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ʇʝʨʝʜʤʦʚʘ 
ʉʪʨʽʤʢʠʡ ʨʦʟʚʠʪʦʢ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʩʪʝʤ, ʥʘʨʦʱʫʚʘʥʥʷ ʤʦʞʣʠʚʦʩʪʝʡ ʢʦʤʧ'ʶʪʝ-

ʨʽʚ, ʧʦʷʚʘ ʧʦʨʪʘʪʠʚʥʠʭ ʧʨʠʩʪʨʦʾʚ ð ʧʣʘʥʰʝʪʽʚ ʽ ʩʤʘʨʪʬʦʥʽʚ, ʭʤʘʨʥʽ ʪʝʭʥʦʣʦʛʽʾ ʦʙʨʦʙʢʠ 

ʜʘʥʠʭ, ʥʘʜʘʣʠ ʥʦʚʽ ʤʦʞʣʠʚʦʩʪʽ ʤʝʥʝʜʞʝʨʘʤ ʽ ʢʝʨʽʚʥʠʢʘʤ ʧʽʜʧʨʠʻʤʩʪʚ ʚ ʫʧʨʘʚʣʽʥʥʽ ʽ 

ʧʽʜʚʠʱʝʥʥʽ ʢʦʥʢʫʨʝʥʪʦʟʜʘʪʥʦʩʪʽ ʙʽʟʥʝʩʫ. ʆʜʥʠʤ ʟ ʪʘʢʠʭ ʟʘʩʦʙʽʚ ʻ ʩʠʩʪʝʤʠ ʧʽʜʪʨʠʤʢʠ 

ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ. ɺ ʥʘʚʯʘʣʴʥʦʤʫ ʧʦʩʽʙʥʠʢʫ ʧʦʜʘʥʦ ʤʘʪʝʨʽʘʣ, ʷʢʠʡ ʚʠʢʣʘʜʘʻʪʴʩʷ ʩʪʫ-

ʜʝʥʪʘʤ ʩʧʝʮʽʘʣʴʥʦʩʪʽ ñɽʢʦʥʦʤʽʯʥʘ ʢʽʙʝʨʥʝʪʠʢʘò  ʚ ʜʠʩʮʠʧʣʽʥʽ ñʉʠʩʪʝʤʠ ʧʽʜʪʨʠʤʢʠ ʧʨʠʡ-

ʥʷʪʪʷ ʨʽʰʝʥʴò ʦʙʩʷʛʦʤ 144 ʛʦʜʠʥ (16 ʣʝʢʮʽʡ). 

ɺ ʧʦʩʽʙʥʠʢʫ ʧʦʜʘʥʦ ʰʽʩʪʴ ʪʝʤ ʷʢʽ ʨʦʟʢʨʠʚʘʶʪʴ ʙʘʟʦʚʠʡ ʤʘʪʝʨʽʘʣ ʧʦ ʜʠʩʮʠʧʣʽʥʽ. 

ɺ ʧʝʨʰʽʡ ʪʝʤʽ ʧʦʜʘʥʦ ʦʩʥʦʚʥʽ ʪʝʨʤʽʥʦʣʦʛʽʯʥʽ ʬʦʨʤʫʣʶʚʘʥʥʷ, ʧʦʢʘʟʘʥʦ ʤʽʩʮʝ 

ʉʇʇʈ ʚ ʟʘʛʘʣʴʥʦʤʫ ʨʽʟʥʦʤʘʥʽʪʪʽ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʩʪʝʤ. ʈʦʟʛʣʷʥʫʪʦ ʤʝʪʦʜʠʢʠ ʽ ʘʣʛʦʨʠ-

ʪʤʠ ʦʪʨʠʤʘʥʥʷ ʝʢʦʥʦʤʽʯʥʦ ʝʬʝʢʪʠʚʥʠʭ ʫʧʨʘʚʣʽʥʩʴʢʠʭ ʨʽʰʝʥʴ. ʈʦʟ'ʷʩʥʝʥʽ ʧʦʥʷʪʪʷ ʤʝ-

ʥʝʜʞʤʝʥʪʫ ʟʥʘʥʴ ʽ ʩʧʦʩʦʙʽʚ ʦʪʨʠʤʘʥʥʷ ʟʥʘʥʴ ʟʘ ʜʦʧʦʤʦʛʦʶ ʉʇʇʈ. 

ɺ ʜʨʫʛʽʡ ʪʝʤʽ ʦʙʛʦʚʦʨʶʶʪʴʩʷ ʦʩʥʦʚʠ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʩʠʩʪʝʤ ʧʽʜʪʨʠʤʢʠ ʧʨʠʡ-

ʥʷʪʪʷ ʨʽʰʝʥʴ. ʈʦʟʛʣʷʥʫʪʦ ʢʣʘʩʠʬʽʢʘʮʽʶ ʉʇʇʈ. ʽʭ ʩʪʨʫʢʪʫʨʫ, ʦʩʦʙʣʠʚʦʩʪʽ , ʚʽʜʤʽʥʥʦʩʪʽ ʽ 

ʧʨʠʥʮʠʧʠ ʚʟʘʻʤʦʜʽʾ ʟ ʢʦʨʠʩʪʫʚʘʯʝʤ. 

ɺ ʪʨʝʪʽʡ ʪʝʤʽ ʨʦʟʛʣʷʥʫʪʦ  ʧʨʠʥʮʠʧʠ  ʧʦʙʫʜʦʚʠ ʙʘʟ  ʪʘ ʩʭʦʚʠʱ ʜʘʥʠʭ  ʚ ʩʠʩʪʝʤʘʭ 

ʧʽʜʪʨʠʤʢʠ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ. ʇʦʢʘʟʘʥʦ ʾʭ ʘʨʭʽʪʝʢʪʫʨʫ, ʤʦʜʝʣʽ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʜʘʥʠʭ, 

ʚʽʪʨʠʥʠ ʜʘʥʠʭ, ʧʦʪʦʯʥʠʡ ʩʪʘʥ ʽ ʤʘʡʙʫʪʥʽʡ ʨʦʟʚʠʪʦʢ ʩʭʦʚʠʱ ʜʘʥʠʭ.  

ɺ ʯʝʪʚʝʨʪʽʡ ʪʝʤʽ, ʨʦʟʛʣʷʥʫʪʦ  ʝʢʦʥʦʤʽʢʦ ʤʘʪʝʤʘʪʠʯʥʽ ʤʦʜʝʣʽ  ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫ-

ʶʪʴʩʷ ʚ ʉʇʇʈ ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʦʧʪʠʤʘʣʴʥʠʭ ʫʧʨʘʚʣʽʥʩʴʢʠʭ ʨʽʰʝʥʴ. ʆʙʛʦʚʦʨʝʥʦ ʤʝʪʦʜʠ  

ʚʠʙʦʨʫ ʢʨʠʪʝʨʽʾʚ ʚ ʟʘʜʘʯʘʭ ʦʧʪʠʤʽʟʘʮʽʾ. ʈʦʟʛʣʷʥʫʪʦ  ʤʦʜʝʣʽ ʣʽʥʽʡʥʦʛʦ, ʮʽʣʦʯʠʩʣʦʚʦʛʦ, 

ʜʨʦʙʦʚʦ-ʣʽʥʽʡʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ, ʘ ʪʘʢʦʞ ʤʝʪʦʜʠ ʥʝʣʽʥʽʡʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ. ʇʨʠʜʽ-

ʣʝʥʘ ʫʚʘʛʘ ʤʦʜʝʣʷʤ ʪʝʦʨʽʾ ʽʛʦʨ ʽ ʥʝʡʨʦʥʥʠʭ ʤʝʨʝʞ. ʈʦʟʛʣʷʥʫʪʦ ʤʝʪʦʜʠ ʧʨʦʛʥʦʟʫʚʘʥʥʷ 

ʜʣʷ ʟʘʜʘʯ ʉʇʇʈ. 

ɺ ʧ'ʷʪʽʡ ʪʝʤʽ ʚʠʚʯʘʶʪʴʩʷ ʤʝʪʦʜʠ ʦʙʨʦʙʢʠ ʜʘʥʠʭ ʚ ʉʇʇʈ.  ʈʦʟʛʣʷʥʫʪʦ ʦʥ-ʣʘʡʥʦʚʽ 

ʘʥʘʣʽʪʠʯʥʘ ʦʙʨʦʙʢʘ ʚ ʩʠʩʪʝʤʘʭ ʧʽʜʪʨʠʤʢʠ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ, ʜʝʡʪʘʤʘʡʥʽʥʛ ʚ ʉʇʇʈ, 

ʤʝʪʦʜʠ  ʜʦʙʫʚʘʥʥʷ ʜʘʥʠʭ ʚ ʉʇʇʈ, ʟʙʝʨʝʞʝʥʥʷ ʜʘʥʠʭ, ʜʠʩʪʠʣʷʮʽʷ ʜʘʥʠʭ, ʚʽʟʫʘʣʽʟʘʮʽʷ 

ʜʘʥʠʭ, ʢʨʦʩ-ʪʘʙʫʣʷʮʽʷ, ʧʨʦʛʨʘʤʥʽ ʘʛʝʥʪʠ, ʜʦʚʽʨʯʽ ʤʝʨʝʞʽ. 

ɺ ʰʦʩʪʽʡ ʪʝʤʽ ʧʦʜʘʥʦ ʤʘʪʝʨʽʘʣʠ  ʜʣʷ ʦʮʽʥʢʠ ʚʩʽʭ ʬʘʢʪʦʨʽʚ ʝʢʦʥʦʤʽʯʥʦʾ ʝʬʝʢʪʠʚ-

ʥʦʩʪʽ  ʉʇʇʈ, ʨʦʟʨʘʭʫʥʢʫ ʝʢʦʥʦʤʽʯʥʦʛʦ ʝʬʝʢʪʫ ʥʘ ʩʪʘʜʽʾ ʨʦʟʨʦʙʢʠ ʉʇʇʈ, ʪʦʙʪʦ, ʜʦ ʚʧʨʦ-

ʚʘʜʞʝʥʥʷ ʚ ʝʢʩʧʣʫʘʪʘʮʽʶ ʽ ʨʦʟʨʘʭʫʥʦʢ ʝʢʦʥʦʤʽʯʥʦʛʦ ʝʬʝʢʪʫ ʜʣʷ ʩʠʩʪʝʤʠ ʷʢʘ ʟʥʘʭʦ-

ʜʠʪʴʩʷ ʫ ʧʨʦʤʠʩʣʦʚʽʡ ʝʢʩʧʣʫʘʪʘʮʽʾ  

ɺ ʧʦʩʽʙʥʠʢʫ  ʜʦʜʘʥʦ ʧʝʨʝʣʽʢ ʣʽʪʝʨʘʪʫʨʥʠʭ ʜʞʝʨʝʣ ʷʢʽ ʥʝʦʙʭʽʜʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ 

ʜʣʷ ʧʦʛʣʠʙʣʝʥʦʛʦ ʚʠʚʯʝʥʥʷ ʜʠʩʮʠʧʣʽʥʠ ʽ ʩʘʤʦʩʪʽʡʥʦʾ ʨʦʙʦʪʠ.   
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ʊɽʄɸ 1. ʄʽʩʮʝ ʩʠʩʪʝʤ ʧʽʜʪʨʠʤʢʠ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ   ʚ ʽʥʬʦʨʤʘʮʽʡ-

ʥʠʭ ʩʠʩʪʝʤʘʭ ʪʘ ʚʠʟʥʘʯʝʥʥʷ ʤʝʪʦʜʠʢ ʦʪʨʠʤʘʥʥʷ ʽ ʦʙʨʦʙʢʠ ʟʥʘʥ ɹ
 ɯʥʬʦʨʤʘʮʽʡʥʽ ʩʠʩʪʝʤʠ ʨʦʟʚʠʚʘʶʪʴʩʷ ʙʽʣʴʰʝ ʥʽʞ ʧʽʚʩʪʦʨʽʯʯʷ ʟ 1960ʭ ð 1970ʭ 

ʨʦʢʽʚ. ʉʧʦʯʘʪʢʫ  ʽʥʬʦʨʤʘʮʽʡʥʽ ʩʠʩʪʝʤʠ ʙʫʜʫʚʘʣʠʩʷ ʷʢ ʘʚʪʦʤʘʪʠʟʦʚʘʥʽ ʩʠʩʪʝʤʠ ʫʧʨʘʚ-

ʣʽʥʥʷ ʧʽʜʧʨʠʻʤʩʪʚʦʤ. ʎʽ ʩʠʩʪʝʤʠ ʤʘʣʠ ʚʽʜʧʦʚʽʜʘʪʠ ʟʘʧʠʪʘʤ ʤʝʥʝʜʞʝʨʽʚ.  ʊʘʢʽ ʩʠʩʪʝʤʠ  

ʧʨʦʜʫʢʫʚʘʣʠ  ʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ ʥʝʦʙʭʽʜʥʠʭ ʽ ʢʦʨʠʩʥʠʭ ʜʣʷ ʤʝʥʝʜʞʝʨʽʚ ʽ ʫʧʨʘʚʣʽʥʥʷ ʜʦ-

ʢʫʤʝʥʪʽʚ.  ʈʦʟʚʠʪʦʢ ʘʚʪʦʤʘʪʠʟʦʚʘʥʠʭ ʩʠʩʪʝʤ ʫʧʨʘʚʣʽʥʥʷ ʚ ʧʦʜʘʣʴʰʦʤʫ ʧʨʠʚʽʚ ʜʦ ʪʦʛʦ, 

ʱʦ ʟ'ʷʚʠʣʠʩʷ ʩʠʩʪʝʤʠ ʧʽʜʪʨʠʤʢʠ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ.  

ʎʽ ʩʠʩʪʝʤʠ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʤʦʞʣʠʚʦʩʪʷʤʠ ʷʢʽ ʜʦʟʚʦʣʷʶʪʴ ʢʦʨʠʩʪʫʚʘʯʘʤ ʦʪʨʠʤʫ-

ʚʘʪʠ ʽʥʬʦʨʤʘʮʽʶ ʘʙʦ ʟʥʘʥʥʷ ʟ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʩʠʩʪʝʤʠ ʷʢʘ ʙʫʣʘ ʟʘʧʨʦʛʨʘʤʦʚʘʥʘ ʽ ʥʘ-

ʣʘʰʪʦʚʘʥʘ ʢʦʨʠʩʪʫʚʘʯʝʤ ʪʘʢ, ʱʦʙ ʫʨʘʭʫʚʘʪʠ ʜʦʩʚʽʜ ʢʦʨʠʩʪʫʚʘʯʘ ʽ ʡʦʛʦ ʧʽʜʧʨʠʻʤʩʪʚʘ, 

ʘ ʪʘʢʦʞ ʤʦʞʣʠʚʦʩʪʽ ʤʘʪʝʤʘʪʠʯʥʠʭ ʤʦʜʝʣʝʡ ʪʘ ʩʭʦʚʠʱ ʜʘʥʠʭ ʷʢʽ ʧʦʣʽʧʰʫʶʪʴ  ʷʢʽʩʪʴ 

ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ. ʇʦʜʘʣʴʰʠʡ ʨʦʟʚʠʪʦʢ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʩʪʝʤ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʧʦʙʫ-

ʜʦʚʠ ʦʙʯʠʩʣʶʚʘʣʴʥʠʭ ʩʝʨʝʜʦʚʠʱ, ʷʢʽ ʚʢʣʶʯʘʶʪʴ ʚ ʩʝʙʝ ʝʣʝʢʪʨʦʥʥʫ ʢʦʤʝʨʮʽʶ, ʥʦʚʽ 

ʤʦʞʣʠʚʦʩʪʽ ʘʥʘʣʽʪʠʢʠ, ʤʦʞʣʠʚʦʩʪʽ ʢʦʣʝʢʪʠʚʥʦʾ ʩʧʽʚʧʨʘʮʽ, ʧʨʦʝʢʪʫʚʘʥʥʷ,  ʨʦʟʨʦʙʢʫ ʥʦ-

ʚʦʾ ʧʨʦʜʫʢʮʽʾ.  

ɺʟʘʻʤʦʟʚ'ʷʟʦʢ ʩʠʩʪʝʤ ʧʽʜʪʨʠʤʢʠ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʟ ʽʥʰʠʤʠ ʜʠʩʮʠʧʣʽʥʘʤʠ ʷʢʽ 

ʚʠʚʯʘʶʪʴ ʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʩʫʯʘʩʥi ʤʝʪʦʜʠ ʫʧʨʘʚʣʽʥʥʷ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ. 1 . 
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ɽʣʝʢʪʨʦʥʥʘ 

ʢʦʤʝʨʮʽʷ 

ʨʦʟʧʦʜʽʣʝʥʽ 

ʦʙʯʠʩʣʝʥʥʷ 

ʢʦʥʮʝʧʪʫʘʣʴʥʽ ʧʽʜʭʦʜʠ      ʪʝʭʥʽʯʥʠʡ ʧʽʜʭʽʜ      ʘʥʘʣʽʪʠʯʥʽ ʧʽʜʭʦʜʠ         ʝʢʦʥʦʤʽʯʥʠʡ ʧʽʜʭʦʜʠ    ʧʽʜʭʦʜʠ ʷʢʽ ʚʨʘʭʦʚʫʶʪʴ ʧʦʚʝʜʽʥʢʫ. 

 

 

 

 

ʂʦʤʧ'ʶʪʝʨʥʽ 

ʥʘʫʢʠ,  

 

 

 

 

 

 

ʟʥʘʥʥʷ ʧʦ ʤʝʥʝʜʞ-

ʤʝʥʪʫ 

 

 



ʉʠʩʪʝʤʠ ʧʽʜʪʨʠʤʢʠ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ | ʄ.ɸ. ɼʝʤʠʜʝʥʢʦ 
 

 

 

3 

ɸʣʛʦʨʠʪʤʠ ʧʨʠʡʥʷʪʪʷ ʫʧʨʘʚʣʽʥʩʴʢʠʭ ʨʽʰʝʥʴ 
ʇʨʠʡʥʷʪʪʷ ʫʧʨʘʚʣʽʥʩʴʢʠʭ ʨʽʰʝʥʴ ʤʦʞʥʘ ʨʦʟʛʣʷʜʘʪʠ ʷʢ ʚʠʙʽʨ ʟ ʙʘʛʘʪʴʦʭ ʤʦʞʣʠ-

ʚʦʩʪʝʡ - ʘʣʴʪʝʨʥʘʪʠʚ. ʅʘʧʨʠʢʣʘʜ ʚʠʙʽʨ ʩʪʨʘʪʝʛʽʡ ʧʦʚʝʜʽʥʢʠ, ʚʠʙʽʨ ʷʢʠʭʦʩʴ ʦʙ'ʻʢʪʽʚ. ʊʘ-

ʢʠʤ ʯʠʥʦʤ, ʩʠʩʪʝʤʘ ʧʽʜʪʨʠʤʢʠ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʧʦʚʠʥʥʘ ʜʦʧʦʤʘʛʘʪʠ ʤʝʥʝʜʞʝʨʫ ʨʦ-

ʙʠʪʠ ʪʘʢʠʡ ʚʠʙʽʨ.    ʊʨʘʜʠʮʽʡʥʠʡ ʤʝʪʦʜ ʧʨʠʡʥʷʪʪʷ  ʢʝʨʽʚʥʠʮʪʚʦʤ ʨʽʰʝʥʴ ʚ ʩʠʩʪʝʤʘʭ 

ʫʧʨʘʚʣʽʥʥʷ  ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ. 2 . 

 

 

 
 

 

ʈʠʩʫʥʦʢ 2.  ʊʨʘʜʠʮʽʡʥʠʡ ʤʝʪʦʜ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ  

 

ʅʘ ʧʨʘʢʪʠʮʽ ʢʽʣʴʢʽʩʪʴ ʘʣʴʪʝʨʥʘʪʠʚ ʤʦʞʝ ʙʫʪʠ ʚʝʣʠʢʦʶ, ʪʦʤʫ ʤʝʥʝʜʞʝʨ ʚʨʫʯʥʫ 

ʥʝ ʤʦʞʝ ʝʬʝʢʪʠʚʥʦ  ʽ ʷʢʽʩʥʦ ʧʨʦʘʥʘʣʽʟʫʚʘʪʠ ʥʘʩʣʽʜʢʠ ʧʨʠʡʥʷʪʪʷ ʚʩʽʭ  ʘʣʴʪʝʨʥʘʪʠʚ. ɺ 

ʮʽʡ ʩʠʪʫʘʮʽʾ ʝʬʝʢʪʠʚʥʦʶ ʻ ʩʠʩʪʝʤʘ ʧʽʜʪʨʠʤʢʠ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ, ʷʢʘ ʥʘʜʘʻ ʤʦʞʣʠʚʽʩʪʴ 

ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʦʤʧ'ʶʪʝʨʘ ʧʨʦʘʥʘʣʽʟʫʚʘʪʠ ʥʘʩʣʽʜʢʠ ʚʩʽʭ  ʘʣʴʪʝʨʥʘʪʠʚ ʽ ʟʤʦʜʝʣʶʚʘʪʠ  

ʧʦʚʝʜʽʥʢʫ  ʩʠʩʪʝʤʠ.  

ʈʦʟʚʠʪʦʢ ʥʘʫʢʠ ʫʧʨʘʚʣʽʥʥʷ ʧʨʠʚʽʚ ʜʦ ʪʦʛʦ ʱʦ ʪʨʘʜʠʮʽʡʥʠʡ ʤʝʪʦʜ ʧʨʠʡʥʷʪʪʷ ʨʽ-

ʰʝʥʴ ʥʝ ʻ ʥʘʡʢʨʘʱʠʤ. ʈʦʟʨʦʙʣʝʥʦ   ʥʠʟʢʫ ʥʦʚʠʭ ʤʝʪʦʜʽʚ ʩʝʨʝʜ ʷʢʠʭ ʚʠʜʽʣʷʻʪʴʩʷ  ʤʝʪʦʜ  

ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ  ʙʘʟʦʚʘʥʠʡ ʥʘ ʟʥʘʥʥʷʭ. 

ʇʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʚ ʩʠʩʪʝʤʽ ʙʘʟʦʚʘʥʽʡ ʥʘ ʟʥʘʥʥʷʭ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ. 3. 

  

 

 

 

 

ʅʘʩʣʽʜʢʠ 

ʈʽʰʝʥʥʷ 

ʽʜʝʥʪʠʬʽʢʘʮʽʷ  

ʘʣʴʪʝʨʥʘʪʠʚ 

ʎʽʣʽ 

ʄʦʞʣʠʚʦʩʪʽ 

ʆʙʤʝʞʝʥʥʷ 

ʇʦʨʽʚʥʷʥʥʷ ʽ 
ʚʠʙʽʨ 
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ʈʠʩʫʥʦʢ 3 . ʉʠʩʪʝʤʘ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʙʘʟʦʚʘʥʘ ʥʘ ʟʥʘʥʥʷʭ. 

 

 

 ɺ ʪʘʢʽʡ ʩʠʩʪʝʤʽ ʘʣʴʪʝʨʥʘʪʠʚʠ ʘʥʘʣʽʟʫʶʪʴʩʷ ʥʝ ʪʽʣʴʢʠ ʬʘʭʽʚʮʝʤ, ʘʣʝ ʽ  ʟʘ ʜʦʧʦ-

ʤʦʛʦʶ ʢʦʤʧ'ʶʪʝʨʘ ʪʘ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ. ɺ ʩʠʩʪʝʤʽ  ʜʦʩʣʽʜʞʫʶʪʴʩʷ ʥʘʩʣʽʜʢʠ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʘʣʴʪʝʨʥʘʪʠʚ, ʜʘʣʽ ʘʥʘʣʽʟʫʶʪʴʩʷ ʽʥʰʽ ʜʞʝʨʝʣʘ ʟʥʘʥʴ. ɼʘʣʽ ʦʪʨʠʤʘʥʽ 

ʟʥʘʥʥʷ ʦʙʨʦʙʣʷʶʪʴʩʷ ʟ ʫʨʘʭʫʚʘʥʥʷʤ  ʮʽʣʝʡ, ʢʨʠʪʝʨʽʾʚ, ʦʙʤʝʞʝʥʴ ɯ ʚʠʨʦʙʣʷʶʪʴʩʷ ʥʦʚʽ 

ʟʥʘʥʥʷ ʷʢʽ ʧʨʠʚʦʜʷʪʴ ʜʦ  ʧʨʠʡʥʷʪʪʷ ʥʘʫʢʦʚʦ ʦʙˇʨʫʥʪʦʚʘʥʠʭ ʨʽʰʝʥʴ. ʊʘʢʠʤ ʯʠʥʦʤ ʩʠʩ-

ʪʝʤʘ ʧʽʜʪʨʠʤʢʠ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʷʚʣʷʻ ʩʦʙʦʶ ʚʠʨʦʙʥʠʯʫ ʩʠʩʪʝʤʫ ʷʢʘ ʚʠʨʦʙʣʷʻ ʥʦʚʽ 

ʟʥʘʥʥʷ.   

 ʉʠʩʪʝʤʠ ʧʽʜʪʨʠʤʢʠ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʤʦʞʫʪʴ ʙʫʪʠ ʢʦʨʠʩʥʠʤʠ  ʜʣʷ ʨʦʟʨʦʙʢʠ 

ʩʣʘʙʦ ʩʪʨʫʢʪʫʨʦʚʘʥʠʭ ʨʽʰʝʥʴ . ʆʩʦʙʣʠʚʦʩʪʽ ʪʘʢʠʭ ʨʽʰʝʥʴ ʧʦʢʘʟʘʥʦ ʚ ʪʘʙʣʠʮʽ 1. ʉʇʇʈ 

ʜʘʶʪʴ ʤʦʞʣʠʚʽʩʪʴ ʚʠʨʦʙʠʪʠ ʧʨʘʚʠʣʴʥʝ ʨʽʰʝʥʥʷ ʚ ʫʤʦʚʘʭ ʥʝʚʠʟʥʘʯʝʥʦʩʪʽ ʯʠ ʯʘʩʪʢʦʚʦʾ 

ʥʝʚʠʟʥʘʯʝʥʦʩʪʽ ʪʘ ʙʨʘʢʫ ʽʥʬʦʨʤʘʮʽʾ ʪʘ ʟʥʘʥʴ. 

 

 

 

 

 

 

ɿʥʘʥʥʷ ʩʪʦ-
ʩʦʚʥʦ ʥʘʩʣʽʜʢʽʚ 

ʈʽʰʝʥʥʷ 

ʽʜʝʥʪʠʬʽʢʘʮʽʷ  

ʘʣʴʪʝʨʥʘʪʠʚ 

 

ʎʽʣʽ 

ʄʦʞʣʠʚʦʩʪʽ 

ʆʙʤʝʞʝʥʥʷ 

ʇʦʨʽʚʥʷʥʥʷ ʽ 
ʚʠʙʽʨ 

 ɼʞʝʨʝʣʘ ʟʥʘʥʴ 

 ɼʞʝʨʝʣʘ 
ʟʥʘʥʴ 

 
ɼʞʝʨʝʣʘ 
ʟʥʘʥʴ 

 ɿʥʘʥʥʷ ʧʨʦ ʟʘ-
ʙʦʚ'ʷʟʘʥʥʷ 
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ʊʘʙʣʠʮʷ 1  

ʉʪʨʫʢʪʫʨʦʚʘʥʽ ʨʽʰʝʥʥʷ 

 

ʅʝʩʪʨʫʢʪʫʨʦʚʘʥʽ ʨʽʰʝʥʥʷ 
 

ʈʝʛʫʣʷʨʥʽ, ʧʦʚʪʦʨʶʚʘʥʽ ʨʽʰʝʥʥʷ 

 

ʅʝʥʘʜʽʡʥʽ, ʨʽʜʢʦ ʧʦʚʪʦʨʶʚʘʥʽ ʨʽʰʝʥʥʷ 
 

ɿʘʩʥʦʚʘʥʽ ʥʘ ʩʪʘʙʽʣʴʥʠʭ ʫʤʦʚʘʭ ɿʘʩʥʦʚʘʥʽ  ʥʘ ʚʠʧʘʜʢʦʚʠʭ ʽ ʫʤʦʚʘʭ ʽ ʜʘʥʠʭ  
 

ɸʣʴʪʝʨʥʘʪʠʚʠ ʯʽʪʢʽ ɸʣʴʪʝʨʥʘʪʠʚʠ ʥʝʷʩʥʽ 

ʅʘʩʣʽʜʢʠ ʘʣʴʪʝʨʥʘʪʠʚ ʚʠʟʥʘʯʝʥʽ ʅʘʩʣʽʜʢʠ ʘʣʴʪʝʨʥʘʪʠʚ ʥʝʚʠʟʥʘʯʝʥʽ 

ʂʨʠʪʝʨʽʾ ʚʠʙʦʨʫ ʯʽʪʢʦ ʚʠʟʥʘʯʝʥʽ ʂʨʠʪʝʨʽʾ ʚʠʙʦʨʫ ʥʝʦʜʥʦʟʥʘʯʥʦ ʚʠʟʥʘʯʝʥʽ 

ʉʧʝʮʽʘʣʴʥʽ ʟʥʘʥʥʷ ʚʽʜʦʤʽ ʉʧʝʮʽʘʣʴʥʽ ʟʥʘʥʥʷ ʥʝʦʙʭʽʜʥʠʡ ʜʣʷ ʧʨʠʡʥʷʪʪʷ ʨʽ-
ʰʝʥʴ ʥʝʚʽʜʦʤʽ 

ʅʝʦʙʭʽʜʥʝ ʟʥʘʥʥʷ ʣʝʛʢʦ ʜʦʩʪʫʧʥʽ ʅʝʦʙʭʽʜʥʝ ʟʥʘʥʥʷ ʥʝʜʦʩʪʫʧʥʦ 

ɿʘʟʜʘʣʝʛʽʜʴ ʚʽʜʦʤʦ ʧʦʚʥʠʡ ʥʘʙʽʨ ʢʨʦ-

ʢʽʚ,ʜʣʷ ʜʦʩʷʛʥʝʥʥʷ ʨʽʰʝʥʥʷ 
ɺ ʧʨʦʮʝʩʽ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʥʝ-
ʩʪʘʥʜʘʨʪʥʝ ʤʠʩʣʝʥʥʷ, ʤʦʟʢʦʚʠʡ ʰʪʫʨʤ, ʩʠʥʪʝʟ, 
ʘʥʘʣʦʛʽʷ. 

ʆʧʦʨʘ ʥʘ ʪʨʘʜʠʮʽʾ ʆʧʦʨʘ ʥʘ ʨʦʟʚʽʜʢʫ, ʪʚʦʨʯʽʩʪʴ, ʧʨʦʟʨʽʥʥʷ, ʚʠʥʘʭʽʜ-
ʣʠʚʽʩʪʴ 

 

 

ʇʨʦʮʝʩ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʚ ʉʇʇʈ ʧʦʣʷʛʘʻ ʫ ʪʨʴʦʭ ʬʘʟʘʭ. 

 ʇʝʨʰʘ ʬʘʟʘ ʜʦʩʣʽʜʥʠʮʴʢʘ . ʅʘ ʮʽʡ ʬʘʟʽ ʜʦʩʣʽʜʞʫʶʪʴʩʷ ʟʥʘʥʥʷ ʪʘ ʽʥʬʦʨʤʘʮʽʷ ʟ 

ʚʥʫʪʨʽʰʥʽʭ ʪʘ ʟʦʚʥʽʰʥʽʭ ʜʞʝʨʝʣ.  ɺ ʧʨʦʮʝʩʽ ʜʦʩʣʽʜʞʝʥʥʷ ʨʦʟʫʤʽʥʥʷ ʧʨʦʙʣʝʤʠ ʩʪʘʻ 

ʙʽʣʴʰ ʷʩʥʠʤʠ ʽ ʦʙˇʨʫʥʪʦʚʘʥʠʤ, ʘʣʴʪʝʨʥʘʪʠʚʠ ʽ ʾʭ ʥʘʩʣʽʜʢʠ ʙʽʣʴʰ ʟʨʦʟʫʤʽʣʠʤʠ.  

ɼʨʫʛʘ ʬʘʟʘ - ʧʨʦʝʢʪʫʚʘʥʥʷ.  ʅʘ ʮʴʦʤʫ ʝʪʘʧʽ ʤʝʥʝʜʞʝʨ ʬʦʨʤʫʣʶʻ ʟʥʘʥʥʷ ʧʨʦ 

ʨʝʟʫʣʴʪʘʪʠ ʘʣʴʪʝʨʥʘʪʠʚʥʠʭ ʜʽʡ ʦʮʽʥʶʻ ʾʭ ʥʘʩʣʽʜʢʠ ʜʣʷ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʩʠʩʪʝʤʠ. ʅʘ 

ʮʴʦʤʫ ʝʪʘʧʽ ʤʝʥʝʜʞʝʨ ʤʦʞʝ ʚʠʨʦʙʣʷʪʠ ʜʦʜʘʪʢʦʚʽ ʟʥʘʥʥʷ . 

ʊʨʝʪʷ ʬʘʟʘ - ʚʠʙʽʨ ʨʽʰʝʥʥʷ . ʅʘ ʮʴʦʤʫ ʝʪʘʧʽ ʤʝʥʝʜʞʝʨ ʚʠʢʦʥʫʻ ʚʠʙʽʨ ʤʽʞ ʘʣʴ-

ʪʝʨʥʘʪʠʚʘʤʠ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʾʭ ʥʘʩʣʽʜʢʽʚ ʷʢʽ ʙʫʣʠ ʧʨʦʘʥʘʣʽʟʦʚʘʥʽ ʽ ʜʦʩʣʽʜʞʝʥʽ ʥʘ ʧʝʨʰʽʡ 

ʽ ʜʨʫʛʽʡ ʬʘʟʘʭ. 

  ʇʨʠʡʥʷʪʝ ʨʽʰʝʥʥʷ ʤʦʞʝ ʙʫʪʠ ʟʘʩʪʦʩʦʚʘʥʦ ʥʝ ʦʜʨʘʟʫ ʘʣʝ ʯʝʨʝʟ ʜʝʷʢʠʡ 

ʯʘʩ,  ʷʢʠʡ ʧʽʜʪʚʝʨʜʠʪʴ ʧʨʘʚʠʣʴʥʽʩʪʴ ʧʨʠʡʥʷʪʦʛʦ ʨʽʰʝʥʥʷ . ɺʩʽ ʪʨʠ ʬʘʟʠ ʥʝ ʟʘʚʞʜʠ ʡʜʫʪʴ 

ʧʦʩʣʽʜʦʚʥʦ ʚʦʥʠ ʤʦʞʫʪʴ ʧʝʨʝʢʨʠʚʘʪʠ ʦʜʥʘ ʦʜʥʫ ʽ ʧʨʦʮʝʩ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʥʷ ʤʦʞʝ ʙʫʪʠ 

ʽʪʝʨʘʪʠʚʥʠʤ. 

ʄʝʪʦʶ ʟʘʩʪʦʩʫʚʘʥʥʷ ʩʠʩʪʝʤ ʧʽʜʪʨʠʤʢʠ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʻ ʧʽʜʚʠʱʝʥʥʷ ʤʦʞʣʠ-

ʚʦʩʪʽ ʽ ʟʜʽʙʥʦʩʪʽ ʤʝʥʝʜʞʝʨʘ ʜʣʷ ʧʨʠʡʥʷʪʪʷ ʧʨʘʚʠʣʴʥʠʭ ʽ ʥʘʫʢʦʚʦ ʦʙˇʨʫʥʪʦʚʘʥʠʭ ʨʽʰʝʥʴ 

. 
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ɺʟʘʻʤʦʜʽʷ ʫʯʘʩʥʠʢʽʚ ʧʨʠ ʧʨʠʡʥʷʪʪʽ ʨʽʰʝʥʴ  

ɺʟʘʻʤʦʜʽʷ ʫʯʘʩʥʠʢʽʚ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʻ ʩʢʣʘʜʥʦʶ . ʏʘʩʪʦ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʤʘʻ 

ʽʻʨʘʨʭʽʯʥʫ ʩʪʨʫʢʪʫʨʫ, ʚ ʷʢʠʡ ʚʠʱʠʡ ʤʝʥʝʜʞʝʨ ʧʨʠʡʤʘʻ ʨʽʰʝʥʥʷ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʧʨʦ-

ʧʦʟʠʮʽʡ ʥʠʞʯʝʩʪʦʷʱʠʭ ʤʝʥʝʜʞʝʨʽʚ . ʉʪʨʫʢʪʫʨʦʚʘʥʽʩʪʴ ʤʦʞʝ ʙʫʪʠ ʚʠʨʘʞʝʥʘ ʚ ʪʦʤʫ ʱʦ 

ʤʝʥʝʜʞʝʨ ʧʨʠʡʤʘʻ ʨʽʰʝʥʥʷ ʟʘ ʜʦʧʦʤʦʛʦʶ  ʽʥʰʠʭ ʩʧʝʮʽʘʣʽʩʪʽʚ ʷʢʽ   ʡʦʛʦ ʢʦʥʩʫʣʴʪʫʶʪʴ . 

ʊʘʢʠʡ ʩʧʦʩʽʙ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʧʨʦʽʣʶʩʪʨʦʚʘʥʦ ʥʘ ʨʠʩ. 4. ɺ ʪʘʢʽʡ ʩʠʩʪʝʤʽ ʧʨʠʡʥʷʪʪʷ 

ʨʽʰʝʥʴ ʚʠʱʠʡ ʤʝʥʝʜʞʝʨ ʚʠʨʽʰʫʻ ʷʢʽ ʧʦʨʘʜʠ ʚʨʘʭʦʚʫʚʘʪʠ ʽ ʷʢʽʡ ʢʦʥʩʫʣʴʪʘʥʪ ʻ  ʢʦʤʧʝ-

ʪʝʥʪʥʠʤ ʚ ʨʦʟʨʦʙʮʽ ʪʦʛʦ ʯʠ ʽʥʰʦʛʦ ʨʽʰʝʥʥʷ.  

  

 
ʈʠʩʫʥʦʢ 4 . ʇʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʚ ʽʻʨʘʨʭʽʯʥʽʡ ʩʪʨʫʢʪʫʨʽ  

 

ɯʩʥʫʻ ʙʽʣʴʰ ʮʽʣʽʩʥʠʡ ʧʽʜʭʽʜ ʜʣʷ ʫʨʘʭʫʚʘʥʥʷ ʟʫʩʠʣʴ ʚʩʽʭ ʫʯʘʩʥʠʢʽʚ ʧʨʠʡʥʷʪʪʷ ʨʽ-

ʰʝʥʥʷ. ʎʝ ʤʝʪʦʜ ʙʘʛʘʪʦʩʪʦʨʦʥʥʴʦʛʦ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʈʠʩ.5.  ɺ ʮʴʦʤʫ ʤʝʪʦʜʽ ʽʩʥʫʻ 

ʮʝʥʪʨʘʣʴʥʠʡ ʮʝʥʪʨ ʫʧʨʘʚʣʽʥʥʷ, ʷʢʠʡ ʦʙ'ʻʜʥʫʻ ʚʩʽʭ ʫʯʘʩʥʠʢʽʚ ʧʨʦʮʝʩʫ ʽ ʜʦʟʚʦʣʷʻ ʦʪʨʠ-

ʤʫʚʘʪʠ ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ ʚʩʽ ʥʘʜʘʥʽ ʧʨʦʧʦʟʠʮʽʾ, ʦʮʽʥʶʚʘʪʠ ix ʽ ʧʨʠʡʤʘʪʠ ʫʟʛʦʜʞʝʥʠʡ ʫʩʽʤʘ 

ʨʝʟʫʣʴʪʘʪ. ʊʘʢʠʤ ʮʝʥʪʨʦʤ ʤʦʞʝ ʙʫʪʠ ʢʦʤʧ'ʶʪʝʨ  ʩʠʩʪʝʤʠ ʧʽʜʪʨʠʤʢʠ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ. 

 

 

ʄʝʥʝʜʞʝʨ 

 
ʂʦʥʩʫʣʴʪʘʥʪ ʂʦʥʩʫʣʴʪʘʥʪ 

ʄʝʥʝʜʞʝʨ 

ʂʦʥʩʫʣʴʪʘʥʪ ʂʦʥʩʫʣʴʪʘʥʪ 

ʂʦʥʩʫʣʴʪʘʥʪ ʂʦʥʩʫʣʴʪʘʥʪ 

ʄʝʥʝʜʞʝʨ 

ʂʦʥʩʫʣʴʪʘʥʪ ʂʦʥʩʫʣʴʪʘʥʪ 

ʂʦʥʩʫʣʴʪʘʥʪ 

  

 

 

ʢʦʥʩʫʣʴʪʘʥʪ ʬʘʭʽʚʝʮʴ 

ʢʦʥʩʫʣʴʪʘʥʪ ʉʇʇʈ 
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ʈʠʩʫʥʦʢ 5 ʄʝʪʦʜʠʢʘ ʙʘʛʘʪʦʩʪʦʨʦʥʥʴʦʛʦ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ  

  

ʊʘʢʘ ʩʠʩʪʝʤʘ ʤʘʻ ʜʝʢʽʣʴʢʘ ʧʝʨʝʚʘʛ.  ɺ ʩʠʩʪʝʤʽ ʙʝʨʝ ʫʯʘʩʪʴ  ʙʽʣʴʰʝ ʫʯʘʩʥʠʢʽʚ, 

ʪʦʙʪʦ ʙʽʣʴʰʝ ʟʥʘʥʴ ʤʦʞʝ ʙʫʪʠ ʟʘʩʪʦʩʦʚʘʥʦ ʧʨʠ ʧʨʠʡʥʷʪʪʽ ʨʽʰʝʥʴ, ʙʽʣʴʰʘ ʢʽʣʴʢʽʩʪʴ ʫʯʘ-

ʩʥʠʢʽʚ ʦʜʥʦʯʘʩʥʦ ʦʙʨʦʙʣʷʻ ʧʨʦʙʣʝʤʫ ʪʦʤʫ  ʧʨʠʡʥʷʪʝ ʨʽʰʝʥʥʷ ʤʦʞʝ ʙʫʪʠ ʙʽʣʴʰ ʷʢʽʩ-

ʥʠʤ.  

ʅʘ ʨʠʩʫʥʢʫ 6 ʧʦʢʘʟʘʥʦ ʽʥʰʘ ʦʨʛʘʥʽʟʘʮʽʷ ʙʘʛʘʪʦʩʪʦʨʦʥʥʴʦʛʦ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ . ɺ 

ʮʽʡ ʩʠʩʪʝʤʽ ʛʨʫʧʘ ʢʦʥʩʫʣʴʪʘʥʪʽʚ ʟʥʘʭʦʜʠʪʴʩʷ ʫ ʮʝʥʪʨʽ ʽ ʢʦʥʩʫʣʴʪʫʻ ʛʨʫʧʫ ʤʝʥʝʜʞʝʨʽʚ ʷʢʽ 

ʧʨʠʡʤʘʶʪʴ ʨʽʰʝʥʥʷ . 

 

 
ʈʠʩʫʥʦʢ 6 . ʇʨʠʢʣʘʜʠ ʙʘʛʘʪʦʩʪʦʨʦʥʥʴʦʾ ʩʠʩʪʝʤʠ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ . 

 

 ʄʝʥʝʜʞʝʨ 

ʄʝʥʝʜʞʝʨ 

ʄʝʥʝʜʞʝʨ ʄʝʥʝʜʞʝʨ 

ʄʝʥʝʜʞʝʨ 

ʄʝʥʝʜʞʝʨ 

ʄʝʥʝʜʞʝʨ ʄʝʥʝʜʞʝʨ 

ʄʝʥʝʜʞʝʨ 

ʢʦʥʩʫʣʴʪʘʥʪ ʢʦʥʩʫʣʴ-
ʪʘʥʪ 

ʢʦʥʩʫʣʴʪʘʥʪ 

 ʢʦʥʩʫʣʴʪʘʥʪ ʬʘʭʽʚʝʮʴ 

 ʢʦʥʩʫʣʴʪʘʥʪ ʉʇʇʈ 
 

ʄʝʥʝʜʞʝʨ ʄʝʥʝʜʞʝʨ ʄʝʥʝʜʞʝʨ 

ʄʝʥʝʜʞʝʨ ʄʝʥʝʜʞʝʨ ʄʝʥʝʜʞʝʨ 

 ʂʦʥʩʫʣʴʪʘʥʪ ʉʇʇʈ 
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ɺ ʩʠʩʪʝʤʘʭ ʧʽʜʪʨʠʤʢʠ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʚʩʽ  ʧʦʟʥʘʯʝʥʽ ʚʠʱʽ ʤʝ-

ʪʦʜʠʢʠ. ʅʝ ʽʩʥʫʻ ʟʘʛʘʣʴʥʦʛʦ ʢʨʠʪʝʨʽʶ ʟʛʽʜʥʦ ʷʢʦʛʦ ʤʦʞʥʘ ʧʨʠʡʥʷʪʠ ʦʜʥʽ ʤʝʪʦʜʠ, ʘ  ʽʥʰʽ 

ʚʽʜʢʠʥʫʪʠ . ɺ ʢʦʞʥʦʤʫ ʢʦʥʢʨʝʪʥʦʤʫ ʚʠʧʘʜʢʫ ʚʠʙʠʨʘʶʪʴ ʤʝʪʦʜ ʷʢʠʡ ʥʘʡʢʨʘʱʝ ʧʽʜʭʦʜʠʪʴ 

ʜʣʷ ʢʦʥʢʨʝʪʥʦʾ ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ. 

