢʪʦʨʘʤʠ ʨʠʩʢʘ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʛʨʫʟʦʚʣʘʜʝʣʴʮʘ,  ʧʦ ʥʘʰʝʤʫ 

ʤʥʝʥʠʶ, ʷʚʣʷʶʪʩʷ ʚʨʝʤʷ, ʘ ʪʘʢʞʝ ʩʦʭʨʘʥʥʦʩʪʴ ʪʦʚʘʨʘ ʧʦ ʢʦʣʠʯʝʩʪʚʫ ʠ ʢʘʯʝʩʪʚʫ.  
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ɺʚʝʜʝʤ ʦʙʦʟʥʘʯʝʥʠʷ: ʂD - ʫʭʫʜʰʝʥʠʝ  ʧʦʪʨʝʙʠʪʝʣʴʩʢʠʭ ʩʚʦʡʩʪʚ ʪʦʚʘʨʘ (ʧʦʪʝʨʷ 

ʢʘʯʝʩʪʚʘ); ʊD - ʠʟʤʝʥʝʥʠʝ ʚʨʝʤʝʥʠ ʜʦʩʪʘʚʢʠ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʨʘʩʯʝʪʥʳʤ 

(ʩʨʝʜʥʝʩʪʘʪʠʩʪʠʯʝʩʢʠʤ); QD  - ʫʤʝʥʴʰʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʛʨʫʟʘ, ʚ ʩʚʷʟʠ ʩ 

ʥʝʩʦʭʨʘʥʥʦʩʪʴʶ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ.  

ʈʘʩʩʤʦʪʨʠʤ ʢʘʞʜʫʶ ʩʦʩʪʘʚʣʷʶʱʫʶ ʙʦʣʝʝ ʜʝʪʘʣʴʥʦ. ʇʦʪʝʨʠ ʚʨʝʤʝʥʠ ʧʨʠ 

ʦʩʫʱʝʩʪʚʣʝʥʠʠ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ, ʚ ʩʠʣʫ ʨʘʟʣʠʯʥʳʭ ʦʙʩʪʦʷʪʝʣʴʩʪʚ (ʧʦʛʦʜʘ, ʦʪʢʘʟ 

ʦʙʦʨʫʜʦʚʘʥʠʷ, ʧʦʣʦʤʢʘ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʩʨʝʜʩʪʚʘ, ʥʝʧʨʘʚʠʣʴʥʦʩʪʴ ʚ ʦʬʦʨʤʣʝʥʠʠ 

ʜʦʢʫʤʝʥʪʦʚ, ʟʘʜʝʨʞʘʥʠʝ ʛʨʫʟʘ ʚʣʘʩʪʥʳʤʠ ʩʪʨʫʢʪʫʨʘʤʠ  ʠ ʪ.ʧ.), ʤʦʛʫʪ ʧʨʠʚʝʩʪʠ ʢ 

ʰʪʨʘʬʥʳʤ ʩʘʥʢʮʠʷʤ ʩʦ ʩʪʦʨʦʥʳ ʢʦʥʪʨʘʛʝʥʪʦʚ; ʰʪʨʘʬʥʳʤ ʩʘʥʢʮʠʷʤ ʩʦ ʩʪʦʨʦʥʳ 

ʚʣʘʜʝʣʴʮʝʚ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ (ʥʘʧʨʠʤʝʨ, ʧʨʠ ʥʝʚʳʧʦʣʥʝʥʠʠ ʩʨʦʢʦʚ ʜʦʩʪʘʚʢʠ 

ʛʨʫʟʘ ʚ ʧʦʨʪ ʜʣʷ ʤʦʨʩʢʦʡ ʧʝʨʝʚʦʟʢʠ ʛʨʫʟʦʚʣʘʜʝʣʝʮ ʦʧʣʘʯʠʚʘʝʪ ʜʝʤʝʨʝʜʞ 

ʩʫʜʦʚʣʘʜʝʣʴʮʫ, ʜʣʷ ʘʚʪʦʪʨʘʥʩʧʦʨʪʘ ï ʦʧʣʘʪʘ ʧʨʦʩʪʦʷ). ʊʘʢʞʝ ʧʦʪʝʨʠ ʚʨʝʤʝʥʠ ʚ 

ʦʪʜʝʣʴʥʳʭ ʩʠʪʫʘʮʠʷʭ ʧʨʠʚʦʜʷʪ ʢ ʫʧʫʱʝʥʠʶ ʧʦʜʲʝʤʘ ʩʧʨʦʩʘ ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʢ 

ʫʤʝʥʴʰʝʥʠʶ ʦʙʲʝʤʦʚ ʨʝʘʣʠʟʘʮʠʠ ʪʦʚʘʨʘ ʠʣʠ  ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʩʥʠʞʝʥʠʷ ʝʛʦ ʮʝʥʳ.    

