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ʆʪ ʘʚʪʦʨʦʚ 

 

ʉʝʛʦʜʥʷ ʩʦʚʝʨʰʝʥʥʦ ʷʩʥʦ, ʯʪʦ ʤʠʨ ʩʪʘʥʦʚʠʪʩʷ ʚʩʝ ʙʦʣʝʝ ʟʘʚʠʩʠʤʳʤ ʦʪ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʠ ʙʫʜʫʱʝʝ ʥʝʠʟʙʝʞʥʦ ʧʦʪʨʝʙʫʝʪ ʦʪ ʧʝʜʘʛʦʛʦʚ 

ʙʦʣʴʰʦʛʦ ʟʘʧʘʩʘ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʟʥʘʥʠʡ, ʚʢʣʶʯʘʷ ʠ ʚʣʘʜʝʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤʠ 

ʪʝʭʥʦʣʦʛʠʷʤʠ. ʀʥʬʦʨʤʘʮʠʦʥʥʦ-ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʦʪʢʨʳʚʘʶʪ ʧʝʨʝʜ 

ʯʝʣʦʚʝʯʝʩʢʪʚʦʤ ʦʛʨʦʤʥʳʝ ʧʝʨʩʧʝʢʪʠʚʳ.  

ʇʝʨʝʭʦʜ ʦʙʱʝʩʪʚʘ ʦʪ ʠʥʜʫʩʪʨʠʘʣʴʥʦʡ ʢ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʪʘʜʠʠ ʨʘʟʚʠʪʠʷ 

ʧʨʠʚʦʜʠʪ ʢ ʢʘʯʝʩʪʚʝʥʥʦʤʫ ʠʟʤʝʥʝʥʠʶ ʩʦʜʝʨʞʘʥʠʷ ʩʨʝʜʥʝʛʦ ʠ ʚʳʩʰʝʛʦ 

ʦʙʨʘʟʦʚʘʥʠʷ, ʢʦʪʦʨʳʝ ʩʪʘʥʦʚʷʪʩʷ çʪʦʯʢʦʡ ʦʧʦʨʳè, ʧʨʝʦʙʨʘʟʫʶʱʝʡ ʩʦʚʨʝʤʝʥʥʳʡ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʡ ʤʠʨ. ʀʩʩʣʝʜʦʚʘʥʠ ̫ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-

ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʝ  ʪʝʭʥʦʣʦʛʠʠ ʷʚʣʷʶʪʩʷ ʩʪʨʘʪʝʛʠʯʝʩʢʠ ʚʘʞʥʦʡ ʦʪʨʘʩʣʴʶ, 

ʚʣʠʷʶʱʝʡ ʥʘ ʚʩʝ ʩʪʦʨʦʥʳ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʩʦʚʨʝʤʝʥʥʦʛʦ ʦʙʱʝʩʪʚʘ. 

ʉʪʨʝʤʠʪʝʣʴʥʦʝ ʨʘʟʚʠʪʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʦʙʱʝʩʪʚʘ, ʧʦʷʚʣʝʥʠʝ ʠ ʰʠʨʦʢʦʝ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʤʦʙʠʣʴʥʳʭ ʫʩʪʨʦʡʩʪʚ, ʪʝʭʥʦʣʦʛʠʡ ʤʫʣʴʪʠʤʝʜʠʘ, ʵʣʝʢʪʨʦʥʥʳʭ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʨʝʩʫʨʩʦʚ, ʩʝʪʝʚʳʭ ʪʝʭʥʦʣʦʛʠʡ  ʪʨʝʙʫʶʪ ʧʝʨʝʩʤʦʪʨʘ ʩʦʜʝʨʞʘʥʠʷ 

ʦʙʱʝʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʜʠʩʮʠʧʣʠʥʳ çʀʥʬʦʨʤʘʪʠʢʘè ʚ ʚʫʟʘʭ ʈʂ. ʅʝʦʙʭʦʜʠʤʦ 

ʫʯʠʪʳʚʘʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ (ʀʊ) ʚ ʢʘʯʝʩʪʚʝ ʩʨʝʜʩʪʚ 

ʦʙʫʯʝʥʠʷ, ʦʙʱʝʥʠʷ, ʚʦʩʧʠʪʘʥʠʷ, ʠʥʪʝʛʨʘʮʠʠ ʚ ʤʠʨʦʚʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ. 

ʉʦʚʦʢʫʧʥʦʩʪʴ ʪʨʘʜʠʮʠʦʥʥʳʭ ʠ ʩʦʚʨʝʤʝʥʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʚʥʝʜʨʝʥʠʷ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʩʦʟʜʘʝʪ ʧʨʝʜʧʦʩʳʣʢʠ ʜʣʷ ʚʚʝʜʝʥʠʷ ʥʦʚʦʡ 

ʜʠʩʮʠʧʣʠʥʳ çʀʥʬʦʨʤʘʮʠʦʥʥʦ-ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠè (Information and 

Communication Technologies ï ʜʘʣʝʝ ICT).  

ʋʯʝʙʥʠʢ çʀʥʬʦʨʤʘʮʠʦʥʥʦ-ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠè ʧʦʟʥʘʢʦʤʠʪ 

ʩʪʫʜʝʥʪʦʚ ʩ ʦʩʥʦʚʥʳʤʠ ʥʘʧʨʘʚʣʝʥʠʷʤʠ ʪʝʭʥʦʣʦʛʠʡ ʜʣʷ ʣʠʯʥʦʩʪʥʦ-

ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʛʦ ʨʘʟʚʠʪʠʷ ʚ ʫʩʣʦʚʠʷʭ ʩʦʚʨʝʤʝʥʥʦʛʦ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʤʠʨʘ. ʕʪʦ 

ʩʪʘʥʦʚʠʪʩʷ ʚʦʟʤʦʞʥʳʤ ʪʦʣʴʢʦ ʧʨʠ ʫʩʣʦʚʠʠ ʢʦʤʧʣʝʢʩʥʦʛʦ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʛʦ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩʦʜʝʨʞʘʥʠʷ ʦʙʨʘʟʦʚʘʥʠʷ ʚ hʢʦʣʝ ʠ ʚʳʩʰʝʤ ʫʯʝʙʥʦʤ ʟʘʚʝʜʝʥʠʠ ʧʦ 

ʢʦʤʧʝʪʝʥʮʠʷʤ ʚ ʦʙʣʘʩʪʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ. 

ʆʩʦʙʝʥʥʦʩʪʴʶ ʫʯʝʙʥʠʢʘ çʀʥʬʦʨʤʘʮʠʦʥʥʦ-ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠè 

ʩʪʘʣʦ ʚʚʝʜʝʥʠʝ ʪʘʢʠʭ ʥʘʧʨʘʚʣʝʥʠʡ, ʢʘʢ SMARTïʪʝʭʥʦʣʦʛʠʠ, ʦʙʣʘʯʥʳʝ 

ʚʳʯʠʩʣʝʥʠʷ, ʵʣʝʢʪʨʦʥʥʘʷ ʢʦʤʤʝʨʮʠʷ, ʙʦʣʴʰʠʝ ʜʘʥʥʳʝ, ʤʦʙʠʣʴʥʳʝ ʧʨʠʣʦʞʝʥʠʷ, 

ʙʳʩʪʨʘʷ ʨʘʟʨʘʙʦʪʢʘ ʚʝʙ-ʩʘʡʪʦʚ ʥʘ ʦʩʥʦʚʝ CMS ʠ ʜʨ. ɺ ʙʳʩʪʨʦ ʠʟʤʝʥʷʶʱʝʤʩʷ ʤʠʨʝ 

ʙʦʣʴʰʠʥʩʪʚʫ ʧʨʦʛʨʘʤʤʠʩʪʦʚ ʥʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʩʦʟʜʘʚʘʪʴ ʧʨʦʛʨʘʤʤʫ ʩ ʥʫʣʷ, 

ʥʝʜʦʩʪʘʪʦʯʥʦ ʚʣʘʜʝʥʠʷ ʙʘʟʦʚʳʤʠ ʷʟʳʢʘʤʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ. ʈʳʥʦʢ ʪʨʝʙʫʝʪ 

ʰʠʨʦʢʠʭ ʟʥʘʥʠʡ ʠ ʙʳʩʪʨʳʭ ʨʘʟʨʘʙʦʪʦʢ ʥʘ ʦʩʥʦʚʝ ʛʦʪʦʚʳʭ ʨʝʰʝʥʠʡ. ʂʘʞʜʳʡ, 

ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʩʧʝʮʠʘʣʴʥʦʩʪʠ, ʩʝʛʦʜʥʷ ʤʦʞʝʪ ʨʘʟʨʘʙʘʪʳʚʘʪʴ ʩʚʦʝ ʧʨʦʛʨʘʤʤʥʦʝ 

ʦʙʝʩʧʝʯʝʥʠʝ, ʦʧʠʨʘʷʩʴ ʥʘ ʙʘʟʦʚʳʝ ʧʨʦʛʨʘʤʤʳ. ʋʯʝʙʥʠʢ ʧʦʤʦʞʝʪ ʨʘʟʦʙʨʘʪʴʩʷ ʚ 

ʤʠʨʝ ʩʦʚʨʝʤʝʥʥʳʭ ʀʂʊ ʠ ʥʘʡʪʠ ʠʥʩʪʨʫʤʝʥʪʳ, ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʨʝʰʝʥʠʷ 

ʢʦʥʢʨʝʪʥʳʭ ʟʘʜʘʯ. 

ʋʯʝʙʥʠʢ ʩʦʩʪʘʚʣʝʥ ʧʦ ʪʠʧʦʚʦʡ ʫʯʝʙʥʦʡ ʧʨʦʛʨʘʤʤʝ ʜʣʷ ʦʙʱʝʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ 

ʜʠʩʮʠʧʣʠʥʳ çʀʥʬʦʨʤʘʮʠʦʥʥʦ-ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠè ʠ ʨʝʢʦʤʝʥʜʫʝʪʩʷ 

ʜʣʷ ʩʪʫʜʝʥʪʦʚ ʚʩʝʭ ʬʦʨʤ ʦʙʫʯʝʥʠʷ ʧʦ ʚʩʝʤ ʩʧʝʮʠʘʣʴʥʦʩʪʷʤ. 

 ʇʨʘʢʪʠʯʝʩʢʠʝ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʚʳʧʦʣʥʝʥʠʶ ʣʘʙʦʨʘʪʦʨʥʳʭ ʨʘʙʦʪ ʧʦ 

ʜʠʩʮʠʧʣʠʥʝ çʀʥʬʦʨʤʘʮʠʦʥʥʦ-ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠè ʠʟʣʦʞʝʥʳ ʚ 

ʦʪʜʝʣʴʥʦʤ ʫʯʝʙʥʦʤ ʧʦʩʦʙʠʠ.  
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ɻʃɸɺɸ 1 ʆʉʅʆɺʅʓɽ ʅɸʇʈɸɺʃɽʅʀʗ ʈɸɿɺʀʊʀʗ ʀʂʊ. 

ʉʊɸʅɼɸʈʊʀɿɸʎʀʗ ɺ ʀʂʊ 

1.1 ʆʧʨʝʜʝʣʝʥʠʝ ʀʂʊ 

ʏʪʦ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʝ 

ʪʝʭʥʦʣʦʛʠʠ (ʀʂʊ) ʠ ʢʘʢʠʤ ʷʚʣʷʝʪʩʷ ʩʦʚʨʝʤʝʥʥʦʝ ʧʦʥʠʤʘʥʠʝ ʠʭ 

ʚʦʟʤʦʞʥʦʩʪʝʡ? ʀʂʊ ʠʤʝʶʪ ʤʥʦʛʦ ʚʘʨʠʘʥʪʦʚ ʦʧʨʝʜʝʣʝʥʠʡ ʚ ʣʠʪʝʨʘʪʫʨʝ ʧʦ 

ʨʘʟʚʠʪʠʶ ï ʟʘʯʘʩʪʫʶ ʵʪʦ ʤʦʞʝʪ ʚʳʟʚʘʪʴ ʧʫʪʘʥʠʮʫ. ʏʘʩʪʦ ʪʝʨʤʠʥ çʀʂʊè 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʦʧʠʩʘʥʠʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʢʦʤʧʴʶʪʝʨʦʚ ʠ ʀʥʪʝʨʥʝʪʘ. ʀʥʦʛʜʘ 

ʪʝʨʤʠʥ çʀʂʊè ʘʩʩʦʮʠʠʨʫʝʪʩʷ ʩ ʥʘʠʙʦʣʝʝ ʩʣʦʞʥʳʤʠ ʠ ʜʦʨʦʛʦʩʪʦʷʱʠʤʠ 

ʢʦʤʧʴʶʪʝʨʥʳʤʠ ʪʝʭʥʦʣʦʛʠʷʤʠ, ʘ ʚ ʜʨʫʛʠʭ ʩʣʫʯʘʷʭ ï ʩ ʪʨʘʜʠʮʠʦʥʥʳʤʠ 

ʪʝʭʥʦʣʦʛʠʷʤʠ, ʪʘʢʠʤʠ ʢʘʢ ʨʘʜʠʦ, ʪʝʣʝʚʠʜʝʥʠʝ ʠ ʪʝʣʝʬʦʥʠʷ, ʢʦʪʦʨʳʝ ʙʫʜʫʪ 

ʨʘʩʩʤʦʪʨʝʥʳ ʥʘʤʠ ʜʘʣʝʝ. ʆʧʨʝʜʝʣʝʥʠʝ ʀʂʊ ʰʠʨʦʢʦ ʚʘʨʴʠʨʫʝʪʩʷ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʢʦʥʪʝʢʩʪʘ ʠ ʫʩʣʦʚʠʡ ʧʨʠʤʝʥʝʥʠʷ.  

ʈʦʣʴ, ʫʜʝʣʷʝʤʘʷ ʀʂʊ, ʢʘʢ ʧʨʘʚʠʣʦ, ʩʚʦʜʠʪʩʷ ʢ ʜʚʫʤ ʥʘʧʨʘʚʣʝʥʠʷʤ 

(ʧʦʜʭʦʜʘʤ): 

- ʀʂʊ ʚ ʢʘʯʝʩʪʚʝ ʩʝʢʪʦʨʘ ʧʨʦʠʟʚʦʜʩʪʚʘ. ɼʘʥʥʳʡ ʧʦʜʭʦʜ ʧʦʜʨʘʟʫʤʝʚʘʝʪ 

ʧʦʣʠʪʠʢʫ ʫʩʠʣʝʥʠʷ ʠ/ʠʣʠ ʨʘʟʚʠʪʠʷ ʧʨʦʠʟʚʦʜʩʪʚ, ʩʚʷʟʘʥʥʳʭ ʩ ʀʂʊ; 

- ʀʂʊ ʚ ʮʝʣʷʭ ʨʘʟʚʠʪʠʷ (ʀʂʊʈ) ʠ ʚ ʢʘʯʝʩʪʚʝ ʢʘʪʘʣʠʟʘʪʦʨʘ ʩʦʮʠʘʣʴʥʦ-

ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ. ʕʪʦʪ ʧʦʜʭʦʜ ʧʨʝʜʧʦʣʘʛʘʝʪ ʧʨʠʥʷʪʠʝ ʦʙʱʝʡ 

ʩʪʨʘʪʝʛʠʠ, ʟʘʪʨʘʛʠʚʘʶʱʝʡ ʙʦʣʴʰʦʝ ʯʠʩʣʦ ʩʝʢʪʦʨʦʚ ʵʢʦʥʦʤʠʢʠ ʩ ʮʝʣʴʶ 

ʤʘʢʩʠʤʘʣʴʥʦʡ ʠʥʬʦʨʤʘʪʠʟʘʮʠʠ ʵʢʦʥʦʤʠʢʠ ʠ ʦʙʱʝʩʪʚʘ. 

ʄʥʦʛʠʝ ʩʪʨʘʥʳ ʩʦʟʜʘʣʠ ʦʨʛʘʥʠʟʘʮʠʠ ʧʦ ʧʨʦʜʚʠʞʝʥʠʶ ʀʂʊ, ʪʘʢ ʢʘʢ 

ʩʫʱʝʩʪʚʫʶʪ ʦʧʘʩʝʥʠʷ, ʯʪʦ ʝʩʣʠ ʤʝʥʝʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠ ʨʘʟʚʠʪʳʝ ʨʝʛʠʦʥʳ ʥʝ 

ʙʫʜʫʪ ʠʤʝʪʴ ʰʘʥʩ ʥʘʚʝʨʩʪʘʪʴ ʫʧʫʱʝʥʥʦʝ, ʪʦ ʧʦʚʳʰʝʥʠʝ ʪʝʭʥʠʯʝʩʢʦʛʦ 

ʧʨʦʛʨʝʩʩʘ ʚ ʨʘʟʚʠʪʳʭ ʩʪʨʘʥʘʭ ʧʦʩʣʫʞʠʪ, ʣʠʰʴ ʫʩʠʣʝʥʠʝʤ ʫʞʝ ʩʫʱʝʩʪʚʫʶʱʠʭ 

ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʨʘʟʣʠʯʠʡ ʤʝʞʜʫ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠ ʦʩʥʘʱʝʥʥʳʤʠ ʠ ʥʝ 

ʦʩʥʘʱʝʥʥʳʤʠ ʨʝʛʠʦʥʘʤʠ.  

ɺ ʫʪʚʝʨʞʜʝʥʥʦʡ ʧʨʠʢʘʟʦʤ ʄʠʥʠʩʪʨʘ ʪʨʘʥʩʧʦʨʪʘ ʠ ʢʦʤʤʫʥʠʢʘʮʠʡ 

ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ ʦʪ 30 ʩʝʥʪʷʙʨʷ 2013 ʛʦʜʘ ʆʪʨʘʩʣʝʚʦʡ ʨʘʤʢʝ 

ʢʚʘʣʠʬʠʢʘʮʠʡ, ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ (ʀʂʊ) 

ʦʧʨʝʜʝʣʷʶʪʩʷ ʢʘʢ ʩʦʚʦʢʫʧʥʦʩʪʴ ʧʨʝʜʧʨʠʷʪʠʡ ʠ ʦʨʛʘʥʠʟʘʮʠʡ, 

ʦʩʫʱʝʩʪʚʣʷʶʱʠʭ ʚʠʜʳ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʩʚʷʟʘʥʥʳʝ ʩ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʝʤ, ʧʨʦʠʟʚʦʜʩʪʚʦʤ ʠ ʪʦʨʛʦʚʣʝʡ ʩʨʝʜʩʪʚʘʤʠ ʧʨʦʛʨʘʤʤʥʦʛʦ 

ʦʙʝʩʧʝʯʝʥʠʷ, ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʪʝʭʥʠʢʠ, ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ, 

ʙʳʪʦʚʦʡ ʵʣʝʢʪʨʦʥʠʢʠ ʠ ʝʝ ʢʦʤʧʦʥʝʥʪʦʚ, ʘ ʪʘʢʞʝ ʩ ʩʠʩʪʝʤʥʦʡ ʠʥʪʝʛʨʘʮʠʝʡ, ʩ 

ʧʨʝʜʦʩʪʘʚʣʝʥʠʝʤ ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʫʛ.  

ʇʦ ʜʘʥʥʳʤ ɽʚʨʦʧʝʡʩʢʦʡ ʢʦʤʠʩʩʠʠ, ʚʘʞʥʦʩʪʴ ʀʂʊ ʟʘʢʣʶʯʘʝʪʩʷ ʥʝ 

ʩʪʦʣʴʢʦ ʚ ʩʘʤʠʭ ʪʝʭʥʦʣʦʛʠʷʭ, ʩʢʦʣʴʢʦ ʚ ʠʭ ʩʧʦʩʦʙʥʦʩʪʠ ʩʦʟʜʘʪʴ ʙʦʣʝʝ 

ʰʠʨʦʢʠʡ ʜʦʩʪʫʧ ʢ ʠʥʬʦʨʤʘʮʠʠ ʠ ʢʦʤʤʫʥʠʢʘʮʠʷʤ ʩʨʝʜʠ ʥʘʩʝʣʝʥʠʷ, ʥʝ 

ʧʦʣʫʯʘʶʱʝʛʦ ʫʩʣʫʛʠ ʚ ʜʦʣʞʥʦʤ ʦʙʲʝʤʝ ʠʣʠ ʢʘʯʝʩʪʚʝ. ʅʘ ʤʝʞʜʫʥʘʨʦʜʥʦʤ 
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ʫʨʦʚʥʝ ʆʨʛʘʥʠʟʘʮʠʷ ʆʙʲʝʜʠʥʝʥʥʳʭ ʅʘʮʠʡ ʘʢʪʠʚʥʦ ʧʨʦʜʚʠʛʘʝʪ ʀʂʊʈ ʚ 

ʢʘʯʝʩʪʚʝ ʩʨʝʜʩʪʚʘ ʧʨʝʦʜʦʣʝʥʠʷ ʮʠʬʨʦʚʦʛʦ ʨʘʟʨʳʚʘ. ʂʨʦʤʝ ʵʪʦʛʦ, ʜʣʷ ʷʩʥʦʩʪʠ 

ʙʳʣʦ ʙʳ ʧʦʣʝʟʥʦ ʧʨʠʥʷʪʴ ʦʧʨʝʜʝʣʝʥʠʷ, ʧʨʝʜʣʦʞʝʥʥʳʝ ʚ ʇʨʦʛʨʘʤʤʝ ʨʘʟʚʠʪʠʷ 

ʆʆʅ (ʇʈʆʆʅ) ʚ 2003 ʛʦʜʫ.  

ʀʂʊ, ʚ ʦʩʥʦʚʥʦʤ, ʷʚʣʷʶʪʩʷ ʠʥʩʪʨʫʤʝʥʪʘʨʠʝʤ ʧʦ ʦʙʨʘʙʦʪʢʝ ʠʥʬʦʨʤʘʮʠʠ 

ï ʵʪʦ ʰʠʨʦʢʠʡ ʥʘʙʦʨ ʪʦʚʘʨʦʚ, ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʠ ʫʩʣʫʛ, ʢʦʪʦʨʳʝ 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʭʨʘʥʝʥʠʷ, ʦʙʨʘʙʦʪʢʠ, ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʠ 

ʦʙʤʝʥʘ ʠʥʬʦʨʤʘʮʠʝʡ. ʆʥʠ ʪʘʢʞʝ ʚʢʣʶʯʘʶʪ ʚ ʩʝʙʷ çʩʪʘʨʳʝè ʀʂʊ, ʪʘʢʠʝ ʢʘʢ 

ʨʘʜʠʦ, ʪʝʣʝʚʠʜʝʥʠʝ ʠ ʪʝʣʝʬʦʥ, ʠ çʥʦʚʳʝè ʀʂʊ: ʢʦʤʧʴʶʪʝʨʳ, ʩʧʫʪʥʠʢʦʚʳʝ 

ʩʠʩʪʝʤʳ ʠ ʙʝʩʧʨʦʚʦʜʥʳʝ ʪʝʭʥʦʣʦʛʠʠ, ʘ ʪʘʢʞʝ ʀʥʪʝʨʥʝʪ. ʈʘʟʥʦʦʙʨʘʟʥʳʝ 

ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʝ ʩʨʝʜʩʪʚʘ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʧʦʩʦʙʥʳ ʨʘʙʦʪʘʪʴ ʚʤʝʩʪʝ, ʠ 

ʚ ʢʦʤʧʣʝʢʩʝ ʦʥʠ ʩʦʩʪʘʚʣʷʶʪ ʥʘʰ çʩʝʪʝʚʦʡ ʤʠʨè, ʛʠʛʘʥʪʩʢʫʶ ʩʪʨʫʢʪʫʨʫ 

ʦʙʲʝʜʠʥʝʥʥʳʭ ʪʝʣʝʬʦʥʥʳʭ ʩʝʪʝʡ, ʩʪʘʥʜʘʨʪʠʟʦʚʘʥʥʳʝ ʢʦʤʧʴʶʪʝʨʥʳʝ 

ʘʧʧʘʨʘʪʥʳʝ ʩʨʝʜʩʪʚʘ, ʀʥʪʝʨʥʝʪ, ʨʘʜʠʦ ʠ ʪʝʣʝʚʠʜʝʥʠʝ. ʉ ʧʦʤʦʱʴʶ ʵʪʠʭ 

ʢʦʤʧʦʥʝʥʪʦʚ ʣʝʛʢʦ ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʜʦʩʪʫʧ ʚ ʣʶʙʫʶ ʪʦʯʢʫ ʟʝʤʥʦʛʦ ʰʘʨʘ. 

ʀʥʬʦʨʤʘʮʠʦʥʥʦ-ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ (ʜʘʣʝʝ ʀʂʊ) ʚ ʜʘʥʥʦʡ 

ʜʠʩʮʠʧʣʠʥʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʢʘʢ ʩʦʚʨʝʤʝʥʥʳʝ ʤʝʪʦʜʳ ʠ ʩʨʝʜʩʪʚʘ 

ʢʦʤʤʫʥʠʢʘʮʠʠ ʣʶʜʝʡ ʚ ʦʙʳʯʥʦʡ ʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʩ 

ʧʦʤʦʱʴʶ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʜʣʷ ʧʦʠʩʢʘ, ʩʙʦʨʘ, ʭʨʘʥʝʥʠʷ, 

ʦʙʨʘʙʦʪʢʠ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ. 

 

1.2 ɼʠʩʮʠʧʣʠʥʘ çʀʂʊè ʠ ʝʝ ʮʝʣʠ 

ɼʠʩʮʠʧʣʠʥʘ çʀʂʊè ʩʣʫʞʠʪ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʫ ʩʪʫʜʝʥʪʦʚ 

ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʤʠʨʦʚʦʟʟʨʝʥʠʷ ʚ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʬʝʨʝ ʠ ʩʦʚʨʝʤʝʥʥʦʡ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʢʫʣʴʪʫʨʝ, ʪ.ʝ. ʫʤʝʥʠʷ ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʦ ʨʘʙʦʪʘʪʴ ʩ 

ʠʥʬʦʨʤʘʮʠʝʡ, ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦ ʠʩʧʦʣʴʟʫʷ ʝʝ ʜʣʷ ʧʦʣʫʯʝʥʠʷ, ʦʙʨʘʙʦʪʢʠ, 

ʧʝʨʝʜʘʯʠ ʠ ʭʨʘʥʝʥʠʷ. 

ʎʝʣʴ ʧʨʝʧʦʜʘʚʘʥʠʷ ʜʘʥʥʦʡ ʜʠʩʮʠʧʣʠʥʳ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʦʚʣʘʜʝʥʠʠ 

ʩʪʫʜʝʥʪʘʤʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤʠ ʠ ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʤʠ ʢʦʤʧʝʪʝʥʮʠʷʤʠ, 

ʢʦʪʦʨʳʝ ʜʘʜʫʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʣʴʟʦʚʘʪʴʩʷ ʩʦʚʨʝʤʝʥʥʳʤʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤʠ 

ʪʝʭʥʦʣʦʛʠʷʤʠ ʚ ʨʘʟʣʠʯʥʳʭ ʦʙʣʘʩʪʷʭ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, 

ʥʘʫʯʥʦʡ ʠ ʧʨʘʢʪʠʯʝʩʢʦʡ ʨʘʙʦʪʝ, ʜʣʷ ʩʘʤʦʦʙʨʘʟʦʚʘʥʠʷ ʠ ʜʨʫʛʠʭ ʮʝʣʝʡ. ʅʘʨʷʜʫ 

ʩ ʧʨʘʢʪʠʯʝʩʢʦʡ ʮʝʣʴʶ, ʢʫʨʩ ʨʝʘʣʠʟʫʝʪ ʠ ʚʦʩʧʠʪʘʪʝʣʴʥʳʝ ʮʝʣʠ, ʩʧʦʩʦʙʩʪʚʫʷ 

ʨʘʩʰʠʨʝʥʠʶ ʢʨʫʛʦʟʦʨʘ ʩʪʫʜʝʥʪʦʚ, ʧʦʚʳʰʝʥʠʶ ʠʭ ʦʙʱʝʡ ʢʫʣʴʪʫʨʳ, 

ʦʙʨʘʟʦʚʘʥʥʦʩʪʠ ʠ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ.  

ʅʘʟʥʘʯʝʥʠʝʤ ʜʘʥʥʦʡ ʜʠʩʮʠʧʣʠʥʳ ʷʚʣʷʝʪʩʷ ʧʦʜʛʦʪʦʚʢʘ 

ʚʳʩʦʢʦʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʭ ʩʧʝʮʠʘʣʠʩʪʦʚ, ʚʣʘʜʝʶʱʠʭ ʥʘʚʳʢʘʤʠ ʧʨʠʤʝʥʝʥʠʷ 

ʩʦʚʨʝʤʝʥʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʦʙʣʘʩʪʠ ʠ ʦʙʳʯʥʦʡ ʞʠʟʥʠ. ʇʨʝʜʤʝʪ ʥʝ ʬʦʢʫʩʠʨʫʝʪʩʷ 

ʧʦʜʨʦʙʥʦ ʥʘ ʦʜʥʦʤ ʢʘʢʦʤ-ʪʦ ʘʩʧʝʢʪʝ, ʜʣʷ ʪʦʛʦ ʯʪʦʙʳ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ 

ʣʫʯʰʝʤʫ ʧʦʥʠʤʘʥʠʶ ʪʦʛʦ, ʢʘʢ ʀʂʊ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʣʷ ʩʦʮʠʘʣʴʥʦ-

ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ. ʅʘʨʷʜʫ ʩ ʵʪʠʤ, ʦʜʥʘ ʠʟ ʟʘʜʘʯ ʜʘʥʥʦʡ ʜʠʩʮʠʧʣʠʥʳ  
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ï ʦʩʥʘʩʪʠʪʴ ʩʪʫʜʝʥʪʦʚ ʨʘʟʣʠʯʥʳʭ ʩʧʝʮʠʘʣʴʥʦʩʪʝʡ, ʦʪ ʪʝʭʥʠʯʝʩʢʠʭ ʜʦ 

ʩʦʮʠʘʣʴʥʳʭ ʥʘʫʢ, ʧʦʥʠʤʘʥʠʝʤ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʀʂʊ ʜʣʷ 

ʜʦʩʪʠʞʝʥʠʷ ʮʝʣʝʡ ʠ ʫʜʦʚʣʝʪʚʦʨʝʥʠʷ ʧʦʪʨʝʙʥʦʩʪʝʡ ʨʘʟʚʠʪʠʷ ʩʪʨʘʥʳ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʟʫʯʝʥʠʷ ʜʠʩʮʠʧʣʠʥʳ çʀʂʊè ʩʪʫʜʝʥʪ ʙʫʜʝʪ 

ʟʥʘʪʴ: 

- ʦʩʥʦʚʳ ʜʣʷ ʧʦʥʠʤʘʥʠʷ ʧʨʦʮʝʩʩʘ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ; 

- ʨʦʣʴ ʠʥʬʦʨʤʘʮʠʠ ʠ ʀʂʊ ʚ ʧʨʦʮʝʩʩʘʭ ʨʘʟʚʠʪʠʷ ʦʙʱʝʩʪʚʘ; 

- ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʜʘʥʥʳʭ ʚ ʢʦʤʧʴʶʪʝʨʥʳʭ ʩʠʩʪʝʤʘʭ;  

- ʦʩʥʦʚʳ ʦʧʝʨʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ: DOS, Windows, Unix, Linux, Mac OS; 

- ʧʦʥʷʪʠʷ ʵʣʝʢʪʨʦʥʥʳʭ ʪʘʙʣʠʮ ʠ ʩʧʦʩʦʙʳ ʚʠʟʫʘʣʠʟʘʮʠʠ ʜʘʥʥʳʭ ʩ 

ʧʦʤʦʱʴʶ ʜʠʘʛʨʘʤʤ; 

- ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʙʘʟʘʤʠ ʜʘʥʥʳʭ; 

- ʘʨʭʠʪʝʢʪʫʨʫ ʉʋɹɼ, ʦʩʥʦʚʳ ʷʟʳʢʘ SQL, ʥʘʧʨʘʚʣʝʥʠʷ ʨʘʟʚʠʪʠʷ ʉʋɹɼ; 

- ʦʩʥʦʚʳ ʣʦʢʘʣʴʥʳʭ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʩʝʪʝʡ ʠ ʛʣʦʙʘʣʴʥʳʭ ʩʝʪʝʡ; 

- ʦʩʥʦʚʳ ʩʦʮʠʘʣʴʥʳʭ ʩʝʪʝʡ, ʠʭ ʘʨʭʠʪʝʢʪʫʨʫ ʠ ʧʨʝʜʩʪʘʚʣʝʥʠʝ;  

- ʦʩʥʦʚʳ ʟʘʱʠʪʳ ʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠʥʬʦʨʤʘʮʠʠ ʚ ʀʂʊ, ʧʦʥʷʪʠʷ  

ʠʜʝʥʪʠʬʠʢʘʮʠʷ, ʘʫʪʝʥʪʠʬʠʢʘʮʠʷ, ʫʧʨʘʚʣʝʥʠʝ ʜʦʩʪʫʧʦʤ, ʧʨʦʪʦʢʦʣʠʨʦʚʘʥʠʝ ʠ 

ʘʫʜʠʪ, ʰʠʬʨʦʚʘʥʠʝ, ʢʦʥʪʨʦʣʴ ʮʝʣʦʩʪʥʦʩʪʠ; 

 - ʦʩʥʦʚʳ ʚʝʙ-ʪʝʭʥʦʣʦʛʠʡ, ʩʦʟʜʘʥʠʷ ʚʝʙ-ʩʪʨʘʥʠʮ; 

- ʠʥʩʪʨʫʤʝʥʪʳ ʛʨʘʬʠʯʝʩʢʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ, ʬʦʨʤʳ 

ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʧʨʦʮʝʩʩʦʚ ʦʙʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʠ, ʧʦʥʷʪʠʝ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʘ; 

- ʧʦʥʷʪʠʝ ʯʝʣʦʚʝʢʦ-ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ, ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ 

ʠʥʪʝʨʬʝʡʩ;  

- ʦʩʥʦʚʳ ʤʫʣʴʪʠʤʝʜʠʡʥʳʭ  ʪʝʭʥʦʣʦʛʠʡ, ʠʥʩʪʨʫʤʝʥʪʳ ʘʫʜʠʦ ʠ ʚʠʜʝʦ; 

- ʦʩʥʦʚʳ SMART-ʪʝʭʥʦʣʦʛʠʡ ʠ ʦʙʣʘʯʥʳʭ ʪʝʭʥʦʣʦʛʠʡ; 

- ʦʩʥʦʚʥʳʝ ʧʦʥʷʪʠʷ ʵʣʝʢʪʨʦʥʥʦʛʦ ʙʠʟʥʝʩʘ ʠ ʵʣʝʢʪʨʦʥʥʦʡ ʢʦʤʤʝʨʮʠʠ, 

ʵʣʝʢʪʨʦʥʥʦʛʦ ʧʨʘʚʠʪʝʣʴʩʪʚʘ ʠ ʵʣʝʢʪʨʦʥʥʦ-ʮʠʬʨʦʚʦʡ ʧʦʜʧʠʩʠ; 

- ʦʩʥʦʚʳ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʠ ʧʝʨʩʧʝʢʪʠʚʳ ʨʘʟʚʠʪʠʷ ʀʂʊ. 

 

ʫʤʝʪʴ: 

- ʠʩʧʦʣʴʟʦʚʘʪʴ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʨʝʩʫʨʩʳ ʜʣʷ ʧʦʠʩʢʘ ʠ ʭʨʘʥʝʥʠʷ 

ʠʥʬʦʨʤʘʮʠʠ;  

- ʨʘʙʦʪʘʪʴ ʚ  ʣʶʙʦʡ ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʝ;  

- ʦʙʨʘʙʘʪʳʚʘʪʴ ʪʝʢʩʪʦʚʫʶ ʠʥʬʦʨʤʘʮʠʶ; 

- ʨʘʙʦʪʘʪʴ ʩ ʵʣʝʢʪʨʦʥʥʳʤʠ ʪʘʙʣʠʮʘʤʠ, ʧʨʦʠʟʚʦʜʠʪʴ ʢʦʥʩʦʣʠʜʘʮʠʶ 

ʜʘʥʥʳʭ, ʩʪʨʦʠʪʴ ʜʠʘʛʨʘʤʤʳ; 

- ʨʘʙʦʪʘʪʴ ʩ ʤʘʢʨʦʩʘʤʠ; 

- ʨʘʙʦʪʘʪʴ  ʩ ʙʘʟʘʤʠ ʜʘʥʥʳʭ; 

- ʧʨʠʤʝʥʷʪʴ ʤʝʪʦʜʳ ʠ ʩʨʝʜʩʪʚʘ ʟʘʱʠʪʳ ʠʥʬʦʨʤʘʮʠʠ;  

- ʩʦʟʜʘʚʘʪʴ ʚʝʙ-ʩʘʡʪʳ ʥʘ ʦʩʥʦʚʝ CMS; 

- ʜʝʣʘʪʴ ʦʙʨʘʙʦʪʢʫ ʚʝʢʪʦʨʥʳʭ ʠ ʨʘʩʪʨʦʚʳʭ ʠʟʦʙʨʘʞʝʥʠʡ; 

- ʩʦʟʜʘʚʘʪʴ ʤʫʣʴʪʠʤʝʜʠʡʥʳʝ ʧʨʝʟʝʥʪʘʮʠʠ; 
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- ʧʨʠʤʝʥʷʪʴ ʨʘʟʣʠʯʥʳʝ ʬʦʨʤʳ ʵʣʝʢʪʨʦʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʜʣʷ ʨʘʩʰʠʨʝʥʠʷ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʟʥʘʥʠʡ; 

- ʨʘʙʦʪʘʪʴ ʩ ʦʙʣʘʯʥʳʤʠ ʩʝʨʚʠʩʘʤʠ ɽ-ʪʝʭʥʦʣʦʛʠʡ. 

 

ʠʤʝʪʴ ʥʘʚʳʢʠ: 

- ʧʨʠʤʝʥʝʥʠʷ ʩʦʚʨʝʤʝʥʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ ʚ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ; 

- ʧʨʠʤʝʥʝʥʠʷ ʧʨʠʤʝʨʦʚ ʀʂʊ ʚ ʩʚʦʝʡ ʩʪʨʘʥʝ ʠ ʧʦ ʦʧʨʝʜʝʣʝʥʥʦʤʫ 

ʢʦʥʪʝʢʩʪʫ. 

 

1.3 ʆʩʥʦʚʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʨʘʟʚʠʪʠʷ ʀʂʊ 

ʉʝʛʦʜʥʷ ʢʘʞʜʳʡ ʠʟ ʚʘʩ ʠʤʝʷ ʤʦʙʠʣʴʥʳʡ ʪʝʣʝʬʦʥ, ʧʣʘʥʰʝʪ ʠʣʠ 

ʧʝʨʩʦʥʘʣʴʥʳʡ ʢʦʤʧʴʶʪʝʨ (ʇʂ) ʠʤʝʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʜʦʩʪʫʧʘ ʢ ʤʠʨʫ 

ʠʥʬʦʨʤʘʮʠʠ. ʕʪʦ ʜʝʣʘʝʪʩʷ ʯʝʨʝʟ ʮʝʣʫʶ ʩʝʪʴ ʪʝʭʥʦʣʦʛʠʡ, ʧʨʠʣʦʞʝʥʠʡ, ʫʩʣʫʛ, 

ʩʚʷʟʘʥʥʳʭ ʤʝʞʜʫ ʩʦʙʦʡ ʩʝʪʴʶ ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ. ɼʣʷ 

ʢʦʥʝʯʥʦʛʦ ʧʦʣʴʟʦʚʘʪʝʣʷ ʥʝ ʠʤʝʝʪ ʟʥʘʯʝʥʠʷ, ʢʘʢ ʬʫʥʢʮʠʦʥʠʨʫʝʪ ʵʪʘ ʩʠʩʪʝʤʘ, 

ʧʦʩʢʦʣʴʢʫ ʦʥʘ ʦʙʝʩʧʝʯʠʚʘʝʪ ʪʦ, ʯʪʦ ʪʨʝʙʫʝʪʩʷ. ɼʣʷ ʩʪʫʜʝʥʪʦʚ ʰʠʨʦʢʦʝ 

ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʨʘʟʣʠʯʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʜʝʪʘʣʴʥʦʝ ʨʘʩʩʤʦʪʨʝʥʠʝ ʠʣʠ 

ʨʘʟʣʦʞʝʥʠʝ ʨʘʟʣʠʯʥʳʭ ʩʦʩʪʘʚʥʳʭ ʵʣʝʤʝʥʪʦʚ ʠʤʝʶʪ ʨʝʰʘʶʱʝʝ ʟʥʘʯʝʥʠʝ ʜʣʷ 

ʧʦʥʠʤʘʥʠʷ ʫʩʣʦʚʠʡ ʠ ʢʦʥʪʝʢʩʪʘ ʠʭ ʧʨʠʤʝʥʝʥʠʷ ʠ ʜʦʩʪʠʞʝʥʠʷ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ.  

ʇʦ ʩʫʱʝʩʪʚʫ, ʀʂʊ ʩʦʩʪʦʷʪ ʠʟ ʘʧʧʘʨʘʪʥʦʛʦ ʠ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ, 

ʢʦʪʦʨʳʝ ʟʘʧʫʩʢʘʶʪ ʘʧʧʘʨʘʪʥʳʝ ʩʨʝʜʩʪʚʘ, ʘ ʪʘʢʞʝ ʧʨʝʜʦʩʪʘʚʣʷʶʪ 

ʚʦʟʤʦʞʥʦʩʪʴ ʨʘʟʨʘʙʦʪʢʠ ʩʦʜʝʨʞʘʪʝʣʴʥʦʡ ʯʘʩʪʠ. ɺʤʝʩʪʝ ʦʥʠ ʦʙʝʩʧʝʯʠʚʘʶʪ 

ʧʨʝʜʦʩʪʘʚʣʝʥʠʝ ʫʩʣʫʛ ʧʦʣʴʟʦʚʘʪʝʣʶ ʯʝʨʝʟ ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʦʥʥʫʶ ʩʨʝʜʫ. ɺ 

ʦʩʥʦʚʝ ʚʩʝʛʦ ʧʨʦʮʝʩʩʘ ʣʝʞʠʪ ʥʘʙʦʨ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʭ ʩʨʝʜ: ʬʠʟʠʯʝʩʢʠʝ, 

ʧʦʣʠʪʠʯʝʩʢʠʝ, ʧʨʘʚʦʚʳʝ, ʥʦʨʤʘʪʠʚʥʳʝ, ʬʠʥʘʥʩʦʚʳʝ ʫʩʣʦʚʠʷ. 

ʊʨʘʜʠʮʠʦʥʥʦ ʨʘʟʣʠʯʘʶʪ ʀʂʊ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ (ʪʝʢʩʪ-

ʧʝʯʘʪʴ, ʘʫʜʠʦ-ʨʘʜʠʦ, ʘʫʜʠʦʚʠʟʫʘʣʴʥʳʝ ï Tɺ). ʅʦ ʩ 1990 ʛʦʜʘ ʪʘʢʠʝ ʨʘʟʣʠʯʠʷ 

ʩʪʘʣʠ ʨʘʟʤʳʪʳʤʠ, ʪʘʢ ʢʘʢ ʢʦʥʚʝʨʛʝʥʮʠʷ (ʠʣʠ ʩʤʝʰʠʚʘʥʠʝ) ʪʦʛʦ, ʯʪʦ ʙʳʣʦ 

ʜʠʩʢʨʝʪʥʦʡ ʤʝʜʠʘ, ʚ ʝʜʠʥʫʶ ʧʣʘʪʬʦʨʤʫ ʩʪʘʣʦ ʨʝʘʣʴʥʦʩʪʴʶ.  

ʀʂʊ ʤʦʛʫʪ ʙʳʪʴ ʚ ʰʠʨʦʢʦʤ ʩʤʳʩʣʝ ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʥʳ ʢʘʢ ʮʠʬʨʦʚʳʝ ʠ 

ʘʥʘʣʦʛʦʚʳʝ, ʩʠʥʭʨʦʥʥʳʝ ʠ ʘʩʠʥʭʨʦʥʥʳʝ. ɸʥʘʣʦʛʦʚʳʝ ʜʘʥʥʳʝ ʩʦʙʠʨʘʶʪʩʷ ʚ 

ʥʝʧʨʝʨʳʚʥʦʤ ʨʝʞʠʤʝ, ʪʦʛʜʘ ʢʘʢ ʮʠʬʨʦʚʳʝ ʫʩʪʨʦʡʩʪʚʘ çʯʠʪʘʶʪè ʘʥʘʣʦʛʦʚʳʝ 

ʜʘʥʥʳʝ ʚ ʚʠʜʝ ʥʫʣʝʡ ʠ ʝʜʠʥʠʮ. ɹʦʣʝʝ ʩʪʘʨʳʝ ʩʠʩʪʝʤʳ ʪʝʣʝʚʠʟʠʦʥʥʦʛʦ ʠ 

ʨʘʜʠʦʚʝʱʘʥʠʷ, ʪʘʢʞʝ ʢʘʢ ʚʠʜʝʦʢʘʩʩʝʪʥʳʝ ʤʘʛʥʠʪʦʬʦʥʳ, ʧʨʝʜʩʪʘʚʣʷʣʠ ʩʦʙʦʡ 

ʘʥʘʣʦʛʦʚʳʝ ʫʩʪʨʦʡʩʪʚʘ. ʅʦ ʜʘʥʥʳʝ ʘʧʧʘʨʘʪʥʳʝ ʩʨʝʜʩʪʚʘ ʙʳʩʪʨʦ 

ʧʨʝʚʨʘʪʠʣʠʩʴ ʚ ʮʠʬʨʦʚʳʝ, ʠ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʠʥʬʦʨʤʘʮʠʷ, ʟʘʧʠʩʘʥʥʘʷ ʥʘ 

ʥʠʭ, ʤʦʞʝʪ ʣʝʛʢʦ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʩ ʧʦʤʦʱʴʶ ʜʨʫʛʠʭ ʮʠʬʨʦʚʳʭ ʫʩʪʨʦʡʩʪʚ, 

ʪʘʢʠʭ, ʥʘʧʨʠʤʝʨ, ʢʘʢ DVD ʧʨʦʠʛʨʳʚʘʪʝʣʠ. ʂʦʤʧʴʶʪʝʨʳ ʩʧʦʩʦʙʥʳ 

ʦʙʨʘʙʘʪʳʚʘʪʴ ʣʠʰʴ ʮʠʬʨʦʚʳʝ ʜʘʥʥʳʝ, ʠ ʧʦʵʪʦʤʫ ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʠʥʬʦʨʤʘʮʠʠ 

ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʭʨʘʥʠʪʩʷ ʚ ʮʠʬʨʦʚʦʤ ʚʠʜʝ. ʉʠʥʭʨʦʥʥʦʝ ʀʂʊ 
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ʧʨʝʜʧʦʣʘʛʘʝʪ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʫʯʘʩʪʥʠʢʦʚ ʢʦʤʤʫʥʠʢʘʮʠʡ ʚ ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ 

ʚʨʝʤʝʥʠ. ʂ ʧʨʠʤʝʨʫ, ʦʥʣʘʡʥ ʯʘʪʳ. ʇʨʠ ʘʩʠʥʭʨʦʥʥʦʡ ʢʦʤʤʫʥʠʢʘʮʠʠ, 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʧʨʦʭʦʜʠʪ ʚ ʣʶʙʦʝ ʫʜʦʙʥʦʝ ʚʨʝʤʷ ʜʣʷ ʢʘʞʜʦʛʦ 

ʫʯʘʩʪʥʠʢʘ. 

ʅʘ ʜʘʥʥʦʤ ʵʪʘʧʝ ʚʘʞʥʦ ʧʨʠʟʥʘʪʴ, ʯʪʦ ʀʂʊ ʷʚʣʷʶʪʩʷ ʯʘʩʪʴʶ 

ʧʦʚʩʝʜʥʝʚʥʦʡ ʞʠʟʥʠ, ʚʳʭʦʜʷʱʝʡ ʟʘ ʨʘʤʢʠ ʪʠʧʠʯʥʦʛʦ ʧʨʠʤʝʥʝʥʠʷ, 

ʫʧʦʤʷʥʫʪʦʛʦ ʨʘʥʝʝ. ʕʚʦʣʶʮʠʷ ʀʂʊ ʫʣʫʯʰʠʣʘ ʠ ʚʳʟʚʘʣʘ ʧʝʨʝʦʮʝʥʢʫ ʤʥʦʛʠʭ 

ʪʨʘʜʠʮʠʦʥʥʳʭ ʦʪʨʘʩʣʝʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʠ ʦʢʘʟʘʣʘ ʟʥʘʯʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ 

ʪʦ, ʢʘʢ ʦʪʨʘʩʣʠ ʠ ʩʝʢʪʦʨʘ ʨʘʙʦʪʘʶʪ ʠ/ʠʣʠ ʫʧʨʘʚʣʷʶʪʩʷ.  

ʆʥʠ ʚʥʦʩʷʪ ʠʟʤʝʥʝʥʠʷ ʚ ʪʨʘʜʠʮʠʦʥʥʳʝ ʦʪʨʘʩʣʠ, ʪʘʢʠʝ ʢʘʢ ʩʝʣʴʩʢʦʝ 

ʭʦʟʷʡʩʪʚʦ, ʛʜʝ ʀʂʊ ʦʙʣʝʛʯʘʶʪ ʫʧʨʘʚʣʝʥʠʝ ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʦʤ, ʧʦʤʦʛʘʷ 

ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʠ ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʦʧʪʠʤʘʣʴʥʳʝ ʫʩʣʦʚʠʷ ʧʦʩʘʜʢʠ ʠ ʩʙʦʨʘ 

ʫʨʦʞʘʷ. ʊʘʢʞʝ ʩʫʱʝʩʪʚʫʶʪ ʪʝʭʥʦʣʦʛʠʠ ʜʣʷ ʧʦʤʦʱʠ ʚ ʟʘʧʫʩʢʝ ʠ ʢʦʥʪʨʦʣʝ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ, ʪʘʢʠʝ ʢʘʢ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʬʘʙʨʠʢʘʤʠ ʠ 

ʟʜʘʥʠʷʤʠ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʚʥʫʪʨʝʥʥʠʡ ʠ ʚʥʝʰʥʠʡ ʜʦʩʪʫʧ ʢ 

ʧʦʤʝʱʝʥʠʷʤ ʠ ʦʬʠʩʘʤ, ʘ ʪʘʢʞʝ ʫʧʨʘʚʣʷʪʴ ʩʠʩʪʝʤʘʤʠ ʦʪʦʧʣʝʥʠʷ/ʦʭʣʘʞʜʝʥʠʷ 

ʠ ʦʩʚʝʱʝʥʠʷ, ʯʪʦʙʳ ʩʦʭʨʘʥʠʪʴ ʠ ʩʙʝʨʝʯʴ ʵʥʝʨʛʠʶ. ʀʂʊ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ 

ʩʦʚʨʝʤʝʥʥʳʭ ʘʚʪʦʤʦʙʠʣʷʭ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʡ ʨʘʙʦʪʦʡ 

ʜʚʠʛʘʪʝʣʴʥʦʡ ʠ ʪʦʧʣʠʚʥʦʡ ʩʠʩʪʝʤ, ʘ ʪʘʢʞʝ ʜʣʷ ʧʦʤʦʱʠ ʚʦʜʠʪʝʣʷʤ ʧʨʠ 

ʚʦʞʜʝʥʠʠ (ʥʘʧʨʠʤʝʨ, ʯʝʨʝʟ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʜʘʪʯʠʢʦʚ ʧʘʨʢʦʚʢʠ ʠ ʛʣʦʙʘʣʴʥʳʭ 

ʩʠʩʪʝʤ ʧʦʟʠʮʠʦʥʠʨʦʚʘʥʠʷ (ɻʉʇ)). ɺʩʝ ʵʪʠ ʩʠʩʪʝʤʳ ʠʩʧʦʣʴʟʫʶʪ ʀʂʊ ʚ 

ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʬʦʨʤʘʭ ʜʣʷ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ, ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ, ʘ 

ʪʘʢʞʝ ʧʝʨʝʜʘʯʠ ʠʥʬʦʨʤʘʮʠʠ ʜʨʫʛʠʤ ʩʠʩʪʝʤʘʤ ʠ ʧʦʣʴʟʦʚʘʪʝʣʷʤ ʜʣʷ 

ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʨʝʰʝʥʠʡ ʠ ʜʝʡʩʪʚʠʡ. ɹʦʣʝʝ ʧʦʜʨʦʙʥʦ ʦ 

ʥʘʧʨʘʚʣʝʥʠʷʭ ʧʦ ʧʨʠʤʝʥʝʥʠʶ ʀʂʊ ʚ ʨʘʟʣʠʯʥʳʭ ʦʙʣʘʩʪʷʭ ʚʳ ʧʦʟʥʘʢʦʤʠʪʝʩʴ 

ʚ ʧʦʩʣʝʜʫʶʱʠʭ ʣʝʢʮʠʷʭ. 

ʀʂʊ ʤʦʛʫʪ ʙʳʪʴ ʨʘʟʣʦʞʝʥʳ ʥʘ ʪʝʭʥʦʣʦʛʠʠ, ʧʨʠʣʦʞʝʥʠʷ, ʫʩʣʫʛʠ ʠ 

ʩʦʟʜʘʥʠʝ ʩʦʜʝʨʞʘʥʠʷ (ʈʠʩ. 1.1). ʈʘʟʨʘʙʦʪʢʘ ʥʦʚʳʭ ʠ ʙʦʣʝʝ ʙʳʩʪʨʳʭ 

ʢʦʤʧʴʶʪʝʨʦʚ ʠ ʤʦʙʠʣʴʥʳʭ ʪʝʣʝʬʦʥʦʚ, ʧʦʜʜʝʨʞʠʚʘʶʱʠʭ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ 

ʧʨʠʣʦʞʝʥʠʷ, ʧʦʩʪʨʦʝʥʠʝ ʙʦʣʴʰʝʛʦ ʢʦʣʠʯʝʩʪʚʘ ʙʝʩʧʨʦʚʦʜʥʳʭ ʩʝʪʝʡ, 

ʧʨʦʢʣʘʜʢʘ ʙʦʣʴʰʠʭ ʚʦʣʦʢʦʥʥʦ-ʦʧʪʠʯʝʩʢʠʭ ʢʘʙʝʣʝʡ, ʘ ʪʘʢʞʝ ʚʩʪʨʘʠʚʘʥʠʝ 

ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʜʘʪʯʠʢʦʚ ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʨʘʟʣʠʯʥʳʝ 

ʙʳʪʦʚʳʝ ʧʨʝʜʤʝʪʳ, ʦʪ ʘʚʪʦʤʦʙʠʣʝʡ ʜʦ ʭʦʣʦʜʠʣʴʥʠʢʦʚ, ʬʦʨʤʠʨʫʶʪ ʯʘʩʪʴ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʀʂʊ ʠ ʜʦʣʞʥʳ ʨʘʩʩʤʘʪʨʠʚʘʪʴʩʷ ʚ ʢʘʯʝʩʪʚʝ ʩʦʩʪʘʚʣʷʶʱʠʭ 

ʪʝʭʥʦʣʦʛʠʡ.  

ʇʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ, ʢʘʢ ʥʘ ʘʥʛʣʠʡʩʢʦʤ, ʪʘʢ ʠ ʥʘ ʤʝʩʪʥʳʭ ʷʟʳʢʘʭ, 

ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʪʦʛʦ, ʷʚʣʷʝʪʩʷ ʣʠ ʦʥʦ ʩʦʙʩʪʚʝʥʥʦʡ ʨʘʟʨʘʙʦʪʢʦʡ ʠʣʠ ʩʦʟʜʘʥʦ ʠʟ 

ʩʚʦʙʦʜʥʳʭ ʧʨʦʛʨʘʤʤ ʩ ʦʪʢʨʳʪʳʤ ʠʩʭʦʜʥʳʤ ʢʦʜʦʤ, ʩʦʩʪʦʠʪ ʠʟ ʧʨʠʣʦʞʝʥʠʡ. 

ʉʨʝʜʩʪʚʘ, ʧʨʝʜʦʩʪʘʚʣʷʝʤʳʝ ʯʝʨʝʟ ʪʝʭʥʦʣʦʛʠʠ ʠʣʠ ʩʦʜʝʨʞʘʥʠʝ ʧʨʠʣʦʞʝʥʠʡ, 

ʜʣʷ ʙʠʟʥʝʩʘ ʠʣʠ ʜʣʷ ʵʣʝʢʪʨʦʥʥʦʛʦ ʧʨʘʚʠʪʝʣʴʩʪʚʘ, ʷʚʣʷʶʪʩʷ ʫʩʣʫʛʘʤʠ, 

ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʙʳʪʴ ʦʢʘʟʘʥʳ ʩ ʧʦʤʦʱʴʶ ʪʝʭʥʦʣʦʛʠʡ ʠʣʠ ʧʨʠʣʦʞʝʥʠʡ. 

ʆʩʥʦʚʫ ʫʩʣʫʛ ʬʦʨʤʠʨʫʝʪ ʩʦʜʝʨʞʘʥʠʝ, ʢʦʪʦʨʦʝ ʜʦʩʪʫʧʥʦ ʠʣʠ ʩʪʘʥʦʚʠʪʩʷ 

ʜʦʩʪʫʧʥʳʤ ʧʦʩʨʝʜʩʪʚʦʤ ʀʂʊ, ʚʳʩʪʫʧʘʶʱʠʤ ʚ ʢʘʯʝʩʪʚʝ ʪʨʘʥʩʧʦʨʪʥʦʡ ʩʨʝʜʳ.  
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ɼʣʷ ʫʩʧʝʰʥʦʛʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʀʂʊ ʪʨʝʙʫʶʪ ʧʦʜʜʝʨʞʢʠ 

ʬʠʟʠʯʝʩʢʠʭ, ʧʦʣʠʪʠʯʝʩʢʠʭ, ʧʨʘʚʦʚʳʭ, ʥʦʨʤʘʪʠʚʥʳʭ ʠ ʬʠʥʘʥʩʦʚʳʭ ʫʩʣʦʚʠʡ. 

ʉʠʩʪʝʤʳ ʀʂʊ ʪʨʝʙʫʶʪ ʩʪʘʙʠʣʴʥʦʡ ʧʦʜʘʯʠ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ, ʢʘʙʝʣʝʡ ʠ 

ʧʨʦʚʦʜʦʚ, ʙʝʩʧʨʦʚʦʜʥʳʭ ʨʝʰʝʥʠʡ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʟʜʘʥʠʡ 

ʜʣʷ ʠʭ ʨʘʟʤʝʱʝʥʠʷ. ʊʘʢʞʝ ʥʝʦʙʭʦʜʠʤʳ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʪʝʭʥʠʯʝʩʢʠʝ 

ʨʝʩʫʨʩʳ ʜʣʷ ʩʦʟʜʘʥʠʷ, ʨʘʟʚʝʨʪʳʚʘʥʠʷ, ʵʢʩʧʣʫʘʪʘʮʠʠ ʠ ʦʙʩʣʫʞʠʚʘʥʠʷ ʪʘʢʠʭ 

ʩʠʩʪʝʤ. ɼʨʫʛʠʝ ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʫʩʣʦʚʠʷ ʚʢʣʶʯʘʶʪ ʟʘʢʦʥʳ ʠ ʧʨʘʚʠʣʘ 

ʨʝʘʣʠʟʘʮʠʠ, ʙʫʜʴ ʪʦ ʚ ʩʬʝʨʝ ʣʠʮʝʥʟʠʨʦʚʘʥʠʷ, ʥʦʨʤ ʠ ʧʨʦʮʝʩʩʦʚ ʦʨʛʘʥʠʟʘʮʠʠ 

ʢʦʥʢʫʨʝʥʮʠʠ, ʤʝʭʘʥʠʟʤʦʚ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʜʦʭʦʜʦʚ ʠʣʠ ʧʨʘʚ ʥʘ 

ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʫʶ ʩʦʙʩʪʚʝʥʥʦʩʪʴ (ʇʀʉ). ʈʘʟʚʠʪʠʝ ʀʂʊ ʚ ʤʠʨʦʚʦʤ ʤʘʩʰʪʘʙʝ 

ʦʙʫʩʣʦʚʣʝʥʦ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ çʦʙʣʘʯʥʳʤʠè, ʤʦʙʠʣʴʥʳʤʠ ʠ ʩʦʮʠʘʣʴʥʳʤʠ 

ʪʝʭʥʦʣʦʛʠʷʤʠ, ʘ ʪʘʢʞʝ ʪʝʭʥʦʣʦʛʠʷʤʠ ʦʙʨʘʙʦʪʢʠ ʙʦʣʴʰʠʭ ʦʙʲʝʤʦʚ ʜʘʥʥʳʭ, 

ʧʨʘʢʪʠʯʝʩʢʠ ʚʩʝ ʧʨʠʣʦʞʝʥʠʷ ʙʫʜʫʪ ʩʦʟʜʘʚʘʪʴʩʷ ʠ ʨʘʙʦʪʘʪʴ ʚ çʦʙʣʘʢʝè. 

 
ʈʠʩʫʥʦʢ 1.1 - ʊʘʢʩʦʥʦʤʠʷ ʀʂʊ 

(ʘʜʘʧʪʠʨʦʚʘʥʦ UN-APCICT/ESCAP, 2011) 
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ɺ ʂʘʟʘʭʩʪʘʥʝ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʨʘʟʚʠʪʠʠ ʩʝʢʪʦʨʘ ʀʂʊ ʠʛʨʘʝʪ 

ɻʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʧʨʦʛʨʘʤʤʘ çʀʥʬʦʨʤʘʮʠʦʥʥʳʡ ʂʘʟʘʭʩʪʘʥ ï 2020è, ʧʨʠʥʷʪʘʷ 

ʚ 2010 ʛʦʜʫ. ʇʨʦʛʨʘʤʤʦʡ ʦʧʨʝʜʝʣʝʥʳ ʯʝʪʳʨʝ ʢʣʶʯʝʚʳʭ ʥʘʧʨʘʚʣʝʥʠʷ: 

- ʦʙʝʩʧʝʯʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʩʠʩʪʝʤʳ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ; 

- ʦʙʝʩʧʝʯʝʥʠʝ ʜʦʩʪʫʧʥʦʩʪʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʦʡ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ; 

- ʩʦʟʜʘʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʨʝʜʳ ʜʣʷ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʠ 

ʢʫʣʴʪʫʨʥʦʛʦ ʨʘʟʚʠʪʠʷ ʦʙʱʝʩʪʚʘ; 

- ʨʘʟʚʠʪʠʝ ʦʪʝʯʝʩʪʚʝʥʥʦʛʦ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ. 

ɺ ʨʘʤʢʘʭ ʜʘʥʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʧʦʩʨʝʜʩʪʚʦʤ ʧʦʚʩʝʤʝʩʪʥʦʛʦ ʚʥʝʜʨʝʥʠʷ 

ʀʂʊ ʙʫʜʫʪ ʨʝʰʝʥʳ ʟʘʜʘʯʠ ʧʦ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʶ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ 

ʫʧʨʘʚʣʝʥʠʷ, ʩʦʟʜʘʥʠʶ ʦʪʢʨʳʪʦʛʦ ʠ ʤʦʙʠʣʴʥʦʛʦ ʧʨʘʚʠʪʝʣʴʩʪʚʘ, ʨʘʟʚʠʪʠʶ 

ʜʦʩʪʫʧʥʦʩʪʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ. ʋʯʠʪʳʚʘʷ, ʯʪʦ ʨʘʟʚʠʪʠʝ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʦʙʱʝʩʪʚʘ ʜʦʣʞʥʦ ʩʦʧʨʦʚʦʞʜʘʪʴʩʷ ʨʘʟʚʠʪʠʝʤ ʣʶʜʩʢʠʭ 

ʨʝʩʫʨʩʦʚ, ʇʨʦʛʨʘʤʤʦʡ ʧʨʝʜʫʩʤʦʪʨʝʥʳ ʫʩʣʦʚʠʷ ʜʣʷ ʩʦʟʜʘʥʠʷ ʚʦʟʤʦʞʥʦʩʪʝʡ 

ʛʨʘʞʜʘʥʘʤ ʦʩʚʦʠʪʴ ʠ ʧʦʣʫʯʠʪʴ ʥʘʚʳʢʠ ʨʘʙʦʪʳ ʩ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤʠ 

ʪʝʭʥʦʣʦʛʠʷʤʠ ʧʦʩʨʝʜʩʪʚʦʤ ʵʣʝʢʪʨʦʥʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ, ʧʦʞʠʟʥʝʥʥʦʛʦ 

ʦʙʫʯʝʥʠʷ ʠ ʧʦʜʛʦʪʦʚʢʠ, ʨʘʙʦʪʘʪʴ ʜʠʩʪʘʥʮʠʦʥʥʦ, ʧʦʣʫʯʘʪʴ ʫʩʣʫʛʠ ʜʦʩʪʫʧʥʦʛʦ 

ʵʣʝʢʪʨʦʥʥʦʛʦ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ. ʊʘʢʞʝ, ʚ ʮʝʣʷʭ ʧʦʩʪʨʦʝʥʠʷ ʙʦʣʝʝ ʦʪʢʨʳʪʦʡ, 

ʜʦʩʪʫʧʥʦʡ ʠ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʡ ʵʢʦʥʦʤʠʢʠ ʥʘʰʝʡ ʩʪʨʘʥʳ, ʇʨʦʛʨʘʤʤʦʡ 

ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪʩʷ ʤʘʢʩʠʤʘʣʴʥʦʝ ʚʥʝʜʨʝʥʠʝ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʩʠʩʪʝʤ ʚ 

ʦʩʥʦʚʦʧʦʣʘʛʘʶʱʠʝ ʦʪʨʘʩʣʠ ʵʢʦʥʦʤʠʢʠ.  

ɺʳʜʝʣʠʤ ʥʘʠʙʦʣʝʝ ʘʢʪʫʘʣʴʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʨʘʟʚʠʪʠʷ ʀʂʊ. 

ʉʠʩʪʝʤʘ ʢʦʤʤʫʥʠʢʘʮʠʡ. ʉʠʣʘ ʠ ʚʦʟʤʦʞʥʦʩʪʠ ʀʂʊ ʟʘʢʣʶʯʘʶʪʩʷ ʚ 

ʩʦʝʜʠʥʝʥʠʠ ʨʘʟʣʠʯʥʳʭ ʯʘʩʪʝʡ ʚ ʮʝʣʴʥʫʶ ʠ ʦʙʲʝʜʠʥʷʶʱʫʶ ʩʝʪʴ ʩ ʧʦʤʦʱʴʶ 

ʩʨʝʜʩʪʚ ʢʦʤʤʫʥʠʢʘʮʠʡ. ʊʝʣʝʢʦʤʤʫʥʠʢʘʮʠʦʥʥʘʷ ʩʝʪʴ, ʢʦʪʦʨʘʷ ʚʢʣʶʯʘʝʪ 

ʬʠʢʩʠʨʦʚʘʥʥʳʝ ʪʝʣʝʬʦʥʥʳʝ ʣʠʥʠʠ, ʧʝʨʝʜʘʪʯʠʢʠ ʥʘ ʣʠʥʠʠ ʧʨʷʤʦʡ 

ʚʠʜʠʤʦʩʪʠ, ʙʝʩʧʨʦʚʦʜʥʳʝ ʩʝʪʠ, ʩʧʫʪʥʠʢʦʚʳʝ ʠ ʚʦʣʦʢʦʥʥʦ-ʦʧʪʠʯʝʩʢʠʝ 

ʢʘʙʝʣʠ, ʷʚʣʷʝʪʩʷ ʯʘʩʪʴʶ ʦʙʰʠʨʥʦʡ ʩʠʩʪʝʤʳ. ɺ ʵʪʦʤ ʞʝ ʩʧʠʩʢʝ: 

- ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʝ ʩʝʥʩʦʨʥʳʝ ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʝ ʩʝʪʠ; 

- ʀʥʪʝʨʥʝʪ ʚʝʱʝʡ, ʚʩʪʨʦʝʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʜʣʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ;  

- çʫʤʥʘʷè ʧʳʣʴ ï ʩʝʪʠ ʥʝʡʨʦʯʠʧʦʚ;  

- ʚʳʩʦʢʦʩʢʦʨʦʩʪʥʳʝ ʤʫʣʴʪʠʤʝʜʠʘ; 

- ʩʣʝʜʫʶʱʠʝ ʧʦʢʦʣʝʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ.  

ʂʦʛʥʠʪʠʚʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʠ ʨʦʙʦʪʠʟʘʮʠʷ. ʉʣʦʚʦ çCogitoè ʩ ʣʘʪʠʥʩʢʦʛʦ 

ʷʟʳʢʘ ʧʝʨʝʚʦʜʠʪʩʷ çʧʦʟʥʘʚʘʪʴè. ʊʦ ʝʩʪʴ ʢʦʛʥʠʪʠʚʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ï ʵʪʦ 

ʪʝʭʥʦʣʦʛʠʠ, çʨʘʙʦʪʘʶʱʠʝè ʩ ʥʘʰʠʤ ʧʦʟʥʘʥʠʝʤ: ʦʮʝʥʠʚʘʶʱʠʝ ʥʘʰʝ 

ʚʥʠʤʘʥʠʝ, ʦʪʩʣʝʞʠʚʘʶʱʠʝ ʥʘʰʝ ʩʦʩʪʦʷʥʠʝ, ʩʣʝʜʷʱʠʝ ʟʘ ʨʘʙʦʪʦʡ ʤʦʟʛʘ ʠ 

ʧʳʪʘʶʱʠʝʩʷ çʧʦʥʷʪʴè ʯʝʣʦʚʝʢʘ. ɼʨʫʛʠʤʠ ʩʣʦʚʘʤʠ, ʩʧʦʩʦʙʳ ʠ ʘʣʛʦʨʠʪʤʳ 

ʜʦʩʪʠʞʝʥʠʷ ʮʝʣʝʡ ʩʫʙʲʝʢʪʦʚ, ʦʧʠʨʘʶʱʠʝʩʷ ʥʘ ʜʘʥʥʳʝ ʦ ʧʨʦʮʝʩʩʘʭ ʧʦʟʥʘʥʠʷ, 

ʦʙʫʯʝʥʠʷ, ʢʦʤʤʫʥʠʢʘʮʠʠ, ʦʙʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʠ ʯʝʣʦʚʝʢʦʤ ʠ ʞʠʚʦʪʥʳʤʠ, 

ʥʘ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʥʝʡʨʦʥʘʫʢʠ, ʥʘ ʪʝʦʨʠʶ ʩʘʤʦʦʨʛʘʥʠʟʘʮʠʠ, ʢʦʤʧʴʶʪʝʨʥʳʝ 
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ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ, ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʵʣʝʤʝʥʪʦʚ 

ʩʦʟʥʘʥʠʷ, ʨʷʜ ʜʨʫʛʠʭ ʥʘʫʯʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ, ʝʱʝ ʥʝʜʘʚʥʦ ʦʪʥʦʩʠʚʰʠʭʩʷ ʢ 

ʩʬʝʨʝ ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʡ ʥʘʫʢʠ. ʀʩʩʣʝʜʦʚʘʥʠʷʤʠ ʚ ʵʪʦʡ ʩʬʝʨʝ ʟʘʥʷʪʘ 

ʢʦʛʥʠʪʠʚʠʩʪʠʢʘ, ʥʘʫʢʘ, ʨʘʟʚʠʚʘʶʱʘʷʩʷ ʥʘ ʩʪʳʢʝ ʥʝʡʨʦʬʠʟʠʦʣʦʛʠʠ, 

ʣʠʥʛʚʠʩʪʠʢʠ,  ʬʠʟʠʦʣʦʛʠʠ, ʤʘʪʝʤʘʪʠʢʠʠ, ʪʝʦʨʠʠ ʧʦʟʥʘʥʠʷ, ʧʩʠʭʦʣʦʛʠʠ ʠ 

ʪʝʦʨʠʠ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ.  

ʈʦʙʦʪʠʟʘʮʠʷ ï ʘʚʪʦʤʘʪʠʟʘʮʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʥʘ ʦʩʥʦʚʝ ʚʥʝʜʨʝʥʠʷ 

ʧʨʦʤʳʰʣʝʥʥʳʭ ʨʦʙʦʪʦʚ. ʆʥʘ ʚʢʣʶʯʘʝʪ ʩʣʝʜʫʶʱʠʝ ʥʘʧʨʘʚʣʝʥʠʷ: 

- ʉʦʩʫʱʝʩʪʚʦʚʘʥʠʝ ʣʶʜʝʡ ʠ ʨʦʙʦʪʦʚ.  

- ʈʦʙʦʪʠʟʘʮʠʷ ʚ ʫʩʣʦʚʠʷʭ ʩʪʘʨʝʥʠʷ ʥʘʩʝʣʝʥʠʷ.  

- ʄʘʥʠʧʫʣʷʪʦʨʥʳʝ ʪʝʭʥʦʣʦʛʠʠ.  

- ʈʦʙʦʪʳ ʚ ʩʠʩʪʝʤʝ ʨʘʟʚʣʝʯʝʥʠʡ.  

- ɼʦʤʘʰʥʠʝ ʨʦʙʦʪʳ.  

- ʂʠʙʦʨʛʠʟʘʮʠʷ, ʵʢʟʦʩʢʝʣʝʪʳ, ʚʩʪʨʦʝʥʥʳʝ ʤʝʜʠʮʠʥʩʢʠʝ ʜʘʪʯʠʢʠ.  

- ɸʚʪʦʤʦʙʠʣʠ ʙʝʟ ʚʦʜʠʪʝʣʝʡ.  

ʅʦʚʳʝ ʪʝʭʥʦʣʦʛʠʠ ʠʥʪʝʨʬʝʡʩʘ ʢʦʤʧʴʶʪʝʨʘ ʠ ʯʝʣʦʚʝʢʘ. ʉ ʨʘʟʚʠʪʠʝʤ 

ʪʝʭʥʦʣʦʛʠʡ ʧʦʷʚʣʷʝʪʩʷ ʚʩʝ ʙʦʣʴʰʝ ʚʦʟʤʦʞʥʦʩʪʝʡ ʜʣʷ ʫʣʫʯʰʝʥʠʷ ʧʨʦʮʝʩʩʘ 

ʯʝʣʦʚʝʢʦ-ʤʘʰʠʥʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ, ʦʜʥʘʢʦ ʥʝ ʩʪʦʠʪ ʟʘʙʳʚʘʪʴ, ʯʪʦ 

ʯʝʣʦʚʝʯʝʩʢʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʥʝʙʝʟʛʨʘʥʠʯʥʳ, ʠ ʵʪʦ ʦʪʥʦʩʠʪʩʷ, ʚ ʪʦʤ ʯʠʩʣʝ, ʠ ʢ 

ʪʘʢʠʤ ʧʨʦʮʝʩʩʘʤ. ʉʦʛʣʘʩʥʦ ʤʦʜʝʣʠ ʯʝʣʦʚʝʢʦ-ʤʘʰʠʥʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ, 

ʨʘʟʨʘʙʦʪʘʥʥʦʡ ɹʠʣʣʦʤ ɺʝʨʧʣʘʥʢʦʤ (Bill Verplank), ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ 

ʧʦʣʴʟʦʚʘʪʝʣʷ ʩ ʣʶʙʦʡ ʩʠʩʪʝʤʦʡ ʩʦʩʪʦʠʪ ʠʟ ʪʨʝʭ ʢʦʤʧʦʥʝʥʪʦʚ ï ʯʝʣʦʚʝʯʝʩʢʠʭ 

ʬʘʢʪʦʨʦʚ:  

- ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʚʦʩʧʨʠʷʪʠʷ ʠʥʬʦʨʤʘʮʠʠ: ʧʨʘʚʠʣʴʥʦ ʣʠ ʤʳ 

ʚʦʩʧʨʠʥʠʤʘʝʤ ʩʠʛʥʘʣʳ ʩʠʩʪʝʤʳ; 

- ʧʨʠʥʮʠʧ ʦʙʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʠ: ʧʨʘʚʠʣʴʥʦ ʣʠ ʤʳ ʧʦʥʠʤʘʝʤ ʠ 

ʦʙʨʘʙʘʪʳʚʘʝʤ ʵʪʠ ʩʠʛʥʘʣʳ; 

- ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʝʨʝʜʘʯʠ ʠʥʬʦʨʤʘʮʠʠ: ʧʨʘʚʠʣʴʥʦ ʣʠ ʤʳ ʚʚʦʜʠʤ 

ʨʝʟʫʣʴʪʘʪʳ ʦʙʨʘʪʥʦ ʚ ʩʠʩʪʝʤʫ. 

ʅʘ ʧʦʜʭʦʜʝ ʥʦʚʳʝ ʢʦʥʮʝʧʮʠʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ, ʦʩʥʦʚʘʥʥʳʝ ʥʘ 

ʙʝʩʢʦʥʪʘʢʪʥʳʭ ʞʝʩʪʦʚʳʭ ʠ ʝʩʪʝʩʪʚʝʥʥʦ-ʷʟʳʢʦʚʳʭ ʠʥʪʝʨʬʝʡʩʘʭ. ʂʨʦʤʝ ʵʪʦʛʦ: 

- ʪʝʭʥʦʣʦʛʠʠ ʩʯʠʪʳʚʘʥʠʷ ʵʤʦʮʠʡ;  

- ʥʦʚʦʝ ʧʦʢʦʣʝʥʠʝ ʜʠʩʧʣʝʝʚ;  

- ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʡ ʧʝʨʝʚʦʜ ʥʘ ʚʩʝ ʷʟʳʢʠ;  

- ʪʝʭʥʦʣʦʛʠʠ ʢʦʥʪʨʦʣʷ ʧʦʟ ʠ ʜʚʠʞʝʥʠʡ;  

- ʨʘʟʚʠʪʠʝ ʪʝʭʥʦʣʦʛʠʠ ʯʠʧʦʚ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʥʘʩʪʨʦʝʥʠʷ;  

- ʪʝʭʥʦʣʦʛʠʷ ʩʣʝʜʫʶʱʝʛʦ ʧʦʢʦʣʝʥʠʷ ʢʦʤʧʴʶʪʝʨʦʚ ʩ ʘʥʜʨʦʠʜʥʳʤ 

ʠʥʪʝʨʬʝʡʩʦʤ.  

ɺʠʨʪʫʘʣʴʥʳʡ ʤʠʨ. ʉʫʱʝʩʪʚʫʝʪ ʥʝʩʢʦʣʴʢʦ ʦʧʨʝʜʝʣʝʥʠʡ ʧʦʥʷʪʠʷ 

ʚʠʨʪʫʘʣʴʥʳʡ ʤʠʨ. ʉʣʦʚʦ ʚʠʨʪʫʘʣʴʥʳʡ (virtual) ʚ ʘʥʛʣʦ-ʨʫʩʩʢʦʤ ʩʣʦʚʘʨʝ 1943 

ʛʦʜʘ (ʩʦʩʪʘʚʠʪʝʣʴ: ʧʨʦʬʝʩʩʦʨ ɺ.ʂ. ʄʶʣʝʨ) ʦʟʥʘʯʘʝʪ ï ʬʘʢʪʠʯʝʩʢʠʡ (ʥʝ 

ʥʦʤʠʥʘʣʴʥʳʡ), ʜʝʡʩʪʚʠʪʝʣʴʥʳʡ, ʵʬʬʝʢʪʠʚʥʳʡ, ʚʦʟʤʦʞʥʳʡ. ɽʩʪʴ ʤʥʦʞʝʩʪʚʦ 
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ʨʘʟʣʠʯʥʳʭ ʤʥʝʥʠʡ ʦʪʥʦʩʠʪʝʣʴʥʦ ʪʝʥʜʝʥʮʠʠ ʨʘʟʚʠʪʠʷ ʪʝʭʥʦʣʦʛʠʡ 

ʚʠʨʪʫʘʣʴʥʦʛʦ ʤʠʨʘ. ɺʳʜʝʣʠʤ ʩʣʝʜʫʶʱʠʝ:  

- ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʦʙʫʯʘʶʱʠʝ ʩʠʩʪʝʤʳ, ʦʩʥʦʚʘʥʥʳʝ ʥʘ ʚʠʨʪʫʘʣʴʥʦʡ 

ʨʝʘʣʴʥʦʩʪʠ; 

- ɺʠʨʪʫʘʣʴʥʳʝ ʘʚʘʪʘʨʳ;  

- ɺʠʨʪʫʘʣʴʥʳʝ ʩʠʩʪʝʤʳ ʞʠʟʥʠ; 

- ɸʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʝ ʩʠʩʪʝʤʳ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʣʠʯʥʦʩʪʠ; 

- ʉʝʪʝʚʘʷ ʵʢʦʥʦʤʠʢʘ ʠ ʞʠʟʥʴ ʚ ʩʝʪʠ.  

ʋʤʥʳʡ ʛʦʨʦʜ, ʫʤʥʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ, ʫʤʥʳʡ ʪʨʘʥʩʧʦʨʪ. ʋʤʥʳʡ ʛʦʨʦʜ ï 

ʵʪʦ ʩʠʩʪʝʤʘ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʱʠʭ ʩʠʩʪʝʤ, ʵʪʦ ʦʙʝʩʧʝʯʝʥʠʝ ʩʦʚʨʝʤʝʥʥʦʛʦ 

ʢʘʯʝʩʪʚʘ ʞʠʟʥʠ ʟʘ ʩʯʝʪ ʧʨʠʤʝʥʝʥʠʷ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʢʦʪʦʨʳʝ 

ʧʨʝʜʫʩʤʘʪʨʠʚʘʶʪ ʵʢʦʥʦʤʠʯʥʦʝ ʠ ʵʢʦʣʦʛʠʯʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʛʦʨʦʜʩʢʠʭ 

ʩʠʩʪʝʤ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ. ɼʨʫʛʠʤʠ ʩʣʦʚʘʤʠ ï ʵʪʦ ʫʤʥʦʝ ʫʧʨʘʚʣʝʥʠʝ, ʫʤʥʦʝ 

ʧʨʦʞʠʚʘʥʠʝ, ʫʤʥʳʝ ʣʶʜʠ, ʫʤʥʘʷ ʩʨʝʜʘ, ʫʤʥʳʡ ʪʨʘʥʩʧʦʨʪ, ʫʤʥʘʷ ʵʢʦʥʦʤʠʢʘ, 

ʫʤʥʳʡ ʙʠʟʥʝʩ, ʫʤʥʘʷ ʤʦʙʠʣʴʥʦʩʪʴ. ʋʤʥʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ ʩʚʷʟʘʥʦ ʩ  

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʵʚʦʣʶʮʠʝʡ ʦʪ ʚʩʪʨʦʝʥʥʳʭ ʩʠʩʪʝʤ ʜʦ ʢʠʙʝʨʬʠʟʠʯʝʩʢʠʭ 

ʩʠʩʪʝʤ (CPS). ʋʤʥʳʡ ʪʨʘʥʩʧʦʨʪ ï ʩʠʩʪʝʤʘ, ʫʧʨʘʚʣʷʶʱʘʷ ʤʦʱʥʦʩʪʷʤʠ ʟʘ ʩʯʝʪ 

ʙʦʣʝʝ ʪʝʩʥʦʡ ʠʥʪʝʛʨʘʮʠʠ ʧʣʘʥʠʨʦʚʘʥʠʷ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ ʠ 

ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ. ɼʘʥʥʳʝ ʩʠʩʪʝʤʳ ʚʢʣʶʯʘʶʪ ʩʣʝʜʫʶʱʠʝ ʪʝʭʥʦʣʦʛʠʠ: 

- ʈʘʟʫʤʥʘʷ ʚʳʯʠʩʣʠʪʝʣʴʥʘʷ ʪʝʭʥʠʢʘ;  

- ʉʫʧʝʨʢʦʤʧʴʶʪʝʨʳ, ʚʢʣʶʯʘʷ ʢʚʘʥʪʦʚʳʝ;  

- ʎʠʬʨʦʚʳʝ ʬʘʙʨʠʢʠ;  

- ɻʣʦʙʘʣʴʥʘʷ ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʘʷ ʨʘʩʧʨʝʜʝʣʝʥʥʘʷ ʩʠʩʪʝʤʘ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʧʨʦʜʫʢʮʠʠ, ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 3D ʧʝʯʘʪʠ; 

- ʇʝʨʝʭʦʜ ʥʘ ʦʙʣʘʯʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʥʦʚʦʛʦ ʧʦʢʦʣʝʥʠʷ;  

- ʆʙʣʘʯʥʳʝ ʤʦʙʠʣʴʥʳʝ ʧʨʝʜʧʨʠʷʪʠʷ.  

ʆʙʣʘʯʥʳʝ ʪʝʭʥʦʣʦʛʠʠ. ʆʙʣʘʯʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ï ʤʦʜʝʣʴ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ 

ʧʦʚʩʝʤʝʩʪʥʦʛʦ ʠ ʫʜʦʙʥʦʛʦ ʩʝʪʝʚʦʛʦ ʜʦʩʪʫʧʘ ʢ ʦʙʱʝʤʫ ʧʫʣʫ 

ʢʦʥʬʠʛʫʨʠʨʫʝʤʳʭ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʨʝʩʫʨʩʦʚ (ʥʘʧʨʠʤʝʨ, ʩʝʨʚʝʨʳ, 

ʧʨʠʣʦʞʝʥʠʷ, ʩʝʪʠ, ʩʠʩʪʝʤʳ ʭʨʘʥʝʥʠʷ ʠ ʩʝʨʚʠʩʳ), ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʙʳʪʴ ʙʳʩʪʨʦ 

ʧʨʝʜʦʩʪʘʚʣʝʥʳ ʠ ʦʩʚʦʙʦʞʜʝʥʳ ʩ ʤʠʥʠʤʘʣʴʥʳʤʠ ʫʩʠʣʠʷʤʠ ʧʦ ʫʧʨʘʚʣʝʥʠʶ ʠ 

ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʧʨʦʚʘʡʜʝʨʦʤ. ʆʩʦʙʝʥʥʦʩʪʴʶ ʦʙʣʘʯʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ ʷʚʣʷʝʪʩʷ ʥʝ ʧʨʠʚʷʟʘʥʥʦʩʪʴ ʢ ʘʧʧʘʨʘʪʥʦʡ ʧʣʘʪʬʦʨʤʝ ʠ 

ʛʝʦʛʨʘʬʠʯʝʩʢʦʡ ʪʝʨʨʠʪʦʨʠʠ, ʘ ʚʦʟʤʦʞʥʦʩʪʴ ʤʘʩʰʪʘʙʠʨʫʝʤʦʩʪʠ. ʂ ʜʘʥʥʦʤʫ 

ʚʠʜʫ ʪʝʭʥʦʣʦʛʠʡ ʦʪʥʦʩʷʪ: 

- ʄʦʙʠʣʴʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʠ ʤʦʙʠʣʴʥʳʝ ʧʨʠʣʦʞʝʥʠʷ;  

- ʆʙʨʘʙʦʪʢʫ ʙʦʣʴʰʠʭ ʦʙʲʸʤʦʚ ʜʘʥʥʳʭ;  

- ʈʘʟʚʠʪʠʝ ʩʦʮʠʘʣʴʥʳʭ ʩʝʪʝʡ ʠ ʧʨʠʤʝʥʝʥʠʝ ʀʂʊ ʚ ʩʦʮʠʘʣʴʥʦʡ ʞʠʟʥʠ; 

- ʀʥʬʦʨʤʘʮʠʦʥʥʫ  ʁʙʝʟʦʧʘʩʥʦʩʪʴ. 
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1.4 ʉʪʘʥʜʘʨʪʠʟʘʮʠʷ ʚ ʀʂʊ 

ʆʩʥʦʚʥʘʷ ʨʦʣʴ ʚ ʨʘʟʚʠʪʠʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʦʙʱʝʩʪʚʘ ʧʨʠʥʘʜʣʝʞʠʪ 

ʤʝʞʜʫʥʘʨʦʜʥʳʤ ʩʪʘʥʜʘʨʪʘʤ. ʉʪʘʥʜʘʨʪ - ʵʪʦ ʜʦʢʫʤʝʥʪ, ʫʩʪʘʥʘʚʣʠʚʘʶʱʠʡ 

ʪʨʝʙʦʚʘʥʠʷ, ʩʧʝʮʠʬʠʢʘʮʠʠ, ʨʫʢʦʚʦʜʷʱʠʝ ʧʨʠʥʮʠʧʳ ʠʣʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʢʦʪʦʨʳʤʠ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʤʘʪʝʨʠʘʣʳ, ʧʨʦʜʫʢʪʳ, 

ʧʨʦʮʝʩʩʳ ʠ ʫʩʣʫʛʠ, ʢʦʪʦʨʳʝ ʧʦʜʭʦʜʷʪ ʜʣʷ ʵʪʠʭ ʮʝʣʝʡ.  

ʉʪʘʥʜʘʨʪʳ ʪʘʢʞʝ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʚ ʧʦʜʜʝʨʞʢʫ ʧʨʦʤʳʰʣʝʥʥʦʡ 

ʠʣʠ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʧʦʣʠʪʠʢʠ, ʥʘʧʨʠʤʝʨ, ʜʣʷ ʦʩʚʦʝʥʠʷ ʥʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ. 

ʅʘ ʤʝʞʜʫʥʘʨʦʜʥʦʤ ʫʨʦʚʥʝ ʩʬʦʨʤʠʨʦʚʘʣʘʩʴ ʤʦʱʥʘʷ ʢʦʦʧʝʨʘʮʠʷ 

ʦʨʛʘʥʠʟʘʮʠʡ, ʨʘʟʨʘʙʘʪʳʚʘʶʱʠʭ ʩʪʘʥʜʘʨʪʳ ʚ ʦʙʣʘʩʪʠ ʀʂʊ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ, ʚ 

ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʩʣʝʜʫʝʪ ʥʘʟʚʘʪʴ ʀʉʆ (ʄʝʞʜʫʥʘʨʦʜʥʫʶ ʦʨʛʘʥʠʟʘʮʠʶ ʧʦ 

ʩʪʘʥʜʘʨʪʠʟʘʮʠʠ), ʄʕʂ (ʄʝʞʜʫʥʘʨʦʜʥʫʶ ʵʣʝʢʪʨʦʪʝʭʥʠʯʝʩʢʫʶ ʢʦʤʠʩʩʠʶ) ʠ 

ʄʉʕ (ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʩʦʶʟ ʵʣʝʢʪʨʦʩʚʷʟʠ), ʆʙʱʝʩʪʚʦ ʀʥʪʝʨʥʝʪ (Internet 

Society), ɽʂʄɸ (ɽʚʨʦʧʝʡʩʢʘʷ ʘʩʩʦʮʠʘʮʠʷ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʢʦʤʧʴʶʪʝʨʦʚ), 

ɽɺʆʉ (ɽʚʨʦʧʝʡʩʢʠʝ ʨʘʙʦʯʠʝ ʛʨʫʧʧʳ ʧʦ ʦʪʢʨʳʪʳʤ ʩʠʩʪʝʤʘʤ), ɽʊʉʀ 

(ɽʚʨʦʧʝʡʩʢʠʡ ʠʥʩʪʠʪʫʪ ʧʦ ʩʪʘʥʜʘʨʪʠʟʘʮʠʠ ʚ ʦʙʣʘʩʪʠ ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʡ), 

IEEE (ʀʥʩʪʠʪʫʪ ʠʥʞʝʥʝʨʦʚ ʧʦ ʵʣʝʢʪʨʦʪʝʭʥʠʢʝ ʠ ʵʣʝʢʪʨʦʥʠʢʝ), OSF (ʌʦʥʜ 

ʦʪʢʨʳʪʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ), OMG (ɻʨʫʧʧʘ ʦʙʲʝʢʪʥʦʛʦ 

ʫʧʨʘʚʣʝʥʠʷ) ʠ ʜʨ.   

ʄʝʞʜʫʥʘʨʦʜʥʳʝ ʩʪʘʥʜʘʨʪʳ ʀʉʆ ʛʘʨʘʥʪʠʨʫʶʪ, ʯʪʦ ʧʨʦʜʫʢʪʳ ʠ ʫʩʣʫʛʠ 

ʷʚʣʷʶʪʩʷ ʙʝʟʦʧʘʩʥʳʤʠ, ʥʘʜʝʞʥʳʤʠ ʠ ʢʘʯʝʩʪʚʝʥʥʳʤʠ. ɼʣʷ ʙʠʟʥʝʩʘ ʦʥʠ 

ʷʚʣʷʶʪʩʷ ʩʪʨʘʪʝʛʠʯʝʩʢʠʤʠ ʠʥʩʪʨʫʤʝʥʪʘʤʠ ʩʥʠʞʝʥʠʷ ʨʘʩʭʦʜʦʚ ʧʫʪʝʤ 

ʤʠʥʠʤʠʟʘʮʠʠ ʦʪʭʦʜʦʚ ʠ ʦʰʠʙʦʢ ʠ ʫʚʝʣʠʯʝʥʠʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ. ʆʥʠ 

ʧʦʤʦʛʘʶʪ ʢʦʤʧʘʥʠʷʤ ʧʦʣʫʯʠʪʴ ʜʦʩʪʫʧ ʢ ʥʦʚʳʤ ʨʳʥʢʘʤ, ʦʙʝʩʧʝʯʠʚʘʶʪ 

ʨʘʚʥʳʝ ʫʩʣʦʚʠʷ ʜʣʷ ʨʘʟʚʠʚʘʶʱʠʭʩʷ ʩʪʨʘʥ ʠ ʩʧʦʩʦʙʩʪʚʫʶʪ ʩʚʦʙʦʜʥʦʡ ʠ 

ʩʧʨʘʚʝʜʣʠʚʦʡ ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʪʦʨʛʦʚʣʝ. ʀʉʆ ʦʧʫʙʣʠʢʦʚʘʣʘ ʙʦʣʝʝ 21000 

ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʩʪʘʥʜʘʨʪʦʚ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʙʳʪʴ ʧʦʣʫʯʝʥʳ ʦʪ ʀʉʆ ʠʣʠ ʝʝ 

ʯʣʝʥʦʚ. 

ʄʝʞʜʫʥʘʨʦʜʥʳʝ ʩʪʘʥʜʘʨʪʳ ʚ ʦʙʣʘʩʪʠ ʀʂʊ ʧʨʝʜʦʪʚʨʘʱʘʶʪ 

ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʜʦʨʦʛʦʩʪʦʷʱʠʭ ʨʳʥʦʯʥʳʭ ʙʘʪʘʣʠʡ ʟʘ ʧʨʠʦʨʠʪʝʪʥʳʝ 

ʪʝʭʥʦʣʦʛʠʠ, ʘ ʜʣʷ ʢʦʤʧʘʥʠʡ ʠʟ ʬʦʨʤʠʨʫʶʱʠʭʩʷ ʨʳʥʢʦʚ ʦʥʠ ʩʦʟʜʘʶʪ ʨʘʚʥʳʝ 

ʫʩʣʦʚʠʷ, ʢʦʪʦʨʳʝ ʦʙʝʩʧʝʯʠʚʘʶʪ ʜʦʩʪʫʧ ʥʘ ʥʦʚʳʝ ʨʳʥʢʠ. ʕʪʠ ʩʪʘʥʜʘʨʪʳ 

ʷʚʣʷʶʪʩʷ ʚʘʞʥʝʡʰʝʡ ʧʦʜʜʝʨʞʢʦʡ ʜʣʷ ʨʘʟʚʠʚʘʶʱʠʭʩʷ ʩʪʨʘʥ ʚ ʧʦʩʪʨʦʝʥʠʠ ʠʭ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʠ ʩʪʠʤʫʣʠʨʦʚʘʥʠʠ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ. ʆʥʠ ʤʦʛʫʪ 

ʦʙʫʩʣʦʚʠʪʴ ʩʦʢʨʘʱʝʥʠʝ ʟʘʪʨʘʪ ʜʣʷ ʚʩʝʭ ï ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ, ʦʧʝʨʘʪʦʨʦʚ ʠ 

ʧʦʪʨʝʙʠʪʝʣʝʡ ï ʙʣʘʛʦʜʘʨʷ ʵʬʬʝʢʪʫ ʤʘʩʰʪʘʙʘ. 

ʀʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʝ ʢʦʤʠʩʩʠʠ ʉʝʢʪʦʨʘ ʩʪʘʥʜʘʨʪʠʟʘʮʠʠ ʵʣʝʢʪʨʦʩʚʷʟʠ 

ʄʉʕ (ʄʉʕ-ʊ) ʦʙʲʝʜʠʥʷʶʪ ʵʢʩʧʝʨʪʦʚ ʩʦ ʚʩʝʛʦ ʤʠʨʘ, ʯʪʦʙʳ ʨʘʟʨʘʙʘʪʳʚʘʪʴ 

ʤʝʞʜʫʥʘʨʦʜʥʳʝ ʩʪʘʥʜʘʨʪʳ, ʠʟʚʝʩʪʥʳʝ ʢʘʢ ʈʝʢʦʤʝʥʜʘʮʠʠ ʄʉʕ-T ʠ ʩʣʫʞʘʱʠʝ 

ʦʧʨʝʜʝʣʷʶʱʠʤʠ ʵʣʝʤʝʥʪʘʤʠ ʚ ʛʣʦʙʘʣʴʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-

ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ (ʀʂʊ). ʉʪʘʥʜʘʨʪʳ ʠʤʝʶʪ ʨʝʰʘʶʱʝʝ 

ʟʥʘʯʝʥʠʝ ʜʣʷ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʩʦʚʤʝʩʪʠʤʦʩʪʠ ʀʂʊ, ʠ ʢʦʛʜʘ ʤʳ 

ʦʙʤʝʥʠʚʘʝʤʩʷ ʛʦʣʦʩʦʚʳʤʠ ʠʣʠ ʚʠʜʝʦ ʩʦʦʙʱʝʥʠʷʤʠ ʣʠʙʦ ʜʘʥʥʳʤʠ, 
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ʩʪʘʥʜʘʨʪʳ ʜʘʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʦʩʫʱʝʩʪʚʣʷʪʴ ʛʣʦʙʘʣʴʥʫʶ ʩʚʷʟʴ, ʛʘʨʘʥʪʠʨʫʷ, 

ʯʪʦ ʩʝʪʠ ʠ ʫʩʪʨʦʡʩʪʚʘ ʀʂʊ ʨʘʟʣʠʯʥʳʭ ʩʪʨʘʥ ʛʦʚʦʨʷʪ ʥʘ ʦʜʥʦʤ ʷʟʳʢʝ. 

ʉ ʤʦʤʝʥʪʘ ʩʚʦʝʛʦ ʩʦʟʜʘʥʠʷ ʚ 1865 ʛʦʜʫ ʄʉʕ-T ʧʨʠʤʝʥʷʝʪ ʢ ʨʘʟʨʘʙʦʪʢʝ 

ʩʪʘʥʜʘʨʪʦʚ ʧʦʜʭʦʜ ʥʘ ʙʘʟʝ ʚʢʣʘʜʦʚ ʠ ʥʘ ʦʩʥʦʚʝ ʢʦʥʩʝʥʩʫʩʘ, ʧʨʠ ʢʦʪʦʨʦʤ ʚʩʝ 

ʩʪʨʘʥʳ ʠ ʢʦʤʧʘʥʠʠ ʧʦʣʫʯʘʶʪ ʨʘʚʥʳʝ ʧʨʘʚʘ ʥʘ ʦʢʘʟʘʥʠʝ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ 

ʨʘʟʨʘʙʦʪʢʫ ʈʝʢʦʤʝʥʜʘʮʠʡ ʄʉʕ-T. ʉ ʥʘʯʘʣʘ ʩʚʦʝʡ ʨʘʙʦʪʳ, ʢʘʢ ʦʨʛʘʥ ʧʦ 

ʩʪʘʥʜʘʨʪʠʟʘʮʠʠ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʪʝʣʝʛʨʘʬʥʦʛʦ ʦʙʤʝʥʘ, ʚ ʩʠʣʫ ʩʚʦʝʡ 

ʩʦʟʠʜʘʪʝʣʴʥʦʡ ʨʦʣʠ ʚ ʵʣʝʢʪʨʦʩʚʷʟʠ ʠ ʚ ʩʦʚʨʝʤʝʥʥʦʡ ʢʦʥʚʝʨʛʝʥʪʥʦʡ ʩʠʩʪʝʤʝ 

ʀʂʊ, ʄʉʕ-ʊ ʦʙʝʩʧʝʯʠʚʘʝʪ ʣʫʯʰʠʝ ʚ ʤʠʨʝ ʫʩʣʦʚʠʷ ʜʣʷ ʛʣʦʙʘʣʴʥʦʛʦ 

ʩʦʦʙʱʝʩʪʚʘ ʩʪʘʥʜʘʨʪʠʟʘʮʠʠ ʠ ʦʩʪʘʝʪʩʷ ʝʜʠʥʩʪʚʝʥʥʳʤ ʚ ʤʠʨʝ ʦʨʛʘʥʦʤ ʧʦ 

ʨʘʟʨʘʙʦʪʢʝ ʧʦʜʣʠʥʥʦ ʛʣʦʙʘʣʴʥʳʭ ʩʪʘʥʜʘʨʪʦʚ ʚ ʦʙʣʘʩʪʠ ʀʂʊ. 

ɹʘʟʠʨʫʶʱʝʝʩʷ ʚ ʰʪʘʙ-ʢʚʘʨʪʠʨʝ ʄʉʕ ʚ ɾʝʥʝʚʝ ɹʶʨʦ ʩʪʘʥʜʘʨʪʠʟʘʮʠʠ 

ʵʣʝʢʪʨʦʩʚʷʟʠ (ɹʉʕ) ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʦʜʜʝʨʞʢʫ ʩʝʢʨʝʪʘʨʠʘʪʫ 

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʢʦʤʠʩʩʠʡ ʄʉʕ-ʊ, ʠʩʧʦʣʴʟʫʷ ʧʝʨʝʜʦʚʳʝ ʵʣʝʢʪʨʦʥʥʳʝ 

ʤʝʪʦʜʳ ʨʘʙʦʪʳ ʠ ʩʦʚʨʝʤʝʥʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ ʚ ɾʝʥʝʚʝ ʠ ʧʨʠʤʝʥʷʷ ʰʝʩʪʴ 

ʦʬʠʮʠʘʣʴʥʳʭ ʷʟʳʢʦʚ ʉʦʶʟʘ ï ʘʥʛʣʠʡʩʢʠʡ, ʘʨʘʙʩʢʠʡ, ʠʩʧʘʥʩʢʠʡ, ʢʠʪʘʡʩʢʠʡ, 

ʨʫʩʩʢʠʡ ʠ ʬʨʘʥʮʫʟʩʢʠʡ. ʕʪʦʪ ʦʨʛʘʥ, ʚʦʟʛʣʘʚʣʷʝʤʳʡ ʠʟʙʠʨʘʝʤʳʤ 

ʜʦʣʞʥʦʩʪʥʳʤ ʣʠʮʦʤ ï ɼʠʨʝʢʪʦʨʦʤ, ʦʪʚʝʯʘʝʪ ʟʘ ʦʙʝʩʧʝʯʝʥʠʝ ʩʦʛʣʘʩʦʚʘʥʥʦʩʪʠ 

ʚ ʧʨʦʮʝʩʩʝ ʨʘʟʨʘʙʦʪʢʠ ʩʪʘʥʜʘʨʪʦʚ ʄʉʕ-ʊ. ʏʘʩʪʥʳʝ ʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ 

ʩʪʨʫʢʪʫʨʳ ʤʦʛʫʪ ʧʨʠʥʷʪʴ ʫʯʘʩʪʠʝ ʚ ʩʘʤʦʤ ʧʨʦʮʝʩʩʝ ʨʘʟʨʘʙʦʪʢʠ ʪʝʭʥʠʯʝʩʢʠʭ 

ʩʪʘʥʜʘʨʪʦʚ ʥʘ ʥʘʮʠʦʥʘʣʴʥʦʤ, ʨʝʛʠʦʥʘʣʴʥʦʤ ʠʣʠ ʤʝʞʜʫʥʘʨʦʜʥʦʤ ʫʨʦʚʥʝ. 

ʆʢʘʟʳʚʘʷ ʚʣʠʷʥʠʝ ʥʘ ʨʘʟʨʘʙʦʪʢʫ ʩʪʘʥʜʘʨʪʦʚ ï ʯʘʩʪʥʳʝ ʠ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʩʪʨʫʢʪʫʨʳ ʩʪʨʘʥʳ ʤʦʛʫʪ ʦʢʘʟʳʚʘʪʴ ʚʣʠʷʥʠʝ ʥʘ ʨʘʟʨʘʙʦʪʢʫ 

ʩʪʘʥʜʘʨʪʦʚ, ʦʧʨʝʜʝʣʷʷ, ʢʘʢʠʝ ʠʤʝʥʥʦ ʩʪʘʥʜʘʨʪʳ ʥʫʞʥʳ ʠ ʢʘʢʠʝ ʟʘʜʘʯʠ ʦʥʠ 

ʜʦʣʞʥʳ ʨʝʰʘʪʴ. 

ʃʝʩʪʥʠʮʘ ʨʘʟʚʠʪʠʷ ʩʪʘʥʜʘʨʪʠʟʘʮʠʠ ʙʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ ʄʉʕ ʚ ʢʘʯʝʩʪʚʝ 

ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʨʘʩʰʠʨʝʥʠʶ ʫʯʘʩʪʠʷ ʚ ʜʝʷʪʝʣʴʥʦʩʪʠ ʄʉʕ (ʈʠʩ. 1.2).  

 
  

ʈʠʩʫʥʦʢ 1.2 - ʃʝʩʪʥʠʮʘ ʨʘʟʚʠʪʠʷ ʩʪʘʥʜʘʨʪʠʟʘʮʠʠ ʄʉʕ 
(ʘʜʘʧʪʠʨʦʚʘʥʦ ʩ ʚʝʙ-ʩʘʡʪʘ ʄʉʕ) 

 

ˤ͔͔͙͔ͤͫͤ 
͔͔ͨͪ͒ͦ͗͡-
͙͚ͤ ͒͡Ύ 
ˤˢ˿̏

˽͔͍ͪ͒ͫͭ͊-
͔͙͔ͤ͡ 
Ϧ͍͍͊͒ͦ͟͡Ϧ

˽͍͔͙ͪͦͫͭ ͯ 
͔ͫ͋Ύ 

͔͙ͣͪͦͨͪΎ-
͙ͭΎ ˸˿̏ 
͙͙͡ ͫͦ͒͊ͭ͘Έ 
͔͎͙ͪͦͤ͊͡Έ-
ͤ·͔ ͎ͪͯͨͨ·

̂;͙͔͊ͫͭ ͍ 
͔ͪ͊͋ͦͭ 
͙͔͍ͫͫ͒ͦ͊͡-
͔ͭ͡Έ͙ͫ͟ͻ 
͙͙͚ͦͣͫͫ͟ ͙ 
͔͙͍ͦͨͪ͊ͭ-
ͤ·ͻ ͎ͪͯͨͨ 

͔͍̉ͤͫͭͦ͡ ͙ 
͊ͫͫͦͼ͙͙ͪͦ-
͍͔͊ͤͤͦ 
;͔͍ͤͫͭͦ͡ ͍ 
͔ͫͭͦͪ͊͟ͻ 
˸˿̏

˿͙͔ͦ͒͊ͤ͘ 
ͤ͊ͼ͙ͦͤ͊͡Έ-
͎ͤͦͦ 

͔ͨͦͭͤͼ͙͊͊͡ 
͙ͫͨͦ͡Έͦ͘-
͍͙͊ͤΎ 
͍ͫͭͤ͒͊ͪͭͦ 
ˮ˴́

˾ͦͫͭ 
͙ͫͨͦ͡Έͦ͘-
͍͙͊ͤΎ 
͔͔ͪͦͣͤ͟-
͒͊ͼ͙͚ ˸˿̏
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ʅʘ ʥʠʟʰʝʡ ʩʪʫʧʝʥʠ ʥʘʭʦʜʠʪʩʷ ʨʦʩʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʈʝʢʦʤʝʥʜʘʮʠʡ ʄʉʕ ʠ 

ʝʛʦ ʚʝʙ-ʩʘʡʪʘ. ʇʦʢʘʟʘʪʝʣʝʤ ʟʜʝʩʴ ʤʦʞʝʪ ʩʣʫʞʠʪʴ ʢʦʣʠʯʝʩʪʚʦ ʩʣʫʯʘʝʚ 

ʟʘʛʨʫʟʢʠ ʈʝʢʦʤʝʥʜʘʮʠʡ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʩʪʘʥʜʘʨʪʦʚ ʧʨʠ 

ʟʘʢʫʧʢʘʭ ʚ ʩʬʝʨʝ ʀʂʊ ʜʦʣʞʥʦ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʩʥʠʞʝʥʠʶ ʠʟʜʝʨʞʝʢ ʠ 

ʦʙʝʩʧʝʯʝʥʠʶ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʩʦʚʤʝʩʪʠʤʦʩʪʠ. 

ʅʘ ʚʪʦʨʦʡ ʩʪʫʧʝʥʠ ʣʝʩʪʥʠʮʳ ʥʘʭʦʜʠʪʩʷ ʩʦʟʜʘʥʠʝ ʥʘʮʠʦʥʘʣʴʥʦʛʦ 

ʧʦʪʝʥʮʠʘʣʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʪʘʥʜʘʨʪʦʚ ʀʂʊ. ʉʦʟʜʘʥʠʝ ʧʦʪʝʥʮʠʘʣʘ 

ʩʧʦʩʦʙʩʪʚʫʝʪ ʬʦʨʤʠʨʦʚʘʥʠʶ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʢʦʨʧʫʩʘ ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʭ 

ʠʥʞʝʥʝʨʦʚ, ʩʧʦʩʦʙʥʳʭ ʦʩʫʱʝʩʪʚʣʷʪʴ ʈʝʢʦʤʝʥʜʘʮʠʠ. ʄʉʕ ʤʦʞʝʪ ʦʙʝʩʧʝʯʠʪʴ 

ʧʨʦʛʨʘʤʤʳ ʩʦʟʜʘʥʠʷ ʧʦʪʝʥʮʠʘʣʘ ʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʧʦʜʛʦʪʦʚʢʠ. 

ʊʨʝʪʴʶ ʩʪʫʧʝʥʴ ʣʝʩʪʥʠʮʳ ʦʙʨʘʟʫʝʪ ʯʣʝʥʩʪʚʦ ʠ ʘʩʩʦʮʠʠʨʦʚʘʥʥʦʝ 

ʯʣʝʥʩʪʚʦ ʚ ʉʝʢʪʦʨʘʭ ʄʉʕ. ʀʥʩʪʠʪʫʮʠʦʥʘʣʴʥʦʝ ʯʣʝʥʩʪʚʦ ʚ ʤʠʨʦʚʦʤ 

ʩʦʦʙʱʝʩʪʚʝ ʩʦʜʝʡʩʪʚʫʝʪ ʛʣʦʙʘʣʠʟʘʮʠʠ, ʢʦʤʧʝʥʩʠʨʫʷ ʝʝ ʥʝʛʘʪʠʚʥʳʝ ʩʪʦʨʦʥʳ. 

ʏʣʝʥʩʪʚʦ ʧʦʟʚʦʣʷʝʪ ʪʘʢʞʝ ʟʥʘʢʦʤʠʪʴʩʷ ʩ ʦʪʯʝʪʘʤʠ ʦ ʩʦʙʨʘʥʠʷʭ, ʚʢʣʘʜʘʤʠ, 

ʚʨʝʤʝʥʥʳʤʠ ʠ ʨʘʙʦʯʠʤʠ ʜʦʢʫʤʝʥʪʘʤʠ. 

ʅʘ ʯʝʪʚʝʨʪʦʡ ʩʪʫʧʝʥʠ ʣʝʩʪʥʠʮʳ ʥʘʭʦʜʠʪʩʷ ʫʯʘʩʪʠʝ ʚ ʨʘʙʦʪʝ 

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʢʦʤʠʩʩʠʡ ʠ ʦʧʝʨʘʪʠʚʥʳʭ ʛʨʫʧʧ. ʊʘʢʦʝ ʫʯʘʩʪʠʝ 

ʩʧʦʩʦʙʩʪʚʫʝʪ ʦʙʫʯʝʥʠʶ ʥʘ ʧʨʘʢʪʠʢʝ ʠ ʩʦʟʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʫʩʪʘʥʦʚʣʝʥʠʷ 

ʢʦʥʪʘʢʪʦʚ. ʉʫʱʝʩʪʚʫʝʪ ʪʘʢʞʝ ʚʦʟʤʦʞʥʦʩʪʴ ʫʜʘʣʝʥʥʦʛʦ ʫʯʘʩʪʠʷ (ʥʘʧʨʠʤʝʨ, 

ʧʨʠ ʪʨʘʥʩʣʷʮʠʠ ʯʝʨʝʟ ʠʥʪʝʨʥʝʪ ʩʦʙʨʘʥʠʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʢʦʤʠʩʩʠʡ, ʘ 

ʪʘʢʞʝ ʚ ʨʘʤʢʘʭ ʛʨʫʧʧ, ʨʘʙʦʪʘʶʱʠʭ ʧʦ ʧʝʨʝʧʠʩʢʝ). 

ʅʘʭʦʜʷʩʴ ʥʘ ʧʷʪʦʡ ʩʪʫʧʝʥʠ ʣʝʩʪʥʠʮʳ, ʩʪʨʘʥʳ ʤʦʛʫʪ ʧʨʝʜʣʦʞʠʪʴ 

ʧʨʦʚʝʩʪʠ ʫ ʩʝʙʷ ʤʝʨʦʧʨʠʷʪʠʷ ʄʉʕ ʠʣʠ ʩʦʟʜʘʪʴ ʨʝʛʠʦʥʘʣʴʥʳʝ ʛʨʫʧʧʳ ʜʣʷ 

ʘʢʪʠʚʠʟʘʮʠʠ ʫʯʘʩʪʠʷ. ʇʨʦʚʝʜʝʥʠʝ ʫ ʩʝʙʷ ʤʝʨʦʧʨʠʷʪʠʡ ʩʦʟʜʘʩʪ ʥʦʚʳʝ 

ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʦʙʫʯʝʥʠʷ ʥʘ ʧʨʘʢʪʠʢʝ, ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʧʦʜʛʦʪʦʚʢʠ ʠ 

ʧʦʚʳʰʝʥʠʷ ʫʨʦʚʥʷ ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʩʪʠ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʨʘʟʣʠʯʥʳʭ 

ʨʝʛʠʦʥʘʭ ʨʘʙʦʪʘʝʪ ʚʩʝ ʙʦʣʴʰʝ ʩʦʚʤʝʩʪʥʳʭ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʢʦʤʠʩʩʠʡ ʠ 

ʦʧʝʨʘʪʠʚʥʳʭ ʛʨʫʧʧ ʄʉʕ-T/ʄʉʕ-D ʠ ʧʨʦʚʦʜʠʪʩʷ ʚʩʝ ʙʦʣʴʰʝ ʩʦʚʤʝʩʪʥʳʭ 

ʩʝʤʠʥʘʨʦʚ-ʧʨʘʢʪʠʢʫʤʦʚ. 

ʐʝʩʪʘʷ ʩʪʫʧʝʥʴ ʣʝʩʪʥʠʮʳ ï ʵʪʦ ʧʨʝʜʩʪʘʚʣʝʥʠʝ çʚʢʣʘʜʦʚè (ʪ. ʝ. ʚʭʦʜʥʳʭ 

ʜʦʢʫʤʝʥʪʦʚ) ʥʘ ʩʦʙʨʘʥʠʷʭ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʢʦʤʠʩʩʠʡ ʄʉʕ-T ʠ ʩʚʷʟʘʥʥʳʭ 

ʩ ʥʠʤʠ ʩʦʙʨʘʥʠʷʭ. ɺʥʦʩʷ ʩʚʦʡ ʚʢʣʘʜ ʚ ʵʪʦʪ ʧʨʦʮʝʩʩ, ʤʦʞʥʦ ʬʦʨʤʠʨʦʚʘʪʴ 

ʙʫʜʫʱʠʝ ʩʪʘʥʜʘʨʪʳ. ʇʨʦʮʝʩʩ ʩʪʘʥʜʘʨʪʠʟʘʮʠʠ ʚ ʮʝʣʦʤ ʦʧʨʝʜʝʣʷʝʪʩʷ 

çʚʢʣʘʜʘʤʠè, ʧʦʩʢʦʣʴʢʫ ʦʥʠ ʣʝʞʘʪ ʚ ʦʩʥʦʚʝ ʧʨʘʢʪʠʯʝʩʢʠ ʚʩʝʭ ʈʝʢʦʤʝʥʜʘʮʠʡ. 

ʉʝʜʴʤʘʷ ʩʪʫʧʝʥʴ ʣʝʩʪʥʠʮʳ ï ʵʪʦ ʚʳʜʚʠʞʝʥʠʝ ʩʚʦʠʭ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ, 

ʥʘʧʨʠʤʝʨ, ʥʘ ʜʦʣʞʥʦʩʪʠ ʧʨʝʜʩʝʜʘʪʝʣʝʡ, ʟʘʤʝʩʪʠʪʝʣʝʡ ʧʨʝʜʩʝʜʘʪʝʣʝʡ ʠʣʠ 

ʜʦʢʣʘʜʯʠʢʦʚ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʢʦʤʠʩʩʠʡ. ʕʪʠ ʣʠʮʘ ʚʭʦʜʷʪ ʚ ʩʦʩʪʘʚ 

ʨʫʢʦʚʦʜʩʪʚʘ ʢʘʞʜʦʡ ʠʟ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʢʦʤʠʩʩʠʡ ʠ ʧʦʤʦʛʘʶʪ ʝʡ ʚ ʨʘʙʦʪʝ. 

ʅʘʟʥʘʯʝʥʠʝ ʥʘ ʪʘʢʫʶ ʜʦʣʞʥʦʩʪʴ ʷʚʣʷʝʪʩʷ ʚʳʨʘʞʝʥʠʝʤ ʧʨʠʟʥʘʥʠʷ ʚʢʣʘʜʦʚ 

ʦʪʜʝʣʴʥʳʭ ʣʠʮ, ʚʥʦʩʠʚʰʠʭʩʷ ʠʤʠ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʨʷʜʘ ʣʝʪ. 

ʇʦʩʣʝʜʥʷʷ ʩʪʫʧʝʥʴ ʣʝʩʪʥʠʮʳ ï ʵʪʦ ʚʥʝʩʝʥʠʝ ʧʨʝʜʣʦʞʝʥʠʡ ʜʣʷ ɺɸʉʕ, 

ʥʘʧʨʠʤʝʨ, ʦʪʥʦʩʠʪʝʣʴʥʦ ʚʦʧʨʦʩʦʚ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠʣʠ ʧʨʦʛʨʘʤʤ ʨʘʙʦʪʳ ʥʘ 

ʙʫʜʫʱʝʝ. ɺ ʩʚʦʝʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʄʉʕ-T ʦʨʠʝʥʪʠʨʫʝʪʩʷ ʥʘ ʚʦʧʨʦʩʳ ʜʣʷ 
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ʠʩʩʣʝʜʦʚʘʥʠʷ, ʢʦʪʦʨʳʝ ʦʧʨʝʜʝʣʷʶʪ ʩʦʜʝʨʞʘʥʠʝ ʨʘʙʦʪʳ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ 

ʢʦʤʠʩʩʠʡ. 

 

1.5 ʀʂʊ ʠ ʧʨʦʛʨʘʤʤʘ ʆʆʅ ʋʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ ʪʳʩʷʯʝʣʝʪʠʷ  

ɺʳ ʫʞʝ ʧʦʥʠʤʘʝʪʝ, ʯʪʦ ʀʂʊ ʠʛʨʘʝʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʦʢʨʫʞʘʶʱʝʤ ʤʠʨʝ, 

ʥʦ ʥʝ ʜʦ ʢʦʥʮʘ ʝʱʝ ʦʩʦʟʥʘʝʪʝ ʚʣʠʷʥʠʝ ʀʂʊ ʥʘ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʝ 

ʨʘʟʚʠʪʠʝ ʚʦ ʚʩʝʤ ʤʠʨʝ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ. ɺ ʤʠʨʦʚʦʤ ʤʘʩʰʪʘʙʝ 

ʀʂʊ ʧʨʝʜʦʩʪʘʚʠʣʠ ʥʘʩʝʣʝʥʠʶ ʥʦʚʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʠ ʨʝʩʫʨʩʳ: ʵʣʝʢʪʨʦʥʥʦʝ 

ʧʨʘʚʠʪʝʣʴʩʪʚʦ ʨʘʩʰʠʨʠʣʦ ʧʨʝʜʦʩʪʘʚʣʝʥʠʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʫʩʣʫʛ; 

ʩʦʮʠʘʣʴʥʳʝ ʤʝʜʠʘ ʧʨʝʜʦʩʪʘʚʠʣʠ ʚʦʟʤʦʞʥʦʩʪʴ ʚʳʩʢʘʟʘʪʴʩʷ ʩʦʮʠʘʣʴʥʳʤ 

ʛʨʫʧʧʘʤ, ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ ʧʦʜʚʝʨʛʘʝʤʳʤ ʤʘʨʛʠʥʘʣʠʟʘʮʠʠ; ʩʝʣʴʩʢʠʝ 

ʦʪʜʘʣʝʥʥʳʝ ʨʘʡʦʥʳ ʙʣʘʛʦʜʘʨʷ ʵʣʝʢʪʨʦʥʥʦʤʫ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʶ ʧʦʣʫʯʘʶʪ 

ʚʦʟʤʦʞʥʦʩʪʴ ʦʙʨʘʱʝʥʠʷ ʢ ʦʧʳʪʥʳʤ ʚʨʘʯʘʤ, ʘ ʵʣʝʢʪʨʦʥʥʦʝ ʦʙʫʯʝʥʠʝ 

ʦʙʝʩʧʝʯʠʣʦ ʜʦʩʪʫʧ ʢ ʦʙʨʘʟʦʚʘʥʠʶ ʪʝʤ, ʢʪʦ ʥʘʭʦʜʠʪʩʷ ʚʥʝ ʧʨʝʜʝʣʦʚ 

ʪʨʘʜʠʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʦʙʫʯʝʥʠʷ.  

ɺʘʞʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʀʂʊ ʚ ʫʩʢʦʨʝʥʠʠ ʧʨʦʮʝʩʩʘ ʨʘʟʚʠʪʠʷ ʷʚʣʷʝʪʩʷ 

ʦʜʥʦʡ ʠʟ ʚʘʞʥʳʭ ʪʝʤ, ʧʨʠʥʷʪʳʭ ʤʠʨʦʚʳʤ ʩʦʦʙʱʝʩʪʚʦʤ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʧʦ-

ʧʨʝʞʥʝʤʫ ʩʫʱʝʩʪʚʫʝʪ ʟʥʘʯʠʪʝʣʴʥʦʝ ʥʝʨʘʚʝʥʩʪʚʦ ʚ ʨʘʟʚʠʪʠʠ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ 

ʀʂʊ, ʚʦʟʤʦʞʥʦʩʪʠ ʫʩʪʘʥʦʚʣʝʥʠʷ ʩʚʷʟʠ ʠ ʦʙʣʘʜʘʥʠʷ ʥʦʫ-ʭʘʫ, ʯʪʦ 

ʧʨʝʧʷʪʩʪʚʫʝʪ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʤʫ ʧʨʠʤʝʥʝʥʠʶ ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʧʨʝʠʤʫʱʝʩʪʚ 

ʀʂʊ, ʦʩʦʙʝʥʥʦ ʚ ɸʟʠʘʪʩʢʦʤ ʨʝʛʠʦʥʝ. ʈʝʛʠʦʥʳ, ʩʪʨʘʥʳ ʠ ʩʦʦʙʱʝʩʪʚʘ ʥʝ 

ʦʙʝʩʧʝʯʝʥʳ ʦʜʠʥʘʢʦʚʳʤ ʜʦʩʪʫʧʦʤ ʢ ʀʂʊ: ʤʝʞʜʫ ʩʦʩʝʜʥʠʤʠ ʨʝʛʠʦʥʘʤʠ ʠ 

ʚʥʫʪʨʠ ʩʦʮʠʘʣʴʥʳʭ ʛʨʫʧʧ ʩʫʱʝʩʪʚʫʝʪ ʤʥʦʞʝʩʪʚʦ ʟʥʘʯʠʪʝʣʴʥʳʭ 

ʨʘʩʭʦʞʜʝʥʠʡ. ɼʝʡʩʪʚʠʪʝʣʴʥʦ, ʮʠʬʨʦʚʦʡ ʨʘʟʨʳʚ ʚ ɸʟʠʘʪʩʢʦʤ ʨʝʛʠʦʥʝ ʧʦ-

ʧʨʝʞʥʝʤʫ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʢ ʦʜʠʥ ʠʟ ʩʘʤʳʭ ʙʦʣʴʰʠʭ ʚ ʤʠʨʝ.  

ʏʪʦʙʳ ʧʦʣʥʦʩʪʴʶ ʧʨʝʦʜʦʣʝʪʴ ʮʠʬʨʦʚʦʡ ʨʘʟʨʳʚ ʠ ʨʝʘʣʠʟʦʚʘʪʴ ʰʠʨʦʢʠʝ 

ʚʦʟʤʦʞʥʦʩʪʠ ʀʂʊ, ʚʥʘʯʘʣʝ ʜʦʣʞʝʥ ʙʳʪʴ ʦʙʝʩʧʝʯʝʥ ʥʝʦʙʭʦʜʠʤʳʡ ʫʨʦʚʝʥʴ 

ʯʝʣʦʚʝʯʝʩʢʠʭ ʨʝʩʫʨʩʦʚ ʠ ʠʥʩʪʠʪʫʮʠʦʥʘʣʴʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ. ʉ ʵʪʦʡ ʮʝʣʴʶ 16 

ʠʶʥʷ 2006 ʛʦʜʘ ʙʳʣ ʩʦʟʜʘʥ ɸʟʠʘʪʩʢʦ-ʊʠʭʦʦʢʝʘʥʩʢʠʡ ʫʯʝʙʥʳʡ ʮʝʥʪʨ ʧʦ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʤ ʠ ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʤ ʪʝʭʥʦʣʦʛʠʷʤ ʜʣʷ ʨʘʟʚʠʪʠʷ (ɸʊʋʎ 

ʀʂʊʈ). ʆʥ ʬʫʥʢʮʠʦʥʠʨʫʝʪ ʚ ʢʘʯʝʩʪʚʝ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʠʥʩʪʠʪʫʪʘ 

ʕʢʦʥʦʤʠʯʝʩʢʦʡ ʠ ʩʦʮʠʘʣʴʥʦʡ ʢʦʤʠʩʩʠʠ ʆʨʛʘʥʠʟʘʮʠʠ ʆʙʲʝʜʠʥʝʥʥʳʭ ʅʘʮʠʡ 

ʜʣʷ ɸʟʠʠ ʠ ʊʠʭʦʛʦ ʦʢʝʘʥʘ (ʆʆʅ/ʕʉʂɸʊʆ) ʩ ʤʘʥʜʘʪʦʤ ʫʢʨʝʧʣʝʥʠʷ ʫʩʠʣʠʡ 62 

ʯʣʝʥʦʚ ʠ ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʭ ʩʪʨʘʥ-ʯʣʝʥʦʚ ʕʉʂɸʊʆ ʧʦ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʀʂʊ 

ʜʣʷ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʥʘ ʦʩʥʦʚʝ ʧʦʚʳʰʝʥʠʷ ʯʝʣʦʚʝʯʝʩʢʦʛʦ 

ʠ ʠʥʩʪʠʪʫʮʠʦʥʘʣʴʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ. ʄʘʥʜʘʪ ɸʊʋʎ ʀʂʊʈ ʦʪʚʝʯʘʝʪ 

ɼʝʢʣʘʨʘʮʠʠ ʧʨʠʥʮʠʧʦʚ ʠ ʇʣʘʥʫ ʜʝʡʩʪʚʠʡ ɺʩʝʤʠʨʥʦʡ ʚʩʪʨʝʯʠ ʥʘ ʚʳʩʰʝʤ 

ʫʨʦʚʥʝ ʧʦ ʚʦʧʨʦʩʘʤ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʦʙʱʝʩʪʚʘ (ɺɺʋʀʆ), ʢʦʪʦʨʳʡ ʛʣʘʩʠʪ: 

çʂʘʞʜʳʡ ʯʝʣʦʚʝʢ ʜʦʣʞʝʥ ʠʤʝʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʠʦʙʨʝʩʪʠ ʥʝʦʙʭʦʜʠʤʳʝ 

ʥʘʚʳʢʠ ʠ ʟʥʘʥʠʷ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʧʦʥʠʤʘʪʴ, ʘʢʪʠʚʥʦ ʫʯʘʩʪʚʦʚʘʪʴ ʠ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʨʝʠʤʫʱʝʩʪʚʘ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʦʙʱʝʩʪʚʘ ʠ ʵʢʦʥʦʤʠʢʠ 

ʟʥʘʥʠʡè.  
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ʆʩʦʙʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʵʪʦʡ ʜʠʩʮʠʧʣʠʥʳ ʧʨʝʜʩʪʘʚʣʷʝʪ ʦʜʥʘ ʠʟ ʟʘʜʘʯ ʮʝʣʝʡ 

ʨʘʟʚʠʪʠʷ ʪʳʩʷʯʠʣʝʪʠʷ, ʚ ʢʦʪʦʨʦʡ ʫʪʚʝʨʞʜʘʝʪʩʷ, ʯʪʦ ʥʝʦʙʭʦʜʠʤʦ ʚ 

ʩʦʪʨʫʜʥʠʯʝʩʪʚʝ ʩ ʯʘʩʪʥʳʤ ʩʝʢʪʦʨʦʤ ʧʨʠʥʠʤʘʪʴ ʤʝʨʳ, ʯʪʦʙʳ ʚʩʝ ʤʦʛʣʠ 

ʧʦʣʴʟʦʚʘʪʴʩʷ ʙʣʘʛʘʤʠ ʥʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʦʩʦʙʝʥʥʦ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʠ 

ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ. 

ʀʤʝʥʥʦ ʟʜʝʩʴ ʨʦʣʴ ʀʂʊ ʩʪʘʥʦʚʠʪʩʷ ʚʘʞʥʦʡ ï ʚ ʢʘʯʝʩʪʚʝ ʠʥʩʪʨʫʤʝʥʪʘ, 

ʢʦʪʦʨʳʡ ʧʨʘʚʠʪʝʣʴʩʪʚʘ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʩʚʦʠʭ ʧʨʦʛʨʘʤʤʘʭ ʚ ʮʝʣʷʭ 

ʫʩʢʦʨʝʥʠʷ ʨʦʩʪʘ. ɼʝʡʩʪʚʠʪʝʣʴʥʦ, ʚ ʪʝʯʝʥʠʝ ʧʦʩʣʝʜʥʠʭ ʜʝʩʷʪʠ ʣʝʪ ʫʤʝʥʠʝ 

ʵʬʬʝʢʪʠʚʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʢʦʤʧʴʶʪʝʨʳ ʠ ʀʥʪʝʨʥʝʪ ʩʪʘʣʦ ʦʩʥʦʚʥʳʤ ʬʘʢʪʦʨʦʤ 

ʙʳʩʪʨʦʛʦ ʨʘʟʚʠʪʠʷ ʚ ʨʷʜʝ ʘʟʠʘʪʩʢʠʭ ʩʪʨʘʥ. ʀʂʊ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ 

ʜʣʷ:  

- ʦʙʝʩʧʝʯʝʥʠʷ ʙʦʣʝʝ ʰʠʨʦʢʦʛʦ ʠ ʨʘʚʥʦʧʨʘʚʥʦʛʦ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʫʩʣʫʛ;  

- ʩʦʜʝʡʩʪʚʠʷ ʩʣʦʞʥʳʤ ʧʨʦʮʝʩʩʘʤ ʧʣʘʥʠʨʦʚʘʥʠʷ ʠ ʢʦʦʨʜʠʥʘʮʠʠ ʤʝʞʜʫ 

ʨʘʟʣʠʯʥʳʤʠ ʩʝʢʪʦʨʘʤʠ;  

- ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʚʦʟʤʦʞʥʦʩʪʠ ʫʚʝʣʠʯʝʥʠʷ ʦʙʤʝʥʘ ʠʥʬʦʨʤʘʮʠʝʡ, 

ʧʨʦʧʘʛʘʥʜʳ ʠ ʤʦʥʠʪʦʨʠʥʛʘ ʢʣʶʯʝʚʳʭ ʫʩʠʣʠʡ.  

ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʚʦ ʚʩʝʤ ʤʠʨʝ ʫʜʝʣʷʶʪ ʚʩʝ ʙʦʣʴʰʝ ʚʥʠʤʘʥʠʷ ʀʂʊ ʚ ʮʝʣʷʭ 

ʨʘʟʚʠʪʠʷ (ʀʂʊʈ). ɼʣʷ ʥʠʭ ʀʂʊʈ ʟʘʢʣʶʯʘʝʪʩʷ ʥʝ ʪʦʣʴʢʦ ʚ ʨʘʟʚʠʪʠʠ 

ʠʥʜʫʩʪʨʠʠ ʀʂʊ ʠʣʠ ʩʝʢʪʦʨʘ ʵʢʦʥʦʤʠʢʠ, ʥʦ ʪʘʢʞʝ ʠ ʚʦ ʚʢʣʶʯʝʥʠʠ ʀʂʊ ʚ 

ʵʢʦʥʦʤʠʢʫ ʜʣʷ ʩʪʠʤʫʣʠʨʦʚʘʥʠʷ ʢʘʢ ʩʦʮʠʘʣʴʥʦʛʦ, ʪʘʢ ʠ ʧʦʣʠʪʠʯʝʩʢʦʛʦ ʨʦʩʪʘ. 

ʈʘʟʥʦʦʙʨʘʟʠʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠ ʢʦʣʠʯʝʩʪʚʘ ʠʥʠʮʠʘʪʠʚ ʚ ʦʙʣʘʩʪʠ ʀʂʊʈ 

ʤʥʦʞʝʩʪʚʦ. ʆʥʠ ʚʢʣʶʯʘʶʪ ʧʨʝʜʦʩʪʘʚʣʝʥʠʝ ʜʦʩʪʫʧʘ ʠ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ, 

ʨʘʟʨʘʙʦʪʢʫ ʧʦʣʠʪʠʢʠ ʠ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʦʡ ʙʘʟʳ, ʩʦʟʜʘʥʠʝ ʧʦʪʝʥʮʠʘʣʘ. 

ʉʫʱʝʩʪʚʫʝʪ ʪʘʢʞʝ ʤʥʦʛʦ ʠʥʠʮʠʘʪʠʚ ʚ ʦʙʣʘʩʪʠ ʀʂʊʈ, ʢʦʪʦʨʳʝ ʥʘʧʨʘʚʣʝʥʳ ʥʘ 

ʫʣʫʯʰʝʥʠʝ ʫʧʨʘʚʣʝʥʠʷ ʠ ʩʥʘʙʞʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʦʪʨʘʩʣʝʡ, ʚʢʣʶʯʘʷ ʩʝʣʴʩʢʦʝ 

ʭʦʟʷʡʩʪʚʦ, ʩʤʷʛʯʝʥʠʝ ʧʦʩʣʝʜʩʪʚʠʡ ʠʟʤʝʥʝʥʠʷ ʢʣʠʤʘʪʘ, ʫʧʨʘʚʣʝʥʠʝ ʨʠʩʢʘʤʠ 

ʩʪʠʭʠʡʥʳʭ ʙʝʜʩʪʚʠʡ, ʦʙʨʘʟʦʚʘʥʠʝ, ʟʘʱʠʪʘ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʛʝʥʜʝʨʥʳʝ 

ʚʦʧʨʦʩʳ, ʧʨʘʚʠʪʝʣʴʩʪʚʦ ʠ ʫʧʨʘʚʣʝʥʠʝ, ʟʜʦʨʦʚʴʝ ʠ ʪ.ʜ. 

ɽʩʣʠ ʧʦʩʤʦʪʨʝʪʴ ʥʘ ʨʘʟʣʠʯʥʳʝ ʠʥʥʦʚʘʮʠʠ, ʢʦʪʦʨʳʝ ʠʟʤʝʥʠʣʠ ʦʙʱʝʩʪʚʦ 

ʚ ʧʦʩʣʝʜʥʠʝ ʩʪʦ ʣʝʪ, ʪʦ ʨʝʚʦʣʶʮʠʷ ʚ ʦʙʣʘʩʪʠ ʀʂʊ ʚʢʫʧʝ ʩ ʀʥʪʝʨʥʝʪʦʤ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʦʜʥʦ ʠʟʦʙʨʝʪʝʥʠʝ, ʢʦʪʦʨʦʤʫ ʫʜʘʣʦʩʴ ʦʩʫʱʝʩʪʚʠʪʴ 

ʙʝʩʧʨʝʮʝʜʝʥʪʥʳʝ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ. ʉʝʛʦʜʥʷ ʤʠʨ ʩʠʣʴʥʦ 

ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʪʦʛʦ, ʯʪʦ ʙʳʣʦ ʝʱʝ ʜʚʘʜʮʘʪʴ ʣʝʪ ʥʘʟʘʜ. ʉʝʛʦʜʥʷ ʥʘʠʙʦʣʝʝ 

ʧʦʜʭʦʜʷʱʠʤ ʚʘʨʠʘʥʪʦʤ ʝʛʦ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʷʚʣʷʝʪʩʷ ʛʣʦʙʘʣʴʥʘʷ ʜʝʨʝʚʥʷ, ʛʜʝ 

ʢʘʞʜʳʡ ʤʦʞʝʪ ʙʳʪʴ ʧʦʜʢʣʶʯʝʥ ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʚʨʝʤʝʥʠ, ʧʨʦʩʪʨʘʥʩʪʚʘ, 

ʢʫʣʴʪʫʨʳ, ʷʟʳʢʘ ʠ ʨʘʩʩʪʦʷʥʠʷ. ʇʨʠʥʷʚ ʵʪʫ ʨʝʚʦʣʶʮʠʶ, ʥʝʢʦʪʦʨʳʝ ʦʯʝʥʴ 

ʙʝʜʥʳʝ ʩʪʨʘʥʳ ʚʥʝʟʘʧʥʦ ʩʪʘʣʠ ʣʠʜʝʨʘʤʠ ʨʳʥʢʘ ʠ ʤʦʱʥʳʤʠ ʠʛʨʦʢʘʤʠ ʥʘ 

ʛʣʦʙʘʣʴʥʦʤ ʫʨʦʚʥʝ.  

ʇʫʪʴ ʨʦʩʪʘ ʀʂʊ ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʀʂʊʈ, ʥʘʭʦʜʠʪʩʷ ʥʘ ʦʪʨʝʟʢʝ, ʥʘʯʠʥʘʷ 

ʩʦ ʩʢʨʦʤʥʦʛʦ ʨʘʜʠʦ ʚ ʥʘʯʘʣʝ ʍʍ ʚʝʢʘ ʠ ʜʚʠʛʘʷʩʴ ʢ ʫʥʠʚʝʨʩʘʣʴʥʦʤʫ 

ʤʦʙʠʣʴʥʦʤʫ ʪʝʣʝʬʦʥʫ ʩʝʛʦʜʥʷ. ʋʩʧʝʭ ʠ ʥʘʧʨʘʚʣʝʥʠʝ ʝʛʦ ʨʦʩʪʘ ʙʫʜʝʪ ʟʘʚʠʩʝʪʴ 

ʥʝ ʩʪʦʣʴʢʦ ʦʪ ʠʩʢʫʩʥʦʩʪʠ ʝʛʦ ʨʘʟʨʘʙʦʪʯʠʢʦʚ, ʥʦ, ʩʢʦʨʝʝ, ʦʪ ʠʟʦʙʨʝʪʘʪʝʣʴʩʢʦʛʦ 

ʧʦʪʝʥʮʠʘʣʘ ʝʛʦ ʢʦʥʝʯʥʳʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʙʫʜʴ ʪʦ ʚ ʙʦʛʘʪʦʡ ʩʪʦʣʠʮʝ ʠʣʠ 
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ʙʝʜʥʦʡ ʛʦʨʥʦʡ ʜʝʨʝʚʥʝ. ʌʘʢʪʦʨʳ, ʢʦʪʦʨʳʝ ʙʫʜʫʪ ʦʧʨʝʜʝʣʷʪʴ ʥʘʧʨʘʚʣʝʥʠʝ 

ʨʦʩʪʘ ʀʂʊ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʦʩʪʘʶʪʩʷ ʪʝʤʠ ʞʝ, ʢʘʢʠʤʠ ʦʥʠ ʙʳʣʠ 

ʨʘʥʴʰʝ:  

Å ɸʜʘʧʪʘʮʠʷ ï ʩʪʝʧʝʥʴ, ʩ ʢʦʪʦʨʦʡ ʦʥʠ ʤʦʛʫʪ ʙʳʪʴ ʘʜʘʧʪʠʨʦʚʘʥʳ ʢ 

ʨʘʟʣʠʯʥʳʤ ʟʘʜʘʯʘʤ;  

Å ʇʦʚʳʰʝʥʠʝ ʧʦʪʝʥʮʠʘʣʘ ï ʯʝʤ ʣʫʯʰʝ ʦʥʠ ʠʩʧʦʣʥʷʶʪ ʪʨʫʜʥʫʶ ʟʘʜʘʯʫ 

ʵʬʬʝʢʪʠʚʥʳʤ ʩʧʦʩʦʙʦʤ, ʪʝʤ ʙʦʣʴʰʝ ʠʭ ʩʧʦʩʦʙʥʦʩʪʴ ʧʨʦʠʟʚʦʜʠʪʴ ʠʟʤʝʥʝʥʠʷ;  

Å ʇʨʦʩʪʦʪʘ ʦʩʚʦʝʥʠʷ - ʥʘʩʢʦʣʴʢʦ ʣʝʛʢʦ ʜʣʷ ʰʠʨʦʢʦʡ ʘʫʜʠʪʦʨʠʠ ʧʦʥʷʪʴ, 

ʢʘʢ ʦʩʚʦʠʪʴ ʠ ʘʜʘʧʪʠʨʦʚʘʪʴ ʠʭ;  

Å ʌʠʟʠʯʝʩʢʘʷ ʜʦʩʪʫʧʥʦʩʪʴ ï ʥʘʩʢʦʣʴʢʦ ʣʝʛʢʦ ʠʭ ʧʨʠʦʙʨʝʩʪʠ ʠ ʧʦʣʫʯʠʪʴ 

ʜʦʩʪʫʧ ʢ ʥʠʤ;  

Å ʕʢʦʥʦʤʠʯʝʩʢʘʷ ʜʦʩʪʫʧʥʦʩʪʴ ï ʢʘʢʦʚʘ ʠʭ ʩʪʦʠʤʦʩʪʴ;  

Å ʋʯʘʩʪʠʝ - ʩʢʦʣʴʢʦ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʦʥʠ ʚʦʚʣʝʢʘʶʪ ʠ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʪ ʩ 

ʥʠʤʠ;  

Å ɺʦʟʤʦʞʥʦʩʪʴ ʧʝʨʝʜʘʯʠ - ʢʘʢ ʣʝʛʢʦ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʤʦʞʝʪ ʙʳʪʴ 

ʧʝʨʝʜʘʥʦ ʜʨʫʛʠʤ ʣʠʮʘʤ;  

Å ʇʨʦʠʟʚʦʜʠʪʝʣʴʥʘʷ ʤʦʱʥʦʩʪʴ - ʥʘʩʢʦʣʴʢʦ ʣʝʛʢʦ ʦʥʠ ʧʦʟʚʦʣʷʶʪ 

ʧʦʣʴʟʦʚʘʪʝʣʶ ʩʦʟʜʘʚʘʪʴ ʠ ʨʘʟʚʠʚʘʪʴ ʩʚʦʠ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʝʛʦ/ʝʝ 

ʩʦʙʩʪʚʝʥʥʦʡ ʚʳʛʦʜʳ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ.  

ɺʩʝ ʵʪʠ ʬʘʢʪʦʨʳ ʪʘʢʞʝ ʚʘʞʥʳ ʚ ʧʨʦʛʨʘʤʤʘʭ ʠ ʤʝʨʦʧʨʠʷʪʠʷʭ ʚ ʦʙʣʘʩʪʠ 

ʀʂʊʈ. ʇʦʤʥʷ ʩʚʦʡʩʪʚʘ ʀʂʊ, ʚʘʞʥʦ ʠʟʫʯʠʪʴ ʚʟʘʠʤʦʩʚʷʟʴ ʤʝʞʜʫ ʀʂʊ ʠ 

ʮʝʣʷʤʠ ʨʘʟʚʠʪʠʷ. 

 

ʂʦʥʪʨʦʣʴʥʳʝ ʚʦʧʨʦʩʳ 

1. ʂʘʢ ʚʳ ʧʦʥʠʤʘʝʪʝ ʚʦʟʤʦʞʥʦʩʪʠ ʀʂʊ? 

2. ʂʘʢʠʝ ʚʠʜʳ ʀʂʊ ʚʳ ʟʥʘʝʪʝ? 

3. ɺ ʯʝʤ ʟʘʢʣʶʯʘʝʪʩʷ ʚʟʘʠʤʦʩʚʷʟʴ ʤʝʞʜʫ ʮʝʣʷʤʠ ʨʘʟʚʠʪʠʷ ʠ ʀʂʊ? 

4. ʂʘʢʦʚʳ ʦʩʥʦʚʥʳʝ ʵʪʘʧʳ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʨʘʟʚʠʪʠʷ ʦʙʱʝʩʪʚʘ? 

5. ʏʪʦ ʷʚʣʷʝʪʩʷ ʣʫʯʰʠʤ ʩʧʦʩʦʙʦʤ ʜʣʷ ʩʦʢʨʘʱʝʥʠʷ ʮʠʬʨʦʚʦʛʦ ʨʘʟʨʳʚʘ? 

6. ʂʘʢʦʚʘ ʨʘʟʥʠʮʘ ʤʝʞʜʫ çʵʢʦʥʦʤʠʢʦʡ ʟʥʘʥʠʡè ʠ çʦʙʱʝʩʪʚʦʤ ʥʘ ʦʩʥʦʚʝ 
ʟʥʘʥʠʡè? 

7. ʂ ʢʘʢʦʤʫ ʘʩʧʝʢʪʫ ʀʂʊ ʚʳ ʦʪʥʝʩʝʪʝ ʧʦʨʪʘʣ ʵʣʝʢʪʨʦʥʥʦʛʦ 

ʧʨʘʚʠʪʝʣʴʩʪʚʘ? 

8. ʂʘʢʦʚʳ ʮʝʣʠ ʠ ʟʘʜʘʯʠ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʵʢʦʥʦʤʠʢʠ? 
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ɻʃɸɺɸ 2. ʂʆʄʇʔʖʊɽʈʅʓɽ ʉʀʉʊɽʄʓ 

2.1 ʆʙʟʦʨ ʢʦʤʧʴʶʪʝʨʥʳʭ ʩʠʩʪʝʤ 

ʂʦʤʧʴʶʪʝʨʥʳʝ ʩʠʩʪʝʤʳ ʦʙʨʘʟʦʚʘʥʳ ʥʝʩʢʦʣʴʢʠʤʠ ʧʦʜʩʠʩʪʝʤʘʤʠ, ʪʘʢʠʤʠ 

ʢʘʢ ʘʧʧʘʨʘʪʥʘʷ ʧʦʜʩʠʩʪʝʤʘ, ʧʦʜʩʠʩʪʝʤʘ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʠ ʩʝʪʝʚʘʷ 

ʧʦʜʩʠʩʪʝʤʘ. ʇʦʥʠʤʘʥʠʝ ʪʦʛʦ, ʢʘʢ ʵʪʠ ʧʦʜʩʠʩʪʝʤʳ ʨʘʙʦʪʘʶʪ ʚʤʝʩʪʝ, 

ʧʦʟʚʦʣʷʝʪ ʧʦʥʷʪʴ, ʢʘʢ ʚ ʮʝʣʦʤ ʨʘʙʦʪʘʝʪ ʚʳʯʠʩʣʠʪʝʣʴʥʘʷ ʩʠʩʪʝʤʘ. ɺ ʵʪʦʤ 

ʨʘʟʜʝʣʝ ʧʨʝʜʩʪʘʚʣʝʥ ʦʙʱʠʡ ʚʟʛʣʷʜ ʥʘ ʚʳʯʠʩʣʠʪʝʣʴʥʳʝ ʩʠʩʪʝʤʳ, ʨʘʟʙʠʪʳʝ ʥʘ 

ʢʦʤʧʦʥʝʥʪʳ, ʠ ʨʘʩʩʢʘʟʘʥʦ ʦʙ ʦʩʥʦʚʥʦʡ ʨʦʣʠ ʢʘʞʜʦʡ ʠʟ ʧʦʜʩʠʩʪʝʤ. ɺ 

ʩʣʝʜʫʶʱʠʭ ʤʦʜʫʣʷʭ ʵʪʦʛʦ ʢʫʨʩʘ ʙʦʣʝʝ ʧʦʜʨʦʙʥʦ ʨʘʩʩʢʘʟʘʥʦ ʦ ʢʘʞʜʦʡ 

ʧʦʜʩʠʩʪʝʤʝ. 

ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʫʛʣʫʙʣʝʥʥʦ ʠʟʫʯʠʪʴ ʢʦʤʧʴʶʪʝʨ, ʚʘʞʥʦ ʟʥʘʪʴ ʢʘʢ 

ʩʦʟʜʘʚʘʣʠʩʴ ʢʦʤʧʴʶʪʝʨʳ ʠ ʢʘʢ ʦʥʠ ʵʚʦʣʶʮʠʦʥʠʨʦʚʘʣʠ. ʉʠʣʘ ʢʦʤʧʴʶʪʝʨʦʚ ʥʝ 

ʙʫʜʝʪ ʩʪʦʣʴ ʦʯʝʚʠʜʥʦʡ, ʝʩʣʠ ʥʝ ʟʥʘʪʴ, ʢʘʢ ʢʦʤʧʴʶʪʝʨʳ ʤʦʛʫʪ ʙʳʪʴ 

ʠʩʧʦʣʴʟʦʚʘʥʳ. ʏʪʦʙʳ ʨʘʩʰʠʨʠʪʴ ʚʘʰʠ ʚʦʟʤʦʞʥʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ 

ʢʦʤʧʴʶʪʝʨʥʳʭ ʩʠʩʪʝʤ ʤʳ ʚʢʣʶʯʠʣʠ ʥʝʢʦʪʦʨʳʝ ʠʥʪʝʨʝʩʥʳʝ ʧʨʠʤʝʨʳ ʪʦʛʦ, 

ʢʘʢ ʢʦʤʧʴʶʪʝʨʳ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ. ɺʦʟʤʦʞʥʦ, ʚʳ ʦʪʢʨʦʝʪʝ ʜʣʷ ʩʝʙʷ 

ʧʦʜʭʦʜʷʱʠʡ ʧʫʪʴ ʨʘʟʚʠʪʠʷ ʦʙʣʘʩʪʠ ʩʚʷʟʘʥʥʦʡ ʩ ʢʦʤʧʴʶʪʝʨʘʤʠ. 

ʕʪʦʪ ʨʘʟʜʝʣ ʧʨʝʜʩʪʘʚʣʷʝʪ ʦʙʦʙʱʝʥʥʳʡ ʚʟʛʣʷʜ ʥʘ ʨʘʟʣʠʯʥʳʝ ʢʦʤʧʦʥʝʥʪʳ 

ʢʦʤʧʴʶʪʝʨʥʳʭ ʩʠʩʪʝʤ. ɺʳ ʪʘʢʞʝ ʧʦʣʫʯʠʪʝ ʦʩʥʦʚʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʪʦʤ, 

ʢʘʢ ʢʦʤʧʴʶʪʝʨ ʨʘʙʦʪʘʝʪ, ʠʩʧʦʣʴʟʫʷ ʩʚʦʠ ʧʦʜʩʠʩʪʝʤʳ.  

ʂʦʤʧʦʥʝʥʪʳ ʢʦʤʧʴʶʪʝʨʥʳʭ ʩʠʩʪʝʤ: 

- ʉʠʩʪʝʤʘ ʘʧʧʘʨʘʪʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ. 

- ʉʠʩʪʝʤʘ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ï ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ 

ʦʧʝʨʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʠ ʧʨʠʣʦʞʝʥʠʡ. 

- ʉʝʪʝʚʘʷ ʩʠʩʪʝʤʘ. 

ʂʦʤʧʴʶʪʝʨ ï ʵʣʝʢʪʨʦʥʥʘʷ ʤʘʰʠʥʘ, ʢʦʪʦʨʘʷ ʚʳʧʦʣʥʷʝʪ ʚʚʦʜ, ʦʙʨʘʙʦʪʢʫ, 

ʟʘʧʦʤʠʥʘʥʠʝ ʠ ʚʳʚʦʜ ʠʥʬʦʨʤʘʮʠʠ ʩʦʛʣʘʩʥʦ ʟʘʧʨʦʛʨʘʤʤʠʨʦʚʘʥʥʳʤ 

ʠʥʩʪʨʫʢʮʠʷʤ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʟʘʜʘʯ. ʂʦʛʜʘ-ʪʦ ʢʦʤʧʴʶʪʝʨʳ 

ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʜʣʷ ʘʨʠʬʤʝʪʠʯʝʩʢʠʭ ʚʳʯʠʩʣʝʥʠʡ, ʦʪʩʶʜʘ ʠ 

ʪʝʨʤʠʥ ï ʢʦʤʧʴʶʪʝʨ (compute ï ʩʯʠʪʘʪʴ). ʈʘʩʩʤʦʪʨʠʤ ʧʨʠʤʠʪʠʚʥʫʶ ʬʦʨʤʫ 

ʢʦʤʧʴʶʪʝʨʘ ï ʢʘʣʴʢʫʣʷʪʦʨ. ʅʘʧʨʠʤʝʨ, ʝʩʣʠ ʥʘʤ ʥʫʞʝʥ ʢʘʣʴʢʫʣʷʪʦʨ ʜʣʷ 

ʚʳʧʦʣʥʝʥʠʷ ʦʧʝʨʘʮʠʠ ï ñ3+5=ò ʤʳ ʚʚʦʜʠʤ ʯʠʩʣʘ ʠ ʘʨʠʬʤʝʪʠʯʝʩʢʫʶ 

ʦʧʝʨʘʮʠʶ, ʘ ʟʘʪʝʤ ʢʘʣʴʢʫʣʷʪʦʨ ʦʙʨʘʙʘʪʳʚʘʝʪ ʘʨʠʬʤʝʪʠʯʝʩʢʦʝ ʚʳʨʘʞʝʥʠʝ, 

ʩʢʣʘʜʳʚʘʷ 3 ʠ 5, ʟʘʧʦʤʠʥʘʝʪ ʨʝʟʫʣʴʪʘʪ ï 8 ʠ ʦʪʦʙʨʘʞʘʝʪ ʨʝʟʫʣʴʪʘʪ ʥʘ ʵʢʨʘʥʝ.  

ɸʨʭʠʪʝʢʪʫʨʘ ʢʦʤʧʴʶʪʝʨʘ ï ʵʪʦ ʩʧʝʮʠʬʠʢʘʮʠʷ, ʜʝʪʘʣʠʟʠʨʫʶʱʘʷ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʩʪʘʥʜʘʨʪʦʚ ʧʨʦʛʨʘʤʤʥʦʛʦ ʠ ʘʧʧʘʨʘʪʥʦʛʦ 

ʦʙʝʩʧʝʯʝʥʠʷ ʩ ʮʝʣʴʶ ʬʦʨʤʠʨʦʚʘʥʠʷ ʢʦʤʧʴʶʪʝʨʥʦʡ ʩʠʩʪʝʤʳ ʠʣʠ ʧʣʘʪʬʦʨʤʳ. 

ɼʨʫʛʠʤʠ ʩʣʦʚʘʤʠ, ʘʨʭʠʪʝʢʪʫʨʘ ʢʦʤʧʴʶʪʝʨʘ ʦʪʥʦʩʠʪʩʷ ʢ ʚʦʧʨʦʩʫ, ʢʘʢ 

ʨʘʟʨʘʙʦʪʘʥʘ ʢʦʤʧʴʶʪʝʨʥʘʷ ʩʠʩʪʝʤʘ ʠ ʩ ʢʘʢʠʤʠ ʪʝʭʥʦʣʦʛʠʷʤʠ ʦʥʘ 

ʩʦʚʤʝʩʪʠʤʘ.  

ʆʯʝʥʴ ʭʦʨʦʰʝʝ ʦʙʲʷʩʥʝʥʠʝ ʘʨʭʠʪʝʢʪʫʨʳ ʢʦʤʧʴʶʪʝʨʘ ï ʵʪʦ ʘʨʭʠʪʝʢʪʫʨʘ 

ʬʦʥ ʅʝʡʤʘʥʘ (ʈʠʩ. 2.1.), ʢʦʪʦʨʘʷ ʠʩʧʦʣʴʟʫʝʪʩʷ ʙʦʣʴʰʠʥʩʪʚʦʤ ʪʠʧʦʚ 
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ʢʦʤʧʴʶʪʝʨʦʚ ʜʦ ʩʝʛʦʜʥʝʰʥʝʛʦ ʜʥʷ. ʆʥʘ ʦʧʠʩʳʚʘʝʪ ʩʪʨʫʢʪʫʨʫ ʮʝʥʪʨʘʣʴʥʦʛʦ 

ʧʨʦʮʝʩʩʦʨʘ (ʎʇ), ʩʦʩʪʦʷʱʝʛʦ ʠʟ ʘʨʠʬʤʝʪʠʢʦ-ʣʦʛʠʯʝʩʢʦʝ ʫʩʪʨʦʡʩʪʚʘ, ʙʣʦʢʘ 

ʫʧʨʘʚʣʝʥʠʷ, ʨʝʛʠʩʪʨʦʚ, ʧʘʤʷʪʠ ʜʣʷ ʭʨʘʥʝʥʠʷ ʜʘʥʥʳʭ ʠ ʠʥʩʪʨʫʢʮʠʡ, 

ʠʥʪʝʨʬʝʡʩʘ ʚʚʦʜʘ-ʚʳʚʦʜʘ ʠ ʚʥʝʰʥʠʭ ʫʩʪʨʦʡʩʪʚ ʭʨʘʥʝʥʠʷ. 

 

 

ʈʠʩʫʥʦʢ 2.1 ï ɸʨʭʠʪʝʢʪʫʨʘ ʌʦʥ ʅʝʡʤʘʥʘ 

ʉʫʱʝʩʪʚʫʝʪ ʪʨʠ ʢʘʪʝʛʦʨʠʠ ʘʨʭʠʪʝʢʪʫʨʳ ʕɺʄ: 

- ɸʨʭʠʪʝʢʪʫʨʘ ʩʠʩʪʝʤʳ: ʚʢʣʶʯʘʝʪ ʚʩʝ ʘʧʧʘʨʘʪʥʳʝ ʢʦʤʧʦʥʝʥʪʳ, ʪʘʢʠʝ 

ʢʘʢ ʛʨʘʬʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩʦʨ, ʧʨʷʤʦʡ ʜʦʩʪʫʧ ʢ ʧʘʤʷʪʠ, ʢʦʥʪʨʦʣʣʝʨʳ ʧʘʤʷʪʠ, 

ʢʘʥʘʣʳ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ, ʤʥʦʛʦʧʨʦʮʝʩʩʦʨʥʫ  ʁʦʙʨʘʙʦʪʢʫ, ʚʠʨʪʫʘʣʠʟʘʮʠ ʁʠ 

ʤʥʦʛʦʝ ʜʨʫʛʦʝ. 

- ɸʨʭʠʪʝʢʪʫʨʘ ʩʠʩʪʝʤʳ ʢʦʤʘʥʜ (ISA): ʚʩʪʨʦʝʥʥʳʡ ʷʟʳʢ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʮʝʥʪʨʘʣʴʥʦʛʦ ʧʨʦʮʝʩʩʦʨʘ. ʆʥʘ ʦʧʨʝʜʝʣʷʝʪ ʬʫʥʢʮʠʠ ʎʇ ʠ 

ʝʛʦ ʚʦʟʤʦʞʥʦʩʪʠ ʧʦ ʦʙʨʘʙʦʪʢʝ ʠ ʚʳʧʦʣʥʝʥʠʶ ʢʦʤʘʥʜ. ʕʪʘ ʘʨʭʠʪʝʢʪʫʨʘ 

ʦʧʨʝʜʝʣʷʝʪ ʨʘʟʤʝʨ ʩʣʦʚʘ, ʪʠʧʳ ʨʝʛʠʩʪʨʦʚ ʧʨʦʮʝʩʩʦʨʘ, ʩʧʦʩʦʙʳ ʘʜʨʝʩʘʮʠʠ 

ʧʘʤʷʪʠ, ʬʦʨʤʘʪʳ ʜʘʥʥʳʭ ʠ ʩʠʩʪʝʤʫ ʢʦʤʘʥʜ. 

- ʄʠʢʨʦʘʨʭʠʪʝʢʪʫʨʘ: ʘʨʭʠʪʝʢʪʫʨʘ, ʠʟʚʝʩʪʥʘʷ ʢʘʢ ʢʦʤʧʴʶʪʝʨʥʘʷ 

ʦʨʛʘʥʠʟʘʮʠʷ, ʦʧʨʝʜʝʣʷʝʪ ʢʘʥʘʣʳ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ, ʦʙʨʘʙʦʪʢʫ ʜʘʥʥʳʭ ʠ 

ʟʘʧʦʤʠʥʘʶʱʠʝ ʵʣʝʤʝʥʪʳ, ʘ ʪʘʢʞʝ ʪʦ, ʢʘʢ ʦʥʠ ʜʦʣʞʥʳ ʙʳʪʴ ʨʝʘʣʠʟʦʚʘʥʳ ʚ 

ISA. 

ʉʦʚʨʝʤʝʥʥʳʡ ʢʦʤʧʴʶʪʝʨ ʜʝʡʩʪʚʫʝʪ ʧʦʜʦʙʥʳʤ ʞʝ ʦʙʨʘʟʦʤ. ɺʚʦʜ ʚ 

ʢʦʤʧʴʶʪʝʨ ʤʦʞʝʪ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʯʝʨʝʟ ʢʣʘʚʠʘʪʫʨʫ ʠʣʠ ʤʳʰʴ. ɿʘʪʝʤ 

ʢʦʤʧʴʶʪʝʨ ʦʙʨʘʙʘʪʳʚʘʝʪ ʚʚʦʜ, ʟʘʧʦʤʠʥʘʝʪ ʨʝʟʫʣʴʪʘʪ ʠ ʧʦʢʘʟʳʚʘʝʪ ʨʝʟʫʣʴʪʘʪ 

ʥʘ ʤʦʥʠʪʦʨʝ, ʜʠʥʘʤʠʢʘʭ, ʧʨʠʥʪʝʨʝ ʠʣʠ ʜʨʫʛʠʭ ʫʩʪʨʦʡʩʪʚʘʭ ʚʳʚʦʜʘ. 

ʅʘʧʨʠʤʝʨ, ʢʦʛʜʘ ʚʳ ʟʘʧʨʘʰʠʚʘʝʪʝ ʚʝʙ-ʩʪʨʘʥʠʮʫ, ʧʝʯʘʪʘʷ ʝʝ URL 

(ʫʥʠʬʠʮʠʨʦʚʘʥʥʳʡ ʫʢʘʟʘʪʝʣʴ ʨʝʩʫʨʩʦʚ), "<http://www.icarnegie.com>", 

ʢʦʤʧʴʶʪʝʨ ʦʙʨʘʙʘʪʳʚʘʝʪ ʚʘʰ ʚʚʦʜ, ʟʘʧʨʘʰʠʚʘʷ ʩʪʨʘʥʠʮʫ ʯʝʨʝʟ ʀʥʪʝʨʥʝʪ. ʀ 

ʟʘʪʝʤ ʧʦʢʘʟʳʚʘʝʪ ʟʘʧʨʦʰʝʥʥʫʶ ʩʪʨʘʥʠʮʫ ʥʘ ʚʘʰʝʤ ʤʦʥʠʪʦʨʝ, ʢʘʢ ʚʳʚʦʜ.  
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ɺʦʦʙʱʝ, ʢʦʤʧʴʶʪʝʨʥʘʷ ʩʠʩʪʝʤʘ ʤʦʞʝʪ ʙʳʪʴ ʨʘʟʙʠʪʘ ʥʘ ʘʧʧʘʨʘʪʥʫʶ 

ʩʠʩʪʝʤʫ, ʩʠʩʪʝʤʫ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʠ ʩʝʪʝʚʫʶ ʩʠʩʪʝʤʫ. ʂʘʞʜʘʷ ʠʟ 

ʵʪʠʭ ʧʦʜʩʠʩʪʝʤ ʙʫʜʝʪ ʦʙʩʫʞʜʘʪʴʩʷ ʙʦʣʝʝ ʧʦʜʨʦʙʥʦ ʚ ʧʦʩʣʝʜʫʶʱʠʭ ʤʦʜʫʣʷʭ 

ʵʪʦʛʦ ʢʫʨʩʘ. ʈʠʩʫʥʦʢ 2.2, ʧʨʠʚʝʜʝʥʥʳʡ ʥʠʞʝ, ʠʣʣʶʩʪʨʠʨʫʝʪ ʛʣʘʚʥʳʝ 

ʧʦʜʩʠʩʪʝʤʳ ʢʦʤʧʴʶʪʝʨʥʦʡ ʩʠʩʪʝʤʳ. 

 
 

ʈʠʩʫʥʦʢ 2.2 - ʂʦʤʧʦʥʝʥʪʳ ʢʦʤʧʴʶʪʝʨʥʳʭ ʩʠʩʪʝʤ 

 

ʊʝʧʝʨʴ ʜʘʚʘʡʪʝ ʨʘʩʩʤʦʪʨʠʤ ʢʘʞʜʫʶ ʠʟ ʧʦʜʩʠʩʪʝʤ ʠ ʠʭ ʦʩʥʦʚʥʳʝ 

ʬʫʥʢʮʠʠ.  

 

ʉʠʩʪʝʤʘ ʘʧʧʘʨʘʪʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ 

ʉʠʩʪʝʤʘ ʘʧʧʘʨʘʪʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʩʦʩʪʦʠʪ ʠʟ ʚʥʝʰʥʠʭ ʠ ʚʥʫʪʨʝʥʥʠʭ 

ʬʠʟʠʯʝʩʢʠʭ ʢʦʤʧʦʥʝʥʪʦʚ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʶʪ ʢʦʤʧʴʶʪʝʨʫ ʧʨʠʥʷʪʴ ʠ 

ʦʙʨʘʙʦʪʘʪʴ ʚʭʦʜʥʳʝ ʜʘʥʥʳʝ, ʟʘʧʦʤʥʠʪʴ ʜʘʥʥʳʝ ʠ ʦʩʫʱʝʩʪʚʠʪʴ ʚʳʚʦʜ.  

ʈʠʩʫʥʦʢ 2.3 ʥʠʞʝ ʧʦʢʘʟʳʚʘʝʪ ʥʝʢʦʪʦʨʳʝ ʚʥʝʰʥʠʝ ʢʦʤʧʦʥʝʥʪʳ 

ʢʦʤʧʴʶʪʝʨʘ. 

ʉʠʩʪʝʤʘ ʘʧʧʘʨʘʪʥʦʛʦ 
ʦʙʝʩʧʝʯʝʥʠʷ 
= ʂʣʘʚʠʘʪʫʨʘ 
= ʄʦʥʠʪʦʨ 
= ʉʠʩʪʝʤʥʳʡ ʙʣʦʢ 
 

ʉʠʩʪʝʤʘ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ 
= ʆʧʝʨʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ (Unix, Mac OS, 
Microsoft Windows) 
= ɺʝʙ-ʙʨʘʫʟʝʨ (Mozilla Forefox, Google Chrome, 
Internet Explorer, Opera ʠ ʪ.ʧ.) 
= ʆʬʠʩ-ʧʨʠʣʦʞʝʥʠʷ (Microsoft Office, Star 
Office, Open Office) 
 

ʉʝʪʝʚʘʷ ʩʠʩʪʝʤʘ  
= ʀʥʪʝʨʥʝʪ ʩʝʨʚʠʩʳ (email) 
= ʇʦʜʢʣʶʯʝʥʠʝ ʢ ʩʝʪʠ (ʤʦʜʝʤʳ, ʩʝʪʝʚʳʝ ʢʘʨʪʳ) 
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ʈʠʩʫʥʦʢ 2.3 - ɸʧʧʘʨʘʪʥʳʝ ʢʦʤʧʦʥʝʥʪʳ 

 

ʈʠʩʫʥʦʢ 2.4 ʧʦʢʘʟʳʚʘʝʪ ʘʧʧʘʨʘʪʥʳʝ ʢʦʤʧʦʥʝʥʪʳ ʚʥʫʪʨʠ ʩʠʩʪʝʤʥʦʛʦ 

ʙʣʦʢʘ. ʂʘʞʜʳʡ ʠʟ ʵʪʠʭ ʢʦʤʧʦʥʝʥʪʦʚ ʠʛʨʘʝʪ ʩʫʱʝʩʪʚʝʥʥʫʶ ʨʦʣʴ ʚ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʠ ʢʦʤʧʴʶʪʝʨʥʦʡ ʩʠʩʪʝʤʳ. 

 
ʈʠʩʫʥʦʢ 2.4 - ʂʦʤʧʦʥʝʥʪʳ ʚʥʫʪʨʠ ʩʠʩʪʝʤʥʦʛʦ ʙʣʦʢʘ 

 

ɸʧʧʘʨʘʪʥʳʝ ʢʦʤʧʦʥʝʥʪʳ ʦʙʝʩʧʝʯʠʚʘʶʪ ʬʠʟʠʯʝʩʢʠʡ ʠʥʪʝʨʬʝʡʩ ʚ 

ʢʦʤʧʴʶʪʝʨʥʦʡ ʩʠʩʪʝʤʝ. ʆʜʥʘʢʦ ʦʥʠ ʥʝ ʤʦʛʫʪ ʬʫʥʢʮʠʦʥʠʨʦʚʘʪʴ ʙʝʟ ʢʦʤʘʥʜ. 

ʕʪʠ ʢʦʤʘʥʜʳ ï ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ. 

ɼʠʥʘʤʠʢʠ ʄʦʥʠʪʦʨ 

ʇʨʠʥʪʝʨ ʉʠʩʪʝʤʥʳʡ ʙʣʦʢ 

ʂʣʘʚʠʘʪʫʨʘ 

ʄʳʰ ɹ

 

ʋʩʪʨʦʡʩʪʚʘ 

ʫʧʨʘʚʣʝʥʠʷ 

ʜʠʩʢʘʤʠ 

ʉʠʩʪʝʤʘ ʧʠʪʘʥʠʷ 

ʄʠʢʨʦʧʨʦʮʝʩʩʦʨ 

(ʥʘʜ ʥʠʤ ð 

ʚʝʥʪʠʣʷʪʦʨ) 

ʉʣʦʪ ʨʘʩʰʠʨʝʥʠʷ 

 ʇʣʘʪʘ (ʢʘʨʪʘ) 

ʨʘʩʰʠʨʝʥʠʷ 

ʅʘʙʦʨ ʤʠʢʨʦʩʭʝʤ 

ʐʠʥʳ ʜʣʷ 

ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ 

ʜʘʥʥʳʭ ʦʪ 

ʟʘʧʦʤʠʥʘʶʱʠʭ 

ʫʩʪʨʦʡʩʪʚ  

ʢ ʤʘʪʝʨʠʥʩʢʦʡ ʧʣʘʪʝ 

ʄʘʪʝʨʠʥʩʢʘʷ ʧʣʘʪʘ 
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ʇʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ï ʩʠʩʪʝʤʥʦʝ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʠ 

ʧʨʠʢʣʘʜʥʦʝ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ. 

ɽʩʪʴ ʜʚʘ ʨʘʟʣʠʯʥʳʭ ʚʠʜʘ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ï ʩʠʩʪʝʤʥʦʝ 

ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʠʣʠ ʦʧʝʨʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ (1) ʠ ʧʨʠʢʣʘʜʥʦʝ 

ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ (2). ɼʠʘʛʨʘʤʤʘ, ʧʨʠʚʝʜʝʥʥʘʷ ʥʠʞʝ (ʈʠʩ. 2.5), 

ʠʣʣʶʩʪʨʠʨʫʝʪ ʫʨʦʚʥʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʤʝʞʜʫ ʧʦʣʴʟʦʚʘʪʝʣʷʤʠ, ʧʨʠʢʣʘʜʥʦʝ 

ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ, ʩʠʩʪʝʤʥʦʝ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʠ ʩʠʩʪʝʤʫ 

ʘʧʧʘʨʘʪʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ. 

 
ʈʠʩʫʥʦʢ 2.5 - ɺʟʘʠʤʦʜʝʡʩʪʚʠʝ ʤʝʞʜʫ ʩʠʩʪʝʤʦʡ ʘʧʧʘʨʘʪʥʦʛʦ 

ʦʙʝʩʧʝʯʝʥʠʷ, ʩʠʩʪʝʤʥʳʤ ʧʨʦʛʨʘʤʤʥʳʤ ʦʙʝʩʧʝʯʝʥʠʝʤ, ʧʨʠʢʣʘʜʥʳʤ 

ʧʨʦʛʨʘʤʤʥʳʤ ʦʙʝʩʧʝʯʝʥʠʝʤ ʠ ʧʦʣʴʟʦʚʘʪʝʣʷʤʠ 

 

ʉʠʩʪʝʤʥʦʝ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʩʣʫʞʠʪ ʠʥʪʝʨʬʝʡʩʦʤ ʤʝʞʜʫ 

ʧʨʠʢʣʘʜʥʳʤ ʧʨʦʛʨʘʤʤʥʳʤ ʦʙʝʩʧʝʯʝʥʠʝʤ ʠ ʘʧʧʘʨʘʪʥʳʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ. ʀ 

ʧʨʠʢʣʘʜʥʦʝ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʚʟʘʠʤʦʜʝʡʩʪʚʫʝʪ ʩ ʧʦʣʴʟʦʚʘʪʝʣʷʤʠ 

ʢʦʤʧʴʶʪʝʨʥʦʡ ʩʠʩʪʝʤʳ.  

ʉʠʩʪʝʤʥʦʝ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʢʦʤʘʥʜʳ ʜʣʷ 

ʢʦʤʧʦʥʝʥʪʦʚ ʩʠʩʪʝʤʳ ʘʧʧʘʨʘʪʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ. ʇʨʠʤʝʨʳ ʦʧʝʨʘʮʠʦʥʥʳʭ 

ʩʠʩʪʝʤ ï Microsoft Windows ʠ Macintosh. ʂʦʛʜʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚʚʦʜ, 

ʧʨʦʛʨʘʤʤʘ ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʦʙʝʩʧʝʯʠʚʘʝʪ ʢʦʤʘʥʜʳ ʜʣʷ ʦʧʝʨʘʮʠʠ 

ʚʚʦʜʘ, ʥʘʟʥʘʯʘʷ ʘʧʧʘʨʘʪʥʦʝ ʫʩʪʨʦʡʩʪʚʦ ʜʣʷ ʵʪʦʡ ʦʧʝʨʘʮʠʠ. ɿʘʪʝʤ ʦʥʘ 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʢʦʤʘʥʜʳ ʜʣʷ ʦʪʧʨʘʚʢʠ ʨʝʟʫʣʴʪʘʪʘ ʥʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ 

ʚʳʭʦʜʥʦʝ ʫʩʪʨʦʡʩʪʚʦ. ʅʘʧʨʠʤʝʨ, ʢʦʛʜʘ ʧʦʣʴʟʦʚʘʪʝʣʴ ʠʩʧʦʣʴʟʫʝʪ ʢʣʘʚʠʘʪʫʨʫ, 

ʦʧʝʨʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ Microsoft Windows ʧʨʠʥʠʤʘʝʪ ʚʚʦʜ, ʧʦʩʣʘʥʥʳʡ ʯʝʨʝʟ 

ʢʣʘʚʠʘʪʫʨʫ, ʠ ʦʪʦʙʨʘʞʘʝʪ ʥʘʙʨʘʥʥʳʝ ʙʫʢʚʳ ʥʘ ʤʦʥʠʪʦʨʝ.  

ʇʨʠʢʣʘʜʥʦʝ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʦʙʝʩʧʝʯʠʚʘʝʪ ʢʦʤʘʥʜʳ, 

ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʶʪ ʧʦʣʴʟʦʚʘʪʝʣʶ ʚʳʧʦʣʥʷʪʴ ʪʘʢʠʝ ʩʧʝʮʠʬʠʯʝʩʢʠʝ ʟʘʜʘʯʠ, 
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ʢʘʢ ʥʘʧʨʠʤʝʨ, ʩʦʟʜʘʥʠʝ ʧʨʝʟʝʥʪʘʮʠʡ, ʢʦʤʧʦʥʦʚʢʘ ʜʦʢʫʤʝʥʪʦʚ ʠ 

ʨʝʜʘʢʪʠʨʦʚʘʥʠʝ ʠʟʦʙʨʘʞʝʥʠʡ. ʇʨʠʤʝʨʘʤʠ ʧʨʠʢʣʘʜʥʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ 

ʦʙʝʩʧʝʯʝʥʠʷ ʷʚʣʷʶʪʩʷ Microsoft Word ʠ Notepad. ʂʦʤʘʥʜʳ ʧʨʠʢʣʘʜʥʦʛʦ 

ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʦʙʨʘʙʘʪʳʚʘʶʪʩʷ ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʦʡ. 

ʅʘʧʨʠʤʝʨ, ʢʦʛʜʘ ʚʳ ʦʪʢʨʳʚʘʝʪʝ ʬʘʡʣ, ʠʩʧʦʣʴʟʫʷ Microsoft Word, ʩʥʘʯʘʣʘ 

ʧʨʠʣʦʞʝʥʠʝ ʦʙʝʩʧʝʯʠʚʘʝʪ ʠʥʪʝʨʬʝʡʩ ʧʦʣʴʟʦʚʘʪʝʣʷ ʜʣʷ ʫʪʦʯʥʝʥʠʷ ʪʦʛʦ, ʢʘʢʦʡ 

ʬʘʡʣ ʚʳ ʭʦʪʠʪʝ ʦʪʢʨʳʪʴ (ʥʘʧʨʠʤʝʨ, ʪʘʢʠʤ ʠʥʪʝʨʬʝʡʩʦʤ ʤʦʞʝʪ ʙʳʪʴ ʩʪʨʦʢʘ 

ʤʝʥʶ). ʂʘʢ ʪʦʣʴʢʦ ʚʳ ʚʳʙʨʘʣʠ ʬʘʡʣ, ʧʨʠʣʦʞʝʥʠʝ ʫʚʝʜʦʤʣʷʝʪ ʦʧʝʨʘʮʠʦʥʥʫʶ 

ʩʠʩʪʝʤʫ, ʯʪʦ ʥʫʞʝʥ ʦʧʨʝʜʝʣʝʥʥʳʡ ʬʘʡʣ. ʆʧʝʨʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ ʟʘʧʨʘʰʠʚʘʝʪ 

ʬʘʡʣ ʩ ʞʝʩʪʢʦʛʦ ʜʠʩʢʘ ʢʦʤʧʴʶʪʝʨʘ. ɺʳ ʤʦʞʝʪʝ ʫʚʠʜʝʪʴ ʧʨʠʢʣʘʜʥʦʝ 

ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʧʨʷʤʦ ʥʘ ʚʘʰʝʤ ʢʦʤʧʴʶʪʝʨʝ, ʱʝʣʢʥʫʚ ʧʦ ʢʥʦʧʢʝ 

ʉʪʘʨʪ (Start) ʠ ʚʳʙʨʘʚ ʇʨʦʛʨʘʤʤʳ (Programms). ɽʩʣʠ ʚʳ ʯʠʪʘʝʪʝ ʵʪʫ 

ʩʪʨʘʥʠʮʫ ʠʥʪʝʨʘʢʪʠʚʥʦ, ʪʦ ʚʳ, ʚʝʨʦʷʪʥʦ, ʠʩʧʦʣʴʟʫʝʪʝ ʦʜʠʥ ʠʟ ʙʨʘʫʟʝʨʦʚ ï 

Mozilla Forefox, Google Chrome, Internet Explorer, Opera ʠʣʠ ʯʪʦ-ʪʦ ʜʨʫʛʦʝ 

ʠʣʠ, ʚʦʟʤʦʞʥʦ, Microsoft Word ʠʣʠ OpenOffice Write.  

 

ʉʝʪʝʚʘʷ ʩʠʩʪʝʤʘ 

ɺʩʝʤʠʨʥʘʷ ʩʠʩʪʝʤʘ ʢʦʤʧʴʶʪʝʨʥʳʭ ʩʝʪʝʡ ï ʀʥʪʝʨʥʝʪ, ʩʝʪʴ ʠʟ ʩʝʪʝʡ. 

ʏʝʨʝʟ ʀʥʪʝʨʥʝʪ ʢʦʤʧʴʶʪʝʨʳ ʚ ʩʝʪʠ ʤʦʛʫʪ ʦʙʨʘʪʠʪʴʩʷ ʢ ʜʨʫʛʠʤ ʢʦʤʧʴʶʪʝʨʘʤ. 

ʀʥʪʝʨʥʝʪ ʧʦʟʚʦʣʷʝʪ ʜʘʥʥʳʤ ʧʝʨʝʤʝʱʘʪʴʩʷ ʦʪ ʦʜʥʦʛʦ ʢʦʤʧʴʶʪʝʨʘ ʢ ʜʨʫʛʦʤʫ. 

ʉʝʪʝʚʘʷ ʩʠʩʪʝʤʘ ʫʧʨʘʚʣʷʝʪ ʧʝʨʝʤʝʱʝʥʠʝʤ ʜʘʥʥʳʭ ʦʪ ʦʜʥʦʛʦ 

ʢʦʤʧʴʶʪʝʨʘ ʢ ʜʨʫʛʦʤʫ ʠ ʩʦʚʤʝʩʪʥʦʡ ʨʘʙʦʪʦʡ ʢʦʤʧʦʥʝʥʪʦʚ ʩʝʪʝʚʦʡ ʩʠʩʪʝʤʳ. 

ɼʠʘʛʨʘʤʤʘ ʥʠʞʝ (ʈʠʩ. 2.6) ʠʣʣʶʩʪʨʠʨʫʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚ ʢʦʤʤʫʥʠʢʘʮʠʠ 

ʢʦʤʧʦʥʝʥʪʦʚ ʩʝʪʠ ʩ ʜʨʫʛʠʤʠ ʢʦʤʧʴʶʪʝʨʘʤʠ ʯʝʨʝʟ ʀʥʪʝʨʥʝʪ. 

 

 
ʈʠʩʫʥʦʢ 2.6 -  ʂʦʤʧʦʥʝʥʪʳ ʩʝʪʝʚʦʛʦ ʧʦʜʢʣʶʯʝʥʠʷ 

 

ʉʝʪʝʚʘʷ ʠʥʪʝʨʬʝʡʩʥʘʷ ʧʣʘʪʘ (NIC) ʧʦʩʳʣʘʝʪ ʜʘʥʥʳʝ ʦʪ ʢʦʤʧʴʶʪʝʨʘ ʧʦ 

ʩʝʪʠ, ʠ ʩʦʙʠʨʘʝʪ ʚʭʦʜʷʱʠʝ ʜʘʥʥʳʝ, ʧʦʩʣʘʥʥʳʝ ʜʨʫʛʠʤʠ ʢʦʤʧʴʶʪʝʨʘʤʠ. 

ʄʦʜʝʤ ï ʫʩʪʨʦʡʩʪʚʦ, ʢʦʪʦʨʦʝ ʧʨʦʧʫʩʢʘʝʪ ʜʘʥʥʳʝ ʦʪ ʢʦʤʧʴʶʪʝʨʘ, ʢʦʪʦʨʳʝ 

ʂʦʤʧʦʥʝʥʪʳ ʜʣʷ 
ʧʦʜʢʣʶʯʝʥʠʷ ʢ ʩʝʪʠ: 

=ʉʝʪʝʚʘʷ ʠʥʪʝʨʬʝʡʩʥʘʷ 
  ʢʘʨʪʘ (NIC) 

=ʄʦʜʝʤ 

=ʊʝʣʝʬʦʥʥʘʷ ʣʠʥʠʷ ʠʣʠ  
 ʢʘʙʝʣʴ 

=ʇʨʦʚʘʡʜʝʨ ʀʥʪʝʨʥʝʪ-
ʫʩʣʫʛ (Internet Service 
Provider - ISP) 
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ʧʝʨʝʜʘʶʪʩʷ ʧʦ ʪʝʣʝʬʦʥʥʳʤ ʠʣʠ ʪʝʣʝʚʠʟʠʦʥʥʳʤ ʣʠʥʠʷʤ, ʯʪʦʙʳ ʧʦʜʢʣʶʯʠʪʴ 

ʜʨʫʛʠʝ ʢʦʤʧʴʶʪʝʨʳ ʢ ʀʥʪʝʨʥʝʪʫ. ɺ ʜʦʙʘʚʣʝʥʠʝ ʢ ʵʪʠʤ ʩʝʪʝʚʳʤ ʘʧʧʘʨʘʪʥʳʤ 

ʢʦʤʧʦʥʝʥʪʘʤ, ʢʦʤʧʴʶʪʝʨʫ ʪʘʢʞʝ ʥʫʞʝʥ ʧʦʩʪʘʚʱʠʢ ʀʥʪʝʨʥʝʪ ʫʩʣʫʛ, ʢʘʢ, 

ʥʘʧʨʠʤʝʨ, America Online, ʯʪʦʙʳ ʜʦʧʫʩʪʠʪʴ ʝʛʦ ʧʦʜʩʦʝʜʠʥʝʥʠʝ ʢ ʀʥʪʝʨʥʝʪʫ. 

ʇʨʠʢʣʘʜʥʦʝ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ, ʪʘʢʦʝ ʢʘʢ ʚʝʙ-ʥʘʚʠʛʘʪʦʨʳ ʠʣʠ ʚʝʙ-

ʙʨʘʫʟʝʨʳ (ʥʘʧʨʠʤʝʨ, Internet Explorer ʠ Mozilla Firefox) ʠ ʵʣʝʢʪʨʦʥʥʘʷ ʧʦʯʪʘ 

(ʥʘʧʨʠʤʝʨ, Outlook ʠʣʠ Gmail) ʪʘʢʞʝ ʨʘʩʰʠʨʷʶʪ ʧʦʣʝʟʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʩʝʪʝʚʦʡ ʩʠʩʪʝʤʳ.  

 

2.2 ʕʚʦʣʶʮʠʷ ʢʦʤʧʴʶʪʝʨʥʳʭ ʩʠʩʪʝʤ 

ɺ ʵʪʦʤ ʨʘʟʜʝʣʝ ʚʳ ʫʟʥʘʝʪʝ ʦ ʚʦʟʥʠʢʥʦʚʝʥʠʠ ʠ ʨʘʟʚʠʪʠʠ ʢʦʤʧʴʶʪʝʨʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ. ɿʘʪʝʤ ʤʳ ʨʘʩʩʤʦʪʨʠʤ ʠʥʥʦʚʘʮʠʦʥʥʳʝ ʤʝʪʦʜʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʢʦʤʧʴʶʪʝʨʦʚ, ʢʦʪʦʨʳʝ ʨʘʩʰʠʨʷʶʪ ʥʘʰʠ ʚʦʟʤʦʞʥʦʩʪʠ ʚ ʨʘʟʣʠʯʥʳʭ ʦʙʣʘʩʪʷʭ. 

ɺʳ ʪʘʢʞʝ ʫʟʥʘʝʪʝ ʦ ʪʦʤ, ʢʘʢ ʢʦʤʧʴʶʪʝʨʳ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʚ ʚʘʰʠʭ 

ʠʥʪʝʨʝʩʘʭ, ʙʫʜʴ ʵʪʦ ʫʯʝʙʘ, ʤʝʜʠʮʠʥʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʫʧʨʘʚʣʝʥʠʝ ʙʠʟʥʝʩʦʤ 

ʠʣʠ ʨʘʟʚʣʝʯʝʥʠʷ. ɺ ʢʦʥʮʝ ʵʪʦʛʦ ʨʘʟʜʝʣʘ ʚʳ ʩʤʦʞʝʪʝ ʧʨʦʯʠʪʘʪʴ ʦ 

ʢʦʤʧʴʶʪʝʨʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʢʦʪʦʨʘʷ ʩʪʘʣʘ ʚʘʞʥʝʡʰʠʤ ʩʝʛʤʝʥʪʦʤ 

ʤʠʨʦʚʦʡ ʵʢʦʥʦʤʠʢʠ, ʩʦʟʜʘʚʘʷ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʢʘʨʴʝʨʳ ʠ ʙʠʟʥʝʩʘ.  

 

2.2.1. ʂʨʘʪʢʘʷ ʠʩʪʦʨʠʯʝʩʢʘʷ ʩʧʨʘʚʢʘ 

- 1200-ʝ ï ʈʫʯʥʳʝ ʚʳʯʠʩʣʠʪʝʣʴʥʳʝ ʫʩʪʨʦʡʩʪʚʘ 

- 1600-ʝ ï ʄʝʭʘʥʠʯʝʩʢʠʝ ʢʘʣʴʢʫʣʷʪʦʨʳ 

- 1800-ʝ ï ʇʝʨʬʦʢʘʨʪʳ 

- 1940-ʝ ï ʃʘʤʧʳ 

- 1950-ʝ ï ʊʨʘʥʟʠʩʪʦʨʳ 

- 1960-ʝ ï ʀʥʪʝʛʨʘʣʴʥʳʝ ʤʠʢʨʦʩʭʝʤʳ (IC) 

- 1970-ʝ ï ʄʠʢʨʦʧʨʦʮʝʩʩʦʨʳ 

- ɼʘʣʴʥʝʡʰʝʝ ʨʘʟʚʠʪʠʝ  

ʊʦʨʛʦʚʣʷ, ʨʘʟʚʠʚʰʘʷʩʷ ʚ ʨʘʥʥʠʭ ʦʙʱʝʩʪʚʘʭ, ʚʳʟʚʘʣʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚ 

ʙʫʭʛʘʣʪʝʨʩʢʦʡ ʩʠʩʪʝʤʝ, ʜʣʷ ʪʦʛʦ ʯʪʦʙʳ ʠʤʝʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʩʢʣʘʜʳʚʘʪʴ, 

ʚʳʯʠʪʘʪʴ ʠ ʟʘʧʠʩʳʚʘʪʴ ʨʝʟʫʣʴʪʘʪʳ ʧʨʦʩʪʳʭ ʚʳʯʠʩʣʝʥʠʡ. ʊʘʢ ʚʦʟʥʠʢʣʠ 

ʩʯʝʪʥʳʝ ʫʩʪʨʦʡʩʪʚʘ, ʢʦʪʦʨʳʝ ʨʘʟʚʠʚʘʣʠʩʴ, ʯʪʦʙʳ ʦʙʣʝʛʯʠʪʴ ʚʳʯʠʩʣʠʪʝʣʴʥʳʡ 

ʧʨʦʮʝʩʩ. ɺʥʘʯʘʣʝ ʣʶʜʠ ʠʩʧʦʣʴʟʦʚʘʣʠ ʢʘʤʥʠ ʠ ʧʘʣʢʠ ʜʣʷ ʩʯʝʪʘ. ʅʘʤʥʦʛʦ 

ʧʦʟʞʝ ʧʦʷʚʠʣʠʩʴ ʤʝʭʘʥʠʯʝʩʢʠʝ ʚʳʯʠʩʣʠʪʝʣʠ, ʥʦ ʦʥʠ ʙʳʣʠ ʤʝʜʣʝʥʥʳʤʠ ʠ 

ʛʨʦʤʦʟʜʢʠʤʠ. ʂʦʛʜʘ ʙʳʣʦ ʦʪʢʨʳʪʦ ʵʣʝʢʪʨʠʯʝʩʪʚʦ, ʵʣʝʢʪʨʦʥʥʳʝ ʢʦʤʧʦʥʝʥʪʳ 

ʟʘʤʝʥʠʣʠ ʙʦʣʝʝ ʛʨʦʤʦʟʜʢʠʝ ʤʝʭʘʥʠʯʝʩʢʠʝ ʯʘʩʪʠ ʠ ʜʘʣʠ ʚʦʟʤʦʞʥʦʩʪʴ ʩʦʟʜʘʪʴ 

ʚʳʯʠʩʣʠʪʝʣʴʥʳʝ ʫʩʪʨʦʡʩʪʚʘ ʤʝʥʴʰʠʭ ʨʘʟʤʝʨʦʚ ʠ ʙʦʣʝʝ ʙʳʩʪʨʳʝ. 

ʂʦʤʧʴʶʪʝʨʳ ʧʨʦʜʦʣʞʘʶʪ ʨʘʟʚʠʚʘʪʴʩʷ ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʫʩʢʦʨʝʥʠʷ ʚʳʯʠʩʣʝʥʠʡ, 

ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʝʤʢʦʩʪʴ ʟʘʧʦʤʠʥʘʶʱʠʭ ʫʩʪʨʦʡʩʪʚ ʠ ʫʤʝʥʴʰʘʶʪʩʷ ʠʭ 

ʨʘʟʤʝʨʳ, ʪʝʤ ʩʘʤʳʤ, ʧʦʜʜʝʨʞʠʚʘʝʪʩʷ ʧʦʢʫʧʘʪʝʣʴʩʢʠʡ ʩʧʨʦʩ ʥʘ ʥʠʭ.  

ʉ ʨʘʟʚʠʪʠʝʤ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʫʩʪʨʦʡʩʪʚ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʢʦʤʧʴʶʪʝʨʦʚ 

ʚʳʰʣʦ ʟʘ ʧʨʝʜʝʣʳ ʪʦʨʛʦʚʣʠ, ʠ ʦʥʠ ʠʥʪʝʛʨʠʨʦʚʘʣʠʩʴ ʚʦ ʤʥʦʛʠʝ ʦʙʣʘʩʪʠ 
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ʥʘʰʝʡ ʞʠʟʥʠ. ʇʦʢʫʧʢʠ ʦʙʨʘʙʘʪʳʚʘʶʪʩʷ ʢʦʤʧʴʶʪʝʨʘʤʠ. ʀʟʜʝʣʠʷ 

ʧʨʦʝʢʪʠʨʫʶʪʩʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʢʦʤʧʴʶʪʝʨʦʚ. ʌʠʣʴʤʳ ʧʨʦʠʟʚʦʜʷʪʩʷ 

ʧʦʩʨʝʜʩʪʚʦʤ ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ. ʈʦʩʪ ʢʦʤʧʴʶʪʝʨʥʦʡ ʠʥʜʫʩʪʨʠʠ 

ʚʳʟʚʘʥ ʤʥʦʛʦʯʠʩʣʝʥʥʳʤʠ ʢʦʤʧʴʶʪʝʨʥʳʤʠ ʪʝʭʥʦʣʦʛʠʷʤʠ, ʢʦʪʦʨʳʝ 

ʧʨʠʤʝʥʷʶʪʩʷ ʚ ʪʘʢʠʭ ʦʙʣʘʩʪʷʭ, ʢʘʢ, ʥʘʧʨʠʤʝʨ, ʪʦʨʛʦʚʣʷ, ʩʠʩʪʝʤʳ ʩʚʷʟʠ, ʚ 

ʙʘʥʢʦʚʩʢʦʤ ʜʝʣʝ ʠ ʦʙʨʘʟʦʚʘʥʠʠ. ɺ ʩʣʝʜʫʶʱʝʤ ʨʘʟʜʝʣʝ ʤʳ ʦʙʩʫʜʠʤ, ʢʘʢ 

ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʢʦʤʧʴʶʪʝʨʥʳʝ ʪʝʭʥʦʣʦʛʠʠ.  

ʄʳ ʥʘʯʥʝʤ ʥʘʰʝ ʦʙʩʫʞʜʝʥʠʝ ʩ ʪʦʛʦ ʢʘʢ ʨʘʟʚʠʚʘʣʠʩʴ ʢʦʤʧʴʶʪʝʨʳ, 

ʨʘʩʩʤʘʪʨʠʚʘʷ ʧʝʨʠʦʜʳ ʚʨʝʤʝʥʠ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝʩʷ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ ʚ 

ʦʙʣʘʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʢʦʤʧʴʶʪʝʨʦʚ ʜʣʷ ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤ ʧʨʠ ʦʙʨʘʙʦʪʢʝ 

ʙʦʣɹh ʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʜʘʥʥʳʭ ʠ ʧʨʦʙʣʝʤ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʚʳʯʠʩʣʝʥʠʡ. 

ɺʳ ʧʦʩʤʦʪʨʠʪʝ, ʢʘʢ ʚʳʯʠʩʣʠʪʝʣʴʥʳʝ ʤʝʪʦʜʳ ʧʨʠʰʣʠ ʢ ʪʦʤʫ, ʯʪʦ ʤʳ ʠʤʝʝʤ 

ʩʝʛʦʜʥʷ. 

1200-ʝ ï ʚʳʯʠʩʣʠʪʝʣʴʥʳʝ ʫʩʪʨʦʡʩʪʚʘ ʩ ʨʫʯʥʳʤ ʫʧʨʘʚʣʝʥʠʝʤ. ɺ ʵʪʠʭ 

ʫʩʪʨʦʡʩʪʚʘʭ ʢʦʤʧʦʥʝʥʪʳ ʧʝʨʝʜʚʠʛʘʣʠʩʴ ʨʫʢʘʤʠ.  

ʇʝʨʚʳʤ ʚʳʯʠʩʣʠʪʝʣʴʥʳʤ ʫʩʪʨʦʡʩʪʚʦʤ ʪʘʢʦʛʦ ʪʠʧʘ ʙʳʣ ʘʙʘʢ, ʢʦʪʦʨʳʡ 

ʠʩʧʦʣʴʟʦʚʘʣʠ ʚ ʂʠʪʘʝ. ʆʥ ʧʨʝʜʫʩʤʘʪʨʠʚʘʣ ʧʝʨʝʜʚʠʞʝʥʠʝ ʢʦʩʪʦʯʝʢ ʜʣʷ 

ʚʳʯʠʩʣʝʥʠʡ (ʈʠʩ. 2.7).  

 
 

ʈʠʩʫʥʦʢ 2.7 - ɸʙʘʢ 

 

1600-ʝ ï ʤʝʭʘʥʠʯʝʩʢʠʝ ʚʳʯʠʩʣʠʪʝʣʠ. ɺ ʤʝʭʘʥʠʯʝʩʢʠʭ ʚʳʯʠʩʣʠʪʝʣʷʭ 

ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʢʦʣʝʩʘ, ʰʝʩʪʝʨʥʠ ʠ ʬʠʰʢʠ. 

1642 ï ɹʣʝʟ ʇʘʩʢʘʣʴ ʠʟʦʙʨʝʣ ʚʳʯʠʩʣʠʪʝʣʴ, ʢʦʪʦʨʳʡ ʧʦʣʫʯʠʣ ʠʤʷ 

ʇʘʩʢʘʣʠʥʘ. ʕʪʦ ʙʳʣ ʧʝʨʚʳʡ ʤʝʭʘʥʠʯʝʩʢʠʡ ʢʘʣʴʢʫʣʷʪʦʨ. ʄʘʰʠʥʘ ʩʣʝʜʦʚʘʣʘ 

ʥʝʢʦʪʦʨʳʤ ʧʨʠʥʮʠʧʘʤ ʘʙʘʢʘ, ʥʦ ʚ ʥʝʡ ʜʣʷ ʧʝʨʝʤʝʱʝʥʠʷ ʬʠʰʝʢ 

ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʢʦʣʝʩʘ.  

1800-ʝ ï ʧʝʨʬʦʢʘʨʪʳ. ʇʝʨʬʦʢʘʨʪʳ ʠʩʧʦʣʴʟʫʶʪ ʜʳʨʢʠ ʩʧʝʮʠʘʣʴʥʦʛʦ ʚʠʜʘ 

ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʢʦʤʘʥʜ, ʜʘʚʘʝʤʳʭ ʤʘʰʠʥʝ ʠʣʠ ʜʣʷ ʩʦʭʨʘʥʝʥʠʷ ʜʘʥʥʳʭ. ʀʜʝʷ 

ʂʘʞʜʘʷ ʠʟ ʵʪʠʭ ʢʦʩʪʦʯʝʢ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʯʠʩʣʦ ç50è 

ʂʘʞʜʘʷ ʠʟ ʵʪʠʭ 

ʢʦʩʪʦʯʝʢ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʯʠʩʣʦ 

ç5è 

 

ʂʘʞʜʘʷ ʠʟ ʵʪʠʭ ʢʦʩʪʦʯʝʢ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʯʠʩʣʦ 

ç10è 

 

ʂʘʞʜʘʷ ʠʟ ʵʪʠʭ ʢʦʩʪʦʯʝʢ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʯʠʩʣʦ ç1è 
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ʩʦʭʨʘʥʝʥʠʷ ʜʘʥʥʳʭ ʠ ʧʨʦʛʨʘʤʤʥʳʭ ʢʦʤʘʥʜ ʥʘ ʧʝʨʬʦʢʘʨʪʘʭ ʧʨʦʠʟʦʰʣʘ ʦʪ 

ʪʢʘʮʢʦʛʦ ʩʪʘʥʢʘ ɾʘʢʢʘʨʜʘ (Jacquard). ɺ ʥʝʤ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʧʝʨʬʦʢʘʨʪʳ ʢʘʢ 

ʰʘʙʣʦʥʳ ʩ ʦʪʚʝʨʩʪʠʷʤʠ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʧʨʦʠʟʚʦʜʠʪʴ ʙʦʣʴʰʠʝ ʦʙʲʝʤʳ 

ʪʢʘʥʝʡ, ʩʦʪʢʘʥʥʳʭ ʠʟ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʦʙʨʘʟʮʦʚ. ʂʘʞʜʘʷ ʧʝʨʬʦʢʘʨʪʘ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʰʘʙʣʦʥ, ʠ ʦʥʘ ʤʦʞʝʪ ʙʳʪʴ ʚʩʪʘʚʣʝʥʘ ʚ ʩʪʘʥʦʢ ɾʘʢʢʘʨʜʘ, 

ʯʪʦʙʳ ʧʨʦʠʟʚʦʜʠʪʴ ʪʢʘʥʠ ʠʟ ʰʘʙʣʦʥʘ ʤʥʦʛʦʢʨʘʪʥʦ. ʊʘʢʠʤ ʞʝ ʦʙʨʘʟʦʤ 

ʨʘʟʣʠʯʥʳʝ ʧʨʦʛʨʘʤʤʥʳʝ ʢʦʤʘʥʜʳ ʩʦʭʨʘʥʷʣʠʩʴ ʥʘ ʦʪʜʝʣʴʥʳʭ ʧʝʨʬʦʢʘʨʪʘʭ ʠ 

ʤʦʛʣʠ ʙʳʪʴ ʟʘʛʨʫʞʝʥʳ ʚ ʚʳʯʠʩʣʠʪʝʣʴʥʦʝ ʫʩʪʨʦʡʩʪʚʦ ʤʥʦʛʦʢʨʘʪʥʦ. ʂʦʤʘʥʜʳ 

ʧʨʦʛʨʘʤʤ ʠ ʜʘʥʥʳʝ ʩʦʭʨʘʥʷʣʠʩʴ ʥʘ ʧʝʨʬʦʢʘʨʪʘʭ. 

1834 ï ʏʘʨʣʴʟ ɹʵʙʙʠʜʞ ʩʧʨʦʝʢʪʠʨʦʚʘʣ ʥʦʚʦʝ ʚʳʯʠʩʣʠʪʝʣʴʥʦʝ 

ʫʩʪʨʦʡʩʪʚʦ ʰʠʨʦʢʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ï ʘʥʘʣʠʪʠʯʝʩʢʫʶ ʤʘʰʠʥʫ. ʆʥʘ ʷʚʣʷʝʪʩʷ 

ʧʨʝʜʢʦʤ ʩʦʚʨʝʤʝʥʥʳʭ ʢʦʤʧʴʶʪʝʨʦʚ, ʪʘʢ ʢʘʢ ʚʢʣʶʯʘʣʘ ʦʩʥʦʚʥʳʝ ʠʭ 

ʢʦʤʧʦʥʝʥʪʳ, ʪʘʢʠʝ ʢʘʢ ʚʚʦʜ, ʦʙʨʘʙʦʪʢʘ, ʧʘʤʷʪʴ ʠ ʚʳʚʦʜ ʜʘʥʥʳʭ.  

ɸʩʩʠʩʪʝʥʪ ɹʵʙʙʠʜʞʘ, ɸʚʛʫʩʪʘ ɸʜʘ ʂʠʥʛ, ʛʨʘʬʠʥʷ ʃʦʚʣʝʡʩ, ʜʦʯʴ 

ʘʥʛʣʠʡʩʢʦʛʦ ʧʦʵʪʘ ʣʦʨʜʘ ɹʘʡʨʦʥʘ, ʩʦʟʜʘʣʘ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʠʥʩʪʨʫʢʮʠʡ, 

ʟʘʧʠʩʳʚʘʝʤʳʝ ʥʘ ʧʝʨʬʦʢʘʨʪʘʭ, ʯʪʦʙʳ ʛʦʚʦʨʠʪʴ ʤʘʰʠʥʝ, ʯʪʦ ʜʝʣʘʪʴ. 

ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʠʥʩʪʨʫʢʮʠʡ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʢʦʤʧʴʶʪʝʨʦʤ, ʠʟʚʝʩʪʥʳ ʢʘʢ 

ʢʦʤʧʴʶʪʝʨʥʳʝ ʧʨʦʛʨʘʤʤʳ. ʇʦʵʪʦʤʫ ɸʜʘ ʃʦʚʣʝʡʩ ï ʧʝʨʚʘʷ ʞʝʥʱʠʥʘ 

ʧʨʦʛʨʘʤʤʠʩʪ, ʚ ʯʝʩʪʴ ʢʦʪʦʨʦʡ ʄʠʥʠʩʪʝʨʩʪʚʦ ʦʙʦʨʦʥʳ ʉʐɸ ʥʘʟʚʘʣʦ ʷʟʳʢ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ɸɼɸ.  

 

 
ʈʠʩʫʥʦʢ 2.8 -  ɸʥʘʣʠʪʠʯʝʩʢʘʷ ʤʘʰʠʥʘ 

 

1890 ʛʦʜ ï ɻʝʨʤʘʥ ʍʦʣʣʝʨʠʪ ʩʧʨʦʝʢʪʠʨʦʚʘʣ ʵʣʝʢʪʨʦʥʥʦʝ ʘʥʘʣʠʪʠʯʝʩʢʦʝ 

ʫʩʪʨʦʡʩʪʚʦ ʩʯʠʪʳʚʘʥʠʷ ʩ ʧʝʨʬʦʢʘʨʪ, ʢʦʪʦʨʦʝ ʧʦʟʚʦʣʠʣʦ ʘʤʝʨʠʢʘʥʩʢʦʤʫ 

ɹʶʨʦ ʧʝʨʝʧʠʩʠ ʩʚʝʩʪʠ ʚ ʪʘʙʣʠʮʫ ʜʘʥʥʳʝ 1890 ʛʦʜʘ ʟʘ ʰʝʩʪʴ ʤʝʩʷʮʝʚ, ʯʪʦ 

ʠʥʘʯʝ ʟʘʥʷʣʦ ʙʳ ʙʦʣʝʝ 7 ʣʝʪ. ʄʘʰʠʥʘ ʍʦʣʣʝʨʠʪʘ ʠʩʧʦʣʴʟʦʚʘʣʘ ʧʝʨʬʦʢʘʨʪʳ 

ʜʣʷ ʟʘʧʦʤʠʥʘʥʠʷ ʜʘʥʥʳʭ ʚʤʝʩʪʦ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʠʥʩʪʨʫʢʮʠʡ. 
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1896 ï ʍʦʣʣʝʨʠʪ ʨʝʰʠʣ, ʯʪʦ ʜʝʣʦʚʦʡ ʤʠʨ ʤʦʞʝʪ ʠʟʚʣʝʯʴ ʚʳʛʦʜʫ ʠʟ 

ʵʣʝʢʪʨʦʥʥʦʛʦ ʘʥʘʣʠʪʠʯʝʩʢʦʛʦ ʫʩʪʨʦʡʩʪʚʘ ʩʯʠʪʳʚʘʥʠʷ ʩ ʧʝʨʬʦʢʘʨʪ ʠ ʦʩʥʦʚʘʣ 

ʂʦʤʧʘʥʠʶ ʩʯʝʪʥʦ-ʘʥʘʣʠʪʠʯʝʩʢʠʭ ʤʘʰʠʥ, ʢʦʪʦʨʘʷ ʧʦʟʞʝ, ʚ 1924 ʛʦʜʫ, ʩʪʘʣʘ 

ʥʘʟʳʚʘʪʴʩʷ IBM. 

1940-ʝ ï ʚʘʢʫʫʤʥʳʝ ʣʘʤʧʳ. ɺʘʢʫʫʤʥʳʝ ʣʘʤʧʳ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʜʣʷ 

ʫʧʨʘʚʣʝʥʠʷ ʧʦʪʦʢʦʤ ʵʣʝʢʪʨʦʥʦʚ. ʅʘʯʠʥʘʷ ʩ ʚʘʢʫʫʤʥʳʭ ʣʘʤʧ, ʢʦʪʦʨʳʝ 

ʨʝʘʛʠʨʦʚʘʣʠ ʙʳʩʪʨʝʝ, ʯʝʤ ʤʝʭʘʥʠʯʝʩʢʠʝ ʢʦʤʧʦʥʝʥʪʳ, ʩʪʘʣʠ ʚʦʟʤʦʞʥʳ ʙʦʣʝʝ 

ʙʳʩʪʨʳʝ ʚʳʯʠʩʣʝʥʠʷ. ʅʦ ʣʘʤʧʳ ʧʦʪʨʝʙʣʷʣʠ ʤʥʦʛʦ ʵʥʝʨʛʠʠ ʠ ʙʳʩʪʨʦ 

ʧʝʨʝʛʦʨʘʣʠ (ʈʠʩ. 2.9).  

 
ʈʠʩʫʥʦʢ 2.9 - ɺʘʢʫʫʤʥʳʝ ʣʘʤʧʳ 

 

1945 ï ʧʝʨʚʳʡ ʧʨʦʪʦʪʠʧ ʢʦʤʧʴʶʪʝʨʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʚʘʢʫʫʤʥʳʭ ʣʘʤʧ, 

ENIAC (ʕʣʝʢʪʨʦʥʥʳʡ ʏʠʩʣʦʚʦʡ ʀʥʪʝʛʨʘʪʦʨ ʠ ʂʦʤʧʴʶʪʝʨ) ʧʨʦʝʢʪʠʨʦʚʘʣʩʷ, 

ʯʪʦʙʳ ʚʳʯʠʩʣʠʪʴ ʪʘʙʣʠʮʳ ʪʨʘʝʢʪʦʨʠʡ ʜʣʷ ʘʤʝʨʠʢʘʥʩʢʦʡ ʘʨʤʠʠ ʚʦ ʚʨʝʤʷ II 

ʄʠʨʦʚʦʡ ɺʦʡʥʳ, ʥʦ ʙʳʣ ʟʘʚʝʨʰʝʥ ʪʦʣʴʢʦ ʯʝʨʝʟ ʪʨʠ ʤʝʩʷʮʘ ʧʦʩʣʝ ʦʢʦʥʯʘʥʠʷ 

ʚʦʡʥʳ.  

ʄʘʰʠʥʘ ʙʳʣʘ 100 ʬʫʪʦʚ ʜʣʠʥʦʡ ʠ 10 ʬʫʪʦʚ ʚʳʩʦʪʦʡ ʠ ʚʝʩʠʣʘ 30 ʪʦʥʥ. ɺ 

ʥʝʡ ʙʳʣʦ ʩʚʳʰʝ 18,000 ʵʣʝʢʪʨʦʥʥʳʭ ʣʘʤʧ. ɿʘ ʧʝʨʚʳʡ ʛʦʜ ʧʝʨʝʛʦʨʝʣʦ ʠ ʙʳʣʦ 

ʟʘʤʝʥʝʥʦ 19 000 ʣʘʤʧ. ENIAC ʤʦʛ ʚʳʧʦʣʥʷʪʴ 5 000 ʦʧʝʨʘʮʠʡ ʚ ʩʝʢʫʥʜʫ, ʥʦ 

ʵʪʠ ʦʧʝʨʘʮʠʠ ʧʨʠʭʦʜʠʣʦʩʴ ʧʨʦʛʨʘʤʤʠʨʦʚʘʪʴ ʚʨʫʯʥʫʶ, ʩʦʝʜʠʥʷʷ ʢʘʙʝʣʠ ʠ 

ʫʩʪʘʥʘʚʣʠʚʘʷ 6 000 ʧʝʨʝʢʣʶʯʘʪʝʣʝʡ. 

ʇʝʨʚʳʡ ʢʦʤʤʝʨʯʝʩʢʠ ʫʩʧʝʰʥʳʡ ʢʦʤʧʴʶʪʝʨ, UNIVAC ʙʳʣ ʩʦʟʜʘʥ 

ʢʦʤʧʴʶʪʝʨʥʦʡ ʢʦʨʧʦʨʘʮʠʝʡ Eckert-Mauchly (ʧʦʟʞʝ ʧʨʠʦʙʨʝʪʝʥʘ Remington 

Rand). ʄʘʰʠʥʘ ʙʳʣʘ 14.5 ʬʫʪʦʚ ʜʣʠʥʦʡ, 7.5 ʬʫʪʦʚ ʚʳʩʦʪʦʡ ʠ 9 ʬʫʪʦʚ 

ʰʠʨʠʥʦʡ. ʆʥʘ ʤʦʛʣʘ ʯʠʪʘʪʴ 7,200 ʩʠʤʚʦʣʦʚ ʚ ʩʝʢʫʥʜʫ ʠ ʩʪʦʠʣʘ $930 000. 

ɼʨʫʛʠʤ ʚʘʞʥʳʤ ʜʦʩʪʠʞʝʥʠʝʤ ʙʳʣʦ ʠʟʦʙʨʝʪʝʥʠʝ ʢʦʤʧʠʣʷʪʦʨʘ ʘʜʤʠʨʘʣʦʤ 

Grace Hopper, ʢʦʪʦʨʳʡ ʚ ʪʦ ʚʨʝʤʷ ʨʘʙʦʪʘʣ ʚ ʂʦʤʧʴʶʪʝʨʥʦʡ ʢʦʨʧʦʨʘʮʠʠ 

Eckert-Mauchly. ʂʦʤʧʠʣʷʪʦʨ ʧʦʟʚʦʣʷʣ ʟʘʧʠʩʳʚʘʪʴ ʢʦʤʘʥʜʳ ʧʨʦʛʨʘʤʤ ʥʘ 

ʘʥʛʣʠʡʩʢʦʤ ʷʟʳʢʝ, ʘ ʟʘʪʝʤ ʧʝʨʝʚʦʜʠʣ ʥʘ ʷʟʳʢ, ʧʦʥʷʪʥʳʡ ʤʘʰʠʥʝ. ʕʪʦ 

ʠʟʦʙʨʝʪʝʥʠʝ ʩʜʝʣʘʣʦ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ ʧʨʦʱʝ ʠ ʙʳʩʪʨʝʝ. 

1950-ʝ ï ʪʨʘʥʟʠʩʪʦʨʳ. ʊʨʘʥʟʠʩʪʦʨʳ ʚʳʧʦʣʥʷʣʠ ʬʫʥʢʮʠʠ, ʧʦʜʦʙʥʳʝ 

ʵʣʝʢʪʨʦʥʥʳʤ ʣʘʤʧʘʤ, ʥʦ ʦʥʠ ʙʳʣʠ ʤʝʥʴʰʝ, ʜʝʰʝʚʣʝ ʠ ʥʘʜʝʞʥʝʝ. ʂ ʪʦʤʫ ʞʝ, 

http://www.sdsc.edu/ScienceWomen/hopper.html
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ʦʥʠ ʧʦʪʨʝʙʣʷʣʠ ʤʝʥʴʰʝ ʵʥʝʨʛʠʠ. ʉʧʦʩʦʙʥʦʩʪʴ ʪʨʘʥʟʠʩʪʦʨʦʚ ʟʘʤʝʥʷʪʴ 

ʵʣʝʢʪʨʦʥʥʳʝ ʣʘʤʧʳ ʙʳʣʘ ʚʧʝʨʚʳʝ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʥʘ ʚ AT&Tôs Bell 

Laboratories. ʊʨʘʥʟʠʩʪʦʨʥʳʝ ʢʦʤʧʴʶʪʝʨʳ ʤʦʛʣʠ ʚʳʧʦʣʥʷʪʴ ʦʪ 200 000 ʜʦ 250 

000 ʦʧʝʨʘʮʠʡ ʚ ʩʝʢʫʥʜʫ. ʊʨʘʥʟʠʩʪʦʨʳ ʪʘʢʞʝ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʚ ʜʨʫʛʠʭ 

ʵʣʝʢʪʨʦʥʥʳʭ ʫʩʪʨʦʡʩʪʚʘʭ, ʥʘʧʨʠʤʝʨ, ʚ ʨʘʜʠʦʧʨʠʝʤʥʠʢʘʭ (ʈʠʩ. 2.10).  

 
ʈʠʩʫʥʦʢ 2.10 -. ʊʨʘʥʟʠʩʪʦʨʳ 

 

1960-ʝ ï ʠʥʪʝʛʨʘʣʴʥʳʝ ʤʠʢʨʦʩʭʝʤʳ. ʀʥʪʝʛʨʘʣʴʥʘʷ ʩʭʝʤʘ, ʠʥʘʯʝ 

ʥʘʟʳʚʘʝʤʘʷ ʤʠʢʨʦʯʠʧ ʠʣʠ çʯʠʧè ï ʪʦʥʢʠʡ ʩʣʦʡ ʢʨʝʤʥʠʷ ʩ 

ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʠʤʠ ʵʣʝʤʝʥʪʘʤʠ ʩʭʝʤ, ʪʘʢʠʤʠ ʢʘʢ ʩʦʝʜʠʥʝʥʠʷ, ʪʨʘʥʟʠʩʪʦʨʳ, 

ʢʦʥʜʝʥʩʘʪʦʨʳ ʠ ʨʝʟʠʩʪʦʨʳ. ɹʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ ʚ 1958 ʛʦʜʫ ɼʞʝʢʦʤ ʂʠʣʙʠ ʠʟ 

Texas Instruments ʠ ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʥʝʛʦ ï ʈʦʙʝʨʪʦʤ ʅʦʡʩʦʤ ʚ Fairchild 

Semiconductor. ʀʥʪʝʛʨʘʣʴʥʳʝ ʩʭʝʤʳ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʠ ʵʢʚʠʚʘʣʝʥʪʫ ʪʳʩʷʯʠ 

ʵʣʝʢʪʨʦʥʥʳʭ ʣʘʤʧ ʠʣʠ ʪʨʘʥʟʠʩʪʦʨʦʚ, ʢʦʪʦʨʳʝ ʫʧʘʢʦʚʘʥʳ ʚ ʝʜʠʥʩʪʚʝʥʥʦʤ 

ʤʠʥʠʘʪʶʨʥʦʤ ʯʠʧʝ ʨʘʟʤʝʨʦʤ ʩ ʥʦʛʦʪʴ, ʪʝʤ ʩʘʤʳʤ, ʩʦʢʨʘʪʠʚ ʨʘʟʤʝʨ, ʚʝʩ ʠ 

ʵʥʝʨʛʝʪʠʯʝʩʢʠʝ ʪʨʝʙʦʚʘʥʠʷ ʜʣʷ ʪʘʢʠʭ ʫʩʪʨʦʡʩʪʚ ʢʘʢ ʢʦʤʧʴʶʪʝʨʳ. 

ʂʦʤʧʴʶʪʝʨʳ ʩʪʘʥʦʚʠʣʠʩʴ ʪʝʤ ʤʝʥʴʰʝ, ʯʝʤ ʙʦʣʴʰʝ ʢʦʤʧʦʥʝʥʪʦʚ ʤʦʛʣʦ 

ʧʦʤʝʩʪʠʪʴʩʷ ʥʘ ʯʠʧʝ. ɹʦʣʴʰʝ ʠʥʬʦʨʤʘʮʠʠ ʦ ʯʠʧʝ IC ʤʦʞʝʪʝ ʥʘʡʪʠ ʥʘ ʩʘʡʪʝ 

Smithsonian Institute's Jerome and Dorothy Lemelson Center for the Study of 

Invention and Innovation.  

1970-ʝ ï ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʤʠʢʨʦʧʨʦʮʝʩʩʦʨʘ. ʄʠʢʨʦʧʨʦʮʝʩʩʦʨ ʦʙʲʝʜʠʥʠʣ 

ʢʦʤʧʦʥʝʥʪʳ ʢʦʤʧʴʶʪʝʨʘ ʥʘ ʤʠʢʨʦʯʠʧʝ. ʇʝʨʝʜ ʪʝʤ, ʢʘʢ ʙʳʣ ʩʦʟʜʘʥ 

ʤʠʢʨʦʧʨʦʮʝʩʩʦʨ, ʢʘʞʜʫʶ ʠʥʪʝʛʨʘʣʴʥʫʶ ʩʭʝʤʫ ʧʨʠʭʦʜʠʣʦʩʴ ʧʨʦʠʟʚʦʜʠʪʴ ʜʣʷ 

ʢʦʥʢʨʝʪʥʦʡ ʮʝʣʠ, ʥʦ ʩʝʡʯʘʩ ʤʠʢʨʦʧʨʦʮʝʩʩʦʨʳ ʧʨʦʠʟʚʦʜʷʪʩʷ ʠ ʟʘʪʝʤ 

ʧʨʦʛʨʘʤʤʠʨʫʶʪʩʷ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʮʝʣʝʡ ʠ ʧʦʪʨʝʙʥʦʩʪʝʡ. ʅʠʞʝ ï ʈʠʩʫʥʦʢ 2.11 

ʤʠʢʨʦʧʨʦʮʝʩʩʦʨʘ. ɿʘʤʝʪʴʪʝ, ʯʪʦ ʤʠʣʣʠʦʥʳ ʣʠʥʠʡ ʚʳʪʨʘʚʣʝʥʳ ʥʘ ʦʙʣʘʩʪʠ 

ʨʘʟʤʝʨʦʤ ʩ ʥʦʛʦʪʴ (ʈʠʩ. 2.11).  
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ʈʠʩʫʥʦʢ 2.11 - ʏʠʧ ʤʠʢʨʦʧʨʦʮʝʩʩʦʨʘ 

 

ʇʝʨʚʳʡ ʫʥʠʚʝʨʩʘʣʴʥʳʡ ʤʠʢʨʦʧʨʦʮʝʩʩʦʨ Intel 4004 ʙʳʣ ʩʦʟʜʘʥ ʚ 1971 

ʛʦʜʫ ʊʝʜʦʤ ʍʦʬʬʦʤ. Intel 4004 ʧʦʟʚʦʣʷʣ ʢʦʤʧʴʶʪʝʨʥʳʤ ʩʠʩʪʝʤʘʤ, 

ʦʩʥʦʚʘʥʥʳʤ ʥʘ ʤʠʢʨʦʧʨʦʮʝʩʩʦʨʘʭ, ʙʳʪʴ ʙʳʩʪʨʝʝ, ʤʝʥʴʰʝ ʠ ʜʝʰʝʚʣʝ, ʯʝʤ 

ʧʨʝʜʳʜʫʱʠʝ. 

 

ɼʘʣʴʥʝʡʰʝʝ ʨʘʟʚʠʪʠʝ 

ʊʨʘʥʟʠʩʪʦʨʳ ʚʩʝ ʝʱʝ ʧʨʦʜʦʣʞʘʶʪ ʫʤʝʥʴʰʘʪʴʩʷ ʚ ʨʘʟʤʝʨʘʭ. ʊʘʢ ʢʘʢ 

ʪʨʘʥʟʠʩʪʦʨʳ ʩʪʘʥʦʚʷʪʩʷ ʚʩʝ ʤʝʥʴʰʝ, ʚʩʝ ʙʦʣʴʰʝ ʪʨʘʥʟʠʩʪʦʨʦʚ ʤʦʞʝʪ ʙʳʪʴ 

ʨʘʟʤʝʱʝʥʦ ʥʘ ʯʠʧʝ. ʕʪʦ ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʙʦʣʴʰʫʶ ʩʢʦʨʦʩʪʴ ʦʙʨʘʙʦʪʢʠ ʠ 

ʙʦʣʴʰʫʶ ʝʤʢʦʩʪʴ ʟʘʧʦʤʠʥʘʶʱʠʭ ʫʩʪʨʦʡʩʪʚ (ʊʘʙʣʠʮʘ 2.1). 

ɺ 1965 ʛʦʜʫ ɻʦʨʜʦʥ ʄʫʨ, ʦʩʥʦʚʘʪʝʣʴ Intel, ʦʜʥʦʛʦ ʠʟ ʩʘʤʳʭ ʤʘʩʩʦʚʳʭ 

ʠʟʛʦʪʦʚʠʪʝʣʝʡ ʤʠʢʨʦʩʭʝʤ, ʚʳʩʢʘʟʘʣ ʠʜʝʶ ʦ ʪʦʤ, ʯʪʦ ʩʫʱʝʩʪʚʫʝʪ 

ʵʢʩʧʦʥʝʥʮʠʘʣʴʥʳʡ ʨʦʩʪ ʯʠʩʣʘ ʪʨʘʥʟʠʩʪʦʨʦʚ ʥʘ ʠʥʪʝʛʨʘʣʴʥʦʡ ʩʭʝʤʝ. ʆʥ 

ʧʨʝʜʩʢʘʟʘʣ, ʯʪʦ ʯʠʩʣʦ ʪʨʘʥʟʠʩʪʦʨʦʚ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʙʳʪʴ ʧʦʤʝʱʝʥʳ ʥʘ 

ʤʠʢʨʦʩʭʝʤʝ, ʙʫʜʝʪ ʫʜʚʘʠʚʘʪʴʩʷ ʢʘʞʜʳʝ 12 ʤʝʩʷʮʝʚ, ʧʦʢʘ ʥʝ ʙʫʜʫʪ 

ʜʦʩʪʠʛʥʫʪʳ ʬʠʟʠʯʝʩʢʠʝ ʦʛʨʘʥʠʯʝʥʠʷ. ʕʪʦ ʧʨʝʜʧʦʣʦʞʝʥʠʝ ʙʳʣʦ ʥʘʟʚʘʥʦ 

ʟʘʢʦʥʦʤ ʄʫʨʘ. ʉʝʡʯʘʩ ʵʢʩʧʦʥʝʥʮʠʘʣʴʥʳʡ ʨʦʩʪ ʟʘʤʝʜʣʠʣʩʷ ʜʦ ʫʜʚʘʠʚʘʥʠʷ 

ʢʘʞʜʳʝ 18 ʤʝʩʷʮʝʚ, ʦʜʥʘʢʦ ʪʝʤʧ ʨʦʩʪʘ ʚʩʝ ʝʱʝ ʵʢʩʧʦʥʝʥʮʠʘʣʴʥʳʡ (ʈʠʩ. 2.12).  
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ʈʠʩʫʥʦʢ 2.12 - ɿʘʢʦʥ ʄʫʨʘ, ʧʨʠʤʝʥʝʥʥʳʡ ʢ ʧʨʦʮʝʩʩʦʨʘʤ Intel [Moore's 

Law, The Future ï Technology & Research at Intel] 

 

ʊʘʙʣʠʮʘ 2.1 - ʏʠʩʣʦ ʪʨʘʥʟʠʩʪʦʨʦʚ, ʠʩʧʦʣʴʟʦʚʘʥʥʳʭ ʚ ʧʨʦʮʝʩʩʦʨʘʭ Intel ʚ 

ʨʘʟʥʳʝ ʛʦʜʳ 

 ɻʦʜ ʚʳʧʫʩʢʘ ʏʠʩʣʦ ʪʨʘʥʟʠʩʪʦʨʦʚ 

4004 1971 2,250 

8008 1972 2,500 

8080 1974 5,000 

8086 1978 29,000 

286 1982 120,000 

386TM  processor 1985 275,000 

486TM  DX processor 1989 1,180,000 

PentiumÈ processor 1993 3,100,000 

Pentium II 

processor 

1997 7,500,000 

Pentium III 

processor 

1999 24,000,000 

Pentium 4 processor 2000 42,000,000 

Itanium 2 processor 2002 220,000,000 

ʊʠʧʳ ʢʦʤʧʴʶʪʝʨʦʚ 

 

ɿʘʢʦʥ ʄʫʨʘ 

ʪʨʘʥʟʠʩʪʦʨʳ 
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ʂʦʤʧʴʶʪʝʨʳ ʤʦʛʫʪ ʙʳʪʴ ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʥʳ ʧʦ ʠʭ ʩʢʦʨʦʩʪʠ ʠ 

ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʤʦʱʥʦʩʪʠ. ʅʝʢʦʪʦʨʳʝ ʪʠʧʳ ʢʦʤʧʴʶʪʝʨʦʚ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ 

ʊʘʙʣʠʮʝ 2.2. 

ʊʘʙʣʠʮʘ 2.2 ï ʊʠʧʳ ʢʦʤʧʴʶʪʝʨʦʚ 

ˉ ʧ/ʧ ʊʠʧ ʆʧʠʩʘʥʠʝ 

1 PC 

(ʇʝʨʩʦʥʘʣʴʥʳʡ 

ʢʦʤʧʴʶʪʝʨ) 

ʆʪʜʝʣʴʥʘʷ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʘʷ ʢʦʤʧʴʶʪʝʨʥʘʷ 

ʩʠʩʪʝʤʘ, ʦʩʥʘʱʝʥʥʘʷ ʤʠʢʨʦʧʨʦʮʮʝʩʩʦʨʦʤ 

ʩʨʝʜʥʝʡ ʤʦʱʥʦʩʪʠ.  

2 ʈʘʙʦʯʘʷ ʩʪʘʥʮʠʷ ʆʪʜʝʣʴʥʘʷ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʘʷ ʢʦʤʧʴʶʪʝʨʥʘʷ 

ʩʠʩʪʝʤʘ, ʧʦʜʦʙʥʘʷ ʧʝʨʩʦʥʘʣʴʥʦʤʫ ʢʦʤʧʴʶʪʝʨʫ, 

ʥʦ ʠʤʝʶʱʘʷ ʙʦʣʝʝ ʤʦʱʥʳʝ ʤʠʢʨʦʧʨʦʮʝʩʩʦʨʳ.  

3 ʄʠʥʠʢʦʤʧʴʶʪʝʨ ʄʥʦʛʦʧʦʣʴʟʦʚʘʪʝʣʴʩʢʘʷ ʢʦʤʧʴʶʪʝʨʥʘʷ ʩʠʩʪʝʤʘ, 

ʧʦʜʜʝʨʞʠʚʘʶʱʘʷ ʩʦʪʥʠ ʧʦʣʴʟʦʚʘʪʝʣʝʡ 

ʦʜʥʦʚʨʝʤʝʥʥʦ.  

4 ʋʥʠʚʝʨʩʘʣʴʥʳʡ 

ʢʦʤʧʴʶʪʝʨ 

ʄʥʦʛʦʧʦʣʴʟʦʚʘʪʝʣʴʩʢʘʷ ʢʦʤʧʴʶʪʝʨʥʘʷ ʩʠʩʪʝʤʘ, 

ʧʦʜʜʝʨʞʠʚʘʶʱʘʷ ʩʦʪʥʠ ʧʦʣʴʟʦʚʘʪʝʣʝʡ 

ʦʜʥʦʚʨʝʤʝʥʥʦ, ʥʦ ʠʤʝʶʱʘʷ ʧʨʦʛʨʘʤʤʥʦʝ 

ʦʙʝʩʧʝʯʝʥʠʝ, ʦʪʣʠʯʥʦʝ ʦʪ ʧʨʦʛʨʘʤʤʥʦʛʦ 

ʦʙʝʩʧʝʯʝʥʠʷ ʤʠʥʠʢʦʤʧʴʶʪʝʨʦʚ.  

5 ʉʫʧʝʨʢʦʤʧʴʶʪʝʨ ʏʨʝʟʚʳʯʘʡʥʦ ʙʳʩʪʨʳʡ ʢʦʤʧʴʶʪʝʨ, ʢʦʪʦʨʳʡ 

ʤʦʞʝʪ ʚʳʧʦʣʥʠʪʴ ʩʦʪʥʠ ʤʠʣʣʠʦʥʦʚ ʠʥʩʪʨʫʢʮʠʡ ʚ 

ʩʝʢʫʥʜʫ. 

6 ʄʠʢʨʦʢʦʥʪʨʦʣʣʝʨ 

 

ʄʠʥʠʢʦʤʧʴʶʪʝʨʳ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʶʪ 

ʧʦʣʴʟʦʚʘʪʝʣʶ ʭʨʘʥʠʪʴ ʜʘʥʥʳʝ ʠ ʚʳʧʦʣʥʷʪʴ 

ʧʨʦʩʪʳʝ ʢʦʤʘʥʜʳ ʠ ʟʘʜʘʯʠ. 

 

¶ PC (ʧʝʨʩʦʥʘʣʴʥʳʡ ʢʦʤʧʴʶʪʝʨ) 

PC ʤʦʞʝʪ ʙʳʪʴ ʦʧʨʝʜʝʣʝʥ ʢʘʢ ʤʘʣʝʥʴʢʠʡ, ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʜʦʨʦʛʦʡ 

ʢʦʤʧʴʶʪʝʨ, ʨʘʟʨʘʙʦʪʘʥʥʳʡ ʜʣʷ ʦʪʜʝʣʴʥʦʛʦ ʧʦʣʴʟʦʚʘʪʝʣʷ. PC ʦʩʥʦʚʳʚʘʶʪʩʷ 

ʥʘ ʪʝʭʥʦʣʦʛʠʠ ʤʠʢʨʦʧʨʦʮʝʩʩʦʨʦʚ, ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʷʝʪ ʧʨʦʠʟʚʦʜʠʪʝʣʷʤ 

ʧʦʤʝʩʪʠʪʴ ʚʝʩʴ ʎʇ ʥʘ ʦʜʥʫ ʤʠʢʨʦʩʭʝʤʫ. ʂʦʤʧʘʥʠʠ ʠʩʧʦʣʴʟʫʶʪ 

ʧʝʨʩʦʥʘʣʴʥʳʝ ʢʦʤʧʴʶʪʝʨʳ ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʪʝʢʩʪʘ, ʚ ʙʫʭʛʘʣʪʝʨʩʢʦʤ ʫʯʝʪʝ, ʚ 

ʢʘʯʝʩʪʚʝ ʥʘʩʪʦʣʴʥʦʡ ʠʟʜʘʪʝʣʴʩʢʦʡ ʩʠʩʪʝʤʳ, ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʧʨʠʣʦʞʝʥʠʡ 

ʫʧʨʘʚʣʝʥʠʷ ʙʘʟʘʤʠ ʜʘʥʥʳʭ ʠ ʵʣʝʢʪʨʦʥʥʳʤʠ ʪʘʙʣʠʮʘʤʠ. ʉʘʤʦʝ ʧʦʧʫʣʷʨʥʦʝ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʝʨʩʦʥʘʣʴʥʳʭ ʢʦʤʧʴʶʪʝʨʦʚ ʜʦʤʘ ï ʵʪʦ ʠʛʨʳ ʠ ʧʦʠʩʢʦʚʳʡ 

ʀʥʪʝʨʥʝʪ. 

ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʧʝʨʩʦʥʘʣʴʥʳʝ ʢʦʤʧʴʶʪʝʨʳ ʨʘʟʨʘʙʦʪʘʥʳ ʢʘʢ 

ʦʜʥʦʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʝ ʩʠʩʪʝʤʳ, ʠʭ ʦʙʳʯʥʦ ʤʦʞʥʦ ʩʦʝʜʠʥʷʪʴ ʠ ʩʬʦʨʤʠʨʦʚʘʪʴ 

ʢʦʤʧʴʶʪʝʨʥʫʶ ʩʝʪʴ. ʉ ʪʦʯʢʠ ʟʨʝʥʠʷ ʤʦʱʥʦʩʪʠ, ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ 

ʚʳʩʦʢʦʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʝ ʤʦʜʝʣʠ Macintosh ʠ ʧʝʨʩʦʥʘʣʴʥʳʭ ʢʦʤʧʴʶʪʝʨʦʚ 

ʧʨʝʜʣʘʛʘʶʪ ʪʘʢʫʶ ʞʝ ʚʳʯʠʩʣʠʪʝʣʴʥʫʶ ʤʦʱʥʦʩʪʴ ʠ ʛʨʘʬʠʯʝʩʢʫʶ 
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ʚʦʟʤʦʞʥʦʩʪʴ, ʢʘʢ ʥʠʟʢʦʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʝ ʨʘʙʦʯʠʝ ʩʪʘʥʮʠʠ Sun 

Microsystems, Hewlett-Packard ʠ Dell (ʈʠʩ. 2.13).  

 

ʈʠʩʫʥʦʢ 2.13 ï ʇʝʨʩʦʥʘʣʴʥʳʡ ʢʦʤʧʴʶʪʝʨ 

¶ ʈʘʙʦʯʘʷ ʩʪʘʥʮʠʷ 

ʈʘʙʦʯʘʷ ʩʪʘʥʮʠʷ ï ʵʪʦ ʢʦʤʧʴʶʪʝʨ, ʠʩʧʦʣʴʟʫʝʤʳʡ ʜʣʷ ʪʝʭʥʠʯʝʩʢʠʭ 

ʧʨʠʣʦʞʝʥʠʡ (CAD/CAM), ʘ ʪʘʢʞʝ ʚ ʢʘʯʝʩʪʚʝ ʥʘʩʪʦʣʴʥʦʡ ʠʟʜʘʪʝʣʴʩʢʦʡ 

ʩʠʩʪʝʤʳ, ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʠ ʜʨʫʛʠʭ ʧʦʜʦʙʥʳʭ 

ʧʨʠʣʦʞʝʥʠʡ, ʢʦʪʦʨʳʝ ʪʨʝʙʫʶʪ ʫʤʝʨʝʥʥʦʡ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʤʦʱʥʦʩʪʠ ʠ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʳʭ ʛʨʘʬʠʯʝʩʢʠʭ ʚʦʟʤʦʞʥʦʩʪʝʡ. 

ʈʘʙʦʯʠʝ ʩʪʘʥʮʠʠ ʦʙʳʯʥʦ ʧʦʩʪʘʚʣʷʶʪʩʷ ʩ ʙʦʣʴʰʠʤ ʵʢʨʘʥʦʤ ʩ ʚʳʩʦʢʠʤ 

ʛʨʘʬʠʯʝʩʢʠʤ ʨʘʟʨʝʰʝʥʠʝʤ, ʙʦʣʴʰʠʤ ʦʙʲʝʤʦʤ RAM, ʚʩʪʨʦʝʥʥʦʡ ʩʝʪʝʚʦʡ 

ʧʦʜʜʝʨʞʢʦʡ ʠ ʛʨʘʬʠʯʝʩʢʠʤ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʤ ʠʥʪʝʨʬʝʡʩʦʤ. ʋ ʙʦʣʴʰʠʥʩʪʚʘ 

ʨʘʙʦʯʠʭ ʩʪʘʥʮʠʡ ʝʩʪʴ ʫʩʪʨʦʡʩʪʚʦ ʭʨʘʥʝʥʠʷ, ʪʘʢʦʝ ʢʘʢ ʜʠʩʢʦʚʦʜ, ʥʦ 

ʩʧʝʮʠʘʣʴʥʳʡ ʪʠʧ ʨʘʙʦʯʝʡ ʩʪʘʥʮʠʠ, ʥʘʟʳʚʘʝʤʦʡ ʙʝʟʜʠʩʢʦʚʦʡ ʨʘʙʦʯʝʡ 

ʩʪʘʥʮʠʝʡ, ʧʦʩʪʘʚʣʷʝʪʩʷ ʙʝʟ ʜʠʩʢʦʚʦʜʘ (ʈʠʩ. 2.14). 

ʆʙʱʠʝ ʦʧʝʨʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ ʜʣʷ ʨʘʙʦʯʠʭ ʩʪʘʥʮʠʡ ï ʵʪʦ UNIX ʠ 

Windows. ʊʘʢʞʝ ʢʘʢ ʠ PC, ʨʘʙʦʯʠʝ ʩʪʘʥʮʠʠ ʷʚʣʷʶʪʩʷ  

ʦʜʥʦʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʤʠ, ʥʦ ʦʙʳʯʥʦ ʦʥʠ ʩʦʝʜʠʥʷʶʪʩʷ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʣʦʢʘʣʴʥʦʡ ʩʝʪʠ, ʥʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʦʥʠ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʚ ʢʘʯʝʩʪʚʝ 

ʘʚʪʦʥʦʤʥʳʭ ʩʠʩʪʝʤ. 
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ʈʠʩʫʥʦʢ 2.14 ï ʈʘʙʦʯʘʷ ʩʪʘʥʮʠʷ 

 

¶ ʄʠʥʠʢʦʤʧʴʶʪʝʨ 

ʄʠʥʠʢʦʤʧʴʶʪʝʨ - ʵʪʦ ʤʥʦʛʦʧʨʦʮʝʩʩʦʨʥʘʷ ʩʠʩʪʝʤʘ ʩʨʝʜʥʝʛʦ ʨʘʟʤʝʨʘ, 

ʩʧʦʩʦʙʥʘʷ  ʧʦʜʜʝʨʞʠʚʘʪʴ ʜʦ 250 ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʦʜʥʦʚʨʝʤʝʥʥʦ (ʈʠʩ 2.15). 

 

ʈʠʩʫʥʦʢ 2.15 ï ʄʠʥʠʢʦʤʧʴʶʪʝʨ 

 

¶ ʋʥʠʚʝʨʩʘʣʴʥʳʡ ʢʦʤʧʴʶʪʝʨ (ʄʵʡʥʬʨʝʡʤ) 

ʄʵʡʥʬʨʝʡʤ ï ʦʯʝʥʴ ʙʦʣʴʰʦʡ ʧʦ ʨʘʟʤʝʨʫ ʠ ʜʦʨʦʛʦʡ ʧʦ ʮʝʥʝ ʢʦʤʧʴʶʪʝʨ, 

ʧʦʜʜʝʨʞʠʚʘʶʱʠʡ ʦʪ ʩʦʪʝʥ ʜʦ ʙʦʣʝʝ ʪʳʩʷʯʠ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʦʜʥʦʚʨʝʤʝʥʥʦ. 

ʄʵʡʥʬʨʝʡʤ ʚʳʧʦʣʥʷʝʪ ʤʥʦʛʦ ʧʨʦʛʨʘʤʤ ʦʜʥʦʚʨʝʤʝʥʥʦ ʠ ʧʦʜʜʝʨʞʠʚʘʝʪ 

ʤʥʦʞʝʩʪʚʝʥʥʦʝ ʦʜʥʦʚʨʝʤʝʥʥʦʝ ʚʳʧʦʣʥʝʥʠʝ ʧʨʦʛʨʘʤʤ (ʈʠʩ. 2.16). 
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ʈʠʩʫʥʦʢ 2.16 ï ʋʥʠʚʝʨʩʘʣʴʥʳʡ ʢʦʤʧʴʶʪʝʨ 

 

¶ ʉʫʧʝʨʢʦʤʧʴʶʪʝʨ 

ʉʫʧʝʨʢʦʤʧʴʶʪʝʨ ï ʵʪʦ ʦʜʠʥ ʠʟ ʩʘʤʳʭ ʙʳʩʪʨʳʭ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ 

ʜʦʩʪʫʧʥʳʭ ʢʦʤʧʴʶʪʝʨʦʚ. ʉʫʧʝʨʢʦʤʧʴʶʪʝʨʳ ʦʯʝʥʴ ʜʦʨʦʛʠʝ ʠ ʠʩʧʦʣʴʟʫʶʪʩʷ 

ʜʣʷ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʧʨʠʣʦʞʝʥʠʡ, ʢʦʪʦʨʳʝ ʪʨʝʙʫʶʪ ʦʛʨʦʤʥʦʛʦ ʯʠʩʣʘ 

ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʚʳʯʠʩʣʝʥʠʡ (ʧʝʨʝʤʘʣʳʚʘʥʠʝ ʯʠʩʝʣ). ʅʘʧʨʠʤʝʨ, 

ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʝ ʧʦʛʦʜʳ, ʥʘʫʯʥʳʝ ʤʦʜʝʣʠʨʦʚʘʥʠʷ, (ʘʥʠʤʠʨʦʚʘʥʥʘʷ) ʛʨʘʬʠʢʘ, 

ʜʠʥʘʤʠʯʝʩʢʠʝ ʚʳʯʠʩʣʝʥʠʷ ʞʠʜʢʦʩʪʠ, ʠʩʩʣʝʜʦʚʘʥʠʝ ʷʜʝʨʥʦʡ ʵʥʝʨʛʠʠ, 

ʵʣʝʢʪʨʦʥʥʦʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʠ ʘʥʘʣʠʟ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʜʘʥʥʳʭ (ʥʘʧʨʠʤʝʨ, ʚ 

ʥʝʬʪʝʭʠʤʠʯʝʩʢʦʡ ʨʘʟʚʝʜʢʝ) (ʈʠʩ. 2.17). 

 

ʈʠʩʫʥʦʢ 2.17 ï ʉʫʧʝʨʢʦʤʧʴʶʪʝʨ 
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¶ ʄʠʢʨʦʢʦʥʪʨʦʣʣʝʨ 

ʄʠʢʨʦʢʦʥʪʨʦʣʣʝʨ rï ʵʪʦ  ʦʪʜʝʣʴʥʳʝ ʩʭʝʤʳ, ʠʤʝʶʱʠʝ ʤʠʥʠʤʘʣʴʥʫʶ 

ʧʘʤʷʪʴ ʠ ʥʝʙʦʣʴʰʦʡ ʨʘʟʤʝʨ ʧʨʦʛʨʘʤʤʳ, ʥʦ ʦʙʳʯʥʦ ʦʥʠ ʨʘʟʨʘʙʘʪʳʚʘʶʪʩʷ ʜʣʷ 

ʚʳʧʦʣʥʝʥʠʷ ʥʠʟʢʦʫʨʦʚʥʝʚʳʭ ʟʘʜʘʯ. ʆʥʠ ʪʘʢʞʝ ʠʟʚʝʩʪʥʳ ʢʘʢ ʚʩʪʨʦʝʥʥʳʝ 

ʩʠʩʪʝʤʳ. ʅʘʧʨʠʤʝʨ, ʢʦʤʧʴʶʪʝʨ ʚ ʘʚʪʦʤʦʙʠʣʝ ʷʚʣʷʝʪʩʷ ʚʩʪʨʦʝʥʥʦʡ ʩʠʩʪʝʤʦʡ. 

ʅʘʠʙʦʣʝʝ ʠʟʚʝʩʪʥʳʡ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨ, ʩ ʢʦʪʦʨʳʤ ʤʦʞʥʦ ʩʪʦʣʢʥʫʪʴʩʷ, 

ʥʘʟʳʚʘʝʪʩʷ ɸʨʜʫʠʥʦ (ʈʠʩ. 2.18). 

 

 
ʈʠʩʫʥʦʢ 2.18 ï ʄʠʢʨʦʢʦʥʪʨʦʣʣʝʨ 

 

2.2.2. ʇʨʠʤʝʥʝʥʠʝ ʢʦʤʧʴʶʪʝʨʥʳʭ ʩʠʩʪʝʤ 

-  ɺ ʦʙʨʘʟʦʚʘʥʠʠ  

-  ʆʙʫʯʝʥʠʝ ʩ ʧʦʤʦʱʴʶ ʩʨʝʜʩʪʚ ʤʫʣʴʪʠʤʝʜʠʘ 

-  ʆʙʫʯʝʥʠʝ ʥʘ ʦʩʥʦʚʝ ʤʦʜʝʣʠʨʦʚʘʥʠʷ 

-  ʆʙʫʯʝʥʠʝ ʥʘ ʦʩʥʦʚʝ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʤʘʰʠʥ 

-  ʀʥʪʝʨʘʢʪʠʚʥʦʝ ʦʙʫʯʝʥʠʝ 

-  ɺ ʙʠʟʥʝʩʝ  

-  ʋʧʨʘʚʣʝʥʠʝ ʧʦʩʪʘʚʢʘʤʠ 

-  ʋʧʨʘʚʣʝʥʠʝ ʧʨʦʝʢʪʘʤʠ 

-  ʋʧʨʘʚʣʝʥʠʝ ʩʚʷʟʷʤʠ ʩ ʟʘʢʘʟʯʠʢʘʤʠ 

-  ʇʨʦʜʘʞʠ ʠ ʤʘʨʢʝʪʠʥʛ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʵʣʝʢʪʨʦʥʥʦʡ 

ʢʦʤʤʝʨʮʠʠ 

-  ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ 

-  ɺ ʨʘʟʚʣʝʢʘʪʝʣʴʥʦʡ ʦʙʣʘʩʪʠ 

-  ʂʠʥʦ 

-  ɺʠʜʝʦʠʛʨʳ 

-  ʄʫʟʳʢʘ 

-  ʎʠʬʨʦʚʘʷ ʬʦʪʦʛʨʘʬʠʷ 

-  ʇʫʪʝʰʝʩʪʚʠʷ 

-  ʄʠʥʠʘʪʶʨʥʳʝ ʢʦʤʧʴʶʪʝʨʥʳʝ ʩʠʩʪʝʤʳ 

ʂʦʤʧʴʶʪʝʨʥʳʝ ʩʠʩʪʝʤʳ ʩʧʦʩʦʙʩʪʚʫʶʪ ʫʣʫʯʰʝʥʠʶ ʥʘʰʝʡ ʞʠʟʥʠ ʚʦ 

ʤʥʦʛʠʭ ʦʪʥʦʰʝʥʠʷʭ. ʅʘ ʩʣʝʜʫʶʱʠʭ ʧʨʠʤʝʨʘʭ ʚʳ ʫʚʠʜʠʪʝ, ʢʘʢ 
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ʠʥʥʦʚʘʮʠʦʥʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʢʦʤʧʴʶʪʝʨʦʚ ʤʦʞʝʪ ʨʘʩʰʠʨʠʪʴ ʥʘʰʠ 

ʚʦʟʤʦʞʥʦʩʪʠ ʦʙʫʯʝʥʠʷ, ʚʝʜʝʥʠʷ ʙʠʟʥʝʩʘ ʠ, ʥʘʢʦʥʝʮ, ʫʜʦʚʦʣʴʩʪʚʠʷ ʦʪ ʞʠʟʥʠ. 

ɺʥʘʯʘʣʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʠʤʝʥʝʥʠʷ ʢʦʤʧʴʶʪʝʨʥʳʭ ʩʠʩʪʝʤ ʧʦʜʫʤʘʡʪʝ ʦ ʪʦʤ, 

ʢʘʢ ʚʳ ʤʦʞʝʪʝ ʠʩʧʦʣʴʟʦʚʘʪʴ ʠʣʠ ʨʘʟʚʠʚʘʪʴ ʢʦʤʧʴʶʪʝʨʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʚ 

ʠʥʪʝʨʝʩʫʶʱʝʡ ʚʘʩ ʦʙʣʘʩʪʠ.  

 

ɺ ʦʙʨʘʟʦʚʘʥʠʠ 

ʆʙʫʯʝʥʠʝ ʩ ʧʦʤʦʱʴʶ ʩʨʝʜʩʪʚ ʤʫʣʴʪʠʤʝʜʠʘ. ʄʫʣʴʪʠʤʝʜʠʘ ʦʧʨʝʜʝʣʝʥʦ 

ʚ Wikipedia ʢʘʢ çʦʜʥʦʚʨʝʤʝʥʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʨʘʟʣʠʯʥʳʭ ʬʦʨʤ 

ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʠ ʝʝ ʦʙʨʘʙʦʪʢʠ ʚ ʝʜʠʥʦʤ ʦʙʲʝʢʪʝ-ʢʦʥʪʝʡʥʝʨʝè. 

ʅʘʧʨʠʤʝʨ, ʚ ʦʜʥʦʤ ʦʙʲʝʢʪʝ-ʢʦʥʪʝʡʥʝʨʝ (ʘʥʛʣ. container) ʤʦʞʝʪ 

ʩʦʜʝʨʞʘʪʴʩʷ ʪʝʢʩʪʦʚʘʷ, ʘʫʜʠʘʣʴʥʘʷ, ʛʨʘʬʠʯʝʩʢʘʷ ʠ ʚʠʜʝʦʠʥʬʦʨʤʘʮʠʷ, ʘ 

ʪʘʢʞʝ, ʚʦʟʤʦʞʥʦ, ʩʧʦʩʦʙ ʠʥʪʝʨʘʢʪʠʚʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʥʝʡ. 

ʊʝʨʤʠʥ ʤʫʣʴʪʠʤʝʜʠʘ ʪʘʢʞʝ ʟʘʯʘʩʪʫʶ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʦʙʦʟʥʘʯʝʥʠʷ 

ʥʦʩʠʪʝʣʝʡ ʠʥʬʦʨʤʘʮʠʠ, ʧʦʟʚʦʣʷʶʱʠʭ ʭʨʘʥʠʪʴ ʟʥʘʯʠʪʝʣʴʥʳʝ ʦʙʲʝʤʳ ʜʘʥʥʳʭ 

ʠ ʦʙʝʩʧʝʯʠʚʘʪʴ ʜʦʩʪʘʪʦʯʥʦ ʙʳʩʪʨʳʡ ʜʦʩʪʫʧ ʢ ʥʠʤ (ʧʝʨʚʳʤʠ ʥʦʩʠʪʝʣʷʤʠ 

ʪʘʢʦʛʦ ʪʠʧʘ ʙʳʣʠ CD ï compact disk). ɺ ʪʘʢʦʤ ʩʣʫʯʘʝ ʪʝʨʤʠʥ ʤʫʣʴʪʠʤʝʜʠʘ 

ʦʟʥʘʯʘʝʪ, ʯʪʦ ʢʦʤʧʴʶʪʝʨ ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʪʘʢʠʝ ʥʦʩʠʪʝʣʠ ʠ 

ʧʨʝʜʦʩʪʘʚʣʷʪʴ ʠʥʬʦʨʤʘʮʠʶ ʧʦʣʴʟʦʚʘʪʝʣʶ ʯʝʨʝʟ ʚʩʝ ʚʦʟʤʦʞʥʳʝ ʚʠʜʳ 

ʜʘʥʥʳʭ, ʪʘʢʠʝ ʢʘʢ ʘʫʜʠʦ, ʚʠʜʝʦ, ʘʥʠʤʘʮʠʷ, ʠʟʦʙʨʘʞʝʥʠʝ ʠ ʜʨʫʛʠʝ ʚ 

ʜʦʧʦʣʥʝʥʠʝ ʢ ʪʨʘʜʠʮʠʦʥʥʳʤ ʩʧʦʩʦʙʘʤ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ, ʪʘʢʠʤ 

ʢʘʢ ʪʝʢʩʪ. ʇʨʠʣʦʞʝʥʠʷ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ, ʪʘʢʠʝ ʢʘʢ Microsoft 

PowerPoint, ʧʦʟʚʦʣʷʶʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʥʘ ʣʝʢʮʠʷʭ ʚʠʟʫʘʣʴʥʳʝ ʩʨʝʜʩʪʚʘ. 

ʇʨʠʣʦʞʝʥʠʷ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʜʣʷ ʦʙʫʯʝʥʠʷ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ 

ʜʣʷ ʫʣʫʯʰʝʥʠʷ ʦʙʫʯʝʥʠʷ ʩʪʫʜʝʥʪʦʚ, ʦʙʝʩʧʝʯʠʚʘʷ ʠʥʪʝʨʘʢʪʠʚʥʫʶ, 

ʤʫʣʴʪʠʤʝʜʠʡʥʫʶ ʩʨʝʜʫ, ʢʦʪʦʨʘʷ ʷʚʣʷʝʪʩʷ ʙʦʣʝʝ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʡ. ʉʪʫʜʝʥʪʳ, 

ʥʘʞʠʤʘʷ ʥʘ ʢʥʦʧʢʠ ʥʘ ʵʢʨʘʥʝ ʢʦʤʧʴʶʪʝʨʘ, ʤʦʛʫʪ ʦʙʨʘʪʠʪʴʩʷ ʢ ʨʘʟʣʠʯʥʳʤ 

ʨʘʟʜʝʣʘʤ ʫʯʝʙʥʦʛʦ ʤʘʪʝʨʠʘʣʘ. ʇʨʠʤʝʨ ʵʪʦʛʦ ʤʦʞʥʦ ʥʘʡʪʠ ʥʘ Intel education 

site. ʂʦʤʧʴʶʪʝʨʳ ʧʦʤʦʛʘʶʪ ʩʪʫʜʝʥʪʘʤ ʚ ʧʦʣʫʯʝʥʠʠ ʦʧʳʪʘ.  

ʆʙʫʯʝʥʠʝ ʥʘ ʦʩʥʦʚʝ ʤʦʜʝʣʠʨʦʚʘʥʠʷ. ʂʦʤʧʴʶʪʝʨʳ ʤʦʞʥʦ 

ʟʘʧʨʦʛʨʘʤʤʠʨʦʚʘʪʴ ʥʘ ʛʝʥʝʨʘʮʠʶ ʠʟʦʙʨʘʞʝʥʠʡ ʠ ʘʥʠʤʘʮʠʶ, ʢʦʪʦʨʳʝ 

ʤʦʜʝʣʠʨʫʶʪ ʜʨʫʛʠʝ ʩʠʩʪʝʤʳ. ʕʪʠ ʩʠʩʪʝʤʳ ʤʦʛʫʪ ʩʫʱʝʩʪʚʦʚʘʪʴ ʢʘʢ ʚ ʤʠʨʝ, 

ʛʜʝ ʤʳ ʞʠʚʝʤ (ʥʘʧʨʠʤʝʨ, ʣʶʜʠ ʠ ʦʙʲʝʢʪʳ), ʪʘʢ ʠ ʥʘʭʦʜʠʪʴʩʷ ʚ ʥʘʰʝʤ 

ʚʦʦʙʨʘʞʝʥʠʠ (ʥʘʧʨʠʤʝʨ, ʞʠʟʥʴ ʥʘ ʣʫʥʝ ʠʣʠ ʤʠʬʳ). ʅʘʧʨʠʤʝʨ, ʧʨʦʛʨʘʤʤʘ 

Sim Theme Park ʧʦʟʚʦʣʷʝʪ ʧʦʣʴʟʦʚʘʪʝʣʷʤ ʧʨʦʝʢʪʠʨʦʚʘʪʴ ʠʭ ʩʦʙʩʪʚʝʥʥʳʝ 

ʘʤʝʨʠʢʘʥʩʢʠʝ ʛʦʨʢʠ ʠ ʦʙʝʩʧʝʯʠʚʘʝʪ ʨʝʞʠʤ ʜʣʷ ʚʳʢʣʶʯʝʥʠʷ ʛʨʘʚʠʪʘʮʠʠ. 

ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʤʦʞʝʪ ʪʘʢʞʝ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʜʣʷ ʩʦʟʜʘʥʠʷ ʩʮʝʥʘʨʠʝʚ, 

ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʙʳʪʴ ʩʣʠʰʢʦʤ ʦʧʘʩʥʳ ʜʣʷ ʨʝʘʣʴʥʳʭ ʣʶʜʝʡ. ʇʠʣʦʪʳ ʯʘʩʪʦ 

ʠʩʧʦʣʴʟʫʶʪ ʤʦʜʝʣʠʨʦʚʘʥʠʝ, ʠʟʫʯʘʷ ʥʦʚʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ. ʂ ʪʦʤʫ ʞʝ 

ʢʦʤʧʴʶʪʝʨʳ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʵʣʝʤʝʥʪʦʚ, ʢʦʪʦʨʳʝ 

ʪʨʫʜʥʳ ʜʣʷ ʥʘʙʣʶʜʝʥʠʷ, ʥʘʧʨʠʤʝʨ, ʤʦʣʝʢʫʣʷʨʥʳʝ ʩʪʨʫʢʪʫʨʳ. ɺʳ ʫʚʠʜʠʪʝ ʥʘ 

ʧʨʠʤʝʨʘʭ, ʢʘʢ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʤʦʞʝʪ ʧʦʤʦʯʴ ʚ ʦʙʫʯʝʥʠʠ. 
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ɻʦʚʦʨʷʱʘʷ ʛʦʣʦʚʘ (ʚʥʠʟʫ) ʜʝʤʦʥʩʪʨʠʨʫʝʪ, ʢʘʢ ʵʪʦ ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ 

ʚ ʠʟʫʯʝʥʠʠ ʷʟʳʢʘ. ɻʦʚʦʨʷʱʘʷ ʛʦʣʦʚʘ ʨʝʘʣʠʩʪʠʯʥʦ ʤʦʜʝʣʠʨʫʝʪ ʛʦʣʦʚʫ 

ʯʝʣʦʚʝʢʘ ʩ ʩʠʥʪʝʟʠʨʦʚʘʥʥʳʤ ʢʦʤʧʴʶʪʝʨʦʤ ʛʦʣʦʩʦʤ, ʢʦʪʦʨʳʡ ʟʚʫʯʠʪ ʧʦʜʦʙʥʦ 

ʯʝʣʦʚʝʯʝʩʢʦʤʫ. 3-D ʠʟʦʙʨʘʞʝʥʠʷ ʠ ʟʚʫʢʦʚʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʤʦʛʫʪ ʧʦʤʦʯʴ ʚ 

ʠʟʫʯʝʥʠʠ ʷʟʳʢʘ ʩʧʦʩʦʙʘʤʠ, ʥʝ ʜʦʩʪʠʞʠʤʳʤʠ ʚ ʨʝʘʣʴʥʦʤ ʤʠʨʝ (ʈʠʩ. 2.19). 

 
ʈʠʩʫʥʦʢ 2.19 - ɻʦʚʦʨʷʱʘʷ ʛʦʣʦʚʘ 

Courtesy of Dominic Asarco, Professor of Psychology, University of California-Santa 

Cruz. 

 

ɼʨʫʛʠʝ ʧʨʠʤʝʨʳ ʦʙʫʯʝʥʠʷ, ʦʩʥʦʚʘʥʥʦʛʦ ʥʘ ʤʦʜʝʣʠʨʦʚʘʥʠʠ, 

ʦʙʩʫʞʜʘʶʪʩʷ ʥʠʞʝ ï ʵʪʦ ʤʝʜʠʮʠʥʩʢʦʝ ʦʙʫʯʝʥʠʝ, ʤʦʣʝʢʫʣʷʨʥʦʝ 

ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʠ ʚʦʝʥʥʦʝ ʦʙʫʯʝʥʠʝ. 

 

ʄʝʜʠʮʠʥʩʢʦʝ ʦʙʫʯʝʥʠʝ. ɺ ʘʤʝʨʠʢʘʥʩʢʦʡ ʘʨʤʠʠ ʧʨʦʛʨʘʤʤʥʦʝ 

ʦʙʝʩʧʝʯʝʥʠʝ 3-D ʚʠʨʪʫʘʣʴʥʦʡ ʨʝʘʣʴʥʦʩʪʠ (VR) ʠʩʧʦʣʴʟʫʝʪʩʷ, ʯʪʦʙʳ ʧʦʤʦʯʴ 

ʦʮʝʥʠʪʴ ʠ ʧʦʚʳʩʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʤʝʜʠʮʠʥʩʢʦʛʦ ʦʙʫʯʝʥʠʷ ʜʣʷ ʧʦʣʷ ʙʦʷ. 

ʇʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʧʦʟʚʦʣʷʝʪ ʩʪʫʜʝʥʪʘʤ ʧʨʘʢʪʠʢʦʚʘʪʴʩʷ ʚ ʦʮʝʥʢʝ 

ʪʨʘʚʤ ʠ ʣʝʯʝʥʠʠ ʨʘʥʝʥʳʭ ʩʦʣʜʘʪ, ʠʩʧʦʣʴʟʫʷ ʢʦʤʧʴʶʪʝʨ. ʊʘʢ ʤʦʞʥʦ 

ʠʩʢʣʶʯʠʪʴ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʦʪʧʨʘʚʣʷʪʴ ʩʪʘʞʝʨʦʚ ʚ ʧʦʣʝʚʳʝ ʫʩʣʦʚʠʷ ʠ 

ʫʩʢʦʨʠʪʴ ʫʯʝʙʥʳʡ ʧʨʦʮʝʩʩ. ɼʝʪʘʣʠ ʫʯʝʙʥʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ 

ʤʦʞʥʦ ʥʘʡʪʠ ʚ ʩʪʘʪʴʝ ç3-D Training Software Helps Army Compare Medical 

Training Methodologiesè. 

ʉʦʚʤʝʩʪʥʳʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʧʨʦʝʢʪ ʚ ʭʠʨʫʨʛʠʯʝʩʢʦʤ ʤʦʜʝʣʠʨʦʚʘʥʠʠ  

ʧʨʦʚʦʜʠʣʘ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʘʷ ʛʨʫʧʧʘ Haptics ʠʟ Millers University ʠ Penn State 

Universityôs College of Medicine. ʇʨʦʝʢʪ ʙʳʣ ʥʘʮʝʣʝʥ ʥʘ ʨʘʟʨʘʙʦʪʢʫ 

ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ, ʢʦʪʦʨʦʝ ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʜʣʷ ʩʠʤʫʣʷʮʠʠ 

ʥʘʙʦʨʘ ʭʠʨʫʨʛʠʯʝʩʢʠʭ ʧʨʦʮʝʜʫʨ. ʀʩʧʦʣʴʟʫʷ ʚʠʨʪʫʘʣʴʥʳʡ ʭʠʨʫʨʛʠʯʝʩʢʠʡ 

ʠʤʠʪʘʪʦʨ, ʩʠʤʫʣʷʪʦʨ ʦʙʝʩʧʝʯʠʚʘʝʪ ʯʫʚʩʪʚʠʪʝʣʴʥʫʶ ʩʝʥʩʦʨʥʫʶ ʦʙʨʘʪʥʫʶ 

ʩʚʷʟʴ ʩ ʨʝʘʣʠʩʪʠʯʥʳʤʠ 3D-ʦʙʨʘʟʘʤʠ (ʚʠʨʪʫʘʣʴʥʘʷ ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʴ). 

http://www.icarnegie.com/content/SSD/SSD2/4.4.0.0/normal/pg-computer-sys/pg-evolution-of-computer-sys/pg-applications/baldisays
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ʉʪʫʜʝʥʪʳ ʤʝʜʠʢʠ ʠ ʭʠʨʫʨʛʠ ʩʤʦʛʫʪ ʧʨʘʢʪʠʢʦʚʘʪʴ ʠ ʧʨʦʚʝʨʷʪʴ ʩʚʦʠ ʥʘʚʳʢʠ ʚ 

ʭʠʨʫʨʛʠʠ. ʕʪʦ ʫʤʝʥʴʰʠʣʦ ʙʳ ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʨʝʘʣʴʥʳʭ ʦʨʛʘʥʘʭ ʧʨʠ ʦʙʫʯʝʥʠʠ. 

ʅʠʞʝ (ʈʠʩ. 2.20) ʧʦʢʘʟʘʥ ʩʪʫʜʝʥʪ ʤʝʜʠʢ, ʚʳʧʦʣʥʷʶʱʠʡ ʜʝʬʦʨʤʘʮʠʶ 

ʦʨʛʘʥʘ ʩ ʧʦʤʦʱʴʶ ʥʦʞʥʠʮ ʧʨʠ ʧʦʤʦʱʠ ʩʠʩʪʝʤʳ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʜʝʬʦʨʤʘʮʠʠ 

ʦʨʛʘʥʦʚ. 

 
ʈʠʩʫʥʦʢ 2.20 - ʉʪʫʜʝʥʪ ʠʩʧʦʣʴʟʫʝʪ ʩʨʝʜʩʪʚʘ ʤʦʜʝʣʠʨʦʚʘʥʠʷ 

 

ʉʪʫʜʝʥʪ ʚʠʜʠʪ ʠʟʦʙʨʘʞʝʥʠʝ (ʩʥʠʟʫ) ï ʩ ʜʝʬʦʨʤʠʨʫʝʤʳʤ ʞʝʣʫʜʢʦʤ ʠ 

ʥʦʞʥʠʮʘʤʠ, ʢʦʪʦʨʳʝ ʦʥ ʠʩʧʦʣʴʟʫʝʪ ʜʣʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʧʦʩʨʝʜʩʪʚʦʤ 

ʚʠʟʫʘʣʴʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ (ʈʠʩ. 2.21). 

 
ʈʠʩʫʥʦʢ 2.21 - ɾʝʣʫʜʦʢ, ʜʝʬʦʨʤʠʨʦʚʘʥʥʳʡ ʩ ʧʦʤʦʱʴʶ ʚʠʨʪʫʘʣʴʥʳʭ 

ʥʦʞʥʠʮ 

 
É Copyright 2002 Department of Computer Science, Millersville University  

 

ʄʦʣʝʢʫʣʷʨʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ. ʀʩʩʣʝʜʦʚʘʪʝʣʠ ʠʟ ʜʝʧʘʨʪʘʤʝʥʪʘ 

ʙʠʦʭʠʤʠʠ ʠ ʤʦʣʝʢʫʣʷʨʥʦʡ ʙʠʦʬʠʟʠʢʠ (Department of Biochemistry and 

Molecular Biophysics) ʂʦʣʫʤʙʠʡʩʢʦʛʦ ʋʥʠʚʝʨʩʠʪʝʪʘ ʠ ʄʝʜʠʮʠʥʩʢʦʛʦ 

ʀʥʩʪʠʪʫʪʘ ɻʦʚʘʨʜʘ ʍʴʶʩʘ ʠʩʧʦʣʴʟʫʶʪ ʧʨʦʛʨʘʤʤʥʳʝ ʩʨʝʜʩʪʚʘ ʚʠʟʫʘʣʠʟʘʮʠʠ 
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GRASP (Graphical Representation and Analysis of Structural Properties) ʜʣʷ 

ʩʦʟʜʘʥʠʷ 3-D ʤʦʜʝʣʝʡ ʭʠʤʠʯʝʩʢʠʭ ʤʦʣʝʢʫʣ ʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠʭ ʩʚʦʡʩʪʚ. 

ʅʠʞʝ ï ʩʢʨʠʥʰʦʪ DNA-ʤʦʜʝʣʠʨʦʚʘʥʠʷ (ʈʠʩ. 2.22) 

 
ʈʠʩʫʥʦʢ 2.22 - DNA ʤʦʜʝʣʠʨʦʚʘʥʠʝ 

 
É Copyright 2002 Barry Honig's group in the Department of Biochemistry and Molecular 

Biophysics of Columbia University and the Howard Hughes Medical Institute.  

 

ɺʠʟʫʘʣʴʥʳʝ ʤʦʜʝʣʠ ʤʦʣʝʢʫʣ ʪʘʢʞʝ ʤʦʞʥʦ ʘʥʠʤʠʨʦʚʘʪʴ, ʯʪʦʙʳ ʧʦʢʘʟʘʪʴ, 

ʢʘʢ ʦʥʠ ʤʝʥʷʶʪʩʷ ʩʦ ʚʨʝʤʝʥʝʤ. ɹʦʣʴʰʝ ʦ ʚʠʟʫʘʣʴʥʦʤ ʤʦʜʝʣʠʨʦʚʘʥʠʠ ʧʨʠ 

ʠʟʫʯʝʥʠʠ ʭʠʤʠʠ ʤʦʞʥʦ ʫʟʥʘʪʴ ʥʘ ʩʪʨʘʥʠʮʝ 

http://www.csc.fi /chem/gallery.phtml 

ʄʝʞʦʪʨʘʩʣʝʚʦʡ ʧʨʠʢʣʘʜʥʦʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʮʝʥʪʨ CRS4 (Center for 

Advanced Studies, Research and Development in Sardinia) ʨʘʟʚʠʚʘʝʪ ʤʝʪʦʜʳ 

ʠʤʠʪʘʮʠʦʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʜʣʷ ʩʦʟʜʘʥʠʷ ʚʠʟʫʘʣʴʥʳʭ ʤʦʜʝʣʝʡ ʚ 

ʨʘʟʣʠʯʥʳʭ ʦʙʣʘʩʪʷʭ, ʚ ʪʦʤ ʯʠʩʣʝ ʚʠʟʫʘʣʠʟʘʮʠʠ ʤʝʜʠʮʠʥʩʢʠʭ ʠʟʦʙʨʘʞʝʥʠʡ, 

ʜʠʥʘʤʠʢʠ ʞʠʜʢʦʩʪʝʡ, ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʩʨʝʜʳ ʠ ʪʘʢ ʜʘʣʝʝ. ʉʤʦʪʨʠ ʪʘʢʞʝ 

CRS4ôs Animation Gallery. 

 

ɺʦʝʥʥʦʝ ʦʙʫʯʝʥʠʝ. 3-D ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʜʣʷ 

ʧʦʩʪʨʦʝʥʠʷ ʚʠʨʪʫʘʣʴʥʦʡ ʩʨʝʜʳ, ʟʘʤʝʥʷʶʱʝʡ ʠʥʪʝʨʴʝʨ ʚʦʝʥʥʳʭ ʦʙʲʝʢʪʦʚ ʜʣʷ 

ʪʨʝʥʠʨʦʚʢʠ ʪʝʭʥʠʯʝʩʢʠʭ ʦʬʠʮʝʨʦʚ ʚ ʦʮʝʥʢʝ ʛʦʪʦʚʥʦʩʪʠ ʤʘʪʝʨʠʘʣʴʥʳʭ 

ʩʨʝʜʩʪʚ. ʀʩʧʦʣʴʟʫʷ ʤʦʜʝʣʠʨʦʚʘʥʠʝ, ʚ ʪʝʯʝʥʠʝ ʦʙʫʯʝʥʠʷ ʥʝ ʥʫʞʥʦ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʨʝʘʣʴʥʳʝ ʦʙʲʝʢʪʳ ʠ ʤʥʦʞʝʩʪʚʦ ʣʶʜʝʡ ʤʦʛʫʪ ʙʳʪʴ ʦʙʫʯʝʥʳ 

ʦʜʥʦʚʨʝʤʝʥʥʦ ʙʝʟ ʦʛʨʘʥʠʯʝʥʠʡ. ʂʨʦʤʝ ʵʪʦʛʦ, ʤʦʞʥʦ ʦʙʫʯʘʪʴ ʩʧʝʮʠʘʣʠʩʪʦʚ 

ʚʥʝ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʠʭ ʛʝʦʛʨʘʬʠʯʝʩʢʦʛʦ ʨʘʩʧʦʣʦʞʝʥʠʷ. ɺʳ ʤʦʞʝʪʝ ʫʟʥʘʪʴ 

ʙʦʣʴʰʝ ʦ ʜʦʩʪʦʠʥʩʪʚʘʭ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʚʠʨʪʫʘʣʴʥʦʡ ʨʝʘʣʴʥʦʩʪʠ ʚ ʦʙʫʯʝʥʠʠ 
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ʥʘ ʩʪʨʘʥʠʯʢʝ Education & Training Technology page ʦʪ Research Triangle 

Institute (RTI). 

ʅʠʞʝ ï ʩʢʨʠʥʰʦʪ ʚʠʨʪʫʘʣʴʥʦʡ ʩʨʝʜʳ (ʈʠʩ. 2.23), ʧʦʩʪʨʦʝʥʥʳʡ RTI 

(Research Triangle Institute), ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ 3-

D-ʤʦʜʝʣʠʨʦʚʘʥʠʷ Sense8.  

 

 
ʈʠʩʫʥʦʢ 2.23 - ɺʠʨʪʫʘʣʴʥʦʝ ʦʙʫʯʝʥʠʝ ʜʣʷ ʚʦʝʥʥʦʩʣʫʞʘʱʠʭ 

É Copyright 2001 Research Triangle Institute 

 

ʆʙʫʯʝʥʠʝ ʥʘ ʦʩʥʦʚʝ ʤʘʰʠʥ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ.  

ʂʦʤʧʴʶʪʝʨʥʳʝ ʩʠʩʪʝʤʳ ʤʦʛʫʪ ʙʳʪʴ ʟʘʧʨʦʛʨʘʤʤʠʨʦʚʘʥʳ ʨʝʘʛʠʨʦʚʘʪʴ ʥʘ 

ʧʦʚʝʜʝʥʠʝ ʧʦʣʴʟʦʚʘʪʝʣʷ. ʅʘʧʨʠʤʝʨ, ʯʪʦʙʳ ʦʙʣʝʛʯʠʪʴ ʠʟʫʯʝʥʠʝ ʠʥʦʩʪʨʘʥʥʦʛʦ 

ʷʟʳʢʘ, ʠʩʩʣʝʜʦʚʘʪʝʣʠ ʚ Carnegie Mellon University ʨʘʟʨʘʙʦʪʘʣʠ ʧʨʦʛʨʘʤʤʥʦʝ 

ʦʙʝʩʧʝʯʝʥʠʝ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʦʙʫʯʝʥʠʷ ʧʨʦʠʟʥʦʰʝʥʠʶ ʥʘ ʠʥʦʩʪʨʘʥʥʦʤ 

ʷʟʳʢʝ (Fluency: Automatic Foreign Language Pronunciation Training software), 

ʢʦʪʦʨʦʝ ʤʦʞʝʪ ʠʥʪʝʨʧʨʝʪʠʨʦʚʘʪʴ ʧʨʦʠʟʥʦʰʝʥʠʝ ʠ ʦʙʝʩʧʝʯʠʪʴ ʦʙʨʘʪʥʫʶ 

ʩʚʷʟʴ ʤʝʞʜʫ ʪʝʤ, ʢʘʢ ʤʳ ʧʨʦʠʟʥʦʩʠʤ ʩʣʦʚʦ ʠ ʢʘʢ ʤʳ ʢʦʨʨʝʢʪʠʨʫʝʤ 

ʧʨʦʠʟʥʦʰʝʥʠʝ (ʈʠʩ. 2.24). 

 

http://www.cmu.edu/


51 

 

 
ʈʠʩʫʥʦʢ 2.24 - ʇʨʦʛʨʘʤʤʘ ʦʙʫʯʝʥʠʷ ʷʟʳʢʫ 

É Copyright 2002 Language Technology Institute, Carnegie Mellon University. 

(ʇʨʠʤʝʯʘʥʠʝ: ʵʪʦ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʟʘʧʘʪʝʥʪʦʚʘʥʦ ʠ ʣʠʮʝʥʟʠʨʦʚʘʥʦ CMU Tech 

Transfer Office ɻ ʢʩʢʣʶʟʠʚʥʦ ʜʣʷ Carnegie Speech Company, ʦʪʜʝʣʝʥʠʷ Carnegie Mellon 

University). 

 

ʀʥʪʝʨʘʢʪʠʚʥʦʝ ʦʙʫʯʝʥʠʝ.  ʂʦʤʧʦʟʠʪʦʨ ʠ ʠʟʦʙʨʝʪʘʪʝʣʴ ʊʦʜ ʄʘʭʦʚʝʨ ʚ 

MIT Media Lab ʠ Media Lab Europe ʫʯʨʝʜʠʣ Toy Symphony, ʧʨʦʝʢʪ 

ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʤʫʟʳʢʘʣʴʥʳʭ ʜʦʩʪʠʞʝʥʠʡ ʠ ʫʯʝʙʥʳʡ ʧʨʦʝʢʪ, ʮʝʣʴ ʢʦʪʦʨʦʛʦ 

ï ʧʨʝʜʩʪʘʚʠʪʴ ʥʦʚʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʩʦʟʜʘʥʠʷ ʤʫʟʳʢʠ. ʇʨʦʝʢʪ ʚʢʣʶʯʘʝʪ ʚ 

ʩʝʙʷ Music Toys (ʤʫʟʳʢʘʣʴʥʳʝ ʠʛʨʫʰʢʠ) ʜʣʷ ʫʯʘʩʪʠʷ ʜʝʪʝʡ ʚ 

ʧʨʦʩʣʫʰʠʚʘʥʠʠ, ʠʩʧʦʣʥʝʥʠʠ ʠ ʩʦʟʜʘʥʠʠ ʢʦʤʧʦʟʠʮʠʡ. ɼʝʪʠ ʤʦʛʫʪ ʠʛʨʘʪʴ 

ʚʤʝʩʪʝ ʩʦ ʚʩʝʤʠʨʥʦ ʠʟʚʝʩʪʥʳʤʠ ʤʫʟʳʢʘʥʪʘʤʠ, ʢʦʪʦʨʳʝ ʫʯʘʩʪʚʫʶʪ ʚ ʵʪʦʤ 

ʧʨʦʝʢʪʝ.  

ʀʟʦʙʨʘʞʝʥʠʝ ʦʜʥʦʡ ʠʟ ʠʛʨʫʰʝʢ (ʈʠʩ. 2.25).  

http://www.media.mit.edu/
http://www.medialabeurope.org/
http://www.toysymphony.net/
http://www.media.mit.edu/hyperins/ToySymphony/musictoysmain.html
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ʈʠʩʫʥʦʢ 2.25 - ʄʫʟʳʢʘʣʴʥʘʷ ʠʛʨʫʰʢʘ Beatbug 

É Copyright 2002-2003 MIT Media Lab. 

 

ɹʠʟʥʝʩ 

ʋʧʨʘʚʣʝʥʠʝ ʧʦʩʪʘʚʢʘʤʠ. ʎʝʣʴ ʫʧʨʘʚʣʝʥʠʷ ʧʦʩʪʘʚʢʘʤʠ ï ʫʧʨʘʚʣʷʪʴ ʠ 

ʦʪʩʣʝʞʠʚʘʪʴ ʧʦʩʪʘʚʢʫ ʩʳʨʴʷ ʠ ʝʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʤ 

ʧʨʦʮʝʩʩʝ, ʘ ʪʘʢʞʝ ʧʦʩʪʘʚʢʠ ʛʦʪʦʚʳʭ ʠʟʜʝʣʠʡ ʢʣʠʝʥʪʘʤ. ʅʝʢʦʪʦʨʳʝ 

ʧʨʦʛʨʘʤʤʥʳʝ ʧʨʠʣʦʞʝʥʠʷ ʫʧʨʘʚʣʝʥʠʷ ʧʦʩʪʘʚʢʘʤʠ ʠʩʧʦʣʴʟʫʶʪ 

ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʘʣʛʦʨʠʪʤʳ ʜʣʷ ʫʚʝʣʠʯʝʥʠʷ ʦʙʲʝʤʘ ʧʦʩʪʘʚʦʢ ʠ ʤʠʥʠʤʠʟʘʮʠʠ 

ʟʘʪʨʘʪ. ɺʳ ʤʦʞʝʪʝ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʧʨʦʯʠʪʘʪʴ ʦʙ ʫʧʨʘʚʣʝʥʠʠ ʧʦʩʪʘʚʢʘʤʠ. 

ʋʧʨʘʚʣʝʥʠʝ ʧʨʦʝʢʪʘʤʠ. ɼʦʣʞʥʘ ʙʳʪʴ ʩʬʦʨʤʠʨʦʚʘʥʘ ʠʥʬʦʨʤʘʮʠʷ ʦ 

ʨʘʟʨʘʙʦʪʢʝ ʧʨʦʜʫʢʪʘ. ʆʥʘ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʪʨʝʙʦʚʘʥʠʷ ʢ ʧʨʦʜʫʢʪʫ, ʛʨʘʬʠʢ 

ʨʘʙʦʪ, ʩʪʘʜʠʠ ʧʨʦʝʢʪʘ, ʙʶʜʞʝʪ ʠ ʜʠʟʘʡʥ ʧʨʦʜʫʢʪʘ, ʠ ʜʦʣʞʥʘ ʧʨʦʩʣʝʞʠʚʘʪʴʩʷ 

ʜʣʷ ʢʦʥʪʨʦʣʷ ʨʘʟʚʠʪʠʷ ʧʨʦʝʢʪʘ. ʇʨʦʛʨʘʤʤʥʳʝ ʧʨʠʣʦʞʝʥʠʷ ʩʧʦʩʦʙʥʳ ʭʨʘʥʠʪʴ 

ʟʘʧʠʩʠ ʙʘʟʳ ʜʘʥʥʳʭ ʧʨʦʜʫʢʪʘ, ʛʨʘʬʠʢ ʨʘʙʦʪ ʠ ʙʶʜʞʝʪ ʧʨʦʝʢʪʘ, ʯʪʦʙʳ ʧʦʤʦʯʴ 

ʚʘʤ ʥʘʭʦʜʠʪʴ ʧʦʪʝʥʮʠʘʣʴʥʳʝ ʙʘʨʴʝʨʳ ʧʝʨʝʜ ʩʚʦʝʚʨʝʤʝʥʥʳʤ ʟʘʚʝʨʰʝʥʠʝʤ 

ʧʨʦʝʢʪʘ. ɺʳ ʤʦʞʝʪʝ ʚʠʜʝʪʴ ʥʝʢʦʪʦʨʳʝ ʠʟ ʜʝʤʦ-ʚʝʨʩʠʡ ʩʠʩʪʝʤ ʧʨʦʛʨʘʤʤʥʦʛʦ 

ʦʙʝʩʧʝʯʝʥʠʷ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʝʢʪʦʤ, ʧʨʝʜʦʩʪʘʚʣʝʥʥʳʝ Microsoft.  

ʋʧʨʘʚʣʝʥʠʝ ʩʚʷʟʷʤʠ ʩ ʟʘʢʘʟʯʠʢʘʤʠ. ʋʧʨʘʚʣʝʥʠʝ ʩʚʷʟʷʤʠ ʩ 

ʟʘʢʘʟʯʠʢʘʤʠ (CRM) ï ʧʨʦʮʝʩʩ ʩʙʦʨʘ ʠʥʬʦʨʤʘʮʠʠ ʦ ʙʘʟʝ ʢʣʠʝʥʪʦʚ, 

ʤʘʨʢʝʪʠʥʛʦʚʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠ ʪʝʥʜʝʥʮʠʷʭ ʨʳʥʢʘ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʫʟʥʘʪʴ 

ʙʦʣʴʰʝ ʦ ʧʦʚʝʜʝʥʠʠ ʢʣʠʝʥʪʦʚ. ʉʠʩʪʝʤʘ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ CRM 

ʤʦʞʝʪ ʩʦʙʠʨʘʪʴ ʩʚʝʜʝʥʠʷ ʦ ʢʣʠʝʥʪʘʭ, ʠʩʩʣʝʜʦʚʘʪʴ ʧʦʢʫʧʘʪʝʣʴʥʫʶ ʘʢʪʠʚʥʦʩʪʴ 

ʩ ʮʝʣʴʶ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʥʫʞʜ ʢʣʠʝʥʪʘ ʠ ʫʚʝʣʠʯʝʥʠʷ ʜʦʭʦʜʦʚ.  

ʉʠʩʪʝʤʘ CRM ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ, ʪʘʢ ʥʘʟʳʚʘʝʤʦʛʦ, 

çʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʛʦ ʘʛʝʥʪʘè, ʢʦʪʦʨʳʡ ʷʚʣʷʝʪʩʷ ʧʨʦʛʨʘʤʤʦʡ, ʩʦʙʠʨʘʶʱʝʡ 

ʩʚʝʜʝʥʠʷ ʦ ʧʦʚʝʜʝʥʠʠ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʦʙʨʘʟʦʤ 

ʥʘʩʪʨʘʠʚʘʶʱʝʡ ʩʦʜʝʨʞʠʤʦʝ ʥʘ ʚʝʙ-ʩʘʡʪʝ ʢʦʤʧʘʥʠʠ. ʅʘʧʨʠʤʝʨ, ʢʦʛʜʘ ʚʳ 

ʟʘʭʦʜʠʪʝ ʥʘ Amazon.com, ʩʘʡʪ ʤʦʞʝʪ ʩʛʝʥʝʨʠʨʦʚʘʪʴ ʧʝʨʩʦʥʘʣʴʥʫʶ ʩʪʨʘʥʠʮʫ 

ʜʣʷ ʚʘʩ, ʢʦʪʦʨʘʷ ʩʦʜʝʨʞʠʪ ʨʝʢʣʘʤʫ ʧʨʦʜʫʢʮʠʠ, ʚʦʟʤʦʞʥʦ ʠʥʪʝʨʝʩʫʶʱʫʶ ʚʘʩ, 

ʦʩʥʦʚʳʚʘʷʩʴ ʥʘ ʠʩʪʦʨʠʠ ʚʘʰʠʭ ʧʦʢʫʧʦʢ. ɽʩʣʠ ʚʳ ʢʫʧʠʣʠ ʨʦʤʘʥ ʠʟ ʜʝʪʩʢʦʡ 



53 

 

ʩʝʨʠʠ ɻʘʨʨʠ ʇʦʪʪʝʨʘ, ʪʦ ʚʘʰʘ ʩʪʨʘʥʠʮʘ Amazon ʤʦʞʝʪ ʨʝʢʣʘʤʠʨʦʚʘʪʴ ʜʨʫʛʠʝ 

ʪʦʤʘ ʵʪʦʡ ʞʝ ʩʝʨʠʠ ʠʣʠ ʜʨʫʛʠʝ ʢʥʠʛʠ ʦ ʧʨʠʢʣʶʯʝʥʠʷʭ, ʢʦʪʦʨʦʝ ʚʳ ʝʱʝ ʥʝ 

ʧʨʠʦʙʨʝʣʠ.  

ɺʳ ʩʤʦʞʝʪʝ ʫʟʥʘʪʴ ʙʦʣʴʰʝ ʦ CRM, ʧʨʦʯʠʪʘʚ CRM Case Studies. 

ʇʨʦʜʘʞʠ ʠ ʤʘʨʢʝʪʠʥʛ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʵʣʝʢʪʨʦʥʥʦʡ ʢʦʤʤʝʨʮʠʠ. 

ʀʩʧʦʣʴʟʫʷ ʀʥʪʝʨʥʝʪ, ʪʦʨʛʦʚʣʷ ʤʦʞʝʪ ʧʨʦʚʦʜʠʪʴʩʷ ʠʥʪʝʨʘʢʪʠʚʥʦ ʯʝʨʝʟ World 

Wide Web. ʏʪʦʙʳ ʧʨʦʠʟʚʦʜʠʪʴ ʵʣʝʢʪʨʦʥʥʳʝ ʪʨʘʥʟʘʢʮʠʠ, ʢʦʤʧʘʥʠʠ ʥʫʞʥʦ 

ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʜʣʷ ʛʝʥʝʨʘʮʠʠ ʟʘʷʚʦʢ ʥʘ ʧʦʩʪʘʚʢʫ ʠʣʠ ʟʘʧʨʦʩʦʚ, 

ʦʙʨʘʙʦʪʢʠ ʥʘʢʣʘʜʥʳʭ, ʬʦʨʤʠʨʦʚʘʥʠʷ ʤʘʨʢʝʪʠʥʛʦʚʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʤʝʭʘʥʠʟʤʦʚ 

ʦʪʚʝʪʦʚ ʢʣʠʝʥʪʘʤ ʠ ʦʙʨʘʙʦʪʢʠ ʟʘʢʘʟʦʚ ʠ ʦʪʩʣʝʞʠʚʘʥʠʷ ʧʦʚʝʜʝʥʠʷ ʢʣʠʝʥʪʘ-

ʧʦʢʫʧʘʪʝʣʷ. ɼʦʧʦʣʥʠʪʝʣʴʥʦ, ʥʝʢʦʪʦʨʳʝ ʢʦʤʤʝʨʯʝʩʢʠʝ ʚʝʙ-ʫʟʣʳ ʧʦʟʚʦʣʷʶʪ 

ʥʘʩʪʨʦʠʪʴ ʚʘʰ ʧʨʦʜʫʢʪ. ʅʘʧʨʠʤʝʨ, ʩʘʡʪ Nike ʧʦʟʚʦʣʷʝʪ ʧʨʠʦʙʨʝʩʪʠ ʦʙʫʚʴ, 

ʧʨʦʝʢʪʠʨʫʝʤʫʶ ʙʣʠʟʢʦ ʧʦ ʚʘʰʝʤʫ ʜʠʟʘʡʥʫ. ɺʳ ʤʦʞʝʪʝ ʚʳʙʨʘʪʴ ʨʘʟʣʠʯʥʳʝ 

ʮʚʝʪʥʳʝ ʢʦʤʙʠʥʘʮʠʠ ʜʣʷ ʚʘʰʠʭ ʪʫʬʝʣʴ. ɺʳ ʤʦʞʝʪʝ ʜʘʞʝ ʚʳʙʨʘʪʴ 

ʧʝʨʩʦʥʘʣʴʥʳʡ ʪʝʢʩʪ, ʢʦʪʦʨʳʡ ʙʫʜʝʪ ʨʘʟʤʝʱʝʥ ʥʘ ʪʫʬʣʷʭ. 

ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʀʥʩʪʨʫʤʝʥʪʳ ʢʦʤʧʴʶʪʝʨʥʦʛʦ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʚ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʧʨʦʜʫʢʮʠʠ. 

ʅʘʧʨʠʤʝʨ, ʧʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʘʚʪʦʤʦʙʠʣʴʥʦʡ ʰʠʥʳ, ʠʥʩʪʨʫʤʝʥʪʳ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʜʣʷ ʦʮʝʥʢʠ ʪʦʨʤʦʟʥʳʭ ʧʫʪʝʡ ʰʠʥ ʧʨʠ 

ʨʘʟʣʠʯʥʳʭ ʜʦʨʦʞʥʳʭ ʫʩʣʦʚʠʷʭ ʠ ʦʙʨʘʟʮʘʭ ʧʨʦʪʝʢʪʦʨʦʚ ʰʠʥ. ʀʩʩʣʝʜʦʚʘʪʝʣʠ 

ʠʟ Pusan National University (J.R. Cho, H.W. Lee ʠ W.S. Yoo) ʠʩʧʦʣʴʟʦʚʘʣʠ 

ʢʦʤʧʴʶʪʝʨʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʠ ʦʧʫʙʣʠʢʦʚʘʣʠ ʝʛʦ ʨʝʟʫʣʴʪʘʪʳ ʚ ʩʪʘʪʴʝ ʧʦʜ 

ʥʘʟʚʘʥʠʝʤ A wet-road braking distance estimate utilizing the hydroplaning 

analysis of patterned tire (ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʛʠʜʨʦʧʣʘʥʥʦʛʦ ʘʥʘʣʠʟʘ ʦʙʨʘʟʮʦʚ 

ʧʨʦʪʝʢʪʦʨʘ ʰʠʥ ʚ ʦʮʝʥʢʝ ʪʦʨʤʦʟʥʦʛʦ ʧʫʪʠ ʥʘ ʚʣʘʞʥʦʡ ʜʦʨʦʛʝ) ʚ ʞʫʨʥʘʣʝ 

International Journal for Numerical Methods in Engineering. ʊʦʤ 69, ʚʳʧʫʩʢ 7. 

ʋʟʥʘʪʴ ʙʦʣʴʰʝ ʦ ʧʨʦʛʨʘʤʤʘʭ ʜʣʷ ʙʠʟʥʝʩʘ ʤʦʞʥʦ ʥʘ software applications 

for businesses. 

 

ʈʘʟʚʣʝʢʘʪʝʣʴʥʘʷ ʦʙʣʘʩʪʴ 

ʂʠʥʦ. ʉʧʝʮʠʘʣʴʥʳʝ ʢʦʤʧʴʶʪʝʨʥʳʝ ʵʬʬʝʢʪʳ ʩʜʝʣʘʣʠ ʚʦʟʤʦʞʥʳʤ 

ʩʦʟʜʘʥʠʝ ʪʘʢʠʭ ʬʠʣʴʤʦʚ, ʢʘʢ çɿʚʝʟʜʥʳʝ ʚʦʡʥʳè, çʇʘʨʢ ʖʨʩʢʦʛʦ ʇʝʨʠʦʜʘè, 

çʃʶʜʠ ʚ ʯʝʨʥʦʤè, çʌʦʨʨʝʩʪ ɻʘʤʧè, çʉʦʚʝʨʰʝʥʥʳʡ ʰʪʦʨʤè, çɸʚʘʪʘʨè. 

ɺ ʯʘʩʪʥʦʩʪʠ, çɿʚʝʟʜʥʳʝ ɺʦʡʥʳ: ʕʧʠʟʦʜ IIè ʙʳʣ ʧʝʨʚʳʤ ʛʣʘʚʥʳʤ 

ʬʠʣʴʤʦʤ ʢʠʥʝʤʘʪʦʛʨʘʬʘ, ʢʦʪʦʨʳʡ ʙʳʣ ʩʥʷʪ ʧʦʣʥʦʩʪʴʶ ʥʘ ʮʠʬʨʦʚʳʭ 

ʢʘʤʝʨʘʭ. ʇʨʦʠʟʚʦʜʩʪʚʝʥʥʘʷ ʛʨʫʧʧʘ ʵʢʦʥʦʤʠʣʘ ʚʨʝʤʷ ʠ ʜʝʥʴʛʠ, ʦʙʳʯʥʦ 

ʟʘʪʨʘʯʠʚʘʝʤʳʝ ʥʘ ʠʥʚʝʥʪʘʨʴ ʠ ʬʦʪʦʭʠʤʠʯʝʩʢʫʶ ʦʙʨʘʙʦʪʢʫ, ʠʩʧʦʣʴʟʫʷ 

ʮʠʬʨʦʚʳʝ ʢʘʤʝʨʳ. ʊʨʘʜʠʮʠʦʥʥʦ ʢʘʜʨʳ ʚ ʬʠʣʴʤʝ ʜʦʣʞʥʳ ʙʳʪʴ 

ʦʪʩʢʘʥʠʨʦʚʘʥʳ ʠ ʧʨʝʦʙʨʘʟʦʚʘʥʳ ʚ ʮʠʬʨʦʚʳʝ ʥʦʩʠʪʝʣʠ, ʯʪʦʙʳ ʜʦʙʘʚʠʪʴ 

ʚʠʟʫʘʣʴʥʳʝ ʵʬʬʝʢʪʳ. ʎʠʬʨʦʚʳʝ ʢʘʤʝʨʳ ʦʙʣʝʛʯʠʣʠ ʧʨʦʮʝʩʩ ʧʝʨʝʥʦʩʘ 

ʠʟʦʙʨʘʞʝʥʠʡ ʢʠʥʦʬʠʣʴʤʘ ʥʘ ʨʘʟʣʠʯʥʳʭ ʩʪʘʜʠʷʭ ʧʨʦʠʟʚʦʜʩʪʚʘ. 
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ɺʳ ʤʦʞʝʪʝ ʧʨʦʯʠʪʘʪʴ ʦ ʪʦʤ, ʢʘʢ ʚʩʪʨʘʠʚʘʶʪʩʷ ʢʠʥʦʵʬʬʝʢʪʳ ʥʘ ʦʩʥʦʚʝ 

ʢʦʤʧʴʶʪʝʨʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʦʪ ʢʦʤʧʘʥʠʠ Industrial Light & Magic, ʢʦʪʦʨʘʷ 

ʩʦʟʜʘʣʘ ʚʠʟʫʘʣʴʥʳʝ ʵʬʬʝʢʪʳ ʜʣʷ ʧʝʨʚʦʛʦ ʬʠʣʴʤʘ ɿʚʝʟʜʥʳʭ ʚʦʡʥ. 

ɺʠʜʝʦʠʛʨʳ. ʇʨʦʤʳʰʣʝʥʥʦʩʪʴ ʚʠʜʝʦʠʛʨ ʦʯʝʥʴ ʧʨʦʜʚʠʥʫʣʘʩʴ ʦʪ ʧʨʦʩʪʳʭ 

ʯʝʨʥʦ-ʙʝʣʳʭ ʪʦʯʝʯʥʳʭ ʠʟʦʙʨʘʞʝʥʠʡ ʠʛʨʦʚʳʭ ʚʠʜʝʦʩʠʤʚʦʣʦʚ ʚ 70-ʭ ʛʦʜʘʭ ʜʦ 

ʩʣʦʚʥʦ ʞʠʚʳʭ 3-D ʤʦʜʝʣʝʡ ʠʛʨʦʚʳʭ ʚʠʜʝʦ-ʧʝʨʩʦʥʘʞʝʡ. ɺʠʜʝʦʠʛʨʳ ï 

ʢʦʤʧʴʶʪʝʨʥʳʝ ʩʠʩʪʝʤʳ ʩʦ ʩʣʦʞʥʦʡ ʪʝʭʥʦʣʦʛʠʝʡ ʚʠʜʝʦʠʟʦʙʨʘʞʝʥʠʡ, ʢʦʪʦʨʳʝ 

ʚʦʧʣʦʱʘʶʪ ʤʠʨ ʬʘʥʪʘʟʠʠ ʚ ʞʠʟʥʴ ʥʘ ʢʦʤʧʴʶʪʝʨʥʦʤ ʵʢʨʘʥʝ. ɺʳ ʤʦʞʝʪʝ 

ʧʦʩʤʦʪʨʝʪʴ ʧʨʠʤʝʨʳ ʥʘ ʩʘʡʪʝ gamespot.com  

ʄʫʟʳʢʘ. ʈʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʤʫʟʳʢʠ ʚ ʍʍ ʚʝʢʝ ʵʚʦʣʶʮʠʦʥʠʨʦʚʘʣʦ ʦʪ 

ʘʥʘʣʦʛʦʚʦʡ ʢ ʮʠʬʨʦʚʦʡ ʬʦʨʤʝ. ʄʫʟʳʢʫ ʤʦʞʥʦ ʟʘʛʨʫʟʠʪʴ ʩ ʠʥʪʝʨʥʝʪ-ʩʘʡʪʦʚ ʠ 

ʩʦʭʨʘʥʠʪʴ ʚ ʢʘʨʤʘʥʥʳʭ MP3 ʧʣʝʡʝʨʘʭ. ʕʪʦ ʨʘʩʰʠʨʠʣʦ ʦʙʲʝʤ ʚʠʜʦʚ ʤʫʟʳʢʠ, 

ʢʦʪʦʨʘʷ ʤʦʞʝʪ ʙʳʪʴ ʩʦʭʨʘʥʝʥʘ ʠ ʧʨʦʠʛʨʘʥʘ. ɺʳ ʤʦʞʝʪʝ ʧʨʦʯʠʪʘʪʴ ʦ ʪʦʤ, ʢʘʢ 

ʨʘʙʦʪʘʝʪ MP3. 

ʎʠʬʨʦʚʘʷ ʬʦʪʦʛʨʘʬʠʷ. ɺʩʝ ʙʦʣʴʰʝ ʣʶʜʝʡ ʠʩʧʦʣʴʟʫʶʪ ʮʠʬʨʦʚʳʝ 

ʢʘʤʝʨʳ ʚʤʝʩʪʦ ʦʙʳʯʥʳʭ ʚʠʜʝʦʢʘʤʝʨ. ɺʩʝ ʮʠʬʨʦʚʳʝ ʢʘʤʝʨʳ ʠʤʝʶʪ 

ʚʩʪʨʦʝʥʥʳʡ ʢʦʤʧʴʶʪʝʨ, ʢʦʪʦʨʳʡ ʟʘʧʠʩʳʚʘʝʪ ʠʟʦʙʨʘʞʝʥʠʷ ʚ ʵʣʝʢʪʨʦʥʥʦʡ 

ʬʦʨʤʝ. ʀʟʦʙʨʘʞʝʥʠʷ ʤʦʞʥʦ ʧʨʦʩʤʦʪʨʝʪʴ ʩʨʘʟʫ ʧʦʩʣʝ ʪʦʛʦ, ʢʘʢ ʦʥʠ 

ʟʘʬʠʢʩʠʨʦʚʘʥʳ, ʠ ʠʭ ʤʦʞʥʦ ʟʘʛʨʫʟʠʪʴ ʚ ʢʦʤʧʴʶʪʝʨ ʠʣʠ ʚ ʀʥʪʝʨʥʝʪ. ɺʳ 

ʤʦʞʝʪʝ ʧʨʦʯʠʪʘʪʴ ʦ ʪʦʤ, ʢʘʢ ʨʘʙʦʪʘʶʪ ʮʠʬʨʦʚʳʝ ʢʘʤʝʨʳ. 

ʇʫʪʝʰʝʩʪʚʠʷ. ʀʩʩʣʝʜʦʚʘʪʝʣʠ School of Computer Science ʋʥʠʚʝʨʩʠʪʝʪʘ 

ʂʘʨʥʝʛʠ ʄʝʣʣʦʥʘ ʩʦʟʜʘʣʠ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ, ʢʦʪʦʨʦʝ ʨʘʩʧʦʟʥʘʝʪ 

ʢʠʪʘʡʩʢʠʝ ʩʠʤʚʦʣʳ ʠ ʧʝʨʝʚʦʜʠʪ ʠʭ ʥʘ ʘʥʛʣʠʡʩʢʠʡ, ʠʩʧʦʣʴʟʫʷ ʢʦʤʧʴʶʪʝʨ-

ʥʘʣʘʜʦʥʥʠʢ, ʦʙʦʨʫʜʦʚʘʥʥʳʡ ʤʘʣʝʥʴʢʦʡ ʢʘʤʝʨʦʡ (ʈʠʩ. 2.26)  

 
ʈʠʩʫʥʦʢ 2.26 - ʋʩʪʨʦʡʩʪʚʦ ʧʝʨʝʚʦʜʘ ʩʠʤʚʦʣʦʚ 

É Copyright 2002 interACT, Carnegie Mellon University 2002 

 

ʄʠʥʠʘʪʶʨʥʳʝ ʢʦʤʧʴʶʪʝʨʥʳʝ ʩʠʩʪʝʤʳ. ʂʦʤʧʴʶʪʝʨʥʳʝ ʩʠʩʪʝʤʳ 

ʪʘʢʞʝ ʤʦʛʫʪ ʙʳʪʴ ʚʥʝʜʨʝʥʳ ʚ ʙʦʣʝʝ ʢʦʤʧʘʢʪʥʳʝ ʫʩʪʨʦʡʩʪʚʘ, ʪʘʢʠʝ ʢʘʢ 

ʥʘʨʫʯʥʳʝ ʯʘʩʳ ʠʣʠ ʥʘʫʰʥʠʢʠ. ʅʘʧʨʠʤʝʨ, GPS (ʉʠʩʪʝʤʘ ʛʣʦʙʘʣʴʥʦʛʦ 

ʧʦʟʠʮʠʦʥʠʨʦʚʘʥʠʷ) ʤʦʞʝʪ ʙʳʪʴ ʚʥʝʜʨʝʥʘ ʚ ʚʘʰʠ ʥʘʨʫʯʥʳʝ ʯʘʩʳ, ʯʪʦʙʳ 

ʧʦʤʦʯʴ ʚʘʤ ʥʘʡʪʠ ʧʫʪʴ ʚ ʦʧʨʝʜʝʣʝʥʥʦʝ ʤʝʩʪʦ. ɺʳ ʤʦʞʝʪʝ ʧʨʦʯʠʪʘʪʴ ʦʙ 

http://www.entertainment.howstuffworks.com/mp3-player1.htm
http://www.entertainment.howstuffworks.com/mp3-player1.htm
http://www.cs.cmu.edu/
http://www.is.cs.cmu.edu/signtranslation/index.
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ʫʩʪʨʦʡʩʪʚʘʭ, ʢʦʪʦʨʳʝ ʦʙʲʝʜʠʥʷʶʪ ʪʝʭʥʦʣʦʛʠʠ,  ʨʘʟʨʘʙʘʪʳʚʘʝʤʳʝ ʚ Carnegie 

Mellon University, ʠ ʪʝʭʥʦʣʦʛʠʠ ʨʘʟʨʘʙʦʪʘʥʥʳʝ ʚ MIT Media Lab.  

ʆ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʧʨʠʣʦʞʝʥʠʷʭ ʢʦʤʧʴʶʪʝʨʥʳʭ ʩʠʩʪʝʤ, ʢʦʪʦʨʳʝ 

ʠʩʩʣʝʜʫʶʪʩʷ ʚ ʪʝʢʫʱʠʡ ʤʦʤʝʥʪ, ʤʦʞʥʦ ʧʨʦʯʠʪʘʪʴ ʚ ʤʘʪʝʨʠʘʣʘʭ, 

ʧʦʩʚʷʱʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʷʤ  Carnegie Mellon University  ʠ MIT Media Lab. 

 

2.3 ʇʨʝʜʩʪʘʚʣʝʥʠʝ ʜʘʥʥʳʭ ʚ ʢʦʤʧʴʶʪʝʨʥʳʭ ʩʠʩʪʝʤʘʭ 

ʂʦʤʧʴʶʪʝʨʳ ʧʨʝʜʩʪʘʚʣʷʶʪ ʜʘʥʥʳʝ, ʠʩʧʦʣʴʟʫʷ ç0è ʠ ç1è, ʢʦʪʦʨʳʝ ʪʘʢʞʝ 

ʠʟʚʝʩʪʥʳ ʢʘʢ ʜʚʦʠʯʥʳʝ ʯʠʩʣʘ. ʇʦʯʝʤʫ ʢʦʤʧʴʶʪʝʨʳ ʠʩʧʦʣʴʟʫʶʪ ʜʚʦʠʯʥʫʶ 

ʟʘʧʠʩʴ ʚʤʝʩʪʦ ʙʦʣʝʝ ʙʣʠʟʢʦʡ ʣʶʜʷʤ ʜʝʩʷʪʠʯʥʦʡ ʩʠʩʪʝʤʳ (ʚ ʢʦʪʦʨʦʡ 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʮʠʬʨʳ 0-9)? ʂʘʞʜʘʷ ʮʠʬʨʘ, ʜʚʦʠʯʥʘʷ ʦʥʘ ʠʣʠ ʜʝʩʷʪʠʯʥʘʷ, 

ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʥʘʧʨʷʞʝʥʠʝʤ ʚ ʩʭʝʤʝ ʢʦʤʧʴʶʪʝʨʘ. ʉʨʘʚʥʠʪʝʣʴʥʦ ʧʨʦʩʪʦ 

ʩʬʦʨʤʠʨʦʚʘʪʴ ʩʭʝʤʳ, ʚʳʜʝʣʷʷ ʜʚʘ ʥʘʧʨʷʞʝʥʠʷ. ʄʳ ʤʦʞʝʤ ʥʘʟʳʚʘʪʴ ʵʪʠ 

ʥʘʧʨʷʞʝʥʠʷ çʚʢʣʶʯʝʥʦè ʠ çʚʳʢʣʶʯʝʥʦè. ʅʘʤʥʦʛʦ ʙʦʣʝʝ ʪʷʞʝʣʦ, ʭʦʪʷ ʠ ʥʝ 

ʥʝʚʦʟʤʦʞʥʦ, ʩʬʦʨʤʠʨʦʚʘʪʴ ʩʭʝʤʳ, ʢʦʪʦʨʳʝ ʙʳ ʙʳʣʠ ʩʧʦʩʦʙʥʳ ʥʘʜʝʞʥʦ 

ʨʘʟʣʠʯʘʪʴ ʜʝʩʷʪʴ ʨʘʟʣʠʯʥʳʭ ʥʘʧʨʷʞʝʥʠʡ.  

 

2.3.1. ɹʠʪʳ ʠ ʙʘʡʪʳ 

ʇʨʝʜʩʪʘʚʣʝʥʠʝ ʜʘʥʥʳʭ, ʠʩʧʦʣʴʟʫʷ ʜʚʦʠʯʥʦʝ ʠʩʯʠʩʣʝʥʠʝ 

ʇʦʨʮʠʷ ʜʘʥʥʳʭ, ʥʘʧʨʠʤʝʨ, ʙʫʢʚʘ ʘʣʬʘʚʠʪʘ, ʤʦʞʝʪ ʙʳʪʴ ʧʨʝʜʩʪʘʚʣʝʥʘ, 

ʠʩʧʦʣʴʟʫʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʜʚʦʠʯʥʳʭ ʩʠʤʚʦʣʦʚ ï ç0è ʠ ç1è. ɽʩʪʴ 

ʥʝʩʢʦʣʴʢʦ ʚʠʜʦʚ ʢʦʜʦʚ, ʠʩʧʦʣʴʟʫʝʤʳʭ, ʯʪʦʙʳ ʧʨʝʜʩʪʘʚʠʪʴ ʩʠʤʚʦʣʴʥʳʝ 

ʜʘʥʥʳʝ ï (character data). ʅʘʧʨʠʤʝʨ, ʠʩʧʦʣʴʟʫʷ ʨʘʩʰʠʨʝʥʥʳʡ ʢʦʜ ASCII 

(ɸʤʝʨʠʢʘʥʩʢʠʡ ʩʪʘʥʜʘʨʪʥʳʡ ʢʦʜ ʜʣʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʦʙʤʝʥʘ), ʙʫʢʚʘ 

ʘʣʬʘʚʠʪʘ çaè ʤʦʞʝʪ ʙʳʪʴ ʧʨʝʜʩʪʘʚʣʝʥʘ, ʠʩʧʦʣʴʟʫʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ 

ʚʦʩʴʤʠ ʜʚʦʠʯʥʳʭ ʨʘʟʨʷʜʦʚ ç01100001è. ʂʘʞʜʳʡ ʜʚʦʠʯʥʳʡ ʨʘʟʨʷʜ ʥʘʟʳʚʘʝʪʩʷ 

ʙʠʪ. ɸ ʚʦʩʝʤʴ ʙʠʪ ï ʵʪʦ ʦʜʠʥ ʙʘʡʪ. ʈʘʩʰʠʨʝʥʥʳʡ ʢʦʜ ASCII ʠʩʧʦʣʴʟʫʝʪ 

ʚʦʩʝʤʴ ʙʠʪʦʚ (ʠʣʠ ʦʜʠʥ ʙʘʡʪ), ʯʪʦʙʳ ʧʨʝʜʩʪʘʚʠʪʴ ʚʭʦʜʥʳʝ ʩʠʤʚʦʣʳ. ʅʠʞʝ 

ʧʦʢʘʟʘʥʳ ʜʚʦʠʯʥʳʝ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʩʠʤʚʦʣʦʚ ʚ ʨʘʩʰʠʨʝʥʥʦʤ ʢʦʜʝ ASCII 

(ʈʠʩ. 2.27). 

http://www.ices.cmu.edu/design/streetware/
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ʈʠʩʫʥʦʢ 2.27 - ʂʦʜ ASCII 

 

ɺʩʝ ʜʘʥʥʳʝ, ʚ ʪʦʤ ʯʠʩʣʝ ʟʚʫʢʦʚʳʝ, ʚʠʟʫʘʣʴʥʳʝ ʠ ʧʨʦʛʨʘʤʤʳ, ʤʦʛʫʪ ʙʳʪʴ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʠ ʩʦʭʨʘʥʝʥʳ, ʠʩʧʦʣʴʟʫʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʜʚʦʠʯʥʳʭ ʯʠʩʝʣ 

ʠʣʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʙʘʡʪʦʚ. ʀʥʘʯʝ ʛʦʚʦʨʷ, ʬʘʡʣ ï ʵʪʦ ʢʦʣʣʝʢʮʠʷ ʜʘʥʥʳʭ. 

ɺ ʥʝʢʦʪʦʨʳʭ ʬʘʡʣʘʭ ʙʠʪʳ ʜʘʥʥʳʭ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʢʦʜʠʨʫʶʪ 

ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ ʙʫʢʚʳ, ʥʦʤʝʨʘ ʠ ʩʠʤʚʦʣʳ ʧʫʥʢʪʫʘʮʠʠ, ʢʦʪʦʨʳʝ ʬʦʨʤʠʨʫʶʪ 

ʩʣʦʚʘ ʠ ʧʨʝʜʣʦʞʝʥʠʷ. ɺ ʜʨʫʛʠʭ ʬʘʡʣʘʭ, ʥʘʧʨʠʤʝʨ, ʠʟʦʙʨʘʞʝʥʠʷʭ, ʙʠʪʳ 

ʜʘʥʥʳʭ ʜʦʣʞʥʳ ʙʳʪʴ ʧʝʨʝʩʯʠʪʘʥʳ ʜʣʷ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʚ ʠʟʦʙʨʘʞʝʥʠʷ, 

ʢʦʪʦʨʳʝ ʤʳ ʩʤʦʞʝʤ ʚʦʩʧʨʠʥʠʤʘʪʴ.  

ɹʦʣʴʰʠʥʩʪʚʦ ʧʨʠʣʦʞʝʥʠʡ, ʥʘʧʨʠʤʝʨ, Microsoft Word ʠʣʠ PowerPoint, 

ʢʦʜʠʨʫʶʪ ʠʥʬʦʨʤʘʮʠʶ ʩʧʝʮʠʘʣʴʥʳʤʠ ʩʧʦʩʦʙʘʤʠ, ʥʝ ʜʣʷ ʯʪʝʥʠʷ ʯʝʣʦʚʝʢʦʤ. 

ʇʦʵʪʦʤʫ, ʭʦʪʷ Microsoft Word ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ ʪʝʢʩʪʘ, 

ʜʦʢʫʤʝʥʪ Word ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʧʨʘʚʠʣʴʥʦ ʦʪʦʙʨʘʞʝʥ ʧʨʦʩʪʳʤ ʪʝʢʩʪʦʚʳʤ 

ʨʝʜʘʢʪʦʨʦʤ, ʪʘʢʠʤ ʢʘʢ Notepad, ʚ ʩʚʷʟʠ ʩ ʪʝʤ, ʯʪʦ ʜʦʢʫʤʝʥʪ ʚʢʣʶʯʘʝʪ 

ʠʥʬʦʨʤʘʮʠʶ ʚ ʬʦʨʤʘʪʝ, ʩʧʝʮʠʬʠʯʝʩʢʦʤ ʜʣʷ Microsoft Word. ʏʪʦʙʳ ʝʛʦ 

ʧʨʦʯʠʪʘʪʴ, ʝʛʦ ʥʫʞʥʦ ʦʪʢʨʳʚʘʪʴ ʚ Microsoft Word. ʅʝʢʦʪʦʨʳʝ ʬʘʡʣʳ ʠʤʝʶʪ 

ʟʘʛʦʣʦʚʦʢ, ʫʢʘʟʳʚʘʶʱʠʡ ʥʘ ʪʦ, ʢʘʢʦʡ ʬʦʨʤʘʪ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʜʣʷ ʢʦʜʠʨʦʚʘʥʠʷ 

ʜʘʥʥʳʭ, ʯʪʦʙʳ ʜʘʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʢʦʤʧʴʶʪʝʨʫ ʧʦʚʪʦʨʥʦ ʩʦʙʨʘʪʴ ʜʚʦʠʯʥʳʝ 

ʜʘʥʥʳʝ ʦʙʨʘʪʥʦ ʚ ʫʜʦʙʦʯʠʪʘʝʤʫʶ ʬʦʨʤʫ ʜʦʢʫʤʝʥʪʘ.  
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ʋʚʝʣʠʯʝʥʠʝ ʧʦʪʨʝʙʥʦʩʪʠ ʚ ʢʦʤʧʴʶʪʝʨʥʦʡ ʧʘʤʷʪʠ 

ɺ ʢʦʥʮʝ 1970-ʭ ʠ ʥʘʯʘʣʝ 1980-ʭ, ʥʘʯʘʣʠ ʧʨʦʠʟʚʦʜʠʪʴʩʷ ʥʝʜʦʨʦʛʠʝ 

ʧʝʨʩʦʥʘʣʴʥʳʝ ʢʦʤʧʴʶʪʝʨʳ, ʠ ʚʩʢʦʨʝ ʚʳʨʦʩ ʙʦʣʴʰʦʡ ʧʦʪʨʝʙʠʪʝʣʴʩʢʠʡ ʨʳʥʦʢ. 

ɺʥʘʯʘʣʝ ʭʚʘʪʘʣʦ ʥʝʙʦʣʴʰʠʭ ʦʙʲʝʤʦʚ ʧʘʤʷʪʠ, ʪʘʢʠʭ ʢʘʢ ʪʳʩʷʯʠ ʙʘʡʪʦʚ, ʯʪʦʙʳ 

ʦʙʨʘʙʦʪʘʪʴ ʧʨʦʩʪʫʶ ʵʣʝʢʪʨʦʥʥʫʶ ʪʘʙʣʠʮʫ ʠ ʪʝʢʩʪʳ. ʅʦ ʧʦʟʞʝ ʧʦʣʴʟʦʚʘʪʝʣʠ 

ʧʦʞʝʣʘʣʠ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ, ʧʦʟʚʦʣʷʶʱʝʝ ʠʤ ʚʳʧʦʣʥʠʪʴ ʙʦʣʴʰʝ 

ʟʘʜʘʯ, ʪʘʢʠʭ ʢʘʢ ʨʠʩʦʚʘʥʠʝ ʠ ʤʘʢʝʪʠʨʦʚʘʥʠʝ ʩʪʨʘʥʠʮ. ʇʦʣʴʟʦʚʘʪʝʣʴʩʢʠʝ 

ʟʘʧʨʦʩʳ ʚʦʟʨʦʩʣʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʨʦʩʣʠ ʪʨʝʙʦʚʘʥʠʷ ʢ ʚʳʯʠʩʣʠʪʝʣʴʥʳʤ 

ʚʦʟʤʦʞʥʦʩʪʷʤ. ʕʪʦʪ ʩʧʨʦʩ ʧʨʠʚʦʜʠʣ ʢ ʥʦʚʦʤʫ ʨʘʟʚʠʪʠʶ, ʢʦʪʦʨʦʝ ʪʨʝʙʦʚʘʣʦ 

ʨʘʩʰʠʨʝʥʠʷ ʧʘʤʷʪʠ. ɺ ʩʝʨʝʜʠʥʝ 1980-ʭ ʧʘʤʷʪʴ ʚʳʨʦʩʣʘ ʜʦ ʤʠʣʣʠʦʥʦʚ 

ʙʘʡʪʦʚ. ʉʝʛʦʜʥʷ ʫ ʦʬʠʩʥʳʭ ʠ ʜʦʤʘʰʥʠʭ ʢʦʤʧʴʶʪʝʨʦʚ ʤʠʣʣʠʘʨʜʳ ʠ ʜʘʞʝ 

ʙʦʣʴʰʝ ʙʘʡʪʦʚ ʧʘʤʷʪʠ. ʇʦʪʨʝʙʥʦʩʪʠ ʚ ʧʘʤʷʪʠ ʜʣʷ ʩʠʩʪʝʤ, ʠʩʧʦʣʴʟʫʶʱʠʭ 

ʜʘʥʥʳʝ ʠʥʪʝʥʩʠʚʥʦ, ʪʘʢʠʭ ʢʘʢ, ʥʘʧʨʠʤʝʨ, Geographic Information System 

(GIS) (ɻʝʦʛʨʘʬʠʯʝʩʢʘʷ ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ), ʩʦʩʪʘʚʣʷʝʪ ʪʨʠʣʣʠʦʥʳ 

ʙʘʡʪʦʚ. ʅʠʞʝ ï ʜʠʘʛʨʘʤʤʘ, ʠʣʣʶʩʪʨʠʨʫʶʱʘʷ ʝʤʢʦʩʪʠ ʟʘʧʦʤʠʥʘʶʱʠʭ 

ʫʩʪʨʦʡʩʪʚ, ʥʘʯʠʥʘʷ ʩ 1970-ʭ ʩ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ ʧʨʝʬʠʢʩʘʤʠ ʠ 

ʘʙʙʨʝʚʠʘʪʫʨʘʤʠ (ʊʘʙʣʠʮʘ 2.2) 

 

ʊʘʙʣʠʮʘ 2.2  

  1970-ʝ 1980-ʝ 1990-ʝ 2000-ʝ 

ʇʦʨʷʜʦʢ ʚʝʣʠʯʠʥʳ 

ʦʙʲʝʤʘ ʧʘʤʷʪʠ ʚ ʙʘʡʪʘʭ 

ʪʳʩʷʯʠ ʤʠʣʣʠʦʥ ʙʠʣʣʠʦʥ ʪʨʠʣʣʠʦʥ 

ʇʨʝʬʠʢʩ Kilo (103) Mega (106) Giga (109) Tera (1012) 

ɸʙʙʨʝʚʠʘʪʫʨʘ K M G T 

  

ʏʪʦ ʢʘʩʘʝʪʩʷ ʧʘʤʷʪʠ, ʪʦ ʯʝʤ ʙʦʣʴʰʝ, ʪʝʤ ʣʫʯʰʝ. ɼʨʫʛʠʤʠ ʩʣʦʚʘʤʠ, 

ʙʦʣʴʰʝ ʠʥʬʦʨʤʘʮʠʠ ʚ ʬʦʨʤʝ ʜʘʥʥʳʭ ʠ ʧʨʦʛʨʘʤʤ, ʢʦʪʦʨʳʝ ʠʭ ʦʙʨʘʙʘʪʳʚʘʶʪ, 

ʤʦʞʝʪ ʙʳʪʴ ʩʦʭʨʘʥʝʥʦ ʚ ʧʘʤʷʪʠ ʢʦʤʧʴʶʪʝʨʘ. ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ ʩ ʨʦʩʪʦʤ 

ʝʤʢʦʩʪʠ ʫʩʪʨʦʡʩʪʚ ʭʨʘʥʝʥʠʷ, ʦʙʲʝʤʳ ʧʘʤʷʪʠ ʪʘʢʞʝ ʚʦʟʨʘʩʪʘʶʪ. ɹʦʣʝʝ ʪʦʛʦ, 

ʪʝʭʥʦʣʦʛʠʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʢʦʤʧʴʶʪʝʨʥʦʡ ʧʘʤʷʪʠ ʜʘʶʪ ʙʦʣʝʝ ʢʦʤʧʘʢʪʥʳʝ, 

ʣʝʛʢʠʝ ʠ ʙʳʩʪʨʳʝ ʫʩʪʨʦʡʩʪʚʘ ʟʘ ʪʫ ʞʝ ʮʝʥʫ. ɺʳ ʫʟʥʘʝʪʝ ʙʦʣʴʰʝ ʦ ʧʘʤʷʪʠ ʠ 

ʪʝʭʥʦʣʦʛʠʷʭ ʧʘʤʷʪʠ ʚ ʩʣʝʜʫʶʱʝʤ ʤʦʜʫʣʝ ʵʪʦʛʦ ʢʫʨʩʘ. 

 

2.3.2 ʉʠʩʪʝʤʳ ʩʯʠʩʣʝʥʠʷ 

ʄʠʨ ʚʳʯʠʩʣʝʥʠʡ ʠʩʧʦʣʴʟʫʝʪ ʥʝʩʢʦʣʴʢʦ ʩʠʩʪʝʤ ʩʯʠʩʣʝʥʠʷ ʜʣʷ 

ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʜʘʥʥʳʭ. ʇʦʢʘ ʜʝʩʷʪʠʯʥʘʷ ʩʠʩʪʝʤʘ, ʪʘʢʞʝ ʠʟʚʝʩʪʥʘʷ ʢʘʢ 

ʩʠʩʪʝʤʘ ʩʯʠʩʣʝʥʠʷ ʩ ʦʩʥʦʚʘʥʠʝʤ 10 (base10), ʙʣʠʞʝ ʣʶʜʷʤ, ʪʘʢ ʢʘʢ ʵʪʦ ï 

ʩʠʩʪʝʤʘ ʩʯʠʩʣʝʥʠʷ, ʠʩʧʦʣʴʟʫʝʤʘʷ ʚ ʙʳʪʫ, ʜʚʦʠʯʥʘʷ (base2) ʠ 
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ʰʝʩʪʥʘʜʮʘʪʠʨʠʯʥʘʷ (base16) ï ʦʩʥʦʚʥʳʝ ʩʠʩʪʝʤʳ ʩʯʠʩʣʝʥʠʷ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʚ 

ʚʳʯʠʩʣʝʥʠʷʭ.  

ɼʝʩʷʪʠʯʥʘʷ 

ʄʳ ʥʘʯʥʝʤ ʦʙʩʫʞʜʝʥʠʝ ʩʠʩʪʝʤ ʩʯʠʩʣʝʥʠʷ ʩ ʨʘʩʩʤʦʪʨʝʥʠʷ ʜʝʩʷʪʠʯʥʦʡ 

ʩʠʩʪʝʤʳ ʢʘʢ ʧʨʠʤʝʨʘ ʧʦʟʠʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʩʯʠʩʣʝʥʠʷ. ɼʝʩʷʪʠʯʥʘʷ ʩʠʩʪʝʤʘ 

ʩʯʠʩʣʝʥʠʷ ʩʦʜʝʨʞʠʪ ʜʝʩʷʪʴ ʟʥʘʯʝʥʠʡ ï 0, 1, 2, 3, 4, 5, 6, 7, 8 ʠ 9. ʂʘʞʜʦʝ ʯʠʩʣʦ 

ʚ ʜʝʩʷʪʠʯʥʦʡ ʩʠʩʪʝʤʝ ʩʯʠʩʣʝʥʠʷ ʤʦʞʝʪ ʙʳʪʴ ʨʘʟʙʠʪʦ ʥʘ ʮʠʬʨʳ ʧʦ ʠʭ 

çʧʦʨʷʜʢʫè (ʧʦʟʠʮʠʠ) ʚ ʯʠʩʣʝ. ʈʘʩʩʤʦʪʨʠʤ, ʥʘʧʨʠʤʝʨ, ʯʠʩʣʦ 43,872, ʛʜʝ 2 

ʥʘʭʦʜʠʪʩʷ ʥʘ ʝʛʦ 0-ʡ ʧʦʟʠʮʠʠ, 7 ʥʘʭʦʜʠʪʩʷ ʥʘ ʝʛʦ ʧʝʨʚʦʡ, 8 ï ʥʘ ʚʪʦʨʦʡ, 3 ï 

ʥʘ ʪʨʝʪʴʝʡ, ʠ 4 ï ʥʘ ʯʝʪʚʝʨʪʦʡ ʧʦʟʠʮʠʠ. ʂʘʞʜʘʷ ʧʦʟʠʮʠʷ ʠʤʝʝʪ ʟʥʘʯʝʥʠʝ, 

ʢʦʪʦʨʦʝ ʤʦʞʝʪ ʙʳʪʴ ʧʨʝʜʩʪʘʚʣʝʥʦ ʣʠʙʦ ʵʢʩʧʦʥʝʥʮʠʘʣʴʥʳʤ, ʣʠʙʦ ʜʝʩʷʪʠʯʥʳʤ 

ʟʥʘʯʝʥʠʝʤ. ʊʘʙʣʠʮʘ 2.3 ʧʦʢʘʟʳʚʘʝʪ ʵʢʩʧʦʥʝʥʮʠʘʣʴʥʦʝ ʠ ʜʝʩʷʪʠʯʥʦʝ 

ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʜʣʷ ʢʘʞʜʦʡ ʧʦʟʠʮʠʠ ʯʠʩʣʘ 43,872.  

 

ʊʘʙʣʠʮʘ 2.3 - ʕʢʩʧʦʥʝʥʮʠʘʣʴʥʦʝ ʠ ʜʝʩʷʪʠʯʥʦʝ ʩʦʦʪʚʝʪʩʪʚʠʝ ʧʦʟʠʮʠʠ 

ʮʠʬʨʳ ʚ ʯʠʩʣʝ 

ʇʦʨʷʜʦʢ 4-ʝ 3-ʝ 2-ʝ 1-ʝ 0-ʝ 

ʎʠʬʨʘ 4 3 8 7 2 

ʕʢʩʧʦʥʝʥʮʠʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ 

ʧʦʨʷʜʢʘ 

104 103 102 101 100 

ɼʝʩʷʪʠʯʥʦʝ ʟʥʘʯʝʥʠʝ ʧʦʨʷʜʢʘ 10,000 1,000 100 10 1 

 

ʆʪʤʝʪʠʤ, ʯʪʦ ʵʢʩʧʦʥʝʥʮʠʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʫʚʝʣʠʯʠʚʘʶʪʩʷ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʧʦʟʠʮʠʠ ʮʠʬʨʳ. ʅʘʧʨʠʤʝʨ, ʵʢʩʧʦʥʝʥʮʠʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ 4-ʡ 

ʧʦʟʠʮʠʠ ʩʦʩʪʘʚʣʷʝʪ 104. 

ʏʪʦʙʳ ʦʧʨʝʜʝʣʠʪʴ ʟʥʘʯʝʥʠʝ ʯʠʩʣʘ, ʧʝʨʝʤʥʦʞʘʶʪ ʮʠʬʨʫ ʚ ʩʪʦʣʙʮʝ ʩʦ 

ʟʥʘʯʝʥʠʝʤ, ʢʦʪʦʨʦʝ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʪʦʣʙʝʮ. ʉʣʝʜʫʶʱʘʷ ʟʘʧʠʩʴ ï ʧʨʦʩʪʦʝ 

ʚʳʯʠʩʣʝʥʠʝ ʜʣʷ ʧʨʝʜʳʜʫʱʝʛʦ ʧʨʠʤʝʨʘ. 

4 Ĭ 104 + 3 Ĭ 103 + 8 Ĭ 102 + 7 Ĭ 101 + 2 Ĭ 100 = 

4 Ĭ 10,000 + 3 Ĭ 1000 + 8 Ĭ 100 + 7 Ĭ 10 + 2 Ĭ 1 = 

40,000 + 3000 + 800 + 70 + 2 = 

43,872  

ʍʦʪʷ ʚʳʧʦʣʥʝʥʠʝ ʵʪʠʭ ʚʳʯʠʩʣʝʥʠʡ ʥʘ ʜʝʩʷʪʠʯʥʳʭ ʯʠʩʣʘʭ ʢʘʞʝʪʩʷ 

ʪʨʠʚʠʘʣʴʥʳʤ, ʵʪʦ ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʦʙʨʘʟʝʮ, ʠʣʠ ʬʦʨʤʫʣʫ, ʢʦʪʦʨʘʷ ʤʦʞʝʪ 

ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʜʣʷ ʢʦʥʚʝʨʪʘʮʠʠ ʯʠʩʣʘ ʠʟ ʣʶʙʦʡ ʩʠʩʪʝʤʳ ʩʯʠʩʣʝʥʠʷ ʢ 

ʜʝʩʷʪʠʯʥʦʡ. ʀʥʘʯʝ ʛʦʚʦʨʷ,  

dp(b)p + dp-1(b)p-1 + . . . + d0(b)0 

ɻʜʝ p ï ʧʦʟʠʮʠʷ, b ï ʦʩʥʦʚʘʥʠʝ ʩʠʩʪʝʤʳ ʩʯʠʩʣʝʥʠʷ, dp ï ʮʠʬʨʘ ʥʘ ʩʘʤʦʡ 

ʚʳʩʦʢʦʡ ʧʦʟʠʮʠʠ ʚ ʯʠʩʣʝ, dp-1 ï ʩʣʝʜʫʶʱʘʷ ʧʦʟʠʮʠʷ ʚ ʯʠʩʣʝ ʠ ʪʘʢ ʜʘʣʝʝ. 

ʀʩʧʦʣʴʟʫʷ ʧʨʠʤʝʨ ʯʠʩʣʘ, ʨʘʩʩʤʦʪʨʝʥʥʳʡ ʨʘʥʝʝ, ʧʦʣʫʯʠʤ dp = 4, dp-1 = 3, 

b = 10, ʠ p = 4. 

4 Ĭ 104 + 3 Ĭ 103 + 8 Ĭ 102 + 7 Ĭ 101 + 2 Ĭ 100 = 43,872  
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ʌʦʨʤʫʣʫ, ʧʨʠʚʝʜʝʥʥʫʶ ʚʳʰʝ, ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʨʘʩʯʝʪʦʚ 

ʜʝʩʷʪʠʯʥʦʛʦ ʯʠʩʣʦʚʦʛʦ ʟʥʘʯʝʥʠʷ ʣʶʙʦʛʦ ʯʠʩʣʘ ʚ ʟʘʜʘʥʥʦʡ ʙʘʟʝ. ʅʠʞʝ 

ʧʦʢʘʟʘʥ ʧʨʠʤʝʨ ʨʘʩʯʝʪʘ ʜʣʷ ʢʦʥʚʝʨʪʘʮʠʠ ʯʠʩʣʘ 214 (ʦʩʥʦʚʘʥʠʝ ʩʠʩʪʝʤʳ 

ʩʯʠʩʣʝʥʠʷ 4) ʚ ʜʝʩʷʪʠʯʥʦʝ ʟʥʘʯʝʥʠʝ. 

 

ʊʘʙʣʠʮʘ 2.4 - ʕʢʩʧʦʥʝʥʮʠʘʣʴʥʦʝ ʠ ʜʝʩʷʪʠʯʥʦʝ ʟʥʘʯʝʥʠʷ ʧʦʟʠʮʠʠ ʮʠʬʨ ʚ 

ʯʠʩʣʝ 

ʇʦʟʠʮʠʷ 1st 0th 

ʎʠʬʨʘ 2 1 

ʕʢʩʧʦʥʝʥʮʠʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʧʦʟʠʮʠʠ 41 40 

ɼʝʩʷʪʠʯʥʦʝ ʟʥʘʯʝʥʠʝ ʧʦʟʠʮʠʠ 4 1 

 

2(4)1 + 1(4)0 = 

2Ĭ 4 + 1 Ĭ 1 = 

8 + 1 = 

9 

ɼʦ ʩʠʭ ʧʦʨ ʤʳ ʦʙʩʫʞʜʘʣʠ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʯʠʩʝʣ ʚ ʜʝʩʷʪʠʯʥʳʝ. ɺʘʞʥʦ 

ʪʘʢʞʝ ʫʤʝʪʴ ʢʦʥʚʝʨʪʠʨʦʚʘʪʴ ʯʠʩʣʘ ʠʟ ʜʝʩʷʪʠʯʥʦʡ ʚ ʜʨʫʛʠʝ ʩʠʩʪʝʤʳ 

ʩʯʠʩʣʝʥʠʷ. ʀʩʧʦʣʴʟʫʷ ʩʠʩʪʝʤʫ base4, ʢʦʥʚʝʨʪʠʨʫʝʤ ʯʠʩʣʦ 89 ʠʟ ʜʝʩʷʪʠʯʥʦʡ 

ʬʦʨʤʳ ʚ ʯʠʩʣʦ ʩ ʦʩʥʦʚʘʥʠʝʤ ʩʠʩʪʝʤʳ ʩʯʠʩʣʝʥʠʷ 4 (base4).  

ʉʥʘʯʘʣʘ ʥʘʡʜʝʤ ʟʥʘʯʝʥʠʝ p, ʛʜʝ 4p < = 89 < 4p+1. ɺ ʵʪʦʤ ʩʣʫʯʘʝ case p = 3. 

p ï ʥʦʤʝʨ ʥʘʠʚʳʩʰʝʡ ʧʦʟʠʮʠʠ. 

ʊʝʧʝʨʴ ʟʘʧʦʣʥʠʤ ʩʣʝʜʫʶʱʫʶ ʪʘʙʣʠʮʫ: 

 

ʊʘʙʣʠʮʘ 2.5 - ʇʨʝʦʙʨʘʟʦʚʘʥʠʝ ʯʠʩʝʣ ʠʟ ʩʠʩʪʝʤʳ base10 ʚ base4 

ʇʦʟʠʮʠʷ 3 2 1 0 

ʕʢʩʧʦʥʝʥʮʠʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ 

ʧʦʨʷʜʢʘ 

43 42 41 40 

ɼʝʩʷʪʠʯʥʦʝ ʟʥʘʯʝʥʠʝ ʧʦʨʷʜʢʘ 64 16 4 1 

ɺʳʯʠʩʣʝʥʠʝ 89 õ 

64 

25 õ 

16 

9 õ 4 1 õ 1 

ʈʝʟʫʣʴʪʘʪ 1 1 2 1 

ʆʩʪʘʪʦʢ 25 9 1 0 

 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, 8910 = 11214. 

ʊʝʧʝʨʴ ʨʘʩʩʤʦʪʨʠʤ ʜʚʦʠʯʥʫʶ ʠ ʰʝʩʪʥʘʜʮʘʪʠʨʠʯʥʫʶ ʩʠʩʪʝʤʫ ʙʦʣʝʝ 

ʧʦʜʨʦʙʥʦ. 

ɼʚʦʠʯʥʘʷ 

ʇʦʩʢʦʣʴʢʫ ʚʩʝ ʩʠʩʪʝʤʳ ʩʯʠʩʣʝʥʠʷ ʧʨʝʦʙʨʘʟʫʶʪʩʷ ʦʜʠʥʘʢʦʚʦ, ʚʳ ʫʞʝ 

ʠʤʝʝʪʝ ʚʩʝ ʥʝʦʙʭʦʜʠʤʦʝ, ʯʪʦʙʳ ʧʨʝʦʙʨʘʟʦʚʳʚʘʪʴ ʯʠʩʣʦ ʚ ʜʚʦʠʯʥʳʡ ʢʦʜ ʠ 

ʦʙʨʘʪʥʦ. ɼʘʚʘʡʪʝ ʨʘʩʩʤʦʪʨʠʤ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʠʟ ʜʚʦʠʯʥʦʛʦ ʚ ʜʝʩʷʪʠʯʥʦʝ 

ʯʠʩʣʦ, ʢʦʪʦʨʦʝ ʚ ʜʚʦʠʯʥʦʡ ʬʦʨʤʝ ʟʘʧʠʩʳʚʘʝʪʩʷ ʢʘʢ 10110110. 
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ʅʘʠʚʳʩʰʘʷ ʧʦʟʠʮʠʷ p, ʧʦʣʫʯʝʥʘ ʧʦʜʩʯʝʪʦʤ ʯʠʩʣʘ ʧʦʟʠʮʠʡ ʚ ʜʚʦʠʯʥʦʤ 

ʢʦʜʝ, ʥʘʯʠʥʘʷ ʩ ʥʫʣʷ. 

1 Ĭ 27 + 0 Ĭ 26 + 1 Ĭ 25 + 1 Ĭ 24 + 0 Ĭ 23 + 1 Ĭ 22 + 1 Ĭ 21 + 0 Ĭ 20 = 

1 Ĭ 128 + 0 Ĭ 64 + 1 Ĭ 32 + 1 Ĭ 16 + 0 Ĭ 8 + 1 Ĭ 4 + 1 Ĭ 2 + 0 Ĭ 1 = 

128 + 0 + 32 + 16 + 0 + 4 + 2 + 0 = 

182  

ʅʘʧʨʠʤʝʨ, ʚ ʯʠʩʣʝ 100110 ʥʘʠʙʦʣʴʰʘʷ ʧʦʟʠʮʠʷ ï 2p, ʛʜʝ p = 5. 

ʇʦʩʢʦʣʴʢʫ ʜʚʦʠʯʥʘʷ ʩʠʩʪʝʤʘ ʩʘʤʘʷ ʧʨʦʩʪʘʷ ʩʠʩʪʝʤʘ ʩʯʠʩʣʝʥʠʷ ʜʣʷ 

ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʚ ʜʝʩʷʪʠʯʥʫʶ, ʦʥʘ ʧʦʤʦʞʝʪ ʥʘʤ ʧʦʟʞʝ, ʢʦʛʜʘ ʤʳ ʙʫʜʝʤ 

ʧʨʝʦʙʨʘʟʦʚʳʚʘʪʴ ʰʝʩʪʥʘʜʮʘʪʠʨʠʯʥʳʝ ʯʠʩʣʘ. 

ʆʙʨʘʪʠʪʝ ʚʥʠʤʘʥʠʝ, ʯʪʦ ʜʚʦʠʯʥʘʷ ʩʠʩʪʝʤʘ ʠʩʧʦʣʴʟʫʝʪ ʙʦʣʴʰʝ ʮʠʬʨ ʜʣʷ 

ʚʳʨʘʞʝʥʠʷ ʟʥʘʯʝʥʠʷ ʯʠʩʣʘ, ʯʝʤ ʜʝʩʷʪʠʯʥʘʷ. ʅʘʧʨʠʤʝʨ, ʯʠʩʣʦ 99 ï ʚ 

ʜʝʩʷʪʠʯʥʦʤ ʚʠʜʝ ʵʪʦ 1100011 ï ʚ ʜʚʦʠʯʥʦʤ ʚʠʜʝ. ʂʦʤʧʴʶʪʝʨʥʳʝ 

ʧʨʦʬʝʩʩʠʦʥʘʣʳ ʟʘʠʤʩʪʚʦʚʘʣʠ ʰʝʩʪʥʘʜʮʘʪʠʨʠʯʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʢʘʢ 

ʩʪʝʥʦʛʨʘʬʠʶ ʜʣʷ ʜʚʦʠʯʥʦʛʦ, ʯʪʦʙʳ ʧʨʝʜʩʪʘʚʠʪʴ ʜʚʦʠʯʥʳʝ ʟʥʘʯʝʥʠʷ ʚ 

ʢʨʘʪʢʦʡ ʬʦʨʤʝ.  

 

ʐʝʩʪʥʘʜʮʘʪʠʨʠʯʥʘʷ 

ʐʝʩʪʥʘʜʮʘʪʠʨʠʯʥʘʷ (base16) ï ʵʪʦ ʪʘ ʩʠʩʪʝʤʘ ʩʯʠʩʣʝʥʠʷ, ʩ ʢʦʪʦʨʦʡ ʚʳ 

ʙʫʜʝʪʝ ʨʘʙʦʪʘʪʴ. ɺ ʩʦʚʨʝʤʝʥʥʦʡ ʜʝʩʷʪʠʯʥʦʡ ʩʠʩʪʝʤʝ ʥʘʙʦʨ ʘʨʘʙʩʢʠʭ ʮʠʬʨ 0-

9 ʥʝʦʙʭʦʜʠʤʦ ʜʦʧʦʣʥʠʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʳʤʠ ʟʥʘʯʝʥʠʷʤʠ ʜʣʷ ʧʨʝʜʩʪʘʚʣʝʥʠʷ 

ʜʝʩʷʪʠʯʥʳʭ ʵʢʚʠʚʘʣʝʥʪʦʚ ï 10, 11, 12, 13, 14 ʠ 15. ɺʤʝʩʪʦ ʠʟʦʙʨʝʪʝʥʠʷ ʥʦʚʳʭ 

ʩʠʤʚʦʣʦʚ ʜʣʷ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʵʪʠʭ ʯʠʩʝʣ, ʠʩʧʦʣʴʟʫʶʪʩʷ ʙʫʢʚʳ A-F. 

ʐʝʩʪʥʘʜʮʘʪʠʨʠʯʥʘʷ ʩʠʩʪʝʤʘ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʥʘʙʦʨʦʤ ʮʠʬʨ 0-F. 

ʀʩʧʦʣʴʟʫʶʪʩʷ ʢʘʢ ʙʫʢʚʳ ʥʠʞʥʝʛʦ, ʪʘʢ ʠ ʚʝʨʭʥʝʛʦ ʨʝʛʠʩʪʨʘ (ʙʦʣʴʰʠʝ ʠ 

ʤʘʣʝʥʴʢʠʝ). ɺ ʵʪʦʤ ʢʫʨʩʝ ʤʳ ʙʫʜʝʤ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚʝʨʭʥʠʡ ʨʝʛʠʩʪʨ A-F. 

ʐʝʩʪʥʘʜʮʘʪʠʨʠʯʥʳʡ ʬʦʨʤʘʪ, ʦʜʥʘʢʦ, ʦʙʳʯʥʦ ʥʝ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ 

ʜʦʙʘʚʣʝʥʠʝʤ ʠʥʜʝʢʩʘ 16 ʢ ʮʠʬʨʝ ʦʙʦʟʥʘʯʘʶʱʝʡ ʯʠʩʣʦ. ɺʤʝʩʪʦ ʵʪʦʛʦ 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʚʘ ʨʘʟʣʠʯʥʳʭ ʬʦʨʤʘʪʘ ʜʣʷ ʧʨʝʜʩʪʘʚʣʝʥʠʷ 

ʰʝʩʪʥʘʜʮʘʪʠʨʠʯʥʳʭ ʯʠʩʝʣ: ʩ ʜʦʙʘʚʣʝʥʠʝʤ ʚʥʘʯʘʣʝ 0x ʠʣʠ ʩ ʜʦʙʘʚʣʝʥʠʝʤ ʚ 

ʢʦʥʮʝ h. ʄʳ ʙʫʜʝʤ ʠʩʧʦʣʴʟʦʚʘʪʴ 0x, ʯʪʦʙʳ ʦʙʦʟʥʘʯʘʪʴ ʰʝʩʪʥʘʜʮʘʪʠʨʠʯʥʳʝ 

ʯʠʩʣʘ. 

 

ʊʘʙʣʠʮʘ 2.6 - ʕʢʩʧʦʥʝʥʮʠʘʣʴʥʦʝ ʠ ʜʝʩʷʪʠʯʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʮʠʬʨʦʚʦʡ 

ʧʦʟʠʮʠʠ ʯʠʩʣʘ 

ʇʦʟʠʮʠʷ 4 3 2 1 0 

ʕʢʩʧʦʥʝʥʮʠʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ 

ʧʦʟʠʮʠʠ 

164 163 162 161 160 

ɼʝʩʷʪʠʯʥʦʝ ʟʥʘʯʝʥʠʝ ʧʦʟʠʮʠʠ 65,536 4096 256 16 1 

 

ɽʩʪʴ ʜʚʘ ʤʝʪʦʜʘ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʰʝʩʪʥʘʜʮʘʪʠʨʠʯʥʦʛʦ ʯʠʩʣʘ ʚ 

ʜʝʩʷʪʠʯʥʦʝ. ʇʨʠ ʧʨʷʤʦʤ ʧʨʝʦʙʨʘʟʦʚʘʥʠʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʩʣʝʜʫʶʱʘʷ ʬʦʨʤʫʣʘ 

p(b)p + dp-1(b)p-1 + . . . + d0(b)0 
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ɻʜʝ dp ï ʮʠʬʨʘ ʥʘ ʩʘʤʦʡ ʚʳʩʦʢʦʡ ʧʦʟʠʮʠʠ ʚ ʯʠʩʣʝ, ʠ dp-1 ï ʩʣʝʜʫʶʱʘʷ 

ʮʠʬʨʘ ʥʘ ʩʣʝʜʫʶʱʝʡ ʧʦʟʠʮʠʠ ʠ ʪʘʢ ʜʘʣʝʝ. b ï ʙʘʟʘ ʠ p ï ʟʥʘʯʝʥʠʝ ʩʘʤʦʡ 

ʚʳʩʦʢʦʡ ʧʦʟʠʮʠʠ.  

ʇʨʝʦʙʨʘʟʦʚʘʥʠʝ ʚʳʛʣʷʜʠʪ ʪʘʢ: 

4 Ĭ 163 + A Ĭ 162 + 3 Ĭ 161 + F Ĭ 160 = 

4 Ĭ 4096 + 10 Ĭ 256 + 3 Ĭ 16 + 15 Ĭ 1 = 

16,384 + 2560 + 48 + 15 = 

19,007 

ʕʪʦʪ ʤʝʪʦʜ ʦʩʦʙʝʥʥʦ ʧʦʣʝʟʝʥ ʜʣʷ ʙʦʣʴʰʠʭ ʰʝʩʪʥʘʜʮʘʪʠʨʠʯʥʳʭ ʯʠʩʝʣ. 

ʆʜʥʘʢʦ ʜʣʷ ʥʝʙʦʣʴʰʠʭ ʯʠʩʝʣ ʠʟ ʦʜʥʦʡ ʠʣʠ ʜʚʫʭ ʮʠʬʨ, ʯʘʩʪʦ ʙʳʩʪʨʝʝ 

ʧʨʝʦʙʨʘʟʦʚʘʪʴ ʰʝʩʪʥʘʜʮʘʪʠʨʠʯʥʦʝ ʯʠʩʣʦ ʚ ʜʚʦʠʯʥʦʝ ʧʝʨʝʜ ʧʨʝʚʨʘʱʝʥʠʝʤ 

ʝʛʦ ʚ ʜʝʩʷʪʠʯʥʦʝ. ʐʝʩʪʥʘʜʮʘʪʠʨʠʯʥʳʡ ʬʦʨʤʘʪ ʧʦʜʜʝʨʞʠʚʘʝʪ ʩʚʷʟʴ ʩ 

ʜʚʦʠʯʥʳʤ, ʪʘʢ ʢʘʢ ʦʥ ï ʧʨʦʠʟʚʦʜʥʳʡ ʦʪ ʩʠʩʪʝʤʳ base2. ʂʘʞʜʘʷ 

ʰʝʩʪʥʘʜʮʘʪʠʨʠʯʥʘʷ ʮʠʬʨʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʯʝʪʳʨʝ ʜʚʦʠʯʥʳʭ ʨʘʟʨʷʜʘ. ʊʘʙʣʠʮʘ 

2.7 ʧʦʢʘʟʳʚʘʝʪ ʚʟʘʠʤʦʩʚʷʟʴ ʤʝʞʜʫ ʜʚʦʠʯʥʳʤ, ʰʝʩʪʥʘʜʮʘʪʠʨʠʯʥʳʤ ʠ 

ʜʝʩʷʪʠʯʥʳʤ ʬʦʨʤʘʪʘʤʠ ʜʣʷ 0x0-0xF. 

 

ʊʘʙʣʠʮʘ 2.7 - ɼʝʩʷʪʠʯʥʳʝ, ʜʚʦʠʯʥʳʝ ʠ ʰʝʩʪʥʘʜʮʘʪʠʨʠʯʥʳʝ 

ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ 

ɼʝʩʷʪʠʯʥʳʡ ɼʚʦʠʯʥʳʡ ʐʝʩʪʥʘʜʮʘʪʠʨʠʯʥʳʡ 

0 0000 0x0 

1 0001 0x1 

2 0010 0x2 

3 0011 0x3 

4 0100 0x4 

5 0101 0x5 

6 0110 0x6 

7 0111 0x7 

8 1000 0x8 

9 1001 0x9 

10 1010 0xA 

11 1011 0xB 

12 1100 0xC 

13 1101 0xD 

14 1110 0xE 

15 1111 0xF 

 

ɼʘʚʘʡʪʝ ʧʨʝʦʙʨʘʟʫʝʤ 0x3B ʢ ʜʝʩʷʪʠʯʥʦʤʫ ʚʠʜʫ ʯʝʨʝʟ ʜʚʦʠʯʥʳʡ. ʇʝʨʚʳʡ 

ʰʘʛ ï ʚʳʷʩʥʠʪʴ, ʯʪʦ ʦʪʜʝʣʴʥʦʝ ʰʝʩʪʥʘʜʮʘʪʠʨʠʯʥʦʝ ʯʠʩʣʦ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

ʚ ʜʚʦʠʯʥʦʤ ʚʠʜʝ. ɿʘʤʝʥʠʤ ʰʝʩʪʥʘʜʮʘʪʠʨʠʯʥʦʝ ʯʠʩʣʦ ʜʚʦʠʯʥʳʤ ʯʠʩʣʦʤ. ʊʘʢ, 

0x3B ʩʪʘʥʦʚʠʪʩʷ 00111011. ʂʘʢ ʚʳ ʧʦʤʥʠʪʝ ʠʟ ʧʨʝʜʳʜʫʱʝʛʦ ʨʘʟʜʝʣʘ ʦ 

ʜʚʦʠʯʥʦʤ ʩʯʠʩʣʝʥʠʠ, ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʯʠʩʣʘ ʦʪ ʜʚʦʠʯʥʦʛʦ ʢ ʜʝʩʷʪʠʯʥʦʤʫ 
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ʥʘʤʥʦʛʦ ʧʨʦʱʝ, ʯʝʤ ʚ ʜʨʫʛʠʝ ʩʠʩʪʝʤʳ, ʧʦʩʢʦʣʴʢʫ ʫʤʥʦʞʝʥʠʝ ʜʚʦʠʯʥʳʭ 

ʨʘʟʨʷʜʦʚ ʥʘ 0 ʠ 1 ï ʧʨʦʩʪʘʷ ʦʧʝʨʘʮʠʷ. 

0x3B= 

001110112= 

32 + 16 + 8 + 2 + 1 = 59  

ɹʘʡʪ ʜʘʥʥʳʭ (ʚʦʩʝʤʴ ʙʠʪʦʚ) ʤʦʞʝʪ ʙʳʪʴ ʟʘʧʠʩʘʥ ʚ ʚʠʜʝ ʜʚʫʭ 

ʰʝʩʪʥʘʜʮʘʪʠʨʠʯʥʳʭ ʮʠʬʨ. ʅʘʧʨʠʤʝʨ, ʩʠʤʚʦʣ "N" ʚ ʨʘʩʰʠʨʝʥʥʦʤ ʢʦʜʝ ASCII 

ʠʤʝʝʪ ʜʚʦʠʯʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ 01001110. ɽʩʣʠ ʤʳ ʟʘʧʠʩʳʚʘʝʤ ʝʛʦ ʢʘʢ ʜʚʝ 

ʛʨʫʧʧʳ ʠʟ ʯʝʪʳʨʝʭ ʙʠʪʦʚ ʢʘʞʜʳʡ, ʤʳ ʧʦʣʫʯʘʝʤ 0100.1110. ʀʩʧʦʣʴʟʫʷ 

ʪʘʙʣʠʮʫ 5 (ʚʳʰʝ), ʤʳ ʥʘʭʦʜʠʤ, ʯʪʦ 0100 ʩʦʩʪʘʚʣʷʝʪ 0x4 ʠ 1110 ï 0xE. 

ʇʦʵʪʦʤʫ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʰʝʩʪʥʘʜʮʘʪʠʨʠʯʥʳʡ ʜʣʷ 0100.1110 ʝʩʪʴ 0x4E. 

ʋʩʪʘʥʘʚʣʠʚʘʷ ʠʣʠ ʧʦʜʜʝʨʞʠʚʘʷ ʢʦʤʧʴʶʪʝʨʥʫʶ ʩʠʩʪʝʤʫ, ʚʳ ʙʫʜʝʪʝ 

ʠʥʦʛʜʘ ʩʪʘʣʢʠʚʘʪʴʩʷ ʩ ʰʝʩʪʥʘʜʮʘʪʠʨʠʯʥʳʤʠ ʯʠʩʣʘʤʠ ʢʘʢ ʧʨʝʜʩʪʘʚʣʝʥʠʷʤʠ 

ʘʜʨʝʩʦʚ ʧʘʤʷʪʠ, ʩʝʪʝʚʳʭ ʘʜʨʝʩʦʚ ʠʣʠ ʜʨʫʛʠʭ ʚʝʣʠʯʠʥ ʦʪʥʦʩʷʱʠʭʩʷ ʢ 

ʘʧʧʘʨʘʪʥʦʤʫ ʦʙʝʩʧʝʯʝʥʠʶ. ɺʳ, ʚʦʟʤʦʞʥʦ, ʩʪʘʣʢʠʚʘʝʪʝʩʴ ʩ ʥʠʤʠ ʚ ʢʦʥʪʝʢʩʪʝ 

ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʧʨʠ ʚʦʟʥʠʢʥʦʚʝʥʠʠ ʩʙʦʝʚ ʠ ʧʦʷʚʣʝʥʠʠ ʩʦʦʙʱʝʥʠʡ ʦʙ 

ʦʰʠʙʢʘʭ. 

 

ʂʦʥʪʨʦʣʴʥʳʝ ʚʦʧʨʦʩʳ 

1. ʆʙʨʠʩʫʡʪʝ ʚ ʦʙʱʠʭ ʯʝʨʪʘʭ ʦʩʥʦʚʥʳʝ ʢʦʤʧʦʥʝʥʪʳ ʢʦʤʧʴʶʪʝʨʥʦʡ 

ʩʠʩʪʝʤʳ ʠ ʦʩʥʦʚʥʫʶ ʨʦʣʴ ʢʘʞʜʦʡ ʧʦʜʩʠʩʪʝʤʳ. 

2. ʇʝʨʝʯʠʩʣʠʪʝ ʢʦʤʧʦʥʝʥʪʳ ʢʦʤʧʴʶʪʝʨʥʦʡ ʩʠʩʪʝʤʳ ʠ ʦʙʲʷʩʥʠʪʝ 

ʧʨʦʮʝʩʩ ʨʘʙʦʪʳ ʢʘʞʜʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʢʦʤʧʴʶʪʝʨʥʦʡ ʩʠʩʪʝʤʳ. 

3. ɼʘʡʪʝ ʦʧʨʝʜʝʣʝʥʠʝ ʢʦʤʧʴʶʪʝʨʘ. 

4. ʆʙʲʷʩʥʠʪʝ, ʯʪʦ ʪʘʢʦʝ ʘʨʭʠʪʝʢʪʫʨʘ ʢʦʤʧʴʶʪʝʨʘ ʥʘ ʧʨʠʤʝʨʝ 

ʘʨʭʠʪʝʢʪʫʨʳ ʬʦʥ ʅʝʡʤʘʥʘ. 

5. ʆʙʩʫʜʠʪʝ ʚʦʧʨʦʩ ʦʙ ʘʧʧʘʨʘʪʥʦʤ ʦʙʝʩʧʝʯʝʥʠʠ ʠ ʧʦʯʝʤʫ ʦʥʦ ʠʛʨʘʝʪ 

ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʨʘʙʦʪʝ ʢʦʤʧʴʶʪʝʨʥʦʡ ʩʠʩʪʝʤʳ. 

6. ʈʘʩʧʦʣʦʞʠʪʝ ʫʨʦʚʥʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʤʝʞʜʫ ʧʦʣʴʟʦʚʘʪʝʣʝʤ ʠ 

ʧʨʠʢʣʘʜʥʳʤ ʧʨʦʛʨʘʤʤʥʳʤ ʦʙʝʩʧʝʯʝʥʠʤ, ʧʨʦʛʨʘʤʤʥʳʤ ʦʙʝʩʧʝʯʝʥʠʝʤ 

ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʠ ʩʠʩʪʝʤʳ ʘʧʧʘʨʘʪʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ.  

7. ʆʙʩʫʜʠʪʝ ʚʦʧʨʦʩ ʦ ʩʝʪʝʚʦʡ ʩʠʩʪʝʤʝ ʠ ʦʙʲʷʩʥʠʪʝ, ʧʦʯʝʤʫ ʦʥʘ ʠʛʨʘʝʪ 

ʩʫʱʝʩʪʚʝʥʥʫʶ ʨʦʣʴ ʚ ʨʘʙʦʪʝ ʢʦʤʧʴʶʪʝʨʥʦʡ ʩʠʩʪʝʤʳ. 

8. ʇʝʨʝʯʠʩʣʠʪʝ ʢʦʤʧʦʥʝʥʪʳ ʩʝʪʝʚʦʛʦ ʩʦʝʜʠʥʝʥʠʷ. 

9. ʇʦʜʝʣʠʪʝ ʵʚʦʣʶʮʠʶ ʢʦʤʧʴʶʪʝʨʥʳʭ ʩʠʩʪʝʤ ʥʘ ʧʝʨʠʦʜʳ ʩ ʫʢʘʟʘʥʠʝʤ 

ʦʩʥʦʚʥʳʭ ʜʦʩʪʠʞʝʥʠʡ ʚ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʫʩʪʨʦʡʩʪʚʘʭ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʢ 

ʵʪʠʤ ʧʝʨʠʦʜʘʤ.  

10. ʆʙʲʷʩʥʠʪʝ, ʧʦʯʝʤʫ ɿʘʢʦʥ ʄʫʨʘ ʫʪʚʝʨʞʜʘʝʪ, ʯʪʦ ʨʦʩʪ ʚ ʢʦʣʠʯʝʩʪʚʝ 

ʪʨʘʥʟʠʩʪʦʨʦʚ ʟʘʤʝʜʣʠʣʩʷ. 

11. ʂʣʘʩʩʠʬʠʮʠʨʫʡʪʝ ʢʦʤʧʴʶʪʝʨʳ ʧʦ ʠʭ ʩʢʦʨʦʩʪʠ ʠ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ 

ʤʦʱʥʦʩʪʠ. 

12. ɼʘʡʪʝ ʧʨʠʤʝʨʳ ʧʨʠʣʦʞʝʥʠʡ ʢʦʤʧʴʶʪʝʨʥʳʭ ʩʠʩʪʝʤ ʚ ʨʘʟʣʠʯʥʳʭ 

ʩʬʝʨʘʭ ʜʝʷʪʝʣʴʥʦʩʪʠ ʯʝʣʦʚʝʢʘ. 
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13. ʂʘʢʠʝ ʪʠʧʳ ʢʦʤʧʴʶʪʝʨʦʚ ʚʦʟʤʦʞʥʳ? 

14. ʂʘʢʦʚʳ ʢʦʤʧʦʥʝʥʪʳ ʢʦʤʧʴʶʪʝʨʥʳʭ ʩʠʩʪʝʤ? 

15. ʂʘʢʦʚʳ ʦʩʥʦʚʥʳʝ ʢʦʤʧʴʶʪʝʨʥʳʝ ʦʧʝʨʘʮʠʠ? 

16. ʂʘʢ ʚʦʟʤʦʞʥʦ ʩʦʝʜʠʥʠʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʦʝ ʫʩʪʨʦʡʩʪʚʦ ʩ 

ʢʦʤʧʴʶʪʝʨʦʤ? 

17. ʂʘʢʦʚʘ ʧʦʣʥʦʮʝʥʥʦʩʪʴ ʩʦʝʜʠʥʝʥʠʷ ʢʦʤʧʴʶʪʝʨʦʚ ʜʨʫʛ ʩ ʜʨʫʛʦʤ? 

18. ʇʦʯʝʤʫ ʫʩʪʨʦʡʩʪʚʘ, ʧʦʜʦʙʥʳʝ ʤʦʥʠʪʦʨʘʤ, ʧʨʠʥʪʝʨʘʤ ʠ ʢʣʘʚʠʘʪʫʨʝ, 

ʥʘʟʳʚʘʶʪʩʷ ʧʝʨʠʬʝʨʠʡʥʳʤʠ ʫʩʪʨʦʡʩʪʚʘʤʠ? 

19. ʆʙʲʷʩʥʠʪʝ, ʢʘʢ ʧʨʝʜʩʪʘʚʣʷʶʪʩʷ ʜʘʥʥʳʝ, ʠʩʧʦʣʴʟʫʷ ʜʚʦʠʯʥʳʝ ʢʦʜʳ. 

20. ʆʪʣʠʯʠʪʝ ʩʠʩʪʝʤʳ ʩʯʠʩʣʝʥʠʷ ʧʦ ʠʭ ʦʩʥʦʚʘʥʠʶ. 

21. ɼʘʡʪʝ ʧʨʠʤʝʨʳ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʜʝʩʷʪʠʯʥʳʭ ʯʠʩʝʣ ʚ ʜʚʦʠʯʥʳʝ ʠ 

ʰʝʩʪʥʘʜʮʘʪʝʨʠʯʥʳʝ ʩʠʩʪʝʤʳ ʩʯʠʩʣʝʥʠʷ. 
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ɻʃɸɺɸ 3. ʇʈʆɻʈɸʄʄʅʆɽ ʆɹɽʉʇɽʏɽʅʀɽ. ʆʇɽʈɸʎʀʆʅʅʓɽ 

ʉʀʉʊɽʄʓ. ʇʈʀʂʃɸɼʅʆɽ ʇʈʆɻʈɸʄʄʅʆɽ ʆɹɽʉʇɽʏɽʅʀɽ 

 

ʇʨʦʛʨʘʤʤʥʳʤ ʦʙʝʩʧʝʯʝʥʠʝʤ ʥʘʟʳʚʘʝʪʩʷ (software) ʥʘʙʦʨ ʢʦʤʘʥʜ, 

ʫʧʨʘʚʣʷʶʱʠʭ ʨʘʙʦʪʦʡ ʢʦʤʧʴʶʪʝʨʘ. ɺʳʧʦʣʥʝʥʠʝ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʟʘʜʘʯ ʥʘ 

ʢʦʤʧʴʶʪʝʨʝ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ 

ʢʦʤʧʴʶʪʝʨʘ. ʇʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʩʣʝʜʫʶʱʠʝ 

ʬʫʥʢʮʠʠ: 

1. ʫʧʨʘʚʣʝʥʠʝ ʢʦʤʧʴʶʪʝʨʥʳʤʠ ʨʝʩʫʨʩʘʤʠ ʦʨʛʘʥʠʟʘʮʠʠ; 

2. ʦʙʝʩʧʝʯʝʥʠʝ ʧʦʣʴʟʦʚʘʪʝʣʷ ʚʩʝʤʠ ʨʝʩʫʨʩʘʤʠ, ʥʝʦʙʭʦʜʠʤʳʤʠ ʜʣʷ 
ʨʝʰʝʥʠʷ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʟʘʜʘʯʠ; 

3. ʚʳʧʦʣʥʝʥʠʝ ʨʦʣʠ ʧʦʩʨʝʜʥʠʢʘ ʤʝʞʜʫ ʦʨʛʘʥʠʟʘʮʠʷʤʠ ʠ ʭʨʘʥʠʤʦʡ 
ʠʥʬʦʨʤʘʮʠʝʡ. 

ʆʜʥʦʡ ʠʟ ʢʣʶʯʝʚʳʭ ʟʘʜʘʯ ʫʧʨʘʚʣʷʶʱʝʛʦ ʧʝʨʩʦʥʘʣʘ ʷʚʣʷʝʪʩʷ ʚʳʙʦʨ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʧʦʪʨʝʙʥʦʩʪʷʤ ʦʨʛʘʥʠʟʘʮʠʠ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ.  

ʇʨʦʛʨʘʤʤʦʡ (program) ʥʘʟʳʚʘʝʪʩʷ ʥʘʙʦʨ ʢʦʤʘʥʜ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ 

ʢʦʥʢʨʝʪʥʦʡ ʟʘʜʘʯʠ ʥʘ ʢʦʤʧʴʶʪʝʨʝ. ʇʨʦʮʝʩʩ ʩʦʟʜʘʥʠʷ ʠʣʠ ʥʘʧʠʩʘʥʠʷ 

ʧʨʦʛʨʘʤʤ ʥʘʟʳʚʘʝʪʩʷ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝʤ, ʘ ʣʶʜʠ, ʢʦʪʦʨʳʝ 

ʩʧʝʮʠʘʣʠʟʠʨʫʶʪʩʷ ʥʘ ʵʪʦʤ ʚʠʜʝ ʜʝʷʪʝʣʴʥʦʩʪʠ ï ʧʨʦʛʨʘʤʤʠʩʪʘʤʠ. ʉʠʥʦʥʠʤʦʤ 

ʩʣʦʚʫ ʧʨʦʛʨʘʤʤʘ ʷʚʣʷʝʪʩʷ ʪʝʨʤʠʥ çʧʨʠʣʦʞʝʥʠʝè (application). ɼʣʷ ʪʦʛʦ 

ʯʪʦʙʳ ʧʨʦʛʨʘʤʤʘ ʙʳʣʘ ʚʳʧʦʣʥʝʥʘ, ʦʥʘ ʜʦʣʞʥʘ ʙʳʪʴ ʟʘʛʨʫʞʝʥʘ ʚ 

ʦʧʝʨʘʪʠʚʥʫʶ ʧʘʤʷʪʴ ʢʦʤʧʴʶʪʝʨʘ ʚʤʝʩʪʝ ʩ ʜʘʥʥʳʤʠ, ʢʦʪʦʨʳʝ ʥʝʦʙʭʦʜʠʤʦ 

ʦʙʨʘʙʦʪʘʪʴ (ʦʙʳʯʥʦ ʛʦʚʦʨʷʪ çʟʘʧʫʩʪʠʪʴ ʧʨʦʛʨʘʤʤʫè ʠʣʠ çʟʘʧʫʩʪʠʪʴ ʥʘ 

ʚʳʧʦʣʥʝʥʠʝè). ʂʦʛʜʘ ʚʳʧʦʣʥʝʥʠʝ ʧʨʦʛʨʘʤʤʳ ʟʘʚʝʨʰʝʥʦ, ʦʥʘ ʚʳʛʨʫʞʘʝʪʩʷ ʠʟ 

ʦʧʝʨʘʪʠʚʥʦʡ ʧʘʤʷʪʠ ʢʦʤʧʴʶʪʝʨʘ. ɺʩʝ ʩʦʚʨʝʤʝʥʥʳʝ ʢʦʤʧʴʶʪʝʨʳ ʧʦʟʚʦʣʷʶʪ 

ʟʘʛʨʫʟʠʪʴ ʥʘ ʚʳʧʦʣʥʝʥʠʝ ʥʝʩʢʦʣʴʢʦ ʧʨʦʛʨʘʤʤ ʦʜʥʦʚʨʝʤʝʥʥʦ.  

ʉʫʱʝʩʪʚʫʝʪ ʜʚʘ ʦʩʥʦʚʥʳʭ ʪʠʧʘ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ: ʩʠʩʪʝʤʥʦʝ 

ʠ ʧʨʠʢʣʘʜʥʦʝ. ʂʘʞʜʳʡ ʪʠʧ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʚʳʧʦʣʥʷʝʪ ʨʘʟʣʠʯʥʳʝ 

ʬʫʥʢʮʠʠ. ʉʠʩʪʝʤʥʦʝ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ (system software) ï ʵʪʦ ʥʘʙʦʨ 

ʧʨʦʛʨʘʤʤ, ʢʦʪʦʨʳʝ ʫʧʨʘʚʣʷʶʪ ʢʦʤʧʦʥʝʥʪʘʤʠ ʢʦʤʧʴʶʪʝʨʘ, ʪʘʢʠʤʠ ʢʘʢ 

ʧʨʦʮʝʩʩʦʨ, ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʝ ʠ ʧʝʨʠʬʝʨʠʡʥʳʝ ʫʩʪʨʦʡʩʪʚʘ. ʉʠʩʪʝʤʥʦʝ 

ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʩʦʟʜʘʝʪʩʷ ʩʧʝʮʠʘʣʠʩʪʘʤʠ, ʢʦʪʦʨʳʭ ʥʘʟʳʚʘʶʪ 

ʩʠʩʪʝʤʥʳʤʠ ʧʨʦʛʨʘʤʤʠʩʪʘʤʠ. ʂ ʧʨʠʢʣʘʜʥʦʤʫ ʧʨʦʛʨʘʤʤʥʦʤʫ ʦʙʝʩʧʝʯʝʥʠʶ 

(application software) ʦʪʥʦʩʷʪʩʷ ʧʨʦʛʨʘʤʤʳ, ʥʘʧʠʩʘʥʥʳʝ ʜʣʷ ʧʦʣʴʟʦʚʘʪʝʣʝʡ 

ʠʣʠ ʩʘʤʠʤʠ ʧʦʣʴʟʦʚʘʪʝʣʷʤʠ, ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʟʘʜʘʥʠʷ ʢʦʤʧʴʶʪʝʨʫ 

ʢʦʥʢʨʝʪʥʦʡ ʨʘʙʦʪʳ. ʇʨʠʤʝʨʘʤʠ ʧʨʠʢʣʘʜʥʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ 

ʩʣʫʞʘʪ ʧʨʦʛʨʘʤʤʳ ʦʙʨʘʙʦʪʢʠ ʟʘʢʘʟʦʚ ʠʣʠ ʩʦʟʜʘʥʠʷ ʩʧʠʩʢʦʚ ʨʘʩʩʳʣʢʠ. 

ʇʨʦʛʨʘʤʤʠʩʪʦʚ, ʢʦʪʦʨʳʝ ʧʠʰʫʪ ʧʨʠʢʣʘʜʥʦʝ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ, 

ʥʘʟʳʚʘʶʪ ʧʨʠʢʣʘʜʥʳʤʠ ʧʨʦʛʨʘʤʤʠʩʪʘʤʠ. ʆʙʘ ʪʠʧʘ ʧʨʦʛʨʘʤʤʥʦʛʦ 

ʦʙʝʩʧʝʯʝʥʠʷ ʚʟʘʠʤʦʩʚʷʟʘʥʳ ʠ ʤʦʛʫʪ ʙʳʪʴ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʚʠʜʝ ʜʠʘʛʨʘʤʤʳ, 

ʠʟʦʙʨʘʞʝʥʥʦʡ ʥʘ ʈʠʩʫʥʢʝ 3.1.  

 

http://cdo.bseu.by/dl1/software/s2_1.htm#Рис. 2.1 Основные типы программного обеспечения.
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ʈʠʩʫʥʦʢ 3.1 - ʆʩʥʦʚʥʳʝ ʪʠʧʳ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ 

  

ʂʘʢ ʚʠʜʥʦ ʥʘ ʨʠʩʫʥʢʝ, ʢʘʞʜʳʡ ʪʠʧ ʪʝʩʥʦ ʚʟʘʠʤʦʜʝʡʩʪʚʫʝʪ ʩ ʜʨʫʛʠʤ. 

ʉʠʩʪʝʤʥʦʝ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʢʦʥʪʨʦʣʠʨʫʝʪ ʜʦʩʪʫʧ ʢ ʘʧʧʘʨʘʪʥʦʤʫ 

ʦʙʝʩʧʝʯʝʥʠʶ ʢʦʤʧʴʶʪʝʨʘ. ʇʨʠʢʣʘʜʥʦʝ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ 

ʚʟʘʠʤʦʜʝʡʩʪʚʫʝʪ ʩ ʘʧʧʘʨʘʪʥʳʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ ʯʝʨʝʟ ʩʠʩʪʝʤʥʦʝ. ʂʦʥʝʯʥʳʝ 

ʧʦʣʴʟʦʚʘʪʝʣʠ ʚ ʦʩʥʦʚʥʦʤ ʨʘʙʦʪʘʶʪ ʩ ʧʨʠʢʣʘʜʥʳʤ ʧʨʦʛʨʘʤʤʥʳʤ 

ʦʙʝʩʧʝʯʝʥʠʝʤ. ʏʪʦʙʳ ʦʙʝʩʧʝʯʠʪʴ ʘʧʧʘʨʘʪʥʫʶ ʩʦʚʤʝʩʪʠʤʦʩʪʴ, ʢʘʞʜʳʡ ʪʠʧ 

ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʨʘʟʨʘʙʘʪʳʚʘʝʪʩʷ ʜʣʷ ʢʦʥʢʨʝʪʥʦʡ ʘʧʧʘʨʘʪʥʦʡ 

ʧʣʘʪʬʦʨʤʳ. 

 

3.1 ʇʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʦʧʝʨʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ 

ʆʧʝʨʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ ʚʳʧʦʣʥʷʝʪ ʦʯʝʥʴ ʚʘʞʥʫʶ ʨʦʣʴ ʚʦ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʩ ʢʦʤʧʴʶʪʝʨʥʦʡ ʩʠʩʪʝʤʦʡ. ɺ ʵʪʦʤ ʨʘʟʜʝʣʝ ʤʳ 

ʨʘʩʩʤʦʪʨʠʤ ʭʘʨʘʢʪʝʨʥʳʝ ʬʫʥʢʮʠʠ ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ, ʪʘʢʠʝ ʢʘʢ 

ʫʧʨʘʚʣʝʥʠʝ ʫʩʪʨʦʡʩʪʚʘʤʠ, ʫʧʨʘʚʣʝʥʠʝ ʧʘʤʷʪʴʶ, ʩʦʚʤʝʩʪʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʨʝʩʫʨʩʦʚ ʠ ʫʧʨʘʚʣʝʥʠʝ ʧʨʦʮʝʩʩʘʤʠ. ʇʦʩʣʝ ʠʟʫʯʝʥʠʷ ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ 

ʩʪʘʥʫʪ ʧʦʥʷʪʥʳ ʧʨʠʯʠʥʳ, ʟʘʤʝʜʣʷʶʱʠʝ ʨʘʙʦʪʫ ʢʦʤʧʴʶʪʝʨʘ ʠ ʜʝʡʩʪʚʠʷ, 

ʢʦʪʦʨʳʝ ʤʦʞʥʦ ʧʨʝʜʧʨʠʥʷʪʴ, ʯʪʦʙʳ ʨʝʰʠʪʴ ʵʪʠ ʧʨʦʙʣʝʤʳ. ʄʳ ʪʘʢʞʝ 
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ʦʙʩʫʜʠʤ ʚʦʧʨʦʩʳ ʥʘʩʪʨʦʡʢʠ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʩʨʝʜʳ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʪʨʝʙʦʚʘʥʠʷʤʠ ʢ ʨʝʰʘʝʤʳʤ ʟʘʜʘʯʘʤ. 

MS-DOS (Microsoft Disk Operating System) ʷʚʣʷʝʪʩʷ 

ʦʜʥʦʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʡ, ʦʜʥʦʟʘʜʘʯʥʦʡ ʢʦʤʧʴʶʪʝʨʥʦʡ ʦʧʝʨʘʮʠʦʥʥʦʡ 

ʩʠʩʪʝʤʦʡ, ʢʦʪʦʨʘʷ ʠʩʧʦʣʴʟʫʝʪ ʠʥʪʝʨʬʝʡʩ ʢʦʤʘʥʜʥʦʡ ʩʪʨʦʢʠ. ʈʘʥʥʠʝ ʚʝʨʩʠʠ 

Microsoft Windows ʨʘʙʦʪʘʣʠ ʧʦʜ MS-DOS. MS-DOS ʠʤʝʝʪ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʥʝʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʢʦʤʘʥʜ ʠ ʝʱʝ ʤʝʥʴʰʝʝ ʯʠʩʣʦ ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʝʤʳʭ. 

ʂʨʦʤʝ ʪʦʛʦ, ʵʪʠ ʢʦʤʘʥʜʳ ʦʙʳʯʥʦ ʥʝʛʠʙʢʠʝ, ʧʦʪʦʤʫ ʯʪʦ, ʚ ʦʪʣʠʯʠʝ ʦʪ Linux ʠ 

ʜʨʫʛʠʭ ʧʦʜʦʙʥʳʭ Unix ʦʧʝʨʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ, ʦʥʠ ʨʘʟʨʘʙʦʪʘʥʳ ʜʣʷ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʥʝʤʥʦʛʠʭ ʦʧʮʠʡ ʠʣʠ ʧʘʨʘʤʝʪʨʦʚ (ʪ.ʝ., ʟʥʘʯʝʥʠʡ, ʢʦʪʦʨʳʝ 

ʤʦʛʫʪ ʙʳʪʴ ʧʝʨʝʜʘʚʘʪʴʩʷ ʢʦʤʘʥʜʘʤ). 

ʇʨʠʚʝʜʝʤ ʥʝʢʦʪʦʨʳʝ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʝ ʢʦʤʘʥʜʳ 

(ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʢʦʤʘʥʜʳ ʚ ʧʦʜʦʙʥʳʭ Unix ʦʧʝʨʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤʘʭ 

ʧʦʢʘʟʘʥʳ ʚ ʢʨʫʛʣʳʭ ʩʢʦʙʢʘʭ):  

¶ CD - ʠʟʤʝʥʷʝʪ ʪʝʢʫʱʠʡ ʢʘʪʘʣʦʛ (ʩd);  

¶ COPY - ʢʦʧʠʨʫʝʪ ʬʘʡʣ (CP);  

¶ DEL - ʫʜʘʣʷʝʪ ʬʘʡʣ (rm);  

¶ DIR - ʧʝʨʝʯʠʩʣʷʝʪ ʩʦʜʝʨʞʘʥʠʝ ʢʘʪʘʣʦʛʘ (ls);  

¶ EDIT - ʟʘʧʫʩʢʘʝʪ ʨʝʜʘʢʪʦʨ ʜʣʷ ʩʦʟʜʘʥʠʷ ʠʣʠ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ ʬʘʡʣʦʚ 

ʧʨʦʩʪʦʛʦ ʪʝʢʩʪʘ (vi, vim, ed, joe);  

¶ FORMAT - ʬʦʨʤʘʪʠʨʫʝʪ ʜʠʩʢ, ʯʪʦʙʳ ʧʨʠʥʷʪʴ ʬʘʡʣʳ DOS (mformat);  

¶ HELP - ʚʳʚʦʜʠʪ ʥʘ ʵʢʨʘʥ ʠʥʬʦʨʤʘʮʠʶ ʦ ʢʦʤʘʥʜʝ (man, info);  

¶ MKDIR - ʩʦʟʜʘʝʪ ʥʦʚʳʡ ʢʘʪʘʣʦʛ (mkdir);  

¶ RD - ʫʜʘʣʷʝʪ ʢʘʪʘʣʦʛ (rmdir);  

¶ REN - ʧʝʨʝʠʤʝʥʦʚʳʚʘʝʪ ʬʘʡʣ (mv);  

¶ TYPE - ʚʳʚʦʜʠʪ ʥʘ ʵʢʨʘʥ ʩʦʜʝʨʞʘʥʠʝ ʬʘʡʣʘ ʥʘ ʵʢʨʘʥʝ (more, cat).  

Microsoft  ʩʦʟʜʘʣʘ ʦʧʝʨʘʮʠʦʥʥʫʶ ʩʠʩʪʝʤʫ Windows ʚ ʩʝʨʝʜʠʥʝ 1980-ʭ. ɿʘ 

ʵʪʠ ʛʦʜʳ ʙʳʣʦ ʤʥʦʛʦ ʨʘʟʣʠʯʥʳʭ ʚʝʨʩʠʡ Windows, ʥʦ ʥʦʚʳʝ - Windows 10 

(ʚʳʧʫʱʝʥʥʳʡ ʚ 2015), Windows 8 (2012), Windows 7 (2009) ʠ Windows Vista 

(2007). Windows ʧʦʩʪʘʚʣʷʝʪʩʷ ʩ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʟʘʛʨʫʞʝʥʥʦʡ ʩʠʩʪʝʤʦʡ ʚ 

ʩʘʤʳʭ ʥʦʚʳʭ PC, ʯʪʦ ʜʝʣʘʝʪ ʝʝ ʩʘʤʦʡ ʧʦʧʫʣʷʨʥʦʡ ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʦʡ ʚʦ 

ʚʩʝʤ  ʤʠʨʝ. 

Mac OS ï ʵʪʦ ʣʠʥʝʡʢʘ ʦʧʝʨʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ, ʩʦʟʜʘʥʥʘʷ Apple. ʆʥʘ 

ʧʦʩʪʘʚʣʷʝʪʩʷ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʟʘʛʨʫʞʝʥʥʦʡ ʚʦ ʚʩʝ ʥʦʚʳʝ ʢʦʤʧʴʶʪʝʨʳ 

Macintosh ʠʣʠ Mac. ʅʝʜʘʚʥʠʝ ʚʝʨʩʠʠ ʠʟʚʝʩʪʥʳ ʢʘʢ OS X, ʠ ʩʧʝʮʠʘʣʴʥʳʝ 

ʚʝʨʩʠʠ ʚʢʣʶʯʘʶʪ El Capitan (ʚʳʧʫʱʝʥʥʘʷ ʚ 2015), Yosemite (2014), Mavericks 

(2013), Mountain Lion (2012), ʠ Lion (2011). 

UNIX ï ʵʪʦ ʦʧʝʨʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ, ʢʦʪʦʨʘʷ ʙʳʣʘ ʩʥʘʯʘʣʘ ʨʘʟʨʘʙʦʪʘʥʘ ʚ 

1960-ʭ ʠ ʩ ʪʝʭ ʧʦʨ ʥʘʭʦʜʠʪʩʷ ʚ ʧʨʦʮʝʩʩʝ ʧʦʩʪʦʷʥʥʦʛʦ ʨʘʟʚʠʪʠʷ. ʕʪʦ 

ʩʪʘʙʠʣʴʥʘʷ, ʤʥʦʛʦʧʦʣʴʟʦʚʘʪʝʣʴʩʢʘʷ, ʤʥʦʛʦʟʘʜʘʯʥʘʷ ʩʠʩʪʝʤʘ ʜʣʷ ʩʝʨʚʝʨʦʚ, 

ʨʘʙʦʯʠʭ ʩʪʦʣʦʚ ʠ ʥʦʫʪʙʫʢʦʚ. 
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ʋ ʩʠʩʪʝʤ UNIX ʪʘʢʞʝ ʝʩʪʴ ʛʨʘʬʠʯʝʩʢʠʡ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ ʠʥʪʝʨʬʝʡʩ 

(GUI), ʧʦʜʦʙʥʳʡ Microsoft Windows, ʢʦʪʦʨʳʡ ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʨʦʩʪʫʶ ʚ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʩʨʝʜʫ. ʆʜʥʘʢʦ ʚ UNIX ʪʨʝʙʫʝʪʩʷ ʟʥʘʥʠʝ ʦʧʝʨʘʮʠʡ, ʢʦʪʦʨʳʝ ʥʝ 

ʦʭʚʘʯʝʥʳ ʛʨʘʬʠʯʝʩʢʦʡ ʧʨʦʛʨʘʤʤʦʡ, ʠʣʠ ʚ ʩʣʫʯʘʝ, ʢʦʛʜʘ ʥʝʪ ʜʦʩʪʫʧʥʦʛʦ 

ʠʥʪʝʨʬʝʡʩʘ ʦʢʦʥ, ʥʘʧʨʠʤʝʨ, ʚ ʩʝʘʥʩʝ telnet. 

Linux  ï ʵʪʦ ʩʝʤʝʡʩʪʚʦ ʦʧʝʨʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʩ ʦʪʢʨʳʪʳʤ ʠʩʭʦʜʥʳʤ 

ʢʦʜʦʤ, ʯʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʦʥʠ ʤʦʛʫʪ ʙʳʪʴ ʠʟʤʝʥʝʥʳ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʣʶʙʳʤ 

ʯʝʣʦʚʝʢʦʤ ʚʦ ʚʩʝʤ ʤʠʨʝ. ʆʥ ʦʪʣʠʯʘʝʪʩʷ ʦʪ Windows ʩʠʩʪʝʤ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ 

ʙʳʪʴ ʠʟʤʝʥʝʥʳ ʪʦʣʴʢʦ ʢʦʤʧʘʥʠʝʡ, ʢʦʪʦʨʘʷ ʚʣʘʜʝʝʪ ʠʤʠ. ʇʨʝʠʤʫʱʝʩʪʚʦ Linux 

ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ ʦʥʘ ʦʪʢʨʳʪʘʷ, ʝʩʪʴ ʤʥʦʛʦ ʨʘʟʣʠʯʥʳʭ ʜʠʩʪʨʠʙʫʪʠʚʦʚ ʠʣʠ 

ʚʝʨʩʠʡ, ʠʟ ʢʦʪʦʨʳʭ ʚʳ ʤʦʞʝʪʝ ʚʳʙʨʘʪʴ ʥʘʠʙʦʣʝʝ ʧʦʜʭʦʜʷʱʫʶ. 

 

3.2 ʉʪʨʫʢʪʫʨʘ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ 

ʂʘʢ ʠ ʪʝʭʥʠʯʝʩʢʠʝ ʩʨʝʜʩʪʚʘ, ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʢʦʤʧʴʶʪʝʨʥʦʡ 

ʩʠʩʪʝʤʳ ʠʤʝʝʪ ʩʚʦʶ ʩʪʨʫʢʪʫʨʫ. ʆʧʝʨʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ ʥʝ ʷʚʣʷʝʪʩʷ 

ʦʪʜʝʣʴʥʳʤ ʦʙʲʝʢʪʦʤ, ʦʥʘ ʩʦʩʪʦʠʪ ʠʟ ʤʥʦʞʝʩʪʚʘ ʫʨʦʚʥʝʡ ʩʦ ʩʚʦʠʤʠ 

ʬʫʥʢʮʠʷʤʠ. ʋʨʦʚʥʠ ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʠ ʧʨʠʣʦʞʝʥʠʷ, ʟʘʧʫʩʢʘʝʤʳʝ 

ʧʦʣʴʟʦʚʘʪʝʣʷʤʠ, ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʢʘʢ ʫʥʠʢʘʣʴʥʳʝ çʟʘʜʘʯʠè ʠʣʠ çʧʨʦʮʝʩʩʳè, 

ʢʦʥʢʫʨʠʨʫʶʱʠʝ ʤʝʞʜʫ ʩʦʙʦʡ ʟʘ ʜʦʩʪʫʧ ʢ CPU ʠ ʜʨʫʛʠʤ ʘʧʧʘʨʘʪʥʳʤ 

ʨʝʩʫʨʩʘʤ. ʋʧʨʘʚʣʝʥʠʝ ʵʪʦʡ ʢʦʥʢʫʨʝʥʮʠʝʡ ʯʝʨʝʟ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ ʨʘʩʧʠʩʘʥʠʝ 

ʧʨʦʮʝʩʩʦʚ ʷʚʣʷʝʪʩʷ ʛʣʘʚʥʦʡ ʦʙʷʟʘʥʥʦʩʪʴʶ ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʠ ʤʦʞʝʪ 

ʦʢʘʟʳʚʘʪʴ ʟʥʘʯʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʙʳʩʪʨʦʜʝʡʩʪʚʠʝ ʩʠʩʪʝʤʳ. 

ʉʠʩʪʝʤʳ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʩʦʩʪʦʷʪ ʠʟ ʤʥʦʞʝʩʪʚʘ ʫʨʦʚʥʝʡ ʠʣʠ 

ʩʣʦʝʚ. ɺ ʘʤʝʨʠʢʘʥʩʢʦʤ ʦʙʱʝʩʪʚʝ, ʥʘʧʨʠʤʝʨ, ʢʦʛʜʘ ʚʳ ʧʦʜʧʠʩʳʚʘʝʪʝ ʯʝʢ ʧʨʠ 

ʦʧʣʘʪʝ ʦʙʝʜʘ ʚ ʨʝʩʪʦʨʘʥʝ ʢʨʝʜʠʪʥʦʡ ʢʘʨʪʦʯʢʦʡ, ʢʦʤʧʘʥʠʷ, ʦʙʝʩʧʝʯʠʚʘʶʱʘʷ 

ʫʩʣʫʛʠ ʢʨʝʜʠʪʥʳʭ ʢʘʨʪ, ʥʝ ʟʘʙʦʪʠʪʩʷ ʦ ʪʦʤ, ʯʪʦ ʚʳ ʦʧʣʘʯʠʚʘʝʪʝ ʠʤʝʥʥʦ ʝʜʫ. 

ʅʠʢʘʢʠʭ ʜʝʪʘʣʝʡ ʙʦʣʴʰʝ ʥʝ ʪʨʝʙʫʝʪʩʷ. ʅʦ ʧʨʦʮʝʩʩ ʝʜʳ ʬʘʢʪʠʯʝʩʢʠ ʩʦʩʪʦʠʪ 

ʠʟ ʥʝʩʢʦʣʴʢʠʭ ʫʨʦʚʥʝʡ. ʕʪʦ ʫʨʦʚʝʥʴ, ʥʘ ʢʦʪʦʨʦʤ ʦʬʠʮʠʘʥʪʫ ʥʫʞʥʦ ʦʪʩʣʝʜʠʪʴ 

ʟʘʢʘʟ, ʯʪʦʙʳ ʟʥʘʪʴ, ʢʘʢʠʝ ʙʣʶʜʘ ʧʨʠʥʝʩʪʠ ʠ ʚ ʢʘʢʦʤ ʧʦʨʷʜʢʝ. ʅʘʧʨʠʤʝʨ, 

ʧʝʨʚʳʤ ʙʳʣ ʩʘʣʘʪ. ɼʝʪʘʣʠ ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʩʘʣʘʪʘ ʙʳʣʠ ʦʙʨʘʙʦʪʘʥʳ ʥʘ ʜʨʫʛʦʤ 

ʫʨʦʚʥʝ, ï ʥʘ ʢʫʭʥʝ, ʛʜʝ ʧʦʚʘʨ ʩʤʝʰʘʣ ʚʤʝʩʪʝ ʩʘʣʘʪ, ʧʦʤʠʜʦʨʳ ʠ ʛʨʝʥʢʠ, 

ʧʨʠʰʝʜʰʠʝ ʠʟʚʥʝ, ʦ ʯʝʤ ʧʦʚʘʨ ʧʦʟʘʙʦʪʠʣʩʷ ʟʘʨʘʥʝʝ. 