ʄʝʥʝʜʞʤʝʥʪ ʟʥʘʥʴ  
 

ʇʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʩʫʯʘʩʥʠʭ ʩʠʩʪʝʤʘʭ ʻ ʥʘʫʢʦʤʽʩʪʢʠʤ,  ʪʦʤʫ ʻ ʥʝʦʙʭʽʜʥʠʤʠ ʦʙ-

ʨʦʙʢʘ ʪʘ ʫʧʨʘʚʣʽʥʥʷ ʟʥʘʥʥʷʤʠ.  ʊʘʢ ʩʘʤʦ, ʷʢ ʢʦʤʧ'ʶʪʝʨʥʽ ʥʘʫʢʠ ʬʦʨʤʫʶʪʴ ʪʝʭʥʦʣʦʛʽʯʥʫ 

ʦʩʥʦʚʫ ʜʣʷ ʨʝʘʣʽʟʘʮʽʾ ʩʠʩʪʝʤ ʧʽʜʪʨʠʤʢʠ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ, ʫʧʨʘʚʣʽʥʥʷ ʟʥʘʥʥʷʤʠ ʫʪʚʦ-

ʨʶʻ ʽʥʪʝʣʝʢʪʫʘʣʴʥʫ ʦʩʥʦʚʫ ʜʣʷ ʨʦʟʨʦʙʢʠ, ʚʠʚʯʝʥʥʷ ʽ ʟʘʩʪʦʩʫʚʘʥʥʷ ʩʠʩʪʝʤ ʧʽʜʪʨʠʤʢʠ 

ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ.  

ɸʣʛʦʨʠʪʤ ʦʪʨʠʤʘʥʥʷ ʟʥʘʥʴ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩʫʥʢʫ 7. 

 

 

 

 
 

 ʈʠʩʫʥʦʢ 7 ɸʣʛʦʨʠʪʤ ʦʪʨʠʤʘʥʥʷ ʟʥʘʥʴ  

 

ʅʘ ʬʘʟʽ ʜʦʩʣʽʜʞʝʥʥʷ ʤʝʥʝʜʞʝʨ ʘʙʦ ʩʠʩʪʝʤʘ ʫʧʨʘʚʣʽʥʥʷ ʦʪʨʠʤʫʻ ʜʘʥʽ ʷʢʽ ʦʙʨʦ-

ʙʣʷʶʪʴʩʷ ʽ ʚʠʣʫʯʘʻʪʴʩʷ ʽʥʬʦʨʤʘʮʽʷ. ɯʥʬʦʨʤʘʮʽʷ ʮʝ ʱʦʩʴ ʥʦʚʝ,  ʱʦ ʤʠ ʦʪʨʠʤʘʣʠ ʟ ʮʠʭ 

ʜʘʥʠʭ . ɼʘʣʽ ʦʪʨʠʤʘʥʘ ʽʥʬʦʨʤʘʮʽʷ ʥʘ ʬʘʟʽ ʧʨʦʝʢʪʫʚʘʥʥʷ ʩʪʨʫʢʪʫʨʫʻʪʴʩʷ,  ʧʨʠʡʤʘʶʪʴʩʷ 

ʩʫʜʞʝʥʥʷ ʷʢʽ ʘʥʘʣʽʟʫʶʪʴʩʷ ʽ ʥʘʧʨʠʢʽʥʮʽ ʧʨʠʡʤʘʻʪʴʩʷ ʫʧʨʘʚʣʽʥʩʴʢʝ ʨʽʰʝʥʥʷ . 

ʇʨʦʽʣʶʩʪʨʫʻʤʦ ʬʘʟʠ ʦʪʨʠʤʘʥʥʷ ʟʥʘʥʴ ʟʘ ʜʦʧʦʤʦʛʦʶ ʪʘʙ. 2 

 

 

  

 

 

 

 

 

 ɼʘʥʥʽ  

ɯʥʬʦʨʤʘʮʽʷ 

ʉʪʨʫʢʪʫʨʦʚʘʥʘ ʽʥʬʦʨʤʘʮʽʷ 

ʆʮʽʥʢʘ 

ʉʫʜʞʝʥʥʷ 

ʈʽʰʝʥʥʷ 

 

 

 

 

 

 

ʉʧʦʩʪʝʨʝʞʝʥʥʷ 

ɺʽʜʙʽʨ 

ɸʥʘʣʽʟ 

ʉʠʥʪʝʟ 

ɿʚʘʞʝʥʥʷ 

ʆʮʽʥʶʚʘʥʥʷ ʊʨʝʪʷ ʬʘʟʘ - 

ʚʠʙʽʨ ʨʽʰʝʥʥʷ  

 

 

ɼʨʫʛʘ ʬʘʟʘ - 

ʧʨʦʝʢʪʫʚʘʥʥʷ 

ʇʝʨʰʘ 

ʬʘʟʘ ʜʦ-

ʩʣʽʜʥʠʮʴʢʘ 
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ʌʘʟʠ ʦʪʨʠʤʘʥʥʷ ʟʥʘʥʴ                                         ʊʘʙʣʠʮʷ 2  

ʌʘʟʠ ʦʪʨʠʤʘʥʥʷ ʟʥʘʥʴ ʈʝʟʫʣʴʪʘʪ 

ɼʘʥʥʽ  240 

ɯʥʬʦʨʤʘʮʽʷ 240 ʻ ʨʽʚʥʝʤ ʭʦʣʝʩʪʝʨʠʥʫ 

ʉʪʨʫʢʪʫʨʦʚʘʥʘ ʽʥʬʦʨʤʘʮʽʷ 240 ʻ ʧʦʪʦʯʥʠʤ  ʨʽʚʥʝʤ ʭʦʣʝʩʪʝʨʠʥʫ ʜʣʷ ʇʝʪʨʝʥʢʘ ɺ. 
 

ʆʮʽʥʢʘ ʈʽʚʝʥʴ ʭʦʣʝʩʪʝʨʦʣʫ ʜʣʷ ʇʝʪʨʝʥʢʘ ɺ. ʻ ʜʫʞʝ ʚʠʩʦʢʠʤ 
 

ʉʫʜʞʝʥʥʷ ɿʜʦʨʦʚ'ʷ ʇʝʪʨʝʥʢʘ ɺ ʻ ʚ ʜʘʥʠʡ ʯʘʩ ʚ ʥʝʙʝʟʧʝʮʽ 

ʈʽʰʝʥʥʷ ʅʘʧʨʘʚʠʪʠ ʇʝʪʨʝʥʢʘ ɺ. ʚ ʛʦʩʧʽʪʘʣʴ, ʪʝʨʘʧʝʚʪʠʯʥʝ ʚʽʜʜʽʣʝʥʥʷ ʥʘ 
ʜʦʩʣʽʜʞʝʥʥʷ ʽ ʣʽʢʫʚʘʥʥʷ ʧʨʦʪʷʛʦʤ 7 ʜʥʽʚ . 

 

ʂʣʘʩʠʬʽʢʘʮʽʷ ʟʥʘʥʴ ʟʘ ʾʭ  ʘʪʨʠʙʫʪʘʤʠ. 

ʈʦʟʛʣʷʥʝʤʦ ʘʪʨʠʙʫʪʠ ʟʥʘʥʴ. ɸʪʨʠʙʫʪʠ ʟʥʘʥʴ ʮʝ ʚʠʤʽʨʠ  ʟʘ ʷʢʠʤʠ  ʢʣʘʩʠʬʽʢʫʶʪʴ 

ʟʥʘʥʥʷ ʚ ʉʇʇʈ.  ʄʦʞʣʠʚʽʩʪʴ ʘʪʨʠʙʫʪʽʚ ʤʦʞʝ ʟʤʽʥʶʚʘʪʠʩʷ ʫ ʯʘʩʽ ʽ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʚʠ-

ʤʦʛ. ʊʦʤʫ ʘʪʨʠʙʫʪʠ ʷʢʽ ʙʫʣʠ ʚʘʞʣʠʚʽ ʜʝʷʢʠʡ ʯʘʩ ʥʘʟʘʜ,  ʤʦʞʫʪʴ ʩʪʘʪʠ ʥʝʚʘʞʣʠʚʠʤ ʚ 

ʧʦʪʦʯʥʦʤʫ ʯʘʩʽ . ɺʘʞʣʠʚʽʩʪʴ ʘʪʨʠʙʫʪʽʚ ʟʘʣʝʞʠʪʴ ʚʽʜ ʩʧʦʩʦʙʽʚ ʦʙʨʦʙʢʠ ʽʥʬʦʨʤʘʮʽʾ ʥʘ-

ʧʨʠʢʣʘʜ ʮʠʬʨʦʚʘ ʯʠ  ʘʥʘʣʦʛʦʚʘ . ʂʣʘʩʠʬʽʢʘʮʽʷ ʘʪʨʠʙʫʪʽʚ ʟʥʘʥʴ ʜʦʟʚʦʣʷʻ ʩʪʚʦʨʠʪʠ 

ʝʬʝʢʪʠʚʥʫ ʩʠʩʪʝʤʫ ʧʽʜʪʨʠʤʢʠ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ . 

 

ʂʣʘʩʠʬʽʢʘʮʽʷ ʘʪʨʠʙʫʪʽʚ ʟʥʘʥʴ ʟʘ ʾʭ  ʧʨʠʨʦʜʦʶ .                          ʊʘʙʣʠʮʷ 3  

ɸʪʨʠʙʫʪ ʇʨʠʨʦʜʘ  ʘʪʨʠʙʫʪʘ 

ʈʝʞʠʤ ʆʪʨʠʤʘʥʥʷ ʟʥʘʥʴ ʫ ʥʝʷʚʥʦʤʫ ʚʠʛʣʷʜʽ ʯʠ ʚ ʷʚʥʦʤʫ ʚʠʛʣʷʜʽ 

ʊʠʧ ʆʧʠʩʦʚʠʡ ʤʝʪʦʜ ʯʠ ʤʝʪʦʜ ʦʙʤʽʨʢʦʚʫʚʘʥʥʷ 

ʇʨʝʜʤʝʪʥʘ ʦʙ-
ʣʘʩʪʴ 

ʇʨʝʜʤʝʪʥʘ ʦʙʣʘʩʪʴ ʜʝ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʟʥʘʥʥʷ 
(ʥʘʧʨʠʢʣʘʜ, ʤʘʨʢʝʪʠʥʛ, ʧʦʣʽʪʠʢʘ, ʪʝʭʥʽʢʘ, ʚʠʨʦʙʥʠʮʪʚʦ, ʩʽʣʴʩʴʢʝ ʛʦʩʧʦʜʘʨʩʪʚʦ) 

ɿʘʩʪʦʩʦʚʘʥʽʩʪʴ  ɼʽʘʧʘʟʦʥ ʚʽʜ ʣʦʢʘʣʴʥʦʛʦ ʜʦ ʛʣʦʙʘʣʴʥʦʛʦ. 

ʈʽʚʝʥʴ ʫʧʨʘʚʣʽʥʥʷ ʆʧʝʨʘʪʠʚʥʝ ʫʧʨʘʚʣʽʥʥʷ, ʩʝʨʝʜʥʴʦʪʝʨʤʽʥʦʚʝ ʽ  ʩʪʨʘʪʝʛʽʯʥʝ ʫʧʨʘʚʣʽʥʥʷ  

ɺʠʢʦʨʠʩʪʘʥʥʷ  ɺʠʢʦʨʠʩʪʘʥʥʷ ʚ ʧʨʘʢʪʠʯʥʠʭ ,  ʥʘʫʢʦʚʠʭ, ʤʽʣʽʪʘʨʥʠʭ ʪʘ ʽʥʰʠʭ ʮʽʣʷʭ  

ɼʦʩʪʫʧʥʽʩʪʴ ɿ ʧʨʠʚʘʪʥʠʤ ʘʙʦ ʧʫʙʣʽʯʥʠʤ ʜʦʩʪʫʧʦʤ  

ʂʦʨʠʩʥʽʩʪʴ ɺʠʟʥʘʯʝʥʥʷ ʢʦʨʠʩʥʦʩʪʽ ʽ ʚʘʞʣʠʚʦʩʪʽ ʜʣʷ ʜʦʩʷʛʥʝʥʥʷ ʮʽʣʝʡ ʽ ʟʘʩʪʦʩʫʚʘʥʥʷ ʮʠʭ 
ʟʥʘʥʴ  

ʊʝʨʤʽʥ ʜʽʾ ʊʝʨʤʽʥ ʯʘʩʫ ʧʨʦʪʷʛʦʤ ʷʢʦʛʦ ʮʽ ʟʥʘʥʥʷ ʤʦʞʫʪʴ ʙʫʪʠ ʟʘʩʪʦʩʦʚʘʥʽ  

ʋʤʽʥʥʷ ʉʪʫʧʽʥʴ ʫʤʽʥʴ,  ʷʢʽ ʟʘʩʪʦʩʦʚʘʥʽ ʫ ʮʠʭ ʟʥʘʥʥʷʭ 



ʉʠʩʪʝʤʠ ʧʽʜʪʨʠʤʢʠ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ | ʄ.ɸ. ɼʝʤʠʜʝʥʢʦ 
 

 

 

10 

ɸʪʨʠʙʫʪ ʇʨʠʨʦʜʘ  ʘʪʨʠʙʫʪʘ 

ɼʞʝʨʝʣʦ ʇʦʭʦʜʞʝʥʥʷ ʟʥʘʥʴ 

ɺʽʢ ɼʽʘʧʘʟʦʥ ʯʘʩʫ, ʚ ʷʢʦʤʫ ʚʠʟʥʘʯʘʶʪʴʩʷ ʟʥʘʥʥʷ  ʷʢ ʥʦʚʽ  ʽ ʷʢ ʟʘʩʪʘʨʽʣʽ 

ʊʝʨʤʽʥ ʞʠʪʪʷ ʊʝʨʤʽʥ ʟʙʝʨʽʛʘʥʥʷ ʟʥʘʥʴ 

ʄʽʥʣʠʚʽʩʪʴ  ɺʩʪʘʥʦʚʣʶʶʪʴʩʷ ʢʨʠʪʝʨʽʾ ʟʘ ʷʢʠʤʠ ʤʦʞʫʪʴ ʟʤʽʥʶʚʘʪʠʩʷ ʟʥʘʥʥʷ 

ʄʽʩʮʝʟʥʘʭʦ-
ʜʞʝʥʥʷ 

ɺʢʘʟʫʻʪʴʩʷ  ʤʽʩʮʝ ʜʝ ʟʥʘʭʦʜʠʪʴʩʷ ʮʝ ʟʥʘʥʥʷ. ( ʛʝʦʛʨʘʬʽʯʥʝ,  ʦʨʛʘʥʽʟʘʮʽʡʥʝ, ʘʙʦ ʪʝ-
ʭʥʽʯʥʝ)  

ɸʙʩʪʨʘʢʪʥʽʩʪʴ ɺʠʟʥʘʯʘʻʪʴʩʷ  ʜʽʘʧʘʟʦʥ, ʚ ʷʢʦʤʫ ʟʥʘʥʥʷ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʷʢ ʢʦʥʢʨʝʪʥʽ ʽ ʘʙʩʪʨʘʢʪʥʽ  

ɿʜʘʪʥʽʩʪʴ ʜʦ ʧʨʦ-
ʛʨʘʤʫʚʘʥʥʷ  

ɺʠʟʥʘʯʘʻʪʴʩʷ, ʯʠ ʤʦʞʣʠʚʦ ʝʬʝʢʪʠʚʥʦ ʟʘʧʨʦʛʨʘʤʫʚʘʪʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʮʠʭ ʟʥʘʥʴ 

ʇʦʥʷʪʪʷ ʩʠʩʪʝʤʠ ʦʙʨʦʙʢʠ ʟʥʘʥʴ  

ʗʢ ʙʫʣʦ ʚʢʘʟʘʥʦ ʚʠʱʝ  ʥʘ ʨʠʩ 5  ʽ 6,  ʩʠʩʪʝʤʘ ʦʙʨʦʙʢʠ ʟʥʘʥʴ ʤʽʩʪʠʪʴ ʱʦʥʘʡʤʝʥʰʝ 

ʜʚʘ ʦʩʥʦʚʥʠʭ ʨʽʚʥʽ.  ʂʦʥʩʫʣʴʪʘʮʽʡʥʠʡ ʮʝʥʪʨ ʘʙʦ ʣʶʜʠ ʷʢʽ ʥʘʜʘʶʪʴ ʢʦʥʩʫʣʴʪʘʮʽʾ ʤʝʥʝ-

ʜʞʝʨʫ, ʷʢʠʡ ʧʨʠʡʤʘʻ ʨʽʰʝʥʥʷ ʫʪʚʦʨʶʶʪʴ ʧʝʨʰʠʡ ʨʽʚʝʥʴ ʦʙʨʦʙʢʠ ʟʥʘʥʴ. ʆʩʦʙʠ ʷʢʽ 

ʧʨʠʡʤʘʶʪʴ ʨʽʰʝʥʥʷ ʩʪʚʦʨʶʶʪʴ ʜʨʫʛʠʡ  ʨʽʚʝʥʴ ʦʙʨʦʙʢʠ ʟʥʘʥʴ. 

ɿʛʽʜʥʦ ʬʫʥʜʘʤʝʥʪʘʣʴʥʠʭ ʧʦʥʷʪʴ  ʫʧʨʘʚʣʽʥʥʷ ʟʥʘʥʥʷʤʠ, ʥʘ ʧʝʨʰʦʤʫ ʨʽʚʥʽ ʻ ʧ'ʷʪʴ 

ʦʩʥʦʚʥʠʭ ʢʣʘʩʽʚ ʦʙʨʦʙʢʠ ʟʥʘʥʴ : ʦʪʨʠʤʘʥʥʷ, ʚʽʜʙʽʨ, ʛʝʥʝʨʘʮʽʷ, ʘʩʠʤʽʣʷʮʽʷ, ʽ ʨʦʟʧʦʚʩʶ-

ʜʞʝʥʥʷ.   

 ʅʘ ʜʨʫʛʦʤʫ ʨʽʚʥʽ ʦʙʨʦʙʢʠ ʟʥʘʥʴ ʽʩʥʫʻ ʯʦʪʠʨʠ  ʝʪʘʧʠ  ʦʙʨʦʙʢʠ: ʢʝʨʽʚʥʠʮʪʚʦ ʟʥʘʥ-

ʥʷʤʠ, ʢʦʦʨʜʠʥʘʮʽʷ ʟʥʘʥʴ,  ʢʦʥʪʨʦʣʴ ʟʥʘʥʴ, ʚʠʤʽʨʶʚʘʥʥʷ ʟʥʘʥʴ, ʊʘʙ.4 .  

 

ʌʦʨʤʠ ʦʙʨʦʙʢʠ ʟʥʘʥʴ, ʷʢʽ ʚʽʜʙʫʚʘʶʪʴʩʷ ʧʨʠ ʧʨʠʡʥʷʪʪʽ ʨʽʰʝʥʴ     ʊʘʙʣʠʮʷ 4.  

ʈʽʚʝʥʴ  ʂʣʘʩ ʦʙʨʦʙʢʠ  ʆʧʠʩ  

ʇʝʨʰʠʡ 

ʨʽʚʝʥʴ 
ʆʪʨʠʤʘʥʥʷ ʟʥʘʥʴ  ʆʪʨʠʤʘʥʥʷ ʟʥʘʥʴ ʜʞʝʨʝʣ ʟʦʚʥʽʰʥʽʭ ʧʦʨʽʚʥʷʥʦ ʜʦ ʦʩʦʙʠ ʷʢʘ ʧʨʠʡʤʘʻ ʨʽ-

ʰʝʥʥʷ. ʆʙʨʦʙʢʘ ʟʥʘʥʴ ʜʣʷ ʥʘʩʪʫʧʥʦʛʦ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ.  

ɺʽʜʙʽʨ ʟʥʘʥʴ  ɺʽʜʙʽʨ ʟʥʘʥʴ ʜʣʷ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʥʷ 

ɻʝʥʝʨʘʮʽʷ ʟʥʘʥʴ  ʈʦʟʨʦʙʢʘ (ʛʝʥʝʨʘʮʽʷ, ʩʪʚʦʨʝʥʥʷ) ʥʦʚʠʭ ʟʥʘʥʴ ʥʘ ʙʘʟʽ ʦʪʨʠʤʘʥʠʭ ʪʘ ʚʽʜʽ-

ʙʨʘʥʠʭ ʟʥʘʥʴ 

ɸʩʠʤʽʣʷʮʽʷ ʟʥʘʥʴ  ʇʝʨʝʢʣʘʜ ʟʥʘʥʴ ʥʘ ʚʥʫʪʨʽʰʥʶ ʤʦʚʫ ʩʠʩʪʝʤʠ ʧʽʜʪʨʠʤʢʠ ʧʨʠʡʥʷʪʪʷ ʨʽ-
ʰʝʥʴ 

ʈʦʟʧʦʚʩʶʜʞʝʥʥʷ 

ʟʥʘʥʴ  
ɿʘʧʨʦʚʘʜʞʝʥʥʷ ʦʪʨʠʤʘʥʠʭ ʟʥʘʥʴ ʚ ʫʧʨʘʚʣʽʥʥʽ ʩʠʩʪʝʤʦʶ,  ʧʽʜʧʨʠʻʤʩʪ-

ʚʦʤ  

ɼʨʫʛʠʡ 

ʨʽʚʝʥʴ  
ʂʝʨʽʚʥʠʮʪʚʦ 

ʟʥʘʥʥʷʤʠ 
ʉʪʚʦʨʝʥʥʷ ʫʤʦʚ, ʷʢʽ  ʧʦʣʝʛʰʘʪʴ ʧʣʽʜʥʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ʦʙʨʦʙʢʠ ʟʥʘʥʴ 

ʂʦʦʨʜʠʥʘʮʽʷ 

ʟʥʘʥʴ 
ʂʝʨʫʚʘʥʥʷ ʟʘʣʝʞʥʦʩʪʷʤʠ ʚ ʋʧʨʘʚʣʽʥʥʽ  ʟʥʘʥʥʷʤʠ, ʱʦʙ ʛʘʨʘʥʪʫʚʘʪʠ, ʱʦ 

ʚʽʜʧʦʚʽʜʥʽ ʤʝʥʝʜʞʝʨʠ ʽ ʨʝʩʫʨʩʠ ʟʘʜʽʷʥʽ ʘʜʝʢʚʘʪʥʦ ʚ ʧʦʪʨʽʙʥʠʡ ʯʘʩ ʧʨʠʡ-

ʥʷʪʪʷ ʨʽʰʝʥʥʷ. 
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ʈʽʚʝʥʴ  ʂʣʘʩ ʦʙʨʦʙʢʠ  ʆʧʠʩ  

ʂʦʥʪʨʦʣʴ ʟʥʘʥʴ  ɿʘʙʝʟʧʝʯʝʥʥʷ ʪʦʛʦ, ʱʦ ʤʝʥʝʜʞʝʨʠ ʽ ʨʝʩʫʨʩʠ, ʥʝʦʙʭʽʜʥʽ ʫ ʧʨʦʮʝʩʽ ʧʨʠʡ-

ʥʷʪʪʷ ʨʽʰʝʥʥʷ ʜʦʩʪʫʧʥʽ ʚ ʜʦʩʪʘʪʥʽʡ ʷʢʦʩʪʽ ʽ, ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʚʠʤʦʛ ʫʧʨʘʚ-

ʣʽʥʥʷ ʦʙ'ʻʢʪʦʤ . 

ɺʠʤiʨʶʚʘʥʥʷ 

ʟʥʘʥʴ  
ʆʮʽʥʢʘ ʚʘʨʪʦʩʪʽ ʨʝʩʫʨʩʽʚ, ʟʥʘʥʴ , ʽ ʾʭ ʚʧʨʦʚʘʜʞʝʥʥʷ ʚ ʨʘʤʢʘʭ ʧʨʠʡʥʷʪʪʷ 

ʨʽʰʝʥʥʷ. 

 

ɺʠʩʥʦʚʢʠ  

ɿʥʘʥʥʷ ʽ ʫʧʨʘʚʣʽʥʥʷ ʟʥʘʥʥʷʤʠ ʻ ʥʝʚʽʜ'ʻʤʥʦʶ ʯʘʩʪʠʥʦʶ ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ ʪʘ  

ʩʠʩʪʝʤ ʧʽʜʪʨʠʤʢʠ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ. ɯʩʥʫʻ ʧ'ʷʪʴ  ʤʝʪʦʜʽʚ ʦʙʨʦʙʢʠ ʽʥʬʦʨʤʘʮʽʾ ʧʝʨʰʦʛʦ 

ʨʽʚʥʷ ʽ ʯʦʪʠʨʠ ʤʝʪʦʜʠ ʦʙʨʦʙʢʠ ʽʥʬʦʨʤʘʮʽʾ ʜʨʫʛʦʛʦ ʨʽʚʥʷ. ʉʠʩʪʝʤʘ ʧʽʜʪʨʠʤʢʠ ʧʨʠʡʥʷʪʪʷ 

ʨʽʰʝʥʴ, ʷʢʘ ʨʝʘʣʽʟʫʻ ʘʙʦ ʩʧʨʠʷʻ ʩʧʦʣʫʯʝʥʥʶ ʮʠʭ ʜʝʚ'ʷʪʠ ʢʣʘʩʽʚ ʦʙʨʦʙʢʠ ʟʥʘʥʴ ʤʦʞʝ 

ʨʝʘʣʴʥʦ ʧʦʢʨʘʱʠʪʠ  ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʫʧʨʘʚʣʽʥʩʴʢʠʭ ʨʽʰʝʥʴ.   

ʈʦʟʨʦʙʥʠʢʠ ʩʠʩʪʝʤ ʧʽʜʪʨʠʤʢʠ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʤʘʶʪʴ ʚʨʘʭʦʚʫʚʘʪʠ ʥʘʩʪʫʧʥʽ 

ʬʘʢʪʦʨʠ: 

ǒ ʅʘʫʢʦʤʽʩʪʢʽʡ ʭʘʨʘʢʪʝʨ ʧʨʦʮʝʩʫ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ; 

ǒ ʇʨʦʮʝʩ  ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʦʨʽʻʥʪʫʻʪʴʩʷ ʥʘ ʟʥʘʥʥʷ; 

ǒ ɿʘʩʪʦʩʫʚʘʥʥʷ ʘʪʨʠʙʫʪʽʚ ʟʥʘʥʴ; 

ǒ ɿʘʩʪʦʩʫʚʘʥʥʷ ʙʘʛʘʪʦʨʽʚʥʝʚʠʭ ʽ  ʙʘʛʘʪʦʩʪʦʨʦʥʥʽʭ  ʩʭʝʤ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ; 

ǒ ɿʘʩʪʦʩʫʚʘʥʥʷ ʜʚʦʨʽʚʥʝʚʦʾ ʩʠʩʪʝʤʠ ʦʙʨʦʙʢʠ ʟʥʘʥʴ ʷʢʘ ʧʨʠʡʤʘʻ ʘʢʪʠʚʥʫ 

ʫʯʘʩʪʴ ʚ ʨʦʟʨʦʙʮʽ ʫʧʨʘʚʣʽʥʩʴʢʠʭ ʨʽʰʝʥʴ; 

ǒ ɿʘʩʪʦʩʫʚʘʥʥʷ ʚ ʩʠʩʪʝʤʘʭ ʧʽʜʪʨʠʤʢʠ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʽ ʤʝʪʦʜʽʚ ʫʧʨʘʚ-

ʣʽʥʥʷ ʟʥʘʥʥʷʤʠ ʚ ʩʫʯʘʩʥʽʡ ʥʘʫʮʽ ʪʘ ʧʨʘʢʪʠʮʽ ʧʽʜʚʠʱʫʻʪʴʩʷ.  

 

ʂʦʥʪʨʦʣʴʥʽ ʟʘʧʠʪʘʥʥʷ 
 

1.  ʗʢʝ ʤʽʩʮʝ  ʟʘʡʤʘʻ ʩʠʩʪʝʤʘ ʉʇʇʈ ʩʝʨʝʜ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʩʪʝʤ?  

2. ʏʠʤ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʩʠʩʪʝʤʘ ʫʧʨʘʚʣʽʥʥʷ ʙʘʟʦʚʘʥʘ ʥʘ ʟʥʘʥʥʷʭ ʚʽʜ ʪʨʘʜʠ-

ʮʽʡʥʦʾ ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ? 

3. ʗʢʽ ʦʩʦʙʣʠʚʦʩʪʽ ʨʦʟʨʦʙʢʠ ʩʣʘʙʦ ʩʪʨʫʢʪʫʨʦʚʘʥʠʭ ʨʽʰʝʥʴ?  

4. ʗʢʽ ʦʩʦʙʣʠʚʦʩʪʽ ʚʟʘʻʤʦʜʽʾ ʫʯʘʩʥʠʢʽʚ ʧʨʠ ʧʨʠʡʥʷʪʪʽ ʨʽʰʝʥʴ ʚ ʽʻʨʘʨʭʽʯʥʽʡ 

ʩʪʨʫʢʪʫʨʽ ʫʧʨʘʚʣʽʥʥʷ ʽ ʩʠʩʪʝʤʽ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʻ ʙʘʛʘʪʦʩʪʦʨʦʥʥʽʡ ʤʝʪʦʜ 

ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ? 

5. ʑʦ ʪʘʢʝ ʤʝʥʝʜʞʤʝʥʪ ʟʥʘʥʴ? ɼʘʡʪʝ ʚʠʟʥʘʯʝʥʥʷ ʤʝʥʝʜʞʤʝʥʪʫ ʟʥʘʥʴ. 

6. ɼʘʡʪʝ ʢʣʘʩʠʬʽʢʘʮʽʶ ʟʥʘʥʴ ʟ ʾʭ ʘʪʨʠʙʫʪʘʤʠ.    
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ʊɽʄɸ 2. ʆʩʥʦʚʠ ʩʠʩʪʝʤ ʧʽʜʪʨʠʤʢʠ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ  

ʊʠʧʦʚʘ ʘʨʭʽʪʝʢʪʫʨʘ ʜʣʷ ʩʠʩʪʝʤ ʧʽʜʪʨʠʤʢʠ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ 
ʉʪʨʫʢʪʫʨʘ ʩʠʩʪʝʤ ʧʽʜʪʨʠʤʢʠ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʚʢʣʶʯʘʻ ʚ ʩʝʙʝ ʥʘʩʪʫʧʥʽ ʝʣʝʤʝʥʪʠ  

1. ʃʽʥʛʚʽʩʪʠʯʥʘ ʩʠʩʪʝʤʘ;  

2. ʉʠʩʪʝʤʘ ʧʦʜʘʥʥʷ ʜʘʥʠʭ ʪʘ ʽʥʬʦʨʤʘʮʽʾ; 

3. ʉʠʩʪʝʤʘ ʦʙʨʦʙʢʠ ʟʘʜʘʯ;  

4. ʉʠʩʪʝʤʠ ʦʙʨʦʙʢʠ ʟʘʜʘʯ ʢʦʥʢʨʝʪʥʠʭ ʧʨʝʜʤʝʪʥʠʭ ʦʙʣʘʩʪʝʡ, ʩʠʩʪʝʤʠ ʟʥʘʥʴ.  

ʅʘ ʨʠʩ. 8  ʧʦʢʘʟʘʥʘ ʚʟʘʻʤʦʜʽʷ ʝʣʝʤʝʥʪʽʚ ʽ ʩʪʨʫʢʪʫʨʘ ʩʠʩʪʝʤʠ ʧʽʜʪʨʠʤʢʠ ʧʨʠʡ-

ʥʷʪʪʷ ʨʽʰʝʥʴ. 

 
ʈʠʩʫʥʦʢ 8.  ɸʨʭʽʪʝʢʪʫʨʘ ʩʠʩʪʝʤʠ ʧʽʜʪʨʠʤʢʠ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ  

 

ʋ ʟʘʛʘʣʴʥʽʡ ʘʨʭʽʪʝʢʪʫʨʽ ʉʇʇʈ, ʤʠ ʙʘʯʠʤʦ ʚʘʞʣʠʚʽ ʽ ʬʫʥʜʘʤʝʥʪʘʣʴʥʽ ʘʩʧʝʢʪʠ, ʟʘ-

ʛʘʣʴʥʽ ʜʣʷ ʚʩʽʭ ʩʠʩʪʝʤ ʧʽʜʪʨʠʤʢʠ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ. ʂʦʥʢʨʝʪʥʘ ʩʠʩʪʝʤʘ ʧʽʜʪʨʠʤʢʠ 

ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʙʫʜʝ ʤʽʩʪʠʪʠ ʯʦʪʠʨʠ ʚʢʘʟʘʥʠʭ ʝʣʝʤʝʥʪʘ, ʘʣʝ  ʪʨʝʙʘ ʙʫʜʝ ʜʦʜʘʪʢʦʚʦ  

ʩʬʦʨʤʫʣʶʚʘʪʠ ʦʩʦʙʣʠʚʦʩʪʽ ʮʽʻʾ ʩʠʩʪʝʤʠ,  ʷʢʽ ʚʨʘʭʦʚʫʶʪʴ ʚʠʤʦʛʠ, ʱʦ ʚʠʩʫʚʘʶʪʴʩʷ ʜʦ 

ʮʽʻʾ ʩʠʩʪʝʤʠ.  

 

 

 

ʂʦʨʠʩʪʫʚʘʯʽ 

ʄʝʥʝʜʞʝʨʠ 
 
 
ɸʜʤʽʥʽʩʪʨʘ-
ʪʦʨʠ 
 
 
ʈʦʟʨʦʙʥʠʢʠ 
 
ɿʦʚʥʽʰʥʽ 
ʩʠʩʪʝʤʠ 
ʫʧʨʘʚʣʽʥʥʷ 
ʪʘ 
ʟʙʝʨʽʛʘʥʥʷ 
ʜʘʥʠʭ 
 
 
 

 

ʃʽʥʛʚʽʩʪʠ

ɼʦʚʽʜʢʘ 
 
ɿʘʩʦʙʠ ʜʣʷ 
ʢʝʨʽʚʥʠʢʽʚ, ʱʦ 
ʧʨʠʡʤʘʶʪʴ 
ʨʽʰʝʥʥʷ 
 
ʦʪʨʠʤʘʥʥʷ ʪʘ 
ʟʘʧʠʪʠ ʥʘ 
ʟʥʘʥʥʷ 
 
 
ʇʨʝʜʩʪʘʚ-
ʣʝʥʥʷ ʨʝʟʫʣʴ-
ʪʘʪʽʚ ʤʝʥʝ-
ʜʞʝʨʫ 
 
ʋʪʦʯʥʝʥʥʷ 
ʟʥʘʥʴ ʪʘ ʽʥ-
ʬʦʨʤʘʮʽʾ 
 

  

ʉʠʩʪʝʤʘ 
ʦʙʨʦʙʢʠ ʟʘʜʘʯ 

 

ʉʠʩʪʝʤʘ ʟʥʘʥʴ 

ʆʙʨʦʙʢʘ ʟʘʜʘʯ 
ʥʘ ʧʝʨʰʦʤʫ 
ʨʽʚʥʽ ʦʙʨʦʙʢʠ 
ʟʥʘʥʴ: 
 
ʆʪʨʠʤʘʥʥʷ ʟʥʘʥʴ  
ɺʽʜʙʽʨ ʟʥʘʥʴ 
ɻʝʥʝʨʘʮʽʷ ʟʥʘʥʴ 
ɸʩʠʤʽʣʷʮʽʷ ʟʥʘʥʴ 

ʆʙʨʦʙʢʘ ʟʘʜʘʯ ʥʘ 
ʜʨʫʛʦʤʫ ʨʽʚʥʽ 
ʦʙʨʦʙʢʠ ʟʥʘʥʴ; 
 

       ʂʝʨʽʚʥʠʮʪʚʦ ʟʥʘʥ-

ʥʷʤʠ 

       ʂʦʦʨʜʠʥʘʮʽʷ 

ʆʧʠʩʦʚʽ 
ʟʥʘʥʥʷ 
 
ɿʥʘʥʥʷ ʦʪʨʠ-
ʤʘʥʽ ʚ ʨʝ-
ʟʫʣʴʪʘʪʽ ʟʘ-
ʩʪʦʩʫʚʘʥʥʷ 
ʤʘʪʝʤʘʪʠʯ-
ʥʠʭ ʤʦʜʝʣʝʡ 
 
ɿʥʘʥʥʷ ʧʦ 
ʟʘʩʪʦʩʫ-
ʚʘʥʥʷ ʧʨʦʮʝ-
ʜʫʨ ʫʧʨʘʚ-
ʣʽʥʥʷ ʦʙôʻʢ-
ʪʦʤ 
 
 

ʉʇʇʈ 

ʉʠʩʪʝʤʘ ʧʦʜʘʥʥʷ ʜʘʥʠʭ ʪʘ 

ʽʥʬʦʨʤʘʮʽ 
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ʆʩʥʦʚʥʽ ʽʜʝʾ ʘʨʭʽʪʝʢʪʫʨʠ ʩʠʩʪʝʤ ʧʽʜʪʨʠʤʢʠ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʙʫʣʠ ʨʦʟʨʦʙʣʝʥʽ ʫ 

70 - 80-ʭ ʨʦʢʘʭ ʜʚʘʜʮʷʪʦʛʦ ʩʪʦʨʽʯʯʷ . ʋ ʧʦʜʘʣʴʰʦʤʫ ʮʽ ʽʜʝʾ ʙʫʣʠ ʢʦʥʢʨʝʪʠʟʦʚʘʥʽ ʽ ʨʦʟ-

ʨʦʙʣʝʥʽ ʫ ʜʝʢʽʣʴʢʦʭ ʥʘʧʨʷʤʢʘʭ . ʉʪʚʦʨʝʥʥʽ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʩʠʩʪʝʤʠ ʤʦʞʥʘ ʢʣʘʩʠʬʽʢʫ-

ʚʘʪʠ ʥʘʩʪʫʧʥʠʤ ʯʠʥʦʤ. 

ǒ ʊʝʢʩʪʦʚʽ ʉʇʇʈ; 

ǒ ɻʽʧʝʨʪʝʢʩʪʦʚʽ ʉʇʇʈ; 

ǒ ʆʨʽʻʥʪʦʚʘʥʽ ʥʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʙʘʟ ʜʘʥʠʭ ʪʘ ʩʭʦʚʠʱ ʜʘʥʠʭ ʉʇʇʈ; 

ǒ ʊʘʙʣʠʯʥʽ ʉʇʇʈ; 

ǒ ʆʨʽʻʥʪʦʚʘʥʽ ʥʘ ʤʦʜʝʣʽ ʉʇʇʈ; 

ǒ ʉʇʇʈ, ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʰʪʫʯʥʠʡ ʽʥʪʝʣʝʢʪ; 

ǒ ɻʽʙʨʠʜʥʽ ʉʇʇʈ; 

ǒ ɻʨʫʧʦʚʽ ʉʇʇʈ. 

 

 

ʊʝʢʩʪʦʚʽ ʉʇʇʈ 
ʇʨʦʪʷʛʦʤ ʙʘʛʘʪʴʦʭ ʨʦʢʽʚ ʨʦʟʨʦʙʥʠʢʠ, ʽʥʞʝʥʝʨʠ, ʤʝʥʝʜʞʝʨʠ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʪʝ-

ʢʩʪʦʚʫ ʽʥʬʦʨʤʘʮʽʶ, ʥʘʧʨʠʢʣʘʜ, ʢʥʠʞʢʠ , ʞʫʨʥʘʣʠ. ʨʝʢʣʘʤʥʫ ʧʨʦʜʫʢʮʽʶ. ʷʢ ʙʘʟʫ ʜʣʷ 

ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ. ʊʦʤʫ ʽʩʥʫʻ ʢʣʘʩ ʩʠʩʪʝʤ ʧʽʜʪʨʠʤʢʠ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʷʢʽ ʟʙʠʨʘʶʪʴ, 

ʥʘʢʦʧʠʯʫʶʪʴ, ʦʙʨʦʙʣʷʶʪʴ, ʧʨʝʜʩʪʘʚʣʷʶʪʴ ʢʦʨʠʩʪʫʚʘʯʫ ʽʥʬʦʨʤʘʮʽʶ ʫ ʪʝʢʩʪʦʚʦʤʫ ʚʠ-

ʛʣʷʜʽ. ʉʫʯʘʩʥʽ ʽʥʬʦʨʤʘʮʽʡʥʽ ʩʠʩʪʝʤʠ ʜʦʟʚʦʣʷʶʪʴ ʚʠʢʦʥʫʚʘʪʠ ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʡ ʘʥʘʣʽʟ 

ʪʝʢʩʪʫ ʽ ʚʠʷʚʣʷʪʠ ʥʦʚʽ ʟʥʘʥʥʷ ʜʣʷ ʨʦʟʚ'ʷʟʘʥʥʷ ʢʦʥʢʨʝʪʥʦʾ ʧʨʦʙʣʝʤʠ ʫʧʨʘʚʣʽʥʥʷ ʯʠ ʪʝ-

ʭʥʦʣʦʛʽʾ. 

ʅʘʧʨʠʢʣʘʜ  ʨʦʟʨʦʙʣʷʻʪʴʩʷ ʥʦʚʠʡ ʧʨʦʜʫʢʪ.  ʅʝʦʙʭʽʜʥʦ ʦʪʨʠʤʘʪʠ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ 

ʪʝʭʥʽʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚʠʤʦʛʠ ʽ ʦʩʦʙʣʠʚʦʩʪʽ ʮʴʦʛʦ ʧʨʦʜʫʢʪʫ. ɯʥʬʦʨʤʘʮʽʡʥʘ ʩʠʩʪʝʤʘ 

ʟʙʠʨʘʻ ʪʝʢʩʪʦʚʫ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʧʦʜʽʙʥʽ ʨʦʟʨʦʙʢʠ ʪʘ ʪʘʢʽ ʧʨʦʜʫʢʪʠ ʽ ʧʨʝʜʩʪʘʚʣʷʻ ʨʦʟ-

ʨʦʙʥʠʢʫ ʾʾ ʫ ʪʝʢʩʪʦʚʦʤʫ ʚʠʛʣʷʜʽ. ʈʦʟʨʦʙʥʠʢ ʨʦʟʛʣʷʜʘʻ ʽʥʬʦʨʤʘʮʽʶ, ʘʥʘʣʽʟʫʻ ʽ ʛʝʥʝʨʫʻ 

ʥʦʚʫ ʽʥʬʦʨʤʘʮʽʶ ʽ ʟʥʘʥʥʷ ʜʣʷ ʧʨʠʡʥʷʪʪʷ ʥʘʫʢʦʚʦ ʦʙˇʨʫʥʪʦʚʘʥʦʛʦ ʨʽʰʝʥʥʷ ʧʦ ʨʦʟʨʦʙʮʽ 

ʮʴʦʛʦ ʧʨʦʜʫʢʪʫ . 

 ʊʝʢʩʪʦʚʽ ʩʠʩʪʝʤʠ ʧʽʜʪʨʠʤʢʠ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʟʘʡʤʘʶʪʴ ʟʥʘʯʥʝ ʤʽʩʮʝ ʚ ʩʫʯʘʩ-

ʥʠʭ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʩʪʝʤʘʭ. 

 

ɻʽʧʝʨʪʝʢʩʪʦʚʽ, Web ʦʨʽʻʥʪʦʚʘʥʽ ʉʇʇʈ 
ʉʫʯʘʩʥʽ ʩʠʩʪʝʤʠ ʦʙʨʦʙʢʠ ʪʝʢʩʪʦʚʦʾ ʽʥʬʦʨʤʘʮʽʾ ʙʘʟʦʚʘʥʽ ʥʘ ʝʣʝʢʪʨʦʥʥʽʡ ʦʙʨʦʙʮʽ 

ʪʝʢʩʪʽʚ. ʊʘʢʘ ʦʙʨʦʙʢʘ ʚʠʤʘʛʘʻ ʩʪʘʥʜʘʨʪʠʟʘʮʽʾ ʽ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʚ  ʪʘʢʦʤʫ 

ʚʠʛʣʷʜʽ , ʱʦʙʠ ʚʦʥʘ ʤʦʛʣʘ ʙʫʪʠ ʦʙʨʦʙʣʝʥʘ ʩʧʝʮʽʘʣʴʥʠʤʠ ʧʨʦʛʨʘʤʘʤʠ ʥʝʟʘʣʝʞʥʠʭ ʚʠ-

ʨʦʙʥʠʢʽʚ. ɼʣʷ ʮʴʦʛʦ ʙʫʣʦ ʨʦʟʨʦʙʣʝʥʦ   ʩʧʝʮʽʘʣʴʥʫ ʤʦʚʫ ʦʙʤʽʥʫ  ʽʥʬʦʨʤʘʮʽʻʶ ʷʢʘ ʥʘʟʠ-

ʚʘʻʪʴʩʷ ʛʽʧʝʨʪʝʢʩʪ.  ʎʷ ʤʦʚʘ ʜʦʟʚʦʣʷʻ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʦʩʠʣʘʥʴ ʟʚ'ʷʟʘʪʠ ʙʘʛʘʪʦ ʜʦʢʫʤʝ-

ʥʪʽʚ ʷʢʽ ʧʦʚ'ʷʟʘʥʽ ʦʜʠʥ ʟ ʦʜʥʠʤ ʟʘ ʟʤʽʩʪʦʤ. ʈʦʟʚʠʪʦʢ ɯʥʪʝʨʥʝʪʫ ʥʘʜʘʚ ʙʽʣʴʰʠʭ ʤʦʞʣʠ-

ʚʦʩʪʝʡ ʛʽʧʝʨʪʝʢʩʪʦʚʠʤ ʉʇʇʈ, ʷʢʽ ʟʘʨʘʟ ʻ Web ʦʨʽʻʥʪʦʚʘʥʠʤʠ. 
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 ɺʝʙ-ʩʠʩʪʝʤʠ ʧʽʜʪʨʠʤʢʠ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʻ ʩʠʩʪʝʤʠ ʧʽʜʪʨʠʤʢʠ ʧʨʠʡʥʷʪʪʷ ʨʽ-

ʰʝʥʴ, ʷʢʽ ʜʦʩʪʫʧʥʽ ʚ ɯʥʪʝʨʥʝʪʽ. Web ʦʨʽʻʥʪʦʚʘʥʽ ʉʇʇʈ ʤʦʞʥʘ ʽʜʝʥʪʠʬʽʢʫʚʘʪʠ ʟʘ ʥʘʩʪʫ-

ʧʥʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ: 

ǒ ʄʘʶʪʴ ʟʨʫʯʥʠʡ ʜʦʩʪʫʧ ʥʘ Web; 

ǒ ʇʽʜʪʨʠʤʫʶʪʴ ʦʢʨʝʤʠʭ ʦʩʽʙ, ʢʣʽʻʥʪʽʚ, ʩʧʽʚʨʦʙʽʪʥʠʢʽʚ, ʤʝʥʝʜʞʝʨʽʚ, ʛʨʫʧʠ ʚ ʧʨʦʮʝʩʽ 

ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ, ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʾʭ ʬʽʟʠʯʥʦʛʦ ʨʦʟʪʘʰʦʚʫʚʘʥʥʷ ʘʙʦ ʯʘʩʫ ʜʦʩ-

ʪʫʧʫ; 

ǒ ʄʘʶʪʴ ʩʧʝʮʠʬʽʯʥʠʡ ʽʥʪʝʨʬʝʡʩ ʢʦʨʠʩʪʫʚʘʯʘ ʚʣʘʩʪʠʚʠʡ ʜʣʷ ɯʥʪʝʨʥʝʪ ʜʦʜʘʪʢʽʚ;   

ǒ ɺʠʢʦʨʠʩʪʦʚʫʶʪʴ ʧʨʦʮʝʩʠ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ, ʷʢʽ ʯʘʩʪʢʦʚʦ ʩʪʨʫʢʪʫʨʦʚʘʥʽ ʘʙʦ ʥʝ-

ʩʪʨʫʢʪʫʨʦʚʘʥʽ ʽ ʥʘ ʨʽʟʥʠʭ ʝʪʘʧʘʭ ʧʨʦʮʝʩʫ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʢʦʥʘʥʽ 

ʚ ɯʥʪʝʨʥʝʪʽ; 

ǒ ɺʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʦʩʚʽʜ, ʙʘʟʠ ʟʥʘʥʴ, ʜʦʢʫʤʝʥʪʠ, ʤʦʜʝʣʽ ʪʘ ʤʝʪʦʜʠ ʧʦʰʫʢʫ ʟʥʘʥʴ, 

ʚʝʣʠʢʦʾ ʽ ʨʽʟʥʦʤʘʥʽʪʥʦʾ ʛʨʫʧʠ ʢʦʨʠʩʪʫʚʘʯʽʚ, ʷʢʽ ʻ ʜʦʩʪʫʧʥʠʤʠ ʯʝʨʝʟ ɯʥʪʝʨʥʝʪ. 

. 

Web ʦʨʽʻʥʪʦʚʘʥʽ ʉʇʇʈ ʰʠʨʦʢʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚ ʝʣʝʢʪʨʦʥʥʽʡ ʢʦʤʝʨʮʽʾ. ʉʠʩ-

ʪʝʤʠ ʥʘʜʘʶʪʴ ʤʦʞʣʠʚʽʩʪʴ ʢʣʽʻʥʪʘʤ ʚʠʢʦʥʘʪʠ ʦʧʪʠʤʘʣʴʥʠʡ ʚʠʙʽʨ ʧʨʦʜʫʢʮʽʾ, ʩʝʨʚʽʩʽʚ ʧʽ-

ʩʣʷʛʘʨʘʥʪʽʡʥʦʛʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ. ʉʠʩʪʝʤʘ ʜʦʧʦʤʘʛʘʻ ʢʣʽʻʥʪʫ ʩʬʦʨʤʫʚʘʪʠ ʢʨʠʪʝʨʽʾ ʚʽʜ-

ʙʦʨʫ ʪʦʚʘʨʫ, ʜʘʣʽ ʩʠʩʪʝʤʘ ʟʥʘʭʦʜʠʪʴ ʫ  ʙʘʟʘʭ ʜʘʥʠʭ ʥʝʦʙʭʽʜʥʦʾ ʢʣʽʻʥʪʫ ʪʦʚʘʨ. ʉʇʇʈ  

ʪʘʢʦʞ ʟʘʙʝʟʧʝʯʫʻ ʧʽʜʪʨʠʤʢʫ ʢʣʽʻʥʪʘ ʧʽʩʣʷ ʧʨʦʜʘʞʫ ʪʦʚʘʨʫ, ʘ ʩʘʤʝ, ʧʦʚʝʨʥʝʥʥʷ ʪʦʚʘʨʫ, 

ʨʝʤʦʥʪ ʪʝʭʥʽʯʥʝ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ.  

Web ʦʨʽʻʥʪʦʚʘʥʽ ʉʇʇʈ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʫ ʩʬʝʨʽ ʜʠʟʘʡʥʫ ʧʦʣʽʛʨʘʬʽʯʥʦʾ ʧʨʦʜʫ-

ʢʮʽʾ, ʜʦʟʚʦʣʷʶʪʴ ʤʦʜʝʣʶʚʘʪʠ ʬʦʨʤʘʪ ʚʠʜʘʥʥʷ, ʟʘʛʘʣʴʥʫ ʢʦʥʮʝʧʮʽʶ ʜʠʟʘʡʥʫ, ʢʦʣʽʨʥʝ 

ʦʬʦʨʤʣʝʥʥʷ, ʰʨʠʬʪʦʚʝ ʦʬʦʨʤʣʝʥʥʷ,  ʦʬʦʨʤʣʝʥʥʷ ʪʝʢʩʪʦʚʠʭ ʙʣʦʢʽʚ,  ʛʨʘʬʽʯʥʝ ʦʬʦ-

ʨʤʣʝʥʥʷ, ʜʝʢʦʨʘʪʠʚʥʽ ʝʣʝʤʝʥʪʠ ʪʘ ʽʥʰʝ. 

 ʉʧʝʢʪʨ ʟʘʩʪʦʩʫʚʘʥʥʷ Web  ʦʨʽʻʥʪʦʚʘʥʠʭ ʉʇʇʈ ʜʫʞʝ ʰʠʨʦʢʠʡ ʽ ʚʢʣʶʯʘʻ ʢʦʤʝʨ-

ʮʽʡʥʫ, ʙʽʨʞʦʚʫ, ʚʠʨʦʙʥʠʯʫ, ʥʘʫʢʦʚʫ ʽ ʢʫʣʴʪʫʨʥʫ ʜʽʷʣʴʥʽʩʪʴ.  

 

ʉʇʇʈ ʦʨʽʻʥʪʦʚʘʥʽ ʥʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʙʘʟ ʜʘʥʠʭ ʪʘ ʩʭʦʚʠʱ ʜʘʥʠʭ  
ʎʝʡ ʢʣʘʩ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʩʪʝʤ ʦʨʽʻʥʪʦʚʘʥʠʡ ʥʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʧʝʮʽʘʣʽʟʦʚʘʥʠʭ 

ʙʘʟ ʜʘʥʠʭ . ʅʘʡʯʘʩʪʽʰʝ ʪʘʢʽ ʩʠʩʪʝʤʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʨʝʣʷʮʽʡʥʽ ʙʘʟʠ ʜʘʥʠʭ ʽ ʩʭʦʚʠʱʘ 

ʜʘʥʠʭ.  ʊʘʢʽ ʙʘʟʠ ʜʘʥʠʭ ʧʦʙʫʜʦʚʘʥʽ ʥʘ ʚʽʜʥʦʰʝʥʥʷʭ - ʪʘʙʣʠʮʷʭ ʷʢʽ ʧʦʚ'ʷʟʘʥʽ ʤʽʞ ʩʦʙʦʶ 

. ʇʨʘʚʠʣʘ ʧʦʙʫʜʦʚʠ ʪʘʙʣʠʮʴ ʙʘʟʫʶʪʴʩʷ ʥʘ ʧ'ʷʪʠ  ʧʨʘʚʠʣʘʭ ʥʦʨʤʘʣʽʟʘʮʽʾ ʪʘʙʣʠʮʴ ʙʘʟ 

ʜʘʥʠʭ. ɸʨʭʽʪʝʢʪʫʨʫ  ʙʘʟʠ ʜʘʥʠʭ ʬʦʨʤʫʣʶʻ ʩʠʩʪʝʤʥʠʡ ʘʥʘʣʽʪʠʢ.  ʌʫʥʢʮʽʦʥʫʚʘʥʥʷ ʙʘʟʠ 

ʜʘʥʠʭ ʧʨʦʛʨʘʤʫʻʪʴʩʷ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʤʦʚʠ SQL (Structured query language) ð ʜʝʢʣʘʨʘ-

ʪʠʚʥʘ ʤʦʚʘ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʜʣʷ ʚʟʘʻʤʦʜʽʾ ʢʦʨʠʩʪʫʚʘʯʘ ʟ ʙʘʟʘʤʠ ʜʘʥʠʭ, ʱʦ ʟʘʩʪʦʩʦʚʫ-

ʻʪʴʩʷ ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ ʟʘʧʠʪʽʚ, ʦʥʦʚʣʝʥʥʷ ʽ ʢʝʨʫʚʘʥʥʷ ʨʝʣʷʮʽʡʥʠʤʠ ɹɼ, ʩʪʚʦʨʝʥʥʷ 

ʩʭʝʤʠ ʙʘʟʠ ʜʘʥʠʭ ʽ ʾʾ ʤʦʜʠʬʽʢʘʮʽʾ, ʩʠʩʪʝʤʠ ʢʦʥʪʨʦʣʶ ʟʘ ʜʦʩʪʫʧʦʤ ʜʦ ʙʘʟʠ ʜʘʥʠʭ. 

ʇʦʯʠʥʘʶʯʽ ʟ 1990, ʟ'ʷʚʠʚʩʷ  ʩʧʝʮʽʘʣʴʥʠʡ ʢʣʘʩ ʩʠʩʪʝʤ ʙʘʟ ʜʘʥʠʭ, ʚʽʜʦʤʠʭ ʷʢ ʩʭʦ-

ʚʠʱʘ ʜʘʥʠʭ. ʉʭʦʚʠʱʝ ʜʘʥʠʭ ʻ ʚʝʣʠʢʘ ʢʦʣʝʢʮʽʷ ʜʘʥʠʭ ʟ ʜʝʢʽʣʴʢʦʭ ʽʥʪʝʛʨʦʚʘʥʠʭ ʦʧʝʨʘ-

ʮʽʡʥʠʭ ʩʠʩʪʝʤ, ʦʨʽʻʥʪʦʚʘʥʠʭ ʥʘ ʢʦʥʢʨʝʪʥʫ ʧʨʝʜʤʝʪʥʫ ʦʙʣʘʩʪʴ, ɿʤʽʩʪ ʩʭʦʚʠʱʘ  ʧʦʩʪʽʡʥʦ 

ʥʘʢʦʧʠʯʫʻʪʴʩʷ ʽ ʥʽʢʦʣʠ ʥʝ ʦʥʦʚʣʶʻʪʴʩʷ ʯʠ ʧʝʨʝʧʠʩʫʻʪʴʩʷ ʘʙʦ ʚʠʜʘʣʷʻʪʴʩʷ. ʉʭʦʚʠʱʝ 
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ʜʘʥʠʭ ʤʦʞʝ ʤʘʪʠ ʚʠʛʣʷʜ ʨʝʣʷʮʽʡʥʦʾ ʙʘʟʠ ʜʘʥʠʭ ʘʙʦ ʙʘʛʘʪʦʚʠʤʽʨʥʦʾ ʙʘʟʠ ʜʘʥʠʭ.  ʊʝʭ-

ʥʦʣʦʛʽʷ ʩʭʦʚʠʱ ʜʘʥʠʭ ʙʫʣʘ ʩʧʝʮʽʘʣʴʥʦ ʟʘʜʫʤʘʥʘ ʽ ʨʦʟʨʦʙʣʝʥʘ, ʱʦʙ ʧʽʜʚʠʱʠʪʠ ʧʨʦʜʫ-

ʢʪʠʚʥʽʩʪʴ ʩʠʩʪʝʤ ʧʽʜʪʨʠʤʢʠ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ. 

 

  ʊʘʙʣʠʯʥʽ ʉʇʇʈ 
 

ʉʇʇʈ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʙʘʟʠ ʜʘʥʠʭ. ɹʘʟʠ ʜʘʥʠʭ ʬʦʨʤʫʶʪʴʩʷ ʟ ʪʘʙʣʠʮʴ.  ʊʘʙʣʠ-

ʯʥʽ ʉʇʇʈ ʜʦʟʚʦʣʷʶʪʴ ʥʝ ʪʽʣʴʢʠ ʩʪʚʦʨʶʚʘʪʠ, ʚʽʜʦʙʨʘʞʘʪʠ ʢʦʨʠʛʫʚʘʪʠ ʪʘʙʣʠʮʽ ʘʣʝ ʽ ʚʠ-

ʢʦʥʫʚʘʪʠ ʽʥʪʝʣʝʢʪʫʘʣʴʥʫ ʦʙʨʦʙʢʫ ʜʘʥʠʭ ʷʢʽ ʤʽʩʪʷʪʴʩʷ ʫ ʮʠʭ ʪʘʙʣʠʮʷʭ . ʎʝ ʥʘʜʘʻ ʙʽʣʴʰʝ 

ʤʦʞʣʠʚʦʩʪʝʡ ʢʦʨʠʩʪʫʚʘʯʘʤ, ʧʦʨʽʚʥʷʥʦ ʟ ʪʝʢʩʪʦʚʠʤʠ ʉʇʇʈ  ʯʠ ʦʨʽʻʥʪʦʚʘʥʠʤʠ ʥʘ ʚʠʢʦ-

ʨʠʩʪʘʥʥʷ ʙʘʟ ʜʘʥʠʭ ʉʇʇʈ.  

ʊʘʙʣʠʮʽ ʙʘʟ ʜʘʥʠʭ ʤʦʞʫʪʴ ʤʽʩʪʠʪʠ ʢʦʥʩʪʘʥʪʠ ʘʙʦ ʬʦʨʤʫʣʠ ʜʣʷ ʦʙʯʠʩʣʝʥʥʷ, ʦʙ-

ʨʦʙʢʫ ʪʝʢʩʪʫ, ʘ ʪʘʢʦʞ  ʛʽʧʝʨʪʝʢʩʪʦʚʽ ʧʦʩʠʣʘʥʥʷ.  ʆʙʯʠʩʣʝʥʥʷ ʷʢʽ ʤʽʩʪʷʪʴʩʷ ʚ ʢʣʽʪʠʥʢʘʭ 

ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʽ ʜʣʷ ʛʝʥʝʨʘʮʽʾ ʥʦʚʠʭ ʟʥʘʥʴ. ʊʘʙʣʠʯʥʽ ʉʇʇʈ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ 

ʜʣʷ ʘʥʘʣʽʟʫ ʨʦʙʦʪʠ ʧʽʜʧʨʠʻʤʩʪʚʘ,  ʪʝʥʜʝʥʮʽʡ  ʨʦʟʚʠʪʢʫ ʨʠʥʢʫ,  ʧʨʦʛʥʦʟʫʚʘʥʥʷ, ʩʪʘʪʠʩ-

ʪʠʯʥʦʛʦ ʘʥʘʣʽʟʫ ʜʘʥʠʭ,  ʢʣʘʩʪʝʨʥʦʛʦ ʘʥʘʣʽʟʫ. ʊʘʙʣʠʯʥʽ ʉʇʇʈ  ʰʠʨʦʢʦ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ 

ʥʘ ʧʽʜʧʨʠʻʤʩʪʚʘʭ. 

 

ʆʨʽʻʥʪʦʚʘʥʽ ʥʘ ʤʦʜʝʣʽ ʉʇʇʈ 
ʊʘʢʽ ʉʇʇʈ ʤʘʶʪʴ ʜʝʢʽʣʴʢʘ ʽʥʩʪʨʫʤʝʥʪʽʚ ʧʦʰʫʢʫ ʨʽʰʝʥʴ, ʷʢʽ ʤʦʞʫʪʴ ʙʫʪʠ ʟʘʩʪʦ-

ʩʦʚʘʥʽ ʜʣʷ ʨʽʟʥʠʭ ʪʠʧʽʚ ʝʢʦʥʦʤʽʢʦ ʤʘʪʝʤʘʪʠʯʥʠʭ ʤʦʜʝʣʝʡ .  ʈʦʟʚ'ʷʟʘʥʥʷ ʟʘʜʘʯʽ ʬʦʨʤʫ-

ʻʪʴʩʷ ʷʢ ʛʨʫʧʫʚʘʥʥʷ ʥʠʟʢʠ ʧʦʰʫʢʽʚ ʨʽʰʝʥʥʷ ʷʢʽ ʧʦʩʣʽʜʦʚʥʦ ʘʙʦ ʧʘʨʘʣʝʣʴʥʦ ʨʦʟʚ'ʷʟʫʶʪʴ 

ʧʨʦʙʣʝʤʫ ʩʬʦʨʤʫʣʴʦʚʘʥʫ ʚ  ʤʦʜʝʣʽ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ. ʂʦʨʠʩʪʫʚʘʯ ʤʦʞʝ ʢʦʨʠʛʫʚʘʪʠ, 

ʟʤʽʥʶʚʘʪʠ ʪʘ ʚʠʜʘʣʷʪʠ ʤʦʜʝʣʽ ʪʘ ʽʥʩʪʨʫʤʝʥʪʠ ʧʦʰʫʢʫ ʚ ʧʨʦʮʝʩʽ ʨʦʟʚ'ʷʟʘʥʥʷ ʟʘʜʘʯʽ . 

ʆʪʨʠʤʘʥʽ ʤʘʪʝʨʽʘʣʠ ʤʦʞʫʪʴ ʙʫʪʠ ʟʙʝʨʝʞʝʥʽ ʷʢ ʰʘʙʣʦʥʠ ʜʣʷ ʧʦʜʘʣʴʰʠʭ ʜʦʩʣʽʜʞʝʥʴ ʯʠ 

ʧʦʰʫʢʫ ʨʽʰʝʥʥʷ.  

ʉʠʩʪʝʤʠ ʧʽʜʪʨʠʤʢʠ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʷʢʽ ʦʨʽʻʥʪʦʚʘʥʽ ʥʘ ʤʦʜʝʣʽ ʚʠʢʦʨʠʩʪʦʚʫ-

ʶʪʴʩʷ ʜʣʷ  ʤʦʜʝʣʶʚʘʥʥʷ ʩʢʣʘʜʥʠʭ ʩʠʩʪʝʤ ʫʧʨʘʚʣʽʥʥʷ.  ʋ ʧʦʪʦʯʥʦʤʫ ʯʘʩʽ ʪʘʢʽ ʤʦʜʝʣʽ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʩʠʩʪʝʤʽ ʷʢ SAP ʽ ORACAL.  

ʉʇʇʈ, ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʰʪʫʯʥʠʡ ʽʥʪʝʣʝʢʪ 
ʎʝʡ ʪʠʧ ʉʇʇʈ  ʨʦʟʚʠʚʘʚʩʷ ʫ ʛʘʣʫʟʽ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ ʷʢʠʡ ʚʠʢʦʨʠʩʪʦʚʫʻ ʤʝ-

ʪʦʜʠ ʽ ʘʣʛʦʨʠʪʤʠ ʷʢʽ ʜʦʟʚʦʣʷʶʪʴ ʢʦʤʧ'ʶʪʝʨʫ ʨʦʙʠʪʠ ʚʠʩʥʦʚʢʠ ʽ ʧʨʦʧʦʟʠʮʽʾ ʥʘ ʦʩʥʦʚʽ 

ʦʙʯʠʩʣʝʥʴ ʟʘ ʩʧʝʮʽʘʣʴʥʠʤʠ ʤʝʪʦʜʘʤʠ ʽ ʧʨʦʛʨʘʤʘʤʠ. ɿʘ ʮʽʻʶ ʤʝʪʦʜʠʢʦʶ ʢʦʤʧ'ʶʪʝʨ 

ʤʦʞʝ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ ʧʨʦ ʧʨʘʚʠʣʴʥʽʩʪʴ ʧʨʠʡʥʷʪʦʛʦ ʨʽʰʝʥʥʷ ʯʠ ʷʢʦʛʦʩʴ ʚʠʩʥʦʚʢʫ ʚ 

ʢʦʥʢʨʝʪʥʽʡ ʩʠʪʫʘʮʽʾ . ʂʦʤʧ'ʶʪʝʨ ʤʦʞʝ ʚʽʜʩʪʝʞʫʚʘʪʠ ʽ ʘʥʘʣʽʟʫʚʘʪʠ ʧʨʠʯʠʥʥʦ ʥʘʩʣʽʜʢʦʚʽ 

ʚʟʘʻʤʦʚʽʜʥʦʩʠʥʠ ʤʽʞ  ʬʘʢʪʦʨʘʤʠ ʧʨʦʮʝʩʫ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ.  

ɺ ʩʠʩʪʝʤʫ ʟʘʢʣʘʜʘʶʪʴʩʷ ʜʝʢʽʣʴʢʘ ʘʣʛʦʨʠʪʤʽʚ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ ʷʢʠʡ ʜʦʟʚʦʣʷʻ 

ʟʨʦʙʠʪʠ ʩʠʩʪʝʤʫ ʛʥʫʯʢʦʶ ʽ ʟʜʘʪʥʦʶ ʚʠʨʽʰʫʚʘʪʠ ʩʢʣʘʜʥʽ ʧʨʦʙʣʝʤʠ ʫʧʨʘʚʣʽʥʥʷ . 
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ʊʘʢʽ ʩʠʩʪʝʤʠ ʥʘʟʠʚʘʶʪʴʩʷ ʝʢʩʧʝʨʪʥʠʤʠ ʩʠʩʪʝʤʘʤʠ, ʪʦʤʫ ʱʦ ʤʦʜʝʣʶʶʪʴ ʧʦʚʝ-

ʜʽʥʢʫ ʝʢʩʧʝʨʪʘ ʧʨʠ ʧʨʠʡʥʷʪʪʽ ʨʽʰʝʥʥʷ. ʉʠʩʪʝʤʠ ʪʘʢʦʛʦ ʪʠʧʫ ʢʦʨʠʩʥʽ ʚ ʪʦʤʫ ʚʠʧʘʜʢʫ ʢʦʣʠ  

ʥʝʤʘʻ ʝʢʩʧʝʨʪʽʚ  ʟ ʢʦʥʢʨʝʪʥʠʭ ʧʨʦʙʣʝʤ  ʫʧʨʘʚʣʽʥʥʷ. ʐʪʫʯʥʠʡ ʽʥʪʝʣʝʢʪ ʜʦʩʪʫʧʥʠʡ 24 

ʛʦʜʠʥʠ ʥʘ ʜʦʙʫ, ʥʝ ʚʠʤʘʛʘʻ ʚʠʩʦʢʠʭ ʛʦʥʦʨʘʨʽʚ ʽ ʥʝ ʩʪʚʦʨʶʻ ʢʦʥʬʣʽʢʪʽʚ. ʊʦʤʫ ʪʘʢʽ ʩʠʩ-

ʪʝʤʠ ʜʦʟʚʦʣʷʶʪʴ ʦʪʨʠʤʘʪʠ ʷʢʽʩʥʽ ʨʝʟʫʣʴʪʘʪʠ ʟ ʤʝʥʰʠʤʠ ʚʠʪʨʘʪʘʤʠ .  

 

ɻʽʙʨʠʜʥʽ ʉʇʇʈ 
ɻʽʙʨʠʜʥʽ ʉʇʇʈ ʧʨʝʜʩʪʘʚʣʷʶʪʴ ʩʦʙʦʶ ʢʦʤʙʽʥʘʮʽʶ ʨʦʟʛʣʷʥʫʪʠʭ ʚʠʱʝ ʩʠʩʪʝʤ.  ɹʽ-

ʣʴʰʽʩʪʴ ʩʠʩʪʝʤ ʉʇʇʈ ,  ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚ ʧʦʪʦʯʥʦʤʫ ʯʘʩʽ ʻ  ʛʽʙʨʠʜʥʠʤʠ ʩʠʩʪʝ-

ʤʘʤʠ.   

ɼʣʷ ʢʦʥʢʨʝʪʥʠʭ ʚʠʤʦʛ ʽ ʫʤʦʚ ʨʦʟʨʦʙʣʷʻʪʴʩʷ ʩʠʩʪʝʤʘ ʉʇʇʈ ʷʢʘ ʤʽʩʪʠʪʴ ʧʦʟʠʪʠ-

ʚʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʨʽʟʥʠʭ ʩʠʩʪʝʤ ʽ ʤʽʥʽʤʽʟʫʻ ʥʝʛʘʪʠʚʥʽ ʩʪʦʨʦʥʠ ʩʠʩʪʝʤ, ʱʦ ʢʦʤʙʽʥʫʶʪʴʩʷ. ɭ 

ʜʚʘ ʦʩʥʦʚʥʽ ʧʽʜʭʦʜʠ ʜʦ ʽʥʪʝʛʨʘʮʽʾ ʉʇʇʈ : ʛʥʽʟʜʫʚʘʥʥʷ ʪʘ ʩʠʥʝʨʛʽʷ. ʄʝʪʦʜʠ ʛʥʽʟʜʫʚʘʥʥʷ 

ʧʝʨʝʜʙʘʯʘʶʪʴ ʧʝʨʝʜʘʯʫ ʚʣʘʩʪʠʚʦʩʪʝʡ ʚʢʣʘʜʥʦʾ ʩʠʩʪʝʤʠ ʜʦ ʩʠʩʪʝʤʠ ʷʢʘ ʧʨʠʡʥʷʣʘ ʮʶ 

ʧʽʜʩʠʩʪʝʤʫ.  ʅʘʧʨʠʢʣʘʜ, Word ʤʦʞʝ  ʧʨʠʡʥʷʪʠ ʯʠ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʝʷʢʽ ʚʣʘʩʪʠʚʦʩʪʽ 

ʪʘʙʣʠʮʽ Excel ʷʢʘ ʚʢʣʘʜʝʥʘ ʚ ʜʦʢʫʤʝʥʪ Word.  

ʋ ʩʠʥʝʨʛʝʪʠʯʥʦʤʫ ʧʽʜʭʦʜʽ ʜʦ ʽʥʪʝʛʨʘʮʽʾ ʨʽʟʥʠʭ ʩʠʩʪʝʤ, ʥʝʤʘʻ ʚʢʣʘʜʝʥʦʩʪʽ, ʥʝʤʘʻ 

ʜʦʤʽʥʫʶʯʦʾ ʪʝʭʥʦʣʦʛʽʾ,  ʥʝʤʘʻ  ʚʢʣʘʜʝʥʠʭ ʩʠʩʪʝʤ ʽ  ʤʝʪʦʜʽʚ. ɺʩʽ ʤʝʪʦʜʠ ʽʥʪʝʛʨʦʚʘʥʽ ʚ 

ʻʜʠʥʠʡ ʽʥʩʪʨʫʤʝʥʪ, ʷʢʠʡ ʜʦʟʚʦʣʷʻ ʾʭ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ  ʥʝʟʘʣʝʞʥʦ ʦʜʠʥ ʚʽʜ ʽʥʰʦʛʦ, ʘʙʦ 

ʨʘʟʦʤ ʜʝʢʽʣʴʢʘ ʤʝʪʦʜʽʚ  ʚ ʤʝʞʘʭ ʦʜʥʽʻʾ ʦʧʝʨʘʮʽʾ. 

ʅʘ ʨʠʩʫʥʢʫ 9 ʧʦʢʘʟʘʥʘ  ʩʪʨʫʢʪʫʨʘ ʛʽʙʨʠʜʥʦʾ ʩʠʩʪʝʤʠ ʧʽʜʪʨʠʤʢʠ ʧʨʠʡʥʷʪʪʷ ʨʽ-

ʰʝʥʥʷ.  
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ʈʠʩʫʥʦʢ 9          ʉʪʨʫʢʪʫʨʘ ʛʽʙʨʠʜʥʦʾ ʩʠʩʪʝʤʠ ʉʇʇʈ 

 

ɻʨʫʧʦʚʽ ʉʇʇʈ 
ɻʨʫʧʦʚʘ ʩʠʩʪʝʤʘ ʧʽʜʪʨʠʤʢʠ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ð ʮʝ ʽʥʬʦʨʤʘʮʽʡʥʘ ʩʠʩʪʝʤʘ, ʷʢʘ 

ʧʽʜʪʨʠʤʫʻ ʨʦʙʦʪʫ ʛʨʫʧʠ ʣʶʜʝʡ, ʱʦ ʤʘʶʪʴ ʩʧʽʣʴʥʝ ʟʘʚʜʘʥʥʷ ʪʘ ʤʝʪʫ, ʽ ʷʢʘ ʟʘʙʝʟʧʝʯʫʻ 

ʽʥʪʝʨʬʝʡʩ ʜʦ ʟʘʛʘʣʴʥʦʜʦʩʪʫʧʥʦʛʦ (ʨʦʟʧʦʜʽʣʝʥʦʛʦ) ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. ɻʨʫ-

ʧʦʚʽ ʉʇʇʈ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ  ʪʝʭʥʦʣʦʛʽʾ ʭʤʘʨʥʦʛʦ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ. ɻʨʫʧʦʚʽ 

ʉʇʇʈ ʩʠʩʪʝʤʠ ʢʝʨʫʚʘʥʥʷ ʤʦʜʝʣʷʤʠ ʪʘ ɹɼ, ʩʠʩʪʝʤʫ ʢʝʨʫʚʘʥʥʷ ʽʥʪʝʨʬʝʡʩʦʤ ʢʦʨʠʩʪʫ-

ʚʘʯʘ, ʩʠʩʪʝʤʫ ʢʝʨʫʚʘʥʥʷ ʧʦʰʪʦʶ, ʘ ʪʘʢʦʞ ʥʠʟʢʫ ʤʦʜʝʣʝʡ ʽ ʬʫʥʢʮʽʡ ʢʝʨʫ-ʚʘʥʥʷ ʤʦʜʝ-

ʣʷʤʠ, ʥʝʦʙʭʽʜʥʠʭ ʜʣʷ ʟʘʜʦʚʦʣʝʥʥʷ ʧʦʪʨʝʙ ʫʩʽʭ ʫʯʘʩʥʠʢʽʚ ʛʨʫʧʠ, ʽ  ʟʘʙʝʟʧʝʯʫʶʪʴ ʜʦʩʪʫʧ 

ʜʦ ʽʥʬʦʨʤʘʮʽʾ ʪʘ ʘʛʨʝʛʫʚʘʥʥʷ ʾʾ ʟ ʨʽʟʥʠʭ ʜʞʝʨʝʣ ʫ ʤʥʦʞʠʥʫ ʬʦʨʤʘʪʽʚ, ʱʦ ʟʘʜʦʚʦʣʴʥʷ-

ʶʪʴ ʨʽʟʥʦʤʘʥʽʪʥʽ ʛʨʫʧʦʚʽ ʽʥʬʦʨʤʘʮʽʡʥʽ ʧʦʪʨʝʙʠ. ʂʨʽʤ ʪʦʛʦ, ɻʨʫʧʦʚʘ ʉʇʇʈ ʤʘʻ ʙʫʪʠ ʟʨʫ-

ʯʥʦʶ ʚ ʢʦʨʠʩʪʫʚʘʥʥʽ ʜʣʷ ʚʩʽʭ ʫʯʘʩʥʠʢʽʚ ʛʨʫʧʠ. 

 

 

ʂʦʨʠʩʪʫʚʘʯʽ 
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ʉʠʩʪʝʤʘ ʦʙʨʦʙʢʠ 
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ʉʠʩʪʝʤʘ 
ʟʥʘʥʴ 

ʉʠʩʪʝʤʘ ʢʝ-
ʨʫʚʘʥʥʷ ʙʘ-
ʟʘʤʠ  ʪʘ ʩʭʦ-
ʚʠʱʘʤʠ ʜʘ-
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    ʉʠʩʪʝʤʘ ʢʝ-

ʨʫʚʘʥʥʷ ʤʦ-

ʜʝʣʷʤʠ  

 

 ɹʘʟʠ ʜʘʥʠʭ 
,   ʩʭʦʚʠʱʘ 
ʜʘʥʠʭ 
 
 
 
 
 
 
 
 
      
 
 
       ʄʦʜʝʣʽ 
 

ʉʇʇʈ 

ʉʠʩʪʝʤʘ ʧʦʜʘʥʥʷ ʜʘʥʠʭ ʪʘ ʽʥʬʦʨʤʘʮʽ 
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ɺʠʩʥʦʚʢʠ  
ɺ ʮʽʡ ʪʝʤʽ ʙʫʣʦ ʨʦʟʛʣʷʥʫʪʦ ʘʨʭʽʪʝʢʪʫʨʫ ʉʇʇʈ. ʉʪʨʫʢʪʫʨʘ ʩʠʩʪʝʤ ʧʽʜʪʨʠʤʢʠ ʧʨʠʡ-

ʥʷʪʪʷ ʨʽʰʝʥʴ ʚʢʣʶʯʘʻ ʚ ʩʝʙʝ ʪʘʢʽ ʝʣʝʤʝʥʪʠ: ʣʽʥʛʚʽʩʪʠʯʥʘ ʩʠʩʪʝʤʘ; ʩʠʩʪʝʤʘ ʧʦʜʘʥʥʷ 

ʜʘʥʠʭ ʪʘ ʽʥʬʦʨʤʘʮʽʾ; ʩʠʩʪʝʤʘ ʦʙʨʦʙʢʠ ʟʘʜʘʯ; ʩʠʩʪʝʤʠ ʦʙʨʦʙʢʠ ʟʘʜʘʯ ʢʦʥʢʨʝʪʥʠʭ ʧʨʝ-

ʜʤʝʪʥʠʭ ʦʙʣʘʩʪʝʡ.  

ʆʩʥʦʚʥʠʤʠ ʪʠʧʘʤʠ ʩʠʩʪʝʤ  ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʻ  ʪʝʢʩʪʦʚʽ ʉʇʇʈ, ʛʽʧʝʨʪʝʢʩʪʦʚʽ 

ʉʇʇʈ, ʦʨʽʻʥʪʦʚʘʥʽ ʥʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʙʘʟ ʜʘʥʠʭ ʪʘ ʩʭʦʚʠʱ ʜʘʥʠʭ ʉʇʇʈ, ʪʘʙʣʠʯʥʽ ʉʇʇʈ, 

ʦʨʽʻʥʪʦʚʘʥʽ ʥʘ ʤʦʜʝʣʽ ʉʇʇʈ, ʉʇʇʈ, ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʰʪʫʯʥʠʡ ʽʥʪʝʣʝʢʪ, ʛʽʙʨʠʜʥʽ 

ʉʇʇʈ.  

 

ʂʦʥʪʨʦʣʴʥʽ ʟʘʧʠʪʘʥʥʷ 
1. ʗʢʠʡ ʚʠʛʣʷʜ ʤʘʻ ʪʠʧʦʚʘ ʘʨʭʽʪʝʢʪʫʨʘ ʩʠʩʪʝʤʠ ʉʇʇʈ? 

2. ʗʢʽ ʽʥʬʦʨʤʘʮʽʡʥʽ ʩʠʩʪʝʤʠ ʚʽʜʥʦʩʷʪʴʩʷ ʜʦ ʪʝʢʩʪʦʚʠʭ ʉʇʇʈ? 

3. ʑʦ ʪʘʢʝ Web ʦʨʽʻʥʪʦʚʘʥʽ ʉʇʇʈ? 

4. ʈʦʟ'ʷʩʥʽʪʴ  ʧʦʥʷʪʪʷ ʪʘʙʣʠʯʥʠʭ ʉʇʇʈ. 

5. ʗʢʽ ʉʇʇʈ ʚʽʜʥʦʩʷʪʴʩʷ ʜʦ ʩʠʩʪʝʤ ʦʨʽʻʥʪʦʚʘʥʠʭ ʥʘ ʤʦʜʝʣʽ? 

6. ʗʢʽ ʉʇʇʈ ʚʽʜʥʦʩʷʪʴʩʷ ʜʦ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʩʪʝʤ ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʰʪʫʯʥʠʡ 

ʽʥʪʝʣʝʢʪ?  

7. ʏʦʤʫ ʚʠʥʠʢʣʘ ʥʝʦʙʭʽʜʥʽʩʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʛʽʙʨʠʜʥʽ ʉʇʇʈ?  

8. ɼʘʡʪʝ ʚʠʟʥʘʯʝʥʥʷ ʛʨʫʧʦʚʠʭ ʉʇʇʈ.  
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ʊɽʄɸ ɿ. ɹʘʟʠ ʜʘʥʠʭ ʽ ʩʭʦʚʠʱʘ ʜʘʥʠʭ ʜʣʷ ʧʽʜʪʨʠʤʢʠ ʧʨʠʡʥʷʪʪʷ 

ʨʽʰʝʥʴ 
ʎʽʥʥʽʩʪʴ ʽ ʝʬʝʢʪʠʚʥʽʩʪʴ ʫʧʨʘʚʣʽʥʩʴʢʠʭ ʨʽʰʝʥʴ ʟʘʣʝʞʠʪʴ ʚʽʜ ʷʢʦʩʪʽ ʦʪʨʠʤʘʥʦʾ ʽʥ-

ʬʦʨʤʘʮʽʾ ʾʾ ʪʦʯʥʦʩʪʽ ʽ ʜʦʩʪʦʚʽʨʥʦʩʪʽ . ʊʦʤʫ ʻ ʜʫʞʝ ʚʘʞʣʠʚʠʤ ʧʨʘʚʠʣʴʥʘ ʧʽʜʛʦʪʦʚʢʘ ʚʠ-

ʭʽʜʥʠʭ ʜʘʥʠʭ. ʆʜʥʠʤ ʽʟ ʝʬʝʢʪʠʚʥʠʭ ʤʝʪʦʜʽʚ ʧʽʜʛʦʪʦʚʢʠ ʜʘʥʠʭ ʻ ʢʦʥʩʦʣʽʜʘʮʽʷ ʽʥʬʦʨʤʘʮʽʾ 

.  

ʂʦʥʩʦʣʽʜʘʮʽʷ ʮʝ ʢʦʤʧʣʝʢʩ ʤʝʪʦʜʽʚ ʽ ʧʨʦʮʝʜʫʨ ʧʨʠʟʥʘʯʝʥʠʭ ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʜʘʥʠʭ 

ʟ ʨʽʟʥʠʭ ʜʞʝʨʝʣ, ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʝʦʙʭʽʜʥʦʛʦ ʨʽʚʥʷ ʾʭ ʽʥʬʦʨʤʘʪʠʚʥʦʩʪʽ ʪʘ ʷʢʦʩʪʽ, ʧʝʨʝʪ-

ʚʦʨʝʥʥʷ ʜʦ ʻʜʠʥʦʛʦ ʬʦʨʤʘʪʫ, ʚ ʷʢʦʤʫ ʚʦʥʠ ʤʦʞʫʪʴ ʙʫʪʠ ʟʘʚʘʥʪʘʞʝʥʽ ʚ ʩʭʦʚʠʱʝ ʜʘʥʠʭ 

ʘʙʦ ʘʥʘʣʽʪʠʯʥʫ ʩʠʩʪʝʤʫ. ɺ ʦʩʥʦʚʽ ʢʦʥʩʦʣʽʜʘʮʽʾ ʣʝʞʠʪʴ ʧʨʦʮʝʩ ʟʙʦʨʫ ʽ ʦʨʛʘʥʽʟʘʮʽʾ ʟʙʝʨʽ-

ʛʘʥʥʷ ʜʘʥʠʭ ʫ ʚʠʛʣʷʜʽ ʥʘʡʙʽʣʴʰ ʦʧʪʠʤʘʣʴʥʦʤʫ ʟ ʪʦʯʢʠ ʟʦʨʫ ʾʭ ʦʙʨʦʙʢʠ ʥʘ ʢʦʥʢʨʝʪʥʽʡ 

ʘʥʘʣʽʪʠʯʥʽ ʧʣʘʪʬʦʨʤʠ. ʆʩʥʦʚʥʠʤʠ ʢʨʠʪʝʨʽʷʤʠ ʦʧʪʠʤʘʣʴʥʦʩʪʽ ʟ ʧʦʛʣʷʜʫ ʢʦʥʩʦʣʽʜʘʮʽʾ 

ʜʘʥʠʭ ʻ: ʟʘʙʝʟʧʝʯʝʥʥʷ ʚʠʩʦʢʦʾ ʰʚʠʜʢʦʩʪʽ ʜʦʩʪʫʧʫ ʜʦ ʜʘʥʠʭ,  ʢʦʤʧʘʢʪʥʽʩʪʴ ʟʙʝʨʽʛʘʥʥʷ, 

ʘʚʪʦʤʘʪʠʯʥʘ ʧʽʜʪʨʠʤʢʘ ʮʽʣʽʩʥʦʩʪʽ ʩʪʨʫʢʪʫʨʠ ʜʘʥʠʭ, ʢʦʥʪʨʦʣʴ ʥʝʩʫʧʝʨʝʯʥʦʩʪʽ ʜʘʥʠʭ. ɺ 

ʧʨʦʮʝʩʽ ʢʦʥʩʦʣʽʜʘʮʽʾ ʜʘʥʠʭ ʚʠʨʽʰʫʶʪʴʩʷ ʥʘʩʪʫʧʥʽ ʟʘʚʜʘʥʥʷ: ʚʠʙʽʨ ʜʞʝʨʝʣ ʜʘʥʠʭ, ʦʮʽʥʢʫ 

ʷʢʦʩʪʽ ʜʘʥʠʭ, ʟʙʝʨʽʛʘʥʥʷ, ʦʯʠʱʝʥʥʷ, ʧʝʨʝʥʝʩʝʥʥʷ ʚ ʩʭʦʚʠʱʝ ʜʘʥʠʭ.   

ʂʦʥʩʦʣʽʜʘʮʽʷ ʽʥʬʦʨʤʘʮʽʾ ʤʦʞʝ ʪʨʘʢʪʫʚʘʪʠʩʷ ʷʢ ʙʽʟʥʝʩʦʚʘ ʘʥʘʣʽʪʠʢʘ (ʘʥʛʣ. 

Business Intelligence) ð ʧʨʦʮʝʩ ʧʝʨʝʪʚʦʨʝʥʥʷ ʜʘʥʠʭ ʚ  ʥʦʚʽ ʟʥʘʥʥʷ, ʷʢʽ ʤʦʞʫʪʴ ʙʫʪʠ 

ʚʠʢʦʨʠʩʪʘʥʽ ʜʣʷ ʟʙʽʣʴʰʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʪʘ ʢʦʥʢʫʨʝʥʪʦʟʜʘʪʥʦʩʪʽ ʧʽʜʧʨʠʻʤʩʪʚʘ. 

ʇʨʠʢʣʘʜʥʘ ʥʘʫʢʦʚʘ ʛʘʣʫʟʴ çʢʦʥʩʦʣʽʜʦʚʘʥʘ ʽʥʬʦʨʤʘʮʽʷè ð ʨʦʟʚʠʚʘʻʪʴʩʷ ʫ 

ʪʨʴʦʭ ʦʩʥʦʚʥʠʭ ʥʘʧʨʷʤʘʭ, ʘ ʩʘʤʝ: 

1.  ʂʦʥʩʦʣʽʜʦʚʘʥʘ ʽʥʬʦʨʤʘʮʽʷ ʚʠʨʦʙʥʠʯʦʾ ʩʬʝʨʠ, ʢʦʥʩʦʣʽʜʦʚʘʥʘ ʽʥʬʦʨʤʘʮʽʷ ʥʝ-

ʚʠʨʦʙʥʠʯʦʾ ʩʬʝʨʠ ʪʘ ʢʦʥʩʦʣʽʜʦʚʘʥʘ ʽʥʬʦʨʤʘʮʽʷ ʫ ʩʠʩʪʝʤʘʭ ʩʧʝʮʽʘʣʴʥʦʛʦ ʧʨʠʟ-

ʥʘʯʝʥʥʷ. ʇʦʪʝʥʮʽʡʥʠʤʠ ʩʧʦʞʠʚʘʯʘʤʠ ʧʝʨʰʦʛʦ ʥʘʧʨʷʤʫ ʢʦʥʩʦʣʽʜʦʚʘʥʦʾ ʽʥʬʦʨ-

ʤʘʮʽʾ ʻ ʙʽʟʥʝʩʦʚʽ ʚʠʨʦʙʥʠʯʽ ʩʪʨʫʢʪʫʨʠ ʪʘ ʢʝʨʽʚʥʠʢʠ ʧʽʜʧʨʠʻʤʩʪʚ; 

2.  ʂʦʥʩʦʣʽʜʦʚʘʥʘ ʽʥʬʦʨʤʘʮʽʷ ʜʣʷ ʜʝʨʞʘʚʥʦʾ ʚʣʘʜʠ ʨʽʟʥʠʭ ʨʽʚʥʽʚ; 

3.  ʂʦʥʩʦʣʽʜʦʚʘʥʘ ʽʥʬʦʨʤʘʮʽʷ ʩʧʝʮʩʣʫʞʙ. 