 ʆʪʤʝʪʠʤ, ʯʪʦ ʥʝ ʪʦʣʴʢʦ ʫʚʝʣʠʯʝʥʠʝ ʚʨʝʤʝʥʠ ʚʳʧʦʣʥʝʥʠʷ ʦʧʝʨʘʮʠʡ ʚ ʧʨʦʮʝʩʩʝ 

ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ, ʘ ʠ ʩʦʢʨʘʱʝʥʠʝ ʠʭ ʩʨʦʢʦʚ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʜʦʧʦʣʥʠʪʝʣʴʥʳʤ 

ʨʘʩʭʦʜʘʤ, ʥʘʧʨʠʤʝʨ, ʥʘ ʭʨʘʥʝʥʠʝ ʛʨʫʟʘ. ʅʦ ʯʘʱʝ ʚʩʝʛʦ ʥʘ ʧʨʘʢʪʠʢʝ, ʢʦʥʝʯʥʦ, ʠʤʝʝʪ 

ʤʝʩʪʦ ʫʚʝʣʠʯʝʥʠʝ ʩʨʦʢʦʚ ʜʦʩʪʘʚʢʠ. 

ʇʦʪʝʨʠ ʪʦʚʘʨʘ ʧʨʠ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʝ ʠʣʠ ʫʭʫʜʰʝʥʠʝ ʝʛʦ ʧʦʪʨʝʙʠʪʝʣʴʩʢʠʭ 

ʩʚʦʡʩʪʚ ʦʙʫʩʣʘʚʣʠʚʘʶʪ ʣʠʙʦ ʰʪʨʘʬʥʳʝ ʩʘʥʢʮʠʠ, ʣʠʙʦ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʩʥʠʞʝʥʠʷ 

ʮʝʥʳ ʨʝʘʣʠʟʘʮʠʠ.  

ʀʪʘʢ, ʦʩʥʦʚʥʳʝ ʧʨʠʯʠʥʳ ʧʦʪʝʨʠ ʧʨʠʙʳʣʠ ʛʨʫʟʦʚʣʘʜʝʣʴʮʘ, ʦʙʫʩʣʦʚʣʝʥʥʳʝ 

ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʦʡ, ï ʦʪʢʣʦʥʝʥʠʝ ʦʪ ʧʣʘʥʠʨʫʝʤʦʛʦ ʚʨʝʤʝʥʠ ʜʦʩʪʘʚʢʠ, ʫʭʫʜʰʝʥʠʝ 

ʢʘʯʝʩʪʚʘ ʠ ʧʦʪʝʨʠ ʪʦʚʘʨʘ. ʆʪʤʝʪʠʤ, ʯʪʦ ʫʨʦʚʝʥʴ ʨʘʩʩʤʦʪʨʝʥʠʷ ʧʨʦʙʣʝʤʳ 

ʧʨʝʜʧʦʣʘʛʘʝʪ, ʯʪʦ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʨʘʩʭʦʜʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʠʟʤʝʥʝʥʠʝʤ ʮʝʥ ʥʘ ʨʳʥʢʝ 

ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʣʫʛ ʦʪʩʫʪʩʪʚʫʶʪ. 

ɼʣʷ ʫʪʦʯʥʝʥʠʷ ʚʳʨʘʞʝʥʠʷ ʧʨʠʙʳʣʠ ʛʨʫʟʦʚʣʘʜʝʣʴʮʘ ʦʪ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʜʫʢʮʠʠ ʩ 

ʫʯʝʪʦʤ ʨʠʩʢʘ ʚʚʝʜʝʤ ʚ ʨʘʩʩʤʦʪʨʝʥʠʝ ʩʣʝʜʫʶʱʠʝ ʬʫʥʢʮʠʠ: 

),( ʊʂf DDD - ʫʤʝʥʴʰʝʥʠʝ ʮʝʥʳ ʨʝʘʣʠʟʘʮʠʠ ʪʦʚʘʨʘ, ʦʙʫʩʣʦʚʣʝʥʥʦʝ ʫʭʫʜʰʝʥʠʝʤ 

ʢʘʯʝʩʪʚʘ ʠʣʠ ʧʦʪʝʨʝʡ ʩʧʨʦʩʘ ʠʟ-ʟʘ ʟʘʜʝʨʞʢʠ ʜʦʩʪʘʚʢʠ; 