ʆʜʥʘʢʦ ʦʪʢʫʜʘ ʞʝ ʧʦʷʚʠʣʠʩʴ ʛʨʝʥʢʠ? ʀʭ ʢʫʧʠʣʠ ʚ ʙʫʣʦʯʥʦʡ, ʛʜʝ ʦʥʠ 

ʙʳʣʠ ʩʜʝʣʘʥʳ ʠʟ ʤʫʢʠ, ʜʨʦʞʞʝʡ ʠ ʩʧʝʮʠʡ. ʄʫʢʘ ʧʨʠʙʳʣʘ ʠʟ ʤʫʢʦʤʦʣʴʥʠ, ʚ 

ʢʦʪʦʨʦʡ ʧʨʠʦʙʨʝʣʠ ʧʰʝʥʠʮʫ ʠ ʠʟʤʝʣʴʯʠʣʠ ʝʝ. ʇʰʝʥʠʮʘ ʧʦʩʪʫʧʠʣʘ ʦʪ 

ʬʝʨʤʝʨʘ, ʢʦʪʦʨʳʡ ʧʦʩʝʷʣ ʩʝʤʝʥʘ ʠ, ʚ ʢʦʥʝʯʥʦʤ ʩʯʝʪʝ, ʩʦʙʨʘʣ ʫʨʦʞʘʡ 

ʧʰʝʥʠʮʳ. ʂʦʛʜʘ ʚʳ ʧʣʘʪʠʪʝ ʟʘ ʚʘʰ ʦʙʝʜ, ʚʳ ʦʧʣʘʯʠʚʘʝʪʝ (ʢʦʩʚʝʥʥʦ) ʦʢʦʣʦ 

ʦʜʥʦʡ ʪʳʩʷʯʥʦʡ ʮʝʥʪʘ (ʧʨʝʜʧʦʣʘʛʘʷ, ʯʪʦ ʚʳ ʦʧʣʘʯʠʚʘʝʪʝ ʚ ʘʤʝʨʠʢʘʥʩʢʦʡ 

ʚʘʣʶʪʝ) ʵʪʦʤʫ ʬʝʨʤʝʨʫ ʟʘ ʧʰʝʥʠʮʫ ʚ ʚʘʰʠʭ ʛʨʝʥʢʘʭ. ʀ, ʚʳ ʧʣʘʪʠʪʝ ʪʳʩʷʯʘʤ 

ʜʨʫʛʠʭ ʣʶʜʝʡ, ʢʦʪʦʨʳʝ ʦʙʝʩʧʝʯʠʚʘʣʠ ʚʘʰ ʦʙʝʜ ʨʘʟʣʠʯʥʳʤʠ ʩʧʦʩʦʙʘʤʠ. ʂ 

ʩʯʘʩʪʴʶ, ʚʳ ʥʝ ʧʣʘʪʠʪʝ ʚʩʝʤ ʵʪʠʤ ʣʶʜʷʤ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ. ɺʳ ʧʣʘʪʠʪʝ 

ʪʦʣʴʢʦ çʟʘ ʦʙʝʜè, ʘ ʜʝʪʘʣʠ ʦʪʩʦʨʪʠʨʦʚʳʚʘʶʪʩʷ ʥʘ ʥʠʞʥʠʭ ʫʨʦʚʥʷʭ. 
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ʇʨʠ ʦʨʛʘʥʠʟʘʮʠʠ ʩʨʘʚʥʠʪʝʣʴʥʦ ʥʝʟʘʚʠʩʠʤʳʭ ʧʨʦʮʝʩʩʦʚ ʚ ʚʠʜʝ ʫʨʦʚʥʝʡ 

ʠʣʠ ʩʣʦʝʚ, ʩʠʩʪʝʤʘ ʤʦʞʝʪ ʩʦʭʨʘʥʷʪʴ ʣʫʯʰʠʡ ʢʦʥʪʨʦʣʴ ʠ ʤʦʞʝʪ ʜʦʩʪʠʯʴ 

ʙʦʣʴʰʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ. ɺ ʢʦʤʧʴʶʪʝʨʥʦʡ ʥʘʫʢʝ ʧʨʠʥʮʠʧʳ, 

ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʵʪʠ ʧʨʝʠʤʫʱʝʩʪʚʘ, ʥʘʟʳʚʘʶʪʩʷ ʠʥʢʘʧʩʫʣʷʮʠʷ 

(Encapsulation) ʠ ʘʙʩʪʨʘʛʠʨʦʚʘʥʠʝ (Abstraction). 

 

3.2.1 ʀʥʢʘʧʩʫʣʷʮʠʷ ʠ ʘʙʩʪʨʘʛʠʨʦʚʘʥʠʝ 

ʀʥʢʘʧʩʫʣʷʮʠʷ (ʩʦʢʨʳʪʠʝ ʠʣʠ ʩʦʢʨʳʪʠʝ ʨʝʘʣʠʟʘʮʠʠ) ʦʟʥʘʯʘʝʪ, ʯʪʦ 

ʢʘʞʜʦʤʫ ʩʣʦʶ ʥʫʞʥʳ ʪʦʣʴʢʦ ʦʛʨʘʥʠʯʝʥʥʳʝ ʟʥʘʥʠʷ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʝʛʦ 

ʨʘʙʦʪʳ, ʠ ʥʠ ʦʜʠʥ ʠʟ ʜʨʫʛʠʭ ʫʨʦʚʥʝʡ ʥʝ ʠʤʝʝʪ ʜʦʩʪʫʧʘ ʢ ʵʪʦʡ ʠʥʬʦʨʤʘʮʠʠ. 

ʌʝʨʤʝʨ ʥʝ ʟʥʘʝʪ, ʜʣʷ ʯʝʛʦ ʙʫʜʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʧʰʝʥʠʮʘ. ʇʝʢʘʨʴ ʥʝ ʟʥʘʝʪ, 

ʢʘʢ ʩʦʙʠʨʘʶʪ ʫʨʦʞʘʡ ʧʰʝʥʠʮʳ. ʀ ʚʘʤ ʥʝ ʥʫʞʥʦ ʟʥʘʪʴ, ʯʪʦ ʛʨʝʥʢʠ ʩʦʜʝʨʞʘʪ 

ʧʰʝʥʠʮʫ. ɺ ʤʠʨʝ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʠʥʢʘʧʩʫʣʷʮʠʷ ʦʟʥʘʯʘʝʪ, ʯʪʦ 

ʚʘʰʝʡ ʧʨʦʛʨʘʤʤʝ ʦʙʨʘʙʦʪʢʠ ʪʝʢʩʪʦʚ ʥʝ ʥʫʞʥʦ ʟʥʘʪʴ, ʢʘʢ ʫʧʨʘʚʣʷʪʴ 

ʜʠʩʢʦʚʦʜʘʤʠ ʜʣʷ ʪʦʛʦ ʯʪʦʙʳ ʦʪʢʨʳʚʘʪʴ ʠ ʩʦʭʨʘʥʷʪʴ ʬʘʡʣʳ, ï ʜʣʷ ʵʪʦʛʦ ʝʩʪʴ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʥʠʞʥʠʝ ʩʣʦʠ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ. 

ʊʝʨʤʠʥ ʠʥʢʘʧʩʫʣʷʮʠʷ ʚ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʠ ʦʟʥʘʯʘʝʪ ʩʦʢʨʳʪʠʝ ʜʘʥʥʳʭ ʠ 

ʜʝʪʘʣʝʡ ʨʝʘʣʠʟʘʮʠʠ ʘʣʛʦʨʠʪʤʘ ʦʪ ʧʦʣʴʟʦʚʘʪʝʣʷ ʠʣʠ ʧʨʠʢʣʘʜʥʦʛʦ 

ʧʨʦʛʨʘʤʤʠʩʪʘ. ʇʨʠ ʵʪʦʤ ʧʨʠʢʣʘʜʥʦʤʫ ʧʨʦʛʨʘʤʤʠʩʪʫ ʧʨʝʜʦʩʪʘʚʣʷʝʪʩʷ ʪʦʣʴʢʦ 

ʩʧʝʮʠʬʠʢʘʮʠʷ (ʠʥʪʝʨʬʝʡʩ) ʦʙʲʝʢʪʘ. ɺ ʤʝʜʠʮʠʥʝ ʪʝʨʤʠʥ 

çʠʥʢʘʧʩʫʣʠʨʦʚʘʥʥʳʡè ʦʟʥʘʯʘʝʪ çʟʘʢʣʶʯʝʥʥʳʡ ʚ ʢʘʧʩʫʣʫ ʠʣʠ ʦʙʦʣʦʯʢʫè, ʚ 

ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢʘʭ ʠʥʢʘʧʩʫʣʠʨʦʚʘʥʥʳʡ ï ʟʘʱʠʱʝʥʥʳʡ ʦʪ ʚʥʝʰʥʠʭ 

ʚʦʟʜʝʡʩʪʚʠʡ. 

ʊʝʨʤʠʥ çʘʙʩʪʨʘʢʮʠʷè ʠʣʠ çʘʙʩʪʨʘʛʠʨʦʚʘʥʠʝè ʦʟʥʘʯʘʝʪ ʚʳʜʝʣʝʥʠʝ 

ʩʫʱʝʩʪʚʝʥʥʳʭ, ʚʘʞʥʳʭ ʩʚʦʡʩʪʚ ʦʙʲʝʢʪʘ ʜʣʷ ʠʭ ʧʦʩʣʝʜʫʶʱʝʡ ʨʝʘʣʠʟʘʮʠʠ. ɺ 

ʢʦʥʪʝʢʩʪʝ ʜʘʥʥʦʛʦ ʠʟʜʘʥʠʷ ʵʪʦ ʦʟʥʘʯʘʝʪ ʪʘʢʞʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʤʝʞʜʫ ʩʣʦʷʤʠ 

ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ.  

ʆʜʥʘʢʦ ʝʩʣʠ ʙʳ ʩʣʦʠ ʙʳʣʠ ʧʦʣʥʦʩʪʴʶ ʩʢʨʳʪʳ, ʪʦ ʥʝʚʦʟʤʦʞʥʦ ʙʳʣʦ ʙʳ 

ʩʚʷʟʘʪʴʩʷ ʩʦ ʩʣʦʷʤʠ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ, ʥʘʭʦʜʷʱʠʤʠʩʷ ʚʳʰʝ ʠ ʥʠʞʝ. 

ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʦʙʤʝʥʠʚʘʪʴʩʷ ʥʝʢʦʪʦʨʦʡ, ʥʝ ʩʣʠʰʢʦʤ ʙʦʣʴʰʦʡ ʠʥʬʦʨʤʘʮʠʝʡ, 

ʧʨʦʝʢʪʠʨʦʚʱʠʢ ʩʣʦʷ ʢʦʥʢʨʝʪʠʟʠʨʫʝʪ ʘʙʩʪʨʘʢʮʠʶ (abstraction), 

ʧʦʜʜʝʨʞʠʚʘʝʤʫʶ ʠʤ. ʇʝʢʘʨʥʷ ʧʦʜʜʝʨʞʠʚʘʝʪ ʘʙʩʪʨʘʢʮʠʶ, ʥʘʟʳʚʘʝʤʫʶ çʟʘʢʘʟ 

ʛʨʝʥʦʢè, ʧʦʩʨʝʜʩʪʚʦʤ ʯʝʛʦ ʢʣʠʝʥʪ ʤʦʞʝʪ ʟʘʢʘʟʘʪʴ X ʬʫʥʪʦʚ ʛʨʝʥʦʢ, ʥʘ ʯʪʦ 

ʧʝʢʘʨʥʠ ʦʪʚʝʪʷʪ ʧʨʦʠʟʚʦʜʩʪʚʦʤ ʛʨʝʥʦʢ ʠ ʠʭ ʧʦʩʪʘʚʢʦʡ. ɿʘʢʘʟʯʠʢ ʥʝ ʚʠʜʠʪ, 

ʯʪʦ ʧʨʦʠʩʭʦʜʠʪ ʚʥʫʪʨʠ ʧʝʢʘʨʥʠ. ʅʘʧʨʠʤʝʨ, ʧʝʢʘʨʥʷ ʤʦʞʝʪ ʠʤʝʪʴ ʙʦʣʴʰʫʶ ʠ 

ʤʘʣʝʥʴʢʫʶ ʧʝʯʠ, ʠ ʤʝʥʝʜʞʝʨ ʜʦʣʞʝʥ ʨʝʰʠʪʴ, ʢʘʢʫʶ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ 

ʚʳʧʦʣʥʝʥʠʷ ʟʘʢʘʟʘ. ʀʥʦʛʜʘ, ʚʦʟʤʦʞʥʦ, ʠʤʝʝʪ ʩʤʳʩʣ ʠʩʧʝʯʴ ʜʚʘ ʤʘʣʝʥʴʢʠʭ 

ʧʘʢʝʪʘ ʛʨʝʥʦʢ ʚʤʝʩʪʦ ʦʜʥʦʛʦ ʙʦʣʴʰʦʛʦ. ʀʥʦʛʜʘ ʦʜʥʘ ʠʣʠ ʜʨʫʛʘʷ ʧʝʯʴ 

ʚʳʢʣʶʯʘʝʪʩʷ ʜʣʷ ʪʝʢʫʱʝʛʦ ʨʝʤʦʥʪʘ. ʕʪʠ ʜʝʪʘʣʠ ʩʢʨʳʪʳ ʦʪ ʢʣʠʝʥʪʘ, ʯʪʦ ʚ 

ʪʝʨʤʠʥʦʣʦʛʠʠ ʠʥʬʦʨʤʘʪʠʢʠ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʩʢʨʳʪʘ (encapsulated) 

ʠʥʬʦʨʤʘʮʠʷ. ʂ ʪʦʤʫ ʞʝ, ʜʘʞʝ ʝʩʣʠ ʢʣʠʝʥʪ ʟʥʘʣ, ʯʪʦ ʙʳʣʠ ʜʚʝ ʜʫʭʦʚʢʠ, ʥʝʣʴʟʷ 

ʦʧʨʝʜʝʣʠʪʴ, ʢʘʢʘʷ ʜʫʭʦʚʢʘ ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʟʘʢʘʟʘ, ʪʘʢ ʢʘʢ ʥʘ 
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ʙʣʘʥʢʝ ʟʘʢʘʟʦʚ ʥʝ ʧʨʝʜʫʩʤʦʪʨʝʥʘ ʟʘʧʠʩʴ ʵʪʦʡ ʠʥʬʦʨʤʘʮʠʠ. ɺ ʪʝʨʤʠʥʘʭ 

ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʪʝʭʥʠʢʠ ʤʳ ʛʦʚʦʨʠʤ, ʯʪʦ ʘʙʩʪʨʘʢʮʠʷ ʟʘʢʘʟʘ ʛʨʝʥʦʢ ʥʝ 

ʧʦʜʜʝʨʞʠʚʘʝʪ ʚʳʙʦʨ ʜʫʭʦʚʢʠ. 

ʉʫʱʝʩʪʚʦʚʘʥʠʝ ʯʝʪʢʠʭ ʘʙʩʪʨʘʢʮʠʡ ʥʘ ʢʘʞʜʦʤ ʩʣʦʝ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʦʜʥʫ 

ʨʝʘʣʠʟʘʮʠʶ ʤʦʞʥʦ ʟʘʤʝʥʠʪʴ ʜʨʫʛʦʡ ʙʝʟ ʚʣʠʷʥʠʷ ʥʘ ʥʠʞʥʠʝ ʠʣʠ ʚʝʨʭʥʠʝ 

ʩʣʦʠ. ɻʨʝʥʢʠ ʧʨʦʜʘʶʪʩʷ ʤʥʦʞʝʩʪʚʦʤ ʧʝʢʘʨʝʥ. ɽʩʣʠ ʦʥʠ ʚʩʝ ʧʨʠʥʠʤʘʶʪ ʦʜʠʥ 

ʙʣʘʥʢ ʟʘʢʘʟʦʚ, ʪʦ ʤʦʞʥʦ, ʧʦ ʞʝʣʘʥʠʶ, ʚʳʙʨʘʪʴ ʜʨʫʛʦʛʦ ʧʦʩʪʘʚʱʠʢʘ. ʅʘ 

ʚʘʰʝʤ ʢʦʤʧʴʶʪʝʨʝ ʤʦʞʝʪ ʙʳʪʴ ʤʥʦʞʝʩʪʚʦ ʨʝʘʣʠʟʘʮʠʡ ʧʨʦʛʨʘʤʤʥʳʭ 

ʢʦʤʧʦʥʝʥʪʦʚ ʠ ʤʦʞʥʦ ʧʝʨʝʢʣʶʯʘʪʴʩʷ ʩ ʦʜʥʦʛʦ ʥʘ ʜʨʫʛʦʡ. ʅʘʧʨʠʤʝʨ, ʚʘʰ 

ʚʝʙ-ʙʨʘʫʟʝʨ ʦʙʨʘʱʘʝʪʩʷ ʢ ʚʩʧʦʤʦʛʘʪʝʣʴʥʦʡ ʧʨʦʛʨʘʤʤʝ, ʢʦʛʜʘ ʪʨʝʙʫʝʪʩʷ 

ʟʘʧʫʩʪʠʪʴ ʟʚʫʢʦʚʦʡ ʬʘʡʣ ʠʣʠ ʚʠʜʝʦʢʣʠʧ. ɽʩʪʴ ʥʝʩʢʦʣʴʢʦ ʧʨʦʛʨʘʤʤ, ʢʦʪʦʨʳʝ 

ʤʦʛʫʪ ʚʳʧʦʣʥʠʪʴ ʵʪʫ ʬʫʥʢʮʠʶ. ɺʩʝ, ʯʪʦ ʥʫʞʥʦ, ʵʪʦ ʫʢʘʟʘʪʴ ʙʨʘʫʟʝʨʫ, ʢʘʢʫʶ 

ʧʨʦʛʨʘʤʤʫ ʠʩʧʦʣʴʟʦʚʘʪʴ. ʕʪʦ ʨʘʟʜʝʣʝʥʠʝ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʠ ʦʟʥʘʯʘʝʪ, ʯʪʦ 

ʝʩʣʠ ʩʪʘʥʦʚʠʪʩʷ ʜʦʩʪʫʧʥʦʡ ʥʦʚʘʷ ʧʨʦʛʨʘʤʤʘ, ʪʦ ʤʦʞʥʦ ʧʝʨʝʢʣʶʯʠʪʴʩʷ ʥʘ ʥʝʝ 

ʠ ʥʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʫʩʪʘʥʘʚʣʠʚʘʪʴ ʥʦʚʳʡ ʙʨʘʫʟʝʨ. 

 

3.2.2 ʉʣʦʠ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ (Layers of Software) 

ɼʘʚʘʡʪʝ ʨʘʩʩʤʦʪʨʠʤ ʩʣʦʠ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ, ʠʟ ʢʦʪʦʨʳʭ 

ʩʦʩʪʦʠʪ ʢʦʤʧʴʶʪʝʨ (ʊʘʙʣʠʮʘ 3.1): 

 

ʊʘʙʣʠʮʘ 3.1 - ʉʣʦʠ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ 

ʉʢʨʠʧʪʳ ʠʣʠ ʤʘʢʨʦʩʳ, ʥʘʧʠʩʘʥʥʳʝ ʧʦʣʴʟʦʚʘʪʝʣʝʤ (User-Written Scripts or 

Macros) 

ʀʥʪʝʨʬʝʡʩ ʧʦʣʴʟʦʚʘʪʝʣʷ (User Interface) 

ʇʨʠʣʦʞʝʥʠʝ (Application) 

ɹʠʙʣʠʦʪʝʢʘ ʚʨʝʤʝʥʠ ʚʳʧʦʣʥʝʥʠʷ (Run-time Library) 

ʀʥʪʝʨʬʝʡʩ ʧʨʦʛʨʘʤʤʳ-ʧʨʠʣʦʞʝʥʠʷ (Application Program Interface) 

ʆʧʝʨʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ (Operating System) 

ʗʜʨʦ (Kernel) 

ɼʨʘʡʚʝʨʳ ʫʩʪʨʦʡʩʪʚ (Device Drivers) 

BIOS  

ɸʧʧʘʨʘʪʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ (Hardware)  

 

ʈʘʩʩʤʦʪʨʠʤ ʩʣʦʠ ʦʪ ʥʠʞʥʝʛʦ ʢ ʚʝʨʭʥʝʤʫ: 

- ɸʧʧʘʨʘʪʥʳʝ ʩʨʝʜʩʪʚʘ ʚ ʥʘʰʝʤ ʦʙʟʦʨʝ ï ʵʪʦ ʬʠʟʠʯʝʩʢʠʝ 

ʢʦʤʧʦʥʝʥʪʳ, ʠʟ ʢʦʪʦʨʳʭ ʩʢʦʥʩʪʨʫʠʨʦʚʘʥ ʢʦʤʧʴʶʪʝʨ, ï ʩʘʤʳʡ ʥʠʞʥʠʡ ʩʣʦʡ 

ʠʣʠ ʫʨʦʚʝʥʴ ʢʦʤʧʴʶʪʝʨʘ. ʈʘʟʫʤʝʝʪʩʷ, ʩʫʱʝʩʪʚʫʝʪ ʥʝʩʢʦʣʴʢʦ ʩʣʦʝʚ 

ʘʧʧʘʨʘʪʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ: ʧʣʘʪʘ ʩʦʜʝʨʞʠʪ ʯʠʧʳ, ʯʠʧʳ ʚʢʣʶʯʘʶʪ ʩʭʝʤʳ, 

ʢʦʪʦʨʳʝ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʬʦʨʤʠʨʫʶʪʩʷ ʠʟ ʪʨʘʥʟʠʩʪʦʨʦʚ. ʆʜʥʘʢʦ ʩ ʪʦʯʢʠ 

ʟʨʝʥʠʷ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʵʪʠ ʜʝʪʘʣʠ ʥʝ ʠʤʝʶʪ ʟʥʘʯʝʥʠʷ. 

- BIOS ʠʣʠ ɹʘʟʦʚʘʷ ʩʠʩʪʝʤʘ ʚʚʦʜʘ/ʚʳʚʦʜʘ, ï ʩʘʤʳʡ ʦʩʥʦʚʥʦʡ ʩʣʦʡ 

ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ. ʆʥ ʠʤʝʝʪ ʜʝʣʦ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʩ ʩʠʛʥʘʣʘʤʠ, 
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ʢʦʪʦʨʳʝ ʫʧʨʘʚʣʷʶʪ ʘʧʧʘʨʘʪʥʳʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ. ʄʥʦʛʦʝ ʠʟ ʝʛʦ ʨʘʙʦʪʳ 

ʚʳʧʦʣʥʷʝʪʩʷ ʧʨʠ ʚʢʣʶʯʝʥʠʠ ʢʦʤʧʴʶʪʝʨʘ.  

- ɼʨʘʡʚʝʨʳ ʫʩʪʨʦʡʩʪʚʘ ï ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʝ ʧʨʦʛʨʘʤʤʳ, ʢʦʪʦʨʳʝ 

ʦʧʝʨʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ ʠʩʧʦʣʴʟʫʝʪ ʜʣʷ ʩʚʷʟʠ ʩ ʧʝʨʠʬʝʨʠʡʥʳʤʠ ʫʩʪʨʦʡʩʪʚʘʤʠ. 

ʏʪʦʙʳ ʜʦʙʘʚʠʪʴ ʥʦʚʦʝ ʫʩʪʨʦʡʩʪʚʦ ʚ ʩʠʩʪʝʤʫ, ʜʦʣʞʥʳ ʙʳʪʴ ʫʩʪʘʥʦʚʣʝʥʳ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʜʨʘʡʚʝʨʳ ʫʩʪʨʦʡʩʪʚʘ. ʇʝʨʠʬʝʨʠʡʥʳʝ ʢʦʤʧʦʥʝʥʪʳ ʯʘʩʪʦ 

ʧʦʩʪʘʚʣʷʶʪʩʷ ʩ ʜʠʩʢʦʤ, ʩʦʜʝʨʞʘʱʠʤ ʥʝʦʙʭʦʜʠʤʳʝ ʜʨʘʡʚʝʨʳ. ɼʨʘʡʚʝʨ ʜʣʷ 

ʞʝʩʪʢʦʛʦ ʜʠʩʢʘ, ʥʘʧʨʠʤʝʨ, ʟʥʘʝʪ, ʩʢʦʣʴʢʦ ʜʦʨʦʞʝʢ ʥʘ ʫʩʪʨʦʡʩʪʚʝ, ʠ 

ʨʘʩʧʦʟʥʘʝʪ ʢʦʤʘʥʜʳ ʜʣʷ ʧʝʨʝʤʝʱʝʥʠʷ ʥʘ ʥʫʞʥʫʶ ʜʦʨʦʞʢʫ ʩ ʧʦʩʣʝʜʫʶʱʠʤ 

ʯʪʝʥʠʝʤ ʠʣʠ ʟʘʧʠʩʴʶ ʜʘʥʥʳʭ. ʇʨʝʠʤʫʱʝʩʪʚʦ ʵʪʦʛʦ ʚ ʪʦʤ, ʯʪʦ ʧʨʦʜʘʚʮʫ 

ʦʧʝʨʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʥʝ ʥʫʞʥʦ ʥʝʩʪʠ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ʟʘ ʧʦʜʜʝʨʞʢʫ ʢʘʞʜʦʛʦ 

ʫʞʝ ʨʘʟʨʘʙʦʪʘʥʥʦʛʦ ʠʣʠ ʨʘʟʨʘʙʘʪʳʚʘʝʤʦʛʦ ʫʩʪʨʦʡʩʪʚʘ. ʀʟʛʦʪʦʚʠʪʝʣʴ 

ʫʩʪʨʦʡʩʪʚʘ ʧʦʩʪʘʚʣʷʝʪ ʜʨʘʡʚʝʨ, ʢʦʪʦʨʳʡ ʚʦ ʚʨʝʤʷ ʵʢʩʧʣʫʘʪʘʮʠʠ ʫʩʪʨʦʡʩʪʚʘ 

ʜʝʡʩʪʚʫʝʪ ʩʦʛʣʘʩʥʦ ʧʨʘʚʠʣʘʤ, ʦʧʠʩʳʚʘʶʱʠʤ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ 

ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʦʡ. 

- ʗʜʨʦ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʦʡ ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʠ ʚʳʧʦʣʥʷʝʪ ʩʘʤʳʝ 
ʚʘʞʥʳʝ ʬʫʥʢʮʠʠ. ʆʥʦ ʫʧʨʘʚʣʷʝʪ ʧʘʤʷʪʴʶ, ʨʝʰʘʝʪ, ʢʘʢʫʶ ʟʘʜʘʯʫ ʚʳʧʦʣʥʷʪʴ 

ʩʣʝʜʫʶʱʝʡ, ʦʙʨʘʙʘʪʳʚʘʝʪ ʨʘʟʣʠʯʥʳʝ ʚʠʜʳ ʚʦʟʤʦʞʥʳʭ ʧʨʝʨʳʚʘʥʠʡ. ʗʜʨʦ 

ʜʦʣʞʥʦ ʚʩʝʛʜʘ ʥʘʭʦʜʠʪʴʩʷ ʚ ʦʧʝʨʘʪʠʚʥʦʡ ʧʘʤʷʪʠ, ʠ ʠʟ-ʟʘ ʝʛʦ ʩʧʝʮʠʬʠʯʝʩʢʦʡ 

ʧʨʠʨʦʜʳ ʦʥʦ ʜʦʣʞʥʦ ʨʘʙʦʪʘʪʴ ʙʝʟ ʟʘʱʠʪʥʳʭ ʤʝʭʘʥʠʟʤʦʚ, ʢʦʪʦʨʳʝ ʦʙʝʨʝʛʘʶʪ 

ʦʪ ʦʰʠʙʦʯʥʳʭ ʢʦʤʘʥʜ ʠʣʠ ʥʝʣʝʛʘʣʴʥʳʭ ʦʙʨʘʱʝʥʠʡ ʢ ʧʘʤʷʪʠ. ʇʦʵʪʦʤʫ ʦʥʦ 

ʜʦʣʞʥʦ ʙʳʪʴ ʢʘʢ ʤʦʞʥʦ ʤʝʥʴʰʝ. 

- ʆʩʪʘʣʴʥʘʷ ʯʘʩʪʴ ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʥʘʤʥʦʛʦ ʙʦʣʴʰʝ, ʯʝʤ 

ʷʜʨʦ. ʆʥʘ ʚʳʧʦʣʥʷʝʪ ʚʩʝ ʦʩʪʘʣʴʥʳʝ ʬʫʥʢʮʠʠ ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ. 

ʅʘʧʨʠʤʝʨ, ʦʥʘ ʚʢʣʶʯʘʝʪ ʬʘʡʣʦʚʫʶ ʩʠʩʪʝʤʫ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʧʘʧʢʘʤʠ ʠ 

ʬʘʡʣʘʤʠ ʥʘ ʜʠʩʢʝ. ʕʪʦʪ ʫʨʦʚʝʥʴ ʩʚʷʟʳʚʘʝʪʩʷ ʩ ʷʜʨʦʤ, ʢʦʛʜʘ ʥʫʞʥʦ 

ʚʳʧʦʣʥʠʪʴ ʦʩʥʦʚʥʳʝ ʜʝʡʩʪʚʠʷ, ʥʘʧʨʠʤʝʨ, ʠʥʠʮʠʘʣʠʟʠʨʦʚʘʪʴ ʦʧʝʨʘʮʠʠ 

ʧʝʨʝʩʳʣʢʠ ʜʘʥʥʳʭ ʢ ʚʥʝʰʥʝʤʫ ʫʩʪʨʦʡʩʪʚʫ. 

- ʀʥʪʝʨʬʝʡʩ ʧʨʠʢʣʘʜʥʦʡ ʧʨʦʛʨʘʤʤʳ, ʠʣʠ API  (application program 

interface) ï ʫʨʦʚʝʥʴ, ʛʜʝ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʝ ʧʨʦʛʨʘʤʤʳ (ʧʨʠʣʦʞʝʥʠʷ) 

ʩʚʷʟʳʚʘʶʪʩʷ ʩ ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʦʡ. ʅʘʧʨʠʤʝʨ, ʧʨʝʜʧʦʣʦʞʠʤ, ʯʪʦ 

ʧʨʠʣʦʞʝʥʠʝ ʚʝʙ-ʥʘʚʠʛʘʪʦʨ ʨʝʰʘʝʪ, ʯʪʦ ʪʨʝʙʫʝʪʩʷ ʙʦʣʴʰʝ ʧʘʤʷʪʠ ʜʣʷ 

ʦʪʦʙʨʘʞʝʥʠʷ ʙʦʣʴʰʦʛʦ ʬʘʡʣʘ ʩ ʠʟʦʙʨʘʞʝʥʠʝʤ. ʆʧʝʨʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ 

ʦʪʚʝʪʩʪʚʝʥʥʘ ʟʘ ʭʨʘʥʝʥʠʝ ʠʥʬʦʨʤʘʮʠʠ ʦ ʧʨʦʛʨʘʤʤʘʭ, ʠʩʧʦʣʴʟʫʶʱʠʭ ʯʘʩʪʠ 

ʧʘʤʷʪʠ ʚ ʣʶʙʦʝ ʚʨʝʤʷ. ʕʪʘ ʠʥʬʦʨʤʘʮʠʷ ʩʢʨʳʪʘ ʚ ʧʨʝʜʝʣʘʭ ʦʧʝʨʘʮʠʦʥʥʦʡ 

ʩʠʩʪʝʤʳ; ʧʨʠʣʦʞʝʥʠʝ ʥʝ ʟʥʘʝʪ ʥʠʯʝʛʦ ʦ ʪʦʤ, ʢʘʢ ʦʨʛʘʥʠʟʦʚʘʥʘ ʠʥʬʦʨʤʘʮʠʷ ʚ 

ʧʘʤʷʪʠ, ʪʘʢ ʢʘʢ ʚ ʵʪʦʤ ʥʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʠ. ʆʧʝʨʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ ʦʧʨʝʜʝʣʷʝʪ 

ʘʙʩʪʨʘʢʮʠʶ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʧʘʤʷʪʴʶ, ʥʘʟʳʚʘʝʤʫʶ ʚʳʟʦʚ API (API call). 

ɺʩʝʤ ʨʘʟʨʘʙʦʪʯʠʢʘʤ ʧʨʠʣʦʞʝʥʠʡ ʥʫʞʥʦ ʟʥʘʪʴ, ʢʘʢʦʡ ʠʥʪʝʨʬʝʡʩ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʧʦʪʨʝʙʦʚʘʪʴ ʙʦʣʴʰʝ ʦʧʝʨʘʪʠʚʥʦʡ ʧʘʤʷʪʠ. ɽʩʣʠ 

ʥʦʚʘʷ ʚʝʨʩʠʷ ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʧʦʜʜʝʨʞʠʚʘʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʨʘʟʣʠʯʥʳʭ 

ʩʧʦʩʦʙʦʚ ʦʨʛʘʥʠʟʘʮʠʠ ʧʘʤʷʪʠ, ʧʨʠʢʣʘʜʥʘʷ ʧʨʦʛʨʘʤʤʘ ʙʫʜʝʪ ʧʨʦʜʦʣʞʘʪʴ 

ʨʘʙʦʪʘʪʴ ʪʘʢʞʝ ʭʦʨʦʰʦ, ʧʦʢʘ ʚʳʟʦʚ API ʦʩʪʘʝʪʩʷ ʪʝʤ ʞʝ. 
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- ɹʠʙʣʠʦʪʝʢʘ ʚʨʝʤʝʥʠ ʚʳʧʦʣʥʝʥʠʷ (ʙʠʙʣʠʦʪʝʢʘ ʧʨʦʛʨʘʤʤ ʵʪʘʧʘ 

ʠʩʧʦʣʥʝʥʠʷ) ï ʢʦʣʣʝʢʮʠʷ ʧʦʜʧʨʦʛʨʘʤʤ, ʦʪ ʢʦʪʦʨʳʭ ʟʘʚʠʩʷʪ ʧʨʠʢʣʘʜʥʳʝ 

ʧʨʦʛʨʘʤʤʳ. ʅʘʧʨʠʤʝʨ, ʝʩʣʠ ʚʳ ʧʠʰʠʪʝ ʧʨʠʣʦʞʝʥʠʝ ʥʘ ʷʟʳʢʝ C ʜʣʷ ʦʪʢʨʳʪʠʷ 

ʬʘʡʣʘ ʠ ʯʪʝʥʠʷ ʜʘʥʥʳʭ ʠʟ ʥʝʛʦ, ʚʳ ʙʫʜʝʪʝ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʚʝ ʩʪʘʥʜʘʨʪʥʳʝ 

ʬʫʥʢʮʠʠ, ʥʘʟʳʚʘʝʤʳʝ fopen ʠ fscanf. ʕʪʠ ʬʫʥʢʮʠʠ ʚʳʙʠʨʘʶʪʩʷ ʠʟ 

ʙʠʙʣʠʦʪʝʢʠ ʧʦʜʧʨʦʛʨʘʤʤ ʚʚʦʜʘ/ʚʳʚʦʜʘ (I/O), ʥʘʟʳʚʘʝʤʦʡ stdio, ʢʦʪʦʨʫʶ 

ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʣʶʙʘʷ ʧʨʦʛʨʘʤʤʘ ʥʘ C. ʆʥʠ ʚʳʧʦʣʥʷʶʪ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʚʳʟʦʚ API, ʯʪʦʙʳ ʦʧʝʨʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ ʜʝʣʘʣʘ ʪʦ, ʯʪʦ 

ʚʘʤ ʥʫʞʥʦ. ɸʙʩʪʨʘʢʮʠʷ Stdio ʦʟʥʘʯʘʝʪ, ʯʪʦ ʚʘʰʘ ʧʨʦʛʨʘʤʤʘ ʥʝ ʟʘʚʠʩʠʪ ʦʪ 

ʥʘʙʦʨʘ ʚʳʟʦʚʦʚ API  , ʧʦʵʪʦʤʫ ʚʳ ʤʦʞʝʪʝ ʚʳʧʦʣʥʷʪʴ ʝʝ ʥʘ ʣʶʙʦʡ ʤʘʰʠʥʝ, 

ʢʦʪʦʨʘʷ ʠʤʝʝʪ ʢʦʤʧʠʣʷʪʦʨ C ʠ ʨʝʘʣʠʟʘʮʠʶ C-ʙʠʙʣʠʦʪʝʢʠ. ɹʦʣʴʰʠʥʩʪʚʦ 

ʧʨʦʛʨʘʤʤ ʠʩʧʦʣʴʟʫʶʪ ʚʦ ʚʨʝʤʷ ʨʘʙʦʪʳ ʧʦʜʧʨʦʛʨʘʤʤʳ ʠʟ ʥʝʩʢʦʣʴʢʠʭ 

ʙʠʙʣʠʦʪʝʢ. ʇʨʠʢʣʘʜʥʦʡ ʩʣʦʡ ï ʧʦʜʧʨʦʛʨʘʤʤʳ, ʢʦʪʦʨʳʝ ʚʳʧʦʣʥʷʶʪ 

ʬʘʢʪʠʯʝʩʢʫʶ ʨʘʙʦʪʫ, ʜʣʷ ʢʦʪʦʨʦʡ ʙʳʣʦ ʩʦʟʜʘʥʦ ʧʨʠʣʦʞʝʥʠʝ.  

- ʋʨʦʚʝʥʴ ʠʥʪʝʨʬʝʡʩʘ ʧʦʣʴʟʦʚʘʪʝʣʷ ʦʪʚʝʪʩʪʚʝʥʝʥ ʟʘ ʢʦʤʤʫʥʠʢʘʮʠʶ 

ʤʝʞʜʫ ʧʨʠʣʦʞʝʥʠʝʤ ʠ ʧʦʣʴʟʦʚʘʪʝʣʝʤ. ʕʪʦ ʦʙʳʯʥʦ GUI (graphical user 

interface ï ʛʨʘʬʠʯʝʩʢʠʡ ʠʥʪʝʨʬʝʡʩ ʧʦʣʴʟʦʚʘʪʝʣʷ), ʩʦʩʪʘʚʣʝʥʥʳʡ ʠʟ ʢʥʦʧʦʢ ʠ 

ʚʩʧʣʳʚʘʶʱʠʭ ʤʝʥʶ. ʇʨʝʜʧʦʣʦʞʠʤ, ʧʦʣʴʟʦʚʘʪʝʣʴ ʭʦʯʝʪ, ʯʪʦʙʳ ʧʨʠʣʦʞʝʥʠʝ 

ʦʪʢʨʳʣʦ ʬʘʡʣ. ɼʣʷ ʵʪʦʛʦ ʪʨʝʙʫʝʪʩʷ ʜʠʘʣʦʛ, ʢʦʪʦʨʳʡ ʦʙʨʘʙʘʪʳʚʘʝʪʩʷ GUI. 

ʉʥʘʯʘʣʘ ʚ ʤʝʥʶ ʌʘʡʣ ʧʦʣʴʟʦʚʘʪʝʣʴ ʥʘʞʠʤʘʝʪ ʆʪʢʨʳʪʴ. ʇʦʷʚʣʷʝʪʩʷ 

ʜʠʘʣʦʛʦʚʦʝ ʦʢʥʦ ʆʪʢʨʳʪʴ ʠ ʧʨʝʜʣʘʛʘʝʪ ʧʦʣʴʟʦʚʘʪʝʣʶ ʚʳʙʨʘʪʴ ʬʘʡʣ. ʂʘʢ 

ʪʦʣʴʢʦ ʧʦʣʴʟʦʚʘʪʝʣʴ ʚʳʙʨʘʣ ʬʘʡʣ, GUI ʧʝʨʝʜʘʝʪ ʟʘʧʨʦʩ ʠ ʠʤʷ ʬʘʡʣʘ ʚ 

ʧʨʠʣʦʞʝʥʠʝ, ʢʦʪʦʨʦʝ ʦʪʢʨʳʚʘʝʪ ʠ ʦʙʨʘʙʘʪʳʚʘʝʪ ʝʛʦ. 

- ʉʢʨʠʧʪʳ (scripts) ʠʣʠ ʤʘʢʨʦʩʳ (macros) ï ʧʦʜʧʨʦʛʨʘʤʤʳ, ʢʦʪʦʨʳʝ 

ʤʥʦʛʠʝ ʧʨʠʣʦʞʝʥʠʷ ʧʦʟʚʦʣʷʶʪ ʩʦʟʜʘʚʘʪʴ ʧʦʣʴʟʦʚʘʪʝʣʷʤ ʠʟ ʥʘʙʦʨʦʚ 

ʚʩʪʨʦʝʥʥʳʭ ʢʦʤʘʥʜ. ʉʢʨʠʧʪʳ ʠ ʤʘʢʨʦʩʳ ʧʦʟʚʦʣʷʶʪ ʧʦʣʴʟʦʚʘʪʝʣʷʤ 

ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʪʴ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʯʘʩʪʦ ʚʳʧʦʣʥʷʝʤʳʭ ʜʝʡʩʪʚʠʡ. 

ʅʘʧʨʠʤʝʨ, ʤʘʢʨʦʩ Microsoft Excel ʤʦʞʝʪ ʦʪʢʨʳʪʴ ʬʘʡʣ, ʢʦʧʠʨʦʚʘʪʴ ʛʨʫʧʧʫ 

ʯʠʩʝʣ ʠʟ ʬʘʡʣʘ ʚ ʵʣʝʢʪʨʦʥʥʫʶ ʪʘʙʣʠʮʫ, ʚʳʧʦʣʥʠʪʴ ʚʳʯʠʩʣʝʥʠʷ ʩ ʥʠʤʠ ʠ 

ʟʘʧʠʩʘʪʴ ʨʝʟʫʣʴʪʘʪʳ ʚ ʜʨʫʛʦʡ ʬʘʡʣ. ɽʩʣʠ ʵʪʠ ʚʳʯʠʩʣʝʥʠʷ ʪʨʝʙʫʶʪʩʷ ʢʘʞʜʳʡ 

ʜʝʥʴ, ʪʦ, ʚʦʟʤʦʞʥʦ, ʙʳʣʦ ʙʳ ʧʦʣʝʟʥʦ ʩʦʙʨʘʪʴ ʚʳʯʠʩʣʝʥʠʷ ʚ ʩʮʝʥʘʨʠʡ, 

ʢʦʪʦʨʳʡ ʤʦʞʥʦ ʚʳʧʦʣʥʠʪʴ ʥʘʞʘʪʠʝʤ ʥʝʩʢʦʣʴʢʠʭ ʢʣʘʚʠʰ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʧʦʣʴʟʦʚʘʪʝʣʴ ʤʦʞʝʪ ʟʘʙʳʪʴ ʦ ʜʝʪʘʣʷʭ. ʉʢʨʠʧʪʳ ʨʘʟʤʝʱʘʶʪʩʷ ʚʳʰʝ ʫʨʦʚʥʷ 

ʧʨʠʣʦʞʝʥʠʡ ʚ ʠʝʨʘʨʭʠʠ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ, ʧʦʪʦʤʫ ʯʪʦ ʦʥʠ 

ʬʦʨʤʠʨʫʶʪʩʷ ʥʘ ʫʨʦʚʥʝ ʢʦʤʘʥʜ ʧʨʠʣʦʞʝʥʠʡ. 

ʂʦʤʧʴʶʪʝʨʥʘʷ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ ʩʝʛʦʜʥʷ ʟʘʚʠʩʠʪ ʦʪ ʩʧʝʮʠʘʣʠʩʪʦʚ ʥʘ 

ʢʘʞʜʦʤ ʠʟ ʚʳʰʝʦʧʠʩʘʥʥʳʭ ʫʨʦʚʥʝʡ. ʅʝʢʦʪʦʨʳʝ ʣʶʜʠ ʟʘʨʘʙʘʪʳʚʘʶʪ ʥʘ 

ʩʦʟʜʘʥʠʠ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ BIOS, ʘ ʜʨʫʛʠʝ ʩʦʩʨʝʜʦʪʦʯʠʚʘʶʪʩʷ ʥʘ 

ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʠ ʪʝʭʥʦʣʦʛʠʠ GUI. ʅʦ ʩʘʤʦʝ ʙʦʣʴʰʦʝ ʯʠʩʣʦ 

ʧʨʦʛʨʘʤʤʠʩʪʦʚ ʥʘʭʦʜʠʪʩʷ ʥʘ ʧʨʠʢʣʘʜʥʦʤ ʫʨʦʚʥʝ, ʧʦʪʦʤʫ ʯʪʦ ʣʶʜʠ ʭʦʪʷʪ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʢʦʤʧʴʶʪʝʨʳ ʜʣʷ ʤʥʦʞʝʩʪʚʘ ʨʘʟʣʠʯʥʳʭ ʟʘʜʘʯ. 
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3.3 ʈʦʣʴ BIOS 

ɹʦʣʴʰʘʷ ʯʘʩʪʴ ʵʪʦʛʦ ʢʫʨʩʘ ʩʚʷʟʘʥʘ ʩ ʚʳʩʰʠʤʠ ʫʨʦʚʥʷʤʠ ʠʝʨʘʨʭʠʠ 

ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ: ʬʘʡʣʦʚʳʤʠ ʩʠʩʪʝʤʘʤʠ, ʦʧʝʨʘʮʠʦʥʥʳʤʠ 

ʩʠʩʪʝʤʘʤʠ ʠ ʧʨʠʣʦʞʝʥʠʷʤʠ. ʅʦ ʚ ʵʪʦʤ ʨʘʟʜʝʣʝ ʤʳ ʨʘʩʩʤʦʪʨʠʤ ʩʘʤʳʡ 

ʥʠʞʥʠʡ ʫʨʦʚʝʥʴ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ï BIOS, ʠʣʠ ʙʘʟʦʚʫʶ ʩʠʩʪʝʤʫ 

ʚʚʦʜʘ/ʚʳʚʦʜʘ. ʋ BIOS ʝʩʪʴ ʪʨʠ ʛʣʘʚʥʳʝ ʬʫʥʢʮʠʠ. ʆʥʘ ʠʥʠʮʠʘʣʠʟʠʨʫʝʪ 

ʘʧʧʘʨʘʪʥʳʝ ʩʨʝʜʩʪʚʘ ʧʨʠ ʚʢʣʶʯʝʥʠʠ ʢʦʤʧʴʶʪʝʨʘ, ʟʘʛʨʫʞʘʝʪ ʦʧʝʨʘʮʠʦʥʥʫʶ 

ʩʠʩʪʝʤʫ ʠ ʦʙʝʩʧʝʯʠʚʘʝʪ ʙʘʟʦʚʫʶ ʧʦʜʜʝʨʞʢʫ ʪʘʢʠʭ ʫʩʪʨʦʡʩʪʚ, ʢʘʢ ʢʣʘʚʠʘʪʫʨʘ, 

ʤʳʰʴ ʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʝ ʧʦʨʪʳ (serial ports). BIOS ʧʨʠʩʫʪʩʪʚʫʝʪ ʚʩʝʛʜʘ, ʥʦ 

ʦʥʘ ʚʠʜʥʘ ʪʦʣʴʢʦ ʧʨʠ ʚʢʣʶʯʝʥʠʠ ʢʦʤʧʴʶʪʝʨʘ, ʜʦ ʪʦʛʦ ʢʘʢ ʦʧʝʨʘʮʠʦʥʥʘʷ 

ʩʠʩʪʝʤʘ ʧʝʨʝʭʚʘʪʠʪ ʫʧʨʘʚʣʝʥʠʝ. 

ʇʨʠ ʚʢʣʶʯʝʥʠʠ ʢʦʤʧʴʶʪʝʨʘ ʚ ʦʧʝʨʘʪʠʚʥʦʡ ʧʘʤʷʪʠ ʥʝʪ ʦʧʝʨʘʮʠʦʥʥʦʡ 

ʩʠʩʪʝʤʳ. ʆʥʘ ʧʫʩʪʘ. (ʅʘʧʦʤʥʠʤ, ʯʪʦ ʦʧʝʨʘʪʠʚʥʘʷ ʧʘʤʷʪʴ (RAM) ï 

ʥʝʧʦʩʪʦʷʥʥʘʷ ʧʘʤʷʪʴ; ʧʨʠ ʚʳʢʣʶʯʝʥʠʠ ʦʥʘ ʪʝʨʷʝʪ ʜʘʥʥʳʝ, ʩʦʭʨʘʥʝʥʥʳʝ ʚ 

ʥʝʡ). BIOS ʜʦʣʞʝʥ ʧʦʩʪʦʷʥʥʦ ʥʘʭʦʜʠʪʴʩʷ ʚ ʧʘʤʷʪʠ ʜʨʫʛʦʛʦ ʨʦʜʘ ʜʣʷ 

ʚʳʧʦʣʥʝʥʠʷ ʩʚʦʝʡ ʬʫʥʢʮʠʠ. ʇʦʵʪʦʤʫ BIOS ʧʦʩʪʦʷʥʥʦ ʥʘʭʦʜʠʪʩʷ ʥʘ ʯʠʧʝ 

ROM  (ʇɿʋ) ʥʘ ʤʘʪʝʨʠʥʩʢʦʡ ʧʣʘʪʝ. ROM ï ʧʦʩʪʦʷʥʥʘʷ ʧʘʤʷʪʴ; ʦʥʘ ʩʦʭʨʘʥʷʝʪ 

ʜʘʥʥʳʝ ʧʨʠ ʚʳʢʣʶʯʝʥʠʠ ʧʠʪʘʥʠʷ. ʇʨʠ ʚʢʣʶʯʝʥʠʠ ʧʨʦʮʝʩʩʦʨ ʘʚʪʦʤʘʪʠʯʝʩʢʠ 

ʟʘʧʫʩʢʘʝʪ ʚʳʧʦʣʥʝʥʠʝ ʢʦʤʘʥʜ ʠʟ ROM. ʊʘʢ ʢʘʢ  OM ʙʦʣʝʝ ʤʝʜʣʝʥʥʳʡ ʪʠʧ 

ʧʘʤʷʪʠ, ʯʝʤ ʦʧʝʨʘʪʠʚʥʘʷ ʧʘʤʷʪʴ, BIOS ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʠʩʪʝʤ ʩʨʘʟʫ ʢʦʧʠʨʫʝʪ 

ʩʝʙʷ ʠʟ ROM ʚ RAM. ɿʘʪʝʤ BIOS ʜʘʝʪ ʢʦʤʘʥʜʫ ʧʨʦʮʝʩʩʦʨʫ ʙʨʘʪʴ ʚʩʝ 

ʜʘʣʴʥʝʡʰʠʝ ʢʦʤʘʥʜʳ ʠʟ RAM. 

ɼʨʫʛʦʡ ʩʧʝʮʠʘʣʴʥʳʡ ʚʠʜ ʧʘʤʷʪʠ, ʠʩʧʦʣʴʟʫʝʤʳʡ BIOS ï ʧʘʤʷʪʴ CMOS. 

CMOS (ʢʦʤʧʣʠʤʝʥʪʘʨʥʳʡ ʤʝʪʘʣʣʦ-ʦʢʩʠʜʥʳʡ ʧʦʣʫʧʨʦʚʦʜʥʠʢ) ï ʪʝʭʥʦʣʦʛʠʷ 

ʯʠʧʘ, ʢʦʪʦʨʘʷ ʪʨʝʙʫʝʪ ʦʯʝʥʴ ʤʘʣʦ ʵʥʝʨʛʠʠ. ʅʝʙʦʣʴʰʘʷ ʧʘʤʷʪʴ CMOS, ʯʘʩʪʦ 

ʚʩʝʛʦ ʣʠʰʴ ʦʙʲʝʤʦʤ 64 ʙʘʡʪʘ, ʨʘʟʤʝʱʝʥʘ ʥʘ ʤʘʪʝʨʠʥʩʢʦʡ (ʩʠʩʪʝʤʥʦʡ) ʧʣʘʪʝ 

ʜʣʷ ʩʦʭʨʘʥʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ BIOS, ʫʧʨʘʚʣʷʶʱʠʭ ʨʘʙʦʪʦʡ ʘʧʧʘʨʘʪʥʳʭ 

ʩʨʝʜʩʪʚ. ʅʘʧʨʠʤʝʨ, ʩʫʱʝʩʪʚʫʝʪ ʧʘʨʘʤʝʪʨ, ʫʧʨʘʚʣʷʶʱʠʡ ʚʨʝʤʝʥʝʤ ʦʧʝʨʘʮʠʡ 

ʚʳʙʦʨʢʠ ʦʧʝʨʘʪʠʚʥʦʡ ʧʘʤʷʪʠ. ɽʩʣʠ ʚʳ ʧʦʢʫʧʘʝʪʝ ʙʦʣʝʝ ʙʳʩʪʨʳʝ ʯʠʧʳ 

DRAM ʜʣʷ ʚʘʰʝʡ ʦʧʝʨʘʪʠʚʥʦʡ ʧʘʤʷʪʠ, ʚʳ ʤʦʞʝʪʝ ʠʟʤʝʥʠʪʴ ʧʘʨʘʤʝʪʨʳ 

BIOS, ʯʪʦʙʳ ʜʠʩʧʝʪʯʝʨ ʰʠʥʳ ʧʘʤʷʪʠ ʧʦʣʴʟʦʚʘʣʩʷ ʥʘʠʚʳʩʰʝʡ ʩʢʦʨʦʩʪʴʶ 

DRAM. ʇʘʤʷʪʴ CMOS ʥʝʧʦʩʪʦʷʥʥʘ, ʥʦ ʝʝ ʩʦʜʝʨʞʠʤʦʝ ʧʦʩʣʝ ʚʳʢʣʶʯʝʥʠʷ 

ʢʦʤʧʴʶʪʝʨʘ ʩʦʭʨʘʥʷʝʪ ʤʘʣʝʥʴʢʘʷ ʙʘʪʘʨʝʡʢʘ ʥʘ ʤʘʪʝʨʠʥʩʢʦʡ ʧʣʘʪʝ. 

ʇʦʩʢʦʣʴʢʫ ʙʘʪʘʨʝʡʢʫ ʧʦʜʟʘʨʷʞʘʝʪ ʤʘʪʝʨʠʥʩʢʘʷ ʧʣʘʪʘ, ʦʥʘ ʤʦʞʝʪ ʩʣʫʞʠʪʴ 

ʤʥʦʛʦ ʣʝʪ; ʦʜʥʘʢʦ, ʝʩʣʠ ʦʥʘ ʙʫʜʝʪ ʦʪʢʣʶʯʝʥʘ, BIOS ʚʝʨʥʝʪʩʷ ʢ ʧʘʨʘʤʝʪʨʘʤ, 

ʠʩʧʦʣʴʟʫʝʤʳʤ ʧʦ ʫʤʦʣʯʘʥʠʶ. ʇʦʵʪʦʤʫ, ʚʘʞʥʦ, ʯʪʦʙʳ CMOS ʠʤʝʣʘ ʥʠʟʢʦʝ 

ʵʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʝ. ɻʣʘʚʥʳʡ ʥʝʜʦʩʪʘʪʦʢ ʪʝʭʥʦʣʦʛʠʠ CMOS ʟʘʢʣʶʯʘʝʪʩʷ ʚ 

ʪʦʤ, ʯʪʦ ʦʥʘ ʙʦʣʝʝ ʤʝʜʣʝʥʥʘʷ, ʯʝʤ ʨʝʛʫʣʷʨʥʘʷ DRAM, ʥʦ ʵʪʦ ʥʝ ʠʤʝʝʪ 

ʟʥʘʯʝʥʠʷ, ʝʩʣʠ ʧʘʤʷʪʴ ʠʩʧʦʣʴʟʫʝʪʩʷ ʪʦʣʴʢʦ ʜʣʷ ʥʘʩʪʨʦʡʢʠ ʧʘʨʘʤʝʪʨʦʚ BIOS, 

ʧʦʩʢʦʣʴʢʫ ʩʦʜʝʨʞʠʤʦʝ ʥʫʞʥʦ ʪʦʣʴʢʦ ʚʦ ʚʨʝʤʷ ʟʘʧʫʩʢʘ ʩʠʩʪʝʤʳ. 

ʇʨʠ ʚʢʣʶʯʝʥʠʠ ʧʠʪʘʥʠʷ ʩʠʩʪʝʤʳ ʥʘʯʠʥʘʝʪ ʚʳʧʦʣʥʷʪʴʩʷ BIOS, BIOS 

ʠʥʠʮʠʘʣʠʟʠʨʫʝʪ POST (Power-On Self Test) ï ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʢʦʤʘʥʜ 

ʩʘʤʦʪʝʩʪʠʨʦʚʘʥʠʷ ʧʨʠ ʚʢʣʶʯʝʥʠʠ ʧʠʪʘʥʠʷ. ɼʣʷ ʥʘʯʘʣʘ ʟʘʧʫʩʢʘʝʪʩʷ 
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ʚʠʜʝʦʢʘʨʪʘ (ʚʳ ʙʫʜʝʪʝ ʚʠʜʝʪʴ ʤʝʣʴʢʘʥʠʝ ʵʢʨʘʥʘ), ʦʪʦʙʨʘʞʘʝʪʩʷ ʦʩʥʦʚʥʘʷ 

ʠʥʬʦʨʤʘʮʠʷ ʦ ʪʠʧʝ ʫʩʪʘʥʦʚʣʝʥʥʦʡ ʚʠʜʝʦʢʘʨʪʳ, ʠʤʝʥʠ ʠʟʛʦʪʦʚʠʪʝʣʷ ʠ ʚʝʨʩʠʠ 

BIOS. ɿʘʪʝʤ ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʦʣʠʯʝʩʪʚʦ DRAM, ʫʩʪʘʥʦʚʣʝʥʥʦʡ ʚ ʩʠʩʪʝʤʝ, ʠ 

ʤʦʞʝʪ ʚʳʧʦʣʥʷʪʴʩʷ ʪʝʩʪʠʨʦʚʘʥʠʝ ʧʘʤʷʪʠ. ɺ ʣʶʙʦʤ ʩʣʫʯʘʝ, ʪʝʩʪʠʨʦʚʘʥʠʝʤ 

ʫʧʨʘʚʣʷʶʪ ʧʘʨʘʤʝʪʨʳ BIOS. ʅʘ ʩʠʩʪʝʤʘʭ ʩ ʙʦʣʴʰʠʤ ʦʙʲʝʤʦʤ ʧʘʤʷʪʠ 

ʦʪʢʣʶʯʝʥʠʝ ʪʝʩʪʠʨʦʚʘʥʠʷ ʧʘʤʷʪʠ ʧʦʟʚʦʣʷʝʪ ʢʦʤʧʴʶʪʝʨʫ ʙʳʩʪʨʝʝ 

ʟʘʛʨʫʟʠʪʴʩʷ. ʂʦʥʬʠʛʫʨʘʮʠʷ ʧʘʤʷʪʠ ʠ ʨʝʟʫʣʴʪʘʪʳ ʪʝʩʪʘ ʦʪʦʙʨʘʞʘʶʪʩʷ ʥʘ 

ʤʦʥʠʪʦʨʝ. ɿʘʪʝʤ, ʧʦʩʣʝ ʦʧʨʝʜʝʣʝʥʠʷ ʧʣʘʪ ʨʘʩʰʠʨʝʥʠʷ ʠ ʘʜʘʧʪʝʨʦʚ, BIOS 

ʠʥʠʮʠʘʣʠʟʠʨʫʝʪ ʵʪʠ ʧʣʘʪʳ ʠ ʘʜʘʧʪʝʨʳ. ɺ ʟʘʢʣʶʯʝʥʠʠ POST-

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ BIOS ʦʪʦʙʨʘʞʘʝʪ ʠʥʬʦʨʤʘʮʠʶ ʦ ʩʠʩʪʝʤʥʦʡ 

ʢʦʥʬʠʛʫʨʘʮʠʠ, ʥʘʧʨʠʤʝʨ, ʪʠʧ ʫʩʪʘʥʦʚʣʝʥʥʦʛʦ ʧʨʦʮʝʩʩʦʨʘ, ʠʥʬʦʨʤʘʮʠʶ ʦ 

ʢʵʰ-ʧʘʤʷʪʠ, ʪʠʧʳ ʢʘʞʜʦʛʦ ʠʟ ʥʘʡʜʝʥʥʳʭ ʜʠʩʢʦʚʦʜʦʚ, ʘʜʨʝʩʘ ʚʩʝʭ ʩʝʨʠʡʥʳʭ 

ʠ ʧʘʨʘʣʣʝʣʴʥʳʭ ʧʦʨʪʦʚ ʠ ʩʧʠʩʦʢ ʜʨʫʛʠʭ ʥʘʡʜʝʥʥʳʭ ʧʣʘʪ ʨʘʩʰʠʨʝʥʠʷ. 

ʂʘʢ ʪʦʣʴʢʦ POST-ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʟʘʚʝʨʰʝʥʘ, ʩʣʝʜʫʶʱʘʷ ʟʘʜʘʯʘ 

BIOS ï ʟʘʛʨʫʟʠʪʴ ʧʨʦʛʨʘʤʤʫ, ʢʦʪʦʨʘʷ ʟʘʧʫʩʪʠʪ ʦʧʝʨʘʮʠʦʥʥʫʶ ʩʠʩʪʝʤʫ. ɼʣʷ 

ʵʪʦʛʦ BIOS ʜʦʣʞʥʘ ʠʤʝʪʴ ʠʥʬʦʨʤʘʮʠʶ ʦ ʜʠʩʢʦʚʦʜʘʭ, ʯʪʦʙʳ ʧʨʦʯʠʪʘʪʴ 

ʧʦʨʮʠʶ ʜʘʥʥʳʭ, ʥʘʟʳʚʘʝʤʳʭ ʦʩʥʦʚʥʦʡ ʟʘʛʨʫʟʦʯʥʦʡ ʟʘʧʠʩʴʶ (Master Boot 

Record) ʠʣʠ MBR. ʕʪʦ ʧʝʨʚʳʡ ʩʝʢʪʦʨ ʧʝʨʚʦʡ ʜʦʨʦʞʢʠ ʜʠʩʢʘ. ʇʨʦʛʨʘʤʤʘ 

MBR ʟʘʛʨʫʞʘʝʪ ʦʧʝʨʘʮʠʦʥʥʫʶ ʩʠʩʪʝʤʫ ʠ ʟʘʧʫʩʢʘʝʪ ʝʝ. 

ɺʦʟʤʦʞʥʦ, ʚ ʩʠʩʪʝʤʝ ʥʝʩʢʦʣʴʢʦ ʜʠʩʢʦʚʦʜʦʚ, ʩ ʢʦʪʦʨʳʭ ʚʦʟʤʦʞʥʘ 

ʟʘʛʨʫʟʢʘ ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ. ʂʘʢʠʝ ʠʟ ʥʠʭ ʥʫʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ? BIOS 

ʩʣʝʜʫʝʪ ʧʦʨʷʜʢʫ ʧʦʠʩʢʘ (search order), ʯʪʦʙʳ ʥʘʡʪʠ ʦʧʝʨʘʮʠʦʥʥʫʶ ʩʠʩʪʝʤʫ 

ʜʣʷ ʟʘʛʨʫʟʢʠ. ʅʘʯʠʥʘʝʪʩʷ ʧʦʠʩʢ ʩ ʫʩʪʨʦʡʩʪʚʘ ʩ ʠʤʝʥʝʤ A. ɽʩʣʠ ʥʝʪ ʥʠʢʘʢʦʛʦ 

ʜʠʩʢʘ ʚ ʵʪʦʤ ʫʩʪʨʦʡʩʪʚʝ ʠʣʠ ʝʩʣʠ ʦʥ ʥʝ ʩʦʜʝʨʞʠʪ ʦʩʥʦʚʥʫʶ ʟʘʛʨʫʟʦʯʥʫʶ 

ʟʘʧʠʩʴ, ʪʦ ʧʨʦʠʩʭʦʜʠʪ ʦʙʨʘʱʝʥʠʝ ʢ B (ʚʪʦʨʦʡ ʜʠʩʢʦʚʦʜ), ʝʩʣʠ ʦʥ ʩʫʱʝʩʪʚʫʝʪ. 

ɽʩʣʠ ʠ ʵʪʦ ʥʝʫʜʘʯʥʦ, ʪʦ ʧʝʨʝʤʝʱʘʝʪʩʷ ʢ ʫʩʪʨʦʡʩʪʚʫ C, ʢʦʪʦʨʦʝ ʷʚʣʷʝʪʩʷ 

ʦʙʳʯʥʦ ʦʩʥʦʚʥʳʤ ʞʝʩʪʢʠʤ ʜʠʩʢʦʤ, ʠ ʠʱʝʪ ʦʩʥʦʚʥʫʶ ʟʘʛʨʫʟʦʯʥʫʶ ʟʘʧʠʩʴ 

ʪʘʤ. ʀ ʪʘʢ ʜʘʣʝʝ. 

ʇʝʨʚʘʷ ʧʨʦʚʝʨʢʘ floppy-ʜʠʩʢʦʚʦʜʘ A ʦʯʝʥʴ ʧʦʣʝʟʥʘ, ʧʦʪʦʤʫ ʯʪʦ ʚ 

ʦʪʣʠʯʠʝ ʦʪ ʞʝʩʪʢʦʛʦ ʜʠʩʢʘ, ʜʠʩʢʝʪʘ ï ʩʤʝʥʥʦʝ ʩʨʝʜʩʪʚʦ. ʊʘʢ, ʝʩʣʠ ʚʳ ʥʝ 

ʭʦʪʠʪʝ ʟʘʛʨʫʞʘʪʴ ʦʧʝʨʘʮʠʦʥʥʫʶ ʩʠʩʪʝʤʫ ʩ ʞʝʩʪʢʦʛʦ ʜʠʩʢʘ, ʚʘʤ ʥʫʞʥʦ 

ʚʩʪʘʚʠʪʴ ʟʘʛʨʫʟʦʯʥʳʡ ʜʠʩʢ ʚ ʫʩʪʨʦʡʩʪʚʦ A, ʠ ʢʦʤʧʴʶʪʝʨ ʟʘʛʨʫʟʠʪʩʷ ʦʪʪʫʜʘ. 

ɿʘʛʨʫʟʦʯʥʳʡ ʜʠʩʢ ï ʜʠʩʢʝʪʘ, ʢʦʪʦʨʘʷ ʩʦʜʝʨʞʠʪ ʩʘʤʦʟʘʛʨʫʟʦʯʥʫʶ ʢʦʧʠʶ 

ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ. ɽʩʣʠ ʚʝʨʩʠʷ ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʥʘ ʞʝʩʪʢʦʤ 

ʜʠʩʢʝ ʠʩʧʦʨʯʝʥʘ, ʪʦ ʤʦʞʥʦ ʩʥʦʚʘ ʟʘʧʫʩʪʠʪʴ ʩʠʩʪʝʤʫ, ʠʩʧʦʣʴʟʫʷ ʟʘʛʨʫʟʦʯʥʳʡ 

ʜʠʩʢ. ɿʘʪʝʤ ʚʳ ʤʦʞʝʪʝ ʚʦʩʩʪʘʥʦʚʠʪʴ ʧʦʚʨʝʞʜʝʥʥʳʝ ʜʘʥʥʳʝ ʥʘ ʞʝʩʪʢʦʤ 

ʜʠʩʢʝ. 
ʇʨʠʤʝʯʘʥʠʝ ʧʝʨʝʚʦʜʯʠʢʘ. ɺ ʩʦʚʨʝʤʝʥʥʳʭ ʢʦʤʧʴʶʪʝʨʘʭ ʜʠʩʢʝʪʳ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ 

ʠʩʧʦʣʴʟʫʶʪʩʷ. ɺʤʝʩʪʦ ʥʠʭ ʧʨʠʤʝʥʷʶʪʩʷ ʢʦʤʧʘʢʪ-ʜʠʩʢʠ CD ʠ DVD, ʘ ʪʘʢʞʝ usb flash 

drive. ɺ ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ ʟʘʛʨʫʟʢʘ ʧʨʦʠʟʚʦʜʠʪʩʷ ʩ ʩʝʨʚʝʨʘ ʧʦ ʣʦʢʘʣʴʥʦʡ ʩʝʪʠ. 

ʂʦʤʧʴʶʪʝʨ, ʟʘʛʨʫʞʝʥʥʳʡ ʩ floppy-ʜʠʩʢʘ, CD ʠʣʠ DVD ʥʝ ʤʦʞʝʪ ʙʳʪʴ 

ʧʦʣʥʦʩʪʴʶ ʙʝʟʦʧʘʩʝʥ. ʌʘʡʣʳ ʦʙʳʯʥʦ ʟʘʱʠʱʝʥʳ ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʦʡ, 

ʯʪʦʙʳ ʦʛʨʘʥʠʯʠʪʴ ʜʦʩʪʫʧ ʢ ʥʠʤ ʜʨʫʛʠʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ. ʅʦ ʝʩʣʠ ʢʪʦ-ʥʠʙʫʜʴ 



74 

 

ʚʩʪʘʚʠʪ ʟʘʛʨʫʟʦʯʥʳʡ ʜʠʩʢ ʚ ʜʠʩʢʦʚʦʜ, ʦʥ ʩʤʦʞʝʪ ʟʘʛʨʫʟʠʪʴ ʩʚʦʶ 

ʩʦʙʩʪʚʝʥʥʫʶ ʚʝʨʩʠʶ ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʠ ʧʨʦʠʛʥʦʨʠʨʦʚʘʪʴ ʟʘʧʨʝʪ 

ʜʦʩʪʫʧʘ ʢʦ ʚʩʝʤʫ ʞʝʩʪʢʦʤʫ ʜʠʩʢʫ. ɻʘʨʘʥʪʠʨʦʚʘʥʥʘʷ ʟʘʱʠʪʘ ʧʨʦʪʠʚ ʵʪʦʛʦ 

ʚʠʜʘ ʥʘʧʘʜʝʥʠʷ ï ʢʦʜʠʨʦʚʘʪʴ ʜʠʩʢ. ɼʨʫʛʦʡ ʨʠʩʢ, ʩʚʷʟʘʥʥʳʡ ʩ ʟʘʛʨʫʟʦʯʥʳʤʠ 

ʜʠʩʢʘʤʠ ï ʚʠʨʫʩʳ MBR. ʕʪʠ ʚʠʨʫʩʳ ʞʠʚʫʪ ʚ ʦʩʥʦʚʥʦʡ ʟʘʛʨʫʟʦʯʥʦʡ ʟʘʧʠʩʠ 

ʜʠʩʢʘ. ɽʩʣʠ ʢʪʦ-ʥʠʙʫʜʴ ʚʩʪʘʚʣʷʝʪ ʟʘʨʘʞʝʥʥʫʶ ʜʠʩʢʝʪʫ ʠʣʠ ʜʠʩʢ ʚ ʫʩʪʨʦʡʩʪʚʦ 

ʯʪʝʥʠʷ ʜʠʩʢʦʚ, ʪʦ ʧʦʩʣʝ ʟʘʛʨʫʟʢʠ ʩʠʩʪʝʤʳ ʚʠʨʫʩ ʤʦʞʝʪ ʟʘʨʘʟʠʪʴ ʞʝʩʪʢʠʡ 

ʜʠʩʢ. 

ʅʝʢʦʪʦʨʳʝ BIOS ʧʦʟʚʦʣʷʶʪ ʠʟʤʝʥʠʪʴ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʟʘʛʨʫʟʢʠ. ʕʪʦ 

ʧʦʣʝʟʥʦ, ʝʩʣʠ ʚʳ ʭʦʪʠʪʝ ʧʦ ʫʤʦʣʯʘʥʠʶ ʟʘʛʨʫʟʠʪʴ ʩʠʩʪʝʤʫ ʩ CD-ROM, DVD-

ROM ʠʣʠ c ʩʝʨʚʝʨʘ ʣʦʢʘʣʴʥʦʡ ʩʝʪʠ ʚʤʝʩʪʦ ʞʝʩʪʢʦʛʦ ʜʠʩʢʘ. ɺʳ ʤʦʞʝʪʝ ʪʘʢʞʝ 

ʦʪʢʣʶʯʠʪʴ ʟʘʛʨʫʟʢʫ ʩ floppy-ʜʠʩʢʘ ʠʣʠ c CD, DVD, ʝʩʣʠ ʟʘʙʦʪʠʪʝʩʴ ʦ ʟʘʱʠʪʝ. 

ɼʣʷ ʠʟʤʝʥʝʥʠʷ ʫʩʪʘʥʦʚʦʢ BIOS ʚʘʤ ʥʫʞʥʦ ʟʘʧʫʩʪʠʪʴ ʧʨʦʛʨʘʤʤʫ BIOS 

Setup ʚ ʭʦʜʝ ʟʘʛʨʫʟʢʠ, ʥʘʞʠʤʘʷ ʦʧʨʝʜʝʣʝʥʥʫʶ ʢʣʘʚʠʰʫ ʠʣʠ ʠʭ ʢʦʤʙʠʥʘʮʠʶ, 

ʥʘʧʨʠʤʝʨ, F2, F8, CTRL/F8 ʠ ʪ.ʧ. ʅʘʯʘʣʴʥʦʝ ʩʦʦʙʱʝʥʠʝ BIOS ʫʢʘʞʝʪ, ʢʘʢʫʶ 

ʢʣʘʚʠʰʫ ʥʘʞʠʤʘʪʴ. ʇʨʦʛʨʘʤʤʘ ʟʘʛʨʫʟʢʠ BIOS setup ʧʦʢʘʞʝʪ ʪʝʢʫʱʠʝ 

ʫʩʪʘʥʦʚʢʠ BIOS ʠ ʧʦʟʚʦʣʠʪ ʠʟʤʝʥʠʪʴ ʠʭ. ʅʦʚʳʝ ʫʩʪʘʥʦʚʢʠ ʩʦʭʨʘʥʷʶʪʩʷ ʚ 

CMOS-ʧʘʤʷʪʠ ʠ ʙʫʜʫʪ ʜʝʡʩʪʚʦʚʘʪʴ ʜʦ ʩʣʝʜʫʶʱʝʡ ʟʘʛʨʫʟʢʠ ʩʠʩʪʝʤʳ. 

ʋʩʪʘʥʦʚʢʠ ʥʫʞʥʦ ʤʝʥʷʪʴ ʚʥʠʤʘʪʝʣʴʥʦ, ʪʘʢ ʢʘʢ ʥʝʧʨʘʚʠʣʴʥʳʝ ʫʩʪʘʥʦʚʢʠ 

ʤʦʛʫʪ ʧʨʠʚʝʩʪʠ ʢ ʥʝʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ ʢʦʤʧʴʶʪʝʨʘ. 

ɺʳ ʤʦʞʝʪʝ ʙʦʣʴʰʝ ʫʟʥʘʪʴ ʦ BIOS ʠʟ BIOS entry in the PC Guide. ɽʩʣʠ ʚʳ 

ʧʣʘʥʠʨʫʝʪʝ ʤʝʥʷʪʴ ʫʩʪʘʥʦʚʢʠ BIOS, ʪʦ ʩʥʘʯʘʣʘ ʯʠʪʘʡʪʝ BIOS Survival Guide. 

 

3.4 ʋʧʨʘʚʣʝʥʠʝ ʧʨʦʮʝʩʩʘʤʠ 

ɼʨʫʛʘʷ ʬʫʥʢʮʠʷ ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ï ʧʦʜʜʝʨʞʠʚʘʪʴ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʚʩʝʭ ʧʨʦʮʝʩʩʦʚ, ʚʳʧʦʣʥʷʶʱʠʭʩʷ ʚ ʥʘʩʪʦʷʱʠʡ ʤʦʤʝʥʪ, 

ʦʙʝʩʧʝʯʠʚʘʷ ʢʘʞʜʦʤʫ ʚʳʧʦʣʥʝʥʠʝ ʩ ʨʘʟʫʤʥʦʡ ʯʘʩʪʦʪʦʡ. ʇʨʦʮʝʩʩ ï ʯʘʩʪʥʳʡ 

ʩʣʫʯʘʡ ʧʨʦʛʨʘʤʤʳ. ʆʥ ʚʢʣʶʯʘʝʪ ʥʝʢʦʪʦʨʳʡ ʥʘʙʦʨ ʩʪʨʘʥʠʮ ʧʘʤʷʪʠ, ʥʘʙʦʨ 

ʜʝʩʢʨʠʧʪʦʨʦʚ (ʦʧʠʩʘʪʝʣʝʡ) ʦʪʢʨʳʪʳʭ ʬʘʡʣʦʚ (ʝʩʣʠ ʵʪʦ ʧʨʦʮʝʩʩ ʚʚʦʜʘ/ʚʳʚʦʜʘ 

(I/O)), ʠʜʝʥʪʠʬʠʢʘʪʦʨ ʧʨʦʮʝʩʩʘ (ID) ʠ ʜʨʫʛʠʝ. ʗʜʨʦ ʧʦʜʜʝʨʞʠʚʘʝʪ ʩʧʠʩʦʢ 

ʚʩʝʭ ʧʨʦʮʝʩʩʦʚ ʚ ʩʠʩʪʝʤʝ. ʕʪʦ ʧʨʦʛʨʘʤʤʳ, ʟʘʧʫʱʝʥʥʳʝ ʧʦʣʴʟʦʚʘʪʝʣʝʤ, 

ʨʘʟʣʠʯʥʳʝ ʧʨʦʛʨʘʤʤʳ, ʚʳʧʦʣʥʷʶʱʠʝ ʬʫʥʢʮʠʠ ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʟʘ 

ʧʨʝʜʝʣʘʤʠ ʷʜʨʘ, ʪʘʢʠʝ ʢʘʢ ʧʝʯʘʪʴ ʠ ʩʝʪʝʚʘʷ ʧʦʜʜʝʨʞʢʘ. ʂʘʞʜʳʡ ʧʨʦʮʝʩʩ 

ʤʦʞʝʪ ʙʳʪʴ ʚ ʦʜʥʦʤ ʠʟ ʩʦʩʪʦʷʥʠʡ: ʨʘʙʦʪʘʶʱʠʡ (ʟʘʧʫʱʝʥʥʳʡ), 

ʨʘʙʦʪʦʩʧʦʩʦʙʥʳʡ ʠʣʠ ʟʘʙʣʦʢʠʨʦʚʘʥʥʳʡ. ʊʦʣʴʢʦ ʦʜʠʥ ʧʨʦʮʝʩʩ ʥʘ ʎʇ 

ʤʦʞʝʪ ʬʘʢʪʠʯʝʩʢʠ ʨʘʙʦʪʘʪʴ ʚ ʦʜʠʥ ʤʦʤʝʥʪ, ʭʦʪʷ ʣʶʙʦʝ ʯʠʩʣʦ ʤʦʞʝʪ ʙʳʪʴ 

ʨʘʙʦʪʦʩʧʦʩʦʙʥʳʤ. ɿʘʙʣʦʢʠʨʦʚʘʥʥʳʡ ʧʨʦʮʝʩʩ ï ʪʦʪ, ʢʦʪʦʨʳʡ ʜʦʞʠʜʘʝʪʩʷ 

ʥʝʢʦʪʦʨʦʛʦ ʩʦʙʳʪʠʷ. ʅʘʧʨʠʤʝʨ, ʧʨʦʛʨʘʤʤʘ ʙʫʬʝʨʠʟʘʮʠʠ ʧʝʯʘʪʠ 

ʟʘʙʣʦʢʠʨʦʚʘʥʘ ʙʦʣʴʰʫʶ ʯʘʩʪʴ ʚʨʝʤʝʥʠ ʠ ʩʪʘʥʦʚʠʪʩʷ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʡ, ʢʦʛʜʘ 

ʧʦʣʴʟʦʚʘʪʝʣʴ ʚʳʙʠʨʘʝʪ ʢʦʤʘʥʜʫ ʇʝʯʘʪ,ɹ ʘʢʪʠʚʠʟʠʨʫʷ ʧʨʦʮʝʩʩ. 

ɺ ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʝ Windows ʧʨʠ ʚʳʟʦʚʝ ʤʝʥʝʜʞʝʨʘ ʟʘʜʘʯ (Task 

Manager) ʤʦʞʥʦ ʫʚʠʜʝʪʴ ʩʧʠʩʦʢ ʪʝʢʫʱʠʭ ʟʘʜʘʥʠʡ. ɿʘʜʘʥʠʝ ʚ Windows ï ʵʪʦ 
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ʧʨʠʣʦʞʝʥʠʝ, ʟʘʧʫʱʝʥʥʦʝ ʧʦʣʴʟʦʚʘʪʝʣʝʤ, ʧʦʷʚʣʷʶʱʝʝʩʷ ʚ ʧʘʥʝʣʠ ʧʨʦʮʝʩʩʦʚ. 

ɿʘʜʘʥʠʝ ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʳʧʦʣʥʝʥʠʝ ʦʜʥʦʛʦ ʠʣʠ ʙʦʣʝʝ ʧʨʦʮʝʩʩʦʚ. ɺ 

ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʝ UNIX ʢʦʤʘʥʜʳ ps ʠ top ʦʪʦʙʨʘʞʘʶʪ ʠʥʬʦʨʤʘʮʠʶ ʦ 

ʧʨʦʮʝʩʩʘʭ. 

ʗʜʨʦ ʧʦʜʜʝʨʞʠʚʘʝʪ ʦʯʝʨʝʜʴ (ʪʘʢʞʝ ʥʘʟʳʚʘʝʪʩʷ ʦʯʝʨʝʜʴʶ ʟʘʜʘʯ ʠʣʠ 

ʧʨʦʮʝʩʩʦʚ) ʥʘ ʚʳʧʦʣʥʝʥʠʝ. ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʩʦʟʜʘʪʴ ʠʣʣʶʟʠʶ, ʯʪʦ ʚʩʝ 

ʧʨʦʮʝʩʩʳ ʚʳʧʦʣʥʷʶʪʩʷ ʦʜʥʦʚʨʝʤʝʥʥʦ, ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʨʠʦʨʠʪʝʪʥʘʷ 

ʤʥʦʛʦʟʘʜʘʯʥʦʩʪʴ. ʇʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʨʫʛʠʤʠ ʚʠʜʘʤʠ ʤʥʦʛʦʟʘʜʘʯʥʦʩʪʠ, 

ʧʨʠʦʨʠʪʝʪʥʘʷ ʤʥʦʛʦʟʘʜʘʯʥʦʩʪʴ ʩʦʟʜʘʝʪ ʣʫʯʰʫʶ ʠʣʣʶʟʠʶ, ʯʝʤ ʦʩʪʘʣʴʥʳʝ. 

ʊʨʶʢ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʥʘʣʠʯʠʠ ʯʘʩʦʚ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ 

ʨʝʛʫʣʷʨʥʦ ʛʝʥʝʨʠʨʦʚʘʪʴ ʧʨʝʨʳʚʘʥʠʷ. ʇʨʝʨʳʚʘʥʠʷ ʧʦ ʪʘʡʤʝʨʫ ʧʨʝʜʦʩʪʘʚʣʷʶʪ 

ʷʜʨʫ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʩʤʦʪʨʝʪʴ ʥʘ ʦʯʝʨʝʜʴ ʟʘʧʫʩʢʘ ʠ ʫʚʠʜʝʪʴ, ʤʦʞʥʦ ʣʠ ʢʘʢʦʡ-

ʪʦ ʧʨʦʮʝʩʩ ʟʘʧʫʩʪʠʪʴ ʧʨʷʤʦ ʩʝʡʯʘʩ. ɽʩʣʠ ʦʪʚʝʪ ï ʜʘ, ʪʦ ʧʨʦʮʝʩʩ, 

ʚʳʧʦʣʥʷʝʤʳʡ ʚ ʜʘʥʥʳʡ ʤʦʤʝʥʪ, ʚʳʛʨʫʞʘʝʪʩʷ. ʈʘʥʛ ʝʛʦ ʩʦʩʪʦʷʥʠʷ 

ʧʦʥʠʞʘʝʪʩʷ ʦʪ ʟʘʧʫʱʝʥʥʦʛʦ ʢ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʤʫ, ʵʪʘʧ ʝʛʦ ʚʳʧʦʣʥʝʥʠʷ 

ʦʪʤʝʯʘʝʪʩʷ ʠ ʩʦʜʝʨʞʠʤʦʝ ʝʛʦ ʨʝʛʠʩʪʨʘ ʩʦʭʨʘʥʷʝʪʩʷ, ʯʪʦʙʳ ʧʨʦʮʝʩʩ ʤʦʞʥʦ 

ʙʳʣʦ ʚʦʟʦʙʥʦʚʠʪʴ ʧʦʟʞʝ. ɿʘʙʣʦʢʠʨʦʚʘʥʥʳʝ ʧʨʦʮʝʩʩʳ ʪʘʢʞʝ ʛʝʥʝʨʠʨʫʶʪ ʵʪʠ 

ʚʠʜʳ ʧʨʝʨʳʚʘʥʠʡ, ʥʦ ʦʪʚʝʪ ʥʘ ʧʦʩʣʝʜʥʠʡ ʚʦʧʨʦʩ ʜʣʷ ʥʠʭ ʚʩʝʛʜʘ çʜʘè. ɿʘʪʝʤ 

ʜʨʫʛʦʡ ʧʨʦʮʝʩʩ ʚ ʦʯʝʨʝʜʠ ʟʘʜʘʯ ʚʳʙʠʨʘʝʪʩʷ ʜʣʷ ʨʘʙʦʪʳ. ɽʩʣʠ ʷʜʨʦ 

ʧʝʨʝʢʣʶʯʘʝʪ ʧʨʦʮʝʩʩʳ ʩ ʜʦʩʪʘʪʦʯʥʦʡ ʯʘʩʪʦʪʦʡ, ʪʦ ʯʝʣʦʚʝʢʫ ʢʘʞʝʪʩʷ, ʯʪʦ ʚʩʝ 

ʧʨʦʮʝʩʩʳ ʚʳʧʦʣʥʷʶʪʩʷ ʦʜʥʦʚʨʝʤʝʥʥʦ. ʊʝʧʝʨʴ ʚʳ ʟʥʘʝʪʝ ʩʝʢʨʝʪ ʠʣʣʶʟʠʠ! 

ɽʩʣʠ ʧʨʠʦʨʠʪʝʪʥʘʷ ʤʥʦʛʦʟʘʜʘʯʥʦʩʪʴ ï ʭʦʨʦʰʘʷ ʠʜʝʷ, ʪʦ ʧʦʯʝʤʫ ʙʳ ʥʠ 

ʧʝʨʝʢʣʶʯʘʪʴ ʧʨʦʮʝʩʩʳ ʯʘʱʝ, ʩʢʘʞʝʤ, ʧʦʩʣʝ ʢʘʞʜʦʡ ʢʦʤʘʥʜʳ? ʇʨʠʯʠʥʘ ʚ 

ʪʦʤ, ʯʪʦ ʷʜʨʦ ʥʝ ʧʝʨʝʢʣʶʯʘʝʪ ʦʪ ʦʜʥʦʛʦ ʧʨʦʮʝʩʩʘ ʢ ʜʨʫʛʦʤʫ, ʜʣʷ ʵʪʦʛʦ 

ʪʨʝʙʫʝʪʩʷ ʢʦʥʪʝʢʩʪʥʳʡ ʧʝʨʝʢʣʶʯʘʪʝʣʴ, ʢʦʪʦʨʳʡ ʪʨʝʙʫʝʪ ʥʝʢʦʪʦʨʦʛʦ 

ʚʨʝʤʝʥʠ. ɼʣʷ ʚʳʧʦʣʥʝʥʠʷ ʢʦʥʪʝʢʩʪʥʦʛʦ ʧʝʨʝʢʣʶʯʝʥʠʷ ʧʨʦʮʝʩʩʦʨ ʜʦʣʞʝʥ 

ʧʨʝʨʚʘʪʴ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʢʦʤʘʥʜ, ʩʦʭʨʘʥʠʪʴ ʩʦʜʝʨʞʠʤʦʝ ʚʩʝʭ ʨʝʛʠʩʪʨʦʚ, 

ʟʘʛʨʫʟʠʪʴ ʥʦʚʫʶ ʪʘʙʣʠʮʫ ʩʪʨʘʥʠʮ ʠ ʪ.ʧ. ʕʪʦ ʪʨʝʙʫʝʪ ʦʧʨʝʜʝʣʝʥʥʦʛʦ 

ʢʦʣʠʯʝʩʪʚʘ ʨʘʩʭʦʜʦʚ ʜʣʷ ʢʘʞʜʦʛʦ ʧʨʠʦʨʠʪʝʪʥʦʛʦ ʧʨʝʨʳʚʘʥʠʷ. ʇʦʵʪʦʤʫ 

ʦʧʪʠʤʘʣʴʥʘʷ ʩʪʨʘʪʝʛʠʷ ï ʜʝʣʘʪʴ ʢʦʥʪʝʢʩʪʥʦʝ ʧʝʨʝʢʣʶʯʝʥʠʝ ʪʦʣʴʢʦ ʪʦʛʜʘ, 

ʢʦʛʜʘ ʥʫʞʥʦ ʛʘʨʘʥʪʠʨʦʚʘʪʴ ʩʧʨʘʚʝʜʣʠʚʦʝ ʦʙʩʣʫʞʠʚʘʥʠʝ ʜʣʷ ʚʩʝʭ ʧʨʦʮʝʩʩʦʚ. 

ʅʝʢʦʪʦʨʳʝ ʧʨʠʣʦʞʝʥʠʷ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʩʚʦʠʭ ʬʫʥʢʮʠʡ ʪʨʝʙʫʶʪ 

ʤʥʦʛʦʟʘʜʘʯʥʦʩʪʠ. ʅʘʧʨʠʤʝʨ, ʜʣʷ ʪʦʛʦ ʯʪʦʙʳ ʚʝʙ-ʥʘʚʠʛʘʪʦʨ ʧʦʜʜʝʨʞʠʚʘʣ 

ʤʥʦʛʦʦʢʦʥʥʦʩʪʴ (ʢʘʞʜʘʷ ʟʘʛʨʫʟʢʘ ï ʥʘ ʩʚʦʝʡ ʩʪʨʘʥʠʮʝ ʠʣʠ ʟʘʧʫʩʢ ʨʘʟʣʠʯʥʳʭ 

Java-ʘʧʧʣʝʪʦʚ), ʙʨʘʫʟʝʨʫ ʥʫʞʥʦ ʩʦʟʜʘʪʴ ʧʨʦʮʝʩʩ ʜʣʷ ʢʘʞʜʦʛʦ ʦʢʥʘ. ʅʦ 

ʥʘʣʠʯʠʝ ʤʥʦʞʝʩʪʚʘ ʧʨʦʮʝʩʩʦʚ ʜʦʨʦʛʦ, ʧʦʪʦʤʫ ʯʪʦ ʢʘʞʜʦʤʫ ʪʨʝʙʫʝʪʩʷ 

ʩʦʙʩʪʚʝʥʥʦʝ ʘʜʨʝʩʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ, ʪʘʙʣʠʮʳ ʩʪʨʘʥʠʮ, ʬʘʡʣʳ ʜʝʩʢʨʠʧʪʦʨʦʚ ʠ 

ʪ.ʧ. ʀ ʤʥʦʛʠʝ ʧʨʠʣʦʞʝʥʠʷ, ʠʩʧʦʣʴʟʫʶʱʠʝ ʤʥʦʛʦʟʘʜʘʯʥʦʩʪʴ, ʥʝ ʪʨʝʙʫʶʪ 

ʨʘʟʜʝʣʝʥʠʷ ʧʨʦʮʝʩʩʦʚ. ʇʦʵʪʦʤʫ ʥʦʚʳʝ ʚʝʨʩʠʠ ʦʧʝʨʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ 

ʧʨʝʜʫʩʤʘʪʨʠʚʘʶʪ ʦʙʣʝʛʯʝʥʥʳʝ ʧʨʦʮʝʩʩʳ (lightweight processes), 

ʥʘʟʳʚʘʝʤʳʝ ʧʦʪʦʢʘʤʠ (threads), ʢʦʪʦʨʳʝ ʥʘʭʦʜʷʪʩʷ ʚ ʦʜʥʦʤ ʘʜʨʝʩʥʦʤ 

ʧʨʦʩʪʨʘʥʩʪʚʝ ʠ ʩʦʚʤʝʩʪʥʦ ʠʩʧʦʣʴʟʫʶʪ ʬʘʡʣʦʚʳʝ ʜʝʩʢʨʠʧʪʦʨʳ. 
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3.5 ʋʧʨʘʚʣʝʥʠʝ ʫʩʪʨʦʡʩʪʚʘʤʠ ʠ ʢʦʥʬʠʛʫʨʘʮʠʷ 

ɼʨʫʛʘʷ ʬʫʥʢʮʠʷ ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ï ʫʧʨʘʚʣʷʪʴ ʨʘʟʣʠʯʥʳʤʠ 

ʫʩʪʨʦʡʩʪʚʘʤʠ ʚʚʦʜʘ/ʚʳʚʦʜʘ, ʫʩʪʘʥʦʚʣʝʥʥʳʤʠ ʥʘ ʢʦʤʧʴʶʪʝʨʝ. ʋʧʨʘʚʣʝʥʠʝ 

ʪʝʭʥʠʯʝʩʢʠʤʠ ʩʨʝʜʩʪʚʘʤʠ ʥʘ ʵʪʦʤ ʫʨʦʚʥʝ ʪʨʝʙʫʝʪ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʤʝʞʜʫ 

ʷʜʨʦʤ, ʜʨʘʡʚʝʨʘʤʠ ʫʩʪʨʦʡʩʪʚ ʠ BIOS. ʇʦʣʴʟʦʚʘʪʝʣʠ ʤʦʛʫʪ ʚ ʥʝʢʦʪʦʨʳʭ 

ʩʣʫʯʘʷʭ ʪʦʯʥʦ ʥʘʩʪʨʘʠʚʘʪʴ ʩʚʦʠ ʢʦʤʧʴʶʪʝʨʥʳʝ ʩʠʩʪʝʤʳ, ʠʟʤʝʥʷʷ ʧʘʨʘʤʝʪʨʳ, 

ʢʦʪʦʨʳʝ ʦʧʨʝʜʝʣʷʶʪ ʪʦ, ʢʘʢ ʦʧʝʨʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ ʠʣʠ ʜʨʘʡʚʝʨʳ ʫʩʪʨʦʡʩʪʚ 

ʦʙʨʘʱʘʶʪʩʷ ʩ ʚʥʝʰʥʠʤʠ ʫʩʪʨʦʡʩʪʚʘʤʠ. 

 

ʇʨʝʨʳʚʘʥʠʷ 

ʆʜʥʘ ʠʟ ʚʘʞʥʳʭ ʟʘʜʘʯ ʷʜʨʘ ï ʦʙʨʘʙʘʪʳʚʘʪʴ ʧʨʝʨʳʚʘʥʠʷ. ʇʨʝʨʳʚʘʥʠʝ ï 

ʩʠʛʥʘʣ ʧʨʦʮʝʩʩʦʨʫ ʦ ʪʦʤ, ʯʪʦ ʧʨʦʠʟʦʰʣʦ ʥʝʢʦʪʦʨʦʝ ʩʦʙʳʪʠʝ, ʢʦʪʦʨʦʝ ʪʨʝʙʫʝʪ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʛʦ ʚʥʠʤʘʥʠʷ. ʏʘʩʪʦ ʵʪʠ ʩʦʙʳʪʠʷ ʩʚʷʟʘʥʳ ʩ ʦʧʝʨʘʮʠʷʤʠ 

ʚʚʦʜʘ/ʚʳʚʦʜʘ, ʥʦ ʝʩʪʴ ʠ ʜʨʫʛʠʝ ʚʠʜʳ ʧʨʝʨʳʚʘʥʠʡ. ʗʜʨʦ ʚʳʯʠʩʣʷʝʪ, ʯʪʦ 

ʚʳʟʚʘʣʦ ʧʨʝʨʳʚʘʥʠʝ, ʠ ʜʘʝʪ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʦʪʚʝʪ. ʆʥʦ ʜʦʣʞʥʦ 

ʜʝʡʩʪʚʦʚʘʪʴ ʦʯʝʥʴ ʙʳʩʪʨʦ. ɺʦ ʠʟʙʝʞʘʥʠʝ ʧʦʪʝʨʠ ʠʥʬʦʨʤʘʮʠʠ ʧʨʠ 

ʩʣʝʜʫʶʱʝʤ ʧʨʝʨʳʚʘʥʠʠ, ʢʘʞʜʦʝ ʧʨʝʨʳʚʘʥʠʝ ʜʦʣʞʥʦ ʦʙʨʘʙʘʪʳʚʘʪʴʩʷ ʤʝʥʝʝ 

ʯʝʤ ʟʘ ʪʳʩʷʯʥʫʶ ʜʦʣʶ ʩʝʢʫʥʜʳ. 

ʏʪʦʙʳ ʧʦʩʤʦʪʨʝʪʴ, ʢʘʢ ʦʙʨʘʙʘʪʳʚʘʶʪʩʷ ʧʨʝʨʳʚʘʥʠʷ, ʜʘʚʘʡʪʝ 

ʨʘʩʩʤʦʪʨʠʤ, ʢʘʢ ʵʪʦ ʜʝʣʘʶʪ ʣʶʜʠ. ʇʨʝʜʧʦʣʦʞʠʤ, ʚʳ ʥʘʭʦʜʠʪʝʩʴ ʥʘ ʨʘʙʦʯʝʤ 

ʤʝʩʪʝ, ʯʠʪʘʷ ʨʫʢʦʚʦʜʩʪʚʦ. ɺʦʟʤʦʞʥʦ, ʵʪʦ ʜʦʢʫʤʝʥʪʘʮʠʷ ʥʦʚʦʛʦ 

ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ, ʢʦʪʦʨʦʝ ʚʳ ʢʫʧʠʣʠ. ʇʦʩʣʝ ʪʦʛʦ, ʢʘʢ ʚʳ 

ʧʨʦʯʠʪʘʣʠ ʥʝʩʢʦʣʴʢʦ ʩʪʨʘʥʠʮ, ʚʭʦʜʠʪ ʢʫʨʴʝʨ, ʠʟʚʠʥʷʝʪʩʷ ʟʘ ʪʦ, ʯʪʦ ʧʨʝʨʚʘʣ 

ʚʘʩ ʠ ʧʨʦʩʠʪ ʚʘʩ ʨʘʩʧʠʩʘʪʴʩʷ ʟʘ ʧʦʩʳʣʢʫ. ʏʪʦʙʳ ʦʪʚʝʪʠʪʴ ʥʘ ʵʪʦ ʧʨʝʨʳʚʘʥʠʝ, 

ʚʳ ʩʥʘʯʘʣʘ ʧʦʤʝʱʘʝʪʝ ʟʘʢʣʘʜʢʫ ʚ ʨʫʢʦʚʦʜʩʪʚʦ, ʯʪʦʙʳ ʦʪʤʝʪʠʪʴ ʤʝʩʪʦ ʯʪʝʥʠʷ, 

ʘ ʟʘʪʝʤ ʦʪʢʣʘʜʳʚʘʝʪʝ ʨʫʢʦʚʦʜʩʪʚʦ. ʊʝʧʝʨʴ, ʢʦʛʜʘ ʚʘʰʠ ʨʫʢʠ ʩʚʦʙʦʜʥʳ, ʚʳ 

ʨʘʩʧʠʩʳʚʘʝʪʝʩʴ ʟʘ ʧʦʩʳʣʢʫ ʠ ʧʦʤʝʱʘʝʪʝ ʝʝ ʥʘ ʚʘʰʝʤ ʩʪʦʣʝ, ʛʜʝ ʧʦʪʦʤ ʙʫʜʝʪʝ 

ʩ ʥʝʡ ʨʘʙʦʪʘʪʴ. ɿʘʪʝʤ ʚʳ ʚʥʦʚʴ ʙʝʨʝʪʝ ʨʫʢʦʚʦʜʩʪʚʦ, ʦʪʢʨʳʚʘʝʪʝ ʥʘ ʟʘʢʣʘʜʢʝ ʠ 

ʧʨʦʜʦʣʞʘʝʪʝ ʯʪʝʥʠʝ. 

ʋʧʨʘʚʣʝʥʠʝ ʧʨʝʨʳʚʘʥʠʷʤʠ ʷʜʨʘ ʧʨʦʠʩʭʦʜʠʪ ʧʨʘʢʪʠʯʝʩʢʠ ʪʘʢ ʞʝ. ɺʦʪ, 

ʯʪʦ ʧʨʦʠʩʭʦʜʠʪ ʚ ʦʪʚʝʪ ʥʘ ʢʣʘʚʠʘʪʫʨʥʳʝ ʧʨʝʨʳʚʘʥʠʷ, ʢʘʞʜʳʡ ʨʘʟ ʧʨʠ 

ʥʘʞʘʪʠʠ ʢʣʘʚʠʰ. ʇʝʨʝʜ ʪʝʤ, ʢʘʢ ʚʳ ʥʘʞʤʝʪʝ ʢʣʘʚʠʰʫ, ʧʨʦʮʝʩʩʦʨ ʟʘʥʷʪ 

ʥʝʢʦʪʦʨʦʡ ʧʨʦʛʨʘʤʤʦʡ ʠʣʠ ʯʝʤ-ʪʦ ʜʨʫʛʠʤ. ɼʦʧʫʩʪʠʤ, ʚʳ ʠʩʧʦʣʴʟʫʝʪʝ 

ʢʦʤʧʴʶʪʝʨ ʜʣʷ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ ʚʝʙ-ʩʪʨʘʥʠʮʳ, ʠ ʧʨʦʮʝʩʩʦʨ ʟʘʥʷʪ ʪʝʤ, ʢʘʢ 

ʦʪʦʙʨʘʟʠʪʴ ʬʘʡʣ ʠʟʦʙʨʘʞʝʥʠʷ, ʢʦʪʦʨʳʡ ʚʳ ʪʦʣʴʢʦ ʯʪʦ ʟʘʛʨʫʟʠʣʠ. ʇʦʢʘ ʵʪʦ 

ʧʨʦʠʩʭʦʜʠʪ, ʚʳ ʥʘʙʠʨʘʝʪʝ ʩʠʤʚʦʣʳ "http" ʥʘ ʢʣʘʚʠʘʪʫʨʝ. ʂʘʢ ʪʦʣʴʢʦ ʚʳ 

ʥʘʞʠʤʘʝʪʝ ʢʣʘʚʠʰʫ "H", ʢʣʘʚʠʘʪʫʨʘ ʧʝʨʝʜʘʝʪ ʙʘʡʪ ʜʘʥʥʳʭ ʯʝʨʝʟ ʠʥʪʝʨʬʝʡʩ 

ʢʣʘʚʠʘʪʫʨʳ PS/2 ʥʘ ʤʘʪʝʨʠʥʩʢʦʡ ʧʣʘʪʝ. ɿʘʪʝʤ ʠʥʪʝʨʬʝʡʩʫ ʥʫʞʥʦ ʧʨʝʨʚʘʪʴ 

ʧʨʦʮʝʩʩʦʨ ʠ ʧʝʨʝʜʘʪʴ ʵʪʦʪ ʙʘʡʪ ʜʘʥʥʳʭ ʜʨʘʡʚʝʨʫ ʢʣʘʚʠʘʪʫʨʳ. ʕʪʦ ʥʫʞʥʦ 

ʜʝʣʘʪʴ ʙʳʩʪʨʦ, ʧʨʝʞʜʝ ʯʝʤ ʚʳ ʥʘʞʤʝʪʝ "T", ʠʥʘʯʝ ʝʩʪʴ ʦʧʘʩʥʦʩʪʴ, ʯʪʦ 

ʩʣʝʜʫʶʱʝʝ ʥʘʞʘʪʠʝ ʢʣʘʚʠʰʠ ʙʫʜʝʪ ʧʦʪʝʨʷʥʦ. 

ʀʥʪʝʨʬʝʡʩ ʢʣʘʚʠʘʪʫʨʳ ʦʪʧʨʘʚʣʷʝʪ ʧʨʦʮʝʩʩʦʨʫ ʩʠʛʥʘʣ, ʥʘʟʳʚʘʝʤʳʡ 

ɿɸʇʈʆʉ ʥʘ ʧʨʝʨʳʚʘʥʠʝ (IRQ  ï interrupt request). ʂʦʛʜʘ ʧʨʦʮʝʩʩʦʨ 
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ʧʦʣʫʯʘʝʪ ʵʪʦʪ ʩʠʛʥʘʣ, ʦʥ ʧʝʨʝʩʪʘʝʪ ʚʳʧʦʣʥʷʪʴ ʧʨʠʢʣʘʜʥʫʶ ʧʨʦʛʨʘʤʤʫ 

(ʨʝʜʘʢʪʦʨ ʚʝʙ-ʩʪʨʘʥʠʮʳ ʚ ʥʘʰʝʤ ʧʨʠʤʝʨʝ), ʟʘʧʠʩʳʚʘʷ ʘʜʨʝʩ ʧʦʩʣʝʜʥʝʡ 

ʚʳʧʦʣʥʷʝʤʦʡ ʢʦʤʘʥʜʳ. ɿʘʪʝʤ ʦʥ ʧʝʨʝʭʦʜʠʪ ʧʦ ʘʜʨʝʩʫ ʧʨʦʛʨʘʤʤʳ ʦʙʨʘʙʦʪʢʠ 

ʧʨʝʨʳʚʘʥʠʷ ʢʣʘʚʠʘʪʫʨʳ ʠ ʟʘʧʫʩʢʘʝʪ ʚʳʧʦʣʥʝʥʠʝ ʢʦʤʘʥʜ, ʥʘʭʦʜʷʱʠʭʩʷ ʪʘʤ. 

ʇʦʩʢʦʣʴʢʫ ʨʝʛʠʩʪʨʳ ʧʨʦʮʝʩʩʦʨʘ ʩʦʜʝʨʞʘʪ ʚʩʝ ʜʘʥʥʳʝ, ʢʦʪʦʨʳʤʠ 

ʤʘʥʠʧʫʣʠʨʦʚʘʣʘ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʘʷ ʧʨʦʛʨʘʤʤʘ, ʦʙʨʘʙʦʪʯʠʢ ʧʨʝʨʳʚʘʥʠʷ 

ʜʦʣʞʝʥ ʩʦʭʨʘʥʠʪʴ ʩʦʜʝʨʞʠʤʦʝ ʵʪʠʭ ʨʝʛʠʩʪʨʦʚ ʧʝʨʝʜ ʪʝʤ, ʢʘʢ ʦʥ ʩʤʦʞʝʪ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʨʝʛʠʩʪʨ ʜʣʷ ʝʛʦ ʩʦʙʩʪʚʝʥʥʳʭ ʮʝʣʝʡ. ʇʦʩʣʝ ʩʦʭʨʘʥʝʥʠʷ 

ʨʝʛʠʩʪʨʦʚ ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʩʦʩʪʦʷʥʠʝ ʠʥʪʝʨʬʝʡʩʘ ʢʣʘʚʠʘʪʫʨʳ ʠ 

ʧʨʠʥʠʤʘʪʴ ʙʘʡʪ ʚʭʦʜʷʱʠʭ ʜʘʥʥʳʭ. ʕʪʦʪ ʙʘʡʪ ʨʘʟʤʝʱʘʝʪʩʷ ʚ ʦʙʣʘʩʪʠ ʧʘʤʷʪʠ, 

ʢʦʪʦʨʘʷ ʙʫʜʝʪ ʧʨʦʚʝʨʝʥʘ ʜʨʘʡʚʝʨʦʤ ʢʣʘʚʠʘʪʫʨʳ, ʢʦʛʜʘ ʦʥ ʚ ʩʣʝʜʫʶʱʠʡ ʨʘʟ 

ʟʘʨʘʙʦʪʘʝʪ, ʚʦʟʤʦʞʥʦ, ʯʝʨʝʟ ʤʠʣʣʠʩʝʢʫʥʜʫ. ɿʘʪʝʤ ʦʙʨʘʙʦʪʯʠʢ ʧʨʝʨʳʚʘʥʠʷ 

ʢʣʘʚʠʘʪʫʨʳ ʚʦʩʩʪʘʥʘʚʣʠʚʘʝʪ ʩʦʜʝʨʞʠʤʦʝ ʩʦʭʨʘʥʝʥʥʳʭ ʨʝʛʠʩʪʨʦʚ ʠ ʧʝʨʝʜʘʝʪ 

ʫʧʨʘʚʣʝʥʠʝ ʟʘʜʘʯʝ, ʚʳʧʦʣʥʷʝʤʦʡ ʨʘʥʝʝ (ʧʨʠʣʦʞʝʥʠʝ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ ʚʝʙ-

ʩʪʨʘʥʠʮʳ), ʚʦʟʦʙʥʦʚʣʷʷ ʚʳʧʦʣʥʝʥʠʝ ʪʦʯʥʦ ʚ ʪʦʡ ʪʦʯʢʝ, ʛʜʝ ʦʥʦ ʙʳʣʦ 

ʧʨʝʨʚʘʥʦ. ɺʩʝ ʵʪʦ ʧʨʦʠʩʭʦʜʠʪ ʚ ʪʝʯʝʥʠʝ ʥʝʩʢʦʣʴʢʠʭ ʩʦʪʝʥ ʤʠʢʨʦʩʝʢʫʥʜ; 

ʧʨʠʢʣʘʜʥʘʷ ʧʨʦʛʨʘʤʤʘ ʜʘʞʝ ʥʝ ʟʥʘʝʪ, ʯʪʦ ʙʳʣʦ ʧʨʝʨʳʚʘʥʠʝ. 

 

ʇʨʠʦʨʠʪʝʪ ʧʨʝʨʳʚʘʥʠʡ ʠ ʚʩʪʨʦʝʥʥʳʝ ʧʨʝʨʳʚʘʥʠʷ 

ɼʚʘ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʧʦʥʷʪʠʷ ʟʘʚʝʨʰʘʪ ʥʘʰʝ ʦʙʩʫʞʜʝʥʠʝ ʧʨʝʨʳʚʘʥʠʡ. 

ɺʦ-ʧʝʨʚʳʭ, ʧʦʥʷʪʠʝ ʧʨʠʦʨʠʪʝʪʘ ʧʨʝʨʳʚʘʥʠʷ. ʇʨʝʜʧʦʣʦʞʠʤ, ʜʚʘ ʯʝʣʦʚʝʢʘ 

ʚʭʦʜʷʪ ʚ ʚʘʰ ʦʬʠʩ ʚ ʦʜʥʦ ʠ ʪʦ ʞʝ ʚʨʝʤʷ. ʀʣʠ ʢʪʦ-ʪʦ ʧʝʨʚʳʡ ʚʭʦʜʠʪ ʜʦ ʪʦʛʦ, 

ʢʘʢ ʚʳ ʦʙʨʘʪʠʪʝ ʚʥʠʤʘʥʠʝ ʥʘ ʥʝʛʦ, ʠ ʩʨʘʟʫ ʚʭʦʜʠʪ ʜʨʫʛʦʡ. ɽʩʣʠ ʦʜʠʥ ʠʟ ʥʠʭ 

ʚʘʞʥʳʡ ʠ ʥʝʪʝʨʧʝʣʠʚʳʡ ʢʣʠʝʥʪ, ʘ ʜʨʫʛʦʡ ï ʧʨʦʜʘʚʝʮ, ʚʳ ʩʥʘʯʘʣʘ 

ʫʜʦʚʣʝʪʚʦʨʠʣʠ ʙʳ ʧʦʪʨʝʙʥʦʩʪʠ ʥʝʪʝʨʧʝʣʠʚʦʛʦ ʢʣʠʝʥʪʘ, ʘ ʚʪʦʨʦʛʦ ʯʝʣʦʚʝʢʘ 

ʧʦʧʨʦʩʠʣʠ ʙʳ ʧʦʜʦʞʜʘʪʴ. ʂʣʠʝʥʪ ʠʤʝʝʪ ʥʘʠʚʳʩʰʠʡ ʧʨʠʦʨʠʪʝʪ. ʇʨʦʮʝʩʩʦʨ 

ʪʘʢʞʝ ʥʘʟʥʘʯʘʝʪ ʧʨʠʦʨʠʪʝʪʳ ʨʘʟʣʠʯʥʳʤ ʚʠʜʘʤ ʧʨʝʨʳʚʘʥʠʡ. 

ʅʠʟʢʦʩʢʦʨʦʩʪʥʳʝ ʫʩʪʨʦʡʩʪʚʘ, ʧʦʜʦʙʥʳʝ ʢʣʘʚʠʘʪʫʨʝ, ʠʤʝʶʪ ʥʠʟʢʠʡ 

ʧʨʠʦʨʠʪʝʪ. ɺʳʩʦʢʦʩʢʦʨʦʩʪʥʳʝ ʫʩʪʨʦʡʩʪʚʘ, ʪʘʢʠʝ ʢʘʢ ʜʠʩʢ SCSI, ʠʤʝʶʪ 

ʚʳʩʦʢʠʡ ʧʨʠʦʨʠʪʝʪ, ʪʘʢ ʢʘʢ ʠʤ ʥʫʞʝʥ ʙʳʩʪʨʳʡ ʦʪʚʝʪ ʜʣʷ ʦʧʪʠʤʘʣʴʥʦʛʦ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ. 

ɺʦ-ʚʪʦʨʳʭ, ʝʩʪʴ ʧʦʥʷʪʠʝ ʚʣʦʞʝʥʥʳʝ ʧʨʝʨʳʚʘʥʠʷ (nested interrupts ). 

ʇʨʝʜʧʦʣʦʞʠʤ, ʯʪʦ ʚʳ ʯʠʪʘʝʪʝ ʩʚʦʝ ʨʫʢʦʚʦʜʩʪʚʦ, ʠ ʢʪʦ-ʥʠʙʫʜʴ ʚʭʦʜʠʪ, ʯʪʦʙʳ 

ʟʘʜʘʪʴ ʚʘʤ ʚʦʧʨʦʩʳ. ɺʳ ʦʪʢʣʘʜʳʚʘʝʪʝ ʨʫʢʦʚʦʜʩʪʚʦ, ʩʣʫʰʘʝʪʝ ʚʦʧʨʦʩ, ʘ ʟʘʪʝʤ 

ʙʝʨʝʪʝ ʩʧʨʘʚʦʯʥʠʢ, ʯʪʦʙʳ ʥʘʡʪʠ ʦʪʚʝʪ. ɺ ʵʪʦ ʚʨʝʤʷ ʟʚʦʥʠʪ ʪʝʣʝʬʦʥ ï ʵʪʦ 

ʜʨʫʛʦʝ ʧʨʝʨʳʚʘʥʠʝ. ʊʦʛʜʘ ʚʳ ʦʪʤʝʯʘʝʪʝ ʩʚʦʝ ʤʝʩʪʦ ʚ ʩʧʨʘʚʦʯʥʠʢʝ, 

ʦʪʢʣʘʜʳʚʘʝʪʝ ʝʛʦ ʠ ʦʪʚʝʯʘʝʪʝ ʥʘ ʟʚʦʥʦʢ. ʏʝʣʦʚʝʢʫ, ʩʠʜʷʱʝʤʫ ʟʘ ʚʘʰʠʤ 

ʩʪʦʣʦʤ, ʧʦʢʘ ʧʨʠʜʝʪʩʷ ʥʝʤʥʦʛʦ ʧʦʜʦʞʜʘʪʴ. ʂʦʛʜʘ ʚʘʰ ʪʝʣʝʬʦʥʥʳʡ ʨʘʟʛʦʚʦʨ 

ʟʘʢʦʥʯʝʥ, ʚʳ ʙʝʨʝʪʝ ʩʧʨʘʚʦʯʥʠʢ ʚʥʦʚʴ ʠ ʟʘʢʘʥʯʠʚʘʝʪʝ ʦʪʚʝʪ ʥʘ ʚʦʧʨʦʩ. ʂʘʢ 

ʪʦʣʴʢʦ ʵʪʦ ʙʫʜʝʪ ʩʜʝʣʘʥʦ ʠ ʚʩʝ ʫʰʣʠ ʩʯʘʩʪʣʠʚʳʤʠ, ʚʳ ʤʦʞʝʪʝ ʚʟʷʪʴ ʚʘʰʝ 

ʨʫʢʦʚʦʜʩʪʚʦ ʠ ʚʦʟʦʙʥʦʚʠʪʴ ʯʪʝʥʠʝ. ɺʪʦʨʦʝ ʧʨʝʨʳʚʘʥʠʝ ʚʣʦʞʝʥʦ ʚʥʫʪʨʠ 

ʧʝʨʚʦʛʦ. 
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ʇʨʝʨʳʚʘʥʠʷ ʥʝ ʤʦʛʫʪ ʙʳʪʴ ʚʣʦʞʝʥʳ ʙʝʩʢʦʥʝʯʥʦ ʛʣʫʙʦʢʦ, ʧʦʪʦʤʫ ʯʪʦ 

ʦʙʨʘʙʦʪʯʠʢ ʧʨʝʨʳʚʘʥʠʡ ʤʦʞʝʪ ʙʳʪʴ ʧʨʝʨʚʘʥ ʪʦʣʴʢʦ ʧʨʝʨʳʚʘʥʠʝʤ ʙʦʣʝʝ 

ʚʳʩʦʢʦʛʦ ʧʨʠʦʨʠʪʝʪʘ. ʊʘʢ, ʝʩʣʠ ʙʳ ʚʳ ʫʞʝ ʨʘʟʛʦʚʘʨʠʚʘʣʠ ʧʦ ʪʝʣʝʬʦʥʫ ʠ ʢʪʦ-

ʥʠʙʫʜʴ ʝʱʝ ʧʨʦʙʦʚʘʣ ʦʙʨʘʪʠʪʴʩʷ ʢ ʚʘʤ, ʚʪʦʨʦʤʫ ʦʧʧʦʥʝʥʪʫ ʧʨʠʰʣʦʩʴ ʙʳ 

ʧʦʜʦʞʜʘʪʴ, ʧʦʢʘ ʚʳ ʥʝ ʟʘʢʦʥʯʠʪʝ ʧʝʨʚʳʡ ʨʘʟʛʦʚʦʨ. ʊʘʢ ʞʝ ʫʩʪʨʦʡʩʪʚʘʤ 

ʚʚʦʜʘ/ʚʳʚʦʜʘ ʤʦʞʝʪ ʙʳʪʴ ʦʪʢʘʟʘʥʦ ʚ ʥʝʤʝʜʣʝʥʥʦʤ ʧʨʝʨʳʚʘʥʠʠ ʧʨʦʮʝʩʩʦʨʘ, 

ʝʩʣʠ ʠʤ ʫʞʝ ʦʙʨʘʙʘʪʳʚʘʝʪʩʷ ʧʨʝʨʳʚʘʥʠʝ ʩ ʙʦʣʝʝ ʚʳʩʦʢʠʤ ʧʨʠʦʨʠʪʝʪʦʤ. 

 

ʉʠʩʪʝʤʥʳʝ ʧʨʝʨʳʚʘʥʠʷ ʠ ʦʰʠʙʢʠ 

ʉʠʩʪʝʤʥʦʝ ʧʨʝʨʳʚʘʥʠʝ (trap) ï ʩʦʙʳʪʠʝ ʧʦʜʦʙʥʦʝ ʧʨʝʨʳʚʘʥʠʶ, ʟʘ 

ʠʩʢʣʶʯʝʥʠʝʤ ʪʦʛʦ, ʯʪʦ ʚʤʝʩʪʦ ʚʥʝʰʥʝʛʦ ʩʠʛʥʘʣʘ ʩʠʩʪʝʤʥʦʝ ʧʨʝʨʳʚʘʥʠʝ 

ʟʘʧʫʩʢʘʝʪʩʷ ʢʦʤʘʥʜʘʤʠ ʧʨʦʮʝʩʩʦʨʘ. ʅʘʧʨʠʤʝʨ, ʦʧʝʨʘʮʠʷ ʜʝʣʝʥʠʷ ʥʘ ʥʦʣʴ. 

ɽʩʣʠ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʘʷ ʧʨʦʛʨʘʤʤʘ ʧʳʪʘʝʪʩʷ ʜʝʣʠʪʴ ʯʠʩʣʦ ʥʘ ʥʦʣʴ, ʪʦ 

ʚʳʧʦʣʥʝʥʠʝ ʥʝ ʤʦʞʝʪ ʥʦʨʤʘʣʴʥʦ ʧʨʦʜʦʣʞʘʪʴʩʷ. ʉʠʩʪʝʤʥʦʝ ʧʨʝʨʳʚʘʥʠʝ 

ʧʨʦʮʝʩʩʦʨʘ ʧʦʜʦʙʥʦ ʦʙʨʘʙʦʪʢʝ ʧʨʝʨʳʚʘʥʠʷ, ʥʦ ʙʝʟ ʦʛʨʘʥʠʯʝʥʠʷ ʚʨʝʤʝʥʠ. 

ʆʙʨʘʙʦʪʯʠʢ ʩʠʩʪʝʤʥʦʛʦ ʧʨʝʨʳʚʘʥʠʷ ʤʦʞʝʪ ʚʳʜʘʪʴ ʩʦʦʙʱʝʥʠʝ ʦʙ ʦʰʠʙʢʝ ʠ 

ʧʨʝʨʚʘʪʴ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʫʶ ʧʨʦʛʨʘʤʤʫ ʠʣʠ ʚʦʟʤʦʞʝʥ ʜʨʫʛʦʡ ʧʫʪʴ ï 

ʧʨʠʥʫʜʠʪʝʣʴʥʦ ʫʩʪʘʥʦʚʠʪʴ ʨʝʟʫʣʴʪʘʪ ʢʦʤʘʥʜʳ ʜʝʣʝʥʠʷ ï 0 ʠ ʧʦʟʚʦʣʠʪʴ 

ʧʨʦʛʨʘʤʤʝ ʨʘʙʦʪʘʪʴ ʜʘʣʴʰʝ. ɼʨʫʛʦʝ ʦʙʱʝʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʠʩʪʝʤʥʳʭ 

ʧʨʝʨʳʚʘʥʠʡ ï ʧʨʠʣʦʞʝʥʠʷ ʜʝʣʘʶʪ ʟʘʧʨʦʩʳ ʢ ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʝ. 

ʇʨʠʣʦʞʝʥʠʝ ʜʝʣʘʝʪ ʟʘʧʨʦʩ ʦ ʪʦʤ, ʯʪʦ ʦʥʦ ʭʦʪʝʣʦ ʧʦʣʫʯʠʪʴ ʠʟ ʨʝʛʠʩʪʨʘ, ʘ 

ʟʘʪʝʤ ʠʩʧʦʣʴʟʫʝʪ ʩʧʝʮʠʘʣʴʥʫʶ ʢʦʤʘʥʜʫ ʩʠʩʪʝʤʥʦʛʦ ʧʨʝʨʳʚʘʥʠʷ, ʯʪʦʙʳ 

çʧʝʨʝʭʚʘʪʠʪʴ ʚʥʠʤʘʥʠʝè ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ. 

ʊʨʝʪʠʡ ʚʠʜ ʩʦʙʳʪʠʷ, ʦ ʢʦʪʦʨʦʤ ʚʳ ʜʦʣʞʥʳ ʟʥʘʪʴ, ʥʘʟʳʚʘʝʪʩʷ ʦʰʠʙʢʦʡ 

(fault ). ʆʰʠʙʢʘ ʧʨʦʠʩʭʦʜʠʪ, ʢʦʛʜʘ ʪʝʭʥʠʯʝʩʢʠʝ ʩʨʝʜʩʪʚʘ ʧʨʦʩʷʪ ʪʦ, ʯʪʦ 

ʥʝʣʴʟʷ ʚʳʧʦʣʥʠʪʴ, ʥʘʧʨʠʤʝʨ, ʜʦʩʪʫʧ ʢ ʥʝʩʫʱʝʩʪʚʫʶʱʝʤʫ ʫʯʘʩʪʢʫ ʧʘʤʷʪʠ. 

ʇʨʦʛʨʘʤʤʠʩʪʳ C, ʠʩʧʦʣʴʟʫʶʱʠʝ ʫʢʘʟʘʪʝʣʠ, ʩʪʘʣʢʠʚʘʶʪʩʷ ʩ ʵʪʠʤ ʚʠʜʦʤ 

ʦʰʠʙʢʠ çʥʝʩʫʱʝʩʪʚʫʶʱʝʡ ʧʘʤʷʪʠè ʧʦʢʘ ʠʭ ʧʨʦʛʨʘʤʤʥʳʡ ʢʦʜ ʥʝ ʦʪʣʘʞʝʥ. 

ʆʰʠʙʢʠ ʤʦʛʫʪ ʪʘʢʞʝ ʧʨʦʠʩʭʦʜʠʪʴ, ʝʩʣʠ ʩʭʝʤʘ ʠʩʧʨʘʚʣʝʥʠʷ ʦʰʠʙʦʢ ʧʘʤʷʪʠ 

ʦʙʥʘʨʫʞʠʚʘʝʪ ʥʝʧʦʧʨʘʚʠʤʫʶ ʦʰʠʙʢʫ, ʧʦʧʳʪʢʫ ʜʝʣʝʥʠʷ ʥʘ ʥʦʣʴ ʠʣʠ ʝʩʣʠ 

ʧʨʦʛʨʘʤʤʘ ʩʦʜʝʨʞʠʪ ʦʰʠʙʦʯʥʫʶ ʤʘʰʠʥʥʫʶ ʢʦʤʘʥʜʫ. ʆʰʠʙʢʠ ʠ ʩʠʩʪʝʤʥʳʝ 

ʧʨʝʨʳʚʘʥʠʷ ʦʙʨʘʙʘʪʳʚʘʶʪʩʷ ʦʜʠʥʘʢʦʚʦ. 

 

3.6 ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʘʧʧʘʨʘʪʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ 

ʋʩʪʘʥʦʚʢʘ ʜʨʘʡʚʝʨʦʚ 

ʂʘʢ ʦʙʩʫʞʜʘʣʦʩʴ ʨʘʥʝʝ, ʢʘʞʜʦʝ ʫʩʪʨʦʡʩʪʚʦ ʜʦʣʞʥʦ ʠʤʝʪʴ ʩʚʦʡ ʜʨʘʡʚʝʨ ʚ 

ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʝ, ʯʪʦʙʳ ʫʧʨʘʚʣʷʪʴ ʢʦʤʘʥʜʘʤʠ, ʧʝʨʝʜʘʯʝʡ ʜʘʥʥʳʭ ʠ 

ʦʰʠʙʦʯʥʳʤʠ ʩʦʩʪʦʷʥʠʷʤʠ ʚ ʩʣʫʯʘʝ ʠʭ ʧʦʷʚʣʝʥʠʷ. ʂʘʞʜʘʷ ʦʧʝʨʘʮʠʦʥʥʘʷ 

ʩʠʩʪʝʤʘ ʦʧʨʝʜʝʣʷʝʪ ʠʥʪʝʨʬʝʡʩ, ʢʦʪʦʨʳʡ ʜʦʣʞʝʥ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʨʘʡʚʝʨ 

ʫʩʪʨʦʡʩʪʚʘ. ʕʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʜʣʷ ʥʦʨʤʘʣʴʥʦʛʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʢʘʞʜʦʛʦ 

ʫʩʪʨʦʡʩʪʚʘ ʜʦʣʞʝʥ ʙʳʪʴ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʜʨʘʡʚʝʨ ʚ ʢʦʥʢʨʝʪʥʦʡ 

ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʝ. ɼʘʞʝ ʚʝʨʩʠʠ ʦʜʥʦʡ ʠ ʪʦʡ ʞʝ ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ 
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(ʥʘʧʨʠʤʝʨ, Windows 2000, NT, XP, Vista, Windows 7), ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʠʥʪʝʨʬʝʡʩʳ, ʪʨʝʙʫʶʱʠʝ ʨʘʟʣʠʯʥʳʭ ʜʨʘʡʚʝʨʦʚ. ɸʥʘʣʦʛʠʯʥʦ, ʧʦʭʦʞʠʤ 

ʧʨʦʜʫʢʪʘʤ ʦʜʥʦʡ ʠ ʪʦʡ ʞʝ ʢʦʤʧʘʥʠʠ ʙʫʜʝʪ, ʚʝʨʦʷʪʥʝʝ ʚʩʝʛʦ, ʪʨʝʙʦʚʘʪʴʩʷ 

ʩʚʦʡ ʩʦʙʩʪʚʝʥʥʳʡ ʜʨʘʡʚʝʨ ʠʟ-ʟʘ ʥʝʢʦʪʦʨʳʭ ʥʝʟʥʘʯʠʪʝʣʴʥʳʭ ʠʣʠ 

ʟʥʘʯʠʪʝʣʴʥʳʭ ʠʟʤʝʥʝʥʠʡ ʚʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʩ ʧʨʦʛʨʘʤʤʥʳʤ ʦʙʝʩʧʝʯʝʥʠʝʤ. 

ɼʨʘʡʚʝʨʳ ʧʦʩʪʘʚʣʷʶʪʩʷ ʚʤʝʩʪʝ ʩ ʜʠʩʪʨʠʙʫʪʠʚʥʳʤʠ ʬʘʡʣʘʤʠ 

ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʠʣʠ ʠʟʛʦʪʦʚʠʪʝʣʷʤʠ ʫʩʪʨʦʡʩʪʚʘ. ɺʦ ʚʨʝʤʷ ʚʳʧʫʩʢʘ 

ʦʯʝʨʝʜʥʦʡ ʚʝʨʩʠʠ ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ, ʪʘʢʦʡ ʢʘʢ Windows, ʤʥʦʛʠʝ ʠʟ 

ʥʘʠʙʦʣʝʝ ʧʦʧʫʣʷʨʥʳʭ ʠ ʭʦʨʦʰʦ ʠʟʚʝʩʪʥʳʭ ʫʩʪʨʦʡʩʪʚ (ʧʨʠʥʪʝʨʳ, ʤʦʜʝʤʳ, 

ʩʢʘʥʝʨʳ) ʙʳʣʠ ʧʨʦʚʝʨʝʥʳ ʠ ʚʢʣʶʯʝʥʳ ʚ ʩʠʩʪʝʤʫ. ʆʜʥʘʢʦ ʤʝʥʝʝ ʠʟʚʝʩʪʥʳʝ 

ʤʘʨʢʠ ʠʣʠ ʫʩʪʨʦʡʩʪʚʘ, ʚʳʧʫʱʝʥʥʳʝ ʧʦʟʞʝ, ʯʝʤ ʦʧʝʨʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ, ʥʝ 

ʙʳʣʠ ʚʢʣʶʯʝʥʳ. ɺʦʪ ʧʦʯʝʤʫ ʢʘʞʜʦʝ ʫʩʪʨʦʡʩʪʚʦ ʦʙʳʯʥʦ ʠʤʝʝʪ ʜʠʩʢ, 

ʩʦʜʝʨʞʘʱʠʡ ʜʨʘʡʚʝʨʳ ʜʣʷ ʙʦʣʴʰʠʥʩʪʚʘ ʦʧʝʨʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ, ʜʦʩʪʫʧʥʳʭ ʥʘ 

ʨʳʥʢʝ. ɽʩʣʠ ʚʤʝʩʪʝ ʩ ʫʩʪʨʦʡʩʪʚʦʤ ʝʩʪʴ ʜʨʘʡʚʝʨ, ʪʦ ʚʩʝʛʜʘ ʣʫʯʰʝ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʝʛʦ, ʯʝʤ ʪʦʪ, ʢʦʪʦʨʳʡ ʥʘʭʦʜʠʪʩʷ ʚ ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʝ,  

ʚʝʨʦʷʪʥʝʝ ʚʩʝʛʦ ʜʨʘʡʚʝʨ, ʫʧʘʢʦʚʘʥʥʳʡ ʩ ʫʩʪʨʦʡʩʪʚʦʤ ï ʥʘʠʙʦʣʝʝ ʩʚʝʞʝʝ 

ʦʙʥʦʚʣʝʥʠʝ, ʩ ʣʫʯʰʝʡ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʴʶ ʠ ʠʩʧʨʘʚʣʝʥʥʳʤʠ ʦʰʠʙʢʘʤʠ. 

