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ʋʯʝʙʥʦʝ ʧʦʩʦʙʠʝ ʦʪʨʘʞʘʝʪ ʦʩʥʦʚʥʳʝ ʨʘʟʜʝʣʳ ʜʠʩʮʠʧʣʠʥʳ çʀʥʬʦʨ-
ʤʘʪʠʢʘè, ʯʠʪʘʝʤʦʡ ʜʣʷ ʩʪʫʜʝʥʪʦʚ ʜʥʝʚʥʦʡ ʬʦʨʤʳ ʦʙʫʯʝʥʠʷ ʦʙʱʝʵʢʦʥʦʤʠ-
ʯʝʩʢʦʛʦ ʬʘʢʫʣʴʪʝʪʘ ʢʘʬʝʜʨʦʡ ʠʥʬʦʨʤʘʪʠʢʠ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʦʛʦ ʛʦʩʫʜʘʨ-
ʩʪʚʝʥʥʦʛʦ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ. ʉʦʜʝʨʞʘʥʠʝ ʧʦʩʦʙʠʷ ʩʦʦʪʚʝʪʩʪʚʫ-
ʝʪ ʫʯʝʙʥʦʡ ʧʨʦʛʨʘʤʤʝ ʙʘʢʘʣʘʚʨʦʚ ʧʦ ʥʘʧʨʘʚʣʝʥʠʶ çʕʢʦʥʦʤʠʢʘè ʜʠʩʮʠʧʣʠ-
ʥr  çʀʥʬʦʨʤʘʪʠʢʘè. 

ʇʦʩʦʙʠʝ ʩʦʩʪʦʠʪ ʠʟ 14 ʣʝʢʮʠʡ, ʦʪʨʘʞʘʶʱʠʭ ʦʩʥʦʚʥʳʝ ʨʘʟʜʝʣʳ  ʜʠʩ-
ʮʠʧʣʠʥʳ: ʪʝʭʥʠʯʝʩʢʠʝ ʩʨʝʜʩʪʚʘ ʠʥʬʦʨʤʘʪʠʢʠ, ʧʨʦʛʨʘʤʤ rʜʣʷ ʧʨʦʚʝʜʝʥʠʷ 
ʦʬʠʩʥʳʭ ʨʘʙʦʪ ʠ ʨʘʟʨʘʙʦʪʢʠ ʙʘʟ ʜʘʥʥʳʭ, ʣʦʢʘʣʴʥʳʝ ʠ ʛʣʦʙʘʣʴʥʳʝ ʢʦʤʧʴʶ-
ʪʝʨʥʳʝ ʩʝʪʠ, ʚ ʪʦʤ ʯʠʩʣʝ Internet, ʧʨʦʛʨʘʤʤʥʳʝ ʩʨʝʜʩʪʚʘ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ 
ʧʨʠʣʦʞʝʥʠʡ ʧʦʣʴʟʦʚʘʪʝʣʷ.   

ʋʯʝʙʥʦʝ ʧʦʩʦʙʠʝ ʧʦʜʛʦʪʦʚʣʝʥʦ ʘʚʪʦʨʩʢʠʤ ʢʦʣʣʝʢʪʠʚʦʤ ʢʘʬʝʜʨʳ ʠʥ-
ʬʦʨʤʘʪʠʢʠ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨ-
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ʃʝʢʮʠʷ 1. ɺʚʝʜʝʥʠʝ ʚ ʠʥʬʦʨʤʘʪʠʢʫ 

1.01 ʏʪʦ ʪʘʢʦʝ ʠʥʬʦʨʤʘʪʠʢʘ 
 

ʀʥʬʦʨʤʘʪʠʢʘ ï ʵʪʦ ʬʫʥʜʘʤʝʥʪʘʣʴʥʘʷ ʝʩʪʝʩʪʚʝʥʥʘʷ ʥʘʫʢʘ, 
ʠʟʫʯʘʶʱʘʷ ʩʪʨʫʢʪʫʨʫ ʠ ʦʙʱʠʝ ʩʚʦʡʩʪʚʘ ʠʥʬʦʨʤʘʮʠʠ, ʘ ʪʘʢʞʝ 
ʚʦʧʨʦʩʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʧʨʦʮʝʩʩʘʤʠ ʩʙʦʨʘ, ʭʨʘʥʝʥʠʷ, ʧʦʠʩʢʘ, ʧʝʨʝ-
ʜʘʯʠ, ʧʝʨʝʨʘʙʦʪʢʠ, ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʥʬʦʨʤʘʮʠʠ 
ʚ ʨʘʟʣʠʯʥʳʭ ʩʬʝʨʘʭ ʯʝʣʦʚʝʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʩ ʧʦʤʦʱʴʶ 
ʩʨʝʜʩʪʚ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʠ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʡ ʪʝʭʥʠʢʠ. 

ʀʥʬʦʨʤʘʪʠʢʘ ʩʚʷʟʘʥʘ ʩ ʨʘʟʨʘʙʦʪʢʦʡ, ʩʦʟʜʘʥʠʝʤ, ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʠ 
ʤʘʪʝʨʠʘʣʴʥʦ-ʪʝʭʥʠʯʝʩʢʠʤ ʦʙʩʣʫʞʠʚʘʥʠʝʤ ʩʠʩʪʝʤ ʦʙʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘ-
ʮʠʠ (ʚʳʯʠʩʣʠʪʝʣʴʥʘʷ ʪʝʭʥʠʢʘ, ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ), ʟʘʪʨʘʛʠʚʘʝʪ 
ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʝ, ʢʦʤʤʝʨʯʝʩʢʠʝ, ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʝ ʠ ʩʦʮʠʘʣʴʥʦ-
ʧʦʣʠʪʠʯʝʩʢʠʝ ʘʩʧʝʢʪʳ ʢʦʤʧʴʶʪʝʨʠʟʘʮʠʠ ʚʦ ʚʩʝʭ ʦʙʣʘʩʪʷʭ ʞʠʟʥʠ ʣʶʜʝʡ, 
ʠʟʫʯʘʝʪ ʦʙʱʠʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ, ʩʚʦʡʩʪʚʝʥʥʳʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤ ʧʨʦ-
ʮʝʩʩʘʤ, ʩʚʦʡʩʪʚʘ ʠʥʬʦʨʤʘʮʠʠ, ʤʝʪʦʜʳ ʠ ʩʨʝʜʩʪʚʘ ʝʝ ʦʙʨʘʙʦʪʢʠ (ʩʙʦʨ, 
ʭʨʘʥʝʥʠʝ, ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ, ʧʝʨʝʤʝʱʝʥʠʝ, ʚʳʜʘʯʘ).  

ʇʦʜ ʠʥʬʦʨʤʘʮʠʝʡ (ʦʪ ʣʘʪ. informatio ï ʨʘʟʲʷʩʥʝʥʠʝ, ʠʟʣʦʞʝʥʠʝ) 
ʧʝʨʚʦʥʘʯʘʣʴʥʦ ʧʦʥʠʤʘʣʠʩʴ ʩʚʝʜʝʥʠʷ, ʧʝʨʝʜʘʚʘʝʤʳʝ ʣʶʜʴʤʠ ʫʩʪ-
ʥʳʤ, ʧʠʩʴʤʝʥʥʳʤ ʠʣʠ ʜʨʫʛʠʤ ʩʧʦʩʦʙʦʤ ʩ ʧʦʤʦʱʴʶ ʫʩʣʦʚʥʳʭ ʩʠʛ-
ʥʘʣʦʚ, ʪʝʭʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ ʠ ʪ.ʧ. ʉ ʩʝʨʝʜʠʥʳ XX ʚʝʢʘ ʠʥʬʦʨʤʘʮʠʷ 
ʷʚʣʷʝʪʩʷ ʦʙʱʝʥʘʫʯʥʳʤ ʧʦʥʷʪʠʝʤ, ʚʢʣʶʯʘʶʱʠʤ ʚ ʩʝʙʷ: ʦʙʤʝʥ ʩʚʝ-
ʜʝʥʠʷʤʠ ʤʝʞʜʫ ʣʶʜʴʤʠ, ʯʝʣʦʚʝʢʦʤ ʠ ʘʚʪʦʤʘʪʦʤ, ʘʚʪʦʤʘʪʦʤ ʠ ʘʚ-
ʪʦʤʘʪʦʤ; ʦʙʤʝʥ ʩʠʛʥʘʣʘʤʠ ʚ ʞʠʚʦʪʥʦʤ ʠ ʨʘʩʪʠʪʝʣʴʥʦʤ ʤʠʨʝ; ʧʝʨʝ-
ʜʘʯʫ ʧʨʠʟʥʘʢʦʚ ʦʪ ʢʣʝʪʢʠ ʢ ʢʣʝʪʢʝ, ʦʪ ʦʨʛʘʥʠʟʤʘ ʢ ʦʨʛʘʥʠʟʤʫ. 
ʀʥʬʦʨʤʘʮʠʶ ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʪʘʢʞʝ ʢʘʢ ʩʦʚʦʢʫʧʥʦʩʪʴ ʩʚʝʜʝ-

ʥʠʡ, ʫʤʝʥʴʰʘʶʱʠʭ ʩʪʝʧʝʥʴ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʠ ʟʥʘʥʠʷ ʦ ʢʦʥʢʨʝʪʥʳʭ 
ʩʦʙʳʪʠʷʭ, ʧʨʦʮʝʩʩʘʭ, ʷʚʣʝʥʠ̫ ʭ. 
ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʬʝʨʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʥʬʦʨʤʘʮʠʷ ʤʦʞʝʪ 

ʙʳʪʴ ʵʢʦʥʦʤʠʯʝʩʢʦʡ, ʪʝʭʥʠʯʝʩʢʦʡ, ʛʝʥʝʪʠʯʝʩʢʦʡ. 

ʇʦʜ ɻʢʦʥʦʤʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʝʡ ʧʦʥʠʤʘʝʪʩʷ ʠʥʬʦʨʤʘʮʠʷ, 
ʭʘʨʘʢʪʝʨʠʟʫʶʱʘʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʦʪʥʦʰʝʥʠʷ ʚ ʦʙʱʝʩʪʚʝ. 

ʂ ʥʝʡ ʦʪʥʦʩʷʪʩʷ ʩʚʝʜʝʥʠʷ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʭʘʨʘʢʪʝʨʘ ʦ ʧʨʦʮʝʩ-
ʩʘʭ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʤʘʪʝʨʠʘʣʴʥʳʭ ʨʝʩʫʨʩʘʭ, ʧʨʦʮʝʩʩʘʭ ʫʧʨʘʚʣʝʥʠʷ 
ʧʨʦʠʟʚʦʜʩʪʚʦʤ, ʬʠʥʘʥʩʦʚʳʭ ʧʨʦʮʝʩʩʘʭ, ʢʦʪʦʨʳʝ ʮʠʨʢʫʣʠʨʫʶʪ ʚ 
ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʩʠʩʪʝʤʝ. 

ʕʢʦʥʦʤʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʪʠʢʦʡ ʥʘʟʳʚʘʝʪʩʷ ʥʘʫʢʘ, ʠʟʫʯʘʶ-
ʱʘʷ ʤʝʪʦʜʳ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʡ ʦʙʨʘʙʦʪʢʠ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʠʥ-
ʬʦʨʤʘʮʠʠ ʩ ʧʦʤʦʱʴʶ ʩʨʝʜʩʪʚ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʠ ʦʨʛʘʥʠʟʘʮʠʦʥ-
ʥʦʡ ʪʝʭʥʠʢʠ.  
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ʊʝʨʤʠʥ çʠʥʬʦʨʤʘʪʠʢʘè (ʬʨ. informatique) ʧʨʦʠʩʭʦʜʠʪ ʦʪ ʬʨʘʥʮʫʟ-
ʩʢʠʭ ʩʣʦʚ information (ʠʥʬʦʨʤʘʮʠʷ) ʠ automatique (ʘʚʪʦʤʘʪʠʮʘʮʠʷ) ï  
çʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʘʚʪʦʤʘʪʠʟʘʮʠʷè. ʉʠʥʦʥʠʤʳ ʥʘʟʚʘʥʠʷ ʠʥʬʦʨʤʘʪʠʢʘ: 
çʉomputer scienceè ï çʢʦʤʧʴʶʪʝʨʥʘʷ ʥʘʫʢʘè, çInformation scienceè ï 
çʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʥʘʫʢʘè.  

ʇʨʝʜʤʝʪʦʤ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʪʠʢʠ ʷʚʣʷʶʪʩʷ: ʪʝʭʥʦʣʦʛʠʷ 
ʠ ʵʪʘʧʳ ʨʘʟʨʘʙʦʪʢʠ ʩʠʩʪʝʤ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʡ ʦʙʨʘʙʦʪʢʠ ʵʢʦʥʦ-
ʤʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ ʠ ʦʙʦʩʥʦʚʘʥʠʝ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʠ ʪʘʢʦʡ ʦʙ-
ʨʘʙʦʪʢʠ, ʬʫʥʢʮʠʦʥʘʣʴʥʳʡ ʘʥʘʣʠʟ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ, ʘʣʛʦʨʠʪʤʠ-
ʯʝʩʢʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʟʘʜʘʯʠ ʠ ʧʨʦʛʨʘʤʤʥʘʷ ʝʝ ʨʝʘʣʠʟʘʮʠʷ.  
ʉ ʩʦʚʨʝʤʝʥʥʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ ʠʥʬʦʨʤʘʪʠʢʫ ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠ-

ʚʘʪʴ ʠ ʢʘʢ ʥʘʫʢʫ, ʠ ʢʘʢ ʧʨʠʢʣʘʜʥʫʶ ʜʠʩʮʠʧʣʠʥʫ, ʠ ʢʘʢ ʦʪʨʘʩʣʴ ʥʘ-
ʨʦʜʥʦʛʦ ʭʦʟʷʡʩʪʚʘ. 
ʀʥʬʦʨʤʘʪʠʢʘ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ   

¶ ʥʘʫʯʥʫʶ ʩʦʩʪʘʚʣʷʶʱʫ ʁ ï ʢʦʤʧʣʝʢʩ ʥʘʫʯʥʳʭ ʜʠʩʮʠʧʣʠʥ, ʩʚʷ-
ʟʘʥʥʳʭ ʩ ʤʝʪʦʜʘʤʠ, ʩʨʝʜʩʪʚʘʤʠ ʠ ʧʨʦʮʝʩʩʘʤʠ ʦʧʠʩʘʥʠʷ, ʧʦʣʫ-
ʯʝʥʠʷ, ʧʝʨʝʜʘʯʠ ʠ ʦʙʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʠ ʚ ʨʘʟʣʠʯʥʳʭ ʦʙʣʘʩ-
ʪʷʭ ʯʝʣʦʚʝʯʝʩʢʦʡ ʜʝʪ̫ʝʣʴʥʦʩʪʠ; 

¶ ʧʨʠʢʣʘʜʥʫʶ ʩʦʩʪʘʚʣʷʶʱʫʶ ï ʧʨʦʛʨʘʤʤʥʳʡ ʠ ʪʝʭʥʠʯʝʩʢʠʡ ʠʥʩʪ-
ʨʫʤʝʥʪʘʨʠʡ ʜʣʷ ʩʦʟʜʘʥʠʷ ʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ 
ʩʠʩʪʝʤ (ʀʉ), ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ (ʀʊ); 

¶ ʙʠʟʥʝʩ-ʩʬʝʨʫ.  

1.02 ʀʥʬʦʨʤʘʪʠʢʘ ʢʘʢ ʥʘʫʢʘ 
 

ʀʥʬʦʨʤʘʪʠʢʘ ʢʘʢ ʥʘʫʢʘ ʥʘʮʝʣʝʥʘ ʥʘ ʧʦʣʫʯʝʥʠʝ ʟʥʘʥʠʡ ʦʙ ʠʥʬʦʨ-
ʤʘʮʠʠ ʠ ʝʝ ʩʚʦʡʩʪʚʘʭ, ʪʝʦʨʝʪʠʯʝʩʢʦʝ ʦʙʦʩʥʦʚʘʥʠʝ ʦʩʥʦʚ ʧʦʩʪʨʦʝʥʠʷ ʀʉ 
ʠ ʀʊ, ʠʩʧʦʣʴʟʫʝʪ ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʤʝʪʦʜʳ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʨʘ-
ʙʦʪʳ, ʧʦʥʷʪʠʡʥʳʡ ʘʧʧʘʨʘʪ. ʊʝʦʨʝʪʠʯʝʩʢʘʷ ʠʥʬʦʨʤʘʪʠʢʘ ʠʩʧʦʣʴʟʫʝʪ 
ʜʦʩʪʠʞʝʥʠʷ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʥʘʫʢ: ʪʝʦʨʠʠ ʠʥʬʦʨʤʘʮʠʠ, ʪʝʦʨʠʠ ʘʣʛʦ-
ʨʠʪʤʦʚ, ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʣʦʛʠʢʠ, ʪʝʦʨʠʠ ʚʝʨʦʷʪʥʦʩʪʠ ʠ ʩʪʘʪʠʩʪʠʢʘ ʠ ʪ.ʜ. 

ʄʦʞʥʦ ʚʳʜʝʣʠʪʴ ʨʷʜ ʥʘʫʯʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ, ʢʦʪʦʨʳʝ ʩʚʷʟʘʥʳ ʩ ʠʥ-
ʬʦʨʤʘʪʠʢʦʡ: 

¶ ʊʝʦʨʝʪʠʯʝʩʢʘʷ ʠʥʬʦʨʤʘʪʠʢʘ. 

¶ ʂʠʙʝʨʥʝʪʠʢʘ. 

¶ ʇʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ. 

¶ ʀʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ. 

¶ ʀʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ.  

¶ ɺʳʯʠʩʣʠʪʝʣʴʥʘʷ ʪʝʭʥʠʢʘ. 

¶ ʀʥʬʦʨʤʘʪʠʢʘ ʚ ʦʙʱʝʩʪʚʝ. 

¶ ʀʥʬʦʨʤʘʪʠʢʘ ʚ ʧʨʠʨʦʜʝ. 
ʊʝʦʨʝʪʠʯʝʩʢʘʷ ʠʥʬʦʨʤʘʪʠʢʘ ʨʘʩʧʘʜʘʝʪʩʷ ʥʘ ʨʷʜ ʩʘʤʦʩʪʦʷʪʝʣʴ-

ʥʳʭ ʜʠʩʮʠʧʣʠʥ: ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʣʦʛʠʢʘ ʜʣʷ ʘʥʘʣʠʟʘ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ 
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ʧʨʦʮʝʩʩʦʚ (ʪʝʦʨʠʷ ʘʣʛʦʨʠʪʤʦʚ, ʪʝʦʨʠʷ ʧʘʨʘʣʣʝʣʴʥʳʭ ʚʳʯʠʩʣʝʥʠʡ, ʪʝʦ-
ʨʠʷ ʘʚʪʦʤʘʪʦʚ, ʪʝʦʨʠʷ ʩʝʪʝʡ ʇʝʪʨʠ), ʚʳʯʠʩʣʠʪʝʣʴʥʘʷ ʤʘʪʝʤʘʪʠʢʘ, ʪʝʦ-
ʨʠʷ ʢʦʜʠʨʦʚʘʥʠʷ ʠʥʬʦʨʤʘʮʠʠ, ʩʠʩʪʝʤʥʳʡ ʘʥʘʣʠʟ, ʠʤʠʪʘʮʠʦʥʥʦʝ ʤʦʜʝ-
ʣʠʨʦʚʘʥʠʝ ʧʨʦʮʝʩʩʦʚ, ʧʨʦʪʝʢʘʶʱʠʭ ʚ ʨʝʘʣʴʥʳʭ ʦʙʲʝʢʪʘʭ, ʪʝʦʨʠʷ ʤʘʩ-
ʩʦʚʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ, ʪʝʦʨʠʷ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ, ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ ʧʨʦ-
ʛʨʘʤʤʠʨʦʚʘʥʠʝ, ʠʩʩʣʝʜʦʚʘʥʠʝ ʦʧʝʨʘʮʠʡ, ʪʝʦʨʠʷ ʢʦʣʣʝʢʪʠʚʥʦʛʦ ʧʦʚʝʜʝ-
ʥʠʷ. 

ʂʠʙʝʨʥʝʪʠʢʘ ʠʟʫʯʘʝʪ ʦʙʱʠʝ ʟʘʢʦʥʳ ʠ ʧʨʠʥʮʠʧʳ ʫʧʨʘʚʣʝʥʠʷ ʚ ʦʙʲ-
ʝʢʪʘʭ ʨʘʟʣʠʯʥʦʡ ʧʨʠʨʦʜʳ, ʩʦʟʜʘʣʘ ʨʷʜ ʪʝʦʨʠʡ (ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʫʧʨʘʚ-
ʣʝʥʠʷ, ʪʝʭʥʠʯʝʩʢʦʡ ʜʠʘʛʥʦʩʪʠʢʠ, ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʦʙʨʘʟʦʚ ʠ ʜʨ.).  

ʊʝʨʝʪʠʯʝʩʢʦʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ ʦʙʝʩʧʝʯʠʚʘʝʪ ʨʘʟʚʠʪʠʝ ʠʜʝʡ ʧʦ-
ʩʪʨʦʝʥʠʷ ʧʨʦʛʨʘʤʤ ʜʣʷ ʢʦʤʧʴʶʪʝʨʦʚ, ʧʨʦʮʝʜʫʨ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ, ʩʦʟ-
ʜʘʥʠʝ ʷʟʳʢʦʚ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ, ʪʨʘʥʩʣʷʪʦʨʦʚ, ʦʧʝʨʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ, 
ʩʝʪʝʚʳʭ ʧʨʦʪʦʢʦʣʦʚ ʩʚʷʟʠ ʠ ʜʨ. 

ɺ ʥʘʯʘʣʝ 70-ʭ ʛʛ. 20 ʚʝʢʘ ʧʦʷʚʠʣʠʩʴ ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ  ʠ 
ʢʦʛʥʠʪʠʚʥʘʷ ʧʩʠʭʦʣʦʛʠʷ, ʠʩʩʣʝʜʦʚʘʥʠʷ ʢʦʪʦʨʳʭ ʥʘʧʨʘʚʣʝʥʳ ʥʘ ʨʘʩ-
ʢʨʳʪʠʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʠ ʤʝʭʘʥʠʟʤʦʚ ʧʨʠʥʷʪʠʡ ʨʝʰʝʥʠʡ, ʨʘʩʧʦʟʥʘʚʘ-
ʥʠʷ ʦʙʨʘʟʦʚ, ʧʦʩʪʨʦʝʥʠʝ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʩʠʩʪʝʤ, ʨʦʙʦʪʦʪʝʭʥʠʢʠ ʠ ʜʨ.  

ʀʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ ʦʙʝʩʧʝʯʠʚʘʶʪ ʨʝʘʣʠʟʘʮʠʶ ʠʥʬʦʨʤʘʮʠ-
ʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ. ɹʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʝʪ ʘʥʘʣʠʟ 
ʠ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʧʦʪʦʢʦʚ, ʨʘʟʚʠʪʠʝ ʪʝʦʨʝʪʠʯʝʩʢʠʭ 
ʦʩʥʦʚ ʦʨʛʘʥʠʟʘʮʠʠ ʦʙʨʘʙʦʪʢʠ, ʭʨʘʥʝʥʠʷ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʥʬʦʨʤʘʮʠʠ. 

ɺʳʯʠʩʣʠʪʝʣʴʥʘʷ ʪʝʭʥʠʢʘ ʨʘʟʚʠʚʘʝʪʩʷ ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʩʦʚʝʨʰʝʥʩʪ-
ʚʦʚʘʥʠʷ  ʵʣʝʤʝʥʪʥʦʡ ʙʘʟʳ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʤʘʰʠʥ (ʤʠʢʨʦʵʣʝʢʪʨʦʥʠʢʘ), 
ʩʦʟʜʘʥʠʷ ʤʥʦʛʦʤʘʰʠʥʥʳʭ ʠ ʤʥʦʛʦʧʨʦʮʝʩʩʦʨʥʳʭ ʢʦʤʧʣʝʢʩʦʚ (ʩʫʧʝʨʕɺʄ) 
ʥʦʚʦʡ ʘʨʭʠʪʝʢʪʫʨʳ ʧʦʩʪʨʦʝʥʠʷ.  

ʀʥʬʦʨʤʘʪʠʢʘ ʚ ʦʙʱʝʩʪʚʝ ʩʚʷʟʘʥʘ ʩ ʩʦʟʜʘʥʠʝʤ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ 
ʩʨʝʜʳ, ʦʙʝʩʧʝʯʠʚʘʶʱʝʡ ʫʜʦʚʣʝʪʚʦʨʝʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʧʦʪʨʝʙʥʦ-
ʩʪʝʡ ʦʙʱʝʩʪʚʘ, ʨʘʟʨʘʙʦʪʢʦʡ ʠ ʨʝʘʣʠʟʘʮʠʝʡ ʢʦʥʮʝʧʮʠʠ çʠʥʬʦʨʤʘʮʠʦʥ-
ʥʦʝ ʦʙʱʝʩʪʚʦè.    

ʀʥʬʦʨʤʘʪʠʢʘ ʚ ʧʨʠʨʦʜʝ ʩʚʷʟʘʥʘ ʩ ʠʟʫʯʝʥʠʝʤ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ 
ʧʨʦʮʝʩʩʦʚ, ʧʨʦʪʝʢʘʶʱʠʭ ʚ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʩʠʩʪʝʤʘʭ, ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 
ʥʘʢʦʧʣʝʥʥʳʭ ʟʥʘʥʠʡ ʧʨʠ ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʫʧʨʘʚʣʝʥʠʠ ʧʨʠʨʦʜʥʳʤʠ ʩʠʩʪʝ-
ʤʘʤʠ ʠ ʩʦʟʜʘʥʠʠ ʪʝʭʥʠʯʝʩʢʠʭ ʩʠʩʪʝʤ. ʕʪʦ: 

¶ ʙʠʦʢʠʙʝʨʥʝʪʠʢʘ ï ʘʥʘʣʠʟ ʠʥʬʦʨʤʘʮʠʦʥʥʦ ʫʧʨʘʚʣʷʶʱʠʭ ʧʨʦ-
ʮʝʩʩʦʚ, ʧʨʦʪʝʢʘʶʱʠʭ ʚ ʞʠʚʳʭ ʦʨʛʘʥʠʟʤʘʭ, ʜʠʘʛʥʦʩʪʠʢʘ ʟʘʙʦʣʝ-
ʚʘʥʠʡ ʠ ʧʦʠʩʢ ʧʫʪʝʡ ʠʭ ʣʝʯʝʥʠʷ, ʦʮʝʥʢʘ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦ-
ʩʪʠ ʭʠʤʠʯʝʩʢʠʭ ʩʦʝʜʠʥʝʥʠʡ, ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʦʜʝʣʝʡ ʚʥʫʪʨʠʢʣʝ-
ʪʦʯʥʳʭ ʧʨʦʮʝʩʩʦʚ, ʣʝʞʘʱʠʭ ʚ ʦʩʥʦʚʝ ʚʩʝʛʦ ʞʠʚʦʛʦ;  

¶ ʙʠʦʥʠʢʘ ï ʥʘʫʢʘ ʦ ʧʨʠʤʝʥʝʥʠʠ ʚ ʪʝʭʥʠʯʝʩʢʠʭ ʫʩʪʨʦʡʩʪʚʘʭ ʠ ʩʠʩ-
ʪʝʤʘʭ ʧʨʠʥʮʠʧʦʚ ʦʨʛʘʥʠʟʘʮʠʠ, ʩʚʦʡʩʪʚ, ʬʫʥʢʮʠʡ ʠ ʩʪʨʫʢʪʫʨ ʞʠ-

ʚʦʡ ʧʨʠʨʦʜʳ;  

¶ ʙʠʦʛʝʦʮʝʥʦʣʦʛʠʷ ï ʥʘʫʢʘ, ʠʩʩʣʝʜʫʶʱʘʷ ʩʪʨʦʝʥʠʝ ʠ ʬʫʥʢʮʠʦʥʠ-
ʨʦʚʘʥʠʝ ʙʠʦʛʝʦʮʝʥʦʟʦʚ ï ʩʦʦʙʱʝʩʪʚ ʞʠʚʳʭ ʠ ʥʝʞʠʚʳʭ ʦʙʲʝʢ-
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ʪʦʚ, ʩʦʟʜʘʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʤʦʜʝʣʝʡ ʧʦʜʜʝʨʞʘʥʠʷ ʠ ʩʦʭʨʘ-
ʥʝʥʠʷ ʨʘʚʥʦʚʝʩʠʷ ʧʨʠʨʦʜʥʳʭ ʩʠʩʪʝʤ ʠ ʧʦʠʩʢʘ ʪʘʢʠʭ ʚʦʟʜʝʡʩʪ-
ʚʠʡ ʥʘ ʥʠʭ, ʢʦʪʦʨʳʝ ʩʪʘʙʠʣʠʟʠʨʫʶʪ ʨʘʟʨʫʰʘʶʱʝʝ ʚʦʟʜʝʡʩʪʚʠʝ 
ʯʝʣʦʚʝʯʝʩʢʦʡ ʮʠʚʠʣʠʟʘʮʠʠ ʥʘ ʙʠʦʤʘʩʩʫ ɿʝʤʣʠ.  

1.03 ʀʥʬʦʨʤʘʮʠʦʥʥʦʝ ʦʙʱʝʩʪʚʦ 
 

ʂʦʥʮʝʧʮʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʦʙʱʝʩʪʚʘ ʩʣʦʞʠʣʘʩʴ ʚ ʢʦʥʮʝ 20 ʚʝʢʘ, 
ʦʥʘ ʪʝʩʥʦ ʩʚʷʟʘʥʘ ʩ ʧʦʥʷʪʠʝʤ ʧʦʩʪʠʥʜʫʩʪʨʠʘʣʴʥʦʛʦ ʦʙʱʝʩʪʚʘ, ʥʦʚʦʡ 
ʬʘʟʦʡ ʚ ʨʘʟʚʠʪʠʠ ʚʩʝʡ ʥʘʰʝʡ ʮʠʚʠʣʠʟʘʮʠʠ. ʆʪʣʠʯʠʪʝʣʴʥʳʝ ʯʝʨʪʳ ʠʥ-
ʬʦʨʤʘʮʠʦʥʥʦʛʦ ʦʙʱʝʩʪʚʘ:  

¶ ʛʣʘʚʥʳʡ ʧʨʦʜʫʢʪ ʧʨʦʠʟʚʦʜʩʪʚʘ ï ʠʥʬʦʨʤʘʮʠʷ ʠ ʟʥʘʥʠʷ; 

¶ ʠʟʤʝʥʝʥʠʝ ʩʪʨʫʢʪʫʨʳ ʦʙʱʝʩʪʚʘ: ʚʦʟʨʘʩʪʘʥʠʝ ʜʦʣʠ ʣʶʜʝʡ, ʟʘʥʷ-
ʪʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤʠ ʪʝʭʥʦʣʦʛʠʷʤʠ, ʢʦʤʤʫʥʠʢʘʮʠʷʤʠ ʠ ʧʨʦ-
ʠʟʚʦʜʩʪʚʦʤ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʧʨʦʜʫʢʪʦʚ ʠ ʫʩʣʫʛ; 

¶ ʩʧʣʦʰʥʘʷ ʠʥʬʦʨʤʘʪʠʟʘʮʠʷ ʦʙʱʝʩʪʚʘ ʥʘ ʦʩʥʦʚʝ ʩʦʚʨʝʤʝʥʥʳʭ 
ʀʂʊ (ʪʝʣʝʬʦʥʠʷ, ʨʘʜʠʦ, ʪʝʣʝʚʠʜʝʥʠʝ, ʀʥʪʝʨʥʝʪ, ʵʣʝʢʪʨʦʥʥʳʝ 
ʉʄʀ); 

¶ ʛʣʦʙʘʣʠʟʘʮʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ; 

¶ ʨʘʟʚʠʪʠʝ ʵʣʝʢʪʨʦʥʥʦʡ ʜʝʤʦʢʨʘʪʠʠ, ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʵʢʦʥʦʤʠ-
ʢʠ, ʵʣʝʢʪʨʦʥʥʦʛʦ ʛʦʩʫʜʘʨʩʪʚʘ, ʵʣʝʢʪʨʦʥʥʦʛʦ ʧʨʘʚʠʪʝʣʴʩʪʚʘ, 
ʮʠʬʨʦʚʳʭ ʨʳʥʢʦʚ ʠ ʩʝʪʝʚʦʡ ʵʢʦʥʦʤʠʢʠ; 

¶ ʚ ʫʧʨʘʚʣʝʥʠʠ ʩʦʮʠʘʣʴʥʳʤʠ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠʤʠ ʦʪʥʦʰʝʥʠʷʤʠ 
ʚʦʟʨʘʩʪʘʥʠʝ ʨʦʣʠ ʣʠʯʥʦʩʪʠ. 
ɺ ʈʌ ʧʦʜʛʦʪʦʚʣʝʥ ʧʨʦʝʢʪ ʧʨʦʛʨʘʤʤʳ çʀʥʬʦʨʤʘʮʠʦʥʥʦʝ ʦʙʱʝ-

ʩʪʚʦè, ʢʦʪʦʨʘʷ ʚʢʣʶʯʘʝʪ ʩʣʝʜʫʶʱʠʝ ʥʘʧʨʘʚʣʝʥʠʷ:  

¶ ʩʦʟʜʘʥʠʝ ʵʣʝʢʪʨʦʥʥʦʛʦ ʧʨʘʚʠʪʝʣʴʩʪʚʘ,  

¶ ʧʦʚʳʰʝʥʠʝ ʢʘʯʝʩʪʚʘ ʞʠʟʥʠ ʛʨʘʞʜʘʥ (ʧʨʝʜʦʩʪʘʚʣʝʥʠʝ ʧʦʣʥʦʡ 
ʠʥʬʦʨʤʘʮʠʠ ʚ ʫʜʦʙʥʦʤ ʚʠʜʝ ʚ ʧʨʠʝʤʣʝʤʦʝ ʚʨʝʤʷ),  

¶ ʧʨʝʦʜʦʣʝʥʠʝ ʮʠʬʨʦʚʦʛʦ ʥʝʨʘʚʝʥʩʪʚʘ (ʨʘʟʚʠʪʠʝ ʪʝʣʝʢʦʤʤʫʥʠ-
ʢʘʮʠʦʥʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ),  

¶ ʦʙʝʩʧʝʯʝʥʠʝ ʙʝʟʦʧʘʩʥʦʩʪʠ ʚ ʠʥʬʦʨʤʘʮʠʦʥʥʦʤ ʦʙʱʝʩʪʚʝ,  

¶ ʩʦʭʨʘʥʝʥʠʝ ʢʫʣʴʪʫʨʥʦʛʦ ʥʘʩʣʝʜʠʷ (ʩʦʟʜʘʥʠʝ ʮʠʬʨʦʚʦʛʦ ʢʦʥʪʝʥ-
ʪʘ ʜʣʷ ʤʫʟʝʡʥʳʭ ʬʦʥʜʦʚ, ʘʨʭʠʚʦʚ),  

¶ ʨʘʟʚʠʪʠʝ ʨʳʥʢʘ ʀʂʊ (ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʩʠʩʪʝʤʳ ʪʝʭʥʦʧʘʨʢʦʚ ʚ 
ʪʦʤ ʯʠʩʣʝ). 
ʈʘʟʚʠʪʠʝ ʵʣʝʢʪʨʦʥʥʦʛʦ ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪʘ, ʕʎʇ, ʙʝʟʦʧʘʩʥʦʩʪʴ 

ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ, ʕʣʝʢʪʨʦʥʥʘʷ ʈʦʩʩʠʷ, ʧʨʝʜʦʩʪʘʚʣʝʥʠʝ ʛʦʩʫʜʘʨʩʪ-
ʚʝʥʥʳʭ ʠ ʤʫʥʠʮʠʧʘʣʴʥʳʭ ʫʩʣʫʛ ʚ ʮʠʬʨʦʚʦʤ ʚʠʜʝ, ʩʦʟʜʘʥʠʝ ʧʦʠʩʢʦ-
ʚʠʢʘ, ʩʧʦʩʦʙʥʦʛʦ ʠʩʢʘʪʴ ʪʝʢʩʪʳ, ʠʟʦʙʨʘʞʝʥʠʷ, ʘʫʜʠʦ ʠ ʚʠʜʝʦ ʠ ʜʨ. ï 
ʚʦʪ ʦʩʥʦʚʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʙʫʜʫʱʠʭ ʧʨʦʝʢʪʦʚ. ʇʨʝʜʧʦʣʘʛʘʝʪʩʷ ʩʦʟ-
ʜʘʥʠʝ ʥʘʮʠʦʥʘʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʦʡ ʧʣʘʪʬʦʨ-
ʤʳ ʜʣʷ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʮʠʬʨʦʚʦʛʦ ʢʦʥʪʝʥʪʘ (ʘʥʘʣʦʛ ʩʝʨʚʠʩʘ Apple 
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iTunes). ɺ çʀʥʬʦʨʤʘʮʠʦʥʥʦʝ ʦʙʱʝʩʪʚʦè ʚʦʰʣʠ ʧʨʦʝʢʪʳ ʧʦ ʨʘʟʚʠ-
ʪʠʶ ʵʣʝʢʪʨʦʥʥʳʭ ʛʦʩʫʩʣʫʛ, ʥʘʮʠʦʥʘʣʴʥʦʡ ʧʨʦʛʨʘʤʤʥʦʡ ʠ ʦʙʣʘʯʥʦʡ 
ʧʣʘʪʬʦʨʤ, ʧʣʘʪʝʞʥʦʡ ʩʠʩʪʝʤʳ, ʩʦʟʜʘʥʠʝ ʝʜʠʥʦʛʦ ʨʝʝʩʪʨʘ ʘʚʪʦʜʦ-
ʨʦʛ, ʪʫʨʠʩʪʠʯʝʩʢʦʛʦ ʘʪʣʘʩʘ ʩʪʨʘʥʳ, ʙʘʟʳ ʜʘʥʥʳʭ ʜʦʢʫʤʝʥʪʦʚ ʦʙ ʦʙ-
ʨʘʟʦʚʘʥʠʠ, ʬʝʜʝʨʘʣʴʥʦʛʦ ʵʣʝʢʪʨʦʥʥʦʛʦ ʢʘʜʘʩʪʨʘ ʥʝʜʚʠʞʠʤʦʩʪʠ ʠ 
ʜʨʫʛʠʭ ʩʝʨʚʠʩʦʚ, ʜʦʩʪʫʧʥʳʭ ʯʝʨʝʟ ʀʅʊɽʈʅɽʊ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʯʝʨʝʟ 
ʨʘʟʚʠʪʠʝ ʀʂʊ ʙʫʜʝʪ ʦʙʝʩʧʝʯʝʥ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʧʨʦʨʳʚ ʩʪʨʘʥʳ. ʂ 
2020 ʛ. ʈʦʩʩʠʷ ʜʦʣʞʥʘ ʙʫʜʝʪ ʚʦʡʪʠ ʚ ʧʝʨʚʫʶ ʜʝʩʷʪʢʫ ʤʝʞʜʫʥʘʨʦʜʥʦ-
ʛʦ ʨʝʡʪʠʥʛʘ ʧʦ ʠʥʜʝʢʩʫ ʨʘʟʚʠʪʠʷ ʀʂʊ, ʚ ʜʚʘʜʮʘʪʢʫ ʨʝʡʪʠʥʛʦʚ ʧʦ ʨʘʟ-
ʚʠʪʠʶ ʵʣʝʢʪʨʦʥʥʦʛʦ ʧʨʘʚʠʪʝʣʴʩʪʚʘ ʠ ʩʝʪʝʚʦʛʦ ʦʙʱʝʩʪʚʘ. ʅʝʧʦʩʨʝʜ-
ʩʪʚʝʥʥʳʝ ʨʘʩʭʦʜʳ ʥʘ ʨʝʘʣʠʟʘʮʠʶ ʛʦʩʧʨʦʛʨʘʤʤʳ ʚ ʧʝʨʠʦʜ ʩ 2011 ʧʦ 
2020 ʛʛ. ʠʟ ʬʝʜʝʨʘʣʴʥʦʛʦ ʙʶʜʞʝʪʘ ʩʦʩʪʘʚʷʪ 88,03 ʤʣʨʜ ʨʫʙ.  

ʆʩʥʦʚʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʵʪʦʡ ʧʨʦʛʨʘʤʤʳ ʢ 2015 ʛ.: 

¶ ʧʨʝʜʦʩʪʘʚʣʝʥʠʝ ʦʩʥʦʚʥʳʭ ʬʝʜʝʨʘʣʴʥʳʭ ʫʩʣʫʛ ʚ ʵʣʝʢʪʨʦʥʥʦʤ 
ʚʠʜʝ (ʦʢʦʣʦ 200);  

¶ ʫʚʝʣʠʯʝʥʠʝ ʫʜʝʣʴʥʦʛʦ ʚʝʩʘ ʀʂʊ ʚ ɺɺʇ ʈʦʩʩʠʠ (ʜʦ 6%, ʩʝʡʯʘʩ 
ʦʢʦʣʦ 4%), 

¶ ʨʦʩʪ ʵʢʩʧʦʨʪʘ ʪʦʚʘʨʦʚ, ʩʚʷʟʘʥʥʳʭ ʩ ʀʂʊ ʜʦ 6 ʤʣʨʜ ʜʦʣʣ. ʚ ʛʦʜ, 

¶ ʫʚʝʣʠʯʝʥʠʝ ʜʦʣʠ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʪʦʚʘʨʦʚ ʠ ʫʩʣʫʛ ʚ ʦʙʲʝʤʝ 
ʚʥʫʪʨʝʥʥʝʛʦ ʨʳʥʢʘ ʀʂʊ ʜʦ 15% (ʩʝʡʯʘʩ ʤʝʥʝʝ 5%); 

¶ ʧʨʦʥʠʢʥʦʚʝʥʠʝ ʰʠʨʦʢʦʧʦʣʦʩʥʦʛʦ ʜʦʩʪʫʧʘ ʚ ʀʅʊɽʈʅɽʊ; 

¶ ʨʦʩʪ ʢʦʣʠʯʝʩʪʚʘ ʢʦʤʧʴʶʪʝʨʦʚ ʥʘ ʜʦʤʦʭʦʟʷʡʩʪʚʦ; 

¶ ʜʦʣʷ ʥʘʩʝʣʝʥʠʷ, ʩʧʦʩʦʙʥʦʛʦ ʧʨʠʥʠʤʘʪʴ ʮʠʬʨʦʚʦʡ ʪʝʣʝʚʠʟʠʦʥ-
ʥʳʡ ʩʠʛʥʘʣ; 

¶ ʨʦʩʪ ʦʙʲʝʤʘ ʠʥʚʝʩʪʠʮʠʡ; 

¶ ʜʦʣʷ ʪʦʚʘʨʦʚ ʠ ʫʩʣʫʛ, ʨʘʟʤʝʱʝʥʥʳʭ ʚ ʵʣʝʢʪʨʦʥʥʦʤ ʚʠʜʝ. 
ɻʣʘʚʥʘʷ ʧʨʦʙʣʝʤʘ ï ʙʝʟʦʧʘʩʥʦʩʪʴ ʣʠʯʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʠ ʧʝʨʩʦ-

ʥʘʣʴʥʳʭ ʜʘʥʥʳʭ.  
ʆɸʆ çʈʦʩʪʝʣʝʢʦʤè ʥʘ ʧʝʨʦʜ ʜʦ 2020 ʛ. ʦʙʝʩʧʝʯʠʪ: 
1. ʈʘʟʚʠʪʠʝ ʝʜʠʥʦʛʦ ʧʦʨʪʘʣʘ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʠ ʤʫʥʠʮʠʧʘʣʴʥʳʭ ʫʩ-

ʣʫʛ (ʬʫʥʢʮʠʡ). 
2. ʈʘʟʨʘʙʦʪʢʫ ʤʝʭʘʥʠʟʤʦʚ, ʧʦʟʚʦʣʷʶʱʠʭ ʠʩʧʦʣʴʟʦʚʘʪʴ ʤʦʙʠʣʴʥʳʝ 

ʫʩʪʨʦʡʩʪʚʘ ʜʣʷ ʜʦʩʪʫʧʘ ʢ ʩʝʨʚʠʩʘʤ ʵʣʝʢʪʨʦʥʥʦʛʦ ʧʨʘʚʠʪʝʣʴʩʪʚʘ. 
3. ʈʘʟʚʠʪʠʝ ʩʝʨʚʠʩʦʚ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʛʨʘʞʜʘʥ ʩ ʦʨʛʘʥʘʤʠ ʛʦʩʫʜʘʨ-

ʩʪʚʝʥʥʦʡ ʚʣʘʩʪʠ ʧʨʠ ʧʦʤʦʱʠ ʵʣʝʢʪʨʦʥʥʦʡ ʧʦʯʪʳ, ʩʦʟʜʘʥʥʦʡ ʥʘ ʙʘʟʝ 
ʝʜʠʥʦʛʦ ʧʦʨʪʘʣʘ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʠ ʤʫʥʠʮʠʧʘʣʴʥʳʭ ʫʩʣʫʛ (ʬʫʥʢʮʠʡ). 

4. ʈʘʟʚʠʪʠʝ ʮʝʥʪʨʦʚ ʪʝʣʝʬʦʥʥʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ. 
5. ʌʦʨʤʠʨʦʚʘʥʠʝ ʝʜʠʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʜʦʚʝʨʠʷ ʵʣʝʢʪʨʦʥʥʦʡ ʮʠʬ-

ʨʦʚʦʡ ʧʦʜʧʠʩʠ. 
6. ʈʘʟʚʠʪʠʝ ʤʝʞʚʝʜʦʤʩʪʚʝʥʥʦʛʦ ʵʣʝʢʪʨʦʥʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʥʘ 

ʦʩʥʦʚʝ ʩʠʩʪʝʤʳ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ. 
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7. ʌʦʨʤʠʨʦʚʘʥʠʝ ʠ ʨʘʟʚʠʪʠʝ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʫʥʠʚʝʨʩʘʣʴʥʦʡ ʵʣʝʢ-
ʪʨʦʥʥʦʡ ʢʘʨʪʳ (ʚ ʯʘʩʪʠ, ʦʪʥʦʩʷʱʝʡʩʷ ʢ ʢʦʤʧʝʪʝʥʮʠʠ ʬʝʜʝʨʘʣʴʥʳʭ ʦʨʛʘ-
ʥʦʚ ʠʩʧʦʣʥʠʪʝʣʴʥʦʡ ʚʣʘʩʪʠ). 

8. ʉʦʟʜʘʥʠʝ ʝʜʠʥʦʡ ʩʠʩʪʝʤʳ ʩʧʨʘʚʦʯʥʠʢʦʚ ʠ ʢʣʘʩʩʠʬʠʢʘʪʦʨʦʚ, ʠʩ-
ʧʦʣʴʟʫʝʤʳʭ ʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʠ ʤʫʥʠʮʠʧʘʣʴʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩ-
ʪʝʤʘʭ. 

9. ʉʦʟʜʘʥʠʝ ʝʜʠʥʦʡ ʩʠʩʪʝʤʳ ʫʯʝʪʘ ʟʘʧʠʩʝʡ ʘʢʪʦʚ ʛʨʘʞʜʘʥʩʢʦʛʦ ʩʦ-
ʩʪʦʷʥʠʷ (ʵʣʝʢʪʨʦʥʥʳʡ ʟʘʛʩ). 

10. ʈʘʟʚʠʪʠʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʡ ʩʠʩʪʝʤʳ 
çʋʧʨʘʚʣʝʥʠʝè. 

11. ʈʘʟʚʠʪʠʝ ʤʝʨʦʧʨʠʷʪʠʷ çʕʣʝʢʪʨʦʥʥʳʡ ʨʝʛʠʦʥè. 
12. ʉʦʟʜʘʥʠʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʜʣʷ ʦʩʫʱʝʩʪʚʣʝʥʠʷ 

ʵʣʝʢʪʨʦʥʥʳʭ ʧʣʘʪʝʞʝʡ ʟʘ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʫʩʣʫʛʠ (ʥʘ ʦʩʥʦʚʝ ʝʜʠʥʦʛʦ 
ʧʦʨʪʘʣʘ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʠ ʤʫʥʠʮʠʧʘʣʴʥʳʭ ʫʩʣʫʛ (ʬʫʥʢʮʠʡ)). 

13. ʉʦʟʜʘʥʠʝ ʩʠʩʪʝʤʳ ʢʦʥʪʨʦʣʷ ʨʝʘʣʠʟʘʮʠʠ ʧʦʨʫʯʝʥʠʡ ʇʨʘʚʠʪʝʣʴ-
ʩʪʚʝʥʥʦʡ ʢʦʤʠʩʩʠʠ ʧʦ ʚʥʝʜʨʝʥʠʶ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʜʝʷ-
ʪʝʣʴʥʦʩʪʴ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʦʨʛʘʥʦʚ ʠ ʦʨʛʘʥʦʚ ʤʝʩʪʥʦʛʦ ʩʘʤʦʫʧʨʘʚʣʝʥʠʷ. 

14. ʈʝʘʣʠʟʘʮʠʷ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʢʦʦʨʜʠʥʘʮʠʠ ʨʘʩʭʦʜʦʚʘʥʠʷ ʙʶʜ-
ʞʝʪʥʳʭ ʩʨʝʜʩʪʚ ʦʨʛʘʥʦʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʚʣʘʩʪʠ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʠʥ-
ʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ. 

15. ʉʦʟʜʘʥʠʝ ʥʘʮʠʦʥʘʣʴʥʦʡ ʧʣʘʪʬʦʨʤʳ ʜʣʷ ʨʘʩʧʨʝʜʝʣʝʥʥʦʡ ʦʙʨʘ-
ʙʦʪʢʠ ʜʘʥʥʳʭ, ʚ ʢʦʪʦʨʦʡ ʢʦʤʧʴʶʪʝʨʥʳʝ ʨʝʩʫʨʩʳ ʠ ʤʦʱʥʦʩʪʠ ʧʨʝʜʦʩʪʘʚ-
ʣʷʶʪʩʷ ʧʦʣʴʟʦʚʘʪʝʣʶ ʢʘʢ ʠʥʪʝʨʥʝʪ-ʩʝʨʚʠʩ. 

16. ʆʙʝʩʧʝʯʝʥʠʝ ʨʘʟʚʠʪʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʚ ʩʬʝʨʝ ʛʦʩʫ-
ʜʘʨʩʪʚʝʥʥʳʭ ʟʘʢʫʧʦʢ ʠ ʪʦʨʛʦʚ. 

17. ʈʘʟʚʠʪʠʝ ʩʨʝʜʩʪʚ ʧʦʠʩʢʘ ʠʥʬʦʨʤʘʮʠʠ ʧʦ ʨʘʟʣʠʯʥʳʤ ʚʠʜʘʤ ʢʦʥ-
ʪʝʥʪʘ.  

 

1.04 ʀʥʬʦʨʤʘʪʠʢʘ ʢʘʢ ʧʨʠʢʣʘʜʥʘʷ ʜʠʩʮʠʧʣʠʥʘ 
 

ʇʨʠʢʣʘʜʥʘʷ ʠʥʬʦʨʤʘʪʠʢʘ ʥʘʮʝʣʝʥʘ ʥʘ ʧʨʘʢʪʠʯʝʩʢʦʝ ʧʨʠʤʝʥʝʥʠʝ 
ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʦʩʥʦʚ, ʤʝʪʦʜʦʚ ʠ ʩʨʝʜʩʪʚ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ʀʉ, ʨʝʘʣʠʟʘ-
ʮʠʁ ʀʊ ʩʙʦʨʘ, ʧʝʨʝʜʘʯʠ, ʭʨʘʥʝʥʠʷ, ʦʙʨʘʙʦʪʢʠ, ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʠ ʠʩ-
ʧʦʣʴʟʦʚʘʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʦʙʣʘʩʪʝʡ ʜʝʷʪʝʣʴʥʦʩʪʠ (ʵʢʦ-
ʥʦʤʠʢʘ, ʤʝʜʠʮʠʥʘ, ʶʨʠʩʧʨʫʜʝʥʮʠʷ, ʥʘʫʯʥʘʷ ʩʬʝʨʘ ʠ ʪ.ʧ.), ʨʝʰʝʥʠʝ ʧʨʠ-
ʢʣʘʜʥʳʭ ʟʘʜʘʯ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ, ʘʚʪʦʤʘʪʠʟʘʮʠʶ ʠ ʠʥʬʦʨʤʘʪʠʟʘʮʠʶ 
ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʠ ʫʧʨʘʚʣʝʥʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. 

ʆʩʥʦʚʥʳʝ ʨʘʟʜʝʣʳ ʧʨʠʢʣʘʜʥʦʡ ʠʥʬʦʨʤʘʪʠʢʠ: 

¶ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʨʘʟʣʠʯʥʳʭ ʧʨʝʜ-
ʤʝʪʥʳʭ ʦʙʣʘʩʪʝʡ;  

¶ ʧʨʦʛʨʘʤʤʥʳʝ ʩʨʝʜʩʪʚ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʀʊ ʩʙʦʨʘ, ʨʝʛʠʩʪʨʘʮʠʠ, 
ʧʝʨʝʜʘʯʠ, ʭʨʘʥʝʥʠʷ ʠ ʦʙʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʠ; 

¶ ʘʨʭʠʪʝʢʪʫʨʘ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʩʠʩʪʝʤ, ʢʦʤʧʴʶ-
ʪʝʨʥʳʭ ʩʝʪʝʡ ʠ ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʡ; 
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¶ ʤʝʪʦʜʳ ʫʧʨʘʚʣʝʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤʠ ʨʝʩʫʨʩʘʤʠ; 

¶ ʤʝʪʦʜʦʣʦʛʠʷ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ (ʀʉ); 

¶ ʤʝʪʦʜʳ ʠ ʩʨʝʜʩʪʚʘ ʘʣʛʦʨʠʪʤʠʟʘʮʠʠ ʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ, ʩʠʩ-
ʪʝʤʳ ʠ ʷʟʳʢʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ; 

¶ ʠʥʩʪʨʫʤʝʥʪʘʨʠʡ ʜʣʷ ʩʦʟʜʘʥʠʷ ʧʨʦʛʨʘʤʤʥʳʭ ʩʨʝʜʩʪʚ,  CASE 
(Computer-Aided Software Engineering)-ʪʝʭʥʦʣʦʛʠʠ. 

 

1.05 ʀʥʬʦʨʤʘʪʠʢʘ ʢʘʢ ʙʠʟʥʝʩ-ʩʬʝʨʘ 
 

ʀʥʬʦʨʤʘʪʠʢʘ ʢʘʢ ʙʠʟʥʝʩ-ʩʬʝʨʘ ʦʭʚʘʪʳʚʘʝʪ 4 ʩʝʛʤʝʥʪʘ ʨʳʥʢʘ: 

¶ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ, 

¶ ʘʧʧʘʨʘʪʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ,  

¶ ʀʊ-ʫʩʣʫʛʠ, 

¶ ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʠ. 
ʕʪʦ ʥʘʠʙʦʣʝʝ ʜʠʥʘʤʠʯʥʳʝ ʩʝʢʪʦʨ rʵʢʦʥʦʤʠʢʠ ʚ ʤʠʨʝ ʠ ʚ ʈʦʩʩʠʠ ʚ 

ʪʦʤ ʯʠʩʣʝ, ʪɻʦ ʦʙʫʩʣʦʚʣʝʥʦ ʚʦʟʨʘʩʪʘʥʠʝʤ ʨʦʣʠ ʀʊ ʠ ʀʉ ʚ ʨʘʟʣʠʯʥʳʭ 
ʩʬʝʨʘʭ ʜʝʷʪʝʣʴʥʦʩʪʠ. ʄʠʨʦʚʳʝ ʨʘʩʭʦʜʳ ʥʘ ʀʊ ʚ 2009 ʛʦʜʫ ʩʦʩʪʘʚʠʣʠ 
$1,5 ʪʨʣʥ, ʩ ʫʯʝʪʦʤ ʩʬʝʨʳ ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʡ ï ʧʦʯʪʠ $3 ʪʨʣʥ. ɹʦʣʴʰʝ 
ʚʩʝʛʦ ʚʳʨʦʩʣʠ ʨʘʩʭʦʜʳ ʥʘ ʘʧʧʘʨʘʪʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ: ʩʨʝʜʩʪʚʘ ʭʨʘʥʝʥʠʷ 
ʜʘʥʥʳʭ, ʧʝʨʩʦʥʘʣʴʥʳʝ ʢʦʤʧʴʶʪʝʨʳ, ʩʝʨʚʝʨʳ. ʅʝʩʢʦʣʴʢʦ ʩʥʠʣʠʩʴ ʪʝʤʧʳ 
ʨʦʩʪʘ ʟʘʪʨʘʪ ʥʘ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʠ ʫʩʣʫʛʠ, ʯʪʦ ʩʚʷʟʘʥʦ ʩ ʨʘʟ-
ʚʠʪʠʝʤ ʦʙʣʘʯʥʳʭ ʚʳʯʠʩʣʝʥʠʡ ʠ ʪʝʭʥʦʣʦʛʠʡ ʀʅʊɽʈʅɽʊ.  

ɺ ʙʠʟʥʝʩ-ʩʬʝʨʫ ʠʥʬʦʨʤʘʪʠʢʠ ʚʢʣʶʯʝʥʳ ʬʠʨʤʳ ï ʧʨʦʠʟʚʦʜʠʪʝʣʠ 
ʩʨʝʜʩʪʚ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʪʝʭʥʠʢʠ, ʢʦʤʤʫʥʠʢʘʮʠʡ ʠ ʩʚʷʟʠ, ʧʨʦʛʨʘʤʤʥʦʛʦ 
ʦʙʝʩʧʝʯʝʥʠʷ, ʨʘʟʨʘʙʦʪʯʠʢʠ ʀʉ ʠ ʀʊ, ʨʘʟʣʠʯʥʦʛʦ ʨʦʜʘ ʢʦʥʩʘʣʪʠʥʛʦʚʳʝ ʠ 
ʘʥʘʣʠʪʠʯʝʩʢʠʝ ʢʦʤʧʘʥʠʠ, ʬʠʨʤʳ, ʦʩʫʱʝʩʪʚʣʷʶʱʠʝ ʧʦʜʛʦʪʦʚʢʫ ʧʦʣʴʟʦ-
ʚʘʪʝʣʝʡ ʩʦʚʨʝʤʝʥʥʳʭ ʀʉ ʠ ʀʊ. ʉʨʝʜʠ ʛʠʛʘʥʪʦʚ ʢʦʤʧʘʥʠʠ: Microsoft, Ora-
cle, IBM, SAP.   

 

1.06 ɽʜʠʥʠʮʳ ʠʟʤʝʨʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ  
 

ʅʘ ʩʠʥʪʘʢʩʠʯʝʩʢʦʤ ʫʨʦʚʥʝ ʠʟʫʯʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʜʘʝʪʩʷ ʦʮʝʥʢʘ 
ʦʙʲʝʤʘ ʜʘʥʥʳʭ ʠ ʢʦʣʠʯʝʩʪʚʘ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʢʦʜʦʚʳʭ ʢʦʤʙʠʥʘʮʠʡ, ʟʘ-
ʚʠʩʷʱʠʭ ʦʪ ʚʳʙʨʘʥʥʦʡ ʩʠʩʪʝʤʳ ʢʦʜʠʨʦʚʘʥʠʷ. ʊʘʢ, ʢʦʣʠʯʝʩʪʚʦ ʨʘʟʥʦʦʙ-
ʨʘʟʥʳʭ ʢʦʜʦʚ (N) ʜʣʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʩʦʦʙʱʝʥʠʷ ʜʣʠʥʦʡ n ʨʘʟʨʷʜʦʚ, 
ʧʨʝʜʩʪʘʚʣʝʥʥʦʛʦ ʩ ʧʦʤʦʱʴʶ ʩʠʩʪʝʤʳ ʢʦʜʠʨʦʚʘʥʠʷ ʩ ʦʩʥʦʚʘʥʠʝʤ m, 
ʨʘʚʥʦ: 

 
 

ʅʘʠʙʦʣʝʝ ʠʟʚʝʩʪʥʳ ʬʦʨʤʫʣʳ ʈ. ʍʘʨʪʣʠ (1928), X. ʅʘʡʢʚʠʩʪʘ 
(1924), ʂʣʦʜʘ ʐʝʥʥʦʥʘ (1948), ʠʩʧʦʣʴʟʫʝʤʳʝ ʜʣʷ ʦʮʝʥʢʠ ʢʦʣʠʯʝʩʪʚʘ 
ʠʥʬʦʨʤʘʮʠʠ. ʂ. ʐʝʥʥʦʥ ʠʩʧʦʣʴʟʦʚʘʣ ʧʦʥʷʪʠʝ ʵʥʪʨʦʧʠʠ ï ʤʝʨʳ ʥʝʦʧʨʝ-
ʜʝʣʝʥʥʦʩʪʠ ʩʦʩʪʦʷʥʠʷ ʩʠʩʪʝʤʳ. ʀʥʬʦʨʤʘʮʠʷ ʩʥʠʤʘʝʪ ʥʝʦʧʨʝʜʝʣʝʥ-
ʥʦʩʪʴ, ʫʤʝʥʴʰʘʝʪ ʵʥʪʨʦʧʠʶ ʩʠʩʪʝʤʳ, ʧʦʵʪʦʤʫ ʢʦʣʠʯʝʩʪʚʦ ʠʥʬʦʨʤʘʮʠʠ ʚ 
ʩʦʦʙʱʝʥʠʠ ʤʦʞʥʦ ʠʟʤʝʨʠʪʴ ʯʝʨʝʟ ʫʤʝʥʴʰʝʥʠʝ ʵʥʪʨʦʧʠʠ ʩʠʩʪʝʤʳ. 
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ʄʘʢʩʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʠʥʬʦʨʤʘʮʠʠ ʦ ʩʠʩʪʝʤʝ, ʠʤʝʶʱʝʡ N ʨʘʟ-
ʥʦʦʙʨʘʟʥʳʭ ʩʦʩʪʦʷʥʠʡ1 ʩ ʧʦʤʦʱʴʶ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʩʦʦʙʱʝʥʠʷ ʜʣʠ-
ʥʦʡ n ʨʘʟʨʷʜʦʚ ʠ ʩʠʩʪʝʤʳ ʢʦʜʠʨʦʚʘʥʠʷ ʩ ʦʩʥʦʚʘʥʠʝʤ m, ʨʘʚʥʦ: 

 

 
 

 

ɼʣʷ ʦʮʝʥʢʠ ʢʦʣʠʯʝʩʪʚʘ ʠʥʬʦʨʤʘʮʠʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʦʩʥʦʚʘʥʠʷ ʣʦʛʘ-
ʨʠʬʤʘ 2 ʠ  10, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʙʠʪ, ʜʠʪ. (ʩʤ. ʪʘʙʣ. 1). 

 
ʊʘʙʣ. 1 

 

ʅʘʟʚʘʥʠʝ ʉʠʤʚʦʣ ʉʪʝʧʝʥʴ 

ʙʘʡʪ B 100 
ʢʠʣʦʙʘʡʪ kB 103 
ʤʝʛʘʙʘʡʪ MB 106 
ʛʠʛʘʙʘʡʪ GB 109 
ʪʝʨʘʙʘʡʪ TB 1012 
ʧʝʪʘʙʘʡʪ PB 1015 
ʵʢʩʘʙʘʡʪ EB 1018 
ʟʝʪʪʘʙʘʡʪ ZB 1021 
ʡʦʪʪʘʙʘʡʪ YB 1024 

 
ʅʘʧʨʠʤʝʨ, ʠʥʬʦʨʤʘʮʠʦʥʥʦʝ ʩʦʦʙʱʝʥʠʝ ʦ ʪʦʤ, ʯʪʦ ʠʟ 16 ʚʦʟʤʦʞʥʳʭ 

ʮʚʝʪʦʚ ʚʳʙʨʘʥ ʦʜʠʥ ʦʧʨʝʜʝʣʝʥʥʳʡ ʮʚʝʪ, ʩʦʜʝʨʞʠʪ: 

  = 4 ʙʠʪʘ 

 ʜʠʪʘ 
ʀʥʬʦʨʤʘʮʠʦʥʥʦʝ ʩʦʦʙʱʝʥʠʝ ʦ ʪʦʤ, ʯʪʦ ʤʘʣʴʯʠʢ ʇʝʪʨʦʚ ʠ ʜʝʚʦʯʢʘ 

ʀʚʘʥʦʚʘ ʩʠʜʷʪ ʚʤʝʩʪʝ ʟʘ ʦʜʥʦʡ ʧʘʨʪʦʡ, ʧʨʠ ʫʩʣʦʚʠʠ, ʯʪʦ ʚ ʢʣʘʩʩʝ 
12 ʤʘʣʴʯʠʢʦʚ ʠ 18 ʜʝʚʦʯʝʢ, ʩʦʜʝʨʞʠʪ: 

 ʙʠʪʘ 

 (ʜʠʪʘ) 
  

ʍʘʨʘʢʪʝʨʥʳʤ ʥʦʩʠʪʝʣʝʤ ʠʥʬʦʨʤʘʮʠʠ ʷʚʣʷʝʪʩʷ ʩʦʦʙʱʝʥʠʝ ï ʚʩʝ ʪʦ, 
ʯʪʦ ʧʦʜʣʝʞʠʪ ʧʝʨʝʜʘʯʝ. ʕʪʦ ʤʦʞʝʪ ʙʳʪʴ ʵʣʝʢʪʨʠʯʝʩʢʠʡ ʩʠʛʥʘʣ ʠʣʠ ʩʠʛ-
ʥʘʣ ʜʨʫʛʦʛʦ ʨʦʜʘ ʵʥʝʨʛʠʠ, ʧʝʨʝʜʘʚʘʝʤʳʡ ʧʦ ʚʳʙʨʘʥʥʦʡ ʬʠʟʠʯʝʩʢʦʡ 
ʩʨʝʜʝ. 

ʈʘʩʩʤʦʪʨʠʤ ʚʠʜʳ ʠʥʬʦʨʤʘʮʠʠ: 
1. ʅʘʫʯʥʘʷ ʠʥʬʦʨʤʘʮʠʷ. ʕʪʦ ʣʦʛʠʯʝʩʢʘʷ ʠʥʬʦʨʤʘʮʠʷ, ʘʜʝʢʚʘʪ-

ʥʦ ʦʪʦʙʨʘʞʘʶʱʘʷ ʦʙʲʝʢʪʠʚʥʳʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʧʨʠʨʦʜʳ ʦʙʱʝʩʪʚʘ 

ʤʳʰʣʝʥʠʷ. ʅʘʫʯʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʜʝʣʷʪ ʧʦ ʦʙʣʘʩʪʷʤ ʧʦʣʫʯʝʥʠʷ ʠʣʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ (ʪʝʭʥʠʯʝʩʢʘʷ ʙʠʦʣʦʛʠʯʝʩʢʘʷ ʧʦʣʠʪʠʯʝʩʢʘʷ ʠ ʪ.ʜ.); ʧʦ 

                                                        
1 ʂʦʛʜʘ ʥʝʩʢʦʣʴʢʦ ʦʙʲʝʢʪʦʚ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʢʘʢ ʦʜʠʥ, ʢʦʣʠʯʝʩʪʚʦ ʚʦʟʤʦʞʥʳʭ ʩʦ-
ʩʪʦʷʥʠʡ ʧʝʨʝʤʥʦʞʘʝʪʩʷ, ʘ ʢʦʣʠʯʝʩʪʚʦ ʠʥʬʦʨʤʘʮʠʠ ï ʩʢʣʘʜʳʚʘʝʪʩʷ. 
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ʥʘʟʥʘʯʝʥʠʶ: ʤʘʩʩʦʚʘʷ ʠ ʩʧʝʮʠʘʣʴʥʘʷ; ʧʦ ʚʠʜʘʤ ʥʦʩʠʪʝʣʷ: ʥʘ ʙʫʤʘʛʝ ï 

ʜʦʢʫʤʝʥʪʘʣʴʥʘʷ, ʥʘ ʤʘʛʥʠʪʥʦʡ ʣʝʥʪʝ, ʚ ʧʘʤʷʪʠ ʕɺʄ.  

2. ʊʝʭʥʠʯʝʩʢʘʷ ʠʥʬʦʨʤʘʮʠʷ. ʆʥʘ ʠʩʧʦʣʴʟʫʝʪʩʷ ʠ ʚʦʟʥʠʢʘʝʪ ʧʨʠ 

ʨʝʰʝʥʠʠ ʥʦʚʳʭ ʟʘʜʘʯ (ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʝ, ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ ʠ 

ʪ.ʜ.).  

3. ʅʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʘʷ ʠʥʬʦʨʤʘʮʠʷ ï ʦʙʲʝʜʠʥʝʥʠʝ ʧʝʨʚʳʭ ʜʚʫʭ.  

4. ʊʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʠʥʬʦʨʤʘʮʠʷ: ʦʥʘ ʮʠʨʢʫʣʠʨʫʝʪ ʚ ʩʬʝʨʝ ʤʘ-

ʪʝʨʠʘʣʴʥʦ-ʪʝʭʥʠʯʝʩʢʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ.  

5. ʇʣʘʥʦʚʦ-ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʠʥʬʦʨʤʘʮʠʷ ʩʦʜʝʨʞʠʪ ʠʥʪʝʛʨʘʣʥɹʳʝ 

ʩʚʝʜʝʥʠʷ ʦ ʭʦʜʝ ʧʨʦʠʟʚʦʜʩʪʚ, ʦʙ ɻʢʦʥʦʤʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʷʭ.  

ɺʝʨʭʥʠʤ ʫʨʦʚʥʝʤ ʠʥʬʦʨʤʘʮʠʠ ʷʚʣʷʶʪʩʷ ʟʥʘʥʠʷ. ɿʥʘʥʠʷ ʚʦʟʥʠʢʘʶʪ 
ʢʘʢ ʠʪʦʛ ʪʝʦʨʝʪʠʯʝʩʢʦʡ ʠ ʧʨʘʢʪʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ʀʥʬʦʨʤʘʮʠʷ ʚ ʚʠ-
ʜʝ ʟʥʘʥʠʡ ʦʪʣʠʯʘʝʪʩʷ ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʴʶ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʦʩʪʠ. ʇʦ ʤʝʨʝ 
ʨʘʟʚʠʪʠʷ ʦʙʱʝʩʪʚʘ ʠʥʬʦʨʤʘʮʠʷ ʢʘʢ ʩʦʚʦʢʫʧʥʦʩʪʴ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʠʭ 
ʟʥʘʥʠʡ ʧʨʝʚʨʘʱʘʝʪʩʷ ʚ ʙʘʟʫ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʦʙʱʝʩʪʚʘ 
ʚʦ ʚʩʝʭ ʚʠʜʘʭ ʝʛʦ ʜʝʷʪʝʣʴʥʦʩʪʠ. 

ʅʘʨʷʜʫ ʩ ʵʥʝʨʛʠʝʡ, ʧʦʣʝʟʥʳʤʠ ʠʩʢʦʧʘʝʤʳʤʠ ʠ ʪ.ʜ., ʠʥʬʦʨʤʘʮʠʷ ʷʚ-
ʣʷʝʪʩʷ ʨʝʩʫʨʩʦʤ ʦʙʱʝʩʪʚʘ. ʇʦ ʤʝʨʝ ʧʨʦʜʚʠʞʝʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦ-
ʛʨʝʩʩʘ ʠʥʬʦʨʤʘʮʠʦʥʥʳʡ ʨʝʩʫʨʩ ʩʪʘʥʦʚʠʪʩʷ ʥʘʠʙʦʣʝʝ ʚʘʞʥʳʤ ʥʘʮʠʦ-

ʥʘʣʴʥʳʤ ʨʝʩʫʨʩʦʤ. ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʦʤʳʰʣʝʥʥʦʡ ʵʢʩʧʣʫʘʪʘʮʠʠ ʠʥ-
ʬʦʨʤʘʮʠʦʥʥʳʭ ʨʝʩʫʨʩʦʚ ʦʧʨʝʜʝʣʷʝʪ ʵʢʦʥʦʤʠʯʝʩʢʫʶ ʤʦʱʴ ʩʪʨʘʥʳ. 

ʊʝʭʥʦʣʦʛʠʯʝʩʢʫʶ ʙʘʟʫ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʠʥʬʦʨʤʘʮʠ-
ʦʥʥʳʭ ʨʝʩʫʨʩʦʚ ʩʦʟʜʘʝʪ ʠʥʜʫʩʪʨʠʷ ʕɺʄ. ʆʜʥʘʢʦ ʧʝʨʝʢʘʯʠʚʘʥʠʝ ʪʨʫʜʦ-
ʚʳʭ ʨʝʩʫʨʩʦʚ ʠʟ ʩʬʝʨ ʤʘʪʝʨʠʘʣʴʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʚ ʠʥʬʦʨʤʘʮʠʦʥʥʫʶ 
ʩʬʝʨʫ ʚʝʜʝʪ ʢ ʵʨʝ çʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʢʨʠʟʠʩʘè. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ: 

¶ ʋʜʚʦʝʥʠʝ ʦʙʲʝʤʘ ʠʥʬʦʨʤʘʮʠʠ, ʥʘʢʦʧʣʝʥʥʳʭ ʥʘʫʯʥʳʭ ʟʥʘʥʠʡ ï 
2-3 ʛʦʜʘ.  

¶ ʄʘʪʝʨʠʘʣʴʥʳʝ ʟʘʪʨʘʪʳ ʥʘ ʭʨʘʥʝʥʠʝ, ʧʝʨʝʜʘʯʫ ʠ ʧʝʨʝʨʘʙʦʪʢʫ 
ʠʥʬʦʨʤʘʮʠʠ ʧʨʝʚʳʰʘʶʪ ʨʘʩʭʦʜʳ ʥʘ ʵʥʝʨʛʝʪʠʢʫ.  

¶ ʋʨʦʚʝʥʴ ʨʘʜʠʦʠʟʣʫʯʝʥʠʡ ʥʘ ʦʪʜʝʣʴʥʳʭ ʫʯʘʩʪʢʘʭ ɿʝʤʣʠ ʧʨʠ-
ʙʣʠʞʘʝʪʩʷ ʢ ʫʨʦʚʥʶ ʨʘʜʠʦʠʟʣʫʯʝʥʠʷ ʉʦʣʥʮʘ.  

 

1.07 ʉʚʷʟʴ ʧʦʥʷʪʠʡ çʠʥʬʦʨʤʘʮʠʷè, çʜʘʥʥʳʝè, çʟʥʘʥʠʝè 

ɺ ʠʥʬʦʨʤʘʪʠʢʝ ʜʘʥʥʳʝ (data) ï ʵʪʦ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʬʘʢʪʦʚ ʠ ʠʜʝʡ ʚ 

ʬʦʨʤʘʣʠʟʦʚʘʥʥʦʤ ʚʠʜʝ ʥʘ ʤʘʪʝʨʠʘʣʴʥʦʤ ʥʦʩʠʪʝʣʝ, ʧʨʠʛʦʜʥʦʤ ʜʣʷ ʧʝ-
ʨʝʜʘʯʠ ʠ ʦʙʨʘʙʦʪʢʠ ʚ ʥʝʢʦʪʦʨʦʤ ʠʥʬʦʨʤʘʮʠʦʥʥʦʤ ʧʨʦʮʝʩʩʝ. ʆʥʠ ʚr -
ʩʪʫʧʘʪʁ ʢʘʢ ʠʩʪʦʯʥʠʢ ʠʥʬʦʨʤʘʮʠʠ, ʠʟʚʣʝʢʘʝʤʦʡ ʠʟ ʜʘʥʥʳʭ ʧʫʪʝʤ ʦʙʨʘ-
ʙʦʪʢʠ. ʇʨʠ ʵʪʦʤ ʨʝʟʫʣʴʪʘʪʳ ʦʙʨʘʙʦʪʢʠ ʬʠʢʩʠʨʫʶʪʩʷ ʚ ʚʠʜʝ ʥʦʚʳʭ ʜʘʥʥʳʭ. 

ʊʝʨʤʠʥ ʟʥʘʥʠʝ ʠʤʝʝʪ ʤʥʦʛʦʦʙʨʘʟʥʫʶ ʪʨʘʢʪʦʚʢʫ: ʬʦʨʤʘ ʩʫʱʝʩʪʚʦ-

ʚʘʥʠʷ ʠ ʩʠʩʪʝʤʘʪʠʟʘʮʠʠ ʨʝʟʫʣʴʪʘʪʦʚ ʧʦʟʥʘʚʘʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʯʝ-
ʣʦʚʝʢʘ; ʩʫʙʲʝʢʪʠʚʥʳʡ ʦʙʨʘʟ ʨʝʘʣʴʥʦʩʪʠ, ʚ ʬʦʨʤʝ ʧʦʥʷʪʠʡ ʠ ʧʨʝʜʩʪʘʚ-
ʣʝʥʠʡ, ʠʥʬʦʨʤʘʮʠ,̫ ʧʦʟʚʦʣʷʶʱʘ ̫ ʨʝʰʘʪʴ ʧʦʩʪʘʚʣʝʥʥʫʶ ʟʘʜʘʯʫ, ʜʦʩ-

http://ru.wikipedia.org/wiki/%D0%9F%D0%BE%D0%B7%D0%BD%D0%B0%D0%BD%D0%B8%D0%B5_(%D1%84%D0%B8%D0%BB%D0%BE%D1%81%D0%BE%D1%84%D0%B8%D1%8F)
http://ru.wikipedia.org/wiki/%D0%A7%D0%B5%D0%BB%D0%BE%D0%B2%D0%B5%D0%BA
http://ru.wikipedia.org/wiki/%D0%A7%D0%B5%D0%BB%D0%BE%D0%B2%D0%B5%D0%BA
http://ru.wikipedia.org/wiki/%D0%A0%D0%B5%D0%B0%D0%BB%D1%8C%D0%BD%D0%BE%D1%81%D1%82%D1%8C
http://ru.wikipedia.org/wiki/%D0%9F%D0%BE%D0%BD%D1%8F%D1%82%D0%B8%D0%B5
http://ru.wikipedia.org/wiki/%D0%98%D0%BD%D1%84%D0%BE%D1%80%D0%BC%D0%B0%D1%86%D0%B8%D1%8F
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ʪʠʯʴ ʧʦʩʪʘʚʣʝʥʥʦʡ ʮʝʣʠ. ɺ ʠʥʬʦʨʤʘʪʠʢʝ ʟʥʘʥʠʝ ʷʚʣʷʝʪʩʷ ʦʙʷʟʘʪʝʣʴʥʳʤ 
ʘʪʨʠʙʫʪʦʤ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʩʠʩʪʝʤ, ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚ ʚʠʜʝ ʙʘʟʳ ʟʥʘ-
ʥʠʡ ʠ ʧʨʘʚʠʣ ʚʳʚʦʜʘ ʜʣʷ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ.  

ɿʥʘʥʠʷ ʤʦʛʫʪ ʙʳʪʴ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʬʦʨʤʝ ʜʘʥʥʳʭ (ʚ ʚʠʜʝ ʪʝʢʩʪʘ ʥʘ 
ʥʝʢʦʪʦʨʦʤ ʬʦʨʤʘʣʴʥʦʤ ʷʟʳʢʝ, ʚ ʚʠʜʝ ʩʝʪʠ, ʟʘʜʘʶʱʝʡ ʩʚʷʟʠ ʨʘʟʥʦʛʦ ʨʦ-
ʜʘ ʤʝʞʜʫ ʵʣʝʤʝʥʪʘʤʠ ʟʥʘʥʠʡ), ʥʦ ʟʥʘʥʠʷ ʙʦʣʝʝ ʚʳʩʦʢʘʷ ʩʪʝʧʝʥʴ ʦʨʛʘ-
ʥʠʟʘʮʠʠ ʜʘʥʥʳʭ, ʦʥʠ ʦʙʣʘʜʘʶʪ ʩʧʦʩʦʙʥʦʩʪʴʶ ʫʧʨʘʚʣʷʪʴ ʠʥʬʦʨʤʘʮʠʦʥ-
ʥʳʤʠ ʧʨʦʮʝʩʩʘʤʠ (ʚʳʯʠʩʣʝʥʠʷʤʠ). ɿʥʘʥʠʷ ʜʝʣʷʪʩʷ ʥʘ ʦʪʜʝʣʴʥʳʝ ʬʨʘʛ-
ʤʝʥʪʳ ï ʬʨʝʡʤr, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʙʳʪʴ ʩʚʷʟʘʥʳ ʜʨʫʛ ʩ ʜʨʫʛʦʤ ʨʦʜʦʚʠʜʦ-
ʚʳʤʠ ʦʪʥʦʰʝʥʠʷʤʠ, ʤʦʛʫʪ ʙʳʪʴ ʠ ʫʟʣʘʤʠ ʩʝʤʘʥʪʠʯʝʩʢʠʭ ʩʝʪʝʡ. ɿʥʘʥʠʷ 
ʜʦʣʞʥʳ ʠʤʝʪʴ ʧʨʘʛʤʘʪʠʯʝʩʢʫʶ ʮʝʥʥʦʩʪʴ. 

ʇʨʦʮʝʩʩ ʬʦʨʤʠʨʦʚʘʥʠʷ ʟʥʘʥʠʷ ʩʭʝʤʘʪʠʯʥʦ ʚʳʛʣʷʜʠʪ ʪʘʢ: ʜʘʥʥʳʝ ï 
ʠʥʬʦʨʤʘʮʠʷ ï ʟʥʘʥʠʝ ï ʧʦʥʠʤʘʥʠʝ ï ʤʫʜʨʦʩʪʴ (ʨʠʩ. 5). 

ɼʘʥʥʳʝ ï ʵʪʦ ʥʝʫʧʦʨʷʜʦʯʝʥʥʳʝ ʩʠʤʚʦʣʳ, ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʝ ʙʝʟʦʪ-
ʥʦʩʠʪʝʣʴʥʦ ʢ ʢʘʢʦʤʫ-ʣʠʙʦ ʢʦʥʪʝʢʩʪʫ. ɼʘʥʥʳʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʢʘʢ ʩʳ-
ʨʴʝ, ʬʘʢʪʳ.  

ʀʥʬʦʨʤʘʮʠʷ ï ʚʳʜʝʣʝʥʥʘ,̫ ʫʧʦʨʷʜʦʯʝʥʥʘ ̫ʯʘʩʪʴ ʙʘʟʳ ʜʘʥʥʳʭ, ʦʙ-
ʨʘʙʦʪʘʥʥʘ ̫ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. ʀʥʬʦʨʤʘʮʠʷ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʢ ʨʝ-
ʟʫʣʴʪʘʪ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʘʣʛʦʨʠʪʤʦʤ ʦʙʨʘʙʦʪʢʠ.  

ɿʥʘʥʠʝ ï ʵʪʦ ʬʦʨʤʫʣʠʨʦʚʢʘ ʩʫʱʝʩʪʚʫʶʱʠʭ ʪʝʥʜʝʥʮʠʡ ʠʣʠ ʩʫʱʥʦ-
ʩʪʥʳʭ ʩʚʷʟʝʡ ʤʝʞʜʫ ʷʚʣʝʥʠʷʤʠ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʤʠ ʚ ʠʥʬʦʨʤʘʮʠʠ, ʢʦʪʦ-
ʨʘʷ ʤʦʞʝʪ ʩʣʫʞʠʪʴ ʨʫʢʦʚʦʜʩʪʚʦʤ ʜʣʷ ʧʨʠʥʷʪʠʷ ʢʦʥʢʨʝʪʥʳʭ ʨʝʰʝʥʠʡ ʠ 
ʜʝʡʩʪʚʠʡ. ɿʥʘʥʠʝ ʷʚʣʝ̫ʪʩʷ ʨʝʟʫʣʴʪʘʪʦʤ ʚʦʩʧʨʠʷʪʠʷ ʠ ʧʦʥʠʤʘʥʠʷ ʠʥ-
ʬʦʨʤʘʮʠʠ ʚ ʢʦʥʪʝʢʩʪʝ ʦʧʳʪʘ ʧʨʠ ʩʠʩʪʝʤʘʪʠʯʝʩʢʦʤ ʠʟʫʯʝʥʠʠ.  

ʇʦʥʠʤʘʥʠʝ ï ʦʩʦʟʥʘʥʠʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ, ʩʦʜʝʨʞʘʱʝʡʩʷ ʚʦ ʤʥʦʞʝ-
ʩʪʚʝ ʨʘʟʨʦʟʥʝʥʥʳʭ ʟʥʘʥʠʡ. 

ʄʫʜʨʦʩʪʴ ï ʦʮʝʥʝʥʥʦʝ ʧʦʥʠʤʘʥʠʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ 
ʧʨʦʰʣʦʛʦ ʠ ʙʫʜʫʱʝʛʦ. ʄʫʜʨʦʩʪʴ ʦʙʝʩʧʝʯʠʚʘʝʪ ʵʬʬʝʢʪʠʚʥʦʝ ʠʩʧʦʣʴʟʦ-
ʚʘʥʠʝ ʟʥʘʥʠʡ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʥʦʚʦʡ ʠʥʬʦʨʤʘʮʠʠ ʠ ʨʘʩʰʠʨʝʥʠʷ ʦʙʣʘʩʪʠ 
ʧʦʟʥʘʥʠʡ. 

 

 
  

ʈʠʩ. 1 
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ʆʩʦʙʦʝ ʟʥʘʯʝʥʠʝ ʧʨʠʦʙʨʝʪʘʝʪ ʠʥʬʦʨʤʘʪʠʢʘ ʚ ʧʦʜʛʦʪʦʚʢʝ ʩʧʝ-
ʮʠʘʣʠʩʪʦʚ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʧʨʦʬʠʣʷ. ʕʪʦ ʩʚʷʟʘʥʦ ʩ ʪʝʤ, ʯʪʦ ʨʘʟʚʠ-
ʪʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʪʦʤ, ʯʪʦ ʚʳʧʫ-
ʩʢʥʠʢʫ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʚʫʟʘ ʧʨʠʭʦʜʠʪʩʷ: 

¶ ʨʘʙʦʪʘʪʴ ʢʘʢ ʢʦʥʝʯʥʦʤʫ ʧʦʣʴʟʦʚʘʪʝʣʶ ʥʘ ʧʝʨʩʦʥʘʣʴʥʦʤ ʢʦʤʧʴ-
ʶʪʝʨʝ (ʇʂ) (ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʤ ʨʘʙʦʯʝʤ ʤʝʩʪʝ ï ɸʈʄ, ʨʘʙʦ-
ʯʝʡ ʩʪʘʥʮʠʠ ʠ ʪ.ʧ.) ʚ ʫʩʣʦʚʠʷʭ çɻ ʣʝʢʪʨʦʥʥʦʛʦ ʦʬʠʩʘè, ʠʥʪʝʛʨʠ-
ʨʦʚʘʥʥʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ, ʵʣeʢʪpoʥʥoʡ ʧʦʯʪʳ, ʚ ʣʦ-
ʢʘʣʴʥʳʭ ʠ ʛʣʦʙʘʣʴʥʳʭ ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʢʦʤʧʴʶʪʝʨʥʳʭ 
ʩʝʪʷʭ; 

¶ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʪʴ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʠ ʫʧʨʘʚʣʝʥʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ 
ʥʘ ʩʚʦʝʤ ʨʘʙʦʯʝʤ ʤʝʩʪʝ ʥʘ ʦʩʥʦʚʝ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʫʧʨʘʚʣʝʥʯʝ-
ʩʢʠʭ ʟʘʜʘʯ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʥʦʚʝʡʰʠʭ ʪʝʭʥʠʯʝʩʢʠʭ ʠ ʧʨʦ-
ʛʨʘʤʤʥʳʭ ʩʨʝʜʩʪʚ. 
ʂʦʤʧʣʝʢʩ ʵʪʠʭ ʫʩʣʦʚʠʡ ʦʪʨʘʞʘʝʪ ʩʦʮʠʘʣʴʥʳʡ ʟʘʢʘʟ ʥʘ ʩʧʝʮʠʘ-

ʣʠʩʪʘ ʠ ʜʠʢʪʫʝʪ ʪʨʝʙʦʚʘʥʠʷ ʥʝʦʙʭʦʜʠʤʦʛʦ ʫʨʦʚʥʷ ʝʛʦ ʠʥʬʦʨʤʘʮʠ-
ʦʥʥʦʡ ʢʫʣʴʪʫʨʳ. ʆʪ ʪʦʛʦ, ʥʘʩʢʦʣʴʢʦ ʩʧʝʮʠʘʣʠʩʪʳ ʭʦʨʦʰʦ ʟʥʘʶʪ ʠ 
ʚʣʘʜʝʶʪ ʩʦʚʨʝʤʝʥʥʳʤʠ ʤʝʪʦʜʘʤʠ ʠ ʩʨʝʜʩʪʚʘʤʠ ʠʥʬʦʨʤʘʪʠʢʠ, ʟʘ-
ʚʠʩʠʪ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʧʦʜ-
ʨʘʟʜʝʣʝʥʠʷ (ʦʨʛʘʥʠʟʘʮʠʠ) ʚ ʮʝʣʦʤ. 
ɺ ʂʦʥʮʝʧʮʠʠ ʠʥʬʦʨʤʘʪʠʟʘʮʠʠ ʩʬʝʨʳ ʦʙʨʘʟʦʚʘʥʠʷ ʈʦʩʩʠʡʩʢʦʡ 

ʌʝʜʝʨʘʮʠʠ, ʫʪʚʝʨʞʜʝʥʥʦʡ 10 ʠʶʣʷ 1998 ʛʦʜʘ ʄʠʥʠʩʪʝʨʩʪʚʦʤ ʦʙʨʘ-
ʟʦʚʘʥʠʷ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, ʦʪʤʝʯʝʥʦ, ʯʪʦ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ 
çʚ ʦʙʱʝʩʪʚʝ ʩʫʱʝʩʪʚʫʝʪ ʜʦʩʪʘʪʦʯʥʦ ʩʝʨʴʝʟʥʘʷ ʠ ʫʩʪʦʡʯʠʚʘʷ ʩʦʮʠ-
ʘʣʴʥʘʷ ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʠʟʫʯʝʥʠʠ ʠʥʬʦʨʤʘʪʠʢʠ, ʘ ʛʣʘʚʥʦʝ ï ʚ ʠʩʧʦʣʴ-
ʟʦʚʘʥʠʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʧʦʚʩʝʜʥʝʚʥʦʡ ʜʝʷʪʝʣʴʥʦ-
ʩʪʠ. ʕʪʘ ʧʦʪʨʝʙʥʦʩʪʴ ʦʙʫʩʣʦʚʣʝʥʘ ʩʪʨʝʤʠʪʝʣʴʥʳʤ ʨʘʟʚʠʪʠʝʤ 
ʩʨʝʜʩʪʚ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʪʝʭʥʠʢʠ ʠ ʩʚʷʟʠ, ʧʨʦʥʠʢ-
ʥʦʚʝʥʠʝʤ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʧʨʘʢʪʠʯʝʩʢʠ ʚʦ ʚʩʝ ʩʬʝʨʳ 
ʩʦʮʠʘʣʴʥʦʡ ʧʨʘʢʪʠʢʠ ʠ ʥʘʩʪʦʷʪʝʣʴʥʦʡ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʠʭ ʵʬʬʝʢ-
ʪʠʚʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʠʥʪʝʨʝʩʘʭ ʨʝʰʝʥʠʷ ʮʝʣʦʛʦ ʨʷʜʘ ʘʢʪʫʘʣʴ-
ʥʳʭ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʧʨʦʙʣʝʤè. 
ʋʯʝʙʥʳʡ ʢʫʨʩ çʀʥʬʦʨʤʘʪʠʢʘè ʦʨʠʝʥʪʠʨʦʚʘʥ ʥʘ ʪʦ, ʯʪʦʙʳ ʚ ʨʝ-

ʟʫʣʴʪʘʪʝ ʝʛʦ ʦʩʚʦʝʥʠʷ: 

¶ ʩʬʦʨʤʠʨʦʚʘʪʴ ʫ ʩʪʫʜʝʥʪʘ ʬʫʥʜʘʤʝʥʪ ʩʦʚʨʝʤʝʥʥʦʡ ʠʥʬʦʨʤʘ-
ʮʠʦʥʥʦʡ ʢʫʣʴʪʫʨʳ;  

¶ ʦʙʝʩʧʝʯʠʪʴ ʫʩʪʦʡʯʠʚʳʝ ʥʘʚʳʢʠ ʨʘʙʦʪʳ ʥʘ ʧʝʨʩʦʥʘʣʴʥʦʤ ʢʦʤ-
ʧʴʶʪʝʨʝ ʚ ʫʩʣʦʚʠʷʭ ʣʦʢʘʣʴʥʳʭ ʠ ʛʣʦʙʘʣʴʥʳʭ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ 
ʩʝʪʝʡ ʠ ʩʠʩʪʝʤ ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʡ, ʥʦʚʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ 
ʪʝʭʥʦʣʦʛʠʡ ʚ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ; 
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¶ ʦʩʚʦʠʪʴ ʦʩʥʦʚʳ ʩʦʚʨʝʤʝʥʥʦʡ ʤʝʪʦʜʦʣʦʛʠʠ ʨʘʟʨʘʙʦʪʢʠ ʢʦʤʧʴʶ-
ʪʝʨʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʠ ʧʨʘʢʪʠʯʝʩʢʦʡ ʨʝʘʣʠʟʘʮʠʠ ʝʝ 
ʦʩʥʦʚʥʳʭ ʵʣʝʤʝʥʪʦʚ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʝʨʩʦʥʘʣʴʥʳʭ ʢʦʤʧʴʶ-
ʪʝʨʦʚ ʠ ʪʠʧʦʚʳʭ ʧʨʦʛʨʘʤʤʥʳʭ ʧʨʦʜʫʢʪʦʚ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʟʫʯʝʥʠʷ ʜʠʩʮʠʧʣʠʥʳ ʩʪʫʜʝʥʪ ʜʦʣʞʝʥ: 

¶ ʠʤʝʪʴ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʥʘʮʠʦʥʘʣʴʥʳʭ ʠ ʤʠʨʦʚʳʭ ʠʥʬʦʨʤʘʮʠ-
ʦʥʥʳʭ ʨʝʩʫʨʩʘʭ ʢʘʢ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʢʘʪʝʛʦʨʠʠ; 

¶ ʟʥʘʪʴ ʦʩʥʦʚʳ ʥʦʚʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʠʭ ʚʣʠʷʥʠʝ 
ʥʘ ʫʩʧʝʭ ʚ ʙʠʟʥʝʩʝ; 

¶ ʟʥʘʪʴ ʩʦʚʨʝʤʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ ʠ ʥʘʧʨʘʚʣʝʥʠʝ ʨʘʟʚʠʪʠʷ ʢʦʤʧʴʶ-
ʪʝʨʥʦʡ ʪʝʭʥʠʢʠ ʠ ʧʨʦʛʨʘʤʤʥʳʭ ʩʨʝʜʩʪʚ; 

¶ ʚʣʘʜʝʪʴ ʦʩʥʦʚʘʤʠ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʨʝʰʝʥʠʷ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʟʘʜʘʯ; 

¶ ʫʚʝʨʝʥʥʦ ʨʘʙʦʪʘʪʴ ʥʘ ʧʝʨʩʦʥʘʣʴʥʦʤ ʢʦʤʧʴʶʪʝʨʝ ʚ ʢʘʯʝʩʪʚʝ ʢʦ-
ʥʝʯʥʦʛʦ ʧʦʣʴʟʦʚʘʪʝʣʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ; 

¶ ʟʥʘʪʴ ʦʩʥʦʚʳ ʩʦʟʜʘʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʠ ʠʩʧʦʣʴʟʦʚʘ-
ʥʠʷ ʧʝʨʝʜʦʚʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʧʝʨʝʨʘʙʦʪʢʠ ʠʥ-
ʬʦʨʤʘʮʠʠ, ʚ ʪ.ʯ. ʫʤʝʪʴ ʨʘʙʦʪʘʪʴ ʩ ʧʨʦʛʨʘʤʤʥʳʤʠ ʩʨʝʜʩʪʚʘʤʠ, 
ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ ʩʦʚʨʝʤʝʥʥʳʤ ʪʨʝʙʦʚʘʥʠʷʤ ʤʠʨʦʚʦʛʦ ʨʳʥʢʘ 
ʧʨʦʛʨʘʤʤʥʳʭ ʧʨʦʜʫʢʪʦʚ; 

¶ ʠʤʝʪʴ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʨʘʙʦʪʝ ʚ ʣʦʢʘʣʴʥʳʭ ʠ ʛʣʦʙʘʣʴʥʳʭ ʢʦʤ-
ʧʴʶʪʝʨʥʳʭ ʩʝʪʷʭ, ʠʤʝʪʴ ʥʘʚʳʢʠ ʨʘʙʦʪʳ ʩ ʵʣʝʢʪʨʦʥʥʦʡ ʧʦʯʪʦʡ, 
ʪʝʣʝʢʦʥʬʝʨʝʥʮʠʷʤʠ, ʵʣʝʢʪʨʦʥʥʦʡ ʜʦʩʢʦʡ ʦʙʲʷʚʣʝʥʠʡ, ʩʨʝʜʩʪ-
ʚʘʤʠ ʩʦʟʜʘʥʠʷ ʵʣʝʢʪʨʦʥʥʦʛʦ ʦʬʠʩʘ; 

¶ ʟʥʘʪʴ ʥʘʠʙʦʣʝʝ ʚʘʞʥʳʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʨʝʩʫʨʩʳ, ʧʨʦʛʨʘʤʤ-
ʥʳʝ ʩʨʝʜʩʪʚʘ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʧʦʠʩʢʘ, ʘ ʪʘʢʞʝ ʵʢʦʥʦʤʠʯʝʩʢʠʝ 
ʠ ʧʨʘʚʦʚʳʝ ʦʩʥʦʚʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʨʝʩʫʨʩʦʚ. 

 

1.08 ɺʠʜʳ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ 

ʕʢʦʥʦʤʠʯʝʩʢʫʶ ʠʥʬʦʨʤʘʮʠʶ ʧʨʠʥʷʪʦ ʧʦʜʨʘʟʜʝʣʷʪʴ ʧʦ ʩʣʝ-
ʜʫʶʱʠʤ ʦʩʥʦʚʥʳʤ ʧʨʠʟʥʘʢʘʤ: 

¶ ʬʫʥʢʮʠʷʤ ʫʧʨʘʚʣʝʥʠʷ (ʠʩʧʦʣʴʟʦʚʘʥʠʶ), 

¶ ʤʝʩʪʫ ʚʦʟʥʠʢʥʦʚʝʥʠʷ. 

ʇʦ ʬʫʥʢʮʠʷʤ ʫʧʨʘʚʣʝʥʠʷ ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʠʥʬʦʨʤʘʮʠʷ ʨʘʟʜʝʣʷ-
ʝʪʩʷ ʥʘ ʧʣʘʥʦʚʫʶ, ʫʯʝʪʥʫʶ, ʥʦʨʤʘʪʠʚʥʦ-ʩʧʨʘʚʦʯʥʫʶ, ʦʪʯʝʪʥʦ-
ʩʪʘʪʠʩʪʠʯʝʩʢʫʶ. 

ʇʣʘʥʦʚʘʷ ʠʥʬʦʨʤʘʮʠʷ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʜʠʨʝʢʪʠʚʥʳʝ ʟʥʘʯʝʥʠʷ 
ʧʣʘʥʠʨʫʝʤʳʭ ʠ ʢʦʥʪʨʦʣʠʨʫʝʤʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʧʣʘʥʠʨʦʚʘʥʠʷ ʥʘ ʥʝ-
ʢʦʪʦʨʳʡ ʧʝʨʠʦʜ ʚ ʙʫʜʫʱʝʤ (ʧʷʪʠʣʝʪʢʘ, ʛʦʜ, ʢʚʘʨʪʘʣ, ʤʝʩʷʮ, ʩʫʪʢʠ). 
ʅʘʧʨʠʤʝʨ, ʚʳʧʫʩʢ ʧʨʦʜʫʢʮʠʠ ʚ ʥʘʪʫʨʘʣʴʥʦʤ ʠ ʜʝʥʝʞʥʦʤ ʚʳʨʘʞʝ-
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ʥʠʠ, ʧʣʘʥʠʨʫʝʤʳʡ ʩʧʨʦʩ ʥʘ ʧʨʦʜʫʢʮʠʶ ʠ ʧʨʠʙʳʣʴ ʦʪ ʝʝ ʨʝʘʣʠʟʘʮʠʠ 
ʠ ʪ.ʜ. 
ʋʯʝʪʥʘʷ ʠʥʬʦʨʤʘʮʠʷ ʦʪʨʘʞʘʝʪ ʬʘʢʪʠʯʝʩʢʠʝ ʟʥʘʯʝʥʠʷ ʟʘʧʣʘ-

ʥʠʨʦʚʘʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʟʘ ʦʧʨʝʜʝʣʝʥʥʳʡ ʧʝʨʠʦʜ ʚʨʝʤʝʥʠ. ʅʘ ʦʩ-
ʥʦʚʘʥʠʠ ʵʪʦʡ ʠʥʬʦʨʤʘʮʠʠ ʤʦʞʝʪ ʙʳʪʴ ʩʢʦʨʨʝʢʪʠʨʦʚʘʥʘ ʧʣʘʥʦʚʘʷ 
ʠʥʬʦʨʤʘʮʠʷ, ʧʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʜʝʷʪʝʣʴʥʦʩʪʠ ʦʨʛʘʥʠʟʘʮʠʠ, ʧʨʠʥʷʪʳ 
ʨʝʰʝʥʠʷ ʧʦ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦʤʫ ʫʧʨʘʚʣʝʥʠʶ ʦʨʛʘʥʠʟʘʮʠʝʡ. ɺ ʢʘ-
ʯʝʩʪʚʝ ʫʯʝʪʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʚʳʩʪʫʧʘʝʪ ʠʥʬʦʨʤʘʮʠʷ ʥʘʪʫʨʘʣʴʥʦʛʦ 
(ʦʧʝʨʘʪʠʚʥʦʛʦ) ʫʯʝʪʘ, ʙʫʭʛʘʣʪʝʨʩʢʦʛʦ ʫʯʝʪʘ, ʬʠʥʘʥʩʦʚʦʛʦ ʫʯʝʪʘ. 
ʅʘʧʨʠʤʝʨ, ʫʯʝʪʥʦʡ ʠʥʬʦʨʤʘʮʠʝʡ ʷʚʣʷʝʪʩʷ: ʢʦʣʠʯʝʩʪʚʦ ʜʝʪʘ-

ʣʝʡ ʜʘʥʥʦʛʦ ʥʘʠʤʝʥʦʚʘʥʠʷ, ʠʟʛʦʪʦʚʣʝʥʥʳʭ ʨʘʙʦʯʠʤ ʟʘ ʩʤʝʥʫ (ʦʧʝ-
ʨʘʪʠʚʥʳʡ ʫʯʝʪ), ʟʘʨʘʙʦʪʥʘʷ ʧʣʘʪʘ ʨʘʙʦʯʝʛʦ ʟʘ ʠʟʛʦʪʦʚʣʝʥʠʝ ʜʝʪʘʣʠ 
(ʙʫʭʛʘʣʪʝʨʩʢʠʡ ʫʯʝʪ), ʬʘʢʪʠʯʝʩʢʘʷ ʩʝʙʝʩʪʦʠʤʦʩʪʴ ʠʟʛʦʪʦʚʣʝʥʠʷ ʠʟ-
ʜʝʣʠʷ (ʙʫʭʛʘʣʪʝʨʩʢʠʡ ʠ ʬʠʥʘʥʩʦʚʳʡ ʫʯʝʪ). 
ʅʦʨʤʘʪʠʚʥʦ-ʩʧʨʘʚʦʯʥʘʷ ʠʥʬʦʨʤʘʮʠʷ ʩʦʜʝʨʞʠʪ ʨʘʟʣʠʯʥʳʝ 

ʩʧʨʘʚʦʯʥʳʝ ʠ ʥʦʨʤʘʪʠʚʥʳʝ ʜʘʥʥʳʝ, ʩʚʷʟʘʥʥʳʝ ʩ ʧʨʦʠʟʚʦʜʩʪʚʝʥ-
ʥʳʤʠ ʧʨʦʮʝʩʩʘʤʠ ʠ ʦʪʥʦʰʝʥʠʷʤʠ. ʕʪʦ ʩʘʤʳʡ ʦʙʲʝʤʥʳʡ ʠ ʨʘʟʥʦʦʙ-
ʨʘʟʥʳʡ ʚʠʜ ʠʥʬʦʨʤʘʮʠʠ. ɼʦʩʪʘʪʦʯʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ ʦʙʱʝʤ ʦʙʲʝ-
ʤʝ ʮʠʨʢʫʣʠʨʫʶʱʝʡ ʚ ʦʨʛʘʥʠʟʘʮʠʠ ʠʥʬʦʨʤʘʮʠʠ ʥʦʨʤʘʪʠʚʥʦ-
ʩʧʨʘʚʦʯʥʘʷ ʠʥʬʦʨʤʘʮʠʷ ʩʦʩʪʘʚʣʷʝʪ 50ï60%. 
ʇʨʠʤʝʨʘʤʠ ʥʦʨʤʘʪʠʚʥʦ-ʩʧʨʘʚʦʯʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʤʦʛʫʪ ʩʣʫ-

ʞʠʪʴ: ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʥʦʨʤʘʪʠʚʳ ʠʟʛʦʪʦʚʣʝʥʠʷ ʜʝʪʘʣʝʡ, ʫʟʣʦʚ, ʠʟ-
ʜʝʣʠʷ ʚ ʮʝʣʦʤ; ʩʪʦʠʤʦʩʪʥʳʝ ʥʦʨʤʘʪʠʚʳ (ʨʘʩʮʝʥʢʠ, ʪʘʨʠʬʳ, ʮʝʥʳ), 
ʩʧʨʘʚʦʯʥʳʝ ʜʘʥʥʳʝ ʧʦ ʧʦʩʪʘʚʱʠʢʘʤ ʠ ʧʦʪʨʝʙʠʪʝʣʷʤ ʧʨʦʜʫʢʮʠʠ. 
ʆʪʯʝʪʥʦ-ʩʪʘʪʠʩʪʠʯʝʩʢʘʷ ʠʥʬʦʨʤʘʮʠʷ ʦʪʨʘʞʘʝʪ ʨʝʟʫʣʴʪʘʪʳ 

ʬʘʢʪʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʦʨʛʘʥʠʟʘʮʠʠ ʜʣʷ ʚʳʰʝʩʪʦʷʱʠʭ ʦʨʛʘʥʦʚ 
ʫʧʨʘʚʣʝʥʠʷ, ʦʨʛʘʥʦʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʩʪʘʪʠʩʪʠʢʠ, ʥʘʣʦʛʦʚʦʡ ʠʥ-
ʩʧʝʢʮʠʠ ʠ ʪ.ʜ. ʅʘʧʨʠʤʝʨ, ʛʦʜʦʚʦʡ ʙʫʭʛʘʣʪʝʨʩʢʠʡ ʦʪʯʝʪ ʦ ʜʝʷʪʝʣʴʥʦ-
ʩʪʠ ʦʨʛʘʥʠʟʘʮʠʠ. 
ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ ʧʦ ʫʨʦʚʥʷʤ ʫʧʨʘʚ-

ʣʝʥʠʷ (ʤʝʩʪʫ ʚʦʟʥʠʢʥʦʚʝʥʠʷ) ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʚʭʦʜʥʫʶ ʠ ʚʭrʦʜʥʫʶ 
ʠʥʬʦʨʤʘʮʠʶ. 
ɺʭʦʜʥʘʷ ʠʥʬʦʨʤʘʮʠʷ ï ʵʪʦ ʠʥʬʦʨʤʘʮʠʷ, ʧʦʩʪʫʧʘʶʱʘʷ ʚ ʦʨʛʘ-

ʥʠʟʘʮʠʶ (ʩʪʨʫʢʪʫʨʥʦʝ ʧʦʜʨʘʟʜʝʣʝʥʠʝ) ʠʟʚʥʝ ʠ ʠʩʧʦʣʴʟʫʝʤʘʷ ʢʘʢ 
ʧʝʨʚʠʯʥʘʷ ʠʥʬʦʨʤʘʮʠʷ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʠ ʫʧʨʘʚ-
ʣʝʥʯʝʩʢʠʭ ʬʫʥʢʮʠʡ ʠ ʟʘʜʘʯ ʫʧʨʘʚʣʝʥʠʷ. 
ɺʳʭʦʜʥʘʷ ʠʥʬʦʨʤʘʮʠʷ ï ʵʪʦ ʠʥʬʦʨʤʘʮʠʷ, ʧʦʩʪʫʧʘʶʱʘʷ ʠʟ ʦʜ-

ʥʦʡ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʚ ʜʨʫʛʫʶ. ʆʜʥʘ ʠ ʪʘ ʞʝ ʠʥʬʦʨʤʘʮʠʷ ʤʦʞʝʪ 
ʷʚʣʷʪʴʩʷ ʢʘʢ ʚʭʦʜʥʦʡ ʜʣʷ ʦʜʥʦʛʦ ʩʪʨʫʢʪʫʨʥʦʛʦ ʧʦʜʨʘʟʜʝʣʝʥʠʷ ʚ ʢʘ-
ʯʝʩʪʚʝ ʝʝ ʧʦʪʨʝʙʠʪʝʣʷ, ʪʘʢ ʠ ʚʳʭʦʜʥʦʡ ï ʜʣʷ ʧʦʜʨʘʟʜʝʣʝʥʠʷ, ʝʝ 
ʚʳʨʘʙʘʪʳʚʘʶʱʝʛʦ. 
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ʇʨʠ ʵʪʦʤ ʬʦʨʤʘ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ 
ʤʦʞʝʪ ʙʳʪʴ: ʘʣʬʘʚʠʪʥʦ-ʮʠʬʨʦʚʘʷ (ʪʝʢʩʪʦʚʘʷ) ï ʚ ʚʠʜʝ ʩʦʚʦʢʫʧʥʦ-
ʩʪʝʡ ʘʣʬʘʚʠʪʥʳʭ, ʮʠʬʨʦʚʳʭ ʠ ʩʧʝʮʠʘʣʴʥʳʭ ʩʠʤʚʦʣʦʚ ʠ ʛʨʘʬʠʯʝ-
ʩʢʘʷ ï ʚ ʚʠʜʝ ʛʨʘʬʠʢʦʚ, ʩʭʝʤ, ʨʠʩʫʥʢʦʚ, ʘ ʬʠʟʠʯʝʩʢʠʤ ʥʦʩʠʪʝʣʝʤ 
ʠʥʬʦʨʤʘʮʠʠ ï ʙʫʤʘʛʘ, ʤʘʛʥʠʪʥʳʡ ʠʣʠ ʦʧʪʠʯʝʩʢʠʡ ʜʠʩʢ, ʠʟʦʙʨʘʞʝ-
ʥʠʝ ʥʘ ʵʢʨʘʥʝ ʜʠʩʧʣʝʷ. 
ʅʘʠʙʦʣʝʝ ʩʫʱʝʩʪʚʝʥʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʠʥʬʦʨ-

ʤʘʮʠʠ ʷʚʣʷʁ ʪʩʷ: 

¶ ʩʤʳʩʣʦʚʦʝ ʩʦʜʝʨʞʘʥʠʝ ʩʦʦʙʱʝʥʠʡ; 

¶ ʤʥʦʛʦʦʙʨʘʟʠʝ ʬʦʨʤ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʜʘʥʥʳʭ; 

¶ ʙʦʣʴʰʦʡ ʦʙʲʝʤ ʜʘʥʥʳʭ; 

¶ ʜʠʩʢʨʝʪʥʦʩʪʴ ʟʥʘʯʝʥʠʡ ʠ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʠʝ ʜʘʥʥʳʭ; 

¶ ʪʨʝʙʦʚʘʥʠʷ ʢ ʢʘʯʝʩʪʚʫ ʠʥʬʦʨʤʘʮʠʠ ʠ ʜʨ. 
ɺ ʩʚʝʪʝ ʠʜʝʡ ʩʝʤʠʦʪʠʢʠ (ʥʘʫʢʠ ʦ ʟʥʘʢʘʭ) ʧʦʥʷʪʠʝ ʠʥʬʦʨʤʘʮʠʠ 

ʠ ʝʝ ʩʚʦʡʩʪʚ ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʚ ʪʨʝʭ ʘʩʧʝʢʪʘʭ:  

¶ ʩʠʥʪʘʢʩʠʯʝʩʢʦʤ; 

¶ ʩʝʤʘʥʪʠʯʝʩʢʦʤ; 

¶ ʧʨʘʛʤʘʪʠʯʝʩʢʦʤ.  
ʉʠʥʪʘʢʩʠʯʝʩʢʠʡ ʘʩʧʝʢʪ ʩʚʷʟʘʥ ʩ ʨʘʩʩʤʦʪʨʝʥʠʝʤ ʬʦʨʤʳ ʠ 

ʩʨʝʜʳ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ: ʜʦʢʫʤʝʥʪ, ʤʘʰʠʥʥʳʡ ʥʦʩʠʪʝʣʴ, 
ʧʘʤʷʪʴ ʢʦʤʧʴʶʪʝʨʘ ï ʩ ʦʮʝʥʢʦʡ ʦʙʲʝʤʦʚ ʦʙʨʘʙʘʪʳʚʘʝʤʦʡ ʠ ʭʨʘ-
ʥʠʤʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʫʩʪʘʥʦʚʣʝʥʠʝʤ ʧʨʘʚʠʣ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʠ ʚʳ-
ʙʦʨʦʤ ʬʦʨʤʘʪʘ ʜʘʥʥʳʭ ʠ ʪ.ʧ. ʀʥʬʦʨʤʘʮʠʷ ʥʘ ʩʠʥʪʘʢʩʠʯʝʩʢʦʤ 
ʫʨʦʚʥʝ ʪʨʘʜʠʮʠʦʥʥʦ ʥʘʟʳʚʘʝʪʩʷ ʜʘʥʥrʤʠ.  
ʅʘ ʩʝʤʘʥʪʠʯʝʩʢʦʤ ʫʨʦʚʥʝ ʬʦʨʤʠʨʫʶʪʩʷ ʩʪʨʫʢʪʫʨʥʳʝ ʝʜʠʥʠʮʳ 

ʠʥʬʦʨʤʘʮʠʠ ï ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ, ʧʨʦʝʢʪʠʨʫʝʪʩʷ ʩʪʨʫʢʪʫ-
ʨʘ ʙʘʟʳ ʜʘʥʥʳʭ (ʠʥʪʝʛʨʠʨʦʚʘʥʥʦʡ ʩʦʚʦʢʫʧʥʦʩʪʠ ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʭ 
ʜʘʥʥʳʭ), ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʦʜʝʨʞʘʥʠʝ ʜʦʢʫʤʝʥʪʦʚ ʠ ʩʭʝʤʘ ʜʦʢʫʤʝʥ-
ʪʦʦʙʦʨʦʪʘ. ʉʝʤʘʥʪʠʯʝʩʢʠʡ ʘʩʧʝʢʪ ʪʨʝʙʫʝʪ ʧʦʥʠʤʘʥʠʷ ʩʦʜʝʨʞʘʥʠʷ 
ʠʥʬʦʨʤʘʮʠʠ.  
ʇʨʘʛʤʘʪʠʯʝʩʢʠʡ ʘʩʧʝʢʪ ʠʥʬʦʨʤʘʮʠʠ ʩʚʷʟʘʥ ʩ ʦʮʝʥʢʦʡ ʢʘʯʝʩʪ-

ʚʘ ʠ ʧʦʣʝʟʥʦʩʪʠ ʠʥʬʦʨʤʘʮʠʠ ʜʣʷ ʧʨʠʥʷʪʠʷ ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʨʝʰʝ-
ʥʠʡ. ʂʘʯʝʩʪʚʦ ʠʥʬʦʨʤʘʮʠʠ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʥʘ ʫʨʦʚʥʝ ʵʢʦʥʦʤʠʯʝ-
ʩʢʦʛʦ ʧʦʢʘʟʘʪʝʣʷ. ʆʥʦ ʷʚʣʷʝʪʩʷ ʩʦʚʦʢʫʧʥʦʩʪʴʶ ʩʣʝʜʫʶʱʠʭ 
ʩʚʦʡʩʪʚ: 

1.  ʈʝʧʨʝʟʝʥʪʘʪʠʚʥʦʩʪʴ ʠʥʬʦʨʤʘʮʠʠ ï ʤʝʪʦʜʠʯʝʩʢʘʷ ʧʨʘ-
ʚʠʣʴʥʦʩʪʴ ʬʦʨʤʠʨʦʚʘʥʠʷ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ: ʚʳʜʝʣʝʥʠʝ 
ʥʘʠʙʦʣʝʝ ʩʫʱʝʩʪʚʝʥʥʳʭ ʧʨʠʟʥʘʢʦʚ ʠ ʩʚʷʟʝʡ ʦʙʲʝʢʪʦʚ, ʩʦʙʳʪʠʡ, 
ʷʚʣʝʥʠʡ; ʠʟʤʝʨʝʥʠʝ, ʚʳʙʦʨ ʧʨʘʚʠʣʴʥʳʭ ʘʣʛʦʨʠʪʤʦʚ ʬʦʨʤʠʨʦʚʘ-
ʥʠʷ ʨʘʩʯʝʪʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ. 
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2.  ʉʦʜʝʨʞʘʪʝʣʴʥʦʩʪʴ  ʠʥʬʦʨʤʘʮʠʠ ï ʤʘʢʩʠʤʠʟʘʮʠʷ ʦʪʥʦʰʝ-
ʥʠʷ ʢʦʣʠʯʝʩʪʚʘ ʧʦʣʝʟʥʳʭ ʜʘʥʥʳʭ ʢ ʠʭ ʦʙʱʝʤʫ ʦʙʲʝʤʫ, ʪ.ʝ. ʤʘʢʩʠ-
ʤʠʟʘʮʠʷ ʤʝʨʳ ʫʩʪʨʘʥʝʥʠʷ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʠ.  

3.  ʅʝʦʙʭʦʜʠʤʦʩʪʴ ʠ ʜʦʩʪʘʪʦʯʥʦʩʪʴ (ʢʦʤʧʣʝʢʪʥʦʩʪʴ) ʠʥʬʦʨ-
ʤʘʮʠʠ ʜʣʷ ʧʨʠʥʷʪʠʷ ʫʧʨʘʚʣʝʥʯʝʩʢʦʛʦ ʨʝʰʝʥʠʷ. 

4.  ɸʢʪʫʘʣʴʥʦʩʪʴ ʠʥʬʦʨʤʘʮʠʠ ï ʩʦʭʨʘʥʝʥʠʝ ʧʦʣʝʟʥʦʩʪʠ ʠʥ-
ʬʦʨʤʘʮʠʠ ʚʦ ʚʨʝʤʝʥʠ. 

5.  ɼʦʩʪʫʧʥʦʩʪʴ ʠ ʩʚʦʝʚʨʝʤʝʥʥʦʩʪʴ ʧʦʣʫʯʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ. 
6.  ʊʦʯʥʦʩʪʴ ʠʥʬʦʨʤʘʮʠʠ  ʥʘ ʫʨʦʚʥʝ ʦʪʜʝʣʴʥʳʭ ʵʢʦʥʦʤʠʯʝʩʢʠʭ 

ʧʦʢʘʟʘʪʝʣʝʡ. 
7.  ɼʦʩʪʦʚʝʨʥʦʩʪʴ ʠʥʬʦʨʤʘʮʠʠ ï ʦʪʦʙʨʘʞʝʥʠʝ ʠʩʪʠʥʥʦʛʦ ʟʥʘ-

ʯʝʥʠʷ ʚ ʧʨʝʜʝʣʘʭ ʥʝʦʙʭʦʜʠʤʦʡ ʪʦʯʥʦʩʪʠ ʩ ʟʘʜʘʥʥʦʡ ʚʝʨʦʷʪʥʦʩʪʴʶ. 
8.  ʎʝʥʥʦʩʪʴ ʠʥʬʦʨʤʘʮʠʠ ï ʦʮʝʥʢʘ ʚʣʠʷʥʠʷ ʧʦʢʘʟʘʪʝʣʷ ʥʘ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʩʠʩʪʝʤʳ ʠ ʜʨ. 
ʀʥʬʦʨʤʘʮʠʷ ʚ ʩʠʩʪʝʤʝ ʫʧʨʘʚʣʝʥʠʷ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʢ çʨʝ-

ʩʫʨʩ ʫʧʨʘʚʣʝʥʠʷè, ʠʤʝʶʱʠʡ ʚʘʞʥʦʝ ʩʪʨʘʪʝʛʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ. ʀʥ-
ʬʦʨʤʘʮʠʦʥʥʳʝ ʨʝʩʫʨʩʳ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʷʚʣʷʶʪʩʷ ʚʟʘʠʤʦ-
ʟʘʤʝʥʷʝʤʳʤʠ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʤʘʪʝʨʠʘʣʴʥʳʤ, ʬʠʥʘʥʩʦʚʳʤ ʠʣʠ 
ʪʨʫʜʦʚʳʤ ʨʝʩʫʨʩʘʤ. ʆʨʛʘʥʠʟʘʮʠʦʥʥʘʷ ʬʦʨʤʘ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ 
ʨʝʩʫʨʩʦʚ, ʦʙʲʝʤ ʠʥʬʦʨʤʘʮʠʠ, ʝʝ ʢʘʯʝʩʪʚʦ ʚʣʠʷʶʪ ʥʘ ʵʬʬʝʢʪʠʚ-
ʥʦʩʪʴ ʫʧʨʘʚʣʝʥʠʷ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʘʠʙʦʣʝʝ ʰʠʨʦʢʦ ʨʘʩʧʨʦ-
ʩʪʨʘʥʝʥʳ ʬʦʨʤʳ ʦʨʛʘʥʠʟʘʮʠʠ  ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʨʝʩʫʨʩʦʚ ʚ ʚʠʜʝ: 

¶ ʢʦʣʣʝʢʮʠʠ ʜʦʢʫʤʝʥʪʦʚ, ʢʘʨʪʦʪʝʢ ʨʫʯʥʦʛʦ ʟʘʧʦʣʥʝʥʠʷ ʠ ʧʦʠʩʢʘ; 

¶ ʧʨʝʜʤʝʪʥʳʭ ʙʘʟ ʜʘʥʥʳʭ ʥʘ ʤʘʰʠʥʥʳʭ ʥʦʩʠʪʝʣʷʭ; 

¶ ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʭ ʙʘʟ ʜʘʥʥʳʭ ʢʦʣʣʝʢʪʠʚʥʦʛʦ ʧʦʣʴʟʦʚʘʥʠʷ ʩ 
ʧʨʠʤʝʥʝʥʠʝʤ ʢʦʤʧʴʶʪʝʨʥʳʭ ʩʝʪʝʡ, ʚʢʣʶʯʘʷ ʩʝʪʴ Internet; 

¶ ʙʘʟ ʟʥʘʥʠʡ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʧʦʣʫʯʝʥʠʝ ʥʦʚʦʡ ʠʥʬʦʨʤʘʮʠʠ ʥʘ 
ʦʩʥʦʚʝ ʩʠʩʪʝʤʳ ʧʨʘʚʠʣ ʚʳʚʦʜʘ. 

 

1.09 ʊʝʭʥʠʯʝʩʢʠʝ ʩʨʝʜʩʪʚʘ ʦʙʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʠ 

ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ ʚ ʠʥʬʦʨʤʘʮʠʦʥ-
ʥʳʭ ʩʠʩʪʝʤʘʭ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʨʠ ʧʦʤʦʱʠ: 

¶ ʪʝʭʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ ʩʙʦʨʘ ʠ ʨʝʛʠʩʪʨʘʮʠʠ ʜʘʥʥʳʭ; 

¶ ʩʨʝʜʩʪʚ ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʡ; 

¶ ʩʠʩʪʝʤ ʭʨʘʥʝʥʠʷ, ʧʦʠʩʢʘ ʠ ʚʳʙʦʨʢʠ ʜʘʥʥʳʭ; 

¶ ʩʨʝʜʩʪʚ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ; 

¶ ʪʝʭʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ ʦʨʛʪʝʭʥʠʢʠ. 
ɺ ʩʦʚʨʝʤʝʥʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤʘʭ ʪʝʭʥʠʯʝʩʢʠʝ ʩʨʝʜ-

ʩʪʚʘ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ ʠʩʧʦʣʴʟʫʶʪʩʷ ʢʦʤʧʣʝʢʩʥʦ, ʥʘ ʦʩʥʦʚʝ ʪʝʭ-
ʥʠʢʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʩʯʝʪʘ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʠ ʠʭ ʧʨʠʤʝʥʝʥʠʷ, ʩ 
ʫʯʝʪʦʤ ʩʦʦʪʥʦʰʝʥʠʷ çʮʝʥʘ/ʢʘʯʝʩʪʚʦè ʠ ʥʘʜʝʞʥʦʩʪʠ ʨʘʙʦʪʳ ʪʝʭʥʠ-
ʯʝʩʢʠʭ ʩʨʝʜʩʪʚ. 
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ʃʝʢʮʠʷ 2.  ʀʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ ʠ ʪʝʭʥʦʣʦʛʠʠ 
 

2.01 ʆʩʥʦʚʥʳʝ ʩʚʝʜʝʥʠʷ ʦʙ ʀʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʝ 

ʀʥʬʦʨʤʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ (ʀʉ) ʧʨʝʜʥʘʟʥʘʯʘʝʪʩʷ ʜʣʷ ʩʙʦʨʘ, 
ʭʨʘʥʝʥʠʷ, ʦʙʨʘʙʦʪʢʠ ʠ ʧʦʠʩʢʘ ʠʥʬʦʨʤʘʮʠʠ, ʠʩʧʦʣʴʟʫʝʤʦʡ ʜʣʷ ʮʝ-
ʣʝʡ ʫʧʨʘʚʣʝʥʠʷ ʠ ʫʜʦʚʣʝʪʚʦʨʝʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʧʦʪʨʝʙʥʦʩʪʝʡ. 
ʀʉ ʩʦʜʝʨʞʠʪ: 

¶ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʧʦʜʩʠʩʪʝʤʳ ʜʣʷ ʧʦʜʜʝʨʞʢʠ ʬʫʥʢʮʠʡ ʫʧʨʘʚʣʝ-
ʥʠʷ, 

¶ ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʧʦʜʩʠʩʪʝʤʳ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʦʧʝʨʘʮʠʡ ʦʙʨʘ-
ʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʠ. 
ʌʫʥʢʮʠʦʥʘʣʴʥʳʝ ʧʦʜʩʠʩʪʝʤʳ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʮʝʣʷʤ ʫʧʨʘʚʣʝ-

ʥʠʷ, ʫʯʠʪʳʚʘʶʪ ʜʦʩʪʫʧʥʳʝ ʨʝʩʫʨʩʳ ʜʣʷ ʠʭ ʜʦʩʪʠʞʝʥʠʷ, ʚʦʟʤʦʞʥʳʡ 
ʵʬʬʝʢʪ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʫʧʨʘʚʣʝʥʠʷ. ɺ ʩʦʩʪʘʚʝ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ 
ʧʦʜʩʠʩʪʝʤ ï ʩʦʚʦʢʫʧʥʦʩʪʴ ʢʦʤʧʣʝʢʩʦʚ ʟʘʜʘʯ ʠ ʦʧʝʨʘʮʠʡ. ʆʩʥʦʚʥʳʝ 
ʬʫʥʢʮʠʠ ʫʧʨʘʚʣʝʥʠʷ: 

¶ ʧʣʘʥʠʨʦʚʘʥʠʝ ʠ (ʠʣʠ) ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʝ;  

¶ ʫʯʝʪ, ʢʦʥʪʨʦʣʴ, ʘʥʘʣʠʟ;  

¶ ʢʦʦʨʜʠʥʘʮʠ ̫ʠ (ʠʣʠ) ʨʝʛʫʣʠʨʦʚʘʥʠʝ.  
ʉʦʛʣʘʩʥʦ ɻʆʉʊ 24.103-84 çɸʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʝ ʩʠʩʪʝʤʳ 

ʫʧʨʘʚʣʝʥʠʷ. ʆʙʱʠʝ ʧʦʣʦʞʝʥʠʷ ʪʠʧʦʚʦʡ ʥʘʙʦʨ ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ 
ʧʦʜʩʠʩʪʝʤè ʚʳʜʝʣʝʥʳ: ʠʥʬʦʨʤʘʮʠʦʥʥʦʝ, ʧʨʦʛʨʘʤʤʥʦʝ, ʪʝʭʥʠʯʝ-
ʩʢʦʝ, ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʝ, ʤʝʪʨʦʣʦʛʠʯʝʩʢʦʝ, ʧʨʘʚʦʚʦʝ ʠ ʣʠʥʛʚʠʩʪʠʯʝ-
ʩʢʦʝ, ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ ʦʙʝʩʧʝʯʝʥʠʝ.  

¶ ɺ ʩʦʩʪʘʚ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʀʉ ʚʭʦʜʷʪ ʢʣʘʩʩʠʬʠ-
ʢʘʪʦʨʳ ʪʝʭʥʠʢʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʫʥʠʬʠʮʠʨʦʚʘʥʥʳʝ 
ʬʦʨʤʳ ʜʦʢʫʤʝʥʪʦʚ, ʤʘʩʩʠʚʳ ʥʦʨʤʘʪʠʚʥʦ-ʩʧʨʘʚʦʯʥʦʡ ʠ ʦʧʝʨʘ-
ʪʠʚʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʜʣʷ ʨʝʰʝʥʠʷ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʟʘʜʘʯ. 
¶ ɺ ʩʦʩʪʘʚ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʀʉ ʚʭʦʜʷʪ ʧʨʦʛʨʘʤʤʥʳʝ 
ʩʨʝʜʩʪʚʘ, ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʚʩʝʭ ʬʫʥʢʮʠʡ ʀʉ.  

¶ ɺ ʩʦʩʪʘʚ ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʀʉ ʚʭʦʜʷʪ ʪʝʭʥʠʯʝʩʢʠʝ 
ʩʨʝʜʩʪʚʘ, ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʧʦʣʫʯʝʥʠʷ, ʚʚʦʜʘ, ʧʦʜʛʦʪʦʚʢʠ, ʦʙ-
ʨʘʙʦʪʢʠ, ʭʨʘʥʝʥʠʷ (ʥʘʢʦʧʣʝʥʠʷ), ʨʝʛʠʩʪʨʘʮʠʠ, ʚʳʚʦʜʘ, ʦʪʦʙʨʘ-
ʞʝʥʠʷ, ʠʩʧʦʣʴʟʦʚʘʥʠʷ, ʧʝʨʝʜʘʯʠ ʠʥʬʦʨʤʘʮʠʠ, ʨʝʘʣʠʟʘʮʠʠ 
ʫʧʨʘʚʣʷʶʱʠʭ ʚʦʟʜʝʡʩʪʚʠʡ. 

¶ ɺ ʩʦʩʪʘʚ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʀʉ ʚʭʦʜʷʪ ʜʦʢʫʤʝʥʪʳ, 
ʦʧʨʝʜʝʣʷʶʱʠʝ ʬʫʥʢʮʠʠ ʧʦʜʨʘʟʜʝʣʝʥʠʡ ʫʧʨʘʚʣʝʥʠʷ, ʜʝʡʩʪʚʠʷ 
ʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʧʝʨʩʦʥʘʣʘ ʀʉ.  

¶ ɺ ʩʦʩʪʘʚ ʤʝʪʨʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʀʉ ʚʭʦʜʷʪ ʤʝʪʨʦʣʦʛʠ-
ʯʝʩʢʠʝ ʩʨʝʜʩʪʚʘ ʠ ʠʥʩʪʨʫʢʮʠʠ ʧʦ ʠʭ ʧʨʠʤʝʥʝʥʠʶ (ʘʢʪʫʘʣʴʥʦ ʜʣʷ 
ʀʉ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤʠ ʧʨʦʮʝʩʩʘʤʠ, ʪʘʢ ʥʘʟʳʚʘʝʤʳʭ ɸʉʋ ʊʇ).  
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¶ ɺ ʩʦʩʪʘʚ ʧʨʘʚʦʚʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʀʉ ʚʭʦʜʷʪ ʥʦʨʤʘʪʠʚʥʳʝ ʜʦʢʫ-
ʤʝʥʪʳ, ʦʧʨʝʜʝʣʷʶʱʠʝ ʧʨʘʚʦʚʦʡ ʩʪʘʪʫʩ ʀʉ, ʧʝʨʩʦʥʘʣʘ ʀʉ, 
ʧʨʘʚʠʣ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʀʉ ʠ ʥʦʨʤʘʪʠʚʳ ʥʘ ʘʚʪʦʤʘʪʠʯʝʩʢʠ 
ʬʦʨʤʠʨʫʝʤʳʝ ʜʦʢʫʤʝʥʪʳ, ʚ ʪʦʤ ʯʠʩʣʝ ʥʘ ʤʘʰʠʥʥʳʭ ʥʦʩʠʪʝʣʷʭ 
ʠʥʬʦʨʤʘʮʠʠ. ʇʨʘʚʦʚʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʀʉ ʚ ʩʦʩʪʘʚʝ ʬʫʥʢʮʠʦʥʠ-
ʨʫʶʱʝʡ ʩʠʩʪʝʤʳ ʨʝʘʣʠʟʫʝʪʩʷ ʚ ʚʠʜʝ ʜʦʢʫʤʝʥʪʦʚ ʦʨʛʘʥʠʟʘʮʠ-
ʦʥʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʀʉ.  

¶ ɺ ʩʦʩʪʘʚ ʣʠʥʛʚʠʩʪʠʯʝʩʢʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʀʉ ʚʭʦʜʷʪ ʪʝʟʘʫʨʫʩʳ ʠ 
ʷʟʳʢʠ ʦʧʠʩʘʥʠʷ ʠ ʤʘʥʠʧʫʣʠʨʦʚʘʥʠʷ ʜʘʥʥʳʤʠ. ʃʠʥʛʚʠʩʪʠʯʝʩʢʦʝ 
ʦʙʝʩʧʝʯʝʥʠʝ ʬʫʥʢʮʠʦʥʠʨʫʶʱʝʡ ʀʉ ʤʦʞʝʪ ʧʨʠʩʫʪʩʪʚʦʚʘʪʴ ʚ 
ʥʝʡ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʠʣʠ ʚ ʚʠʜʝ ʨʝʰʝʥʠʡ ʧʦ ʠʥʬʦʨʤʘʮʠʦʥʥʦʤʫ 
ʦʙʝʩʧʝʯʝʥʠʶ ʀʉ ʠ ʚ ʜʦʢʫʤʝʥʪʘʭ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʛʦ ʦʙʝʩʧʝʯʝ-
ʥʠʷ ʀʉ.  

¶ ɺ ʩʦʩʪʘʚ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʀʉ ʚʭʦʜʷʪ ʤʝʪʦʜʳ ʨʝ-
ʰʝʥʠʷ ʟʘʜʘʯ ʫʧʨʘʚʣʝʥʠʷ, ʤʦʜʝʣʠ ʠ ʘʣʛʦʨʠʪʤʳ. ɺ ʬʫʥʢʮʠʦʥʠ-
ʨʫʶʱʝʡ ʩʠʩʪʝʤʝ ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʨʝʘʣʠʟʦʚʘʥʦ ʚ 
ʩʦʩʪʘʚʝ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ.  

 

2.02 ʉʪʨʫʢʪʫʨʘ ʠ ʘʨʭʠʪʝʢʪʫʨʘ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ 

 

ʉʫʱʝʩʪʚʫʶʪ ʨʘʟʣʠʯʥʳʝ ʚʠʜʳ ʩʪʨʫʢʪʫʨ ʀʉ:  

¶ ʬʫʥʢʮʠʦʥʘʣʴʥʘʷ (ʵʣʝʤʝʥʪʳ ï ʬʫʥʢʮʠʠ, ʟʘʜʘʯʠ, ʦʧʝʨʘʮʠʠ; ʩʚʷʟʠ ï 
ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ);  

¶ ʪʝʭʥʠʯʝʩʢʘʷ (ʵʣʝʤʝʥʪʳ-ʫʩʪʨʦʡʩʪʚʘ; ʩʚʷʟʠ ï ʣʠʥʠʠ ʩʚʷʟʠ);  

¶ ʦʨʛʘʥʠʟʘʮʠʦʥʥʘʷ (ʵʣʝʤʝʥʪʳ ï ʢʦʣʣʝʢʪʠʚʳ ʣʶʜʝʡ ʠ ʦʪʜʝʣʴʥʳʝ 
ʠʩʧʦʣʥʠʪʝʣʠ; ʩʚʷʟʠ ï ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ, ʩʦʧʦʜʯʠʥʝʥʠʷ ʠ ʚʟʘʠ-
ʤʦʜʝʡʩʪʚʠʷ;  

¶ ʘʣʛʦʨʠʪʤʠʯʝʩʢʘʷ (ʵʣʝʤʝʥʪʳ ï ʘʣʛʦʨʠʪʤʳ; ʩʚʷʟʠ ï ʠʥʬʦʨʤʘʮʠ-
ʦʥʥʳʝ); ʧʨʦʛʨʘʤʤʥʘʷ (ʵʣʝʤʝʥʪʳ ï ʧʨʦʛʨʘʤʤʥʳʝ ʤʦʜʫʣʠ; ʩʚʷʟʠ ï 
ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʠ ʫʧʨʘʚʣʷʶʱʠʝ);  

¶ ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ (ʵʣʝʤʝʥʪʳ ï ʬʦʨʤʳ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʠ ʧʨʝʜ-
ʩʪʘʚʣʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʚ ʩʠʩʪʝʤʝ; ʩʚʷʟʠ ï ʦʧʝʨʘʮʠʠ ʧʨʝʦʙʨʘ-
ʟʦʚʘʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʚ ʩʠʩʪʝʤʝ).  
ʉʪʨʫʢʪʫʨʘ ʀʉ ʫʯʠʪʳʚʘʝʪ ʦʩʦʙʝʥʥʦʩʪʠ ʦʙʲʝʢʪʘ ʫʧʨʘʚʣʝʥʠʷ, ʚʠ-

ʜʳ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʪʝʭʥʠʢʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʠ ʜʨʫʛʠʝ ʧʘʨʘʤʝʪʨʳ ʠ 
ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ (ʀʊ). ʊʠʧʦʚʘʷ ʩʪʨʫʢ-
ʪʫʨʘ ʀʉ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩ. 2. ʉʦʩʪʘʚ ʠ ʩʦʜʝʨʞʘʥʠʝ ʬʫʥʢʮʠʦ-
ʥʘʣʴʥʳʭ ʧʦʜʩʠʩʪʝʤ ʧʦʣʥʦʩʪʴʶ ʦʧʨʝʜʝʣʷʝʪʩʷ ʬʫʥʢʮʠʷʤʠ ʩʠʩʪʝʤʳ 
ʫʧʨʘʚʣʝʥʠʷ, ʫʯʠʪʳʚʘʝʪ ʧʨʠʥʷʪʳʝ ʩʪʘʥʜʘʨʪʳ ʫʧʨʘʚʣʝʥʠʷ ʠ ʦʨʛʘʥʠ-
ʟʘʮʠʦʥʥʫʶ ʩʪʨʫʢʪʫʨʫ ʦʙʲʝʢʪʘ ʫʧʨʘʚʣʝʥʠʷ. 
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ɸʨʭʠʪʝʢʪʫʨʘ ï ʦʨʛʘʥʠʟʘʮʠʦʥʥʘʷ ʩʪʨʫʢʪʫʨʘ ʣʶʙʦʡ ʩʠʩʪʝʤʳ. 
(IEEE Std. 610.12-1990). ɺʳʜʝʣʷʶʪ ʯʝʪʳʨʝ ʦʙʣʘʩʪʠ ʘʨʭʠʪʝʢʪʫʨ 
ʧʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʩʠʩʪʝʤʝ ʠ ʦʙʲʝʢʪʫ ʫʧʨʘʚʣʝʥʠʷ:  

¶ ɹʠʟʥʝʩ-ʘʨʭʠʪʝʢʪʫʨʘ.  

¶ ɸʨʭʠʪʝʢʪʫʨʘ ʧʨʦʛʨʘʤʤʥʳʭ ʩʠʩʪʝʤ.  

¶ ʊʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʠʣʠ ʠʥʬʨʘʩʪʨʫʢʪʫʨʥʘʷ ʘʨʭʠʪʝʢʪʫʨʘ.  

¶ ʀʥʬʦʨʤʘʮʠʦʥʥʘʷ ʘʨʭʠʪʝʢʪʫʨʘ. 
ɸʨʭʠʪʝʢʪʫʨʘ ʀʉ ʩʚʷʟʘʥʘ ʩ ʢʦʥʮʝʧʮʠʝʡ ʧʦʩʪʨʦʝʥʠʷ, ʚʳʧʦʣʥʷʝ-

ʤʳʤʠ ʬʫʥʢʮʠʷʤʠ ʠ ʚʟʘʠʤʦʩʚʷʟʴʶ ʢʦʤʧʦʥʝʥʪʦʚ ʀʉ. ʄʦʞʥʦ ʚʳʜʝ-
ʣʠʪʴ ʩʣʝʜʫʶʱʠʝ ʚʠʜʳ ʘʨʭʠʪʝʢʪʫʨ ʀʉ: 

1. ʎʝʥʪʨʘʣʠʟʦʚʘʥʥʘʷ ʘʨʭʠʪʝʢʪʫʨʘ, ʢʦʪʦʨʘʷ ʧʨʝʜʧʦʣʘʛʘʝʪ ʥʘʣʠʯʠʝ 
ʝʜʠʥʦʛʦ ʮʝʥʪʨʘ ʜʣʷ ʭʨʘʥʝʥʠʷ ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʭ ʜʘʥʥʳʭ (ʙʘʟʳ 
ʜʘʥʥʳʭ, ɹɼ), ʢʦʪʦʨʘʷ ʠʩʧʦʣʴʟʫʝʪʩʷ ʤʥʦʞʝʩʪʚʦʤ ʧʨʠʣʦʞʝʥʠʡ 
(ʧʦʣʴʟʦʚʘʪʝʣʝʡ) ʚ ʫʩʣʦʚʠʷʭ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʢʦʤʧʴʶʪʝʨʥʦʡ ʩʝʪʠ; 
ʚʘʨʠʘʥʪʳ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʡ ʘʨʭʠʪʝʢʪʫʨʳ ʀʉ: 

a) ʬʘʡʣ-ʩʝʨʚʝʨʥʘʷ ʘʨʭʠʪʝʢʪʫʨʘ ʢʦʤʧʴʶʪʝʨʥʦʡ ʩʝʪʠ, ʭʨʘʥʝ-
ʥʠʝ ʜʘʥʥʳʭ ʥʘ ʬʘʡʣʦʚʦʤ ʩʝʨʚʝʨʝ; 

b) ʢʣʠʝʥʪ-ʩʝʨʚʝʨʥʘʷ ʜʚʫʭʫʨʦʚʥʝʚʘʷ ʘʨʭʠʪʝʢʪʫʨʘ, ʥʘʣʠʯʠʝ ʠʥ-
ʪʝʛʨʠʨʦʚʘʥʥʦʡ ʙʘʟʳ ʜʘʥʥʳʭ ʥʘ ʩʝʨʚʝʨʝ, ʚʘʨʠʘʥʪʳ çʪʦʥʢʠʡè 
ʠ çʪʦʣʩʪʳʡè ʢʣʠʝʥʪ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʘʩʧʨʝʜʝʣʝʥʠʷ 
ʬʫʥʢʮʠʡ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ ʤʝʞʜʫ ʩʝʨʚʝʨʦʤ ʠ ʨʘʙʦʯʝʡ 
ʩʪʘʥʮʠʝʡ;  

ʀʥʬʦʨʤʘʮʠʦʥʥʘʷ 

ʩʠʩʪʝʤʘ 

ʌʫʥʢʮʠʦʥʘʣʴʥʳʝ  

ʧʦʜʩʠʩʪʝʤʳ 

ʆʙʝʩʧʝʯʠʚʘʶʱʠʝ  

ʧʦʜʩʠʩʪʝʤʳ 
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ʄʘʨʢʝʪʠʥʛ 

ʇʣʘʥʠʨʦʚʘʥʠʝ 

ʋʯʝʪ ʠ ʘʥʘʣʠʟ 

ʂʦʥʪʨʦʣʣʠʥʛ 

ʇʨʦʯʠʝ 
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c) ʢʣʠʝʥʪ-ʩʝʨʚʝʨʥʘʷ ʪʨʝʭʫʨʦʚʥʝʚʘʷ ʘʨʭʠʪʝʢʪʫʨʘ, ʥʘʣʠʯʠʝ ʠʥ-
ʪʝʛʨʠʨʦʚʘʥʥʦʡ ʙʘʟʳ ʜʘʥʥʳʭ ʥʘ ʩʝʨʚʝʨʝ, ʥʘʣʠʯʠʝ ʩʝʨʚʠʩ-
ʦʨʠʝʥʪʠʨʦʚʘʥʥʘʷ ʘʨʭʠʪʝʢʪʫʨʘ (ʉʆɸ), ʢʦʪʦʨʘʷ ʧʨʝʜʧʦʣʘʛʘ-
ʝʪ ʠʥʪʝʛʨʘʮʠʶ ʠ ʤʥʦʛʦʢʨʘʪʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʨʘʟʥʦʨʦʜ-
ʥʳʭ ʤʦʜʫʣʝʡ ʥʘ ʦʩʥʦʚʝ ʩʪʘʥʜʘʨʪʥʳʭ ʠʥʪʝʨʬʝʡʩʦʚ, ʚʟʘʠʤ-
ʥʫʶ ʥʝʟʘʚʠʩʠʤʦʩʪʴ ʢʦʤʧʦʥʝʥʪʦʚ (ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ, 
ʧʣʘʪʬʦʨʤʳ, ʷʟʳʢʘ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ, ʚʝʥʜʦʨʘ).  

2. ʆʙʣʘʯʥʘʷ ʘʨʭʠʪʝʢʪʫʨʘ ʀʉ, ʠʩʧʦʣʴʟʫʶʱʘʷ ʚʠʨʪʫʘʣʠʟʘʮʠʶ ʠʥ-
ʬʦʨʤʘʮʠʦʥʥʳʭ ʠ ʠʥʬʨʘʩʪʨʫʢʪʫʨʥʳʭ ʨʝʩʫʨʩʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʚʝʙ-
ʩʝʨʚʠʩʦʚ. ʈʘʟʥʦʚʠʜʥʦʩʪʠ ʦʙʣʘʯʥʦʡ ʘʨʭʠʪʝʢʪʫʨʳ ʀʉ: 
1) ʜʘʥʥʳʝ ʢʘʢ ʫʩʣʫʛʘ; 
2) ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ ʢʘʢ ʫʩʣʫʛʘ; 
3) ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʢʘʢ ʫʩʣʫʛʘ; 
4) ʧʣʘʪʬʦʨʤʘ ʢʘʢ ʫʩʣʫʛʘ; 
5) ʨʘʙʦʯʝʝ ʤʝʩʪʦ ʢʘʢ ʫʩʣʫʛʘ; 
6) ʚʩʸ ʢʘʢ ʫʩʣʫʛʘ. 
 

2.03 ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ 
 

(ʄʘʪʝʨʠʘʣ ʠʟ ɺʠʢʠʧʝʜʠʠ ï ʩʚʦʙʦʜʥʦʡ ʵʥʮʠʢʣʦʧʝʜʠʠ.) 
ʊʝʨʤʠʥ ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ ʠʩʧʦʣʴʟʫʝʪʩʷ ʢʘʢ ʚ ʰʠʨʦʢʦʤ, 

ʪʘʢ ʠ ʚ ʫʟʢʦʤ ʩʤʳʩʣʝ. 
ɺ ʰʠʨʦʢʦʤ ʩʤʳʩʣʝ ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ ʝʩʪʴ ʩʦʚʦʢʫʧ-

ʥʦʩʪʴ ʪʝʭʥʠʯʝʩʢʦʛʦ, ʧʨʦʛʨʘʤʤʥʦʛʦ ʠ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʛʦ ʦʙʝʩʧʝʯʝ-
ʥʠʷ, ʘ ʪʘʢʞʝ ʧʝʨʩʦʥʘʣʘ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʘʷ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʩʚʦʝ-
ʚʨʝʤʝʥʥʦ ʦʙʝʩʧʝʯʠʚʘʪʴ ʥʘʜʣʝʞʘʱʠʭ ʣʶʜʝʡ ʥʘʜʣʝʞʘʱʝʡ ʠʥʬʦʨ-
ʤʘʮʠʝʡ. 
ʊʘʢ ʞʝ ʚ ʜʦʩʪʘʪʦʯʥʦ ʰʠʨʦʢʦʤ ʩʤʳʩʣʝ ʪʨʘʢʪʫʝʪ ʧʦʥʷʪʠʝ ʠʥ-

ʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʌʝʜʝʨʘʣʴʥʳʡ ʟʘʢʦʥ ʈʌ ʦʪ 27 ʠʶʣʷ 2006 ʛ. 
ˉ 149-ʌɿ çʆʙ ʠʥʬʦʨʤʘʮʠʠ, ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʷʭ ʠ ʦ ʟʘ-
ʱʠʪʝ ʠʥʬʦʨʤʘʮʠʠè: çéʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ ï ʩʦʚʦʢʫʧʥʦʩʪʴ 
ʩʦʜʝʨʞʘʱʝʡʩʷ ʚ ʙʘʟʘʭ ʜʘʥʥʳʭ ʠʥʬʦʨʤʘʮʠʠ ʠ ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʝʝ 
ʦʙʨʘʙʦʪʢʫ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʪʝʭʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚè. 
ʆʜʥʦ ʠʟ ʥʘʠʙʦʣʝʝ ʰʠʨʦʢʠʭ ʦʧʨʝʜʝʣʝʥʠʡ ʀʉ ʜʘʣ ʄ.ʈ. ʂʦʛʘʣʦʚ-

ʩʢʠʡ: çéʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʦʡ ʥʘʟʳʚʘʝʪʩʷ ʢʦʤʧʣʝʢʩ, ʚʢʣʶ-
ʯʘʶʱʠʡ ʚʳʯʠʩʣʠʪʝʣʴʥʦʝ ʠ ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ, ʧʨʦ-
ʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ, ʣʠʥʛʚʠʩʪʠʯʝʩʢʠʝ ʩʨʝʜʩʪʚʘ ʠ ʠʥʬʦʨʤʘʮʠ-
ʦʥʥʳʝ ʨʝʩʫʨʩʳ, ʘ ʪʘʢʞʝ ʩʠʩʪʝʤʥʳʡ ʧʝʨʩʦʥʘʣ ʠ ʦʙʝʩʧʝʯʠʚʘʶʱʠʡ 
ʧʦʜʜʝʨʞʢʫ ʜʠʥʘʤʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʤʦʜʝʣʠ ʥʝʢʦʪʦʨʦʡ ʯʘʩ-
ʪʠ ʨʝʘʣʴʥʦʛʦ ʤʠʨʘ ʜʣʷ ʫʜʦʚʣʝʪʚʦʨʝʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʧʦʪʨʝʙ-
ʥʦʩʪʝʡ ʧʦʣʴʟʦʚʘʪʝʣʝʡè. 
ɺ ʫʟʢʦʤ ʩʤʳʩʣʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʦʡ ʥʘʟʳʚʘʶʪ ʪʦʣʴʢʦ 

ʧʦʜʤʥʦʞʝʩʪʚʦ ʢʦʤʧʦʥʝʥʪʦʚ ʀʉ ʚ ʰʠʨʦʢʦʤ ʩʤʳʩʣʝ, ʚʢʣʶʯʘʶʱʝʝ 
ʙʘʟʳ ʜʘʥʥʳʭ, ʉʋɹɼ ʠ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʝ ʧʨʠʢʣʘʜʥʳʝ ʧʨʦʛʨʘʤʤʳ. 
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ʀʉ ʚ ʫʟʢʦʤ ʩʤʳʩʣʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪ ʢʘʢ ʧʨʦʛʨʘʤʤʥʦ-ʘʧʧʘʨʘʪʥʫʶ 
ʩʠʩʪʝʤʫ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʫʶ ʜʣʷ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʦʡ 
ʜʝʷʪʝʣʴʥʦʩʪʠ ʢʦʥʝʯʥʳʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʦʙʝʩʧʝʯʠʚʘʶʱʫʶ, ʚ ʩʦʦʪ-
ʚʝʪʩʪʚʠʠ ʩ ʟʘʣʦʞʝʥʥʦʡ ʚ ʥʝʝ ʣʦʛʠʢʦʡ ʦʙʨʘʙʦʪʢʠ, ʚʦʟʤʦʞʥʦʩʪʴ ʧʦ-
ʣʫʯʝʥʠʷ, ʤʦʜʠʬʠʢʘʮʠʠ ʠ ʭʨʘʥʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ. 
ɺ ʣʶʙʦʤ ʩʣʫʯʘʝ ʦʩʥʦʚʥʦʡ ʟʘʜʘʯʝʡ ʀʉ ʷʚʣʷʝʪʩʷ ʫʜʦʚʣʝʪʚʦʨʝ-

ʥʠʝ ʢʦʥʢʨʝʪʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʧʦʪʨʝʙʥʦʩʪʝʡ ʚ ʨʘʤʢʘʭ ʢʦʥʢʨʝʪ-
ʥʦʡ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ. ʉʦʚʨʝʤʝʥʥʳʝ ʀʉ ʜʝ-ʬʘʢʪʦ ʥʝʤʳʩʣʠʤʳ 
ʙʝʟ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʙʘʟ ʜʘʥʥʳʭ ʠ ʉʋɹɼ, ʧʦʵʪʦʤʫ ʪʝʨʤʠʥ çʠʥʬʦʨ-
ʤʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘè ʥʘ ʧʨʘʢʪʠʢʝ ʩʣʠʚʘʝʪʩʷ ʧʦ ʩʤʳʩʣʫ ʩ ʪʝʨʤʠʥʦʤ 
çʩʠʩʪʝʤʘ ʙʘʟ ʜʘʥʥʳʭè. 
ɺ ʠʜʝʘʣʝ ʚ ʨʘʤʢʘʭ ʧʨʝʜʧʨʠʷʪʠʷ ʜʦʣʞʥʘ ʬʫʥʢʮʠʦʥʠʨʦʚʘʪʴ ʝʜʠ-

ʥʘʷ ʢʦʨʧʦʨʘʪʠʚʥʘʷ ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ, ʫʜʦʚʣʝʪʚʦʨʷʶʱʘʷ 
ʚʩʝ ʩʫʱʝʩʪʚʫʶʱʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʧʦʪʨʝʙʥʦʩʪʠ ʚʩʝʭ ʩʦʪʨʫʜʥʠ-
ʢʦʚ, ʩʣʫʞʙ ʠ ʧʦʜʨʘʟʜʝʣʝʥʠʡ. ʆʜʥʘʢʦ ʥʘ ʧʨʘʢʪʠʢʝ ʩʦʟʜʘʥʠʝ ʪʘʢʦʡ 
ʚʩʝʦʙʲʝʤʣʶʱʝʡ ʀʉ ʩʣʠʰʢʦʤ ʟʘʪʨʫʜʥʝʥʦ ʠʣʠ ʜʘʞʝ ʥʝʚʦʟʤʦʞʥʦ, 
ʚʩʣʝʜʩʪʚʠʝ ʯʝʛʦ ʥʘ ʧʨʝʜʧʨʠʷʪʠʠ ʦʙʳʯʥʦ ʬʫʥʢʮʠʦʥʠʨʫʶʪ ʥʝʩʢʦʣʴʢʦ 
ʨʘʟʣʠʯʥʳʭ ʀʉ, ʨʝʰʘʶʱʠʭ ʦʪʜʝʣʴʥʳʝ ʛʨʫʧʧʳ ʟʘʜʘʯ: ʫʧʨʘʚʣʝʥʠʝ 
ʧʨʦʠʟʚʦʜʩʪʚʦʤ, ʬʠʥʘʥʩʦʚʦ-ʭʦʟʷʡʩʪʚʝʥʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʠ ʪ.ʜ. 
ʏʘʩʪʴ ʟʘʜʘʯ ʙʳʚʘʝʪ çʧʦʢʨʳʪʘè ʦʜʥʦʚʨʝʤʝʥʥʦ ʥʝʩʢʦʣʴʢʠʤʠ ʀʉ, 
ʯʘʩʪʴ ʟʘʜʘʯ ï ʚʦʚʩʝ ʥʝ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʘ. ʊʘʢʘʷ ʩʠʪʫʘʮʠʷ ʧʦʣʫʯʠ-
ʣʘ ʥʘʟʚʘʥʠʝ çʣʦʩʢʫʪʥʦʡ ʘʚʪʦʤʘʪʠʟʘʮʠʠè ʠ ʷʚʣʷʝʪʩʷ ʜʦʚʦʣʴʥʦ ʪʠ-
ʧʠʯʥʦʡ ʜʣʷ ʤʥʦʛʠʭ ʧʨʝʜʧʨʠʷʪʠʡ. 

 

2.04 ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʧʦ ʘʨʭʠʪʝʢʪʫʨʝ 
 

ʇʦ ʩʪʝʧʝʥʠ ʨʘʩʧʨʝʜʝʣʸʥʥʦʩʪʠ ʦʪʣʠʯʘʶʪ: 

¶ ʥʘʩʪʦʣʴʥʳʝ, ʠʣʠ ʣʦʢʘʣʴʥʳʝ ʀʉ, ʚ ʢʦʪʦʨʳʭ ʚʩʝ ʢʦʤʧʦʥʝʥʪʳ ʥʘ-
ʭʦʜʷʪʩʷ ʥʘ ʦʜʥʦʤ ʢʦʤʧʴʶʪʝʨʝ;  

¶ ʨʘʩʧʨʝʜʝʣʸʥʥʳʝ ʀʉ, ʚ ʢʦʪʦʨʳʭ ʢʦʤʧʦʥʝʥʪʳ ʨʘʩʧʨʝʜʝʣʝʥʳ ʧʦ 
ʥʝʩʢʦʣʴʢʠʤ ʢʦʤʧʴʶʪʝʨʘʤ.  
ʈʘʩʧʨʝʜʝʣʸʥʥʳʝ ʀʉ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʨʘʟʜʝʣʷʶʪ ʥʘ: 

¶ ʬʘʡʣ-ʩʝʨʚʝʨʥʳʝ ʀʉ;  

¶ ʢʣʠʝʥʪ-ʩʝʨʚʝʨʥʳʝ ʀʉ.  
ɺ ʬʘʡʣ-ʩʝʨʚʝʨʥʳʭ ʀʉ ʙʘʟʘ ʜʘʥʥʳʭ ʥʘʭʦʜʠʪʩʷ ʥʘ ʬʘʡʣʦʚʦʤ 

ʩʝʨʚʝʨʝ, ʘ ʉʋɹɼ ʠ ʢʣʠʝʥʪʩʢʠʝ ʧʨʠʣʦʞʝʥʠʷ ʥʘʭʦʜʷʪʩʷ ʥʘ ʨʘʙʦʯʠʭ 
ʩʪʘʥʮʠʷʭ. 
ɺ ʢʣʠʝʥʪ-ʩʝʨʚʝʨʥʳʭ ʀʉ ʙʘʟʘ ʜʘʥʥʳʭ ʠ ʉʋɹɼ ʥʘʭʦʜʷʪʩʷ ʥʘ 

ʩʝʨʚʝʨʝ, ʘ ʥʘ ʨʘʙʦʯʠʭ ʩʪʘʥʮʠʷʭ ʥʘʭʦʜʷʪʩʷ ʢʣʠʝʥʪʩʢʠʝ ʧʨʠʣʦʞʝʥʠʷ. 
ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʢʣʠʝʥʪ-ʩʝʨʚʝʨʥʳʝ ʀʉ ʨʘʟʜʝʣʷʶʪ ʥʘ ʜʚʫʭ-

ʟʚʝʥʥʳʝ ʠ ʤʥʦʛʦʟʚʝʥʥʳʝ. 
ɺ ʜʚʫʭʟʚʝʥʥʳʭ ʀʉ ʚʩʝʛʦ ʜʚʘ ʪʠʧʘ çʟʚʝʥʴʝʚè: ʩʝʨʚʝʨ ʙʘʟ ʜʘʥ-

ʥʳʭ, ʥʘ ʢʦʪʦʨʦʤ ʥʘʭʦʜʷʪʩʷ ɹɼ ʠ ʉʋɹɼ, ʠ ʨʘʙʦʯʠʝ ʩʪʘʥʮʠʠ, ʥʘ ʢʦʪʦ-
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ʨʳʭ ʥʘʭʦʜʷʪʩʷ ʢʣʠʝʥʪʩʢʠʝ ʧʨʠʣʦʞʝʥʠʷ. ʂʣʠʝʥʪʩʢʠʝ ʧʨʠʣʦʞʝʥʠʷ 
ʦʙʨʘʱʘʶʪʩʷ ʢ ʉʋɹɼ ʥʘʧʨʷʤʫʶ. 
ɺ ʤʥʦʛʦʟʚʝʥʥʳʭ ʀʉ ʜʦʙʘʚʣʷʶʪʩʷ ʧʨʦʤʝʞʫʪʦʯʥʳʝ çʟʚʝʥʴʷè: 

ʩʝʨʚʝʨʳ ʧʨʠʣʦʞʝʥʠʡ. ʇʦʣʴʟʦʚʘʪʝʣʴʩʢʠʝ ʢʣʠʝʥʪʩʢʠʝ ʧʨʠʣʦʞʝʥʠʷ 
ʥʝ ʦʙʨʘʱʘʶʪʩʷ ʢ ʉʋɹɼ ʥʘʧʨʷʤʫʶ, ʦʥʠ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʪ ʩ ʧʨʦʤʝ-
ʞʫʪʦʯʥʳʤʠ ʟʚʝʥʴʷʤʠ. ʊʠʧʠʯʥʳʡ ʧʨʠʤʝʨ ʧʨʠʤʝʥʝʥʠʷ ʤʥʦʛʦʟʚʝʥʥʦ-
ʩʪʠ ï ʩʦʚʨʝʤʝʥʥʳʝ ʚʝʙ-ʧʨʠʣʦʞʝʥʠʷ, ʠʩʧʦʣʴʟʫʶʱʠʝ ʙʘʟʳ ʜʘʥʥʳʭ. 
ɺ ʪʘʢʠʭ ʧʨʠʣʦʞʝʥʠʷʭ, ʧʦʤʠʤʦ ʟʚʝʥʘ ʉʋɹɼ ʠ ʢʣʠʝʥʪʩʢʦʛʦ ʟʚʝʥʘ, ʚr -
ʧʦʣʥʷʶʱʝʛʦʩʷ ʚ ʚʝʙ-ʙʨʘʫʟʝʨʝ, ʠʤʝʝʪʩʷ ʢʘʢ ʤʠʥʠʤʫʤ ʦʜʥʦ ʧʨʦʤʝ-
ʞʫʪʦʯʥʦʝ ʟʚʝʥʦ ï ʚʝʙ-ʩʝʨʚʝʨ ʩ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʩʝʨʚʝʨʥʳʤ ʇʆ. 

 

2.05 ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʧʦ ʩʪʝʧʝʥʠ ʘʚʪʦʤʘʪʠʟʘʮʠʠ 
 

ʇʦ ʩʪʝʧʝʥʠ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʀʉ ʜʝʣʷʪʩʷ ʥʘ: 

¶ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʝ: ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ, ʚ ʢʦʪʦʨʳʭ ʘʚ-
ʪʦʤʘʪʠʟʘʮʠʷ ʤʦʞʝʪ ʙʳʪʴ ʥʝʧʦʣʥʦʡ;  
¶ ʘʚʪʦʤʘʪʠʯʝʩʢʠʝ: ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ, ʚ ʢʦʪʦʨʳʭ ʘʚʪʦʤʘ-
ʪʠʟʘʮʠʷ ʷʚʣʷʝʪʩʷ ʧʦʣʥʦʡ, ʪʦ ʝʩʪʴ ʚʤʝʰʘʪʝʣʴʩʪʚʦ ʧʝʨʩʦʥʘʣʘ ʥʝ 
ʪʨʝʙʫʝʪʩʷ ʠʣʠ ʪʨʝʙʫʝʪʩʷ ʪʦʣʴʢʦ ʵʧʠʟʦʜʠʯʝʩʢʠ.  
çʈʫʯʥʳʝ ʀʉè ʩʫʱʝʩʪʚʦʚʘʪʴ ʥʝ ʤʦʛʫʪ, ʧʦʩʢʦʣʴʢʫ ʩʫʱʝʩʪʚʫʶʱʠʝ 

ʦʧʨʝʜʝʣʝʥʠʷ ʧʨʝʜʧʠʩʳʚʘʶʪ ʦʙʷʟʘʪʝʣʴʥʦʝ ʥʘʣʠʯʠʝ ʚ ʩʦʩʪʘʚʝ ʀʉ 
ʘʧʧʘʨʘʪʥʦ-ʧʨʦʛʨʘʤʤʥʳʭ ʩʨʝʜʩʪʚ. ɺʩʣʝʜʩʪʚʠʝ ʵʪʦʛʦ ʧʦʥʷʪʠʷ çʘʚ-
ʪʦʤʘʪʠʟʠʨʦʚʘʥʥʘʷ ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘè, çʢʦʤʧʴʶʪʝʨʥʘʷ 
ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘè ʠ ʧʨʦʩʪʦ çʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘè 
ʷʚʣʷʶʪʩʷ ʩʠʥʦʥʠʤʘʤʠ. 

 

2.06 ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʧʦ ʭʘʨʘʢʪʝʨʫ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ 
 

ʇʦ ʭʘʨʘʢʪʝʨʫ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ ʀʉ ʜʝʣʷʪʩʷ ʥʘ: 

¶ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʩʧʨʘʚʦʯʥʳʝ, ʠʣʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʧʦʠʩʢʦʚʳʝ 
ʀʉ, ʚ ʢʦʪʦʨʳʭ ʥʝʪ ʩʣʦʞʥʳʭ ʘʣʛʦʨʠʪʤʦʚ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ, ʘ 
ʮʝʣʴʶ ʩʠʩʪʝʤʳ ʷʚʣʷʝʪʩʷ ʧʦʠʩʢ ʠ ʚʳʜʘʯʘ ʠʥʬʦʨʤʘʮʠʠ ʚ ʫʜʦʙ-
ʥʦʤ ʚʠʜʝ;  

¶ ʀʉ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ, ʠʣʠ ʨʝʰʘʶʱʠʝ ʀʉ, ʚ ʢʦʪʦʨʳʭ ʜʘʥʥʳʝ 
ʧʦʜʚʝʨʛʘʶʪʩʷ ʦʙʨʘʙʦʪʢʝ ʧʦ ʩʣʦʞʥʳʤ ʘʣʛʦʨʠʪʤʘʤ. ʂ ʪʘʢʠʤ ʩʠʩ-
ʪʝʤʘʤ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʦʪʥʦʩʷʪ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʝ ʩʠʩʪʝʤʳ 
ʫʧʨʘʚʣʝʥʠʷ ʠ ʩʠʩʪʝʤʳ ʧʦʜʜʝʨʞʢʠ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ.  

 

2.07 ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʧʦ ʩʬʝʨʝ ʧʨʠʤʝʥʝʥʠʷ 
 

ʇʦʩʢʦʣʴʢʫ ʀʉ ʩʦʟʜʘʶʪʩʷ ʜʣʷ ʫʜʦʚʣʝʪʚʦʨʝʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥ-
ʥʳʭ ʧʦʪʨʝʙʥʦʩʪʝʡ ʚ ʨʘʤʢʘʭ ʢʦʥʢʨʝʪʥʦʡ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ, ʪʦ ʢʘ-
ʞʜʦʡ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʩʚʦʡ ʪʠʧ ʀʉ. ʇʝʨʝʯʠʩʣʷʪʴ 
ʚʩʝ ʵʪʠ ʪʠʧʳ ʥʝ ʠʤʝʝʪ ʩʤʳʩʣʘ, ʪʘʢ ʢʘʢ ʢʦʣʠʯʝʩʪʚʦ ʧʨʝʜʤʝʪʥʳʭ ʦʙ-
ʣʘʩʪʝʡ ʚʝʣʠʢʦ, ʥʦ ʤʦʞʥʦ ʫʢʘʟʘʪʴ ʚ ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʘ ʩʣʝʜʫʶʱʠʝ 
ʪʠʧʳ ʀʉ: 
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¶ ʕʢʦʥʦʤʠʯʝʩʢʘʷ ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ ï ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ 
ʩʠʩʪʝʤʘ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʘʷ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʬʫʥʢʮʠʡ ʫʧʨʘʚʣʝ-
ʥʠʷ ʥʘ ʧʨʝʜʧʨʠʷʪʠʠ.  

¶ ʄʝʜʠʮʠʥʩʢʘʷ ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ ï ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ 
ʩʠʩʪʝʤʘ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʘʷ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʣʝʯʝʙʥʦʤ ʠʣʠ 
ʣʝʯʝʙʥʦ-ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʤ ʫʯʨʝʞʜʝʥʠʠ.  

¶ ɻʝʦʛʨʘʬʠʯʝʩʢʘʷ ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ ï ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ 
ʩʠʩʪʝʤʘ, ʦʙʝʩʧʝʯʠʚʘʶʱʘʷ ʩʙʦʨ, ʭʨʘʥʝʥʠʝ, ʦʙʨʘʙʦʪʢʫ, ʜʦʩʪʫʧ, 
ʦʪʦʙʨʘʞʝʥʠʝ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʢʦʦʨʜʠʥʠʨʦ-
ʚʘʥʥʳʭ ʜʘʥʥʳʭ.  

 

2.08 ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʧʦ ʦʭʚʘʪʫ ʟʘʜʘʯ 
 

¶ ʇʝʨʩʦʥʘʣʴʥʘʷ ʀʉ ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʨʝʰʝʥʠʷ ʥʝʢʦʪʦʨʦʛʦ ʢʨʫ-
ʛʘ ʟʘʜʘʯ ʦʜʥʦʛʦ ʯʝʣʦʚʝʢʘ.  

¶ ɻʨʫʧʧʦʚʘʷ ʀʉ ʦʨʠʝʥʪʠʨʦʚʘʥʘ ʥʘ ʢʦʣʣʝʢʪʠʚʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 
ʠʥʬʦʨʤʘʮʠʠ ʯʣʝʥʘʤʠ ʨʘʙʦʯʝʡ ʛʨʫʧʧʳ ʠʣʠ ʧʦʜʨʘʟʜʝʣʝʥʠʷ.  

¶ ʂʦʨʧʦʨʘʪʠʚʥʘʷ ʀʉ ʚ ʠʜʝʘʣʝ ʦʭʚʘʪʳʚʘʝʪ ʚʩʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ 
ʧʨʦʮʝʩʩʳ ʮʝʣʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ, ʜʦʩʪʠʛʘʷ ʠʭ ʧʦʣʥʦʡ ʩʦʛʣʘʩʦʚʘʥ-
ʥʦʩʪʠ, ʙʝʟʳʟʙʳʪʦʯʥʦʩʪʠ ʠ ʧʨʦʟʨʘʯʥʦʩʪʠ. ʊʘʢʠʝ ʩʠʩʪʝʤʳ ʠʥʦʛʜʘ 
ʥʘʟʳʚʘʶʪ ʩʠʩʪʝʤʘʤʠ ʢʦʤʧʣʝʢʩʥʦʡ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʧʨʝʜʧʨʠ̫ ʪʠʷ: 

1. ʉʠʩʪʝʤʳ ʵʣʝʢʪʨʦʥʥʦʡ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ (ʉʆɼ), ʢʦʪʦʨʳʝ 
ʦʙʝʩʧʝʯʠʚʘʶʪ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ. 

2. ʀʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ (ʀʉʋ). ʀʩʧʦʣʴʟʫʶʪʩʷ 
ʜʣʷ ʨʝʰʝʥʠʷ ʨʘʟʣʠʯʥʦʛʦ ʚʠʜʘ ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʟʘʜʘʯ, ʠʩʧʦʣʴ-
ʟʫʶʱʠʭ ʜʘʥʥʳʝ ʙʘʟʳ ʜʘʥʥʳʭ (ɹɼ). 

3. ʉʠʩʪʝʤʳ ʧʦʜʜʝʨʞʢʠ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ (ʉʇʇʈ) ʜʣʷ ʨʝʰʝʥʠʷ 
ʚ ʨʝʞʠʤʝ ʜʠʘʣʦʛʘ ʧʣʦʭʦ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʭ ʟʘʜʘʯ, ʜʣʷ ʢʦʪʦ-
ʨʳʭ ʭʘʨʘʢʪʝʨʥʘ ʥʝʧʦʣʥʦʪʘ ʚʭʦʜʥʳʭ ʜʘʥʥʳʭ, ʥʝʦʧʨʝʜʝʣʝʥ-
ʥʦʩʪʴ ʮʝʣʝʡ ʠ ʦʛʨʘʥʠʯʝʥʠʡ, ʠʩʧʦʣʴʟʫʶʱʠʭ  ʢʘʢ ɹɼ, ʪʘʢ ʠ ʙʘʟʫ 
ʤʦʜʝʣʝʡ ʘʣʛʦʨʠʪʤʦʚ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ. 

4. ʕʢʩʧʝʨʪʥʳʝ ʩʠʩʪʝʤʳ (ʕʉ) ʦʩʥʦʚʳʚʘʶʪʩʷ ʥʘ ʤʦʜʝʣʠʨʦʚʘʥʠʠ 
ʧʨʦʮʝʩʩʘ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʷ ʯʝʣʦʚʝʢʦʤ-ʵʢʩʧʝʨʪʦʤ ʩ ʠʩʧʦʣʴ-
ʟʦʚʘʥʠʝʤ ʢʦʤʧʴʶʪʝʨʘ ʠ ʨʘʟʨʘʙʦʪʦʢ ʚ ʦʙʣʘʩʪʠ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ 
ʠʥʪʝʣʣʝʢʪʘ. ʕʉ ʦʩʥʦʚʳʚʘʶʪʩʷ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʢʘʢ ɹɼ, ʪʘʢ ʠ 
ʟʥʘʥʠʡ, ʫʣʫʯʰʘʶʱʠʭ ʧʨʠʥʠʤʘʝʤʦʝ ʯʝʣʦʚʝʢʦʤ ʨʝʰʝʥʠʝ.  

ʀʉ ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ ʪʘʢʞʝ ʥʘ 2 ʢʣʘʩʩʘ: ʬʘʢʪʦʛʨʘʬʠʯʝʩʢʠʝ 
(ʝʜʠʥʠʮʘ ʭʨʘʥʝʥʠʷ ʠ ʦʙʨʘʙʦʪʢʠ ï çʬʘʢʪè, ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʩʦʚʦ-
ʢʫʧʥʦʩʪʴ ʚ ʚʠʜʝ ʨʝʢʚʠʟʠʪʦʚ, ʧʦʢʘʟʘʪʝʣʝʡ, ʩʪʨʫʢʪʫʨʥʳʭ ʝʜʠʥʠʮ ʠʥ-
ʬʦʨʤʘʮʠʠ) ʠ ʜʦʢʫʤʝʥʪʦʛʨʘʬʠʯʝʩʢʠʝ (ʝʜʠʥʠʮʘ ʭʨʘʥʝʥʠʷ ʠ ʦʙʨʘʙʦʪ-
ʢʠ ï çʜʦʢʫʤʝʥʪè). 
ʂ ʬʘʢʪʦʛʨʘʬʠʯʝʩʢʠʤ ʀʉ ʦʪʥʦʩʷʪʩʷ: 

¶ ʉʆɼ ï ʩʠʩʪʝʤʳ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ, ʚ ʢʦʪʦʨʳʭ ʧʨʝʚʘʣʠʨʫʶʪ ʪʝʭ-
ʥʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ ʠ ʧʨʦʮʝʜʫʨʳ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ.  
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¶ ɸʀʉ ï ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʝ ʀʉ. 

¶ ɸʉʋ ï ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʝ ʩʠʩʪʝʤ rʫʧʨʘʚʣʝʥʠʷ ʦʙʲʝʢʪʦʤ, ʚ 
ʢʦʪʦʨʳʭ ʧʨʝʚʘʣʠʨʫʶʪ ʟʘʜʘʯʠ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʬʫʥʢʮʠʡ ʫʧʨʘʚ-
ʣʝʥʠʷ. 
ʂ ʜʦʢʫʤʝʥʪʦʛʨʘʬʠʯʝʩʢʠʤ ʀʉ ʦʪʥʦʩʷʪʩʷ: 

¶ ʀʇʉ ï ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʧʦʠʩʢʦʚʳʝ ʩʠʩʪʝʤʳ (ɸʉʅʊʀ ï ʘʚʪʦʤʘ-
ʪʠʟʠʨʦʚʘʥʥʘʷ ʩʠʩʪʝʤʘ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ).  
¶ ʀʉʉ ï ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʩʝʤʘʥʪʠʯʝʩʢʠʝ ʩʠʩʪʝʤʳ ʥʘ ʦʩʥʦʚʝ ʀʇʗ ï 
ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʧʦʠʩʢʦʚʳʭ ʷʟʳʢʦʚ (ʕʉ ï ʵʢʩʧʝʨʪʥʳʝ ʩʠʩʪʝʤʳ).  

 

2.09 ʉʦʟʜʘʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ 
 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ɻʆʉʊ 34.601-90 çɸʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʝ ʩʠʩʪʝ-
ʤʳ. ʉʪʘʜʠʠ ʩʦʟʜʘʥʠʷè ʦʧʨʝʜʝʣʝʥʳ ʩʣʝʜʫʶʱʠʝ ʩʪʘʜʠʠ ʠ ʵʪʘʧʳ ʩʦʟ-
ʜʘʥʠʷ ʀʉ (ʩʤ. ʪʘʙʣ. 2): 

 

ʊʘʙʣ. 2 
 

ʉʪʘʜʠʠ  ʕʪʘʧʳ ʨʘʙʦʪ  

1. ʌʦʨʤʠʨʦʚʘʥʠʝ 
ʪʨʝʙʦʚʘʥʠʡ ʢ ʀʉ  

1.1. ʆʙʩʣʝʜʦʚʘʥʠʝ ʦʙʲʝʢʪʘ ʠ ʦʙʦʩʥʦʚʘʥʠʝ ʥʝʦʙʭʦ-
ʜʠʤʦʩʪʠ ʩʦʟʜʘʥʠʷ ʀʉ.  
1.2. ʌʦʨʤʠʨʦʚʘʥʠʝ ʪʨʝʙʦʚʘʥʠʡ ʧʦʣʴʟʦʚʘʪʝʣʷ ʢ ʀʉ.  
1.3. ʆʬʦʨʤʣʝʥʠʝ ʦʪʯʸʪʘ ʦ ʚʳʧʦʣʥʝʥʥʦʡ ʨʘʙʦʪʝ ʠ 
ʟʘʷʚʢʠ ʥʘ ʨʘʟʨʘʙʦʪʢʫ ʀʉ (ʪʘʢʪʠʢʦ-ʪʝʭʥʠʯʝʩʢʦʛʦ ʟʘ-
ʜʘʥʠʷ)  

2. ʈʘʟʨʘʙʦʪʢʘ  
ʢʦʥʮʝʧʮʠʠ ʀʉ 

2.1. ʀʟʫʯʝʥʠʝ ʦʙʲʝʢʪʘ.  
2.2. ʇʨʦʚʝʜʝʥʠʝ ʥʝʦʙʭʦʜʠʤʳʭ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘ-
ʪʝʣʴʩʢʠʭ ʨʘʙʦʪ.  
2.3. ʈʘʟʨʘʙʦʪʢʘ ʚʘʨʠʘʥʪʘ ʢʦʥʮʝʧʮʠʠ ʀʉ, ʫʜʦʚʣʝ-
ʪʚʦʨʷʶʱʝʛʦ ʪʨʝʙʦʚʘʥʠʷʤ ʧʦʣʴʟʦʚʘʪʝʣʷ.  
2.4. ʆʬʦʨʤʣʝʥʠʝ ʦʪʯʸʪʘ ʦ ʚʳʧʦʣʥʝʥʥʦʡ ʨʘʙʦʪʝ  

3. ʊʝʭʥʠʯʝʩʢʦʝ  
ʟʘʜʘʥʠʝ 

ʈʘʟʨʘʙʦʪʢʘ ʠ ʫʪʚʝʨʞʜʝʥʠʝ ʪʝʭʥʠʯʝʩʢʦʛʦ ʟʘʜʘʥʠʷ 
ʥʘ ʩʦʟʜʘʥʠʝ ʀʉ 

4. ʕʩʢʠʟʥʳʡ ʧʨʦʝʢʪ  4.1. ʈʘʟʨʘʙʦʪʢʘ ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʭ ʧʨʦʝʢʪʥʳʭ ʨʝ-
ʰʝʥʠʡ ʧʦ ʩʠʩʪʝʤʝ ʠ ʝʸ ʯʘʩʪʷʤ.  
4.2. ʈʘʟʨʘʙʦʪʢʘ ʜʦʢʫʤʝʥʪʘʮʠʠ ʥʘ ʀʉ ʠ ʝʸ ʯʘʩʪʠ 

5. ʊʝʭʥʠʯʝʩʢʠʡ  
ʧʨʦʝʢʪ 

5.1. ʈʘʟʨʘʙʦʪʢʘ ʧʨʦʝʢʪʥʳʭ ʨʝʰʝʥʠʡ ʧʦ ʩʠʩʪʝʤʝ ʠ 
ʝʸ ʯʘʩʪʷʤ.  
5.2. ʈʘʟʨʘʙʦʪʢʘ ʜʦʢʫʤʝʥʪʘʮʠʠ ʥʘ ʀʉ ʠ ʝʸ ʯʘʩʪʠ.  
5.3. ʈʘʟʨʘʙʦʪʢʘ ʠ ʦʬʦʨʤʣʝʥʠʝ ʜʦʢʫʤʝʥʪʘʮʠʠ ʥʘ 
ʧʦʩʪʘʚʢʫ ʠʟʜʝʣʠʡ ʜʣʷ ʢʦʤʧʣʝʢʪʦʚʘʥʠʷ ʀʉ ʠ (ʠʣʠ) 
ʪʝʭʥʠʯʝʩʢʠʭ ʪʨʝʙʦʚʘʥʠʡ (ʪʝʭʥʠʯʝʩʢʠʭ ʟʘʜʘʥʠʡ) ʥʘ 
ʠʭ ʨʘʟʨʘʙʦʪʢʫ.  
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ʆʢʦʥʯʘʥʠʝ ʪʘʙʣ. 2 

ʉʪʘʜʠʠ  ʕʪʘʧʳ ʨʘʙʦʪ  

 5.4. ʈʘʟʨʘʙʦʪʢʘ ʟʘʜʘʥʠʡ ʥʘ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʚ 

ʩʤʝʞʥʳʭ ʯʘʩʪʷʭ ʧʨʦʝʢʪʘ ʦʙʲʝʢʪʘ ʘʚʪʦʤʘʪʠʟʘʮʠʠ 

6. ʈʘʙʦʯʘʷ  
ʜʦʢʫʤʝʥʪʘʮʠʷ 

6.1. ʈʘʟʨʘʙʦʪʢʘ ʨʘʙʦʯʝʡ ʜʦʢʫʤʝʥʪʘʮʠʠ ʥʘ ʩʠʩʪʝʤʫ 
ʠ ʝʸ ʯʘʩʪʠ.  
6.2. ʈʘʟʨʘʙʦʪʢʘ ʠʣʠ ʘʜʘʧʪʘʮʠʷ ʧʨʦʛʨʘʤʤ 

7. ɺʚʦʜ ʚ ʜʝʡʩʪʚʠʝ  7.1. ʇʦʜʛʦʪʦʚʢʘ ʦʙʲʝʢʪʘ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʢ ʚʚʦʜʫ ʀʉ 
ʚ ʜʝʡʩʪʚʠʝ.  
7.2. ʇʦʜʛʦʪʦʚʢʘ ʧʝʨʩʦʥʘʣʘ.  
7.3. ʂʦʤʧʣʝʢʪʘʮʠʷ ʀʉ ʧʦʩʪʘʚʣʷʝʤʳʤʠ ʠʟʜʝʣʠʷʤʠ 
(ʧʨʦʛʨʘʤʤʥʳʤʠ ʠ ʪʝʭʥʠʯʝʩʢʠʤʠ ʩʨʝʜʩʪʚʘʤʠ, ʧʨʦ-
ʛʨʘʤʤʥʦ-ʪʝʭʥʠʯʝʩʢʠʤʠ ʢʦʤʧʣʝʢʩʘʤʠ, ʠʥʬʦʨʤʘʮʠ-
ʦʥʥʳʤʠ ʠʟʜʝʣʠʷʤʠ).  
7.4. ʉʪʨʦʠʪʝʣʴʥʦ-ʤʦʥʪʘʞʥʳʝ ʨʘʙʦʪʳ.  
7.5. ʇʫʩʢʦʥʘʣʘʜʦʯʥʳʝ ʨʘʙʦʪʳ.  
7.6. ʇʨʦʚʝʜʝʥʠʝ ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʭ ʠʩʧʳʪʘʥʠʡ.  
7.7. ʇʨʦʚʝʜʝʥʠʝ ʦʧʳʪʥʦʡ ʵʢʩʧʣʫʘʪʘʮʠʠ.  
7.8. ʇʨʦʚʝʜʝʥʠʝ ʧʨʠʸʤʦʯʥʳʭ ʠʩʧʳʪʘʥʠʡ 

8. ʉʦʧʨʦʚʦʞʜʝʥʠʝ 
ʀʉ  

8.1. ɺʳʧʦʣʥʝʥʠʝ ʨʘʙʦʪ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʛʘʨʘʥʪʠʡ-
ʥʳʤʠ ʦʙʷʟʘʪʝʣʴʩʪʚʘʤʠ.  
8.2. ʇʦʩʣʝʛʘʨʘʥʪʠʡʥʦʝ ʦʙʩʣʫʞʠʚʘʥʠʝ 

 

ʅʘ ʵʪʘʧʝ çʆʙʩʣʝʜʦʚʘʥʠʝ ʦʙʲʝʢʪʘ ʠ ʦʙʦʩʥʦʚʘʥʠʝ ʥʝʦʙʭʦʜʠʤʦ-
ʩʪʠ ʩʦʟʜʘʥʠʷ ʚ ʀʉè ʚ ʦʙʱʝʤ ʩʣʫʯʘʝ ʧʨʦʚʦʜʷʪ:  

1) ʩʙʦʨ ʜʘʥʥʳʭ ʦʙ ʦʙʲʝʢʪʝ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʠ ʦʩʫʱʝʩʪʚʣʷʝʤʳʭ 
ʚʠʜʘʭ ʜʝʷʪʝʣʴʥʦʩʪʠ;  

2) ʦʮʝʥʢʫ ʢʘʯʝʩʪʚʘ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʦʙʲʝʢʪʘ ʠ ʦʩʫʱʝʩʪʚʣʷʝ-
ʤʳʭ ʚʠʜʦʚ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʚʳʷʚʣʝʥʠʝ ʧʨʦʙʣʝʤ, ʨʝʰʝʥʠʝ ʢʦ-
ʪʦʨʳʭ ʚʦʟʤʦʞʥʦ ʩʨʝʜʩʪʚʘʤʠ ʘʚʪʦʤʘʪʠʟʘʮʠʠ;  

3) ʦʮʝʥʢʫ (ʪʝʭʥʠʢʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʡ, ʩʦʮʠʘʣʴʥʦʡ) ʮʝʣʝʩʦʦʙʨʘʟ-
ʥʦʩʪʠ ʩʦʟʜʘʥʠʷ ʀʉ.  

ʅʘ ʵʪʘʧʝ çʌʦʨʤʠʨʦʚʘʥʠʝ ʪʨʝʙʦʚʘʥʠʡ ʧʦʣʴʟʦʚʘʪʝʣʷ ʢ ʀʉè ʧʨʦ-
ʚʦʜʷʪ:  

1) ʧʦʜʛʦʪʦʚʢʫ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʪʨʝʙʦʚʘʥʠʡ 
ʀʉ (ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʦʙʲʝʢʪʘ ʘʚʪʦʤʘʪʠʟʘʮʠʠ, ʦʧʠʩʘʥʠʝ ʪʨʝ-
ʙʦʚʘʥʠʡ ʢ ʩʠʩʪʝʤʝ, ʦʛʨʘʥʠʯʝʥʠʷ ʜʦʧʫʩʪʠʤʳʭ ʟʘʪʨʘʪ ʥʘ ʨʘʟ-
ʨʘʙʦʪʢʫ, ʚʚʦʜ ʚ ʜʝʡʩʪʚʠʝ ʠ ʵʢʩʧʣʫʘʪʘʮʠʶ, ʵʬʬʝʢʪ, ʦʞʠʜʘʝ-
ʤʳʡ ʦʪ ʩʠʩʪʝʤʳ, ʫʩʣʦʚʠʷ ʩʦʟʜʘʥʠʷ ʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʩʠʩ-
ʪʝʤʳ);  

2) ʬʦʨʤʫʣʠʨʦʚʢʫ ʠ ʦʬʦʨʤʣʝʥʠʝ ʪʨʝʙʦʚʘʥʠʡ ʧʦʣʴʟʦʚʘʪʝʣʷ ʢ 
ʀʉ.  
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ʅʘ ʵʪʘʧʝ çʆʬʦʨʤʣʝʥʠʝ ʦʪʯʸʪʘ ʦ ʚʳʧʦʣʥʝʥʥʦʡ ʨʘʙʦʪʝ ʠ ʟʘʷʚʢʠ 
ʥʘ ʨʘʟʨʘʙʦʪʢʫ ʀʉ (ʪʝʭʥʠʢʦ-ʪʝʭʥʠʯʝʩʢʦʛʦ ʟʘʜʘʥʠʷ)è ʧʨʦʚʦʜʷʪ 
ʦʬʦʨʤʣʝʥʠʝ ʦʪʯʝʪʘ ʦ ʚʳʧʦʣʥʝʥʥʳʭ ʨʘʙʦʪʘʭ ʥʘ ʜʘʥʥʦʡ ʩʪʘʜʠʠ ʠ 
ʦʬʦʨʤʣʝʥʠʝ ʟʘʷʚʢʠ ʥʘ ʨʘʟʨʘʙʦʪʢʫ ʀʉ (ʪʘʢʪʠʢʦ-ʪʝʭʥʠʯʝʩʢʦʛʦ ʟʘʜʘ-
ʥʠʷ) ʠʣʠ ʜʨʫʛʦʛʦ ʟʘʤʝʥʷʶʱʝʛʦ ʝʸ ʜʦʢʫʤʝʥʪʘ ʩ ʘʥʘʣʦʛʠʯʥʳʤ ʩʦ-
ʜʝʨʞʘʥʠʝʤ.  
ʅʘ ʵʪʘʧʘʭ çʀʟʫʯʝʥʠʝ ʦʙʲʝʢʪʘè ʠ çʇʨʦʚʝʜʝʥʠʝ ʥʘʫʯʥʦ-ʠʩʩʣʝ-

ʜʦʚʘʪʝʣʴʩʢʠʭ ʨʘʙʦʪè ʦʨʛʘʥʠʟʘʮʠʷ-ʨʘʟʨʘʙʦʪʯʠʢ ʧʨʦʚʦʜʠʪ ʜʝʪʘʣʴ-
ʥʦʝ ʠʟʫʯʝʥʠʝ ʦʙʲʝʢʪʘ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʠ ʥʝʦʙʭʦʜʠʤʳʝ ʥʘʫʯʥʦ-
ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʝ ʨʘʙʦʪʳ (ʅʀʈ), ʩʚʷʟʘʥʥʳʝ ʩ ʧʦʠʩʢʦʤ ʧʫʪʝʡ ʠ 
ʦʮʝʥʢʦʡ ʚʦʟʤʦʞʥʦʩʪʠ ʨʝʘʣʠʟʘʮʠʠ ʪʨʝʙʦʚʘʥʠʡ ʧʦʣʴʟʦʚʘʪʝʣʷ, 
ʦʬʦʨʤʣʷʶʪ ʠ ʫʪʚʝʨʞʜʘʶʪ ʦʪʯʸʪʳ ʦ ʅʀʈ.  
ʅʘ ʵʪʘʧʝ çʈʘʟʨʘʙʦʪʢʘ ʚʘʨʠʘʥʪʦʚ ʢʦʥʮʝʧʮʠʠ ʀʉ ʠ ʚʳʙʦʨ ʚʘʨʠ-

ʘʥʪʘ ʢʦʥʮʝʧʮʠʠ ʀʉ, ʫʜʦʚʣʝʪʚʦʨʷʶʱʝʛʦ ʪʨʝʙʦʚʘʥʠʷʤ ʧʦʣʴʟʦʚʘʪʝʣè̫ 
ʚ ʦʙʱʝʤ ʩʣʫʯʘʝ, ʧʨʦʚʦʜʷʪ ʨʘʟʨʘʙʦʪʢʫ ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ ʚʘʨʠʘʥʪʦʚ 
ʢʦʥʮʝʧʮʠʠ ʩʦʟʜʘʚʘʝʤʦʡ ʀʉ ʠ ʧʣʘʥʦʚ ʠʭ ʨʝʘʣʠʟʘʮʠʠ; ʦʮʝʥʢʫ ʥʝʦʙ-
ʭʦʜʠʤʳʭ ʨʝʩʫʨʩʦʚ ʥʘ ʠʭ ʨʝʘʣʠʟʘʮʠʶ ʠ ʦʙʝʩʧʝʯʝʥʠʝ ʬʫʥʢʮʠʦʥʠʨʦ-
ʚʘʥʠʷ; ʦʮʝʥʢʫ ʧʨʝʠʤʫʱʝʩʪʚ ʠ ʥʝʜʦʩʪʘʪʢʦʚ ʢʘʞʜʦʛʦ ʚʘʨʠʘʥʪʘ; ʦʧ-
ʨʝʜʝʣʝʥʠʝ ʧʦʨʷʜʢʘ ʦʮʝʥʢʠ ʢʘʯʝʩʪʚʘ ʠ ʫʩʣʦʚʠʡ ʧʨʠʸʤʢʠ ʩʠʩʪʝʤʳ; 

ʦʮʝʥʢʫ ʵʬʬʝʢʪʦʚ, ʧʦʣʫʯʘʝʤʳʭ ʦʪ ʩʠʩʪʝʤʳ.  