),(),( ʊʂIQʊʂQ ʨʝʘʣʨʝʘʣ DDÖ=DD - ʦʙʲʝʤ ʨʝʘʣʠʟʘʮʠʠ ʪʦʚʘʨʘ; 1),(0 ¢DD¢ ʊʂIʨʝʘʣ  - 

ʢʦʵʬʬʠʮʠʝʥʪ, ʢʦʨʨʝʢʪʠʨʫʶʱʠʡ ʦʙʲʝʤʳ ʨʝʘʣʠʟʘʮʠʠ ʪʦʚʘʨʘ ʧʨʠ ʫʭʫʜʰʝʥʠʠ ʝʛʦ 

ʧʦʪʨʝʙʠʪʝʣʴʩʢʠʭ ʩʚʦʡʩʪʚ ʠ ʦʪʢʣʦʥʝʥʠʷ ʧʦ ʚʨʝʤʝʥʠ ʧʨʝʜʣʦʞʝʥʠʷ ʪʦʚʘʨʘ ʨʳʥʢʫ; 

),( ʂʊR DDD - ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʟʘʪʨʘʪʳ ʚ ʧʨʦʮʝʩʩʝ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ; 

),,( QʂʊRʧʨʦʯ DDD - ʧʨʦʯʠʝ ʟʘʪʨʘʪʳ (ʥʘʧʨʠʤʝʨ, ʰʪʨʘʬʥʳʝ ʩʘʥʢʮʠʠ). ʅʝ ʦʛʨʘʥʠʯʠʚʘʷ 

ʦʙʱʥʦʩʪʠ, ʙʫʜʝʤ ʩʯʠʪʘʪʴ, ʯʪʦ ʧʦʪʝʨʷ ʢʘʯʝʩʪʚʘ ʧʨʦʠʩʭʦʜʠʪ ʜʣʷ ʚʩʝʡ ʧʘʨʪʠʠ ʪʦʚʘʨʘ.   

ʇʨʝʜʩʪʘʚʣʷʝʪʩʷ ʮʝʣʝʩʦʦʙʨʘʟʥʳʤ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ QD  ʠʩʧʦʣʴʟʦʚʘʪʴ ʚʳʨʘʞʝʥʠʝ: 

QIQ QÖ=D D
, ʛʜʝ QID  - ʜʦʣʷ ʧʦʪʝʨʴ. ʆʪʤʝʪʠʤ, ʯʪʦ QID  ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʚʩʝʤʫ ʧʫʪʠ 

ʜʦʩʪʘʚʢʠ ʛʨʫʟʘ, ʧʦʵʪʦʤʫ ʚʝʨʦʷʪʥʦʩʪʠ ʢʘʞʜʦʛʦ ʟʥʘʯʝʥʠʷ ʦʧʨʝʜʝʣʷʶʪʩʷ, ʠʩʭʦʜʷ ʠʟ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʚʦʟʤʦʞʥʳʭ ʧʦʪʝʨʴ iQD  ʧʦ ʢʘʞʜʦʡ ʦʧʝʨʘʮʠʠ, ʜʣʷ ʯʝʛʦ ʠʩʧʦʣʴʟʫʶʪʩʷ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʜʦʣʝʡ ʚʦʟʤʦʞʥʳʭ ʧʦʪʝʨʴ ʜʣʷ ʦʧʝʨʘʮʠʡ -  Q
iI D . ʇʨʠ ʠʤʝʶʱʝʡʩʷ 

ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ ʠ ʦʧʳʪʘ ʩʧʝʮʠʘʣʠʩʪʦʚ ʚʦʟʤʦʞʥʦ ʧʦʣʫʯʝʥʠʝ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ QID ʙʝʟ ʜʝʪʘʣʠʟʘʮʠʠ ʧʦ ʦʧʝʨʘʮʠʷʤ. ʉʣʝʜʫʶʱʠʡ ʬʘʢʪʦʨ ʨʠʩʢʘ - ʂD - 

ʫʭʫʜʰʝʥʠʝ ʢʘʯʝʩʪʚʘ (ʧʦʪʝʨʷ ʧʦʪʨʝʙʠʪʝʣʴʩʢʠʭ ʩʚʦʡʩʪʚ), ʧʦʞʘʣʫʡ, ʭʫʞʝ ʚʩʝʛʦ 
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ʧʦʜʜʘʝʪʩʷ ʬʦʨʤʘʣʠʟʘʮʠʠ. ɼʣʷ ʢʘʞʜʦʛʦ ʚʠʜʘ ʛʨʫʟʘ ʤʦʞʝʪ ʙʳʪʴ ʩʬʦʨʤʠʨʦʚʘʥʦ 