ɼʨʘʡʚʝʨ, ʩʦʧʨʦʚʦʞʜʘʶʱʠʡ ʚʘʰʝ ʫʩʪʨʦʡʩʪʚʦ, ʧʦʟʚʦʣʠʪ ʚʘʤ ʢʦʨʨʝʢʪʥʦ 

ʝʛʦ ʠʩʧʦʣʴʟʦʚʘʪʴ. ʆʜʥʘʢʦ ʤʥʦʛʠʝ ʧʨʦʜʫʢʪʳ ʤʦʛʫʪ ʙʳʪʴ ʧʨʦʠʟʚʝʜʝʥʳ ʟʘ 

ʥʝʩʢʦʣʴʢʦ ʤʝʩʷʮʝʚ ʜʦ ʧʨʦʜʘʞʠ ʠ ʩʫʱʝʩʪʚʫʝʪ ʙʦʣʴʰʘʷ ʚʝʨʦʷʪʥʦʩʪʴ ʧʦʣʫʯʠʪʴ 

ʩʘʤʫʶ ʧʦʩʣʝʜʥʶʶ ʚʝʨʩʠʶ ʜʨʘʡʚʝʨʘ ʥʘ ʩʘʡʪʝ ʢʦʤʧʘʥʠʠ-ʧʨʦʠʟʚʦʜʠʪʝʣʷ. 

ɺʩʝʛʜʘ ʧʨʦʚʝʨʷʡʪʝ Web-ʩʘʡʪʳ ʢʦʤʧʘʥʠʡ ʥʘ ʥʘʣʠʯʠʝ ʙʦʣʝʝ ʩʚʝʞʠʭ ʚʝʨʩʠʡ 

ʜʨʘʡʚʝʨʦʚ. 

ʂʦʛʜʘ ʚʳ ʫʩʪʘʥʘʚʣʠʚʘʝʪʝ ʥʦʚʦʝ ʫʩʪʨʦʡʩʪʚʦ ʧʦʜ Windows, ʦʥʦ ʚʝʨʦʷʪʥʝʝ 

ʚʩʝʛʦ ʙʫʜʝʪ ʦʙʥʘʨʫʞʝʥʦ ʧʦʩʣʝ ʟʘʛʨʫʟʢʠ ʤʝʭʘʥʠʟʤʦʤ ʫʧʨʘʚʣʝʥʠʷ 

ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʫʩʪʘʥʦʚʢʠ (Plug and Play ï PNP). ɽʩʣʠ ʫʩʪʨʦʡʩʪʚʦ 

ʧʦʜʜʝʨʞʠʚʘʝʪ PNP, Windows ʜʦʣʞʝʥ ʧʨʦʠʥʬʦʨʤʠʨʦʚʘʪʴ ʚʘʩ ʦ ʪʦʤ, ʯʪʦ ʥʘʰʝʣ 

ʥʦʚʦʝ ʫʩʪʨʦʡʩʪʚʦ, ʠ ʩʧʨʦʩʠʪʴ ʚʘʩ ʦ ʤʝʩʪʦʧʦʣʦʞʝʥʠʠ ʜʨʘʡʚʝʨʘ. ɼʨʘʡʚʝʨ 

ʤʦʞʝʪ ʙʳʪʴ ʯʘʩʪʴʶ Windows (ʧʦʪʨʝʙʫʝʪʩʷ ʜʠʩʢ ʜʠʩʪʨʠʙʫʪʠʚʘ Windows), 

ʬʘʡʣʦʤ ʥʘ CD, DVD-ʜʠʩʢʘʭ ʠʣʠ ʧʘʧʢʦʡ ʥʘ ʞʝʩʪʢʦʤ ʜʠʩʢʝ, ʢʫʜʘ ʚʳ ʟʘʨʘʥʝʝ 

ʟʘʛʨʫʟʠʣʠ ʜʨʘʡʚʝʨ ʠʟ ʠʥʪʝʨʥʝʪʘ. ɽʩʣʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʜʨʘʡʚʝʨ ʥʝ ʥʘʡʜʝʥ, 

Windows ʙʫʜʝʪ ʥʝ ʚ ʩʦʩʪʦʷʥʠʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʫʩʪʨʦʡʩʪʚʦ. 

ɽʩʣʠ ʚʳ ʫʩʪʘʥʘʚʣʠʚʘʝʪʝ ʫʩʪʨʦʡʩʪʚʦ, ʠ Windows ʥʝ ʨʘʩʧʦʟʥʘʝʪ ʝʛʦ, ʚʳ 

ʜʦʣʞʥʳ ʠʩʧʦʣʴʟʦʚʘʪʴ ʤʘʩʪʝʨ ɼʦʙʘʚʣʝʥʠʷ ʥʦʚʦʛʦ ʫʩʪʨʦʡʩʪʚʘ (Add New 

Hardware) ʜʣʷ ʫʩʪʘʥʦʚʢʠ ʜʨʘʡʚʝʨʘ ʫʩʪʨʦʡʩʪʚʘ ʠ ʦʧʦʟʥʘʚʘʥʠʷ ʝʛʦ Windows. 

ʕʪʦʪ ʤʘʩʪʝʨ ʧʦʟʚʦʣʷʝʪ Windows ʧʨʦʠʟʚʝʩʪʠ ʧʦʠʩʢ ʥʦʚʳʭ ʫʩʪʨʦʡʩʪʚ ʠʣʠ 

ʚʨʫʯʥʫʶ ʦʧʨʝʜʝʣʠʪʴ ʫʩʪʨʦʡʩʪʚʦ. ɽʩʪʴ ʨʷʜ ʰʘʛʦʚ, ʩʚʷʟʘʥʥʳʭ ʩ ʨʫʯʥʦʡ 

ʠʥʩʪʘʣʣʷʮʠʝʡ, ʠ ʤʘʩʪʝʨ ʦʩʫʱʝʩʪʚʣʷʝʪ ʚʚʦʜ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʠʥʬʦʨʤʘʮʠʠ. 

ɼʣʷ ʠʟʤʝʥʝʥʠʷ ʜʨʘʡʚʝʨʘ ʝʩʪʴ ʦʧʮʠʷ çʤʦʜʠʬʠʮʠʨʦʚʘʪʴè, ʩʚʷʟʘʥʥʘʷ ʩ 

ʠʜʝʥʪʠʬʠʢʘʮʠʝʡ ʫʩʪʨʦʡʩʪʚʘ ʚʨʫʯʥʫʶ. ʇʨʦʮʝʩʩ ʧʦʜʦʙʝʥ ʧʝʨʚʠʯʥʦʡ ʫʩʪʘʥʦʚʢʝ 

ʜʨʘʡʚʝʨʘ ʠ ʥʘ ʜʠʩʢʝ ʜʦʣʞʥʳ ʙʳʪʴ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʬʘʡʣʳ ʜʣʷ ʦʙʥʦʚʣʝʥʠʷ. 

 

ʀʟʤʝʥʝʥʠʝ ʢʦʥʬʠʛʫʨʘʮʠʠ ʜʨʘʡʚʝʨʘ 
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ɼʨʘʡʚʝʨ ʩʧʨʦʝʢʪʠʨʦʚʘʥ ʜʣʷ ʦʧʨʝʜʝʣʝʥʥʳʭ ʦʧʝʨʘʮʠʡ, ʥʦ ʦʥ ʪʘʢʞʝ ʤʦʞʝʪ 

ʚʢʣʶʯʘʪʴ ʨʷʜ ʦʧʝʨʘʮʠʡ ʧʦ ʥʘʩʪʨʦʡʢʝ ʝʛʦ ʬʫʥʢʮʠʡ ʜʣʷ ʢʦʥʢʨʝʪʥʦʛʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʣʠ ʩʨʝʜʳ. ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʤʦʞʥʦ ʤʝʥʷʪʴ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʪʨʝʙʦʚʘʥʠʷʤʠ ʢ ʪʝʭʥʠʯʝʩʢʠʤ ʩʨʝʜʩʪʚʘʤ, ʩʠʩʪʝʤʥʳʤʠ ʪʨʝʙʦʚʘʥʠʷʤʠ 

(ʥʘʧʨʠʤʝʨ, ʩʢʦʨʦʩʪʴ ʤʦʜʝʤʘ, ʢʦʣʠʯʝʩʪʚʦ ʜʘʥʥʳʭ ʚ ʙʫʬʝʨʝ, ʠʩʧʦʣʴʟʫʝʤʳʝ 

ʧʨʦʪʦʢʦʣʳ ʠ ʪ.ʧ.), ʠ ʩ ʪʝʤʠ, ʢʦʪʦʨʳʝ ʦʨʠʝʥʪʠʨʦʚʘʥʳ ʥʘ ʧʦʣʴʟʦʚʘʪʝʣʷ 

(ʨʘʟʨʝʰʘʶʱʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʚʘʰʝʛʦ ʵʢʨʘʥʘ, ʦʙʦʠ ʥʘ ʜʠʩʧʣʝʝ, ʜʦʣʞʥʘ ʣʠ ʤʳʰʴ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʪʴ ʢʘʢ ʣʝʚʦʩʪʦʨʦʥʥʷʷ ʠ ʪ.ʧ.). 

ɹʦʣʴʰʠʥʩʪʚʦ ʫʩʪʨʦʡʩʪʚ ʠ ʧʨʦʛʨʘʤʤʥʳʭ ʤʦʜʫʣʝʡ ʚ ʦʧʝʨʘʮʠʦʥʥʦʡ 

ʩʠʩʪʝʤʝ, ʫʧʨʘʚʣʷʶʱʠʭ ʨʝʩʫʨʩʘʤʠ, ʠʤʝʶʪ ʘʧʧʣʝʪ, ʧʨʦʠʥʩʪʘʣʣʠʨʦʚʘʥʥʳʡ ʚ 

ʇʘʥʝʣʠ ʫʧʨʘʚʣʝʥʠʷ (Control  Panel), ʜʣʷ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʧʦʣʴʟʦʚʘʪʝʣʶ 

ʚʦʟʤʦʞʥʦʩʪʠ ʧʦʤʝʥʷʪʴ ʥʘʩʪʨʦʡʢʠ. Control  Panel ʥʘʭʦʜʠʪʩʷ ʚ ʫʩʪʘʥʦʚʢʘʭ 

(Settings) ʚ ʤʝʥʶ ʉʪʘʨʪ (Start). 

ɼʨʫʛʠʝ ʠʩʧʦʣʴʟʫʶʪ Device Manager (ʄʝʥʝʜʞʝʨ ʋʩʪʨʦʡʩʪʚ) ʜʣʷ 

ʠʟʤʝʥʝʥʠʷ ʢʦʥʬʠʛʫʨʘʮʠʠ ʜʨʘʡʚʝʨʘ. ʅʝʦʙʭʦʜʠʤʦ ʱʝʣʢʥʫʪʴ ʧʨʘʚʦʡ ʢʥʦʧʢʦʡ 

ʤʳʰʠ ʥʘ ʟʥʘʯʢʝ My Computer (ʄʦʡ ʂʦʤʧʴʶʪʝʨ), ʥʘʞʘʪʴ ʥʘ ʉʚʦʡʩʪʚʘ 

(Properties), ʘ ʟʘʪʝʤ ʚʳʙʨʘʪʴ ʄʝʥʝʜʞʝʨ ʫʩʪʨʦʡʩʪʚ (Device Manager). 

ʄʝʥʝʜʞʝʨ ʫʩʪʨʦʡʩʪʚ ʧʨʝʜʩʪʘʚʣʷʝʪ ʠʥʬʦʨʤʘʮʠʶ ʢʘʢ ʦ ʚʘʰʝʤ ʢʦʤʧʴʶʪʝʨʝ ʚ 

ʮʝʣʦʤ, ʪʘʢ ʠ ʦʙ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʘʧʧʘʨʘʪʥʳʭ ʢʦʤʧʦʥʝʥʪʘʭ. ɺʳʙʠʨʘʷ 

ʢʦʥʢʨʝʪʥʦʝ ʫʩʪʨʦʡʩʪʚʦ ʠ ʝʛʦ ʩʚʦʡʩʪʚʘ, ʚʳ ʤʦʞʝʪʝ ʠʟʤʝʥʠʪʴ ʨʘʟʣʠʯʥʳʝ 

ʬʫʥʢʮʠʠ. ɽʩʣʠ ʚʳ ʠʩʧʦʣʴʟʫʝʪʝ Windows NT, ʚʳ ʤʦʞʝʪʝ ʧʨʦʩʤʘʪʨʠʚʘʪʴ (ʥʦ ʥʝ 

ʤʝʥʷʪʴ) ʙʦʣʴʰʠʥʩʪʚʦ ʥʘʩʪʨʦʝʢ, ʠʩʧʦʣʴʟʫʷ Windows NT Diagnostics, ʢʦʪʦʨʳʡ 

ʚʳ ʤʦʞʝʪʝ ʟʘʧʫʩʪʠʪʴ, ʥʘʞʠʤʘʷ ʇʨʦʛʨʘʤʤʳ (Programs) ʚ ʤʝʥʶ ʇʫʩʢ (Start), 

ʘ ʟʘʪʝʤ ʚʳʙʠʨʘʷ ɸʜʤʠʥʠʩʪʨʘʪʠʚʥʳʝ ʠʥʩʪʨʫʤʝʥʪʳ (Administrative  Tools). 

ʉ ʪʝʭ ʧʦʨ ʢʘʢ ʚʳ ʩʪʘʣʠ ʧʦʣʴʟʦʚʘʪʝʣʝʤ ʜʦʤʘʰʥʝʛʦ ʢʦʤʧʴʶʪʝʨʘ ʠ ʝʛʦ 

ʘʜʤʠʥʠʩʪʨʘʪʦʨʦʤ, ʚʩʝ ʧʘʨʘʤʝʪʨʳ ʥʘʩʪʨʦʡʢʠ ʩʨʝʜʳ ʠ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʝ 

ʥʘʩʪʨʦʡʢʠ ʥʘʭʦʜʷʪʩʷ ʧʦʜ ʚʘʰʠʤ ʢʦʥʪʨʦʣʝʤ. ʆʜʥʘʢʦ ʚʳ ʜʦʣʞʥʳ ʙʳʪʴ 

ʚʥʠʤʘʪʝʣʴʥʳ ʧʨʠ ʚʥʝʩʝʥʠʠ ʠʟʤʝʥʝʥʠʡ ʚ ʢʦʥʬʠʛʫʨʘʮʠʠ ʫʩʪʨʦʡʩʪʚʘ ʠʣʠ 

ʢʦʤʧʴʶʪʝʨʘ, ʧʦʩʢʦʣʴʢʫ ʦʥʠ ʤʦʛʫʪ ʩʜʝʣʘʪʴ ʫʩʪʨʦʡʩʪʚʦ ʠʣʠ ʢʦʤʧʴʶʪʝʨ ʚ 

ʮʝʣʦʤ ʥʝʨʘʙʦʪʦʩʧʦʩʦʙʥʳʤ, ʠ ʪʦʛʜʘ ʤʦʞʝʪ ʧʦʪʨʝʙʦʚʘʪʴʩʷ ʧʝʨʝʠʥʩʪʘʣʣʷʮʠʷ. 

ʀʟ-ʟʘ ʧʨʦʙʣʝʤ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʚʦʟʥʠʢʥʫʪʴ ʚʩʣʝʜʩʪʚʠʝ ʧʦʜʦʙʥʳʭ ʠʟʤʝʥʝʥʠʡ, ʚ 

ʙʦʣʴʰʠʥʩʪʚʝ ʢʦʤʧʴʶʪʝʨʦʚ ʚʦʟʤʦʞʥʦʩʪʠ ʚʥʝʩʝʥʠʷ ʧʦʜʦʙʥʳʭ ʠʟʤʝʥʝʥʠʡ 

ʟʘʙʣʦʢʠʨʦʚʘʥʳ ʜʣʷ ʚʩʝʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʢʨʦʤʝ ʘʜʤʠʥʠʩʪʨʘʪʦʨʘ ʩʠʩʪʝʤʳ. 

ʂʦʛʜʘ ʚʳ ʚʥʦʩʠʪʝ ʠʟʤʝʥʝʥʠʝ ʚ ʩʠʩʪʝʤʥʳʝ ʥʘʩʪʨʦʡʢʠ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ 

ʜʘʥʥʳʝ ʥʝʦʙʭʦʜʠʤʦ ʩʦʭʨʘʥʠʪʴ, ʯʪʦʙʳ ʥʘ ʥʠʭ ʤʦʞʥʦ ʙʳʣʦ ʩʩʳʣʘʪʴʩʷ ʚ 

ʩʣʝʜʫʶʱʠʡ ʨʘʟ ʧʦʩʣʝ ʧʝʨʝʟʘʛʨʫʟʢʠ ʩʠʩʪʝʤʳ. ʆʧʝʨʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ, ʪʘʢʠʝ 

ʢʘʢ UNIX, ʩʦʭʨʘʥʷʶʪ ʚʩʶ ʢʦʥʬʠʛʫʨʘʮʠʶ ʩʠʩʪʝʤʳ ʚ ʪʝʢʩʪʦʚʳʭ ʬʘʡʣʘʭ, 

ʢʦʪʦʨʳʝ ʘʜʤʠʥʠʩʪʨʘʪʦʨ ʤʦʞʝʪ ʠʟʤʝʥʠʪʴ ʯʝʨʝʟ ʧʨʦʩʪʦʡ ʪʝʢʩʪʦʚʳʡ ʨʝʜʘʢʪʦʨ. 

Windows ʥʘʯʠʥʘʣʩʷ ʩ ʧʦʭʦʞʝʛʦ ʥʘ UNIX ʚʘʨʠʘʥʪʘ, ʩ ʩʦʭʨʘʥʝʥʠʝʤ 

ʠʥʬʦʨʤʘʮʠʠ ʚ ʪʝʢʩʪʦʚʳʭ ʬʘʡʣʘʭ (ʢʘʢ ʥʘʧʨʠʤʝʨ, WINDOWS.INI , 

SYSTEM.INI , CONFIG.SYS), ʥʦ ʙʦʣʝʝ ʧʦʟʜʥʠʝ ʚʝʨʩʠʠ ʦʙʲʝʜʠʥʷʶʪ ʚʩʶ 

ʠʥʬʦʨʤʘʮʠʶ ʢʦʥʬʠʛʫʨʘʮʠʠ (ʚ ʪʦʤ ʯʠʩʣʝ ʠʥʬʦʨʤʘʮʠʶ ʧʨʠʣʦʞʝʥʠʡ), 

ʨʘʟʤʝʱʘʝʤʫʶ ʚ ʥʝʩʢʦʣʴʢʠʭ ʜʚʦʠʯʥʳʭ ʬʘʡʣʘʭ, ʢʦʪʦʨʳʝ ʠʤʝʶʪ ʦʙʱʝʝ 
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ʥʘʟʚʘʥʠʝ ʈʝʝʩʪʨ (Registry). ʈʝʝʩʪʨ ʠʤʝʝʪ ʩʚʦʡ ʩʦʙʩʪʚʝʥʥʳʡ ʨʝʜʘʢʪʦʨ (ʣʠʙʦ 

REGEDIT ʣʠʙʦ REGEDT32) ʜʣʷ ʧʨʦʩʤʦʪʨʘ ʠ ʠʟʤʝʥʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ. ʀʟ-ʟʘ 

ʝʛʦ ʟʘʰʠʬʨʦʚʘʥʥʦʛʦ ʚʠʜʘ, ʧʦʣʴʟʦʚʘʪʝʣʷʤ-ʥʦʚʠʯʢʘʤ ʥʫʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʪʘʢʠʝ ʩʨʝʜʩʪʚʘ, ʢʘʢ ʇʘʥʝʣʴ ʫʧʨʘʚʣʝʥʠʷ (Control Panel), ʜʣʷ ʠʟʤʝʥʝʥʠʷ ʝʛʦ 

ʩʦʜʝʨʞʠʤʦʛʦ. ʆʜʥʘʢʦ ʥʝʢʦʪʦʨʳʝ ʜʨʘʡʚʝʨʳ ʠ ʘʜʤʠʥʠʩʪʨʘʪʦʨʳ ʨʝʩʫʨʩʦʚ 

ʠʤʝʶʪ ʵʣʝʤʝʥʪʳ ʥʘʩʪʨʦʡʢʠ, ʢʦʪʦʨʳʝ ʥʝ ʤʦʛʫʪ ʙʳʪʴ ʜʦʩʪʫʧʥʳ ʯʝʨʝʟ ʇʘʥʝʣʴ 

ʫʧʨʘʚʣʝʥʠʷ, ʘ ʥʘʩʪʨʘʠʚʘʶʪʩʷ ʪʦʣʴʢʦ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʯʝʨʝʟ ʨʝʝʩʪʨ. 

ʉʫʱʝʩʪʚʫʶʪ ʫʪʠʣʠʪʳ ʜʣʷ ʧʦʜʜʝʨʞʢʠ ʠʣʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʨʝʝʩʪʨʘ 

ʨʝʛʫʣʷʨʥʦ ʠʣʠ ʧʝʨʝʜ ʚʥʝʩʝʥʠʝʤ ʣʶʙʳʭ ʠʟʤʝʥʝʥʠʡ ʚ ʘʧʧʘʨʘʪʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ, 

ʠʣʠ ʧʝʨʝʜ ʫʩʪʘʥʦʚʢʦʡ ʥʦʚʳʭ ʧʨʠʣʦʞʝʥʠʡ ʥʘ ʢʦʤʧʴʶʪʝʨ. ɽʩʣʠ ʩʠʩʪʝʤʘ 

ʩʪʘʥʦʚʠʪʩʷ ʥʝʨʘʙʦʪʦʩʧʦʩʦʙʥʦʡ ʧʦʩʣʝ ʫʩʪʘʥʦʚʢʠ ʥʦʚʦʡ ʧʨʦʛʨʘʤʤʳ ʠʣʠ 

ʚʥʝʩʝʥʠʷ ʠʟʤʝʥʝʥʠʡ ʯʝʨʝʟ ʇʘʥʝʣʴ ʋʧʨʘʚʣʝʥʠʷ, ʨʝʝʩʪʨ ʤʦʞʥʦ ʚʝʨʥʫʪʴ ʢ ʝʛʦ 

ʧʨʝʜʰʝʩʪʚʫʶʱʝʤʫ ʩʦʩʪʦʷʥʠʶ, ʯʪʦʙʳ ʩʜʝʣʘʪʴ ʩʠʩʪʝʤʫ ʚʥʦʚʴ 

ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʡ. 

 

3.7 ʂʦʥʬʠʛʫʨʘʮʠʷ ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ 

ʆʧʝʨʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ ʢʦʥʬʠʛʫʨʠʨʫʝʪʩʷ ʧʦʜʦʙʥʦ ʥʠʟʰʝʤʫ ʫʨʦʚʥʶ 

BIOS. ʂʘʞʜʳʡ ʧʦʣʴʟʦʚʘʪʝʣʴ ʨʘʙʦʪʘʝʪ ʧʦ-ʨʘʟʥʦʤʫ, ʩ ʨʘʟʣʠʯʥʳʤʠ 

ʪʨʝʙʦʚʘʥʠʷʤʠ ʠ ʩʪʠʣʷʤʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. ʇʨʘʚʠʣʴʥʘʷ ʢʦʥʬʠʛʫʨʘʮʠʷ 

ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʤʦʞʝʪ ʫʣʫʯʰʠʪʴ ʵʩʪʝʪʠʢʫ, ʫʜʦʙʩʪʚʦ ʠ 

ʙʳʩʪʨʦʜʝʡʩʪʚʠʝ. ʇʘʨʘʤʝʪʨʳ ʥʘʩʪʨʦʡʢʠ, ʦʧʠʩʘʥʥʳʝ ʟʜʝʩʴ ï ʠʟ ʦʧʝʨʘʮʠʦʥʥʦʡ 

ʩʠʩʪʝʤʳ Windows NT 4.0, ʥʦ ʧʦʜʦʙʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʤʦʛʫʪ ʙʳʪʴ ʠ ʚ ʜʨʫʛʠʭ 

ʩʠʩʪʝʤʘʭ Windows. 

ʉʘʤʳʝ ʦʯʝʚʠʜʥʳʝ ʢʦʥʬʠʛʫʨʘʮʠʠ ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʢʘʩʘʶʪʩʷ 

ʵʩʪʝʪʠʢʠ. ɺ Windows ʧʦʣʴʟʦʚʘʪʝʣʠ ʤʦʛʫʪ ʫʩʪʘʥʦʚʠʪʴ ʥʘʩʪʨʦʡʢʠ ʜʣʷ 

ʧʨʦʩʤʦʪʨʘ ʠ ʚʦʩʧʨʠʷʪʠʷ ʨʘʙʦʯʝʛʦ ʩʪʦʣʘ ʠ ʬʘʡʣʦʚʦʡ ʩʠʩʪʝʤʳ. ʂʘʞʝʪʩʷ, ʥʝ 

ʙʳʚʘʝʪ ʜʚʫʭ ʦʜʠʥʘʢʦʚʳʭ ʨʘʙʦʯʠʭ ʩʪʦʣʦʚ. ʄʦʞʥʦ ʥʘʩʪʨʦʠʪʴ ʚʠʜ ʧʦʷʚʣʝʥʠʷ 

ʠʢʦʥʦʢ, ʠʥʬʦʨʤʘʮʠʶ ʚ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʭ ʬʘʡʣʘ, ʥʘʧʨʠʤʝʨ, ʨʘʟʤʝʨ ʬʘʡʣʘ ʠ 

ʪʠʧ. ʕʪʦ ʜʝʣʘʝʪʩʷ ʚ ʤʝʥʶ ʇʨʦʩʤʦʪʨ (View) ʄʦʝʛʦ ʂʦʤʧʴʶʪʝʨʘ (My 

Computer) ʠʣʠ ʇʨʦʚʦʜʥʠʢʘ (Explorer) ʧʨʠ ʥʘʞʘʪʠʠ ʅʘʩʪʨʦʡʢʠ ʧʘʧʢʠ 

(Folder Options). ʅʘ ʨʘʙʦʯʝʤ ʩʪʦʣʝ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʮʚʝʪʦʚʳʝ ʩʭʝʤʳ ʠ ʨʘʩʧʦʣʘʛʘʪʴ ʛʨʘʬʠʢʫ. ʏʪʦʙʳ ʫʩʪʘʥʦʚʠʪʴ 

ʨʘʟʤʝʨ ʦʢʥʘ ʧʨʦʩʤʦʪʨʘ, ʨʘʟʨʝʰʘʶʱʫʶ ʩʧʦʩʦʙʥʦʩʪʴ ʤʦʥʠʪʦʨʘ, ʥʫʞʥʦ ʥʘʞʘʪʴ 

ʧʨʘʚʫʶ ʢʥʦʧʢʫ ʤʳʰʠ ʥʘ ʧʫʩʪʦʤ ʤʝʩʪʝ ʨʘʙʦʯʝʛʦ ʩʪʦʣʘ, ʘ ʟʘʪʝʤ ʚʳʙʨʘʪʴ 

ʉʚʦʡʩʪʚʘ (Properties) ʚ ʤʝʥʶ ʙʳʩʪʨʦʛʦ ʚʳʟʦʚʘ ʢʦʤʘʥʜ. 

ʄʝʥʶ ʧʦʷʚʣʷʶʪʩʷ ʚ ʨʘʟʣʠʯʥʳʭ ʤʝʩʪʘʭ ʠ ʷʚʣʷʶʪʩʷ ʩʘʤʦʥʘʩʪʨʘʠʚʘʝʤʳʤʠ. 

ɹʦʣʴʰʠʥʩʪʚʦ ʤʝʥʶ ʩʦʜʝʨʞʘʪ ʢʥʦʧʢʠ ʷʨʣʳʢʦʚ, ʥʝʢʦʪʦʨʳʝ ʩʦʜʝʨʞʘʪ ʧʦʣʷ, ʛʜʝ 

ʤʦʞʥʦ ʚʚʝʩʪʠ Web-ʘʜʨʝʩʘ ʠ ʜʘʞʝ ʧʫʪʠ ʢ ʬʘʡʣʘʤ ʜʣʷ ʙʳʩʪʨʦʛʦ ʜʦʩʪʫʧʘ ʢ ʥʠʤ 

(ʧʨʘʚʳʡ ʱʝʣʯʦʢ ʤʳʰʠ ʥʘ ʧʫʩʪʦʤ ʤʝʩʪʝ ʧʘʥʝʣʠ ʟʘʜʘʯ (taskbar), ʘ ʟʘʪʝʤ ʚʳʙʦʨ 

ʣʠʙʦ Toolbars, ʣʠʙʦ Properties). 

ɼʨʫʛʠʝ ʵʣʝʤʝʥʪʳ, ʪʘʢʠʝ ʢʘʢ ʩʪʠʣʠ ʠ ʨʘʟʤʝʨʳ ʰʨʠʬʪʦʚ, ʤʦʞʥʦ ʟʘʤʝʥʠʪʴ 

ʥʘ ʙʦʣʝʝ ʫʜʦʙʥʳʝ. ʅʝʢʦʪʦʨʳʝ ʧʦʣʴʟʦʚʘʪʝʣʠ ʫʩʪʘʥʘʚʣʠʚʘʶʪ ʢʨʫʧʥʳʝ ʰʨʠʬʪʳ 
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ʜʣ̫ ʦʙʣʝʛʯʝʥʠʷ ʧʨʦʩʤʦʪʨʘ, ʜʨʫʛʠʤ ʥʨʘʚʷʪʩʷ ʥʝʦʙʳʯʥʳʝ ʰʨʠʬʪʳ (ʱʝʣʢʥʠʪʝ 

ʧʨʘʚʦʡ ʢʥʦʧʢʦʡ ʥʘ ʧʫʩʪʦʤ ʤʝʩʪʝ ʨʘʙʦʯʝʛʦ ʩʪʦʣʘ, ʟʘʪʝʤ ʥʘʞʤʠʪʝ ʉʚʦʡʩʪʚʘ 

(Properties), ʘ ʟʘʪʝʤ ï ʆʬʦʨʤʣʝʥʠʝ (Appearance)). ɿʜʝʩʴ ʤʦʞʥʦ ʚʳʙʨʘʪʴ 

ʟʚʫʢʦʚʳʝ ʪʝʤʳ, ʥʘʧʨʠʤʝʨ, ʟʚʫʢʠ ʜʞʫʥʛʣʝʡ ʠ ʤʫʟʳʢʘʣʴʥʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ 

(ʦʪʢʨʦʡʪʝ ʇʘʥʝʣʴ ʋʧʨʘʚʣʝʥʠʷ (Control Panel) ʠ ʚʳʙʝʨʠʪʝ ɿʚʫʢʠ (Sounds)). 

ɼʣʷ ʫʜʦʙʩʪʚʘ ʧʦʣʴʟʦʚʘʪʝʣʠ ʤʦʛʫʪ ʥʘʯʠʥʘʪʴ ʨʘʙʦʪʫ ʩ ʇʘʧʢʠ 

ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʛʦ ʟʘʧʫʩʢʘ (User Startup Folder), ʢʦʪʦʨʘʷ ʷʚʣʷʝʪʩʷ ʧʝʨʚʦʡ 

ʧʘʧʢʦʡ ʟʘʧʫʩʢʘ, ʧʦʷʚʣʷʶʱʝʡʩʷ ʚ ʇʨʦʛʨʘʤʤʘʭ (Programs) ʚ ʤʝʥʶ ɿʘʧʫʩʢ 

(Start). ʀʢʦʥʢʠ ʧʨʦʛʨʘʤʤ, ʦʙʳʯʥʦ ʷʨʣʳʢʠ, ʢʦʪʦʨʳʝ ʥʘʭʦʜʷʪʩʷ ʚ ʵʪʦʡ ʧʘʧʢʝ, 

ʙʫʜʫʪ ʟʘʧʫʱʝʥʳ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʢʘʞʜʳʡ ʨʘʟ, ʢʦʛʜʘ ʧʦʣʴʟʦʚʘʪʝʣʴ ʚʭʦʜʠʪ ʚ 

ʩʠʩʪʝʤʫ (log on). ʅʘʧʨʠʤʝʨ, ʧʦʣʴʟʦʚʘʪʝʣʠ, ʢʦʪʦʨʳʝ ʯʠʪʘʶʪ ʧʦʯʪʫ ʧʦʩʣʝ 

ʚʭʦʜʘ, ʤʦʛʫʪ ʧʦʤʝʩʪʠʪʴ ʷʨʣʳʢ ʧʦʯʪʦʚʦʛʦ ʢʣʠʝʥʪʘ ʚ ʧʘʧʢʝ ɿʘʧʫʩʢʘ, ʠ ʦʥ ʙʫʜʝʪ 

ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʟʘʧʫʩʢʘʪʴʩʷ ʧʦʩʣʝ ʚʭʦʜʘ. ʗʨʣʳʢʠ ï ʬʦʨʤʘ ʥʘʩʪʨʦʡʢʠ, 

ʧʦʟʚʦʣʷʶʱʘʷ ʧʦʣʴʟʦʚʘʪʝʣʶ ʠʥʠʮʠʠʨʦʚʘʪʴ ʧʨʦʛʨʘʤʤʳ ʠ ʟʘʧʫʩʢʘʪʴ ʬʘʡʣʳ ʠʟ 

ʨʘʟʣʠʯʥʳʭ ʤʝʩʪ ʚ ʬʘʡʣʦʚʦʡ ʩʠʩʪʝʤʝ (ʧʨʘʚʦʝ ʥʘʞʘʪʠʝ ʥʘ ʟʥʘʯʢʝ ʠ ʱʝʣʯʦʢ ʥʘ 

"ʉʦʟʜʘʪʴ ʷʨʣʳʢ" (Create Shortcut)). ʄʦʞʥʦ ʥʘʩʪʨʦʠʪʴ ʩʚʦʡʩʪʚʘ ʤʳʰʠ 

(ʦʪʢʨʳʪʴ ʇʘʥʝʣʴ ʫʧʨʘʚʣʝʥʠʷ ʠ ʥʘʞʘʪʴ ʄʳʰ  ɹ (Mouse)) ʠ ʯʘʩʪʦʪʫ, ʩʢʦʨʦʩʪʴ 

ʧʦʚʪʦʨʝʥʠʷ ʢʣʘʚʠʘʪʫʨʳ (ʦʪʢʨʳʪʴ ʇʘʥʝʣʴ ʫʧʨʘʚʣʝʥʠʷ ʠ ʥʘʞʘʪʴ Keyboard 

(ʢʣʘʚʠʘʪʫʨʘ)). ʅʝʢʦʪʦʨʳʝ ʧʦʣʴʟʦʚʘʪʝʣʠ ʠʩʧʳʪʳʚʘʶʪ ʪʨʫʜʥʦʩʪʠ ʩ ʜʚʦʡʥʳʤ 

ʥʘʞʘʪʠʝʤ, ʦʥʠ ʤʦʛʫʪ ʦʪʨʝʛʫʣʠʨʦʚʘʪʴ ʩʢʦʨʦʩʪʴ ʜʚʦʡʥʦʛʦ ʥʘʞʘʪʠʷ. ʅʝʢʦʪʦʨʳʝ 

ʤʳʰʢʠ ʠ ʢʣʘʚʠʘʪʫʨʳ ʧʦʰʣʠ ʜʘʣʴʰʝ, ʧʦʟʚʦʣʷʷ ʧʦʣʴʟʦʚʘʪʝʣʶ ʥʘʟʥʘʯʠʪʴ 

ʬʫʥʢʮʠʠ ʦʧʨʝʜʝʣʝʥʥʳʤ ʢʣʘʚʠʰʘʤ ʤʳʰʠ ʠʣʠ ʢʣʘʚʠʘʪʫʨʳ. ʕʪʘ 

ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʴ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʧʨʦʛʨʘʤʤʥʳʤ ʦʙʝʩʧʝʯʝʥʠʝʤ, 

ʧʦʩʪʘʚʣʷʝʤʳʤ ʩ ʤʳʰʴʶ ʠ ʢʣʘʚʠʘʪʫʨʦʡ. 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʤʦʞʥʦ ʤʝʥʷʪʴ ʠ ʚ ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʝ. ʅʘʞʠʤʘʷ ʥʘ 

ʉʠʩʪʝʤʫ (System) ʠʟ ʇʘʥʝʣʠ ʫʧʨʘʚʣʝʥʠʷ (Control  Panel), ʚʳ ʤʦʞʝʪʝ 

ʚʳʙʨʘʪʴ ʧʫʪʴ ʧʦʠʩʢʘ ʧʦ ʫʤʦʣʯʘʥʠʶ, ʧʘʨʘʤʝʪʨʳ ʚʠʨʪʫʘʣʴʥʦʡ ʧʘʤʷʪʠ ʠ ʜʨʫʛʠʝ 

ʧʘʨʘʤʝʪʨʳ. ʇʫʪʴ ʧʦʠʩʢʘ ʛʦʚʦʨʠʪ ʩʠʩʪʝʤʝ, ʛʜʝ ʠʩʢʘʪʴ ʧʨʠʣʦʞʝʥʠʝ. 

ʋʧʦʨʷʜʦʯʝʥʠʝ ʜʠʨʝʢʪʦʨʠʡ ʧʨʠ ʧʦʠʩʢʝ ʤʦʞʝʪ ʫʚʝʣʠʯʠʪʴ ʚʨʝʤʷ ʥʘ ʧʦʠʩʢ 

ʚʳʧʦʣʥʷʝʤʦʛʦ ʤʦʜʫʣʷ. ʋʤʝʥʴʰʝʥʠʝ ʦʙʲʝʤʘ ʧʨʝʜʫʩʤʦʪʨʝʥʥʦʡ ʚʠʨʪʫʘʣʴʥʦʡ 

ʧʘʤʷʪʠ ʙʫʜʝʪ ʦʟʥʘʯʘʪʴ ʤʝʥʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʧʘʤʷʪʠ ʜʣʷ ʦʪʢʨʳʪʳʭ ʬʘʡʣʦʚ ʠ 

ʟʘʧʫʱʝʥʥʳʭ ʧʨʦʛʨʘʤʤ, ʵʪʦ ʪʘʢʞʝ ʤʦʞʝʪ ʩʥʠʟʠʪʴ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʩʘʤʦʡ 

ʩʠʩʪʝʤʳ. ʕʪʠ ʫʩʪʘʥʦʚʢʠ ʦʙʳʯʥʦ ʦʩʪʘʚʣʷʶʪ ʦʧʳʪʥʳʤ ʧʦʣʴʟʦʚʘʪʝʣʷʤ, ʪʘʢʞʝ 

ʢʘʢ ʫʩʪʘʥʦʚʢʠ ʧʦ ʫʤʦʣʯʘʥʠʶ ʦʙʳʯʥʦ ʷʚʣʷʶʪʩʷ ʦʧʪʠʤʘʣʴʥʳʤʠ ʜʣʷ 

ʙʦʣʴʰʠʥʩʪʚʘ ʥʘʩʪʨʦʝʢ. ɼʘʞʝ ʩʥʠʞʝʥʠʝ ʯʠʩʣʘ ʦʪʦʙʨʘʞʘʝʤʳʭ ʮʚʝʪʦʚ ʠ 

ʨʘʟʨʝʰʝʥʠʷ ʤʦʛʫʪ ʫʩʢʦʨʠʪʴ ʧʨʦʮʝʩʩʳ, ʭʦʪʷ ʵʪʦ ʥʝ ʩʣʠʰʢʦʤ ʟʘʤʝʪʥʦ, ʪʦʣʴʢʦ 

ʜʣʷ ʠʛʨ ʠ ʧʨʠʣʦʞʝʥʠʡ ʩ ʤʦʱʥʦʡ ʛʨʘʬʠʢʦʡ. 

 

3.8 ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʨʝʩʫʨʩʦʚ 

ɺ ʵʪʦʤ ʤʦʜʫʣʝ ʤʳ ʨʘʩʩʤʦʪʨʠʤ ʦʧʝʨʘʮʠʦʥʥʫʶ ʩʠʩʪʝʤʫ ʢʘʢ ʤʝʭʘʥʠʟʤ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʨʝʩʫʨʩʦʚ. ʄʥʦʛʠʝ ʘʩʧʝʢʪʳ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʦʧʝʨʘʮʠʦʥʥʦʡ 

ʩʠʩʪʝʤʳ ʤʦʛʫʪ ʙʳʪʴ ʦʙʲʷʩʥʝʥʳ ʯʝʨʝʟ ʵʪʦʪ ʤʝʭʘʥʠʟʤ. ɺ ʭʦʜʝ ʦʙʲʷʩʥʝʥʠʷ 
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ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʨʘʙʦʪʳ, ʵʪʦʪ ʤʦʜʫʣʴ ʦʭʚʘʪʳʚʘʝʪ ʙʦʣʴʰʠʥʩʪʚʦ ʢʦʤʧʦʥʝʥʪʦʚ 

ʢʦʤʧʴʶʪʝʨʥʦʡ ʩʠʩʪʝʤʳ. ʂʦʤʧʴʶʪʝʨʥʘʷ ʩʠʩʪʝʤʘ ʥʝ ʪʦʣʴʢʦ ʨʘʩʧʨʝʜʝʣʷʝʪ 

ʤʥʦʛʠʝ ʠʟ ʚʥʫʪʨʝʥʥʠʭ ʨʝʩʫʨʩʦʚ, ʥʘʧʨʠʤʝʨ, ʚʨʝʤʷ ʧʨʦʮʝʩʩʦʨʘ, ʥʦ ʠ ʚʥʝʰʥʠʝ 

ʨʝʩʫʨʩʳ, ʪʘʢʠʝ ʢʘʢ ʜʦʩʪʫʧ ʢ ʞʝʩʪʢʦʤʫ ʜʠʩʢʫ.  

 

ʋʧʨʘʚʣʝʥʠʝ ʧʘʤʷʪʴʶ 

ʋʧʨʘʚʣʝʥʠʝ ʧʘʤʷʪʴʶ ʩʠʩʪʝʤʳ ï ʚʘʞʥʘʷ ʯʘʩʪʴ ʨʘʙʦʪʳ ʷʜʨʘ. ʋ 

ʩʪʘʥʜʘʨʪʥʦʛʦ ʧʝʨʩʦʥʘʣʴʥʦʛʦ ʢʦʤʧʴʶʪʝʨʘ ʩʝʛʦʜʥʷ 1 ɻʙ ʠʣʠ ʙʦʣʝʝ 

ʦʧʝʨʘʪʠʚʥʦʡ ʧʘʤʷʪʠ (DRAM). ʏʘʩʪʴ ʝʝ ʨʝʟʝʨʚʠʨʫʝʪʩʷ ʜʣʷ ʦʧʝʨʘʮʠʦʥʥʦʡ 

ʩʠʩʪʝʤʳ, ʥʦ ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʜʦʩʪʫʧʥʘ ʜʣʷ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʭ ʧʨʦʛʨʘʤʤ. 

ʅʘʧʨʠʤʝʨ, ʧʦʣʴʟʦʚʘʪʝʣʴ ʟʘʧʫʩʢʘʝʪ ʚʝʙ-ʥʘʚʠʛʘʪʦʨ, ʨʝʜʘʢʪʦʨ ʠ ʢʦʤʧʴʶʪʝʨʥʫʶ 

ʠʛʨʫ. ʂʘʞʜʦʡ ʠʟ ʵʪʠʭ ʧʨʦʛʨʘʤʤ ʥʫʞʥʦ ʦʧʨʝʜʝʣʝʥʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʘʤʷʪʠ, ʥʦ 

ʥʠ ʦʜʥʦʡ ʠʟ ʥʠʭ ʥʝ ʥʫʞʥʘ ʚʩʷ ʧʘʤʷʪʴ. ʗʜʨʦ ʨʘʩʧʨʝʜʝʣʷʝʪ ʥʝʢʦʪʦʨʫʶ ʧʘʤʷʪʴ 

ʜʣʷ ʢʘʞʜʦʡ ʧʨʦʛʨʘʤʤʳ ʠ ʦʪʩʣʝʞʠʚʘʝʪ, ʢʘʢʘʷ ʧʨʦʛʨʘʤʤʘ ʯʪʦ ʠʩʧʦʣʴʟʫʝʪ. 

ʉʦʚʨʝʤʝʥʥʳʝ ʦʧʝʨʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ, ʪʘʢʠʝ ʢʘʢ Linux ʠ Windows, 

ʦʙʝʩʧʝʯʠʚʘʶʪ ʚʠʨʪʫʘʣʴʥʫʶ ʧʘʤʷʪʴ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʛʠʙʢʦʩʪʠ ʧʨʦʛʨʘʤʤ. ʄʳ 

ʙʫʜʝʤ ʙʦʣʝʝ ʧʦʜʨʦʙʥʦ ʛʦʚʦʨʠʪʴ ʦ ʚʠʨʪʫʘʣʴʥʦʡ ʧʘʤʷʪʠ ʧʦʟʞʝ. ʏʪʦʙʳ ʧʦʥʷʪʴ, 

ʜʣʷ ʯʝʛʦ ʥʫʞʥʘ ʚʠʨʪʫʘʣʴʥʘʷ ʧʘʤʷʪʴ, ʨʘʩʩʤʦʪʨʠʤ, ʢʘʢ ʨʘʙʦʪʘʣʠ ʩʪʘʨʰʠʝ 

ʦʧʝʨʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ ʧʦʜʦʙʥʳʝ MS-DOS. ɺ ʪʝʭ ʩʠʩʪʝʤʘʭ ʚʩʝ ʧʨʦʛʨʘʤʤʳ 

ʨʘʙʦʪʘʣʠ ʚ ʦʜʥʦʤ ʨʝʘʣʴʥʦʤ ʘʜʨʝʩʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ, ʧʦʢʘ ʥʝ ʙʳʣʦ 

ʚʠʨʪʫʘʣʴʥʦʛʦ ʘʜʨʝʩʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ. 

ʇʨʦʛʨʘʤʤʳ, ʟʘʧʠʩʘʥʥʳʝ ʚ ʜʚʦʠʯʥʦʤ ʤʘʰʠʥʥʦʤ ʢʦʜʝ, ʩʦʜʝʨʞʘʪ ʢʦʤʘʥʜʳ 

ʠ ʜʘʥʥʳʝ. ʂʘʢ ʢʦʤʘʥʜʳ, ʪʘʢ ʠ ʜʘʥʥʳʝ ʩʦʜʝʨʞʘʪ ʘʜʨʝʩʘ ʧʘʤʷʪʠ. ʂʦʛʜʘ ʚʳ 

ʟʘʧʠʩʳʚʘʝʪʝ ʧʨʦʛʨʘʤʤʫ ʚ ʤʘʰʠʥʥʦʤ ʢʦʜʝ (ʠʣʠ ʢʦʤʧʠʣʷʪʦʨ ʧʝʨʝʚʦʜʠʪ ʚʘʰ 

ʷʟʳʢ ʚʳʩʦʢʦʛʦ ʫʨʦʚʥʷ ʥʘ ʤʘʰʠʥʥʳʡ ʢʦʜ), ʚʳ (ʠʣʠ ʢʦʤʧʠʣʷʪʦʨ) ʜʦʣʞʥʳ 

ʦʧʨʝʜʝʣʠʪʴ ʘʜʨʝʩ ʜʣʷ ʢʘʞʜʦʡ ʢʦʤʘʥʜʳ ʠ ʢʘʞʜʦʡ ʯʘʩʪʠ ʜʘʥʥʳʭ. ʅʘʧʨʠʤʝʨ, ʚʳ 

ʥʘʯʠʥʘʝʪʝ ʩ ʥʫʣʷ ʠ ʨʘʩʧʦʣʘʛʘʝʪʝ ʚʩʝ ʚʘʰʠ ʢʦʤʘʥʜʳ ʠ ʜʘʥʥʳʝ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ. ʇʨʝʜʧʦʣʦʞʠʤ, ʯʪʦ ʚʘʰʘ ʧʨʦʛʨʘʤʤʘ ʟʘʥʠʤʘʝʪ ʘʜʨʝʩʘ ʧʘʤʷʪʠ 

ʦʪ 0 ʜʦ 8,462. ʂʪʦ-ʪʦ ʝʱʝ ʟʘʧʠʩʳʚʘʝʪ ʧʨʦʛʨʘʤʤʳ ʪʘʢʠʤ ʞʝ ʦʙʨʘʟʦʤ, ʥʘʯʠʥʘʷ 

ʩ ʘʜʨʝʩʘ 0. ʆʯʝʚʠʜʥʦ, ʚʳ ʥʝ ʤʦʞʝʪʝ ʟʘʧʫʩʪʠʪʴ ʜʚʝ ʧʨʦʛʨʘʤʤʳ, ʟʘʥʠʤʘʶʱʠʝ 

ʦʜʥʠ ʠ ʪʝ ʞʝ ʘʜʨʝʩʘ ʧʘʤʷʪʠ ʚ ʦʜʥʦ ʠ ʪʦ ʞʝ ʚʨʝʤʷ ʧʦ ʵʪʦʡ ʩʭʝʤʝ. ʂʦʛʜʘ ʚʳ 

ʟʘʛʨʫʞʘʝʪʝ ʚʪʦʨʫʶ ʧʨʦʛʨʘʤʤʫ, ʦʥʘ ʧʝʨʝʟʘʧʠʰʝʪʩʷ ʧʦʚʝʨʭ ʧʝʨʚʦʡ. 

 

ʇʝʨʝʘʜʨʝʩʘʮʠʷ 

ʉʧʦʩʦʙ, ʢʦʪʦʨʳʡ ʩʫʱʝʩʪʚʦʚʘʣ ʜʦ ʠʟʦʙʨʝʪʝʥʠʷ ʚʠʨʪʫʘʣʴʥʦʡ ʧʘʤʷʪʠ ï 

ʟʘʧʠʩʴ ʧʨʦʛʨʘʤʤ ʦʩʦʙʳʤ ʩʧʦʩʦʙʦʤ. ʃʶʙʦʝ ʤʝʩʪʦ ʧʘʤʷʪʠ, ʩʦʜʝʨʞʘʱʝʝ ʘʜʨʝʩ, 

ʩʧʝʮʠʘʣʴʥʦ ʦʪʤʝʯʘʝʪʩʷ ʚ ʜʚʦʠʯʥʦʤ ʬʘʡʣʝ (binary file). ʂʦʛʜʘ ʧʦʣʴʟʦʚʘʪʝʣʴ 

ʟʘʧʫʩʢʘʝʪ ʧʨʦʛʨʘʤʤʫ ʥʘ ʚʳʧʦʣʥʝʥʠʝ, ʦʧʝʨʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ ʚʳʜʝʣʷʝʪ ʜʣʷ ʥʝʝ 

ʧʘʤʷʪʴ ʛʜʝ-ʥʠʙʫʜʴ ʚ ʜʦʩʪʫʧʥʦʤ ʤʝʩʪʝ ʠ ʟʘʛʨʫʞʘʝʪ ʧʨʦʛʨʘʤʤʫ ʚ ʵʪʫ ʦʙʣʘʩʪʴ 

ʧʘʤʷʪʠ. ʇʨʠ ʵʪʦʤ ʤʦʞʥʦ ʠʩʧʨʘʚʠʪʴ ʚʩʝ ʩʧʝʮʠʘʣʴʥʦ ʦʪʤʝʯʝʥʥʳʝ ʘʜʨʝʩʥʳʝ 

ʩʩʳʣʢʠ, ʯʪʦʙʳ ʦʥʠ ʫʢʘʟʳʚʘʣʠ ʨʝʘʣʴʥʦʝ ʨʘʩʧʦʣʦʞʝʥʠʝ. ʅʘʧʨʠʤʝʨ, ʧʫʩʪʴ 

ʦʨʠʛʠʥʘʣʴʥʘʷ ʧʨʦʛʨʘʤʤʘ ʩʦʜʝʨʞʠʪ ʪʘʙʣʠʮʫ ʠʥʬʦʨʤʘʮʠʠ, ʥʘʯʠʥʘʶʱʫʶʩʷ ʩ 

ʘʜʨʝʩʘ ʧʘʤʷʪʠ 700. ɼʨʫʛʘʷ ʯʘʩʪʴ ʧʨʦʛʨʘʤʤʳ, ʩʢʘʞʝʤ, ʨʘʩʧʦʣʦʞʝʥʥʘʷ ʧʦ 
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ʘʜʨʝʩʫ 210, ʩʦʜʝʨʞʠʪ ʘʜʨʝʩ ʪʘʙʣʠʮʳ (ʪ.ʝ. ʟʥʘʯʝʥʠʝ 700), ʩʧʝʮʠʘʣʴʥʦ 

ʦʪʤʝʯʝʥʥʳʡ, ʢʘʢ ʩʦʜʝʨʞʘʱʠʡ ʘʜʨʝʩ. ʆʧʝʨʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ ʟʘʛʨʫʞʘʝʪ ʵʪʫ 

ʧʨʦʛʨʘʤʤʫ ʚ ʧʘʤʷʪʴ, ʥʘʯʠʥʘʷ ʩ ʘʜʨʝʩʘ 30,000. ʇʨʠ ʵʪʦʤ ʤʝʥʷʝʪʩʷ ʟʥʘʯʝʥʠʝ, 

ʨʘʟʤʝʱʝʥʥʦʝ ʧʦ ʘʜʨʝʩʫ 30,210 ʩ 700 ʥʘ 30,700 ʠ ʪʘʢ ʜʘʣʝʝ. ʕʪʦʪ ʧʨʦʮʝʩʩ 

ʥʘʟʳʚʘʝʪʩʷ ʧʝʨʝʘʜʨʝʩʘʮʠʝʡ. 

ʆʧʠʩʘʥʥʘʷ ʩʭʝʤʘ ʧʦʟʚʦʣʷʝʪ ʢʦʤʧʴʶʪʝʨʫ ʟʘʛʨʫʞʘʪʴ ʤʥʦʞʝʩʪʚʦ ʧʨʦʛʨʘʤʤ 

ʚ ʧʘʤʷʪʴ ʦʜʥʦʚʨʝʤʝʥʥʦ, ʜʦ ʪʝʭ ʧʦʨ, ʧʦʢʘ ʢʘʢʘʷ-ʪʦ ʯʘʩʪʴ ʧʘʤʷʪʠ ʜʦʩʪʫʧʥʘ. 

ʇʨʝʠʤʫʱʝʩʪʚʘ ʵʪʦʛʦ ʧʦʜʭʦʜʘ ʚ ʪʦʤ, ʯʪʦ ʦʥ ʩʨʘʚʥʠʪʝʣʴʥʦ ʣʝʛʢʦ ʚʳʧʦʣʥʷʝʪʩʷ 

ʠ ʥʝ ʪʨʝʙʫʝʪ ʥʠʢʘʢʠʭ ʠʟʤʝʥʝʥʠʡ ʚ ʘʧʧʘʨʘʪʥʳʭ ʩʨʝʜʩʪʚʘʭ. ʅʦ ʝʩʪʴ ʪʘʢʞʝ ʠ 

ʩʝʨʴʝʟʥʳʝ ʥʝʜʦʩʪʘʪʢʠ. ɺʦ-ʧʝʨʚʳʭ, ʠʟ-ʟʘ ʧʝʨʝʘʜʨʝʩʘʮʠʠ, ʧʘʤʷʪʴ, 

ʨʘʩʧʨʝʜʝʣʷʝʤʘʷ ʜʣʷ ʧʨʦʛʨʘʤʤ, ʜʦʣʞʥʘ ʙʳʪʴ ʥʝʧʨʝʨʳʚʥʘ (contiguous). 

ʇʨʝʜʧʦʣʦʞʠʤ, ʧʦʣʴʟʦʚʘʪʝʣʴ ʚʳʧʦʣʥʷʝʪ 6 ʤʘʣʝʥʴʢʠʭ ʧʨʦʛʨʘʤʤ ʚ ʦʜʥʦ ʚʨʝʤʷ. 

ʇʦʩʣʝ ʪʦʛʦ, ʢʘʢ ʥʝʢʦʪʦʨʳʝ ʠʟ ʧʨʦʛʨʘʤʤ ʟʘʢʦʥʯʠʣʠ ʨʘʙʦʪʫ, ʧʨʦʛʨʘʤʤʳ 1, 3 ʠ 6 

ʦʩʪʘʣʠʩʴ ʨʘʙʦʪʘʪʴ. ʊʝʧʝʨʴ ʧʦʣʴʟʦʚʘʪʝʣʴ ʭʦʯʝʪ ʚʳʧʦʣʥʠʪʴ ʙʦʣʴʰʦʝ 

ʧʨʠʣʦʞʝʥʠʝ, ʥʦ, ʢ ʩʦʞʘʣʝʥʠʶ, ʝʛʦ ʩʝʡʯʘʩ ʥʝʢʫʜʘ ʧʦʤʝʩʪʠʪʴ. ɽʩʣʠ 

ʧʨʠʣʦʞʝʥʠʝ ʥʝʣʴʟʷ ʟʘʛʨʫʟʠʪʴ ʥʘ ʤʝʩʪʦ, ʢʦʪʦʨʦʝ ʠʩʧʦʣʴʟʦʚʘʣʘ ʧʨʦʛʨʘʤʤʘ 2 

ʠʣʠ ʧʨʦʛʨʘʤʤʳ 4 ʠ 5 ʚʤʝʩʪʝ, ʪʦ ʦʥʦ ʥʝ ʤʦʞʝʪ ʨʘʟʤʝʩʪʠʪʴʩʷ ʚ ʧʘʤʷʪʠ, ʭʦʪʷ 

ʦʙʱʝʛʦ ʯʠʩʣʘ ʥʝʩʤʝʞʥʳʭ (noncontiguous) ʩʚʦʙʦʜʥʳʭ ʙʣʦʢʦʚ ʧʘʤʷʪʠ ʤʦʞʝʪ 

ʙʳʪʴ ʜʘʞʝ ʙʦʣʴʰʝ ʯʝʤ ʥʘʜʦ. 

ɼʨʫʛʦʡ ʥʝʜʦʩʪʘʪʦʢ ʵʪʦʛʦ ʧʦʜʭʦʜʘ ʚ ʪʦʤ, ʯʪʦ ʨʘʟʤʝʨ ʨʘʙʦʪʘʶʱʝʡ 

ʧʨʦʛʨʘʤʤʳ ʦʛʨʘʥʠʯʝʥ ʦʙʲʝʤʦʤ ʬʠʟʠʯʝʩʢʦʡ ʧʘʤʷʪʠ, ʫʩʪʘʥʦʚʣʝʥʥʦʡ ʥʘ 

ʤʘʰʠʥʝ, ʤʠʥʫʩ ʪʦ, ʯʪʦ ʦʧʝʨʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ ʟʘʨʝʟʝʨʚʠʨʦʚʘʣʘ ʜʣʷ ʩʝʙʷ. ʅʦ 

ʙʦʣʴʰʠʝ ʧʨʦʛʨʘʤʤʳ ʦʙʳʯʥʦ ʥʝ ʠʩʧʦʣʴʟʫʶʪ ʚʩʶ ʩʚʦʶ ʧʘʤʷʪʴ ʩʨʘʟʫ. 

ʇʨʦʛʨʘʤʤʝ ʩ ʙʦʣʴʰʠʤ ʘʜʨʝʩʥʳʤ ʧʨʦʩʪʨʘʥʩʪʚʦʤ, ʚʦʟʤʦʞʥʦ, ʪʦʣʴʢʦ ʥʫʞʥʦ 

ʦʙʨʘʪʠʪʴʩʷ ʢ ʥʝʩʢʦʣʴʢʠʤ ʪʳʩʷʯʘʤ ʢʦʤʘʥʜ ʠ ʥʝʩʢʦʣʴʢʠʤ ʪʳʩʷʯʘʤ ʙʘʡʪʦʚ 

ʜʘʥʥʳʭ ʟʘ ʦʜʠʥ ʨʘʟ. ɹʳʣʦ ʙʳ ʵʬʬʝʢʪʠʚʥʝʝ ʨʘʩʧʨʝʜʝʣʠʪʴ ʪʦʣʴʢʦ ʥʝʙʦʣʴʰʫʶ 

ʯʘʩʪʴ RAM ʟʘ ʦʜʠʥ ʨʘʟ ʜʣʷ ʪʘʢʦʡ ʧʨʦʛʨʘʤʤʳ ʠ ʩʦʭʨʘʥʠʪʴ ʦʩʪʘʣʴʥʫʶ ʯʘʩʪʴ ʝʝ 

ʘʜʨʝʩʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʛʜʝ-ʥʠʙʫʜʴ ʝʱʝ, ʥʘʧʨʠʤʝʨ, ʥʘ ʜʠʩʢʝ. ʀʤʝʥʥʦ ʵʪʦ 

ʧʦʟʚʦʣʷʝʪ ʩʜʝʣʘʪʴ ʚʠʨʪʫʘʣʴʥʘʷ ʧʘʤʷʪʴ. 

 

ɺʠʨʪʫʘʣʴʥʘʷ ʧʘʤʷʪʴ 

ɺ ʚʠʨʪʫʘʣʴʥʦʡ ʩʠʩʪʝʤʝ ʧʘʤʷʪʠ ʢʘʞʜʘʷ ʧʨʦʛʨʘʤʤʘ ʨʘʙʦʪʘʝʪ ʚ 

ʩʦʙʩʪʚʝʥʥʦʤ ʘʜʨʝʩʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ. ʇʦʵʪʦʤʫ, ʢʦʛʜʘ ʧʨʦʛʨʘʤʤʘ ʟʘʛʨʫʞʘʝʪʩʷ 

ʚ ʧʘʤʷʪʴ, ʥʝʪ ʧʦʪʨʝʙʥʦʩʪʠ ʚ ʣʶʙʦʡ ʧʝʨʝʘʜʨʝʩʘʮʠʠ. ɺʠʨʪʫʘʣʴʥʦʝ ʘʜʨʝʩʥʦʝ 

ʧʨʦʩʪʨʘʥʩʪʚʦ ʤʦʞʝʪ ʙʳʪʴ ʙʦʣʴʰʝ ʠʣʠ ʤʝʥʴʰʝ, ʯʝʤ ʬʠʟʠʯʝʩʢʘʷ ʧʘʤʷʪʴ 

ʧʨʦʮʝʩʩʦʨʘ. ʍʦʪʷ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʵʪʘ ʩʭʝʤʘ ʨʘʙʦʪʘʣʘ, ʚʠʨʪʫʘʣʴʥʦʡ ʧʘʤʷʪʠ 

ʪʨʝʙʫʝʪʩʷ ʘʧʧʘʨʘʪʥʘʷ ʧʦʜʜʝʨʞʢʘ. ɺʦ-ʧʝʨʚʳʭ, ʧʘʤʷʪʴ ʜʝʣʠʪʩʷ ʥʘ ʯʘʩʪʠ ʧʦʜ 

ʥʘʟʚʘʥʠʝʤ ʩʪʨʘʥʠʮʳ (pages). ʉʪʨʘʥʠʮʘ ï ʩʘʤʘʷ ʤʘʣʝʥʴʢʘʷ ʯʘʩʪʴ ʧʘʤʷʪʠ, 

ʢʦʪʦʨʘʷ ʤʦʞʝʪ ʙʳʪʴ ʨʘʩʧʨʝʜʝʣʝʥʘ ʧʦʜ ʧʨʦʛʨʘʤʤʫ. ʅʘ ʧʣʘʪʬʦʨʤʘʭ Pentium 

ʩʪʨʘʥʠʮʘ ʩʦʩʪʘʚʣʷʝʪ 4 ʂʙʘʡʪ. ɺʦ-ʚʪʦʨʳʭ, ʧʨʦʮʝʩʩʦʨ ʜʦʣʞʝʥ ʫʤʝʪʴ 

ʧʨʝʚʨʘʱʘʪʴ ʚʠʨʪʫʘʣʴʥʳʝ ʘʜʨʝʩʘ ʚ ʨʝʘʣʴʥʳʝ. 

ʇʨʦʮʝʩʩʦʨʳ, ʧʦʜʜʝʨʞʠʚʘʶʱʠʝ ʚʠʨʪʫʘʣʴʥʫʶ ʧʘʤʷʪʴ, ʪʘʢʠʝ ʢʘʢ Pentium, 

ʤʦʛʫʪ ʨʘʙʦʪʘʪʴ ʚ ʜʚʫʭ ʨʝʞʠʤʘʭ. ɺ ʨʝʘʣʴʥʦʤ ʨʝʞʠʤʝ (real mode) ʘʜʨʝʩʘ 
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ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʬʠʟʠʯʝʩʢʠʤ ʘʜʨʝʩʘʤ ʷʯʝʝʢ ʚ ʦʧʝʨʘʪʠʚʥʦʡ ʧʘʤʷʪʠ. ʊʦʣʴʢʦ ʷʜʨʦ 

ʠʤʝʝʪ ʧʨʘʚʦ ʨʘʙʦʪʘʪʴ ʚ ʨʝʘʣʴʥʦʤ ʨʝʞʠʤʝ. ɺ ʚʠʨʪʫʘʣʴʥʦʤ ʨʝʞʠʤʝ (virtual  

mode) ʢʘʞʜʳʡ ʘʜʨʝʩ ʧʝʨʝʚʦʜʠʪʩʷ ʥʘ ʬʠʟʠʯʝʩʢʠʡ ʘʜʨʝʩ ʷʯʝʡʢʠ ʧʘʤʷʪʠ ʩ 

ʧʦʤʦʱʴʶ ʪʘʙʣʠʮʳ ʩʪʨʘʥʠʮ (page table). ɼʣʷ ʢʘʞʜʦʡ ʩʪʨʘʥʠʮʳ ʚ 

ʚʠʨʪʫʘʣʴʥʦʤ ʘʜʨʝʩʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ ʪʘʙʣʠʮʘ ʩʪʨʘʥʠʮ ʜʘʝʪ ʨʝʘʣʴʥʳʡ ʘʜʨʝʩ 

ʨʘʟʤʝʱʝʥʠʷ ʩʪʨʘʥʠʮʳ ʚ ʦʧʝʨʘʪʠʚʥʦʡ ʧʘʤʷʪʠ. 

ɼʘʚʘʡʪʝ ʧʦʩʤʦʪʨʠʤ, ʢʘʢ ʵʪʦ ʧʨʦʠʩʭʦʜʠʪ ʩ ʛʠʧʦʪʝʪʠʯʝʩʢʦʡ ʧʨʦʛʨʘʤʤʦʡ, 

ʦʧʠʩʘʥʥʦʡ ʨʘʥʝʝ. ʕʪʘ ʧʨʦʛʨʘʤʤʘ ʙʫʜʝʪ ʨʘʙʦʪʘʪʴ ʚ ʩʦʙʩʪʚʝʥʥʦʤ ʚʠʨʪʫʘʣʴʥʦʤ 

ʘʜʨʝʩʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ, ʥʘʯʠʥʘʷ ʩ ʘʜʨʝʩʘ ʥʫʣʝʚʦʡ ʷʯʝʡʢʠ. ʂʦʛʜʘ ʧʨʦʮʝʩʩʦʨ 

ʟʘʛʨʫʞʘʝʪ ʧʨʦʛʨʘʤʤʫ ʚ ʦʧʝʨʘʪʠʚʥʫʶ ʧʘʤʷʪʴ, ʥʘʯʠʥʘʷ ʩ 30,000, ʦʥ 

ʫʩʪʘʥʘʚʣʠʚʘʝʪ ʚʭʦʜ ʪʘʙʣʠʮʳ ʩʪʨʘʥʠʮ ʜʣʷ ʩʪʨʘʥʠʮʳ 0 ʟʥʘʯʝʥʠʝʤ 30,000. 

ʂʦʛʜʘ ʢʦʤʘʥʜʘ ʟʘʛʨʫʞʘʝʪ ʘʜʨʝʩ ʚʠʨʪʫʘʣʴʥʦʛʦ ʨʘʩʧʦʣʦʞʝʥʠʷ 210, ʩʭʝʤʘ 

ʪʨʘʥʩʣʷʮʠʠ ʘʜʨʝʩʘ (address translation) ʧʨʦʮʝʩʩʦʨʘ ʬʘʢʪʠʯʝʩʢʠ ʚʳʟʳʚʘʝʪ 

ʟʘʛʨʫʟʢʫ ʜʘʥʥʳʭ ʩ ʬʠʟʠʯʝʩʢʦʛʦ ʨʘʩʧʦʣʦʞʝʥʠʷ 30,210. ɿʥʘʯʝʥʠʝ, ʧʨʦʯʠʪʘʥʥʦʝ 

ʷʯʝʡʢʦʡ ʧʘʤʷʪʠ, ʨʘʩʧʦʣʦʞʝʥʥʦʡ ʧʦ ʵʪʦʤʫ ʘʜʨʝʩʫ, ʙʫʜʝʪ 30,700 (ʧʦʤʥʠʪʝ, 

ʘʜʨʝʩ ʷʯʝʡʢʠ 210 ʩʦʜʝʨʞʠʪ ʘʜʨʝʩ ʪʘʙʣʠʮʳ, ʪʦ ʝʩʪʴ ï 700), ʚʠʨʪʫʘʣʴʥʳʡ ʘʜʨʝʩ 

ʪʘʙʣʠʮʳ. ɽʩʣʠ ʜʨʫʛʘʷ ʢʦʤʘʥʜʘ ʟʘʪʝʤ ʧʦʧʨʦʙʫʝʪ ʦʙʨʘʪʠʪʴʩʷ ʢ ʪʘʙʣʠʮʝ, 

ʠʩʧʦʣʴʟʫʷ ʵʪʦʪ 700-ʡ ʘʜʨʝʩ, ʤʝʭʘʥʠʟʤ ʪʨʘʥʩʣʷʮʠʠ ʘʜʨʝʩʘ ʦʧʷʪʴ ʚʤʝʰʘʝʪʩʷ ʠ 

ʧʨʝʚʨʘʪʠʪ ʩʩʳʣʢʫ ʚ ʘʜʨʝʩ 30,700. ʇʦʣʴʟʦʚʘʪʝʣʴʩʢʘʷ ʧʨʦʛʨʘʤʤʘ ʨʘʙʦʪʘʝʪ 

ʪʦʣʴʢʦ ʩ ʚʠʨʪʫʘʣʴʥʳʤʠ ʘʜʨʝʩʘʤʠ; ʦʥʘ ʥʝ ʠʤʝʝʪ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦ ʪʦʤ, ʚ ʢʘʢʦʡ 

ʯʘʩʪʠ ʬʠʟʠʯʝʩʢʦʡ ʧʘʤʷʪʠ ʦʥʘ ʚʳʧʦʣʥʷʝʪʩʷ. ʂʦʛʜʘ ʧʨʦʮʝʩʩʦʨ ʥʘʭʦʜʠʪʩʷ ʚ 

ʚʠʨʪʫʘʣʴʥʦʤ ʨʝʞʠʤʝ, ʪʨʘʥʩʣʷʮʠʷ ʘʜʨʝʩʘ ʧʨʦʠʩʭʦʜʠʪ ʚʩʝ ʚʨʝʤʷ. ʂʘʞʜʘʷ 

ʩʩʳʣʢʘ ʪʨʘʥʩʣʠʨʫʝʪʩʷ. ʕʪʦ ʧʨʦʠʩʭʦʜʠʪ ʦʯʝʥʴ ʙʳʩʪʨʦ, ʧʦʪʦʤʫ ʯʪʦ ʧʝʨʝʚʦʜ 

ʧʨʦʠʩʭʦʜʠʪ ʧʨʷʤʦ ʚ ʤʠʢʨʦʧʨʦʮʝʩʩʦʨʥʦʤ ʯʠʧʝ. 

ʇʨʠ ʩʭʝʤʝ ʚʠʨʪʫʘʣʴʥʦʡ ʧʘʤʷʪʠ ʢʘʞʜʘʷ ʧʨʦʛʨʘʤʤʘ ʠʤʝʝʪ ʩʚʦʶ 

ʩʦʙʩʪʚʝʥʥʫʶ ʪʘʙʣʠʮʫ ʩʪʨʘʥʠʮ, ʧʦʜʜʝʨʞʠʚʘʝʤʫʶ ʷʜʨʦʤ. ʀ ʬʠʟʠʯʝʩʢʘʷ 

ʧʘʤʷʪʴ, ʨʘʩʧʨʝʜʝʣʝʥʥʘʷ ʧʦʜ ʧʨʦʛʨʘʤʤʳ, ʥʝ ʜʦʣʞʥʘ ʙʳʪʴ ʥʝʧʨʝʨʳʚʥʦʡ. 

ʊʘʙʣʠʮʘ ʩʪʨʘʥʠʮ ʥʘʰʝʡ ʛʠʧʦʪʝʪʠʯʝʩʢʦʡ ʧʨʦʛʨʘʤʤʳ ʤʦʞʝʪ ʩʢʘʟʘʪʴ: çʅʫʣʝʚʘʷ 

ʩʪʨʘʥʠʮʘ ʥʘʯʠʥʘʝʪʩʷ ʩ ʨʝʘʣʴʥʦʛʦ ʘʜʨʝʩʘ 30,000; ʧʝʨʚʘʷ ʩʪʨʘʥʠʮʘ ʥʘʯʠʥʘʝʪʩʷ ʩ 

34,000; ʚʪʦʨʘʷ ʩʪʨʘʥʠʮʘ ʥʘʯʠʥʘʝʪʩʷ ʩ 62,000 ʠ ʪʘʢ ʜʘʣʝʝè. ʇʦʣʴʟʦʚʘʪʝʣʴʩʢʘʷ 

ʧʨʦʛʨʘʤʤʘ ʥʝ ʠʤʝʝʪ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦ ʪʦʤ, ʯʪʦ ʦʥʘ ʨʘʟʙʨʦʩʘʥʘ ʧʦ ʬʠʟʠʯʝʩʢʦʡ 

ʧʘʤʷʪʠ, ʧʦʪʦʤʫ ʯʪʦ ʦʥʘ ʞʠʚʝʪ ʚ ʚʠʨʪʫʘʣʴʥʦʤ ʤʠʨʝ ʠ ʥʝ ʤʦʞʝʪ ʚʠʜʝʪʴ 

ʨʝʘʣʴʥʳʝ ʘʜʨʝʩʘ. 

ʉ ʥʝʙʦʣʴʰʠʤ ʫʩʠʣʠʝʤ, ʩ ʧʦʤʦʱʴʶ ʪʝʭʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ, ʤʳ ʤʦʞʝʤ 

ʧʦʡʪʠ ʚ ʵʪʦʡ ʩʭʝʤʝ ʥʘ ʦʜʠʥ ʰʘʛ ʜʘʣʝʝ ʠ ʧʦʣʥʦʩʪʴʶ ʦʪʜʝʣʠʪʴ ʚʠʨʪʫʘʣʴʥʫʶ 

ʧʘʤʷʪʴ ʦʪ ʦʧʝʨʘʪʠʚʥʦʡ ʧʘʤʷʪʠ. ʅʘʧʨʠʤʝʨ, ʤʳ ʥʝ ʭʦʪʠʤ ʛʨʫʟʠʪʴ ʚʩʶ 

ʧʨʦʛʨʘʤʤʫ ʚ ʦʧʝʨʘʪʠʚʥʫʶ ʧʘʤʷʪʴ ʩʨʘʟʫ, ʤʳ ʟʘʛʨʫʞʘʝʤ ʪʦʣʴʢʦ ʧʘʨʫ ʩʪʨʘʥʠʮ. 

ɼʣʷ ʪʝʭ ʩʪʨʘʥʠʮ, ʯʪʦ ʤʳ ʥʝ ʭʦʪʠʤ ʟʘʛʨʫʞʘʪʴ, ʤʳ ʧʦʤʝʱʘʝʤ ʩʧʝʮʠʘʣʴʥʳʡ 

ʤʘʨʢʝʨ ʚ ʪʘʙʣʠʮʫ ʩʪʨʘʥʠʮ, ʢʦʪʦʨʳʡ ʩʦʦʙʱʘʝʪ: çʕʪʘ ʩʪʨʘʥʠʮʘ ʥʝ ʥʘʭʦʜʠʪʩʷ ʚ 

ʦʧʝʨʘʪʠʚʥʦʡ ʧʘʤʷʪʠè. ɿʘʧʫʩʢʘʝʪʩʷ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʘʷ ʧʨʦʛʨʘʤʤʘ, ʠ ʵʪʦ 

ʚʳʥʫʞʜʘʝʪ ʧʘʤʷʪʴ ʦʙʨʘʪʠʪʴʩʷ ʢ ʥʫʣʝʚʦʡ ʩʪʨʘʥʠʮʝ, ʢʦʪʦʨʘʷ ʧʨʝʢʨʘʩʥʦ 

ʪʨʘʥʩʣʠʨʫʝʪʩʷ. ʇʘʤʷʪʴ ʩʩʳʣʘʝʪʩʷ ʥʘ ʧʝʨʚʫʶ ʩʪʨʘʥʠʮʫ, ʠ ʧʨʦʮʝʩʩʦʨ ʩʥʦʚʘ 

ʩʤʦʪʨʠʪ ʥʘ ʪʘʙʣʠʮʫ ʩʪʨʘʥʠʮ ʠ ʥʘʭʦʜʠʪ ʩʦʦʪʚʝʪʩʪʚʝʥʥʳʡ ʬʠʟʠʯʝʩʢʠʡ ʘʜʨʝʩ. 
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ɿʘʪʝʤ ʧʨʦʛʨʘʤʤʘ ʩʩʳʣʘʝʪʩʷ ʥʘ ʘʜʨʝʩ ʧʘʤʷʪʠ, ʢʦʪʦʨʳʡ ʧʦʧʘʜʘʝʪ ʥʘ ʩʪʨʘʥʠʮʫ 

ʩʝʤʴ, ʢʦʪʦʨʫʶ ʤʳ ʥʝ ʟʘʛʨʫʟʠʣʠ ʚ ʦʧʝʨʘʪʠʚʥʫʶ ʧʘʤʷʪʴ. ʉʭʝʤʘ ʪʨʘʥʩʣʷʮʠʠ 

ʘʜʨʝʩʘ ʧʨʦʚʝʨʷʝʪ ʪʘʙʣʠʮʫ ʩʪʨʘʥʠʮ, ʥʘʭʦʜʠʪ ʤʘʨʢʝʨ çʅʝ ʚ ʦʧʝʨʘʪʠʚʥʦʡ 

ʧʘʤʷʪʠè ʠ ʛʝʥʝʨʠʨʫʝʪ ʦʰʠʙʢʫ ʦʪʩʫʪʩʪʚʠʝ ʩʪʨʘʥʠʮʳ (page fault ). ʕʪʦ ʪʠʧ 

ʧʨʝʨʳʚʘʥʠʷ. ʇʨʦʮʝʩʩʦʨ ʧʨʝʨʳʚʘʝʪ ʚʳʧʦʣʥʝʥʠʝ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʡ ʧʨʦʛʨʘʤʤʳ 

ʠ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʫʧʨʘʚʣʝʥʠʝ ʷʜʨʫ. ʗʜʨʦ ʩʤʦʪʨʠʪ ʥʘ ʦʧʨʝʜʝʣʝʥʥʳʝ ʨʝʛʠʩʪʨʳ 

ʩʦʩʪʦʷʥʠʷ, ʯʪʦʙʳ ʚʳʷʩʥʠʪʴ, ʦʪʢʫʜʘ ʧʨʠʙʳʣʠ ʦʪʩʫʪʩʪʚʫʶʱʠʝ ʩʪʨʘʥʠʮʳ ʠ 

ʛʦʚʦʨʠʪ çʕʪʦʪ ʧʨʦʮʝʩʩ ʭʦʯʝʪ ʜʦʩʪʫʧʘ ʢ ʝʛʦ ʚʠʨʪʫʘʣʴʥʦʡ ʩʪʨʘʥʠʮʝ ʩʝʤʴ. ʗ 

ʚʳʜʝʣʶ ʥʝʢʦʪʦʨʫʶ ʦʧʝʨʘʪʠʚʥʫʶ ʧʘʤʷʪʴ ʠ ʟʘʛʨʫʞʫ ʚ ʥʝʝ ʩʝʜʴʤʫʶ ʩʪʨʘʥʠʮʫ 

ʧʨʦʛʨʘʤʤʳ. ʉʝʡʯʘʩ ʷ ʠʩʧʨʘʚʣʶ ʪʘʙʣʠʮʫ ʩʪʨʘʥʠʮ ʠ ʜʘʤ ʚʦʟʤʦʞʥʦʩʪʴ 

ʧʨʦʛʨʘʤʤʝ ʧʨʦʜʦʣʞʘʪʴ ʚʳʧʦʣʥʝʥʠʝè. ɿʘʪʝʤ ʫʧʨʘʚʣʝʥʠʝ ʚʦʟʚʨʘʱʘʝʪʩʷ 

ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʡ ʧʨʦʛʨʘʤʤʝ, ʠ ʧʨʦʛʨʘʤʤʘ ʧʨʦʜʦʣʞʘʝʪʩʷ, ʪʘʢ ʢʘʢ ʙʫʜʪʦ ʙʳ 

ʥʠʯʝʛʦ ʥʝʦʙʳʯʥʦʛʦ ʥʝ ʩʣʫʯʠʣʦʩʴ. 

ʉ ʘʧʧʘʨʘʪʥʦʡ ʧʦʜʜʝʨʞʢʦʡ ʩʪʨʘʥʠʮ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʝ ʧʨʦʛʨʘʤʤʳ 

ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʞʠʚʫʪ ʚ ʚʠʨʪʫʘʣʴʥʦʤ ʤʠʨʝ. ʆʥʠ ʥʝ ʪʦʣʴʢʦ ʥʝ ʟʥʘʶʪ, ʢʘʢʠʝ 

ʯʘʩʪʠ ʦʧʝʨʘʪʠʚʥʦʡ ʧʘʤʷʪʠ ʠʩʧʦʣʴʟʫʶʪ, ʦʥʠ ʜʘʞʝ ʥʝ ʟʥʘʶʪ, ʢʘʢʠʝ ʠʟ ʩʪʨʘʥʠʮ 

ʥʘʭʦʜʷʪʩʷ ʚ ʦʧʝʨʘʪʠʚʥʦʡ ʧʘʤʷʪʠ ʩʝʡʯʘʩ, ʘ ʢʘʢʠʝ ʥʘ ʜʠʩʢʝ! ʂʘʞʜʳʡ ʨʘʟ, ʢʦʛʜʘ 

ʧʨʦʮʝʩʩ ʧʨʦʙʫʝʪ ʩʦʩʣʘʪʴʩʷ ʥʘ ʩʪʨʘʥʠʮʫ ʥʘ ʜʠʩʢʝ, ʩʪʨʘʥʠʮʘ ʧʝʨʝʤʝʱʘʝʪʩʷ ʚ 

ʦʧʝʨʘʪʠʚʥʫʶ ʧʘʤʷʪʴ. ʀ ʝʩʣʠ ʧʨʦʮʝʩʩ ʧʦʢʘ ʥʝ ʢʦʩʥʫʣʩʷ ʩʪʨʘʥʠʮʳ, ʦʥʘ ʤʦʞʝʪ 

ʙʳʪʴ ʧʝʨʝʤʝʱʝʥʘ ʦʙʨʘʪʥʦ ʥʘ ʜʠʩʢ. ʇʨʝʜʦʩʪʘʚʣʷʷ ʚʠʨʪʫʘʣʴʥʫʶ ʧʘʤʷʪʴ, ʤʳ 

ʦʙʝʩʧʝʯʠʣʠ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʝ ʧʨʦʛʨʘʤʤʳ ʯʠʩʪʦʡ ʘʙʩʪʨʘʢʮʠʝʡ ʧʘʤʷʪʠ. ʀʤ ʥʝ 

ʥʫʞʥʦ ʙʝʩʧʦʢʦʠʪʴʩʷ ʦ ʩʦʚʤʝʩʪʥʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʘʜʨʝʩʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʩ 

ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʦʡ ʠʣʠ ʜʨʫʛʠʤʠ ʧʨʠʣʦʞʝʥʠʷʤʠ. ʀʤ ʥʝ ʥʫʞʥʦ 

ʚʦʣʥʦʚʘʪʴʩʷ ʦ ʪʦʤ, ʩʢʦʣʴʢʦ ʬʠʟʠʯʝʩʢʦʡ ʧʘʤʷʪʠ ʠʤʝʝʪ ʤʘʰʠʥʘ. ʆʥʠ ʠʤʝʶʪ 

ʥʝʧʨʝʨʳʚʥʦʝ ʚʠʨʪʫʘʣʴʥʦʝ ʘʜʨʝʩʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ, ʠ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʝʛʦ 

ʪʘʢ, ʢʘʢ ʠʤ ʥʨʘʚʠʪʩʷ, ʘ ʷʜʨʦ ʟʘʙʦʪʠʪʩʷ ʦ ʜʝʪʘʣʷʭ ʨʝʘʣʠʟʘʮʠʠ. 

ʅʝʜʦʩʪʘʪʦʢ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʞʝʩʪʢʦʛʦ ʜʠʩʢʘ ʜʣʷ ʚʠʨʪʫʘʣʴʥʦʡ ʧʘʤʷʪʠ ʚ 

ʪʦʤ, ʯʪʦ ʞʝʩʪʢʠʡ ʜʠʩʢ ʤʦʞʝʪ ʙʳʪʴ ʟʘʥʷʪ ʥʘʩʪʦʣʴʢʦ, ʯʪʦ ʜʦʩʪʫʧ ʢ ʜʨʫʛʠʤ 

ʬʘʡʣʘʤ ʦʪʢʣʘʜʳʚʘʝʪʩʷ. ɼʣʷ ʩʠʩʪʝʤ, ʢʦʪʦʨʳʝ ʧʨʝʜʫʩʤʘʪʨʠʚʘʶʪ ʯʘʩʪʳʝ 

ʦʙʨʘʱʝʥʠʷ ʢ ʬʘʡʣʘʤ ʠ ʠʩʧʦʣʴʟʫʶʪ ʚʠʨʪʫʘʣʴʥʫʶ ʧʘʤʷʪʴ, ʤʦʞʥʦ ʧʦʤʝʩʪʠʪʴ 

swap-ʬʘʡʣ ï ʬʘʡʣ ʧʦʜʢʘʯʢʠ (ʬʘʡʣ, ʩʦʜʝʨʞʘʱʠʡ ʚʩʝ ʚʠʨʪʫʘʣʴʥʳʝ ʩʪʨʘʥʠʮʳ 

ʧʘʤʷʪʠ) ʥʘ ʦʪʜʝʣʴʥʦʤ ʫʩʪʨʦʡʩʪʚʝ. 

 

3.9 ʉʦʚʤʝʩʪʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʬʘʡʣʦʚ ʠ ʧʨʠʥʪʝʨʦʚ 

ʌʘʡʣʳ ʠ ʧʨʠʥʪʝʨʳ ï ʨʝʩʫʨʩʳ ʢʦʤʧʴʶʪʝʨʘ, ʢʦʪʦʨʳʝ ʩʦʚʤʝʩʪʥʦ 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʩʝʪʝʚʦʡ ʩʨʝʜʝ, ʧʦʟʚʦʣʷʷ ʤʥʦʛʠʤ ʧʦʣʴʟʦʚʘʪʝʣʷʤ ʦʙʨʘʱʘʪʴʩʷ ʢ 

ʦʜʥʦʤʫ ʫʩʪʨʦʡʩʪʚʫ, ʬʘʡʣʫ ʠʣʠ ʧʨʠʥʪʝʨʫ ʜʠʩʪʘʥʮʠʦʥʥʦ. 

ʌʘʡʣʳ ʤʦʛʫʪ ʩʦʚʤʝʩʪʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʧʨʠʣʦʞʝʥʠʷʤʠ, ʥʘʧʨʠʤʝʨ, ʢʦʛʜʘ 

ʛʨʘʬʠʢ, ʩʦʟʜʘʥʥʳʡ ʚ Excel, ʩʚʷʟʘʥ ʩ ʜʦʢʫʤʝʥʪʦʤ Word. ʌʘʡʣʳ ʤʦʛʫʪ ʪʘʢʞʝ 

ʩʦʚʤʝʩʪʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʧʦʣʴʟʦʚʘʪʝʣʷʤʠ ʚ ʩʝʪʠ. ʅʦ ʥʝʢʦʪʦʨʳʝ ʬʘʡʣʳ 

ʥʫʞʥʦ ʜʝʨʞʘʪʴ ʟʘʢʨʳʪʳʤʠ, ʯʪʦʙʳ ʜʨʫʛʠʝ ʧʦʣʴʟʦʚʘʪʝʣʠ ʥʝ ʤʦʛʣʠ ʦʙʨʘʪʠʪʴʩʷ 

ʢ ʥʠʤ. ɼʣʷ ʵʪʦʛʦ ʦʧʝʨʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ ʦʧʨʝʜʝʣʷʝʪ ʥʘʙʦʨ ʧʨʘʚ ʜʦʩʪʫʧʘ 
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(permissions) ʜʣʷ ʬʘʡʣʘ ʠʣʠ ʢʘʪʘʣʦʛʘ. ʕʪʠ ʧʨʘʚʘ ʜʦʩʪʫʧʘ, ʪʘʢʞʝ ʥʘʟʳʚʘʝʤʳʝ 

ʉʧʠʩʢʠ ʢʦʥʪʨʦʣʷ ʜʦʩʪʫʧʘ (Access Control  Lists - ACL ), ʦʧʨʝʜʝʣʷʶʪ, ʢʪʦ 

ʤʦʞʝʪ ʯʠʪʘʪʴ, ʟʘʧʠʩʳʚʘʪʴ ʠʣʠ ʠʩʧʦʣʥʷʪʴ ʬʘʡʣ. ɼʦʩʪʫʧ ʜʣʷ ʯʪʝʥʠʷ (Read 

access) ʧʦʟʚʦʣʷʝʪ ʧʦʣʴʟʦʚʘʪʝʣʶ ʯʠʪʘʪʴ ʬʘʡʣ. ɼʦʩʪʫʧ ʜʣʷ ʟʘʧʠʩʠ (Write  

access) ʧʦʟʚʦʣʷʝʪ ʧʦʣʴʟʦʚʘʪʝʣʶ ʠʟʤʝʥʷʪʴ ʠʣʠ ʫʜʘʣʷʪʴ ʬʘʡʣ. ɼʦʩʪʫʧ ʜʣʷ 

ʚʳʧʦʣʥʝʥʠʷ (Execute access) ʧʦʟʚʦʣʷʝʪ ʧʦʣʴʟʦʚʘʪʝʣʶ ʚʳʧʦʣʥʷʪʴ 

ʩʧʝʮʠʘʣʴʥʫʶ ʩʠʩʪʝʤʫ ʦʧʝʨʘʮʠʡ, ʪʘʢʠʭ ʢʘʢ ʧʨʦʩʤʦʪʨ ʩʦʜʝʨʞʠʤʦʛʦ ʢʘʪʘʣʦʛʘ 

ʠʣʠ ʚʳʧʦʣʥʝʥʠʝ ʧʨʦʛʨʘʤʤʳ. ɺ Windows NT, ʚʳ ʤʦʞʝʪʝ ʧʦʩʤʦʪʨʝʪʴ ʧʨʘʚʘ 

ʜʦʩʪʫʧʘ ʢ ʬʘʡʣʫ, ʱʝʣʢʘʷ ʧʨʘʚʦʡ ʢʥʦʧʢʦʡ ʤʳʰʠ ʥʘ ʟʥʘʯʢʝ ʬʘʡʣʘ, ʚʳʙʠʨʘʷ 

ʉʚʦʡʩʪʚʘ ʠʟ ʤʝʥʶ ʙʳʩʪʨʦʛʦ ʚʳʟʦʚʘ ʢʦʤʘʥʜ, ʢʦʪʦʨʦʝ ʧʦʷʚʣʷʝʪʩʷ ʧʨʠ ʥʘʞʘʪʠʠ 

ʚʢʣʘʜʢʠ ɹʝʟʦʧʘʩʥʦʩʪʴ (Security). 

ʇʨʠʥʪʝʨʳ ʩʦʚʤʝʩʪʥʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʧʨʠʣʦʞʝʥʠʷʤʠ, ʧʦʣʴʟʦʚʘʪʝʣʷʤʠ ʠ 

ʢʦʤʧʴʶʪʝʨʘʤʠ. ʂʦʛʜʘ ʥʫʞʥʦ ʥʘʧʝʯʘʪʘʪʴ ʬʘʡʣ, ʦʥ ʧʝʨʝʜʘʝʪʩʷ ʩ ʯʘʩʪʠ 

ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ, ʥʘʟʳʚʘʝʤʦʡ ʩʝʨʚʝʨ ʧʝʯʘʪʠ (print  server), ʢʦʪʦʨʳʡ 

ʧʦʜʜʝʨʞʠʚʘʝʪ ʦʯʝʨʝʜʴ ʟʘʧʨʦʩʦʚ ʥʘ ʧʝʯʘʪʴ. ʉʝʨʚʝʨ ʦʙʨʘʙʘʪʳʚʘʝʪ ʟʘʧʨʦʩʳ ʧʦ 

ʦʜʥʦʤʫ. ʂʘʢ ʪʦʣʴʢʦ ʟʘʧʨʦʩʳ ʧʨʠʭʦʜʷʪ, ʦʥʠ ʩʦʭʨʘʥʷʶʪʩʷ ʥʘ ʜʠʩʢʝ ʧʨʦʮʝʩʩʦʤ, 

ʠʟʚʝʩʪʥʦʤ, ʢʘʢ ʩʧʫʣʠʥʛ (spooling). ʉʧʫʣʠʥʛ ʦʙʝʩʧʝʯʠʚʘʝʪ ʦʜʥʦʚʨʝʤʝʥʥʦ 

ʦʧʝʨʘʮʠʶ ʩ ʧʝʨʠʬʝʨʠʡʥʳʤ ʫʩʪʨʦʡʩʪʚʦʤ (ʧʨʠʥʪʝʨʦʤ) ʠ ʧʦʜʢʘʯʢʫ ʜʘʥʥʳʭ. 

ʉʧʫʣʠʥʛ ʧʦʟʚʦʣʷʝʪ ʧʨʦʮʝʩʩʫ, ʜʘʚʰʝʤʫ ʟʘʧʨʦʩ ʧʝʯʘʪʠ, ʧʝʨʝʡʪʠ ʢ ʜʨʫʛʠʤ 

ʟʘʜʘʯʘʤ; ʝʤʫ ʥʝ ʧʨʠʜʝʪʩʷ ʜʦʞʠʜʘʪʴʩʷ ʟʘʚʝʨʰʝʥʠʷ ʧʝʯʘʪʠ ʜʦʢʫʤʝʥʪʘ. ɽʩʣʠ 

ʧʨʠʥʪ-ʩʝʨʚʝʨ ʜʦʧʫʩʢʘʝʪ ʩʚʷʟʴ ʧʦ ʩʝʪʠ, ʪʦ ʟʘʧʨʦʩʳ ʧʝʯʘʪʠ ʤʦʛʫʪ ʙʳʪʴ ʧʨʠʥʷʪʳ 

ʦʪ ʜʨʫʛʠʭ ʤʘʰʠʥ. ʊʠʧʠʯʥʳʡ ʧʨʠʤʝʨ ï ʢʦʤʧʴʶʪʝʨʥʘʷ ʣʘʙʦʨʘʪʦʨʠʷ, ʛʜʝ ʚʩʝ 

ʢʦʤʧʴʶʪʝʨʳ ʩʦʚʤʝʩʪʥʦ ʠʩʧʦʣʴʟʫʶʪ ʝʜʠʥʩʪʚʝʥʥʳʡ ʧʨʠʥʪ-ʩʝʨʚʝʨ. ʕʪʦ 

ʵʬʬʝʢʪʠʚʥʝʝ, ʯʝʤ ʫʩʪʘʥʦʚʢʘ ʦʪʜʝʣʴʥʦʛʦ ʧʨʠʥʪʝʨʘ ʜʣʷ ʢʘʞʜʦʡ ʤʘʰʠʥʳ. 

 

3.10 ʌʘʡʣʦʚʳʝ ʩʠʩʪʝʤʳ 

ʌʘʡʣʦʚʘʷ ʩʠʩʪʝʤʘ ï ʘʙʩʪʨʘʢʮʠʷ, ʦʙʝʩʧʝʯʠʚʘʶʱʘʷ ʦʨʛʘʥʠʟʘʮʠʶ ʜʘʥʥʳʭ 

ʥʘ ʥʘʢʦʧʠʪʝʣʝ, ʥʘʧʨʠʤʝʨ, ʥʘ ʞʝʩʪʢʦʤ ʜʠʩʢʝ ʠʣʠ ʦʧʪʠʯʝʩʢʦʤ ʜʠʩʢʝ. 

ʌʘʡʣʦʚʳʤʠ ʩʠʩʪʝʤʘʤʠ ʫʧʨʘʚʣʷʝʪ ʦʧʝʨʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ ʢʦʤʧʴʶʪʝʨʘ. ɺ ʵʪʦʤ 

ʨʘʟʜʝʣʝ ʨʘʩʩʢʘʟʘʥʦ ʦ ʪʦʤ, ʢʘʢ ʦʨʛʘʥʠʟʦʚʘʥʳ ʬʘʡʣʳ ʚ ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʝ 

Windows, ʘ ʪʘʢʞʝ ʢʘʢ ʨʘʙʦʪʘʶʪ ʬʘʡʣʦʚʳʝ ʩʠʩʪʝʤʳ. 

 

ʆʨʛʘʥʠʟʘʮʠʷ ʬʘʡʣʦʚ 

ʆʜʥʘ ʠʟ ʛʣʘʚʥʳʭ ʬʫʥʢʮʠʡ ʢʦʤʧʴʶʪʝʨʘ ï ʟʘʧʦʤʠʥʘʥʠʝ ʠ ʧʦʠʩʢ 

ʠʥʬʦʨʤʘʮʠʠ. ʀʥʬʦʨʤʘʮʠʷ ʟʘʧʦʤʠʥʘʝʪʩʷ ʚ ʦʜʥʦʤ ʠʣʠ ʙʦʣʝʝ "ʬʘʡʣʘʭ", 

ʢʦʪʦʨʳʝ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʦʨʛʘʥʠʟʦʚʘʥʳ ʚ "ʧʘʧʢʠ". ʌʘʡʣʦʚʘʷ ʩʠʩʪʝʤʘ 

Microsoft Windows ʧʦʜʜʝʨʞʠʚʘʝʪ ʯʝʪʳʨʝ ʚʠʜʘ ʦʙʲʝʢʪʦʚ: ʬʘʡʣʳ, ʧʘʧʢʠ, 

ʫʩʪʨʦʡʩʪʚʘ ʠ ʷʨʣʳʢʠ. ʈʠʩʫʥʦʢ 3.2 ʠʣʣʶʩʪʨʠʨʫʝʪ, ʢʘʢ ʦʨʛʘʥʠʟʦʚʘʥʳ ʬʘʡʣʳ 

ʧʦʣʴʟʦʚʘʪʝʣʷ ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ Windows. 
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ʈʠʩʫʥʦʢ 3.2 - ʆʨʛʘʥʠʟʘʮʠʷ ʬʘʡʣʦʚ ʚ ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʝ Windows 

 

ʌʘʡʣʳ 

ʂʘʞʜʳʡ ʬʘʡʣ ʩʦʜʝʨʞʠʪ ʥʝʢʦʪʦʨʳʝ ʜʘʥʥʳʝ. ʂʦʛʜʘ ʬʘʡʣ ʩʚʷʟʘʥ ʩ 

ʦʧʨʝʜʝʣʝʥʥʳʤ ʧʨʠʣʦʞʝʥʠʝʤ, ʥʘʧʨʠʤʝʨ, Microsoft Word, Word, Excel ʠʣʠ 

Power Point, ʝʛʦ ʯʘʩʪʦ ʥʘʟʳʚʘʶʪ ʜʦʢʫʤʝʥʪʦʤ. ʂʘʞʜʳʡ ʬʘʡʣ ʠʤʝʝʪ ʠʤʷ. ɺ 

Windows ʠʤʝʥʘ ʬʘʡʣʘ ʤʦʛʫʪ ʙʳʪʴ ʜʣʠʥʦʡ ʜʦ 255 ʩʠʤʚʦʣʦʚ ʠ ʤʦʛʫʪ 

ʩʦʜʝʨʞʘʪʴ ʙʫʢʚʳ, ʮʠʬʨʳ ʠ ʦʧʨʝʜʝʣʝʥʥʳʝ ʩʧʝʮʠʘʣʴʥʳʝ ʩʠʤʚʦʣʳ, ʚ ʪʦʤ ʯʠʩʣʝ 

ʠʥʪʝʨʚʘʣʳ. ʍʦʪʷ Windows ʧʦʟʚʦʣʷʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʢʘʢ ʚʝʨʭʥʝʛʦ, ʪʘʢ ʠ 

ʥʠʞʥʝʛʦ ʨʝʛʠʩʪʨʘ ʚ ʠʤʝʥʠ ʬʘʡʣʘ, ʨʘʟʣʠʯʠʝ ʠʛʥʦʨʠʨʫʝʪʩʷ ʬʘʡʣʦʚʦʡ ʩʠʩʪʝʤʦʡ. 

ʇʦʵʪʦʤʫ ʝʩʣʠ ʚʳ ʩʦʟʜʘʝʪʝ ʬʘʡʣ, ʥʘʟʚʘʥʥʳʡ Friends, ʚʳ ʤʦʞʝʪʝ ʪʘʢʞʝ 

ʦʙʨʘʪʠʪʴʩʷ ʢ ʥʝʤʫ ʢʘʢ friends ʠʣʠ FRIENDS ʠʣʠ ʜʘʞʝ fRiEnDs. ɼʨʫʛʠʝ 

ʦʧʝʨʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ, ʥʘʧʨʠʤʝʨ, Unix/Linux, ʯʫʚʩʪʚʠʪʝʣʴʥʳ ʢ ʨʝʛʠʩʪʨʫ. ɺ 

ʵʪʠʭ ʦʧʝʨʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤʘʭ ʬʘʡʣʳ Friends.txt ʠ friends.txt ï ʵʪʦ ʨʘʟʥʳʝ 

ʬʘʡʣʳ. 

ʂʘʞʜʳʡ ʬʘʡʣ ʪʘʢʞʝ ʠʤʝʝʪ ʥʘʙʦʨ ʩʚʦʡʩʪʚ, ʩʚʷʟʘʥʥʳʭ ʩ ʥʠʤ. ʉʘʤʦʝ 

ʛʣʘʚʥʦʝ ʩʚʦʡʩʪʚʦ ï ʪʠʧ ʬʘʡʣʘ (file type), ʢʦʪʦʨʦʝ ʫʢʘʟʳʚʘʝʪ ʦʧʝʨʘʮʠʦʥʥʦʡ 

ʩʠʩʪʝʤʝ, ʢʘʢʦʝ ʧʨʠʣʦʞʝʥʠʝ ʥʝʦʙʭʦʜʠʤʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʨʘʙʦʪʳ ʩ ʜʘʥʥʳʤ 

ʬʘʡʣʦʤ. ɼʨʫʛʠʝ ʩʚʦʡʩʪʚʘ ʚʢʣʶʯʘʶʪ ʨʘʟʤʝʨ (size) ʬʘʡʣʘ, ʜʘʪʫ ʠ ʚʨʝʤʷ 
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ʩʦʟʜʘʥʠʷ (created) ʬʘʡʣʘ, ʚʨʝʤʷ, ʢʦʛʜʘ ʬʘʡʣ ʙʳʣ ʚ ʧʦʩʣʝʜʥʠʡ ʨʘʟ ʠʟʤʝʥʝʥ 

(modified). ɺʳ ʤʦʞʝʪʝ ʧʦʩʤʦʪʨʝʪʴ ʩʚʦʡʩʪʚʘ ʬʘʡʣʘ, ʱʝʣʢʥʫʚ ʧʨʘʚʦʡ ʢʥʦʧʢʦʡ 

ʤʳʰʠ ʥʘ ʟʥʘʯʢʝ ʬʘʡʣʘ ʠ ʚʳʙʨʘʚ ʉʚʦʡʩʪʚʘ (Properties) ʚʦ ʚʩʧʣʳʚʘʶʱʝʤ 

ʤʝʥʶ. ɽʩʣʠ ʚʳ ʠʤʝʝʪʝ ʜʦʩʪʫʧ ʢ Windows, ʧʦʧʨʦʙʫʡʪʝ ʵʪʦ ʩʜʝʣʘʪʴ. ɼʨʫʛʦʡ 

ʩʧʦʩʦʙ ʫʚʠʜʝʪʴ ʪʠʧʳ ʬʘʡʣʘ ʠ ʨʘʟʤʝʨʳ ï ʟʘʡʪʠ ʚ ʤʝʥʶ ʇʨʦʩʤʦʪʨ (View) ʚ 

ʦʢʥʝ ʇʘʧʢʘ (Folder) ʠ ʥʘʞʘʪʴ ɼʝʪʘʣʠ (Details). 
ʇʨʠʤʝʯʘʥʠʝ. ɺ Windows XP ʩʣʝʜʫʝʪ ʜʣʷ ʵʪʠʭ ʞʝ ʮʝʣʝʡ ʚʳʙʨʘʪʴ ï ʊʘʙʣʠʮʘ. ʂʨʦʤʝ 

ʪʦʛʦ, ʠʩʧʦʣʴʟʫʷ ʧʫʥʢʪ ʤʝʥʶ ɺʳʙʦʨ ʩʪʦʣʙʮʦʚ ʚ ʪʘʙʣʠʮʝ, ʤʦʞʥʦ ʥʘʩʪʨʦʠʪʴ ʩʠʩʪʝʤʫ ʥʘ 

ʦʪʦʙʨʘʞʝʥʠʝ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʠ (ʘʚʪʦʨ ʜʦʢʫʤʝʥʪʘ, ʘʪʨʠʙʫʪʳ ʠ ʪ.ʧ.). 

 

ʇʘʧʢʠ 

ʌʘʡʣʳ ʧʦʩʪʦʷʥʥʦ ʥʘʭʦʜʷʪʩʷ ʚ ʧʘʧʢʘʭ, ʢʦʪʦʨʳʝ ʠʥʦʛʜʘ ʥʘʟʳʚʘʶʪʩʷ 

ʢʘʪʘʣʦʛʘʤʠ ʠ ʜʠʨʝʢʪʦʨʠʷʤʠ (directories). ʇʘʧʢʠ ʠʤʝʶʪ ʠʤʝʥʘ ʠ ʩʚʦʡʩʪʚʘ. 

ʀ ʧʦʜʦʙʥʦ ʬʘʡʣʘʤ, ʢʘʞʜʘʷ ʧʘʧʢʘ ʠʤʝʝʪ ʩʦʙʩʪʚʝʥʥʦʝ ʤʝʩʪʦ ʨʘʩʧʦʣʦʞʝʥʠʷ: 

ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʚ ʜʨʫʛʦʡ ʧʘʧʢʝ, ʥʘʟʳʚʘʝʤʦʡ ʝʝ ʨʦʜʠʪʝʣʝʤ. ʕʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ 

ʬʘʡʣʦʚʦʡ ʩʠʩʪʝʤʝ ʠʝʨʘʨʭʠʯʝʩʢʫʶ ʩʪʨʫʢʪʫʨʫ (hierarchical structure), 

ʧʦʜʦʙʥʦ ʨʦʜʦʩʣʦʚʥʦʤʫ ʜʝʨʝʚʫ. ʉʦʙʩʪʚʝʥʥʦ ʧʦʵʪʦʤʫ ʧʨʠʤʝʥʷʝʪʩʷ ʪʝʨʤʠʥ 

çʨʦʜʠʪʝʣʴè. ɼʨʫʛʘʷ ʭʦʨʦʰʘʷ ʘʥʘʣʦʛʠʷ ï ʜʠʘʛʨʘʤʤʘ ʦʨʛʘʥʠʟʘʮʠʠ ʢʦʤʧʘʥʠʠ, 

ʛʜʝ ʢʘʞʜʳʡ ʨʘʙʦʪʥʠʢ ʠʤʝʝʪ ʨʫʢʦʚʦʜʠʪʝʣʷ, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʧʨʝʟʠʜʝʥʪʘ ʥʘ 

ʩʘʤʦʤ ʚʝʨʭʫ. ɺʝʨʰʠʥʘ ʠʝʨʘʨʭʠʠ ʧʘʧʦʢ ʥʘʟʳʚʘʝʪʩʷ ʢʦʨʥʝʤ (root). 

ʌʘʡʣʦʚʘʷ ʩʠʩʪʝʤʘ ʥʝ ʨʘʟʨʝʰʠʪ ʜʚʫʤ ʵʣʝʤʝʥʪʘʤ ʚ ʧʘʧʢʝ ʠʤʝʪʴ ʦʜʥʦ ʠ ʪʦ 

ʞʝ ʠʤʷ. ɺʳ ʤʦʞʝʪʝ ʧʨʦʚʝʨʠʪʴ ʵʪʦ, ʩʦʟʜʘʚ ʜʚʘ ʬʘʡʣʘ ʚ ʚʘʰʝʡ ʨʘʙʦʯʝʡ ʧʘʧʢʝ ʩ 

ʥʘʟʚʘʥʠʷʤʠ file1 ʠ file2. ɽʩʣʠ ʚʳ ʟʘʪʝʤ ʧʦʧʨʦʙʫʝʪʝ ʠʟʤʝʥʠʪʴ ʠʤʷ file2 ʥʘ file1, 

ʪʦ ʧʦʣʫʯʠʪʝ ʩʦʦʙʱʝʥʠʝ ʦʙ ʦʰʠʙʢʝ, ʠ ʠʟʤʝʥʝʥʠʝ ʥʝ ʙʫʜʝʪ ʩʜʝʣʘʥʦ. ʅʘ 

ʨʠʩʫʥʢʝ ʚʳʰʝ, ʝʩʪʴ ʜʚʘ ʬʘʡʣʘ ʩ ʥʘʟʚʘʥʠʷʤʠ sales.axles, ʥʦ ʦʥʠ ʥʘʭʦʜʷʪʩʷ ʚ 

ʨʘʟʣʠʯʥʳʭ ʧʘʧʢʘʭ. 

 

ʋʩʪʨʦʡʩʪʚʘ 

ʇʘʧʢʠ ʨʘʟʤʝʱʘʶʪʩʷ ʥʘ ʢʦʤʧʴʶʪʝʨʝ. ʂʦʤʧʴʶʪʝʨ ʤʦʞʝʪ ʠʤʝʪʴ ʤʥʦʛʦ 

ʥʘʢʦʧʠʪʝʣʝʡ ï ʜʠʩʢʦʚʦʜ A, ʜʠʩʢʦʚʦʜ C, ʜʠʩʢʦʚʦʜ D, ʫʩʪʨʦʡʩʪʚʦ E ʠ ʪ.ʧ. 

ɽʜʠʥʩʪʚʝʥʥʳʡ ʩʧʦʩʦʙ ʦʙʨʘʪʠʪʴʩʷ ʢ ʥʘʢʦʧʠʪʝʣʷʤ ï ʜʚʦʡʥʦʝ ʥʘʞʘʪʠʝ ʥʘ 

ʠʢʦʥʢʫ çʄʦʡ ʢʦʤʧʴʶʪʝʨè (My Computer) ʥʘ ʚʘʰʝʤ ʨʘʙʦʯʝʤ ʩʪʦʣʝ (Desktop). 

ʕʪʦʪ ʟʥʘʯʦʢ ʦʙʳʯʥʦ ʨʘʩʧʦʣʦʞʝʥ ʚ ʣʝʚʦʤ ʚʝʨʭʥʝʤ ʫʛʣʫ ʨʘʙʦʯʝʛʦ ʩʪʦʣʘ. ʇʦʩʣʝ 

ʜʚʦʡʥʦʛʦ ʱʝʣʯʢʘ ʥʘ ʟʥʘʯʦʢ çʄʦʡ ʢʦʤʧʴʶʪʝʨè, ʚʳ ʫʚʠʜʠʪʝ, ʯʪʦ ʢʘʞʜʦʝ 

ʫʩʪʨʦʡʩʪʚʦ ʧʦʤʝʯʝʥʦ ʟʥʘʯʢʦʤ, ʢʦʪʦʨʳʡ ʫʢʘʟʳʚʘʝʪ ʥʘ ʚʠʜ ʩʨʝʜʩʪʚʘ, ʢʦʪʦʨʦʝ 

ʠʩʧʦʣʴʟʫʝʪ ʫʩʪʨʦʡʩʪʚʦ. ʅʘʧʨʠʤʝʨ, ʠʢʦʥʢʘ ʞʝʩʪʢʦʛʦ ʜʠʩʢʘ ï ʠʟʦʙʨʘʞʝʥʠʝ 

ʞʝʩʪʢʦʛʦ ʜʠʩʢʘ, ʘ ʠʢʦʥʢʘ ʦʧʪʠʯʝʩʢʦʛʦ ʫʩʪʨʦʡʩʪʚʘ ï ʠʟʦʙʨʘʞʝʥʠʝ CD-ROM. 

ʑʝʣʯʦʢ ʥʘ ʠʢʦʥʢʝ ʥʘʢʦʧʠʪʝʣʷ ʧʝʨʝʚʝʜʝʪ ʚʘʩ ʚ ʢʦʨʥʝʚʦʡ ʢʘʪʘʣʦʛ ʵʪʦʛʦ 

ʫʩʪʨʦʡʩʪʚʘ. 

 

ʇʫʪʠ 

ʊʘʢʞʝ, ʢʘʢ ʵʣʝʤʝʥʪʳ ʚ ʨʘʟʣʠʯʥʳʭ ʧʘʧʢʘʭ ʤʦʛʫʪ ʠʤʝʪʴ ʦʜʥʦ ʠ ʪʦ ʞʝ ʠʤʷ 

ʠ ʧʘʧʢʠ ʤʦʛʫʪ ʙʳʪʴ ʚʣʦʞʝʥʳ ʚ ʜʨʫʛʠʝ ʧʘʧʢʠ, ʥʘʤ ʥʫʞʥʦ ʜʘʪʴ ʫʢʘʟʘʥʠʝ 
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ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʝ ʠʣʠ ʧʨʠʣʦʞʝʥʠʶ, ʥʘ ʢʘʢʦʡ ʦʙʲʝʢʪ (ʬʘʡʣ ʠʣʠ ʧʘʧʢʫ) 

ʤʳ ʩʩʳʣʘʝʤʩʷ. ʄʳ ʤʦʞʝʤ ʫʢʘʟʘʪʴ ʧʦʣʥʳʡ ʧʫʪʴ ʢ ʦʙʲʝʢʪʫ ʦʪ ʢʦʨʥʝʚʦʛʦ 

ʢʘʪʘʣʦʛʘ. ʇʝʨʚʳʡ ʬʘʡʣ ʧʨʦʜʘʞʠ (sale) ʥʘ ʨʠʩʫʥʢʝ ʚʳʰʝ ʤʦʞʥʦ ʥʘʡʪʠ, ʧʨʦʡʜʷ 

ʧʫʪʴ C:\Dave\1998\sales.axles. ʂʘʢ ʚʳ ʚʠʜʠʪʝ, ʧʫʪʴ ʩʦʜʝʨʞʠʪ ʥʘʟʚʘʥʠʝ 

ʥʘʢʦʧʠʪʝʣʷ (ʜʠʩʢʘ) ʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʠʤʝʥ ʧʘʧʦʢ, ʨʘʟʜʝʣʝʥʥʳʭ ʦʙʨʘʪʥʦʡ 

ʢʦʩʦʡ ʯʝʨʪʦʡ (\), ʘ ʟʘʪʝʤ, ʝʩʣʠ ʤʳ ʩʩʳʣʘʝʤʩʷ ʥʘ ʬʘʡʣ, ʫʢʘʟʳʚʘʝʪʩʷ ʝʛʦ ʠʤʷ. 

ʇʫʪʴ ʢ ʢʦʨʥʝʚʦʤʫ ʢʘʪʘʣʦʛʫ ʥʘ ʵʪʦʤ ʫʩʪʨʦʡʩʪʚʝ ï C:\. ɺʳ ʤʦʞʝʪʝ ʫʢʘʟʘʪʴ 

Windows, ʦʪʦʙʨʘʟʠʪʴ ʧʦʣʥʳʡ ʧʫʪʴ ʚ ʟʘʛʦʣʦʚʢʝ ʦʢʥʘ ʧʘʧʢʠ ʚ ʤʝʥʶ ʇʨʦʩʤʦʪʨ 

(View), ʚʳʙʨʘʚ ʅʘʩʪʨʦʡʢʠ (Options). ɿʘʪʝʤ ʥʘ ʚʢʣʘʜʢʝ ʇʨʦʩʤʦʪʨ ʚʳʙʝʨʝʪʝ 

ʦʢʥʦ ʬʣʘʞʢʘ. ʇʦʢʘʟʘʪʴ ʧʦʣʥʳʝ ʧʫʪʠ ʚ ʟʘʛʦʣʦʚʦʢ ʦʢʥʘ (Display full paths in 

the title bar). 

 

ʗʨʣʳʢʠ 

ʗʨʣʳʢ ï ʘʣʴʪʝʨʥʘʪʠʚʥʳʡ ʧʫʪʴ ʢ ʬʘʡʣʫ. ʗʨʣʳʢʠ ʠʤʝʶʪ ʠʤʝʥʘ ʠ çʞʠʚʫʪè 

ʚ ʧʘʧʢʘʭ ʪʘʢ ʞʝ, ʢʘʢ ʠ ʬʘʡʣʳ. ʅʦ ʷʨʣʳʢ ʬʘʢʪʠʯʝʩʢʠ ʥʝ ʩʦʜʝʨʞʠʪ ʥʠʢʘʢʠʭ 

ʜʘʥʥʳʭ. ɺʤʝʩʪʦ ʵʪʦʛʦ, ʦʥ ʠʤʝʝʪ ʩʚʦʡʩʪʚʦ ʫʢʘʟʳʚʘʪʴ ʧʫʪʴ ʢ ʬʘʡʣʫ, ʛʜʝ ʤʦʞʥʦ 

ʥʘʡʪʠ ʜʘʥʥʳʝ. ʕʪʦʪ ʬʘʡʣ ʥʘʟʳʚʘʝʪʩʷ ʘʜʨʝʩʘʪʦʤ (target) ʷʨʣʳʢʘ. ɸʜʨʝʩʘʪ 

ʤʦʞʝʪ ʙʳʪʴ ʛʜʝ ʫʛʦʜʥʦ, ʜʘʞʝ ʥʘ ʜʨʫʛʦʤ ʫʩʪʨʦʡʩʪʚʝ. ʗʨʣʳʢ ʪʦʣʴʢʦ ʩʩʳʣʘʝʪʩʷ 

(refers) ʥʘ ʥʝʛʦ; ʦʥ ʥʝ ʷʚʣʷʝʪʩʷ ʢʦʧʠʝʡ ʘʜʨʝʩʘʪʘ. ʆʜʥʘʢʦ ʢʦʛʜʘ ʚʳ ʦʪʢʨʳʚʘʝʪʝ 

ʷʨʣʳʢ ʠ ʨʝʜʘʢʪʠʨʫʝʪʝ ʪʦ, ʯʪʦ ʪʘʤ ʥʘʭʦʜʠʪʩʷ, ʚʳ ʬʘʢʪʠʯʝʩʢʠ ʨʝʜʘʢʪʠʨʫʝʪʝ ʪʦʪ 

ʬʘʡʣ, ʥʘ ʢʦʪʦʨʳʡ ʩʩʳʣʘʝʪʩʷ ʷʨʣʳʢ. 

ʅʘ ʚʝʨʭʥʝʤ ʨʠʩʫʥʢʝ ʠʝʨʘʨʭʠʠ ʧʘʧʦʢ, ʂʘʨʵʥ ʫʩʪʘʥʦʚʠʣʘ ʷʨʣʳʢ ʢ ʜʘʥʥʳʤ 

ʦ 1999 ʧʨʦʜʘʞʘʭ ɼʵʡʚʘ. ɸʜʨʝʩʘʪ ʵʪʦʛʦ ʷʨʣʳʢʘ ï C:\Dave\1999\sales.xls. ʗʨʣʳʢ 

ʂʘʨʵʥ ʥʘʟʳʚʘʝʪʩʷ 99sales. ɿʥʘʯʠʪ ʤʦʞʥʦ ʜʦʩʪʠʯʴ ʬʘʡʣʘ ɼʝʡʚʘ ʜʨʫʛʠʤ 

ʩʧʦʩʦʙʦʤ ï ʯʝʨʝʟ C:\Karen\99sales. ɽʩʣʠ ʂʘʨʵʥ ʫʜʘʣʠʪ ʝʝ ʷʨʣʳʢ, ʪʦ ʘʜʨʝʩʘʪ ʥʝ 

ʫʜʘʣʷʝʪʩʷ, ʬʘʡʣ ɼʝʡʚʘ ʦʩʪʘʝʪʩʷ ʪʘʤ, ʛʜʝ ʦʥ ʠ ʥʘʭʦʜʠʪʩʷ. ʇʝʨʝʤʝʱʝʥʠʝ ʠʣʠ 

ʧʝʨʝʠʤʝʥʦʚʘʥʠʝ ʷʨʣʳʢʘ ʪʘʢʞʝ ʥʝ ʚʦʟʜʝʡʩʪʚʫʝʪ ʥʘ ʘʜʨʝʩʘʪʘ. ʅʦ ʝʩʣʠ ɼʝʡʚ 

ʧʝʨʝʤʝʩʪʠʪ ʠʣʠ ʧʝʨʝʠʤʝʥʫʝʪ ʬʘʡʣ ʧʨʦʜʘʞʠ, ʷʨʣʳʢ ʂʘʨʵʥ ʥʝ ʩʤʦʞʝʪ ʦʪʳʩʢʘʪʴ 

ʬʘʡʣ ɼʝʡʚʘ. 

ʗʨʣʳʢʠ ʤʦʛʫʪ ʫʢʘʟʳʚʘʪʴ ʥʘ ʧʘʧʢʠ ʪʘʢ ʞʝ, ʢʘʢ ʠ ʥʘ ʬʘʡʣʳ. ʏʪʦʙʳ ʩʦʟʜʘʪʴ 

ʷʨʣʳʢ, ʥʘʞʤʠʪʝ ʥʘ ʧʨʘʚʫʶ ʢʣʘʚʠʰʫ ʤʳʰʢʠ (right-click) ʥʘ ʠʢʦʥʢʝ ʬʘʡʣʘ ʠʣʠ 

ʧʘʧʢʠ, ʢʦʪʦʨʘʷ ʷʚʣʷʝʪʩʷ ʘʜʨʝʩʘʪʦʤ, ʠ ʚʳʙʝʨʠʪʝ çʉʦʟʜʘʪʴ ʷʨʣʳʢè ʠʟ 

ʧʦʷʚʠʚʰʝʛʦʩʷ ʤʝʥʶ (ʯʘʩʪʦ ʥʘʟʳʚʘʝʪʩʷ ʚʩʧʣʳʚʘʶʱʝʝ ʤʝʥʶ (pop-up menu)). 

ɿʘʤʝʪʴʪʝ, ʯʪʦ ʚʳ ʥʝ ʤʦʞʝʪʝ ʩʦʟʜʘʪʴ ʷʨʣʳʢ ʢ ʜʨʫʛʦʤʫ ʷʨʣʳʢʫ. ɽʩʣʠ ʚʳ 

ʧʦʧʨʦʙʫʝʪʝ ʩʜʝʣʘʪʴ ʵʪʦ, ʪʦ ʧʦʣʫʯʠʪʝ ʷʨʣʳʢ ʢ ʘʜʨʝʩʫ ʧʝʨʚʦʛʦ ʷʨʣʳʢʘ ï ʪʘʢʦʡ 

ʞʝ ʵʬʬʝʢʪ, ʢʘʢ ʧʨʠ ʢʦʧʠʨʦʚʘʥʠʠ ʧʝʨʚʦʛʦ ʷʨʣʳʢʘ. ʇʨʦʙʫʡʪʝ ʩʦʟʜʘʪʴ 

ʩʦʙʩʪʚʝʥʥʳʡ ʷʨʣʳʢ ʠ ʧʦʩʤʦʪʨʠʪʝ ʝʛʦ ʩʚʦʡʩʪʚʘ. 

 

ʀʤʝʥʘ ʬʘʡʣʦʚ ʠ ʪʠʧʳ 

ɺ ʦʨʠʛʠʥʘʣʴʥʦʡ ʬʘʡʣʦʚʦʡ ʩʠʩʪʝʤʝ DOS, ʠʩʧʦʣʴʟʫʝʤʦʡ ʚ ʨʘʥʥʠʭ ʚʝʨʩʠʷʭ 

Windows, ʠʤʝʥʘ ʬʘʡʣʦʚ ʙʳʣʠ ʦʛʨʘʥʠʯʝʥʳ ʚʦʩʝʤʴʶ ʩʠʤʚʦʣʘʤʠ ʚʝʨʭʥʝʛʦ 

ʨʝʛʠʩʪʨʘ ʧʣʶʩ ʪʨʝʭʩʠʤʚʦʣʴʥʦʝ ʨʘʩʰʠʨʝʥʠʝ, ʦʪʜʝʣʝʥʥʦʝ ʪʦʯʢʦʡ. ʀʥʦʛʜʘ 

ʪʘʢʦʡ ʩʪʠʣʴ ʦʙʦʟʥʘʯʝʥʠʷ ʬʘʡʣʦʚ ʠʤʝʥʫʝʪʩʷ ʩʪʠʣʴ 8.3. ʈʘʩʰʠʨʝʥʠʝ 
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ʦʧʨʝʜʝʣʷʝʪ ʪʠʧ ʬʘʡʣʘ. ʅʘʧʨʠʤʝʨ, ʩʧʠʩʦʢ ʧʦʢʫʧʦʢ, ʩʦʭʨʘʥʷʝʤʳʡ ʢʘʢ 

ʪʝʢʩʪʦʚʳʡ ʬʘʡʣ, ʤʦʞʥʦ ʥʘʟʚʘʪʴ SHOPPING.TXT, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʘʥʥʦʪʘʮʠʷ, 

ʩʦʟʜʘʥʥʘʷ ʢʘʢ ʜʦʢʫʤʝʥʪ Microsoft Word, ʚʦʟʤʦʞʥʦ ʠʤʝʣʘ ʙʳ ʠʤʷ 

RESUME.DOC. ʅʠʞʝ ʩʧʠʩʦʢ ʨʘʩʰʠʨʝʥʠʡ ʜʣʷ ʦʩʥʦʚʥʳʭ ʪʠʧʦʚ ʬʘʡʣʦʚ 

(ʊʘʙʣʠʮʘ 3.2) 
 

ʊʘʙʣʠʮʘ 3.2 - ʈʘʩʰʠʨʝʥʠʷ ʬʘʡʣʦʚ (File extensions) 

.txt   ʊʝʢʩʪʦʚʳʡ ʬʘʡʣ 

.doc  ɼʦʢʫʤʝʥʪ Microsoft Word  

.htm  ɼʦʢʫʤʝʥʪ HTML (Hypertext Markup Language)  

.xls  ʊʘʙʣʠʮʘ Microsoft Excel  

.gif  ʀʟʦʙʨʘʞʝʥʠʝ GIF (Graphic Interchange Format) 

.jpg  ʀʟʦʙʨʘʞʝʥʠʝ JPEG (Joint Photographic Experts Group) 

.wav  ɿʚʫʢʦʚʦʡ ʬʘʡʣ 

.exe  ɺʳʧʦʣʥʷʝʤʳʡ ʠʣʠ ʠʩʧʦʣʥʠʤʳʡ ʬʘʡʣ (ʜʚʦʠʯʥʳʡ ʤʘʰʠʥʥʳʡ ʢʦʜ) 

.com  ɺʳʧʦʣʥʷʝʤʘʷ ʧʨʦʛʨʘʤʤʘ MS-DOS (ʬʘʡʣ "command") 

.drv   ɼʨʘʡʚʝʨ (ʜʣʷ ʧʝʨʠʬʝʨʠʡʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ) 

.bat  ʇʘʢʝʪʥʳʡ (script) ʬʘʡʣ ʜʣʷ ʠʥʪʝʨʧʨʝʪʘʪʦʨʘ ʢʦʤʘʥʜ DOS  

 

ɺ ʧʦʩʣʝʜʥʠʭ ʚʝʨʩʠʷʭ Windows ʠʥʬʦʨʤʘʮʠʷ ʦ ʪʠʧʝ ʬʘʡʣʘ ʘʚʪʦʤʘʪʠʯʝʩʢʠ 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʝʛʦ ʨʘʩʰʠʨʝʥʠʝʤ. ɽʩʣʠ ʚʳ ʜʚʘʞʜʳ ʱʝʣʢʘʝʪʝ ʧʦ ʬʘʡʣʫ ʩ 

ʨʘʩʰʠʨʝʥʠʝʤ .doc, ʝʛʦ ʦʪʢʨʦʝʪ Microsoft Word, ʬʘʡʣ ʩ ʨʘʩʰʠʨʝʥʠʝʤ .htm 

ʦʪʢʨʦʝʪ ʙʨʘʫʟʝʨ (ʥʘʧʨʠʤʝʨ, Internet Explorer ʠʣʠ Mozilla Firefox). ɹʦʣʝʝ 

ʥʦʚʳʝ ʚʝʨʩʠʠ Windows ʦʙʳʯʥʦ ʧʨʷʯʫʪ ʨʘʩʰʠʨʝʥʠʷ ʦʪ ʧʦʣʴʟʦʚʘʪʝʣʷ. 

ʅʘʧʨʠʤʝʨ, ʝʩʣʠ ʚʳ ʩʦʟʜʘʝʪʝ ʜʦʢʫʤʝʥʪ Word ʧʦʜ ʥʘʟʚʘʥʠʝʤ 

Wedding_Invitation ʧʦʜ Windows NT, ʬʘʢʪʠʯʝʩʢʦʝ ʠʤʷ ʬʘʡʣʘ ʙʫʜʝʪ 

Wedding_Invitation.doc, ʥʦ ʟʥʘʯʦʢ ʜʣʷ ʬʘʡʣʘ ʙʫʜʝʪ ʧʦʜ ʥʘʟʚʘʥʠʝʤ 

Wedding_Invitation. ʆʜʥʘʢʦ ʚʳ ʤʦʞʝʪʝ ʥʘʩʪʨʦʠʪʴ Windows ʪʘʢ, ʯʪʦʙʳ 

ʧʦʢʘʟʳʚʘʪʴ ʨʘʩʰʠʨʝʥʠʷ ʬʘʡʣʦʚ. ɺ ʥʠʩʧʘʜʘʶʱʝʤ ʤʝʥʶ ʇʨʦʩʤʦʪʨ (View) 

ʚʳʙʝʨʠʪʝ ʇʘʨʘʤʝʪʨʳ (Options), ʚʢʣʘʜʢʫ ʇʨʦʩʤʦʪʨ, ʠ ʩʥʠʤʠʪʝ ʛʘʣʦʯʢʫ ʚ 

ʧʫʥʢʪʝ çʉʧʨʷʪʘʪʴ ʨʘʩʰʠʨʝʥʠʷ ʜʣʷ ʠʟʚʝʩʪʥʳʭ ʪʠʧʦʚ ʬʘʡʣʦʚè (Hide 

extensions for known file types). ʊʝʧʝʨʴ ʥʘ ʠʢʦʥʢʝ ʙʫʜʝʪ Wedding_Invitation.doc. 

ɽʩʣʠ ʚʳ ʧʨʦʙʫʝʪʝ ʦʪʢʨʳʪʴ ʬʘʡʣ, ʨʘʩʰʠʨʝʥʠʝ ʢʦʪʦʨʦʛʦ Windows ʥʝ 

ʨʘʩʧʦʟʥʘʝʪ, Windows ʦʪʦʙʨʘʟʠʪ ʜʠʘʣʦʛʦʚʦʝ ʦʢʥʦ ʨʷʜʦʤ ʩ ʧʨʠʣʦʞʝʥʠʝʤ ʠ 

ʧʦʟʚʦʣʠʪ ʚʘʤ ʚʳʙʨʘʪʴ ʦʜʥʦ ʠʟ ʥʠʭ ʜʣʷ ʦʪʢʨʳʪʠʷ ʬʘʡʣʘ. ʅʝ ʚʩʝ ʵʪʠ 

ʧʨʠʣʦʞʝʥʠʷ ʙʫʜʫʪ ʨʘʙʦʪʘʪʴ ʩ ʜʘʥʥʳʤ ʬʘʡʣʦʤ, ʚʘʤ ʪʨʝʙʫʝʪʩʷ ʫʢʘʟʘʪʴ 

ʧʦʜʭʦʜʷʱʝʝ ʧʨʠʣʦʞʝʥʠʝ. ɽʩʣʠ ʚʳ ʥʝ ʟʥʘʝʪʝ, ʯʪʦ ʥʘʭʦʜʠʪʩʷ ʚ ʬʘʡʣʝ, ʪʦ 

ʦʪʢʨʳʪʠʝ ʝʛʦ ʧʨʦʩʪʳʤ ʪʝʢʩʪʦʚʳʤ ʨʝʜʘʢʪʦʨʦʤ ʧʦʜʦʙʥʦ Notepad (ʙʣʦʢʥʦʪ) 

ʧʦʟʚʦʣʠʪ ʚʘʤ ʫʚʠʜʝʪʴ, ʷʚʣʷʝʪʩʷ ʣʠ ʬʘʡʣ ʫʜʦʙʦʯʠʪʘʝʤʳʤ. 