ʅʘ ʵʪʘʧʝ çʆʬʦʨʤʣʝʥʠʝ ʦʪʯʸʪʘ ʦ ʚʳʧʦʣʥʝʥʥʦʡ ʨʘʙʦʪʝè ʧʦʜʛʦ-
ʪʘʚʣʠʚʘʶʪ ʠ ʦʬʦʨʤʣʷʶʪ ʦʪʯʝʪ, ʩʦʜʝʨʞʘʱʠʡ ʦʧʠʩʘʥʠʝ ʚʳʧʦʣʥʝʥ-
ʥʳʭ ʨʘʙʦʪ ʥʘ ʩʪʘʜʠʠ ʦʧʠʩʘʥʠʷ ʠ ʦʙʦʩʥʦʚʘʥʠʷ ʧʨʝʜʣʘʛʘʝʤʦʛʦ ʚʘʨʠ-
ʘʥʪʘ ʢʦʥʮʝʧʮʠʠ ʩʠʩʪʝʤʳ.  
ʅʘ ʵʪʘʧʝ çʈʘʟʨʘʙʦʪʢʘ ʠ ʫʪʚʝʨʞʜʝʥʠʝ ʪʝʭʥʠʯʝʩʢʦʛʦ ʟʘʜʘʥʠʷ ʥʘ 

ʩʦʟʜʘʥʠʝ ʀʉè ʧʨʦʚʦʜʷʪ ʨʘʟʨʘʙʦʪʢʫ, ʦʬʦʨʤʣʝʥʠʝ, ʩʦʛʣʘʩʦʚʘʥʠʝ ʠ 
ʫʪʚʝʨʞʜʝʥʠʝ ʪʝʭʥʠʯʝʩʢʦʛʦ ʟʘʜʘʥʠʷ ʥʘ ʀʉ ʠ, ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ, 
ʪʝʭʥʠʯʝʩʢʠʭ ʟʘʜʘʥʠʡ ʥʘ ʯʘʩʪʠ ʀʉ.  
ʅʘ ʵʪʘʧʝ çʈʘʟʨʘʙʦʪʢʘ ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʭ ʧʨʦʝʢʪʥʳʭ ʨʝʰʝʥʠʡ 

ʧʦ ʩʠʩʪʝʤʝ ʠ ʝʸ ʯʘʩʪʷʤè ʦʧʨʝʜʝʣʷʶʪʩʷ: ʬʫʥʢʮʠʠ ʀʉ; ʬʫʥʢʮʠʠ ʧʦʜ-
ʩʠʩʪʝʤ, ʠʭ ʮʝʣʠ ʠ ʵʬʬʝʢʪʳ; ʩʦʩʪʘʚ ʢʦʤʧʣʝʢʩʦʚ ʟʘʜʘʯ ʠ ʦʪʜʝʣʴʥʳʭ 
ʟʘʜʘʯ; ʢʦʥʮʝʧʮʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʘʟʳ, ʝʸ ʫʢʨʫʧʥʸʥʥʘʷ ʩʪʨʫʢʪʫ-
ʨʘ; ʬʫʥʢʮʠʠ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʙʘʟʦʡ ʜʘʥʥʳʭ; ʩʦʩʪʘʚ ʚʳʯʠʩʣʠ-
ʪʝʣʴʥʦʡ ʩʠʩʪʝʤʳ; ʬʫʥʢʮʠʠ ʠ ʧʘʨʘʤʝʪʨʳ ʦʩʥʦʚʥʳʭ ʧʨʦʛʨʘʤʤʥʳʭ 
ʩʨʝʜʩʪʚ.  
ʅʘ ʵʪʘʧʝ çʈʘʟʨʘʙʦʪʢʘ ʧʨʦʝʢʪʥʳʭ ʨʝʰʝʥʠʡ ʧʦ ʩʠʩʪʝʤʝ ʠ ʝʸ 

ʯʘʩʪʷʤè ʦʙʝʩʧʝʯʠʚʘʪʁ ʨʘʟʨʘʙʦʪʢʫ ʦʙʱʠʭ ʨʝʰʝʥʠʡ ʧʦ ʩʠʩʪʝʤʝ ʠ ʝʸ 
ʯʘʩʪʷʤ, ʬʫʥʢʮʠʦʥʘʣʴʥʦ-ʘʣʛʦʨʠʪʤʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʝ ʩʠʩʪʝʤʳ, ʧʦ 
ʬʫʥʢʮʠʷʤ ʧʝʨʩʦʥʘʣʘ ʠ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʡ ʩʪʨʫʢʪʫʨʝ, ʧʦ ʩʪʨʫʢʪʫʨʝ 
ʪʝʭʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ, ʧʦ ʘʣʛʦʨʠʪʤʘʤ ʨʝʰʝʥʠʷ ʟʘʜʘʯ ʠ ʧʨʠʤʝʥʷʝ-
ʤʳʤ ʷʟʳʢʘʤ, ʧʦ ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʚʝʜʝʥʠʶ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʘʟʳ, 
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ʩʠʩʪʝʤʝ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʠ ʢʦʜʠʨʦʚʘʥʠʷ ʠʥʬʦʨʤʘʮʠʠ, ʧʦ ʧʨʦʛʨʘʤʤ-
ʥʦʤʫ ʦʙʝʩʧʝʯʝʥʠʶ.  
ʅʘ ʵʪʘʧʝ çʈʘʟʨʘʙʦʪʢʘ ʜʦʢʫʤʝʥʪʘʮʠʠ ʥʘ ʀʉ ʠ ʝʸ ʯʘʩʪʠè ʧʨʦʚʦ-

ʜʷʪ ʨʘʟʨʘʙʦʪʢʫ, ʦʬʦʨʤʣʝʥʠʝ, ʩʦʛʣʘʩʦʚʘʥʠʝ ʠ ʫʪʚʝʨʞʜʝʥʠʝ ʜʦʢʫ-
ʤʝʥʪʘʮʠʠ ʚ ʦʙʲʸʤʝ, ʥʝʦʙʭʦʜʠʤʦʤ ʜʣʷ ʦʧʠʩʘʥʠʷ ʧʦʣʥʦʡ ʩʦʚʦʢʫʧ-
ʥʦʩʪʠ ʧʨʠʥʷʪʳʭ ʧʨʦʝʢʪʥʳʭ ʨʝʰʝʥʠʡ ʠ ʜʦʩʪʘʪʦʯʥʦʤ ʜʣʷ ʜʘʣʴʥʝʡ-
ʰʝʛʦ ʚʧrʦʣʥʝʥʠʷ ʨʘʙʦʪ ʧʦ ʩʦʟʜʘʥʠʶ ʀʉ.  
ʅʘ ʵʪʘʧʝ çʈʘʟʨʘʙʦʪʢʘ ʠ ʦʬʦʨʤʣʝʥʠʝ ʜʦʢʫʤʝʥʪʘʮʠʠ ʥʘ ʧʦʩʪʘʚ-

ʢʫ ʠʟʜʝʣʠʡ ʜʣʷ ʢʦʤʧʣʝʢʪʦʚʘʥʠʷ ʀʉ ʠ (ʠʣʠ) ʪʝʭʥʠʯʝʩʢʠʭ ʪʨʝʙʦʚʘʥʠʡ 
(ʪʝʭʥʠʯʝʩʢʠʭ ʟʘʜʘʥʠʡ) ʥʘ ʠʭ ʨʘʟʨʘʙʦʪʢʫè ʧʨʦʚʦʜʷʪ: ʧʦʜʛʦʪʦʚʢʫ ʠ 
ʦʬʦʨʤʣʝʥʠʝ ʜʦʢʫʤʝʥʪʘʮʠʠ ʥʘ ʧʦʩʪʘʚʢʫ ʠʟʜʝʣʠʡ ʜʣʷ ʢʦʤʧʣʝʢʪʦʚʘ-
ʥʠʷ ʀʉ; ʦʧʨʝʜʝʣʝʥʠʝ ʪʝʭʥʠʯʝʩʢʠʭ ʪʨʝʙʦʚʘʥʠʡ ʠ ʩʦʩʪʘʚʣʝʥʠʝ ʊɿ ʥʘ 
ʨʘʟʨʘʙʦʪʢʫ ʠʟʜʝʣʠʡ, ʥʝ ʠʟʛʦʪʦʚʣʷʝʤʳʭ ʩʝʨʠʡʥʦ.  
ʅʘ ʵʪʘʧʝ çʈʘʟʨʘʙʦʪʢʘ ʟʘʜʘʥʠʡ ʥʘ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʚ ʩʤʝʞʥʳʭ 

ʯʘʩʪʷʭ ʧʨʦʝʢʪʘ ʦʙʲʝʢʪʘ ʘʚʪʦʤʘʪʠʟʘʮʠʠè ʦʩʫʱʝʩʪʚʣʷʶʪ ʨʘʟʨʘʙʦʪʢʫ, 
ʦʬʦʨʤʣʝʥʠʝ, ʩʦʛʣʘʩʦʚʘʥʠʝ ʠ ʫʪʚʝʨʞʜʝʥʠʝ ʟʘʜʘʥʠʡ ʥʘ ʧʨʦʝʢʪʠʨʦ-
ʚʘʥʠʝ ʚ ʩʤʝʞʥʳʭ ʯʘʩʪʷʭ ʧʨʦʝʢʪʘ ʦʙʲʝʢʪʘ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʜʣʷ ʧʨʦ-
ʚʝʜʝʥʠʷ ʩʪʨʦʠʪʝʣʴʥʳʭ, ʵʣʝʢʪʨʦʪʝʭʥʠʯʝʩʢʠʭ, ʩʘʥʠʪʘʨʥʦ-ʪʝʭʥʠʯʝʩ-
ʢʠʭ ʠ ʜʨʫʛʠʭ ʧʦʜʛʦʪʦʚʠʪʝʣʴʥʳʭ ʨʘʙʦʪ, ʩʚʷʟʘʥʥʳʭ ʩ ʩʦʟʜʘʥʠʝʤ ʀʉ.  
ʅʘ ʵʪʘʧʝ çʈʘʟʨʘʙʦʪʢʘ ʨʘʙʦʯʝʡ ʜʦʢʫʤʝʥʪʘʮʠʠ ʥʘ ʩʠʩʪʝʤʫ ʠ ʝʸ 

ʯʘʩʪʠè ʦʩʫʱʝʩʪʚʣʷʶʪ ʨʘʟʨʘʙʦʪʢʫ ʨʘʙʦʯʝʡ ʜʦʢʫʤʝʥʪʘʮʠʠ, ʩʦʜʝʨ-
ʞʘʱʝʡ ʚʩʝ ʥʝʦʙʭʦʜʠʤʳʝ ʠ ʜʦʩʪʘʪʦʯʥʳʝ ʩʚʝʜʝʥʠʷ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ 
ʚʳʧʦʣʥʝʥʠʷ ʨʘʙʦʪ ʧʦ ʚʚʦʜʫ ʀʉ ʚ ʜʝʡʩʪʚʠʝ ʠ ʝʸ ʵʢʩʧʣʫʘʪʘʮʠʠ, ʘ 
ʪʘʢʞʝ ʜʣʷ ʧʦʜʜʝʨʞʘʥʠʷ ʫʨʦʚʥʷ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 
(ʢʘʯʝʩʪʚʘ) ʩʠʩʪʝʤʳ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʨʠʥʷʪʳʤʠ ʧʨʦʝʢʪʥʳʤʠ ʨʝʰʝ-
ʥʠʷʤʠ, ʝʸ ʦʬʦʨʤʣʝʥʠʝ, ʩʦʛʣʘʩʦʚʘʥʠʝ ʠ ʫʪʚʝʨʞʜʝʥʠʝ. 
ʅʘ ʵʪʘʧʝ çʈʘʟʨʘʙʦʪʢʘ ʠʣʠ ʘʜʘʧʪʘʮʠʷ ʧʨʦʛʨʘʤʤè ʧʨʦʚʦʜʷʪ ʨʘʟ-

ʨʘʙʦʪʢʫ ʧʨʦʛʨʘʤʤ ʠ ʧʨʦʛʨʘʤʤʥʳʭ ʩʨʝʜʩʪʚ ʩʠʩʪʝʤʳ, ʚʳʙʦʨ, ʘʜʘʧ-
ʪʘʮʠʶ ʠ (ʠʣʠ) ʧʨʠʚʷʟʢʫ ʧʨʠʦʙʨʝʪʘʝʤʳʭ ʧʨʦʛʨʘʤʤʥʳʭ ʩʨʝʜʩʪʚ, ʨʘʟ-
ʨʘʙʦʪʢʫ ʧʨʦʛʨʘʤʤʥʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ.  
ʅʘ ʵʪʘʧʝ çʇʦʜʛʦʪʦʚʢʘ ʦʙʲʝʢʪʘ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʢ ʚʚʦʜʫ ʀʉ ʚ 

ʜʝʡʩʪʚʠʝè ʧʨʦʚʦʜʷʪ ʨʘʙʦʪʳ ʧʦ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʡ ʧʦʜʛʦʪʦʚʢʝ ʦʙʲʝʢ-
ʪʘ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʢ ʚʚʦʜʫ ʀʉ ʚ ʜʝʡʩʪʚʠʝ, ʚ ʪʦʤ ʯʠʩʣʝ:  

¶ ʨʝʘʣʠʟʘʮʠʶ ʧʨʦʝʢʪʥʳʭ ʨʝʰʝʥʠʡ ʧʦ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʡ ʩʪʨʫʢʪʫʨʝ 
ʀʉ;  

¶ ʦʙʝʩʧʝʯʝʥʠʝ ʧʦʜʨʘʟʜʝʣʝʥʠʡ ʦʙʲʝʢʪʘ ʫʧʨʘʚʣʝʥʠʷ ʠʥʩʪʨʫʢʪʠʚʥʦ-
ʤʝʪʦʜʠʯʝʩʢʠʤʠ ʤʘʪʝʨʠʘʣʘʤʠ;  

¶ ʚʥʝʜʨʝʥʠʝ ʢʣʘʩʩʠʬʠʢʘʪʦʨʦʚ ʠʥʬʦʨʤʘʮʠʠ.  
ʅʘ ʵʪʘʧʝ çʇʦʜʛʦʪʦʚʢʘ ʧʝʨʩʦʥʘʣʘè ʧʨʦʚʦʜʷʪ ʦʙʫʯʝʥʠʝ ʧʝʨʩʦ-

ʥʘʣʘ ʠ ʧʨʦʚʝʨʢʫ ʝʛʦ ʩʧʦʩʦʙʥʦʩʪʠ ʦʙʝʩʧʝʯʠʪʴ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ 
ʀʉ.  
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ʅʘ ʵʪʘʧʝ çʂʦʤʧʣʝʢʪʘʮʠʷ ʀʉ ʧʦʩʪʘʚʣʷʝʤʳʤʠ ʠʟʜʝʣʠʷʤʠ (ʧʨʦ-
ʛʨʘʤʤʥʳʤʠ ʠ ʪʝʭʥʠʯʝʩʢʠʤʠ ʩʨʝʜʩʪʚʘʤʠ, ʧʨʦʛʨʘʤʤʥʦ-ʪʝʭʥʠʯʝʩʢʠʤʠ 
ʢʦʤʧʣʝʢʩʘʤʠ, ʠʥʬʦʨʤʘʮʠʦʥʥʳʤʠ ʠʟʜʝʣʠʷʤʠ)è ʦʙʝʩʧʝʯʠʚʘʶʪ ʧʦ-
ʣʫʯʝʥʠʝ ʢʦʤʧʣʝʢʪʫʶʱʠʭ ʠʟʜʝʣʠʡ ʩʝʨʠʡʥʦʛʦ ʠ ʝʜʠʥʠʯʥʦʛʦ ʧʨʦʠʟ-
ʚʦʜʩʪʚʘ, ʤʘʪʝʨʠʘʣʦʚ ʠ ʤʦʥʪʘʞʥʳʭ ʠʟʜʝʣʠʡ, ʧʨʦʚʦʜʷʪ ʚʭʦʜʥʦʡ ʢʦʥ-
ʪʨʦʣʴ ʠʭ ʢʘʯʝʩʪʚʘ.  
ʅʘ ʵʪʘʧʝ çʉʪʨʦʠʪʝʣʴʥʦ-ʤʦʥʪʘʞʥʳʝ ʨʘʙʦʪʳè ʧʨʦʚʦʜʷʪ:  

¶ ʚʳʧʦʣʥʝʥʠʝ ʨʘʙʦʪ ʧʦ ʩʪʨʦʠʪʝʣʴʩʪʚʫ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʟʜʘ-
ʥʠʡ (ʧʦʤʝʱʝʥʠʡ) ʜʣʷ ʨʘʟʤʝʱʝʥʠʷ ʪʝʭʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ ʠ ʧʝʨ-
ʩʦʥʘʣʘ ʀʉ;  

¶ ʩʦʦʨʫʞʝʥʠʝ ʢʘʙʝʣʴʥʳʭ ʢʘʥʘʣʦʚ;  

¶ ʚʳʧʦʣʥʝʥʠʝ ʨʘʙʦʪ ʧʦ ʤʦʥʪʘʞʫ ʪʝʭʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ ʠ ʣʠʥʠʡ 
ʩʚʷʟʠ;  

¶ ʠʩʧʳʪʘʥʠʝ ʩʤʦʥʪʠʨʦʚʘʥʥʳʭ ʪʝʭʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ;  

¶ ʩʜʘʯʫ ʪʝʭʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʧʫʩʢʦʥʘʣʘʜʦʯʥʳʭ 
ʨʘʙʦʪ.  
ʅʘ ʵʪʘʧʝ çʇʫʩʢʦʥʘʣʘʜʦʯʥʳʝ ʨʘʙʦʪʳè ʧʨʦʚʦʜʷʪ:  

¶ ʘʚʪʦʥʦʤʥʫʶ ʥʘʣʘʜʢʫ ʪʝʭʥʠʯʝʩʢʠʭ ʠ ʧʨʦʛʨʘʤʤʥʳʭ ʩʨʝʜʩʪʚ,  

¶ ʟʘʛʨʫʟʢʫ ʠʥʬʦʨʤʘʮʠʠ ʚ ʙʘʟʫ ʜʘʥʥʳʭ ʠ ʧʨʦʚʝʨʢʫ ʩʠʩʪʝʤʳ ʝʸ ʚʝ-
ʜʝʥʠʷ;  

¶ ʢʦʤʧʣʝʢʩʥʫʶ ʥʘʣʘʜʢʫ ʚʩʝʭ ʩʨʝʜʩʪʚ ʩʠʩʪʝʤʳ.  
ʅʘ ʵʪʘʧʝ çʇʨʦʚʝʜʝʥʠʝ ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʭ ʠʩʧʳʪʘʥʠʡè ʦʩʫʱʝʩʪ-

ʚʣʷʶʪ:  

¶ ʘ) ʠʩʧʳʪʘʥʠʷ ʀʉ ʥʘ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʴ ʠ ʩʦʦʪʚʝʪʩʪʚʠʝ ʪʝʭʥʠ-
ʯʝʩʢʦʤʫ ʟʘʜʘʥʠʶ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʨʦʛʨʘʤʤʦʡ ʠ ʤʝʪʦʜʠʢʦʡ 
ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʭ ʠʩʧʳʪʘʥʠʡ;  

¶ ʙ) ʫʩʪʨʘʥʝʥʠʝ ʥʝʠʩʧʨʘʚʥʦʩʪʝʡ ʠ ʚʥʝʩʝʥʠʝ ʠʟʤʝʥʝʥʠʡ ʚ ʜʦʢʫ-
ʤʝʥʪʘʮʠʶ ʥʘ ʀʉ, ʚ ʪʦʤ ʯʠʩʣʝ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʫʶ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ 
ʩ ʧʨʦʪʦʢʦʣʦʤ ʠʩʧʳʪʘʥʠʡ;  

¶ ʚ) ʦʬʦʨʤʣʝʥʠʝ ʘʢʪʘ ʦ ʧʨʠʸʤʢʝ ʀʉ ʚ ʦʧʳʪʥʫʶ ʵʢʩʧʣʫʘʪʘʮʠʶ.  
ʅʘ ʵʪʘʧʝ çʇʨʦʚʝʜʝʥʠʝ ʦʧʳʪʥʦʡ ʵʢʩʧʣʫʘʪʘʮʠʠè ʧʨʦʚʦʜʷʪ:  

¶ ʦʧʳʪʥʫʶ ʵʢʩʧʣʫʘʪʘʮʠʶ ʀʉ;  

¶ ʘʥʘʣʠʟ ʨʝʟʫʣʴʪʘʪʦʚ ʦʧʳʪʥʦʡ ʵʢʩʧʣʫʘʪʘʮʠʠ ʀʉ;  

¶ ʜʦʨʘʙʦʪʢʫ (ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ) ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʀʉ;  

¶ ʜʦʧʦʣʥʠʪʝʣʴʥʫʶ ʥʘʣʘʜʢʫ (ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ) ʪʝʭʥʠʯʝʩʢʠʭ 
ʩʨʝʜʩʪʚ ʀʉ;  

¶ ʦʬʦʨʤʣʝʥʠʝ ʘʢʪʘ ʦ ʟʘʚʝʨʰʝʥʠʠ ʦʧʳʪʥʦʡ ʵʢʩʧʣʫʘʪʘʮʠʠ.  
ʅʘ ʵʪʘʧʝ çʇʨʦʚʝʜʝʥʠʝ ʧʨʠʸʤʦʯʥʳʭ ʠʩʧʳʪʘʥʠʡè ʧʨʦʚʦʜʷʪ:  

¶  ʠʩʧʳʪʘʥʠʷ ʥʘ ʩʦʦʪʚʝʪʩʪʚʠʝ ʪʝʭʥʠʯʝʩʢʦʤʫ ʟʘʜʘʥʠʶ ʚ ʩʦʦʪʚʝʪ-
ʩʪʚʠʠ ʩ ʧʨʦʛʨʘʤʤʦʡ ʠ ʤʝʪʦʜʠʢʦʡ ʧʨʠʸʤʦʯʥʳʭ ʠʩʧʳʪʘʥʠʡ;  
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¶ ʘʥʘʣʠʟ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʧʳʪʘʥʠʷ ʀʉ ʠ ʫʩʪʨʘʥʝʥʠʝ ʥʝʜʦʩʪʘʪʢʦʚ, 
ʚʳʷʚʣʝʥʥʳʭ ʧʨʠ ʠʩʧʳʪʘʥʠʷʭ;  

¶ ʦʬʦʨʤʣʝʥʠʝ ʘʢʪʘ ʦ ʧʨʠʸʤʢʝ ʀʉ ʚ ʧʦʩʪʦʷʥʥʫʶ ʵʢʩʧʣʫʘʪʘʮʠʶ.  
ʅʘ ʵʪʘʧʝ çɺʳʧʦʣʥʝʥʠʝ ʨʘʙʦʪ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʛʘʨʘʥʪʠʡʥʳʤʠ 

ʦʙʷʟʘʪʝʣʴʩʪʚʘʤʠè ʦʩʫʱʝʩʪʚʣʷʶʪʩʷ ʨʘʙʦʪʳ ʧʦ ʫʩʪʨʘʥʝʥʠʶ ʥʝʜʦʩ-
ʪʘʪʢʦʚ, ʚʳʷʚʣʝʥʥʳʭ ʧʨʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʀʉ ʚ ʪʝʯʝʥʠʝ ʫʩʪʘʥʦʚʣʝʥ-
ʥʳʭ ʛʘʨʘʥʪʠʡʥʳʭ ʩʨʦʢʦʚ, ʚʥʝʩʝʥʠʶ ʥʝʦʙʭʦʜʠʤʳʭ ʠʟʤʝʥʝʥʠʡ ʚ ʜʦ-
ʢʫʤʝʥʪʘʮʠʶ ʧʦ ʀʉ.  
ʅʘ ʵʪʘʧʝ çʇʦʩʣʝʛʘʨʘʥʪʠʡʥʦʝ ʦʙʩʣʫʞʠʚʘʥʠʝè ʦʩʫʱʝʩʪʚʣʷʶʪ 

ʨʘʙʦʪʳ ʧʦ:  

¶  ʘʥʘʣʠʟʫ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʩʠʩʪʝʤʳ;  

¶  ʚʳʷʚʣʝʥʠʶ ʦʪʢʣʦʥʝʥʠʡ ʬʘʢʪʠʯʝʩʢʠʭ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʭʘʨʘʢ-
ʪʝʨʠʩʪʠʢ ʀʉ ʦʪ ʧʨʦʝʢʪʥʳʭ ʟʥʘʯʝʥʠʡ;  

¶  ʫʩʪʘʥʦʚʣʝʥʠʶ ʧʨʠʯʠʥ ʵʪʠʭ ʦʪʢʣʦʥʝʥʠʡ;  

¶  ʫʩʪʨʘʥʝʥʠʶ ʚʳʷʚʣʝʥʥʳʭ ʥʝʜʦʩʪʘʪʢʦʚ ʠ ʦʙʝʩʧʝʯʝʥʠʶ ʩʪʘʙʠʣʴ-
ʥʦʩʪʠ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʀʉ;  

¶  ʚʥʝʩʝʥʠʶ ʥʝʦʙʭʦʜʠʤʳʭ ʠʟʤʝʥʝʥʠʡ ʚ ʜʦʢʫʤʝʥʪʘʮʠʶ ʥʘ ʀʉ.  

2.10 ʀʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ 

ʀʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ (information technology, IT) ï 
ʰʠʨʦʢʠʡ ʢʣʘʩʩ ʜʠʩʮʠʧʣʠʥ ʠ ʦʙʣʘʩʪʝʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʦʪʥʦʩʷʱʠʭʩʷ ʢ 
ʪʝʭʥʦʣʦʛʠʷʤ ʫʧʨʘʚʣʝʥʠʷ ʠ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʚʳ-
ʯʠʩʣʠʪʝʣʴʥʦʡ ʪʝʭʥʠʢʠ.  

ʀʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ (ʀʊ) ï ʵʪʦ ʦʙʦʙʱʸʥʥʦʝ ʥʘʟʚʘʥʠʝ ʪʝʭ-
ʥʦʣʦʛʠʡ, ʦʪʚʝʯʘʶʱʠʭ ʟʘ ʭʨʘʥʝʥʠʝ, ʧʝʨʝʜʘʯʫ, ʦʙʨʘʙʦʪʢʫ, ʟʘʱʠʪʫ ʠ ʚʦʩ-
ʧʨʦʠʟʚʝʜʝʥʠʝ ʠʥʬʦʨʤʘʮʠʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʢʦʤʧʴʶʪʝʨʦʚ. ʆʨʛʘʥʠʟʘ-
ʮʠʷ ʦʙʲʝʜʠʥʝʥʥʳʭ ʥʘʮʠʡ ʧʦ ʚʦʧʨʦʩʘʤ ʦʙʨʘʟʦʚʘʥʠʷ, ʥʘʫʢʠ ʠ ʢʫʣʴʪʫʨʳ 
ʖʅɽʉʂʆ ʨʘʩʩʤʘʪʨʠʚʘʝʪ ʀʊ ʢʘʢ ʢʦʤʧʣʝʢʩ ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʭ, ʥʘʫʯʥʳʭ, 
ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ, ʠʥʞʝʥʝʨʥʳʭ ʜʠʩʮʠʧʣʠʥ, ʠʟʫʯʘʶʱʠʭ ʤʝʪʦʜʳ ʵʬʬʝʢ-
ʪʠʚʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʪʨʫʜʘ ʣʶʜʝʡ, ʟʘʥʷʪʳʭ ʦʙʨʘʙʦʪʢʦʡ ʠ ʭʨʘʥʝʥʠʝʤ ʠʥ-
ʬʦʨʤʘʮʠʠ; ʚʳʯʠʩʣʠʪʝʣʴʥʫʶ ʪʝʭʥʠʢʫ ʠ ʤʝʪʦʜʳ ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʚʟʘʠʤʦ-
ʜʝʡʩʪʚʠʷ ʩ ʣʶʜʴʤʠ ʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʤ ʦʙʦʨʫʜʦʚʘʥʠʝʤ, ʠʭ ʧʨʘʢʪʠʯʝ-
ʩʢʠʝ ʧʨʠʣʦʞʝʥʠʷ, ʘ ʪʘʢʞʝ ʩʚʷʟʘʥʥʳʝ ʩʦ ʚʩʝʤ ʵʪʠʤ ʩʦʮʠʘʣʴʥʳʝ, ʵʢʦʥʦ-
ʤʠʯʝʩʢʠʝ ʠ ʢʫʣʴʪʫʨʥʳʝ ʧʨʦʙʣʝʤʳ. 

ʀʥʬʦʨʤʘʮʠʦʥʥʳʝ ʧʨʦʮʝʩʩʳ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʦʙʲʝʢʪʦʚ ʤʘʪʝʨʠʘʣʴ-
ʥʦʛʦ ʤʠʨʘ ʤʦʞʥʦ ʩʪʨʫʢʪʫʨʠʨʦʚʘʪʴ (ʩʤ. ʨʠʩ. 3): 

1) ʧʝʨʝʥʦʩ (ʟʘʧʠʩʴ) ʠʥʬʦʨʤʘʮʠʠ ʠʩʪʦʯʥʠʢʦʤ ʥʘ ʥʦʩʠʪʝʣʴ ï ʢʦ-
ʜʠʨʦʚʘʥʠʝ; 

2) ʧʝʨʝʜʘʯʘ ʩʠʛʥʘʣʘ ʧʦ ʢʘʥʘʣʫ ʩʚʷʟʠ; 
3) ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʢʦʜʘ ʩʠʛʥʘʣʘ ʚ ʢʦʜ ʧʦʣʫʯʘʪʝʣʷ ï ʜʝʢʦʜʠʨʦ-
ʚʘʥʠʝ; 

4) ʦʙʨʘʙʦʪʢʘ ʧʨʝʦʙʨʘʟʦʚʘʥʥʦʛʦ ʢʦʜʘ ʧʦʣʫʯʘʪʝʣʝʤ. 
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ʈʠʩ. 3 

 
ɼʣʷ ʢʘʞʜʦʛʦ ʧʨʦʮʝʩʩʘ ʩʫʱʝʩʪʚʫʶʪ ʩʚʦʠ ʀʊ. ʍʘʨʘʢʪʝʨʥʳʤʠ ʯʝʨ-

ʪʘʤʠ ʩʦʚʨʝʤʝʥʥʳʭ ʀʊ ʷʚʣʷʶʪʩʷ:  

¶ ʩʦʢʨʘʱʝʥʠʝ ʪʨʫʜʦʟʘʪʨʘʪ ʥʘ ʚʳʧʦʣʥʝʥʠʝ ʧʨʦʮʝʜʫʨ ʦʙʨʘʙʦʪʢʠ 
ʠʥʬʦʨʤʘʮʠʠ, ʧʦʚʳʰʝʥʠʝ ʢʘʯʝʩʪʚʘ ʦʙʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʠ; 

¶ ʠʥʪʝʨʘʢʪʠʚʥʳʡ ʭʘʨʘʢʪʝʨ ʦʙʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʠ, ʦʨʠʝʥʪʘʮʠʷ 
ʥʘ ʰʠʨʦʢʠʡ ʢʨʫʛ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʠ ʢʦʣʣʝʢʪʠʚʥʳʡ ʭʘʨʘʢʪʝʨ ʨʘʙʦ-
ʪʳ ʩ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤʠ ʠ ʚʳʯʠʩʣʠʪʝʣʴʥʳʤʠ ʨʝʩʫʨʩʘʤʠ; 

¶ ʦʙʝʩʧʝʯʝʥʠʝ ʝʜʠʥʦʛʦ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʀʊ, ʢʦʣ-
ʣʝʢʪʠʚʥʘʷ ʨʘʙʦʪʘ ʩ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤʠ ʠ ʚʳʯʠʩʣʠʪʝʣʴʥʳʤʠ ʨʝ-
ʩʫʨʩʘʤʠ ʥʘ ʦʩʥʦʚʝ ʢʦʤʧʴʶʪʝʨʥʳʭ ʩʝʪʝʡ ʠ ʩʠʩʪʝʤ ʪʝʣʝʢʦʤʤʫʥʠ-
ʢʘʮʠʡ; 

¶ ʧʦʜʜʝʨʞʢʘ ʤʥʦʛʦʩʨʝʜʦʚʦʩʪʠ (ʤʫʣʴʪʠʤʝʜʠʡʥʦʩʪʠ) ʀʊ, ʙʝʟʙʫ-
ʤʘʞʥʦʡ ʪʝʭʥʦʣʦʛʠʠ.  
ʅʘ ʢʘʢʠʝ ʢʣʘʩʩʳ ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ? 
ʀʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ ʢʣʘʩʩʳ: 

1. ʆʙɦ ʝʛʦ ʥʘʟʥʘʯʝʥʠʷ ʀʊ (ʨʘʙʦʪʘ ʩ ʪʝʢʩʪʦʚʳʤʠ ʜʦʢʫʤʝʥʪʘ-

ʤʠ, ʚʳʯʠʩʣʝʥʠʷ ʚ ʵʣʝʢʪʨʦʥʥʳʭ ʪʘʙʣʠʮʘʭ, ʚʝʜʝʥʠʝ ʙʘʟ 

ʜʘʥʥʳʭ, ʨʘʙʦʪʘ ʩ ʢʦʤʧʴʶʪʝʨʥʦʡ ʛʨʘʬʠʢʦʡ ʠ ʪ.ʧ.). 

2. ʄʝʪʦʜʦʦʨʠʝʥʪʠʨʦʚʘʥʥʳʝ ʀʊ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʧʨʠʤʝʥʝ-

ʥʠʝ ʦʩʦʙʳʭ ʤʦʜʝʣʝʡ ʠ ʘʣʛʦʨʠʪʤʦʚ ʜʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯ 

(ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʘʧʧʘʨʘʪʘ, ʩʪʘʪʠʩʪʠʢʠ, ʫʧʨʘʚʣʝʥʠʷ ʧʨʦ-

ʝʢʪʘʤʠ ʠ ʪ.ʧ.). 

3. ʇʨʦʙʣʝʤʥʦ ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʝ ʀʊ, ʫʯʠʪʳʚʘʶʱʠʝ ʩʧʝʮʠ-

ʬʠʢʫ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ, ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʧʦʪʨʝʙʥʦ-

ʩʪʝʡ ʧʦʣʴʟʦʚʘʪʝʣʝʡ. 

 

ʀʩʪʦʯʥʠʢ 

ʠʥʬʦʨʤʘʮʠʠ 

ʂʦʜʠʨʦʚʘʥʠʝ 

ɿʘʧʠʩʴ ʥʘ ʥʦʩʠʪʝʣʴ 

ʀʩʭʦʜʥʳʡ ʢʦʜ  

ʇʝʨʝʜʘʯʘ ʩʠʛʥʘʣʘ  

ʧʦ ʢʘʥʘʣʫ ʩʚʷʟʠ  

ʇʨʝʦʙʨʘʟʦʚʘʥʠʝ ʢʦʜʘ  

ʩʠʛʥʘʣʘ ʚ ʢʦʜ ʧʦʣʫʯʘʪʝʣʷ  

ʆʙʨʘʙʦʪʢʘ 

ʇʦʣʫʯʘʪʝʣʴ 

ʠʥʬʦʨʤʘʮʠʠ 

ʇʨʝʦʙʨʘʟʦ-

ʚʘʥʥʳʡ ʢʦʜ  
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ʀʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʨʘʟʚʠʚʘʶʪʩʷ ʚ ʩʣʝʜʫʶʱʠʭ ʥʘ-
ʧʨʘʚʣʝʥʠʷʭ: 

¶ ʢʦʤʧʴʶʪʝʨʥʘʷ ʪʝʭʥʠʢʘ; 

¶ ʩʨʝʜʩʪʚʘ ʩʚʷʟʠ ʠ ʢʦʤʤʫʥʠʢʘʮʠʠ; 

¶ ʧʨʦʛʨʘʤʤʥʳʝ ʩʨʝʜʩʪʚʘ; 

¶ ʤʝʪʦʜʦʣʦʛʠʷ ʦʨʛʘʥʠʟʘʮʠʠ ʧʨʦʝʢʪʥʳʭ ʨʘʙʦʪ ʧʦ ʩʦʟʜʘʥʠʶ ʀʉ. 

ʈʘʟʚʠʪʠʝ ʀʊ ʩʚʷʟʘʥʦ: 

¶ ʩ ʧʨʦʛʨʝʩʩʦʤ ʚ ʦʙʣʘʩʪʠ ʘʧʧʘʨʘʪʥʳʭ ʩʨʝʜʩʪʚ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ 

(ʕɺʄ, ʥʦʩʠʪʝʣʝʡ ʠʥʬʦʨʤʘʮʠʠ, ʩʨʝʜʩʪʚ ʢʦʤʤʫʥʠʢʘʮʠʠ ʠ ʩʚʷʟʠ ʠ 

ʧʨʦʯʝʛʦ), ʧʨʦʤʳʰʣʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʧʨʦʠʟʚʦʜʩʪʚʘ ʵʣʝʤʝʥʪʥʦʡ 

ʙʘʟʳ ʢʦʤʧʴʶʪʝʨʦʚ;  

¶ ʨʘʟʚʠʪʠʝʤ ʤʝʪʦʜʦʚ ʠ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʭ ʩʨʝʜʩʪʚ ʨʘʟʨʘʙʦʪʢʠ 

ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ, ʩʧʦʩʦʙʦʚ ʭʨʘʥʝʥʠʷ ʠ ʧʦʠʩʢʘ ʜʘʥ-

ʥʳʭ ʥʘ ʤʘʰʠʥʥʳʭ ʥʦʩʠʪʝʣʷʭ; 

¶ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝʤ ʤʝʪʦʜʦʚ ʦʨʛʘʥʠʟʘʮʠʝʡ ʪʨʫʜʘ ʢʦʣʣʝʢʪʠʚʦʚ 

ʨʘʟʨʘʙʦʪʯʠʢʦʚ ʀʊ; 

¶ ʨʦʩʪʦʤ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʧʦʪʨʝʙʥʦʩʪʝʡ ʢʦʥʝʯʥʳʭ ʧʦʣʴʟʦʚʘʪʝ-

ʣʝʡ, ʪʨʝʙʦʚʘʥʠʡ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʙʠʟʥʝʩ-ʩʠʩʪʝʤ. 
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ʃʝʢʮʠʷ 3. ʀʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ  
ʵʣʝʢʪʨʦʥʥʦʛʦ ʦʬʠʩʘ  

3.01 ʆʧʨʝʜʝʣʝʥʠʷ 
 

ɺ ʦʙʱʝʤ ʩʣʫʯʘʝ ʧʦʜ ʦʬʠʩʦʤ ʧʦʥʠʤʘʝʪʩʷ ʦʨʛʘʥʠʟʘʮʠʷ ʪʠʧʘ ʢʘʥʮʝ-

ʣʷʨʠʠ, ʬʫʥʢʮʠʷ ʢʦʪʦʨʦʡ ï ʧʦʣʫʯʘʪʴ ʠ ʚʳʧʫʩʢʘʪʴ ʜʦʢʫʤʝʥʪʳ, ʘ ʪʘʢʞʝ ʦʪ-
ʩʣʝʞʠʚʘʪʴ ʠʭ ʜʚʠʞʝʥʠʝ. ɺ ʦʩʥʦʚʝ ʦʬʠʩʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʣʝʞʠʪ ʨʘʙʦʪʘ ʩ 

ʜʦʢʫʤʝʥʪʘʤʠ. ʆʙʦʙʱʝʥʥʦʝ ʧʦʥʷʪʠʝ çʜʦʢʫʤʝʥʪè ʧʨʠʚʝʜʝʥʦ ʚ ʬʝʜʝʨʘʣʴ-

ʥʦʤ ʟʘʢʦʥʝ çʆʙ ʦʙʷʟʘʪʝʣʴʥʦʤ ʵʢʟʝʤʧʣʷʨʝ ʜʦʢʫʤʝʥʪʦʚè  ̄ 77-ʌ3 ʦʪ 

29 ʜʝʢʘʙʨʷ 1994 ʛʦʜʘ:  
çɼʦʢʫʤʝʥʪ ï ʤʘʪʝʨʠʘʣʴʥʳʡ ʦʙʲʝʢʪ ʩ ʟʘʬʠʢʩʠʨʦʚʘʥʥʦʡ ʥʘ ʥʝʤ 

ʠʥʬʦʨʤʘʮʠʝʡ ʚ ʚʠʜʝ ʪʝʢʩʪʘ, ʟʚʫʢʦʟʘʧʠʩʠ ʠʣʠ ʠʟʦʙʨʘʞʝʥʠʷ, ʧʨʝʜʥʘʟʥʘ-

ʯʝʥʥʳʡ ʜʣʷ ʧʝʨʝʜʘʯʠ ʚʦ ʚʨʝʤʝʥʠ ʠ ʧʨʦʩʪʨʘʥʩʪʚʝ ʚ ʮʝʣʷʭ ʭʨʘʥʝʥʠʷ ʠ 

ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷè. 
ʂ ʦʬʠʩʥʳʤ ʦʪʥʦʩʷʪʩʷ ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ: ʜʝʣʦʧʨʦʠʟʚʦʜʩʪʚʦ, 

ʫʧʨʘʚʣʝʥʠʝ, ʢʦʥʪʨʦʣʴ ʫʧʨʘʚʣʝʥʠʷ, ʩʦʟʜʘʥʠʝ ʦʪʯʝʪʦʚ, ʧʦʠʩʢ, ʚʚʦʜ ʠ ʦʙ-
ʥʦʚʣʝʥʠʝ ʠʥʬʦʨʤʘʮʠʠ, ʩʦʩʪʘʚʣʝʥʠʝ ʨʘʩʧʠʩʘʥʠʡ, ʦʙʤʝʥ ʠʥʬʦʨʤʘʮʠʝʡ 

ʤʝʞʜʫ ʦʪʜʝʣʘʤʠ ʦʬʠʩʘ, ʤʝʞʜʫ ʦʬʠʩʘʤʠ ʧʨʝʜʧʨʠʷʪʠʷ ʠ ʤʝʞʜʫ ʧʨʝʜʧʨʠ-
ʷʪʠʷʤʠ.  

ʂ ʚʠʜʘʤ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʦʩʫʱʝʩʪʚʣʷʝʤʳʤ ʚ ʦʬʠʩʝ, ʢʦʪʦʨʳʝ ʪʨʝʙʫʶʪ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʧʦʜʜʝʨʞʢʠ, ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ, ʦʪʥʦʩʷʪʩʷ1:  

¶ ʦʩʥʦʚʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʦʬʠʩʘ ï ʧʨʠʥʷʪʠʝ ʨʝʰʝʥʠʡ ʨʘʟʥʳʭ ʫʨʦʚ-

ʥʝʡ;  

¶ ʩʦʩʪʘʚʣʝʥʠʝ ʢʦʥʪʨʘʢʪʦʚ, ʧʣʘʥʠʨʦʚʘʥʠʝ ʠ ʢʦʥʪʨʦʣʴ ʚʳʧʦʣʥʝʥʠʷ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʟʘʜʘʥʠʡ ʠ ʜʨ.;  

¶ ʩʪʨʘʪʝʛʠʯʝʩʢʦʝ ʠ ʪʘʢʪʠʯʝʩʢʦʝ ʧʣʘʥʠʨʦʚʘʥʠʝ ʦʩʥʦʚʥʦʡ ʜʝʷʪʝʣʴʥʦ-

ʩʪʠ;  

¶ ʩʦʙʩʪʚʝʥʥʦ ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪ ʠ ʦʨʛʘʥʠʟʘʮʠʷ ʜʝʣʦʧʨʦʠʟʚʦʜʩʪʚʘ;  

¶ ʦʙʩʣʫʞʠʚʘʥʠʝ ʚʭʦʜʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʧʦʪʦʢʦʚ;  

¶ ʪʝʭʥʠʯʝʩʢʘʷ ʧʦʜʜʝʨʞʢʘ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ ʢʘʢ ʧʨʦʮʝʩʩʦʚ ʩʧʝʮʠʬʠ-
ʯʝʩʢʦʛʦ ʨʦʜʘ (ʜʣʠʪʝʣʴʥʳʭ, ʚʘʨʠʘʥʪʥʳʭ, ʨʘʩʧʨʝʜʝʣʝʥʥʳʭ ʠ ʜʨ.). 

ʊʠʧʦʚʳʝ ʧʨʦʮʝʜʫʨʳ, ʚʳʧʦʣʥʷʝʤʳʝ ʚ ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʚʳʰʝ ʟʘʜʘʯʘʭ: 

¶ ʦʙʨʘʙʦʪʢʘ ʚʭʦʜʷʱʝʡ ʠ ʠʩʭʦʜʷʱʝʡ ʠʥʬʦʨʤʘʮʠʠ (ʯʪʝʥʠʝ ʠ ʦʪʚʝʪʳ 

ʥʘ ʧʠʩʴʤʘ, ʥʘʧʠʩʘʥʠʝ ʦʪʯʝʪʦʚ, ʮʠʨʢʫʣʷʨʦʚ ʠ ʧʨʦʯʝʡ ʜʦʢʫʤʝʥʪʘʮʠʠ, 
ʢʦʪʦʨʘʷ ʤʦʞʝʪ ʚʢʣʶʯʘʪʴ ʪʘʢʞʝ ʨʠʩʫʥʢʠ ʠ ʜʠʘʛʨʘʤʤʳ); 

¶ ʨʝʜʘʢʪʠʨʦʚʘʥʠʝ (ʥʘʙʦʨ, ʧʨʦʚʝʨʢʘ, ʦʬʦʨʤʣʝʥʠʝ) ʠ ʧʝʯʘʪʴ ʜʦʢʫʤʝʥ-
ʪʦʚ;  

¶ ʢʦʥʪʨʦʣʴ ʧʨʦʭʦʞʜʝʥʠʷ ʠ ʤʘʨʰʨʫʪʠʟʘʮʠʷ ʜʦʢʫʤʝʥʪʦʚ; 

¶ ʢʦʥʪʨʦʣʴ ʠʩʧʦʣʥʝʥʠʷ ʧʦʨʫʯʝʥʠʡ;  

                                                        
1 ɿʠʥʜʝʨ ɽ. ʂʦʨʧʦʨʘʮʠʷ LVS Group. www.citforum.ru : ʈʝʠʥʞʠʥʠʨʠʥʛ ʙʠʟʥʝʩ-ʧʨʦʮʝʩ-
ʩʦʚ ʠ ʘʚʪʦʤʘʪʠʟʘʮʠʷ ʦʬʠʩʘ. ʄʘʪʝʨʠʘʣʳ ʢʦʥʬʝʨʝʥʮʠʠ çʆʬʠʩʥʳʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ 
ʩʠʩʪʝʤʳ 96è. 
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¶ ʩʙʦʨ ʠ ʧʦʩʣʝʜʫʶʱʠʡ ʘʥʘʣʠʟ ʜʘʥʥʳʭ (ʦʪʯʝʪʥʦʩʪʴ ʟʘ ʦʧʨʝʜʝʣʝʥʥʳʝ 

ʧʝʨʠʦʜʳ ʚʨʝʤʝʥʠ ʧʦ ʨʘʟʣʠʯʥʳʤ ʧʦʜʨʘʟʜʝʣʝʥʠʷʤ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 
ʨʘʟʣʠʯʥʳʤʠ ʢʨʠʪʝʨʠʷʤʠ ʚʙrʦʨʘ); 

¶ ʭʨʘʥʝʥʠʝ ʧʦʩʪʫʧʠʚʰʝʡ ʠʥʬʦʨʤʘʮʠʠ (ʙʳʩʪʨʳʡ ʜʦʩʪʫʧ ʢ ʠʥʬʦʨʤʘ-
ʮʠʠ ʠ ʧʦʠʩʢ ʥʝʦʙʭʦʜʠʤʳʭ ʜʘʥʥʳʭ) ʠ ʪ.ʧ. 

ɼʦʢʫʤʝʥʪʘʤʠ, ʠʩʧʦʣʴʟʫʝʤʳʤʠ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʫʢʘʟʘʥʥʳʭ ʚʳʰʝ 
ʧʨʦʮʝʜʫʨ, ʤʦʛʫʪ ʙʳʪʴ: 

¶ ʧʠʩʴʤʦ ʠʣʠ ʟʘʢʣʶʯʝʥʠʝ, ʬʠʢʩʠʨʫʶʱʝʝ  ʨʝʰʝʥʠʝ, ʧʨʠʥʷʪʦʝ ʜʦʣʞ-
ʥʦʩʪʥʳʤ ʣʠʮʦʤ ʠʣʠ ʦʨʛʘʥʠʟʘʮʠʝʡ ʚ ʮʝʣʦʤ ʚ ʦʪʚʝʪ ʥʘ ʟʘʧʨʦʩ ʢ ʵʪʦʡ 

ʦʨʛʘʥʠʟʘʮʠʠ (ʧʠʩʴʤʦ ʠʣʠ ʟʘʷʚʣʝʥʠʝ ʯʘʩʪʥʦʛʦ ʣʠʮʘ, ʨʘʩʧʦʨʷʞʝʥʠʝ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʦʨʛʘʥʘ ʠ ʜʨ.), ʬʦʨʤʘ: ʜʦʢʫʤʝʥʪ ʠʣʠ ʚʠʟʘ ʥʘ ʜʨʫ-
ʛʦʤ ʜʦʢʫʤʝʥʪʝ;  

¶ ʜʦʛʦʚʦʨ (ʢʦʥʪʨʘʢʪ, ʩʦʛʣʘʰʝʥʠʝ, ʜʦʧʦʣʥʠʪʝʣʴʥʦʝ ʩʦʛʣʘʰʝʥʠʝ ʠ ʪ.ʧ.) 
ʩ ʥʝʢʦʪʦʨʳʤ ʶʨʠʜʠʯʝʩʢʠʤ ʠʣʠ ʬʠʟʠʯʝʩʢʠʤ ʣʠʮʦʤ;  

¶ ʨʘʩʧʦʨʷʜʠʪʝʣʴʥʳʡ ʠʣʠ ʫʯʝʪʥʳʡ ʜʦʢʫʤʝʥʪ, ʚʳʧʫʱʝʥʥʳʡ ʜʣʷ ʬʠʢ-
ʩʘʮʠʠ ʠ ʶʨʠʜʠʯʝʩʢʦʛʦ ʦʬʦʨʤʣʝʥʠʷ ʜʝʡʩʪʚʠʡ ʚ ʨʘʤʢʘʭ ʜʦʛʦʚʦʨʘ 

ʠʣʠ ʩʚʦʙʦʜʥʦʡ ʠʥʠʮʠʘʪʠʚʳ (ʟʘʢʘʟ ʥʘ ʧʦʢʫʧʢʫ, ʩʯʝʪ ʥʘ ʦʧʣʘʪʫ, ʟʘ-
ʧʨʦʩ ʥʘ ʦʢʘʟʘʥʠʝ ʫʩʣʫʛʠ ʠ ʜʨ.) ʠ ʪ.ʧ. 

ʕʣʝʢʪʨʦʥʥʳʤ ʦʬʠʩʦʤ (ʕʆ) ʥʘʟʳʚʘʝʪʩʷ ʧʨʦʛʨʘʤʤʥʦ-ʘʧʧʘʨʘʪʥʳʡ 

ʢʦʤʧʣʝʢʩ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʡ ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʜʦʢʫʤʝʥʪʦʚ ʠ ʘʚʪʦʤʘʪʠ-

ʟʘʮʠʠ ʨʘʙʦʪʳ ʧʦʣʟɹʦʚʘʪʝʣʝʡ ʚ ʩʠʩʪʝʤʘʭ ʫʧʨʘʚʣʝʥʠʷ. 

ɺ ʵʣʝʢʪʨʦʥʥʦʤ ʦʬʠʩʝ ʤʝʪʦʜʳ ʨʫʯʥʦʡ ʦʙʨʘʙʦʪʢʠ ʜʦʢʫʤʝʥʪʦʚ ʟʘʤʝ-
ʥʝʥʳ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʤʠ ʧʨʦʮʝʜʫʨʘʤʠ. ʂʘʢ ʣʶʙʘʷ ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ 

ʩʠʩʪʝʤʘ, ʕʆ ʠʤʝʝʪ ʪʝʭʥʠʯʝʩʢʦʝ, ʠʥʬʦʨʤʘʮʠʦʥʥʦʝ ʠ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩ-

ʧʝʯʝʥʠʝ.  
ɺ ʩʦʩʪʘʚ ʪʝʭʥʠʯʝʩʢʦʛʦ  ʦʙʝʩʧʝʯʝʥʠʷ ʕʆ ʚʭʦʜʷʪ ʩʣʝʜʫʶʱʠʝ ʘʧʧʘ-

ʨʘʪʥʳʝ ʩʨʝʜʩʪʚʘ: ʦʜʠʥ ʠʣʠ ʥʝʩʢʦʣʴʢʦ ʢʦʤʧʴʶʪʝʨʦʚ, ʚʦʟʤʦʞʥʦ, ʦʙʲʝʜʠ-
ʥʝʥʥʳʝ ʚ ʩʝʪʴ; ʧʝʯʘʪʘʶʱʠʝ ʫʩʪʨʦʡʩʪʚʘ; ʩʨʝʜʩʪʚʘ ʢʦʧʠʨʦʚʘʥʠʷ ʜʦʢʫʤʝʥ-

ʪʦʚ; ʤʦʜʝʤ (ʝʩʣʠ ʢʦʤʧʴʶʪʝʨ ʧʦʜʢʣʶʯʝʥ ʢ ʛʣʦʙʘʣʴʥʦʡ ʩʝʪʠ ʠʣʠ ʢ ʪʝʨʨʠ-

ʪʦʨʠʘʣʴʥʦ ʫʜʘʣʝʥʥʦʡ ʕɺʄ). ɼʦʧʦʣʥʠʪʝʣʴʥʦ ʚ ʩʦʩʪʘʚ ʘʧʧʘʨʘʪʥʳʭ 

ʩʨʝʜʩʪʚ ʤʦʛʫʪ ʚʭʦʜʠʪʴ ʩʢʘʥʝʨʳ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʜʣʷ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ 
ʚʚʦʜʘ ʪʝʢʩʪʦʚʦʡ ʠ ʛʨʘʬʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʩ ʧʝʨʚʠʯ-

ʥʳʭ ʜʦʢʫʤʝʥʪʦʚ; ʩʪʨʠʤʝʨʳ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʝ ʜʣʷ ʩʦʟʜʘʥʠʷ ʘʨʭʠʚʦʚ ʥʘ 
ʤʠʥʠ-ʢʘʩʩʝʪʘʭ ʥʘ ʤʘʛʥʠʪʥʦʡ ʣʝʥʪʝ; ʧʨʦʝʢʮʠʦʥʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ ʜʣʷ 

ʧʨʦʚʝʜʝʥʠʷ ʧʨʝʟʝʥʪʘʮʠʡ. 

ʀʥʬʦʨʤʘʮʠʦʥʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʕʆ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʚʦʟʤʦʞʥʦʩʪʴ 

ʧʨʦʠʟʚʦʜʠʪʴ ʠʥʪʝʛʨʠʨʦʚʘʥʥʫʶ ʦʙʨʘʙʦʪʢʫ ʚʩʝʭ ʚʠʜʦʚ ʠʥʬʦʨʤʘʮʠʠ, ʮʠʨ-
ʢʫʣʠʨʫʶʱʝʡ ʚ ʦʨʛʘʥʠʟʘʮʠʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʜʦʢʫʤʝʥʪʦʚ, ʧʦʨʦʞʜʝʥʥʳʭ ʵʣʝʢ-

ʪʨʦʥʥʳʤ ʠ ʙʫʤʘʞʥʳʤ ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪʦʤ: ʚʥʝʰʥʝʡ ʠ ʚʥʫʪʨʝʥʥʝʡ ʧʝʨʝ-

ʧʠʩʢʠ, ʦʩʫʱʝʩʪʚʣʷʝʤʦʡ ʢʘʢ ʚ ʵʣʝʢʪʨʦʥʥʦʡ, ʪʘʢ ʠ ʚ ʙʫʤʘʞʥʦʡ ʬʦʨʤʝ. ɹʘ-

ʟʘ ʜʘʥʥʳʭ, ʭʨʘʥʷʱʘʷ ʚʩʝ ʜʦʢʫʤʝʥʪʳ ʕʆ, ʩʪʘʥʦʚʠʪʩʷ ʵʣʝʤʝʥʪʦʤ ʮʝʥʪʨʘ-
ʣʠʟʦʚʘʥʥʦʡ ʙʘʟʳ ʜʘʥʥʳʭ ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʬʦʨʤʠʨʫʝʪʩʷ ʢʘʢ ʮʝʥʪʨʘʣʠʟʦ-
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ʚʘʥʥʳʡ ʵʣʝʢʪʨʦʥʥʳʡ ʘʨʭʠʚ ʜʦʢʫʤʝʥʪʦʚ, ʚʢʣʶʯʘʶʱʠʡ ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʙʫ-

ʤʘʞʥʳʝ ʦʨʠʛʠʥʘʣʳ, ʠ ʵʣʝʢʪʨʦʥʥʳʝ ʢʦʧʠʠ ʦʨʠʛʠʥʘʣʦʚ ʙʫʤʘʞʥʳʭ ʜʦʢʫ-
ʤʝʥʪʦʚ1.   

ʈʘʟʨʘʙʦʪʯʠʢʠ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʚʚʝʣʠ ʧʦʥʷʪʠʝ ʵʣʝʢʪʨʦʥ-

ʥʦʛʦ ʜʦʢʫʤʝʥʪʘ, ʧʦʜ ʢʦʪʦʨʳʤ ʧʦʥʠʤʘʶʪ ʩʦʦʙʱʝʥʠʷ, ʧʦʣʫʯʝʥʥʳʝ ʧʦ ʬʘʢ-

ʩʫ ʠʣʠ ʧʦʩʨʝʜʩʪʚʦʤ ʵʣʝʢʪʨʦʥʥʦʡ ʧʦʯʪʳ; ʦʪʯʝʪ, ʩʦʟʜʘʥʥʳʡ ʩ ʠʩʧʦʣʴʟʦʚʘ-
ʥʠʝʤ ʪʝʢʩʪʦʚʦʛʦ ʨʝʜʘʢʪʦʨʘ, ʟʚʫʢʦʚʦʡ ʬʘʡʣ ʠʣʠ ʚʠʜʝʦʢʣʠʧ ʠ ʪ.ʜ.  

ʉʠʩʪʝʤʘ ʫʧʨʘʚʣʝʥʠʷ ʙʘʟʦʡ ʜʘʥʥʳʭ ʜʦʢʫʤʝʥʪʦʚ ʦʙʝʩʧʝʯʠʚʘʝʪ: 

¶ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʫʶ ʨʝʛʠʩʪʨʘʮʠʶ ʚʩʝʭ ʜʦʢʫʤʝʥʪʦʚ, ʢʦʪʦʨʳʝ ʮʠʨʢʫ-

ʣʠʨʫʶʪ ʚ ʦʨʛʘʥʠʟʘʮʠʠ;  

¶ ʭʨʘʥʝʥʠʝ ʜʦʢʫʤʝʥʪʦʚ ʚ ʵʣʝʢʪʨʦʥʥʦʤ ʚʠʜʝ ʚ ʨʘʟʣʠʯʥʳʭ ʬʦʨʤʘʪʘʭ;  

¶ ʚʝʜʝʥʠʝ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʛʦ ʢʘʪʘʣʦʛʘ ʜʦʢʫʤʝʥʪʦʚ ʦʨʛʘʥʠʟʘʮʠʠ, 
ʦʙʝʩʧʝʯʠʚʘʶʱʝʛʦ ʚʦʟʤʦʞʥʦʩʪʴ ʠʭ ʧʦʠʩʢʘ (ʧʦ ʢʣʶʯʝʚʳʤ ʘʪʨʠʙʫʪʘʤ, 
ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʦʣʥʦʪʝʢʩʪʦʚʦʛʦ ʧʦʠʩʢʘ ʠ ʪ.ʜ.);  

¶ ʭʨʘʥʝʥʠʝ ʧʦʣʥʦʡ ʠʩʪʦʨʠʠ ʨʘʙʦʪʳ ʩ ʜʦʢʫʤʝʥʪʘʤʠ (ʢʪʦ, ʢʦʛʜʘ ʠ ʢʘʢ 
ʨʘʙʦʪʘʣ ʩ ʜʦʢʫʤʝʥʪʦʤ), ʘ ʪʘʢʞʝ ʨʘʟʣʠʯʥʳʭ ʚʝʨʩʠʡ ʜʦʢʫʤʝʥʪʦʚ;  

¶ ʥʘʜʝʞʥʫʶ ʩʠʩʪʝʤʫ ʟʘʱʠʪʳ ʜʦʢʫʤʝʥʪʦʚ, ʨʝʛʣʘʤʝʥʪʘʮʠʶ ʜʦʩʪʫʧʘ 
ʧʝʨʩʦʥʘʣʘ ʢ ʜʦʢʫʤʝʥʪʘʤ ʨʘʟʣʠʯʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ;  

¶ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʜʜʝʨʞʢʠ ʘʨʭʠʚʦʚ ʜʦʢʫʤʝʥʪʦʚ ʥʘ ʚʩʝʭ ʚʠʜʘʭ ʚʥʝʰ-

ʥʠʭ ʫʩʪʨʦʡʩʪʚ. 

ʇʨʠʢʣʘʜʥʦʝ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʕʆ ʚ ʦʙʱʝʤ ʩʣʫʯʘʝ ʚʢʣʶʯʘ-
ʝʪ ʚ ʩʝʙʷ ʩʣʝʜʫʶʱʠʝ ʢʣʶʯʝʚʳʝ ʢʦʤʧʦʥʝʥʪʳ: 

¶ ʥʘʙʦʨ ʩʪʘʥʜʘʨʪʥʳʭ ʙʠʟʥʝʩ-ʧʨʠʣʦʞʝʥʠʡ: ʪʝʢʩʪʦʚʳʭ ʧʨʦʮʝʩʩʦʨʦʚ, 

ʵʣʝʢʪʨʦʥʥʳʭ ʪʘʙʣʠʮ ʠ ʪ.ʧ. ï ʠ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʬʫʥʢʮʠʦʥʘʣʴ-
ʥʳʭ ʧʨʠʣʦʞʝʥʠʡ, ʠʩʧʦʣʴʟʫʶʱʠʭʩʷ ʩʦʪʨʫʜʥʠʢʘʤʠ ʦʨʛʘʥʠʟʘʮʠʠ ʜʣʷ 

ʧʦʜʛʦʪʦʚʢʠ ʜʦʢʫʤʝʥʪʦʚ; 

¶ ʩʠʩʪʝʤʫ ʫʧʨʘʚʣʝʥʠʷ ʭʨʘʥʝʥʠʝʤ ʜʦʢʫʤʝʥʪʦʚ ï ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩ-

ʧʝʯʝʥʠʝ, ʨʝʘʣʠʟʫʶʱʝʝ ʬʫʥʢʮʠʠ ʫʧʨʘʚʣʝʥʠʷ ʝʜʠʥʳʤ ʜʦʢʫʤʝʥʪʘʨ-
ʥʳʤ ʬʦʥʜʦʤ ʦʨʛʘʥʠʟʘʮʠʠ (ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʳʤ ʘʨʭʠʚʦʤ);  

¶ ʩʠʩʪʝʤʫ ʫʧʨʘʚʣʝʥʠʷ ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪʦʤ ï ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝ-

ʥʠʝ, ʨʝʘʣʠʟʫʶʱʝʝ ʘʜʤʠʥʠʩʪʨʠʨʦʚʘʥʠʝ ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪʘ, ʫʧʨʘʚ-

ʣʝʥʠʝ ʤʘʨʰʨʫʪʠʟʘʮʠʝʡ ʠ ʜʚʠʞʝʥʠʝʤ ʜʦʢʫʤʝʥʪʦʚ, ʢʦʦʨʜʠʥʘʮʠʝʡ 
ʜʦʢʫʤʝʥʪʦʧʦʪʦʢʦʚ, ʢʦʥʪʨʦʣʝʤ ʟʘ ʧʝʨʝʜʚʠʞʝʥʠʝʤ ʜʦʢʫʤʝʥʪʦʚ, ʟʘ 
ʩʚʦʝʚʨʝʤʝʥʥʦʡ ʠʭ ʦʙʨʘʙʦʪʢʦʡ ʠ ʪ.ʜ.;  

¶ ʩʠʩʪʝʤʫ ʵʢʩʧʦʨʪʘ / ʠʤʧʦʨʪʘ ʜʦʢʫʤʝʥʪʦʚ.  

ʅʘ ʨʠʩ. 4 ʧʨʠʚʝʜʝʥʘ ʘʨʭʠʪʝʢʪʫʨʘ ʵʣʝʢʪʨʦʥʥʦʛʦ ʦʬʠʩʘ (ʩʤ. ʩʥʦʩʢʫ ʥʘ 

ʧʨʝʜʳʜʫʱʝʡ ʩʪʨʘʥʠʮʝ). 
 

                                                        
1 ʂʘʨʘʙʫʪʦʚ ɺ. ʃɸʅʀʊ. www.citforum.ru : ʈʘʟʨʘʙʦʪʢʘ CASE-ʤʦʜʝʣʠ ʦʬʠʩʥʦʛʦ ʜʦʢʫ-
ʤʝʥʪʦʦʙʦʨʦʪʘ: ʤʝʪʦʜʦʣʦʛʠʷ, ʪʝʭʥʦʣʦʛʠʷ, ʧʨʘʢʪʠʯʝʩʢʘʷ ʨʝʘʣʠʟʘʮʠʷ. ʄʘʪʝʨʠʘʣʳ ʢʦʥ-
ʬʝʨʝʥʮʠʠ ñʆʬʠʩʥʳʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ 96ò. 

http://www.citforum.ru/
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ʇʨʠʤʝʯʘʥʠʝ 
ɹʠʟʥʝʩ-ʧʨʠʣʦʞʝʥʠʝ ï ʵʪʦ ʧʨʦʛʨʘʤʤʘ ʠʣʠ ʇʇʇ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʝ 

ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʤ. ʄ. ʍʘʤʤʝʨ ʠ ɼʞ. ʏʘʤʧʠ1 ʦʧʨʝʜʝʣʷʶʪ 
                                                        
1 Hammer M., Champy J. Reengineering the Corporation. A Manifesto for Business Revo-
lutions. HarperBusiness, 1993. 

   

ʇʦʣʴʟʦʚʘʪʝʣʠ ʩʠʩʪʝʤʳ 

ʉʠʩʪʝʤʘ ʫʧʨʘʚʣʝʥʠʷ  

ʧʦʣʥʦʤʦʯʠʷʤʠ ʧʦʣʴʟʦʚʘʪʝʣʝʡ 

       
˿͔ͨͼ͙͙͙͍͊ͪͦ͊ͤͤ͘͡·͔ ͺͯͤ͟ͼ͙ͦͤ͊͡Έπ

ͤ·͔ ͙ͨͪͦ͗͡ ͔͙ͤΎ 
  

ʉʠʩʪʝʤʘ ʫʧʨʘʚʣʝʥʠʷ  

ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪʦʤ 

ʉʠʩʪʝʤʘ ʫʧʨʘʚʣʝʥʠʷ  

ʭʨʘʥʝʥʠʝʤ ʜʦʢʫʤʝʥʪʦʚ 

ʉʪʘʥʜʘʨʪ-

ʥ ʝr ʙʠʟʥʝʩ-

ʧʨʠʣʦʞʝʥʠʷ 

ɼʦʢʫʤʝʥʪʦ-

ʦʨʠʝʥʪʠʨʦʚʘʥ-

ʥʳʝ ʩʧʝʮʠʘʣʠ-

ʟʠʨʦʚʘʥʥʳʝ 

ʧʨʠʣʦʞʝʥʠʷ 

 
ʊʨʘʜʠʮʠ-

ʦʥʥʦʝ  

ʭʨʘʥʠʣʠʱʝ 

ʙʫʤʘʞʥʳʭ 

ʜʦʢʫʤʝʥʪʦʚ 

ʅʝʩʪʨʫʢʪʫʨʠ-

ʨʦʚʘʥʥʘʷ  

ʠʥʬʦʨʤʘʮʠʷ 

(ʬʘʡʣʳ) 

ʉʪʨʫʢʪʫʨʠʨʦ-

ʚʘʥʥʘʷ  

ʠʥʬʦʨʤʘʮʠʷ 

(ʙʘʟʘ ʜʘʥʥʳʭ) 

ʈʠʩ. 4. ɸʨʭʠʪʝʢʪʫʨʘ ʵʣʝʢʪʨʦʥʥʦʛʦ ʦʬʠʩʘ 

ʉʠʩʪʝʤʘ ʠʤʧʦʨʪʘ/ʵʢʩʧʦʨʪʘ ʜʦʢʫ-

ʤʝʥʪʦʚ: 

1) ʉʣʫʞʙʘ ʩʢʘʥʠʨʦʚʘʥʠʷ ʙʫʤʘʞ-

ʥʳʭ ʜʦʢʫʤʝʥʪʦʚ. 

2) ʉʣʫʞʙʘ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʪʝʢʩʪʦʚ. 

3) ʌʘʢʩ-ʩʣʫʞʙʘ. 

4) ʉʣʫʞʙʘ ʵʣʝʢʪʨʦʥʥʦʡ ʧʦʯʪʳ. 

5) ʉʣʫʞʙʘ ʢʦʤʧʴʶʪʝʨʥʦʡ ʪʝʣʝʬʦ-

ʥʠʠ. 

6) Internet-ʩʣʫʞʙʘ 
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ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩ ʢʘʢ çʩʦʚʦʢʫʧʥʦʩʪʴ ʚʠʜʦʚ ʜʝʷʪʝʣʴʥʦʩʪʠ (activities), ʢʦʪʦ-
ʨʘʷ ʠʤʝʝʪ ʦʜʠʥ ʠʣʠ ʙʦʣʝʝ ʚʠʜʦʚ ʚʭʦʜʥʳʭ ʧʦʪʦʢʦʚ ʠ ʩʦʟʜʘʝʪ ʚʳʭʦʜ, 
ʠʤʝʶʱʠʡ ʮʝʥʥʦʩʪʴ ʜʣʷ ʢʣʠʝʥʪʘè. ʅʘ ʨʠʩ. 5 ʧʨʠʚʝʜʝʥ ʧʨʠʤʝʨ ʙʠʟʥʝʩ-
ʧʨʦʮʝʩʩʘ ʧʦʢʫʧʢʠ ʤʘʪʝʨʠʘʣʦʚ1. ʆʥ  ʩʦʩʪʦʠʪ ʠʟ ʧʦʣʫʯʝʥʠʷ ʩʯʝʪʘ, ʝʛʦ ʦʧ-
ʣʘʪʳ, ʧʦʣʫʯʝʥʠʷ ʤʘʪʝʨʠʘʣʦʚ ʧʦ ʥʘʢʣʘʜʥʦʡ ʠ ʠʭ ʦʧʨʠʭʦʜʦʚʘʥʠʷ ʥʘ 
ʩʢʣʘʜ. ʕʪʦʤʫ ʩʦʧʫʪʩʪʚʫʝʪ ʦʬʦʨʤʣʝʥʠʝ ʠ ʧʦʜʧʠʩʘʥʠʝ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʥʘ-
ʙʦʨʘ ʜʦʢʫʤʝʥʪʦʚ. ʀʟ ʧʦʜʦʙʥʳʭ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ ʠ ʩʦʩʪʦʠʪ ʚʝʩʴ ʦʧʝʨʘ-
ʪʠʚʥʳʡ ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪ ʧʨʝʜʧʨʠʷʪʠʷ. 

ɺ ʩʦʩʪʘʚ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʵʣʝʢʪʨʦʥʥʦʛʦ ʦʬʠʩʘ ʚʭʦʜʷʪ: 

¶ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʠ ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʝ ʧʘʢʝʪʳ ʦʬʠʩʥʦʡ ʘʚʪʦʤʘʪʠʟʘ-
ʮʠʠ;  

¶ ʩʠʩʪʝʤʳ ʜʣʷ ʦʨʛʘʥʠʟʘʮʠʠ ʛʨʫʧʧʦʚʦʡ ʨʘʙʦʪʳ;  

¶ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʵʣʝʢʪʨʦʥʥʳʤʠ ʜʦʢʫʤʝʥʪʘʤʠ;  

¶ ʩʨʝʜʩʪʚʘ ʫʧʨʘʚʣʝʥʠʷ ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪʦʤ. 
ʆʩʥʦʚʥʳʤʠ ʧʨʦʛʨʘʤʤʥʳʤʠ ʧʨʦʜʫʢʪʘʤʠ, ʚʭʦʜʷʱʠʤʠ ʚ ʦʬʠʩ, ʷʚʣʷʶʪʩʷ: 

¶ ʪʝʢʩʪʦʚʳʡ ʨʝʜʘʢʪʦʨ;  

¶ ʵʣʝʢʪʨʦʥʥʘʷ ʪʘʙʣʠʮʘ;  

¶ ʩʠʩʪʝʤʘ ʫʧʨʘʚʣʝʥʠʷ ʙʘʟʘʤʠ ʜʘʥʥʳʭ (ʉʋɹɼ).  
 

 
ɺ ʩʦʩʪʘʚ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʦʬʠʩʘ ʤʦʛʫʪ ʪʘʢʞʝ ʚʭʦʜʠʪʴ: 

¶ ʧʨʦʛʨʘʤʤʘ ʘʥʘʣʠʟʘ ʠ ʩʦʩʪʘʚʣʝʥʠʷ ʨʘʩʧʠʩʘʥʠʡ;  

                                                        
1 ɺʦʣʴʬʤʘʥ ɹ. ʕʃʂʆ ʊʝʭʥʦʣʦʛʠʠ. www.citforum.ru.: ʊʝʭʥʦʣʦʛʠʷ ʨʘʟʨʘʙʦʪʢʠ ʢʦʨʧʦʨʘ-
ʪʠʚʥʳʭ ʩʠʩʪʝʤ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʦʚʨʝʤʝʥʥʳʭ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʭ ʩʨʝʜʩʪʚ. ʄʘʪʝ-
ʨʠʘʣʳ ʢʦʥʬʝʨʝʥʮʠʠ çʆʬʠʩʥʳʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ 96è. 

ʇʨʦʜʘʚʝʮ 

ɺʳʧʠʩʳʚʘʝʪ ʩʯʝʪ 

ɺr ʧʠʩʢʘ 

ʩʯʝʪʘ 

ʆʧʣʘʪʘ 

ʩʯʝʪʘ 

ʇʦʣʫʯʝʥʠʝ 

ʪʦʚʘʨʘ 

ʗʚʣʷʝʪʩʷ 

ʦʩʥʦʚʘʥʠʝʤ 
ʗʚʣʷʝʪʩʷ 

ʦʩʥʦʚʘʥʠʝʤ 

ʇʦʢʫʧʘʪʝʣʴ 

ʆʧʣʘʯʠʚʘʝʪ ʩʯʝʪ ʇʦʣʫʯʘʝʪ ʪʦʚʘʨ 

ʉʯʝʪʘ ʅʘʢʣʘʜʥʳʝ 
ʆʩʪʘʪʢʠ  

ʪʦʚʘʨʦʚ ʥʘ 

ʩʢʣʘʜʝ 

ɺʳʧʠʩʘʥʥʳʝ ʩʯʝʪʘ ʆʪʤʝʪʢʘ ʦʙ ʦʧʣʘʪʝ ʅʘʢʣʘʜʥʳʝ ʀʟʤʝʥʷʝʪ 

ʈʠʩ. 5. ɹʠʟʥʝʩ-ʧʨʦʮʝʩʩ ʧʦʢʫʧʢʠ ʤʘʪʝʨʠʘʣʦʚ 
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¶ ʧʨʦʛʨʘʤʤʘ ʧʨʝʟʝʥʪʘʮʠʠ;  

¶ ʛʨʘʬʠʯʝʩʢʠʡ ʨʝʜʘʢʪʦʨ; 

¶ ʧʨʦʛʨʘʤʤʘ ʦʙʩʣʫʞʠʚʘʥʠʷ ʬʘʢʩ-ʤʦʜʝʤʘ;  

¶ ʩʝʪʝʚʦʝ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ;  

¶ ʧʨʦʛʨʘʤʤʳ ʧʝʨʝʚʦʜʘ.  
ʆʬʠʩʥʳʝ ʧʨʦʛʨʘʤʤʥʳʝ ʧʨʦʜʫʢʪʳ ʠʩʧʦʣʴʟʫʶʪʩʷ ʢʘʢ ʩʘʤʦʩʪʦʷʪʝʣʥɹʦ, 

ʪʘʢ ʠ ʚ ʩʦʩʪʘʚʝ ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʭ ʧʘʢʝʪʦʚ. 
 

3.02 ʀʥʪʝʛʨʠʨʦʚʘʥʥʳʝ ʧʘʢʝʪʳ ʜʣʷ ʦʬʠʩʘ 
 

ɺ ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʡ ʧʘʢʝʪ (ʀʇ) ʜʣʷ ʦʬʠʩʘ ʚʭʦʜʷʪ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶ-
ʱʠʝ ʤʝʞʜʫ ʩʦʙʦʡ ʧʨʦʛʨʘʤʤʥʳʝ ʧʨʦʜʫʢʪʳ. ʆʩʥʦʚʫ ʧʘʢʝʪʘ ʩʦʩʪʘʚʣʷʶʪ 
ʪʝʢʩʪʦʚʳʡ ʨʝʜʘʢʪʦʨ, ʵʣʝʢʪʨʦʥʥʘʷ ʪʘʙʣʠʮʘ ʠ ʉʋɹɼ. ʂʨʦʤʝ ʥʠʭ ʚ ʠʥʪʝʛʨʠ-
ʨʦʚʘʥʥʳʡ ʧʘʢʝʪ ʤʦʛʫʪ ʚʭʦʜʠʪʴ ʠ ʜʨʫʛʠʝ ʦʬʠʩʥʳʝ ʧʨʦʜʫʢʪʳ, ʧʝʨʝʯʠʩʣʝʥ-
ʥʳʝ ʚʳʰʝ. ɻʣʘʚʥʦʡ ʦʪʣʠʯʠʪʝʣʴʥʦʡ ʯʝʨʪʦʡ ʧʨʦʛʨʘʤʤ, ʩʦʩʪʘʚʣʷʶʱʠʭ ʠʥ-

ʪʝʛʨʠʨʦʚʘʥʥʳʡ ʧʘʢʝʪ, ʷʚʣʷʝʪʩʷ ʦʙʱʠʡ ʠʥʪʝʨʬʝʡʩ ʧʦʣʴʟʦʚʘʪʝʣʷ, ʧʦʟʚʦ-
ʣʷʶʱʠʡ ʧʨʠʤʝʥʷʪʴ ʦʜʥʠ ʠ ʪʝ ʞʝ (ʠʣʠ ʧʦʭʦʞʠʝ) ʧʨʠʝʤʳ ʨʘʙʦʪʳ ʩ ʨʘʟ-
ʣʠʯʥʳʤʠ ʧʨʠʣʦʞʝʥʠʷʤʠ ʧʘʢʝʪʘ. ɺʟʘʠʤʦʜʝʡʩʪʚʠʝ ʧʨʦʛʨʘʤʤ ʦʩʫʱʝʩʪʚʣʷ-
ʝʪʩʷ ʥʘ ʫʨʦʚʥʝ ʜʦʢʫʤʝʥʪʦʚ. ʕʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʜʦʢʫʤʝʥʪ, ʩʦʟʜʘʥʥʳʡ ʚ 
ʦʜʥʦʤ ʧʨʠʣʦʞʝʥʠʠ, ʤʦʞʥʦ ʚʩʪʘʚʠʪʴ ʚ ʜʨʫʛʦʝ ʧʨʠʣʦʞʝʥʠʝ ʠ ʧʨʠ ʥʝʦʙʭʦ-
ʜʠʤʦʩʪʠ ʠʟʤʝʥʠʪʴ ʝʛʦ. ʆʙʱʥʦʩʪʴ ʠʥʪʝʨʬʝʡʩʘ ʫʤʝʥʴʰʘʝʪ ʟʘʪʨʘʪʳ ʥʘ 
ʦʙʫʯʝʥʠʝ ʧʦʣʴʟʦʚʘʪʝʣʝʡ. ʂʨʦʤʝ ʪʦʛʦ, ʮʝʥʘ ʢʦʤʧʣʝʢʪʘ ʠʟ ʪʨʝʭ ʠ ʙʦʣʝʝ 
ʧʨʠʣʦʞʝʥʠʡ, ʧʦʜʜʝʨʞʠʚʘʝʤʳʭ ʦʜʥʠʤ ʠ ʪʝʤ ʞʝ ʧʨʦʠʟʚʦʜʠʪʝʣʝʤ, ʟʥʘʯʠ-
ʪʝʣʴʥʦ ʥʠʞʝ, ʯʝʤ ʩʫʤʤʘʨʥʘʷ ʮʝʥʘ, ʝʩʣʠ ʧʨʠʦʙʨʝʪʘʪʴ ʠʭ ʧʦ ʦʪʜʝʣʴʥʦʩʪʠ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʈʦʩʩʠʠ ʠ ʜʨʫʛʠʭ ʩʪʨʘʥʘʭ ʉʅɻ ʥʘ ʨʳʥʢʝ ʦʬʠʩ-
ʥʳʭ ʧʨʦʛʨʘʤʤʥʳʭ ʧʨʦʜʫʢʪʦʚ ʜʦʤʠʥʠʨʫʝʪ ʧʘʢʝʪ Microsoft Office. ʌʠʨʤʘ 
Microsoft ʧʦʩʪʦʷʥʥʦ ʩʦʚʝʨʰʝʥʩʪʚʫʝʪ ʵʪʦʪ ʧʘʢʝʪ, ʠ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ 
ʚ  ʵʢʩʧʣʫʘʪʘʮʠʠ ʤʦʞʥʦ ʚʩʪʨʝʪʠʪʴ ʪʨʠ ʧʦʩʣʝʜʥʠʝ ʝʛʦ ʚʝʨʩʠʠ: Microsoft 
Office 97, Microsoft Office 2000 ʠ Microsoft Office XP. ʂʘʞʜʘʷ ʚʝʨʩʠʷ ʠʤʝʝʪ 
ʥʝʩʢʦʣʴʢʦ ʚʳʧʫʩʢʦʚ, ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤʠ ʠʟ ʢʦʪʦʨʳʭ ʷʚʣʷʶʪʩʷ 
ʩʪʘʥʜʘʨʪʥʳʡ  ʚʳʧʫʩʢ ʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʡ  ʚʳʧʫʩʢ.   

ɺ ʩʪʘʥʜʘʨʪʥʳʡ ʚʳʧʫʩʢ Microsoft Office XP ʚʭʦʜʷʪ:  

¶ Microsoft Word 2002 ï ʪʝʢʩʪʦʚʳʡ ʧʨʦʮʝʩʩʦʨ;  

¶ Microsoft Excel 2002 ï ʵʣʝʢʪʨʦʥʥʘʷ ʪʘʙʣʠʮʘ;  

¶ Microsoft PowerPoint 2002 ï ʧʨʦʛʨʘʤʤʘ ʧʨʝʟʝʥʪʘʮʠʦʥʥʦʡ ʛʨʘʬʠʢʠ; 

¶ Microsoft Outlook 2002 ï ʩʠʩʪʝʤʘ ʫʧʨʘʚʣʝʥʠʷ ʵʣʝʢʪʨʦʥʥʦʡ ʧʦʯʪʦʡ 
ʠ ʠʥʬʦʨʤʘʮʠʝʡ. 
ɺ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʡ ʚʳʧʫʩʢ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʚʭʦʜʠʪ ʩʠʩʪʝʤʘ ʫʧʨʘʚ-

ʣʝʥʠʷ ʙʘʟʘʤʠ ʜʘʥʥʳʭ (ʉʋɹɼ) Microsoft Access 2002.  
ʊʝʢʩʪʦʚʳʡ ʧʨʦʮʝʩʩʦʨ Word, ʵʣʝʢʪʨʦʥʥʘʷ ʪʘʙʣʠʮʘ Excel ʠ ʉʋɹɼ 

Access ʧʦʜʨʦʙʥʦ ʨʘʩʩʤʦʪʨʝʥʳ ʚ ʜʨʫʛʠʭ ʣʝʢʮʠʷʭ. 
ʇʨʦʛʨʘʤʤʘ ʧʨʝʟʝʥʪʘʮʠʦʥʥʦʡ ʛʨʘʬʠʢʠ Microsoft PowerPoint ʧʦ-

ʟʚʦʣʷʝʪ ʩʦʟʜʘʚʘʪʴ ʩʣʘʡʜʳ ʠ ʧʨʦʟʨʘʯʥʳʝ ʧʣʝʥʢʠ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʩʝʤʠ-
ʥʘʨʦʚ, ʢʦʥʬʝʨʝʥʮʠʡ ʠ ʪ.ʜ. ʕʪʦʪ ʧʘʢʝʪ ʧʦʟʚʦʣʷʝʪ ʫʢʘʟʘʪʴ ʰʘʙʣʦʥ ʧʨʝʟʝʥ-
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ʪʘʮʠʠ, ʪ.ʝ. ʦʜʥʦʟʥʘʯʥʦ ʦʧʨʝʜʝʣʠʪʴ ʝʝ ʩʪʠʣʴ: ʰʨʠʬʪʳ, ʬʦʥʦʚʫʶ ʟʘʩʪʘʚ-
ʢʫ, ʮʚʝʪʦʚʫʶ ʧʘʣʠʪʨʫ ʠ ʪ.ʜ. ɺ PowerPoint ʚʢʣʶʯʝʥ ʮʝʣʳʡ ʥʘʙʦʨ ʤʘʩʰʪʘ-
ʙʠʨʫʝʤʳʭ ʠʣʣʶʩʪʨʘʮʠʡ, ʨʘʟʙʠʪʳʭ ʧʦ ʪʝʤʘʪʠʢʝ. ʇʦʣʴʟʦʚʘʪʝʣʴ ʠʤʝʝʪ 
ʚʦʟʤʦʞʥʦʩʪʴ ʠʭ ʨʝʜʘʢʪʠʨʦʚʘʪʴ ʠ ʩʦʚʤʝʱʘʪʴ. ɺ ʵʪʦʤ ʧʨʠʣʦʞʝʥʠʠ ʝʩʪʴ 
ʛʦʪʦʚʘʷ ʙʠʙʣʠʦʪʝʢʘ ʵʣʝʤʝʥʪʦʚ ʤʫʣʴʪʠʧʣʠʢʘʮʠʠ. ʆʥʦ ʧʦʟʚʦʣʷʝʪ ʚʢʣʶ-
ʯʘʪʴ ʚ ʧʨʝʟʝʥʪʘʮʠʠ ʪʘʙʣʠʮʳ, ʜʠʘʛʨʘʤʤʳ, ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʬʦʨʤʫʣʳ ʠ 
ʜʘʞʝ ʬʨʘʛʤʝʥʪʳ ʚʠʜʝʦʢʣʠʧʦʚ. ʇʦ ʛʦʪʦʚʦʤʫ ʜʦʢʣʘʜʫ ʤʦʞʥʦ ʧʨʝʜʧʠʩʘʪʴ 
PowerPoint ʩʦʟʜʘʪʴ ʩʣʘʡʜ-ʬʠʣʴʤ. ʇʦʣʴʟʦʚʘʪʝʣʶ ʦʩʪʘʝʪʩʷ ʜʦʙʘʚʠʪʴ 
ʣʠʰʴ ʦʬʦʨʤʠʪʝʣʴʩʢʠʝ ʜʝʪʘʣʠ. ɼʦʧʦʣʥʠʪʝʣʴʥʦ Power Point ʧʦʟʚʦʣʷʝʪ 
ʧʦʜʛʦʪʘʚʣʠʚʘʪʴ ʟʘʤʝʪʢʠ ï ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʤʘʪʝʨʠʘʣʳ, ʩʦʜʝʨʞʘʱʠʝ 
ʢʘʢ ʩʣʘʡʜʳ, ʪʘʢ ʠ ʧʦʷʩʥʠʪʝʣʴʥʳʡ ʪʝʢʩʪ ʢ ʥʠʤ, ʨʘʟʜʘʚʘʝʤʳʝ ʘʫʜʠʪʦʨʠʠ 
ʜʣʷ ʣʫʯʰʝʛʦ ʫʩʚʦʝʥʠʷ ʤʘʪʝʨʠʘʣʘ. 

ʉʠʩʪʝʤʘ ʫʧʨʘʚʣʝʥʠʷ ʵʣʝʢʪʨʦʥʥʦʡ ʧʦʯʪʦʡ ʠ ʠʥʬʦʨʤʘʮʠʝʡ 
Microsoft Outlook 2002 ʧʦʟʚʦʣʝ̫ʪ:  

¶ ʨʘʙʦʪʘʪʴ ʩ ʵʣʝʢʪʨʦʥʥʦʡ ʧʦʯʪʦʡ;  

¶ ʩʧʨʦʝʢʪʠʨʦʚʘʪʴ ʠ ʚʝʩʪʠ ʣʠʯʥʳʡ ʢʘʣʝʥʜʘʨʴ ʠ ʩʠʩʪʝʤʫ ʛʨʫʧʧʦʚʦʛʦ 
ʧʣʘʥʠʨʦʚʘʥʠʷ;  

¶ ʦʨʛʘʥʠʟʦʚʘʪʴ ʠ ʚʝʩʪʠ ʭʨʘʥʠʣʠʱʝ ʧʝʨʩʦʥʘʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʠ, 
ʚʢʣʯʁʘʷ ʢʦʥʪʘʢʪʳ ʠ ʟʘʜʘʯʠ;  

¶ ʨʘʟʨʘʙʦʪʘʪʴ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʝ ʧʨʠʣʦʞʝʥʠʷ ʜʣʷ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ 
ʠ ʩʦʚʤʝʩʪʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʥʬʦʨʤʘʮʠʠ.  
Microsoft Outlook 2002 ʧʦʤʦʛʘʝʪ ʩʠʩʪʝʤʘʪʠʟʠʨʦʚʘʪʴ, ʠʩʢʘʪʴ ʠ ʧʨʦ-

ʩʤʘʪʨʠʚʘʪʴ ʚʩʶ ʵʪʫ ʠʥʬʦʨʤʘʮʠʶ, ʩʚʝʜʝʥʥʫʶ ʚʦʝʜʠʥʦ, ʠʩʧʦʣʴʟʫʷ ʜʣʷ 
ʵʪʦʛʦ ʩʪʘʥʜʘʨʪʥʳʡ ʠʥʪʝʨʬʝʡʩ. 

ɺ Microsoft Outlook 2002 ʧʨʝʜʫʩʤʦʪʨʝʥʦ ʧʷʪʴ ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ ʧʨʝʜ-
ʩʪʘʚʣʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ï ʪʘʙʣʠʮʘ, ʢʘʣʝʥʜʘʨʴ, ʢʘʨʪʦʯʢʘ, ʟʥʘʯʢʠ ʠ ʚʨʝ-
ʤʝʥʥʘʷ ʰʢʘʣʘ. ʆʜʥʘʢʦ ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʥʘ ʠʭ ʦʩʥʦʚʝ ʤʦʞʥʦ ʩʦʟʜʘʪʴ 
ʥʝʦʛʨʘʥʠʯʝʥʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʣʠʯʥʳʭ ʠ ʨʘʟʜʝʣʷʝʤʳʭ ʧʨʝʜʩʪʘʚʣʝʥʠʡ. 
ʊʘʙʣʠʮʳ, ʢʘʣʝʥʜʘʨʴ ʠ ʟʥʘʯʢʠ, ʧʦ-ʚʠʜʠʤʦʤʫ, ʭʦʨʦʰʦ ʟʥʘʢʦʤʳ ʙʦʣʴʰʠʥ-
ʩʪʚʫ ʧʦʣʴʟʦʚʘʪʝʣʝʡ. ʂʘʨʪʦʯʢʠ ʥʘʧʦʤʠʥʘʶʪ ʥʘʙʦʨ ʚʠʟʠʪʥʳʭ ʠʣʠ ʢʘʪʘ-
ʣʦʞʥʳʭ ʢʘʨʪʦʯʝʢ, ʢʨʘʪʢʦ ʦʪʦʙʨʘʞʘʶʱʠʭ ʢʣʶʯʝʚʫʶ ʠʥʬʦʨʤʘʮʠʶ, ʘ ʚʨʝ-
ʤʝʥʥʘʷ ʰʢʘʣʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʛʦʨʠʟʦʥʪʘʣʴʥʫʶ ʦʩʴ ʚʨʝʤʝʥʠ, ʧʦ ʢʦ-
ʪʦʨʦʡ ʚ ʭʨʦʥʦʣʦʛʠʯʝʩʢʦʤ ʧʦʨʷʜʢʝ ʨʘʩʧʨʝʜʝʣʝʥʳ ʩʦʙʳʪʠʷ ʠʣʠ ʟʘʜʘʯʠ.  

Microsoft Outlook 2002 ʧʦʟʚʦʣʷʝʪ ʧʦʣʴʟʦʚʘʪʝʣʶ: 

¶ ʙʝʛʣʦ ʧʨʦʩʤʘʪʨʠʚʘʪʴ ʩʧʠʩʦʢ ʧʦʣʫʯʝʥʥʳʭ ʩʦʦʙʱʝʥʠʡ, ʟʘʧʠʩʠ ʚ ʢʘ-
ʣʝʥʜʘʨʝ ʠ ʪʝʢʫʱʠʝ ʟʘʜʘʯʠ; 

¶ ʧʨʦʩʤʘʪʨʠʚʘʪʴ ʧʨʠʛʣʘʰʝʥʠʷ ʥʘ ʩʦʙʨʘʥʠʷ, ʧʦʠʩʢ ʟʘʥʷʪʳʭ ʠʣʠ ʩʚʦ-
ʙʦʜʥʳʭ ʠʥʪʝʨʚʘʣʦʚ ʚʨʝʤʝʥʠ; 

¶ ʧʫʙʣʠʢʦʚʘʪʴ ʠ ʟʘʛʨʫʞʘʪʴ ʜʘʥʥʳʝ ʦʙ ʠʥʪʝʨʚʘʣʘʭ ʟʘʥʷʪʦʩʪʠ ʜʣʷ 
ʧʣʘʥʠʨʦʚʘʥʠʷ ʚʩʪʨʝʯ, ʘ ʪʘʢʞʝ ʧʦʩʳʣʘʪʴ, ʧʦʣʫʯʘʪʴ ʠ ʦʪʚʝʯʘʪʴ ʥʘ 
ʧʨʠʛʣʘʰʝʥʠʷ ʯʝʨʝʟ ʀʥʪʝʨʥʝʪ; 

¶ ʟʘʢʘʟʳʚʘʪʴ ʢʦʥʬʝʨʝʥʮ-ʟʘʣʳ ʠ ʜʨʫʛʠʝ ʨʝʩʫʨʩʳ, ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ 
ʧʨʦʚʝʜʝʥʠʷ ʩʦʙʨʘʥʠʡ, ʙʝʟ ʧʦʤʦʱʠ ʩʧʝʮʠʘʣʴʥʦ ʚʳʜʝʣʝʥʥʳʭ ʢʦʤ-
ʧʴʶʪʝʨʦʚ ʫʧʨʘʚʣʝʥʠʷ ʨʝʩʫʨʩʘʤʠ; 
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¶ ʩʣʝʜʠʪʴ ʟʘ ʚʩʝʤʠ ʩʦʦʙʱʝʥʠʷʤʠ ʵʣʝʢʪʨʦʥʥʦʡ ʧʦʯʪʳ, ʟʘʜʘʯʘʤʠ, 
ʚʩʪʨʝʯʘʤʠ ʠ ʜʦʢʫʤʝʥʪʘʤʠ, ʩʚʷʟʘʥʥʳʤʠ ʩ ʢʘʞʜʳʤ ʢʦʥʪʘʢʪʦʤ; 

¶ ʙʝʛʣʦ ʦʟʥʘʢʦʤʠʪʴʩʷ ʩ ʩʘʤʦʡ ʩʚʝʞʝʡ ʠʥʬʦʨʤʘʮʠʝʡ: ʩʧʠʩʢʦʤ ʥʘʤʝ-
ʯʝʥʥʳʭ ʩʦʙʨʘʥʠʡ, ʟʘʜʘʯʘʤʠ, ʢʦʪʦʨʳʝ ʜʦʣʞʥʳ ʙʳʪʴ ʚʳʧʦʣʥʝʥʳ ʚ 
ʪʝʢʫʱʠʝ ʩʫʪʢʠ, ʘ ʪʘʢʞʝ ʢʦʣʠʯʝʩʪʚʦʤ ʧʦʯʪʦʚʳʭ ʩʦʦʙʱʝʥʠʡ, ʧʦʩʪʫ-
ʧʠʚʰʠʭ ʟʘ ʥʦʯʴ. ɺʩʝ ʵʪʠ ʜʘʥʥʳʝ ʚʳʚʦʜʷʪʩʷ ʚ ʦʜʥʦʤ ʦʢʥʝ, ʯʪʦ ʠʟ-
ʙʘʚʣʷʝʪ ʦʪ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʝʨʝʢʣʶʯʘʪʴʩʷ ʤʝʞʜʫ ʨʘʟʥʳʤʠ ʚʠʜʘʤʠ 
ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ.  
ʇʦʜʨʦʙʥʳʝ ʩʚʝʜʝʥʠʷ ʦʙ ʠʩʧʦʣʴʟʦʚʘʥʠʠ Microsoft Outlook 2002 ʧʨʠ 

ʨʘʙʦʪʝ ʩ ʵʣʝʢʪʨʦʥʥʦʡ ʧʦʯʪʦʡ ʧʨʠʚʝʜʝʥʳ ʚ ʣʝʢʮʠʠ çɻʣʦʙʘʣʴʥʘʷ ʢʦʤʧʴʶ-
ʪʝʨʥʘʷ ʩʝʪʴ Internetè. 

 

3.03 ʆʨʛʘʥʠʟʘʮʠʷ ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪʘ ʚ ʵʣʝʢʪʨʦʥʥʦʤ ʦʬʠʩʝ 
 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʠʥʬʦʨʤʘʮʠʠ ʥʘ ʤʘʰʠʥʥʳʭ ʥʦʩʠ-
ʪʝʣʷʭ ʭʨʘʥʠʪʩʷ ʚ ʚʠʜʝ ʬʘʡʣʦʚ ʨʘʟʣʠʯʥʦʛʦ ʬʦʨʤʘʪʘ, ʠ ʜʣʷ ʜʦʩʪʫʧʘ ʢ ʥʠʤ 
ʪʨʝʙʫʝʪʩʷ ʧʨʠʤʝʥʠʪʴ ʧʨʦʛʨʘʤʤʳ, ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʳʭ ʦʥʠ ʙʳʣʠ ʩʦʟʜʘ-
ʥʳ. ʕʪʦʡ ʠʥʬʦʨʤʘʮʠʝʡ ʤʦʞʥʦ ʚʦʩʧʦʣʴʟʦʚʘʪʴʩʷ ʚ ʧʦʣʥʦʡ ʤʝʨʝ ʣʠʰʴ ʧʨʠ 
ʫʩʣʦʚʠʠ, ʝʩʣʠ ʠʤʝʶʪʩʷ ʩʨʝʜʩʪʚʘ ʙʳʩʪʨʦʛʦ ʜʦʩʪʫʧʘ ʢ ʥʝʦʙʭʦʜʠʤʳʤ ʜʦ-
ʢʫʤʝʥʪʘʤ, ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʩʪʨʦʝʥʠʷ ʩʚʷʟʝʡ ʤʝʞʜʫ ʨʘʟʣʠʯʥʳʤʠ ʤʘʪʝʨʠʘ-
ʣʘʤʠ ʠ ʵʬʬʝʢʪʠʚʥʳʝ ʤʝʭʘʥʠʟʤʳ ʧʦʠʩʢʘ ʜʘʥʥʳʭ. ɼʣʷ ʨʝʰʝʥʠʷ ʵʪʦʡ ʟʘ-
ʜʘʯʠ ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʩʨʝʜʩʪʚʘ ʧʦʜʛʦʪʦʚʢʠ ʵʣʝʢʪʨʦʥʥʳʭ ʜʦʢʫʤʝʥʪʦʚ ʠ 
ʧʨʦʛʨʘʤʤʳ ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪʘ, ʧʦʟʚʦʣʷʶʱʠʝ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʪʴ ʨʫʯʥʳʝ 
ʦʧʝʨʘʮʠʠ ʠ ʧʦʠʩʢ ʜʦʢʫʤʝʥʪʦʚ, ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʧʝʨʝʜʘʚʘʪʴ ʠ ʦʪʩʣʝʞʠʚʘʪʴ 
ʧʝʨʝʤʝʱʝʥʠʝ ʜʦʢʫʤʝʥʪʦʚ ʠ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʚʳʧʦʣʥʝʥʠʝ ʧʦʨʫʯʝʥʠʡ, 
ʩʚʷʟʘʥʥʳʭ ʩ ʜʦʢʫʤʝʥʪʘʤʠ. 

 

3.04 ʉʨʝʜʩʪʚʘ ʧʦʜʛʦʪʦʚʢʠ ʵʣʝʢʪʨʦʥʥʳʭ ʜʦʢʫʤʝʥʪʦʚ  
 

ɻʣʘʚʥʦʡ ʮʝʣʴʶ ʵʪʠʭ ʩʨʝʜʩʪʚ ʷʚʣʷʝʪʩʷ ʩʦʟʜʘʥʠʝ ʜʦʢʫʤʝʥʪʦʚ, ʢʦʪʦ-
ʨʳʝ ʤʦʞʥʦ ʧʨʦʩʤʘʪʨʠʚʘʪʴ, ʘʥʥʦʪʠʨʦʚʘʪʴ ʠ ʨʘʩʧʨʦʩʪʨʘʥʷʪʴ ʩ ʧʦʤʦʱʴʶ 
ʢʦʤʧʘʢʪ-ʜʠʩʢʦʚ, ʩʝʪʝʡ ʠʣʠ ʩʣʫʞʙ ʦʧʝʨʘʪʠʚʥʦʛʦ ʜʦʩʪʫʧʘ ʢ ʠʥʬʦʨʤʘʮʠʠ. ɺ 
ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʠʩʧʦʣʴʟʫʝʤʦʡ ʠʤʠ ʪʝʭʥʦʣʦʛʠʠ ʵʪʠ ʧʨʦʜʫʢʪʳ ʤʦʞʥʦ ʨʘʟ-
ʜʝʣʠʪʴ ʥʘ ʯʝʪʳʨʝ ʢʘʪʝʛʦʨʠʠ. 

1.  ʉʨʝʜʩʪʚʘ ʧʦʜʛʦʪʦʚʢʠ ʜʦʢʫʤʝʥʪʦʚ ʥʘ ʙʘʟʝ ʛʠʧʝʨʪʝʢʩʪʦʚʦʛʦ ʷʟʳʢʘ 
HyperText Markup Language (HTML). ʀʤʝʥʥʦ ʵʪʘ ʪʝʭʥʦʣʦʛʠʷ ʣʝʞʠʪ ʚ ʦʩ-
ʥʦʚʝ ʩʠʩʪʝʤʳ ʜʦʩʪʫʧʘ ʢ ʠʥʬʦʨʤʘʮʠʠ World Wide Web. 

2.  ʇʨʦʛʨʘʤʤʥʳʝ ʧʨʦʜʫʢʪʳ ʥʘ ʙʘʟʝ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʩʪʘʥʜʘʨʪʘ 
Stʘndart Generalized Markup Language (SGML). ʆʥ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 
ʥʘʙʦʨ ʧʨʘʚʠʣ ʜʣʷ ʦʧʠʩʘʥʠʷ ʩʪʨʫʢʪʫʨʳ ʣʶʙʦʛʦ ʵʣʝʢʪʨʦʥʥʦʛʦ ʜʦʢʫʤʝʥʪʘ. 

3.  ʇʨʦʛʨʘʤʤʥʳʝ ʧʨʦʜʫʢʪʳ, ʢʦʪʦʨʳʝ ʧʨʝʦʙʨʘʟʫʶʪ ʜʦʢʫʤʝʥʪʳ ʠʟ ʣʶ-
ʙʦʛʦ ʧʨʠʣʦʞʝʥʠʷ ʚ ʧʝʨʝʥʦʩʠʤʳʡ ʬʦʨʤʘʪ, ʙʣʘʛʦʜʘʨʷ ʯʝʤʫ ʤʦʞʥʦ ʯʠʪʘʪʴ, 
ʧʝʯʘʪʘʪʴ ʠ ʨʘʩʧʨʦʩʪʨʘʥʷʪʴ ʜʦʢʫʤʝʥʪʳ ʙʝʟ ʧʨʠʤʝʥʝʥʠʷ ʧʨʠʣʦʞʝʥʠʡ, ʩ 
ʧʦʤʦʱʴʶ ʢʦʪʦʨʳʭ ʦʥʠ ʙʳʣʠ ʩʦʟʜʘʥʳ. ʂ ʜʘʥʥʦʡ ʛʨʫʧʧʝ ʧʨʠʥʘʜʣʝʞʘʪ ʪʘ-
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ʢʠʝ ʧʦʧʫʣʷʨʥʳʝ ʩʠʩʪʝʤʳ ʩʦʟʜʘʥʠʷ ʵʣʝʢʪʨʦʥʥʳʭ ʜʦʢʫʤʝʥʪʦʚ, ʢʘʢ Acrobat 
ʢʦʤʧʘʥʠʠ Adobe ʠ Command Ground ʬʠʨʤʳ No Hands Software. 

4.  ʉʠʩʪʝʤʳ, ʧʦʟʚʦʣʷʶʱʠʝ ʩʦʙʨʘʪʴ ʠʟ ʨʘʟʣʠʯʥʳʭ ʬʘʡʣʦʚ ʠʥʬʦʨ-
ʤʘʮʠʶ, ʟʘʧʠʩʘʥʥʫʶ ʚ ʩʚʦʙʦʜʥʦʡ ʬʦʨʤʝ, ʠ ʦʙʲʝʜʠʥʠʪʴ ʝʝ ʚ ʝʜʠʥʫʶ 
ʩʪʨʫʢʪʫʨʫ, ʧʨʝʜʦʩʪʘʚʣʷʷ ʚ ʪʦ ʞʝ ʚʨʝʤʷ ʚʦʟʤʦʞʥʦʩʪʴ ʦʨʛʘʥʠʟʦʚʳʚʘʪʴ 
ʩʚʷʟʠ ʤʝʞʜʫ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ ʤʘʪʝʨʠʘʣʘʤʠ ʠ ʣʝʛʢʦ ʧʨʦʩʤʘʪʨʠʚʘʪʴ 
ʜʦʢʫʤʝʥʪʳ. 

5.  ɼʣʷ ʧʦʜʛʦʪʦʚʢʠ ʵʣʝʢʪʨʦʥʥʳʭ ʜʦʢʫʤʝʥʪʦʚ ʠʩʧʦʣʴʟʫʶʪʩʷ ʩʧʝʮʠ-
ʘʣʴʥʳʝ ʷʟʳʢʠ: HTML ʠ SGML; ʩʧʝʮʠʘʣʴʥʳʝ ʩʨʝʜʩʪʚʘ ʧʝʨʝʥʦʩʘ ʜʦʢʫʤʝʥ-
ʪʦʚ, ʇʇʇ ʩʦʟʜʘʥʠʷ ʛʠʧʝʨʪʝʢʩʪʦʚʳʭ ʜʦʢʫʤʝʥʪʦʚ; ʧʘʢʝʪʳ ʜʣʷ ʨʘʙʦʪʳ ʩ 
ʬʦʨʤʘʤʠ ʜʦʢʫʤʝʥʪʦʚ. 

6.  ʗʟʳʢ HTML ï ʵʪʦ ʩʪʘʥʜʘʨʪ, ʥʘ ʢʦʪʦʨʦʤ ʦʩʥʦʚʘʥʘ World Wide Web. 
ɹʣʘʛʦʜʘʨʷ ʝʤʫ ʤʦʞʥʦ ʬʦʨʤʘʪʠʨʦʚʘʪʴ ʜʦʢʫʤʝʥʪʳ ʠ ʦʩʫʱʝʩʪʚʣʷʪʴ ʩʚʷʟʴ 
ʪʝʢʩʪʘ ʠ ʠʟʦʙʨʘʞʝʥʠʡ ʩ ʜʦʢʫʤʝʥʪʦʤ, ʥʘʭʦʜʷʱʠʤʩʷ ʥʘ ʜʨʫʛʦʤ ʩʝʨʚʝʨʝ 
WWW. HTML ʧʦʟʚʦʣʷʝʪ ʩʦʟʜʘʚʘʪʴ ʜʦʢʫʤʝʥʪʳ ʧʫʪʝʤ ʚʩʪʘʚʢʠ ʫʧʨʘʚʣʷʶ-
ʱʠʭ ʢʦʜʦʚ (ʪʝʛʦʚ) ʚ ʪʝʢʩʪ ʜʣʷ ʦʙʦʟʥʘʯʝʥʠʷ ʟʘʛʦʣʦʚʢʦʚ, ʥʘʟʚʘʥʠʡ, ʛʨʘʬʠ-
ʯʝʩʢʠʭ ʠʟʦʙʨʘʞʝʥʠʡ ʠ ʛʠʧʝʨʪʝʢʩʪʦʚʳʭ ʩʚʷʟʝʡ, ʘ ʪʘʢʞʝ ʜʣʷ ʬʦʨʤʘʪʠʨʦ-
ʚʘʥʠʷ ʪʝʢʩʪʘ. ʇʦʤʠʤʦ ʠʟʦʙʨʘʞʝʥʠʡ, HTML ʧʦʜʜʝʨʞʠʚʘʝʪ ʠ ʬʦʨʤʳ, ʢʦ-
ʪʦʨʳʝ ʧʦʟʚʦʣʷʶʪ ʩʦʙʠʨʘʪʴ ʠ ʦʙʨʘʙʘʪʳʚʘʪʴ ʠʥʬʦʨʤʘʮʠʶ, ʚʚʦʜʠʤʫʶ 
ʧʦʣʴʟʦʚʘʪʝʣʷʤʠ. ʇʦʣʴʟʦʚʘʪʝʣʴ ʤʦʞʝʪ ʚʚʝʩʪʠ ʪʝʢʩʪ, ʚʳʙʨʘʪʴ ʪʨʝʙʫʝʤʳʝ 
ʵʣʝʤʝʥʪʳ ʠʟ ʩʧʠʩʢʘ, ʧʨʝʜʩʪʘʚʣʝʥʥʦʛʦ ʚ ʦʢʥʝ, ʠ ʧʝʨʝʜʘʪʴ ʵʪʫ ʠʥʬʦʨʤʘ-
ʮʠʶ ʥʘ ʩʝʨʚʝʨ. 

7.  ʉʨʝʜʩʪʚʘʤʠ ʜʦʩʪʫʧʘ ʢ ʠʥʬʦʨʤʘʮʠʠ ʩʣʫʞʙʳ WWW ʷʚʣʷʶʪʩʷ 
ʙʨʘʫʟʝʨʳ, ʢʦʪʦʨʳʝ ʦʙʝʩʧʝʯʠʚʘʶʪ ʧʨʦʩʤʦʪʨ ʜʦʢʫʤʝʥʪʦʚ ʠ ʬʘʡʣʦʚ ʚ ʨʘʟ-
ʣʠʯʥʳʭ ʬʦʨʤʘʪʘʭ ʠ ʠʤʝʪʁ ʩʨʝʜʩʪʚʘ ʦʙʨʘʙʦʪʢʠ ʢʨʫʧʥʳʭ ʤʫʣʴʪʠʤʝʜʠʘ-
ʦʙʲʝʢʪʦʚ, ʪʘʢʠʝ ʢʘʢ ʟʚʫʢʦʚʳʝ, ʛʨʘʬʠʯʝʩʢʠʝ ʠ ʚʠʜʝʦʬʘʡʣʳ.  

8.  ʗʟʳʢ SGML ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʟʨʝʣʳʤ ʩʪʘʥʜʘʨʪʦʤ ʧʦʜʛʦʪʦʚʢʠ 
ʵʣʝʢʪʨʦʥʥʳʭ ʜʦʢʫʤʝʥʪʦʚ. SGML ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʙʳʩʪʨʦ-
ʛʦ ʜʦʩʪʫʧʘ ʢ ʠʥʬʦʨʤʘʮʠʠ, ʩʦʜʝʨʞʘʱʝʡʩʷ ʚ ʵʣʝʢʪʨʦʥʥʦʤ ʚʠʜʝ ʚ ʙʠʙʣʠʦ-
ʪʝʢʘʭ, ʭʨʘʥʠʣʠʱʘʭ ʜʘʥʥʳʭ, ʙʘʟʘʭ ʜʘʥʥʳʭ ʠʣʠ ʨʘʟʤʝʱʝʥʥʦʡ ʚ ʜʠʩʢʦʚʳʭ 
ʬʘʡʣʘʭ. SGML ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʥʘʙʦʨ ʧʨʘʚʠʣ ʜʣʷ ʦʧʠʩʘʥʠʷ ʩʪʨʫʢʪʫ-
ʨʳ ʠ ʫʧʨʘʚʣʝʥʠʷ ʩʦʜʝʨʞʘʥʠʝʤ ʵʣʝʢʪʨʦʥʥʳʭ ʜʦʢʫʤʝʥʪʦʚ. 

9.  ʇʘʢʝʪʳ ʧʦʜʛʦʪʦʚʢʠ ʧʝʨʝʥʦʩʠʤʳʭ ʜʦʢʫʤʝʥʪʦʚ ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ 
ʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʩʦʚʤʝʩʪʥʦ ʧʨʠʤʝʥʷʶʱʠʭ ʜʦʢʫʤʝʥʪʳ, ʩʦʟʜʘʥʥʳʝ ʨʘʟʣʠʯ-
ʥʳʤʠ ʧʨʠʣʦʞʝʥʠʷʤʠ. ɺʩʝ ʵʪʠ ʧʘʢʝʪʳ ʚʳʧʦʣʥʷʶʪ ʩʭʦʜʥʳʝ ʬʫʥʢʮʠʠ: ʩʦʟ-
ʜʘʥʠʝ ʜʦʢʫʤʝʥʪʘ ʧʦʩʨʝʜʩʪʚʦʤ ʢʘʢʦʛʦ-ʥʠʙʫʜʴ ʧʨʠʣʦʞʝʥʠʷ ʠ ʧʨʦʩʤʦʪʨ ʜʦ-
ʢʫʤʝʥʪʘ ʝʛʦ ʘʚʪʦʨʦʤ ʠʣʠ ʣʶʙʳʤ ʜʨʫʛʠʤ ʧʦʣʴʟʦʚʘʪʝʣʝʤ ʥʘ ʵʢʨʘʥʝ ʢʦʤ-
ʧʴʶʪʝʨʘ ʩ ʧʦʤʦʱʴʶ ʩʧʝʮʠʘʣʴʥʦʡ ʧʨʦʛʨʘʤʤʳ ʧʨʦʩʤʦʪʨʘ. ʇʨʦʛʨʘʤʤʘ 
ʧʨʦʩʤʦʪʨʘ ʧʦʟʚʦʣʷʝʪ ʚʳʚʦʜʠʪʴ ʜʦʢʫʤʝʥʪʳ ʥʘ ʧʝʯʘʪʴ ʠ ʢʦʧʠʨʦʚʘʪʴ ʪʝʢʩʪ 
ʠ ʛʨʘʬʠʢʫ ʚ ʙʫʬʝʨ, ʧʨʝʜʦʩʪʘʚʣʷʷ ʪʝʤ ʩʘʤʳʤ ʚʦʟʤʦʞʥʦʩʪʴ ʜʨʫʛʦʤʫ 
ʧʦʣʴʟʦʚʘʪʝʣʶ ʠʤʧʦʨʪʠʨʦʚʘʪʴ ʜʦʢʫʤʝʥʪ ʚ ʩʚʦʝ ʧʨʠʣʦʞʝʥʠʝ. ʉʘʤʳʤ ʧʦ-
ʧʫʣʷʨʥʳʤ ʧʘʢʝʪʦʤ ʧʦʜʛʦʪʦʚʢʠ ʧʝʨʝʥʦʩʠʤʳʭ ʜʦʢʫʤʝʥʪʦʚ ʷʚʣʷʝʪʩʷ 
Acrobat ʢʦʤʧʘʥʠʠ Adobe. 
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10.  ʇʘʢʝʪʳ ʩʦʟʜʘʥʠʷ ʛʠʧʝʨʪʝʢʩʪʦʚʳʭ ʜʦʢʫʤʝʥʪʦʚ ʧʨʝʜʥʘʟʥʘʯʝʥʳ 

ʜʣʷ ʧʨʦʩʤʦʪʨʘ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʠ/ʠʣʠ ʙʦʣʴʰʠʭ ʜʦʢʫʤʝʥʪʦʚ ʚ ʧʦʠʩʢʘʭ 
ʥʫʞʥʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʧʦʟʚʦʣʷʷ ʙʳʩʪʨʦ ʧʝʨʝʭʦʜʠʪʴ ʦʪ ʦʜʥʦʡ ʯʘʩʪʠ ʜʦʢʫ-

ʤʝʥʪʘ ʢ ʜʨʫʛʦʡ ʠ ʦʪ ʜʦʢʫʤʝʥʪʘ ʢ ʜʦʢʫʤʝʥʪʫ. ʕʪʦ ʜʦʩʪʠʛʘʝʪʩʷ ʟʘ ʩʯʝʪ ʛʠ-

ʧʝʨʩʚʷʟʝʡ, ʪ.ʝ. ʩʪʨʫʢʪʫʨʳ, ʦʙʲʝʜʠʥʷʶʱʝʡ ʠʥʬʦʨʤʘʮʠʶ, ʟʘʧʠʩʘʥʥʫʶ ʚ 

ʩʚʦʙʦʜʥʦʡ ʬʦʨʤʝ ʚ ʨʘʟʣʠʯʥʳʭ ʬʘʡʣʘʭ. ʄʦʞʥʦ ʩʦʟʜʘʚʘʪʴ, ʧʦʜʜʝʨʞʠʚʘʪʴ 
ʠ ʦʙʥʦʚʣʷʪʴ ʣʶʙʦʝ ʢʦʣʠʯʝʩʪʚʦ ʛʠʧʝʨʩʚʷʟʝʡ, ʦʙʲʝʜʠʥʷʶʱʠʭ ʦʧʨʝʜʝʣʝ-

ʥʠʷ, ʛʨʘʬʠʢʫ ʠ ʪʝʢʩʪ ʚ ʣʶʙʳʭ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʬʦʨʤʘʪʘʭ. ɻʠʧʝʨʪʝʢ-
ʩʪʦʚʳʝ ʩʠʩʪʝʤʳ, ʢʘʢ ʧʨʘʚʠʣʦ, ʚʢʣʶʯʘʶʪ ʚ ʩʝʙʷ ʜʚʘ ʤʦʜʫʣʷ, ʦʜʠʥ ʠʟ ʢʦ-

ʪʦʨʳʭ ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ, ʘ ʜʨʫʛʦʡ ʜʣʷ ʧʨʦʩʤʦʪʨʘ. ɺ ʦʪ-
ʣʠʯʠʝ ʦʪ ʦʧʠʩʘʥʥʳʭ ʚʳʰʝ ʩʨʝʜʩʪʚ ʩʦʟʜʘʥʠʷ ʵʣʝʢʪʨʦʥʥʳʭ ʜʦʢʫʤʝʥʪʦʚ, 

ʵʪʠ ʩʠʩʪʝʤʳ ʥʝ ʪʦʣʴʢʦ ʧʦʟʚʦʣʷʶʪ ʧʨʦʩʤʘʪʨʠʚʘʪʴ ʜʦʢʫʤʝʥʪʳ, ʥʦ ʠ ʦʙʣʘ-
ʜʘʶʪ ʨʘʟʚʠʪʳʤʠ ʩʨʝʜʩʪʚʘʤʠ ʧʦʠʩʢʘ ʠʥʬʦʨʤʘʮʠʠ ʧʦ ʢʣʶʯʝʚʳʤ ʩʣʦʚʘʤ ʠ 

ʦʪʥʦʰʝʥʠʷʤ, ʧʦ ʧʦʣʥʦʤʫ ʠʣʠ ʥʝʧʦʣʥʦʤʫ ʩʦʚʧʘʜʝʥʠʶ ʠ ʧʨʝʜʦʩʪʘʚʣʷʶʪ 

ʚʦʟʤʦʞʥʦʩʪʴ ʫʧʦʨʷʜʦʯʠʚʘʪʴ, ʦʪʦʙʨʘʞʘʪʴ ʠ ʩʦʟʜʘʚʘʪʴ ʜʚʫʥʘʧʨʘʚʣʝʥʥʳʝ 

ʩʚʷʟʠ. 
11. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʛʠʧʝʨʪʝʢʩʪʦʚʳʭ ʜʦʢʫʤʝʥʪʦʚ ʚ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ 

ʩʠʩʪʝʤʝ ʚʳʧʦʣʥʷʝʪʩʷ ʧʦʩʨʝʜʩʪʚʦʤ ʨʘʟʣʠʯʥʳʭ ʥʦʩʠʪʝʣʝʡ, ʚʢʣʶʯʘʷ ʤʘʛ-

ʥʠʪʥʳʝ ʠ ʦʧʪʠʯʝʩʢʠʝ ʜʠʩʢʠ ʠ ʩʝʪʠ, ʧʨʠʯʝʤ ʧʨʠ ʨʘʙʦʪʝ ʚ ʩʝʪʠ ʚ ʩʠʩʪʝʤʘʭ 
ʧʦʜʛʦʪʦʚʢʠ ʛʠʧʝʨʪʝʢʩʪʦʚʳʭ ʜʦʢʫʤʝʥʪʦʚ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʨʝʜʩʪʚʘ, 

ʦʛʨʘʥʠʯʠʚʘʶʱʠʝ ʧʨʘʚʘ ʧʦʣʴʟʦʚʘʪʝʣʷ ʥʘ ʨʝʜʘʢʪʠʨʦʚʘʥʠʝ ʜʦʢʫʤʝʥʪʦʚ. 
12. ʆʩʥʦʚʥʦʝ ʧʨʝʠʤʫʱʝʩʪʚʦ ʛʠʧʝʨʪʝʢʩʪʦʚʳʭ ʩʠʩʪʝʤ ʧʝʨʝʜ ʩʨʝʜʩʪ-

ʚʘʤʠ ʩʦʟʜʘʥʠʷ ʧʝʨʝʥʦʩʠʤʳʭ ʜʦʢʫʤʝʥʪʦʚ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ ʩ ʠʭ ʧʦʤʦ-
ʱʴʶ ʣʝʛʯʝ ʩʪʨʦʠʪʴ ʩʦʩʪʘʚʥʳʝ ʜʦʢʫʤʝʥʪʳ ʠʟ ʠʥʬʦʨʤʘʮʠʠ, ʟʘʧʠʩʘʥʥʦʡ ʚ 

ʨʘʟʣʠʯʥʳʭ ʬʘʡʣʘʭ.  
 

3.05 ʄʝʪʦʜʳ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʦʬʠʩʘ 

 

ʆʩʥʦʚʥʳʤʠ ʬʘʟʘʤʠ ʞʠʟʥʠ ʠʥʬʦʨʤʘʮʠʠ ʚ ʦʬʠʩʝ ʷʚʣʷʶʪʩʷ1: 

¶ ʚʚʦʜ ʠʥʬʦʨʤʘʮʠʠ ʚ ʩʠʩʪʝʤʫ;  

¶ ʭʨʘʥʝʥʠʝ, ʥʘʚʠʛʘʮʠʷ, ʧʦʠʩʢ ʠ ʬʠʣʴʪʨʘʮʠʷ ʜʦʢʫʤʝʥʪʦʚ;  

¶ ʢʦʣʣʝʢʪʠʚʥʘʷ ʨʘʙʦʪʘ ʩ ʜʦʢʫʤʝʥʪʘʤʠ;  

¶ ʚʳʚʦʜ ʠʥʬʦʨʤʘʮʠʠ ʠʟ ʩʠʩʪʝʤʳ. 

ʉʧʦʩʦʙʳ ʚʚʦʜʘ ʠʥʬʦʨʤʘʮʠʠ ʚ ʩʠʩʪʝʤʫ  

1. ʉʢʘʥʠʨʦʚʘʥʠʝ ʜʦʢʫʤʝʥʪʦʚ. 
ɺ ʩʠʩʪʝʤʘʭ ʧʝʨʚʦʛʦ ʧʦʢʦʣʝʥʠʷ ʛʨʘʬʠʯʝʩʢʠʝ ʦʙʨʘʟʳ ʚʚʝʜʝʥʥʳʭ ʜʦ-

ʢʫʤʝʥʪʦʚ ʠʜʝʥʪʠʬʠʮʠʨʫʶʪʩʷ ʩ ʧʦʤʦʱʴʶ ʢʣʶʯʝʚʳʭ ʩʣʦʚ ʜʣʷ ʧʦʩʣʝʜʫʶ-
ʱʝʛʦ ʧʦʠʩʢʘ ʥʝʦʙʭʦʜʠʤʦʡ ʠʥʬʦʨʤʘʮʠʠ (ʥʘʧʨʠʤʝʨ, ʩʠʩʪʝʤʘ 
SoftSolutions). ʇʦʟʜʥʝʝ ʩʪʘʣʘ ʧʨʠʤʝʥʷʪʴʩʷ ʪʝʭʥʦʣʦʛʠʷ ʦʧʪʠʯʝʩʢʦʛʦ 

                                                        
1 ɸʨʪʝʤʴʝʚ ɺ. ʎɹ ʈʌ. www.citforum.ru : ʄʝʪʦʜʳ ʠ ʩʨʝʜʩʪʚʘ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʫʯʨʝʞʜʝʥ-
ʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ʄʘʪʝʨʠʘʣʳ ʢʦʥʬʝʨʝʥʮʠʠ çʆʬʠʩʥʳʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝ-
ʤʳ 96è. 

http://www.citforum.ru/
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ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʩʠʤʚʦʣʦʚ OCR (Optical Character Recognition). ʇʦʩʣʝ ʩʢʘ-
ʥʠʨʦʚʘʥʠʷ ʠ ʚʚʦʜʘ ʜʦʢʫʤʝʥʪʘ ʚ ʩʠʩʪʝʤʫ ʝʛʦ ʛʨʘʬʠʯʝʩʢʠʡ ʦʙʨʘʟ çʧʝʨʝ-
ʚʦʜʠʪʩʷè ʚ ʩʠʤʚʦʣʴʥʳʡ ʪʝʢʩʪ, ʘ ʟʘʪʝʤ ʩʣʝʜʫʝʪ ʠʩʧʨʘʚʣʝʥʠʝ ʦʰʠʙʦʢ 
ʨʘʩʧʦʟʥʘʚʘʥʠʷ. 

2. ɺʚʦʜ ʧʨʠ ʧʦʤʦʱʠ ʵʣʝʢʪʨʦʥʥʳʭ ʬʦʨʤ. 

ʌʦʨʤʘ ï ʵʪʦ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʡ ʜʦʢʫʤʝʥʪ ʩ ʥʝʟʘʧʦʣʥʝʥʥʳʤʠ ʦʙʣʘʩ-
ʪʷʤʠ, ʚ ʢʦʪʦʨʳʝ ʚʚʦʜʷʪʩʷ ʜʘʥʥʳʝ. ʇʦʣʴʟʦʚʘʪʝʣʴ ʤʦʞʝʪ ʩʦʟʜʘʪʴ ʬʦʨʤʫ ʠ 
ʟʘʧʦʣʥʠʪʴ ʝʝ ʥʘ ʙʫʤʘʛʝ ʠʣʠ ʚ ʧʨʠʣʦʞʝʥʠʠ. ɺ Microsoft Office ʤʦʞʥʦ ʩʦʟ-
ʜʘʪɹ ʬʦʨʤʳ, ʧʨʦʩʤʘʪʨʠʚʘʝʤʳʝ ʠ ʟʘʧʦʣʥʷʝʤʳʝ ʧʦʣʴʟʦʚʘʪʝʣʷʤʠ ʚ 
Microsoft Word, Excel ʠʣʠ Access. ʕʪʦʪ ʚʠʜ ʬʦʨʤ ʤʦʞʥʦ ʧʝʨʝʩʳʣʘʪʴ ʧʦ-
ʩʨʝʜʩʪʚʦʤ  ʵʣʝʢʪʨʦʥʥʦʡ ʧʦʯʪʳ ʠʣʠ ʧʦ ʩʝʪʠ. ʇʨʠ ʩʦʟʜʘʥʠʠ ʪʘʢʠʭ ʬʦʨʤ 
ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʪʝʢʩʪʦʚʳʝ ʧʦʣʷ, ʬʣʘʞʢʠ ʠ ʨʘʩʢʨʳʚʘʶʱʠʝʩʷ ʩʧʠʩʢʠ.  

ʕʣʝʢʪʨʦʥʥʳʝ ʬʦʨʤʳ ʠʩʧʦʣʴʟʫʶʪʩʷ ʧʨʠ ʤʘʩʩʦʚʦʤ ʨʫʯʥʦʤ ʚʚʦʜʝ ʦʜ-

ʥʦʪʠʧʥʳʭ ʜʦʢʫʤʝʥʪʦʚ. ʆʥʠ ʦʙʝʩʧʝʯʠʚʘʶʪ ʩʪʨʫʢʪʫʨʠʟʘʮʠʶ ʜʦʢʫʤʝʥʪʘ ʧʫ-
ʪʝʤ ʚʳʜʝʣʝʥʠʷ ʯʘʩʪʝʡ ʪʝʢʩʪʘ ʠ ʜʦʙʘʚʣʝʥʠʷ ʧʦʣʝʡ (ʘʪʨʠʙʫʪʦʚ), ʯʪʦ ʧʦ-
ʟʚʦʣʷʝʪ ʫʧʨʦʩʪʠʪʴ ʟʘʧʦʣʥʝʥʠʝ ʜʦʢʫʤʝʥʪʦʚ ʠ ʚʳʧʦʣʥʠʪʴ ʥʝʦʙʭʦʜʠʤʳʝ 
ʚr ʯʠʩʣʝʥʠʷ.  

ʂ ʧʨʝʠʤʫʱʝʩʪʚʘʤ ʦʪʥʦʩʷʪʩʷ ʪʘʢʞʝ ʘʚʪʦʤʘʪʠʯʝʩʢʘʷ ʧʨʦʚʝʨʢʘ ʚʚʝ-

ʜʝʥʥʳʭ ʜʘʥʥʳʭ (ʥʘʧʨʠʤʝʨ, ʪʘʙʝʣʴʥʦʛʦ ʥʦʤʝʨʘ ʩʦʪʨʫʜʥʠʢʘ), ʦʙʥʦʚʣʝʥʠʝ 
ʟʘʚʠʩʠʤʳʭ ʧʦʣʝʡ (ʥʘʧʨʠʤʝʨ, ʧʦʣʝʡ ʛʦʨʦʜʘ ʠ ʦʙʣʘʩʪʠ ʧʨʠ ʚʚʦʜʝ ʧʦʯʪʦʚʦ-
ʛʦ ʠʥʜʝʢʩʘ) ʠ ʥʘʣʠʯʠʝ ʧʦʜʩʢʘʟʦʢ, ʢʦʪʦʨʳʝ ʦʙʣʝʛʯʘʶʪ ʟʘʧʦʣʥʝʥʠʝ ʬʦʨʤʳ. 
ʀʤʧʦʨʪ ʬʘʡʣʦʚ ʩ ʤʘʛʥʠʪʥʳʭ ʥʦʩʠʪʝʣʝʡ ʠʣʠ ʧʦ ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʷʤ 
(ʬʘʢʩʳ, ʩʦʦʙʱʝʥʠʷ ʵʣʝʢʪʨʦʥʥʦʡ ʧʦʯʪʳ). 

 

3.06 ʍʨʘʥʝʥʠʝ, ʥʘʚʠʛʘʮʠʷ, ʧʦʠʩʢ ʠ ʬʠʣʴʪʨʘʮʠʷ ʜʦʢʫʤʝʥʪʦʚ 
 

ʇʦʜ ʥʘʚʠʛʘʮʠʝʡ ʜʦʢʫʤʝʥʪʦʚ ʧʦʥʠʤʘʝʪʩʷ ʦʨʛʘʥʠʟʘʮʠʷ ʠ ʦʪʩʣʝʞʠʚʘ-
ʥʠʝ ʧʝʨʝʤʝʱʝʥʠʷ ʜʦʢʫʤʝʥʪʦʚ. ʌʠʣʴʪʨʘʮʠʷ ï ʵʪʦ ʦʪʙʦʨ ʜʦʢʫʤʝʥʪʦʚ ʧʦ 
ʟʘʜʘʥʥʳʤ ʧʨʠʟʥʘʢʘʤ. ɼʦʢʫʤʝʥʪʳ ʤʦʛʫʪ ʭʨʘʥʠʪʴʩʷ ʚ ʦʪʜʝʣʴʥʳʭ ʬʘʡʣʘʭ, 
ʘ ʩʨʝʜʩʪʚʦʤ ʛʨʫʧʧʠʨʦʚʘʥʠʷ ʠ ʥʘʚʠʛʘʮʠʠ ʚ ʭʨʘʥʠʣʠʱʝ ʜʦʢʫʤʝʥʪʦʚ ʷʚʣʷ-
ʝʪʩʷ ʩʠʩʪʝʤʘ ʢʘʪʘʣʦʛʦʚ (ʧʘʧʦʢ). ʉʨʝʜʩʪʚʘ ʧʦʠʩʢʘ ʠ ʬʠʣʴʪʨʘʮʠʠ ʬʘʡʣʦʚ 
ʧʦ ʠʭ ʧʘʨʘʤʝʪʨʘʤ ʠʤʝʶʪʩʷ ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʦʧʝʨʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤʘʭ ʠ 
ʫʪʠʣʠʪʘʭ   (Norton Commander, FAR  ʠ ʪ.ʧ.).  

ɺ ʩʠʩʪʝʤʘʭ, ʦʩʥʦʚʘʥʥʳʭ ʥʘ ʵʣʝʢʪʨʦʥʥʦʡ ʧʦʯʪʝ, ʜʦʢʫʤʝʥʪʳ ʭʨʘʥʷʪʩʷ 
ʚ ʧʦʯʪʦʚʳʭ ʷʱʠʢʘʭ ʚ ʚʠʜʝ ʧʦʯʪʦʚʳʭ ʩʦʦʙʱʝʥʠʡ ʩ ʧʨʠʩʦʝʜʠʥʝʥʥʳʤʠ 
ʬʘʡʣʘʤʠ. 

ʄʥʦʛʠʝ ʩʦʚʨʝʤʝʥʥʳʝ ʩʠʩʪʝʤʳ ʵʣʝʢʪʨʦʥʥʳʭ ʜʦʢʫʤʝʥʪʦʚ ʠʩʧʦʣʴʟʫʁ ʪ 
ʚ ʜʦʧʦʣʥʝʥʠʝ ʢ ʬʘʡʣʦʚʦʡ ʩʠʩʪʝʤʝ ʪʘʢ ʥʘʟʳʚʘʝʤʳʝ ʙʠʙʣʠʦʪʝʢʠ ʜʦʢʫ-
ʤʝʥʪʦʚ, ʩʦʜʝʨʞʘʱʠʝ ʚ ʙʘʟʝ ʜʘʥʥʳʭ (ɹɼ) ʢʘʨʪʦʯʢʠ ʜʦʢʫʤʝʥʪʦʚ ʩ ʘʪʨʠʙʫ-
ʪʘʤʠ ʠ ʢʣʶʯʝʚʤrʠ ʩʣʦʚʘʤʠ.  



ʃʝʢʮʠʠ ʧʦ ʠʥʬʦʨʤʘʪʠʢʝ 45 
 

 

ʇʦʠʩʢ ʠ ʬʠʣʴʪʨʘʮʠʷ ʜʦʢʫʤʝʥʪʦʚ ʧʨʦʠʟʚʦʜʠʪʩʷ ʧʦ ʟʘʧʨʦʩʘʤ ʥʘ ʦʩ-
ʥʦʚʝ ʢʦʥʪʝʢʩʪʥʦʛʦ ʧʦʠʩʢʘ1: ʧʦ ʘʪʨʠʙʫʪʘʤ, ʧʦ ʢʣʶʯʝʚʳʤ ʩʣʦʚʘʤ ʠ ʧʦ 
ʧʦʣʥʦʤʫ ʩʦʜʝʨʞʘʥʠʶ ʪʝʢʩʪʘ. 

ʍʨʘʥʝʥʠʝ ʠʥʬʦʨʤʘʮʠʠ ʚʦ ʚʩʝʤʠʨʥʦʡ ʢʦʤʧʴʶʪʝʨʥʦʡ ʩʝʪʠ Internet ʠ ʚ 
ʢʦʨʧʦʨʘʪʠʚʥʦʡ ʩʝʪʠ ʠʥʪʨʘʥʝʪ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ ʚʠʜʝ ʩʦʚʦʢʫʧʥʦʩʪʠ ʛʠ-
ʧʝʨʪʝʢʩʪʦʚʳʭ ʩʪʨʘʥʠʮ, ʨʘʩʧʨʝʜʝʣʝʥʥʳʭ ʧʦ ʫʟʣʘʤ ʩʝʪʠ. ʂʘʞʜʘʷ ʩʪʨʘ-
ʥʠʮʘ ʨʘʟʤʝʱʘʝʪʩʷ ʚ ʦʪʜʝʣʴʥʦʤ ʬʘʡʣʝ ʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʪʝʢʩʪ, ʨʘʟ-
ʤʝʯʝʥʥʳʡ ʩ ʧʦʤʦʱʴʶ ʷʟʳʢʘ ʛʠʧʝʨʪʝʢʩʪʦʚʦʡ ʨʘʟʤʝʪʢʠ HTML. ʉʪʨʫʢʪʫʨʠ-
ʟʘʮʠʷ ʜʦʢʫʤʝʥʪʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʫʪʝʤ ʬʦʨʤʘʪʠʨʦʚʘʥʠʷ, ʚʳʜʝʣʝʥʠʷ 
ʧʦʣʝʡ, ʩʦʟʜʘʥʠʷ ʬʦʨʤ ʜʣʷ ʜʠʘʣʦʛʦʚʦʛʦ ʟʘʧʦʣʥʝʥʠʷ ʜʦʢʫʤʝʥʪʘ ʠ ʦʨʛʘʥʠ-
ʟʘʮʠʠ ʚʥʫʪʨʝʥʥʠʭ ʛʠʧʝʨʪʝʢʩʪʦʚʳʭ ʩʩʳʣʦʢ. ɼʦʧʫʩʢʘʝʪʩʷ ʚʢʣʶʯʝʥʠʝ ʣʶ-
ʙʦʡ ʤʫʣʴʪʠʤʝʜʠʘ-ʠʥʬʦʨʤʘʮʠʠ: ʨʘʩʪʨʦʚʘʷ ʛʨʘʬʠʢʘ, ʘʫʜʠʦ, ʚʠʜʝʦ. ʅʘʚʠ-
ʛʘʮʠʷ ʧʦ ʭʨʘʥʠʣʠʱʫ ʛʠʧʝʨʪʝʢʩʪʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʚʥʝʰʥʠʭ 
ʛʠʧʝʨʪʝʢʩʪʦʚʳʭ ʩʩʳʣʦʢ ʥʘ ʜʦʢʫʤʝʥʪʳ, ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʥʘ ʨʘʟʣʠʯʥʳʭ 
ʫʟʣʘʭ ʩʝʪʠ (Web-ʩʝʨʚʝʨʘʭ). ʂʨʦʤʝ ʪʦʛʦ, ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʤʝʩʪʦʥʘʭʦʞ-
ʜʝʥʠʷ ʜʦʢʫʤʝʥʪʦʚ ʩʣʫʞʠʪ ʢʦʥʪʝʢʩʪʥʳʡ ʧʦʠʩʢ. ɼʣʷ ʫʩʢʦʨʝʥʠʷ ʧʦʠʩʢʘ 
ʠʥʬʦʨʤʘʮʠʠ ʚ Internet ʧʨʠʤʝʥʷʶʪʩʷ ʩʧʝʮʠʘʣʴʥʳʝ ʧʨʦʛʨʘʤʤʳ-ʙʨʘʫʟʝʨʳ, 
ʧʨʦʩʤʘʪʨʠʚʘʶʱʠʝ Web-ʩʝʨʚʝʨʳ ʠ ʩʪʨʦʷʱʠʝ ʥʝʢʦʝ ʧʦʜʦʙʠʝ ʫʢʘʟʘʪʝʣʷ. 
ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʛʠʧʝʨʪʝʢʩʪʘ ʧʦʟʚʦʣʷʝʪ ʩʦʟʜʘʪʴ ʠʥʬʦʨʤʘʮʠʦʥʥʫʶ ʠʥʬʨʘ-
ʩʪʨʫʢʪʫʨʫ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦ ʨʘʩʧʨʝʜʝʣʝʥʥʦʛʦ ʫʯʨʝʞʜʝʥʠʷ ʠ ʫʧʨʦʩʪʠʪʴ 
ʜʠʘʣʦʛʦʚʳʡ ʠʥʪʝʨʬʝʡʩ ʧʦʣʴʟʦʚʘʪʝʣʷ, ʯʪʦ ʥʘʠʙʦʣʝʝ ʚʘʞʥʦ ʧʨʠ ʨʘʟʨʘ-
ʙʦʪʢʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʧʨʠʣʦʞʝʥʠʡ ʜʣʷ ʨʫʢʦʚʦʜʠʪʝʣʝʡ. ɹʦʣʝʝ ʧʦʜʨʦʙ-
ʥʳʝ ʩʚʝʜʝʥʠʷ ʦ Web-ʪʝʭʥʦʣʦʛʠʷʭ ʠʟʣʦʞʝʥʳ ʚ ʃʝʢʮʠʠ çɻʣʦʙʘʣʴʥʘʷ ʢʦʤ-
ʧʴʶʪʝʨʥʘʷ ʩʝʪʴ Internetè. 

 

3.07 ʂʦʣʣʝʢʪʠʚʥʘʷ ʨʘʙʦʪʘ ʩ ʜʦʢʫʤʝʥʪʘʤʠ 
 

ʂʦʣʣʝʢʪʠʚʥʘʷ ʨʘʙʦʪʘ ʩ ʜʦʢʫʤʝʥʪʘʤʠ ʩʪʨʦʠʪʩʷ ʥʘ ʪʝʭʥʦʣʦʛʠʷʭ 
groupware ʠ workflow. 

ʊʝʭʥʦʣʦʛʠʠ groupware ʦʨʠʝʥʪʠʨʦʚʘʥʳ ʥʘ ʥʝʙʦʣʴʰʠʝ ʨʘʙʦʯʠʝ 
ʛʨʫʧʧʳ ʠ  ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʧʦʜʜʝʨʞʢʦʡ ʚʳʧʦʣʥʝʥʠʷ ʦʜʥʦʡ ʢʦʣʣʝʢʪʠʚʥʦʡ 
ʟʘʜʘʯʠ ʠ ʦʪʩʫʪʩʪʚʠʝʤ ʩʪʨʫʢʪʫʨʠʟʘʮʠʠ ʚ ʦʨʛʘʥʠʟʘʮʠʠ ʨʘʙʦʪ. ʇʦʜʜʝʨʞʢʘ 
ʦʛʨʘʥʠʯʠʚʘʝʪʩʷ ʦʙʝʩʧʝʯʝʥʠʝʤ ʢʦʣʣʝʢʪʠʚʥʦʛʦ ʜʦʩʪʫʧʘ ʢ ʠʥʬʦʨʤʘʮʠʠ ʩ 
ʧʦʤʦʱʴʶ ʨʘʟʣʠʯʥʳʭ ʩʧʦʩʦʙʦʚ ʜʦʩʪʫʧʘ: 

¶ ʩʝʪʝʚʦʡ ʜʦʩʪʫʧ ʢ ʬʘʡʣʘʤ ʠ ʙʘʟʝ ʜʘʥʥʳʭ;  

¶ ʣʦʢʘʣʴʥʘʷ ʠ ʛʣʦʙʘʣʴʥʘʷ ʵʣʝʢʪʨʦʥʥʘʷ ʧʦʯʪʘ (ʚʢʣʶʯʘʷ ʢʦʥʬʝʨʝʥʮʠʠ 
ʠ ʜʠʩʢʫʩʩʠʠ);  

¶ ʪʝʨʤʠʥʘʣʴʥʳʡ ʜʦʩʪʫʧ, ʧʝʨʝʩʳʣʢʘ ʬʘʡʣʦʚ ʠ ʵʣʝʢʪʨʦʥʥʘʷ ʜʦʩʢʘ 
ʦʙʲʷʚʣʝʥʠʡ;  

¶ ʧʨʦʩʤʦʪʨ ʠ ʠʥʪʝʨʧʨʝʪʘʮʠʷ ʛʠʧʝʨʪʝʢʩʪʘ (ʛʠʧʝʨʤʝʜʠʘ). 

                                                        
1 ʂʦʥʪʝʢʩʪ ï ʟʘʢʦʥʯʝʥʥʳʡ ʚ ʩʤʳʩʣʦʚʦʤ ʦʪʥʦʰʝʥʠʠ ʦʪʨʳʚʦʢ ʧʠʩʴʤʝʥʥʦʡ ʠʣʠ ʫʩʪʥʦʡ 
ʨʝʯʠ, ʥʝʦʙʭʦʜʠʤʳʡ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʩʤʳʩʣʘ ʦʪʜʝʣʴʥʦʛʦ ʚʭʦʜʷʱʝʛʦ ʚ ʥʝʛʦ ʩʣʦʚʘ 
ʠʣʠ ʬʨʘʟʳ. 



46 ʃʝʢʮʠʠ ʧʦ ʠʥʬʦʨʤʘʪʠʢʝ 
 

 

ʊʝʭʥʦʣʦʛʠʠ workflow ʩʣʫʞʘʪ ʜʣʷ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪʘ 
ʚ ʩʨʝʜʥʠʭ ʠ ʢʨʫʧʥʳʭ ʦʬʠʩʘʭ, ʜʣʷ ʥʠʭ ʭʘʨʘʢʪʝʨʥʳ: 

¶ ʧʦʜʜʝʨʞʢʘ ʤʥʦʛʦʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʡ ʨʘʙʦʪʳ ʩ ʥʝʩʢʦʣʴʢʠʤʠ ʟʘʜʘʯʘ-
ʤʠ ʦʜʥʦʚʨʝʤʝʥʥʦ;  

¶ ʯʝʪʢʘʷ ʩʪʨʫʢʪʫʨʠʟʘʮʠʷ ʚʳʧʦʣʥʝʥʠʷ ʨʘʙʦʪ ʧʦ ʨʦʣʷʤ ʠ ʜʦʢʫʤʝʥʪʘʤ ʩ 
ʢʦʥʪʨʦʣʝʤ ʠʩʧʦʣʥʝʥʠʷ. 
ɼʝʣʦʚʦʡ ʧʨʦʮʝʩʩ ʬʦʨʤʘʣʠʟʫʝʪʩʷ ʢʘʢ ʩʦʚʦʢʫʧʥʦʩʪʴ ʩʦʩʪʦʷʥʠʡ ʠ ʧʝ-

ʨʝʭʦʜʦʚ, ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʦʧʠʩʘʥʠʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ, ʢʘʢ ʤʠʥʠʤʫʤ, 
ʜʚʫʭ ʩʫʙʲʝʢʪʦʚ (ʥʘʧʨʠʤʝʨ, ʩʦʪʨʫʜʥʠʢʦʚ ʧʨʝʜʧʨʠʷʪʠʷ) ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ 
ʚʳʧʦʣʥʝʥʠʷ ʟʘʨʘʥʝʝ ʟʘʜʘʥʥʦʛʦ ʫʩʣʦʚʠʷ. ʏʘʩʪʥʳʤ ʩʣʫʯʘʝʤ ʪʘʢʦʛʦ ʚʟʘʠ-
ʤʦʜʝʡʩʪʚʠʷ ʷʚʣʷʝʪʩʷ ʧʨʦʩʪʘʷ ʧʝʨʝʩʳʣʢʘ ʜʦʢʫʤʝʥʪʘ ʠʟ ʪʦʯʢʠ ʚ ʪʦʯʢʫ. 

ʆʜʥʦʡ ʠʟ ʨʝʘʣʠʟʘʮʠʡ ʪʝʭʥʦʣʦʛʠʠ workflow ʷʚʣʷʝʪʩʷ ʪʘʢ ʥʘʟʳʚʘʝ-
ʤʘʷ çʩʠʩʪʝʤʘ ʛʨʘʬʦʚè, ʛʜʝ ʢʘʞʜʳʡ ʰʘʛ ʦʪʨʘʞʘʝʪ ʜʚʠʞʝʥʠʝ ʟʘʜʘʥʠʷ, 
ʩʚʷʟʘʥʥʦʛʦ ʩ ʜʦʢʫʤʝʥʪʦʤ, ʠʣʠ ʧʨʦʩʪʦ ʧʝʨʝʜʚʠʞʝʥʠʝ ʜʦʢʫʤʝʥʪʘ ʦʪ ʦʜʥʦ-
ʛʦ ʩʫʙʲʝʢʪʘ ʢ ʜʨʫʛʦʤʫ. ʇʨʠ ʵʪʦʤ ʥʘ ʯʝʣʦʚʝʢʘ, ʦʪʚʝʯʘʶʱʝʛʦ ʟʘ ʧʨʘʚʠʣʴ-
ʥʦʩʪʴ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʩʭʝʤʳ, ʣʦʞʠʪʩʷ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ʫʯʝʪʘ ʚʩʝ-
ʚʦʟʤʦʞʥʳʭ ʥʝʧʨʝʜʚʠʜʝʥʥʳʭ (ʠʣʠ ʦʪʢʘʟʥʳʭ) ʩʠʪʫʘʮʠʡ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ 
ʚʦʟʥʠʢʥʫʪʴ ʥʘ ʧʫʪʠ ʜʚʠʞʝʥʠʷ ʜʦʢʫʤʝʥʪʘ.  

ɼʨʫʛʘʷ ʨʝʘʣʠʟʘʮʠʷ ʦʩʥʦʚʳʚʘʝʪʩʷ ʥʘ ʧʦʥʷʪʠʠ çʮʠʢʣè. ɺ ʵʪʦʤ ʩʣʫ-
ʯʘʝ ʧʦʜʨʘʟʫʤʝʚʘʝʪʩʷ, ʯʪʦ ʥʘʠʤʝʥʴʰʠʤ ʵʣʝʤʝʥʪʦʤ ʚ ʩʭʝʤʝ ʚʟʘʠʤʦʜʝʡ-
ʩʪʚʠʷ ʷʚʣʷʝʪʩʷ ʮʠʢʣ, ʫʯʠʪʳʚʘʶʱʠʡ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʤʝʞʜʫ ʜʚʫʤʷ ʧʨʦ-
ʠʟʚʦʣʴʥʳʤʠ ʩʫʙʲʝʢʪʘʤʠ. ʇʨʠ ʵʪʦʤ ʩʠʩʪʝʤʘ ʩʘʤʘ ʦʪʩʣʝʞʠʚʘʝʪ ʧʨʘʚʠʣʴ-
ʥʦʩʪʴ ʧʨʦʪʝʢʘʥʠʷ ʧʨʦʮʝʩʩʘ ʠ ʚ ʩʣʫʯʘʝ ʦʰʠʙʢʠ ʧʦʢʘʟʳʚʘʝʪ ʤʝʩʪʦ ʥʝʢʦʨ-
ʨʝʢʪʥʦʩʪʠ ʩ ʫʢʘʟʘʥʠʝʤ ʝʝ ʧʨʠʯʠʥʳ, ʧʦʩʣʝ ʯʝʛʦ ʧʨʝʢʨʘʱʘʝʪʩʷ ʚʦʩʧʨʦʠʟ-
ʚʝʜʝʥʠʝ ʥʦʚʦʛʦ ʧʨʦʮʝʩʩʘ.  

ʋʩʪʘʥʦʚʣʝʥʠʝ ʧʨʘʚʠʣ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʡ ʩʫʙʲʝʢʪʦʚ ʜʦʢʫʤʝʥʪʦʦʙʦ-
ʨʦʪʘ ʜʦʧʦʣʥʷʝʪʩʷ ʟʘʜʘʥʠʝʤ ʙʝʟʫʩʣʦʚʥʦʡ ʠ ʫʩʣʦʚʥʦʡ ʤʘʨʰʨʫʪʠʟʘʮʠʠ ʜʦ-
ʢʫʤʝʥʪʦʚ (ʧʦ ʵʣʝʢʪʨʦʥʥʦʡ ʧʦʯʪʝ) ʠ ʚʨʝʤʝʥʠ ʦʙʨʘʙʦʪʢʠ ʜʦʢʫʤʝʥʪʘ ʜʣʷ 
ʢʦʥʪʨʦʣʷ ʠ ʫʯʝʪʘ ʠʩʧʦʣʥʝʥʠʷ. 

ɺʳʚʦʜ ʠʥʬʦʨʤʘʮʠʠ ʦʩʫʱʝʩʪʚʣʷʶʪ ʧʫʪʝʤ ʧʝʯʘʪʠ ʜʦʢʫʤʝʥʪʦʚ, ʧʫʙ-
ʣʠʢʘʮʠʠ ʠʭ ʥʘ Web-ʩʝʨʚʝʨʘʭ, ʚ ʦʙʱʠʭ ʧʦʯʪʦʚʳʭ ʧʘʧʢʘʭ ʠ ʵʣʝʢʪʨʦʥʥʳʭ 
ʜʦʩʢʘʭ ʦʙʲʷʚʣʝʥʠʡ ʠʣʠ ʨʘʩʩʳʣʢʠ ʧʦ ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʷʤ. 

 

3.08 ʆʙʟʦʨ ʩʨʝʜʩʪʚ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʫʯʨʝʞʜʝʥʠʡ  
 

ʀʥʬʦʨʤʘʮʠʦʥʥʦ-ʧʨʦʛʨʘʤʤʥʳʝ ʩʨʝʜʩʪʚʘ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʫʯʨʝʞʜʝ-
ʥʠʡ ʜʝʣʷʪʩʷ ʥʘ ʩʣʝʜʫʶʱʠʝ ʢʘʪʝʛʦʨʠʠ: 

¶ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʠ ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʝ ʧʘʢʝʪʳ ʦʬʠʩʥʦʡ ʘʚʪʦʤʘʪʠʟʘ-
ʮʠʠ;  

¶ ʩʠʩʪʝʤʳ ʜʣʷ ʦʨʛʘʥʠʟʘʮʠʠ ʛʨʫʧʧʦʚʦʡ ʨʘʙʦʪʳ;  

¶ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʵʣʝʢʪʨʦʥʥʳʤʠ ʜʦʢʫʤʝʥʪʘʤʠ;  

¶ ʩʨʝʜʩʪʚʘ ʫʧʨʘʚʣʝʥʠʷ ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪʦʤ. 



ʃʝʢʮʠʠ ʧʦ ʠʥʬʦʨʤʘʪʠʢʝ 47 
 

 

ʉʨʝʜʩʪʚʘ ʦʬʠʩʥʦʡ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʠ ʢʦʣʣʝʢʪʠʚʥʦʡ ʨʘʙʦʪʳ 
ʚ ʩʝʪʠ 

ʆʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʩʨʝʜʩʪʚ ʦʬʠʩʥʦʡ ʘʚʪʦʤʘʪʠ-
ʟʘʮʠʠ ʷʚʣʷʝʪʩʷ ʦʧʠʩʘʥʥʳʡ ʚʳʰʝ ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʡ ʧʘʢʝʪ Microsoft Office.  

ɼʣʷ ʨʘʟʨʘʙʦʪʢʠ ʠ ʨʘʟʤʝʱʝʥʠʷ ʧʨʠʢʣʘʜʥʳʭ ʧʨʦʛʨʘʤʤ, ʦʨʠʝʥʪʠʨʦ-
ʚʘʥʥʳʭ ʥʘ ʩʦʚʤʝʩʪʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʠʥʬʦʨʤʘʮʠʠ, ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʩʠʩ-
ʪʝʤʘ Lotus Notes, ʧʨʝʜʩʪʘʚʣʷʶʱʘʷ ʩʦʙʦʡ ʧʣʘʪʬʦʨʤʫ ʪʠʧʘ ʢʣʠʝʥʪ-
ʩʝʨʚʝʨ. ʉʠʩʪʝʤʘ Lotus Notes ʧʦʟʚʦʣʷʝʪ ʧʦʣʴʟʦʚʘʪʝʣʷʤ ʧʦʣʫʯʘʪʴ, ʦʪʩʣʝ-
ʞʠʚʘʪʴ, ʩʦʚʤʝʩʪʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʠ ʩʦʟʜʘʚʘʪʴ ʠʥʬʦʨʤʘʮʠʶ, ʧʨʝʜʥʘʟʥʘ-
ʯʝʥʥʫʶ ʜʣʷ ʜʦʢʫʤʝʥʪʦʚ. ʕʪʘ ʠʥʬʦʨʤʘʮʠʷ ʤʦʞʝʪ ʧʦʩʪʫʧʘʪʴ ʚ ʨʘʟʣʠʯʥʳʭ 
ʬʦʨʤʘʪʘʭ, ʪʘʢʠʭ ʢʘʢ ʪʝʢʩʪʳ, ʠʟʦʙʨʘʞʝʥʠʷ, ʚʠʜʝʦ ʠ ʟʚʫʢ, ʠ ʦʪ ʨʘʟʣʠʯʥʳʭ 
ʠʩʪʦʯʥʠʢʦʚ, ʪʘʢʠʭ ʢʘʢ ʢʦʤʧʴʶʪʝʨʥʳʝ ʧʨʠʢʣʘʜʥʳʝ ʩʠʩʪʝʤʳ, ʦʧʝʨʘʪʠʚʥʳʝ 
ʩʠʩʪʝʤʳ, ʩʢʘʥʝʨʳ ʠʣʠ ʬʘʢʩ-ʘʧʧʘʨʘʪʳ. ʇʦʣʴʟʦʚʘʪʝʣʷʤ ʩʠʩʪʝʤʘ Lotus 
Notes ʦʙʝʩʧʝʯʠʚʘʝʪ ʜʦʩʪʫʧ ʢ ʩʝʪʠ ʯʝʨʝʟ ʣʶʙʦʡ ʧʨʠʤʝʥʷʝʤʳʡ ʠʤʠ ʛʨʘ-
ʬʠʯʝʩʢʠʡ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ ʠʥʪʝʨʬʝʡʩ (Windows, Mac, OS/2, Unix). 

ɹʘʟʘ ʜʦʢʫʤʝʥʪʦʚ Notes ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʨʝʜʩʪʚʦ ʭʨʘʥʝʥʠʷ 
ʦʙʲʝʢʪʦʚ, ʧʨʠ ʧʦʤʦʱʠ ʢʦʪʦʨʦʛʦ ʧʦʣʴʟʦʚʘʪʝʣʠ ʤʦʛʫʪ ʚʳʟʳʚʘʪʴ, ʦʪʩʣʝʞʠ-
ʚʘʪʴ, ʭʨʘʥʠʪʴ ʠ ʧʨʝʦʙʨʘʟʦʚʳʚʘʪʴ ʠʥʬʦʨʤʘʮʠʶ ʚ ʩʚʦʝʡ ʩʝʪʠ. ɹʘʟʘ ʜʦʢʫ-
ʤʝʥʪʦʚ ʤʦʞʝʪ ʩʦʚʤʝʩʪʥʦ ʵʢʩʧʣʫʘʪʠʨʦʚʘʪʴʩʷ ʧʦʣʴʟʦʚʘʪʝʣʷʤʠ, ʧʨʠʩʦʝʜʠ-
ʥʝʥʥʳʤʠ ʢ ʦʜʥʦʡ ʠ ʪʦʡ ʞʝ ʩʝʪʠ. 

 

3.09 ʉʨʝʜʩʪʚʘ ʫʧʨʘʚʣʝʥʠʷ ʵʣʝʢʪʨʦʥʥʳʤʠ ʜʦʢʫʤʝʥʪʘʤʠ 
 

ʉʪʝʨʞʥʝʤ ʣʶʙʦʡ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʵʣʝʢʪʨʦʥʥʳʤʠ ʜʦʢʫʤʝʥʪʘʤʠ 
ʷʚʣ̫ʝʪʩʷ ʘʨʭʠʚ, ʛʜʝ ʜʦʢʫʤʝʥʪʳ ʥʘʭʦʜʷʪʩʷ ʚ ʧʨʦʮʝʩʩʝ ʨʘʙʦʪʳ ʥʘʜ ʥʠʤʠ ʠ 
ʛʜʝ ʦʥʠ ʦʩʪʘʶʪʩʷ ʜʦ ʪʝʭ ʧʦʨ, ʧʦʢʘ ʩʦʜʝʨʞʘʱʘʷʩʷ ʚ ʥʠʭ ʠʥʬʦʨʤʘʮʠʷ 
ʧʨʝʜʩʪʘʚʣʷʝʪ ʠʥʪʝʨʝʩ. ʇʦʜ ʵʣʝʢʪʨʦʥʥʳʤ ʘʨʭʠʚʦʤ ʧʦʥʠʤʘʝʪʩʷ ʩʦʚʦʢʫʧ-
ʥʦʩʪʴ ʘʧʧʘʨʘʪʥʦ-ʧʨʦʛʨʘʤʤʥʳʭ ʩʨʝʜʩʪʚ ʠ ʪʝʭʥʦʣʦʛʠʡ ʜʣʷ ʩʦʟʜʘʥʠʷ ʭʨʘ-
ʥʠʣʠʱʘ ʵʣʝʢʪʨʦʥʥʳʭ ʜʦʢʫʤʝʥʪʦʚ ʠ ʦʙʝʩʧʝʯʝʥʠʷ ʜʦʩʪʫʧʘ ʢ ʥʠʤ ʠʟ ʩʠʩʪʝʤ 
ʫʧʨʘʚʣʝʥʠʷ ʵʣʝʢʪʨʦʥʥʳʤʠ ʜʦʢʫʤʝʥʪʘʤʠ. ʕʣʝʢʪʨʦʥʥʳʝ ʜʦʢʫʤʝʥʪʳ ï ʵʪʦ 
ʚʩʝ ʜʦʢʫʤʝʥʪʳ, ʩʦʟʜʘʥʥʳʝ ʵʣʝʢʪʨʦʥʥʳʤʠ ʩʨʝʜʩʪʚʘʤʠ ʚ ʚʠʜʝ ʪʝʢʩʪʦʚʳʭ 
ʠʣʠ ʛʨʘʬʠʯʝʩʢʠʭ ʬʘʡʣʦʚ. 

ʉʠʩʪʝʤʘ ʫʧʨʘʚʣʝʥʠʷ ʜʦʢʫʤʝʥʪʘʤʠ DOCS OPEN 
ʇʨʦʛʨʘʤʤʥʳʡ ʧʨʦʜʫʢʪ DOCS OPEN (ʢʦʤʧʘʥʠʷ PC DOCS Inc.) ʧʦ-

ʟʚʦʣʷʝʪ ʦʨʛʘʥʠʟʦʚʘʪʴ ʵʣʝʢʪʨʦʥʥʳʡ ʘʨʭʠʚ ʥʘ ʧʨʝʜʧʨʠʷʪʠʠ. ʉʠʩʪʝʤʘ 
ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʭʨʘʥʝʥʠʷ, ʧʦʠʩʢʘ ʠ ʦʙʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʠ, ʭʨʘʥʷ-
ʱʝʡʩʷ ʚ ʨʘʩʧʨʝʜʝʣʝʥʥʦʡ ʛʝʪʝʨʦʛʝʥʥʦʡ ʩʨʝʜʝ ʥʘ ʥʘʢʦʧʠʪʝʣʷʭ ʨʘʟʣʠʯ-
ʥʦʡ ʧʨʠʨʦʜʳ. 

ʉʠʩʪʝʤʘ ʧʦʩʪʨʦʝʥʘ ʧʦ ʘʨʭʠʪʝʢʪʫʨʝ çʢʣʠʝʥʪ-ʩʝʨʚʝʨè. DOCS Open 
ʠʤʝʝʪ ʤʠʥʠʤʫʤ ʜʚʘ ʩʝʨʚʝʨʘ: ʩʝʨʚʝʨ ʙʠʙʣʠʦʪʝʢʠ, ʢʦʪʦʨʳʡ ʭʨʘʥʠʪ ʢʘʨ-
ʪʦʯʢʠ ʜʦʢʫʤʝʥʪʦʚ, ʠ ʩʝʨʚʝʨ ʜʦʢʫʤʝʥʪʦʚ, ʭʨʘʥʷʱʠʡ ʩʘʤʠ ʜʦʢʫʤʝʥʪʳ; ʦʙʘ 
ʩʝʨʚʝʨʘ ʤʦʛʫʪ ʩ ʫʩʧʝʭʦʤ ʬʫʥʢʮʠʦʥʠʨʦʚʘʪʴ ʥʘ ʦʜʥʦʡ ʤʘʰʠʥʝ. ʉʝʨʚʝʨ 
ʜʦʢʫʤʝʥʪʦʚ ʤʦʞʝʪ ʩʪʨʦʠʪʴʩʷ ʥʘ ʦʩʥʦʚʝ ʣʶʙʦʡ ʩʝʪʝʚʦʡ ʦʧʝʨʘʮʠʦʥʥʦʡ 
ʩʠʩʪʝʤʳ. ʆʩʥʦʚʥʦʝ ʚʥʠʤʘʥʠʝ ʬʠʨʤʘ ʫʜʝʣʝ̫ʪ ʧʦʜʜʝʨʞʢʝ Novell NetWare 
ʠ Windows NT. 
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ʉʭʝʤʳ ʭʨʘʥʝʥʠʷ ʜʦʢʫʤʝʥʪʦʚ ʚ DOCS Open ʦʩʥʦʚʘʥʳ ʥʘ ʩʝʪʝʚʦʡ 
ʬʘʡʣʦʚʦʡ ʩʠʩʪʝʤʝ ʠ ʠʝʨʘʨʭʠʯʝʩʢʦʡ ʩʠʩʪʝʤʝ ʫʧʨʘʚʣʝʥʠʷ ʭʨʘʥʝʥʠʝʤ 
ʬʘʡʣʦʚ. ɼʦʢʫʤʝʥʪʳ ʭʨʘʥʷʪʩʷ ʚ ʬʘʡʣʘʭ, ʢʦʪʦʨʳʝ ʨʘʟʤʝʱʘʶʪʩʷ ʥʘ ʬʘʡ-
ʣʦʚʦʤ ʩʝʨʚʝʨʝ. ʇʨʝʜʫʩʤʦʪʨʝʥʘ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʣʫʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʫʜʘ-
ʣʝʥʠʷ ʨʝʜʢʦ ʠʩʧʦʣʴʟʫʝʤʳʭ ʜʦʢʫʤʝʥʪʦʚ. ɼʦʢʫʤʝʥʪʳ ʨʝʜʘʢʪʠʨʫʶʪʩʷ ʥʝʧʦ-
ʩʨʝʜʩʪʚʝʥʥʦ ʧʦ ʤʝʩʪʫ ʭʨʘʥʝʥʠʷ. ʂʘʞʜʳʡ ʜʦʢʫʤʝʥʪ ʚ ʩʠʩʪʝʤʝ DOCS 
Open ʩʥʘʙʞʘʝʪʩʷ ʫʯʝʪʥʦʡ ʢʘʨʪʦʯʢʦʡ. DOCS Open ʧʦʟʚʦʣʷʝʪ ʥʘʭʦʜʠʪʴ 
ʜʦʢʫʤʝʥʪʳ ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʜʦʢʫʤʝʥʪʘ. 

ʇʦʠʩʢʦʚʳʝ ʚʦʟʤʦʞʥʦʩʪʠ DOCS Open ʦʩʥʦʚʘʥʳ ʥʘ ʠʥʪʝʨʬʝʡʩʝ ʟʘ-
ʧʨʦʩʘ ʧʦ ʦʙʨʘʟʮʫ QBE (Query By Example). ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʥʘʡʪʠ ʜʦʢʫ-
ʤʝʥʪ, ʥʝʦʙʭʦʜʠʤʦ ʟʘʧʦʣʥʠʪʴ ʧʨʝʜʧʦʣʘʛʘʝʤʫʶ ʢʘʨʪʦʯʢʫ ʜʦʢʫʤʝʥʪʘ. ɺ ʦʪ-
ʚʝʪ ʩʠʩʪʝʤʘ ʚʳʜʘʝʪ ʩʧʠʩʦʢ ʜʦʢʫʤʝʥʪʦʚ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʚʚʝʜʝʥʥʳʤ 
ʜʘʥʥʳʤ. ʇʦʣʴʟʦʚʘʪʝʣʠ ʠʤʝʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʦʙʲʝʜʠʥʷʪʴ ʜʦʢʫʤʝʥʪʳ ʚ 
ʧʘʧʢʠ.  

DOCS Open ʧʦʜʜʝʨʞʠʚʘʝʪ ʨʘʩʧʨʝʜʝʣʝʥʥʫʶ ʦʙʨʘʙʦʪʢʫ ʜʦʢʫʤʝʥʪʦʚ. 
ʇʦʵʪʦʤʫ ʜʦʢʫʤʝʥʪʳ ʚʩʝʛʜʘ ʥʘʭʦʜʷʪʩʷ ʥʘ ʪʝʭ ʩʝʨʚʝʨʘʭ, ʢʫʜʘ ʦʥʠ ʧʝʨʚʦ-
ʥʘʯʘʣʴʥʦ ʙʳʣʠ ʧʦʣʦʞʝʥʳ. ɼʦʢʫʤʝʥʪ ʧʝʨʝʜʘʝʪʩʷ ʧʦʣʴʟʦʚʘʪʝʣʶ ʪʦʣʴʢʦ ʚ 
ʪʦʪ ʤʦʤʝʥʪ, ʢʦʛʜʘ ʦʥ ʝʤʫ ʥʫʞʝʥ ʜʣʷ ʦʙʨʘʙʦʪʢʠ. 

ʇʨʠ ʨʝʜʘʢʪʠʨʦʚʘʥʠʠ ʜʦʢʫʤʝʥʪ ʚʠʜʦʠʟʤʝʥʷʝʪʩʷ ʧʨʷʤʦ ʧʦ ʤʝʩʪʫ ʩʚʦ-
ʝʛʦ ʭʨʘʥʝʥʠʷ. DOCS Open ʧʦʟʚʦʣʷʝʪ ʨʝʜʘʢʪʠʨʦʚʘʪʴ ʩ ʚʨʝʤʝʥʥʳʤ ʢʦʧʠ-
ʨʦʚʘʥʠʝʤ ʜʦʢʫʤʝʥʪʦʚ ʥʘ ʣʦʢʘʣʴʥʳʡ ʜʠʩʢ. 

ʅʘʠʙʦʣʝʝ ʩʠʣʴʥʦʡ ʩʪʦʨʦʥʦʡ DOCS Open ʷʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʚʝ-
ʜʝʥʠʷ ʨʘʩʧʨʝʜʝʣʝʥʥʳʭ ʠ ʫʜʘʣʝʥʥʳʭ ʘʨʭʠʚʦʚ ʠʥʬʦʨʤʘʮʠʠ.  

DOCS Open ʦʙʣʘʜʘʝʪ ʨʘʟʚʠʪʳʤʠ ʩʨʝʜʩʪʚʘʤʠ ʟʘʱʠʪʳ ʜʦʢʫʤʝʥʪʦʚ. 
ʉʠʩʪʝʤʘ ʤʦʞʝʪ ʦʧʨʝʜʝʣʷʪʴ ʧʨʘʚʘ ʜʦʩʪʫʧʘ ʢ ʢʘʨʪʦʯʢʝ ʜʦʢʫʤʝʥʪʘ ʠ ʢ ʩʘ-
ʤʦʤʫ ʪʝʣʫ ʜʦʢʫʤʝʥʪʘ. 

 

ʉʠʩʪʝʤʘ ʫʧʨʘʚʣʝʥʠʷ ʜʦʢʫʤʝʥʪʘʤʠ Excalibur EFS 

ɼʨʫʛʠʤ ʧʨʠʤʝʨʦʤ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʵʣʝʢʪʨʦʥʥʳʤʠ ʜʦʢʫʤʝʥʪʘʤʠ 
ʷʚʣʷʝʪʩʷ ʧʨʦʜʫʢʪ Excalibur EFS ʬʠʨʤʳ Excalibur Technologies Corp. ʉʝʨ-
ʚʝʨʥʦʝ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʜʘʥʥʦʡ ʩʠʩʪʝʤʳ ʬʫʥʢʮʠʦʥʠʨʫʝʪ ʚ 
ʩʨʝʜʝ ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ Unix, ʘ ʢʣʠʝʥʪʩʢʠʝ ʨʘʙʦʯʠʝ ʤʝʩʪʘ ʤʦʛʫʪ 
ʨʘʙʦʪʘʪʴ ʧʦʜ MS Windows. ɺ ʢʘʯʝʩʪʚʝ ʙʘʟʳ ʜʘʥʥʳʭ ʫʯʝʪʥʳʭ ʢʘʨʪʦʯʝʢ 
ʤʦʛʫʪ ʧʨʠʤʝʥʷʪʴʩʷ ʉʋɹɼ Oracle, Informix, Sybase ʠ Ingres. ʕʪʘ ʩʠʩʪʝʤʘ 
ʠʩʧʦʣʴʟʫʝʪ ʥʦʚʝʡʰʠʝ ʪʝʭʥʦʣʦʛʠʠ ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ ʠ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥ-
ʪʝʣʣʝʢʪʘ ʠ ʦʩʥʦʚʘʥʥʳʝ ʥʘ ʥʠʭ ʤʝʪʦʜ ʥʝʯʝʪʢʦʛʦ ʧʦʠʩʢʘ ʧʦ ʧʦʣʥʦʤʫ ʩʦ-
ʜʝʨʞʘʥʠʶ ʜʦʢʫʤʝʥʪʘ ʠ çʢʦʤʧʘʢʪʥʳʡè ʩʧʦʩʦʙ ʠʥʜʝʢʩʠʨʦʚʘʥʠʷ (30% ʠʩ-
ʭʦʜʥʦʛʦ ʪʝʢʩʪʘ ʧʨʦʪʠʚ 70ï100% ʜʣʷ ʧʦʣʥʦʪʝʢʩʪʦʚʦʛʦ ʧʦʠʩʢʘ). ʅʝʯʝʪʢʠʡ 
ʧʦʠʩʢ ʩʦʢʨʘʱʘʝʪ ʜʦ ʤʠʥʠʤʫʤʘ ʚʣʠʷʥʠʝ ʦʰʠʙʦʢ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʩʠʤʚʦ-
ʣʦʚ, ʦʰʠʙʦʢ ʥʘʙʦʨʘ ʥʘ ʢʣʘʚʠʘʪʫʨʝ ʧʨʠ ʚʚʦʜʝ ʜʘʥʥʳʭ, ʘ ʪʘʢʞʝ ʦʰʠʙʦʢ 
ʧʨʘʚʦʧʠʩʘʥʠʷ ʚ ʟʘʧʨʦʩʘʭ ʧʦʠʩʢʘ. ʇʘʢʝʪ ʙʘʟʠʨʫʝʪʩʷ ʥʘ ʦʨʠʛʠʥʘʣʴʥʦʡ 
ʪʝʭʥʦʣʦʛʠʠ ʘʜʘʧʪʠʚʥʦʛʦ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʦʙʨʘʟʦʚ APRP ʠ ʨʝʘʣʠʟʦʚʘʥ ʩ 
ʧʦʤʦʱʴʶ ʤʝʭʘʥʠʟʤʘ ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ. ʕʪʘ ʪʝʭʥʦʣʦʛʠʷ ʦʙʝʩʧʝʯʠʚʘʝʪ 
ʘʚʪʦʤʘʪʠʯʝʩʢʫʶ ʠʥʜʝʢʩʘʮʠʶ ʚʩʝʛʦ ʩʦʜʝʨʞʘʥʠʷ ʜʦʢʫʤʝʥʪʘ, ʯʪʦ ʠʩʢʣʶʯʘ-
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ʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚʳʙʠʨʘʪʴ ʚʨʫʯʥʫʶ ʢʣʶʯʝʚʳʝ ʩʣʦʚʘ ʠ ʜʘʝʪ ʚʦʟʤʦʞ-
ʥʦʩʪʴ ʥʝʯʝʪʢʦʛʦ ʧʦʠʩʢʘ ʣʶʙʦʛʦ ʩʣʦʚʘ ʚ ʜʦʢʫʤʝʥʪʝ. 

 

3.10 ʉʨʝʜʩʪʚʘ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪʘ 
 

ɺ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʚ ʟʘʨʫʙʝʞʥʳʭ ʩʪʨʘʥʘʭ ʧʦʣʴʟʫʶʪʩʷ ʦʩʦʙʦʡ ʧʦʧʫ-
ʣʷʨʥʦʩʪʴʶ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʝ ʩʠʩʪʝʤʳ ʧʦʩʪʨʦʝʥʠʷ ʠ ʫʧʨʘʚʣʝʥʠʷ ʜʝ-
ʣʦʚʳʤʠ ʧʨʦʮʝʩʩʘʤʠ ʚ ʦʨʛʘʥʠʟʘʮʠʷʭ. ʉ ʧʦʤʦʱʴʶ ʪʘʢʠʭ ʩʠʩʪʝʤ ʤʦʞʥʦ ʦʨ-
ʛʘʥʠʟʦʚʘʪʴ ʩʠʩʪʝʤʫ ʵʣʝʢʪʨʦʥʥʦʛʦ ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪʘ ʥʘ ʧʨʝʜʧʨʠʷʪʠʠ, ʘ 
ʪʘʢʞʝ ʩʠʩʪʝʤʫ ʢʦʥʪʨʦʣʷ ʚʳʧʦʣʥʝʥʠʷ ʟʘʜʘʥʠʡ ʠ ʟʘʛʨʫʟʢʠ ʩʦʪʨʫʜʥʠʢʦʚ. 
ɼʘʥʥʳʝ ʩʠʩʪʝʤʳ ʦʪʥʦʩʷʪʩʷ ʢ ʪʠʧʫ workflow. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʦʥʠ 
ʩʪʘʚʷʪ ʮʝʣʴʶ ʥʝ ʧʦʣʥʳʡ ʦʪʢʘʟ ʦʪ ʙʫʤʘʞʥʳʭ ʜʦʢʫʤʝʥʪʦʚ (ʯʪʦ ʥʝʚʦʟʤʦʞʥʦ 
ʧʦ ʨʷʜʫ ʧʨʠʯʠʥ, ʛʣʘʚʥʳʤʠ ʠʟ ʢʦʪʦʨʳʭ ʷʚʣʷʁ ʪʩʷ ʧʨʠʯʠʥʳ ʶʨʠʜʠʯʝʩʢʦʛʦ 
ʭʘʨʘʢʪʝʨʘ), ʘ ʩʚʝʜʝʥʠʝ ʢ ʤʠʥʠʤʫʤʫ ʧʝʨʝʤʝʱʝʥʠʝ ʙʫʤʘʛ ʚʥʫʪʨʠ ʧʨʝʜ-
ʧʨʠʷʪʠʷ. 

ʇʘʢʝʪ ʫʧʨʘʚʣʝʥʠʷ ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪʦʤ Action Workflow 

ɿʘʯʘʩʪʫʶ ʚʦʟʥʠʢʘʝʪ ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʦʨʛʘʥʠʟʘʮʠʠ ʦʧʨʝʜʝʣʝʥʥʳʭ 
ʤʘʨʰʨʫʪʦʚ ʨʘʙʦʪʳ ʥʘʜ ʜʦʢʫʤʝʥʪʘʤʠ (ʤʘʨʰʨʫʪʠʟʘʮʠʷ) ʠ ʢʦʥʪʨʦʣʷ ʠʩ-
ʧʦʣʥʠʪʝʣʴʩʢʦʡ ʜʠʩʮʠʧʣʠʥʳ. ʂʦʛʜʘ ʥʝʪ ʫʩʪʦʷʚʰʠʭʩʷ ʤʘʨʰʨʫʪʦʚ ʦʙʨʘʙʦʪ-
ʢʠ ʠʥʬʦʨʤʘʮʠʠ ʠ ʞʝʣʘʪʝʣʴʥʦ ʦʩʫʱʝʩʪʚʠʪʴ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʫʶ ʠʣʠ ʧʘ-
ʨʘʣʣʝʣʴʥʫʶ ʨʘʩʩʳʣʢʫ ʥʝʦʙʭʦʜʠʤʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ, ʤʦʞʥʦ ʚʦʩʧʦʣʴʟʦ-
ʚʘʪʴʩʷ çʩʚʦʙʦʜʥʳʤ ʤʘʨʰʨʫʪʠʟʘʪʦʨʦʤè, ʩʦʟʜʘʥʥʳʤ ʠ ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʤ 
ʚ ʩʠʩʪʝʤʫ DOCS Open. ʇʦʩʨʝʜʩʪʚʦʤ ʵʪʦʛʦ ʤʘʨʰʨʫʪʠʟʘʪʦʨʘ ʤʦʞʥʦ ʠʟ 
ʩʧʠʩʢʘ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʩʠʩʪʝʤʳ ʠʣʠ ʛʨʫʧʧ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʚʳʙʨʘʪʴ ʘʜʨʝ-
ʩʘʪʦʚ ʢʦʨʨʝʩʧʦʥʜʝʥʪʦʚ, ʥʘʟʥʘʯʠʪʴ ʜʣʠʪʝʣʴʥʦʩʪʴ ʨʘʙʦʪʳ, ʧʨʦʩʤʦʪʨʝʪʴ 
ʩʪʘʪʫʩ ʨʘʙʦʪ (ʧʦʣʫʯʝʥʘ / ʧʨʦʯʠʪʘʥʘ / ʚʳʧʦʣʥʝʥʘ ʠ ʪ.ʜ.), ʧʨʦʩʣʝʜʠʪʴ ʠʩ-
ʪʦʨʠʶ ʨʘʙʦʪʳ ʥʘʜ ʪʦʡ ʠʣʠ ʠʥʦʡ ʠʥʬʦʨʤʘʮʠʝʡ. ɺ ʩʣʫʯʘʝ ʞʝ, ʢʦʛʜʘ ʠʤʝ-
ʶʪʩʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʩʪʘʙʠʣʴʥʳʝ ʤʘʨʰʨʫʪʳ ʭʦʞʜʝʥʠʷ ʜʦʢʫʤʝʥʪʦʚ, ʧʨʝʜ-
ʧʦʯʪʠʪʝʣʴʥʝʝ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚʦʟʤʦʞʥʦʩʪʠ ʧʨʦʜʫʢʪʘ Action Workflow ʢʦʤ-
ʧʘʥʠʠ Action Technologies. 

ʇʘʢʝʪ ʵʣʝʢʪʨʦʥʥʦʛʦ ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪʘ Staffware 

ʕʪʦʪ ʧʘʢʝʪ ʨʘʙʦʪʘʝʪ ʧʦ ʪʝʭʥʦʣʦʛʠʠ çʢʣʠʝʥʪ-ʩʝʨʚʝʨè, ʦʪʥʦʩʠʪʩʷ ʢ 
ʢʣʘʩʩʫ workflow ʠ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʩʣʝʜʫʶʱʠʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ: 

¶ ʧʦʜʜʝʨʞʢʘ ʢʦʣʣʝʢʪʠʚʥʦʡ ʨʘʙʦʪʳ ʩ ʤʥʦʞʝʩʪʚʦʤ ʟʘʜʘʥʠʡ ʙʦʣʴʰʦʛʦ 
ʯʠʩʣʘ ʠʩʧʦʣʥʠʪʝʣʝʡ;  

¶ ʜʠʥʘʤʠʯʝʩʢʦʝ ʫʧʨʘʚʣʝʥʠʝ ʠ ʢʦʥʪʨʦʣʴ ʠʩʧʦʣʥʝʥʠʷ ʨʘʙʦʪ;  

¶ ʠʥʪʝʛʨʠʨʫʝʤʦʩʪʴ ʩ ʨʘʟʥʳʤʠ ʧʨʠʣʦʞʝʥʠʷʤʠ ʧʦʜ Windows ʠ Unix;  

¶ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʨʘʟʣʠʯʥʳʭ ʧʣʘʪʬʦʨʤ. 
StaffWare ʧʦʟʚʦʣʷʝʪ ʧʨʦʩʪʳʤ ʩʧʦʩʦʙʦʤ ʤʘʨʰʨʫʪʠʟʠʨʦʚʘʪʴ ʜʦʢʫʤʝʥ-

ʪʦʧʦʪʦʢ ʠ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʠʩʧʦʣʥʝʥʠʝ ʜʦʢʫʤʝʥʪʦʚ ʧʦ ʚʨʝʤʝʥʠ ʠ ʜʘʪʝ ʠʩ-
ʧʦʣʥʝʥʠʷ. StaffWare ʩʧʦʩʦʙʥʘ ʠʥʪʝʛʨʠʨʦʚʘʪʴʩʷ ʩ ʜʨʫʛʠʤʠ ʧʨʦʜʫʢʪʘʤʠ, 
ʧʦʜʜʝʨʞʠʚʘʶʱʠʤʠ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʡ ʚʚʦʜ ʚʭʦʜʷʱʠʭ ʜʦʢʫʤʝʥʪʦʚ, 
ʚʝʜʝʥʠʝ ʘʨʭʠʚʘ ʜʦʢʫʤʝʥʪʦʚ, ʢʨʠʧʪʦʛʨʘʬʠʯʝʩʢʫʶ ʟʘʱʠʪʫ ʠʥʬʦʨʤʘʮʠʠ ʠ 
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ʧʨʦʯ. ɼʣʷ ʤʦʱʥʳʭ ʩʠʩʪʝʤ ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪʘ ʠʤʝʶʪʩʷ ʚʝʨʩʠʠ StaffWare 
on Oracle ʠ StaffWare on Infirmix.  

ɺ StaffWare ʚʩʪʨʦʝʥ ʫʜʦʙʥʳʡ ʛʨʘʬʠʯʝʩʢʠʡ ʧʦʩʪʨʦʠʪʝʣʴ ʧʨʦʮʝʜʫʨ, 
ʥʘʛʣʷʜʥʦ ʦʪʨʘʞʘʶʱʠʡ ʤʘʨʰʨʫʪ ʧʨʦʭʦʞʜʝʥʠʷ ʜʦʢʫʤʝʥʪʦʚ ʠ ʘʣʛʦʨʠʪʤ ʠʭ 
ʦʙʨʘʙʦʪʢʠ. ʉʠʩʪʝʤʘ ʵʣʝʢʪʨʦʥʥʦʛʦ ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 
ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʦʡ ʩʨʝʜʳ StaffWare ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʤʥʦʞʝʩʪʚʦ ʧʨʦ-
ʮʝʜʫʨ, ʢʦʪʦʨʦʝ ʤʦʞʝʪ ʤʦʜʠʬʠʮʠʨʦʚʘʪʴʩʷ ʠ ʧʦʧʦʣʥʷʪʴʩʷ. ʂʘʞʜʘʷ ʧʨʦʮʝ-
ʜʫʨʘ ʩʚʷʟʳʚʘʝʪ ʩʦʚʦʢʫʧʥʦʩʪʴ ʜʦʢʫʤʝʥʪʦʚ, ʠʟ ʢʦʪʦʨʳʭ ʦʜʥʠ ʷʚʣʷʶʪʩʷ ʨʦ-
ʜʠʪʝʣʷʤʠ, ʜʨʫʛʠʝ ï ʧʦʪʦʤʢʘʤʠ. ʆʪʜʝʣʴʥʳʡ ʜʦʢʫʤʝʥʪ ʤʦʞʝʪ ʙʳʪʴ ʨʦʜʠ-
ʪʝʣʝʤ ʦʜʥʠʭ ʜʦʢʫʤʝʥʪʦʚ ʠ ʧʦʪʦʤʢʦʤ ʜʨʫʛʠʭ. ʆʪʥʦʰʝʥʠʷ ʤʝʞʜʫ ʜʦʢʫʤʝʥ-
ʪʘʤʠ, ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʠʭ ʩʚʷʟʴ ʩ ʧʨʦʮʝʜʫʨʘʤʠ ʠ ʚʥʫʪʨʝʥʥʝʝ ʦʧʠʩʘʥʠʝ 
ʢʘʞʜʦʛʦ ʜʦʢʫʤʝʥʪʘ, ʩ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʦʜʥʦʟʥʘʯʥʦ ʠʜʝʥʪʠʬʠʮʠʨʫʶʪ ʝʛʦ ʚ 
ʦʙʱʝʤ ʧʦʪʦʢʝ ʜʦʢʫʤʝʥʪʦʚ. ʕʪʦʪ ʠʜʝʥʪʠʬʠʢʘʪʦʨ ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ 
ʜʣʷ ʦʨʛʘʥʠʟʘʮʠʠ ʘʨʭʠʚʘ ʜʦʢʫʤʝʥʪʦʚ ʩ ʮʝʣʴʶ ʙʳʩʪʨʦʛʦ ʧʦʠʩʢʘ. ɼʦʢʫʤʝʥ-
ʪ -rʧʦʪʦʤʢʠ ʧʦʨʦʞʜʘʶʪʩʷ ʧʨʠ ʠʩʧʦʣʥʝʥʠʠ ʰʘʛʦʚ ʧʨʦʮʝʜʫʨ StaffWare ʚ 
ʣʶʙʳʭ ʜʦʩʪʫʧʥʳʭ ʧʨʠʣʦʞʝʥʠʷʭ MS Windows, ʚʢʣʶʯʘʷ ʪʝʢʩʪʦʚʳʝ ʧʨʦ-
ʮʝʩʩʦʨʳ, ʵʣʝʢʪʨʦʥʥʳʝ ʪʘʙʣʠʮʳ, ʧʨʦʮʝʩʩʦʨʳ ʤʫʣʴʪʠʤʝʜʠʘ ʠ ʪ.ʧ. 

ɺ ʟʘʢʣʶʯʝʥʠʝ ʤʦʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʢʦʤʙʠʥʘʮʠʷ ʤʝʪʦʜʦʚ ʠ ʩʨʝʜʩʪʚ 
ʦʬʠʩʥʦʡ ʘʚʪʦʤʘʪʠʟʘʮʠʠ, ʩʠʩʪʝʤ ʫʧʨʘʚʣʝʥʠʷ ʙʘʟʘʤʠ ʜʘʥʥʳʭ (ʚʚʦʜ, ʭʨʘ-
ʥʝʥʠʝ ʠ ʧʦʠʩʢ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ), ʩʠʩʪʝʤ workflow (ʫʧʨʘʚ-
ʣʝʥʠʝ, ʤʘʨʰʨʫʪʠʟʘʮʠʷ ʠ ʢʦʦʨʜʠʥʘʮʠʷ ʧʝʨʝʜʚʠʞʝʥʠʷ ʜʦʢʫʤʝʥʪʦʚ, ʢʦʥ-
ʪʨʦʣʴ ʟʘ ʩʚʦʝʚʨʝʤʝʥʥʦʩʪʴʶ ʠʭ ʦʙʨʘʙʦʪʢʠ) ʠ ʩʠʩʪʝʤ ʫʧʨʘʚʣʝʥʠʷ ʵʣʝʢ-
ʪʨʦʥʥʳʤʠ ʜʦʢʫʤʝʥʪʘʤʠ (ʚʚʦʜ, ʭʨʘʥʝʥʠʝ, ʧʦʠʩʢ ʥʝʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʦʡ 
ʠʥʬʦʨʤʘʮʠʠ), ʘ ʪʘʢʞʝ ʠʥʪʝʛʨʘʮʠʷ ʧʨʦʛʨʘʤʤʥʳʭ ʧʨʦʜʫʢʪʦʚ, ʨʝʘʣʠʟʫʶ-
ʱʠʭ ʵʪʠ ʤʝʪʦʜʳ, ʦʙʝʩʧʝʯʠʚʘʝʪ ʢʦʤʧʣʝʢʩʥʫʶ ʘʚʪʦʤʘʪʠʟʘʮʠʶ ʫʯʨʝʞʜʝʥ-
ʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ.  

 

3.11  ʂʦʥʪʨʦʣʴʥʳʝ ʚʦʧʨʦʩʳ 
 

1. ʆʬʠʩʥʳʝ ʟʘʜʘʯʠ. 
2. ɺʠʜʳ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʦʩʫʱʝʩʪʚʣʷʝʤʳʝ ʚ ʦʬʠʩʝ. 
3. ʊʠʧʦʚʳʝ ʧʨʦʮʝʜʫʨʳ, ʚʳʧʦʣʥʷʝʤʳʝ ʧʨʠ ʨʝʰʝʥʠʠ ʦʬʠʩʥʳʭ ʟʘʜʘʯ. 
4. ɼʦʢʫʤʝʥʪʳ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʚ ʦʬʠʩʝ. 
5. ʇʦʥʷʪʠʝ ʵʣʝʢʪʨʦʥʥʦʛʦ ʦʬʠʩʘ. 
6. ʊʝʭʥʠʯʝʩʢʦʝ, ʠʥʬʦʨʤʘʮʠʦʥʥʦʝ ʠ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ 
ʵʣʝʢʪʨʦʥʥʦʛʦ ʦʬʠʩʘ. 

7. ʀʥʪʝʛʨʠʨʦʚʘʥʥʳʝ ʧʘʢʝʪʳ ʜʣʷ ʦʬʠʩʘ; ʧʘʢʝʪ Microsoft Office. 
8. ʆʨʛʘʥʠʟʘʮʠʷ ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪʘ ʚ ʵʣʝʢʪʨʦʥʥʦʤ ʦʬʠʩʝ. 
9. ʄʝʪʦʜʳ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʦʬʠʩʘ. 
10. ʂʦʣʣʝʢʪʠʚʥʘʷ ʨʘʙʦʪʘ ʩ ʜʦʢʫʤʝʥʪʘʤʠ. 
11. ʉʨʝʜʩʪʚʘ ʫʧʨʘʚʣʝʥʠʷ ʵʣʝʢʪʨʦʥʥʳʤʠ ʜʦʢʫʤʝʥʪʘʤʠ. 

12. ʉʨʝʜʩʪʚʘ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪʘ. 
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ʃʝʢʮʠʷ 4.  ʆʩʥʦʚʥʳʝ ʩʚʝʜʝʥʠʷ ʦ ʢʦʤʧʴʶʪʝʨʝ 
 

4.01 ʂʨʘʪʢʘʷ ʠʩʪʦʨʠʷ ʨʘʟʚʠʪʠʷ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʪʝʭʥʠʢʠ 
 

ʀʩʪʦʨʠʷ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʪʝʭʥʠʢʠ ʥʘʯʘʣʘʩʴ ʩ ʧʦʧʳʪʦʢ ʘʚʪʦʤʘʪʠʟʠ-
ʨʦʚʘʪʴ ʨʘʩʯʝʪʥʳʝ ʦʧʝʨʘʮʠʠ ʩ ʧʦʤʦʱʴʶ ʤʝʭʘʥʠʯʝʩʢʠʭ ʧʨʠʩʧʦʩʦʙʣʝʥʠʡ. 
ʇʦʣʘʛʘʶʪ, ʯʪʦ ʧʝʨʚʳʤʠ çʚʳʯʠʩʣʠʪʝʣʴʥʳʤʠè ʤʘʰʠʥʘʤʠ ʙʳʣʠ ʨʫʩʩʢʠʝ 
ʩʯʝʪʳ (16 ʚ.). 

ɺ ʪʝʯʝʥʠʝ 17-ʛʦ ʠ 18-ʛʦ ʚʝʢʦʚ ʤʥʦʛʠʝ ʧʳʪʘʣʠʩʴ ʥʘʡʪʠ ʧʨʦʩʪʳʝ ʩʧʦ-
ʩʦʙʳ ʚʳʯʠʩʣʝʥʠʷ. ʐʦʪʣʘʥʜʝʮ ɼ. ʅʘʧʴʝ ʠʟʦʙʨʝʣ ʤʝʭʘʥʠʯʝʩʢʠʡ ʩʧʦʩʦʙ 
ʫʤʥʦʞʝʥʠʷ ʠ ʜʝʣʝʥʠʷ, ʧʦ ʧʨʠʥʮʠʧʫ ʢʦʪʦʨʦʛʦ ʨʘʙʦʪʘʶʪ ʩʦʚʨʝʤʝʥʥʳʝ ʣʦ-
ʛʘʨʠʬʤʠʯʝʩʢʠʝ ʣʠʥʝʡʢʠ. ɻ. ɹʨʠʛʛʩ ʠʩʧʦʣʴʟʦʚʘʣ ʠʜʝʠ ɼ. ʅʘʧʴʝ ʜʣʷ ʚʳ-
ʧʫʩʢʘ ʪʘʙʣʠʮ ʣʦʛʘʨʠʬʤʦʚ, ʢʦʪʦʨʳʝ ʩʝʛʦʜʥʷ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚʩʝʤʠ ʤʘʪʝ-
ʤʘʪʠʢʘʤʠ. ʀʩʯʠʩʣʝʥʠʷ ï ʜʨʫʛʘʷ ʦʙʣʘʩʪʴ ʤʘʪʝʤʘʪʠʢʠ, ʦʥʘ ʙʳʣʘ ʠʟʦʙʨʝ-
ʪʝʥʘ ʥʝʟʘʚʠʩʠʤʦ ʜʨʫʛ ʦʪ ʜʨʫʛʘ ʘʥʛʣʠʯʘʥʠʥʦʤ ʩʵʨʦʤ ʀʩʘʘʢʦʤ ʅʴʶʪʦʥʦʤ 
ʠ ʥʝʤʝʮʢʠʤ ʤʘʪʝʤʘʪʠʢʦʤ ʃʝʡʙʥʠʮʝʤ. 

ɺ 1642 ʛʦʜʫ ʬʨʘʥʮʫʟʩʢʠʡ ʫʯʝʥʳʡ ɹʣʝʟ ʇʘʩʢʘʣʴ ʠʟʦʙʨʝʣ ʧʝʨʚʫʶ 
ʩʯʝʪʥʫʶ ʤʘʰʠʥʫ, ʢʦʪʦʨʘʷ ʚʳʧʦʣʥʷʣʘ ʩʣʦʞʝʥʠʝ ʯʠʩʝʣ. ɺ 1673 ʛʦʜʫ ɻʦʪ-
ʬʨʠʜ ɺʠʣʴʛʝʣʴʤ ʃʝʡʙʥʠʮ ʩʢʦʥʩʪʨʫʠʨʦʚʘʣ ʘʨʠʬʤʦʤʝʪʨ, ʧʦʟʚʦʣʷʶʱʠʡ 
ʤʝʭʘʥʠʯʝʩʢʠ ʚʳʧʦʣʥʷʪʴ ʩʣʦʞʝʥʠʝ, ʚʳʯʠʪʘʥʠʝ, ʫʤʥʦʞʝʥʠʝ ʠ ʜʝʣʝʥʠʝ. 
ʅʘʯʠʥʘʷ ʩ 19-ʛʦ ʚʝʢʘ ʘʨʠʬʤʦʤʝʪʨʳ ʧʦʣʫʯʠʣʠ ʩʘʤʦʝ ʰʠʨʦʢʦʝ ʨʘʩʧʨʦ-
ʩʪʨʘʥʝʥʠʝ. ʅʘ ʥʠʭ ʚʳʧʦʣʥʷʣʠ ʦʯʝʥʴ ʩʣʦʞʥʳʝ ʨʘʩʯʝʪʳ, ʥʘʧʨʠʤʝʨ ʨʘʩʯʝ-
ʪʳ ʙʘʣʣʠʩʪʠʯʝʩʢʠʭ ʪʘʙʣʠʮ ʜʣʷ ʘʨʪʠʣʣʝʨʠʡʩʢʠʭ ʩʪʨʝʣʴʙ. ʉʫʱʝʩʪʚʦʚʘʣʘ 
ʠ ʩʧʝʮʠʘʣʴʥʘʷ ʧʨʦʬʝʩʩʠʷ ï ʩʯʝʪʯʠʢ ï ʯʝʣʦʚʝʢ, ʨʘʙʦʪʘʶʱʠʡ ʩ ʘʨʠʬʤʦ-
ʤʝʪʨʦʤ, ʙʳʩʪʨʦ ʠ ʪʦʯʥʦ ʚʳʧʦʣʥʷʶʱʠʡ ʦʧʨʝʜʝʣʝʥʥʫʶ ʧʦʩʣʝʜʦʚʘʪʝʣʴ-
ʥʦʩʪʴ ʠʥʩʪʨʫʢʮʠʡ (ʧʦʪʦʤ ʵʪʫ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʠʥʩʪʨʫʢʮʠʡ ʩʪʘʣʠ ʥʘ-
ʟʳʚʘʪʴ ʧʨʦʛʨʘʤʤʦʡ). ʅʦ ʤʥʦʛʠʝ ʨʘʩʯʝʪʳ ʧʨʦʠʟʚʦʜʠʣʠʩʴ ʦʯʝʥʴ ʤʝʜʣʝʥ-
ʥʦ. ʇʨʠʯʠʥʘ ʧʨʦʩʪʘ: ʧʨʠ ʪʘʢʠʭ ʨʘʩʯʝʪʘʭ ʚʳʙʦʨ ʚʳʧʦʣʥʷʝʤʳʭ ʜʝʡʩʪʚʠʡ ʠ 
ʟʘʧʠʩʴ ʨʝʟʫʣʴʪʘʪʦʚ ʧʨʦʠʟʚʦʜʠʣʠʩʴ ʯʝʣʦʚʝʢʦʤ, ʘ ʩʢʦʨʦʩʪʴ ʝʛʦ ʨʘʙʦʪʳ 
ʚʝʩʴʤʘ ʦʛʨʘʥʠʯʝʥʥʘ. 

ɺ 1830 ʛʦʜʫ ʘʥʛʣʠʡʩʢʠʡ ʤʘʪʝʤʘʪʠʢ ʏʘʨʣʴʟ ɹʵʙʙʠʜʞ ʧʦʧʳʪʘʣʩʷ ʧʦ-
ʩʪʨʦʠʪʴ ʫʥʠʚʝʨʩʘʣʴʥʦʝ ʚʳʯʠʩʣʠʪʝʣʴʥʦʝ ʫʩʪʨʦʡʩʪʚʦ ï çɸʥʘʣʠʪʠʯʝʩʢʫʶ 
ʤʘʰʠʥʫè, ʢʦʪʦʨʘʷ ʜʦʣʞʥʘ ʙʳʣʘ ʚʳʧʦʣʥʠʪʴ ʚʳʯʠʩʣʝʥʠʷ ʙʝʟ ʫʯʘʩʪʠʷ ʯʝ-
ʣʦʚʝʢʘ. ɼʣʷ ʵʪʦʛʦ ʦʥʘ ʜʦʣʞʥʘ ʙʳʣʘ ʠʩʧʦʣʥʷʪʴ ʧʨʦʛʨʘʤʤʳ, ʚʚʦʜʠʤʳʝ ʩ 
ʧʦʤʦʱʴʶ ʧʝʨʬʦʢʘʨʪ (ʦʥʠ ʧʨʠʤʝʥʷʣʠʩʴ ʫʞʝ ʜʦʚʦʣʴʥʦ ʰʠʨʦʢʦ ʚ ʪʢʘʮʢʠʭ 
ʩʪʘʥʢʘʭ), ʠ ʠʤʝʪʴ çʩʢʣʘʜè ʜʣʷ ʟʘʧʦʤʠʥʘʥʠʷ ʜʘʥʥʳʭ ʠ ʧʨʦʤʝʞʫʪʦʯʥʳʭ 
ʨʝʟʫʣʴʪʘʪʦʚ (ʧʘʤʷʪʴ). ʏ. ɹʵʙʙʠʜʞ ʥʝ ʩʤʦʛ ʜʦʚʝʩʪʠ ʜʦ ʢʦʥʮʘ ʨʘʙʦʪʫ ʧʦ 
ʩʦʟʜʘʥʠʶ çɸʥʘʣʠʪʠʯʝʩʢʦʡ ʤʘʰʠʥʳè ï ʦʥʘ ʦʢʘʟʘʣʘʩʴ ʩʣʠʰʢʦʤ ʩʣʦʞʥʦʡ 
ʜʣʷ ʪʝʭʥʠʢʠ ʪʦʛʦ ʚʨʝʤʝʥʠ. ʆʜʥʘʢʦ ʤʥʦʛʠʝ ʝʛʦ ʠʜʝʠ ʧʦʩʣʫʞʠʣʠ ʦʩʥʦʚʦʡ 
ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ʩʝʛʦʜʥʷʰʥʠʭ ʢʦʤʧʴʶʪʝʨʦʚ. 

ɺ 1930 ʛʦʜʫ ʘʤʝʨʠʢʘʥʮʝʤ ɺ. ɹʫʰʝʤ ʙʳʣ ʧʦʩʪʨʦʝʥ ʧʝʨʚʳʡ ʘʥʘʣʦʛʦ-
ʚʳʡ ʢʦʤʧʴʪʁʝʨ. ʕʪʦʪ ʧʨʠʙʦʨ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʚʦ ɺʪʦʨʦʡ ʤʠʨʦʚʦʡ ʚʦʡʥʝ 
ʜʣʷ ʥʘʚʦʜʢʠ ʦʨʫʜʠʡ. 
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ɺ 1944 ʛʦʜʫ ʙʳʣ ʟʘʢʦʥʯʝʥ ʧʝʨʚʳʡ ʮʠʬʨʦʚʦʡ ʢʦʤʧʴʶʪʝʨ ʄʘʨʢ 1. 
ʉʦʟʜʘʪʝʣʠ ʵʪʦʛʦ ʢʦʤʧʴʶʪʝʨʘ ï ʧʨʦʬʝʩʩʦʨ ɻ. ɸʡʢʝʥ ʠ ʩʦʪʨʫʜʥʠʢʠ ʬʠʨʤʳ 
IBM. 