ʤʥʦʞʝʩʪʚʦ ʚʦʟʤʦʞʥʳʭ ʚʘʨʠʘʥʪʦʚ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʢʘʯʝʩʪʚʘ (ʥʘʧʨʠʤʝʨ, ʦʮʝʥʢʘ ʦʪ 0 ʜʦ 

1) ʠ, ʧʦ ʘʥʘʣʦʛʠʠ ʩ ʧʨʝʜʳʜʫʱʠʤʠ ʨʘʩʩʫʞʜʝʥʠʷʤʠ, ʦʮʝʥʝʥʳ ʚʝʨʦʷʪʥʦʩʪʠ. ɺ 

ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʪʘʢʫʶ ʦʮʝʥʢʫ ʜʣʷ ʢʘʞʜʦʡ ʦʧʝʨʘʮʠʠ ʚ ʧʨʦʮʝʩʩʝ ʜʦʩʪʘʚʢʠ ʤʦʛʫʪ 

ʩʦʩʪʘʚʠʪʴ ʵʢʩʧʝʜʠʪʦʨʳ ʠʣʠ ʣʦʛʠʩʪʳ, ʦʧʠʨʘʷʩʴ ʥʘ ʧʨʦʰʣʳʡ ʦʧʳʪ. 

ʀʪʘʢ, ʩ ʫʯʝʪʦʤ ʚʦʟʜʝʡʩʪʚʠʷ ʩʠʪʫʘʮʠʡ ʨʠʩʢʘ, ʧʨʠʙʳʣʴ ʠʤʧʦʨʪʝʨʘ (ʵʢʩʧʦʨʪʝʨʘ) 

ʧʨʠ ʨʝʘʣʠʟʘʮʠʠ  ʪʦʚʘʨʘ ʩʦʩʪʘʚʣʷʝʪ: 
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ʀʪʘʢ, ʦʯʝʚʠʜʥʦ, ʯʪʦ ʠʟʤʝʥʝʥʠʝ ʧʨʠʙʳʣʠ ʵʢʩʧʦʨʪʝʨʘ (ʠʤʧʦʨʪʝʨʘ) ʧʦʜ ʚʣʠʷʥʠʝʤ 

ʩʠʪʫʘʮʠʡ ʨʠʩʢʘ ʧʨʠ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʝ: 
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ʂʨʠʪʝʨʠʝʤ ʧʨʠʝʤʣʝʤʦʩʪʠ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʨʠʩʢʘ ʚʘʨʠʘʥʪʘ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ 

ʷʚʣʷʝʪʩʷ ʚʝʣʠʯʠʥʘ ʤʘʢʩʠʤʘʣʴʥʦ ʜʦʧʫʩʪʠʤʦʛʦ ʫʤʝʥʴʰʝʥʠʷ ʧʨʠʙʳʣʠ
ʤʘʢʩʇD  ʩ 

ʟʘʜʘʥʥʦʡ ʚʝʨʦʷʪʥʦʩʪʴʶ: a=D¢D )( ʤʘʢʩʇʇʈ . 

ʆʪʤʝʪʠʤ, ʯʪʦ ʚʣʘʜʝʷ ʨʘʩʧʨʝʜʝʣʝʥʠʷʤʠ ʂD , ʊD , QID , ʜʣʷ ʟʘʜʘʥʥʦʡ ʚʝʨʦʷʪʥʦʩʪʠ 

ʥʝ ʩʣʦʞʥʦ ʧʦʣʫʯʠʪʴ ʦʮʝʥʢʠ ʤʘʢʩʠʤʘʣʴʥʦ ʚʦʟʤʦʞʥʭr ʦʪʢʣʦʥʝʥʠʡ, ʪʦ ʝʩʪʴ 

ʦʧʨʝʜʝʣʠʪʴ Q
ʤʘʢʩʤʘʢʩʤʘʢʩ Iʂʊ DDD ,, , ʜʣʷ ʢʦʪʦʨʳʭ  a=D¢D )( ʤʘʢʩʊʊʈ . 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʜʩʪʘʚʣʷʷ ʥʘʡʜʝʥʥʳʝ ʚʝʣʠʯʠʥʳ ʚ (3), ʧʦʪʝʨʠ ʧʨʠʙʳʣʠ ʤʦʞʥʦ 

ʧʨʝʜʩʪʘʚʠʪʴ ʚ ʚʠʜʝ ʬʫʥʢʮʠʦʥʘʣʘ: 

).,,,,( aQITKQFʇ DDD=D                                  (4) 