 

ʊʘʙʣʠʮʘ ʨʘʟʤʝʱʝʥʠʷ ʬʘʡʣʦʚ (File Allocation Table) ʠ ʬʘʡʣʦʚʘʷ ʩʠʩʪʝʤʘ 

NT: 

- ʂʣʘʩʪʝʨʳ ʠ ʪʘʙʣʠʮʳ ʨʘʟʤʝʱʝʥʠʷ ʬʘʡʣʦʚ  
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- FAT16  

- FAT32  

- ʌʘʡʣʦʚʘʷ ʩʠʩʪʝʤʘ NT 

 

3.11 ʂʣʘʩʪʝʨʳ ʠ ʪʘʙʣʠʮʳ ʨʘʟʤʝʱʝʥʠʷ ʬʘʡʣʦʚ 

ɼʠʩʢʠ ʜʝʣʷʪʩʷ ʥʘ ʜʦʨʦʞʢʠ ʠ ʩʝʢʪʦʨʘ, ʢʘʢ ʧʦʢʘʟʘʥʦ ʥʘ ʈʠʩʫʥʢʝ 3.3. 

 
ʈʠʩʫʥʦʢ 3.3 - ɼʦʨʦʞʢʠ ʠ ʩʝʢʪʦʨʘ ʜʠʩʢʘ 

 

ʉʝʢʪʦʨʘ ʩʦʜʝʨʞʘʪ ʬʠʢʩʠʨʦʚʘʥʥʦʝ ʯʠʩʣʦ ʙʘʡʪʦʚ, ʦʙʳʯʥʦ ʵʪʦ 512. ɼʣʷ 

ʩʦʭʨʘʥʝʥʠʷ ʬʘʡʣʘ ʠʩʧʦʣʴʟʫʝʪʩʷ ʦʜʠʥ ʠʣʠ ʙʦʣʝʝ ʩʝʢʪʦʨʦʚ. ɽʩʣʠ ʬʘʡʣ 

ʩʦʜʝʨʞʠʪ ʪʦʣʴʢʦ ʦʜʥʫ ʠʣʠ ʜʚʝ ʩʪʨʦʢʠ ʪʝʢʩʪʘ, ʦʥʠ ʙʫʜʫʪ ʧʦʤʝʱʘʪʴʩʷ ʚ 

ʩʝʛʤʝʥʪʝ ʦʜʥʦʛʦ ʩʝʢʪʦʨʘ. ɺ ʪʘʢʦʤ ʩʣʫʯʘʝ ʦʩʪʘʪʦʢ ʩʝʢʪʦʨʘ ʩʣʝʚʘ ʥʝ ʙʫʜʝʪ 

ʠʩʧʦʣʴʟʦʚʘʥ. ʅʝʠʩʧʦʣʴʟʦʚʘʥʥʘʷ ʯʘʩʪʴ ʥʘʟʳʚʘʝʪʩʷ ʧʦʪʝʨʷʥʥʳʤ ʤʝʩʪʦʤ 

(slack space). ɽʩʣʠ ʬʘʡʣ ʙʦʣʴʰʦʡ, ʚʦʟʤʦʞʥʦ ʜʝʩʷʪʦʢ ʤʠʣʣʠʦʥʦʚ ʙʘʡʪʦʚ 

ʜʣʠʥʦʡ, ʦʥ ʥʝ ʧʦʤʝʩʪʠʪʩʷ ʜʘʞʝ ʥʘ ʦʜʥʦʡ ʜʦʨʦʞʢʝ. ʇʦʪʨʝʙʫʶʪʩʷ ʪʳʩʷʯʠ 

ʩʝʢʪʦʨʦʚ, ʨʘʟʥʝʩʝʥʥʳʭ ʧʦ ʤʥʦʞʝʩʪʚʫ ʜʦʨʦʞʝʢ (ʥʝ ʥʫʞʥʳ ʥʝʧʨʝʨʳʚʥʳʝ 

ʜʦʨʦʞʢʠ). ʊʘʢ ʢʘʢ ʥʘ ʜʠʩʢʝ ʤʦʛʫʪ ʙʳʪʴ ʩʦʪʥʠ ʠʣʠ ʜʘʞʝ ʪʳʩʷʯʠ ʬʘʡʣʦʚ ʠ 

ʢʘʞʜʦʤʫ ʥʫʞʥʳ ʦʜʠʥ ʠʣʠ ʙʦʣʝʝ ʩʝʢʪʦʨʦʚ, ʥʝʦʙʭʦʜʠʤʘ ʥʝʢʦʪʦʨʘʷ 

ʨʝʛʠʩʪʨʘʮʠʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʠʩʪʝʤʥʳʭ ʨʝʩʫʨʩʦʚ. ʌʘʡʣʦʚʳʝ ʩʠʩʪʝʤʳ 

ʦʪʣʠʯʘʶʪʩʷ ʪʝʤ, ʢʘʢ ʦʥʠ ʨʝʰʘʶʪ ʟʘʜʘʯʫ ʨʝʛʠʩʪʨʘʮʠʠ, ʥʦ ʦʩʥʦʚʥʳʝ ʧʨʠʥʮʠʧʳ 

ʧʦʭʦʞʠ. 

ʇʦʩʢʦʣʴʢʫ ʩʝʢʪʦʨʘ ʤʘʣʳ, ʩʦʚʨʝʤʝʥʥʳʝ ʢʦʤʧʴʶʪʝʨʥʳʝ ʩʠʩʪʝʤʳ 

ʛʨʫʧʧʠʨʫʶʪ ʠʭ ʚ ʢʣʘʩʪʝʨʳ ʠ ʯʠʪʘʶʪ, ʠʣʠ ʟʘʧʠʩʳʚʘʶʪ ʚʝʩʴ ʢʣʘʩʪʝʨ ʟʘ ʦʜʠʥ 

ʨʘʟ. ʂʣʘʩʪʝʨ ï ʥʘʠʤʝʥʴʰʠʡ ʨʘʟʤʝʨ, ʢʦʪʦʨʳʡ ʬʘʡʣ ʤʦʞʝʪ ʟʘʥʷʪʴ ʥʘ ʜʠʩʢʝ. 

ʂʣʘʩʪʝʨ ʩʦʜʝʨʞʠʪ 4, 8, 16, 32 ʠʣʠ 64 ʩʦʩʝʜʥʠʭ ʩʝʢʪʦʨʘ (ʯʠʩʣʦ ʜʦʣʞʥʦ 

ʜʝʣʠʪʴʩʷ ʥʘ 2). ɺʳʙʦʨ ʨʘʟʤʝʨʘ ʢʣʘʩʪʝʨʘ ʟʘʚʠʩʠʪ ʦʪ ʦʙʲʝʤʘ ʫʩʪʨʦʡʩʪʚʘ, ʯʝʤ 

ʙʦʣʴʰʝ ʫʩʪʨʦʡʩʪʚʦ, ʪʝʤ ʙʦʣʴʰʝ ʨʘʟʤʝʨ ʢʣʘʩʪʝʨʘ. ʅʝʙʦʣʴʰʘʷ ʯʘʩʪʴ ʜʠʩʢʘ 

ʨʝʟʝʨʚʠʨʫʝʪʩʷ ʧʦʜ ʊʘʙʣʠʮʫ ʨʘʟʤʝʱʝʥʠʷ ʬʘʡʣʦʚ (FAT). ɼʣʷ ʢʘʞʜʦʛʦ 

ʢʣʘʩʪʝʨʘ, ʷʚʣʷʶʱʝʛʦʩʷ ʯʘʩʪʴʶ ʬʘʡʣʘ, FAT ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʥʦʤʝʨ ʩʣʝʜʫʶʱʝʛʦ 

ʢʣʘʩʪʝʨʘ ʜʣʷ ʵʪʦʛʦ ʬʘʡʣʘ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʢʣʘʩʪʝʨʳ, ʢʦʪʦʨʳʝ ʩʦʩʪʘʚʣʷʶʪ 

˨ͦͪͦ͗͊͟ 

˿͔ͭͦͪ͟ 
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ʬʘʡʣ, ʩʚʷʟʘʥʳ, ʪʘʢ, ʝʩʣʠ ʚʳ ʟʥʘʝʪʝ ʘʜʨʝʩ ʧʝʨʚʦʛʦ ʢʣʘʩʪʝʨʘ ʬʘʡʣʘ ʚ FAT, ʚʳ 

ʤʦʞʝʪʝ ʥʘʡʪʠ ʚʩʝ ʜʨʫʛʠʝ, ʩʣʝʜʫʷ ʧʦ ʮʝʧʦʯʢʝ. ɺʭʦʜ FAT ʜʣʷ ʧʦʩʣʝʜʥʝʛʦ 

ʢʣʘʩʪʝʨʘ ʚ ʮʝʧʦʯʢʝ ʩʦʜʝʨʞʠʪ ʩʧʝʮʠʘʣʴʥʳʡ ʤʘʨʢʝʨ ʜʣʷ ʫʢʘʟʘʥʠʷ ʢʦʥʮʘ 

ʮʝʧʦʯʢʠ.  

 

FAT16 

ɺ ʨʘʥʥʠʭ ʚʝʨʩʠʷʭ Windows ʠ ʚ MS-DOS, ʢʦʪʦʨʳʡ ʧʨʝʜʰʝʩʪʚʦʚʘʣ 

Windows, FAT ʠʩʧʦʣʴʟʦʚʘʣ 16 ʙʠʪʦʚ (ʜʚʘ ʙʘʡʪʘ) ʥʘ ʢʘʞʜʳʡ ʢʣʘʩʪʝʨ, ʢʦʪʦʨʳʝ 

ʜʦʧʫʩʢʘʣʠ ʚ ʠʪʦʛʝ 216 ʠʣʠ 65,536 ʢʣʘʩʪʝʨʦʚ. ʉʝʡʯʘʩ ʵʪʘ ʩʭʝʤʘ ʦʪʥʦʩʠʪʩʷ ʢ 

FAT16. ʊʘʢ ʢʘʢ ʫʩʪʨʦʡʩʪʚʘ ʥʘ ʞʝʩʪʢʠʭ ʜʠʩʢʘʭ ʩʪʘʣʠ ʙʦʣʴʰʠʤʠ, ʧʦʷʚʠʣʘʩʴ 

ʧʨʦʙʣʝʤʘ ï FAT ʙʳʣ ʩʣʠʰʢʦʤ ʤʘʣʝʥʴʢʠʤ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʩʦʜʝʨʞʘʪʴ ʚʩʝ 

ʜʦʩʪʫʧʥʳʝ ʢʣʘʩʪʝʨʳ, ʠ ʧʦʟʚʦʣʷʣ ʨʘʟʜʝʣʳ ʪʦʣʴʢʦ ʜʦ 2GB. ʉʣʝʜʫʶʱʝʝ 

ʚʳʯʠʩʣʝʥʠʝ ʧʦʢʘʟʳʚʘʝʪ, ʢʘʢ ʙʳʣ ʧʦʣʫʯʝʥ ʧʨʝʜʝʣ ʨʘʟʜʝʣʘ ʚ 2GB: 512 (29) 

ʙʘʡʪʦʚ ʚ ʩʝʢʪʦʨʝ * 64 (26) ʩʝʢʪʦʨʦʚ ʚ ʢʣʘʩʪʝʨʝ * 216 ʢʣʘʩʪʝʨʦʚ ʚ FAT 16 = 231 

ʙʘʡʪ = 2GB. ʂʨʦʤʝ ʪʦʛʦ, ʤʘʣʝʥʴʢʠʝ ʬʘʡʣʳ ʚ ʢʣʘʩʪʝʨʥʦʡ ʬʘʡʣʦʚʦʡ ʩʠʩʪʝʤʝ ʩ 

ʙʦʣʴʰʠʤʠ ʢʣʘʩʪʝʨʘʤʠ ʩʦʜʝʨʞʘʪ ʙʦʣʴʰʝ ʥʝʠʩʧʦʣʴʟʦʚʘʥʥʳʭ ʧʨʦʙʝʣʦʚ, 

ʥʝʵʢʦʥʦʤʥʦ ʠʩʧʦʣʴʟʫʷ ʤʝʩʪʦ ʥʘ ʜʠʩʢʝ, ʢʦʪʦʨʦʝ ʤʦʛʣʦ ʙʳ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʜʣʷ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʬʘʡʣʦʚ. ʅʘʧʨʠʤʝʨ, ʝʩʪʴ ʤʥʦʛʦ ʬʘʡʣʦʚ, ʨʘʟʤʝʨʦʤ 1000 

ʙʘʡʪʦʚ ʠʣʠ ʤʝʥʴʰʝ, ʥʦ ʨʘʟʜʝʣ ʚ 2GB ʚ FAT16 ʟʘʨʝʟʝʨʚʠʨʫʝʪ 32KB ʜʠʩʢʦʚʦʛʦ 

ʧʨʦʩʪʨʘʥʩʪʚʘ ʜʣʷ ʢʘʞʜʦʛʦ ʠʟ ʪʘʢʠʭ ʬʘʡʣʦʚ: 512 (29) ʙʘʡʪʘ ʚ ʩʝʢʪʦʨʝ * 64 (26) 

ʩʝʢʪʦʨʘ ʚ ʢʣʘʩʪʝʨʝ = 32768 (215) ʙʘʡʪʦʚ = 32KB. 

ʆʜʥʦ ʨʝʰʝʥʠʝ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ FAT16 ʥʘ ʞʝʩʪʢʠʭ ʜʠʩʢʘʭ, ʢʦʪʦʨʳʝ 

ʩʦʜʝʨʞʘʪ ʙʦʣʝʝ ʯʝʤ 2GB, ï ʜʝʣʠʪʴ ʜʠʩʢ ʥʘ ʥʝʩʢʦʣʴʢʦ ʣʦʛʠʯʝʩʢʠʭ ʜʠʩʢʦʚ, 

ʪʘʢʠʭ ʢʘʢ C, D, ʠ E ï ʢʘʞʜʳʡ ʩ ʝʛʦ ʩʦʙʩʪʚʝʥʥʳʤ FAT. ʕʪʦ ʨʘʙʦʪʘʝʪ, ʥʦ 

ʚʳʥʫʞʜʘʝʪ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʨʘʟʥʦʩʠʪʴ ʬʘʡʣʳ ʧʦ ʥʝʩʢʦʣʴʢʠʤ ʣʦʛʠʯʝʩʢʠʤ 

ʫʩʪʨʦʡʩʪʚʘʤ, ʜʘʞʝ ʝʩʣʠ ʠʤ ʵʪʦ ʥʝ ʥʨʘʚʠʪʩʷ. ʊʘʢʞʝ, ʝʩʣʠ ʦʜʠʥ ʣʦʛʠʯʝʩʢʠʡ 

ʜʠʩʢ ʧʦʣʥʦʩʪʴʶ ʟʘʧʦʣʥʝʥ, ʥʠʢʘʢʦʡ ʬʘʡʣ ʥʘ ʵʪʦʤ ʣʦʛʠʯʝʩʢʦʤ ʜʠʩʢʝ ʥʝ ʤʦʞʝʪ 

ʫʚʝʣʠʯʠʪʴʩʷ, ʜʘʞʝ ʝʩʣʠ ʝʩʪʴ ʜʦʩʪʘʪʦʯʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʤʝʩʪʘ ʛʜʝ-ʥʠʙʫʜʴ ʚ 

ʜʨʫʛʦʤ ʤʝʩʪʝ ʜʠʩʢʘ. ʅʘʢʦʥʝʮ, ʥʝʢʦʪʦʨʳʤ ʧʨʠʣʦʞʝʥʠʷʤ, ʪʘʢʠʤ, ʥʘʧʨʠʤʝʨ, 

ʢʘʢ ʙʘʟʳ ʜʘʥʥʳʭ, ʪʨʝʙʫʶʪʩʷ ʦʛʨʦʤʥʳʝ ʬʘʡʣʳ, ʠ ʚʦʟʤʦʞʥʦ ʠʤ ʙʫʜʝʪ 

ʥʝʜʦʩʪʘʪʦʯʥʦ ʜʘʞʝ ʧʦʣʥʦʛʦ ʨʘʟʜʝʣʘ FAT16, ʭʦʪʷ ʚ ʮʝʣʦʤ ʜʠʩʢ ʤʦʞʝʪ ʠʤʝʪʴ 

ʜʦʩʪʘʪʦʯʥʦ ʧʘʤʷʪʠ. 
ʇʨʠʤʝʯʘʥʠʝ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ FAT16 ʧʨʝʜʩʪʘʚʣʷʝʪ ʪʦʣʴʢʦ ʠʩʪʦʨʠʯʝʩʢʠʡ 

ʠʥʪʝʨʝʩ ʠ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʠʩʧʦʣʴʟʫʝʪʩʷ. 

 

FAT32 

ʏʪʦʙʳ ʨʝʰʠʪʴ ʵʪʠ ʧʨʦʙʣʝʤʳ, Windows 9x/2000/XP ʧʦʜʜʝʨʞʠʚʘʝʪ 

ʬʘʡʣʦʚʫʶ ʩʠʩʪʝʤʫ FAT32. ɺ ʵʪʦʡ ʩʠʩʪʝʤʝ 32 ʙʠʪʘ (4 ʙʘʡʪʘ) ʜʣʷ 

ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʢʘʞʜʦʛʦ ʢʣʘʩʪʝʨʘ, ʥʦ ʧʝʨʚʳʝ 4 ʙʠʪʘ ʟʘʨʝʟʝʨʚʠʨʦʚʘʥʳ. 

ʇʦʵʪʦʤʫ, ʚ ʠʪʦʛʝ ʚʦʟʤʦʞʥʦ 2(32-4)= 228 = 268435456 ʢʣʘʩʪʝʨʦʚ. ɺ ʬʘʡʣʦʚʦʡ 

ʩʠʩʪʝʤʝ FAT32 ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʤʝʥʴʰʠʝ ʢʣʘʩʪʝʨʳ ʚʤʝʩʪʦ ʙʦʣʴʰʠʭ 

ʢʣʘʩʪʝʨʦʚ FAT16. ʕʪʦ ʧʨʠʚʦʜʠʪ ʢ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦʤʫ ʨʘʟʤʝʱʝʥʠʶ ʬʘʡʣʦʚ 
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ʥʘ ʜʠʩʢʝ ʩ FAT32. FAT32 ʤʦʞʝʪ ʧʦʜʜʝʨʞʠʚʘʪʴ ʜʠʩʢʠ ʨʘʟʤʝʨʦʤ ʚʧʣʦʪʴ ʜʦ 

ʜʚʫʭ ʪʝʨʘʙʘʡʪʦʚ.  
ʇʨʠʤʝʯʘʥʠʝ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ FAT32 ʪʘʢʞʝ ʢʘʢ FAT16 ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ 

ʠʩʧʦʣʴʟʫʝʪʩʷ. 

 

ʌʘʡʣʦʚʘʷ ʩʠʩʪʝʤʘ NT (NTFS) 

ʉʦʚʨʝʤʝʥʥʘʷ ʬʘʡʣʦʚʘʷ ʩʠʩʪʝʤʘ NTFS (New Technology File System), 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ Windows 2000/NT/XP/7. ɺ NTFS ʨʘʟʤʝʨ ʢʣʘʩʪʝʨʘ ʤʝʥʷʝʪʩʷ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʘʟʤʝʨʘ ʣʦʛʠʯʝʩʢʦʛʦ ʜʠʩʢʘ. ʈʘʟʤʝʨ ʢʣʘʩʪʝʨʘ ʘʚʪʦʤʘʪʠʯʝʩʢʠ 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʬʦʨʤʘʪ-ʫʪʠʣʠʪʦʡ NTFS, ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʙʝʩʧʝʯʠʚʘʷ 

ʥʝʦʙʭʦʜʠʤʫʶ ʛʠʙʢʦʩʪʴ. ʕʪʘ ʛʠʙʢʦʩʪʴ ʥʝʚʦʟʤʦʞʥʘ ʚ FAT16 ʠʣʠ FAT32. ʕʪʠ 

ʦʩʦʙʝʥʥʦʩʪʠ NTFS ʧʦʟʚʦʣʷʶʪ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦ ʨʘʩʧʨʝʜʝʣʷʪʴ ʜʠʩʢʦʚʦʝ 

ʧʨʦʩʪʨʘʥʩʪʚʦ.  

ʆʜʥʘ ʚʘʞʥʘʷ ʦʩʦʙʝʥʥʦʩʪʴ NTFS ï ʚʦʩʩʪʘʥʘʚʣʠʚʘʝʤʦʩʪʴ. NTFS 

ʧʦʜʜʝʨʞʠʚʘʶʪ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʜʘʥʥʳʭ, ʠʩʧʦʣʴʟʫʷ ʞʫʨʥʘʣʠʨʦʚʘʥʠʝ 

(journaling), ʩʦʭʨʘʥʷʷ ʟʘʧʠʩʴ ʢʘʞʜʦʡ ʦʧʝʨʘʮʠʠ ʚʚʦʜʘ/ʚʳʚʦʜʘ (I/O), ʢʦʪʦʨʘʷ 

ʠʟʤʝʥʷʝʪ ʩʠʩʪʝʤʥʳʡ ʬʘʡʣ ʥʘ ʣʦʛʠʯʝʩʢʦʤ ʜʠʩʢʝ. ɽʩʣʠ ʧʦʷʚʣʷʝʪʩʷ ʩʙʦʡ ʚ 

ʩʠʩʪʝʤʝ, ʬʘʡʣʦʚʘʷ ʩʪʨʫʢʪʫʨʘ ʤʦʞʝʪ ʙʳʪʴ ʚʦʩʩʪʘʥʦʚʣʝʥʘ ʥʘ ʦʩʥʦʚʝ ʠʩʪʦʨʠʠ 

ʦʧʝʨʘʮʠʡ I/O, ʚʳʧʦʣʥʷʶʱʠʭʩʷ ʚ ʬʘʡʣʦʚʦʡ ʩʠʩʪʝʤʝ. ɼʨʫʛʘʷ ʦʩʦʙʝʥʥʦʩʪʴ 

NTFS ʥʘ Windows 2000/XP ï ʢʦʜʠʨʫʝʤʘʷ ʩʠʩʪʝʤʘ ʬʘʡʣʦʚ (EFS). EFS 

ʧʦʟʚʦʣʷʝʪ ʢʦʜʠʨʦʚʘʪʴ ʜʘʥʥʳʝ ʧʨʠ ʩʦʭʨʘʥʝʥʠʠ ʥʘ ʜʠʩʢʝ. NTFS ʪʘʢʞʝ 

ʧʦʜʜʝʨʞʠʚʘʝʪ ʢʦʥʪʨʦʣʴ ʜʦʩʪʫʧʘ ʢ ʜʘʥʥʳʤ ʠ ʧʨʘʚʘ ʤʦʥʦʧʦʣʴʥʦʛʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ, ʯʪʦʙʳ ʦʛʨʘʥʠʯʠʪʴ ʥʝʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʳʡ ʜʦʩʪʫʧ ʢ ʜʘʥʥʳʤ ʚ 

ʤʥʦʛʦʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʡ ʩʨʝʜʝ.  

ʊʘʙʣʠʮʘ ʥʠʞʝ ʩʨʘʚʥʠʚʘʝʪ ʬʘʡʣʦʚʳʝ ʩʠʩʪʝʤʳ NTFS ʠ FAT. 

 

ʊʘʙʣʠʮʘ 3.3 ï ʉʨʘʚʥʝʥʠʝ NTFS ʠ FAT 

  NTFS FAT32 FAT16 

ʆʧʝʨʘʮʠʦʥʥʘʷ 

ʩʠʩʪʝʤʘ 

Windows XP 

Windows 2000 

Windows NT 

Windows XP 

Windows 2000 

Windows 98 

Windows ME 

Windows 95 

OEM Service 

Release 2 

(OSR2)  

ɺʩʝ ʚʝʨʩʠʠ  

Microsoft Windows 

DOS 

ʄʘʢʩʠʤʘʣʴʥʳʡ 

ʨʘʟʤʝʨ ʪʦʤʘ * 

2 TB 32 GB  2 GB 

ʌʘʡʣʦʚ ʚ ʪʦʤʝ ~ 4 ʤʣʨʜ. ~ 4 ʤʣʥ. ~ 64,000 

ʄʘʢʩʠʤʘʣʴʥʳʡ 

ʨʘʟʤʝʨ ʬʘʡʣʘ * 

2 TB 4 GB 2 GB 

 

* ɿʥʘʯʝʥʠʷ ʦʪʥʦʩʷʪʩʷ ʢ ʦʛʨʘʥʠʯʝʥʠʷʤ ʨʘʟʤʝʨʘ ʚ ʧʝʨʠʦʜ ʚʥʝʜʨʝʥʠʷ. 

http://www.ntfs.com/data-integrity.htm
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ʇʨʠʤʝʯʘʥʠʝ. FAT32 ʧʦʜʜʝʨʞʠʚʘʝʪ ʪʦʤʘ ʦʙʲʝʤʦʤ ʦʪ 2 ɻɹ ʜʦ 2 ʊɹ. ʈʘʙʦʪʘʷ ʧʦʜ 

ʫʧʨʘʚʣʝʥʠʝʤ Windows XP, ʜʣʷ FAT32 ʤʦʞʥʦ ʦʪʬʦʨʤʘʪʠʨʦʚʘʪʴ ʪʦʤʘ, ʨʘʟʤʝʨ ʢʦʪʦʨʳʭ ʥʝ 

ʧʨʝʚʳʰʘʝʪ 32 ɻɹ. 

 

3.12 ʇʨʠʢʣʘʜʥʦʝ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ 

ʇʨʠʢʣʘʜʥʳʤ (ʩʧʝʮʠʘʣʴʥʳʤ) ʧʨʦʛʨʘʤʤʥʳʤ ʦʙʝʩʧʝʯʝʥʠʝʤ ʥʘʟʳʚʘʶʪ 

ʩʦʚʦʢʫʧʥʦʩʪʴ ʧʨʦʛʨʘʤʤ, ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʧʨʠ ʩʦʟʜʘʥʠʠ ʢʦʥʢʨʝʪʥʦʡ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ. ʆʥʦ ʧʨʝʜʥʘʟʥʘʯʝʥʦ ʜʣʷ ʨʝʰʝʥʠʷ ʢʦʥʢʨʝʪʥʳʭ 

ʟʘʜʘʯ ʧʦʣʴʟʦʚʘʪʝʣʷ ʠʣʠ ʦʨʛʘʥʠʟʘʮʠʠ ʚʳʯʠʩʣʠʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʚ ʮʝʣʦʤ. ɺ ʝʛʦ ʩʦʩʪʘʚ ʚʭʦʜʷʪ ʧʘʢʝʪʳ ʧʨʠʢʣʘʜʥʳʭ 

ʧʨʦʛʨʘʤʤ (ʇʇʇ), ʨʝʘʣʠʟʫʶʱʠʝ ʨʘʟʨʘʙʦʪʘʥʥʳʝ ʤʦʜʝʣʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ 

ʨʝʘʣʴʥʦʛʦ ʦʙʲʝʢʪʘ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʠʤʝʶʪʩʷ ʨʘʟʣʠʯʥʳʝ ʧʦ ʩʚʦʠʤ ʬʫʥʢʮʠʦʥʘʣʴʥʳʤ 

ʚʦʟʤʦʞʥʦʩʪʷʤ ʠ ʩʧʦʩʦʙʘʤ ʨʝʘʣʠʟʘʮʠʠ ʇʇʇ. 

ʇʘʢʝʪ ʧʨʠʢʣʘʜʥʳʭ ʧʨʦʛʨʘʤʤ ï ʵʪʦ ʥʘʙʦʨ ʧʨʦʛʨʘʤʤ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʭ 

ʜʣʷ ʨʝʰʝʥʠʷ ʢʦʥʢʨʝʪʥʦʛʦ ʢʣʘʩʩʘ ʟʘʜʘʯ (ʬʫʥʢʮʠʦʥʘʣʴʥʘʷ ʧʦʜʩʠʩʪʝʤʘ, ʙʠʟʥʝʩ-

ʧʨʠʣʦʞʝʥʠʝ). 

ʈʘʟʣʠʯʘʶʪ ʩʣʝʜʫʶʱʠʝ ʪʠʧʳ ʇʇʇ: 

- ʦʙʱʝʛʦ ʥʘʟʥʘʯʝʥʠʷ (ʫʥʠʚʝʨʩʘʣʴʥʳʝ); 

- ʤʝʪʦʜ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʝ; 

- ʧʨʦʙʣʝʤʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʝ; 

- ʛʣʦʙʘʣʴʥʳʭ ʩʝʪʝʡ; 

- ʦʨʛʘʥʠʟʘʮʠʠ (ʘʜʤʠʥʠʩʪʨʠʨʦʚʘʥʠʷ) ʚʳʯʠʩʣʠʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ. 

ʇʇʇ ʦʙʱʝʛʦ ʥʘʟʥʘʯʝʥʠʷ ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʨʘʟʨʘʙʦʪʢʠ ʠ 

ʵʢʩʧʣʫʘʪʘʮʠʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʟʘʜʘʯ ʧʦʣʴʟʦʚʘʪʝʣʷ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ 

ʩʠʩʪʝʤ ʚ ʮʝʣʦʤ. ʂ ʵʪʦʤʫ ʢʣʘʩʩʫ ʇʇʇ ʦʪʥʦʩʷʪʩʷ: 

- ʪʝʢʩʪʦʚʳʝ ʨʝʜʘʢʪʦʨʳ (ʪʝʢʩʪʦʚʳʝ ʧʨʦʮʝʩʩʦʨʳ) ʠ ʛʨʘʬʠʯʝʩʢʠʝ ʨʝʜʘʢʪʦʨʳ; 

- ʵʣʝʢʪʨʦʥʥʳʝ ʪʘʙʣʠʮʳ; 

- ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʙʘʟʘʤʠ ʜʘʥʥʳʭ (ʉʋɹɼ); 

- ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʝ ʧʘʢʝʪʳ; 

- Case-ʪʝʭʥʦʣʦʛʠʠ; 

- ʦʙʦʣʦʯʢʠ ʵʢʩʧʝʨʪʥʳʭ ʩʠʩʪʝʤ ʠ ʩʠʩʪʝʤ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ. 

ʇʇʇ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʡ ʜʣʷ ʩʦʟʜʘʥʠʷ ʠ ʠʟʤʝʥʝʥʠʷ ʪʝʢʩʪʦʚ, ʜʦʢʫʤʝʥʪʦʚ, 

ʛʨʘʬʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʠ ʠʣʣʶʩʪʨʘʮʠʡ, ʥʘʟʳʚʘʝʪʩʷ ʨʝʜʘʢʪʦʨʦʤ. ɺ ʦʩʥʦʚʥʦʤ ʦʥ 

ʥʝʦʙʭʦʜʠʤ ʜʣʷ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪʘ ʚ ʢʦʤʧʘʥʠʠ. 

ʈʝʜʘʢʪʦʨʳ ʧʦ ʩʚʦʠʤ ʬʫʥʢʮʠʦʥʘʣʴʥʳʤ ʚʦʟʤʦʞʥʦʩʪʷʤ ʤʦʞʥʦ 

ʧʦʜʨʘʟʜʝʣʠʪʴ ʥʘ ʪʝʢʩʪʦʚʳʝ, ʛʨʘʬʠʯʝʩʢʠʝ ʠ ʠʟʜʘʪʝʣʴʩʢʠʝ ʩʠʩʪʝʤʳ. 

ʊʝʢʩʪʦʚʳʝ ʨʝʜʘʢʪʦʨʳ ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʪʝʢʩʪʦʚʦʡ 

ʠʥʬʦʨʤʘʮʠʠ ʠ ʚʳʧʦʣʥʷʶʪ, ʚ ʦʩʥʦʚʥʦʤ, ʩʣʝʜʫʶʱʠʝ ʬʫʥʢʮʠʠ: 

- ʟʘʧʠʩʴ ʪʝʢʩʪʘ ʚ ʬʘʡʣ; 

- ʚʩʪʘʚʢʘ, ʫʜʘʣʝʥʠʝ, ʟʘʤʝʥʘ ʩʠʤʚʦʣʦʚ, ʩʪʨʦʢ, ʬʨʘʛʤʝʥʪʦʚ ʪʝʢʩʪʘ; 

- ʧʨʦʚʝʨʢʘ ʦʨʬʦʛʨʘʬʠʠ; 

- ʬʦʨʤʘʪʠʨʦʚʘʥʠʝ ʪʝʢʩʪʘ; 
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- ʚʳʨʘʚʥʠʚʘʥʠʝ ʪʝʢʩʪʘ; 

- ʧʦʜʛʦʪʦʚʢʘ ʦʛʣʘʚʣʝʥʠʡ, ʨʘʟʙʠʚʘʥʠʝ ʪʝʢʩʪʘ ʥʘ ʩʪʨʘʥʠʮʳ; 

- ʧʦʠʩʢ ʠ ʟʘʤʝʥʘ ʩʣʦʚ ʠ ʚʳʨʘʞʝʥʠʡ; 

- ʚʢʣʶʯʝʥʠʝ ʚ ʪʝʢʩʪ ʥʝʩʣʦʞʥʳʭ ʠʣʣʶʩʪʨʘʮʠʡ; 

- ʧʝʯʘʪʴ ʪʝʢʩʪʘ. 

ʅʘʠʙʦʣʴʰʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʧʦʣʫʯʠʣʠ ʪʝʢʩʪʦʚʳʝ ʨʝʜʘʢʪʦʨʳ Microsoft 

Word, OpenOfficeOrg, LibreOffice ʠ ʜʨ. 

ɻʨʘʬʠʯʝʩʢʠʝ ʨʝʜʘʢʪʦʨʳ ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʛʨʘʬʠʯʝʩʢʠʭ 

ʜʦʢʫʤʝʥʪʦʚ, ʚʢʣʶʯʘʷ ʜʠʘʛʨʘʤʤʳ, ʠʣʣʶʩʪʨʘʮʠʠ, ʯʝʨʪʝʞʠ, ʪʘʙʣʠʮʳ ʠ 

ʚʳʧʦʣʥʷʶʪ ʩʣʝʜʫʶʱʠʝ ʬʫʥʢʮʠʠ:  

- ʫʧʨʘʚʣʝʥʠʝ ʨʘʟʤʝʨʦʤ ʬʠʛʫʨ ʠ ʰʨʠʬʪʦʚ;  

- ʧʝʨʝʤʝʱʝʥʠʝ ʬʠʛʫʨ ʠ ʙʫʢʚ;  

- ʬʦʨʤʠʨʦʚʘʥʠʝ ʣʶʙʳʭ ʠʟʦʙʨʘʞʝʥʠʡ.  

ʀʟ ʥʘʠʙʦʣʝʝ ʠʟʚʝʩʪʥʳʭ ʛʨʘʬʠʯʝʩʢʠʭ ʨʝʜʘʢʪʦʨʦʚ ʤʦʞʥʦ ʥʘʟʚʘʪʴ ʧʘʢʝʪʳ 

Corel DRAW, Adobe PhotoShop ʠ Adobe Illustrator. 

ʀʟʜʘʪʝʣʴʩʢʠʝ ʩʠʩʪʝʤʳ ʩʦʝʜʠʥʷʶʪ ʚ ʩʝʙʝ ʬʫʥʢʮʠʠ ʪʝʢʩʪʦʚʳʭ ʠ 

ʛʨʘʬʠʯʝʩʢʠʭ ʨʝʜʘʢʪʦʨʦʚ, ʦʙʣʘʜʘʶʪ ʨʘʩʰʠʨʝʥʥʳʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʧʦ 

ʬʦʨʤʘʪʠʨʦʚʘʥʠʶ ʧʦʣʦʩ ʩ ʛʨʘʬʠʯʝʩʢʠʤʠ ʤʘʪʝʨʠʘʣʘʤʠ ʠ ʧʦʩʣʝʜʫʶʱʠʤ 

ʚʳʚʦʜʦʤ ʥʘ ʧʝʯʘʪʴ. ʕʪʠ ʩʠʩʪʝʤʳ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʦʚʫʶʪʩʷ ʚ ʠʟʜʘʪʝʣʴʩʢʦʤ 

ʜʝʣʝ ʠ ʥʘʟʳʚʘʶʪʩʷ ʩʠʩʪʝʤʘʤʠ ʚʝʨʩʪʢʠ. ʅʘʠʙʦʣʝʝ ʧʦʧʫʣʷʨʥʳʤʠ ʩʠʩʪʝʤʘʤʠ 

ʷʚʣʷʶʪʩʷ ʧʨʦʜʫʢʪʳ PageMaker ʬʠʨʤʳ Adobe ʠ Ventura Publisher ʢʦʨʧʦʨʘʮʠʠ 

Corel. 

ʕʣʝʢʪʨʦʥʥʳʝ ʪʘʙʣʠʮʳ. ʕʣʝʢʪʨʦʥʥʦʡ ʪʘʙʣʠʮʝʡ ʥʘʟʳʚʘʝʪʩʷ ʇʇʇ, 

ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʡ ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʪʘʙʣʠʮ. 

ɼʘʥʥʳʝ ʚ ʪʘʙʣʠʮʝ ʭʨʘʥʷʪʩʷ ʚ ʷʯʝʡʢʘʭ, ʥʘʭʦʜʷʱʠʭʩʷ ʥʘ ʧʝʨʝʩʝʯʝʥʠʠ 

ʩʪʦʣʙʮʦʚ ʠ ʩʪʨʦʢ. ɺ ʷʯʝʡʢʘʭ ʤʦʛʫʪ ʭʨʘʥʠʪʴʩʷ ʯʠʩʣʘ, ʩʠʤʚʦʣʴʥʳʝ ʜʘʥʥʳʝ ʠ 

ʬʦʨʤʫʣʳ. ʌʦʨʤʫʣʳ ʟʘʜʘʶʪ ʟʘʚʠʩʠʤʦʩʪʴ ʟʥʘʯʝʥʠʷ ʦʜʥʠʭ ʷʯʝʝʢ ʦʪ 

ʩʦʜʝʨʞʠʤʦʛʦ ʜʨʫʛʠʭ ʷʯʝʝʢ. ʀʟʤʝʥʝʥʠʝ ʩʦʜʝʨʞʠʤʦʛʦ ʷʯʝʡʢʠ ʧʨʠʚʦʜʠʪ ʢ 

ʠʟʤʝʥʝʥʠʶ ʟʥʘʯʝʥʠʡ ʚ ʟʘʚʠʩʷʱʠʭ ʦʪ ʥʝʝ ʷʯʝʡʢʘʭ. 

ʂ ʥʘʠʙʦʣʝʝ ʧʦʧʫʣʷʨʥʳʤ ʵʣʝʢʪʨʦʥʥʳʤ ʪʘʙʣʠʮʘʤ ʦʪʥʦʩʷʪʩʷ ʪʘʢʠʝ 

ʧʨʦʜʫʢʪʳ, ʢʘʢ Microsoft Excel, Lotus Notes, Quattro Pro ʠ ʜʨ. 

ʉʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʙʘʟʘʤʠ ʜʘʥʥʳʭ. ɼʣʷ ʩʦʟʜʘʥʠʷ ɹɼ ʚʥʫʪʨʠ 

ʤʘʰʠʥʥʦʛʦ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʠʩʧʦʣʴʟʫʶʪʩʷ ʩʧʝʮʠʘʣʴʥʳʝ ʇʇʇ, 

ʪʘʢ ʥʘʟʳʚʘʝʤʳʝ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʙʘʟʘʤʠ ʜʘʥʥʳʭ. 

ɹʘʟʦʡ ʜʘʥʥʳʭ ʥʘʟʳʚʘʝʪʩʷ ʩʦʚʦʢʫʧʥʦʩʪʴ ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʭ, ʩʧʝʮʠʘʣʴʥʳʤ 

ʦʙʨʘʟʦʤ ʦʨʛʘʥʠʟʦʚʘʥʥʳʭ ʥʘʙʦʨʦʚ ʜʘʥʥʳʭ, ʭʨʘʥʷʱʠʭʩʷ ʥʘ ʜʠʩʢʝ. 

ʋʧʨʘʚʣʝʥʠʝ ʙʘʟʦʡ ʜʘʥʥʳʭ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʚʚʦʜ ʜʘʥʥʳʭ, ʠʭ 

ʨʝʜʘʢʪʠʨʦʚʘʥʠʝ ʠ ʤʘʥʠʧʫʣʠʨʦʚʘʥʠʝ ʠʤʠ, ʪʦ ʝʩʪʴ ʜʦʙʘʚʣʝʥʠʝ, ʫʜʘʣʝʥʠʝ, 

ʠʟʚʣʝʯʝʥʠʝ, ʦʙʥʦʚʣʝʥʠʝ ʠ ʪ.ʜ. ʈʘʟʚʠʪʳʝ ʉʋɹɼ ʦʙʝʩʧʝʯʠʚʘʶʪ ʥʝʟʘʚʠʩʠʤʦʩʪʴ 

ʧʨʠʢʣʘʜʥʳʭ ʧʨʦʛʨʘʤʤ, ʨʘʙʦʪʘʶʱʠʭ ʩ ʥʠʤʠ, ʦʪ ʢʦʥʢʨʝʪʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ 

ʠʥʬʦʨʤʘʮʠʠ ʚ ʙʘʟʘʭ ʜʘʥʥʳʭ. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʧʦʩʦʙʘ ʦʨʛʘʥʠʟʘʮʠʠ ʜʘʥʥʳʭ 

ʨʘʟʣʠʯʘʶʪ: ʩʝʪʝʚʳʝ, ʠʝʨʘʨʭʠʯʝʩʢʠʝ, ʨʘʩʧʨʝʜʝʣʝʥʥʳʝ, ʨʝʣʷʮʠʦʥʥʳʝ ʉʋɹɼ. 
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ʅʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʥʳʤʠ ʉʋɹɼ ʷʚʣʷʶʪʩʷ Microsoft Access, 

PostgreSQL, MySQL, MS SQL, FoxPro, Paradox (ʢʦʨʧʦʨʘʮʠʠ Borland), ʘ ʪʘʢʞʝ 

ʉʋɹɼ ʢʦʤʧʘʥʠʡ Oracle, Informix, Sybase ʠ ʜʨ. 

ʀʥʪʝʛʨʠʨʦʚʘʥʥʳʝ ʧʘʢʝʪʳ. ʀʥʪʝʛʨʠʨʦʚʘʥʥʳʤʠ ʧʘʢʝʪʘʤʠ ʥʘʟʳʚʘʶʪʩʷ 

ʇʇʇ, ʦʙʲʝʜʠʥʷʶʱʠʝ ʬʫʥʢʮʠʦʥʘʣʴʥʦ ʨʘʟʣʠʯʥʳʝ ʧʨʦʛʨʘʤʤʥʳʝ ʢʦʤʧʦʥʝʥʪʳ 

ʇʇʇ ʦʙʱʝʛʦ ʥʘʟʥʘʯʝʥʠʷ. 

ʉʦʚʨʝʤʝʥʥʳʝ ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʝ ʇʇʇ ʤʦʛʫʪ ʚʢʣʶʯʘʪʴ ʚ ʩʝʙʷ: 

- ʪʝʢʩʪʦʚʳʡ ʨʝʜʘʢʪʦʨ; 

- ʵʣʝʢʪʨʦʥʥʫʶ ʪʘʙʣʠʮʫ; 

- ʛʨʘʬʠʯʝʩʢʠʡ ʨʝʜʘʢʪʦʨ; 

- ʉʋɹɼ; 

- ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʡ ʤʦʜʫʣʴ. 

ʊʘʢʞʝ ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʡ ʧʘʢʝʪ ʤʦʞʝʪ ʚʢʣʶʯʘʪʴ ʚ ʢʘʯʝʩʪʚʝ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʤʦʜʫʣʝʡ ʩʠʩʪʝʤʫ ʵʢʩʧʦʨʪʘ-ʠʤʧʦʨʪʘ ʬʘʡʣʦʚ, ʢʘʣʴʢʫʣʷʪʦʨ, 

ʢʘʣʝʥʜʘʨʴ, ʩʠʩʪʝʤʫ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʠ ʪ.ʧ. 

ʀʥʪʝʛʨʘʮʠʷ ʨʘʟʣʠʯʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʚ ʝʜʠʥʫʶ ʩʠʩʪʝʤʫ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ 

ʧʫʪʝʤ ʫʥʠʬʠʢʘʮʠʠ ʬʦʨʤʘʪʦʚ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʜʘʥʥʳʭ ʠ 

ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʧʦʣʴʟʦʚʘʪʝʣʶ ʥʝʦʩʧʦʨʠʤʳʝ ʧʨʝʠʤʫʱʝʩʪʚʘ ʚ ʠʥʪʝʨʬʝʡʩʝ. 

ʆʜʥʘʢʦ ʚ ʯʘʩʪʠ ʧʦʚʳʰʝʥʥʳʭ ʪʨʝʙʦʚʘʥʠʡ ʢ ʦʧʝʨʘʪʠʚʥʦʡ ʧʘʤʷʪʠ ʥʝʠʟʙʝʞʥʦ 

ʧʨʦʠʛʨʳʚʘʝʪ. 

ʀʟ ʠʤʝʶʱʠʭʩʷ ʩʠʩʪʝʤ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʩʣʝʜʫʶʱʠʝ ʧʘʢʝʪʳ: Microsoft 

Office, Framework, Startnave ʠ ʜʨ. 

 

ʄʘʢʨʦʩʳ 

ɽʩʣʠ ʚʳ ʠʩʧʦʣʴʟʦʚʘʣʠ ʪʘʢʠʝ ʧʨʠʣʦʞʝʥʠʷ, ʢʘʢ ʪʝʢʩʪʦʚʳʝ ʧʨʦʮʝʩʩʦʨʳ ʠʣʠ 

ʵʣʝʢʪʨʦʥʥʳʝ ʪʘʙʣʠʮʳ, ʚʳ, ʥʘʚʝʨʥʦʝ, ʦʙʨʘʪʠʣʠ ʚʥʠʤʘʥʠʝ, ʯʪʦ ʝʩʪʴ 

ʦʧʨʝʜʝʣʝʥʥʳʝ ʦʧʝʨʘʮʠʠ, ʢʦʪʦʨʳʝ ʚʳ ʯʘʩʪʦ ʜʝʣʘʝʪʝ, ʨʘʙʦʪʘʷ ʩ ʜʦʢʫʤʝʥʪʘʤʠ ʚ 

ʵʪʠʭ ʧʨʠʣʦʞʝʥʠʷʭ. ʅʘʧʨʠʤʝʨ, ʝʩʣʠ ʚʳ ʩʦʟʜʘʝʪʝ ʩʦʦʙʱʝʥʠʷ, ʠʩʧʦʣʴʟʫʷ 

ʪʝʢʩʪʦʚʳʡ ʧʨʦʮʝʩʩʦʨ, ʚʘʤ, ʚʦʟʤʦʞʥʦ, ʧʦʥʘʜʦʙʠʪʩʷ ʩʦʟʜʘʪʴ ʟʘʛʦʣʦʚʦʢ ʩ 

ʚʘʰʠʤ ʠʤʝʥʝʤ, ʩʝʛʦʜʥʷʰʥʝʡ ʜʘʪʦʡ ʠ ʥʠʞʥʠʤ ʢʦʣʦʥʪʠʪʫʣʦʤ ʩ ʥʦʤʝʨʦʤ 

ʩʪʨʘʥʠʮʳ. ʕʪʦʪ ʚʠʜ ʦʧʝʨʘʮʠʠ ʪʨʝʙʫʝʪ, ʯʪʦʙʳ ʚʳ ʚʳʙʨʘʣʠ ʦʧʨʝʜʝʣʝʥʥʳʝ 

ʬʫʥʢʮʠʠ ʠʣʠ ʩʜʝʣʘʣʠ ʚʳʙʦʨ ʚ ʤʝʥʶ ʧʨʦʮʝʩʩʦʨʘ, ʥʘʙʠʨʘʷ ʠʥʬʦʨʤʘʮʠʶ ʥʘ 

ʢʣʘʚʠʘʪʫʨʝ. ɽʩʣʠ ʚʳ ʠʩʧʦʣʴʟʫʝʪʝ ʧʨʠʣʦʞʝʥʠʝ, ʧʦʜʜʝʨʞʠʚʘʶʱʝʝ 

ʤʘʢʨʦʦʧʨʝʜʝʣʝʥʠʷ, ʚʳ ʤʦʞʝʪʝ "ʟʘʧʠʩʘʪʴ" ʚʘʰʠ ʜʝʡʩʪʚʠʷ ʩ ʢʣʘʚʠʘʪʫʨʦʡ ʠ 

ʤʳʰʴʶ ʠ ʦʙʨʘʱʘʪʴʩʷ ʢ ʥʠʤ ʧʦʟʞʝ ʟʘ "ʚʦʩʧʨʦʠʟʚʝʜʝʥʠʝʤ". ɿʘʧʠʩʘʥʥʘʷ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʥʘʟʳʚʘʝʪʩʷ ʤʘʢʨʦʢʦʤʘʥʜʦʡ. ʇʨʠʣʦʞʝʥʠʝ ʙʫʜʝʪ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʤʘʢʨʦʢʦʤʘʥʜʫ ʜʣʷ ʚʦʩʧʨʦʠʟʚʝʜʝʥʠʷ ʚʘʰʝʛʦ ʚʚʦʜʘ, ʠ ʚʳʧʦʣʥʷʪʴ 

ʟʘʜʘʥʥʳʝ ʜʝʡʩʪʚʠʷ ʧʨʠ ʚʘʰʝʤ ʟʘʧʨʦʩʝ. 

ʇʨʝʠʤʫʱʝʩʪʚʘ ʤʘʢʨʦʢʦʤʘʥʜ (macro): 

¶ ʇʦʤʦʛʘʶʪ ʩʦʢʨʘʪʠʪʴ ʢʦʣʠʯʝʩʪʚʦ ʚʨʝʤʝʥʠ, ʪʨʝʙʫʝʤʦʛʦ ʜʣʷ ʩʦʟʜʘʥʠʷ 

ʜʦʢʫʤʝʥʪʘ.  

¶ ʋʤʝʥʴʰʘʶʪ ʚʝʨʦʷʪʥʦʩʪʴ ʚʚʦʜʘ ʦʰʠʙʦʯʥʳʭ ʜʘʥʥʳʭ. 
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¶ ʋʧʨʦʱʘʶʪ ʩʣʦʞʥʳʡ ʥʘʙʦʨ ʜʝʡʩʪʚʠʡ ʪʘʢ, ʯʪʦ ʜʨʫʛʠʝ ʣʶʜʠ ʤʦʛʫʪ 

ʚʳʧʦʣʥʷʪʴ ʦʧʝʨʘʮʠʶ ʙʝʟ ʧʦʥʠʤʘʥʠ ̫ ʚʩʝʭ ʜʝʪʘʣʝʡ ʠʥʪʝʨʬʝʡʩʘ 

ʧʨʠʣʦʞʝʥʠʷ. ʄʦʞʥʦ ʜʘʞʝ ʨʘʟʤʝʩʪʠʪʴ ʠʤʷ ʤʘʢʨʦʢʦʤʘʥʜʳ ʚ ʤʝʥʶ 

ʧʨʠʣʦʞʝʥʠʷ ʠʣʠ ʠʥʩʪʨʫʤʝʥʪʦʚ, ʩʣʦʚʥʦ ʚʳ ʩʦʟʜʘʣʠ ʬʫʥʢʮʠʶ, ʢʦʪʦʨʘʷ 

ʥʝ ʚʭʦʜʠʪ ʚ ʯʠʩʣʦ ʧʨʝʜʣʘʛʘʝʤʳʭ ʨʘʟʨʘʙʦʪʯʠʢʘʤʠ ʧʨʠʣʦʞʝʥʠʷ. 

ʄʘʢʨʦʢʦʤʘʥʜʳ ʥʝ ʦʙʷʟʘʪʝʣʴʥʦ ʟʘʧʠʩʳʚʘʶʪ ʚʘʰ ʚʚʦʜ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚ 

ʬʘʡʣ ʜʘʥʥʳʭ. ɺʤʝʩʪʦ ʵʪʦʛʦ ʩʦʟʜʘʝʪʩʷ ʢʨʘʪʢʘʷ ʢʦʤʧʴʶʪʝʨʥʘʷ ʧʨʦʛʨʘʤʤʘ, 

ʢʦʪʦʨʘʷ ʚʟʘʠʤʦʜʝʡʩʪʚʫʝʪ ʩ ʧʨʠʣʦʞʝʥʠʝʤ, ʯʪʦʙʳ ʚʳʧʦʣʥʷʪʴ ʟʘʜʘʥʥʳʝ 

ʜʝʡʩʪʚʠʷ. ʀʥʦʛʜʘ ʵʪʦ ʜʝʣʘʝʪʩʷ ʥʘ ʩʧʝʮʠʬʠʯʝʩʢʦʤ ʤʘʢʨʦʷʟʳʢʝ ʧʨʠʣʦʞʝʥʠʷ, 

ʥʦ ʧʨʠʣʦʞʝʥʠʷ Microsoft ʠʩʧʦʣʴʟʫʶʪ Visual Basic ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʤʘʢʨʦʩʘ. 

ʂʦʛʜʘ ʚʳ "ʚʳʧʦʣʥʷʝʪʝ" ʤʘʢʨʦʢʦʤʘʥʜʫ, ʚʳ ʬʘʢʪʠʯʝʩʢʠ ʚʳʧʦʣʥʷʝʪʝ ʵʪʫ 

ʧʨʦʛʨʘʤʤʫ ʚʥʫʪʨʠ ʧʨʠʣʦʞʝʥʠʷ. ɺ ʦʪʣʠʯʠʝ ʦʪ ʜʨʫʛʠʭ ʧʨʦʛʨʘʤʤ, ʢʦʪʦʨʳʝ ʚʳ 

ʚʳʧʦʣʥʷʝʪʝ ʥʘ ʢʦʤʧʴʶʪʝʨʝ, ʤʘʢʨʦʧʨʦʛʨʘʤʤʘ ʠʤʝʝʪ ʟʥʘʯʝʥʠʝ ʪʦʣʴʢʦ ʧʦʢʘ 

ʚʳʧʦʣʥʷʝʪʩʷ ʧʨʠʣʦʞʝʥʠʝ, ʜʣʷ ʢʦʪʦʨʦʛʦ ʦʥʘ ʩʦʟʜʘʥʘ. 

ʄʘʢʨʦʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ, ʙʫʜʫʯʠ ʤʘʣʝʥʴʢʠʤʠ ʧʨʦʛʨʘʤʤʘʤʠ ʚ 

ʜʦʢʫʤʝʥʪʘʭ, ʢʦʪʦʨʳʝ ʚʳ ʦʙʳʯʥʦ ʩʯʠʪʘʝʪʝ ʪʦʣʴʢʦ ʜʘʥʥʳʤʠ, ʤʦʛʫʪ ʬʘʢʪʠʯʝʩʢʠ 

ʩʦʜʝʨʞʘʪʴ ʢʘʢ ʜʘʥʥʳʝ, ʪʘʢ ʠ ʧʨʦʛʨʘʤʤʳ. ɽʩʣʠ ʢʪʦ-ʥʠʙʫʜʴ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʚʘʤ 

ʜʦʢʫʤʝʥʪ, ʩʦʜʝʨʞʘʱʠʡ ʤʘʢʨʦʢʦʤʘʥʜʫ, ʠ ʚʳ ʦʪʢʨʳʚʘʝʪʝ ʜʦʢʫʤʝʥʪ ʠ 

ʚʳʧʦʣʥʷʝʪʝ ʤʘʢʨʦʢʦʤʘʥʜʫ, ʤʘʢʨʦʢʦʤʘʥʜʘ ʤʦʞʝʪ ʙʳʪʴ ʚʠʨʫʩʦʤ, 

ʨʘʟʨʘʙʦʪʘʥʥʳʤ, ʯʪʦʙʳ ʧʦʚʨʝʜʠʪʴ ʜʘʥʥʳʝ ʥʘ ʚʘʰʝʤ ʢʦʤʧʴʶʪʝʨʝ. ʈʘʟʜʝʣ 

ʤʘʢʨʦʚʠʨʫʩʦʚ ʦʙʩʫʞʜʘʝʪʩʷ ʙʦʣʝʝ ʧʦʜʨʦʙʥʦ ʚ ʄʦʜʫʣʝ 6. 

ʐʘʛʠ ʧʦ ʩʦʟʜʘʥʠʶ ʤʘʢʨʦʢʦʤʘʥʜʳ: 

¶ ɸʢʪʠʚʠʟʠʨʫʡʪʝ ʬʫʥʢʮʠʶ "ʉʦʟʜʘʪʴ macro" ("create macro") ʚ 

ʧʨʠʣʦʞʝʥʠʠ. 

¶ ɼʘʡʪʝ ʠʤʷ ʤʘʢʨʦʩʫ ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʦʙʨʘʱʝʥʠʷ ʢ ʥʝʤʫ. 

¶ ɺ ʧʨʠʣʦʞʝʥʠʠ ʧʦʷʚʠʪʩʷ ʤʘʣʝʥʴʢʦʝ ʦʢʥʦ, ʫʢʘʟʳʚʘʶʱʝʝ, ʯʪʦ 

ʤʘʢʨʦʢʦʤʘʥʜʘ ʟʘʧʠʩʳʚʘʝʪʩʷ. ɺʳʧʦʣʥʠʪʝ ʜʝʡʩʪʚʠʷ ʩ ʢʣʘʚʠʘʪʫʨʦʡ ʠ 

ʤʳʰʴʶ, ʢʦʪʦʨʳʝ ʜʦʣʞʥʳ ʙʳʪʴ ʟʘʧʠʩʘʥʳ. 

¶ ʅʘʞʤʠʪʝ ʥʘ ʦʢʥʦ ʤʘʢʨʦʩʘ ʠ ʧʨʝʢʨʘʪʠʪʝ ʟʘʧʠʩʴ, ʢʦʛʜʘ ʥʝʦʙʭʦʜʠʤʦ 

ʟʘʢʦʥʯʠʪʴ ʟʘʧʠʩʴ. 

ɽʜʠʥʩʪʚʝʥʥʳʡ ʰʘʛ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʤʘʢʨʦʢʦʤʘʥʜʳ ï ʘʢʪʠʚʘʮʠʷ. ʕʪʦ 

ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʢʘʢ ʯʝʨʝʟ ʤʝʥʶ, ʠʩʧʦʣʴʟʫʷ ʤʳʰʴ, ʪʘʢ ʠ ʯʝʨʝʟ ʢʣʶʯʝʚʫʶ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ, ʠʟʚʝʩʪʥʫʶ ʢʘʢ "ʷʨʣʳʢ" ("shortcut"). ʗʨʣʳʢʠ, ʝʩʣʠ ʦʥʠ 

ʜʦʩʪʫʧʥʳ, ʦʙʳʯʥʦ ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʚʦ ʚʨʝʤʷ ʩʦʟʜʘʥʠʷ ʤʘʢʨʦʢʦʤʘʥʜʳ. ɽʩʣʠ 

ʚʳ ʠʩʧʦʣʴʟʫʝʪʝ ʤʝʪʦʜ ʚʳʙʦʨʘ ʠʟ ʤʝʥʶ, ʱʝʣʢʥʠʪʝ ʥʘ ʠʤʝʥʠ ʤʘʢʨʦʢʦʤʘʥʜʳ, 

ʢʦʪʦʨʫʶ ʚʳ ʭʦʪʠʪʝ ʚʳʧʦʣʥʠʪʴ. 

ɸ ʢʘʢ ʞʝ ʙʳʪʴ ʩ ʜʝʡʩʪʚʠʷʤʠ, ʢʦʪʦʨʳʝ ʚʳ ʚʳʧʦʣʥʷʝʪʝ ʯʘʩʪʦ ʯʝʨʝʟ 

ʠʥʪʝʨʬʝʡʩ ʧʦʣʴʟʦʚʘʪʝʣʷ ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ, ʢʘʢ, ʥʘʧʨʠʤʝʨ, ʢʦʧʠʨʦʚʘʥʠʝ 

ʚʩʝʭ ʪʝʢʩʪʦʚ ʜʦʢʫʤʝʥʪʦʚ ʠ ʵʣʝʢʪʨʦʥʥʳʭ ʪʘʙʣʠʮ ʠʟ ʨʘʟʣʠʯʥʳʭ ʧʘʧʦʢ ʥʘ ʜʠʩʢ 

CD? ɽʩʪʴ ʣʠ ʚʦʟʤʦʞʥʦʩʪʴ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʪʴ ʵʪʠ ʜʝʡʩʪʚʠʷ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʯʪʦʙʳ ʚʘʤ ʥʝ ʧʨʠʰʣʦʩʴ ʤʥʦʛʦʢʨʘʪʥʦ ʫʢʘʟʳʚʘʪʴ ʠ ʥʘʞʠʤʘʪʴ ʤʳʰʴʶ ʚ 

ʨʘʟʣʠʯʥʳʭ ʤʝʥʶ ʠ ʜʠʘʣʦʛʦʚʳʝ ʦʢʥʘʭ? ʕʪʠ ʜʝʡʩʪʚʠʷ ʤʦʞʝʪ ʚʦʩʧʨʦʠʟʚʦʜʠʪʴ 

ʦʧʝʨʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ, ʠʩʧʦʣʴʟʫʷ ʦʙʨʘʱʝʥʠʝ ʢ "ʧʘʢʝʪʥʦʤʫ ʬʘʡʣʫ" ("batch 
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file") ʠʣʠ "ʩʢʨʠʧʪʫ" ("script"). ɺ ʦʪʣʠʯʠʝ ʦʪ ʤʘʢʨʦʩʘ, ʥʝ ʥʫʞʥʦ ʟʘʧʠʩʳʚʘʪʴ 

ʩʝʨʠʠ ʜʝʡʩʪʚʠʡ ʚ ʢʦʤʘʥʜʥʦʤ ʬʘʡʣʝ, ʚʤʝʩʪʦ ʵʪʦʛʦ ʚʳ ʜʦʣʞʥʳ ʩʦʟʜʘʪʴ 

ʧʘʢʝʪʥʳʡ ʬʘʡʣ ʚ ʪʝʢʩʪʦʚʦʤ ʨʝʜʘʢʪʦʨʝ. ʇʘʢʝʪʥʳʝ ʬʘʡʣʳ ï ʵʪʦ ʤʘʣʝʥʴʢʠʝ 

ʧʨʦʛʨʘʤʤʳ, ʢʦʪʦʨʳʝ ʠʩʧʦʣʴʟʫʶʪ ʠʥʪʝʨʬʝʡʩ ʢʦʤʘʥʜʥʦʡ ʩʪʨʦʢʠ ʦʧʝʨʘʮʠʦʥʥʦʡ 

ʩʠʩʪʝʤʳ. 

 

ʇʨʠʤʝʨ ʩʦʟʜʘʥʠʷ ʤʘʢʨʦʩʘ ʚ MS Word  

ʄʘʢʨʦ ʩʨʝʜʩʪʚʘ ʦʙʳʯʥʦ ʝʩʪʴ ʚ ʙʦʣʝʝ ʤʦʱʥʦʤ ʧʨʦʛʨʘʤʤʥʦʤ 

ʦʙʝʩʧʝʯʝʥʠʠ. ʅʘʧʨʠʤʝʨ, Microsoft Word ʧʦʜʜʝʨʞʠʚʘʝʪ ʤʘʢʨʦʦʧʨʝʜʝʣʝʥʠʝ, ʘ 

Notepad ï ʥʝʪ. ʕʪʦʪ ʧʨʠʤʝʨ ʧʨʦʜʝʤʦʥʩʪʨʠʨʫʝʪ ʚʘʤ ʩʦʟʜʘʥʠʝ ʠ ʚʳʧʦʣʥʝʥʠʝ 

ʤʘʢʨʦʩʘ, ʠʩʧʦʣʴʟʫʶʱʝʛʦ MS Word. ɽʩʣʠ Word ʥʝ ʫʩʪʘʥʦʚʣʝʥ ʥʘ ʢʦʤʧʴʶʪʝʨʝ, 

ʧʦʧʨʦʙʫʡʪʝ ʥʘʡʪʠ ʜʨʫʛʦʝ ʧʨʠʣʦʞʝʥʠʝ, ʢʦʪʦʨʦʝ ʧʦʜʜʝʨʞʠʚʘʝʪ 

ʤʘʢʨʦʦʧʨʝʜʝʣʝʥʠʝ ʠ ʚʳʧʦʣʥʷʝʪ ʧʦʜʦʙʥʳʝ ʜʝʡʩʪʚʠʷ. 

¶ ɿʘʧʫʩʪʠʪʝ Microsoft Word. ɺ ʤʝʥʶ ʀʥʩʪʨʫʤʝʥʪʳ (Tools) ʥʘʞʤʠʪʝ 

ʄʘʢʨʦʩ (Macro) ʠ ʟʘʪʝʤ ɿʘʧʠʩʴ ʥʦʚʦʛʦ ʤʘʢʨʦʩʘ (Record New Macro). 

¶ ʇʦʷʚʠʪʩʷ ʜʠʘʣʦʛʦʚʦʝ ʦʢʥʦ Record Macro. ɺ ʧʦʣʝ Macro name, ʥʘʙʝʨʠʪʝ 

"ICTmacro" (ʂʘʚʳʯʢʠ ʥʘʙʠʨʘʪʴ ʥʝ ʥʫʞʥʦ!). ʆʪʤʝʪʠʤ, ʯʪʦ ʜʠʘʣʦʛʦʚʦʝ ʦʢʥʦ 

Record Macro ʧʦʟʚʦʣʷʝʪ ʚʘʤ ʥʘʟʥʘʯʠʪʴ ʷʨʣʳʢ ʤʘʢʨʦʢʦʤʘʥʜʝ ʠʣʠ ʥʘʟʥʘʯʠʪʴ 

ʤʘʢʨʦʢʦʤʘʥʜʫ ʚ ʤʝʥʶ. ʕʪʦ ʪʘʢʞʝ ʧʦʟʚʦʣʷʝʪ ʚʘʤ ʦʧʨʝʜʝʣʠʪʴ, ʙʫʜʝʪ ʣʠ 

ʤʘʢʨʦʢʦʤʘʥʜʘ ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʪʦʣʴʢʦ ʜʣʷ ʜʦʢʫʤʝʥʪʘ, ʢʦʪʦʨʳʡ ʚʳ ʩʦʟʜʘʝʪʝ, 

ʠʣʠ ʜʣʷ ʣʶʙʦʛʦ ʜʦʢʫʤʝʥʪʘ. ɽʩʣʠ ʤʘʢʨʦʢʦʤʘʥʜʘ ʙʫʜʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ 

ʩʦʚʤʝʩʪʥʦ ʩ ʜʨʫʛʠʤʠ ʜʦʢʫʤʝʥʪʘʤʠ, ʪʦ ʝʝ ʥʫʞʥʦ ʨʘʟʤʝʩʪʠʪʴ ʚ ʙʠʙʣʠʦʪʝʢʝ 

ʤʘʢʨʦʦʧʨʝʜʝʣʝʥʠʡ, ʜʦʩʪʫʧʥʦʡ ʜʨʫʛʠʤ ʜʦʢʫʤʝʥʪʘʤ. ʆʜʥʘʢʦ ʤʳ ʥʝ ʙʫʜʝʤ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʵʪʫ ʚʦʟʤʦʞʥʦʩʪʴ ʚ ʜʘʥʥʦʤ ʫʧʨʘʞʥʝʥʠʠ. ʅʘʞʤʠʪʝ OK. ɺʳ 

ʫʚʠʜʠʪʝ ʤʘʣʝʥʴʢʦʝ ʦʢʥʦ Stop Recording ʩ ʢʥʦʧʢʘʤʠ ʜʣʷ ʧʘʫʟʳ ʠ ʦʩʪʘʥʦʚʢʠ 

ʧʨʦʮʝʩʩʘ ʟʘʧʠʩʠ, ʧʦʷʚʣʷʶʱʝʝʩʷ ʥʘ ʨʘʙʦʯʝʤ ʩʪʦʣʝ ʠʣʠ ʥʘ ʧʘʥʝʣʠ 

ʠʥʩʪʨʫʤʝʥʪʦʚ Word. ɽʩʣʠ ʥʝʦʙʭʦʜʠʤʦ, ʵʪʦ ʦʢʥʦ ʤʦʞʥʦ ʧʝʨʝʤʝʩʪʠʪʴ ʥʘ 

ʜʨʫʛʦʝ ʤʝʩʪʦ ʥʘ ʨʘʙʦʯʝʤ ʩʪʦʣʝ. 

¶ ʇʨʝʜʧʦʣʦʞʠʤ, ʤʳ ʭʦʪʠʤ ʩʦʟʜʘʪʴ ʤʘʢʨʦʢʦʤʘʥʜʫ, ʢʦʪʦʨʘʷ ʩʦʩʪʦʠʪ ʠʟ 

ʚʘʰʝʛʦ ʠʤʝʥʠ, ʥʘʟʚʘʥʠʷ ʛʨʫʧʧʳ ʠ ʩʝʛʦʜʥʷʰʥʝʡ ʜʘʪʳ. ɺʳ ʤʦʞʝʪʝ ʚʢʣʶʯʘʪʴ 

ʵʪʫ ʠʥʬʦʨʤʘʮʠʶ ʚ ʥʘʯʘʣʦ ʢʘʞʜʦʛʦ ʠʟ ʚʘʰʠʭ ʫʧʨʘʞʥʝʥʠʡ. ʅʘʙʝʨʠʪʝ ʩʚʦʝ ʠʤʷ, 

ʥʘʞʤʠʪʝ ENTER, ʥʘʙʝʨʠʪʝ "ICT Exercise", ʘ ʟʘʪʝʤ ʥʘʞʤʠʪʝ ENTER. ʅʘ ʤʝʥʶ 

ɺʩʪʘʚʢʘ (Insert), ʚʳʙʝʨʠʪʝ ɼʘʪʫ ʠ ɺʨʝʤʷ (Date and Time)..., ʘ ʟʘʪʝʤ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʬʦʨʤʘʪ ʠʟ ʧʦʣʷ ɺʦʟʤʦʞʥʳʝ ʬʦʨʤʘʪʳ (Available formats). 

¶ ʑʝʣʢʥʠʪʝ ʢʚʘʜʨʘʪʥʫʶ ʢʥʦʧʢʫ ʦʢʥʘ ʆʩʪʘʥʦʚʢʘ ʟʘʧʠʩʠ (Stop Recording), 

ʯʪʦʙʳ ʦʩʪʘʥʦʚʠʪʴ ʟʘʧʠʩʴ ʤʘʢʨʦʢʦʤʘʥʜʳ. ʉʦʟʜʘʡʪʝ ʥʦʚʳʡ ʜʦʢʫʤʝʥʪ, ʱʝʣʢʘʷ 

ʅʦʚʳʡ (New) ʚ ʤʝʥʶ ʌʘʡʣ (File) ʠʣʠ ʠʩʧʦʣʴʟʫʷ ʟʥʘʯʦʢ New ʥʘ ʧʘʥʝʣʠ 

ʠʥʩʪʨʫʤʝʥʪʦʚ Word. 

¶ ʏʪʦʙʳ ʚʳʧʦʣʥʠʪʴ ʤʘʢʨʦʢʦʤʘʥʜʫ ʚ ʥʦʚʦʤ ʜʦʢʫʤʝʥʪʝ, ʚ ʤʝʥʶ 

ʀʥʩʪʨʫʤʝʥʪʳ (Tools), ʥʘʞʤʠʪʝ Macro, ʘ ʟʘʪʝʤ Macros.... ɺʳʙʝʨʠʪʝ 

"ICTmacro" ʠʟ ʩʧʠʩʢʘ ʤʘʢʨʦʦʧʨʝʜʝʣʝʥʠʡ, ʱʝʣʢʥʠʪʝ ʇʫʩʢ (Run). ɺʳ ʫʚʠʜʠʪʝ 

ʨʝʟʫʣʴʪʘʪ ʤʘʢʨʦʢʦʤʘʥʜʳ, ʧʦʷʚʠʚʰʠʡʩʷ ʚ ʥʦʚʦʤ ʜʦʢʫʤʝʥʪʝ. 
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¶ ɽʩʣʠ ʚʳ ʭʦʪʠʪʝ ʧʦʩʤʦʪʨʝʪʴ ʧʨʦʛʨʘʤʤʫ (ʪʦ ʝʩʪʴ, ʤʘʢʨʦʢʦʤʘʥʜʫ), 

ʩʦʟʜʘʥʥʫʶ ʚ ʪʝʯʝʥʠʝ ʧʨʦʮʝʩʩʘ ʟʘʧʠʩʠ, ʪʦ ʚ ʤʝʥʶ Tools, ʥʘʞʤʠʪʝ Macro, ʘ 

ʟʘʪʝʤ Macros... ɺʳʙʝʨʠʪʝ "ICTmacro" ʠʟ ʩʧʠʩʢʘ ʠ ʱʝʣʢʥʠʪʝ ʈʝʜʘʢʪʠʨʦʚʘʥʠʝ 

(Edit). ʇʦʷʚʠʚʰʝʝʩʷ ʦʢʥʦ Microsoft Visual Basic ʦʪʦʙʨʘʞʘʝʪ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʠʥʩʪʨʫʢʮʠʡ ʷʟʳʢʘ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ Visual Basic, 

ʢʦʪʦʨʳʝ ʷʚʣʷʶʪʩʷ ʪʦʣʴʢʦ ʯʪʦ ʩʦʟʜʘʥʥʦʡ ʤʘʢʨʦʢʦʤʘʥʜʦʡ. ɼʣʷ ʧʨʦʜʦʣʞʝʥʠʷ 

ʟʘʢʨʦʡʪʝ ʦʢʥʦ Microsoft Visual Basic. 

ʏʪʦʙʳ ʫʜʘʣʠʪʴ ʩʦʟʜʘʥʥʫʶ ʤʘʢʨʦʢʦʤʘʥʜʫ ʚ ʤʝʥʶ ʀʥʩʪʨʫʤʝʥʪʦʚ (Tools), 

ʥʘʞʤʠʪʝ Macro, ʘ ʟʘʪʝʤ Macros... ɺʳʙʝʨʠʪʝ "ICTmacro" ʠʟ ʩʧʠʩʢʘ 

ʤʘʢʨʦʦʧʨʝʜʝʣʝʥʠʡ, ʘ ʟʘʪʝʤ ʋʜʘʣʝʥʠʝ (Delete). ʅʘʞʤʠʪʝ ɼʘ (Yes), ʢʦʛʜʘ Word 

ʧʝʨʝʩʧʨʦʩʠʪ ʚʘʩ ʦʙ ʫʜʘʣʝʥʠʠ ʤʘʢʨʦʢʦʤʘʥʜʳ, ʘ ʟʘʪʝʤ ʟʘʢʨʦʡʪʝ ʙʣʦʢ 

ʄʘʢʨʦʦʧʨʝʜʝʣʝʥʠʷ. ʅʘʢʦʥʝʮ, ʟʘʢʨʦʡʪʝ Word ʠ ʥʝ ʩʦʭʨʘʥʷʡʪʝ ʜʦʢʫʤʝʥʪʳ, 

ʢʦʪʦʨʳʝ ʚʳ ʩʦʟʜʘʣʠ ʚ ʵʪʦʤ ʧʨʠʤʝʨʝ. 

 

ʇʘʢʝʪʥʳʝ ʬʘʡʣʳ 
ʇʦʜʦʙʥʦ ʄʘʢʨʦʦʧʨʝʜʝʣʝʥʠʷʤ, ʧʘʢʝʪʥʳʝ ʬʘʡʣʳ ʪʘʢʞʝ ʘʚʪʦʤʘʪʠʟʠʨʫʶʪ 

ʟʘʜʘʯʠ. ʊʝʨʤʠʥ ʧʘʢʝʪʥʳʡ ʬʘʡʣ (batch file) ʦʟʥʘʯʘʝʪ ʥʝ-ʜʠʘʣʦʛʦʚʳʡ. ɺ ʨʘʥʥʠʭ 

ʢʦʤʧʴʶʪʝʨʥʳʭ ʩʠʩʪʝʤʘʭ ʧʦʣʴʟʦʚʘʪʝʣʠ ʧʨʝʜʩʪʘʚʣʷʣʠ ʧʨʦʛʨʘʤʤʳ ʚ ʚʠʜʝ 

ʧʝʨʬʦʢʘʨʪ, ʢʦʪʦʨʳʝ ʩʦʙʠʨʘʣʠʩʴ ʚ ʧʘʢʝʪʳ ʠ ʟʘʧʫʩʢʘʣʠʩʴ. ɺʳʚʦʜ ʟʘʪʝʤ 

ʧʝʯʘʪʘʣʩʷ ʠ ʚʦʟʚʨʘʱʘʣʩʷ ʧʦʣʴʟʦʚʘʪʝʣʷʤ. ʇʨʠ ʜʘʣʴʥʝʡʰʝʤ ʨʘʟʚʠʪʠʠ 

ʦʧʝʨʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ, ʧʘʢʝʪʥʘʷ ʦʙʨʘʙʦʪʢʘ ʩʪʘʣʘ ʚʢʣʶʯʘʪʴ ʚ ʩʝʙʷ ʬʫʥʢʮʠʶ 

ʧʣʘʥʠʨʦʚʘʥʠʷ, ʧʨʠ ʧʦʤʦʱʠ ʢʦʪʦʨʦʡ ʩʠʩʪʝʤʘ ʚʳʙʠʨʘʣʘ, ʢʘʢʫʶ ʨʘʙʦʪʫ 

ʚʳʧʦʣʥʷʪʴ ʩʣʝʜʫʶʱʝʡ, ʦʩʥʦʚʳʚʘʷʩʴ ʥʘ ʫʨʦʚʥʝ ʧʨʠʦʨʠʪʝʪʘ ʠ ʪʨʝʙʫʝʤʳʭ 

ʨʝʩʫʨʩʘʭ. ʊʘʢʞʝ ʤʦʞʥʦ ʫʢʘʟʘʪʴ, ʯʪʦʙʳ ʨʘʙʦʪʘ ʚʳʧʦʣʥʷʣʘʩʴ ʚ ʦʧʨʝʜʝʣʝʥʥʦʝ 

ʚʨʝʤʷ ʜʥʷ (ʥʘʧʨʠʤʝʨ, ʜʝʣʘʪʴ ʨʝʟʝʨʚʥʳʝ ʢʦʧʠʠ ʜʠʩʢʘ ʥʦʯʴʶ), ʠʣʠ 

ʤʥʦʛʦʢʨʘʪʥʳʡ, ʥʘʧʨʠʤʝʨ ʝʞʝʥʝʜʝʣʴʥʳʡ, ʦʪʯʸʪ ʦ ʩʦʩʪʦʷʥʠʠ ʠ ʜʚʠʞʝʥʠʠ 

ʟʘʧʘʩʦʚ, ʠʣʠ ʝʞʝʤʝʩʷʯʥʘʷ ʧʣʘʪʝʞʥʘʷ ʚʝʜʦʤʦʩʪʴ ʢʦʤʧʘʥʠʠ. ʍʦʪʷ ʦʩʥʦʚʥʘʷ 

ʠʜʝʷ ʙʳʣʘ ʚ ʪʦʤ, ʯʪʦʙʳ ʧʘʢʝʪʥʳʝ ʧʨʦʛʨʘʤʤʳ ʙʳʣʠ ʘʚʪʦʥʦʤʥʳ ʠ ʥʝ ʟʘʚʠʩʝʣʠ 

ʦʪ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʧʦʣʴʟʦʚʘʪʝʣʝʤ. 

ʂʦʤʘʥʜʥʳʡ ʬʘʡʣ ʧʦʜ Windows ʠʣʠ "ʩʮʝʥʘʨʠʡ ʢʦʤʘʥʜʥʦʛʦ ʧʨʦʮʝʩʩʦʨʘ" 

(shell script) ʚ UNIX ʚʳʧʦʣʥʷʝʪ ʧʦʭʦʞʫʶ ʬʫʥʢʮʠʶ. ʆʥ ʩʦʩʪʦʠʪ ʠʟ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʢʦʤʘʥʜ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʧʨʦʛʨʘʤʤ ʠ ʦʧʝʨʘʮʠʡ ʩ 

ʬʘʡʣʘʤʠ. ʄʦʞʥʦ ʩʢʦʥʩʪʨʫʠʨʦʚʘʪʴ ʘʙʩʦʣʶʪʥʦ ʘʚʪʦʥʦʤʥʳʝ ʢʦʤʘʥʜʥʳʝ ʬʘʡʣʳ, 

ʢʦʪʦʨʳʤ ʜʣʷ ʟʘʧʫʩʢʘ ʥʝ ʥʫʞʥʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʧʦʣʴʟʦʚʘʪʝʣʝʤ, ʥʦ ʵʪʦ ʥʝ 

ʷʚʣʷʝʪʩʷ ʩʪʨʦʛʦ ʥʝʦʙʭʦʜʠʤʳʤ. ʂʘʢ ʚʳ ʫʚʠʜʠʪʝ,  ʧʨʦʮʝʩʩʦʨ ʢʦʤʘʥʜʥʦʡ ʩʪʨʦʢʠ 

DOS, ʚʳʧʦʣʥʷʶʱʠʡ ʢʦʤʘʥʜʥʳʝ ʬʘʡʣʳ, ʜʦʣʞʝʥ ʧʨʝʜʫʩʤʘʪʨʠʚʘʪʴ ʥʝʢʦʪʦʨʳʝ 

ʧʨʦʩʪʳʝ ʬʦʨʤʳ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʧʦʣʴʟʦʚʘʪʝʣʝʤ. 

ʂʦʤʘʥʜʥʳʡ ʬʘʡʣ ʧʦʜ Windows ï ʪʝʢʩʪʦʚʳʡ ʬʘʡʣ (ʥʝ ʬʘʡʣ Word), ʩ 

ʨʘʩʰʠʨʝʥʠʝʤ .BAT. ʂʦʤʘʥʜʥʳʡ ʬʘʡʣ ʩʦʜʝʨʞʠʪ ʢʦʤʘʥʜʳ DOS ʠ ʠʤʝʥʘ 

ʧʨʦʛʨʘʤʤ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ. ʌʘʡʣ ʪʘʢʞʝ ʤʦʞʝʪ ʩʦʜʝʨʞʘʪʴ ʢʦʤʘʥʜʳ 

ʫʧʨʘʚʣʝʥʠʷ ʧʦʪʦʢʦʤ ʜʘʥʥʳʭ, ʢʦʪʦʨʳʝ ʫʢʘʟʳʚʘʶʪ ʧʨʦʮʝʩʩʦʨʫ ʢʦʤʘʥʜ ʩʜʝʣʘʪʴ 

ʮʠʢʣ (ʧʦʚʪʦʨʠʪʴ ʦʧʨʝʜʝʣʝʥʥʳʝ ʢʦʤʘʥʜʳ) ʠʣʠ ʦʙʨʘʙʦʪʘʪʴ ʩʦʩʪʦʷʥʠʷ ʦʰʠʙʢʠ 

ʦʧʨʝʜʝʣʝʥʥʳʤ ʩʧʦʩʦʙʦʤ. 
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ʆʙʱʝʝ ʥʘʟʥʘʯʝʥʠʝʝ ʢʦʤʘʥʜʥʳʭ ʬʘʡʣʦʚ ï ʟʘʧʠʩʳʚʘʪʴ ʥʦʚʳʝ ʢʦʤʘʥʜʳ. 

ʅʘʧʨʠʤʝʨ, ʝʩʪʴ ʢʦʤʘʥʜʥʳʡ ʬʘʡʣ SWAP.BAT, ʢʦʪʦʨʳʡ ʤʝʥʷʝʪ ʜʚʘ ʬʘʡʣʘ, 

ʧʝʨʝʠʤʝʥʦʚʳʚʘʷ ʠʭ: 

¶ REM Here is the source to SWAP file1 file2   

¶ REM ʕʪʦ ʦʙʤʝʥ ʬʘʡʣʦʚ file1 file2   

¶ @ECHO OFF 

¶ REM Remember that / precedes a switch.  

¶ REM ɿʘʧʦʤʥʠʪʝ ʯʪʦ / ʩʪʦʠʪ ʧʝʨʝʜ ʢʣʶʯʦʤ 

¶ REM Use HELP DEL or DEL /? to find out about /Q   

¶ REM ʀʩʧʦʣʴʟʫʡʪʝ HELP DEL or DEL /? ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʫʟʥʘʪʴ ʦ /Q   

¶ DEL/Q TEMP 

¶ MOVE %1 TEMP 

¶ MOVE %2 %1 

¶ MOVE TEMP %2  

ʆʙʦʟʥʘʯʝʥʠʷ %1, %2 ʠ ʪ.ʧ., ʦʪʥʦʩʷʪʩʷ ʢ ʧʘʨʘʤʝʪʨʘʤ ʢʦʤʘʥʜʳ ʦʙʤʝʥʘ. 

ɽʩʣʠ ʧʦʣʴʟʦʚʘʪʝʣʴ ʥʘʙʠʨʘʝʪ "SWAP A.TXT B.DOC" ʚ ʢʦʤʘʥʜʥʦʡ ʩʪʨʦʢʝ, ʪʦ 

SWAP ʩʩʳʣʘʝʪʩʷ ʥʘ ʥʦʚʫʶ ʢʦʤʘʥʜʫ, ʦʧʨʝʜʝʣʝʥʥʫʶ ʥʘʰʠʤ ʢʦʤʘʥʜʥʳʤ 

ʬʘʡʣʦʤ, ʠ ʥʘ ʚʨʝʤʷ ʚʳʧʦʣʥʝʥʠʷ ʢʦʤʘʥʜʥʦʛʦ ʬʘʡʣʘ, %1 ʵʢʚʠʚʘʣʝʥʪʝʥ A.TXT , 

ʘ %2 ʵʢʚʠʚʘʣʝʥʪʝʥ ʬʘʡʣʫ B.DOC. ʊʘʢʞʝ, ʠʩʧʦʣʴʟʫʷ ʦʧʝʨʘʪʦʨʳ ʧʨʠʩʚʘʠʚʘʥʠʷ, 

ʤʦʞʥʦ ʚʚʝʩʪʠ ʠʤʝʥʘ ʧʝʨʝʤʝʥʥʳʭ ʚ ʢʦʤʘʥʜʥʦʤ ʬʘʡʣʝ, ʥʘʧʨʠʤʝʨ, %NAME%. 

ʉʦʟʜʘʥʠʝ ʢʦʤʘʥʜʥʦʛʦ ʬʘʡʣʘ ï ʬʘʢʪʠʯʝʩʢʠ ʚʠʜ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ, 

ʠʩʧʦʣʴʟʫʶʱʠʡ ʦʯʝʥʴ ʦʛʨʘʥʠʯʝʥʥʳʡ ʷʟʳʢ. ʆʜʥʘ ʥʝʦʙʳʯʥʘʷ ʦʩʦʙʝʥʥʦʩʪʴ 

ʵʪʦʛʦ ʷʟʳʢʘ ʚ ʪʦʤ, ʯʪʦ ʩʠʥʪʘʢʩʠʯʝʩʢʘʷ ʦʰʠʙʢʘ ʚ ʦʜʥʦʡ ʩʪʨʦʢʝ ʥʝ 

ʦʩʪʘʥʘʚʣʠʚʘʝʪ ʚʳʧʦʣʥʝʥʠʝ ʬʘʡʣʘ. ɽʩʣʠ ʚʩʪʨʝʯʘʝʪʩʷ ʩʠʥʪʘʢʩʠʯʝʩʢʘʷ ʦʰʠʙʢʘ, 

ʪʦ ʚʳʜʘʝʪʩʷ ʩʦʦʙʱʝʥʠʝ ʦʙ ʦʰʠʙʢʝ ʠ ʢʦʤʘʥʜʥʳʡ ʬʘʡʣ ʧʨʦʜʦʣʞʘʝʪʩʷ 

ʩʣʝʜʫʶʱʝʡ ʢʦʤʘʥʜʦʡ. ʕʪʦ ʤʦʞʝʪ ʠʤʝʪʴ ʥʝʧʨʝʜʫʩʤʦʪʨʝʥʥʳʝ ʧʦʩʣʝʜʩʪʚʠʷ. 

ʊʘʢ ʞʝ, ʢʘʢ ʠ ʜʨʫʛʠʝ ʚʠʜʳ ʧʨʦʛʨʘʤʤ, ʚʘʞʥʦ ʧʨʦʚʝʨʠʪʴ ʢʦʤʘʥʜʥʳʡ ʬʘʡʣ 

ʧʝʨʝʜ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʝʛʦ ʚ ʣʶʙʦʤ ʚʘʞʥʦʤ ʧʨʠʣʦʞʝʥʠʠ. 

 

ʂʦʤʘʥʜʳ 

ʅʠʞʝ ʧʨʠʚʝʜʝʥ ʩʧʠʩʦʢ ʢʦʤʘʥʜ, ʦʙʳʯʥʦ ʠʩʧʦʣʴʟʫʝʤʳʭ ʚ ʢʦʤʘʥʜʥʳʭ 

ʬʘʡʣʘʭ: 

¶ rem remark  

ʕʪʦ ʦʙʦʟʥʘʯʘʝʪ, ʯʪʦ ʚʩʝ, ʯʪʦ ʩʣʝʜʫʝʪ ʟʘ ʢʦʤʘʥʜʦʡ rem ʚ ʩʪʨʦʢʝ (remark ʚ 

ʥʘʰʝʤ ʧʨʠʤʝʨʝ), ʷʚʣʷʝʪʩʷ ʢʦʤʤʝʥʪʘʨʠʝʤ. 

¶ echo message  

ʕʪʘ ʢʦʤʘʥʜʘ ʦʪʦʙʨʘʞʘʝʪ ʩʦʦʙʱʝʥʠʝ (message) ʚ ʩʪʘʥʜʘʨʪʥʦʤ ʫʩʪʨʦʡʩʪʚʝ 

ʚʳʚʦʜʘ (Standard Output), ʢʦʪʦʨʳʤ ʦʙʳʯʥʦ ʷʚʣʷʝʪʩʷ ʤʦʥʠʪʦʨ. ʂʦʤʘʥʜʘ echo 

ʤʦʞʝʪ ʪʘʢʞʝ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʚʤʝʩʪʝ ʩ ʧʝʨʝʥʘʟʥʘʯʝʥʠʝʤ ʚʳʚʦʜʘ ʜʣʷ ʦʪʧʨʘʚʢʠ 

ʩʦʦʙʱʝʥʠʷ ʚ ʬʘʡʣ. ʅʘʧʨʠʤʝʨ, echo starting stage three. 

¶ echo.  
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ʆʙʨʘʪʠʪʝ ʚʥʠʤʘʥʠʝ ʥʘ ʪʦʯʢʫ ( . ) ʚ ʢʦʥʮʝ ʢʦʤʘʥʜʳ echo. ʕʪʦ 

ʩʧʝʮʠʘʣʴʥʳʡ ʚʘʨʠʘʥʪ ʢʦʤʘʥʜʳ echo, ʢʦʪʦʨʳʡ ʦʪʦʙʨʘʞʘʝʪ ʧʫʩʪʫʶ ʩʪʨʦʢʫ ʚ 

ʩʪʘʥʜʘʨʪʥʦʤ ʫʩʪʨʦʡʩʪʚʝ ʚʳʚʦʜʝ. 

¶ @echo off  

ʆʩʪʘʥʘʚʣʠʚʘʝʪ ʦʪʦʙʨʘʞʝʥʠʝ ʢʦʤʘʥʜ ʚ ʧʘʢʝʪʥʦʤ ʬʘʡʣʝ ʥʘ ʩʪʘʥʜʘʨʪʥʦʤ 

ʚʳʚʦʜʝ. ʇʦ ʫʤʦʣʯʘʥʠʶ, ʢʘʞʜʘʷ ʩʪʨʦʢʘ ʪʝʢʩʪʘ ʚ ʢʦʤʘʥʜʥʦʤ ʬʘʡʣʝ, 

ʦʙʨʘʙʘʪʳʚʘʝʤʘʷ ʢʦʤʘʥʜʥʳʤ ʧʨʦʮʝʩʩʦʨʦʤ, ʦʪʦʙʨʘʞʘʝʪʩʷ ʚ ʩʪʘʥʜʘʨʪʥʦʤ 

ʫʩʪʨʦʡʩʪʚʝ ʚʳʚʦʜʘ. ʕʪʦʪ ʨʝʞʠʤ ʫʜʦʙʝʥ ʚ ʧʨʠ ʦʪʣʘʜʢʝ. ʏʘʩʪʦ ʚʳʚʦʜ ʥʘ  

ʜʠʩʧʣʝʝ  ʩʤʫʱʘʝʪ ʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʪʘʢ ʯʪʦ ʙʦʣʴʰʠʥʩʪʚʦ ʢʦʤʘʥʜ, ʟʘʧʠʩʘʥʥʳʭ 

ʚʚʠʜʝ ʢʦʤʘʥʜʥʳʭ ʬʘʡʣʦʚ, ʥʘʯʠʥʘʶʪʩʷ ʩ @ echo off. 

¶ pause  

ʕʪʘ ʢʦʤʘʥʜʘ ʧʨʝʨʳʚʘʝʪ ʚʳʧʦʣʥʝʥʠʝ ʢʦʤʘʥʜʥʦʛʦ ʬʘʡʣʘ ʠ ʦʪʦʙʨʘʞʘʝʪ 

ʩʦʦʙʱʝʥʠʝ "ʅʘʞʘʪʴ ʣʶʙʫʶ ʢʣʘʚʠʰʫ ʜʣʷ ʧʨʦʜʦʣʞʝʥʠʷ...". ɺʳʧʦʣʥʝʥʠʝ 

ʚʦʟʦʙʥʦʚʠʪʩʷ, ʢʦʛʜʘ ʙʫʜʝʪ ʥʘʞʘʪʘ ʢʣʘʚʠʰʘ ʥʘ ʢʣʘʚʠʘʪʫʨʝ. ʕʪʘ ʢʦʤʘʥʜʘ 

ʧʦʣʝʟʥʘ, ʝʩʣʠ ʚʳ ʭʦʪʠʪʝ ʚʳʥʫʜʠʪʴ ʢʦʤʘʥʜʥʳʡ ʬʘʡʣ ʦʩʪʘʥʦʚʠʪʴʩʷ ʠ 

ʜʦʞʜʘʪʴʩʷ ʜʝʡʩʪʚʠʷ ʧʦʣʴʟʦʚʘʪʝʣʷ (ʥʘʧʨʠʤʝʨ, ʚʩʪʘʚʢʠ ʜʠʩʢʘ) ʜʦ ʧʨʦʜʦʣʞʝʥʠʷ 

ʚʳʧʦʣʥʝʥʠʷ. 

¶ : label  

ʃʶʙʘʷ ʩʪʨʦʢʘ ʚ ʢʦʤʘʥʜʥʦʤ ʬʘʡʣʝ, ʥʘʯʠʥʘʶʱʘʷʩʷ ʩ ʜʚʦʝʪʦʯʠʷ ( : ), 

ʩʯʠʪʘʝʪʩʷ ʤʝʪʢʦʡ. ʄʝʪʢʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʦʧʨʝʜʝʣʝʥʥʳʤ ʧʦʪʦʢʦʤ ʢʦʤʘʥʜ 

ʫʧʨʘʚʣʝʥʠʷ ʜʣʷ ʧʦʚʪʦʨʝʥʠʷ ʠʣʠ ʧʨʦʧʫʩʢʘ ʦʧʨʝʜʝʣʝʥʥʳʭ ʩʪʨʦʢ ʚ ʬʘʡʣʝ. 

ʇʦʩʣʝ ʜʚʦʝʪʦʯʠʷ ( : ) ʜʘʝʪʩʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ ʠʤʷ ʜʣʷ ʤʝʪʢʠ. ʀʤʷ ʥʝ ʜʦʣʞʥʦ 

ʩʦʜʝʨʞʘʪʴ ʧʨʦʙʝʣʦʚ. 

¶ goto label  

ʕʪʘ ʢʦʤʘʥʜʘ ʫʢʘʟʳʚʘʝʪ ʧʨʦʮʝʩʩʦʨʫ ʢʦʤʘʥʜ ʚʳʧʦʣʥʠʪʴ ʧʝʨʚʫʶ 

ʢʦʤʘʥʜʥʫʶ ʩʪʨʦʢʫ ʟʘ ʤʝʪʢʦʡ, ʫʩʪʘʥʦʚʣʝʥʥʦʡ ʚ ʢʦʤʘʥʜʝ. 

¶ if exist filename command  

ʕʪʘ ʢʦʤʘʥʜʘ ʦʧʨʝʜʝʣʷʝʪ ʥʘʣʠʯʠʝ ʬʘʡʣʘ ʠʣʠ ʧʦʜʢʘʪʘʣʦʛʘ ʚ ʪʝʢʫʱʝʤ 

ʨʘʙʦʯʝʤ ʢʘʪʘʣʦʛʝ. ɺ ʧʨʠʤʝʨʝ ʚʳʰʝ, ʝʩʣʠ ʫʪʚʝʨʞʜʝʥʠʝ ʚʝʨʥʦ (ʪʦ ʝʩʪʴ, ʝʩʣʠ 

ʬʘʡʣ, ʥʘʟʚʘʥʥʳʡ filename, ʩʫʱʝʩʪʚʫʝʪ), ʪʦ ʢʦʤʘʥʜʘ (command ʚ ʥʘʰʝʤ 

ʧʨʠʤʝʨʝ) ʚʳʧʦʣʥʷʝʪʩʷ. ʊʘʢ, ʢʦʤʘʥʜʘ if exist index.html del index ʦʧʨʝʜʝʣʷʝʪ, 

ʩʫʱʝʩʪʚʫʝʪ ʬʘʡʣ index.html ʠ, ʝʩʣʠ ʦʥ ʩʫʱʝʩʪʚʫʝʪ, ʪʦ ʫʜʘʣʷʝʪ ʝʛʦ. 

 

CASE-ʪʝʭʥʦʣʦʛʠʠ 

CASE-ʪʝʭʥʦʣʦʛʠʠ ʧʨʠʤʝʥʷʶʪʩʷ ʧʨʠ ʩʦʟʜʘʥʠʠ ʩʣʦʞʥʳʭ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ, ʦʙʳʯʥʦ ʪʨʝʙʫʶʱʠʭ ʢʦʣʣʝʢʪʠʚʥʦʡ ʨʘʙʦʪʳ ʥʘʜ 

ʧʨʦʝʢʪʦʤ, ʚ ʢʦʪʦʨʦʤ ʫʯʘʩʪʚʫʶʪ ʨʘʟʣʠʯʥʳʝ ʩʧʝʮʠʘʣʠʩʪʳ: ʤʝʥʝʜʞʝʨʳ ʧʦ 

ʧʨʦʝʢʪʘʤ, ʩʠʩʪʝʤʥʳʝ ʘʥʘʣʠʪʠʢʠ, ʧʨʦʝʢʪʠʨʦʚʱʠʢʠ, ʘʨʭʠʪʝʢʪʦʨʳ, 

ʪʝʩʪʠʨʦʚʱʠʢʠ ʠ ʧʨʦʛʨʘʤʤʠʩʪʳ. 

CASE-ʪʝʭʥʦʣʦʛʠʝʡ ʥʘʟʳʚʘʝʪʩʷ ʩʦʚʦʢʫʧʥʦʩʪʴ ʩʨʝʜʩʪʚ ʘʚʪʦʤʘʪʠʟʘʮʠʠ 

ʨʘʟʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ, ʚʢʣʶʯʘʶʱʝʡ ʚ ʩʝʙʷ ʤʝʪʦʜʦʣʦʛʠʶ 

ʘʥʘʣʠʟʘ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ, ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʘʨʭʠʪʝʢʪʫʨʳ, 
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ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ, ʪʝʩʪʠʨʦʚʘʥʠʷ ʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʀʉ (ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʝ 

ʩʨʝʜʩʪʚʘ). 

ʀʉ CASE-ʪʝʭʥʦʣʦʛʠʠ ʧʨʠʤʝʥʷʶʪʩʷ ʥʘ ʚʩʝʭ ʵʪʘʧʘʭ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ 

ʨʘʟʨʘʙʦʪʢʠ ʩʠʩʪʝʤʳ (ʦʪ ʘʥʘʣʠʟʘ ʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʜʦ ʚʥʝʜʨʝʥʠʷ ʠ 

ʩʦʧʨʦʚʦʞʜʝʥʠʷ), ʟʥʘʯʠʪʝʣʴʥʦ ʫʧʨʦʱʘʷ ʨʝʰʝʥʠʝ ʚʦʟʥʠʢʘʶʱʠʭ ʧʨʦʙʣʝʤ ʠ 

ʫʤʝʥʴʰʘʷ ʨʠʩʢʠ. 

CASE-ʪʝʭʥʦʣʦʛʠʷ ʧʦʟʚʦʣʷʝʪ ʦʪʜʝʣʠʪʴ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ 

ʩʠʩʪʝʤʳ ʦʪ ʩʦʙʩʪʚʝʥʥʦ ʧʨʦʮʝʩʩʘ ʢʦʜʠʨʦʚʘʥʠʷ ʠ ʨʝʘʣʠʟʘʮʠʠ: ʨʘʟʨʘʙʦʪʯʠʢ 

ʩʠʩʪʝʤʳ ʟʘʥʠʤʘʝʪʩʷ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝʤ ʥʘ ʙʦʣʝʝ ʚʳʩʦʢʦʤ ʫʨʦʚʥʝ, ʥʝ 

ʦʪʚʣʝʢʘʷʩʴ ʥʘ ʜʝʪʘʣʠ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʦʧʨʝʜʝʣʠʪʴ ʨʠʩʢʠ ʥʘ ʙʦʣʝʝ ʨʘʥʥʠʭ 

ʵʪʘʧʘʭ ʨʘʟʨʘʙʦʪʢʠ ʠ ʧʦʣʫʯʠʪʴ ʙʦʣʝʝ ʢʘʯʝʩʪʚʝʥʥʳʝ ʧʨʦʛʨʘʤʤʥʳʝ ʧʨʦʜʫʢʪʳ. 

ʕʪʘ ʪʝʭʥʦʣʦʛʠʷ ʦʭʚʘʪʳʚʘʝʪ ʚʩʝ ʩʪʘʜʠʠ ʨʘʟʨʘʙʦʪʢʠ ʀʉ, ʙʦʣʝʝ ʚʩʝʛʦ 

ʬʦʢʫʩʠʨʫʷʩʴ ʥʘ ʵʪʘʧʘʭ ʘʥʘʣʠʟʘ ʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ. 

ʅʝʨʝʜʢʦ ʧʨʠʤʝʥʝʥʠʝ CASE-ʪʝʭʥʦʣʦʛʠʡ ʚʳʭʦʜʠʪ ʟʘ ʨʘʤʢʠ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ ʨʘʟʨʘʙʦʪʢʠ ʀʉ. ʊʝʭʥʦʣʦʛʠʷ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ 

ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʤʦʜʝʣʠ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʭ ʠ ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʩʪʨʫʢʪʫʨ 

ʢʦʤʧʘʥʠʡ ʠ ʧʦʟʚʦʣʷʝʪ ʠʤ ʣʫʯʰʝ ʨʝʰʘʪʴ ʪʘʢʠʝ ʟʘʜʘʯʠ, ʢʘʢ ʧʣʘʥʠʨʦʚʘʥʠʝ, 

ʬʠʥʘʥʩʠʨʦʚʘʥʠʝ, ʦʙʫʯʝʥʠʝ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, CASE-ʪʝʭʥʦʣʦʛʠʷ ʧʦʟʚʦʣʷʝʪ 

ʧʨʦʠʟʚʝʩʪʠ ʨʘʜʠʢʘʣʴʥʦʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʜʝʷʪʝʣʴʥʦʩʪʠ ʢʦʤʧʘʥʠʠ, 

ʥʘʧʨʘʚʣʝʥʥʦʝ ʥʘ ʦʧʪʠʤʘʣʴʥʫʶ ʨʝʘʣʠʟʘʮʠʶ ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ ʧʨʦʝʢʪʘ ʠʣʠ 

ʧʦʚʳʰʝʥʠʝ ʦʙʱʝʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʙʠʟʥʝʩʘ. 

ʂʦʣʣʝʢʪʠʚʥʘʷ ʨʘʙʦʪʘ ʥʘʜ ʧʨʦʝʢʪʦʤ ʧʨʝʜʧʦʣʘʛʘʝʪ ʦʙʤʝʥ ʠʥʬʦʨʤʘʮʠʝʡ, 

ʢʦʥʪʨʦʣʴ ʥʘʜ ʚʳʧʦʣʥʝʥʠʝʤ ʟʘʜʘʯ, ʦʪʩʣʝʞʠʚʘʥʠʝ ʠʟʤʝʥʝʥʠʡ ʠ ʚʝʨʩʠʡ, 

ʧʣʘʥʠʨʦʚʘʥʠʝ, ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʠ ʫʧʨʘʚʣʝʥʠʝ. ʌʫʥʜʘʤʝʥʪʦʤ ʨʝʘʣʠʟʘʮʠʠ 

ʧʦʜʦʙʥʳʭ ʬʫʥʢʮʠʡ ʯʘʱʝ ʚʩʝʛʦ ʩʣʫʞʠʪ ʦʙʱʘʷ ʙʘʟʘ ʜʘʥʥʳʭ ʧʨʦʝʢʪʘ, ʢʦʪʦʨʫʶ 

ʦʙʳʯʥʦ ʥʘʟʳʚʘʶʪ ʨʝʧʦʟʠʪʘʨʠʝʤ. ʇʦ ʩʫʱʝʩʪʚʫ, ʨʝʧʦʟʠʪʘʨʠʡ ï ʵʪʦ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʡ ʘʨʭʠʚ, ʛʜʝ ʭʨʘʥʷʪʩʷ ʩʚʝʜʝʥʠʷ ʦ ʧʨʦʮʝʩʩʘʭ, ʜʘʥʥʳʭ ʠ ʩʚʷʟʷʭ 

ʦʙʲʝʢʪʦʚ ʚ ʨʘʟʨʘʙʘʪʳʚʘʝʤʦʤ ʧʨʠʣʦʞʝʥʠʠ. 

ɺ ʨʘʟʣʠʯʥʳʭ CASE-ʪʝʭʥʦʣʦʛʠʷʭ ʨʝʧʦʟʠʪʘʨʠʡ ʨʝʘʣʠʟʫʝʪʩʷ ʧʦ-ʨʘʟʥʦʤʫ ʠ 

ʤʦʞʝʪ ʩʦʜʝʨʞʘʪʴ ʦʧʠʩʘʥʠʷ ʠ ʤʦʜʝʣʠ ʜʘʥʥʳʭ, ʘ ʪʘʢʞʝ ʧʨʘʚʠʣʘ ʠʭ ʦʙʨʘʙʦʪʢʠ. 

ʈʝʧʦʟʠʪʘʨʠʡ ʷʚʣʷʝʪʩʷ ʚʘʞʥʝʡʰʠʤ ʢʦʤʧʦʥʝʥʪʦʤ ʥʘʙʦʨʘ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʭ 

ʩʨʝʜʩʪʚ CASE ʠ ʩʣʫʞʠʪ ʠʩʪʦʯʥʠʢʦʤ ʠʥʬʦʨʤʘʮʠʠ, ʥʝʦʙʭʦʜʠʤʦʡ ʜʣʷ 

ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʧʦʩʪʨʦʝʥʠʷ ʧʨʦʝʢʪʠʨʫʝʤʳʭ ʩʠʩʪʝʤ ʠ ʛʝʥʝʨʘʮʠʡ ʧʨʠʣʦʞʝʥʠʡ. 

ʂʨʦʤʝ ʪʦʛʦ, CASE-ʧʨʦʜʫʢʪʳ ʥʘ ʙʘʟʝ ʨʝʧʦʟʠʪʘʨʠʷ ʧʦʟʚʦʣʷʶʪ ʨʘʟʨʘʙʦʪʯʠʢʘʤ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʨʘʙʦʪʝ ʥʘʜ ʧʨʦʝʢʪʦʤ ʠ ʜʨʫʛʠʝ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʝ ʩʨʝʜʩʪʚʘ, 

ʥʘʧʨʠʤʝʨ, ʧʘʢʝʪʳ ʙʳʩʪʨʦʡ ʨʘʟʨʘʙʦʪʢʠ ʧʨʦʛʨʘʤʤ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ CASE-ʪʝʭʥʦʣʦʛʠʠ ï ʦʜʥʘ ʠʟ ʥʘʠʙʦʣʝʝ ʜʠʥʘʤʠʯʥʦ 

ʨʘʟʚʠʚʘʶʱʠʭʩʷ ʦʪʨʘʩʣʝʡ ʢʦʤʧʴʶʪʝʨʥʦʡ ʥʘʫʢʠ, ʦʙʲʝʜʠʥʷʶʱʘʷ ʩʦʪʥʠ 

ʢʦʤʧʘʥʠʡ. ʉʨʝʜʠ ʠʤʝʶʱʠʭʩʷ ʥʘ ʨʳʥʢʝ CASE-ʪʝʭʥʦʣʦʛʠʡ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ: 

Application Development Workbench (ADW) ʬʠʨʤʳ Knowledge Ware, BPwin 

(Logic Works), CDEZ Tods (Oracle), Clear Case (Alria Software), Composer 

(Texas Instrument), Discover Development Information System (Software 

Emancipation Technology), Rational Rose. 



104 

 

ʉʦʚʨʝʤʝʥʥʳʝ CASE-ʪʝʭʥʦʣʦʛʠʠ ʫʩʧʝʰʥʦ ʧʨʠʤʝʥʷʶʪʩʷ ʜʣʷ ʩʦʟʜʘʥʠʷ ʀʉ 

ʨʘʟʣʠʯʥʦʛʦ ʢʣʘʩʩʘ: ʙʘʥʢʦʚ, ʬʠʥʘʥʩʦʚʳʭ ʠʥʩʪʠʪʫʪʦʚ, ʢʨʫʧʥʳʭ ʢʦʨʧʦʨʘʮʠʡ. 

ʆʥʠ ʦʙʳʯʥʦ ʠʤʝʶʪ ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʫʶ ʩʪʦʠʤʦʩʪʴ ʠ ʪʨʝʙʫʶʪ ʜʣʠʪʝʣʴʥʦʛʦ 

ʦʙʫʯʝʥʠʷ ʠ ʢʘʨʜʠʥʘʣʴʥʦʡ ʨʝʦʨʛʘʥʠʟʘʮʠʠ ʚʩʝʛʦ ʧʨʦʮʝʩʩʘ ʩʦʟʜʘʥʠʷ ʀʉ. ʊʝʤ ʥʝ 

ʤʝʥʝʝ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʵʬʬʝʢʪ ʧʨʠʤʝʥʝʥʠʷ CASE-ʪʝʭʥʦʣʦʛʠʠ ʚʝʩʴʤʘ 

ʟʥʘʯʠʪʝʣʝʥ, ʠ ʙʦʣʴʰʠʥʩʪʚʦ ʩʦʚʨʝʤʝʥʥʳʭ ʩʝʨʴʝʟʥʳʭ ʧʨʦʛʨʘʤʤʥʳʭ ʧʨʦʝʢʪʦʚ 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʠʤʝʥʥʦ ʩ ʠʭ ʧʦʤʦʱʴʶ. 

ʀʥʪʝʛʨʠʨʦʚʘʥʥʘʷ ʩʨʝʜʘ ʨʘʟʨʘʙʦʪʢʠ (IDE) ʦʪʥʦʩʠʪʩʷ ʢ ʪʠʧʫ 

ʧʨʠʣʦʞʝʥʠʡ, ʢʦʪʦʨʝr ʧʨʝʜʦʩʪʘʚʣʷʪʁ ʧʨʦʛʨʘʤʤʠʩʪʘʤ ʩʨʝʜʩʪʚʘ ʜʣʷ 

ʨʘʟʨʘʙʦʪʢʠ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ. ʆʥʘ ʪʘʢʞʝ ʠʟʚʝʩʪʥʘ ʢʘʢ 

ʠʥʪʝʨʘʢʪʠʚʥʘʷ ʩʨʝʜʘ ʨʘʟʨʘʙʦʪʢʠ. IDE ʩʦʜʝʨʞʠʪ ʩʣʝʜʫʶʱʠʝ ʬʫʥʢʮʠʠ: 

ʨʝʜʘʢʪʦʨ ʜʣʷ ʠʩʭʦʜʥʦʛʦ ʢʦʜʘ, ʦʪʣʘʜʯʠʢ ʠ ʠʥʩʪʨʫʤʝʥʪʳ ʜʣʷ ʘʚʪʦʤʘʪʠʟʘʮʠʠ 

ʩʙʦʨʢʠ. ʆʧʨʝʜʝʣʝʥʥʳʝ IDE ʪʘʢʞʝ ʧʦʩʪʘʚʣʷʶʪʩʷ ʚ ʢʦʤʧʣʝʢʪʝ ʩ 

ʠʥʪʝʨʧʨʝʪʘʪʦʨʦʤ ʠ/ʠʣʠ ʢʦʤʧʠʣʷʪʦʨʦʤ. ɹʦʣʝʝ ʩʦʚʨʝʤʝʥʥʳʝ ʚʝʨʩʠʠ ʤʦʛʫʪ 

ʩʦʜʝʨʞʘʪʴ ʦʙʦʟʨʝʚʘʪʝʣʴ ʦʙʲʝʢʪʦʚ, ʩʭʝʤʫ ʠʝʨʘʨʭʠʠ ʢʣʘʩʩʦʚ ʠ ʩʨʝʜʩʪʚʦ 

ʧʨʦʩʤʦʪʨʘ ʢʣʘʩʩʦʚ. ʂʨʦʤʝ ʪʦʛʦ, ʝʩʪʴ ʨʘʟʣʠʯʠʝ ʤʝʞʜʫ IDE ʠ ʩʨʝʜʦʡ 

ʨʘʟʨʘʙʦʪʢʠ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ, ʛʨʘʥʠʮʘ ʢʦʪʦʨʦʛʦ ʯʘʩʪʦ ʥʝʷʩʥʘ. 

ɺ ʮʝʣʦʤ, IDE ʧʨʝʜʥʘʟʥʘʯʘʝʪʩʷ ʜʣʷ ʧʨʦʜʫʢʪʠʚʥʦʛʦ ʧʨʦʮʝʩʩʘ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ, ʧʦʪʦʤʫ ʯʪʦ ʦʥʘ ʩʦʜʝʨʞʠʪ ʝʜʠʥʩʪʚʝʥʥʫʶ ʧʨʦʛʨʘʤʤʫ ʜʣʷ 

ʚʩʝʭ ʧʨʦʮʝʩʩʦʚ ʨʘʟʨʘʙʦʪʢʠ. ɺʩʝ ʢʦʤʧʦʥʝʥʪʳ IDE ʠʤʝʶʪ ʦʜʥʦʨʦʜʥʳʝ 

ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʝ ʠʥʪʝʨʬʝʡʩʳ ʜʣʷ ʤʘʢʩʠʤʘʣʴʥʦʡ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ. ʂʨʦʤʝ 

ʪʦʛʦ, IDE ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʫʤʝʥʴʰʝʥʠʷ ʦʙʲʝʤʘ ʢʦʥʬʠʛʫʨʘʮʠʠ, ʢʦʪʦʨʘʷ 

ʥʝʦʙʭʦʜʠʤʘ ʜʣʷ ʨʘʟʨʘʙʦʪʯʠʢʘ ʩ ʪʝʤ, ʯʪʦʙʳ ʧʦʤʝʩʪʠʪʴ ʚʤʝʩʪʝ ʤʥʦʛʦ ʫʪʠʣʠʪ 

ʨʘʟʨʘʙʦʪʢʠ. ʇʦʩʢʦʣʴʢʫ ʚʩʝ ʵʪʠ ʚʦʟʤʦʞʥʦʩʪʠ ʦʙʲʝʜʠʥʝʥʳ ʚʤʝʩʪʝ ʚ IDE, 

ʨʘʟʨʘʙʦʪʢʘ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʧʨʦʠʩʭʦʜʠʪ ʥʘʤʥʦʛʦ ʙʳʩʪʨʝʝ ʠ 

ʵʬʬʝʢʪʠʚʥʝʝ. 

ɺ ʪʦ ʚʨʝʤʷ ʢʘʢ ʫ ʤʥʦʛʠʭ IDE ʝʩʪʴ ʦʜʠʥ ʦʧʨʝʜʝʣʝʥʥʳʡ ʷʟʳʢ ʜʣʷ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ, ʜʨʫʛʠʝ ʧʨʝʜʦʩʪʘʚʣʷʶʪ ʧʦʜʜʝʨʞʢʫ ʜʣʷ ʤʥʦʛʠʭ ʷʟʳʢʦʚ. 

ɽʩʪʴ ʪʘʢʞʝ IDE, ʢʦʪʦʨʳʝ ʦʩʥʦʚʘʥʳ ʥʘ ʪʝʢʩʪʝ, ʥʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ 

ʙʦʣʴʰʠʥʩʪʚʦ ʩʦʚʨʝʤʝʥʥʳʭ ʚʝʨʩʠʡ ʷʚʣʷʶʪʩʷ ʛʨʘʬʠʯʝʩʢʠʤʠ. IDE ʦʙʳʯʥʦ 

ʪʨʝʙʫʶʪʩʷ ʜʣʷ ʚʠʟʫʘʣʴʥʦʛʦ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ. IDE, ʢʦʪʦʨʳʝ ʚʠʟʫʘʣʴʥʳ ʧʦ 

ʩʚʦʝʡ ʧʨʠʨʦʜʝ, ʧʦʟʚʦʣʷʶʪ ʩʦʟʜʘʥʠʝ ʥʦʚʳʭ ʧʨʠʣʦʞʝʥʠʡ ʯʝʨʝʟ ʩʪʘʥʜʘʨʪʥʳʝ 

ʙʣʦʢʠ, ʧʝʨʝʤʝʱʘʷ ʧʨʦʛʨʘʤʤʥʳʝ, ʠʣʠ ʫʟʣʦʚʳʝ, ʢʦʜʳ. IDE ʪʘʢʞʝ ʥʘʯʘʣʠ 

ʧʝʨʝʤʝʱʘʪʴʩʷ ʚ ʦʥʣʘʡʥ-ʬʦʨʤʘʪ, ʬʫʥʢʮʠʦʥʠʨʫ ̫ ʯʝʨʝʟ ʚʝʙ-ʙʨʘʫʟʝʨ. ʕʪʦ 

ʧʨʦʠʩʭʦʜʠʪ ʠʟ-ʟʘ ʫʚʝʣʠʯʝʥʠʷ "ʦʙʣʘʯʥʦʛʦ" ʭʨʘʥʠʣʠʱʘ ʠ ʚʳʯʠʩʣʝʥʠʡ ʯʝʨʝʟ 

ʦʙʣʘʢʦ. 

ʕʢʩʧʝʨʪʥʳʝ ʩʠʩʪʝʤʳ (ʕʉ). ʇʦʩʪʦʷʥʥʦ ʚʦʟʨʘʩʪʘʶʱʠʝ ʪʨʝʙʦʚʘʥʠʷ ʢ 

ʩʨʝʜʩʪʚʘʤ ʦʙʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʠ ʚ ʵʢʦʥʦʤʠʢʝ ʠ ʩʦʮʠʘʣʴʥʦʡ ʩʬʝʨʝ 

ʩʪʠʤʫʣʠʨʦʚʘʣʠ ʢʦʤʧʴʶʪʝʨʠʟʘʮʠʶ ʧʨʦʮʝʩʩʦʚ ʨʝʰʝʥʠʷ ʵʚʨʠʩʪʠʯʝʩʢʠʭ 

(ʥʝʬʦʨʤʘʣʠʟʦʚʘʥʥʳʭ) ʟʘʜʘʯ ʪʠʧʘ çʯʪʦ ʙʫʜʝʪ, ʝʩʣʠè, ʦʩʥʦʚʘʥʥʳʭ ʥʘ ʣʦʛʠʢʝ ʠ 

ʦʧʳʪʝ ʩʧʝʮʠʘʣʠʩʪʦʚ. ʆʩʥʦʚʥʘʷ ʠʜʝʷ ʧʨʠ ʵʪʦʤ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʧʝʨʝʭʦʜʝ ʦʪ 

ʩʪʨʦʛʦ ʬʦʨʤʘʣʠʟʦʚʘʥʥʳʭ ʘʣʛʦʨʠʪʤʦʚ, ʧʨʝʜʧʠʩʳʚʘʶʱʠʭ, ʢʘʢ ʨʝʰʘʪʴ ʟʘʜʘʯʫ, 
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ʢ ʣʦʛʠʯʝʩʢʦʤʫ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʶ ʩ ʫʢʘʟʘʥʠʝʤ, ʯʪʦ ʥʫʞʥʦ ʨʝʰʘʪʴ ʥʘ ʙʘʟʝ 

ʟʥʘʥʠʡ, ʥʘʢʦʧʣʝʥʥʳʭ ʩʧʝʮʠʘʣʠʩʪʘʤʠ ʧʨʝʜʤʝʪʥʳʭ ʦʙʣʘʩʪʝʡ. 

ʆʩʥʦʚʫ ʵʢʩʧʝʨʪʥʳʭ ʩʠʩʪʝʤ ʩʦʩʪʘʚʣʷʝʪ ʙʘʟʘ ʟʥʘʥʠʡ, ʚ ʢʦʪʦʨʫʶ 

ʟʘʢʣʘʜʳʚʘʝʪʩʷ ʠʥʬʦʨʤʘʮʠʷ ʦ ʜʘʥʥʦʡ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ. ʀʤʝʶʪʩʷ ʜʚʝ 

ʦʩʥʦʚʥʳʝ ʬʦʨʤʳ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʟʥʘʥʠʡ ʚ ʕʉ: ʬʘʢʪʳ ʠ ʧʨʘʚʠʣʘ. ʌʘʢʪʳ 

ʬʠʢʩʠʨʫʶʪ ʢʦʣʠʯʝʩʪʚʝʥʥʳʝ ʠ ʢʘʯʝʩʪʚʝʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʷʚʣʝʥʠʡ ʠ ʧʨʦʮʝʩʩʦʚ. 

ʇʨʘʚʠʣʘ ʦʧʠʩʳʚʘʶʪ ʩʦʦʪʥʦʰʝʥʠʷ ʤʝʞʜʫ ʬʘʢʪʘʤʠ ʦʙʳʯʥʦ ʚ ʚʠʜʝ ʣʦʛʠʯʝʩʢʠʭ 

ʫʩʣʦʚʠʡ, ʩʚʷʟʳʚʘʶʱʠʭ ʧʨʠʯʠʥʳ ʠ ʩʣʝʜʩʪʚʠʷ. 

ɼʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯ ʧʦʜʦʙʥʦʛʦ ʢʣʘʩʩʘ ʠʩʧʦʣʴʟʫʶʪʩʷ ʪʘʢ ʥʘʟʳʚʘʝʤʳʝ 

ʵʢʩʧʝʨʪʥʳʝ ʩʠʩʪʝʤʳ. 

ʕʢʩʧʝʨʪʥʳʝ ʩʠʩʪʝʤʳ ï ʵʪʦ ʩʠʩʪʝʤʳ ʦʙʨʘʙʦʪʢʠ ʟʥʘʥʠʡ ʚ 

ʫʟʢʦʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʡ ʦʙʣʘʩʪʠ ʧʦʜʛʦʪʦʚʢʠ ʨʝʰʝʥʠʡ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʥʘ 

ʫʨʦʚʥʝ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʵʢʩʧʝʨʪʦʚ. 

ʕʢʩʧʝʨʪʥʳʝ ʩʠʩʪʝʤʳ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʮʝʣʝʡ: 

- ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʩʦʩʪʦʷʥʠʷ ʩʠʩʪʝʤ; 

- ʧʨʦʛʥʦʟʘ ʩʠʪʫʘʮʠʡ ʚ ʩʠʩʪʝʤʘʭ; 

- ʜʠʘʛʥʦʩʪʠʢʠ ʩʦʩʪʦʷʥʠʷ ʩʠʩʪʝʤ; 

- ʮʝʣʝʚʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ; 

- ʫʩʪʨʘʥʝʥʠʷ ʥʘʨʫʰʝʥʠʡ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʩʠʩʪʝʤʳ; 

- ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʮʝʩʩʦʤ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʠ ʪ.ʜ. 

ɺ ʢʘʯʝʩʪʚʝ ʩʨʝʜʩʪʚ ʨʝʘʣʠʟʘʮʠʠ ʵʢʩʧʝʨʪʥʳʭ ʩʠʩʪʝʤ ʥʘ ʕɺʄ ʠʩʧʦʣʴʟʫʶʪ 

ʪʘʢ ʥʘʟʳʚʘʝʤʳʝ ʦʙʦʣʦʯʢʠ ʵʢʩʧʝʨʪʥʳʭ ʩʠʩʪʝʤ. ʇʨʠʤʝʨʘʤʠ ʦʙʦʣʦʯʝʢ 

ʵʢʩʧʝʨʪʥʳʭ ʩʠʩʪʝʤ, ʧʨʠʤʝʥʷʝʤʳʭ ʚ ʵʢʦʥʦʤʠʢʝ, ʷʚʣʷʶʪʩʷ ʐʵʜʣ (ɼʠʘʣʦʛ), 

Expert-Ease ʠ ʜʨ. 

ʄʝʪʦʜ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʝ ʇʇʇ ʦʪʣʠʯʘʶʪʩʷ ʪʝʤ, ʯʪʦ ʚ ʠʭ 

ʘʣʛʦʨʠʪʤʠʯʝʩʢʦʡ ʦʩʥʦʚʝ ʨʝʘʣʠʟʦʚʘʥ ʢʘʢʦʡ-ʣʠʙʦ ʵʢʦʥʦʤʠʢʦ-ʤʘʪʝʤʘʪʠʯʝʩʢʠʡ 

ʤʝʪʦʜ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ. 

ʂ ʥʠʤ ʦʪʥʦʩʷʪʩʷ ʇʇʇ: 

- ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ (ʣʠʥʝʡʥʦʛʦ, ʜʠʥʘʤʠʯʝʩʢʦʛʦ, 

ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ ʠ ʪ.ʜ.); 

- ʩʝʪʝʚʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ ʠ ʫʧʨʘʚʣʝʥʠʷ; 

- ʪʝʦʨʠʠ ʤʘʩʩʦʚʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ; 

- ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʩʪʘʪʠʩʪʠʢʠ. 

ʇʨʦʙʣʝʤʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʝ ʇʇʇ. ʕʪʦ ʥʘʠʙʦʣʝʝ ʰʠʨʦʢʠʡ ʢʣʘʩʩ 

ʧʘʢʝʪʦʚ ʧʨʠʢʣʘʜʥʳʭ ʧʨʦʛʨʘʤʤ. ʇʨʘʢʪʠʯʝʩʢʠ ʥʝʪ ʥʠ ʦʜʥʦʡ ʧʨʝʜʤʝʪʥʦʡ 

ʦʙʣʘʩʪʠ, ʜʣʷ ʢʦʪʦʨʦʡ ʥʝ ʩʫʱʝʩʪʚʫʝʪ ʭʦʪʷ ʙʳ ʦʜʥʦʛʦ ʇʇʇ. ʇʨʦʙʣʝʤʥʦ-

ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʤʠ ʇʇʇ ʥʘʟʳʚʘʶʪʩʷ ʧʨʦʛʨʘʤʤʥʳʝ ʧʨʦʜʫʢʪʳ, 

ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʝ ʜʣʷ ʨʝʰʝʥʠʷ ʢʘʢʦʡ-ʣʠʙʦ ʟʘʜʘʯʠ ʚ ʢʦʥʢʨʝʪʥʦʡ 

ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʦʙʣʘʩʪʠ. 

ɺʩʝ ʤʥʦʛʦʦʙʨʘʟʠʝ ʧʨʦʙʣʝʤʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʭ ʇʇʇ ʤʦʞʥʦ ʨʘʟʙʠʪʴ ʥʘ 

ʜʚʝ ʢʘʪʝʛʦʨʠʠ: ʧʘʢʝʪʳ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʝ ʜʣʷ ʢʦʤʧʣʝʢʩʥʦʡ ʘʚʪʦʤʘʪʠʟʘʮʠʠ 

ʬʫʥʢʮʠʡ ʫʧʨʘʚʣʝʥʠʷ ʚ ʧʨʦʤʳʰʣʝʥʥʦʡ ʠ ʥʝʧʨʦʤʳʰʣʝʥʥʦʡ ʩʬʝʨʘʭ, ʠ ʇʇʇ 

ʧʨʝʜʤʝʪʥʳʭ ʦʙʣʘʩʪʝʡ. 
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ʇʨʦʙʣʝʤʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʝ ʇʇʇ ʜʣʷ ʧʨʦʤʳʰʣʝʥʥʦʡ ʩʬʝʨʳ ʦʪʚʝʯʘʶʪ 

ʩʣʝʜʫʶʱʠʤ ʪʨʝʙʦʚʘʥʠʷʤ. 

ɺʦ-ʧʝʨʚʳʭ, ʦʥʠ ʜʦʣʞʥʳ ʧʣʘʥʠʨʦʚʘʪʴ ʧʨʦʠʟʚʦʜʩʪʚʦ ʧʨʠ ʧʦʤʦʱʠ 

ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʥʳʭ ʤʝʪʦʜʠʢ (ʢʦʤʧʣʝʢʩʥʳʡ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʡ ʛʨʘʬʠʢ, 

ʧʦʪʨʝʙʥʦʩʪʠ ʚ ʤʘʪʝʨʠʘʣʘʭ, ʤʦʱʥʦʩʪʷʭ), ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʚʳʧʦʣʥʝʥʠʝ ʧʣʘʥʘ 

ʨʘʙʦʪ (ʫʧʨʘʚʣʝʥʠʝ ʟʘʧʘʩʘʤʠ, ʢʣʠʝʥʪʩʢʠʤʠ ʟʘʢʘʟʘʤʠ, ʟʘʢʘʟʘʤʠ-ʥʘʨʷʜʘʤʠ, 

ʟʘʢʘʟʘʤʠ ʥʘ ʟʘʢʫʧʢʫ ʠ ʧʨ.), ʩʦʩʪʘʚʣʷʪʴ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʢʘʨʪʳ, ʫʧʨʘʚʣʷʪʴ 

ʬʠʥʘʥʩʦʚʳʤʠ ʠ ʪʨʫʜʦʚʳʤʠ ʨʝʩʫʨʩʘʤʠ. ʊʘʢʞʝ ʦʩʫʱʝʩʪʚʣʷʪʴ ʨʷʜ 

çʥʝʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭè ʬʫʥʢʮʠʡ: ʢʦʥʪʨʦʣʴ ʩʝʨʚʠʩʥʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ, 

ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʛʦʪʦʚʦʡ ʧʨʦʜʫʢʮʠʠ ʠ ʤʘʨʢʝʪʠʥʛ. 

ɺʦ-ʚʪʦʨʳʭ, ʦʥʠ ʜʦʣʞʥʳ ʙʳʪʴ ʦʨʠʝʥʪʠʨʦʚʘʥʳ ʥʘ ʘʨʭʠʪʝʢʪʫʨʫ ʢʣʠʝʥʪ-

ʩʝʨʚʝʨ, ʩʪʨʦʠʪʴʩʷ ʥʘ ʦʩʥʦʚʝ ʤʥʦʛʦʟʘʜʘʯʥʳʭ, ʤʥʦʛʦʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʭ 

ʦʧʝʨʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ (ʪʠʧʘ UNIX) ʠ ʨʝʣʷʮʠʦʥʥʳʭ ʙʘʟ ʜʘʥʥʳʭ, 

ʨʘʟʨʘʙʘʪʳʚʘʪʴʩʷ ʥʘ ʙʘʟʝ CASE-ʪʝʭʥʦʣʦʛʠʡ ʠ ʠʤʝʪʴ ʛʨʘʬʠʯʝʩʢʠʡ 

ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ ʠʥʪʝʨʬʝʡʩ. 