ɺ 1946 ʛʦʜʫ ʜʚʦʝ ʠʥʞʝʥʝʨʦʚ ɼ. ʕʢʢʝʨʪ ʠ ɼ. ʄʦʰʣʠ ʚ ʋʥʠʚʝʨʩʠʪʝʪʝ 
ʇʝʥʩʠʣʴʚʘʥʠʠ ʧʦʩʪʨʦʠʣʠ ʧʝʨʚʳʡ ʮʠʬʨʦʚʦʡ ʢʦʤʧʴʶʪʝʨ ʥʘ ʚʘʢʫʫʤʥʳʭ 
ʣʘʤʧʘʭ. ʆʥʠ ʥʘʟʚʘʣʠ ʩʚʦʝ ʠʟʦʙʨʝʪʝʥʠʝ ʕʅʀɸʂ. 

ɺ 1950 ʛʦʜʫ ʧʦʷʚʠʣʦʩʴ ʧʝʨʚʦʝ ʧʦʢʦʣʝʥʠʝ ʢʦʤʧʴʶʪʝʨʦʚ, ʠʩʧʦʣʴʟʫʶ-
ʱʠʭ ʚʘʢʫʫʤʥʳʝ ʣʘʤʧʳ (ʥʘʧʨʠʤʝʨ, ʋʅʀɺɸʂ). ʆʥʠ ʤʦʛʣʠ ʧʨʦʠʟʚʦʜʠʪʴ ʪʳ-
ʩʷʯʠ ʦʧʝʨʘʮʠʡ ʚ ʩʝʢʫʥʜʫ. 

ʈʘʟʚʠʪʠʝ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʪʝʭʥʠʢʠ ʚ ʉʉʉʈ ʪʝʩʥʦ ʩʚʷʟʘʥʦ ʩ 
ʉ.ɸ. ʃʝʙʝʜʝʚʳʤ, ʧʦʜ ʨʫʢʦʚʦʜʩʪʚʦʤ ʢʦʪʦʨʦʛʦ ʙʳʣʘ ʩʦʟʜʘʥʘ ʧʝʨʚʘʷ ʦʪʝ-
ʯʝʩʪʚʝʥʥʘʷ ʕɺʄ: ʚ 1951 ʛʦʜʫ ʚ ʂʠʝʚʝ ï ʄʕʉʄ (ʄʘʣʘʷ ʕʣʝʢʪʨʦʥʥʘʷ 
ʉʯʝʪʥʘʷ ʄʘʰʠʥʘ) ʠ ʚ 1952 ʛʦʜʫ ï ɹʕʉʄ (ɹʳʩʪʨʦʜʝʡʩʪʚʫʶʱʘʷ ʕʉʄ). 

ɺ 1960 ʛʦʜʫ ʙʳʣʦ ʨʘʟʨʘʙʦʪʘʥʦ ʚʪʦʨʦʝ ʧʦʢʦʣʝʥʠʝ ʢʦʤʧʴʶʪʝʨʦʚ, ʢʦ-
ʪʦʨʳʝ ʙʳʣʠ ʤʝʥʴʰʝ, ʙʳʩʪʨʝʝ ʠ ʥʘʜʝʞʥʝʝ, ʪʘʢ ʢʘʢ ʚ ʥʠʭ ʚʤʝʩʪʦ ʚʘʢʫʫʤ-
ʥʳʭ ʣʘʤʧ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʪʨʘʥʟʠʩʪʦʨʳ. ɺ ʥʘʰʝʡ ʩʪʨʘʥʝ ʙʳʣʘ ʩʦʟʜʘʥʘ 
ɹʕʉʄ-6, ʫʨʦʚʝʥʴ ʢʦʪʦʨʦʡ, ʧʦ ʤʥʝʥʠʶ ʵʢʩʧʝʨʪʦʚ, ʦʧʝʨʝʜʠʣ ʫʨʦʚʝʥʴ ʟʘ-
ʨʫʙʝʞʥʳʭ ʘʥʘʣʦʛʦʚ. ʆʥʘ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ ʚ ʥʘʫʯʥʳʭ ʨʘʩʯʝʪʘʭ, 
ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʠ ʨʝʘʣʠʟʘʮʠʠ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʢʦʩʤʠʯʝʩʢʠʭ ʧʨʦʛʨʘʤʤ. 

ʂʦʤʧʴʶʪʝʨʳ ʪʨʝʪʴʝʛʦ ʧʦʢʦʣʝʥʠʷ ʧʦʷʚʠʣʠʩʴ ʥʘ ʨʳʥʢʝ ʚ 1965 ʛʦʜʫ, 
ʤʦʛʣʠ ʧʨʦʠʟʚʦʜʠʪʴ ʤʠʣʣʠʦʥ ʦʧʝʨʘʮʠʡ ʚ ʩʝʢʫʥʜʫ ʠ ʦʪʣʠʯʘʣʠʩʴ ʙʦʣʝʝ ʚʳ-
ʩʦʢʦʡ ʥʘʜʝʞʥʦʩʪʴʶ ʠ ʤʝʥʴʰʠʤʠ ʛʘʙʘʨʠʪʘʤʠ ʚ ʩʚʷʟʠ ʩ ʪʝʤ, ʯʪʦ ʨʘʙʦʪʘʣʠ 
ʥʘ ʤʘʣʳʭ ʠʥʪʝʛʨʘʣʴʥʳʭ ʩʭʝʤʘʭ. ɺ ʵʪʠʭ ʤʘʰʠʥʘʭ ʚʧʝʨʚʳʝ ʩʪʘʣʠ ʠʩʧʦʣʴ-
ʟʦʚʘʪʴ ʜʠʩʧʣʝʡ, ʧʨʷʤʦʡ ʜʦʩʪʫʧ ʢ ʤʘʰʠʥʝ ʧʦʣʫʯʠʣʠ ʫʯʝʥʳʝ, ʠʥʞʝʥʝʨʳ, 
ʵʢʦʥʦʤʠʩʪʳ, ʩʪʫʜʝʥʪʳ ʠ ʪ.ʜ. 

ʅʘʠʙʦʣʝʝ ʪʠʧʠʯʥʳʤʠ ʧʨʝʜʩʪʘʚʠʪʝʣʷʤʠ ʤʘʰʠʥ ʪʨʝʪʴʝʛʦ ʧʦʢʦʣʝʥʠʷ 
ʷʚʣʷʶʪʩʷ IBM-360 ʠ IBM-370 (ʉʐɸ). ɺ ʥʘʰʝʡ ʩʪʨʘʥʝ ʩʦʟʜʘʥʳ ʘʥʘʣʦʛʠ 
ʵʪʠʭ ʕɺʄ ï ʄʘʰʠʥʳ ʝʜʠʥʦʡ ʩʠʩʪʝʤʳ (ɽʉ ʕɺʄ) ï ɽʉ-1022, ɽʉ-1035,  
ɽʉ-1066. 

ʅʝʤʥʦʛʠʤ ʧʦʟʞʝ ʧʦʷʚʠʣʠʩʴ ʢʦʤʧʴʶʪʝʨʳ ʯʝʪʚʝʨʪʦʛʦ ʧʦʢʦʣʝʥʠʷ ʥʘ 
ʦʩʥʦʚʝ ʙʦʣʴʰʠʭ ʠʥʪʝʛʨʘʣʴʥʳʭ ʤʠʢʨʦʩʭʝʤ (ɹʀʉ), ʟʘ ʩʯʝʪ ʯʝʛʦ ʫʜʘʣʦʩʴ 
ʫʤʝʥʴʰʠʪʴ ʨʘʟʤʝʨʳ ʢʦʤʧʴʶʪʝʨʦʚ, ʘ ʪʘʢʞʝ ʧʦʚʳʩʠʪʴ ʠʭ ʙʳʩʪʨʦʜʝʡʩʪʚʠʝ 
ʠ ʥʘʜʝʞʥʦʩʪʴ. ʂ ʥʠʤ ʦʪʥʦʩʷʪʩʷ ʚʩʷʢʦʛʦ ʨʦʜʘ ʤʠʢʨʦ- ʠ ʤʠʥʠ-ʕɺʄ. ʆʜʥʠʤ 
ʠʟ ʜʦʩʪʠʞʝʥʠʡ ʚ ʦʙʣʘʩʪʠ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʪʝʭʥʠʢʠ ʷʚʠʣʦʩʴ ʩʦʟʜʘʥʠʝ 
ʧʝʨʩʦʥʘʣʴʥʦʡ ʕɺʄ, ʢʦʪʦʨʫ  ʁʤʦʞʥʦ ʦʪʥʝʩʪʠ ʢ ʦʪʜʝʣʴʥʦʤʫ ʢʣʘʩʩʫ ʤʘʰʠʥ 
ʯʝʪʚʝʨʪʦʛʦ ʧʦʢʦʣʝʥʠʷ. ʀʤʝʥʥʦ ʩ ʵʪʦʛʦ ʤʦʤʝʥʪʘ ʚ ʥʘʰʝʤ ʷʟʳʢʝ ʚʤʝʩʪʦ 
ʕɺʄ ʫʪʚʝʨʜʠʣʩʷ ʪʝʨʤʠʥ çʧʝʨʩʦʥʘʣʴʥʳʡ ʢʦʤʧʴʪʁʝʨè ï ʇʂ. 

ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʨʘʟʚʠʪʠʝ ʢʦʤʧʴʶʪʝʨʦʚ ʰʣʦ ʦʯʝʥʴ ʩʪʨʝʤʠʪʝʣʴʥʦ. 
ʀ ʪʝʧʝʨʴ ʤʳ ʧʦʚʩʝʤʝʩʪʥʦ ʚʩʪʨʝʯʘʝʤ ʢʦʤʧʴʶʪʝʨʳ ʫʞʝ ʧʷʪʦʛʦ ʧʦʢʦʣʝʥʠʷ. 
ʊʘʢʠʝ ʢʦʤʧʴʶʪʝʨʳ ʤʦʛʫʪ ʨʘʟʤʝʩʪʠʪʴʩʷ ʫ ʚʘʩ ʥʘ ʢʦʣʝʥʷʭ, ʠ ʦʥʠ ʩʧʦʩʦʙʥʳ 
ʧʦʤʦʯʴ ʚʘʤ ʚ ʨʝʰʝʥʠʠ ʩʘʤʳʭ ʨʘʟʣʠʯʥʳʭ ʟʘʜʘʯ. ʂʨʦʤʝ ʪʦʛʦ, ʦʥʠ ʥʘʜʝʞ-
ʥʝʝ ʩʚʦʠʭ ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʦʚ, ʘ ʩʢʦʨʦʩʪʴ ʦʙʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʠ ʩʦ-
ʩʪʘʚʣʷʝʪ ʤʠʣʣʠʦʥʳ ʦʧʝʨʘʮʠʡ ʚ ʩʝʢʫʥʜʫ. 
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ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʩʣʝʜʫʶʱʠʝ ʤʦʜʝʣʠ ʕɺʄ ʠʤʝʶʪ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 
ʧʨʝʜʳʜʫɦ ʠʤ ʙʦʣʝʝ ʚʳʩʦʢʫʶ ʩʢʦʨʦʩʪʴ ʦʙʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʠ, ʙʦʣʴʰʫʶ 
ʥʘʜʝʞʥʦʩʪʴ ʠ ʤʝʥʴʰʠʝ ʛʘʙʘʨʠʪʳ. 

ʀʩʪʦʨʠʷ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʪʝʭʥʠʢʠ ʫʥʠʢʘʣʴʥʘ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʬʘʥʪʘ-
ʩʪʠʯʝʩʢʠʤʠ ʪʝʤʧʘʤʠ ʨʘʟʚʠʪʠʷ ʘʧʧʘʨʘʪʥʳʭ ʠ ʧʨʦʛʨʘʤʤʥʳʭ ʩʨʝʜʩʪʚ. ɼʦ 
ʩʠʭ ʧʦʨ ʨʘʙʦʪʘʶʪ ʥʝʢʦʪʦʨʳʝ ʧʨʦʛʨʘʤʤʠʩʪʳ, ʥʘʯʠʥʘʚʰʠʝ ʝʱʝ ʥʘ ʣʘʤʧʦ-
ʚʳʭ ʕɺʄ. ʀ ʥʠʢʪʦ ʥʝ ʚʦʟʴʤʝʪʩʷ ʧʨʝʜʩʢʘʟʘʪʴ, ʢʘʢʦʡ ʙʫʜʝʪ ʠʥʬʦʨʤʘʮʠʦʥ-
ʥʘʷ ʪʝʭʥʦʣʦʛʠʷ ʯʝʨʝʟ 10-15 ʣʝʪ. 

 

4.02 ɽʜʠʥʠʮʳ ʠʟʤʝʨʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ 
 

ɼʣʷ ʮʠʬʨʦʚʳʭ ʕɺʄ ʵʣʝʤʝʥʪʘʨʥʦʡ ʝʜʠʥʠʮʝʡ ʠʟʤʝʨʝʥʠʷ ʢʦʣʠʯʝʩʪʚʘ 
ʠʥʬʦʨʤʘʮʠʠ ʷʚʣʷʝʪʩʷ ʜʚʦʠʯʥʘʷ ʝʜʠʥʠʮʘ, ʢʦʪʦʨʘʷ ʥʘʟʳʚʘʝʪʩʷ ï ʙʠʪ (ʩʦ-
ʢʨʘʱʝʥʠʝ ʦʪ ʘʥʛʣ. binary digit). ɹʠʪ ï ʵʪʦ ʢʦʣʠʯʝʩʪʚʦ ʠʥʬʦʨʤʘʮʠʠ, ʧʦʣʫ-
ʯʘʝʤʦʡ ʚ ʨʝʟʫʣʴʪʘʪʝ ʦʜʥʦʢʨʘʪʥʦʛʦ ʚʳʙʦʨʘ ʠʟ ʜʚʫʭ ʨʘʚʥʦʚʝʨʦʷʪʥʳʭ ʩʦ-
ʙʳʪʠʡ. ɿʥʘʯʝʥʠʝʤ ʙʠʪʘ, ʪ.ʝ. ʜʚʦʠʯʥʦʛʦ ʨʘʟʨʷʜʘ, ʤʦʞʝʪ ʙʳʪʴ 0 ʠʣʠ 1, ʯʪʦ 
ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʜʚʦʠʯʥʦʡ ʩʠʩʪʝʤʝ ʩʯʠʩʣʝʥʠʷ. 

ʆʙʱʝʧʨʠʥʷʪʳʡ ʩʧʦʩʦʙ ʢʦʜʠʨʦʚʘʥʠʷ ʩʠʤʚʦʣʦʚ 8-ʙʠʪʦʚʳʤʠ ʯʠʩʣʘʤʠ 
ʥʘʟrʚʘʝʪʩʷ ASCII (American Standard Coding for Information Interchange). 
ɺ ʈʦʩʩʠʠ ʧʨʠʥʷʪ ʩʪʘʥʜʘʨʪ ʢʦʜʠʨʦʚʢʠ ʂʆʀ-8, ʩʦʚʤʝʩʪʠʤʳʡ ʩ ASCII. 

ɼʣʷ ʠʟʤʝʨʝʥʠʷ ʙʦʣʴʰʠʭ ʦʙʲʝʤʦʚ ʠʥʬʦʨʤʘʮʠʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʩʣʝ-
ʜʫʶʱʠʝ ʝʜʠʥʠʮʳ ʠʟʤʝʨʝʥʠʷ: 

1 ʂʠʣʦʙʘʡʪ = 1024, ʠʣʠ 2
10

 ʙʘʡʪ; 

1 ʄʝʛʘʙʘʡʪ = 1048576, ʠʣʠ 2
20

 ʙʘʡʪ, ʠʣʠ 1024 ʂʙʘʡʪ; 

1 ɻʠʛʘʙʘʡʪ = 1073741824, ʠʣʠ 2
30 
ʙaʡʪ, ʠʣʠ 1024 ʄʙʘʡʪ; 

1 ʊʝʨʘʙʘʡʪ = 1099511627776, ʠʣʠ 2
40

 ʙʘʡʪ, ʠʣʠ 1024 ɻʙʘʡʪ. 

ʇʨʠʥʷʪʦ ʩʦʢʨʘʱʝʥʥʦ ʟʘʧʠʩʳʚʘʪʴ ʵʪʠ ʝʜʠʥʠʮʳ ʠʟʤʝʨʝʥʠʷ ʚ ʚʠʜʝ: 
ʂʠʣʦʙʘʡʪ ï ʂʙʘʡʪ ʠʣʠ ʂʙ, 

ʄʝʛʘʙʘʡʪ ï ʄʙʘʡʪ ʠʣʠ ʄʙ, 

ɻʠʛʘʙʘʡʪ ï ɻʙʘʡʪ ʠʣʠ ɻʙ, 

ʊʝʨʘʙʘʡʪ ï ʊʙʘʡʪ ʠʣʠ ʊʙ. 

ʉʫʱʝʩʪʚʫʝʪ ʠ ʪʘʢʘʷ ʝʜʠʥʠʮʘ ʠʥʬʦʨʤʘʮʠʠ, ʢʘʢ ʩʣʦʚʦ. ʉʣʦʚʦ ʩʦʩʪʘʚ-
ʣʷʝʪʩʷ ʠʟ 16 ʙʠʪ, ʪ.ʝ. ʠʟ 2 ʙʘʡʪ. ɽʩʣʠ 8 ʙʠʪ (1 ʙʘʡʪ) ʧʦʟʚʦʣʷʶʪ ʟʘʧʠʩʘʪʴ 
ʮʝʣʳʝ ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʯʠʩʣʘ ʦʪ 0 ʜʦ 255, ʪʦ 16-ʨʘʟʨʷʜʥʳʤ ʩʣʦʚʦʤ 
(2 ʙʘʡʪʘʤʠ) ʤʦʞʥʦ ʚʳʨʘʟʠʪʴ ʮʝʣʳʝ ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʯʠʩʣʘ ʦʪ 0 ʜʦ 65535. 

 

4.03 ʇʨʠʥʮʠʧ ʜʝʡʩʪʚʠʷ ʕɺʄ 
 

ʕʣʝʢʪʨʦʥʥʘʷ ʮʠʬʨʦʚʘʷ ʚʳʯʠʩʣʠʪʝʣʴʥʘʷ ʤʘʰʠʥʘ (ʕɺʄ) ï ʵʪʦ ʫʩʪ-
ʨʦʡʩʪʚʦ ʠʣʠ ʩʠʩʪʝʤʘ, ʩʧʦʩʦʙʥʘʷ ʚʳʧʦʣʥʷʪʴ ʟʘʜʘʥʥʫʶ, ʯʝʪʢʦ ʦʧʨʝʜʝʣʝʥ-
ʥʫʶ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʦʧʝʨʘʮʠʡ. ʕʪʦ ʯʘʱʝ ʚʩʝʛʦ ʦʧʝʨʘʮʠʠ ʤʘʪʝʤʘʪʠ-
ʯʝʩʢʠʭ ʨʘʩʯʝʪʦʚ, ʤʘʥʠʧʫʣʠʨʦʚʘʥʠʝ ʤʘʩʩʠʚʘʤʠ ʜʘʥʥʳʭ, ʦʧʝʨʘʮʠʠ ʚʚʦʜʘ-
ʚʳʚʦʜʘ. 
ʉʦʚʨʝʤʝʥʥʳʝ ʕɺʄ, ʩʦʟʜʘʥʥʳʝ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʦʙʣʘʩʪʝʡ ʧʨʠʤʝʥʝ-

ʥʠʷ, ʚʦ ʤʥʦʛʦʤ ʦʪʣʠʯʘʶʪʩʷ ʜʨʫʛ ʦʪ ʜʨʫʛʘ. ʆʜʥʘʢʦ ʚʩʝ ʦʥʠ ʧʦʩʪʨʦʝʥʳ ʥʘ 
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ʦʩʥʦʚʝ ʧʨʠʥʮʠʧʘ ʧʨʦʛʨʘʤʤʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ, ʦʜʠʥ ʠʟ ʩʧʦʩʦʙʦʚ ʨʝʘʣʠʟʘ-
ʮʠʠ ʢʦʪʦʨʦʛʦ ʙʳʣ ʧʨʝʜʣʦʞʝʥ ʚ 1945 ʛʠʜʫ ɼʞʦʥʦʤ ʬʦʥ ʅʝʡʤʘʥʦʤ. ɺ ʨʝ-
ʟʫʣʴʪʘʪʝ ʨʝʘʣʠʟʘʮʠʠ ʠʜʝʡ ʬʦʥ ʅʝʡʤʘʥʘ ʙʳʣʘ ʩʦʟʜʘʥʘ ʘʨʭʠʪʝʢʪʫʨʘ 
ʕɺʄ, ʚʦ ʤʥʦʛʠʭ ʯʝʨʪʘʭ ʩʦʭʨʘʥʠʚʰʘʷʩʷ ʜʦ ʥʘʩʪʦʷʱʝʛʦ ʚʨʝʤʝʥʠ. 

 

4.04 ʆʙʱʘʷ ʩʪʨʫʢʪʫʨʥʘʷ ʩʭʝʤʘ ʕɺʄ 
 

ʅʘ ʦʩʥʦʚʝ ʥʝʡʤʘʥʦʚʩʢʦʛʦ ʧʨʠʥʮʠʧʘ ʧʨʦʛʨʘʤʤʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʦʧ-
ʨʝʜʝʣʷʝʪʩʷ ʩʪʨʫʢʪʫʨʥʦʡ ʩʦʩʪʘʚ ʕɺʄ. 

ɸʨʠʬʤʝʪʠʢʦ-ʣʦʛʠʯʝʩʢʦʝ ʫʩʪʨʦʡʩʪʚʦ (ɸʃʋ) ʚʳʧʦʣʥʷʝʪ ʘʨʠʬʤʝʪʠʯʝ-
ʩʢʠʝ ʦʧʝʨʘʮʠʠ ï ʩʣʦʞʝʥʠʝ, ʚʳʯʠʪʘʥʠʝ, ʫʤʥʦʞʝʥʠʝ ʠ ʣʦʛʠʯʝʩʢʠʝ ʦʧʝʨʘ-
ʮʠʠ (ʦʙʨʘʙʦʪʢʘ ʢʦʜʦʚ ʯʠʩʝʣ ʩ ʧʦʤʦʱʴʶ ɹʫʣʝʚʦʡ ʘʣʛʝʙʨʳ ï çʀè, ʀʃʀè). 

ʋʩʪʨʦʡʩʪʚʦ yʧpaʚʣʝʥʠʷ (ʋʋ) ʷʚʣʷʝʪʩʷ ʦʨʛʘʥʠʟʫʶʱʠʤ ʠ ʥʘʧʨʘʚʣʷʶ-
ʱʠʤ ʫʩʪʨʦʡʩʪʚʦʤ ʕɺʄ. ʆʥʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʫʧʨʘʚʣʝʥʠʝ ʠ ʢʦʥʪʨʦʣʴ ʚʩʝʭ 
ʫʩʪʨʦʡʩʪʚ, ʚʭʦʜʷʱʠʭ ʚ ʕɺʄ. ɸʨʠʬʤʝʪʠʢʦ-ʣʦʛʠʯʝʩʢʦʝ ʫʩʪʨʦʡʩʪʚʦ ʠ ʫʩʪ-
ʨʦʡʩʪʚʦ ʫʧʨʘʚʣʝʥʠʷ ʦʙʨʘʟʫʶʪ ʧʨʦʮʝʩʩʦʨ ʕɺʄ. ʇʨʦʮʝʩʩʦʨ ʥʘ ʦʜʥʦʡ ʠʣʠ 
ʥʝʩʢʦʣʴʢʠʭ ʠʥʪʝʛʨʘʣʴʥʳʭ ʩʭʝʤʘʭ ʥʘʟʳʚʘʝʪʩʷ ʤʠʢʨʦʧʨʦʮʝʩʩʦʨʦʤ. ʅʘʟʥʘ-
ʯʝʥʠʝ ʧʨʦʮʝʩʩʦʨʘ ï ʨʝʘʣʠʟʘʮʠʷ ʧʨʦʛʨʘʤʤʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ, ʪ.ʝ. ʚʳʙʦʨʢʘ 
ʢʦʤʘʥʜ ʠʟ ʧʘʤʷʪʠ ʠ ʠʭ ʚʳʧʦʣʥʝʥʠʝ. 

ɿʘʧʦʤʠʥʘʶʱʠʝ ʫʩʪʨʦʡʩʪʚʘ (ʧʘʤʷʪʴ) ʦʙʝʩʧʝʯʠʚʘʶʪ ʭʨʘʥʝʥʠʝ ʠʩʭʦʜ-
ʥʳʭ ʠ ʧʨʦʤʝʞʫʪʦʯʥʳʭ ʜʘʥʥʳʭ, ʨʝʟʫʣʴʪʘʪʦʚ ʩʯʠʩʣʝʥʠʡ, ʘ ʪʘʢʞʝ ʧʨʦ-
ʛʨʘʤʤ. ʆʥʠ ʜʝʣʷʪʩʷ ʥʘ ʦʧʝʨʘʪʠʚʥʳʝ (ʆɿʋ), ʧʦʩʪʦʷʥʥʳʝ (ʇ3ʋ) ʠ ʚʥʝʰʥʠʝ 
(ɺɿʋ). 

ʇʦʩʪʦʷʥʥʳʝ ʟʘʧʦʤʠʥʘʶʱʠʝ ʫʩʪʨʦʡʩʪʚʘ (ʇɿʋ), ʥʘʟʳʚʘʝʤʳʝ ʪʘʢʞʝ 
ʩʪʘʪʠʯʝʩʢʦʡ ʧʘʤʷʪʴʶ, ʩʣʫʞʘʪ ʜʣʷ ʧʦʩʪʦʷʥʥʦʛʦ ʭʨʘʥʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ, 
ʢʦʪʦʨʘʷ ʟʘʧʠʩʳʚʘʝʪʩʷ ʧʨʠ ʠʟʛʦʪʦʚʣʝʥʠʠ ʠ ʥʝ ʧʦʜʣʝʞʠʪ ʠʟʤʝʥʝʥʠʶ ʧʦʣʴ-
ʟʦʚʘʪʝʣʝʤ (ʥʘʧʨʠʤʝʨ, BIOS). ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʧʨʦʯʠʪʘʪʴ ʵʪʫ ʠʥʬʦʨʤʘ-
ʮʠʶ ʤʦʞʥʦ, ʘ ʠʟʤʝʥʠʪʴ ʥʝʣʴʟʷ. ɼʘʞʝ ʧʨʠ ʚʳʢʣʶʯʝʥʠʠ ʧʠʪʘʥʠʷ ʠʥʬʦʨ-
ʤʘʮʠʷ ʚ ʇɿʋ ʦʩʪʘʝʪʩʷ, ʚ ʵʪʦʤ ʩʦʩʪʦʠʪ ʦʪʣʠʯʠʝ ʇɿʋ ʦʪ ʆɿʋ. 

ʆʧʝʨʘʪʠʚʥʳʝ ʟʘʧʦʤʠʥʘʶʱʠʝ ʫʩʪʨʦʡʩʪʚʘ (ʆɿʋ), ʥʘʟʳʚʘʝʤʳʝ ʪʘʢʞʝ 
ʜʠʥʘʤʠʯʝʩʢʦʡ ʧʘʤʷʪʴʶ, ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʟʘʧʠʩʠ, ʭʨʘʥʝʥʠʷ ʠ ʩʯʠʪʳ-
ʚʘʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʚ ʧʨʦʮʝʩʩʝ ʨʘʙʦʪʳ ʇʂ, ʧʨʠ ʚʳʢʣʶʯʝʥʠʠ ʧʠʪʘʥʠʷ ʚʩʷ 
ʠʥʬʦʨʤʘʮʠʷ ʠʟ ʆɿʋ ʨʘʟʨʫʰʘʝʪʩʷ. ʆɿʋ ï ʫʩʪʨʦʡʩʪʚʦ, ʩʧʦʩʦʙʥʦʝ ʨʘʙʦ-
ʪʘʪʴ ʩ ʚʳʩʦʢʠʤ ʙʳʩʪʨʦʜʝʡʩʪʚʠʝʤ. ʆʥʠ ʦʙʳʯʥʦ ʜʦʨʦʛʠ ʠ ʥʝ ʦʙʣʘʜʘʶʪ ʥʝ-
ʦʙʭʦʜʠʤʳʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʧʦ ʦʙʲʝʤʫ ʭʨʘʥʠʤʦʡ ʠʥʬʦʨʤʘʮʠʠ. ʇʦ-
ʵʪʦʤʫ ʜʣʷ ʭʨʘʥʝʥʠʷ ʙʦʣʴʰʠʭ ʦʙʲʝʤʦʚ ʠʥʬʦʨʤʘʮʠʠ ʧʨʠʭʦʜʠʪʩʷ ʧʨʠʤʝ-
ʥʷʪɹ ʙʦʣʝʝ ʜʝʰʝʚʳʝ, ʥʦ ʠ ʟʥʘʯʠʪʝʣʴʥʦ ʤʝʥʝʝ ʙʳʩʪʨʦʜʝʡʩʪʚʫʶʱʠʝ ʫʩʪ-
ʨʦʡʩʪʚʘ ï ʚʥʝʰʥʠʝ ʟʘʧʦʤʠʥʘʶʱʠʝ ʫʩʪʨʦʡʩʪʚʘ (ɺɿʋ). 

ɺ ʢʘʯʝʩʪʚʝ ɺɿʋ (ʚʥʝʰʥʝʡ ʧʘʤʷʪʠ) ʠʩʧʦʣʴʟʫʶʪʩʷ ʤʘʛʥʠʪʥʳʝ ʥʦʩʠʪʝ-
ʣʠ ï ʣʝʥʪʳ ʠ ʜʠʩʢʠ. ʆʥʠ ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʜʣʠʪʝʣʴʥʦʛʦ ʭʨʘʥʝʥʠʷ 
ʙʦʣʴʰʠʭ ʦʙʲʝʤʦʚ ʠʥʬʦʨʤʘʮʠʠ, ʘ ʪʘʢʞʝ ʜʣʷ ʧʝʨʝʥʦʩʘ ʠʥʬʦʨʤʘʮʠʠ ʩ 
ʦʜʥʦʛʦ ʢʦʤʧʴʶʪʝʨʘ ʥʘ ʜʨʫʛʦʡ. ɺɿʋ ʥʝ ʦʙʣʘʜʘʶʪ ʥʫʞʥʳʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠ-
ʢʘʤʠ ʧʦ ʩʢʦʨʦʩʪʠ ʠ ʧʦʵʪʦʤʫ ʥʝ ʤʦʛʫʪ ʩʦʛʣʘʩʦʚʘʥʥʦ ʨʘʙʦʪʘʪʴ ʚʤʝʩʪʝ ʩ 
ʧʨʦʮʝʩʩʦʨʦʤ. ʇʦʵʪʦʤʫ ʚ ʕɺʄ ʧʨʠʤʝʥʷʝʪʩʷ ʤʥʦʛʦʫʨʦʚʥʝʚʘʷ ʧʘʤʷʪʴ. ʅʝ-
ʧʦʩʨʝʜʩʪʚʝʥʥʦ ʜʦʩʪʫʧʥʘ ʧʨʦʮʝʩʩʦʨʫ ʪʦʣʴʢʦ ʠʥʬʦʨʤʘʮʠʷ, ʭʨʘʥʷʱʘʷʩʷ ʚ 
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ʆɿʋ. ʇʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʠʟ ɺɿʋ ʜʝʣʘʝʪʩʷ 
ʝʝ ʧʝʨʝʩʳʣʢʘ ʚ ʆɿʋ. ɺɿʋ ʠʤʝʶʪ ʤʥʦʛʦ ʦʙʱʝʛʦ ʩ ʫʩʪʨʦʡʩʪʚʘʤʠ ʚʚʦʜʘ ï 
ʚʳʚʦʜʘ (ʋɺɺ). ʇʦʵʪʦʤʫ ʚ ʜʘʣʴʥʝʡʰʝʤ ʫʩʪʨʦʡʩʪʚʘ ʵʪʠʭ ʜʚʫʭ ʢʣʘʩʩʦʚ ʥʘ-
ʟʦʚʝʤ ʝʜʠʥʳʤ ʪʝʨʤʠʥʦʤ ï ʧʝʨʠʬʝʨʠʡʥʳʝ ʫʩʪʨʦʡʩʪʚʘ (ʇʋ). 

ʂʘʢ ʧʨʘʚʠʣʦ, ʧʘʤʷʪʴ ʆɿʋ ʠ ʤʠʢʨʦʧʨʦʮʝʩʩʦʨ ʢʦʥʩʪʨʫʠʨʫʶʪʩʷ ʚ ʚʠʜʝ 
ʵʣʝʢʪʨʦʥʥʳʭ ʤʠʢʨʦʩʭʝʤ ʠ ʠʥʬʦʨʤʘʮʠʷ ʚ ʥʠʭ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚ ʚʠʜʝ ʣʦ-
ʛʠʯʝʩʢʠʭ ʩʠʛʥʘʣʦʚ, ʚʳʨʘʞʝʥʥʳʭ ʧʦʩʨʝʜʩʪʚʦʤ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʫʨʦʚʥʝʡ ʥʘ-
ʧʨʷʞʝʥʠʷ. ʇɿʋ ʠ ɺɿʋ ʚ ʢʘʯʝʩʪʚʝ ʥʦʩʠʪʝʣʝʡ ʠʥʬʦʨʤʘʮʠʠ ʤʦʛʫʪ ʠʩʧʦʣʴ-
ʟʦʚʘʪʴ ʪʘʢʠʝ ʬʠʟʠʯʝʩʢʠʝ ʥʦʩʠʪʝʣʠ, ʢʘʢ ʵʣʝʢʪʨʠʯʝʩʢʠʡ ʟʘʨʷʜ, ʥʘʧʨʘʚʣʝ-
ʥʠʝ ʥʘʤʘʛʥʠʯʝʥʥʦʩʪʠ ʠʩʧʦʣʴʟʫʝʤʦʛʦ ʤʘʛʥʠʪʥʦʛʦ ʤʘʪʝʨʠʘʣʘ (ʜʦʤʝʥʥʳʝ 
ʩʪʨʫʢʪʫʨʳ), ʟʥʘʯʝʥʠʝ ʦʧʪʠʯʝʩʢʦʡ ʧʦʣʷʨʠʟʘʮʠʠ (ʤʘʛʥʠʪʦʦʧʪʠʯʝʩʢʠʝ ʜʠʩ-
ʢʠ) ʠ ʪ.ʜ. 

ʋʩʪʨʦʡʩʪʚʘ ʚʚʦʜʘ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʚʚʦʜʘ ʚ ʕɺʄ ʜʘʥʥʳʭ, ʥʝʦʙʭʦ-
ʜʠʤʳʭ ʜʣʷ ʚʳʯʠʩʣʠʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ, ʘ ʪʘʢʞʝ ʧʨʦʛʨʘʤʤ, ʚ ʩʦʦʪʚʝʪʩʪ-
ʚʠʠ ʩ ʢʦʪʦʨʳʤʠ ʚʳʧʦʣʥʷʝʪʩʷ ʨʝʰʝʥʠʝ ʟʘʜʘʯ. ɼʣʷ ʚʚʦʜʘ ʠʥʬʦʨʤʘʮʠʠ 
ʠʩʧʦʣʴʟʫʶʪʩʷ ʢʣʘʚʠʘʪʫʨʘ, ʜʠʩʢʦʚʦʜ (ʜʣʷ ʩʯʠʪʳʚʘʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʩ 
ʤʘʛʥʠʪʥʳʭ ʜʠʩʢʦʚ), ʤʘʛʥʠʪʦʬʦʥ, ʩʢʘʥʝʨ, CD-ʜʠʩʢ, ʩʪʨʠʤʝʨʳ ʠ ʪ.ʜ. 

ʋʩʪʨʦʡʩʪʚʦ ʚʳʚʦʜʘ ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʳʜʘʯʫ ʨʝʟʫʣʴʪʘʪʦʚ ʨʝʰʝʥʠʷ ʟʘ-
ʜʘʯʠ ʥʘ ʕɺʄ ʚ ʬʦʨʤʝ, ʫʜʦʙʥʦʡ ʜʣʷ ʯʝʣʦʚʝʢʘ-ʦʧʝʨʘʪʦʨʘ. ɼʣʷ ʚʳʚʦʜʘ 
ʠʥʬʦʨʤʘʮʠʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʠʩʧʣʝʡ (ʤʦʥʠʪʦʨ), ʧʨʠʥʪʝʨ, ʛʨʘʬʦʧʦʩʪʨʦʠ-
ʪʝʣʴ, ʜʠʩʢʦʚʦʜ (ʜʣʷ ʟʘʧʠʩʠ ʠʥʬʦʨʤʘʮʠʠ ʥʘ ʤʘʛʥʠʪʥʳʝ ʜʠʩʢʠ) ʠ ʪ.ʜ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʩʦʩʪʘʚ ʕɺʄ ʚʭʦʜʷʪ ʫʩʪʨʦʡʩʪʚʘ ʪʨʝʭ ʦʩʥʦʚʥʳʭ 
ʢʣʘʩʩʦʚ: 

1) ʦʧʝʨʘʮʠʦʥʥʳʝ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʝ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʦʙʨʘʙʦʪ-
ʢʠ ʠʥʬʦʨʤʘʮʠʝʡ; 

2) ʟʘʧʦʤʠʥʘʶʱʠʝ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʝ ʜʣʷ ʭʨʘʥʝʥʠʷ ʠʥʬʦʨʤʘ-
ʮʠʠ (ʢʦʤʘʥʜ ʠ ʜʘʥʥʳʭ), 

3) ʚʚʦʜʘ ï ʚʳʚʦʜʘ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʝ ʜʣʷ ʩʚʷʟʠ ʕɺʄ ʩ ʦʢʨʫ-
ʞʘʶʱʝʡ ʝʝ ʩʨʝʜʦʡ, ʚ ʪʦʤ ʯʠʩʣʝ ʯʝʣʦʚʝʢʦʤ. 

ʆʩʥʦʚʥʳʤ ʦʧʝʨʘʮʠʦʥʥʳʤ ʫʩʪʨʦʡʩʪʚʦʤ ʕɺʄ ʷʚʣʷʝʪʩʷ ʧʨʦʮʝʩʩʦʨ. 
ʀʩʭʦʜʷ ʠʟ ʚʩʝʛʦ ʚʳʰʝʩʢʘʟʘʥʥʦʛʦ ʩʣʝʜʫʝʪ, ʯʪʦ, ʥʝʩʤʦʪʨʷ ʥʘ ʠʤʝʶʱʠʝʩʷ 
ʨʘʟʣʠʯʠʷ ʧʨʠ ʨʝʰʝʥʠʠ ʪʝʭ ʠʣʠ ʠʥʳʭ ʟʘʜʘʯ, ʚʩʝ ʪʠʧr  ʕɺʄ ʚʳʧʦʣʥʷʶʪ 
ʦʜʠʥ ʥʘʙʦʨ ʦʩʥʦʚʥʳʭ ʬʫʥʢʮʠʡ: ʚʚʦʜ ʠʥʬʦʨʤʘʮʠʠ, ʭʨʘʥʝʥʠʝ, ʘʨʠʬʤʝʪʠ-
ʯʝʩʢʠʝ ʠ ʣʦʛʠʯʝʩʢʠʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ, ʚʳʚʦʜ ʠʥʬʦʨʤʘʮʠʠ ʠ ʫʧʨʘʚʣʝʥʠʝ 
ʨʘʙʦʪʦʡ ʚʩʝʭ ʫʩʪʨʦʡʩʪʚ, ʚʭʦʜʷʱʠʭ ʚ ʩʦʩʪʘʚ ʕɺʄ 

ʇʨʠ ʨʘʩʩʤʦʪʨʝʥʠʠ ʕɺʄ ʧʨʠʥʷʪʦ ʨʘʟʣʠʯʘʪʴ ʠʭ ʘʨʭʠʪʝʢʪʫʨʫ ʠ ʩʪʨʫʢ-
ʪʫʨʫ. ɸʨʭʠʪʝʢʪʫʨʘ ʕɺʄ ï ʧʦʥʷʪʠʝ, ʦʭʚʘʪʳʚʘʶʱʝʝ ʦʙʱʫʶ ʣʦʛʠʯʝʩʢʫʶ ʦʨ-
ʛʘʥʠʟʘʮʠʶ ʕɺʄ, ʩʦʩʪʘʚ ʠ ʥʘʟʥʘʯʝʥʠʝ ʝʝ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʩʨʝʜʩʪʚ, 
ʧʨʠʥʮʠʧʳ ʢʦʜʠʨʦʚʘʥʠʷ ʠ ʪ.ʧ., ʪ.ʝ. ʚʩʝ ʪʦ, ʯʪʦ ʦʜʥʦʟʥʘʯʥʦ ʦʧʨʝʜʝʣʷʝʪ 
ʧʨʠʥʮʠʧ ʦʙʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʠ ʥʘ ʜʘʥʥʦʡ ʕɺʄ. 

ʉʪʨʫʢʪʫʨʘ ʕɺʄ ï ʥʘʙʦʨ ʵʣʝʤʝʥʪʦʚ ʠ ʩʚʷʟʝʡ ʤʝʞʜʫ ʥʠʤʠ. ʉʦʚʤʝʩʪ-
ʥʦʝ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʵʣʝʤʝʥʪʦʚ, ʧʨʝʜʩʪʘʚʣʷʝʤʦʝ ʩʦʚʦʢʫʧʥʦʩʪʴʶ ʬʠ-
ʟʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ, ʧʨʠʚʦʜʠʪ ʢ ʨʝʘʣʠʟʘʮʠʠ ʟʘʜʘʥʥʳʭ ʬʫʥʢʮʠʡ ʕɺʄ, ʪ.ʝ. 
ʢ ʚʳʯʠʩʣʝʥʠ̫ ʤ ʥʘ ʦʩʥʦʚʝ ʟʘʜʘʥʥʳʭ ʘʣʛʦʨʠʪʤʦʚ. 



56 ʃʝʢʮʠʠ ʧʦ ʠʥʬʦʨʤʘʪʠʢʝ 
 

 

ɺʚʠʜʫ ʙʦʣʴʰʦʡ ʩʣʦʞʥʦʩʪʠ ʩʦʚʨʝʤʝʥʥʳʭ ʕɺʄ ʧʨʠʥʷʪʦ ʧʨʝʜʩʪʘʚʣʷʪɹ 
ʠʭ ʩʪʨʫʢʪʫʨʫ ʠʝʨʘʨʭʠʯʝʩʢʠ, ʪ.ʝ. ʧʦʥʷʪʠʝ çʵʣʝʤʝʥʪè ʞʝʩʪʢʦ ʥʝ ʬʠʢʩʠʨʫ-
ʝʪʩʷ. ʊʘʢ, ʥʘ ʩʘʤʦʤ ʚʳʩʦʢʦʤ ʫʨʦʚʥʝ ʩʘʤʘ ʕɺʄ ʤʦʞʝʪ ʩʯʠʪʘʪʴʩʷ ʵʣʝʤʝʥ-
ʪʦʤ. ʅʘ ʩʣʝʜʫʶʱʝʤ (ʧʨʦʛʨʘʤʤʥʦʤ) ʫʨʦʚʥʝ ʠʝʨʘʨʭʠʠ ʵʣʝʤʝʥʪʘʤʠ ʩʪʨʫʢ-
ʪʫʨʳ ʕɺʄ ʷʚʣʷʶʪʩʷ ʧʘʤʷʪʴ, ʧʨʦʮʝʩʩʦʨ ʠ ʜʨʫʛʠʝ ʦʧʝʨʘʮʠʦʥʥʳʝ ʫʩʪʨʦʡ-
ʩʪʚʘ, ʫʩʪʨʦʡʩʪʚʘ ʚʚʦʜʘ ï ʚʳʚʦʜʘ. ʅʘ ʙʦʣʝʝ ʥʠʟʢʦʤ ʫʨʦʚʥʝ (ʤʠʢʨʦʧʨʦ-
ʛʨʘʤʤʥʦʤ) ʵʣʝʤʝʥʪʘʤʠ ʷʚʣʷʶʪʩʷ ʫʟʣʳ ʠ ʙʣʦʢʠ, ʠʟ ʢʦʪʦʨʳʭ ʩʪʨʦʷʪʩʷ ʧʘ-
ʤʷʪʴ, ʧʨʦʮʝʩʩʦʨ ʠ ʪ.ʜ. ʅʘʢʦʥʝʮ, ʥʘ ʩʘʤʳʭ ʥʠʟʢʠʭ ʫʨʦʚʥʷʭ ʵʣʝʤʝʥʪʘʤʠ 
ʷʚʣʷʶʪʩʷ ʠʥʪʝʛʨʘʣʴʥʳʝ ʣʦʛʠʯʝʩʢʠʝ ʤʠʢʨʦʩʭʝʤʳ ʠ ʵʣʝʢʪʨʦʨʘʜʠʦʵʣʝʤʝʥ-
ʪʳ. ʃʶʙʦʡ ʵʣʝʤʝʥʪ ʕɺʄ, ʪʦʯʥʦ ʪʘʢ ʞʝ ʢʘʢ ʠ ʩʘʤʘ ʕɺʄ, ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ 
ʬʫʥʢʮʠʦʥʘʣʴʥʳʤ ʥʘʟʥʘʯʝʥʠʝʤ ʠ ʩʪʨʫʢʪʫʨʥʳʤ ʧʦʩʪʨʦʝʥʠʝʤ. 

ʀʝʨʘʨʭʠʯʥʦʩʪʴ ʬʫʥʢʮʠʡ ʠ ʩʪʨʫʢʪʫʨ ʦʙʣʝʛʯʘʝʪ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ, ʠʩ-
ʧʦʣʴʟʦʚʘʥʠʝ ʠ ʠʟʫʯʝʥʠʝ ʕɺʄ ʠ ʥʘʭʦʜʠʪ ʦʪʨʘʞʝʥʠʝ ʚ ʤʦʜʫʣʴʥʦʤ ʧʨʠʥ-
ʮʠʧʝ ʧʦʩʪʨʦʝʥʠʷ ʩʘʤʦʡ ʕɺʄ ʠ ʝʝ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ. 

ʇʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʩʦʚʨʝʤʝʥʥʳʭ ʕɺʄ ʠʩʧʦʣʴʟʫʝʪʩʷ ʤʦʜʫʣʴʥʳʡ 
ʧʨʠʥʮʠʧ ʧʦʩʪʨʦʝʥʠʷ. ʉʫʪʴ ʵʪʦʛʦ ʧʨʠʥʮʠʧʘ ʩʚʦʜʠʪʩʷ ʢ ʪʦʤʫ, ʯʪʦ ʕɺʄ ʩʦ-
ʩʪʦʠʪ ʠʟ ʥʘʙʦʨʘ ʫʩʪʨʦʡʩʪʚ ʠ ʙʣʦʢʦʚ ï ʤʦʜʫʣʝʡ, ʨʝʘʣʠʟʫʶʱʠʭ ʟʘʢʦʥʯʝʥ-
ʥʳʝ ʬʫʥʢʮʠʠ ʠ ʦʙʣʘʜʘʶʱʠʭ ʩʚʦʡʩʪʚʦʤ ʥʝʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʜʨʫʛʠʭ ʤʦʜʫ-
ʣʝʡ ʚ ʬʫʥʢʮʠʦʥʘʣʴʥʦʤ ʩʤʳʩʣʝ. ɺ ʢʦʥʩʪʨʫʢʪʠʚʥʦʤ ʦʪʥʦʰʝʥʠʠ ʤʦʜʫʣʴ 
ʪʘʢʞʝ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʟʘʢʦʥʯʝʥʥʳʡ ʢʦʥʩʪʨʫʢʪʠʚʥʳʡ ʵʣʝʤʝʥʪ. ʆʪ-
ʜʝʣʴʥʳʝ ʤʦʜʫʣʠ ʤʦʛʫʪ ʙʳʪʴ ʩʦʝʜʠʥʝʥʳ ʤʝʞʜʫ ʩʦʙʦʡ ʚ ʥʝʦʙʭʦʜʠʤʫʶ 
ʢʦʥʬʠʛʫʨʘʮʠʶ ʙʝʟ ʠʟʤʝʥʝʥʠʷ ʩʭʝʤ (ʬʫʥʢʮʠʡ) ʦʪʜʝʣʴʥʳʭ ʤʦʜʫʣʝʡ. 

ʆʩʥʦʚʥʦʝ ʧʨʝʠʤʫʱʝʩʪʚʦ ʤʦʜʫʣʴʥʦʛʦ ʧʨʠʥʮʠʧʘ ï ʚʦʟʤʦʞʥʦʩʪʴ ʩʦ-
ʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʕɺʄ ʙʝʟ ʠʟʤʝʥʝʥʠʷ ʝʝ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ 
ʧʫʪʝʤ ʟʘʤʝʥʳ ʦʪʜʝʣʴʥʳʭ ʙʣʦʢʦʚ ʥʘ ʥʦʚʳʝ (ʙʦʣʝʝ ʙʳʩʪʨʦʜʝʡʩʪʚʫʶʱʠʝ, 
ʤʝʥʴʰʠʝ ʧʦ ʨʘʟʤʝʨʘʤ, ʧʦʪʨʝʙʣʷʶʱʠʝ ʤʝʥʴʰʝ ʵʥʝʨʛʠʠ, ʙʦʣʝʝ ʜʝʰʝʚʳʝ) 
ʠʣʠ ʧʫʪʝʤ ʜʦʙʘʚʣʝʥʠʷ ʥʦʚʳʭ ʤʦʜʫʣʝʡ ʩʦʟʜʘʥʠʝ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ 
ʨʘʟʥʳʭ ʧʦ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ ʕɺʄ. 

ʂʨʦʤʝ ʵʪʦʛʦ, ʪʘʢʠʝ ʕɺʄ ʥʘʠʣʫʯʰʠʤ ʦʙʨʘʟʦʤ ʧʨʠʩʧʦʩʦʙʣʝʥʳ ʢ ʚʦʩ-
ʩʪʘʥʦʚʣʝʥʠʶ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ ʧʨʠ ʦʪʢʘʟʘʭ ʟʘ ʩʯʝʪ ʫʧʨʦʱʝʥʠʷ ʧʦʠʩʢʘ 
ʥʝʠʩʧʨʘʚʥʦʩʪʠ ʠ ʨʝʤʦʥʪʘ. 

 

4.05 ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʪʝʭʥʠʢʠ 
 

ʆʜʥʘ ʠʟ ʦʩʥʦʚʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʕɺʄ ï ʢʦʣʠʯʝʩʪʚʦ ʨʝʘʣʠʟʫʝʤʳʭ ʚ 
ʥʝʡ ʦʧʝʨʘʮʠʡ ʦʙʨʘʙʦʪʢʠ, ʭʨʘʥʝʥʠʷ ʠ ʚʚʦʜʘ ï ʚʳʚʦʜʘ ʠʥʬʦʨʤʘʮʠʠ ï 
ʦʧʝʨʘʮʠʦʥʥʳʝ ʨʝʩʫʨʩʳ. ʆʧʝʨʘʮʠʦʥʥʳʝ ʨʝʩʫʨʩʳ ʪʝʤ ʙʦʣʴʰʝ, ʯʝʤ ʙʦʣʝʝ 
ʨʘʟʥʦʦʙʨʘʟʥʳ ʩʧʦʩʦʙʳ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʠ ʰʠʨʝ ʩʠʩʪʝʤʘ ʢʦ-
ʤʘʥʜ. 

ʉʣʝʜʫʶʱʘʷ ʚʘʞʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʕɺʄ ï ʝʤʢʦʩʪʴ ʧʘʤʷʪʠ. ɽʤʢʦʩʪʴ 
ʧʘʤʷʪʠ ʠʟʤʝʨʷʝʪʩʷ ʚ ʜʚʦʠʯʥʳʭ ʝʜʠʥʠʮʘʭ ʠʥʬʦʨʤʘʮʠʠ ï ʙʠʪʘʭ, ʠʣʠ 
ʢʨʘʪʥʳʭ ʝʜʠʥʠʮʘʭ: ʙʘʡʪʘʭ, ʂʙʘʡʪʘʭ, ʄʙʘʡʪʘʭ, ʩʣʦʚʘʭ. ɹʘʡʪ ʨʘʚʝʥ 8 ʙʠ-

ʪʘʤ. 
1 ʂʙʘʡʪ = 1024 ʙʘʡʪ, 1 ʄʙʘʡʪ = 1024 ʂʙʘʡʪ. 
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ɹʳʩʪʨʦʜʝʡʩʪʚʠʝ ʕɺʄ ï ʯʠʩʣʦ ʦʧʝʨʘʮʠʡ, ʚʳʧʦʣʥʷʝʤʳʭ ʚ 1 ʩ. ʇʦ-
ʩʢʦʣʴʢʫ ʨʘʟʥʳʝ ʦʧʝʨʘʮʠʠ ʚʳʧʦʣʥʷʶʪʩʷ ʩ ʨʘʟʥʦʡ ʩʢʦʨʦʩʪʴʶ, ʪʦ ʛʦʚʦʨʷʪ ʦ 
ʩʨʝʜʥʝʤ ʙʳʩʪʨʦʜʝʡʩʪʚʠʠ ʕɺʄ ʥʘ ʨʘʟʥʳʭ ʢʣʘʩʩʘʭ ʟʘʜʘʯ, ʢʦʪʦʨʦʝ ʦʧʨʝ-
ʜʝʣʷʝʪʩʷ ʩ ʫʯʝʪʦʤ ʚʝʨʦʷʪʥʦʩʪʝʡ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʢʘʞʜʦʡ ʦʧʝʨʘʮʠʠ ʧʨʠ 
ʨʝʰʝʥʠʠ ʟʘʜʘʥʥʦʛʦ ʢʣʘʩʩʘ ʟʘʜʘʯ. 

ʇʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʕɺʄ, ʚ ʦʪʣʠʯʠʝ ʦʪ ʙʳʩʪʨʦʜʝʡʩʪʚʠʷ, ʠʟʤʝʨʷʣʩʷ 
ʩʨʝʜʥʠʤ ʯʠʩʣʦʤ ʟʘʜʘʯ, ʨʝʰʘʝʤʳʭ ʥʘ ʥʝʡ ʟʘ ʝʜʠʥʠʮʫ ʚʨʝʤʝʥʠ. ʇʨʦʠʟʚʦ-
ʜʠʪʝʣʴʥʦʩʪʴ ʟʘʚʠʩʠʪ ʦʪ ʙʳʩʪʨʦʜʝʡʩʪʚʠʷ ʧʨʦʮʝʩʩʦʨʘ, ʫʩʪʨʦʡʩʪʚ ʚʚʦʜʘ ï 
ʚʳʚʦʜʘ, ʧʦʨʷʜʢʘ ʧʨʦʭʦʞʜʝʥʠʷ ʟʘʜʘʯ ʚ ʕɺʄ ʠ ʪ.ʧ. ʆʥʘ ʫʚʝʣʠʯʠʚʘʝʪʩʷ 
ʧʨʠ ʩʦʚʤʝʱʝʥʠʠ ʦʧʝʨʘʮʠʡ ʚʚʦʜʘ ï ʚʳʚʦʜʘ ʩ ʦʙʨʘʙʦʪʢʦʡ, ʠʩʧʦʣʟɹʦʚʘʥʠʠ 
ʤʫʣʴʪʠʧʨʦʛʨʘʤʤʥʦʛʦ ʠ ʤʫʣʴʪʠʧʨʦʮʝʩʩʦʨʥʦʛʦ ʨʝʞʠʤʦʚ ʨʘʙʦʪʳ. 

ʅʘʜʝʞʥʦʩʪʴ ï ʩʚʦʡʩʪʚʦ ʕɺʄ ʚʳʧʦʣʥʷʪʴ ʚʦʟʣʦʞʝʥʥʳʝ ʥʘ ʥʝʝ ʬʫʥʢ-
ʮʠʠ ʚ ʪʝʯʝʥʠʝ ʟʘʜʘʥʥʦʛʦ ʚʨʝʤʝʥʠ. ʅʘʜʝʞʥʦʩʪʴ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʪʘʢʠʤʠ 
ʚʝʣʠʯʠʥʘʤʠ, ʢʘʢ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʦʪʢʘʟʦʚ ʠ ʥʘʨʘʙʦʪʢʘ ʥʘ ʦʪʢʘʟ. ʆʪʢʘʟ ï 
ʩʣʫʯʘʡʥʦʝ ʩʦʙʳʪʠʝ, ʚʦʟʥʠʢʘʶʱʝʝ ʠʟ-ʟʘ ʥʝʠʩʧʨʘʚʥʦʩʪʠ ʵʣʝʤʝʥʪʦʚ, ʠʟ 
ʢʦʪʦʨʳʭ ʩʦʙʨʘʥʘ ʕɺʄ, ʠ ʩʦʝʜʠʥʝʥʠʡ ʤʝʞʜʫ ʥʠʤʠ. ʀʥʪʝʥʩʠʚʥʦʩʪʴ ʦʪʢʘ-
ʟʦʚ ï ʩʨʝʜʥʝʝ ʯʠʩʣʦ ʦʪʢʘʟʦʚ ʟʘ ʝʜʠʥʠʮʫ ʚʨʝʤʝʥʠ. ʅʘʨʘʙʦʪʢʘ ʥʘ ʦʪʢʘʟ ï 
ʩʨʝʜʥʠʡ ʧʨʦʤʝʞʫʪʦʢ ʚʨʝʤʝʥʠ ʤʝʞʜʫ ʦʪʢʘʟʘʤʠ. 

ʋʚʝʣʠʯʝʥʠʝ ʥʘʜʝʞʥʦʩʪʠ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʟʘ ʩʯʝʪ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘ-
ʥʠʷ ʪʝʭʥʦʣʦʛʠʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʢʦʤʧʦʥʝʥʪʦʚ, ʪʝʩʪʠʨʦʚʘʥʠʷ ʢʦʤʧʣʝʢʪʫʶ-
ʱʠʭ ʠ ʤʦʜʫʣʝʡ ʥʘ ʩʧʝʮʠʘʣʴʥʳʭ ʩʪʝʥʜʘʭ, ʘ ʪʘʢʞʝ ʨʝʟʝʨʚʠʨʦʚʘʥʠʷ, ʟʘ-
ʢʣʶʯʘʶʱʝʛʦʩʷ ʚʦ ʚʚʝʜʝʥʠʠ ʚ ʩʦʩʪʘʚ ʕɺʄ ʦʪʜʝʣʴʥʳʭ ʫʩʪʨʦʡʩʪʚ ʠʟʙʳ-
ʪʦʯʥʦʛʦ (ʜʫʙʣʠʨʫʶʱʝʛʦ) ʦʙʦʨʫʜʦʚʘʥʠʷ. 

ʉʪʦʠʤʦʩʪʴ ʕɺʄ ʨʘʚʥʘ ʩʫʤʤʘʨʥʦʡ ʩʪʦʠʤʦʩʪʠ ʚʩʝʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ 
ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ, ʚʭʦʜʷʱʝʛʦ ʚ ʝʝ ʩʦʩʪʘʚ. ʋʣʫʯʰʝʥʠʝ ʣʶʙʦʡ ʠʟ 
ʨʘʩʩʤʦʪʨʝʥʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʕɺʄ ʧʨʠ ʜʘʥʥʦʤ ʫʨʦʚʥʝ ʪʝʭʥʦʣʦʛʠʠ ʚ ʢʦ-
ʥʝʯʥʦʤ ʩʯʝʪʝ ʧʨʠʚʦʜʠʪ ʢ ʫʚʝʣʠʯʝʥʠʶ ʩʪʦʠʤʦʩʪʠ. 

ʂʦʥʢʨʝʪʥʳʝ ʦʙʣʘʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʕɺʄ ʧʨʝʜʲʷʚʣʷʶʪ ʢ ʥʠʤ ʚʧʦʣʥʝ 
ʦʧʨʝʜʝʣʝʥʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʧʦ ʢʘʞʜʦʡ ʠʟ ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ. 
ʇʦʵʪʦʤʫ ʚ ʢʦʥʢʨʝʪʥʦʤ ʩʣʫʯʘʝ ʩʫʱʝʩʪʚʫʝʪ ʦʧʪʠʤʫʤ, ʧʨʠ ʢʦʪʦʨʦʤ ʪʨʝʙʫʝ-
ʤʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʦʙʝʩʧʝʯʠʚʘʶʪʩʷ ʧʨʠ ʤʠʥʠʤʘʣʴʥʦʡ ʩʪʦʠʤʦʩʪʠ ʕɺʄ. 

ʄʥʦʛʦʦʙʨʘʟʠʝ ʩʚʦʡʩʪʚ ʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʕɺʄ ʧʦʨʦʞʜʘʝʪ ʠ ʤʥʦʛʦʦʙ-
ʨʘʟʠʝ ʢʣʘʩʩʠʬʠʢʘʮʠʡ, ʦʪʣʠʯʘʶʱʠʭʩʷ ʚʳʜʝʣʝʥʠʝʤ ʨʘʟʥʳʭ ʧʨʠʟʥʘʢʦʚ ʚ 
ʢʘʯʝʩʪʚʝ ʛʣʘʚʥʳʭ ʠʣʠ ʚʪʦʨʦʩʪʝʧʝʥʥʳʭ. ɽʩʣʠ ʚ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʥʦʛʦ ʧʨʠ-
ʟʥʘʢʘ ʚʟʷʪʴ ʨʘʟʤʝʨʳ ʩʠʩʪʝʤʳ, ʪʦ ʕɺʄ ʧʨʠʥʷʪʦ ʜʝʣʠʪʴ ʥʘ ʩʚʝʨʭʙʦʣʴʰʠʝ, 
ʙʦʣʴʰʠʝ, ʩʨʝʜʥʠʝ, ʤʘʣʳʝ ʠ ʤʠʢʨʦʕɺʄ. 

ʆʜʥʘʢʦ ʙʳʩʪʨʦʝ ʨʘʟʚʠʪʠʝ ʪʝʭʥʦʣʦʛʠʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʕɺʄ, ʵʣʝʤʝʥʪ-
ʥʦʡ ʙʘʟʳ, ʤʝʪʦʜʦʣʦʛʠʠ ʠ ʩʨʝʜʩʪʚ ʨʘʟʨʘʙʦʪʢʠ ʘʧʧʘʨʘʪʫʨʳ ʠ ʧʨʦʛʨʘʤʤʥʦ-
ʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʧʨʠʚʦʜʠʪ ʢ ʪʦʤʫ, ʯʪʦ ʟʘ ʢʦʨʦʪʢʠʡ ʧʝʨʠʦʜ ʩʫʱʝʩʪʚʝʥʥʦ 
ʤʝʥʷʶʪʩʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʦʚʳʭ ʕɺʄ, ʘ ʠʤʝʥʥʦ ʧʦʚʳʰʘʝʪʩʷ ʠʭ ʧʨʦʠʟ-
ʚʦʜʠʪʝʣʴʥʦʩʪʴ ʠ ʥʘʜʝʞʥʦʩʪʴ ʧʨʠ ʩʦʭʨʘʥʝʥʠʠ ʩʪʦʠʤʦʩʪʠ. ʊʘʢ, ʩʦʚʨʝʤʝʥ-
ʥʳʝ ʤʠʢʨʦʕɺʄ ʧʦ ʤʥʦʛʠʤ ʩʚʦʠʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ ʧʨʝʚʦʩʭʦʜʷʪ ʩʨʝʜʥʠʝ 
ʠ ʜʘʞʝ ʙʦʣʴʰʠʝ ʕɺʄ ʧʝʨʚʦʛʦ ʧʦʢʦʣʝʥʠʷ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʫʜʦʚʣʝʪʚʦʨʷ-
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ʶʪʩʷ ʧʦʪʨʝʙʥʦʩʪʠ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʚ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʭ ʤʘʰʠʥʘʭ ʦʧʨʝ-
ʜʝʣʝʥʥʦʛʦ ʪʠʧʘ. 

ʅʘʠʙʦʣʝʝ ʩʫʱʝʩʪʚʝʥʥʳʤ ʦʙʨʘʟʦʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʕɺʄ ʦʧʨʝʜʝʣʷ-
ʶʪʩʷ ʦʙʣʘʩʪʴʶ ʧʨʠʤʝʥʝʥʠʷ. ɺ ʩʘʤʦʤ ʦʙʱʝʤ ʚʠʜʝ ʧʦ ʦʙʣʘʩʪʷʤ ʧʨʠʤʝʥʝ-
ʥʠʷ ʕɺʄ ʨʘʟʜʝʣʷʶʪʩʷ ʥʘ ʕɺʄ ʦʙʱʝʛʦ ʥʘʟʥʘʯʝʥʠʷ, ʧʨʦʙʣʝʤʥʦ ʦʨʠʝʥʪʠ-
ʨʦʚʘʥʥʳʝ, ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʝ. 

 

4.06 ʕɺʄ ʦʙʱʝʛʦ ʥʘʟʥʘʯʝʥʠʷ 
 

ʕɺʄ ʦʙʱʝʛʦ ʥʘʟʥʘʯʝʥʠʷ ʠʤʝʶʪ ʙʦʣʴʰʠʝ ʦʧʝʨʘʮʠʦʥʥʳʝ ʨʝʩʫʨʩʳ, 
ʧʨʠʩʧʦʩʦʙʣʝʥʥʳʝ ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʯʠʩʣʦʚʳʭ ʠ ʪʝʢʩʪʦʚʳʭ 
ʜʘʥʥʳʭ, ʠ ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʮʝʥʪʨʘʭ 
(ɺʎ). ʆʥʠ ʢʦʤʧʣʝʢʪʫʶʪʩʷ ʙʦʣʴʰʦʡ ʦʧʝʨʘʪʠʚʥʦʡ ʠ ʚʥʝʰʥʝʡ ʧʘʤʷʪʴʶ, 
ʰʠʨʦʢʦʡ ʥʦʤʝʥʢʣʘʪʫʨʦʡ ʫʩʪʨʦʡʩʪʚ ʦʪʦʙʨʘʞʝʥʠʷ ʠ ʫʩʪʨʦʡʩʪʚ ʚʚʦʜʘ ï ʚr -
ʚʦʜʘ ʠ ʩʧʦʩʦʙʥʳ ʚʳʧʦʣʥʷʪʴ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʨʘʙʦʪ (ʚʳʧʦʣʥʝʥʠʝ ʥʘʫʯ-
ʥʳʭ, ʠʥʞʝʥʝʨʥʳʭ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʨʘʩʯʝʪʦʚ, ʦʙʨʘʙʦʪʢʘ ʪʝʢʩʪʦʚʦʡ ʠʥ-
ʬʦʨʤʘʮʠʠ, ʨʝʰʝʥʠʝ ʟʘʜʘʯ ʤʦʜʝʣʠʨʦʚʘʥʠʷ). ʅʘ ʠʭ ʦʩʥʦʚʝ ʚʦʟʤʦʞʥʦ 
ʩʦʟʜʘʥʠʝ ʢʨʫʧʥʳʭ ʙʘʥʢʦʚ ʜʘʥʥʳʭ, ʩʠʩʪʝʤ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ ʧʨʦʝʢʪʠ-
ʨʦʚʘʥʠʷ (ʉɸʇʈ), ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ ʩʠʩʪʝʤ ʫʧʨʘʚʣʝʥʠʷ (ɸʉʋ) ʦʪʨʘʩ-
ʣʴʶ, ʢʨʫʧʥʳʤ ʧʨʝʜʧʨʠʷʪʠʝʤ ʠ ʪ.ʜ. ʕɺʄ ʦʙʱʝʛʦ ʥʘʟʥʘʯʝʥʠʷ ʠʤʝʶʪ 
ʙʦʣʴʰʫʶ ʩʪʦʠʤʦʩʪʴ, ʪʨʝʙʫʶʪ ʩʧʝʮʠʘʣʴʥʦ ʧʨʠʩʧʦʩʦʙʣʝʥʥʳʭ ʧʦʤʝʱʝʥʠʡ, 

ʦʙʩʣʫʞʠʚʘʶʪʩʷ ʙʦʣʴʰʠʤ ʰʪʘʪʦʤ ʧʨʦʛʨʘʤʤʠʩʪʦʚ ʠ ʠʥʞʝʥʝʨʥʦ-ʪʝʭʥʠ-
ʯʝʩʢʠʭ ʨʘʙʦʪʥʠʢʦʚ, ʚʳʧʦʣʥʷʶʱʠʭ ʪʝʭʥʠʯʝʩʢʦʝ ʦʙʩʣʫʞʠʚʘʥʠʝ. 

 

4.07 ʇʨʦʙʣʝʤʥʦ ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʝ ʕɺʄ 
 

ʇʨʦʙʣʝʤʥʦ ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʝ ʕɺʄ ʧʨʠʩʧʦʩʦʙʣʝʥʳ ʜʣʷ ʨʝʰʝʥʠʷ ʦʛ-
ʨʘʥʠʯʝʥʥʦʛʦ ʢʨʫʛʘ ʟʘʜʘʯ. ʕʪʠ ʕɺʄ ʩʨʘʚʥʠʪʝʣʴʥʦ ʜʝʰʝʚʳ, ʧʨʦʩʪʳ ʚ ʵʢʩ-
ʧʣʫʘʪʘʮʠʠ ʠ ʦʙʩʣʫʞʠʚʘʥʠʠ ʠ ʨʘʩʩʯʠʪʘʥʳ ʥʘ ʤʘʩʩʦʚʦʝ ʧʨʠʤʝʥʝʥʠʝ ʚ ʢʘ-
ʯʝʩʪʚʝ ʫʧʨʘʚʣʷʶʱʠʭ, ʘ ʪʘʢʞʝ ʜʣʷ ʨʝʛʠʩʪʨʘʮʠʠ ʠ ʦʙʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘ-
ʮʠʠ. ʅʫʞʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʦ ʩʪʦʠʤʦʩʪʠ ʜʦʩʪʠʛʘʶʪʩʷ ʚ ʵʪʠʭ ʕɺʄ ʚ 
ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʟʘ ʩʯʝʪ ʨʘʟʫʤʥʦʛʦ ʦʛʨʘʥʠʯʝʥʠʷ ʦʧʝʨʘʮʠʦʥʥʳʭ ʨʝʩʫʨʩʦʚ, 
ʧʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʜʘʥʥʦʤʫ ʢʣʘʩʩʫ ʟʘʜʘʯ. ɺ ʢʘʯʝʩʪʚʝ ʧʨʦʙʣʝʤʥʦ ʦʨʠʝʥʪʠ-
ʨʦʚʘʥʥʳʭ ʕɺʄ ʦʙʳʯʥʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʤʠʥʠ- ʠ ʤʠʢʨʦʕɺʄ ʇʦ ʬʫʥʢʮʠʦ-
ʥʘʣʴʥʦʡ ʠ ʩʪʨʫʢʪʫʨʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʤʠʥʠ- ʠ ʤʠʢʨʦʕɺʄ ʤʘʣʦ ʦʪʣʠʯʘʶʪʩʷ 
ʜʨʫʛ ʦʪ ʜʨʫʛʘ. ɹʦʣʴʰʠʥʩʪʚʦ ʤʠʥʠ- ʠ ʤʠʢʨʦʕɺʄ ʩʪʨʦʷʪʩʷ ʥʘ ʦʩʥʦʚʝ ʝʜʠ-
ʥʦʛʦ ʠʥʪʝʨʬʝʡʩʘ. ʍʘʨʘʢʪʝʨʥʘʷ ʯʝʨʪʘ ʤʠʢʨʦʕɺʄ ï ʧʨʠʤʝʥʝʥʠʝ ʚ ʥʠʭ 
ʙʣʦʢʦʚ, ʠʟʛʦʪʦʚʣʝʥʥʳʭ ʥʘ ʦʩʥʦʚʝ ʪʝʭʥʦʣʦʛʠʠ ʙʦʣʴʰʠʭ ʠ ʩʚʝʨʭʙʦʣʴʰʠʭ 
ʠʥʪʝʛʨʘʣʴʥʳʭ ʩʭʝʤ (ɹʀʉ ʠ ʉɹʀʉ). ʅʝʢʦʪʦʨʳʝ ʥʘʠʙʦʣʝʝ ʫʜʘʯʥʳʝ ʤʠʥʠ-
ʕɺʄ ʧʦʟʞʝ ʙʳʣʠ ʠʟʛʦʪʦʚʣʝʥʳ ʚ ʚʠʜʝ ʤʠʢʨʦʕɺʄ, ʯʪʦ ʧʦʟʚʦʣʠʣʦ ʩʦʭʨʘ-
ʥʠʪʴ ʨʘʟʨʘʙʦʪʘʥʥʦʝ ʨʘʥʝʝ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʠ ʨʘʩʰʠʨʠʪʴ ʦʙ-
ʣʘʩʪʴ ʧʨʠʤʝʥʝʥʠʷ. 
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4.08 ʉʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʝ ʕɺʄ 
 

ʉʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʝ ʕɺʄ ʩʦʟʜʘʶʪʩʷ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʢʘʢʦʛʦ-ʣʠʙʦ 
ʢʦʥʢʨʝʪʥʦʛʦ ʘʣʛʦʨʠʪʤʘ: ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʌʫʨʴʝ, ʚʳʯʠʩʣʝʥʠʷ ʢʦʨʨʝʣʷʮʠ-
ʦʥʥʳʭ ʬʫʥʢʮʠʡ, ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʢʦʦʨʜʠʥʘʪ ʠ ʪ.ʧ. ʋʟʢʘʷ ʩʧʝʮʠʘʣʠʟʘʮʠʷ 
ʧʦʟʚʦʣʷʝʪ ʩʫʱʝʩʪʚʝʥʥʦ ʫʚʝʣʠʯʠʪʴ ʙʳʩʪʨʦʜʝʡʩʪʚʠʝ ʕɺʄ, ʯʪʦ ʦʯʝʥʴ ʚʘʞ-
ʥʦ ʧʨʠ ʝʝ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʦʙʲʝʢʪʘʤʠ ʚ ʨʝʘʣʴʥʦʤ ʤʘʩ-
ʰʪʘʙʝ ʚʨʝʤʝʥʠ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʝ ʕɺʄ ʧʦʩʪʝ-
ʧʝʥʥʦ ʚʳʪʝʩʥʷʶʪʩʷ ʫʥʠʚʝʨʩʘʣʴʥʳʤʠ ʤʠʥʠ- ʠ ʦʩʦʙʝʥʥʦ ʤʠʢʨʦ-ʕɺʄ, ʢʦ-
ʪʦʨʳʝ ʧʨʠʩʧʦʩʘʙʣʠʚʘʶʪʩʷ ʢ ʩʧʝʮʠʘʣʴʥʳʤ ʧʨʠʤʝʥʝʥʠʷʤ ʧʦʜʢʣʶʯʝʥʠʝʤ ʢ 
ʥʠʤ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʦʙʨʘʙʘʪʳʚʘʶʱʠʭ ʫʩʪʨʦʡʩʪʚ, ʫʩʢʦʨʷʶʱʠʭ ʚʳʧʦʣ-
ʥʝʥʠʝ ʯʘʩʪʦ ʚʩʪʨʝʯʘʶʱʠʭʩʷ ʦʧʝʨʘʮʠʡ. 

ʇʦʩʢʦʣʴʢʫ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʦʪʩʫʪʩʪʚʫʝʪ ʪʦʯʥʘʷ ʢʣʘʩʩʠʬʠʢʘʮʠʷ 
ʕɺʄ, ʦʜʥʘ ʠ ʪʘ ʞʝ ʚʳʯʠʩʣʠʪʝʣʴʥʘʷ ʤʘʰʠʥʘ ʤʦʞʝʪ ʙʳʪʴ ʦʪʥʝʩʝʥʘ ʢ ʨʘʟ-
ʥʳʤ ʢʣʘʩʩʘʤ. ɹʦʣʝʝ ʪʦʛʦ, ʚʧʦʣʥʝ ʨʝʘʣʴʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʦʜʥʠʭ ʠ ʪʝʭ 
ʞʝ ʮʝʣʝʡ ʕɺʄ, ʦʪʣʠʯʘʶʱʠʝʩʷ ʜʨʫʛ ʦʪ ʜʨʫʛʘ ʨʘʟʤʝʨʘʤʠ ʠ ʩʪʦʠʤʦʩʪʴʶ. ɺ 
ʪʦ ʞʝ ʚʨʝʤʷ ʘʨʠʬʤʝʪʠʯʝʩʢʠʝ ʠ ʣʦʛʠʯʝʩʢʠʝ ʦʩʥʦʚʳ ʧʦʩʪʨʦʝʥʠʷ ʕɺʄ, 
ʧʨʠʥʮʠʧʳ ʨʘʙʦʪʳ ʦʪʜʝʣʴʥʳʭ ʙʣʦʢʦʚ ʠ ʕɺʄ ʚ ʮʝʣʦʤ, ʧʨʠʥʮʠʧʳ ʧʨʦ-
ʛʨʘʤʤʠʨʦʚʘʥʠʷ ʥʝ ʟʘʚʠʩʷʪ ʦʪ ʪʦʛʦ, ʢʘʢ ʠ ʧʦ ʢʘʢʠʤ ʧʨʠʟʥʘʢʘʤ ʨʘʟʜʝʣʝʥʳ 
ʕɺʄ ʥʘ ʢʣʘʩʩʳ. 

 

4.09 ʇʝʨʩʦʥʘʣʴʥʳʡ ʢʦʤʧʴʶʪʝʨ 
 

ʈʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʧʝʨʩʦʥʘʣʴʥʳʭ ʢʦʤʧʴʶʪʝʨʦʚ ʢ ʢʦʥʮʫ 70-ʭ ʛʦʜʦʚ 
ʧʨʠʚʝʣʦ ʢ ʩʥʠʞʝʥʠʶ ʩʧʨʦʩʘ ʥʘ ʕɺʄ ʠ ʤʠʥʠ-ʕɺʄ. ʕʪʦ ʩʪʘʣʦ ʧʨʝʜʤʝʪʦʤ 
ʩʝʨʴʝʟʥʦʛʦ ʙʝʩʧʦʢʦʡʩʪʚʘ ʬʠʨʤʳ IBM international Business Machines 
Corporation), ʢʦʪʦʨʘʷ ʷʚʣʷʣʘʩʴ ʦʩʥʦʚʥʳʤ ʧʦʩʪʘʚʱʠʢʦʤ ʦʙʦʨʫʜʦʚʘʥʠʷ 
ʜʘʥʥʦʛʦ ʢʣʘʩʩʘ. 

ʊʝʨʤʠʥ ʇʂ (PC) ʙʳʣ ʧʨʠʜʫʤʘʥ ʬʠʨʤʦʡ IBM ʜʣʷ ʢʦʤʧʴʶʪʝʨʘ ʥʦʚʦʛʦ 
ʪʠʧʘ, ʨʘʟʨʘʙʦʪʢʫ ʢʦʪʦʨʦʛʦ ʬʠʨʤʘ ʥʘʯʘʣʘ ʚ 1979 ʛʦʜʫ. ʊʝʨʤʠʥ ʨʘʩʰʠʬ-
ʨʦʚʳʚʘʝʪʩʷ ʢʘʢ ʧʝʨʩʦʥʘʣʴʥʳʡ ʢʦʤʧʴʶʪʝʨ (personal computer). ʉ 1981 ʛ., 
ʪ.ʝ. ʩ ʤʦʤʝʥʪʘ ʦʬʠʮʠʘʣʴʥʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʧʝʨʚʦʛʦ IBM PC, ʦʥ ʧʨʠʦʙ-
ʨʝʣ ʙʦʣʴʰʫʶ ʧʦʧʫʣʷʨʥʦʩʪʴ ʫ ʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʘ ʯʝʨʝʟ ʥʝʩʢʦʣʴʢʦ ʣʝʪ ʢʦʤ-
ʧʴʶʪʝʨ IBM PC ʟʘʥʷʣ ʚʝʜʫʱʝʝ ʤʝʩʪʦ ʥʘ ʨʳʥʢʝ ʠ ʬʘʢʪʠʯʝʩʢʠ ʩʪʘʣ ʩʪʘʥ-
ʜʘʨʪʦʤ ʧʝʨʩʦʥʘʣʴʥʦʛʦ ʢʦʤʧʴʶʪʝʨʘ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʇʂ, ʩʦʚʤʝʩʪʠ-
ʤʳʝ ʩ IBM PC, ʟʘʥʠʤʘʶʪ ʙʦʣʝʝ 10% ʚʩʝʭ ʚʳʧʫʩʢʘʝʤʳʭ ʧʝʨʩʦʥʘʣʴʥʳʭ 
ʢʦʤʧʴʶʪʝʨʦʚ. 

ʇʦʩʢʦʣʴʢʫ ʪʝʨʤʠʥ PC ʩʠʣʴʥʦ ʩʚʷʟʘʥ ʩ ʦʙʦʨʫʜʦʚʘʥʠʝʤ ʠʤʝʥʥʦ ʬʠʨ-
ʤʳ IBM, ʪʦ ʚʣʘʜʝʣʴʮʳ ʬʠʨʤʳ Macintosh ʧʨʝʜʧʦʯʠʪʘʶʪ ʥʘʟʳʚʘʪʴ ʩʚʦʶ 
ʧʨʦʜʫʢʮʠʶ ʧʦ-ʜʨʫʛʦʤʫ. ʆʥʠ ʥʘʟʳʚʘʶʪ ʩʚʦʠ ʢʦʤʧʴʶʪʝʨʳ ʄʘʢʘʤʠ, ʜʘʞʝ 
ʝʩʣʠ ʦʥʠ ʚʩʝʛʦ-ʥaʚceʛo ʨʘʟʥʦʚʠʜʥʦʩʪʴ ʇʂ. 

ɺʪʦʨʦʡ IBM PC ʥʘʟʳʚʘʣʩʷ IBM PC XT. XT ʦʟʥʘʯʘʝʪ extended 
Technology (ʨʘʩʰʠʨʝʥʥʘʷ ʪʝʭʥʦʣʦʛʠʷ). ʇʦ ʙʦʣʴʰʦʤʫ ʩʯʝʪʫ ʵʪʦ ʙʳʣ 
ʦʙʳʯʥʳʡ PC ʩ 10-ʤʝʛʘʙʘʡʪʥʳʤ ʞʝʩʪʢʠʤ ʜʠʩʢʦʤ. ɿʘʪʝʤ ʧʦʷʚʠʣʩʷ IBM PC 
AT, ʠʤʝʚʰʠʡ ʙʦʣʴʰʠʡ ʜʠʩʢ, ʙʦʣʝʝ ʚʳʩʦʢʦʝ ʙʳʩʪʨʦʜʝʡʩʪʚʠʝ ʠ ʫʣʫʯʰʝʥ-
ʥʳʡ ʜʠʟʘʡʥ AT ʦʟʥʘʯʘʝʪ Advanced Technology (ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʥʘʷ 
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ʪʝʭʥʦʣʦʛʠʷ). ɺ ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʠ ʙʦʣʴʰʠʥʩʪʚʦ ʩʦʚʨʝʤʝʥʥʳʭ ʢʦʤʧʴʶʪʝ-
ʨʦʚ ʤʦʜʝʣʠʨʦʚʘʥʳ ʧʦʩʣʝ AT. ɺ 1987 ʛ. IBM ʚʳʧʫʩʪʠʣʘ ʩʣʝʜʫʶʱʝʝ ʧʦʢʦ-
ʣʝʥʠʝ ʧʝʨʩʦʥʘʣʴʥʳʭ ʢʦʤʧʴʶʪʝʨʦʚ ʩʝʨʠʠ PS/2. PS ʦʟʥʘʯʘʝʪ Personal 
System (ʧʝʨʩʦʥʘʣʴʥʘʷ ʩʠʩʪʝʤʘ), ʘ /2 ï ʚʪʦʨʦʝ ʧʦʢʦʣʝʥʠʝ. ʊʘʢ ʞʝ ʢʘʢ ʠ 
PC, PS/2 ʷʚʣʷʝʪʩʷ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʤ ʥʘʟʚʘʥʠʝʤ. 

ʊʦʣʴʢʦ ʬʠʨʤʘ IBM ʤʦʞʝʪ ʧʨʦʠʟʚʦʜʠʪʴ IBM PC. ʆʙʦ ʚʩʝʭ ʧʨʦʯʠʭ 
ʢʦʤʧʴʶʪʝʨʘʭ, ʢʦʪʦʨʳʝ ʚʳʛʣʷʜʷʪ ʠ ʬʫʥʢʮʠʦʥʠʨʫʶʪ ʢʘʢ ʦʨʠʛʠʥʘʣʴʥʳʝ ʤʦ-
ʜʝʣʠ, ʛʦʚʦʨʷʪ ʢʘʢ ʦ ʢʣʦʥʝ. ɽʩʣʠ ʫ ʚʘʩ ʥʝ ʦʨʠʛʠʥʘʣʴʥʘʷ ʧʨʦʜʫʢʮʠʷ IBM, ʪʦ 
ʫ ʚʘʩ ʢʣʦʥ. 

ʉʦʚʤʝʩʪʠʤʦʩʪʴ ʠʤʝʝʪ ʥʝʩʢʦʣʴʢʦ ʦʪʣʠʯʥʳʡ ʦʪ ʢʣʦʥʘ ʩʤʳʩʣ. ʇʦʥʪ̫ʠʝ 
ʩʦʚʤʝʩʪʠʤʦʩʪʠ ʪʘʢʞʝ ʦʪʥʦʩʠʪʩʷ ʢ ʣʶʙʳʤ ʜʨʫʛʠʤ ʚʠʜʘʤ ʢʦʤʧʴʶʪʝʨʦʚ, ʥʝ 
ʠʤʝʶʱʠʭ ʤʘʨʢʠ IBM. ʆʜʥʘʢʦ ʩʦʚʤʝʩʪʠʤʦʩʪʴ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʚ ʥʝ-
ʩʢʦʣʴʢʦ ʠʥʦʤ ʩʤʳʩʣʝ. ʂʣʦʥʳ ʩʯʠʪʘʶʪʩʷ ʜʝʰʝʚʳʤʠ: ʦʥʠ ʦʙʳʯʥʦ ʩʦʙʠʨʘ-
ʪʁʩʷ ʧʨʷʤʦ ʥʘ ʟʘʜʚʦʨʢʘʭ ʤʝʩʪʥʳʭ ʢʦʤʧʴʶʪʝʨʥʳʭ ʤʘʛʘʟʠʥʦʚ ʠʟ ʩʘʤʳʭ 
ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʢʦʤʧʣʝʢʪʫʶʱʠʭ. ʉʦʚʤʝʩʪʠʤʳʝ ʞʝ ʢʦʤʧʴʶʪʝʨʳ ʧʨʦʠʟʚʦ-
ʜʷʪʩʷ ʩʦʣʠʜʥʳʤʠ ʵʣʝʢʪʨʦʥʥʳʤʠ ʢʦʤʧʘʥʠʷʤʠ ʠ ʰʠʨʦʢʦ ʧʦʜʜʝʨʞʠʚʘʶʪʩʷ. 
ʇʦʵʪʦʤʫ ʩʦʚʤʝʩʪʠʤʳʡ ʢʦʤʧʴʶʪʝʨ ʩʪʦʠʪ ʜʦʨʦʞʝ, ʯʝʤ ʢʣʦʥ. 

ɿʘ ʧʦʩʣʝʜʥʠʝ ʥʝʩʢʦʣʴʢʦ ʣʝʪ ʢʣʦʥʳ PC ʙʳʩʪʨʦ ʦʙʦʛʥʘʣʠ ʦʨʠʛʠʥʘʣʴ-
ʥʳʝ PC ʠ ʧʦ ʦʙʲʝʤʫ ʧʨʦʜʘʞʠ, ʠ ʧʦ ʤʘʩʩʦʚʦʩʪʠ. ɽʩʣʠ ʦ ʢʦʤʧʴʶʪʝʨʝ 
ʥʝʣʴʟʷ ʩʢʘʟʘʪʴ, ʯʪʦ ʦʥ ʧʨʦʠʟʚʦʜʩʪʚʘ IBM, ʪʦ ʵʪʦ ï ʢʣʦʥ. 

ʂʨʦʤʝ ʚʩʝʛʦ ʧʨʦʯʝʛʦ, ʩʦʚʤʝʩʪʠʤʦʩʪʴ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʚr  ʤʦʞʝʪʝ ʠʩ-
ʧʦʣʴʟʦʚʘʪʴ ʪʦ ʞʝ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ, ʯʪʦ ʠ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝ-
ʯʝʥʠʝ ʢʦʤʧʴʶʪʝʨʦʚ IBM. ɺʳ ʩʤʦʞʝʪʝ ʪʘʢʞʝ ʠʩʧʦʣʴʟʦʚʘʪʴ ʪʦ ʞʝ ʘʧʧʘʨʘʪ-
ʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ: ʧʨʠʥʪʝʨʳ, ʫʩʪʨʦʡʩʪʚʘ ʚʚʦʜʘ ʠ ʧʨ. ʉʝʛʦʜʥʷ ʧʦʥʷʪʠʝ ʩʦ-
ʚʤʝʩʪʠʤʦʩʪʠ ʧʨʠʤʝʥʠʤʦ ʙʦʣʝʝ ʢ DOS, ʯʝʤ ʢ IBM, ʪ.ʝ. PC ʧʦʜʨʘʟʫʤʝʚʘʝʪ 
ʩʢʦʨʝʝ DOS-ʩʦʚʤʝʩʪʠʤʦʩʪʴ (ʩʠʩʪʝʤʥʫʶ ʩʦʚʤʝʩʪʠʤʦʩʪʴ), ʯʝʤ IBM-
ʩʦʚʤʝʩʪʠʤʦʩʪʴ. 

ʆ ʥʝʢʦʪʦʨʳʭ ʢʦʤʧʴʶʪʝʨʘʭ ʛʦʚʦʨʷʪ, ʧʨʠʙʝʛʘʷ ʢ ʤʘʨʢʝʪʠʥʛʦʚʳʤ ʥʘ-
ʟʚʘʥʠʷʤ. IBM-ʢʦʤʧʴʶʪʝʨʳ, ʥʘʧʨʠʤʝʨ, ʥʦʩʷʪ ʥʘʟʚʘʥʠʷ IBM PC, IBM PC 
AT ʠ IBM PS/2. 

ɹʦʣʴʰʠʥʩʪʚʦ ʢʦʤʧʴʶʪʝʨʦʚ ʥʦʩʷʪ ʠʤʝʥʘ ʠʭ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʧʣʶʩ ʢʘ-
ʢʦʡ-ʥʠʙʫʜʴ ʥʦʤʝʨ, ʥʘʧʨʠʤʝʨ, Mondo PC Mach 5, SmartFast i486, 
Testosterone 486/33. ʕʪʦ ʚʩʝ ʪʝ ʞʝ ʇʂ, ʢʣʦʥʳ, ʩʦʚʤʝʩʪʠʤʳʝ ʢʦʤʧʴʶʪʝʨʳ. 

ʂʦʤʧʴʶʪʝʨ ʤʦʞʝʪ ʧʦʪʨʝʙʦʚʘʪʴʩʷ ʧʦ ʨʷʜʫ ʧʨʠʯʠʥ: ʜʣʷ ʧʦʩʪʘʥʦʚʢʠ 
ʟʘʜʘʯʠ, ʝʝ ʚʳʧʦʣʥʝʥʠʷ, ʜʣʷ ʦʙʫʯʝʥʠʷ ʠʣʠ ʨʘʟʚʣʝʯʝʥʠʷ. ʂʦʤʧʴʶʪʝʨ ʧʦ-
ʟʚʦʣʠʪ ʚʳʧʦʣʥʠʪʴ ʣʶʙʦʝ ʜʝʣʦ ʥʘʤʥʦʛʦ ʧʨʦʱʝ. ʆʜʥʘʢʦ ʦʥ ʥʝ ʠʤʝʝʪ ʩʧʝ-
ʮʠʘʣʴʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ, ʠ ʧʦʪʦʤʫ ʜʦʚʦʣʴʥʦ ʩʣʦʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʦʥ ʢʦʥ-
ʢʨʝʪʥʦ ʩʤʦʞʝʪ ʩʜʝʣʘʪʴ. ɺ ʵʪʦʤ ʩʤʳʩʣʝ ʦʥ ʥʝ ʧʦʭʦʞ ʥʘ ʧʨʦʯʠʝ ʵʣʝʢʪʨʦʥ-
ʥʳʝ ʧʨʠʩʧʦʩʦʙʣʝʥʠʷ, ʩ ʢʦʪʦʨʳʤʠ ʦʙʳʯʥʦ ʧʨʠʭʦʜʠʪʩʷ ʠʤʝʪʴ ʜʝʣʦ. 

ʂʘʞʜʘʷ ʢʦʤʧʴʶʪʝʨʥʘʷ ʩʠʩʪʝʤʘ ʩʦʩʪʦʠʪ ʠʟ ʜʚʫʭ ʯʘʩʪʝʡ. ʅʝʦʙʭʦʜʠʤʦ 
ʢʦʝ-ʯʪʦ ʟʥʘʪʴ ʦ ʢʘʞʜʦʡ ʠʟ ʥʠʭ, ʘ ʪʘʢʞʝ ʠʭ ʥʘʟʚʘʥʠʷ: hardware (ʘʧʧʘʨʘʪ-
ʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ) ʠ software (ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ). 

ʆʧʝʨʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ (ʆʉ) ʷʚʣʷʝʪʩʷ ʥʝʦʪʲʝʤʣʝʤʦʡ ʯʘʩʪʴʶ ʩʦ-
ʚʨʝʤʝʥʥʳʭ ʕɺʄ, ʦʙʝʩʧʝʯʠʚʘʷ ʧʦʜʜʝʨʞʢʫ ʨʘʙʦʪʳ ʧʨʦʛʨʘʤʤ, ʦʨʛʘʥʠʟʘ-
ʮʠʶ ʠʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʘʧʧʘʨʘʪʫʨʦʡ ʠ ʧʨʝʜʦʩʪʘʚʣʝʥʠʝ ʧʦʣʴʟʦʚʘʪʝʣʷʤ 
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ʚʦʟʤʦʞʥʦʩʪʝʡ ʦʙʱʝʛʦ ʫʧʨʘʚʣʝʥʠʷ ʢʦʤʧʴʶʪʝʨʦʤ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʠʟ-
ʚʝʩʪʥʦ ʥʝʩʢʦʣʴʢʦ ʆʉ ʜʣʷ ʇʂ, ʦʪʨʘʞʘʶʱʠʭ ʢʘʢ ʨʘʟʚʠʪʠʝ ʪʝʭʥʠʯʝʩʢʠʭ 
ʩʨʝʜʩʪʚ, ʪʘʢ ʠ ʩʪʨʝʤʣʝʥʠʝ ʨʘʟʨʘʙʦʪʯʠʢʦʚ ʫʣʫʯʰʠʪʴ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʠ 
ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ, ʧʦʚʳʩʠʪʴ ʩʪʝʧʝʥʴ ʢʦʤʬʦʨʪʥʦʩʪʠ ʆʉ ʧʦ 
ʦʪʥʦʰʝʥʠʶ ʢ ʧʦʣʴʟʦʚʘʪʝʣʷʤ. 

ʆʜʥʦʡ ʠʟ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʆʉ, ʝʱʸ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʝʤʦʡ ʚ ʤʠʨʝ 
ʷʚʣʷʝʪʩʷ MS DOS ʬʠʨʤʳ Microsoft. ʂ ʦʩʥʦʚʥʳʤ ʜʦʩʪʦʠʥʩʪʚʘʤ MS DOS 
ʦʪʥʦʩʷʪʩʷ: ʨʘʟʚʠʪʳʡ ʢʦʤʘʥʜʥʳʡ ʷʟʳʢ, ʚʦʟʤʦʞʥʦʩʪʴ ʦʨʛʘʥʠʟʘʮʠʠ ʤʥʦʛʦ-
ʫʨʦʚʥʝʚʳʭ ʢʘʪʘʣʦʛʦʚ, ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʜʢʣʶʯʝʥʠʷ ʧʦʣʴʟʦʚʘʪʝʣʝʤ ʜʦʧʦʣ-
ʥʠʪʝʣʥɹʳʭ ʜʨʘʡʚʝʨʦʚ ʚʥʝʰʥʠʭ ʫʩʪʨʦʡʩʪʚ ʠ ʪ.ʜ. 

ɽʩʣʠ ʢʦʤʧʴʶʪʝʨ ʠʩʧʦʣʴʟʫʝʪ DOS ʢʘʢ ʩʚʦʶ ʛʣʘʚʥʫʶ ʫʧʨʘʚʣʷʶʱʫʶ 
ʧʨʦʛʨʘʤʤʫ, ʪʦ ʦʥ ʥʘʟʳʚʘʝʪʩʷ DOS-ʢʦʤʧʴʶʪʝʨ. ɿʜʝʩʴ ʨʝʯʴ ʠʜʝʪ ʦʙ ʦʧʝ-
ʨʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʝ MS DOS ʠʣʠ Microsoft Disk Operating System (ʜʠʩʢʦ-
ʚʦʡ ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʝ ʬʠʨʤʳ Microsoft), ʢʦʪʦʨʘʷ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ 
ʥʘ ʤʥʦʛʠʭ ʇʂ ʢʘʢ ʟʘ ʨʫʙʝʞʦʤ, ʪʘʢ ʠ ʫ ʥʘʩ ʚ ʩʪʨʘʥʝ. ʉʫʱʝʩʪʚʫʶʪ ʠ ʜʨʫʛʠʝ 
ʨʘʟʥʦʚʠʜʥʦʩʪʠ DOS: PC DOS, COMPAQ DOS, Tandy DOS ʠ ʜʨ. 

ʆʜʥʦ ʠʟ ʥʘʧʨʘʚʣʝʥʠʡ ʨʘʟʚʠʪʠʷ ʩʚʷʟʘʥʦ ʩ ʩʦʟʜʘʥʠʝʤ ʧʨʦʛʨʘʤʤʥʳʭ 
ʥʘʜʩʪʨʦʝʢ, ʪʘʢ ʥʘʟʳʚʘʝʤʳʭ ʦʧʝʨʘʮʠʦʥʥʳʭ ʦʙʦʣʦʯʝʢ, ʢʦʪʦʨʳʝ ʦʙʝʩʧʝʯʠ-
ʚʘʶʪ ʫʜʦʙʥʳʡ ʠʥʪʝʨʬʝʡʩ (ʩʚʷʟʴ, ʦʙʱʝʥʠʝ) ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʩ ʧʨʠʢʣʘʜʥr-
ʤʠ ʧʨʦʛʨʘʤʤʘʤʠ ʠ ʥʝʢʦʪʦʨʳʝ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʬʫʥʢʮʠʠ. 

ʅʘʠʙʦʣʝʝ ʧʦʧʫʣʷʨʥʦʡ ʦʙʦʣʦʯʢʦʡ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʷʚʣʷʝʪʩʷ 
Windows, ʬʘʢʪʠʯʝʩʢʠ ʷʚʣʷʶʱʘʩ̫ʷ ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʦʡ.  

ʂʦʤʧʴʶʪʝʨ ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʯʪʦ-ʪʦ ʥʘ ʥʝʤ ʜʝʣʘʪʴ, ʨʘ-
ʙʦʪʘʪʴ ʩ ʪʝʢʩʪʦʤ ʠʣʠ ʚʝʩʪʠ ʨʘʩʯʝʪʳ. ʂʦʤʧʴʶʪʝʨ ʩʘʤ ʧʦ ʩʝʙʝ ï ʘʧʧʘʨʘʪ-
ʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ï ʘʙʩʦʣʶʪʥʦ ʥʠʯʝʛʦ ʥʝ ʟʥʘʝʪ ʦʙ ʵʪʠʭ ʚʝʱʘʭ. ʇʦʵʪʦʤʫ 
ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ, ʯʪʦʙʳ ʩ ʝʛʦ ʧʦʤʦʱʴʶ ʥʘʩʪʨʦʠʪʴ 
ʢʦʤʧʴʶʪʝʨ ʥʘ ʚʳʧʦʣʥʝʥʠʝ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʢʣʘʩʩʘ ʟʘʜʘʯ. 

 

4.10 ʊʠʧʠʯʥʳʡ ʇʂ 
 

ʊʠʧʠʯʥʳʡ ʧʝʨʩʦʥʘʣʴʥʳʡ ʢʦʤʧʴʶʪʝʨ ʩʝʤʝʡʩʪʚʘ IBM PC ʩʦʩʪʦʠʪ ʠʟ 
ʩʣʝʜʫʶʱʠʭ ʯʘʩʪʝʡ: 

¶  ʩʠʩʪʝʤʥʳʡ ʙʣʦʢ, 

¶  ʤʦʥʠʪʦʨ (ʜʠʩʧʣʝʡ), 

¶  ʢʣʘʚʠʘʪʫʨʘ ʠ ʤʳʰʴ. 
ɼʦʧʦʣʥʠʪʝʣʴʥʦ ʢ ʢʦʤʧʴʶʪʝʨʫ ʤʦʞʥʦ ʧʦʜʢʣʶʯʘʪʴ ʨʘʟʣʠʯʥʦʝ ʧʝʨʠ-

ʬʝʨʠʡʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ: ʧʨʠʥʪʝʨ, ʩʢʘʥʝʨ, ʬʘʢʩ-ʤʦʜʝʤ, ʩʪʨʠʤʝʨ,  
CD-ROM, CD-Recorder, DVD-ʧʨʠʚʦʜʳ, ʤʘʛʥʠʪʦʦʧʪʠʢʘ, ʛʨʘʬʦʧʦʩʪʨʦʠ-
ʪʝʣʴ, ʜʞʦʡʩʪʠʢ, ʚʥʝʰʥʠʡ HDD, UPS, ʩʝʪʝʚʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ, ʮʠʬʨʦʚʳʝ 
ʢʘʤʝʨʳ. 

ʉʠʩʪʝʤʥʳʡ ʙʣʦʢ ʩʦʜʝʨʞʠʪ ʧʦʯʪʠ ʚʩʶ ʘʧʧʘʨʘʪʥʫʶ ʯʘʩʪʴ ʢʦʤʧʴʶʪʝʨʘ, 
ʘ ʠʤʝʥʥʦ: ʙʣʦʢ ʧʠʪʘʥʠʷ, ʚʠʜʝʦʘʜʘʧʪʝʨ, ʥʘʢʦʧʠʪʝʣʠ ʥʘ ʞʝʩʪʢʦʤ ʠ ʛʠʙʢʠʭ 
ʤʘʛʥʠʪʥʳʭ ʜʠʩʢʘʭ, ʧʦʨʪʳ ʚʚʦʜʘ/ʚʳʚʦʜʘ, ʘ ʪʘʢʞʝ ʪʘʢʠʝ ʚʘʞʥʳʝ ʵʣʝʢʪʨʦʥ-
ʥʳʝ ʫʩʪʨʦʡʩʪʚʘ, ʢʘʢ ʮʝʥʪʨʘʣʴʥʳʡ ʧʨʦʮʝʩʩʦʨ ʠ ʦʩʥʦʚʥʘʷ çʦʧʝʨʘʪʠʚʥʘʷè 
ʧʘʤʷʪʴ, ʢʘʢ ʧʨʘʚʠʣʦ, ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʥʘ ʝʜʠʥʦʡ ʩʠʩʪʝʤʥʦʡ çʤʘʪʝʨʠʥ-
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ʩʢʦʡè ʧʣʘʪʝ. ʂʨʦʤʝ ʪʦʛʦ, ʚ ʩʠʩʪʝʤʥʦʤ ʙʣʦʢʝ ʤʦʛʫʪ ʥʘʭʦʜʠʪʴʩʷ ʜʦʧʦʣʥʠ-
ʪʝʣʴʥʳʝ ʵʣʝʢʪʨʦʥʥʳʝ ʫʩʪʨʦʡʩʪʚʘ, ʪʘʢʠʝ ʢʘʢ: ʬʘʢʩ-ʤʦʜʝʤ (ʚʥʫʪʨʝʥʥʠʡ), 
ʩʨʝʜʩʪʚʘ ʤʫʣʴʪʠʤʝʜʠʘ (CD ʜʠʩʢʦʚʦʜ, ʟʚʫʢʦʚʘʷ ʢʘʨʪʘ), ʩʝʪʝʚʘʷ ʢʘʨʪʘ. 

ʂʣʘʚʠʘʪʫʨʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʛʠʙʨʠʜ ʢʣʘʚʠʘʪʫʨ ʧʝʯʘʪʥʦʡ ʤʘʰʠʥ-
ʢʠ ʠ ʢʘʣʴʢʫʣʷʪʦʨʘ. ʆʥʘ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʚʚʦʜʘ ʠʥʬʦʨʤʘʮʠʠ ʚ ʢʦʤʧʴʶ-
ʪʝʨ ʠ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ. ɽʩʪʴ ʢʣʘʚʠʰʠ ʜʣʷ ʚʚʦʜʘ ʩʠʤʚʦʣʦʚ, ʢʘʢ ʥʘ ʧʠʰʫ-
ʱʝʡ ʤʘʰʠʥʢʝ, ʩʧʝʮʠʘʣʴʥʳʝ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʢʣʘʚʠʰʠ, ʢʣʘʚʠʰʠ ʫʧʨʘʚ-
ʣʷʶʱʠʝ ʧʝʨʝʤʝʱʝʥʠʝʤ ʢʫʨʩʦʨʘ ʠ ʮʠʬʨʦʚʳʝ ʢʣʘʚʠʰʠ, ʧʦʭʦʞʠʝ ʥʘ ʢʥʦʧ-
ʢʠ ʢʘʣʴʢʫʣʷʪʦʨʘ. ʆʙʳʯʥʦ ʥʘ ʢʣʘʚʠʘʪʫʨʝ 104 (101) ʢʣʘʚʠʰʘ: 26 ʘʣʬʘʚʠʪ-
ʥʳʭ, 10 ʩ ʮʠʬʨʘʤʠ ʠ ʟʥʘʢʘʤʠ ʧʨʝʧʠʥʘʥʠʷ, 12 (10) ʫʧʨʘʚʣʷʶʱʠʭ ʠ ʥʝ-
ʩʢʦʣʴʢʦ ʩʣʫʞʝʙʥʳʭ.  

ʈʘʟʲʝʤ ʜʣʷ ʧʦʜʢʣʶʯʝʥʠʷ ʢʣʘʚʠʘʪʫʨʳ ʤʦʞʝʪ ʙʳʪʴ ʜʚʫʭ ʚʠʜʦʚ: ɸʊ 
(DIN) ʠʣʠ PS/2. ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʧʦʣʫʯʠʣʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʵʨʛʦʥʦʤʠ-
ʯʝʩʢʠʝ ʠ ʤʫʣʴʪʠʤʝʜʠʡʥʳʝ, ʧʦʟʚʦʣʷʶʱʠʝ ʫʧʨʘʚʣʷʪʴ ʉɼ-ʧʨʠʚʦʜʦʤ ʢʣʘ-
ʚʠʘʪʫʨʳ, ʘ ʪʘʢʞʝ ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʝ ʥʘ ʨʘʙʦʪʫ ʚ ʩʨʝʜʝ Windows. 

ʂʣʘʚʠʘʪʫʨʘ ʢʦʤʧʴʶʪʝʨʦʚ ʪʠʧʘ laptop ʠʤʝʝʪ ʩʭʦʜʥʳʝ ʢʣʘʚʠʰʠ, ʥʦ 
ʦʥʠ ʨʘʟʤʝʱʝʥʳ ʙʦʣʝʝ ʧʣʦʪʥʦ. 

 

4.11 ʇʝʨʩʦʥʘʣʴʥʳʡ ʢʦʤʧʴʶʪʝʨ 

ʇʦʯʪʠ ʚʩʝ ʇʂ ʚʳʛʣʷʜʷʪ ʩʥʘʨʫʞʠ ʦʜʠʥʘʢʦʚʦ, ʧʦʪʦʤʫ ʯʪʦ ʙʦʣʴʰʠʥʩʪʚʦ 
ʢʣʦʥʦʚ ʠ IBM-ʩʦʚʤʝʩʪʠʤʳʭ ʢʦʤʧʴʶʪʝʨʦʚ ʧʦʚʪʦʨʷʶʪ ʢʦʥʩʪʨʫʢʮʠʶ ʠ 
ʦʬʦʨʤʣʝʥʠʝ ʦʨʠʛʠʥʘʣʴʥʳʭ ʢʦʤʧʴʶʪʝʨʦʚ PC ʠ PC/XT/ɸʊ ʬʠʨʤʳ IBM. 
ʆʜʥʘʢʦ ʠʤʝʶʪʩʷ ʥʝʢʦʪʦʨʳʝ ʚʥʝʰʥʠʝ ʨʘʟʣʠʯʠʷ, ʦʪʥʦʩʷʱʠʝʩʷ ʢ ʢʦʨʧʫʩʘʤ. 

ʀʤʝʶʪʩʷ ʜʚʘ ʪʠʧʘ ʢʦʥʩʪʨʫʢʮʠʡ ʢʦʨʧʫʩʦʚ ʇʂ: ʪʠʧ (ʩʪʠʣʴ) DeckTop ʠ 
ɸʊʍ(AT)-ʪʠʧ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʘʠʙʦʣʝʝ ʧʦʧʫʣʷʨʥʳʤ ʷʚʣʷʝʪʩʷ  
ɸʊʍ-ʪʠʧ. ɺ ʧʨʝʜʝʣʘʭ ʜʘʥʥʦʛʦ ʪʠʧʘ ʢʦʨʧʫʩʘ ʨʘʟʣʠʯʘʶʪʩʷ ʧʦ ʨʘʟʤʝʨʫ 
MiniTower, MiddleTower (MidiTower), FullTower. 

ʊʘʢ ʢʘʢ ʩʦʚʨʝʤʝʥʥʘʷ ʪʝʭʥʦʣʦʛʠʷ ʜʠʩʢʦʚʳʭ ʥʘʢʦʧʠʪʝʣʴʥʳʭ ʫʩʪʨʦʡʩʪʚ 
ʧʨʝʜʣʘʛʘʝʪ ʜʠʩʢʦʚʦʜʳ ʤʝʥʴʰʝʛʦ ʨʘʟʤʝʨʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʠʩʢʦʚʦʜʘʤʠ, 
ʢʦʪʦʨʳʝ ʩʫɦ ʝʩʪʚʦʚʘʣʠ ʚʦ ʚʨʝʤʷ ʚʳʧʫʩʢʘ ʦʨʠʛʠʥʘʣʴʥʦʛʦ IBM PC, ʢʦʨʧʫʩʘ 
ɸʊ-ʪʠʧʘ ʨʘʩʩʯʠʪʘʥʳ ʥʘ ʧʨʠʤʝʥʝʥʠʝ çʧʦʣʫʛʘʙʘʨʠʪʥʳʭè ʥʘʢʦʧʠʪʝʣʝʡ, ʢʦ-
ʪʦʨʳʝ ʧʦ ʚʳʩʦʪʝ ʚ ʜʚʘ ʨʘʟʘ ʤʝʥʴʰʝ ʥʘʢʦʧʠʪʝʣʝʡ, ʫʩʪʘʥʘʚʣʠʚʘʚʰʠʭʩʷ ʚ 
ʦʨʠʛʠʥʘʣʴʥʳʭ IBM PC. 

ʕʪʦʪ ʢʦʨʧʫʩ ʦʢʘʟʘʣʩʷ ʙʦʣʝʝ ʛʠʙʢʠʤ ʠ ʧʨʘʢʪʠʯʥʳʤ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩʦ 
ʩʪʘʥʜʘʨʪʥʳʤ ʢʦʨʧʫʩʦʤ PC (ʇʂ Macintosh ʠʩʧʦʣʴʟʫʝʪ ʘʥʘʣʦʛʠʯʥʫʶ ʢʦʥʩʪ-
ʨʫʢʮʠʶ). 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʠʩʧʦʣʴʟʫʶʪʩʷ 3-ʜʶʡʤʦʚʳʝ ʥʘʢʦʧʠʪʝʣʠ, ʘ  
5-ʜʶʡʤʦʚʳʝ ʥʘʢʦʧʠʪʝʣʠ ʥʝ ʠʩʧʦʣʴʟʫʶʪʩʷ. 

ʀʤʝʝʪʩʷ ʤʥʦʞʝʩʪʚʦ ʚʘʨʠʘʮʠʡ ʚ ʢʦʥʬʠʛʫʨʘʮʠʠ ʣʠʮʝʚʦʡ ʧʘʥʝʣʠ ʢʦʨ-
ʧʫʩʘ. ʆʙʳʯʥʦ ʧʘʥʝʣʴ ʩʦʜʝʨʞʠʪ ʥʝʢʦʪʦʨʫʶ ʢʦʤʙʠʥʘʮʠʶ ʩʣʝʜʫʶʱʠʭ ʵʣʝ-
ʤʝʥʪʦʚ: 

¶  ʠʥʜʠʢʘʪʦʨ ʵʣʝʢʪʨʦʧʠʪʘʥʠʷ; 

¶  ʠʥʜʠʢʘʪʦʨ ʜʦʩʪʫʧʘ ʢ ʥʘʢʦʧʠʪʝʣʶ ʥʘ ʞʝʩʪʢʦʤ ʜʠʩʢʝ (HDD); 
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¶  ʠʥʜʠʢʘʪʦʨ ʨʝʞʠʤʘ çʪʫʨʙʦè; 

¶  ʧʝʨʝʢʣʶʯʘʪʝʣʴ ʨʝʞʠʤʘ (ʨʝʞʠʤʦʚ) çʪʫʨʙʦè; 

¶  ʢʥʦʧʢʘ ʧʝʨʝʟʘʛʨʫʟʢʠ (Reset); 

¶  ʩʝʪʝʚʦʡ ʚʳʢʣʶʯʘʪʝʣʴ (Power). 
ʂʘʢ ʥʘʢʦʧʠʪʝʣʠ ʥʘ ʞʝʩʪʢʦʤ ʜʠʩʢʝ, ʪʘʢ ʠ ʥʘʢʦʧʠʪʝʣʠ ʥʘ ʛʠʙʢʦʤ ʜʠʩʢʝ 

ʠʤʝʁ ʪ ʠʥʜʠʢʘʪʦʨ ʨʘʙʦʯʝʛʦ ʨʝʞʠʤʘ (ʘʢʪʠʚʥʦʩʪʠ), ʢʦʪʦʨʳʡ ʚʩʧʳʭʠʚʘʝʪ ʠ 
ʛʦʨʠʪ, ʢʦʛʜʘ ʢʦʤʧʴʶʪʝʨ ʦʩʫʱʝʩʪʚʣʷʝʪ ʜʦʩʪʫʧ ʢ ʥʘʢʦʧʠʪʝʣʶ. 

ɼʣʷ ʭʨʘʥʝʥʠʷ ʧʨʦʛʨʘʤʤ ʠ ʜʘʥʥʳʭ ʚ IBM-ʩʦʚʤʝʩʪʠʤʳʭ ʧʝʨʩʦʥʘʣʴʥʳʭ 
ʢʦʤʧʴʶʪʝʨʘʭ ʠʩʧʦʣʴʟʫʶʪʩʷ ʨʘʟʣʠʯʥʦʛʦ ʨʦʜʘ ʥʘʢʦʧʠʪʝʣʠ. 5 1/4-ʜʶʡʤʦ-
ʚʳʡ ʜʠʩʢʦʚʦʜ ʠ 3 İ ʜʶʡʤʦʚʳʡ ʜʠʩʢʦʚʦʜ. 

ʇʦ ʩʧʦʩʦʙʫ ʟʘʧʠʩʠ ʠ ʯʪʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʜʠʩʢʦʚʳʝ ʥʘʢʦʧʠʪʝʣʠ 
ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ ʤʘʛʥʠʪʥʳʝ, ʦʧʪʠʯʝʩʢʠʝ ʠ ʤʘʛʥʠʪʦʦʧʪʠʯʝʩʢʠʝ. ʅʘʠ-
ʙʦʣʝʝ ʰʠʨʦʢʦ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʠʩʧʦʣʴʟʫʶʪʩʷ ʪʦʣʴʢʦ ʤʘʛʥʠʪʥʳʝ ʥʘʢʦ-
ʧʠʪʝʣʠ. ɼʠʩʢʦʚʳʝ ʥʘʢʦʧʠʪʝʣʠ ʜʝʣʷʪ ʦʙʳʯʥʦ ʥʘ ʩʣʝʜʫʶʱʠʝ ʛʨʫʧʧʳ: 

¶ ʥʘʢʦʧʠʪʝʣʠ ʥʘ ʬʣʦʧʧʠ-ʜʠʩʢʘʭ; 

¶ ʚʠʥʯʝʩʪʝʨʳ; 

¶ ʥʘʢʦʧʠʪʝʣʠ ʥʘ ʩʤʝʥʥʳʭ ʞʝʩʪʢʠʭ ʜʠʩʢʘʭ;  

¶ ʥʘʢʦʧʠʪʝʣʠ, ʠʩʧʦʣʴʟʫʶʱʠʝ ʵʬʬʝʢʪ ɹʝʨʥʫʣʣʠ;  

¶ ʥʘʢʦʧʠʪʝʣʠ ʥʘ ʤʘʛʥʠʪʦʦʧʪʠʯʝʩʢʠʭ ʜʠʩʢʘʭ; 

¶ ʥʘʢʦʧʠʪʝʣʠ ʥʘ ʦʧʪʠʯʝʩʢʠʭ ʜʠʩʢʘʭ ʪʠʧʘ WORM (ʦʜʥʦʢʨʘʪʥʘʷ ʟʘʧʠʩʴ ï 
ʤʥʦʛʦʢʨʘʪʥʘʷ ʟʘʧʠʩʴ); 

¶ ʥʘʢʦʧʠʪʝʣʠ ʥʘ ʦʧʪʠʯʝʩʢʠʭ ʢʦʤʧʘʢʪ-ʜʠʩʢʘʭ CD-ROM (Compact Disk 
Rom). 
ʅʘʢʦʧʠʪʝʣʠ ʥʘ ʜʠʩʢʘʭ (ʠʣʠ ʜʠʩʢʦʚʦʜʳ) ʷʚʣʷʶʪʩʷ ʫʩʪʨʦʡʩʪʚʘʤʠ 

ʚʥʝʰʥʝʡ ʧʘʤʷʪʠ ʠ ʨʘʟʤʝʱʘʶʪʩʷ, ʢʘʢ ʧʨʘʚʠʣʦ, ʥʘ ʣʠʮʝʚʦʡ ʯʘʩʪʠ ʩʠʩʪʝʤ-
ʥʦʛʦ ʙʣʦʢʘ. ɼʠʩʢʦʚʦʜʳ ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʦʜʠʥ ʥʘʜ ʜʨʫʛʠʤ, ʣʠʙʦ ʨʷʜʦʤ 
ʦʜʠʥ ʚʦʟʣʝ ʦʜʥʦʛʦ (ʪʠʧ PC/XT). ɼʠʩʢʦʚʦʜ ʤʦʞʝʪ ʙʳʪʴ ʚʳʥʝʩʝʥ ʟʘ ʧʨʝʜʝ-
ʣʳ ʩʠʩʪʝʤʥʦʛʦ ʙʣʦʢʘ ʠ ʧʦʜʩʦʝʜʠʥʝʥ ʩʧʝʮʠʘʣʴʥʳʤ ʢʘʙʝʣʝʤ. 

 

4.12 ʅʘʢʦʧʠʪʝʣʠ ʥʘ ʢʦʤʧʘʢʪ-ʜʠʩʢʘʭ 
 

ɹʫʨʥʦʝ ʨʘʟʚʠʪʠʝ ʣʘʟʝʨʥʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ, ʠ ʧʨʝʞʜʝ 
ʚʩʝʛʦ ʣʘʟʝʨʥʳʭ ʢʦʤʧʘʢʪ-ʜʠʩʢʦʚ, ʧʨʠʚʝʣʦ ʢ ʧʦʷʚʣʝʥʠʶ ʥʦʚʳʭ ʢʦʤʧʴʶʪʝʨ-
ʥʳʭ ʩʠʩʪʝʤ ʠ ʥʘʧʨʘʚʣʝʥʠʡ ʚ ʩʦʟʜʘʥʠʠ ʥʦʩʠʪʝʣʝʡ ʠʥʬʦʨʤʘʮʠʠ. ɺʦʟʤʦʞ-
ʥʦʩʪʴ ʟʘʧʠʩʠ ʥʘ ʤʘʣʝʥʴʢʦʤ ʢʦʤʧʘʢʪ-ʜʠʩʢʝ ʤʘʩʩʦʡ ʚʩʝʛʦ 15 ʛʨʘʤʤʦʚ ʠ 
ʜʠʘʤʝʪʨʦʤ 12 ʩʤ ʦʛʨʦʤʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʠʥʬʦʨʤʘʮʠʠ ï ʦʢʦʣʦ 640 ʄʙ ï 
ʧʨʠʚʝʣʦ ʢ ʢʘʯʝʩʪʚʝʥʥʳʤ ʠʟʤʝʥʝʥʠʷʤ ʚ ʧʦʩʪʨʦʝʥʠʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-
ʧʦʠʩʢʦʚʳʭ ʩʠʩʪʝʤ, ʚʥʝʜʨʝʥʠʠ ʢʦʤʧʴʶʪʝʨʥʳʭ ʧʨʦʮʝʩʩʦʚ ʦʙʫʯʝʥʠʷ, ʩʦʟ-
ʜʘʥʠʠ ʪʨʝʥʘʞʝʨʦʚ ʠ ʪ.ʧ. 

ʕʪʦʪ ʧʨʦʨʳʚ ʧʨʦʠʟʦʰʝʣ ʠʤʝʥʥʦ ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʨʠʤʝʥʝʥʠʷ ʣʘʟʝʨʥʳʭ 
ʜʠʩʢʦʚʦʜʦʚ CD-ROM. He ʩʣʝʜʫʝʪ ʠʭ ʧʫʪʘʪʴ ʩ ʦʧʪʠʯʝʩʢʠʤʠ ʥʘʢʦʧʠʪʝʣʷʤʠ. 
ɼʠʩʢʦʚʦʜʳ CD-ROM ʦʪʥʦʩʠʪʝʣʴʥʦ ʜʝʰʝʚʳ (ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʤʦʜʝʣʠ ʦʪ 
$50 ʠ ʚʳʰʝ). ʉʝʙʝʩʪʦʠʤʦʩʪʴ ʠʟʛʦʪʦʚʣʝʥʠʷ ʣʘʟʝʨʥʳʭ ʜʠʩʢʦʚ ʢ ʥʠʤ ʪʦʞʝ 



64 ʃʝʢʮʠʠ ʧʦ ʠʥʬʦʨʤʘʪʠʢʝ 
 

 

ʤʘʣʘ ï ʦʢʦʣʦ $1ï2 (ʠ ʵʪʦ ʧʨʠ ʦʙʲʝʤʝ ʜʠʩʢʘ 640 ʄɹ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʨʘʟ-
ʤʝʩʪʠʪʴ ʥʘ ʥʝʤ ʦʙʲʝʤ ʠʥʬʦʨʤʘʮʠʠ, ʵʢʚʠʚʘʣʝʥʪʥʳʡ 275 ʪʦʤʘʤ ʵʥʮʠʢʣʦ-
ʧʝʜʠʠ ʧʦ 1000 ʩʪʨʘʥʠʮ ʚ ʢʘʞʜʦʡ). ʕʪʠ ʜʠʩʢʦʚʦʜʳ ʘʥʘʣʦʛʠʯʥʳ ʚʳʧʫʩ-
ʢʘʶʱʠʤʩʷ ʣʘʟʝʨʥʳʤ ʧʨʦʠʛʨʳʚʘʪʝʣʷʤ ʢʦʤʧʘʢʪ-ʜʠʩʢʦʚ. ʇʦʵʪʦʤʫ, ʝʩʣʠ ʥʘ 
ʚʘʰʝʤ ʢʦʤʧʴʶʪʝʨʝ ʫʩʪʘʥʦʚʣʝʥ CD-ROM, ʚʳ ʤʦʞʝʪʝ ʩʣʫʰʘʪʴ ʩʪʘʥʜʘʨʪ-
ʥʳʝ ʤʫʟʳʢʘʣʴʥʳʝ ʢʦʤʧʘʢʪ-ʜʠʩʢʠ. 

ʎʠʬʨʦʚʦʡ ʩʧʦʩʦʙ ʟʘʧʠʩʠ, ʧʨʠʤʝʥʷʝʤʳʡ ʥʘ ʢʦʤʧʘʢʪ-ʜʠʩʢʘʭ CD-ROM, 
ʧʦʟʚʦʣʷʝʪ ʟʘʧʠʩʳʚʘʪʴ ʥʘ ʥʠʭ ʠ ʚʦʩʧʨʦʠʟʚʦʜʠʪʴ ʩ ʦʜʥʦʛʦ ʠ ʪʦʛʦ ʞʝ ʥʦʩʠ-
ʪʝʣʷ ʩʦʚʝʨʰʝʥʥʦ ʨʘʟʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ï ʙʫʢʚʝʥʥʦ-ʮʠʬʨʦʚʫʶ, ʟʚʫʢʦʚʫʶ 
(ʤʫʟʳʢʘ ʠ ʨʝʯʴ), ʛʨʘʬʠʯʝʩʢʫʶ, ʘ ʪʘʢʞʝ ʮʚʝʪʥʳʝ ʥʝʧʦʜʚʠʞʥʳʝ ʠ ʧʦʜʚʠʞ-
ʥʳʝ ʠʟʦʙʨʘʞʝʥʠʷ 

ʅʘʢʦʧʠʪʝʣʠ ï ʫʩʪʨʦʡʩʪʚʘ, ʦʙʝʩʧʝʯʠʚʘʶʱʝʝ ʟʘʧʠʩʴ ʠ ʩʯʠʪʳʚʘʥʠʝ ʩ 
ʥʦʩʠʪʝʣʝʡ ʠʥʬʦʨʤʘʮʠʠ, ʚ ʯʘʩʪʥʦʩʪʠ ʩ ʤʘʛʥʠʪʥʳʭ ʜʠʩʢʝʪ. ʆʩʥʦʚʥʳʤʠ 
ʯʘʩʪʷʤʠ ʅɻʄɼ ʷʚʣʷʶʪʩʷ ʜʠʩʢʦʚʦʜʥʦʝ ʫʩʪʨʦʡʩʪʚʦ, ʭʦʪʷ ʠʭ ʤʦʞʝʪ ʙʳʪʴ 
ʥʝʩʢʦʣʴʢʦ, ʠ ʧʣʘʪʘ ʢʦʥʪʨʦʣʣʝʨʘ. ʆʥʠ ʩʚʷʟʘʥʳ ʤʝʞʜʫ ʩʦʙʦʡ ʢʘʙʝʣʝʤ. 
ʂʨʦʤʝ ʪʦʛʦ, ʠʤʝʝʪʩʷ ʢʘʙʝʣʴ ʧʠʪʘʥʠʷ, ʧʦʜʢʣʶʯʘʝʤʳʡ ʢ ʟʘʜʥʝʡ ʯʘʩʪʠ ʜʠʩ-
ʢʦʚʦʜʘ. 

ʉʘʤ ʧʦ ʩʝʙʝ ʜʠʩʢʦʚʦʜ ï ʵʪʦ ʣʝʛʢʦʝ ʠ ʢʦʤʧʘʢʪʥʦʝ ʫʩʪʨʦʡʩʪʚʦ. ɽʛʦ 
ʨʘʟʤʝʨʳ: ʰʠʨʠʥʘ ʦʢʦʣʦ 6 ʜʶʡʤʦʚ, ʚʳʩʦʪʘ 1 1/2 ʜʶʡʤʘ ʠ ʜʣʠʥʘ 8 ʜʶʡ-
ʤʦʚ. ʇʝʨʝʜʥʷʷ ʯʘʩʪʴ ʜʠʩʢʦʚʦʜʘ ʩʦʜʝʨʞʠʪ ʩʣʝʜʫʶʱʠʝ ʢʦʤʧʦʥʝʥʪʳ: 

¶ ʦʪʚʝʨʩʪʠʝ, ʯʝʨʝʟ ʢʦʪʦʨʦʝ ʜʠʩʢ ʚʩʪʘʚʣʷʝʪʩʷ ʚ ʫʩʪʨʦʡʩʪʚʦ; 

¶ ʣʘʤʧʦʯʢʘ ʨʘʙʦʯʝʛʦ ʨʝʞʠʤʘ (ʩʚʝʪʦʜʠʦʜ), 

¶ ʟʘʤʦʢ-ʟʘʱʝʣʢʘ ʠʣʠ ʢʥʦʧʢʘ ʚʳʙʨʦʩʘ (ʜʣʷ 3İ ʜʶʡʤʦʚʳʭ ʜʠʩʢʦʚʦ-
ʜʦʚ). 

ʆʨʠʝʥʪʘʮʠʷ ʜʠʩʢʦʚʦʜʘ ʚʘʞʥʘ ʧʦʪʦʤʫ, ʯʪʦ ʥʝʦʙʭʦʜʠʤʦ ʚʩʪʘʚʣʷʪʴ 
ʜʠʩʢʝʪʫ ʚ ʥʘʢʦʧʠʪʝʣʴ ʪʦʣʴʢʦ ʦʧʨʝʜʝʣʝʥʥʳʤ ʦʙʨʘʟʦʤ ʦʨʠʝʥʪʠʨʦʚʘʥʥʫʶ ï 
ʵʪʠʢʝʪʢʦʡ ʢʚʝʨʭʫ.  

ɻʠʙʢʠʝ ʜʠʩʢʠ (ʜʠʩʢʝʪʳ) ʧʦʟʚʦʣʷʶʪ ʧʝʨʝʥʦʩʠʪʴ ʜʦʢʫʤʝʥʪʳ ʠ ʧʨʦ-
ʛʨʘʤʤʳ ʩ ʦʜʥʦʛʦ ʢʦʤʧʴʶʪʝʨʘ ʥʘ ʜʨʫʛʦʡ, ʭʨʘʥʠʪʴ ʠʥʬʦʨʤʘʮʠʶ, ʥʝ ʠʩ-
ʧʦʣʴʟʫʝʤʫʶ ʧʦʩʪʦʷʥʥʦ ʥʘ ʢʦʤʧʴʶʪʝʨʝ, ʜʝʣʘʪʴ ʘʨʭʠʚʥʳʝ ʢʦʧʠʠ ʠʥʬʦʨ-
ʤʘʮʠʠ, ʩʦʜʝʨʞʘʱʝʡʩʷ ʥʘ ʞʝʩʪʢʦʤ ʜʠʩʢʝ. ʕʪʦ ʥʘʩʪʦʣʴʢʦ ʫʜʦʙʥʳʡ ʩʧʦʩʦʙ 
ʭʨʘʥʝʥʠʷ, ʯʪʦ ʙʦʣʴʰʠʥʩʪʚʦ ʢʦʤʧʘʥʠʡ, ʟʘʥʠʤʘʶʱʠʭʩʷ ʨʘʟʨʘʙʦʪʢʦʡ ʠ 
ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝʤ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ, ʘʢʪʠʚʥʦ ʠʩʧʦʣʴʟʫʁ ʪ ʵʪʦʪ 
ʩʧʦʩʦʙ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ ʩʚʦʠʭ ʧʨʦʛʨʘʤʤʥʳʭ ʧʨʦʜʫʢʪʦʚ ʢʘʢ ʦʩʥʦʚʥʦʡ. 

ʀʩʪʦʨʠʷ ʛʠʙʢʦʛʦ ʤʘʛʥʠʪʥʦʛʦ (ʬʣʦʧʧʠ) ʜʠʩʢʘ ʥʘʯʘʣʘʩʴ ʩ ʪʦʛʦ ʤʦʤʝʥ-
ʪʘ, ʢʦʛʜʘ ʤʘʛʥʠʪʥʳʡ ʩʣʦʡ ʥʘʥʝʩʣʠ ʥʘ ʪʦʥʢʫʶ ʤʘʡʣʘʨʦʚʫʶ (ʣʘʚʩʘʥʦʚʫʶ) 
ʦʩʥʦʚʫ, ʧʨʠʤʝʨʥʦ ʧʦʜʦʙʥʫ  ʁʪʦʡ, ʯʪʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʤʘʛʥʠʪʥʦʡ ʣʝʥʪʝ. 
ʏʪʦʙʳ ʥʝ ʧʦʮʘʨʘʧʘʪʴ ʠ ʥʝ ʠʩʧʘʯʢʘʪʴ ʧʦʚʝʨʭʥʦʩʪʴ ʥʦʩʠʪʝʣʷ, ʜʠʩʢ ʧʦʤʝʩ-
ʪʠʣʠ ʚ ʜʦʩʪʘʪʦʯʥʦ ʞʝʩʪʢʠʡ ʧʣʘʩʪʠʢʦʚʳʡ ʢʦʥʚʝʨʪ, ʚʥʫʪʨʠ ʢʦʪʦʨʦʛʦ ʦʥ ʤʦʛ 
ʩʚʦʙʦʜʥʦ ʚʨʘʱʘʪʴʩʷ. 

ʏʪʦʙʳ ʢʦʤʧʴʶʪʝʨ ʩʤʦʛ ʨʘʙʦʪʘʪʴ ʩ ʠʥʬʦʨʤʘʮʠʝʡ ʥʘ ʜʠʩʢʝʪʝ, ʥʝʦʙ-
ʭʦʜʠʤʦ ʚʩʪʘʚʠʪʴ ʝʝ ʚ ʜʠʩʢʦʚʦʜ. ʂʦʤʧʴʶʪʝʨ ʥʝ ʤʦʞʝʪ ʨʘʙʦʪʘʪʴ ʩ ʜʘʥʥʳ-
ʤʠ ʧʨʷʤʦ ʥʘ ʜʠʩʢʝ. ɺʤʝʩʪʦ ʵʪʦʛʦ ʦʥ ʩʥʘʯʘʣʘ ʟʘʛʨʫʞʘʝʪ ʠʥʬʦʨʤʘʮʠʶ ʚ 
ʧʘʤʷʪʴ. ɿʘʪʝʤ ʦʙʨʘʙʘʪʳʚʘʝʪ ʵʪʠ ʜʘʥʥʳʝ. ʇʦʩʢʦʣʴʢʫ ʢʦʤʧʴʶʪʝʨ ʨʘʙʦʪʘ-
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ʝʪ ʪʦʣʴʢʦ ʩ ʢʦʧʠʝʡ ʜʘʥʥʳʭ, ʪʦ ʠʥʬʦʨʤʘʮʠʷ ʥʘ ʜʠʩʢʝ ʦʩʪʘʝʪʩʷ ʥʝʠʟʤʝʥ-
ʥʦʡ. ʇʦʩʣʝ ʟʘʚʝʨʰʝʥʠʷ ʨʘʙʦʪʳ ʚʳ ʤʦʞʝʪʝ ʟʘʧʠʩʘʪʴ ʨʝʟʫʣʴʪʘʪʳ ʩʚʦʝʛʦ 
ʪʨʫʜʘ ʦʙʨʘʪʥʦ ʥʘ ʜʠʩʢ, ʚʤʝʩʪʦ ʩʪʘʨʳʭ ʜʘʥʥʳʭ ʠʣʠ ʦʨʛʘʥʠʟʦʚʘʪʴ ʥʦʚʳʡ 
ʬʘʡʣ ʩ ʦʙʥʦʚʣʝʥʥʦʡ ʠʥʬʦʨʤʘʮʠʝʡ. 

ʇʦʜʘʚʣʷʶʱʝʝ ʙʦʣʴʰʠʥʩʪʚʦ ʜʠʩʢʝʪ ʙʳʚʘʝʪ ʜʚʫʭ ʨʘʟʤʝʨʦʚ: 5 1/4 ʠ  
ɿ İ ʜʶʡʤʘ. ʂʨʦʤʝ ʪʦʛʦ, ʢʘʞʜʘʷ ʜʠʩʢʝʪʘ ʤʦʞʝʪ ʙʳʪʴ ʙʦʣʴʰʦʡ ʠʣʠ ʤʘʣʦʡ 
ʝʤʢʦʩʪʠ, ʪʘʢ ʯʪʦ ʩʫʱʝʩʪʚʫʝʪ ʯʝʪʳʨʝ ʦʩʥʦʚʥʳʭ ʨʘʟʥʦʚʠʜʥʦʩʪʠ ʜʠʩʢʝʪ.  

ʉʫʱʝʩʪʚʫʶʪ ʠ ʜʨʫʛʠʝ ʥʘʟʚʘʥʠʷ ʜʣʷ ʜʠʩʢʝʪ: ʚʳʩʦʢʦʡ ʧʣʦʪʥʦʩʪʠ,  
1.2 ʄʙʘʡʪ, DS/HD (double-side/high-density ï ʜʚʝ ʩʪʦʨʦʥʳ, ʚʳʩʦʢʘʷ ʧʣʦʪ-
ʥʦʩʪʴ) ʠ 96 TPI. 

ɽʤʢʦʩʪʴ ʜʠʩʢʝʪ ʵʪʦʛʦ ʪʠʧʘ 1.2 ʄʙʘʡʪ, ʯʪʦ ʧʦʯʪʠ ʚ ʯʝʪʳʨʝ ʨʘʟʘ 
ʙʦʣɹhʝ, ʯʝʤ 360 ʂʙʘʡʪ. ʅʦ ʩ ʚʠʜʫ ʜʠʩʢʝʪʳ ʵʪʠʭ ʜʚʫʭ ʪʠʧʦʚ ʘʙʩʦʣʶʪʥʦ 
ʦʜʠʥʘʢʦʚʳ. ʂʘʢ ʞʝ ʠʭ ʨʘʟʣʠʯʘʪʴ? ʇʦʩʤʦʪʨʠʪʝ ʥʘ ʦʪʚʝʨʩʪʠʝ ʚ ʮʝʥʪʨʝ 
ʜʠʩʢʝʪʳ. ʅʘ ʜʠʩʢʝʪʘʭ ʤʘʣʦʡ ʝʤʢʦʩʪʠ ʫʩʪʘʥʦʚʣʝʥʦ ʩʧʝʮʠʘʣʴʥʦʝ ʫʩʠʣʠ-
ʚʘʶʱʝʝ ʢʦʣʴʮʦ, ʢʫʩʦʯʝʢ ʧʣʘʩʪʠʢʘ, ʚʜʦʣʴ ʢʨʘʷ ʜʦʨʦʞʢʠ. ɸ ʥʘ ʜʠʩʢʝʪʘʭ 
ʚʳʩʦʢʦʡ ʝʤʢʦʩʪʠ ʪʘʢʦʛʦ ʢʦʣʴʮʘ ʥʝʪ. ʆʙʳʯʥʦ ʜʠʩʢʝʪʳ ʝʤʢʦʩʪʴʶ 1,2 
ʄʙʘʡʪʘ ʠʤʝʶʪ ʙʦʣʝʝ ʪʝʤʥʦʝ ʤʘʛʥʠʪʥʦʝ ʧʦʢʨʳʪʠʝ. ʊʦʣʴʢʦ ʩʧʝʮʠʘʣʴʥʳʝ 
ʜʠʩʢʦʚʦʜʳ ʤʦʛʫʪ ʨʘʙʦʪʘʪʴ ʩ ʜʠʩʢʝʪʘʤʠ ʚʳʩʦʢʦʡ ʝʤʢʦʩʪʠ. ʅʘ ʩʪʘʨʳʭ ʜʠʩ-
ʢʦʚʦʜʘʭ, ʨʘʩʩʯʠʪʘʥʥʳʭ ʥʘ ʜʠʩʢʝʪʳ 360 ʂʙʘʡʪ, ʨʘʙʦʪʘʪʴ ʩ ʜʠʩʢʝʪʘʤʠ ʚʳ-
ʩʦʢʦʡ ʝʤʢʦʩʪʠ ʥʝʚʦʟʤʦʞʥʦ. ɽʩʣʠ ʚʳ ʚʩʝ ʞʝ ʧʦʧʳʪʘʝʪʝʩʴ, ʪʦ ʧʦʣʫʯʠʪʝ 
ʩʦʦʙʱʝʥʠʝ ʦʙ ʦʰʠʙʢʝ "General failure" (ʦʙʱʠʡ ʦʪʢʘʟ). 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʜʠʩʢʝʪʳ ʪʘʢʦʛʦ ʬʦʨʤʘʪʘ ʠʩʧʦʣʴʟʫʶʪʩʷ ʨʝʜʢʦ. 
ɼʦʩʪʘʪʦʯʥʦ ʦʙʨʘʪʠʪʴ ʚʥʠʤʘʥʠʝ ʥʘ ʪʦ, ʯʪʦ ʢʦʤʧʴʶʪʝʨʳ, ʧʨʝʜʣʘʛʘʝʤʳʝ ʢ 
ʧʨʦʜʘʞʝ ʩʝʛʦʜʥʷ, ʢʘʢ ʧʨʘʚʠʣʦ, ʜʠʩʢʦʚʦʜʘʤʠ ʜʣʷ 5 1/4-ʜʶʡʤʦʚʳʭ ʜʠʩʢʝʪ 
ʥʝ ʢʦʤʧʣʝʢʪʫʶʪʩʷ. ʐʠʨʦʢʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʨʫʛʠʝ ʪʠʧʳ ʜʠʩʢʦʚʦʜʦʚ, ʨʘʩ-
ʩʯʠʪʘʥʥʳʝ ʥʘ 3 İ-ʜʁ ʡʤʦʚʳʝ ʜʠʩʢʝʪʳ. 

3-ʜʶʡʤʦʚʘʷ ʜʠʩʢʝʪʘ ʩʦʩʪʦʠʪ ʠʟ:  

¶ ʂʦʨʧʫʩ ʜʠʩʢʘ. 

¶ ʄʘʛʥʠʪʥʳʡ ʜʠʩʢ. 

¶ ʄʝʩʪʦ ʥʘʢʣʝʡʢʠ. 

¶ ʇʝʨʝʢʣʶʯʘʪʝʣʴ ʟʘʱʠʪʳ ʦʪ ʟʘʧʠʩʠ. 

¶ ʆʪʚʝʨʩʪʠʝ ʜʣʷ ʛʦʣʦʚʢʠ ʟʘʧʠʩʠ-ʯʪʝʥʠʷ. 

¶ ʄʝʪʘʣʣʠʯʝʩʢʠʡ ʩʝʨʜʝʯʥʠʢ. 

¶ ʎʝʥʪʨʠʨʫʶʱʠʝ ʦʪʚʝʨʩʪʠʷ. 

¶ ɿʘʤʦʢ ʦʪʚʝʨʩʪʠʡ ʧʦʜ ʛʦʣʦʚʢʠ. 

¶ ɿʘʤʦʢ ʦʪʚʝʨʩʪʠʡ ʧʦʜ ʛʦʣʦʚʢʠ ʚ ʦʪʢʨʳʪʦʤ ʩʦʩʪʦʷʥʠʠ. 

¶ ʆʪʚʝʨʩʪʠʷ, ʠʥʬʦʨʤʠʨʫʶʱʠʝ, ʯʪʦ ʜʠʩʢʝʪʘ ʚʳʩʦʢʦʡ ʧʣʦʪʥʦʩʪʠ. 

¶ ʉʢʦʰʝʥʥʳʡ ʫʛʦʣ, ʥʝ ʧʦʟʚʦʣʷʶʱʠʡ ʚʩʪʘʚʠʪʴ ʜʠʩʢ ʥʝ ʪʦʡ ʩʪʦʨʦʥʦʡ. 
ɼʨʫʛʠʝ ʥʘʟʚʘʥʠʷ: ʚʳʩʦʢʦʡ ʧʣʦʪʥʦʩʪʠ, 1,44 ʄʙʘʡʪ, DS/HD (double-

side/high-density ï ʜʚʝ ʩʪʦʨʦʥʳ, ʚʳʩʦʢʘʷ ʧʣʦʪʥʦʩʪʴ). ʕʪʠ ʜʠʩʢʝʪʳ ʧʦ  
1,44 ʄʙʘʡʪ ʜʦʚʦʣʴʥʦ ʣʝʛʢʦ ʦʪʣʠʯʠʪʴ ʦʪ ʠʭ ʨʦʜʩʪʚʝʥʥʠʮ ʩ ʤʘʣʦʡ ʝʤʢʦ-
ʩʪʴʶ. ɺʟʛʣʷʥʠʪʝ ʥʘ ʢʨʘʡ ʜʠʩʢʝʪʳ, ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʡ ʤʝʪʘʣʣʠʯʝʩʢʦʡ ʧʣʘ-
ʩʪʠʥʝ. ɺ ʦʜʥʦʤ ʫʛʣʫ ʚʳ ʫʚʠʜʠʪʝ ʪʘʢʦʝ ʞʝ ʦʪʚʝʨʩʪʠʝ ʩ ʟʘʜʚʠʞʢʦʡ (4), ʢʘʢ 
ʠ ʥʘ 720-ʢʠʣʦʙʘʡʪʥʳʭ ʜʠʩʢʝʪʘʭ. ʅʦ ʚ ʜʨʫʛʦʤ ʫʛʣʫ ʪʦʞʝ ʙʫʜʝʪ ʦʪʚʝʨʩʪʠʝ 
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(10). ʂʘʢ ʫʞʝ ʩʢʘʟʘʥʦ, ʦʪʚʝʨʩʪʠʝ ʩ ʟʘʜʚʠʞʢʦʡ ʩʣʫʞʠʪ ʜʣʷ ʚʦʟʤʦʞʥʦʩʪʠ 
ʫʩʪʘʥʦʚʢʠ ʟʘʱʠʪʳ ʦʪ ʟʘʧʠʩʠ. ʕʪʠ ʜʠʩʢʝʪʳ ʯʘʩʪʦ ʧʦʤʝʯʝʥʳ ʙʫʢʚʘʤʠ "HD", 
ʯʪʦ ʦʟʥʘʯʘʝʪ high-density ï ʚr ʩʦʢʘʷ ʧʣʦʪʥʦʩʪʴ. 

ɿ İ-ʜʶʡʤʦʚʘʷ ʜʠʩʢʝʪʘ ʨʘʩʰʠʨʝʥʥʦʡ ʝʤʢʦʩʪʠ. ɼʨʫʛʠʝ ʥʘʟʚʘʥʠʷ.  
2.8 ʄʙʘʡʪ, DS/ED (double-side/extended-density ï ʜʚʝ ʩʪʦʨʦʥʳ, ʨʘʩʰʠ-
ʨʝʥʥʘʷ ʧʣʦʪʥʦʩʪʴ). ʕʪʠ ʜʠʩʢʠ ʥʝ ʧʦʣʫʯʠʣʠ ʙʦʣʴʰʦʛʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ. 
ʆʪʣʠʯʠʪʴ ʠʭ ʦʪ ʜʠʩʢʝʪ ʩ ʤʝʥʴʰʝʡ ʝʤʢʦʩʪʴʶ ʤʦʞʥʦ ʧʦ ʙʫʢʚʘʤ "ED" ʚ ʦʜ-
ʥʦʤ ʠʟ ʫʛʣʦʚ ʜʠʩʢʝʪʳ. 

ɿʘʧʠʩʴ ʠʥʬʦʨʤʘʮʠʠ ʥʘ ʜʠʩʢʝʪʫ ʧʨʦʠʟʚʦʜʠʪʩʷ ʥʘ ʤʘʛʥʠʪʥʫʶ ʜʦʨʦʞ-
ʢʫ, ʢʦʪʦʨʘʷ ʜʦʣʞʥʘ ʙʳʪʴ ʦʧʨʝʜʝʣʝʥʘ ʟʘʨʘʥʝʝ. ʉʫʱʝʩʪʚʫʶʪ ʠ ʙʦʣʝʝ 
ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʝ ʪʝʨʤʠʥʳ, ʢʘʢ ʩʝʢʪʦʨ, ʢʣʘʩʪʝʨ, ʮʠʣʠʥʜʨ, ʙʘʡʪʳ ʮʠʢ-
ʣʠʯʝʩʢʦʛʦ ʢʦʥʪʨʦʣʷ ʯʝʪʥʦʩʪʠ (CRC), ʢʦʨʥʝʚʦʡ ʢʘʪʘʣʦʛ u FAT. 

ʇʨʦʮʝʩʩ ʨʘʟʤʝʪʢʠ ʢʦʤʧʴʶʪʝʨʦʤ ʵʪʠʭ ʩʧʝʮʠʘʣʴʥʳʭ ʜʦʨʦʞʝʢ ʠ ʥʘʟʳ-
ʚʘʝʪʩʷ ʬʦʨʤʘʪʠʨʦʚʘʥʠʝʤ (ʠʣʠ ʨʘʟʤʝʪʢʦʡ). ʉʝʛʦʜʥʷ ʪʦʣʴʢʦ IBM-
ʩʦʚʤʝʩʪʠʤʳʝ ʢʦʤʧʴʶʪʝʨʳ ʧʨʦʜʦʣʞʘʶʪ ʠʩʧʦʣʴʟʦʚʘʪʴ 5 1/4-ʜʶʡʤʦʚʳʝ 
ʜʠʩʢʝʪʳ. ʆʥʠ ʚʳʧʫʩʢʘʶʪʩʷ ʚ ʦʩʥʦʚʥʦʤ ʥʝʨʘʟʤʝʯʝʥʥʳʤʠ. (ɼʝʡʩʪʚʠʪʝʣʴ-
ʥʦ, ʤʦʞʥʦ ʚʩʪʨʝʪʠʪʴ ʠ ʬʦʨʤʘʪʠʨʦʚʘʥʥʳʝ ʜʠʩʢʝʪʳ, ʥʦ ʩʪʦʷʪ ʦʥʠ ʜʦʨʦʞʝ.) 
ʇʨʝʞʜʝ ʯʝʤ ʚʳ ʩʤʦʞʝʪʝ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʠʩʢʝʪʳ, ʚʩʝ ʦʥʠ ʜʦʣʞʥʳ ʙʳʪʴ 
ʬʦʨʤʘʪʠʨʦʚʘʥʳ. 

ʈʝʢʦʤʝʥʜʘʮʠʠ. ʍʨʘʥʠʪʩʷ ʠʥʬʦʨʤʘʮʠʷ ʥʘ ʜʠʩʢʝ ʚ ʚʠʜʝ ʙʠʥʘʨʥʳʭ ʢʦ-
ʜʦʚ, ʟʘʧʠʩʘʥʥʳʭ ʥʘ ʤʘʛʥʠʪʥʦʤ ʧʦʢʨʳʪʠʠ. ʇʨʠ ʙʦʣʝʝ ʜʝʪʘʣʴʥʦʤ ʨʘʩ-
ʩʤʦʪʨʝʥʠʠ ʬʠʟʠʢʠ ʧʨʦʮʝʩʩʘ ʟʘʧʠʩʠ ʠ ʭʨʘʥʝʥʠʷ ʬʦʨʤʘʮʠʠ ʤʦʞʥʦ ʩʜʝ-
ʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ, ʨʘʩʧʦʣʦʞʠʚ ʙʣʠʟʢʦ ʢ ʜʠʩʢʝʪʝ ʤʘʛʥʠʪ ʣʠʙʦ ʧʦʤʝʩʪʠʚ ʥʦ-
ʩʠʪʝʣʴ ʚʙʣʠʟʠ ʠʩʪʦʯʥʠʢʘ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʠʟʣʫʯʝʥʠʷ, ʚr  ʤʦʞʝʪʝ ʥʘ-
ʚʩʝʛʜʘ ʧʦʪʝʨʷʪʴ ʪʦ, ʯʪʦ ʙʳʣʦ ʟʘʧʠʩʘʥʦ ʥʘ ʜʠʩʢʝʪʝ. ʇʦʤʥʠʪʝ ʦ ʩʢʨʳʪʳʭ 
ʤʘʛʥʠʪʘʭ. ʆʥʠ ʤʦʛʫʪ ʥʘʭʦʜʠʪʴʩʷ ʚ ʪʝʣʝʬʦʥʥʳʭ ʪʨʫʙʢʘʭ, ʚ ʨʘʜʠʦ- ʠ ʪʝʣʝ-
ʚʠʟʠʦʥʥʳʭ ʜʠʥʘʤʠʢʘʭ, ʚ ʩʧʝʮʠʘʣʴʥʳʭ ʜʝʨʞʘʪʝʣʷʭ ʙʫʤʘʛʠ, ʚ ʥʘʩʪʦʣʴʥʳʭ 
ʚʝʥʪʠʣʷʪʦʨʘʭ, ʫʩʠʣʠʪʝʣʷʭ ʵʣʝʢʪʨʦʛʠʪʘʨ ʠ ʤʥʦʛʠʭ ʜʨʫʛʠʭ, ʥʘ ʧʝʨʚʳʡ 
ʚʟʛʣʷʜ, ʙʝʟʦʙʠʜʥʳʭ ʫʩʪʨʦʡʩʪʚʘʭ. 

ʅʝ ʩʪʦʠʪ ʢʣʘʩʪʴ ʢʥʠʛʠ ʠ ʜʨʫʛʠʝ ʪʷʞʝʣʳʝ ʧʨʝʜʤʝʪʳ ʩʚʝʨʭʫ ʥʘ ʜʠʩʢʝ-
ʪʫ. ʀʭ ʚʝʩ ʤʦʞʝʪ ʚʜʘʚʠʪʴ ʯʘʩʪʠʯʢʠ ʧʳʣʠ ʚ ʜʠʩʢ. ʀʟʙʝʛʘʡʪʝ ʵʢʩʪʨʝʤʘʣʴ-
ʥʳʭ ʪʝʤʧʝʨʘʪʫʨ. ʅʝ ʦʩʪʘʚʣʷʡʪʝ ʜʠʩʢʝʪʳ ʥʘ ʧʨʠʙʦʨʥʦʡ ʜʦʩʢʝ ʘʚʪʦʤʦʙʠ-
ʣʷ ʠ ʜʘʞʝ ʥʘ ʧʦʜʦʢʦʥʥʠʢʝ. ʇʦʩʪʘʨʘʡʪʝʩʴ ʚʩʝʛʜʘ ʧʨʷʪʘʪʴ ʜʠʩʢʝʪʳ ʦʙʨʘʪ-
ʥʦ ʚ ʟʘʱʠʪʥʳʝ ʧʘʢʝʪʠʢʠ. ʕʪʦ ʦʩʦʙʝʥʥʦ ʚʘʞʥʦ ʜʣʷ ʩʪʘʨʳʭ 5 1/4-ʜʶʡʤʦ-
ʚʳʭ ʜʠʩʢʝʪ. 

ʅʝ ʢʘʩʘʡʪʝʩʴ ʧʦʚʝʨʭʥʦʩʪʠ ʩʘʤʦʛʦ ʜʠʩʢʘ, ʙʝʨʠʪʝ ʜʠʩʢʝʪʫ ʪʦʣʴʢʦ ʟʘ 
ʧʣʘʩʪʠʢʦʚʫʶ ʦʙʦʣʦʯʢʫ. ɼʘʞʝ ʥʝ ʧʳʪʘʡʪʝʩʴ ʯʝʤ-ʥʠʙʫʜʴ ʩʤʘʟʘʪʴ ʠʣʠ ʧʦ-
ʙʨʳʟʛʘʪʴ ʜʠʩʢʝʪʫ, ʝʩʣʠ ʦʥʘ ʠʟʜʘʝʪ ʩʣʠʰʢʦʤ ʤʥʦʛʦ ʰʫʤʘ ʧʨʠ ʚʨʘʱʝʥʠʠ. 
(ʉʢʦʨʝʝ ʚʩʝʛʦ, ʵʪʦʪ ʰʫʤ ʧʨʦʠʟʚʦʜʠʪ ʩʘʤ ʜʠʩʢʦʚʦʜ, ʥʦ ʩʤʘʟʘʪʴ ʝʛʦ ʩʘʤʦ-
ʩʪʦʷʪʝʣʴʥʦ ʪʦʞʝ ʣʫʯʰʝ ʥʝ ʧʪrʘʡʪʝʩʴ.) 

ʇʨʠ ʧʝʨʝʩʳʣʢʝ 5 1/4-ʜʶʡʤʦʚʳʭ ʜʠʩʢʝʪ ʣʫʯʰʝ ʧʦʣʴʟʦʚʘʪʴʩʷ ʩʧʝʮʠ-
ʘʣʴʥʳʤʠ ʫʧʘʢʦʚʢʘʤʠ, ʥʝ ʩʪʦʠʪ ʩʛʠʙʘʪʴ ʜʠʩʢʝʪʫ ʧʦʧʦʣʘʤ, ʯʪʦʙʳ ʚʣʦʞʠʪʴ 
ʝʝ ʚ ʦʙʳʯʥʳʡ ʧʘʢʝʪ. 
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ʅʝ ʧʦʣʴʟʫʡʪʝʩʴ ʰʘʨʠʢʦʚʳʤʠ ʨʫʯʢʘʤʠ, ʯʪʦʙʳ ʧʠʩʘʪʴ ʥʘ ʜʠʩʢʝʪʝ. 
ʊʚʝʨʜʳʡ ʰʘʨʠʢ ʠʟ ʧʠʰʫʱʝʛʦ ʙʣʦʢʘ ʤʦʞʝʪ ʧʦʚʨʝʜʠʪʴ ʜʠʩʢ. ʃʫʯʰʝ ʧʦʣʴ-
ʟʫʡʪʝʩʴ ʬʣʦʤʘʩʪʝʨʘʤʠ ʠʣʠ ʤʷʛʢʠʤʠ ʢʘʨʘʥʜʘʰʘʤʠ ʠ ʦʙʷʟʘʪʝʣʴʥʦ ʥʘ-
ʢʣʝʠʚʘʡʪʝ ʥʘ ʜʠʩʢʝʪʳ ʩʧʝʮʠʘʣʴʥʳʝ ʵʪʠʢʝʪʢʠ. 

ʏʪʦʙʳ ʨʘʙʦʪʘʪʴ ʩ ʜʠʩʢʝʪʘʤʠ ʨʘʩʰʠʨʝʥʥʦʡ ʝʤʢʦʩʪʠ, ʪʨʝʙʫʝʪʩʷ ʩʧʝ-
ʮʠʘʣʴʥʳʡ ʜʠʩʢʦʚʦʜ. ʆʥʠ ʥʝ ʧʦʣʫʯʠʣʠ ʧʦʢʘ ʯʪʦ ʰʠʨʦʢʦʛʦ ʨʘʩʧʨʦʩʪʨʘʥʝ-
ʥʠʷ, ʧʦʵʪʦʤʫ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʥʠʭ ʚʩʪʨʝʯʘʝʪʩʷ ʜʦʚʦʣʴʥʦ ʨʝʜʢʦ. 

ʅʘ ʜʠʩʢʦʚʦʜʘʭ ʜʣʷ ʜʠʩʢʝʪ ʨʘʩʰʠʨʝʥʥʦʡ ʝʤʢʦʩʪʠ ʧʨʦʯʠʝ ʪʠʧʳ 3 1/2-
ʜʶʡʤʦʚʳʭ ʜʠʩʢʝʪ ʯʠʪʘʶʪʩʷ ʙʝʟ ʧʨʦʙʣʝʤ. 

ʂʨʦʤʝ ʚʩʝʛʦ ʚʳʰʝ ʧʝʨʝʯʠʩʣʝʥʥʦʛʦ, ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʥʘʜʝʞʥʦʩʪʠ ʠ 
ʜʦʣʛʦʚʝʯʥʦʩʪʠ ʨʘʙʦʪʳ ʜʠʩʢʦʚʦʜʘ ʠ ʜʠʩʢʝʪ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʧʦʣʴʟʦʚʘʪʴʩʷ 
ʩʧʝʮʠʘʣʴʥʳʤʠ ʯʠʩʪʷʱʠʤʠ ʜʠʩʢʝʪʘʤʠ, ʢʦʪʦʨʳʝ ʫʜʘʣʷʶʪ ʟʘʛʨʷʟʥʝʥʠʝ ʛʦ-
ʣʦʚʦʢ ʤʝʭʘʥʠʟʤʘ ʜʠʩʢʦʚʦʜʘ. 

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʤʦʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʥʘʠʙʦʣʝʝ ʚʘʞʥʳʤ ʫʟʣʦʤ 
ʣʶʙʦʛʦ ʧʝʨʩʦʥʘʣʴʥʦʛʦ ʢʦʤʧʴʶʪʝʨʘ ʷʚʣʷʝʪʩʷ ʝʛʦ ʞʝʩʪʢʠʡ ʜʠʩʢ ï ʚʠʥʯʝ-
ʩʪʝʨ. 

ɺ 1973 ʛʦʜʫ ʬʠʨʤʦʡ IBM ʧʦ ʥʦʚʦʡ ʪʝʭʥʦʣʦʛʠʠ ʙʳʣ ʨʘʟʨʘʙʦʪʘʥ ʧʝʨ-
ʚʳʡ ʞʝʩʪʢʠʡ ʜʠʩʢ, ʢʦʪʦʨʳʡ ʤʦʛ ʭʨʘʥʠʪʴ ʜʦ 16 ʂʙʘʡʪ ʠʥʬʦʨʤʘʮʠʠ. ʇʦ-
ʩʢʦʣʴʢʫ ʵʪʦʪ ʜʠʩʢ ʠʤʝʣ 30 ʮʠʣʠʥʜʨʦʚ (ʜʦʨʦʞʝʢ), ʢʘʞʜʳʡ ʠʟ ʢʦʪʦʨʳʭ ʨʘʟ-
ʙʠʪ ʥʘ 30 ʩʝʢʪʦʨʦʚ, ʪʦ ʩʥʘʯʘʣʘ ʝʤʫ ʧʨʠʩʚʦʠʣʠ ʥʝʟʘʤʳʩʣʦʚʘʪʦʝ ʥʘʟʚʘʥʠʝ ï 
30/30. ʇʦ ʘʥʘʣʦʛʠʠ ʩ ʧʦʧʫʣʷʨʥʳʤʠ ʚʠʥʪʦʚʢʘʤʠ, ʠʤʝʶʱʠʤʠ ʢʘʣʠʙʨ 30/30, 
ʪʘʢʠʝ ʞʝʩʪʢʠʝ ʜʠʩʢʠ ʩʪʘʣʠ ʥʘʟʳʚʘʪʴʩʷ ʚʠʥʯʝʩʪʝʨʘʤʠ. ʉ ʪʝʭ ʧʦʨ ʢʦʥʩʪ-
ʨʫʢʮʠʷ ʚʠʥʯʝʩʪʝʨʘ ʠʟʤʝʥʠʣʘʩ,ɹ ʝʛʦ ʝʤʢʦʩʪʴ, ʥʘʜʝʞʥʦʩʪʴ ʠ ʙʳʩʪʨʦʜʝʡʩʪ-
ʚʠʝ ʟʥʘʯʠʪʝʣʴʥʦ ʚʳʨʦʩʣʠ. ʆʜʥʘʢʦ ʥʘʟʚʘʥʠʝ çʧʨʠʞʠʣʦʩʴè ʠ ʦʩʪʘʝʪʩʷ ʧʦ-
ʥʷʪʥʳʤ ʣʶʙʦʤʫ, ʥʝʩʤʦʪʨʷ ʥʘ ʪʦ ʯʪʦ ʘʥʘʣʦʛʠʷ ʩ ʨʫʞʴʝʤ çʚʠʥʯʝʩʪʝʨè ʦʩ-
ʪʘʣʘʩʴ ʜʘʣʝʢʦ ʚ ʧʨʦʰʣʦʤ. 

ʀʪʘʢ, ʥʘʢʦʧʠʪʝʣʴ ʩʦʜʝʨʞʠʪ ʦʜʠʥ ʠʣʠ ʥʝʩʢʦʣʴʢʦ ʜʠʩʢʦʚ (platters), ʪ.ʝ. 
ʥʦʩʠʪʝʣʝʡ, ʢʦʪʦʨʳʝ ʩʤʦʥʪʠʨʦʚʘʥʳ ʥʘ ʦʩʠ-ʰʧʠʥʜʝʣʝ ʠ ʧʨʠʚʦʜʷʪʩʷ ʚ 
ʜʚʠʞʝʥʠʝ ʩʧʝʮʠʘʣʴʥʳʤ ʧʨʠʚʦʜʦʤ. ʉʢʦʨʦʩʪʴ ʚʨʘʱʝʥʠʷ ʜʚʠʛʘʪʝʣʷ ʜʣʷ 
ʦʙʯrʥʳʭ ʤʦʜʝʣʝʡ ʩʦʩʪʘʚʣʷʣʘ ʦʢʦʣʦ 3600 ʦʙ./ʤʠʥ. ʇʦʥʷʪʥʦ, ʯʪʦ ʯʝʤ ʚʳ-
ʰʝ ʩʢʦʨʦʩʪʴ ʚʨʘʱʝʥʠʷ, ʪʝʤ ʙʳʩʪʨʝʝ ʩʯʠʪʳʚʘʝʪʩʷ ʠʥʬʦʨʤʘʮʠʷ ʩ ʜʠʩʢʘ 
(ʨʘʟʫʤʝʝʪʩʷ, ʧʨʠ ʧʦʩʪʦʷʥʥʦʡ ʧʣʦʪʥʦʩʪʠ ʟʘʧʠʩʠ), ʦʜʥʘʢʦ ʧʣʘʩʪʠʥʳ ʥʦʩʠ-
ʪʝʣʷ ʧʨʠ ʙʦʣʴʰʠʭ ʦʙʦʨʦʪʘʭ ʤʦʛʫʪ ʧʨʦʩʪʦ ʬʠʟʠʯʝʩʢʠ ʨʘʟʨʫʰʠʪʴʩʷ. ʊʝʤ 
ʥʝ ʤʝʥʝʝ, ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʤʦʜʝʣʷʭ ʚʠʥʯʝʩʪʝʨʦʚ ʩʢʦʨʦʩʪʴ ʚʨʘʱʝʥʠʷ ʜʦʩ-
ʪʠʛʘʝʪ ʫʞʝ 4500, 5400, 7200 ʦʙ./ʤʠʥ. ʠ ʜʘʞʝ ʚʳʰʝ. 

ʉʘʤʠ ʜʠʩʢʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʦʙʨʘʙʦʪʘʥʥʳʝ ʩ ʚʳʩʦʢʦʡ ʪʦʯʥʦ-
ʩʪʴʶ ʢʝʨʘʤʠʯʝʩʢʠʝ ʠʣʠ ʘʣʶʤʠʥʠʝʚʳʝ ʧʣʘʩʪʠʥʳ, ʥʘ ʢʦʪʦʨʳʝ ʠ ʥʘʥʝʩʝʥ 
ʩʧʝʮʠʘʣʴʥʳʡ ʤʘʛʥʠʪʥʳʡ ʩʣʦʡ (ʧʦʢʨʳʪʠʝ). ʅʘʜʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʟʘ ʧʦʩʣʝʜ-
ʥʠʝ 25 ʣʝʪ ʪʝʭʥʦʣʦʛʠʷ ʠʟʛʦʪʦʚʣʝʥʠʷ ʵʪʠʭ ʜʝʪʘʣʝʡ ʫʰʣʘ ʜʘʣʝʢʦ ʚʧʝʨʝʜ. 
ɺ ʩʪʘʨʳʭ ʥʘʢʦʧʠʪʝʣʷʭ ʚ ʢʘʯʝʩʪʚʝ ʤʘʛʥʠʪʥʦʛʦ ʧʦʢʨʳʪʠʷ ʦʙʳʯʥʦ ʠʩʧʦʣʴ-
ʟʦʚʘʣʩʷ ʦʢʩʠʜ ʞʝʣʝʟʘ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʜʣʷ ʧʦʢʨʳʪʠʡ ʠʩʧʦʣʟɹʫʶʪʩʷ 
ʛʘʤʤʘ-ʬʝʨʨʠʪ-ʦʢʩʠʜ, ʠʟʦʪʨʦʧʥʳʡ ʦʢʩʠʜ ʠ ʬʝʨʨʠʪ ʙʘʨʠʷ, ʦʜʥʘʢʦ ʥʘʠʙʦ-
ʣʝʝ ʰʠʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʧʦʣʫʯʠʣʠ ʜʠʩʢʠ ʩ ʥʘʧʳʣʝʥʥʳʤ ʤʘʛʥʠʪ-
ʥʳʤ ʩʣʦʝʤ, ʘ ʪʦʯʥʝʝ, ʩ ʤʝʪʘʣʣʠʯʝʩʢʦʡ ʧʣʝʥʢʦʡ (ʥʘʧʨʠʤʝʨ, ʢʦʙʘʣʴʪʘ). 
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ʂʦʣʠʯʝʩʪʚʦ ʜʠʩʢʦʚ ʤʦʞʝʪ ʙʳʪʴ ʨʘʟʣʠʯʥʳʤ ï ʦʪ ʦʜʥʦʛʦ ʜʦ ʧʷʪʠ ʠ 
ʚʳʰʝ. ʏʠʩʣʦ ʨʘʙʦʯʠʭ ʧʦʚʝʨʭʥʦʩʪʝʡ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʚ ʜʚʘ ʨʘʟʘ ʙʦʣʴʰʝ, 
ʧʨʘʚʜʘ, ʥʝ ʚʩʝʛʜʘ. ʀʥʦʛʜʘ ʥʘʨʫʞʥʳʝ ʧʦʚʝʨʭʥʦʩʪʠ ʢʨʘʡʥʠʭ ʜʠʩʢʦʚ ʠʣʠ 
ʦʜʥʦʛʦ ʠʟ ʥʠʭ ʥʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʭʨʘʥʝʥʠʷ ʜʘʥʥʳʭ, ʧʨʠ ʵʪʦʤ ʯʠʩʣʦ 
ʨʘʙʦʯʠʭ ʧʦʚʝʨʭʥʦʩʪʝʡ ʫʤʝʥʴʰʘʝʪʩʷ ʠ ʤʦʞʝʪ ʦʢʘʟʘʪʴʩʷ ʥʝʯʝʪʥʳʤ. 
ʅʘʠʙʦʣʝʝ ʚʘʞʥʦʡ ʯʘʩʪʴʶ ʣʶʙʦʛʦ ʥʘʢʦʧʠʪʝʣʷ ʷʚʣʷʶʪʩʷ ʛʦʣʦʚʢʠ ʯʪʝ-

ʥʠʷ-ʟʘʧʠʩʠ (read-write head). ʂʘʢ ʧʨʘʚʠʣʦ, ʦʥʠ ʥʘʭʦʜʷʪʩʷ ʥʘ ʩʧʝʮʠʘʣʴ-
ʥʦʤ ʧʦʟʠʮʠʦʥʝʨʝ, ʢʦʪʦʨʳʡ ʥʘʧʦʤʠʥʘʝʪ ʨʳʯʘʛ ʟʚʫʢʦʩʥʠʤʘʪʝʣʷ ʥʘ ʧʨʦʠʛ-
ʨʳʚʘʪʝʣʝ ʛʨʘʤʧʣʘʩʪʠʥʦʢ (ʪʦʥʘʨʤ). ʕʪʦ ʠ ʝʩʪʴ ʧʦʚʦʨʘʯʠʚʘʶʱʠʡʩʷ ʧʦʟʠ-
ʮʠʦʥʝʨ ʛʦʣʦʚʦʢ (head actuator). ʉʫʱʝʩʪʚʫʶʪ ʪʘʢʞʝ ʠ ʣʠʥʝʡʥʳʝ ʧʦʟʠʮʠʦ-
ʥʝʨʳ, ʧʦ ʧʨʠʥʮʠʧʫ ʜʚʠʞʝʥʠʷ ʥʘʧʦʤʠʥʘʶʱʠʝ ʪʘʥʛʝʥʮʠʘʣʴʥʳʝ ʪʦʥʘʨʤʳ. 

ʂʨʦʤʝ ʧʝʨʝʯʠʩʣʝʥʥʦʛʦ, ʥʘ ʣʶʙʦʤ ʚʠʥʯʝʩʪʝʨʝ ʦʙʷʟʘʪʝʣʴʥʦ ʥʘʭʦʜʠʪ-
ʩʷ ʧʝʯʘʪʥʘʷ ʧʣʘʪʘ ʩ ʵʣʝʢʪʨʦʥʥʳʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ, ʢʦʪʦʨʳʝ ʥʝʦʙʭʦʜʠʤʳ 
ʜʣʷ ʥʦʨʤʘʣʴʥʦʛʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʫʩʪʨʦʡʩʪʚʘ ʧʨʠʚʦʜʘ. ʊʘʢ, ʥʘʧʨʠ-
ʤʝʨ, ʵʣʝʢʪʨʦʥʠʢʘ ʨʘʩʰʠʬʨʦʚʳʚʘʝʪ ʢʦʤʘʥʜʳ ʢʦʥʪʨʦʣʣʝʨʘ ʞʝʩʪʢʦʛʦ ʜʠʩ-
ʢʘ, ʩʪʘʙʠʣʠʟʠʨʫʝʪ ʩʢʦʨʦʩʪʴ ʚʨʘʱʝʥʠʷ ʜʚʠʛʘʪʝʣʷ, ʛʝʥʝʨʠʨʫʝʪ ʩʠʛʥʘʣʳ 
ʜʣʷ ʛʦʣʦʚʦʢ ʟʘʧʠʩʠ ʠ ʫʩʠʣʠʚʘʝʪ ʠʭ ʦʪ ʛʦʣʦʚʦʢ ʯʪʝʥʠʷ ʠ ʪ.ʧ. 

ʅʝʧʨʝʤʝʥʥʳʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ ʙʦʣʴʰʠʥʩʪʚʘ ʚʠʥʯʝʩʪʝʨʦʚ ʷʚʣʷʶʪʩʷ 
ʙʘʨʦʤʝʪʨʠʯʝʩʢʠʝ ʬʠʣʴʪʨʳ, ʚʳʨʘʚʥʠʚʘʶʱʠʝ ʚʥʫʪʨʝʥʥʝʝ ʠ ʥʘʨʫʞʥʦʝ 
ʜʘʚʣʝʥʠʝ, ʘ ʪʘʢʞʝ ʦʙʳʯʥʳʝ ʚʦʟʜʫʰʥʳʝ ʬʠʣʴʪʨʳ. ʇʦ ʧʦʥʷʪʥʳʤ ʧʨʠʯʠ-
ʥʘʤ ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʨʘʙʦʪʳ ʞʝʩʪʢʠʭ ʜʠʩʢʦʚ ʠʤʝʝʪ ʯʠʩʪʦʪʘ ʦʢʨʫ-
ʞʘʶʱʝʛʦ ʚʦʟʜʫʭʘ, ʧʦʩʢʦʣʴʢʫ ʛʨʷʟʴ ʠʣʠ ʧʳʣʴ ʤʦʛʫʪ ʚʳʟʚʘʪʴ ʩʦʫʜʘʨʝʥʠʝ 
ʛʦʣʦʚʢʠ ʩ ʜʠʩʢʦʤ, ʯʪʦ ʦʜʥʦʟʥʘʯʥʦ ʧʨʠʚʝʜʝʪ ʢ ʚʳʭʦʜʫ ʝʛʦ ʠʟ ʩʪʨʦʷ. 

ʇʨʠʥʮʠʧʳ, ʥʘ ʢʦʪʦʨʳʭ ʦʩʥʦʚʘʥʦ ʭʨʘʥʝʥʠʝ ʠʥʬʦʨʤʘʮʠʠ ʥʘʢʦʧʠʪʝʣʷ-
ʤʠ ʥʘ ʞʝʩʪʢʠʭ ʠ ʛʠʙʢʠʭ ʜʠʩʢʘʭ, ʚʦ ʤʥʦʛʦʤ ʩʭʦʞʠ. ɺ ʩʦʚʨʝʤʝʥʥʳʭ ʚʠʥʯʝ-
ʩʪʝʨʘʭ ʛʦʣʦʚʢʠ ʢʘʢ ʙʳ çʣʝʪʷʪè ʥʘ ʨʘʩʩʪʦʷʥʠʠ ʜʦʣʠ ʤʠʢʨʦʥʘ (ʦʙʳʯʥʦ 
ʦʢʦʣʦ 0.13 ʤʢʨ) ʦʪ ʧʦʚʝʨʭʥʦʩʪʠ ʜʠʩʢʘ, ʨʘʟʫʤʝʝʪʩʷ, ʥʝ ʢʘʩʘʷʩʴ ʠʭ. ʉ ʧʦ-
ʤʦʱʴʶ ʤʝʭʘʥʠʟʤʘ ʧʦʟʠʮʠʦʥʠʨʦʚʘʥʠʷ ʛʦʣʦʚʢʘ ʪʦʯʥʦ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʥʘ 
ʤʝʩʪʘ ʟʘʧʠʩʠ ʠʣʠ ʯʪʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ. 

ɾʝʩʪʢʠʝ ʜʠʩʢʠ ʩʪʘʮʠʦʥʘʨʥʳ, ʚʳ ʥʝ ʤʦʞʝʪʝ ʠʭ ʩʥʠʤʘʪʴ ʠʣʠ ʭʨʘʥʠʪʴ 
ʪʘʢ ʞʝ ʣʝʛʢʦ, ʢʘʢ ʛʠʙʢʠʝ ʜʠʩʢʠ. ʉʦ ʚʨʝʤʝʥʝʤ, ʙʳʣʠ ʩʦʟʜʘʥʳ ʩʲʝʤʥʳʝ 
ʞʝʩʪʢʠʝ ʜʠʩʢʠ. ʅʦ ʦʙʳʯʥʦ ʜʠʩʢʠ ʬʠʢʩʠʨʫʶʪʩʷ ʚʥʫʪʨʠ ʢʦʤʧʴʶʪʝʨʦʚ (ʧʦ-
ʯʝʤʫ ʠʭ ʠʥʦʛʜʘ ʥʘʟʳʚʘʶʪ ʥʝʩʲʝʤʥʳʤʠ ʠʣʠ ʩʪʘʮʠʦʥʘʨʥʳʤʠ ʜʠʩʢʘʤʠ). 

ʇʦʩʢʦʣʴʢʫ ʅɾʄɼ ʥʘʭʦʜʠʪʩʷ ʚ ʧʦʯʪʠ ʛʝʨʤʠʪʠʯʥʦʡ ʩʨʝʜʝ, ʥʠʢʦʛʜʘ ʥʝ 
ʧʳʪʘʡʪʝʩʴ ʚʩʢʨʳʪʴ ʝʛʦ ʟʘʱʠʪʥʫʶ ʦʙʦʣʦʯʢʫ. ʅʘ ʥʘʯʘʣʴʥʦʤ ʫʨʦʚʥʝ ʟʥʘʥʠʡ 
ʠ ʦʧʳʪʘ ʚ ʦʙʣʘʩʪʠ ʤʦʜʝʨʥʠʟʘʮʠʠ ʠ ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʇʂ, ʝʩʣʠ 
ʚʦʟʥʠʢʘʶʪ ʧʨʦʙʣʝʤʳ ʩ ʅɾʄɼ, ʣʫʯʰʝ ʟʘʤʝʥʠʪʴ ʥʘʢʦʧʠʪʝʣʴ ʮʝʣʠʢʦʤ. ʋʯ-
ʪʠʪʝ, ʯʪʦ ʜʣʷ ʩʪʨʘʭʦʚʢʠ ʦʪ ʥʝʧʨʠʷʪʥʦʩʪʝʡ, ʣʫʯʰʝ ʚʩʝʛʦ ʠʤʝʪʴ ʨʝʟʝʨʚʥʳʝ 
ʢʦʧʠʠ ʚʩʝʡ ʠʥʬʦʨʤʘʮʠʠ ʚʘʰʝʛʦ ʅɾʄɼ. ɺʳ ʤʦʞʝʪʝ ʩʝʨʴʝʟʥʦ ʧʦʚʨʝʜʠʪʴ 
ʜʠʩʢ, ʝʩʣʠ ʧʦʧʳʪʘʝʪʝʩʴ ʧʨʦʥʠʢʥʫʪʴ ʚ ʛʝʨʤʝʪʠʟʠʨʦʚʘʥʥʳʡ ʢʦʨʧʫʩ, ʯʪʦʙʳ 
ʧʦʯʠʥʠʪʴ ʯʪʦ-ʪʦ, ʚ ʯʝʤ ʨʘʟʙʠʨʘʶʪʩʷ ʪʦʣʴʢʦ ʩʧʝʮʠʘʣʠʩʪʳ. 
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4.13 ʄʦʥʠʪʦʨʳ ʠ ʚʠʜʝʦʘʜʘʧʪʝʨʳ 
 

ʄʦʥʠʪʦʨ (ʜʠʩʧʣʝʡ) ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʚʳʚʦʜʘ ʥʘ ʵʢʨʘʥ ʪʝʢʩʪʦʚʦʡ ʠ 
ʛʨʘʬʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ. ʄʦʥʠʪʦʨ ʨʘʙʦʪʘʝʪ ʧʦʜ ʫʧʨʘʚʣʝʥʠʝʤ ʩʧʝʮʠ-
ʘʣʴʥʦʛʦ ʘʧʧʘʨʘʪʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ ʚʠʜʝʦʘʜʘʧʪʝʨʘ, ʢʦʪʦʨʳʡ ʧʨʝʜʫʩʤʘʪʨʠ-
ʚʘʝʪ ʜʚʘ ʚʦʟʤʦʞʥʳʭ ʨʝʞʠʤʘ ï ʪʝʢʩʪʦʚʳʡ ʠ ʛʨʘʬʠʯʝʩʢʠʡ. 

ɺ ʪʝʢʩʪʦʚʦʤ ʨʝʞʠʤʝ ʵʢʨʘʥ ʨʘʟʙʠʚʘʝʪʩʷ ʥʘ 25 ʩʪʨʦʢ ʧʦ 80 ʧʦʟʠʮʠʡ ʚ 
ʢʘʞʜʦʡ ʩʪʨʦʢʝ (ʚʩʝʛʦ 2000 ʧʦʟʠʮʠʡ). ɺ ʢʘʞʜʫʶ ʧʦʟʠʮʠʶ (ʟʥʘʢʦʤʝʩʪʦ) 
ʤʦʞʝʪ ʙʳʪʴ ʚʳʚʝʜʝʥ ʣʶʙʦʡ ʠʟ ʩʠʤʚʦʣʦʚ ʢʦʜʦʚʦʡ ʪʘʙʣʠʮʳ ï ʧʨʦʧʠʩʥʘʷ 
ʠʣʠ ʩʪʨʦʯʥʘʷ ʙʫʢʚʘ ʣʘʪʠʥʩʢʦʛʦ ʠʣʠ ʨʫʩʩʢʦʛʦ ʘʣʬʘʚʠʪʘ, ʩʣʫʞʝʙʥʳʡ ʟʥʘʢ 
(çʧʣʶʩè, çʤʠʥʫʩè, çʪʦʯʢʘè ʠ ʪ.ʜ.), ʩʠʤʚʦʣ ʧʩʝʚʜʦʛʨʘʬʠʢʠ, ʘ ʪʘʢʞʝ ʛʨʘ-
ʬʠʯʝʩʢʠʡ ʦʙʨʘʟ ʧʦʯʪʠ ʢʘʞʜʦʛʦ ʫʧʨʘʚʣʷʶʱʝʛʦ ʩʠʤʚʦʣʘ. 

ɺ ʛʨʘʬʠʯʝʩʢʦʤ ʨʝʞʠʤʝ ʠʟʦʙʨʘʞʝʥʠʝ ʬʦʨʤʠʨʫʝʪʩʷ ʧʦʯʪʠ ʪʘʢ ʞʝ, ʢʘʢ 
ʠ ʥʘ ʵʢʨʘʥʝ ʪʝʣʝʚʠʟʦʨʘ, ï ʤʦʟʘʠʢʦʡ, ʩʦʚʦʢʫʧʥʦʩʪʴʶ ʪʦʯʝʢ, ʢʘʞʜʘʷ ʠʟ ʢʦ-
ʪʦʨʳʭ ʦʢʨʘh ʝʥʘ ʚ ʪʦʪ ʠʣʠ ʠʥʦʡ ʮʚʝʪ. ɺ ʦʙʳʯʥʦ EGA ʚʳʚʦʜʠʪ ʥʘ ʵʢʨʘʥ 
640 ʪʦʯʝʢ ʧʦ ʛʦʨʠʟʦʥʪʘʣʠ ʠ 350 ʩʪʨʦʢ, VGA ï 640 ʪʦʯʝʢ ʠ 480 ʩʪʨʦʢ, 
SVGA ï 640*480, 800*600, 1024*768 ʠ ʙʦʣʝʝ. ʏʠʩʣʦ ʚʦʟʤʦʞʥʳʭ ʮʚʝʪʦʚ 
ʢʘʞʜʦʡ ʪʦʯʢʠ (çʧʘʣʠʪʨʘè) ʟʘʚʠʩʠʪ ʦʪ ʪʠʧʘ ʘʜʘʧʪʝʨʘ, ʠ ʦʪ ʝʛʦ ʨʘʟʨʝʰʝ-
ʥʠʷ, ʠ ʦʪ ʦʙʲʝʤʘ ʚʠʜʝʦʧʘʤʷʪʠ, ʨʘʩʧʦʣʦʞʝʥʥʦʡ ʥʘ ʚʠʜʝʦʘʜʘʧʪʝʨʝ. ʄʠ-
ʥʠʤʘʣʴʥʳʡ ʵʣʝʤʝʥʪ ʠʟʦʙʨʘʞʝʥʠʷ ʥʘ ʵʢʨʘʥʝ (ʪʦʯʢʘ) ʥʘʟʳʚʘʝʪʩʷ ʧʠʢʩʝ-
ʣʝʤ ï ʦʪ ʘʥʛʣʠʡʩʢʦʛʦ çpicture elementè. 

ʉ ʧʘʨʘʤʝʪʨʘʤʠ ʚʠʜʝʦʘʜʘʧʪʝʨʘ ʥʝ ʩʣʝʜʫʝʪ ʧʫʪʘʪʴ ʬʠʟʠʯʝʩʢʠʝ  
ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʤʦʥʠʪʦʨʘ ï ʨʘʟʤʝʨ ʟʝʨʥʘ ʣʶʤʠʥʦʬʦʨʘ (ʥʘʧʨʠʤʝʨ,  
0,39 ʤʤ, 0,31 ʤʤ, 0,28 ʤʤ ʠ ʤʝʥʴʰʝ) ʠ ʨʘʟʤʝʨ ʵʢʨʘʥʘ ʧʦ ʜʠʘʛʦʥʘʣʠ (ʥʘ-
ʧʨʠʤʝʨ, 14, 15, 17, 19, 21 ʜʶʡʤʦʚ, 1 ʜʶʡʤ = 25,4 ʤʤ). 

ʏʝʪʢʦʩʪʴ ʠʟʦʙʨʘʞʝʥʠʷ ʥʘ ʵʢʨʘʥʝ ʦʧʨʝʜʝʣʷʝʪʩʷ ʠ ʬʠʟʠʯʝʩʢʠʤʠ ʜʘʥ-
ʥʳʤʠ ʤʦʥʠʪʦʨʘ, ʠ ʨʘʟʨʝʰʘʶʱʝʡ ʩʧʦʩʦʙʥʦʩʪʴʶ ʚʠʜʝʦʘʜʘʧʪʝʨʘ, ʘ ʪʘʢʞʝ 
ʢʘʯʝʩʪʚʦʤ ʠʩʧʦʣʥʝʥʠʷ ʘʧʧʘʨʘʪʫʨʥʳʭ ʵʣʝʤʝʥʪʦʚ ʚʠʜʝʦʩʠʩʪʝʤʳ (ʥʘʧʨʠ-
ʤʝʨ, ʢʘʯʝʩʪʚʦʤ ʩʣʦʷ ʣʶʤʠʥʦʬʦʨʘ). 

ʆʜʥʦʡ ʠʟ ʥʘʠʙʦʣʝʝ ʚʘʞʥʳʭ ʩʦʩʪʘʚʥʳʭ ʯʘʩʪʝʡ ʣʶʙʦʛʦ ʧʝʨʩʦʥʘʣʴʥʦʛʦ 
ʢʦʤʧʴʶʪʝʨʘ ʷʚʣʷʝʪʩʷ ʝʛʦ ʚʠʜʝʦʧʦʜʩʠʩʪʝʤʘ. ʇʦʜ ʵʪʠʤ ʧʦʥʷʪʠʝʤ ʦʙʳʯʥʦ 
ʧʦʜʨʘʟʫʤʝʚʘʶʪ ʤʦʥʠʪʦʨ, ʧʣʘʪʫ ʚʠʜʝʦʘʜʘʧʪʝʨʘ ʠ ʥʘʙʦʨ ʩʦʦʪʚʝʪʩʪʚʫʶ-
ʱʠʭ ʧʨʦʛʨʘʤʤ-ʜʨʘʡʚʝʨʦʚ, ʧʦʩʪʘʚʣʷʝʤʳʭ ʚ ʢʦʤʧʣʝʢʪʝ ʩ ʘʜʘʧʪʝʨʦʤ ʠʣʠ ʚ 
ʩʦʩʪʘʚʝ ʧʨʠʢʣʘʜʥʳʭ ʧʘʢʝʪʦʚ. ʆʙʘ ʚʳʰʝʥʘʟʚʘʥʥʳʝ ʫʩʪʨʦʡʩʪʚʘ (ʤʦʥʠʪʦʨ 
ʠ ʚʠʜʝʦʘʜʘʧʪʝʨ) ʦʯʝʥʴ ʧʣʦʪʥʦ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʪ ʤʝʞʜʫ ʩʦʙʦʡ, ʧʦʵʪʦʤʫ, 
ʛʦʚʦʨʷ ʦʙ ʦʜʥʦʤ ʠʟ ʥʠʭ, ʧʨʠʭʦʜʠʪʩʷ ʫʧʦʤʠʥʘʪʴ ʠ ʜʨʫʛʦʝ. 

ɹʳʣʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʤʦʥʠʪʦʨʳ ʩ ʚʠʜʝʦʘʜʘʧʪʝʨʘʤʠ EGA (Enhanced 
Graphic Adapter ʫʣʫʯʰʝʥʥʳʡ ʛʨʘʬʠʯʝʩʢʠʡ ʘʜʘʧʪʝʨ), VGA (Video Graphic 
Array ï ʚʠʜʝʦʛʨʘʬʠʯʝʩʢʘʷ ʤʘʪʨʠʮʘ) ʠ SVGA (SuperVGA) . ɸʜʘʧʪʝʨ EGA 
ʩʦʭʨʘʥʠʣʩʷ ʥʘ ʩʪʘʨʳʭ ʤʘʰʠʥʘʭ, ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʢʦʤʧʴʶʪʝʨʘʭ ʫʞʝ ʥʝ ʠʩ-
ʧʦʣʴʟʫʝʪʩʷ. 

ʆʩʥʦʚʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʠʟʦʙʨʘʞʝʥʠʷ ʚ ʛʨʘʬʠʯʝʩʢʦʤ ʨʝʞʠʤʝ ï 
ʨʘʟʨʝʰʘʶʱʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʚʠʜʝʦʘʜʘʧʪʝʨʘ, ʪ.ʝ. ʢʦʣʠʯʝʩʪʚʦ ʪʦʯʝʢ, ʚʳʚʦ-
ʜʠʤʳʭ ʧʦ ʛʦʨʠʟʦʥʪʘʣʠ ʠ ʚʝʨʪʠʢʘʣʠ, ʠ ʯʠʩʣʦ ʚʦʟʤʦʞʥʳʭ ʮʚʝʪʦʚ ʢʘʞʜʦʡ 
ʪʦʯʢʠ. ɿʘ ʠʩʢʣʶʯʝʥʠʝʤ ʧʦʨʪʘʪʠʚʥʳʭ, ʧʦʜʘʚʣʷʶʱʝʝ ʙʦʣʴʰʠʥʩʪʚʦ ʩʦʚʨʝ-
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ʤʝʥʥʳʭ ʥʘʩʪʦʣʴʥʳʭ ʢʦʤʧʴʶʪʝʨʦʚ ʠʩʧʦʣʴʟʫʶʪ ʤʦʥʠʪʦʨʳ ʥʘ ʙʘʟʝ ʵʣʝʢ-
ʪʨʦʥʥʦ-ʣʫʯʝʚʳʭ ʪʨʫʙʦʢ (ʕʃʊ). ʇʨʠʥʮʠʧ ʜʝʡʩʪʚʠʷ ʧʦʜʦʙʥʳʭ ʤʦʥʠʪʦʨʦʚ 
ʤʘʣʦ ʯʝʤ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʦʙʳʯʥʦʛʦ ʪʝʣʝʚʠʟʦʨʘ ʠ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ 
ʠʩʧʫʩʢʘʝʤʳʡ ʵʣʝʢʪʨʦʜʦʤ (ʵʣʝʢʪʨʦʥʥʦʡ ʧʫʰʢʦʡ) ʧʫʯʦʢ ʵʣʝʢʪʨʦʥʦʚ, ʧʦʧʘ-
ʜʘʷ ʥʘ ʵʢʨʘʥ, ʧʦʢʨʳʪʳʡ ʣʶʤʠʥʦʬʦʨʦʤ, ʚʳʟʳʚʘʝʪ ʝʛʦ ʩʚʝʯʝʥʠʝ. ʅʘ ʧʫʪʠ 
ʧʫʯʢʘ ʵʣʝʢʪʨʦʥʦʚ ʦʙʳʯʥʦ ʥʘʭʦʜʷʪʩʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʵʣʝʢʪʨʦʜʳ: ʦʪʢʣʦ-
ʥʷʶʱʘʷ ʩʠʩʪʝʤʘ, ʧʦʟʚʦʣʷʶʱʘʷ ʠʟʤʝʥʷʪʴ ʥʘʧʨʘʚʣʝʥʠʝ ʧʫʯʢʘ, ʠ ʤʦʜʫʣʷ-
ʪʦʨ, ʨʝʛʫʣʠʨʫʶʱʠʡ ʷʨʢʦʩʪʴ ʧʦʣʫʯʘʝʤʦʛʦ ʠʟʦʙʨʘʞʝʥʠʷ. ɿʘʤʝʪʠʤ, ʯʪʦ 
ʣʶʙʦʝ ʪʝʢʩʪʦʚʦʝ ʠʣʠ ʛʨʘʬʠʯʝʩʢʦʝ ʠʟʦʙʨʘʞʝʥʠʝ ʥʘ ʵʢʨʘʥʝ ʤʦʥʠʪʦʨʘ 
ʢʦʤʧʴʶʪʝʨʘ (ʢʘʢ, ʚʧʨʦʯʝʤ, ʠ ʪʝʣʝʚʠʟʦʨʘ) ʩʦʩʪʦʠʪ, ʚʦʦʙʱʝ ʛʦʚʦʨʷ, ʠʟ 
ʤʥʦʞʝʩʪʚʘ ʩʚʝʪʷʱʠʭʩʷ ʜʠʩʢʨʝʪʥʳʭ ʪʦʯʝʢ ʣʶʤʠʥʦʬʦʨʘ, ʥʘʟʳʚʘʝʤʳʭ 
ʪʘʢʞʝ ʧʠʢʩʝʣʷʤʠ (pixel ï picture element). ʕʣʝʢʪʨʦʥʥʳʡ ʣʫʯ ʚ ʵʪʦʤ ʩʣʫʯʘʝ 
ʧʝʨʠʦʜʠʯʝʩʢʠ ʩʢʘʥʠʨʫʝʪ ʚʝʩʴ ʵʢʨʘʥ, ʦʙʨʘʟʫʷ ʥʘ ʥʝʤ ʙʣʠʟʢʦ ʨʘʩʧʦʣʦʞʝʥ-
ʥʳʝ ʩʪʨʦʢʠ ʨʘʟʚʝʨʪʢʠ. ʀʤʝʥʥʦ ʵʪʦʪ ʰʘʙʣʦʥ ʠ ʥʘʟʳʚʘʝʪʩʷ ʨʘʩʪʨʦʤ, ʧʦ-
ʵʪʦʤʫ ʪʘʢʠʝ ʜʠʩʧʣʝʠ ʥʘʟʳʚʘʶʪ ʝʱʝ ʨʘʩʪʨʦʚʳʤʠ. ʇʦ ʤʝʨʝ ʜʚʠʞʝʥʠʷ ʣʫ-
ʯʘ ʧʦ ʩʪʨʦʢʘʤ ʚʠʜʝʦʩʠʛʥʘʣ, ʧʦʜʘʚʘʝʤʳʡ ʥʘ ʤʦʜʫʣʷʪʦʨ, ʠʟʤʝʥʷʝʪ ʷʨ-
ʢʦʩʪʴ ʦʧʨʝʜʝʣʝʥʥʳʭ ʧʠʢʩʝʣʝʡ, ʦʙʨʘʟʫʷ ʥʝʢʦʪʦʨʦʝ ʚʠʜʠʤʦʝ ʠʟʦʙʨʘʞʝ-
ʥʠʝ. ʈʘʟʨʝʰʘʶʱʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʤʦʥʠʪʦʨʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʯʠʩʣʦʤ ʵʣʝ-
ʤʝʥʪʦʚ ʠʟʦʙʨʘʞʝʥʠʷ, ʢʦʪʦʨʳʝ ʚʦʩʧʨʦʠʟʚʦʜʷʪʩʷ ʧʦ ʛʦʨʠʟʦʥʪʘʣʠ ʠ ʚʝʨʪʠ-
ʢʘʣʠ, ʥʘʧʨʠʤʝʨ, 640ʭ480 ʠʣʠ 1024ʭ768 ʧʠʢʩʝʣʝʡ. ʉʨʘʟʫ ʞʝ ʟʘʤʝʪʠʤ, ʯʪʦ 
ʩʫʱʝʩʪʚʫʶʪ ʥʝʩʢʦʣʴʢʦ ʩʪʘʥʜʘʨʪʥʳʭ ʪʠʧʦʨʘʟʤʝʨʦʚ ʵʢʨʘʥʦʚ ʤʦʥʠʪʦʨʦʚ, 
ʠʩʧʦʣʴʟʫʝʤʳʭ ʜʣʷ IBM-ʩʦʚʤʝʩʪʠʤʳʭ ʧʝʨʩʦʥʘʣʴʥʳʭ ʢʦʤʧʴʶʪʝʨʦʚ: 14, 15, 
17, 19, 20 ʠ 21 ʜʶʡʤ (ʧʦ ʜʠʘʛʦʥʘʣʠ). 

ɼʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʨʘʩʪʨʘ ʚ ʤʦʥʠʪʦʨʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʩʧʝʮʠʘʣʴʥʳʝ 
ʫʧʨʘʚʣʷʶʱʠʝ ʩʠʛʥʘʣʳ. ɺ ʮʠʢʣʝ ʩʢʘʥʠʨʦʚʘʥʠʷ ʣʫʯ ʜʚʠʞʝʪʩʷ ʧʦ ʟʠʛʟʘʛʦ-
ʦʙʨʘʟʥʦʡ ʪʨʘʝʢʪʦʨʠʠ ʦʪ ʣʝʚʦʛʦ ʚʝʨʭʥʝʛʦ ʫʛʣʘ ʵʢʨʘʥʘ ʜʦ ʥʠʞʥʝʛʦ ʧʨʘʚʦ-
ʛʦ. ʇʨʷʤʦʡ ʭʦʜ ʣʫʯʘ ʧʦ ʛʦʨʠʟʦʥʪʘʣʠ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩʠʛʥʘʣʦʤ ʩʪʨʦʯʥʦʡ 
(ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ) ʨʘʟʚʝʨʪʢʠ, ʘ ʧʦ ʚʝʨʪʠʢʘʣʠ ï (ʚʝʨʪʠʢʘʣʴʥʦʡ) ʢʘʜʨʦʚʦʡ. 
ʇʝʨʝʚʦʜ ʣʫʯʘ ʠʟ ʢʨʘʡʥʝʡ ʧʨʘʚʦʡ ʪʦʯʢʠ ʩʪʨʦʢʠ ʚ ʢʨʘʡʥʶʶ ʣʝʚʫʶ ʪʦʯʢʫ 
ʩʣʝʜʫʶʱʝʡ ʩʪʨʦʢʠ (ʦʙʨʘʪʥʳʡ ʛʦʨʠʟʦʥʪʘʣʴʥʳʡ ʭʦʜ ʣʫʯʘ) ʠ ʠʟ ʢʨʘʡʥʝʡ 
ʧʨʘʚʦʡ ʧʦʟʠʮʠʠ ʧʦʩʣʝʜʥʝʡ ʩʪʨʦʢʠ ʵʢʨʘʥʘ ʚ ʢʨʘʡʥʶʶ ʣʝʚʫʶ ʧʦʟʠʮʠʶ 
ʧʝʨʚʦʡ ʩʪʨʦʢʠ (ʚʝʨʪʠʢʘʣʴʥʳʡ ʦʙʨʘʪʥʳʡ ʭʦʜ ʣʫʯʘ) ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩʧʝ-
ʮʠʘʣʴʥʳʤʠ ʩʠʛʥʘʣʘʤʠ ʦʙʨʘʪʥʦʛʦ ʭʦʜʘ. 