ʅʘ ʙʘʟʝ ʜʘʥʥʳʭ ʨʘʩʩʫʞʜʝʥʠʡ ʩʬʦʨʤʠʨʫʝʤ ʵʢʦʥʦʤʠʢʦ-ʤʘʪʝʤʘʪʠʯʝʩʢʫʶ ʤʦʜʝʣʴ 

ʪʨʘʥʩʧʦʨʪʥʦʡ ʟʘʜʘʯʠ ʚ ʩʝʪʝʚʦʡ ʧʦʩʪʘʥʦʚʢʝ, ʢʦʪʦʨʘʷ ʫʯʠʪʳʚʘʝʪ ʚʦʟʤʦʞʥʳʝ ʧʦʪʝʨʠ 

ʛʨʫʟʦʚʣʘʜʝʣʴʮʘ ʚʩʣʝʜʩʪʚʠʝ ʩʠʪʫʘʮʠʡ ʨʠʩʢʘ. ʂʘʢ ʠʟʚʝʩʪʥʦ, ʜʘʥʥʘʷ ʤʦʜʝʣʴ 

ʨʘʩʩʤʘʪʨʠʚʘʝʪ ʪʨʘʥʩʧʦʨʪʥʫʶ ʩʝʪʴ, ʩʦʩʪʦʷʱʫʶ ʠʟ ʤʥʦʞʝʩʪʚʘ ʢʦʤʤʫʥʠʢʘʮʠʡ, 

ʩʚʷʟʳʚʘʶʱʠʭ ʧʫʥʢʪʳ  1,0, += nji  [4]. 

ʂʘʞʜʘʷ ʢʦʤʤʫʥʠʢʘʮʠʷ (ʫʯʘʩʪʦʢ ʧʝʨʝʚʦʟʢʠ) ʩʚʷʟʘʥʘ ʩ ʚʦʟʤʦʞʥʳʤʠ ʚʘʨʠʘʥʪʘʤʠ 

ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ (ʚʠʜʘʤʠ ʪʨʘʥʩʧʦʨʪʘ) ijLl Í  ʠ ʦʧʠʩʳʚʘʝʪʩʷ ʥʘʙʦʨʦʤ ʧʘʨʘʤʝʪʨʦʚ: 

{ }ij

l

Qij

l

ijij
lʪʨ ʂItR DD D ,,,,  (ʜʣʷ ʟʘʜʘʥʥʦʡ ʚʝʨʦʷʪʥʦʩʪʠ  a). ʂʘʞʜʦʤʫ ʘʣʴʪʝʨʥʘʪʠʚʥʦʤʫ 

ʚʘʨʠʘʥʪʫ ʩʭʝʤʳ ʜʦʩʪʘʚʢʠ ʦʪʚʝʯʘʝʪ ʥʘʙʦʨ ʧʘʨʘʤʝʪʨʦʚ { }ʇRʪʨD, , 
ʪʨR - ʩʫʤʤʘʨʥʳʝ 

ʪʨʘʥʩʧʦʨʪʥʳʝ ʟʘʪʨʘʪʳ, ʇD  - ʧʦʪʝʨʠ ʧʨʠʙʳʣʠ, ʢʦʪʦʨʳʝ ʦʧʨʝʜʝʣʷʶʪʩʷ ʠʪʦʛʦʚʳʤʠ 

ʧʦʪʝʨʷʤʠ ʚʨʝʤʝʥʠ, ʢʦʣʠʯʝʩʪʚʘ ʠ ʢʘʯʝʩʪʚʘ.   

ʎʝʣʝʚʘʷ ʬʫʥʢʮʠʷ ʤʦʜʝʣʠ ʦʪʨʘʞʘʝʪ ʩʪʨʝʤʣʝʥʠʝ ʤʠʥʠʤʠʟʠʨʦʚʘʪʴ ʨʘʩʭʦʜʳ ʥʘ 

ʜʦʩʪʘʚʢʫ ʧʘʨʪʠʠ Q ʩ ʫʯʝʪʦʤ ʚʦʟʤʦʞʥʳʭ ʧʦʪʝʨʴ ʧʨʠʙʳʣʠ, ʦʙʫʩʣʦʚʣʝʥʥʳʭ ʨʠʩʢʘʤʠ 

ʧʨʠ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʝ: 
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 (5) 