 

ʉʭʝʤʘ ʢʦʥʩʦʣʽʜʘʮʽʾ ʜʘʥʠʭ ʧʦʢʘʟʘʥʘ ʥʘ ʨʠʩ. 10 . 
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ʗʢ ʚʠʜʥʦ ʟ ʨʠʩ. 10 ʚ ʦʩʥʦʚʽ ʢʦʥʩʦʣʽʜʘʮʽʾ ʣʝʞʠʪʴ ʧʨʦʮʝʩ ETL (Extraction, 

Transformation, Loading)  ʦʪʨʠʤʘʥʥʷ, ʪʨʘʥʩʬʦʨʤʘʮʽʷ ʽ ʟʘʚʘʥʪʘʞʝʥʥʷ. ʎʝʡ ʧʨʦʮʝʩ ʚʠʨʽ-

ʰʫʻ ʟʘʚʜʘʥʥʷ ʦʪʨʠʤʘʥʥʷ ʜʘʥʠʭ ʟ ʨʽʟʥʦʪʠʧʥʠʭ ʜʞʝʨʝʣ ʽ ʾʭ ʧʝʨʝʪʚʦʨʝʥʥʷ ʜʦ ʚʠʛʣʷʜʫ 

ʧʨʠʜʘʪʥʦʛʦ ʜʦ ʟʙʝʨʽʛʘʥʥʷ, ʘ ʪʘʢʦʞ ʟʘʚʘʥʪʘʞʝʥʥʷ ʫ ʙʘʟʫ ʜʘʥʠʭ.  

ʅʘʢʦʧʠʯʝʥʥʷ ʢʦʥʩʦʣʽʜʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʚʠʢʦʥʫʻʪʴʩʷ ʫ ʩʧʝʮʽʘʣʴʥʠʭ ʙʘʟʘʭ ʜʘʥʠʭ 

ʘʙʦ ʩʭʦʚʠʱʘʭ ʜʘʥʠʭ. ʈʦʟʛʣʷʥʝʤʦ ʦʨʛʘʥʽʟʘʮʽʶ ʙʘʟ ʜʘʥʠʭ ʽ ʩʭʦʚʠʱ ʜʘʥʠʭ . 

ɺ ʩʠʩʪʝʤʘʭ ʧʽʜʪʨʠʤʢʠ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʰʠʨʦʢʦ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʩʭʦʚʠʱʘ ʜʘʥʠʭ 

ʷʢʽ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʚʽʜ ʽʩʥʫʶʯʠʭ ʙʘʟ ʜʘʥʠʭ. 

  ʉʭʦʚʠʱʘ ʜʘʥʠʭ ʻ ʧʨʝʜʤʝʪʥʦ ʦʨʽʻʥʪʦʚʘʥʠʤʠ, ʽʥʪʝʛʨʦʚʘʥʠʤʠ, ʪʘʢʠʤʠ, ʱʦ 

ʟʤʽʥʶʶʪʴʩʷ ʫ ʯʘʩʽ ʽ ʥʘʢʦʧʠʯʫʶʪʴ ʜʘʥʽ ʘʣʝ ʾʭ ʥʝ ʚʠʜʘʣʷʶʪʴ. ʅʘ ʚʽʜʤʽʥʫ ʚʽʜ ʨʝʣʷʮʽʡʥʠʭ 

ʙʘʟ ʜʘʥʠʭ ʫ ʩʭʦʚʠʱʘʭ ʜʘʥʠʭ, ʫ ʷʢʠʭ ʽʥʬʦʨʤʘʮʽʷ ʪʽʣʴʢʠ ʥʘʢʦʧʠʯʫʻʪʴʩʷ, ʘʣʝ ʥʝ ʚʠʜʘʣʷ-

ʻʪʴʩʷ ʽ ʥʝ ʢʦʨʠʛʫʻʪʴʩʷ , ʥʦʨʤʘʣʽʟʘʮʽʷ ʪʘʙʣʠʮʴ ʥʝ ʻ ʥʝʦʙʭʽʜʥʦʶ. ɺ ʦʨʛʘʥʽʟʘʮʽʡʥʦʤʫ ʚʽʜ-

ʥʦʰʝʥʥʽ, ʩʭʦʚʠʱʘ ʜʘʥʠʭ ʻ ʯʘʩʪʠʥʦʶ ʧʨʦʮʝʩʫ ʧʦʰʫʢʫ, ʟʙʝʨʽʛʘʥʥʷ ʽ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʜʘ-

ʥʠʭ ʜʣʷ ʮʽʣʝʡ ʧʽʜʪʨʠʤʢʠ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʚ ʫʧʨʘʚʣʽʥʥʽ. ʅʘ ʨʠʩ. 11 ʧʦʢʘʟʘʥʦ ʤʽʩʮʝ ʩʭʦ-

ʚʠʱʘ ʜʘʥʠʭ ʚʩʝʨʝʜʠʥʽ ʣʘʥʮʶʛʫ ʦʙʨʦʙʢʠ ʽʥʬʦʨʤʘʮʽʾ ʩʠʩʪʝʤʽ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ. 
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ɼʣʷ ʪʦʛʦ, ʱʦʙ ʩʭʦʚʠʱʝ ʜʘʥʠʭ ʚʠʢʦʥʫʚʘʣʦ ʥʘʣʝʞʥʽ ʡʦʤʫ ʬʫʥʢʮʽʶ - ʧʽʜʪʨʠʤʢʠ ʧʨʦ-

ʮʝʩʫ ʘʥʘʣʽʟʫ ʜʘʥʠʭ ʪʘ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʥʷ, ʚʦʥʦ ʧʦʚʠʥʥʝ ʚʽʜʧʦʚʽʜʘʪʠ ʚʠʤʦʛʘʤ, ʷʢʽ ʩʬʦ-

ʨʤʫʣʴʦʚʘʥʽ ʦʜʥʠʤ ʟ ʘʚʪʦʨʽʚ ʢʦʥʮʝʧʮʽʾ ʩʭʦʚʠʱ ʜʘʥʠʭ - ʈʘʣʴʬʦʤ ʂʽʤʙʦʣʣʦʤ: 

ǒ  ʚʠʩʦʢʘ ʰʚʠʜʢʽʩʪʴ ʦʪʨʠʤʘʥʥʷ ʜʘʥʠʭ ʟʽ ʩʭʦʚʠʱʘ; 

ǒ  ʘʚʪʦʤʘʪʠʯʥʘ ʧʽʜʪʨʠʤʢʘ ʚʥʫʪʨʽʰʥʴʦʾ ʥʝʩʫʧʝʨʝʯʥʦʩʪʽ ʜʘʥʠʭ; 

ǒ  ʤʦʞʣʠʚʽʩʪʴ ʦʪʨʠʤʘʥʥʷ ʽ ʧʦʨʽʚʥʷʥʥʷ ʟʨʽʟʽʚ ʜʘʥʠʭ; 

ǒ ʥʘʷʚʥʽʩʪʴ ʟʨʫʯʥʠʭ ʟʘʩʦʙʽʚ ʜʣʷ ʧʝʨʝʛʣʷʜʫ ʜʘʥʠʭ ʚ ʩʭʦʚʠʱʽ; 

ǒ ʟʘʙʝʟʧʝʯʝʥʥʷ ʮʽʣʽʩʥʦʩʪʽ ʽ ʜʦʩʪʦʚʽʨʥʦʩʪʽ ʜʘʥʠʭ. 

ɼʣʷ ʪʦʛʦ, ʱʦʙ ʟʘʜʦʚʦʣʴʥʠʪʠ ʚʩʽ ʧʝʨʝʣʽʯʝʥʽ ʚʠʤʦʛʠ, ʜʣʷ ʧʦʙʫʜʦʚʠ ʽ ʨʦʙʦʪʠ ʩʭʦʚʠʱʘ 

ʜʘʥʠʭ, ʷʢ ʧʨʘʚʠʣʦ, ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʥʝ ʦʜʥʫ ʧʨʦʛʨʘʤʫ, ʘ ʩʠʩʪʝʤʫ, ʚ ʷʢʫ ʚʭʦʜʠʪʴ ʜʝʢʽ-

ʣʴʢʘ ʧʨʦʛʨʘʤʥʠʭ ʧʨʦʜʫʢʪʽʚ. ʆʜʥʽ ʟ ʥʠʭ ʻ ʩʠʩʪʝʤʦʶ ʟʙʝʨʽʛʘʥʥʷ ʜʘʥʠʭ, ʽʥʰʽ - ʟʘʩʦʙʠ ʾʭ 

ʧʝʨʝʛʣʷʜʫ, ʦʪʨʠʤʘʥʥʷ, ʪʨʘʥʩʬʦʨʤʘʮʽʾ, ʟʘʚʘʥʪʘʞʝʥʥʷ, ʪʦʱʦ. 

 

ɸʨʭʽʪʝʢʪʫʨʘ ʩʭʦʚʠʱ ʜʘʥʠʭ. 
ʈʦʟʨʦʙʢʘ ʽ ʧʦʙʫʜʦʚʘ ʩʭʦʚʠʱ ʜʘʥʠʭ - ʮʝ ʜʦʩʠʪʴ ʥʝʜʝʰʝʚʝ ʽ ʪʨʫʜʦʤʽʩʪʢʝ ʟʘʚʜʘʥʥʷ. 

ʋʩʧʽʰʥʽʩʪʴ ʚʧʨʦʚʘʜʞʝʥʥʷ ʩʭʦʚʠʱʘ ʜʘʥʠʭ ʙʘʛʘʪʦ ʚ ʯʦʤʫ ʟʘʣʝʞʠʪʴ ʚʽʜ ʨʽʚʥʷ ʽʥʬʦʨʤʘ-

ʪʠʟʘʮʽʾ ʙʽʟʥʝʩ-ʧʨʦʮʝʩʽʚ, ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʧʦʪʦʢʽʚ ʥʘ ʧʽʜʧʨʠʻʤʩʪʚʽ, ʦʙ'ʻʤʫ ʽ ʩʪʨʫʢʪʫʨʠ ʜʘ-

ʥʠʭ, ʚʠʤʦʛ ʜʦ ʰʚʠʜʢʦʩʪʽ ʚʠʢʦʥʘʥʥʷ ʟʘʧʠʪʽʚ ʽ ʧʝʨʽʦʜʠʯʥʦʩʪʽ ʦʥʦʚʣʝʥʥʷ ʩʭʦʚʠʱʘ, ʭʘʨʘ-

ʢʪʝʨʫ ʘʥʘʣʽʪʠʯʥʠʭ ʟʘʚʜʘʥʴ ʪʦʱʦ. ɿ ʤʝʪʦʶ ʥʘʙʣʠʟʠʪʠ ʩʭʦʚʠʱʝ ʜʘʥʠʭ ʜʦ ʫʤʦʚ ʽ ʩʧʝʮʠ-

ʬʽʢʠ ʢʦʥʢʨʝʪʥʦʾ ʦʨʛʘʥʽʟʘʮʽʾ ʚ ʜʘʥʠʡ ʯʘʩ ʨʦʟʨʦʙʣʝʥʦ ʜʝʢʽʣʴʢʘ ʘʨʭʽʪʝʢʪʫʨ ʩʭʦʚʠʱ ʜʘʥʠʭ: 

ʙʘʛʘʪʦʚʠʤʽʨʥʽ, ʨʝʣʷʮʽʡʥʽ, ʛʽʙʨʠʜʥʽ ʽ ʚʽʨʪʫʘʣʴʥʽ. 

ʆʩʥʦʚʥʠʤ ʟʘʚʜʘʥʥʷʤ ʩʭʦʚʠʱʘ ʜʘʥʠʭ ʻ ʩʪʚʦʨʝʥʥʷ ʜʞʝʨʝʣʘ ʷʢʽʩʥʠʭ ʜʘʥʠʭ ʷʢʽ ʜʦʩ-

ʪʫʧʥʽ ʩʚʦʻʯʘʩʥʦ ʫ ʚʽʜʧʦʚʽʜʥʦʤʫ ʬʦʨʤʘʪʽ  ʜʣʷ ʚʩʽʭ ʢʦʨʠʩʪʫʚʘʯʽʚ ʜʣʷ ʟʚʽʪʥʦʩʪʽ ʪʘ ʘʥʘʣʽ-

ʪʠʯʥʠʭ ʮʽʣʝʡ. ʊʘʢʘ ʧʨʦʩʪʘ ʢʦʥʩʪʨʫʢʮʽʷ ʩʭʦʚʠʱʘ ʜʘʥʠʭ ʥʘʟʠʚʘʻʪʴʩʷ ñʉʭʦʚʠʱʝ ʜʘʥʠʭ 

ʧʽʜʧʨʠʻʤʩʪʚʘò ʚʦʥʘ ʩʣʫʞʠʪʴ ʜʣʷ ʽʥʪʝʛʨʦʚʘʥʦʛʦ ʥʘʢʦʧʠʯʝʥʥʷ ʦʨʛʘʥʽʟʘʮʽʡʥʠʭ ʜʘʥʠʭ ʽʟ  

ʨʽʟʥʠʭ ʜʞʝʨʝʣ ʽʥʬʦʨʤʘʮʽʾ ʷʢʽ ʟʘʧʠʩʘʥʽ ʫ ʪʘʢʦʤʫ ʬʦʨʤʘʪʽ ʷʢʽʡ ʧʽʜʭʦʜʠʪʴ ʜʣʷ ʤʦʜʝʣʝʡ 

ʜʘʥʠʭ, ʘ ʪʘʢʦʞ ʜʣʷ ʦʙʨʦʙʢʠ ʧʝʨʩʦʥʘʣʦʤ. ɯʥʬʦʨʤʘʮʽʷ ʟʘʚʘʥʪʘʞʫʻʪʴʩʷ ʚ ʩʭʦʚʠʱʝ ʜʘʥʠʭ 

ʯʝʨʝʟ ʧʨʦʮʝʩ ETL. ʉʭʝʤʘ ʪʘʢʦʛʦ ʩʭʦʚʠʱʘ ʜʘʥʠʭ ʪʘ ʡʦʛʦ ʘʨʭʽʪʝʢʪʫʨʘ ʧʦʢʘʟʘʥʽ ʥʘ ʨʠʩ.  

12 . 
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ʈʠʩʫʥʦʢ 12.   ʉʭʝʤʘ ʩʭʦʚʠʱʘ ʜʘʥʠʭ ʧʽʜʧʨʠʻʤʩʪʚʘ 

 

 

ʊʘʢʘ ʦʨʛʘʥʽʟʘʮʽʷ ʩʭʦʚʠʱʘ ʜʘʥʠʭ ʥʘ ʧʽʜʧʨʠʻʤʩʪʚʽ ʤʘʻ ʥʝʜʦʣʽʢʠ ʦʩʢʽʣʴʢʠ ʚʦʥʘ  ʩʢʣʘ-

ʜʥʘ ʚ ʝʢʩʧʣʫʘʪʘʮʽʾ ʪʦʤʫ, ʱʦ ʜʘʥʽ ʦʪʨʠʤʫʶʪʴʩʷ ʽʟ ʨʽʟʥʠʭ ʩʠʩʪʝʤʥʠʭ ʧʣʘʪʬʦʨʤ ʽ ʢʦʥʬʣʽ-

ʢʪʫʶʯʠʭ ʬʦʨʤʘʪʽʚ, ʷʢʽ ʚʘʞʢʦ ʫʟʛʦʜʠʪʠ ʤʽʞ ʩʦʙʦʶ. ʊʦʤʫ ʪʘʢʘ ʩʠʩʪʝʤʘ ʤʦʞʝ ʙʫʪʠ ʜʦʨʦ-

ʛʦʶ ʚ ʝʢʩʧʣʫʘʪʘʮʽʾ.  

ɸʣʴʪʝʨʥʘʪʠʚʦʶ ʪʘʢʠʤ ʜʦʨʦʛʠʤ ʩʠʩʪʝʤʘʤ ʻ ʩʪʚʦʨʝʥʥʷ ʚʽʪʨʠʥ ʜʘʥʠʭ ʥʘ ʧʽʜʧʨʠʻʤʩ-

ʪʚʘʭ. ɸʨʭʽʪʝʢʪʫʨʘ ʽ ʦʩʦʙʣʠʚʦʩʪʽ ʚʽʪʨʠʥ ʜʘʥʠʭ ʙʫʜʝ ʨʦʟʛʣʷʥʫʪʘ ʥʠʞʯʝ.  

  

ʄʦʜʝʣʽ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʜʘʥʠʭ ʫ ʩʭʦʚʠʱʘʭ ʜʘʥʠʭ (ɹʉɼ). 

ɹʘʛʘʪʦʚʠʤʽʨʥʝ ʩʭʦʚʠʱʝ ʜʘʥʠʭ  

ɹʘʛʘʪʦʚʠʤʽʨʥʘ ʤʦʜʝʣʴ ʜʘʥʠʭ, ʷʢʘ ʣʝʞʠʪʴ ʚ ʦʩʥʦʚʽ ʧʦʙʫʜʦʚʠ ʙʘʛʘʪʦʚʠʤʽʨʥʠʭ ʩʭʦ-

ʚʠʱ ʜʘʥʠʭ, ʦʩʥʦʚʘʥʘ ʥʘ ʢʦʥʮʝʧʮʽʾ ʙʘʛʘʪʦʚʠʤʽʨʥʠʭ ʢʫʙʽʚ ʘʙʦ ʛʽʧʝʨʢʫʙʽʚ. ɺʦʥʠ ʷʚʣʷʶʪʴ 

ʩʦʙʦʶ ʚʧʦʨʷʜʢʦʚʘʥʽ ʙʘʛʘʪʦʚʠʤʽʨʥʽ ʤʘʩʠʚʠ, ʷʢʽ ʪʘʢʦʞ ʯʘʩʪʦ ʥʘʟʠʚʘʶʪʴ OLAP-ʢʫʙʘʤʠ 

(OLAP ʦʟʥʘʯʘʻ On-line Analytical Processing - ʦʧʝʨʘʪʠʚʥʘ ʘʥʘʣʽʪʠʯʥʘ ʦʙʨʦʙʢʘ). ʉʭʦ-

ʚʠʱʘ ʜʘʥʠʭ ʧʦʙʫʜʦʚʘʥʠʭ ʥʘ ʦʩʥʦʚʽ ʙʘʛʘʪʦʚʠʤʽʨʥʦʩʪʽ ʥʘʟʠʚʘʶʪʴ MOLAP 

(Multidimensional OLAP). ʊʝʭʥʦʣʦʛʽʷ OLAP - ʮʝ ʤʝʪʦʜʠʢʘ ʦʧʝʨʘʪʠʚʥʦʛʦ ʦʪʨʠʤʘʥʥʷ ʧʦ-

ʪʨʽʙʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʟ ʚʝʣʠʢʠʭ ʤʘʩʠʚʽʚ ʜʘʥʠʭ ʽ ʬʦʨʤʫʚʘʥʥʷ ʚʽʜʧʦʚʽʜʥʠʭ ʟʚʽʪʽʚ. 

ʉʫʪʴ ʙʘʛʘʪʦʚʠʤʽʨʥʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʜʘʥʠʭ ʧʦʣʷʛʘʻ ʚ ʥʘʩʪʫʧʥʦʤʫ. ɹʽʣʴʰʽʩʪʴ ʨʝʘ-

ʣʴʥʠʭ ʙʽʟʥʝʩ-ʧʨʦʮʝʩʽʚ ʦʧʠʩʫʶʪʴʩʷ ʚʝʣʠʢʠʤ ʥʘʙʦʨʦʤ ʧʦʢʘʟʥʠʢʽʚ, ʚʣʘʩʪʠʚʦʩʪʝʡ, ʘʪʨʠ-

ʙʫʪʽʚ. ʅʘʧʨʠʢʣʘʜ, ʜʣʷ ʦʧʠʩʫ ʧʨʦʮʝʩʫ ʧʨʦʜʘʞʫ ʤʦʞʫʪʴ ʟʥʘʜʦʙʠʪʠʩʷ ʪʘʢʽ ʚʽʜʦʤʦʩʪʽ,ʷʢ 

ʥʘʡʤʝʥʫʚʘʥʥʷ ʪʦʚʘʨʽʚ ʘʙʦ ʾʭ ʛʨʫʧ, ʽʥʬʦʨʤʘʮʽʷ ʧʨʦ ʧʦʩʪʘʯʘʣʴʥʠʢʘ ʽ ʧʦʢʫʧʮʷ, ʤʽʩʪʦ, ʜʝ 

ʧʨʦʚʦʜʠʣʠʩʷ ʧʨʦʜʘʞʽ, ʧʨʦ ʮʽʥʠ, ʢʽʣʴʢʦʩʪʽ ʽ ʩʫʤʠ ʧʨʦʜʘʥʠʭ ʪʦʚʘʨʽʚ. ʆʢʨʽʤ ʮʴʦʛʦ, ʜʣʷ 

ʚʽʜʩʪʝʞʝʥʥʷ ʧʨʦʮʝʩʫ ʚ ʯʘʩʽ ʧʦʪʨʽʙʥʦ ʚʚʝʩʪʠ ʪʘʢʠʡ ʘʪʨʠʙʫʪ, ʷʢ ʜʘʪʘ ʪʘ ʯʘʩ. ʗʢʱʦ ʟʽʙ-

ʨʘʪʠ ʚʩʶ ʮʶ ʽʥʬʦʨʤʘʮʽʶ ʚ ʪʘʙʣʠʮʶ, ʪʦ ʚʦʥʘ ʚʠʷʚʠʪʴʩʷ ʩʢʣʘʜʥʦʶ ʜʣʷ ʚʽʟʫʘʣʽʟʘʮʽʾ ʪʘ 

ʘʥʘʣʽʟʫ. ʊʦʤʫ ʟʙʝʨʽʛʘʥʥʷ ʽ ʦʙʨʦʙʢʘ ʪʘʢʦʾ ʙʘʛʘʪʦʚʠʤʽʨʥʦʾ  ʽʥʬʦʨʤʘʮʽʾ ʚ ʦʜʥʽʡ ʜʚʦʚʠʤʽʨʥʽ 

ʪʘʙʣʠʮʽ ʻ ʥʝ ʝʬʝʢʪʠʚʥʦʶ.  
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ɼʣʷ ʧʦʷʩʥʝʥʥʷ ʩʫʪʽ ʧʨʦʙʣʝʤʠ ʧʨʦʚʝʜʝʤʦ ʛʝʦʤʝʪʨʠʯʥʫ ʘʥʘʣʦʛʽʶ. ʋʷʚʽʪʴ ʩʦʙʽ 3-ʭ 

ʚʠʤʽʨʥʫ ʬʽʛʫʨʫ - ʧʘʨʘʣʝʣʝʧʽʧʝʜ ʽ ʩʧʨʦʝʢʪʫʡʪʝ ʡʦʛʦ ʥʘ ʧʣʦʱʠʥʫ, ʘ ʧʦʪʽʤ ʧʦ ʦʪʨʠʤʘʥʽʡ 

ʧʣʦʩʢʽʡ ʧʨʦʝʢʮʽʾ ʩʧʨʦʙʫʡʪʝ ʦʮʽʥʠʪʠ ʬʦʨʤʫ ʽ ʨʦʟʤʽʨʠ ʧʦʯʘʪʢʦʚʦʾ ʬʽʛʫʨʠ. ʎʝ ʙʫʜʝ ʚʘʞʢʦ 

ʟʨʦʙʠʪʠ, ʦʩʢʽʣʴʢʠ, ʧʦ-ʧʝʨʰʝ, ʚʪʨʘʯʝʥʘ ʽʥʬʦʨʤʘʮʽʷ ʧʨʦ ʦʜʠʥ ʚʠʤʽʨ, ʘ ʧʦ-ʜʨʫʛʝ, ʬʽʛʫʨʘ 

ʪʝʧʝʨ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʘʙʩʦʣʶʪʥʦ ʥʝʚʣʘʩʪʠʚʦʤʫ ʾʡ çʧʣʦʩʢʦʤʫè ʚʠʛʣʷʜʽ. 

ʇʨʠʙʣʠʟʥʦ ʪʝ ʞ: ʩʘʤʝ ʤʦʞʥʘ ʩʢʘʟʘʪʠ ʧʨʦ ʽʥʬʦʨʤʘʮʽʶ, ʧʨʝʜʩʪʘʚʣʝʥʫ ʜʝʢʽʣʴʢʦʤʘ 

ʨʷʜʘʤʠ ʜʘʥʠʭ. ʂʦʞʝʥ ʪʘʢʠʡ ʨʷʜ (ʧʦʣʝ ʪʘʙʣʠʮʽ) ʤʦʞʥʘ ʨʦʟʛʣʷʜʘʪʠ ʷʢ ʩʚʦʛʦ ʨʦʜʫ ʽʥʬʦʨ-

ʤʘʮʽʡʥʝ ʚʠʤʽʨʶʚʘʥʥʷ ʽ ʪʦʜʽ çʧʣʦʩʢʘè ʪʘʙʣʠʮʷ ʤʦʞʝ ʙʫʪʠ ʽʥʪʝʨʧʨʝʪʦʚʘʥʘ ʷʢ ʨʝʟʫʣʴʪʘʪ 

çʨʦʟʧʣʶʱʝʥʥʷè ʙʘʛʘʪʦʚʠʤʽʨʥʦʾ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʩʪʨʫʢʪʫʨʠ ʚ ʘʙʩʦʣʶʪʥʦ ʥʝ ʚʣʘʩʪʠʚʫ ʾʡ 

ʧʣʦʩʢʫ ʬʦʨʤʫ. ʑʦʙ ʢʦʤʧʝʥʩʫʚʘʪʠ ʚʪʨʘʪʫ ʽʥʬʦʨʤʘʮʽʾ ʚʽʜ ʚʠʢʣʶʯʝʥʥʷ ʦʜʥʦʛʦ ʘʙʦ ʜʝʢʽ-

ʣʴʢʦʭ ʚʠʤʽʨʽʚ, ʫʩʢʣʘʜʥʠʪʠ ʩʪʨʫʢʪʫʨʫ ʪʘʙʣʠʮʽ, ʱʦ ʚ ʙʽʣʴʰʦʩʪʽ ʚʠʧʘʜʢʽʚ ʧʨʠʚʦʜʠʪʴ ʜʦ 

ʪʦʛʦ, ʱʦ ʨʦʟʽʙʨʘʪʠʩʷ ʚ ʥʽʡ ʩʪʘʻ ʜʫʞʝ ʩʢʣʘʜʥʦ. ʄʦʞʥʘ ʧʽʪʠ ʽʥʰʠʤ ʰʣʷʭʦʤ, ʚʠʢʦʥʘʚʰʠ 

ʜʝʢʦʤʧʦʟʠʮʽʶ ʽʥʬʦʨʤʘʮʽʾ ʚ ʜʝʢʽʣʴʢʘ ʧʨʦʩʪʽʰʠʭ ʪʘʙʣʠʮʴ ʽ ʟʚ'ʷʟʘʪʠ ʾʭ ʜʝʷʢʠʤ ʥʘʙʦʨʦʤ 

ʟʚ'ʷʟʢʽʚ, ʧʝʨʝʡʰʦʚʰʠ ʜʦ ʨʝʣʷʮʽʡʥʦʾ ʤʦʜʝʣʽ. ʇʨʦʪʝ ʜʦʚʝʜʝʥʦ, ʱʦ ʨʝʣʷʮʽʡʥʘ ʤʦʜʝʣʴ ʥʝ 

ʮʽʣʢʦʤ ʦʧʪʠʤʘʣʴʥʘ ʟ ʪʦʯʢʠ ʟʦʨʫ ʘʥʘʣʽʟʫ ʜʘʥʠʭ, ʦʩʢʽʣʴʢʠ ʧʨʠʧʫʩʢʘʻ ʚʠʩʦʢʠʡ ʩʪʫʧʽʥʴ ʥʦ-

ʨʤʘʣʽʟʘʮʽʾ. ʎʝ ʟʥʠʞʫʻ ʰʚʠʜʢʽʩʪʴ ʚʠʢʦʥʘʥʥʷ ʟʘʧʠʪʽʚ. ʊʦʤʫ ʧʨʠʨʦʜʥʠʤ ʢʨʦʢʦʤ ʙʫʣʘ ʨʦ-

ʟʨʦʙʢʘ ʙʘʛʘʪʦʚʠʤʽʨʥʦʾ ʤʦʜʝʣʽ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʜʘʥʠʭ, ʷʢʘ ʨʝʘʣʽʟʫʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʙʘʛʘʪʦʚʠʤʽʨʥʠʭ ʢʫʙʽʚ. 

ɺ ʦʩʥʦʚʽ ʙʘʛʘʪʦʚʠʤʽʨʥʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʜʘʥʠʭ ʣʝʞʠʪʴ ʾʭ ʨʦʟʜʽʣʝʥʥʷ ʥʘ ʜʚʽ ʛʨʫʧʠ 

- ʚʠʤʽʨʠ ʽ ʬʘʢʪʠ. 

ɺʠʤʽʨʠ - ʮʝ ʘʪʨʠʙʫʪʠ, ʥʘʡʤʝʥʫʚʘʥʥʷ ʽ ʚʣʘʩʪʠʚʦʩʪʽ ʦʙ'ʻʢʪʽʚ, ʱʦ ʙʝʨʫʪʴ ʫʯʘʩʪʴ ʚ ʙʽ-

ʟʥʝʩ-ʧʨʦʮʝʩʽ. ɺʠʤʽʨʘʤʠ ʤʦʞʫʪʴ ʙʫʪʠ ʥʘʡʤʝʥʫʚʘʥʥʷ ʪʦʚʘʨʽʚ, ʥʘʟʚʠ ʬʽʨʤ-ʧʦʩʪʘʯʘʣʴʥʠ-

ʢʽʚ ʽ ʧʦʢʫʧʮʽʚ, ʇɯɹ ʣʶʜʝʡ, ʥʘʟʚʠ ʤʽʩʪ ʪʦʱʦ. ɺʠʤʽʨʠ ʤʦʞʫʪʴ ʙʫʪʠ ʽ ʯʠʩʣʦʚʠʤʠ, ʷʢʱʦ ʚʽʜ-

ʧʦʚʽʜʥʽʡ ʢʘʪʝʛʦʨʽʾ (ʥʘʧʨʠʢʣʘʜ, ʥʘʡʤʝʥʫʚʘʥʥʶ ʪʦʚʘʨʫ) ʧʦʩʪʘʚʣʝʥʠʡ ʫ ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʯʠ-

ʩʣʦʚʠʡ ʢʦʜ, ʘʣʝ ʫ ʙʫʜʴ-ʷʢʦʤʫ ʚʠʧʘʜʢʫ ʮʝ ʜʠʩʢʨʝʪʥʽ ʜʘʥʽ, ʪʦʙʪʦ ʪʘʢʽ, ʱʦ ʧʨʠʡʤʘʶʪʴ 

ʟʥʘʯʝʥʥʷ ʟ ʦʙʤʝʞʝʥʦʛʦ ʥʘʙʦʨʫ. ɺʠʤʽʨʠ ʷʢʽʩʥʦ ʦʧʠʩʫʶʪʴ ʜʦʩʣʽʜʞʫʚʘʥʠʡ ʙʽʟʥʝʩ-ʧʨʦʮʝʩ. 

ʌʘʢʪʠ - ʮʝ ʜʘʥʽ, ʱʦ ʢʽʣʴʢʽʩʥʦ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʙʽʟʥʝʩ-ʧʨʦʮʝʩ ʽ ʤʦʞʫʪʴ ʧʨʠʡʤʘʪʠ ʥʝʩʢʽʥ-

ʯʝʥʥʫ ʢʽʣʴʢʽʩʪʴ ʟʥʘʯʝʥʴ. ʇʨʠʢʣʘʜʠ ʬʘʢʪʽʚ - ʮʽʥʘ ʪʦʚʘʨʫ ʘʙʦ ʚʠʨʦʙʫ, ʾʭ ʢʽʣʴʢʽʩʪʴ, ʩʫʤʘ 

ʧʨʦʜʘʞʫ ʘʙʦ ʧʦʢʫʧʦʢ, ʟʘʨʧʣʘʪʘ ʩʧʽʚʨʦʙʽʪʥʠʢʽʚ, ʩʫʤʘ ʢʨʝʜʠʪʫ, ʩʪʨʘʭʦʚʘ ʚʠʥʘʛʦʨʦʜʘ 

ʪʦʱʦ. 

ɹʘʛʘʪʦʚʠʤʽʨʥʠʡ ʢʫʙ ʤʦʞʥʘ ʨʦʟʛʣʷʜʘʪʠ ʷʢ ʩʠʩʪʝʤʫ ʢʦʦʨʜʠʥʘʪ, ʦʩʷʤʠ ʷʢʦʾ ʻ ʚʠʤʽʨʠ 

- ʜʘʪʘ, ʪʦʚʘʨ, ʧʦʢʫʧʝʮʴ. ʇʦ ʦʩʷʭ ʚʽʜʢʣʘʜʘʪʠʤʫʪʴʩʷ ʟʥʘʯʝʥʥʷ ʚʠʤʽʨʽʚ - ʜʘʪʠ, ʥʘʡʤʝʥʫ-

ʚʘʥʥʷ ʪʦʚʘʨʽʚ, ʥʘʟʚʠ ʬʽʨʤ-ʧʦʢʫʧʮʽʚ, ʇɯɹ ʬʽʟʠʯʥʠʭ ʦʩʽʙ. ɺ ʪʘʢʽʡ ʩʠʩʪʝʤʽ ʢʦʞʥʦʤʫ ʥʘʙʦʨʫ 

ʟʥʘʯʝʥʴ ʚʠʤʽʨʽʚ (ʥʘʧʨʠʢʣʘʜ, ʜʘʪʘ-ʪʦʚʘʨ-ʧʦʢʫʧʝʮʴ) ʚʽʜʧʦʚʽʜʘʪʠʤʝ ʢʦʤʽʨʢʘ, ʚ ʷʢʽʡ ʤʦʞʥʘ 

ʨʦʟʤʽʩʪʠʪʠ ʯʠʩʣʦʚʽ ʧʦʢʘʟʥʠʢʠ (ʪʦʙʪʦ ʬʘʢʪʠ), ʧʦʚ'ʷʟʘʥʽ ʟ ʜʘʥʠʤ ʥʘʙʦʨʦʤ. ʊʘʢʠʤ ʯʠʥʦʤ, 

ʤʽʞ ʦʙ'ʻʢʪʘʤʠ ʙʽʟʥʝʩ-ʧʨʦʮʝʩʫ ʪʘ ʾʭ ʯʠʩʣʦʚʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʙʫʜʝ ʚʩʪʘʥʦʚʣʝʥʠʡ 

ʦʜʥʦʟʥʘʯʥʠʡ ʟʚ'ʷʟʦʢ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʽʥʬʦʨʤʘʮʽʷ ʚ ʙʘʛʘʪʦʚʠʤʽʨʥʦʤʫ ʩʭʦʚʠʱʽ ʜʘʥʠʭ ʻ ʣʦʛʽʯʥʦ ʮʽʣʽʩʥʦʶ. ʎʝ 

ʚʞʝ ʥʝ ʧʨʦʩʪʦ ʥʘʙʦʨʠ ʩʪʨʦʢʦʚʠʭ ʽ ʯʠʩʣʦʚʠʭ ʟʥʘʯʝʥʴ, ʷʢʽ ʫ ʚʠʧʘʜʢʫ ʟ ʨʝʣʷʮʽʡʥʦʶ ʤʦ-

ʜʝʣʣʶ ʧʦʪʨʽʙʥʦ ʦʪʨʠʤʫʚʘʪʠ ʟ ʨʽʟʥʠʭ ʪʘʙʣʠʮʴ, ʘ ʮʽʣʽʩʥʽ ʩʪʨʫʢʪʫʨʠ ʪʠʧʫ çʢʦʤʫ, ʱʦ ʽ ʩʢʽ-

ʣʴʢʠ ʙʫʣʦ ʧʨʦʜʘʥʦ ʥʘ ʧʝʚʥʠʡ ʤʦʤʝʥʪ ʯʘʩʫè. ʇʨʠʥʮʠʧ ʦʨʛʘʥʽʟʘʮʽʾ ʙʘʛʘʪʦʚʠʤʽʨʥʦʛʦ ʢʫʙʫ 

ʟʦʙʨʘʞʝʥʦ ʥʘ ʨʠʩ. 13.  ʇʝʨʝʚʘʛʠ ʙʘʛʘʪʦʚʠʤʽʨʥʦʛʦ ʧʽʜʭʦʜʫ ʻ ʥʘʩʪʫʧʥʠʤʠ: 
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ǒ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʜʘʥʠʭ ʫ ʚʠʛʣʷʜʽ ʙʘʛʘʪʦʚʠʤʽʨʥʠʭ ʢʫʙʽʚ ʝ ʙʽʣʴʰ ʥʘʦʯʥʠʤ, ʥʽʞ ʩʫʢʫ-

ʧʥʽʩʪʴ ʥʦʨʤʘʣʽʟʦʚʘʥʠʭ ʪʘʙʣʠʮʴ ʨʝʣʷʮʽʡʥʦʾ ʤʦʜʝʣʽ, ʩʪʨʫʢʪʫʨʫ ʷʢʦʾ ʧʨʝʜʩʪʘʚʣʷʻ 

ʪʽʣʴʢʠ ʘʜʤʽʥʽʩʪʨʘʪʦʨ ɹɼ; 

ǒ ʰʠʨʰʽ ʤʦʞʣʠʚʦʩʪʽ ʧʦʙʫʜʦʚʠ ʘʥʘʣʽʪʠʯʥʠʭ ʟʘʧʠʪʽʚ ʜʦ ʩʠʩʪʝʤʠ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʻ 

ɹʉɼ; 

ǒ  ʚʠʢʦʨʠʩʪʘʥʥʷ ʙʘʛʘʪʦʚʠʤʽʨʥʦʾ ʤʦʜʝʣʽ ʚ ʜʝʷʢʠʭ ʚʠʧʘʜʢʘʭ ʜʦʟʚʦʣʷʻ ʨʽʟʢʦ ʟʤʝʥ-

ʰʠʪʠ ʯʘʩ ʧʦʰʫʢʫ ʚ ɹʉɼ, ʟʘʙʝʟʧʝʯʫʶʯʠ ʚʠʢʦʥʘʥʥʷ ʘʥʘʣʽʪʠʯʥʠʭ ʟʘʧʠʪʽʚ ʧʨʘʢʪʠ-

ʯʥʦ ʚ ʨʝʞʠʤʽ ʨʝʘʣʴʥʦʛʦ ʯʘʩʫ. ʎʝ ʧʦʚ'ʷʟʘʥʦ ʟ ʪʠʤ, ʱʦ ʘʛʨʝʛʦʚʘʥʽ ʜʘʥʽ ʦʙʯʠʩʣʶ-

ʶʪʴʩʷ ʟʘʟʜʘʣʝʛʽʜʴ ʽ ʟʙʝʨʽʛʘʶʪʴʩʷ ʚ ʙʘʛʘʪʦʚʠʤʽʨʥʠʭ ʢʫʙʘʭ ʨʘʟʦʤ ʟ ʜʝʪʘʣʽʟʦʚʘ-

ʥʠʤʠ. ʊʦʤʫ ʚʠʪʨʘʯʘʪʠ ʯʘʩ ʥʘ ʦʙʯʠʩʣʝʥʥʷ ʘʛʨʝʛʘʪʽʚ ʧʨʠ ʚʠʢʦʥʘʥʥʽ ʟʘʧʠʪʫ ʚʞʝ 

ʥʝ ʧʦʪʨʽʙʥʦ;  

ǒ ʬʦʨʤʫʚʘʥʥʷ ʥʘʚʽʪʴ ʥʘʡʩʢʣʘʜʥʽʰʠʭ ʘʥʘʣʽʪʠʯʥʠʭ ʟʘʧʠʪʽʚ ʜʦ ɹʉɼ ʟʜʽʡʩʥʶʻʪʴʩʷ 

ʙʝʟ ʚʠʢʦʨʠʩʪʘʥʥʷ SQL ʟ ʙʦʢʫ ʢʦʨʠʩʪʫʚʘʯʘ. 

 

 

ʈʠʩʫʥʦʢ 13. ʇʨʠʥʮʠʧ ʦʨʛʘʥʽʟʘʮʽʾ ʜʘʥʠʭ ʫ ʙʘʛʘʪʦʚʠʤʽʨʥʦʤʫ ʢʫʙʽ. 
 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʙʘʛʘʪʦʚʠʤʽʨʥʦʾ ʤʦʜʝʣʽ ʜʘʥʠʭ ʧʦʚ'ʷʟʘʥʝ ʽ ʟ ʧʝʚʥʠʤʠ ʪʨʫʜʥʦʱʘʤʠ. 

ʊʘʢ, ʜʣʷ ʾʾ ʨʝʘʣʽʟʘʮʽʾ ʧʦʪʨʽʙʥʠʡ ʚʝʣʠʢʠʡ ʦʙ'ʻʤ ʧʘʤ'ʷʪʽ. ʎʝ ʧʦʚ'ʷʟʘʥʦ ʟ ʪʠʤ, ʱʦ ʧʨʠ ʨʝ-

ʘʣʽʟʘʮʽʾ ʬʽʟʠʯʥʦʾ ʙʘʛʘʪʦʚʠʤʽʨʥʦʩʪʽ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʟʥʘʯʥʘ ʢʽʣʴʢʽʩʪʴ ʪʝʭʥʽʯʥʦʾ ʽʥʬʦʨ-
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ʤʘʮʽʾ. ʂʨʽʤ ʪʦʛʦ, ʙʘʛʘʪʦʚʠʤʽʨʥʘ ʩʪʨʫʢʪʫʨʘ ʚʘʞʯʝ ʧʽʜʜʘʻʪʴʩʷ ʤʦʜʠʬʽʢʘʮʽʾ; ʧʨʠ ʥʝʦʙʭʽʜ-

ʥʦʩʪʽ ʚʙʫʜʫʚʘʪʠ ʱʝ ʦʜʥʝ ʚʠʤʽʨʶʚʘʥʥʷ, ʧʦʪʨʽʙʥʦ ʚʠʢʦʥʘʪʠ ʬʽʟʠʯʥʫ ʧʝʨʝʙʫʜʦʚʫ ʚʩʴʦʛʦ 

ʙʘʛʘʪʦʚʠʤʽʨʥʦʛʦ ʢʫʙʘ. 

ʅʘ ʧʽʜʩʪʘʚʽ ʮʴʦʛʦ ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ, ʱʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʠʩʪʝʤ ʟʙʝʨʝʞʝʥʥʷ, 

ʚ ʦʩʥʦʚʽ ʷʢʠʭ ʣʝʞʠʪʴ ʙʘʛʘʪʦʚʠʤʽʨʥʝ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʜʘʥʠʭ, ʜʦʮʽʣʴʥʦ ʚ ʪʠʭ ʚʠʧʘʜʢʘʭ, 

ʢʦʣʠ ʦʙ'ʻʤ ʜʘʥʠʭ ʧʦʨʽʚʥʷʥʦ ʥʝʚʝʣʠʢʠʡ, ʘ ʩʘʤʘ ʙʘʛʘʪʦʚʠʤʽʨʥʘ ʤʦʜʝʣʴ ʤʘʻ ʩʪʘʙʽʣʴʥʠʡ 

ʥʘʙʽʨ ʚʠʤʽʨʽʚ. 

ɺ ʧʨʠʥʮʠʧʽ, ʙʘʛʘʪʦʚʠʤʽʨʥʠʡ ʢʫʙ ʤʦʞʝ ʙʫʪʠ ʨʝʘʣʽʟʦʚʘʥʠʡ ʽ ʟʘ ʜʦʧʦʤʦʛʦʶ ʟʚʠʯʘʡʥʦʾ 

ʨʝʣʷʮʽʡʥʦʾ ʤʦʜʝʣʽ. ɺ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʤʘʻ ʤʽʩʮʝ ʝʤʫʣʷʮʽʷ ʙʘʛʘʪʦʚʠʤʽʨʥʦʛʦ ʫʷʚʣʝʥʥʷ ʩʫ-

ʢʫʧʥʽʩʪʶ ʧʣʦʩʢʠʭ ʪʘʙʣʠʮʴ. ʊʘʢʽ ʩʠʩʪʝʤʠ ʦʪʨʠʤʘʣʠ ʥʘʟʚʫ ROLAP - Relational OLAP. 

ʈʝʣʷʮʽʡʥʽ ʩʭʦʚʠʱʘ ʜʘʥʠʭ (ʈʉɼ). 

 

ʅʘ ʧʦʯʘʪʢʫ 70-ʭ ʨʦʢʽʚ ʤʠʥʫʣʦʛʦ ʩʪʦʣʽʪʪʷ ʘʤʝʨʠʢʘʥʩʴʢʠʤ ʚʯʝʥʠʤ ɹʦʛʘʨʦʤ ʂʦʜʜʦʤ 

ʙʫʣʘ ʨʦʟʨʦʙʣʝʥʘ ʨʝʣʷʮʽʡʥʘ ʤʦʜʝʣʴ ʦʨʛʘʥʽʟʘʮʽʾ ʜʘʥʠʭ, ʷʢʘ ʜʘʣʘ ʧʦʯʘʪʦʢ ʥʦʚʦʤʫ ʝʪʘʧʫ 

ʨʦʟʚʠʪʢʫ ʉʋɹɼ. ɿʘʚʜʷʢʠ ʧʨʦʩʪʦʪʽ ʪʘ ʛʥʫʯʢʦʩʪʽ ʨʝʣʷʮʽʡʥʘ ʤʦʜʝʣʴ ʩʪʘʣʘ ʜʦʤʽʥʫʶʯʦʶ, ʘ 

ʨʝʣʷʮʽʡʥʽ ʉʋɹɼ ʩʪʘʣʠ çʜʝ ʬʘʢʪʦè ʧʨʦʤʠʩʣʦʚʠʤ ʩʪʘʥʜʘʨʪʦʤ. 