ʅʘʠʙʦʣʝʝ ʚʘʞʥʳʤʠ ʜʣʷ ʤʦʥʠʪʦʨʘ ʷʚʣʷʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʧʘʨʘʤʝʪʨʳ: 
ʯʘʩʪʦʪʘ ʚʝʨʪʠʢʘʣʴʥʦʡ ʩʠʥʭʨʦʥʠʟʘʮʠʠ (ʢʘʜʨʦʚʘʷ ʨʘʟʚʝʨʪʢʘ), ʯʘʩʪʦʪʘ ʛʦ-
ʨʠʟʦʥʪʘʣʴʥʦʡ ʩʠʥʭʨʦʥʠʟʘʮʠʠ (ʩʪʨʦʯʥʘʷ ʨʘʟʚʝʨʪʢʘ) ʠ ʧʦʣʦʩʘ ʧʨʦʧʫʩʢʘ-
ʥʠʷ ʚʠʜʝʦʩʠʛʥʘʣʘ. ʂʘʜʨʦʚʘʷ ʯʘʩʪʦʪʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʦʙʳʯʥʦ ʚ ʛʝʨʮʘʭ ʠ ʚʦ 
ʤʥʦʛʦʤ ʦʧʨʝʜʝʣʷʝʪ ʫʩʪʦʡʯʠʚʦʩʪʴ ʠʟʦʙʨʘʞʝʥʠʷ (ʦʪʩʫʪʩʪʚʠʝ ʤʝʨʮʘʥʠʡ) 
ʂʘʢ ʠʟʚʝʩʪʥʦ, ʯʝʣʦʚʝʯʝʩʢʠʡ ʛʣʘʟ ʚʦʩʧʨʠʥʠʤʘʝʪ ʩʤʝʥʫ ʠʟʦʙʨʘʞʝʥʠʡ ʩ 
ʯʘʩʪʦʪʦʡ ʚʳʰʝ 20-25 ɻʮ ʧʨʘʢʪʠʯʝʩʢʠ ʢʘʢ ʥʝʧʨʝʨʳʚʥʦʝ ʜʚʠʞʝʥʠʝ. ʏʝʤ 
ʚʳʰʝ ʯʘʩʪʦʪʘ ʢʘʜʨʦʚ, ʪʝʤ ʫʩʪʦʡʯʠʚʝʝ ʠʟʦʙʨʘʞʝʥʠʝ. ʆʜʥʘʢʦ ʧʦʚʳʰʝʥʠʝ 
ʵʪʦʡ ʯʘʩʪʦʪʳ ʪʨʝʙʫʝʪ ʫʚʝʣʠʯʝʥʠʷ ʯʘʩʪʦʪʳ ʩʪʨʦʯʢʦʡ ʨʘʟʚʝʨʪʢʠ, ʪʘʢ ʢʘʢ 
ʫʤʝʥʴʰʘʝʪʩʷ ʚʨʝʤʷ, ʦʪʚʦʜʠʤʦʝ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʢʘʞʜʦʡ ʪʦʯʢʠ ʠʟʦʙʨʘ-
ʞʝʥʠʷ. ʏʘʩʪʦʪʘ ʩʪʨʦʢ ʚ ʢʠʣʦʛʝʨʮʘʭ, ʚʦʦʙʱʝ ʛʦʚʦʨʷ, ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʨʦʠʟ-
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ʚʝʜʝʥʠʝʤ ʯʘʩʪʦʪʳ ʚʝʨʪʠʢʘʣʴʥʦʡ ʨʘʟʚʝʨʪʢʠ ʥʘ ʢʦʣʠʯʝʩʪʚʦ ʚʳʚʦʜʠʤʳʭ 
ʩʪʨʦʢ ʚ ʦʜʥʦʤ ʢʘʜʨʝ (ʨʘʟʨʝʰʘʶʱʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʧʦ ʚʝʨʪʠʢʘʣʠ). ʇʦʣʦʩʘ 
ʚʠʜʝʦʩʠʛʥʘʣʘ, ʠʟʤʝʨʷʝʤʘʷ ʚ ʤʝʛʘʛʝʨʮʘʭ, ʦʧʨʝʜʝʣʷʝʪ ʩʘʤʳʝ ʚʳʩʦʢʠʝ 
ʯʘʩʪʦʪʳ ʚ ʚʠʜʝʦʩʠʛʥʘʣʝ. ʇʨʠʙʣʠʟʠʪʝʣʴʥʦ ʵʪʘ ʚʝʣʠʯʠʥʘ ʤʦʞʝʪ ʙʳʪʴ ʦʧ-
ʨʝʜʝʣʝʥʘ ʧʨʦʠʟʚʝʜʝʥʠʝʤ ʢʦʣʠʯʝʩʪʚʘ ʪʦʯʝʢ ʚ ʩʪʨʦʢʝ (ʨʘʟʨʝʰʘʶʱʘʷ ʩʧʦ-
ʩʦʙʥʦʩʪʴ ʧʦ ʛʦʨʠʟʦʥʪʘʣʠ) ʥʘ ʯʘʩʪʦʪʫ ʩʪʨʦʯʥʦʡ ʨʘʟʚʝʨʪʢʠ. ʅʘʧʨʠʤʝʨ, ʦʨ-
ʛʘʥʠʟʘʮʠʷ VESA (Video Electronics Standards Association) ʨʝʢʦʤʝʥʜʦʚʘʣʘ 
ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʣʝʜʫʶʱʠʝ ʯʘʩʪʦʪʳ ʢʘʜʨʦʚʦʡ ʨʘʟʚʝʨʪʢʠ (ʩʤ. ʪʘʙʣ. 3): 
 

ʊʘʙʣ. 3 
 

ʈʘʟʨʝʰʝʥʠʝ ʏʘʩʪʦʪʘ 

640ʭ480 72 ɻʮ 

800ʭ600 72 ɻʮ 

1024ʭ768 70 ɻʮ 

 

ʅʝ ʤʝʥʝʝ ʟʥʘʯʠʤʳʤ ʬʘʢʪʦʨʦʤ, ʯʝʤ ʯʘʩʪʦʪʘ ʢʘʜʨʦʚʦʡ ʨʘʟʚʝʨʪʢʠ, ʷʚ-
ʣʷʝʪʩʷ ʩʧʦʩʦʙ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠʟʦʙʨʘʞʝʥʠʷ ʥʘ ʵʢʨʘʥʝ ʤʦʥʠʪʦʨʘ ʚ ʨʝʞʠ-
ʤʘʭ ʚʳʩʦʢʦʛʦ ʨʘʟʨʝʰʝʥʠʷ ï ʩʪʨʦʯʥʳʡ ʠʣʠ ʯʝʨʝʩʩʪʨʦʯʥʳʡ. ʇʨʠ ʩʪʨʦʯʥʦʤ 
ʩʧʦʩʦʙʝ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠʟʦʙʨʘʞʝʥʠʷ ʚʩʝ ʩʪʨʦʢʠ ʢʘʜʨʘ ʚʳʚʦʜʷʪʩʷ ʚ ʪʝ-
ʯʝʥʠʝ ʦʜʥʦʛʦ ʧʝʨʠʦʜʘ ʢʘʜʨʦʚʦʡ ʨʘʟʚʝʨʪʢʠ, ʧʨʠ ʯʝʨʝʩʩʪʨʦʯʥʦʤ ï ʟʘ ʦʜʠʥ 
ʧʝʨʠʦʜ ʢʘʜʨʦʚʦʡ ʨʘʟʚʝʨʪʢʠ ʚʳʚʦʜʷʪʩʷ ʯʝʪʥʳʝ ʩʪʨʦʢʠ ʠʟʦʙʨʘʞʝʥʠʷ, ʘ ʟʘ 
ʩʣʝʜʫʶʱʠʡ ï ʥʝʯʝʪʥʳʝ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʛʦʚʦʨʷʪ, ʯʪʦ ʦʜʠʥ ʢʘʜʨ ʜʝʣʠʪʩʷ 
ʥʘ ʜʚʘ ʧʦʣʷ. ʇʦʩʣʝʜʥʠʡ ʩʧʦʩʦʙ, ʢʩʪʘʪʠ, ʠʩʧʦʣʴʟʫʝʪʩʷ ʠ ʚ ʪʝʣʝʚʠʟʦʨʘʭ. 
ʉʦʚʝʨʰʝʥʥʦ ʥʝʪʨʫʜʥʦ ʟʘʤʝʪʠʪʴ, ʯʪʦ ʚ ʩʣʫʯʘʝ ʯʝʨʝʩʩʪʨʦʯʥʦʡ ʨʘʟʚʝʨʪʢʠ 
ʵʢʚʠʚʘʣʝʥʪʥʘʷ ʯʘʩʪʦʪʘ ʢʘʜʨʦʚ ʩʥʠʞʘʝʪʩʷ ʚʜʚʦʝ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʜʦʩʪʘ-
ʪʦʯʥʦ ʣʝʛʢʦ ʫʚʝʣʠʯʠʚʘʪʴ ʨʘʟʨʝʰʘʶʱʫʶ ʩʧʦʩʦʙʥʦʩʪʴ ʤʦʥʠʪʦʨʘ, ʭʦʪʷ ʠ ʚ 
ʫʱʝʨʙ ʢʘʯʝʩʪʚʫ ʠʟʦʙʨʘʞʝʥʠʷ. 

ʅʝʢʦʪʦʨʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʧʨʦʚʝʜʝʥʥʳʝ ʨʘʟʣʠʯʥʳʤʠ ʦʨʛʘʥʠʟʘʮʠʤ̫ʠ 
ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ, ʧʦʢʘʟʘʣʠ, ʯʪʦ ʠʟʣʫʯʝʥʠʷ, ʩʦʧʨʦʚʦʞʜʘʶʱʠʝ ʨʘʙʦʪʫ 
ʤʦʥʠʪʦʨʘ, ʤʦʛʫʪ ʩʫʱʝʩʪʚʝʥʥʦ ʩʢʘʟʳʚʘʪʴʩʷ ʥʘ ʟʜʦʨʦʚʴʝ ʯʝʣʦʚʝʢʘ. ɿʘʤʝ-
ʪʠʤ, ʯʪʦ ʩʧʝʢʪʨ ʵʪʦʛʦ ʠʟʣʫʯʝʥʠʷ ʜʦʩʪʘʪʦʯʥʦ ʰʠʨʦʢ, ʵʪʦ ʠ ʤʷʛʢʦʝ ʨʝʥʪʛʝ-
ʥʦʚʩʢʦʝ ʠʟʣʫʯʝʥʠʝ, ʠ ʠʥʬʨʘʢʨʘʩʥʦʝ, ʠ ʨʘʜʠʦʠʟʣʫʯʝʥʠʝ, ʘ ʪʘʢʞʝ ʵʣʝʢ-
ʪʨʦʩʪʘʪʠʯʝʩʢʠʝ ʧʦʣʷ. ʄʦʥʠʪʦʨʳ ʜʦʣʞʥʳ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʪʝʩʪʘʤ SSI 
3/92 ʐʚʝʜʩʢʦʛʦ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʠʥʩʪʠʪʫʪʘ ʟʘʱʠʪʳ ʦʪ ʠʟʣʫʯʝʥʠʷ. 

 

4.14 ʂʣʘʚʠʘʪʫʨʘ 

ʂʣʘʚʠʘʪʫʨʘ ʷʚʣʷʝʪʩʷ ʧʦʢʘ ʦʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʫʩʪʨʦʡʩʪʚ ʚʚʦʜʘ ʠʥ-
ʬʦʨʤʘʮʠʠ ʚ ʢʦʤʧʴʶʪʝʨ. ɺ ʪʝʭʥʠʯʝʩʢʦʤ ʘʩʧʝʢʪʝ ʢʦʤʧʴʶʪʝʨʥʘʷ ʢʣʘʚʠʘʪʫ-
ʨʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʚʦʢʫʧʥʦʩʪʴ ʤʝʭʘʥʠʯʝʩʢʠʭ ʜʘʪʯʠʢʦʚ, ʚʦʩʧʨʠʥʠʤʘʶʱʠʭ 
ʜʘʚʣʝʥʠʝ ʥʘ ʢʣʘʚʠʰʠ ʠ ʟʘʤʳʢʘʶʱʠʭ ʪʝʤ ʠʣʠ ʠʥʳʤ ʦʙʨʘʟʦʤ ʦʧʨʝʜʝʣʝʥ-
ʥʫʶ ʵʣʝʢʪʨʠʯʝʩʢʫʶ ʮʝʧʴ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ 
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ʜʚʘ ʪʠʧʘ ʢʣʘʚʠʘʪʫʨ: ʩ ʤʝʭʘʥʠʯʝʩʢʠʤʠ ʠ ʤʝʤʙʨʘʥʥʳʤʠ ʧʝʨʝʢʣʶʯʘʪʝʣʷ-
ʤʠ. ɺ ʧʝʨʚʦʤ ʩʣʫʯʘʝ ʜʘʪʯʠʢ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʪʨʘʜʠʮʠʦʥʥʳʡ ʤʝʭʘ-
ʥʠʟʤ ʩ ʢʦʥʪʘʢʪʘʤʠ ʠʟ ʜʨʘʛʦʮʝʥʥʦʛʦ ʤʝʪʘʣʣʘ, ʘ ʚʦ ʚʪʦʨʦʤ ï ʪʦʥʢʠʝ ʧʦʩʝ-
ʨʝʙʨʝʥʥʳʝ ʣʠʩʪʢʠ ʧʣʘʩʪʠʢʘ, ʤʝʞʜʫ ʢʦʪʦʨʳʤʠ ʩ ʥʝʙʦʣʴʰʠʤ ʚʦʟʜʫʰʥʳʤ 
ʟʘʟʦʨʦʤ ʥʘʭʦʜʠʪʩʷ, ʥʘʧʨʠʤʝʨ, ʧʨʦʚʦʜʷʱʘʷ ʞʠʜʢʦʩʪʴ. 

ɺʥʫʪʨʠ ʢʦʨʧʫʩʘ ʢʣʘʚʠʘʪʫʨʳ, ʧʦʤʠʤʦ ʜʘʪʯʠʢʦʚ ʢʣʘʚʠʰ, ʨʘʩʧʦʣʦʞʝʥʳ 
ʵʣʝʢʪʨʦʥʥʳʝ ʩʭʝʤʳ ʜʝʰʠʬʨʘʮʠʠ. ʉʘʤ ʞʝ ʢʦʥʪʨʦʣʣʝʨ ʢʣʘʚʠʘʪʫʨʳ ʥʘʭʦ-
ʜʠʪʩʷ ʥʘ ʩʠʩʪʝʤʥʦʡ ʧʣʘʪʝ ʠ ʚʳʧʦʣʥʝʥ ʦʙʳʯʥʦ ʚ ʚʠʜʝ ʦʪʜʝʣʴʥʦʡ ʤʠʢʨʦ-
ʩʭʝʤʳ. ɼʣʷ ʨʘʟʣʠʯʥʳʭ ʤʦʜʝʣʝʡ ʢʦʤʧʴʶʪʝʨʦʚ ʪʠʧ ʢʦʥʪʨʦʣʣʝʨʘ ʢʣʘʚʠʘ-
ʪʫʨʳ ʤʦʞʝʪ ʦʪʣʠʯʘʪʴʩʷ. ɹʦʣʴʰʠʥʩʪʚʦ ʩʦʚʨʝʤʝʥʥʳʭ ʢʣʘʚʠʘʪʫʨ ʣʠʙʦ 
ʠʤʝʶʪ ʧʝʨʝʢʣʶʯʘʪʝʣʴ ʨʝʞʠʤʦʚ (ʥʘʧʨʠʤʝʨ, XT/AT), ʣʠʙʦ ʘʚʪʦʤʘʪʠʯʝʩʢʠ 
ʦʧʨʝʜʝʣʷʶʪ ʪʠʧ ʢʦʥʪʨʦʣʣʝʨʘ. 

ʆʩʥʦʚʥʦʡ ʧʨʠʥʮʠʧ ʨʘʙʦʪʳ ʢʣʘʚʠʘʪʫʨʳ ʚʤʝʩʪʝ ʩ ʤʠʢʨʦʩʭʝʤʦʡ ʢʦʥ-
ʪʨʦʣʣʝʨʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʩʢʘʥʠʨʦʚʘʥʠʠ (ʧʦʩʪʦʷʥʥʦʡ ʧʨʦʚʝʨʢʝ ʩʦʩʪʦʷʥʠʷ 
ʩ ʙʦʣʴʰʦʡ ʩʢʦʨʦʩʪʴʶ) ʧʝʨʝʢʣʶʯʘʪʝʣʝʡ ʢʣʘʚʠʰ. ɿʘʤʳʢʘʥʠʶ ʠ ʨʘʟʤʳʢʘ-
ʥʠʶ ʣʶʙʦʛʦ ʠʟ ʵʪʠʭ ʧʝʨʝʢʣʶʯʘʪʝʣʝʡ (ʪ.ʝ. ʥʘʞʘʪʠʶ ʠʣʠ ʦʪʧʫʩʢʘʥʠʶ ʢʣʘ-
ʚʠʰʠ) ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʫʥʠʢʘʣʴʥʳʡ ʮʠʬʨʦʚʦʡ ʢʦʜ ï ʩʢʘʥ-ʢʦʜ (ʨʘʟʤʝʨʦʤ 
ʦʜʠʥ ʙʘʡʪ). ʂʨʦʤʝ ʪʦʛʦ, ʧʨʠ ʢʘʞʜʦʤ ʨʘʟʤʳʢʘʥʠʠ ʠ ʟʘʤʳʢʘʥʠʠ ʧʝʨʝʢʣʶ-
ʯʘʪʝʣʝʡ ʢʦʥʪʨʦʣʣʝʨ ʢʣʘʚʠʘʪʫʨʳ ʠʥʠʮʠʠʨʫʝʪ ʘʧʧʘʨʘʪʥʳʡ ʟʘʧʨʦʩ, ʢʦʪʦ-
ʨʳʡ ʦʙʩʣʫʞʠʚʘʝʪʩʷ ʩʧʝʮʠʘʣʴʥʦʡ ʧʦʜʧʨʦʛʨʘʤʤʦʡ, ʚʭʦʜʷʱʝʡ ʚ ʩʦʩʪʘʚ 
ROM BIOS. ʇʨʦʮʝʜʫʨʘ ʦʙʨʘʙʦʪʢʠ ʟʘʧʨʦʩʘ ʚʢʣʶʯʘʝʪ, ʚ ʯʘʩʪʥʦʩʪʠ, ʪʘʢʠʝ 
ʦʧʝʨʘʮʠʠ, ʢʘʢ ʩʯʠʪʳʚʘʥʠʝ ʩʢʘʥ-ʢʦʜʘ ʠʟ ʧʦʨʪʘ (ʘʜʨʝʩʫʝʤʘʷ ʷʯʝʡʢʘ) ʢʦʥ-
ʪʨʦʣʣʝʨʘ ʢʣʘʚʠʘʪʫʨʳ, ʪʨʘʥʩʣʷʮʠʶ ʵʪʦʛʦ ʢʦʜʘ ʚ ʨʘʩʰʠʨʝʥʥʳʡ ʢʦʜ ASCII 
(ʜʚʘ ʙʘʡʪʘ: ʩʪʘʨʰʠʡ ï ʩʢʘʥ-ʢʦʜ, ʤʣʘʜʰʠʡ ï ASCII), ʩʦʭʨʘʥʝʥʠʝ ʦʪʪʨʘʥʩ-
ʣʠʨʦʚʘʥʥʦʛʦ ʢʦʜʘ ʚ ʮʠʢʣʠʯʝʩʢʦʤ ʙʫʬʝʨʝ ʢʣʘʚʠʘʪʫʨʳ, ʩʣʝʞʝʥʠʝ ʟʘ ʩʦ-
ʩʪʦʷʥʠʝʤ ʩʣʫʞʝʙʥʳʭ ʢʣʘʚʠʰ (ʥʘʧʨʠʤʝʨ, Shift, Alt, Ctrl), ʜʝʪʝʢʪʠʨʦʚʘʥʠʝ 
ʩʧʝʮʠʘʣʴʥʳʭ ʢʦʤʙʠʥʘʮʠʡ ʢʣʘʚʠʰ (ʥʘʧʨʠʤʝʨ, Ctrl+Alt+Del, Ctrl+Break) ʠ 
ʪ.ʧ. ɿʘʤʝʪʠʤ, ʯʪʦ ʤʠʢʨʦʩʭʝʤʘ ʢʦʥʪʨʦʣʣʝʨʘ ʢʣʘʚʠʘʪʫʨʳ ʠʤʝʝʪ ʩʦʙʩʪʚʝʥ-
ʥʳʡ ʚʩʪʨʦʝʥʥʳʡ ʙʫʬʝʨ. 

ʇʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʴ ʪʦʡ ʠʣʠ ʠʥʦʡ ʢʣʘʚʠʘʪʫʨʳ ʚ ʦʩʥʦʚʥʦʤ ʟʘʚʠʩʠʪ ʦʪ 
ʨʘʩʧʦʣʦʞʝʥʠʷ ʢʣʘʚʠʰ, ʪʘʢʪʠʣʴʥʳʭ ʦʱʫʱʝʥʠʡ ʠ ʫʩʠʣʠʷ ʧʨʠ ʥʘʞʘʪʠʠ 
ʢʣʘʚʠʰʠ. ʅʝʟʘʚʠʩʠʤʦ ʦʪ ʠʩʧʦʣʴʟʫʝʤʦʡ ʪʝʭʥʦʣʦʛʠʠ, ʩʠʣʘ, ʪʨʝʙʫʝʤʘʷ ʜʣʷ 
ʥʘʞʘʪʠʷ ʢʣʘʚʠʰʠ, ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 20ï50 ʛ, ʘ ʨʘʙʦʯʠʡ ʭʦʜ ï ʦʢʦʣʦ 4 ʤʤ. 

ʇʦʜʘʚʣʷʶʱʝʝ ʙʦʣʴʰʠʥʩʪʚʦ ʩʦʚʨʝʤʝʥʥʳʭ IBM-ʩʦʚʤʝʩʪʠʤʳʭ ʢʦʤʧʴ-
ʶʪʝʨʦʚ ʠʩʧʦʣʴʟʫʶʪ ʪʘʢ ʥʘʟʳʚʘʝʤʫʶ ʫʣʫʯʰʝʥʥʫʶ (enhanced) ʠʣʠ ʨʘʩʰʠ-
ʨʝʥʥʫʶ ʢʣʘʚʠʘʪʫʨʫ. ʆʩʥʦʚʥʦʝ ʫʣʫʯʰʝʥʠʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩʦ ʩʪʘʥʜʘʨʪʥʦʡ 
ʢʣʘʚʠʘʪʫʨʦʡ AT ʢʘʩʘʝʪʩʷ ʦʙʱʝʛʦ ʯʠʩʣʘ (101 ʠ ʙʦʣʝʝ) ʠ ʨʘʩʧʦʣʦʞʝʥʠʷ 
ʢʣʘʚʠʰ. ʅʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤ ʩʪʘʥʜʘʨʪʦʤ ʨʘʩʧʦʣʦʞʝʥʠʷ ʢʣʘʚʠʰ 
ʷʚʣʷʝʪʩʷ QWERTY (ʁʎʋʂɽʅ). ɽʩʪʴ ʦʢʦʣʦ 60 ʢʣʘʚʠʰ ʩ ʙʫʢʚʘʤʠ, ʮʠʬʨʘ-
ʤʠ, ʟʥʘʢʘʤʠ ʧʫʥʢʪʫʘʮʠʠ ʠ ʜʨʫʛʠʤʠ ʩʠʤʚʦʣʘʤʠ, ʚʩʪʨʝʯʘʶʱʠʤʠʩʷ ʚ ʧʝ-
ʯʘʪʥʳʭ ʪʝʢʩʪʘʭ, ʠ ʝʱʝ ʦʢʦʣʦ 40 ʢʣʘʚʠʰ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʭ ʜʣʷ ʫʧʨʘʚʣʝ-
ʥʠʷ ʢʦʤʧʴʶʪʝʨʦʤ ʠ ʠʩʧʦʣʥʝʥʠʝʤ ʧʨʦʛʨʘʤʤ. ʇʨʦʜʫʙʣʠʨʦʚʘʥʳ ʢʣʘʚʠh ʠ 
ʫʧʨʘʚʣʝʥʠʷ ʢʫʨʩʦʨʦʤ, ʘ ʪʘʢʞʝ ʢʣʘʚʠʰʠ Ctrl ʠ Alt. ʌʫʥʢʮʠʦʥʘʣʴʥʳʝ ʢʣʘ-
ʚʠʰʠ F1-F10 ʧʝʨʝʥʝʩʝʥʳ ʚ ʚʝʨʭʥʠʡ ʨʷʜ ʠ ʢ ʥʠʤ ʜʦʙʘʚʣʝʥʳ ʜʚʝ ʥʦʚʳʝ 
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(F11 ʠ F12). ɻʘʙʘʨʠʪʥʳʝ ʨʘʟʤʝʨʳ ʩʪʘʥʜʘʨʪʥʦʡ ʢʣʘʚʠʘʪʫʨʳ ʩʦʩʪʘʚʣʷʶʪ 
ʧʨʠʤʝʨʥʦ ɿ0*190*450 ʤʤ, ʘ ʚʝʩ ï ʦʢʦʣʦ 1 ʢʛ. 

ʉʦʝʜʠʥʠʪʝʣʠ ʚ ʢʘʙʝʣʷʭ ʜʣʷ ʢʣʘʚʠʘʪʫʨʳ ï ʵʪʦ ʦʙʳʯʥʦ ʪʨʫʙʯʘʪʳʝ 
ʰʪʝʢʝʨʳ ʩ ʧʷʪʴʶ ʢʦʥʪʘʢʪʥʳʤʠ ʚʳʚʦʜʘʤʠ. 

ɻʦʚʦʨʷ ʦ ʢʣʘʚʠʘʪʫʨʝ, ʥʝʣʴʟʷ ʥʝ ʫʧʦʤʷʥʫʪʴ ʦ ʪʦʤ, ʢʘʢʠʤ ʦʙʨʘʟʦʤ 
ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚʚʦʜ ʚ ʢʦʤʧʴʶʪʝʨ ʩʠʤʚʦʣʦʚ ʨʫʩʩʢʦʛʦ ʘʣʬʘʚʠʪʘ. ɼʣʷ 
ʵʪʦʛʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʩʧʝʮʠʘʣʴʥʳʝ ʧʨʦʛʨʘʤʤʳ, ʥʘʟʳʚʘʝʤʳʝ ʜʨʘʡʚʝʨʘʤʠ 
ʢʣʘʚʠʘʪʫʨʳ, ʟʘʛʨʫʟʢʘ ʢʦʪʦʨʳʭ ʚ ʦʧʝʨʘʪʠʚʥʫʶ ʧʘʤʷʪʴ ʧʨʦʠʩʭʦʜʠʪ ʢʘʞʜʳʡ 
ʨʘʟ ʧʨʠ ʚʢʣʶʯʝʥʠʠ ʢʦʤʧʴʶʪʝʨʘ. ʅʘʧʠʩʘʥʦ ʤʥʦʞʝʩʪʚʦ ʧʨʦʛʨʘʤʤ ʨʫʩʩʠ-
ʬʠʢʘʪʦʨʦʚ ʢʣʘʚʠʘʪʫʨʳ.  

ʐʠʨʦʢʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʨʘʡʚʝʨʳ, ʚ ʢʦʪʦʨʳʭ ʜʣʷ ʧʝʨʝʢʣʶʯʝʥʠʷ ʢʣʘ-
ʚʠʘʪʫʨʳ ʠʟ ʨʝʞʠʤʘ ʚʚʦʜʘ ʣʘʪʠʥʩʢʠʭ ʩʠʤʚʦʣʦʚ ʚ ʨʝʞʠʤ ʚʚʦʜʘ ʨʫʩʩʢʠʭ ʠ 
ʥʘʦʙʦʨʦʪ ʠʩʧʦʣʴʟʫʝʪʩʷ ʦʜʥʦʚʨʝʤʝʥʥʦʝ ʥʘʞʘʪʠʝ ʧʨʘʚʦʡ ʠ ʣʝʚʦʡ ʢʣʘʚʠʰ 
{Shift}, ʣʠʙʦ ʧʨʘʚʦʡ ʢʣʘʚʠʰʠ {Ctrl}. ʋʜʦʙʥʳʤʠ ʚ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʷʚʣʷʶʪʩʷ 

ʜʨʘʡʚʝʨʳ, ʦʪʦʙʨʘʞʘʶʱʠʝ ʧʝʨʝʢʣʶʯʝʥʠʝ ʠʟ ʦʜʥʦʛʦ ʨʝʞʠʤʘ ʚ ʜʨʫʛʦʡ 
ʮʚʝʪʥʦʡ ʨʘʤʢʦʡ ʧʦ ʧʝʨʠʤʝʪʨʫ ʵʢʨʘʥʘ, (ʯʪʦ ʧʨʠʝʤʣʝʤʦ ʜʣʷ ʪʝʢʩʪʦʚʳʭ 
ʨʝʜʘʢʪʦʨʦʚ, ʨʘʙʦʪʘʶʱʠʭ ʧʦʜ DOS). 
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ʇʦʞʘʣʫʡ, ʩʘʤʳʤ ʧʦʧʫʣʷʨʥʳʤ ʫʩʪʨʦʡʩʪʚʦʤ ʚʳʚʦʜʘ ʠʥʬʦʨʤʘʮʠʠ ʜʣʷ 
IBM-ʩʦʚʤʝʩʪʠʤʳʭ ʢʦʤʧʴʶʪʝʨʦʚ ʷʚʣʷʝʪʩʷ ʧʨʠʥʪʝʨ. ɺʩʝ ʧʝʯʘʪʘʶʱʠʝ ʫʩʪ-
ʨʦʡʩʪʚʘ (ʧʨʠʥʪʝʨʳ) ʤʦʞʥʦ ʧʦʜʨʘʟʜʝʣʠʪʴ ʥʘ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʝ, ʩʪʨʦʯ-
ʥʳʝ ʠ ʩʪʨʘʥʠʯʥʳʝ. ʇʨʠʥʘʜʣʝʞʥʦʩʪʴ ʧʨʠʥʪʝʨʘ ʢ ʪʦʡ ʠʣʠ ʠʥʦʡ ʠʟ ʧʝʨʝ-
ʯʠʩʣʝʥʥʳʭ ʛʨʫʧʧ ʟʘʚʠʩʠʪ ʦʪ ʪʦʛʦ, ʬʦʨʤʠʨʫʝʪ ʦʥ ʥʘ ʙʫʤʘʛʝ ʩʠʤʚʦʣ ʟʘ 
ʩʠʤʚʦʣʦʤ, ʩʨʘʟʫ ʚʩʶ ʩʪʨʦʢʫ ʠʣʠ ʮʝʣʫʶ ʩʪʨʘʥʠʮʫ. 

ʀʜʝʷ ʤʘʪʨʠʯʥʳʭ ʧʝʯʘʪʘʶʱʠʭ ʫʩʪʨʦʡʩʪʚ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʚʩʝ 
ʤʳʩʣʠʤʳʝ (ʠ ʥʝʤʳʩʣʠʤʳʝ) ʟʥʘʢʠ ʚʦʩʧʨʦʠʟʚʦʜʷʪʩʷ ʠʤʠ ʠʟ ʥʘʙʦʨʘ ʦʪ-
ʜʝʣʴʥʳʭ ʪʦʯʝʢ, ʥʘʥʦʩʠʤʳʭ ʥʘ ʙʫʤʘʛʫ ʪʝʤ ʠʣʠ ʠʥʳʤ ʩʧʦʩʦʙʦʤ. ɺʩʝ ʧʝʯʘ-
ʪʘʶʱʠʝ ʫʩʪʨʦʡʩʪʚʘ (ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ, ʧʦʞʘʣʫʡ, ʩʪʨʘʥʠʯʥʳʭ) ʧʦ ʧʨʠʥʮʠʧʫ 
ʜʝʡʩʪʚʠʷ ʤʦʛʫʪ ʙʳʪʴ ʫʜʘʨʥʳʤʠ (impact) ʠʣʠ ʙʝʟʫʜʘʨʥʳʤʠ (non-impact).  

ɹʦʣʴʰʠʥʩʪʚʦ ʧʨʠʥʪʝʨʦʚ, ʨʘʙʦʪʘʶʱʠʭ (ʠ ʧʨʦʜʘʚʘʝʤʳʭ) ʩʝʡʯʘʩ ʩ 
IBM-ʩʦʚʤʝʩʪʠʤʳʤʠ ʢʦʤʧʴʶʪʝʨʘʤʠ ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ, ʤʦʛʫʪ ʙʳʪʴ ʧʨʠʯʠʩ-
ʣʝʥʳ ʢ ʛʨʫʧʧʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʭ, ʫʜʘʨʥʳʭ ʤʘʪʨʠʯʥʳʭ ʧʝʯʘʪʘʶʱʠʭ ʫʩʪ-
ʨʦʡʩʪʚ: ʚʝʨʪʠʢʘʣʴʥʳʡ ʨʷʜ (ʠʣʠ ʜʚʘ ʨʷʜʘ) ʠʛʣ çʚʢʦʣʘʯʠʚʘʝʪè ʢʨʘʩʠʪʝʣʴ ʩ 
ʣʝʥʪʳ ʧʨʷʤʦ ʚ ʙʫʤʘʛʫ, ʬʦʨʤʠʨʫʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʩʠʤʚʦʣ ʟʘ ʩʠʤʚʦʣʦʤ. 
ʊʘʢʦʝ ʟʘʩʠʣʴʝ ʠʛʦʣʴʯʘʪʳʭ ʚʧʦʣʥʝ ʦʙʲʷʩʥʷʝʪʩʷ ʧʨʠʝʤʣʝʤʳʤ ʢʘʯʝʩʪʚʦʤ 
ʠʭ ʧʝʯʘʪʠ, ʥʝʚʳʩʦʢʦʡ ʮʝʥʦʡ ʨʘʩʭʦʜʥʳʭ ʤʘʪʝʨʠʘʣʦʚ (ʢʨʘʩʷʱʝʡ ʣʝʥʪʳ) ʠ 
ʠʩʧʦʣʴʟʫʝʤʦʡ ʙʫʤʘʛʠ. ʂʩʪʘʪʠ, ʦʙʳʯʥʦ ʚʦʟʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʢʘʢ 
ʬʦʨʤʘʪʥʦʡ, ʪʘʢ ʠ ʨʫʣʦʥʥʦʡ ʙʫʤʘʛʠ. ɻʦʣʦʚʢʘ ʧʨʠʥʪʝʨʘ ʤʦʞʝʪ ʙʳʪʴ ʦʩʥʘ-
ʱʝʥʘ 9, 18 ʠʣʠ 24 ʠʛʦʣʢʘʤʠ. ʉʫʱʝʩʪʚʫʶʪ ʤʦʜʝʣʠ ʧʨʠʥʪʝʨʦʚ ʢʘʢ ʩ ʰʠʨʦ-
ʢʦʡ (ʬʦʨʤʘʪ A3), ʪʘʢ ʠ ʩ ʫʟʢʦʡ (ʬʦʨʤʘʪ ɸ4) ʢʘʨʝʪʢʦʡ. ɺʳʩʦʢʦʝ ʢʘʯʝʩʪʚʦ 
ʧʝʯʘʪʠ ʜʦʩʪʠʛʘʝʪʩʷ ʚ ʨʝʞʠʤʘʭ NLQ (Near Letter Quality) ʜʣʷ 9-
ʠʛʦʣʴʯʘʪʳʭ (ʧʦʯʪʠ ʤʘʰʠʥʦʧʠʩʥʦʝ) ʠ LQ (Letter Quality) ʜʣʷ 24-
ʠʛʦʣʴʯʘʪʳʭ ʧʨʠʥʪʝʨʦʚ. ʂʘʢ ʧʨʘʚʠʣʦ, ʩʦʚʨʝʤʝʥʥʳʝ ʧʨʠʥʪʝʨʳ ʦʩʥʘʱʝʥʳ 
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ʨʝʟʠʜʝʥʪʥʳʤʠ ʠʣʠ ʟʘʛʨʫʞʘʝʤʳʤʠ ʤʘʩʰʪʘʙʠʨʫʝʤʳʤʠ ʰʨʠʬʪʘʤʠ. ʉʢʦ-
ʨʦʩʪʴ ʧʝʯʘʪʠ ʜʣʷ ʚʳʩʦʢʦʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʭ ʤʦʜʝʣʝʡ ʤʦʞʝʪ ʩʦʩʪʘʚʣʷʪʴ 
ʜʦ 380 ʟʥʘʢʦʚ ʚ ʩʝʢʫʥʜʫ. ʆʜʥʘ ʠʟ ʧʨʠʯʠʥ ʚʳʙʦʨʘ ʠʛʦʣʴʯʘʪʳʭ ʧʨʠʥʪʝʨʦʚ 
ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʦʥʠ ʤʦʛʫʪ ʦʩʪʘʚʣʷʪʴ ʦʪʪʠʩʢʠ ʙʫʢʚ ʥʘ ʙʫʤʘʛʝ, ʯʪʦ 
ʚʘʞʥʦ ʧʨʠ ʩʦʩʪʘʚʣʝʥʠʠ ʢʦʥʪʨʘʢʪʦʚ ʠʣʠ ʦʬʠʮʠʘʣʴʥʳʭ ʧʠʩʝʤ. ʅʘ ʨʳʥʢʝ 
ʫʜʘʨʥʳʭ ʤʘʪʨʠʯʥʳʭ ʧʨʠʥʪʝʨʦʚ ʣʠʜʠʨʫʶʪ ʬʠʨʤʳ Epson, Star Micronics, 
Okidata. ʆʙʲʝʤ ʧʨʦʜʘʞʠ ʧʦʜʦʙʥʳʭ ʫʩʪʨʦʡʩʪʚ ʧʦʩʪʦʷʥʥʦ ʩʫʞʘʝʪʩʷ ʟʘ 
ʩʯʝʪ ʨʦʩʪʘ ʧʨʦʜʘʞʠ ʩʪʨʫʡʥʳʭ ʧʨʠʥʪʝʨʦʚ, ʢʦʪʦʨʳʝ ʦʪʥʦʩʷʪʩʷ ʢ ʙʝʟʫʜʘʨ-
ʥʳʤ ʫʩʪʨʦʡʩʪʚʘʤ. 

ʆʙʳʯʥʦ ʙʝʟʫʜʘʨʥʳʤʠ ʧʨʠʥʪʝʨʘʤʠ ʥʘʟʳʚʘʶʪʩʷ ʪʘʢʠʝ ʫʩʪʨʦʡʩʪʚʘ, ʫ 
ʢʦʪʦʨʳʭ ʠʩʧʦʣʥʠʪʝʣʴʥʦʝ ʫʩʪʨʦʡʩʪʚʦ, ʧʝʯʘʪʘʶʱʝʝ ʠʟʦʙʨʘʞʝʥʠʝ, ʥʝ ʢʘ-
ʩʘʝʪʩʷ ʙʫʤʘʛʠ. ʅʝ ʪʨʝʙʫʝʪʩʷ, ʢʦʥʝʯʥʦ, ʧʦʷʩʥʷʪʴ, ʯʪʦ ʙʝʟʫʜʘʨʥʳʝ ʧʝʯʘ-
ʪʘʶʱʠʝ ʫʩʪʨʦʡʩʪʚʘ ʨʘʙʦʪʘʶʪ ʧʨʘʢʪʠʯʝʩʢʠ ʙʝʩʰʫʤʥʦ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʦʜ-
ʥʠʤ ʠʟ ʠʭ ʥʝʩʦʤʥʝʥʥʳʭ ʧʨʝʠʤʫʱʝʩʪʚ. ʉʪʨʫʡʥʳʝ ʯʝʨʥʠʣʴʥʳʝ ʧʨʠʥʪʝʨʳ 
ʦʪʥʦʩʷʪʩʷ, ʢʘʢ ʧʨʘʚʠʣʦ, ʢ ʢʣʘʩʩʫ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʭ, ʤʘʪʨʠʯʥʳʭ ʙʝʟ-
ʫʜʘʨʥʳʭ ʧʝʯʘʪʘʶʱʠʭ ʫʩʪʨʦʡʩʪʚ. ɽʩʣʠ ʧʨʦʜʦʣʞʠʪʴ ʫʪʦʯʥʝʥʠʝ ʧʨʠʟʥʘʢʦʚ 
ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʧʝʯʘʪʘʶʱʠʭ ʫʩʪʨʦʡʩʪʚ ʢ ʦʪʜʝʣʴʥʳʤ ʛʨʫʧʧʘʤ, ʤʦʞʥʦ 
ʩʢʘʟʘʪʴ, ʯʪʦ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʝ ʙʝʟʫʜʘʨʥʳʝ ʤʘʪʨʠʯʥʳʝ ʩʪʨʫʡʥʳʝ ʯʝʨ-
ʥʠʣʴʥʳʝ ʧʨʠʥʪʝʨʳ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʧʦʜʨʘʟʜʝʣʷʶʪʩʷ ʥʘ ʫʩʪʨʦʡʩʪʚʘ ʥʝ-
ʧʨʝʨʳʚʥʦʛʦ (continuous drop, continuous jet) ʠ ʜʠʩʢʨʝʪʥʦʛʦ (drop-on-
demand) ʜʝʡʩʪʚʠʷ. ʇʦʩʣʝʜʥʠʝ ʚ ʩʚʦʝʡ ʨʘʙʦʪʝ ʦʧʷʪʴ ʞʝ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦ-
ʚʘʪʴ ʣʠʙʦ ʧʫʟʳʨʴʢʦʚʫʶ ʪʝʭʥʦʣʦʛʠʶ (bubble-jet), ʣʠʙʦ ʧʴʝʟʦʵʬʬʝʢʪ. 
ʂʩʪʘʪʠ, ʧʝʨʚʦʧʨʦʭʦʜʮʘʤʠ ʵʪʠʭ ʪʝʭʥʦʣʦʛʠʡ ʩʪʘʣʠ ʬʠʨʤʳ Canon ʠ Epson. 
ʇʦʯʪʠ ʚʩʝ ʩʦʚʨʝʤʝʥʥʳʝ ʫʩʪʨʦʡʩʪʚʘ ʵʪʦʛʦ ʢʣʘʩʩʘ ʠʩʧʦʣʴʟʫʶʪ ʠʤʝʥʥʦ ʜʚʝ 
ʧʦʩʣʝʜʥʠʭ ʪʝʭʥʦʣʦʛʠʠ ʧʝʯʘʪʠ. 

ʋ ʯʝʨʥʠʣʴʥʳʭ ʫʩʪʨʦʡʩʪʚ, ʢʘʢ, ʚʧʨʦʯʝʤ, ʠ ʫ ʫʜʘʨʥʳʭ ʤʘʪʨʠʯʥʳʭ ʧʨʠʥ-
ʪʝʨʦʚ, ʧʝʯʘʪʘʶʱʘʷ ʛʦʣʦʚʢʘ ʜʚʠʞʝʪʩʷ ʪʦʣʴʢʦ ʚ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʧʣʦʩʢʦ-
ʩʪʠ, ʘ ʙʫʤʘʛʘ ʧʦʜʘʝʪʩʷ ʚʝʨʪʠʢʘʣʴʥʦ. ʉʦʧʣʘ (ʢʘʥʘʣʴʥʳʝ ʦʪʚʝʨʩʪʠʷ) ʥʘ 
ʧʝʯʘʪʘʶʱʝʡ ʛʦʣʦʚʢʝ, ʯʝʨʝʟ ʢʦʪʦʨʳʝ ʨʘʟʙʨʳʟʛʠʚʘʶʪʩʷ ʯʝʨʥʠʣʘ, ʩʦʦʪʚʝʪ-
ʩʪʚʫʶʪ ʫʜʘʨʥʳʤ ʠʛʣʘʤ. ʂʦʣʠʯʝʩʪʚʦ ʩʦʧʝʣ ʫ ʨʘʟʥʳʭ ʤʦʜʝʣʝʡ ʧʨʠʥʪʝʨʦʚ, 
ʢʘʢ ʧʨʘʚʠʣʦ, ʤʦʞʝʪ ʚʘʨʴʠʨʦʚʘʪʴʩʷ ʦʪ 12 ʜʦ 64. ʈʘʟʤʝʨ ʢʘʞʜʦʛʦ ʩʦʧʣʘ 
ʩʫʱʝʩʪʚʝʥʥʦ ʤʝʥʴʰʝ ʜʠʘʤʝʪʨʘ ʠʛʣʳ ʫʜʘʨʥʦʛʦ ʤʘʪʨʠʯʥʦʛʦ ʧʨʠʥʪʝʨʘ, ʧʦ-
ʵʪʦʤʫ ʧʦʣʫʯʘʝʤʦʝ ʠʟʦʙʨʘʞʝʥʠʝ (ʪʝʦʨʝʪʠʯʝʩʢʠ) ʜʦʣʞʥʦ ʙʳʪʴ ʯʝʪʯʝ. ʂ 
ʩʦʞʘʣʝʥʠʶ, ʵʪʦ ʥʝ ʚʩʝʛʜʘ ʪʘʢ, ʠ ʦʯʝʥʴ ʤʥʦʛʦʝ ʟʘʚʠʩʠʪ ʦʪ ʢʘʯʝʩʪʚʘ ʠʩ-
ʧʦʣʴʟʫʝʤʦʡ ʙʫʤʘʛʠ (ʚʩʝ-ʪʘʢʠ ʯʝʨʥʠʣʘ!). 

ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʤʝʪʦʜʘ bubble-jet ʚ ʢʘʞʜʦʤ ʩʦʧʣʝ ʥʘʭʦʜʠʪʩʷ ʤʘ-
ʣʝʥʴʢʠʡ ʥʘʛʨʝʚʘʪʝʣʴʥʳʡ ʵʣʝʤʝʥʪ (ʦʙʳʯʥʦ ʵʪʦ ʪʦʥʢʦʧʣʝʥʦʯʥʳʡ ʨʝʟʠ-
ʩʪʦʨ), ʢʦʪʦʨʳʡ ʧʨʠ ʧʨʦʧʫʩʢʘʥʠʠ ʪʦʢʘ ʟʘ ʥʝʩʢʦʣʴʢʦ ʤʠʢʨʦʩʝʢʫʥʜ ʥʘʛʨʝʚʘ-
ʝʪʩʷ ʜʦ ʪʝʤʧʝʨʘʪʫʨʳ ʦʢʦʣʦ 500Áʉ ʠ ʦʪʜʘʝʪ ʚʳʜʝʣʷʝʤʦʝ ʪʝʧʣʦ ʥʝʧʦ-
ʩʨʝʜʩʪʚʝʥʥʦ ʦʢʨʫʞʘʶʱʠʤ ʝʛʦ ʯʝʨʥʠʣʘʤ. ʇʨʠ ʨʝʟʢʦʤ ʥʘʛʨʝʚʘʥʠʠ ʦʙʨʘ-
ʟʫʝʪʩʷ ʯʝʨʥʠʣʴʥʳʡ ʧʘʨʦʚʦʡ ʧʫʟʳʨʴ, ʢʦʪʦʨʳʡ ʩʪʘʨʘʝʪʩʷ ʚʳʪʦʣʢʥʫʪʴ ʯʝ-
ʨʝʟ ʚʳʭʦʜʥʦʝ ʦʪʚʝʨʩʪʠʝ ʩʦʧʣʘ ʥʝʦʙʭʦʜʠʤʫʶ ʧʦʨʮʠʶ (ʢʘʧʣʶ) ʞʠʜʢʠʭ 
ʯʝʨʥʠʣ. ʇʦʩʢʦʣʴʢʫ ʧʨʠ ʦʪʢʣʶʯʝʥʠʠ ʪʦʢʘ ʪʦʥʢʦʧʣʝʥʦʯʥʳʡ ʨʝʟʠʩʪʦʨ ʪʘʢʞʝ 
ʙʳʩʪʨʦ ʦʩʪʳʚʘʝʪ, ʧʘʨʦʚʦʡ ʧʫʟʳʨʴ, ʫʤʝʥʴʰʘʷʩʴ ʚ ʨʘʟʤʝʨʘʭ, çʧʦʜʩʘʩʳ-
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ʚʘʝʪè ʯʝʨʝʟ ʚʭʦʜʥʦʝ ʦʪʚʝʨʩʪʠʝ ʩʦʧʣʘ ʥʦʚʫʶ ʧʦʨʮʠʶ ʯʝʨʥʠʣ, ʢʦʪʦʨʳʝ 
ʟʘʥʠʤʘʶʪ ʤʝʩʪʦ çʚʳʩʪʝʣʝʥʥʦʡè ʢʘʧʣʠ. 

ʂʘʢ ʫʞʝ ʙʳʣʦ ʩʢʘʟʘʥʦ, ʚʪʦʨʦʡ ʤʝʪʦʜ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʩʦʧʣʦʤ ʠʩ-
ʧʦʣʴʟʫʝʪ ʧʴʝʟʦʵʣʝʢʪʨʠʯʝʩʢʠʡ ʵʣʝʤʝʥʪ. ʂʘʢ ʠʟʚʝʩʪʥʦ, ʦʙʨʘʪʥʳʡ ʧʴʝʟʦ-
ʵʬʬʝʢʪ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʜʝʬʦʨʤʘʮʠʠ ʧʴʝʟʦʢʨʠʩʪʘʣʣʘ ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ 
ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʧʦʣʷ. ʀʟʤʝʥʝʥʠʝ ʨʘʟʤʝʨʦʚ ʧʴʝʟʦʵʣʝʤʝʥʪʘ, ʨʘʩʧʦʣʦʞʝʥ-
ʥʦʛʦ ʩʙʦʢʫ ʚʳʭʦʜʥʦʛʦ ʦʪʚʝʨʩʪʠʷ ʩʦʧʣʘ, ʧʨʠʚʦʜʠʪ ʢ ʚʳʙʨʘʩʳʚʘʥʠʶ ʢʘʧʣʠ 
ʠ ʧʨʠʣʠʚʫ ʯʝʨʝʟ ʚʭʦʜʥʦʝ ʦʪʚʝʨʩʪʠʝ ʥʦʚʦʡ ʧʦʨʮʠʠ ʯʝʨʥʠʣ. ʇʨʠ ʧʝʯʘʪʠ 
ʚʳʩʦʢʦʛʦ ʢʘʯʝʩʪʚʘ ʩʢʦʨʦʩʪʴ ʚʳʚʦʜʘ ʥʝ ʧʨʝʚʦʩʭʦʜʠʪ ʦʙʳʯʥʦ 2ï3 ʩʪʨʘʥʠʮ 
ʚ ʤʠʥʫʪʫ (ʦʢʦʣʦ 200 ʟʥʘʢʦʚ ʚ ʩʝʢʫʥʜʫ). ʇʝʯʘʪʘʶʱʠʝ ʛʦʣʦʚʢʠ ʥʝʢʦʪʦʨʳʭ 
ʤʦʜʝʣʝʡ ʧʦʜʦʙʥʳʭ ʫʩʪʨʦʡʩʪʚ ʠʤʝʶʪ ʜʦ 64 ʩʦʧʝʣ, ʯʝʨʝʟ ʢʦʪʦʨʳʝ ʯʝʨʥʠ-
ʣʘ ʚ ʚʠʜʝ ʢʘʧʝʣʴ ʨʘʩʧʳʣʷʶʪʩʷ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ ʙʫʤʘʛʠ. ʕʪʦ ʦʙʝʩʧʝʯʠʚʘ-
ʝʪ ʤʘʢʩʠʤʘʣʴʥʫʶ ʨʘʟʨʝʰʘʶʱʫʶ ʩʧʦʩʦʙʥʦʩʪʴ ï ʦʢʦʣʦ 360 ʪʦʯʝʢ ʥʘ 
ʜʶʡʤ. ʊʝʤ ʥʝ ʤʝʥʝʝ ʢʘʯʝʩʪʚʦ ʧʝʯʘʪʠ ʥʝ ʚʩʝʛʜʘ ʚʳʩʦʢʦʝ. ʂʘʢ ʧʨʘʚʠʣʦ, 
ʩʪʨʫʡʥʳʝ ʧʨʠʥʪʝʨʳ ʧʦʟʚʦʣʷʶʪ ʵʤʫʣʠʨʦʚʘʪʴ ʨʘʙʦʪʫ ʥʘʠʙʦʣʝʝ ʧʦʧʫʣʷʨ-
ʥʳʭ ʤʦʜʝʣʝʡ ʫʜʘʨʥʳʭ ʫʩʪʨʦʡʩʪʚ ʠ ʧʦʜʜʝʨʞʠʚʘʶʪ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ ʧʨʦ-
ʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ. 

ʀʟʦʙʨʘʞʝʥʠʝ ʚ ʪʝʨʤʦʧʨʠʥʪʝʨʝ ʩʦʟʜʘʝʪʩʷ ʧʫʪʝʤ ʩʢʦʥʮʝʥʪʨʠʨʦʚʘʥʥʦ-
ʛʦ ʚ ʥʫʞʥʦʤ ʤʝʩʪʝ ʣʦʢʘʣʴʥʦʛʦ ʥʘʛʨʝʚʘʥʠʷ ʙʫʤʘʛʠ. ɹʫʤʘʛʘ ʚ ʜʘʥʥʦʤ ʩʣʫ-
ʯʘʝ ʜʦʣʞʥʘ ʠʤʝʪʴ ʦʯʝʥʴ ʪʦʥʢʦʝ ʪʝʨʤʦʯʫʚʩʪʚʠʪʝʣʴʥʦʝ ʧʦʢʨʳʪʠʝ ʩ ʜʚʫʤʷ 
ʨʘʟʜʝʣʴʥʳʤʠ ʙʝʩʮʚʝʪʥʳʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ. ʇʨʠ ʣʦʢʘʣʴʥʦʤ ʥʘʛʨʝʚʘʥʠʠ 
ʮʚʝʪʦʬʦʨʤʠʨʦʚʘʪʝʣʴ (ʧʝʨʚʳʡ ʢʦʤʧʦʥʝʥʪ), ʩʤʝʰʠʚʘʷʩʴ ʩ ʧʨʝʜʚʘʨʠʪʝʣʴ-
ʥʦ ʦʙʝʩʮʚʝʯʝʥʥʳʤ ʢʨʘʩʠʪʝʣʝʤ (ʚʪʦʨʦʡ ʢʦʤʧʦʥʝʥʪ), ʦʙʨʘʟʫʝʪ ʚʠʜʠʤʦʝ ʥʘ 
ʙʫʤʘʛʝ ʧʷʪʥʳʰʢʦ. ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʚʦʟʤʦʞʥʘ ʧʝʯʘʪʴ ʨʘʟʣʠʯʥʳʤʠ ʮʚʝ-
ʪʘʤʠ. ʂʘʢ ʧʨʘʚʠʣʦ, ʧʦʢʨʳʪʠʝ, ʦʙʝʩʧʝʯʠʚʘʶʱʝʝ ʧʨʠ ʧʝʯʘʪʠ ʠʟʦʙʨʘʞʝʥʠʝ 
ʯʝʨʥʦʛʦ ʮʚʝʪʘ, ʪʨʝʙʫʝʪ ʙʦʣʝʝ ʚʳʩʦʢʠʭ ʪʝʤʧʝʨʘʪʫʨ ʠ ʜʘʚʣʝʥʠʷ ʧʝʯʘʪʘʶ-
ʱʝʡ ʛʦʣʦʚʢʠ. ʅʦ ʥʘ ʙʫʤʘʛʝ ʩ ʧʦʢʨʳʪʠʝʤ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʤ ʧʝʯʘʪʴ ʛʦʣʫ-
ʙʳʤ ʮʚʝʪʦʤ, ʭʦʪʷ ʦʥʘ ʠ ʜʦʧʫʩʢʘʝʪ ʦʙʳʯʥʦ ʙʦʣʝʝ ʚʳʩʦʢʠʝ ʩʢʦʨʦʩʪʠ ʚʳ-
ʚʦʜʘ, ʧʦʣʫʯʝʥʥʦʝ ʠʟʦʙʨʘʞʝʥʠʝ ʩʦ ʚʨʝʤʝʥʝʤ ʙʣʝʜʥʝʝʪ ʠ ʩʪʘʥʦʚʠʪʩʷ ʥʝ-
ʧʨʠʛʦʜʥʳʤ ʜʣʷ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. 

ʆʩʥʦʚʥʳʤʠ ʩʦʩʪʘʚʥʳʤʠ ʯʘʩʪʷʤʠ ʧʝʯʘʪʘʶʱʝʡ ʛʦʣʦʚʢʠ ʪʝʨʤʦʧʨʠʥʪʝ-
ʨʘ ʷʚʣʷʶʪʩʷ  ʥʝʩʢʦʣʴʢʦ ʢʨʦʰʝʯʥʳʭ ʥʘʛʨʝʚʘʪʝʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ, ʢʦʪʦʨʳʝ 
ʨʘʩʧʦʣʦʞʝʥʳ ʧʨʠʤʝʨʥʦ ʪʘʢ ʞʝ, ʢʘʢ ʠʛʣʳ ʚ ʦʙʳʯʥʦʤ ʤʘʪʨʠʯʥʦʤ ʫʜʘʨʥʦʤ 
ʧʨʠʥʪʝʨʝ: ʦʜʠʥ ʥʘʜ ʜʨʫʛʠʤ ʚ ʜʚʘ ʨʷʜʘ. ʅʘʠʙʦʣʝʝ ʯʘʩʪʦ ʧʝʯʘʪʘʶʱʠʝ ʛʦ-
ʣʦʚʢʠ ʠʩʧʦʣʴʟʫʶʪ ʜʚʘ ʨʷʜʘ ʥʘʛʨʝʚʘʪʝʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ, ʧʦ 12 ʚ ʢʘʞʜʦʤ, 
ʥʝʤʥʦʛʦ ʩʤʝʱʝʥʥʳʭ ʦʪʥʦʩʠʪʝʣʴʥʦ ʜʨʫʛ ʜʨʫʛʘ. ʅʘʛʨʝʚ ʵʣʝʤʝʥʪʦʚ ʦʩʫʱʝ-
ʩʪʚʣʷʝʪʩʷ ʧʫʪʝʤ ʧʨʦʧʫʩʢʘʥʠʷ ʯʝʨʝʟ ʥʠʭ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʪʦʢʘ ʦʧʨʝʜʝʣʝʥ-
ʥʦʡ ʚʝʣʠʯʠʥʳ. ʇʦʩʢʦʣʴʢʫ ʩʘʤʠ ʪʝʨʤʦʵʣʝʤʝʥʪʳ ʦʯʝʥʴ ʤʘʣʝʥʴʢʠʝ, ʪʦ ʠ 
ʧʝʯʘʪʘʶʱʘʷ ʛʦʣʦʚʢʘ ʧʨʠʥʪʝʨʘ, ʢʘʢ ʧʨʘʚʠʣʦ, ʠʤʝʝʪ ʥʝʙʦʣʴʰʠʝ ʛʘʙʘʨʠʪ-
ʥʳʝ ʨʘʟʤʝʨʳ (ʚʩʝʛʦ ʥʝʩʢʦʣʴʢʦ ʤʠʣʣʠʤʝʪʨʦʚ ʚ ʪʦʣʱʠʥʫ). 

ʂʘʢ ʫ ʠʛʦʣʴʯʘʪʳʭ ʠ ʩʪʨʫʡʥʳʭ ʧʨʠʥʪʝʨʦʚ, ʧʝʯʘʪʘʶʱʘʷ ʛʦʣʦʚʢʘ ʪʝʨ-
ʤʦʧʨʠʥʪʝʨʘ ʧʦʟʠʮʠʦʥʠʨʫʝʪʩʷ ʪʦʣʴʢʦ ʚ ʛʦʨʠʟʦʥʪʘʣʴʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ, ʘ 
ʧʦʜʘʯʘ ʙʫʤʘʛʠ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ ʚʝʨʪʠʢʘʣʴʥʦʤ (ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʝ 
ʧʨʠʥʪʝʨʳ). ʅʝ ʥʘʜʦ, ʚʠʜʠʤʦ, ʧʦʷʩʥʷʪʴ, ʯʪʦ ʪʝʨʤʦʧʨʠʥʪʝʨʳ ʦʪʥʦʩʷʪʩʷ ʢ 
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ʛʨʫʧʧʝ ʤʘʪʨʠʯʥʳʭ ʫʩʪʨʦʡʩʪʚ. ʇʦʩʢʦʣʴʢʫ, ʚʦʦʙʱʝ ʛʦʚʦʨʷ, ʤʝʞʜʫ ʧʝʯʘ-
ʪʘʶʱʝʡ ʛʦʣʦʚʢʦʡ ʠ ʙʫʤʘʛʦʡ (ʧʦʜʯʝʨʢʠʚʘʶ, ʩʘʤʦʡ ʙʫʤʘʛʦʡ) ʤʝʭʘʥʠʯʝ-
ʩʢʠʡ ʢʦʥʪʘʢʪ ʦʪʩʫʪʩʪʚʫʝʪ, ʪʦ ʪʝʨʤʦʧʨʠʥʪʝʨʳ ï ʵʪʦ ʙʝʟʫʜʘʨʥʳʝ ʫʩʪʨʦʡʩʪ-
ʚʘ. ʂ ʦʩʥʦʚʥʳʤ ʥʝʜʦʩʪʘʪʢʘʤ ʪʝʨʤʦʧʝʯʘʪʠ ʩʣʝʜʫʝʪ ʦʪʥʝʩʪʠ ʥʝʦʙʭʦʜʠ-
ʤʦʩʪʴ ʠʩʧʦʣʟɹʦʚʘʥʠʷ ʩʧʝʮʠʘʣʴʥʦʡ (ʠ, ʝʩʪʝʩʪʚʝʥʥʦ, ʜʦʨʦʛʦʡ) ʙʫʤʘʛʠ. 

ʆʪʥʦʩʠʪʝʣʴʥʦ ʥʝʜʘʚʥʦ (ʧʦ ʥʝʢʦʪʦʨʳʤ ʜʘʥʥʳʤ, ʚ 1982 ʛ.) ʧʦʷʚʠʣʩʷ 
ʥʦʚʳʡ ʢʣʘʩʩ ʪʝʨʤʦʧʨʠʥʪʝʨʦʚ, ʧʝʯʘʪʘʶʱʠʭ ʫʞʝ ʥʘ ʦʙʳʢʥʦʚʝʥʥʦʡ ʙʫʤʘʛʝ. 
ʊʘʢʠʝ ʫʩʪʨʦʡʩʪʚʘ ʥʘʟʳʚʘʶʪʩʷ ʧʨʠʥʪʝʨʘʤʠ ʩ ʪʝʨʤʦʧʝʨʝʥʦʩʦʤ ʠʣʠ ʪʝʨʤʦ-
ʛʨʘʬʠʯʝʩʢʠʤʠ ʧʝʯʘʪʘʶʱʠʤʠ ʫʩʪʨʦʡʩʪʚʘʤʠ ʩ ʧʦʜʘʯʝʡ ʢʨʘʩʷʱʝʛʦ ʚʝʝɦ-
ʩʪʚʘ. ʂʘʢ ʠ ʦʙʳʯʥʳʝ ʪʝʨʤʦʧʨʠʥʪʝʨʳ, ʦʥʠ ʠʤʝʶʪ ʧʝʯʘʪʘʶʱʫʶ ʛʦʣʦʚʢʫ ʩ 
ʥʘʛʨʝʚʘʪʝʣʴʥʳʤʠ ʵʣʝʤʝʥʪʘʤʠ, ʧʨʘʚʜʘ, ʵʪʠ ʵʣʝʤʝʥʪʳ ʩʪʘʣʠ ʝʱʝ ʤʝʥʴ-
ʰʝ. ʊʝʨʤʦʧʣʘʩʪʠʯʥʦʝ ʢʨʘʩʷʱʝʝ ʚʝʱʝʩʪʚʦ, ʥʘʥʝʩʝʥʥʦʝ ʥʘ ʪʦʥʢʦʡ ʧʦʜ-
ʣʦʞʢʝ (ʣʝʥʪʘ ʩ ʢʨʘʩʠʪʝʣʝʤ), ʧʦʧʘʜʘʝʪ ʥʘ ʙʫʤʘʛʫ ʠʤʝʥʥʦ ʚ ʪʦʤ ʤʝʩʪʝ, ʛʜʝ 
ʵʣʝʤʝʥʪʘʤʠ ʧʝʯʘʪʘʶʱʝʡ ʛʦʣʦʚʢʠ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʜʦʣʞʥʳʡ ʥʘʛʨʝʚ. ʂʦʥ-
ʩʪʨʫʢʪʠʚʥʦ ʪʘʢʦʡ ʩʧʦʩʦʙ ʧʝʯʘʪʠ ʜʦʩʪʘʪʦʯʥʦ ʧʨʦʩʪ, ʢ ʪʦʤʫ ʞʝ ʦʥ ʦʙʝʩʧʝ-
ʯʠʚʘʝʪ ʧʨʘʢʪʠʯʝʩʢʠ ʙʝʩʰʫʤʥʫʶ ʨʘʙʦʪʫ. ɼʦʩʪʘʪʦʯʥʦ ʯʘʩʪʦ ʧʨʠʥʪʝʨʳ ʩ 
ʪʝʨʤʦʧʝʨʝʥʦʩʦʤ ʠʤʝʶʪ ʧʝʯʘʪʘʶʱʫʶ ʛʦʣʦʚʢʫ ʰʠʨʠʥʦʡ ʤʘʢʩʠʤʘʣʴʥʦ ʜʦ-
ʧʫʩʪʠʤʦʛʦ ʨʘʟʤʝʨʘ ʙʫʤʘʛʠ, ʠʩʧʦʣʴʟʫʝʤʦʡ ʚ ʪʘʢʦʤ ʧʨʠʥʪʝʨʝ (ʪʘʢ ʥʘʟʳ-
ʚʘʝʤʳʝ ʩʪʨʦʯʥʳʝ ʠʣʠ ʩʪʨʘʥʠʯʥʳʝ ʫʩʪʨʦʡʩʪʚʘ). ʃʝʥʪʘ ʩ ʢʨʘʩʠʪʝʣʝʤ ʚ 
ʵʪʦʤ ʩʣʫʯʘʝ, ʨʘʟʫʤʝʝʪʩʷ, ʪʘʢʞʝ ʜʦʣʞʥʘ ʠʤʝʪʴ ʩʦʦʪʚʝʪʩʪʚʫʶʱʫʶ ʰʠʨʠ-
ʥʫ. ʇʦʥʷʪʥʦ, ʯʪʦ ʧʨʠ ʪʘʢʦʡ ʩʠʪʫʘʮʠʠ ʦʪʧʘʜʘʝʪ ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʤʝʭʘʥʠʢʝ, 
ʩʣʫʞʘʱʝʡ ʜʣʷ ʧʝʨʝʤʝʱʝʥʠʷ ʧʝʯʘʪʘʶʱʝʡ ʛʦʣʦʚʢʠ ʚʜʦʣʴ ʙʫʤʘʛʠ. 

ɽʱʝ ʦʜʠʥ ʦʯʝʥʴ ʠʥʪʝʨʝʩʥʳʡ ʤʝʪʦʜ ʧʝʯʘʪʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʪʘʢ ʥʘʟʳ-
ʚʘʝʤʳʭ ʧʨʠʥʪʝʨʘʭ ʩ ʪʝʨʤʦʩʫʙʣʠʤʘʮʠʝʡ. ʍʦʪʷ, ʚʦʟʤʦʞʥʦ, ʪʝʨʤʠʥ çʪʝʨ-
ʤʦʩʫʙʣʠʤʘʮʠʷè ʥʝ ʦʯʝʥʴ ʫʜʘʯʝʥ, ʥʦ ʦʥ ʜʦʩʪʘʪʦʯʥʦ ʯʝʪʢʦ ʧʦʷʩʥʷʝʪ, ʢʘ-
ʢʠʤ ʦʙʨʘʟʦʤ ʢʨʘʩʷʱʝʤʫ ʚʝʱʝʩʪʚʫ ʧʝʨʝʜʘʝʪʩʷ ʥʝʦʙʭʦʜʠʤʘʷ ʧʦʨʮʠʷ 
ʵʥʝʨʛʠʠ ʩʫʙʣʠʤʘʮʠʠ. ʅʘʧʦʤʥʠʤ, ʯʪʦ ʧʦʜ ʩʫʙʣʠʤʘʮʠʝʡ ʧʦʥʠʤʘʶʪ ʧʝʨʝ-
ʭʦʜ ʚʝʱʝʩʪʚʘ ʠʟ ʪʚʝʨʜʦʛʦ ʩʦʩʪʦʷʥʠʷ ʚ ʛʘʟʦʦʙʨʘʟʥʦʝ, ʤʠʥʫʷ ʞʠʜʢʦʦʙʨʘʟ-
ʥʫʶ ʩʪʘʜʠʶ (ʥʘʧʨʠʤʝʨ, ʩʫʙʣʠʤʠʨʫʶʪ ʧʨʠ ʥʘʛʨʝʚʘʥʠʠ ʢʨʠʩʪʘʣʣʳ ʡʦʜʘ). 
ʀʥʘʯʝ ʵʪʦʪ ʧʨʦʮʝʩʩ ʥʘʟʳʚʘʶʪ ʝʱʝ ʚʦʟʛʦʥʢʦʡ. 

ʇʨʠʥʪʝʨʳ ʩ ʪʝʨʤʦʧʝʨʝʥʦʩʦʤ ʠ ʪʝʨʤʦʩʫʙʣʠʤʘʮʠʝʡ ʢʨʘʩʷʱʝʛʦ ʚʝʱʝ-
ʩʪʚʘ ʪʘʢʞʝ ʦʪʥʦʩʷʪʩʷ ʢ ʛʨʫʧʧʝ ʤʘʪʨʠʯʥʳʭ ʙʝʟʫʜʘʨʥʳʭ ʧʝʯʘʪʘʶʱʠʭ ʫʩʪ-
ʨʦʡʩʪʚ. ʇʦʥʷʪʥʦ, ʯʪʦ ʧʨʘʢʪʠʯʝʩʢʠ ʚʩʝ ʧʨʝʠʤʫʱʝʩʪʚʘ ʤʘʪʨʠʯʥʳʭ ʧʨʠʥʪʝ-
ʨʦʚ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʤʦʞʥʦ ʨʘʩʧʨʦʩʪʨʘʥʠʪʴ ʠ ʥʘ ʵʪʠ ʪʠʧʳ ʧʨʠʥʪʝʨʦʚ. ʂʘʢ 
ʧʨʘʚʠʣʦ, ʥʝ ʧʨʝʜʩʪʘʚʣʷʝʪ ʧʨʦʙʣʝʤʳ ʩʦʟʜʘʥʠʝ ʧʨʘʢʪʠʯʝʩʢʠ ʣʶʙʳʭ ʪʠʧʦʚ 
ʰʨʠʬʪʦʚ ʩ ʨʘʟʣʠʯʥʳʤʠ ʘʪʨʠʙʫʪʘʤʠ, ʥʝʪ ʧʨʦʙʣʝʤ ʠ ʧʨʠ ʨʘʙʦʪʝ ʚ ʛʨʘʬʠ-
ʯʝʩʢʦʤ ʨʝʞʠʤʝ. ʂʩʪʘʪʠ, ʜʦʩʪʘʪʦʯʥʦ ʧʨʦʩʪʦ ʨʝʘʣʠʟʫʝʪʩʷ ʟʜʝʩʴ ʠ ʥʝʛʘʪʠʚ 
ʠʟʦʙʨʘʞʝʥʠʷ (ʥʘʧʨʠʤʝʨ, ʙʝʣʦʝ ʥʘ ʯʝʨʥʦʤ). ʇʦ ʯʝʪʢʦʩʪʠ ʠ ʨʝʟʢʦʩʪʠ ʠʟʦ-
ʙʨʘʞʝʥʠʷ ʥʝʢʦʪʦʨʳʝ ʤʦʜʝʣʠ ʪʘʢʠʭ ʧʨʠʥʪʝʨʦʚ ʤʦʛʫʪ ʧʦʩʧʦʨʠʪʴ ʩ ʭʦʨʦ-
ʰʠʤʠ ʣʘʟʝʨʥʳʤʠ ʫʩʪʨʦʡʩʪʚʘʤʠ. ʀʭ ʨʘʟʨʝʰʘʶʱʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʩʦʩʪʘʚ-
ʣʷʝʪ ʦʙʳʯʥʦ 300 ʪʦʯʝʢ ʥʘ ʜʶʡʤ. ʇʦ ʩʢʦʨʦʩʪʠ ʧʝʯʘʪʠ ʧʨʠʥʪʝʨʳ ʩ ʪʝʨʤʦ-
ʧʝʨʝʥʦʩʦʤ, ʢʘʢ ʧʨʘʚʠʣʦ, ʫʩʪʫʧʘʶʪ ʩʦʚʨʝʤʝʥʥʳʤ ʤʦʜʝʣʷʤ ʯʝʨʥʠʣʴʥʳʭ 
ʩʪʨʫʡʥʳʭ ʧʝʯʘʪʘʶʱʠʭ ʫʩʪʨʦʡʩʪʚ. ʌʠʟʠʯʝʩʢʠʝ ʦʛʨʘʥʠʯʝʥʠʷ ʧʦ ʩʢʦʨʦʩʪʠ 
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ʦʙʫʩʣʦʚʣʝʥʳ ʚ ʦʩʥʦʚʥʦʤ ʟʘʜʝʨʞʢʦʡ ʥʘʛʨʝʚʘ ʪʝʨʤʦʵʣʝʤʝʥʪʦʚ ʧʝʯʘʪʘʶ-
ʱʝʡ ʛʦʣʦʚʢʠ ʠ ʧʨʦʮʝʩʩʦʤ ʧʝʨʝʥʦʩʘ ʢʨʘʩʠʪʝʣʷ. 

ɺ ʧʨʠʥʪʝʨʘʭ ʩ ʪʝʨʤʦʩʫʙʣʠʤʘʮʠʝʡ ʢʨʘʩʠʪʝʣʷ ʠʤʝʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ 
ʪʦʯʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʥʝʦʙʭʦʜʠʤʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʢʨʘʩʠʪʝʣʷ, ʧʝʨʝʥʦʩʠʤʦ-
ʛʦ ʥʘ ʙʫʤʘʛʫ. ʂʦʤʙʠʥʘʮʠʝʡ ʮʚʝʪʦʚ ʢʨʘʩʠʪʝʣʝʡ ʤʦʞʥʦ ʧʦʜʦʙʨʘʪʴ ʧʨʘʢʪʠ-
ʯʝʩʢʠ ʣʶʙʫʶ ʮʚʝʪʦʚʫʶ ʧʘʣʠʪʨʫ. ʇʨʠʥʪʝʨʳ ʩ ʪʝʨʤʦʩʫʙʣʠʤʘʮʠʝʡ ʚʳʧʦʣ-
ʥʝʥʳ ʦʙʳʯʥʦ ʪʦʣʴʢʦ ʢʘʢ ʮʚʝʪʥʳʝ, ʧʦʩʢʦʣʴʢʫ, ʧʦʞʘʣʫʡ, ʥʠ ʦʜʠʥ ʪʠʧ ʧʝʯʘ-
ʪʘʶʱʠʭ ʫʩʪʨʦʡʩʪʚ ʥʝ ʦʙʝʩʧʝʯʠʚʘʝʪ ʣʫʯʰʝʡ ʮʚʝʪʦʧʝʨʝʜʘʯʠ. ʅʘʠʙʦʣʝʝ 
ʧʦʧʫʣʷʨʥʳʤʠ ʤʦʜʝʣʷʤʠ ʧʝʯʘʪʘʶʱʠʭ ʫʩʪʨʦʡʩʪʚ ʩ ʪʝʨʤʦʧʝʨʝʥʦʩʦʤ ʢʨʘ-
ʩʷʱʝʛʦ ʚʝʱʝʩʪʚʘ ʷʚʣʷʶʪʩʷ ʧʦʨʪʘʪʠʚʥʳʝ ʧʨʠʥʪʝʨʳ. 

ɺ ʣʘʟʝʨʥʳʭ ʧʨʠʥʪʝʨʘʭ ʠʩʧʦʣʴʟʫʝʪʩʷ ʵʣʝʢʪʨʦʛʨʘʬʠʯʝʩʢʠʡ ʧʨʠʥʮʠʧ 
ʩʦʟʜʘʥʠʷ ʠʟʦʙʨʘʞʝʥʠʷ ï ʧʨʠʤʝʨʥʦ ʪʘʢʦʡ ʞʝ, ʢʘʢ ʠ ʚ ʢʦʧʠʨʦʚʘʣʴʥʳʭ ʤʘ-
ʰʠʥʘʭ. ʕʪʦʪ ʧʨʦʮʝʩʩ, ʚ ʯʘʩʪʥʦʩʪʠ, ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʩʦʟʜʘʥʠʝ ʨʝʣʴʝʬʘ 
ʵʣʝʢʪʨʦʩʪʘʪʠʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʚ ʩʣʦʝ ʧʦʣʫʧʨʦʚʦʜʥʠʢʘ ʩ ʧʦʩʣʝʜʫʶʱʝʡ 
ʚʠʟʫʘʣʠʟʘʮʠʝʡ ʵʪʦʛʦ ʨʝʣʴʝʬʘ. ʉʦʙʩʪʚʝʥʥʦ ʚʠʟʫʘʣʠʟʘʮʠʷ ʦʩʫʱʝʩʪʚʣʷʝʪ-
ʩʷ ʩ ʧʦʤʦʱʴʶ ʯʘʩʪʠʮ ʩʫʭʦʛʦ ʧʦʨʦʰʢʘ ï ʪʦʥʝʨʘ, ʥʘʥʦʩʠʤʦʛʦ ʥʘ ʙʫʤʘʛʫ. 
ʅʘʠʙʦʣʝʝ ʚʘʞʥʳʤʠ ʯʘʩʪʷʤʠ ʣʘʟʝʨʥʦʛʦ ʧʨʠʥʪʝʨʘ ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʬʦʪʦ-
ʧʨʦʚʦʜʷʱʠʡ ʮʠʣʠʥʜʨ (ʧʝʯʘʪʘʶʱʠʡ ʙʘʨʘʙʘʥ), ʧʦʣʫʧʨʦʚʦʜʥʠʢʦʚʳʡ ʣʘʟʝʨ 
ʠ ʧʨʝʮʠʟʠʦʥʥʫʶ ʦʧʪʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʫʶ ʩʠʩʪʝʤʫ, ʧʝʨʝʤʝʱʘʶʱʫʶ ʣʫʯ. 

ʄʦʱʥʳʡ ʧʦʣʫʧʨʦʚʦʜʥʠʢʦʚʳʡ ʣʘʟʝʨ ʛʝʥʝʨʠʨʫʝʪ ʪʦʥʢʠʡ ʩʚʝʪʦʚʦʡ ʣʫʯ, 
ʢʦʪʦʨʳʡ, ʦʪʨʘʞʘʷʩʴ ʦʪ ʚʨʘʱʘʶʱʝʛʦʩʷ ʟʝʨʢʘʣʘ, ʬʦʨʤʠʨʫʝʪ ʵʣʝʢʪʨʦʥʥʦʝ 
ʠʟʦʙʨʘʞʝʥʠʝ ʥʘ ʩʚʝʪʦʯʫʚʩʪʚʠʪʝʣʴʥʦʤ ʬʦʪʦʧʨʠʝʤʥʦʤ ʙʘʨʘʙʘʥʝ. ɹʘʨʘ-
ʙʘʥʫ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʩʦʦʙʱʘʝʪʩʷ ʥʝʢʠʡ ʩʪʘʪʠʯʝʩʢʠʡ ʟʘʨʷʜ. ɼʣʷ ʧʦʣʫʯʝ-
ʥʠʷ ʠʟʦʙʨʘʞʝʥʠʷ ʣʘʟʝʨ ʜʦʣʞʝʥ ʚʢʣʶʯʘʪʴʩʷ ʠ ʚʳʢʣʶʯʘʪʴʩʷ, ʯʪʦ ʦʙʝʩʧʝ-
ʯʠʚʘʝʪʩʷ ʩʧʝʮʠʘʣʴʥʦʡ ʫʧʨʘʚʣʷʶʱʝʡ ʵʣʝʢʪʨʦʥʠʢʦʡ ʧʨʠʥʪʝʨʘ. ɺʨʘʱʘʶ-
ʱʝʝʩʷ ʟʝʨʢʘʣʦ ʩʣʫʞʠʪ ʜʣʷ ʨʘʟʚʦʨʦʪʘ ʣʫʯʘ ʣʘʟʝʨʘ ʥʘ ʥʦʚʫʶ ʩʪʨʦʢʫ, 
ʬʦʨʤʠʨʫʝʤʫʶ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʧʝʯʘʪʘʶʱʝʛʦ ʙʘʨʘʙʘʥʘ. ʂʦʛʜʘ ʣʫʯ ʣʘʟʝʨʘ 
ʧʦʧʘʜʘʝʪ ʥʘ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʟʘʨʷʞʝʥʥʳʡ ʙʘʨʘʙʘʥ, ʟʘʨʷʜ ʩʪʝʢʘʝʪ ʩ ʦʩ-
ʚʝʱʝʥʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʩʚʝʱʘʝʤʳʝ ʠ ʥʝʦʩʚʝʱʘʝʤʳʝ 
ʣʘʟʝʨʦʤ ʫʯʘʩʪʢʠ ʙʘʨʘʙʘʥʘ ʠʤʝʶʪ ʨʘʟʥʳʝ ʟʘʨʷʜʳ. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʦʛʦ, 
ʢʘʢ (ʧʦʣʦʞʠʪʝʣʴʥʦ ʠʣʠ ʦʪʨʠʮʘʪʝʣʴʥʦ) ʟʘʨʷʞʝʥʳ ʯʘʩʪʠʮʳ ʧʦʨʦʰʢʦʦʙʨʘʟ-
ʥʦʛʦ ʪʦʥʝʨʘ, ʦʥʠ ʙʫʜʫʪ ʧʨʠʪʷʛʠʚʘʪʴʩʷ ʠ ʧʨʠʣʠʧʘʪʴ ʢ ʙʘʨʘʙʘʥʫ ʪʦʣʴʢʦ ʚ 
ʦʙʣʘʩʪʷʭ ʩ ʨʘʟʥʦʠʤʝʥʥʳʤ ʟʘʨʷʜʦʤ. ʇʦʩʣʝ ʬʦʨʤʠʨʦʚʘʥʠʷ ʢʘʞʜʦʡ ʩʪʨʦʢʠ 
ʩʧʝʮʠʘʣʴʥʳʡ ʧʨʝʮʠʟʠʦʥʥʳʡ ʰʘʛʦʚʳʡ ʜʚʠʛʘʪʝʣʴ ʧʦʚʦʨʘʯʠʚʘʝʪ ʙʘʨʘʙʘʥ 
ʪʘʢ, ʯʪʦʙʳ ʤʦʞʥʦ ʙʳʣʦ ʬʦʨʤʠʨʦʚʘʪʴ ʩʣʝʜʫʶʱʫʶ ʩʪʨʦʢʫ. ʕʪʦ ʩʤʝʱʝʥʠʝ 
ʨʘʚʥʷʝʪʩʷ ʨʘʟʨʝʰʘʶʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ ʧʨʠʥʪʝʨʘ ʠ ʤʦʞʝʪ ʩʦʩʪʘʚʣʷʪʴ, ʥʘ-
ʧʨʠʤʝʨ 300, 600 ʠʣʠ 1200 ʪʦʯʝʢ ʥʘ ʜʶʡʤ. ɼʘʥʥʳʡ ʵʪʘʧ ʨʘʙʦʪʳ ʚʦ ʤʥʦʛʦʤ 
ʥʘʧʦʤʠʥʘʝʪ ʧʦʩʪʨʦʝʥʠʝ ʠʟʦʙʨʘʞʝʥʠʷ ʥʘ ʵʢʨʘʥʝ ʤʦʥʠʪʦʨʘ (ʨʘʩʪʨʠʨʦʚʘ-
ʥʠʝ). 

ʂʦʛʜʘ ʠʟʦʙʨʘʞʝʥʠʝ ʥʘ ʙʘʨʘʙʘʥʝ ʧʦʩʪʨʦʝʥʦ ʠ ʦʥ ʧʦʢʨʳʪ ʪʦʥʝʨʦʤ, 
ʧʦʜʘʚʘʝʤʳʡ ʣʠʩʪ ʟʘʨʷʞʘʝʪʩʷ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ ʪʦʥʝʨ ʩ ʙʘʨʘʙʘʥʘ 
ʧʨʠʪʷʛʠʚʘʣʩʷ ʢ ʙʫʤʘʛʝ. ʇʦʩʣʝ ʵʪʦʛʦ ʠʟʦʙʨʘʞʝʥʠʝ ʟʘʢʨʝʧʣʷʝʪʩʷ ʥʘ ʥʝʡ ʟʘ 
ʩʯʝʪ ʥʘʛʨʝʚʘ ʯʘʩʪʠʮ ʪʦʥʝʨʘ ʜʦ ʪʝʤʧʝʨʘʪʫʨʳ ʧʣʘʚʣʝʥʠʷ. ʆʢʦʥʯʘʪʝʣʴʥʫʶ 
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ʬʠʢʩʘʮʠʶ ʠʟʦʙʨʘʞʝʥʠʷ ʦʩʫʱʝʩʪʚʣʷʶʪ ʩʧʝʮʠʘʣʴʥʳʝ ʨʝʟʠʥʦʚʳʝ ʚʘʣʠʢʠ, 
ʧʨʠʞʠʤʘʶʱʠʝ ʨʘʩʧʣʘʚʣʝʥʥʳʡ ʪʦʥʝʨ ʢ ʙʫʤʘʛʝ. 

ʅʘ ʨʳʥʢʝ ʣʘʟʝʨʥʳʭ ʧʨʠʥʪʝʨʦʚ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʧʝʯʘʪʘʶʱʠʝ ʫʩʪ-
ʨʦʡʩʪʚʘ ʤʘʣʦʛʦ ʙʳʩʪʨʦʜʝʡʩʪʚʠʷ (ʩʢʦʨʦʩʪʴ ʚʳʚʦʜʘ 4-6 ʩʪʨʘʥʠʮ ʚ ʤʠʥʫʪʫ), 
ʧʨʠʥʪʝʨʳ ʩʨʝʜʥʝʛʦ ʙʳʩʪʨʦʜʝʡʩʪʚʠʷ (7-11 ʩʪʨʘʥʠʮ ʚ ʤʠʥʫʪʫ) ʠ ʧʨʠʥʪʝʨʳ 
ʢʦʣʣʝʢʪʠʚʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ, ʪʘʢ ʥʘʟʳʚʘʝʤʳʝ çʩʝʪʝʚʳʝè ʧʨʠʥʪʝʨʳ 
(ʙʦʣʝʝ 12 ʩʪʨʘʥʠʮ ʚ ʤʠʥʫʪʫ). ɼʣʷ ʣʘʟʝʨʥʳʭ ʧʨʠʥʪʝʨʦʚ, ʨʘʙʦʪʘʶʱʠʭ ʩ 
ʙʫʤʘʛʦʡ ʬʦʨʤʘʪʘ ɸ4, ʩʪʘʥʜʘʨʪʦʤ ʜʝ-ʬʘʢʪʦ ʩʪʘʥʦʚʠʪʩʷ ʨʘʟʨʝʰʘʶʱʘʷ 
ʩʧʦʩʦʙʥʦʩʪʴ 600 ʪʦʯʝʢ ʥʘ ʜʶʡʤ. ʇʨʠʥʪʝʨʳ, ʩʧʦʩʦʙʥʳʝ ʨʘʙʦʪʘʪʴ ʩ ʙʫʤʘʛʦʡ 
ʬʦʨʤʘʪʘ A3, ʢʘʢ ʧʨʘʚʠʣʦ, ʠʤʝʶʪ ʨʘʟʨʝʰʘʶʱʫʶ ʩʧʦʩʦʙʥʦʩʪʴ 1200 ʪʦʯʝʢ 
ʥʘ ʜʶʡʤ ʠ ʥʝʚʳʩʦʢʫʶ ʩʢʦʨʦʩʪʴ ʚʳʚʦʜʘ ï 3-4 ʩʪʨʘʥʠʮʳ ʚ ʤʠʥʫʪʫ. 

ʂ ʥʘʠʙʦʣʝʝ ʚʘʞʥʳʤ ʬʫʥʢʮʠʦʥʘʣʴʥʳʤ ʚʦʟʤʦʞʥʦʩʪʷʤ ʧʨʠʥʪʝʨʦʚ ʦʪ-
ʥʦʩʷʪʩʷ ʪʘʢʠʝ, ʢʘʢ ʧʦʜʜʝʨʞʢʘ ʪʝʭʥʦʣʦʛʠʠ ʧʦʚʳʰʝʥʠʷ ʨʘʟʨʝʰʘʶʱʝʡ ʩʧʦ-
ʩʦʙʥʦʩʪʠ, ʥʘʣʠʯʠʝ ʤʘʩʰʪʘʙʠʨʫʝʤʳʭ ʰʨʠʬʪʦʚ (PostScript, TrueType), 
ʦʙʲʝʤ ʦʧʝʨʘʪʠʚʥʦʡ ʧʘʤʷʪʠ ʠ ʪ.ʧ. ɹʝʟʫʩʣʦʚʥʳʤ ʣʠʜʝʨʦʤ ʥʘ ʨʳʥʢʝ ʣʘ-
ʟʝʨʥʳʭ ʧʨʠʥʪʝʨʦʚ ʤʘʣʦʛʦ ʙʳʩʪʨʦʜʝʡʩʪʚʠʷ ʷʚʣʷʝʪʩʷ ʬʠʨʤʘ Hewlett 
Packard. 

ʂʨʦʤʝ ʣʘʟʝʨʥʳʭ ʧʨʠʥʪʝʨʦʚ, ʩʫʱʝʩʪʚʫʶʪ ʪʘʢ ʥʘʟʳʚʘʝʤʳʝ ʧʨʠʥʪʝʨʳ 
LED (Light Emitting Diode), ʢʦʪʦʨʳʝ ʧʦʣʫʯʠʣʠ ʩʚʦʝ ʥʘʟʚʘʥʠʝ ʠʟ-ʟʘ ʪʦʛʦ, 
ʯʪʦ ʧʦʣʫʧʨʦʚʦʜʥʠʢʦʚʳʡ ʣʘʟʝʨ ʚ ʥʠʭ ʙʳʣ ʟʘʤʝʥʝʥ çʛʨʝʙʝʥʢʦʡè ʤʝʣʴ-
ʯʘʡʰʠʭ ʩʚʝʪʦʜʠʦʜʦʚ. ʈʘʟʫʤʝʝʪʩʷ, ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʥʝ ʪʨʝʙʫʝʪʩʷ ʩʣʦʞ-
ʥʦʡ ʦʧʪʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ʚʨʘʱʘʶʱʠʭʩʷ ʟʝʨʢʘʣ ʠ ʣʠʥʟ. ʀʟʦʙʨʘʞʝʥʠʝ ʦʜ-
ʥʦʡ ʩʪʨʦʢʠ ʥʘ ʩʚʝʪʦʯʫʚʩʪʚʠʪʝʣʴʥʦʤ ʙʘʨʘʙʘʥʝ ʬʦʨʤʠʨʫʝʪʩʷ ʦʜʥʦʚʨʝ-
ʤʝʥʥʦ. ʆʜʥʠʤ ʠʟ ʣʠʜʝʨʦʚ ʥʘ ʨʳʥʢʝ LED-ʧʨʠʥʪʝʨʦʚ ʤʦʞʥʦ ʥʘʟʚʘʪʴ ʬʠʨ-
ʤʫ Okidata. 

 

4.16 ʉʢʘʥʝʨ 

ʉʢʘʥʝʨʦʤ ʥʘʟʳʚʘʝʪʩʷ ʫʩʪʨʦʡʩʪʚʦ, ʧʦʟʚʦʣʷʶʱʝʝ ʚʚʦʜʠʪʴ ʚ ʢʦʤʧʴʶ-
ʪʝʨ ʦʙʨʘʟʳ ʠʟʦʙʨʘʞʝʥʠʡ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʚ ʚʠʜʝ ʪʝʢʩʪʘ, ʨʠʩʫʥʢʦʚ, ʬʦ-
ʪʦʛʨʘʬʠʡ ʠʣʠ ʜʨʫʛʦʡ ʛʨʘʬʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʠʟ-
ʚʝʩʪʥʦ ʜʚʘ ʦʩʥʦʚʥʳʭ ʪʠʧʘ ʩʢʘʥʝʨʦʚ ï ʨʫʯʥʦʡ (hand-held) ʠ ʥʘʩʪʦʣʴʥʳʡ 
(desktop). ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʚʚʝʩʪʠ ʚ ʢʦʤʧʴʶʪʝʨ ʢʘʢʦʡ-ʣʠʙʦ ʜʦʢʫʤʝʥʪ ʩ ʧʦ-
ʤʦʱʴʶ ʵʪʦʛʦ ʫʩʪʨʦʡʩʪʚʘ, ʥʘʜʦ ʙʝʟ ʨʝʟʢʠʭ ʜʚʠʞʝʥʠʡ ʧʨʦʚʝʩʪʠ ʩʢʘʥʠʨʫʶ-
ʱʝʡ ʛʦʣʦʚʢʦʡ ʧʦ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʤʫ ʠʟʦʙʨʘʞʝʥʠʶ. ʐʠʨʠʥʘ ʚʚʦʜʠʤʦʛʦ 
ʠʟʦʙʨʘʞʝʥʠʷ ʜʣʷ ʨʫʯʥʳʭ ʩʢʘʥʝʨʦʚ ʥʝ ʧʨʝʚʳʰʘʝʪ ʦʙʳʯʥʦ 4 ʜʶʡʤʦʚ 
(ʦʢʦʣʦ 10 ʩʤ), ʘ ʜʣʠʥʘ, ʦʯʝʚʠʜʥʦ, ʦʛʨʘʥʠʯʠʚʘʝʪʩʷ ʪʦʣʴʢʦ ʠʩʧʦʣʴʟʫʝʤʳʤ 
ʧʨʦʛʨʘʤʤʥʳʤ ʦʙʝʩʧʝʯʝʥʠʝʤ. ɺ ʥʝʢʦʪʦʨʳʭ ʤʦʜʝʣʷʭ ʨʫʯʥʳʭ ʩʢʘʥʝʨʦʚ, ʚ 
ʫʛʦʜʫ ʧʦʚʳʰʝʥʠʷ ʨʘʟʨʝʰʘʶʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ, ʫʤʝʥʴʰʘʶʪ ʰʠʨʠʥʫ ʚʚʦ-
ʜʠʤʦʛʦ ʠʟʦʙʨʘʞʝʥʠʷ. ʉʦʚʨʝʤʝʥʥʳʝ ʨʫʯʥʳʝ ʩʢʘʥʝʨʳ ʤʦʛʫʪ ʦʙʝʩʧʝʯʠʚʘʪʴ 
ʘʚʪʦʤʘʪʠʯʝʩʢʫʶ ʩʢʣʝʡʢʫ ʚʚʦʜʠʤʦʛʦ ʠʟʦʙʨʘʞʝʥʠʷ, ʪ.ʝ. ʬʦʨʤʠʨʫʶʪ ʮʝʣʦʝ 
ʠʟʦʙʨʘʞʝʥʠʝ ʠʟ ʦʪʜʝʣʴʥʦ ʚʚʦʜʠʤʳʭ ʝʛʦ ʯʘʩʪʝʡ. 

ʅʘʩʪʦʣʴʥʳʝ ʩʢʘʥʝʨʳ ʥʘʟʳʚʘʶʪ ʠ ʩʪʨʘʥʠʯʥʳʤʠ, ʠ ʧʣʘʥʰʝʪʥʳʤʠ, ʠ 
ʜʘʞʝ ʘʚʪʦʩʢʘʥʝʨʘʤʠ. ʊʘʢʠʝ ʩʢʘʥʝʨʳ ʧʦʟʚʦʣʷʶʪ ʦʙʳʯʥʦ ʚʚʦʜʠʪʴ ʠʟʦʙʨʘ-
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ʞʝʥʠʷ ʨʘʟʤʝʨʘʤʠ 8,5ʭ11 ʠʣʠ 8,5ʭ14 ʜʶʡʤʦʚ. ʉʫʱʝʩʪʚʫʝʪ ʪʨʠ ʨʘʟʥʦʚʠʜ-
ʥʦʩʪʠ ʥʘʩʪʦʣʴʥʳʭ ʩʢʘʥʝʨʦʚ: flatbed, sheet-fed ʠ overhead. 

Flatbed-ʩʢʘʥʝʨʳ ï ʦʙʳʯʥʦ ʜʦʩʪʘʪʦʯʥʦ ʜʦʨʦʛʠʝ ʫʩʪʨʦʡʩʪʚʘ, ʥʦ, ʧʦʞʘ-
ʣʫʡ, ʠ ʥʘʠʙʦʣʝʝ çʩʧʦʩʦʙʥʳʝè. ɺʥʝʰʥʝ ʦʥʠ ʯʝʤ-ʪʦ ʤʦʛʫʪ ʥʘʧʦʤʠʥʘʪʴ ʢʦ-
ʧʠʨʦʚʘʣʴʥʳʝ ʤʘʰʠʥʳ ï ʢʩʝʨʦʢʩʳ. ɼʣʷ ʩʢʘʥʠʨʦʚʘʥʠʷ ʠʟʦʙʨʘʞʝʥʠʷ ʥʝʦʙ-
ʭʦʜʠʤʦ ʦʪʢʨʳʪʴ ʢʨʳʰʢʫ ʩʢʘʥʝʨʘ, ʧʦʣʦʞʠʪʴ ʩʢʘʥʠʨʫʝʤʳʡ ʣʠʩʪ ʥʘ ʩʪʝʢ-
ʣʷʥʥʫʶ ʧʣʘʩʪʠʥʫ ʠʟʦʙʨʘʞʝʥʠʝʤ ʚʥʠʟ, ʧʦʩʣʝ ʯʝʛʦ ʟʘʢʨʳʪʴ ʢʨʳʰʢʫ. ɺʩʝ 
ʜʘʣʴʥʝʡʰʝʝ ʫʧʨʘʚʣʝʥʠʝ ʧʨʦʮʝʩʩʦʤ ʩʢʘʥʠʨʦʚʘʥʠʷ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩ 
ʢʣʘʚʠʘʪʫʨʳ ʢʦʤʧʴʶʪʝʨʘ ï ʧʨʠ ʨʘʙʦʪʝ ʩ ʦʜʥʦʡ ʠʟ ʩʧʝʮʠʘʣʴʥʳʭ ʧʨʦʛʨʘʤʤ, 
ʧʦʩʪʘʚʣʷʝʤʳʭ ʚʤʝʩʪʝ ʩ ʪʘʢʠʤ ʩʢʘʥʝʨʦʤ. ʇʦʥʷʪʥʦ, ʯʪʦ ʨʘʩʩʤʦʪʨʝʥʥʘʷ 
ʢʦʥʩʪʨʫʢʮʠʷ ʩʢʘʥʝʨʘ ʧʦʟʚʦʣʷʝʪ (ʧʦʜʦʙʥʦ ʢʩʝʨʦʢʩʫ) ʩʢʘʥʠʨʦʚʘʪʴ ʥʝ ʪʦʣʴ-
ʢʦ ʦʪʜʝʣʴʥʳʝ ʣʠʩʪʳ, ʥʦ ʠ ʩʪʨʘʥʠʮʳ ʞʫʨʥʘʣʘ ʠʣʠ ʢʥʠʛʠ. 

ʈʘʙʦʪʘ sheet-fed-ʩʢʘʥʝʨʦʚ ʯʝʤ-ʪʦ ʥʘʧʦʤʠʥʘʝʪ ʨʘʙʦʪʫ ʦʙʳʢʥʦʚʝʥʥʦʡ 
ʬʘʢʩ-ʤʘʰʠʥʳ. ʆʪʜʝʣʴʥʳʝ ʣʠʩʪʳ ʜʦʢʫʤʝʥʪʦʚ ʧʨʦʪʷʛʠʚʘʶʪʩʷ ʯʝʨʝʟ ʪʘʢʦʝ 
ʫʩʪʨʦʡʩʪʚʦ, ʧʨʠ ʵʪʦʤ ʠ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʠʭ ʩʢʘʥʠʨʦʚʘʥʠʝ. ʇʦʥʷʪʥʦ, ʢʦ-
ʥʝʯʥʦ, ʯʪʦ ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʢʦʧʠʨʦʚʘʥʠʝ ʩʪʨʘʥʠʮ ʢʥʠʛ ʠ ʞʫʨʥʘʣʦʚ ʧʨʦʩʪʦ 
ʥʝʚʦʟʤʦʞʥʦ. ʈʘʩʩʤʘʪʨʠʚʘʝʤʳʝ ʩʢʘʥʝʨʳ ʜʦʩʪʘʪʦʯʥʦ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫ-
ʶʪʩʷ ʚ ʦʙʣʘʩʪʷʭ, ʩʚʷʟʘʥʥʳʭ ʩ ʦʧʪʠʯʝʩʢʠʤ ʨʘʩʧʦʟʥʘʚʘʥʠʝʤ ʩʠʤʚʦʣʦʚ 
(Optical Character Recognition, OCR). ɼʣʷ ʫʜʦʙʩʪʚʘ ʨʘʙʦʪʳ shcet-red-
ʩʢʘʥʝʨʳ ʦʙʳʯʥʦ ʦʩʥʘʱʘʶʪʩʷ ʫʩʪʨʦʡʩʪʚʘʤ ʠ ʜʣʷ ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʧʦʜʘʯʠ 
ʩʪʨʘʥʠʮ. 

ʊʨʝʪʴʷ ʨʘʟʥʦʚʠʜʥʦʩʪʴ ʥʘʩʪʦʣʴʥʳʭ ʩʢʘʥʝʨʦʚ ï overhead ʩʢʘʥʝʨʳ, ʢʦ-
ʪʦʨʳʝ ʙʦʣʴh ʝ ʚʩʝʛʦ ʥʘʧʦʤʠʥʘʶʪ ʥʝʩʢʦʣʴʢʦ ʩʚʦʝʦʙʨʘʟʥʳʡ overhead-
ʧʨʦʝʢʪʦʨ. ɺʚʦʜʠʤʳʡ ʜʦʢʫʤʝʥʪ ʢʣʘʜʝʪʩʷ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ ʩʢʘʥʝʨʘ ʠʟʦ-
ʙʨʘʞʝʥʠʝʤ ʚʚʝʨʭ, ʙʣʦʢ ʩʢʘʥʠʨʦʚʘʥʠʷ ʥʘʭʦʜʠʪʩʷ ʧʨʠ ʵʪʦʤ ʪʘʢʞʝ ʩʚʝʨʭʫ. 

ʇʝʨʚʳʝ ʤʦʜʝʣʠ ʯʝʨʥʦ-ʙʝʣʳʭ ʩʢʘʥʝʨʦʚ ʤʦʛʣʠ ʨʘʙʦʪʘʪʴ ʪʦʣʴʢʦ ʚ 
ʜʚʫʭʫʨʦʚʥʝʚʦʤ (bilevel) ʨʝʞʠʤʝ, ʚʦʩʧʨʠʥʠʤʘʷ ʠʣʠ ʯʝʨʥʳʡ, ʠʣʠ ʙʝʣʳʡ 
ʮʚʝʪ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʢʘʥʠʨʦʚʘʪʴʩʷ ʤʦʛʣʠ ʪʦʣʴʢʦ ʣʠʙʦ ʰʪʨʠʭʦʚʳʝ ʨʠ-
ʩʫʥʢʠ (ʥʘʧʨʠʤʝʨ, ʯʝʨʪʝʞʠ), ʣʠʙʦ ʜʚʫʭʪʦʥʦʚʳʝ ʠʟʦʙʨʘʞʝʥʠʷ. ʍʦʪʷ ʵʪʠ 
ʩʢʘʥʝʨʳ ʠ ʥʝ ʤʦʛʣʠ ʨʘʙʦʪʘʪʴ ʩ ʜʝʡʩʪʚʠʪʝʣʴʥʳʤʠ ʦʪʪʝʥʢʘʤʠ ʩʝʨʦʛʦ ʮʚʝ-
ʪʘ, ʚʳʭʦʜ ʜʣʷ ʩʢʘʥʠʨʦʚʘʥʠʷ ʧʦʣʫʪʦʥʦʚʳʭ ʠʟʦʙʨʘʞʝʥʠʡ ʪʘʢʠʤʠ ʩʢʘʥʝʨʘ-
ʤʠ ʙʳʣ ʥʘʡʜʝʥ. ʇʩʝʚʜʦʧʦʣʫʪʦʥʦʚʦʡ ʨʝʞʠʤ (dithering) ʨʘʙʦʪʳ ʪʘʢʦʛʦ ʩʢʘ-
ʥʝʨʘ ʠʤʠʪʠʨʫʝʪ ʦʪʪʝʥʢʠ ʩʝʨʦʛʦ ʮʚʝʪʘ, ʛʨʫʧʧʠʨʫʷ ʥʝʩʢʦʣʴʢʦ ʪʦʯʝʢ ʚʚʦʜʠ-
ʤʦʛʦ ʠʟʦʙʨʘʞʝʥʠʷ ʚ ʪʘʢ ʥʘʟʳʚʘʝʤʳʝ gray-scale-ʧʠʢʩʝʣʠ. ʊʘʢʠʝ ʧʠʢʩʝʣʠ 
ʤʦʛʫʪ ʠʤʝʪʴ ʨʘʟʤʝʨʳ 2ʭ2 (4 ʪʦʯʢʠ), 3ʭ3 (9 ʪʦʯʝʢ) ʠʣʠ 4ʭ4 (16 ʪʦʯʝʢ) ʠ ʪ.ʜ. 
ʆʪʥʦʰʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʯʝʨʥʳʭ ʪʦʯʝʢ ʢ ʙʝʣʳʤ ʠ ʦʧʨʝʜʝʣʷʝʪ ʫʨʦʚʝʥʴ ʩʝ-
ʨʦʛʦ ʮʚʝʪʘ. ʅʘʧʨʠʤʝʨ, gray-scale-ʧʠʢʩʝʣʴ ʨʘʟʤʝʨʦʤ 4ʭ4 ʧʦʟʚʦʣʷʝʪ ʚʦʩ-
ʧʨʦʠʟʚʦʜʠʪʴ 16 ʫʨʦʚʥʝʡ ʩʝʨʦʛʦ (ʚʢʣʶʯʘʷ ʠ ʧʦʣʥʦʩʪʴʶ ʙʝʣʳʡ ʮʚʝʪ). ʅʝ 
ʩʣʝʜʫʝʪ, ʧʨʘʚʜʘ, ʟʘʙʳʚʘʪʴ, ʯʪʦ ʨʘʟʨʝʰʘʶʱʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʩʢʘʥʝʨʘ ʧʨʠ 
ʠʩʧʦʣʴʟʦʚʘʥʠʠ gray-scale-ʧʠʢʩʝʣʝʡ ʩʥʠʞʘʝʪʩʷ (ʚ ʧʦʩʣʝʜʥʝʤ ʩʣʫʯʘʝ ʚ 
4 ʨʘʟʘ). 

ʇʦʣʫʪʦʥʦʚʳʝ ʩʢʘʥʝʨʳ ʠʩʧʦʣʴʟʫʶʪ ʤʘʢʩʠʤʘʣʴʥʫʶ ʨʘʟʨʝʰʘʶʱʫʶ 
ʩʧʦʩʦʙʥʦʩʪʴ, ʢʘʢ ʧʨʘʚʠʣʦ, ʪʦʣʴʢʦ ʚ ʜʚʫʭʫʨʦʚʥʝʚʦʤ ʨʝʞʠʤʝ. ʆʙʳʯʥʦ ʪʘ-
ʢʠʝ ʩʢʘʥʝʨʳ ʧʦʜʜʝʨʞʠʚʘʶʪ 16, 64 ʠʣʠ 256 ʦʪʪʝʥʢʦʚ ʩʝʨʦʛʦ ʮʚʝʪʘ ʜʣʷ  
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4-, 6- ʠʣʠ 8-ʨʘʟʨʷʜʥʦʛʦ ʢʦʜʘ, ʢʦʪʦʨʳʡ ʩʪʘʚʠʪʩʷ ʧʨʠ ʵʪʦʤ ʚ ʩʦʦʪʚʝʪʩʪʚʠʝ 
ʢʘʞʜʦʡ ʪʦʯʢʝ ʠʟʦʙʨʘʞʝʥʠʷ. ʈʘʟʨʝʰʘʶʱʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʩʢʘʥʝʨʘ ʠʟʤʝʨʷ-
ʝʪʩʷ ʢʦʣʠʯʝʩʪʚʦʤ ʨʘʟʣʠʯʘʝʤʳʭ ʪʦʯʝʢ ʥʘ ʜʶʡʤ ʠʟʦʙʨʘʞʝʥʠʷ ï dpi (dot 
per inch). ɽʩʣʠ ʚ ʧʝʨʚʳʭ ʤʦʜʝʣʷʭ ʩʢʘʥʝʨʦʚ ʨʘʟʨʝʰʘʶʱʘʷ ʩʧʦʩʦʙʥʦʩʪʴ 
ʙʳʣʘ ʦʙʳʯʥʦ 200-300 dpi, ʪʦ ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʤʦʜʝʣʷʭ ʵʪʦ, ʢʘʢ ʧʨʘʚʠʣʦ, 
400, ʘ ʪʦ ʠ 800 dpi. ʆʙʳʯʥʦ ʨʘʟʨʝʰʝʥʠʝ ʩʢʘʥʝʨʘ ʤʦʞʝʪ ʫʩʪʘʥʘʚʣʠʚʘʪʴʩʷ 
ʧʨʦʛʨʘʤʤʥʳʤ ʧʫʪʝʤ ʚ ʧʨʦʮʝʩʩʝ ʨʘʙʦʪʳ ʠʟ ʨʷʜʘ ʟʥʘʯʝʥʠʡ 75, 100, 150, 
200, 300 ʠ 400 dpi. 

ʅʘʜʦ ʩʢʘʟʘʪʴ, ʯʪʦ, ʙʣʘʛʦʜʘʨʷ ʦʧʝʨʘʮʠʠ ʠʥʪʝʨʧʦʣʷʮʠʠ, ʚʳʧʦʣʥʷʝʤʦʡ 
ʦʙʳʯʥʦ ʧʨʦʛʨʘʤʤʥʦ, ʩʦʚʨʝʤʝʥʥʳʝ ʩʢʘʥʝʨʳ ʤʦʛʫʪ ʠʤʝʪʴ ʨʘʟʨʝʰʝʥʠʝ 800 
ʠ ʜʘʞʝ 1600 dpi. ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʥʪʝʨʧʦʣʷʮʠʠ ʥʘ ʧʦʣʫʯʘʝʤʦʤ ʧʨʠ ʩʢʘʥʠ-
ʨʦʚʘʥʠʠ ʠʟʦʙʨʘʞʝʥʠʠ ʩʛʣʘʞʠʚʘʶʪʩʷ ʢʨʠʚʳʝ ʣʠʥʠʠ ʠ ʠʩʯʝʟʘʶʪ ʥʝʨʦʚʥʦ-
ʩʪʠ ʜʠʘʛʦʥʘʣʴʥʳʭ ʣʠʥʠʡ. ɼʣʷ ʪʝʭ, ʢʪʦ ʥʝ ʧʦʤʥʠʪ, ʧʦʷʩʥʠʤ. ʀʥʪʝʨʧʦʣʷ-
ʮʠʷ  ʧʦʟʚʦʣʷʝʪ  ʦʪʳʩʢʠʚʘʪʴ  ʟʥʘʯʝʥʠʷ ʧʨʦʤʝʞʫʪʦʯʥʳʭ ʚʝʣʠʯʠʥ ʧʦ ʫʞʝ 
ʠʟʚʝʩʪʥʳʤ ʟʥʘʯʝʥʠʷʤ. ʅʘʧʨʠʤʝʨ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʩʢʘʥʠʨʦʚʘʥʠʷ ʦʜʠʥ ʠʟ 
ʧʠʢʩʝʣʝʡ ʠʤʝʝʪ ʟʥʘʯʝʥʠʝ ʫʨʦʚʥʷ ʩʝʨʦʛʦ ʮʚʝʪʘ 48, ʘ ʩʦʩʝʜʥʠʡ ʩ ʥʠʤ ï 76. 
ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʦʩʪʝʡʰʝʡ ʣʠʥʝʡʥʦʡ ʠʥʪʝʨʧʦʣʷʮʠʠ ʧʦʟʚʦʣʷʝʪ ʩʜʝʣʘʪʴ 
ʧʨʝʜʧʦʣʦʞʝʥʠʝ ʦ ʪʦʤ, ʯʪʦ ʟʥʘʯʝʥʠʝ ʫʨʦʚʥʷ ʩʝʨʦʛʦ ʮʚʝʪʘ ʜʣʷ ʧʨʦʤʝʞʫ-
ʪʦʯʥʦʛʦ ʧʠʢʩʝʣʷ ʤʦʛʣʦ ʙʳ ʙʳʪʴ ʨʘʚʥʦ 62 [(48+76)/2]. ɽʩʣʠ ʚʩʪʘʚʠʪʴ ʚʩʝ 
ʦʮʝʥʦʯʥʳʝ ʟʥʘʯʝʥʠʷ ʧʠʢʩʝʣʝʡ ʚ ʬʘʡʣ ʦʪʩʢʘʥʠʨʦʚʘʥʥʦʛʦ ʠʟʦʙʨʘʞʝʥʠʷ, 
ʪʦ ʨʘʟʨʝʰʘʶʱʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʩʢʘʥʝʨʘ ʢʘʢ ʙʳ ʫʜʚʦʠʪʩʷ, ʪ.ʝ. ʚʤʝʩʪʦ 
ʦʙʳʯʥʳʭ 400 dpi ʩʪʘʥʝʪ ʨʘʚʥʦʡ 800 dpi. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʫʱʝʩʪʚʫʝʪ ʥʝʩʢʦʣʴʢʦ ʪʝʭʥʦʣʦʛʠʡ ʜʣʷ ʧʦʣʫʯʝ-
ʥʠʷ ʮʚʝʪʥʳʭ ʩʢʘʥʠʨʫʝʤʳʭ ʠʟʦʙʨʘʞʝʥʠʡ. ʇʦʷʩʥʠʤ ʧʨʠʥʮʠʧ ʨʘʙʦʪʳ ʮʚʝʪ-
ʥʦʛʦ ʩʢʘʥʝʨʘ ʚ ʦʙʱʝʤ. ʉʢʘʥʠʨʫʝʤʦʝ ʠʟʦʙʨʘʞʝʥʠʝ ʦʩʚʝʱʘʝʪʩʷ ʫʞʝ ʥʝ 
ʙʝʣʳʤ ʩʚʝʪʦʤ, ʘ ʯʝʨʝʟ ʚʨʘʱʘʶʱʠʡʩʷ RGB-ʩʚʝʪʦʬʠʣʴʪʨ. ɼʣʷ ʢʘʞʜʦʛʦ ʠʟ 
ʦʩʥʦʚʥʳʭ ʮʚʝʪʦʚ (ʢʨʘʩʥʦʛʦ, ʟʝʣʝʥʦʛʦ ʠ ʩʠʥʝʛʦ) ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʦʧʝ-
ʨʘʮʠʡ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʦʧʝʨʘʮʠʡ ʧʨʠ 
ʩʢʘʥʠʨʦʚʘʥʠʠ ʯʝʨʥʦ-ʙʝʣʦʛʦ ʠʟʦʙʨʘʞʝʥʠʷ. ʀʩʢʣʶʯʝʥʠʝ ʩʦʩʪʘʚʣʷʝʪ, ʧʦ-
ʞʘʣʫʡ, ʪʦʣʴʢʦ ʵʪʘʧ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʡ ʦʙʨʘʙʦʪʢʠ ʠ ʛʘʤʤʘ ʢʦʨʨʝʢʮʠʠ ʮʚʝ-
ʪʦʚ, ʧʝʨʝʜ ʪʝʤ ʢʘʢ ʠʥʬʦʨʤʘʮʠʷ ʧʝʨʝʜʘʝʪʩʷ ʚ ʢʦʤʧʴʶʪʝʨ. ʇʦʥʷʪʥʦ, ʯʪʦ 
ʵʪʦʪ ʵʪʘʧ ʷʚʣʷʝʪʩʷ ʦʙʱʠʤ ʜʣʷ ʚʩʝʭ ʮʚʝʪʥʳʭ ʩʢʘʥʝʨʦʚ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʪʨʝʭ ʧʨʦʭʦʜʦʚ ʩʢʘʥʠʨʦʚʘʥʠʷ ʧʦʣʫʯʘʝʪʩʷ ʬʘʡʣ, ʩʦʜʝʨ-
ʞʘʱʠʡ ʦʙʨʘʟ ʠʟʦʙʨʘʞʝʥʠʷ ʚ ʪʨʝʭ ʦʩʥʦʚʥʳʭ ʮʚʝʪʘʭ ï RGB (ʦʙʨʘʟ ʢʦʤʧʦ-
ʟʠʪʥʦʛʦ ʩʠʛʥʘʣʘ). ɽʩʣʠ ʠʩʧʦʣʴʟʫʝʪʩʷ 8-ʨʘʟʨʷʜʥʳʡ ɸʎʇ, ʢʦʪʦʨʳʡ ʧʦʜ-
ʜʝʨʞʠʚʘʝʪ 256 ʦʪʪʝʥʢʦʚ ʦʜʥʦʛʦ ʮʚʝʪʘ, ʪʦ ʢʘʞʜʦʡ ʪʦʯʢʝ ʠʟʦʙʨʘʞʝʥʠʷ 
ʩʪʘʚʠʪʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʝ ʦʜʠʥ ʠʟ 16,7 ʤʠʣʣʠʦʥʘ ʚʦʟʤʦʞʥʳʭ ʮʚʝʪʦʚ 
(24 ʨʘʟʨʷʜʘ). 

ʅʘʜʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʥʘʠʙʦʣʝʝ ʩʫʱʝʩʪʚʝʥʥʳʤ ʥʝʜʦʩʪʘʪʢʦʤ ʦʧʠʩʘʥʥʦ-
ʛʦ ʚʳʰʝ ʤʝʪʦʜʘ ʷʚʣʷʝʪʩʷ ʫʚʝʣʠʯʝʥʠʝ ʚʨʝʤʝʥʠ ʩʢʘʥʠʨʦʚʘʥʠʷ ʚ ʪʨʠ ʨʘʟʘ. 
ʇʨʦʙʣʝʤʫ ʤʦʞʝʪ ʧʨʝʜʩʪʘʚʣʷʪʴ ʪʘʢʞʝ çʚʳʨʘʚʥʠʚʘʥʠʝè ʧʠʢʩʝʣʝʡ ʧʨʠ ʢʘ-
ʞʜʦʤ ʠʟ ʪʨʝʭ ʧʨʦʭʦʜʦʚ, ʪʘʢ ʢʘʢ ʚ ʧʨʦʪʠʚʥʦʤ ʩʣʫʯʘʝ ʚʦʟʤʦʞʥʦ ʨʘʟʤʳʚʘ-
ʥʠʝ ʦʪʪʝʥʢʦʚ ʠ çʩʤʘʟʳʚʘʥʠʝè ʮʚʝʪʦʚ. 
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ɺ ʩʢʘʥʝʨʘʭ ʠʟʚʝʩʪʥʳʭ ʷʧʦʥʩʢʠʭ ʬʠʨʤ Epson ʠ Sharp, ʢʘʢ ʧʨʘʚʠʣʦ, 
ʚʤʝʩʪʦ ʦʜʥʦʛʦ ʠʩʪʦʯʥʠʢʘ ʩʚʝʪʘ ʠʩʧʦʣʴʟʫʶʪʩʷ ʪʨʠ ï ʜʣʷ ʢʘʞʜʦʛʦ ʮʚʝʪʘ 
ʦʪʜʝʣʴʥʦ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʩʢʘʥʠʨʦʚʘʪʴ ʠʟʦʙʨʘʞʝʥʠʝ ʚʩʝʛʦ ʟʘ ʦʜʠʥ ʧʨʦʭʦʜ 
ʠ ʠʩʢʣʶʯʘʝʪ ʥʝʧʨʘʚʠʣʴʥʦʝ çʚʳʨʘʚʥʠʚʘʥʠʝè ʧʠʢʩʝʣʝʡ. ʉʣʦʞʥʦʩʪʠ ʵʪʦʛʦ 
ʤʝʪʦʜʘ ʟʘʢʣʶʯʘʶʪʩʷ ʦʙʳʯʥʦ ʚ ʧʦʜʙʦʨʝ ʠʩʪʦʯʥʠʢʦʚ ʩʚʝʪʘ ʩʦ ʩʪʘʙʠʣʴʥʳ-
ʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ. 

ɼʨʫʛʘʷ ʷʧʦʥʩʢʘʷ ʬʠʨʤʘ Seiko Instruments ʨʘʟʨʘʙʦʪʘʣʘ ʮʚʝʪʥʦʡ 
flatbed-ʩʢʘʥʝʨ SpectraPoint, ʚ ʢʦʪʦʨʦʤ ʵʣʝʤʝʥʪʳ ʇɿʉ ʙʳʣʠ ʟʘʤʝʥʝʥʳ 
ʬʦʪʦʪʨʘʥʟʠʩʪʦʨʘʤʠ. ʅʘ ʰʠʨʠʥʝ 8,5 ʜʶʡʤʦʚ ʨʘʟʤʝʱʝʥʦ 10 200 ʬʦʪʦ-
ʪʨʘʥʟʠʩʪʦʨʦʚ, ʢʦʪʦʨʳʝ ʨʘʩʧʦʣʦʞʝʥʳ ʚ ʪʨʠ ʢʦʣʦʥʢʠ, ʧʦ 3400 ʚ ʢʘʞʜʦʡ. 
ʊʨʠ ʮʚʝʪʥʳʭ ʬʠʣʴʪʨʘ (RGB) ʨʘʩʧʦʣʦʞʝʥʳ ʪʘʢ, ʯʪʦ ʢʘʞʜʘʷ ʢʦʣʦʥʢʘ ʬʦ-
ʪʦʪʨʘʥʟʠʩʪʦʨʦʚ ʚʦʩʧʨʠʥʠʤʘʝʪ ʪʦʣʴʢʦ ʦʜʠʥ ʦʩʥʦʚʥʦʡ ʮʚʝʪ. ɺʳʩʦʢʘʷ 
ʧʣʦʪʥʦʩʪʴ ʠʥʪʝʛʨʘʣʴʥʳʭ ʬʦʪʦʪʨʘʥʟʠʩʪʦʨʦʚ ʧʦʟʚʦʣʷʝʪ ʜʦʩʪʠʛʘʪʴ ʭʦʨʦ-
ʰʝʡ ʨʘʟʨʝʰʘʶʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ ï 400 dpi ï ʙʝʟ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʝʜʫʮʠ-
ʨʫʶʱʝʡ ʣʠʥʟʳ. ʇʨʠʤʝʥʝʥʠʝ ʪʘʢʦʡ ʪʝʭʥʦʣʦʛʠʠ ʜʝʣʘʝʪ ʩʢʘʥʝʨ 
SpectraPoint, ʧʦʞʘʣʫʡ, ʩʘʤʳʤ ʙʳʩʪʨʳʤ ʠʟ ʚʩʝʭ ʩʫʱʝʩʪʚʫʶʱʠʭ. 

ʂʘʢ ʧʨʘʚʠʣʦ, ʦʙʨʘʟʳ ʠʟʦʙʨʘʞʝʥʠʡ ʚ ʢʦʤʧʴʶʪʝʨʝ ʭʨʘʥʷʪʩʷ ʚ ʛʨʘʬʠ-
ʯʝʩʢʠʭ ʬʘʡʣʘʭ ʬʦʨʤʘʪʘ TIFF (Tagged Image File Format) ʠʣʠ ʚ ʬʘʡʣʘʭ 
ʥʝ ʤʝʥʝʝ ʧʦʧʫʣʷʨʥʦʛʦ ʬʦʨʤʘʪʘ PCX. ʅʘʜʦ ʠʤʝʪʴ ʚ ʚʠʜʫ, ʯʪʦ ʧʨʠ ʩʢʘʥʠ-
ʨʦʚʘʥʠʠ ʠʟʦʙʨʘʞʝʥʠʡ ʬʘʡʣʳ ʧʦʣʫʯʘʶʪʩʷ ʜʦʩʪʘʪʦʯʥʦ ʛʨʦʤʦʟʜʢʠʤʠ. ʊʘʢ, 
ʧʨʠ ʚʚʦʜʝ ʧʦʣʫʪʦʥʦʚʦʛʦ ʯʝʨʥʦ-ʙʝʣʦʛʦ ʠʟʦʙʨʘʞʝʥʠʷ ʨʘʟʤʝʨʦʤ  
8ʭ10 ʜʶʡʤʦʚ ʩ 256 ʦʪʪʝʥʢʘʤʠ ʩʝʨʦʛʦ ʮʚʝʪʘ ʠ ʧʨʠ ʨʘʟʨʝʰʘʶʱʝʡ ʩʧʦʩʦʙ-
ʥʦʩʪʠ 400 dpi ʙʫʜʝʪ ʩʦʟʜʘʥ ʬʘʡʣ ʨʘʟʤʝʨʦʤ ʙʦʣʝʝ 12 ʄʙʘʡʪ. ʋʤʝʥʴʰʝ-
ʥʠʝ ʦʙʝ̡ʤʘ ʭʨʘʥʠʤʦʡ ʠʥʬʦʨʤʘʮʠʠ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʦʙʳʯʥʦ çʩʞʘʪʠʝʤè 
ʪʘʢʠʭ ʛʨʘʬʠʯʝʩʢʠʭ ʬʘʡʣʦʚ ʩʧʝʮʠʘʣʴʥʳʤʠ ʧʨʦʛʨʘʤʤʘʤʠ-ʘʨʭʠʚʘʪʦʨʘʤʠ 
(RAR) ʠʣʠ ʚ ʩʧʝʮʠʘʣʴʥʳʭ ʛʨʘʬʠʯʝʩʢʠʭ ʬʦʨʤʘʪʘʭ (JPG). 

 

4.17 ʄʳʰ ɹ
 

ʄʳʰʠ ʠ ʪʨʝʢʙʦʣʳ ʷʚʣʷʶʪʩʷ ʤʘʥʠʧʫʣʷʪʦʨʘʤʠ ʚʚʦʜʘ ʠʥʬʦʨʤʘʮʠʠ ʚ 
ʢʦʤʧʴʶʪʝʨ. ʈʘʟʫʤʝʝʪʩʷ, ʧʦʣʥʦʩʪʴʶ ʟʘʤʝʥʠʪʴ ʢʣʘʚʠʘʪʫʨʫ ʦʥʠ ʥʝ ʤʦʛʫʪ. 
ʇʝʨʚʫʶ ʢʦʤʧʴʶʪʝʨʥʫʶ ʤʳʰʴ ʩʦʟʜʘʣ ʤʦʣʦʜʦʡ ʪʘʣʘʥʪʣʠʚʳʡ ʫʯʝʥʳʡ  
ɼʫʛʣʘʩ ʕʥʜʞʝʣʴʙʘʨʪ. ʇʨʦʠʟʦʰʣʦ ʵʪʦ ʩʦʙʳʪʠʝ ʚ 1963 ʛ. ʚ ʉʪʝʥʬʦʨʜʩʢʦʤ 
ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʤ ʮʝʥʪʨʝ. ʇʝʨʚʳʡ ʪʨʝʢʙʦʣ (trackball) ʙʳʣ ʩʦʟʜʘʥ ʟʥʘ-
ʯʠʪʝʣʴʥʦ ʧʦʟʞʝ ʬʠʨʤʦʡ Logitech. ɿʘ ʧʨʦʰʝʜʰʠʝ ʛʦʜʳ ʤʳʰʴ ʟʥʘʯʠʪʝʣʴ-
ʥʦ ʠʟʤʝʥʠʣʘʩʴ, ʦʜʥʘʢʦ ʥʝʠʟʤʝʥʥʦ ʵʣʝʛʘʥʪʥʳʤ ʠ ʵʨʛʦʥʦʤʠʯʥʳʤ ʦʩʪʘʝʪʩʷ 
ʝʝ çʤʳʰʠʥʳʡè ʜʠʟʘʡʥ. 

ʅʘʜʦ ʟʘʤʝʪʠʪʴ, ʯʪʦ, ʭʦʪʷ ʜʦ ʩʠʭ ʧʦʨ ʥʠʢʘʢʠʭ ʦʬʠʮʠʘʣʴʥʳʭ ʩʪʘʥʜʘʨ-
ʪʦʚ ʥʘ ʢʦʤʧʴʶʪʝʨʥʳʝ ʤʳʰʠ ʥʝ ʨʘʟʨʘʙʦʪʘʥʦ, ʜʝ-ʬʘʢʪʦ ʥʘ ʨʳʥʢʝ ʩʫʱʝʩʪ-
ʚʫʶʪ ʪʨʠ ʙʣʘʛʦʨʦʜʥʳʭ ʧʦʨʦʜʳ ʤʳʰʠ: Microsoft Mouse, Logitech Mouse ʠ 
Mouse System. ɺʩʝ ʦʩʪʘʣʴʥʳʝ ʬʠʨʤʳ ʚʩʷʯʝʩʢʠ ʩʪʨʝʤʷʪʩʷ ʦʙʝʩʧʝʯʠʪʴ 
ʩʦʚʤʝʩʪʠʤʦʩʪʴ ʩʚʦʠʭ çʧʦʜʦʧʝʯʥʳʭè ʩ ʦʜʥʦʡ ʠʣʠ ʩʨʘʟʫ ʥʝʩʢʦʣʴʢʠʤʠ ʠʟ 
ʧʦʨʦʜʠʩʪʳʭ ʤʳʰʝʡ. 
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ʅʝ ʩʝʢʨʝʪ, ʯʪʦ ʩʚʦʝʡ ʧʦʧʫʣʷʨʥʦʩʪʴʶ ʤʳʰʴ ʦʙʷʟʘʥʘ, ʛʣʘʚʥʳʤ ʦʙʨʘ-
ʟʦʤ, ʛʨʦʤʘʜʥʦʤʫ ʩʧʨʦʩʫ ʥʘ ʧʨʠʢʣʘʜʥʳʝ ʛʨʘʬʠʯʝʩʢʠʝ ʧʨʦʛʨʘʤʤʥʳʝ ʩʠʩ-
ʪʝʤʳ, ʘ ʪʘʢʞʝ ʰʠʨʦʢʦʤʫ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʶ ʛʨʘʬʠʯʝʩʢʦʛʦ ʠʥʪʝʨʬʝʡʩʘ 
ʧʦʣʴʟʦʚʘʪʝʣʷ, ʯʝʤʫ ʚ ʥʝʤʘʣʦʡ ʩʪʝʧʝʥʠ ʩʧʦʩʦʙʩʪʚʫʝʪ ʵʢʩʧʘʥʩʠʷ 
Windows. ʄʳʰʴ ʜʝʣʘʝʪ ʦʯʝʥʴ ʫʜʦʙʥʳʤ ʤʘʥʠʧʫʣʠʨʦʚʘʥʠʝ ʪʘʢʠʤʠ ʰʠʨʦ-
ʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤʠ ʚ ʛʨʘʬʠʯʝʩʢʠʭ ʧʘʢʝʪʘʭ ʦʙʲʝʢʪʘʤʠ, ʢʘʢ ʦʢʥʘ, ʤʝ-
ʥʶ, ʢʥʦʧʢʠ, ʧʠʢʪʦʛʨʘʤʤʳ ʠ ʪ.ʜ. ʇʨʠ ʨʘʙʦʪʝ ʚ ʪʘʢʦʡ ʩʨʝʜʝ ʤʳʰʴ, ʧʦ ʩʨʘʚ-
ʥʝʥʠʶ ʩ ʢʣʘʚʠʘʪʫʨʦʡ, ʩʫʱʝʩʪʚʝʥʥʦ ʦʙʣʝʛʯʘʝʪ ʨʘʙʦʪʫ, ʜʝʣʘʷ ʝʝ ʙʦʣʝʝ 
ʧʨʦʩʪʦʡ ʠ ʵʬʬʝʢʪʠʚʥʦʡ. 

ʂʘʢ ʠʟʚʝʩʪʥʦ, çʧʝʨʚʦʙʳʪʥʘʷè ʤʳʰʴ ʢʘʪʘʣʘʩʴ ʥʘ ʜʚʫʭ ʢʦʣʝʩʠʢʘʭ, ʢʦ-
ʪʦʨʳʝ ʙʳʣʠ ʩʚʷʟʘʥʳ ʩ ʦʩʷʤʠ ʧʝʨʝʤʝʥʥʳʭ ʨʝʟʠʩʪʦʨʦʚ. ʇʝʨʝʤʝʱʝʥʠʝ ʪʘ-
ʢʦʡ ʤʳʰʠ ʙʳʣʦ ʧʨʷʤʦ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦ ʠʟʤʝʥʝʥʠʶ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʧʝ-
ʨʝʤʝʥʥʳʭ ʨʝʟʠʩʪʦʨʦʚ. ɺ ʜʘʣʴʥʝʡʰʝʤ ʢʦʥʩʪʨʫʢʮʠʷ ʤʳʰʠ ʧʨʝʪʝʨʧʝʣʘ 
ʟʥʘʯʠʪʝʣʴʥʳʝ ʠʟʤʝʥʝʥʠʷ. ʂʦʣʝʩʠʢʠ (ʨʦʣʠʢʠ) ʙʳʣʠ ʧʝʨʝʥʝʩʝʥʳ ʚʥʫʪʨʴ 
ʢʦʨʧʫʩʘ, ʘ ʩ ʧʦʚʝʨʭʥʦʩʪʴʶ ʩʪʘʣ ʩʦʧʨʠʢʘʩʘʪʩɹʷ ʪʷʞʝʣʳʡ ʦʙʨʝʟʠʥʝʥʥʳʡ 
ʠʣʠ ʧʨʦʩʪʦ ʩʜʝʣʘʥʥʳʡ ʠʟ ʪʚʝʨʜʦʡ ʨʝʟʠʥʳ ʰʘʨʠʢ ʩʨʘʚʥʠʪʝʣʴʥʦ ʙʦʣʴʰʦʛʦ 
ʜʠʘʤʝʪʨʘ. ʆʩʠ ʚʨʘʱʝʥʠʷ ʨʦʣʠʢʦʚ ʚʟʘʠʤʥʦ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʳ. ʈʦʣʠʢʠ, 
ʧʨʠʞʘʪʳʝ ʢ ʧʦʚʝʨʭʥʦʩʪʠ ʰʘʨʠʢʘ, ʫʩʪʘʥʦʚʣʝʥʳ ʥʘ ʦʩʠ ʩ ʜʘʪʯʠʢʘʤʠ, ʩ ʧʦ-
ʤʦʱʴʶ ʢʦʪʦʨʳʭ ʠ ʦʧʨʝʜʝʣʷʶʪʩʷ ʥʘʧʨʘʚʣʝʥʠʝ ʠ ʩʢʦʨʦʩʪʴ ʧʝʨʝʤʝʱʝʥʠʷ 
ʤʳʰʠ. ʅʝʢʦʪʦʨʦʝ ʚʨʝʤʷ ʚ ʢʘʯʝʩʪʚʝ ʜʘʪʯʠʢʦʚ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʥʝʧʨʦʚʦ-
ʜʷʱʠʝ ʜʠʩʢʠ ʩ ʥʘʥʝʩʝʥʥʳʤʠ ʧʝʯʘʪʥʳʤ ʩʧʦʩʦʙʦʤ ʢʦʥʪʘʢʪʘʤʠ, ʢʦʪʦʨʳʝ 
ʧʦʦʯʝʨʝʜʥʦ ʤʦʛʣʠ ʩʦʧʨʠʢʘʩʘʪʴʩʷ ʩ ʦʜʥʠʤ ʥʝʧʦʜʚʠʞʥʳʤ ʢʦʥʪʘʢʪʦʤ. ʇʨʠ 
ʪʘʢʦʤ ʚʥʫʪʨʝʥʥʝʤ ʫʩʪʨʦʡʩʪʚʝ ʤʳʰʴ ʙʳʣʘ ʧʨʘʢʪʠʯʝʩʢʠ ʧʦʣʥʦʩʪʴʶ çʤʝ-
ʭʘʥʠʯʝʩʢʦʡè. 

ʅʦ, ʢʘʢ ʠʟʚʝʩʪʥʦ, ʤʝʭʘʥʠʢʘ ï ʚʝʱʴ ʥʝ ʦʯʝʥʴ ʥʘʜʝʞʥʘʷ, ʧʦʵʪʦʤʫ ʚʧʦ-
ʩʣʝʜʩʪʚʠʠ (ʜʘ ʠ ʜʦ ʩʠʭ ʧʦʨ) ʧʦʜʘʚʣʷʶʱʝʝ ʯʠʩʣʦ ʢʦʤʧʴʶʪʝʨʥʳʭ ʤʳh ʝʡ 
ʩʪʘʣʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʦʧʪʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʡ ʧʨʠʥʮʠʧ ʢʦʜʠʨʦʚʘʥʠʷ ʧʝʨʝ-
ʤʝʱʝʥʠʷ. ʅʘ ʩʤʝʥʫ ʤʝʭʘʥʠʯʝʩʢʠʤ ʰʠʬʨʘʪʦʨʘʤ ʧʨʠʰʣʠ ʦʧʪʦʧʘʨʳ: ʩʚʝ-
ʪʦʜʠʦʜ-ʬʦʪʦʜʠʦʜ, ʠʣʠ ʬʦʪʦʨʝʟʠʩʪʦʨ, ʘ ʚ ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ ʜʘʞʝ ʬʦʪʦ-
ʪʨʘʥʟʠʩʪʦʨ. ʊʘʢʘʷ ʧʘʨʘ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʧʦ ʨʘʟʥʳʝ ʩʪʦʨʦʥʳ ʦʪ ʜʠʩʢʘ ʩ 
ʧʨʦʨʝʟʷʤʠ. ʇʦʨʷʜʦʢ, ʚ ʢʦʪʦʨʦʤ ʦʩʚʝʱʘʶʪʩʷ ʬʦʪʦʯʫʚʩʪʚʠʪʝʣʲʥʳʝ ʵʣʝ-
ʤʝʥʪʳ, ʦʧʨʝʜʝʣʷʝʪ ʥʘʧʨʘʚʣʝʥʠʝ ʧʝʨʝʤʝʱʝʥʠʷ ʤʳʰʠ, ʘ ʯʘʩʪʦʪʘ ʧʨʠʭʦ-
ʜʷʱʠʭ ʦʪ ʥʠʭ ʠʤʧʫʣʴʩʦʚ ï ʩʢʦʨʦʩʪʴ. 

ʉʝʛʦʜʥʷ ʥʝ ʚʩʝ ʤʳʰʠ ʠʩʧʦʣʴʟʫʶʪ ʦʜʠʥʘʢʦʚʳʡ ʩʧʦʩʦʙ ʧʝʨʝʤʝʱʝʥʠʷ. 
ʅʘʧʨʠʤʝʨ ʤʳʰʴ Honeywell ʠʤʝʝʪ ʫʥʠʢʘʣʴʥʳʡ ʟʘʧʘʪʝʥʪʦʚʘʥʥʳʡ ʜʠʟʘʡʥ. 
ɺʤʝʩʪʦ ʦʙʳʯʥʦʛʦ ʰʘʨʘ ʵʪʘ ʤʳʰʴ ʠʤʝʝʪ ʜʚʝ çʥʦʞʢʠè. ʕʪʠ çʥʦʞʢʠè ʚ̫-
ʣʷʶʪʩʷ ʯʘʩʪʴʶ ʍ-ʋ-ʤʝʭʘʥʠʟʤʘ ʦʧʪʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʦʛʦ ʰʠʬʨʘʪʦʨʘ. 

ʅʘʧʦʤʥʠʤ, ʯʪʦ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʝ ʤʳʰʠ ʠʤʝʶʪ ʣʠʙʦ ʜʚʝ, 
ʣʠʙʦ ʪʨʠ ʢʥʦʧʢʠ. ʄʳʰʠ ʦʪ Microsoft, ʥʘʯʠʥʘʷ ʩʦ ʩʚʦʝʡ ʟʝʣʝʥʦʛʣʘʟʦʡ ʧʨʘ-
ʨʦʜʠʪʝʣʴʥʠʮʳ (ʧʝʨʚʘʷ ʤʳʰʴ ʠʤʝʣʘ ʜʚʝ ʢʥʦʧʢʠ ʟʝʣʝʥʦʛʦ ʮʚʝʪʘ), ʠʤʝʶʪ 
ʪʦʣʴʢʦ ʜʚʝ ʢʥʦʧʢʠ, ʘ ʚʦʪ ʤʳʰʠ Mouse System ï ʪʨʠ. ʉʪʦʠʪ, ʧʨʘʚʜʘ, ʦʪ-
ʤʝʪʠʪʴ, ʯʪʦ ʙʦʣʴʰʠʥʩʪʚʦ ʧʨʠʢʣʘʜʥʳʭ ʧʨʦʛʨʘʤʤʥʳʭ ʩʠʩʪʝʤ ʦʨʠʝʥʪʠʨʦ-
ʚʘʥʦ, ʚʦʦʙʱʝ ʛʦʚʦʨʷ, ʥʘ ʥʝʢʫʶ ʦʜʥʦʢʥʦʧʦʯʥʫʶ ʤʳʰʴ, ʧʦʩʢʦʣʴʢʫ ʦʩʪʘʚ-
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ʰʠʝʩʷ ʢʥʦʧʢʠ ʣʠʙʦ ʚʦʦʙʱʝ ʥʝ ʠʩʧʦʣʴʟʫʶʪʩʷ, ʣʠʙʦ ʵʤʫʣʠʨʫʶʪ ʦʧʨʝʜʝ-
ʣʝʥʥʳʝ ʢʣʘʚʠʰʠ ʢʣʘʚʠʘʪʫʨʳ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʪʨʠ ʨʘʟʣʠʯʥʳʭ ʩʧʦʩʦʙʘ ʧʦʜ-
ʢʣʶʯʝʥʠʷ ʤʳʰʠ (ʤʳ ʥʝ ʙʫʜʝʤ ʨʘʩʩʤʘʪʨʠʚʘʪʴ çʙʝʩʭʚʦʩʪʳʭè ʨʘʜʠʦ- ʠ 
ʠʥʳʭ ʨʝʜʢʠʭ ʤʳʰʝʡ). ʉʘʤʳʤ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤ ʜʣʷ ʥʘʩʪʦʣʴʥʳʭ IBM-
ʩʦʚʤʝʩʪʠʤʳʭ ʢʦʤʧʴʶʪʝʨʦʚ ʷʚʣʷʝʪʩʷ ʧʦʜʢʣʶʯʝʥʠʝ ʯʝʨʝʟ ʧʦʩʣʝʜʦʚʘ-
ʪʝʣʴʥʳʡ ʧʦʨʪ (ʠʥʪʝʨʬʝʡʩ RS232). ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʧʨʦʠʩʭʦʜʠʪ ʧʦʜʢʣʶʯʝ-
ʥʠʝ ʧʦʜʘʚʣʷʶʱʝʛʦ ʢʦʣʠʯʝʩʪʚʘ ʤʳʰʝʡ ʨʘʟʣʠʯʥʳʭ ʬʠʨʤ-ʧʨʦʠʟʚʦʜʠʪʝ-
ʣʝʡ. ʄʝʥʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʪʘʢ ʥʘʟʳʚʘʝʤʳʝ ʤʳʰʠ ʩ ʰʠʥʥʳʤ ʠʥʪʝʨ-
ʬʝʡʩʦʤ (bus-mouse) ʦʪ ʬʠʨʤʳ Microsoft, ʢʦʪʦʨʳʝ ʜʣʷ ʩʚʦʝʛʦ ʧʦʜʢʣʶʯʝ-
ʥʠʷ ʪʨʝʙʫʶʪ ʩʧʝʮʠʘʣʴʥʫ  ʁʧʣʘʪʫ, ʪʦ ʝʩʪʴ ʦʩʦʙʳʡ çʤʳʰʠʥʳʡè ʧʦʨʪ. ʉʨʘ-
ʟʫ ʟʘʤʝʪʠʤ, ʯʪʦ ʤʳʰʠ ʵʪʦʛʦ ʚʠʜʘ ʧʨʝʜʩʪʘʚʣʷʶʪ ʫ ʥʘʩ ʚ ʩʪʨʘʥʝ ʥʝʢʠʡ ʨʘ-
ʨʠʪʝʪ. ʅʫ ʠ ʪʨʝʪʴʝʡ ʨʘʟʥʦʚʠʜʥʦʩʪʴʶ ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʤʳʰʝʡ çʚ ʩʪʠʣʝ 
PS/2è, ʢʦʪʦʨʳʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʚ ʢʦʤʧʴʶʪʝʨʘʭ ʘʥʘʣʦ-
ʛʠʯʥʦʡ ʩʝʨʠʠ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘʠʙʦʣʴʰʠʡ ʠʥʪʝʨʝʩ ʜʣʷ ʤʘʩʩʦʚʦʛʦ ʧʦʣʴ-
ʟʦʚʘʪʝʣʷ ʧʨʝʜʩʪʘʚʣʷʶʪ ʪʦʣʴʢʦ ʪʝ ʤʳʰʠ, ʢʦʪʦʨʳʝ ʧʦʜʢʣʶʯʘʶʪʩʷ ʯʝʨʝʟ 
ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʡ ʧʦʨʪ ʢʦʤʧʴʶʪʝʨʘ. 

ʌʠʟʠʯʝʩʢʠ ʢʘʞʜʘʷ ʪʘʢʘʷ ʤʳʰʴ ʥʘ ʩʚʦʝʤ çʭʚʦʩʪʝè ʠʤʝʝʪ ʨʘʟʲʝʤ ʪʠ-
ʧʘ DB-9. ɺ ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ ʚ ʢʦʤʧʣʝʢʪʝ ʩ ʤʳʰʴʶ ʧʦʩʪʘʚʣʷʝʪʩʷ ʠ ʧʝ-
ʨʝʭʦʜʥʦʝ ʫʩʪʨʦʡʩʪʚʦ ʩ DB-9 ʥʘ DB25, ʧʦʩʢʦʣʴʢʫ ʥʘ ʥʝʢʦʪʦʨʳʭ ʢʦʤʧʴʶ-
ʪʝʨʘʭ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʡ ʧʦʨʪ ʤʦʞʝʪ ʠʤʝʪʴ ʠʤʝʥʥʦ ʪʘʢʦʡ ʨʘʟʲʝʤ. 

ʅʝʦʪʲʝʤʣʝʤʦʡ ʯʘʩʪʴʶ ʢʦʤʧʣʝʢʪʘ ʧʦʩʪʘʚʢʠ ʤʳʰʠ ʷʚʣʷʝʪʩʷ ʜʠʩʢʝʪʘ, 
ʥʘ ʢʦʪʦʨʦʡ ʟʘʧʠʩʘʥʳ ʧʨʦʛʨʘʤʤʳ ʫʩʪʘʥʦʚʢʠ ʠ ʪʝʩʪʠʨʦʚʘʥʠʷ, ʘ ʪʘʢʞʝ 
ʜʨʘʡʚʝʨ (ʦʙʳʯʥʦ ʚ ʚʠʜʝ ʬʘʡʣʦʚ ʪʠʧʘ ʉʆʄ ʠ SYS). ʏʘʩʪʦ ʚ ʢʦʤʧʣʝʢʪʝ 
ʧʦʩʪʘʚʣʷʶʪʩʷ ʧʨʦʛʨʘʤʤʳ ï ʛʝʥʝʨʘʪʦʨʳ ʤʝʥʶ. ʆʥʠ ʧʦʟʚʦʣʷʶʪ ʧʦʣʴʟʦʚʘ-
ʪʝʣʶ ʩʦʟʜʘʚʘʪʴ ʥʘ ʵʢʨʘʥʝ ʦʜʥʦ ʠʣʠ ʥʝʩʢʦʣʴʢʦ ʤʝʥʶ ʠ çʥʘʯʠʥʷʪʴè ʠʭ 
ʧʫʥʢʪʳ ʫʧʨʘʚʣʝʥʠʷ ʨʘʟʣʠʯʥʳʤʠ ʢʦʤʘʥʜʘʤʠ. ʇʨʠʢʣʘʜʥʘʷ ʧʨʦʛʨʘʤʤʘ ʤʦ-
ʞʝʪ ʧʦʣʫʯʠʪʴ ʫʢʘʟʘʥʥʫʶ ʤʳʰʴʶ ʢʦʤʘʥʜʫ ʪʦʯʥʦ ʪʘʢ ʞʝ, ʢʘʢ ʝʩʣʠ ʙʳ ʵʪʘ 
ʢʦʤʘʥʜʘ ʙʳʣʘ ʚʚʝʜʝʥʘ ʩ ʢʣʘʚʠʘʪʫʨʳ. ʅʝʢʦʪʦʨʳʝ çʙʣʘʛʦʨʦʜʥʳʝè ʤʳʰʠ 
ʢʦʤʧʣʝʢʪʫʶʪʩʷ ʪʘʢʞʝ ʧʨʦʛʨʘʤʤʘʤʠ ʨʠʩʦʚʘʥʠʷ ʪʠʧʘ ʫʧʨʦʱʝʥʥʦʡ 
PaintBrush. 

ʄʳʰʠ ʦʪ Microsoft, ʠʤʝʶʱʠʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʡ ʠʥʪʝʨʬʝʡʩ, ʠ,  
ʨʘʟʫʤʝʝʪʩʷ, ʠʤ ʧʦʜʦʙʥʳʝ ʜʣʷ ʧʝʨʝʜʘʯʠ ʧʨʦʮʝʩʩʦʨʫ ʠʩʧʦʣʴʟʫʶʪ 
3-ʙʘʡʪʦʚʳʡ ʬʦʨʤʘʪ, ʩʦʜʝʨʞʘʱʠʡ ʠʥʬʦʨʤʘʮʠʶ ʦ ʧʦʟʠʮʠʠ ʤʳʰʠ ʠ ʩʦ-
ʩʪʦʷʥʠʠ ʢʥʦʧʦʢ. 

ʅʝ ʚʩʝ ʤʳʰʠ ʠʩʧʦʣʴʟʫʶʪ ʬʦʨʤʘʪ ʧʝʨʝʜʘʯʠ, ʧʨʝʜʣʦʞʝʥʥʳʡ ʬʠʨʤʦʡ 
Microsoft. ʅʘʧʨʠʤʝʨ, ʪʨʸʭʢʣʘʚʠʰʥʘʷ ʤʳʰ ɹMouse System ʠ ʩʦʚʤʝʩʪʠʤʳʝ 
ʩ ʥʝʡ ʩʠʩʪʝʤʳ ʧʝʨʝʜʘʶʪ ʜʘʥʥʳʝ ʚ 5-ʙʘʡʪʦʚʦʤ ʬʦʨʤʘʪʝ. ʈʘʟʥʠʮʘ ʚ 
ʬʦʨʤʘʪʘʭ ʧʨʠʚʦʜʠʪ ʢ ʪʦʤʫ, ʯʪʦ ʜʨʘʡʚʝʨ (ʧʨʦʛʨʘʤʤʘ ʫʧʨʘʚʣʝʥʠʷ) ʦʜʥʦʡ 
ʤʳʰʠ ʥʝ ʨʘʙʦʪʘʝʪ ʩ ʜʨʫʛʦʡ. 

 

4.18 ʄʦʜʝʤʳ ʠ ʬʘʢʩ-ʤʦʜʝʤʳ 
 

ɹʝʟ ʤʦʜʝʤʘ ʥʝʤʳʩʣʠʤʘ ʩʠʩʪʝʤʘ ʵʣʝʢʪʨʦʥʥʳʭ ʢʦʤʤʫʥʠʢʘʮʠʡ. ʕʪʦ 
ʧʦʟʚʦʣʷʝʪ ʚʘʤ ʚʢʣʶʯʠʪʴʩʷ ʚ ʫʚʣʝʢʘʪʝʣʴʥʳʡ, ʘ ʩʝʛʦʜʥʷ ʫʞʝ ʠ ʧʨʦʩʪʦ 
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ʞʠʟʥʝʥʥʦ ʥʝʦʙʭʦʜʠʤʳʡ ʤʠʨ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʧʦʪʦʢʦʚ, ʵʣʝʢʪʨʦʥʥʳʭ ʙʘʟ 
ʜʘʥʥʳʭ, ʵʣʝʢʪʨʦʥʥʦʡ ʧʦʯʪʳ, ʵʣʝʢʪʨʦʥʥʳʭ ʩʧʨʘʚʦʯʥʠʢʦʚ, ʵʣʝʢʪʨʦʥʥʳʭ 
ʜʦʩʦʢ ʦʙʲʷʚʣʝʥʠʡ ʠ ʪ.ʜ. 

ɽʩʣʠ ʚʳ ʭʦʪʠʪʝ ʦʧʝʨʘʪʠʚʥʦ ʧʝʨʝʜʘʪʴ ʬʘʡʣ (ʩ ʧʨʦʛʨʘʤʤʦʡ, ʢʘʨʪʠʥ-

ʢʦʡ ʠʣʠ ʩʦʦʙʱʝʥʠʝʤ) ʚʘʰʝʤʫ ʩʦʪʨʫʜʥʠʢʫ, ʪʦ ʩ ʧʦʤʦʱʴʶ ʤʦʜʝʤʘ ʵʪʦ ʜʝ-
ʣʘʝʪʩʷ ʵʣʝʤʝʥʪʘʨʥʦ. ʀʩʧʦʣʴʟʫʷ ʩʧʝʮʠʘʣʴʥʫʶ ʠʥʬʦʨʤʘʮʠʦʥʥʫʶ ʧʨʦ-
ʛʨʘʤʤʫ, ʚʳ ʟʚʦʥʠʪʝ ʧʦ ʪʝʣʝʬʦʥʫ ʩʚʦʝʤʫ ʧʘʨʪʥʝʨʫ, ʤʦʜʝʤʳ ʥʘ ʚʘʰʠʭ 
ʢʦʤʧʴʶʪʝʨʘʭ çʜʦʛʦʚʘʨʠʚʘʶʪʩè̫ ʜʨʫʛ ʩ ʜʨʫʛʦʤ ʦʙ ʫʩʪʘʥʦʚʣʝʥʠʠ ʩʦʝʜʠ-
ʥʝʥʠʷ, ʠ ʧʦʩʣʝ ʵʪʦʛʦ, ʠʩʧʦʣʴʟʫʷ ʩʧʝʮʠʘʣʴʥʳʡ ʧʨʦʪʦʢʦʣ ʧʝʨʝʜʘʯʠ ʜʘʥ-
ʥʳʭ, ʚʳ ʧʝʨʝʜʘʝʪʝ ʬʘʡʣ ʥʘ ʫʜʘʣʝʥʥʳʡ ʢʦʤʧʴʶʪʝʨ. 

ɺʪʦʨʘʷ ʫʩʣʫʛʘ (ʥʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʦʥʘ ʷʚʣʷʝʪʩʷ ʙʝʩʧʣʘʪʥʦʡ, 
ʢʦʥʝʯʥʦ, ʝʩʣʠ ʥʝ ʫʯʠʪʳʚʘʪʴ ʧʣʘʪʫ ʟʘ ʟʘʥʷʪʫʶ ʪʝʣʝʬʦʥʥʫʶ ʣʠʥʠʶ) ï ʦʙ-
ʤʝʥ ʠʥʬʦʨʤʘʮʠʝʡ ʩ BBS (Buleten Board System) ʵʣʝʢʪʨʦʥʥʦʡ ʜʦʩʢʠ ʦʙʲ-
ʷʚʣʝʥʠʡ. ʉʝʡʯʘʩ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʙʳʚʰʝʛʦ ʉʉʉʈ ʠʤʝʝʪʩʷ ʫʞʝ ʥʝʩʢʦʣʴʢʦ 
ʪʳʩʷʯ BBS. ʌʠʟʠʯʝʩʢʠ BBS ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʇʂ ʩʦ ʩʧʝʮʠʘʣʴʥʳʤ 
ʧʨʦʛʨʘʤʤʥʳʤ ʦʙʝʩʧʝʯʝʥʠʝʤ, ʢʦʪʦʨʳʡ ʯʝʨʝʟ ʤʦʜʝʤ ʧʦʜʢʣʶʯʝʥ ʢ ʦʙʳʯ-
ʥʦʡ ʪʝʣʝʬʦʥʥʦʡ ʩʝʪʠ. ʇʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʚʦʟ-
ʤʦʞʥʦʩʪʴ ʣʶʙʦʤʫ ʜʦʟʚʦʥʠʚʰʝʤʫʩʷ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʪʴʩʷ ʚ BBS ʠ ʨʘʙʦ-
ʪʘʪʴ ʚ ʥʝʡ. 

BBS ʤʦʛʫʪ ʙʳʪʴ ʩʚʷʟʘʥʳ ʤʝʞʜʫ ʩʦʙʦʡ. ʇʨʠ ʵʪʦʤ ʝʩʪʴ ʚʦʟʤʦʞʥʦʩʪʴ 
ʧʦʩʳʣʘʪʴ ʵʣʝʢʪʨʦʥʥʳʝ ʩʦʦʙʱʝʥʠʷ (ʠ ʜʘʞʝ ʙʠʥʘʨʥʳʝ ʬʘʡʣʳ) ʧʦʣʴʟʦʚʘ-
ʪʝʣʶ, ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʦʤʫ ʥʘ ʜʨʫʛʦʤ ʫʟʣʝ ʩʝʪʠ BBS. ʉʠʩʪʝʤʘ BBS 
ʠʤʝʝʪ ʩʚʦʶ ʢʦʥʩʪʠʪʫʮʠʶ ï ʧʨʘʚʠʣʘ ʧʦʚʝʜʝʥʠʷ ʯʣʝʥʦʚ ʩʠʩʪʝʤʳ. ʋʟʝʣ 
BBS ʩʦʜʝʨʞʠʪ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʬʘʡʣʦʚ, ʨʘʟʙʠʪʳʭ ʧʦ ʪʝʤʘʤ. ʈʘʙʦ-
ʪʘʷ ʚ ʩʠʩʪʝʤʝ, ʚʳ ʤʦʞʝʪʝ ʧʨʦʩʤʦʪʨʝʪʴ ʩʧʠʩʦʢ ʬʘʡʣʦʚ ʠ çʧʝʨʝʢʘʯʘʪʴè ʥʘ 
ʩʚʦʡ ʢʦʤʧʴʶʪʝʨ ʬʘʡʣʳ, ʢʦʪʦʨʳʝ ʚʘʩ ʟʘʠʥʪʝʨʝʩʦʚʘʣʠ. 

ʅʘʨʷʜʫ ʩ ʵʪʠʤ, ʩʪʨʝʤʠʪʝʣʴʥʦ ʨʘʟʚʠʚʘʝʪʩʷ ʜʨʫʛʦʝ ʥʘʧʨʘʚʣʝʥʠʝ ʢʦʤ-
ʧʴʶʪʝʨʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ï ʦʙʱʝʥʠʝ ʢʦʤʧʴʶʪʝʨʦʚ ʤʝʞʜʫ ʩʦʙʦʡ ʯʝʨʝʟ ʤʠ-
ʨʦʚʳʝ ʩʝʪʠ ʩ ʧʦʤʦɦ ʴʶ ʨʘʟʣʠʯʥʳʭ ʢʦʤʤʫʥʠʢʘʮʠʡ. 

ʂʨʫʧʥʝʡʰʝʡ ʛʣʦʙʘʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʦʡ ʷʚʣʷʝʪʩʷ ʩʝʪʴ 
Internet, ʢʦʪʦʨʘʷ ʚ ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʠ ʥʝ ʠʤʝʝʪ ʦʧʨʝʜʝʣʝʥʥʦʡ ʦʨʛʘʥʠʟʘ-
ʮʠʦʥʥʦʡ ʩʪʨʫʢʪʫʨʳ ʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʥʝʢʠʡ ʢʦʥʛʣʦʤʝʨʘʪ ʩʘʤʦʩʪʦʷ-
ʪʝʣʴʥʳʭ ʢʦʤʧʴʶʪʝʨʥʳʭ ʩʝʪʝʡ, ʩʦʟʜʘʥʥʳʭ ʫʩʠʣʠʷʤʠ ʨʘʟʣʠʯʥʳʭ ʧʨʘʚʠ-
ʪʝʣʴʩʪʚ, ʥʘʫʯʥʳʭ, ʢʦʤʤʝʨʯʝʩʢʠʭ ʠ ʥʝʢʦʤʤʝʨʯʝʩʢʠʭ ʦʨʛʘʥʠʟʘʮʠʡ. 

ɿʘ 1996 ʛʦʜ ʚ ʄʦʩʢʚʝ ʢʦʣʠʯʝʩʪʚʦ WWW (World Wide Web ï ɺʩʝʤʠʨ-
ʥʘʷ ʧʘʫʪʠʥʘ) ʩʝʨʚʝʨʦʚ (ʫʟʣʦʚ) ʚʦʟʨʦʩʣʦ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ ʩ 30 ʥʘ ʥʘʯʘʣʦ 
ʛʦʜʘ ʜʦ 500 ʢ ʢʦʥʮʫ ʛʦʜʘ. 

ʆʩʥʦʚʥʦʡ ʬʦʨʤʦʡ ʩʝʪʝʚʳʭ ʢʦʤʤʫʥʠʢʘʮʠʡ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʷʚʣʷ-
ʝʪʩʷ ʵʣʝʢʪʨʦʥʥʘʷ ʧʦʯʪʘ (E-mail). ʂʘʞʜʳʡ ʧʦʣʴʟʦʚʘʪʝʣʴ, ʧʦʜʢʣʶʯʝʥʥʳʡ ʢ 
E-mail, ʠʤʝʝʪ ʩʚʦʡ ʵʣʝʢʪʨʦʥʥʳʡ ʘʜʨʝʩ, ʥʘʧʨʠʤʝʨ: grigri@finec.ru (ʘʜʨʝʩ 
ʧʨʝʧʦʜʘʚʘʪʝʣʷ ʥʘʰʝʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ). ʉ ʧʦʤʦʱʴʶ ʩʧʝʮʠʘʣʴʥʦʛʦ ʧʨʦ-
ʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʚʘʰʝ ʧʦʩʣʘʥʠʝ ʙʫʜʝʪ ʦʪʧʨʘʚʣʝʥʦ ʚ ʣʶʙʫʶ ʪʦʯʢʫ 
ʤʠʨʘ, ʛʜʝ ʥʘʭʦʜʠʪʩʷ ʧʦʣʫʯʘʪʝʣʴ, ʵʣʝʢʪʨʦʥʥʳʡ ʘʜʨʝʩ ʢʦʪʦʨʦʛʦ ʚr  ʫʢʘʟʘ-
ʣʠ. ʕʪʘ ʦʧʝʨʘʮʠʷ ʟʘʥʠʤʘʝʪ ʤʠʥʫʪʳ, ʜʘʞʝ ʝʩʣʠ ʘʜʨʝʩʘʪ ʥʘʭʦʜʠʪʩʷ ʥʘ 
ʜʨʫʛʦʤ ʢʦʥʪʠʥʝʥʪʝ. 
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ʆʜʥʘʢʦ ʚʦʟʤʦʞʥʦʩʪʠ Internet ʥʘʤʥʦʛʦ ʰʠʨʝ, ʯʝʤ ʧʨʦʩʪʦʡ ʦʙʤʝʥ ʩʦ-
ʦʙʱʝʥʠʷʤʠ ʤʝʞʜʫ ʦʪʜʝʣʴʥʳʤʠ ʣʶʜʴʤʠ. ʉ ʧʦʤʦʱʴʶ ʵʪʦʡ ʩʝʪʠ ɺʳ ʤʦʞʝ-
ʪʝ ʧʦʣʫʯʠʪʴ ʜʦʩʪʫʧ ʢ ʦʢʝʘʥʫ ʠʥʬʦʨʤʘʮʠʠ, ʮʠʨʢʫʣʠʨʫʶʱʝʡ ʧʦ ʧʣʘʥʝʪʝ, 
ʦʙʲʝʤ ʢʦʪʦʨʦʡ ʥʝʚʦʟʤʦʞʥʦ ʥʠ ʧʝʨʝʯʠʩʣʠʪʴ, ʥʠ ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʪʴ. 

ʂʦʛʜʘ ʢʦʤʧʴʶʪʝʨ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʦʙʤʝʥʘ ʠʥʬʦʨʤʘʮʠʝʡ ʧʦ ʪʝʣʝ-
ʬʦʥʥʦʡ ʩʝʪʠ, ʥʝʦʙʭʦʜʠʤʦ ʫʩʪʨʦʡʩʪʚʦ, ʢʦʪʦʨʦʝ ʤʦʞʝʪ ʧʨʠʥʷʪʴ ʩʠʛʥʘʣ ʠʟ 
ʪʝʣʝʬʦʥʥʦʡ ʩʝʪʠ ʠ ʧʨʝʦʙʨʘʟʦʚʘʪʴ ʝʛʦ ʚ ʮʠʬʨʦʚʫʶ ʠʥʬʦʨʤʘʮʠʶ. ʅʘ ʚʳ-
ʭʦʜʝ ʵʪʦʛʦ ʫʩʪʨʦʡʩʪʚʘ ʠʥʬʦʨʤʘʮʠʷ ʧʦʜʚʝʨʛʘʝʪʩʷ ʄʆɼʫʣʷʮʠʠ, ʘ ʥʘ ʚʭʦ-
ʜʝ ɼɽʄʦʜʫʣʷʮʠʠ, ʦʪʩʶʜʘ ʠ ʥʘʟʚʘʥʠʝ ʄʆɼɽʄ. ʅʘʟʥʘʯʝʥʠʝ ʤʦʜʝʤʘ ʟʘ-
ʢʣʶʯʘʝʪʩʷ ʚ ʟʘʤʝʥʝ ʩʠʛʥʘʣʘ, ʧʦʩʪʫʧʘʶʱʝʛʦ ʠʟ ʢʦʤʧʴʶʪʝʨʘ (ʩʦʯʝʪʘʥʠʝ 
ʥʫʣʝʡ ʠ ʝʜʠʥʠʮ), ʵʣʝʢʪʨʠʯʝʩʢʠʤ ʩʠʛʥʘʣʦʤ ʩ ʯʘʩʪʦʪʦʡ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ 
ʨʘʙʦʯʝʤʫ ʜʠʘʧʘʟʦʥʫ ʪʝʣʝʬʦʥʥʦʡ ʣʠʥʠʠ. 

ʇʨʝʞʜʝ ʯʝʤ ʧʝʨʝʡʪʠ ʢ ʦʧʠʩʘʥʠʶ ʬʘʢʩ-ʤʦʜʝʤʦʚ ʜʣʷ ʢʦʤʧʴʶʪʝʨʦʚ, 
ʥʝʦʙʭʦʜʠʤʦ ʧʦʷʩʥʠʪʴ, ʯʪʦ ʪʘʢʦʝ ʬʘʢʩ ʠʣʠ ʬʘʢʩʠʤʠʣʴʥʳʡ ʘʧʧʘʨʘʪ ʚ ʯʘ-
ʩʪʥʦʩʪʠ. 

ʌʘʢʩʠʤʠʣʴʥʳʡ ʘʧʧʘʨʘʪ (ʜʘʣʝʝ ʧʨʦʩʪʦ ʬʘʢʩ ʠʣʠ ʪʝʣʝʬʘʢʩ) ʩʣʫʞʠʪ 
ʜʣʷ ʧʝʨʝʜʘʯʠ ʠʣʠ ʧʨʠʝʤʘ ʛʨʘʬʠʯʝʩʢʠʭ ʠ ʪʝʢʩʪʦʚʳʭ ʯʝʨʥʦ-ʙʝʣʳʭ ʠʟʦ-
ʙʨʘʞʝʥʠʡ ʧʦ ʪʝʣʝʬʦʥʥʳʤ ʣʠʥʠʷʤ. ɺʳʛʣʷʜʠʪ ʢʘʢ ʙʦʣʴʰʦʡ ʪʝʣʝʬʦʥʥʳʡ 
ʘʧʧʘʨʘʪ, ʠ ʠʤ ʤʦʞʥʦ ʧʦʣʴʟʦʚʘʪʴʩʷ ʢʘʢ ʦʙʳʯʥʳʤ ʪʝʣʝʬʦʥʦʤ. ʅʦ, ʚ ʦʪʣʠ-
ʯʠʝ ʦʪ ʦʙʳʯʥʦʛʦ ʪʝʣʝʬʦʥʘ, ʚ ʥʝʛʦ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʨʫʣʦʥ ʪʝʨʤʦʙʫʤʘʛʠ 
(ʜʣʷ ʨʘʩʧʝʯʘʪʢʠ ʧʦʣʫʯʘʝʤʦʛʦ ʠʟʦʙʨʘʞʝʥʠʷ), ʝʩʪʴ ʪʘʢʞʝ ʘʚʪʦʦʪʚʝʪʯʠʢ. 
ɽʩʣʠ ʚʳ ʭʦʪʠʪʝ ʧʦʣʴʟʦʚʘʪʴʩʷ ʬʘʢʩʦʤ ʦʜʥʦʚʨʝʤʝʥʥʦ ʠ ʢʘʢ ʪʝʣʝʬʦʥʦʤ, ʠ 
ʢʘʢ ʘʚʪʦʦʪʚʝʪʯʠʢʦʤ, ʠ ʜʣʷ ʧʨʠʝʤʘ/ʦʪʧʨʘʚʢʠ ʬʘʢʩʦʚʳʭ ʠʟʦʙʨʘʞʝʥʠʡ, ʪʦ 
ʚʘʤ ʥʘʜʦ ʫʩʪʘʥʦʚʠʪʴ ʘʚʪʦʤʘʪʠʯʝʩʢʦʝ ʩʨʘʙʘʪʳʚʘʥʠʝ ʘʚʪʦʦʪʚʝʪʯʠʢʘ ʠ 
ʬʘʢʩʘ ʥʘ ʧʷʪʳʡ-ʰʝʩʪʦʡ ʟʚʦʥʦʢ ʪʝʣʝʬʦʥʘ. ɽʩʣʠ ʚʳ ʫʩʧʝʝʪʝ ʧʦʜʥʷʪʴ 
ʪʨʫʙʢʫ ʨʘʥʴʰʝ, ʪʦ ʙʫʜʝʪʝ ʨʘʟʛʦʚʘʨʠʚʘʪʴ ʢʘʢ ʧʦ ʦʙʳʯʥʦʤʫ ʪʝʣʝʬʦʥʫ 
(ʚʧʨʦʯʝʤ, ʥʠʯʪʦ ʥʝ ʤʝʰʘʝʪ ʚʘʤ ʧʨʠ ʵʪʦʤ ʚ ʣʶʙʦʡ ʤʦʤʝʥʪ ʚʢʣʶʯʠʪʴ ʬʘʢʩ 
ʥʘ ʧʨʠʝʤ ʠʣʠ ʦʪʧʨʘʚʢʫ ʠʟʦʙʨʘʞʝʥʠʡ, ʥʘʞʘʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʫʶ ʢʥʦʧʢʫ). 
ʉʪʘʥʜʘʨʪʥʳʡ ʧʨʠʤʝʨ ʪʘʢʦʛʦ ʨʦʜʘ ʬʘʢʩʘ ï ʬʘʢʩ Panasonic KX-F110ɺ. 

ʌʘʢʩʠʤʠʣʴʥʳʝ ʘʧʧʘʨʘʪʳ, ʚ ʦʩʥʦʚʥʦʤ, ʠʩʧʦʣʴʟʫʶʪʩʷ ʦʨʛʘʥʠʟʘʮʠʷʤʠ 
ʜʣʷ ʦʪʧʨʘʚʢʠ ʠ ʧʨʠʝʤʘ ʩʯʝʪʦʚ, ʜʦʢʫʤʝʥʪʦʚ. ʊʝ ʞʝ ʩʘʤʳʝ ʬʫʥʢʮʠʠ ʧʦ-
ʟʚʦʣʠʪ ʚʳʧʦʣʥʠʪʴ ʠ ʬʘʢʩ-ʤʦʜʝʤʥʘʷ ʧʣʘʪʘ ʩʦʚʤʝʩʪʥʦ ʩ ʢʦʤʧʴʶʪʝʨʦʤ 
(ʦʙʳʯʥʳʡ ʪʝʣʝʬʦʥ ʧʨʠ ʵʪʦʤ ʚʢʣʶʯʘʝʪʩʷ ʧʘʨʘʣʣʝʣʴʥʦ). ʅʦ ʪʘʢʦʡ ʚʘʨʠ-
ʘʥʪ ʬʘʢʩʦʚʦʛʦ ʫʩʪʨʦʡʩʪʚʘ ʤʝʥʝʝ ʫʜʦʙʝʥ. ɺʦ-ʧʝʨʚʳʭ, ʜʣʷ ʘʚʪʦʤʘʪʠʯʝʩʢʦ-
ʛʦ ʧʨʠʝʤʘ ʢʦʤʧʴʶʪʝʨ ʜʦʣʞʝʥ ʙʳʪʴ ʚʩʝʛʜʘ ʚʢʣʶʯʝʥ, ʯʪʦ ʥʝ ʚʩʝʛʜʘ ʧʨʠ-
ʝʤʣʝʤʦ. ɺʦ-ʚʪʦʨʳʭ, ʝʩʣʠ ʚʳ ʜʘʞʝ ʥʘʭʦʜʠʪʝʩʴ ʫ ʪʝʣʝʬʦʥʘ, ʘ ʢʦʤʧʴʶʪʝʨ 
ʥʝ ʚʢʣʶʯʝʥ, ʚʘʤ ʧʨʠʜʝʪʩʷ ʝʛʦ ʚʢʣʶʯʘʪʴ ʠ ʟʘʧʫʩʢʘʪʴ ʩʦʦʪʚʝʪʩʪʚʫʶʱʫʶ 
ʧʨʦʛʨʘʤʤʫ. ɺ-ʪʨʝʪʴʠʭ, ʜʣʷ ʦʪʧʨʘʚʢʠ ʠʟʦʙʨʘʞʝʥʠʷ ʝʛʦ ʥʝʦʙʭʦʜʠʤʦ ʩʧʝʨ-
ʚʘ ʧʝʨʝʚʝʩʪʠ ʚ ʢʦʤʧʴʶʪʝʨ, ʘ ʜʣʷ ʢʦʛʦ ʥʫʞʝʥ ʩʢʘʥʝʨ. ʇʨʘʚʜʘ, ʚʳ ʤʦʞʝʪʝ 
ʧʨʦʩʪʦ ʧʝʨʝʧʝʯʘʪʘʪʴ ʪʝʢʩʪ ʠ ʦʪʧʨʘʚʠʪʴ ʝʛʦ, ʥʦ ʧʨʠ ʵʪʦʤ ʧʦʜʧʠʩʠ ʠʣʠ ʧʝ-
ʯʘʪʴ (ʦʨʛʘʥʠʟʘʮʠʠ) ʧʝʨʝʜʘʪʴ ʥʝʚʦʟʤʦʞʥʦ. 

ʀʟ ʚʩʝʛʦ ʵʪʦʛʦ ʩʣʝʜʫʝʪ ʚʳʚʦʜ: ʬʘʢʩ-ʤʦʜʝʤʥʫʶ ʧʣʘʪʫ (ʚ ʢʘʯʝʩʪʚʝ 
ʬʘʢʩʘ) ʤʦʞʥʦ ʧʨʝʜʧʦʯʝʩʪʴ ʬʘʢʩʦʚʦʤʫ ʘʧʧʘʨʘʪʫ, ʪʦʣʴʢʦ ʝʩʣʠ ʚʳ ʠʩʧʳ-
ʪʳʚʘʝʪʝ ʬʠʥʘʥʩʦʚʳʝ ʟʘʪʨʫʜʥʝʥʠʷ (ʝʝ ʩʪʦʠʤʦʩʪʴ ʦʪ $50) ʠʣʠ ʩʦʙʠʨʘʝ-
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ʪʝʩʴ ʧʦʣʴʟʦʚʘʪʴʩʷ ʝʶ, ʚ ʦʩʥʦʚʥʦʤ, ʥʘ ʧʨʠʝʤ, ʠʣʠ ʝʩʣʠ ʚʳ ʚʦʦʙʱʝ ʦʯʝʥʴ 
ʨʝʜʢʦ ʙʫʜʝʪʝ ʝʶ ʧʦʣʴʟʦʚʘʪʴʩʷ (ʧʦ ʯʘʩʪʠ ʬʘʢʩʘ). 

ʇʦ ʯʘʩʪʠ ʞʝ ʤʦʜʝʤʘ ʬʘʢʩ-ʤʦʜʝʤʥʘʷ ʧʣʘʪʘ ʥʠʯʝʤ ʥʝ ʦʪʣʠʯʘʝʪʩʷ ʦʪ 
ʤʦʜʝʤʥʦʡ ʧʣʘʪʳ. ʀ ʪʘʢʞʝ ʤʦʞʝʪ ʙʳʪʴ ʚʳʧʦʣʥʝʥʘ ʚ ʚʠʜʝ ʚʥʫʪʨʝʥʥʝʛʦ 
(ʚʩʪʘʚʣʷʝʪʩʷ ʚ ʣʶʙʦʡ ʩʣʦʪ ʥʘ çʤʘʪʝʨʠʥʩʢʦʡè ʧʣʘʪʝ) ʠʣʠ ʚ ʚʠʜʝ ʦʪʜʝʣʴ-
ʥʦʛʦ ʙʣʦʢʘ (ʩʦʝʜʠʥʷʝʪʩʷ ʧʦ RS-232). ʌʘʢʩ-ʤʦʜʝʤʥʘʷ ʧʣʘʪʘ ʦʙʳʯʥʦ ʩʪʦʠʪ 
ʯʫʪʴ-ʯʫʪʴ ʜʦʨʦʞʝ ʤʦʜʝʤʥʦʡ. 

ɺʩʝ ʤʦʜʝʤʳ ʠ ʬʘʢʩʳ ʥʘʯʠʥʘʶʪ ʧʝʨʝʜʘʚʘʪʴ ʠʥʬʦʨʤʘʮʠʶ ʚ ʪʝʣʝ-
ʬʦʥʥʫʶ ʣʠʥʠʶ ʩ ʤʘʢʩʠʤʘʣʴʥʦʡ ʩʢʦʨʦʩʪʴʶ, ʥʘ ʢʦʪʦʨʫʶ ʦʥʠ ʨʘʩʩʯʠʪʘʥʳ. 
ɽʩʣʠ ʚ ʣʠʥʠʠ ʙʦʣʴʰʠʝ ʧʦʤʝʭʠ ʠʣʠ ʫ ʜʨʫʛʦʛʦ ʫʩʪʨʦʡʩʪʚʘ ʥʠʞʝ ʤʘʢʩʠ-
ʤʘʣʴʥʘʷ ʩʢʦʨʦʩʪʴ, ʪʦ ʧʨʦʠʩʭʦʜʠʪ ʘʚʪʦʤʘʪʠʯʝʩʢʠʡ ʧʝʨʝʭʦʜ ʥʘ ʙʦʣʝʝ ʥʠʟ-
ʢʫʶ ʩʢʦʨʦʩʪʴ ʠ ʪʘʢ ʜʘʣʝʝ. 

ʄʦʜʝʤʳ ʭʦʪʷ ʠ ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʧʝʨʝʜʘʯʠ ʮʠʬʨʦʙʫʢʚʝʥʥʳʭ ʩʦ-
ʦʙʱʝʥʠʡ, ʥʦ ʩ ʠʭ ʧʦʤʦʱʴʶ ʤʦʞʥʦ ʧʝʨʝʜʘʪʴ ʠ ʛʨʘʬʠʯʝʩʢʠʝ ʠʟʦʙʨʘʞʝʥʠʷ. 
ʅʘʧʨʠʤʝʨ, ʧʝʨʝʜʘʪʴ ʠʛʨʦʚʫʶ ʧʨʦʛʨʘʤʤʫ. ʉ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʦʥʘ ʙʫʜʝʪ 
ʧʝʨʝʜʘʚʘʪʴʩʷ ʚ ʚʠʜʝ ʮʠʬʨʦʙʫʢʚʝʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ (ʪʝʢʩʪ ʧʨʦʛʨʘʤʤʳ), ʩ 
ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʙʫʜʫʪ ʧʝʨʝʜʘʥʳ ʠ ʛʨʘʬʠʯʝʩʢʠʝ ʢʘʨʪʠʥʢʠ, ʢʦʪʦʨʳʝ ʟʘ-
ʰʠʬʨʦʚʘʥʳ ʚ ʵʪʦʡ ʮʠʬʨʦʙʫʢʚʝʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ. ʆʜʥʘʢʦ ʦʢʘʟʳʚʘʝʪʩʷ, 
ʯʪʦ ʜʣʷ ʮʠʬʨʦʙʫʢʚʝʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʩʫʱʝʩʪʚʫʶʪ ʩʚʦʠ ʙʦʣʝʝ ʧʣʦʪʥʳʝ 
ʤʝʪʦʜʳ ʩʞʘʪʠʷ, ʘ ʜʣʷ ʛʨʘʬʠʯʝʩʢʦʛʦ ʠʟʦʙʨʘʞʝʥʳ ï ʩʚʦʠ ʵʬʬʝʢʪʠʚʥʳʝ 
ʤʝʪʦʜʳ ʩʞʘʪʠʷ (ʢʦʪʦʨʳʝ ʠ ʧʨʠʤʝʥʷʶʪʩʷ ʚ ʬʘʢʩʦʚʳʭ ʘʧʧʘʨʘʪʘʭ). ʇʦʵʪʦ-
ʤʫ ʙʦʣʝʝ ʙʳʩʪʨʦ ʧʝʨʝʜʘʚʘʪʴ ʛʨʘʬʠʯʝʩʢʠʝ ʠʟʦʙʨʘʞʝʥʠʷ ʤʦʞʥʦ ʪʦʣʴʢʦ ʩ 
ʧʦʤʦʱʴʶ ʬʘʢʩʠʤʠʣʴʥʦʡ ʩʚʷʟʠ. 

 

4.19 ʂʦʤʧʴʶʪʝʨʥʳʝ ʩʝʪʠ 
 

ʇʦʜ ʣʦʢʘʣʴʥʦʡ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʩʝʪʴʶ (ʃɺʉ) ʦʙʳʯʥʦ ʧʦʥʠʤʘʶʪ 
ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʫʶ ʩʠʩʪʝʤʫ, ʩʦʩʪʦʷʱʫʶ ʠʟ ʜʚʫʭ ʠʣʠ ʙʦʣʝʝ ʢʦʤʧʴʶʪʝʨʦʚ 
ʠ ʚʢʣʶʯʘʶʱʫʶ ʚ ʩʝʙʷ ʩʧʝʮʠʘʣʴʥʦʝ ʘʧʧʘʨʘʪʥʦʝ ʠ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝ-
ʯʝʥʠʝ. ɺ ʪʘʢʦʡ ʩʠʩʪʝʤʝ ʣʶʙʦʝ ʠʟ ʧʦʜʢʣʶʯʝʥʥʳʭ ʫʩʪʨʦʡʩʪʚ ʤʦʞʝʪ ʠʩ-
ʧʦʣɹʟʦʚʘʪʴ ʃɺʉ ʜʣʷ ʧʝʨʝʜʘʯʠ ʠʣʠ ʧʦʣʫʯʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ. ʅʝʙʦʣʴʰʠʝ 

ʃɺʉ, ʠʣʠ LAN (Local Area Network), ʦʙʳʯʥʦ ʦʭʚʘʪʳʚʘʶʪ ʢʘʢʦʝ-ʣʠʙʦ ʦʪ-
ʜʝʣʝʥʠʝ ʧʨʝʜʧʨʠʷʪʠʷ ʠ ʥʝ ʚʳʭʦʜʷʪ ʟʘ ʧʨʝʜʝʣʳ ʦʜʥʦʛʦ ʟʜʘʥʠʷ. ɼʦʩʪʘ-
ʪʦʯʥʦ ʵʬʬʝʢʪʠʚʥʦ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʃɺʉ ʠ ʚ ʤʘʣʦʤ ʦʬʠʩʝ. ʉʪʦʠʪ, 
ʚʠʜʠʤʦ, ʧʝʨʝʯʠʩʣʠʪʴ ʨʷʜ ʚʝʩʢʠʭ ʧʨʠʯʠʥ ʜʣʷ ʦʙʲʝʜʠʥʝʥʠʷ ʦʪʜʝʣʴʥʳʭ 
ʧʝʨʩʦʥʘʣʥɹʳʭ ʢʦʤʧʴʶʪʝʨʦʚ ʚ ʃɺʉ. 

ɺʦ-ʧʝʨʚʳʭ, ʩʦʚʤʝʩʪʥʳʡ ʜʦʩʪʫʧ ʢ ʚʥʝʰʥʠʤ ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʦʤ ʫʩʪ-
ʨʦʡʩʪʚʘʤ ʩʥʠʞʘʝʪ ʟʘʪʨʘʪʳ ʥʘ ʢʘʞʜʦʛʦ ʦʪʜʝʣʴʥʦʛʦ ʧʦʣʴʟʦʚʘʪʝʣʷ. ʂ ʪʦʤʫ 
ʞʝ ʧʨʘʚʠʣʴʥʘʷ ʨʝʘʣʠʟʘʮʠʷ ʩʦʚʤʝʩʪʥʦʛʦ ʜʦʩʪʫʧʘ ʧʦʚʳʰʘʝʪ ʥʘʜʝʞʥʦʩʪʴ 
ʚʩʝʡ ʩʠʩʪʝʤʳ, ʪʘʢ ʢʘʢ ʧʨʠ ʦʪʢʘʟʝ ʦʜʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ ʝʛʦ ʬʫʥʢʮʠʠ ʤʦʞʝʪ 
ʚʟʷʪʴ ʥʘ ʩʝʙʷ ʜʨʫʛʦʝ. ʇʦʩʢʦʣʴʢʫ ʜʠʩʢʦʚʘʷ ʧʘʤʷʪʴ ʷʚʣʷʝʪʩʷ ʜʦʩʪʘʪʦʯʥʦ 
ʜʦʨʦʛʠʤ ʨʝʩʫʨʩʦʤ, ʤʦʞʥʦ, ʥʘʧʨʠʤʝʨ, ʦʨʛʘʥʠʟʦʚʘʪʴ ʢʦʣʣʝʢʪʠʚʥʳʡ ʜʦʩʪʫʧ 
ʢ ʜʠʩʢʘʤ ʦʜʥʦʛʦ ʠʣʠ ʥʝʩʢʦʣʴʢʠʭ ʢʦʤʧʴʶʪʝʨʦʚ, ʧʨʠʯʝʤ ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʥʘ 
ʨʷʜʝ ʢʦʤʧʴʶʪʝʨʦʚ ʜʠʩʢʦʚʳʝ ʧʦʜʩʠʩʪʝʤʳ ʤʦʛʫʪ ʚʦʦʙʱʝ ʦʪʩʫʪʩʪʚʦʚʘʪʴ. 
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ʂʨʦʤʝ ʪʦʛʦ, ʩʨʝʜʩʪʚʘ ʩʝʪʠ ʣʝʛʢʦ ʦʙʝʩʧʝʯʠʚʘʶʪ ʜʦʩʪʫʧ ʢ ʦʜʥʦʤʫ (ʜʦʨʦʛʦ-
ʤʫ) ʣʘʟʝʨʥʦʤʫ ʧʨʠʥʪʝʨʫ ʦʪ ʥʝʩʢʦʣʴʢʠʭ ʢʦʤʧʴʶʪʝʨʦʚ. 

ɺʦ-ʚʪʦʨʳʭ, ʢʨʦʤʝ ʩʦʚʤʝʩʪʥʦʡ ʵʢʩʧʣʫʘʪʘʮʠʠ ʜʦʨʦʛʦʩʪʦʷʱʠʭ ʧʝʨʠʬʝ-
ʨʠʡʥʳʭ ʫʩʪʨʦʡʩʪʚ, ʃɺʉ ʧʦʟʚʦʣʷʝʪ ʘʥʘʣʦʛʠʯʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʝʪʝʚʳʝ 
ʚʝʨʩʠʠ ʧʨʠʢʣʘʜʥʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ. ɿʘʪʨʘʪʳ ʥʘ ʧʦʢʫʧʢʫ ʠ 
ʧʦʜʜʝʨʞʢʫ ʥʦʚʳʭ ʧʨʦʛʨʘʤʤʥʳʭ ʧʘʢʝʪʦʚ ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʪʘʢʞʝ ʩʦʢʨʘʱʘʶʪʩʷ. 

ɺ-ʪʨʝʪʴʠʭ, ʃɺʉ ʦʙʝʩʧʝʯʠʚʘʶʪ ʥʦʚʳʝ ʬʦʨʤʳ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʧʦʣʴ-
ʟʦʚʘʪʝʣʝʡ ʚ ʦʜʥʦʤ ʢʦʣʣʝʢʪʠʚʝ, ʥʘʧʨʠʤʝʨ ʧʨʠ ʨʘʙʦʪʝ ʥʘʜ ʦʙʱʠʤ ʧʨʦʝʢ-
ʪʦʤ. ʆʩʦʙʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʝʪ ʦʨʛʘʥʠʟʘʮʠʷ ʨʘʩʧʨʝʜʝʣʝʥʥʦʡ ʦʙʨʘʙʦʪʢʠ 
ʜʘʥʥʳʭ. ɺ ʣʦʢʘʣʴʥʦʡ ʩʝʪʠ ʤʦʞʥʦ ʦʨʛʘʥʠʟʦʚʘʪʴ ʜʦʩʪʫʧ ʚʩʝʭ ʧʦʣʴʟʦʚʘʪʝ-
ʣʝʡ ʢ ʙʦʣʴʰʦʡ ʙʘʟʝ ʜʘʥʥʳʭ, ʨʘʩʧʦʣʦʞʝʥʥʦʡ ʥʘ ʦʜʥʦʤ ʤʦʱʥʦʤ ʢʦʤʧʴʶ-
ʪʝʨʝ. ʉʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ ʩʣʫʯʘʝ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʛʦ ʭʨʘʥʝʥʠʷ ʠʥʬʦʨ-
ʤʘʮʠʠ ʟʥʘʯʠʪʝʣʴʥʦ ʫʧʨʦʱʘʶʪʩʷ ʧʨʦʮʝʩʩʳ ʦʙʝʩʧʝʯʝʥʠʷ. 

ɼʣ ̫ ʧʦʜʛʦʪʦʚʢʠ ʧʨʦʝʢʪʘ ʫʩʪʘʥʦʚʢʠ ʠ ʟʘʧʫʩʢʘ ʣʦʢʘʣʴʥʦʡ ʩʝʪʠ ʜʣʷ 
ʚʘʰʝʛʦ ʦʬʠʩʘ ʣʫʯʰʝ ʚʩʝʛʦ ʦʙʨʘʪʠʪʴʩʷ ʚ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʫʶ ʬʠʨʤʫ, 
ʙʣʘʛʦ ʠʭ ʩʝʛʦʜʥʷ ʩʫʱʝʩʪʚʫʝʪ ʜʦʩʪʘʪʦʯʥʦ ʤʥʦʛʦ. ʊʝʤ ʥʝ ʤʝʥʝʝ ʥʘʜʦ ʚʩʝ-
ʪʘʢʠ ʧʨʝʜʩʪʘʚʣʷʪʴ ʧʨʦʙʣʝʤʫ ʭʦʪʷ ʙʳ ʚ ʦʙʱʠʭ ʯʝʨʪʘʭ. 

ɼʦʚʦʣʴʥʦ ʯʘʩʪʦ ʢʦʤʧʴʶʪʝʨ, ʧʦʜʢʣʶʯʝʥʥʳʡ ʢ ʣʦʢʘʣʴʥʦʡ ʩʝʪʠ, ʥʘʟʳ-
ʚʘʶʪ ʨʘʙʦʯʝʡ ʩʪʘʥʮʠʝʡ (workstation), ʦʜʥʘʢʦ ʥʝ ʩʣʝʜʫʝʪ ʧʫʪʘʪʴ ʵʪʦʪ ʪʝʨ-
ʤʠʥ ʩ ʜʨʫʛʠʤ, ʢʦʪʦʨʳʡ ʦʙʦʟʥʘʯʘʝʪ ʤʦʱʥʫʶ ʚʳʩʦʢʦʧʨʦʠʟʚʦʜʠʪʝʣʴʥʫʶ 
ʤʘʰʠʥʫ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʫʶ ʜʣʷ ʨʝʰʝʥʠʷ ʩʣʦʞʥʳʭ ʟʘʜʘʯ, ʥʘʧʨʠʤʝʨ ʛʨʘ-
ʬʠʯʝʩʢʠʭ ʉɸʇʈ ʠ ʪ.ʜ. ɺʧʨʦʯʝʤ, ʤʦʱʥʳʡ ʢʦʤʧʴʶʪʝʨ ʪʘʢʞʝ ʤʦʞʝʪ ʙʳʪʴ 
ʚʢʣʁʯʝʥ ʚ ʃɺʉ, ʥʦ ʚ ʩʝʪʠ ʜʣʷ ʤʘʣʦʛʦ ʦʬʠʩʘ ʝʛʦ ʥʘʣʠʯʠʝ ʤʘʣʦʚʝʨʦʷʪʥʦ. 
ʂʩʪʘʪʠ, ʚ ʩʣʫʯʘʝ ʢʦʣʣʝʢʪʠʚʥʦʛʦ ʜʦʩʪʫʧʘ ʢ ʜʠʩʢʘʤ ʦʜʥʦʛʦ ʠʣʠ ʥʝʩʢʦʣʴʢʠʭ 
ʢʦʤʧʴʶʪʝʨʦʚ ʨʝʯʴ ʤʦʞʝʪ ʠʜʪʠ ʜʘʞʝ ʦ ʙʝʟʜʠʩʢʦʚʳʭ ʨʘʙʦʯʠʭ ʩʪʘʥʮʠʡ. 

ʂʘʞʜʳʡ ʢʦʤʧʴʶʪʝʨ ʚ ʃɺʉ ʜʦʣʞʝʥ ʠʤʝʪʴ ʚʩʪʨʘʠʚʘʝʤʫʶ ʧʣʘʪʫ, ʢʦʪʦ-
ʨʘʷ ʧʦʟʚʦʣʷʝʪ ʝʤʫ ʚʟʘʠʤʦʜʝʡʩʪʚʦʚʘʪʴ ʩ ʜʨʫʛʠʤʠ ʫʩʪʨʦʡʩʪʚʘʤʠ ʜʘʥʥʦʡ 
ʩʝʪʠ. ʊʘʢʘʷ ʧʣʘʪʘ ʥʘʟʳʚʘʝʪʩʷ ʩʝʪʝʚʳʤ ʘʜʘʧʪʝʨʦʤ, ʠʣʠ NIC (Network 
InterfaceCard). ʅʝʙʦʣʴʰʠʝ ʥʠʟʢʦʩʢʦʨʦʩʪʥʳʝ ʩʝʪʠ, ʚʳʧʦʣʥʝʥʥʳʝ ʥʘ ʙʘʟʝ 
ʩʪʘʥʜʘʨʪʥʳʭ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʭ ʧʦʨʪʦʚ IBM PC-ʩʦʚʤʝʩʪʠʤʳʭ ʢʦʤʧʴʶʪʝ-
ʨʦʚ, ʥʘʟʳʚʘʶʪ ʃɺʉ çʥʫʣʝʚʳʤ ʩʣʦʪʦʤè (zero slot LAN). 

ʇʦ ʦʧʨʝʜʝʣʝʥʠʶ, ʩʝʨʚʝʨ ï ʵʪʦ ʥʝʢʦʪʦʨʦʝ ʦʙʩʣʫʞʠʚʘʶʱʝʝ ʫʩʪʨʦʡʩʪ-
ʚʦ, ʢʦʪʦʨʦʝ ʚ ʃɺʉ ʚʳʧʦʣʥʷʝʪ, ʥʘʧʨʠʤʝʨ, ʨʦʣʴ ʫʧʨʘʚʣʷʶʱʝʛʦ ʮʝʥʪʨʘ ʠ 
ʢʦʥʮʝʥʪʨʘʪʦʨʘ ʜʘʥʥʳʭ. ʇʦʜ ʩʝʨʚʝʨʦʤ, ʚʦʦʙʱʝ ʛʦʚʦʨʷ, ʧʦʥʠʤʘʝʪʩʷ ʢʦʤ-
ʙʠʥʘʮʠʷ ʘʧʧʘʨʘʪʥʳʭ ʠ ʧʨʦʛʨʘʤʤʥʳʭ ʩʨʝʜʩʪʚ, ʢʦʪʦʨʘʷ ʩʣʫʞʠʪ ʜʣʷ ʫʧʨʘʚ-
ʣʝʥʠʷ ʩʝʪʝʚʳʤʠ ʨʝʩʫʨʩʘʤʠ ʦʙʱʝʛʦ ʜʦʩʪʫʧʘ. ʉʨʝʜʠ ʃɺʉ ʥʘ ʙʘʟʝ ʧʝʨʩʦ-
ʥʘʣʴʥʳʭ ʢʦʤʧʴʶʪʝʨʦʚ ʨʘʟʣʠʯʘʶʪ ʩʝʪʠ ʩ ʚʳʜʝʣʝʥʥʳʤ ʩʝʨʚʝʨʦʤ (ʮʝʥʪʨʘ-
ʣʠʟʦʚʘʥʥʳʤ ʫʧʨʘʚʣʝʥʠʝʤ) ʠ ʪʘʢ ʥʘʟʳʚʘʝʤʳʝ ʦʜʥʦʨʘʥʛʦʚʳʝ ʩʝʪʠ (peer-
to-peer). ɺ ʧʦʩʣʝʜʥʠʭ ʧʨʠ ʩʦʚʤʝʩʪʥʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʠʥʬʦʨʤʘʮʠʠ ʢʘʞ-
ʜʘʷ ʩʪʘʥʮʠʷ ʤʦʞʝʪ ʚʳʩʪʫʧʘʪʴ ʠ ʢʘʢ ʢʣʠʝʥʪ, ʠ ʢʘʢ ʩʝʨʚʝʨ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 
ʬʫʥʢʮʠʠ ʫʧʨʘʚʣʝʥʠʷ ʩʝʪʴʶ ʧʝʨʝʜʘʶʪʩʷ ʦʪ ʦʜʥʦʡ ʩʪʘʥʮʠʠ ʢ ʜʨʫʛʦʡ. ʈʘ-
ʟʫʤʝʝʪʩʷ, ʚ ʦʜʥʦʨʘʥʛʦʚʳʭ ʩʝʪʷʭ ʧʦʣʴʟʦʚʘʪʝʣʷʤ ʪʘʢʞʝ ʧʨʝʜʦʩʪʘʚʣʷʝʪʩʷ 
ʚʦʟʤʦʞʥʦʩʪʴ ʩʦʚʤʝʩʪʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʠʥʪʝʨʦʚ, ʥʘʢʦʧʠʪʝʣʝʡ, ʤʦ-
ʜʝʤʦʚ ʠ ʜʨʫʛʠʭ ʨʝʩʫʨʩʦʚ ʃɺʉ. 
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ʆʙʘ ʪʠʧʘ ʩʝʪʝʡ ʠʤʝʶʪ ʩʚʦʠ ʜʦʩʪʦʠʥʩʪʚʘ ʠ ʥʝʜʦʩʪʘʪʢʠ. ʆʜʥʦʨʘʥʛʦ-
ʚʳʝ ʃɺʉ ʜʦʩʪʘʪʦʯʥʦ ʜʝʰʝʚʳ ʠ ʧʨʦʩʪʳ ʚ ʦʙʩʣʫʞʠʚʘʥʠʠ, ʦʜʥʘʢʦ ʥʝ ʤʦʛʫʪ 
ʦʙʝʩʧʝʯʠʪʴ ʜʦʣʞʥʦʡ ʟʘʱʠʪʳ ʠʥʬʦʨʤʘʮʠʠ ʧʨʠ ʙʦʣʴʰʦʤ ʨʘʟʤʝʨʝ ʩʝʪʠ. 
ʃɺʉ ʩ ʚʳʜʝʣʝʥʥʳʤ ʩʝʨʚʝʨʦʤ ʠʤʝʶʪ ʭʦʨʦʰʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʨʘʩʰʠ-
ʨʝʥʠ̫, ʥʦ ʪʨʝʙʫʶʪ ʧʦʩʪʦʷʥʥʦʛʦ ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ. ʉʫ-
ʱʝʩʪʚʫʝʪ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʩʝʪʝʚʳʭ ʦʧʝʨʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ (Network 
Operation System, NOS), ʨʘʩʩʯʠʪʘʥʥʳʭ ʥʘ ʃɺʉ ʩ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʳʤ 
ʫʧʨʘʚʣʝʥʠʝʤ (Novell Netware, Microsoft LAN Manager), ʠ ʧʨʦʛʨʘʤʤʥʦʛʦ 
ʦʙʝʩʧʝʯʝʥʠʷ ʜʣʷ ʦʜʥʦʨʘʥʛʦʚʳʭ ʩʝʪʝʡ (Artisoft LANtastic, Novell NetWare 
Lite, Microsoft Windows for Workgroups). 