ɼʣʷ ʧʫʥʢʪʘ ʦʪʧʨʘʚʣʝʥʠʷ ʚʳʧʦʣʥʝʥʦ ʢʦʣʠʯʝʩʪʚʦ ʠʩʭʦʜʷʱʠʭ ʢʦʤʤʫʥʠʢʘʮʠʡ 

ʜʦʣʞʥʦ ʙʳʪʴ ʙʦʣʴʰʝ ʚʭʦʜʷʱʠʭ ʥʘ 1: 



ISSN 2079.5459. ɺʽʩʥʠʢ ʅʊʋ ñʍʇɯè. 2013. ˉ56(1029)         166 

1)(
1

0

0

1

0

0

00

=-ääää
+

= Í

+

= Í

n

j

j
l

Ll

n

j

j
l

Ll

xʭ
jj

,                            (6) 

ɼʣʷ ʧʫʥʢʪʘ ʥʘʟʥʘʯʝʥʠʷ ʯʠʩʣʦ ʚʭʦʜʷʱʠʭ ʢʦʤʤʫʥʠʢʘʮʠʡ ʜʦʣʞʥʦ ʙʳʪʴ ʙʦʣʴʰʝ 

ʯʠʩʣʘ ʠʩʭʦʜʷʱʠʭ ʥʘ ʯʠʩʣʦ ʛʨʫʟʦʚʳʭ ʧʘʨʪʠʡ, ʧʦʩʪʘʚʣʷʝʤʳʭ ʚ ʧʫʥʢʪ: 
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ɼʣʷ ʧʨʦʤʝʞʫʪʦʯʥʳʭ ʧʫʥʢʪʦʚ ʯʠʩʣʦ ʠʩʭʦʜʷʱʠʭ ʠ ʚʭʦʜʷʱʠʭ ʢʦʤʤʫʥʠʢʘʮʠʡ 
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ɺʚʝʜʝʤ ʪʘʢʞʝ ʦʛʨʘʥʠʯʝʥʠʷ ʧʦ ʚʨʝʤʝʥʠ ʜʦʩʪʘʚʢʠ ʠ ʧʦ ʚʦʟʤʦʞʥʳʤ ʧʦʪʝʨʷʤ 

ʧʨʠʙʳʣʠ:  
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ʋʩʣʦʚʠʝ ʚʦʟʤʦʞʥʳʭ ʟʥʘʯʝʥʠʡ ʧʘʨʘʤʝʪʨʦʚ ʫʧʨʘʚʣʝʥʠʷ:  

{ }1,0=l

ijʭ                                                           (11) 

ʉ ʫʯʝʪʦʤ ʥʝʣʠʥʝʡʥʦʩʪʠ ʮʝʣʝʚʦʡ ʬʫʥʢʮʠʠ, ʜʘʥʥʘʷ ʟʘʜʘʯʘ ʦʪʥʦʩʠʪʩʷ ʢ ʢʣʘʩʩʫ 

ʥʝʣʠʥʝʡʥʳʭ ʟʘʜʘʯ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ. ɽʝ ʯʠʩʣʝʥʥʘʷ ʨʝʘʣʠʟʘʮʠʷ 

ʤʦʞʝʪ ʙʳʪʴ ʦʩʫʱʝʩʪʚʣʝʥʘ ʧʦʩʨʝʜʩʪʚʦʤ ʦʧʮʠʠ çʇʦʠʩʢ ʨʝʰʝʥʠʷè Excel. 

 

ɺʳʚʦʜʳ. ʇʨʝʜʩʪʘʚʣʝʥʥʘʷ  ʤʦʜʝʣʴ ʧʦʟʚʦʣʷʝʪ ʬʦʨʤʠʨʦʚʘʪʴ ʦʧʪʠʤʘʣʴʥʫʶ ʩʭʝʤʫ 

ʜʦʩʪʘʚʢʠ ʧʦ ʢʨʠʪʝʨʠʶ ʤʠʥʠʤʫʤ ʨʘʩʭʦʜʦʚ ʠ ʚʦʟʤʦʞʥʳʭ ʧʦʪʝʨʴ, ʦʙʫʩʣʦʚʣʝʥʥʳʭ 

ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʦʡ, ʯʪʦ ʙʦʣʝʝ ʘʜʝʢʚʘʪʥʦ ʦʪʨʘʞʘʝʪ ʩʦʚʨʝʤʝʥʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʢ 

ʦʨʛʘʥʠʟʘʮʠʠ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ ʚʥʝʰʥʝʪʦʨʛʦʚʳʭ ʛʨʫʟʦʚ.  
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ɸʈʍɯʊɽʂʊʋʈɸ ɺɯɼʂʈʀʊʆɰ P2P ʍʄɸʈʅʆɰ ʉʀʉʊɽʄʀ 
 