ɺ-ʪʨʝʪʴʠʭ, ʩʦʚʨʝʤʝʥʥʳʝ ʩʠʩʪʝʤʳ ʩʧʦʩʦʙʥʳ ʧʦʜʜʝʨʞʠʚʘʪʴ ʨʘʟʣʠʯʥʳʝ 

ʪʠʧʳ ʧʨʦʠʟʚʦʜʩʪʚʘ: ʨʘʟʨʘʙʦʪʢʫ ʠ ʠʟʛʦʪʦʚʣʝʥʠʝ ʧʨʦʜʫʢʪʘ ʥʘ ʟʘʢʘʟ, ʩʙʦʨʢʫ ʥʘ 

ʟʘʢʘʟ, ʤʝʣʢʦ- ʠ ʢʨʫʧʥʦʩʝʨʠʡʥʳʝ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʧʨʦʠʟʚʦʜʩʪʚʘ ʩ ʥʝʧʨʝʨʳʚʥʳʤ 

ʮʠʢʣʦʤ, ʘ ʪʘʢʞʝ ʩʤʝʰʘʥʥʳʡ ʪʠʧ. 

ɿʘʨʫʙʝʞʥʳʡ ʨʳʥʦʢ ʩʠʩʪʝʤ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦ-ʵʢʦʥʦ-

ʤʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʥʘʩʯʠʪʳʚʘʝʪ ʩʦʪʥʠ ʢʦʤʧʣʝʢʩʥʳʭ ʇʇʇ. ʀʭ ʤʦʞʥʦ 

ʫʩʣʦʚʥʦ ʨʘʟʙʠʪʴ ʥʘ ʯʝʪʳʨʝ ʛʨʫʧʧʳ: 

1. ʂʦʤʧʣʝʢʩʥʳʝ ʇʇʇ ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʭ ʧʨʠʣʦʞʝʥʠʡ ʦʙʱʝʛʦ ʥʘʟʥʘʯʝʥʠʷ 

ʜʣʷ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʚʩʝʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʢʨʫʧʥʦʛʦ ʠʣʠ ʩʨʝʜʥʝʛʦ ʧʨʝʜʧʨʠʷʪʠʷ 

(ʢʦʨʧʦʨʘʮʠʠ). ʉʶʜʘ ʦʪʥʦʩʷʪ ʤʥʦʛʦʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʧʨʦʜʫʢʪʳ ʚʳʩʰʝʛʦ 

ʮʝʥʦʚʦʛʦ ʢʣʘʩʩʘ: R/3 (SAP), Oracle, Mac-ʈʘʩ Open (A.Andersen) ʠ ʜʨ. ʂʘʢ 

ʧʨʘʚʠʣʦ, ʪʘʢʠʝ ʧʨʦʜʫʢʪʳ ʧʦʜʜʝʨʞʠʚʘʶʪ ʧʨʦʠʟʚʦʜʩʪʚʘ ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ. ʀʟ 

ʨʦʩʩʠʡʩʢʠʭ ʇʇʇ ʵʪʦʛʦ ʢʣʘʩʩʘ ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ ʩʠʩʪʝʤʫ çɻʘʣʘʢʪʠʢʘè (ʅʦʚʳʡ 

ɸʪʣʘʥʪ). 

2. ʂʦʤʧʣʝʢʩʳ ʧʨʠʣʦʞʝʥʠʡ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʦʤ 

ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʪʠʧʘ. ʂ ʠʭ ʯʠʩʣʫ ʤʦʞʥʦ ʦʪʥʝʩʪʠ: Genesic Manufacturing Suite 

(Edwards) ï ʩʙʦʨʢʘ ʥʘ ʟʘʢʘʟ, ʊriliʦr1(ɺʘʘn) ï ʨʘʟʣʠʯʥʳʝ ʬʦʨʤʳ ʜʠʩʢʨʝʪʥʦʛʦ 

ʧʨʦʠʟʚʦʜʩʪʚʘ, PRISM(Macam) ï ʧʨʦʠʟʚʦʜʩʪʚʦ ʩ ʥʝʧʨʝʨʳʚʥʳʤ ʮʠʢʣʦʤ ʠ ʜʨ. 

3. ʉʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʝ ʧʨʦʛʨʘʤʤʥʳʝ ʧʨʦʜʫʢʪʳ: MMPS, MES (Fast 

System), ʧʦʟʚʦʣʷʶʱʠʝ ʩʜʝʣʘʪʴ ʧʨʦʠʟʚʦʜʩʪʚʦ ʙʦʣʝʝ ʛʠʙʢʠʤ, ʫʩʢʦʨʠʪʴ ʝʛʦ 

ʘʜʘʧʪʘʮʠʶ ʢ ʪʨʝʙʦʚʘʥʠʷʤ ʨʳʥʢʘ, ʦʩʫʱʝʩʪʚʣʷʪʴ ʜʠʥʘʤʠʯʝʩʢʦʝ ʧʣʘʥʠʨʦʚʘʥʠʝ 

ʧʦʪʨʝʙʥʦʩʪʝʡ ʚ ʤʘʪʝʨʠʘʣʘʭ, ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʤʦʱʥʦʩʪʷʭ ʠ ʩʦʩʪʘʚʣʝʥʠʝ 

ʛʠʙʢʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʛʨʘʬʠʢʘ, ʢʦʥʪʨʦʣʷ ʨʘʙʦʪʳ ʮʝʭʦʚ. 

4. ʇʇʇ ʫʧʨʘʚʣʝʥʠʷ ʚʩʝʡ ʮʝʧʦʯʢʦʡ ʧʨʦʮʝʩʩʦʚ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʚʳʧʫʩʢ 

ʧʨʦʜʫʢʮʠʠ, ʥʘʯʠʥʘʷ ʩ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʜʝʪʘʣʝʡ ʠʟʜʝʣʠʷ ʠ ʟʘʢʘʥʯʠʚʘʷ 

ʤʦʤʝʥʪʦʤ ʧʦʣʫʯʝʥʠʷ ʛʦʪʦʚʦʛʦ ʠʟʜʝʣʠʷ ʧʦʪʨʝʙʠʪʝʣʝʤ: ERP-ʩʠʩʪʝʤʳ 

(Manugistics Numetrix) ʠ ʜʨ. 
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ʉʪʦʠʤʦʩʪʴ ʙʦʣʴʰʠʥʩʪʚʘ ʢʦʤʧʣʝʢʩʥʳʭ ʧʨʦʙʣʝʤʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʭ ʇʇʇ 

ʚʳʩʦʢʘ (ʠʥʦʛʜʘ ʩʚʳʰʝ 1 ʤʣʥ. ʜʦʣʣʘʨʦʚ), ʦʜʥʘʢʦ ʙʦʣʴʰʠʥʩʪʚʦ ʟʘʧʘʜʥʳʭ ʬʠʨʤ 

ʜʣʷ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʩʚʦʝʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚʩʝ ʞʝ ʠʜʫʪ ʧʦ ʧʫʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʢʦʤʧʣʝʢʩʥʳʭ ʧʨʦʙʣʝʤʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʭ ʇʇʇ. 

ʇʨʦʙʣʝʤʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʝ ʇʇʇ ʥʝʧʨʦʤʳʰʣʝʥʥʦʡ ʩʬʝʨʳ 

ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʜʝʷʪʝʣʴʥʦʩʪʠ ʬʠʨʤ, ʥʝ ʩʚʷʟʘʥʥʳʭ ʩ 

ʤʘʪʝʨʠʘʣʴʥʳʤ ʧʨʦʠʟʚʦʜʩʪʚʦʤ (ʙʘʥʢʠ, ʙʠʨʞʠ, ʪʦʨʛʦʚʣʷ ʠ ʪ.ʜ.). ʊʨʝʙʦʚʘʥʠʷ ʢ 

ʇʇʇ ʵʪʦʛʦ ʢʣʘʩʩʘ ʚʦ ʤʥʦʛʦʤ ʩʦʚʧʘʜʘʶʪ ʩ ʪʨʝʙʦʚʘʥʠʷʤʠ ʢ ʢʦʤʧʣʝʢʩʥʳʤ ʇʇʇ 

ʜʣʷ ʧʨʦʤʳʰʣʝʥʥʦʡ ʩʬʝʨʳ: ʩʦʟʜʘʥʠʝ ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʭ ʤʥʦʛʦʫʨʦʚʥʝʚʳʭ 

ʩʠʩʪʝʤ. 

ʀʟ ʢʦʤʧʣʝʢʩʥʳʭ ʇʇʇ ʥʝʧʨʦʤʳʰʣʝʥʥʦʡ ʩʬʝʨʳ ʚʳʜʝʣʠʤ ʧʘʢʝʪʳ, 

ʘʚʪʦʤʘʪʠʟʠʨʫʶʱʠʝ ʙʘʥʢʦʚʩʢʫʶ, ʬʠʥʘʥʩʦʚʫʶ, ʧʨʘʚʦʚʫʶ ʩʬʝʨʳ. 

ɹʘʥʢʦʚʩʢʠʝ ʇʇʇ ʚ ʩʫʱʝʩʪʚʝʥʥʦʡ ʤʝʨʝ ʟʘʚʠʩʷʪ ʦʪ ʚʳʙʨʘʥʥʦʡ 

ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʜʝʢʦʤʧʦʟʠʮʠʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʠ ʦʙʳʯʥʦ ʩʦʩʪʦʷʪ 

ʠʟ ʩʦʚʦʢʫʧʥʦʩʪʠ ʧʘʢʝʪʦʚ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʭ ʩʦʙʦʡ ʤʥʦʛʦʤʦʜʫʣʴʥʫʶ ʩʠʩʪʝʤʫ, 

ʨʘʙʦʪʘʶʱʫʶ ʚ ʠʥʪʝʨʘʢʪʠʚʥʦʤ ʨʝʞʠʤʝ, ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ, 

ʨʝʰʘʶʱʫʶ ʟʘʜʘʯʠ ʧʨʦʚʝʜʝʥʠʷ ʬʠʥʘʥʩʦʚʳʭ ʦʧʝʨʘʮʠʡ ʠ ʫʧʨʘʚʣʝʥʠʷ ʙʘʥʢʦʤ ʚ 

ʮʝʣʦʤ ʠ ʝʛʦ ʦʪʜʝʣʴʥʳʤʠ ʧʦʜʨʘʟʜʝʣʝʥʠʷʤʠ ʥʘ ʦʩʥʦʚʝ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʡ 

ʠʥʪʝʛʨʠʨʦʚʘʥʥʦʡ ʙʘʟʳ ʜʘʥʥʳʭ. ʊʝʭʥʠʯʝʩʢʦʡ ʦʩʥʦʚʦʡ ʨʝʘʣʠʟʘʮʠʠ 

ʢʦʤʧʣʝʢʩʥʳʭ ʙʘʥʢʦʚʩʢʠʭ ʇʇʇ ʷʚʣʷʝʪʩʷ ʤʥʦʛʦʤʘʰʠʥʥʘʷ ʚʳʯʠʩʣʠʪʝʣʴʥʘʷ 

ʩʝʪʴ ʩ ʨʘʟʣʠʯʥʦʡ ʪʦʧʦʣʦʛʠʝʡ ʩ ʧʦʜʢʣʶʯʝʥʠʝʤ ʢ ʛʣʦʙʘʣʴʥʳʤ ʚʳʯʠʩʣʠʪʝʣʴʥʳʤ 

ʩʝʪʷʤ SWIFT, Reuter, Sprint, Internet ʠ ʜʨ. ʉʨʝʜʠ ʢʦʤʧʣʝʢʩʥʳʭ ʙʘʥʢʦʚʩʢʠʭ 

ʇʇʇ ʩʣʝʜʫʝʪ ʚʳʜʝʣʠʪʴ ʧʘʢʝʪʳ, ʨʘʟʨʘʙʦʪʘʥʥʳʝ ʩʣʝʜʫʶʱʠʤʠ (ʢʘʢ ʧʨʘʚʠʣʦ, 

ʘʤʝʨʠʢʘʥʩʢʠʤʠ) ʬʠʨʤʘʤʠ: 

- ʬʠʨʤʦʡ IBM ʩʦʚʤʝʩʪʥʦ ʩ ʨʷʜʦʤ ʬʠʨʤ-ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʧʨʦʛʨʘʤʤʥʳʭ 

ʧʨʦʜʫʢʪʦʚ: IBIS AS, Midas ABS; 

- ʬʠʨʤʦʡ DEC ï ʢʦʥʮʝʧʮʠʷ DBS (Digital Banking System), ʨʝʘʣʠʟʦʚʘʥʥʘʷ ʚ 

PROFILE, FMS ï Financial Management System, PROFILE/IBS ï Integrated 

Banking System, IBS-90 ï ʠʥʪʝʛʨʠʨʦʚʘʥʥʘʷ ʙʘʥʢʦʚʩʢʘʷ ʩʠʩʪʝʤʘ; 

- ʬʠʨʤʦʡ NCR, ʨʝʘʣʠʟʫʶʱʝʡ ʢʦʥʮʝʧʮʠʶ çʦʪʢʨʳʪʘʷ ʩʦʚʤʝʩʪʥʘʷ 

ʦʙʨʘʙʦʪʢʘ ʜʘʥʥʳʭè ʠ ʝʝ ʘʨʭʠʪʝʢʪʫʨʫ ʚ ʦʙʣʘʩʪʠ ʙʘʥʢʦʚʩʢʦʛʦ ʜʝʣʘ (NCR Bank 

View) ʚ ʢʦʤʧʣʝʢʩʥʳʭ ʇʇʇ ʪʠʧʘ DBS-ʙʘʥʢ; 

- ʬʠʨʤʦʡ Hewlett-Packard, ʧʨʝʜʣʦʞʠʚʰʝʡ ʢʦʥʮʝʧʮʠʶ HAI Bank 

(ʩʦʚʤʝʩʪʥʦ ʩ ʬʠʨʤʦʡ Diagram), ʨʝʘʣʠʟʦʚʘʥʥʫʶ ʚ ʚʠʜʝ ʩʦʚʦʢʫʧʥʦʩʪʝʡ 

ʧʨʦʛʨʘʤʤʥʳʭ ʤʦʜʫʣʝʡ; 

- ʬʠʨʤʦʡ UNISYS ï ʩʠʩʪʝʤʘ FSA, Finesse Financial Branch Automation 

(ʩʠʩʪʝʤʘ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʬʫʥʢʮʠʡ ʙʘʥʢʦʚʩʢʠʭ ʫʯʨʝʞʜʝʥʠʡ); 

- ʬʠʨʤʦʡ Siemens-Nixdorf (ɻʝʨʤʘʥʠʷ) ï ʜʠʘʣʦʛʦʚʘʷ ʩʠʩʪʝʤʘ 

çKORDOBAè (ʢʦʤʧʣʝʢʩʥʘʷ ʘʚʪʦʤʘʪʠʟʘʮʠʷ ʜʝʷʪʝʣʴʥʦʩʪʠ ʙʘʥʢʘ); 

- ʬʠʨʤʦʡ Olivetti (ʀʪʘʣʠʷ) ï ʙʘʥʢʦʚʩʢʘʷ ʧʣʘʪʬʦʨʤʘ (Platform for Banking) 

ʜʣʷ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ ʙʘʥʢʘ (ʢʦʤʧʣʝʢʩ ʇʇʇ ʙʘʥʢʦʚʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ); 

- ʬʠʨʤʦʡ Bull (ʌʨʘʥʮʠʷ) ï ʩʠʩʪʝʤʘ ICBS ʜʣʷ ʢʦʤʧʣʝʢʩʥʦʡ 

ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʜʝʷʪʝʣʴʥʦʩʪʠ ʙʘʥʢʦʚ. 
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ʀʟ ʠʤʝʶʱʠʭʩʷ ʨʦʩʩʠʡʩʢʠʭ ʢʦʤʧʣʝʢʩʥʳʭ ʙʘʥʢʦʚʩʢʠʭ ʇʇʇ ʤʦʞʥʦ 

ʦʪʤʝʪʠʪʴ ʩʠʩʪʝʤʫ çɼʠʘʩʦʬʪ-ɹɸʅʂè (ɸʆ ɼʠʘʩʦʬʪ), RS-BANK (R-Style), çɺʘ-

ɹʘʥʢ ʉʊɸʈʊè (ʌʆʈʉ), ʘ ʪʘʢʞʝ ʢʦʤʧʣʝʢʩʥʳʝ ʇʇʇ ʬʠʨʤ ʇʨʦʛʨʘʤʤʙʘʥʢ, 

ʀʥʚʝʨʩʠʷ, ʎʝʥʪʨ ʬʠʥʘʥʩʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ. 

ʇʇʇ ʦʪʜʝʣʴʥʳʭ ʧʨʝʜʤʝʪʥʳʭ ʦʙʣʘʩʪʝʡ. ʆʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ 

ʥʘʧʨʘʚʣʝʥʠʡ ʨʘʟʚʠʪʠʷ ʧʨʦʛʨʘʤʤʥʦʡ ʠʥʜʫʩʪʨʠʠ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʥʝʩʢʦʣʴʢʠʭ 

ʣʝʪ ʷʚʣʷʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʇʇʇ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʧʨʝʜʤʝʪʥʳʭ ʦʙʣʘʩʪʝʡ: 

ʙʫʭʛʘʣʪʝʨʩʢʦʛʦ ʫʯʝʪʘ, ʬʠʥʘʥʩʦʚʦʛʦ ʤʝʥʝʜʞʤʝʥʪʘ, ʧʨʘʚʦʚʳʭ ʩʠʩʪʝʤ, 

ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʪ.ʜ. 

ʇʇʇ ʧʨʘʚʦʚʳʭ ʩʧʨʘʚʦʯʥʳʭ ʩʠʩʪʝʤ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʵʬʬʝʢʪʠʚʥʳʡ 

ʠʥʩʪʨʫʤʝʥʪ ʨʘʙʦʪʳ ʩ ʦʛʨʦʤʥʳʤ ʦʙʲʝʤʦʤ ʟʘʢʦʥʦʜʘʪʝʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʠ, 

ʧʦʩʪʫʧʘʶʱʝʡ ʥʝʧʨʝʨʳʚʥʳʤ ʧʦʪʦʢʦʤ. 

ʇʨʘʢʪʠʯʝʩʢʠ ʚʦ ʚʩʝʭ ʵʢʦʥʦʤʠʯʝʩʢʠ ʨʘʟʚʠʪʳʭ ʩʪʨʘʥʘʭ ʝʩʪʴ ʩʧʨʘʚʦʯʥʳʝ 

ʧʨʘʚʦʚʳʝ ʩʠʩʪʝʤʳ. ɺ ʉʐɸ ʵʪʦ Wru, Lexis ʠ ʜʨ.; ʚ ɺʝʣʠʢʦʙʨʠʪʘʥʠʠ ï Infolex, 

Prestel, Polis ʠ ʜʨ.; ʚ ʀʪʘʣʠʠ ï Italguire, Enlex; ʚ ɹʝʣʴʛʠʠ ï Creodor; ʚ 

ɻʝʨʤʘʥʠʠ ï Jurist, Lexinform ʠ ʜʨ.; ʚ ɸʚʩʪʨʠʠ ï RDB; ʚ ʂʘʥʘʜʝ ï Datum; ʚʦ 

ʌʨʘʥʮʠʠ ï Iretiv ʠ ʪ.ʜ. 

ʇʇʇ ʛʣʦʙʘʣʴʥʳʭ ʩʝʪʝʡ ʕɺʄ. ʆʩʥʦʚʥʳʤ ʥʘʟʥʘʯʝʥʠʝʤ ʛʣʦʙʘʣʴʥʳʭ 

ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʩʝʪʝʡ ʷʚʣʷʝʪʩʷ ʦʙʝʩʧʝʯʝʥʠʝ ʫʜʦʙʥʦʛʦ, ʥʘʜʝʞʥʦʛʦ ʜʦʩʪʫʧʘ 

ʧʦʣʴʟʦʚʘʪʝʣʷ ʢ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦ ʨʘʩʧʨʝʜʝʣʝʥʥʳʤ ʦʙʱʝʩʝʪʝʚʳʤ ʨʝʩʫʨʩʘʤ, 

ʙʘʟʘʤ ʜʘʥʥʳʭ, ʧʝʨʝʜʘʯʝ ʩʦʦʙʱʝʥʠʡ ʠ ʪ.ʜ. ɼʣʷ ʦʨʛʘʥʠʟʘʮʠʠ ʵʣʝʢʪʨʦʥʥʦʡ 

ʧʦʯʪʳ, ʪʝʣʝʢʦʥʬʝʨʝʥʮʠʡ, ʵʣʝʢʪʨʦʥʥʦʡ ʜʦʩʢʠ ʦʙʲʷʚʣʝʥʠʡ, ʦʙʝʩʧʝʯʝʥʠʷ 

ʩʝʢʨʝʪʥʦʩʪʠ ʧʝʨʝʜʘʚʘʝʤʦʡ ʠʥʬʦʨʤʘʮʠʠ ʚ ʨʘʟʣʠʯʥʳʭ ʛʣʦʙʘʣʴʥʳʭ ʩʝʪʷʭ ʕɺʄ 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʩʪʘʥʜʘʨʪʥʳʝ (ʚ ʵʪʠʭ ʩʝʪʷʭ) ʧʘʢʝʪʳ ʧʨʠʢʣʘʜʥʳʭ ʧʨʦʛʨʘʤʤ. 

ɺ ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʘ ʤʦʞʥʦ ʧʨʠʚʝʩʪʠ ʩʪʘʥʜʘʨʪʥʳʝ ʇʇʇ ʛʣʦʙʘʣʴʥʦʡ ʩʝʪʠ 

ʀʥʪʝʨʥʝʪ: 

- ʩʨʝʜʩʪʚʘ ʜʦʩʪʫʧʘ ʠ ʥʘʚʠʛʘʮʠʠ ï Netscape Navigator, Microsoft Internet, 

Explorer; 

- ʵʣʝʢʪʨʦʥʥʘʷ ʧʦʯʪʘ (Mail), ʥʘʧʨʠʤʝʨ Eudora. 

ɺ ʙʘʥʢʦʚʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʰʠʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʧʦʣʫʯʠʣʠ 

ʩʪʘʥʜʘʨʪʥʳʝ ʇʇʇ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʧʦʜʛʦʪʦʚʢʫ ʠ ʧʝʨʝʜʘʯʫ ʜʘʥʥʳʭ ʚ 

ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʩʝʪʷʭ SWIFT, Sprint, Reuters. 

ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʦʨʛʘʥʠʟʘʮʠʠ ʘʜʤʠʥʠʩʪʨʠʨʦʚʘʥʠʷ 

ʚʳʯʠʩʣʠʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ ʚ ʣʦʢʘʣʴʥʳʭ ʠ ʛʣʦʙʘʣʴʥʳʭ ʩʝʪʷʭ ʚ ʙʦʣʝʝ ʯʝʤ 

50% ʩʠʩʪʝʤ ʤʠʨʘ ʠʩʧʦʣʴʟʫʝʪʩʷ ʇʇʇ ʬʠʨʤʳ Bay Networks (ʉʐɸ), 

ʫʧʨʘʚʣʷʶʱʠʡ ʘʜʤʠʥʠʩʪʨʠʨʦʚʘʥʠʝʤ ʜʘʥʥʳʭ, ʢʦʤʤʫʪʘʪʦʨʘʤʠ, 

ʢʦʥʮʝʥʪʨʘʪʦʨʘʤʠ, ʤʘʨʰʨʫʪʠʟʘʪʦʨʘʤʠ, ʪʨʘʬʠʢʦʤ ʩʦʦʙʱʝʥʠʡ. 

ʀʪʘʢ, ʙʘʟʦʚʦʝ ʠ ʧʨʠʢʣʘʜʥʦʝ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʚ ʮʝʣʦʤ ʷʚʣʷʝʪʩʷ 

ʠʥʩʪʨʫʤʝʥʪʘʨʠʝʤ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʨʘʙʦʯʠʭ ʧʨʦʛʨʘʤʤ 

ʢʦʥʝʯʥʳʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʚ ʮʝʣʦʤ. 

ʂʨʦʤʝ ʪʦʛʦ, ʥʘ ʧʨʘʢʪʠʢʝ ʚʩʪʨʝʯʘʶʪʩʷ ʦʨʠʛʠʥʘʣʴʥʳʝ ʟʘʜʘʯʠ, ʢʦʪʦʨʳʝ 

ʥʝʣʴʟʷ ʨʝʰʠʪʴ ʠʤʝʶʱʠʤʠʩʷ ʧʨʠʢʣʘʜʥʳʤʠ ʧʨʦʛʨʘʤʤʥʳʤʠ ʧʨʦʜʫʢʪʘʤʠ ʣʠʙʦ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʇʇʇ. ʈʝʟʫʣʴʪʘʪʳ ʧʦʣʫʯʘʶʪʩʷ ʚ ʬʦʨʤʝ, ʥʝ ʫʜʦʚʣʝʪʚʦʨʷʶʱʝʡ 
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ʢʦʥʝʯʥʦʛʦ ʧʦʣʴʟʦʚʘʪʝʣʷ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʩ ʧʦʤʦʱʴʶ ʩʠʩʪʝʤ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʠʣʠ ʘʣʛʦʨʠʪʤʠʯʝʩʢʠʭ ʷʟʳʢʦʚ ʨʘʟʨʘʙʘʪʳʚʘʶʪʩʷ 

ʦʨʠʛʠʥʘʣʴʥʳʝ ʧʨʦʛʨʘʤʤʳ, ʫʯʠʪʳʚʘʶʱʠʝ ʪʨʝʙʦʚʘʥʠʷ ʠ ʫʩʣʦʚʠʷ ʨʝʰʝʥʠʷ 

ʟʘʜʘʯʠ. 

 

ʂʦʥʪʨʦʣʴʥʳʝ ʚʦʧʨʦʩʳ 
1. ɼʘʡʪʝ ʦʧʨʝʜʝʣʝʥʠʝ ʧʨʦʛʨʘʤʤʥʦʤʫ ʦʙʝʩʧʝʯʝʥʠʶ.  

2. ʇʝʨʝʯʠʩʣʠʪʝ ʦʩʥʦʚʥʳʝ ʬʫʥʢʮʠʠ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ. 

2. ʂʘʢʦʚʦ ʦʩʥʦʚʥʦʝ ʨʘʟʣʠʯʠʝ ʤʝʞʜʫ ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʦʡ ʠ 

ʧʨʠʣʦʞʝʥʠʷʤʠ?  

3. ʂʣʘʩʩʠʬʠʮʠʨʫʡʪʝ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ. 

4. ʆʙʲʷʩʥʠʪʝ, ʧʦʯʝʤʫ ʦʧʝʨʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ (OS) ʠʛʨʘʝʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚʦ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʤʝʞʜʫ ʧʦʣʴʟʦʚʘʪʝʣʷʤʠ ʠ ʢʦʤʧʴʶʪʝʨʥʦʡ ʩʠʩʪʝʤʦʡ. 

5. ʇʝʨʝʯʠʩʣʠʪʝ ʦʩʥʦʚʥʳʝ ʬʫʥʢʮʠʠ, ʢʦʪʦʨʳʝ ʚʳʧʦʣʥʷʝʪ ʆʉ.  

6. ɼʘʡʪʝ ʧʨʠʤʝʨʳ ʆʉ. 

7. ʆʙʲʷʩʥʠʪʝ ʟʥʘʯʝʥʠʝ ʪʝʨʤʠʥʦʚ ʠʥʢʘʧʩʫʣʷʮʠʠ ʠ ʘʙʩʪʨʘʢʮʠʠ ʠ ʠʭ 

ʚʘʞʥʦʩʪ ɹʚ ʩʪʨʫʢʪʫʨʝ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ. 

8. ʇʝʨʝʯʠʩʣʠʪʝ ʫʨʦʚʥʠ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ, ʢʦʪʦʨʳʝ ʩʦʩʪʘʚʣʷʶʪ 

ʢʦʤʧʴʶʪʝʨ, ʠ ʦʙʲʷʩʥʠʪʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʤʝʞʜʫ ʥʠʤʠ. 

9. ʆʙʲʷʩʥʠʪʝ ʨʦʣʴ BIOS ʚ ʨʘʙʦʪʝ ʢʦʤʧʴʶʪʝʨʥʦʡ ʩʠʩʪʝʤʳ. 

10. ʇʝʨʝʯʠʩʣʠʪʝ ʪʠʧʳ ʧʘʤʷʪʠ ʢʦʤʧʴʶʪʝʨʘ. 

11. ʆʙʲʷʩʥʠʪʝ ʨʦʣʴ MBR ʚ ʨʘʙʦʪʝ ʢʦʤʧʴʶʪʝʨʥʦʡ ʩʠʩʪʝʤʳ. 

12. ʆʙʲʷʩʥʠʪʝ ʨʦʣʴ POST ʚ ʨʘʙʦʪʝ ʢʦʤʧʴʶʪʝʨʥʦʡ ʩʠʩʪʝʤʳ. 

13. ʏʪʦ ʪʘʢʦʝ ʧʨʦʮʝʩʩ? ʏʪʦ ʚʢʣʶʯʘʝʪ ʧʨʦʮʝʩʩ? ʅʘʟʦʚʠʪʝ ʚʦʟʤʦʞʥʳʝ 

ʩʦʩʪʦʷʥʠʷ, ʚ ʢʦʪʦʨʳʭ ʤʦʞʝʪ ʥʘʭʦʜʠʪʴʩʷ ʧʨʦʮʝʩʩ. 

14. ʏʪʦ ʪʘʢʦʝ ʧʦʪʦʢ? ʇʦʯʝʤʫ ʧʦʣʝʟʥʳ ʧʦʪʦʢʠ?  

15. ʏʪʦ ʪʘʢʦʝ ʢʦʥʪʝʢʩʪʥʦʝ ʧʝʨʝʢʣʶʯʝʥʠʝ? ʂʘʢʠʝ ʜʝʡʩʪʚʠʷ ʚʳʧʦʣʥʷʶʪʩʷ 

ʧʨʦʮʝʩʩʦʨʦʤ ʚʦ ʚʨʝʤʷ ʢʦʥʪʝʢʩʪʥʦʛʦ ʧʝʨʝʢʣʶʯʝʥʠʷ? 

16. ʆʙʲʷʩʥʠʪʝ, ʯʪʦ ʧʨʦʠʩʭʦʜʠʪ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʚʳʪʝʩʥʷʶʱʝʡ 

ʤʥʦʛʦʟʘʜʘʯʥʦʩʪʠ ʠ ʢʘʢʦʡ ʵʬʬʝʢʪ ʦʥʘ ʦʢʘʟʳʚʘʝʪ ʥʘ ʧʦʣʴʟʦʚʘʪʝʣʷ. 

17. ʇʨʝʨʳʚʘʥʠʝ ʫʢʘʟʳʚʘʝʪ, ʯʪʦ ʧʦʪʦʢ ʥʝ ʚʳʧʦʣʥʷʝʪʩʷ ʠ ʜʦʣʞʝʥ ʧʦʵʪʦʤʫ 

ʩʦʧʨʦʚʦʞʜʘʪʴʩʷ ʨʘʟʨʳʚʦʤ. ʂʘʢ ʷʜʨʦ ʦʙʨʘʙʘʪʳʚʘʝʪ ʧʨʝʨʳʚʘʥʠʝ? 

18. ʂʘʢ ʨʘʙʦʪʘʝʪ ʚʠʨʪʫʘʣʴʥʘʷ ʧʘʤʷʪʴ, ʠʩʧʦʣʴʟʫʷ ʪʘʙʣʠʮʫ ʩʪʨʘʥʠʮ?  

19. ʂʘʢʦʚʘ ʦʩʥʦʚʥʘʷ ʮʝʣʴ ʚʠʨʪʫʘʣʴʥʦʡ ʧʘʤʷʪʠ? 

20. ʇʝʨʝʯʠʩʣʠʪʝ ʪʨʠ ʧʨʝʠʤʫʱʝʩʪʚʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʠʨʪʫʘʣʴʥʦʡ ʧʘʤʷʪʠ 

ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʧʨʦʛʨʘʤʤʳ. 
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ɻʃɸɺɸ 4. ʏɽʃʆɺɽʂʆ-ʂʆʄʇʔʖʊɽʈʅʆɽ ɺɿɸʀʄʆɼɽʁʉʊɺʀɽ 

 

ɺ ʜʘʥʥʦʡ ʛʣʘʚʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʧʨʘʢʪʠʯʝʩʢʠʡ ʘʩʧʝʢʪ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ 

ʯʝʣʦʚʝʢʘ ʩ ʨʘʟʥʦʛʦ ʨʦʜʘ ʫʩʪʨʦʡʩʪʚʘʤʠ, ʪʘʢ ʠʣʠ ʠʥʘʯʝ ʦʪʥʦʩʷʱʠʤʠʩʷ ʢ ʀʂʊ. 

ɼʘʥʥʳʝ ʫʩʪʨʦʡʩʪʚʘ ʚʢʣʶʯʘʶʪ ʚ ʩʝʙʷ ʚʩʝ ʚʠʜʳ ʘʧʧʘʨʘʪʥʳʭ ʫʩʪʨʦʡʩʪʚ ï 

ʢʦʤʧʴʶʪʝʨʳ, ʪʝʣʝʬʦʥʳ, ʧʣʘʥʰʝʪʥʳʝ ʢʦʤʧʴʶʪʝʨʳ, ʨʘʟʣʠʯʥʳʝ ʵʣʝʢʪʨʦʥʥʳʝ 

ʢʥʠʛʠ, ʯʘʩʳ, ʨʦʙʦʪʳ, ʩʤʘʨʪ-ʫʩʪʨʦʡʩʪʚʘ ʠ ʪ.ʜ. ʂʨʦʤʝ ʪʦʛʦ, ʦʙʲʝʢʪʦʤ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʪʘʥʦʚʠʪʩʷ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʜʘʥʥʳʭ ʫʩʪʨʦʡʩʪʚ ï 

ʦʧʝʨʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ, ʧʨʠʣʦʞʝʥʠʷ, ʩʨʝʜʩʪʚʘ ʤʦʥʠʪʦʨʠʥʛʘ ʠ ʢʦʥʪʨʦʣʷ. 

ʇʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʜʦʣʞʥʦ ʙʳʪʴ ʫʜʦʙʥʳʤ ʜʣʷ ʧʦʣʴʟʦʚʘʪʝʣʷ, ʪʘʢ 

ʢʘʢ ʦʥ ʥʝ ʦʙʷʟʘʥ ʙʳʪʴ ʵʢʩʧʝʨʪʦʤ ʚ ʢʦʤʧʴʶʪʝʨʥʳʭ ʥʘʫʢʘʭ, ʥʦ, ʪʝʤ ʥʝ ʤʝʥʝʝ, 

ʜʦʣʞʝʥ ʙʳʪʴ ʩʧʦʩʦʙʝʥ ʨʝʰʘʪʴ ʧʦʩʪʘʚʣʝʥʥʳʝ ʧʝʨʝʜ ʥʠʤ ʟʘʜʘʯʠ ʙʳʩʪʨʦ, ʣʝʛʢʦ 

ʠ ʥʝ ʟʘʤʝʯʘʷ ʪʝʭʥʠʯʝʩʢʠʭ ʘʩʧʝʢʪʦʚ ʨʘʙʦʪʳ ʩʠʩʪʝʤʳ.  

 

4.1 ʆʩʥʦʚʳ ʯʝʣʦʚʝʢʦ-ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ 

ʏʝʣʦʚʝʢʦ-ʢʦʤʧʴʶʪʝʨʥʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ (HCI) ï ʵʪʦ ʠʟʫʯʝʥʠʝ, 

ʧʣʘʥʠʨʦʚʘʥʠʝ ʠ ʨʘʟʨʘʙʦʪʢʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʤʝʞʜʫ ʣʶʜʴʤʠ (ʧʦʣʴʟʦʚʘʪʝʣʷʤʠ) 

ʠ ʢʦʤʧʴʶʪʝʨʘʤʠ. ɿʘʯʘʩʪʫʶ ʝʛʦ ʨʘʩʩʤʘʪʨʠʚʘʶʪ ʢʘʢ ʩʦʚʦʢʫʧʥʦʩʪʴ ʥʘʫʢʠ ʦ 

ʢʦʤʧʴʶʪʝʨʘʭ, ʙʠʭʝʚʠʦʨʠʟʤʘ, ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ ʜʨʫʛʠʭ ʦʙʣʘʩʪʝʡ 

ʠʩʩʣʝʜʦʚʘʥʠʷ. ɺʟʘʠʤʦʜʝʡʩʪʚʠʝ ʤʝʞʜʫ ʧʦʣʴʟʦʚʘʪʝʣʷʤʠ ʠ ʢʦʤʧʴʶʪʝʨʘʤʠ 

ʧʨʦʠʩʭʦʜʠʪ ʥʘ ʫʨʦʚʥʝ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʛʦ ʠʥʪʝʨʬʝʡʩʘ (ʠʣʠ ʧʨʦʩʪʦ 

ʠʥʪʝʨʬʝʡʩʘ), ʢʦʪʦʨʳʡ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʧʨʦʛʨʘʤʤʥʦʝ ʠ ʘʧʧʘʨʘʪʥʦʝ 

ʦʙʝʩʧʝʯʝʥʠʝ; ʥʘʧʨʠʤʝʨ, ʦʙʨʘʟʳ ʠʣʠ ʦʙʲʝʢʪʳ, ʦʪʦʙʨʘʞʘʝʤʳʝ ʥʘ ʵʢʨʘʥʘʭ 

ʜʠʩʧʣʝʝʚ, ʜʘʥʥʳʝ, ʧʦʣʫʯʝʥʥʳʝ ʦʪ ʧʦʣʴʟʦʚʘʪʝʣʷ ʧʦʩʨʝʜʩʪʚʦʤ ʘʧʧʘʨʘʪʥʳʭ 

ʫʩʪʨʦʡʩʪʚ ʚʚʦʜʘ (ʪʘʢʠʭ ʢʘʢ ʢʣʘʚʠʘʪʫʨʳ ʠ ʤʳʰʠ), ʠ ʜʨʫʛʠʝ ʩʧʦʩʦʙʳ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʧʦʣʴʟʦʚʘʪʝʣʷ ʩ ʢʨʫʧʥʳʤʠ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʤʠ ʩʠʩʪʝʤʘʤʠ, 

ʪʘʢʠʤʠ ʢʘʢ ʚʦʟʜʫʰʥʦʝ ʩʫʜʥʦ ʠ ʵʣʝʢʪʨʦʩʪʘʥʮʠʷ. 

ɽʱʝ ʦʜʥʦ ʦʧʨʝʜʝʣʝʥʠʝ: çʜʠʩʮʠʧʣʠʥʘ, ʟʘʥʠʤʘʶʱʘʷʩʷ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝʤ, 

ʦʮʝʥʢʦʡ ʠ ʦʩʫʱʝʩʪʚʣʝʥʠʝʤ ʨʘʙʦʪʳ ʠʥʪʝʨʘʢʪʠʚʥʳʭ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʩʠʩʪʝʤ 

ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʯʝʣʦʚʝʢʦʤ, ʘ ʪʘʢʞʝ ʠʟʫʯʝʥʠʝʤ ʧʨʦʠʩʭʦʜʷʱʠʭ ʧʨʦʮʝʩʩʦʚè 

- ʙʳʣʦ ʩʬʦʨʤʫʣʠʨʦʚʘʥʦ ʚ ʦʪʯʝʪʝ ʛʨʫʧʧʳ, ʦʪʚʝʪʩʪʚʝʥʥʦʡ ʟʘ ʨʘʟʨʘʙʦʪʢʫ 

ʨʝʢʦʤʝʥʜʘʮʠʡ ʢ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʧʨʦʛʨʘʤʤʝ ʚ ʦʙʣʘʩʪʠ ʯʝʣʦʚʝʢʦ-

ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ (ʘʚʛʫʩʪ, 1988). ɻʨʫʧʧʘ ʙʳʣʘ ʩʬʦʨʤʠʨʦʚʘʥʘ 

ʠʟ ʯʣʝʥʦʚ ʘʩʩʦʮʠʘʮʠʠ ʧʦ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʪʝʭʥʠʢʝ (ACM, Association for 

Computing Machinery). ACM ʠ IEEE Computer Society, ʢʨʫʧʥʝʡʰʠʝ ʥʘʫʯʥʦ-

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʝ ʩʦʦʙʱʝʩʪʚʘ ʩʧʝʮʠʘʣʠʩʪʦʚ ʧʦ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʪʝʭʥʠʢʝ, 

ʠʛʨʘʶʪ ʢʣʶʯʝʚʫʶ ʨʦʣʴ ʚ ʨʘʟʨʘʙʦʪʢʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʧʨʦʛʨʘʤʤ ʚ ʦʙʣʘʩʪʠ 

ʢʦʤʧʴʶʪʝʨʥʳʭ ʥʘʫʢ. ʇʦʩʣʝ ʵʪʦʛʦ ʦʪʯʝʪʘ ʤʦʜʫʣʴ HCI (ʯʝʣʦʚʝʢʦ-

ʢʦʤʧʴʶʪʝʨʥʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ) ʷʚʣʷʝʪʩʷ ʦʙʷʟʘʪʝʣʴʥʦʡ ʯʘʩʪʴʶ ʢʫʨʩʘ 

ʢʦʤʧʴʶʪʝʨʥʳʝ ʥʘʫʢʠ. 
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ʀʥʦʛʜʘ ʯʝʣʦʚʝʢʦ-ʢʦʤʧʴʶʪʝʨʥʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʥʘʟʳʚʘʶʪ ʯʝʣʦʚʝʢʦ-

ʤʘʰʠʥʥʳʤ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝʤ ʠʣʠ ʢʦʤʧʴʶʪʝʨʥʦ-ʯʝʣʦʚʝʯʝʩʢʠʤ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʝʤ. ɺ ʩʚʷʟʠ ʩ ʪʝʤ, ʯʪʦ ʯʝʣʦʚʝʢʦ-ʢʦʤʧʴʶʪʝʨʥʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ 

ʠʟʫʯʘʝʪʩʷ ʢʘʢ ʩ ʯʝʣʦʚʝʯʝʩʢʦʡ ʩʪʦʨʦʥʳ, ʪʘʢ ʠ ʩ ʢʦʤʧʴʶʪʝʨʥʦʡ, ʪʦ ʟʥʘʥʠʷ, 

ʧʦʣʫʯʝʥʥʳʝ ʚ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʦʧʠʨʘʶʪʩʷ ʢʘʢ ʥʘ ʯʝʣʦʚʝʯʝʩʢʠʡ ʬʘʢʪʦʨ, ʪʘʢ 

ʠ ʥʘ ʢʦʤʧʴʶʪʝʨʥʳʡ. ʉ ʢʦʤʧʴʶʪʝʨʥʦʡ ʩʪʦʨʦʥʳ ʚʘʞʥʳ ʪʝʭʥʦʣʦʛʠʠ 

ʢʦʤʧʴʶʪʝʨʥʦʡ ʛʨʘʬʠʢʠ, ʦʧʝʨʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ, ʷʟʳʢʦʚ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʠ 

ʩʨʝʜʳ ʨʘʟʨʘʙʦʪʢʠ. ʉ ʯʝʣʦʚʝʯʝʩʢʦʡ ʩʪʦʨʦʥʳ ï ʪʝʦʨʠʷ ʢʦʤʤʫʥʠʢʘʮʠʠ, 

ʛʨʘʬʠʯʝʩʢʦʝ ʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ, ʣʠʥʛʚʠʩʪʠʢʘ, ʩʦʮʠʦʣʦʛʠʷ, 

ʢʦʛʥʠʪʠʚʥʘʷ ʧʩʠʭʦʣʦʛʠʷ ʠ ʪʘʢʠʝ ʯʝʣʦʚʝʯʝʩʢʠʝ ʬʘʢʪʦʨʳ, ʢʘʢ ʫʜʦʚʣʝʪʚʦʨʝʥʠʝ 

ʧʦʣʴʟʦʚʘʪʝʣʝʡ. ʊʘʢʞʝ ʠʤʝʝʪ ʟʥʘʯʝʥʠʝ ʠʥʞʝʥʝʨʠʷ ʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ. 

ʇʦʵʪʦʤʫ ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ, ʨʘʟʨʘʙʦʪʢʝ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʫʩʪʨʦʡʩʪʚ ʠ 

ʧʨʦʛʨʘʤʤ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʬʠʟʠʢʫ, ʵʨʛʦʥʦʤʠʢʫ, ʵʢʦʣʦʛʠʶ, 

ʧʩʠʭʦʣʦʛʠʶ, ʭʠʤʠʶ, ʫʩʣʦʚʠʷ, ʧʨʠ ʢʦʪʦʨʳʭ ʧʨʦʠʩʭʦʜʷʪ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ, 

ʥʘʟʥʘʯʝʥʠʝ ʩʠʩʪʝʤ ʠ ʤʥʦʛʦʝ ʜʨʫʛʦʝ. 

ʏʝʣʦʚʝʢʦ-ʢʦʤʧʴʶʪʝʨʥʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ (ʏʂɺ) ï ʵʪʦ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʥʦʚʘʷ ʜʠʩʮʠʧʣʠʥʘ, ʢʦʪʦʨʘʷ ʜʠʥʘʤʠʯʝʩʢʠ ʨʘʟʚʠʚʘʝʪʩʷ ʧʦ ʤʝʨʝ ʪʦʛʦ, ʢʘʢ: 

- ʨʘʩʰʠʨʷʝʪʩʷ ʩʧʝʢʪʨ ʫʩʪʨʦʡʩʪʚ, ʠʟʦʙʨʝʪʘʝʤʳʭ ʯʝʣʦʚʝʯʝʩʪʚʦʤ; 

- ʨʘʩʰʠʨʷʝʪʩʷ ʦʙʣʘʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʠʥʪʝʨʘʢʪʠʚʥʳʭ ʫʩʪʨʦʡʩʪʚ; 

- ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʢʦʣʠʯʝʩʪʚʦ ʠ ʩʣʦʞʥʦʩʪʴ ʨʝʰʘʝʤʳʭ ʯʝʣʦʚʝʢʦʤ ʟʘʜʘʯ; 

- ʫʚʝʣʠʯʠʚʘʶʪʩʷ ʟʥʘʥʠʷ ʦ ʧʨʠʨʦʜʝ ʠ ʧʩʠʭʦʣʦʛʠʠ ʩʘʤʦʛʦ ʯʝʣʦʚʝʢʘ. 

ɻʣʘʚʥʘʷ ʮʝʣʴ ʏʂɺ ï ʵʪʦ ʧʦʥʷʪʴ ʧʦʣʴʟʦʚʘʪʝʣʷ, ʝʛʦ ʤʦʪʠʚʘʮʠʶ ʠ 

ʨʝʰʘʝʤʳʝ ʠʤ ʟʘʜʘʯʠ. ʈʝʰʘʶʱʫʶ ʨʦʣʴ ʟʜʝʩʴ ʠʛʨʘʝʪ ʣʦʛʠʢʘ ʚʦʩʧʨʠʷʪʠʷ 

ʧʨʦʛʨʘʤʤ ʠ ʫʩʪʨʦʡʩʪʚ, ʪʘʢ ʢʘʢ ʧʦʨʦʡ ʚʦʩʧʨʠʷʪʠʝʤ ʥʝʣʴʟʷ ʫʧʨʘʚʣʷʪʴ 

ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʣʦʛʠʢʦʡ ʠ ʨʘʩʩʫʜʢʦʤ. ɺʦʩʧʨʠʷʪʠʶ ʧʨʠʩʫʱʠ ʪʘʢʠʝ ʢʘʯʝʩʪʚʘ, 

ʢʘʢ ʨʘʩʧʣʳʚʯʘʪʦʩʪʴ, ʩʫʙʲʝʢʪʠʚʥʦʩʪʴ ʠ ʧʝʨʝʤʝʥʯʠʚʦʩʪʴ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ 

ʚʦʩʧʨʠʷʪʠʝ ʨʘʥʝʝ ʙʳʣʦ ʯʝʪʢʦ ʨʘʟʛʨʘʥʠʯʝʥʦ ʩ ʣʦʛʠʢʦʡ ʠ ʨʘʩʩʫʜʢʦʤ. ʇʝʨʚʦʝ 

ʙʳʣʦ ʧʨʝʨʦʛʘʪʠʚʦʡ ʧʨʦʬʝʩʩʠʦʥʘʣʦʚ ʚ ʪʚʦʨʯʝʩʢʦʡ ʦʙʣʘʩʪʠ (ʪʝʘʪʨ, ʧʦʵʟʠʷ, 

ʞʠʚʦʧʠʩʴ, ʤʫʟʳʢʘ, ʪʘʥʮʳ). ɺʪʦʨʦʝ ʷʚʣʷʣʦʩʴ ʠʥʩʪʨʫʤʝʥʪʦʤ ʣʶʜʝʡ ʥʘʫʢʠ 

(ʬʠʟʠʢʘ, ʤʘʪʝʤʘʪʠʢʘ, ʵʢʦʥʦʤʠʢʘ, ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʫʧʨʘʚʣʝʥʠʝ). ʊʝʤ ʥʝ ʤʝʥʝʝ, 

ʫ ʚʦʩʧʨʠʷʪʠʷ ʝʩʪʴ ʩʦʙʩʪʚʝʥʥʘʷ ʣʦʛʠʢʘ ʠ ʤʝʭʘʥʠʢʘ ï ʥʝʚʨʦʣʦʛʠʯʝʩʢʘʷ ʦʩʥʦʚʘ, 

ʢ ʧʦʥʠʤʘʥʠʶ ʢʦʪʦʨʦʡ ʤʳ ʧʦʩʪʝʧʝʥʥʦ ʧʨʠʙʣʠʞʘʝʤʩʷ. 

ʉʦʚʨʝʤʝʥʥʳʝ ʢʦʤʧʴʶʪʝʨʳ ʧʨʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʤ ʧʨʦʛʨʘʤʤʥʦʤ 

ʦʙʝʩʧʝʯʝʥʠʠ ʩʧʦʩʦʙʥʳ ʚʳʧʦʣʥʷʪʴ ʙʦʣʴʰʫʶ ʯʘʩʪʴ ʣʦʛʠʯʝʩʢʠʭ ʦʧʝʨʘʮʠʡ, 

ʦʙʨʘʙʦʪʢʫ ʠ ʘʥʘʣʠʟ ʜʘʥʥʳʭ, ʥʝʦʙʭʦʜʠʤʳʝ ʧʨʠ ʨʝʰʝʥʠʠ ʤʥʦʛʠʭ ʟʘʜʘʯ ʠ 

ʧʨʠʥʷʪʠʠ ʨʝʰʝʥʠʡ. ʊʦ, ʩ ʢʘʢʠʤʠ ʠʩʭʦʜʥʳʤʠ ʜʘʥʥʳʤʠ ʠ ʧʘʨʘʤʝʪʨʘʤʠ ʙʫʜʝʪ 

ʠʤʝʪʴ ʜʝʣʦ ʢʦʤʧʴʶʪʝʨ, ʮʝʣʠʢʦʤ ʟʘʚʠʩʠʪ ʦʪ ʪʦʛʦ, ʯʪʦ ʤʳ ʚ ʵʪʦʪ ʢʦʤʧʴʶʪʝʨ 

ʟʘʛʨʫʞʘʝʤ. ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʜʘʥʥʳʡ ʧʨʦʮʝʩʩ ʟʘʚʠʩʠʪ ʦʪ ʥʘʰʝʛʦ ʚʦʩʧʨʠʷʪʠʷ, 

ʚʳʙʦʨʘ ʠ ʪʝʭʥʠʯʝʩʢʦʡ ʢʦʤʧʝʪʝʥʮʠʠ. ʂʘʢʠʤ ʙʳ ʤʦʱʥʳʤ ʥʝ ʙʳʣ ʢʦʤʧʴʶʪʝʨ, 

ʢʘʢʠʤʠ ʙʳ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʤʠ ʥʝ ʙʳʣʠ ʧʨʦʛʨʘʤʤʳ, ʨʝʟʫʣʴʪʘʪʳ ʠʭ ʨʘʙʦʪʳ ʥʝ 

ʙʫʜʫʪ ʣʫʯʰʝ, ʯʝʤ ʥʘʯʘʣʴʥʳʝ ʜʘʥʥʳʝ, ʢʦʪʦʨʳʤʠ ʢʦʤʧʴʶʪʝʨ ʦʧʝʨʠʨʦʚʘʣ. 

ɼʘʥʥʦʝ ʫʪʚʝʨʞʜʝʥʠʝ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʥʝʨʘʚʝʥʩʪʚʦʤ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ ʠʟ 

ʪʝʦʨʠʠ ʠʥʬʦʨʤʘʮʠʠ.  
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ɽʩʣʠ ὢᴼὣᴼὤ, ʪʦʛʜʘ IὢȠὣ ὍὢȠὤ, ʛʜʝ X, Y ʠ Z ï ʵʪʦ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʝ ʩʦʩʪʦʷʥʠʷ ʩʨʝʜʳ, ʢʦʪʦʨʳʝ ʫʩʣʦʚʥʦ ʥʝ ʟʘʚʠʩʷʪ ʜʨʫʛ ʦʪ 

ʜʨʫʛʘ, ʘ ὍὢȠὣ ï ʵʪʦ ʧʦʣʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʠʥʬʦʨʤʘʮʠʠ, ʢʦʪʦʨʫʶ Y ʩʦʦʙʱʘʝʪ ʦʙ 

X. 

ʕʪʦ ʥʝʨʘʚʝʥʩʪʚʦ ʤʦʞʥʦ ʠʥʪʝʨʧʨʝʪʠʨʦʚʘʪʴ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: ʝʩʣʠ 

ʨʘʩʩʤʘʪʨʠʚʘʪʴ Z ʢʘʢ ʨʝʟʫʣʴʪʘʪ ʥʝʢʦʝʡ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ Y, ʪʦ ʝʩʪʴ, ὤ 
 Ὢὣ ʜʣʷ ʢʘʢʦʡ-ʪʦ ʦʧʨʝʜʝʣʝʥʥʦʡ ʠʣʠ ʩʣʫʯʘʡʥʦʡ ʬʫʥʢʮʠʠ, ʪʦʛʜʘ ʥʝ 

ʩʫʱʝʩʪʚʫʝʪ ʢʘʢʦʡ-ʣʠʙʦ ʜʨʫʛʦʡ ʬʫʥʢʮʠʠ, ʢʦʪʦʨʘʷ ʤʦʞʝʪ ʫʚʝʣʠʯʠʪʴ 

ʢʦʣʠʯʝʩʪʚʦ ʠʥʬʦʨʤʘʮʠʠ, ʢʦʪʦʨʫʶ Y ʩʦʦʙʱʘʝʪ ʦʙ X. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʝʚʘʞʥʦ 

ʢʘʢ ʤʳ ʦʙʨʘʙʘʪʳʚʘʝʤ ʜʘʥʥʳʝ, ʤʳ ʥʝ ʧʦʣʫʯʠʤ ʙʦʣʴʰʝ ʠʥʬʦʨʤʘʮʠʠ, ʯʝʤ 

ʩʦʜʝʨʞʘʣʦʩʴ ʚ ʥʠʭ ʠʟʥʘʯʘʣʴʥʦ. 

ɼʣʷ ʧʨʠʤʝʨʘ ʚʦʟʴʤʝʤ ʵʢʦʥʦʤʠʯʝʩʢʫʶ ʤʦʜʝʣʴ. ɽʝ ʮʝʥʥʦʩʪʴ ʩʦʩʪʦʠʪ ʚ 

ʧʨʘʚʠʣʴʥʦʩʪʠ ʧʦʜʙʦʨʘ ʩʦʩʪʘʚʣʷʶʱʠʭ ʢʦʤʧʦʥʝʥʪʦʚ ʠ ʩʚʷʟʝʡ ʤʝʞʜʫ ʥʠʤʠ. ɺʩʝ 

ʧʝʨʝʯʠʩʣʝʥʥʦʝ ʷʚʣʷʝʪʩʷ ʧʨʝʜʤʝʪʦʤ ʚʦʩʧʨʠʷʪʠʷ ʠ ʠʟʤʝʨʝʥʠʷ, ʥʘ ʦʩʥʦʚʝ 

ʢʦʪʦʨʦʛʦ ʦʩʫʱʝʩʪʚʣʷʣʩʷ ʦʪʙʦʨ. ɽʩʣʠ ʢʦʤʧʴʶʪʝʨ ʙʫʜʝʪ ʦʙʨʘʙʘʪʳʚʘʪʴ ʜʘʥʥʳʝ, 

ʦʩʥʦʚʘʥʥʳʝ ʥʘ ʥʘʰʝʤ ʣʦʞʥʦʤ ʚʦʩʧʨʠʷʪʠʠ, ʪʦ ʨʝʟʫʣʴʪʘʪʳ ʤʦʛʫʪ ʙʳʪʴ ʦʧʘʩʥʳ. 

 

ʀʩʪʦʨʠʷ ʨʘʟʚʠʪʠʷ ʯʝʣʦʚʝʢʦ-ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ 

ʀʜʝʠ ʩʦʟʜʘʥʠʷ ʮʠʬʨʦʚʳʭ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʤʘʰʠʥ (ʎɺʄ) ʧʦʷʚʠʣʠʩʴ ʚ 

ʢʦʥʮʝ XVIII ʠ ʥʘʯʘʣʝ XIX ʚʝʢʦʚ, ʥʦ ʩʘʤʠ ʢʦʤʧʴʶʪʝʨʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʩʪʘʣʠ 

ʜʦʩʪʫʧʥʳ ʚ ʩʝʨʝʜʠʥʝ XX ʚʝʢʘ. ʇʝʨʚʳʝ ʵʣʝʢʪʨʦʥʥʦ-ʚʳʯʠʩʣʠʪʝʣʴʥʳʝ ʤʘʰʠʥʳ 

(ʕɺʄ) ʧʨʝʜʥʘʟʥʘʯʘʣʠʩʴ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʪʨʫʜʦʝʤʢʠʭ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ 

ʨʘʩʯʝʪʦʚ ʩ ʧʨʠʚʣʝʯʝʥʠʝʤ ʫʟʢʠʭ ʩʧʝʮʠʘʣʠʩʪʦʚ.  

ɺʚʦʜ ʧʨʦʛʨʘʤʤʳ ʜʣʷ ʧʝʨʚʦʡ ʕɺʄ ENIAC (1943 ʛ.) ʚʳʧʦʣʥʷʣʩʷ ʩ 

ʧʦʤʦʱʴʶ ʧʝʨʝʢʣʶʯʘʪʝʣʝʡ ʠ ʛʠʙʢʠʭ ʢʘʙʝʣʝʡ ʩʦ ʰʪʝʢʝʨʘʤʠ, ʚʩʪʘʚʣʷʝʤʳʤʠ ʚ 

ʥʫʞʥʳʝ ʨʘʟʲʝʤʳ (ʈʠʩ. 4.1). 

 
 

ʈʠʩʫʥʦʢ 4.1 - ɺʟʘʠʤʦʜʝʡʩʪʚʠʝ ʯʝʣʦʚʝʢʘ ʠ ʕɺʄ ENIAC (ʠʟ ʘʨʭʠʚʦʚ 

IBM)  
 

ɺ 1945 ʛ. ʜʣʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʕɺʄ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʧʝʨʬʦʣʝʥʪʳ ʩ 

ʥʘʥʝʩʝʥʥʦʡ ʥʘ ʥʠʭ ʧʨʦʛʨʘʤʤʦʡ. ɼʦʣʛʠʝ ʛʦʜʳ ʚ ʢʘʯʝʩʪʚʝ ʥʦʩʠʪʝʣʝʡ 
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ʠʥʬʦʨʤʘʮʠʠ (ʜʣʷ ʭʨʘʥʝʥʠʷ ʧʨʦʛʨʘʤʤ ʠ ʚʚʦʜʘ ʠʭ ʚ ʕɺʄ) ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ 

ʧʝʨʬʦʣʝʥʪʳ ʠ ʧʝʨʬʦʢʘʨʪʳ (ʈʠʩ. 4.2). 

 

ʈʠʩʫʥʦʢ 4.2 - ʇʝʨʬʦʢʘʨʪʘ ʠ ʧʝʨʬʦʣʝʥʪʘ 
 

ɸʤʝʨʠʢʘʥʩʢʠʡ ʫʯʝʥʳʡ ʚ ʩʬʝʨʝ IT ɼʞ.ʂ.ʈ. ʃʠʢʣʘʡʜʝʨ (J.R. Licklider), 

ʞʠʚʰʠʡ ʚ 1915-1990 ʛʛ., ʚ 1960 ʛʦʜʫ ʚʳʜʚʠʥʫʣ ʠʜʝʶ ʦʙʲʝʜʠʥʝʥʠʷ 

ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʠ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʪʝʭʥʠʢʠ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ 

ʠʥʬʦʨʤʘʮʠʝʡ. ʆʛʨʦʤʝʥ ʪʘʢʞʝ ʝʛʦ ʚʢʣʘʜ ʚ ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʩʦʚʨʝʤʝʥʥʦʛʦ 

ʀʥʪʝʨʥʝʪʘ. ʆʥ ʩʦʩʪʦʠʪ ʠʟ ʠʜʝʡ ʠ ʧʨʠʥʮʠʧʦʚ, ʘ ʥʝ ʠʟ ʪʝʭʥʦʣʦʛʠʡ ʠ 

ʠʟʦʙʨʝʪʝʥʠʡ. ɺʝʣʠʢʠʡ ʫʯʝʥʳʡ ʧʨʝʜʚʠʜʝʣ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʦʙʲʝʜʠʥʝʥʠʷ ʚ ʩʝʪʴ 

ʢʦʤʧʴʶʪʝʨʦʚ, ʠʤʝʶʱʠʭ ʧʨʦʩʪʳʝ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʝ ʠʥʪʝʨʬʝʡʩʳ. ɽʛʦ ʠʜʝʠ 

ʧʨʝʜʚʦʩʭʠʪʠʣʠ ʢʦʤʧʴʶʪʝʨʥʫʶ ʛʨʘʬʠʢʫ, ʠʥʪʝʨʬʝʡʩʳ, ʨʘʙʦʪʘʶʱʠʝ ʧʦ 

ʧʨʠʥʮʠʧʫ ʫʢʘʟʘʥʠʷ ʠ ʚʳʙʦʨʘ (point-and-click), ʮʠʬʨʦʚʳʝ ʙʠʙʣʠʦʪʝʢʠ, 

ʵʣʝʢʪʨʦʥʥʫʶ ʢʦʤʤʝʨʮʠʶ (e-commerce), ʜʠʩʪʘʥʮʠʦʥʥʦʝ ʙʘʥʢʦʚʩʢʦʝ 

ʦʙʩʣʫʞʠʚʘʥʠʝ (online banking), ʘ ʪʘʢʞʝ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ, 

ʨʘʟʤʝʱʘʝʤʦʝ ʚ ʩʝʪʠ.  

ʆʥ ʧʨʝʜʣʦʞʠʣ ʧʨʦʤʝʞʫʪʦʯʥʳʝ ʮʝʣʠ, ʜʦʩʪʠʞʝʥʠʝ ʢʦʪʦʨʳʭ ʧʨʝʜʧʦʣʘʛʘʝʪ 

ʨʝʘʣʠʟʘʮʠʶ ʜʘʥʥʦʡ ʠʜʝʠ. 

ɹʣʠʞʘʡʰʠʝ ʮʝʣʠ: 

- ʨʘʟʜʝʣʝʥʠʝ ʚʨʝʤʝʥʠ ʢʦʤʧʴʶʪʝʨʘ ʤʝʞʜʫ ʧʦʣʴʟʦʚʘʪʝʣʷʤʠ; 

- ʵʣʝʢʪʨʦʥʥʳʡ ʚʚʦʜ/ʚʳʚʦʜ ʩʠʤʚʦʣʴʥʦʡ ʠ ʛʨʘʬʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ; 

- ʠʥʪʝʨʘʢʪʠʚʥʳʝ ʩʠʩʪʝʤʳ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʠ 
ʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ; 

- ʢʨʫʧʥʦʤʘʩʰʪʘʙʥʳʝ ʩʠʩʪʝʤʳ ʭʨʘʥʝʥʠʷ ʠ ʧʦʠʩʢʘ ʠʥʬʦʨʤʘʮʠʠ. 

ʉʨʝʜʥʝʩʨʦʯʥʳʝ ʮʝʣʠ: 

- ʢʦʦʨʜʠʥʘʮʠʷ ʦʙʲʝʜʠʥʝʥʠʷ ʨʘʟʨʘʙʦʪʯʠʢʦʚ ʜʣʷ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʙʦʣʴʰʠʭ ʩʠʩʪʝʤ; 

- ʩʧʦʩʦʙʥʦʩʪʴ ʕɺʄ ʨʘʩʧʦʟʥʘʚʘʪʴ ʨʝʯʴ ʦʧʝʨʘʪʦʨʘ; 

- ʩʧʦʩʦʙʥʦʩʪʴ ʕɺʄ ʨʘʩʧʦʟʥʘʚʘʪʴ ʨʫʢʦʧʠʩʥʳʝ ʪʝʢʩʪʳ; 
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- ʚʦʟʤʦʞʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʚʝʪʦʚʦʛʦ ʧʝʨʘ, ʚ ʢʘʯʝʩʪʚʝ ʫʩʪʨʦʡʩʪʚʘ ʚʚʦʜʘ 
ʢʦʦʨʜʠʥʘʪ ʠ ʫʢʘʟʢʠ (ʩʚʝʪʦʚʦʝ ʧʝʨʦ ï ʩʚʝʪʦʯʫʚʩʪʚʠʪʝʣʴʥʦʝ ʫʩʪʨʦʡʩʪʚʦ, 

ʧʦʟʚʦʣʷʶʱʝʝ ʚʳʙʨʘʪʴ ʪʦʯʢʫ ʵʢʨʘʥʘ ʜʠʩʧʣʝʷ, ʫʢʘʟʳʚʘʷ ʥʘ ʥʝʝ). 

ɼʦʣʛʦʩʨʦʯʥʳʝ ʮʝʣʠ: 

- ʧʦʥʠʤʘʥʠʝ ʕɺʄ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʷʟʳʢʘ; 

- ʩʧʦʩʦʙʥʦʩʪʴ ʕɺʄ ʨʘʩʧʦʟʥʘʚʘʪʴ ʨʝʯʴ ʧʨʦʠʟʚʦʣʴʥʦʛʦ ʧʦʣʴʟʦʚʘʪʝʣʷ; 

- ʵʚʨʠʩʪʠʯʝʩʢʦʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ, ʪ.ʝ. çʠʥʪʝʣʣʝʢʪʫʘʣʠʟʘʮʠʷè ʨʘʙʦʪʳ 
ʧʨʦʛʨʘʤʤʳ ʧʫʪʝʤ ʧʨʠʜʘʥʠʷ ʝʡ ʙʦʣʴʰʝʡ ʛʠʙʢʦʩʪʠ ʠ ʵʚʨʠʩʪʠʯʥʦʩʪʠ 

ʤʳʰʣʝʥʠʷ. 

ʇʨʦʮʝʩʩ ʨʘʟʚʠʪʠʷ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʪʝʭʥʠʢʠ, ʢʘʢ ʧʦʢʘʟʘʣʘ ʠʩʪʦʨʠʷ, 

ʩʦʦʪʚʝʪʩʪʚʦʚʘʣ ʮʝʣʷʤ ɼʞ.ʂ.ʈ. ʃʠʢʣʘʡʜʝʨʘ. ɺ ʩʝʨʝʜʠʥʝ 60-ʭ ʛʦʜʦʚ ʧʦʷʚʠʣʠʩʴ 

ʧʝʨʚʳʝ ʚʳʯʠʩʣʠʪʝʣʴʥʳʝ ʩʠʩʪʝʤʳ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʣʠ ʩʦʚʤʝʩʪʥʫʶ ʨʘʙʦʪʫ 

ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʧʦʣʴʟʦʚʘʪʝʣʝʡ. ʋ ʢʘʞʜʦʛʦ ʠʟ ʥʠʭ ʙʳʣ ʜʦʩʪʫʧ ʢ 

ʠʥʜʠʚʠʜʫʘʣʴʥʦʤʫ ʪʝʨʤʠʥʘʣʫ, ʧʦʟʚʦʣʷʶʱʝʤʫ ʚʟʘʠʤʦʜʝʡʩʪʚʦʚʘʪʴ ʩ ʩʠʩʪʝʤʦʡ 

ʚ ʠʥʪʝʨʘʢʪʠʚʥʦʤ ʨʝʞʠʤʝ. 

ʇʝʨʚʳʡ ʠʜʝʦʣʦʛ ʠʥʪʝʨʥʝʪʘ, ʘʤʝʨʠʢʘʥʩʢʠʡ ʫʯʝʥʳʡ ʚ ʦʙʣʘʩʪʠ 

ʠʥʬʦʨʤʘʪʠʢʠ ɸʡʚʝʥ ʉʘʟʝʨʣʝʥʜ (Ivan Sutherland), ʚ 1963 ʛʦʜʫ ʨʘʟʨʘʙʦʪʘʣ 

SketchPad ï ʛʨʘʬʠʯʝʩʢʠʡ ʢʦʤʧʣʝʢʩ, ʧʨʦʦʙʨʘʟ ʙʫʜʫʱʠʭ ʉɸʇʈ, ʦʢʘʟʘʚʰʠʡ 

ʦʛʨʦʤʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʙʘʟʦʚʳʭ ʧʨʠʥʮʠʧʦʚ ʛʨʘʬʠʯʝʩʢʠʭ 

ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʭ ʠʥʪʝʨʬʝʡʩʦʚ. ʆʩʥʦʚʥʦʡ ʝʛʦ ʠʜʝʝʡ ʷʚʣʷʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʦʙʲʝʢʪʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʡ ʤʦʜʝʣʠ, ʛʜʝ ʣʶʙʦʡ ʥʘʨʠʩʦʚʘʥʥʳʡ ʵʣʝʤʝʥʪ 

ʧʨʝʜʩʪʘʚʣʷʣʩʷ n-ʢʦʤʧʦʥʝʥʪʥʦʡ ʩʪʨʫʢʪʫʨʦʡ, ʝʛʦ ʤʦʞʥʦ ʙʳʣʦ ʢʦʧʠʨʦʚʘʪʴ, 

ʧʝʨʝʤʝʱʘʪʴ, ʧʦʚʦʨʘʯʠʚʘʪʴ ʠʣʠ ʤʘʩʰʪʘʙʠʨʦʚʘʪʴ, ʩʦʭʨʘʥʷʷ ʦʩʥʦʚʥʳʝ 

ʩʚʦʡʩʪʚʘ. ɺʧʝʨʚʳʝ ʙʳʣʠ ʨʝʘʣʠʟʦʚʘʥʳ ʘʣʛʦʨʠʪʤ ʧʨʦʨʠʩʦʚʢʠ ʦʢʦʥ ʠ ʘʣʛʦʨʠʪʤ 

ʦʙʨʝʟʢʠ.  

ʇʠʦʥʝʨʦʤ ʯʝʣʦʚʝʢʦ-ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʠ ʠʟʦʙʨʝʪʘʪʝʣʝʤ 

ʤʘʥʠʧʫʣʷʪʦʨʘ ʤʳʰʠ ʩʪʘʣ ʘʤʝʨʠʢʘʥʩʢʠʡ ʫʯʝʥʳʡ ɼʫʛʣʘʩ ʕʥʛʝʣʴʙʘʨʪ (Douglas 

C. Engelbart), ʞʠʚʰʠʡ ʚ 1925-2013 ʛʦʜʘʭ. ʇʦʜ ʝʛʦ ʨʫʢʦʚʦʜʩʪʚʦʤ ʚ ʩʝʨʝʜʠʥʝ 

60-ʭ ʛʦʜʦʚ ʙʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ ʩʨʝʜʘ oN-LineSystem, ʩ ʥʦʚʦʡ ʦʧʝʨʘʮʠʦʥʥʦʡ 

ʩʠʩʪʝʤʦʡ, ʵʣʝʢʪʨʦʥʥʦʡ ʧʦʯʪʦʡ, ʧʦʟʚʦʣʷʶʱʝʡ ʨʘʟʜʝʣʷʪʴ ʵʢʨʘʥʳ 

ʪʝʣʝʢʦʥʬʝʨʝʥʮʠʡ ʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʠʩʪʝʤʫ ʢʦʥʪʝʢʩʪʥʦʡ ʧʦʤʦʱʠ. ɺʧʝʨʚʳʝ ʙʳʣ 

ʧʨʝʜʩʪʘʚʣʝʥ ʧʨʦʪʦʪʠʧ WIMP-ʠʥʪʝʨʬʝʡʩʘ, ʠʩʧʦʣʴʟʫʶʱʝʛʦ ʧʦʥʷʪʠʷ ʦʢʦʥ 

(windows), ʧʠʢʪʦʛʨʘʤʤ (icons), ʤʝʥʶ (menus) ʠ ʫʢʘʟʘʪʝʣʝʡ (pointers), 

ʷʚʣʷʶʱʠʭʩʷ ʢʣʶʯʝʚʳʤʠ ʠ ʜʣʷ ʩʦʚʨʝʤʝʥʥʳʭ ʧʨʠʢʣʘʜʥʳʭ ʧʨʦʛʨʘʤʤ ʠ ʩʨʝʜ. 

ɼʣʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ WIMP-ʠʥʪʝʨʬʝʡʩʦʤ ʚʦʟʥʠʢʣʘ ʧʦʪʨʝʙʥʦʩʪʴ ʚ 

ʠʟʦʙʨʝʪʝʥʠʠ ʤʳʰʠ (ʈʠʩ. 4.3).  
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ʈʠʩʫʥʦʢ 4.3 - ʇʝʨʚʘʷ ʢʦʤʧʴʶʪʝʨʥʘʷ ʤʳʰʴ (1964 ʛʦʜ) 
 

ʇʨʠʥʮʠʧʳ ʩʦʟʜʘʥʠʷ ʧʝʨʩʦʥʘʣʴʥʦʛʦ ʢʦʤʧʴʶʪʝʨʘ ʧʦʣʫʯʠʣʠ 

ʪʝʦʨʝʪʠʯʝʩʢʫʶ ʨʘʟʨʘʙʦʪʢʫ ʚ 1969 ʛʦʜʫ ʘʤʝʨʠʢʘʥʩʢʠʤ ʤʘʪʝʤʘʪʠʢʦʤ ɸʣʘʥʦʤ 

ʂʝʡʥʦʤ. ʉ 1971 ʛʦʜʘ ʦʥ ʟʘʥʠʤʘʣʩʷ ʪʝʦʨʝʪʠʯʝʩʢʦʡ ʨʘʟʨʘʙʦʪʢʦʡ ʧʨʦʪʦʪʠʧʘ 

ʧʝʨʩʦʥʘʣʴʥʦʛʦ ʢʦʤʧʴʶʪʝʨʘ, ʥʘʟʚʘʥʥʦʛʦ ʠʤ Dynabook, ʚ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʤ 

ʮʝʥʪʨʝ ʬʠʨʤʳ Xerox ʚ ʇʘʣʦ-ɸʣʴʪʦ (Palo Alto Research Center, PARC).  

ʂʦʥʮʝʧʮʠʷ Dynabook ʦʧʠʩʳʚʘʣʘ ʪʦ, ʯʪʦ ʩʝʡʯʘʩ ʠʟʚʝʩʪʥʦ ʢʘʢ ʥʦʫʪʙʫʢ, 

ʠʣʠ ʧʣʘʥʰʝʪʥʳʡ ʇʂ. ɼʣʷ Dynabook ʙʳʣ ʩʧʨʦʝʢʪʠʨʦʚʘʥ ʠ ʩʤʦʜʝʣʠʨʦʚʘʥ 

ʛʨʘʬʠʯʝʩʢʠʡ ʠʥʪʝʨʬʝʡʩ Star GUI. ʉʦʛʣʘʩʥʦ ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʪʝʦʨʠʠ ʦʜʥʠʤ ʠʟ 

ʦʩʥʦʚʥʳʭ ʧʨʠʥʮʠʧʦʚ ʫʧʨʘʚʣʝʥʠʷ ʥʦʚʳʤ ʢʦʤʧʴʶʪʝʨʦʤ ʜʦʣʞʝʥ ʙʳʣ ʩʪʘʪʴ ʥʝ 

ʚʚʦʜ ʢʦʤʘʥʜ ʩ ʢʣʘʚʠʘʪʫʨʳ, ʘ ʚʳʙʦʨ ʠʭ ʩ ʧʦʤʦʱʴʶ ʤʳʰʠ ʠʟ ʧʨʝʜʣʘʛʘʝʤʦʛʦ 

ʤʝʥʶ. ɻʨʘʬʠʯʝʩʢʠʡ ʠʥʪʝʨʬʝʡʩ Star ʩʪʘʣ ʧʨʦʪʦʪʠʧʦʤ ʠʥʪʝʨʬʝʡʩʘ Macintosh. 

ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʛʨʘʬʠʯʝʩʢʠʡ ʠʥʪʝʨʬʝʡʩ ʙʳʣ ʦʧʠʩʘʥ ʝʱʝ ʚ ʥʘʯʘʣʝ 

70-ʭ ʛʦʜʦʚ, ʘ ʠʜʝʠ ʧʦʷʚʠʣʠʩʴ ʝʱʝ ʨʘʥʴʰʝ, ʚ ʨʝʘʣʴʥʦʩʪʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ 

ʧʦʣʴʟʦʚʘʪʝʣʷ ʩ ʕɺʄ ʦʙʝʩʧʝʯʠʚʘʣʦʩʴ ʟʘ ʩʯʝʪ ʪʘʢ ʥʘʟʳʚʘʝʤʦʛʦ ʠʥʪʝʨʬʝʡʩʘ 

ʢʦʤʘʥʜʥʦʡ ʩʪʨʦʢʠ (CLI, Command Line Interface). ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ CLI 

ʧʦʣʴʟʦʚʘʪʝʣʴ ʜʦʣʞʝʥ ʙʳʣ ʪʦʯʥʦ ʟʥʘʪʴ, ʢʘʢʘʷ ʢʦʤʘʥʜʘ ʧʨʠʚʝʜʝʪ ʢ 

ʚʳʧʦʣʥʝʥʠʶ ʥʫʞʥʳʭ ʝʤʫ ʜʝʡʩʪʚʠʡ ʠ ʧʨʘʚʠʣʴʥʦ ʚʚʝʩʪʠ ʝʝ ʚ ʢʦʤʘʥʜʥʫʶ 

ʩʪʨʦʢʫ.  

 

4.2 ʕʨʛʦʥʦʤʠʢʘ ʨʘʙʦʯʝʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ 

ʈʝʟʢʠʡ ʨʦʩʪ ʯʠʩʣʘ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʧʦʢʘʟʳʚʘʝʪ ʚʩʝ 

ʚʦʟʨʘʩʪʘʶʱʫʶ ʟʥʘʯʠʤʦʩʪʴ ʧʨʦʙʣʝʤʳ ʧʨʘʚʠʣʴʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʨʘʙʦʯʝʛʦ 

ʧʨʦʩʪʨʘʥʩʪʚʘ ʧʨʠ ʨʘʙʦʪʝ ʩ ʢʦʤʧʴʶʪʝʨʦʤ. ʆʥʘ ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʫʚʝʣʠʯʝʥʠʠ 

ʯʠʩʣʘ ʤʦʣʦʜʳʭ ʣʶʜʝʡ ʩʦ ʩʢʝʣʝʪʥʦ-ʤʳʰʝʯʥʳʤʠ ʧʨʦʙʣʝʤʘʤʠ, ʚ ʦʩʦʙʝʥʥʦʩʪʠ ʩ 

ʧʨʦʙʣʝʤʘʤʠ ʧʦʟʚʦʥʦʯʥʠʢʘ. 

ʕʨʛʦʥʦʤʠʢʘ ï ergo (ʨʘʙʦʪʘ) + nomos (ʟʘʢʦʥ) ï ʥʘʫʯʥʘʷ ʜʠʩʮʠʧʣʠʥʘ, 

ʢʦʤʧʣʝʢʩʥʦ ʠʟʫʯʘʶʱʘʷ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʯʝʣʦʚʝʢʘ ʚ ʪʨʫʜʦʚʳʭ 

ʠ ʙʳʪʦʚʳʭ ʧʨʦʮʝʩʩʘʭ, ʚʳʷʚʣʷʶʱʘʷ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʩʦʟʜʘʥʠʷ ʦʧʪʠʤʘʣʴʥʳʭ 
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ʫʩʣʦʚʠʡ ʚʳʩʦʢʦʵʬʬʝʢʪʠʚʥʦʡ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʚʳʩʦʢʦʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʛʦ 

ʪʨʫʜʘ. 

ʎʝʣʴ ʵʨʛʦʥʦʤʠʢʠ ï ʧʦʚʳʰʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠ ʢʘʯʝʩʪʚʘ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʯʝʣʦʚʝʢʘ ʚ ʩʠʩʪʝʤʝ çʯʝʣʦʚʝʢ ï ʤʘʰʠʥʘ ï ʦʙʲʝʢʪ ʜʝʷʪʝʣʴʥʦʩʪʠ ï ʩʨʝʜʘè ʧʨʠ 

ʩʦʭʨʘʥʝʥʠʠ ʟʜʦʨʦʚʴʷ ʠ ʨʘʟʚʠʪʠʷ ʣʠʯʥʦʩʪʠ. 

ɿʘʜʘʯʠ ʵʨʛʦʥʦʤʠʢʠ ï ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʠ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʧʨʦʮʝʩʩʦʚ 

ʚʳʧʦʣʥʝʥʠʷ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʩʧʦʩʦʙʦʚ ʩʧʝʮʠʘʣʴʥʦʡ ʧʦʜʛʦʪʦʚʢʠ ʢ ʥʝʡ, ʘ ʪʘʢʞʝ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʨʝʜʩʪʚ ʠ ʫʩʣʦʚʠʡ. 

ʕʨʛʦʥʦʤʠʯʝʩʢʠʝ ʪʨʝʙʦʚʘʥʠʷ ï ʪʨʝʙʦʚʘʥʠʷ, ʧʨʝʜʲʷʚʣʷʝʤʳʝ ʢ ʩʠʩʪʝʤʝ 

çʯʝʣʦʚʝʢ ï ʤʘʰʠʥʘ ï ʩʨʝʜʘè ʚ ʮʝʣʷʭ ʦʧʪʠʤʠʟʘʮʠʠ ʜʝʷʪʝʣʴʥʦʩʪʠ ʯʝʣʦʚʝʢʘ-

ʦʧʝʨʘʪʦʨʘ ʩ ʫʯʝʪʦʤ ʝʛʦ ʩʦʮʠʘʣʴʥʦ-ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʭ, ʧʩʠʭʦʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ, 

ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʭ, ʘʥʪʨʦʧʦʣʦʛʠʯʝʩʢʠʭ, ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʠ ʜʨʫʛʠʭ 

ʚʦʟʤʦʞʥʦʩʪʝʡ. 

ʕʨʛʦʥʦʤʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ï ʩʚʦʡʩʪʚʘ ʤʘʰʠʥ ʠʣʠ ʧʨʝʜʤʝʪʦʚ, ʢʦʪʦʨʳʝ 

ʧʨʦʷʚʣʷʶʪʩʷ ʚ ʩʠʩʪʝʤʝ çʯʝʣʦʚʝʢ ï ʤʘʰʠʥʘ ï ʩʨʝʜʘè ʚ ʨʝʟʫʣʴʪʘʪʝ ʨʝʘʣʠʟʘʮʠʠ 

ʵʨʛʦʥʦʤʠʯʝʩʢʠʭ ʪʨʝʙʦʚʘʥʠʡ. 

 

ʌʘʢʪʦʨʳ, ʦʧʨʝʜʝʣʷʶʱʠʝ ʵʨʛʦʥʦʤʠʯʝʩʢʠʝ ʪʨʝʙʦʚʘʥʠʷ 

ʉʦʮʠʘʣʴʥʦ-ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʝ ʬʘʢʪʦʨʳ ʧʨʝʜʧʦʣʘʛʘʶʪ ʩʦʦʪʚʝʪʩʪʚʠʝ 

ʢʦʥʩʪʨʫʢʮʠʠ ʤʘʰʠʥʳ (ʦʙʦʨʫʜʦʚʘʥʠʷ, ʦʩʥʘʱʝʥʠʷ) ʠ ʦʨʛʘʥʠʟʘʮʠʠ ʨʘʙʦʯʠʭ 

ʤʝʩʪ ʭʘʨʘʢʪʝʨʫ ʠ ʩʪʝʧʝʥʠ ʛʨʫʧʧʦʚʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ, ʘ ʪʘʢʞʝ ʫʩʪʘʥʘʚʣʠʚʘʶʪ 

ʭʘʨʘʢʪʝʨ ʤʝʞʣʠʯʥʦʩʪʥʳʭ ʦʪʥʦʰʝʥʠʡ. 

ɸʥʪʨʦʧʦʤʝʪʨʠʯʝʩʢʠʝ ʬʘʢʪʦʨʳ ʦʙʫʩʣʘʚʣʠʚʘʶʪ ʩʦʦʪʚʝʪʩʪʚʠʝ ʩʪʨʫʢʪʫʨʳ, 

ʨʘʟʤʝʨʦʚ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʦʩʥʘʱʝʥʠʷ ʩʪʨʫʢʪʫʨʳ ʠ ʬʦʨʤʳ ʠʭ ʵʣʝʤʝʥʪʦʚ ʩ 

ʨʘʟʤʝʨʘʤʠ ʤʘʩʩʳ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʪʝʣʘ, ʩʦʦʪʚʝʪʩʪʚʠʝ ʭʘʨʘʢʪʝʨʘ ʬʦʨʤ ʠʟʜʝʣʠʷ 

ʘʥʘʪʦʤʠʯʝʩʢʦʡ ʧʣʘʩʪʠʢʝ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʪʝʣʘ. 

ʇʩʠʭʦʣʦʛʠʯʝʩʢʠʝ ʬʘʢʪʦʨʳ ʧʨʝʜʦʧʨʝʜʝʣʷʶʪ ʩʦʦʪʚʝʪʩʪʚʠʝ ʦʙʦʨʫʜʦʚʘʥʠʷ, 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʠ ʩʨʝʜʳ ʚʦʟʤʦʞʥʦʩʪʷʤ ʠ ʦʩʦʙʝʥʥʦʩʪʷʤ 

ʚʦʩʧʨʠʷʪʠʷ, ʧʘʤʷʪʠ, ʤʳʰʣʝʥʠʷ, ʧʩʠʭʦʤʦʪʦʨʠʢʠ ʥʘʚʳʢʦʚ ʨʘʙʦʪʘʶʱʝʛʦ 

ʯʝʣʦʚʝʢʘ. 

ʇʩʠʭʦʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʬʘʢʪʦʨʳ ʦʙʫʩʣʘʚʣʠʚʘʶʪ ʩʦʦʪʚʝʪʩʪʚʠʝ 

ʦʙʦʨʫʜʦʚʘʥʠʷ ʟʨʠʪʝʣʴʥʳʤ, ʩʣʫʭʦʚʳʤ ʠ ʜʨʫʛʠʤ ʚʦʟʤʦʞʥʦʩʪʷʤ ʯʝʣʦʚʝʢʘ, 

ʫʩʣʦʚʠʷʤ ʚʠʟʫʘʣʴʥʦʛʦ ʢʦʤʬʦʨʪʘ ʠ ʦʨʠʝʥʪʠʨʦʚʘʥʠʷ ʚ ʧʨʝʜʤʝʪʥʦʡ ʩʨʝʜʝ. 

ʌʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʬʘʢʪʦʨʳ ʦʙʝʩʧʝʯʠʚʘʶʪ ʩʦʦʪʚʝʪʩʪʚʠʝ ʦʙʦʨʫʜʦʚʘʥʠʷ 

ʬʠʟʠʯʝʩʢʠʤ ʩʚʦʡʩʪʚʘʤ ʯʝʣʦʚʝʢʘ, ʝʛʦ ʩʠʣʦʚʳʤ, ʩʢʦʨʦʩʪʥʳʤ, 

ʙʠʦʤʝʭʘʥʠʯʝʩʢʠʤ ʠ ʵʥʝʨʛʝʪʠʯʝʩʢʠʤ ʚʦʟʤʦʞʥʦʩʪʷʤ. 

ɻʠʛʠʝʥʠʯʝʩʢʠʝ ʬʘʢʪʦʨʳ (ʧʨʠʥʦʩʷʱʠʝ ʟʜʦʨʦʚʴʝ) ʧʨʝʜʦʧʨʝʜʝʣʷʶʪ 

ʪʨʝʙʦʚʘʥʠʷ ʢ ʦʩʚʝʱʝʥʥʦʩʪʠ, ʩʦʩʪʘʚʫ ʚʦʟʜʫʰʥʦʡ ʩʨʝʜʳ, ʚʣʘʞʥʦʩʪʠ, 

ʪʝʤʧʝʨʘʪʫʨʝ, ʜʘʚʣʝʥʠʶ, ʟʘʧʳʣʝʥʥʦʩʪʠ, ʚʝʥʪʠʣʠʨʫʝʤʦʩʪʠ, ʪʦʢʩʠʯʥʦʩʪʠ, 

ʥʘʧʨʷʞʝʥʥʦʩʪʠ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʧʦʣʝʡ, ʨʘʟʣʠʯʥʳʤ ʚʠʜʘʤ ʠʟʣʫʯʝʥʠʷ, 

ʰʫʤʫ, ʫʣʴʪʨʘʟʚʫʢʫ, ʚʠʙʨʘʮʠʷʤ, ʛʨʘʚʠʪʘʮʠʦʥʥʦʡ ʧʝʨʝʛʨʫʟʢʝ ʠ ʫʩʢʦʨʝʥʠʶ. 

ʉʠʜʷʯʘʷ ʨʘʙʦʪʘ (ʦʩʦʙʝʥʥʦ ʧʨʦʜʦʣʞʠʪʝʣʴʥʘʷ) ʚʨʝʜʥʘ ʯʝʣʦʚʝʢʫ ʚ 

ʧʨʠʥʮʠʧʝ: ʚʳ ʩʫʪʫʣʠʪʝʩʴ ʠʣʠ ʧʦʜʘʝʪʝʩʴ ʚʧʝʨʝʜ, ʚʘʰ ʧʦʟʚʦʥʦʯʥʠʢ 
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ʜʝʬʦʨʤʠʨʫʝʪʩʷ, ʪʨʘʚʤʠʨʫʷ ʜʠʩʢʠ. ɺʳ ʧʦʜʥʠʤʘʝʪʝ ʧʣʝʯʠ ʠ ʩʛʠʙʘʝʪʝ ʨʫʢʠ, 

ʜʝʨʞʘ ʠʭ ʚ ʥʘʧʨʷʞʝʥʠʠ, ʠ, ʝʩʪʝʩʪʚʝʥʥʦ, ʦʥʠ ʥʘʯʠʥʘʶʪ ʙʦʣʝʪʴ. ʇʝʨʝʞʠʤʘʷ 

ʩʦʩʫʜʳ, ʚʳ ʧʝʨʝʛʨʫʞʘʝʪʝ ʩʝʨʜʮʝ, ʩʫʭʦʞʠʣʠʷ ʢʠʩʪʝʡ ʨʫʢ ʨʘʩʪʷʛʠʚʘʶʪʩʷ, 

ʧʨʠʚʦʜʷ ʢ ʙʦʣʝʟʥʝʥʥʳʤ ʧʦʩʣʝʜʩʪʚʠʷʤ, ʘ ʟʨʝʥʠʝ ʧʦʩʪʦʷʥʥʦ ʫʭʫʜʰʘʝʪʩʷ. ʇʦʟʘ, 

ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʪʨʫʜʘ ʠ ʟʜʦʨʦʚʴʝ ʟʘʚʠʩʷʪ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ 

ʤʝʨʝ ʦʪ ʨʘʟʤʝʨʦʚ ʠ ʜʠʟʘʡʥʘ ʨʘʙʦʯʝʛʦ ʤʝʩʪʘ. 

ʏʝʣʦʚʝʢ ʟʘ ʩʚʦʶ ʞʠʟʥʴ ʧʨʦʚʦʜʠʪ ʩʠʜʷ ʚ ʩʨʝʜʥʝʤ ʦʢʦʣʦ 80 000 ʯ! ʅʘ 

ʨʘʙʦʪʝ, ʚʦ ʚʨʝʤʷ ʫʯʝʙʳ, ʝʜʳ, ʚ ʘʚʪʦʤʦʙʠʣʝ, ʚ ʩʘʤʦʣʝʪʝ, ʫ ʵʢʨʘʥʘ ʪʝʣʝʚʠʟʦʨʘ, ʚ 

ʪʝʘʪʨʝ ʠ ʜʘʞʝ ʚ ʩʚʦʙʦʜʥʦʝ ʚʨʝʤʷ ʤʳ ʩʠʜʠʤ, ʠʟ ʥʘʰʝʡ ʞʠʟʥʠ ʠʩʯʝʟʘʝʪ 

ʜʚʠʞʝʥʠʝ. ʇʨʠʨʦʜʘ ʞʝ ʩʦʟʜʘʣʘ ʯʝʣʦʚʝʢʘ ʜʠʥʘʤʠʯʥʳʤ, ʥʘʭʦʜʷʱʠʤʩʷ ʚ 

ʧʦʩʪʦʷʥʥʦʤ ʜʚʠʞʝʥʠʠ, ʜʣʷ ʢʦʪʦʨʦʛʦ ʩʦʩʪʦʷʥʠʝ ʧʦʢʦʷ ʚ ʮʝʣʦʤ ʥʝʭʘʨʘʢʪʝʨʥʦ. 

ʉʠʜʷʯʘʷ ʧʦʟʘ ʫʚʝʣʠʯʠʚʘʝʪ ʥʘʛʨʫʟʢʫ ʥʘ ʤʳʰʮʳ ʩʧʠʥʳ, ʠ ʪʦʣʴʢʦ ʢʦʛʜʘ ʯʝʣʦʚʝʢ 

ʦʪʢʠʜʳʚʘʝʪʩʷ ʥʘ ʩʧʠʥʢʫ, ʥʘʛʨʫʟʢʘ ʥʝʩʢʦʣʴʢʦ ʫʤʝʥʴʰʘʝʪʩʷ. ɽʩʣʠ ʧʨʠʥʷʪʴ, ʯʪʦ 

100% ʥʘʛʨʫʟʢʠ ʥʘ ʧʦʟʚʦʥʦʯʥʠʢ ʠʤʝʝʪ ʤʝʩʪʦ ʚ ʧʦʣʦʞʝʥʠʠ ʩʪʦʷ, ʢʦʛʜʘ ʧʣʝʯʠ 

ʦʪʚʝʜʝʥʳ ʥʘʟʘʜ, ʨʫʢʠ ʧʦ ʰʚʘʤ, ʪʦ ʧʨʠ ʪʠʧʠʯʥʦʡ ʧʦʟʝ ʧʨʠ ʨʘʙʦʪʝ ʩʠʜʷ ï ʥʘ 

ʢʨʘʝʰʢʝ ʩʪʫʣʘ ʩ ʨʦʚʥʦʡ ʩʧʠʥʦʡ ʥʘʛʨʫʟʢʘ ʚʦʟʨʘʩʪʘʝʪ ʜʦ 130%. ɽʩʣʠ ʩʠʜʷ ʥʘ 

ʢʨʘʝ ʩʪʫʣʘ ʩʠʣʴʥʦ ʥʘʢʣʦʥʠʪʩʷ ʚʧʝʨʝʜ (ʪʠʧʠʯʥʦ ʧʨʠ ʨʘʙʦʪʝ ʟʘ ʢʦʤʧʴʶʪʝʨʦʤ), 

ʪʦ ʥʘʛʨʫʟʢʘ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʜʦ 200%. ʆʜʥʘʢʦ, ʧʨʠ ʦʪʢʠʜʳʚʘʥʠʠ ʥʘ ʩʧʠʥʢʫ 

ʢʨʝʩʣʘ ʥʘʛʨʫʟʢʘ ʫʤʝʥʴʰʘʝʪʩʷ ʠ ʩʪʘʥʦʚʠʪʩʷ ʨʘʚʥʦʡ 75%. 

ʇʨʠ ʜʣʠʪʝʣʴʥʦʤ ʩʠʜʝʥʠʠ ʚʦʟʥʠʢʘʶʪ ʙʦʣʠ ʚ ʧʦʟʚʦʥʦʯʥʠʢʝ, ʥʦʛʘʭ, 

ʛʦʣʦʚʥʳʝ ʙʦʣʠ. ɺʦʪ ʩʪʘʪʠʩʪʠʢʘ ʞʘʣʦʙ, ʧʨʠʯʠʥʦʡ ʢʦʪʦʨʳʭ ʩʪʘʥʦʚʠʪʩʷ ʜʦʣʛʦʝ 

ʥʝʧʨʘʚʠʣʴʥʦʝ ʩʠʜʝʥʠʝ: ʛʦʣʦʚʥʘʷ ʙʦʣʴ ï 14%; ʙʦʣʴ ʚ ʰʝʝ ʠ ʣʦʧʘʪʢʘʭ ï 24%; 

ʙʦʣʴ ʚ ʧʦʟʚʦʥʦʯʥʠʢʝ ï 57%; ʧʨʦʙʣʝʤʳ ʚ ʦʙʣʘʩʪʠ ʢʦʧʯʠʢʘ ï 16%; ʙʦʣʴ ʚ 

ʙʝʜʨʘʭ ï 19%; ʙʦʣʴ ʚ ʢʦʣʝʥʷʭ ʠ ʩʪʦʧʘʭ ï 29%. 

ʆʙʱʠʡ ʚʠʜ ʧʨʘʚʠʣʴʥʦ ʦʨʛʘʥʠʟʦʚʘʥʥʦʛʦ ʨʘʙʦʯʝʛʦ ʤʝʩʪʘ ʧʨʠ ʨʘʙʦʪʝ ʥʘ 

ʢʦʤʧʴʶʪʝʨʝ ʧʦʢʘʟʘʥ ʥʘ ʈʠʩʫʥʢʝ 4.4. 

 

ʈʠʩʫʥʦʢ 4.4 - ʆʙʱʠʡ ʚʠʜ ʨʘʙʦʯʝʛʦ ʤʝʩʪʘ 
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ʅʝʧʨʘʚʠʣʴʥʦʝ ʧʦʣʦʞʝʥʠʝ ʨʫʢ ʧʨʠ ʧʝʯʘʪʠ ʥʘ ʢʣʘʚʠʘʪʫʨʝ ʧʨʠʚʦʜʠʪ ʢ 

ʭʨʦʥʠʯʝʩʢʠʤ ʨʘʩʪʷʞʝʥʠʷʤ ʢʠʩʪʠ. ɺʘʞʥʦ ʥʝ ʩʪʦʣʴʢʦ ʦʪʦʜʚʠʥʫʪʴ ʢʣʘʚʠʘʪʫʨʫ 

ʦʪ ʢʨʘʷ ʩʪʦʣʘ ʠ ʦʧʝʨʝʪʴ ʢʠʩʪʠ ʦ ʩʧʝʮʠʘʣʴʥʫʶ ʧʣʦʱʘʜʢʫ, ʩʢʦʣʴʢʦ ʜʝʨʞʘʪʴ 

ʣʦʢʪʠ ʧʘʨʘʣʣʝʣʴʥʦ ʧʦʚʝʨʭʥʦʩʪʠ ʩʪʦʣʘ ʠ ʧʦʜ ʧʨʷʤʳʤ ʫʛʣʦʤ ʢ ʧʣʝʯʫ. 

ʂʣʘʚʠʘʪʫʨʘ ʜʦʣʞʥʘ ʨʘʩʧʦʣʘʛʘʪʴʩʷ ʚ 10-15 ʩʤ (ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʜʣʠʥʳ ʣʦʢʪʷ) 

ʦʪ ʢʨʘʷ ʩʪʦʣʘ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʥʘʛʨʫʟʢʘ ʧʨʠʭʦʜʠʪʩʷ ʥʝ ʥʘ ʢʠʩʪʴ, ʚ ʢʦʪʦʨʦʡ 

ʚʝʥʳ ʠ ʩʫʭʦʞʠʣʠʷ ʥʘʭʦʜʷʪʩʷ ʙʣʠʟʢʦ ʢ ʧʦʚʝʨʭʥʦʩʪʠ ʢʦʞʠ, ʘ ʥʘ ʙʦʣʝʝ 

çʤʷʩʠʩʪʫʶè ʯʘʩʪʴ ʣʦʢʪʷ. 

ʂʣʘʚʠʘʪʫʨʘ ʜʦʣʞʥʘ ʩʚʦʙʦʜʥʦ ʧʝʨʝʤʝʱʘʪʴʩʷ ʧʦ ʨʘʙʦʯʝʡ ʧʦʚʝʨʭʥʦʩʪʠ, ʥʦ 

ʚʦ ʚʨʝʤʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʦʥʘ ʥʝ ʜʦʣʞʥʘ ʜʚʠʛʘʪʴʩʷ. ʋʛʦʣ ʥʘʢʣʦʥʘ ʢʣʘʚʠʘʪʫʨʳ 

ʦʪ ʛʦʨʠʟʦʥʪʘʣʠ ʤʦʞʝʪ ʚʘʨʴʠʨʦʚʘʪʴ ʦʪ 0 ʜʦ 25Á. ɺʘʞʥʦ ʠʤʝʪʴ ʚʦʟʤʦʞʥʦʩʪʴ 

ʨʝʛʫʣʠʨʦʚʘʪʴ ʵʪʦʪ ʫʛʦʣ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʥʘʠʙʦʣʝʝ ʫʜʦʙʥʦʛʦ ʧʦʣʦʞʝʥʠʷ 

ʢʠʩʪʝʡ ʨʫʢ. ʇʦʚʝʨʭʥʦʩʪʴ ʢʣʘʚʠʰ ʠ ʢʣʘʚʠʘʪʫʨʳ ʜʦʣʞʥʘ ʙʳʪʴ ʤʘʪʦʚʦʡ, ʯʪʦʙʳ 

ʠʩʢʣʶʯʠʪʴ ʙʣʠʢʠ. ɻʦʨʠʟʦʥʪʘʣʴʥʳʡ ʨʘʟʤʝʨ ʧʦʚʝʨʭʥʦʩʪʠ ʢʣʘʚʠʰ ʜʦʣʞʝʥ 

ʩʦʩʪʘʚʣʷʪʴ ʥʝ ʤʝʥʝʝ 12 ʤʤ, ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʮʝʥʪʨʘʤʠ ʢʣʘʚʠʰ ʧʦ 

ʛʦʨʠʟʦʥʪʘʣʠ 18-19 ʤʤ, ʘ ʧʦ ʚʝʨʪʠʢʘʣʠ ï 18-20 ʤʤ. 

ɺʳʩʦʪʘ ʨʘʙʦʯʝʛʦ ʢʨʝʩʣʘ ʜʦʣʞʥʘ ʙʳʪʴ ʦʪʨʝʛʫʣʠʨʦʚʘʥʘ ʧʦʜ 

ʛʦʨʠʟʦʥʪʘʣʴʥʦʝ ʨʘʩʧʦʣʦʞʝʥʠʝ ʙʝʜʝʨ, ʚʝʨʪʠʢʘʣʴʥʦʝ ʨʘʩʧʦʣʦʞʝʥʠʝ ʛʦʣʝʥʝʡ, ʘ 

ʩʪʫʧʥʠ ʜʦʣʞʥʳ ʪʚʝʨʜʦ ʥʘʭʦʜʠʪʴʩʷ ʥʘ ʧʦʣʫ. ɼʠʘʧʘʟʦʥ ʨʝʛʫʣʠʨʦʚʢʠ ʩʠʜʝʥʴʷ 

ʧʦ ʚʳʩʦʪʝ ʥʝ ʤʝʥʝʝ ʯʝʤ 38-52 ʩʤ. ɺʘʞʥʦ ʧʨʝʜʫʩʤʦʪʨʝʪʴ ʧʦʜʩʪʘʚʢʫ ʜʣʷ ʥʦʛ, 

ʢʦʪʦʨʘʷ ʜʦʣʞʥʘ ʠʤʝʪʴ ʥʝʙʦʣʴʰʦʡ ʥʘʢʣʦʥ (5-15Á), ʙʳʪʴ ʥʝʩʢʦʣʴʟʢʦʡ, 

ʜʦʩʪʘʪʦʯʥʦ ʪʷʞʝʣʦʡ, ʯʪʦʙʳ ʥʝ ʜʚʠʛʘʪʴʩʷ ʧʦ ʧʦʣʫ ʩ ʢʘʞʜʳʤ ʜʚʠʞʝʥʠʝʤ ʩʪʦʧ, 

ʢʦʤʧʘʢʪʥʦʡ ʠ ʞʝʣʘʪʝʣʴʥʦ ʨʝʛʫʣʠʨʫʝʤʦʡ ʧʦ ʚʳʩʦʪʝ. ʇʦʚʝʨʭʥʦʩʪʴ ʩʠʜʝʥʴʷ ʥʝ 

ʤʝʥʝʝ 45 ʩʤ ʰʠʨʠʥʦʡ ʠ 38-43 ʩʤ ʛʣʫʙʠʥʦʡ. 

ʇʦʜʫʰʢʘ ʩʠʜʝʥʴʷ ʜʦʣʞʥʘ ʦʙʝʩʧʝʯʠʚʘʪʴ ʨʘʚʥʦʤʝʨʥʦʝ ʜʘʚʣʝʥʠʝ ʥʘ ʙʝʜʨʘ 

ʠ ʷʛʦʜʠʮʳ ʠ ʠʤʝʪʴ ʤʘʢʩʠʤʘʣʴʥʫʶ ʛʣʫʙʠʥʫ ʧʨʦʜʘʚʣʠʚʘʥʠʷ 1,2-2,5 ʩʤ. 

ɾʝʣʘʪʝʣʴʥʦ, ʯʪʦʙʳ ʧʝʨʝʜʥʷʷ ʢʨʦʤʢʘ ʩʠʜʝʥʴʷ ʠʤʝʣʘ ʟʘʢʨʫʛʣʝʥʥʳʡ ʢʨʘʡ ʠ 

ʙʳʣʘ ʥʝʩʢʦʣʴʢʦ ʧʦʜʥʷʪʘ. ʉʧʠʥʢʘ ʢʨʝʩʣʘ ʜʦʣʞʥʘ ʦʙʝʩʧʝʯʠʚʘʪʴ ʚʦʟʤʦʞʥʦʩʪʴ 

ʥʘʢʣʦʥʘ ʥʘʟʘʜ ʜʦ 125-130Á. ʇʨʝʜʧʦʯʪʠʪʝʣʴʥʘ ʚʳʩʦʢʘʷ ʩʧʠʥʢʘ, 

ʧʦʜʜʝʨʞʠʚʘʶʱʘʷ ʚʩʶ ʩʧʠʥʫ ʠ ʰʝʶ. ʈʝʢʦʤʝʥʜʫʝʤʘʷ ʚʳʩʦʪʘ ʩʧʠʥʢʠ 45-51 ʩʤ. 

ɼʣʷ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʜʝʬʦʨʤʘʮʠʠ ʧʦʷʩʥʠʯʥʦʛʦ ʦʪʜʝʣʘ ʧʦʟʚʦʥʦʯʥʠʢʘ 

(ʥʘʠʙʦʣʝʝ ʩʪʨʘʜʘʶʱʘʷ ʦʙʣʘʩʪʴ ʧʨʠ ʜʣʠʪʝʣʴʥʦʤ ʩʠʜʝʥʠʠ) ʨʝʢʦʤʝʥʜʫʝʪʩʷ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʢʨʝʩʣʦ ʩ ʧʨʦʬʠʣʝʤ ʩʧʠʥʢʠ, ʠʤʝʶʱʠʤ ʧʦʷʩʥʠʯʥʳʡ ʠʟʛʠʙ. 

ɺʳʩʦʪʘ ʨʘʙʦʯʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʥʘʜ ʧʦʣʦʤ, ʘ ʪʘʢʞʝ ʝʝ ʨʘʟʤʝʨʳ ʠ ʬʦʨʤʘ 

ʷʚʣʷʶʪʩʷ ʚʘʞʥʳʤʠ ʬʘʢʪʦʨʘʤʠ, ʚʣʠʷʶʱʠʤʠ ʥʘ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʴ ʯʝʣʦʚʝʢʘ. 

ʅʝʩʦʙʣʶʜʝʥʠʝ ʪʨʝʙʦʚʘʥʠʡ ʢ ʨʘʙʦʯʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʧʨʠʚʦʜʠʪ ʢ ʧʦʚʳʰʝʥʥʦʡ 

ʫʪʦʤʣʷʝʤʦʩʪʠ, ʬʠʟʠʯʝʩʢʦʤʫ ʜʠʩʢʦʤʬʦʨʪʫ, ʢ ʮʝʣʦʤʫ ʨʷʜʫ ʤʝʜʠʮʠʥʩʢʠʭ 

ʧʨʦʙʣʝʤ ʠ ʢʘʢ ʩʣʝʜʩʪʚʠʝ ʢ ʩʥʠʞʝʥʠʶ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʪʨʫʜʘ. 

ʌʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʥʘʨʫʰʝʥʠʷ ʧʨʦʠʩʭʦʜʷʪ ʚ ʰʝʡʥʦ-ʧʣʝʯʝʚʦʡ ʦʙʣʘʩʪʠ, ʚ 

ʦʙʣʘʩʪʠ ʧʨʝʜʧʣʝʯʴʷ ʠ ʢʠʩʪʠ, ʚ ʧʦʷʩʥʠʯʥʦʤ ʦʪʜʝʣʝ ʧʦʟʚʦʥʦʯʥʠʢʘ, ʚ 

ʪʘʟʦʙʝʜʨʝʥʥʦʡ ʦʙʣʘʩʪʠ. ʕʪʠ ʧʨʦʙʣʝʤʳ ʩʫʱʝʩʪʚʝʥʥʦ ʚʦʟʨʘʩʪʘʶʪ, ʝʩʣʠ 

ʠʤʝʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʥʘʨʫʰʝʥʠʷ: 
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- ʚʳʩʦʪʘ ʢʣʘʚʠʘʪʫʨʳ ʥʘʜ ʧʦʣʦʤ ʩʣʠʰʢʦʤ ʙʦʣʴʰʘʷ ʠʣʠ ʩʣʠʰʢʦʤ 

ʤʘʣʝʥʴʢʘʷ; 

- ʧʨʝʜʧʣʝʯʴʝ ʠ ʢʠʩʪʴ ʥʝ ʠʤʝʶʪ ʜʦʣʞʥʦʡ ʦʧʦʨʳ ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʥʝ 
ʦʪʜʳʭʘʶʪ; 

- ʛʦʣʦʚʘ ʦʧʝʨʘʪʦʨʘ ʩʣʠʰʢʦʤ ʥʘʢʣʦʥʝʥʘ; 

- ʠʟ-ʟʘ ʥʝʜʦʩʪʘʪʦʯʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʜʣʷ ʥʦʛ ʙʝʜʨʘ ʦʧʝʨʘʪʦʨʦʚ ʥʘʢʣʦʥʝʥʳ 
ʧʦʜ ʩʪʦʣʦʤ. 

ɺ ʮʝʣʦʤ ʨʝʢʦʤʝʥʜʫʝʤʳʝ ʧʘʨʘʤʝʪʨʳ ʨʘʙʦʯʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʟʘʚʠʩʷʪ ʦʪ 

ʨʝʰʘʝʤʳʭ ʟʘʜʘʯ. ʂʘʢ ʧʦʢʘʟʳʚʘʝʪ ʧʨʘʢʪʠʢʘ, ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʘʷ 

ʚʳʩʦʪʘ ʨʘʙʦʯʝʡ ʧʦʚʝʨʭʥʦʩʪʠ 76 ʩʤ ʥʘʜ ʫʨʦʚʥʝʤ ʧʦʣʘ ï ʵʪʦ ʩʣʠʰʢʦʤ ʚʳʩʦʢʦ 

ʜʣʷ ʦʧʝʨʘʪʦʨʦʚ ʩʨʝʜʥʝʛʦ ʨʦʩʪʘ. ɾʝʣʘʪʝʣʴʥʦ ʠʤʝʪʴ ʜʚʝ ʧʦʚʝʨʭʥʦʩʪʠ ï ʦʜʥʫ 

ʜʣʷ ʢʣʘʚʠʘʪʫʨʳ, ʜʨʫʛʫʶ ʜʣʷ ʤʦʥʠʪʦʨʘ, ʧʠʩʴʤʘ ʠ ʯʪʝʥʠʷ. ɽʩʣʠ ʨʘʙʦʯʘʷ 

ʧʦʚʝʨʭʥʦʩʪʴ ʦʜʥʘ, ʪʦ ʝʝ ʚʳʩʦʪʘ ʜʦʣʞʥʘ ʨʝʛʫʣʠʨʦʚʘʪʴʩʷ ʚ ʜʠʘʧʘʟʦʥʝ 60-80 ʩʤ. 

ɼʣʷ ʙʦʣʴʰʠʥʩʪʚʘ ʩʣʫʯʘʝʚ ʦʧʪʠʤʘʣʴʥʘʷ ʚʳʩʦʪʘ ï 70 ʩʤ ʥʘʜ ʫʨʦʚʥʝʤ ʧʦʣʘ, ʥʦ 

ʨʝʛʫʣʠʨʫʝʤʘʷ ʚʳʩʦʪʘ ʢʨʝʩʣʘ ʧʦʟʚʦʣʷʝʪ ʧʦʜʦʛʥʘʪʴ ʚʳʩʦʪʫ ʧʦʜ ʯʝʣʦʚʝʢʘ 

ʣʶʙʦʛʦ ʨʦʩʪʘ. ʇʨʠ ʜʚʫʭ ʥʝʟʘʚʠʩʠʤʳʭ ʧʦʚʝʨʭʥʦʩʪʷʭ ʚʳʩʦʪʘ ʧʦʚʝʨʭʥʦʩʪʠ ʜʣʷ 

ʢʣʘʚʠʘʪʫʨʳ ʜʦʣʞʥʘ ʨʝʛʫʣʠʨʦʚʘʪʴʩʷ ʚ ʜʠʘʧʘʟʦʥʝ 59-71 ʩʤ, ʘ ʜʣʷ ʤʦʥʠʪʦʨʘ ï 

90-115 ʩʤ. ʇʦʜ ʨʘʙʦʯʠʤʠ ʧʦʚʝʨʭʥʦʩʪʷʤʠ ʥʝʦʙʭʦʜʠʤʦ ʧʨʝʜʫʩʤʦʪʨʝʪʴ 

ʜʦʩʪʘʪʦʯʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ʜʣʷ ʥʦʛ ʦʧʝʨʘʪʦʨʘ. ʄʠʥʠʤʘʣʴʥʘʷ ʰʠʨʠʥʘ 

ʧʨʦʩʪʨʘʥʩʪʚʘ ʜʣʷ ʥʦʛ 51 ʩʤ, ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʝʝ 61 ʩʤ. ʄʠʥʠʤʘʣʴʥʘʷ ʛʣʫʙʠʥʘ 

ʵʪʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʥʘ ʫʨʦʚʥʝ ʢʦʣʝʥ 38 ʩʤ ʦʪ ʢʨʘʷ ʨʘʙʦʯʝʡ ʧʦʚʝʨʭʥʦʩʪʠ, ʘ ʥʘ 

ʫʨʦʚʥʝ ʩʪʦʧ ï 59 ʩʤ. 

ɺʩʝ ʧʦʚʝʨʭʥʦʩʪʠ ʚ ʟʨʠʪʝʣʴʥʦʤ ʧʦʣʝ ʦʧʝʨʘʪʦʨʘ ʜʦʣʞʥʳ ʦʩʚʝʱʘʪʴʩʷ 

ʧʨʠʤʝʨʥʦ ʦʜʠʥʘʢʦʚʦ. ʀʤʝʝʪʩʷ ʚ ʚʠʜʫ ʦʜʥʦʨʦʜʥʦʩʪʴ ʚʨʝʤʝʥʥʘʷ ʠ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʘʷ. ʂʦʣʝʙʘʥʠʷ ʦʩʚʝʱʝʥʥʦʩʪʠ ʚ ʟʨʠʪʝʣʴʥʦʤ ʧʦʣʝ ʩʝʨʴʝʟʥʦ 

ʫʭʫʜʰʘʶʪ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʴ. ʊʘʢʠʝ ʢʦʣʝʙʘʥʠʷ ʚʦʟʥʠʢʘʶʪ, ʝʩʣʠ ʦʧʝʨʘʪʦʨ ʧʦ 

ʨʦʜʫ ʨʘʙʦʪʳ ʜʦʣʞʝʥ ʧʦʧʝʨʝʤʝʥʥʦ ʩʤʦʪʨʝʪʴ ʪʦ ʥʘ ʷʨʢʫʶ, ʪʦ ʥʘ ʪʝʤʥʫʶ 

ʧʦʚʝʨʭʥʦʩʪʴ. ɼʝʣʦ ʚ ʪʦʤ, ʯʪʦ ʚʦʩʧʨʠʷʪʠʝ ʠʟʤʝʥʝʥʠʡ ʦʩʚʝʱʝʥʥʦʩʪʠ ʪʨʝʙʫʝʪ 

ʦʧʨʝʜʝʣʝʥʥʦʡ ʟʘʜʝʨʞʢʠ (ʪ.ʝ. ʠʤʝʝʪ ʤʝʩʪʦ ʨʝʬʨʘʢʪʝʨʥʳʡ ʧʝʨʠʦʜ, ʢʦʛʜʘ 

ʚʦʩʧʨʠʷʪʠʝ ʙʣʦʢʠʨʦʚʘʥʦ), ʠ ʧʨʠ ʦʧʨʝʜʝʣʝʥʥʳʭ ʯʘʩʪʦʪʘʭ ʢʦʣʝʙʘʥʠʡ 

ʘʢʢʦʤʦʜʘʮʠʷ ʥʝ ʫʩʧʝʚʘʝʪ ʘʜʘʧʪʠʨʦʚʘʪʴʩʷ ʠ ʚʦʩʧʨʠʷʪʠʝ ʥʘʨʫʰʘʝʪʩʷ. 

ɺʘʞʥʝʡʰʠʤ ʘʩʧʝʢʪʦʤ ʚʦʩʧʨʠʷʪʠʷ ʠʥʬʦʨʤʘʮʠʠ ʥʘ ʤʦʥʠʪʦʨʝ ʷʚʣʷʝʪʩʷ ʦʙʱʘʷ 

ʠ ʤʝʩʪʥʘʷ ʦʩʚʝʱʝʥʥʦʩʪʴ. ʉʥʠʞʝʥʠʝ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʦʪʤʝʯʝʥʦ ʢʘʢ ʧʨʠ 

ʥʝʜʦʩʪʘʪʦʯʥʦʡ, ʪʘʢ ʠ ʧʨʠ ʠʟʙʳʪʦʯʥʦʡ ʦʩʚʝʱʝʥʥʦʩʪʠ. ɽʩʣʠ ʧʨʠ ʥʝʜʦʩʪʘʪʢʝ 

ʦʩʚʝʱʝʥʥʦʩʪʠ ʥʘʙʣʶʜʘʝʪʩʷ ʟʘʤʝʜʣʝʥʠʝ ʨʫʯʥʦʛʦ ʚʚʦʜʘ ʜʘʥʥʳʭ, ʪʦ ʧʨʠ 

ʠʟʙʳʪʦʯʥʦʡ ʦʩʚʝʱʝʥʥʦʩʪʠ ï ʨʦʩʪ ʯʠʩʣʘ ʦʰʠʙʦʢ. 

 

4.3 ʏʝʣʦʚʝʢʦ-ʢʦʤʧʴʶʪʝʨʥʳʡ ʠʥʪʝʨʬʝʡʩ 

ʇʨʦʛʨʘʤʤʥʳʝ ʠ ʘʧʧʘʨʘʪʥʳʝ ʩʨʝʜʩʪʚʘ, ʩ ʢʦʪʦʨʳʤʠ ʚʟʘʠʤʦʜʝʡʩʪʚʫʝʪ 

ʧʦʣʴʟʦʚʘʪʝʣʴ, ʠʤʝʶʪ ʪʘʢ ʥʘʟʳʚʘʝʤʳʡ ʠʥʪʝʨʬʝʡʩ.  

ʀʥʪʝʨʬʝʡʩ ï ʢʦʤʧʣʝʢʩ ʧʨʦʛʨʘʤʤʥʳʭ ʠ ʘʧʧʘʨʘʪʥʳʭ ʩʨʝʜʩʪʚ, 

ʧʦʜʜʝʨʞʠʚʘʶʱʠʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʧʦʣʴʟʦʚʘʪʝʣʷ ʩ ʇʂ. ʕʪʦ ʦʩʥʦʚʘ 

http://school.xvatit.com/index.php?title=%D0%90%D0%BF%D0%BF%D0%B0%D1%80%D0%B0%D1%82%D0%BD%D0%BE%D0%B5_%D0%B8_%D0%BF%D1%80%D0%BE%D0%B3%D1%80%D0%B0%D0%BC%D0%BC%D0%BD%D0%BE%D0%B5_%D0%BE%D0%B1%D0%B5%D1%81%D0%BF%D0%B5%D1%87%D0%B5%D0%BD%D0%B8%D0%B5_%D1%81%D0%B5%D1%82%D0%B8
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ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʚʩʝʭ ʩʦʚʨʝʤʝʥʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ, ʛʨʘʥʠʮʘ, ʥʘ 

ʢʦʪʦʨʦʡ ʧʨʦʠʩʭʦʜʠʪ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʨʘʟʣʠʯʥʳʭ ʵʣʝʤʝʥʪʦʚ. ʉʢʘʞʝʤ, ʧʨʠ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʪʝʣʝʚʠʟʦʨʘ ʠ ʯʝʣʦʚʝʢʘ ï ʵʪʦ ʧʫʣʴʪ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ 

ʫʧʨʘʚʣʝʥʠʷ, ʘ ʧʨʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʯʝʣʦʚʝʢʘ ʠ ʧʨʦʛʨʘʤʤʳ ʠʥʪʝʨʬʝʡʩʦʤ 

ʷʚʣʷʶʪʩʷ ʛʨʘʬʠʯʝʩʢʠʝ ʵʣʝʤʝʥʪʳ ʧʨʦʛʨʘʤʤʳ ʥʘ ʵʢʨʘʥʝ ʢʦʤʧʴʶʪʝʨʘ. (ʈʠʩ. 4.5) 

 

ʈʠʩʫʥʦʢ 4.5 - ʇʨʦʮʝʩʩ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʯʝʣʦʚʝʢʘ ʠ ʇʂ 
 

ʉʦʟʜʘʥʠʝ ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʯʝʣʦʚʝʢʦ-ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʠʥʪʝʨʬʝʡʩʘ ʷʚʣʷʝʪʩʷ 

ʢʦʥʝʯʥʦʡ ʮʝʣʴʶ ʠʟʫʯʝʥʠʷ ʯʝʣʦʚʝʢʦ-ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ. 

ʉʪʦʠʤʦʩʪʴ ʨʘʟʨʘʙʦʪʢʠ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʛʦ ʠʥʪʝʨʬʝʡʩʘ ʢʦʣʝʙʣʝʪʩʷ ʦʙʳʯʥʦ ʦʪ 

5 ʜʦ 50% ʩʪʦʠʤʦʩʪʠ ʚʩʝʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʧʨʦʜʫʢʪʘ. ɺʳʛʦʜʳ ʦʪ ʨʘʟʨʘʙʦʪʢʠ 

ʭʦʨʦʰʝʛʦ ʇʀ ï ʵʪʦ ʛʘʨʘʥʪʠʷ ʫʩʧʝʰʥʦʩʪʠ ʧʨʦʜʫʢʪʘ, ʩʥʠʞʝʥʠʝ ʟʘʪʨʘʪ ʥʘ 

ʨʘʟʨʘʙʦʪʢʫ (ʢʘʢ ʵʪʦ ʥʠ ʧʘʨʘʜʦʢʩʘʣʴʥʦ), ʫʜʝʰʝʚʣʝʥʠʝ ʧʦʜʜʝʨʞʢʠ ʧʨʦʜʫʢʪʘ, 

ʫʚʝʣʠʯʝʥʠʝ ʢʦʥʢʫʨʝʥʪʥʳʭ ʧʨʝʠʤʫʱʝʩʪʚ, ʩʥʠʞʝʥʠʝ ʚʝʨʦʷʪʥʦʩʪʠ ʢʨʠʪʠʯʝʩʢʠʭ 

ʩʠʪʫʘʮʠʡ; ʩʘʤʦʝ ʟʘʤʝʪʥʦʝ ʠ ʦʯʝʚʠʜʥʦʝ ï ʫʚʝʣʠʯʝʥʠʝ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʵʬʬʝʢʪʘ 

ʦʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʦʜʫʢʪʘ. 

ʀʥʪʝʨʬʝʡʩ ʤʦʞʝʪ ʙʳʪʴ ʨʘʟʣʠʯʥʳʤ ï ʘʜʘʧʪʠʚʥʳʤ, ʪʘʢʪʠʣʴʥʳʤ, 

ʞʝʩʪʦʚʳʤ ʠ ʪ.ʜ. ɺʳʙʦʨ ʠʥʪʝʨʬʝʡʩʘ ʟʘʚʠʩʠʪ ʦʪ ʪʝʭʥʦʣʦʛʠʡ, ʢʦʪʦʨʳʤʠ ʤʳ ʚ 

ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʨʘʩʧʦʣʘʛʘʝʤ ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʠ, ʤʦʪʠʚʘʮʠʠ ʠʭ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠ ʵʤʦʮʠʡ, ʢʦʪʦʨʳʝ ʦʥʠ ʚʳʟʳʚʘʶʪ, ʩʧʦʩʦʙʘ ʚʠʟʫʘʣʠʟʘʮʠʡ 

ʠʥʬʦʨʤʘʮʠʠ, ʜʠʟʘʡʥʘ ʠ ʢʦʥʪʝʢʩʪʘ. ʊʘʢ, ʥʘʧʨʠʤʝʨ, ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ, 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʣʠ ʫʩʪʨʦʡʩʪʚʦ ʠʣʠ ʧʨʦʛʨʘʤʤʘ ʜʣʷ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʨʘʙʦʪʳ ʠʣʠ 

ʢʦʣʣʝʢʪʠʚʥʦʡ. 

ɺʦ-ʧʝʨʚʳʭ, ʠʥʪʝʨʬʝʡʩ ʜʦʣʞʝʥ ʙʳʪʴ ʧʨʘʢʪʠʯʥʳʤ ʠ ʥʘʜʝʞʥʳʤ. 

ʇʦʣʴʟʦʚʘʪʝʣʴʩʢʠʝ ʠʥʪʝʨʬʝʡʩʳ, ʣʝʞʘʱʠʝ ʚ ʦʩʥʦʚʝ ʤʥʦʛʠʭ ʩʦʚʨʝʤʝʥʥʳʭ 

ʩʠʩʪʝʤ ʠ ʧʨʦʛʨʘʤʤ, ʷʚʣʷʶʪʩʷ ʜʝʟʦʨʠʝʥʪʠʨʫʶʱʠʤ (ʚʚʦʜʷʱʠʤ ʚ ʟʘʙʣʫʞʜʝʥʠʝ) 

ʬʘʢʪʦʨʦʤ ʜʣʷ ʙʦʣʴʰʠʥʩʪʚʘ ʧʦʣʴʟʦʚʘʪʝʣʝʡ. ʉʦ ʩʪʦʨʦʥʳ ʨʘʟʨʘʙʦʪʯʠʢʦʚ 

ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʪʨʝʙʫʶʪʩʷ ʟʥʘʯʠʪʝʣʴʥʳʝ ʫʩʠʣʠʷ ʜʣʷ ʧʦʚʳʰʝʥʠʷ 

ʥʘʜʝʞʥʦʩʪʠ ʠ ʫʜʦʙʩʪʚʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʢʘʞʜʦʡ ʨʘʟʨʘʙʘʪʳʚʘʝʤʦʡ ʩʠʩʪʝʤʳ. 

ʏʘʩʪʦʪʘ ʧʝʨʝʟʘʛʨʫʟʢʠ ʩʠʩʪʝʤʳ, ʩʙʦʠ ʧʨʠʣʦʞʝʥʠʡ ʠ ʥʝʩʦʚʤʝʩʪʠʤʳʝ ʬʦʨʤʘʪʳ 

ʬʘʡʣʦʚ ʟʘʯʘʩʪʫʶ ʤʝʰʘʶʪ ʧʦʣʴʟʦʚʘʪʝʣʷʤ ʵʬʬʝʢʪʠʚʥʦ ʚʳʧʦʣʥʷʪʴ 

ʧʦʩʪʘʚʣʝʥʥʳʝ ʧʝʨʝʜ ʥʠʤʠ ʟʘʜʘʯʠ. 

ʉʦʚʨʝʤʝʥʥʦʝ ʏʂɺ ʚʳʭʦʜʠʪ ʜʘʣʝʢʦ ʟʘ ʨʘʤʢʠ ʧʨʦʩʪʳʭ ʠʥʪʝʨʬʝʡʩʦʚ, 

ʢʦʪʦʨʳʝ ʭʘʨʘʢʪʝʨʥʳ ʜʣʷ ʨʘʥʥʠʭ ʩʠʩʪʝʤ ʠ ʦʩʥʦʚʘʥʳ ʥʘ ʥʘʞʘʪʠʠ ʢʣʘʚʠʰ ʠ 

ʤʘʥʠʧʫʣʷʮʠʠ ʤʳʰʴʶ. ʕʬʬʝʢʪʠʚʥʳʡ ʩʦʚʨʝʤʝʥʥʳʡ ʠʥʪʝʨʬʝʡʩ ʫʯʠʪʳʚʘʝʪ 

ʚʦʟʤʦʞʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʠʨʪʫʘʣʴʥʦʡ ʠ ʜʦʧʦʣʥʝʥʥʦʡ ʨʝʘʣʴʥʦʩʪʠ, 
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ʜʠʩʪʘʥʮʠʦʥʥʦʝ ʫʧʨʘʚʣʝʥʠʝ, ʞʝʩʪʠʢʫʣʷʮʠʦʥʥʳʡ ʠ ʪʘʢʪʠʣʴʥʳʡ ʠʥʪʝʨʬʝʡʩʳ. 

ɼʠʥʘʤʠʯʥʳʡ ʭʘʨʘʢʪʝʨ ʧʝʨʮʝʧʪʠʚʥʦ-ʤʦʪʦʨʥʳʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ 

(ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʤʝʞʜʫ ʯʫʚʩʪʚʦʤ ʠ ʜʚʠʞʝʥʠʝʤ ʚ ʚʦʩʧʨʠʷʪʠʠ) ʩʫʱʝʩʪʚʝʥʥʦ 

ʚʣʠʷʝʪ ʥʘ ʘʧʧʘʨʘʪʥʦ-ʧʨʦʛʨʘʤʤʥʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ 

ʠʥʪʝʨʬʝʡʩʘ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʢ ʬʘʢʪʠʯʝʩʢʦʤʫ ʜʚʠʞʝʥʠʶ, 

ʥʝʦʙʭʦʜʠʤʦʤʫ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʜʝʡʩʪʚʠʡ, ʜʦʣʞʥʘ ʙʳʪʴ ʩʙʘʣʘʥʩʠʨʦʚʘʥʘ, ʘ 

ʦʮʝʥʢʘ ʜʝʡʩʪʚʠʡ ʧʦʣʴʟʦʚʘʪʝʣʷ ʩʠʩʪʝʤʦʡ ʜʦʣʞʥʘ ʠʤʝʪʴ ʥʘʠʤʝʥʴʰʫʶ 

ʟʘʜʝʨʞʢʫ.  