ʉʧʦʩʦʙ ʦʙʲʝʜʠʥʝʥʠʷ ʢʦʤʧʴʶʪʝʨʦʚ ʚ ʩʝʪʠ ʤʝʞʜʫ ʩʦʙʦʡ ʥʘʟʳʚʘʶʪ 
ʪʦʧʦʣʦʛʠʝʡ. ʂʣʘʩʩʠʯʝʩʢʠʤʠ ʪʦʧʦʣʦʛʠʷʤʠ ʃɺʉ ʷʚʣʷʶʪʩʷ çʟʚʝʟʜʘè (çʜʝ-
ʨʝʚʦè), çʦʙʱʘʷ ʰʠʥʘè ʠ çʢʦʣʴʮʦè. ɺ ʩʣʫʯʘʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʦʧʦʣʦʛʠʠ 
ʪʠʧʘ çʟʚʝʟʜʘè ʢʦʤʧʴʶʪʝʨʳ ʦʙʲʝʜʠʥʷʶʪʩʷ ʧʦʩʨʝʜʩʪʚʦʤ ʩʧʝʮʠʘʣʴʥʦʛʦ 
ʫʩʪʨʦʡʩʪʚʘ, ʥʘʟʳʚʘʝʤʦʛʦ ʢʦʥʮʝʥʪʨʘʪʦʨʦʤ, ʠʣʠ ʭʘʙʦʤ (hub). ʊʦʧʦʣʦʛʠʷ 
çʦʙʱʘʷ ʰʠʥʘè ʧʨʝʜʧʦʣʘʛʘʝʪ ʧʨʠʤʝʥʝʥʠʝ ʦʜʥʦʛʦ ʢʘʙʝʣʷ, ʢ ʢʦʪʦʨʦʤʫ 
ʧʦʜʢʣʶʯʘʶʪʩʷ ʚʩʝ ʢʦʤʧʴʶʪʝʨʳ ʜʘʥʥʦʡ ʩʝʪʠ. ɼʣʷ ʪʦʧʦʣʦʛʠʠ ʪʠʧʘ çʢʦʣɹ-
ʮʦè ʜʘʥʥʳʝ ʧʝʨʝʜʘʶʪʩʷ ʦʪ ʦʜʥʦʛʦ ʢʦʤʧʴʶʪʝʨʘ ʢ ʜʨʫʛʦʤʫ ʢʘʢ ʙʳ ʧʦ ʵʩ-
ʪʘʬʝʪʝ. 

 

4.20 ʄʫʣʴʪʠʤʝʜʠʘ  

 

ʈʘʟʚʠʪʠʝ ʠʥʪʝʨʘʢʪʠʚʥʳʭ ʢʦʤʧʴʶʪʝʨʥʳʭ ʩʠʩʪʝʤ ʦʙʝʩʧʝʯʠʚʘʝʪ ʨʘʙʦ-
ʪʫ ʩʦ ʚʩʝʤʠ ʵʪʠʤʠ ʚʠʜʘʤʠ ʠʥʬʦʨʤʘʮʠʠ ʚ ʜʠʘʣʦʛʦʚʦʤ ʨʝʞʠʤʝ. ʊʘʢʠʝ 
ʩʠʩʪʝʤʳ ʥʘʟʳʚʘʶʪʩʷ ʣʘʪʠʥʩʢʠʤ ʩʣʦʚʦʤ ʤʫʣʴʪʠʤʝʜʠʘ (multimedia), ʪ.ʝ. 
ʩʠʩʪʝʤʳ ʩʦ ʤʥʦʛʠʤʠ ʩʨʝʜʘʤʠ, ʩʦ ʤʥʦʛʠʤʠ ʚʠʜʘʤʠ ʠʥʬʦʨʤʘʮʠʠ. 

ʏʠʩʣʦ ʜʦʩʪʫʧʥʳʭ ʥʘ CD-ROM ʧʨʠʢʣʘʜʥʳʭ ʧʨʦʛʨʘʤʤ ʜʦʩʪʠʛʣʦ ʥʳʥʝ 
ʢʨʠʪʠʯʝʩʢʦʡ ʤʘʩʩʳ. ʉʝʛʦʜʥʷ ʧʨʘʢʪʠʯʝʩʢʠ ʢʘʞʜʳʡ ʢʦʤʧʴʶʪʝʨ ʧʨʦʜʘʝʪʩʷ 
ʚʤʝʩʪʝ ʩʦ ʚʩʪʨʦʝʥʥʳʤ ʣʘʟʝʨʥʳʤ ʜʠʩʢʦʚʦʜʦʤ, ʘ ʪʝ, ʢʪʦ ʢʫʧʠʣ ʇʂ ʨʘʥʝʝ, 
ʧʦʢʫʧʘʶʪ CD-ROM ʠ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʝʛʦ ʫʩʪʘʥʘʚʣʠʚʘʶʪ. 

ʏʪʦ ʞʝ ʥʘʤ ʤʦʞʝʪ ʜʘʪʴ ʧʨʠʤʝʥʝʥʠʝ ʣʘʟʝʨʥʳʭ ʜʠʩʢʦʚ? ʇʨʝʞʜʝ ʚʩʝʛʦ 
ʵʪʦ ʢʘʯʝʩʪʚʝʥʥʦ ʥʦʚʳʝ ʧʦʜʭʦʜʳ ʢ ʧʦʜʘʯʝ ʠʥʬʦʨʤʘʮʠʠ (ʦʩʦʙʝʥʥʦ ʵʪʦ ʦʪ-
ʥʦʩʠʪʩʷ ʢ ʚʩʝʚʦʟʤʦʞʥʳʤ ʩʧʨʘʚʦʯʥʠʢʘʤ, ʩʣʦʚʘʨʷʤ, ʵʥʮʠʢʣʦʧʝʜʠ̫ ʤ). 

ʇʨʠ ʨʘʙʦʪʝ ʩ ʵʥʮʠʢʣʦʧʝʜʠʷʤʠ ʯʘʩʪʦ ʧʨʠʭʦʜʠʪʩʷ ʨʘʟʳʩʢʠʚʘʪʴ ʦʜʥʫ 
ʟʘ ʜʨʫʛʦʡ ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʝ ʩʪʘʪʴʠ, ʩʣʝʜʫʷ ʫʢʘʟʘʥʠʷʤ çʩʤ. ʪʘʢʞʝéè, ʚ 
ʨʝʟʫʣʴʪʘʪʝ ʥʘ ʩʪʦʣʝ ʩʦʙʠʨʘʝʪʩʷ ʛʦʨʘ ʪʷʞʝʣʳʭ ʪʦʤʦʚ. ʅʦ ʝʩʣʠ ʚʩʷ ʵʥ-
ʮʠʢʣʦʧʝʜʠʷ ʫʤʝʱʘʝʪʩʷ ʥʘ ʢʦʤʧʘʢʪ-ʜʠʩʢʝ, ʦʥʘ ʩʪʘʥʦʚʠʪʩʷ ʛʠʧʝʨʤʝʜʠʘ-
ʜʦʢʫʤʝʥʪʦʤ ʠ ʯʠʪʘʪʝʣʴ ʤʦʞʝʪ ʠʟʫʯʘʪʴ ʪʦʪ ʠʣʠ ʠʥʦʡ ʚʦʧʨʦʩ, ʧʨʦʩʪʦ ʥʘ-
ʞʠʤʘʷ ʢʥʦʧʢʫ çʤʳʰʠè, ʘ ʥʝ ʧʝʨʝʣʠʩʪʳʚʘʷ ʩʪʨʘʥʠʮʳ. ɹʦʣʝʝ ʪʦʛʦ, ʧʦ-
ʩʢʦʣʴʢʫ ʪʘʢʦʡ ʜʦʢʫʤʝʥʪ ʩʦʜʝʨʞʠʪ, ʧʦʤʠʤʦ ʪʝʢʩʪʘ, ʨʠʩʫʥʢʠ, ʢʘʨʪʳ, ʛʨʘ-
ʬʠʢʠ, ʟʚʫʢʦʚʳʝ ʟʘʧʠʩʠ, ʘʥʠʤʘʮʠʶ ʠ ʚʠʜʝʦʨʦʣʠʢʠ, ʩʨʝʜʘ CD-ROM ʧʦʟʚʦ-
ʣʷʝʪ ʧʨʝʚʨʘʪʠʪʴ ʩʪʘʨʫʶ ʜʦʙʨʫʶ ʵʥʮʠʢʣʦʧʝʜʠʶ ʚ ʥʝʯʪʦ ʩʦʚʝʨʰʝʥʥʦ ʥʦ-
ʚʦʝ ï ʠʥʪʝʨʘʢʪʠʚʥʳʡ ʦʙʫʯʘʶʱʠʡ ʤʫʣʴʪʠʤʝʜʠʘʮʝʥʪʨ. 
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ʆʩʦʙʦʝ ʧʨʝʠʤʫʱʝʩʪʚʦ ʩʠʩʪʝʤʳ ʤʫʣʴʪʠʤʝʜʠʘ ʠʤʝʶʪ ʪʘʤ, ʛʜʝ ʪʨʝʙʫ-
ʝʪʩʷ ʧʦʠʩʢ, ʚ ʚʝʩʴʤʘ ʦʛʨʘʥʠʯʝʥʥʳʝ ʩʨʦʢʠ, ʩʧʝʮʠʘʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʠ 
ʩʨʝʜʠ ʦʛʨʦʤʥʦʛʦ ʦʙʲʝʤʘ ʦʜʥʦʪʠʧʥʳʭ ʜʘʥʥʳʭ, ʥʘʧʨʠʤʝʨ ʚʦ ʚʨʘʯʝʙʥʦʡ 
ʧʨʘʢʪʠʢʝ. 

ʆʩʦʙʫʶ ʧʦʧʫʣʷʨʥʦʩʪʴ ʧʨʠʦʙʨʝʣʠ ʥʘ ɿʘʧʘʜʝ ʦʙʫʯʘʶʱʠʝ ʩʠʩʪʝʤʳ. 
ʅʘ ʜʠʩʢʘʭ ʟʘʧʠʩʳʚʘʝʪʩʷ ʢʫʨʩ ʦʙʫʯʝʥʠʷ ʧʦ ʦʜʥʦʤʫ ʠʟ ʧʨʝʜʤʝʪʦʚ. ɿʚʫʯʘʪ 
ʧʦʷʩʥʝʥʠʷ ʫʯʠʪʝʣʷ, ʚʳʩʚʝʯʠʚʘʶʪʩʷ ʪʝʢʩʪʳ, ʛʨʘʬʠʢʠ, ʮʚʝʪʥʳʝ ʠʣʣʶʩʪʨʘ-
ʮʠʠ, ʜʝʤʦʥʩʪʨʠʨʫʝʪʩʷ ʜʠʥʘʤʠʢʘ ʧʨʦʚʝʜʝʥʠʷ ʦʧʳʪʦʚ. ʇʨʠ ʠʟʫʯʝʥʠʠ ʢʘ-
ʢʦʡ-ʣʠʙʦ ʪʝʤʳ ʦʙʫʯʘʶʱʠʡʩʷ ʤʦʞʝʪ ʚʳʟʳʚʘʪʴ ʥʘ ʩʚʦʡ ʢʦʤʧʴʶʪʝʨʥʳʡ 
ʤʦʥʠʪʦʨ ʣʶʙʦʡ ʫʯʝʙʥʳʡ ʤʘʪʝʨʠʘʣ, ʩʢʘʞʝʤ ʪʦʪ, ʢʦʪʦʨʳʡ ʦʥ ʭʫʞʝ ʟʥʘʝʪ 
ʠʣʠ ʢʦʪʦʨʳʡ ʭʦʪʝʣ ʙʳ ʠʟʫʯʠʪʴ ʛʣʫʙʞʝ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ 
ʫʯʝʙʥʦʝ ʚʨʝʤʷ ʤʘʢʩʠʤʘʣʴʥʦ ʧʨʦʜʫʢʪʠʚʥʦ ʠ ʫʜʦʚʣʝʪʚʦʨʠʪʴ ʠʥʜʠʚʠʜʫ-
ʘʣʴʥʳʝ ʟʘʧʨʦʩʳ ʢʘʞʜʦʛʦ ʦʙʫʯʘʶʱʝʛʦʩʷ. 

ɹʦʣʴʰʠʤʠ ʪʠʨʘʞʘʤʠ ʚʳʭʦʜʷʪ ʢʘʪʘʣʦʛʠ ʦ ʧʨʦʠʟʚʝʜʝʥʠʷʭ ʠʩʢʫʩʩʪʚʘ, 
ʭʨʘʥʷʱʠʭʩʷ ʚ ʨʘʟʣʠʯʥʳʭ ʤʫʟʝʷʭ ʠ ʛʘʣʝʨʝʷʭ, ʚ ʪʦʤ ʯʠʩʣʝ ʚ ʠʭ ʟʘʧʘʩʥʠ-
ʢʘʭ, ʩ ʠʥʬʦʨʤʘʮʠʝʡ ʦʙ ʘʚʪʦʨʘʭ. ʄʦʞʥʦ ʥʘʟʚʘʪʴ ʜʝʩʷʪʢʠ ʦʙʣʘʩʪʝʡ ʜʝʷ-
ʪʝʣʴʥʦʩʪʠ, ʛʜʝ ʢʦʤʧʘʢʪ-ʜʠʩʢʠ ʥʘʰʣʠ ʧʨʠʤʝʥʝʥʠʝ: ʵʪʦ ʨʘʟʣʠʯʥʳʝ ʦʪʨʘʩ-
ʣʠ ʥʘʫʢʠ ʠ ʪʝʭʥʠʢʠ, ʥʘʣʦʛʦʚʳʝ ʧʨʦʮʝʜʫʨʳ, ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦ, ʩʪʘʥʜʘʨʪʳ 
ʠ ʤʥʦʛʦʝ ʜʨʫʛʦʝ. 

ɺʦʟʤʦʞʥʦʩʪʴ ʨʘʟʤʝʱʝʥʠʷ ʥʘ ʦʜʥʦʤ ʢʦʤʧʘʢʪ-ʜʠʩʢʝ ʪʝʭʥʠʯʝʩʢʠʭ ʨʫ-
ʢʦʚʦʜʩʪʚ, ʢʦʥʩʪʨʫʢʪʦʨʩʢʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ ʠʣʠ ʘʨʭʠʚʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʧʦ-
ʟʚʦʣʷʝʪ ʪʦʥʫʱʠʤ ʚ ʙʫʤʘʞʥʦʤ ʧʦʪʦʢʝ ʢʦʤʧʘʥʠʷʤ ʚʳʡʪʠ ʥʘ ʧʝʨʝʜʦʚʳʝ 
ʨʫʙʝʞʠ ʠʥʬʦʨʤʘʮʠʠ. ʇʦʵʪʦʤʫ ʥʝʪ ʥʠʯʝʛʦ ʫʜʠʚʠʪʝʣʴʥʦʛʦ ʚ ʪʦʤ, ʯʪʦ CD-
ROM ʙʳʩʪʨʦ ʧʨʠʦʙʨʝʪʘʝʪ ʧʦʧʫʣʷʨʥʦʩʪʴ ʚ ʤʠʨʝ ʙʠʟʥʝʩʘ. 

ɺ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʤʥʦʛʠʝ ʟʘʨʫʙʝʞʥʳʝ ʬʠʨʤʳ ʚʳʧʫʩʢʘʶʪ ʠʛʨʦʚʳʝ 
ʧʨʦʛʨʘʤʤʳ ʥʘ ʣʘʟʝʨʥʳʭ ʜʠʩʢʘʭ. ʉʣʦʞʥʳʝ ʢʨʘʩʦʯʥʳʝ ʠʛʨʳ ʟʘʥʠʤʘʶʪ, ʢʘʢ 
ʧʨʘʚʠʣʦ, ʦʙʲʝʤ ʚ ʥʝʩʢʦʣʴʢʦ ʜʝʩʷʪʢʦʚ ʄʙʘʡʪ. ʕʪʦ ʟʥʘʯʠʪ, ʯʪʦ ʥʘ ʩʨʝʜʥʠʡ 
ʧʦ ʦʙʲʝʤʫ ʚʠʥʯʝʩʪʝʨ ʤʦʞʥʦ ʟʘʧʠʩʘʪʴ ʚ ʣʫʯʰʝʤ ʩʣʫʯʘʝ 5-6 ʪʘʢʠʭ ʠʛʨ. ɸ 
ʥʘ ʦʜʥʦʤ ʣʘʟʝʨʥʦʤ ʜʠʩʢʝ ʠʭ ʧʦʤʝʩʪʠʪʩʷ ʛʦʨʘʟʜʦ ʙʦʣʴʰʝ. 

ʇʨʠʤʝʥʝʥʠʝ ʪʝʭʥʦʣʦʛʠʠ CD-ROM ʩʝʛʦʜʥʷ ʥʘʠʙʦʣʝʝ ʷʨʢʦ ʦʪʨʘʟʠ-
ʣʦʩʴ ʥʘ ʠʥʜʫʩʪʨʠʠ ʢʦʤʧʴʶʪʝʨʥʳʭ ʠʛʨ. ʂ ʥʘʩʪʦʷʱʝʤʫ ʚʨʝʤʝʥʠ ʫʞʝ ʩʫʱʝ-
ʩʪʚʫʶʪ ʩʦʪʥʠ ʠʛʨ ʥʘ ʵʪʠʭ ʥʦʩʠʪʝʣʷʭ. ʉʨʝʜʠ ʠʛʨ, ʨʘʩʧʨʦʩʪʨʘʥʷʝʤʳʭ ʥʘ 
CD-ROM, ʤʦʞʥʦ ʯʝʪʢʦ ʚʳʜʝʣʠʪʴ ʪʨʠ ʥʘʧʨʘʚʣʝʥʠʷ: ʠʛʨʳ, ʧʨʦʩʪʦ ʧʝʨʝʥʝ-
ʩʝʥʥʳʝ ʥʘ ʜʨʫʛʦʡ ʥʦʩʠʪʝʣʴ (ʪ.ʥ. Shovelware), ʠʛʨʳ ʩ ʨʘʩʰʠʨʝʥʥʳʤʠ ʚʦʟ-
ʤʦʞʥʦʩʪʷʤʠ ʠ ʦʨʠʛʠʥʘʣʴʥʳʝ ʠʛʨʳ, ʩʦʟʜʘʥʥʳʝ ʩʧʝʮʠʘʣʴʥʦ ʜʣʷ CD. 

ʊʝʭʥʦʣʦʛʠʷ CD-ROM ʧʦʢʘ ʝʱʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʥʝ ʥʘ ʧʦʣʥʫʶ ʤʦʱ-
ʥʦʩʪʴ: ʚ ʦʩʥʦʚʥʦʤ CD-ʚʝʨʩʠʠ ʠʛʨ ʦʪʣʠʯʘʶʪʩʷ ʦʪ ʦʨʠʛʠʥʘʣʴʥʳʭ ʚʚʝʜʝʥʠ-
ʝʤ ʤʫʟʳʢʠ ʠ ʛʦʣʦʩʦʚʦʛʦ ʩʦʧʨʦʚʦʞʜʝʥʠʷ, ʣʠʙʦ ʫʣʫʯʰʝʥʠʝʤ ʢʘʯʝʩʪʚʘ 
ʛʨʘʬʠʢʠ. ʇʨʠ ʵʪʦʤ ʠʛʨʦʚʦʡ ʢʦʤʧʦʥʝʥʪ ʢʘʢ ʪʘʢʦʚʦʡ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʤʝʥʷ-
ʝʪʩʷ: ʧʨʠʢʣʶʯʝʥʯʝʩʢʠʝ ʠʛʨʳ ʢʘʢ ʙʳʣʠ ʣʠʥʝʡʥʳʤʠ (ʪʦ ʝʩʪʴ ʚʳ ʥʝ ʤʦʞʝʪʝ 
ʩʜʝʣʘʪʴ ʩʣʝʜʫʶʱʝʛʦ ʰʘʛʘ, ʥʝ ʟʘʚʝʨʰʠʚ ʪʝʢʫʱʝʛʦ), ʪʘʢ ʠ ʦʩʪʘʶʪʩʷ ʪʘʢʦ-
ʚʳʤʠ ʜʘʞʝ ʥʘ CD. ʍʦʪʷ, ʢʘʟʘʣʦʩʴ ʙʳ, ʥʘʣʠʯʠʝ ʙʦʣʴʰʦʛʦ ʦʙʲʝʤʘ ʜʣʷ 
ʭʨʘʥʝʥʠʷ ʜʘʥʥʳʭ ʧʦʟʚʦʣʷʝʪ ʜʝʣʘʪʴ ʠʛʨʳ ʩ ʘʣʴʪʝʨʥʘʪʠʚʥʳʤʠ ʩʮʝʥʘʨʠʷ-
ʤʠ: ʩʜʝʣʘʣ ʵʪʦ ï ʧʦʧʘʣ ʪʫʜʘ, ʩʜʝʣʘʣ ʪʦ ï ʧʦʧʘʣ ʢʫʜʘ-ʪʦ ʝʱʝ, ʯʫʪʴ ʟʘ-



90 ʃʝʢʮʠʠ ʧʦ ʠʥʬʦʨʤʘʪʠʢʝ 
 

 

ʜʝʨʞʘʣʩʷ ï ʠ ʩʶʞʝʪ ʥʘʯʘʣ ʨʘʟʚʠʚʘʪʴʩʷ ʧʦ-ʜʨʫʛʦʤʫ, ʠ ʪ.ʧ. ʆʯʝʚʠʜʥʦ, ʯʪʦ 
ʠʤʝʥʥʦ ʩ ʧʦ̫ ʚʣʝʥʠʝʤ ʩʧʝʮʠʘʣʴʥʳʭ ʚʝʨʩʠʡ, ʨʘʩʩʯʠʪʘʥʥʳʭ ʪʦʣʴʢʦ ʥʘ CD-
ROM, ʤʳ ʩʤʦʞʝʤ ʚ ʧʦʣʥʦʡ ʤʝʨʝ ʛʦʚʦʨʠʪʴ ʦ ʥʦʚʦʤ ʧʦʢʦʣʝʥʠʠ ʢʦʤʧʴʶ-
ʪʝʨʥʳʭ ʠʛʨ. 

 

4.21 ɼʨʫʛʠʝ ʧʝʨʠʬʝʨʠʡʥʳʝ ʫʩʪʨʦʡʩʪʚʘ 
 

1. ʋʩʪʨʦʡʩʪʚʘ ʟʘʱʠʪʳ 

ʉʘʤʫʶ ʧʨʦʩʪʝʡʰʫʶ ʟʘʱʠʪʫ ʧʦ ʧʠʪʘʥʠʶ ʦʙʳʯʥʦ ʦʙʝʩʧʝʯʠʚʘʶʪ ʪʘʢ 
ʥʘʟʳʚʘʝʤʳʝ ʦʛʨʘʥʠʯʠʪʝʣʠ ʧʝʨʝʥʘʧʨʷʞʝʥʠʡ. ʕʪʠ ʫʩʪʨʦʡʩʪʚʘ ʧʨʝʜʦʭʨʘ-
ʥʷʶʪ ʥʘʛʨʫʟʢʫ ʦʪ ʨʘʟʣʠʯʥʦʛʦ ʨʦʜʘ ʚʳʙʨʦʩʦʚ ʠ ʚʩʧʣʝʩʢʦʚ ʧʠʪʘʶʱʝʛʦ ʥʘ-
ʧʨʷʞʝʥʠʷ ʵʣʝʢʪʨʦʩʝʪʠ, ʘ ʪʘʢʞʝ ʨʘʜʠʦʯʘʩʪʦʪʥʳʭ ʰʫʤʦʚ. ʅʝʢʦʪʦʨʳʝ ʠʟ 
ʪʘʢʠʭ ʧʨʠʙʦʨʦʚ ʛʘʨʘʥʪʠʨʫʶʪ ʤʘʢʩʠʤʘʣʴʥʳʡ ʨʘʙʦʯʠʡ ʪʦʢ ʜʦ 13 ɸ (ʧʨʠ ʥʘ-
ʧʨʷʞʝʥʠʠ 220ï240 ɺ). ʇʨʠʤʝʨʘʤʠ ʧʦʜʦʙʥʳʭ ʫʩʪʨʦʡʩʪʚ ʤʦʛʫʪ ʙʳʪʴ ʤʦʜʝ-
ʣʠ SurgeArrest ʬʠʨʤʳ American Power Conversion (APC), Isobar ʬʠʨʤʳ 
TrippLite, SpikeFree ʬʠʨʤʳ Best Power Technology. 

ɹʦʣʝʝ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʟʘʱʠʪʳ ʦʙʝʩʧʝʯʠʚʘʶʪ ʫʩʪʨʦʡʩʪʚʘ ʥʦʨʤʘʣʠ-
ʟʘʮʠʠ, ʢʦʪʦʨʳʝ ʥʘʜʝʞʥʦ çʦʯʠʱʘʶʪè ʧʠʪʘʶʱʝʝ ʥʘʧʨʷʞʝʥʠʝ ʦʪ ʚʩʝʚʦʟ-
ʤʦʞʥʳʭ ʰʫʤʦʚ ʠ ʧʦʟʚʦʣʷʶʪ ʨʝʛʫʣʠʨʦʚʘʪʴ ʝʛʦ ʚ ʜʦʩʪʘʪʦʯʥʦ ʰʠʨʦʢʦʤ 
ʜʠʘʧʘʟʦʥʝ. ʅʝʢʦʪʦʨʳʝ ʤʦʜʝʣʠ ʪʘʢʠʭ ʫʩʪʨʦʡʩʪʚ ʤʦʛʫʪ ʧʨʝʜʦʪʚʨʘʱʘʪʴ 
ʜʘʞʝ ʢʨʘʪʢʦʚʨʝʤʝʥʥʳʝ ʧʨʦʚʘʣʳ ʚ ʧʠʪʘʶʱʝʤ ʥʘʧʨʷʞʝʥʠʠ. ʄʦʱʥʦʩʪʴ ʥʘ-
ʛʨʫʟʢʠ, ʧʦʜʢʣʶʯʘʝʤʦʡ ʢ ʪʘʢʠʤ ʫʩʪʨʦʡʩʪʚʘʤ, ʤʦʞʝʪ ʚʘʨʴʠʨʦʚʘʪʴʩʷ (ʚ ʟʘ-
ʚʠʩʠʤʦʩʪʠ ʦʪ ʤʦʜʝʣʠ) ʦʪ 250 ɺɸ ʜʦ 2ʢɺɸ. 

2. ɹʝʩʧʝʨʝʙʦʡʥʳʝ ʠʩʪʦʯʥʠʢʠ ʧʠʪʘʥʠʷ 

ʆʙʝʩʧʝʯʠʪʴ ʨʘʙʦʪʫ ʥʘʛʨʫʟʢʠ ʧʨʠ ʧʦʣʥʦʤ ʦʪʢʣʶʯʝʥʠʠ ʵʣʝʢʪʨʦʧʠʪʘ-
ʥʠʷ (blackout) ʤʦʛʫʪ ʪʦʣʴʢʦ ʫʩʪʨʦʡʩʪʚʘ, ʥʘʟʳʚʘʝʤʳʝ UPS (Uninterruptible 
Power Supply), ʠʣʠ ɹʀʇ (ɹʝʩʧʝʨʝʙʦʡʥʳʝ ʠʩʪʦʯʥʠʢʠ ʧʠʪʘʥʠʷ). ʌʫʥʢʮʠʦ-
ʥʘʣʴʥʦ ʪʘʢʦʡ ʧʨʠʙʦʨ ʧʨʘʢʪʠʯʝʩʢʠ ʚʩʝʛʜʘ ʩʦʩʪʦʠʪ ʠʟ ʫʩʪʨʦʡʩʪʚʘ ʧʦʜʘʚ-
ʣʝʥʠʷ ʧʦʤʝʭ, ʟʘʨʷʜʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ, ʙʘʪʘʨʝʠ ʘʢʢʫʤʫʣʷʪʦʨʦʚ ʠ ʧʨʝʦʙʨʘ-
ʟʦʚʘʪʝʣʷ ʥʘʧʨʷʞʝʥʠʷ (ʧʦʩʪʦʷʥʥʦʝ-ʧʝʨʝʤʝʥʥʦʝ). ɺʩʝ ʧʨʝʜʣʘʛʘʝʤʳʝ ʚ 
ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ɹʀʇ ʤʦʞʥʦ ʫʩʣʦʚʥʦ ʧʦʜʨʘʟʜʝʣʠʪʴ ʥʘ ʥʝʩʢʦʣʴʢʦ ʛʨʫʧʧ. 

ʂ ʩʘʤʦʡ ʥʝʤʥʦʛʦʯʠʩʣʝʥʥʦʡ ʛʨʫʧʧʝ ʦʪʥʦʩʷʪʩʷ ʪʘʢ ʥʘʟʳʚʘʝʤʳʝ 
ʚʩʪʨʘʠʚʘʝʤʳʝ (internal) UPS. ɺʩʪʨʘʠʚʘʝʤʳʝ ɹʀʇ ï ʵʪʦ ʩʘʤʳʡ ʜʝʰʝʚʳʡ 
ʧʦ ʩʪʦʠʤʦʩʪʠ ʠ ʩʘʤʳʡ ʧʨʦʩʪʦʡ ʪʠʧ ʙʝʩʧʝʨʝʙʦʡʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʧʠʪʘʥʠʷ. 
ʂʦʥʩʪʨʫʢʪʠʚʥʦ ʵʪʠ ʫʩʪʨʦʡʩʪʚʘ ʚʳʛʣʷʜʷʪ ʢʘʢ ʦʪʜʝʣʴʥʘʷ ʧʣʘʪʘ ʨʘʩʰʠʨʝ-
ʥʠʷ, ʚʩʪʘʚʣʷʝʤʘʷ ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʨʘʟʲʝʤ ʥʘ ʩʠʩʪʝʤʥʦʡ ʧʣʘʪʝ ʢʦʤ-
ʧʴʶʪʝʨʘ. ɺ ɹʀʇ ʵʪʦʛʦ ʪʠʧʘ ʦʪʩʫʪʩʪʚʫʝʪ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʴ ʥʘʧʨʷʞʝʥʠʷ, 
ʪʘʢ ʢʘʢ ʮʝʧʠ ʧʠʪʘʥʠʷ ʧʦʜʢʣʶʯʝʥʳ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʢ ʙʘʪʘʨʝʝ ʘʢʢʫʤʫʣʷ-
ʪʦʨʦʚ, ʢʦʪʦʨʘʷ ʠ ʚʳʜʘʝʪ ʥʝʦʙʭʦʜʠʤʳʝ ʫʨʦʚʥʠ ʧʦʩʪʦʷʥʥʦʛʦ ʥʘʧʨʷʞʝʥʠʷ. 
ʉʘʤʠ ʞʝ ʘʢʢʫʤʫʣʷʪʦʨʳ ʧʦʜʟʘʨʷʞʘʶʪʩʷ, ʢʦʥʝʯʥʦ, ʦʪ ʵʣʝʢʪʨʦʩʝʪʠ. ɺʩʝ ʵʪʦ 
ʷʚʣʝ̫ʪʩʷ ʥʝʩʦʤʥʝʥʥʳʤ ʧʨʝʠʤʫʱʝʩʪʚʦʤ ʪʘʢʠʭ ɹʀʇ ʠ ʩʢʘʟʳʚʘʝʪʩʷ ʥʘ ʠʭ 
ʥʝʚʳʩʦʢʦʡ ʩʪʦʠʤʦʩʪʠ. ʆʜʥʘʢʦ ʟʘʤʝʪʠʤ, ʯʪʦ ʧʦʜʦʙʥʳʝ ɹʀʇ ʥʝ ʤʦʛʫʪ ʟʘ-
ʱʠʪʠʪʴ ʦʪ ʥʝʧʨʠʷʪʥʦʩʪʝʡ ʚ ʩʝʪʠ ʵʣʝʢʪʨʦʧʠʪʘʥʠʷ ʥʠ ʤʦʥʠʪʦʨ, ʥʠ ʚʥʝʰʥʠʝ 
ʥʘʢʦʧʠʪʝʣʠ, ʥʠ ʜʨʫʛʠʝ ʧʝʨʠʬʝʨʠʡʥʳʝ ʫʩʪʨʦʡʩʪʚʘ. ʋʩʪʘʥʦʚʢʘ ʚʩʪʨʘʠʚʘʝ-
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ʤʳʭ ɹʀʇ ʥʝ ʦʯʝʥʴ ʩʣʦʞʥʘ, ʥʦ ʪʨʝʙʫʝʪ ʚʥʠʤʘʥʠʷ ʠ ʘʢʢʫʨʘʪʥʦʩʪʠ. ɺ ʢʘʯʝ-
ʩʪʚʝ ʧʨʠʤʝʨʘ ʧʦʜʦʙʥʳʭ ʫʩʪʨʦʡʩʪʚ ʤʦʞʥʦ ʧʨʠʚʝʩʪʠ ʤʦʜʝʣʠ AccuCard ʠ 
Internal Power System ʬʠʨʤ Emerson Computer Power ʠ Powercard. 

ʅʘʠʙʦʣʝʝ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʛʨʫʧʧʳ ɹʀʇ ʧʨʝʜʩʪʘʚʣʷʶʪ ʫʩʪʨʦʡʩʪʚʘ, 
ʠʤʝʶʱʠʝ ʪʦʧʦʣʦʛʠʶ on-line (ʧʦʩʪʦʷʥʥʦ ʚʢʣʶʯʝʥʥʳʝ) ʠ off-line ʠʣʠ 
standby (ʨʝʟʝʨʚʥʳʝ). ɹʀʇ, ʦʪʥʦʩʷʱʠʝʩʷ ʢ ʧʦʩʣʝʜʥʝʡ ʛʨʫʧʧʝ, ʚ ʩʚʦʶ ʦʯʝ-
ʨʝʜʴ, ʤʦʛʫʪ ʙʳʪʴ ʧʦʜʝʣʝʥʳ ʥʘ ʜʚʝ ʧʦʜʛʨʫʧʧʳ: standby hybrid UPS ʠ 
standby-ferro UPS (ʛʠʙʨʠʜʥʳʝ ʠ ʬʝʨʨʦʨʝʟʦʥʘʥʩʥʳʝ). ʇʦʜʛʨʫʧʧʘ ʫʩʪ-
ʨʦʡʩʪʚ, ʚʳʧʦʣʥʝʥʥʳʭ ʧʦ ʪʦʧʦʣʦʛʠʠ line-interactive (ʠʥʪʝʨʘʢʪʠʚʥʳʝ ɹʀʇ), 
ʚʳʛʣʷʜʠʪ ʥʝʩʢʦʣʴʢʦ ʦʙʦʩʦʙʣʝʥʥʦ, ʭʦʪʷ ʯʘʱʝ ʚʩʝʛʦ ʧʦʜʦʙʥʳʝ ʫʩʪʨʦʡʩʪʚʘ 
ʦʪʥʦʩʷʪ ʢ ʪʠʧʫ standby (ʠʣʠ hybrid) UPS. 

ʂʘʢ ʫʞʝ ʛʦʚʦʨʠʣʦʩʴ, ʚ ʩʦʩʪʘʚ ɹʀʇ ʦʙʳʯʥʦ ʚʭʦʜʷʪ ʩʪʘʙʠʣʠʟʘʪʦʨ 
(ʫʩʪʨʦʡʩʪʚʦ ʧʦʜʘʚʣʝʥʠʷ ʧʝʨʝʥʘʧʨʷʞʝʥʠʷ ʠ ʬʠʣʴʪʨ), ʟʘʨʷʜʥʦʝ ʫʩʪʨʦʡʩʪ-
ʚʦ, ʘʢʢʫʤʫʣʷʪʦʨʳ (ʚʦʟʤʦʞʥʦ ʢʠʩʣʦʪʥʳʝ), ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʴ ʧʦʩʪʦʷʥʥʦʛʦ 
ʥʘʧʨʷʞʝʥʠʷ ʚ ʧʝʨʝʤʝʥʥʦʝ (DC/AC) ʠ ʧʝʨʝʢʣʶʯʘʪʝʣʴ ʚʳʭʦʜʥʦʛʦ ʥʘʧʨʷʞʝ-
ʥʠʷ. 

ʇʦʩʪʦʷʥʥʦ ʚʢʣʶʯʝʥʥʳʝ ɹʀʇ (ʨʘʙʦʪʘʶʱʠʝ ʚ ʨʝʞʠʤʝ on-line) ʦʙʝʩʧʝ-
ʯʠʚʘʶʪ ʵʥʝʨʛʦʩʥʘʙʞʝʥʠʝ ʧʦʜʢʣʶʯʝʥʥʳʭ ʫʩʪʨʦʡʩʪʚ ʦʪ ʙʘʪʘʨʝʠ ʘʢʢʫʤʫʣʷ-
ʪʦʨʦʚ ʯʝʨʝʟ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʴ ʥʘʧʨʷʞʝʥʠʷ ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʩʦʩʪʦʷʥʠʷ 
ʵʣʝʢʪʨʦʩʝʪʠ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʨʝʟʝʨʚʥʳʝ UPS ʧʝʨʝʭʦʜʷʪ ʥʘ ʪʘʢʦʡ ʨʝʞʠʤ 
ʨʘʙʦʪʳ ʪʦʣʴʢʦ ʧʨʠ ʧʦʣʥʦʤ ʦʪʢʣʶʯʝʥʠʠ ʚʥʝʰʥʝʛʦ ʧʠʪʘʶʱʝʛʦ ʥʘʧʨʷʞʝʥʠʷ. 

ɹʦʣʴʰʠʥʩʪʚʦ ʠʩʪʦʯʥʠʢʦʚ ʙʝʩʧʝʨʝʙʦʡʥʦʛʦ ʧʠʪʘʥʠʷ ʤʦʛʫʪ ʘʚʪʦʥʦʤʥʦ 
ʨʘʙʦʪʘʪʴ ʦʪ 5 ʜʦ 20 ʤʠʥʫʪ. ʆʥʠ ʨʘʩʩʯʠʪʘʥʳ ʚ ʦʩʥʦʚʥʦʤ ʥʘ ʪʦ, ʯʪʦ ʚʳ ʥʝ-
ʤʝʜʣʝʥʥʦ ʩʦʭʨʘʥʠʪʝ ʩʚʦʶ ʠʥʬʦʨʤʘʮʠʶ ʠ ʚʳʢʣʶʯʠʪʝ ʢʦʤʧʴʶʪʝʨ. ɿʘʧʘ-
ʩʠʪʝʩʴ ʜʦʩʪʘʪʦʯʥʳʤ ʪʝʨʧʝʥʠʝʤ ʠ ʞʜʠʪʝ, ʧʦʢʘ ʩʥʦʚʘ ʧʦʷʚʠʪʩʷ ʵʣʝʢʪʨʠʯʝ-
ʩʪʚʦ. ʉʘʤʳʝ ʩʦʚʨʝʤʝʥʥʳʝ ʠ ʦʯʝʥʴ ʜʦʨʦʛʠʝ ʠʩʪʦʯʥʠʢʠ ʙʝʩʧʝʨʝʙʦʡʥʦʛʦ 
ʧʠʪʘʥʠʷ ʤʦʛʫʪ ʨʘʙʦʪʘʪʴ ʯʘʩʘʤʠ ʠ ʜʘʞʝ ʩʫʪʢʘʤʠ. 
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ʃʝʢʮʠʷ 5. ʆʧʝʨʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ 
 

5.01 ʋʨʦʚʥʠ ʢʦʤʧʴʶʪʝʨʥʳʭ ʩʠʩʪʝʤ 
 

ʈʘʙʦʪʘʷ ʩ ʢʦʤʧʴʶʪʝʨʦʤ ʥʘ ʙʳʪʦʚʦʤ ʫʨʦʚʥʝ, ʤʳ ʯʘʩʪʦ ʥʝ ʟʘʜʫʤʳʚʘ-
ʝʤʩʷ, ʯʪʦ ʞʝ ʩʢʨʳʚʘʝʪʩʷ ʟʘ ʚʩʪʨʝʯʘʶʱʠʤ ʥʘʩ ʜʨʫʞʝʩʪʚʝʥʥʳʤ ʠʥʪʝʨ-
ʬʝʡʩʦʤ, ʘ ʚʝʜʴ ʩʦʚʨʝʤʝʥʥʘʷ ʢʦʤʧʴʶʪʝʨʥʘʷ ʩʠʩʪʝʤʘ ʩʦʩʪʦʠʪ ʠʟ ʦʜʥʦʛʦ 
ʠʣʠ ʥʝʩʢʦʣʴʢʠʭ ʧʨʦʮʝʩʩʦʨʦʚ, ʦʧʝʨʘʪʠʚʥʦʡ ʧʘʤʷʪʠ, ʜʠʩʢʦʚ, ʢʣʘʚʠʘʪʫʨʳ, 
ʤʦʥʠʪʦʨʘ, ʧʨʠʥʪʝʨʦʚ, ʩʝʪʝʚʦʛʦ ʠʥʪʝʨʬʝʡʩʘ ʠ ʜʨʫʛʠʭ ʫʩʪʨʦʡʩʪʚ, ʪʦ ʝʩʪʴ 
ʷʚʣʷʝʪʩʷ ʩʣʦʞʥʦʡ ʢʦʤʧʣʝʢʩʥʦʡ ʩʠʩʪʝʤʦʡ. ʅʘʧʠʩʘʥʠʝ ʧʨʦʛʨʘʤʤ, ʢʦʪʦʨʳʝ 
ʩʣʝʜʷʪ ʟʘ ʚʩʝʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ, ʢʦʨʨʝʢʪʥʦ ʠʩʧʦʣʴʟʫʶʪ ʠʭ ʠ ʧʨʠ ʵʪʦʤ ʨʘ-
ʙʦʪʘʶʪ ʦʧʪʠʤʘʣʴʥʦ, ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʢʨʘʡʥʝ ʪʨʫʜʥʫʶ ʟʘʜʘʯʫ. ʇʦ 
ʵʪʦʡ ʧʨʠʯʠʥʝ ʢʦʤʧʴʶʪʝʨʳ ʦʩʥʘʱʘʶʪʩʷ ʩʧʝʮʠʘʣʴʥʳʤ ʫʨʦʚʥʝʤ ʧʨʦ-
ʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ, ʥʘʟʳʚʘʝʤʳʤ ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʦʡ. ʆʧʝʨʘ-
ʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ ʦʪʚʝʯʘʝʪ ʟʘ ʫʧʨʘʚʣʝʥʠʝ ʚʩʝʤʠ ʧʝʨʝʯʠʩʣʝʥʥʳʤʠ ʫʩʪ-
ʨʦʡʩʪʚʘʤʠ ʠ ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʦʣʴʟʦʚʘʪʝʣʷ ʠʤʝʶʱʠʤʠ ʧʨʦʩʪʦʡ, ʜʦʩʪʫʧʥʳʡ 
ʠʥʪʝʨʬʝʡʩ ʧʨʦʛʨʘʤʤʘʤʠ ʜʣʷ ʨʘʙʦʪʳ ʩ ʘʧʧʘʨʘʪʫʨʦʡ. 

ɺʳʜʝʣʷʶʪ ʧʷʪʴ ʦʩʥʦʚʥʳʭ ʫʨʦʚʥʝʡ ʢʦʤʧʴʶʪʝʨʥʳʭ ʩʠʩʪʝʤ (ʂʉ), ʩʨʝʜʠ 
ʢʦʪʦʨʳʭ: 

1. ʉʘʤʳʡ ʥʠʞʥʠʡ ʫʨʦʚʝʥʴ ʩʦʜʝʨʞʠʪ ʬʠʟʠʯʝʩʢʠʝ ʫʩʪʨʦʡʩʪʚʘ, ʩʦ-
ʩʪʦʷʱʠʝ ʠʟ ʠʥʪʝʛʨʘʣʴʥʳʭ ʤʠʢʨʦʩʭʝʤ, ʧʨʦʚʦʜʥʠʢʦʚ, ʠʩʪʦʯʥʠʢʦʚ ʧʠʪʘʥʠʷ, 
ʵʣʝʢʪʨʦʥʥʦ-ʣʫʯʝʚʳʭ ʪʨʫʙʦʢ ʠ ʪ.ʧ. ʊʦ, ʢʘʢ ʦʥʠ ʫʩʪʨʦʝʥʳ ʠ ʢʘʢ ʨʘʙʦʪʘʶʪ, 
ʦʪʥʦʩʠʪʩʷ ʢ ʩʬʝʨʝ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠʥʞʝʥʝʨʦʚ, ʩʧʝʮʠʘʣʠʩʪʦʚ ʧʦ ʵʣʝʢʪʨʦ-
ʥʠʢʝ. 

2. ɺʳʰʝ ʨʘʩʧʦʣʦʞʝʥ ʤʠʢʨʦʘʨʭʠʪʝʢʪʫʨʥʳʡ ʫʨʦʚʝʥʴ, ʥʘ ʢʦʪʦʨʦʤ ʬʠ-
ʟʠʯʝʩʢʠʝ ʫʩʪʨʦʡʩʪʚʘ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ 
ʝʜʠʥʠʮ. ʆʙʳʯʥʦ ʥʘ ʵʪʦʤ ʫʨʦʚʥʝ ʥʘʭʦʜʷʪʩʷ ʚʥʫʪʨʝʥʥʠʝ ʨʝʛʠʩʪʨʳ ʮʝʥ-
ʪʨʘʣʴʥʦʛʦ ʧʨʦʮʝʩʩʦʨʘ (CPU ï Central Processing Unit) ʠ ʘʨʠʬʤʝʪʠʢʦ-
ʣʦʛʠʯʝʩʢʦʝ ʫʩʪʨʦʡʩʪʚʦ. ʅʘ ʢʘʞʜʦʤ ʪʘʢʪʝ ʧʨʦʮʝʩʩʦʨʘ ʠʟ ʨʝʛʠʩʪʨʘ ʚʳʙʠ-
ʨʘʝʪʩʷ ʦʜʠʥ ʠʣʠ ʜʚʘ ʦʧʝʨʘʥʜʘ, ʢʦʪʦʨʳʝ ʦʙʨʘʙʘʪʳʚʘʶʪʩʷ ʚ ʘʨʠʬʤʝʪʠʢʦ-
ʣʦʛʠʯʝʩʢʦʤ ʫʩʪʨʦʡʩʪʚʝ (ʥʘʧʨʠʤʝʨ, ʜʝʡʩʪʚʠʝʤ ʦʧʝʨʘʮʠʠ ʩʣʦʞʝʥʠʷ ʠʣʠ 
ʣʦʛʠʯʝʩʢʦʛʦ ʀ). ʈʝʟʫʣʴʪʘʪ ʩʦʭʨʘʥʷʝʪʩʷ ʚ ʦʜʥʦʤ ʠʣʠ ʥʝʩʢʦʣʴʢʠʭ ʨʝʛʠʩʪ-
ʨʘʭ. ɺ ʥʝʢʦʪʦʨʳʭ ʤʘʰʠʥʘʭ ʦʧʝʨʘʮʠʠ ʥʘʜ ʜʘʥʥʳʤʠ ʢʦʥʪʨʦʣʠʨʫʶʪʩʷ ʧʨʦ-
ʛʨʘʤʤʥʳʤʠ ʧʨʠʣʦʞʝʥʠʷʤʠ, ʢʦʪʦʨʳʝ ʥʘʟʳʚʘʶʪʩʷ ʤʠʢʨʦʧʨʦʛʨʘʤʤʘʤʠ, ʚ 
ʜʨʫʛʠʭ ʪʘʢʦʡ ʢʦʥʪʨʦʣʴ ʚʳʧʦʣʥʷʝʪʩʷ ʥʘʧʨʷʤʫʶ ʘʧʧʘʨʘʪʥʳʤʠ ʮʝʧʷʤʠ. 

ɺ ʤʠʢʨʦʧʨʦʛʨʘʤʤʘʭ ʠʩʧʦʣʴʟʫʝʪʩʷ: 

¶ ʦʙʨʘʙʦʪʢʘ ʧʨʝʨʳʚʘʥʠʡ, 

¶ ʫʧʨʘʚʣʝʥʠʝ ʨʘʟʣʠʯʥʳʤʠ ʪʠʧʘʤʠ ʩʪʨʫʢʪʫʨ ʜʘʥʥʳʭ, 

¶ ʧʨʠʤʠʪʠʚʳ, ʩʠʥʭʨʦʥʠʟʘʮʠʷ, ʢʦʦʨʜʠʥʠʨʫʶʱʠʡ ʜʦʩʪʫʧ ʢ ʦʙʱʠʤ ʜʘʥ-
ʥʳʤ, 

¶ ʧʝʨʝʢʣʶʯʝʥʠʝ ʢʦʥʪʝʢʩʪʘ, 

¶ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʚʳʟʦʚʘ ʠʟ ʧʨʦʮʝʜʫʨ ʠ ʚʦʟʚʨʘʪʘ ʚ ʥʠʭ. 
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3. ʆʧʨʝʜʝʣʝʥʥʘʷ ʩʠʩʪʝʤʘ ʢʦʤʘʥʜ ʧʝʨʝʜʘʝʪʩʷ ʧʦ ʤʘʨʰʨʫʪʫ ʧʝʨʝʜʘ-
ʯʠ ʜʘʥʥʳʭ. ʅʝʢʦʪʦʨʳʝ ʢʦʤʘʥʜʳ ʤʦʛʫʪ ʙʳʪʴ ʚʳʧʦʣʥʝʥʳ ʟʘ ʦʜʠʥ ʮʠʢʣ ʧʝ-
ʨʝʜʘʯʠ ʜʘʥʥʳʭ, ʜʨʫʛʠʝ ʪʨʝʙʫʶʪ ʥʝʩʢʦʣʴʢʠʭ ʮʠʢʣʦʚ. ʊʘʢʠʝ ʢʦʤʘʥʜʳ ʤʦʛʫʪ 
ʠʩʧʦʣʴʟʦʚʘʪʴ ʨʝʛʠʩʪʨʳ ʠʣʠ ʜʨʫʛʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʘʧʧʘʨʘʪʫʨʳ. ʂʦʤʘʥʜʳ, 
ʚʠʜʠʤʳʝ ʜʣʷ ʨʘʙʦʪʘʶʱʝʛʦ ʥʘ ʘʩʩʝʤʙʣʝʨʝ ʧʨʦʛʨʘʤʤʠʩʪʘ, ʬʦʨʤʠʨʫʶʪ 
ʫʨʦʚʝʥʴ ISA (Instruction Set Architecture ï ʘʨʭʠʪʝʢʪʫʨʘ ʩʠʩʪʝʤʳ ʢʦʤʘʥʜ), 
ʯʘʩʪʦ ʥʘʟʳʚʘʝʤʳʡ ʤʘʰʠʥʥʳʤ ʷʟʳʢʦʤ. 

ʆʙʳʯʥʦ ʤʘʰʠʥʥʳʡ ʷʟʳʢ ʩʦʜʝʨʞʠʪ ʦʪ 50 ʜʦ 300 ʢʦʤʘʥʜ, ʩʣʫʞʘʱʠʭ 
ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʜʣʷ ʧʝʨʝʤʝʱʝʥʠʷ ʜʘʥʥʳʭ ʧʦ ʢʦʤʧʴʶʪʝʨʫ, ʚʳʧʦʣʥʝ-
ʥʠʷ ʘʨʠʬʤʝʪʠʯʝʩʢʠʭ ʦʧʝʨʘʮʠʡ ʠ ʩʨʘʚʥʝʥʠʷ ʚʝʣʠʯʠʥ. ʋʧʨʘʚʣʝʥʠʝ ʫʩʪ-
ʨʦʡʩʪʚʘʤʠ ʥʘ ʵʪʦʤ ʫʨʦʚʥʝ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʟʘʛʨʫʟʢʠ ʦʧʨʝʜʝ-
ʣʝʥʥʳʭ ʚʝʣʠʯʠʥ ʚ ʩʧʝʮʠʘʣʴʥʳʝ ʨʝʛʠʩʪʨʳ ʫʩʪʨʦʡʩʪʚ. 

ʇʨʠʤʝʨʦʤ ʨʘʙʦʪʳ ʥʘ ʪʘʢʦʤ ʫʨʦʚʥʝ ʤʦʞʝʪ ʩʣʫʞʠʪʴ ʦʙʨʘʙʦʪʢʘ ʢʦ-
ʤʘʥʜʳ ʯʪʝʥʠʷ ʩ ʜʠʩʢʘ. ɼʣʷ ʵʪʦʛʦ ʥʫʞʥʦ ʚʳʧʦʣʥʠʪʴ ʟʘʧʠʩʴ ʚ ʝʛʦ ʨʝʛʠʩʪ-
ʨʳ: ʘʜʨʝʩʘ ʤʝʩʪʘ ʥʘ ʜʠʩʢʝ, ʘʜʨʝʩʘ ʚ ʦʩʥʦʚʥʦʡ ʧʘʤʷʪʠ, ʯʠʩʣʦ ʙʘʡʪʦʚ ʜʣʷ 
ʯʪʝʥʠʷ ʠ ʝʱʝ ʤʥʦʞʝʩʪʚʦ ʧʘʨʘʤʝʪʨʦʚ. ʂʨʦʤʝ ʪʦʛʦ, ʥʫʞʥʦ ʫʯʠʪʳʚʘʪʴ ʩʪʘ-
ʪʫʩ ʦʧʝʨʘʮʠʠ, ʚʦʟʚʨʘʱʘʝʤʳʡ ʜʠʩʢʦʤ. 

4. ʆʧʝʨʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʩʢʨʳʪʴ ʦʪ 
ʧʦʣʴʟʦʚʘʪʝʣʷ ʠ ʜʘʞʝ ʦʪ ʧʨʠʢʣʘʜʥʦʛʦ ʧʨʦʛʨʘʤʤʠʩʪʘ ʚʩʝ ʵʪʠ ʩʣʦʞʥʦʩʪʠ. 
ʆʥʘ ʩʦʩʪʦʠʪ ʠʟ ʫʨʦʚʥʷ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ, ʢʦʪʦʨʳʡ ʯʘʩʪʠʯʥʦ 
ʠʟʙʘʚʣʷʝʪ ʦʪ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʦʙʱʝʥʠʷ ʩ ʘʧʧʘʨʘʪʫʨʦʡ ʥʘʧʨʷʤʫʶ, ʚʤʝʩʪʦ 
ʵʪʦʛʦ ʧʨʝʜʦʩʪʘʚʣʷʷ ʧʨʦʛʨʘʤʤʠʩʪʫ ʙʦʣʝʝ ʫʜʦʙʥʫʶ ʩʠʩʪʝʤʫ ʢʦʤʘʥʜ. ɺ 
ʧʨʦʜʦʣʞʝʥʠʝ ʧʨʝʜʳʜʫʱʝʛʦ ʧʨʠʤʝʨʘ, ʤʦʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʯʪʝʥʠʝ ʙʣʦʢʘ ʩ 
ʜʠʩʢʘ ʠʟ ʬʘʡʣʘ ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʝʤʫ ʥʘʤʥʦʛʦ ʙʦʣʝʝ ʧʨʦ-
ʩʪʳʤ, ʯʝʤ ʢʦʛʜʘ ʥʫʞʥʦ ʟʘʙʦʪʠʪʴʩʷ ʦ ʧʝʨʝʤʝʱʝʥʠʠ ʛʦʣʦʚʦʢ ʜʠʩʢʘ, ʞʜʘʪʴ, 
ʧʦʢʘ ʦʥʠ ʫʩʪʘʥʦʚʷʪʩʷ ʥʘ ʥʫʞʥʦʝ ʤʝʩʪʦ ʠ ʪ.ʜ. 

5. ʅʘʜ ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʦʡ ʥʘ ʥʘʰʝʤ ʨʠʩʫʥʢʝ ʨʘʩʧʦʣʦʞʝʥʳ ʦʩ-
ʪʘʣʴʥʳʝ ʩʠʩʪʝʤʥʳʝ ʧʨʦʛʨʘʤʤʳ. ɿʜʝʩʴ ʥʘʭʦʜʷʪʩʷ ʠʥʪʝʨʧʨʝʪʘʪʦʨ ʢʦʤʘʥʜ 
(ʦʙʦʣʦʯʢʘ), ʩʠʩʪʝʤʳ ʦʢʦʥ, ʢʦʤʧʠʣʷʪʦʨʳ, ʨʝʜʘʢʪʦʨʳ ʠ ʪ.ʜ. ɺʘʞʥʦ ʧʦʥʠ-
ʤʘʪʴ, ʯʪʦ ʧʦʜʦʙʥʳʝ ʧʨʦʛʨʘʤʤʳ ʥʝ ʷʚʣʷʶʪʩʷ ʯʘʩʪʴʶ ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʠʩ-
ʪʝʤʳ, ʭʦʪʷ ʦʙʳʯʥʦ ʧʦʩʪʘʚʱʠʢʠ ʢʦʤʧʴʶʪʝʨʦʚ ʫʩʪʘʥʘʚʣʠʚʘʶʪ ʠʭ ʥʘ ʤʘ-
ʰʠʥʳ. ʕʪʦ ʦʯʝʥʴ ʚʘʞʥʦʝ ʟʘʤʝʯʘʥʠʝ. ʇʦʜ ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʦʡ ʦʙʳʯ-
ʥʦ ʧʦʥʠʤʘʝʪʩʷ ʪʦ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ, ʢʦʪʦʨʦʝ ʟʘʧʫʩʢʘʝʪʩʷ ʚ ʨʝ-
ʞʠʤʝ ʷʜʨʘ ʠʣʠ, ʢʘʢ ʝʛʦ ʝʱʝ ʥʘʟʳʚʘʶʪ, ʨʝʞʠʤʝ ʩʫʧʝʨʚʠʟʦʨʘ. ʆʥʘ ʟʘʱʠ-
ʱʝʥʘ ʦʪ ʚʤʝʰʘʪʝʣʴʩʪʚʘ ʧʦʣʴʟʦʚʘʪʝʣʷ ʩ ʧʦʤʦʱʴʶ ʘʧʧʘʨʘʪʥʳʭ ʩʨʝʜʩʪʚ. 
ʂʦʤʧʠʣʷʪʦʨʳ ʠ ʨʝʜʘʢʪʦʨʳ ʟʘʧʫʩʢʘʶʪʩʷ ʚ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʤ ʨʝʞʠʤʝ. ɽʩ-
ʣʠ ʧʦʣʴʟʦʚʘʪʝʣʶ ʥʝ ʥʨʘʚʠʪʩʷ ʢʘʢʦʡ-ʣʠʙʦ ʢʦʤʧʠʣʷʪʦʨ, ʦʥ ʧʨʠ ʞʝʣʘʥʠʠ 
ʤʦʞʝʪ ʥʘʧʠʩʘʪʴ ʩʚʦʡ ʩʦʙʩʪʚʝʥʥʳʡ, ʥʦ ʦʥ ʥʝ ʤʦʞʝʪ ʥʘʧʠʩʘʪʴ ʩʦʙʩʪʚʝʥ-
ʥʳʡ ʦʙʨʘʙʦʪʯʠʢ ʧʨʝʨʳʚʘʥʠʡ ʩʠʩʪʝʤʥʳʭ ʯʘʩʦʚ, ʷʚʣʷʶʱʠʡʩʷ ʯʘʩʪʴʶ ʦʧʝ-
ʨʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʠ ʦʙʳʯʥʦ ʟʘʱʠʱʝʥʥʳʡ ʘʧʧʘʨʘʪʥʦ ʦʪ ʧʦʧʳʪʦʢ ʝʛʦ 
ʤʦʜʠʬʠʮʠʨʦʚʘʪʴ. 

ʉʫʱʝʩʪʚʫʶʪ ʩʠʩʪʝʤʳ, ʚ ʢʦʪʦʨʳʭ ʵʪʦ ʨʘʟʣʠʯʠʝ ʨʘʟʤʳʪʦ. ʂ ʥʠʤ ʦʪʥʦ-
ʩʷʪʩʷ ʚʩʪʨʦʝʥʥʳʝ ʩʠʩʪʝʤʳ, ʦʥʠ ʤʦʛʫʪ ʥʝ ʠʤʝʪʴ ʨʝʞʠʤʘ ʷʜʨʘ, ʠʣʠ ʠʥʪʝʨ-
ʧʨʝʪʠʨʫʝʤʳʝ ʩʠʩʪʝʤʳ, ʧʦʜʦʙʥʳʝ ʦʩʥʦʚʘʥʥʳʤ ʥʘ Java ʦʧʝʨʘʮʠʦʥʥʳʤ 
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ʩʠʩʪʝʤʘʤ, ʚ ʢʦʪʦʨʳʭ ʜʣʷ ʨʘʟʜʝʣʝʥʠʷ ʢʦʤʧʦʥʝʥʪʦʚ ʠʩʧʦʣʴʟʫʝʪʩʷ ʠʥʪʝʨ-
ʧʨʝʪʘʮʠʷ, ʘ ʥʝ ʦʙʦʨʫʜʦʚʘʥʠʝ. ʅʦ ʚ ʪʨʘʜʠʮʠʦʥʥʳʭ ʢʦʤʧʴʶʪʝʨʘʭ ʦʧʝʨʘ-
ʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʥʘʙʦʨ ʧʨʦʛʨʘʤʤ, ʟʘʧʫʩʢʘʶʱʠʭʩʷ ʚ 
ʨʝʞʠʤʝ ʷʜʨʘ. 

ɺʦ ʤʥʦʛʠʭ ʩʠʩʪʝʤʘʭ ʝʩʪʴ ʧʨʦʛʨʘʤʤʳ, ʢʦʪʦʨʳʝ ʨʘʙʦʪʘʶʪ ʚ ʧʦʣʴʟʦʚʘ-
ʪʝʣʴʩʢʦʤ ʨʝʞʠʤʝ, ʥʦ ʧʦʤʦʛʘʶʪ ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʝ ʠʣʠ ʚʳʧʦʣʥʷʶʪ 
ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʝ ʬʫʥʢʮʠʠ. ʅʘʧʨʠʤʝʨ, ʯʘʩʪʦ ʚʩʪʨʝʯʘʶʪʩʷ ʧʨʦʛʨʘʤ-
ʤʳ, ʧʦʟʚʦʣʷʶʱʠʝ ʧʦʣʴʟʦʚʘʪʝʣʷʤ ʠʟʤʝʥʷʪʴ ʩʚʦʠ ʧʘʨʦʣʠ. ʆʥʠ ʥʝ ʷʚʣʷ-
ʶʪʩʷ ʯʘʩʪʴʶ ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʠ ʟʘʧʫʩʢʘʶʪʩʷ ʥʝ ʚ ʨʝʞʠʤʝ ʷʜʨʘ, ʥʦ 
ʚʳʧʦʣʥʷʝʤʳʝ ʠʤʠ ʬʫʥʢʮʠʠ ʚʣʠʷʶʪ ʥʘ ʨʘʙʦʪʫ ʩʠʩʪʝʤʳ, ʠ ʪʘʢʠʝ ʧʨʦ-
ʛʨʘʤʤʳ ʜʦʣʞʥʳ ʙʳʪʴ ʦʧʨʝʜʝʣʝʥʥʳʤ ʩʧʦʩʦʙʦʤ ʟʘʱʠʱʝʥʳ ʦʪ ʚʦʟʜʝʡʩʪ-
ʚʠʷ ʧʦʣʴʟʦʚʘʪʝʣʷ. 

6. ʅʘʜ ʩʠʩʪʝʤʥʳʤʠ ʧʨʦʛʨʘʤʤʘʤʠ ʨʘʩʧʦʣʦʞʝʥʳ ʧʨʠʢʣʘʜʥʳʝ ʧʨʦ-
ʛʨʘʤʤʳ. ʆʙʳʯʥʦ ʦʥʠ ʧʦʢʫʧʘʶʪʩʷ ʠʣʠ ʧʠʰʫʪʩʷ ʧʦʣʴʟʦʚʘʪʝʣʝʤ ʜʣʷ ʨʝʰʝ-
ʥʠʷ ʩʦʙʩʪʚʝʥʥʳʭ ʧʨʦʙʣʝʤ ï ʦʙʨʘʙʦʪʢʠ ʪʝʢʩʪʘ, ʵʣʝʢʪʨʦʥʥʳʭ ʪʘʙʣʠʮ, ʪʝʭ-
ʥʠʯʝʩʢʠʭ ʨʘʩʯʝʪʦʚ ʠʣʠ ʩʦʭʨʘʥʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʚ ʙʘʟʝ ʜʘʥʥʳʭ. 

ʇʝʨʚʳʝ ʪʨʠ ʫʨʦʚʥʷ ʤʦʞʥʦ ʦʙʲʝʜʠʥʠʪʴ ʧʦʜ ʦʙʱʠʤ ʥʘʟʚʘʥʠʝʤ çʪʝʭ-
ʥʠʯʝʩʢʠʡ ʫʨʦʚʝʥʴè. ʏʝʪʚʝʨʪʳʡ ʠ ʧʷʪʳʡ ʤʦʞʥʦ ʫʩʣʦʚʥʦ ʥʘʟʚʘʪʴ ʫʨʦʚʝʥʴ 
çʩʠʩʪʝʤʥʳʭ ʧʨʦʛʨʘʤʤè. ʇʦʩʣʝʜʥʠʡ, ʰʝʩʪʦʡ, ʤʦʞʥʦ ʥʘʟʚʘʪʴ ʫʨʦʚʥʝʤ 
çʧʨʠʢʣʘʜʥʳʭ ʧʨʦʛʨʘʤʤè. 

ʇʨʝʜʩʪʘʚʠʚ ʢʦʤʧʴʶʪʝʨʥʫʶ ʩʠʩʪʝʤʫ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʳ ʛʦʪʦʚʳ ʧʨʠ-
ʚʝʩʪʠ ʫʥʠʚʝʨʩʘʣʴʥʦʝ ʦʧʨʝʜʝʣʝʥʠʝ ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ. 

ʆʧʝʨʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ (ʆʉ) ï ʥʘʙʦʨ ʧʨʦʛʨʘʤʤ, ʢʘʢ ʦʙʳʯʥʳʭ ʪʘʢ ʠ 
ʤʠʢʨʦʧʨʦʛʨʘʤʤ, ʢʦʪʦʨʳʝ ʦʙʝʩʧʝʯʠʚʘʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʘʧ-
ʧʘʨʘʪʫʨʳ ʢʦʤʧʴʶʪʝʨʘ, ʧʨʠ ʵʪʦʤ ʘʧʧʘʨʘʪʫʨʘ ʢʦʤʧʴʶʪʝʨʘ ʧʨʝʜʩʪʘʚʣʷʝʪ 
ʩʦʙʦʡ çʩʳʨʦʡè ʤʘʪʝʨʠʘʣ, ʘ ʟʘʜʘʯʘ ʆʉ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦʙʳ ʩʜʝ-
ʣʘʪʴ ʘʧʧʘʨʘʪʫʨʫ ʜʦʩʪʫʧʥʦʡ ʠ, ʧʦ ʚʦʟʤʦʞʥʦʩʪʠ, ʫʜʦʙʥʦʡ ʜʣʷ ʧʦʣʴʟʦʚʘʪʝʣʷ. 

ʀʩʭʦʜʷ ʠʟ ʟʘʜʘʯ ʆʉ, ʥʝʦʪʜʝʣʠʤʦ ʩʚʷʟʘʥʥʳʭ ʩ ʜʘʥʥʳʤ ʦʧʨʝʜʝʣʝʥʠ-
ʝʤ, ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʦʩʥʦʚʥʳʝ ʬʫʥʢʮʠʠ ʆʉ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ: 

¶ ʦʧʨʝʜʝʣʝʥʠʝ ʠʥʪʝʨʬʝʡʩʘ ʧʦʣʴʟʦʚʘʪʝʣʷ, 

¶ ʦʙʝʩʧʝʯʝʥʠʝ ʨʘʟʜʝʣʝʥʠʷ ʘʧʧʘʨʘʪʥʳʭ ʨʝʩʫʨʩʦʚ ʤʝʞʜʫ ʧʦʣʴʟʦʚʘʪʝ-
ʣʷʤʠ, 

¶ ʧʨʝʜʦʩʪʘʚʣʝʥʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʨʘʙʦʪʳ ʩ ʦʙʱʠʤʠ ʜʘʥʥʳʤʠ, 

¶ ʧʣʘʥʠʨʦʚʘʥʠʝ ʜʦʩʪʫʧʘ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʢ ʦʙʱʠʤ ʨʝʩʫʨʩʘʤ, 

¶ ʦʙʝʩʧʝʯʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʛʦ ʚʳʧʦʣʥʝʥʠʷ ʦʧʝʨʘʮʠʡ ʚʚʦʜʘ/ʚʳʚʦʜʘ, 

¶ ʦʩʫʱʝʩʪʚʣʝʥʠʝ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʠ ʚʳʯʠʩʣʠʪʝʣʴʥʦʛʦ 
ʧʨʦʮʝʩʩʘ ʚ ʩʣʫʯʘʝ ʦʰʠʙʦʢ. 
ʅʝʦʙʭʦʜʠʤʦ ʟʘʤʝʪʠʪʴ, ʯʪʦ ʚ ʨʘʩʧʦʨʷʞʝʥʠʝ ʆʉ ʧʨʝʜʦʩʪʘʚʣʷʶʪʩʷ ʢʘʢ 

ʧʘʩʩʠʚʥʳʝ, ʪʘʢ ʠ ʘʢʪʠʚʥʳʝ ʨʝʩʫʨʩʳ. ʇʦʵʪʦʤʫ ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʨʝʩʫʨʩʦʚ 
ʆʉ ʚʠʜʠʪʩʷ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 

ʇʘʩʩʠʚʥʳʝ ʨʝʩʫʨʩʳ ï ʫʧʨʘʚʣʷʝʤʳʝ ʨʝʩʫʨʩʳ: 

¶ ʧʨʦʮʝʩʩʦʨʳ, 

¶ ʧʘʤʷʪʴ, 

¶ ʫʩʪʨʦʡʩʪʚʘ ʚʚʦʜʘ/ʚʳʚʦʜʘ, 

¶ ʜʘʥʥʳʝ. 
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ɸʢʪʠʚʥʳʝ ʨʝʩʫʨʩʳ ï ʫʧʨʘʚʣʷʶʱʠʝ ʨʝʩʫʨʩʳ: 

¶ ʦʧʝʨʘʪʦʨʳ ʕɺʄ, 

¶ ʨʘʟʣʠʯʥʳʝ ʧʨʦʛʨʘʤʤʠʩʪʳ (ʧʨʠʢʣʘʜʥʳʝ, ʩʠʩʪʝʤʥʳʝ), 

¶ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʡ ʧʝʨʩʦʥʘʣ, 

¶ ʧʨʦʛʨʘʤʤʳ ʧʦʣʴʟʦʚʘʪʝʣ.̫ 
ʄʦʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʆʉ, ʦʩʥʦʚʳʚʘʷʩʴ ʥʘ ʧʦʪʨʝʙʥʦʩʪʷʭ ʠ ʚʦʟʤʦʞʥʦ-

ʩʪʷʭ ʩʚʦʝʛʦ ʘʢʪʠʚʥʦʛʦ ʨʝʩʫʨʩʘ ʠ ʩ ʫʯʝʪʦʤ ʧʨʝʜʦʩʪʘʚʣʝʥʥʦʛʦ ʚ ʨʘʩʧʦʨʷ-
ʞʝʥʠʝ ʧʘʩʩʠʚʥʦʛʦ ʨʝʩʫʨʩʘ, ʚʳʧʦʣʥʷʝʪ ʧʦʩʪʘʚʣʝʥʥʳʝ ʧʝʨʝʜ ʥʝʡ ʟʘʜʘʯʠ 
ʧʦʩʨʝʜʥʠʢʘ.  

ʉʣʝʜʫʶʱʠʤ ʰʘʛʦʤ ʚ ʨʘʩʩʤʦʪʨʝʥʠʠ ʆʉ ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʧʨʠʚʝʜʝʥʠʝ 
ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʆC ʩ ʨʘʟʣʠʯʥʳʭ ʪʦʯʝʢ ʟʨʝʥʠʷ. 

 

5.02 ʆʩʦʙʝʥʥʦʩʪʠ ʘʣʛʦʨʠʪʤʦʚ ʫʧʨʘʚʣʝʥʠʷ ʨʝʩʫʨʩʘʤʠ 

ʆʪ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʘʣʛʦʨʠʪʤʦʚ ʫʧʨʘʚʣʝʥʠʷ ʧʘʩʩʠʚʥʳʤʠ ʨʝʩʫʨʩʘʤʠ 
ʢʦʤʧʴʶʪʝʨʘ ʚʦ ʤʥʦʛʦʤ ʟʘʚʠʩʠʪ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʚʩʝʡ ʆʉ ʚ ʮʝʣʦʤ. ʇʦʵʪʦ-
ʤʫ, ʭʘʨʘʢʪʝʨʠʟʫʷ ʆʉ, ʯʘʩʪʦ ʧʨʠʚʦʜʷʪ ʚʘʞʥʝʡʰʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʨʝʘʣʠʟʘ-
ʮʠʠ ʬʫʥʢʮʠʡ ʆʉ ʧʦ ʫʧʨʘʚʣʝʥʠʶ ʧʨʦʮʝʩʩʦʨʘʤʠ, ʧʘʤʷʪʴʶ, ʚʥʝʰʥʠʤʠ ʫʩʪ-
ʨʦʡʩʪʚʘʤʠ. ʊʘʢ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʦʩʦʙʝʥʥʦʩʪʝʡ ʠʩʧʦʣʴʟʦʚʘʥʥʦʛʦ ʘʣʛʦ-
ʨʠʪʤʘ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʮʝʩʩʦʨʦʤ, ʦʧʝʨʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ ʜʝʣʷʪ ʥʘ ʤʥʦ-
ʛʦʟʘʜʘʯʥʳʝ ʠ ʦʜʥʦʟʘʜʘʯʥʳʝ, ʤʥʦʛʦʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʝ ʠ ʦʜʥʦʧʦʣʴʟʦʚʘ-
ʪʝʣʴʩʢʠʝ, ʥʘ ʤʥʦʛʦʧʨʦʮʝʩʩʦʨʥʳʝ ʠ ʦʜʥʦʧʨʦʮʝʩʩʦʨʥʳʝ ʩʠʩʪʝʤʳ.  

1. ʇʦʜʜʝʨʞʢʘ ʤʥʦʛʦʟʘʜʘʯʥʦʩʪʠ 

ʇʦ ʯʠʩʣʫ ʦʜʥʦʚʨʝʤʝʥʥʦ ʚʳʧʦʣʥʷʝʤʳʭ ʟʘʜʘʯ ʦʧʝʨʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ 
ʤʦʛʫʪ ʙʳʪʴ ʨʘʟʜʝʣʝʥʳ ʥʘ ʜʚʘ ʢʣʘʩʩʘ:  

¶ ʦʜʥʦʟʘʜʘʯʥʳʝ (ʥʘʧʨʠʤʝʨ, MS-DOS, MSX) ʠ  

¶ ʤʥʦʛʦʟʘʜʘʯʥʳʝ (OC EC, OS/2, UNIX, Windows 95).  
ʆʜʥʦʟʘʜʘʯʥʳʝ ʆʉ ʚ ʦʩʥʦʚʥʦʤ ʚʳʧʦʣʥʷʶʪ ʬʫʥʢʮʠʶ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ 

ʧʦʣɹʟʦʚʘʪʝʣʶ ʚʠʨʪʫʘʣʴʥʦʡ ʤʘʰʠʥʳ, ʜʝʣʘʷ ʙʦʣʝʝ ʧʨʦʩʪʳʤ ʠ ʫʜʦʙʥʳʤ 
ʧʨʦʮʝʩʩ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʧʦʣʴʟʦʚʘʪʝʣʷ ʩ ʢʦʤʧʴʶʪʝʨʦʤ. ʆʜʥʦʟʘʜʘʯʥʳʝ 

ʆʉ ʚʢʣʶʯʘʶʪ ʩʨʝʜʩʪʚʘ ʫʧʨʘʚʣʝʥʠʷ ʧʝʨʠʬʝʨʠʡʥʳʤʠ ʫʩʪʨʦʡʩʪʚʘʤʠ, 
ʩʨʝʜʩʪʚʘ ʫʧʨʘʚʣʝʥʠʷ ʬʘʡʣʘʤʠ, ʩʨʝʜʩʪʚʘ ʦʙʱʝʥʠʷ ʩ ʧʦʣʴʟʦʚʘʪʝʣʝʤ.  

ʄʥʦʛʦʟʘʜʘʯʥʳʝ ʆʉ, ʢʨʦʤʝ ʚʳʰʝʧʝʨʝʯʠʩʣʝʥʥʳʭ ʬʫʥʢʮʠʡ, ʫʧʨʘʚʣʷ-
ʶʪ ʨʘʟʜʝʣʝʥʠʝʤ ʩʦʚʤʝʩʪʥʦ ʠʩʧʦʣʴʟʫʝʤʳʭ ʨʝʩʫʨʩʦʚ, ʪʘʢʠʭ ʢʘʢ ʧʨʦʮʝʩ-
ʩʦʨ, ʦʧʝʨʘʪʠʚʥʘʷ ʧʘʤʷʪʴ, ʬʘʡʣʳ ʠ ʚʥʝʰʥʠʝ ʫʩʪʨʦʡʩʪʚʘ.  

ɼʣʷ ʧʦʣʥʦʪʳ ʨʘʩʩʤʦʪʨʝʥʠʷ ʜʘʥʥʦʛʦ ʢʣʘʩʩʘ ʆʉ ʥʝʦʙʭʦʜʠʤʦ ʫʧʦʤʷ-
ʥʫʪʴ, ʯʪʦ ʩʫʱʝʩʪʚʫʝʪ ʚʳʪʝʩʥʷʶʱʘʷ ʠ ʥʝʚʳʪʝʩʥʷʶʱʘʷ ʤʥʦʛʦʟʘʜʘʯʥʦʩʪʴ.  

ʉʧʦʩʦʙ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʧʨʦʮʝʩʩʦʨʥʦʛʦ ʚʨʝʤʝʥʠ ʤʝʞʜʫ ʥʝʩʢʦʣʴʢʠʤʠ 
ʦʜʥʦʚʨʝʤʝʥʥʦ ʩʫʱʝʩʪʚʫʶʱʠʤʠ ʚ ʩʠʩʪʝʤʝ ʧʨʦʮʝʩʩʘʤʠ ʚʦ ʤʥʦʛʦʤ ʦʧʨʝ-
ʜʝʣʷʝʪ ʩʧʝʮʠʬʠʢʫ ʆʉ. ʉʨʝʜʠ ʤʥʦʞʝʩʪʚʘ ʩʫʱʝʩʪʚʫʶʱʠʭ ʚʘʨʠʘʥʪʦʚ ʨʝʘ-
ʣʠʟʘʮʠʠ ʤʥʦʛʦʟʘʜʘʯʥʦʩʪʠ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʜʚʝ ʛʨʫʧʧʳ ʘʣʛʦʨʠʪʤʦʚ:  

¶ ʥʝʚʳʪʝʩʥʷʶʱʘʷ ʤʥʦʛʦʟʘʜʘʯʥʦʩʪʴ (NetWare, Windows 3.x);  

¶ ʚʳʪʝʩʥʷʶʱʘʷ ʤʥʦʛʦʟʘʜʘʯʥʦʩʪʴ (Windows NT, OS/2, UNIX).  
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ʆʩʥʦʚʥʳʤ ʨʘʟʣʠʯʠʝʤ ʤʝʞʜʫ ʚʳʪʝʩʥʷʶʱʠʤ ʠ ʥʝʚʳʪʝʩʥʷʶʱʠʤ ʚʘʨʠ-
ʘʥʪʘʤʠ ʤʥʦʛʦʟʘʜʘʯʥʦʩʪʠ ʷʚʣʷʝʪʩʷ ʩʪʝʧʝʥʴ ʮʝʥʪʨʘʣʠʟʘʮʠʠ ʤʝʭʘʥʠʟʤʘ 
ʧʣʘʥʠʨʦʚʘʥʠʷ ʧʨʦʮʝʩʩʦʚ. ɺ ʧʝʨʚʦʤ ʩʣʫʯʘʝ ʤʝʭʘʥʠʟʤ ʧʣʘʥʠʨʦʚʘʥʠʷ ʧʨʦ-
ʮʝʩʩʦʚ ʮʝʣʠʢʦʤ ʩʦʩʨʝʜʦʪʦʯʝʥ ʚ ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʝ, ʘ ʚʦ ʚʪʦʨʦʤ ï 
ʨʘʩʧʨʝʜʝʣʝʥ ʤʝʞʜʫ ʩʠʩʪʝʤʦʡ ʠ ʧʨʠʢʣʘʜʥʳʤʠ ʧʨʦʛʨʘʤʤʘʤʠ. ʇʨʠ ʥʝʚʳ-
ʪʝʩʥʷʶʱʝʡ ʤʥʦʛʦʟʘʜʘʯʥʦʩʪʠ ʘʢʪʠʚʥʳʡ ʧʨʦʮʝʩʩ ʚʳʧʦʣʥʷʝʪʩʷ ʜʦ ʪʝʭ ʧʦʨ, 
ʧʦʢʘ ʦʥ ʩʘʤ, ʧʦ ʩʦʙʩʪʚʝʥʥʦʡ ʠʥʠʮʠʘʪʠʚʝ, ʥʝ ʦʪʜʘʩʪ ʫʧʨʘʚʣʝʥʠʝ ʦʧʝʨʘ-
ʮʠʦʥʥʦʡ ʩʠʩʪʝʤʝ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʪʘ ʚʳʙʨʘʣʘ ʠʟ ʦʯʝʨʝʜʠ ʜʨʫʛʦʡ ʛʦʪʦʚʳʡ 
ʢ ʚʳʧʦʣʥʝʥʠʶ ʧʨʦʮʝʩʩ. ʇʨʠ ʚʳʪʝʩʥʷʶʱʝʡ ʤʥʦʛʦʟʘʜʘʯʥʦʩʪʠ ʨʝʰʝʥʠʝ ʦ 
ʧʝʨʝʢʣʶʯʝʥʠʠ ʧʨʦʮʝʩʩʦʨʘ ʩ ʦʜʥʦʛʦ ʧʨʦʮʝʩʩʘ ʥʘ ʜʨʫʛʦʡ ʧʨʠʥʠʤʘʝʪʩʷ 
ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʦʡ, ʘ ʥʝ ʩʘʤʠʤ ʘʢʪʠʚʥʳʤ ʧʨʦʮʝʩʩʦʤ.  

2. ʇʦʜʜʝʨʞʢʘ ʤʥʦʛʦʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʛʦ ʨʝʞʠʤʘ 

ʇʦ ʯʠʩʣʫ ʦʜʥʦʚʨʝʤʝʥʥʦ ʨʘʙʦʪʘʶʱʠʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʆʉ ʜʝʣʷʪʩʷ ʥʘ:  

¶ ʦʜʥʦʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʝ (MS-DOS, Windows 3.x, ʨʘʥʥʠʝ ʚʝʨʩʠʠ 
OS/2);  

¶ ʤʥʦʛʦʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʝ (UNIX, Windows NT).  
ɻʣʘʚʥʳʤ ʦʪʣʠʯʠʝʤ ʤʥʦʛʦʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʭ ʩʠʩʪʝʤ ʦʪ ʦʜʥʦʧʦʣʴʟʦ-

ʚʘʪʝʣʴʩʢʠʭ ʷʚʣʷʝʪʩʷ ʥʘʣʠʯʠʝ ʩʨʝʜʩʪʚ ʟʘʱʠʪʳ ʠʥʬʦʨʤʘʮʠʠ ʢʘʞʜʦʛʦ 
ʧʦʣɹʟʦʚʘʪʝʣʷ ʦʪ ʥʝʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʦʛʦ ʜʦʩʪʫʧʘ ʜʨʫʛʠʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ. 
ʉʣʝʜʫʝʪ ʟʘʤʝʪʠʪʴ, ʯʪʦ ʥʝ ʚʩʷʢʘʷ ʤʥʦʛʦʟʘʜʘʯʥʘʷ ʩʠʩʪʝʤʘ ʷʚʣʷʝʪʩʷ ʤʥʦ-
ʛʦʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʡ, ʠ ʥʝ ʚʩʷʢʘʷ ʦʜʥʦʧʦʣʴʟʦʚʘʪʝʣʴʩʢʘʷ ʆʉ ʷʚʣʷʝʪʩʷ 
ʦʜʥʦʟʘʜʘʯʥʦʡ.  

3. ʄʥʦʛʦʧʨʦʮʝʩʩʦʨʥʘʷ ʦʙʨʘʙʦʪʢʘ  

ɼʨʫʛʠʤ ʚʘʞʥʳʤ ʩʚʦʡʩʪʚʦʤ ʆʉ ʷʚʣʷʝʪʩʷ ʦʪʩʫʪʩʪʚʠʝ ʠʣʠ ʥʘʣʠʯʠʝ ʚ 
ʥʝʡ ʩʨʝʜʩʪʚ ʧʦʜʜʝʨʞʢʠ ʤʥʦʛʦʧʨʦʮʝʩʩʦʨʥʦʡ ʦʙʨʘʙʦʪʢʠ ï ʤʫʣʴʪʠʧʨʦʮʝʩ-
ʩʠʨʦʚʘʥʠʝ. ʄʫʣʴʪʠʧʨʦʮʝʩʩʠʨʦʚʘʥʠʝ ʧʨʠʚʦʜʠʪ ʢ ʫʩʣʦʞʥʝʥʠʶ ʚʩʝʭ ʘʣʛʦ-
ʨʠʪʤʦʚ ʫʧʨʘʚʣʝʥʠʷ ʨʝʩʫʨʩʘʤʠ.  

ʌʫʥʢʮʠʠ ʧʦʜʜʝʨʞʢʠ ʤʥʦʛʦʧʨʦʮʝʩʩʦʨʥʦʡ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ ʠʤʝʶʪʩʷ 
ʚ ʪʘʢʠʭ ʦʧʝʨʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤʘʭ, ʢʘʢ: OS/2 ʬʠʨʤʳ IBM, Windows NT 
ʬʠʨʤʳ Microsoft, NetWare 4.1 ʬʠʨʤʳ Novell ʠ ʥʝʢʦʪʦʨʳʭ ʜʨʫʛʠʭ.  

ʄʥʦʛʦʧʨʦʮʝʩʩʦʨʥʳʝ ʆʉ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʤʦʞʥʦ ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʪʴ ʧʦ 
ʩʧʦʩʦʙʫ ʦʨʛʘʥʠʟʘʮʠʠ ʚʳʯʠʩʣʠʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ ʚ ʩʠʩʪʝʤʝ ʩ ʤʥʦʛʦʧʨʦ-
ʮʝʩʩʦʨʥʦʡ ʘʨʭʠʪʝʢʪʫʨʦʡ: ʘʩʠʤʤʝʪʨʠʯʥʳʝ ʆʉ ʠ ʩʠʤʤʝʪʨʠʯʥʳʝ ʆʉ. ɸʩʠʤ-
ʤʝʪʨʠʯʥʘʷ ʆʉ ʮʝʣʠʢʦʤ ʚʳʧʦʣʥʷʝʪʩʷ ʪʦʣʴʢʦ ʥʘ ʦʜʥʦʤ ʠʟ ʧʨʦʮʝʩʩʦʨʦʚ 
ʩʠʩʪʝʤʳ, ʨʘʩʧʨʝʜʝʣʷʷ ʧʨʠʢʣʘʜʥʳʝ ʟʘʜʘʯʠ ʧʦ ʦʩʪʘʣʴʥʳʤ ʧʨʦʮʝʩʩʦʨʘʤ. 
ʉʠʤʤʝʪʨʠʯʥʘʷ ʆʉ ʧʦʣʥʦʩʪʴʶ ʜʝʮʝʥʪʨʘʣʠʟʦʚʘʥʘ ʠ ʠʩʧʦʣʴʟʫʝʪ ʚʝʩʴ ʧʫʣ 
ʧʨʦʮʝʩʩʦʨʦʚ, ʨʘʟʜʝʣʷʷ ʠʭ ʤʝʞʜʫ ʩʠʩʪʝʤʥʳʤʠ ʠ ʧʨʠʢʣʘʜʥʳʤʠ ʟʘʜʘʯʘʤʠ.  

ɺʳʰʝ ʙʳʣʠ ʨʘʩʩʤʦʪʨʝʥʳ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʆʉ, ʩʚʷʟʘʥʥʳʝ ʩ ʫʧʨʘʚʣʝ-
ʥʠʝʤ ʪʦʣʴʢʦ ʦʜʥʠʤ ʪʠʧʦʤ ʨʝʩʫʨʩʦʚ ï ʧʨʦʮʝʩʩʦʨʦʤ. ɺʘʞʥʦʝ ʚʣʠʷʥʠʝ ʥʘ 
ʦʙʣʠʢ ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʚ ʮʝʣʦʤ, ʥʘ ʚʦʟʤʦʞʥʦʩʪʠ ʝʝ ʠʩʧʦʣʴʟʦʚʘ-
ʥʠʷ ʚ ʪʦʡ ʠʣʠ ʠʥʦʡ ʦʙʣʘʩʪʠ ʦʢʘʟʳʚʘʶʪ ʦʩʦʙʝʥʥʦʩʪʠ ʠ ʜʨʫʛʠʭ ʧʦʜʩʠʩʪʝʤ 
ʫʧʨʘʚʣʝʥʠʷ ʣʦʢʘʣʴʥʳʤʠ ʨʝʩʫʨʩʘʤʠ ï ʧʦʜʩʠʩʪʝʤ ʫʧʨʘʚʣʝʥʠʷ ʧʘʤʷʪʴʶ, 
ʬʘʡʣʘʤʠ, ʫʩʪʨʦʡʩʪʚʘʤʠ ʚʚʦʜʘ-ʚʳʚʦʜʘ. 
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5.03 ʆʩʦʙʝʥʥʦʩʪʠ ʘʧʧʘʨʘʪʥʳʭ ʧʣʘʪʬʦʨʤ 

ʅʘ ʩʚʦʡʩʪʚʘ ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ ʦʢʘ-
ʟʳʚʘʶʪ ʘʧʧʘʨʘʪʥʳʝ ʩʨʝʜʩʪʚʘ, ʥʘ ʢʦʪʦʨʳʝ ʦʥʘ ʦʨʠʝʥʪʠʨʦʚʘʥʘ. ʇʦ ʪʠʧʫ 
ʘʧʧʘʨʘʪʫʨʳ ʨʘʟʣʠʯʘʶʪ ʦʧʝʨʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ ʧʝʨʩʦʥʘʣʴʥʳʭ ʢʦʤʧʴʶ-
ʪʝʨʦʚ, ʤʠʥʠ-ʢʦʤʧʴʶʪʝʨʦʚ, ʤʝʡʥʬʨʝʡʤʦʚ, ʢʣʘʩʪʝʨʦʚ, ʚʩʪʨʦʝʥʥʳʝ ʆʉ ʠ 
ʆʉ ʩʝʪʝʡ ʕɺʄ.  

1. ʇʝʨʚʫʶ ʢʘʪʝʛʦʨʠʶ ʩʦʩʪʘʚʣʷʶʪ ʦʧʝʨʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ ʜʣʷ ʧʝʨ-
ʩʦʥʘʣʴʥʳʭ ʢʦʤʧʴʶʪʝʨʦʚ. ʀʭ ʨʘʙʦʪʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʧʨʝʜʦʩʪʘʚʣʝʥʠʠ 
ʫʜʦʙʥʦʛʦ ʠʥʪʝʨʬʝʡʩʘ ʜʣʷ ʦʜʥʦʛʦ ʧʦʣʴʟʦʚʘʪʝʣʷ. ʊʘʢʠʝ ʩʠʩʪʝʤʳ ʰʠʨʦʢʦ 
ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʨʘʙʦʪʳ ʩ ʪʝʢʩʪʦʤ, ʵʣʝʢʪʨʦʥʥʳʤʠ ʪʘʙʣʠʮʘʤʠ ʠ ʜʦʩʪʫʧʘ 
ʚ ʀʥʪʝʨʥʝʪ. ʅʘʠʙʦʣʝʝ ʷʨʢʠʝ ʧʨʠʤʝʨʳ ï ʵʪʦ Windows XP, MacOS ʠ Linux. 

2. ʆʯʝʚʠʜʥʦ, ʯʪʦ ʆʉ ʙʦʣʴʰʦʡ ʤʘʰʠʥʳ (ʤʠʥʠ-ʢʦʤʧʴʶʪʝʨʘ) ʷʚʣʷʝʪʩʷ 
ʙʦʣʝʝ ʩʣʦʞʥʦʡ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ, ʯʝʤ ʆʉ ʧʝʨʩʦʥʘʣʴʥʦʛʦ ʢʦʤʧʴʶʪʝʨʘ. 

ʊʘʢ, ʚ ʆʉ ʙʦʣʴʰʠʭ ʤʘʰʠʥ ʬʫʥʢʮʠʠ ʧʦ ʧʣʘʥʠʨʦʚʘʥʠʶ ʧʦʪʦʢʘ ʚʳʧʦʣ-
ʥʷʝʤʳʭ ʟʘʜʘʯ, ʦʯʝʚʠʜʥʦ, ʨʝʘʣʠʟʫʶʪʩʷ ʧʫʪʝʤ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʣʦʞʥʳʭ 
ʧʨʠʦʨʠʪʝʪʥʳʭ ʜʠʩʮʠʧʣʠʥ ʠ ʪʨʝʙʫʶʪ ʙʦʣʴʰʝʡ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʤʦʱʥʦ-
ʩʪʠ, ʯʝʤ ʚ ʆʉ ʧʝʨʩʦʥʘʣʴʥʳʭ ʢʦʤʧʴʶʪʝʨʦʚ. ɸʥʘʣʦʛʠʯʥʦ ʦʙʩʪʦʠʪ ʜʝʣʦ ʠ ʩ 
ʜʨʫʛʠʤʠ ʬʫʥʢʮʠʷʤʠ. 

ʊʘʢ, ʩʝʪʝʚʘʷ ʆʉ ʠʤʝʝʪ ʚ ʩʚʦʝʤ ʩʦʩʪʘʚʝ ʩʨʝʜʩʪʚʘ ʧʝʨʝʜʘʯʠ ʩʦʦʙʱʝ-
ʥʠʡ ʤʝʞʜʫ ʢʦʤʧʴʶʪʝʨʘʤʠ ʧʦ ʣʠʥʠʷʤ ʩʚʷʟʠ, ʢʦʪʦʨʳʝ ʩʦʚʝʨʰʝʥʥʦ ʥʝ ʥʫʞ-
ʥʳ ʚ ʘʚʪʦʥʦʤʥʦʡ ʆʉ. ʅʘ ʦʩʥʦʚʝ ʵʪʠʭ ʩʦʦʙʱʝʥʠʡ ʩʝʪʝʚʘʷ ʆʉ ʧʦʜʜʝʨʞʠ-
ʚʘʝʪ ʨʘʟʜʝʣʝʥʠʝ ʨʝʩʫʨʩʦʚ ʢʦʤʧʴʶʪʝʨʘ ʤʝʞʜʫ ʫʜʘʣʝʥʥʳʤʠ ʧʦʣʴʟʦʚʘʪʝ-
ʣʷʤʠ, ʧʦʜʢʣʶʯʝʥʥʳʤʠ ʢ ʩʝʪʠ. ɼʣʷ ʧʦʜʜʝʨʞʘʥʠʷ ʬʫʥʢʮʠʡ ʧʝʨʝʜʘʯʠ ʩʦ-
ʦʙʱʝʥʠʡ ʩʝʪʝʚʳʝ ʆʉ ʩʦʜʝʨʞʘʪ ʩʧʝʮʠʘʣʴʥʳʝ ʧʨʦʛʨʘʤʤʥʳʝ ʢʦʤʧʦʥʝʥʪʳ, 
ʨʝʘʣʠʟʫʶʱʠʝ ʧʦʧʫʣʷʨʥʳʝ ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʝ ʧʨʦʪʦʢʦʣʳ, ʪʘʢʠʝ ʢʘʢ IP, 
IPX, Ethernet ʠ ʜʨʫʛʠʝ. 

ʄʥʦʛʦʧʨʦʮʝʩʩʦʨʥʳʝ ʩʠʩʪʝʤʳ ʪʨʝʙʫʶʪ ʦʪ ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ 
ʦʩʦʙʦʡ ʦʨʛʘʥʠʟʘʮʠʠ, ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʦʡ ʩʘʤʘ ʦʧʝʨʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ, ʘ 
ʪʘʢʞʝ ʧʦʜʜʝʨʞʠʚʘʝʤʳʝ ʝʶ ʧʨʠʣʦʞʝʥʠʷ ʤʦʛʣʠ ʙʳ ʚʳʧʦʣʥʷʪʴʩʷ ʧʘʨʘʣ-
ʣʝʣʴʥʦ ʦʪʜʝʣʴʥʳʤʠ ʧʨʦʮʝʩʩʦʨʘʤʠ ʩʠʩʪʝʤʳ. ʇʘʨʘʣʣʝʣʴʥʘʷ ʨʘʙʦʪʘ ʦʪ-
ʜʝʣʴʥʳʭ ʯʘʩʪʝʡ ʆʉ ʩʦʟʜʘʝʪ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʧʨʦʙʣʝʤʳ ʜʣʷ ʨʘʟʨʘʙʦʪ-
ʯʠʢʦʚ ʆʉ, ʪʘʢ ʢʘʢ ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʛʦʨʘʟʜʦ ʩʣʦʞʥʝʝ ʦʙʝʩʧʝʯʠʪʴ ʩʦʛʣʘʩʦ-
ʚʘʥʥʳʡ ʜʦʩʪʫʧ ʦʪʜʝʣʴʥʳʭ ʧʨʦʮʝʩʩʦʚ ʢ ʦʙʱʠʤ ʩʠʩʪʝʤʥʳʤ ʪʘʙʣʠʮʘʤ, ʠʩ-
ʢʣʶʯʠʪʴ ʵʬʬʝʢʪ ʛʦʥʦʢ ʠ ʧʨʦʯʠʝ ʥʝʞʝʣʘʪʝʣʴʥʳʝ ʧʦʩʣʝʜʩʪʚʠʷ ʘʩʠʥʭʨʦʥ-
ʥʦʛʦ ʚʳʧʦʣʥʝʥʠʷ ʨʘʙʦʪ.  

3. ʆʧʝʨʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ ʜʣʷ ʤʵʡʥʬʨʝʡʤʦʚ. ʕʪʠ ʢʦʤʧʴʶʪʝʨʳ ʨʘʟ-
ʤʝʨʦʤ ʩ ʢʦʤʥʘʪʫ ʚʩʝ ʝʱʝ ʤʦʞʥʦ ʚʩʪʨʝʪʠʪʴ ʚ ʮʝʥʪʨʘʭ ʜʘʥʥʳʭ ʙʦʣʴʰʠʭ 
ʢʦʨʧʦʨʘʮʠʡ. ʄʵʡʥʬʨʝʡʤʳ ʦʪʣʠʯʘʶʪʩʷ ʦʪ ʧʝʨʩʦʥʘʣʴʥʳʭ ʢʦʤʧʴʶʪʝʨʦʚ ʧʦ 
ʩʚʦʠʤ ʚʦʟʤʦʞʥʦʩʪʷʤ ʚʚʦʜʘ-ʚʳʚʦʜʘ. ɼʦʚʦʣʴʥʦ ʯʘʩʪʦ ʚʩʪʨʝʯʘʶʪʩʷ ʤʵʡʥ-
ʬʨʝʡʤʳ ʩ ʪʳʩʷʯʴʶ ʜʠʩʢʦʚ ʠ ʪʝʨʘʙʘʡʪʘʤʠ ʜʘʥʥʳʭ, ʘ ʧʝʨʩʦʥʘʣʴʥʳʡ ʢʦʤ-
ʧʴʶʪʝʨ ʩ ʪʘʢʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʧʦʢʘʟʘʣʩʷ ʙʳ ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʥʝʦʙʳʯʥʳʤ. 
ʄʵʡʥʬʨʝʡʤʳ ʚʦʟʚʨʘʱʘʶʪʩʷ ʚ ʚʠʜʝ ʤʦʱʥʳʭ WEB-ʩʝʨʚʝʨʦʚ, ʩʝʨʚʝʨʦʚ 
ʜʣʷ ʢʨʫʧʥʦʤʘʩʰʪʘʙʥʳʭ ʵʣʝʢʪʨʦʥʥʦ-ʢʦʤʤʝʨʯʝʩʢʠʭ ʩʘʡʪʦʚ ʠ ʩʝʨʚʝʨʦʚ ʜʣʷ 
ʪʨʘʥʟʘʢʮʠʡ ʚ ʙʠʟʥʝʩʝ. 
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ʆʧʝʨʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ ʜʣʷ ʤʵʡʥʬʨʝʡʤʦʚ ʚ ʦʩʥʦʚʥʦʤ ʦʨʠʝʥʪʠʨʦ-
ʚʘʥʳ ʥʘ ʦʙʨʘʙʦʪʢʫ ʤʥʦʞʝʩʪʚʘ ʦʜʥʦʚʨʝʤʝʥʥʳʭ ʟʘʜʘʥʠʡ ʧʦ ʦʧʝʨʘʮʠʷʤ 
ʚʚʦʜʘ-ʚʳʚʦʜʘ. ʇʨʠʤʝʨʦʤ ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʜʣʷ ʤʵʡʥʬʨʝʡʤʘ ʷʚ-
ʣʷʝʪʩʷ 0S/390, ʧʨʦʠʟʦh ʝʜʰʘʷ ʦʪ 0S/360. 

4. ɼʨʫʛʠʝ ʪʨʝʙʦʚʘʥʠʷ ʧʨʝʜʲʷʚʣʷʶʪʩʷ ʢ ʦʧʝʨʘʮʠʦʥʥʳʤ ʩʠʩʪʝʤʘʤ 
ʢʣʘʩʪʝʨʦʚ. ʂʣʘʩʪʝʨ ï ʩʣʘʙʦ ʩʚʷʟʘʥʥʘʷ ʩʦʚʦʢʫʧʥʦʩʪʴ ʥʝʩʢʦʣʴʢʠʭ ʚʳʯʠʩ-
ʣʠʪʝʣʴʥʳʭ ʩʠʩʪʝʤ, ʨʘʙʦʪʘʶʱʠʭ ʩʦʚʤʝʩʪʥʦ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʦʙʱʠʭ ʧʨʠ-
ʣʦʞʝʥʠʡ ʠ ʧʨʝʜʩʪʘʚʣʷʶʱʠʭʩʷ ʧʦʣʴʟʦʚʘʪʝʣʶ ʝʜʠʥʦʡ ʩʠʩʪʝʤʦʡ. ʅʘʨʷʜʫ 
ʩʦ ʩʧʝʮʠʘʣʴʥʦʡ ʘʧʧʘʨʘʪʫʨʦʡ ʜʣʷ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʢʣʘʩʪʝʨʥʳʭ ʩʠʩʪʝʤ, 
ʥʝʦʙʭʦʜʠʤʘ ʠ ʧʨʦʛʨʘʤʤʥʘʷ ʧʦʜʜʝʨʞʢʘ ʩʦ ʩʪʦʨʦʥʳ ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʠʩʪʝ-
ʤʳ, ʢʦʪʦʨʘʷ ʩʚʦʜʠʪʩʷ ʚ ʦʩʥʦʚʥʦʤ ʢ ʩʠʥʭʨʦʥʠʟʘʮʠʠ ʜʦʩʪʫʧʘ ʢ ʨʘʟʜʝʣʷʝ-
ʤʳʤ ʨʝʩʫʨʩʘʤ, ʦʙʥʘʨʫʞʝʥʠʶ ʦʪʢʘʟʦʚ ʠ ʜʠʥʘʤʠʯʝʩʢʦʡ ʨʝʢʦʥʬʠʛʫʨʘʮʠʠ 
ʩʠʩʪʝʤʳ. 

5.04  ʆʧʝʨʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ ʜʣʷ ʤʦʙʠʣʴʥʳʭ ʫʩʪʨʦʡʩʪʚ 

ʉʣʝʜʫʝʪ ʧʦʥʠʤʘʪʴ, ʯʪʦ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʨʳʥʦʢ ʤʦʙʠʣʴʥʳʭ ʫʩʪ-
ʨʦʡʩʪʚ, ʘ ʩʣʝʜʦʚʘʪʝʣʴʥʦ ʠ ʦʧʝʨʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʜʣʷ ʥʠʭ (ʨʘʚʥʦ ʢʘʢ ʠ 
ʤʦʙʠʣʴʥʳʭ ʧʨʠʣʦʞʝʥʠʡ), ï ʩʘʤʳʡ ʙʳʩʪʨʦʨʘʟʚʠʚʘʶʱʠʡʩʷ ʩʨʝʜʠ ʚʳʩʦʢʦ-
ʪʝʭʥʦʣʦʛʠʯʥʳʭ ʨʳʥʢʦʚ. ʇʦʵʪʦʤʫ ʨʝʡʪʠʥʛ ʪʝʭ ʠʣʠ ʠʥʳʭ ʤʦʙʠʣʴʥʳʭ ʆʉ 
ʤʦʞʝʪ ʤʝʥʷʪʴʩʷ. 

1. Symbian OS 

ɹʳʣʘ ʩʘʤʦʡ ʧʦʧʫʣʷʨʥʦʡ ʆʉ ʜʣʷ ʤʦʙʠʣʴʥʳʭ ʫʩʪʨʦʡʩʪʚ ʙʣʘʛʦʜʘʨʷ 
ʧʦʜʜʝʨʞʢʝ ʬʠʨʤʳ Nokia. ɺʘʞʥʫʶ ʨʦʣʴ ʪʘʢʞʝ ʩʳʛʨʘʣʦ ʪʦ, ʯʪʦ ʩʠʩʪʝʤʘ 
ʠʤʝʝʪ ʥʝʙʦʣʴʰʦʡ ʨʘʟʤʝʨ, ʘ ʪʘʢʞʝ ʪʦ, ʯʪʦ ʛʨʘʬʠʯʝʩʢʠʡ ʠʥʪʝʨʬʝʡʩ ʠ ʷʜ-
ʨʦ ʩʠʩʪʝʤʳ ʦʪʜʝʣʝʥʳ ʜʨʫʛ ʦʪ ʜʨʫʛʘ. ʕʪʦ ʧʦʟʚʦʣʠʣʦ ʣʝʛʢʦ ʧʦʨʪʠʨʦʚʘʪʴ ʝʝ 
ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʤʦʙʠʣʴʥʳʭ ʫʩʪʨʦʡʩʪʚ. ʇʦʟʜʥʝʝ ʙʳʣʘ ʜʦʙʘʚʣʝʥʘ ʤʥʦʛʦ-
ʟʘʜʘʯʥʦʩʪʴ.  

ʂʘʞʜʳʡ ʨʘʟʨʘʙʦʪʯʠʢ ʩʦʟʜʘʚʘʣ ʩʚʦʡ ʜʠʩʪʨʠʙʫʪʠʚ ʵʪʦʡ ʦʧʝʨʘʮʠʦʥʥʦʡ 
ʩʠʩʪʝʤʳ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʦʛʨʘʥʠʯʝʥʠʡ ʘʧʧʘʨʘʪʥʦʡ ʧʣʘʪʬʦʨʤʳ, ʧʦʜ ʢʦ-
ʪʦʨʫʶ ʦʥʘ ʨʘʟʨʘʙʘʪʳʚʘʣʘʩʴ. ʊʘʢ ʧʦʷʚʠʣʠʩʴ ʚʝʨʩʠʠ Series 60, Series 80, 
Series 90, UIQ ʠ MOAP. ʂʘʞʜʘʷ ʚʝʨʩʠʷ ʦʙʣʘʜʘʣʘ ʩʚʦʠʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ, 
ʯʪʦ ʜʝʣʘʣʦ ʥʝʦʙʭʦʜʠʤʳʤ ʧʦʜ ʢʘʞʜʫʶ ʚʝʨʩʠʶ ʨʘʟʨʘʙʘʪʳʚʘʪʴ ʩʚʦʠ ʧʨʠ-
ʣʦʞʝʥʠʷ. ʕʪʦ ʙʳʣʦ ʥʝʫʜʦʙʥʦ, ʧʦʵʪʦʤʫ ʧʦʩʣʝ ʧʦʷʚʣʝʥʠʷ Windows Mobile, 
Android ʠ iPhoneOS ʫʪʨʘʪʠʣʘ ʩʚʦʶ ʧʦʧʫʣʷʨʥʦʩʪʴ ʩʨʝʜʠ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ 
ʤʦʙʠʣʴʥʳʭ ʜʝʚʘʡʩʦʚ. ʊʘʢ, ʚ ʵʪʦʤ ʛʦʜʫ ʢʦʤʧʘʥʠʠ Sony Ericsson ʠ 
Samsung ʦʙʲʷʚʠʣʠ, ʯʪʦ ʥʝ ʙʫʜʫʪ ʙʦʣʴʰʝ ʧʦʜʜʝʨʞʠʚʘʪʴ ʵʪʫ ʦʧʝʨʘʮʠʦʥʥʫʶ 
ʩʠʩʪʝʤʫ. ʅʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʠʟ ʢʨʫʧʥʳʭ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʤʦʙʠʣʴʥʳʭ ʜʝ-
ʚʘʡʩʦʚ ʪʦʣʴʢʦ ʢʦʤʧʘʥʠʷ Nokia ʠʩʧʦʣʴʟʫʝʪ ʵʪʫ ʆʉ ʜʣʷ ʩʚʦʠʭ ʩʤʘʨʪʬʦʥʦʚ. 

ɼʦʩʪʦʠʥʩʪʚʘ: 

¶ ʥʠʟʢʠʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʧʘʤʷʪʠ ʠ ʧʨʦʮʝʩʩʦʨʫ; 

¶ ʬʫʥʢʮʠʷ ʦʩʚʦʙʦʞʜʝʥʠʷ ʥʝʠʩʧʦʣʴʟʫʝʤʦʡ ʧʘʤʷʪʠ; 

¶ ʩʪʘʙʠʣʴʥʦʩʪʴ; 
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¶ ʤʘʣʦʝ ʢʦʣʠʯʝʩʪʚʦ ʚʠʨʫʩʦʚ ʜʣʷ ʵʪʦʡ ʧʣʘʪʬʦʨʤʳ; 

¶ ʙʳʩʪʨʦ ʚʳʭʦʜʷʪ ʥʦʚʳʝ ʚʝʨʩʠʠ ʠ ʠʩʧʨʘʚʣʷʶʪʩʷ ʥʝʩʪʘʙʠʣʴʥʦʩʪʠ; 

¶ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʨʦʛʨʘʤʤ. 

ʅʝʜʦʩʪʘʪʢʠ: 

¶ ʜʣʷ ʩʚʷʟʠ ʩ ʇʂ ʥʫʞʥʦ ʫʩʪʘʥʘʚʣʠʚʘʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ ʩʦʬʪ; 

¶ ʥʝʩʦʚʤʝʩʪʠʤʦʩʪʴ ʧʨʦʛʨʘʤʤ ʜʣʷ ʩʪʘʨʳʭ ʠ ʥʦʚʳʭ ʚʝʨʩʠʡ. 

2. Windows Mobile 

ʕʪʘ ʦʧʝʨʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ ʨʘʟʨʘʙʦʪʘʥʘ ʢʦʤʧʘʥʠʝʡ Microsoft. ʕʪʘ 
ʩʠʩʪʝʤʘ ʠʩʧʦʣʴʟʫʝʪ ʪʘʢʦʡ ʞʝ ʧʨʦʛʨʘʤʤʥʳʡ ʠʥʪʝʨʬʝʡʩ, ʯʪʦ ʠ ʥʘʩʪʦʣʴʥʘʷ 
ʚʝʨʩʠʷ. ʕʪʦ ʜʝʣʘʝʪ ʥʘʧʠʩʘʥʠʝ ʧʨʦʛʨʘʤʤ ʙʦʣʝʝ ʟʥʘʢʦʤʳʤ, ʘ ʧʦʣʴʟʦʚʘ-
ʪʝʣʷʤ ʥʨʘʚʠʪʩʷ ʫʜʦʙʥʳʡ ʠ ʧʦʥʷʪʥʳʡ ʠʥʪʝʨʬʝʡʩ, ʟʥʘʢʦʤʳʡ ʠʤ ʩ ʥʘ-
ʩʪʦʣʴʥʦʡ Windows. Windows Mobile ʷʚʣʷʝʪʩʷ ʢʦʤʧʦʥʝʥʪʥʦʡ, ʤʥʦʛʦʟʘʜʘʯ-
ʥʦʡ, ʤʥʦʛʦʧʦʪʦʯʥʦʡ ʠ ʤʥʦʛʦʧʣʘʪʬʦʨʤʝʥʥʦʡ ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʦʡ. 
ɹʣʘʛʦʜʘʨʷ ʵʪʦʤʫ ʦʥʘ ʩʥʠʩʢʘʣʘ ʰʠʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʥʘ ʤʦʙʠʣʴʥʳʭ 
ʫʩʪʨʦʡʩʪʚʘʭ. 

ɼʦʩʪʦʠʥʩʪʚʘ: 

¶ ʩʭʦʞʝʩʪʴ ʩ ʥʘʩʪʦʣʴʥʦʡ ʚʝʨʩʠʝʡ; 

¶ ʫʜʦʙʥʘʷ ʩʠʥʭʨʦʥʠʟʘʮʠʷ; 

¶ ʚ ʢʦʤʧʣʝʢʪʝ ʠʜʫʪ ʦʬʠʩʥʳʝ ʧʨʦʛʨʘʤʤʳ; 

¶ ʤʥʦʛʦʟʘʜʘʯʥʦʩʪʴ. 

ʅʝʜʦʩʪʘʪʢʠ: 

¶ ʚʳʩʦʢʠʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʦʙʦʨʫʜʦʚʘʥʠʶ, 

¶ ʥʘʣʠʯʠʝ ʙʦʣʴʰʦʛʦ ʯʠʩʣʘ ʚʠʨʫʩʦʚ, 

¶ ʥʝʩʪʘʙʠʣʴʥʦʩʪ ɹʚ ʨʘʙʦʪʝ. 

3. Android 

ʕʪʦ ʦʜʥʘ ʠʟ ʆʉ, ʦʩʥʦʚʘʥʥʘʷ ʥʘ ʙʘʟʝ ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ Linux ʠ 
ʨʘʟʨʘʙʘʪʚrʘʝʤʘʷ Open Handset Alliance (OHA) ʧʨʠ ʧʦʜʜʝʨʞʢʝ Google. 
ʀʩʭʦʜʥʳʡ ʢʦʜ ʥʘʭʦʜʠʪʩʷ ʚ ʦʪʢʨʳʪʦʤ ʜʦʩʪʫʧʝ, ʙʣʘʛʦʜʘʨʷ ʯʝʤʫ ʣʶʙʦʡ 
ʨʘʟʨʘʙʦʪʯʠʢ ʤʦʞʝʪ ʩʦʟʜʘʪʴ ʩʚʦʶ ʚʝʨʩʠʶ ʵʪʦʡ ʤʦʙʠʣʴʥʦʡ ʆʉ. ʈʘʟʨʘʙʦʪ-
ʯʠʢʘʤ  ʧʨʠʣʦʞʝʥʠʡ ʚʳʜʚʠʥʫʪʦ ʥʝʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʦʛʨʘʥʠʯʝʥʠʡ, ʙʣʘ-
ʛʦʜʘʨʷ ʯʝʤʫ ʩʫʱʝʩʪʚʫʝʪ ʤʥʦʞʝʩʪʚʦ ʢʘʢ ʧʣʘʪʥʳʭ, ʪʘʢ ʠ ʙʝʩʧʣʘʪʥʳʭ ʧʨʠ-
ʣʦʞʝʥʠʡ, ʢʦʪʦʨʳʝ ʤʦʞʥʦ ʫʜʦʙʥʦ ʟʘʛʨʫʟʠʪʴ ʩ Android Market. 

ɼʦʩʪʦʠʥʩʪʚʘ: 

¶ ʛʠʙʢʦʩʪʴ; 

¶ ʦʪʢʨʳʪʳʝ ʠʩʭʦʜʥʳʝ ʢʦʜʳ; 

¶ ʤʥʦʞʝʩʪʚʦ ʧʨʦʛʨʘʤʤ; 

¶ ʚʳʩʦʢʦʝ ʙʳʩʪʨʦʜʝʡʩʪʚʠʝ; 

¶ ʫʜʦʙʥʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ ʩʝʨʚʠʩʘʤʠ ʦʪ Google; 

¶ ʤʥʦʛʦʟʘʜʘʯʥʦʩʪʴ. 
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ʅʝʜʦʩʪʘʪʢʠ: 

¶ ʤʥʦʞʝʩʪʚʦ ʘʢʪʫʘʣʴʥʳʭ ʚʝʨʩʠʡ ï ʜʣʷ ʤʥʦʛʠʭ ʫʩʪʨʦʡʩʪʚ ʥʦʚʘʷ ʚʝʨ-
ʩʠʷ ʚʭʦʜʠʪ ʩʣʠʰʢʦʤ ʧʦʟʜʥʦ ʠʣʠ ʥʝ ʧʦʷʚʣʷʝʪʩʷ ʚʦʚʩʝ, ʧʦʵʪʦʤʫ 
ʨʘʟʨʘʙʦʪʯʠʢʘʤ ʧʨʠʭʦʜʠʪʩʷ ʨʘʟʨʘʙʘʪʳʚʘʪʴ ʧʨʠʣʦʞʝʥʠʷ, ʦʨʠʝʥʪʠ-
ʨʫʷʩʴ ʥʘ ʙʦʣʝʝ ʩʪʘʨʳʝ ʚʝʨʩʠʠ; 

¶ ʚʳʩʦʢʘʷ ʧʨʝʜʨʘʩʧʦʣʦʞʝʥʥʦʩʪʴ ʢ ʭʘʢʝʨʩʢʠʤ ʘʪʘʢʘʤ ʠʟ-ʟʘ ʦʪʢʨʳʪʦ-
ʩʪʠ ʢʦʜʘ; 

¶ ʧʦʯʪʠ ʚʩʝʛʜʘ ʪʨʝʙʫʝʪ ʜʦʨʘʙʦʪʦʢ. 

4. iOS 

ʄʦʙʠʣʴʥʘʷ ʦʧʝʨʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ ʦʪ ʢʦʤʧʘʥʠʠ Apple. ɼʘʥʥʘʷ ʩʠʩ-
ʪʝʤʘ ʧʦʣʫʯʠʣʘ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʪʦʣʴʢʦ ʥʘ ʧʨʦʜʫʢʪʘʭ ʢʦʤʧʘʥʠʠ Apple. 
ʇʨʠʤʝʥʷʝʪʩʷ ʚ iPhone, iPod, iPad ʘ ʪʘʢʞʝ ʪʝʣʝʚʠʟʠʦʥʥʦʡ ʧʨʠʩʪʘʚʢʝ 
AppleTV. 

ɼʦʩʪʦʠʥʩʪʚʘ: 

¶ ʫʜʦʙʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ; 

¶ ʢʘʯʝʩʪʚʝʥʥʘʷ ʩʣʫʞʙʘ ʧʦʜʜʝʨʞʢʠ; 

¶ ʨʝʛʫʣʷʨʥʳʝ ʦʙʥʦʚʣʝʥʠʷ, ʫʩʪʨʘʥʷʶʱʠʝ ʤʥʦʛʠʝ ʧʨʦʙʣʝʤʳ ʚ ʨʘʙʦʪʝ; 

¶ ʚʦʟʤʦʞʥʦʩʪʴ ʢʫʧʠʪʴ ʚ App Store ʤʥʦʞʝʩʪʚʦ ʨʘʟʣʠʯʥʳʭ ʧʨʦʛʨʘʤʤ. 

ʅʝʜʦʩʪʘʪʢʠ: 

¶ ʟʘʙʣʦʢʠʨʦʚʘʥʥʳʡ ʭʘʨʘʢʪʝʨ ʆʉ; 

¶ ʦʪʩʫʪʩʪʚʠʝ ʤʥʦʛʦʟʘʜʘʯʥʦʩʪʠ; 

¶ ʥʝʪ ʚʩʪʨʦʝʥʥʦʛʦ ʨʝʜʘʢʪʦʨʘ ʜʦʢʫʤʝʥʪʦʚ. 

5. Palm OS 

ɼʘʥʥʘʷ ʦʧʝʨʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ ʧʦʷʚʠʣʘʩʴ ʚ 1996 ʛʦʜʫ. ʇʨʠʤʝʥʷʣʘʩʴ 
ʚ ʂʇʂ. ɹʳʣʘ ʦʯʝʥʴ ʨʘʩʧʨʦʩʪʨʘʥʝʥʘ ʠʟ-ʟʘ ʰʠʨʦʢʠʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʠ ʫʜʦʙ-
ʩʪʚʘ ʧʦʣʴʟʦʚʘʪʝʣʝʡ. ʂ ʥʘʩʪʦʷʱʝʤʫ ʤʦʤʝʥʪʫ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʧʨʠʤʝʥʷʝʪ-
ʩʷ, ʥʦ ʥʝʜʘʚʥʦ ʨʘʟʨʘʙʦʪʯʠʢʘ ʧʦʛʣʦʪʠʣʘ ʢʦʤʧʘʥʠʷ HP. ɹʣʘʛʦʜʘʨʷ ʵʪʦʤʫ 
ʧʦ̫ʚʠʣʠʩʴ ʥʘʜʝʞʜʳ ʥʘ ʚʦʩʢʨʝʰʝʥʠʝ ʥʝʢʦʛʜʘ ʧʦʧʫʣʷʨʥʦʡ ʂʇʂ ʆʉ. 

ɼʦʩʪʦʠʥʩʪʚʘ: 

¶ ʥʝ ʪʨʝʙʦʚʘʪʝʣʴʥʘ ʢ ʨʝʩʫʨʩʘʤ; 

¶ ʦʯʝʥʴ ʫʜʦʙʥʳʡ ʠʥʪʝʨʬʝʡʩ ʧʦʣʴʟʦʚʘʪʝʣʷ; 

¶ ʫʜʦʙʥʘʷ ʩʠʥʭʨʦʥʠʟʘʮʠʷ ʩ ʇʂ; 

¶ ʥʘʜʝʞʥʦʩʪʴ. 

ʅʝʜʦʩʪʘʪʢʠ: 

¶ ʦʪʩʫʪʩʪʚʫʝʪ ʧʦʣʥʦʮʝʥʥʘʷ ʤʥʦʛʦʟʘʜʘʯʥʦʩʪʴ; 

¶ ʥʝ ʨʘʟʚʠʪʳ ʤʫʣʴʪʠʤʝʜʠʡʥʳʝ ʬʫʥʢʮʠʠ; 

¶ ʩʠʩʪʝʤʘ ʥʝ ʨʘʟʚʠʚʘʝʪʩʷ (ʭʦʪʷ ʚʦʟʤʦʞʥʦ ʢʦʤʧʘʥʠʷ HP ʩʤʦʞʝʪ ʵʪʦ 
ʧʨʝʦʜʦʣʝʪʴ). 
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6. BlackBerry OS 

ʆʧʝʨʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ ʨʘʙʦʪʘʝʪ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʥʘ ʫʩʪʨʦʡʩʪʚʘʭ, 
ʚʳʧʫʩʢʘʝʤʳʭ ʢʦʤʧʘʥʠʝʡ Research In Motion Limited (RIM). ʆʨʠʝʥʪʠʨʦʚʘ-
ʥʘ ʥʘ ʢʦʨʧʦʨʘʪʠʚʥʳʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ. ʉʚʦʝ ʥʘʟʚʘʥʠʝ ʧʦʣʫʯʠʣʘ ʦʪ 
ʩʤʘʨʪʬʦʥʦʚ, ʜʣʷ ʢʦʪʦʨʳʭ ʩʦʟʜʘʚʘʣʘʩʴ. ʉʤʘʨʪʬʦʥʳ ʩ ʵʪʦʡ ʦʧʝʨʘʮʠʦʥ-
ʥʦʡ ʩʠʩʪʝʤʦʡ ʧʦʣʫʯʠʣʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʚ ʢʦʨʧʦʨʘʪʠʚʥʦʡ ʩʨʝʜʝ, ʙʣʘʛʦ-
ʜʘʨʷ ʩʣʦʞʥʦʩʪʠ ʧʝʨʝʭʚʘʪʘ ʩʦʦʙʱʝʥʠʡ. 

ɼʦʩʪʦʠʥʩʪʚʘ: 

¶ ʫʜʦʙʥʦʝ ʧʦʣʴʟʦʚʘʥʠʝ ʵʣʝʢʪʨʦʥʥʦʡ ʧʦʯʪʦʡ; 

¶ ʣʝʛʢʘʷ ʩʠʥʭʨʦʥʠʟʘʮʠʷ ʩ ʇʂ; 

¶ ʰʠʨʦʢʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʥʘʩʪʨʦʝʢ ʙʝʟʦʧʘʩʥʦʩʪʠ. 

ʅʝʜʦʩʪʘʪʢʠ: 

¶ ʦʧʪʠʤʠʟʠʨʦʚʘʥʘ ʜʣʷ ʚʳʚʦʜʘ ʪʦʣʴʢʦ ʪʝʢʩʪʦʚʦʡ ʠʥʬʦʨʤʘʮʠʠ; 

¶ ʥʝ ʦʯʝʥʴ ʫʜʦʙʥʳʡ ʙʨʘʫʟʝʨ. 

ʊʝʭʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʫʩʪʨʦʡʩʪʚʘ ʦʪʥʶʜʴ ʥʝ ʛʣʘʚʥʳʡ ʧʘʨʘ-
ʤʝʪʨ ʧʨʠ ʚʙrʦʨʝ ʤʦʙʠʣʴʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ. 

ʉʘʤʳʝ ʤʘʣʝʥʴʢʠʝ ʦʧʝʨʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ ʨʘʙʦʪʘʶʪ ʥʘ ʩʤʘʨʪ-
ʢʘʨʪʘʭ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʭ ʩʦʙʦʡ ʫʩʪʨʦʡʩʪʚʦ ʨʘʟʤʝʨʦʤ ʩ ʢʨʝʜʠʪʥʫʶ ʢʘʨʪʫ, 
ʩʦʜʝʨʞʘʱʝʝ ʮʝʥʪʨʘʣʴʥʳʡ ʧʨʦʮʝʩʩʦʨ. ʅʘ ʪʘʢʠʝ ʦʧʝʨʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ 
ʥʘʢʣʘʜʳʚʘʶʪʩʷ ʢʨʘʡʥʝ ʞʝʩʪʢʠʝ ʦʛʨʘʥʠʯʝʥʠʷ ʧʦ ʤʦʱʥʦʩʪʠ ʧʨʦʮʝʩʩʦʨʘ ʠ 
ʧʘʤʷʪʠ. ʅʝʢʦʪʦʨʳʝ ʠʟ ʥʠʭ ʤʦʛʫʪ ʫʧʨʘʚʣʷʪʴ ʪʦʣʴʢʦ ʦʜʥʦʡ ʦʧʝʨʘʮʠʝʡ, ʥʘ-
ʧʨʠʤʝʨ ʵʣʝʢʪʨʦʥʥʳʤ ʧʣʘʪʝʞʦʤ, ʥʦ ʜʨʫʛʠʝ ʦʧʝʨʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ ʥʘ ʪʝʭ 
ʞʝ ʩʘʤʳʭ ʩʤʘʨʪ-ʢʘʨʪʘʭ ʚʳʧʦʣʥʷʶʪ ʩʣʦʞʥʳʝ ʬʫʥʢʮʠʠ. ɿʘʯʘʩʪʫʶ ʦʥʠ ʷʚ-
ʣʷʶʪʩʷ ʧʘʪʝʥʪʦʚʘʥʥʳʤʠ ʩʠʩʪʝʤʘʤʠ. 

ʅʝʢʦʪʦʨʳʝ ʩʤʘʨʪ-ʢʘʨʪʳ ʷʚʣʷʶʪʩʷ Java-ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʤʠ. ʕʪʦ ʦʟ-
ʥʘʯʘʝʪ, ʯʪʦ ʇɿʋ (Rʆʄ, Read Only Memory ï ʧʘʤʷʪʴ ʪʦʣʴʢʦ ʜʣʷ ʯʪʝʥʠʷ) 
ʩʤʘʨʪ-ʢʘʨʪ ʩʦʜʝʨʞʠʪ ʠʥʪʝʨʧʨʝʪʘʪʦʨ ʚʠʨʪʫʘʣʴʥʦʡ ʤʘʰʠʥʳ Java (Java 
Virtual Mashine). ɸʧʧʣʝʪʳ Java (ʤʘʣʝʥʴʢʠʝ ʧʨʦʛʨʘʤʤʳ) ʟʘʛʨʫʞʘʶʪʩʷ ʥʘ 
ʢʘʨʪʫ ʠ ʚʳʧʦʣʥʷʶʪʩʷ JVM-ʠʥʪʝʨʧʨʝʪʘʪʦʨʦʤ. ʅʝʢʦʪʦʨʳʝ ʠʟ ʪʘʢʠʭ ʢʘʨʪ 
ʤʦʛʫʪ ʦʜʥʦʚʨʝʤʝʥʥʦ ʫʧʨʘʚʣʷʪʴ ʥʝʩʢʦʣʴʢʠʤʠ ʘʧʧʣʝʪʘʤʠ Java, ʯʪʦ ʧʨʠʚʦ-
ʜʠʪ ʢ ʤʥʦʛʦʟʘʜʘʯʥʦʩʪʠ ʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʣʘʥʠʨʦʚʘʥʠʷ. ʀʟ-ʟʘ ʦʜʥʦʚʨʝ-
ʤʝʥʥʦʡ ʨʘʙʦʪʳ ʜʚʫʭ ʠ ʙʦʣʝʝ ʧʨʦʛʨʘʤʤ ʚʦʟʥʠʢʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚ 
ʫʧʨʘʚʣʝʥʠʠ ʨʝʩʫʨʩʘʤʠ ʠ ʟʘʱʠʪʦʡ. ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʚʩʝ ʵʪʠ ʟʘʜʘʯʠ ʚʳ-
ʧʦʣʥʷʝʪ ʦʙʳʯʥʦ ʢʨʘʡʥʝ ʧʨʠʤʠʪʠʚʥʘʷ ʦʧʝʨʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ, ʥʘʭʦʜʷ-
ʱʘʷʩʷ ʥʘ ʩʤʘʨʪ-ʢʘʨʪʝ. 

ʉʝʨʚʝʨ rʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʣʠʙʦ ʦʯʝʥʴ ʙʦʣʴʰʠʝ ʧʝʨʩʦʥʘʣʴʥʳʝ 
ʢʦʤʧʴʶʪʝʨʳ, ʣʠʙʦ ʨʘʙʦʯʠʝ ʩʪʘʥʮʠʠ, ʠʣʠ ʜʘʞʝ ʤʵʡʥʬʨʝʡʤʳ. ʆʉ, ʨʘʙʦ-
ʪʘʶʱʠʝ ʥʘ ʥʠʭ, ʦʜʥʦʚʨʝʤʝʥʥʦ ʦʙʩʣʫʞʠʚʘʶʪ ʤʥʦʞʝʩʪʚʦ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʠ 
ʧʦʟʚʦʣʷʶʪ ʜʝʣʠʪʴ ʤʝʞʜʫ ʩʦʙʦʡ ʧʨʦʛʨʘʤʤʥʳʝ ʠ ʘʧʧʘʨʘʪʥʳʝ ʨʝʩʫʨʩʳ. 
ʉʝʨʚʝʨʳ ʧʨʝʜʦʩʪʘʚʣʷʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʨʘʙʦʪʳ ʩ ʧʝʯʘʪʘʶʱʠʤʠ ʫʩʪʨʦʡʩʪ-
ʚʘʤʠ, ʬʘʡʣʘʤʠ ʠʣʠ ʚ ʩʝʪʠ ʀʥʪʝʨʥʝʪ. ʀʥʪʝʨʥʝʪ-ʧʨʦʚʘʡʜʝʨʳ ʦʙʳʯʥʦ ʟʘ-
ʧʫʩʢʘʶʪ ʚ ʨʘʙʦʪʫ ʥʝʩʢʦʣʴʢʦ ʩʝʨʚʝʨʦʚ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʧʦʜʜʝʨʞʠʚʘʪʴ ʦʜ-
ʥʦʚʨʝʤʝʥʥʳʡ ʜʦʩʪʫʧ ʢ ʩʝʪʠ ʤʥʦʞʝʩʪʚʘ ʢʣʠʝʥʪʦʚ.  
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5.05 ʆʩʦʙʝʥʥʦʩʪʠ ʦʙʣʘʩʪʝʡ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 
 

ʄʥʦʛʦʟʘʜʘʯʥʳʝ ʆʉ ʧʦʜʨʘʟʜʝʣʷʶʪʩʷ ʥʘ ʪʨʠ ʪʠʧʘ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 
ʠʩʧʦʣʴʟʦʚʘʥʥʳʤʠ ʧʨʠ ʠʭ ʨʘʟʨʘʙʦʪʢʝ ʢʨʠʪʝʨʠʷʤʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ:  

¶ ʩʠʩʪʝʤʳ ʧʘʢʝʪʥʦʡ ʦʙʨʘʙʦʪʢʠ (ʥʘʧʨʠʤʝʨ, OC EC); 

¶ ʩʠʩʪʝʤʳ ʨʘʟʜʝʣʝʥʠʷ ʚʨʝʤʝʥʠ (UNIX, VMS); 

¶ ʩʠʩʪʝʤʳ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ (QNX, RT/11). 
ʉʠʩʪʝʤʳ ʧʘʢʝʪʥʦʡ ʦʙʨʘʙʦʪʢʠ ʧʨʝʜʥʘʟʥʘʯʘʶʪʩʷ ʜʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯ 

ʚ ʦʩʥʦʚʥʦʤ ʚʳʯʠʩʣʠʪʝʣʴʥʦʛʦ ʭʘʨʘʢʪʝʨʘ, ʥʝ ʪʨʝʙʫʶʱʠʭ ʙʳʩʪʨʦʛʦ ʧʦʣʫ-
ʯʝʥʠʷ ʨʝʟʫʣʴʪʘʪʦʚ. ɻʣʘʚʥʦʡ ʮʝʣʴʶ ʠ ʢʨʠʪʝʨʠʝʤ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʩʠʩʪʝʤ 
ʧʘʢʝʪʥʦʡ ʦʙʨʘʙʦʪʢʠ ʷʚʣʷʝʪʩʷ ʤʘʢʩʠʤʘʣʴʥʘʷ ʧʨʦʧʫʩʢʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ, ʪʦ 
ʝʩʪʴ ʨʝʰʝʥʠʝ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʯʠʩʣʘ ʟʘʜʘʯ ʚ ʝʜʠʥʠʮʫ ʚʨʝʤʝʥʠ. ɼʣʷ ʜʦʩ-
ʪʠʞʝʥʠʷ ʵʪʦʡ ʮʝʣʠ ʚ ʩʠʩʪʝʤʘʭ ʧʘʢʝʪʥʦʡ ʦʙʨʘʙʦʪʢʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʩʣʝ-
ʜʫʶʱʘʷ ʩʭʝʤʘ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ: ʚ ʥʘʯʘʣʝ ʨʘʙʦʪʳ ʬʦʨʤʠʨʫʝʪʩʷ ʧʘʢʝʪ 
ʟʘʜʘʥʠʡ, ʢʘʞʜʦʝ ʟʘʜʘʥʠʝ ʩʦʜʝʨʞʠʪ ʪʨʝʙʦʚʘʥʠʝ ʢ ʩʠʩʪʝʤʥʳʤ ʨʝʩʫʨʩʘʤ; 
ʠʟ ʵʪʦʛʦ ʧʘʢʝʪʘ ʟʘʜʘʥʠʡ ʬʦʨʤʠʨʫʝʪʩʷ ʤʫʣʴʪʠʧʨʦʛʨʘʤʤʥʘʷ ʩʤʝʩʴ, ʪʦ 
ʝʩʪʴ ʤʥʦʞʝʩʪʚʦ ʦʜʥʦʚʨʝʤʝʥʥʦ ʚʳʧʦʣʥʷʝʤʳʭ ʟʘʜʘʯ. ɼʣʷ ʦʜʥʦʚʨʝʤʝʥʥʦ-
ʛʦ ʚʳʧʦʣʥʝʥʠʷ ʚʳʙʠʨʘʶʪʩʷ ʟʘʜʘʯʠ, ʧʨʝʜʲʷʚʣʷʶʱʠʝ ʦʪʣʠʯʘʶʱʠʝʩʷ ʪʨʝ-
ʙʦʚʘʥʠʷ ʢ ʨʝʩʫʨʩʘʤ, ʪʘʢ, ʯʪʦʙʳ ʦʙʝʩʧʝʯʠʚʘʣʘʩʴ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʘʷ ʟʘ-
ʛʨʫʟʢʘ ʚʩʝʭ ʫʩʪʨʦʡʩʪʚ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʤʘʰʠʥʳ; ʪʘʢ, ʥʘʧʨʠʤʝʨ, ʚ ʤʫʣʴ-
ʪʠʧʨʦʛʨʘʤʤʥʦʡ ʩʤʝʩʠ ʞʝʣʘʪʝʣʴʥʦ ʦʜʥʦʚʨʝʤʝʥʥʦʝ ʧʨʠʩʫʪʩʪʚʠʝ ʚʳʯʠʩ-
ʣʠʪʝʣʴʥʳʭ ʟʘʜʘʯ ʠ ʟʘʜʘʯ ʩ ʠʥʪʝʥʩʠʚʥʳʤ ʚʚʦʜʦʤ-ʚʳʚʦʜʦʤ. ʊʘʢʠʤ ʦʙʨʘ-
ʟʦʤ, ʚʳʙʦʨ ʥʦʚʦʛʦ ʟʘʜʘʥʠʷ ʠʟ ʧʘʢʝʪʘ ʟʘʜʘʥʠʡ ʟʘʚʠʩʠʪ ʦʪ ʚʥʫʪʨʝʥʥʝʡ ʩʠ-
ʪʫʘʮʠʠ, ʩʢʣʘʜʳʚʘʶʱʝʡʩʷ ʚ ʩʠʩʪʝʤʝ, ʪʦ ʝʩʪʴ ʚʳʙʠʨʘʝʪʩʷ çʚʳʛʦʜʥʦʝè ʟʘ-
ʜʘʥʠʝ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʚ ʪʘʢʠʭ ʆʉ ʥʝʚʦʟʤʦʞʥʦ ʛʘʨʘʥʪʠʨʦʚʘʪʴ ʚʳʧʦʣʥʝ-
ʥʠʝ ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ ʟʘʜʘʥʠʷ ʚ ʪʝʯʝʥʠʝ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʧʝʨʠʦʜʘ ʚʨʝʤʝʥʠ. 
ɺ ʩʠʩʪʝʤʘʭ ʧʘʢʝʪʥʦʡ ʦʙʨʘʙʦʪʢʠ ʧʝʨʝʢʣʶʯʝʥʠʝ ʧʨʦʮʝʩʩʦʨʘ ʩ ʚʳʧʦʣʥʝʥʠʷ 
ʦʜʥʦʡ ʟʘʜʘʯʠ ʥʘ ʚʳʧʦʣʥʝʥʠʝ ʜʨʫʛʦʡ ʧʨʦʠʩʭʦʜʠʪ ʪʦʣʴʢʦ ʚ ʩʣʫʯʘʝ, ʝʩʣʠ 
ʘʢʪʠʚʥʘʷ ʟʘʜʘʯʘ ʩʘʤʘ ʦʪʢʘʟʳʚʘʝʪʩʷ ʦʪ ʧʨʦʮʝʩʩʦʨʘ, ʥʘʧʨʠʤʝʨ, ʠʟ-ʟʘ ʥʝ-
ʦʙʭʦʜʠʤʦʩʪʠ ʚʳʧʦʣʥʠʪʴ ʦʧʝʨʘʮʠʶ ʚʚʦʜʘ-ʚʳʚʦʜʘ. ʇʦʵʪʦʤʫ ʦʜʥʘ ʟʘʜʘʯʘ 
ʤʦʞʝʪ ʥʘʜʦʣʛʦ ʟʘʥʷʪʴ ʧʨʦʮʝʩʩʦʨ, ʯʪʦ ʜʝʣʘʝʪ ʥʝʚʦʟʤʦʞʥʳʤ ʚʳʧʦʣʥʝʥʠʝ 
ʠʥʪʝʨʘʢʪʠʚʥʳʭ ʟʘʜʘʯ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʧʦʣʴʟʦʚʘʪʝʣʷ ʩ 
ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʤʘʰʠʥʦʡ, ʥʘ ʢʦʪʦʨʦʡ ʫʩʪʘʥʦʚʣʝʥʘ ʩʠʩʪʝʤʘ ʧʘʢʝʪʥʦʡ 
ʦʙʨʘʙʦʪʢʠ, ʩʚʦʜʠʪʩʷ ʢ ʪʦʤʫ, ʯʪʦ ʦʥ ʧʨʠʥʦʩʠʪ ʟʘʜʘʥʠʝ, ʦʪʜʘʝʪ ʝʛʦ ʜʠʩʧʝʪ-
ʯʝʨʫ-ʦʧʝʨʘʪʦʨʫ, ʘ ʚ ʢʦʥʮʝ ʜʥʷ ʧʦʩʣʝ ʚʳʧʦʣʥʝʥʠʷ ʚʩʝʛʦ ʧʘʢʝʪʘ ʟʘʜʘʥʠʡ 
ʧʦʣʫʯʘʝʪ ʨʝʟʫʣʴʪʘʪ. ʆʯʝʚʠʜʥʦ, ʯʪʦ ʪʘʢʦʡ ʧʦʨʷʜʦʢ ʩʥʠʞʘʝʪ ʵʬʬʝʢʪʠʚ-
ʥʦʩʪʴ ʨʘʙʦʪʳ ʧʦʣʴʟʦʚʘʪʝʣʷ.  

ʉʠʩʪʝʤʳ ʨʘʟʜʝʣʝʥʠʷ ʚʨʝʤʝʥʠ ʧʨʠʟʚʘʥʳ ʠʩʧʨʘʚʠʪʴ ʦʩʥʦʚʥʦʡ ʥʝʜʦʩ-
ʪʘʪʦʢ ʩʠʩʪʝʤ ʧʘʢʝʪʥʦʡ ʦʙʨʘʙʦʪʢʠ ï ʠʟʦʣʷʮʠʶ ʧʦʣʴʟʦʚʘʪʝʣʷ-ʧʨʦʛʨʘʤ-
ʤʠʩʪʘ ʦʪ ʧʨʦʮʝʩʩʘ ʚʳʧʦʣʥʝʥʠʷ ʝʛʦ ʟʘʜʘʯ. ʂʘʞʜʦʤʫ ʧʦʣʴʟʦʚʘʪʝʣʶ ʩʠʩ-
ʪʝʤʳ ʨʘʟʜʝʣʝʥʠʷ ʚʨʝʤʝʥʠ ʧʨʝʜʦʩʪʘʚʣʷʝʪʩʷ ʪʝʨʤʠʥʘʣ, ʩ ʢʦʪʦʨʦʛʦ ʦʥ 

ʤʦʞʝʪ ʚʝʩʪʠ ʜʠʘʣʦʛ ʩʦ ʩʚʦʝʡ ʧʨʦʛʨʘʤʤʦʡ. ʊʘʢ ʢʘʢ ʚ ʩʠʩʪʝʤʘʭ ʨʘʟʜʝʣʝ-
ʥʠʷ ʚʨʝʤʝʥʠ ʢʘʞʜʦʡ ʟʘʜʘʯʝ ʚʳʜʝʣʷʝʪʩʷ ʪʦʣʴʢʦ ʢʚʘʥʪ ʧʨʦʮʝʩʩʦʨʥʦʛʦ 
ʚʨʝʤʝʥʠ, ʥʠ ʦʜʥʘ ʟʘʜʘʯʘ ʥʝ ʟʘʥʠʤʘʝʪ ʧʨʦʮʝʩʩʦʨ ʥʘʜʦʣʛʦ ʠ ʚʨʝʤʷ ʦʪʚʝʪʘ 
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ʦʢʘʟʳʚʘʝʪʩʷ ʧʨʠʝʤʣʝʤʳʤ. ɽʩʣʠ ʢʚʘʥʪ ʚʳʙʨʘʥ ʜʦʩʪʘʪʦʯʥʦ ʥʝʙʦʣʴh ʠʤ, 
ʪʦ ʫ ʚʩʝʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʦʜʥʦʚʨʝʤʝʥʥʦ ʨʘʙʦʪʘʶʱʠʭ ʥʘ ʦʜʥʦʡ ʠ ʪʦʡ ʞʝ 
ʤʘʰʠʥʝ, ʩʢʣʘʜʳʚʘʝʪʩʷ ʚʧʝʯʘʪʣʝʥʠʝ, ʯʪʦ ʢʘʞʜʳʡ ʠʟ ʥʠʭ ʝʜʠʥʦʣʠʯʥʦ ʠʩ-
ʧʦʣʴʟʫʝʪ ʤʘʰʠʥʫ. ʗʩʥʦ, ʯʪʦ ʩʠʩʪʝʤʳ ʨʘʟʜʝʣʝʥʠʷ ʚʨʝʤʝʥʠ ʦʙʣʘʜʘʶʪ 
ʤʝʥʴʰʝʡ ʧʨʦʧʫʩʢʥʦʡ ʩʧʦʩʦʙʥʦʩʪʴʶ, ʯʝʤ ʩʠʩʪʝʤʳ ʧʘʢʝʪʥʦʡ ʦʙʨʘʙʦʪʢʠ, 
ʪʘʢ ʢʘʢ ʥʘ ʚʳʧʦʣʥʝʥʠʝ ʧʨʠʥʠʤʘʝʪʩʷ ʢʘʞʜʘʷ ʟʘʧʫʱʝʥʥʘʷ ʧʦʣʟɹʦʚʘʪʝʣʝʤ 
ʟʘʜʘʯʘ, ʘ ʥʝ ʪʘ, ʢʦʪʦʨʘʷ çʚʳʛʦʜʥʘè ʩʠʩʪʝʤʝ, ʠ ʢʨʦʤʝ ʪʦʛʦ, ʠʤʝʶʪʩʷ ʥʘ-
ʢʣʘʜʥʳʝ ʨʘʩʭʦʜʳ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʤʦʱʥʦʩʪʠ ʥʘ ʙʦʣʝʝ ʯʘʩʪʦʝ ʧʝʨʝʢʣʶ-
ʯʝʥʠʝ ʧʨʦʮʝʩʩʦʨʘ ʩ ʟʘʜʘʯʠ ʥʘ ʟʘʜʘʯʫ. ʂʨʠʪʝʨʠʝʤ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʩʠʩʪʝʤ 
ʨʘʟʜʝʣʝʥʠʷ ʚʨʝʤʝʥʠ ʷʚʣʷʝʪʩʷ ʥʝ ʤʘʢʩʠʤʘʣʴʥʘʷ ʧʨʦʧʫʩʢʥʘʷ ʩʧʦʩʦʙ-
ʥʦʩʪʴ, ʘ ʫʜʦʙʩʪʚʦ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʨʘʙʦʪʳ ʧʦʣʴʟʦʚʘʪʝʣʷ.  

ʉʠʩʪʝʤʳ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ ʧʨʠʤʝʥʷʶʪʩʷ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʨʘʟʣʠʯ-
ʥʳʤʠ ʪʝʭʥʠʯʝʩʢʠʤʠ ʦʙʲʝʢʪʘʤʠ, ʪʘʢʠʤʠ, ʥʘʧʨʠʤʝʨ, ʢʘʢ ʩʪʘʥʦʢ, ʩʧʫʪʥʠʢ, 
ʥʘʫʯʥʘʷ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘʷ ʫʩʪʘʥʦʚʢʘ ʠʣʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩ,r 
ʪʘʢʠʤʠ, ʢʘʢ ʛʘʣʚɹʘʥʠʯʝʩʢʘʷ ʣʠʥʠʷ, ʜʦʤʝʥʥʳʡ ʧʨʦʮʝʩʩ ʠ ʪ.ʧ. ɺʦ ʚʩʝʭ ʵʪʠʭ 
ʩʣʫʯʘʷʭ ʩʫʱʝʩʪʚʫʝʪ ʧʨʝʜʝʣʴʥʦ ʜʦʧʫʩʪʠʤʦʝ ʚʨʝʤʷ, ʚ ʪʝʯʝʥʠʝ ʢʦʪʦʨʦʛʦ 
ʜʦʣʞʥʘ ʙʳʪʴ ʚʳʧʦʣʥʝʥʘ ʪʘ ʠʣʠ ʠʥʘʷ ʧʨʦʛʨʘʤʤʘ, ʫʧʨʘʚʣʷʶʱʘʷ ʦʙʲʝʢ-
ʪʦʤ, ʚ ʧʨʦʪʠʚʥʦʤ ʩʣʫʯʘʝ ʤʦʞʝʪ ʧʨʦʠʟʦʡʪʠ ʘʚʘʨʠʷ: ʩʧʫʪʥʠʢ ʚʳʡʜʝʪ ʠʟ ʟʦ-
ʥʳ ʚʠʜʠʤʦʩʪʠ, ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʜʘʥʥʳʝ, ʧʦʩʪʫʧʘʶʱʠʝ ʩ ʜʘʪʯʠʢʦʚ, 
ʙʫʜʫʪ ʧʦʪʝʨʷʥʳ, ʪʦʣʱʠʥʘ ʛʘʣʴʚʘʥʠʯʝʩʢʦʛʦ ʧʦʢʨʳʪʠʷ ʥʝ ʙʫʜʝʪ ʩʦʦʪʚʝʪʩʪ-
ʚʦʚʘʪʴ ʥʦʨʤʝ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʢʨʠʪʝʨʠʝʤ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʜʣʷ ʩʠʩʪʝʤ 
ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ ʷʚʣʷʝʪʩʷ ʠʭ ʩʧʦʩʦʙʥʦʩʪʴ ʚʳʜʝʨʞʠʚʘʪʴ ʟʘʨʘʥʝʝ ʟʘ-
ʜʘʥʥʳʝ ʠʥʪʝʨʚʘʣʳ ʚʨʝʤʝʥʠ ʤʝʞʜʫ ʟʘʧʫʩʢʦʤ ʧʨʦʛʨʘʤʤʳ ʠ ʧʦʣʫʯʝʥʠʝʤ 
ʨʝʟʫʣʴʪʘʪʘ (ʫʧʨʘʚʣʷʶʱʝʛʦ ʚʦʟʜʝʡʩʪʚʠʷ). ʕʪʦ ʚʨʝʤʷ ʥʘʟʳʚʘʝʪʩʷ ʚʨʝʤʝ-
ʥʝʤ ʨʝʘʢʮʠʠ ʩʠʩʪʝʤʳ, ʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ ʩʚʦʡʩʪʚʦ ʩʠʩʪʝʤʳ ï ʨʝʘʢʪʠʚ-
ʥʦʩʪʴʶ. ɼʣʷ ʵʪʠʭ ʩʠʩʪʝʤ ʤʫʣʴʪʠʧʨʦʛʨʘʤʤʥʘʷ ʩʤʝʩʴ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 
ʬʠʢʩʠʨʦʚʘʥʥʳʡ ʥʘʙʦʨ ʟʘʨʘʥʝʝ ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʧʨʦʛʨʘʤʤ, ʘ ʚʳʙʦʨ ʧʨʦ-
ʛʨʘʤʤʳ ʥʘ ʚʳʧʦʣʥʝʥʠʝ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʠʩʭʦʜʷ ʠʟ ʪʝʢʫʱʝʛʦ ʩʦʩʪʦʷʥʠʷ 
ʦʙʲʝʢʪʘ ʠʣʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʨʘʩʧʠʩʘʥʠʝʤ ʧʣʘʥʦʚʳʭ ʨʘʙʦʪ.  

ʅʝʢʦʪʦʨʳʝ ʦʧʝʨʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ ʤʦʛʫʪ ʩʦʚʤʝʱʘʪʴ ʚ ʩʝʙʝ ʩʚʦʡʩʪ-
ʚʘ ʩʠʩʪʝʤ ʨʘʟʥʳʭ ʪʠʧʦʚ, ʥʘʧʨʠʤʝʨ, ʯʘʩʪʴ ʟʘʜʘʯ ʤʦʞʝʪ ʚʳʧʦʣʥʷʪʴʩʷ ʚ 
ʨʝʞʠʤʝ ʧʘʢʝʪʥʦʡ ʦʙʨʘʙʦʪʢʠ, ʘ ʯʘʩʪʴ ï ʚ ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ ʠʣʠ 
ʚ ʨʝʞʠʤʝ ʨʘʟʜʝʣʝʥʠʷ ʚʨʝʤʝʥʠ. ɺ ʪʘʢʠʭ ʩʣʫʯʘʷʭ ʨʝʞʠʤ ʧʘʢʝʪʥʦʡ ʦʙʨʘ-
ʙʦʪʢʠ ʯʘʩʪʦ ʥʘʟʳʚʘʶʪ ʬʦʥʦʚʳʤ ʨʝʞʠʤʦʤ.  

5.06 ʆʩʦʙʝʥʥʦʩʪʠ ʤʝʪʦʜʦʚ ʧʦʩʪʨʦʝʥʠʷ ʆʉ 

ʇʨʠ ʦʧʠʩʘʥʠʠ ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʯʘʩʪʦ ʫʢʘʟʳʚʘʶʪʩʷ ʦʩʦʙʝʥʥʦ-
ʩʪʠ ʝʝ ʩʪʨʫʢʪʫʨʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʦʩʥʦʚʥʳʝ ʢʦʥʮʝʧʮʠʠ, ʧʦʣʦʞʝʥʥʳʝ ʚ ʝʝ 
ʦʩʥʦʚʫ.  

ʂ ʪʘʢʠʤ ʙʘʟʦʚʳʤ ʢʦʥʮʝʧʮʠʷʤ ʦʪʥʦʩʷʪʩʷ: 

1. ʉʧʦʩʦʙʳ ʧʦʩʪʨʦʝʥʠʷ ʷʜʨʘ ʩʠʩʪʝʤʳ  

ʄʦʥʦʣʠʪʥʦʝ ʷʜʨʦ ʠʣʠ ʤʠʢʨʦʷʜʝʨʥʳʡ ʧʦʜʭʦʜ. ɹʦʣʴʰʠʥʩʪʚʦ ʆʉ ʠʩ-
ʧʦʣʴʟʫʝʪ ʤʦʥʦʣʠʪʥʦʝ ʷʜʨʦ, ʢʦʪʦʨʦʝ ʢʦʤʧʦʥʫʝʪʩʷ ʢʘʢ ʦʜʥʘ ʧʨʦʛʨʘʤʤʘ, 
ʨʘʙʦʪʘʶʱʘʷ ʚ ʧʨʠʚʠʣʝʛʠʨʦʚʘʥʥʦʤ ʨʝʞʠʤʝ ʠ ʠʩʧʦʣʴʟʫʶʱʘʷ ʙʳʩʪʨʳʝ 
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ʧʝʨʝʭʦʜʳ ʩ ʦʜʥʦʡ ʧʨʦʮʝʜʫʨʳ ʥʘ ʜʨʫʛʫʶ, ʥʝ ʪʨʝʙʫʶʱʠʝ ʧʝʨʝʢʣʶʯʝʥʠʷ ʠʟ 
ʧʨʠʚʠʣʝʛʠʨʦʚʘʥʥʦʛʦ ʨʝʞʠʤʘ ʚ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ, ʠ ʥʘʦʙʦʨʦʪ. ɸʣʴʪʝʨʥʘ-
ʪʠʚʦʡ ʷʚʣʷʝʪʩʷ ʧʦʩʪʨʦʝʥʠʝ ʆʉ ʥʘ ʙʘʟʝ ʤʠʢʨʦʷʜʨʘ, ʨʘʙʦʪʘʶʱʝʛʦ ʪʘʢʞʝ ʚ 
ʧʨʠʚʠʣʝʛʠʨʦʚʘʥʥʦʤ ʨʝʞʠʤʝ ʠ ʚʳʧʦʣʥʷʶʱʝʛʦ ʪʦʣʴʢʦ ʤʠʥʠʤʫʤ ʬʫʥʢʮʠʡ 
ʧʦ ʫʧʨʘʚʣʝʥʠʶ ʘʧʧʘʨʘʪʫʨʦʡ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʬʫʥʢʮʠʠ ʆʉ ʙʦʣʝʝ ʚʳʩʦʢʦʛʦ 
ʫʨʦʚʥʷ ʚʳʧʦʣʥʷʶʪ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʝ ʢʦʤʧʦʥʝʥʪʳ ʆʉ ï ʩʝʨʚʝʨʳ, ʨʘ-
ʙʦʪʘʶʱʠʝ ʚ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʤ ʨʝʞʠʤʝ. ʇʨʠ ʪʘʢʦʤ ʧʦʩʪʨʦʝʥʠʠ ʆʉ ʨʘʙʦ-
ʪʘʝʪ ʙʦʣʝʝ ʤʝʜʣʝʥʥʦ, ʪʘʢ ʢʘʢ ʯʘʩʪʦ ʚʳʧʦʣʥʷʶʪʩʷ ʧʝʨʝʭʦʜʳ ʤʝʞʜʫ ʧʨʠ-
ʚʠʣʝʛʠʨʦʚʘʥʥʳʤ ʨʝʞʠʤʦʤ ʠ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʤ, ʟʘʪʦ ʩʠʩʪʝʤʘ ʧʦʣʫʯʘʝʪʩʷ 
ʙʦʣʝʝ ʛʠʙʢʦʡ: ʝʝ ʬʫʥʢʮʠʠ ʤʦʞʥʦ ʥʘʨʘʱʠʚʘʪʴ, ʤʦʜʠʬʠʮʠʨʦʚʘʪʴ ʠʣʠ ʩʫ-
ʞʘʪʴ, ʜʦʙʘʚʣʷʷ, ʤʦʜʠʬʠʮʠʨʫʷ ʠʣʠ ʠʩʢʣʶʯʘʷ ʩʝʨʚʝʨʳ ʧʦʣʴʟʦʚʘʪʝʣʩɹʢʦʛʦ 
ʨʝʞʠʤʘ. ʂʨʦʤʝ ʪʦʛʦ, ʩʝʨʚʝʨʳ ʭʦʨʦʰʦ ʟʘʱʠʱʝʥʳ ʜʨʫʛ ʦʪ ʜʨʫʛʘ, ʢʘʢ ʠ ʣʶ-
ʙʳʝ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʝ ʧʨʦʮʝʩʩʳ.  

ʇʦʩʪʨʦʝʥʠʝ ʆʉ ʥʘ ʙʘʟʝ ʦʙʲʝʢʪʥʦ ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʛʦ ʧʦʜʭʦʜʘ ʜʘʝʪ 
ʚʦʟʤʦʞʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚʩʝ ʝʛʦ ʜʦʩʪʦʠʥʩʪʚʘ, ʭʦʨʦʰʦ ʟʘʨʝʢʦʤʝʥʜʦ-
ʚʘʚʰʠʝ ʩʝʙʷ ʥʘ ʫʨʦʚʥʝ ʧʨʠʣʦʞʝʥʠʡ, ʚʥʫʪʨʠ ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ, ʘ 
ʠʤʝʥʥʦ: ʘʢʢʫʤʫʣʷʮʠʶ ʫʜʘʯʥʳʭ ʨʝʰʝʥʠʡ ʚ ʬʦʨʤʝ ʩʪʘʥʜʘʨʪʥʳʭ ʦʙʲʝʢʪʦʚ, 
ʚʦʟʤʦʞʥʦʩʪʴ ʩʦʟʜʘʥʠʷ ʥʦʚʳʭ ʦʙʲʝʢʪʦʚ ʥʘ ʙʘʟʝ ʠʤʝʶʱʠʭʩʷ ʩ ʧʦʤʦʱʴʶ 
ʤʝʭʘʥʠʟʤʘ ʥʘʩʣʝʜʦʚʘʥʠʷ, ʭʦʨʦʰʫʶ ʟʘʱʠʪʫ ʜʘʥʥʳʭ ʟʘ ʩʯʝʪ ʠʭ ʠʥʢʘʧʩʫ-
ʣʷʮʠʠ ʚʦ ʚʥʫʪʨʝʥʥʠʝ ʩʪʨʫʢʪʫʨʳ ʦʙʲʝʢʪʘ, ʯʪʦ ʜʝʣʘʝʪ ʜʘʥʥʳʝ ʥʝʜʦʩʪʫʧ-
ʥʳʤʠ ʜʣʷ ʥʝʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʟʚʥʝ, ʩʪʨʫʢʪʫʨʠʨʦʚʘʥ-
ʥʦʩʪʴ ʩʠʩʪʝʤʳ, ʩʦʩʪʦʷʱʝʡ ʠʟ ʥʘʙʦʨʘ ʭʦʨʦʰʦ ʦʧʨʝʜʝʣʝʥʥʳʭ ʦʙʲʝʢʪʦʚ.  

ʅʘʣʠʯʠʝ ʥʝʩʢʦʣʴʢʠʭ ʧʨʠʢʣʘʜʥʳʭ ʩʨʝʜ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʚ ʨʘʤʢʘʭ 
ʦʜʥʦʡ ʆʉ ʦʜʥʦʚʨʝʤʝʥʥʦ ʚʳʧʦʣʥʷʪʴ ʧʨʠʣʦʞʝʥʠʷ, ʨʘʟʨʘʙʦʪʘʥʥʳʝ ʜʣʷ 
ʥʝʩʢʦʣʴʢʠʭ ʆʉ. ʄʥʦʛʠʝ ʩʦʚʨʝʤʝʥʥʳʝ ʦʧʝʨʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ ʧʦʜʜʝʨʞʠ-
ʚʘʶʪ ʦʜʥʦʚʨʝʤʝʥʥʦ ʧʨʠʢʣʘʜʥʳʝ ʩʨʝʜʳ MS-DOS, Windows, UNIX 
(POSIX), OS/2 ʠʣʠ ʭʦʪʷ ʙʳ ʥʝʢʦʪʦʨʦʛʦ ʧʦʜʤʥʦʞʝʩʪʚʘ ʠʟ ʵʪʦʛʦ ʧʦʧʫʣʷʨ-
ʥʦʛʦ ʥʘʙʦʨʘ. ʂʦʥʮʝʧʮʠʷ ʤʥʦʞʝʩʪʚʝʥʥʳʭ ʧʨʠʢʣʘʜʥʳʭ ʩʨʝʜ ʥʘʠʙʦʣʝʝ 
ʧʨʦʩʪʦ ʨʝʘʣʠʟʫʝʪʩʷ ʚ ʆʉ ʥʘ ʙʘʟʝ ʤʠʢʨʦʷʜʨʘ, ʥʘʜ ʢʦʪʦʨʳʤ ʨʘʙʦʪʘʶʪ 
ʨʘʟʣʠʯʥʳʝ ʩʝʨʚʝʨʳ, ʯʘʩʪʴ ʢʦʪʦʨʳʭ ʨʝʘʣʠʟʫʶʪ ʧʨʠʢʣʘʜʥʫʶ ʩʨʝʜʫ ʪʦʡ 
ʠʣʠ ʠʥʦʡ ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ.  

ʈʘʩʧʨʝʜʝʣʝʥʥʘʷ ʦʨʛʘʥʠʟʘʮʠʷ ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʧʦʟʚʦʣʷʝʪ ʫʧ-
ʨʦʩʪʠʪʴ ʨʘʙʦʪʫ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʠ ʧʨʦʛʨʘʤʤʠʩʪʦʚ ʚ ʩʝʪʝʚʳʭ ʩʨʝʜʘʭ. ɺ 
ʨʘʩʧʨʝʜʝʣʝʥʥʦʡ ʆʉ ʨʝʘʣʠʟʦʚʘʥʳ ʤʝʭʘʥʠʟʤʳ, ʢʦʪʦʨʳʝ ʜʘʶʪ ʚʦʟʤʦʞ-
ʥʦʩʪʴ ʧʦʣʴʟʦʚʘʪʝʣʶ ʧʨʝʜʩʪʘʚʣʷʪʴ ʠ ʚʦʩʧʨʠʥʠʤʘʪʴ ʩʝʪʴ ʚ ʚʠʜʝ ʪʨʘʜʠʮʠ-
ʦʥʥʦʛʦ ʦʜʥʦʧʨʦʮʝʩʩʦʨʥʦʛʦ ʢʦʤʧʴʶʪʝʨʘ. ʍʘʨʘʢʪʝʨʥʳʤʠ ʧʨʠʟʥʘʢʘʤʠ ʨʘʩ-
ʧʨʝʜʝʣʝʥʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʆʉ ʷʚʣʷʶʪʩʷ: ʥʘʣʠʯʠʝ ʝʜʠʥʦʡ ʩʧʨʘʚʦʯʥʦʡ 
ʩʣʫʞʙʳ ʨʘʟʜʝʣʷʝʤʳʭ ʨʝʩʫʨʩʦʚ, ʝʜʠʥʦʡ ʩʣʫʞʙʳ ʚʨʝʤʝʥʠ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ 
ʤʝʭʘʥʠʟʤʘ ʚʳʟʦʚʘ ʫʜʘʣʝʥʥʳʭ ʧʨʦʮʝʜʫʨ (RPC) ʜʣʷ ʧʨʦʟʨʘʯʥʦʛʦ ʨʘʩʧʨʝ-
ʜʝʣʝʥʠʷ ʧʨʦʛʨʘʤʤʥʳʭ ʧʨʦʮʝʜʫʨ ʧʦ ʤʘʰʠʥʘʤ, ʤʥʦʛʦʥʠʪʝʚʦʡ ʦʙʨʘʙʦʪʢʠ, 
ʧʦʟʚʦʣʷʶʱʝʡ ʨʘʩʧʘʨʘʣʣʝʣʠʚʘʪʴ ʚʳʯʠʩʣʝʥʠʷ ʚ ʨʘʤʢʘʭ ʦʜʥʦʡ ʟʘʜʘʯʠ ʠ 
ʚʳʧʦʣʥʷʪʴ ʵʪʫ ʟʘʜʘʯʫ ʩʨʘʟʫ ʥʘ ʥʝʩʢʦʣʴʢʠʭ ʢʦʤʧʴʶʪʝʨʘʭ ʩʝʪʠ, ʘ ʪʘʢʞʝ 
ʥʘʣʠʯʠʝ ʜʨʫʛʠʭ ʨʘʩʧʨʝʜʝʣʝʥʥʳʭ ʩʣʫʞʙ.  
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2. ʇʦʜʩʠʩʪʝʤʘ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʮʝʩʩʘʤʠ 

ɺʘʞʥʝʡʰʝʡ ʯʘʩʪʴʶ ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ, ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ 
ʚʣʠʷʶʱʝʡ ʥʘ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʤʘʰʠʥʳ, ʷʚʣʷʝʪʩʷ 
ʧʦʜʩʠʩʪʝʤʘ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʮʝʩʩʘʤʠ. 

ʇʨʦʮʝʩʩ (ʠʣʠ ʧʦ-ʜʨʫʛʦʤʫ, ʟʘʜʘʯʘ) ï ʘʙʩʪʨʘʢʮʠʷ, ʦʧʠʩʳʚʘʶʱʘʷ ʚʳ-
ʧʦʣʥʷʶʱʫʶʩʷ ʧʨʦʛʨʘʤʤʫ. ɼʣʷ ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʧʨʦʮʝʩʩ ʧʨʝʜ-
ʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʝʜʠʥʠʮʫ ʨʘʙʦʪʳ, ʟʘʷʚʢʫ ʥʘ ʧʦʪʨʝʙʣʝʥʠʝ ʩʠʩʪʝʤʥʳʭ ʨʝ-
ʩʫʨʩʦʚ. ʇʦʜʩʠʩʪʝʤʘ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʮʝʩʩʘʤʠ ʧʣʘʥʠʨʫʝʪ ʚʳʧʦʣʥʝʥʠʝ 
ʧʨʦʮʝʩʩʦʚ, ʪʦ ʝʩʪʴ ʨʘʩʧʨʝʜʝʣʷʝʪ ʧʨʦʮʝʩʩʦʨʥʦʝ ʚʨʝʤʷ ʤʝʞʜʫ ʥʝʩʢʦʣʴ-
ʢʠʤʠ ʦʜʥʦʚʨʝʤʝʥʥʦ ʩʫʱʝʩʪʚʫʶʱʠʤʠ ʚ ʩʠʩʪʝʤʝ ʧʨʦʮʝʩʩʘʤʠ, ʘ ʪʘʢʞʝ ʟʘ-
ʥʠʤʘʝʪʩʷ ʩʦʟʜʘʥʠʝʤ ʠ ʫʥʠʯʪʦʞʝʥʠʝʤ ʧʨʦʮʝʩʩʦʚ, ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʨʦʮʝʩ-
ʩʳ ʥʝʦʙʭʦʜʠʤʳʤʠ ʩʠʩʪʝʤʥʳʤʠ ʨʝʩʫʨʩʘʤʠ, ʧʦʜʜʝʨʞʠʚʘʝʪ ʚʟʘʠʤʦʜʝʡʩʪ-
ʚʠʝ ʤʝʞʜʫ ʧʨʦʮʝʩʩʘʤʠ. 

ʅʝʢʦʪʦʨʳʝ ʠʟ ʨʝʩʫʨʩʦʚ ʚʳʜʝʣʷʶʪʩʷ ʧʨʦʮʝʩʩʫ ʧʨʠ ʝʛʦ ʩʦʟʜʘʥʠʠ, ʘ 
ʥʝʢʦʪʦʨʳʝ ï ʜʠʥʘʤʠʯʝʩʢʠ ʧʦ ʟʘʧʨʦʩʘʤ ʚʦ ʚʨʝʤʷ ʚʳʧʦʣʥʝʥʠʷ. ʈʝʩʫʨʩʳ 
ʤʦʛʫʪ ʙʳʪʴ ʧʨʠʧʠʩʘʥʳ ʧʨʦʮʝʩʩʫ ʥʘ ʚʩʝ ʚʨʝʤʷ ʝʛʦ ʞʠʟʥʠ ʠʣʠ ʪʦʣʴʢʦ ʥʘ 
ʦʧʨʝʜʝʣʝʥʥʳʡ ʧʝʨʠʦʜ. ʇʨʠ ʚʳʧʦʣʥʝʥʠʠ ʵʪʠʭ ʬʫʥʢʮʠʡ ʧʦʜʩʠʩʪʝʤʘ 
ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʮʝʩʩʘʤʠ ʚʟʘʠʤʦʜʝʡʩʪʚʫʝʪ ʩ ʜʨʫʛʠʤʠ ʧʦʜʩʠʩʪʝʤʘʤʠ ʆʉ, 
ʦʪʚʝʪʩʪʚʝʥʥʳʤʠ ʟʘ ʫʧʨʘʚʣʝʥʠʝ ʨʝʩʫʨʩʘʤʠ, ʪʘʢʠʤʠ ʢʘʢ ʧʦʜʩʠʩʪʝʤʘ 
ʫʧʨʘʚʣʝʥʠʷ ʧʘʤʷʪʴʶ, ʧʦʜʩʠʩʪʝʤʘ ʚʚʦʜʘ-ʚʳʚʦʜʘ, ʬʘʡʣʦʚʘʷ ʩʠʩʪʝʤʘ. ʂʦ-
ʛʜʘ ʚ ʩʠʩʪʝʤʝ ʦʜʥʦʚʨʝʤʝʥʥʦ ʚʳʧʦʣʥʷʝʪʩʷ ʥʝʩʢʦʣʴʢʦ ʥʝʟʘʚʠʩʠʤʳʭ ʟʘ-
ʜʘʯ, ʪʦ ʚʦʟʥʠʢʘʶʪ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʧʨʦʙʣʝʤʳ. ʍʦʪʷ ʧʨʦʮʝʩʩʳ ʚʦʟʥʠʢʘʶʪ 
ʠ ʚʳʧʦʣʥʷʶʪʩʷ ʘʩʠʥʭʨʦʥʥʦ, ʫ ʥʠʭ ʤʦʞʝʪ ʚʦʟʥʠʢʥʫʪʴ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚʦ 
ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ, ʥʘʧʨʠʤʝʨ ʧʨʠ ʦʙʤʝʥʝ ʜʘʥʥʳʤʠ. ʉʦʛʣʘʩʦʚʘʥʠʝ ʩʢʦʨʦ-
ʩʪʝʡ ʧʨʦʮʝʩʩʦʚ ʪʘʢʞʝ ʦʯʝʥʴ ʚʘʞʥʦ ʜʣʷ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʵʬʬʝʢʪʘ çʛʦ-
ʥʦʢè ï ʢʦʛʜʘ ʥʝʩʢʦʣʴʢʦ ʧʨʦʮʝʩʩʦʚ ʧʳʪʘʶʪʩʷ ʠʟʤʝʥʠʪʴ ʦʜʠʥ ʠ ʪʦʪ ʞʝ 
ʬʘʡʣ ï ʚʟʘʠʤʥʳʭ ʙʣʦʢʠʨʦʚʦʢ ʠʣʠ ʜʨʫʛʠʭ ʢʦʣʣʠʟʠʡ, ʢʦʪʦʨʳʝ ʚʦʟʥʠʢʘʶʪ 
ʧʨʠ ʩʦʚʤʝʩʪʥʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʨʝʩʫʨʩʦʚ. ʉʠʥʭʨʦʥʠʟʘʮʠʷ ʧʨʦʮʝʩʩʦʚ ʷʚ-
ʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʚʘʞʥʳʭ ʬʫʥʢʮʠʡ ʧʦʜʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʮʝʩʩʘʤʠ. 

ʂʘʞʜʳʡ ʨʘʟ, ʢʦʛʜʘ ʧʨʦʮʝʩʩ ʟʘʚʝʨʰʘʝʪʩʷ, ʆʉ ʧʨʝʜʧʨʠʥʠʤʘʝʪ ʰʘʛʠ, 
ʯʪʦʙʳ çʟʘʯʠʩʪʠʪʴ ʩʣʝʜʳè ʝʛʦ ʧʨʝʙʳʚʘʥʠʷ ʚ ʩʠʩʪʝʤʝ. ʇʦʜʩʠʩʪʝʤʘ 
ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʮʝʩʩʘʤʠ ʟʘʢʨʳʚʘʝʪ ʚʩʝ ʬʘʡʣʳ, ʩ ʢʦʪʦʨʳʤʠ ʨʘʙʦʪʘʣ ʧʨʦ-
ʮʝʩʩ, ʦʩʚʦʙʦʞʜʘʝʪ ʦʙʣʘʩʪʠ ʦʧʝʨʘʪʠʚʥʦʡ ʧʘʤʷʪʠ, ʦʪʚʝʜʝʥʥʳʝ ʧʦʜ ʢʦʜʳ, 
ʜʘʥʥʳʝ ʠ ʩʠʩʪʝʤʥʳʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʪʨʫʢʪʫʨʳ ʧʨʦʮʝʩʩʘ. ɺʳʧʦʣʥʷʝʪ-
ʩʷ ʢʦʨʨʝʢʮʠʷ ʚʩʝʚʦʟʤʦʞʥʳʭ ʦʯʝʨʝʜʝʡ ʆʉ ʠ ʩʧʠʩʢʦʚ ʨʝʩʫʨʩʦʚ, ʚ ʢʦʪʦʨʳʭ 
ʠʤʝʣʠʩʴ ʩʩʳʣʢʠ ʥʘ ʟʘʚʝʨʰʘʝʤʳʡ ʧʨʦʮʝʩʩ. 

ʏʪʦʙʳ ʧʦʜʜʝʨʞʠʚʘʪʴ ʤʫʣʴʪʠʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ, ʆʉ ʜʦʣʞʥʘ ʦʧʨʝ-
ʜʝʣʠʪʴ ʠ ʦʬʦʨʤʠʪʴ ʜʣʷ ʩʝʙʷ ʪʝ ʚʥʫʪʨʝʥʥʠʝ ʝʜʠʥʠʮʳ ʨʘʙʦʪʳ, ʤʝʞʜʫ ʢʦ-
ʪʦʨʳʤʠ ʙʫʜʝʪ ʨʘʟʜʝʣʷʪʴʩʷ ʧʨʦʮʝʩʩʦʨ ʠ ʜʨʫʛʠʝ ʨʝʩʫʨʩʳ ʢʦʤʧʴʶʪʝʨʘ. 
ʅʝʦʙʭʦʜʠʤʦ ʥʘʧʦʤʥʠʪʴ, ʯʪʦ ʤʫʣʴʪʠʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ ʵʪʦ  ʩʧʦʩʦʙ ʦʨʛʘ-
ʥʠʟʘʮʠʠ ʚʳʯʠʩʣʠʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ, ʧʨʠ ʢʦʪʦʨʦʤ ʚ ʧʘʤʷʪʠ ʢʦʤʧʴʶʪʝʨʘ 
ʥʘʭʦʜʠʪʩʷ ʥʝʩʢʦʣʴʢʦ ʧʨʦʛʨʘʤʤ, ʧʦʧʝʨʝʤʝʥʥʦ ʚʳʧʦʣʥʷʶʱʠʝʩʷ ʥʘ ʦʜʥʦʤ 
ʧʨʦʮʝʩʩʦʨʝ. 
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ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʦʧʝʨʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʦʧʨʝʜʝʣʝ-
ʥʳ ʜʚʘ ʪʠʧʘ ʝʜʠʥʠʮ ʨʘʙʦʪʳ. ɹʦʣʝʝ ʢʨʫʧʥʘʷ ʝʜʠʥʠʮʘ ʨʘʙʦʪʳ, ʦʙʳʯʥʦ ʥʦ-
ʩʷʱʘʷ ʥʘʟʚʘʥʠʝ ʧʨʦʮʝʩʩʘ, ʠʣʠ ʟʘʜʘʯʠ, ʪʨʝʙʫʝʪ ʜʣʷ ʩʚʦʝʛʦ ʚʳʧʦʣʥʝʥʠʷ 
ʥʝʩʢʦʣʴʢʠʭ ʙʦʣʝʝ ʤʝʣʢʠʭ ʨʘʙʦʪ, ʜʣʷ ʦʙʦʟʥʘʯʝʥʠʷ ʢʦʪʦʨʳʭ ʠʩʧʦʣʴʟʫʶʪ 
ʪʝʨʤʠʥʳ çʧʦʪʦʢè ʠʣʠ çʥʠʪʴè. 

ʆʯʝʚʠʜʥʦ, ʯʪʦ ʣʶʙʘʷ ʨʘʙʦʪʘ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʩʠʩʪʝʤʳ ʟʘʢʣʶʯʘʝʪʩʷ 
ʚ ʚʳʧʦʣʥʝʥʠʠ ʥʝʢʦʪʦʨʦʡ ʧʨʦʛʨʘʤʤʳ. ʇʦʵʪʦʤʫ ʠ ʩ ʧʨʦʮʝʩʩʦʤ, ʠ ʩ ʧʦʪʦ-
ʢʦʤ ʩʚʷʟʳʚʘʝʪʩʷ ʦʧʨʝʜʝʣʝʥʥʳʡ ʧʨʦʛʨʘʤʤʥʳʡ ʢʦʜ, ʢʦʪʦʨʳʡ ʜʣʷ ʵʪʠʭ ʮʝ-
ʣʝʡ ʦʬʦʨʤʣʷʝʪʩʷ ʚ ʚʠʜʝ ʠʩʧʦʣʥʷʝʤʦʛʦ ʤʦʜʫʣʷ. ʏʪʦʙʳ ʵʪʦʪ ʧʨʦʛʨʘʤʤ-
ʥʳʡ ʢʦʜ ʤʦʛ ʙʳʪʴ ʚʳʧʦʣʥʝʥ, ʝʛʦ ʥʝʦʙʭʦʜʠʤʦ ʟʘʛʨʫʟʠʪʴ ʚ ʦʧʝʨʘʪʠʚʥʫʶ 
ʧʘʤʷʪʴ, ʚʦʟʤʦʞʥʦ, ʚʳʜʝʣʠʪʴ ʥʝʢʦʪʦʨʦʝ ʤʝʩʪʦ ʥʘ ʜʠʩʢʝ ʜʣʷ ʭʨʘʥʝʥʠʷ 
ʜʘʥʥʳʭ, ʧʨʝʜʦʩʪʘʚʠʪʴ ʜʦʩʪʫʧ ʢ ʫʩʪʨʦʡʩʪʚʘʤ ʚʚʦʜʘ-ʚʳʚʦʜʘ, ʥʘʧʨʠʤʝʨ, ʢ 
ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʤʫ ʧʦʨʪʫ. ɺ ʭʦʜʝ ʚʳʧʦʣʥʝʥʠʷ ʧʨʦʛʨʘʤʤʝ ʤʦʞʝʪ ʪʘʢʞʝ 
ʧʦʥʘʜʦʙʠʪʴʩʷ ʜʦʩʪʫʧ ʢ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤ ʨʝʩʫʨʩʘʤ, ʥʘʧʨʠʤʝʨ, ʬʘʡʣʘʤ. 
ʀ, ʢʦʥʝʯʥʦ ʞʝ, ʥʝʚʦʟʤʦʞʥʦ ʚʳʧʦʣʥʝʥʠʝ ʧʨʦʛʨʘʤʤʳ ʙʝʟ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ 
ʝʡ ʧʨʦʮʝʩʩʦʨʥʦʛʦ ʚʨʝʤʝʥʠ, ʪʦ ʝʩʪʴ ʚʨʝʤʝʥʠ, ʚ ʪʝʯʝʥʠʝ ʢʦʪʦʨʦʛʦ ʧʨʦʮʝʩ-
ʩʦʨ ʚʳʧʦʣʥʷʝʪ ʢʦʜʳ ʜʘʥʥʦʡ ʧʨʦʛʨʘʤʤʳ. 

ɺ ʦʧʝʨʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤʘʭ, ʛʜʝ ʩʫʱʝʩʪʚʫʶʪ ʠ ʧʨʦʮʝʩʩʳ, ʠ ʧʦʪʦʢʠ, 
ʧʨʦʮʝʩʩ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʦʡ ʢʘʢ ʟʘʷʚʢʘ ʥʘ ʧʦʪʨʝʙ-
ʣʝʥʠʝ ʚʩʝʭ ʚʠʜʦʚ ʨʝʩʫʨʩʦʚ, ʢʨʦʤʝ ʦʜʥʦʛʦ ï ʧʨʦʮʝʩʩʦʨʥʦʛʦ ʚʨʝʤʝʥʠ. 
ʕʪʦʪ ʧʦʩʣʝʜʥʠʡ ʚʘʞʥʝʡʰʠʡ ʨʝʩʫʨʩ ʨʘʩʧʨʝʜʝʣʷʝʪʩʷ ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʠʩ-
ʪʝʤʦʡ ʤʝʞʜʫ ʜʨʫʛʠʤʠ ʝʜʠʥʠʮʘʤʠ ʨʘʙʦʪʳ ï ʧʦʪʦʢʘʤʠ, ʢʦʪʦʨʳʝ ʠ ʧʦʣʫʯʠ-
ʣʠ ʩʚʦʝ ʥʘʟʚʘʥʠʝ ʙʣʘʛʦʜʘʨʷ ʪʦʤʫ, ʯʪʦ ʦʥʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʧʦʩʣʝ-
ʜʦʚʘʪʝʣʴʥʦʩʪʠ (ʧʦʪʦʢʠ ʚʳʧʦʣʥʝʥʠʷ) ʢʦʤʘʥʜ. 

ɺ ʧʨʦʩʪʝʡʰʝʤ ʩʣʫʯʘʝ ʧʨʦʮʝʩʩ ʩʦʩʪʦʠʪ ʠʟ ʦʜʥʦʛʦ ʧʦʪʦʢʘ, ʠ ʠʤʝʥʥʦ 
ʪʘʢʠʤ ʦʙʨʘʟʦʤ ʪʨʘʢʪʦʚʘʣʦʩʴ ʧʦʥʷʪʠʝ çʧʨʦʮʝʩʩè ʜʦ ʩʝʨʝʜʠʥʳ 80-ʭ ʛʦʜʦʚ,  
ʠ ʚ ʪʘʢʦʤ ʞʝ ʚʠʜʝ ʦʥʦ ʩʦʭʨʘʥʠʣʦʩʴ ʚ ʥʝʢʦʪʦʨʳʭ ʩʦʚʨʝʤʝʥʥʳʭ ʆʉ. ɺ ʪʘ-
ʢʠʭ ʩʠʩʪʝʤʘʭ ʧʦʥʷʪʠʝ çʧʦʪʦʢè ʧʦʣʥʦʩʪʴʶ ʧʦʛʣʦʱʘʝʪʩʷ ʧʦʥʷʪʠʝʤ çʧʨʦ-
ʮʝʩʩè, ʪʦ ʝʩʪʴ ʦʩʪʘʝʪʩʷ ʪʦʣʴʢʦ ʦʜʥʘ ʝʜʠʥʠʮʘ ʨʘʙʦʪʳ ʠ ʧʦʪʨʝʙʣʝʥʠʷ ʨʝ-
ʩʫʨʩʦʚ ï ʧʨʦʮʝʩʩ. ʄʫʣʴʪʠʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ ʪʘʢʠʭ ʆʉ 
ʥʘ ʫʨʦʚʥʝ ʧʨʦʮʝʩʩʦʚ. 

ʉʫʱʝʩʪʚʫʝʪ 3 ʦʩʥʦʚʥʳʭ ʩʦʩʪʦʷʥʠʷ ʧʨʦʮʝʩʩʘ:  

¶ ʛʦʪʦʚ; 

¶ ʚʳʧʦʣʥʷʝʪʩʷ; 

¶ ʙʣʦʢʠʨʦʚʘʥ. 
ɺ ʦʜʥʦʧʨʦʮʝʩʩʦʨʥʦʡ ʩʠʩʪʝʤʝ ʪʦʣʴʢʦ ʦʜʠʥ ʧʨʦʮʝʩʩ ʤʦʞʝʪ ʙʳʪʴ ʚ 

ʩʪʘʜʠʠ ʚʳʧʦʣʥʝʥʠʷ. ɺ ʵʪʦ ʞʝ ʚʨʝʤʷ ʤʦʞʝʪ ʙʳʪʴ ʥʝʩʢʦʣʴʢʦ ʛʦʪʦʚʳʭ ʧʨʦ-
ʮʝʩʩʦʚ, ʤʦʞʝʪ ʙʳʪʴ ʥʝʩʢʦʣʴʢʦ ʟʘʙʣʦʢʠʨʦʚʘʥʥʳʭ ʧʨʦʮʝʩʩʦʚ, ʦʞʠʜʘʶʱʠʭ 
ʧʦʷʚʣʝʥʠʷ ʥʝʢʦʪʦʨʳʭ ʩʦʙʳʪʠʡ (ʥʘʧʨʠʤʝʨ, ʚʚʦʜʘ/ʚʳʚʦʜʘ). ʇʨʠ ʵʪʦʤ ʩʧʠ-
ʩʦʢ ʛʦʪʦʚʳʭ ʧʨʦʮʝʩʩʦʚ ʫʧʦʨʷʜʦʯʝʥ ʧʦ ʧʨʠʦʨʠʪʝʪʘʤ. 

ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʧʨʦʮʝʩʩʳ ʥʝ ʤʦʛʣʠ ʚʤʝʰʘʪʴʩʷ ʚ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʨʝ-
ʩʫʨʩʦʚ, ʘ ʪʘʢʞʝ ʥʝ ʤʦʛʣʠ ʧʦʚʨʝʜʠʪʴ ʢʦʜʳ ʠ ʜʘʥʥʳʝ ʜʨʫʛ ʜʨʫʛʘ, ʚʘʞʥʝʡ-
ʰʝʡ ʟʘʜʘʯʝʡ ʆʉ ʷʚʣʷʝʪʩʷ ʠʟʦʣʷʮʠʷ ʦʜʥʦʛʦ ʧʨʦʮʝʩʩʘ ʦʪ ʜʨʫʛʦʛʦ. ɼʣʷ 
ʵʪʦʛʦ ʦʧʝʨʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ ʦʙʝʩʧʝʯʠʚʘʝʪ ʢʘʞʜʳʡ ʧʨʦʮʝʩʩ ʦʪʜʝʣʴʥʳʤ 
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ʚʠʨʪʫʘʣʴʥʳʤ ʘʜʨʝʩʥʳʤ ʧʨʦʩʪʨʘʥʩʪʚʦʤ, ʪʘʢ ʯʪʦ ʥʠ ʦʜʠʥ ʧʨʦʮʝʩʩ ʥʝ ʤʦ-
ʞʝʪ ʧʦʣʫʯʠʪʴ ʧʨʷʤʦʛʦ ʜʦʩʪʫʧʘ ʢ ʢʦʤʘʥʜʘʤ ʠ ʜʘʥʥʳʤ ʜʨʫʛʦʛʦ ʧʨʦʮʝʩʩʘ. 

ɺʠʨʪʫʘʣʴʥʦʝ ʘʜʨʝʩʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ʧʨʦʮʝʩʩʘ ï ʵʪʦ ʩʦʚʦʢʫʧʥʦʩʪʴ 
ʘʜʨʝʩʦʚ, ʢʦʪʦʨʳʤʠ ʤʦʞʝʪ ʤʘʥʠʧʫʣʠʨʦʚʘʪʴ ʧʨʦʛʨʘʤʤʥʳʡ ʤʦʜʫʣʴ ʧʨʦ-
ʮʝʩʩʘ. ʆʧʝʨʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ ʦʪʦʙʨʘʞʘʝʪ ʚʠʨʪʫʘʣʴʥʦʝ ʘʜʨʝʩʥʦʝ ʧʨʦ-
ʩʪʨʘʥʩʪʚʦ ʧʨʦʮʝʩʩʘ ʥʘ ʦʪʚʝʜʝʥʥʫʶ ʧʨʦʮʝʩʩʫ ʬʠʟʠʯʝʩʢʫʶ ʧʘʤʷʪʴ. 

ʇʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʧʨʦʮʝʩʩʳ ʦʙʨʘʱʘʶʪʩʷ ʢ ʦʧʝ-
ʨʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʝ, ʢʦʪʦʨʘʷ, ʚʳʧʦʣʥʷʷ ʬʫʥʢʮʠʠ ʧʦʩʨʝʜʥʠʢʘ, ʧʨʝʜʦʩʪʘʚ-
ʣʷʝʪ ʠʤ ʩʨʝʜʩʪʚʘ ʤʝʞʧʨʦʮʝʩʩʥʦʡ ʩʚʷʟʠ ï ʢʦʥʚʝʡʝʨʳ, ʧʦʯʪʦʚʳʝ ʷʱʠʢʠ, 
ʨʘʟʜʝʣʷʝʤʳʝ ʩʝʢʮʠʠ ʧʘʤʷʪʠ ʠ ʥʝʢʦʪʦʨʳʝ ʜʨʫʛʠʝ. 

ʆʜʥʘʢʦ ʚ ʩʠʩʪʝʤʘʭ, ʚ ʢʦʪʦʨʳʭ ʦʪʩʫʪʩʪʚʫʝʪ ʧʦʥʷʪʠʝ ʧʦʪʦʢʘ, ʚʦʟʥʠʢʘ-
ʶʪ ʧʨʦʙʣʝʤʳ ʧʨʠ ʦʨʛʘʥʠʟʘʮʠʠ ʧʘʨʘʣʣʝʣʴʥʳʭ ʚʳʯʠʩʣʝʥʠʡ ʚ ʨʘʤʢʘʭ ʧʨʦ-
ʮʝʩʩʘ. ɸ ʪʘʢʘʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʤʦʞʝʪ ʚʦʟʥʠʢʘʪʴ. ɼʝʡʩʪʚʠʪʝʣʴʥʦ, ʧʨʠ 
ʤʫʣʴʪʠʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʠ ʧʦʚʳʰʘʝʪʩʷ ʧʨʦʧʫʩʢʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʩʠʩʪʝ-
ʤʳ, ʥʦ ʦʪʜʝʣʴʥʳʡ ʧʨʦʮʝʩʩ ʥʠʢʦʛʜʘ ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʚʳʧʦʣʥʝʥ ʙʳʩʪʨʝʝ, 
ʯʝʤ ʚ ʦʜʥʦʧʨʦʛʨʘʤʤʥʦʤ ʨʝʞʠʤʝ (ʚʩʷʢʦʝ ʨʘʟʜʝʣʝʥʠʝ ʨʝʩʫʨʩʦʚ ʪʦʣʴʢʦ 
ʟʘʤʝʜʣʷʝʪ ʨʘʙʦʪʫ ʦʜʥʦʛʦ ʠʟ ʫʯʘʩʪʥʠʢʦʚ ʟʘ ʩʯʝʪ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʟʘʪʨʘʪ 
ʚʨʝʤʝʥʠ ʥʘ ʦʞʠʜʘʥʠʝ ʦʩʚʦʙʦʞʜʝʥʠʷ ʨʝʩʫʨʩʘ). ʆʜʥʘʢʦ ʧʨʠʣʦʞʝʥʠʝ, ʚʳ-
ʧʦʣʥʷʝʤʦʝ ʚ ʨʘʤʢʘʭ ʦʜʥʦʛʦ ʧʨʦʮʝʩʩʘ, ʤʦʞʝʪ ʦʙʣʘʜʘʪʴ ʚʥʫʪʨʝʥʥʠʤ ʧʘ-
ʨʘʣʣʝʣʠʟʤʦʤ, ʢʦʪʦʨʳʡ ʚ ʧʨʠʥʮʠʧʝ ʤʦʛ ʙʳ ʧʦʟʚʦʣʠʪʴ ʫʩʢʦʨʠʪʴ ʝʛʦ ʨʝʰʝ-
ʥʠʝ. ɽʩʣʠ, ʥʘʧʨʠʤʝʨ, ʚ ʧʨʦʛʨʘʤʤʝ ʧʨʝʜʫʩʤʦʪʨʝʥʦ ʦʙʨʘʱʝʥʠʝ ʢ ʚʥʝʰʥʝ-
ʤʫ ʫʩʪʨʦʡʩʪʚʫ, ʪʦ ʥʘ ʚʨʝʤʷ ʵʪʦʡ ʦʧʝʨʘʮʠʠ ʤʦʞʥʦ ʥʝ ʙʣʦʢʠʨʦʚʘʪʴ ʚʳʧʦʣ-
ʥʝʥʠʝ ʚʩʝʛʦ ʧʨʦʮʝʩʩʘ, ʘ ʧʨʦʜʦʣʞʠʪʴ ʚʳʯʠʩʣʝʥʠʷ ʧʦ ʜʨʫʛʦʡ ʚʝʪʚʠ ʧʨʦ-
ʛʨʘʤʤʳ. ʇʘʨʘʣʣʝʣʴʥʦʝ ʚʳʧʦʣʥʝʥʠʝ ʥʝʩʢʦʣʴʢʠʭ ʨʘʙʦʪ ʚ ʨʘʤʢʘʭ ʦʜʥʦʛʦ 
ʠʥʪʝʨʘʢʪʠʚʥʦʛʦ ʧʨʠʣʦʞʝʥʠʷ ʧʦʚʳʰʘʝʪ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʨʘʙʦʪʳ ʧʦʣʴʟʦ-
ʚʘʪʝʣʷ. ʊʘʢ, ʧʨʠ ʨʘʙʦʪʝ ʩ ʪʝʢʩʪʦʚʳʤ ʨʝʜʘʢʪʦʨʦʤ ʞʝʣʘʪʝʣʴʥʦ ʠʤʝʪʴ ʚʦʟ-
ʤʦʞʥʦʩʪʴ ʩʦʚʤʝʱʘʪʴ ʥʘʙʦʨ ʥʦʚʦʛʦ ʪʝʢʩʪʘ ʩ ʪʘʢʠʤʠ ʧʨʦʜʦʣʞʠʪʝʣʴʥʳʤʠ 
ʧʦ ʚʨʝʤʝʥʠ ʦʧʝʨʘʮʠʷʤʠ, ʢʘʢ ʧʝʨʝʬʦʨʤʘʪʠʨʦʚʘʥʠʝ ʟʥʘʯʠʪʝʣʴʥʦʡ ʯʘʩʪʠ 
ʪʝʢʩʪʘ, ʧʝʯʘʪʴ ʜʦʢʫʤʝʥʪʘ ʠʣʠ ʝʛʦ ʩʦʭʨʘʥʝʥʠʝ ʥʘ ʣʦʢʘʣʴʥʦʤ ʠʣʠ ʫʜʘʣʝʥ-
ʥʦʤ ʜʠʩʢʝ. 

ʇʦʪʦʢʠ ʚʦʟʥʠʢʣʠ ʚ ʦʧʝʨʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤʘʭ ʢʘʢ ʩʨʝʜʩʪʚʦ ʨʘʩʧʘʨʘʣ-
ʣʝʣʠʚʘʥʠʷ ʚʳʯʠʩʣʝʥʠʡ. ʂʦʥʝʯʥʦ, ʟʘʜʘʯʘ ʨʘʩʧʘʨʘʣʣʝʣʠʚʘʥʠʷ ʚʳʯʠʩʣʝ-
ʥʠʡ ʚ ʨʘʤʢʘʭ ʦʜʥʦʛʦ ʧʨʠʣʦʞʝʥʠʷ ʤʦʞʝʪ ʙʳʪʴ ʨʝʰʝʥʘ ʠ ʪʨʘʜʠʮʠʦʥʥʳʤʠ 
ʩʧʦʩʦʙʘʤʠ. 

ɺʦ-ʧʝʨʚʳʭ, ʧʨʠʢʣʘʜʥʦʡ ʧʨʦʛʨʘʤʤʠʩʪ ʤʦʞʝʪ ʚʟʷʪʴ ʥʘ ʩʝʙʷ ʩʣʦʞʥʫʶ 
ʟʘʜʘʯʫ ʦʨʛʘʥʠʟʘʮʠʠ ʧʘʨʘʣʣʝʣʠʟʤʘ, ʚʳʜʝʣʠʚ ʚ ʧʨʠʣʦʞʝʥʠʠ ʥʝʢʦʪʦʨʫʶ 
ʧʦʜʧʨʦʛʨʘʤʤʫ-ʜʠʩʧʝʪʯʝʨ, ʢʦʪʦʨʘʷ ʧʝʨʠʦʜʠʯʝʩʢʠ ʧʝʨʝʜʘʝʪ ʫʧʨʘʚʣʝʥʠʝ 
ʪʦʡ ʠʣʠ ʠʥʦʡ ʚʝʪʚʠ ʚʳʯʠʩʣʝʥʠʡ. ʇʨʠ ʵʪʦʤ ʧʨʦʛʨʘʤʤʘ ʧʦʣʫʯʘʝʪʩʷ ʣʦʛʠ-
ʯʝʩʢʠ ʚʝʩʴʤʘ ʟʘʧʫʪʘʥʥʦʡ, ʩ ʤʥʦʛʦʯʠʩʣʝʥʥʳʤʠ ʧʝʨʝʜʘʯʘʤʠ ʫʧʨʘʚʣʝʥʠʷ, 
ʯʪʦ ʩʫʱʝʩʪʚʝʥʥʦ ʟʘʪʨʫʜʥʷʝʪ ʝʝ ʦʪʣʘʜʢʫ ʠ ʤʦʜʠʬʠʢʘʮʠʶ. 