ɿʘʧʨʦʧʦʥʦʚʘʥʘ ʘʨʭʽʪʝʢʪʫʨʘ ʚʽʜʢʨʠʪʦʾ ʭʤʘʨʥʦʾ ʩʠʩʪʝʤʠ ʥʘ ʦʩʥʦʚʽ P2P ʤʝʨʝʞʽ. ʈʝʘʣʽʟʘʮʽʷ ʪʘʢʦʾ 

ʘʨʭʽʪʝʢʪʫʨʠ ʜʦʟʚʦʣʷʻ ʧʦʙʫʜʦʚʫ ʧʨʠʚʘʪʥʦʾ ʘʙʦ ʧʫʙʣʽʯʥʦʾ ʭʤʘʨʥʦʾ ʩʠʩʪʝʤʠ. ʆʧʠʩʘʥʘ ʢʦʥʮʝʧʮʽʷ 

ʧʦʙʫʜʦʚʠ P2P ʤʝʨʝʞʽ ʪʘ ʚʟʘʻʤʦʜʽʶ ʢʣʽʻʥʪ-ʭʤʘʨʘ. ʆʧʠʩʘʥʠʡ ʟʘʛʘʣʴʥʠʡ ʧʨʦʪʦʢʦʣ ʦʙʤʽʥʫ ʜʘʥʠʤʠ ʤʽʞ 

ʢʣʽʻʥʪʘʤʠ ʪʘ ʭʤʘʨʦʶ. 
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ʩʠʩʪʝʤʠ, ʩʧʽʣʴʥʽ ʭʤʘʨʥʽ ʩʠʩʪʝʤʠ. 

 

ɺʩʪʫʧ. ɯʩʪʦʨʽʷ ʩʪʚʦʨʝʥʥʷ ʧʽʨʽʥʛʦʚʠʭ ʩʠʩʪʝʤ, Peer-to-Peer, ʘʙʦ P2P ʧʦʯʘʣʘʩʷ ʟʽ 

ʩʪʚʦʨʝʥʥʷ ʜʝʮʝʥʪʨʘʣʽʟʦʚʘʥʠʭ ʤʝʨʝʞ USENET (1979), FidoNet (1984),  Napster (1999). 

ɸʥʘʣʦʛʽʯʥʠʡ ʧʨʠʥʮʠʧ ʧʦʙʫʜʦʚʠ ʦʜʥʦʨʘʥʛʦʚʠʭ ʨʦʟʧʦʜʽʣʝʥʠʭ ʤʝʨʝʞ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʚʩʷ ʚ 1984 ʨʦʮʽ ʚ ʨʦʟʨʦʙʮʽ ʘʨʭʽʪʝʢʪʫʨʠ Advanced Peer to Peer 

Networking ʬʽʨʤʠ IBM [1]. ʇʝʨʝʚʘʛʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʽʨʽʥʛʦʚʠʭ ʩʠʩʪʝʤ ʧʦʣʷʛʘʶʪʴ ʫ 

ʨʦʟʧʦʜʽʣʽ ʪʘ ʟʤʝʥʰʝʥʥʽ ʚʘʨʪʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʠʩʪʝʤʠ, ʦʜʥʦʨʘʥʛʦʚʦʤʫ ʦʙôʻʜʥʘʥʥʶ 

ʨʝʩʫʨʩʽʚ, ʤʘʩʰʪʘʙʦʚʘʥʦʩʪʽ ʪʘ ʘʚʪʦʥʦʤʥʦʩʪʽ ʩʠʩʪʝʤʠ. ʇʽʨʽʥʛʦʚʽ ʩʠʩʪʝʤʠ ʜʫʞʝ ʰʠʨʦʢʦ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʷ ʫ ʛʘʣʫʟʽ ʟʙʝʨʽʛʘʥʥʷ ʪʘ ʦʙʤʽʥʫ ʜʘʥʠʤʠ ʤʽʞ ʢʦʨʠʩʪʫʚʘʯʘʤʠ (ʽʥʦʜʽ 

ʢʦʨʠʩʪʫʚʘʯʽ ʧʦʨʫʰʫʚʘʣʠ ʘʚʪʦʨʩʴʢʽ ʧʨʘʚʘ ʥʘ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʤʫʣʴʪʠʤʝʜʽʡʥʦʾ 