ʈʝʣʷʮʽʡʥʘ ʙʘʟʘ ʜʘʥʠʭ (relational data base) - ʮʝ ʩʫʢʫʧʥʽʩʪʴ ʚʽʜʥʦʩʠʥ, ʱʦ ʤʽʩʪʷʪʴ 

ʚʩʶ ʽʥʬʦʨʤʘʮʽʶ, ʷʢʘ ʟʙʝʨʽʛʘʻʪʴʩʷ ʚ ʙʘʟʽ. ʌʽʟʠʯʥʦ ʮʝ ʚʠʨʘʞʘʻʪʴʩʷ ʚ ʪʦʤʫ, ʱʦ ʽʥʬʦʨʤʘ-

ʮʽʷ ʟʙʝʨʽʛʘʻʪʴʩʷ ʫ ʚʠʛʣʷʜʽ ʜʚʦʚʠʤʽʨʥʠʭ ʪʘʙʣʠʮʴ, ʟʚ'ʷʟʘʥʠʭ ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʣʶʯʦʚʠʭ ʧʦ-

ʣʽʚ. 

ɿʘʩʪʦʩʫʚʘʥʥʷ ʨʝʣʷʮʽʡʥʦʾ ʤʦʜʝʣʽ ʧʨʠ ʩʪʚʦʨʝʥʥʽ ʩʭʦʚʠʱʝ ʜʘʥʠʭ ʯʘʩʪʦ ʜʦʟʚʦʣʷʻ 

ʦʪʨʠʤʘʪʠ ʨʷʜ ʧʝʨʝʚʘʛ, ʦʩʦʙʣʠʚʦ ʱʦʜʦ ʝʬʝʢʪʠʚʥʦʩʪʽ ʨʦʙʦʪʠ ʟ ʚʝʣʠʢʠʤʠ ʤʘʩʠʚʘʤʠ ʜʘ-

ʥʠʭ. ʅʘ ʦʩʥʦʚʽ ʈʉɼ ʙʫʜʫʶʪʴʩʷ ROLAP-ʩʠʩʪʝʤʠ (Relational OLAP). ɺ ʦʩʥʦʚʽ ʪʝʭʥʦʣʦʛʽʾ 

ʈʉɼ ʣʝʞʠʪʴ ʧʨʠʥʮʠʧ, ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʷʢʦʛʦ ʚʠʤʽʨʠ ʟʙʝʨʽʛʘʶʪʴʩʷ ʚ ʧʣʦʩʢʠʭ ʪʘʙʣʠʮʷʭ ʪʘʢ 

ʩʘʤʦ, ʷʢ ʽ ʚ ʟʚʠʯʘʡʥʠʭ ʨʝʣʷʮʽʡʥʠʭ ʉʋɹɼ, ʘ ʬʘʢʪʠ (ʜʘʥʽ, ʱʦ ʘʛʨʝʛʫʶʪʴʩʷ) ʚ ʦʢʨʝʤʠʭ 

ʩʧʝʮʽʘʣʴʥʠʭ ʪʘʙʣʠʮʷʭ ʮʽʻʾ ʞ ʙʘʟʠ ʜʘʥʠʭ. ʇʨʠ ʮʴʦʤʫ ʪʘʙʣʠʮʷ ʬʘʢʪʽʚ ʻ çʦʩʥʦʚʦʶè ʜʣʷ 

ʧʦʚ'ʷʟʘʥʠʭ ʟ ʥʝʶ ʪʘʙʣʠʮʴ ʚʠʤʽʨʽʚ. ɺʦʥʘ ʤʽʩʪʠʪʴ ʢʽʣʴʢʽʩʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʦʙ'ʻʢʪʽʚ ʽ ʧʦ-

ʜʽʡ, ʩʫʢʫʧʥʽʩʪʴ ʷʢʠʭ ʙʫʜʫʪʴ ʘʥʘʣʽʟʫʚʘʪʠʩʷ ʚ ʤʘʡʙʫʪʥʴʦʤʫ. 

ʅʘ ʣʦʛʽʯʥʦʤʫ ʨʽʚʥʽ ʨʦʟʨʽʟʥʷʶʪʴ ʜʚʽ ʩʭʝʤʠ ʦʨʛʘʥʽʟʘʮʽʾ ʈʉɼ - çʟʽʨʢʘè ʪʘ çʩʥʽʞʠʥʢʘè. 

ʉʭʝʤʠ çʟʽʨʢʘè. ɼʘʥʘ ʤʦʜʝʣʴ ʜʘʥʠʭ ( ʨʠʩ. 14) ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʜʚʦʭ ʪʠʧʽʚ ʪʘʙʣʠʮʴ: 

ʦʜʥʽʻʾ ʪʘʙʣʠʮʽ ʬʘʢʪʽʚ (fact table) - ʮʝʥʪʨ çʟʽʨʢʠè - ʪʘ ʜʝʢʽʣʴʢʦʭ ʪʘʙʣʠʮʴ ʚʠʤʽʨʽʚ 

(dimension table) - ʧʨʦʤʝʥʽ çʟʽʨʢʠè. ʊʘʙʣʠʮʷ ʬʘʢʪʽʚ ʟʘʟʚʠʯʘʡ ʤʽʩʪʠʪʴ ʦʜʥʫ ʘʙʦ ʜʝʢʽʣʴʢʘ 

ʧʦʣʽʚ ʯʠʩʣʦʚʦʛʦ ʪʠʧʫ, ʱʦ ʜʘʶʪʴ ʯʠʩʣʦʚʫ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʧʝʚʥʦʤʫ ʘʩʧʝʢʪʫ ʧʨʝʜʤʝʪʥʦʾ 

ʦʙʣʘʩʪʽ (ʥʘʧʨʠʢʣʘʜ, ʦʙ'ʻʤ ʧʨʦʜʘʞ ʜʣʷ ʪʦʨʛʦʚʦʾ ʢʦʤʧʘʥʽʾ ʘʙʦ ʩʫʤʘ ʧʣʘʪʝʞʽʚ ʜʣʷ ʙʘʥʢʫ), 

ʽ ʜʝʢʽʣʴʢʘ ʮʽʣʦʯʠʩʝʣʴʥʠʭ ʧʦʣʽʚ-ʢʣʶʯʽʚ ʜʣʷ ʜʦʩʪʫʧʫ ʜʦ ʪʘʙʣʠʮʴ ʚʠʤʽʨʽʚ. ʊʘʙʣʠʮʽ ʚʠʤʽʨʽʚ 

ʨʦʟʰʠʬʨʦʚʫʶʪʴ ʢʣʶʯʽ, ʥʘ ʷʢʽ ʧʦʩʠʣʘʻʪʴʩʷ ʪʘʙʣʠʮʷ ʬʘʢʪʽʚ. 

ʇʨʦʪʝ ʨʦʟʤʽʱʝʥʥʷ ʚʩʽʻʾ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʚʠʤʽʨʠ ʚ ʦʜʥʽʡ ʪʘʙʣʠʮʽ ʥʝ ʟʘʚʞʜʠ ʻ ʚʠʧʨʘ-

ʚʜʘʥʠʤ. ʅʘʧʨʠʢʣʘʜ, ʷʢʱʦ ʪʦʚʘʨʠ, ʦʙ'ʻʜʥʘʥʽ ʚ ʛʨʫʧʠ, ʪʦʙʪʦ ʤʘʻ ʤʽʩʮʝ ʽʻʨʘʨʭʽʷ, ʪʦ ʜʣʷ 

ʢʦʞʥʦʛʦ ʪʦʚʘʨʫ ʜʦʚʝʜʝʪʴʩʷ ʧʦʢʘʟʫʚʘʪʠ, ʜʦ ʷʢʦʾ ʛʨʫʧʠ ʚʽʥ ʚʽʜʥʦʩʠʪʴʩʷ, ʱʦ ʧʨʠʚʝʜʝ ʜʦ 

ʙʘʛʘʪʦʨʘʟʦʚʦʛʦ ʧʦʚʪʦʨʝʥʥʷ ʥʘʟʚ ʛʨʫʧ. ʎʝ ʥʝ ʪʽʣʴʢʠ ʚʠʢʣʠʢʘʻ ʥʘʜʤʽʨʥʽʩʪʴ ʪʘʙʣʠʮʽ, ʘʣʝ 

ʽ ʧʽʜʚʠʱʫʻ ʚʽʨʦʛʽʜʥʽʩʪʴ ʚʠʥʠʢʥʝʥʥʷ ʩʫʧʝʨʝʯʥʦʩʪʝʡ (ʷʢʱʦ, ʥʘʧʨʠʢʣʘʜ, ʦʜʠʥ ʽ ʪʦʡ ʞʝ ʪʦ-

ʚʘʨ ʧʦʤʠʣʢʦʚʦ ʚʽʜʥʝʩʫʪʴ ʜʦ ʨʽʟʥʠʭ ʛʨʫʧ). ʊʦʤʫ, ʜʣʷ ʝʬʝʢʪʠʚʥʦʾ ʨʦʙʦʪʠ ʟ ʽʻʨʘʨʭʽʯʥʠʤʠ 
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ʚʠʤʽʨʘʤʠ ʙʫʣʘ ʨʦʟʨʦʙʣʝʥʘ ʤʦʜʠʬʽʢʘʮʽʷ ʩʭʝʤʠ çʟʽʨʢʘè, ʷʢʘ ʦʪʨʠʤʘʣʘ ʥʘʟʚʫ çʩʥʽʞʠ-

ʥʢʘè. 

ɻʦʣʦʚʥʦʶ ʚʽʜʤʽʥʥʽʩʪʶ ʩʭʝʤʠ çʩʥʽʞʠʥʢʘè ʻ ʪʝ, ʱʦ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʦʜʠʥ ʚʠʤʽʨ ʤʦ-

ʞʥʘ ʟʙʝʨʽʛʘʪʠ ʚ ʜʝʢʽʣʴʢʦʭ ʧʦʚ'ʷʟʘʥʠʭ ʪʘʙʣʠʮʷʭ. ʊʦʙʪʦ, ʷʢʱʦ ʭʦʯ ʦʜʥʘ ʟ ʪʘʙʣʠʮʴ ʚʠʤʽʨʽʚ 

ʤʘʻ ʧʦʚ'ʷʟʘʥʠʭ ʟ ʥʝʶ ʦʜʥʫ ʯʠ ʙʽʣʴʰʝ ʪʘʙʣʠʮʴ ʚʠʤʽʨʽʚ, ʪʦ ʚ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʤʘʪʠʤʝ ʤʽ-

ʩʮʝ ʩʭʝʤʘ çʩʥʽʞʠʥʢʘè (ʨʠʩ. 15). 

 

 
 
ʈʠʩʫʥʦʢ. 14. ʉʭʝʤʘ çʟʽʨʢʘè 
  
 

 
ʈʠʩ. 15. ʉʭʝʤʘ çʩʥʽʞʠʥʢʘè 

ʆʯʝʚʠʜʥʦ, ʱʦ ʈʉɼ, ʧʦʙʫʜʦʚʘʥʝ ʟʘ ʩʭʝʤʦʶ çʩʥʽʞʠʥʢʘè, ʄɸɭ ʚʠʱʠʡ ʨʽʚʝʥʴ ʥʦʨ-

ʤʘʣʽʟʘʮʽʾ, ʚ ʧʦʨʽʚʥʷʥʥʽ ʽʟ çʟʽʨʢʦʶè. 

ɺʠʙʽʨ ʩʭʝʤʠ ʜʣʷ ʧʦʙʫʜʦʚʠ ʈʉɼ ʟʘʣʝʞʠʪʴ ʚʽʜ ʦʩʦʙʣʠʚʦʩʪʝʡ ʤʝʭʘʥʽʟʤʽʚ ʟʙʦʨʫ ʪʘ 

ʦʙʨʦʙʢʠ ʜʘʥʠʭ. ʆʯʝʚʠʜʥʦ, ʱʦ ʢʦʞʥʘ ʟʽ ʩʭʝʤ ʤʘʻ ʩʚʦʾ ʧʝʨʝʚʘʛʠ ʽ ʥʝʜʦʣʽʢʠ (ʜʠʚ. ʪʘʙʣ. 
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5), ʷʢʽ, ʧʨʦʪʝ, ʤʦʞʫʪʴ ʧʨʦʷʚʣʷʪʠʩʷ ʙʽʣʴʰʦʶ ʯʠ ʤʝʥʰʦʶ ʤʽʨʦʶ, ʟʘʣʝʞʥʦ ʚʽʜ ʦʩʦʙʣʠ-

ʚʦʩʪʝʡ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʩʭʦʚʠʱʝ ʜʘʥʠʭ ʚ ʮʽʣʦʤʫ. 

 

 

 

ʇʝʨʝʚʘʛʠ ʪʘ ʥʝʜʦʣʽʢʠ ʩʭʝʤ çʟʽʨʢʘè ʪʘ çʩʥʽʞʠʥʢʘè                 ʊʘʙʣʠʮʷ 5. 

  ʇʝʨʝʚʘʛʠ ʅʝʜʦʣʽʢʠ 

ʉʭʝʤʘ ñɿʽʨʢʘò 

 

ǒ ʇʨʦʩʪʦʪʘ ʽ ʣʦʛʽʯʥʘ ʧʨʦʟʦʨʽʩʪʴ ʤʦʜʝʣʽ; 
ǒ ʇʨʦʩʪʘ ʧʨʦʮʝʜʫʨʘ ʧʦʧʦʚʥʝʥʥʷ ʜʘʥʠʭ ʫ 
ʚʠʤʽʨʽ, ʦʩʢʽʣʴʢʠ ʧʨʘʮʶʻʰ ʣʠʰʝ ʟ ʦʜʥʽʻʶ 
ʪʘʙʣʠʮʝʶ. 

ǒ ʇʦʚʽʣʴʥʘ ʦʙʨʦʙʢʘ ʚʠʤʽʨʫ, 
ʦʩʢʽʣʴʢʠ ʦʜʥʝ ʽ ʪʝ ʞ ʟʥʘʯʝʥʥʷ 
ʤʦʞʝ ʟʫʩʪʨʽʯʘʪʠʩʷ ʜʝʢʽʣʴʢʘ 
ʨʘʟ; 

ǒ ɺʠʩʦʢʘ ʡʤʦʚʽʨʥʽʩʪʴ ʚʠʥʠʢ-
ʥʝʥʥʷ ʥʝʚʽʜʧʦʚʽʜʥʦʩʪʽ ʜʘʥʠʭ. 

 
ʉʭʝʤʘ  
ñʉʥʽʞʠʥʢʘò 

ǒ çʉʥʽʞʠʥʢʘè ʙʽʣʴʰ ʙʣʠʟʴʢʘ ʜʦ ʧʨʝʜʩʪʘʚ-
ʣʝʥʥʷ ʜʘʥʠʭ ʚ ʙʘʛʘʪʦʚʠʤʽʨʥʽʡ ʩʪʨʫʢʪʫʨʽ; 

ǒ ɹʽʣʴʰ ʝʬʝʢʪʠʚʥʝ ʪʘ ʧʨʦʩʪʝ ʟʘʚʘʥʪʘ-
ʞʝʥʥʷ ʜʘʥʠʭ ʟ ʈʉɼ ʚ ʙʘʛʘʪʦʚʠʤʽʨʥʽ ʩʪʨʫ-
ʢʪʫʨʠ, ʦʩʢʽʣʴʢʠ ʟʘʚʘʥʪʘʞʝʥʥʷ ʚʽʜʙʫʚʘ-
ʻʪʴʩʷ ʚ ʦʢʨʝʤʽ ʪʘʙʣʠʮʽ; 

ǒ ʅʠʟʴʢʘ ʡʤʦʚʽʨʥʽʩʪʴ ʧʦʷʚʠ ʧʦʤʠʣʦʢ ʥʝʚʽʜ-
ʧʦʚʽʜʥʦʩʪʽ ʜʘʥʠʭ. 

ǒ ʇʦʨʽʚʥʷʥʦ ʩʢʣʘʜʥʘ ʜʣʷ ʨʝʘʣʽ-
ʟʘʮʽʾ ʪʘ ʨʦʟʫʤʽʥʥʷ ʩʪʨʫʢʪʫʨʘ 
ʜʘʥʠʭ; 

ǒ ʫʩʢʣʘʜʥʝʥʘ ʧʨʦʮʝʜʫʨʘ ʜʦʜʘ-
ʚʘʥʥʷ ʜʘʥʠʭ ʫ ʚʠʤʽʨ. 

 

  

ʑʦ ʞ ʩʪʦʩʫʻʪʴʩʷ ʧʝʨʝʚʘʛ ʪʘ ʥʝʜʦʣʽʢʽʚ ʈʉɼ ʚ ʮʽʣʦʤʫ, ʪʦ ʚʘʨʪʦ ʚʽʜʤʽʪʠʪʠ ʥʘʩʪʫʧʥʝ. 

 

ɼʦ ʧʝʨʝʚʘʛ ʈʉɼ ʚʽʜʥʦʩʠʪʴʩʷ: 

1.  ʇʨʘʢʪʠʯʥʦ ʥʝʦʙʤʝʞʝʥʠʡ ʦʙ'ʻʤ ʜʘʥʠʭ, ʱʦ ʟʙʝʨʽʛʘʶʪʴʩʷ; 

2. ʆʩʢʽʣʴʢʠ ʨʝʣʷʮʽʡʥʽ ʉʋɹɼ ʣʝʞʘʪʴ ʚ ʦʩʥʦʚʽ ʙʘʛʘʪʴʦʭ ʦʙʣʽʢʦʚʠʭ ʩʠʩʪʝʤ, ʷʢʽ 

ʟʘʟʚʠʯʘʡ ʽ ʝ ʦʩʥʦʚʥʠʤʠ ʜʞʝʨʝʣʘʤʠ ʜʘʥʠʭ ʜʣʷ ʩʭʦʚʠʱʝ ʜʘʥʠʭ, ʪʦ ʚʠʢʦʨʠ-

ʩʪʘʥʥʷ ʨʝʣʷʮʽʡʥʦʾ ʤʦʜʝʣʽ ʜʦʟʚʦʣʷʻ ʩʧʨʦʩʪʠʪʠ ʧʨʦʮʝʜʫʨʫ ʟʘʚʘʥʪʘʞʝʥʥʷ 

ʪʘ ʽʥʪʝʛʨʘʮʽʾ ʜʘʥʠʭ ʚ ʩʭʦʚʠʱʽ; 

3. ʇʨʠ ʥʝʦʙʭʽʜʥʦʩʪʽ ʜʦʜʘʚʘʥʥʷ ʥʦʚʠʭ ʚʠʤʽʨʽʚ ʜʘʥʠʭ ʥʝʤʘʻ ʥʝʦʙʭʽʜʥʦʩʪʽ ʚʠ-

ʢʦʥʫʚʘʪʠ ʩʢʣʘʜʥʫ ʬʽʟʠʯʥʫ ʨʝʦʨʛʘʥʽʟʘʮʽʶ ʩʭʦʚʠʱʘ ʥʘ ʚʽʜʤʽʥʥʫ, ʥʘʧʨʠʢʣʘʜ, 

ʚʽʜ ʙʘʛʘʪʦʚʠʤʽʨʥʠʭ ʩʭʦʚʠʱʝ ʜʘʥʠʭ; 

4. ɿʘʙʝʟʧʝʯʫʻʪʴʩʷ ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ ʟʘʭʠʩʪʫ ʜʘʥʠʭ ʽ ʭʦʨʦʰʽ ʤʦʞʣʠʚʦʩʪʽ ʨʦʟʤʝ-

ʞʫʚʘʥʥʷ ʧʨʘʚ ʜʦʩʪʫʧʫ. 

ɻʦʣʦʚʥʠʤ ʥʝʜʦʣʽʢʦʤ ʈʉɼ ʻ ʤʦʞʣʠʚʽʩʪʴ ʨʦʟʤʥʦʞʝʥʥʷ ʪʘʙʣʠʮʴ ʚʠʤʽʨʽʚ, ʚ ʨʘʟʽ ʚʠ-

ʢʦʨʠʩʪʘʥʥʷ ʚʠʩʦʢʦʛʦ ʨʽʚʥʷ ʽʻʨʘʨʭʽʾ ʜʘʥʠʭ. ʂʨʽʤ ʪʦʛʦ, ʪʨʫʜʥʦʱʽ ʤʦʞʫʪʴ ʚʠʢʣʠʢʘʪʠ ʥʝ-

ʪʨʠʚʽʘʣʴʥʽ ʘʥʘʣʽʪʠʯʥʽ ʟʘʧʠʪʠ, ʦʩʢʽʣʴʢʠ ʚ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʜʦʚʝʜʝʪʴʩʷ ʩʪʚʦʨʶʚʘʪʠ ʩʢʣʘ-

ʜʥʽ SQL-ʟʘʧʠʪʠ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʚʠʙʽʨ ʨʝʣʷʮʽʡʥʦʾ ʤʦʜʝʣʽ ʧʨʠ ʧʦʙʫʜʦʚʽ ʩʭʦʚʠʱʝ ʜʘʥʠʭ ʜʦʮʽʣʴʥʠʡ ʚ 

ʥʘʩʪʫʧʥʠʭ ʚʠʧʘʜʢʘʭ: 

1. ʂʦʣʠ ʦʙʩʷʛ ʜʘʥʠʭ ʜʣʷ ʟʙʝʨʽʛʘʥʥʷ ʻ ʜʫʞʝ ʚʝʣʠʢʠʤ (ʪʦʙʪʦ ʢʦʣʠ ʙʘʛʘʪʦʚʠʤʽ-

ʨʥʽ ʩʭʦʚʠʱʝ ʜʘʥʠʭ ʩʪʘʶʪʴ ʥʝʝʬʝʢʪʠʚʥʠʤʠ); 

2. ʗʢʱʦ ʽʻʨʘʨʭʽʷ ʚʠʤʽʨʽʚ ʥʝ ʻ ʩʢʣʘʜʥʦʶ; 
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3. ʂʦʣʠ ʧʦʪʨʽʙʥʘ ʯʘʩʪʘ ʟʤʽʥʘ ʨʦʟʤʽʨʥʦʩʪʽ ʜʘʥʠʭ. ɺ ʨʘʟʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʝʣʷ-

ʮʽʡʥʦʾ ʤʦʜʝʣʽ ʤʦʞʥʘ ʚʠʡʪʠ ʟ ʧʦʣʦʞʝʥʥʷ ʰʣʷʭʦʤ ʜʦʜʘʚʘʥʥʷʤ ʥʦʚʠʭ ʪʘʙ-

ʣʠʮʴ, ʘ ʜʣʷ ʙʘʛʘʪʦʚʠʤʽʨʥʦʾ ʤʦʜʝʣʽ ʜʦʚʝʜʝʪʴʩʷ ʚʠʢʦʥʫʚʘʪʠ ʩʢʣʘʜʥʫ ʧʝʨʝ-

ʙʫʜʦʚʫ ʬʽʟʠʯʥʦʾ ʩʪʨʫʢʪʫʨʠ ʩʭʦʚʠʱʘ. 

 

 

ɻʽʙʨʠʜʥʽ ʩʭʦʚʠʱʘ ʜʘʥʠʭ. 

 
ʗʢ MOLAP, ʪʘʢ ʽ ROLAP ʤʦʜʝʣʽ ʩʭʦʚʠʱ ʜʘʥʠʭ ʤʘʶʪʴ ʩʚʦʾ ʧʝʨʝʚʘʛʠ ʪʘ ʥʝʜʦʣʽʢʠ. 

ʅʘʧʨʠʢʣʘʜ, ʙʘʛʘʪʦʚʠʤʽʨʥʘ ʤʦʜʝʣʴ ʟʘʙʝʟʧʝʯʫʻ ʚʠʩʦʢʫ ʰʚʠʜʢʽʩʪʴ ʨʝʘʢʮʽʾ ʥʘ ʟʘʧʠʪ, ʘʣʝ 

ʥʝ ʜʦʟʚʦʣʷʻ ʝʬʝʢʪʠʚʥʦ ʫʧʨʘʚʣʷʪʠ ʪʘʢʠʤʠ ʚʝʣʠʢʠʤʠ ʦʙ'ʻʤʘʤʠ ʜʘʥʠʭ ʷʢ ʨʝʣʷʮʽʡʥʘ ʤʦ-

ʜʝʣʴ. ʊʦʜʽ ʣʦʛʽʯʥʦ ʙʫʣʦ ʙ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʤʦʜʝʣʴ ʜʘʥʠʭ, ʷʢʘ ʙʫʣʘ ʙ ʢʦʤʙʽʥʘʮʽʻʶ ʨʝ-

ʣʷʮʽʡʥʦʾ ʽ ʙʘʛʘʪʦʚʠʤʽʨʥʦʾ ʤʦʜʝʣʽ ʽ ʜʦʟʚʦʣʷʣʘ ʙ ʧʦʻʜʥʫʚʘʪʠ ʚʠʩʦʢʫ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ, ʭʘ-

ʨʘʢʪʝʨʥʫ ʜʣʷ ʙʘʛʘʪʦʚʠʤʽʨʥʦʾ ʤʦʜʝʣʽ, ʽ ʤʦʞʣʠʚʽʩʪʴ ʟʙʝʨʽʛʘʪʠ ʚʝʣʠʢʽ ʤʘʩʠʚʠ ʜʘʥʠʭ, ʚʣʘ-

ʩʪʠʚʫ ʨʝʣʷʮʽʡʥʽʡ ʤʦʜʝʣʽ. ʊʘʢʘ ʤʦʜʝʣʴ, ʱʦ ʧʦʻʜʥʫʻ ʚ ʩʦʙʽ ʧʨʠʥʮʠʧʠ ʨʝʣʷʮʽʡʥʦʾ ʽ ʙʘʛʘ-

ʪʦʚʠʤʽʨʥʦʾ ʤʦʜʝʣʝʡ, ʦʪʨʠʤʘʣʘ ʥʘʟʚʫ ʛʽʙʨʠʜʥʦʶ ʘʙʦ HOLAP - Hybrid OLAP. ʉʭʦʚʠʱʘ 

ʜʘʥʠʭ, ʧʦʙʫʜʦʚʘʥʽ ʥʘ ʦʩʥʦʚʽ HOLAP, ʥʘʟʠʚʘʶʪʴʩʷ ʛʽʙʨʠʜʥʠʤʠ ʩʭʦʚʠʱʘʤʠ ʜʘʥʠʭ. 

ɻʦʣʦʚʥʠʤ ʧʨʠʥʮʠʧʦʤ ʧʦʙʫʜʦʚʠ ʛʽʙʨʠʜʥʦʛʦ ʩʭʦʚʠʱʘ ʜʘʥʠʭ ʻ ʪʝ, ʱʦ ʜʝʪʘʣʽʟʦʚʘʥʽ 

ʜʘʥʽ ʟʙʝʨʽʛʘʶʪʴʩʷ ʚ ʨʝʣʷʮʽʡʥʽʡ ʩʪʨʫʢʪʫʨʽ (ROLAP), ʱʦ ʜʦʟʚʦʣʷʻ ʟʙʝʨʽʛʘʪʠ ʚʝʣʠʢʽ ʦʙ'-

ʻʤʠ ʜʘʥʠʭ, ʘ ʘʛʨʝʛʦʚʘʥʽ - ʚ ʙʘʛʘʪʦʚʠʤʽʨʥʽʡ (MOLAP), ʱʦ ʜʦʟʚʦʣʷʻ ʟʙʽʣʴʰʠʪʠ ʰʚʠʜʢʽʩʪʴ 

ʚʠʢʦʥʘʥʥʷ ʟʘʧʠʪʽʚ (ʦʩʢʽʣʴʢʠ ʧʨʠ ʚʠʢʦʥʘʥʥʽ ʘʥʘʣʽʪʠʯʥʠʭ ʟʘʧʠʪʽʚ ʚʞʝ ʥʝ ʧʦʪʨʽʙʥʦ ʦʙʯʠʩ-

ʣʶʚʘʪʠ ʘʛʨʝʛʘʪʠ). 

ɼʣʷ ʢʨʘʱʦʛʦ ʨʦʟʫʤʽʥʥʷ ʩʢʘʟʘʥʦʛʦ, ʥʘʚʝʜʝʤʦ ʥʘʩʪʫʧʥʠʡ ʧʨʠʢʣʘʜ. ʅʝʭʘʡ ʦʙʣʽʢʦʚʘ 

ʩʠʩʪʝʤʘ, ʚʩʪʘʥʦʚʣʝʥʘ ʚ ʩʫʧʝʨʤʘʨʢʝʪʽ, ʦʙʩʣʫʛʦʚʫʶʯʦʤʫ ʱʦʜʥʷ ʪʠʩʷʯʽ ʧʦʢʫʧʮʽʚ. ʇʨʠ 

ʮʴʦʤʫ ʤʘʢʩʠʤʘʣʴʥʦʤʫ ʨʽʚʥʶ ʜʝʪʘʣʽʟʘʮʽʾ ʜʘʥʠʭ ʚʽʜʧʦʚʽʜʘʻ ʧʦʢʫʧʢʘ ʧʦ ʦʜʥʦʤʫ ʯʝʢʫ, ʚ 

ʷʢʦʤʫ ʫʢʘʟʫʻʪʴʩʷ ʟʘʛʘʣʴʥʘ ʩʫʤʘ ʧʦʢʫʧʢʠ, ʥʘʡʤʝʥʫʚʘʥʥʷ ʘʙʦ ʢʦʜʠ ʧʨʠʜʙʘʥʠʭ ʪʦʚʘʨʽʚ ʽ 

ʩʫʤʘ ʧʦ ʢʦʞʥʦʤʫ ʪʦʚʘʨʫ. ʆʧʝʨʘʪʠʚʥʘ ʽʥʬʦʨʤʘʮʽʷ, ʱʦ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʜʝʪʘʣʽʟʦʚʘʥʠʭ ʜʘ-

ʥʠʭ, ʢʦʥʩʦʣʽʜʫʻʪʴʩʷ ʚ ʨʝʣʷʮʽʡʥʽʡ ʩʪʨʫʢʪʫʨʽ ʩʭʦʚʠʱʝ ʜʘʥʠʭ. ɯʥʪʝʨʝʩ ʟ ʧʦʛʣʷʜʫ ʘʥʘʣʽʟʫ 

ʧʨʝʜʩʪʘʚʣʷʶʪʴ ʫʟʘʛʘʣʴʥʝʥʽ (ʘʛʨʝʛʦʚʘʥʽ) ʜʘʥʽ, ʥʘʧʨʠʢʣʘʜ, ʧʦ ʛʨʫʧʘʭ ʪʦʚʘʨʽʚ, ʚʽʜʜʽʣʘʭ 

ʘʙʦ ʜʝʷʢʠʭ ʧʝʨʽʦʜʘʭ. ʊʦʤʫ ʧʦʯʘʪʢʦʚʽ ʜʝʪʘʣʽʟʦʚʘʥʽ ʜʘʥʽ ʘʛʨʝʛʫʶʪʴʩʷ ʽ ʦʙʯʠʩʣʝʥʽ ʘʛʨʝ-

ʛʘʪʠ ʟʙʝʨʽʛʘʶʪʴʩʷ ʚ ʙʘʛʘʪʦʚʠʤʽʨʥʽʡ ʩʪʨʫʢʪʫʨʽ ʛʽʙʨʠʜʥʦʛʦ ʩʭʦʚʠʱʝ ʜʘʥʠʭ. 

ʗʢʱʦ ʜʘʥʽ ʦʙʣʽʢʦʚʦʾ ʩʠʩʪʝʤʠ ʤʘʶʪʴ ʚʝʣʠʢʠʡ ʦʙ'ʻʤ (ʜʝʢʽʣʴʢʘ ʪʠʩʷʯ ʪʨʘʥʩʘʢʮʽʡ ʚ 

ʜʝʥʴ ʽ ʙʽʣʴʰʝ) ʽ ʚʠʩʦʢʠʡ ʩʪʫʧʽʥʴ ʜʝʪʘʣʽʟʘʮʽʾ, ʘ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʘʥʘʣʽʟʫ ʚ ʦʩʥʦ-

ʚʥʦʤʫ ʫʟʘʛʘʣʴʥʝʥʽ ʜʘʥʽ, ʪʦ ʛʽʙʨʠʜʥʘ ʘʨʭʽʪʝʢʪʫʨʘ ʩʭʦʚʠʱʘ ʚʠʷʚʣʷʻʪʴʩʷ ʥʘʡʙʽʣʴʰ ʧʽʜ-

ʭʦʜʷʱʦʶ. ʆʜʥʘʢ ʟʨʦʟʫʤʽʣʦ, ʱʦ ʢʨʽʤ ʧʦʟʠʪʠʚʥʠʭ ʨʠʩ, ʛʽʙʨʠʜʥʘ ʤʦʜʝʣʴ ʤʘʻ ʽ ʥʝʜʦʣʽʢʠ 

(ʜʠʚ. ʪʘʙʣ.6.) 
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ʇʝʨʝʚʘʛʠ ʪʘ ʥʝʜʦʣʽʢʠ ʛʽʙʨʠʜʥʦʾ ʤʦʜʝʣʽ ʩʭʦʚʠʱʝ ʜʘʥʠʭ                    ʊʘʙʣʠʮʷ 6 

ʇʝʨʝʚʘʛʠ ʅʝʜʦʣʽʢʠ 

Å  ʈʝʣʷʮʽʡʥʘ ʩʪʨʫʢʪʫʨʘ ʬʦʨʤʫʻ ʩʪʽʡʢʽ ʽ ʥʝʩʫʧʝʨʝʯ-
ʣʠʚʽ ʪʘʙʣʠʮʽ ʽ ʟʚ'ʷʟʢʠ ʤʽʞ ʥʠʤʠ; 

Å  ʆʩʢʽʣʴʢʠ ʨʝʣʷʮʽʡʥʝ ʩʭʦʚʠʱʝ ʧʽʜʪʨʠʤʫʻ ʘʢʪʫʘʣʴ-
ʥʽʩʪʴ ʽ ʢʦʨʝʢʪʥʽʩʪʴ ʜʘʥʠʭ, ʚʦʥʦ ʟʘʙʝʟʧʝʯʫʻ ʥʘʜʽʡ-
ʥʠʡ ʪʨʘʥʩʧʦʨʪʥʠʡ ʨʽʚʝʥʴ ʜʣʷ ʧʝʨʝʜʘʯʽ ʽʥʬʦʨʤʘ-
ʮʽʾ ʚ ʙʘʛʘʪʦʚʠʤʽʨʥʝ ʩʭʦʚʠʱʝ. 

Å ʋʩʢʣʘʜʥʝʥʝ  ʘʜʤʽʥʽʩʪʨʫʚʘʥʥʷ, ʱʦ ʟʫʤʦʚʣʝʥʦ ʙʽʣʴʰ 

ʩʢʣʘʜʥʦʶ ʧʨʦʮʝʜʫʨʦʶ ʧʦʧʦʚʥʝʥʥʷ ʜʘʥʠʤʠ ʪʘʢʦʛʦ 

ʩʭʦʚʠʱʘ. ʇʦʪʨʽʙʥʦ ʫʟʛʦʜʞʫʚʘʪʠ ʟʤʽʾʥʠ ʚ ʨʝʣʷʮʽʡʥʽʡ ʪʘ 

ʙʘʛʘʪʦʚʠʤʽʨʥʽʡ ʯʘʩʪʠʥʽ ʩʭʦʚʠʱʘ. 

 

  

ɹʽʣʴʰʽʩʪʴ ʧʨʦʛʨʘʤʥʠʭ ʨʽʰʝʥʴ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʩʭʦʚʠʱ ʜʘʥʠʭ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʩʘʤʝ 

ʛʽʙʨʠʜʥʫ ʤʦʜʝʣʴ. ʊʘʢ, ʥʘʧʨʠʢʣʘʜ, ʢʦʨʧʦʨʘʮʽʷ Oracle ʚ ʩʚʦʾʭ ʨʦʟʨʦʙʢʘʭ ʚʠʢʦʨʠʩʪʦʚʫʻ 

ROLAP ʜʣʷ ʟʙʝʨʝʞʝʥʥʷ ʜʘʥʠʭ ʚ ʩʭʦʚʠʱʽ, ʚʽʪʨʠʥʠ ʜʘʥʠʭ ʧʦʙʫʜʦʚʘʥʽ ʥʘ ʙʘʟʽ MOLAP. 

ɺʽʨʪʫʘʣʴʥʽ ʩʭʦʚʠʱʘ ʜʘʥʠʭ. 

 
ʅʝʚʽʜ'ʻʤʥʦʶ ʧʨʦʙʣʝʤʦʶ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʭʦʚʠʱ ʜʘʥʠʭ, ʷʢʘ ʨʘʥʦ ʯʠ ʧʽʟʥʦ ʥʘʩʪʘʻ, 

ʻ ʥʘʜʤʽʨʥʽʩʪʴ. ʅʘʜʤʽʨʥʽʩʪʴ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʥʠʞʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʠ-

ʩʢʦʚʦʛʦ ʧʨʦʩʪʦʨʫ ʽ ʦʧʝʨʘʪʠʚʥʦʾ ʧʘʤ'ʷʪʽ ʇʂ, ʘ ʽʥʦʜʽ ʽ ʧʨʠ ʜʫʞʝ ʚʝʣʠʢʠʭ ʦʙ'ʻʤʘʭ ʽʥʬʦʨ-

ʤʘʮʽʾ - ʜʦ ʟʥʠʞʝʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ, ʟʨʦʩʪʘʥʥʷ ʯʘʩʫ ʨʝʘʢʮʽʾ ʥʘ ʟʘʧʠʪ ʽ ʥʘʚʽʪʴ ʧʦʚʥʦʾ 

ʥʝʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ʩʠʩʪʝʤʠ. ɺ ʪʽʡ ʯʠ ʽʥʰʽʡ ʤʽʨʽ ʮʝ ʭʘʨʘʢʪʝʨʥʦ ʷʢ ʜʣʷ ʨʝʣʷʮʽʡʥʠʭ, ʪʘʢ ʽ 

ʜʣʷ ʙʘʛʘʪʦʚʠʤʽʨʥʠʭ ʩʭʦʚʠʱ. ʉʠʪʫʘʮʽʷ ʫʩʢʣʘʜʥʶʻʪʴʩʷ ʱʝ ʽ ʪʠʤ, ʱʦ ʩʭʦʚʠʱʝ ʜʘʥʠʭ 

ʟʙʝʨʽʛʘʶʪʴ ʽʩʪʦʨʠʯʥʫ ʽʥʬʦʨʤʘʮʽʶ ʪʘ ʨʝʘʣʽʟʫʻ ʧʨʠʥʮʠʧ ʥʝʟʤʽʥʥʦʩʪʽ ʜʘʥʠʭ. ʎʝ ʦʟʥʘ-

ʯʘʻ, ʱʦ ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʟʚʠʯʘʡʥʠʭ ʩʠʩʪʝʤ ʦʧʝʨʘʪʠʚʥʦʾ ʦʙʨʦʙʢʠ (OLTP-ʩʠʩʪʝʤ), ʜʝ ʟʙʝ-

ʨʽʛʘʶʪʴʩʷ ʪʽʣʴʢʠ ʘʢʪʫʘʣʴʥʽ ʜʘʥʽ, ʘ ʜʘʥʽ, ʱʦ ʚʪʨʘʪʠʣʠ ʘʢʪʫʘʣʴʥʽʩʪʴ, ʟʥʠʱʫʶʪʴʩʷ, ʩʭʦ-

ʚʠʱʝ ʜʘʥʠʭ ʤʦʞʫʪʴ ʪʽʣʴʢʠ ʧʦʧʦʚʥʶʚʘʪʠʩʷ ʥʦʚʠʤʠ ʜʘʥʠʤʠ, ʘ ʚʠʜʘʣʝʥʥʷ ʽʩʪʦʨʠʯʥʠʭ 

ʜʘʥʠʭ ʥʝ ʧʨʦʚʦʜʠʪʴʩʷ. ʂʨʽʤ ʮʴʦʛʦ, ʯʘʩʪʦ ʧʦʪʨʽʙʥʦ ʟʙʝʨʽʛʘʪʠ ʚʝʣʠʢʽ ʦʙ'ʻʤʠ ʘʛʨʝʛʦʚʘ-

ʥʠʭ ʜʘʥʠʭ. ɺ ʩʫʢʫʧʥʦʩʪʽ ʚʩʽ ʮʽ ʯʠʥʥʠʢʠ ʯʘʩʪʦ ʧʨʠʚʦʜʷʪʴ ʜʦ çʚʠʙʫʭʦʚʦʛʦè ʟʨʦʩʪʘʥʥʷ 

ʦʙ'ʻʤʽʚ ʩʭʦʚʠʱʝ ʜʘʥʠʭ. 

ʇʦʜʦʣʘʪʠ ʧʨʦʙʣʝʤʫ ʥʘʜʤʽʨʥʦʩʪʽ ʽ ʥʘʚʽʪʴ ʟʚʝʩʪʠ ʾʾ ʜʦ ʥʫʣʷ ʤʦʞʥʘ ʰʣʷʭʦʤ ʚʠʢʦ-

ʨʠʩʪʘʥʥʷ ʚʽʨʪʫʘʣʴʥʠʭ ʩʭʦʚʠʱ ʜʘʥʠʭ (ɺʉɼ). ɺ ʦʩʥʦʚʽ ʢʦʥʮʝʧʮʽʾ ɺʉɼ ʣʝʞʠʪʴ ʧʨʠʥʮʠʧ, 

ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʷʢʦʛʦ ʜʘʥʽ ʟ ʣʦʢʘʣʴʥʠʭ ʜʞʝʨʝʣ, ʙʘʟ ʜʘʥʠʭ ʽ ʦʙʣʽʢʦʚʠʭ ʩʠʩʪʝʤ ʥʝ ʢʦʥʩʦ-

ʣʽʜʫʶʪʴʩʷ ʚ ʻʜʠʥʝ ʩʭʦʚʠʱʝ ʜʘʥʠʭ ʬʽʟʠʯʥʦ, ʘ ʚʠʪʷʛʫʶʪʴʩʷ, ʪʨʘʥʩʬʦʨʤʫʶʪʴʩʷ ʪʘ ʽʥ-

ʪʝʛʨʫʶʪʴʩʷ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʧʨʠ ʚʠʢʦʥʘʥʥʽ ʟʘʧʠʪʫ ʚ ʦʧʝʨʘʪʠʚʥʽʡ ʧʘʤ'ʷʪʽ ʢʦʤʧ'ʶʪʝʨʘ.  

ɺʽʨʪʫʘʣʴʥʠʤ ʩʭʦʚʠʱʝʤ ʜʘʥʠʭ ʥʘʟʠʚʘʻʪʴʩʷ ʩʠʩʪʝʤʘ, ʷʢʘ, ʧʨʘʮʶʶʯʠ ʟ ʨʦʟʨʽʟʥʝ-

ʥʠʤʠ ʜʞʝʨʝʣʘʤʠ ʜʘʥʠʭ, ʝʤʫʣʶʻ ʨʦʙʦʪʫ ʟʚʠʯʘʡʥʦʛʦ ʩʭʦʚʠʱʘ ʜʘʥʠʭ, ʚʠʪʷʛʫʶʯʠ, ʪʨʘ-

ʥʩʬʦʨʤʫʶʯʠ ʽ ʽʥʪʝʛʨʫʶʯʠ ʜʘʥʽ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʚ ʧʨʦʮʝʩʽ ʚʠʢʦʥʘʥʥʷ ʟʘʧʠʪʫ. ʏʘʩʪʦ ʚʽ-

ʨʪʫʘʣʴʥʽ ʩʭʦʚʠʱʘ ʜʘʥʠʭ ʥʘʟʠʚʘʶʪʴ ʜʠʥʘʤʽʯʥʠʤʠ (ɼʉɼ) ʘʙʦ DOLAP, ʦʩʢʽʣʴʢʠ ʬʦʨʤʫ-

ʚʘʥʥʷ ʙʘʛʘʪʦʚʠʤʽʨʥʦʛʦ ʢʫʙʘ  ʚʽʜʙʫʚʘʻʪʴʩʷ ʜʠʥʘʤʽʯʥʦ ʥʘ ʢʦʤʧ'ʶʪʝʨʽ ʢʦʨʠʩʪʫʚʘʯʘ. 

ʇʨʠ ʨʦʙʦʪʽ ʟ ɺʉɼ ʢʦʨʠʩʪʫʚʘʯ ʬʘʢʪʠʯʥʦ ʤʘʻ ʩʧʨʘʚʫ ʟ çʽʣʶʟʽʻʶè ʩʭʦʚʠʱʘ ʜʘʥʠʭ. 