ɺʦ-ʚʪʦʨʳʭ, ʨʝʰʝʥʠʝʤ ʷʚʣʷʝʪʩʷ ʩʦʟʜʘʥʠʝ ʜʣʷ ʦʜʥʦʛʦ ʧʨʠʣʦʞʝʥʠʷ 
ʥʝʩʢʦʣʴʢʠʭ ʧʨʦʮʝʩʩʦʚ ʜʣʷ ʢʘʞʜʦʡ ʠʟ ʧʘʨʘʣʣʝʣʴʥʳʭ ʨʘʙʦʪ. ʆʜʥʘʢʦ ʠʩ-
ʧʦʣʴʟʦʚʘʥʠʝ ʜʣʷ ʩʦʟʜʘʥʠʷ ʧʨʦʮʝʩʩʦʚ ʩʪʘʥʜʘʨʪʥʳʭ ʩʨʝʜʩʪʚ ʆʉ ʥʝ ʧʦ-
ʟʚʦʣʷʝʪ ʫʯʝʩʪʴ ʪʦʪ ʬʘʢʪ, ʯʪʦ ʵʪʠ ʧʨʦʮʝʩʩʳ ʨʝʰʘʶʪ ʝʜʠʥʫʶ ʟʘʜʘʯʫ, ʘ 
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ʟʥʘʯʠʪ, ʠʤʝʶʪ ʤʥʦʛʦ ʦʙʱʝʛʦ ʤʝʞʜʫ ʩʦʙʦʡ ï ʦʥʠ ʤʦʛʫʪ ʨʘʙʦʪʘʪʴ ʩ ʦʜʥʠʤʠ 
ʠ ʪʝʤʠ ʞʝ ʜʘʥʥʳʤʠ, ʠʩʧʦʣʴʟʦʚʘʪʴ ʦʜʠʥ ʠ ʪʦʪ ʞʝ ʢʦʜʦʚʳʡ ʩʝʛʤʝʥʪ, ʥʘʜʝ-
ʣʷʪʴʩʷ ʦʜʥʠʤʠ ʠ ʪʝʤʠ ʞʝ ʧʨʘʚʘʤʠ ʜʦʩʪʫʧʘ ʢ ʨʝʩʫʨʩʘʤ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ 
ʩʠʩʪʝʤʳ.  

ɺ ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʝ, ʥʘʨʷʜʫ ʩ ʧʨʦʮʝʩʩʘʤʠ, ʥʫʞʝʥ ʜʨʫʛʦʡ ʤʝʭʘ-
ʥʠʟʤ ʨʘʩʧʘʨʘʣʣʝʣʠʚʘʥʠʷ ʚʳʯʠʩʣʝʥʠʡ, ʢʦʪʦʨʳʡ ʫʯʠʪʳʚʘʣ ʙʳ ʪʝʩʥʳʝ 
ʩʚʷʟʠ ʤʝʞʜʫ ʦʪʜʝʣʴʥʳʤʠ ʚʝʪʚʷʤʠ ʚʳʯʠʩʣʝʥʠʡ ʦʜʥʦʛʦ ʠ ʪʦʛʦ ʞʝ ʧʨʠʣʦ-
ʞʝʥʠʷ. ɼʣʷ ʵʪʠʭ ʮʝʣʝʡ ʩʦʚʨʝʤʝʥʥʳʝ ʆʉ ʧʨʝʜʣʘʛʘʶʪ ʤʝʭʘʥʠʟʤ ʤʥʦʛʦʧʦ-
ʪʦʯʥʦʡ ʦʙʨʘʙʦʪʢʠ (multithreading). ʇʨʠ ʵʪʦʤ ʚʚʦʜʠʪʩʷ ʥʦʚʘʷ ʝʜʠʥʠʮʘ ʨʘ-
ʙʦʪʳ ï ʧʦʪʦʢ ʚʳʧʦʣʥʝʥʠʷ, ʘ ʧʦʥʷʪʠʝ çʧʨʦʮʝʩʩè ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ 
ʤʝʥʷʝʪ ʩʤʳʩʣ. ʇʦʥʷʪʠʶ çʧʦʪʦʢè ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʡ ʧʝʨʝ-
ʭʦʜ ʧʨʦʮʝʩʩʦʨʘ ʦʪ ʦʜʥʦʡ ʢʦʤʘʥʜʳ ʧʨʦʛʨʘʤʤʳ ʢ ʜʨʫʛʦʡ. ʆʉ ʨʘʩʧʨʝʜʝʣʷ-
ʝʪ ʧʨʦʮʝʩʩʦʨʥʦʝ ʚʨʝʤʷ ʤʝʞʜʫ ʧʦʪʦʢʘʤʠ. ʇʨʦʮʝʩʩʫ ʆʉ ʥʘʟʥʘʯʘʝʪ ʘʜʨʝʩ-
ʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ʠ ʥʘʙʦʨ ʨʝʩʫʨʩʦʚ, ʢʦʪʦʨʳʝ ʩʦʚʤʝʩʪʥʦ ʠʩʧʦʣʴʟʫʶʪʩʷ 
ʚʩʝʤʠ ʝʛʦ ʧʦʪʦʢʘʤʠ. 

ɿʘʤʝʪʠʤ, ʯʪʦ ʚ ʦʜʥʦʧʨʦʛʨʘʤʤʥʳʭ ʩʠʩʪʝʤʘʭ ʥʝ ʚʦʟʥʠʢʘʝʪ ʥʝʦʙʭʦʜʠ-
ʤʦʩʪʠ ʚʚʝʜʝʥʠʷ ʧʦʥʷʪʠʷ, ʦʙʦʟʥʘʯʘʶʱʝʛʦ ʝʜʠʥʠʮʫ ʨʘʙʦʪʳ, ʪʘʢ ʢʘʢ ʪʘʤ ʥʝ 
ʩʫʱʝʩʪʚʫʝʪ ʧʨʦʙʣʝʤʳ ʨʘʟʜʝʣʝʥʠʷ ʨʝʩʫʨʩʦʚ. 

ʉʦʟʜʘʥʠʝ ʧʦʪʦʢʦʚ ʪʨʝʙʫʝʪ ʦʪ ʆʉ ʤʝʥʴʰʠʭ ʥʘʢʣʘʜʥʳʭ ʨʘʩʭʦʜʦʚ, ʯʝʤ 
ʧʨʦʮʝʩʩʦʚ. ɺ ʦʪʣʠʯʠʝ ʦʪ ʧʨʦʮʝʩʩʦʚ, ʢʦʪʦʨʳʝ ʧʨʠʥʘʜʣʝʞʘʪ ʨʘʟʥʳʤ, ʚʦ-
ʦʙʱʝ ʛʦʚʦʨʷ, ʢʦʥʢʫʨʠʨʫʶʱʠʤ ʧʨʠʣʦʞʝʥʠʷʤ, ʚʩʝ ʧʦʪʦʢʠ ʦʜʥʦʛʦ ʧʨʦʮʝʩʩʘ 
ʚʩʝʛʜʘ ʧʨʠʥʘʜʣʝʞʘʪ ʦʜʥʦʤʫ ʧʨʠʣʦʞʝʥʠʶ, ʧʦʵʪʦʤʫ ʆʉ ʠʟʦʣʠʨʫʝʪ ʧʦʪʦʢʠ 
ʚ ʛʦʨʘʟʜʦ ʤʝʥʴʰʝʡ ʩʪʝʧʝʥʠ, ʥʝʞʝʣʠ ʧʨʦʮʝʩʩʳ ʚ ʪʨʘʜʠʮʠʦʥʥʦʡ ʤʫʣʴʪʠ-
ʧʨʦʛʨʘʤʤʥʦʡ ʩʠʩʪʝʤʝ. ɺʩʝ ʧʦʪʦʢʠ ʦʜʥʦʛʦ ʧʨʦʮʝʩʩʘ ʠʩʧʦʣʴʟʫʶʪ ʦʙʱʠʝ 
ʬʘʡʣʳ, ʪʘʡʤʝʨʳ, ʫʩʪʨʦʡʩʪʚʘ, ʦʜʥʫ ʠ ʪʫ ʞʝ ʦʙʣʘʩʪʴ ʦʧʝʨʘʪʠʚʥʦʡ ʧʘʤʷʪʠ, 
ʦʜʥʦ ʠ ʪʦ ʞʝ ʘʜʨʝʩʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ. ʕʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʦʥʠ ʨʘʟʜʝʣʷʶʪ 
ʦʜʥʠ ʠ ʪʝ ʞʝ ʛʣʦʙʘʣʴʥʳʝ ʧʝʨʝʤʝʥʥʳʝ. ʇʦʩʢʦʣʴʢʫ ʢʘʞʜʳʡ ʧʦʪʦʢ ʤʦʞʝʪ 
ʠʤʝʪʴ ʜʦʩʪʫʧ ʢ ʣʶʙʦʤʫ ʚʠʨʪʫʘʣʴʥʦʤʫ ʘʜʨʝʩʫ ʧʨʦʮʝʩʩʘ, ʦʜʠʥ ʧʦʪʦʢ ʤʦ-
ʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʪʝʢ ʜʨʫʛʦʛʦ ʧʦʪʦʢʘ. ʄʝʞʜʫ ʧʦʪʦʢʘʤʠ ʦʜʥʦʛʦ ʧʨʦʮʝʩʩʘ 
ʥʝʪ ʧʦʣʥʦʡ ʟʘʱʠʪʳ, ʧʦʪʦʤʫ ʯʪʦ, ʚʦ-ʧʝʨʚʳʭ, ʵʪʦ ʥʝʚʦʟʤʦʞʥʦ, ʘ ʚʦ-
ʚʪʦʨʳʭ, ʥʝ ʥʫʞʥʦ. ʏʪʦʙʳ ʦʨʛʘʥʠʟʦʚʘʪʴ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʠ ʦʙʤʝʥ ʜʘʥʥʳ-
ʤʠ, ʧʦʪʦʢʘʤ ʚʦʚʩʝ ʥʝ ʪʨʝʙʫʝʪʩʷ ʦʙʨʘʱʘʪʴʩʷ ʢ ʆʉ, ʠʤ ʜʦʩʪʘʪʦʯʥʦ ʠʩ-
ʧʦʣʴʟʦʚʘʪʴ ʦʙʱʫʶ ʧʘʤʷʪʴ ï ʦʜʠʥ ʧʦʪʦʢ ʟʘʧʠʩʳʚʘʝʪ ʜʘʥʥʳʝ, ʘ ʜʨʫʛʦʡ ʯʠ-
ʪʘʝʪ ʠʭ. ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʧʦʪʦʢʠ ʨʘʟʥʳʭ ʧʨʦʮʝʩʩʦʚ ʧʦ-ʧʨʝʞʥʝʤʫ ʭʦʨʦ-
ʰʦ ʟʘʱʠʱʝʥʳ ʜʨʫʛ ʦʪ ʜʨʫʛʘ. 

ʀʪʘʢ, ʤʫʣʴʪʠʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦ ʥʘ ʫʨʦʚʥʝ ʧʦʪʦ-
ʢʦʚ, ʘ ʥʝ ʧʨʦʮʝʩʩʦʚ. ʂʘʞʜʳʡ ʧʦʪʦʢ ʠʤʝʝʪ ʩʦʙʩʪʚʝʥʥʳʡ ʩʯʝʪʯʠʢ ʢʦʤʘʥʜ ʠ 
ʩʪʝʢ. ɿʘʜʘʯʘ, ʦʬʦʨʤʣʝʥʥʘʷ ʚ ʚʠʜʝ ʥʝʩʢʦʣʴʢʠʭ ʧʦʪʦʢʦʚ ʚ ʨʘʤʢʘʭ ʦʜʥʦʛʦ 
ʧʨʦʮʝʩʩʘ, ʤʦʞʝʪ ʙʳʪʴ ʚʳʧʦʣʥʝʥʘ ʙʳʩʪʨʝʝ ʟʘ ʩʯʝʪ ʧʩʝʚʜʦʧʘʨʘʣʣʝʣʴʥʦʛʦ 
(ʠʣʠ ʧʘʨʘʣʣʝʣʴʥʦʛʦ ʚ ʤʫʣʴʪʠʧʨʦʮʝʩʩʦʨʥʦʡ ʩʠʩʪʝʤʝ) ʚʳʧʦʣʥʝʥʠʷ ʝʝ ʦʪ-
ʜʝʣʴʥʳʭ ʯʘʩʪʝʡ. ʆʩʦʙʝʥʥʦ ʵʬʬʝʢʪʠʚʥʦ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʤʥʦʛʦʧʦ-
ʪʦʯʥʦʩʪʴ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʨʘʩʧʨʝʜʝʣʝʥʥʳʭ ʧʨʠʣʦʞʝʥʠʡ, ʥʘʧʨʠʤʝʨ, ʤʥʦ-
ʛʦʧʦʪʦʯʥʳʡ ʩʝʨʚʝʨ ʤʦʞʝʪ ʧʘʨʘʣʣʝʣʴʥʦ ʚʳʧʦʣʥʷʪʴ ʟʘʧʨʦʩʳ ʩʨʘʟʫ ʥʝ-
ʩʢʦʣʴʢʠʭ ʢʣʠʝʥʪʦʚ. 
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ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʧʦʪʦʢʦʚ ʩʚʷʟʘʥʦ ʥʝ ʪʦʣʴʢʦ ʩʦ ʩʪʨʝʤʣʝʥʠʝʤ ʧʦʚʳʩʠʪʴ 
ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʩʠʩʪʝʤʳ ʟʘ ʩʯʝʪ ʧʘʨʘʣʣʝʣʴʥʳʭ ʚʳʯʠʩʣʝʥʠʡ, ʥʦ ʠ ʩ 
ʮʝʣʴʶ ʩʦʟʜʘʥʠʷ ʙʦʣʝʝ ʯʠʪʘʙʝʣʴʥʳʭ, ʣʦʛʠʯʥʳʭ ʧʨʦʛʨʘʤʤ. ɺʚʝʜʝʥʠʝ ʥʝ-
ʩʢʦʣʴʢʠʭ ʧʦʪʦʢʦʚ ʚʳʧʦʣʥʝʥʠʷ ʫʧʨʦʱʘʝʪ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ. ʅʘʧʨʠʤʝʨ, ʚ 
ʟʘʜʘʯʘʭ ʪʠʧʘ çʧʠʩʘʪʝʣʴ-ʯʠʪʘʪʝʣʴè ʦʜʠʥ ʧʦʪʦʢ ʚʳʧʦʣʥʷʝʪ ʟʘʧʠʩʴ ʚ ʙʫ-
ʬʝʨ, ʘ ʜʨʫʛʦʡ ʩʯʠʪʳʚʘʝʪ ʟʘʧʠʩʠ ʠʟ ʥʝʛʦ. ʇʦʩʢʦʣʴʢʫ ʦʥʠ ʨʘʟʜʝʣʷʶʪ ʦʙ-
ʱʠʡ ʙʫʬʝʨ, ʥʝ ʩʪʦʠʪ ʠʭ ʜʝʣʘʪʴ ʦʪʜʝʣʥɹʳʤʠ ʧʨʦʮʝʩʩʘʤʠ. ɼʨʫʛʦʡ ʧʨʠʤʝʨ 
ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʦʪʦʢʦʚ ï ʫʧʨʘʚʣʝʥʠʝ ʩʠʛʥʘʣʘʤʠ, ʪʘʢʠʤʠ ʢʘʢ ʧʨʝʨʳʚʘʥʠʝ 
ʩ ʢʣʘʚʠʘʪʫʨʳ (del ʠʣʠ break). ɺʤʝʩʪʦ ʦʙʨʘʙʦʪʢʠ ʩʠʛʥʘʣʘ ʧʨʝʨʳʚʘʥʠʷ 
ʦʜʠʥ ʧʦʪʦʢ ʥʘʟʥʘʯʘʝʪʩʷ ʜʣʷ ʧʦʩʪʦʷʥʥʦʛʦ ʦʞʠʜʘʥʠʷ ʧʦʩʪʫʧʣʝʥʠʷ ʩʠʛʥʘ-
ʣʦʚ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʦʪʦʢʦʚ ʤʦʞʝʪ ʩʦʢʨʘʪʠʪʴ ʥʝʦʙʭʦʜʠ-
ʤʦʩʪʴ ʚ ʧʨʝʨʳʚʘʥʠʷʭ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʛʦ ʫʨʦʚʥʷ. ɺ ʵʪʠʭ ʧʨʠʤʝʨʘʭ ʥʝ 
ʩʪʦʣʴ ʚʘʞʥʦ ʧʘʨʘʣʣʝʣʴʥʦʝ ʚʳʧʦʣʥʝʥʠʝ, ʩʢʦʣʴ ʚʘʞʥʘ ʷʩʥʦʩʪʴ ʧʨʦʛʨʘʤʤʳ. 

ʅʘʠʙʦʣʴʰʠʡ ʵʬʬʝʢʪ ʦʪ ʚʚʝʜʝʥʠʷ ʤʥʦʛʦʧʦʪʦʯʥʦʡ ʦʙʨʘʙʦʪʢʠ ʜʦʩʪʠ-
ʛʘʝʪʩʷ ʚ ʤʫʣʴʪʠʧʨʦʮʝʩʩʦʨʥʳʭ ʩʠʩʪʝʤʘʭ, ʚ ʢʦʪʦʨʳʭ ʧʦʪʦʢʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ 
ʧʨʠʥʘʜʣʝʞʘʱʠʝ ʦʜʥʦʤʫ ʧʨʦʮʝʩʩʫ, ʤʦʛʫʪ ʚʳʧʦʣʥʷʪʴʩʷ ʥʘ ʨʘʟʥʳʭ ʧʨʦ-
ʮʝʩʩʦʨʘʭ ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʧʘʨʘʣʣʝʣʴʥʦ (ʘ ʥʝ ʧʩʝʚʜʦʧʘʨʘʣʣʝʣʴʥʦ). 

ʉʦʟʜʘʪʴ ʧʨʦʮʝʩʩ ï ʵʪʦ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʦʟʥʘʯʘʝʪ ʩʦʟʜʘʪʴ ʦʧʠʩʘʪʝʣʴ 
ʧʨʦʮʝʩʩʘ, ʚ ʢʘʯʝʩʪʚʝ ʢʦʪʦʨʦʛʦ ʚʳʩʪʫʧʘʝʪ ʦʜʥʘ ʠʣʠ ʥʝʩʢʦʣʴʢʦ ʠʥʬʦʨʤʘ-
ʮʠʦʥʥʳʭ ʩʪʨʫʢʪʫʨ, ʩʦʜʝʨʞʘʱʠʭ ʚʩʝ ʩʚʝʜʝʥʠʷ ʦ ʧʨʦʮʝʩʩʝ, ʥʝʦʙʭʦʜʠʤʳʝ 
ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʝ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʠʤ. ɺ ʯʠʩʣʦ ʪʘʢʠʭ ʩʚʝʜʝʥʠʡ ʤʦ-
ʛʫʪ ʚʭʦʜʠʪʴ, ʥʘʧʨʠʤʝʨ, ʠʜʝʥʪʠʬʠʢʘʪʦʨ ʧʨʦʮʝʩʩʘ, ʜʘʥʥʳʝ ʦ ʨʘʩʧʦʣʦʞʝ-
ʥʠʠ ʚ ʧʘʤʷʪʠ ʠʩʧʦʣʥʷʝʤʦʛʦ ʤʦʜʫʣʷ, ʩʪʝʧʝʥʴ ʧʨʠʚʠʣʝʛʠʨʦʚʘʥʥʦʩʪʠ ʧʨʦ-
ʮʝʩʩʘ (ʧʨʠʦʨʠʪʝʪ ʠ ʧʨʘʚʘ ʜʦʩʪʫʧʘ) ʠ ʪ.ʧ. 

ʉʦʟʜʘʥʠʝ ʦʧʠʩʘʪʝʣʷ ʧʨʦʮʝʩʩʘ ʟʥʘʤʝʥʫʝʪ ʩʦʙʦʡ ʧʦʷʚʣʝʥʠʝ ʚ ʩʠʩʪʝ-
ʤʝ ʝʱʝ ʦʜʥʦʛʦ ʧʨʝʪʝʥʜʝʥʪʘ ʥʘ ʚʳʯʠʩʣʠʪʝʣʴʥʳʝ ʨʝʩʫʨʩʳ. ʅʘʯʠʥʘʷ ʩ ʵʪʦ-
ʛʦ ʤʦʤʝʥʪʘ ʧʨʠ ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʨʝʩʫʨʩʦʚ ʆʉ ʜʦʣʞʥʘ ʧʨʠʥʠʤʘʪʴ ʚʦ ʚʥʠ-
ʤʘʥʠʝ ʧʦʪʨʝʙʥʦʩʪʠ ʥʦʚʦʛʦ ʧʨʦʮʝʩʩʘ. 

ʉʦʟʜʘʥʠʝ ʧʨʦʮʝʩʩʘ ʚʢʣʶʯʘʝʪ ʟʘʛʨʫʟʢʫ ʢʦʜʦʚ ʠ ʜʘʥʥʳʭ ʠʩʧʦʣʥʷʝʤʦʡ 
ʧʨʦʛʨʘʤʤʳ ʜʘʥʥʦʛʦ ʧʨʦʮʝʩʩʘ ʩ ʜʠʩʢʘ ʚ ʦʧʝʨʘʪʠʚʥʫʶ ʧʘʤʷʪʴ. ɼʣʷ ʵʪʦʛʦ 
ʆʉ ʜʦʣʞʥʘ ʦʙʥʘʨʫʞʠʪʴ ʤʝʩʪʦʧʦʣʦʞʝʥʠʝ ʪʘʢʦʡ ʧʨʦʛʨʘʤʤʳ ʥʘ ʜʠʩʢʝ, ʧʝ-
ʨʝʨʘʩʧʨʝʜʝʣʠʪʴ ʦʧʝʨʘʪʠʚʥʫʶ ʧʘʤʷʪʴ ʠ ʚʳʜʝʣʠʪʴ ʧʘʤʷʪʴ ʠʩʧʦʣʥʷʝʤʦʡ 
ʧʨʦʛʨʘʤʤʝ ʥʦʚʦʛʦ ʧʨʦʮʝʩʩʘ. ɿʘʪʝʤ ʥʝʦʙʭʦʜʠʤʦ ʩʯʠʪʘʪʴ ʧʨʦʛʨʘʤʤʫ ʚ 
ʚʳʜʝʣʝʥʥʳʝ ʜʣʷ ʥʝʝ ʫʯʘʩʪʢʠ ʧʘʤʷʪʠ ʠ, ʚʦʟʤʦʞʥʦ, ʠʟʤʝʥʠʪʴ ʧʘʨʘʤʝʪʨʳ 
ʧʨʦʛʨʘʤʤʳ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʘʟʤʝʱʝʥʠʷ ʚ ʧʘʤʷʪʠ.  

ɺ ʩʠʩʪʝʤʘʭ ʩ ʚʠʨʪʫʘʣʴʥʦʡ ʧʘʤʷʪʴʶ ʚ ʥʘʯʘʣʴʥʳʡ ʤʦʤʝʥʪ ʤʦʞʝʪ ʟʘ-
ʛʨʫʞʘʪʴʩʷ ʪʦʣʴʢʦ ʯʘʩʪʴ ʢʦʜʦʚ ʠ ʜʘʥʥʳʭ ʧʨʦʮʝʩʩʘ ʩ ʪʝʤ, ʯʪʦʙʳ çʧʦʜʢʘʯʠ-
ʚʘʪʴè ʦʩʪʘʣʴʥʳʝ ʧʦ ʤʝʨʝ ʥʝʦʙʭʦʜʠʤʦʩʪʠ. ʉʫʱʝʩʪʚʫʶʪ ʩʠʩʪʝʤʳ, ʚ ʢʦʪʦ-
ʨʳʭ ʥʘ ʵʪʘʧʝ ʩʦʟʜʘʥʠʷ ʧʨʦʮʝʩʩʘ ʥʝ ʪʨʝʙʫʝʪʩʷ ʥʝʧʨʝʤʝʥʥʦ ʟʘʛʨʫʞʘʪʴ ʢʦ-
ʜʳ ʠ ʜʘʥʥʳʝ ʚ ʦʧʝʨʘʪʠʚʥʫʶ ʧʘʤʷʪʴ, ʚʤʝʩʪʦ ʵʪʦʛʦ ʠʩʧʦʣʥʷʝʤʳʡ ʤʦʜʫʣʴ 
ʢʦʧʠʨʫʝʪʩʷ ʠʟ ʪʦʛʦ ʢʘʪʘʣʦʛʘ ʬʘʡʣʦʚʦʡ ʩʠʩʪʝʤʳ, ʚ ʢʦʪʦʨʦʤ ʦʥ ʠʟʥʘʯʘʣʴ-
ʥʦ ʥʘʭʦʜʠʣʩʷ, ʚ ʦʙʣʘʩʪʴ ʧʦʜʢʘʯʢʠ ï ʩʧʝʮʠʘʣʴʥʫʶ ʦʙʣʘʩʪʴ ʜʠʩʢʘ, ʦʪʚʝ-
ʜʝʥʥʫʶ ʜʣʷ ʭʨʘʥʝʥʠʷ ʢʦʜʦʚ ʠ ʜʘʥʥʳʭ ʧʨʦʮʝʩʩʦʚ. ʇʨʠ ʚʳʧʦʣʥʝʥʠʠ ʚʩʝʭ 
ʵʪʠʭ ʜʝʡʩʪʚʠʡ ʧʦʜʩʠʩʪʝʤʘ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʮʝʩʩʘʤʠ ʪʝʩʥʦ ʚʟʘʠʤʦʜʝʡʩʪ-
ʚʫʝʪ ʩ ʧʦʜʩʠʩʪʝʤʦʡ ʫʧʨʘʚʣʝʥʠʷ ʧʘʤʷʪʴʶ ʠ ʬʘʡʣʦʚʦʡ ʩʠʩʪʝʤʦʡ. 



110 ʃʝʢʮʠʠ ʧʦ ʠʥʬʦʨʤʘʪʠʢʝ 
 

 

ɺ ʤʥʦʛʦʧʦʪʦʯʥʦʡ ʩʠʩʪʝʤʝ ʧʨʠ ʩʦʟʜʘʥʠʠ ʧʨʦʮʝʩʩʘ ʆʉ ʩʦʟʜʘʝʪ ʜʣʷ 
ʢʘʞʜʦʛʦ ʧʨʦʮʝʩʩʘ ʢʘʢ ʤʠʥʠʤʫʤ ʦʜʠʥ ʧʦʪʦʢ ʚʳʧʦʣʥʝʥʠʷ. ʇʨʠ ʩʦʟʜʘʥʠʠ 
ʧʦʪʦʢʘ ʪʘʢ ʞʝ, ʢʘʢ ʠ ʧʨʠ ʩʦʟʜʘʥʠʠ ʧʨʦʮʝʩʩʘ, ʦʧʝʨʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ ʛʝ-
ʥʝʨʠʨʫʝʪ ʩʧʝʮʠʘʣʴʥʫʶ ʠʥʬʦʨʤʘʮʠʦʥʥʫʶ ʩʪʨʫʢʪʫʨʫ ï ʦʧʠʩʘʪʝʣʴ ʧʦʪʦʢʘ, 
ʢʦʪʦʨʳʡ ʩʦʜʝʨʞʠʪ ʠʜʝʥʪʠʬʠʢʘʪʦʨ ʧʦʪʦʢʘ, ʜʘʥʥʳʝ ʦ ʧʨʘʚʘʭ ʜʦʩʪʫʧʘ ʠ 
ʧʨʠʦʨʠʪʝʪʝ, ʦ ʩʦʩʪʦʷʥʠʠ ʧʦʪʦʢʘ ʠ ʜʨʫʛʫʶ ʠʥʬʦʨʤʘʮʠʶ. ɺ ʠʩʭʦʜʥʦʤ ʩʦ-
ʩʪʦʷʥʠʠ ʧʦʪʦʢ (ʠʣʠ ʧʨʦʮʝʩʩ, ʝʩʣʠ ʨʝʯʴ ʠʜʝʪ ʦ ʩʠʩʪʝʤʝ, ʚ ʢʦʪʦʨʦʡ ʧʦʥʷ-
ʪʠʝ çʧʦʪʦʢè ʥʝ ʦʧʨʝʜʝʣʷʝʪʩʷ) ʥʘʭʦʜʠʪʩʷ ʚ ʧʨʠʦʩʪʘʥʦʚʣʝʥʥʦʤ ʩʦʩʪʦʷʥʠʠ. 
ʄʦʤʝʥʪ ʚʳʙʦʨʢʠ ʧʦʪʦʢʘ ʥʘ ʚʳʧʦʣʥʝʥʠʝ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ 
ʩ ʧʨʠʥʷʪʳʤ ʚ ʜʘʥʥʦʡ ʩʠʩʪʝʤʝ ʧʨʘʚʠʣʦʤ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʧʨʦʮʝʩʩʦʨʥʦʛʦ 
ʚʨʝʤʝʥʠ ʠ ʩ ʫʯʝʪʦʤ ʚʩʝʭ ʩʫʱʝʩʪʚʫʶʱʠʭ ʚ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʧʦʪʦʢʦʚ ʠ 
ʧʨʦʮʝʩʩʦʚ. ɺ ʩʣʫʯʘʝ ʝʩʣʠ ʢʦʜʳ ʠ ʜʘʥʥʳʝ ʧʨʦʮʝʩʩʘ ʥʘʭʦʜʷʪʩʷ ʚ ʦʙʣʘʩʪʠ 
ʧʦʜʢʘʯʢʠ, ʥʝʦʙʭʦʜʠʤʳʤ ʫʩʣʦʚʠʝʤ ʘʢʪʠʚʠʟʘʮʠʠ ʧʦʪʦʢʘ ʧʨʦʮʝʩʩʘ ʷʚʣʷʝʪ-
ʩʷ ʪʘʢʞʝ ʥʘʣʠʯʠʝ ʤʝʩʪʘ ʚ ʦʧʝʨʘʪʠʚʥʦʡ ʧʘʤʷʪʠ ʜʣʷ ʟʘʛʨʫʟʢʠ ʝʛʦ ʠʩʧʦʣ-
ʥʷʝʤʦʛʦ ʤʦʜʫʣʷ. 

ɺʦ ʤʥʦʛʠʭ ʩʠʩʪʝʤʘʭ ʧʦʪʦʢ ʤʦʞʝʪ ʦʙʨʘʪʠʪʴʩʷ ʢ ʆʉ ʩ ʟʘʧʨʦʩʦʤ ʥʘ 
ʩʦʟʜʘʥʠʝ ʪʘʢ ʥʘʟʳʚʘʝʤʳʭ ʧʦʪʦʢʦʚ-ʧʦʪʦʤʢʦʚ. ɺ ʨʘʟʥʳʭ ʆʉ ʧʦ-ʨʘʟʥʦʤʫ 
ʩʪʨʦ̫ ʪʩʷ ʦʪʥʦʰʝʥʠʷ ʤʝʞʜʫ ʧʦʪʦʢʘʤʠ-ʧʦʪʦʤʢʘʤʠ ʠ ʠʭ ʨʦʜʠʪʝʣʷʤʠ. ʅʘ-
ʧʨʠʤʝʨ, ʚ ʦʜʥʠʭ ʆʉ ʚʳʧʦʣʥʝʥʠʝ ʨʦʜʠʪʝʣʴʩʢʦʛʦ ʧʦʪʦʢʘ ʩʠʥʭʨʦʥʠʟʠʨʫʝʪ-
ʩʷ ʩ ʝʛʦ ʧʦʪʦʤʢʘʤʠ, ʚ ʯʘʩʪʥʦʩʪʠ ʧʦʩʣʝ ʟʘʚʝʨʰʝʥʠʷ ʨʦʜʠʪʝʣʴʩʢʦʛʦ ʧʦʪʦʢʘ 
ʆʉ ʤʦʞʝʪ ʩʥʠʤʘʪʴ ʩ ʚʳʧʦʣʥʝʥʠʷ ʚʩʝʭ ʝʛʦ ʧʦʪʦʤʢʦʚ. ɺ ʜʨʫʛʠʭ ʩʠʩʪʝʤʘʭ 
ʧʦʪʦʢʠ-ʧʦʪʦʤʢʠ ʤʦʛʫʪ ʚʳʧʦʣʥʷʪʴʩʷ ʘʩʠʥʭʨʦʥʥʦ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʨʦʜʠ-
ʪʝʣɹʩʢʦʤʫ ʧʦʪʦʢʫ. ʇʦʪʦʤʢʠ, ʢʘʢ ʧʨʘʚʠʣʦ, ʥʘʩʣʝʜʫʶʪ ʤʥʦʛʠʝ ʩʚʦʡʩʪʚʘ ʨʦ-
ʜʠʪʝʣʴʩʢʠʭ ʧʦʪʦʢʦʚ. ɺʦ ʤʥʦʛʠʭ ʩʠʩʪʝʤʘʭ ʧʦʨʦʞʜʝʥʠʝ ʧʦʪʦʤʢʦʚ ʷʚʣʷʝʪʩʷ 
ʦʩʥʦʚʥʳʤ ʤʝʭʘʥʠʟʤʦʤ ʩʦʟʜʘʥʠʷ ʧʨʦʮʝʩʩʦʚ ʠ ʧʦʪʦʢʦʚ. 

5.07 ɸʣʛʦʨʠʪʤʳ ʧʣʘʥʠʨʦʚʘʥʠʷ ʧʨʦʮʝʩʩʦʚ 

ʇʣʘʥʠʨʦʚʘʥʠʝ ʧʨʦʮʝʩʩʦʚ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʨʝʰʝʥʠʝ ʩʣʝʜʫʶʱʠʭ ʟʘʜʘʯ: 

¶ ʦʧʨʝʜʝʣʝʥʠʝ ʤʦʤʝʥʪʘ ʚʨʝʤʝʥʠ ʜʣʷ ʩʤʝʥʳ ʚʳʧʦʣʥʷʝʤʦʛʦ ʧʨʦʮʝʩʩʘ; 

¶ ʚʳʙʦʨ ʧʨʦʮʝʩʩʘ ʥʘ ʚʳʧʦʣʥʝʥʠʝ ʠʟ ʦʯʝʨʝʜʠ ʛʦʪʦʚʳʭ ʧʨʦʮʝʩʩʦʚ; 

¶ ʧʝʨʝʢʣʶʯʝʥʠʝ ʢʦʥʪʝʢʩʪʦʚ çʩʪʘʨʦʛʦè ʠ çʥʦʚʦʛʦè ʧʨʦʮʝʩʩʦʚ. 
ʇʝʨʚʳʝ ʜʚʝ ʟʘʜʘʯʠ ʨʝʰʘʶʪʩʷ ʧʨʦʛʨʘʤʤʥʳʤʠ ʩʨʝʜʩʪʚʘʤʠ, ʘ ʧʦ-

ʩʣʝʜʥʷʷ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʘʧʧʘʨʘʪʥʦ. 
ʉʫʱʝʩʪʚʫʝʪ ʤʥʦʞʝʩʪʚʦ ʨʘʟʣʠʯʥʳʭ ʘʣʛʦʨʠʪʤʦʚ ʧʣʘʥʠʨʦʚʘʥʠʷ ʧʨʦ-

ʮʝʩʩʦʚ, ʧʦ-ʨʘʟʥʦʤʫ ʨʝʰʘʶʱʠʭ ʚʳʰʝʧʝʨʝʯʠʩʣʝʥʥʳʝ ʟʘʜʘʯʠ, ʧʨʝʩʣʝ-
ʜʫʶʱʠʭ ʨʘʟʣʠʯʥʳʝ ʮʝʣʠ ʠ ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʨʘʟʣʠʯʥʦʝ ʢʘʯʝʩʪʚʦ ʤʫʣʴ-
ʪʠʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ. ʉʨʝʜʠ ʵʪʦʛʦ ʤʥʦʞʝʩʪʚʘ ʘʣʛʦʨʠʪʤʦʚ ʨʘʩʩʤʦʪʨʠʤ 
ʧʦʜʨʦʙʥʝʝ ʜʚʝ ʛʨʫʧʧʳ ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ ʚʩʪʨʝʯʘʶʱʠʭʩʷ ʘʣʛʦʨʠʪʤʦʚ: ʘʣ-
ʛʦʨʠʪʤʳ, ʦʩʥʦʚʘʥʥʳʝ ʥʘ ʢʚʘʥʪʦʚʘʥʠʠ, ʠ ʘʣʛʦʨʠʪʤʳ, ʦʩʥʦʚʘʥʥʳʝ ʥʘ ʧʨʠ-
ʦʨʠʪʝʪʘʭ. 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʘʣʛʦʨʠʪʤʘʤʠ, ʦʩʥʦʚʘʥʥʳʤʠ ʥʘ ʢʚʘʥʪʦʚʘʥʠʠ, ʩʤʝʥʘ 
ʘʢʪʠʚʥʦʛʦ ʧʨʦʮʝʩʩʘ ʧʨʦʠʩʭʦʜʠʪ, ʝʩʣʠ:  

¶ ʧʨʦʮʝʩʩ ʟʘʚʝʨʰʠʣʩʷ ʠ ʧʦʢʠʥʫʣ ʩʠʩʪʝʤʫ, 
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¶ ʧʨʦʠʟʦʰʣʘ ʦʰʠʙʢʘ, 

¶ ʧʨʦʮʝʩʩ ʧʝʨʝʰʝʣ ʚ ʩʦʩʪʦʷʥʠʝ ʆɾʀɼɸʅʀɽ, 

¶ ʠʩʯʝʨʧʘʥ ʢʚʘʥʪ ʧʨʦʮʝʩʩʦʨʥʦʛʦ ʚʨʝʤʝʥʠ, ʦʪʚʝʜʝʥʥʳʡ ʜʘʥʥʦʤʫ 
ʧʨʦʮʝʩʩʫ. 

ʇʨʦʮʝʩʩ, ʢʦʪʦʨʳʡ ʠʩʯʝʨʧʘʣ ʩʚʦʡ ʢʚʘʥʪ, ʧʝʨʝʚʦʜʠʪʩʷ ʚ ʩʦʩʪʦʷʥʠʝ 
ɻʆʊʆɺʅʆʉʊʔ ʠ ʦʞʠʜʘʝʪ, ʢʦʛʜʘ ʝʤʫ ʙʫʜʝʪ ʧʨʝʜʦʩʪʘʚʣʝʥ ʥʦʚʳʡ ʢʚʘʥʪ 
ʧʨʦʮʝʩʩʦʨʥʦʛʦ ʚʨʝʤʝʥʠ, ʘ ʥʘ ʚʳʧʦʣʥʝʥʠʝ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʦʧʨʝʜʝʣʝʥ-
ʥʳʤ ʧʨʘʚʠʣʦʤ ʚʳʙʠʨʘʝʪʩʷ ʥʦʚʳʡ ʧʨʦʮʝʩʩ ʠʟ ʦʯʝʨʝʜʠ ʛʦʪʦʚʳʭ. ʊʘʢʠʤ 
ʦʙʨʘʟʦʤ, ʥʠ ʦʜʠʥ ʧʨʦʮʝʩʩ ʥʝ ʟʘʥʠʤʘʝʪ ʧʨʦʮʝʩʩʦʨ ʥʘʜʦʣʛʦ, ʧʦʵʪʦʤʫ 
ʢʚʘʥʪʦʚʘʥʠʝ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʩʠʩʪʝʤʘʭ ʨʘʟʜʝʣʝʥʠʷ ʚʨʝʤʝʥʠ.  

ʂʚʘʥʪʳ, ʚʳʜʝʣʷʝʤʳʝ ʧʨʦʮʝʩʩʘʤ, ʤʦʛʫʪ ʙʳʪʴ ʦʜʠʥʘʢʦʚʳʤʠ ʜʣʷ ʚʩʝʭ 
ʧʨʦʮʝʩʩʦʚ ʠʣʠ ʨʘʟʣʠʯʥʳʤʠ. ʂʚʘʥʪʳ, ʚʳʜʝʣʷʝʤʳʝ ʦʜʥʦʤʫ ʧʨʦʮʝʩʩʫ, ʤʦ-
ʛʫʪ ʙʳʪʴ ʬʠʢʩʠʨʦʚʘʥʥʦʡ ʚʝʣʠʯʠʥʳ ʠʣʠ ʠʟʤʝʥʷʪʴʩʷ ʚ ʨʘʟʥʳʝ ʧʝʨʠʦʜʳ 
ʞʠʟʥʠ ʧʨʦʮʝʩʩʘ. ʇʨʦʮʝʩʩʳ, ʢʦʪʦʨʳʝ ʥʝ ʧʦʣʥʦʩʪʴʶ ʠʩʧʦʣʴʟʦʚʘʣʠ ʚʳʜʝ-
ʣʝʥʥʳʡ ʠʤ ʢʚʘʥʪ (ʥʘʧʨʠʤʝʨ, ʠʟ-ʟʘ ʫʭʦʜʘ ʥʘ ʚʳʧʦʣʥʝʥʠʝ ʦʧʝʨʘʮʠʡ ʚʚʦʜʘ-
ʚʳʚʦʜʘ), ʤʦʛʫʪ ʧʦʣʫʯʠʪʴ ʠʣʠ ʥʝ ʧʦʣʫʯʠʪʴ ʢʦʤʧʝʥʩʘʮʠʶ ʚ ʚʠʜʝ ʧʨʠʚʠʣʝ-
ʛʠʡ ʧʨʠ ʧʦʩʣʝʜʫʶʱʝʤ ʦʙʩʣʫʞʠʚʘʥʠʠ. ʇʦ ʨʘʟʥʦʤʫ ʤʦʞʝʪ ʙʳʪʴ ʦʨʛʘʥʠʟʦ-
ʚʘʥʘ ʦʯʝʨʝʜʴ ʛʦʪʦʚʳʭ ʧʨʦʮʝʩʩʦʚ: ʮʠʢʣʠʯʝʩʢʠ, ʧʦ ʧʨʘʚʠʣʫ çʧʝʨʚʳʡ ʧʨʠ-
ʰʝʣ ï ʧʝʨʚʳʡ ʦʙʩʣʫʞʠʣʩʷè (FIFO) ʠʣʠ ʧʦ ʧʨʘʚʠʣʫ çʧʦʩʣʝʜʥʠʡ ʧʨʠʰʝʣ ï 
ʧʝʨʚʳʡ ʦʙʩʣʫʞʠʣʩʷè (LIFO). 

ɼʨʫʛʘʷ ʛʨʫʧʧʘ ʘʣʛʦʨʠʪʤʦʚ ʠʩʧʦʣʴʟʫʝʪ ʧʦʥʷʪʠʝ çʧʨʠʦʨʠʪʝʪè ʧʨʦʮʝʩ-
ʩʘ. ʇʨʠʦʨʠʪʝʪ ï ʵʪʦ ʯʠʩʣʦ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʝʝ ʩʪʝʧʝʥʴ ʧʨʠʚʠʣʝʛʠʨʦʚʘʥ-
ʥʦʩʪʠ ʧʨʦʮʝʩʩʘ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʨʝʩʫʨʩʦʚ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʤʘʰʠʥʳ, ʚ 
ʯʘʩʪʥʦʩʪʠ ʧʨʦʮʝʩʩʦʨʥʦʛʦ ʚʨʝʤʝʥʠ: ʯʝʤ ʚʳʰʝ ʧʨʠʦʨʠʪʝʪ, ʪʝʤ ʚʳʰʝ ʧʨʠ-
ʚʠʣʝʛʠʠ. 

ʇʨʠʦʨʠʪʝʪ ʤʦʞʝʪ ʚʳʨʘʞʘʪʴʩʷ ʮʝʣʳʤʠ ʠʣʠ ʜʨʦʙʥʳʤʠ, ʧʦʣʦʞʠʪʝʣʴ-
ʥʳʤ ʠʣʠ ʦʪʨʠʮʘʪʝʣʴʥʳʤ ʟʥʘʯʝʥʠʝʤ. ʏʝʤ ʚʳʰʝ ʧʨʠʚʠʣʝʛʠʠ ʧʨʦʮʝʩʩʘ, 
ʪʝʤ ʤʝʥʴʰʝ ʚʨʝʤʝʥʠ ʦʥ ʙʫʜʝʪ ʧʨʦʚʦʜʠʪʴ ʚ ʦʯʝʨʝʜʷʭ. ʇʨʠʦʨʠʪʝʪ ʤʦʞʝʪ 
ʥʘʟʥʘʯʘʪʴʩʷ ʜʠʨʝʢʪʠʚʥʦ ʘʜʤʠʥʠʩʪʨʘʪʦʨʦʤ ʩʠʩʪʝʤʳ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 
ʚʘʞʥʦʩʪʠ ʨʘʙʦʪʳ ʠʣʠ ʚʥʝʩʝʥʥʦʡ ʧʣʘʪʳ, ʣʠʙʦ ʚʳʯʠʩʣʷʪʴʩʷ ʩʘʤʦʡ ʆʉ ʧʦ 
ʦʧʨʝʜʝʣʝʥʥʳʤ ʧʨʘʚʠʣʘʤ, ʦʥ ʤʦʞʝʪ ʦʩʪʘʚʘʪʴʩʷ ʬʠʢʩʠʨʦʚʘʥʥʳʤ ʥʘ ʧʨʦ-
ʪʷʞʝʥʠʠ ʚʩʝʡ ʞʠʟʥʠ ʧʨʦʮʝʩʩʘ ʣʠʙʦ ʠʟʤʝʥʷʪʴʩʷ ʚʦ ʚʨʝʤʝʥʠ ʚ ʩʦʦʪʚʝʪʩʪ-
ʚʠʠ ʩ ʥʝʢʦʪʦʨʳʤ ʟʘʢʦʥʦʤ. ɺ ʧʦʩʣʝʜʥʝʤ ʩʣʫʯʘʝ ʧʨʠʦʨʠʪʝʪʳ ʥʘʟʳʚʘʶʪʩʷ 
ʜʠʥʘʤʠʯʝʩʢʠʤʠ. 

ʉʫʱʝʩʪʚʫʝʪ ʜʚʝ ʨʘʟʥʦʚʠʜʥʦʩʪʠ ʧʨʠʦʨʠʪʝʪʥʳʭ ʘʣʛʦʨʠʪʤʦʚ: ʘʣʛʦʨʠʪ-
ʤʳ, ʠʩʧʦʣʴʟʫʶʱʠʝ ʦʪʥʦʩʠʪʝʣʴʥʳʝ ʧʨʠʦʨʠʪʝʪʳ, ʠ ʘʣʛʦʨʠʪʤʳ, ʠʩʧʦʣʴ-
ʟʫʶʱʠʝ ʘʙʩʦʣʶʪʥʳʝ ʧʨʠʦʨʠʪʝʪʳ. 

ɺ ʦʙʦʠʭ ʩʣʫʯʘʷʭ ʚʳʙʦʨ ʧʨʦʮʝʩʩʘ ʥʘ ʚʳʧʦʣʥʝʥʠʝ ʠʟ ʦʯʝʨʝʜʠ ʛʦʪʦʚʳʭ 
ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʦʜʠʥʘʢʦʚʦ: ʚʳʙʠʨʘʝʪʩʷ ʧʨʦʮʝʩʩ, ʠʤʝʶʱʠʡ ʥʘʠʚʳʩʰʠʡ 
ʧʨʠʦʨʠʪʝʪ. ʇʦ-ʨʘʟʥʦʤʫ ʨʝʰʘʝʪʩʷ ʧʨʦʙʣʝʤʘ ʦʧʨʝʜʝʣʝʥʠʷ ʤʦʤʝʥʪʘ ʩʤʝ-
ʥʳ ʘʢʪʠʚʥʦʛʦ ʧʨʦʮʝʩʩʘ. ɺ ʩʠʩʪʝʤʘʭ ʩ ʦʪʥʦʩʠʪʝʣʴʥʳʤʠ ʧʨʠʦʨʠʪʝʪʘʤʠ ʘʢ-
ʪʠʚʥʳʡ ʧʨʦʮʝʩʩ ʚʳʧʦʣʥʷʝʪʩʷ ʜʦ ʪʝʭ ʧʦʨ, ʧʦʢʘ ʦʥ ʩʘʤ ʥʝ ʧʦʢʠʥʝʪ ʧʨʦʮʝʩ-
ʩʦʨ, ʧʝʨʝʡʜʷ ʚ ʩʦʩʪʦʷʥʠʝ ɹʃʆʂʀʈʆɺʂʀ (ʠʣʠ ʞʝ ʧʨʦʠʟʦʡʜʝʪ ʦʰʠʙʢʘ, 
ʠʣʠ ʧʨʦʮʝʩʩ ʟʘʚʝʨʰʠʪʩʷ). ɺ ʩʠʩʪʝʤʘʭ ʩ ʘʙʩʦʣʶʪʥʳʤʠ ʧʨʠʦʨʠʪʝʪʘʤʠ ʚʳ-
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ʧʦʣʥʝʥʠʝ ʘʢʪʠʚʥʦʛʦ ʧʨʦʮʝʩʩʘ ʧʨʝʨʳʚʘʝʪʩʷ ʝʱʝ ʧʨʠ ʦʜʥʦʤ ʫʩʣʦʚʠʠ: ʝʩ-
ʣʠ ʚ ʦʯʝʨʝʜʠ ʛʦʪʦʚʳʭ ʧʨʦʮʝʩʩʦʚ ʧʦʷʚʠʣʩʷ ʧʨʦʮʝʩʩ, ʧʨʠʦʨʠʪʝʪ ʢʦʪʦʨʦʛʦ 
ʚʳʰʝ ʧʨʠʦʨʠʪʝʪʘ ʘʢʪʠʚʥʦʛʦ ʧʨʦʮʝʩʩʘ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʧʨʝʨʚʘʥʥʳʡ ʧʨʦ-
ʮʝʩʩ ʧʝʨʝʭʦʜʠʪ ʚ ʩʦʩʪʦʷʥʠʝ ʛʦʪʦʚʥʦʩʪʠ. 

ɺʦ ʤʥʦʛʠʭ ʦʧʝʨʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤʘʭ ʘʣʛʦʨʠʪʤʳ ʧʣʘʥʠʨʦʚʘʥʠʷ ʧʦ-
ʩʪʨʦʝʥʳ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʢʘʢ ʢʚʘʥʪʦʚʘʥʠʷ, ʪʘʢ ʠ ʧʨʠʦʨʠʪʝʪʦʚ. ʅʘʧʨʠ-
ʤʝʨ, ʚ ʦʩʥʦʚʝ ʧʣʘʥʠʨʦʚʘʥʠʷ ʣʝʞʠʪ ʢʚʘʥʪʦʚʘʥʠʝ, ʥʦ ʚʝʣʠʯʠʥʘ ʢʚʘʥʪʘ 
ʠ/ʠʣʠ ʧʦʨʷʜʦʢ ʚʳʙʦʨʘ ʧʨʦʮʝʩʩʘ ʠʟ ʦʯʝʨʝʜʠ ʛʦʪʦʚʳʭ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʨʠ-
ʦʨʠʪʝʪʘʤʠ ʧʨʦʮʝʩʩʦʚ. 

5.08 ɺʳʪʝʩʥʷʶʱʠʝ ʠ ʥʝʚʳʪʝʩʥʷʶʱʠʝ ʘʣʛʦʨʠʪʤʳ 

ʉʫʱʝʩʪʚʫʝʪ ʜʚʘ ʦʩʥʦʚʥʳʭ ʪʠʧʘ ʧʨʦʮʝʜʫʨ ʧʣʘʥʠʨʦʚʘʥʠʷ ʧʨʦʮʝʩʩʦʚ ï 
ʚʳʪʝʩʥʷʶʱʠʝ (preemptive) ʠ ʥʝʚʳʪʝʩʥʷʶʱʠʝ (non-preemptive). 

Non-preemptive multitasking ï ʥʝʚʳʪʝʩʥʷʶʱʘʷ ʤʥʦʛʦʟʘʜʘʯʥʦʩʪʴ ï ʵʪʦ 
ʩʧʦʩʦʙ ʧʣʘʥʠʨʦʚʘʥʠʷ ʧʨʦʮʝʩʩʦʚ, ʧʨʠ ʢʦʪʦʨʦʤ ʘʢʪʠʚʥʳʡ ʧʨʦʮʝʩʩ ʚʳʧʦʣ-
ʥʷʝʪʩʷ ʜʦ ʪʝʭ ʧʦʨ, ʧʦʢʘ ʦʥ ʩʘʤ, ʧʦ ʩʦʙʩʪʚʝʥʥʦʡ ʠʥʠʮʠʘʪʠʚʝ, ʥʝ ʦʪʜʘʩʪ 
ʫʧʨʘʚʣʝʥʠʝ ʧʣʘʥʠʨʦʚʱʠʢʫ ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʪʦʪ 
ʚʳʙʨʘʣ ʠʟ ʦʯʝʨʝʜʠ ʜʨʫʛʦʡ, ʛʦʪʦʚʳʡ ʢ ʚʳʧʦʣʥʝʥʠʶ ʧʨʦʮʝʩʩ.  

Preemptive multitasking ï ʚʳʪʝʩʥʷʶʱʘʷ ʤʥʦʛʦʟʘʜʘʯʥʦʩʪʴ ï ʵʪʦ ʪʘʢʦʡ 
ʩʧʦʩʦʙ, ʧʨʠ ʢʦʪʦʨʦʤ ʨʝʰʝʥʠʝ ʦ ʧʝʨʝʢʣʶʯʝʥʠʠ ʧʨʦʮʝʩʩʦʨʘ ʩ ʚʳʧʦʣʥʝʥʠʷ 
ʦʜʥʦʛʦ ʧʨʦʮʝʩʩʘ ʥʘ ʚʳʧʦʣʥʝʥʠʝ ʜʨʫʛʦʛʦ ʧʨʦʮʝʩʩʘ ʧʨʠʥʠʤʘʝʪʩʷ ʧʣʘʥʠ-
ʨʦʚʱʠʢʦʤ ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ, ʘ ʥʝ ʩʘʤʦʡ ʘʢʪʠʚʥʦʡ ʟʘʜʘʯʝʡ.  

ʇʦʥʷʪʠʷ preemptive ʠ non-preemptive ʠʥʦʛʜʘ ʦʪʦʞʜʝʩʪʚʣʷʶʪʩʷ ʩ ʧʦ-
ʥʷʪʠʷʤʠ ʧʨʠʦʨʠʪʝʪʥʳʭ ʠ ʙʝʩʧʨʠʦʨʠʪʝʪʥʳʭ ʜʠʩʮʠʧʣʠʥ, ʯʪʦ ʩʦʚʝʨʰʝʥʥʦ 
ʥʝʚʝʨʥʦ, ʘ ʪʘʢʞʝ ʩ ʧʦʥʷʪʠʷʤʠ ʘʙʩʦʣʶʪʥʳʭ ʠ ʦʪʥʦʩʠʪʝʣʴʥʳʭ ʧʨʠʦʨʠʪʝ-
ʪʦʚ, ʯʪʦ ʥʝʚʝʨʥʦ ʦʪʯʘʩʪʠ. ɺʳʪʝʩʥʷʶʱʘʷ ʠ ʥʝʚʳʪʝʩʥʷʶʱʘʷ ʤʥʦʛʦʟʘʜʘʯ-
ʥʦʩʪʴ ï ʵʪʦ ʙʦʣʝʝ ʰʠʨʦʢʠʝ ʧʦʥʷʪʠʷ, ʯʝʤ ʪʠʧʳ ʧʨʠʦʨʠʪʝʪʥʦʩʪʠ. ʇʨʠʦʨʠ-
ʪʝʪʳ ʟʘʜʘʯ ʤʦʛʫʪ ʢʘʢ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ, ʪʘʢ ʠ ʥʝ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʠ ʧʨʠ ʚʳ-
ʪʝʩʥʷʶʱʠʭ, ʠ ʧʨʠ ʥʝʚʳʪʝʩʥʷʶʱʠʭ ʩʧʦʩʦʙʘʭ ʧʣʘʥʠʨʦʚʘʥʠʷ. ʊʘʢ ʚ ʩʣʫʯʘʝ 
ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʠʦʨʠʪʝʪʦʚ ʜʠʩʮʠʧʣʠʥʘ ʦʪʥʦʩʠʪʝʣʴʥʳʭ ʧʨʠʦʨʠʪʝʪʦʚ 
ʤʦʞʝʪ ʙʳʪʴ ʦʪʥʝʩʝʥʘ ʢ ʢʣʘʩʩʫ ʩʠʩʪʝʤ ʩ ʥʝʚʳʪʝʩʥʷʶʱʝʡ ʤʥʦʛʦʟʘʜʘʯʥʦ-
ʩʪʴʶ, ʘ ʜʠʩʮʠʧʣʠʥʘ ʘʙʩʦʣʶʪʥʳʭ ʧʨʠʦʨʠʪʝʪʦʚ ï ʢ ʢʣʘʩʩʫ ʩʠʩʪʝʤ ʩ ʚʳʪʝʩ-
ʥʷʶʱʝʡ ʤʥʦʛʦʟʘʜʘʯʥʦʩʪʴʶ. ɸ ʙʝʩʧʨʠʦʨʠʪʝʪʥʘʷ ʜʠʩʮʠʧʣʠʥʘ ʧʣʘʥʠʨʦʚʘ-
ʥʠʷ, ʦʩʥʦʚʘʥʥʘʷ ʥʘ ʚʳʜʝʣʝʥʠʠ ʨʘʚʥʳʭ ʢʚʘʥʪʦʚ ʚʨʝʤʝʥʠ ʜʣʷ ʚʩʝʭ ʟʘʜʘʯ, 
ʦʪʥʦʩʠʪʩʷ ʢ ʚʳʪʝʩʥʷʶʱʠʤ ʘʣʛʦʨʠʪʤʘʤ.  

ʆʩʥʦʚʥʳʤ ʨʘʟʣʠʯʠʝʤ ʤʝʞʜʫ preemptive ʠ non-preemptive ʚʘʨʠʘʥʪʘ-
ʤʠ ʤʥʦʛʦʟʘʜʘʯʥʦʩʪʠ ʷʚʣʷʝʪʩʷ ʩʪʝʧʝʥʴ ʮʝʥʪʨʘʣʠʟʘʮʠʠ ʤʝʭʘʥʠʟʤʘ ʧʣʘ-
ʥʠʨʦʚʘʥʠʷ ʟʘʜʘʯ. ʇʨʠ ʚʳʪʝʩʥʷʶʱʝʡ ʤʥʦʛʦʟʘʜʘʯʥʦʩʪʠ ʤʝʭʘʥʠʟʤ ʧʣʘʥʠ-
ʨʦʚʘʥʠʷ ʟʘʜʘʯ ʮʝʣʠʢʦʤ ʩʦʩʨʝʜʦʪʦʯʝʥ ʚ ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʝ, ʠ ʧʨʦ-
ʛʨʘʤʤʠʩʪ ʧʠʰʝʪ ʩʚʦʝ ʧʨʠʣʦʞʝʥʠʝ, ʥʝ ʟʘʙʦʪʷʩʴ ʦ ʪʦʤ, ʯʪʦ ʦʥʦ ʙʫʜʝʪ ʚʳ-
ʧʦʣʥʷʪʴʩʷ ʧʘʨʘʣʣʝʣʴʥʦ ʩ ʜʨʫʛʠʤʠ ʟʘʜʘʯʘʤʠ. ʇʨʠ ʵʪʦʤ ʦʧʝʨʘʮʠʦʥʥʘʷ 
ʩʠʩʪʝʤʘ ʚʳʧʦʣʥʷʝʪ ʩʣʝʜʫʶʱʠʝ ʬʫʥʢʮʠʠ: ʦʧʨʝʜʝʣʷʝʪ ʤʦʤʝʥʪ ʩʥʷʪʠʷ ʩ 
ʚʳʧʦʣʥʝʥʠʷ ʘʢʪʠʚʥʦʡ ʟʘʜʘʯʠ, ʟʘʧʦʤʠʥʘʝʪ ʝʝ ʢʦʥʪʝʢʩʪ, ʚʳʙʠʨʘʝʪ ʠʟ ʦʯʝ-
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ʨʝʜʠ ʛʦʪʦʚʳʭ ʟʘʜʘʯ ʩʣʝʜʫʶʱʫʶ ʠ ʟʘʧʫʩʢʘʝʪ ʝʝ ʥʘ ʚʳʧʦʣʥʝʥʠʝ, ʟʘʛʨʫʞʘʷ 
ʝʝ ʢʦʥʪʝʢʩʪ.  

ʇʨʠ ʥʝʚʳʪʝʩʥʷʶʱʝʡ ʤʥʦʛʦʟʘʜʘʯʥʦʩʪʠ ʤʝʭʘʥʠʟʤ ʧʣʘʥʠʨʦʚʘʥʠʷ ʨʘʩ-
ʧʨʝʜʝʣʝʥ ʤʝʞʜʫ ʩʠʩʪʝʤʦʡ ʠ ʧʨʠʢʣʘʜʥʳʤʠ ʧʨʦʛʨʘʤʤʘʤʠ. ʇʨʠʢʣʘʜʥʘʷ 
ʧʨʦʛʨʘʤʤʘ, ʧʦʣʫʯʠʚ ʫʧʨʘʚʣʝʥʠʝ ʦʪ ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ, ʩʘʤʘ ʦʧʨʝ-
ʜʝʣʷʝʪ ʤʦʤʝʥʪ ʟʘʚʝʨʰʝʥʠʷ ʩʚʦʝʡ ʦʯʝʨʝʜʥʦʡ ʠʪʝʨʘʮʠʠ ʠ ʧʝʨʝʜʘʝʪ 
ʫʧʨʘʚʣʝʥʠʝ ʆʉ ʩ ʧʦʤʦʱʴʶ ʢʘʢʦʛʦ-ʣʠʙʦ ʩʠʩʪʝʤʥʦʛʦ ʚʳʟʦʚʘ, ʘ ʆʉ ʬʦʨ-
ʤʠʨʫʝʪ ʦʯʝʨʝʜʠ ʟʘʜʘʯ ʠ ʚʳʙʠʨʘʝʪ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʥʝʢʦʪʦʨʳʤ ʘʣʛʦʨʠʪ-
ʤʦʤ (ʥʘʧʨʠʤʝʨ, ʩ ʫʯʝʪʦʤ ʧʨʠʦʨʠʪʝʪʦʚ) ʩʣʝʜʫʶʱʫʶ ʟʘʜʘʯʫ ʥʘ ʚʳʧʦʣʥʝ-
ʥʠʝ. ʊʘʢʦʡ ʤʝʭʘʥʠʟʤ ʩʦʟʜʘʝʪ ʧʨʦʙʣʝʤʳ ʢʘʢ ʜʣʷ ʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʪʘʢ ʠ 
ʜʣʷ ʨʘʟʨʘʙʦʪʯʠʢʦʚ.  

ɼʣʷ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʵʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʫʧʨʘʚʣʝʥʠʝ ʩʠʩʪʝʤʦʡ ʪʝʨʷʝʪʩʷ 
ʥʘ ʧʨʦʠʟʚʦʣʴʥʳʡ ʧʝʨʠʦʜ ʚʨʝʤʝʥʠ, ʢʦʪʦʨʳʡ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʨʠʣʦʞʝʥʠʝʤ 
(ʘ ʥʝ ʧʦʣʟɹʦʚʘʪʝʣʝʤ). ɽʩʣʠ ʧʨʠʣʦʞʝʥʠʝ ʪʨʘʪʠʪ ʩʣʠʰʢʦʤ ʤʥʦʛʦ ʚʨʝʤʝʥʠ 
ʥʘ ʚʳʧʦʣʥʝʥʠʝ ʢʘʢʦʡ-ʣʠʙʦ ʨʘʙʦʪʳ, ʥʘʧʨʠʤʝʨ ʥʘ ʬʦʨʤʘʪʠʨʦʚʘʥʠʝ ʜʠʩʢʘ, 
ʧʦʣʴʟʦʚʘʪʝʣʴ ʥʝ ʤʦʞʝʪ ʧʝʨʝʢʣʶʯʠʪʴʩʷ ʩ ʵʪʦʡ ʟʘʜʘʯʠ ʥʘ ʜʨʫʛʫʶ ʟʘʜʘʯʫ, 
ʥʘʧʨʠʤʝʨ ʥʘ ʪʝʢʩʪʦʚʳʡ ʨʝʜʘʢʪʦʨ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʬʦʨʤʘʪʠʨʦʚʘʥʠʝ ʧʨʦ-
ʜʦʣʞʘʣʦʩʴ ʙʳ ʚ ʬʦʥʦʚʦʤ ʨʝʞʠʤʝ. ʕʪʘ ʩʠʪʫʘʮʠʷ ʥʝʞʝʣʘʪʝʣʴʥʘ, ʪʘʢ ʢʘʢ 
ʧʦʣʴʟʦʚʘʪʝʣʠ ʦʙʳʯʥʦ ʥʝ ʭʦʪʷʪ ʜʦʣʛʦ ʞʜʘʪʴ, ʢʦʛʜʘ ʤʘʰʠʥʘ ʟʘʚʝʨʰʠʪ 
ʩʚʦʶ ʟʘʜʘʯʫ.  

ʇʦʵʪʦʤʫ ʨʘʟʨʘʙʦʪʯʠʢʠ ʧʨʠʣʦʞʝʥʠʡ ʜʣʷ non-preemptive ʦʧʝʨʘʮʠʦʥ-
ʥʦʡ ʩʨʝʜʳ, ʚʦʟʣʘʛʘʷ ʥʘ ʩʝʙʷ ʬʫʥʢʮʠʠ ʧʣʘʥʠʨʦʚʱʠʢʘ, ʜʦʣʞʥʳ ʩʦʟʜʘʚʘʪʴ 
ʧʨʠʣʦʞʝʥʠʷ ʪʘʢ, ʯʪʦʙʳ ʦʥʠ ʚʳʧʦʣʥʷʣʠ ʩʚʦʠ ʟʘʜʘʯʠ ʥʝʙʦʣʴʰʠʤʠ ʯʘʩʪʷ-
ʤʠ. ʅʘʧʨʠʤʝʨ, ʧʨʦʛʨʘʤʤʘ ʬʦʨʤʘʪʠʨʦʚʘʥʠʷ ʤʦʞʝʪ ʦʪʬʦʨʤʘʪʠʨʦʚʘʪʴ ʦʜ-
ʥʫ ʜʦʨʦʞʢʫ ʜʠʩʢʝʪʳ ʠ ʚʝʨʥʫʪʴ ʫʧʨʘʚʣʝʥʠʝ ʩʠʩʪʝʤʝ. ʇʦʩʣʝ ʚʳʧʦʣʥʝʥʠʷ 
ʜʨʫʛʠʭ ʟʘʜʘʯ ʩʠʩʪʝʤʘ ʚʦʟʚʨʘʪʠʪ ʫʧʨʘʚʣʝʥʠʝ ʧʨʦʛʨʘʤʤʝ ʬʦʨʤʘʪʠʨʦʚʘ-
ʥʠʷ, ʯʪʦʙʳ ʪʘ ʦʪʬʦʨʤʘʪʠʨʦʚʘʣʘ ʩʣʝʜʫʶʱʫʶ ʜʦʨʦʞʢʫ. ʇʦʜʦʙʥʳʡ ʤʝʪʦʜ 
ʨʘʟʜʝʣʝʥʠʷ ʚʨʝʤʝʥʠ ʤʝʞʜʫ ʟʘʜʘʯʘʤʠ ʨʘʙʦʪʘʝʪ, ʥʦ ʦʥ ʩʫʱʝʩʪʚʝʥʥʦ ʟʘ-
ʪʨʫʜʥʷʝʪ ʨʘʟʨʘʙʦʪʢʫ ʧʨʦʛʨʘʤʤ ʠ ʧʨʝʜʲʷʚʣʷʝʪ ʧʦʚʳʰʝʥʥʳʝ ʪʨʝʙʦʚʘʥʠʷ 
ʢ ʢʚʘʣʠʬʠʢʘʮʠʠ ʧʨʦʛʨʘʤʤʠʩʪʘ. ʇʨʦʛʨʘʤʤʠʩʪ ʜʦʣʞʝʥ ʦʙʝʩʧʝʯʠʪʴ çʜʨʫ-
ʞʝʩʪʚʝʥʥʦʝè ʦʪʥʦʰʝʥʠʝ ʩʚʦʝʡ ʧʨʦʛʨʘʤʤʳ ʢ ʜʨʫʛʠʤ ʚʳʧʦʣʥʷʝʤʳʤ ʦʜʥʦ-
ʚʨʝʤʝʥʥʦ ʩ ʥʝʡ ʧʨʦʛʨʘʤʤʘʤ, ʜʦʩʪʘʪʦʯʥʦ ʯʘʩʪʦ ʦʪʜʘʚʘʷ ʠʤ ʫʧʨʘʚʣʝʥʠʝ. 
ʂʨʘʡʥʠʤ ʧʨʦʷʚʣʝʥʠʝʤ çʥʝʜʨʫʞʝʩʪʚʝʥʥʦʩʪʠè ʧʨʠʣʦʞʝʥʠʷ ʷʚʣʷʝʪʩʷ ʝʛʦ 
ʟʘʚʠʩʘʥʠʝ, ʢʦʪʦʨʦʝ ʧʨʠʚʦʜʠʪ ʢ ʦʙʱʝʤʫ ʢʨʘʭʫ ʩʠʩʪʝʤʳ. ɺ ʩʠʩʪʝʤʘʭ ʩ ʚʳ-
ʪʝʩʥʷʶʱʝʡ ʤʥʦʛʦʟʘʜʘʯʥʦʩʪʴʶ ʪʘʢʠʝ ʩʠʪʫʘʮʠʠ, ʢʘʢ ʧʨʘʚʠʣʦ, ʠʩʢʣʶʯʝʥʳ, 
ʪʘʢ ʢʘʢ ʮʝʥʪʨʘʣʴʥʳʡ ʧʣʘʥʠʨʫʶʱʠʡ ʤʝʭʘʥʠʟʤ ʩʥʠʤʝʪ ʟʘʚʠʩʰʫʶ ʟʘʜʘʯʫ ʩ 
ʚʳʧʦʣʥʝʥʠʷ.  

ʆʜʥʘʢʦ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʬʫʥʢʮʠʡ ʧʣʘʥʠʨʦʚʱʠʢʘ ʤʝʞʜʫ ʩʠʩʪʝʤʦʡ ʠ 
ʧʨʠʣʦʞʝʥʠʷʤʠ ʥʝ ʚʩʝʛʜʘ ʷʚʣʷʝʪʩʷ ʥʝʜʦʩʪʘʪʢʦʤ, ʘ ʧʨʠ ʦʧʨʝʜʝʣʝʥʥʳʭ ʫʩ-
ʣʦʚʠʷʭ ʤʦʞʝʪ ʙʳʪʴ ʠ ʧʨʝʠʤʫʱʝʩʪʚʦʤ, ʧʦʪʦʤʫ ʯʪʦ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ 
ʨʘʟʨʘʙʦʪʯʠʢʫ ʧʨʠʣʦʞʝʥʠʡ ʩʘʤʦʤʫ ʧʨʦʝʢʪʠʨʦʚʘʪʴ ʘʣʛʦʨʠʪʤ ʧʣʘʥʠʨʦʚʘ-
ʥʠʷ, ʥʘʠʙʦʣʝʝ ʧʦʜʭʦʜʷʱʠʡ ʜʣʷ ʜʘʥʥʦʛʦ ʬʠʢʩʠʨʦʚʘʥʥʦʛʦ ʥʘʙʦʨʘ ʟʘʜʘʯ. 
ʊʘʢ ʢʘʢ ʨʘʟʨʘʙʦʪʯʠʢ ʩʘʤ ʦʧʨʝʜʝʣʷʝʪ ʚ ʧʨʦʛʨʘʤʤʝ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ ʦʪʜʘ-
ʯʠ ʫʧʨʘʚʣʝʥʠʷ, ʪʦ ʧʨʠ ʵʪʦʤ ʠʩʢʣʶʯʘʶʪʩʷ ʥʝʨʘʮʠʦʥʘʣʴʥʳʝ ʧʨʝʨʳʚʘʥʠʷ 
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ʧʨʦʛʨʘʤʤ ʚ çʥʝʫʜʦʙʥʳʝè ʜʣʷ ʥʠʭ ʤʦʤʝʥʪʳ ʚʨʝʤʝʥʠ. ʂʨʦʤʝ ʪʦʛʦ, ʣʝʛʢʦ 
ʨʘʟʨʝʰʘʶʪʩʷ ʧʨʦʙʣʝʤʳ ʩʦʚʤʝʩʪʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʘʥʥʳʭ: ʟʘʜʘʯʘ ʚʦ 
ʚʨʝʤʷ ʢʘʞʜʦʡ ʠʪʝʨʘʮʠʠ ʠʩʧʦʣʴʟʫʝʪ ʠʭ ʤʦʥʦʧʦʣʴʥʦ ʠ ʫʚʝʨʝʥʘ, ʯʪʦ ʥʘ 
ʧʨʦʪʷʞʝʥʠʠ ʵʪʦʛʦ ʧʝʨʠʦʜʘ ʥʠʢʪʦ ʜʨʫʛʦʡ ʥʝ ʠʟʤʝʥʠʪ ʵʪʠ ʜʘʥʥʳʝ. ʉʫʱʝ-
ʩʪʚʝʥʥʳʤ ʧʨʝʠʤʫʱʝʩʪʚʦʤ non-preemptive ʩʠʩʪʝʤ ʷʚʣʷʝʪʩʷ ʙʦʣʝʝ ʚʳʩʦ-
ʢʘʷ ʩʢʦʨʦʩʪʴ ʧʝʨʝʢʣʶʯʝʥʠʷ ʩ ʟʘʜʘʯʠ ʥʘ ʟʘʜʘʯʫ.  

ʇʨʠʤʝʨʦʤ ʵʬʬʝʢʪʠʚʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʥʝʚʳʪʝʩʥʷʶʱʝʡ ʤʥʦʛʦʟʘ-
ʜʘʯʥʦʩʪʠ ʷʚʣʷʝʪʩʷ ʬʘʡʣ-ʩʝʨʚʝʨ NetWare, ʚ ʢʦʪʦʨʦʤ, ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ 
ʩʪʝʧʝʥʠ ʙʣʘʛʦʜʘʨʷ ʵʪʦʤʫ, ʜʦʩʪʠʛʥʫʪʘ ʚʳʩʦʢʘʷ ʩʢʦʨʦʩʪʴ ʚʳʧʦʣʥʝʥʠʷ 
ʬʘʡʣʦʚʳʭ ʦʧʝʨʘʮʠʡ.  

ʆʜʥʘʢʦ ʧʦʯʪʠ ʚʦ ʚʩʝʭ ʩʦʚʨʝʤʝʥʥʳʭ ʦʧʝʨʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤʘʭ, ʦʨʠʝʥ-
ʪʠʨʦʚʘʥʥʳʭ ʥʘ ʚʳʩʦʢʦʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʝ ʚʳʧʦʣʥʝʥʠʝ ʧʨʠʣʦʞʝʥʠʡ (UNIX, 
Windows NT, OS/2, VAX/VMS), ʨʝʘʣʠʟʦʚʘʥʘ ʚʳʪʝʩʥʷʶʱʘʷ ʤʥʦʛʦʟʘʜʘʯ-
ʥʦʩʪʴ. ɺ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʜʦʰʣʘ ʦʯʝʨʝʜʴ ʠ ʜʦ ʆʉ ʢʣʘʩʩʘ ʥʘʩʪʦʣʴʥʳʭ 
ʩʠʩʪʝʤ, ʥʘʧʨʠʤʝʨ, OS/2 Warp ʠ Windows 95. ɺʦʟʤʦʞʥʦ ʚ ʩʚʷʟʠ ʩ ʵʪʠʤ 
ʚʳʪʝʩʥʷʶʱʫʶ ʤʥʦʛʦʟʘʜʘʯʥʦʩʪʴ ʯʘʩʪʦ ʥʘʟʳʚʘʶʪ ʠʩʪʠʥʥʦʡ ʤʥʦʛʦʟʘʜʘʯ-
ʥʦʩʪʴʶ. 

5.09 ʋʧʨʘʚʣʝʥʠʝ ʧʘʤʷʪʴʶ 

ʇʘʤʷʪʴ ʷʚʣʷʝʪʩʷ ʚʘʞʥʝʡʰʠʤ ʨʝʩʫʨʩʦʤ, ʪʨʝʙʫʶʱʠʤ ʪʱʘʪʝʣʴʥʦʛʦ 
ʫʧʨʘʚʣʝʥʠʷ ʩʦ ʩʪʦʨʦʥʳ ʤʫʣʴʪʠʧʨʦʛʨʘʤʤʥʦʡ ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ. 
ʈʘʩʧʨʝʜʝʣʝʥʠʶ ʧʦʜʣʝʞʠʪ ʚʩʷ ʦʧʝʨʘʪʠʚʥʘʷ ʧʘʤʷʪʴ, ʥʝ ʟʘʥʷʪʘʷ ʦʧʝʨʘʮʠ-
ʦʥʥʦʡ ʩʠʩʪʝʤʦʡ. ʆʙʳʯʥʦ ʆʉ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʚ ʩʘʤʳʭ ʤʣʘʜʰʠʭ ʘʜʨʝʩʘʭ, 
ʦʜʥʘʢʦ ʤʦʞʝʪ ʟʘʥʠʤʘʪʴ ʠ ʩʘʤʳʝ ʩʪʘʨʰʠʝ ʘʜʨʝʩʘ. ʌʫʥʢʮʠʷʤʠ ʆʉ ʧʦ 
ʫʧʨʘʚʣʝʥʠʶ ʧʘʤʷʪʴʶ ʷʚʣʷʶʪʩʷ: ʦʪʩʣʝʞʠʚʘʥʠʝ ʩʚʦʙʦʜʥʦʡ ʠ ʟʘʥʷʪʦʡ ʧʘ-

ʤʷʪʠ, ʚʳʜʝʣʝʥʠʝ ʧʘʤʷʪʠ ʧʨʦʮʝʩʩʘʤ ʠ ʦʩʚʦʙʦʞʜʝʥʠʝ ʧʘʤʷʪʠ ʧʨʠ ʟʘʚʝʨ-
ʰʝʥʠʠ ʧʨʦʮʝʩʩʦʚ, ʚʳʪʝʩʥʝʥʠʝ ʧʨʦʮʝʩʩʦʚ ʠʟ ʦʧʝʨʘʪʠʚʥʦʡ ʧʘʤʷʪʠ ʥʘ 
ʜʠʩʢ, ʢʦʛʜʘ ʨʘʟʤʝʨʳ ʦʩʥʦʚʥʦʡ ʧʘʤʷʪʠ ʥʝ ʜʦʩʪʘʪʦʯʥʳ ʜʣʷ ʨʘʟʤʝʱʝʥʠʷ ʚ 
ʥʝʡ ʚʩʝʭ ʧʨʦʮʝʩʩʦʚ, ʠ ʚʦʟʚʨʘʱʝʥʠʝ ʠʭ ʚ ʦʧʝʨʘʪʠʚʥʫʶ ʧʘʤʷʪʴ, ʢʦʛʜʘ ʚ 
ʥʝʡ ʦʩʚʦʙʦʞʜʘʝʪʩʷ ʤʝʩʪʦ, ʘ ʪʘʢʞʝ ʥʘʩʪʨʦʡʢʘ ʘʜʨʝʩʦʚ ʧʨʦʛʨʘʤʤʳ ʥʘ 
ʢʦʥʢʨʝʪʥʫʶ ʦʙʣʘʩʪʴ ʬʠʟʠʯʝʩʢʦʡ ʧʘʤʷʪʠ. 

ɼʣʷ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʧʝʨʝʤʝʥʥʳʭ ʠ ʢʦʤʘʥʜ ʠʩʧʦʣʴʟʫʶʪʩʷ ʩʠʤʚʦʣɹ-
ʥʳʝ ʠʤʝʥʘ (ʤʝʪʢʠ), ʚʠʨʪʫʘʣʴʥʳʝ ʘʜʨʝʩʘ ʠ ʬʠʟʠʯʝʩʢʠʝ ʘʜʨʝʩʘ. ʉʠʤʚʦʣʴ-
ʥʳʝ ʠʤʝʥʘ ʧʨʠʩʚʘʠʚʘʝʪ ʧʦʣʴʟʦʚʘʪʝʣʴ ʧʨʠ ʥʘʧʠʩʘʥʠʠ ʧʨʦʛʨʘʤʤʳ ʥʘ ʘʣ-
ʛʦʨʠʪʤʠʯʝʩʢʦʤ ʷʟʳʢʝ ʠʣʠ ʘʩʩʝʤʙʣʝʨʝ. ɺʠʨʪʫʘʣʴʥʳʝ ʘʜʨʝʩʘ ʚʳʨʘʙʘʪʳ-
ʚʘʝʪ ʪʨʘʥʩʣʷʪʦʨ, ʧʝʨʝʚʦʜʷʱʠʡ ʧʨʦʛʨʘʤʤʫ ʥʘ ʤʘʰʠʥʥʳʡ ʷʟʳʢ. ʊʘʢ ʢʘʢ ʚʦ 
ʚʨʝʤʷ ʪʨʘʥʩʣʷʮʠʠ ʚ ʦʙʱʝʤ ʩʣʫʯʘʝ ʥʝ ʠʟʚʝʩʪʥʦ, ʚ ʢʘʢʦʝ ʤʝʩʪʦ ʦʧʝʨʘʪʠʚ-
ʥʦʡ ʧʘʤʷʪʠ ʙʫʜʝʪ ʟʘʛʨʫʞʝʥʘ ʧʨʦʛʨʘʤʤʘ, ʪʦ ʪʨʘʥʩʣʷʪʦʨ ʧʨʠʩʚʘʠʚʘʝʪ ʧʝ-
ʨʝʤʝʥʥʳʤ ʠ ʢʦʤʘʥʜʘʤ ʚʠʨʪʫʘʣʴʥʳʝ (ʫʩʣʦʚʥʳʝ) ʘʜʨʝʩʘ, ʦʙʳʯʥʦ ʩʯʠʪʘʷ 
ʧʦ ʫʤʦʣʯʘʥʠʶ, ʯʪʦ ʧʨʦʛʨʘʤʤʘ ʙʫʜʝʪ ʨʘʟʤʝʱʝʥʘ, ʥʘʯʠʥʘʷ ʩ ʥʫʣʝʚʦʛʦ ʘʜ-
ʨʝʩʘ. ʉʦʚʦʢʫʧʥʦʩʪʴ ʚʠʨʪʫʘʣʴʥʳʭ ʘʜʨʝʩʦʚ ʧʨʦʮʝʩʩʘ ʥʘʟʳʚʘʝʪʩʷ ʚʠʨʪʫ-
ʘʣʴʥʳʤ ʘʜʨʝʩʥʳʤ ʧʨʦʩʪʨʘʥʩʪʚʦʤ. ʂʘʞʜʳʡ ʧʨʦʮʝʩʩ ʠʤʝʝʪ ʩʦʙʩʪʚʝʥʥʦʝ 
ʚʠʨʪʫʘʣʴʥʦʝ ʘʜʨʝʩʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ. ʄʘʢʩʠʤʘʣʴʥʳʡ ʨʘʟʤʝʨ ʚʠʨʪʫʘʣʴ-
ʥʦʛʦ ʘʜʨʝʩʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʦʛʨʘʥʠʯʠʚʘʝʪʩʷ ʨʘʟʨʷʜʥʦʩʪʴʶ ʘʜʨʝʩʘ, 
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ʧʨʠʩʫʱʝʡ ʜʘʥʥʦʡ ʘʨʭʠʪʝʢʪʫʨʝ ʢʦʤʧʴʶʪʝʨʘ, ʠ, ʢʘʢ ʧʨʘʚʠʣʦ, ʥʝ ʩʦʚʧʘʜʘʝʪ 
ʩ ʦʙʲʝʤʦʤ ʬʠʟʠʯʝʩʢʦʡ ʧʘʤʷʪʠ, ʠʤʝʶʱʠʤʩʷ ʚ ʢʦʤʧʴʶʪʝʨʝ. 

ʌʠʟʠʯʝʩʢʠʝ ʘʜʨʝʩʘ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʥʦʤʝʨʘʤ ʷʯʝʝʢ ʦʧʝʨʘʪʠʚʥʦʡ ʧʘ-
ʤʷʪʠ, ʛʜʝ ʚ ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʠ ʨʘʩʧʦʣʦʞʝʥʳ ʠʣʠ ʙʫʜʫʪ ʨʘʩʧʦʣʦʞʝʥʳ ʧʝ-
ʨʝʤʝʥʥʳʝ ʠ ʢʦʤʘʥʜʳ. ʇʝʨʝʭʦʜ ʦʪ ʚʠʨʪʫʘʣʴʥʳʭ ʘʜʨʝʩʦʚ ʢ ʬʠʟʠʯʝʩʢʠʤ 
ʤʦʞʝʪ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʜʚʫʤʷ ʩʧʦʩʦʙʘʤʠ. ɺ ʧʝʨʚʦʤ ʩʣʫʯʘʝ ʟʘʤʝʥʫ ʚʠʨ-
ʪʫʘʣʴʥʳʭ ʘʜʨʝʩʦʚ ʥʘ ʬʠʟʠʯʝʩʢʠʝ ʜʝʣʘʝʪ ʩʧʝʮʠʘʣʴʥʘʷ ʩʠʩʪʝʤʥʘʷ ʧʨʦ-
ʛʨʘʤʤʘ ï ʧʝʨʝʤʝʱʘʶʱʠʡ ʟʘʛʨʫʟʯʠʢ. ʇʝʨʝʤʝʱʘʶʱʠʡ ʟʘʛʨʫʟʯʠʢ ʥʘ ʦʩʥʦ-
ʚʘʥʠʠ ʠʤʝʶʱʠʭʩʷ ʫ ʥʝʛʦ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ ʦ ʥʘʯʘʣʴʥʦʤ ʘʜʨʝʩʝ ʬʠʟʠʯʝ-
ʩʢʦʡ ʧʘʤʷʪʠ, ʚ ʢʦʪʦʨʫʶ ʧʨʝʜʩʪʦʠʪ ʟʘʛʨʫʞʘʪʴ ʧʨʦʛʨʘʤʤʫ, ʠ ʠʥʬʦʨʤʘʮʠʠ, 
ʧʨʝʜʦʩʪʘʚʣʝʥʥʦʡ ʪʨʘʥʩʣʷʪʦʨʦʤ ʦʙ ʘʜʨʝʩʥʦ-ʟʘʚʠʩʠʤʳʭ ʢʦʥʩʪʘʥʪʘʭ ʧʨʦ-
ʛʨʘʤʤʳ, ʚʳʧʦʣʥʷʝʪ ʟʘʛʨʫʟʢʫ ʧʨʦʛʨʘʤʤʳ, ʩʦʚʤʝʱʘʷ ʝʝ ʩ ʟʘʤʝʥʦʡ ʚʠʨʪʫ-
ʘʣʴʥʳʭ ʘʜʨʝʩʦʚ ʬʠʟʠʯʝʩʢʠʤʠ.  

ɺʪʦʨʦʡ ʩʧʦʩʦʙ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʧʨʦʛʨʘʤʤʘ ʟʘʛʨʫʞʘʝʪʩʷ ʚ ʧʘ-
ʤʷʪʴ ʚ ʥʝʠʟʤʝʥʝʥʥʦʤ ʚʠʜʝ ʚ ʚʠʨʪʫʘʣʴʥʳʭ ʘʜʨʝʩʘʭ, ʧʨʠ ʵʪʦʤ ʦʧʝʨʘʮʠʦʥ-
ʥʘʷ ʩʠʩʪʝʤʘ ʬʠʢʩʠʨʫʝʪ ʩʤʝʱʝʥʠʝ ʜʝʡʩʪʚʠʪʝʣʴʥʦʛʦ ʨʘʩʧʦʣʦʞʝʥʠʷ ʧʨʦ-
ʛʨʘʤʤʥʦʛʦ ʢʦʜʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʚʠʨʪʫʘʣʴʥʦʛʦ ʘʜʨʝʩʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ. ɺʦ 
ʚʨʝʤʷ ʚʳʧʦʣʥʝʥʠʷ ʧʨʦʛʨʘʤʤʳ ʧʨʠ ʢʘʞʜʦʤ ʦʙʨʘʱʝʥʠʠ ʢ ʦʧʝʨʘʪʠʚʥʦʡ 
ʧʘʤʷʪʠ ʚʳʧʦʣʥʷʝʪʩʷ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʚʠʨʪʫʘʣʴʥʦʛʦ ʘʜʨʝʩʘ ʚ ʬʠʟʠʯʝ-
ʩʢʠʡ. ɺʪʦʨʦʡ ʩʧʦʩʦʙ ʷʚʣʷʝʪʩʷ ʙʦʣʝʝ ʛʠʙʢʠʤ, ʦʥ ʜʦʧʫʩʢʘʝʪ ʧʝʨʝʤʝʱʝʥʠʝ 
ʧʨʦʛʨʘʤʤʳ ʚʦ ʚʨʝʤʷ ʝʝ ʚʳʧʦʣʥʝʥʠʷ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʧʝʨʝʤʝʱʘʶʱʠʡ ʟʘ-
ʛʨʫʟʯʠʢ ʞʝʩʪʢʦ ʧʨʠʚʷʟʳʚʘʝʪ ʧʨʦʛʨʘʤʤʫ ʢ ʧʝʨʚʦʥʘʯʘʣʴʥʦ ʚʳʜʝʣʝʥʥʦʤʫ 
ʝʡ ʫʯʘʩʪʢʫ ʧʘʤʷʪʠ. ɺʤʝʩʪʝ ʩ ʪʝʤ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʝʨʝʤʝʱʘʶʱʝʛʦ ʟʘʛʨʫʟ-
ʯʠʢʘ ʫʤʝʥʴʰʘʝʪ ʥʘʢʣʘʜʥʳʝ ʨʘʩʭʦʜʳ, ʪʘʢ ʢʘʢ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʢʘʞʜʦʛʦ 
ʚʠʨʪʫʘʣʴʥʦʛʦ ʘʜʨʝʩʘ ʧʨʦʠʩʭʦʜʠʪ ʪʦʣʴʢʦ ʦʜʠʥ ʨʘʟ ʚʦ ʚʨʝʤʷ ʟʘʛʨʫʟʢʠ, ʘ 
ʚʦ ʚʪʦʨʦʤ ʩʣʫʯʘʝ ï ʢʘʞʜʳʡ ʨʘʟ ʧʨʠ ʦʙʨʘʱʝʥʠʠ ʧʦ ʜʘʥʥʦʤʫ ʘʜʨʝʩʫ. 

ɺ ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ (ʦʙʳʯʥʦ ʚ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʩʠʩʪʝʤʘʭ), ʢʦ-
ʛʜʘ ʟʘʨʘʥʝʝ ʪʦʯʥʦ ʠʟʚʝʩʪʥʦ, ʚ ʢʘʢʦʡ ʦʙʣʘʩʪʠ ʦʧʝʨʘʪʠʚʥʦʡ ʧʘʤʷʪʠ ʙʫʜʝʪ 
ʚʳʧʦʣʥʷʪʴʩʷ ʧʨʦʛʨʘʤʤʘ, ʪʨʘʥʩʣʷʪʦʨ ʚʳʜʘʝʪ ʠʩʧʦʣʥʷʝʤʳʡ ʢʦʜ ʩʨʘʟʫ ʚ 
ʬʠʟʠʯʝʩʢʠʭ ʘʜʨʝʩʘʭ. 

ɺʩʝ ʤʝʪʦʜʳ ʫʧʨʘʚʣʝʥʠʷ ʧʘʤʷʪʴʶ ʤʦʛʫʪ ʙʳʪʴ ʨʘʟʜʝʣʝʥʳ ʥʘ ʜʚʘ 
ʢʣʘʩʩʘ: ʤʝʪʦʜʳ, ʢʦʪʦʨʳʝ ʠʩʧʦʣʴʟʫʶʪ ʧʝʨʝʤʝʱʝʥʠʝ ʧʨʦʮʝʩʩʦʚ ʤʝʞʜʫ 
ʦʧʝʨʘʪʠʚʥʦʡ ʧʘʤʷʪʴʶ ʠ ʜʠʩʢʦʤ, ʠ ʤʝʪʦʜʳ, ʢʦʪʦʨʳʝ ʥʝ ʜʝʣʘʶʪ ʵʪʦʛʦ. 

ʉʘʤʳʤ ʧʨʦʩʪʳʤ ʩʧʦʩʦʙʦʤ ʫʧʨʘʚʣʝʥʠʷ ʦʧʝʨʘʪʠʚʥʦʡ ʧʘʤʷʪʴʶ ʷʚʣʷ-
ʝʪʩʷ ʨʘʟʜʝʣʝʥʠʝ ʝʝ ʥʘ ʥʝʩʢʦʣʴʢʦ ʨʘʟʜʝʣʦʚ ʬʠʢʩʠʨʦʚʘʥʥʦʡ ʚʝʣʠʯʠʥʳ. 
ʕʪʦ ʤʦʞʝʪ ʙʳʪʴ ʚʳʧʦʣʥʝʥʦ ʚʨʫʯʥʫʶ ʦʧʝʨʘʪʦʨʦʤ ʚʦ ʚʨʝʤʷ ʩʪʘʨʪʘ ʩʠʩʪʝ-
ʤʳ ʠʣʠ ʚʦ ʚʨʝʤʷ ʝʝ ʛʝʥʝʨʘʮʠʠ. ʆʯʝʨʝʜʥʘʷ ʟʘʜʘʯʘ, ʧʦʩʪʫʧʠʚʰʘʷ ʥʘ ʚʳ-
ʧʦʣʥʝʥʠʝ, ʧʦʤʝʱʘʝʪʩʷ ʣʠʙʦ ʚ ʦʙʱʫʶ ʦʯʝʨʝʜʴ, ʣʠʙʦ ʚ ʦʯʝʨʝʜʴ ʢ ʥʝʢʦʪʦ-
ʨʦʤʫ ʨʘʟʜʝʣʫ. 

ʇʦʜʩʠʩʪʝʤʘ ʫʧʨʘʚʣʝʥʠʷ ʧʘʤʷʪʴʶ ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʚʳʧʦʣʥʷʝʪ ʩʣʝ-
ʜʫʶʱʠʝ ʟʘʜʘʯʠ:  

¶ ʩʨʘʚʥʠʚʘʷ ʨʘʟʤʝʨ ʧʨʦʛʨʘʤʤʳ, ʧʦʩʪʫʧʠʚʰʝʡ ʥʘ ʚʳʧʦʣʥʝʥʠʝ, ʠ 
ʩʚʦʙʦʜʥʳʭ ʨʘʟʜʝʣʦʚ, ʚʳʙʠʨʘʝʪ ʧʦʜʭʦʜʷʱʠʡ ʨʘʟʜʝʣ,  

¶ ʦʩʫʱʝʩʪʚʣʷʝʪ ʟʘʛʨʫʟʢʫ ʧʨʦʛʨʘʤʤʳ ʠ ʥʘʩʪʨʦʡʢʫ ʘʜʨʝʩʦʚ.  
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ʇʨʠ ʦʯʝʚʠʜʥʦʤ ʧʨʝʠʤʫʱʝʩʪʚʝ ï ʧʨʦʩʪʦʪʝ ʨʝʘʣʠʟʘʮʠʠ ï ʜʘʥʥʳʡ ʤʝ-
ʪʦʜ ʠʤʝʝʪ ʩʫʱʝʩʪʚʝʥʥʳʡ ʥʝʜʦʩʪʘʪʦʢ ï ʞʝʩʪʢʦʩʪʴ. ʊʘʢ ʢʘʢ ʚ ʢʘʞʜʦʤ ʨʘʟ-
ʜʝʣʝ ʤʦʞʝʪ ʚʳʧʦʣʥʷʪʴʩʷ ʪʦʣʴʢʦ ʦʜʥʘ ʧʨʦʛʨʘʤʤʘ, ʪʦ ʫʨʦʚʝʥʴ ʤʫʣʴʪʠʧʨʦ-
ʛʨʘʤʤʠʨʦʚʘʥʠʷ ʟʘʨʘʥʝʝ ʦʛʨʘʥʠʯʝʥ ʯʠʩʣʦʤ ʨʘʟʜʝʣʦʚ ʥʝ ʟʘʚʠʩʠʤʦ ʦʪ ʪʦ-
ʛʦ, ʢʘʢʦʡ ʨʘʟʤʝʨ ʠʤʝʶʪ ʧʨʦʛʨʘʤʤʳ. ɼʘʞʝ ʝʩʣʠ ʧʨʦʛʨʘʤʤʘ ʠʤʝʝʪ ʥʝ-
ʙʦʣʴʰʦʡ ʦʙʲʝʤ, ʦʥʘ ʙʫʜʝʪ ʟʘʥʠʤʘʪʴ ʚʝʩʴ ʨʘʟʜʝʣ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʥʝʵʬ-
ʬʝʢʪʠʚʥʦʤʫ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʧʘʤʷʪʠ. ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʜʘʞʝ ʝʩʣʠ ʦʙʲʝʤ 
ʦʧʝʨʘʪʠʚʥʦʡ ʧʘʤʷʪʠ ʤʘʰʠʥʳ ʧʦʟʚʦʣʷʝʪ ʚʳʧʦʣʥʠʪʴ ʥʝʢʦʪʦʨʫʶ ʧʨʦʛʨʘʤ-
ʤʫ, ʨʘʟʙʠʝʥʠʝ ʧʘʤʷʪʠ ʥʘ ʨʘʟʜʝʣʳ ʥʝ ʧʦʟʚʦʣʷʝʪ ʩʜʝʣʘʪʴ ʵʪʦʛʦ.  

ɿʘʜʘʯʘʤʠ ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʧʨʠ ʨʝʘʣʠʟʘʮʠʠ ʜʘʥʥʦʛʦ ʤʝʪʦʜʘ 
ʫʧʨʘʚʣʝʥʠʷ ʧʘʤʷʪʴʶ ʷʚʣʷʝʪʩʷ:  

¶ ʚʝʜʝʥʠʝ ʪʘʙʣʠʮ ʩʚʦʙʦʜʥʳʭ ʠ ʟʘʥʷʪʳʭ ʦʙʣʘʩʪʝʡ, ʚ ʢʦʪʦʨʳʭ ʫʢʘʟʳ-
ʚʘʶʪʩʷ ʥʘʯʘʣʴʥʳʝ ʘʜʨʝʩʘ ʠ ʨʘʟʤʝʨʳ ʫʯʘʩʪʢʦʚ ʧʘʤʷʪʠ,  

¶ ʧʨʠ ʧʦʩʪʫʧʣʝʥʠʠ ʥʦʚʦʡ ʟʘʜʘʯʠ ï ʘʥʘʣʠʟ ʟʘʧʨʦʩʘ, ʧʨʦʩʤʦʪʨ ʪʘʙʣʠ-
ʮʳ ʩʚʦʙʦʜʥʳʭ ʦʙʣʘʩʪʝʡ ʠ ʚʳʙʦʨ ʨʘʟʜʝʣʘ, ʨʘʟʤʝʨ ʢʦʪʦʨʦʛʦ ʜʦʩʪʘ-
ʪʦʯʝʥ ʜʣʷ ʨʘʟʤʝɦ ʝʥʠʷ ʧʦʩʪʫʧʠʚʰʝʡ ʟʘʜʘʯʠ,  

¶ ʟʘʛʨʫʟʢʘ ʟʘʜʘʯʠ ʚ ʚʳʜʝʣʝʥʥʳʡ ʝʡ ʨʘʟʜʝʣ ʠ ʢʦʨʨʝʢʪʠʨʦʚʢʘ ʪʘʙʣʠʮ 
ʩʚʦʙʦʜʥʳʭ ʠ ʟʘʥʷʪʳʭ ʦʙʣʘʩʪʝʡ,  

¶ ʧʦʩʣʝ ʟʘʚʝʨʰʝʥʠʷ ʟʘʜʘʯʠ ʢʦʨʨʝʢʪʠʨʦʚʢʘ ʪʘʙʣʠʮ ʩʚʦʙʦʜʥʳʭ ʠ ʟʘ-
ʥʷʪʳʭ ʦʙʣʘʩʪʝʡ.  

ʇʨʦʛʨʘʤʤʥʳʡ ʢʦʜ ʥʝ ʧʝʨʝʤʝʱʘʝʪʩʷ ʚʦ ʚʨʝʤʷ ʚʳʧʦʣʥʝʥʠʷ, ʪʦ ʝʩʪʴ 
ʤʦʞʝʪ ʙʳʪʴ ʧʨʦʚʝʜʝʥʘ ʝʜʠʥʦʚʨʝʤʝʥʥʘʷ ʥʘʩʪʨʦʡʢʘ ʘʜʨʝʩʦʚ ʧʦʩʨʝʜʩʪʚʦʤ 
ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʝʨʝʤʝʱʘʶʱʝʛʦ ʟʘʛʨʫʟʯʠʢʘ.  

ɺʳʙʦʨ ʨʘʟʜʝʣʘ ʜʣʷ ʚʥʦʚʴ ʧʦʩʪʫʧʠʚʰʝʡ ʟʘʜʘʯʠ ʤʦʞʝʪ ʦʩʫʱʝʩʪʚ-
ʣʷʪʴʩʷ ʧʦ ʨʘʟʥʳʤ ʧʨʘʚʠʣʘʤ, ʪʘʢʠʤ, ʥʘʧʨʠʤʝʨ, ʢʘʢ çʧʝʨʚʳʡ ʧʦʧʘʚʰʠʡʩʷ 
ʨʘʟʜʝʣ ʜʦʩʪʘʪʦʯʥʦʛʦ ʨʘʟʤʝʨʘè, ʠʣʠ çʨʘʟʜʝʣ, ʠʤʝʶʱʠʡ ʥʘʠʤʝʥʴʰʠʡ 
ʜʦʩʪʘʪʦʯʥʳʡ ʨʘʟʤʝʨè, ʠʣʠ çʨʘʟʜʝʣ, ʠʤʝʶʱʠʡ ʥʘʠʙʦʣʴʰʠʡ ʜʦʩʪʘʪʦʯʥʳʡ 
ʨʘʟʤʝʨè. ɺʩʝ ʵʪʠ ʧʨʘʚʠʣʘ ʠʤʝʶʪ ʩʚʦʠ ʧʨʝʠʤʫʱʝʩʪʚʘ ʠ ʥʝʜʦʩʪʘʪʢʠ.  

ʇʦ ʩʨʘʚʥʝʥʠʶ ʩ ʤʝʪʦʜʦʤ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʧʘʤʷʪʠ ʬʠʢʩʠʨʦʚʘʥʥʳʤʠ 
ʨʘʟʜʝʣʘʤʠ ʜʘʥʥʳʡ ʤʝʪʦʜ ʦʙʣʘʜʘʝʪ ʛʦʨʘʟʜʦ ʙʦʣʴʰʝʡ ʛʠʙʢʦʩʪʴʶ, ʥʦ ʝʤʫ 
ʧʨʠʩʫʱ ʦʯʝʥʴ ʩʝʨʴʝʟʥʳʡ ʥʝʜʦʩʪʘʪʦʢ ï ʬʨʘʛʤʝʥʪʘʮʠʷ ʧʘʤʷʪʠ. ʌʨʘʛʤʝʥ-

ʪʘʮʠʷ ï ʵʪʦ ʥʘʣʠʯʠʝ ʙʦʣʴʰʦʛʦ ʯʠʩʣʘ ʥʝʩʤʝʞʥʳʭ ʫʯʘʩʪʢʦʚ ʩʚʦʙʦʜʥʦʡ 
ʧʘʤʷʪʠ ʦʯʝʥʴ ʤʘʣʝʥʴʢʦʛʦ ʨʘʟʤʝʨʘ (ʬʨʘʛʤʝʥʪʦʚ). ʅʘʩʪʦʣʴʢʦ ʤʘʣʝʥʴʢʦʛʦ, 
ʯʪʦ ʥʠ ʦʜʥʘ ʠʟ ʚʥʦʚʴ ʧʦʩʪʫʧʘʶʱʠʭ ʧʨʦʛʨʘʤʤ ʥʝ ʤʦʞʝʪ ʧʦʤʝʩʪʠʪʴʩʷ ʥʠ ʚ 
ʦʜʥʦʤ ʠʟ ʫʯʘʩʪʢʦʚ, ʭʦʪʷ ʩʫʤʤʘʨʥʳʡ ʦʙʝ̡ʤ ʬʨʘʛʤʝʥʪʦʚ ʤʦʞʝʪ ʩʦʩʪʘʚʠʪʴ 
ʟʥʘʯʠʪʝʣʴʥʫʶ ʚʝʣʠʯʠʥʫ, ʥʘʤʥʦʛʦ ʧʨʝʚʳʰʘʶʱʫʶ ʪʨʝʙʫʝʤʳʡ ʦʙʲʝʤ ʧʘ-
ʤʷʪʠ.  

ʆʜʥʠʤ ʠʟ ʤʝʪʦʜʦʚ ʙʦʨʴʙʳ ʩ ʬʨʘʛʤʝʥʪʘʮʠʝʡ ʷʚʣʷʝʪʩʷ ʧʝʨʝʤʝʱʝʥʠʝ 
ʚʩʝʭ ʟʘʥʷʪʳʭ ʫʯʘʩʪʢʦʚ ʚ ʩʪʦʨʦʥʫ ʩʪʘʨʰʠʭ ʣʠʙʦ ʚ ʩʪʦʨʦʥʫ ʤʣʘʜʰʠʭ ʘʜʨʝ-
ʩʦʚ, ʪʘʢ, ʯʪʦʙʳ ʚʩʷ ʩʚʦʙʦʜʥʘʷ ʧʘʤʷʪʴ ʦʙʨʘʟʦʚʳʚʘʣʘ ʝʜʠʥʫʶ ʩʚʦʙʦʜʥʫʶ 
ʦʙʣʘʩʪʴ. ɺ ʜʦʧʦʣʥʝʥʠʝ ʢ ʬʫʥʢʮʠʷʤ, ʢʦʪʦʨʳʝ ʚʳʧʦʣʥʷʝʪ ʆʉ ʧʨʠ ʨʘʩʧʨʝ-
ʜʝʣʝʥʠʠ ʧʘʤʷʪʠ ʧʝʨʝʤʝʥʥʳʤʠ ʨʘʟʜʝʣʘʤʠ, ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʦʥʘ ʜʦʣʞʥʘ 
ʝʱʝ ʚʨʝʤʷ ʦʪ ʚʨʝʤʝʥʠ ʢʦʧʠʨʦʚʘʪʴ ʩʦʜʝʨʞʠʤʦʝ ʨʘʟʜʝʣʦʚ ʠʟ ʦʜʥʦʛʦ ʤʝʩ-
ʪʘ ʧʘʤʷʪʠ ʚ ʜʨʫʛʦʝ, ʢʦʨʨʝʢʪʠʨʫʷ ʪʘʙʣʠʮʳ ʩʚʦʙʦʜʥʳʭ ʠ ʟʘʥʷʪʳʭ ʦʙʣʘʩ-
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ʪʝʡ. ʕʪʘ ʧʨʦʮʝʜʫʨʘ ʥʘʟʳʚʘʝʪʩʷ çʩʞʘʪʠʝʤè. ʉʞʘʪʠʝ ʤʦʞʝʪ ʚʳʧʦʣʥʷʪʴʩʷ 
ʣʠʙʦ ʧʨʠ ʢʘʞʜʦʤ ʟʘʚʝʨʰʝʥʠʠ ʟʘʜʘʯʠ, ʣʠʙʦ ʪʦʣʴʢʦ ʪʦʛʜʘ, ʢʦʛʜʘ ʜʣʷ 
ʚʥʦʚʴ ʧʦʩʪʫʧʠʚʰʝʡ ʟʘʜʘʯʠ ʥʝʪ ʩʚʦʙʦʜʥʦʛʦ ʨʘʟʜʝʣʘ ʜʦʩʪʘʪʦʯʥʦʛʦ ʨʘʟʤʝ-
ʨʘ. ɺ ʧʝʨʚʦʤ ʩʣʫʯʘʝ ʪʨʝʙʫʝʪʩʷ ʤʝʥʴʰʝ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʨʘʙʦʪʳ ʧʨʠ 
ʢʦʨʨʝʢʪʠʨʦʚʢʝ ʪʘʙʣʠʮ, ʘ ʚʦ ʚʪʦʨʦʤ ï ʨʝʞʝ ʚʳʧʦʣʥʷʝʪʩʷ ʧʨʦʮʝʜʫʨʘ ʩʞʘ-
ʪʠʷ. ʊʘʢ ʢʘʢ ʧʨʦʛʨʘʤʤʳ ʧʝʨʝʤʝʱʘʶʪʩʷ ʧʦ ʦʧʝʨʘʪʠʚʥʦʡ ʧʘʤʷʪʠ ʚ ʭʦʜʝ 
ʩʚʦʝʛʦ ʚʳʧʦʣʥʝʥʠʷ, ʪʦ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʘʜʨʝʩʦʚ ʠʟ ʚʠʨʪʫʘʣʴʥʦʡ ʬʦʨʤʳ 
ʚ ʬʠʟʠʯʝʩʢʫʶ ʜʦʣʞʥʦ ʚʳʧʦʣʥʷʪʴʩʷ ʜʠʥʘʤʠʯʝʩʢʠʤ ʩʧʦʩʦʙʦʤ.  

ʍʦʪʷ ʧʨʦʮʝʜʫʨʘ ʩʞʘʪʠʷ ʠ ʧʨʠʚʦʜʠʪ ʢ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦʤʫ ʠʩʧʦʣʴ-
ʟʦʚʘʥʠʶ ʧʘʤʷʪʠ, ʦʥʘ ʤʦʞʝʪ ʧʦʪʨʝʙʦʚʘʪʴ ʟʥʘʯʠʪʝʣʴʥʦʛʦ ʚʨʝʤʝʥʠ, ʯʪʦ 
ʯʘʩʪʦ ʧʝʨʝʚʝh ʠʚʘʝʪ ʧʨʝʠʤʫʱʝʩʪʚʘ ʜʘʥʥʦʛʦ ʤʝʪʦʜʘ.  

ʋʞʝ ʜʦʩʪʘʪʦʯʥʦ ʜʘʚʥʦ ʧʦʣʴʟʦʚʘʪʝʣʠ ʩʪʦʣʢʥʫʣʠʩʴ ʩ ʧʨʦʙʣʝʤʦʡ ʨʘʟ-
ʤʝʝɦʥʠʷ ʚ ʧʘʤʷʪʠ ʧʨʦʛʨʘʤʤ, ʨʘʟʤʝʨ ʢʦʪʦʨʳʭ ʧʨʝʚʳʰʘʣ ʠʤʝʶʱʫʶʩʷ ʚ 
ʥʘʣʠʯʠʠ ʩʚʦʙʦʜʥʫʶ ʧʘʤʷʪʴ. ʈʝʰʝʥʠʝʤ ʙʳʣʦ ʨʘʟʙʠʝʥʠʝ ʧʨʦʛʨʘʤʤʳ ʥʘ 
ʯʘʩʪʠ, ʥʘʟʳʚʘʝʤʳʝ ʦʚʝʨʣʝʷʤʠ. 0-ʡ ʦʚʝʨʣʝʡ ʥʘʯʠʥʘʣ ʚʳʧʦʣʥʷʪʴʩʷ ʧʝʨ-
ʚʳʤ. ʂʦʛʜʘ ʦʥ ʟʘʢʘʥʯʠʚʘʣ ʩʚʦʝ ʚʳʧʦʣʥʝʥʠʝ, ʦʥ ʚʳʟʳʚʘʣ ʜʨʫʛʦʡ ʦʚʝʨʣʝʡ. 
ɺʩʝ ʦʚʝʨʣʝʠ ʭʨʘʥʠʣʠʩʴ ʥʘ ʜʠʩʢʝ ʠ ʧʝʨʝʤʝʱʘʣʠʩʴ ʤʝʞʜʫ ʧʘʤʷʪʴʶ ʠ ʜʠʩ-
ʢʦʤ ʩʨʝʜʩʪʚʘʤʠ ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ. ʆʜʥʘʢʦ ʨʘʟʙʠʝʥʠʝ ʧʨʦʛʨʘʤʤʳ 
ʥʘ ʯʘʩʪʠ ʠ ʧʣʘʥʠʨʦʚʘʥʠʝ ʠʭ ʟʘʛʨʫʟʢʠ ʚ ʦʧʝʨʘʪʠʚʥʫʶ ʧʘʤʷʪʴ ʜʦʣʞʝʥ ʙʳʣ 
ʦʩʫʱʝʩʪʚʣʷʪʴ ʧʨʦʛʨʘʤʤʠʩʪ.  

ʈʘʟʚʠʪʠʝ ʤʝʪʦʜʦʚ ʦʨʛʘʥʠʟʘʮʠʠ ʚʳʯʠʩʣʠʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ ʚ ʵʪʦʤ 
ʥʘʧʨʘʚʣʝʥʠʠ ʧʨʠʚʝʣʦ ʢ ʧʦʷʚʣʝʥʠʶ ʤʝʪʦʜʘ, ʠʟʚʝʩʪʥʦʛʦ ʧʦʜ ʥʘʟʚʘʥʠʝʤ 
çʚʠʨʪʫʘʣʴʥʘʷ ʧʘʤʷʪʴè. ɺʠʨʪʫʘʣʴʥʳʤ ʥʘʟʳʚʘʝʪʩʷ ʨʝʩʫʨʩ, ʢʦʪʦʨʳʡ ʧʦʣʴ-
ʟʦʚʘʪʝʣʶ ʠʣʠ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʡ ʧʨʦʛʨʘʤʤʝ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʦʙʣʘʜʘʶ-
ʱʠʤ ʩʚʦʡʩʪʚʘʤʠ, ʢʦʪʦʨʳʤʠ ʦʥ ʚ ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʠ ʥʝ ʦʙʣʘʜʘʝʪ. ʊʘʢ, ʥʘ-
ʧʨʠʤʝʨ, ʧʦʣʴʟʦʚʘʪʝʣʶ ʤʦʞʝʪ ʙʳʪʴ ʧʨʝʜʦʩʪʘʚʣʝʥʘ ʚʠʨʪʫʘʣʴʥʘʷ ʦʧʝʨʘ-
ʪʠʚʥʘʷ ʧʘʤʷʪʴ, ʨʘʟʤʝʨ ʢʦʪʦʨʦʡ ʧʨʝʚʦʩʭʦʜʠʪ ʚʩʶ ʠʤʝʶʱʫʶʩʷ ʚ ʩʠʩʪʝʤʝ 
ʨʝʘʣʴʥʫʶ ʦʧʝʨʘʪʠʚʥʫʶ ʧʘʤʷʪʴ. ʇʦʣʴʟʦʚʘʪʝʣʴ ʧʠʰʝʪ ʧʨʦʛʨʘʤʤʳ ʪʘʢ, ʢʘʢ 
ʙʫʜʪʦ ʚ ʝʛʦ ʨʘʩʧʦʨʷʞʝʥʠʠ ʠʤʝʝʪʩʷ ʦʜʥʦʨʦʜʥʘʷ ʦʧʝʨʘʪʠʚʥʘʷ ʧʘʤʷʪʴ 
ʙʦʣʴʰʦʛʦ ʦʙʲʝʤʘ, ʥʦ ʚ ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʠ ʚʩʝ ʜʘʥʥʳʝ, ʠʩʧʦʣʴʟʫʝʤʳʝ 
ʧʨʦʛʨʘʤʤʦʡ, ʭʨʘʥʷʪʩʷ ʥʘ ʦʜʥʦʤ ʠʣʠ ʥʝʩʢʦʣʴʢʠʭ ʨʘʟʥʦʨʦʜʥʳʭ ʟʘʧʦʤʠ-
ʥʘʶʱʠʭ ʫʩʪʨʦʡʩʪʚʘʭ, ʦʙʳʯʥʦ ʥʘ ʜʠʩʢʘʭ, ʠ ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʯʘʩʪʷʤʠ 
ʦʪʦʙʨʘʞʘʶʪʩʷ ʚ ʨʝʘʣʴʥʫʶ ʧʘʤʷʪʴ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʠʨʪʫʘʣʴʥʘʷ ʧʘʤʷʪʴ ï ʵʪʦ ʩʦʚʦʢʫʧʥʦʩʪʴ ʧʨʦʛʨʘʤʤ-
ʥʦ-ʘʧʧʘʨʘʪʥʳʭ ʩʨʝʜʩʪʚ, ʧʦʟʚʦʣʷʶʱʠʭ ʧʦʣʴʟʦʚʘʪʝʣʷʤ ʧʠʩʘʪʴ ʧʨʦʛʨʘʤ-
ʤʳ, ʨʘʟʤʝʨ ʢʦʪʦʨʳʭ ʧʨʝʚʦʩʭʦʜʠʪ ʠʤʝʶʱʫʶʩʷ ʦʧʝʨʘʪʠʚʥʫʶ ʧʘʤʷʪʴ; ʜʣʷ 
ʵʪʦʛʦ ʚʠʨʪʫʘʣʴʥʘʷ ʧʘʤʷʪʴ ʨʝʰʘʝʪ ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ:  

¶ ʨʘʟʤʝʱʘʝʪ ʜʘʥʥʳʝ ʚ ʟʘʧʦʤʠʥʘʶʱʠʭ ʫʩʪʨʦʡʩʪʚʘʭ ʨʘʟʥʦʛʦ ʪʠʧʘ, 
ʥʘʧʨʠʤʝʨ, ʯʘʩʪʴ ʧʨʦʛʨʘʤʤʳ ʚ ʦʧʝʨʘʪʠʚʥʦʡ ʧʘʤʷʪʠ, ʘ ʯʘʩʪʴ ʥʘ 
ʜʠʩʢʝ;  

¶ ʧʝʨʝʤʝʱʘʝʪ ʧʦ ʤʝʨʝ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʜʘʥʥʳʝ ʤʝʞʜʫ ʟʘʧʦʤʠʥʘʶ-
ʱʠʤʠ ʫʩʪʨʦʡʩʪʚʘʤʠ ʨʘʟʥʦʛʦ ʪʠʧʘ, ʥʘʧʨʠʤʝʨ, ʧʦʜʛʨʫʞʘʝʪ ʥʫʞʥʫʶ 

ʯʘʩʪʴ ʧʨʦʛʨʘʤʤʳ ʩ ʜʠʩʢʘ ʚ ʦʧʝʨʘʪʠʚʥʫʶ ʧʘʤʷʪʴ;  

¶ ʧʨʝʦʙʨʘʟʫʝʪ ʚʠʨʪʫʘʣʴʥʳʝ ʘʜʨʝʩʘ ʚ ʬʠʟʠʯʝʩʢʠʝ.  



118 ʃʝʢʮʠʠ ʧʦ ʠʥʬʦʨʤʘʪʠʢʝ 
 

 

ɺʩʝ ʵʪʠ ʜʝʡʩʪʚʠʷ ʚʳʧʦʣʥʷʶʪʩʷ ʘʚʪʦʤʘʪʠʯʝʩʢʠ, ʙʝʟ ʫʯʘʩʪʠʷ ʧʨʦ-
ʛʨʘʤʤʠʩʪʘ, ʪʦ ʝʩʪʴ ʤʝʭʘʥʠʟʤ ʚʠʨʪʫʘʣʴʥʦʡ ʧʘʤʷʪʠ ʷʚʣʷʝʪʩʷ ʧʨʦʟʨʘʯʥʳʤ 
ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʧʦʣʴʟʦʚʘʪʝʣʶ.  

ʅʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤʠ ʨʝʘʣʠʟʘʮʠʷʤʠ ʚʠʨʪʫʘʣʴʥʦʡ ʧʘʤʷʪʠ 
ʷʚʣʷʝʪʩʷ ʩʪʨʘʥʠʯʥʦʝ, ʩʝʛʤʝʥʪʥʦʝ ʠ ʩʪʨʘʥʠʯʥʦ-ʩʝʛʤʝʥʪʥʦʝ ʨʘʩʧʨʝʜʝʣʝ-
ʥʠʝ ʧʘʤʷʪʠ, ʘ ʪʘʢʞʝ ʩʚʦʧʠʥʛ. 

ɺʠʨʪʫʘʣʴʥʦʝ ʘʜʨʝʩʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ʢʘʞʜʦʛʦ ʧʨʦʮʝʩʩʘ ʧʨʠ ʩʪʨʘ-
ʥʠʯʥʦʤ ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʜʝʣʠʪʩʷ ʥʘ ʯʘʩʪʠ ʦʜʠʥʘʢʦʚʦʛʦ, ʬʠʢʩʠʨʦʚʘʥʥʦʛʦ 
ʜʣʷ ʜʘʥʥʦʡ ʩʠʩʪʝʤʳ ʨʘʟʤʝʨʘ, ʥʘʟʳʚʘʝʤʳʝ ʚʠʨʪʫʘʣʴʥʳʤʠ ʩʪʨʘʥʠʮʘʤʠ. ɺ 
ʦʙʱʝʤ ʩʣʫʯʘʝ ʨʘʟʤʝʨ ʚʠʨʪʫʘʣʴʥʦʛʦ ʘʜʨʝʩʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʥʝ ʷʚʣʷʝʪ-
ʩʷ ʢʨʘʪʥʳʤ ʨʘʟʤʝʨʫ ʩʪʨʘʥʠʮʳ, ʧʦʵʪʦʤʫ ʧʦʩʣʝʜʥʷʷ ʩʪʨʘʥʠʮʘ ʢʘʞʜʦʛʦ 
ʧʨʦʮʝʩʩʘ ʜʦʧʦʣʥʷʝʪʩʷ ʬʠʢʪʠʚʥʦʡ ʦʙʣʘʩʪʴʶ.  

ɺʩʷ ʦʧʝʨʘʪʠʚʥʘʷ ʧʘʤʷʪʴ ʤʘʰʠʥʳ ʪʘʢʞʝ ʜʝʣʠʪʩʷ ʥʘ ʯʘʩʪʠ ʪʘʢʦʛʦ ʞʝ 
ʨʘʟʤʝʨʘ, ʥʘʟʳʚʘʝʤʳʝ ʬʠʟʠʯʝʩʢʠʤʠ ʩʪʨʘʥʠʮʘʤʠ (ʠʣʠ ʙʣʦʢʘʤʠ).  

ʈʘʟʤʝʨ ʩʪʨʘʥʠʮʳ ʦʙʳʯʥʦ ʚʳʙʠʨʘʝʪʩʷ ʨʘʚʥʳʤ ʩʪʝʧʝʥʠ ʜʚʦʡʢʠ: 512, 
1024 ʠ ʪ.ʜ., ʵʪʦ ʧʦʟʚʦʣʷʝʪ ʫʧʨʦʩʪʠʪʴ ʤʝʭʘʥʠʟʤ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʘʜʨʝʩʦʚ.  

ʇʨʠ ʟʘʛʨʫʟʢʝ ʧʨʦʮʝʩʩʘ ʯʘʩʪʴ ʝʛʦ ʚʠʨʪʫʘʣʴʥʳʭ ʩʪʨʘʥʠʮ ʧʦʤʝʱʘʝʪʩʷ 
ʚ ʦʧʝʨʘʪʠʚʥʫʶ ʧʘʤʷʪʴ, ʘ ʦʩʪʘʣʴʥʳʝ ï ʥʘ ʜʠʩʢ. ʉʤʝʞʥʳʝ ʚʠʨʪʫʘʣʴʥʳʝ 
ʩʪʨʘʥʠʮʳ ʥʝ ʦʙʷʟʘʪʝʣʴʥʦ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʚ ʩʤʝʞʥʳʭ ʬʠʟʠʯʝʩʢʠʭ ʩʪʨʘʥʠ-
ʮʘʭ. ʇʨʠ ʟʘʛʨʫʟʢʝ ʦʧʝʨʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ ʩʦʟʜʘʝʪ ʜʣʷ ʢʘʞʜʦʛʦ ʧʨʦʮʝʩʩʘ 
ʠʥʬʦʨʤʘʮʠʦʥʥʫʶ ʩʪʨʫʢʪʫʨʫ ï ʪʘʙʣʠʮʫ ʩʪʨʘʥʠʮ, ʚ ʢʦʪʦʨʦʡ ʫʩʪʘʥʘʚʣʠʚʘ-
ʝʪʩʷ ʩʦʦʪʚʝʪʩʪʚʠʝ ʤʝʞʜʫ ʥʦʤʝʨʘʤʠ ʚʠʨʪʫʘʣʴʥʳʭ ʠ ʬʠʟʠʯʝʩʢʠʭ ʩʪʨʘʥʠʮ 
ʜʣʷ ʩʪʨʘʥʠʮ, ʟʘʛʨʫʞʝʥʥʳʭ ʚ ʦʧʝʨʘʪʠʚʥʫʶ ʧʘʤʷʪʴ, ʠʣʠ ʜʝʣʘʝʪʩʷ ʦʪʤʝʪʢʘ 
ʦ ʪʦʤ, ʯʪʦ ʚʠʨʪʫʘʣʴʥʘʷ ʩʪʨʘʥʠʮʘ ʚʳʛʨʫʞʝʥʘ ʥʘ ʜʠʩʢ. ʂʨʦʤʝ ʪʦʛʦ, ʚ ʪʘʙ-
ʣʠʮʝ ʩʪʨʘʥʠʮ ʩʦʜʝʨʞʠʪʩʷ ʫʧʨʘʚʣʷʶʱʘʷ ʠʥʬʦʨʤʘʮʠʷ, ʪʘʢʘʷ ʢʘʢ ʧʨʠʟʥʘʢ 
ʤʦʜʠʬʠʢʘʮʠʠ ʩʪʨʘʥʠʮʳ, ʧʨʠʟʥʘʢ ʥʝʚʳʛʨʫʞʘʝʤʦʩʪʠ (ʚʳʛʨʫʟʢʘ ʥʝʢʦʪʦʨʳʭ 
ʩʪʨʘʥʠʮ ʤʦʞʝʪ ʙʳʪʴ ʟʘʧʨʝʱʝʥʘ), ʧʨʠʟʥʘʢ ʦʙʨʘʱʝʥʠʷ ʢ ʩʪʨʘʥʠʮʝ (ʠʩ-
ʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʧʦʜʩʯʝʪʘ ʯʠʩʣʘ ʦʙʨʘʱʝʥʠʡ ʟʘ ʦʧʨʝʜʝʣʝʥʥʳʡ ʧʝʨʠʦʜ 
ʚʨʝʤʝʥʠ) ʠ ʜʨʫʛʠʝ ʜʘʥʥʳʝ, ʬʦʨʤʠʨʫʝʤʳʝ ʠ ʠʩʧʦʣʴʟʫʝʤʳʝ ʤʝʭʘʥʠʟʤʦʤ 
ʚʠʨʪʫʘʣʴʥʦʡ ʧʘʤʷʪʠ.  

ʇʨʠ ʘʢʪʠʚʠʟʘʮʠʠ ʦʯʝʨʝʜʥʦʛʦ ʧʨʦʮʝʩʩʘ ʚ ʩʧʝʮʠʘʣʴʥʳʡ ʨʝʛʠʩʪʨ ʧʨʦ-
ʮʝʩʩʦʨʘ ʟʘʛʨʫʞʘʝʪʩʷ ʘʜʨʝʩ ʪʘʙʣʠʮʳ ʩʪʨʘʥʠʮ ʜʘʥʥʦʛʦ ʧʨʦʮʝʩʩʘ.  

ʇʨʠ ʢʘʞʜʦʤ ʦʙʨʘʱʝʥʠʠ ʢ ʧʘʤʷʪʠ ʧʨʦʠʩʭʦʜʠʪ ʯʪʝʥʠʝ ʠʟ ʪʘʙʣʠʮʳ 
ʩʪʨʘʥʠʮ ʠʥʬʦʨʤʘʮʠʠ ʦ ʚʠʨʪʫʘʣʴʥʦʡ ʩʪʨʘʥʠʮʝ, ʢ ʢʦʪʦʨʦʡ ʧʨʦʠʟʦʰʣʦ ʦʙ-
ʨʘʝɦʥʠʝ. ɽʩʣʠ ʜʘʥʥʘʷ ʚʠʨʪʫʘʣʴʥʘʷ ʩʪʨʘʥʠʮʘ ʥʘʭʦʜʠʪʩʷ ʚ ʦʧʝʨʘʪʠʚʥʦʡ 
ʧʘʤʷʪʠ, ʪʦ ʚʳʧʦʣʥʷʝʪʩʷ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʚʠʨʪʫʘʣʴʥʦʛʦ ʘʜʨʝʩʘ ʚ ʬʠʟʠ-
ʯʝʩʢʠʡ. ɽʩʣʠ ʞʝ ʥʫʞʥʘʷ ʚʠʨʪʫʘʣʴʥʘʷ ʩʪʨʘʥʠʮʘ ʚ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʚʳʛʨʫ-
ʞʝʥʘ ʥʘ ʜʠʩʢ, ʪʦ ʧʨʦʠʩʭʦʜʠʪ ʪʘʢ ʥʘʟʳʚʘʝʤʦʝ ʩʪʨʘʥʠʯʥʦʝ ʧʨʝʨʳʚʘʥʠʝ. 
ɺʳʧʦʣʥʷʶʱʠʡʩʷ ʧʨʦʮʝʩʩ ʧʝʨʝʚʦʜʠʪʩʷ ʚ ʩʦʩʪʦʷʥʠʝ ʦʞʠʜʘʥʠʷ, ʠ ʘʢʪʠʚʠ-
ʟʠʨʫʝʪʩʷ ʜʨʫʛʦʡ ʧʨʦʮʝʩʩ ʠʟ ʦʯʝʨʝʜʠ ʛʦʪʦʚʳʭ. ʇʘʨʘʣʣʝʣʴʥʦ ʧʨʦʛʨʘʤʤʘ 
ʦʙʨʘʙʦʪʢʠ ʩʪʨʘʥʠʯʥʦʛʦ ʧʨʝʨʳʚʘʥʠʷ ʥʘʭʦʜʠʪ ʥʘ ʜʠʩʢʝ ʪʨʝʙʫʝʤʫʶ ʚʠʨʪʫ-
ʘʣɹʥʫʶ ʩʪʨʘʥʠʮʫ ʠ ʧʳʪʘʝʪʩʷ ʟʘʛʨʫʟʠʪʴ ʝʝ ʚ ʦʧʝʨʘʪʠʚʥʫʶ ʧʘʤʷʪʴ. ɽʩʣʠ ʚ 
ʧʘʤʷʪʠ ʠʤʝʝʪʩʷ ʩʚʦʙʦʜʥʘʷ ʬʠʟʠʯʝʩʢʘʷ ʩʪʨʘʥʠʮʘ, ʪʦ ʟʘʛʨʫʟʢʘ ʚʳʧʦʣʥʷ-
ʝʪʩʷ ʥʝʤʝʜʣʝʥʥʦ, ʝʩʣʠ ʞʝ ʩʚʦʙʦʜʥʳʭ ʩʪʨʘʥʠʮ ʥʝʪ, ʪʦ ʨʝʰʘʝʪʩʷ ʚʦʧʨʦʩ, 
ʢʘʢʫʶ ʩʪʨʘʥʠʮʫ ʩʣʝʜʫʝʪ ʚʳʛʨʫʟʠʪʴ ʠʟ ʦʧʝʨʘʪʠʚʥʦʡ ʧʘʤʷʪʠ.  
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ɺ ʜʘʥʥʦʡ ʩʠʪʫʘʮʠʠ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʦ ʤʥʦʛʦ ʨʘʟʥʳʭ ʢʨʠʪʝ-
ʨʠʝʚ ʚʳʙʦʨʘ, ʥʘʠʙʦʣʝʝ ʧʦʧʫʣʷʨʥʳʝ ʠʟ ʥʠʭ ʩʣʝʜʫʶʱʠʝ:  

¶ ʜʦʣʴʰʝ ʚʩʝʛʦ ʥʝ ʠʩʧʦʣʴʟʦʚʘʚʰʘʷʩʷ ʩʪʨʘʥʠʮʘ,  

¶ ʧʝʨʚʘʷ ʧʦʧʘʚʰʘʷʩʷ ʩʪʨʘʥʠʮʘ,  

¶ ʩʪʨʘʥʠʮʘ, ʢ ʢʦʪʦʨʦʡ ʚ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʙʳʣʦ ʤʝʥʴʰʝ ʚʩʝʛʦ ʦʙʨʘ-
ʱʝʥʠʡ.  

ɺ ʥʝʢʦʪʦʨʳʭ ʩʠʩʪʝʤʘʭ ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʦʥʷʪʠʝ ʨʘʙʦʯʝʛʦ ʤʥʦʞʝʩʪʚʘ 
ʩʪʨʘʥʠʮ. ʈʘʙʦʯʝʝ ʤʥʦʞʝʩʪʚʦ ʦʧʨʝʜʝʣʷʝʪʩʷ ʜʣʷ ʢʘʞʜʦʛʦ ʧʨʦʮʝʩʩʘ ʠ 
ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʝʨʝʯʝʥʴ ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʝʤʳʭ ʩʪʨʘʥʠʮ, 
ʢʦʪʦʨʳʝ ʜʦʣʞʥʳ ʧʦʩʪʦʷʥʥʦ ʥʘʭʦʜʠʪʴʩʷ ʚ ʦʧʝʨʘʪʠʚʥʦʡ ʧʘʤʷʪʠ ʠ ʧʦʵʪʦʤʫ 
ʥʝ ʧʦʜʣʝʞʘʪ ʚʳʛʨʫʟʢʝ.  

ʇʦʩʣʝ ʪʦʛʦ ʢʘʢ ʚʳʙʨʘʥʘ ʩʪʨʘʥʠʮʘ, ʢʦʪʦʨʘʷ ʜʦʣʞʥʘ ʧʦʢʠʥʫʪʴ ʦʧʝʨʘ-
ʪʠʚʥʫʶ ʧʘʤʷʪʴ, ʘʥʘʣʠʟʠʨʫʝʪʩʷ ʝʝ ʧʨʠʟʥʘʢ ʤʦʜʠʬʠʢʘʮʠʠ (ʠʟ ʪʘʙʣʠʮʳ 
ʩʪʨʘʥʠʮ). ɽʩʣʠ ʚʳʪʘʣʢʠʚʘʝʤʘʷ ʩʪʨʘʥʠʮʘ ʩ ʤʦʤʝʥʪʘ ʟʘʛʨʫʟʢʠ ʙʳʣʘ ʤʦ-
ʜʠʬʠʮʠʨʦʚʘʥʘ, ʪʦ ʝʝ ʥʦʚʘʷ ʚʝʨʩʠʷ ʜʦʣʞʥʘ ʙʳʪʴ ʧʝʨʝʧʠʩʘʥʘ ʥʘ ʜʠʩʢ. 
ɽʩʣʠ ʥʝʪ, ʪʦ ʦʥʘ ʤʦʞʝʪ ʙʳʪʴ ʧʨʦʩʪʦ ʫʥʠʯʪʦʞʝʥʘ, ʪʦ ʝʩʪʴ ʩʦʦʪʚʝʪʩʪʚʫʶ-
ʱʘʷ ʬʠʟʠʯʝʩʢʘʷ ʩʪʨʘʥʠʮʘ ʦʙʲʷʚʣʷʝʪʩʷ ʩʚʦʙʦʜʥʦʡ. 

ʇʨʠ ʩʪʨʘʥʠʯʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʚʠʨʪʫʘʣʴʥʦʝ ʘʜʨʝʩʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ 
ʧʨʦʮʝʩʩʘ ʜʝʣʠʪʩʷ ʤʝʭʘʥʠʯʝʩʢʠ ʥʘ ʨʘʚʥʳʝ ʯʘʩʪʠ. ʕʪʦ ʥʝ ʧʦʟʚʦʣʷʝʪ 
ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʪʴ ʩʧʦʩʦʙʳ ʜʦʩʪʫʧʘ ʢ ʨʘʟʥʳʤ ʯʘʩʪʷʤ ʧʨʦʛʨʘʤʤʳ (ʩʝʛ-
ʤʝʥʪʘʤ), ʘ ʵʪʦ ʩʚʦʡʩʪʚʦ ʯʘʩʪʦ ʤʦʞʝʪ ʙ ʪr ɹʦʯʝʥʴ ʧʦʣʝʟʥʳʤ. ʅʘʧʨʠʤʝʨ, 
ʤʦʞʥʦ ʟʘʧʨʝʪʠʪʴ ʦʙʨʘʱʘʪʴʩʷ ʩ ʦʧʝʨʘʮʠʷʤʠ ʟʘʧʠʩʠ ʠ ʯʪʝʥʠʷ ʚ ʢʦʜʦʚʳʡ 
ʩʝʛʤʝʥʪ ʧʨʦʛʨʘʤʤʳ, ʘ ʜʣʷ ʩʝʛʤʝʥʪʘ ʜʘʥʥʳʭ ʨʘʟʨʝʰʠʪʴ ʪʦʣʴʢʦ ʯʪʝʥʠʝ. 
ʂʨʦʤʝ ʪʦʛʦ, ʨʘʟʙʠʝʥʠʝ ʧʨʦʛʨʘʤʤʳ ʥʘ çʦʩʤʳʩʣʝʥʥʳʝè ʯʘʩʪʠ ʜʝʣʘʝʪ 
ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʚʦʟʤʦʞʥʳʤ ʨʘʟʜʝʣʝʥʠʝ ʦʜʥʦʛʦ ʩʝʛʤʝʥʪʘ ʥʝʩʢʦʣʴʢʠʤʠ 
ʧʨʦʮʝʩʩʘʤʠ. ʅʘʧʨʠʤʝʨ, ʝʩʣʠ ʜʚʘ ʧʨʦʮʝʩʩʘ ʠʩʧʦʣʴʟʫʶʪ ʦʜʥʫ ʠ ʪʫ ʞʝ ʤʘ-
ʪʝʤʘʪʠʯʝʩʢʫʶ ʧʦʜʧʨʦʛʨʘʤʤʫ, ʪʦ ʚ ʦʧʝʨʘʪʠʚʥʫʶ ʧʘʤʷʪʴ ʤʦʞʝʪ ʙʳʪʴ ʟʘ-
ʛʨʫʞʝʥʘ ʪʦʣʴʢʦ ʦʜʥʘ ʢʦʧʠʷ ʵʪʦʡ ʧʦʜʧʨʦʛʨʘʤʤʳ.  

ʈʘʩʩʤʦʪʨʠʤ, ʢʘʢʠʤ ʦʙʨʘʟʦʤ ʩʝʛʤʝʥʪʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʧʘʤʷʪʠ 
ʨʝʘʣʠʟʫʝʪ ʵʪʠ ʚʦʟʤʦʞʥʦʩʪʠ. ɺʠʨʪʫʘʣʴʥʦʝ ʘʜʨʝʩʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ʧʨʦ-
ʮʝʩʩʘ ʜʝʣʠʪʩʷ ʥʘ ʩʝʛʤʝʥʪʳ, ʨʘʟʤʝʨ ʢʦʪʦʨʳʭ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʨʦʛʨʘʤʤʠ-
ʩʪʦʤ ʩ ʫʯʝʪʦʤ ʩʤʳʩʣʦʚʦʛʦ ʟʥʘʯʝʥʠʷ ʩʦʜʝʨʞʘʱʝʡʩʷ ʚ ʥʠʭ ʠʥʬʦʨʤʘʮʠʠ. 
ʆʪʜʝʣʴʥʳʡ ʩʝʛʤʝʥʪ ʤʦʞʝʪ ʧʨʝʜʩʪʘʚʣʷʪʴ ʩʦʙʦʡ ʧʦʜʧʨʦʛʨʘʤʤʫ, ʤʘʩʩʠʚ 
ʜʘʥʥʳʭ ʠ ʪ.ʧ. ʀʥʦʛʜʘ ʩʝʛʤʝʥʪʘʮʠʷ ʧʨʦʛʨʘʤʤʳ ʚʳʧʦʣʥʷʝʪʩʷ ʧʦ ʫʤʦʣʯʘ-
ʥʠʶ ʢʦʤʧʠʣʷʪʦʨʦʤ. 

ʇʨʠ ʟʘʛʨʫʟʢʝ ʧʨʦʮʝʩʩʘ ʯʘʩʪʴ ʩʝʛʤʝʥʪʦʚ ʧʦʤʝʱʘʝʪʩʷ ʚ ʦʧʝʨʘʪʠʚʥʫʶ 
ʧʘʤʷʪʴ (ʧʨʠ ʵʪʦʤ ʜʣʷ ʢʘʞʜʦʛʦ ʠʟ ʵʪʠʭ ʩʝʛʤʝʥʪʦʚ ʦʧʝʨʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ 
ʧʦʜʳʩʢʠʚʘʝʪ ʧʦʜʭʦʜʷʱʠʡ ʫʯʘʩʪʦʢ ʩʚʦʙʦʜʥʦʡ ʧʘʤʷʪʠ), ʘ ʯʘʩʪʴ ʩʝʛʤʝʥʪʦʚ 
ʨʘʟʤʝʱʘʝʪʩʷ ʚ ʜʠʩʢʦʚʦʡ ʧʘʤʷʪʠ. ʉʝʛʤʝʥʪʳ ʦʜʥʦʡ ʧʨʦʛʨʘʤʤʳ ʤʦʛʫʪ ʟʘ-
ʥʠʤʘʪʴ ʚ ʦʧʝʨʘʪʠʚʥʦʡ ʧʘʤʷʪʠ ʥʝʩʤʝʞʥʳʝ ʫʯʘʩʪʢʠ. ɺʦ ʚʨʝʤʷ ʟʘʛʨʫʟʢʠ 
ʩʠʩʪʝʤʘ ʩʦʟʜʘʝʪ ʪʘʙʣʠʮʫ ʩʝʛʤʝʥʪʦʚ ʧʨʦʮʝʩʩʘ (ʘʥʘʣʦʛʠʯʥʫʶ ʪʘʙʣʠʮʝ 
ʩʪʨʘʥʠʮ), ʚ ʢʦʪʦʨʦʡ ʜʣʷ ʢʘʞʜʦʛʦ ʩʝʛʤʝʥʪʘ ʫʢʘʟʳʚʘʝʪʩʷ ʥʘʯʘʣʴʥʳʡ ʬʠʟʠ-
ʯʝʩʢʠʡ ʘʜʨʝʩ ʩʝʛʤʝʥʪʘ ʚ ʦʧʝʨʘʪʠʚʥʦʡ ʧʘʤʷʪʠ, ʨʘʟʤʝʨ ʩʝʛʤʝʥʪʘ, ʧʨʘʚʠʣʘ 
ʜʦʩʪʫʧʘ, ʧʨʠʟʥʘʢ ʤʦʜʠʬʠʢʘʮʠʠ, ʧʨʠʟʥʘʢ ʦʙʨʘʱʝʥʠʷ ʢ ʜʘʥʥʦʤʫ ʩʝʛʤʝʥʪʫ 
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ʟʘ ʧʦʩʣʝʜʥʠʡ ʠʥʪʝʨʚʘʣ ʚʨʝʤʝʥʠ ʠ ʥʝʢʦʪʦʨʘʷ ʜʨʫʛʘʷ ʠʥʬʦʨʤʘʮʠʷ. ɽʩʣʠ 
ʚʠʨʪʫʘʣʴʥʳʝ ʘʜʨʝʩʥʳʝ ʧʨʦʩʪʨʘʥʩʪʚʘ ʥʝʩʢʦʣʴʢʠʭ ʧʨʦʮʝʩʩʦʚ ʚʢʣʶʯʘʶʪ 
ʦʜʠʥ ʠ ʪʦʪ ʞʝ ʩʝʛʤʝʥʪ, ʪʦ ʚ ʪʘʙʣʠʮʘʭ ʩʝʛʤʝʥʪʦʚ ʵʪʠʭ ʧʨʦʮʝʩʩʦʚ ʜʝʣʘʶʪ-
ʩʷ ʩʩʳʣʢʠ ʥʘ ʦʜʠʥ ʠ ʪʦʪ ʞʝ ʫʯʘʩʪʦʢ ʦʧʝʨʘʪʠʚʥʦʡ ʧʘʤʷʪʠ, ʚ ʢʦʪʦʨʳʡ ʜʘʥ-
ʥʳʡ ʩʝʛʤʝʥʪ ʟʘʛʨʫʞʘʝʪʩʷ ʚ ʝʜʠʥʩʪʚʝʥʥʦʤ ʵʢʟʝʤʧʣʷʨʝ.  

ʉʠʩʪʝʤʘ ʩ ʩʝʛʤʝʥʪʥʦʡ ʦʨʛʘʥʠʟʘʮʠʝʡ ʬʫʥʢʮʠʦʥʠʨʫʝʪ ʘʥʘʣʦʛʠʯʥʦ 
ʩʠʩʪʝʤʝ ʩʦ ʩʪʨʘʥʠʯʥʦʡ ʦʨʛʘʥʠʟʘʮʠʝʡ: ʚʨʝʤʷ ʦʪ ʚʨʝʤʝʥʠ ʧʨʦʠʩʭʦʜʷʪ 
ʧʨʝʨrʚʘʥʠʷ, ʩʚʷʟʘʥʥʳʝ ʩ ʦʪʩʫʪʩʪʚʠʝʤ ʥʫʞʥʳʭ ʩʝʛʤʝʥʪʦʚ ʚ ʧʘʤʷʪʠ, ʧʨʠ 
ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʦʩʚʦʙʦʞʜʝʥʠʷ ʧʘʤʷʪʠ ʥʝʢʦʪʦʨʳʝ ʩʝʛʤʝʥʪʳ ʚʳʛʨʫʞʘʶʪ-
ʩʷ, ʧʨʠ ʢʘʞʜʦʤ ʦʙʨʘʱʝʥʠʠ ʢ ʦʧʝʨʘʪʠʚʥʦʡ ʧʘʤʷʪʠ ʚʳʧʦʣʥʷʝʪʩʷ ʧʨʝʦʙʨʘ-
ʟʦʚʘʥʠʝ ʚʠʨʪʫʘʣʴʥʦʛʦ ʘʜʨʝʩʘ ʚ ʬʠʟʠʯʝʩʢʠʡ. ʂʨʦʤʝ ʪʦʛʦ, ʧʨʠ ʦʙʨʘʱʝʥʠʠ 
ʢ ʧʘʤʷʪʠ ʧʨʦʚʝʨʷʝʪʩʷ, ʨʘʟʨʝʰʝʥ ʣʠ ʜʦʩʪʫʧ ʪʨʝʙʫʝʤʦʛʦ ʪʠʧʘ ʢ ʜʘʥʥʦʤʫ 
ʩʝʛʤʝʥʪʫ.  

ɺʠʨʪʫʘʣʴʥʳʡ ʘʜʨʝʩ ʧʨʠ ʩʝʛʤʝʥʪʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʧʘʤʷʪʠ ʤʦʞʝʪ ʙʳʪʴ 
ʧʨʝʜʩʪʘʚʣʝʥ ʧʘʨʦʡ (g, s), ʛʜʝ g ï ʥʦʤʝʨ ʩʝʛʤʝʥʪʘ, ʘ s ï ʩʤʝʱʝʥʠʝ ʚ ʩʝʛ-
ʤʝʥʪʝ. ʌʠʟʠʯʝʩʢʠʡ ʘʜʨʝʩ ʧʦʣʫʯʘʝʪʩʷ ʧʫʪʝʤ ʩʣʦʞʝʥʠʷ ʥʘʯʘʣʴʥʦʛʦ ʬʠʟʠ-
ʯʝʩʢʦʛʦ ʘʜʨʝʩʘ ʩʝʛʤʝʥʪʘ, ʥʘʡʜʝʥʥʦʛʦ ʚ ʪʘʙʣʠʮʝ ʩʝʛʤʝʥʪʦʚ ʧʦ ʥʦʤʝʨʫ g, 
ʠ ʩʤʝʱʝʥʠʷ s.  

ʅʝʜʦʩʪʘʪʢʦʤ ʜʘʥʥʦʛʦ ʤʝʪʦʜʘ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʧʘʤʷʪʠ ʷʚʣʷʝʪʩʷ 
ʬʨʘʛʤʝʥʪʘʮʠʷ ʥʘ ʫʨʦʚʥʝ ʩʝʛʤʝʥʪʦʚ ʠ ʙʦʣʝʝ ʤʝʜʣʝʥʥʦʝ, ʧʦ ʩʨʘʚʥʝʥʠʶ 
ʩʦ ʩʪʨʘʥʠʯʥʦʡ ʦʨʛʘʥʠʟʘʮʠʝʡ, ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʘʜʨʝʩʘ.  

ʂʘʢ ʚʠʜʥʦ ʠʟ ʥʘʟʚʘʥʠʷ, ʩʪʨʘʥʠʯʥʦ-ʩʝʛʤʝʥʪʥʳʡ ʤʝʪʦʜ ʧʨʝʜʩʪʘʚʣʷʝʪ 
ʩʦʙʦʡ ʢʦʤʙʠʥʘʮʠʶ ʩʪʨʘʥʠʯʥʦʛʦ ʠ ʩʝʛʤʝʥʪʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʧʘʤʷʪʠ ʠ 
ʚʩʣʝʜʩʪʚʠʝ ʵʪʦʛʦ ʩʦʯʝʪʘʝʪ ʚ ʩʝʙʝ ʜʦʩʪʦʠʥʩʪʚʘ ʦʙʦʠʭ ʧʦʜʭʦʜʦʚ. ɺʠʨʪʫ-
ʘʣʴʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ʧʨʦʮʝʩʩʘ ʜʝʣʠʪʩʷ ʥʘ ʩʝʛʤʝʥʪʳ, ʘ ʢʘʞʜʳʡ ʩʝʛʤʝʥʪ ʚ 
ʩʚʦʶ ʦʯʝʨʝʜʴ ʜʝʣʠʪʩʷ ʥʘ ʚʠʨʪʫʘʣʴʥʳʝ ʩʪʨʘʥʠʮʳ, ʢʦʪʦʨʳʝ ʥʫʤʝʨʫʶʪʩʷ ʚ 
ʧʨʝʜʝʣʘʭ ʩʝʛʤʝʥʪʘ. ʆʧʝʨʘʪʠʚʥʘʷ ʧʘʤʷʪʴ ʜʝʣʠʪʩʷ ʥʘ ʬʠʟʠʯʝʩʢʠʝ ʩʪʨʘ-
ʥʠʮʳ. ɿʘʛʨʫʟʢʘ ʧʨʦʮʝʩʩʘ ʚʳʧʦʣʥʷʝʪʩʷ ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʦʡ ʧʦʩʪʨʘ-
ʥʠʯʥʦ, ʧʨʠ ʵʪʦʤ ʯʘʩʪʴ ʩʪʨʘʥʠʮ ʨʘʟʤʝʱʘʝʪʩʷ ʚ ʦʧʝʨʘʪʠʚʥʦʡ ʧʘʤʷʪʠ, ʘ 
ʯʘʩʪʴ ʥʘ ʜʠʩʢʝ. ɼʣʷ ʢʘʞʜʦʛʦ ʩʝʛʤʝʥʪʘ ʩʦʟʜʘʝʪʩʷ ʩʚʦʷ ʪʘʙʣʠʮʘ ʩʪʨʘʥʠʮ, 
ʩʪʨʫʢʪʫʨʘ ʢʦʪʦʨʦʡ ʧʦʣʥʦʩʪʴʶ ʩʦʚʧʘʜʘʝʪ ʩʦ ʩʪʨʫʢʪʫʨʦʡ ʪʘʙʣʠʮʳ ʩʪʨʘʥʠʮ, 
ʠʩʧʦʣʴʟʫʝʤʦʡ ʧʨʠ ʩʪʨʘʥʠʯʥʦʤ ʨʘʩʧʨʝʜʝʣʝʥʠʠ. ɼʣʷ ʢʘʞʜʦʛʦ ʧʨʦʮʝʩʩʘ 
ʩʦʟʜʘʝʪʩʷ ʪʘʙʣʠʮʘ ʩʝʛʤʝʥʪʦʚ, ʚ ʢʦʪʦʨʦʡ ʫʢʘʟʳʚʘʶʪʩʷ ʘʜʨʝʩʘ ʪʘʙʣʠʮ 
ʩʪʨʘʥʠʮ ʜʣʷ ʚʩʝʭ ʩʝʛʤʝʥʪʦʚ ʜʘʥʥʦʛʦ ʧʨʦʮʝʩʩʘ. ɸʜʨʝʩ ʪʘʙʣʠʮʳ ʩʝʛʤʝʥ-
ʪʦʚ ʟʘʛʨʫʞʘʝʪʩʷ ʚ ʩʧʝʮʠʘʣʴʥʳʡ ʨʝʛʠʩʪʨ ʧʨʦʮʝʩʩʦʨʘ, ʢʦʛʜʘ ʘʢʪʠʚʠʟʠʨʫʝʪ-
ʩʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʧʨʦʮʝʩʩ.  

ʈʘʟʥʦʚʠʜʥʦʩʪʴʶ ʚʠʨʪʫʘʣʴʥʦʡ ʧʘʤʷʪʠ ʷʚʣʷʝʪʩʷ ʩʚʦʧʠʥʛ. ʇʨʠ ʩʚʦʧʠʥ-
ʛʝ, ʚ ʦʪʣʠʯʠʝ ʦʪ ʨʘʩʩʤʦʪʨʝʥʥʳʭ ʨʘʥʝʝ ʤʝʪʦʜʦʚ ʨʝʘʣʠʟʘʮʠʠ ʚʠʨʪʫʘʣʴʥʦʡ 
ʧʘʤʷʪʠ, ʧʨʦʮʝʩʩ ʧʝʨʝʤʝʱʘʝʪʩʷ ʤʝʞʜʫ ʧʘʤʷʪʴʶ ʠ ʜʠʩʢʦʤ ʮʝʣʠʢʦʤ, ʪʦ 
ʝʩʪʴ ʚ ʪʝʯʝʥʠʝ ʥʝʢʦʪʦʨʦʛʦ ʚʨʝʤʝʥʠ ʧʨʦʮʝʩʩ ʤʦʞʝʪ ʧʦʣʥʦʩʪʴʶ ʦʪʩʫʪʩʪ-
ʚʦʚʘʪʴ ʚ ʦʧʝʨʘʪʠʚʥʦʡ ʧʘʤʷʪʠ. ʉʫʱʝʩʪʚʫʶʪ ʨʘʟʣʠʯʥʳʝ ʘʣʛʦʨʠʪʤʳ ʚʳʙʦ-
ʨʘ ʧʨʦʮʝʩʩʦʚ ʥʘ ʟʘʛʨʫʟʢʫ ʠ ʚʳʛʨʫʟʢʫ, ʘ ʪʘʢʞʝ ʨʘʟʣʠʯʥʳʝ ʩʧʦʩʦʙʳ ʚʳʜʝ-
ʣʝʥʠʷ ʦʧʝʨʘʪʠʚʥʦʡ ʠ ʜʠʩʢʦʚʦʡ ʧʘʤʷʪʠ ʟʘʛʨʫʞʘʝʤʦʤʫ ʧʨʦʮʝʩʩʫ.  



ʃʝʢʮʠʠ ʧʦ ʠʥʬʦʨʤʘʪʠʢʝ 121 
 

 

ʃʝʢʮʠʷ 6. ʊʝʢʩʪʦʚʳʝ ʨʝʜʘʢʪʦʨʳ ʠ ʧʨʦʮʝʩʩʦʨʳ 

6.01 ʅʘʟʥʘʯʝʥʠʝ ʠ ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʪʝʢʩʪʦʚʳʭ ʧʨʦʮʝʩʩʦʨʦʚ 
 

ʂʘʞʜʳʡ ʧʦʣʴʟʦʚʘʪʝʣʴ ʢʦʤʧʴʶʪʝʨʘ ʚʩʪʨʝʯʘʝʪʩʷ ʩ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ 
ʧʦʜʛʦʪʦʚʢʠ ʪʝʭ ʠʣʠ ʠʥʳʭ ʜʦʢʫʤʝʥʪʦʚ ï ʧʠʩʝʤ, ʩʪʘʪʝʡ, ʩʣʫʞʝʙʥʳʭ ʟʘʧʠ-
ʩʦʢ, ʦʪʯʝʪʦʚ, ʨʝʢʣʘʤʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʧʦʣʥʦʡ ʧʦʜʛʦʪʦʚʢʠ ʢ ʪʠʧʦʛʨʘʬʩʢʦ-
ʤʫ ʠʟʜʘʥʠʶ ʢʥʠʛ ʠ ʞʫʨʥʘʣʦʚ (ʠʟʜʘʪʝʣʴʩʢʠʝ ʩʠʩʪʝʤʳ). ʋʜʦʙʩʪʚʦ ʠ ʵʬ-
ʬʝʢʪʠʚʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʢʦʤʧʴʶʪʝʨʦʚ ʜʣʷ ʧʦʜʛʦʪʦʚʢʠ ʪʝʢʩʪʦʚ ʧʨʠʚʝʣʠ ʢ 
ʩʦʟʜʘʥʠʶ ʤʥʦʞʝʩʪʚʘ ʨʘʟʣʠʯʥʳʭ ʧʨʦʛʨʘʤʤ ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʜʦʢʫʤʝʥʪʦʚ. 
ʊʘʢʠʝ ʧʨʦʛʨʘʤʤʳ ʥʘʟʳʚʘʶʪʩʷ ʪʝʢʩʪʦʚʳʤʠ ʧʨʦʮʝʩʩʦʨʘʤʠ (Word 
Processors). ʆʩʥʦʚʥʳʝ ʬʫʥʢʮʠʠ ʵʪʦʛʦ ʢʣʘʩʩʘ ʧʨʠʢʣʘʜʥʳʭ ʧʨʦʛʨʘʤʤ ʟʘ-
ʢʣʶʯʘʶʪʩʷ ʚ ʚʚʦʜʝ ʠ ʨʝʜʘʢʪʠʨʦʚʘʥʠʠ ʪʝʢʩʪʦʚ. ɼʦʧʦʣʥʠʪʝʣʴʥʳʝ ʬʫʥʢʮʠʠ 
ʩʦʩʪʦʷʪ ʚ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʧʨʦʮʝʩʩʦʚ ʚʚʦʜʘ ʠ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ.  

ʊʝʢʩʪʦʚʳʡ ʧʨʦʮʝʩʩʦʨ ï ʢʦʤʧʴʶʪʝʨʥʘʷ ʧʨʦʛʨʘʤʤʘ, ʠʩʧʦʣʴʟʫʝʤʘʷ ʜʣʷ 
ʥʘʧʠʩʘʥʠʷ ʠ ʤʦʜʠʬʠʢʘʮʠʠ ʜʦʢʫʤʝʥʪʦʚ, ʢʦʤʧʦʥʦʚʢʠ ʤʘʢʝʪʘ ʪʝʢʩʪʘ ʠ 
ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ ʧʨʦʩʤʦʪʨʘ ʜʦʢʫʤʝʥʪʦʚ ʚ ʪʦʤ ʚʠʜʝ, ʚ ʢʦʪʦʨʦʤ ʦʥʠ ʙʫ-
ʜʫʪ ʥʘʧʝʯʘʪʘʥʳ (ʩʚʦʡʩʪʚʦ, ʠʟʚʝʩʪʥʦʝ ʢʘʢ WYSIWYG) 

ʉʦʚʨʝʤʝʥʥʳʝ ʪʝʢʩʪʦʚʳʝ ʧʨʦʮʝʩʩʦʨʳ, ʧʦʤʠʤʦ ʬʦʨʤʘʪʠʨʦʚʘʥʠʷ 
ʰʨʠʬʪʦʚ ʠ ʘʙʟʘʮʝʚ ʠ ʧʨʦʚʝʨʢʠ ʦʨʬʦʛʨʘʬʠʠ, ʚʢʣʶʯʘʶʪ ʚʦʟʤʦʞʥʦʩʪʠ, 
ʨʘʥʝʝ ʧʨʠʩʫʱʠʤ ʣʠʰʴ ʥʘʩʪʦʣʴʥʳʤ ʠʟʜʘʪʝʣʴʩʢʠʤ ʩʠʩʪʝʤʘʤ, ʚ ʪʦʤ ʯʠʩʣʝ 
ʩʦʟʜʘʥʠʝ ʪʘʙʣʠʮ ʠ ʚʩʪʘʚʢʫ ʛʨʘʬʠʯʝʩʢʠʭ ʠʟʦʙʨʘʞʝʥʠʡ. ʅʘʠʙʦʣʝʝ ʠʟʚʝʩʪ-
ʥʳʤʠ ʧʨʠʤʝʨʘʤʠ ʪʝʢʩʪʦʚʳʭ ʧʨʦʮʝʩʩʦʨʦʚ ʷʚʣʷʶʪʩʷ Microsoft Word, Apple 
iWork Pagesʠ, OpenOffice.org Writer. 

ɹʦʣʝʝ ʩʦʚʝʨʰʝʥʥʳʝ ʪʝʢʩʪʦʚʳʝ ʧʨʦʮʝʩʩʦʨʳ ʠʤʝʶʪ ʮʝʣʳʡ ʩʧʝʢʪʨ 
ʚʦʟʤʦʞʥʦʩʪʝʡ ʧʦ ʩʦʟʜʘʥʠʶ ʜʦʢʫʤʝʥʪʦʚ (ʥʘʧʨʠʤʝʨ, ʧʦʠʩʢ ʠ ʟʘʤʝʥʘ ʩʠʤ-
ʚʦʣʦʚ, ʩʨʝʜʩʪʚʘ ʧʨʦʚʝʨʢʠ ʦʨʬʦʛʨʘʬʠʠ, ʚʩʪʘʚʢʘ ʪʘʙʣʠʮ ʠ ʜʨ.), ʠʭ ʥʘʟr-
ʚʘʶʪ ʠʥʦʛʜʘ ʪʝʢʩʪʦʚʳʤʠ ʧʨʦʮʝʩʩʦʨʘʤʠ. ʇʨʠʤʝʨʦʤ ʪʘʢʦʡ ʧʨʦʛʨʘʤʤʳ ʚ̫-
ʣʷʝʪʩʷ Word ʠʟ ʦʬʠʩʥʦʛʦ ʧʘʢʝʪʘ Microsoft Office. ʍʦʨʦʰʠʡ ʠʥʪʝʨʬʝʡʩ, 
ʧʨʠʚʣʝʢʘʪʝʣʴʥʳʡ ʠ ʧʦʥʷʪʥʳʡ ʧʦʣʴʟʦʚʘʪʝʣʶ, ʚʦ ʤʥʦʛʦʤ ʦʧʨʝʜʝʣʷʝʪ ʫʩ-
ʧʝʭ ʧʨʝʜʣʘʛʘʝʤʦʛʦ ʨʝʰʝʥʠʷ. ɼʠʘʣʦʛ ʩ ʧʦʣʴʟʦʚʘʪʝʣʝʤ ï ʚʘʞʥʘʷ ʯʘʩʪʴ 
ʠʥʪʝʨʬʝʡʩʘ. ɺʦ ʤʥʦʛʠʭ ʩʣʫʯʘʷʭ ʜʣʷ ʦʨʛʘʥʠʟʘʮʠʠ ʜʠʘʣʦʛʘ ʜʦʩʪʘʪʦʯʥʦ 
ʦʙʳʯʥʳʭ ʜʠʘʣʦʛʦʚʳʭ ʦʢʦʥ, ʦʪʢʨʳʚʘʝʤʳʭ ʚ ʥʫʞʥʳʡ ʤʦʤʝʥʪ ʩ ʚʳʜʘʯʝʡ 
ʧʦʜʭʦʜʷʱʝʛʦ ʩʦʦʙʱʝʥʠʷ. 

ʄʦʱʥʳʝ ʧʨʦʛʨʘʤʤʳ ʦʙʨʘʙʦʪʢʠ ʪʝʢʩʪʘ ï ʥʘʩʪʦʣʴʥʳʝ ʠʟʜʘʪʝʣʴʩʢʠʝ 
ʩʠʩʪʝʤʳ ï ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʧʦʜʛʦʪʦʚʢʠ ʜʦʢʫʤʝʥʪʦʚ ʢ ʧʫʙʣʠʢʘʮʠʠ. 
ʇʨʠʤʝʨ ʧʦʜʦʙʥʦʡ ʩʠʩʪʝʤʳ ï Adobe PageMaker. 

ʆʙʲʝʢʪʥʦ ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʡ ʧʦʜʭʦʜ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʨʝʘʣʠʟʦʚʘʪʴ 
ʤʝʭʘʥʠʟʤ ʚʩʪʨʘʠʚʘʥʠʷ ʠ ʚʥʝʜʨʝʥʠʷ ʦʙʲʝʢʪʦʚ (OLE ï Object Linking 
Embedding). ʕʪʦʪ ʤʝʭʘʥʠʟʤ ʧʦʟʚʦʣʷʝʪ ʢʦʧʠʨʦʚʘʪʴ ʠ ʚʩʪʘʚʣʷʪʴ ʦʙʲʝʢʪʳ 
ʠʟ ʦʜʥʦʛʦ ʧʨʠʣʦʞʝʥʠʷ ʚ ʜʨʫʛʦʝ. ʅʘʧʨʠʤʝʨ, ʨʘʙʦʪʘʷ ʩ ʜʦʢʫʤʝʥʪʦʤ ʚ ʪʝʢ-
ʩʪʦʚʦʤ ʨʝʜʘʢʪʦʨʝ Word, ʚ ʥʝʛʦ ʤʦʞʥʦ ʚʩʪʨʦʠʪʴ ʠʟʦʙʨʘʞʝʥʠʷ, ʘʥʠʤʘʮʠʶ, 
ʟʚʫʢ ʠ ʜʘʞʝ ʚʠʜʝʦʬʨʘʛʤʝʥʪʳ ʠ ʪʘʢʠʤ ʦʙʨʘʟʦʤ ʠʟ ʦʙʳʯʥʦʛʦ ʪʝʢʩʪʦʚʦʛʦ 
ʜʦʢʫʤʝʥʪʘ ʧʦʣʫʯʠʪʴ ʤʫʣʴʪʠʤʝʜʠʘ-ʜʦʢʫʤʝʥʪ. 

http://ru.wikipedia.org/wiki/WYSIWYG
http://ru.wikipedia.org/wiki/Microsoft_Word
http://ru.wikipedia.org/wiki/Apple_iWork#Pages
http://ru.wikipedia.org/wiki/Apple_iWork#Pages
http://ru.wikipedia.org/wiki/OpenOffice.org_Writer
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ʊʝʢʩʪʦʚʳʝ ʧʨʦʮʝʩʩʦʨʳ ʠʤʝʶʪ ʤʥʦʛʦ ʚʦʟʤʦʞʥʦʩʪʝʡ, ʥʘʧʨʠʤʝʨ ʬʦʨ-
ʤʘʪʠʨʦʚʘʥʠʝ ï ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ, ʠʟʤʝʥʷʶʱʝʝ ʬʦʨʤʫ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʜʦ-
ʢʫʤʝʥʪʘ. ɺ ʥʘʯʘʣʝ ʨʘʙʦʪʳ ʥʘʜ ʜʦʢʫʤʝʥʪʦʤ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʟʘʜʘʪʴ ʧʘʨʘ-
ʤʝʪʨʳ ʩʪʨʘʥʠʮʳ: ʝʝ ʬʦʨʤʘʪ (ʨʘʟʤʝʨ), ʦʨʠʝʥʪʘʮʠʶ, ʨʘʟʤʝʨ ʧʦʣʝʡ. 

ʌʦʨʤʘʪ ʬʘʡʣʘ ʦʧʨʝʜʝʣʷʝʪ ʩʧʦʩʦʙ ʭʨʘʥʝʥʠʷ ʪʝʢʩʪʘ ʚ ʬʘʡʣʝ. ʇʨʦ-
ʩʪʝʡʰʠʡ ʬʦʨʤʘʪ ʪʝʢʩʪʦʚʦʛʦ ʬʘʡʣʘ (ʊʍʊ) ʩʦʜʝʨʞʠʪ ʪʦʣʴʢʦ ʩʠʤʚʦʣʳ (ʯʠ-
ʩʣʦʚʳʝ ʢʦʜʳ ʩʠʤʚʦʣʦʚ), ʜʨʫʛʠʝ ʞʝ ʬʦʨʤʘʪʳ (DOC, RTF) ʩʦʜʝʨʞʘʪ ʜʦ-
ʧʦʣʥʠʪʝʣʴʥʳʝ ʫʧʨʘʚʣʷʶʱʠʝ ʯʠʩʣʦʚʳʝ ʢʦʜʳ, ʢʦʪʦʨʳʝ ʦʙʝʩʧʝʯʠʚʘʶʪ 
ʬʦʨʤʘʪʠʨʦʚʘʥʠʝ ʪʝʢʩʪʘ. 

ʆʩʥʦʚʥʦʝ ʥʘʟʥʘʯʝʥʠʝ ʪʝʢʩʪʦʚʳʭ ʨʝʜʘʢʪʦʨʦʚ ï ʩʦʟʜʘʚʘʪʴ ʪʝʢʩʪʦʚʳʝ 
ʬʘʡʣʳ, ʨʝʜʘʢʪʠʨʦʚʘʪʴ ʪʝʢʩʪʳ, ʧʨʦʩʤʘʪʨʠʚʘʪʴ ʠʭ ʥʘ ʵʢʨʘʥʝ, ʠʟʤʝʥʷʪʴ 
ʬʦʨʤʘʪ ʪʝʢʩʪʦʚʦʛʦ ʜʦʢʫʤʝʥʪʘ, ʨʘʩʧʝʯʘʪʳʚʘʪʴ ʝʛʦ ʥʘ ʧʨʠʥʪʝʨʝ. 

1. ʂʘʯʝʩʪʚʦ ʧʝʯʘʪʥʦʡ ʤʘʰʠʥʢʠ, ʥʝʙʦʣʴʰʦʡ ʥʘʙʦʨ ʚʦʟʤʦʞʥʦʩʪʝʡ ʧʦ 
ʨʘʙʦʪʝ ʩ ʪʝʢʩʪʦʤ: Norton Editor, ʌʦʪʦʥ, ʃʝʢʩʠʢʦʥ, MultiEdit, Chiwriter. 

2. ʀʟʜʘʪʝʣʴʩʢʦʝ ʢʘʯʝʩʪʚʦ. ʈʝʘʣʠʟʘʮʠʷ ʧʨʠʥʮʠʧʘ WYSIWYG ï What 
You See Is What You Get:  Microsoft Word,  Ventura Publishers,  Aldus Page 
Maker. 

3. ʊʝʭʥʠʯʝʩʢʠʝ ʨʝʜʘʢʪʦʨʳ, ʥʘʧʨʠʤʝʨ Tex, Latex. 
ʇʦʤʠʤʦ ʩʨʝʜʩʪʚ ʦʬʦʨʤʣʝʥʠʷ ʪʝʢʩʪʘ, ʪʝʢʩʪʦʚʳʝ ʨʝʜʘʢʪʦʨʳ ʯʘʩʪʦ 

ʩʥʘʙʞʘʶʪ ʜʦʧʦʣʥʠʪʝʣʴʥʳʤʠ ʫʪʠʣʠʪʘʤʠ, ʦʙʣʝʛʯʘʶʱʠʤʠ ʨʘʙʦʪʫ ʩ ʜʦʢʫ-
ʤʝʥʪʦʤ: ʩʨʝʜʩʪʚʘʤʠ ʧʦʠʩʢʘ ʠ ʟʘʤʝʥʳ; ʧʨʦʚʝʨʢʠ ʦʨʬʦʛʨʘʬʠʠ, ʧʫʥʢʪʫʘ-
ʮʠʠ; ʩʨʝʜʩʪʚʘʤʠ ʨʘʙʦʪʳ ʩ ʙʫʬʝʨʦʤ ʦʙʤʝʥʘ; ʩʧʨʘʚʦʯʥʦʡ ʩʠʩʪʝʤʦʡ ʧʦ 
ʧʨʦʛʨʘʤʤʝ; ʩʨʝʜʩʪʚʘʤʠ ʘʚʪʦʤʘʪʠʟʘʮʠʠ (ʥʘʧʠʩʘʥʠʝ ʩʮʝʥʘʨʠʝʚ ʠʣʠ ʤʘʢ-
ʨʦʩʦʚ). 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʦʱʥʳʡ ʪʝʢʩʪʦʚʦʡ ʧʨʦʮʝʩʩʦʨ ʩʦʩʪʦʠʪ ʠʟ ʪʝʢʩʪʦʚʦʛʦ 
ʦʢʥʘ ʜʣʷ ʚʚʦʜʘ ʪʝʢʩʪʘ, ʙʠʙʣʠʦʪʝʢʠ ʵʣʝʤʝʥʪʦʚ ʬʦʨʤʘʪʠʨʦʚʘʥʠʷ, ʠʥʪʝʨ-
ʧʨʝʪʘʪʦʨʘ ʵʪʠʭ ʵʣʝʤʝʥʪʦʚ, ʨʷʜʘ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʭ ʧʨʦʛʨʘʤʤ ʜʣʷ ʩʦʟʜʘ-
ʥʠʷ ʠ ʬʦʨʤʘʪʠʨʦʚʘʥʠʷ ʚʥʝʰʥʠʭ ʦʙʲʝʢʪʦʚ ʠ ʥʘʙʦʨʘ ʫʪʠʣʠʪ, ʦʙʣʝʛʯʘʁ-
ʱʠʭ ʨʘʙʦʪʫ ʩ ʜʦʢʫʤʝʥʪʦʤ. ʄʦʱʥʳʝ ʧʨʦʮʝʩʩʦʨʳ ʩʥʘʙʞʘʶʪ ʥʘʙʦʨʦʤ ʢʦʥ-
ʚʝʨʪʦʨʦʚ, ʢʦʪʦʨʳʝ ʧʝʨʝʚʦʜʷʪ ʵʣʝʤʝʥʪʳ ʜʨʫʛʦʛʦ ʪʝʢʩʪʦʚʦʛʦ ʨʝʜʘʢʪʦʨʘ ʚ 
ʢʦʤʘʥʜʳ ʜʘʥʥʦʛʦ. 

ʅʘʠʙʦʣʝʝ ʠʟʚʝʩʪʥʳʝ ʥʳʥʝ ʨʝʜʘʢʪʦʨʳ ʪʝʢʩʪʦʚ ʤʦʞʥʦ ʫʩʣʦʚʥʦ ʨʘʟ-
ʜʝʣʠʪʴ çʧʦ ʩʧʝʮʠʘʣʠʟʘʮʠʠè ʥʘ ʪʨʠ ʛʨʫʧʧʳ: 

¶ ʧʨʦʮʝʩʩʦʨʳ ʦʙʱʝʛʦ ʥʘʟʥʘʯʝʥʠʷ (ʃʝʢʩʠʢʦʥ, Microsoft Word, 
WordPerfect ʠ ʜʨ.); 

¶ ʨʝʜʘʢʪʦʨʳ ʥʘʫʯʥʳʭ ʜʦʢʫʤʝʥʪʦʚ (ChiWriter, ʊɽʍ ʠ ʜʨ.); 

¶ ʨʝʜʘʢʪʦʨʳ ʠʩʭʦʜʥʳʭ ʪʝʢʩʪʦʚ ʧʨʦʛʨʘʤʤ (Multi-Edit ʠ ʚʩʪʨʦʝʥʥʳʝ 
ʨʝʜʘʢʪʦʨʳ ʩʠʩʪʝʤ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ BASIC, Pascal, ʉʠ). 

6.02 ʆʩʥʦʚʥʳʝ ʬʫʥʢʮʠʠ ʪʝʢʩʪʦʚʳʭ ʧʨʦʮʝʩʩʦʨʦʚ: 
 

¶ ʩʦʟʜʘʥʠʝ ʜʦʢʫʤʝʥʪʦʚ; 

¶ ʨʝʜʘʢʪʠʨʦʚʘʥʠʝ ʜʦʢʫʤʝʥʪʦʚ: ʧʝʨʝʤʝʱʝʥʠʝ ʧʦ ʪʝʢʩʪʫ, ʚʩʪʘʚʢʘʤʠ 
ʟʘʤʝʥʘ ʩʠʤʚʦʣʦʚ, ʫʜʘʣʝʥʠʝ, ʧʝʨʝʤʝʱʝʥʠʝ, ʢʦʧʠʨʦʚʘʥʠʝ, ʧʦʠʩʢ ʠ 
ʟʘʤʝʥʘ ʬʨʘʛʤʝʥʪʦʚ ʪʝʢʩʪʘ, ʦʪʤʝʥʘ ʢʦʤʘʥʜ; ʚʩʪʘʚʢʘ ʬʨʘʛʤʝʥʪʦʚ 
ʜʨʫʛʠʭ ʜʦʢʫʤʝʥʪʦʚ ʠʣʠ ʮʝʣʳʭ ʜʦʢʫʤʝʥʪʦʚ ʠ ʪ.ʜ.; 
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¶ ʩʦʭʨʘʥʝʥʠʝ ʜʦʢʫʤʝʥʪʦʚ ʚʦ ʚʥʝʰʥʝʡ ʧʘʤʷʪʠ (ʥʘ ʜʠʩʢʘʭ); 

¶ ʯʪʝʥʠʝ ʠʟ ʚʥʝʰʥʝʡ ʧʘʤʷʪʠ; 

¶ ʬʦʨʤʘʪʠʨʦʚʘʥʠʝ ʜʦʢʫʤʝʥʪʦʚ, ʪ.ʝ. ʚʳʧʦʣʥʝʥʠʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ, 
ʠʟʤʝʥʷʶʱʠʭ ʬʦʨʤʫ (ʚʥʝʰʥʠʡ ʚʠʜ) ʜʦʢʫʤʝʥʪʘ: ʦʬʦʨʤʣʝʥʠʝ ʦʪ-
ʜʝʣʴʥʳʭ ʩʠʤʚʦʣʦʚ ʠ ʘʙʟʘʮʝʚ, ʩʪʨʘʥʠʮ, ʜʦʢʫʤʝʥʪʘ ʚ ʮʝʣʦʤ ï ʠʟ-
ʤʝʥʝʥʠʝ ʜʣʠʥʳ ʩʪʨʦʢʠ, ʤʝʞʩʪʨʦʯʥʦʛʦ ʨʘʩʩʪʦʷʥʠʷ, ʚʳʨʘʚʥʠʚʘʥʠʷ 
ʪʝʢʩʪʘ, ʠʟʤʝʥʝʥʠʝ ʰʨʠʬʪʘ, ʝʛʦ ʨʘʟʤʝʨʘ, ʧʨʠʤʝʥʝʥʠʝ ʨʘʟʣʠʯʥʦʛʦ 
ʥʘʯʝʨʪʘʥʠʷ ʰʨʠʬʪʦʚ ʠ ʪ.ʜ.; 

¶ ʧʝʯʘʪʴ ʜʦʢʫʤʝʥʪʦʚ (ʠʣʠ ʠʭ ʥʝʢʦʪʦʨʦʡ ʯʘʩʪʠ); 

¶ ʘʚʪʦʤʘʪʠʯʝʩʢʦʝ ʩʦʩʪʘʚʣʝʥʠʝ ʦʛʣʘʚʣʝʥʠʡ ʠ ʫʢʘʟʘʪʝʣʝʡ ʚ ʜʦʢʫʤʝʥʪʝ; 

¶ ʩʦʟʜʘʥʠʝ ʠ ʬʦʨʤʘʪʠʨʦʚʘʥʠʝ ʪʘʙʣʠʮ; 

¶ ʚʥʝʜʨʝʥʠʝ ʚ ʜʦʢʫʤʝʥʪ ʨʠʩʫʥʢʦʚ, ʬʦʨʤʫʣ ʠ ʜʨ.; 

¶ ʧʨʦʚʝʨʢʘ ʧʫʥʢʪʫʘʮʠʠ ʠ ʦʨʬʦʛʨʘʬʠʠ. 
ɼʨʫʛʠʝ ʬʫʥʢʮʠʠ ʦʙʨʘʙʦʪʢʠ ʪʝʢʩʪʘ ʚʢʣʶʯʘʝʪ ʧʨʦʚʝʨʢʫ ʦʨʬʦʛʨʘʬʠʠ 

(ʥʘ ʩʘʤʦʤ ʜʝʣʝ ʧʨʦʚʝʨʢʠ ʚ ʦʪʥʦʰʝʥʠʠ ʉʣʦʚʘʨʥʳʝ), çʛʨʘʤʤʘʪʠʢʠè (ʯʝʢʠ 
ʥʘ, ʢʘʟʘʣʦʩʴ ʙʳ, ʧʨʦʩʪʳʝ ʛʨʘʤʤʘʪʠʯʝʩʢʠʝ ʦʰʠʙʢʠ), ʠ çʊʝʟʘʫʨʫʩè ʬʫʥʢ-
ʮʠʠ (ʥʘʭʦʜʠʪ ʩʣʦʚʘ ʩ ʘʥʘʣʦʛʠʯʥʳʤʠ ʠʣʠ ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʤʠ ʟʥʘʯʝʥʠʷ-
ʤʠ). ɼʨʫʛʠʝ ʦʙʱʠʝ ʬʫʥʢʮʠʠ ʚʢʣʶʯʘʶʪ ʚ ʩʝʙʷ ʩʦʚʤʝʩʪʥʦʝ ʨʝʜʘʢʪʠʨʦʚʘ-
ʥʠʝ, ʢʦʤʤʝʥʪʘʨʠʠ ʠ ʘʥʥʦʪʘʮʠʠ, ʧʦʜʜʝʨʞʢʫ ʠʟʦʙʨʘʞʝʥʠʡ ʠ ʜʠʘʛʨʘʤʤ ʠ 
ʚʥʫʪʨʝʥʥʠʭ ʧʝʨʝʢʨʝʩʪʥʳʭ ʩʩʳʣʦʢ. 

ʊʝʢʩʪʦʚʳʝ ʧʨʦʮʝʩʩʦʨʳ ʤʦʞʥʦ ʦʪʣʠʯʠʪʴ ʦʪ ʨʷʜʘ ʜʨʫʛʠʭ ʩʚʷʟʘʥʥʳʭ ʩ 
ʥʠʤʠ ʬʦʨʤ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ. 

ʊʝʢʩʪʦʚʳʝ ʨʝʜʘʢʪʦʨʳ ʙʳʣʠ ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʘʤʠ ʪʝʢʩʪʦʚʳʭ ʧʨʦʮʝʩ-
ʩʦʨʦʚ. ʊʝʢʩʪʦʚʳʝ ʨʝʜʘʢʪʦʨʳ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʦʩʥʦʚ-
ʥʦʤ ʜʣʷ ʧʨʦʛʨʘʤʤʠʩʪʦʚ, ʚʝʙ-ʩʘʡʪ ʜʠʟʘʡʥʝʨʦʚ, ʘʜʤʠʥʠʩʪʨʘʪʦʨʦʚ ʢʦʤʧʴ-
ʶʪʝʨʥʦʡ ʩʠʩʪʝʤʳ ʠ, ʚ ʩʣʫʯʘʝ LaTeX, ʤʘʪʝʤʘʪʠʢʦʚ ʠ ʫʯʝʥʳʭ (ʜʣʷ ʩʣʦʞ-
ʥʳʭ ʬʦʨʤʫʣ ʠ ʩʩʳʣʦʢ ʚ ʨʝʜʢʠʭ ʷʟʳʢʦʚ).  

ʇʦʯʪʠ ʚʩʝ ʪʝʢʩʪʦʚʳʝ ʧʨʦʮʝʩʩʦʨʳ ʧʦʟʚʦʣʷʶʪ ʧʦʣʴʟʦʚʘʪʝʣʷʤ ʠʩʧʦʣʴ-
ʟʦʚʘʪʴ ʩʪʠʣʠ, ʢʦʪʦʨʳʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʬʦʨʤʘʪʠʨʦʚʘ-
ʥʠʷ ʪʝʢʩʪʘ ʪʝʣʘ, ʟʘʛʦʣʦʚʢʦʚ, ʧʦʜʟʘʛʦʣʦʚʢʦʚ, ʚʳʜʝʣʝʥʥʦʛʦ ʪʝʢʩʪʘ. 

ʉʪʠʣʠ ʧʦʟʚʦʣʷʶʪ ʟʥʘʯʠʪʝʣʴʥʦ ʫʧʨʦʩʪʠʪʴ ʫʧʨʘʚʣʝʥʠʝ ʬʦʨʤʘʪʠʨʦʚʘ-
ʥʠʝʤ ʙʦʣʴʰʠʭ ʜʦʢʫʤʝʥʪʦʚ, ʪʘʢ ʢʘʢ ʠʟʤʝʥʝʥʠʝ ʩʪʠʣʷ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʠʟ-
ʤʝʥʷʝʪ ʚʝʩʴ ʪʝʢʩʪ. ɼʘʞʝ ʚ ʢʦʨʦʪʢʠʭ ʜʦʢʫʤʝʥʪʘʭ ʧʨʠʤʝʥʝʥʠʝ ʩʪʠʣʝʡ ʤʦ-
ʞʝʪ ʩʵʢʦʥʦʤʠʪʴ ʤʥʦʛʦ ʚʨʝʤʝʥʠ ʧʨʠ ʬʦʨʤʘʪʠʨʦʚʘʥʠʠ. 

ʂʨʦʤʝ ʪʦʛʦ, ʩʦʚʨʝʤʝʥʥʳʝ ʧʨʦʛʨʘʤʤʳ ʧʦʟʚʦʣʷʶʪ ʚʢʣʶʯʘʪʴ ʚ ʪʝʢʩʪ, 
ʛʨʘʬʠʯʝʩʢʠʝ ʦʙʲʝʢʪʳ: ʨʠʩʫʥʢʠ, ʜʠʘʛʨʘʤʤʳ, ʬʦʪʦʛʨʘʬʠʠ. ʊʘʢʠʤ ʦʙʨʘ-
ʟʦʤ, ʦʪ ʧʦʥʷʪʠʷ çʧʨʦʩʪʦʡ ʪʝʢʩʪ ʢʘʢ ʦʙʲʝʢʪ ʦʙʨʘʙʦʪʢʠ ʪʝʢʩʪʦʚʦʛʦ ʨʝʜʘʢ-
ʪʦʨʘè ʤʳ ʧʨʠʭʦʜʠʤ ʢ ʧʦʥʷʪʠʶ çʪʝʢʩʪʦʚʳʡ ʜʦʢʫʤʝʥʪ ʢʘʢ ʦʙʲʝʢʪ ʦʙʨʘʙʦʪ-
ʢʠ ʪʝʢʩʪʦʚʦʛʦ ʧʨʦʮʝʩʩʦʨʘè. ʌʘʡʣ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʡ ʩʦʙʦʡ ʪʝʢʩʪʦʚʳʡ ʜʦ-
ʢʫʤʝʥʪ, ʩʦʜʝʨʞʠʪ, ʧʦʤʠʤʦ ʘʣʬʘʚʠʪʥʦ-ʮʠʬʨʦʚʳʭ ʩʠʤʚʦʣʦʚ, ʦʙʰʠʨʥʫʶ 
ʜʚʦʠʯʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʦ ʬʦʨʤʘʪʠʨʦʚʘʥʠʠ ʪʝʢʩʪʘ, ʘ ʪʘʢʞʝ ʛʨʘʬʠʯʝʩʢʠʝ 
ʦʙʲʝʢʪʳ. 

ʅʘʯʠʥʘʶʱʠʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʠʥʦʛʜʘ ʟʘʧʫʪʳʚʘʝʪ ʨʘʟʣʠʯʥʦʝ ʪʦʣʢʦʚʘ-
ʥʠʝ ʘʥʛʣʠʡʩʢʠʭ ʪʝʨʤʠʥʦʚ çText Editorè (ʈʝʜʘʢʪʦʨ ʪʝʢʩʪʦʚ), çText 
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Processorè (ʊʝʢʩʪʦʚʳʡ ʧʨʦʮʝʩʩʦʨ) ʠ çWord Processorè (çʇʨʦʮʝʩʩʦʨ 
ʩʣʦʚè). ʊʝʢʩʪʦʚʳʤ ʧʨʦʮʝʩʩʦʨʦʤ ʦʙʳʯʥʦ ʥʘʟʳʚʘʶʪ ʤʦʱʥʳʡ ʪʝʢʩʪʦʚʳʡ 
ʨʝʜʘʢʪʦʨ, ʨʘʩʧʦʣʘʛʘʶʱʠʡ ʨʘʟʚʠʪʳʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʧʦ ʦʙʨʘʙʦʪʢʝ ʪʝʢ-
ʩʪʦʚʳʭ ʜʦʢʫʤʝʥʪʦʚ. 

ʇʨʠ ʚʳʙʦʨʝ ʪʝʢʩʪʦʚʦʛʦ ʨʝʜʘʢʪʦʨʘ ʜʣʷ ʨʘʙʦʪʳ ʚʳ ʜʦʣʞʥʳ ʫʯʠʪʳʚʘʪʴ 
ʤʥʦʛʠʝ ʬʘʢʪʦʨʳ: ʠ ʩʣʦʞʥʦʩʪʴ ʚʘʰʠʭ ʜʦʢʫʤʝʥʪʦʚ, ʠ ʤʘʩʰʪʘʙ (ʦʙʲʝʤʳ) 
ʪʝʢʩʪʦʚ, ʠ ʪʨʝʙʦʚʘʥʠʷ ʢ ʢʘʯʝʩʪʚʫ ʜʦʢʫʤʝʥʪʘ ʥʘ ʙʫʤʘʛʝ, ʠ ʭʘʨʘʢʪʝʨ ʤʘʪʝ-
ʨʠʘʣʦʚ (ʥʘʧʨʠʤʝʨ, ʧʨʦʩʪʘʷ ʙʝʣʣʝʪʨʠʩʪʠʢʘ ʠʣʠ ʪʘʙʣʠʮʳ, ʬʦʨʤʫʣʳ, 
ʫʨʘʚʥʝʥʠʷ ʠ ʪ.ʧ.).  

 

6.03  AkelPad + Portable 
 

AkelPad ï ʪʝʢʩʪʦʚʳʡ ʨʝʜʘʢʪʦʨ ʩ ʦʪʢʨʳʪʳʤ ʠʩʭʦʜʥʳʤ ʢʦʜʦʤ, ʩʦʟʜʘʥ-
ʥʳʡ, ʯʪʦʙʳ ʙʳʪʴ ʤʘʣʝʥʴʢʠʤ ʠ ʙʳʩʪʨʳʤ. ɺʦʟʤʦʞʥʦʩʪʠ: 
¶ ʆʜʥʦʦʢʦʥʥʳʡ ʨʝʞʠʤ (SDI), ʤʥʦʛʦʦʢʦʥʥʳʡ ʨʝʞʠʤ (MDI). 

¶ ʈʝʜʘʢʪʠʨʦʚʘʥʠʝ ʬʘʡʣʦʚ ʨʘʟʤʝʨʦʤ ʙʦʣʝʝ 64K (ʚʦʦʙʱʝ, ʨʘʟʤʝʨ ʨʝ-
ʜʘʢʪʠʨʫʝʤʦʛʦ ʬʘʡʣʘ ʪʝʦʨʝʪʠʯʝʩʢʠ ʥʝ ʦʛʨʘʥʠʯʝʥ). 

¶ ʇʦʣʥʘʷ ʧʦʜʜʝʨʞʢʘ Unicode ʩʪʨʦʢ ʥʘ Unicode ʩʠʩʪʝʤʘʭ. 

¶ ʈʘʙʦʪʘ ʩ ʢʦʜʠʨʦʚʢʘʤʠ Unicode (UTF-16 little endian, UTF-16 big en-
dian, UTF-8). 

¶ ʈʘʙʦʪʘ ʩ ʣʶʙʦʡ ʢʦʜʦʚʦʡ ʩʪʨʘʥʠʮʝʡ, ʫʩʪʘʥʦʚʣʝʥʥʦʡ ʚ ʩʠʩʪʝʤʝ.  

¶ ʈʘʙʦʪʘ ʩ DOS/Windows ʠ Unix ʬʦʨʤʘʪʘʤʠ ʧʝʨʝʚʦʜʘ ʩʪʨʦʢʠ (ʚ ʪʦʤ 
ʯʠʩʣʝ ʩʦʭʨʘʥʝʥʠʝ). 

¶ ʇʨʝʜʧʨʦʩʤʦʪʨ ʦʪʢʨʳʪʠʷ ʬʘʡʣʦʚ. 

¶ ʂʦʨʨʝʢʪʥʦʝ ʦʪʦʙʨʘʞʝʥʠʝ ʧʩʝʚʜʦʛʨʘʬʠʢʠ. 

¶ ʈʝʜʘʢʪʠʨʦʚʘʥʠʝ ʬʘʡʣʦʚ ʩ ʘʪʨʠʙʫʪʦʤ "Read Only". 

¶ ʇʨʝʜʫʧʨʝʞʜʝʥʠʝ ʧʨʠ ʧʦʧʳʪʢʝ ʦʪʢʨʳʪʴ ʙʠʥʘʨʥʦʡ ʬʘʡʣ. 

¶ ʄʥʦʛʦʫʨʦʚʥʝʚʳʡ ʦʪʢʘʪ ʜʝʡʩʪʚʠʡ. 

¶ ʇʦʠʩʢ/ʟʘʤʝʥʘ ʩʪʨʦʢ ʪʝʢʩʪʘ, escape-ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ, ʘ ʪʘʢʞʝ 
ʧʦʠʩʢ/ʟʘʤʝʥʘ ʧʦ ʰʝʩʪʥʘʜʮʘʪʠʨʠʯʥʦʤʫ ʢʦʜʫ. 

¶ ɿʘʧʦʤʠʥʘʥʠʝ ʢʦʜʠʨʦʚʢʠ ʬʘʡʣʘ. 

¶ ɿʘʧʦʤʠʥʘʥʠʝ ʧʦʟʠʮʠʠ ʢʘʨʝʪʢʠ ʚ ʬʘʡʣʝ. 

¶ ʉʧʠʩʦʢ ʧʦʩʣʝʜʥʠʭ ʩʪʨʦʢ ʧʦʠʩʢʘ/ʟʘʤʝʥʳ. 

¶ ʉʧʠʩʦʢ ʧʦʩʣʝʜʥʠʭ ʦʪʨʳʪʳʭ ʬʘʡʣʦʚ. 

¶ ʇʦʜʜʝʨʞʢʘ ʧʣʘʛʠʥʦʚ. 

¶ ʇʦʜʜʝʨʞʢʘ ʷʟʳʢʦʚʳʭ ʤʦʜʫʣʝʡ. 

¶ ʇʝʯʘʪʴ. 

ʗʟʳʢ ʠʥʪʝʨʬʝʡʩʘ: ʄʥʦʛʦʷʟʳʯʥʳʡ (ʚ ʪ.ʯ. ʨʫʩʩʢʠʡ). ʊʠʧ ʣʠʮʝʥʟʠʠ: 
Open Source. 

 

http://soft.oszone.net/program/1702/AkelPad/
http://soft.oszone.net/license-info/5.html
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6.04 ʇʦʧʫʣʷʨʥʳʝ ʪʝʢʩʪʦʚʳʝ ʨʝʜʘʢʪʦʨʳ ʚ ʈʦʩʩʠʠ 
 

ʉʘʤʳʤ ʧʦʧʫʣʷʨʥʳʤ ʪʝʢʩʪʦʚʳʤ ʨʝʜʘʢʪʦʨʦʤ ʚ ʈʦʩʩʠʠ ʙʳʣ ʜʦ ʥʝʜʘʚ-
ʥʝʛʦ ʚʨʝʤʝʥʠ ʃʝʢʩʠʢʦʥ, ʩʦʟʜʘʥʥʳʡ ʙʦʣʝʝ ʜʝʩʷʪʠ ʣʝʪ ʥʘʟʘʜ ɽ.ʅ. ɺʝʩʝʣʦ-
ʚʳʤ. ʃʝʢʩʠʢʦʥ ʧʨʦʩʪ ʚ ʦʙʨʘʱʝʥʠʠ ʠ ʵʢʩʧʣʫʘʪʘʮʠʠ, ʧʦʟʚʦʣʷʝʪ ʛʦʪʦʚʠʪʴ 
ʩʣʦʞʥʳʝ ʜʦʢʫʤʝʥʪʳ ʠ ʦʙʣʘʜʘʝʪ ʤʘʩʩʦʡ ʜʨʫʛʠʭ ʜʦʩʪʦʠʥʩʪʚ, ʙʣʘʛʦʜʘʨʷ 
ʢʦʪʦʨʳʤ ʦʥ ʚʧʦʣʥʝ ʫʜʦʚʣʝʪʚʦʨʷʝʪ ʙʦʣʴʰʠʥʩʪʚʦ ʨʦʩʩʠʡʩʢʠʭ ʧʦʣʴʟʦʚʘʪʝ-
ʣʝʡ.  

ʈʘʟʫʤʝʝʪʩʷ, ʩ ʧʦʤʦʱʴʶ ʃʝʢʩʠʢʦʥʘ ʤʦʞʥʦ ʧʦʜʛʦʪʦʚʠʪʴ ʠ ʪʝʢʩʪ ʧʨʦ-
ʛʨʘʤʤʳ, ʘ ʩ ʧʦʤʦʱʴʶ Multi-Edit ï ʜʦʢʫʤʝʥʪ ʦʙʱʝʛʦ ʥʘʟʥʘʯʝʥʠʷ. çʉʧʝ-
ʮʠʘʣʠʟʘʮʠʷè ʨʝʜʘʢʪʦʨʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʚ ʥʝʤ ʜʦʙʘʚʣʝʥʳ (ʠʣʠ 
ʦʧʪʠʤʠʟʠʨʦʚʘʥʳ) ʬʫʥʢʮʠʠ, ʢʦʪʦʨʳʝ ʥʝʦʙʭʦʜʠʤʳ ʜʣʷ ʦʙʩʣʫʞʠʚʘʥʠʷ ʜʦ-
ʢʫʤʝʥʪʦʚ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʪʠʧʘ. ʅʘʧʨʠʤʝʨ, Multi-Edit ʧʦʟʚʦʣʷʝʪ ʚʳʜʝʣʷʪʴ 
ʮʚʝʪʦʤ ʩʤʳʩʣʦʚʳʝ ʩʝʛʤʝʥʪʳ ʠʩʭʦʜʥʳʭ ʪʝʢʩʪʦʚ ʧʨʦʛʨʘʤʤ, ChiWriter ʫʜʦ-
ʙʝʥ ʜʣʷ ʥʘʙʦʨʘ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʚʳʨʘʞʝʥʠʡ ʠ ʪ.ʜ. ʂʨʦʤʝ ʪʦʛʦ, ʦʩʦʙʦʝ 
ʤʝʩʪʦ ʚ ʛʨʫʧʧʝ ʧʘʢʝʪʦʚ, ʨʘʙʦʪʘʶʱʠʭ ʩ ʜʦʢʫʤʝʥʪʘʤʠ, ʟʘʥʠʤʘʶʪ ʪʘʢ ʥʘʟʳ-
ʚʘʝʤʳʝ ʠʟʜʘʪʝʣʴʩʢʠʝ ʩʠʩʪʝʤʳ ï Aldus PageMaker, Corel Ventura, 
QuarkXPress. ʂʘʢ ʧʨʘʚʠʣʦ, ʠʟʜʘʪʝʣʴʩʢʠʝ ʩʠʩʪʝʤʳ ʠʩʧʦʣʴʟʫʶʪʩʷ ʪʦʣʴʢʦ 
ʜʣʷ ʧʦʜʛʦʪʦʚʢʠ ʥʘʙʨʘʥʥʦʛʦ ʜʦʢʫʤʝʥʪʘ ʢ ʪʠʨʘʞʠʨʦʚʘʥʠʶ (ʚʝʨʩʪʢʘ, ʤʘʢʝ-
ʪʠʨʦʚʘʥʠʝ ʠʟʜʘʥʠʷ). ɼʣʷ ʥʘʙʦʨʘ ʪʝʢʩʪʘ ʫʜʦʙʥʝʝ ʧʨʠʤʝʥʷʪʴ ʪʝʢʩʪʦʚʳʝ 
ʧʨʦʮʝʩʩʦʨʳ (ʪʠʧʘ Word), ʘ ʜʣʷ ʩʦʟʜʘʥʠʷ ʠʣʣʶʩʪʨʘʮʠʡ ï ʛʨʘʬʠʯʝʩʢʠʝ 
ʩʠʩʪʝʤʳ (ʪʠʧʘ CorelDRAW!). 

6.05 ʊʝʢʩʪʦʚʳʡ ʧʨʦʮʝʩʩʦʨ Word 

1. Word ï ʵʪʦ ʧʨʠʣʦʞʝʥʠʝ Windows  
 

ɺ ʥʘʰʝʤ ʢʫʨʩʝ ʤʳ ʠʟʫʯʘʝʤ ʦʩʥʦʚʳ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ ʜʦʢʫʤʝʥʪʦʚ ʥʘ 
ʧʨʠʤʝʨʝ ʪʝʢʩʪʦʚʦʛʦ ʧʨʦʮʝʩʩʦʨʘ Word ʬʠʨʤʳ Microsoft. ʕʪʦ ʩʚʷʟʘʥʦ ʥʝ 
ʪʦʣʴʢʦ (ʠ ʥʝ ʩʪʦʣʴʢʦ) ʩ ʠʩʢʣʶʯʠʪʝʣʴʥʳʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʵʪʦʡ ʧʨʦʛʨʘʤ-
ʤʳ. ɼʝʣʦ ʚ ʪʦʤ, ʯʪʦ Word ï ʦʜʠʥ ʠʟ ʦʩʥʦʚʥʳʭ ʵʣʝʤʝʥʪʦʚ ʦʬʠʩʥʦʡ ʪʝʭʥʦ-
ʣʦʛʠʠ. 