ʽʥʬʦʨʤʘʮʽʾ ʚ ʪʘʢʠʭ ʤʝʨʝʞʘʭ, ʥʘʧʨʠʢʣʘʜ KaZaA, EDonkey, Napster). ɯʥʰʠʤʠ 

ʧʨʠʢʣʘʜʘʤʠ ʧʽʨʽʥʛʦʚʠʭ ʦʙʯʠʩʣʶʚʘʣʴʥʠʭ ʩʠʩʪʝʤ ʻ ʧʨʦʝʢʪʠSETI at Home [11],  

Folding@Home, World Community Grid (IBM) ʪʘ BOINIC[14]. ɺ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡʥʽʡ 

ʛʘʣʫʟʽ ʫʩʧʽʰʥʦ ʟʘʨʝʢʦʤʝʥʜʫʚʘʣʘ ʩʝʙʝ ʩʠʩʪʝʤʘ Skype, ʷʢʘ ʪʘʢʦʞ ʧʦʙʫʜʦʚʘʥʘ ʥʘ P2P 

ʪʝʭʥʦʣʦʛʽʾ. 

ʐʠʨʦʢʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʭʤʘʨʥʠʭ ʩʠʩʪʝʤ, Cloud Computing, ʧʦʯʘʣʘʩʷ ʟ 

ʨʝʦʨʛʘʥʽʟʘʮʽʾ ʦʙʯʠʩʣʶʚʘʣʴʥʠʭ ʧʦʪʫʞʥʦʩʪʝʡ ʜʘʪʘ ʮʝʥʪʨʫ ʢʦʤʧʘʥʽʾ Amazon, ʷʢʘ 

ʩʪʚʦʨʠʣʘ ʤʦʞʣʠʚʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʽʨʪʫʘʣʴʥʠʭ ʩʠʩʪʝʤ ʢʣʘʩʫ IAAS (Infrastructure as 

Service). ʍʦʯʘ ʩʘʤʘ ʽʜʝʷ ʭʤʘʨʥʠʭ ʩʠʩʪʝʤ ʙʫʣʘ ʟʘʧʨʦʧʦʥʦʚʘʥʘ ɼʞʦʥʦʤ ʄʘʢʂʘʨʪʠ 

(JohnMcCarthy) ʱʝ ʫ 1960-ʭ ʨʦʢʘʭ ʽ ʨʦʟʚʠʥʝʥʘ ʫ ɼʫʛʣʘʩʦʤ ʇʘʨʢʭʽʣʦʤ (Douglas 

Parkhill) ʫ [12]. ʅʘʜʘʣʽ ʦʪʨʠʤʘʣʠ ʨʦʟʚʠʪʦʢ ʽʥʰʽ ʢʣʘʩʠ ʭʤʘʨʥʠʭ ʩʠʩʪʝʤ, ʪʘʢʽ ʷʢ PAAS 

(Platform as a Service), SAAS (Software as a Service). ɻʦʣʦʚʥʽ ʧʝʨʝʚʘʛʠ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʭʤʘʨʥʠʭ ʩʠʩʪʝʤ ʧʦʣʷʛʘʶʪʴ ʫ ʤʽʥʽʤʽʟʘʮʽʾ ʨʝʩʫʨʩʽʚ ʥʘ ʧʽʜʪʨʠʤʢʫ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʜʘʪʘ 

ʮʝʥʪʨʽʚ ʪʘ ʤʘʩʰʪʘʙʫʚʘʥʥʽ ʧʦʪʫʞʥʦʩʪʝʡ. ʉʫʯʘʩʥʠʡ ʨʦʟʚʠʪʦʢ ʭʤʘʨʥʠʭ ʩʠʩʪʝʤ 

ʧʝʨʝʡʰʦʚ ʫ ʧʣʦʱʠʥʫ ʩʪʚʦʨʝʥʥʷ ʧʫʙʣʽʯʥʠʭ, ʧʨʠʚʘʪʥʠʭ ʪʘ ʛʽʙʨʠʜʥʠʭ ʭʤʘʨʥʠʭ ʩʠʩʪʝʤ. 

ɯʜʝʷ ʦʙôʻʜʥʘʥʥʷ ʧʽʨʽʥʛʦʚʠʭ ʩʠʩʪʝʤ ʪʘ ʭʤʘʨʥʠʭ ʦʙʯʠʩʣʝʥʴ ʧʦʣʷʛʘʻ ʫ ʩʪʚʦʨʝʥʥʽ 

ʭʤʘʨʥʦʛʦ ʩʝʨʚʽʩʫ, ʜʝ ʦʙʯʠʩʣʶʚʘʣʴʥʽ ʧʦʪʫʞʥʦʩʪʽ ʧʨʠʚʘʪʥʦʛʦ ʘʙʦ ʧʫʙʣʽʯʥʦʛʦ ʩʝʨʚʽʩʫ  
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