ɺʽʨʪʫʘʣʴʥʽʩʪʴ ʦʟʥʘʯʘʻ, ʱʦ ɺʉɼ ʽʩʥʫʻ ʪʽʣʴʢʠ ʜʦ ʪʠʭ ʧʽʨ, ʧʦʢʠ ʧʨʘʮʶʻ ʩʘʤʘ ʧʨʦʛʨʘʤʘ, 

ʷʢʦʶ ʩʭʦʚʠʱʝ ʢʝʨʫʻʪʴʩʷ. ʗʢ ʪʽʣʴʢʠ ʚʦʥʘ ʟʘʢʨʠʚʘʻʪʴʩʷ, ʚʽʨʪʫʘʣʴʥʝ ʩʭʦʚʠʱʝ ʧʨʠʧʠʥʷʻ 

ʩʚʦʻ ʽʩʥʫʚʘʥʥʷ. 

 

 



ʉʠʩʪʝʤʠ ʧʽʜʪʨʠʤʢʠ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ | ʄ.ɸ. ɼʝʤʠʜʝʥʢʦ 
 

 

 

30 

ʇʝʨʝʚʘʛʠ ʪʘ ʥʝʜʦʣʽʢʠ ʚʽʨʪʫʘʣʴʥʦʾ ʤʦʜʝʣʽ ʩʭʦʚʠʱʘ  ʜʘʥʠʭ               ʊʘʙʣʠʮʷ 7. 

ʇʝʨʝʚʘʛʠ ʅʝʜʦʣʽʢʠ 

ǒ ʄʽʥʽʤʽʟʫʻʪʴʩʷ ʦʙ'ʻʤ ʜʠʩʢʦʚʦʾ ʽ ʦʧʝ-
ʨʘʪʠʚʥʦʾ ʧʘʤ'ʷʪʽ. ʎʝ ʧʦʚ'ʷʟʘʥʦ ʟ ʚʽʜ-
ʩʫʪʥʽʩʪʶ ʥʝʦʙʭʽʜʥʦʩʪʽ ʟʙʝʨʽʛʘʥʥʷ ʽʩ-
ʪʦʨʠʯʥʠʭ ʜʘʥʠʭ ʽ ʯʠʩʣʝʥʥʠʭ ʘʛʨʝʛʦ-
ʚʘʥʠʭ ʜʘʥʠʭ; 

ǒ ʅʘʷʚʥʽʩʪʴ ʩʝʤʘʥʪʠʯʥʦʛʦ ʩʣʦʶ ʜʦ-
ʟʚʦʣʷʻ ʘʥʘʣʽʪʠʢʫ ʧʦʚʥʽʩʪʶ ʘʙʩʪʨʘʛʫ-
ʚʘʪʠʩʷ ʚʽʜ ʧʨʦʙʣʝʤ, ʧʦʚ'ʷʟʘʥʠʭ ʟ 
ʧʨʦʮʝʩʦʤ ʚʠʪʷʛʘʥʥʷ ʜʘʥʠʭ ʟ ʨʽʟʥʦ-
ʤʘʥʽʪʥʠʭ ʜʞʝʨʝʣ; 

ǒ ɿ'ʷʚʣʷʻʪʴʩʷ ʤʦʞʣʠʚʽʩʪʴ ʘʥʘʣʽʟʫ ʜʘ-
ʥʠʭ ʚ OLTP- ʩʠʩʪʝʤʽ ʚʽʜʨʘʟʫ ʧʽʩʣʷ ʾʭ 
ʥʘʜʭʦʜʞʝʥʥʷ ʙʝʟ ʦʯʽʢʫʚʘʥʥʷ ʾʭ ʟʘʚʘ-
ʥʪʘʞʝʥʥʷ ʚ ʩʭʦʚʠʱʝ. 

ǒ ɼʞʝʨʝʣʘ ʜʘʥʠʭ, ʽʥʬʦʨʤʘʮʽʷ ʟ ʷʢʠʭ ʧʦʪʨʘʧʣʷʻ ʫ 
ɺʉɼ, ʤʦʞʫʪʴ ʙʫʪʠ ʥʝʜʦʩʪʫʧʥʽ, ʷʢʱʦ ʜʦʩʪʫʧ ʜʦ 
ʥʠʭ ʟʜʽʡʩʥʶʻʪʴʩʷ ʧʦ ʤʝʨʝʞʽ. ʊʠʤʯʘʩʦʚʘ ʥʝʜʦ-
ʩʪʫʧʥʽʩʪʴ ʭʦʯ  ʦʜʥʦʛʦ ʟ ʜʞʝʨʝʣ ʤʦʞʝ ʧʨʠʚʝʩʪʠ 
ʜʦ ʥʝʤʦʞʣʠʚʦʩʪʽ ʚʠʢʦʥʘʥʥʷ ʟʘʧʠʪʫ ʘʙʦ ʜʦ ʩʧʦ-
ʪʚʦʨʝʥʥʷ ʽʥʬʦʨʤʘʮʽʾ; 

ǒ ʏʝʨʝʟ ʤʦʞʣʠʚʽʩʪʴ ʥʝʫʟʛʦʜʞʝʥʦʩʪʽ ʤʦʤʝʥʪʽʚ ʧʦ-
ʧʦʚʥʝʥʥʷ ʜʞʝʨʝʣ ʜʘʥʠʭ ʽ ʚʽʜʩʫʪʥʦʩʪʽ ʧʽʜʪʨʠʤʢʠ 
ʚ ʥʠʭ ʭʨʦʥʦʣʦʛʽʾ ʥʘ ʦʜʠʥ ʽ ʪʦʡ ʞʝ ʟʘʧʠʪ ʚ ʨʽʟʥʽ 
ʤʦʤʝʥʪʠ ʯʘʩʫ ʤʦʞʫʪʴ ʙʫʪʠ ʦʪʨʠʤʘʥʽ ʨʽʟʥʽ ʜʘʥʽ; 

ǒ ʅʝʤʦʞʣʠʚʘ ʨʦʙʦʪʘ ʟ ʽʩʪʦʨʠʯʥʠʤʠ ʜʘʥʠʤʠ, ʦʩʢʽ-
ʣʴʢʠ ʫ ɺʆɼ ʜʦʩʪʫʧʥʽ ʪʽʣʴʢʠ ʪʽ ʜʘʥʽ, ʷʢʽ ʟʥʘʭʦ-
ʜʷʪʴʩʷ ʚ ʜʞʝʨʝʣʘʭ ʚ ʜʘʥʠʡ ʤʦʤʝʥʪ ʯʘʩʫ; 

ǒ ʆʩʢʽʣʴʢʠ ʜʝʷʢʽ ʪʠʧʠ ʜʞʝʨʝʣ ʜʘʥʠʭ ʥʝ ʦʧʪʠʤʽʟʦ-
ʚʘʥʽ ʟʘ ʰʚʠʜʢʽʩʪʶ  ʜʦʩʪʫʧʫ ʜʦ ʥʠʭ, ʪʦ ʦʜʝʨ-
ʞʘʥʥʷ ʜʘʥʠʭ ʚʽʜ ʥʠʭ ʟʘʡʤʘʻ ʧʝʚʥʠʡ ʯʘʩ, ʱʦ ʧʨʠ-
ʟʚʦʜʠʪʴ ʜʦ ʟʥʠʞʝʥʥʷ ʰʚʠʜʢʦʩʪʽ ʚʠʢʦʥʘʥʥʷ ʟʘʧʠ-
ʪʽʚ ʚʽʨʪʫʘʣʴʥʠʤʠ ʩʭʦʚʠʱʘʤʠ. 

 

ʊʘʢʠʤ ʯʠʥʦʤ, ʟʘʩʪʦʩʫʚʘʥʥʷ ɺʉɼ ʻ ʜʦʮʽʣʴʥʠʤ ʜʣʷ ʧʽʜʧʨʠʻʤʩʪʚ, ʷʢʽ ʥʝ ʤʘʶʪʴ ʪʝʭ-

ʥʽʯʥʠʭ ʟʘʩʦʙʽʚ ʽ ʢʚʘʣʽʬʽʢʦʚʘʥʦʛʦ ʧʝʨʩʦʥʘʣʫ ʜʣʷ ʧʽʜʪʨʠʤʢʠ ʬʽʟʠʯʥʠʭ ʩʭʦʚʠʱ ʜʘʥʠʭ. 

ʆʩʦʙʣʠʚʦ ʚʝʣʠʢʽ ʧʝʨʝʚʘʛʠ ʚʽʜ ɺʉɼ ʤʦʞʥʘ ʦʪʨʠʤʘʪʠ ʧʨʠ ʥʝʦʙʭʽʜʥʦʩʪʽ ʘʥʘʣʽʟʫʚʘʪʠ 

çʥʘʡʩʚʽʞʽʰʫè ʽʥʬʦʨʤʘʮʽʶ (ʪʘʙ. 7). ʋ ɺʉɼ ʚʽʜʩʫʪʥʽʡ ʝʪʘʧ ʟʘʚʘʥʪʘʞʝʥʥʷ ʜʘʥʠʭ, ʪʦʤʫ 

ʯʘʩʦʚʠʡ ʽʥʪʝʨʚʘʣ ʤʽʞ ʧʦʷʚʦʶ ʽʥʬʦʨʤʘʮʽʾ ʚ OLTP-ʩʠʩʪʝʤʽ ʪʘ ʾʾ ʛʦʪʦʚʥʽʩʪʶ ʜʣʷ ʘʥʘʣʽʟʫ 

ʜʘʥʠʭ ʤʽʥʽʤʘʣʴʥʠʡ. ʇʨʠ ʮʴʦʤʫ ʩʣʽʜ ʚʨʘʭʦʚʫʚʘʪʠ, ʱʦ ʦʩʢʽʣʴʢʠ ɺʉɼ ʧʽʜʪʨʠʤʫʻ ʽʩʪʦʨʠʯʥʫ 

ʽʥʬʦʨʤʘʮʽʶ ʪʽʣʴʢʠ ʟʘ ʧʝʨʽʦʜ ʘʢʪʫʘʣʴʥʦʩʪʽ OLTP-ʩʠʩʪʝʤ, ʡʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚʠʧʨʘʚ-

ʜʘʥʝ ʪʽʣʴʢʠ ʪʦʜʽ, ʢʦʣʠ ʽʩʪʦʨʠʯʥʽ ʜʘʥʽ ʜʣʷ ʘʥʘʣʽʟʫ ʥʝ ʧʦʪʨʽʙʥʽ. 

ɺʽʪʨʠʥʠ ʜʘʥʠʭ  
ɺʘʞʣʠʚʠʤ ʧʦʥʷʪʪʷʤ ʩʭʦʚʠʱ ʜʘʥʠʭ, ʻ ʚʽʪʨʠʥʠ ʜʘʥʠʭ (ɺɼ) - data marts. ʉʠʪʫʘʮʽʷ, 

ʢʦʣʠ ʜʣʷ ʘʥʘʣʽʟʫ ʥʝʦʙʭʽʜʥʘ ʚʩʷ ʽʥʬʦʨʤʘʮʽʷ, ʱʦ ʤʽʩʪʠʪʴʩʷ ʚ ʩʭʦʚʠʱʽ ʜʘʥʠʭ, ʚʠʥʠʢʘʻ 

ʨʽʜʢʦ. ɺ ʙʽʣʴʰʦʩʪʽ ʚʠʧʘʜʢʽʚ ʧʽʜʨʦʟʜʽʣʠ ʧʽʜʧʨʠʻʤʩʪʚʘ ʘʙʦ ʦʨʛʘʥʽʟʘʮʽʾ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ 

ʧʨʦʬʽʣʴʥʫ ʽʥʬʦʨʤʘʮʽʶ, ʱʦ ʩʪʦʩʫʻʪʴʩʷ ʪʽʣʴʢʠ ʪʦʛʦ ʥʘʧʨʷʤʫ ʜʽʷʣʴʥʦʩʪʽ, ʷʢʠʡ ʚʦʥʠ ʦʙ-

ʩʣʫʛʦʚʫʶʪʴ. ʗʢ ʧʨʘʚʠʣʦ, ʦʙ'ʻʤ ʪʘʢʦʾ ʪʝʤʘʪʠʯʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʥʝʚʝʣʠʢʠʡ ʚ ʧʦʨʽʚʥʷʥʥʽ ʽʟ 

ʟʘʛʘʣʴʥʠʤ ʦʙ'ʻʤʦʤ ʩʭʦʚʠʱʘ ʽ ʮʽʣʢʦʤ ʝʬʝʢʪʠʚʥʦ ʤʦʞʝ ʦʙʩʣʫʛʦʚʫʚʘʪʠʩʷ ʄʆLAʈ-ʩʠʩʪʝ-

ʤʦʶ. ʗʢʱʦ ʚʠʜʽʣʠʪʠ ʧʨʦʬʽʣʴʥʽ ʜʘʥʽ, ʱʦ ʥʘʡʯʘʩʪʽʰʝ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʧʦ ʧʝʚʥʦʤʫ ʥʘ-

ʧʨʷʤʫ ʜʽʷʣʴʥʦʩʪʽ, ʚ ʦʢʨʝʤʠʡ ʥʘʙʽʨ ʽ ʦʨʛʘʥʽʟʫʚʘʪʠ ʡʦʛʦ ʟʙʝʨʽʛʘʥʥʷ ʚ ʦʢʨʝʤʽʡ ʙʘʛʘʪʦʚʠ-

ʤʽʨʥʽʡ ɹɼɻ ʧʽʜʢʣʶʯʝʥʽʡ ʜʝ-ʮʝʥʪʨʘʣʽʟʦʚʘʥʦʛʦ ʩʭʦʚʠʱʝ ʜʘʥʠʭ, ʪʦ ʮʝ ʽ ʙʫʜʝ ʚʽʪʨʠʥʘ ʜʘ-

ʥʠʭ. 

ɺʽʪʨʠʥʘ ʜʘʥʠʭ - ʮʝ ʩʧʝʮʽʘʣʽʟʦʚʘʥʝ, ʣʦʢʘʣʴʥʝ, ʪʝʤʘʪʠʯʥʝ ʩʭʦʚʠʱʝ, ʧʽʜʢʣʶʯʝʥʝ ʜʦ 

ʮʝʥʪʨʘʣʽʟʦʚʘʥʦʛʦ ʩʭʦʚʠʱʝ ʜʘʥʠʭ ʜʣʷ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʦʢʨʝʤʦʛʦ ʧʽʜʨʦʟʜʽʣʫ ʦʨʛʘʥʽʟʘʮʽʾ 

ʘʙʦ ʧʝʚʥʦʛʦ ʥʘʧʨʷʤʫ ʡʦʛʦ ʜʽʷʣʴʥʦʩʪʽ. 

ʅʘʡʯʘʩʪʽʰʝ ʜʣʷ ʧʦʙʫʜʦʚʠ ʚʽʪʨʠʥ ʜʘʥʠʭ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʙʘʛʘʪʦʚʠʤʽʨʥʘ ʤʦʜʝʣʴ, 

ʦʩʢʽʣʴʢʠ ʜʣʷ ʥʝʚʝʣʠʢʠʭ ʦʙ'ʻʤʽʚ ʜʘʥʠʭ ʚʦʥʘ ʟʘʙʝʟʧʝʯʫʻ ʰʚʠʜʰʫ ʨʝʘʢʮʽʶ ʥʘ ʟʘʧʠʪʠ, ʥʽʞ: 

ʨʝʣʷʮʽʡʥʘ, ʭʦʯʘ ʚ ʜʝʷʢʠʭ ʚʠʧʘʜʢʘʭ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʽ ʨʝʣʷʮʽʡʥʘ ʤʦʜʝʣʴ. 

ʅʘ ʨʠʩ. 16. ʟʦʙʨʘʞʝʥʦ ʩʭʝʤʫ ʢʦʥʩʦʣʽʜʘʮʽʾ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʚʽʪʨʠʥ ʜʘʥʠʭ. 
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ʈʠʩʫʥʦʢ 16. ʉʭʝʤʘ ʢʦʥʩʦʣʽʜʘʮʽʾ  ʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʚʽʪʨʠʥ ʜʘʥʠʭ 
 
ɺʠʢʦʨʠʩʪʘʥʥʷ ʚʽʪʨʠʥ ʜʘʥʠʭ ʤʘʻ ʥʘʩʪʫʧʥʽ ʧʝʨʝʚʘʛʠ: 

ǒ  ʙʣʠʟʴʢʽʩʪʴ ʜʦ ʢʽʥʮʝʚʦʛʦ ʢʦʨʠʩʪʫʚʘʯʘ; 

ǒ ʜʘʥʽ ʪʝʤʘʪʠʯʥʦ ʦʨʽʻʥʪʦʚʘʥʽ ʥʘ ʢʦʥʢʨʝʪʥʦʛʦ ʢʦʨʠʩʪʫʚʘʯʘ; 

ǒ ʚʽʜʥʦʩʥʦ ʥʝʚʝʣʠʢʠʡ ʦʙ'ʻʤ ʟʙʝʨʝʞʝʥʠʭ ʜʘʥʠʭ, ʱʦ ʥʝ ʚʠʤʘʛʘʻ ʟʥʘʯʥʠʭ ʚʠ-

ʪʨʘʪ ʥʘ ʾʭ ʦʨʛʘʥʽʟʘʮʽʶ ʽ ʧʽʜʪʨʠʤʢʫ; 

ǒ ʭʦʨʦʰʽ ʤʦʞʣʠʚʦʩʪʽ ʧʦ ʨʦʟʤʝʞʫʚʘʥʥʶ ʧʨʘʚ ʜʦʩʪʫʧʫ ʢʦʨʠʩʪʫʚʘʯʽʚ, ʦʩʢʽʣʴʢʠ 

ʢʦʞʝʥ ʢʦʨʠʩʪʫʚʘʯ ʧʨʘʮʶʻ ʪʽʣʴʢʠ ʟʽ ʩʚʦʻʶ ʚʽʪʨʠʥʦʶ ʽ ʤʘʻ ʜʦʩʪʫʧ ʪʽʣʴʢʠ ʜʦ 

ʽʥʬʦʨʤʘʮʽʾ, ʱʦ ʚʽʜʥʦʩʠʪʴʩʷ ʜʦ ʧʝʚʥʦʛʦ ʥʘʧʨʷʤʫ ʜʽʷʣʴʥʦʩʪʽ. 

 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʚʽʪʨʠʥ ʜʘʥʠʭ ʻ ʥʘʡʝʬʝʢʪʠʚʥʽʰʠʤ ʫ ʚʝʣʠʢʠʭ ʦʨʛʘʥʽʟʘʮʽʷʭ ʟ ʚʝʣʠ-

ʢʦʶ ʢʽʣʴʢʽʩʪʶ ʧʽʜʨʦʟʜʽʣʽʚ, ʢʦʞʝʥ ʟ ʷʢʠʭ ʚʠʨʽʰʫʻ ʚʣʘʩʥʽ ʘʥʘʣʽʪʠʯʥʽ ʟʘʚʜʘʥʥʷ. ɺ ʮʴʦʤʫ 

ʚʠʧʘʜʢʫ ʚʽʪʨʠʥʠ ʜʘʥʠʭ ʤʦʞʫʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʷʢ ʩʘʤʦʩʪʽʡʥʦ, ʪʘʢ ʽ ʨʘʟʦʤ ʟ 

ʮʝʥʪʨʘʣʽʟʦʚʘʥʠʤ ʩʭʦʚʠʱʝʤ ʜʘʥʠʭ.  

ɺ ʧʦʪʦʯʥʦʤʫ ʯʘʩʽ ʽʩʥʫʻ ʪʨʠ ʪʠʧʠ ʦʨʛʘʥʽʟʘʮʽʡ ʚʽʪʨʠʥ ʜʘʥʠʭ:  

1. ʅʝʟʘʣʝʞʥʽ ʚʽʪʨʠʥʠ ʜʘʥʠʭ; 

2.  ɿʘʣʝʞʥʽ ʚʽʪʨʠʥʠ ʜʘʥʠʭ; 

3.  ɺʽʪʨʠʥʠ ʜʘʥʠʭ ʟ ʬʝʜʝʨʘʪʠʚʥʦʶ  ʩʠʩʪʝʤʦʶ ʦʨʛʘʥʽʟʘʮʽʾ. 

  

ʅʝʟʘʣʝʞʥʽ ʚʽʪʨʠʥʠ ʜʘʥʠʭ ʩʪʚʦʨʶʶʪʴʩʷ ʜʣʷ ʢʦʨʠʩʪʫʚʘʯʽʚ ʷʢʽ ʤʘʶʪʴ ʧʨʠʙʣʠʟʥʦ 

ʦʜʥʘʢʦʚʽ ʚʠʤʦʛʠ ʜʦ ʩʭʦʚʠʱʘ ʜʘʥʠʭ. ʉʪʨʫʢʪʫʨʘ ʪʘʢʦʾ ʩʠʩʪʝʤʠ ʧʦʢʘʟʘʥʘ ʥʘ ʨʠʩ. 17, 

ʊʘʢʘ ʩʠʩʪʝʤʘ ʤʽʩʪʠʪʴ ʜʝʢʽʣʴʢʘ ʥʝʟʘʣʝʞʥʠʭ ʚʽʪʨʠʥ ʷʢʽ ʧʦʜʘʶʪʴ ʜʘʥʽ ʥʝʦʙʭʽʜʥʽ ʢʦʥʢʨʝʪ-

ʥʦʤʫ ʢʦʨʠʩʪʫʚʘʯʫ. ʂʦʞʥʘ ʚʽʪʨʠʥʘ ʤʘʻ ʩʚʦʶ ʩʠʩʪʝʤʫ ʟʙʦʨʫ, ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʽ ʦʙʨʦʙʢʠ 
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ʜʘʥʠʭ ʪʘ ʩʚʦʶ ʚʽʜʧʦʚʽʜʘʣʴʥʽʩʪʴ ʟʘ ʷʢʽʩʪʴ ʧʨʝʜʩʪʘʚʣʝʥʦʾ ʽʥʬʦʨʤʘʮʽʾ, ʷʢʘ ʻ ʥʝʟʘʣʝʞ-

ʥʦʶ ʚʽʜ ʽʥʰʠʭ ʚʽʪʨʠʥ ʜʘʥʠʭ .  

 
ʈʠʩʫʥʦʢ 17   ʅʝʟʘʣʝʞʥʽ ʚʽʪʨʠʥʠ ʜʘʥʠʭ  

 

ʅʝʜʦʣʽʢʦʤ ʪʘʢʦʾ ʦʨʛʘʥʽʟʘʮʽʾ ʻ ʥʘʜʣʠʰʢʦʚʽʩʪʴ  ʚ ʩʠʩʪʝʤʽ ʦʙʨʦʙʢʠ ʚʠʭʽʜʥʦʾ ʽʥʬʦʨ-

ʤʘʮʽʾ . ɺʽʪʨʠʥʠ ʥʝʟʘʣʝʞʥʦ ʦʜʥʘ ʚʽʜ ʦʜʥʦʾ ʦʙʨʦʙʣʷʶʪʴ ʽʥʬʦʨʤʘʮʽʶ ʽ ʧʦʚʪʦʨʶʶʪʴ ʦʙʨʦ-

ʙʢʫ ʷʢʫ ʟʨʦʙʠʣʠ ʽʥʰʽ ʚʽʪʨʠʥʠ ʜʘʥʠʭ.  

ɺ ʟ ʟʘʣʝʞʥʠʭ ʚʽʪʨʠʥʘʭ ʜʘʥʠʭ ʥʘ ʧʽʜʧʨʠʻʤʩʪʚʽ ʨʦʟʨʦʙʣʷʻʪʴʩʷ ʩʧʽʣʴʥʝ ʩʭʦʚʠʱʝ 

ʜʘʥʠʭ ʧʽʜʧʨʠʻʤʩʪʚʘ ʚ ʷʢʝ ʽʥʬʦʨʤʘʮʽʷ ʧʦʩʪʫʧʘʻ ʟ ʻʜʠʥʦʾ ʩʠʩʪʝʤʠ ʦʙʨʦʙʢʠ ʜʘʥʠʭ ETL. 

ʆʢʨʝʤʽ ʚʽʪʨʠʥʠ ʜʘʥʠʭ ʦʪʨʠʤʫʶʪʴ ʽʥʬʦʨʤʘʮʽʶ ʽʟ ʩʧʽʣʴʥʦʛʦ ʩʭʦʚʠʱʘ ʜʘʥʠʭ ʽ ʧʦʜʘʶʪʴ 

ʨʝʟʫʣʴʪʘʪʠ ʢʦʨʠʩʪʫʚʘʯʘʤ. ʊʘʢʘ ʩʠʩʪʝʤʘ ʦʨʛʘʥʽʟʘʮʽʾ ʚʽʪʨʠʥ ʟʘʙʝʟʧʝʯʫʻ ʫʟʛʦʜʞʝʥʽʩʪʴ ʽ 

ʤʽʞ ʦʢʨʝʤʠʤʠ ʚʽʪʨʠʥʘʤʠ ʜʘʥʠʭ, ʱʦ ʥʝʤʦʞʣʠʚʦ ʧʨʠ ʥʝʟʘʣʝʞʥʽʡ ʦʨʛʘʥʽʟʘʮʽʾ.  ʉʭʝʤʫ  

ʟʘʣʝʞʥʠʭ ʚʽʪʨʠʥ ʜʘʥʠʭ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ.  18   
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ʈʠʩʫʥʦʢ  18.    ɿʘʣʝʞʥʽ ʚʽʪʨʠʥʠ ʜʘʥʠʭ  

 

ʅʝʜʦʣʽʢʦʤ ʪʘʢʦʾ ʩʠʩʪʝʤʠ ʻ ʪʝ,  ʱʦ ʥʝʦʙʭʽʜʥʦ ʪʨʠʤʘʪʠ ʥʘ ʧʽʜʧʨʠʻʤʩʪʚʽ  ʚʣʘʩʥʝ 

ʩʭʦʚʠʱʝ ʜʘʥʠʭ ʥʘ ʬʽʟʠʯʥʠʭ ʥʦʩʽʷʭ ʽʥʬʦʨʤʘʮʽʾ . 

ɯʥʰʠʤ ʧʽʜʭʦʜʦʤ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʩʭʦʚʠʱʘ ʜʘʥʠʭ, ʷʢʠʡ ʟʙʝʨʽʛʘʻ ʟʘʣʝʞʥʽ ʚʽʪʨʠʥʠ 

ʙʝʟ ʜʦʜʘʪʢʦʚʠʭ ʚʠʪʨʘʪ ʥʘ ʚʣʘʩʥʽ ʩʭʦʚʠʱʘ ʜʘʥʠʭ ʥʘ ʧʽʜʧʨʠʻʤʩʪʚʽ ʻ ʚʽʪʨʠʥʠ ʟ ʬʝʜʝʨʘ-

ʪʠʚʥʦʶ ʩʠʩʪʝʤʦʶ ʦʨʛʘʥʽʟʘʮʽʾ.  ɺ ʪʘʢʦʤʫ ʧʽʜʭʦʜʽ ʦʨʛʘʥʽʟʘʮʽʾ ʚʠʭʽʜʥʽ ʜʘʥʽ ʦʙʨʦʙʣʷʶʪʴʩʷ  

ʽ ʟʙʝʨʽʛʘʶʪʴʩʷ ʮʝʥʪʨʘʣʽʟʦʚʘʥʦʶ ʩʠʩʪʝʤʦʶ ETL,  ʘʣʝ ʥʝ ʧʝʨʝʜʘʶʪʴʩʷ ʚ ʩʭʦʚʠʱʘ ʜʘʥʠʭ 

ʧʽʜʧʨʠʻʤʩʪʚʘ.  ɿʘʤʽʩʪʴ ʮʴʦʛʦ ʜʘʥʽ ʧʝʨʝʜʘʶʪʴʩʷ ʩʠʩʪʝʤʦʶ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʥʘ ʚʽʪʨʠʥʠ 

ʜʘʥʠʭ. ɼʣʷ ʧʝʨʝʜʘʯʽ ʜʘʥʠʭ ʟ ʚʽʪʨʠʥʠ ʩʪʚʦʨʶʶʪʴʩʷ ʪʠʤʯʘʩʦʚʝ ʟʙʝʨʽʛʘʥʥʷ ʜʘʥʠʭ ʷʢʝ ʤʦ-

ʞʥʘ ʧʨʝʜʩʪʘʚʠʪʠ ʷʢ ʚʽʨʪʫʘʣʴʥʝ ʩʭʦʚʠʱʝ ʜʘʥʠʭ . ɺ ʬʝʜʝʨʘʪʠʚʥʽʡ ʩʠʩʪʝʤʽ ʦʨʛʘʥʽʟʘʮʽʾ 

ʧʝʨʝʜʘʯʘ ʽʥʬʦʨʤʘʮʽʾ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʭʝʤʠ ʤʝʪʘ-ʜʘʥʠʭ ʽ  ʻʜʠʥʠʭ ʩʪʘʥ-

ʜʘʨʪʽʚ  ʧʝʨʝʜʘʯʽ ʪʘ ʟʙʝʨʝʞʝʥʥʷ ʜʘʥʠʭ  ʜʣʷ ʚʩʽʭ ʚʽʪʨʠʥ. ʊʘʢʘ ʩʠʩʪʝʤʘ ʟʘʙʝʟʧʝʯʫʻ ʦʨʛʘ-

ʥʽʟʘʮʽʶ ʩʭʦʚʠʱʘ ʜʘʥʠʭ ʟ ʥʝʚʝʣʠʢʠʤʠ ʚʠʪʨʘʪʘʤʠ ʥʘ  ʩʪʚʦʨʝʥʥʷ ʽ ʧʽʜʪʨʠʤʢʫ ʚʽʪʨʠʥ.  

ʉʭʝʤʫ ʚʽʪʨʠʥ ʽʟ ʬʝʜʝʨʘʪʠʚʥʦʶ ʩʠʩʪʝʤʦʶ ʦʨʛʘʥʽʟʘʮʽʾ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ. 19    
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ʈʠʩʫʥʦʢ  19  ʌʝʜʝʨʘʪʠʚʥʘ ʩʠʩʪʝʤʘ ʦʨʛʘʥʽʟʘʮʽʾ ʩʭʦʚʠʱʘ ʜʘʥʠʭ  

 

ʇʦʪʦʯʥʠʡ ʩʪʘʥ ʽ ʤʘʡʙʫʪʥʽʡ ʨʦʟʚʠʪʦʢ ʩʭʦʚʠʱ ʜʘʥʠʭ 
OLAP-ʩʝʨʚʝʨʠ, ʘʙʦ ʩʝʨʚʝʨʠ ʙʘʛʘʪʦʚʠʤʽʨʥʠʭ ɹɼ, ʟʙʝʨʽʛʘʶʪʴ ʙʘʛʘʪʦʚʠʤʽʨʥʽ ʜʘʥʽ 

ʧʦ-ʨʽʟʥʦʤʫ. ɺ ʩʭʦʚʠʱʽ ʜʘʥʠʭ - ̔  ʚ ʟʚʠʯʘʡʥʦʤʫ, ʽ ʚ ʙʘʛʘʪʦʚʠʤʽʨʥʦʤʫ - ʧʦʨʷʜ ʟ ʜʝʪʘʣʴʥʠʤʠ 

ʜʘʥʠʤʠ, ʜʦʜʘʪʢʦʚʦ, ʟʙʝʨʽʛʘʶʪʴʩʷ ʩʫʤʘʨʥʽ, ʫʟʘʛʘʣʴʥʝʥʽ ʧʦʢʘʟʥʠʢʠ (ʘʛʨʝʛʦʚʘʥʽ ʧʦʢʘʟ-

ʥʠʢʠ, ʘʛʨʝʛʘʪʠ), ʪʘʢʽ, ʷʢ ʩʫʤʘʨʥʽ ʦʙʩʷʛʠ ʧʨʦʜʘʞʽʚ ʧʦ ʤʽʩʷʮʷʭ, ʟʘ ʢʘʪʝʛʦʨʽʷʤʠ ʪʦʚʘʨʽʚ, 

ʪʦʱʦ.   ɸʛʨʝʛʘʪʠ ʟʙʝʨʽʛʘʶʪʴʩʷ ʚ ʷʚʥʦʤʫ ʚʠʛʣʷʜʽ ʟ ʤʝʪʦʶ ʧʨʠʩʢʦʨʠʪʠ ʚʠʢʦʥʘʥʥʷ ʟʘʧʠʪʽʚ. 

ʊʦʤʫ ʧʨʠ ʟʘʚʘʥʪʘʞʝʥʥʽ ʜʘʥʠʭ ʚ ʙʘʛʘʪʦʚʠʤʽʨʥʫ ɹɼ ʦʙʯʠʩʣʶʶʪʴʩʷ ʽ ʟʙʝʨʽʛʘʶʪʴʩʷ ʚʩʽ ʩʫ-

ʤʘʨʥʽ ʧʦʢʘʟʥʠʢʠ ʘʙʦ ʾʭ ʯʘʩʪʠʥʠ. ʂʦʨʠʩʪʫʚʘʯʽ ʦʪʨʠʤʫʶʪʴ ʚ ʪʘʢʦʤʫ ʚʠʧʘʜʢʫ ʰʚʠʜʰʝ ʨʝ-

ʟʫʣʴʪʘʪʠ, ʪʦʤʫ ʱʦ ʚʦʥʠ ʪʽʣʴʢʠ ʟʯʠʪʫʶʪʴʩʷ ʟ ʙʘʟʠ ʜʘʥʠʭ, ʘ ʥʝ ʟʙʠʨʘʶʪʴʩʷ ʽʟ ʨʽʟʥʠʭ ʜʞʝ-

ʨʝʣ ʽ ʥʝ ʦʙʯʠʩʣʶʶʪʴʩʷ .  

ʈʦʟʛʣʷʥʝʤʦ ʩʭʦʚʠʱʘ ʜʘʥʠʭ, ʷʢʽ ʨʦʟʨʦʙʣʝʥʦ ʨʽʟʥʠʤʠ ʚʠʨʦʙʥʠʢʘʤʠ . 

 

ʂʦʤʧʘʥʽʷ IBM 

ʈʽʰʝʥʥʷ ʢʦʤʧʘʥʽʾ IBM ʥʘʟʠʚʘʻʪʴʩʷ A Data Warehouse Plus. ʄʝʪʦʶ ʢʦʤʧʘʥʽʾ ʻ ʟʘ-

ʙʝʟʧʝʯʝʥʥʷ ʽʥʪʝʛʨʦʚʘʥʦʛʦ ʥʘʙʦʨʫ ʧʨʦʛʨʘʤʥʠʭ ʧʨʦʜʫʢʪʽʚ ʽ ʩʝʨʚʽʩʽʚ, ʟʘʩʥʦʚʘʥʠʭ ʥʘ ʻʜʠ-

ʥʽʡ ʘʨʭʽʪʝʢʪʫʨʽ. ʆʩʥʦʚʦʶ ʩʭʦʚʠʱ ʜʘʥʠʭ ʻ ʩʽʤʝʡʩʪʚʦ ʉʂɹɼ DB2. ʇʨʦʧʦʥʫʶʪʴʩʷ ʪʨʠ ʨʽ-

ʰʝʥʥʷ ʜʣʷ ʩʭʦʚʠʱ ʜʘʥʠʭ: 

ǒ ʽʟʦʣʴʦʚʘʥʘ ʚʽʪʨʠʥʘ ʜʘʥʠʭ - ʧʨʠʟʥʘʯʝʥʘ ʜʣʷ ʚʠʨʽʰʝʥʥʷ ʦʢʨʝʤʠʭ ʟʘʚʜʘʥʴ ʧʦʟʘ 

ʟʚ'ʷʟʢʦʤ ʽʟ ʟʘʛʘʣʴʥʠʤ ʩʭʦʚʠʱʝʤ ʢʦʨʧʦʨʘʮʽʾ; 

ǒ ʟʘʣʝʞʥʘ ʚʽʪʨʠʥʘ ʜʘʥʠʭ - ʘʥʘʣʦʛʽʯʥʘ ʽʟʦʣʴʦʚʘʥʽʡ ʚʽʪʨʠʥʽ ʜʘʥʠʭ, ʘʣʝ ʜʞʝʨʝʣʘ 

ʜʘʥʠʭ ʟʥʘʭʦʜʷʪʴʩʷ ʧʽʜ ʮʝʥʪʨʘʣʽʟʦʚʘʥʠʤ ʢʦʥʪʨʦʣʝʤ; 

ǒ ʛʣʦʙʘʣʴʥʝ ʩʭʦʚʠʱʝ ʜʘʥʠʭ - ʢʦʨʧʦʨʘʪʠʚʥʝ ʩʭʦʚʠʱʝ ʜʘʥʠʭ, ʷʢʝ ʧʦʚʥʽʩʪʶ 

ʮʝʥʪʨʘʣʽʟʦʚʘʥʦ ʢʦʥʪʨʦʣʶʻʪʴʩʷ ʽ ʢʝʨʫʻʪʴʩʷ. ɻʣʦʙʘʣʴʥʝ ʩʭʦʚʠʱʝ ʜʘʥʠʭ ʤʦʞʝ 
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ʟʙʝʨʽʛʘʪʠʩʷ ʮʝʥʪʨʘʣʽʟʦʚʘʥʦ ʘʙʦ ʩʢʣʘʜʘʪʠʩʷ ʟ ʜʝʢʽʣʴʢʦʭ ʨʦʟʧʦʜʽʣʝʥʠʭ ʚ ʤʝʨʝʞʽ 

ʨʠʥʢʽʚ ʜʘʥʠʭ. 

 

 

 

Oracle 

ʈʽʰʝʥʥʷ ʢʦʤʧʘʥʽʾ Oracle ʚ ʦʙʣʘʩʪʽ ʩʭʦʚʠʱ ʜʘʥʠʭ ˇʨʫʥʪʫʻʪʴʩʷ ʥʘ ʜʚʦʭ ʯʠʥʥʠʢʘʭ: 

ʰʠʨʦʢʠʡ ʘʩʦʨʪʠʤʝʥʪ ʧʨʦʜʫʢʪʽʚ ʩʘʤʦʾ ʢʦʤʧʘʥʽʾ ʽ ʜʽʷʣʴʥʽʩʪʴ ʧʘʨʪʥʝʨʽʚ ʚ ʨʘʤʢʘʭ ʧʨʦ-

ʛʨʘʤʠ Warehouse Technology Initiative. ʄʦʞʣʠʚʦʩʪʽ Oracle ʚ ʦʙʣʘʩʪʽ ʩʭʦʚʠʱ ʜʘʥʠʭ ʙʘ-

ʟʫʶʪʴʩʷ ʥʘ ʪʘʢʠʭ ʩʢʣʘʜʦʚʠʭ: 

ǒ ʥʘʷʚʥʽʩʪʴ ʨʝʣʷʮʽʡʥʦʾ ʉʂɹɼ Oracle 11, ʷʢʘ ʧʦʩʪʽʡʥʦ ʚʜʦʩʢʦʥʘʣʶʻʪʴʩʷ ʜʣʷ ʢʨʘ-

ʱʦʛʦ ʟʘʜʦʚʦʣʝʥʥʷ ʧʦʪʨʝʙ ʩʭʦʚʠʱ ʜʘʥʠʭ; 

ǒ ʽʩʥʫʚʘʥʥʷ ʥʘʙʦʨʫ ʛʦʪʦʚʠʭ ʜʦʜʘʪʢʽʚ, ʷʢʽ ʟʘʙʝʟʧʝʯʫʶʪʴ ʤʦʞʣʠʚʦʩʪʽ ʨʦʟʨʦʙʢʠ ʩʭʦ-

ʚʠʱʘ ʜʘʥʠʭ; 

ǒ ʚʠʩʦʢʠʡ ʪʝʭʥʦʣʦʛʽʯʥʠʡ ʧʦʪʝʥʮʽʘʣ ʢʦʤʧʘʥʽʾ ʚ ʛʘʣʫʟʽ ʘʥʘʣʽʟʫ ʜʘʥʠʭ; 

ǒ ʜʦʩʪʫʧʥʽʩʪʴ ʥʠʟʢʠ ʧʨʦʜʫʢʪʽʚ, ʚʠʨʦʙʣʝʥʠʭ ʽʥʰʠʤʠ ʢʦʤʧʘʥʽʷʤʠ. 

 

 

Hewlett Packard 

ʈʦʙʦʪʠ, ʧʦʚ'ʷʟʘʥʽ ʟ OLAP, ʚʠʢʦʥʫʶʪʴʩʷ ʚ ʨʘʤʢʘʭ ʧʨʦʛʨʘʤʠ OpenWarehouse. 

ɺʠʢʦʥʘʥʥʷ ʮʽʻʾ ʧʨʦʛʨʘʤʠ ʧʦʚʠʥʥʦ ʟʘʙʝʟʧʝʯʠʪʠ ʤʦʞʣʠʚʽʩʪʴ ʧʦʙʫʜʦʚʠ ʩʭʦʚʠʱ ʜʘʥʠʭ ʥʘ 

ʦʩʥʦʚʽ ʧʦʪʫʞʥʠʭ ʢʦʤʧ'ʶʪʝʨʽʚ HP, ʘʧʘʨʘʪʫʨʠ ʽʥʰʠʭ ʚʠʨʦʙʥʠʢʽʚ ʽ ʧʨʦʛʨʘʤʥʠʭ ʢʦʤʧʦʥʝʥ-

ʪʽʚ. ʆʩʥʦʚʦʶ ʧʽʜʭʦʜʫ HP ʻ Unix-ʧʣʘʪʬʦʨʤʠ ʽ ʧʨʦʛʨʘʤʥʠʡ ʧʨʦʜʫʢʪ Intelligent 

Warehouse, ʷʢʠʡ ʧʨʠʟʥʘʯʝʥʠʡ ʜʣʷ ʢʝʨʫʚʘʥʥʷ ʩʭʦʚʠʱʘʤʠ ʜʘʥʠʭ. ʆʩʥʦʚʘ ʧʦʙʫʜʦʚʠ 

ʩʭʦʚʠʱ ʜʘʥʠʭ, ʧʨʦʧʦʥʦʚʘʥʘ HP, ʟʘʣʠʰʘʻ ʩʚʦʙʦʜʫ ʚʠʙʦʨʫ ʨʝʣʷʮʽʡʥʦʾ ʉʂɹɼ, ʟʘʩʦʙʽʚ 

ʨʝʽʥʞʠʥʽʨʠʥʛʫ ʪʦʱʦ. 

 

NCR 

ʈʽʰʝʥʥʷ ʢʦʤʧʘʥʽʾ NCR ʩʧʨʷʤʦʚʘʥʝ ʥʘ ʚʠʨʽʰʝʥʥʷ ʧʨʦʙʣʝʤ ʢʦʨʧʦʨʘʮʽʡ, ʫ ʷʢʠʭ 

ʦʜʥʘʢʦʚʦ ʩʠʣʴʥʽ ʧʦʪʨʝʙʠ ʽ ʚ ʩʠʩʪʝʤʘʭ ʧʽʜʪʨʠʤʢʠ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ, ʽ ʚ ʩʠʩʪʝʤʘʭ ʦʧʝʨʘ-

ʪʠʚʥʦʾ ʘʥʘʣʽʪʠʯʥʦʾ ʦʙʨʦʙʢʠ ʜʘʥʠʭ. ʇʨʦʧʦʥʦʚʘʥʘ ʘʨʭʽʪʝʢʪʫʨʘ ʥʘʟʠʚʘʻʪʴʩʷ Enterprise 

Information Factory ʽ ˇʨʫʥʪʫʻʪʴʩʷ ʥʘ ʜʦʩʚʽʜʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʠʩʪʝʤʠ ʢʝʨʫʚʘʥʥʷ ʙʘʟʘʤʠ 

ʜʘʥʠʭ Teradata ʽ ʧʦʚ'ʷʟʘʥʠʭ ʟ ʥʝʶ ʤʝʪʦʜʘʭ ʧʘʨʘʣʝʣʴʥʦʾ ʦʙʨʦʙʢʠ. 

 

Informix Software 

ʉʪʨʘʪʝʛʽʷ ʢʦʤʧʘʥʽʾ ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʩʭʦʚʠʱ ʜʘʥʠʭ ʩʧʨʷʤʦʚʘʥʘ ʥʘ ʨʦʟʰʠʨʝʥʥʷ 

ʨʠʥʢʫ ʜʣʷ ʾʾ ʧʨʦʜʫʢʪʫ On-Line Dinamic Parallel Server. ɿʘʧʨʦʧʦʥʦʚʘʥʘ ʘʨʭʽʪʝʢʪʫʨʘ ʩʭʦ-

ʚʠʱʘ ʜʘʥʠʭ ʙʘʟʫʻʪʴʩʷ ʥʘ ʯʦʪʠʨʴʦʭ ʪʝʭʥʦʣʦʛʽʷʭ: ʨʝʣʷʮʽʡʥʽʡ ʙʘʟʠ ʜʘʥʠʭ, ʧʨʦʛʨʘʤʥʦʤʫ 

ʟʘʙʝʟʧʝʯʝʥʥʽ ʜʣʷ ʢʝʨʫʚʘʥʥʷ ʩʭʦʚʠʱʝʤ ʜʘʥʠʭ, ʟʘʩʦʙʘʭ ʜʦʩʪʫʧʫ ʜʦ ʜʘʥʠʭ ʽ ʧʣʘʪʬʦʨʤʽ 

ʚʽʜʢʨʠʪʠʭ ʩʠʩʪʝʤ. ʊʨʠ ʦʩʪʘʥʥʽ ʢʦʤʧʦʥʝʥʪʘ ʨʦʟʨʦʙʣʷʶʪʴʩʷ ʧʘʨʪʥʝʨʘʤʠ ʢʦʤʧʘʥʽʾ. ʇʽʩʣʷ 

https://www.oracle.com/database/data-warehouse/index.html
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ʚʠʭʦʜʫ ʋʥʽʚʝʨʩʘʣʴʥʦʛʦ ʉʝʨʚʝʨʘ, ʨʦʟʨʦʙʣʝʥʦʛʦ ʢʦʤʧʘʥʽʻʶ ʥʘ ʦʙ'ʻʢʪʥʦ-ʨʝʣʷʮʽʡʥʦʤʫ ʧʽ-

ʜʭʦʜʽ, ʽ ʚʽʥ ʙʫʜʝ  ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʜʣʷ ʧʦʙʫʜʦʚʠ OLAP. 