Word ï ʵʪʦ ʧʨʠʣʦʞʝʥʠʝ Windows, ʧʨʝʜʥʘʟʥʘʯʝʥʥʦʝ ʜʣʷ ʩʦʟʜʘʥʠʷ, 
ʧʨʦʩʤʦʪʨʘ, ʤʦʜʠʬʠʢʘʮʠʠ ʠ ʧʝʯʘʪʠ ʪʝʢʩʪʦʚʳʭ ʜʦʢʫʤʝʥʪʦʚ (ʦʩʦʙʝʥʥʦʩʪʠ 
ʚʝʨʩʠʠ Word 2000, ʧʦʷʚʠʚʰʝʡʩʷ ʚ 1999 ʛʦʜʫ ʥʘ ʨʦʩʩʠʡʩʢʦʤ ʨʳʥʢʝ, ʥʝ 
ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʚ ʩʠʣʫ ʧʦʢʘ ʝʱʝ ʤʘʣʦʡ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ). 

Word ï ʦʜʥʘ ʠʟ ʩʘʤʳʭ ʩʦʚʝʨʰʝʥʥʳʭ ʧʨʦʛʨʘʤʤ ʚ ʢʣʘʩʩʝ ʪʝʢʩʪʦʚʳʭ 
ʧʨʦʮʝʩʩʦʨʦʚ, ʢʦʪʦʨʘʷ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʚʳʧʦʣʥʝʥʠʝ ʩʦʪʝʥ ʦʧʝʨʘʮʠʡ ʥʘʜ 
ʪʝʢʩʪʦʚʦʡ ʠ ʛʨʘʬʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʝʡ. ʉ ʧʦʤʦʱʴʶ Word ʤʦʞʥʦ ʙʳʩʪʨʦ 
ʠ ʩ ʚʳʩʦʢʠʤ ʢʘʯʝʩʪʚʦʤ ʧʦʜʛʦʪʦʚʠʪʴ ʣʶʙʦʡ ʜʦʢʫʤʝʥʪ ï ʦʪ ʧʨʦʩʪʦʡ ʟʘʧʠʩ-
ʢʠ ʜʦ ʦʨʠʛʠʥʘʣ-ʤʘʢʝʪʘ ʩʣʦʞʥʦʛʦ ʠʟʜʘʥʠʷ. ʀʟʜʘʪʝʣʴʩʢʠʝ ʚʦʟʤʦʞʥʦʩʪʠ 
ʧʨʦʮʝʩʩʦʨʘ Word ʪʘʢ ʚʝʣʠʢʠ, ʯʪʦ ʧʦʯʪʠ ʣʶʙʫʶ ʢʥʠʛʫ ʤʦʞʥʦ ʧʦʜʛʦʪʦʚʠʪʴ 

ʢ ʧʝʯʘʪʠ, ʥʝ ʧʨʠʙʝʛʘʷ ʢ ʫʩʣʫʛʘʤ ʠʟʜʘʪʝʣʴʩʢʠʭ ʩʠʩʪʝʤ.  
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ɺʦ-ʧʝʨʚʳʭ, Word ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʚʳʧʦʣʥʷʪʴ ʚʩʝ ʙʝʟ ʠʩʢʣʶʯʝʥʠʷ 
ʪʨʘʜʠʮʠʦʥʥʳʝ ʦʧʝʨʘʮʠʠ ʥʘʜ ʪʝʢʩʪʦʤ, ʧʨʝʜʫʩʤʦʪʨʝʥʥʳʝ ʚ ʩʦʚʨʝʤʝʥʥʦʡ 
ʢʦʤʧʴʶʪʝʨʥʦʡ ʪʝʭʥʦʣʦʛʠʠ: 

¶ ʥʘʙʦʨ ʠ ʤʦʜʠʬʠʢʘʮʠʷ ʥʝʬʦʨʤʘʪʠʨʦʚʘʥʥʦʡ ʘʣʬʘʚʠʪʥʦ-ʮʠʬʨʦʚʦʡ 
ʠʥʬʦʨʤʘʮʠʠ; 

¶ ʬʦʨʤʘʪʠʨʦʚʘʥʠʝ ʩʠʤʚʦʣʦʚ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʤʥʦʞʝʩʪʚʘ ʰʨʠʬʪʦʚ 
True Type ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʩʪʠʣʝʡ ʠ ʨʘʟʤʝʨʦʚ; 

¶ ʬʦʨʤʘʪʠʨʦʚʘʥʠʝ ʩʪʨʘʥʠʮ (ʚʢʣʶʯʘʷ ʢʦʣʦʥʪʠʪʫʣʳ ʠ ʩʥʦʩʢʠ); 

¶ ʬʦʨʤʘʪʠʨʦʚʘʥʠʝ ʜʦʢʫʤʝʥʪʘ ʚ ʮʝʣʦʤ (ʘʚʪʦʤʘʪʠʯʝʩʢʦʝ ʩʦʩʪʘʚʣʝ-
ʥʠʝ ʦʛʣʘʚʣʝʥʠʷ ʠ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʫʢʘʟʘʪʝʣʝʡ); 

¶ ʧʨʦʚʝʨʢʘ ʧʨʘʚʦʧʠʩʘʥʠʷ, ʧʦʜʙʦʨ ʩʠʥʦʥʠʤʦʚ ʠ ʘʚʪʦʤʘʪʠʯʝʩʢʠʡ ʧʝ-
ʨʝʥʦʩ ʩʣʦʚ. 

ɺʦ-ʚʪʦʨʳʭ, ʚ ʧʨʦʮʝʩʩʦʨʝ Word ʨʝʘʣʠʟʦʚʘʥʳ ʚʦʟʤʦʞʥʦʩʪʠ ʥʦʚʝʡʰʝʡ 
ʪʝʭʥʦʣʦʛʠʠ ʩʚʷʟʳʚʘʥʠʷ ʠ ʚʩʪʨʘʠʚʘʥʠʷ ʦʙʲʝʢʪʦʚ, ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʷʝʪ 
ʚʢʣʶʯʘʪʴ ʚ ʜʦʢʫʤʝʥʪ ʪʝʢʩʪʦʚʳʝ ʬʨʘʛʤʝʥʪʳ, ʪʘʙʣʠʮʳ, ʠʣʣʶʩʪʨʘʮʠʠ, ʧʦʜ-
ʛʦʪʦʚʣʝʥʥʳʝ ʚ ʜʨʫʛʠʭ ʧʨʠʣʦʞʝʥʠʷʭ Windows. ɺʩʪʨʦʝʥʥʳʝ ʦʙʲʝʢʪʳ ʤʦʞ-
ʥʦ ʨʝʜʘʢʪʠʨʦʚʘʪʴ ʩʨʝʜʩʪʚʘʤʠ ʵʪʠʭ ʧʨʠʣʦʞʝʥʠʡ. 

ɺ-ʪʨʝʪʴʠʭ, Word ï ʦʜʥʘ ʠʟ ʧʝʨʚʳʭ ʦʙʱʝʜʦʩʪʫʧʥʳʭ ʧʨʦʛʨʘʤʤ, ʢʦʪʦ-
ʨʘʷ ʧʦʟʚʦʣʷʝʪ ʚʳʧʦʣʥʷʪʴ ʤʥʦʛʠʝ ʦʧʝʨʘʮʠʠ ʚʝʨʩʪʢʠ, ʩʚʦʡʩʪʚʝʥʥʳʝ ʧʨʦ-
ʬʝʩʩʠʦʥʘʣʴʥʳʤ ʠʟʜʘʪʝʣʴʩʢʠʤ ʩʠʩʪʝʤʘʤ, ʠ ʛʦʪʦʚʠʪʴ ʧʦʣʥʦʮʝʥʥʳʝ ʦʨʠ-
ʛʠʥʘʣ-ʤʘʢʝʪʳ ʜʣʷ ʧʦʩʣʝʜʫʶʱʝʛʦ ʪʠʨʘʞʠʨʦʚʘʥʠʷ ʚ ʪʠʧʦʛʨʘʬʠʠ.  

ɺ-ʯʝʪʚʝʨʪʳʭ, Word ï ʵʪʦ ʫʥʠʢʘʣʴʥʘʷ ʢʦʣʣʝʢʮʠʷ ʦʨʠʛʠʥʘʣʴʥʳʭ ʪʝʭ-
ʥʦʣʦʛʠʯʝʩʢʠʭ ʨʝʰʝʥʠʡ, ʢʦʪʦʨʳʝ ʧʨʝʚʨʘʱʘʶʪ ʥʫʜʥʫʶ ʠ ʢʨʦʧʦʪʣʠʚʫʶ ʨʘ-
ʙʦʪʫ ʧʦ ʦʪʜʝʣʢʝ ʪʝʢʩʪʘ ʠʥʦʛʜʘ ʚ ʫʚʣʝʢʘʪʝʣʴʥʦʝ, ʘ ʠʥʦʛʜʘ ʜʘʞʝ ʚ ʫʩʧʦ-
ʢʘʠʚʘʶʱʝʝ ʟʘʥʷʪʠʝ. ʉʨʝʜʠ ʪʘʢʠʭ ʨʝʰʝʥʠʡ ï ʩʠʩʪʝʤʘ ʛʦʪʦʚʳʭ ʰʘʙʣʦʥʦʚ 
ʠ ʩʪʠʣʝʡ ʦʬʦʨʤʣʝʥʠʷ, ʠʟʷʱʥʳʝ ʧʨʠʝʤʳ ʩʦʟʜʘʥʠʷ ʠ ʤʦʜʠʬʠʢʘʮʠʠ ʪʘʙ-
ʣʠʮ, ʬʫʥʢʮʠʠ ʘʚʪʦʪʝʢʩʪʘ ʠ ʘʚʪʦʢʦʨʨʝʢʮʠʠ, ʬʦʨʤʘʪʥʘʷ ʢʠʩʪʴ, ʧʦʣʴʟʦʚʘ-
ʪʝʣɹʩʢʠʝ ʧʘʥʝʣʠ ʠʥʩʪʨʫʤʝʥʪʦʚ, ʤʘʢʨʦʷʟʳʢ ʠ ʤʥʦʛʠʝ ʜʨʫʛʠʝ.  

2. Microsoft Word 2010 
 

Microsoft Word 2010 ï ʵʪʦ ʩʨʝʜʩʪʚʦ ʜʣʷ ʩʦʟʜʘʥʠʷ ʦʬʠʩʥʳʭ ʜʦʢʫʤʝʥ-
ʪʦʚ ʩ ʤʘʩʩʦʡ ʬʫʥʢʮʠʡ ʜʣʷ ʠʭ ʫʣʫʯʰʝʥʠʷ. ɺ ʩʨʝʜʝ ʵʪʦʛʦ ʧʨʠʣʦʞʝʥʠʷ ʚʳ 
ʤʦʞʝʪʝ ʩʦʟʜʘʪʴ ʜʦʢʫʤʝʥʪ ʠ ʜʦʙʘʚʠʪʴ ʥʘ ʥʝʛʦ ʩʘʤʳʝ ʨʘʟʥʦʦʙʨʘʟʥʳʝ 
ʦʙʲʝʢʪʳ (ʨʠʩʫʥʢʠ, ʪʘʙʣʠʮʳ, ʜʠʘʛʨʘʤʤʳ, ʬʠʛʫʨʳ, ʵʬʬʝʢʪʥʳʡ ʪʝʢʩʪ), 
ʧʨʠʜʘʚʘʷ ʠʤ ʥʝʧʦʚʪʦʨʠʤʳʡ ʩʪʠʣʴ. ɺ ʩʚʷʟʢʝ ʩ ʧʨʠʣʦʞʝʥʠʝʤ Office 
Communicator ʚʳ ʠ ʚʘʰʠ ʜʨʫʟʴʷ ʩʤʦʞʝʪʝ ʨʝʜʘʢʪʠʨʦʚʘʪʴ ʜʦʢʫʤʝʥʪ ʚ ʨʝ-
ʞʠʤʝ on-line, ʘ ʪʘʢʞʝ ʦʙʱʘʪʴʩʷ ʤʝʞʜʫ ʩʦʙʦʡ, ʥʝ ʚʳʭʦʜʷ ʠʟ Word. ʉ ʧʦ-
ʤʦʱʴʶ ʧʝʨʚʦʢʣʘʩʩʥʦʛʦ, ʠʥʪʫʠʪʠʚʥʦ ʧʦʥʷʪʥʦʛʦ ʠʥʪʝʨʬʝʡʩʘ ʚʳ ʣʝʛʢʦ ʦʚ-
ʣʘʜʝʝʪʝ ʚʩʝʤʠ ʥʘʚʳʢʘʤʠ ʨʘʙʦʪʳ ʚ ʧʨʦʛʨʘʤʤʝ. 

ʆʩʦʙʝʥʥʦʩʪʴʶ Microsoft Office 2010 ʷʚʣʷʝʪʩʷ Microsoft DirectAccess ï 
ʇʦʤʦʱʥʠʢ (DCA) ʧʦʤʦʛʘʝʪ ʦʨʛʘʥʠʟʘʮʠʷʤ ʩʦʢʨʘʪʠʪʴ ʨʘʩʭʦʜʳ ʥʘ ʧʦʜ-
ʜʝʨʞʢʫ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʠ ʟʥʘʯʠʪʝʣʴʥʦ ʫʣʫʯʰʠʪʴ ʠʭ ʩʦʚʤʝʩʪʥʫʶ ʨʘʙʦʪʫ 
ʥʘʜ ʜʦʢʫʤʝʥʪʘʤʠ. ʕʪʦ ʷʚʣʷʝʪʩʷ ʯʘʩʪʴʶ Windows Optimized Desktop 
Toolkit 2010 (WODT 2010 ʛʦʜʘ). DCA ï ʩʦʦʙʱʘʝʪ ʤʦʙʠʣʴʥʳʤ ʧʦʣʴʟʦʚʘ-
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ʪʝʣʷʤ ʠʭ ʩʪʘʪʫʩ ʩʦʝʜʠʥʝʥʠʷ ʥʘ ʚʩʝ ʚʨʝʤʝʥʘ, ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʠʥʩʪʨʫʤʝʥ-
ʪʳ, ʯʪʦʙʳ ʧʦʤʦʯʴ ʠʤ ʚʦʩʩʪʘʥʦʚʠʪʴ ʥʘ ʩʚʦʠʭ ʩʦʙʩʪʚʝʥʥʳʭ, ʝʩʣʠ ʚʦʟʥʠʢʘ-
ʶʪ ʧʨʦʙʣʝʤʳ, ʠ ʩʦʟʜʘʝʪ ʜʠʘʛʥʦʩʪʠʢʠ, ʯʪʦʙʳ ʧʦʤʦʯʴ ʤʦʙʠʣʴʥʳʤ ʧʦʣʴʟʦ-
ʚʘʪʝʣʷʤ ʧʦʣʫʯʘʪʴ ʢʣʶʯʝʚʫʶ ʠʥʬʦʨʤʘʮʠʶ, ʝʩʣʠ ʥʫʞʥʦ, ï ʚʩʝ, ʯʪʦʙʳ ʧʦ-
ʤʦʯʴ ʢʣʠʝʥʪʘʤ ʨʘʙʦʪʘʪʴ ʩ ʙʦʣʴʰʝʡ ʵʬʬʝʢʪʠʚʥʦʩʪʴʶ ʠ ʩ ʤʝʥʴʰʠʤʠ ʟʘ-
ʪʨʘʪʘʤʠ. DCA ʵʪʦ ʥʦʚʝʡʰʝʝ ʜʦʧʦʣʥʝʥʠʝ ʢ Windows Optimized Desktop 
Toolkit 2010 ʛʦʜʘ.  

ʀʜʝʷ ʇʦʤʦʱʥʠʢʦʚ (ʄʘʩʪʝʨʦʚ, ɸʛʝʥʪʦʚ) ʥʝ ʥʦʚʘ. ʉʝʛʦʜʥʷ ʵʪʘ ʪʝʭʥʦ-
ʣʦʛʠʷ ʧʨʠʦʙʨʝʣʘ ʰʠʨʦʢʫʶ ʧʦʧʫʣʷʨʥʦʩʪʴ. ɺ ʧʨʦʮʝʩʩʦʨʝ Word ʧʦʣʴʟʦʚʘ-
ʪʝʣʶ ʦʪʚʦʜʠʪʩʷ ʘʢʪʠʚʥʘʷ ʨʦʣʴ, ʠ ʧʦʵʪʦʤʫ ʦʯʝʥʴ ʧʦʣʝʟʥʳʤʠ ʦʢʘʟʘʣʠʩʴ 
ʇʦʤʦʱʥʠʢʠ ʧʦʣʴʟʦʚʘʪʝʣʷ. ʇʦʣʴʟʦʚʘʪʝʣʴ ʙʫʜʝʪ ʚʳʙʠʨʘʪʴ, ʢʘʢʫʶ ʟʘʜʘʯʫ 
ʦʥ ʭʦʯʝʪ ʨʝʰʠʪʴ ʚ ʪʦʪ ʠʣʠ ʠʥʦʡ ʤʦʤʝʥʪ, ʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʇʦʤʦʱʥʠʢ 
ʧʦʤʦʞʝʪ ʝʤʫ ʥʘ ʵʪʦʤ ʧʫʪʠ, ʧʨʦʚʦʜʷ ʧʦʣʴʟʦʚʘʪʝʣʷ ʯʝʨʝʟ ʚʩʝ ʵʪʘʧʳ ʨʝ-
ʰʝʥʠʷ ʟʘʜʘʯʠ, ʩʥʘʙʞʘʷ ʥʝʦʙʭʦʜʠʤʦʡ ʠʥʬʦʨʤʘʮʠʝʡ, ʠʥʬʦʨʤʠʨʫʷ ʦ ʚʦʟ-
ʥʠʢʰʠʭ ʦʰʠʙʢʘʭ, ʧʦʟʚʦʣʷʷ ʩʜʝʣʘʪʴ ʦʪʢʘʪ ʠ ʚʝʨʥʫʪʴʩʷ ʢ ʧʨʝʜʳʜʫʱʝʤʫ 
ʵʪʘʧʫ. ɺ ʧʨʦʮʝʩʩʦʨʝ Microsoft Word ʧʦʜʦʙʥʳʝ ʇʦʤʦʱʥʠʢʠ ʠʣʠ ʄʘʩʪʝʨʘ 
(Assistants, Wizards) ʩʦʧʨʦʚʦʞʜʘʶʪ ʥʘʩ ʥʘ ʢʘʞʜʦʤ ʰʘʛʫ. 

ʂʨʦʤʝ ʪʦʛʦ, ʯʪʦ ʇʦʤʦʱʥʠʢʠ ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʧʦʤʦ-
ʱʠ ʚ ʨʝʰʝʥʠʠ ʥʝʢʦʪʦʨʦʡ ʢʦʥʢʨʝʪʥʦʡ ʟʘʜʘʯʠ ʠ ʤʦʛʫʪ ʚʝʩʪʠ ʜʠʘʣʦʛ ʩ 
ʧʦʣʴʟʦʚʘʪʝʣʝʤ, ʦʥʠ ʤʦʛʫʪ ʦʙʣʘʜʘʪʴ ʝʱʝ ʜʚʫʤʷ ʚʘʞʥʳʤʠ ʢʘʯʝʩʪʚʘʤʠ: 

-  ʠʤʝʪʴ ʚʠʜʠʤʳʡ ʦʙʨʘʟ, ʚʦʟʤʦʞʥʦ ʜʦʧʫʩʢʘʶʱʠʡ ʘʥʠʤʘʮʠʶ. ʇʦ-
ʤʦʱʥʠʢ ʩ ʘʥʠʤʘʮʠʝʡ, ʜʝʣʘʝʪ ʧʨʠʣʦʞʝʥʠʝ ʦʜʫʰʝʚʣʝʥʥʝʝ; 

-  ʦʙʣʘʜʘʪʴ ʦʧʨʝʜʝʣʝʥʥʦʡ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʩʪʴʶ. çʀʥʪʝʣʣʝʢʪʫʘʣʴ-
ʥʳʡè ʇʦʤʦʱʥʠʢ ʜʦʣʞʝʥ ʫʤʝʪʴ ʩʦʙʠʨʘʪʴ ʬʘʢʪʳ ʚ ʧʨʦʮʝʩʩʝ ʨʘʙʦʪʳ ʧʦʣʴ-
ʟʦʚʘʪʝʣʷ, ʠʤʝʪʴ ʙʘʟʫ ʟʥʘʥʠʡ, ʩʦʜʝʨʞʘʱʫʶ ʬʘʢʪʳ, ʠ ʧʨʘʚʠʣʘ, ʠ ʠʤʝʪʴ 
ʚʩʪʨʦʝʥʥʫʶ ʤʘʰʠʥʫ ʚʳʚʦʜʘ. ʊʘʢʦʡ ʇʦʤʦʱʥʠʢ ʤʦʞʝʪ ʜʝʣʘʪʴ ʩʦʙʩʪʚʝʥ-
ʥʳʝ ʚʳʚʦʜʳ, ʙʨʘʪʴ ʥʘ ʩʝʙʷ ʯʘʩʪʴ ʪʚʦʨʯʝʩʢʦʡ ʨʘʙʦʪʳ, ʥʘʧʨʠʤʝʨ ʧʦ ʟʘʜʘ-
ʥʠʶ ʯʘʩʪʠ ʧʘʨʘʤʝʪʨʦʚ, ʠʣʠ ʧʨʠʭʦʜʠʪʴ ʥʘ ʧʦʤʦʱʴ ʚ ʥʫʞʥʳʡ, ʧʦ ʝʛʦ ʤʥʝ-
ʥʠʶ, ʤʦʤʝʥʪ. 

ʇʦʤʦʱʥʠʢ, ʚʩʪʨʦʝʥʥʳʡ ʚ ʩʧʨʘʚʦʯʥʫʶ ʩʠʩʪʝʤʫ Office, ʠ ʧʦʩʪʨʦʝʥʥʳʡ 
ʥʘ ʦʩʥʦʚʝ ʦʙʲʝʢʪʘ Assistant, ʦʙʣʘʜʘʝʪ ʚʩʝʤʠ ʪʨʝʤʷ ʢʘʯʝʩʪʚʘʤʠ: ʚʳʜʘʝʪ 
ʩʧʨʘʚʢʠ, ʠʤʝʝʪ ʚʠʜʠʤʳʡ ʦʙʨʘʟ ʠ ʦʙʣʘʜʘʝʪ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʩʪʴʶ. ʉʣʝ-
ʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʝʛʦ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʝ ʩʧʦʩʦʙʥʦʩʪʠ ʦʩʪʘʚʣʷʶʪ ʞʝ-
ʣʘʪʴ ʣʫʯʰʝʛʦ. 

ʂʘʨʢʘʩ ʜʦʢʫʤʝʥʪʘ Word ʩʪʨʦʠʪʩʷ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʚ ʤʦʤʝʥʪ ʝʛʦ ʩʦʟ-
ʜʘʥʠʷ. ʀʟ ʦʙʱʝʡ ʩʦʚʦʢʫʧʥʦʩʪʠ ʙʠʙʣʠʦʪʝʢ ʦʙʲʝʢʪʦʚ, ʩʦʩʪʘʚʣʷʶʱʠʭ 
Office, ʚ ʢʘʨʢʘʩ ʜʦʢʫʤʝʥʪʘ ʚʭʦʜʷʪ ʪʝ ʙʠʙʣʠʦʪʝʢʠ, ʯʴʠ ʦʙʲʝʢʪʳ ʥʝʦʙʭʦʜʠ-
ʤʳ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ʜʦʢʫʤʝʥʪʘ ʜʘʥʥʦʛʦ ʪʠʧʘ. ʏʘʩʪʴ ʠʟ ʙʠʙʣʠʦʪʝʢ ʩʦʜʝʨ-
ʞʘʪ ʦʙʱʠʝ ʦʙʲʝʢʪʳ ʠ ʚʭʦʜʷʪ ʚ ʢʘʨʢʘʩʳ ʜʦʢʫʤʝʥʪʦʚ ʚʩʝʭ ʪʠʧʦʚ, ʩʦʟʜʘ-
ʚʘʝʤʳʭ ʚ Office. ʏʘʩʪʴ ʙʠʙʣʠʦʪʝʢ ʢʘʨʢʘʩʘ ʦʧʨʝʜʝʣʷʶʪ ʩʧʝʮʠʬʠʢʫ ʜʦʢʫ-
ʤʝʥʪʘ. 

Normal ï ʧʨʦʝʢʪ, ʜʦʩʪʫʧʥʳʡ ʜʣʷ ʚʩʝʭ ʜʦʢʫʤʝʥʪʦʚ Word. ɿʜʝʩʴ ʤʦʛʫʪ 
ʭʨʘʥʠʪʴʩʷ ʬʫʥʢʮʠʠ ʠ ʢʣʘʩʩʳ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʚʩʝʤʠ ʜʦʢʫʤʝʥʪʘʤʠ. ʅʦ ʧʨʠ 
ʨʘʙʦʪʝ ʩ ʜʦʢʫʤʝʥʪʦʤ ʵʪʦʪ ʢʘʨʢʘʩ ʤʦʞʥʦ ʩʫʱʝʩʪʚʝʥʥʦ ʠʟʤʝʥʠʪʴ, ʜʦʙʘʚʠʚ 
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ʚ ʜʦʢʫʤʝʥʪ ʥʦʚʳʝ ʢʣʘʩʩʳ, ʘ ʟʥʘʯʠʪ, ʠ ʥʦʚʳʝ ʩʚʦʡʩʪʚʘ. ɼʣʷ ʵʪʦʛʦ ʜʦʩʪʘ-
ʪʦʯʥʦ ʚʢʣʶʯʠʪʴ ʚ ʩʦʩʪʘʚ ʢʘʨʢʘʩʘ ʜʨʫʛʠʝ ʙʠʙʣʠʦʪʝʢʠ ʢʣʘʩʩʦʚ ʠʟ ʪʦʡ ʩʦʚʦ-
ʢʫʧʥʦʩʪʠ, ʯʪʦ ʚʭʦʜʠʪ ʚ Office. 

ʊʝʭʥʦʣʦʛʠʷ ʨʘʙʦʪʳ ʚ Office ʨʝʢʦʤʝʥʜʫʝʪ ʩʦʟʜʘʚʘʪʴ ʜʦʢʫʤʝʥʪʳ ʥʘ 
ʦʩʥʦʚʝ ʥʝʢʦʪʦʨʦʛʦ ʰʘʙʣʦʥʘ. ʇʦʵʪʦʤʫ, ʦʜʥʘʞʜʳ ʩʦʟʜʘʚ ʜʦʢʫʤʝʥʪ ʩ ʪʨʝ-
ʙʫʝʤʳʤ ʥʘʙʦʨʦʤ ʚʦʟʤʦʞʥʦʩʪʝʡ ʠ ʩʦʭʨʘʥʠʚ ʝʛʦ ʚ ʢʘʯʝʩʪʚʝ ʰʘʙʣʦʥʘ, ʚ 
ʧʦʩʣʝʜʫʶʱʝʤ ʤʦʞʥʦ ʦʪʢʨʳʚʘʪʴ ʥʦʚʳʝ ʜʦʢʫʤʝʥʪʳ ʥʘ ʦʩʥʦʚʝ ʵʪʦʛʦ ʰʘʙ-
ʣʦʥʘ, ʥʝ ʟʘʜʫʤʳʚʘʷʩʴ ʫʞʝ ʦ ʪʦʤ, ʢʘʢ ʠ ʢʘʢʠʝ ʙʠʙʣʠʦʪʝʢʠ ʩʣʝʜʫʝʪ ʧʦʜ-
ʢʣʶʯʘʪʴ. 

ʂʘʨʢʘʩ ʣʶʙʦʛʦ ʜʦʢʫʤʝʥʪʘ Word, ʢʘʢ ʫʞʝ ʛʦʚʦʨʠʣʦʩʴ, ʩʦʩʪʘʚʣʷʶʪ 
ʦʙʲʝʢʪʳ ʨʘʟʥʳʭ ʢʣʘʩʩʦʚ, ʦʙʲʝʜʠʥʝʥʥʳʝ ʚ ʙʠʙʣʠʦʪʝʢʠ. ɼʣʷ ʜʦʢʫʤʝʥʪʦʚ 
Word ʦʩʥʦʚʥʦʡ ʙʠʙʣʠʦʪʝʢʦʡ, ʢʦʥʝʯʥʦ ʞʝ, ʷʚʣʷʝʪʩʷ ʙʠʙʣʠʦʪʝʢʘ ʢʣʘʩʩʦʚ 
Word. ʎʝʥʪʨʘʣʴʥʳʤ ʦʙʲʝʢʪʦʤ ʢʘʨʢʘʩʘ ʜʦʢʫʤʝʥʪʘ ʷʚʣʷʝʪʩʷ ʦʙʲʝʢʪ ʵʪʦʡ 
ʙʠʙʣʠʦʪʝʢʠ Application, ʦʧʨʝʜʝʣʷʶʱʠʡ ʩʘʤʦ ʧʨʠʣʦʞʝʥʠʝ. ʇʦʩʢʦʣʴʢʫ ʚ 
ʦʩʥʦʚʝ ʧʦʩʪʨʦʝʥʠʷ ʦʙʲʝʢʪʦʚ Office ʣʝʞʠʪ ʚʩʪʨʘʠʚʘʥʠʝ, ʪʦ ʦʙʲʝʢʪʳ Office 
ʷʚʣʷʶʪʩʷ, ʢʘʢ ʧʨʘʚʠʣʦ, çʪʦʣʩʪʳʤʠè ʦʙʲʝʢʪʘʤʠ, ʚ ʢʘʞʜʳʡ ʠʟ ʢʦʪʦʨʳʭ 
ʚʩʪʨʦʝʥʳ ʜʨʫʛʠʝ ʦʙʲʝʢʪʳ. 

ʆʙʲʝʢʪ Application ʵʪʦ ʦʜʠʥ ʠʟ ʩʘʤʳʭ çʪʦʣʩʪʳʭè ʦʙʲʝʢʪʦʚ, ʚ ʥʝʛʦ 
ʚʩʪʨʦʝʥʳ ʦʙʲʝʢʪʳ, ʟʘʜʘʶɦ ʠʝ ʨʘʟʣʠʯʥʳʝ ʢʦʤʧʦʥʝʥʪʳ ʧʨʠʣʦʞʝʥʠʷ Word. 
ɺ ʧʨʦʛʨʘʤʤʥʦʤ ʧʨʦʝʢʪʝ ʣʶʙʦʛʦ ʠʟ ʦʪʢʨʳʪʳʭ ʜʦʢʫʤʝʥʪʦʚ Word ʜʦʩʪʫʧʝʥ 
ʢʦʨʥʝʚʦʡ ʦʙʲʝʢʪ Application, ʦʧʨʝʜʝʣʷʶʱʠʡ ʩʘʤʦ ʧʨʠʣʦʞʝʥʠʝ. ʆʜʥʦ-
ʚʨʝʤʝʥʥʦ ʩʪʘʥʦʚʷʪʩʷ ʜʦʩʪʫʧʥʳʤʠ ʠ ʚʩʝ ʚʩʪʨʦʝʥʥʳʝ ʚ ʥʝʛʦ ʦʙʲʝʢʪʳ. ɺ 
ʯʘʩʪʥʦʩʪʠ, ʩʪʘʥʦʚʠʪʩʷ ʜʦʩʪʫʧʥʦʡ ʢʦʣʣʝʢʮʠʷ Documents ʚʩʝʭ ʦʪʢʨʳʪʳʭ 
ʜʦʢʫʤʝʥʪʦʚ Word, ʘ ʪʝʤ ʩʘʤʳʤ ʠ ʦʙʲʝʢʪ, ʟʘʜʘʶʱʠʡ ʥʘʰ, ʥʘʧʨʠʤʝʨ, 
ʪʦʣʴʢʦ ʯʪʦ ʦʪʢʨʳʪʳʡ ʜʦʢʫʤʝʥʪ. 

ɺ ʧʨʠʣʦʞʝʥʠʠ Word ʥʘ ʨʘʟʥʳʭ ʫʨʦʚʥʷʭ ʠʝʨʘʨʭʠʠ ʦʧʨʝʜʝʣʝʥʦ ʦʢʦʣʦ 
200 ʦʙʲʝʢʪʦʚ, ʩʦʚʦʢʫʧʥʦʩʪʴ ʢʦʪʦʨʳʭ ʠ ʦʧʨʝʜʝʣʷʝʪ ʤʠʨ ʦʙʲʝʢʪʦʚ Word, 
ʝʛʦ ʚʦʟʤʦʞʥʦʩʪʠ, ʩʚʦʡʩʪʚʘ ʠ ʧʦʚʝʜʝʥʠʝ. ʉʘʤ ʢʦʨʥʝʚʦʡ ʦʙʲʝʢʪ 
Word.Application ʠʤʝʝʪ ʙʦʣʝʝ ʩʦʪʥʠ ʵʣʝʤʝʥʪʦʚ: ʩʚʦʡʩʪʚ, ʤʝʪʦʜʦʚ ʠ ʩʦ-
ʙʳʪʠʡ. ʆʙʲʝʢʪ Application, ʟʘʜʘʶʱʠʡ ʧʨʠʣʦʞʝʥʠʝ, ʝʩʪʝʩʪʚʝʥʥʦ, ʦʧʨʝʜʝ-
ʣʷʝʪ ʩʚʦʡʩʪʚʘ ʠ ʧʦʚʝʜʝʥʠʝ ʧʨʠʣʦʞʝʥʠʷ ʚ ʮʝʣʦʤ. 

ʅʘ ʛʣʘʚʥʦʡ ʚʢʣʘʜʢʝ Word, ʧʦʤʠʤʦ ʦʩʥʦʚʥʳʭ ʬʫʥʢʮʠʡ, ʧʦʷʚʠʣʦʩʴ 
ʜʚʝ ʥʦʚʳʭ ï ʧʘʨʘʤʝʪʨʳ ʘʥʠʤʘʮʠʠ ʚ ʛʨʫʧʧʝ çʐʨʠʬʪè ʠ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ 
ʥʘʜʩʪʨʦʡʢʠ ʩʪʠʣʝʡ ʚ ʛʨʫʧʧʝ çʉʪʠʣʠè. 

ʇʘʨʘʤʝʪʨʳ ʘʥʠʤʘʮʠʠ. ʂ ʚʳʜʝʣʝʥʥʦʤʫ ʪʝʢʩʪʫ ʤʦʞʥʦ ʧʨʠʤʝʥʠʪʴ ʨʘʟ-
ʣʠʯʥʳʝ ʚʠʟʫʘʣʴʥʳʝ ʵʬʬʝʢʪʳ, ʪʘʢʠʝ ʢʘʢ ʪʝʥʴ, ʩʚʝʯʝʥʠʝ ʠ ʦʪʨʘʞʝʥʠʝ. ɺ 
ʧʨʦʛʨʘʤʤʝ ʜʦʩʪʫʧʥʦ 20 ʛʦʪʦʚʳʭ ʰʘʙʣʦʥʦʚ ʦʬʦʨʤʣʝʥʠʷ ʪʝʢʩʪʘ, ʘ ʪʘʢʞʝ 
ʤʦʞʥʦ ʩʦʟʜʘʚʘʪʴ ʩʚʦʠ. 

 

3. ɻʨʘʬʠʯʝʩʢʘʷ ʪʝʭʥʦʣʦʛʠʷ Word 
 

ʉʣʝʜʫʝʪ ʧʦʤʥʠʪʴ, ʯʪʦ Word ʠʩʧʦʣʴʟʫʝʪ ʛʨʘʬʠʯʝʩʢʫʶ ʪʝʭʥʦʣʦʛʠʶ ʠ 
ʰʨʠʬʪʳ TrueType, ʧʦʵʪʦʤʫ ʥʝʢʦʪʦʨʳʝ ʚʦʧʨʦʩʳ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ ʨʝʰʘ-
ʶʪʩʷ ʚ Word ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʠʥʘʯʝ, ʯʝʤ ʚ ʧʨʦʩʪʳʭ ʪʝʢʩʪʦʚʳʭ ʨʝʜʘʢʪʦʨʘʭ. 
ʅʘʧʨʠʤʝʨ, ʜʣʷ ʦʬʦʨʤʣʝʥʠʷ ʘʙʟʘʮʝʚ, ʪʘʙʣʠʮ, ʨʠʩʫʥʢʦʚ ʠʩʧʦʣʴʟʫʶʪʩʷ 
ʣʠʥʠʠ, ʨʘʤʢʠ, ʫʟʦʨʳ ʠ ʜʨʫʛʠʝ ʵʣʝʤʝʥʪʳ ʛʨʘʬʠʯʝʩʢʦʡ ʧʨʠʨʦʜʳ, ʥʝ 
ʠʤʝʶʱʠʝ ʘʥʘʣʦʛʦʚ ʚ ʪʝʢʩʪʦʚʦʤ ʨʝʞʠʤʝ. 
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4. ʅʝʜʦʩʪʘʪʢʠ Word 
 

ɼʦʚʦʣʴʥʦ ʜʣʠʥʥʳʡ (ʭʦʪʷ ʠ ʥʝʧʦʣʥʳʡ) ʧʝʨʝʯʝʥʴ ʜʦʩʪʦʠʥʩʪʚ ʠ ʧʨʝ-
ʠʤʫʱʝʩʪʚ Word ʧʦ ʪʨʘʜʠʮʠʠ ʜʦʣʞʝʥ ʩʦʧʨʦʚʦʞʜʘʪʴʩʷ ʩʧʠʩʢʦʤ ʥʝʜʦʩʪʘʪ-
ʢʦʚ ʵʪʦʡ ʧʨʦʛʨʘʤʤʳ. ʂ ʩʦʞʘʣʝʥʠʶ, ʦʙʱʝʧʨʠʟʥʘʥʥʳʭ ʠʟʲʷʥʦʚ Word ʥʝ 
ʠʤʝʝʪ, ʦʜʥʘʢʦ, ʢʘʢ ʠ Windows, ʦʥ ʷʚʣʷʝʪʩʷ ʩʣʠʰʢʦʤ ʫʥʠʚʝʨʩʘʣʴʥʦʡ ʧʨʦ-
ʛʨʘʤʤʦʡ. ɸ ʵʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʥʝʢʦʪʦʨʳʝ ʧʨʦʮʝʜʫʨʳ ʧʨʦʱʝ ʠ ʙʳʩʪʨʝʝ 
ʚʳʧʦʣʥʠʪʴ ʚ ʤʝʥʝʝ ʤʦʱʥʳʭ, ʥʦ ʙʦʣʝʝ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʧʨʠʣʦʞʝʥʠ̫ ʭ. 

ʂʘʢ ʩʯʠʪʘʶʪ ʤʥʦʛʠʝ ʧʦʣʴʟʦʚʘʪʝʣʠ, ʦʩʥʦʚʥʦʡ ʥʝʜʦʩʪʘʪʦʢ Word ï ʥʠʟ-
ʢʘʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʧʨʠ ʥʘʙʦʨʝ ʯʝʨʥʦʚʦʛʦ ʪʝʢʩʪʘ (ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 
ʧʨʦʩʪʳʤʠ ʨʝʜʘʢʪʦʨʘʤʠ (MS-DOS)). ʇʦ ʟʘʤʳʩʣʫ ʨʘʟʨʘʙʦʪʯʠʢʦʚ, Word ʦʙ-
ʨʝʯʝʥ ʦʙʩʣʫʞʠʚʘʪʴ ʩʦʪʥʠ ʜʝʡʩʪʚʠʡ ʧʦʣʴʟʦʚʘʪʝʣʷ ʠ ʧʦʪʦʤʫ ʚʳʛʣʷʜʠʪ 
ʠʥʦʛʜʘ çʪʫʛʦʜʫʤʦʤè ʧʨʠ ʠʩʧʦʣʥʝʥʠʠ ʜʘʞʝ ʧʨʦʩʪʳʭ ʬʫʥʢʮʠʡ. ɽʩʣʠ ʚʳ 
ʧʦʩʪʦʷʥʥʦ ʟʘʥʷʪʳ ʧʦʜʛʦʪʦʚʢʦʡ ʢʨʫʧʥʳʭ ʙʣʦʢʦʚ ʩʨʘʚʥʠʪʝʣʴʥʦ ʦʜʥʦʨʦʜ-
ʥʦʡ ʪʝʢʩʪʦʚʦʡ ʠʥʬʦʨʤʘʮʠʠ (ʥʘʧʨʠʤʝʨ, ʩʪʘʪʝʡ ʠʣʠ ʙʨʦʰʶʨ ʥʘ ʛʫʤʘʥʠ-
ʪʘʨʥʳʝ ʪʝʤʳ), ʚʘʩ ʚʧʦʣʥʝ ʫʩʪʨʦʠʪ ʦʧʠʩʘʥʥʳʡ ʚʳʰʝ ʦʩʥʦʚʥʦʡ ʥʘʙʦʨ 
ʦʧʝʨʘʮʠʡ (ʚʚʦʜ ʠ ʤʦʜʠʬʠʢʘʮʠʷ ʪʝʢʩʪʘ, ʨʘʙʦʪʘ ʩ ʬʨʘʛʤʝʥʪʘʤʠ, ʧʦʠʩʢ ʠ 
ʟʘʤʝʥʘ). ɸ ʵʪʠ ʦʧʝʨʘʮʠʠ ʛʦʨʘʟʜʦ ʧʨʦʚʦʨʥʝʝ ʚʳʧʦʣʥʷʝʪ ʧʨʦʩʪʝʡʰʠʡ ʪʝʢ-
ʩʪʦʚʳʡ ʨʝʜʘʢʪʦʨ (ʥʘʧʨʠʤʝʨ, MS-DOS Editor, Norton Editor). ʇʦʜʛʦʪʦʚʣʝʥ-
ʥʳʡ ʪʝʢʩʪʦʚʳʡ ʬʘʡʣ ʤʦʞʥʦ ʧʨʝʦʙʨʘʟʦʚʘʪʴ ʚ ʬʘʡʣ ʬʦʨʤʘʪʘ Word, a ʟʘ-
ʪʝʤ ʬʦʨʤʘʪʠʨʦʚʘʪʴ ʜʦʢʫʤʝʥʪ ʩʨʝʜʩʪʚʘʤʠ Word. ɺʦ ʤʥʦʛʠʭ ʩʣʫʯʘʷʭ ʧʦ-
ʩʣʝʜʥʷʷ ʦʧʝʨʘʮʠʷ ʟʘʡʤʝʪ ʫ ʚʘʩ ʥʝʩʢʦʣʴʢʦ ʤʠʥʫʪ. ɼʨʫʛʦʡ çʥʝʜʦʩʪʘʪʦʢè 
Word ï ʚʳʩʦʢʘʷ ʪʨʫʜʦʝʤʢʦʩʪʴ ʧʨʠ ʚʚʦʜʝ ʩʣʦʞʥʳʭ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʚʳ-
ʨʘʞʝʥʠʡ ʠ ʭʠʤʠʯʝʩʢʠʭ ʬʦʨʤʫʣ. ʂʨʦʤʝ ʪʦʛʦ. Word ʥʝ ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ 
ʠʟʛʦʪʦʚʣʝʥʠʷ ʧʦʣʠʛʨʘʬʠʯʝʩʢʦʡ ʧʨʦʜʫʢʮʠʠ ʦʩʦʙʦ ʩʣʦʞʥʦʡ ʩʪʨʫʢʪʫʨʳ (ʘʪ-
ʣʘʩʦʚ, ʘʣʴʙʦʤʦʚ, ʞʫʨʥʘʣʴʥʳʭ ʦʙʣʦʞʝʢ), ʘ ʪʘʢʞʝ ʜʣʷ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ 

ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʳʭ ʠʣʣʶʩʪʨʘʮʠʡ. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʚʦʠʭ ʧʦʪʨʝʙʥʦ-
ʩʪʝʡ ʠ ʤʦʱʥʦʩʪʠ ʇʂ ʧʦʣʴʟʦʚʘʪʝʣʴ ʤʦʞʝʪ ʚʳʙʨʘʪʴ ʦʜʠʥ ʠʟ ʥʝʩʢʦʣʴʢʠʭ 
ʚʘʨʠʘʥʪʦʚ ʫʩʪʘʥʦʚʢʠ Word: ʤʠʥʠʤʘʣʴʥʳʡ, ʚʳʙʦʨʦʯʥʳʡ, ʩʪʘʥʜʘʨʪʥʳʡ, 
ʧʦʣʥʳʡ. ʄʳ ʧʨʝʜʧʦʣʘʛʘʝʤ, ʯʪʦ ʚʳ ʠʩʧʦʣʴʟʫʝʪʝ ʢʘʢ ʤʠʥʠʤʫʤ ʩʪʘʥʜʘʨʪ-
ʥʫʶ ʢʦʥʬʠʛʫʨʘʮʠʶ Word. 

 

5. ʉʦʟʜʘʥʠʝ, ʟʘʛʨʫʟʢʘ ʠ ʩʦʭʨʘʥʝʥʠʝ ʬʘʡʣʦʚ-ʜʦʢʫʤʝʥʪʦʚ 
 

ɽʩʣʠ ʚʳ ʟʘʧʫʩʪʠʣʠ Word ʙʝʟ ʘʨʛʫʤʝʥʪʘ ʢʦʤʘʥʜʥʦʡ ʩʪʨʦʢʠ (ʪ.ʝ. ʥʝ 
ʫʢʘʟʘʚ ʠʤʷ ʬʘʡʣʘ), ʧʨʦʮʝʩʩʦʨ ʧʦ ʫʤʦʣʯʘʥʠʶ ʧʨʝʜʣʘʛʘʝʪ ʚʘʤ ʥʘʯʘʪʴ 
ʩʦʟʜʘʥʠʝ ʥʦʚʦʛʦ ʜʦʢʫʤʝʥʪʘ ʧʦʜ ʫʩʣʦʚʥʳʤ ʥʘʠʤʝʥʦʚʘʥʠʝʤ Document1 
(ɼʦʢʫʤʝʥʪ1). ʐʘʙʣʦʥ ʵʪʦʛʦ ʜʦʢʫʤʝʥʪʘ (Normal) ʭʨʘʥʠʪʩʷ ʚ ʩʪʘʥʜʘʨʪʥʦʤ 
ʬʘʡʣʝ NORMAL.DOT. ɺʳ ʤʦʞʝʪʝ ʧʦʜʛʦʪʦʚʠʪʴ ʜʦʢʫʤʝʥʪ (ʠʣʠ ʯʘʩʪʴ ʜʦ-
ʢʫʤʝʥʪʘ), ʘ ʟʘʪʝʤ ʩʦʭʨʘʥʠʪʴ ʝʛʦ ʥʘ ʜʠʩʢʝ (ʢʦʤʘʥʜʘ (File-Save As)) ʚ ʚʠʜʝ 
ʬʘʡʣʘ ʩ ʧʨʦʠʟʚʦʣʴʥʳʤ ʠʤʝʥʝʤ ʠ ʨʘʩʰʠʨʝʥʠʝʤ .DOC. 

ʉʦʭʨʘʥʝʥʠʝ ʬʘʡʣʦʚ-ʜʦʢʫʤʝʥʪʦʚ ʚʳʧʦʣʥʷʝʪʩʷ ʧʦ ʩʪʘʥʜʘʨʪʥʳʤ ʧʨʘ-
ʚʠʣʘʤ Windows. ʉ ʧʦʤʦʱʴʶ ʢʦʤʘʥʜʳ (Tools-Options) (ʉʝʨʚʠʩ-ʆʧʮʠʠ) ʚʳ 
ʤʦʞʝʪʝ ʟʘʨʘʥʝʝ ʫʢʘʟʘʪʴ ʧʨʦʤʝʞʫʪʦʢ ʚʨʝʤʝʥʠ (ʥʘʧʨʠʤʝʨ, 20 ʤʠʥʫʪ), ʧʦ 
ʠʩʪʝʯʝʥʠʠ ʢʦʪʦʨʦʛʦ Word ʙʫʜʝʪ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʩʦʭʨʘʥʷʪʴ ʚʘʰ ʜʦʢʫʤʝʥʪ. 
ɽʩʣʠ ʚʳ ʭʦʪʠʪʝ ʧʨʦʜʦʣʞʠʪʴ ʦʙʨʘʙʦʪʢʫ ʫʞʝ ʩʫʱʝʩʪʚʫʶʱʝʛʦ ʬʘʡʣʘ-
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ʜʦʢʫʤʝʥʪʘ, ʚʳʙʝʨʠʪʝ ʢʦʤʘʥʜʫ (File-Open). ʇʨʠ ʩʦʭʨʘʥʝʥʠʠ ʠ ʟʘʛʨʫʟʢʝ ʜʦ-
ʢʫʤʝʥʪʦʚ ʥʝ ʟʘʙʳʚʘʡʪʝ ʦ ʧʨʘʚʠʣʴʥʦʡ ʫʩʪʘʥʦʚʢʝ ʢʘʪʘʣʦʛʘ, ʚ ʢʦʪʦʨʳʡ ʧʦ-
ʤʝʱʘʝʪʩʷ ʠʣʠ ʠʟ ʢʦʪʦʨʦʛʦ ʯʠʪʘʝʪʩʷ ʬʘʡʣ DOC, 

ʀʥʦʛʜʘ ʚʳ ʨʝʜʘʢʪʠʨʫʝʪʝ ʧʦʧʝʨʝʤʝʥʥʦ ʥʝʩʢʦʣʴʢʦ ʬʘʡʣʦʚ ʜʦʢʫʤʝʥ-
ʪʦʚ. ʇʨʦʮʝʩʩʦʨ ʟʘʧʦʤʠʥʘʝʪ ʠʤʝʥʘ ʥʝʩʢʦʣʴʢʠʭ ʬʘʡʣʦʚ, ʢʦʪʦʨʳʝ ʚʳ ʦʙ-
ʨʘʙʘʪʳʚʘʣʠ ʟʘ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ, ʠ ʚʳʜʘʝʪ ʠʭ ʥʘ ʵʢʨʘʥ ʚ ʢʘʯʝʩʪʚʝ ʢʦ-
ʤʘʥʜʳ ʧʫʥʢʪʘ ʤʝʥʶ File. ɼʣʷ ʦʪʢʨʳʪʠʷ ʣʶʙʦʛʦ ʠʟ ʪʘʢʠʭ ʬʘʡʣʦʚ ʜʦʩʪʘ-
ʪʦʯʥʦ ʱʝʣʢʥʫʪʴ ʤʳʰʴʶ ʥʘ ʝʛʦ ʠʤʝʥʠ. ʕʪʦ ʦʯʝʥʴ ʫʜʦʙʥʦ, ʪʘʢ ʢʘʢ ʠʟʙʘʚ-
ʣʷʝʪ ʚʘʩ ʦʪ ʜʦʚʦʣʴʥʦ ʥʫʜʥʦʡ ʨʘʙʦʪʳ ʩ ʬʘʡʣʝʨʦʤ. ʏʠʩʣʦ ʟʘʧʦʤʠʥʘʝʤʳʭ 
ʬʘʡʣʦʚ (ʥʘʧʨʠʤʝʨ, 4) ʥʘʜʦ ʫʢʘʟʘʪʴ ʥʘ ʚʢʣʘʜʢʝ General ʜʠʘʣʦʛʦʚʦʛʦ ʦʢʥʘ 
(Tools-Options).). 

ɽʩʣʠ ʚʳ ʨʝʰʠʣʠ ʩʦʟʜʘʪʴ ʥʦʚʳʡ ʜʦʢʫʤʝʥʪ, ʚʳʙʝʨʠʪʝ ʢʦʤʘʥʜʫ (File-
New). ʅʘ ʵʢʨʘʥʝ ʧʦʷʚʠʪʩʷ ʜʠʘʣʦʛʦʚʦʝ ʦʢʥʦ New ʩʦ ʩʧʠʩʢʦʤ Template 
(ʐʘʙʣʦʥ), ʠʟ ʢʦʪʦʨʦʛʦ ʚʳ ʤʦʞʝʪʝ ʚʳʙʨʘʪʴ ʰʘʙʣʦʥ ʜʣʷ ʩʦʟʜʘʚʘʝʤʦʛʦ ʜʦ-
ʢʫʤʝʥʪʘ (ʥʘʧʨʠʤʝʨ, ʩʪʘʥʜʘʨʪʥʳʡ ʰʘʙʣʦʥ Normal). 

ɺ ʦʪʣʠʯʠʝ ʦʪ Paintbrush, Word ʷʚʣʷʝʪʩʷ ʤʥʦʛʦʦʢʦʥʥʳʤ ʧʨʦʮʝʩʩʦʨʦʤ. 
ʕʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʚʳ ʤʦʞʝʪʝ ʦʜʥʦʚʨʝʤʝʥʥʦ ʦʪʢʨʳʪʴ ʥʝʩʢʦʣʴʢʦ ʜʦʢʫʤʝʥ-
ʪʦʚ, ʧʨʠʯʝʤ ʯʘʩʪʴ ʠʟ ʥʠʭ ʤʦʞʝʪ ʙʳʪʴ ʛʦʪʦʚʳʤʠ ʬʘʡʣʘʤʠ, ʘ ʯʘʩʪʴ ï ʟʘʛʦ-
ʪʦʚʢʘʤʠ (ʙʝʟ ʠʤʝʥʠ, ʥʦ ʩ ʦʙʦʟʥʘʯʝʥʠʷʤʠ Document1, Document2 ʠ ʪ.ʜ.). 
ʄʘʢʩʠʤʘʣʴʥʦʝ ʯʠʩʣʦ ʦʜʥʦʚʨʝʤʝʥʥʦ ʦʪʢʨʳʪʳʭ ʜʦʢʫʤʝʥʪʦʚ ʦʧʨʝʜʝʣʷʝʪʩʷ 
ʧʘʤʷʪʴʶ ʤʘʰʠʥʳ, ʚʘʰʠʤʠ ʧʦʪʨʝʙʥʦʩʪʷʤʠ ʠ ʩʧʦʩʦʙʥʦʩʪʴʶ ʣʘʚʠʨʦʚʘʪʴ 
ʧʨʠ ʨʘʙʦʪʝ ʤʝʞʜʫ ʥʝʩʢʦʣʴʢʠʤʠ ʦʢʥʘʤʠ. ʅʘʧʦʤʥʠʤ ʦʩʥʦʚʥʳʝ ʧʨʘʚʠʣʘ 
ʨʘʙʦʪʳ ʩ ʦʢʥʘʤʠ ʜʦʢʫʤʝʥʪʦʚ. 

1. ɼʣʷ ʣʶʙʦʛʦ ʦʢʥʘ ʜʦʢʫʤʝʥʪʘ, ʦʪʢʨʳʪʦʛʦ ʚ ʧʨʠʣʦʞʝʥʠʠ, ʤʦʞʥʦ ʠʟ-
ʙʨʘʪʴ ʣʶʙʦʡ ʚʘʨʠʘʥʪ ʧʨʝʜʩʪʘʚʣʝʥʠʷ (ʧʦʣʥʳʡ ʵʢʨʘʥ, ʥʦʨʤʘʣʴʥʳʡ, ʧʠʢʪʦ-
ʛʨʘʤʤʘ). ʆʢʥʦ ʚ ʥʦʨʤʘʣʴʥʦʤ ʚʘʨʠʘʥʪʝ ʤʦʞʝʪ ʠʤʝʪʴ ʣʶʙʦʡ ʨʘʟʤʝʨ ʠ 
ʨʘʟʤʝʱʘʪʴʩʷ ʚ ʣʶʙʦʤ ʤʝʩʪʝ ʚ ʧʨʝʜʝʣʘʭ ʦʢʥʘ ʧʨʠʣʦʞʝʥʠʷ. ʇʠʢʪʦʛʨʘʤʤʘ 
ʤʦʞʝʪ ʨʘʟʤʝʱʘʪʴʩʷ ʚ ʣʶʙʦʤ ʤʝʩʪʝ ʦʢʥʘ ʧʨʠʣʦʞʝʥʠʷ. 

2. ʆʜʥʦʚʨʝʤʝʥʥʦ ʚʳ ʤʦʞʝʪʝ ʨʘʟʤʝʩʪʠʪʴ ʥʘ ʵʢʨʘʥʝ ʜʣʷ ʦʙʦʟʨʝʥʠʷ ʠ 
ʨʘʙʦʪʳ ʣʶʙʦʝ ʯʠʩʣʦ ʦʪʢʨʳʪʳʭ ʜʦʢʫʤʝʥʪʦʚ: ʥʘʧʨʠʤʝʨ, ʦʜʠʥ (ʦʩʪʘʣʥɹʳʝ 
ʦʢʥʘ ʙʫʜʫʪ ʟʘʢʨʳʪʳ), ʜʚʘ ʠ ʪ.ʜ. 

3. ɺ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʚʳ ʤʦʞʝʪʝ ʨʘʙʦʪʘʪʴ ʪʦʣʴʢʦ ʩ ʦʜʥʠʤ ʦʢʥʦʤ, ʢʦ-
ʪʦʨʦʝ ʥʘʟʳʚʘʝʪʩʷ ʦʢʥʦʤ ʘʢʪʠʚʥʦʛʦ ʜʦʢʫʤʝʥʪʘ (ʟʘʛʦʣʦʚʦʢ ʪʘʢʦʛʦ ʦʢʥʘ ʚʳ-
ʜʝʣʝʥ ʩʠʥʠʤ ʮʚʝʪʦʤ). ʀʤʝʥʥʦ ʢ ʘʢʪʠʚʥʦʤʫ ʜʦʢʫʤʝʥʪʫ ʦʪʥʦʩʷʪʩʷ ʚʩʝ ʢʦ-
ʤʘʥʜʳ, ʧʦʜʘʚʘʝʤʳʝ ʚʘʤʠ. ɺʳʙʠʨʘʷ ʪʘʢʠʝ ʢʦʤʘʥʜʳ, ʢʘʢ Save, Print, Close 
ʠ ʪ.ʧ., ʚʳ ʜʦʣʞʥʳ ʯʝʪʢʦ ʦʩʦʟʥʘʚʘʪʴ, ʢʘʢʦʡ ʜʦʢʫʤʝʥʪ ʚʳ ʩʦʭʨʘʥʷʝʪʝ, ʧʝ-
ʯʘʪʘʝʪʝ, ʟʘʢʨʳʚʘʝʪʝ ʠ ʪ.ʧ. 

4. ʏʪʦʙʳ ʧʝʨʝʢʣʶʯʠʪʴʩʷ ʥʘ ʨʘʙʦʪʫ ʩ ʜʨʫʛʠʤ ʦʢʥʦʤ, ʚʳ ʜʦʣʞʥʳ ʣʠʙʦ 
ʱʝʣʢʥʫʪʴ ʥʘ ʥʝʤ ʤʳʰʴʶ (ʝʩʣʠ ʭʦʪʷ ʙʳ ʢʨʘʝʰʝʢ ʝʛʦ ʚʠʜʝʥ ʥʘ ʵʢʨʘʥʝ), 
ʣʠʙʦ ʚʳʙʨʘʪʴ ʢʦʤʘʥʜʫ ʩʠʩʪʝʤʥʦʛʦ ʤʝʥʶ ʦʢʥʘ ʜʦʢʫʤʝʥʪʘ, ʣʠʙʦ ʚʳʙʨʘʪʴ 
ʢʦʤʘʥʜʫ ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʤʝʥʶ (Window çʦʢʥʦè). 

5. ɼʣʷ ʦʙʤʝʥʘ ʪʝʢʩʪʦʚʦʡ ʠ ʛʨʘʬʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʝʡ ʤʝʞʜʫ ʦʢʥʘʤʠ 
ʦʪʢʨʳʪʳʭ ʜʦʢʫʤʝʥʪʦʚ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʙʫʬʝʨ ʦʙʤʝʥʘ, ʘ ʪʘʢʞʝ ʤʝʪʦʜ 
çDrag-and-Dropè. ʂʨʦʤʝ ʪʦʛʦ, Word ʧʦʟʚʦʣʷʝʪ ʨʘʟʙʠʪʴ (ʨʘʩʱʝʧʠʪʴ) ʦʢʥʦ 
ʜʦʢʫʤʝʥʪʘ ʥʘ ʜʚʘ ʧʦʜʦʢʥʘ (ʢʦʤʘʥʜʘ (Window-Split)) ʠ ʦʜʥʦʚʨʝʤʝʥʥʦ ʨʘ-
ʙʦʪʘʪʴ ʩ ʨʘʟʥʳʤʠ ʯʘʩʪʷʤʠ ʦʜʥʦʛʦ ʠ ʪʦʛʦ ʞʝ ʜʦʢʫʤʝʥʪʘ. 
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6. ʆʢʥʦ ʧʨʦʮʝʩʩʦʨʘ Word 
 

ʆʢʥʦ ʧʨʠʣʦʞʝʥʠʷ Word (ʩʦʚʤʝʩʪʥʦ ʩ ʦʢʥʦʤ ʜʦʢʫʤʝʥʪʘ) ʩʦʜʝʨʞʠʪ ʚʩʝ 
ʩʪʘʥʜʘʨʪʥʳʝ ʵʣʝʤʝʥʪʳ, ʨʘʩʩʤʦʪʨʝʥʥʳʝ ʥʘʤʠ. ʇʦʢʘʟʘʥʳ ʟʦʥʘ ʟʘʛʦʣʦʚ-
ʢʦʚ, ʛʦʨʠʟʦʥʪʘʣʴʥʦʝ ʤʝʥʶ, ʯʝʪʳʨʝ ʧʘʥʝʣʠ ʠʥʩʪʨʫʤʝʥʪʦʚ (ʪʨʠ ʚʚʝʨʭʫ ʠ 
ʦʜʥʘ ʚʥʠʟʫ), ʧʦʣʦʩʳ ʧʨʦʢʨʫʪʢʠ, ʣʠʥʝʡʢʠ ʠ ʩʪʨʦʢʘ ʩʦʩʪʦʥ̫ʠʷ. 

ʇʝʨʝʯʠʩʣʠʤ ʵʣʝʤʝʥʪʳ ʦʢʥʘ, ʩʧʝʮʠʬʠʯʥʳʝ ʜʣʷ ʧʨʦʮʝʩʩʦʨʘ Word. 
ʅʘ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʣʠʥʝʡʢʝ çʫʢʨʝʧʣʝʥʳè ʪʨʝʫʛʦʣʴʥʠʢʠ. ɺʝʨʭʥʠʡ 

ʪʨʝʫʛʦʣʴʥʠʢ (ʩʣʝʚʘ) ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʫʩʪʘʥʦʚʢʠ ʦʪʩʪʫʧʘ ʚ ʢʨʘʩʥʦʡ 
ʩʪʨʦʢʝ ʘʙʟʘʮʘ, ʘ ʧʘʨʘ ʥʠʞʥʠʭ ʪʨʝʫʛʦʣʴʥʠʢʦʚ (ʩʣʝʚʘ ʠ ʩʧʨʘʚʘ), ʢʘʢ ʧʨʘ-
ʚʠʣʦ, ʧʨʠʤʝʥʷʶʪʩʷ ʜʣʷ ʫʩʪʘʥʦʚʢʠ ʦʪʩʪʫʧʦʚ ʘʙʟʘʮʘ ʦʪ ʛʨʘʥʠʮ ʩʪʨʘʥʠʮʳ 
(ʪ.ʝ. ʣʝʚʦʡ ʠ ʧʨʘʚʦʡ ʛʨʘʥʠʮ ʘʙʟʘʮʘ). ʕʪʠ ʦʪʩʪʫʧʳ ʤʦʞʥʦ ʫʩʪʘʥʦʚʠʪʴ, ʧʝ-
ʨʝʜʚʠʛʘʷ ʪʨʝʫʛʦʣʴʥʠʢʠ ʚʜʦʣʴ ʣʠʥʝʡʢʠ ʤʝʪʦʜʦʤ çDrag-and-Dropè. ʂʨʦʤʝ 
ʪʦʛʦ, ʩ ʧʦʤʦʱʴʶ ʥʠʞʥʠʭ ʪʨʝʫʛʦʣʴʥʠʢʦʚ ʤʦʞʥʦ ʧʝʨʝʤʝʩʪʠʪʴ ʛʨʘʥʠʮʳ 
ʩʪʨʘʥʠʮʳ ʠ ʨʘʟʜʝʣʠʪʝʣʠ ʩʪʦʣʙʮʦʚ ʪʘʙʣʠʮʳ.  

ɺ ʣʝʚʦʡ ʯʘʩʪʠ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʧʦʣʦʩʳ ʧʨʦʢʨʫʪʢʠ ʥʘʭʦʜʷʪʩʷ ʪʨʠ 
ʢʥʦʧʢʠ ʚʳʙʦʨʘ ʨʝʞʠʤʘ ʦʪʦʙʨʘʞʝʥʠʷ Normal, Page Layout ʠ Outline (ʩʣʝʚʘ 
ʥʘʧʨʘʚʦ). 

ʉʨʝʜʠ ʧʝʨʝʢʣʶʯʘʪʝʣʝʡ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚ ʧʨʘʚʦʡ ʯʘʩʪʠ ʩʪʨʦʢʠ, ʤʳ 
ʨʘʩʩʤʦʪʨʠʤ ʪʦʣʴʢʦ ʦʜʠʥ ï OVR (ʚ ʨʫʩʩʢʦʡ ʚʝʨʩʠʠ ɿɸɹ ï ʟʘʙʦʡ). ɽʩʣʠ 
ʥʘʟʚʘʥʠʝ ʵʪʦʛʦ ʧʝʨʝʢʣʶʯʘʪʝʣʷ ʠʤʝʝʪ ʩʝʨʳʡ ʮʚʝʪ, ʚ Word ʫʩʪʘʥʦʚʣʝʥ 
ʨʝʞʠʤ ʚʩʪʘʚʢʠ ʩʠʤʚʦʣʦʚ; ʝʩʣʠ ʮʚʝʪ ʯʝʨʥʳʡ, Word ʨʘʙʦʪʘʝʪ ʚ ʨʝʞʠʤʝ 
ʟʘʤʝʱʝʥʠʷ (çʟʘʙʦʷè) ʩʠʤʚʦʣʦʚ. 

 

7. ʆʙʟʦʨ ʬʫʥʢʮʠʡ ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʤʝʥʶ 
 

ɺ ʧʫʥʢʪʝ File ʩʦʙʨʘʥʳ ʢʦʤʘʥʜʳ, ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʳʭ ʤʳ ʨʘʙʦʪʘʝʤ ʩ 
ʬʘʡʣʘʤʠ-ʜʦʢʫʤʝʥʪʘʤʠ. ʂʨʦʤʝ ʫʞʝ ʠʟʚʝʩʪʥʳʭ ʥʘʤ ʩʪʘʥʜʘʨʪʥʳʭ ʢʦʤʘʥʜ 
Open, Close, Save, Save As, Print, ʚ ʵʪʦʤ ʧʫʥʢʪʝ ʠʤʝʝʪʩʷ ʥʝʩʢʦʣʴʢʦ ʢʦ-
ʤʘʥʜ, ʩʧʝʮʠʬʠʯʥʳʭ ʜʣʷ ʧʨʦʮʝʩʩʦʨʘ Word, ʥʘʧʨʠʤʝʨ. Summary Info 
(ʙʠʙʣʠʦʛʨʘʬʠʯʝʩʢʦʡ ʢʘʨʪʦʯʢʠ ʜʦʢʫʤʝʥʪʘ) Print Preview (ʇʨʝʜʚʘʨʠʪʝʣʴ-
ʥʳʡ ʧʨʦʩʤʦʪʨ ʜʦʢʫʤʝʥʪʘ ʧʝʨʝʜ ʧʝʯʘʪʴʶ) ʠ ʜʨ. ɺ ʧʫʥʢʪʝ Edit (ʇʨʘʚʢʘ, ʨʝ-
ʜʘʢʪʠʨʦʚʘʥʠʝ), ʢʨʦʤʝ ʫʞʝ ʠʟʚʝʩʪʥʳʭ ʥʘʤ ʩʪʘʥʜʘʨʪʥʳʭ ʢʦʤʘʥʜ Undo (ʦʪ-
ʤʝʥʠʪʴ ʦʧʝʨʘʮʠʶ), Cut, Copy, Paste (ʨʘʙʦʪʘ ʩ ʙʫʬʝʨʦʤ ʦʙʤʝʥʘ), ʤʳ ʚʠ-
ʜʠʤ ʢʦʤʘʥʜʳ ʧʦʠʩʢʘ ʠ ʟʘʤʝʥʳ ʬʨʘʛʤʝʥʪʦʚ ʪʝʢʩʪʘ (Find ʠ Replace), ʢʦ-
ʤʘʥʜʫ ʧʝʨʝʭʦʜʘ ʢ ʟʘʜʘʥʥʦʤʫ ʵʣʝʤʝʥʪʫ ʪʝʢʩʪʘ (Go To ï ʢ ʩʪʨʘʥʠʮʝ, ʩʪʨʦ-
ʢʝ, ʩʥʦʩʢʝ ʠ ʪ ʜ ), ʢʦʤʘʥʜʫ ʩʦʟʜʘʥʠʷ ʘʚʪʦʪʝʢʩʪʘ (Auto Text) ʠ ʜʨ. 

ʇʫʥʢʪ View (ɺʠʜ, ʧʨʦʩʤʦʪʨ) ʧʦʟʚʦʣʷʝʪ ʫʧʨʘʚʣʷʪʴ ʦʪʦʙʨʘʞʝʥʠʝʤ ʜʦ-
ʢʫʤʝʥʪʘ ʠ ʝʛʦ ʵʣʝʤʝʥʪʦʚ ʥʘ ʵʢʨʘʥʝ. ɼʣʷ ʥʘʩ ʥʘʠʙʦʣʝʝ ʚʘʞʥʳʤʠ ʚ ʵʪʦʤ 
ʧʫʥʢʪʝ ʷʚʣʷʶʪʩʷ: 

¶ ʛʨʫʧʧʘ ʧʦʣʝʡ ʚʳʙʦʨʘ, ʫʧʨʘʚʣʷʶʱʘʷ ʨʝʞʠʤʦʤ ʦʪʦʙʨʘʞʝʥʠʷ ʜʦʢʫ-
ʤʝʥʪʘ ʚ ʮʝʣʦʤ Normal (ʅʦʨʤʘʣʴʥʳʡ), Outline (ʉʪʨʫʢʪʫʨʘ ʜʦʢʫʤʝʥ-
ʪʘ) ʠ Page Layout (ʈʘʟʤʝʪʢʘ ʩʪʨʘʥʠʮʳ); 

¶ ʢʦʤʘʥʜʘ Toolbars (ʇʘʥʝʣʠ ʠʥʩʪʨʫʤʝʥʪʦʚ), ʧʦʟʚʦʣʷʶʱʘʷ ʫʧʨʘʚʣʷʪʴ 
ʦʪʦʙʨʘʞʝʥʠʝʤ ʠ ʩʦʩʪʘʚʦʤ ʨʘʟʣʠʯʥʳʭ ʧʘʥʝʣʝʡ ʠʥʩʪʨʫʤʝʥʪʦʚ, 

¶ ʧʝʨʝʢʣʶʯʘʪʝʣʴ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʣʠʥʝʡʢʠ Ruler; 
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¶ ʢʦʤʘʥʜʳ ʧʨʦʩʤʦʪʨʘ ʠ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ ʢʦʣʦʥʪʠʪʫʣʦʚ ʠ ʩʥʦʩʦʢ 
(Footnotes). 

ɻʨʫʧʧʘ ʢʦʤʘʥʜ Insert (ɺʩʪʘʚʢʘ) ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʚʩʪʘʚʢʠ ʚ ʜʦʢʫ-
ʤʝʥʪ ʨʘʟʣʠʯʥʳʭ ʦʙʲʝʢʪʦʚ: 

¶ ʣʠʥʠʡ ʨʘʟʨʳʚʘ ʩʪʨʘʥʠʮ, ʢʦʣʦʥʦʢ, ʨʘʟʜʝʣʦʚ (Break); 

¶ ʥʦʤʝʨʦʚ ʩʪʨʘʥʠʮ ʚ ʪʦʤ ʠʣʠ ʠʥʦʤ ʬʦʨʤʘʪʝ (Page Numbers); 

¶ ʧʨʦʠʟʚʦʣʴʥʳʭ ʩʠʤʚʦʣʦʚ (Symbol); 

¶ ʩʥʦʩʦʢ (Footnote); 

¶ ʫʢʘʟʘʪʝʣʝʡ ʠ ʦʛʣʘʚʣʝʥʠʷ (Index and Tables); 

¶ ʨʠʩʫʥʢʦʚ (Picture); 

¶ ʦʙʲʝʢʪʦʚ ʦʙʨʘʙʦʪʢʠ ʜʨʫʛʠʭ ʧʨʦʛʨʘʤʤ (Object). 
ɺ ʧʫʥʢʪʝ Format ʩʦʙʨʘʥʳ ʦʯʝʥʴ ʚʘʞʥʳʝ ʢʦʤʘʥʜʳ, ʩ ʧʦʤʦʱʴʶ ʢʦʪʦ-

ʨʳʭ ʤʳ ʬʦʨʤʘʪʠʨʫʝʤ ʥʘʰ ʜʦʢʫʤʝʥʪ: 

¶ ʬʦʨʤʘʪʠʨʦʚʘʥʠʝ ʩʠʤʚʦʣʦʚ ʠ ʘʙʟʘʮʝʚ (Font ʠ Paragraph); 

¶ ʦʙʨʘʤʣʝʥʠʝ ʠ ʟʘʧʦʣʥʝʥʠʝ ʘʙʟʘʮʝʚ, ʨʠʩʫʥʢʦʚ, ʷʯʝʝʢ ʪʘʙʣʠʮ 
(Borders and Shading); 

¶ ʥʫʤʝʨʘʮʠʷ ʟʘʛʦʣʦʚʢʦʚ (Heading Numbering); 

¶ ʨʘʙʦʪʘ ʩʦ ʩʪʠʣʷʤʠ ʦʬʦʨʤʣʝʥʠʷ (Style). 
ɺ ʛʨʫʧʧʝ ʢʦʤʘʥʜ Tools (ʉʝʨʚʠʩ) ʚʳ ʜʦʣʞʥʳ ʧʦʟʥʘʢʦʤʠʪʴʩʷ, ʧʨʝʞʜʝ 

ʚʩʝʛʦ, ʩ ʢʦʤʘʥʜʘʤʠ ʫʩʪʘʥʦʚʢʠ ʦʧʮʠʡ (Options) ʠ ʩʦʟʜʘʥʠʷ ʵʣʝʤʝʥʪʦʚ ʘʚ-
ʪʦʢʦʨʨʝʢʮʠʠ (AutoCorrect). çɻʨʘʤʤʘʪʠʯʝʩʢʠʝè ʢʦʤʘʥʜʳ Spelling, 
Thesaurus ʤʳ ʨʘʩʩʤʦʪʨʠʤ ʢʦʥʩʧʝʢʪʠʚʥʦ. 

ɺ ʧʫʥʢʪʝ Table ʩʦʙʨʘʥʳ ʚʩʝ ʢʦʤʘʥʜʳ ʨʘʙʦʪʳ ʩ ʪʘʙʣʠʮʘʤʠ.  
ʅʘʢʦʥʝʮ, ʧʫʥʢʪ Window ʧʨʝʜʥʘʟʥʘʯʝʥ, ʚ ʦʩʥʦʚʥʦʤ, ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ 

ʦʙʨʘʙʦʪʢʦʡ ʥʝʩʢʦʣʴʢʠʭ ʜʦʢʫʤʝʥʪʦʚ, ʦʜʥʦʚʨʝʤʝʥʥʦ ʦʪʢʨʳʪʳʭ ʧʨʦʮʝʩʩʦ-

ʨʦʤ Word. 
 

8. ʆʩʥʦʚʥʳʝ ʵʣʝʤʝʥʪʳ ʪʝʢʩʪʦʚʦʛʦ ʜʦʢʫʤʝʥʪʘ 
 

ɺ ʧʦʟʠʮʠʶ ʪʝʢʩʪʦʚʦʛʦ ʢʫʨʩʦʨʘ ʤʦʞʝʪ ʙʳʪʴ ʚʚʝʜʝʥ ʣʶʙʦʡ ʩʠʤʚʦʣ 
(ʩ ʢʦʜʦʤ 32 ï 255) ʠʟ ʣʶʙʦʛʦ ʰʨʠʬʪʘ, ʧʦʜʢʣʶʯʝʥʥʦʛʦ ʢ Windows.  

ʉʠʤʚʦʣ ï ʤʠʥʠʤʘʣʴʥʘʷ ʝʜʠʥʠʮʘ ʪʝʢʩʪʦʚʦʡ ʠʥʬʦʨʤʘʮʠʠ. 
ʉʣʦʚʦ ï ʵʪʦ ʧʨʦʠʟʚʦʣʴʥʘʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʙʫʢʚ ʠ ʮʠʬʨ, ʦʛʨʘ-

ʥʠʯʝʥʥʘʷ ʩ ʦʙʦʠʭ ʢʦʥʮʦʚ ʩʣʫʞʝʙʥʳʤʠ ʩʠʤʚʦʣʘʤʠ. ʉʣʫʞʝʙʥʳʡ ʩʠʤʚʦʣ ï 
ʵʪʦ ʧʨʦʙʝʣ, ʪʦʯʢʘ, ʟʘʧʷʪʘʷ, ʜʝʬʠʩ ʠ ʪ.ʧ. 

ʉʪʨʦʢʘ ï ʧʨʦʠʟʚʦʣʴʥʘʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʩʠʤʚʦʣʦʚ ʤʝʞʜʫ ʣʝʚʦʡ 
ʠ ʧʨʘʚʦʡ ʛʨʘʥʠʮʝʡ ʘʙʟʘʮʘ. 

ʇʨʝʜʣʦʞʝʥʠʝ ï ʧʨʦʠʟʚʦʣʴʥʘʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʩʣʦʚ ʤʝʞʜʫ ʜʚʫ-
ʤʷ ʪʦʯʢʘʤʠ. 

 

9. ɸʙʟʘʮ 
 

ɺ ʙʦʣʴʰʠʥʩʪʚʝ ʧʨʦʩʪʳʭ ʪʝʢʩʪʦʚʳʭ ʨʝʜʘʢʪʦʨʦʚ ʘʙʟʘʮ ï ʵʪʦ ʛʨʫʧʧʘ 
ʩʤʝʞʥʳʭ ʩʪʨʦʢ ʬʘʡʣʘ, ʧʝʨʚʘʷ ʠʟ ʢʦʪʦʨʳʭ ʥʘʯʠʥʘʝʪʩʷ ʩ ʦʪʩʪʫʧʘ (ʚ ʥʘʯʘ-
ʣʝ ʩʪʨʦʢʠ ʥʘʭʦʜʠʪʩʷ ʥʝʩʢʦʣʴʢʦ ʧʨʦʙʝʣʦʚ), ʘ ʚʩʝ ʧʦʩʣʝʜʫʶʱʠʝ ʥʘʯʠʥʘ-
ʶʪʩʷ ʩ ʦʪʣʠʯʘʶʱʝʛʦʩ ̫ʦʪ ʧʨʦʙʝʣʘ ʩʠʤʚʦʣʘ. ʂʦʥʮʦʤ ʘʙʟʘʮʘ ʩʯʠʪʘʝʪʩʷ 
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ʩʪʨʦʢʘ, ʟʘ ʢʦʪʦʨʦʡ ʩʣʝʜʫʝʪ ʣʠʙʦ ʢʦʥʝʮ ʬʘʡʣʘ, ʣʠʙʦ ʩʪʨʦʢʘ ʩ ʦʪʩʪʫʧʦʤ. ɺ 
ʧʨʦʮʝʩʩʦʨʝ Word ʘʙʟʘʮ ï ʵʪʦ ʧʨʦʩʪʦ ʧʨʦʠʟʚʦʣʴʥʘʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ 
ʩʠʤʚʦʣʦʚ, ʟʘʤʢʥʫʪʘʷ ʩʠʤʚʦʣʦʤ çɺʦʟʚʨʘʪ ʢʘʨʝʪʢʠè (ʢʦʜ 13). ɼʦʧʫʩʢʘʶʪʩʷ 
ʠ ʧʫʩʪʳʝ ʘʙʟʘʮʳ (ʦʜʠʥʦʯʥʳʝ ʩʠʤʚʦʣʳ çɺʦʟʚʨʘʪ ʢʘʨʝʪʢʠè). 

ɸʙʟʘʮ ï ʧʨʦʩʪʝʡʰʝʝ, ʥʦ ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʝ ʧʦʥʷʪʠʝ Word. ɸʙʟʘʮ 
ʚʩʝʛʜʘ ʥʘʯʠʥʘʝʪʩʷ ʩ ʥʦʚʦʡ ʩʪʨʦʢʠ, ʦʜʥʘʢʦ, ʚ ʦʪʣʠʯʠʝ ʦʪ ʤʥʦʛʠʭ ʪʝʢʩʪʦ-
ʚʳʭ ʨʝʜʘʢʪʦʨʦʚ, Word ʥʝ ʪʨʝʙʫʝʪ ʦʙʷʟʘʪʝʣʴʥʦʛʦ ʦʪʩʪʫʧʘ ʚʧʨʘʚʦ ʚ ʧʝʨ-
ʚʦʡ (ʢʨʘʩʥʦʡ ʩʪʨʦʢʝ) ʘʙʟʘʮʘ. ʇʝʨʚʘʷ ʩʪʨʦʢʘ ʤʦʞʝʪ ʥʘʯʠʥʘʪʴʩʷ ʩ ʦʪʩʪʫ-
ʧʦʤ ʚʣʝʚʦ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʦʩʪʘʣʴʥʳʤ ʩʪʨʦʢʘʤ ʘʙʟʘʮʘ (çʚʠʩʷʯʘʷ ʩʪʨʦ-
ʢʘè), ʩ ʥʫʣʝʚʳʤ ʦʪʩʪʫʧʦʤ ʠʣʠ, ʢʘʢ ʦʙʳʯʥʦ, ʩ ʦʪʩʪʫʧʦʤ ʚʧʨʘʚʦ. Word ʬʘʢ-
ʪʠʯʝʩʢʠ ʨʘʩʩʤʘʪʨʠʚʘʝʪ ʘʙʟʘʮ ʢʘʢ ʦʜʥʫ ʜʣʠʥʥʫʶ çʩʪʨʦʢʫè, ʨʘʟʤʝʱʘʷ ʥʘ-
ʙʨʘʥʥʳʝ ʩʣʦʚʘ ʚ ʩʪʨʦʢʝ ʩʪʨʘʥʠʮʳ ʠ ʧʝʨʝʥʦʩʷ ʩʣʦʚʦ ʥʘ ʥʦʚʫʶ ʩʪʨʦʢʫ, 
ʝʩʣʠ ʦʥʦ ʥʝ ʫʤʝʩʪʠʣʦʩʴ ʚ ʪʝʢʫʱʝʡ. 

 

10. ʉʪʨʫʢʪʫʨʘ ʩʪʨʘʥʠʮʳ 
 

ʅʘ ʩʪʨʘʥʠʮʝ ʤʳ ʨʘʟʣʠʯʘʝʤ ʩʣʝʜʫʶʱʠʝ ʩʪʨʫʢʪʫʨʥʳʝ ʵʣʝʤʝʥʪʳ: 

¶ ʦʩʥʦʚʥʦʡ ʪʝʢʩʪ; 

¶ ʚʝʨʭʥʠʡ ʠ ʥʠʞʥʠʡ ʢʦʣʦʥʪʠʪʫʣʳ; 

¶ ʩʥʦʩʢʠ. 
ʆʩʥʦʚʥʦʡ ʪʝʢʩʪ ʩʪʨʘʥʠʮʳ ï ʵʪʦ ʩʪʨʦʢʠ ʠ ʘʙʟʘʮʳ, ʪʘʙʣʠʮʳ ʠ ʨʠʩʫʥʢʠ. 

ʅʝʢʦʪʦʨʳʝ ʠʟ ʘʙʟʘʮʝʚ ʤʦʛʫʪ ʙʳʪʴ ʟʘʛʦʣʦʚʢʘʤʠ; ʨʠʩʫʥʢʠ ʤʦʛʫʪ ʠʤʝʪʴ 
ʧʦʜʧʠʩʠ. 

ʂʦʣʦʥʪʠʪʫʣ ʨʘʟʤʝʱʘʝʪʩʷ ʚ ʚʝʨʭʥʝʡ ʠʣʠ ʥʠʞʥʝʡ ʯʘʩʪʠ ʩʪʨʘʥʠʮʳ ʠ 
ʩʦʜʝʨʞʠʪ ʥʝʢʦʪʦʨʫʶ ʠʥʬʦʨʤʘʮʠʶ, ʢʦʪʦʨʘʷ ʢʘʢ-ʪʦ ʠʜʝʥʪʠʬʠʮʠʨʫʝʪ ʜʘʥ-
ʥ ʡr ʜʦʢʫʤʝʥʪ (ʥʦʤʝʨ ʨʘʟʜʝʣʘ, ʥʘʟʚʘʥʠʝ ʜʦʢʫʤʝʥʪʘ ʠʣʠ ʨʘʟʜʝʣʘ, ʜʘʪʫ, 
ʤʘʨʢʫ ʬʠʨʤʳ ʠ ʪ.ʧ.). ɺ ʢʦʣʦʥʪʠʪʫʣ ʚʭʦʜʠʪ ʥʦʤʝʨ ʩʪʨʘʥʠʮʳ. ʂʦʣʦʥʪʠʪʫʣʳ 
ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʚʦʩʧʨʦʠʟʚʦʜʷʪʩʷ ʥʘ ʢʘʞʜʦʡ ʩʪʨʘʥʠʮʝ ʜʦʢʫʤʝʥʪʘ. 

ʏʪʦʙʳ ʚʩʪʘʚʠʪʴ ʠ ʦʪʨʝʜʘʢʪʠʨʦʚʘʪʴ ʚʝʨʭʥʠʡ (Header) ʠʣʠ ʥʠʞʥʠʡ 
(Footer) ʢʦʣʦʥʪʠʪʫʣ, ʥʝʦʙʭʦʜʠʤʦ ʚʳʙʨʘʪʴ ʢʦʤʘʥʜʫ (View-Header and 
Footer). ʂʦʣʦʥʪʠʪʫʣ ʩʚʷʟʘʥ ʩ ʦʧʨʝʜʝʣʝʥʥʳʤ ʩʪʠʣʝʤ. 

ʉʥʦʩʢʘ ï ʵʪʦ ʧʨʠʤʝʯʘʥʠʝ ʢ ʪʝʢʩʪʫ, ʢʦʪʦʨʦʝ ʤʦʞʝʪ ʥʘʭʦʜʠʪʴʩʷ ʣʠʙʦ ʚ 
ʥʠʞʥʝʡ ʯʘʩʪʠ ʩʪʨʘʥʠʮʳ, ʣʠʙʦ ʚ ʢʦʥʮʝ ʜʦʢʫʤʝʥʪʘ. ʂʘʞʜʘʷ ʩʥʦʩʢʘ ʧʦʤʝ-
ʯʘʝʪʩʷ ʣʠʙʦ ʘʚʪʦʤʘʪʠʯʝʩʢʠ (ʧʦʨʷʜʢʦʚʳʤ ʥʦʤʝʨʦʤ ʩʦ ʩʢʚʦʟʥʦʡ ʥʫʤʝʨʘ-
ʮʠʝʡ ï 1, 2...), ʣʠʙʦ ʧʦʤʝʪʢʦʡ ʧʦ ʚʘʰʝʤʫ ʚʳʙʦʨʫ (ʥʘʧʨʠʤʝʨ, ʟʚʝʟʜʦʯʢʦʡ 
ʠʣʠ ʥʦʤʝʨʦʤ). ʉʥʦʩʢʘ ʠ ʩʩʳʣʢʘ ʥʘ ʥʝʝ (ʪ.ʝ. ʥʦʤʝʨ ʠʣʠ ʧʦʤʝʪʢʘ) ʪʘʢʞʝ 
ʠʤʝʶʪ ʩʪʠʣʴ. 

ʏʪʦʙʳ ʚʩʪʘʚʠʪʴ ʩʥʦʩʢʫ, ʥʝʦʙʭʦʜʠʤʦ ʚʳʙʨʘʪʴ ʢʦʤʘʥʜʫ (Insert-
Footnote); ʯʪʦʙʳ ʦʪʨʝʜʘʢʪʠʨʦʚʘʪʴ ʩʥʦʩʢʫ, ʥʘʜʦ ʚʳʙʨʘʪʴ ʢʦʤʘʥʜʫ (View-
Footnotes). 

ɺʩʝ ʩʥʦʩʢʠ ʜʘʥʥʦʡ ʩʪʨʘʥʠʮʳ, ʚ ʦʪʣʠʯʠʝ ʦʪ ʢʦʣʦʥʪʠʪʫʣʘ, ʨʘʩʧʦʣʘʛʘ-
ʶʪʩʷ ʚ ʧʨʝʜʝʣʘʭ ʤʝʩʪʘ, ʦʪʚʝʜʝʥʥʦʛʦ ʦʩʥʦʚʥʦʤʫ ʪʝʢʩʪʫ ʩʪʨʘʥʠʮʳ. ʇʦ-
ʵʪʦʤʫ ʯʝʤ ʙʦʣʴʰʝ ʩʥʦʩʦʢ ʚʳ ʥʘʙʨʘʣʠ ʥʘ ʜʘʥʥʦʡ ʩʪʨʘʥʠʮʝ, ʪʝʤ ʤʝʥʴʰʝ 
ʤʝʩʪʘ ʦʩʪʘʥʝʪʩʷ ʜʣʷ ʦʩʥʦʚʥʦʛʦ ʪʝʢʩʪʘ. 
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11. ʉʪʨʫʢʪʫʨʘ ʜʦʢʫʤʝʥʪʘ 
 

ʂʘʞʜʳʡ ʜʦʢʫʤʝʥʪ ʦʙʳʯʥʦ ʜʝʣʠʪʩʷ ʥʘ ʩʪʨʫʢʪʫʨʥʳʝ ʨʘʟʜʝʣʳ, ʢʦʪʦʨʳʝ 
ʥʘʟʳʚʘʶʪʩʷ ʧʦ-ʨʘʟʥʦʤʫ: ʯʘʩʪʠ, ʛʣʘʚʳ, ʧʘʨʘʛʨʘʬʳ, ʧʫʥʢʪʳ, ʧʦʜʧʫʥʢʪʳ ʠ 
ʪ.ʜ. ʂʘʞʜʳʡ ʨʘʟʜʝʣ ʠʤʝʝʪ ʟʘʛʦʣʦʚʦʢ, ʢʦʪʦʨʳʡ ʩʥʘʙʞʝʥ ʢʘʢʠʤ-ʣʠʙʦ ʪʝʢ-
ʩʪʦʚʳʤ ʦʙʦʟʥʘʯʝʥʠʝʤ ʠʣʠ ʥʦʤʝʨʦʤ, ʥʘʧʨʠʤʝʨ: ɻʣʘʚʘ 5, 3.2, 5.4.1 ʠ ʪ.ʧ.  

ʉʪʨʫʢʪʫʨʫ ʜʦʢʫʤʝʥʪʘ ʦʧʨʝʜʝʣʷʝʪ ʝʛʦ ʘʚʪʦʨ. ʅʘʧʨʠʤʝʨ, ʥʘʰʝ ʫʯʝʙ-
ʥʦʝ ʧʦʩʦʙʠʝ ʚ ʮʝʣʦʤ ʨʘʟʜʝʣʝʥʦ ʥʘ ʛʣʘʚʳ (ʛʣʘʚʘ 1, ʛʣʘʚʘ 2... ʛʣʘʚʘ 9). 
ʂʘʞʜʘʷ ʛʣʘʚʘ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʨʘʟʜʝʣʝʥʘ ʥʘ ʧʫʥʢʪʳ ʩ ʥʫʤʝʨʘʮʠʝʡ 1.2, 
2.4, 6.5 ʠ ʪ.ʜ., ʧʨʠʯʝʤ ʧʝʨʚʘʷ ʮʠʬʨʘ ʥʦʤʝʨʘ ʧʫʥʢʪʘ ï ʵʪʦ ʥʦʤʝʨ ʛʣʘʚʳ, ʘ 
ʮʠʬʨʘ (ʠʣʠ ʜʚʝ ʮʠʬʨʳ) ʧʦʩʣʝ ʪʦʯʢʠ ï ʥʦʤʝʨ ʧʫʥʢʪʘ ʚ ʜʘʥʥʦʡ ʛʣʘʚʝ.  

Word ʥʝ ʟʥʘʝʪ, ʯʪʦ ʪʘʢʦʝ ʛʣʘʚʘ, ʯʪʦ ʪʘʢʦʝ ʧʘʨʘʛʨʘʬ ʠʣʠ ʧʫʥʢʪ. ɼʣʷ 
ʵʪʦʡ ʧʨʦʛʨʘʤʤʳ ʩʫʱʝʩʪʚʫʝʪ ʪʦʣʴʢʦ ʧʦʥʷʪʠʝ çʟʘʛʦʣʦʚʦʢè (heading), ʧʨʠ-
ʯʝʤ ʜʦʧʫʩʢʘʶʪʩʷ ʟʘʛʦʣʦʚʢʠ ʜʝʚʷʪʠ ʫʨʦʚʥʝʡ ï ʦʪ ʧʝʨʚʦʛʦ (ʥʘʠʚʳʩʰʝʛʦ) 
ʜʦ ʜʝʚʷʪʦʛʦ. 

ʂʘʞʜʳʡ ʟʘʛʦʣʦʚʦʢ ï ʵʪʦ ʘʙʟʘʮ. ʃʶʙʦʤʫ ʘʙʟʘʮʫ ʚʳ ʤʦʞʝʪʝ ʧʨʠʩʚʦʠʪʴ 
ʩʪʘʪʫʩ ʟʘʛʦʣʦʚʢʘ ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ ʫʨʦʚʥʷ. ʅʘʧʨʠʤʝʨ, ʘʙʟʘʮʫ: 

ɻʣʘʚʘ 2. ʇʝʨʩʦʥʘʣʴʥʳʡ ʢʦʤʧʴʶʪʝʨ ʪʠʧʘ IBM PC ʤʦʞʥʦ ʧʨʠʩʚʦʠʪʴ 
ʩʪʘʪʫʩ çHeading 1è (ɿʘʛʦʣʦʚʦʢ 1).  

ʊʘʢ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʟʘʛʦʣʦʚʢʦʚ ʯʝʪʳʨʝʭ ʫʨʦʚʥʝʡ ʤʦʞʥʦ ʧʨʠʥʷʪʴ 
ʩʣʝʜʫʶʱʫʶ ʦʨʛʘʥʠʟʘʮʠʶ: 

¶ Heading 1 (ɿʘʛʦʣʦʚʦʢ 1) ɻʣʘʚʘ 2. ʇʝʨʩʦʥʘʣʴʥʳʡ ʢʦʤʧʴʶʪʝʨ ʪʠʧʘ 
IBM PC 

¶ Heading 2 (ɿʘʛʦʣʦʚʦʢ 2) ʆʨʛʘʥʠʟʘʮʠʷ ʠ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʜʘʥʥʳʭ ʚ ʇʂ 

¶ Heading 3 (ɿʘʛʦʣʦʚʦʢ 3) 2.3.2. ɹʘʡʪ 

¶ Heading 4 (ɿʘʛʦʣʦʚʦʢ 4) ʄʘʛʥʠʪʥʳʝ ʜʠʩʢʠ 
ʆʙʨʘʪʠʪʝ ʚʥʠʤʘʥʠʝ, ʯʪʦ ʚ ʥʫʤʝʨʘʮʠʠ ʟʘʛʦʣʦʚʢʦʚ ʧʨʠʥʷʪ ʦʧʨʝʜʝʣʝʥ-

ʥʳʡ ʧʦʨʷʜʦʢ: ʚʳʩʰʠʡ ʫʨʦʚʝʥʴ ʤʳ ʦʪʤʝʯʘʝʤ ʥʘʟʚʘʥʠʝʤ çɻʣʘʚʘè, ʚʪʦʨʦʡ 
ʠ ʪʨʝʪʠʡ ʫʨʦʚʝʥʴ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʤ ʥʦʤʝʨʦʤ (2.3, 2.3.2), ʘ ʯʝʪʚʝʨʪʳʡ 
ʫʨʦʚʝʥʴ ï ʥʠʢʘʢ ʥʝ ʦʪʤʝʯʘʝʤ (ʭʦʪʷ ʤʦʞʥʦ ʙʳʣʦ ʙʳ ʧʠʩʘʪʴ 2.3.2.2 ʠ ʪ.ʧ.). 
ʈʘʟʜʝʣʦʚ ʯʝʪʚʝʨʪʦʛʦ ʫʨʦʚʥʷ ʤʘʣʦ, ʧʦʵʪʦʤʫ ʟʘʛʨʫʞʘʪʴ ʚʠʜ ʪʝʢʩʪʘ ʥʝʥʫʞ-
ʥʳʤʠ ʮʠʬʨʦʚʳʤʠ ʦʙʦʟʥʘʯʝʥʠʷʤʠ ʩʯʠʪʘʝʤ ʥʝʮʝʣʝʩʦʦʙʨʘʟʥʳʤ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʠ ʵʪʦʤ ʧʦʜʭʦʜʝ ʧʨʦʮʝʩʩʦʨʫ Word ʩʦʚʝʨʰʝʥʥʦ 
ʙʝʟʨʘʟʣʠʯʥʦ ʢʦʥʢʨʝʪʥʦʝ ʩʦʜʝʨʞʘʥʠʝ (ʚʢʣʶʯʘʷ ʥʦʤʝʨ) ʪʦʛʦ ʘʙʟʘʮʘ, ʢʦʪʦ-
ʨʳʡ ʤʳ ʦʙʲʚ̫ʠʣʠ ʟʘʛʦʣʦʚʢʦʤ, ʩʢʘʞʝʤ, ʚʪʦʨʦʛʦ ʫʨʦʚʥʷ. 

ʇʨʦʮʝʩʩ ʫʧʨʘʚʣʝʥʠʷ ʟʘʛʦʣʦʚʢʘʤʠ ʨʘʟʜʝʣʦʚ ʩʨʝʜʩʪʚʘʤʠ ʧʨʦʛʨʘʤʤʳ 
Word ʙʫʜʝʤ ʥʘʟʳʚʘʪʴ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʠʝʤ ʜʦʢʫʤʝʥʪʘ. ʈʘʟʫʤʝʝʪʩʷ, ʚʳʜʝ-
ʣʷʪʴ, ʥʫʤʝʨʦʚʘʪʴ, ʬʦʨʤʘʪʠʨʦʚʘʪʴ ʟʘʛʦʣʦʚʢʠ ʠ ʩʦʩʪʘʚʣʷʪʴ ʦʛʣʘʚʣʝʥʠʝ 
ʤʦʞʥʦ ʠ ʚʨʫʯʥʫʶ, ʦʜʥʘʢʦ Word ʧʦʟʚʦʣʷʝʪ ʨʝʟʢʦ ʫʧʨʦʩʪʠʪʴ ʵʪʫ ʨʘʙʦʪʫ. 

ɺʦ-ʧʝʨʚʳʭ, ʤʳ ʤʦʞʝʤ ʦʜʥʠʤ ʱʝʣʯʢʦʤ ʤʳʰʠ ʧʨʠʩʚʦʠʪʴ ʣʶʙʦʤʫ ʘʙ-
ʟʘʮʫ ʩʪʘʪʫʩ ʟʘʛʦʣʦʚʢʘ ʣʶʙʦʛʦ ʫʨʦʚʥʷ. 

ɺʦ-ʚʪʦʨʳʭ, ʝʩʣʠ ʥʘʩ ʥʝ ʫʩʪʨʘʠʚʘʝʪ ʚʥʝʰʥʠʡ ʚʠʜ ʟʘʛʦʣʦʚʢʘ ʪʦʛʦ ʠʣʠ 
ʠʥʦʛʦ ʫʨʦʚʥʷ, ʤʦʞʥʦ ʠʟʤʝʥʠʪʴ ʝʛʦ ʩʪʠʣʴ, ʠ ʚʩʝ ʟʘʛʦʣʦʚʢʠ ʪʦʛʦ ʞʝ ʫʨʦʚʥʷ 

ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʠʟʤʝʥʷʪ ʩʚʦʡ ʚʥʝʰʥʠʡ ʚʠʜ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʥʦʚʳʤ ʩʪʠ-
ʣʝʤ. 
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ɺ-ʪʨʝʪʴʠʭ, ʧʨʠ ʞʝʣʘʥʠʠ ʤʦʞʥʦ ʧʦʨʫʯʠʪʴ ʧʨʦʮʝʩʩʦʨʫ ʜʦʧʦʣʥʠʪʝʣʴ-
ʥʫʶ ʨʘʙʦʪʫ ï ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʧʨʦʥʫʤʝʨʦʚʘʪʴ ʚʩʝ ʟʘʛʦʣʦʚʢʠ ʚ ʩʦʦʪʚʝʪʩʪ-
ʚʠʠ ʩ ʠʭ ʠʝʨʘʨʭʠʝʡ ʠ ʚʳʙʨʘʥʥʳʤ ʚʘʤʠ ʬʦʨʤʘʪʦʤ ʥʦʤʝʨʘ. 

ɺ-ʯʝʪʚʝʨʪʳʭ, ʩ ʧʦʤʦʱʴʶ Word ʤʦʞʥʦ ʩʦʩʪʘʚʠʪʴ ʦʛʣʘʚʣʝʥʠʝ ʜʦʢʫ-
ʤʝʥʪʘ (Table of Contents), ʧʨʠʯʝʤ ʠ ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʟʘʛʦʣʦʚʢʫ ʢʦʥʢʨʝʪʥʦʛʦ 
ʫʨʦʚʥʷ ʧʨʠʧʠʩʳʚʘʝʪʩʷ ʦʧʨʝʜʝʣʝʥʥʳʡ ʩʪʠʣʴ ʦʬʦʨʤʣʝʥʠʷ (ʚ ʦʙʱʝʤ ʩʣʫ-
ʯʘʝ ï ʥʝ ʩʦʚʧʘʜʘʶʱʠʡ ʩʦ ʩʪʠʣʝʤ ʟʘʛʦʣʦʚʢʘ ʚ ʪʝʢʩʪʝ). ʇʨʠ ʵʪʦʤ ʚ ʦʛʣʘʚ-
ʣʝʥʠʝ ʤʦʞʥʦ ʚʢʣʶʯʠʪʴ ʪʦʣʴʢʦ ʟʘʛʦʣʦʚʢʠ, ʫʨʦʚʝʥʴ ʢʦʪʦʨʳʭ ʥʝ ʥʠʞʝ ʟʘ-
ʜʘʥʥʦʛʦ (ʥʘʧʨʠʤʝʨ, ʟʘʛʦʣʦʚʢʠ ʩ ʧʝʨʚʦʛʦ ʧʦ ʪʨʝʪʠʡ ʫʨʦʚʝʥʴ). ʕʪʦ ʧʦʟʚʦ-
ʣʷʝʪ ʠʟʙʝʞʘʪʴ ʩʣʠʰʢʦʤ ʧʦʜʨʦʙʥʳʭ ʠ ʧʣʦʭʦ ʯʠʪʘʝʤʳʭ ʦʛʣʘʚʣʝʥʠʡ. 

ɺ ʮʝʣʦʤ ʪʘʢʦʡ ʤʝʭʘʥʠʟʤ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʚ ʜʘʣʴʥʝʡʰʝʤ ʢʘʢ ʫʛʦʜ-
ʥʦ ʤʦʜʠʬʠʮʠʨʦʚʘʪʴ ʜʦʢʫʤʝʥʪ (ʚʩʪʘʚʣʷʪʴ ʠʣʠ ʫʜʘʣʷʪʴ ʨʘʟʜʝʣʳ, ʜʦʙʘʚ-
ʣʷʪʴ ʠ ʫʜʘʣʷʪʴ ʪʝʢʩʪ ʚ ʨʘʟʜʝʣʘʭ), ʧʨʠ ʵʪʦʤ ʦʛʣʘʚʣʝʥʠʝ ʣʝʛʢʦ ʟʘʤʝʥʠʪʴ 
ʠʣʠ ʦʙʥʦʚʠʪʴ. 

ʂʨʦʤʝ ʪʦʛʦ, Word ʧʦʟʚʦʣʷʝʪ ʩʬʦʨʤʠʨʦʚʘʪʴ ʠ ʜʨʫʛʠʝ ʩʧʨʘʚʦʯʥʳʝ 
ʨʘʟʜʝʣʳ ʜʦʢʫʤʝʥʪʘ: ʘʣʬʘʚʠʪʥʳʡ ʫʢʘʟʘʪʝʣʴ ʪʝʨʤʠʥʦʚ, ʩʧʠʩʦʢ ʪʘʙʣʠʮ, 
ʩʧʠʩʦʢ ʨʠʩʫʥʢʦʚ. 

 

12. ʊʘʙʣʠʮʳ ʠ ʨʠʩʫʥʢʠ 
 

ʅʘ ʩʪʨʘʥʠʮʘʭ ʜʦʢʫʤʝʥʪʘ ʤʦʛʫʪ ʨʘʟʤʝʱʘʪʴʩʷ ʩʧʝʮʠʬʠʯʝʩʢʠʝ ʦʙʲʝʢ-
ʪʳ Word ï ʪʘʙʣʠʮʳ ʠ ʨʠʩʫʥʢʠ.  

ʂʘʞʜʘʷ ʪʘʙʣʠʮʘ ʩʦʩʪʦʠʪ ʠʟ ʥʝʢʦʪʦʨʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʩʪʨʦʢ ʠ ʩʪʦʣʙʮʦʚ; 
ʥʘ ʧʝʨʝʩʝʯʝʥʠʠ ʩʪʨʦʢʠ ʠ ʩʪʦʣʙʮʘ ʥʘʭʦʜʠʪʩʷ ʷʯʝʡʢʘ ʪʘʙʣʠʮʳ. ɺʩʝ ʢʦʤʘʥ-
ʜʳ ʨʘʙʦʪʳ ʩ ʪʘʙʣʠʮʘʤʠ ʩʦʙʨʘʥʳ ʚ ʧʫʥʢʪʝ ʤʝʥʶ Table (ʊʘʙʣʠʮʘ). 

ɺ ʜʦʢʫʤʝʥʪ Word ʤʦʞʥʦ ʧʦʤʝʩʪʠʪʴ ʨʠʩʫʥʦʢ, ʩʦʟʜʘʥʥʳʡ ʚ ʜʨʫʛʦʤ 
ʧʨʠʣʦʞʝʥʠʠ ʠ ʟʘʧʠʩʘʥʥʳʡ ʚ ʛʨʘʬʠʯʝʩʢʦʤ ʬʘʡʣʝ ʬʦʨʤʘʪʘ .BMP, .PCX 
(Paintbrush), .WMF (ʩʧʝʮʠʘʣʴʥʳʡ ʚʝʢʪʦʨʥʳʡ ʬʦʨʤʘʪ Windows), TIFF (ʠʟ-
ʜʘʪʝʣʴʩʢʠʡ ʬʦʨʤʘʪ ʬʠʨʤʳ Aldus) ʠ ʥʝʢʦʪʦʨʳʭ ʜʨʫʛʠʭ ʬʦʨʤʘʪʦʚ. 
Microsoft ʧʨʝʜʣʘʛʘʝʪ ʚʘʤ ʩʧʝʮʠʘʣʴʥʫʶ ʙʠʙʣʠʦʪʝʢʫ ʢʘʨʪʠʥʦʢ ʬʦʨʤʘʪʘ 
.WMF, ʢʦʪʦʨʘʷ ʨʘʟʤʝʱʝʥʘ ʚ ʧʦʜʢʘʪʘʣʦʛʝ CLIPART ʢʘʪʘʣʦʛʘ Word ʠ 
ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʚʩʪʘʚʢʠ ʵʪʠʭ ʨʠʩʫʥʢʦʚ ʜʦʢʫʤʝʥʪʳ.  

ɼʣʷ ʚʩʪʘʚʢʠ ʛʦʪʦʚʦʛʦ ʨʠʩʫʥʢʘ ʧʨʠʤʝʥʷʝʪʩʷ ʢʦʤʘʥʜʘ (Insert-Picture) 
(ɺʩʪʘʚʢʘ ï ʈʠʩʫʥʦʢ). 

ʂʨʦʤʝ ʪʦʛʦ, ʩ ʧʦʤʦʱʴʶ ʧʘʥʝʣʠ ʠʥʩʪʨʫʤʝʥʪʦʚ çʈʠʩʦʚʘʥʠʝè ʤʦʞʥʦ 
ʩʦʟʜʘʚʘʪʴ ʚ ʜʦʢʫʤʝʥʪʝ ʩʦʙʩʪʚʝʥʥʳʝ ʢʘʨʪʠʥʢʠ (ʨʠʩʦʚʘʥʥʳʝ ʦʙʲʝʢʪʳ), ʘ 
ʪʘʢʞʝ ʨʝʜʘʢʪʠʨʦʚʘʪʴ çʯʫʞʠʝè ʠʟʦʙʨʘʞʝʥʠʷ. ɺʦ ʤʥʦʛʦʤ ʵʪʘ ʧʨʦʮʝʜʫʨʘ 
ʧʦʭʦʞʘ ʥʘ ʧʨʦʮʝʩʩ ʦʙʨʘʙʦʪʢʠ ʢʘʨʪʠʥʦʢ ʚ ʛʨʘʬʠʯʝʩʢʦʤ ʨʝʜʘʢʪʦʨʝ 
Paintbrush, ʧʦʵʪʦʤʫ ʚ ʵʪʦʡ ʛʣʘʚʝ ʤʳ ʣʠʰʴ ʫʧʦʤʠʥʘʝʤ ʦ ʥʝʡ. 

6.06 ʊʝʢʩʪʦʚʳʡ ʧʨʦʮʝʩʩʦʨ OpenOffice.org Writer 

Writer ï ʵʪʦ ʪʝʢʩʪʦʚʳʡ ʧʨʦʮʝʩʩʦʨ ʚ ʩʦʩʪʘʚʝ OpenOffice.org (OOo). 
ʗʚʣʷʝʪʩʷ ʩʚʦʙʦʜʥʳʤ ʧʨʦʛʨʘʤʤʥʳʤ ʦʙʝʩʧʝʯʝʥʠʝʤ, ʜʦʩʪʫʧʥʳʤ ʣʶʙʦʤʫ 
ʧʦʣɹʟʦʚʘʪʝʣʶ. ʇʨʠʤʝʥʷʝʪʩʷ ʜʣʷ ʩʦʟʜʘʥʠʷ ʪʝʢʩʪʦʚʳʭ ʜʦʢʫʤʝʥʪʦʚ ʩʘʤʦʛʦ 
ʨʘʟʥʦʛʦ ʨʦʜʘ: ʦʪ ʧʨʦʩʪʳʭ ʧʠʩʝʤ ʠ ʟʘʧʠʩʦʢ ʜʦ ʤʥʦʛʦʪʦʤʥʳʭ ʦʪʯʝʪʦʚ ʠ 
ʨʝʢʣʘʤʥʳʭ ʙʫʢʣʝʪʦʚ.  
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OpenOffice.org ʙʳʣ ʧʝʨʝʚʝʜʝʥ (ʣʦʢʘʣʠʟʦʚʘʥ) ʥʘ ʙʦʣʝʝ ʯʝʤ 40 ʷʟʳ-
ʢʦʚ. ɼʦʧʦʣʥʠʪʝʣʴʥʦ ʝʩʪʴ ʜʣʷ ʙʦʣʝʝ ʯʝʤ 70 ʷʟʳʢʦʚ ʠ ʜʠʘʣʝʢʪʦʚ ʩʣʦʚʘʨʠ 
ʦʨʬʦʛʨʘʬʠʠ, ʨʘʩʩʪʘʥʦʚʢʠ ʧʝʨʝʥʦʩʦʚ ʠ ʪʝʟʘʫʨʫʩʘ, ʢʦʪʦʨʳʝ ʥʝ ʠʤʝʶʪ ʣʦ-
ʢʘʣʠʟʦʚʘʥʥʦʛʦ ʠʥʪʝʨʬʝʡʩʘ ʧʨʦʛʨʘʤʤʳ. 

ɺ ʜʦʧʦʣʥʝʥʠʝ ʢ ʦʙʳʯʥʳʤ ʦʩʦʙʝʥʥʦʩʪʷʤ ʪʝʢʩʪʦʚʦʛʦ ʧʨʦʮʝʩʩʦʨʘ 
(ʧʨʦʚʝʨʢʘ ʦʨʬʦʛʨʘʬʠʠ, ʪʝʟʘʫʨʫʩ, ʨʘʩʩʪʘʥʦʚʢʘ ʧʝʨʝʥʦʩʦʚ, ʘʚʪʦʟʘʤʝʥʘ, 
ʧʦʠʩʢ ʠ ʟʘʤʝʥʘ, ʘʚʪʦʤʘʪʠʯʝʩʢʦʝ ʩʦʩʪʘʚʣʝʥʠʝ ʦʛʣʘʚʣʝʥʠʡ ʠ ʠʥʜʝʢʩʦʚ, 
ʩʦʩʪʘʚʣʝʥʠʝ ʩʪʘʥʜʘʨʪʥʳʭ ʧʠʩʝʤ), Writer ʦʙʝʩʧʝʯʠʚʘʝʪ ʩʣʝʜʫʶʱʠʝ ʚʘʞ-
ʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ: 

¶ ʐʘʙʣʦʥʳ ʠ ʩʪʠʣʠ. 

¶ ʄʦʱʥʳʝ ʤʝʪʦʜʳ ʨʘʟʤʝʪʢʠ ʩʪʨʘʥʠʮ (ʚʢʣʶʯʘʷ ʚʨʝʟʢʠ, ʩʪʦʣʙʮʳ ʠ 
ʪʘʙʣʠʮʳ). 

¶ ɺʩʪʨʘʠʚʘʥʠʝ ʠʣʠ ʩʚʷʟʳʚʘʥʠʝ ʛʨʘʬʠʢʠ, ʵʣʝʢʪʨʦʥʥʳʭ ʪʘʙʣʠʮ ʠ ʜʨʫ-
ʛʠʭ ʦʙʲʝʢʪʦʚ. 

¶ ɺʩʪʨʦʝʥʥʳʝ ʩʨʝʜʩʪʚʘ ʨʠʩʦʚʘʥʠʷ. 

¶ ɻʣʘʚʥʳʝ ʜʦʢʫʤʝʥʪʳ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʜʣʷ ʦʙʲʝʜʠʥʝʥʠʷ ʥʘʙʦʨʘ ʜʦʢʫ-
ʤʝʥʪʦʚ ʚ ʦʜʠʥ ʜʦʢʫʤʝʥʪ. 

¶ ʆʪʩʣʝʞʠʚʘʥʠʝ ʠʟʤʝʥʝʥʠʡ ʚ ʚʝʨʩʠʷʭ ʜʦʢʫʤʝʥʪʦʚ. 

¶ ʀʥʪʝʛʨʘʮʠʷ ʩ ʙʘʟʘʤʠ ʜʘʥʥʳʭ, ʚʢʣʶʯʘʷ ʙʘʟʫ ʜʘʥʥʳʭ ʙʠʙʣʠʦʛʨʘʬʠʠ. 
ʕʢʩʧʦʨʪ ʚ ʬʦʨʤʘʪ PDF, ʚʢʣʶʯʘʷ ʟʘʢʣʘʜʢʠ. 

OpenOffice.org Writer ï ʪʝʢʩʪʦʚʳʡ ʨʝʜʘʢʪʦʨ ʠ ʨʝʜʘʢʪʦʨ html. ɹʝʩ-

ʧʣʘʪʥʳʡ ʘʥʘʣʦʛ Microsoft Word. ɹʦʣʴʰʘʷ ʯʘʩʪʴ ʬʫʥʢʮʠʦʥʘʣʘ Writer 
ʠʜʝʥʪʠʯʥʘ Word ʠ ʧʨʠ ʵʪʦʤ ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʜʣʷ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ 
ʬʘʡʣʦʚ Word (ʦʙʨʘʪʥʦʡ ʧʦʜʜʝʨʞʢʠ ʝʱʝ ʥʝʪ). ɺʭʦʜʠʪ ʚ ʧʘʢʝʪ OpenOffice. 

ɺʦʟʤʦʞʥʦʩʪʠ ʧʨʦʛʨʘʤʤʳ ʧʦʣʥʦʩʪʴʶ ʦʪʚʝʯʘʶʪ ʪʨʝʙʦʚʘʥʠʷʤ ʜʣʷ ʩʦ-
ʚʨʝʤʝʥʥʦʛʦ ʪʝʢʩʪʦʚʦʛʦ ʧʨʦʮʝʩʩʦʨʘ, ʠʭ ʭʚʘʪʠʪ ʩ ʣʠʭʚʦʡ ʜʣʷ ʩʦʟʜʘʥʠʷ 
ʣʶʙʦʛʦ ʪʝʢʩʪʘ: ʤʦʞʥʦ ʚʳʙʠʨʘʪʴ ʥʘʯʝʨʪʘʥʠʝ ʠ ʨʘʟʤʝʨ ʰʨʠʬʪʘ, ʧʨʠʤʝ-
ʥʷʪʴ ʨʘʟʣʠʯʥʳʝ ʩʪʠʣʠ ʦʬʦʨʤʣʝʥʠʷ ʪʝʢʩʪʘ. ɺ ʜʦʢʫʤʝʥʪ ʤʦʞʥʦ ʚʩʪʘʚʣʷʪʴ 
ʥʝ ʪʦʣʴʢʦ ʪʝʢʩʪ, ʪʘʙʣʠʮʳ ʠʣʠ ʠʟʦʙʨʘʞʝʥʠʷ, ʥʦ ʪʘʢʞʝ ʚʠʜʝʦ- ʠ ʘʫʜʠʦʜʘʥ-
ʥʳʝ. ʇʨʦʛʨʘʤʤʘ ʧʦʜʜʝʨʞʠʚʘʝʪ ʘʚʪʦʟʘʤʝʥʫ ʠ ʧʨʦʚʝʨʢʫ ʦʨʬʦʛʨʘʬʠʠ, ʚ 
ʪʦʤ ʯʠʩʣʝ ʠ ʜʣʷ ʨʫʩʩʢʦʛʦ ʷʟʳʢʘ. 

OpenOffice.org Writer ʧʦʜʜʝʨʞʠʚʘʝʪ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʬʦʨʤʘʪʦʚ 
ʜʦʢʫʤʝʥʪʦʚ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ ʭʦʨʦ-
ʰʫʶ ʧʦʜʜʝʨʞʢʫ ʜʦʢʫʤʝʥʪʦʚ, ʩʦʟʜʘʥʥʳʭ ʚ ʧʨʦʛʨʘʤʤʝ Microsoft Office (doc, 
xls ʠ ʜʨʫʛʠʝ), ʜʦʢʫʤʝʥʪʳ rtf, ʘ ʪʘʢʞʝ ʥʘʙʠʨʘʶʱʠʡ ʧʦʧʫʣʷʨʥʦʩʪʴ ʦʪʢʨʪrʳʡ 
ʩʪʘʥʜʘʨʪ Open Document Standart (odf), ʧʨʠʟʚʘʥʥʳʡ ʩʪʘʪʴ ʫʥʠʚʝʨʩʘʣʴ-
ʥʳʤ ʩʪʘʥʜʘʨʪʦʤ, ʧʦʜʜʝʨʞʠʚʘʝʤʳʤ ʚʩʝʤʠ ʪʝʢʩʪʦʚʳʤʠ ʧʨʦʮʝʩʩʦʨʘʤʠ. 
ʊʘʢʞʝ ʠʥʪʝʨʝʩʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʧʨʦʛʨʘʤʤʳ OpenOffice.org Writer ʷʚʣʷ-
ʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʩʦʭʨʘʥʷʪʴ ʩʦʟʜʘʥʥʳʝ ʜʦʢʫʤʝʥʪʳ ʚ ʬʦʨʤʘʪʝ 
Adobe pdf. 

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ OpenOffice.org Writer ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʩʘ-
ʤʳʭ ʤʦʱʥʳʭ ʙʝʩʧʣʘʪʥʳʭ ʪʝʢʩʪʦʚʳʭ ʨʝʜʘʢʪʦʨʦʚ, ʢʦʪʦʨʳʤ ʩʦʚʝʨʰʝʥʥʦ 
ʩʧʦʢʦʡʥʦ ʤʦʞʥʦ ʧʦʣʴʟʦʚʘʪʴʩʷ ʥʘ ʨʘʙʦʪʝ ʠ ʜʦʤʘ. ʅʘʯʠʥʘʷ ʩ ʚʝʨʩʠʠ 2.0.4, 
OpenOffice.org ʧʦʜʜʝʨʞʠʚʘʝʪ XUL ʨʘʩʰʠʨʝʥʠʷ ʚ ʬʦʨʤʘʪʝ .oxt, ʢʦʪʦʨʳʝ 
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ʣʝʛʢʦ ʜʦʙʘʚʣʷʶʪʩʷ, ʧʦʜʦʙʥʦ ʪʦʤʫ, ʢʘʢ ʵʪʦ ʦʨʛʘʥʠʟʦʚʘʥʦ ʚ Mozilla Firefox. 
ʅʘʠʙʦʣʝʝ ʠʥʪʝʨʝʩʥʳʝ ʠ ʜʦʩʪʘʪʦʯʥʦ ʧʦʧʫʣʷʨʥʳʝ ʨʘʩʰʠʨʝʥʠʷ ʜʣʷ Writer: 

¶ CompPad ï ʧʦʟʚʦʣʷʝʪ ʜʝʣʘʪʴ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʠ ʠʥʞʝʥʝʨʥʳʝ ʨʘʩ-
ʯʝʪʳ ʚ ʬʦʨʤʝ ʚʚʦʜʘ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʚʳʨʘʞʝʥʠʡ ʩ ʧʦʤʦʱʴʶ ʨʝ-
ʜʘʢʪʦʨʘ ʫʨʘʚʥʝʥʠʷ. 

¶ Language Tool ï ʨʘʩʰʠʨʝʥʠʝ ʜʣʷ ʧʨʦʚʝʨʢʠ ʛʨʘʤʤʘʪʠʢʠ. ʈʝʘʣʠʟʦ-
ʚʘʥʘ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʦʚʝʨʢʠ ʜʣʷ ʨʫʩʩʢʦʛʦ, ʘʥʛʣʠʡʩʢʦʛʦ, ʥʝʤʝʮʢʦʛʦ, 
ʧʦʣʴʩʢʦʛʦ ʠ ʜʨʫʛʠʭ ʷʟʳʢʦʚ.  

¶ ʊʠʧʦʛʨʘʬʠʢʘ ʜʣʷ ʆʆʆ ï ʨʘʩʰʠʨʝʥʠʝ ʧʦʟʚʦʣʷʝʪ ʧʨʠʚʝʩʪʠ ʪʝʢʩʪ ʚ 
ʩʦʦʪʚʝʪʩʪʚʠʝ ʩ ʪʠʧʦʛʨʘʬʩʢʠʤʠ ʩʪʘʥʜʘʨʪʘʤʠ (ʢʘʚʳʯʢʠ, ʪʠʨʝ, ʣʠʰ-
ʥʠʝ ʧʨʦʙʝʣʳ).  

¶ AltSearch ï ʨʘʩʰʠʨʝʥʠʝ ʜʣʷ ʫʣʫʯʰʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʧʦʠʩʢʘ ʠ ʟʘʤʝ-
ʥʳ ʪʝʢʩʪʘ, ʧʦʜʜʝʨʞʠʚʘʝʪ ʨʝʛʫʣʷʨʥʳʝ ʚʳʨʘʞʝʥʠʷ. 
ʆʩʥʦʚʥʳʝ ʧʨʝʠʤʫʱʝʩʪʚʘ OpenOffice.org ʧʝʨʝʜ ʜʨʫʛʠʤʠ ʦʬʠʩʥʳʤʠ 

ʧʘʢʝʪʘʤʠ: 

¶ ʦʪʩʫʪʩʪʚʠʝ ʣʠʮʝʥʟʠʦʥʥʦʡ ʧʣʘʪʳ; 

¶ ʤʝʞʧʣʘʪʬʦʨʤʝʥʥʦʩʪʴ ï ʦʬʠʮʠʘʣʴʥʦ ʩʫʱʝʩʪʚʫʶʪ ʩʙʦʨʢʠ ʜʣʷ ʩʣʝ-
ʜʫʶʱʠʭ ʦʧʝʨʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʠ ʧʣʘʪʬʦʨʤ: Microsoft Windows, 
GNU/Linux, Unix, Sun Solaris, MacOS; 

¶ ʦʙʰʠʨʥʘʷ ʷʟʳʢʦʚʘʷ ʧʦʜʜʝʨʞʢʘ ï ʠʥʪʝʨʬʝʡʩ OpenOffice.org ʜʦʩʪʫ-
ʧʝʥ ʥʘ ʙʦʣʝʝ ʯʝʤ 40 ʷʟʳʢʘʭ. ʂʨʦʤʝ ʵʪʦʛʦ, ʜʣʷ 70 ʷʟʳʢʦʚ ʠʤʝʶʪʩʷ 
ʦʨʬʦʛʨʘʬʠʯʝʩʢʠʝ ʩʣʦʚʘʨʠ, ʩʣʦʚʘʨʠ ʧʝʨʝʥʦʩʦʚ, ʪʝʟʘʫʨʫʩʘ ʠ ʜʠʘ-
ʣʝʢʪʦʚ; 

¶ ʩʦʚʤʝʩʪʠʤʦʩʪʴ ʬʘʡʣʦʚ ï ʚ OpenOffice.org ʝʩʪʴ ʚʩʪʨʦʝʥʥʘʷ ʚʦʟ-
ʤʦʞʥʦʩʪʴ ʵʢʩʧʦʨʪʘ ʚ ʬʦʨʤʘʪʳ PDF ʠ Flash, ʘ ʪʘʢʞʝ ʧʦʜʜʝʨʞʢʘ ʦʪ-
ʢʨʳʪʠʷ ʠ ʩʦʭʨʘʥʝʥʠʷ ʬʘʡʣʦʚ ʚ ʬʦʨʤʘʪʘʭ Microsoft Office, RTF, 
PDF, HTML, XML, WordPerfect, StarWriter ʠ Lotus 123. 
ɺ ʦʪʣʠʯʠʝ ʦʪ ʪʘʢʠʭ ʨʝʜʘʢʪʦʨʦʚ, ʢʘʢ Microsoft Word ʠ Abiword, ʚ Writer 

ʦʪʩʫʪʩʪʚʫʝʪ ʧʨʦʚʝʨʢʘ ʛʨʘʤʤʘʪʠʢʠ, ʭʦʪʷ ʠ ʧʨʠʩʫʪʩʪʚʫʝʪ ʧʨʦʚʝʨʢʘ ʦʨʬʦ-
ʛʨʘʬʠʠ. ɼʣʷ ʚʢʣʶʯʝʥʠʷ ʧʨʦʚʝʨʢʠ ʛʨʘʤʤʘʪʠʢʠ ʥʫʞʥʦ ʫʩʪʘʥʦʚʠʪʴ ʩʧʝʮʠ-
ʘʣʴʥʦʝ ʨʘʩʰʠʨʝʥʠʝ. ɺʦʟʤʦʞʥʦʩʪʴ ʨʘʙʦʪʳ ʩ ʵʣʝʢʪʨʦʥʥʦʡ ʧʦʯʪʦʡ, ʢʦʪʦʨʘʷ 
ʙʳʣʘ ʧʦʣʥʦʩʪʴʶ ʧʝʨʝʧʠʩʘʥʘ ʚ ʚʝʨʩʠʠ 2.0, ʚʩʸ ʝʱʸ ʤʝʥʝʝ ʩʪʘʙʠʣʴʥʘ ʠ 
ʨʘʩʰʠʨʷʝʤʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʨʫʛʠʤʠ ʪʝʢʩʪʦʚʳʤʠ ʧʨʦʮʝʩʩʦʨʘʤʠ.  

OOo ʧʦʩʪʘʚʣʷʝʪʩʷ ʩ ʦʙʰʠʨʥʦʡ ʩʧʨʘʚʦʯʥʦʡ ʩʠʩʪʝʤʦʡ. ɽʩʣʠ ʚʩʧʣʳ-
ʚʘʶʱʠʝ ʧʦʜʩʢʘʟʢʠ ʨʘʟʨʝʰʝʥʳ, ʧʨʠ ʥʘʚʝʜʝʥʠʠ ʫʢʘʟʘʪʝʣʷ ʥʘ ʣʶʙʦʡ ʠʟ 
ʟʥʘʯʢʦʚ ʚr  ʫʚʠʜʠʪʝ ʤʘʣʝʥʴʢʠʡ ʙʣʦʢ (çʚʩʧʣʳʚʘʶʱʫʶ ʧʦʜʩʢʘʟʢʫè) ʩ ʢʨʘʪ-
ʢʠʤ ʦʙʲʷʩʥʝʥʠʝʤ ʥʘʟʥʘʯʝʥʠʷ ʟʥʘʯʢʘ. ɼʣʷ ʙʦʣʝʝ ʜʝʪʘʣʴʥʦʛʦ ʦʙʲʷʩʥʝʥʠʷ 
ʚrʙʝʨʠʪʝ ʉʧʨʘʚʢʘ > ʏʪʦ ʵʪʦ ʪʘʢʦʝ? ʠ ʫʜʝʨʞʠʚʘʡʪʝ ʫʢʘʟʘʪʝʣʴ ʥʘ ʟʥʘʯʢʝ. 

ʉʦʦʙʱʝʩʪʚʦ OpenOffice.org ʥʝ ʪʦʣʴʢʦ ʨʘʟʚʠʚʘʝʪ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩ-
ʧʝʯʝʥʠʝ, ʥʦ ʠ ʦʙʝʩʧʝʯʠʚʘʝʪ ʙʝʩʧʣʘʪʥʫʶ ʧʦʜʜʝʨʞʢʫ ʥʘ ʜʦʙʨʦʚʦʣʴʥʦʡ 
ʦʩʥʦʚʝ. ʇʦʣʴʟʦʚʘʪʝʣʠ OOo ʤʦʛʫʪ ʧʦʣʫʯʠʪʴ ʚʩʝʩʪʦʨʦʥʥʶʶ ʩʝʪʝʚʫʶ ʧʦʜ-
ʜʝʨʞʢʫ ʦʪ ʤʝʩʪʥʳʭ ʛʨʫʧʧ ʯʝʨʝʟ ʛʨʫʧʧʳ ʥʦʚʦʩʪʝʡ, ʬʦʨʫʤʳ ʠʣʠ ʩʧʠʩʢʠ 
ʨʘʩʩʳʣʢʠ. ɽʩʪʴ ʪʘʢʞʝ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʩʘʡʪʳ, ʚʳʧʦʣʥʝʥʥʳʝ ʧʦʣʴʟʦʚʘʪʝ-
ʣʷʤʠ, ʢʦʪʦʨʳʝ ʧʨʝʜʣʘʛʘʶʪ ʙʝʩʧʣʘʪʥʳʝ ʧʦʜʩʢʘʟʢʠ ʠ ʫʯʝʙʥʳʝ ʧʦʩʦʙʠʷ. 
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6.07 Apple IWork Pages 
 

iWork ï ʥʘʙʦʨ ʧʨʠʣʦʞʝʥʠʡ, ʩʦʟʜʘʥʥʳʭ Apple Inc, ʩʦʜʝʨʞʘʱʠʡ ʪʝʢ-
ʩʪʦʚʳʡ ʧʨʦʮʝʩʩʦʨ, ʪʘʙʣʠʯʥʳʡ ʨʝʜʘʢʪʦʨ, ʘ ʪʘʢʞʝ ʧʨʦʛʨʘʤʤʫ ʜʣʷ ʩʦʟʜʘ-
ʥʠʷ ʧʨʝʟʝʥʪʘʮʠʡ. ʆʩʥʦʚʥʳʤ ʢʦʥʢʫʨʝʥʪʦʤ iWork ʷʚʣʷʝʪʩʷ ʧʘʢʝʪ Microsoft 
Office for Mac. iWork ʜʝʰʝʚʣʝ ʵʪʦʛʦ ʧʘʢʝʪʘ, ʥʦ ʥʝ ʩʦʜʝʨʞʠʪ ʵʢʚʠʚʘʣʝʥʪʦʚ 
ʨʷʜʘ ʧʨʦʛʨʘʤʤ, ʚʭʦʜʷʱʠʭ ʚ ʥʝʢʦʪʦʨʳʝ ʚʝʨʩʠʠ Microsoft Office. 

iWork ʠʥʪʝʛʨʠʨʫʝʪʩʷ ʩ ʧʨʠʣʦʞʝʥʠʷʤʠ, ʚʭʦʜʷʱʠʤʠ ʚ ʧʘʢʝʪ iLife.  
ʇʦʩʣʝʜʥʷʷ ʚʝʨʩʠʷ ʧʘʢʝʪʘ, iWork'09, ʥʝ ʧʦʜʜʝʨʞʠʚʘʝʪ ʬʦʨʤʘʪ 
OpenDocument (ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ OpenOffice.org, ʧʨʠʟʥʘʥ ʩʪʘʥʜʘʨʪʦʤ ʚ 
ʨʷʜʝ ʩʪʨʘʥ). ʕʪʠ ʬʦʨʤʘʪʳ ʧʦʜʜʝʨʞʠʚʘʝʪ ʩʪʘʥʜʘʨʪʥʳʡ ʨʝʜʘʢʪʦʨ Mac OS 
X 10.5 Leopard, Textedit. 

ɺ ʢʦʤʧʣʝʢʪʝ ʠʤʝʝʪʩʷ ʥʘʙʦʨ ʰʘʙʣʦʥʦʚ, ʫʧʨʦʱʘʶʱʠʭ ʧʦʜʛʦʪʦʚʢʫ ʜʦ-
ʢʫʤʝʥʪʘ, ʥʦ ʧʨʠ ɻʪʦʤ ʙʦӢʣɹ ʘh̫ ʯʘʩʪɹ hʨʠʬʪʦʚ, ʠʩʧʦʣʴʟʦʚʘʥʥʘʷ ʚ ʩʪʘʥ-
ʜʘʨʪʥʳʭ ʰʘʙʣʦʥʘʭ, ʥʝ ʣʦʢʘʣʠʟʠʨʦʚʘʥʘ ʥʘ ʨʫʩʩʢʠʡ ʷʟʳʢ, ʪʦ ʝʩʪʴ ʦʥʠ ʥʝ-
ʧʨʠʛʦʜʥʳ ʜʣʷ ʜʦʢʫʤʝʥʪʦʚ ʩ ʢʠʨʠʣʣʠʮʝʡ. ʇʦʟʚʦʣʷʝʪ ʚʩʪʘʚʣʷʪʴ ʤʫʣʴʪʠ-
ʤʝʜʠʘ ʠʟ ʠʥʪʝʛʨʠʨʦʚʘʥʥʦʛʦ ʦʙʦʟʨʝʚʘʪʝʣʷ iLife (ʤʫʟʳʢʘ, ʬʦʪʦ, ʚʠʜʝʦ). 
ʀʤʝʝʪ ʬʫʥʢʮʠʠ ʧʦʣʥʦʛʦ ʵʢʨʘʥʘ, ʚʦʟʦʙʥʦʚʣʝʥʠʷ, ʘʚʪʦʩʦʭʨʘʥʝʥʠʷ, ʭʨʘʥʝ-
ʥʠʷ ʚʝʨʩʠʡ ʜʦʢʫʤʝʥʪʘ. ʇʦʜʜʝʨʞʠʚʘʝʪʩʷ ʵʢʩʧʦʨʪ ʚ ʩʣʝʜʫʶʱʠʝ ʬʦʨʤʘʪʳ: 

¶ ɼʦʢʫʤʝʥʪʳ Pages (.pages) 

¶ ɼʦʢʫʤʝʥʪʳ Microsoft Word (.doc) 

¶ ʌʘʡʣʳ PDF (.pdf) 

¶ ʌʦʨʤʘʪʠʨʦʚʘʥʥʳʡ ʪʝʢʩʪ (.rtf) 

¶ ʇʨʦʩʪʦʡ ʪʝʢʩʪ (.txt) 

¶ ʆʪʢʨʳʪʳʡ ʩʪʘʥʜʘʨʪ ʵʣʝʢʪʨʦʥʥʳʭ ʢʥʠʛ (.epub)  
ɺ ʧʨʠʣʦʞʝʥʠʠ Pages ʥʘ iPad, iPhone ʠʣʠ iPod touch ʚʳ ʤʦʞʝʪʝ ʩʦʟ-

ʜʘʚʘʪʴ ʢʨʘʩʠʚʳʝ ʧʠʩʴʤʘ, ʦʪʯʸʪʳ, ʣʠʩʪʦʚʢʠ ʠ ʜʨʫʛʠʝ ʜʦʢʫʤʝʥʪʳ.  
Pages ʧʦʜʜʝʨʞʠʚʘʝʪ ʪʝʭʥʦʣʦʛʠʶ Multi-Touch, ʧʦʵʪʦʤʫ ʥʘʙʦʨ ʪʝʢʩʪʘ 

ʩʪʘʥʦʚʠʪʩʷ ʝʩʪʝʩʪʚʝʥʥʳʤ ʠ ʫʚʣʝʢʘʪʝʣʴʥʳʤ. ʅʦʚʳʡ ʛʦʨʠʟʦʥʪʘʣʴʥʳʡ ʨʝ-
ʞʠʤ ʥʘ iPhone ʠ iPod touch ʧʦʟʚʦʣʷʝʪ ʚʚʦʜʠʪʴ ʪʝʢʩʪ ʜʚʫʤʷ ʙʦʣʴʰʠʤʠ 
ʧʘʣʴʮʘʤʠ ʩ ʤʘʢʩʠʤʘʣʴʥʦʡ ʩʢʦʨʦʩʪʴʶ, ʘ ʬʫʥʢʮʠʷ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʛʦ 

ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʷ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʫʚʝʣʠʯʠʚʘʝʪ ʪʝʢʩʪ, ʢʦʛʜʘ ʚʳ ʨʘʙʦʪʘʝʪʝ 
ʥʘʜ ʥʠʤ. ʅʘʚʠʛʘʪʦʨ ʩʪʨʘʥʠʮ ʦʪʦʙʨʘʞʘʝʪ ʤʠʥʠʘʪʶʨʳ ʢʘʞʜʦʡ ʩʪʨʘʥʠʮʳ, 
ʧʦʵʪʦʤʫ ʚʳ ʤʦʞʝʪʝ ʣʝʛʢʦ ʧʝʨʝʡʪʠ ʢ ʣʶʙʦʡ ʯʘʩʪʠ ʜʦʢʫʤʝʥʪʘ. ʇʨʦʩʪʦ ʢʦʩ-
ʥʠʪʝʩʴ ʢʥʦʧʢʠ ʤʠʢʨʦʬʦʥʘ ʥʘ ʢʣʘʚʠʘʪʫʨʝ, ʧʨʦʠʟʥʝʩʠʪʝ ʩʣʦʚʘ ï ʠ ʦʥʠ ʪʫʪ 
ʞʝ ʧʦʷʚʷʪʩʷ ʥʘ ʵʢʨʘʥʝ. ʇʠʩʘʪʴ ʧʠʩʴʤʘ ʠ ʚʝʩʪʠ ʟʘʤʝʪʢʠ ʪʝʧʝʨʴ ʛʦʨʘʟʜʦ 
ʧʨʦʱʝ. 

ɺ Pages ʤʦʞʥʦ ʨʘʙʦʪʘʪʴ ʥʝ ʪʦʣʴʢʦ ʩ ʪʝʢʩʪʦʤ. ʕʪʦ ʦʪʣʠʯʥʳʡ ʠʥʩʪʨʫ-
ʤʝʥʪ ʜʣʷ ʨʘʙʦʪʳ ʩ ʛʨʘʬʠʢʦʡ. ʆʜʥʠʤ ʢʘʩʘʥʠʝʤ ʚʩʪʘʚʴʪʝ ʬʦʪʦʛʨʘʬʠʠ ʠ 
ʬʠʣʴʤʳ ʠʟ ʧʨʠʣʦʞʝʥʠʷ çʌʦʪʦʛʨʘʬʠʠè. ʂʘʜʨʠʨʫʡʪʝ ʠʟʦʙʨʘʞʝʥʠʷ, ʧʨʠ-
ʤʝʥʠʪʝ ʵʬʬʝʢʪʳ ʦʪʨʘʞʝʥʠʷ ʠ ʜʦʙʘʚʴʪʝ ʨʘʤʢʠ, ʯʪʦʙʳ ʧʦʜʯʝʨʢʥʫʪʴ ʬʦʪʦ-
ʛʨʘʬʠʠ ʥʘ ʩʪʨʘʥʠʮʝ. ɼʦʙʘʚʴʪʝ ʚʧʝʯʘʪʣʷʶʱʠʝ ʪʨʸʭʤʝʨʥʳʝ ʜʠʘʛʨʘʤʤʳ ʠ 
ʜʠʥʘʤʠʯʝʩʢʠʝ ʪʘʙʣʠʮʳ, ʯʪʦʙʳ ʧʨʦʠʣʣʶʩʪʨʠʨʦʚʘʪʴ ʩʚʦʠ ʤʳʩʣʠ. ʉʦʟʜʘʡ-
ʪʝ ʬʠʛʫʨʳ, ʥʘʧʨʠʤʝʨ ʟʚʸʟʜʦʯʢʠ ʠ ʤʥʦʛʦʫʛʦʣʴʥʠʢʠ, ʠ ʚʳʜʝʣʠʪʝ ʠʭ ʪʝʥʷ-
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ʤʠ. ʇʦʪʷʥʠʪʝ ʟʘ ʫʛʦʣ ʦʙʲʝʢʪʘ ʠʣʠ ʠʟʦʙʨʘʞʝʥʠʷ, ʯʪʦʙʳ ʠʟʤʝʥʠʪʴ ʝʛʦ 
ʨʘʟʤʝʨ, ʨʘʟʚʝʨʥʠʪʝ ʞʝʩʪʦʤ ʧʦʚʦʨʦʪʘ ʠʣʠ ʧʝʨʝʪʘʱʠʪʝ ʥʘ ʥʦʚʦʝ ʤʝʩʪʦ ï 
ʥʘʧʨʘʚʣʷʶʱʠʝ ʣʠʥʠʠ ʧʦʤʦʛʫʪ ʨʘʩʧʦʣʦʞʠʪʴ ʝʛʦ ʠʤʝʥʥʦ ʪʘʢ, ʢʘʢ ʚʘʤ ʥʫʞ-
ʥʦ. ʊʝʢʩʪ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʦʙʪʝʢʘʝʪ ʠʟʦʙʨʘʞʝʥʠʝ, ʜʘʞʝ ʢʦʛʜʘ ʚʳ ʝʛʦ ʧʝ-
ʨʝʤʝʱʘʝʪʝ. 

Pages ʩʦʭʨʘʥʷʝʪ ʨʝʟʫʣʴʪʘʪʳ ʚʘʰʝʡ ʨʘʙʦʪʳ ï ʧʨʷʤʦ ʚʦ ʚʨʝʤʷ ʨʘʙʦ-
ʪʳ. ɺʳ ʤʦʞʝʪʝ ʥʘʙʠʨʘʪʴ ʪʝʢʩʪ ʥʘ ʭʦʜʫ, ʠ ʧʨʠ ʩʣʝʜʫʶʱʝʤ ʦʪʢʨʳʪʠʠ ʜʦ-
ʢʫʤʝʥʪʘ ʦʥ ʙʫʜʝʪ ʚʳʛʣʷʜʝʪʴ ʚ ʪʦʯʥʦʩʪʠ ʪʘʢ, ʢʘʢʠʤ ʚʳ ʝʛʦ ʦʩʪʘʚʠʣʠ, ʜʘʞʝ 
ʝʩʣʠ ʚʳ ʦʪʢʨʦʝʪʝ ʝʛʦ ʥʘ ʜʨʫʛʦʤ ʫʩʪʨʦʡʩʪʚʝ. ʃʶʙʳʝ ʠʟʤʝʥʝʥʠʷ ʤʦʞʥʦ 
ʦʪʤʝʥʠʪʴ, ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʪʦʛʦ, ʢʦʛʜʘ ʚʳ ʠʭ ʚʥʝʩʣʠ. 

ʂʘʞʜʳʡ ʰʘʙʣʦʥ ʚ Pages ʠʤʝʝʪ ʩʚʦʡ ʩʪʠʣʴ, ʧʦʵʪʦʤʫ ʚʘʰ ʜʦʢʫʤʝʥʪ 
ʚʳʛʣʷʜʠʪ ʚʝʣʠʢʦʣʝʧʥʦ ʩ ʩʘʤʦʛʦ ʥʘʯʘʣʘ. ɸ ʚʩʝʛʦ ʦʜʥʠʤ ʢʘʩʘʥʠʝʤ ʣʠʥʝʡ-
ʢʠ ʚʳ ʤʦʞʝʪʝ ʠʟʤʝʥʠʪʴ ʰʨʠʬʪʳ ʠ ʨʘʩʧʦʣʦʞʝʥʠʝ ʪʝʢʩʪʘ. ʂʦʩʥʠʪʝʩʴ ʧʘ-
ʥʝʣʠ çʉʪʠʣʠè, ʯʪʦʙʳ ʧʨʠʤʝʥʠʪʴ ʝʜʠʥʳʡ ʩʪʠʣʴ ʢʦ ʚʩʝʤ ʟʘʛʦʣʦʚʢʘʤ, ʪʝʢ-
ʩʪʫ ʠ ʧʦʜʧʠʩʷʤ ʚ ʜʦʢʫʤʝʥʪʝ. 

ʈʘʩʰʠʨʝʥʥʦʝ ʬʦʨʤʘʪʠʨʦʚʘʥʠʝ ʚ Pages ï ʵʪʦ ʣʝʛʢʦ. ʂʦʩʥʠʪʝʩʴ ʢʥʦʧ-
ʢʠ çʉʚʦʡʩʪʚʘè, ʯʪʦʙʳ ʥʘʩʪʨʦʠʪʴ ʤʝʞʩʪʨʦʯʥʳʡ ʠʥʪʝʨʚʘʣ ʠ ʨʘʟʙʠʪʴ ʪʝʢʩʪ 
ʥʘ ʢʦʣʦʥʢʠ. ʇʨʦʩʪʳʤ ʧʝʨʝʪʘʩʢʠʚʘʥʠʝʤ ʥʘʩʪʨʦʡʪʝ ʪʘʙʫʣʷʮʠʶ, ʦʪʩʪʫʧʳ 
ʘʙʟʘʮʝʚ ʠ ʧʦʣʷ ʩʪʨʘʥʠʮ. ɼʦʙʘʚʴʪʝ ʢʦʣʦʥʪʠʪʫʣʳ ʠ ʥʦʤʝʨʘ ʩʪʨʘʥʠʮ. 

Pages ʧʦʤʦʛʘʝʪ ʚʘʤ ʩʦʟʜʘʚʘʪʴ ʩʧʠʩʢʠ ʤʥʦʞʝʩʪʚʦʤ ʩʧʦʩʦʙʦʚ. ɺʳʙʝ-
ʨʠʪʝ ʤʘʨʢʠʨʦʚʘʥʥʳʡ, ʥʫʤʝʨʦʚʘʥʥʳʡ ʠʣʠ ʙʫʢʚʝʥʥʳʡ ʩʧʠʩʦʢ ï ʠ ʦʥ ʙʫʜʝʪ 
ʩʦʟʜʘʚʘʪʴʩʷ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʧʦ ʤʝʨʝ ʚʚʦʜʘ ʪʝʢʩʪʘ. ʀʟʤʝʥʠʪʝ ʧʦʨʷʜʦʢ 
ʵʣʝʤʝʥʪʦʚ ʩʧʠʩʢʘ, ʧʨʦʩʪʦ ʧʝʨʝʪʘʱʠʚ ʤʘʨʢʸʨ ʠʣʠ ʯʠʩʣʦ. ɺʦʩʧʦʣʴʟʫʡʪʝʩʴ 
ʠʥʩʪʨʫʤʝʥʪʘʤʠ ʥʘ ʧʘʥʝʣʠ çʉʚʦʡʩʪʚʘè, ʯʪʦʙʳ ʠʟʤʝʥʠʪʴ ʩʪʠʣʴ ʩʧʠʩʢʘ ʚ 
ʣʶʙʦʡ ʤʦʤʝʥʪ. 

ɽʩʣʠ ʚʳ ʥʝʧʨʘʚʠʣʴʥʦ ʚʚʝʣʠ ʩʣʦʚʦ, Pages ʩʨʘʟʫ ʧʨʝʜʫʧʨʝʜʠʪ ʚʘʩ ʦʙ 
ʵʪʦʤ. ʅʝ ʚʳʭʦʜʷ ʠʟ Pages, ʤʦʞʥʦ ʙʳʩʪʨʦ ʧʦʩʤʦʪʨʝʪʴ ʩʣʦʚʦ ʚʦ ʚʩʪʨʦʝʥ-
ʥʦʤ ʩʣʦʚʘʨʝ. ɽʩʣʠ ʚʘʤ ʥʫʞʥʦ ʦʪʩʣʝʞʠʚʘʪʴ ʢʘʞʜʫʶ ʙʫʢʚʫ, ʘʙʟʘʮ ʠ ʩʪʨʘ-
ʥʠʮʫ, ʤʦʞʥʦ ʚʢʣʶʯʠʪʴ ʨʝʞʠʤ ʩʪʘʪʠʩʪʠʢʠ. ʄʦʞʥʦ ʜʘʞʝ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʥʦ-
ʩʢʠ ï ʚʥʠʟʫ ʩʪʨʘʥʠʮʳ ʠʣʠ ʚ ʢʦʥʮʝ ʜʦʢʫʤʝʥʪʘ. 

ʌʫʥʢʮʠʠ çʅʘʡʪʠè ʠ çɿʘʤʝʥʠʪʴè ʧʦʤʦʛʫʪ ʚʘʤ ʚʥʝʩʪʠ ʙʳʩʪʨʳʝ ʧʨʘʚ-
ʢʠ, ʥʘʧʨʠʤʝʨ ʚʩʪʘʚʠʪʴ ʧʨʦʧʠʩʥʳʝ ʙʫʢʚʳ ʠʣʠ ʠʟʤʝʥʠʪʴ ʥʘʧʠʩʘʥʠʝ ʠʤʸʥ 
ʩʦʙʩʪʚʝʥʥʳʭ. ʇʨʦʩʪʦ ʚʚʝʜʠʪʝ ʩʣʦʚʦ, ʢʦʪʦʨʦʝ ʚʳ ʭʦʪʠʪʝ ʟʘʤʝʥʠʪʴ, ʠ 
Pages ʥʘʡʜʸʪ ʢʘʞʜʫʶ ʚʘʨʠʘʮʠʶ ʵʪʦʛʦ ʩʣʦʚʘ ʚ ʜʦʢʫʤʝʥʪʝ. ʉʣʦʚʘ ʤʦʞʥʦ 
ʟʘʤʝʥʷʪʴ ʧʦ ʦʜʥʦʤʫ ʠʣʠ ʚʩʝ ʦʜʥʦʚʨʝʤʝʥʥʦ. 

ɺʘʰʠ ʪʚʦʨʝʥʠʷ ʤʦʞʝʪ ʧʨʦʯʠʪʘʪʴ ʢʘʞʜʳʡ ï ʚ ʀʥʪʝʨʥʝʪʝ ʠʣʠ ʧʦ ʵʣʝʢ-
ʪʨʦʥʥʦʡ ʧʦʯʪʝ, ʥʘ Mac ʠ PC. Pages ʭʨʘʥʠʪ ʚʩʝ ʚʘʰʠ ʜʦʢʫʤʝʥʪʳ ʚʤʝʩʪʝ, 
ʧʦʵʪʦʤʫ ʠʭ ʣʝʛʢʦ ʥʘʡʪʠ ʠ ʵʢʩʧʦʨʪʠʨʦʚʘʪʴ. ɽʩʣʠ ʚʘʤ ʧʨʠʩʣʘʣʠ ʜʦʢʫʤʝʥʪ 
Microsoft Word, ʝʛʦ ʤʦʞʥʦ ʦʪʢʨʳʪʴ ʚ Pages. ɺʳ ʤʦʞʝʪʝ ʵʢʩʧʦʨʪʠʨʦʚʘʪʴ 
ʩʚʦʡ ʜʦʢʫʤʝʥʪ ʚ ʬʘʡʣ Word ʠʣʠ PDF, ʯʪʦʙʳ ʝʛʦ ʤʦʛʣʠ ʦʪʢʨʳʪʴ ʣʶʙʳʝ 
ʧʦʣʴʟʦʚʘʪʝʣʠ. ʂʨʦʤʝ ʪʦʛʦ, ʚ Pages ʤʦʞʥʦ ʦʪʢʨʳʚʘʪʴ ʜʦʢʫʤʝʥʪʳ 
Pagesô09, ʩʦʟʜʘʥʥʳʝ ʥʘ Mac. ɺʳ ʤʦʞʝʪʝ ʧʫʙʣʠʢʦʚʘʪʴ ʠ ʦʪʧʨʘʚʣʷʪʴ ʜʦ-
ʢʫʤʝʥʪʳ ʨʘʟʣʠʯʥʳʤʠ ʩʧʦʩʦʙʘʤʠ. ʆʪʧʨʘʚʣʷʡʪʝ ʠ ʧʦʣʫʯʘʡʪʝ ʬʘʡʣʳ ʧʦ 
ʵʣʝʢʪʨʦʥʥʦʡ ʧʦʯʪʝ. ʇʝʨʝʜʘʚʘʡʪʝ ʠʭ ʯʝʨʝʟ iTunes. ʀ ʧʝʯʘʪʘʡʪʝ ʧʦ ʙʝʩ-
ʧʨʦʚʦʜʥʦʡ ʩʝʪʠ ʯʝʨʝʟ AirPrint. 
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ʉʦʟʜʘʚʘʪʴ ʜʦʢʫʤʝʥʪʳ ʩ Pages ʧʨʦʩʪʦ. ɺʚʝʨʭʫ ʩʪʨʘʥʠʮʳ ʥʘʭʦʜʠʪʩʷ 
ʢʦʥʪʝʢʩʪʥʘʷ ʧʘʥʝʣʴ ʬʦʨʤʘʪʠʨʦʚʘʥʠʷ, ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʷʝʪ ʚʳʧʦʣʥʠʪʴ ʦʩ-
ʥʦʚʥʳʝ ʜʝʡʩʪʚʠʷ ï ʬʦʨʤʘʪʠʨʦʚʘʥʠʝ ʪʝʢʩʪʘ ʠ ʥʘʩʪʨʦʡʢʫ ʠʟʦʙʨʘʞʝʥʠʷ ï 
ʚʩʝʛʦ ʦʜʥʠʤ ʥʘʞʘʪʠʝʤ. ɺʳ ʤʦʞʝʪʝ ʧʨʦʩʤʦʪʨʝʪʴ ʠ ʚʳʙʨʘʪʴ ʰʨʠʬʪʳ ʚ 
ʤʝʥʶ ʰʨʠʬʪʦʚ, ʛʜʝ ʦʥʠ ʧʦʢʘʟʘʥʳ ʪʦʯʥʦ ʪʘʢ ʞʝ, ʢʘʢ ʙʫʜʫʪ ʚʳʛʣʷʜʝʪʴ ʚ 
ʜʦʢʫʤʝʥʪʝ. ʄʦʞʥʦ ʠʟʤʝʥʠʪʴ ʨʘʟʤʝʨ ʠ ʮʚʝʪ ʪʝʢʩʪʘ, ʫʢʘʟʘʪʴ ʤʝʞʩʪʨʦʯʥʦʝ 
ʨʘʩʩʪʦʷʥʠʝ, ʚʳʨʘʚʥʷʪʴ ʪʝʢʩʪ ʧʦ ʦʜʥʦʤʫ ʠʣʠ ʜʨʫʛʦʤʫ ʢʨʘʶ ʩʪʨʘʥʠʮʳ, ʠʟ-
ʤʝʥʠʪʴ ʩʪʠʣʠ ʘʙʟʘʮʝʚ ʠ ʩʠʤʚʦʣʦʚ. ʇʨʠ ʚʳʙʦʨʝ ʬʦʪʦʛʨʘʬʠʠ, ʬʠʛʫʨʳ ʠʣʠ 
ʪʘʙʣʠʮʳ ʚ ʜʦʢʫʤʝʥʪʝ ʥʘ ʧʘʥʝʣʠ ʬʦʨʤʘʪʠʨʦʚʘʥʠʷ ʦʪʦʙʨʘʞʘʶʪʩʷ ʠʥʩʪ-
ʨʫʤʝʥʪʳ, ʢʦʪʦʨʳʝ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʥʘʩʪʨʦʡʢʠ ʠʟʦʙʨʘʞʝʥʠʷ. 
Pages ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʬʦʨʤʘʪʠʨʫʝʪ ʤʘʨʢʠʨʦʚʘʥʥʳʝ ʠʣʠ ʥʫʤʝʨʦʚʘʥʥʳʝ 
ʩʧʠʩʢʠ, ʧʨʦʚʝʨʷʝʪ ʦʨʬʦʛʨʘʬʠʶ, ʢʦʨʨʝʢʪʠʨʫʝʪ ʜʦʢʫʤʝʥʪ ʠ ʩʦʩʪʘʚʣʷʝʪ 
ʪʘʙʣʠʮʫ ʩʦʜʝʨʞʘʥʠʷ. 

ɿʘʜʘʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʧʘʨʘʤʝʪʨʳ ʜʦʢʫʤʝʥʪʘ ʤʦʞʥʦ ʚʩʝʛʦ ʥʝ-
ʩʢʦʣʴʢʠʤʠ ʥʘʞʘʪʠʷʤʠ ʤʳʰʠ, ʤʦʞʥʦ ʜʦʙʘʚʠʪʴ ʚʝʨʭʥʠʝ ʠ ʥʠʞʥʠʝ ʢʦʣʦʥ-
ʪʠʪʫʣʳ, ʩʥʦʩʢʠ ʠ ʟʘʢʣʘʜʢʠ. ʄʦʞʥʦ ʚʩʪʘʚʠʪʴ ʨʘʟʜʝʣ, ʤʘʢʝʪ ʠ ʨʘʟʨʳʚ 
ʩʪʨʘʥʠʮʳ ʠʟ ʨʘʩʢʨʳʚʘʶʱʝʛʦʩʷ ʤʝʥʶ. ɸ ʚʥʠʟʫ ʩʪʨʘʥʠʮʳ ʧʦʢʘʟʘʥʘ ʩʪʘʪʠ-
ʩʪʠʢʘ ʧʦ ʩʣʦʚʘʤ ï ʥʘʞʤʠʪʝ ʥʘ ʦʙʱʫʶ ʩʫʤʤʫ ʩʣʦʚ, ʯʪʦʙʳ ʧʦʣʫʯʠʪʴ ʧʦʜ-
ʨʦʙʥʳʝ ʩʚʝʜʝʥʠʷ: ʢʦʣʠʯʝʩʪʚʦ ʩʠʤʚʦʣʦʚ, ʩʪʨʦʢ, ʘʙʟʘʮʝʚ. ʂʦʛʜʘ ʞʝ ʜʝʣʦ 
ʜʦʭʦʜʠʪ ʜʦ ʦʙʨʘʙʦʪʢʠ ʪʝʢʩʪʘ, ʚ ʢʘʯʝʩʪʚʝ ʥʦʚʦʛʦ ʩʪʘʥʜʘʨʪʘ ʨʘʙʦʪʳ Pages 
ʧʨʝʜʣʘʛʘʝʪ ʪʦʣʴʢʦ ʩʘʤʳʝ ʧʝʨʝʜʦʚʳʝ ʠ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʝ ʤʝʪʦʜʳ. 

ʅʘʙʨʘʪʴ ʪʝʢʩʪ ʤʦʞʥʦ ʚ ʣʶʙʦʡ ʧʨʦʛʨʘʤʤʝ. ɸ ʚ Pages ʝʛʦ ʤʦʞʥʦ ʟʥʘ-
ʯʠʪʝʣʴʥʦ ʫʣʫʯʰʠʪʴ. ʊʝʧʝʨʴ ʚʳ ʩʤʦʞʝʪʝ ʫʚʠʜʝʪʴ ʜʦʢʫʤʝʥʪ ʚ ʧʦʣʥʦʵʢʨʘʥ-
ʥʦʤ ʨʝʞʠʤʝ. ʆʜʥʦ ʥʘʞʘʪʠʝ ï ʠ ʥʝʥʫʞʥʳʝ ʵʣʝʤʝʥʪʳ ʠʩʯʝʟʘʶʪ, ʚʳ ʢʦʥ-
ʮʝʥʪʨʠʨʫʝʪʝʩʴ ʥʘ ʪʦʤ, ʯʪʦ ʧʠʰʝʪʝ, ʠ ʨʝʜʘʢʪʠʨʫʝʪʝ, ʥʝ ʦʪʚʣʝʢʘʷʩʴ. ʆʨʛʘ-
ʥʠʟʫʡʪʝ ʩʚʦʠ ʠʜʝʠ ʩ ʧʦʤʦʱʴʶ ʨʝʞʠʤʘ ʩʪʨʫʢʪʫʨʳ. ʉʦʟʜʘʚʘʡʪʝ ʩʪʨʫʢʪʫʨʳ 
ʩ ʥʝʩʢʦʣʴʢʠʤʠ ʫʨʦʚʥʷʤʠ, ʨʘʟʚʦʨʘʯʠʚʘʡʪʝ ʠʣʠ ʩʚʦʨʘʯʠʚʘʡʪʝ ʪʝʤʳ, ʧʝʨʝ-
ʪʘʩʢʠʚʘʡʪʝ ʵʣʝʤʝʥʪʳ, ʯʪʦʙʳ ʧʝʨʝʤʝʩʪʠʪʴ ʠʭ ʥʘ ʙʦʣʝʝ ʚʳʩʦʢʠʡ ʠʣʠ ʥʠʟ-
ʢʠʡ ʫʨʦʚʝʥʴ. ʌʫʥʢʮʠʷ ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʨʘʩʩʳʣʢʠ ʧʠʩʝʤ ʧʦʟʚʦʣʷʝʪ ʚʟʷʪʴ 
ʜʘʥʥʳʝ ʠʣʠ ʢʦʥʪʘʢʪʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʠʟ ɸʜʨʝʩʥʦʡ ʢʥʠʛʠ ʜʣʷ ʩʦʟʜʘʥʠʷ 
ʣʠʯʥʳʭ ʧʠʩʝʤ, ʩʯʝʪʦʚ ʠ ʬʘʢʩʦʚ. 

ɽʩʣʠ ʚʳ ʭʦʪʠʪʝ ʧʦʣʫʯʠʪʴ ʢʦʤʤʝʥʪʘʨʠʠ ʠ ʦʙʝʩʧʝʯʠʪʴ ʦʙʨʘʪʥʫʶ 
ʩʚʷʟʴ, ʬʫʥʢʮʠʷ ʦʪʩʣʝʞʠʚʘʥʠʷ ʠʟʤʝʥʝʥʠʡ ʩʜʝʣʘʝʪ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʧʨʦ-
ʩʪʳʤ, ʧʦʥʷʪʥʳʤ ʠ ʪʦʯʥʳʤ. ʅʘʡʪʠ ʥʫʞʥʦʝ ʤʝʩʪʦ ʚ ʜʦʢʫʤʝʥʪʝ ʚʩʝʛʜʘ ʣʝʛ-
ʢʦ: ʨʜ̫ʦʤ ʩ ʜʦʢʫʤʝʥʪʦʤ ʧʦʢʘʟʘʥʳ ʤʠʥʠʘʪʶʨʳ ʚʩʝʭ ʩʪʨʘʥʠʮ ʠ ʨʘʟʜʝʣʦʚ, 
ʚʢʣʁʯʘʷ ʩʜʝʣʘʥʥʳʝ ʠʟʤʝʥʝʥʠʷ. ʄʦʞʥʦ ʙʳʩʪʨʦ ʢʦʧʠʨʦʚʘʪʴ, ʧʝʨʝʤʝʱʘʪʴ 
ʠʣʠ ʫʜʘʣʷʪʴ ʨʘʟʜʝʣʳ. ɼʣʷ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ ʧʨʦʩʤʦʪʨʘ ʜʦʢʫʤʝʥʪʘ ʤʦʞ-
ʥʦ ʧʨʦʣʠʩʪʘʪʴ ʤʠʥʠʘʪʶʨʳ ʠʣʠ ʫʚʝʣʠʯʠʪʴ ʠʭ, ʯʪʦʙʳ ʧʨʦʩʤʦʪʨʝʪʴ ʚʥʠʤʘ-
ʪʝʣʴʥʝʝ. 

Pages ʧʦʟʚʦʣʷʝʪ ʣʝʛʢʦ ʦʙʤʝʥʠʚʘʪʴʩʷ ʜʦʢʫʤʝʥʪʘʤʠ ʩ ʢʦʣʣʝʛʘʤʠ. ɺʳ 
ʤʦʞʝʪʝ ʦʪʢʨʳʚʘʪʴ ʬʘʡʣʳ Microsoft Word ʚ Pages ʠ ʩʦʭʨʘʥʷʪʴ ʜʦʢʫʤʝʥʪʳ 
Pages ʢʘʢ ʬʘʡʣʳ Word. ɹʣʘʛʦʜʘʨʷ ʤʦʱʥʳʤ ʛʨʘʬʠʯʝʩʢʠʤ ʠʥʩʪʨʫʤʝʥʪʘʤ 
ʠ ʩʨʝʜʩʪʚʘʤ ʬʦʨʤʘʪʠʨʦʚʘʥʠʷ ʜʦʢʫʤʝʥʪʳ Word ʦʪʣʠʯʥʦ ʚʳʛʣʷʜʷʪ ʚ 
Pages. ɼʦʢʫʤʝʥʪʳ Pages ʤʦʞʥʦ ʪʘʢʞʝ ʩʦʭʨʘʥʷʪʴ ʢʘʢ ʬʘʡʣʳ RTF ʠʣʠ ʚ 
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ʬʦʨʤʘʪʝ ʧʨʦʩʪʦʛʦ ʪʝʢʩʪʘ. ʀʣʠ ʵʢʩʧʦʨʪʠʨʦʚʘʪʴ ʠʭ ʚ ʬʦʨʤʘʪ ePub ʠʣʠ 
PDF. ʆʙʘ ʵʪʠʭ ʬʦʨʤʘʪʘ ʩʦʚʤʝʩʪʠʤʳ ʩ ʧʨʠʣʦʞʝʥʠʝʤ iBooks ʥʘ iPad, 
iPhone ʠ iPod touch. ɼʦʢʫʤʝʥʪʳ Pages, Word ʠʣʠ PDF ʤʦʞʥʦ ʪʘʢʞʝ ʦʪ-
ʧʨʘʚʣʷʪʴ ʧʦ ʵʣʝʢʪʨʦʥʥʦʡ ʧʦʯʪʝ ʧʨʷʤʦ ʠʟ Pages, ʠʩʧʦʣʴʟʫʷ ʧʨʠʣʦʞʝʥʠʝ 
Mail, ʚʩʪʨʦʝʥʥʦʝ ʚ Mac OS X. 

ʀʩʧʦʣʴʟʫʷ iBooks, ʚʳ ʤʦʞʝʪʝ ʩʦʭʨʘʥʷʪʴ ʠ ʯʠʪʘʪʴ ʜʦʢʫʤʝʥʪʳ, ʩʦʟ-
ʜʘʥʥʳʝ ʚ ʧʨʠʣʦʞʝʥʠʠ Pages ʥʘ iPhone, iPad ʠ iPod touch. ʆʪʯʸʪʳ ʠ ʢʥʠʛʠ 
ʩ ʙʦʣʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʪʝʢʩʪʘ ʤʦʞʥʦ ʵʢʩʧʦʨʪʠʨʦʚʘʪʴ ʚ ʬʦʨʤʘʪ ePub ï 
ʵʪʦ ʦʪʢʨʳʪʳʡ ʩʪʘʥʜʘʨʪ, ʧʦʜʜʝʨʞʠʚʘʝʤʳʡ ʧʦʯʪʠ ʣʶʙʳʤʠ ʫʩʪʨʦʡʩʪʚʘʤʠ 
ʜʣʷ ʯʪʝʥʠʷ ʵʣʝʢʪʨʦʥʥʳʭ ʢʥʠʛ. ɺʳ ʤʦʞʝʪʝ ʦʪʧʨʘʚʣʷʪʴ ʜʦʢʫʤʝʥʪʳ ePub ʚ 
ʧʨʠʣʦʞʝʥʠʝ iBooks ʯʝʨʝʟ iTunes, ʧʫʙʣʠʢʦʚʘʪʴ ʠʭ ʚ iBookstore ʠʣʠ ʦʪ-
ʧʨʘʚʣʷʪʴ ʧʦ ʵʣʝʢʪʨʦʥʥʦʡ ʧʦʯʪʝ ʢʦʣʣʝʛʘʤ. ɺ iBooks ʤʦʞʥʦ ʚʳʙʨʘʪʴ ʧʦʜ-
ʭʦʜʷʱʫʶ ʛʘʨʥʠʪʫʨʫ ʠ ʨʘʟʤʝʨ ʰʨʠʬʪʘ. ɺʥʝʰʥʠʡ ʚʠʜ ʪʝʢʩʪʘ ʙʫʜʝʪ ʘʚʪʦ-
ʤʘʪʠʯʝʩʢʠ ʧʨʝʦʙʨʘʟʦʚʘʥ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʘʟʤʝʨʘ ʵʢʨʘʥʘ ʠ ʦʨʠʝʥʪʘʮʠʠ 
iPhone, iPad ʠʣʠ iPod touch. ɼʦʢʫʤʝʥʪʳ, ʥʘʩʳʱʝʥʥʳʝ ʛʨʘʬʠʢʦʡ ʠ ʠʤʝʶ-
ʱʠʝ ʙʦʣʝʝ ʩʣʦʞʥʦʝ ʬʦʨʤʘʪʠʨʦʚʘʥʠʝ, ʥʘʧʨʠʤʝʨ ʥʦʚʦʩʪʠ ʠʣʠ ʙʨʦʰʶʨʳ, 
ʤʦʞʥʦ ʵʢʩʧʦʨʪʠʨʦʚʘʪʴ ʢʘʢ ʬʘʡʣʳ PDF. ʌʘʡʣʳ ʚ ʬʦʨʤʘʪʝ PDF ʚʩʝʛʜʘ 
ʚʳʛʣʷʜʷʪ ʪʦʯʥʦ ʪʘʢ ʞʝ, ʢʘʢ ʦʨʠʛʠʥʘʣ, ʚʥʝ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʫʩʪʨʦʡʩʪʚʘ, ʥʘ 
ʢʦʪʦʨʦʤ ʚʳ ʠʭ ʧʨʦʩʤʘʪʨʠʚʘʝʪʝ. 

6.08 Adobe Acrobat 
 

Adobe Acrobat ï ʧʘʢʝʪ ʧʨʦʛʨʘʤʤ, ʚʳʧʫʩʢʘʝʤʳʡ ʢʦʤʧʘʥʠʝʡ Adobe 
Systems ʜʣʷ ʩʦʟʜʘʥʠʷ ʠ ʧʨʦʩʤʦʪʨʘ ʵʣʝʢʪʨʦʥʥʳʭ ʧʫʙʣʠʢʘʮʠʡ ʚ ʬʦʨʤʘʪʝ 
PDF. ʉʫʱʝʩʪʚʫʝʪ ʥʝʩʢʦʣʴʢʦ ʚʝʨʩʠʡ ʧʘʢʝʪʘ, ʦʪʣʠʯʘʶʱʠʭʩʷ ʚʦʟʤʦʞʥʦ-
ʩʪʷʤʠ: Adobe Acrobat Standard, Adobe Acrobat Professional, Adobe Acrobat 
Professional Extended (ʙʳʚʰʠʡ Adobe Acrobat 3D) ʠ Adobe Acrobat 
Elements. ʈʘʟʨʘʙʦʪʢʘ Adobe Acrobat Professional Extended ʧʨʝʢʨʘʱʝʥʘ, 
ʧʦʜʜʝʨʞʢʘ ʜʣʷ Acrobat 9 Pro Extended ʧʨʦʜʣʠʪʩʷ ʜʦ 26 ʠʶʥʷ 2013 ʛʦʜʘ.  

ɼʝʩʷʪʘʷ ʚʝʨʩʠʷ ʧʘʢʝʪʘ ʧʨʦʛʨʘʤʤ Acrobat X ʚʳʰʣʘ ʚ 3-ʭ ʨʝʜʘʢʮʠʷʭ: 
Acrobat X Standard, Acrobat X Pro ʠ Acrobat X Suite. Acrobat Professional, 
ʥʘʯʠʥʘʷ ʩ ʚʝʨʩʠʠ 7.0, ʩʦʜʝʨʞʠʪ ʚ ʩʝʙʝ Adobe LiveCycle Designer. Acrobat 
Suite ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʩʦʜʝʨʞʠʪ: Captivate (ʚʢʣʶʯʘʷ Media Encoder), 
Photoshop ʠ Presenter. ɺ ʚʝʨʩʠʠ XI Adobe LiveCycle Designer ʟʘʤʝʥʸʥ 
ʙʦʣʝʝ ʫʧʨʦʱʸʥʥʦʡ ʧʨʦʛʨʘʤʤʦʡ ï Adobe FormsCentral.  

ʉ ʚʝʨʩʠʠ XI ʚ ʣʠʥʝʡʢʝ Acrobat ʧʨʝʢʨʘʱʘʝʪʩʷ ʜʘʣʴʥʝʡʰʝʝ ʨʘʟʚʠʪʠʝ 
Acrobat Suite. ʇʦʣʴʟʦʚʘʪʝʣʷʤ, ʢʦʪʦʨʳʤ ʥʫʞʥʳ ʤʫʣʴʪʠʤʝʜʠʡʥʳʝ ʠ ʢʦʤ-
ʤʫʥʠʢʘʮʠʦʥʥʳʝ ʬʫʥʢʮʠʠ, ʧʨʝʜʣʘʛʘʝʪʩʷ ʧʨʠʦʙʨʝʩʪʠ Adobe eLearning 
Suite, ʢʦʪʦʨʳʡ ʩʦʜʝʨʞʠʪ ʚ ʩʝʙʝ ʚʩʝ ʧʨʦʛʨʘʤʤʳ, ʚʭʦʜʠʚʰʠʝ ʨʘʥʝʝ ʚ 
Acrobat Suite. 

ɼʣʷ ʂʇʂ ʠ ʢʦʤʤʫʥʠʢʘʪʦʨʦʚ ʩʫʱʝʩʪʚʫʝʪ ʚʝʨʩʠʷ Adobe Reader for 
Pocket PC. 

 
 

http://ru.wikipedia.org/wiki/Adobe_Systems
http://ru.wikipedia.org/wiki/Adobe_Systems
http://ru.wikipedia.org/wiki/PDF
http://ru.wikipedia.org/wiki/Adobe_LiveCycle_Designer
http://ru.wikipedia.org/wiki/Adobe_Captivate
http://ru.wikipedia.org/wiki/Photoshop
http://ru.wikipedia.org/w/index.php?title=Presenter&action=edit&redlink=1
http://ru.wikipedia.org/wiki/Adobe_LiveCycle_Designer
http://ru.wikipedia.org/w/index.php?title=Adobe_FormsCentral&action=edit&redlink=1
http://ru.wikipedia.org/w/index.php?title=Adobe_eLearning_Suite&action=edit&redlink=1
http://ru.wikipedia.org/w/index.php?title=Adobe_eLearning_Suite&action=edit&redlink=1
http://ru.wikipedia.org/wiki/%D0%9A%D0%B0%D1%80%D0%BC%D0%B0%D0%BD%D0%BD%D1%8B%D0%B9_%D0%BF%D0%B5%D1%80%D1%81%D0%BE%D0%BD%D0%B0%D0%BB%D1%8C%D0%BD%D1%8B%D0%B9_%D0%BA%D0%BE%D0%BC%D0%BF%D1%8C%D1%8E%D1%82%D0%B5%D1%80
http://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D0%BC%D0%BC%D1%83%D0%BD%D0%B8%D0%BA%D0%B0%D1%82%D0%BE%D1%80
http://ru.wikipedia.org/w/index.php?title=Adobe_Reader_for_Pocket_PC&action=edit&redlink=1
http://ru.wikipedia.org/w/index.php?title=Adobe_Reader_for_Pocket_PC&action=edit&redlink=1
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6.09 ʀʟʜʘʪʝʣʴʩʢʘʷ ʩʠʩʪʝʤʘ LaTeX 
 

ʉʠʩʪʝʤʘ ʢʦʤʧʴʶʪʝʨʥʦʡ ʚʝʨʩʪʢʠ TeX (ʧʨʦʠʟʥʦʩʠʪʩʷ çʪʝʭè) ʙʳʣʘ ʩʦʟ-
ʜʘʥʘ ʚʳʜʘʶʱʠʤʩʷ ʘʤʝʨʠʢʘʥʩʢʠʤ ʤʘʪʝʤʘʪʠʢʦʤ ʠ ʧʨʦʛʨʘʤʤʠʩʪʦʤ ɼʦ-
ʥʘʣʴʜʦʤ ʂʥʫʪʦʤ ʚ ʢʦʥʮʝ 70-ʭ ʛʦʜʦʚ XX ʚʝʢʘ; ʠʟʜʘʪʝʣʴʩʢʠʝ ʩʠʩʪʝʤʳ ʥʘ ʝʝ 
ʙʘʟʝ ʜʦ ʩʠʭ ʧʦʨ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʠ ʩʜʘʚʘʪʴ ʧʦʟʠʮʠʠ ʥʝ ʩʦʙʠʨʘʶʪʩʷ. 
LaTeX (ʧʨʦʠʟʥʦʩʠʪʩʷ çʣʘʪʝʭè ʠʣʠ çʣʵʡʪʝʭè, ʧʠʰʝʪʩʷ ʪʘʢʞʝ çLaTeXè) ï 
ʵʪʦ ʩʦʟʜʘʥʥʘʷ ʃʝʩʣʠ ʃʵʤʧʦʨʪʦʤ (Leslie Lamport) ʠʟʜʘʪʝʣʴʩʢʘʷ ʩʠʩʪʝʤʘ 
ʥʘ ʙʘʟʝ TeX-ʘ. 

ʏʝʤ ʦʙʲʷʩʥʷʝʪʩʷ ʩʪʦʣʴ ʨʝʜʢʦʝ ʚ ʢʦʤʧʴʶʪʝʨʥʦʤ ʤʠʨʝ ʜʦʣʛʦʣʝʪʠʝ? 
ʅʘ ʧʝʨʚʳʡ ʚʟʛʣʷʜ, ʚʩʝ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʧʨʦʪʠʚ TeX'ʘ. ɺ ʩʘʤʦʤ ʜʝʣʝ, ʚ 
ʦʪʣʠʯʠʝ, ʜʦʧʫʩʪʠʤ, ʦʪ ʧʦʧʫʣʷʨʥʦʛʦ ʥʳʥʝ Microsoft Word'ʘ, TeX ʥʝ ʷʚʣʷ-
ʝʪʩʷ ʩʠʩʪʝʤʦʡ ʪʠʧʘ WYSIWYG (What You See Is What You Get): ʯʪʦʙʳ 
ʧʦʩʤʦʪʨʝʪʴ, ʢʘʢ ʙʫʜʝʪ ʚʳʛʣʷʜʝʪʴ ʥʘ ʧʝʯʘʪʠ ʥʘʙʠʨʘʝʤʳʡ ʪʝʢʩʪ, ʥʘʜʦ ʟʘ-
ʧʫʩʪʠʪʴ ʦʪʜʝʣʴʥʫʶ ʧʨʦʛʨʘʤʤʫ. ʀ ʧʦ ʩʪʨʫʢʪʫʨʝ ʬʘʡʣʦʚ TeX ʥʝʩʦʚʤʝʩʪʠʤ 
ʩ Word'ʦʤ (ʯʪʦ ʥʝ ʫʜʠʚʠʪʝʣʴʥʦ: ʵʪʘ ʩʪʨʫʢʪʫʨʘ ʤʘʣʦ ʠʟʤʝʥʠʣʘʩʴ ʩ ʥʘʯʘʣʘ 
1980-ʭ ʛʦʜʦʚ). ʅʘʢʦʥʝʮ, ʯʪʦʙʳ ʨʘʙʦʪʘʪʴ ʚ TeX'ʝ, ʥʘʜʦ ʧʦʪʨʘʪʠʪʴ ʦʧʨʝʜʝ-
ʣʝʥʥʦʝ ʚʨʝʤʷ ʥʘ ʝʛʦ ʠʟʫʯʝʥʠʝ: ʪʨʫʜʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʩʝʙʝ ʢʥʠʛʫ ʧʦʜ ʥʘ-
ʟʚʘʥʠʝʤ "TeX for dummies" (çTeX ʜʣʷ ʙʦʣʚʘʥʦʚè). 

ʂʨʘʪʢʠʡ ʧʝʨʝʯʝʥʴ TeX'ʦʚʩʢʠʭ ʜʦʩʪʦʠʥʩʪʚ: 

¶ ʅʠʢʘʢʘʷ ʜʨʫʛʘʷ ʠʟ ʩʫʱʝʩʪʚʫʶʱʠʭ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʠʟʜʘʪʝʣʴʩʢʠʭ 
ʩʠʩʪʝʤ ʥʝ ʤʦʞʝʪ ʩʨʘʚʥʠʪʴʩʷ ʩ TeX'ʦʤ ʚ ʧʦʣʠʛʨʘʬʠʯʝʩʢʦʤ ʢʘʯʝʩʪʚʝ 
ʪʝʢʩʪʦʚ ʩ ʤʘʪʝʤʘʪʠʯʝʩʢʠʤʠ ʬʦʨʤʫʣʘʤʠ. 

¶ ʉʠʩʪʝʤʘ TeX ʨʝʘʣʠʟʦʚʘʥʘ ʥʘ ʚʩʝʭ ʩʦʚʨʝʤʝʥʥʳʭ ʢʦʤʧʴʶʪʝʨʥʳʭ 
ʧʣʘʪʬʦʨʤʘʭ, ʠ ʚʩʝ ʵʪʠ ʨʝʘʣʠʟʘʮʠʠ ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʨʘʙʦʪʘʶʪ ʦʜʠ-
ʥʘʢʦʚʦ. 

¶ ɹʣʘʛʦʜʘʨʷ ʵʪʦʤʫ TeX ʩʪʘʣ ʤʝʞʜʫʥʘʨʦʜʥʳʤ ʷʟʳʢʦʤ ʜʣʷ ʦʙʤʝʥʘ 
ʤʘʪʝʤʘʪʠʯʝʩʢʠʤʠ ʠ ʬʠʟʠʯʝʩʢʠʤʠ ʩʪʘʪʴʷʤʠ: ʥʘʙʨʘʚ ʩʚʦʶ ʩʪʘʪʴʶ ʚ 
TeX'ʝ, ʤʘʪʝʤʘʪʠʢ ʤʦʞʝʪ ʧʦʩʣʘʪʴ ʝʝ ʧʦ ʵʣʝʢʪʨʦʥʥʦʡ ʧʦʯʪʝ ʩʚʦʝʤʫ 
ʢʦʣʣʝʛʝ, ʜʘʞʝ ʝʩʣʠ ʦʪʧʨʘʚʠʪʝʣʴ ʨʘʙʦʪʘʝʪ ʧʦʜ Windows, ʘ ʧʦʣʫʯʘ-
ʪʝʣʴ ï ʩ UNIX'ʦʤ ʠʣʠ, ʜʦʧʫʩʪʠʤ, ʥʘ ʄʘʢʠʥʪʦʰʝ. 

¶ ɺ ʀʥʪʝʨʥʝʪʝ ʩʫʱʝʩʪʚʫʶʪ ʦʙʰʠʨʥʳʝ çʘʨʭʠʚʳ ʧʨʝʧʨʠʥʪʦʚè, ʚ ʢʦʪʦ-
ʨʳʝ ʢʘʞʜʳʡ ʤʦʞʝʪ ʧʦʩʣʘʪʴ (ʠ ʠʟ ʢʦʪʦʨʳʭ ʢʘʞʜʳʡ ʤʦʞʝʪ ʧʦʣʫʯʠʪʴ) 
ʩʪʘʪʴʶ; ʚʩʝ ʵʪʠ ʩʪʘʪʴʠ ʥʘʙʨʘʥʳ ʦʧʷʪʴ-ʪʘʢʠ ʚ TeX'ʝ. 

¶ ʅʘʢʦʥʝʮ, ʦʩʥʦʚʥʳʝ ʨʝʘʣʠʟʘʮʠʠ TeX'ʘ ʜʣʷ ʚʩʝʭ ʧʣʘʪʬʦʨʤ ʨʘʩʧʨʦ-
ʩʪʨʘʥʷʶʪʩʷ ʙʝʩʧʣʘʪʥʦ. 
ʈʘʟʫʤʝʝʪʩʷ, ʫ TeX'ʘ ʝʩʪʴ ʠ ʥʝʜʦʩʪʘʪʢʠ. ɻʣʘʚʥʳʡ ʠʟ ʥʠʭ ï ʚ ʪʦʤ, ʯʪʦ ʩ 

ʧʦʤʦʱɹʁ TeX'ʘ ʪʷʞʝʣʦ (ʭʦʪʷ ʚ ʧʨʠʥʮʠʧʝ ʠ ʚʦʟʤʦʞʥʦ) ʛʦʪʦʚʠʪʴ ʪʝʢʩʪʳ ʩʦ 
ʩʣʦʞʥʳʤ ʨʘʩʧʦʣʦʞʝʥʠʝʤ ʤʘʪʝʨʠʘʣʘ ʥʘ ʩʪʨʘʥʠʮʝ (ʥʘʧʦʜʦʙʠʝ ʨʝʢʣʘʤʥʳʭ 
ʙʫʢʣʝʪʦʚ). ɼʣʷ ʪʘʢʠʭ ʧʨʠʣʦʞʝʥʠʡ, ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʚʩʪʨʝʯʘʶʱʠʭʩʷ ʚ ʥʘ-
ʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʡ ʣʠʪʝʨʘʪʫʨʝ, TeX ʥʝ ʧʨʝʜʥʘʟʥʘʯʝʥ. 

ʅʘʨʷʜʫ ʩ LaTeX'ʦʤ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʪʘʢʞʝ ʤʘʢʨʦʧʘʢʝʪʳ Plain-TeX ʠ 
AMS-TeX. ʄʘʢʨʦʧʘʢʝʪ Plain-TeX ʙʳʣ ʨʘʟʨʘʙʦʪʘʥ ʩʘʤʠʤ ɼʦʥʘʣʴʜʦʤ ʂʥʫ-
ʪʦʤ, ʨʘʩʩʤʘʪʨʠʚʘʚʰʠʤ ʝʛʦ ʚ ʢʘʯʝʩʪʚʝ ʧʣʘʪʬʦʨʤʳ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ʙʦʣʝʝ 
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ʩʣʦʞʥʳʭ ʩʠʩʪʝʤ; ʥʘ ʧʨʘʢʪʠʢʝ ʦʥ ʠʩʧʦʣʴʟʫʝʪʩʷ ʠ ʢʘʢ ʩʨʝʜʩʪʚʦ ʜʣʷ ʦʙʤʝʥʘ 
ʪʝʢʩʪʘʤʠ (ʪʝʢʩʪ, ʧʦʜʛʦʪʦʚʣʝʥʥʳʡ ʜʣʷ Plain TeX'ʘ, ʩʨʘʚʥʠʪʝʣʴʥʦ ʥʝʩʣʦʞ-
ʥʦ ʧʝʨʝʜʝʣʘʪʴ ʚ ʠʩʭʦʜʥʳʡ ʪʝʢʩʪ ʜʣʷ ʪʦʛʦ ʞʝ LaTeX'ʘ). ʏʪʦ ʢʘʩʘʝʪʩʷ 
AMS-TeX'ʘ, ʪʦ ʵʪʘ ʠʟʜʘʪʝʣʴʩʢʘʷ ʩʠʩʪʝʤʘ ʩʦʨʠʝʥʪʠʨʦʚʘʥʘ ʥʘ ʚʘʞʥʳʡ, ʥʦ 
ʫʟʢʠʡ ʢʨʫʛ ʧʨʠʣʦʞʝʥʠʡ: ʚʝʨʩʪʢʫ ʩʪʘʪʝʡ ʜʣʷ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʞʫʨʥʘʣʦʚ ʠ 
ʢʥʠʛ, ʠʟʜʘʚʘʝʤʳʭ ɸʤʝʨʠʢʘʥʩʢʠʤ ʤʘʪʝʤʘʪʠʯʝʩʢʠʤ ʦʙʱʝʩʪʚʦʤ. ʉʦʦʪʚʝʪ-
ʩʪʚʝʥʥʦ, ʚ AMS-TeX'ʝ ʧʨʝʜʫʩʤʦʪʨʝʥʦ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʚʝʩʴʤʘ ʠʟʦ-
ʱʨʝʥʥʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʜʣʷ ʩʦʟʜʘʥʠʷ ʩʣʦʞʥʳʭ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʬʦʨʤʫʣ, 
ʥʦ ʧʨʠ ʵʪʦʤ ʥʝʪ ʤʥʦʛʠʭ ʚʝʱʝʡ, ʢʦʪʦʨʳʝ ʝʩʪʝʩʪʚʝʥʥʦ ʙʳʣʦ ʙʳ ʦʞʠʜʘʪʴ ʚ 
ʠʟʜʘʪʝʣʴʩʢʠʭ ʩʠʩʪʝʤʘʭ ʦʙʱʝʛʦ ʥʘʟʥʘʯʝʥʠʷ (ʥʘʧʨʠʤʝʨ, ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ 
ʥʫʤʝʨʘʮʠʠ ʯʘʩʪʝʡ ʜʦʢʫʤʝʥʪʘ). ʉʦʚʨʝʤʝʥʥʳʝ ʚʝʨʩʠʠ LaTeX'ʘ ʚʢʣʶʯʘʶʪ ʚ 
ʩʝʙʷ AMS-TeX'ʦʚʩʢʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʥʘʙʦʨʘ ʬʦʨʤʫʣ (ʠ ʠʩʧʦʣʴʟʫʶʪʩʷ 
ɸʤʝʨʠʢʘʥʩʢʠʤ ʤʘʪʝʤʘʪʠʯʝʩʢʠʤ ʦʙʱʝʩʪʚʦʤ). 
 

6.10 QuarkXPress 
 

QuarkXPress ï ʤʦʱʥʘʷ ʠʟʜʘʪʝʣʴʩʢʘʷ ʩʠʩʪʝʤʘ, ʦʙʣʘʜʘʶʱʘʷ ʠʥʪʫʠ-
ʪʠʚʥʳʤ ʠʥʪʝʨʬʝʡʩʦʤ ʠ ʨʘʩʰʠʨʝʥʥʳʤ ʥʘʙʦʨʦʤ ʠʥʩʪʨʫʤʝʥʪʦʚ ʜʣʷ ʦʙʨʘ-
ʙʦʪʢʠ ʪʝʢʩʪʘ, ʫʧʨʘʚʣʝʥʠʷ ʮʚʝʪʦʤ ʠ ʛʨʘʬʠʯʝʩʢʠʤʠ ʵʣʝʤʝʥʪʘʤʠ ʠ ʧʨʦʝʢ-
ʪʠʨʦʚʘʥʠʷ ʚʝʙ-ʩʪʨʘʥʠʮ. ʇʨʦʛʨʘʤʤʘ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʢʥʠʞʥʳʭ, ʛʘ-
ʟʝʪʥʳʭ ʠ ʞʫʨʥʘʣʴʥʳʭ ʠʟʜʘʪʝʣʴʩʪʚʘʭ, ʨʝʢʣʘʤʥʳʭ ʠ ʤʘʨʢʝʪʠʥʛʦʚʳʭ ʘʛʝʥʪ-
ʩʪʚʘʭ, ʜʠʟʘʡʥʝʨʩʢʠʭ ʬʠʨʤʘʭ ʠ ʪʠʧʦʛʨʘʬʠʷʭ. ʉʦʜʝʨʞʠʪ ʙʦʣʝʝ 160 ʥʦʚʳʭ 
ʬʫʥʢʮʠʡ ʠ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʡ, ʧʦʟʚʦʣʷʶʱʠʭ ʦʙʲʝʜʠʥʠʪʴ ʧʨʦʮʝʩʩʳ 
ʤʘʢʝʪʠʨʦʚʘʥʠʷ, ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ ʩʦʟʜʘʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʥʘʧʦʣʥʝ-
ʥʠʷ. ɹʣʘʛʦʜʘʨʷ ʥʦʚʳʤ ʬʫʥʢʮʠʷʤ, ʪʘʢʠʤ ʢʘʢ ʠʥʩʪʨʫʤʝʥʪʳ ʫʧʨʘʚʣʝʥʠʷ 
ʧʨʦʟʨʘʯʥʦʩʪʴʶ ʦʙʲʝʢʪʦʚ ʠ ʪʝʭʥʦʣʦʛʠʷ Composition Zones, ʘ ʪʘʢʞʝ ʫʣʫʯ-
ʰʝʥʥʳʤ ʬʫʥʢʮʠʷʤ ʧʝʯʘʪʠ ʠ ʩʦʟʜʘʥʠʷ ʜʦʢʫʤʝʥʪʦʚ ʚ ʬʦʨʤʘʪʝ PDF, ʧʨʠ-
ʣʦʞʝʥʠʝ ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʦʣʥʫʶ ʩʚʦʙʦʜʫ ʚ ʧʨʦʮʝʩʩʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ 
ʚʦʟʤʦʞʥʦʩʪʴ ʩʦʚʤʝʩʪʥʦʡ ʨʘʙʦʪʳ ʩ ʜʦʢʫʤʝʥʪʘʤʠ.  

ʗʟʳʢ ʠʥʪʝʨʬʝʡʩʘ: ʄʥʦʛʦʷʟʳʯʥʳʡ (ʚ ʪ.ʯ. ʈʫʩʩʢʠʡ). ʊʠʧ ʣʠʮʝʥʟʠʠ: 
ShareWare. ʎʝʥʘ: 799.00 USD. 
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ʃʝʢʮʠʷ 7. ɸʣʛʦʨʠʪʤʠʟʘʮʠʷ ʟʘʜʘʯ  

 
7.01 ʊʠʧʦʚʳʝ ʨʝʰʝʥʠʷ ʧʨʘʢʪʠʯʝʩʢʠʭ ʟʘʜʘʯ 
 

ʊʠʧʦʚʦʝ ʨʝʰʝʥʠʝ ʧʨʘʢʪʠʯʝʩʢʠʭ ʟʘʜʘʯ ʩ ʧʨʠʚʣʝʯʝʥʠʝʤ ʢʦʤʧʴʶʪʝʨʘ 
ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʩʣʝʜʫʶʱʠʝ ʦʩʥʦʚʥʳʝ ʵʪʘʧʳ: 

1. ʂʦʨʨʝʢʪʥʘʷ ʧʦʩʪʘʥʦʚʢʘ ʧʨʘʢʪʠʯʝʩʢʦʡ ʟʘʜʘʯʠ (ʩʙʦʨ ʠʥʬʦʨʤʘ-

ʮʠʠ ʦ ʟʘʜʘʯʝ; ʪʦʯʥʘʷ ʬʦʨʤʫʣʠʨʦʚʢʘ ʫʩʣʦʚʠʷ ʟʘʜʘʯʠ; ʦʧʨʝʜʝʣʝʥʠʝ ʢʦ-

ʥʝʯʥʳʭ ʮʝʣʝʡ ʨʝʰʝʥʠʷ; ʧʦʠʩʢ ʚʦʟʤʦʞʥʳʭ ʘʥʘʣʦʛʦʚ ʨʝʰʝʥʠʷ). 
2. ʌʦʨʤʘʣʠʟʘʮʠʷ ʟʘʜʘʯʠ (ʧʦʩʪʨʦʝʥʠʝ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʟʘ-

ʜʘʯʠ; ʨʘʟʨʘʙʦʪʢʘ ʝʝ ʩʪʨʫʢʪʫʨ ʜʘʥʥʳʭ). 
3. ʈʘʟʨʘʙʦʪʢʘ ʘʣʛʦʨʠʪʤʘ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ (ʚʳʙʦʨ ʤʝʪʦʜʘ ʧʨʦʝʢ-

ʪʠʨʦʚʘʥʠʷ ʘʣʛʦʨʠʪʤʘ, ʩʦʩʪʘʚʣʝʥʠʝ ʘʣʛʦʨʠʪʤʘ). 
4. ʇʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ (ʚʳʙʦʨ ʨʘʙʦʯʝʡ ʩʨʝʜʳ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ, 

ʧʨʦʛʨʘʤʤʥʘʷ ʨʝʘʣʠʟʘʮʠʷ ʘʣʛʦʨʠʪʤʘ). 
5. ʉʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʧʨʦʛʨʘʤʤʥʦʛʦ ʨʝʰʝʥʠʷ (ʦʪʣʘʜʢʘ ʢʦʤʧʴ-

ʶʪʝʨʥʳʭ ʧʨʦʛʨʘʤʤ, ʠʭ ʧʨʦʚʝʨʢʘ ʥʘ ʪʝʩʪʦʚʳʭ ʧʨʠʤʝʨʘʭ, ʫʪʦʯʥʝʥʠʝ ʧʨʠ 

ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʩ ʧʦʚʪʦʨʝʥʠʝʤ ʵʪʘʧʦʚ 2-5). 
6. ʇʝʨʝʜʘʯʘ ʨʘʟʨʘʙʦʪʘʥʥʦʛʦ ʨʝʰʝʥʠʷ ʚ ʧʦʩʪʦʷʥʥʫʶ ʵʢʩʧʣʫʘʪʘ-

ʮʠʶ (ʜʦʢʫʤʝʥʪʠʨʦʚʘʥʠʝ ʚʩʝʭ ʵʪʘʧʦʚ ʨʝʰʝʥʠʷ, ʩʦʩʪʘʚʣʝʥʠʝ ʠʥʩʪʨʫʢʮʠʡ 

ʧʦʣʴʟʦʚʘʪʝʣʶ, ʩʦʧʨʦʚʦʞʜʝʥʠʝ ʟʘʜʘʯʠ ʚ ʧʨʦʮʝʩʩʝ ʦʧʳʪʥʦʡ ʵʢʩʧʣʫʘʪʘʮʠʠ 

ʟʘʢʘʟʯʠʢʦʤ). 
 ɺʘʞʥʳʤ ʵʪʘʧʦʤ ʦʩʚʦʝʥʠʷ ʪʝʭʥʦʣʦʛʠʠ ʨʝʰʝʥʠʷ ʟʘʜʘʯ ʥʘ ʢʦʤʧʴʶʪʝ-

ʨʝ ʷʚʣʷʝʪʩʷ ʨʘʟʚʠʪʠʝ ʥʘʚʳʢʦʚ ʨʘʟʨʘʙʦʪʢʠ  ʘʣʛʦʨʠʪʤʦʚ, ʠʭ ʧʨʘʚʠʣʴʥʦʛʦ 
ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʦʙʱʝʧʨʠʥʷʪʳʤʠ ʩʪʘʥʜʘʨʪʘʤʠ, ʟʥʘʥʠʝ 

ʙʘʟʦʚʳʭ ʘʣʛʦʨʠʪʤʠʯʝʩʢʠʭ ʩʪʨʫʢʪʫʨ.  
ɼʣʷ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʢʦʤʧʴʶʪʝʨʘ ʢʘʢ ʠʥʩʪ-

ʨʫʤʝʥʪʘ ʨʝʰʝʥʠʷ ʟʘʜʘʯ ʥʝʦʙʭʦʜʠʤʦ ʦʩʚʦʝʥʠʝ ʦʩʥʦʚʥʦʡ ʬʫʥʜʘʤʝʥʪʘʣʴ-
ʥʦʡ ʢʦʥʮʝʧʮʠʠ ʧʦʜʭʦʜʘ ʢ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʮʠʬʨʦʚʳʭ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ 
ʩʨʝʜʩʪʚ. ɺ ʠʥʬʦʨʤʘʪʠʢʝ ʪʘʢʠʤ ʬʫʥʜʘʤʝʥʪʦʤ ʷʚʣʝ̫ʪʩʷ ʘʣʛʦʨʠʪʤʠʟʘʮʠʷ 

ʚʦʟʥʠʢʘʶʱʠʭ ʟʘʜʘʯ. ɸʣʛʦʨʠʪʤʠʯʝʩʢʠʡ ʩʪʠʣʴ ʤʳʰʣʝʥʠʷ ʧʦʟʚʦʣʷʝʪ ʩʚʷ-
ʟʘʪʴ ʚʦʝʜʠʥʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʠʥʬʦʨʤʘʮʠʠ ʚ ʢʦʥʢʨʝʪʥʦʡ ʧʨʠʢʣʘʜʥʦʡ 

ʩʨʝʜʝ ʩ ʪʨʝʙʦʚʘʥʠʷʤʠ ʦʙʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʠ ʥʘ ʢʦʤʧʴʶʪʝʨʝ.  
ɸʣʛʦʨʠʪʤʠʯʝʩʢʦʝ ʤʳʰʣʝʥʠʝ ʧʦʤʦʛʘʝʪ ʩʬʦʨʤʠʨʦʚʘʪʴ ʩʣʝʜʫʶʱʠʝ 

ʦʩʥʦʚʥʳʝ ʥʘʚʳʢʠ ʨʝʰʝʥʠʷ ʟʘʜʘʯ: 
¶ ʫʤʝʥʠʝ ʧʨʘʚʠʣʴʥʦ ʧʣʘʥʠʨʦʚʘʪʴ ʩʪʨʫʢʪʫʨʫ ʧʨʝʜʩʪʦʷʱʠʭ ʜʝʡʩʪʚʠʡ 

ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʟʘʜʘʥʥʦʡ ʮʝʣʠ ʧʨʠ ʧʦʤʦʱʠ ʩʪʘʥʜʘʨʪʥʦʛʦ ʥʘʙʦʨʘ 
ʩʨʝʜʩʪʚ; 

¶ ʩʪʨʦʠʪʴ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʪʨʫʢʪʫʨʳ ʜʣʷ ʦʧʠʩʘʥʠʷ ʦʙʲʝʢʪʦʚ ʠ 
ʧʨʦʮʝʩʩʦʚ ʚ ʢʦʥʢʨʝʪʥʦʡ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ;  

¶ ʧʨʘʚʠʣʴʥʦ ʦʨʛʘʥʠʟʦʚʳʚʘʪʴ ʧʦʠʩʢ ʠʥʬʦʨʤʘʮʠʠ, ʥʝʦʙʭʦʜʠʤʦʡ ʜʣʷ 

ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ;  
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¶ ʯʝʪʢʦ ʠ ʦʜʥʦʟʥʘʯʥʦ ʬʦʨʤʫʣʠʨʦʚʘʪʴ ʩʧʦʩʦʙ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ ʚ 

ʦʙʱʝʧʨʠʥʷʪʦʡ ʬʦʨʤʝ ʠ ʧʨʘʚʠʣʴʥʦ ʧʦʥʠʤʘʪʴ ʩʧʦʩʦʙ ʨʝʰʝʥʠʷ, ʧʨʝʜʣʦ-
ʞʝʥʥʳʡ ʜʨʫʛʠʤ ʨʘʟʨʘʙʦʪʯʠʢʦʤ;  

¶ ʬʦʨʤʠʨʦʚʘʪʴ ʥʘʚʳʢʠ ʘʥʘʣʠʟʘ ʠʤʝʶʱʝʡʩʷ ʠʥʬʦʨʤʘʮʠʠ, ʫʤʝʥʠʷ 

ʧʨʝʜʩʪʘʚʣʷʪʴ ʝʝ ʚ ʩʪʨʫʢʪʫʨʠʨʦʚʥʦʤ ʚʠʜʝ.  