 

SAS Institute 

ʂʦʤʧʘʥʽʷ ʻ ʧʦʩʪʘʯʘʣʴʥʠʢʦʤ ʧʦʚʥʦʛʦ ʨʽʰʝʥʥʷ ʜʣʷ ʦʨʛʘʥʽʟʘʮʽʾ ʩʭʦʚʠʱʘ ʜʘʥʠʭ. 

ʇʽʜʭʽʜ ʟʘʩʥʦʚʘʥʠʡ ʥʘ ʥʘʩʪʫʧʥʦʤʫ: 

ǒ ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʦʩʪʫʧʫ ʜʦ ʜʘʥʠʭ ʟ ʤʦʞʣʠʚʽʩʪʶ ʾʭ ʚʠʪʷʛʘʥʥʷ ʟ ʥʘʡʨʽʟʥʦʤʘʥʽʪʥʽ-

ʰʠʭ ʩʭʦʚʠʱ ʜʘʥʠʭ (ʨʝʣʷʮʽʡʥʠʭ ʽ ʥʝʨʝʣʷʮʽʡʥʠʭ); 

ǒ ʧʝʨʝʪʚʦʨʝʥʥʷ ʜʘʥʠʭ ʽ ʤʘʥʽʧʫʣʶʚʘʥʥʷ ʥʠʤʠ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 4GL(fourth-

generation programming language ); 

ǒ ʥʘʷʚʥʽʩʪʴ ʩʝʨʚʝʨʘ ʙʘʛʘʪʦʚʠʤʽʨʥʠʭ ʙʘʟ ʜʘʥʠʭ; 

ǒ ʚʝʣʠʢʠʡ ʥʘʙʽʨ ʤʝʪʦʜʽʚ ʽ ʟʘʩʦʙʽʚ ʜʣʷ ʘʥʘʣʽʪʠʯʥʦʾ ʦʙʨʦʙʢʠ ʪʘ ʩʪʘʪʠʩʪʠʯʥʦʛʦ ʘʥʘ-

ʣʽʟʫ. 

 

 

 

Sybase 

ʉʪʨʘʪʝʛʽʷ ʢʦʤʧʘʥʽʾ ʚ ʦʙʣʘʩʪʽ ʩʭʦʚʠʱ ʜʘʥʠʭ ˇʨʫʥʪʫʻʪʴʩʷ ʥʘ ʨʦʟʨʦʙʣʝʥʽʡ ʾʡ ʘʨʭʽ-

ʪʝʢʪʫʨʽ Warehouse WORKS. ɺ ʦʩʥʦʚʽ ʧʽʜʭʦʜʫ ʧʝʨʝʙʫʚʘʻ ʨʝʣʷʮʽʡʥʘ ʉʂɹɼ Sybase 

Adaptive Server Enterprise 15.5, ʟʘʩʽʙ ʜʣʷ ʧʽʜʢʣʶʯʝʥʥʷ ʪʘ ʜʦʩʪʫʧʫ ʜʦ ʙʘʟ ʜʘʥʠʭ 

OmniCONNECT ʽ ʟʘʩʽʙ ʨʦʟʨʦʙʢʠ ʜʦʜʘʪʢʽʚ PowerBuilder. ʂʦʤʧʘʥʽʷ ʧʨʦʜʦʚʞʫʻ ʫʜʦʩʢʦʥʘ-

ʣʶʚʘʪʠ ʩʚʦʶ ʉʂɹɼ ʜʣʷ ʢʨʘʱʦʛʦ ʟʘʜʦʚʦʣʝʥʥʷ ʧʦʪʨʝʙ ʩʭʦʚʠʱ ʜʘʥʠʭ (ʥʘʧʨʠʢʣʘʜ, ʚʚʝ-

ʜʝʥʦ ʧʦʙʽʪʥʫ ʽʥʜʝʢʩʘʮʽʶ). 

 

Software AG 

ɼʽʷʣʴʥʽʩʪʴ ʢʦʤʧʘʥʽʾ ʚ ʦʙʣʘʩʪʽ ʩʭʦʚʠʱ ʜʘʥʠʭ ʚʽʜʙʫʚʘʻʪʴʩʷ ʚ ʨʘʤʢʘʭ ʧʨʦʛʨʘʤʠ 

Open Data Warehouse Initiative. ʇʨʦʛʨʘʤʘ ʙʘʟʫʻʪʴʩʷ ʥʘ ʦʩʥʦʚʥʠʭ ʧʨʦʜʫʢʪʘʭ ʢʦʤʧʘʥʽʾ 

ADABAS ʽ Natural 4GL, ʚʣʘʩʥʠʭ ʽ ʧʨʠʜʙʘʥʠʭ ʟʘʩʦʙʘʭ ʚʠʣʫʯʝʥʥʷ ʪʘ ʘʥʘʣʽʟʫ ʜʘʥʠʭ, ʟʘ-

ʩʦʙʽ ʢʝʨʫʚʘʥʥʷ ʩʭʦʚʠʱʝʤ ʜʘʥʠʭ SourcePoint, ʷʢʠʡ ʜʦʟʚʦʣʷʻ ʘʚʪʦʤʘʪʠʟʫʚʘʪʠ ʧʨʦʮʝʩ 

ʚʠʣʫʯʝʥʥʷ ʽ ʧʝʨʝʩʠʣʘʥʥʷ ʜʘʥʠʭ, ʘ ʪʘʢʦʞ ʾʭ ʟʘʚʘʥʪʘʞʝʥʥʷ ʚ ʩʭʦʚʠʱʝ ʜʘʥʠʭ. 

 

ʊʝʥʜʝʥʮʽʾ ʨʦʟʚʠʪʢʫ ʩʭʦʚʠʱ ʜʘʥʠʭ  

ɺʘʞʣʠʚʠʤʠ ʪʝʥʜʝʥʮʽʷʤʠ ʨʦʟʚʠʪʢʫ ʩʭʦʚʠʱ ʜʘʥʠʭ ʻ ʟʙʽʣʴʰʝʥʥʷ ʦʙʩʷʛʽʚ ʩʭʦʚʠʱ 

ʜʘʥʠʭ ʧʽʜʚʠʱʝʥʥʷ ʧʦʪʫʞʥʦʩʪʽ ʧʨʦʮʝʩʦʨʽʚ ʽ ʰʚʠʜʢʦʩʪʽ ʧʝʨʝʜʘʯʽ ʜʘʥʠʭ. ʋ ʧʦʜʘʣʴʰʦʤʫ 

ʦʙ'ʻʤ ʽʥʬʦʨʤʘʮʽʾ ʩʭʦʚʠʱʝ ʜʘʥʠʭ ʙʫʜʫʪʴ ʟʨʦʩʪʘʪʠ ʚ ʝʢʩʧʦʥʝʥʮʽʡʥʠʡ ʟʘʣʝʞʥʦʩʪʽ. 

 ʋ ʧʦʪʦʯʥʦʤʫ ʯʘʩʽ ʽ ʚ ʤʘʡʙʫʪʥʴʦʤʫ ʨʦʟʨʦʙʣʷʶʪʴʩʷ ʩʭʦʚʠʱʘ ʜʘʥʠʭ ʷʢʽ ʧʨʘʮʶʶʪʴ 

ʫ ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ, ʪʦʙʪʦ ʩʠʩʪʝʤʘ ETL ʦʙʨʦʙʣʷʻ ʚʠʭʽʜʥʽ ʜʘʥʽ ʚ ʪʘʢʦʤʫ ʪʝʤʧʽ ʷʢ ʚʦʥʠ 

ʚʠʭʦʜʷʪʴ ʟ ʚʠʨʦʙʥʠʯʠʭ ʘʙʦ ʙʽʟʥʝʩ ʧʨʦʮʝʩʽʚ. ʇʨʦʙʣʝʤʦʶ ʪʘʢʠʭ ʩʠʩʪʝʤ ʚ ʪʦʤʫ, ʱʦ ʧʽʜ 

ʯʘʩ ʦʙʨʦʙʢʠ ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ ʥʦʚʦʾ ʽʥʬʦʨʤʘʮʽʾ ʪʘ ʟʘʧʠʪʽʚ, ʚʠʥʠʢʘʻ ʧʝʨʝʚʘʥʪʘʞʝʥʥʷ ʩʠ-

ʩʪʝʤʠ ʷʢʝ ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ ʙʣʦʢʫʚʘʥʥʷ ʩʠʩʪʝʤʠ ʽ ʥʝʧʨʘʚʠʣʴʥʦʛʦ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ. 

https://en.wikipedia.org/wiki/Fourth-generation_programming_language
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ʎʷ ʧʨʦʙʣʝʤʘ ʚʠʨʽʰʫʻʪʴʩʷ ʟʘ ʨʘʭʫʥʦʢ ʨʦʟʨʦʙʢʠ ʥʦʚʠʭ ʤʝʪʦʜʽʚ ʦʙʨʦʙʢʠ ʽʥʬʦʨʤʘʮʽʾ ʚ 

ʩʠʩʪʝʤʽ ETL. ʉʪʨʫʢʪʫʨʘ ʽ ʘʨʭʽʪʝʢʪʫʨʘ ʩʭʦʚʠʱ ʜʘʥʠʭ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʚʽʜ ʘʨʭʽʪʝʢʪʫʨʠ ʙʘʟʠ 

ʜʘʥʠʭ, ʪʦʤʫ ʾʭ ʨʦʟʨʦʙʢʘ ʚʠʜʽʣʷʻʪʴʩʷ ʚ ʦʢʨʝʤʠʡ ʥʘʧʨʷʤʦʢ ʨʦʟʨʦʙʢʠ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠ-

ʩʪʝʤ . 

ʄʘʡʙʫʪʥʽʡ ʨʦʟʚʠʪʦʢ ʩʭʦʚʠʱ ʜʘʥʠʭ ʚʠʟʥʘʯʘʻʪʴʩʷ ʥʦʚʠʤʠ ʪʝʥʜʝʥʮʽʷʤʠ ʚ ʨʦʟʨʦʙʮʽ 

ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʽ ʚʠʨʦʙʥʠʮʪʚʘ ʪʝʭʥʽʯʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ. ʋ ʧʨʦʛʨʘʤʥʦʤʫ ʟʘ-

ʙʝʟʧʝʯʝʥʥʽ ʻ ʪʝʥʜʝʥʮʽʷ ʧʝʨʝʜʘʯʽ ʨʦʟʨʦʙʢʠ ʧʨʦʛʨʘʤ ʥʘ ʘʫʪʩʦʨʩʠʥʛ, ʽʥʰʠʤ ʢʦʤʧʘʥʽʷʤ. 

ʂʦʤʧʘʥʽʾ ʤʦʞʫʪʴ ʨʦʟʨʦʙʣʷʪʠ ʷʢ ʚʽʣʴʥʝ ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʪʘʢ ʽ ʩʚʦʻ ʘʚʪʦʨʩʴʢʝ 

ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ. ʊʘʢʠʡ ʧʽʜʭʽʜ ʨʦʙʠʪʴ ʨʦʟʨʦʙʢʫ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʙʽʣʴʰ ʛʥʫʯʢʠʤ ʽ ʧʨʠʩʪʦʩʦʚʘʥʠʤ ʜʦ ʚʠʤʦʛ ʨʠʥʢʫ. ɺ ʨʦʟʨʦʙʮʽ ʪʝʭʥʽʯʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʧʝʨʝʜʙʘʯʘʻʪʴʩʷ, ʱʦ ʜʦ ʙʘʟ ʜʘʥʠʭ ʤʦʞʝ ʙʫʪʠ ʧʽʜʢʣʶʯʝʥʦ ʚʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ ʨʽʟʥʦʤʘʥʽʪ-

ʥʠʭ ʧʨʠʣʘʜʽʚ, ʜʘʪʯʠʢʽʚ,  ʩʧʝʮʽʘʣʴʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ɯʥʪʝʨʥʝʪ ʪʘ ʩʫ-

ʯʘʩʥʽ ʤʝʪʦʜʠ ʽ ʟʘʩʦʙʠ ʧʝʨʝʜʘʯʽ ʽʥʬʦʨʤʘʮʽʾ . 

 

ɺʠʩʥʦʚʢʠ  
ʄʝʥʝʜʞʝʨʠ ʷʢʽ ʧʨʠʡʤʘʶʪʴ ʙʽʟʥʝʩ-ʨʽʰʝʥʥʷ   ʤʘʶʪʴ ʧʦʪʨʝʙʫ ʫ ʚʠʩʦʢʦʷʢʽʩʥʠʭ ʜʘ-

ʥʠʭ, ʟ ʷʢʠʤʠ ʚʦʥʠ ʧʨʘʮʶʶʪʴ. ɼʘʥʽ ʟʽʙʨʘʥʽ ʥʘ ʦʩʥʦʚʽ ʱʦʜʝʥʥʦʾ ʦʙʨʦʙʢʠ ʟʘʧʠʪʽʚ ʩʪʨʘʞ-

ʜʘʶʪʴ ʚʽʜ ʧʦʛʘʥʦʾ ʷʢʦʩʪʽ ʜʘʥʠʭ ʾʭ ʬʨʘʛʤʝʥʪʘʨʥʦʩʪʽ ʽ ʚʽʜʩʫʪʥʦʩʪʽ ʽʩʪʦʨʠʯʥʦʾ ʪʦʯʢʠ ʟʦʨʫ 

ʥʘ ʟʤʽʥʫ ʜʘʥʠʭ ʟ ʧʣʠʥʦʤ ʯʘʩʫ.  ʉʭʦʚʠʱʘ ʜʘʥʠʭ ʚʠʨʽʰʫʶʪʴ ʧʨʦʙʣʝʤʠ ʫʧʨʘʚʣʽʥʥʷ ʜʘ-

ʥʠʤʠ, ʽʥʪʝʛʨʘʮʽʻʶ ʽ ʷʢʽʩʪʶ ʜʘʥʠʭ. ɹʝʟ ʩʭʦʚʠʱ ʜʘʥʠʭ ʨʦʟʚ'ʷʟʦʢ ʮʠʭ ʧʨʦʙʣʝʤ ʙʫʚ ʙʠ ʧʦ-

ʚ'ʷʟʘʥʠʡ ʟ ʨʦʟʨʦʙʢʦʶ ʦʢʨʝʤʠʭ ʩʠʩʪʝʤ ʦʙʨʦʙʢʠ ʽʥʬʦʨʤʘʮʽʾ . ɺ ʨʝʟʫʣʴʪʘʪʽ ʩʭʦʚʠʱʘ ʜʘ-

ʥʠʭ ʟʥʠʞʫʶʪʴ ʚʘʨʪʽʩʪʴ ʧʽʜʪʨʠʤʢʠ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʽ ʟʘʙʝʟʧʝʯʫʶʪʴ ʢʨʘʱʫ ʦʩʥʦʚʫ ʜʣʷ 

ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʥʘ ʙʘʟʽ ʽʥʪʝʛʨʦʚʘʥʠʭ ʚʠʩʦʢʦʷʢʽʩʥʠʡ ʜʘʥʠʭ . 

ɼʠʟʘʡʥ, ʨʦʟʨʦʙʢʘ ʪʘ ʝʢʩʧʣʫʘʪʘʮʽʷ ʩʭʦʚʠʱ ʜʘʥʠʭ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʚʽʜ ʧʨʦʝʢʪʫʚʘʥʥʷ 

ʨʦʟʨʦʙʢʠ ʪʘ ʝʢʩʧʣʫʘʪʘʮʽʾ ʩʠʩʪʝʤ ʙʘʟ ʜʘʥʠʭ. ʉʭʦʚʠʱʘ ʜʘʥʠʭ ʥʝ ʻ ʚʝʣʠʢʦʶ ʙʘʟʦʶ ʜʘʥʠʭ 

ʘʣʝ ʻ ʧʨʦʮʝʩʦʤ ʦʪʨʠʤʘʥʥʷ ʧʦʪʨʽʙʥʦʾ ʽʥʬʦʨʤʘʮʽʾ, ʚ ʧʦʪʨʽʙʥʦʤʫ ʬʦʨʤʘʪʽ ʜʣʷ ʢʦʥʢʨʝʪʥʠʭ 

ʣʶʜʝʡ, ʱʦʙʠ ʚʦʥʠ ʧʨʠʡʥʷʣʠ ʝʬʝʢʪʠʚʥʽ ʙʽʟʥʝʩ-ʨʽʰʝʥʥʷ . 

ʂʦʥʪʨʦʣʴʥʽ ʟʘʧʠʪʘʥʥʷ 
1. ɼʘʡʪʝ ʚʠʟʥʘʯʝʥʥʷ ʧʦʥʷʪʪʶ ʢʦʥʩʦʣʽʜʘʮʽʾ ʜʘʥʠʭ. 

2. ʗʢ ʚʠʛʣʷʜʘʻ ʩʭʝʤʘ ʟʙʝʨʽʛʘʥʥʷ ʜʘʥʠʭ ʚ ʉʇʇʈ? 

3. ʗʢ ʚʠʛʣʷʜʘʻ ʩʭʝʤʘ  ʩʭʦʚʠʱʘ ʜʘʥʠʭ ʧʽʜʧʨʠʻʤʩʪʚʘ? 

4. ʗʢʽ ʧʝʨʝʚʘʛʠ ʽ ʥʝʜʦʣʽʢʠ ʤʘʻ ʙʘʛʘʪʦʚʠʤʽʨʥʝ ʩʭʦʚʠʱʝ ʜʘʥʠʭ?  

5. ʗʢʽ ʧʝʨʝʚʘʛʠ ʽ ʥʝʜʦʣʽʢʠ ʤʘʻ ʨʝʣʷʮʽʡʥʝ ʩʭʦʚʠʱʝ ʜʘʥʠʭ?  

6. ʇʦʷʩʥʽʪʴ ʣʦʛʽʯʥʽ ʩʭʝʤʠ ʦʨʛʘʥʽʟʘʮʽʾ ʨʝʣʷʮʽʡʥʠʭ ʩʭʦʚʠʱ ʜʘʥʠʭ ñɿʽʨʢʘò ʽ ñʉʥʽʞʠ-

ʥʢʘò.  

7. ʗʢ ʬʫʥʢʮʽʦʥʫʶʪʴ ʛʽʙʨʠʜʥʽ ʽ ʚʽʨʪʫʘʣʴʥʽ ʩʭʦʚʠʱʘ ʜʘʥʠʭ?  

8. ɼʣʷ ʯʦʛʦ ʧʦʪʨʽʙʥʽ ʷʢʽ ʧʝʨʝʚʘʛʠ ʥʘʜʘʶʪʴ  ʚʽʪʨʠʥʠ ʜʘʥʠʭ? 

9. ʗʢʠʤʠ ʻ ʧʝʨʩʧʝʢʪʠʚʠ ʨʦʟʚʠʪʢʫ ʉʇʇʈ? 
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ʊɽʄɸ 4. ʄʦʜʝʣʽ ʚ ʩʠʩʪʝʤʘʭ ʉʇʇʈ 
ɼʣʷ ʦʪʨʠʤʘʥʥʷ ʥʘʫʢʦʚʦ ʦʙˇʨʫʥʪʦʚʘʥʠʭ ʫʧʨʘʚʣʽʥʩʴʢʠʭ ʨʽʰʝʥʴ ʩʠʩʪʝʤʠ ʧʽʜʪʨʠʤʢʠ 

ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʤʘʪʝʤʘʪʠʯʥʽ ʤʦʜʝʣʽ. ʉʝʨʝʜ ʥʠʭ ʥʘʡʙʽʣʴʰ ʧʦʧʫʣʷʨ-

ʥʠʤʠ ʫ ʚʠʢʦʨʠʩʪʘʥʥʽ ʻ ʪʘʢʽ ʪʠʧʠ ʤʦʜʝʣʝʡ:  ʦʧʪʠʤʽʟʘʮʽʡʥʽ, ʩʪʘʪʠʩʪʠʯʥʦʛʦ ʘʥʘʣʽʟʫ, ʧʨʦ-

ʛʥʦʟʥʽ, ʥʝʡʨʦʤʝʨʝʞʝʚʽ. 

ɺʧʨʦʚʘʜʞʝʥʥʷ ʤʦʜʝʣʝʡ ʚ ʩʠʩʪʝʤʘʭ ʧʽʜʪʨʠʤʢʠ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʥʷ ʤʽʩʪʠʪʴ ʥʘʩʪʫ-

ʧʥʽ ʝʪʘʧʠ:  

ǒ ʌʦʨʤʘʣʽʟʘʮʽʷ ʚʠʭʽʜʥʦʾ ʧʨʦʙʣʝʤʠ. 

ǒ ʇʦʙʫʜʦʚʘ ʤʘʪʝʤʘʪʠʯʥʦʾ ʤʦʜʝʣʽ. 

ǒ ʈʦʟʚ'ʷʟʘʥʥʷ ʤʦʜʝʣʽ. 

ǒ ʇʝʨʝʚʽʨʢʘ ʘʜʝʢʚʘʪʥʦʩʪʽ ʤʦʜʝʣʽ. 

ǒ ɺ ʧʨʦʚʘʜʞʝʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʨʦʟʚ'ʷʟʢʫ . 

 

ʌʦʨʤʘʣʽʟʘʮʽʷ ʧʨʦʙʣʝʤʠ ʧʨʝʜʩʪʘʚʣʷʻ ʩʦʙʦʶ ʦʩʤʠʩʣʝʥʥʷ ʽ ʬʦʨʤʫʣʶʚʘʥʥʷ ʚ  ʯʽʪ-

ʢʽʡ ʧʠʩʴʤʦʚʽʡ ʬʦʨʤʽ ʩʫʪʽ ʝʢʦʥʦʤʽʯʥʦʾ ʯʠ ʦʨʛʘʥʽʟʘʮʽʡʥʦʾ ʧʨʦʙʣʝʤʠ.  ʅʘ ʮʴʦʤʫ ʝʪʘʧʽ ʤʘ-

ʶʪʴ ʙʫʪʠ ʚʠʟʥʘʯʝʥʽ ʢʨʠʪʝʨʽʾ  ɿʘ ʷʢʠʤʠ ʙʫʜʝ ʚʠʢʦʥʫʚʘʪʠʩʷ ʤʦʜʝʣʶʚʘʥʥʷ ʘ ʪʘʢʦʞ  

ʅʘ ʮʴʦʤʫ ʝʪʘʧʽ ʤʘʻ ʙʫʪʠ ʚʠʟʥʘʯʝʥʦ ʝʢʦʥʦʤʽʯʥʠʡ ʟʤʽʩʪ ʢʨʠʪʝʨʽʾʚ ʽ ʦʙʤʝʞʝʥʴ ʟʘ-

ʜʘʯʽ ʦʧʪʠʤʽʟʘʮʽʾ, ʘʙʦ ʤʝʪʘ ʩʪʘʪʠʩʪʠʯʥʦʛʦ ʘʥʘʣʽʟʫ, ʢʨʠʪʝʨʽʾ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʪʘ ʥʘʚʯʘʥʥʷ 

ʤʦʜʝʣʝʡ ʥʝʡʨʦʥʥʠʭ ʤʝʨʝʞ.   

ʇʽʩʣʷ ʪʦʛʦ, ʷʢ ʝʢʦʥʦʤʽʯʥʠʡ ʟʤʽʩʪ ʟʘʜʘʯʽ ʯʽʪʢʦ ʩʬʦʨʤʫʣʴʦʚʘʥʦ ʧʝʨʝʭʦʜʷʪʴ ʜʦ 

ʝʪʘʧʫ ʧʝʨʝʢʣʘʜʫ ʟʘʜʘʯʽ ʥʘ ʤʘʪʝʤʘʪʠʯʥʫ ʤʦʚʫ, ʪʦʙʪʦ ʧʦʙʫʜʦʚʫ ʤʘʪʝʤʘʪʠʯʥʦʾ ʤʦʜʝʣʽ . 

ʈʦʟʛʣʷʥʝʤʦ ʧʦʙʫʜʦʚʫ ʦʧʪʠʤʽʟʘʮʽʡʥʠʭ ʤʦʜʝʣʝʡ . ʆʧʪʠʤʽʟʘʮʽʡʥʘ ʤʦʜʝʣʴ ʤʽʩʪʠʪʴ 

ʢʨʠʪʝʨʽʡ ʦʧʪʠʤʽʟʘʮʽʾ ʷʢʠʡ ʥʘʟʠʚʘʻʪʴʩʷ ʮʽʣʴʦʚʦʶ ʬʫʥʢʮʽʻʶ ʪʘ  ʦʙʤʝʞʝʥʥʷ. 

ʂʨʠʪʝʨʽʡ ʦʧʪʠʤʽʟʘʮʽʾ ʮʝ ʧʦʢʘʟʥʠʢ ʝʬʝʢʪʠʚʥʦʩʪʽ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʩʠʩʪʝʤʠ ʫʧʨʘʚ-

ʣʽʥʥʷ. ʎʽʣʴʦʚʘ ʬʫʥʢʮʽʷ ʻ  ʤʘʪʝʤʘʪʠʯʥʠʤ ʬʦʨʤʫʣʶʚʘʥʥʷʤ  ʢʨʠʪʝʨʽʷ ʦʧʪʠʤʽʟʘʮʽʾ . 

ʎʽʣʴʦʚʘ ʬʫʥʢʮʽʷ  ʤʘʢʩʠʤʽʟʫʻʪʴʩʷ ʘʙʦ ʤʽʥʽʤʽʟʫʻʪʴʩʷ. ʅʘ ʮʽʣʴʦʚʫ ʬʫʥʢʮʽʶ ʥʘʢʣʘ-

ʜʘʶʪʴʩʷ ʦʙʤʝʞʝʥʥʷ ɿʘʟʚʠʯʘʡ , ʚʦʥʠ ʬʦʨʤʫʶʪʴʩʷ  ʫ ʚʠʛʣʷʜʽ ʥʝʨʽʚʥʦʩʪʝʡ. ɿʘʛʘʣʴʥʠʡ 

ʚʠʛʣʷʜ ʤʘʪʝʤʘʪʠʯʥʦʾ ʤʦʜʝʣʽ ʤʦʞʝ ʙʫʪʠ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʥʘʩʪʫʧʥʠʤ ʯʠʥʦʤ . 

 

p=min f0(x) 
 

ɔɇɒɋɌɋɓɓɥ  fi(x) bi  i=1,...,m 

 

 Ɋɋ  ʭ - ʟʤʽʥʥʘ ʟʘʜʘʯʽ ʦʧʪʠʤʽʟʘʮʽʾ; 

ǒ f0 - ʮʽʣʴʦʚʘ ʬʫʥʢʮʽʷ; 

ǒ  fi - ʦʙʤʝʞʝʥʥʷ; 

ǒ ὴ - ʦʧʪʠʤʘʣʴʥʝ ʟʥʘʯʝʥʥʷ ʮʽʣʴʦʚʦʾ ʬʫʥʢʮʽʾ/  
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ʈʠʩʫʥʦʢ 20.  ʄʦʜʝʣʽ ʚ ʟʘʜʘʯʘʭ ʉʇʇʈ ʪʘ ʤʝʪʦʜʠ ʾʭ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʨʦʟʚ'ʷʟʢʫ  

ɺʠʙʽʨ ʢʨʠʪʝʨʽʾʚ ʚ ʦʧʪʠʤʽʟʘʮʽʡʥʽ ʤʦʜʝʣʷʭ ʩʠʩʪʝʤ ʉʇʇʈ 
 

ɼʫʞʝ ʚʘʞʣʠʚʠʤ ʜʣʷ ʧʦʙʫʜʦʚʠ ʤʘʪʝʤʘʪʠʯʥʽ ʤʦʜʝʣʽ ʻ ʬʦʨʤʫʣʶʚʘʥʥʷ ʢʨʠʪʝʨʽʷ ʦʧ-

ʪʠʤʽʟʘʮʽʾ. ɯʩʥʫʶʪʴ ʟʘʜʘʯʽ ʦʧʪʠʤʽʟʘʮʽʾ ʟ ʦʜʥʠʤ ʢʨʠʪʝʨʽʻʤ ʽ ʙʘʛʘʪʦʢʨʠʪʝʨʽʘʣʴʥʽ ʟʘʜʘʯʽ . 

ɹʽʣʴʰʽʩʪʴ ʟʘʜʘʯ ʦʧʪʠʤʽʟʘʮʽʾ ʚʠʨʽʰʫʻʪʴʩʷ ʟ ʦʜʥʠʤ ʢʨʠʪʝʨʽʻʤ. ʗʢʱʦ ʢʨʠʪʝʨʽʾʚ ʜʝʢʽʣʴʢʘ 

ʥʝʦʙʭʽʜʥʦ ʟʘʩʪʦʩʫʚʘʪʠ ʚʽʜʧʦʚʽʜʥʦ ʤʝʪʦʜʠʢʫ, ʷʢʘ ʜʦʟʚʦʣʠʪʴ ʦʧʪʠʤʽʟʫʚʘʪʠ ʟʘʜʘʯʫ ʬʘʢ-

ʪʠʯʥʦ ʧʦ ʦʜʥʦʤʫ ʢʨʠʪʝʨʽʶ . ʈʦʟʛʣʷʥʝʤʦ ʯʦʤʫ ʥʝʦʙʭʽʜʥʦ ʦʧʪʠʤʽʟʫʚʘʪʠ ʟʘʜʘʯʫ ʟʘ ʦʜʥʠʤ 

ʢʨʠʪʝʨʽʻʤ. ʇʨʠʧʫʩʪʠʤʦ, ʱʦ ʥʝʦʙʭʽʜʥʦ ʟʤʦʜʝʣʶʚʘʪʠ ʦʧʪʠʤʽʟʘʮʽʶ ʚʠʨʦʙʥʠʯʦʛʦ ʧʨʦʮʝʩʫ 

ʥʘ ʧʽʜʧʨʠʻʤʩʪʚʽ ʟʘ ʜʚʦʤʘ ʢʨʠʪʝʨʽʷʤʠ ʧʨʠʙʫʪʦʢ ʽ ʩʦʙʽʚʘʨʪʽʩʪʴ ʷʢ ʚʠʜʥʦ ʟ ʨʠʩ.21  ʤʘʢʩʠ-

ʤʫʤ ʧʨʠʙʫʪʢʫ ʤʘʻʤʦ ʧʨʠ ʦʙʩʷʟʽ ʚʠʨʦʙʥʠʮʪʚʘ,  ʷʢʠʡ ʜʦʨʽʚʥʶʻ ʭ1, ʘ ʤʽʥʽʤʫʤ ʩʦʙʽʚʘʨʪʦʩʪʽ 

ʜʦʩʷʛʘʻʪʴʩʷ ʧʨʠ  ʦʙʩʷʟʽ x2.  ʗʢʱʦ ʤʠ ʟʘʩʪʦʩʫʻʤʦ ʦʙʠʜʚʘ ʢʨʠʪʝʨʽʷ ʜʣʷ ʧʨʠʡʥʷʪʪʷ ʨʽ-

ʰʝʥʥʷ , ʪʦ ʙʫʜʝʤʦ ʚʠʤʫʰʝʥʽ ʦʜʥʦʯʘʩʥʦ ʚʠʧʫʩʢʘʪʠ ʦʙʩʷʛ ʧʨʦʜʫʢʮʽʾ ʷʢʠʡ ʜʦʨʽʚʥʶʻ x1 i 

x2, ʘʣʝ ʮʝ ʥʝʤʦʞʣʠʚʦ. ʊʦʤʫ ʟ ʜʚʦʭ ʢʨʠʪʝʨʽʾʚ ʤʠ ʤʘʻʤʦ ʚʠʙʨʘʪʠ ʪʦʡ ʷʢʠʡ ʻ ʙʽʣʴʰ ʚʘʞ-

ʣʠʚʠʤ ʜʣʷ ʫʧʨʘʚʣʽʥʥʷ, ʘ ʽʥʰʠʡ ʟʨʦʙʠʪʠ ʦʙʤʝʞʝʥʥʷʤ.   

 

 

ʆʧʪʠʤʽʟʘʮʽʡʥʽ 

ʤʦʜʝʣʽ 

ʄʦʜʝʣʽ 
ʣʽʥʽʡʥʦʛʦ 
ʧʨʦʛʨʘ-
ʤʫʚʘʥʥʷ 

ʄʦʜʝʣʽ 
ʥʘ ʤʝʨʝ-
ʞʘʭ 

ʅʝʣʽʥʽʡʥ
ʽ ʤʦʜʝʣʽ 

ʄʦʜʝʣʽ ʜʠʥʘʤʽʯ-
ʥʦʛʦ ʧʨʦʛʨʘ-
ʤʫʚʘʥʥʷ 

ʅʝʡʨʦʥʥʽ 
ʤʝʨʝʞʽ 

ʊʨʘʥʩʧʦʨʪʥʽ 
ʟʘʜʘʯʽ 

ʄʦʜʝʣʽ 
ʧʨʠʟʥʘ-
ʯʝʥʥʷ 

ʄʦʜʝʣʽ ʥʘʡ-
ʢʦʨʦʪʰʦʛʦ 
ʰʣʷʭʫ, ʤʘʢ-
ʩʠʤʘʣʴʥʦʛʦ 

ʧʦʪʦʢʫ 

 

ʉʠʤʧʣʝʢʩʥʠʡ ʤʝʪʦʜ 

ʉʠʤʧʣʝʢʩʥʠʡ ʤʝʪʦʜ 

ʉʠʤʧʣʝʢʩʥʠʡ ʤʝʪʦʜ, 
ʋʛʦʨʩʴʢʠʡ ʤʝʪʦʜ 

ʄʝʪʦʜ ɼʝʡʢʩʪʨʠ, ɸʣ-
ʛʦʨʠʪʤ ʂʨʫʩʢʘʣʘ 

ʤʝʪʦʜ ɻʽʣʦʢ ʽ ʤʝʞ, 
ʤʝʪʦʜ ʇʘʫʝʣʘ, ʤʝ-
ʪʦʜ ʃʘʛʨʘʥʞʘ 

ʈʦʟʨʘʭʫʥʢʠ ʟʘ ʤʝ-
ʪʦʜʦʤ ʜʠʥʘʤʽʯʥʦʛʦ 
ʧʨʦʛʨʘʤʫʚʘʥʥʷ 

ʤʝʪʦʜʠ ʰʪʫʯʥʠʭ 
ʥʝʡʨʦʥʠʭ ʤʝʨʝʞ ʟ 
ʥʘʚʯʘʥʥʷʤ 

ʄʝʪʦʜ ʨʦʟʚô̫ ʟʢʫ 
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ʈʠʩʫʥʦʢ 21    ɿʘʜʘʯʘ ʟ ʜʚʦʤʘ ʢʨʠʪʝʨʽʷʤʠ  

 

ɺ ʽʥʰʦʤʫ ʧʽʜʭʦʜʽ ʫʩʽʤ ʢʨʠʪʝʨʽʷʤ ʥʘʜʘʶʪʴʩʷ ʚʘʛʠ . ɹʽʣʴʰ ʚʘʞʣʠʚʦʤʫ ʢʨʠʪʝʨʽʶ 

ʥʘʜʘʻʪʴʩʷ ʙʽʣʴʰʘ ʚʘʛʘ , ʤʝʥʰʝ ʚʘʞʣʠʚʦʤʫ - ʤʝʥʰʘ ʚʘʛʘ. ʉʫʤʘʨʥʘ ʚʘʛʘ ʫʩʽʭ ʢʨʠʪʝʨʽʾʚ 

ʤʘʻ ʜʦʨʽʚʥʶʚʘʪʠ ʦʜʠʥʠʮʽ.  ɿ ʮʠʭ ʢʨʠʪʝʨʽʾʚ ʬʦʨʤʫʻʪʴʩʷ ʦʜʠʥ ʤʫʣʴʪʠʧʣʽʢʘʪʠʚʥʠʡ ʯʠ ʘʜʠ-

ʪʠʚʥʠʡ ʢʨʠʪʝʨʽʡ. ɺ ʘʜʠʪʠʚʥʦʤʫ ʢʨʠʪʝʨʽʾ ʯʘʩʪʢʦʚʽ ʢʨʠʪʝʨʽʾ ʜʦʜʘʶʪʴʩʷ ʤʽʞ ʩʦʙʦʶ,  ʘ ʚ 

ʤʫʣʴʪʠʧʣʽʢʘʪʠʚʥʦʤʫ ʧʝʨʝʤʥʦʞʫʶʪʴʩʷ ʤʽʞ ʩʦʙʦʶ.  

ɼʣʷ ʨʦʟʚ'ʷʟʘʥʥʷ ʦʧʪʠʤʽʟʘʮʽʡʥʽ ʟʘʜʘʯʽ ʟ ʙʘʛʘʪʴʤʘ ʢʨʠʪʝʨʽʷʤʠ ʤʦʞʥʘ ʟʘʩʪʦʩʫʚʘʪʠ 

ʤʝʪʦʜ ʧʦʩʣʽʜʦʚʥʠʭ ʧʦʩʪʫʧʦʢ.  

ʇʨʦʮʝʜʫʨʘ ʚʠʨʽʰʝʥʥʷ ʙʘʛʘʪʦʢʨʠʪʝʨʽʘʣʴʥʦʾ ʟʘʜʘʯʽ ʤʝʪʦʜʦʤ ʧʦʩʣʽʜʦʚʥʠʭ ʧʦʩʪʫ-

ʧʦʢ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ ʚʩʽ ʯʘʩʪʢʦʚʽ ʢʨʠʪʝʨʽʾ ʨʦʟʪʘʰʦʚʫʶʪʴ ʽ ʥʫʤʝʨʫʶʪʴ ʫ ʧʦʨʷʜʢʫ ʾʭ 

ʚʽʜʥʦʩʥʦʾ ʚʘʞʣʠʚʦʩʪʽ; ʤʘʢʩʠʤʽʟʫʶʪʴ (ʘʙʦ ʤʽʥʽʤʫʟʫʶʪʴ) ʟʘ ʧʝʨʰʠʤ, ʥʘʡʙʽʣʴʰ ʚʘʞʣʠʚʠʤ 

ʢʨʠʪʝʨʽʻʤ; ʧʦʪʽʤ ʧʨʠʟʥʘʯʘʶʪʴ ʚʝʣʠʯʠʥʫ ʜʦʧʫʩʪʠʤʦʛʦ ʟʥʠʞʝʥʥʷ ʟʥʘʯʝʥʥʷ ʮʴʦʛʦ ʢʨʠʪʝ-

ʨʽʶ ʽ ʤʘʢʩʠʤʽʟʫʶʪʴ ʜʨʫʛʠʡ ʟʘ ʚʘʞʣʠʚʽʩʪʶ ʯʘʩʪʢʦʚʠʡ ʢʨʠʪʝʨʽʡ ʟʘ ʫʤʦʚʠ, ʱʦ ʟʥʘʯʝʥʥʷ 

ʧʝʨʰʦʛʦ ʢʨʠʪʝʨʽʶ ʥʝ ʧʦʚʠʥʥʦ ʚʽʜʨʽʟʥʷʪʠʩʷ ʚʽʜ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʙʽʣʴʰ ʥʽʞ ʥʘ ʚʝʣʠʯʠʥʫ 

ʚʩʪʘʥʦʚʣʝʥʦʛʦ ʟʥʠʞʝʥʥʷ (ʧʦʩʪʫʧʢʠ); ʟʥʦʚʫ ʧʨʠʟʥʘʯʘʶʪʴ ʚʝʣʠʯʠʥʫ ʧʦʩʪʫʧʢʠ, ʘʣʝ ʚʞʝ 

ʟʘ ʜʨʫʛʠʤ ʢʨʠʪʝʨʽʻʤ ʽ ʟʥʘʭʦʜʷʪʴ ʤʘʢʩʠʤʫʤ ʪʨʝʪʴʦʛʦ ʟʘ ʚʘʞʣʠʚʽʩʪʶ ʢʨʠʪʝʨʽʶ ʟʘ ʫʤʦʚʠ, 

ʱʦʙ ʟʥʘʯʝʥʥʷ ʧʝʨʰʠʭ ʜʚʦʭ ʢʨʠʪʝʨʽʾʚ ʥʝ ʚʽʜʨʽʟʥʷʣʠʩʷ ʚʽʜ ʨʘʥʽʰʝ ʟʥʘʡʜʝʥʠʭ ʤʘʢʩʠʤʘ-

ʣʴʥʠʭ ʟʥʘʯʝʥʴ ʙʽʣʴʰʝ ʥʽʞ ʥʘ ʚʝʣʠʯʠʥʠ ʚʽʜʧʦʚʽʜʥʠʭ ʧʦʩʪʫʧʦʢ; ʜʘʣʽ ʧʦʜʽʙʥʠʤ ʞʝ ʯʠʥʦʤ 

ʧʦ ʯʝʨʟʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚʩʽ ʽʥʰʽ ʯʘʩʪʢʦʚʽ ʢʨʠʪʝʨʽʾ; ʦʧʪʠʤʘʣʴʥʦʶ ʙʫʜʝ ʪʘ ʩʪʨʘʪʝʛʽʷ, 

ʷʢʘ ʦʪʨʠʤʘʥʘ ʧʨʠ ʚʠʨʽʰʝʥʥʽ ʟʘʜʘʯʽ ʧʦʰʫʢʫ ʫʤʦʚʥʦʛʦ ʤʘʢʩʠʤʫʤʫ ʦʩʪʘʥʥʴʦʛʦ ʟʘ ʚʘʞʣʠ-

ʚʽʩʪʶ ʢʨʠʪʝʨʽʶ. ʊʘʢʠʤ ʯʠʥʦʤ, ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʤʝʪʦʜʫ ʧʦʩʣʽʜʦʚʥʠʭ ʧʦʩʪʫʧʦʢ ʙʘʛʘʪʦʢ-

ʨʠʪʝʨʽʘʣʴʥʘ ʟʘʜʘʯʘ ʟʚʦʜʠʪʴʩʷ ʜʦ ʧʦʯʝʨʛʦʚʦʾ ʤʘʢʩʠʤʽʟʘʮʽʾ ʯʘʩʪʢʦʚʠʭ ʢʨʠʪʝʨʽʾʚ ʽ ʚʠʙʦʨʫ 

ʚʝʣʠʯʠʥ ʧʦʩʪʫʧʦʢ. 

ʩʦʙʽʚʨʪʽʩʪʴ 

ʇʨʠʙʫʪʦʢ 

ʭ1 ʭ2 

ʦʙʩʷʛ ʚʠʨʦʙʥʠʮʪʚʘ 
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ʈʦʟʛʣʷʥʝʤʦ ʜʝʢʽʣʴʢʘ ʪʠʧʽʚ ʦʧʪʠʤʽʟʘʮʽʡʥʠʭ  ʤʦʜʝʣʝʡ. ʉʝʨʝʜ ʥʘʡʙʽʣʴʰ ʫʞʠʚʘʥʠʭ 

ʤʘʪʝʤʘʪʠʯʥʠʭ ʤʦʜʝʣʝʡ ʜʣʷ ʦʧʪʠʤʽʟʘʮʽʾ ʝʢʦʥʦʤʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʻ ʤʦʜʝʣʽ ʣʽʥʽʡʥʦʛʦ ʧʨʦ-

ʛʨʘʤʫʚʘʥʥʷ.  

ɽʢʦʥʦʤʽʢʦ-ʤʘʪʝʤʘʪʠʯʥʽ ʤʦʜʝʣʽ ʣʽʥʽʡʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ 
ɿʘʜʘʯʘʤʠ ʣʽʥʽʡʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʥʘʟʠʚʘʶʪʴ ʟʘʜʘʯʽ ʦʧʪʠʤʽʟʘʮʽʾ, ʱʦ ʤʘʶʪʴ ʪʘʢʽ 

ʦʩʦʙʣʠʚʦʩʪʽ: 

ǒ ʢʨʠʪʝʨʽʡ ʦʧʪʠʤʽʟʘʮʽʾ ʻ ʣʽʥʽʡʥʦʶ ʬʫʥʢʮʽʻʶ ʚʽʜ ʥʝʚʽʜʦʤʠʭ ʟʘʜʘʯʽ ʭ1,ʭ2,.. xn; 

ǒ ʦʙʤʝʞʝʥʥʷ, ʱʦ ʥʘʢʣʘʜʘʶʪʴʩʷ ʥʘ ʤʦʞʣʠʚʽ ʨʦʟʚ'ʷʟʢʠ ʤʘʶʪʴ ʪʠʧ ʣʽʥʽʡʥʠʭ ʨʽʚʥʦʩ-

ʪʝʡ ʘʙʦ ʥʝʨʽʚʥʦʩʪʝʡ; 

ǒ ʟʤʽʥʥʽ ʧʨʠʡʤʘʶʪʴ ʥʝ ʚʽʜôʻʤʥʽ ʟʥʘʯʝʥʥʷ.  

ʄʘʪʝʤʘʪʠʯʥʘ ʧʦʩʪʘʥʦʚʢʘ ʟʘʜʘʯʽ ʣʽʥʽʡʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʚ ʟʘʛʘʣʴʥʦʤʫ ʚʠʧʘʜʢʫ 

ʩʬʦʨʤʫʣʶʻʪʴʩʷ ʪʘʢʠʤ ʯʠʥʦʤ. 

ʅʝʭʘʡ  - ʥʝʚʽʜʦʤʽ ʟʘʜʘʯʽ , ʘij- ʢʦʝʬʽʮʽʻʥʪʠ ʧʨʠ ʥʝʚʽʜʦʤʠʭ, bi-ʦʙʤʝʞʝʥʥʷ , Z - 

ʢʨʠʪʝʨʽʡ ʦʧʪʠʤʽʟʘʮʽʾ, cj-ʢʦʝʬʽʮʽʻʥʪʠ ʧʨʠ ʥʝʚʽʜʦʤʠʭ ʫ ʤʘʪʝʤʘʪʠʯʥʦʤʫ ʬʦʨʤʫʣʶʚʘʥʥʽ 

ʢʨʠʪʝʨʽʶ ʦʧʪʠʤʽʟʘʮʽʾ. 

 

 

 

 

ʅʝʦʙʭʽʜʥʦ ʚʠʟʥʘʯʠʪʠ ʪʘʢʽ ʥʝʚʽʜôʻʤʥʽ ʟʥʘʯʝʥʥʷ ʟʤʽʥʥʠʭ ʭ1 ,ʭ2 , ʭ3 ,. . , ʭn , ʱʦ ʟʘʜʦ-

ʚʦʣʴʥʷʶʪʴ ʫʤʦʚʘʤ ( I ) , ʧʨʠ ʷʢʠʭ ʣʽʥʽʡʥʘ ʬʫʥʢʮʽʷ  Z ʧʝʨʝʪʚʦʨʠʪʴʩʷ ʚ ʦʧʪʠʤʫʤ (ʤʽʥʽʤʫʤ 

ʘʙʦ ʤʘʢʩʠʤʫʤ ʫ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʝʢʦʥʦʤʽʯʥʦʛʦ ʟʤʽʩʪʫ ʟʘʜʘʯʽ). 
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ɼʣʷ ʨʦʟʚ'ʷʟʘʥʥʷ ʟʘʜʘʯ ʣʽʥʽʡʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʧʨʠ ʜʦʚʽʣʴʥʦʤʫ ʯʠʩʣʽ ʟʤʽʥʥʠʭ ʭj 

ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʦʙʯʠʩʣʶʚʘʣʴʥʽ ʤʝʪʦʜʠ, ʥʘʡʙʽʣʴʰ ʫʥʽʚʝʨʩʘʣʴʥʠʤ , ʩʝʨʝʜ ʷʢʠʭ ʻ ʩʠʤʧ-

ʣʝʢʩʥʠʡ ʤʝʪʦʜ.  

ʎʽʣʦʯʠʩʣʦʚʽ ʟʘʜʘʯʽ ʣʽʥʽʡʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ 
 

 
ʆʧʪʠʤʽʟʘʮʽʡʥʘ ʟʘʜʘʯʘ, ʟʤʽʥʥʽ ʷʢʦʾ ʟʘ ʬʽʟʠʯʥʠʤ ʟʤʽʩʪʦʤ ʤʦʞʫʪʴ ʧʨʠʡʤʘʪʠ ʣʠʰʝ 

ʮʽʣʦʯʠʩʣʦʚʽ ʟʥʘʯʝʥʥʷ, ʥʘʟʠʚʘʻʪʴʩʷ ʟʘʜʘʯʝʶ ʮʽʣʦʯʠʩʣʦʚʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ. ʆʙʤʝʞʠ-

ʤʦʩʷ ʨʦʟʛʣʷʜʦʤ ʚʠʧʘʜʢʫ, ʢʦʣʠ ʮʽʣʴʦʚʘ ʬʫʥʢʮʽʷ ʡ ʩʠʩʪʝʤʘ ʦʙʤʝʞʝʥʴ ʟʘʜʘʯʽ ʻ ʣʽʥʽʡ-

ʥʠʤʠ. ʇʨʠ ʮʴʦʤʫ ʤʘʪʝʤʘʪʠʯʥʘ ʤʦʜʝʣʴ ʟʘʜʘʯʽ ʤʘʻ ʚʠʛʣʷʜ 

  

  (1) 

  (2) 

  (3) 

  (4) 

ʈʦʟʚôʷʟʦʢ ʟʘʜʘʯʽ (1) - (4) ʤʦʞʥʘ ʟʥʘʡʪʠ ʦʜʥʠʤ ʽʟ ʨʦʟʛʣʷʥʫʪʠʭ ʨʘʥʽʰʝ ʤʝʪʦʜʽʚ. 

ʇʨʦʪʝ ʨʦʟʚ'ʷʟʘʥʥʷ ʤʦʞʝ ʚʠʷʚʠʪʠʩʷ ʷʢ ʮʽʣʦʯʠʩʣʦʚʠʤ, ʪʘʢ ʽ ʥʽ. ʊʦʤʫ ʫ ʟʘʛʘʣʴʥʦʤʫ ʚʠʧʘ-

ʜʢʫ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʮʽʣʦʯʠʩʣʦʚʦʛʦ ʨʦʟʚôʷʟʢʫ ʟʘʜʘʯʽ (1) - (4) ʧʦʪʨʽʙʥʦ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʩʧʝʮʽʘʣʴʥʠʭ ʤʝʪʦʜʽʚ. ʆʜʥʠʤ ʽʟ ʥʘʡʙʽʣʴʰʝ ʧʦʰʠʨʝʥʠʭ ʤʝʪʦʜʽʚ ʨʦʟʚôʷʟʢʫ ʟʘʜʘʯʽ (1) - (4) 

ʻ ʤʝʪʦʜ ɻʦʤʦʨʽ ʘʙʦ ʤʝʪʦʜ ɻʽʣʦʢ ʽ ʤʝʞ. 

 

ɿʘʜʘʯʽ ʜʨʦʙʦʚʦ-ʣʽʥʽʡʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ 
 

ɼʣʷ ʧʝʚʥʦʛʦ ʢʣʘʩʫ ʧʨʘʢʪʠʯʥʠʭ ʟʘʜʘʯ, ʮʽʣʴʦʚʘ ʬʫʥʢʮʽʷ ʤʦʞʝ ʷʚʣʷʪʠ ʩʦʙʦʶ ʚʽʜ-

ʥʦʰʝʥʥʷ ʜʚʦʭ ʣʽʥʽʡʥʠʭ ʬʫʥʢʮʽʡ. ʆʙʤʝʞʝʥʥʷ ʧʨʠ ʮʴʦʤʫ ʻ ʣʽʥʽʡʥʠʤʠ. ʎʝ ʻ ʟʘʜʘʯʘ ʜʨʦ-

ʙʦʚʦ-ʣʽʥʽʡʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ, ʱʦ ʤʘʻ ʚʠʛʣʷʜ 

  (5) 

 ; (6) 

 . (7) 
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 ʊʫʪ - ʟʘʜʘʥʽ ʢʦʥʩʪʘʥʪʠ. ʂʨʽʤ ʪʦʛʦ, ʟʘʟʥʘʯʠʤʦ, ʱʦ  . 

΅ ΛΔΗΔΟαΡΣΠΨ ΖΜΤΔΘΞΨ ΛΔΘΔάΔ ΘΥΣΕΣΖΣ-ΟκΡκΝΡΣΗΣ ΤΥΣΗΥΔΠΨΖΔΡΡδ (5)  (7) ΠΣΚΙ 

ΕΨΧΜ ΛΖΙΘΙΡΔ ΘΣ ΛΔΘΔάκ ΟκΡκΝΡΣΗΣ ΤΥΣΗΥΔΠΨΖΔΡΡδ. ͩΟδ ΫαΣΗΣ ΖΖΙΘΙΠΣ ΡΣΖκ ΛΠκΡΡκ 

  (8) 

  (9) 

 ͧΜΞΣΥΜΦΧΣΖΨγάΜ ΖΖΙΘΙΡκ ΤΣΛΡΔάΙΡΡδ (8), (9), ΤΣάΔΧΞΣΖΨ ΛΔΘΔάΨ (5)  (7) ΛΖΣ-

ΘΜΠΣ ΘΣ ΡΔΦΧΨΤΡΣλ ΛΔΘΔάκ: 

  (10) 

  (11) 

  (12) 

  (13) 
 
 ɿʘʜʘʯʘ (10) - (13) ʨʦʟʚ'ʷʟʫʻʪʴʩʷ ʩʠʤʧʣʝʢʩʥʠʤ ʤʝʪʦʜʦʤ.  

 

ʅʝʣʽʥʽʡʥʝ ʤʦʜʝʣʶʚʘʥʥʷ. ɿʘʛʘʣʴʥʘ ʧʦʩʪʘʥʦʚʢʘ ʟʘʜʘʯ ʥʝʣʽʥʽʡ-
ʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ 

 

 ʋ ʟʘʛʘʣʴʥʦʤʫ ʚʠʧʘʜʢʫ ʟʘʜʘʯʘ ʥʝʣʽʥʽʡʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʩʬʦʨʤʫʣʶʻʪʴʩʷ ʪʘʢ: 

ʚʠʟʥʘʯʠʪʠ ʝʢʩʪʨʝʤʘʣʴʥʝ ʟʥʘʯʝʥʥʷ ʬʫʥʢʮʽʾ f (x1,x2,é,xn), 

 

f(x1,x2,é,xn) Ÿ extr                                                           (14) 

 

ʟʘ ʫʤʦʚʠ, ʱʦ ʟʤʽʥʥʽ x1,x2,é,xn ʟʘʜʦʚʦʣʴʥʷʶʪʴ ʦʙʤʝʞʝʥʥʷʤ    

 

qi(x1,x2,é,xn) <  bi,       

qj(x1,x2,é,xn) >   bj ,         (15)  
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qs(x1,x2,é,xn) =  bs,      ,  

 f, q - ʬʫʥʢʮʽʾ n ʟʤʽʥʥʠʭ,  bs- ʟʘʜʘʥʽ ʯʠʩʣʘ. (s = i,j,l). 

 ɿʥʘʯʝʥʥʷ ʟʤʽʥʥʠʭ xi ( ), ʱʦ ʟʘʜʦʚʦʣʴʥʷʶʪʴ (15) ʥʘʟʠʚʘʶʪʴʩʷ ʧʨʠʧʫ-

ʩʪʠʤʠʤʠ ʨʦʟʚ'ʷʟʘʥʥʷʤʠ, ʘ ʧʨʠʧʫʩʪʠʤʝ ʨʦʟʚ'ʷʟʘʥʥʷ x* = (x1
*,x2

*,é,xn
*), ʷʢʝ ʜʦʩʪʘʚʣʷʻ ʚ 

ʝʢʩʪʨʝʤʫʤ ʬʫʥʢʮʽʶ f ʥʘʟʠʚʘʻʪʴʩʷ ʦʧʪʠʤʘʣʴʥʠʤ ʨʦʟʚ'ʷʟʘʥʥʷʤ ʟʘʜʘʯʽ (14),(15). ʗʢʱʦ 

ʭʦʯʘ ʙ ʦʜʥʘ ʟ ʬʫʥʢʮʽʡ ʻ ʥʝʣʽʥʽʡʥʦʶ, ʪʦ ʟʘʜʘʯʘ (14), (15) ʧʨʝʜʩʪʘʚʣʷʻ  ʩʦʙʦʶ ʟʘʜʘʯʫ 

ʥʝʣʽʥʽʡʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ (ʅʇ). ʋʥʽʚʝʨʩʘʣʴʥʠʭ ʤʝʪʦʜʽʚ ʨʦʟʚ'ʷʟʘʥʥʷ ʟʘʜʘʯ ʅʇ ʥʝ ʽʩ-

ʥʫʻ. ʋ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʚʠʛʣʷʜʫ ʬʫʥʢʮʽʾ (14) ʽ ʦʙʤʝʞʝʥʴ (15) ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʪʦʡ ʘʙʦ ʽʥ-

ʰʠʡ ʤʝʪʦʜ ʨʦʟʚ'ʷʟʘʥʥʷ. 

ʗʢʱʦ ʩʠʩʪʝʤʘ ʦʙʤʝʞʝʥʴ ʥʘ ʟʤʽʥʥʽ x1,x2,é,xn ʤʽʩʪʠʪʴ ʪʽʣʴʢʠ ʨʽʚʥʷʥʥʷ, ʪʦ ʮʝ ʻ ʦʢ-

ʨʝʤʠʡ ʚʠʧʘʜʦʢ ʟʘʜʘʯʽ ʅʇ: 

 

     f (x1,x2,é,xn)Ÿextr,                                                                            (16) 

                         qi(x1,x2,é,xn)=bi,      .                                                                  

(17) 

ʌʫʥʢʮʽʾ f,  qi ( )   ʻ ʪʘʢʠʤʠ, ʱʦ  ʜʠʬʝʨʝʥʮʽʶʶʪʴʩʷ.  

 

ɸʣʛʦʨʠʪʤ ʨʦʟʚôʷʟʘʥʥʷ ʟʘʜʘʯʽ ʤʝʪʦʜʦʤ ʤʥʦʞʥʠʢʽʚ ʃʘʛʨʘʥʞʘ 

 

 ɿʘʜʘʯʘ (16), (17) ʥʘ ʫʤʦʚʥʠʡ ʝʢʩʪʨʝʤʫʤ ʤʦʞʝ ʙʫʪʠ ʨʦʟʚ'ʷʟʘʥʘ ʤʝʪʦʜʦʤ ʤʥʦʞ-

ʥʠʢʽʚ ʃʘʛʨʘʥʞʘ, ʱʦ ʥʘʣʽʯʫʻ ʪʘʢʽ ʦʩʥʦʚʥʽ ʝʪʘʧʠ: 

1. ʋʚʦʜʠʪʴʩʷ  ʥʘʙʽʨ ʜʦʧʦʤʽʞʥʠʭ ʟʤʽʥʥʠʭ ɚ1,ɚ2,é,ɚm ʟʘ ʢʽʣʴʢʽʩʪʶ ʦʙʤʝʞʝʥʴ (8.2), ʱʦ 

ʥʘʟʠʚʘʶʪʴʩʷ ʥʝʚʠʟʥʘʯʝʥʠʤʠ ʤʥʦʞʥʠʢʘʤʠ ʃʘʛʨʘʥʞʘ. 

2. ʋʢʣʘʜʘʻʪʴʩʷ ʬʫʥʢʮʽʷ ʃʘʛʨʘʥʞʘ 

 

    .          (18) 
3. ʉʢʣʘʜʘʻʪʴʩʷ ʩʠʩʪʝʤʘ ʨʽʚʥʷʥʴ: 

  

 
4.  ʉʠʩʪʝʤʘ (7.4) ʤʽʩʪʠʪʴ (n+m) ʨʽʚʥʷʥʴ, ʨʦʟʚ'ʷʟʫʶʯʠ ʾʭ ʚʠʟʥʘʯʘʶʪʴ ʥʝʚʽʜʦʤʽ 

x1
*,x2

*,é,xn
*, ɚ1

*,ɚ2*,é,ɚm
*. ʅʝʦʙʭʽʜʥʦʶ ʫʤʦʚʦʶ  ʪʦʛʦ, ʱʦ ʪʦʯʢʘ x1*,x2*,é,xn* ʻ 

ʨʦʟʚôʷʟʢʦʤ ʟʘʜʘʯʽ, ʤʘʻ ʙʫʪʠ ʚʠʢʦʥʘʥʥʷ ʨʽʚʥʦʩʪʝʡ (19).  ʉʠʩʪʝʤʘ (19) ʤʘʻ ʜʝʢʽʣʴʢʘ 
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ʨʦʟʚ'ʷʟʘʥʴ ʽ ʚʦʥʠ ʧʦ ʯʝʨʟʽ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʧʽʜʩʪʘʚʣʷʶʪʴʩʷ ʚ (16) ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ 

ʚʠʜʫ ʝʢʩʪʨʝʤʫʤʫ.  

 

ʄʦʜʝʣʽ, ʷʢʽ ʟʘʩʪʦʩʦʚʫʶʪʴ ʤʘʪʝʤʘʪʠʯʥʠʡ ʘʧʘʨʘʪ ʪʝʦʨʽʾ ʽʛʦʨ 
 

 ɻʨʘ ð ʮʝ ʜʽʡʩʥʠʡ ʘʙʦ ʬʦʨʤʘʣʴʥʠʡ ʢʦʥʬʣʽʢʪ, ʫ ʷʢʦʤʫ ʻ ʧʨʠʥʘʡʤʥʽ ʜʚʘ 

ʫʯʘʩʥʠʢʠ (ʛʨʘʚʮʽ), ʢʦʞʥʠʡ ʽʟ ʷʢʠʭ ʧʨʘʛʥʝ ʜʦʩʷʛʥʝʥʥʷ ʚʣʘʩʥʠʭ ʮʽʣʝʡ. 

 ʆʜʥʦʟʥʘʯʥʠʡ ʦʧʠʩ ʚʠʙʦʨʫ, ʷʢʠʡ ʟʜʽʡʩʥʶʻ ʛʨʘʚʝʮʴ ʫ ʢʦʞʥʽʡ ʟ ʤʦʞʣʠʚʠʭ ʩʠʪʫʘ-

ʮʽʡ, ʥʘʟʠʚʘʻʪʴʩʷ ʩʪʨʘʪʝʛʽʻʶ ʛʨʘʚʮʷ. 

 ʉʪʨʘʪʝʛʽʷ ʛʨʘʚʮʷ ʥʘʟʠʚʘʻʪʴʩʷ ʦʧʪʠʤʘʣʴʥʦʶ, ʷʢʱʦ ʧʨʠ ʙʘʛʘʪʦʢʨʘʪʥʦʤʫ ʧʦʚʪʦ-

ʨʝʥʥʽ ʛʨʠ ʚʦʥʘ ʟʘʙʝʟʧʝʯʫʻ ʛʨʘʚʮʶ ʤʘʢʩʠʤʘʣʴʥʠʡ ʩʝʨʝʜʥʽʡ ʚʠʛʨʘʰ (ʤʽʥʽʤʘʣʴʥʠʡ ʩʝʨʝ-

ʜʥʽʡ ʧʨʦʛʨʘʰ). 

 

ʇʦʩʪʘʥʦʚʢʘ ʟʘʜʘʯʽ 

 
ʅʝʭʘʡ ʻ ʜʚʘ ʛʨʘʚʮʽ, ʦʜʠʥ ʽʟ ʷʢʠʭ ʤʦʞʝ ʚʠʙʨʘʪʠ i-ʶ ʩʪʨʘʪʝʛʽʶ ʟ m-ʤʦʞʣʠʚʠʭ (i=1, 

m), ʘ ʜʨʫʛʠʡ, ʥʝ ʟʥʘʶʯʠ ʚʠʙʦʨʫ ʧʝʨʰʦʛʦ, ʚʠʙʠʨʘʻ j-ʶ ʩʪʨʘʪʝʛʽʶ ʟ n-ʤʦʞʣʠʚʠʭ (j=1, n). 

ʋ ʨʝʟʫʣʴʪʘʪʽ ʧʝʨʰʠʡ ʛʨʘʚʝʮʴ ʚʠʛʨʘʻ ʢʽʣʴʢʽʩʪʴ ʘ(ij), ʘ ʜʨʫʛʠʡ ʧʨʦʛʨʘʻ ʮʶ ʢʽʣʴʢʽʩʪʴ. ʄʘʪ-

ʨʠʮʷ 

  

                     (20) 
ʥʘʟʠʚʘʻʪʴʩʷ ʤʘʪʨʠʮʝʶ ʛʨʠ. ʈʷʜʢʠ ʤʘʪʨʠʮʽ ɸ ʚʽʜʧʦʚʽʜʘʶʪʴ ʩʪʨʘʪʝʛʽʷʤ ʧʝʨʰʦʛʦ 

ʛʨʘʚʮʷ, ʘ ʩʪʦʚʧʯʠʢʘʤ-ʩʪʨʘʪʝʛʽʷʤ ʜʨʫʛʦʛʦ. ʎʽ ʩʪʨʘʪʝʛʽʾ ʥʘʟʠʚʘʶʪʴʩʷ ʯʠʩʪʠʤʠ. 

  ʏʠʩʣʦ Ŭ=  ʥʘʟʠʚʘʻʪʴʩʷ ʥʠʞʥʴʦʶ ʮʽʥʦʶ ʛʨʠ, ʘ ʚʽʜʧʦʚʽʜʥʘ Ŭ 

ʩʪʨʘʪʝʛʽʷ ʤʘʢʩʠʤʽʥʦʶ. 

ʏʠʩʣʦ ΡΔΛΜΖΔθΧαΦδ ΖΙΥΪΡαΣγ ΫκΡΣγ ΗΥΜ, Δ ΖκΘΤΣΖκΘΡΔ ̝ 

ΦΧΥΔΧΙΗκδ ΠκΡκΠΔΞΦΡΣγ. ͺΜΚΡδ ΫκΡΔ ΗΥΜ ΛΔΖΚΘΜ ΡΙ ΤΙΥΙΖΙΥέΨθ ΖΙΥΪΡγ, ΧΣΕΧΣ ̜  ̝. 

 

ʈʦʟʚôʷʟʦʢ ʛʨʠ ʽʟ ʩʽʜʣʦʚʦʶ ʪʦʯʢʦʶ 

 
ʗʢʱʦ Ŭ= ɓ=V, ʪʦ ʯʠʩʣʦ V ʥʘʟʠʚʘʻʪʴʩʷ ʮʽʥʦʶ ʛʨʠ, ʘ ʩʘʤʘ ʛʨʘ ʻ ʛʨʘ ʽʟ ʩʽʜʣʦʚʦʶ 

ʪʦʯʢʦʶ. ɼʣʷ ʛʨʠ ʽʟ ʩʽʜʣʦʚʦʶ ʪʦʯʢʦʶ ʾʾ ʨʦʟʚôʷʟʦʢ ʩʢʣʘʜʘʻʪʴʩʷ ʫ ʚʠʟʥʘʯʝʥʥʽ ʮʽʥʠ ʛʨʠ, ʘ 

ʪʘʢʦʞ ʤʽʥʽʤʘʣʴʥʦʶ ʡ ʤʘʢʩʠʤʘʣʴʥʦʶ ʩʪʨʘʪʝʛʽʷʤʠ ʛʨʘʚʮʽʚ, ʱʦ ʽ ʻ ʦʧʪʠʤʘʣʴʥʠʤʠ. ʊʘʢʠʤ 

ʯʠʥʦʤ. ʨʦʟʚôʷʟʦʢ ʫ ʪʘʢʦʤʫ ʚʠʧʘʜʢʫ ʰʫʢʘʻʪʴʩʷ ʫ ʯʠʩʪʠʭ ʩʪʨʘʪʝʛʽʷʭ. 

ʇʨʠʢʣʘʜ 1. ɿʥʘʡʪʠ ʨʦʟʚôʷʟʦʢ ʛʨʠ ʟʘʜʘʥʦʶ ʤʘʪʨʠʮʝʶ  ɸ. 
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ʇʝʨʰʠʡ ʛʨʘʚʝʮʴ ʤʘʻ ʪʨʠ ʤʦʞʣʠʚʽ ʩʪʨʘʪʝʛʽʾ, ʘ ʜʨʫʛʠʡ - ʯʦʪʠʨʠ. ɿʥʘʡʜʝʤʦ ʥʠʞʥʶ 

ʡ ʚʝʨʭʥʶ ʮʽʥʫ ʛʨʠ. 

 Ŭ = max{min (3;4; 1; 5); min (6;3; 2; 4); min (3;1; 0; 7) }= max{1; 2; 0}= 2; 

 = min{max (3;6; 3); max (4;3; 1); max (1;2; 0); max (5;4; 7) } = min{6; 4; 2; 7} = 2. 

ʊʘʢʠʤ ʯʠʥʦʤ Ŭ= ɓ=2, ʽ ʤʘʻʤʦ ʛʨʫ ʽʟ ʩʽʜʣʦʚʦʶ ʪʦʯʢʦʶ. ʎʽʥʘ 

ʛʨʠ ʜʦʨʽʚʥʶʻ 2. ʆʧʪʠʤʘʣʴʥʘ ʩʪʨʘʪʝʛʽʷ ʧʝʨʰʦʛʦ ʛʨʘʚʮʷ - ʪʨʝʪʷ , ʘ 

ʦʧʪʠʤʘʣʴʥʘ ʩʪʨʘʪʝʛʽʷ ʜʨʫʛʦʛʦ ʛʨʘʚʮʷ ï ʜʨʫʛʘ. ʎʽ ʩʪʨʘʪʝʛʽʾ ʟʘʙʝʟ-

ʧʝʯʫʶʪʴ ʤʘʢʩʠʤʘʣʴʥʠʡ ʛʘʨʘʥʪʦʚʘʥʠʡ ʚʠʛʨʘʰ ʧʝʨʰʦʤʫ ʛʨʘʚʮʶ 

(ʜʦʨʽʚʥʶʻ 2) ʽ ʪʘʢʠʡ ʩʘʤʦ ʛʘʨʘʥʪʦʚʘʥʠʡ ʤʽʥʽʤʘʣʴʥʠʡ ʧʨʦʛʨʘʰ 

ʜʨʫʛʦʤʫ. ɺʽʜʭʠʣʝʥʥʷ ʚʽʜ ʦʧʪʠʤʘʣʴʥʦʾ ʩʪʨʘʪʝʛʽʾ ʦʜʥʠʤ ʽʟ ʛʨʘʚʮʽʚ 

ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʜʦʜʘʪʢʦʚʠʭ ʫʪʨʘʪ. 

 

ʈʦʟʚôʷʟʦʢ ʛʨʠ, ʱʦ ʥʝ ʤʘʻ ʩʽʜʣʦʚʦʾ ʪʦʯʢʠ 

 
ʂʦʣʠ ʛʨʘ, ʷʢʘ ʟʘʜʘʥʘ ʤʘʪʨʠʮʝʶ, ʥʝ ʤʘʻ ʩʽʜʣʦʚʦʾ ʪʦʯʢʠ, ʪʦ Ŭ Å V Å ɓ, ʘ ʜʣʷ ʟʥʘʭʦ-

ʜʞʝʥʥʷ ʾʾ ʨʦʟʚôʷʟʢʫ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʟʤʽʰʘʥʽ ʩʪʨʘʪʝʛʽʾ. 

 ɺʝʢʪʦʨ, ʢʦʞʥʘ ʟ ʢʦʤʧʦʥʝʥʪ ʷʢʦʛʦ ʧʦʢʘʟʫʻ ʚʽʜʥʦʩʥʫ ʯʘʩʪʦʪʫ ʚʠʢʦʨʠʩʪʘʥʥʷ ʛʨʘʚ-

ʮʝʤ ʚʽʜʧʦʚʽʜʥʦʾ ʩʪʨʘʪʝʛʽʾ, ʥʘʟʠʚʘʻʪʴʩʷ ʟʤʽʰʘʥʦʶ ʩʪʨʘʪʝʛʽʻʶ ʜʘʥʦʛʦ ʛʨʘʚʮʷ. 

 ʇʦʟʥʘʯʠʤʦ: U= (  )  Ó 0  (i = )  ΛΠκέΔΡΔ ΦΧΥΔΧΙΗκδ ΤΙΥέΣΗΣ 

ΗΥΔΖΫδ; Z= (  )  Ó 0 (j= )  ΛΠκέΔΡΔ ΦΧΥΔΧΙΗκδ ΘΥΨΗΣΗΣ ΗΥΔΖΫδ. 

ʊʘʢ ʷʢ  ʽ -ʚʽʜʥʦʩʥʽ ʯʘʩʪʦʪʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʛʨʘʚʮʷʤʠ ʯʠʩʪʠʭ ʩʪʨʘʪʝʛʽʡ, ʪʦ

 . 

  ʗʢʱʦ U* ʽ Z*-ʦʧʪʠʤʘʣʴʥʽ ʟʤʽʰʘʥʽ ʩʪʨʘʪʝʛʽʾ ʧʝʨʰʦʛʦ ʡ ʜʨʫʛʦʛʦ ʛʨʘʚʮʽʚ, ʪʦ 

ʮʽʥʘ ʛʨʠ ʦʙʯʠʩʣʶʻʪʴʩʷ ʟʘ ʬʦʨʤʫʣʦʶ: 

  

.                                (21) 
  ɺʠʟʥʘʯʝʥʥʷ ʦʧʪʠʤʘʣʴʥʠʭ ʟʤʽʰʘʥʠʭ ʩʪʨʘʪʝʛʽʡ V*, Z* ʽ ʮʽʥʠ ʛʨʠ ʩʢʣʘʜʘʻ 

ʧʨʦʮʝʩ ʨʦʟʚôʷʟʢʫ ʛʨʠ ʙʝʟ ʩʽʜʣʦʚʦʾ ʪʦʯʢʠ. 

 ʊʝʦʨʝʤʘ 1. ʗʢʱʦ ʦʜʠʥ ʽʟ ʛʨʘʚʮʽʚ ʟʘʩʪʦʩʦʚʫʻ ʦʧʪʠʤʘʣʴʥʫ ʟʤʽʰʘʥʫ ʩʪʨʘʪʝʛʽʶ, ʪʦ 

ʡʦʛʦ ʚʠʛʨʘʰ ʜʦʨʽʚʥʶʻ ʮʽʥʽ ʛʨʠ V ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʪʦʛʦ, ʟ ʷʢʠʤʠ ʯʘʩʪʦʪʘʤʠ ʙʫʜʝ ʟʘʩʪʦʩʦ-

ʚʫʚʘʪʠ ʜʨʫʛʠʡ ʛʨʘʚʝʮʴ ʩʪʨʘʪʝʛʽʾ, ʱʦ ʚʚʽʡʰʣʠ ʚ ʦʧʪʠʤʘʣʴʥʫ (ʫ ʪʦʤʫ ʯʠʩʣʽ ʽ ʯʠʩʪʽ ʩʪʨʘʪʝ-

ʛʽʾ). 

 ɿʘ ʜʦʧʦʤʦʛʦʶ ʪʝʦʨʝʤʠ 1 ʤʦʞʥʘ ʟʥʘʡʪʠ ʨʦʟʚôʷʟʦʢ ʽʛʦʨ ʙʝʟ ʩʽʜʣʦʚʦʾ ʪʦʯʢʠ ʨʦʟʤʽ-

ʨʦʤ 2 Ĭ2;  2Ĭn;  n Ĭ2. 

 ʇʨʠʢʣʘʜ 2. ɿʥʘʡʪʠ ʨʦʟʚôʷʟʦʢ ʛʨʠ, ʟʘʜʘʥʦʾ ʤʘʪʨʠʮʝʶ 
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. 

 ̜=max ( 1; 2) = 2 - ΡΜΚΡδ ΫκΡΔ ΗΥΜ; 

 ɓ=min (4;3) = 3 - ʚʝʨʭʥʷ ʮʽʥʘ ʛʨʠ. 

 ɿʥʘʯʠʪʴ ʤʘʻʤʦ ʛʨʫ ʙʝʟ ʩʽʜʣʦʚʦʾ ʪʦʯʢʠ, ʧʨʠʯʦʤʫ 2 Å V Å 3. 

 U = - ʟʤʽʰʘʥʘ ʩʪʨʘʪʝʛʽʷ ʧʝʨʰʦʛʦ ʛʨʘʚʮʷ; 

 Z =  - ʟʤʽʰʘʥʘ ʩʪʨʘʪʝʛʽʷ ʜʨʫʛʦʛʦ ʛʨʘʚʮʷ. 

 ʗʢʱʦ ʧʝʨʰʠʡ ʛʨʘʚʝʮʴ ʟʘʩʪʦʩʦʚʫʻ ʦʧʪʠʤʘʣʴʥʫ ʟʤʽʰʘʥʫ ʩʪʨʘʪʝʛʽʶ, ʪʦ ʟʘ ʪʝʦʨʝ-

ʤʦʶ 1 ʤʦʞʥʘ ʩʢʣʘʩʪʠ ʨʽʚʥʷʥʥʷ 

 - ʧʨʠ ʟʘʩʪʦʩʫʚʘʥʥʽ ʜʨʫʛʠʤ ʛʨʘʚʮʝʤ ʧʝʨʰʦʾ ʩʪʨʘʪʝʛʽʾ. 

 - ʧʨʠ ʟʘʩʪʦʩʫʚʘʥʥʽ ʜʨʫʛʠʤ ʛʨʘʚʮʝʤ ʜʨʫʛʦʾ ʩʪʨʘʪʝʛʽʾ. 

 ɿ ʫʨʘʭʫʚʘʥʥʷʤ ʫʤʦʚʠ , ʤʘʻʤʦ ʩʠʩʪʝʤʫ 

 

.                      (21) 

 ʈʦʟʚ'ʷʟʫʶʯʠ ʾʾ, ʟʥʘʭʦʜʠʤʦ . 

 ɸʥʘʣʦʛʽʯʥʦ, ʟʘʩʪʦʩʦʚʫʶʯʠ ʪʝʦʨʝʤʫ 1 ʜʣʷ ʜʨʫʛʦʛʦ ʛʨʘʚʮʷ, ʦʜʝʨʞʠʤʦ ʩʠʩʪʝʤʫ 

.                     (22) 

 ɿʚʽʜʢʠ . ʊʘʢʠʤ ʯʠʥʦʤ, U*= (1/3; 2/3); Z*= (1/6; 5/6); V = 7/3. 

ɼʣʷ ʧʝʨʰʦʛʦ ʛʨʘʚʮʷ ʦʧʪʠʤʘʣʴʥʦʾ ʙʫʜʝ ʩʪʨʘʪʝʛʽʷ, ʢʦʣʠ ʜʨʫʛʘ ʯʠʩʪʘ ʩʪʨʘʪʝʛʽʷ ʟʘʩʪʦʩʦ-

ʚʫʻʪʴʩʷ ʫ ʜʚʘ ʨʘʟʠ ʯʘʩʪʽʰʝ ʥʽʞ ʧʝʨʰʘ, ʘ ʜʣʷ ʜʨʫʛʦʛʦ - ʢʦʣʠ ʜʨʫʛʘ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʚ 

ʧ'ʷʪʴ ʨʘʟʽʚ ʯʘʩʪʽʰʝ, ʯʠʤ ʧʝʨʰʘ. 

 

 ʈʦʟʚôʷʟʦʢ ʟʘʜʘʯ ʪʝʦʨʽʾ ʽʛʦʨ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʝʪʦʜʽʚ ʣʽʥʽʡʥʦʛʦ ʧʨʦʛʨʘʤʫ-
ʚʘʥʥʷ 

 
ʊʝʦʨʝʤʘ 2. ɼʣʷ ʪʦʛʦ ʱʦʙ ʯʠʩʣʦ V ʙʫʣʦ ʮʽʥʦʶ ʛʨʠ, ʘ u* ʽ  z*- ʦʧʪʠʤʘʣʴʥʠʤʠ 

ʩʪʨʘʪʝʛʽʷʤʠ, ʥʝʦʙʭʽʜʥʦ ʡ ʜʦʩʪʘʪʥʴʦ ʚʠʢʦʥʘʥʥʷ ʥʝʨʽʚʥʦʩʪʝʡ 

 ; (23) 
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 . (24) 
 ɿʘ ʜʦʧʦʤʦʛʦʶ ʮʽʻʾ ʪʝʦʨʝʤʠ ʤʦʞʥʘ ʨʦʟʚ'ʷʟʘʪʠ ʟʘʜʘʯʫ ʪʝʦʨʽʾ ʽʛʦʨ ʙʫʜʴ-ʷʢʦʛʦ ʨʦʟ-

ʤʽʨʫ mĬn, ʧʦʧʝʨʝʜʥʴʦ ʧʨʝʪʚʦʨʠʚʰʠ ʾʾ ʜʦ ʟʘʜʘʯʽ ʃʇ. 

 ʈʦʟʛʣʷʥʝʤʦ ʛʨʫ m Ĭn, ʦʙʫʤʦʚʣʝʥʫ ʤʘʪʨʠʮʝʶ 

. 
 

 ʈʦʟʜʽʣʠʤʦ ʦʙʠʜʚʽ ʯʘʩʪʠʥʠ ʥʝʨʽʚʥʦʩʪʽ (23) ʥʘ V 

. 

 ʇʦʟʥʘʯʠʤʦ . ʊʦʜʽ 

. 

 ɺʠʢʦʨʠʩʪʦʚʫʶʯʠ ʚʚʝʜʝʥʝ ʧʦʟʥʘʯʝʥʥʷ, ʧʝʨʝʧʠʰʝʤʦ ʫʤʦʚʫ  ʫ ʚʠʛʣʷʜʽ 

 . ʇʝʨʰʠʡ ʛʨʘʚʝʮʴ ʧʨʘʛʥʝ ʦʜʝʨʞʘʪʠ ʤʘʢʩʠʤʘʣʴʥʠʡ ʚʠʛʨʘʰ, ʪʦ ʚʽʥ ʧʦʚʠʥʝʥ 

ʧʨʘʛʥʫʪʠ ʟʘʙʝʟʧʝʯʠʪʠ ʤʽʥʽʤʫʤ . ʄʘʻʤʦ ʟʘʜʘʯʫ ʣʽʥʽʡʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ 

 ; (25) 

 ; (26) 

 . (27) 
 

 ʄʽʨʢʫʶʯʠ ʘʥʘʣʦʛʽʯʥʦ ʫ ʚʽʜʥʦʰʝʥʥʽ ʜʨʫʛʦʛʦ ʛʨʘʚʮʷ, ʤʦʞʥʘ ʩʢʣʘʩʪʠ ʟʘʜʘʯʫ, ʜʚʦʾʩʪʫ 

ʩʪʦʩʦʚʥʦ (23), (24), (25): 

 ;                                                         (28) 



ʉʠʩʪʝʤʠ ʧʽʜʪʨʠʤʢʠ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ | ʄ.ɸ. ɼʝʤʠʜʝʥʢʦ 
 

 

 

49 

 ; (29) 

 . (30) 
 ɺʠʢʦʨʠʩʪʦʚʫʶʯʠ ʨʦʟʚôʷʟʦʢ ʧʘʨʠ ʜʚʦʾʩʪʠʭ ʟʘʜʘʯ, ʦʜʝʨʞʫʻʤʦ ʚʠʨʘʟ ʜʣʷ ʚʠʟʥʘ-

ʯʝʥʥʷ ʩʪʨʘʪʝʛʽʡ ʽ ʮʽʥʠ ʛʨʠ: 

 ; (31) 
 

 . (32) 
 

ʊʘʢʠʤ ʯʠʥʦʤ ʨʦʟʚ'ʷʟʫʶʪʴʩʷ ʟʘʜʘʯʽ ʪʝʦʨʽʾ ʽʛʦʨ ʇʨʘʢʪʠʯʥʘ ʨʝʘʣʽʟʘʮʽʷ ʨʦʟʚ'ʷʟʢʫ ʥʘ ʢʦʤʧ'-

ʶʪʝʨʽ ʚʠʢʦʥʫʻʪʴʩʷ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʷʢʝ ʧʦʢʘʟʘʥʦ ʫ ʪʘʙʣʠ-

ʮʷʭ ʥʠʞʯʝ . 

 

ʄʦʜʝʣʽ ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʥʝʡʨʦʥʥʽ ʤʝʨʝʞʽ  
ʐʪʫʯʥʽ ʥʝʡʨʦʤʝʨʝʞʽ ʻ ʝʣʝʢʪʨʦʥʥʠʤʠ ʤʦʜʝʣʷʤʠ ʥʝʡʨʦʥʥʦʾ ʩʪʨʫʢʪʫʨʠ ʤʦʟʢʫ, ʷʢʽ 

ʟʜʘʪʥʽ ʥʘʚʯʘʪʠʩʴ, ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʥʘʢʦʧʠʯʝʥʠʡ  ʜʦʩʚʽʜ.  ɹʘʛʘʪʦ ʧʨʦʙʣʝʤ, ʷʢʽ ʧʦʢʠ ʱʦ 

ʥʝ ʧʽʜʚʣʘʜʥʽ ʨʦʟʚ'ʷʟʫʚʘʥʥʶ ʩʫʯʘʩʥʠʤʠ ʢʦʤʧ'ʶʪʝʨʘʤʠ, ʤʦʞʫʪʴ ʙʫʪʠ ʝʬʝʢʪʠʚʥʦ ʚʠʨʽʰʝʥʽ 

ʙʣʦʢʘʤʠ ʥʝʡʨʦʤʝʨʝʞ. ʅʘʚʝʜʝʤʦ ʜʝʢʽʣʴʢʘ ʟ ʥʠʭ.  

ǒ ʂʣʘʩʠʬʽʢʘʮʽʷ ʦʙʨʘʟʽʚ. ʅʘʧʨʠʢʣʘʜ ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʙʫʢʚ, ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʤʦʚʠ, 

ʢʣʘʩʠʬʽʢʘʮʽʷ ʩʠʛʥʘʣʫ ʝʣʝʢʪʨʦʢʘʨʜʽʦʛʨʘʤʠ, ʢʣʘʩʠʬʽʢʘʮʽʷ ʢʣʽʪʦʢ ʢʨʦʚʽ. 

ǒ ʂʣʘʩʪʝʨʠʟʘʮʽʷ/ʢʘʪʝʛʦʨʠʟʘʮʽʷ. ɸʣʛʦʨʠʪʤ ʢʣʘʩʪʝʨʠʟʘʮʽʾ ʨʦʟʤʽʱʫʻ ʙʣʠʟʴʢʽ ʦʙ-

ʨʘʟʠ ʚ ʦʜʠʥ ʢʣʘʩʪʝʨ. ɺʽʜʦʤʽ ʚʠʧʘʜʢʠ ʟʘʩʪʦʩʫʚʘʥʥʷ ʢʣʘʩʪʝʨʠʟʘʮʽʾ ʜʣʷ ʚʠʜʦʙʫʪʢʫ 

ʟʥʘʥʴ, ʩʪʠʩʥʝʥʥʷ ʜʘʥʠʭ ʽ ʜʦʩʣʽʜʞʝʥʥʷ ʚʣʘʩʪʠʚʦʩʪʝʡ ʜʘʥʠʭ. 

ǒ ɸʧʨʦʢʩʠʤʘʮʽʷ ʬʫʥʢʮʽʡ. ɿʘʚʜʘʥʥʷ ʘʧʨʦʢʩʠʤʘʮʽʾ ʧʦʣʷʛʘʻ ʚ ʟʥʘʭʦʜʞʝʥʥʽ ʥʝʚʽʜʦ-

ʤʦʾ ʬʫʥʢʮʽʾ F. ɸʧʨʦʢʩʠʤʘʮʽʷ ʬʫʥʢʮʽʡ ʥʝʦʙʭʽʜʥʘ ʧʨʠ ʨʽʰʝʥʥʽ ʯʠʩʣʝʥʥʠʭ ʽʥʞʝʥʝʨ-

ʥʠʭ ʽ ʥʘʫʢʦʚʠʭ ʟʘʜʘʯ ʤʦʜʝʣʶʚʘʥʥʷ. 

ǒ ʇʨʦʛʥʦʟ. ɺʠʟʥʘʯʝʥʥʷ  ʟʥʘʯʝʥʴ  ʝʢʦʥʦʤʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ, ʷʢʽ ʚʦʥʠ ʙʫʜʫʪʴ ʤʘʪʠ ʫ 

ʤʘʡʙʫʪʥʴʦʤʫ.  

ǒ ʆʧʪʠʤʽʟʘʮʽʷ. ʏʠʩʣʝʥʥʽ ʧʨʦʙʣʝʤʠ ʚ ʤʘʪʝʤʘʪʠʮʽ, ʩʪʘʪʠʩʪʠʮʽ, ʪʝʭʥʽʮʽ, ʥʘʫʮʽ, ʤʝ-

ʜʠʮʠʥʽ ʡ ʝʢʦʥʦʤʽʮʽ ʤʦʞʫʪʴ ʨʦʟʛʣʷʜʘʪʠʩʷ ʷʢ ʧʨʦʙʣʝʤʠ ʦʧʪʠʤʽʟʘʮʽʾ. ɿʘʜʘʯʝʶ ʘʣ-

ʛʦʨʠʪʤʫ ʦʧʪʠʤʽʟʘʮʽʾ ʻ ʟʥʘʭʦʜʞʝʥʥʷ ʪʘʢʦʛʦ ʨʦʟʚ'ʷʟʢʫ, ʱʦ ʟʘʜʦʚʦʣʴʥʷʻ ʩʠʩʪʝʤʽ ʦʙ-

ʤʝʞʝʥʴ ʽ ʤʘʢʩʠʤʽʟʫʻ ʯʠ ʤʽʥʽʤʽʟʫʻ ʮʽʣʴʦʚʫ ʬʫʥʢʮʽʶ. 

ǒ ʂʝʨʫʚʘʥʥʷ. ʆʧʪʠʤʘʣʴʥʝ ʫʧʨʘʚʣʽʥʥʷ ʧʽʜʧʨʠʻʤʩʪʚʦʤ  

 

ʅʝʡʨʦʥʥʽ ʤʝʨʝʞʽ ʤʘʶʪʴ ʥʘʩʪʫʧʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ: 

ƀ ʨʦʟʧʦʜʽʣʝʥʝ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʽ ʧʘʨʘʣʝʣʴʥʽ ʦʙʯʠʩʣʝʥʥʷ; 

ƀ ʟʜʘʪʥʽʩʪʴ ʜʦ ʥʘʚʯʘʥʥʷ ʽ ʟʜʘʪʥʽʩʪʴ ʜʦ ʫʟʘʛʘʣʴʥʝʥʥʷ; 

ƀ ʘʜʘʧʪʠʚʥʽʩʪʴ; 




































































