ʈʘʟʚʠʪʠʝ ʩʠʩʪʝʤʥʦʛʦ, ʣʦʛʠʯʝʩʢʦʛʦ ʤʳʰʣʝʥʠʷ, ʦʩʚʦʝʥʠʝ ʥʘʚʳʢʦʚ 
ʦʧʝʨʠʨʦʚʘʥʠʷ ʬʦʨʤʘʣʴʥʳʤʠ ʧʦʥʷʪʠʷʤʠ ʠ ʦʙʲʝʢʪʘʤʠ, ʭʘʨʘʢʪʝʨʥʳʤʠ ʜʣʷ 

ʠʩʧʦʣʴʟʫʝʤʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ï ʵʪʦ ʪʦʪ ʥʝʦʙʭʦʜʠʤʳʡ ʫʨʦ-
ʚʝʥʴ, ʢʦʪʦʨʳʡ ʬʦʨʤʠʨʫʝʪʩʷ ʥʘ ʙʘʟʝ ʧʨʘʚʠʣʴʥʦʛʦ ʧʦʥʠʤʘʥʠʷ ʘʣʛʦʨʠʪʤʦʚ 

ʠ ʩʧʦʩʦʙʦʚ ʘʣʛʦʨʠʪʤʠʟʘʮʠʠ.  
 

7.02 ʇʦʥʷʪʠʝ ʘʣʛʦʨʠʪʤʘ  
 

ʇʨʦʠʩʭʦʞʜʝʥʠʝ ʪʝʨʤʠʥʘ çʘʣʛʦʨʠʪʤè. ʉʣʦʚʦ ʧʨʦʠʟʦʰʣʦ ʦʪ ʠʤʝʥʠ 
ʩʨʝʜʥʝʘʟʠʘʪʩʢʦʛʦ ʫʯʝʥʦʛʦ ɸʣ-ɹʍʦʨʝʟʤʠ (8ï9 ʚʚ., ʍʦʨʝʟʤ ï ʠʩʪʦʨʠʯʝʩʢʘʷ 

ʦʙʣʘʩʪʴ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʩʦʚʨʝʤʝʥʥʦʛʦ ʋʟʙʝʢʠʩʪʘʥʘ). ɺ 1857 ʚ ʙʠʙʣʠʦʪʝʢʝ 
ʂʝʤʙʨʠʜʞʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʙʳʣ ʥʘʡʜʝʥ ʧʝʨʝʚʦʜ ʥʘ ʣʘʪʠʥʩʢʠʡ ʷʟʳʢ 

ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʨʘʙʦʪʳ ɸʣʴ-ʍʦʨʝʟʤʠ, ʚ ʢʦʪʦʨʦʤ ʠʤʷ ɸʣʴ-ʍʦʨʝʟʤʠ ʫʧʦ-
ʤʠʥʘʝʪʩʷ ʢʘʢ ɸʣʛʦʨʠʪʤʠ, ʦʪʢʫʜʘ ʠ ʧʦʷʚʠʣʦʩʴ ʩʣʦʚʦ çʘʣʛʦʨʠʪʤè. ʆʥʦ 

ʩʪʘʣʦ ʦʩʦʙʝʥʥʦ ʫʧʦʪʨʝʙʠʪʝʣʴʥʳʤ ʩ ʧʦʷʚʣʝʥʠʝʤ ʢʦʤʧʴʶʪʝʨʦʚ ʜʣʷ ʦʙʦ-

ʟʥʘʯʝʥʠʷ ʩʦʚʦʢʫʧʥʦʩʪʠ ʜʝʡʩʪʚʠʡ, ʩʦʩʪʘʚʣʷʶʱʠʭ ʢʘʢʦʡ-ʣʠʙʦ ʚʳʯʠʩʣʠ-

ʪʝʣʴʥʳʡ ʧʨʦʮʝʩʩ.  
ʊʝʨʤʠʥ çʘʣʛʦʨʠʪʤè ʚ ʙʳʪʦʚʦʤ ʧʦʥʠʤʘʥʠʠ. ɺ ʧʦʚʩʝʜʥʝʚʥʦʡ ʞʠʟʥʠ 

ʚʳʧʦʣʥʝʥʠʝ ʢʘʞʜʦʡ, ʜʘʞʝ ʧʨʦʩʪʦʡ ʟʘʜʘʯʠ ʦʙʳʯʥʦ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ ʥʝ-
ʩʢʦʣʴʢʦ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʭ ʵʪʘʧʦʚ (ʰʘʛʦʚ). ʅʘʧʨʠʤʝʨ, ʪʘʢʫʶ ʮʝʧʦʯʢʫ ʰʘ-

ʛʦʚ ʦʧʠʩʳʚʘʝʪ ʠʥʩʪʨʫʢʮʠʷ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʥʘʣʠʯʥʳʭ ʜʝʥʝʛ ʩʦ ʩʯʝʪʘ ʧʦ 
ʙʘʥʢʦʚʩʢʦʡ ʢʘʨʪʝ. ʇʦʜʦʙʥʫʶ ʠʥʩʪʨʫʢʮʠʶ ï ʯʝʪʢʫʶ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ 

ʰʘʛʦʚ ʚ ʨʝʰʝʥʠʠ ʢʘʢʦʡ-ʣʠʙʦ ʞʠʟʥʝʥʥʦʡ ʟʘʜʘʯʠ ï ʧʨʠʥʷʪʦ ʥʘʟʳʚʘʪʴ ʘʣ-
ʛʦʨʠʪʤʦʤ. ʂʘʞʜʦʝ ʦʪʜʝʣʴʥʦʝ ʜʝʡʩʪʚʠʝ ï ʵʪʦ ʰʘʛ ʘʣʛʦʨʠʪʤʘ. 

ʌʦʨʤʘʣʠʟʘʮʠʷ ʧʦʥʷʪʠʷ ʘʣʛʦʨʠʪʤʘ, ʪʝʦʨʠʷ ʘʣʛʦʨʠʪʤʦʚ. ʇʨʠʚʝʜʝʥ-
ʥʦʝ ʚʳʰʝ ʦʙʱʝʝ ʦʧʠʩʘʥʠʝ ʧʦʥʷʪʠʷ ʘʣʛʦʨʠʪʤʘ ʥʝ ʚʩʝʛʜʘ ʧʦʟʚʦʣʷʝʪ 

ʩʨʘʚʥʠʪʴ ʢʘʢʠʝ-ʣʠʙʦ ʜʚʝ ʪʘʢʠʤ ʦʙʨʘʟʦʤ ʦʧʨʝʜʝʣʝʥʥʳʝ ʠʥʩʪʨʫʢʮʠʠ. 

ʄʦʞʥʦ, ʥʘʧʨʠʤʝʨ, ʩʨʘʚʥʠʚʘʪʴ ʜʚʘ ʘʣʛʦʨʠʪʤʘ ʨʝʰʝʥʠʷ ʩʠʩʪʝʤʳ ʫʨʘʚʥʝ-
ʥʠʡ ʠ ʚʳʙʨʘʪʴ ʠʟ ʥʠʭ ʙʦʣʝʝ ʧʦʜʭʦʜʷʱʠʡ, ʥʦ ʥʝʚʦʟʤʦʞʥʦ ʩʨʘʚʥʠʪʴ ʘʣʛʦ-

ʨʠʪʤ ʧʝʨʝʭʦʜʘ ʯʝʨʝʟ ʫʣʠʮʫ ʩ ʘʣʛʦʨʠʪʤʦʤ ʠʟʚʣʝʯʝʥʠʷ ʢʚʘʜʨʘʪʥʦʛʦ ʢʦʨʥʷ. 
ʉ ʵʪʦʡ ʮʝʣʴʶ ʥʫʞʥʦ ʬʦʨʤʘʣʠʟʦʚʘʪʴ ʧʦʥʷʪʠʝ ʘʣʛʦʨʠʪʤʘ, ʪ.ʝ. ʦʪʚʣʝʯʴʩʷ 

ʦʪ ʩʫʱʝʩʪʚʘ ʨʝʰʘʝʤʦʡ ʘʣʛʦʨʠʪʤʦʤ ʟʘʜʘʯʠ ʠ ʚʳʜʝʣʠʪʴ ʩʚʦʡʩʪʚʘ ʘʣʛʦ-
ʨʠʪʤʦʚ, ʧʨʠʚʣʝʢʘʷ ʢ ʨʘʩʩʤʦʪʨʝʥʠʶ ʪʦʣʴʢʦ ʬʦʨʤʫ ʠʭ ʟʘʧʠʩʠ. 

ɿʘʜʘʯʘ ʥʘʭʦʞʜʝʥʠʷ ʝʜʠʥʦʦʙʨʘʟʥʦʡ ʬʦʨʤʳ ʟʘʧʠʩʠ ʘʣʛʦʨʠʪʤʦʚ, ʨʝ-
ʰʘʶʱʠʭ ʨʘʟʣʠʯʥʳʝ ʟʘʜʘʯʠ, ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʚʘʞʥʝʡʰʠʭ ʚ ʪʝʦʨʠʠ ʘʣ-

ʛʦʨʠʪʤʦʚ. ɺ ʵʪʦʡ ʪʝʦʨʠʠ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ ʢʘʞʜʳʡ ʰʘʛ ʘʣʛʦʨʠʪʤʘ 

ʜʦʣʞʝʥ ʙʳʪʴ ʪʘʢʦʚ, ʯʪʦ ʝʛʦ ʤʦʞʝʪ ʚʳʧʦʣʥʠʪʴ ʜʦʩʪʘʪʦʯʥʦ ʧʨʦʩʪʦʝ ʫʩʪ-

ʨʦʡʩʪʚʦ (ʥʘʧʨʠʤʝʨ, ʤʘʰʠʥʘ). ʊʘʢ, ʜʣʷ ʫʪʦʯʥʝʥʠʷ ʧʦʥʷʪʠʷ çʘʣʛʦʨʠʪʤè ʠ 
ʧʦʣʫʯʝʥʠʷ ʚʦʟʤʦʞʥʦʩʪʠ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʘʣʛʦʨʠʪʤʦʚ ʚ 

http://www.krugosvet.ru/articles/120/1012080/1012080a1.htm
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30-ʭ ʛʛ. ʍʍ ʚʝʢʘ ʙʳʣʠ ʧʨʝʜʣʦʞʝʥʳ ʘʙʩʪʨʘʢʪʥʳʝ ʚʳʯʠʩʣʠʪʝʣʴʥʳʝ ʤʘʰʠ-

ʥ  rï ʤʘʰʠʥʘ ʇʦʩʪʘ ʠ ʤʘʰʠʥʘ ʊʴʶʨʠʥʛʘ. ʕʪʠ ʤʝʭʘʥʠʟʤʳ, ʦʙʣʘʜʘʶʱʠʝ 
ʩʚʦʡʩʪʚʘʤʠ ʫʥʠʚʝʨʩʘʣʴʥʦʩʪʠ ʠ ʧʨʦʩʪʦʪʳ ʩʚʦʝʡ ʣʦʛʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʳ, 

ʧʦʟʚʦʣʠʣʠ ʨʝʰʠʪʴ ʧʨʦʙʣʝʤʫ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʘʣʛʦʨʠʪʤʘ ʨʝʰʝʥʠʷ ʣʶʙʦʡ 

ʧʨʘʢʪʠʯʝʩʢʦʡ ʟʘʜʘʯʠ. ɺ ʯʘʩʪʥʦʩʪʠ, ʙʳʣʦ ʜʦʢʘʟʘʥʦ, ʯʪʦ ʝʩʣʠ ʜʣʷ ʨʝʰʝʥʠʷ 

ʟʘʜʘʯʠ ʤʦʞʥʦ ʧʦʩʪʨʦʠʪʴ ʤʘʰʠʥʫ ʇʦʩʪʘ-ʊʴʶʨʠʥʛʘ, ʪʦ ʪʘʢʘʷ ʟʘʜʘʯʘ ʘʣʛʦ-
ʨʠʪʤʠʯʝʩʢʠ ʨʘʟʨʝʰʠʤʘ. ʊʘʢʞʝ ʙʳʣʘ ʜʦʢʘʟʘʥʘ ʚʦʟʤʦʞʥʦʩʪʴ ʩʫʱʝʩʪʚʦʚʘ-

ʥʠʷ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʟʘʜʘʯ, ʜʣʷ ʨʝʰʝʥʠʷ ʢʦʪʦʨʳʭ ʚʦʦʙʱʝ ʥʝ ʤʦʞʝʪ ʩʫ-
ʱʝʩʪʚʦʚʘʪʴ ʥʠʢʘʢʦʡ ʘʣʛʦʨʠʪʤ. 

ɺʳʯʠʩʣʠʪʝʣʴʥʳʡ ʘʣʛʦʨʠʪʤ. ʕʪʦ ʫʧʦʨʷʜʦʯʝʥʥʳʡ ʥʘʙʦʨ ʦʩʥʦʚʥʳʭ ʤʘ-
ʪʝʤʘʪʠʯʝʩʢʠʭ ʠ ʣʦʛʠʯʝʩʢʠʡ ʜʝʡʩʪʚʠʡ, ʦʜʥʦʟʥʘʯʥʦ ʦʧʨʝʜʝʣʷʶʱʠʡ ʧʨʦ-

ʮʝʩʩ ʧʝʨʝʭʦʜʘ ʦʪ ʜʦʧʫʩʪʠʤʳʭ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ ʟʘʜʘʯʠ ʢ ʢʦʥʝʯʥʦʤʫ ʨʝ-
ʟʫʣʴʪʘʪʫ ʝʝ ʨʝʰʝʥʠʷ ʠ ʦʙʣʘʜʘʶʱʠʡ ʩʚʦʡʩʪʚʘʤʠ ʤʘʩʩʦʚʦʩʪʠ, ʢʦʥʝʯʥʦ-

ʩʪʠ, ʦʧʨʝʜʝʣʝʥʥʦʩʪʠ, ʜʝʪʝʨʤʠʥʠʨʦʚʘʥʥʦʩʪʠ. ʆʩʥʦʚʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʚʳ-

ʯʠʩʣʠʪʝʣʴʥʳʭ ʘʣʛʦʨʠʪʤʦʚ ʩʦʩʪʦʷʪ ʚ ʩʣʝʜʫʶʱʝʤ.  

ʄʘʩʩʦʚʦʩʪʴ ï ʵʪʦ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʠʤʝʥʷʪʴ ʤʥʦʛʦʢʨʘʪʥʦ ʦʜʠʥ ʠ ʪʦʪ 
ʞʝ ʘʣʛʦʨʠʪʤ ʢ ʨʘʟʣʠʯʥʳʤ ʚʘʨʠʘʥʪʘʤ ʝʛʦ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ. ɸʣʛʦʨʠʪʤ 
ʩʣʫʞʠʪ, ʢʘʢ ʧʨʘʚʠʣʦ, ʜʣʷ ʨʝʰʝʥʠʷ ʥʝ ʦʜʥʦʡ ʢʦʥʢʨʝʪʥʦʡ ʟʘʜʘʯʠ, ʘ ʥʝ-

ʢʦʪʦʨʦʛʦ ʢʣʘʩʩʘ ʟʘʜʘʯ. ʊʘʢ ʘʣʛʦʨʠʪʤ ʩʣʦʞʝʥʠʷ ʩʪʦʣʙʠʢʦʤ ʧʨʠʤʝʥʠʤ ʢ 
ʣʶʙʦʤʫ ʢʦʥʝʯʥʦʤʫ ʥʘʙʦʨʫ ʥʘʪʫʨʘʣʴʥʳʭ ʯʠʩʝʣ. ɼʣʷ ʢʘʞʜʦʛʦ ʘʣʛʦʨʠʪʤʘ 

ʝʩʪʴ ʥʝʢʦʪʦʨʦʝ ʤʥʦʞʝʩʪʚʦ ʦʙʲʝʢʪʦʚ, ʜʦʧʫʩʪʠʤʳʭ ʚ ʢʘʯʝʩʪʚʝ ʠʩʭʦʜʥʳʭ 
ʜʘʥʥʳʭ. ʅʘʧʨʠʤʝʨ, ʚ ʘʣʛʦʨʠʪʤʝ ʜʝʣʝʥʠʷ ʚʝʱʝʩʪʚʝʥʥʳʭ ʯʠʩʝʣ ʜʝʣʠ-

ʤʦʝ ʤʦʞʝʪ ʙʳʪʴ ʣʶʙʳʤ, ʘ ʜʝʣʠʪʝʣʴ ï ʪʦʞʝ ʣʶʙʳʤ, ʥʦ ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ 
ʥʫʣʷ.  

ʂʦʥʝʯʥʦʩʪʴ ï ʵʪʦ ʦʙʷʟʘʪʝʣʴʥʦʝ ʥʘʣʠʯʠʝ ʠʩʢʦʤʦʛʦ ʨʝʟʫʣʴʪʘʪʘ ʧʦ-

ʩʣʝ ʟʘʚʝʨʰʝʥʠʷ ʘʣʛʦʨʠʪʤʘ ʣʠʙʦ ʯʝʪʢʘʷ ʬʠʢʩʘʮʠʷ ʧʨʠʯʠʥʳ, ʧʦ ʢʦʪʦʨʦʡ 

ʨʝʟʫʣʴʪʘʪ ʥʝ ʤʦʛ ʙʳʪʴ ʧʦʣʫʯʝʥ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʥʘ ʧʨʘʢʪʠʢʝ 
ʚʩʪʨʝʯʘʶʪʩʷ ʧʨʠʤʝʨʳ ʬʦʨʤʘʣʴʥʦ ʙʝʩʢʦʥʝʯʥʳʭ ʘʣʛʦʨʠʪʤʦʚ, ʥʘʧʨʠʤʝʨ 

ʘʣʛʦʨʠʪʤ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ ʩʠʩʪʝʤʳ ʘʙʦʥʝʥʪʩʢʠʭ ʧʫʥʢʪʦʚ ʙʘʥʢʘ. ʕʪʦʪ 
ʘʣʛʦʨʠʪʤ ʩʦʩʪʦʠʪ ʚ ʥʝʧʨʝʨʳʚʥʦʤ ʧʦʚʪʦʨʝʥʠʠ ʮʝʧʦʯʢʠ ʜʝʡʩʪʚʠʡ 

(çʠʜʝʥʪʠʬʠʮʠʨʦʚʘʪʴ ʢʣʠʝʥʪʘè, çʟʘʬʠʢʩʠʨʦʚʘʪʴ ʟʘʧʨʦʩ ʢʣʠʝʥʪʘ ʥʘ 

ʪʨʘʥʟʘʢʮʠʶè, çʧʨʦʚʝʨʠʪʴ ʜʦʧʫʩʪʠʤʦʩʪʴ ʪʨʘʥʟʘʢʮʠʠè, çʚʳʧʦʣʥʠʪʴ 

ʪʨʘʥʟʘʢʮʠʶè ʠ ʪ.ʜ.), ʚʳʧʦʣʥʷʝʤʳʭ ʩ ʦʧʨʝʜʝʣʝʥʥʦʡ ʯʘʩʪʦʪʦʡ (ʯʝʨʝʟ 
ʢʘʞʜʫʶ ʩʝʢʫʥʜʫ, ʤʠʥʫʪʫ, ʯʘʩ) ʚʦ ʚʩʝ ʚʨʝʤʷ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʜʘʥʥʦʡ 

ʙʘʥʢʦʚʩʢʦʡ ʩʠʩʪʝʤʳ.  
ʆʧʨʝʜʝʣʝʥʥʦʩʪʴ ï ʵʪʦ ʥʘʣʠʯʠʝ ʥʘ ʢʘʞʜʦʤ ʰʘʛʝ ʘʣʛʦʨʠʪʤʘ ʫ ʠʩʧʦʣ-

ʥʠʪʝʣʷ ʜʦʩʪʘʪʦʯʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʝʛʦ ʤʦʞʥʦ ʙʳʣʦ ʚʳ-
ʧʦʣʥʠʪʴ. ʀʩʧʦʣʥʠʪʝʣʶ ʪʘʢʞʝ ʥʫʞʥʦ ʯʝʪʢʦ ʟʥʘʪʴ, ʢʘʢʠʤ ʠʤʝʥʥʦ ʦʙʨʘʟʦʤ 
ʵʪʦʪ ʰʘʛ ʚʳʧʦʣʥʷʝʪʩʷ. ʉʘʤʠ ʰʘʛʠ ʠʥʩʪʨʫʢʮʠʠ ʜʦʣʞʥʳ ʙʳʪʴ ʜʦʩʪʘʪʦʯʥʦ 

ʧʨʦʩʪʳʤʠ, ʘ ʠʩʧʦʣʥʠʪʝʣʴ ʜʦʣʞʝʥ ʦʜʥʦʟʥʘʯʥʦ ʧʦʥʠʤʘʪʴ ʩʤʳʩʣ ʢʘʞʜʦʛʦ 
ʠʟ ʜʝʡʩʪʚʠʡ, ʩʦʩʪʘʚʣʷʶʱʠʭ ʘʣʛʦʨʠʪʤ (ʥʘʧʨʠʤʝʨ, ʧʨʠ ʚʳʯʠʩʣʝʥʠʠ ʢʦʨʥʝʡ 

ʢʚʘʜʨʘʪʥʦʛʦ ʫʨʘʚʥʝʥʠʷ ʦʥ ʜʦʣʞʝʥ ʧʦʥʠʤʘʪʴ ʩʤʳʩʣ ʚʳʯʠʩʣʝʥʠʷ ʜʠʩʢʨʠ-
ʤʠʥʘʥʪʘ).  
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ɼʝʪʝʨʤʠʥʠʨʦʚʘʥʥʦʩʪʴ ï ʵʪʦ ʦʪʩʫʪʩʪʚʠʝ ʵʣʝʤʝʥʪʦʚ ʩʣʫʯʘʡʥʦʩʪʠ ʧʨʠ 

ʚʳʧʦʣʥʝʥʠʠ ʘʣʛʦʨʠʪʤʘ. ʇʨʠ ʤʥʦʛʦʢʨʘʪʥʦʤ ʧʨʠʤʝʥʝʥʠʠ ʘʣʛʦʨʠʪʤʘ ʢ ʦʜ-

ʥʠʤ ʠ ʪʝʤ ʞʝ ʠʩʭʦʜʥʳʤ ʜʘʥʥʳʤ ʜʦʣʞʝʥ ʧʦʣʫʯʘʪʴʩʷ ʚʩʝʛʜʘ ʦʜʠʥ ʠ ʪʦʪ 

ʞʝ ʨʝʟʫʣʴʪʘʪ. ʇʦʵʪʦʤʫ, ʥʘʧʨʠʤʝʨ, ʧʨʦʮʝʩʩ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʠʥʬʦʨʤʘ-

ʮʠʠ, ʚ ʢʦʪʦʨʦʤ ʫʯʘʩʪʚʫʝʪ ʙʨʦʩʘʥʠʝ ʤʦʥʝʪʳ, ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʥʘʟʚʘʥ  

ʘʣʛʦʨʠʪʤʦʤ.  

 
7.03 ʌʦʨʤʳ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʘʣʛʦʨʠʪʤʦʚ 

 

ɼʣʷ ʟʘʧʠʩʠ ʘʣʛʦʨʠʪʤʘ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʨʘʟʣʠʯʥʳʝ ʬʦʨʤʳ ʝʛʦ 

ʧʨʝʜʩʪʘʚʣʝʥʠʷ.  

ɺʝʨʙʘʣʴʥʘʷ ʬʦʨʤʘ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʘʣʛʦʨʠʪʤʘ ʧʨʝʜʧʦʣʘʛʘʝʪ ʟʘʧʠʩʴ 

ʘʣʛʦʨʠʪʤʘ ʥʘ ʨʫʩʩʢʦʤ ʷʟʳʢʝ (ʠʣʠ ʣʶʙʦʤ ʜʨʫʛʦʤ ʝʩʪʝʩʪʚʝʥʥʦʤ ʷʟʳʢʝ) ʚ 

ʚʠʜʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʧʨʦʥʫʤʝʨʦʚʘʥʥʳʭ ʠʥʩʪʨʫʢʮʠʡ. ʂʘʢ ʧʨʘʚʠʣʦ, 

ʵʪʘ ʬʦʨʤʘ ʟʘʧʠʩʠ ʘʣʛʦʨʠʪʤʘ ʛʨʦʤʦʟʜʢʘ, ʥʝʫʜʦʙʥʘ ʠ ʥʝʜʦʩʪʘʪʦʯʥʦ ʥʘ-

ʛʣʷʜʥʘ. 

ʅʘʧʨʠʤʝʨ, ʚ ʥʝʡ ʦʧʠʩʘʥʠʝ ʘʣʛʦʨʠʪʤʘ ʥʘʭʦʞʜʝʥʠʷ ʅʆɼ (ʥʘʠʙʦʣʴ-

ʰʝʛʦ ʦʙʱʝʛʦ ʜʝʣʠʪʝʣʷ) ʜʚʫʭ ʮʝʣʳʭ ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʯʠʩʝʣ m ʠ n ʤʦʞʝʪ 

ʙʳʪʴ ʧʨʝʜʩʪʘʚʣʝʥʦ ʚ ʚʠʜʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʩʣʝʜʫʶʱʠʭ ʯʝʪʳʨʝʭ 

ʰʘʛʦʚ: 
 

ʐʘʛ 1: ʉʨʘʚʥʠʪʴ m ʠ n. 
 

ʐʘʛ 2: ɽʩʣʠ m ʨʘʚʥʦ n, ʪʦ m ʠ ʝʩʪʴ ʠʩʭʦʜʥʳʡ ʅʆɼ, ʨʘʩʯʝʪ ʦʢʦʥʯʝʥ. 

ʀʥʘʯʝ ʧʝʨʝʡʪʠ ʢ ʰʘʛʫ 3. 
 

ʐʘʛ 3: ɽʩʣʠ m ʙʦʣʴʰʝ n, ʪʦ ʫʤʝʥʴʰʠʪʴ ʟʥʘʯʝʥʠʝ m ʥʘ ʚʝʣʠʯʠʥʫ n ʠ 

ʚʝʨʥʫʪʴʩʷ ʢ ʰʘʛʫ 1. ʀʥʘʯʝ ʧʝʨʝʡʪʠ ʢ ʰʘʛʫ 4. 
 

ʐʘʛ 4: ʋʤʝʥʴʰʠʪʴ ʟʥʘʯʝʥʠʝ n ʥʘ ʚʝʣʠʯʠʥʫ m ʠ ʚʝʨʥʫʪʴʩʷ ʢ ʰʘʛʫ 1.  

 
7.04 ɿʘʧʠʩʴ ʘʣʛʦʨʠʪʤʘ 

 

ʕʪʘ ʩʦʚʨʝʤʝʥʥʘʷ ʟʘʧʠʩʴ ʘʣʛʦʨʠʪʤʘ ʥʘʭʦʞʜʝʥʠʷ ʅʆɼ ï ʚʝʩʴʤʘ ʫʧ-

ʨʦʱʝʥʥʘʷ. ɿʘʧʠʩʴ, ʜʘʥʥʘʷ ʧʝʨʚʦʥʘʯʘʣʴʥʦ ɽʚʢʣʠʜʦʤ, ʟʘʧʦʣʥʷʝʪ ʮʝʣʫʶ 

ʩʪʨʘʥʠʮʫ ʪʝʢʩʪʘ, ʧʨʠʯʝʤ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʵʣʝʤʝʥʪʘʨʥʳʭ ʜʝʡʩʪʚʠʡ 

ʪʘʤ ʟʥʘʯʠʪʝʣʴʥʦ ʩʣʦʞʥʝʡ. 

ʇʨʝʜʩʪʘʚʣʝʥʠʝ ʘʣʛʦʨʠʪʤʘ ʚ ʬʦʨʤʝ ʙʣʦʢ-ʩʭʝʤʳ ʨʝʘʣʠʟʫʝʪʩʷ ʚ ʚʠ-

ʜʝ ʥʘʙʦʨʘ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ (ʙʣʦʢʦʚ), ʩʦʝʜʠʥʝʥʥʳʭ ʩʪʨʝʣʢʘ-

ʤʠ. ʂʘʞʜʳʡ ʙʣʦʢ ï ʵʪʦ çʰʘʛè ʘʣʛʦʨʠʪʤʘ, ʝʛʦ ʦʪʜʝʣʴʥʦʝ ʜʝʡʩʪʚʠʝ. ʅʘ-

ʧʨʘʚʣʝʥʠʝ ʩʪʨʝʣʦʢ ʤʝʞʜʫ ʙʣʦʢʘʤʠ ʟʘʜʘʝʪ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʜʝʡʩʪ-

ʚʠʡ. ɺ ʪʘʙʣ. 4 ʧʨʝʜʩʪʘʚʣʝʥʳ ʦʩʥʦʚʥʳʝ ʩʪʘʥʜʘʨʪʥʳʝ ʵʣʝʤʝʥʪʳ ʙʣʦʢ-

ʩʭʝʤ. 
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ʊʘʙʣ. 4  
 

ʅʘʟʚʘʥʠʝ ʵʣʝʤʝʥʪʘ ʆʙʦʟʥʘʯʝʥʠʝ ʇʦʷʩʥʝʥʠʝ 

ʇʫʩʢ-ʦʩʪʘʥʦʚ  

ʅʘʯʘʣʦ ʠʣʠ ʢʦʥʝʮ ʚʳʯʠʩʣʝ-
ʥʠʡ. ɺʥʫʪʨʠ ʬʠʛʫʨʳ ʧʠʰʫʪ: 
çʥʘʯʘʣʦè ʠʣʠ çʢʦʥʝʮè ʩʦʦʪ-
ʚʝʪʩʪʚʝʥʥʦ 

ɺʚʦʜ-ʚʳʚʦʜ 
 

ʆʧʝʨʘʮʠʷ ʚʚʦʜʘ-ʚʳʚʦʜʘ 
ʜʘʥʥʳʭ 

ʇʨʦʮʝʩʩ 
 

ɺʳʯʠʩʣʠʪʝʣʴʥʦʝ ʜʝʡʩʪʚʠʝ 
ʠʣʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ 
ʜʝʡʩʪʚʠʡ 

ʈʝʰʝʥʠʝ 

 

ʇʨʦʚʝʨʢʘ ʫʩʣʦʚʠʷ, ʫʢʘʟʘʥ-
ʥʦʛʦ ʚʥʫʪʨʠ ʬʠʛʫʨʳ 

ʄʦʜʠʬʠʢʘʪʦʨ   
ɿʘʛʦʣʦʚʦʢ ʮʠʢʣʘ ʩ ʧʘʨʘʤʝʪ-
ʨʦʤ 

ʇʨʝʜʦʧʨʝʜʝʣʝʥʥʳʡ 
ʧʨʦʮʝʩʩ  

ɺʳʯʠʩʣʝʥʠʷ ʧʦ ʧʦʜʧʨʦ-
ʛʨʘʤʤʝ 

ɼʦʢʫʤʝʥʪ 
 
ɺʳʚʦʜ ʜʘʥʥʳʭ ʥʘ ʧʝʯʘʪʴ 

ʃʠʥʠʷ ʧʝʨʝʭʦʜʘ 
 

ʉʦʝʜʠʥʷʝʪ ʤʝʞʜʫ ʩʦʙʦʡ 
ʙʣʦʢʠ, ʫʢʘʟʳʚʘʷ ʦʯʝʨʝʜ-
ʥʦʩʪʴ ʠʭ ʚʳʧʦʣʥʝʥʠʷ  

 

 
ʕʣʝʤʝʥʪʳ ʙʣʦʢ-ʩʭʝʤʳ ʨʘʟʣʠʯʘʶʪʩʷ ʧʦ ʩʚʦʝʤʫ ʚʥʝʰʥʝʤʫ ʚʠʜʫ ʠ ʥʘ-

ʟʥʘʯʝʥʠʶ. ʊʘʢ, ʵʣʝʤʝʥʪʳ, ʩʦʜʝʨʞʘʱʠʝ ʠʥʩʪʨʫʢʮʠʠ ʧʦ ʢʘʢʠʤ-ʣʠʙʦ ʧʨʝʦʙ-
ʨʘʟʦʚʘʥʠʷʤ ʚʝʣʠʯʠʥ, ʦʙʦʟʥʘʯʘʶʪʩʷ ʧʨʷʤʦʫʛʦʣʴʥʠʢʘʤʠ, ʘ ʵʣʝʤʝʥʪʳ, ʩʦ-
ʜʝʨʞʘʱʠʝ ʧʨʦʚʝʨʢʫ ʫʩʣʦʚʠʡ, ï ʨʦʤʙʘʤʠ. ʆʧʝʨʘʮʠʠ ʚʚʦʜʘ-ʚʳʚʦʜʘ ʜʘʥ-
ʥʳʭ ʦʙʦʟʥʘʯʘʶʪʩʷ ʧʘʨʘʣʣʝʣʦʛʨʘʤʤʘʤʠ. ʅʘʯʘʣʦ ʠ ʢʦʥʝʮ ʘʣʛʦʨʠʪʤʘ ʦʙʦ-
ʟʥʘʯʘʶʪʩʷ  ʧʨʷʤʦʫʛʦʣʴʥʠʢʘʤʠ ʩ ʜʚʫʤʷ ʩʢʨʫʛʣʝʥʥʳʤʠ ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʤʠ 
ʩʪʦʨʦʥʘʤʠ, ʚʥʫʪʨʠ ʢʦʪʦʨʳʭ ʧʠʰʫʪ: çʥʘʯʘʣʦè ʠʣʠ çʢʦʥʝʮè ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ʀʟ ʧʨʷʤʦʫʛʦʣʴʥʠʢʘ ʚʳʭʦʜʠʪ ʝʜʠʥʩʪʚʝʥʥʘʷ ʩʪʨʝʣʢʘ, ʚʭʦʜʠʪʴ ʚ ʥʝʛʦ 
ʤʦʞʝʪ ʥʝʩʢʦʣʴʢʦ ʩʪʨʝʣʦʢ. ʀʟ ʦʙʝʠʭ ʦʩʪʨʳʭ ʚʝʨʰʠʥ ʨʦʤʙʘ ʚʳʭʦʜʷʪ 
ʩʪʨʝʣʢʠ: ʦʜʥʘ ʠʟ ʥʠʭ ʧʦʤʝʯʘʝʪʩʷ ʩʣʦʚʦʤ çʜʘè, ʜʨʫʛʘʷ ï ʩʣʦʚʦʤ çʥʝʪè, 
ʦʥʠ ʟʘʜʘʶʪ ʜʘʣʴʥʝʡʰʝʝ ʥʘʧʨʘʚʣʝʥʠʝ ʚʳʯʠʩʣʝʥʠʡ ʚ ʩʣʫʯʘʝ, ʩʦʦʪʚʝʪʩʪ-
ʚʝʥʥʦ, ʚʳʧʦʣʥʝʥʠʷ ʠʣʠ ʥʝʚʳʧʦʣʥʝʥʠʷ ʟʘʧʠʩʘʥʥʦʛʦ ʚʥʫʪʨʠ ʨʦʤʙʘ ʫʩʣʦ-
ʚʠʷ. 

ʅʘʟʥʘʯʝʥʠʝ ʠ ʧʨʘʚʠʣʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʩʝʭ ʪʠʧʦʚ ʙʣʦʢʦʚ ʧʨʠʚʝʜʝʥʳ 

ʚ ʪʘʙʣ. 4 ʚ ʛʨʘʬʘʭ ʅʘʟʚʘʥʠʝ ʵʣʝʤʝʥʪʘ ʠ ʇʦʷʩʥʝʥʠʝ. ʉ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʧʨʠʚʝʜʝʥʥʳʭ ʚ ʪʘʙʣ. 4 ʩʪʘʥʜʘʨʪʥʳʭ ʵʣʝʤʝʥʪʦʚ ʚʳʰʝʫʢʘʟʘʥʥʳʡ ʘʣʛʦ-
ʨʠʪʤ ʥʘʭʦʞʜʝʥʠʷ ʅʆɼ ʜʚʫʭ ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʮʝʣʳʭ ʯʠʩʝʣ m ʠ n ʧʨʠʤʝʪ 
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ʚʠʜ ʙʣʦʢ-ʩʭʝʤr ʥʘ ʨʠʩ. 6. ɺʥʫʪʨʠ ʙʣʦʢʦʚ ʚ ʥʝʡ ʟʥʘʢʦʤ := ʦʙʦʟʥʘʯʝʥʘ 
ʦʧʝʨʘʮʠʷ ʧʨʠʩʚʘʠʚʘʥʠʷ ʧʝʨʝʤʝʥʥʦʡ ʚʝʣʠʯʠʥʝ, ʫʢʘʟʘʥʥʦʡ ʩʣʝʚʘ ʦʪ ʟʥʘ-
ʢʘ, ʝʝ ʟʥʘʯʝʥʠʷ, ʚʳʯʠʩʣʷʝʤʦʛʦ ʧʦ ʬʦʨʤʫʣʝ, ʩʪʦʷʱʝʡ ʩʧʨʘʚʘ ʦʪ ʟʥʘʢʘ. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
ʇʨʝʜʩʪʘʚʣʝʥʠʝ ʘʣʛʦʨʠʪʤʘ ʚ ʬʦʨʤʝ ʧʩʝʚʜʦʢʦʜʘ ʦʩʥʦʚʘʥʦ ʥʘ ʦʧʠʩʘʥʠʠ 

ʵʪʘʧʦʚ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ ʩ ʧʦʤʦʱʴʶ ʦʛʨʘʥʠʯʝʥʥʦʛʦ ʥʘʙʦʨʘ ʩʪʘʥʜʘʨʪʥʳʭ 
ʩʠʥʪʘʢʩʠʯʝʩʢʠʭ ʢʦʥʩʪʨʫʢʮʠʡ. ɺ ʧʩʝʚʜʦʢʦʜʝ, ʚ ʯʘʩʪʥʦʩʪʠ, ʤʦʛʫʪ ʠʩʧʦʣʴʟʦ-
ʚʘʪʴʩʷ ʦʪʜʝʣʴʥʳʝ ʠʥʩʪʨʫʢʮʠʠ ʬʦʨʤʘʣʴʥʳʭ ʘʣʛʦʨʠʪʤʠʯʝʩʢʠʭ ʷʟʳʢʦʚ ʧʨʦ-
ʛʨʘʤʤʠʨʦʚʘʥʠʷ. ʅʘʧʨʠʤʝʨ, ʚʦʟʚʝʜʝʥʠʝ X ʚ ʩʪʝʧʝʥʴ A ʦʙʦʟʥʘʯʘʝʪʩʷ ʢʘʢ 
X**A, ʠʟʚʣʝʯʝʥʠʝ ʢʚʘʜʨʘʪʥʦʛʦ ʢʦʨʥʷ ʠʟ X ʦʙʦʟʥʘʯʘʝʪʩʷ ʢʘʢ Sqrt (X).  

ʊʘʢ ʞʝ ʢʘʢ ʚ ʬʦʨʤʘʣʴʥʳʭ ʷʟʳʢʘʭ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ, ʚ ʧʩʝʚʜʦʢʦʜʝ 
ʧʨʠʩʫʪʩʪʚʫʶʪ ʢʣʶʯʝʚʳʝ ʩʣʦʚʘ, ʩʤʳʩʣ ʢʦʪʦʨʳʭ ʟʘʨʘʥʝʝ ʦʛʦʚʦʨʝʥ ʠ ʬʠʢ-
ʩʠʨʦʚʘʥ. ɺ ʪʘʙʣ. 5 ʧʨʠʚʝʜʝʥ ʙʘʟʦʚʳʡ ʧʝʨʝʯʝʥʴ ʢʣʶʯʝʚʳʭ ʩʣʦʚ. 

ɺ ʢʘʯʝʩʪʚʝ ʢʣʶʯʝʚʳʭ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʪʘʢʞʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ 
ʘʥʛʣʠʡʩʢʠʝ ʩʣʦʚʘ-ʘʥʘʣʦʛʠ: else ʚʤʝʩʪʦ ʠʥʘʯʝ, then ʚʤʝʩʪʦ ʪʦ. 

n := n ï 

m 
 

ʅʘʯʘʣʦ 

m  =  n 

ɼʘ 
 

ʅʝʪ 
 

m  >  n 

ɼʘ 
 

ʅʝʪ 
 ʅʆɼ :=  m 

 

m := m ï 

n 
 

ɺʳʚʦʜ ʅʆɼ 

ɺʚʦʜ m , n 
 

ʂʦʥʝʮ 

ʈʠʩ. 6. ɹʣʦʢ-ʩʭʝʤʘ ʘʣʛʦʨʠʪʤʘ 
ʥʘʭʦʞʜʝʥʠʷ ʅʆɼ 
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ɺ ʩʘʤʦʤ ʦʙʱʝʤ ʚʠʜʝ ʟʘʧʠʩʴ ʘʣʛʦʨʠʪʤʘ ʚ ʬʦʨʤʝ ʧʩʝʚʜʦʢʦʜʘ ʚʳʛʣʷ-
ʜʠʪ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 

 
ʘʣʛ ʥʘʟʚʘʥʠʝ ʘʣʛʦʨʠʪʤʘ (ʘʨʛʫʤʝʥʪʳ ï ʚʭʦʜʥʳʝ ʧʘʨʘʤʝʪʨʳ ʠ ʧʘʨʘ-
ʤʝʪʨʳ ï ʨʝʟʫʣʴʪʘʪʳ ʨʘʙʦʪʳ ʘʣʛʦʨʠʪʤʘ) 
   ʜʘʥʦ | ʫʩʣʦʚʠʷ ʧʨʠʤʝʥʠʤʦʩʪʠ ʘʣʛʦʨʠʪʤʘ 
   ʥʘʜʦ | ʮʝʣʴ ʚʳʧʦʣʥʝʥʠʷ ʘʣʛʦʨʠʪʤʘ 
ʥʘʯ ʦʧʠʩʘʥʠʝ ʧʨʦʤʝʞʫʪʦʯʥʳʭ (ʚʥʫʪʨʝʥʥʠʭ) ʚʝʣʠʯʠʥ ʘʣʛʦʨʠʪʤʘ 
    ʢʦʤʘʥʜʘ 1; 
    ʢʦʤʘʥʜʘ 2; 
         é 
    ʢʦʤʘʥʜʘ N 
ʢʦʥ 

ɿʜʝʩʴ ʯʘʩʪʴ ʟʘʧʠʩʠ ʦʪ ʩʣʦʚʘ ʘʣʛ ʜʦ ʩʣʦʚʘ ʥʘʯ ʥʘʟʳʚʘʝʪʩʷ ʟʘʛʦʣʦʚ-
ʢʦʤ ʘʣʛʦʨʠʪʤʘ, ʘ ʯʘʩʪʴ, ʟʘʢʣʶʯʝʥʥʘʷ ʤʝʞʜʫ ʩʣʦʚʘʤʠ ʥʘʯ ʠ ʢʦʥ, ï ʝʛʦ 
ʪʝʣʦʤ. ɺʥʫʪʨʠ ʪʝʣʘ ʪʘʢʞʝ ʤʦʛʫʪ ʚʩʪʨʝʯʘʪʴʩʷ ʩʣʦʚʘ ʥʘʯ ʠ ʢʦʥ, ʛʨʫʧʧʘ ʢʦ-
ʤʘʥʜ ʤʝʞʜʫ ʥʠʤʠ ʦʙʨʘʟʫʝʪ ʩʚʦʡ ʦʪʜʝʣʴʥʳʡ ʙʣʦʢ ʢʦʤʘʥʜ. ʂʦʤʘʥʜʳ ʦʪ-
ʜʝʣʷʶʪʩʷ ʜʨʫʛ ʦʪ ʜʨʫʛʘ ʩʠʤʚʦʣʦʤ ç;è. 

ʉʨʘʟʫ ʧʦʩʣʝ ʥʘʟʚʘʥʠʷ ʘʣʛʦʨʠʪʤʘ ʚ ʢʨʫʛʣʳʭ ʩʢʦʙʢʘʭ ʫʢʘʟʳʚʘʶʪʩʷ ʭʘ-
ʨʘʢʪʝʨʠʩʪʠʢʠ (ʘʨʛ ʠʣʠ ʨʝʟ) ʠ ʪʠʧ ʟʥʘʯʝʥʠʷ (ʮʝʣ, ʚʝʱ, ʩʠʤ, ʣʦʛ ʠʣʠ ʪʘʙ) 
ʚʩʝʭ ʚʭʦʜʥʳʭ (ʘʨʛ) ʠ ʚʳʭʦʜʥʳʭ (ʨʝʟ) ʚʝʣʠʯʠʥ. ʇʨʠ ʦʧʠʩʘʥʠʠ ʤʘʩʩʠʚʦʚ 
ʩʣʫʞʝʙʥʦʝ ʩʣʦʚʦ ʪʘʙ ʜʦʧʦʣʥʷʝʪʩʷ ʛʨʘʥʠʯʥʳʤʠ ʧʘʨʘʤʠ ʟʥʘʯʝʥʠʡ ʧʦ ʢʘʞ-
ʜʦʤʫ ʠʥʜʝʢʩʫ ʵʣʝʤʝʥʪʦʚ ʤʘʩʩʠʚʘ. 

ɺ ʢʦʥʮʝ ʣʶʙʦʡ ʩʪʨʦʢʠ ʚ ʪʝʢʩʪ ʧʩʝʚʜʦʢʦʜʘ ʧʦʩʣʝ ʟʥʘʢʘ ç|è ʤʦʞʥʦ 
ʚʩʪʘʚʣʷʪʴ ʢʦʤʤʝʥʪʘʨʠʡ, ʦʙʣʝʛʯʘʶʱʠʡ ʧʦʥʠʤʘʥʠʝ ʘʣʛʦʨʠʪʤʘ. 

ʈʘʟʜʝʣʳ çʜʘʥʦè ʠ çʥʘʜʦè ʚ ʟʘʧʠʩʠ ʘʣʛʦʨʠʪʤʘ ʥʝ ʷʚʣʷʶʪʩʷ ʦʙʷʟʘ-
ʪʝʣʴʥʳʤʠ. 

ʂ ʯʠʩʣʫ ʦʩʥʦʚʥʳʭ ʜʝʡʩʪʚʠʡ, ʩʦʩʪʘʚʣʷʶʱʠʭ ʪʝʣʦ ʘʣʛʦʨʠʪʤʘ, ʦʪʥʦ-
ʩʷʪʩʷ ʢʦʤʘʥʜʳ ʚʚʦʜʘ-ʚʳʚʦʜʘ, ʧʨʠʩʚʘʠʚʘʥʠʷ, ʧʝʨʝʭʦʜʘ, ʚʝʪʚʣʝʥʠʷ ʠ 
ʮʠʢʣʦʚ. ɼʣʷ ʦʙʦʟʥʘʯʝʥʠʷ ʵʪʠʭ ʢʦʤʘʥʜ ʠʩʧʦʣʴʟʫʶʪʩʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ 
ʢʣʶʯʝʚʳʝ ʩʣʦʚʘ. 

ʂʦʤʘʥʜʘ ʚʚʦʜʘ: ʢʣʶʯʝʚʦʝ ʩʣʦʚʦ ʚʚʦʜ, ʟʘ ʢʦʪʦʨʳʤ ʫʢʘʟʳʚʘʶʪʩʷ 
ʠʤʝʥʘ ʧʝʨʝʤʝʥʥʳʭ, ʜʣʷ ʢʦʪʦʨʳʭ ʚʚʦʜʷʪʩʷ ʟʥʘʯʝʥʠʷ. ʅʘʧʨʠʤʝʨ, ʢʦʤʘʥʜʘ 
ʚʚʦʜ a,b,c ʦʟʥʘʯʘʝʪ ʚʚʦʜ ʟʥʘʯʝʥʠʡ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʜʣʷ ʧʝʨʝʤʝʥʥʳʭ 

a,b,c. 
ʂʦʤʘʥʜʘ ʚʳʚʦʜʘ: ʢʣʶʯʝʚʦʝ ʩʣʦʚʦ ʚʳʚʦʜ, ʟʘ ʢʦʪʦʨʳʤ ʩʣʝʜʫʶʪ 

ʠʤʝʥʘ ʚʳʚʦʜʠʤʳʭ ʧʝʨʝʤʝʥʥʳʭ, ʚʳʚʦʜʠʤʳʝ ʚʳʨʘʞʝʥʠʷ ʠ ʪʝʢʩʪʳ (ʪʝʢʩʪʳ 
ʧʦʤʝʱʘʶʪʩʷ ʚ ʢʘʚʳʯʢʠ). ʅʘʧʨʠʤʝʨ, ʢʦʤʘʥʜʘ ʚʳʚʦʜ "S = ", S ʦʟʥʘʯʘʝʪ 
ʚʳʚʦʜ ʠʤʝʥʠ ʧʝʨʝʤʝʥʥʦʡ S, ʟʘ ʢʦʪʦʨʳʤ ʧʦʩʣʝ ʟʥʘʢʘ ʨʘʚʝʥʩʪʚʘ = ʩʣʝʜʫ-
ʝʪ ʚʳʚʦʜ ʪʝʢʫʱʝʛʦ ʟʥʘʯʝʥʠʷ ʵʪʦʡ ʧʝʨʝʤʝʥʥʦʡ.  

ʂʦʤʘʥʜʳ ʧʨʠʩʚʘʠʚʘʥʠʷ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʚʳʯʠʩʣʝʥʠʷ ʚʳʨʘʞʝʥʠʡ 
ʠ ʧʨʠʩʚʘʠʚʘʥʠʷ ʠʭ ʟʥʘʯʝʥʠʡ ʧʝʨʝʤʝʥʥʳʤ. ʆʙʱʠʡ ʚʠʜ ʢʦʤʘʥʜʳ: "ʧʝʨʝ-
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ʤʝʥʥʘʷ"  := "ʚʳʨʘʞʝʥʠʝ", ʛʜʝ ʟʥʘʢ  ":="  ʦʟʥʘʯʘʝʪ ʢʦʤʘʥʜʫ ʟʘʤʝʥʳ ʧʨʝʞ-
ʥʝʛʦ ʟʥʘʯʝʥʠʷ ʧʝʨʝʤʝʥʥʦʡ, ʩʪʦʷʱʝʡ ʚ ʣʝʚʦʡ ʯʘʩʪʠ, ʥʘ ʚʳʯʠʩʣʝʥʥʦʝ ʟʥʘ-
ʯʝʥʠʝ ʚʳʨʘʞʝʥʠʷ, ʩʪʦʷʱʝʛʦ ʚ ʧʨʘʚʦʡ ʯʘʩʪʠ. 

 

ʊʘʙʣ. 5  
 

ʂʣʶʯʝʚʦʝ ʩʣʦʚʦ ʇʦʷʩʥʝʥʠʝ 

ɸʣʛ ʅʘʯʘʣʦ ʦʧʠʩʘʥʠʷ ʘʣʛʦʨʠʪʤʘ 

ɸʨʛ ɺʭʦʜʥʳʝ ʜʘʥʥʳʝ (ʘʨʛʫʤʝʥʪʳ) ʘʣʛʦʨʠʪʤʘ 

ɺʝ ɦ ɺʝʱʝʩʪʚʝʥʥʳʡ ʪʠʧ ʜʘʥʥʳʭ 

ɺʩʝ ʂʦʥʝʮ ʢʦʤʘʥʜʳ ʚʝʪʚʣʝʥʠʷ ʚʳʯʠʩʣʝʥʠʡ 

ɼʘ ʃʦʛʠʯʝʩʢʘʷ ʢʦʥʩʪʘʥʪʘ çTRUEè 

ɼʘʥʦ ʆʧʠʩʘʥʠʝ ʫʩʣʦʚʠʡ ʧʨʠʤʝʥʠʤʦʩʪʠ ʘʣʛʦʨʠʪʤʘ 

ɼʦ ʂʦʥʝʯʥʦʝ ʟʥʘʯʝʥʠʝ ʧʘʨʘʤʝʪʨʘ ʮʠʢʣʘ 

ʀ ʃʦʛʠʯʝʩʢʘʷ ʩʚʷʟʢʘ çʀè 

ʀʣʠ ʃʦʛʠʯʝʩʢʘʷ ʩʚʷʟʢʘ çʀʃʀè 

ʀʥʘʯʝ ʏʘʩʪʴ ʢʦʥʩʪʨʫʢʮʠʠ ʝʩʣʠ é ʪʦ é ʠʥʘʯʝ é 

ʂʦʥ ʂʦʥʝʮ ʚʩʝʛʦ ʘʣʛʦʨʠʪʤʘ ʠʣʠ ʙʣʦʢʘ ʢʦʤʘʥʜ 

ʂʮ ʂʦʥʝʮ ʮʠʢʣʘ 

ʃʠʪ ʉʠʤʚʦʣʴʥʳʡ (ʣʠʪʝʨʥʳʡ) ʪʠʧ ʜʘʥʥʳʭ 

ʃʦʛ ʃʦʛʠʯʝʩʢʠʡ (ʙʫʣʝʚʩʢʠʡ) ʪʠʧ ʜʘʥʥʳʭ 

ʅʘʜʦ ʆʧʠʩʘʥʠʝ ʮʝʣʠ ʘʣʛʦʨʠʪʤʘ 

ʅʘʯ ʅʘʯʘʣʦ ʪʝʣʘ ʘʣʛʦʨʠʪʤʘ ʠʣʠ ʙʣʦʢʘ ʢʦʤʘʥʜ 

ʥʝʪ  ʃʦʛʠʯʝʩʢʘʷ ʢʦʥʩʪʘʥʪʘ çFALSEè 

ʅʮ ʅʘʯʘʣʦ ʮʠʢʣʘ 

ʆʪ ʅʘʯʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʧʘʨʘʤʝʪʨʘ ʮʠʢʣʘ 

ʈʝʟ ɺʳʭʦʜʥʳʝ ʜʘʥʥʳʝ (ʨʝʟʫʣʴʪʘʪʳ) ʘʣʛʦʨʠʪʤʘ 

ʊʘʙ ʊʘʙʣʠʯʥʳʡ ʪʠʧ ʜʘʥʥʳʭ (ʤʘʩʩʠʚ ʜʘʥʥʳʭ) 

ʊʦ ʏʘʩʪʴ ʢʦʥʩʪʨʫʢʮʠʠ ʝʩʣʠ é ʪʦ é ʠʥʘʯʝ 

ʎʝʣ ʎʝʣʳʡ ʪʠʧ ʜʘʥʥʳʭ 

ʐʘʛ ʐʘʛ ʠʟʤʝʥʝʥʠʷ ʧʘʨʘʤʝʪʨʘ ʮʠʢʣʘ 

 
ʅʘʧʨʠʤʝʨ, ʢʦʤʘʥʜʘ x := y + z ʦʟʥʘʯʘʝʪ ʧʨʠʩʚʘʠʚʘʥʠʝ ʧʝʨʝʤʝʥʥʦʡ  x 

ʟʥʘʯʝʥʠʷ ʩʫʤʤʳ ʚʝʣʠʯʠʥ y ʠ z, ʘ ʢʦʤʘʥʜʘ k := k+1 ʦʟʥʘʯʘʝʪ ʫʚʝʣʠʯʝʥʠʝ 
ʪʝʢʫʱʝʛʦ ʟʥʘʯʝʥʠʷ ʧʝʨʝʤʝʥʥʦʡ k ʥʘ ʝʜʠʥʠʮʫ. 
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ʂʦʤʘʥʜʘ ʧʝʨʝʭʦʜʘ: ʢʣʶʯʝʚʳʝ ʩʣʦʚʘ ʠʜʪʠ ʢ, ʧʦʩʣʝ ʢʦʪʦʨʳʭ ʫʢʘʟʳ-
ʚʘʝʪʩʷ ʥʦʤʝʨ ʪʦʡ ʩʪʨʦʢʠ, ʢʦʤʘʥʜʘ ʢʦʪʦʨʦʡ ʜʦʣʞʥʘ ʚʳʧʦʣʥʷʪʴʩʷ ʩʣʝ-
ʜʫʶʱʝʡ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʢʦʤʘʥʜʘ ʧʝʨʝʭʦʜʘ ʠʟʤʝʥʷʝʪ ʝʩʪʝʩʪʚʝʥʥʫʶ ʧʦ-
ʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʚʳʧʦʣʥʝʥʠʷ ʢʦʤʘʥʜ ʧʦ ʚʦʟʨʘʩʪʘʥʠʶ ʥʦʤʝʨʦʚ ʩʪʨʦʢ. 
ʅʘʧʨʠʤʝʨ, ʟʘʧʠʩʘʥʥʘʷ ʚ 5-ʡ ʩʪʨʦʢʝ ʢʦʤʘʥʜʘ ʠʜʪʠ ʢ 10 ʦʟʥʘʯʘʝʪ, ʯʪʦ ʜʘ-
ʣʝʝ ʜʦʣʞʥʘ ʚʳʧʦʣʥʷʪʴʩʷ ʢʦʤʘʥʜʘ, ʟʘʧʠʩʘʥʥʘʷ ʚ 10-ʡ ʩʪʨʦʢʝ, ʘ ʥʝ ʢʦ-
ʤʘʥʜʘ, ʟʘʧʠʩʘʥʥʘʷ ʚ ʩʣʝʜʫʶʱʝʡ 6-ʡ ʩʪʨʦʢʝ. 

ɼʣʷ ʦʨʛʘʥʠʟʘʮʠʠ ʚʝʪʚʣʝʥʠʡ ʚʳʯʠʩʣʠʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ ʧʨʠʤʝʥʷʶʪ-
ʩʷ ʢʦʤʘʥʜʳ, ʥʘʯʠʥʘʶʱʠʝʩʷ ʩ ʢʣʶʯʝʚʳʭ ʩʣʦʚ  ʝʩʣʠ ʠ ʚʳʙʦʨ, ʮʠʢʣʠʯʝ-

ʩʢʠʝ ʚʳʯʠʩʣʝʥʠʷ ʦʨʛʘʥʠʟʫʶʪʩʷ ʩ ʧʦʤʦʱʴʶ ʢʦʤʘʥʜ, ʥʘʯʠʥʘʶɦ ʠʭʩʷ ʩ 
ʢʣʶʯʝʚʳʭ ʩʣʦʚ  ʧʦʢʘ ʠ ʜʣ.̫ ʇʦʜʨʦʙʥʦ ʵʪʠ ʢʦʤʘʥʜʳ ʨʘʩʩʤʦʪʨʝʥʳ ʜʘʣʝʝ 
ʧʨʠ ʦʧʠʩʘʥʠʠ ʙʘʟʦʚʳʭ ʩʪʨʫʢʪʫʨ ʘʣʛʦʨʠʪʤʦʚ. 

ʉ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʩʝʚʜʦʢʦʜʘ ʚʳʰʝʫʢʘʟʘʥʥʳʡ ʘʣʛʦʨʠʪʤ ʥʘʭʦʞʜʝ-
ʥʠʷ ʅʆɼ ʜʚʫʭ ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʮʝʣʳʭ ʯʠʩʝʣ m ʠ n ʧʨʠʤʝʪ ʩʣʝʜʫʶʱʠʡ 
ʚʠʜ: 

1. ʘʣʛ ʅʘʠʙʦʣʴʰʠʡ ʆʙʱʠʡ ɼʝʣʠʪʝʣʴ (ʘʨʛ ʮʝʣ m, n, ʨʝʟ ʮʝʣ nod) 
2.    ʜʘʥʦ | ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʮʝʣʳʝ ʯʠʩʣʘ m, n 
3.    ʥʘʜʦ | nod ï ʥʘʠʙʦʣʴʰʠʡ ʦʙʱʠʡ ʜʝʣʠʪʝʣʴ ʯʠʩʝʣ m, n 
4. ʥʘʯ  
5.    ʚʚʦʜ m, n; 
6.    ʝʩʣʠ m = n ʪʦ ʠʜʪʠ ʢ 9 ʚʩʝ; 
7.    ʝʩʣʠ m > n ʪʦ m := m ï n ʠʥʘʯʝ n := n ï m ʚʩʝ; 
8.    ʠʜʪʠ ʢ 6; 
9.    nod := m; 
10.    ʚʳʚʦʜ ñɿʥʘʯʝʥʠʝ ʅʆɼ ʨʘʚʥʦò, nod  
11. ʢʦʥ 

 

ʕʪʘ ʬʦʨʤʘ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦʙʣʝʛʯʘʝʪ ʟʘʧʠʩʴ ʘʣʛʦʨʠʪʤʘ ʥʘ ʩʪʘʜʠʠ 
ʝʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʚ ʜʘʣʴʥʝʡʰʝʤ ʣʝʛʢʦ ʧʝʨʝʚʝʩʪʠ 
ʘʣʛʦʨʠʪʤ ʚ ʙʦʣʝʝ ʰʠʨʦʢʠʡ ʥʘʙʦʨ ʢʦʤʘʥʜ ʬʦʨʤʘʣʴʥʦʛʦ ʷʟʳʢʘ ʧʨʦʛʨʘʤ-
ʤʠʨʦʚʘʥʠʷ.  

 

7.05 ɹʘʟʦʚʳʝ ʩʪʨʫʢʪʫʨʳ ʘʣʛʦʨʠʪʤʦʚ 
 

ɸʣʛʦʨʠʪʤ ʨʝʰʝʥʠʷ ʣʶʙʦʡ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʟʘʜʘʯʠ ʤʦʞʥʦ ʦʧʠʩʘʪʴ, 

ʠʩʧʦʣʴʟʫʷ ʢʦʤʙʠʥʘʮʠʠ ʠʟ ʩʣʝʜʫʶʱʠʭ ʪʨʝʭ ʩʪʘʥʜʘʨʪʥʳʭ ʙʘʟʦʚʳʭ ʢʦʥʩʪ-
ʨʫʢʮʠʡ ʘʣʛʦʨʠʪʤʦʚ: 

¶ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʛʦ ʘʣʛʦʨʠʪʤʘ ï ʘʣʛʦʨʠʪʤʘ ʣʠʥʝʡʥʦʡ ʩʪʨʫʢʪʫʨʳ; 

¶ ʚʝʪʚʷʱʝʛʦʩʷ ʘʣʛʦʨʠʪʤʘ ï ʘʣʛʦʨʠʪʤʘ ʨʘʟʚʝʪʚʣʷʶʱʝʡʩʷ ʩʪʨʫʢʪʫʨʳ; 

¶ ʮʠʢʣʠʯʝʩʢʦʛʦ ʘʣʛʦʨʠʪʤʘ ï ʘʣʛʦʨʠʪʤʘ ʮʠʢʣʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʳ. 
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ɸʣʛʦʨʠʪʤ ʣʠʥʝʡʥʦʡ ʩʪʨʫʢʪʫʨʳ ï ʵʪʦ ʦʙʲʝʜʠʥʝʥʠʝ ʚʩʝʭ ʜʝʡʩʪʚʠʡ ʚ 
ʝʜʠʥʫʶ ʮʝʧʴ, ʚ ʢʦʪʦʨʦʡ ʢʘʞʜʦʝ ʧʦʩʣʝʜʫʶʱʝʝ ʜʝʡʩʪʚʠʝ ʩʪʨʦʛʦ ʠ ʦʜʥʦ-
ʟʥʘʯʥʦ ʩʣʝʜʫʝʪ ʟʘ ʧʨʝʜʳʜʫʱʠʤ ʜʝʡʩʪʚʠʝʤ (ʨʠʩ.7). ʅʘ ʷʟʳʢʝ ʧʩʝʚʜʦʢʦʜʘ 
ʩʦʦʪʚʝʪʩʪʚʫʶʱʘʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʢʦʤʘʥʜ ʟʘʧʠʰʝʪʩʷ ʚ ʚʠʜʝ: 

ʢʦʤʘʥʜʘ 1; ʢʦʤʘʥʜʘ 2; . . . ;  ʢʦʤʘʥʜʘ N 
 

ɸʣʛʦʨʠʪʤ ʨʘʟʚʝʪʚʣʷʶʱʝʡʩʷ ʩʪʨʫʢʪʫʨʳ ʩʦʜʝʨʞʠʪ ʧʨʦʚʝʨʢʫ ʦʜʥʦʛʦ 
ʣʠʙʦ ʥʝʩʢʦʣʴʢʠʭ ʫʩʣʦʚʠʡ, ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʢʦʪʦʨʳʭ ʧʨʦʠʩʭʦʜʠʪ ʧʝʨʝʢʣʶ-
ʯʝʥʠʝ ʥʘ ʦʜʠʥ ʠʟ ʚʦʟʤʦʞʥʳʭ ʜʚʫʭ ʣʠʙʦ ʦʜʠʥ ʠʟ ʚʦʟʤʦʞʥʳʭ ʥʝʩʢʦʣʴʢʠʭ 
ʚʘʨʠʘʥʪʦʚ ʜʘʣʴʥʝʡʰʝʛʦ ʨʘʟʚʠʪʠʷ ʧʨʦʮʝʩʩʘ. ʈʘʟʣʠʯʘʶʪ ʯʝʪʳʨʝ ʚʠʜʘ 
ʚʝʪʚʷʱʝʛʦʩʷ ʘʣʛʦʨʠʪʤʘ. 

ɺʝʪʚʣʝʥʠʝ çʝʩʣʠ-ʪʦ-ʠʥʘʯʝè (ʨʠʩ. 8) ʚʩʪʨʝʯʘʝʪʩʷ ʥʘ ʧʨʘʢʪʠʢʝ ʥʘʠʙʦ-
ʣʝʝ ʯʘʩʪʦ. ɺ ʥʝʤ ʧʨʠʩʫʪʩʪʚʫʝʪ ʧʨʦʚʝʨʢʘ ʦʜʥʦʛʦ ʫʩʣʦʚʠʷ, ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ 
ʢʦʪʦʨʦʡ ʧʨʦʠʩʭʦʜʠʪ ʚʳʙʦʨ ʤʝʞʜʫ ʜʚʫʤʷ ʚʦʟʤʦʞʥʳʤʠ ʮʝʧʦʯʢʘʤʠ ʜʘʣʴ-
ʥʝʡʰʠʭ ʜʝʡʩʪʚʠʡ. 

 

 
ʅʘ ʷʟʳʢʝ ʧʩʝʚʜʦʢʦʜʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʘʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʢʦ-

ʤʘʥʜ ʟʘʧʠʰʝʪʩʷ ʚ ʚʠʜʝ: 
ʝʩʣʠ ʋʩʣʦʚʠʝ  
    ʪʦ  ʢʦʤʘʥʜʘ 1; . . . ;  ʢʦʤʘʥʜʘ M    

    ʠʥʘʯʝ  ʢʦʤʘʥʜʘ 2; . . . ;  ʢʦʤʘʥʜʘ N   
ʚʩʝ 

 

ɺʝʪʚʣʝʥʠʝ çʝʩʣʠ-ʪʦè (ʨʠʩ. 9) ʧʦʟʚʦʣʷʝʪ ʧʨʠ ʩʦʙʣʶʜʝʥʠʠ ʧʨʦʚʝʨʷʝ-

ʤʦʛʦ ʚ ʥʝʤ ʫʩʣʦʚʠʷ ʚʳʧʦʣʥʠʪʴ ʟʘʜʘʥʥʫʶ ʮʝʧʦʯʢʫ ʜʝʡʩʪʚʠʡ: ʢʦʤʘʥʜʳ 

. . . 

 

ʋʩʣʦʚʠʝ 

ɼʘ 
 

ʅʝʪ 
 

. . . 
 

. . . 
 

 
 

ʈʠʩ. 8. ɸʣʛʦʨʠʪʤ 
ʨʘʟʚʝʪʚʣʷʶʱʝʡʩʷ ʩʪʨʫʢʪʫʨʳ  
(ʚʘʨʠʘʥʪ çʝʩʣʠ-ʪʦ-ʠʥʘʯʝè) 

ʂʦʤʘʥʜʘ 1 ʂʦʤʘʥʜʘ 2 

ʂʦʤʘʥʜʘ M ʂʦʤʘʥʜʘ N 

. . . 
 

. . . 
 

ʂʦʤʘʥʜʘ 1 

. . . 

 

. . . 

 
 

ʈʠʩ. 7. ɸʣʛʦʨʠʪʤ 
ʣʠʥʝʡʥʦʡ ʩʪʨʫʢʪʫʨʳ 

ʂʦʤʘʥʜʘ 2 

. . . 
 

ʂʦʤʘʥʜʘ N 
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1éN. ʇʨʠ ʥʝʩʦʙʣʶʜʝʥʠʠ ʫʢʘʟʘʥʥʦʛʦ ʫʩʣʦʚʠʷ ʢʦʤʘʥʜʳ 1éN ʧʨʦʧʫʩʢʘʶʪʩʷ 
ʠ ʩʨʘʟʫ ʥʘʯʠʥʘʝʪ ʚʳʧʦʣʥʷʪʴʩʷ ʩʣʝʜʫʶʱʘʷ ʟʘ ʚʝʪʚʣʝʥʠʝʤ ʢʦʤʘʥʜʘ N+1.  

ʅʘ ʷʟʳʢʝ ʧʩʝʚʜʦʢʦʜʘ ʚʘʨʠʘʥʪ çʝʩʣʠ-ʪʦè ʟʘʧʠʰʝʪʩʷ ʚ ʚʠʜʝ: 
ʝʩʣʠ ʋʩʣʦʚʠʝ  
    ʪʦ  ʢʦʤʘʥʜʘ 1; . . . ;  ʢʦʤʘʥʜʘ N    
ʚʩʝ; 
ʢʦʤʘʥʜʘ N+1; 

 

 
 
ɺʝʪʚʣʝʥʠʝ çʚʳʙʦʨè (ʨʠʩ. 10) ʧʦʟʚʦʣʷʝʪ ʚʳʙʨʘʪʴ ʦʜʥʫ ʠʟ N ʠʤʝʁ-

ʱʠʭʩʷ ʘʣʴʪʝʨʥʘʪʠʚ ï ʮʝʧʦʯʝʢ ʢʦʤʘʥʜ. ɼʣʷ ʢʘʞʜʦʡ ʘʣʴʪʝʨʥʘʪʠʚʳ ʩʥʘʯʘ-
ʣʘ ʧʨʦʚʝʨʷʝʪʩʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ ʝʡ ʫʩʣʦʚʠʝ, ʩʨʘʙʘʪʳʚʘʝʪ ʪʘ ʧʝʨʚʘʷ 
ʘʣʴʪʝʨʥʘʪʠʚʘ, ʫ ʢʦʪʦʨʦʡ ʦʥʦ ʚʳʧʦʣʥʠʪʩʷ. ɽʩʣʠ ʥʝ ʚʳʧʦʣʥʠʪʩʷ ʥʠ ʦʜʥʦ 
ʠʟ ʫʩʣʦʚʠʡ ʚʳʙʦʨʘ ï ʥʠ ʦʜʥʘ ʠʟ N ʮʝʧʦʯʝʢ ʢʦʤʘʥʜ ʥʝ ʩʨʘʙʦʪʘʝʪ, ʘ 
ʫʧʨʘʚʣʝʥʠʝ ʧʝʨʝʡʜʝʪ ʢ ʩʣʝʜʫʶʱʝʡ ʧʦʩʣʝ ʚʝʪʚʣʝʥʠʷ ʢʦʤʘʥʜʝ.  

ʅʘ ʷʟʳʢʝ ʧʩʝʚʜʦʢʦʜʘ ʚʘʨʠʘʥʪ çʚʳʙʦʨè ʟʘʧʠʰʝʪʩʷ ʚ ʚʠʜʝ: 
ʚʳʙʦʨ 
   ʧʨʠ ʫʩʣʦʚʠʝ 1: ʢʦʤʘʥʜʳ 1 
   ʧʨʠ ʫʩʣʦʚʠʝ 2: ʢʦʤʘʥʜʳ 2 

   . . . . . . . . . . . . 
   ʧʨʠ ʫʩʣʦʚʠʝ N: ʢʦʤʘʥʜʳ N 
ʚʩʝ 

. . . 

 

ʋcʣʦʚʠʝ1 

ɼʘ 
 

. . . 

 
 

ʈʠʩ. 10. ɸʣʛʦʨʠʪʤ 
ʨʘʟʚʝʪʚʣʷʶʱʝʡʩʷ ʩʪʨʫʢʪʫʨʳ  

(ʚʘʨʠʘʥʪ çʚʳʙʦʨè) 

ʂʦʤʘʥʜ r1 

ʋcʣʦʚʠʝ2 ʂʦʤʘʥʜ r2 

ɼʘ 
 

. . . 

 
. . . 

 

ʋcʣʦʚʠʝN ʂʦʤʘʥʜ rN 

ɼʘ 
 

. . . 

 

ʋʩʣʦʚʠʝ 

ɼʘ 
 

ʅʝʪ 
 

. . . 

 

. . . 

 
 

ʈʠʩ. 9. ɸʣʛʦʨʠʪʤ 
ʨʘʟʚʝʪʚʣʷʶʱʝʡʩʷ  
ʩʪʨʫʢʪʫʨʳ  

(ʚʘʨʠʘʥʪ çʝʩʣʠ-ʪʦè) 

ʂʦʤʘʥʜʘ 1 

ʂʦʤʘʥʜʘ N 

ʂʦʤʘʥʜʘ N+1 

 . . . 

  

ʅʝʪ 
 

ʅʝʪ 
 

ʅʝʪ 
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ɺʝʪʚʣʝʥʠʝ çʚʳʙʦʨ-ʠʥʘʯʝè (ʨʠʩ. 11) ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʧʨʦʚʝʨʢʫ ʫʩ-
ʣʦʚʠʡ ʪʦʣʴʢʦ ʫ ʧʝʨʚʳʭ N-1 ʘʣʴʪʝʨʥʘʪʠʚ, ʘ ʫ ʧʦʩʣʝʜʥʝʡ N-ʡ ʮʝʧʦʯʢʠ ʢʦ-
ʤʘʥʜ ʫʩʣʦʚʠʝ ʦʪʩʫʪʩʪʚʫʝʪ. ɽʩʣʠ ʥʝ ʩʨʘʙʦʪʘʝʪ ʥʠ ʦʜʥʘ ʠʟ ʧʝʨʚʳʭ N-1 
ʘʣʴʪʝʨʥʘʪʠʚ, ʪʦ ʪʦʛʜʘ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʚʳʧʦʣʥʠʪʩʷ N-ʷ ʮʝʧʦʯʢʘ ʢʦʤʘʥʜ. 
ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʦʪʣʠʯʠʝ ʦʪ ʚʝʪʚʣʝʥʠʷ çʚʳʙʦʨè, ʟʜʝʩʴ ʦʙʷʟʘʪʝʣʴʥʦ 
ʧʨʦʠʟʦʡʜʝʪ ʩʨʘʙʘʪʳʚʘʥʠʝ ʦʜʥʦʡ ʠʟ ʠʤʝʶʱʠʭʩʷ N ʮʝʧʦʯʝʢ ʢʦʤʘʥʜ. 

 
 
 
ʅʘ ʷʟʳʢʝ ʧʩʝʚʜʦʢʦʜʘ ʚʘʨʠʘʥʪ çʚʳʙʦʨ-ʠʥʘʯʝè ʟʘʧʠʰʝʪʩʷ ʚ  ʚʠʜʝ: 

ʚʳʙʦʨ 
   ʧʨʠ ʫʩʣʦʚʠʝ 1: ʢʦʤʘʥʜʳ 1 
   ʧʨʠ ʫʩʣʦʚʠʝ 2: ʢʦʤʘʥʜʳ 2 
   . . . . . . . . . . . . 
   ʧʨʠ ʫʩʣʦʚʠʝ N-1: ʢʦʤʘʥʜʳ N-1 
   ʠʥʘʯʝ ʢʦʤʘʥʜʳ N 
ʚʩʝ 

ɸʣʛʦʨʠʪʤ ʮʠʢʣʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʳ ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʦʚʪʦʨʝʥʠʝ ʦʧʝ-

ʨʘʮʠʠ ʠʣʠ ʛʨʫʧʧʳ ʦʧʝʨʘʮʠʡ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʥʝʢʦʪʦʨʦʛʦ ʫʩʣʦʚʠʷ, ʥʘʟʳ-
ʚʘʝʤʦʛʦ ʫʩʣʦʚʠʝʤ ʮʠʢʣʘ. ʊʘʢʦʝ ʧʦʚʪʦʨʝʥʠʝ ʤʦʞʝʪ ʙʳʪʴ ʤʥʦʛʦʢʨʘʪʥʳʤ, 

. . . 

 

ʋcʣʦʚʠʝ1 

ɼʘ 
 

ʅʝʪ 
 

. . . 

 

 

ʈʠʩ. 11. ɸʣʛʦʨʠʪʤ ʨʘʟʚʝʪʚʣʷʶʱʝʡʩʷ 
ʩʪʨʫʢʪʫʨʳ (ʚʘʨʠʘʥʪ çʚʳʙʦʨ-ʠʥʘʯʝè) 

ʂʦʤʘʥʜ r1 

ʋcʣʦʚʠʝ2 ʂʦʤʘʥʜ r2 

ɼʘ 
 

ʅʝʪ
 
ʅʝʪ 
  

 
. . . 

 
. . . 

 

ʋcʣʦʚʠʝN-1- 
ʂʦʤʘʥʜ rN-1 

ɼʘ 
 

ʅʝʪ
 
ʅʝʪ 
  

 
ʂʦʤʘʥʜ rN 



156 ʃʝʢʮʠʠ ʧʦ ʠʥʬʦʨʤʘʪʠʢʝ 
 

 

ʥʦ ʥʝ ʜʦʣʞʥʦ ʙʳʪʴ ʙʝʩʢʦʥʝʯʥʳʤ. ɽʩʣʠ ʧʦʚʪʦʨʝʥʠʝ ʧʨʦʜʦʣʞʘʝʪʩʷ ʩʢʦʣʴ 
ʫʛʦʜʥʦ ʤʥʦʛʦ ʨʘʟ, ʪʦ ʛʦʚʦʨʷʪ ʦ ʟʘʮʠʢʣʠʚʘʥʠʠ ʘʣʛʦʨʠʪʤʘ. ʇʨʠ ʨʝʘʣʠʟʘʮʠʠ 
ʥʘ ʢʦʤʧʴʶʪʝʨʝ ʟʘʮʠʢʣʠʚʘʥʠʝ ʧʨʠʚʦʜʠʪ ʢ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʨʝʨʚʘʪʴ ʮʠʢʣ, 
ʥʝ ʜʦʞʠʜʘʷʩʴ ʝʛʦ ʬʦʨʤʘʣʴʥʦʛʦ ʟʘʚʝʨʰʝʥʠʷ. 

ʅʘ ʨʠʩ. 12 ʧʨʝʜʩʪʘʚʣʝʥʳ ʮʠʢʣ ʩ ʧʨʝʜʫʩʣʦʚʠʝʤ (ʘ) ʠ ʮʠʢʣ ʩ ʧʦʩʪʫ-
ʩʣʦʚʠʝʤ (ʙ). ʇʦʚʪʦʨʷʶʱʝʝʩʷ ʪʝʣʦ ʮʠʢʣʘ ʩʦʩʪʘʚʣʷʶʪ ʢʦʤʘʥʜʳ 1éN, ʢʦ-
ʤʘʥʜʘ N+1 ʚ ʮʠʢʣ ʥʝ ʚʭʦʜʠʪ. ɺ ʮʠʢʣʝ ʩ ʧʨʝʜʫʩʣʦʚʠʝʤ ʪʝʣʦ ʮʠʢʣʘ ʥʝ ʚʳ-
ʧʦʣʥʠʪʩʷ ʥʠ ʨʘʟʫ, ʝʩʣʠ ʧʝʨʚʘʷ ʧʨʦʚʝʨʢʘ ʫʩʣʦʚʠʷ ʮʠʢʣʘ ʧʦʢʘʞʝʪ ʝʛʦ ʥʝ-
ʩʦʙʣʶʜʝʥʠʝ. ɺ ʮʠʢʣʝ ʩ ʧʦʩʪʫʩʣʦʚʠʝʤ ʪʝʣʦ ʮʠʢʣʘ ʦʙʷʟʘʪʝʣʴʥʦ ʚʳʧʦʣ-
ʥʠʪʩʷ ʭʦʪʷ ʙʳ ʦʜʠʥ ʨʘʟ. 

 
ʅʘ ʷʟʳʢʝ ʧʩʝʚʜʦʢʦʜʘ ʮʠʢʣʳ ʩ ʧʨʝʜʫʩʣʦʚʠʝʤ ʠʣʠ ʩ ʧʦʩʪʫʩʣʦʚʠʝʤ 

ʦʪʦʙʨʘʞʘʶʪʩʷ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʩʣʝʜʫʶʱʠʤʠ ʚʘʨʠʘʥʪʘʤʠ ʢʦʤʘʥʜʳ ʧʦʢʘ:  
 

(ʘ)  
 

ʥʮ ʧʦʢʘ ʋʩʣʦʚʠʝ 

     ʢʦʤʘʥʜʘ 1; ʢʦʤʘʥʜʘ 2; . . . ; ʢʦʤʘʥʜʘ N 
ʢʮ;  
ʢʦʤʘʥʜʘ N+1; 

ʋʩʣʦʚʠʝ 

ɼʘ 
 

ʅʝʪ 
 

 
 

ʈʠʩ. 12. ɸʣʛʦʨʠʪʤʳ ʮʠʢʣʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʳ 

. . . 

 

ʋʩʣʦʚʠʝ 

ɼʘ 
 

ʅʝʪ 
 

. . . 

 
(ʘ) 
 

(ʙ) 
 

ʂʦʤʘʥʜʘ 1 

ʂʦʤʘʥʜʘ 2 

ʂʦʤʘʥʜʘ N 

. . . 
 

ʂʦʤʘʥʜʘ N+1 

ʂʦʤʘʥʜʘ 1 

ʂʦʤʘʥʜʘ 2 

. . . 
 

ʂʦʤʘʥʜʘ N 

ʂʦʤʘʥʜʘ N+1 

. . . 
 

. . . 
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(ʙ) 
 
ʥʮ ʢʦʤʘʥʜʘ 1; ʢʦʤʘʥʜʘ 2; . . . ; ʢʦʤʘʥʜʘ N   
     ʧʦʢʘ ʋʩʣʦʚʠʝ  
ʢʮ; 
ʢʦʤʘʥʜʘ N+1; 

 

 
 
 
 
ɺ ʪʝʭ ʩʣʫʯʘʷʭ, ʢʦʛʜʘ ʯʠʩʣʦ ʧʦʚʪʦʨʦʚ ʚʳʧʦʣʥʝʥʠʷ ʪʝʣʘ ʮʠʢʣʘ ʟʘʨʘ-

ʥʝʝ ʠʟʚʝʩʪʥʦ, ʜʣʷ ʦʪʦʙʨʘʞʝʥʠʠ ʮʠʢʣʘ ʫʜʦʙʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʙʣʦʢ ʤʦʜʠ-
ʬʠʢʘʪʦʨ (ʪʘʙʣ. 4), ʚ ʢʦʪʦʨʦʤ ʨʘʟʤʝʱʘʝʪʩʷ ʟʘʛʦʣʦʚʦʢ ʮʠʢʣʘ (ʨʠʩ. 13).  

ʅʘ ʷʟʳʢʝ ʧʩʝʚʜʦʢʦʜʘ ʮʠʢʣ ʩ ʧʘʨʘʤʝʪʨʦʤ ʦʪʦʙʨʘʞʘʝʪʩʷ ʩ ʧʦʤʦʱʴʶ 
ʢʦʤʘʥʜʳ ʜʣ:̫  

 
ʥʮ 
     ʜʣʷ ʂ ʦʪ k1 ʜʦ k2 ʰʘʛ k3  
     ʢʦʤʘʥʜʘ 1; ʢʦʤʘʥʜʘ 2; . . . ; ʢʦʤʘʥʜʘ N  
ʢʮ; 

ʢʦʤʘʥʜʘ N+1 
 

. . . 

 

 

ʈʠʩ. 13. ʎʠʢʣ ʩ ʧʘʨʘʤʝʪʨʦʤ 

K= k1,k2,k3 

. . . 

ʂʦʤʘʥʜʘ 1 

ʂʦʤʘʥʜʘ 2 

. . . 
 

ʂʦʤʘʥʜʘ N 

ʂʦʤʘʥʜʘ N+1 
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ʅʘ ʧʨʘʢʪʠʢʝ ʙʘʟʦʚʳʝ ʩʪʨʫʢʪʫʨʳ ʨʘʟʨʘʙʘʪʳʚʘʝʤʦʛʦ ʩʣʦʞʥʦʛʦ ʘʣʛʦ-
ʨʠʪʤʘ ʩʥʘʯʘʣʘ ʦʧʠʩʳʚʘʪʁʩʷ ʩʣʦʚʘʤʠ ʥʘ ʫʨʦʚʥʝ ʠʜʝʠ, ʟʘʪʝʤ, ʧʦ ʤʝʨʝ 
ʧʨʠʙʣʠʞʝʥʠʷ ʢ ʧʨʦʛʨʘʤʤʥʦʡ ʨʝʘʣʠʟʘʮʠʠ, ʘʣʛʦʨʠʪʤ ʧʦʣʫʯʘʝʪ ʚʩʸ ʙʦʣʝʝ 
ʬʦʨʤʘʣʴʥʳʝ ʦʯʝʨʪʘʥʠʷ ʠ ʚ ʠʪʦʛʝ ʬʦʨʤʫʣʠʨʫʝʪʩʷ ʚ ʚʠʜʝ ʙʣʦʢ-ʩʭʝʤ ʠ 
ʬʨʘʛʤʝʥʪʦʚ ʧʩʝʚʜʦʢʦʜʘ. 
 

7.06 ʂʦʥʪʨʦʣʴʥʳʝ ʚʦʧʨʦʩʳ 
 

1. ʂʘʢʦʡ ʮʝʣʠ ʩʣʫʞʠʪ ʬʦʨʤʘʣʠʟʘʮʠʷ ʧʦʥʷʪʠʷ çʘʣʛʦʨʠʪʤè? 
2. ɺ ʯʝʤ ʩʦʩʪʦʠʪ ʩʚʦʡʩʪʚʦ ʜʝʪʝʨʤʠʥʠʨʦʚʘʥʥʦʩʪʠ ʚʳʯʠʩʣʠʪʝʣʴʥʦʛʦ 

ʘʣʛʦʨʠʪʤʘ? 
3. ʂʘʢʦʚʳ ʬʦʨʤʳ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʚʳʯʠʩʣʠʪʝʣʴʥʦʛʦ ʘʣʛʦʨʠʪʤʘ? 
4. ɺ ʯʝʤ ʩʦʩʪʦʷʪ ʧʨʝʠʤʫʱʝʩʪʚʘ ʠ ʥʝʜʦʩʪʘʪʢʠ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʘʣʛʦ-

ʨʠʪʤʘ ʚ ʚʠʜʝ ʙʣʦʢ-ʩʭʝʤʳ? 
5. ʅʘ ʢʘʢʦʡ ʩʪʘʜʠʠ ʨʘʟʨʘʙʦʪʢʠ ʘʣʛʦʨʠʪʤʘ ʵʬʬʝʢʪʠʚʥʦ ʠʩʧʦʣʴʟʦʚʘ-

ʥʠʝ ʧʩʝʚʜʦʢʦʜʘ? 
6. ʂʘʢʦʚʳ ʙʘʟʦʚʳʝ ʩʪʨʫʢʪʫʨʳ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʘʣʛʦʨʠʪʤʦʚ? 
7. ɺ ʢʘʢʠʭ ʩʣʫʯʘʷʭ ʨʝʟʫʣʴʪʘʪʦʤ ʚʝʪʚʣʝʥʠʷ ʩʪʘʥʦʚʠʪʩʷ ʧʨʦʧʫʩʢ ʢʦ-

ʤʘʥʜʳ ʠʣʠ ʙʣʦʢʘ ʢʦʤʘʥʜ? 
8. ɺ ʢʘʢʦʤ ʠʟ ʙʘʟʦʚʳʭ ʪʠʧʦʚ ʮʠʢʣʘ ʚʦʟʤʦʞʥʘ ʩʠʪʫʘʮʠʷ, ʢʦʛʜʘ ʥʠ ʨʘ-

ʟʫ ʥʝ ʚʳʧʦʣʥʠʪʩʷ ʪʝʣʦ ʮʠʢʣʘ?  
9. ɺ ʢʘʢʦʤ ʠʟ ʙʘʟʦʚʳʭ ʪʠʧʦʚ ʮʠʢʣʘ ʯʠʩʣʦ ʧʦʚʪʦʨʦʚ ʚʳʧʦʣʥʝʥʠʷ ʪʝ-

ʣʘ ʮʠʢʣʘ ʪʦʯʥʦ ʟʘʜʘʝʪʩʷ ʟʘʨʘʥʝʝ? 
10. ɺ ʯʝʤ ʚʳʨʘʞʘʝʪʩʷ ʟʘʮʠʢʣʠʚʘʥʠʝ ʘʣʛʦʨʠʪʤʘ? 

 

7.07 ʊʝʩʪ ʧʦ ʤʘʪʝʨʠʘʣʘʤ ʣʝʢʮʠʠ 
 
1. ʇʦʜ ʚʳʯʠʩʣʠʪʝʣʴʥʳʤ ʘʣʛʦʨʠʪʤʦʤ ʧʨʠʥʪ̫ʦ ʧʦʥʠʤʘʪʴ:  

¶ ʃʶʙʫʶ ʢʦʥʝʯʥʫʶ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʜʝʡʩʪʚʠʡ.  

¶ ʆʩʦʙʳʡ ʩʧʦʩʦʙ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʚ ʢʦʤʧʴʶʪʝʨʝ. 

¶ ʇʦʣʥʦʝ, ʧʦʥʷʪʥʦʝ, ʪʦʯʥʦʝ ʠ ʨʝʟʫʣʴʪʘʪʠʚʥʦʝ ʧʨʝʜʧʠʩʘʥʠʝ ʩʦ-
ʚʝʨʰʠʪʴ ʥʘʙʦʨ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʜʝʡʩʪʚʠʡ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ 
ʨʝʰʝʥʠʝ ʟʘʜʘʯʠ. 

¶ ʆʪʦʙʨʘʞʝʥʠʝ ʧʨʝʜʤʝʪʥʦʛʦ ʤʠʨʘ ʚ ʚʠʜʝ ʩʠʩʪʝʤʳ ʢʦʤʘʥʜ.  
2. ʆʙʷʟʘʪʝʣʴʥʳʤ ʩʚʦʡʩʪʚʦʤ ʚʳʯʠʩʣʠʪʝʣʴʥʦʛʦ ʘʣʛʦʨʠʪʤʘ ʷʚʣʷʝʪʩ:̫  

¶ ʇʨʠʩʫʪʩʪʚʠʝ ʚ ʝʛʦ ʦʧʠʩʘʥʠʠ ʢʦʜʦʚ ʢʦʤʧʴʶʪʝʨʥʳʭ ʢʦʤʘʥʜ. 

¶ ɺʳʩʦʢʘʷ ʩʢʦʨʦʩʪʴ ʝʛʦ ʨʝʘʣʠʟʘʮʠʠ ʥʘ ʢʦʤʧʴʶʪʝʨʝ. 

¶ ʇʦʚʪʦʨʷʝʤʦʩʪʴ ʨʝʟʫʣʴʪʘʪʘ ʨʘʙʦʪʳ ʘʣʛʦʨʠʪʤʘ ʧʨʠ ʧʦʚʪʦʨʥʳʭ 
ʟʘʧʫʩʢʘʭ ʩ ʪʝʤʠ ʞʝ ʩʘʤʳʤʠ ʠʩʭʦʜʥʳʤʠ ʜʘʥʥʳʤʠ. 

¶ ʅʝʚʦʟʤʦʞʥʦʩʪʴ ʧʨʦʧʫʩʢʘ ʢʘʢʦʛʦ-ʣʠʙʦ ʠʟ ʝʛʦ ʜʝʡʩʪʚʠʡ ʚ ʧʨʦ-
ʮʝʩʩʝ ʚʳʧʦʣʥʝʥʠʷ. 
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3. ʂ ʦʙʷʟʘʪʝʣʴʥʳʤ ʩʚʦʡʩʪʚʘʤ ʘʣʛʦʨʠʪʤʘ ʥʝ ʦʪʥʦʩʠʪʩʷ:  

¶ ʄʘʩʩʦʚʦʩʪʴ. 

¶ ɼʝʪʝʨʤʠʥʠʨʦʚʘʥʥʦʩʪʴ. 

¶ ʎʠʢʣʠʯʥʦʩʪʴ.  

¶ ʂʦʥʝʯʥʦʩʪʴ. 
4. ʉʚʦʡʩʪʚʦ ʘʣʛʦʨʠʪʤʘ, ʦʙʝʩʧʝʯʠʚʘʶʱʝʝ ʛʘʨʘʥʪʠʨʦʚʘʥʥʦʝ ʧʦʣʫʯʝ-
ʥʠʝ ʨʝʟʫʣʴʪʘʪʘ ʨʘʩʯʝʪʦʚ, ï ʵʪʦ:  

¶ ɺʦʟʤʦʞʥʦʩʪʴ ʟʘʧʫʩʢʘ ʘʣʛʦʨʠʪʤʘ ʜʣʷ ʣʶʙʳʭ ʜʦʧʫʩʪʠʤʳʭ ʠʩ-
ʭʦʜʥʳʭ ʜʘʥʥʳʭ ʨʘʩʯʝʪʘ. 

¶ ʆʪʩʫʪʩʪʚʠʝ ʚ ʘʣʛʦʨʠʪʤʝ ʵʣʝʤʝʥʪʦʚ ʩʣʫʯʘʡʥʦʛʦ ʚʳʙʦʨʘ. 

¶ ʉʚʦʡʩʪʚʦ ʢʦʥʝʯʥʦʩʪʠ ʘʣʛʦʨʠʪʤʘ. 

¶ ʅʘʣʠʯʠʝ ʚ ʘʣʛʦʨʠʪʤʝ ʦʧʝʨʘʮʠʠ ʚʳʚʦʜʘ ʨʝʟʫʣʴʪʘʪʘ ʨʘʩʯʝʪʦʚ. 
5. ʉʚʦʡʩʪʚʦ ʘʣʛʦʨʠʪʤʘ çʤʘʩʩʦʚʦʩʪʴè ʦʟʥʘʯʘʝʪ, ʯʪʦ: 

¶ ʕʪʦ ï ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʡ ʘʣʛʦʨʠʪʤ. 

¶ ɸʣʛʦʨʠʪʤ ʤʦʞʝʪ ʙʳʪʴ ʨʝʘʣʠʟʦʚʘʥ ʥʘ ʤʘʩʩʦʚʳʭ ʧʦʨʪʘʪʠʚʥʳʭ 
ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʫʩʪʨʦʡʩʪʚʘʭ. 

¶ ʆʥ ʧʨʠʤʝʥʠʤ ʢ ʣʶʙʳʤ ʜʦʧʫʩʪʠʤʳʤ ʠʩʭʦʜʥʳʤ ʜʘʥʥʳʤ ʟʘʜʘ-
ʯʠ. 

¶ ʕʪʦ ï ʘʣʛʦʨʠʪʤ ʨʝʰʝʥʠʷ ʯʘʩʪʦ ʚʩʪʨʝʯʘʶʱʝʡʩʷ ʟʘʜʘʯʠ. 
6. ʇʨʝʜʩʪʘʚʣʝʥʠʝ ʘʣʛʦʨʠʪʤʘ ʚ ʬʦʨʤʝ ʙʣʦʢ-ʩʭʝʤʳ ʥʘʠʙʦʣʝʝ ʵʬ-
ʬʝʢʪʠʚʥʦ:  

¶ ʅʘ ʥʘʯʘʣʴʥʦʡ ʩʪʘʜʠʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʘʣʛʦʨʠʪʤʘ. 

¶ ʇʨʠ ʦʯʝʥʴ ʙʦʣʴʰʦʤ ʯʠʩʣʝ ʰʘʛʦʚ ʘʣʛʦʨʠʪʤʘ. 

¶ ɼʣʷ ʝʛʦ ʧʝʨʝʚʦʜʘ ʥʘ ʷʟʳʢ ʤʘʰʠʥʥʳʭ ʢʦʤʘʥʜ. 

¶ ɼʣʷ ʟʨʠʪʝʣʴʥʦʡ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʘʣʛʦʨʠʪʤʘ. 
7. ʇʨʝʜʩʪʘʚʣʝʥʠʝ ʘʣʛʦʨʠʪʤʘ ʚ ʬʦʨʤʝ ʧʩʝʚʜʦʢʦʜʘ ʦʙʷʟʘʪʝʣʴʥʦ 
ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ:  

¶ ʇʨʠʩʫʪʩʪʚʠʝ ʚ ʝʛʦ ʦʧʠʩʘʥʠʠ ʢʦʜʦʚ ʤʘʰʠʥʥʳʭ ʢʦʤʘʥʜ. 

¶ ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʩʠʥʪʘʢʩʠʩʘ ʢʦʥʢʨʝʪʥʦʛʦ ʘʣʛʦʨʠʪʤʠʯʝʩʢʦʛʦ 
ʷʟʳʢʘ ʚʳʩʦʢʦʛʦ ʫʨʦʚʥʷ. 

¶ ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʩʪʘʥʜʘʨʪʥʳʭ ʩʠʥʪʘʢʩʠʯʝʩʢʠʭ ʢʦʥʩʪʨʫʢʮʠʡ. 

¶ ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʬʦʨʤʫʣ. 
8. ɸʣʛʦʨʠʪʤ ʣʠʥʝʡʥʦʡ ʩʪʨʫʢʪʫʨʳ ʦʙʷʟʘʪʝʣʴʥʦ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ:  

¶ ʇʨʠʩʫʪʩʪʚʠʝ ʚ ʥʝʤ ʦʧʝʨʘʮʠʡ ʣʠʥʝʡʥʦʡ ʘʣʛʝʙʨʳ. 

¶ ɽʛʦ ʠʥʪʝʨʧʨʝʪʘʮʠʶ ʚ ʚʠʜʝ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʬʠʛʫʨ. 

¶ ʀʩʧʦʣʥʝʥʠʝ ʢʘʞʜʦʛʦ ʧʦʩʣʝʜʫʶʱʝʝ ʰʘʛʘ ʩʪʨʦʛʦ ʠ ʦʜʥʦʟʥʘʯʥʦ 
ʟʘ ʧʨʝʜʳʜʫʱʠʤ. 

¶ ɽʛʦ ʟʘʧʠʩʴ ʥʘ ʷʟʳʢʝ ʧʩʝʚʜʦʢʦʜʘ ʚ ʦʜʥʫ ʣʠʥʠʶ. 
 
9. ʃʶʙʦʡ ʘʣʛʦʨʠʪʤ ʮʠʢʣʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʳ ʦʙʷʟʘʪʝʣʴʥʦ ʧʨʝʜʫ-
ʩʤʘʪʨʠʚʘʝʪ:  

¶ ʆʙʷʟʘʪʝʣʴʥʦʝ ʚʳʧʦʣʥʝʥʠʝ ʪʝʣʘ ʮʠʢʣʘ.  

¶ ʆʪʩʫʪʩʪʚʠʝ ʚ ʥʝʤ ʧʨʦʚʝʨʦʢ ʢʘʢʠʭ-ʣʠʙʦ ʫʩʣʦʚʠʡ. 
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¶ ʇʨʦʚʝʨʢʫ ʫʩʣʦʚʠʡ ʟʘʚʝʨʰʝʥʠʷ ʮʠʢʣʘ.  

¶ ʇʨʝʜʚʘʨʠʪʝʣʴʥʫʶ ʬʠʢʩʘʮʠʶ ʯʠʩʣʘ ʧʦʚʪʦʨʦʚ ʪʝʣʘ ʮʠʢʣʘ.  
10. ʇʨʠ ʚʳʧʦʣʥʝʥʠʠ ʘʣʛʦʨʠʪʤʘ ʩʣʝʜʫʶʱʝʛʦ ʙʘʟʦʚʦʛʦ ʪʠʧʘ ʚʦʟ-

ʤʦʞʥʦ ʟʘʮʠʢʣʠʚʘʥʠʝ:  

¶ ɸʣʛʦʨʠʪʤ ʨʘʟʚʝʪʚʣʷʶʱʝʡʩʷ ʩʪʨʫʢʪʫʨʳ. 

¶ ʎʠʢʣ ʩ ʧʘʨʘʤʝʪʨʦʤ. 

¶ ʎʠʢʣ ʩ ʧʦʩʪʫʩʣʦʚʠʝʤ. 

¶ ɸʣʛʦʨʠʪʤ ʣʠʥʝʡʥʦʡ ʩʪʨʫʢʪʫʨʳ. 
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ʃʝʢʮʠʷ 8. ʉʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʙʘʟʘʤʠ ʜʘʥʥʳʭ 

 

8.01 ʆʙʱʠʝ ʩʚʝʜʝʥʠʷ ʦ ʉʋɹɼ 

 

ʇʦʜʘʚʣʷʶʱʝʝ ʙʦʣʴʰʠʥʩʪʚʦ ʜʝʣʦʚʳʭ ʦʧʝʨʘʮʠʡ ʩʝʛʦʜʥʷ ʟʘʧʠʩʳʚʘ-
ʝʪʩʷ, ʦʪʩʣʝʞʠʚʘʝʪʩʷ ʠ ʘʥʘʣʠʟʠʨʫʝʪʩʷ ʚ ʚʠʜʝ ʜʘʥʥʳʭ, ʭʨʘʥʷʱʠʭʩʷ ʚ ʩʠʩ-
ʪʝʤʘʭ ʫʧʨʘʚʣʝʥʠʷ ʙʘʟʘʤʠ ʜʘʥʥʳʭ. 

ʉʠʩʪʝʤʘ ʫʧʨʘʚʣʝʥʠʷ ʙʘʟʘʤʠ ʜʘʥʥʳʭ ï ʉʋɹɼ (Database Management 
System ï DBMS) ï ʷʚʣʷʝʪʩʷ ʫʥʠʚʝʨʩʘʣʴʥʳʤ ʧʨʦʛʨʘʤʤʥʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ 
ʩʦʟʜʘʥʠʷ ʠ ʦʙʩʣʫʞʠʚʘʥʠʷ ʙʘʟ ʜʘʥʥʳʭ ʠ ʧʨʠʣʦʞʝʥʠʡ ʧʦʣʴʟʦʚʘʪʝʣʷ ʚ ʩʘ-
ʤʳʭ ʨʘʟʥʳʭ ʧʨʝʜʤʝʪʥʳʭ ʦʙʣʘʩʪʷʭ. ʉʋɹɼ ʦʙʝʩʧʝʯʠʚʘʝʪ ʩʦʟʜʘʥʠʝ, ʤʥʦ-
ʛʦʘʩʧʝʢʪʥʳʡ ʜʦʩʪʫʧ ʢ ʜʘʥʥʳʤ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʦʜʥʠʭ ʠ ʪʝʭ ʞʝ ʜʘʥʥʳʭ 
ʨʘʟʣʠʯʥʳʤʠ ʟʘʜʘʯʘʤʠ ʠ ʧʨʠʣʦʞʝʥʠʷʤʠ ʧʦʣʴʟʦʚʘʪʝʣʝʡ. 

ʉʋɹɼ ʧʦʜʜʝʨʞʠʚʘʶʪʩʷ ʨʘʟʣʠʯʥʳʝ ʤʦʜʝʣʠ ʜʘʥʥʳʭ. ʄʦʜʝʣʴ ʜʘʥ-
ʥʳʭ ï ʵʪʦ ʤʝʪʦʜ ʣʦʛʠʯʝʩʢʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʜʘʥʥʳʭ, ʠʩʧʦʣʴʟʫʝʤʳʡ ʉʋɹɼ. 
ʅʘʠʙʦʣʝʝ ʠʟʚʝʩʪʥʳʤʠ ʷʚʣʷʶʪʩʷ ʠʝʨʘʨʭʠʯʝʩʢʘʷ, ʩʝʪʝʚʘʷ ʠ ʨʝʣʷʮʠʦʥʥʘʷ 
ʤʦʜʝʣʠ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʫʱʝʩʪʚʫʝʪ ʥʝʩʢʦʣʴʢʦ ʩʦʪʝʥ ʨʘʟʣʠʯʥʳʭ ʉʋɹɼ, 
ʢʦʪʦʨʳʝ ʨʘʙʦʪʘʶʪ ʥʘ ʧʝʨʩʦʥʘʣʴʥʳʭ ʢʦʤʧʴʶʪʝʨʘʭ, ʤʘʡʥʬʨʝʡʤʘʭ ʠʣʠ ʚ 
ʩʝʪʠ ʠʟ ʤʥʦʛʠʭ ʢʦʤʧʴʶʪʝʨʦʚ. ʇʦʷʚʠʚʰʠʝʩʷ ʚ ʢʦʥʮʝ 70-ʭ ï ʥʘʯʘʣʝ 80-ʭ 
ʛʦʜʦʚ ʨʝʣʷʮʠʦʥʥʳʝ  ʉʋɹɼ ʫʩʪʨʘʥʠʣʠ ʥʝʜʦʩʪʘʪʢʠ ʧʨʝʜʳʜʫʱʠʭ ʤʦʜʝʣʝʡ ʠ 
ʧʦʣʫʯʠʣʠ ʥʘʠʙʦʣʴʰʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ.  

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʉʋɹɼ ʧʦʜʜʝʨʞʠʚʘʝʪʩʷ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʨʝʣʷ-
ʮʠʦʥʥʘʷ ʤʦʜʝʣʴ, ʢʦʪʦʨʫʶ ʦʪʣʠʯʘʝʪ ʧʨʦʩʪʦʪʘ ʠ ʝʜʠʥʦʦʙʨʘʟʠʝ ʧʨʝʜʩʪʘʚ-
ʣʝʥʠʷ ʜʘʥʥʳʭ ʧʨʦʩʪʝʡʰʠʤʠ ʜʚʫʤʝʨʥʳʤʠ ʪʘʙʣʠʮʘʤʠ. ʈʝʣʷʮʠʦʥʥʘʷ ʤʦ-
ʜʝʣʴ ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʨʘʟʥʳʭ ʉʋɹɼ ʦʧʝʨʘ-
ʮʠʡ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ, ʠʤʝʶʱʠʭ ʝʜʠʥʫʶ ʦʩʥʦʚʫ ï ʘʣʛʝʙʨʫ ʦʪʥʦʰʝʥʠʡ 
(ʨʝʣʷʮʠʦʥʥʫʶ ʘʣʛʝʙʨʫ), ʠ ʫʥʠʚʝʨʩʘʣʴʥʦʛʦ ʷʟʳʢʘ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʭ ʟʘ-
ʧʨʦʩʦʚ ï SQL (Structured Query Language). ʅʘʠʙʦʣʝʝ ʧʦʧʫʣʷʨʥʦʡ ʨʝʣʷ-
ʮʠʦʥʥʦʡ ʉʋɹɼ ʜʣʷ ʧʝʨʩʦʥʘʣʴʥʳʭ ʢʦʤʧʴʶʪʝʨʦʚ (ʥʘʩʪʦʣʴʥʦʡ ʉʋɹɼ) ʷʚ-
ʣʷʝʪʩʷ Microsoft Access. ʉʨʝʜʠ ʤʥʦʛʦʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʭ ʉʋɹɼ ʤʦʞʥʦ ʚʳ-
ʜʝʣʠʪʴ Microsoft SQL Server, Oracle, Informix.  

ʈʘʩʩʤʘʪʨʠʚʘʷ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʉʋɹɼ, ʙʫʜʝʤ ʦʙʨʘ-
ʱʘʪʴʩʷ ʢ Microsoft Access, ʢʦʪʦʨʘʷ ʚʢʣʶʯʘʝʪ ʚʩʝ ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʠʭ 
ʨʝʘʣʠʟʘʮʠʠ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʝ ʩʨʝʜʩʪʚʘ.  Access ʦʙʝʩʧʝʯʠʚʘʝʪ ʩʦʟʜʘ-
ʥʠʝ ʣʦʢʘʣʴʥʦʡ ʙʘʟʳ ʜʘʥʥʳʭ ʠ ʧʨʠʣʦʞʝʥʠʷ ʧʦʣʴʟʦʚʘʪʝʣʷ, ʨʘʙʦʪʘʶʱʝʛʦ ʩ 
ʵʪʦʡ ʙʘʟʦʡ. ɹʘʟʘ ʜʘʥʥʳʭ  Access ʤʦʞʝʪ ʙʳʪʴ ʨʘʟʤʝʱʝʥʘ ʚ ʣʦʢʘʣʴʥʦʡ 
ʩʝʪʠ ʩ ʬʘʡʣʦʚʳʤ ʩʝʨʚʝʨʦʤ ʠ ʜʦʩʪʫʧʥʘ ʜʣʷ ʧʨʠʣʦʞʝʥʠʡ ʥʝʩʢʦʣʴʢʠʭ 
ʧʦʣʴʟʦʚʘʪʝʣʝʡ. ʂʨʦʤʝ ʪʦʛʦ ʉʋɹɼ Access ʚʢʣʶʯʘʝʪ ʩʨʝʜʩʪʚʘ, ʦʙʝʩʧʝʯʠ-
ʚʘʶʱʠʝ ʧʦʜʢʣʶʯʝʥʠʝ ʢ ʙʘʟʘʤ ʜʘʥʥʳʭ ʥʘ ʩʝʨʚʝʨʝ Microsoft SQL Server, 
ʩʦʟʜʘʥʠʝ ʩʝʨʚʝʨʥʳʭ ʙʘʟ ʜʘʥʥʳʭ ʠ ʠʭ ʦʙʲʝʢʪʦʚ, ʘ ʪʘʢʞʝ ʩʨʝʜʩʪʚʘ ʨʘʟʨʘ-
ʙʦʪʢʠ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʛʦ ʧʨʠʣʦʞʝʥʠʷ ʜʣʷ ʤʥʦʛʦʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʡ ʙʘʟʳ 
ʜʘʥʥʳʭ. 
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8.02 ʈʝʣʷʮʠʦʥʥʘʷ ʙʘʟʘ ʜʘʥʥʳʭ 

1. ʆʧʨʝʜʝʣʝʥʠʷ ʠ ʧʦʥʷʪʠʷ 

 
ɹʘʟʘ ʜʘʥʥʳʭ ʷʚʣʷʝʪʩʷ ʦʨʛʘʥʠʟʦʚʘʥʥʦʡ ʥʘ ʤʘʰʠʥʥʦʤ ʥʦʩʠʪʝʣʝ ʩʦʚʦ-

ʢʫʧʥʦʩʪʴʶ ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʭ ʜʘʥʥʳʭ ʠ ʩʦʜʝʨʞʠʪ ʩʚʝʜʝʥʠʷ ʦ ʨʘʟʣʠʯʥʳʭ 
ʩʫʱʥʦʩʪʷʭ ʦʜʥʦʡ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ ï ʨʝʘʣʴʥʳʭ ʦʙʲʝʢʪʘʭ, ʧʨʦʮʝʩʩʘʭ, 
ʩʦʙʳʪʠʷʭ ʠʣʠ ʷʚʣʝʥʠʷʭ. 

ʈʝʣʷʮʠʦʥʥʘʷ ʙʘʟʘ ʜʘʥʥʳʭ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʤʥʦʞʝʩʪʚʦ ʚʟʘʠʤʦ-
ʩʚʷʟʘʥʥʳʭ ʜʚʫʤʝʨʥʳʭ ʪʘʙʣʠʮ ï ʨʝʣʷʮʠʦʥʥʳʭ ʪʘʙʣʠʮ, ʥʘʟʳʚʘʝʤʳʭ ʪʘʢʞʝ 
ʦʪʥʦʰʝʥʠʷʤʠ, ʚ ʢʘʞʜʦʡ ʠʟ ʢʦʪʦʨʳʭ ʩʦʜʝʨʞʘʪʩʷ ʩʚʝʜʝʥʠʷ ʦʙ ʦʜʥʦʡ ʩʫʱ-
ʥʦʩʪʠ ʘʚʪʦʤʘʪʠʟʠʨʫʝʤʦʡ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ ï ʨʝʘʣʴʥʦʤ ʦʙʲʝʢʪʝ, ʧʨʦ-
ʮʝʩʩʝ, ʩʦʙʳʪʠʠ ʠʣʠ ʷʚʣʝʥʠʠ. 

ɺ ʪʘʙʣʠʮʘʭ ʙʘʟʳ ʜʦʣʞʥʳ ʩʦʭʨʘʥʷʪʴʩʷ ʚʩʝ ʜʘʥʥʳʝ, ʥʝʦʙʭʦʜʠʤʳʝ 
ʜʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ. ʇʨʠʯʝʤ ʞʝʣʘʪʝʣʴʥʦ, ʯʪʦʙʳ ʢʘ-
ʞʜʳʡ ʵʣʝʤʝʥʪ ʜʘʥʥʳʭ ʭʨʘʥʠʣʩʷ ʚ ʙʘʟʝ ʪʦʣʴʢʦ ʦʜʠʥ ʨʘʟ. ʄʠʥʠʤʘʣʴʥʦʝ 
ʜʫʙʣʠʨʦʚʘʥʠʝ ʜʘʥʥʳʭ ʚ ʨʝʣʷʮʠʦʥʥʦʡ ʙʘʟʝ ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʳʩʦʢʫʶ ʵʬ-
ʬʝʢʪʠʚʥʦʩʪʴ ʧʦʜʜʝʨʞʘʥʠʷ ʙʘʟʳ ʜʘʥʥʳʭ ʚ ʘʢʪʫʘʣʴʥʦʤ ʠ ʥʝʧʨʦʪʠʚʦʨʝʯʠ-
ʚʦʤ ʩʦʩʪʦʷʥʠʠ, ʦʜʥʦʢʨʘʪʥʳʡ ʚʚʦʜ ʠ ʢʦʨʨʝʢʪʠʨʦʚʢʫ ʜʘʥʥʳʭ. ɼʣʷ ʜʦʩʪʠ-
ʞʝʥʠʷ ʵʪʦʡ ʮʝʣʠ ʚ ʨʝʣʷʮʠʦʥʥʦʡ ʤʦʜʝʣʠ ʜʘʥʥʳʭ ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʨʦʮʝʩʩ, 
ʥʘʟʳʚʘʝʤʳʡ ʥʦʨʤʘʣʠʟʘʮʠʝʡ ʜʘʥʥʳʭ. ʅʦʨʤʘʣʠʟʘʮʠʷ ï ʵʪʦ ʫʜʘʣʝʥʠʝ ʠʟ 
ʪʘʙʣʠʮ ʧʦʚʪʦʨʷʶʱʠʭʩʷ ʜʘʥʥʳʭ ʧʫʪʝʤ ʠʭ ʧʝʨʝʥʦʩʘ ʚ ʥʦʚʳʝ ʪʘʙʣʠʮʳ, 
ʩʪʨʦʢʠ ʢʦʪʦʨʳʭ ʥʝ ʩʦʜʝʨʞʘʪ ʧʦʚʪʦʨʷʶʱʠʭʩʷ ʟʥʘʯʝʥʠʡ. 

ʉʪʨʫʢʪʫʨʘ ʨʝʣʷʮʠʦʥʥʦʡ ʪʘʙʣʠʮʳ ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʦʩʪʘʚʦʤ ʧʦʣʝʡ. ʂʘ-
ʞʜʦʝ ʧʦʣʝ ʦʪʨʘʞʘʝʪ ʦʧʨʝʜʝʣʝʥʥʫʶ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʩʫʱʥʦʩʪʠ. ɼʣʷ ʧʦʣʷ 
ʫʢʘʟʳʚʘʝʪʩʷ ʪʠʧ ʠ ʨʘʟʤʝʨ ʵʣʝʤʝʥʪʘʨʥʳʭ ʜʘʥʥrʭ, ʨʘʟʤʝʱʘʝʤʳʭ ʚ ʥʝʤ, ʠ 
ʨʷʜ ʜʨʫʛʠʭ ʩʚʦʡʩʪʚ. ʉʦʜʝʨʞʠʤʦʝ ʧʦʣʷ ʦʪʦʙʨʘʞʘʝʪʩʷ ʚ ʩʪʦʣʙʮʝ ʪʘʙʣʠʮʳ. 
ʉʪʦʣʙʝʮ ʪʘʙʣʠʮʳ ʩʦʜʝʨʞʠʪ ʜʘʥʥʳʝ ʦʜʥʦʛʦ ʪʠʧʘ. 

ʉʦʜʝʨʞʘʥʠʝ ʪʘʙʣʠʮʳ ʟʘʢʣʶʯʝʥʦ ʚ ʝʝ ʩʪʨʦʢʘʭ, ʦʜʥʦʪʠʧʥʳʭ ʧʦ ʩʪʨʫʢ-
ʪʫʨʝ. ʂʘʞʜʘʷ ʩʪʨʦʢʘ ʪʘʙʣʠʮʳ ʩʦʜʝʨʞʠʪ ʜʘʥʥʳʝ ʦ ʢʦʥʢʨʝʪʥʦʤ ʵʢʟʝʤʧʣʷ-
ʨʝ ʩʫʱʥʦʩʪʠ ʠ ʥʘʟʳʚʘʝʪʩʷ ʟʘʧʠʩʴʶ. 

ɼʣʷ ʦʜʥʦʟʥʘʯʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ (ʠʜʝʥʪʠʬʠʢʘʮʠʠ) ʢʘʞʜʦʡ ʟʘʧʠʩʠ 
ʪʘʙʣʠʮʘ ʜʦʣʞʥʘ ʠʤʝʪʴ ʫʥʠʢʘʣʴʥʳʡ (ʧʝʨʚʠʯʥʳʡ) ʢʣʶʯ. ʇʦ ʟʥʘʯʝʥʠʶ ʢʣʶ-
ʯʘ ʪʘʙʣʠʮʳ ʦʪʳʩʢʠʚʘʝʪʩʷ ʝʜʠʥʩʪʚʝʥʥʘʷ ʟʘʧʠʩʴ ʚ ʪʘʙʣʠʮʝ. ʂʣʶʯ ʤʦʞʝʪ 
ʩʦʩʪʦʷʪʴ ʠʟ ʦʜʥʦʛʦ ʠʣʠ ʥʝʩʢʦʣʴʢʠʭ ʧʦʣʝʡ ʪʘʙʣʠʮʳ. ɿʥʘʯʝʥʠʝ ʫʥʠʢʘʣʴʥʦ-
ʛʦ ʢʣʶʯʘ ʥʝ ʤʦʞʝʪ ʧʦʚʪʦʨʷʪʴʩʷ ʚ ʥʝʩʢʦʣʴʢʠʭ ʟʘʧʠʩʷʭ. 

ʆʙʝʩʧʝʯʠʚʘʷ ʨʘʮʠʦʥʘʣʴʥʦʝ ʭʨʘʥʝʥʠʝ ʥʝʜʫʙʣʠʨʦʚʘʥʥʳʭ ʜʘʥʥʳʭ, 
ʥʝʦʙʭʦʜʠʤʦ ʧʨʝʜʫʩʤʦʪʨʝʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʦʙʲʝʜʠʥʝʥʠʷ ʜʘʥʥʳʭ ʠʟ ʨʘʟ-
ʥʳʭ ʪʘʙʣʠʮ. ɼʣʷ ʦʙʲʝʜʠʥʝʥʠʷ ʜʘʥʥʳʭ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʨʝʙʦʚʘʥʠʷʤʠ 
ʨʝʰʘʝʤʳʭ ʟʘʜʘʯ ʤʝʞʜʫ ʪʘʙʣʠʮʘʤʠ ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʣʦʛʠʯʝʩʢʠʝ ʩʚʷʟʠ. 
ʉʚʷʟʴ ʢʘʞʜʦʡ ʧʘʨʳ ʪʘʙʣʠʮ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʦʜʠʥʘʢʦʚʳʤʠ ʧʦʣʷʤʠ ʚ ʥʠʭ ï 
ʢʣʁʯʦʤ ʩʚʷʟʠ.  

ɺ ʥʦʨʤʘʣʠʟʦʚʘʥʥʦʡ ʨʝʣʷʮʠʦʥʥʦʡ ʙʘʟʝ ʜʘʥʥʳʭ ʩʚʷʟʴ ʜʚʫʭ ʪʘʙʣʠʮ 
ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʦʪʥʦʰʝʥʠʷʤʠ ʟʘʧʠʩʝʡ ʪʠʧʘ çʦʜʠʥ-ʢ-ʦʜʥʦʤʫè (1 ð 1) 
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ʠʣʠ çʦʜʠʥ-ʢʦ-ʤʥʦʛʠʤè (1 ð M). ʆʪʥʦʰʝʥʠʝ 1 ð 1 ʧʨʝʜʧʦʣʘʛʘʝʪ, ʯʪʦ ʢʘ-
ʞʜʦʡ ʟʘʧʠʩʠ ʦʜʥʦʡ ʪʘʙʣʠʮʳ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʦʜʥʘ ʟʘʧʠʩʴ ʚ ʜʨʫʛʦʡ. ʆʪʥʦ-
ʰʝʥʠʝ 1  ʄ ʧʨʝʜʧʦʣʘʛʘʝʪ, ʯʪʦ ʢʘʞʜʦʡ ʟʘʧʠʩʠ ʧʝʨʚʦʡ ʪʘʙʣʠʮʳ ʩʦʦʪʚʝʪʩʪ-
ʚʫʝʪ ʤʥʦʛʦ ʟʘʧʠʩʝʡ ʚʦ ʚʪʦʨʦʡ, ʥʦ ʢʘʞʜʦʡ ʟʘʧʠʩʠ ʚʪʦʨʦʡ ʪʘʙʣʠʮʳ ʩʦʦʪ-
ʚʝʪʩʪʚʫʝʪ ʪʦʣʴʢʦ ʦʜʥʘ ʟʘʧʠʩʴ ʚ ʧʝʨʚʦʡ. 

ɼʣʷ ʜʚʫʭ ʪʘʙʣʠʮ, ʥʘʭʦʜʷʱʠʭʩʷ ʚ ʦʪʥʦʰʝʥʠʠ ʪʠʧʘ 1 ð M, ʩʚʷʟʴ ʫʩʪʘ-
ʥʘʚʣʠʚʘʝʪʩʷ ʧʦ ʫʥʠʢʘʣʴʥʦʤʫ ʢʣʶʯʫ ʪʘʙʣʠʮʳ, ʧʨʝʜʩʪʘʚʣʷʶʱʝʡ ʚ ʦʪʥʦ-
ʰʝʥʠʠ ʩʪʦʨʦʥʫ çʦʜʠʥè, ï ʛʣʘʚʥʦʡ ʪʘʙʣʠʮʳ ʚ ʩʚʷʟʠ. ɺʦ ʚʪʦʨʦʡ ʪʘʙʣʠʮʝ, 
ʧʨʝʜʩʪʘʚʣʷʶʱʝʡ ʚ ʦʪʥʦʰʝʥʠʠ ʩʪʦʨʦʥʫ çʤʥʦʛʠʝè ʠ ʥʘʟʳʚʘʝʤʦʡ ʧʦʜʯʠ-
ʥʝʥʥʦʡ, ʵʪʦʪ ʢʣʶʯ ʩʚʷʟʠ ʤʦʞʝʪ ʙʳʪʴ ʣʠʙʦ ʯʘʩʪʴʶ ʫʥʠʢʘʣʴʥʦʛʦ ʢʣʶʯʘ, 
ʣʠʙʦ ʥʝ ʚʭʦʜʠʪʴ ʚ ʩʦʩʪʘʚ ʢʣʶʯʘ. ɺ ʧʦʜʯʠʥʝʥʥʦʡ ʪʘʙʣʠʮʝ ʢʣʶʯ ʩʚʷʟʠ ʥʘ-
ʟʳʚʘʝʪʩʷ ʝʱʝ ʚʥʝʰʥʠʤ ʢʣʯʁʦʤ. 

ʅʘ ʨʠʩ. 14 ʧʦʢʘʟʘʥʳ ʜʚʝ ʪʘʙʣʠʮʳ ʩʦ ʩʧʠʩʢʦʤ ʧʦʢʫʧʘʪʝʣʝʡ ʠ ʧʝʨʝʯ-
ʥʝʤ ʟʘʢʣʶʯʝʥʥʳʭ ʜʦʛʦʚʦʨʦʚ. ʕʪʠ ʪʘʙʣʠʮʳ ʥʘʭʦʜʷʪʩʷ ʚ ʦʪʥʦʰʝʥʠʠ ʪʠʧʘ 
1 ð M ʠ ʣʦʛʠʯʝʩʢʠ ʩʚʷʟʘʥʳ ʩ ʧʦʤʦʱʴʶ ʦʙʱʝʛʦ ʧʦʣʷ (ʩʪʦʣʙʮʘ) ʂʦʜ ʧʦʢʫ-
ʧʘʪʝʣʷ ï ʢʣʶʯʘ ʩʚʷʟʠ. ʕʪʦ ʧʦʣʝ ʷʚʣʷʝʪʩʷ ʫʥʠʢʘʣʴʥʳʤ ʢʣʶʯʦʤ ʚ ʛʣʘʚʥʦʡ 
ʪʘʙʣʠʮʝ ï ʇʆʂʋʇɸʊɽʃʔ ʠ ʥʝʢʣʶʯʝʚʳʤ ʧʦʣʝʤ ʚ ʧʦʜʯʠʥʝʥʥʦʡ ʪʘʙʣʠʮʝ ï 
ɼʆɻʆɺʆʈ. 

 

 

ʈʠʩ. 14. ɺʟʘʠʤʦʩʚʷʟʘʥʥʳʝ ʪʘʙʣʠʮʳ ʨʝʣʷʮʠʦʥʥʦʡ ʙʘʟʳ ʜʘʥʥʳʭ 

ʈʘʟʤʝʱʝʥʠʝ ʩʚʝʜʝʥʠʡ ʦ ʢʘʞʜʦʡ ʩʫʱʥʦʩʪʠ ʚ ʦʪʜʝʣʴʥʦʡ ʪʘʙʣʠʮʝ ʠ 
ʩʚʷʟʳʚʘʥʠʝ ʪʘʙʣʠʮ ʧʦʟʚʦʣʷʝʪ ʠʟʙʝʞʘʪʴ ʧʦʚʪʦʨʝʥʠʷ ʦʧʠʩʘʪʝʣʴʥʳʭ ʜʘʥ-
ʥʳʭ ʚ ʨʘʟʥʳʭ ʪʘʙʣʠʮʘʭ. ʇʨʠ ʵʪʦʤ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʦʜʥʦʢʨʘʪʥʳʡ ʚʚʦʜ 
ʜʘʥʥʳʭ ʧʨʠ ʟʘʛʨʫʟʢʝ ʠ ʢʦʨʨʝʢʪʠʨʦʚʢʝ ʙʘʟʳ ʜʘʥʥʳʭ. ɽʩʣʠ ʜʘʥʥʳʝ ʜʚʫʭ 
ʪʘʙʣʠʮ ʚ ʧʨʠʚʝʜʝʥʥʦʤ ʧʨʠʤʝʨʝ ʨʘʟʤʝʩʪʠʪʴ ʚ ʦʜʥʦʡ ʪʘʙʣʠʮʝ, ʪʦ ʢʘʞʜʘʷ 
ʟʘʧʠʩʴ ʜʦʣʞʥʘ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʦʜʥʦʤʫ ʜʦʛʦʚʦʨʫ. ʇʨʠʯʝʤ ʜʘʥʥʳʝ ʦ ʧʦ-
ʢʫʧʘʪʝʣʝ (ʥʘʠʤʝʥʦʚʘʥʠʝ, ʀʅʅ, ʘʜʨʝʩ ʠ ʜʨ.) ʙʫʜʫʪ ʧʦʚʪʦʨʷʪʴʩʷ ʚʦ ʚʩʝʭ 
ʟʘʧʠʩʷʭ ʦ ʜʦʛʦʚʦʨʘʭ ʦʜʥʦʛʦ ʧʦʢʫʧʘʪʝʣʷ, ʯʪʦ ʫʩʣʦʞʥʠʪ ʚʚʦʜ, ʢʦʨʨʝʢʪʠ-
ʨʦʚʢʠ ʠ ʦʙʝʩʧʝʯʝʥʠʝ ʘʢʪʫʘʣʥɹʦʛʦ ʩʦʩʪʦʷʥʠʷ ʙʘʟʳ ʜʘʥʥʳʭ. ʇʨʠ ʭʨʘʥʝʥʠʠ 
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ʜʘʥʥʳʭ ʚ ʜʚʫʭ ʪʘʙʣʠʮʘʭ, ʩʚʝʜʝʥʠʷ ʦ ʧʦʢʫʧʘʪʝʣʝ ʭʨʘʥʷʪʩʷ ʚ ʝʜʠʥʩʪʚʝʥ-
ʥʦʤ ʵʢʟʝʤʧʣʷʨʝ, ʘ ʚ ʪʘʙʣʠʮʝ ʜʦʛʦʚʦʨʦʚ ʧʦʚʪʦʨʷʶʪʩʷ ʪʦʣʴʢʦ ʟʥʘʯʝʥʠʷ 
ʢʣʶʯʝʚʦʛʦ ʧʦʣʷ ʩ ʢʦʜʦʤ ʧʦʢʫʧʘʪʝʣʷ. 

ɺ ʉʋɹɼ Access ʨʝʘʣʠʟʦʚʘʥʦ ʩʨʝʜʩʪʚʦ ʧʨʦʩʤʦʪʨʘ ʠ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ 
ʩʚʷʟʘʥʥʳʭ ʟʘʧʠʩʝʡ ʥʝʩʢʦʣʴʢʠʭ ʪʘʙʣʠʮ. ʇʨʠ ʵʪʦʤ ʜʘʥʥʳʝ ʦʪʦʙʨʘʞʘʶʪʩʷ 
ʚ ʠʝʨʘʨʭʠʯʝʩʢʦʤ ʚʠʜʝ. ʇʨʠ ʨʘʩʢʨʳʪʠʠ ʦʜʥʦʛʦ ʫʨʦʚʥʷ ʠʝʨʘʨʭʠʠ ʨʷʜʦʤ ʩ 
ʟʘʧʠʩʴʶ ʛʣʘʚʥʦʡ ʪʘʙʣʠʮʳ ʦʪʦʙʨʘʞʘʶʪʩʷ ʩʚʷʟʘʥʥʳʝ ʟʘʧʠʩʠ ʧʦʜʯʠʥʝʥ-
ʥʦʡ. ɼʣʷ ʟʘʧʠʩʠ ʧʦʜʯʠʥʝʥʥʦʡ ʪʘʙʣʠʮʳ ʪʘʢʞʝ ʤʦʛʫʪ ʙʳʪʴ ʦʪʢʨʳʪʳ ʩʚʷ-
ʟʘʥʥʳʝ ʟʘʧʠʩʠ. ʅʘʧʨʠʤʝʨ, ʜʣʷ ʪʘʙʣʠʮ ʇʆʂʋʇɸʊɽʃʔ, ɼʆɻʆɺʆʈ 
(ʨʠʩ. 15), ʩʚʷʟʘʥʥʳʭ ʦʪʥʦʰʝʥʠʝʤ 1 ð ʄ, ʜʣʷ ʢʘʞʜʦʡ ʟʘʧʠʩʠ ʪʘʙʣʠʮʳ 
ʇʆʂʋʇɸʊɽʃʔ ʤʦʛʫʪ ʙʳʪʴ ʦʪʦʙʨʘʞʝʥʳ ʠ ʦʪʨʝʜʘʢʪʠʨʦʚʘʥʳ ʩʚʷʟʘʥʥʳʝ 
ʟʘʧʠʩʠ ʚ ʪʘʙʣʠʮʝ ɼʆɻʆɺʆʈ. 

 

 
 

ʈʠʩ. 15. ʆʪʦʙʨʘʞʝʥʠʝ ʚ ʟʘʧʠʩʷʭ ʛʣʘʚʥʦʡ ʪʘʙʣʠʮʳ ʩʚʷʟʘʥʥʳʭ  
ʟʘʧʠʩʝʡ ʧʦʜʯʠʥʝʥʥʦʡ ʪʘʙʣʠʮʳ 

2. ʉʭʝʤʘ ʜʘʥʥʳʭ 

 
ɺ ʉʋɹɼ Access ʧʨʦʮʝʩʩ ʩʦʟʜʘʥʠʷ ʨʝʣʷʮʠʦʥʥʦʡ ʙʘʟʳ ʜʘʥʥʳʭ ʚʢʣʶ-

ʯʘʝʪ ʩʦʟʜʘʥʠʝ ʩʭʝʤʳ ʜʘʥʥʳʭ. ʉʭʝʤʘ ʜʘʥʥʳʭ ʥʘʛʣʷʜʥʦ ʦʪʦʙʨʘʞʘʝʪ ʣʦʛʠ-
ʯʝʩʢʫʶ ʩʪʨʫʢʪʫʨʫ ʙʘʟʳ ʜʘʥʥʳʭ: ʪʘʙʣʠʮʳ ʠ ʩʚʷʟʠ ʤʝʞʜʫ ʥʠʤʠ, ʘ ʪʘʢʞʝ 
ʦʙʝʩʧʝʯʠʚʘʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʚ ʥʝʡ ʩʚʷʟʝʡ ʧʨʠ ʦʙʨʘʙʦʪʢʝ 
ʜʘʥʥʳʭ. 

ɼʣʷ ʥʦʨʤʘʣʠʟʦʚʘʥʥʦʡ ʙʘʟʳ ʜʘʥʥʳʭ, ʦʩʥʦʚʘʥʥʦʡ ʥʘ ʦʜʥʦ-ʤʥʦʛʦ-
ʟʥʘʯʥʳʭ ʠ ʦʜʥʦ-ʦʜʥʦʟʥʘʯʥʳʭ ʦʪʥʦʰʝʥʠʷʭ ʤʝʞʜʫ ʪʘʙʣʠʮʘʤʠ, ʚ ʩʭʝʤʝ 
ʜʘʥʥʳʭ ʜʣʷ ʩʚʷʟʝʡ ʪʘʢʠʭ ʪʘʙʣʠʮ ʧʦ ʧʝʨʚʠʯʥʦʤʫ ʢʣʶʯʫ ʠʣʠ ʫʥʠʢʘʣʴʥʦʤʫ 
ʠʥʜʝʢʩʫ ʛʣʘʚʥʦʡ ʪʘʙʣʠʮʳ ʤʦʛʫʪ ʫʩʪʘʥʘʚʣʠʚʘʪʴʩʷ ʧʘʨʘʤʝʪʨʳ ʦʙʝʩʧʝʯʝ-
ʥʠʷ ʩʚʷʟʥʦʡ ʮʝʣʦʩʪʥʦʩʪʠ. 
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ʇʨʠ ʧʦʜʜʝʨʞʘʥʠʠ ʮʝʣʦʩʪʥʦʩʪʠ ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʭ ʜʘʥʥʳʭ ʥʝ ʜʦʧʫʩ-
ʢʘʝʪʩʷ ʥʘʣʠʯʠʷ ʟʘʧʠʩʠ ʚ ʧʦʜʯʠʥʝʥʥʦʡ ʪʘʙʣʠʮʝ, ʝʩʣʠ ʚ ʛʣʘʚʥʦʡ ʪʘʙʣʠʮʝ 
ʦʪʩʫʪʩʪʚʫʝʪ ʩʚʷʟʘʥʥʘʷ ʩ ʥʝʡ ʟʘʧʠʩʴ. ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ ʧʨʠ ʧʝʨʚʦʥʘʯʘʣʴ-
ʥʦʡ ʟʘʛʨʫʟʢʝ ʙʘʟʳ ʜʘʥʥʳʭ, ʘ ʪʘʢʞʝ ʢʦʨʨʝʢʪʠʨʦʚʢʝ, ʜʦʙʘʚʣʝʥʠʠ ʠ ʫʜʘʣʝ-
ʥʠʠ ʟʘʧʠʩʝʡ ʩʠʩʪʝʤʘ ʜʦʧʫʩʢʘʝʪ ʚʳʧʦʣʥʝʥʠʝ ʦʧʝʨʘʮʠʠ ʪʦʣʴʢʦ ʚ ʪʦʤ ʩʣʫ-
ʯʘʝ, ʝʩʣʠ ʦʥʘ ʥʝ ʧʨʠʚʦʜʠʪ ʢ ʥʘʨʫʰʝʥʠʶ ʮʝʣʦʩʪʥʦʩʪʠ. 

ʉʚʷʟʠ, ʦʧʨʝʜʝʣʝʥʥʳʝ ʚ ʩʭʝʤʝ ʜʘʥʥʳʭ, ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʠʩʧʦʣʴʟʫʶʪʩʷ 
ʜʣʷ ʦʙʲʝʜʠʥʝʥʠʷ ʪʘʙʣʠʮ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʤʥʦʛʦʪʘʙʣʠʯʥʳʭ ʬʦʨʤ, ʟʘʧʨʦ-
ʩʦʚ, ʦʪʯʝʪʦʚ, ʩʫʱʝʩʪʚʝʥʥʦ ʫʧʨʦʱʘʷ ʧʨʦʮʝʩʩ ʠʭ ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʷ. 

ɺ ʩʭʝʤʝ ʜʘʥʥʳʭ ʩʚʷʟʠ ʤʦʛʫʪ ʫʩʪʘʥʘʚʣʠʚʘʪʴʩʷ ʜʣʷ ʣʶʙʦʡ ʧʘʨʳ ʪʘʙ-
ʣʠʮ, ʠʤʝʶʱʠʭ ʦʜʠʥʘʢʦʚʦʝ ʧʦʣʝ, ʧʦʟʚʦʣʷʶʱʝʝ ʦʙʲʝʜʠʥʷʪʴ ʵʪʠ ʪʘʙʣʠʮʳ. 

3. ʆʙʲʝʢʪʳ ʙʘʟʳ ʜʘʥʥʳʭ 
 

ɺʩʝ ʚʦʟʨʘʩʪʘʶʱʘʷ ʩʣʦʞʥʦʩʪʴ ʧʨʠʣʦʞʝʥʠʡ ʙʘʟ ʜʘʥʥʳʭ ʧʨʠʚʝʣʘ ʢ 
ʨʝʘʣʠʟʘʮʠʠ ʚ ʉʋɹɼ ʦʙʲʝʢʪʥʦ ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʛʦ ʧʦʜʭʦʜʘ, ʧʨʝʜʧʦʣʘʛʘʶ-
ʱʝʛʦ ʩʦʟʜʘʥʠʝ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʥʘ ʦʩʥʦʚʝ ʩʪʘʥʜʘʨʪʥʳʭ ʠ ʧʦ-
ʚʪʦʨʥʦ ʠʩʧʦʣʴʟʫʝʤʳʭ ʢʦʤʧʦʥʝʥʪʦʚ. 

ʈʘʩʰʠʨʝʥʠʝ ʨʝʣʷʮʠʦʥʥʳʭ ʉʋɹɼ ʬʫʥʢʮʠʷʤʠ ʦʙʲʝʢʪʥʦ-ʦʨʠʝʥʪʠʨʦ-
ʚʘʥʥʦʛʦ ʧʦʜʭʦʜʘ ʦʧʨʝʜʝʣʠʣʦ ʚʢʣʶʯʝʥʠʝ ʧʦʥʷʪʠʷ çʦʙʲʝʢʪè ʠ ʨʝʘʣʠʟʘ-
ʮʠʶ ʚʦʟʤʦʞʥʦʩʪʠ ʩʦʭʨʘʥʝʥʠʷ ʤʝʪʦʜʦʚ (ʧʨʦʮʝʜʫʨ), ʪʘʢ ʞʝ ʢʘʢ ʠ ʜʘʥʥʳʭ ʚ 
ʙʘʟʝ.  

ɺ ʢʘʯʝʩʪʚʝ ʦʙʲʝʢʪʦʚ ʚ ʦʙʲʝʢʪʥʦ ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʤ ʧʨʦʛʨʘʤʤʠʨʦʚʘ-
ʥʠʠ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʣʶʙʳʝ ʧʨʦʛʨʘʤʤʠʨʫʝʤʳʝ ʵʣʝʤʝʥʪʳ. ʂʘʞʜʳʡ ʦʙʲ-
ʝʢʪ ʦʙʣʘʜʘʝʪ  ʥʘʙʦʨʦʤ ʩʚʦʡʩʪʚ, ʧʨʠ ʠʟʤʝʥʝʥʠʠ ʢʦʪʦʨʳʭ ʤʦʞʥʦ ʫʧʨʘʚ-
ʣʷʪʴ ʦʙʲʝʢʪʦʤ.  ʉ ʢʘʞʜʳʤ ʦʙʲʝʢʪʦʤ ʩʚʷʟʳʚʘʝʪʩʷ ʨʷʜ ʤʝʪʦʜʦʚ ï ʧʨʦʮʝ-
ʜʫʨ, ʢʦʪʦʨʳʝ ʨʘʙʦʪʘʶʪ ʩ ʦʙʲʝʢʪʦʤ. ʆʜʠʥ ʠ ʪʦʪ ʞʝ ʤʝʪʦʜ ʤʦʞʝʪ ʠʩʧʦʣʴ-
ʟʦʚʘʪʴʩʷ ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʨʘʟʣʠʯʥʳʭ ʦʙʲʝʢʪʦʚ. 

ɺʩʝ ʤʥʦʛʦʦʙʨʘʟʠʝ ʦʙʲʝʢʪʦʚ, ʠʭ ʩʚʦʡʩʪʚ ʠ ʤʝʪʦʜʦʚ ʦʙʨʘʙʦʪʢʠ ʩʚʦ-
ʜʠʪʩʷ ʚ ʠʝʨʘʨʭʠʯʝʩʢʠ ʫʧʦʨʷʜʦʯʝʥʥʳʝ ʩʦʚʦʢʫʧʥʦʩʪʠ, ʯʪʦ ʦʙʣʝʛʯʘʝʪ ʧʨʦ-
ʛʨʘʤʤʠʨʦʚʘʥʠʝ. 

ʆʩʥʦʚʥʳʤʠ ʦʙʲʝʢʪʘʤʠ Access, ʢʘʢ ʠ ʤʥʦʛʠʭ ʜʨʫʛʠʭ ʉʋɹɼ, ʷʚʣʷʶʪʩʷ:  

¶ ʪʘʙʣʠʮʳ, ʟʘʧʨʦʩʳ, ʩʭʝʤʳ ʜʘʥʥʳʭ, ʠʤʝʶʱʠʝ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʝ 
ʦʪʥʦʰʝʥʠʝ ʢ ʙʘʟʝ ʜʘʥʥʳʭ (çʆʙʲʝʢʪʳ Accessè); 

¶ ʬʦʨʤʳ, ʦʪʯʝʪʳ, ʤʘʢʨʦʩʳ ʠ ʤʦʜʫʣʠ, ʥʘʟʳʚʘʝʤʳʝ ʦʙʲʝʢʪʘʤʠ ʧʨʠ-
ʣʦʞʝʥʠʷ. 

ʌʦʨʤʳ ʠ ʦʪʯʝʪʳ ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʪʠʧʦʚʳʭ ʧʨʦʮʝʩʩʦʚ ʦʙʨʘʙʦʪʢʠ 
ʜʘʥʥʳʭ ï ʧʨʦʩʤʦʪʨʘ, ʦʙʥʦʚʣʝʥʠʷ, ʧʦʠʩʢʘ ʧʦ ʟʘʜʘʥʥʳʤ ʢʨʠʪʝʨʠʷʤ, ʧʦʣʫ-
ʯʝʥʠʷ ʦʪʯʝʪʦʚ. ʕʪʠ ʦʙʲʝʢʪʳ ʧʨʠʣʦʞʝʥʠʡ ʢʦʥʩʪʨʫʠʨʫʶʪʩʷ ʠʟ ʛʨʘʬʠʯʝʩʢʠʭ 
ʵʣʝʤʝʥʪʦʚ, ʥʘʟʳʚʘʝʤʳʭ ʵʣʝʤʝʥʪʘʤʠ ʫʧʨʘʚʣʝʥʠʷ. ʆʩʥʦʚʥʳʝ ʵʣʝʤʝʥʪʳ 
ʫʧʨʘʚʣʝʥʠʷ ʩʣʫʞʘʪ ʜʣʷ ʦʪʦʙʨʘʞʝʥʠʷ ʧʦʣʝʡ ʪʘʙʣʠʮ, ʷʚʣʷʶʱʠʭʩʷ ʠʩʪʦʯ-
ʥʠʢʘʤʠ ʜʘʥʥʳʭ ʦʙʲʝʢʪʘ. 

ɼʣʷ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʜʦʩʪʫʧʘ ʢ ʦʙʲʝʢʪʘʤ ʠ ʠʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʠʩ-
ʧʦʣʴʟʫʝʪʩʷ ʧʨʦʛʨʘʤʤʥʳʡ ʢʦʜ. ʊʦʣʴʢʦ ʩ ʧʦʤʦʱʴʶ ʧʨʦʛʨʘʤʤʥʦʛʦ ʢʦʜʘ ʧʦ-
ʣʫʯʘʝʪʩʷ ʧʦʣʥʦʮʝʥʥʦʝ ʧʨʠʣʦʞʝʥʠʝ ʧʦʣʴʟʦʚʘʪʝʣʷ, ʬʫʥʢʮʠʠ ʢʦʪʦʨʦʛʦ 
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ʜʦʩʪʫʧʥʳ ʯʝʨʝʟ ʤʝʥʶ, ʧʘʥʝʣʠ ʠʥʩʪʨʫʤʝʥʪʦʚ ʠ ʬʦʨʤʳ. ɼʣʷ ʩʦʟʜʘʥʠʷ 
ʧʨʦʛʨʘʤʤʥʦʛʦ ʢʦʜʘ ʠʩʧʦʣʴʟʫʶʪʩʷ ʤʦʜʫʣʠ ʥʘ ʷʟʳʢʝ VBA ʠ ʤʘʢʨʦʩʳ. 

ʂʘʞʜʳʡ ʦʙʲʝʢʪ ʠ ʵʣʝʤʝʥʪ ʫʧʨʘʚʣʝʥʠʷ ʠʤʝʝʪ ʩʚʦʡ ʩʦʭʨʘʥʷʝʤʳʡ ʥʘ-
ʙʦʨ ʩʚʦʡʩʪʚ. ʆʧʨʝʜʝʣʷʷ ʩʚʦʡʩʪʚʘ ʤʦʞʥʦ ʥʘʩʪʨʘʠʚʘʪʴ ʠ ʫʧʨʘʚʣʷʪʴ ʦʙʲ-
ʝʢʪʦʤ. ʉ ʢʘʞʜʳʤ ʦʙʲʝʢʪʦʤ ʠ ʵʣʝʤʝʥʪʦʤ ʫʧʨʘʚʣʝʥʠʷ ʩʚʷʟʳʚʘʝʪʩʷ ʥʘʙʦʨ 
ʩʦʙʳʪʠʡ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʦʙʨʘʙʘʪʳʚʘʪʴʩʷ ʤʘʢʨʦʩʘʤʠ ʠʣʠ ʧʨʦʮʝʜʫʨʘʤʠ 
ʦʙʨʘʙʦʪʢʠ ʩʦʙʳʪʠʡ ʥʘ VBA, ʚʭʦʜʷʱʠʤʠ ʚ ʩʦʩʪʘʚ ʤʦʜʫʣʝʡ ʬʦʨʤ, ʦʪʯʝʪʦʚ. 

ʆʙʲʝʢʪʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʦʙʣʘʩʪʠ ʥʘʚʠʛʘʮʠʠ ʦʢʥʘ ʙʘʟʳ ʜʘʥʥʳʭ 
Access. ɺʩʝ ʦʧʝʨʘʮʠʠ ʧʦ ʨʘʙʦʪʝ ʩ ʦʙʲʝʢʪʘʤʠ ʩʦʙʩʪʚʝʥʥʦ ʙʘʟʳ ʜʘʥʥʳʭ ʠ 
ʧʨʠʣʦʞʝʥʠʡ ʥʘʯʠʥʘʶʪʩʷ ʚ ʵʪʦʤ ʦʢʥʝ. 

ʊʘʙʣʠʮʳ (Tables) ʩʦʟʜʘʶʪʩʷ ʧʦʣʴʟʦʚʘʪʝʣʝʤ ʜʣʷ ʭʨʘʥʝʥʠʷ ʜʘʥʥʳʭ 
ʦʙ ʦʜʥʦʡ ʩʫʱʥʦʩʪʠ ï ʦʜʥʦʤ ʠʥʬʦʨʤʘʮʠʦʥʥʦʤ ʦʙʲʝʢʪʝ ʤʦʜʝʣʠ ʜʘʥʥʳʭ 
ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ. ʊʘʙʣʠʮʘ ʩʦʩʪʦʠʪ ʠʟ ʧʦʣʝʡ (ʩʪʦʣʙʮʦʚ) ʠ ʟʘʧʠʩʝʡ 
(ʩʪʨʦʢ). ʂʘʞʜʦʝ ʧʦʣʝ ʩʦʜʝʨʞʠʪ ʦʜʥʫ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ 
ʦʙʲʝʢʪʘ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ. ɺ ʟʘʧʠʩʠ ʩʦʙʨʘʥʳ ʩʚʝʜʝʥʠʷ ʦʙ ʦʜʥʦʤ ʵʢ-
ʟʝʤʧʣʷʨʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʦʙʲʝʢʪʘ. 

ɹʘʟʘ ʜʘʥʥʳʭ Access ʤʦʞʝʪ ʚʢʣʶʯʘʪʴ ʜʦ 32 768 ʦʙʲʝʢʪʦʚ (ʚ ʪʦʤ ʯʠʩ-
ʣʝ ʬʦʨʤʳ, ʦʪʯʝʪʳ ʠ ʪ.ʜ.). ʆʜʥʦʚʨʝʤʝʥʥʦ ʤʦʞʝʪ ʦʪʢʨʳʚʘʪʴʩʷ ʜʦ 2048 
ʪʘʙʣʠʮ. 

ɿʘʧʨʦʩʳ (Queries). ɿʘʧʨʦʩʳ ʥʘ ʚʳʙʦʨʢʫ ʩʣʫʞʘʪ ʜʣʷ ʚʳʙʦʨʢʠ ʥʫʞʥʳʭ 
ʜʘʥʥʳʭ ʠʟ ʦʜʥʦʡ ʠʣʠ ʥʝʩʢʦʣʴʢʠʭ ʩʚʷʟʘʥʥʳʭ ʪʘʙʣʠʮ. ʈʝʟʫʣʴʪʘʪʦʤ ʚʳʧʦʣ-
ʥʝʥʠʷ ʟʘʧʨʦʩʘ ʷʚʣʷʝʪʩʷ ʚʠʨʪʫʘʣʴʥʘʷ ʪʘʙʣʠʮʘ. ɺ ʟʘʧʨʦʩʝ ʤʦʞʥʦ ʫʢʘʟʘʪʴ, 
ʢʘʢʠʝ ʧʦʣʷ ʠʩʭʦʜʥʳʭ ʪʘʙʣʠʮ ʩʣʝʜʫʝʪ ʚʢʣʶʯʠʪʴ ʚ ʟʘʧʠʩʴ ʪʘʙʣʠʮʳ ʟʘʧʨʦ-
ʩʘ ʠ ʢʘʢ ʦʪʦʙʨʘʪʴ ʥʫʞʥʳʝ ʟʘʧʠʩʠ. ʊʘʙʣʠʮʘ ʟʘʧʨʦʩʘ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴ-
ʟʦʚʘʥʘ ʥʘʨʷʜʫ ʩ ʜʨʫʛʠʤʠ ʪʘʙʣʠʮʘʤʠ ʙʘʟʳ ʧʨʠ ʦʙʨʘʙʦʪʢʝ ʜʘʥʥʳʭ. ɿʘʧʨʦʩ 
ʤʦʞʝʪ ʬʦʨʤʠʨʦʚʘʪʴʩʷ ʩ ʧʦʤʦʱʴʶ ʢʦʥʩʪʨʫʢʪʦʨʘ ʟʘʧʨʦʩʦʚ ʠʣʠ ʠʥʩʪʨʫʢ-
ʮʠʠ ʷʟʳʢʘ SQL. ɿʘʧʨʦʩʳ ʥʘ ʠʟʤʝʥʝʥʠʝ ʧʦʟʚʦʣʷʶʪ ʦʙʥʦʚʣʷʪʴ, ʫʜʘʣʷʪʴ 
ʠʣʠ ʜʦʙʘʚʣʷʪʴ ʜʘʥʥʳʝ ʚ ʪʘʙʣʠʮʳ, ʘ ʪʘʢʞʝ ʩʦʟʜʘʚʘʪʴ ʥʦʚʳʝ ʪʘʙʣʠʮʳ ʥʘ 
ʦʩʥʦʚʝ ʩʫʱʝʩʪʚʫʶʱʠʭ. 

ʉʭʝʤʘ ʜʘʥʥʳʭ (Relationships) ʦʧʨʝʜʝʣʷʝʪ, ʩ ʧʦʤʦʱʴʶ ʢʘʢʠʭ ʧʦʣʝʡ 
ʪʘʙʣʠʮʳ ʩʚʷʟʳʚʘʶʪʩʷ ʤʝʞʜʫ ʩʦʙʦʡ, ʢʘʢ ʙʫʜʝʪ ʚʳʧʦʣʥʷʪʴʩʷ ʦʙʲʝʜʠʥʝ-
ʥʠʝ ʜʘʥʥʳʭ ʵʪʠʭ ʪʘʙʣʠʮ, ʥʫʞʥʦ ʣʠ ʧʨʦʚʝʨʷʪʴ ʩʚʷʟʥʫʶ ʮʝʣʦʩʪʥʦʩʪʴ ʧʨʠ 
ʜʦʙʘʚʣʝʥʠʠ ʠ ʫʜʘʣʝʥʠʠ ʟʘʧʠʩʝʡ, ʠʟʤʝʥʝʥʠʠ ʢʣʶʯʝʡ ʪʘʙʣʠʮ. ʉʭʝʤʳ ʜʘʥ-
ʥʳʭ ʚ ʦʙʣʘʩʪʠ ʥʘʚʠʛʘʮʠʠ ʚ ʦʢʥʝ ʙʘʟʳ ʜʘʥʥʳʭ ʦʪʦʙʨʘʞʘʶʪʩʷ ʪʦʣʴʢʦ ʚ 
ʧʨʦʝʢʪʘʭ Access, ʨʘʙʦʪʘʶʱʠʭ ʩ ʙʘʟʘʤʠ ʜʘʥʥʳʭ ʩʝʨʚʝʨʘ. ʌʦʨʤʳ (Forms) 
ʷʚʣʷʶʪʩʷ ʦʩʥʦʚʥʳʤ ʩʨʝʜʩʪʚʦʤ ʩʦʟʜʘʥʠʷ ʜʠʘʣʦʛʦʚʦʛʦ ʠʥʪʝʨʬʝʡʩʘ ʧʨʠ-
ʣʦʞʝʥʠʷ ʧʦʣʴʟʦʚʘʪʝʣʷ. ʌʦʨʤʘ ʤʦʞʝʪ ʩʦʟʜʘʚʘʪʴʩʷ ʜʣʷ ʨʘʙʦʪʳ ʩ ʵʣʝʢ-
ʪʨʦʥʥʳʤʠ ʜʦʢʫʤʝʥʪʘʤʠ, ʩʦʭʨʘʥʷʝʤʳʤʠ ʚ ʪʘʙʣʠʮʘʭ ʙʘʟʳ ʜʘʥʥʳʭ. ɺʠʜ 
ʪʘʢʠʭ ʜʦʢʫʤʝʥʪʦʚ ʤʦʞʝʪ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʧʨʠʚʳʯʥʦʤʫ ʜʣʷ ʧʦʣʴʟʦʚʘʪʝʣʷ 
ʙʫʤʘʞʥʦʤʫ ʜʦʢʫʤʝʥʪʫ. ʌʦʨʤʘ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʠʥʪʝʨʬʝʡʩʘ 
ʧʦ ʫʧʨʘʚʣʝʥʠʶ ʧʨʠʣʦʞʝʥʠʝʤ. ɺʢʣʶʯʘʝʤʳʝ ʚ ʬʦʨʤʫ ʧʨʦʮʝʜʫʨʳ ʦʙʨʘ-
ʙʦʪʢʠ ʩʦʙʳʪʠʡ ʧʦʟʚʦʣʷʶʪ ʫʧʨʘʚʣʷʪʴ ʧʨʦʮʝʩʩʦʤ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ ʚ 
ʧʨʠʣʦʞʝʥʠʠ. ʊʘʢʠʝ ʧʨʦʮʝʜʫʨʳ ʭʨʘʥʷʪʩʷ ʚ ʤʦʜʫʣʝ ʬʦʨʤʳ. ɺ ʬʦʨʤʳ ʤʦ-
ʛʫʪ ʚʩʪʘʚʣʷʪʴʩʷ ʨʠʩʫʥʢʠ, ʜʠʘʛʨʘʤʤʳ, ʟʚʫʢʦʚʳʝ ʬʨʘʛʤʝʥʪʳ, ʚʠʜʝʦ. ɺʦʟ-
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ʤʦʞʥʘ ʨʘʟʨʘʙʦʪʢʘ ʬʦʨʤ ʩ ʥʘʙʦʨʦʤ ʚʢʣʘʜʦʢ, ʩ ʢʘʞʜʦʡ ʠʟ ʢʦʪʦʨʳʭ ʩʚʷʟʘ-
ʥʦ ʚʳʧʦʣʥʝʥʠʝ ʪʦʡ ʠʣʠ ʠʥʦʡ ʬʫʥʢʮʠʠ ʧʨʠʣʦʞʝʥʠʷ. 

ʆʪʯʝʪʳ (Reports) ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʥʘ ʦʩʥʦʚʝ ʜʘʥ-
ʥʳʭ ʙʘʟʳ ʚʳʭʦʜʥʳʭ ʜʦʢʫʤʝʥʪʦʚ ʣʶʙʳʭ ʬʦʨʤʘʪʦʚ, ʩʦʜʝʨʞʘʱʠʭ ʨʝʟʫʣʴ-
ʪʘʪʳ ʨʝʰʝʥʠʷ ʟʘʜʘʯ ʧʦʣʴʟʦʚʘʪʝʣʷ, ʠ ʚʳʚʦʜʘ ʠʭ ʥʘ ʧʝʯʘʪʴ. ʂʘʢ ʠ ʬʦʨʤʳ, 
ʦʪʯʝʪʳ ʤʦʛʫʪ ʚʢʣʶʯʘʪʴ ʧʨʦʮʝʜʫʨʳ ʦʙʨʘʙʦʪʢʠ ʩʦʙʳʪʠʡ. ʀʩʧʦʣʟɹʦʚʘʥʠʝ 
ʛʨʘʬʠʯʝʩʢʠʭ ʦʙʲʝʢʪʦʚ ʧʦʟʚʦʣʷʝʪ ʜʦʧʦʣʥʷʪʴ ʜʘʥʥʳʝ ʦʪʯʝʪʘ ʠʣʣʶʩʪʨʘ-
ʮʠʷʤʠ. ʆʪʯʝʪʳ ʦʙʝʩʧʝʯʠʚʘʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ ʧʨʠ ʠʩʧʦʣʴ-
ʟʦʚʘʥʠʠ ʬʠʣʴʪʨʘʮʠʠ, ʘʛʨʝʛʠʨʦʚʘʥʠʷ ʠ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʜʘʥʥʳʭ ʠʩʪʦʯʥʠʢʘ 
ʚ ʨʘʟʣʠʯʥʳʭ ʨʘʟʨʝʟʘʭ. 

ʄʘʢʨʦʩʳ (Macros) ʷʚʣʷʶʪʩʷ ʧʨʦʛʨʘʤʤʘʤʠ, ʩʦʩʪʦʷʱʠʤʠ ʠʟ ʧʦʩʣʝʜʦ-
ʚʘʪʝʣʴʥʦʩʪʠ ʤʘʢʨʦʢʦʤʘʥʜ, ʢʦʪʦʨʘʷ ʚʳʧʦʣʥʷʝʪʩʷ ʧʦ ʚʳʟʦʚʫ ʠʣʠ ʧʨʠ ʥʘ-
ʩʪʫʧʣʝʥʠʠ ʥʝʢʦʪʦʨʦʛʦ ʩʦʙʳʪʠʷ ʚ ʦʙʲʝʢʪʝ ʧʨʠʣʦʞʝʥʠʷ ʠʣʠ ʝʛʦ ʵʣʝʤʝʥʪʝ 
ʫʧʨʘʚʣʝʥʠʷ. ʄʘʢʨʦʩʳ ʧʦʟʚʦʣʷʶʪ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʪʴ ʥʝʢʦʪʦʨʳʝ ʜʝʡʩʪʚʠʷ 
ʚ ʧʨʠʣʦʞʝʥʠʠ ʧʦʣʴʟʦʚʘʪʝʣʷ. ʉʦʟʜʘʥʠʝ ʤʘʢʨʦʩʦʚ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ ʜʠʘ-
ʣʦʛʦʚʦʤ ʨʝʞʠʤʝ ʧʫʪʝʤ ʚʳʙʦʨʘ ʥʫʞʥʳʭ ʤʘʢʨʦʢʦʤʘʥʜ ʠ ʟʘʜʘʥʠʷ ʧʘʨʘʤʝʪ-
ʨʦʚ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʠʤʠ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ. ʅʦʚʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʢʦʥʩʪʨʫʢ-
ʪʦʨʘ ʤʘʢʨʦʩʦʚ ʚ Access 2010 ʫʧʨʦʱʘʶʪ ʩʦʟʜʘʥʠʝ, ʨʝʜʘʢʪʠʨʦʚʘʥʠʝ ʤʘʢ-
ʨʦʩʦʚ, ʧʦʟʚʦʣʷʶʪ ʩʦʢʨʘʱʘʪʴ ʢʦʣʠʯʝʩʪʚʦ ʦʰʠʙʦʢ ʢʦʜʘ ʠ ʙʦʣʝʝ ʵʬʬʝʢ-
ʪʠʚʥʦ ʩʦʟʜʘʚʘʪʴ ʥʘʜʝʞʥʳʝ ʧʨʠʣʦʞʝʥʠʷ. ɺ Access 2010 ʧʦʷʚʠʣʘʩʴ ʥʦʚʘʷ 
ʚʦʟʤʦʞʥʦʩʪʴ ï ʤʘʢʨʦʩʳ ʜʘʥʥʳʭ, ʧʦʟʚʦʣʷʶʱʠʝ ʠʟʤʝʥʷʪʴ ʜʘʥʥʳʝ ʥʘ ʦʩ-
ʥʦʚʝ ʩʦʙʳʪʠʡ ʚ ʠʩʭʦʜʥʳʭ ʪʘʙʣʠʮʘʭ. ʄʘʢʨʦʩʳ ʜʘʥʥʳʭ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ 
ʜʦʙʘʚʣʝʥʠʷ ʣʦʛʠʢʠ ʢ ʜʘʥʥʳʤ ʠ ʩʦʩʨʝʜʦʪʦʯʝʥʠʷ ʝʝ ʚ ʠʩʭʦʜʥʳʭ ʪʘʙʣʠʮʘʭ. 
ɺ Web-ʧʨʠʣʦʞʝʥʠʷʭ Access, ʙʘʟʠʨʫʶʱʠʭʩʷ ʥʘ ʙʘʟʘʭ ʜʘʥʥʳʭ, ʦʧʫʙʣʠʢʦ-
ʚʘʥʥʳʭ ʚ  SharePoint, ʜʣʷ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʥʝʦʙʭʦʜʠʤʦ ʠʩʧʦʣʴʟʦʚʘʪʴ 
ʪʦʣʴʢʦ ʤʘʢʨʦʩʳ, ʪʘʢ ʢʘʢ ʢʦʜ VBA ʥʝ ʩʦʚʤʝʩʪʠʤ ʩʦ ʩʨʝʜʩʪʚʘʤʠ Web-
ʧʫʙʣʠʢʘʮʠʠ.  

ʄʦʜʫʣʠ (Modules) ʩʦʜʝʨʞʘʪ ʧʨʦʮʝʜʫʨʳ ʥʘ ʷʟʳʢʝ Visual Basic for 
Applications. ʄʦʛʫʪ ʩʦʟʜʘʚʘʪʴʩʷ ʧʨʦʮʝʜʫʨʳ-ʧʦʜʧʨʦʛʨʘʤʤʳ, ʧʨʦʮʝʜʫʨʳ-
ʬʫʥʢʮʠʠ, ʢʦʪʦʨʳʝ ʨʘʟʨʘʙʘʪʳʚʘʶʪʩʷ ʧʦʣʴʟʦʚʘʪʝʣʝʤ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʥʝ-
ʩʪʘʥʜʘʨʪʥʳʭ ʬʫʥʢʮʠʡ ʚ ʧʨʠʣʦʞʝʥʠʠ ʧʦʣʴʟʦʚʘʪʝʣʷ, ʠ ʧʨʦʮʝʜʫʨʳ ʜʣʷ ʦʙ-
ʨʘʙʦʪʢʠ ʩʦʙʳʪʠʡ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʦʮʝʜʫʨ ʧʦʟʚʦʣʷʝʪ ʩʦʟʜʘʪʴ ʟʘʢʦʥʯʝʥ-
ʥʦʝ ʧʨʠʣʦʞʝʥʠʝ, ʢʦʪʦʨʦʝ ʠʤʝʝʪ ʩʦʙʩʪʚʝʥʥʳʡ ʛʨʘʬʠʯʝʩʢʠʡ ʠʥʪʝʨʬʝʡʩ 
ʧʦʣʴʟʦʚʘʪʝʣʷ, ʧʦʟʚʦʣʷʶʱʠʡ ʟʘʧʨʦʩʠʪʴ ʚʳʧʦʣʥʝʥʠʝ ʚʩʝʭ ʬʫʥʢʮʠʡ ʧʨʠ-
ʣʦʞʝʥʠʷ, ʦʙʨʘʙʦʪʘʪʴ ʚʩʝ ʦʰʠʙʢʠ ʠ ʥʝʩʪʘʥʜʘʨʪʥʳʝ ʩʠʪʫʘʮʠʠ. 

ɺ Access ʜʣʷ ʫʜʦʙʩʪʚʘ ʧʦʣʴʟʦʚʘʪʝʣʷ ʦʙʲʝʢʪʳ ʚ ʦʙʣʘʩʪʠ ʥʘʚʠʛʘʮʠʠ 
ʙʘʟʳ ʜʘʥʥʳʭ ʤʦʛʫʪ ʙʳʪʴ ʦʙʲʝʜʠʥʝʥʳ ʚ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʝ ʛʨʫʧʧʳ ʧʦ 
ʬʫʥʢʮʠʦʥʘʣʴʥʦʤʫ ʠʣʠ ʠʥʦʤʫ ʧʨʠʟʥʘʢʫ. ɻʨʫʧʧʳ ʩʦʜʝʨʞʘʪ ʩʩʳʣʢʠ ʥʘ ʦʙʲ-
ʝʢʪʳ ʙʘʟʳ ʜʘʥʥʳʭ ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ. ɻʨʫʧʧʳ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʦʙʲʝʜʠʥʷ-
ʶʪʩʷ ʚ ʢʘʪʝʛʦʨʠʠ. ʉ ʧʦʤʦʱʴʶ ʪʘʢʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʦʙʲʝʢʪʦʚ ʙʘʟʳ ʜʘʥʥʳʭ 
ʤʦʞʝʪ ʙʳʪʴ ʨʘʟʨʘʙʦʪʘʥ ʠʥʪʝʨʬʝʡʩ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʛʦ ʧʨʠʣʦʞʝʥʠʷ, 
ʦʙʝʩʧʝʯʠʚʘʶʱʠʡ ʜʦʩʪʫʧʥʦʩʪʴ ʪʦʣʴʢʦ ʢ ʢʘʪʝʛʦʨʠʷʤ ʠ ʛʨʫʧʧʘʤ, ʥʘʛʣʷʜʥʦ ʠ 
ʧʦʥʷʪʥʦ ʧʨʝʜʩʪʘʚʣʷʶʱʠʤ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʴ ʧʨʠʣʦʞʝʥʠʷ. 

ɺʩʝ ʦʙʲʝʢʪʳ ʙʘʟʳ ʜʘʥʥʳʭ Access ʨʘʟʤʝʱʘʶʪʩʷ ʥʘ ʜʠʩʢʝ ʚ ʦʜʥʦʤ 
ʬʘʡʣʝ ʬʦʨʤʘʪʘ ACCDB (çʌʘʡʣ ʙʘʟʳ ʜʘʥʥʳʭè). ʕʪʦ ʫʧʨʦʱʘʝʪ ʪʝʭʥʦʣʦ-
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ʛʠʶ ʚʝʜʝʥʠʷ ʙʘʟʳ ʜʘʥʥʳʭ ʠ ʧʨʠʣʦʞʝʥʠʷ ʧʦʣʴʟʦʚʘʪʝʣʷ. ʆʙʝʩʧʝʯʠʚʘʝʪʩʷ 
ʚʳʩʦʢʘʷ ʢʦʤʧʘʢʪʥʦʩʪʴ ʨʘʟʤʝʱʝʥʠʷ ʚʩʝʭ ʦʙʲʝʢʪʦʚ ʙʘʟʳ ʜʘʥʥʳʭ ʥʘ ʜʠʩʢʝ 
ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ. 

8.03 ʆʧʝʨʘʪʠʚʥʳʡ ʘʥʘʣʠʟ ʜʘʥʥʳʭ  
(çʉʚʦʜʥʳʝ ʜʠʘʛʨʘʤʤʳè, çʉʚʦʜʥʳʝ ʪʘʙʣʠʮʳè) 

 

ɺ ʉʋɹɼ ʥʝ ʦʩʪʘʣʠʩʴ ʙʝʟ ʚʥʠʤʘʥʠʷ ʠ ʠʥʩʪʨʫʤʝʥʪʳ ʦʧʝʨʘʪʠʚʥʦʛʦ ʨʝ-
ʰʝʥʠʷ ʟʘʜʘʯ ʙʠʟʥʝʩ-ʘʥʘʣʠʪʠʢʠ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʘʥʘʣʠʟ  ʠ ʧʨʝʜʩʪʘʚʣʝ-

ʥʠʝ ʠʥʬʦʨʤʘʮʠʠ, ʥʝʦʙʭʦʜʠʤʦʡ ʜʣʷ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ ʚ ʫʜʦʙʥʦʤ ʜʣʷ 
ʧʦʥʠʤʘʥʠʷ ʚʠʜʝ. 

ʕʪʠ ʠʥʩʪʨʫʤʝʥʪʳ ʨʝʘʣʠʟʦʚʘʥʳ ʩ ʧʦʤʦʱʴʶ ʦʪʯʝʪʦʚ ʩʚʦʜʥʳʭ ʪʘʙʣʠʮ 
ʠ ʜʠʘʛʨʘʤʤ, ʢʦʪʦʨʳʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʩʫʤʤʠʨʦʚʘʥʠʷ, ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ 
ʘʥʘʣʠʟʘ, ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʠʩʭʦʜʥʳʭ ʩʚʦʜʥʳʭ ʜʘʥʥʳʭ, 
ʩʦʜʝʨʞʘʱʠʭ ʧʦʚʪʦʨʷʶʱʠʝʩʷ ʟʥʘʯʝʥʠʷ, ʠ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʠʭ ʚ ʫʜʦʙʥʦʤ 
ʜʣʷ ʧʦʣʴʟʦʚʘʪʝʣʷ ʚʠʜʝ. ʉʪʨʦʢʠ ʠ ʩʪʦʣʙʮʳ ʧʦʜʦʙʥʦʡ ʠʥʪʝʨʘʢʪʠʚʥʦʡ ʪʘʙ-
ʣʠʮʳ ʙʘʟʠʨʫʶʪʩʷ ʥʘ ʜʘʥʥʳʭ ʠʟ ʥʝʩʢʦʣʴʢʠʭ ʩʪʦʣʙʮʦʚ ʠʩʭʦʜʥʦʡ ʪʘʙʣʠʮʳ. 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʩʚʦʜʥʳʝ ʪʘʙʣʠʮʳ ʜʠʘʛʨʘʤʤʳ ʷʚʣʷʶʪʩʷ 
ʩʨʝʜʩʪʚʦʤ ʦʧʝʨʘʪʠʚʥʦʡ ʘʥʘʣʠʪʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ ʢʫʙʦʚ OLAP 
(On-Line Analytical processing), ʩʦʟʜʘʥʥʳʭ ʩ ʧʦʤʦʱʴʶ  Analysis Services 
Microsoft SQL Server. 

Access ʧʦʟʚʦʣʷʝʪ ʦʪʢʨʳʚʘʪʴ ʚ ʨʝʞʠʤʘʭ ʩʚʦʜʥʦʡ ʪʘʙʣʠʮʳ ʠ ʩʚʦʜʥʦʡ 
ʜʠʘʛʨʘʤʤʳ ʪʘʙʣʠʮʳ, ʟʘʧʨʦʩʳ ʠ ʬʦʨʤʳ. 

ʉʚʦʜʥʘʷ ʪʘʙʣʠʮʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʠʥʪʝʨʘʢʪʠʚʥʫʶ ʪʘʙʣʠʮʫ, ʩ 
ʧʦʤʦʱʴʶ ʢʦʪʦʨʦʡ ʤʦʞʥʦ ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʜʘʥʥʳʝ, ʙʳʩʪʨʦ ʦʙʲʝʜʠʥʷʷ 
ʙʦʣʴʰʠʝ ʦʙʲʝʤʳ ʜʘʥʥʳʭ ʠ ʨʘʩʩʯʠʪʳʚʘʷ ʠʪʦʛʠ (ʨʠʩ. 16). ʉ ʧʦʤʦʱʴʶ 
ʩʚʦʜʥʳʭ ʪʘʙʣʠʮ ʜʝʣʘʝʪʩʷ ʧʨʦʩʪʳʤ ʚʳʧʦʣʥʝʥʠʝ ʩʣʦʞʥʦʛʦ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ. 

 

 
 

ʈʠʩ. 16. ʉʚʦʜʥʘʷ ʪʘʙʣʠʮʘ ʜʣʷ ʘʥʘʣʠʟʘ ʩʫʤʤʘʨʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ  
ʦʪʛʨʫʞʝʥʥʦʛʦ ʧʦ ʣʶʙʦʤʫ ʠʟ ʪʦʚʘʨʦʚ ʧʦ ʨʘʟʣʠʯʥʳʤ ʧʦʢʫʧʘʪʝʣʷʤ  
ʠ ʜʦʛʦʚʦʨʘʤ ʧʦ ʚʩʝʤ  ʠʣʠ ʥʝʢʦʪʦʨʳʤ ʤʝʩʷʮʘʤ, ʢʚʘʨʪʘʣʘʤ, ʛʦʜʘʤ 
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ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʠʪʦʛʦʚ ʧʦ ʠʩʭʦʜʥʳʤ ʜʘʥʥʳʤ ʜʦʩʪʘʪʦʯʥʦ 
ʚ ʩʦʟʜʘʥʥʦʤ ʤʘʢʝʪʝ ʩʚʦʜʥʦʡ ʪʘʙʣʠʮʳ ʚʳʙʠʨʘʪʴ ʟʥʘʯʝʥʠʷ ʚ ʧʦʣʝ ʩʪʨʦʢ 
(ʅʘʠʤʝʥʦʚʘʥʠʝ ʪʦʚʘʨʘ Ƹ), ʧʦʣʝ ʩʪʦʣʙʮʦʚ (ʅʘʠʤʝʥʦʚʘʥʠʝ ʧʦʢʫʧʘʪʝʣʷ Ƹ, 
ʅʦʤʝʨ ʜʦʛʦʚʦʨʘ Ƹ) ʠ ʧʦʣʝ ʩʪʨʘʥʠʮʳ (ʬʠʣʴʪʨʘ) (ɼʘʪʘ ʦʪʛʨʫʟʢʠ ʧʦ ʤʝʩʷ-
ʮʘʤ Ƹ). 

ʉʚʦʜʥʳʝ ʪʘʙʣʠʮʳ ʧʦʟʚʦʣʷʶʪ ʜʠʥʘʤʠʯʝʩʢʠ ʠʟʤʝʥʷʪʴ ʤʘʢʝʪ ʜʣʷ 
ʚʩʝʩʪʦʨʦʥʥʝʛʦ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ. ʉʫʱʝʩʪʚʫʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʠʟʤʝʥʷʪʴ ʟʘ-
ʛʦʣʦʚʢʠ ʩʪʨʦʢ, ʩʪʦʣʙʮʦʚ, ʘ ʪʘʢʞʝ ʧʦʣʝʡ, ʦʧʨʝʜʝʣʷʶʱʠʭ ʩʪʨʘʥʠʮʫ. ʉʦʟ-
ʜʘʚʘʪʴ ʠ ʙʳʩʪʨʦ ʤʦʜʠʬʠʮʠʨʦʚʘʪʴ ʤʘʢʝʪ ʤʦʞʥʦ, ʚʳʙʠʨʘʷ ʠ ʧʝʨʝʪʘʩʢʠʚʘʷ 
ʧʦʣʷ ʠʟ ʨʘʩʢʨʳʚʘʶʱʝʛʦʩʷ ʩʧʠʩʢʘ ʧʦʣʝʡ ʚ ʨʘʙʦʯʫʶ ʦʙʣʘʩʪʴ. ʇʨʠ ʢʘʞʜʦʤ 
ʠʟʤʝʥʝʥʠʠ ʤʘʢʝʪʘ ʩʚʦʜʥʘʷ ʪʘʙʣʠʮʘ ʥʝʤʝʜʣʝʥʥʦ ʚʳʧʦʣʥʷʝʪ ʚʳʯʠʩʣʝʥʠʷ 
ʟʘʥʦʚʦ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʥʦʚʳʤ ʨʘʩʧʦʣʦʞʝʥʠʝʤ ʜʘʥʥʳʭ. 

ʉʚʦʜʥʳʝ ʜʠʘʛʨʘʤʤʳ ʩʣʫʞʘʪ ʜʣʷ ʥʘʛʣʷʜʥʦʛʦ ʛʨʘʬʠʯʝʩʢʦʛʦ ʧʨʝʜ-
ʩʪʘʚʣʝʥʠʷ ʘʥʘʣʠʟʠʨʫʝʤʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʦʙʣʝʛʯʘʷ ʜʣʷ ʧʦʣʴʟʦʚʘʪʝʣʝʡ 
ʩʨʘʚʥʝʥʠʝ ʠ ʚʳʷʚʣʝʥʠʝ ʪʝʥʜʝʥʮʠʡ ʠ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʚ ʜʘʥʥʳʭ 
(ʨʠʩ. 17). 

 

 
 

ʈʠʩ. 17. ʉʚʦʜʥʘʷ ʜʠʘʛʨʘʤʤʘ ʜʣʷ ʘʥʘʣʠʟʘ ʩʫʤʤʘʨʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ 
 ʦʪʛʨʫʞʝʥʥʦʛʦ ʧʦ ʣʶʙʦʤʫ ʠʟ ʪʦʚʘʨʦʚ ʧʦ ʨʘʟʣʠʯʥʳʤ ʧʦʢʫʧʘʪʝʣʷʤ 
ʠ ʜʦʛʦʚʦʨʘʤ ʧʦ ʚʩʝʤ ʠʣʠ ʥʝʢʦʪʦʨʳʤ ʤʝʩʷʮʘʤ, ʢʚʘʨʪʘʣʘʤ, ʛʦʜʘʤ 
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ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʩʪʦʯʥʠʢʦʤ ʟʘʧʠʩʝʡ ʜʣʷ ʨʝʞʠʤʘ ʩʚʦʜʥʦʡ ʪʘʙʣʠʮʳ ʠ 
ʨʝʞʠʤʘ ʩʚʦʜʥʦʡ ʜʠʘʛʨʘʤʤʳ ʤʦʞʝʪ ʙʳʪʴ ʢʘʢ ʪʘʙʣʠʮʘ, ʪʘʢ ʠ ʙʘʟʦʚʳʡ ʠʩ-
ʪʦʯʥʠʢ ʜʘʥʥʳʭ ʜʣʷ ʬʦʨʤʳ. ɺ ʙʘʟʝ ʜʘʥʥʳʭ Access ʠʩʪʦʯʥʠʢʦʤ ʟʘʧʠʩʝʡ 
ʤʦʞʝʪ ʙʳʪʴ ʪʘʙʣʠʮʘ, ʟʘʧʨʦʩ ʠʣʠ ʠʥʩʪʨʫʢʮʠʷ SQL; ʚ ʧʨʦʝʢʪʝ Access ï 
ʪʘʙʣʠʮʘ, ʧʨʝʜʩʪʘʚʣʝʥʠʝ, ʠʥʩʪʨʫʢʮʠʷ SQL, ʭʨʘʥʠʤʘʷ ʧʨʦʮʝʜʫʨʘ ʠʣʠ ʪʘʙ-
ʣʠʯʥʘʷ ʬʫʥʢʮʠʷ. 

8.04 ʉʨʝʜʩʪʚʘ ʩʦʟʜʘʥʠʷ ʦʙʲʝʢʪʦʚ ʙʘʟʳ ʜʘʥʥʳʭ 
 

Access ʨʘʩʧʦʣʘʛʘʝʪ ʩʨʝʜʩʪʚʘʤʠ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʶʪ ʩʦʟʜʘʚʘʪʴ ʦʙʲ-
ʝʢʪʳ ʙʘʟr  ʜʘʥʥʳʭ ʠ ʧʨʠʣʦʞʝʥʠʷ ʧʦʣʴʟʦʚʘʪʝʣʷ ʩ ʧʦʤʦʱʴʶ ʤʘʩʪʝʨʦʚ ʠ 
ʢʦʥʩʪʨʫʢʪʦʨʦʚ, ʥʝ ʧʨʠʙʝʛʘʷ ʢ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʶ. 

1. ʄʘʩʪʝʨʘ Access 
 

Access ʨʘʩʧʦʣʘʛʘʝʪ ʨʘʟʥʦʦʙʨʘʟʥʳʤʠ ʜʠʘʣʦʛʦʚʳʤʠ ʩʨʝʜʩʪʚʘʤʠ, ʢʦ-
ʪʦʨʳʝ ʧʦʟʚʦʣʷʶʪ ʩʦʟʜʘʚʘʪʴ ʦʙʲʝʢʪʳ ʙʘʟʳ ʜʘʥʥʳʭ ʠ ʧʨʠʣʦʞʝʥʠʷ, ʥʝ 
ʧʨʠʙʝʛʘʷ ʢ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʶ. 

ʄʥʦʞʝʩʪʚʦ ʤʘʩʪʝʨʦʚ Access ʧʦʟʚʦʣʷʝʪ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʪʴ ʧʨʦʮʝʩʩ 
ʩʦʟʜʘʥʠʷ ʪʘʙʣʠʮ ʙʘʟʳ ʜʘʥʥʳʭ, ʟʘʧʨʦʩʦʚ, ʬʦʨʤ, ʦʪʯʝʪʦʚ; ʘʥʘʣʠʟʠʨʦʚʘʪʴ 
ʪʘʙʣʠʮʳ ʙʘʟʳ ʜʘʥʥʳʭ ʠ ʚʳʧʦʣʥʷʪʴ ʤʥʦʛʠʝ ʜʨʫʛʠʝ ʨʘʙʦʪʳ. ʇʨʘʢʪʠʯʝʩʢʠ 
ʜʣʷ ʣʶʙʳʭ ʨʘʙʦʪ ʠʤʝʝʪʩʷ ʤʘʩʪʝʨ (Wizard), ʢʦʪʦʨʳʡ ʧʦʤʦʞʝʪ ʠʭ ʚʳʧʦʣ-
ʥʠʪʴ. 

ʄʘʩʪʝʨʘ ʧʦ ʩʦʟʜʘʥʠʶ ʬʦʨʤ ʠ ʦʪʯʝʪʦʚ ʫʧʨʦʱʘʶʪ ʠ ʫʩʢʦʨʷʶʪ ʧʨʦʮʝʩʩ 
ʩʦʟʜʘʥʠʷ ʦʜʥʦʪʘʙʣʠʯʥʳʭ ʠ ʤʥʦʛʦʪʘʙʣʠʯʥʳʭ ʬʦʨʤ ʠ ʦʪʯʝʪʦʚ. ʊʘʢ, ʚʳ-
ʙʨʘʚ ʪʘʙʣʠʮʫ ʠʣʠ ʟʘʧʨʦʩ ʚ ʦʙʣʘʩʪʠ ʥʘʚʠʛʘʮʠʠ ʙʘʟʳ ʜʘʥʥʳʭ, ʦʜʥʠʤ 
ʱʝʣʯʢʦʤ ʤʦʞʥʦ ʩʦʟʜʘʪʴ ʬʦʨʤʫ, ʦʪʦʙʨʘʞʘʶʱʫʶ ʧʦʣʷ ʪʦʣʴʢʦ ʦʜʥʦʡ ʟʘ-
ʧʠʩʠ ʚ ʩʪʦʣʙʝʮ ʠʣʠ ʦʪʦʙʨʘʞʘʶʱʫʶ ʥʝʩʢʦʣʴʢʦ ʟʘʧʠʩʝʡ ʚ ʚʠʜʝ ʪʘʙʣʠʮʳ 
ʠʣʠ ʩʤʝʰʘʥʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʟʘʧʠʩʝʡ. ɺ ʜʠʘʣʦʛʝ ʩ ʜʨʫʛʠʤ ʤʘʩʪʝʨʦʤ 
ʧʦʣʴʟʦʚʘʪʝʣʶ ʜʦʩʪʘʪʦʯʥʦ ʚʳʙʨʘʪʴ ʪʘʙʣʠʮʳ ʠ ʧʦʣʷ, ʢʦʪʦʨʳʝ ʥʝʦʙʭʦʜʠʤʦ 
ʚʢʣʶʯʠʪʴ ʚ ʬʦʨʤʫ, ʚʳʙʨʘʪʴ ʠʩʪʦʯʥʠʢ ʦʩʥʦʚʥʦʡ ʠ ʧʦʜʯʠʥʝʥʥʦʡ ʯʘʩʪʠ 
ʬʦʨʤʳ. ʄʘʩʪʝʨʘ ʧʦ ʨʘʟʨʘʙʦʪʢʝ ʬʦʨʤ ʠ ʦʪʯʝʪʦʚ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʩʦʟʜʘʶʪ 
ʠʥʩʪʨʫʢʮʠʶ SQL, ʦʧʠʩʳʚʘʶʱʫʶ ʠʩʪʦʯʥʠʢ ʟʘʧʠʩʝʡ ʜʣʷ ʬʦʨʤʳ ʠʣʠ ʦʪʯʝ-
ʪʘ, ʯʪʦ ʠʟʙʘʚʣʷʝʪ ʧʦʣʴʟʦʚʘʪʝʣʷ ʦʪ ʧʦʜʛʦʪʦʚʢʠ ʟʘʧʨʦʩʘ.  

ʄʘʩʪʝʨ ʧʦʜʩʪʘʥʦʚʦʢ (Lookup Wizard) ʩʦʟʜʘʝʪ ʚ ʧʦʣʝ ʪʘʙʣʠʮʳ ʠʣʠ 
ʬʦʨʤʳ ʨʘʩʢʨʳʚʘʶʱʠʡʩʷ ʩʧʠʩʦʢ ʟʥʘʯʝʥʠʡ ʠʟ ʧʦʣʝʡ ʜʨʫʛʦʡ ʪʘʙʣʠʮʳ ʠʣʠ 
ʟʘʧʨʦʩʘ ʜʣʷ ʚʳʙʦʨʘ ʠ ʚʚʦʜʘ ʚ ʧʦʣʝ ʥʫʞʥʦʛʦ ʟʥʘʯʝʥʠʷ. ʉʦʟʜʘʥʥʳʝ ʚ ʧʦ-
ʣʷʭ ʪʘʙʣʠʮ ʩʧʠʩʢʠ ʥʘʩʣʝʜʫʶʪʩʷ ʧʨʠ ʚʢʣʶʯʝʥʠʠ ʵʪʠʭ ʧʦʣʝʡ ʚ ʬʦʨʤʫ (ʧʦ-
ʣʝ ʩʦ ʩʧʠʩʢʦʤ). 

ʄʘʩʪʝʨʘ ʟʘʧʨʦʩʦʚ ʧʦʟʚʦʣʷʶʪ ʩʦʟʜʘʚʘʪʴ ʧʨʦʩʪʳʝ ʟʘʧʨʦʩʳ ʥʘ ʚʳʙʦʨ-
ʢʫ ʠʣʠ ʟʘʧʨʦʩʳ ʥʘ ʚʳʙʦʨʢʫ, ʚ ʢʦʪʦʨʳʭ ʚʳʧʦʣʥʷʶʪʩʷ ʛʨʫʧʧʦʚʳʝ ʦʧʝʨʘʮʠʠ 
ʥʘʜ ʜʘʥʥʳʤʠ ʠʟ ʦʜʥʦʡ ʠʣʠ ʥʝʩʢʦʣʴʢʠʭ ʪʘʙʣʠʮ. 

ʄʘʩʪʝʨ ʧʝʨʝʢʨʝʩʪʥʳʭ ʟʘʧʨʦʩʦʚ (Crosstab Query Wizard) ʬʦʨʤʠʨʫʝʪ 
ʠʟ ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʭ ʪʘʙʣʠʮ ʠʣʠ ʟʘʧʨʦʩʦʚ ʙʘʟʳ ʜʘʥʥʳʭ ʪʘʙʣʠʮʫ, ʧʦʜʦʙ-
ʥʫʶ ʵʣʝʢʪʨʦʥʥʦʡ, ʚ ʢʦʪʦʨʳʡ ʦʜʥʦ ʧʦʣʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʢʘʯʝʩʪʚʝ ʟʘʛʦʣʦʚ-
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ʢʦʚ ʩʪʨʦʢ, ʚʪʦʨʦʝ ï ʩʪʦʣʙʮʦʚ, ʘ ʥʘ ʠʭ ʧʝʨʝʩʝʯʝʥʠʠ ʨʘʟʤʝʱʘʶʪʩʷ ʠʪʦʛʦ-
ʚʳʝ ʜʘʥʥʳʝ, ʨʘʩʩʯʠʪʳʚʘʝʤʳʝ ʧʦ ʟʥʘʯʝʥʠʷʤ ʪʨʝʪʴʝʛʦ ʧʦʣʷ. 

ʄʘʩʪʝʨ ʧʦ ʩʦʟʜʘʥʠʶ ʜʠʘʛʨʘʤʤ (Chart Wizard) ʦʙʝʩʧʝʯʠʚʘʝʪ ʩʦʟʜʘ-
ʥʠʝ ʚ ʬʦʨʤʘʭ ʠ ʦʪʯʝʪʘʭ ʜʠʘʛʨʘʤʤ, ʙʘʟʠʨʫʶʱʠʭʩʷ ʥʘ ʜʘʥʥʳʭ ʚ ʪʘʙʣʠʮʘʭ 
ʠʣʠ ʟʘʧʨʦʩʘʭ. ʅʘ ʨʠʩ. 18 ʧʨʠʚʝʜʝʥʘ ʬʦʨʤʘ, ʧʦʟʚʦʣʷʶʱʘʷ ʧʨʦʩʤʘʪʨʠ-
ʚʘʪʴ ʚ ʩʧʨʘʚʦʯʥʠʢʝ ʜʘʥʥʳʝ ʦ ʪʦʚʘʨʝ ʠ ʩʠʥʭʨʦʥʥʦ ʦʪʦʙʨʘʞʘʪʴ ʜʠʘʛʨʘʤʤʫ 
ʩ ʢʦʣʠʯʝʩʪʚʦʤ ʟʘʢʘʟʘʥʥʦʛʦ ʧʦ ʜʦʛʦʚʦʨʘʤ (ʚ ʧʨʠʤʝʨʝ ɼ111, ɼ222, ɼ333). 
ɺʳʟʳʚʘʝʪʩʷ ʤʘʩʪʝʨ ʩ ʧʦʤʦʱʴʶ ʵʣʝʤʝʥʪʘ ʫʧʨʘʚʣʝʥʠʷ ɼʠʘʛʨʘʤʤʘ (Chart) 
çʕʣʝʤʝʥʪʳ ʫʧʨʘʚʣʝʥʠʷ: ɺʩʪʘʚʠʪʴ ʜʠʘʛʨʘʤʤʫè, ʨʘʩʧʦʣʦʞʝʥʥʦʛʦ ʥʘ 
ʚʢʣʘʜʢʝ ʣʝʥʪʳ ʢʦʥʩʪʨʫʢʪʦʨʘ ʬʦʨʤ ʚ ʛʨʫʧʧʝ ʕʣʝʤʝʥʪʳ ʫʧʨʘʚʣʝʥʠʷ 
(Controls). ʆʪʚʝʪʠʚ ʥʘ ʨʷʜ ʵʣʝʤʝʥʪʘʨʥʳʭ ʚʦʧʨʦʩʦʚ, ʣʝʛʢʦ ʤʦʞʥʦ ʧʦʣʫ-
ʯʠʪʴ ʜʠʘʛʨʘʤʤʫ, ʩʚʷʟʘʥʥʫʶ ʩ ʚʳʙʨʘʥʥʳʤʠ ʚ ʬʦʨʤʝ ʜʘʥʥʤrʠ. 

 

 
 

ʈʠʩ. 18. ʌʦʨʤʘ ʩ ʜʠʘʛʨʘʤʤʦʡ, ʧʦʩʪʨʦʝʥʥʦʡ ʤʘʩʪʝʨʦʤ 

 

ʇʦʩʣʝ ʜʦʙʘʚʣʝʥʠʷ ʜʠʘʛʨʘʤʤʳ ʠʣʠ ʦʪʢʨʳʪʠʷ ʩʫʱʝʩʪʚʫʶʱʝʡ ʜʠʘ-
ʛʨʘʤʤʳ ʩ ʧʦʤʦʱʴʶ ʜʚʦʡʥʦʛʦ ʱʝʣʯʢʘ ʤʳʰʴʶ ʤʦʞʝʪ ʙʳʪʴ ʚʳʧʦʣʥʝʥ ʧʝ-

ʨʝʭʦʜ ʢ ʝʝ ʨʝʜʘʢʪʠʨʦʚʘʥʠʶ ʩ ʧʦʤʦʱʴʶ Microsoft Graph. 
ʄʘʩʪʝʨ ʢʥʦʧʦʢ (Command Button Wizard ʠ Page Command Button 

Wizard) ʩʦʟʜʘʝʪ ʢʦʤʘʥʜʥʳʝ ʢʥʦʧʢʠ ï ʵʣʝʤʝʥʪʳ ʫʧʨʘʚʣʝʥʠʷ ʚ ʬʦʨʤʝ. ʇʨʠ 
ʧʦʩʪʨʦʝʥʠʠ ʢʥʦʧʢʠ ʤʘʩʪʝʨ ʧʨʝʜʣʘʛʘʝʪ ʙʦʣʴʰʦʡ ʥʘʙʦʨ ʜʝʡʩʪʚʠʡ, ʢʦʪʦʨʳʝ 

ʤʦʛʫʪ ʙʳʪʴ ʚʳʧʦʣʥʝʥʳ ʧʨʠ ʱʝʣʯʢʝ ʥʘ ʢʥʦʧʢʝ. ɼʣʷ ʚʳʙʨʘʥʥʦʛʦ ʜʝʡʩʪʚʠʷ 
ʤʘʩʪʝʨ ʩʦʟʜʘʝʪ ʚʩʪʨʦʝʥʥʳʡ ʤʘʢʨʦʩ ʠ ʩʚʷʟʳʚʘʝʪ ʝʛʦ ʩ ʩʦʙʳʪʠʝʤ ʅʘʞʘʪʠʝ 

ʢʥʦʧʢʠ (On Click). ʌʦʨʤʳ ʩ ʢʦʤʘʥʜʥʳʤʠ ʢʥʦʧʢʘʤʠ, ʩʚʷʟʘʥʥʳʤʠ ʩ ʤʘʢʨʦ-
ʩʘʤʠ, ʧʦʟʚʦʣʷʶʪ ʨʝʘʣʠʟʦʚʘʪʴ ʫʜʦʙʥʳʡ ʠʥʪʝʨʬʝʡʩ ʧʦʣʴʟʦʚʘʪʝʣʷ ʜʣʷ 

ʫʧʨʘʚʣʝʥʠʷ ʧʨʠʣʦʞʝʥʠʝʤ. 
ʄʘʩʪʝʨ ʧʦ ʘʥʘʣʠʟʫ ʪʘʙʣʠʮ (Table Analyzer Wizard) ʧʦʟʚʦʣʷʝʪ ʚʳʧʦʣ-

ʥʠʪʴ ʥʦʨʤʘʣʠʟʘʮʠʶ ʜʘʥʥʳʭ ʙʘʟʳ. ʄʘʩʪʝʨ ʨʘʟʜʝʣʷʝʪ ʥʝʥʦʨʤʘʣʠʟʦʚʘʥ-

ʥʫʶ ʪʘʙʣʠʮʫ ʩ ʜʫʙʣʠʨʦʚʘʥʥʳʤʠ ʜʘʥʥʳʤʠ ʥʘ ʜʚʝ ʠʣʠ ʥʝʩʢʦʣʴʢʦ ʪʘʙʣʠʮ 
ʤʝʥʴʰʝʛʦ ʨʘʟʤʝʨʘ, ʚ ʢʦʪʦʨʳʭ ʜʘʥʥʳʝ ʩʦʭʨʘʥʷʶʪʩʷ ʙʝʟ ʧʦʚʪʦʨʝʥʠʡ. ɺʳ-