ɺʩʝ ʥʝʧʦʥʷʪʥʳʝ ʠʥʩʪʨʫʢʮʠʠ, ʟʘʛʘʜʦʯʥʳʝ ʤʝʥʶ, ʜʠʘʣʦʛʦʚʳʝ ʦʢʥʘ ʠ 

ʫʚʝʜʦʤʣʝʥʠʷ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʧʨʠʢʣʘʜʥʳʭ ʧʨʦʛʨʘʤʤʘʭ, 

ʜʦʣʞʥʳ ʙʳʪʴ ʧʝʨʝʩʤʦʪʨʝʥʳ, ʯʪʦʙʳ ʜʘʪʴ ʧʦʣʴʟʦʚʘʪʝʣʷʤ ʚʦʟʤʦʞʥʦʩʪʴ 

ʟʘʚʝʨʰʠʪʴ ʩʚʦʶ ʨʘʙʦʪʫ ʙʳʩʪʨʦ ʠ ʫʚʝʨʝʥʥʦ. ʅʘ ʧʦʚʝʜʝʥʠʝ ʧʦʣʴʟʦʚʘʪʝʣʷ ʧʨʠ 

ʏʂɺ ʪʘʢʞʝ ʚʣʠʷʶʪ ʩʣʝʜʫʶʱʠʝ ʬʘʢʪʦʨʳ: ʚʨʝʤʷ ʟʘʛʨʫʟʢʠ ʚʝʙ-ʩʪʨʘʥʠʮ, 

ʩʪʘʙʠʣʴʥʦʩʪʴ ʩʝʩʩʠʠ ʜʣʷ ʩʝʪʝʚʳʭ ʧʨʠʣʦʞʝʥʠʡ, ʘ ʪʘʢʞʝ ʥʘʨʫʰʝʥʠʷ, 

ʚʳʟʚʘʥʥʳʝ ʥʝʞʝʣʘʪʝʣʴʥʦʡ ʧʦʯʪʦʡ (ʩʧʘʤ) ʠ ʨʘʟʨʫʰʠʪʝʣʴʥʳʤʠ ʚʠʨʫʩʘʤʠ. ʇʦ 

ʤʝʨʝ ʨʦʩʪʘ ʯʠʩʣʘ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʨʝʰʝʥʠʝ ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʧʨʦʙʣʝʤ 

ʧʨʠʦʙʨʝʪʘʝʪ ʘʢʪʫʘʣʴʥʳʡ ʭʘʨʘʢʪʝʨ.  

ɺʦ-ʚʪʦʨʳʭ, ʩʦʚʨʝʤʝʥʥʳʡ ʠʥʪʝʨʬʝʡʩ ʜʦʣʞʝʥ ʦʪʣʠʯʘʪʴʩʷ 

ʫʥʠʚʝʨʩʘʣʴʥʦʩʪʴʶ.  

ʋ ʣʶʜʝʡ ʩ ʨʘʟʣʠʯʥʳʤ ʞʠʟʥʝʥʥʳʤ ʦʧʳʪʦʤ ʜʦʣʞʥʘ ʙʳʪʴ ʨʘʚʥʘʷ 

ʚʦʟʤʦʞʥʦʩʪʴ ʩʪʘʪʴ ʫʩʧʝʰʥʳʤʠ: ʧʦʞʠʣʳʝ ʠ ʤʦʣʦʜʳʝ, ʤʫʞʯʠʥʳ ʠ ʞʝʥʱʠʥʳ, 

ʥʘʯʠʥʘʶʱʠʝ ʠ ʩʧʝʮʠʘʣʠʩʪʳ, ʧʦʣʴʟʦʚʘʪʝʣʠ ʩ ʨʘʟʣʠʯʥʳʤʠ ʦʛʨʘʥʠʯʝʥʥʳʤʠ 

ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʠ ʧʦʣʴʟʦʚʘʪʝʣʠ ʩ ʥʠʟʢʦʡ ʤʦʪʠʚʘʮʠʝʡ, ʥʠʟʢʦʡ ʫʚʝʨʝʥʥʦʩʪʴʶ ʚ 

ʩʝʙʝ. 

ʇʦʣʴʟʦʚʘʪʝʣʠ ʩ ʧʣʦʭʠʤʠ ʥʘʚʳʢʘʤʠ ʯʪʝʥʠʷ, ʩ ʨʘʟʣʠʯʥʳʤ ʫʨʦʚʥʝʤ 

ʚʣʘʜʝʥʠʷ ʷʟʳʢʦʤ ʠ ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʨʘʟʣʠʯʥʳʭ ʢʫʣʴʪʫʨ ʜʦʣʞʥʳ ʠʤʝʪʴ 

ʚʦʟʤʦʞʥʦʩʪʴ ʩʪʘʪʴ ʧʦʣʥʦʮʝʥʥʳʤʠ ʫʯʘʩʪʥʠʢʘʤʠ ʩʦʚʨʝʤʝʥʥʦʛʦ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʦʙʱʝʩʪʚʘ (ʨʘʟʣʠʯʥʳʭ ʠʥʪʝʨʥʝʪ-ʩʦʦʙʱʝʩʪʚ, ʵʣʝʢʪʨʦʥʥʦʡ 

ʢʦʤʤʝʨʮʠʠ, ʵʣʝʢʪʨʦʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʠ ʪ.ʧ.). 

ɺʘʞʥʳʤ ʢʨʠʪʝʨʠʝʤ ʷʚʣʷʝʪʩʷ ʚʥʠʤʘʥʠʝ ʢ ʯʝʣʦʚʝʢʦ-ʢʦʤʧʴʶʪʝʨʥʦʤʫ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʶ, ʪʘʢ ʢʘʢ ʧʣʦʭʦ ʨʘʟʨʘʙʦʪʘʥʥʳʝ ʠʥʪʝʨʬʝʡʩʳ ʤʦʛʫʪ ʩʪʘʪʴ 

ʧʨʠʯʠʥʦʡ ʤʥʦʛʠʭ ʥʝʧʨʝʜʚʠʜʝʥʥʳʭ ʧʨʦʙʣʝʤ. ʂʣʘʩʩʠʯʝʩʢʠʤ ʧʨʠʤʝʨʦʤ ʵʪʦʛʦ 

ʷʚʣʷʝʪʩʷ ʘʚʘʨʠʷ ʥʘ ɸʕʉ ʊʨʠ-ʄʘʡʣ-ɸʡʣʝʥʜ, ʛʜʝ ʚ ʭʦʜʝ ʨʘʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʦ 

ʚʳʷʚʣʝʥʦ, ʯʪʦ, ʧʦ ʢʨʘʡʥʝʡ ʤʝʨʝ, ʯʘʩʪʠʯʥʫʶ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ʟʘ ʢʘʪʘʩʪʨʦʬʫ 

ʥʝʩʝʪ ʥʘ ʩʝʙʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʠʥʪʝʨʬʝʡʩʘ. ʇʦʜʦʙʥʳʤ ʦʙʨʘʟʦʤ, ʘʚʘʨʠʠ ʚ 

ʘʚʠʘʮʠʠ ʚʦʟʥʠʢʘʣʠ ʚʩʣʝʜʩʪʚʠʝ ʨʝʰʝʥʠʷ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʥʝʩʪʘʥʜʘʨʪʥʳʝ ʚʦʟʜʫʰʥʳʝ ʧʨʠʙʦʨʳ ʠ/ʠʣʠ ʨʘʩʧʦʣʦʞʝʥʠʝ ʰʪʫʨʚʘʣʘ. ʍʦʪʷ 

ʧʨʝʜʧʦʣʘʛʘʣʦʩʴ, ʯʪʦ ʥʦʚʳʝ ʢʦʥʩʪʨʫʢʮʠʠ ʙʦʣʝʝ ʩʦʚʝʨʰʝʥʥʳ ʢʘʩʘʪʝʣʴʥʦ 

ʦʩʥʦʚʥʦʛʦ ʯʝʣʦʚʝʢʦ-ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ, ʧʠʣʦʪʘʤ ʙʳʣʦ ʧʨʠʩʫʱʝ 

çʩʪʘʥʜʘʨʪʥʦʝè ʨʘʩʧʦʣʦʞʝʥʠʝ ʠ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʢʦʥʮʝʧʪʫʘʣʴʥʦ ʭʦʨʦʰʘʷ ʠʜʝʷ 

ʥʝ ʧʦʚʣʝʢʣʘ ʞʝʣʘʝʤʳʝ ʨʝʟʫʣʴʪʘʪʳ. 

ʅʘʜʝʞʥʳʝ, ʫʥʠʚʝʨʩʘʣʴʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʧʦʟʚʦʣʷʪ ʧʨʝʜʦʩʪʘʚʣʷʪʴ 

ʞʠʟʥʝʥʥʦ ʚʘʞʥʳʝ ʫʩʣʫʛʠ: ʤʝʜʠʮʠʥʩʢʠʝ, ʚʦʝʥʥʦʡ ʠ ʧʦʣʠʮʝʡʩʢʦʡ ʟʘʱʠʪʳ, 
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ʙʝʟʦʧʘʩʥʦʡ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ, ʶʨʠʜʠʯʝʩʢʠʝ, ʙʘʥʢʦʚʩʢʠʝ, ʘ ʪʘʢʞʝ 

ʵʬʬʝʢʪʠʚʥʦʝ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʝ ʦʙʫʯʝʥʠʝ. ʅʘ ʦʩʥʦʚʝ ʜʦʩʪʫʧʥʳʭ ʪʝʭʥʦʣʦʛʠʡ 

ʢʦʥʪʝʥʪ-ʧʨʦʚʘʡʜʝʨʳ ʤʦʛʫʪ ʩʦʟʜʘʪʴ ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʧʦʣʝʟʥʳʡ ʵʣʝʢʪʨʦʥʥʳʡ 

ʙʠʟʥʝʩ, ʵʣʝʢʪʨʦʥʥʦʝ ʦʙʫʯʝʥʠʝ, ʵʣʝʢʪʨʦʥʥʦʝ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʝ, ʵʣʝʢʪʨʦʥʥʦʝ 

ʧʨʘʚʠʪʝʣʴʩʪʚʦ ʠ ʤʥʦʛʠʝ ʜʨʫʛʠʝ ʧʨʠʣʦʞʝʥʠʷ.  

ʇʝʨʝʜ ʩʧʝʮʠʘʣʠʩʪʘʤʠ ʠ ʠʩʩʣʝʜʦʚʘʪʝʣʷʤʠ ʚ ʦʙʣʘʩʪʠ ʏʂɺ ʩʪʦʠʪ ʟʘʜʘʯʘ 

ʨʘʟʨʘʙʦʪʢʠ ʥʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʧʦʟʚʦʣʷʶʱʠʭ ʨʝʰʘʪʴ ʥʘʮʠʦʥʘʣʴʥʳʝ ʠ 

ʤʝʞʜʫʥʘʨʦʜʥʳʝ ʧʨʦʙʣʝʤʳ ʠ ʧʦʟʚʦʣʷʶʱʠʭ ʧʦʚʳʩʠʪʴ ʫʨʦʚʝʥʴ ʞʠʟʥʠ 

ʦʙʱʝʩʪʚʘ.  

 

ʇʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ ʠʥʪʝʨʬʝʡʩ ʠ ʝʛʦ ʚʠʜʳ 

ɺ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʩʠʩʪʝʤʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʤʦʞʝʪ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʥʘ 

ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʤ, ʧʨʦʛʨʘʤʤʥʦʤ ʠ ʘʧʧʘʨʘʪʥʦʤ ʫʨʦʚʥʷʭ. 

ʇʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ ʠʥʪʝʨʬʝʡʩ ʧʦʟʚʦʣʷʝʪ ʧʦʣʴʟʦʚʘʪʝʣʶ ʫʧʨʘʚʣʷʪʴ 

ʨʘʙʦʪʦʡ ʧʨʦʛʨʘʤʤʳ ʠʣʠ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʩʠʩʪʝʤʳ ʠ ʧʦʣʫʯʘʪʴ ʪʨʝʙʫʝʤʳʝ 

ʨʝʟʫʣʴʪʘʪʳ. ʌʘʢʪʠʯʝʩʢʠ, ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ ʠʥʪʝʨʬʝʡʩ ï ʵʪʦ ʢʘʥʘʣ, ʧʦ 

ʢʦʪʦʨʦʤʫ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʧʦʣʴʟʦʚʘʪʝʣʷ ʠ ʧʨʦʛʨʘʤʤʳ. 

ʇʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ ʠʥʪʝʨʬʝʡʩ ʨʝʘʣʠʟʫʝʪ ʨʘʙʦʪʫ ʯʝʣʦʚʝʢʘ ʥʘ ʧʝʨʩʦʥʘʣʴʥʦʤ 

ʢʦʤʧʴʶʪʝʨʝ ʧʦʩʨʝʜʩʪʚʦʤ ʵʣʝʤʝʥʪʦʚ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ. 

ʕʣʝʤʝʥʪ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ï ʵʪʦ ʵʣʝʤʝʥʪ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʛʦ ʠʥʪʝʨʬʝʡʩʘ, 

ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʦʛʦ ʧʦʣʴʟʦʚʘʪʝʣʴ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚʟʘʠʤʦʜʝʡʩʪʚʫʝʪ ʩ 

ʧʨʦʛʨʘʤʤʦʡ ʠʣʠ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʩʠʩʪʝʤʦʡ. 

ʈʘʟʣʠʯʘʶʪ ʘʢʪʠʚʥʳʝ ʠ ʧʘʩʩʠʚʥʳʝ ʵʣʝʤʝʥʪʳ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ. 

ʇʘʩʩʠʚʥʳʡ ʵʣʝʤʝʥʪ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ï ʵʪʦ ʵʣʝʤʝʥʪ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʛʦ 

ʠʥʪʝʨʬʝʡʩʘ, ʯʝʨʝʟ ʢʦʪʦʨʳʡ ʧʦʣʴʟʦʚʘʪʝʣʴ ʥʝ ʠʤʝʝʪ ʧʨʷʤʦʛʦ ʜʦʩʪʫʧʘ ʢ 

ʩʠʩʪʝʤʥʳʤ ʠʣʠ ʧʨʦʛʨʘʤʤʥʳʤ ʨʝʩʫʨʩʘʤ, ʪ. ʝ. ʥʝ ʤʦʞʝʪ ʫʧʨʘʚʣʷʪʴ ʠʣʠ 

ʠʟʤʝʥʷʪʴ ʵʪʠ ʨʝʩʫʨʩʳ ʥʘʧʨʷʤʫʶ ʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ. 

ʂ ʧʘʩʩʠʚʥʳʤ ʵʣʝʤʝʥʪʘʤ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʦʪʥʦʩʷʪʩʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ 

ʩʦʦʙʱʝʥʠʷ, ʧʦʜʩʢʘʟʢʠ ʠ ʪ. ʜ. 

ɸʢʪʠʚʥʳʡ ʵʣʝʤʝʥʪ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ï ʵʪʦ ʵʣʝʤʝʥʪ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʛʦ 

ʠʥʪʝʨʬʝʡʩʘ, ʯʝʨʝʟ ʢʦʪʦʨʳʡ ʧʦʣʴʟʦʚʘʪʝʣʴ ʠʤʝʝʪ ʧʨʷʤʦʡ ʜʦʩʪʫʧ ʢ ʩʠʩʪʝʤʥʳʤ ʠ 

ʧʨʦʛʨʘʤʤʥʳʤ ʨʝʩʫʨʩʘʤ ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʠ 

ʠʟʤʝʥʝʥʠʷ ʠʭ. 

ʂ ʘʢʪʠʚʥʳʤ ʵʣʝʤʝʥʪʘʤ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʦʪʥʦʩʷʪʩʷ ʢʦʤʘʥʜʳ ʫʧʨʘʚʣʝʥʠʷ 

ʩʠʩʪʝʤʥʳʤʠ ʥʘʩʪʨʦʡʢʘʤʠ ʠ ʧʨʦʛʨʘʤʤʥʳʤʠ ʨʝʩʫʨʩʘʤʠ, ʩʨʝʜʩʪʚʘ 

ʢʦʥʬʠʛʫʨʘʮʠʠ ʩʠʩʪʝʤʳ, ʢʦʤʘʥʜʳ ʨʘʙʦʪʳ ʩ ʬʘʡʣʦʚʳʤʠ ʩʠʩʪʝʤʘʤʠ. 

ʉʦʛʣʘʩʥʦ ʦʙʱʝʧʨʠʥʷʪʦʡ ʢʣʘʩʩʠʬʠʢʘʮʠʠ, ʩʫʱʝʩʪʚʫʶʱʠʝ ʥʘ ʧʨʘʢʪʠʢʝ 

ʠʥʪʝʨʬʝʡʩʳ ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ ʩʣʝʜʫʶʱʠʝ ʚʠʜʳ: 

ï ʢʦʤʘʥʜʥʳʡ ʠʥʪʝʨʬʝʡʩ; 

ï ʛʨʘʬʠʯʝʩʢʠʡ ʠʥʪʝʨʬʝʡʩ; 

ï SILK-ʠʥʪʝʨʬʝʡʩ. 

1. ʂʦʤʘʥʜʥʳʡ ʠʥʪʝʨʬʝʡʩ. ʆʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʠ ʥʘʠʙʦʣʝʝ ʩʪʘʨʳʭ 

ʷʚʣʷʝʪʩʷ ʠʥʪʝʨʬʝʡʩ ʢʦʤʘʥʜʥʦʡ ʩʪʨʦʢʠ. ʂʦʤʘʥʜʥʳʡ (ʢʦʤʘʥʜʥʦ-ʩʪʨʦʯʥʳʡ, 
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CLI, Command Line Interface) ʠʥʪʝʨʬʝʡʩ ʧʦʣʫʯʠʣ ʥʘʠʙʦʣʴʰʝʝ ʨʘʟʚʠʪʠʝ ʚʦ 

ʚʨʝʤʝʥʘ ʨʘʩʮʚʝʪʘ ʙʦʣʴʰʠʭ ʤʥʦʛʦʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʭ ʩʠʩʪʝʤ ʩ ʘʣʬʘʚʠʪʥʦ-

ʮʠʬʨʦʚʳʤʠ ʜʠʩʧʣʝʷʤʠ. ʆʥ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʪʝʤ, ʯʪʦ ʧʦʣʴʟʦʚʘʪʝʣʴ 

ʦʩʫʱʝʩʪʚʣʷʝʪ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ ʕɺʄ ʧʦʩʨʝʜʩʪʚʦʤ ʢʦʤʘʥʜʥʦʡ ʩʪʨʦʢʠ, ʚ 

ʢʦʪʦʨʫʶ ʚʚʦʜʷʪʩʷ ʢʦʤʘʥʜʳ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʬʦʨʤʘʪʘ, ʘ ʟʘʪʝʤ ʧʝʨʝʜʘʶʪʩʷ ʢ 

ʠʩʧʦʣʥʝʥʠʶ (ʈʠʩ. 4.6) 

 

ʈʠʩʫʥʦʢ 4.6 - ʂʦʤʘʥʜʥʳʡ ʠʥʪʝʨʬʝʡʩ 
 

ʂʦʤʘʥʜʥʘʷ ʩʪʨʦʢʘ ï ʵʪʦ ʩʨʝʜʩʪʚʦ ʧʨʷʤʦʛʦ ʫʢʘʟʘʥʠʷ ʢʦʤʧʴʶʪʝʨʫ ʩʦ 

ʩʪʦʨʦʥʳ ʧʦʣʴʟʦʚʘʪʝʣʷ. ʆʙʳʯʥʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʢʣʶʯʠ, 

ʦʪʜʝʣʴʥʳʝ ʩʠʤʚʦʣʳ, ʘʙʙʨʝʚʠʘʪʫʨʳ ʣʠʙʦ ʢʦʤʘʥʜʳ, ʩʦʩʪʦʷʱʠʝ ʮʝʣʠʢʦʤ ʠʟ 

ʩʣʦʚ. ʕʪʦ ʧʨʷʤʦʡ ʜʦʩʪʫʧ ʚ ʩʠʩʪʝʤʫ, ʯʘʩʪʦ ʩʦʯʝʪʘʝʤʳʡ ʩ ʥʘʙʦʨʦʤ 

ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘʨʠʷ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʛʠʙʢʦʩʪʠ: ʤʥʦʞʝʩʪʚʦ 

ʦʧʮʠʡ ʠʣʠ ʧʘʨʘʤʝʪʨʦʚ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʧʨʠʤʝʥʷʪʴʩʷ ʜʣʷ ʤʥʦʛʠʭ ʦʙʲʝʢʪʦʚ 

ʦʜʥʦʚʨʝʤʝʥʥʦ, ʠʟʙʘʚʣʷʷ ʦʪ ʧʦʚʪʦʨʝʥʠʡ ʢʦʤʘʥʜ. ʉʭʝʤʫ ʢʦʤʘʥʜʥʦʡ ʩʪʨʦʢʠ 

ʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʪʘʢ: 

ʢʦʤʘʥʜʘ ï ʦʧʮʠʷé ʘʨʛʫʤʝʥʪ1 ʘʨʛʫʤʝʥʪ2é 

ʂʦʤʘʥʜʥʘʷ ʩʪʨʦʢʘ ï ʚʝʩʴʤʘ ʤʦʱʥʦʝ ʩʨʝʜʩʪʚʦ ʚʦʟʜʝʡʩʪʚʠʷ, ʪʘʢ ʢʘʢ 

ʟʘʥʠʤʘʝʪ ʟʥʘʯʠʪʝʣʴʥʦ ʤʝʥʴʰʝ ʧʘʤʷʪʠ ʤʘʰʠʥʳ ʠ ʥʝ ʪʨʝʙʫʝʪ ʧʨʦʤʝʞʫʪʦʯʥʳʭ 

ʧʨʦʛʨʘʤʤ-ʧʦʩʨʝʜʥʠʢʦʚ. ʆʜʥʘʢʦ ʵʪʘ ʙʳʩʪʨʦʪʘ ʠ ʤʦʱʴ ʩʦʧʨʷʞʝʥʳ ʩ 

ʪʨʫʜʥʦʩʪʷʤʠ ʚ ʦʩʚʦʝʥʠʠ ʠ ʟʘʧʦʤʠʥʘʥʠʠ ʷʟʳʢʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ. 

2. ɻʨʘʬʠʯʝʩʢʠʡ ʠʥʪʝʨʬʝʡʩ ʧʦʣʴʟʦʚʘʪʝʣʷ ʷʚʣʷʝʪʩʷ ʦʙʷʟʘʪʝʣʴʥʳʤ 

ʢʦʤʧʦʥʝʥʪʦʤ ʙʦʣʴʰʠʥʩʪʚʘ ʩʦʚʨʝʤʝʥʥʳʭ ʧʨʦʛʨʘʤʤʥʳʭ ʧʨʦʜʫʢʪʦʚ, 

ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʭ ʥʘ ʨʘʙʦʪʫ ʢʦʥʝʯʥʦʛʦ ʧʦʣʴʟʦʚʘʪʝʣʷ. ʆʩʥʦʚʥʳʤʠ 

ʜʦʩʪʦʠʥʩʪʚʘʤʠ ʛʨʘʬʠʯʝʩʢʦʛʦ ʠʥʪʝʨʬʝʡʩʘ ʷʚʣʷʶʪʩʷ ʥʘʛʣʷʜʥʦʩʪʴ ʠ 

ʠʥʪʫʠʪʠʚʥʘʷ ʧʦʥʷʪʥʦʩʪʴ ʜʣʷ ʧʦʣʴʟʦʚʘʪʝʣʷ, ʘ ʪʘʢʞʝ ʦʙʱʥʦʩʪʴ ʠʥʪʝʨʬʝʡʩʘ 
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ʧʨʦʛʨʘʤʤ, ʥʘʧʠʩʘʥʥʳʭ ʩʧʝʮʠʘʣʴʥʦ ʜʣʷ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʚ ʛʨʘʬʠʯʝʩʢʦʡ 

ʩʨʝʜʝ. ʇʦʣʴʟʦʚʘʪʝʣʴ, ʥʘʫʯʠʚʰʠʩʴ ʨʘʙʦʪʘʪʴ ʩ ʦʜʥʦʡ ʧʨʦʛʨʘʤʤʦʡ, ʣʝʛʢʦ ʤʦʞʝʪ 

ʥʘʯʘʪʴ ʨʘʙʦʪʘʪʴ ʠ ʩʦ ʚʩʝʤʠ ʦʩʪʘʣʴʥʳʤʠ. 

ʅʘʠʙʦʣʝʝ ʯʘʩʪʦ ʛʨʘʬʠʯʝʩʢʠʡ ʠʥʪʝʨʬʝʡʩ ʨʝʘʣʠʟʫʝʪʩʷ ʚ ʠʥʪʝʨʘʢʪʠʚʥʦʤ 

ʨʝʞʠʤʝ ʨʘʙʦʪʳ ʧʦʣʴʟʦʚʘʪʝʣʷ ʠ ʩʪʨʦʠʪʩʷ ʚ ʚʠʜʝ ʩʠʩʪʝʤʳ ʩʧʫʩʢʘʶʱʠʭʩʷ ʤʝʥʶ 

ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʚ ʢʘʯʝʩʪʚʝ ʩʨʝʜʩʪʚʘ ʤʘʥʠʧʫʣʷʮʠʠ ʤʳʰʠ ʠ ʢʣʘʚʠʘʪʫʨʳ. 

ʈʘʙʦʪʘ ʧʦʣʴʟʦʚʘʪʝʣʷ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩ ʵʢʨʘʥʥʳʤʠ ʬʦʨʤʘʤʠ, ʩʦʜʝʨʞʘʱʠʤʠ 

ʦʙʲʝʢʪʳ ʫʧʨʘʚʣʝʥʠʷ, ʧʘʥʝʣʠ ʠʥʩʪʨʫʤʝʥʪʦʚ ʩ ʧʠʢʪʦʛʨʘʤʤʘʤʠ ʨʝʞʠʤʦʚ ʠ 

ʢʦʤʘʥʜ ʦʙʨʘʙʦʪʢʠ. 

ɻʨʘʬʠʯʝʩʢʠʡ ʠʥʪʝʨʬʝʡʩ ʧʦʟʚʦʣʷʝʪ ʧʦʣʴʟʦʚʘʪʝʣʶ ʧʦʜʜʝʨʞʠʚʘʪʴ 

ʨʘʟʣʠʯʥʳʝ ʚʠʜʳ ʜʠʘʣʦʛʘ, ʢʦʪʦʨʳʡ ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʦʙʤʝʥ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʤʠ ʩʦʦʙʱʝʥʠʷʤʠ ʤʝʞʜʫ ʫʯʘʩʪʥʠʢʘʤʠ ʧʨʦʮʝʩʩʘ, ʢʦʛʜʘ ʧʨʠʝʤ, 

ʦʙʨʘʙʦʪʢʘ ʠ ʚʳʜʘʯʘ ʩʦʦʙʱʝʥʠʡ ʧʨʦʠʩʭʦʜʠʪ ʚ ʨʝʘʣʴʥʦʤ ʤʘʩʰʪʘʙʝ ʚʨʝʤʝʥʠ. 

(ʈʠʩ. 4.7) 

ʅʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤʠ ʚʠʜʘʤʠ ʦʨʛʘʥʠʟʘʮʠʠ ʜʠʘʣʦʛʘ ʷʚʣʷʶʪʩʷ: 

ï ʤʝʥʶ (ʬʠʢʩʠʨʦʚʘʥʥʳʝ, ʢʦʥʪʝʢʩʪʥʳʝ, ʚʩʧʣʳʚʘʶʱʠʝ); 

ï ʰʘʙʣʦʥ; 

ï ʢʦʤʘʥʜʘ; 

ï ʝʩʪʝʩʪʚʝʥʥʳʡ ʷʟʳʢ. 
 

 

ʈʠʩʫʥʦʢ 4.7 - ɻʨʘʬʠʯʝʩʢʠʡ ʠʥʪʝʨʬʝʡʩ Windows 7 
 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʷʟʳʢʘ ʚ ʤʝʥʶ ʫʜʦʙʥʦ ʠ ʜʣʷ ʧʦʣʴʟʦʚʘʪʝʣʝʡ, 

ʠ ʜʣʷ ʨʘʟʨʘʙʦʪʯʠʢʦʚ. ʆʜʥʘʢʦ ʚʦʟʥʠʢʘʝʪ ʧʨʦʙʣʝʤʘ ï ʤʥʦʛʦʟʥʘʯʥʦʩʪʴ ʩʣʦʚ 

ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʷʟʳʢʘ, ʠʭ ʥʝʯʝʪʢʘʷ ʦʧʨʝʜʝʣʝʥʥʦʩʪʴ. ʗʟʳʢ ï ʵʪʦ, ʧʦ ʩʫʪʠ, 

ʠʝʨʘʨʭʠʯʝʩʢʘʷ ʩʠʩʪʝʤʘ ʦʙʦʙʱʝʥʠʡ. ʂʘʢ ʠ ʚʦ ʚʩʷʢʦʡ ʠʝʨʘʨʭʠʯʝʩʢʦʡ ʩʠʩʪʝʤʝ, 

ʦʙʨʘʙʦʪʢʘ ʧʦʩʪʫʧʘʶʱʝʡ ʥʘ ʚʭʦʜ ʠʥʬʦʨʤʘʮʠʠ ʩʦʩʪʦʠʪ ʚ ʝʝ ʢʣʘʩʩʠʬʠʢʘʮʠʠ. 

ʅʦ ʦʪʣʠʯʠʝ ʵʪʦʡ ʩʠʩʪʝʤʳ ʦʪ ʜʨʫʛʠʭ ʧʦʜʦʙʥʳʭ ʩʠʩʪʝʤ ï ʧʦʧʘʜʘʥʠʝ 

ʧʨʘʢʪʠʯʝʩʢʠ ʢʘʞʜʦʛʦ ʩʣʦʚʘ, ʧʦʩʪʫʧʠʚʰʝʛʦ ʥʘ çʚʭʦʜè, ʚ ʥʝʢʦʪʦʨʦʝ ʤʥʦʞʝʩʪʚʦ 
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ʢʣʘʩʩʦʚ, ʪ.ʝ. ʠʤʝʝʪ ʤʝʩʪʦ ʧʦʣʠʩʝʤʠʷ ʠʣʠ ʤʥʦʛʦʟʥʘʯʥʦʩʪʴ ʧʨʘʢʪʠʯʝʩʢʠ 

ʢʘʞʜʦʛʦ ʩʣʦʚʘ. ʕʪʦ ʩʢʦʨʝʝ ʥʝ ʠʩʢʣʶʯʝʥʠʝ, ʘ ʧʨʘʚʠʣʦ ʜʣʷ ʷʟʳʢʘ. 

WIMP-ʠʥʪʝʨʬʝʡʩ ï ʵʪʦ ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʝʤʳʡ ʛʨʘʬʠʯʝʩʢʠʡ 

ʠʥʪʝʨʬʝʡʩ. ɺʩʝ ʧʨʦʜʫʢʪʳ ʢʦʤʧʘʥʠʠ Microsoft ʦʩʥʦʚʘʥʳ ʥʘ ʥʝʤ (ʚʩʝ ʚʝʨʩʠʠ 

Windows, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʜʣʷ ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ UNIX, ʠ ʤʥʦʛʠʝ ʩʠʩʪʝʤʳ 

ʜʣʷ ʄʘʢʠʥʪʦʰ). ɸʙʙʨʝʚʠʘʪʫʨʘ WIMP ï ʵʪʦ Windows (ʦʢʥʘ), Icons (ʟʥʘʯʢʠ, 

ʠʢʦʥʢʠ), Menus (ʤʝʥʶ), Pointers (ʫʢʘʟʘʪʝʣʠ ʤʳʰʠ). ʆʪʤʝʪʠʤ, ʯʪʦ ʢʨʦʤʝ ʵʪʠʭ 

ʵʣʝʤʝʥʪʦʚ, ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʢʥʦʧʢʠ, ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʝ ʧʘʥʝʣʠ, 

ʧʘʣʠʪʨʳ, ʜʠʘʣʦʛʦʚʳʝ ʦʢʥʘ ʠ ʜʨ.  

Windows. ʆʢʥʘ ʤʦʛʫʪ ʧʦ-ʨʘʟʥʦʤʫ ʨʘʩʧʦʣʘʛʘʪʴʩʷ, ʙʳʪʴ ʥʘʣʦʞʝʥʥʳʤʠ 

ʜʨʫʛ ʥʘ ʜʨʫʛʘ ʠʣʠ ʨʘʩʧʦʣʘʛʘʪʴʩʷ ʢʘʩʢʘʜʦʤ, ʤʝʥʷʪʴ ʨʘʟʤʝʨʳ, ʨʘʟʚʝʨʪʳʚʘʪʴʩʷ 

ʚʦ ʚʝʩʴ ʵʢʨʘʥ, ʩʚʝʨʪʳʚʘʪʴʩʷ ʚ ʠʢʦʥʢʫ. ɺʘʞʥʘʷ ʯʘʩʪʴ ʦʢʥʘ ï ʥʘʣʠʯʠʝ ʩʢʨʦʣʣ-

ʙʘʨʘ ʜʣʷ ʧʝʨʝʪʘʩʢʠʚʘʥʠʷ ʩʦʜʝʨʞʠʤʦʛʦ ʚ ʚʠʜʠʤʫʶ ʯʘʩʪʴ (ʯʪʦ ʜʝʣʘʝʪ ʦʢʥʦ 

ʘʥʘʣʦʛʦʤ ʨʝʘʣʴʥʦʛʦ ʦʢʥʘ). 

Icons. ʄʘʣʝʥʴʢʘʷ ʢʘʨʪʠʥʢʘ ʩʣʫʞʠʪ çʧʨʝʜʩʪʘʚʠʪʝʣʝʤè ʟʘʢʨʳʪʦʛʦ ʦʢʥʘ, 

ʧʦʟʚʦʣʷʷ ʨʘʟʚʝʨʥʫʪʴ ʝʛʦ, ʢʦʛʜʘ ʧʦʪʨʝʙʫʝʪʩʷ. ʊʘʢʘʷ ʢʘʨʪʠʥʢʘ ï ʥʘʧʦʤʠʥʘʥʠʝ ʦ 

ʩʫʱʝʩʪʚʦʚʘʥʠʠ ʦʢʥʘ ï ʵʢʦʥʦʤʠʪ ʤʝʩʪʦ ʥʘ ʵʢʨʘʥʝ. ʀʢʦʥʢʠ ʪʘʢʞʝ ʩʣʫʞʘʪ ʜʣʷ 

ʦʪʦʙʨʘʞʝʥʠʷ ʜʨʫʛʠʭ ʵʣʝʤʝʥʪʦʚ ʩʠʩʪʝʤʳ, ʷʚʣʷʷʩʴ ʠʭ çʩʚʝʨʪʢʦʡè, ʥʘʧʨʠʤʝʨ, 

ʤʫʩʦʨʥʘʷ ʢʦʨʟʠʥʘ, ʨʘʟʥʳʝ ʜʠʩʢʠ, ʧʘʧʢʠ ʠ ʧʨ. ɺʘʨʠʘʥʪʳ ʠʟʦʙʨʘʞʝʥʠʷ ʠʢʦʥʢʠ 

ʤʦʛʫʪ ʙʳʪʴ ʩʘʤʳʤʠ ʨʘʟʥʦʦʙʨʘʟʥʳʤʠ ʠ ʩʣʫʞʘʪ ʤʥʝʤʦʥʠʯʝʩʢʠʤʠ ʧʨʘʚʠʣʘʤʠ, 

ʧʦʟʚʦʣʷʶʱʠʤʠ ʧʦ ʚʠʜʫ ʠʢʦʥʢʠ ʧʦʥʷʪʴ, ʯʪʦ ʟʘ ʥʝʡ ʩʢʨʳʚʘʝʪʩʷ.  

Menus. ɺ ʤʝʥʶ ʥʘʙʦʨʳ ʚʦʟʤʦʞʥʳʭ ʢʦʤʘʥʜ ʦʪʦʙʨʘʞʘʶʪʩʷ ʥʘ ʵʢʨʘʥʝ, ʠ 

ʧʦʣʴʟʦʚʘʪʝʣʴ ʚʳʙʠʨʘʝʪ ʠʭ ʤʳʰʴʶ ʣʠʙʦ ʬʫʥʢʮʠʦʥʘʣʴʥʳʤʠ ʢʣʘʚʠʰʘʤʠ, ʣʠʙʦ 

ʘʣʬʘʚʠʪʥʦ-ʮʠʬʨʦʚʳʤʠ. ʕʪʦ ʥʝ ʪʨʝʙʫʝʪ ʟʘʧʦʤʠʥʘʥʠʷ ʚʩʝʭ ʢʦʤʘʥʜ ʠ ʠʭ ʦʧʮʠʡ 

ʠ ʦʙʣʝʛʯʘʝʪ ʧʨʦʮʝʩʩ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ. ʏʘʩʪʦ ʤʝʥʶ ʦʨʛʘʥʠʟʦʚʘʥʳ 

ʠʝʨʘʨʭʠʯʝʩʢʠ, ʯʪʦ ʫʧʨʦʱʘʝʪ ʚʳʟʦʚ ʥʫʞʥʦʡ ʢʦʤʘʥʜʳ. ʊʘʢʠʝ ʤʝʥʶ ʙʘʟʠʨʫʶʪʩʷ 

ʥʘ ʥʘʟʚʘʥʠʷʭ ʜʝʡʩʪʚʠʡ ʥʘ ʝʩʪʝʩʪʚʝʥʥʦʤ ʷʟʳʢʝ ʠ ʧʨʝʜʣʘʛʘʶʪ ʦʧʮʠʠ ʢʘʢ 

ʥʫʤʝʨʦʚʘʥʥʳʡ ʚʳʙʦʨ (ʦʥʠ ʤʦʛʫʪ ʙʳʪʴ ʠ ʛʨʘʬʠʯʝʩʢʠʤʠ). 

Pointers. ʋʢʘʟʘʪʝʣʠ ï ʦʩʥʦʚʘ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ WIMP-ʠʥʪʝʨʬʝʡʩʘ. 

ɹʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʝʪ ʬʦʨʤʘ ʢʫʨʩʦʨʘ. ʉʢʘʞʝʤ, ʩʪʨʝʣʢʘ, ʣʠʙʦ ʚʝʨʪʠʢʘʣʴʥʘʷ 

ʧʦʣʦʩʢʘ, ʣʠʙʦ ʢʫʨʩʦʨ ʤʝʥʷʶʪ ʬʦʨʤʫ ʧʨʠ ʠʟʤʝʥʝʥʠʠ ʬʫʥʢʮʠʠ (ʩʪʨʝʣʢʘ 

ʟʘʤʝʥʷʝʪʩʷ ʢʨʝʩʪʦʤ ʧʨʠ ʨʠʩʦʚʘʥʠʠ ʣʠʥʠʡ). ʌʦʨʤʘ ʫʢʘʟʘʪʝʣʷ ʤʦʞʝʪ ʪʘʢʞʝ 

ʠʥʬʦʨʤʠʨʦʚʘʪʴ ʦ ʩʦʩʪʦʷʥʠʠ ʩʠʩʪʝʤʳ: ʠʤʝʪʴ ʚʠʜ ʧʝʩʦʯʥʳʭ ʯʘʩʦʚ, ʝʩʣʠ 

ʚʳʧʦʣʥʷʝʪʩʷ ʧʨʦʛʨʘʤʤʘ ʠ ʥʘʜʦ ʧʦʜʦʞʜʘʪʴ. ʌʦʨʤʘ ʫʢʘʟʘʪʝʣʷ ʧʦʜʦʙʥʘ ʠʢʦʥʢʝ, 

ʥʦ ʚ ʜʦʧʦʣʥʝʥʠʝ ʢ ʥʝʡ ʫʢʘʟʘʪʝʣʴ ʠʤʝʝʪ ʪʘʢ ʥʘʟʳʚʘʝʤʫʶ hot-spot (ʘʢʪʠʚʥʫʶ 

ʦʙʣʘʩʪʴ). ɽʩʣʠ ʫʢʘʟʘʪʝʣʴ ʚ ʬʦʨʤʝ ʩʪʨʝʣʢʠ (ʣʶʙʦʛʦ ʚʠʜʘ), ʪʦ ʮʝʥʪʨ ʵʪʦʡ 

ʦʙʣʘʩʪʠ ï ʥʘ ʦʩʪʨʠʝ ʩʪʨʝʣʢʠ, ʝʩʣʠ ʚ ʚʠʜʝ ʫʢʘʟʳʚʘʶʱʝʛʦ ʧʘʣʴʮʘ ï ʥʘ ʢʦʥʯʠʢʝ 

ʵʪʦʛʦ ʧʘʣʴʮʘ, ʥʦ ʝʩʪʴ ʬʦʨʤʳ, ʢʦʛʜʘ ʘʢʪʠʚʥʘʷ ʦʙʣʘʩʪʴ ʥʝ ʩʪʦʣʴ ʦʯʝʚʠʜʥʘ (ʠ ʵʪʦ 

ʧʣʦʭʦ). ʇʨʠ ʚʳʙʦʨʝ ʬʦʨʤʳ ʫʢʘʟʘʪʝʣʷ ʩʣʝʜʫʝʪ ʚʩʝʛʜʘ ʟʘʙʦʪʠʪʴʩʷ ʦʙ 

ʦʯʝʚʠʜʥʦʩʪʠ ʘʢʪʠʚʥʦʡ ʦʙʣʘʩʪʠ.  

3. SILK-ʠʥʪʝʨʬʝʡʩ (Speech, Image, Language, Knowledge ï ʨʝʯʴ, ʦʙʨʘʟ, 

ʷʟʳʢ, ʟʥʘʥʠʝ) ï ʵʪʦ ʝʩʪʝʩʪʚʝʥʥʦ-ʠʥʪʫʠʪʠʚʥʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ, ʷʚʣʷʶʱʝʝʩʷ 

ʵʚʦʣʶʮʠʝʡ ʚ ʦʙʣʘʩʪʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʢʦʤʧʴʶʪʝʨʦʤ ʯʝʨʝʟ ʝʩʪʝʩʪʚʝʥʥʳʝ ʜʣʷ 
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ʯʝʣʦʚʝʢʘ ʩʧʦʩʦʙʳ ʠ ʠʥʪʝʨʬʝʡʩʳ. ɺ ʥʘʰʝ ʚʨʝʤʷ ʜʦʩʪʘʪʦʯʥʦ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ 

ʤʦʱʥʦʩʪʝʡ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʦʙʲʷʩʥʠʪʴ ʢʦʤʧʴʶʪʝʨʫ ʞʝʣʘʥʠʷ ʥʘʤʝʨʝʥʠʷ 

ʧʦʣʴʟʦʚʘʪʝʣʷ. ɺʩʝ, ʯʪʦ ʧʦʣʴʟʦʚʘʪʝʣʴ ʧʳʪʘʝʪʩʷ ʨʝʰʠʪʴ ʩ ʧʦʤʦʱʴʶ 

ʢʦʤʧʴʶʪʝʨʘ, ʤʦʞʝʪ ʙʳʪʴ ʚʳʧʦʣʥʝʥʦ ʯʝʨʝʟ ʨʘʩʧʦʟʥʘʚʘʥʠʝ ʤʠʤʠʢʠ, ʛʦʣʦʩʘ, 

ʞʝʩʪʦʚ. ʇʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ ʠʥʪʝʨʬʝʡʩʳ ʪʘʢʦʛʦ ʨʦʜʘ ʜʦʣʞʥʳ ʚʢʣʶʯʘʪʴ 

ʜʠʘʣʦʛ ʩ ʧʦʣʴʟʦʚʘʪʝʣʝʤ ʥʘ ʝʩʪʝʩʪʚʝʥʥʦʤ ʷʟʳʢʝ, ʩʦʜʝʨʞʘʱʝʤ ʟʥʘʢʦʚʳʝ 

ʵʣʝʤʝʥʪʳ, ʚʠʟʫʘʣʴʥʫʶ ʠʥʬʦʨʤʘʮʠʶ (ʚ ʪʦʤ ʯʠʩʣʝ ʚʳʨʘʞʝʥʠʝ ʣʠʮʘ), ʠ 

ʫʯʠʪʳʚʘʪʴ ʪʘʢʠʝ ʚʝʱʠ, ʢʘʢ, ʩʢʘʞʝʤ, ʥʘʧʨʘʚʣʝʥʠʝ ʚʟʦʨʘ ʧʦʣʴʟʦʚʘʪʝʣʷ (ʧʦ 

ʣʦʢʘʣʠʟʘʮʠʠ ʝʛʦ ʟʨʠʪʝʣʴʥʳʭ ʬʠʢʩʘʮʠʡ). 

ʆʙʲʝʜʠʥʠʚ ʚʦʟʤʦʞʥʦʩʪʠ ʩʝʥʩʦʨʦʚ, ʧʦʟʚʦʣʷʶʱʠʭ ʢʦʤʧʴʶʪʝʨʫ ʚʠʜʝʪʴ 

ʤʠʨ ʚ ʪʨʝʭʤʝʨʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ, ʠ ʜʦʙʘʚʠʚ ʬʫʥʢʮʠʠ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʛʦʣʦʩʘ ʠ 

ʵʤʦʮʠʠ, ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʘʙʩʦʣʶʪʥʦ ʥʦʚʳʡ ʚʠʜ ʠʥʪʝʨʘʢʪʠʚʥʳʭ ʧʨʠʣʦʞʝʥʠʡ. 

(ʈʠʩ. 4.8) 

 

ʈʠʩʫʥʦʢ 4.8 - ʇʨʠʤʝʨ ʝʩʪʝʩʪʚʝʥʥʦ-ʠʥʪʫʠʪʠʚʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ 
 

ʊʘʢʦʡ ʪʠʧ ʠʥʪʝʨʬʝʡʩʘ ʚʩʝ ʙʦʣʝʝ ʚʦʩʪʨʝʙʦʚʘʥ ʚ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ. ʉʘʤʘʷ 

ʫʙʝʜʠʪʝʣʴʥʘʷ ʠʣʣʶʩʪʨʘʮʠʷ ʵʪʦʛʦ ï ʚʠʨʪʫʘʣʴʥʘʷ ʨʝʘʣʴʥʦʩʪʴ, ʥʦ ʵʪʠʤ ʦʪʥʶʜʴ 

ʥʝ ʠʩʯʝʨʧʳʚʘʝʪʩʷ ʢʨʫʛ ʚʦʟʤʦʞʥʳʭ ʧʨʠʣʦʞʝʥʠʡ 3D (3-Dimensions, ʪ.ʝ. 

ʪʨʝʭʤʝʨʥʳʭ ʦʙʨʘʟʦʚ). ɺ ʮʝʣʦʤ ʞʝ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʡ ʠʥʪʝʨʬʝʡʩ ʩʦʯʝʪʘʝʪʩʷ ʩ 

ʜʨʫʛʠʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ, ʦʩʦʙʝʥʥʦ ʚ WIMP-ʠʥʪʝʨʬʝʡʩʘʭ. 

ʇʨʦʩʪʝʡʰʠʡ ʩʣʫʯʘʡ ï ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚ WIMP-ʠʥʪʝʨʬʝʡʩʝ ʵʣʝʤʝʥʪʦʚ 

ʦʙʲʝʤʥʦʩʪʠ, ʢ ʧʨʠʤʝʨʫ, ʟʘʪʝʥʝʥʠʷ (ʜʣʷ ʢʥʦʧʦʢ, ʧʦʣʦʩ ʧʨʦʢʨʫʪʢʠ ʠ ʜʨ.). 

ʈʘʟʫʤʥʦ ʠʩʧʦʣʴʟʫʝʤʳʡ ʵʬʬʝʢʪ ʪʨʝʭʤʝʨʥʦʩʪʠ ʧʦʟʚʦʣʷʝʪ ʧʦʜʩʚʝʪʠʪʴ ʘʢʪʠʚʥʳʝ 

(ʠʣʠ ʢʘʢʠʝ-ʪʦ ʥʫʞʥʳʝ) ʦʙʣʘʩʪʠ. ʂ ʩʦʞʘʣʝʥʠʶ, ʚʦ ʤʥʦʛʠʭ ʠʥʪʝʨʬʝʡʩʘʭ 

ʟʣʦʫʧʦʪʨʝʙʣʷʶʪ ʵʪʠʤʠ ʵʬʬʝʢʪʘʤʠ, ʩʢʫʣʴʧʪʫʨʥʦ ʚʳʜʝʣʷʷ ʢʘʞʜʳʡ ʬʨʘʛʤʝʥʪ 

ʪʝʢʩʪʘ, ʤʝʥʶ, ʛʨʘʥʠʮʳ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʪʝʨʷʝʪʩʷ ʩʤʳʩʣ ʵʪʦʛʦ ʤʦʱʥʦʛʦ 

ʩʨʝʜʩʪʚʘ. ɺ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʠʥʪʝʨʬʝʡʩʘʭ ʦʙʲʝʢʪʳ ʦʙʳʯʥʦ ʧʣʦʩʢʠʝ, ʥʦ 

ʧʫʪʝʤ ʠʟʤʝʥʝʥʠʷ ʠʭ ʨʘʟʤʝʨʘ ʩʦʟʜʘʶʪ ʦʱʫʱʝʥʠʝ 

ʫʜʘʣʝʥʥʦʩʪʠ/ʧʨʠʙʣʠʞʝʥʥʦʩʪʠ. ɼʣʷ ʩʦʟʜʘʥʠʷ ʦʱʫʱʝʥʠʷ ʪʨʝʭʤʝʨʥʦʩʪʠ 
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ʧʦʣʴʟʫʶʪʩʷ ʫʛʣʦʤ ʦʩʚʝʱʝʥʠʷ, ʨʘʟʤʝʨʘʤʠ ʠ ʥʘʣʦʞʝʥʠʝʤ ʦʜʥʠʭ ʠʟʦʙʨʘʞʝʥʠʡ 

ʥʘ ʜʨʫʛʠʝ. 

ʊʝʨʤʠʥ çʚʠʨʪʫʘʣʴʥʘʷ ʨʝʘʣʴʥʦʩʪʴè, ʠʣʠ çʚʠʨʪʫʘʣʴʥʦʝ ʦʢʨʫʞʝʥʠʝè, 

ʦʟʥʘʯʘʝʪ, ʯʪʦ ʩʦʟʜʘʝʪʩʷ ʪʘʢʦʝ ʢʦʤʧʴʶʪʝʨʥʦʝ ʠʟʦʙʨʘʞʝʥʠʝ, ʢʦʪʦʨʦʝ, ʥʘʭʦʜʷʩʴ 

ʚ ʩʦʛʣʘʩʠʠ ʩ ʧʨʦʰʣʳʤ ʦʧʳʪʦʤ ʯʝʣʦʚʝʢʘ, ʠʥʪʫʠʪʠʚʥʦ ʚʦʩʧʨʠʥʠʤʘʝʪʩʷ ʠʤ ʢʘʢ 

ʝʩʪʝʩʪʚʝʥʥʦʝ. ɺʠʨʪʫʘʣʴʥʘʷ ʨʝʘʣʴʥʦʩʪʴ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʤʥʦʞʝʩʪʚʘ ʜʨʫʛʠʭ 

ʢʦʤʧʴʶʪʝʨʥʳʭ ʦʙʨʘʟʦʚ ʚʳʧʦʣʥʝʥʠʝʤ ʩʣʝʜʫʶʱʠʭ ʫʩʣʦʚʠʡ: 

- ʛʨʘʬʠʯʝʩʢʦʝ ʠʟʦʙʨʘʞʝʥʠʝ ʜʦʣʞʥʦ ʧʦʟʚʦʣʷʪʴ ʚʳʧʦʣʥʷʪʴ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ, ʟʘʚʠʩʷʱʠʝ, ʩʢʘʞʝʤ, ʦʪ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʧʦʣʦʞʝʥʠʷ ʧʦʣʴʟʦʚʘʪʝʣʷ; 

- ʚʩʝ ʪʨʠ ʦʩʠ, ʦʧʠʩʳʚʘʶʱʠʝ ʧʦʣʦʞʝʥʠʝ ʦʙʲʝʢʪʦʚ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ, ʜʦʣʞʥʳ 

ʙʳʪʴ ʘʢʪʠʚʥʳ, ʪ.ʝ. ʟʘʜʝʡʩʪʚʦʚʘʥʳ; 

- ʠʟʤʝʥʝʥʠʷ ʦʙʲʝʢʪʦʚ ʥʘ ʵʢʨʘʥʝ ʜʦʣʞʥʳ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʠʭ ʨʝʘʣʴʥʳʤ 

ʠʟʤʝʥʝʥʠʷʤ ʚ ʪʨʝʭʤʝʨʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ; 

- ʜʦʣʞʥʦ ʙʳʪʴ ʨʝʘʣʠʟʦʚʘʥʦ ʙʦʣʴʰʠʥʩʪʚʦ ʠʥʪʫʠʪʠʚʥʦ ʚʦʟʤʦʞʥʳʭ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ ʩ ʧʨʝʜʲʷʚʣʷʝʤʳʤ ʦʙʲʝʢʪʦʤ ʚ ʨʝʘʣʴʥʦʤ ʤʠʨʝ; 

- ʜʦʣʞʥʳ ʙʳʪʴ ʚʦʟʤʦʞʥʳ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʦʙʲʝʢʪʦʚ ʧʦ ʚʩʝʤ ʨʝʘʣʴʥʳʤ ʠʣʠ 

ʪʨʝʙʫʝʤʳʤ ʩʪʝʧʝʥʷʤ ʩʚʦʙʦʜʳ; 

- ʨʝʘʢʮʠʷ ʦʙʲʝʢʪʦʚ ʥʘ ʚʦʟʜʝʡʩʪʚʠʝ ʜʦʣʞʥʘ ʧʨʦʠʩʭʦʜʠʪʴ ʚ ʢʚʘʟʠʨʝʘʣʴʥʦʝ 

ʚʨʝʤʷ. 

ɼʣʷ ʯʝʣʦʚʝʢʦ-ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʦʩʥʦʚʥʦʡ ʩʤʳʩʣ 

ʚʠʨʪʫʘʣʴʥʦʡ ʨʝʘʣʴʥʦʩʪʠ ʩʦʩʪʦʠʪ ʚ ʩʦʟʜʘʥʠʠ ʘʚʪʦʥʦʤʥʳʭ ʧʨʦʛʨʘʤʤʥʳʭ 

ʧʨʠʣʦʞʝʥʠʡ, ʯʴʠ ʘʙʩʪʨʘʢʪʥʳʝ ʨʝʧʨʝʟʝʥʪʘʮʠʠ ʦʨʠʝʥʪʠʨʦʚʘʥʳ ʚ ʙʦʣʴʰʝʡ 

ʩʪʝʧʝʥʠ ʥʘ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʯʝʤ ʥʘ ʨʝʘʣʴʥʳʝ ʦʙʲʝʢʪʳ. ɺ ʵʪʦʡ 

ʩʚʷʟʠ ʫʤʝʩʪʥʦ ʧʦʤʥʠʪʴ, ʯʪʦ ʚ ʚʠʨʪʫʘʣʴʥʦʡ ʨʝʘʣʴʥʦʩʪʠ ʤʦʛʫʪ ʧʨʦʠʩʭʦʜʠʪʴ ʠ 

ʥʝʚʳʧʦʣʥʠʤʳʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ. ʉʦʟʜʘʪʴ ʞʝ ʘʙʩʦʣʶʪʥʫʶ ʠʤʠʪʘʮʠʶ 

ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʤʠʨʘ ʩ ʝʛʦ ʙʝʩʢʦʥʝʯʥʳʤ ʨʘʟʥʦʦʙʨʘʟʠʝʤ ʥʝʚʦʟʤʦʞʥʦ, ʧʦʪʦʤʫ 

ʯʪʦ ʵʪʦ ʦʟʥʘʯʘʣʦ ʙʳ ʩʦʟʜʘʥʠʝ ʩʦʚʝʨʰʝʥʥʦʡ ʧʩʠʭʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʤʠʨʘ. 

ʆʪʜʝʣʴʥʦ ʩʪʦʠʪ ʫʧʦʤʷʥʫʪʴ ʦ ʥʦʚʳʭ ʨʘʟʨʘʙʦʪʢʘʭ ʫʩʪʨʦʡʩʪʚ ʠ 

ʧʨʦʛʨʘʤʤʥʳʭ ʨʝʰʝʥʠʡ, çʦʙʦʛʘʱʘʶʱʠʭè (çʜʦʧʦʣʥʷʶʱʠʭè) ʨʝʘʣʴʥʦʩʪʴ 

(Augmented Reality) (ʈʠʩ. 4.9). ʇʦʣʴʟʦʚʘʪʝʣʴ ʪʘʢʦʡ ʩʠʩʪʝʤʳ ʧʦʣʫʯʘʝʪ 

ʚʦʟʤʦʞʥʦʩʪʴ ʯʠʪʘʪʴ ʪʝʢʩʪʳ, ʩʤʦʪʨʝʪʴ ʠʟʦʙʨʘʞʝʥʠʷ ʠ ʧʨʦʩʣʫʰʠʚʘʪʴ ʤʫʟʳʢʫ 

ʠʟ ʦʢʨʫʞʘʶʱʝʡ ʝʛʦ ʨʝʘʣʴʥʦʩʪʠ. ɻʣʷʜʷ ʚ ʥʝʙʦ, ʤʦʞʥʦ ʙʫʜʝʪ ʧʨʦʯʝʩʪʴ ʥʦʤʝʨ 

ʨʝʡʩʘ ʧʨʦʣʝʪʘʶʱʝʛʦ ʩʘʤʦʣʝʪʘ, ʘ ʧʦʜʭʦʜʷ ʢ ʨʝʩʪʦʨʘʥʫ, ʫʟʥʘʪʴ, ʯʪʦ ʩʝʛʦʜʥʷ ʚ 

ʤʝʥʶ ʠ ʧʦ ʢʘʢʦʡ ʮʝʥʝ. ɺʦʜʠʪʝʣʴ, ʯʠʥʷʱʠʡ ʤʘʰʠʥʫ, ʙʫʜʝʪ ʚʠʜʝʪʴ ʠ ʧʦ ʭʦʜʫ 

ʨʝʤʦʥʪʘ ʫʟʥʘʚʘʪʴ ʬʫʥʢʮʠʶ ʠ ʩʭʝʤʫ ʯʘʩʪʝʡ ʜʚʠʛʘʪʝʣʷ; ʧʦʣʠʮʝʡʩʢʠʡ, ʛʣʷʜʷ ʥʘ 

ʧʨʦʭʦʞʠʭ, ʩʤʦʞʝʪ ʠʭ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʪʴ ʠ ʚʳʩʣʝʞʠʚʘʪʴ ʠʥʪʝʨʝʩʫʶʱʠʭ ʝʛʦ 

ʣʶʜʝʡ; ʘʨʭʠʪʝʢʪʦʨʳ ʩʤʦʛʫʪ ʥʘ ʤʝʩʪʥʦʩʪʠ ʚʠʜʝʪʴ ʥʦʚʳʝ ʟʜʘʥʠʷ ï ʚ ʨʘʟʨʝʟʝ ʠ ʚ 

ʨʘʟʥʳʭ ʨʘʢʫʨʩʘʭ.  
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ʈʠʩʫʥʦʢ 4.9 - ʇʨʠʤʝʨ ʪʝʭʥʦʣʦʛʠʠ Augmented Reality 

 

4.4 ʊʝʭʥʠʯʝʩʢʦʝ ʦʙʝʩʧʝʯʝʥʠʝ 

ʄʥʦʛʠʝ ʚʘʞʥʳʝ ʠʥʞʝʥʝʨʥʳʝ ʟʘʜʘʯʠ ʜʦʣʞʥʳ ʙʳʪʴ ʨʝʰʝʥʳ ʠʥʪʝʛʨʘʮʠʝʡ 

ʥʦʚʳʭ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʥʳʭ ʜʘʪʯʠʢʦʚ ʚ ʧʝʨʩʦʥʘʣʴʥʳʝ ʢʦʤʧʴʶʪʝʨʳ, 

ʫʣʴʪʨʘʙʫʢʠ, ʧʣʘʥʰʝʪʳ ʠ ʩʤʘʨʪʬʦʥʳ. ɼʣʷ ʨʝʘʣʠʟʘʮʠʠ ʮʝʣʝʡ ʝʩʪʝʩʪʚʝʥʥʦ-

ʠʥʪʫʠʪʠʚʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʫʩʪʨʦʡʩʪʚʘ ʜʦʣʞʥʳ ʙʳʪʴ ʦʩʥʘʱʝʥʳ 

ʦʧʨʝʜʝʣʝʥʥʳʤ ʫʨʦʚʥʝʤ çʠʥʪʝʣʣʝʢʪʘè ʠ çʩʧʦʩʦʙʥʦʩʪʷʤʠè. 

ʂʘʤʝʨʳ, ʩʧʦʩʦʙʥʳʝ ʦʮʝʥʠʪʴ ʛʣʫʙʠʥʫ, ʤʠʢʨʦʬʦʥʳ, ʦʧʨʝʜʝʣʷʶʱʠʝ 

ʥʘʧʨʘʚʣʝʥʥʦʩʪʴ ʟʚʫʢʘ, ʠ ʪʘʯʧʘʜʳ, ʯʫʚʩʪʚʠʪʝʣʴʥʳʝ ʢ ʜʘʚʣʝʥʠʶ, ʜʦʣʞʥʳ ʙʳʪʴ 

ʩʪʘʥʜʘʨʪʠʟʠʨʦʚʘʥʳ ʠ ʤʠʥʠʘʪʶʨʠʟʠʨʦʚʘʥʳ. 

ʆʜʥʠʤ ʠʟ ʧʨʠʤʝʨʦʚ ʫʜʘʯʥʦʛʦ ʪʝʭʥʠʯʝʩʢʦʛʦ ʨʝʰʝʥʠʷ ʷʚʣʷʝʪʩʷ ʢʘʤʝʨʘ ʦʪ 

ʢʦʤʧʘʥʠʠ Creative (ʈʠʩ. 4.10.), ʢʦʪʦʨʫʶ ʩʣʦʞʥʦ ʥʘʟʚʘʪʴ ʧʨʦʩʪʦ ʢʘʤʝʨʦʡ. 

ʉʢʦʨʝʝ ʵʪʦ ʥʘʙʦʨ ʩʝʥʩʦʨʦʚ. ɺ ʝʝ ʩʦʩʪʘʚ ʚʭʦʜʷʪ ʜʚʘ ʤʠʢʨʦʬʦʥʘ, ʧʦʟʚʦʣʷʶʱʠʭ 

ʟʥʘʯʠʪʝʣʴʥʦ ʫʣʫʯʰʠʪʴ ʢʘʯʝʩʪʚʦ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʨʝʯʠ, ʚʩʪʨʦʝʥʥʘʷ RGB ʠ 

ʠʥʬʨʘʢʨʘʩʥʘʷ ʢʘʤʝʨʳ (ʜʘʪʯʠʢ ʛʣʫʙʠʥʳ) ʜʣʷ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʞʝʩʪʦʚ ʥʘ 

ʥʝʙʦʣʴʰʦʤ ʨʘʩʩʪʦʷʥʠʠ. 
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ʈʠʩʫʥʦʢ 4.10 - ʂʘʤʝʨʘ ʦʪ ʢʦʤʧʘʥʠʠ Creative 

 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʢʘʤʝʨʳ CREATIVE Interactive Gesture Camera: 

- ʈʘʟʨʝʰʝʥʠʝ RGB ʩʝʥʩʦʨʘ: 720p (1280 x 720) 

- ʈʘʟʨʝʰʝʥʠʝ IR Depth ʩʝʥʩʦʨʘ: QVGA (320 x 240) 

- ʋʛʦʣ ʦʙʟʦʨʘ (ʛʨʘʜʫʩʳ): 73 

- ʏʘʩʪʦʪʘ ʨʘʙʦʪʳ (ʢʘʜʨʦʚ ʚ ʩʝʢʫʥʜʫ): 30 

- ʈʘʩʩʪʦʷʥʠʝ: ʦʪ 15 ʩʤ ʜʦ 1 ʤʝʪʨʘ 

- ʇʠʪʘʥʠʝ: USB 2.0 (< 2.5 ɺʘʪʪ) 

ɼʨʫʛʦʡ ʧʨʠʤʝʨ ï ʵʪʦ ʙʝʩʢʦʥʪʘʢʪʥʳʡ ʢʦʥʪʨʦʣʣʝʨ Kinect, ʨʘʟʨʘʙʦʪʘʥʥʳʡ 

ʬʠʨʤʦʡ Microsoft. Kinect ʧʦʟʚʦʣʷʝʪ ʧʦʣʴʟʦʚʘʪʝʣʶ ʚʟʘʠʤʦʜʝʡʩʪʚʦʚʘʪʴ ʩ 

ʧʨʠʩʪʘʚʢʦʡ Xbox ʠʣʠ ʇʂ ʧʦʜ ʆʉ Windows ʙʝʟ ʧʦʤʦʱʠ ʢʦʥʪʘʢʪʥʦʛʦ ʠʛʨʦʚʦʛʦ 

ʢʦʥʪʨʦʣʣʝʨʘ ʯʝʨʝʟ ʫʩʪʥʳʝ ʢʦʤʘʥʜʳ, ʧʦʟʳ ʪʝʣʘ ʠ ʧʦʢʘʟʳʚʘʝʤʳʝ ʦʙʲʝʢʪʳ ʠʣʠ 

ʨʠʩʫʥʢʠ. ɼʘʥʥʦʝ ʫʩʪʨʦʡʩʪʚʦ ʩʦʩʪʦʠʪ ʠʟ ʜʚʫʭ ʩʝʥʩʦʨʦʚ ʛʣʫʙʠʥʳ, ʮʚʝʪʥʦʡ 

ʚʠʜʝʦʢʘʤʝʨʳ ʠ ʤʠʢʨʦʬʦʥʥʦʡ ʨʝʰʝʪʢʠ (ʈʠʩ. 4.11) 

 

 
 

ʈʠʩʫʥʦʢ 4.11 - ʂʘʤʝʨʘ Kinect 

 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʢʘʤʝʨʳ Kinect: 

- 3 ʢʘʤʝʨʳ: 

- 1 ï ʮʚʝʪʥʘʷ MT9M112, ʨʘʟʨʝʰʝʥʠʝ 1280x1024, 15 ʢʘʜʨʦʚ ʚ ʩʝʢʫʥʜʫ (30 

ʢʘʜʨʦʚ ʧʨʠ 640x512); 

- 2 ï ʮʚʝʪʥʘʷ MT9v112, ʨʘʟʨʝʰʝʥʠʝ 640x480, 30 ʢʘʜʨʦʚ ʚ ʩʝʢʫʥʜʫ; 
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- 3 ï ʀʂ ʩʝʥʩʦʨ ʛʣʫʙʠʥʳ MT9M001, ʠʥʬʨʘʢʨʘʩʥʳʡ ʯʝʨʥʦ-ʙʝʣʳʡ 

1280x1024, 30 ʢʘʜʨʦʚ ʚ ʩʝʢʫʥʜʫ. 

- ʈʘʩʩʪʦʷʥʠʝ ʦʪ 1,8 ʤʝʪʨʘ ʜʦ 1 ʤʝʪʨʘ. 
 

ʌʫʥʢʮʠʦʥʘʣ ʢʘʤʝʨʳ Kinect ʥʘʧʨʘʚʣʝʥ ʥʘ ʨʘʙʦʪʫ ʥʘ ʙʦʣʴʰʠʭ ʜʠʩʪʘʥʮʠʷʭ 

(ʦʪ 1,2 ʜʦ 3 ʤ). ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ, CREATIVE Interactive Gesture Camera 

ʨʘʙʦʪʘʝʪ ʥʘ ʙʣʠʟʢʠʭ ʨʘʩʩʪʦʷʥʠʷʭ (ʦʪ 15 ʩʤ ʜʦ 1 ʤ). ʇʦʵʪʦʤʫ ʨʘʟʣʠʯʘʝʪʩʷ 

ʦʩʥʦʚʥʦʝ ʧʨʠʤʝʥʝʥʠʝ ʢʘʤʝʨ. CREATIVE Interactive Gesture Camera ʙʦʣʴʰʝ 

ʧʦʜʭʦʜʠʪ ʜʣʷ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʞʝʩʪʦʚ, ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʠ ʪʨʵʢʠʥʛʘ ʦʙʲʝʢʪʦʚ, 

ʨʫʢ, ʣʠʮʘ, ʠʭ ʩʠʥʪʝʟʘ, ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʛʦʣʦʩʘ. ʌʫʥʢʮʠʦʥʘʣ Kinect ʥʘʧʨʘʚʣʝʥ 

ʥʘ ʠʜʝʥʪʠʬʠʢʘʮʠʶ ʠ ʨʘʩʧʦʟʥʘʚʘʥʠʝ ʞʝʩʪʦʚ ʠ ʪʝʣʘ ʯʝʣʦʚʝʢʘ, ʯʪʦʙʳ ʚʳʜʝʣʷʪʴ 

ʝʛʦ ʚ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʝ ʜʦʤʘ. ʉʠʩʪʝʤʘ ʩʣʝʞʝʥʠʷ ʟʘ ʩʢʝʣʝʪʦʤ ʤʦʞʝʪ 

ʦʜʥʦʚʨʝʤʝʥʥʦ ʥʘʙʣʶʜʘʪʴ ʟʘ ʰʝʩʪʴʶ ʣʶʜʴʤʠ, ʥʦ ʣʠʰʴ ʟʘ ʜʚʫʤʷ ʘʢʪʠʚʥʳʤʠ 

ʠʛʨʦʢʘʤʠ. Kinect ʩʣʝʜʠʪ ʟʘ 20 ʪʦʯʢʘʤʠ ʢʘʞʜʦʛʦ ʘʢʪʠʚʥʦʛʦ ʠʛʨʦʢʘ ʠ ʤʦʞʝʪ 

ʧʨʠʤʝʥʷʪʴ ʢ ʥʠʤ ʦʙʨʘʟʳ ʧʦʣʴʟʦʚʘʪʝʣʝʡ (Live-ʘʚʘʪʘʨʳ) (ʈʠʩ. 4.12). 

 

ʈʠʩʫʥʦʢ 4.12 - ʉʨʘʚʥʝʥʠʝ ʫʛʣʦʚ ʦʙʟʦʨʘ ʢʘʤʝʨ Creative ʠ Kinect 
 

ʊʝʭʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʵʪʠʭ ʢʘʤʝʨ ʪʘʢʞʝ ʨʘʟʣʠʯʥʳ, ʥʝʩʤʦʪʨʷ ʥʘ 

ʪʦ, ʯʪʦ CREATIVE Interactive Gesture Camera ʨʘʩʩʯʠʪʘʥʘ ʥʘ ʢʦʨʦʪʢʠʝ 

ʜʠʩʪʘʥʮʠʠ, ʚʝʨʪʠʢʘʣʴʥʳʡ ʠ ʛʦʨʠʟʦʥʪʘʣʴʥʳʡ ʫʛʣʳ ʦʙʟʦʨʘ ʙʦʣʴʰʝ, ʯʝʤ ʫ 

ʢʘʤʝʨʳ Kinect. 

ʐʣʝʤ ʚʠʨʪʫʘʣʴʥʦʡ ʨʝʘʣʴʥʦʩʪʠ ï ʵʪʦ ʥʦʩʠʤʳʡ ʧʝʨʝʜ ʛʣʘʟʘʤʠ ʜʠʩʧʣʝʡ ʚ 

ʩʦʯʝʪʘʥʠʠ ʩ ʦʪʩʣʝʞʠʚʘʥʠʝʤ ʧʦʚʦʨʦʪʦʚ ʛʦʣʦʚʳ, ʪʘʢ ʯʪʦ ʢʘʨʪʠʥʢʘ ʥʘ ʵʢʨʘʥʝ 

ʚʩʝʛʜʘ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʪʦʤʫ, ʚ ʢʘʢʫʶ ʩʪʦʨʦʥʫ ʯʝʣʦʚʝʢ ʩʤʦʪʨʠʪ. ɺʩʝ ʵʪʦ ʜʝʣʘʝʪ 

ʰʣʝʤ ʧʨʠʛʦʜʥʳʤ ʜʣʷ ʠʛʨ ʩ ʧʦʛʨʫʞʝʥʠʝʤ ʠʣʠ ʧʘʥʦʨʘʤʥʦʛʦ ʚʠʜʝʦ ï ʢʠʥʦ, 

ʢʦʪʦʨʦʝ ʠʜʝʪ ʚʦʢʨʫʛ ʚʘʩ, ʘ ʚʳ ʤʦʞʝʪʝ ʦʛʣʷʜʳʚʘʪʴʩʷ ʧʦ ʩʪʦʨʦʥʘʤ, ʢʘʢ ʚ ʞʠʟʥʠ 

(ʈʠʩ. 4.13). 
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ʈʠʩʫʥʦʢ 4.13 - ʐʣʝʤ ʚʠʨʪʫʘʣʴʥʦʡ ʨʝʘʣʴʥʦʩʪʠ 
 

ɼʘʣʝʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʧʝʨʝʯʠʩʣʝʥʥʳʝ ʠ ʥʝʢʦʪʦʨʳʝ ʜʨʫʛʠʝ ʩʦʚʨʝʤʝʥʥʳʝ 

ʪʝʭʥʠʯʝʩʢʠʝ ʨʘʟʨʘʙʦʪʢʠ. 

ɹʝʩʢʦʥʪʘʢʪʥʳʝ ʢʦʥʪʨʦʣʣʝʨʳ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʢʦʤʧʴʶʪʝʨʦʤ: Kinect, 

The Leap, The Xtion. ʈʘʟʣʠʯʥʳʝ ʢʦʥʪʨʦʣʣʝʨʳ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ 

ʢʦʤʧʴʶʪʝʨʦʤ: Razer Hydra, Virtuix Omni, PS Move, Wii Remote, IMotion, The 

3DRudder. ʇʝʨʯʘʪʢʠ ʚʠʨʪʫʘʣʴʥʦʡ ʨʝʘʣʴʥʦʩʪʠ: Peregrine, 5DT Data glove, DG5 

glove, CyberGlove. ʆʯʢʠ ʠ ʰʣʝʤʳ ʚʠʨʪʫʘʣʴʥʦʡ ʨʝʘʣʴʥʦʩʪʠ: Control VR, 

Oculus Rift, Google glass, Recon Jet, VrAse, HoloLens (ʈʠʩ. 4.14). 
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ʈʠʩʫʥʦʢ 4.14 - ɺʠʟʫʘʣʴʥʘʷ ʩʭʝʤʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʫʩʪʨʦʡʩʪʚ ʠ 

ʧʦʣʴʟʦʚʘʪʝʣʷ (ʪʝʭʥʠʯʝʩʢʠʡ ʘʩʧʝʢʪ ʘʨʭʠʪʝʢʪʫʨʳ ʩʠʩʪʝʤʳ) 
 

ɼʣʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʢʦʤʧʴʶʪʝʨʦʤ ʚʩʝ ʫʩʪʨʦʡʩʪʚʘ ʠʩʧʦʣʴʟʫʶʪ 

ʩʪʘʥʜʘʨʪʥʳʝ ʠʥʪʝʨʬʝʡʩʳ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ (USB, Bluetooth, WiFi) ʠ 

ʚʠʜʝʦʠʟʦʙʨʘʞʝʥʠʷ (DVI/HDMI), ʨʝʘʣʠʟʫʷ ʤʝʞʜʫ ʫʩʪʨʦʡʩʪʚʘʤʠ ʥʝʩʢʦʣʴʢʦ 

ʧʦʪʦʢʦʚ ʜʘʥʥʳʭ, ʢʦʪʦʨʳʝ ʮʠʬʨʘʤʠ ʦʙʦʟʥʘʯʝʥʳ ʥʘ ʨʠʩʫʥʢʝ: 

1. ɼʘʥʥʳʝ ʩ ʮʚʝʪʥʦʡ ʠ ʠʥʬʨʘʢʨʘʩʥʦʡ ʢʘʤʝʨʳ, ʩʝʥʩʦʨʘ ʛʣʫʙʠʥʳ, ʘ ʪʘʢʞʝ 

ʘʫʜʠʦʧʦʪʦʢ ʠʟ ʤʠʢʨʦʬʦʥʦʚ.  

2. ɼʘʥʥʳʝ ʦʪ ʜʞʦʡʩʪʠʢʦʚ ʠ ʨʘʟʣʠʯʥʳʭ ʢʦʥʪʨʦʣʣʝʨʦʚ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʦ 
ʥʘʞʘʪʠʠ ʢʥʦʧʦʢ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʪʠʢʦʚ ʫʧʨʘʚʣʝʥʠʷ, ʘ ʪʘʢʞʝ ʧʝʨʝʜʘʯʘ 

ʩʠʛʥʘʣʘ ʜʣʷ ʜʞʦʡʩʪʠʢʘ ʦ ʚʢʣʶʯʝʥʠʠ ʚʠʙʨʘʮʠʠ, ʧʦʟʠʮʠʷ ʠ ʫʛʦʣ ʥʘʢʣʦʥʘ 

ʢʦʥʪʨʦʣʣʝʨʘ. 

3. ɼʘʥʥʳʝ ʦʪ ʫʩʪʨʦʡʩʪʚ ʚʠʟʫʘʣʠʟʘʮʠʠ ʦ ʧʦʣʦʞʝʥʠʠ ʛʦʣʦʚʳ. 
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4. ɺʟʘʠʤʦʜʝʡʩʪʚʠʝ ʧʦʣʴʟʦʚʘʪʝʣʷ ʩ ʙʝʩʢʦʥʪʘʢʪʥʳʤʠ ʢʦʥʪʨʦʣʣʝʨʘʤʠ: 

ʦʪʩʣʝʞʠʚʘʥʠʝ ʜʚʠʞʝʥʠʡ ʚʩʝʭ ʯʘʩʪʝʡ ʪʝʣʘ, ʨʫʢ ʠ ʧʘʣʴʮʝʚ. 

5. ɺʟʘʠʤʦʜʝʡʩʪʚʠʝ ʧʦʣʴʟʦʚʘʪʝʣʷ ʩ ʜʞʦʡʩʪʠʢʘʤʠ ʠ ʨʘʟʣʠʯʥʳʤʠ 

ʢʦʥʪʨʦʣʣʝʨʘʤʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ. 

6. ɺʟʘʠʤʦʜʝʡʩʪʚʠʝ ʧʦʣʴʟʦʚʘʪʝʣʷ ʩ ʫʩʪʨʦʡʩʪʚʘʤʠ ʦʪʦʙʨʘʞʝʥʠʷ 

ʠʥʬʦʨʤʘʮʠʠ. 
 

ʆʙʣʘʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʠ ʧʨʠʤʝʨʳ ʧʨʠʣʦʞʝʥʠʡ 

ʇʨʠʤʝʨʦʤ ʦʙʣʘʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʩʣʫʞʠʪ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʬʫʥʢʮʠʡ 

ʝʩʪʝʩʪʚʝʥʥʦ-ʠʥʪʫʠʪʠʚʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʚ ʚʠʜʝʦʠʛʨʘʭ. ʅʘʧʨʠʤʝʨ, 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚ ʩʬʝʨʝ ʚʠʜʝʦʠʛʨ ʜʣʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʠʛʨʦʢʘ ʩ ʪʨʝʭʤʝʨʥʳʤ 

ʤʠʨʦʤ ʛʦʣʦʩʘ ʠʣʠ ʞʝʩʪʦʚ (ʜʣʷ ʤʘʥʠʧʫʣʷʮʠʡ ʚ ʠʛʨʝ).  

ʈʘʩʧʦʟʥʘʚʘʥʠʝ ʥʘʙʦʨʘ ʤʝʣʢʦʟʝʨʥʠʩʪʳʭ ʦʙʲʝʢʪʦʚ, ʪʘʢʠʭ ʢʘʢ ʜʝʩʷʪʴ 

ʧʘʣʴʮʝʚ ʥʘ ʨʫʢʘʭ (ʈʠʩʫʥʦʢ 4.15), ʥʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʙʦʣʴʰʦʤ ʨʘʩʩʪʦʷʥʠʠ ʦʪ 

ʢʦʤʧʴʶʪʝʨʘ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʤʦʜʝʣʠʨʦʚʘʪʴ ʩʠʩʪʝʤʫ ʟʘʭʚʘʪʘ ʢʘʢʦʛʦ-ʣʠʙʦ 

ʪʨʝʭʤʝʨʥʦʛʦ ʚʠʨʪʫʘʣʴʥʦʛʦ ʦʙʲʝʢʪʘ, ʧʝʨʝʤʝʱʘʪʴ ʝʛʦ ʠʣʠ ʫʢʘʟʳʚʘʪʴ ʥʘ ʜʘʥʥʳʡ 

ʦʙʲʝʢʪ. ʈʘʩʧʦʟʥʘʚʘʥʠʝ ʜʚʠʞʝʥʠʷ ʨʫʢ ʠʣʠ ʞʝʩʪʦʚ ʤʦʞʝʪ ʙʳʪʴ 

ʠʥʪʝʨʧʨʝʪʠʨʦʚʘʥʦ ʢʦʤʧʴʶʪʝʨʦʤ ʠ ʠʩʧʦʣʴʟʦʚʘʥʦ ʜʣʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ. ʂʨʦʤʝ 

ʵʪʦʛʦ ʤʦʞʥʦ ʨʝʘʣʠʟʦʚʘʪʴ ʪʘʢʠʝ ʞʝʩʪʳ, ʢʘʢ ʧʝʨʝʣʠʩʪʳʚʘʥʠʝ ʚ ʨʘʟʥʳʭ 

ʥʘʧʨʘʚʣʝʥʠʷʭ. ʂ ʧʨʠʤʝʨʫ, ʧʝʨʝʢʣʶʯʘʪʴ ʪʨʝʢʠ ʚ ʧʣʝʡʣʠʩʪʝ ʠʣʠ ʧʝʨʝʣʠʩʪʳʚʘʪʴ 

ʩʪʨʘʥʠʮʳ ʢʥʠʛʠ (ʈʠʩ. 4.15). 

 

ʈʠʩʫʥʦʢ 4.15 - ʈʘʩʧʦʟʥʘʚʘʥʠʝ ʨʫʢ 
 

ʌʫʥʢʮʠʠ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʣʠʮʘ ʠ ʢʦʥʪʨʦʣʴʥʳʭ ʪʦʯʝʢ ʥʘ ʣʠʮʝ ʧʦʟʚʦʣʷʪ 

ʦʧʨʝʜʝʣʠʪʴ, ʛʜʝ ʨʘʩʧʦʣʦʞʝʥʳ ʛʣʘʟʘ, ʥʦʩ ʠʣʠ ʨʦʪ. ʇʨʠʩʫʪʩʪʚʫʝʪ ʬʫʥʢʮʠʷ 

ʨʘʩʧʦʟʥʘʥʠʷ ʤʦʨʛʘʥʠʷ, ʫʣʳʙʢʠ, ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʧʦʣʘ ʠ ʚʦʟʨʘʩʪʥʦʡ ʛʨʫʧʧʳ. 

ʉʝʛʦʜʥʷ ʫʞʝ ʩʫʱʝʩʪʚʫʶʪ ʨʝʰʝʥʠʷ ʧʨʦʩʪʦʡ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʣʠʯʥʦʩʪʠ ʪʘʢʠʝ 

ʢʘʢ, ʥʘʧʨʠʤʝʨ, ʬʝʡʩ-ʣʦʛʠʥ. ʆʜʥʘʢʦ ʢʦʤʙʠʥʘʮʠʷ ʧʘʨʘʤʝʪʨʦʚ ʣʠʮʘ, ʛʦʣʦʩʘ ʠ 

ʞʝʩʪʦʚ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʘ ʜʣʷ ʙʦʣʝʝ ʪʦʯʥʦʡ ʠʜʝʥʪʠʬʠʢʘʮʠʠ. ʇʦʤʠʤʦ 

ʵʪʦʛʦ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʣʠʮʘ ʧʦʟʚʦʣʠʪ ʨʝʘʣʠʟʦʚʘʪʴ ʧʨʠʣʦʞʝʥʠʷ, ʢ 

ʧʨʠʤʝʨʫ, ʦʩʫʱʝʩʪʚʣʷʶʱʠʝ ʦʮʝʥʢʫ ʧʦʚʝʜʝʥʠʷ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʨʘʟʥʳʭ 

ʚʦʟʨʘʩʪʥʳʭ ʛʨʫʧʧ (ʤʦʣʦʜʝʞʠ, ʚʟʨʦʩʣʳʭ ʠʣʠ ʧʦʞʠʣʳʭ ʣʶʜʝʡ) ʠʣʠ ʨʘʩʧʦʟʥʘʪʴ 

ʵʤʦʮʠʦʥʘʣʴʥʳʝ ʩʦʩʪʦʷʥʠʷ ʯʝʣʦʚʝʢʘ (ʛʨʫʩʪʴ, ʨʘʜʦʩʪʴ ʠ ʪ.ʜ.) (ʈʠʩ. 4.16). 
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ʈʠʩʫʥʦʢ 4.16 - ʈʘʩʧʦʟʥʘʚʘʥʠʝ ʣʠʮʘ 
 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʩʝʥʩʦʨʘ ʛʣʫʙʠʥʳ ʜʦʙʘʚʠʪ ʥʦʚʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʚʝʙ- 

ʢʦʥʬʝʨʝʥʮʠʷʤ ʠ ʜʠʩʪʘʥʮʠʦʥʥʦʤʫ ʦʙʱʝʥʠʶ. ʉʝʛʤʝʥʪʘʮʠʷ, ʦʩʥʦʚʘʥʥʘʷ ʥʘ 

ʛʣʫʙʠʥʝ ʠʟʦʙʨʘʞʝʥʠʷ, ʧʦʟʚʦʣʠʪ ʨʘʟʜʝʣʠʪʴ ʧʝʨʝʜʥʠʡ ʠ ʟʘʜʥʠʡ ʬʦʥ. ʂ 

ʧʨʠʤʝʨʫ, ʯʪʦʙʳ ʜʦʙʘʚʠʪʴ ʢʨʘʩʦʢ ʚʠʨʪʫʘʣʴʥʦʤʫ ʦʙʱʝʥʠʶ, ʟʘʜʥʠʡ ʬʦʥ ʤʦʞʝʪ 

ʙʳʪʴ ʟʘʤʝʥʝʥ ʢʘʢʠʤ-ʣʠʙʦ ʠʟʦʙʨʘʞʝʥʠʝʤ, ʢ ʧʨʠʤʝʨʫ, ʣʫʥʥʳʤ ʣʘʥʜʰʘʬʪʦʤ 

ʠʣʠ ʧʣʷʞʝʤ (ʈʠʩ. 4.17) 

 

ʈʠʩʫʥʦʢ 4.17 - ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʩʝʥʩʦʨʘ ʛʣʫʙʠʥʳ 
 

ɺʦʟʤʦʞʥʦ ʨʘʩʧʦʟʥʘʚʘʥʠʝ ʪʨʝʭʤʝʨʥʳʭ ʦʙʲʝʢʪʦʚ ʨʝʘʣʴʥʦʛʦ ʤʠʨʘ ʠ 

ʢʦʤʙʠʥʠʨʦʚʘʥʠʝ ʠʭ ʩ ʠʥʪʝʨʘʢʪʠʚʥʳʤ ʢʦʥʪʝʥʪʦʤ. ʊʨʝʭʤʝʨʥʘʷ ʢʘʤʝʨʘ 

ʩʧʦʩʦʙʥʘ ʨʘʩʧʦʟʥʘʪʴ ʤʦʜʝʣʴ ʨʝʘʣʴʥʦʛʦ ʦʙʲʝʢʪʘ ʠ ʜʦʙʘʚʠʪʴ ʚʠʨʪʫʘʣʴʥʳʝ 

ʛʨʘʬʠʯʝʩʢʠʝ ʠ ʟʚʫʢʦʚʳʝ ʩʧʝʮʵʬʬʝʢʪʳ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʘʩʧʦʟʥʘʚ ʛʨʫʧʧʫ 

ʦʙʲʝʢʪʦʚ, ʧʦʣʦʞʝʥʠʝ ʦʪʜʝʣʴʥʳʭ ʦʙʲʝʢʪʦʚ ʦʪʥʦʩʠʪʝʣʴʥʦ ʜʨʫʛʠʭ ʠ ʠʭ 

ʧʦʚʝʜʝʥʠʝ, ʩʦʟʜʘʝʪʩʷ ʥʦʚʘʷ ʤʦʜʝʣʴ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʦʙʲʝʢʪʦʚ. 

ʈʝʘʣʠʟʘʮʠʷ ʬʫʥʢʮʠʡ ʝʩʪʝʩʪʚʝʥʥʦ-ʠʥʪʫʠʪʠʚʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʚ 

ʠʥʪʝʨʘʢʪʠʚʥʳʭ ʧʨʠʣʦʞʝʥʠʷʭ ʧʦʟʚʦʣʠʪ: 

 ʆʪʨʘʞʘʪʴ ʨʝʘʣʴʥʦʩʪʴ, ʘ ʥʝ ʩʦʟʜʘʚʘʪʴ ʢʦʧʠʶ ʨʝʘʣʴʥʦʩʪʠ. ʈʘʟʨʘʙʦʪʢʘ 

ʧʨʠʣʦʞʝʥʠʡ, ʠʩʧʦʣʴʟʫʶʱʠʭ ʬʫʥʢʮʠʠ ʝʩʪʝʩʪʚʝʥʥʦ-ʠʥʪʫʠʪʠʚʥʦʛʦ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ, ʜʦʣʞʥʘ ʚʜʦʭʥʦʚʣʷʪʴʩʷ ʨʝʘʣʴʥʳʤ ʤʠʨʦʤ. ɽʩʪʝʩʪʚʝʥʥʦ-

ʠʥʪʫʠʪʠʚʥʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʦʩʥʦʚʘʥʦ ʥʘ ʥʘʰʠʭ ʧʨʠʨʦʜʥʳʭ ʥʘʚʳʢʘʭ, 

ʠʩʧʦʣʴʟʫʝʤʳʭ ʚ ʧʦʚʩʝʜʥʝʚʥʦʡ ʞʠʟʥʠ. ʂʘʞʜʳʡ ʜʝʥʴ ʤʳ ʠʩʧʦʣʴʟʫʝʤ ʥʘʰʠ 

ʨʫʢʠ ʜʣʷ ʤʘʥʠʧʫʣʷʮʠʠ ʦʙʲʝʢʪʘʤʠ, ʛʦʣʦʩ, ʯʪʦʙʳ ʦʙʱʘʪʴʩʷ. ɺ ʚʠʨʪʫʘʣʴʥʦʡ 

ʩʨʝʜʝ ʚʩʝ ʵʪʠ ʝʩʪʝʩʪʚʝʥʥʳʝ ʯʝʣʦʚʝʯʝʩʢʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʧʦʟʚʦʣʷʪ ʟʘʙʳʪʴ ʧʨʦ 

ʧʨʘʚʠʣʘ ʠ ʩʜʝʣʘʪʴ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʣʝʛʯʝ. 

ɹʫʢʚʘʣʴʥʦ, ʘ ʥʝ ʘʙʩʪʨʘʢʪʥʦ ʦʪʦʙʨʘʞʘʪʴ ʦʙʲʝʢʪʳ ʨʝʘʣʴʥʦʛʦ ʤʠʨʘ, ʪʦ 

ʝʩʪʴ ʦʪʦʙʨʘʞʘʪʴ ʙʦʣʝʝ ʧʨʠʚʳʯʥʳʝ ʵʣʝʤʝʥʪʳ ʫʧʨʘʚʣʝʥʠʷ (ʧʝʨʝʢʣʶʯʘʪʝʣʠ ʠ 
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ʨʝʛʫʣʷʪʦʨʳ) ʜʣʷ ʤʘʥʠʧʫʣʷʮʠʡ ʚʤʝʩʪʦ ʘʙʩʪʨʘʢʪʥʳʭ ʪʝʢʩʪʦʚʦ-ʩʠʤʚʦʣʴʥʳʭ 

ʘʣʴʪʝʨʥʘʪʠʚ. 

ʉʦʟʜʘʚʘʪʴ ʧʨʠʣʦʞʝʥʠʷ ʠʥʪʫʠʪʠʚʥʦ ʧʦʥʷʪʥʳʤʠ, ʪʦ ʝʩʪʴ ʧʦʣʴʟʦʚʘʪʝʣʶ 

ʥʝ ʧʨʠʜʝʪʩʷ ʜʦʣʛʦ ʦʩʚʘʠʚʘʪʴ ʬʫʥʢʮʠʠ ʠʥʪʝʨʘʢʪʠʚʥʦʛʦ ʧʨʠʣʦʞʝʥʠʷ. 

ʉʦʟʜʘʚʘʪʴ ʥʘʜʝʞʥʳʝ ʧʨʠʣʦʞʝʥʠʷ, ʥʝ ʨʝʘʛʠʨʫʶʱʠʝ ʥʘ ʩʣʫʯʘʡʥʳʝ ʠʣʠ 

ʣʦʞʥʳʝ ʜʝʡʩʪʚʠʷ. 

ʉ ʨʘʟʚʠʪʠʝʤ ʪʝʭʥʦʣʦʛʠʡ ʦʙʨʘʙʦʪʢʠ ʨʝʯʠ, ʠʟʦʙʨʘʞʝʥʠʡ ʠ ʚʠʜʝʦ, 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʯʝʣʦʚʝʢʘ ʩ ʢʦʤʧʴʶʪʝʨʦʤ ʚʳʭʦʜʠʪ ʥʘ ʥʦʚʳʡ ʵʪʘʧ. ɺ 

ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʯʝʣʦʚʝʢʦ-ʢʦʤʧʴʶʪʝʨʥʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʙʳʣʦ ʨʘʩʰʠʨʝʥʦ ʠ 

ʢʦʥʝʯʥʦʡ ʮʝʣʴʶ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʩʚʷʟʴ ʤʝʞʜʫ ʣʶʜʴʤʠ ʠ ʤʘʰʠʥʘʤʠ ʜʦʣʞʥʘ 

ʩʪʘʪʴ ʧʦʭʦʞʘ ʥʘ ʢʦʤʤʫʥʠʢʘʮʠʶ ʯʝʣʦʚʝʢʘ ʩ ʯʝʣʦʚʝʢʦʤ. 

ʇʦʣʚʝʢʘ ʥʘʟʘʜ ʧʦʣʴʟʦʚʘʪʝʣʴ ʢʦʤʧʴʶʪʝʨʘ, ʝʩʣʠ ʩʯʠʪʘʪʴ ʧʦʣʴʟʦʚʘʪʝʣʝʤ 

ʟʘʢʘʟʯʠʢʘ ʫʩʣʫʛ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʮʝʥʪʨʦʚ, ʚʦʚʩʝ ʥʝ ʠʤʝʣ ʠʥʪʝʨʬʝʡʩʘ ʜʣʷ 

ʨʘʙʦʪʳ ʩ ʢʦʤʧʴʶʪʝʨʦʤ ʚ ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ. ɺʩʝʛʦ ʜʝʩʷʪʴ ʣʝʪ ʥʘʟʘʜ 

ʧʦʜ ʩʪʘʥʜʘʨʪʥʳʤʠ ʫʩʪʨʦʡʩʪʚʘʤʠ ʚʚʦʜʘ-ʚʳʚʦʜʘ, ʧʦʜʜʝʨʞʠʚʘʚʰʠʤʠ ʪʘʢʫʶ 

ʨʘʙʦʪʫ, ʧʦʥʠʤʘʣʠ, ʢʘʢ ʧʨʘʚʠʣʦ, ʢʣʘʚʠʘʪʫʨʫ, ʤʳʰʴ ʠ ʜʠʩʧʣʝʡ ï ʘʢʩʝʩʩʫʘʨʳ 

ʧʝʨʩʦʥʘʣʴʥʦʛʦ ʢʦʤʧʴʶʪʝʨʘ ʠʣʠ ʪʝʨʤʠʥʘʣʘ. ʉʝʛʦʜʥʷ ʫʞʝ ʤʥʦʛʠʝ ʥʦʩʷʪ ʩ 

ʩʦʙʦʡ ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʘʣʴʪʝʨʥʘʪʠʚʥʳʝ ʫʩʪʨʦʡʩʪʚʘ ʚʭʦʜʘ ʚ ʩʝʪʝʚʫʶ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʫ, ʪʘʢʠʝ ʢʘʢ ʤʦʙʠʣʴʥʳʝ ʪʝʣʝʬʦʥʳ, ʢʦʤʤʫʥʠʢʘʪʦʨʳ, 

ʢʘʨʤʘʥʥʳʝ ʇʂ, ʪʦʥʢʠʝ ʇʂ ʠ ʪ.ʜ. 

ɺ ʙʣʠʞʘʡʰʝʤ ʙʫʜʫʱʝʤ ʯʝʣʦʚʝʢʦ-ʢʦʤʧʴʶʪʝʨʥʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ 

ʥʝʤʠʥʫʝʤʦ ʠʟʤʝʥʠʪʩʷ. ʇʦʚʩʝʤʝʩʪʥʦʝ ʧʨʦʥʠʢʥʦʚʝʥʠʝ ʠ ʚʩʪʨʘʠʚʘʥʠʝ 

ʪʝʭʥʦʣʦʛʠʡ ʚʥʦʩʠʪ ʢʦʣʦʩʩʘʣʴʥʳʝ ʠʟʤʝʥʝʥʠʷ ʚ ʩʘʤ ʢʦʤʧʴʶʪʝʨʥʳʡ ʠʥʪʝʨʬʝʡʩ. 

ʕʪʠ ʠʟʤʝʥʝʥʠʷ ʥʫʞʥʳ ʢʘʢ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʤʘʩʩʦʚʦʤʫ ʧʦʪʨʝʙʠʪʝʣʶ ʙʳʣʦ 

ʧʨʦʱʝ ʠʩʧʦʣʴʟʦʚʘʪʴ ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʢʦʤʧʴʶʪʝʨʳ, ʪʘʢ ʠ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ 

ʛʨʘʞʜʘʥʝ ʠ ʦʙʱʝʩʪʚʦ ʤʦʛʣʠ ʧʦʣʫʯʘʪʴ ʚʩʝ ʧʨʝʠʤʫʱʝʩʪʚʘ ʢʦʤʧʴʶʪʝʨʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ ʚʦʦʙʱʝ ʙʝʟ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʡ ʨʘʙʦʪʳ ʩ ʢʦʤʧʴʶʪʝʨʘʤʠ. ʉʘʤ 

ʪʝʨʤʠʥ çʠʥʪʝʨʬʝʡʩè ʙʫʜʝʪ ʤʝʥʷʪʴ ʩʚʦʝ ʟʥʘʯʝʥʠʝ, ʘ ʚ ʩʚʦʝʤ ʥʳʥʝʰʥʝʤ 

ʧʦʥʠʤʘʥʠʠ  ʚʦ ʤʥʦʛʦʤ ʫʩʪʘʨʝʝʪ. 

ʊʝʥʜʝʥʮʠʷ ʧʦʜʢʣʶʯʝʥʠʷ ʢ ʩʝʪʠ ʚʩʝʭ ʫʩʪʨʦʡʩʪʚ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʠʭ 

ʧʦʪʨʝʙʠʪʝʣʴʩʢʠʭ ʢʘʯʝʩʪʚ ʧʦʨʦʜʠʣʘ ʪʝʨʤʠʥ çʛʠʧʝʨʧʦʜʢʣʶʯʝʥʥʦʩʪʴè. ʉʝʛʦʜʥʷ 

ʚ ʩʝʪʝʚʦʤ ʨʝʞʠʤʝ ʨʘʙʦʪʘʶʪ ʧʨʘʢʪʠʯʝʩʢʠ ʚʩʝ ʢʦʤʧʴʶʪʝʨʳ, ʤʥʦʛʠʝ ʪʝʣʝʬʦʥʳ 

ʠ ʠʛʨʦʚʳʝ ʧʨʠʩʪʘʚʢʠ, ʘ ʪʘʢʞʝ ʥʝʢʦʪʦʨʳʝ ʜʨʫʛʠʝ ʫʩʪʨʦʡʩʪʚʘ; ʚ ʙʣʠʞʘʡʰʝʝ 

ʚʨʝʤʷ ʢ ʥʠʤ ʚ ʩʚʦʝʡ ʤʘʩʩʝ ʧʨʠʩʦʝʜʠʥʷʪʩʷ ʪʝʣʝʚʠʟʦʨʳ, ʚʠʜʝʦʢʘʤʝʨʳ, ʙʳʪʦʚʳʝ 

ʧʨʠʙʦʨʳ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʯʠʩʣʦ ʫʩʪʨʦʡʩʪʚ ʠ ʧʨʠʣʦʞʝʥʠʡ, ʧʦʜʢʣʶʯʝʥʥʳʭ ʢ ʩʝʪʠ, 

ʥʘʤʥʦʛʦ ʧʨʝʚʟʦʡʜʝʪ ʯʠʩʣʦ ʣʶʜʝʡ, ʠʩʧʦʣʴʟʫʶʱʠʭ ʩʝʪʴ ʜʣʷ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ. 

ʉ ʨʦʩʪʦʤ ʩʪʝʧʝʥʠ ʧʦʜʢʣʶʯʝʥʥʦʩʪʠ ʨʘʩʪʝʪ ʠ ʦʙʲʝʤ ʠʥʬʦʨʤʘʮʠʠ ʦ ʥʘʰʝʡ 

ʞʠʟʥʠ, ʩʦʭʨʘʥʷʝʤʦʡ ʚ ʵʣʝʢʪʨʦʥʥʦʤ ʚʠʜʝ ï ʦʪ ʣʠʯʥʳʭ ʬʦʪʦʛʨʘʬʠʡ ʠ 

ʧʨʦʪʦʢʦʣʦʚ ʦʙʱʝʥʠʷ ʚ ʩʦʮʠʘʣʴʥʳʭ ʩʝʪʷʭ ʜʦ ʜʝʪʘʣʴʥʳʭ ʩʚʦʜʦʢ ʜʝʡʩʪʚʠʡ ʠ 

ʚʳʩʪʫʧʣʝʥʠʡ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʚʩʝʭ ʫʨʦʚʥʝʡ ʚʣʘʩʪʠ ʠ ʙʠʟʥʝʩʘ. ɺʘʞʝʥ ʥʝ 

ʪʦʣʴʢʦ ʩʘʤ ʬʘʢʪ ʬʠʢʩʠʨʦʚʘʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʚ ʵʣʝʢʪʨʦʥʥʦʡ ʧʘʤʷʪʠ, ʥʦ ʠ ʝʝ 

ʜʦʩʪʫʧʥʦʩʪʴ. 
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ɺʘʞʥʦ ʧʦʤʥʠʪʴ ʦ ʪʦʤ, ʯʪʦ ʚʩʝ ʵʪʠ ʠʟʤʝʥʝʥʠʷ ʥʝ ʷʚʣʷʶʪʩʷ ʩʘʤʦʮʝʣʴʶ ï 

ʦʥʠ ʥʫʞʥʳ ʣʶʜʷʤ. ʏʝʣʦʚʝʢʦ-ʢʦʤʧʴʶʪʝʨʥʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʥʝʦʙʭʦʜʠʤʦ ʥʝ 

ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʯʝʣʦʚʝʢʫ ʙʳʣʦ ʫʜʦʙʥʝʝ ʦʙʱʘʪʴʩʷ ʩ ʢʦʤʧʴʶʪʝʨʦʤ, ʵʪʦ ʣʠʰʴ 

ʩʨʝʜʩʪʚʦ. ɺ ʮʝʥʪʨʝ ʚʥʠʤʘʥʠʷ ʜʦʣʞʥʳ ʙʳʪʴ ʥʝ ʪʝʭʥʦʣʦʛʠʠ, ʘ ʪʦ, ʯʪʦ ʠʤʝʝʪ 

ʧʦʜʣʠʥʥʫʶ ʮʝʥʥʦʩʪʴ ï ʥʘʰʘ ʧʦʚʩʝʜʥʝʚʥʘʷ ʞʠʟʥʴ, ʩʝʤʴʷ, ʟʜʦʨʦʚʴʝ, ʨʘʙʦʪʘ, 

ʦʙʨʘʟʦʚʘʥʠʝ, ʩʚʷʟʴ ʩ ʦʙʱʝʩʪʚʦʤ ʠ ʚʟʘʠʤʦʧʦʤʦʱʴ. 

 

ʂʦʥʪʨʦʣʴʥʳʝ ʚʦʧʨʦʩʳ 

1. ʏʪʦ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʧʦʥʷʪʠʝ ʯʝʣʦʚʝʢʦ-ʤʘʰʠʥʥʳʡ ʠʥʪʝʨʬʝʡʩ? 

2. ʇʝʨʝʯʠʩʣʠʪʝ ʦʩʥʦʚʥʳʝ ʩʨʝʜʩʪʚʘ ʯʝʣʦʚʝʢʦ-ʤʘʰʠʥʥʦʛʦ ʠʥʪʝʨʬʝʡʩʘ. 

3. ʀʤʝʶʪʩʷ ʣʠ ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʥʦʚʳʝ, ʧʨʦʨʳʚʥʳʝ ʨʘʟʨʘʙʦʪʢʠ ʚ 

ʦʙʣʘʩʪʠ ʩʦʟʜʘʥʠʷ ʩʨʝʜʩʪʚ ʯʝʣʦʚʝʢʦ-ʤʘʰʠʥʥʦʛʦ ʠʥʪʝʨʬʝʡʩʘ? 

ʆʭʘʨʘʢʪʝʨʠʟʫʡʪʝ ʵʪʠ ʨʘʟʨʘʙʦʪʢʠ. 

4. ʉʫʱʝʩʪʚʫʶʪ ʣʠ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʵʬʬʝʢʪʠʚʥʳʝ ʩʠʩʪʝʤʳ 

ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʨʝʯʠ? ɺ ʯʝʤ ʥʝʜʦʩʪʘʪʢʠ ʩʠʩʪʝʤ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʨʝʯʠ? 

5. ʏʪʦ ʠʟʫʯʘʝʪ ʵʨʛʦʥʦʤʠʢʘ? 

6. ʂʘʢʦʚʳ ʦʩʥʦʚʥʳʝ ʧʨʠʯʠʥʳ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʫʪʦʤʣʝʥʠʷ, 

ʦʙʫʩʣʦʚʣʝʥʥʳʝ ʢʦʥʩʪʨʫʢʮʠʝʡ ʨʘʙʦʯʠʭ ʤʝʩʪ ʠ ʧʦʟʦʡ ʨʘʙʦʪʘʶʱʝʛʦ ʯʝʣʦʚʝʢʘ? 

7. ʈʘʩʩʢʘʞʠʪʝ ʦʙ ʦʩʥʦʚʥʳʭ ʚʠʜʘʭ ʩʢʝʣʝʪʥʦ-ʤʳʰʝʯʥʳʭ ʨʘʩʩʪʨʦʡʩʪʚ 

ʧʨʠ ʨʘʙʦʪʝ ʥʘ ʢʦʤʧʴʶʪʝʨʝ, ʠʭ ʧʨʠʯʠʥʘʭ ʠ ʩʧʦʩʦʙʘʭ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ. 
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ɻʃɸɺɸ 5 ʉʀʉʊɽʄʓ ɹɸɿ ɼɸʅʅʓʍ 

5.1 ʆʩʥʦʚʥʳʝ ʧʦʥʷʪʠʷ ʙʘʟʳ ʜʘʥʥʳʭ, ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʙʘʟʦʡ 

ʜʘʥʥʳʭ 

ʉʫʝɦʩʪʚʫʶʪ ʨʘʟʣʠʯʥʳʝ ʦʧʨʝʜʝʣʝʥʠʷ ʧʦʥʷʪʠʷ ʙʘʟʘ ʜʘʥʥʳʭ (ɹɼ). ʏʘʱʝ 

ʚʩʝʛʦ ʧʦʜ ɹɼ ʧʦʥʠʤʘʝʪʩʷ ʧʦʠʤʝʥʦʚʘʥʥʘʷ ʩʦʚʦʢʫʧʥʦʩʪʴ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʭ 

ʜʘʥʥʳʭ, ʦʪʥʦʩʷʱʠʭʩʷ ʢ ʥʝʢʦʪʦʨʦʡ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ. ʆʜʥʘʢʦ ʚ ʵʪʦʤ ʩʣʫʯʘʝ 

ɹɼ ʚʝʩʴʤʘ ʪʨʫʜʥʦ ʦʪʣʠʯʠʪʴ ʦʪ ʦʙʳʯʥʦʡ ʢʘʨʪʦʪʝʢʠ ʠʣʠ ʘʨʭʠʚʘ ʜʦʢʫʤʝʥʪʦʚ. 

ʄʦʞʥʦ ʚʳʜʝʣʠʪʴ ʪʨʠ ʩʚʦʡʩʪʚʘ, ʢʦʪʦʨʳʝ ʦʪʣʠʯʘʶʪ ɹɼ ʦʪ ʧʨʦʩʪʦʡ 

ʩʦʚʦʢʫʧʥʦʩʪʠ ʜʘʥʥʳʭ: 

- ɹɼ ʭʨʘʥʠʪʩʷ ʠ ʦʙʨʘʙʘʪʳʚʘʝʪʩʷ ʚ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʩʠʩʪʝʤʝ; 

- ʜʘʥʥʳʝ ʚ ɹɼ ʭʦʨʦʰʦ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʳ, ʪ.ʝ. ʚʳʜʝʣʝʥʳ ʦʩʥʦʚʥʳʝ 
ʵʣʝʤʝʥʪʳ, ʠʭ ʪʠʧʳ ʠ ʩʚʷʟʠ ʤʝʞʜʫ ʵʣʝʤʝʥʪʘʤʠ, ʘ ʪʘʢʞʝ ʦʛʨʘʥʠʯʝʥʠʷ ʥʘ 

ʜʦʧʫʩʪʠʤʳʝ ʦʧʝʨʘʮʠʠ; 

- ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʧʦʠʩʢ ʠ ʦʙʨʘʙʦʪʢʘ ʜʘʥʥʳʭ. 

ʅʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤ ʪʠʧʦʤ ɹɼ ʷʚʣʷʶʪʩʷ ʨʝʣʷʮʠʦʥʥʳʝ ʙʘʟʳ 

ʜʘʥʥʳʭ. ʈʘʩʩʤʦʪʨʠʤ ʦʩʥʦʚʥʳʝ ʩʪʨʫʢʪʫʨʥʳʝ ʵʣʝʤʝʥʪʳ ʨʝʣʷʮʠʦʥʥʦʡ ɹɼ: 

¶ ʇʦʣʝ ï ʵʣʝʤʝʥʪʘʨʥʘʷ ʝʜʠʥʠʮʘ ʦʨʛʘʥʠʟʘʮʠʠ ʜʘʥʥʳʭ. ɼʣʷ ʦʧʠʩʘʥʠʷ 

ʧʦʣʷ ʠʩʧʦʣʴʟʫʶʪ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ: ʠʤʷ, ʪʠʧ, ʜʣʠʥʘ, ʪʦʯʥʦʩʪʴ ʠ ʪ.ʜ. 

ʉʦʦʪʚʝʪʩʪʚʫʝʪ ʩʪʦʣʙʮʫ ʚ ʪʘʙʣʠʮʝ. 

¶ ɿʘʧʠʩʴ ï ʩʦʚʦʢʫʧʥʦʩʪʴ ʣʦʛʠʯʝʩʢʠ ʩʚʷʟʘʥʥʳʭ ʧʦʣʝʡ. ʉʦʦʪʚʝʪʩʪʚʫʝʪ 

ʩʪʨʦʢʝ ʚ ʪʘʙʣʠʮʝ. 

¶ ʊʘʙʣʠʮʘ (ʦʪʥʦʰʝʥʠʝ). 

 

5.2 ʉʠʩʪʝʤʘ ʙʘʟ ʜʘʥʥʳʭ 

ʉʠʩʪʝʤʘ ʙʘʟ ʜʘʥʥʳʭ (ʉɹɼ) ï ʵʪʦ ʢʦʤʧʴʶʪʝʨʠʟʠʨʦʚʘʥʥʘʷ ʩʠʩʪʝʤʘ 

ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʭ ʜʘʥʥʳʭ, ʦʩʥʦʚʥʘʷ ʮʝʣʴ ʢʦʪʦʨʦʡ ʭʨʘʥʝʥʠʝ ʠʥʬʦʨʤʘʮʠʠ ʠ 

ʧʨʝʜʦʩʪʘʚʣʝʥʠʝ ʝʝ ʧʦ ʪʨʝʙʦʚʘʥʠʶ. 

ʈʘʟʣʠʯʘʶʪ ʦʜʥʦʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʝ ʠ ʤʥʦʛʦʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʝ ʩʠʩʪʝʤʳ. 

ʆʜʥʦʧʦʣʴʟʦʚʘʪʝʣʴʩʢʘʷ ʩʠʩʪʝʤʘ (Single-user system) ï ʵʪʦ ʩʠʩʪʝʤʘ, ʚ 

ʢʦʪʦʨʦʡ ʚ ʦʜʥʦ ʠ ʪʦ ʞʝ ʚʨʝʤʷ ʢ ɹɼ ʤʦʞʝʪ ʧʦʣʫʯʠʪʴ ʜʦʩʪʫʧ ʪʦʣʴʢʦ ʦʜʠʥ 

ʧʦʣʴʟʦʚʘʪʝʣʴ. 

ʄʥʦʛʦʧʦʣʴʟʦʚʘʪʝʣʴʩʢʘʷ ʩʠʩʪʝʤʘ (Multi-user system) ï ʵʪʦ ʩʠʩʪʝʤʘ, ʚ 

ʢʦʪʦʨʦʡ ʚ ʢʘʞʜʳʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ ʢ ɹɼ ʤʦʛʫʪ ʧʦʣʫʯʠʪʴ ʜʦʩʪʫʧ ʥʝʩʢʦʣʴʢʦ 

ʧʦʣʴʟʦʚʘʪʝʣʝʡ. ʆʩʥʦʚʥʘʷ ʟʘʜʘʯʘ ʪʘʢʦʡ ʩʠʩʪʝʤʳ ï ʧʦʟʚʦʣʠʪʴ ʧʦʣʴʟʦʚʘʪʝʣʶ 

ʨʘʙʦʪʘʪʴ ʩ ɹɼ ʢʘʢ ʩ ʦʜʥʦʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʡ. 

ʆʙʳʯʥʦ ʚ ʉɹɼ ʚʳʜʝʣʷʶʪ ʯʝʪʳʨʝ ʦʩʥʦʚʥʳʭ ʵʣʝʤʝʥʪʘ: 

- ɼʘʥʥʳʝ. 

- ɸʧʧʘʨʘʪʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ. 

- ʇʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ (ʇʆ). 

- ʇʦʣʴʟʦʚʘʪʝʣʠ. 
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ʋʧʨʦʱʝʥʥʘʷ ʩʭʝʤʘ ʉɹɼ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩ. 5.1. 

 

 
ʈʠʩʫʥʦʢ 5.1 - ʕʣʝʤʝʥʪʳ ʩʠʩʪʝʤʳ ʙʘʟ ʜʘʥʥʳʭ 

 

¶ ɼʘʥʥʳʝ 

ɼʘʥʥʳʝ ʚ ɹɼ ʤʦʞʥʦ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʪʴ ʢʘʢ ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʝ ʠ ʦʙʱʠʝ. 

ʀʥʪʝʛʨʠʨʦʚʘʥʥʳʝ ʜʘʥʥʳʝ ʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʢʘʢ ʦʙʲʝʜʠʥʝʥʠʝ ʥʝʩʢʦʣʴʢʠʭ 

ʦʪʜʝʣʴʥʳʭ ʬʘʡʣʦʚ, ʧʦʣʥʦʩʪʴʶ ʠʣʠ ʯʘʩʪʠʯʥʦ ʥʝʧʝʨʝʢʨʳʚʘʶʱʠʭʩʷ. ɺ ʩʣʫʯʘʝ 

ʦʙʱʠʭ ʜʘʥʥʳʭ ʦʪʜʝʣʴʥʳʝ ʦʙʣʘʩʪʠ ʜʘʥʥʳʭ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʥʝʩʢʦʣʴʢʠʤ 

ʨʘʟʣʠʯʥʳʤ ʧʦʣʴʟʦʚʘʪʝʣʷʤ. 

 

¶ ɸʧʧʘʨʘʪʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ 

ʂ ʘʧʧʘʨʘʪʥʦʤʫ ʦʙʝʩʧʝʯʝʥʠʶ  ʦʪʥʦʩʷʪʩʷ: 

ʥʘʢʦʧʠʪʝʣʠ ʜʣʷ ʭʨʘʥʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʚʤʝʩʪʝ ʩ ʫʩʪʨʦʡʩʪʚʘʤʠ 

ʚʚʦʜʘ/ʚʳʚʦʜʘ; 

ʧʨʦʮʝʩʩʦʨ ʚʤʝʩʪʝ ʩ ʦʩʥʦʚʥʦʡ ʧʘʤʷʪʴʶ, ʢʦʪʦʨʘʷ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ 

ʧʦʜʜʝʨʞʢʠ ʨʘʙʦʪʳ ʇʆ ʩʠʩʪʝʤʳ. 

 

¶ ʇʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ 

ʆʩʥʦʚʥʘʷ ʯʘʩʪʴ ʇʆ ï ʵʪʦ ʩʠʩʪʝʤʘ ʫʧʨʘʚʣʝʥʠʷ ʙʘʟʘʤʠ ʜʘʥʥʳʭ( ʉʋɹɼ), 

ʠʥʘʯʝ ʉʋɹɼï ʜʠʩʧʝʪʯʝʨ ɹɼ (DBMS ï Data Base Management System). 

ʆʩʥʦʚʥʘʷ ʬʫʥʢʮʠʷ ʉʋɹɼ ï ʧʨʝʜʦʩʪʘʚʣʝʥʠʝ ʧʦʣʴʟʦʚʘʪʝʣʶ ʚʦʟʤʦʞʥʦʩʪʠ 

ʨʘʙʦʪʘʪʴ ʩ ɹɼ, ʥʝ ʚʥʠʢʘʷ ʚ ʜʝʪʘʣʠ ʥʘ ʫʨʦʚʥʝ ʘʧʧʘʨʘʪʫʨʳ. 

ʉʋɹɼ ʧʦʜʜʝʨʞʠʚʘʝʪ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʝ ʦʧʝʨʘʮʠʠ ʚʳʩʦʢʦʛʦ ʫʨʦʚʥʷ. ʂ 

ʪʘʢʠʤ ʦʧʝʨʘʮʠʷʤ ʦʪʥʦʩʷʪʩʷ ʠ ʦʧʝʨʘʮʠʠ, ʚʳʧʦʣʥʷʝʤʳʝ ʩ ʧʦʤʦʱʴʶ ʷʟʳʢʘ SQL 

(Structured Query Language, ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʡ ʷʟʳʢ ʟʘʧʨʦʩʦʚ) ï 

ʩʧʝʮʠʘʣʴʥʦʛʦ ʷʟʳʢʘ ɹɼ. ʉʋɹɼ ʭʦʪʷ ʠ ʦʩʥʦʚʥʦʡ, ʥʦ ʥʝ ʝʜʠʥʩʪʚʝʥʥʳʡ 

˴͔ͦͤ;ͤ·͔ 

ͨͦ͡Έ͍͔͙ͦ͊ͭ͘͡ 

˽͙ͪ͊͒ͤ͟͡·͔ 

͎ͨͪͦͪ͊ͣͣ· 

ˣ͊͊͘ ͒͊ͤͤ·ͻ 
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ʧʨʦʛʨʘʤʤʥʳʡ ʢʦʤʧʦʥʝʥʪ ʩʠʩʪʝʤʳ, ʩʨʝʜʠ ʜʨʫʛʠʭ ʤʦʞʥʦ ʥʘʟʚʘʪʴ ʫʪʠʣʠʪʳ, 

ʩʨʝʜʩʪʚʘ ʨʘʟʨʘʙʦʪʢʠ ʧʨʠʣʦʞʝʥʠʡ, ʛʝʥʝʨʘʪʦʨʳ ʦʪʯʝʪʦʚ ʠ ʜʨʫʛʠʝ. 

 

¶ ʇʦʣʴʟʦʚʘʪʝʣʠ 

ʈʘʟʣʠʯʘʶʪ ʪʨʠ ʛʨʫʧʧʳ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʉɹɼ: 

- ʇʨʠʢʣʘʜʥʳʝ ʧʨʦʛʨʘʤʤʠʩʪʳ. ɼʣʷ ʮʝʣʝʡ ʨʘʟʨʘʙʦʪʢʠ ʧʨʠʢʣʘʜʥʳʭ 

ʧʨʦʛʨʘʤʤ, ʢʦʪʦʨʳʝ ʠʩʧʦʣʴʟʫʶʪ ʙʘʟʳ ʜʘʥʥʳʭ, ʧʨʠʤʝʥʠʤʳ ʨʘʟʣʠʯʥʳʝ ʷʟʳʢʠ ʠ 

ʩʨʝʜʳ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ: Visual Basic, C++, Java, C# ʠ ʜʨʫʛʠʝ. ʇʨʠʢʣʘʜʥʳʝ 

ʧʨʦʛʨʘʤʤʳ ʧʦʣʫʯʘʶʪ ʜʦʩʪʫʧ ʢ ʙʘʟʝ ʜʘʥʥʳʭ ʧʦʩʨʝʜʩʪʚʦʤ ʚʳʜʘʯʠ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʟʘʧʨʦʩʘ ʢ ʉʋɹɼ (ʦʙʳʯʥʦ ʵʪʦ ʦʧʝʨʘʪʦʨʳ SQL). 

- ʂʦʥʝʯʥʳʝ (ʨʷʜʦʚʳʝ) ʧʦʣʴʟʦʚʘʪʝʣʠ. ʂʦʥʝʯʥʳʡ ʧʦʣʴʟʦʚʘʪʝʣʴ ʤʦʞʝʪ 

ʧʦʣʫʯʘʪʴ ʜʦʩʪʫʧ ʢ ʙʘʟʝ ʜʘʥʥʳʭ, ʧʨʠʤʝʥʷʷ ʦʜʥʦ ʠʟ ʠʥʪʝʨʘʢʪʠʚʥʳʭ 

ʧʨʠʣʦʞʝʥʠʡ. ʄʥʦʛʠʝ ʉʋɹɼ ʧʨʝʜʦʩʪʘʚʣʷʶʪ ʥʝ ʪʦʣʴʢʦ ʩʨʝʜʩʪʚʘ ʜʣʷ 

ʚʳʧʦʣʥʝʥʠʷ ʟʘʧʨʦʩʦʚ SQL, ʥʦ ʠ ʛʨʘʬʠʯʝʩʢʠʝ ʫʪʠʣʠʪʳ, ʧʦʟʚʦʣʷʶʱʠʝ 

ʩʦʟʜʘʚʘʪʴ ʟʘʧʨʦʩʳ ʙʝʟ ʟʥʘʥʠʷ SQL. 

- ɸʜʤʠʥʠʩʪʨʘʪʦʨʳ ɹɼ. ɿʘʥʠʤʘʶʪʩʷ ʫʧʨʘʚʣʝʥʠʝʤ ʨʘʙʦʪʳ ʩʝʨʚʝʨʘ ɹɼ. 

 

¶ ʆʨʛʘʥʠʟʘʮʠʷ ʜʘʥʥʳʭ ʚ ɹɼ 

ʆʩʥʦʚʥʳʤʠ ʵʣʝʤʝʥʪʘʤʠ ʚ ʙʘʟʝ ʜʘʥʥʳʭ ʷʚʣʷʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʵʣʝʤʝʥʪʳ: 

ʜʘʥʥʳʝ; ʦʙʲʝʢʪʳ; ʩʚʷʟʠ; ʩʚʦʡʩʪʚʘ. 

 

¶ ɼʘʥʥʳʝ 

ɺ ɹɼ ʜʘʥʥʳʝ ʦʙʳʯʥʦ ʥʘʟʳʚʘʶʪ ʧʦʩʪʦʷʥʥʳʤʠ, ʭʦʪʷ ʦʥʠ ʢʦʥʝʯʥʦ ʥʝ 

ʷʚʣʷʶʪʩʷ ʪʘʢʦʚʳʤʠ ʚ ʦʙʱʝʧʨʠʥʷʪʦʤ ʧʦʥʠʤʘʥʠʠ. ʊʘʢ ʠʭ ʥʘʟʚʘʣʠ ʚ ʩʨʘʚʥʝʥʠʠ 

ʩ ʠʟʤʝʥʯʠʚʳʤʠ ʜʘʥʥʳʤʠ ï ʪʨʘʥʟʠʪʥʳʤʠ (ʧʨʦʤʝʞʫʪʦʯʥʳʝ ʨʝʟʫʣʴʪʘʪʳ, 

ʚʭʦʜʥʳʝ, ʚʳʭʦʜʥʳʝ ʜʘʥʥʳʝ). 

ɺʭʦʜʥʳʝ ʜʘʥʥʳʝ ï ʵʪʦ ʠʥʬʦʨʤʘʮʠʷ, ʧʝʨʝʜʘʚʘʝʤʘʷ ʩʠʩʪʝʤʝ ʩ ʪʝʨʤʠʥʘʣʘ 

ʠʣʠ ʨʘʙʦʯʝʡ ʩʪʘʥʮʠʠ. ʂʦʛʜʘ ʵʪʘ ʠʥʬʦʨʤʘʮʠʷ ʩʦʭʨʘʥʝʥʘ ʚ ʪʘʙʣʠʮʘʭ, ʦʥʘ 

ʩʪʘʥʦʚʠʪʩʷ ʯʘʩʪʴʶ ʧʦʩʪʦʷʥʥʳʭ ʜʘʥʥʳʭ ʠʣʠ ʚʣʝʯʝʪ ʟʘ ʩʦʙʦʡ ʠʟʤʝʥʝʥʠʷ 

ʧʦʩʪʦʷʥʥʳʭ ʜʘʥʥʳʭ. 

ɺʳʭʦʜʥʳʝ ʜʘʥʥʳʝ ï ʵʪʦ ʩʦʦʙʱʝʥʠʷ ʠ ʨʝʟʫʣʴʪʘʪʳ, ʚʳʜʘʚʘʝʤʳʝ ʩʠʩʪʝʤʦʡ 

ʥʘ ʵʢʨʘʥ, ʧʝʯʘʪʴ ʠ ʠʥʦʝ ʫʩʪʨʦʡʩʪʚʦ ʚʳʚʦʜʘ. 

 

¶ ʆʙʲʝʢʪʳ 

ɺ ʨʝʣʷʮʠʦʥʥʳʭ ɹɼ ʵʪʦ ʪʘʙʣʠʮʳ (ʜʨʫʛʦʝ ʥʘʟʚʘʥʠʝ ï ʦʪʥʦʰʝʥʠʷ), 

ʦʧʠʩʳʚʘʶʱʠʝ ʥʝʢʦʪʦʨʳʝ ʦʙʲʝʢʪʳ ʨʝʘʣʴʥʦʛʦ ʤʠʨʘ. ʈʝʣʷʮʠʦʥʥʳʝ ʙʘʟʳ 

ʜʘʥʥʳʭ ʭʨʘʥʷʪ ʚʩʝ ʜʘʥʥʳʝ ʪʦʣʴʢʦ ʚ ʪʘʙʣʠʮʘʭ. 

 

¶ ʉʚʷʟʠ 

ʉʚʷʟʠ ʦʪʦʙʨʘʞʘʶʪ ʟʘʚʠʩʠʤʦʩʪʠ ʤʝʞʜʫ ʦʙʲʝʢʪʘʤʠ. ʂʘʢ ʧʨʘʚʠʣʦ, ʦʥʠ 

ʙʳʚʘʶʪ ʜʚʫʩʪʦʨʦʥʥʠʤʠ. ɼʦʧʫʩʪʠʤ, ʝʩʪʴ ʜʚʘ ʦʙʲʝʢʪʘ Students ʠ Groups,  

ʩʚʷʟʷʤʠ ʤʝʞʜʫ ʥʠʤʠ ʤʦʞʥʦ ʥʘʟʚʘʪʴ ʩʣʝʜʫʶʱʠʝ ʦʪʥʦʰʝʥʠʷ : 

- ʢʘʢʦʡ ʛʨʫʧʧʝ ʧʨʠʥʘʜʣʝʞʠʪ ʜʘʥʥʳʡ ʩʪʫʜʝʥʪ; 
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- ʢʘʢʠʝ ʩʪʫʜʝʥʪʳ ʚʭʦʜʷʪ ʚ ʜʘʥʥʫʶ ʛʨʫʧʧʫ. 

ʉʭʝʤʘ, ʥʘ ʢʦʪʦʨʦʡ ʧʨʝʜʩʪʘʚʣʝʥʳ ʦʙʲʝʢʪʳ ʠ ʠʭ ʩʚʷʟʠ, ʥʘʟʳʚʘʝʪʩʷ ʉʭʝʤʘ 

ʦʙʲʝʢʪ-ʦʪʥʦʰʝʥʠʝ ʠʣʠ ɼʠʘʛʨʘʤʤʘ ʦʙʲʝʢʪ-ʦʪʥʦʰʝʥʠʝ (ʈʠʩ. 2.). 

 

 
 

ʈʠʩʫʥʦʢ 5.2 - ʉʚʷʟʴ ʤʝʞʜʫ ʪʘʙʣʠʮʘʤʠ Students ʠ Groups 

 

ɺ ʩʭʝʤʝ ʤʦʛʫʪ ʙʳʪʴ ʩʚʷʟʠ, ʫʢʘʟʳʚʘʶʱʠʝ ʥʘ ʦʜʠʥ ʠ ʪʦʪ ʞʝ ʪʠʧ ʦʙʲʝʢʪʘ. 

ʅʘʧʨʠʤʝʨ, ʧʨʝʧʦʜʘʚʘʪʝʣʴ ʷʚʣʷʝʪʩʷ ʥʘʩʪʘʚʥʠʢʦʤ ʤʦʣʦʜʦʛʦ ʧʨʝʧʦʜʘʚʘʪʝʣʷ. ɺ 

ʢʦʥʢʨʝʪʥʦʤ ʥʘʙʦʨʝ ʦʙʲʝʢʪʦʚ ʤʦʞʝʪ ʙʳʪʴ ʣʶʙʦʝ ʢʦʣʠʯʝʩʪʚʦ ʩʚʷʟʝʡ. ʄʝʞʜʫ 

ʜʚʫʤʷ ʪʘʙʣʠʮʘʤʠ ʤʦʞʝʪ ʙʳʪʴ ʙʦʣʝʝ ʦʜʥʦʡ ʩʚʷʟʠ. 

 

¶ ʉʚʦʡʩʪʚʘ 

ɺʩʝ ʦʙʲʝʢʪʳ ʠ ʩʚʷʟʠ ʠʤʝʶʪ ʦʧʨʝʜʝʣʝʥʥʳʝ ʩʚʦʡʩʪʚʘ. ʉʚʦʡʩʪʚʘ ʦʙʲʝʢʪʦʚ 

ʚʳʨʘʞʘʶʪʩʷ ʧʦʣʷʤʠ ʪʘʙʣʠʮʳ. ʉʚʦʡʩʪʚʘ ʩʚʷʟʝʡ ʚʳʨʘʞʘʶʪʩʷ ʚ ʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʭ ʧʨʠ ʬʦʨʤʠʨʦʚʘʥʠʠ. 

 

5.3 ʄʦʜʝʣʠ ʜʘʥʥʳʭ 

ʗʜʨʦʤ ʣʶʙʦʡ ɹɼ ʷʚʣʷʝʪʩʷ ʤʦʜʝʣʴ ʜʘʥʥʳʭ(ʄɼ). ʄʦʜʝʣʴ ʜʘʥʥʳʭ ï ʵʪʦ 

ʩʦʚʦʢʫʧʥʦʩʪʴ ʩʪʨʫʢʪʫʨʳ ʜʘʥʥʳʭ ʠ ʦʧʝʨʘʮʠʡ ʠʭ ʦʙʨʘʙʦʪʢʠ. 

 ʈʘʩʩʤʦʪʨʠʤ ʚʦʧʨʦʩʳ ʩʦʟʜʘʥʠʷ ʤʦʜʝʣʝʡ ʜʘʥʥʳʭ, ʚ ʢʦʪʦʨʳʭ ʚ ʢʘʯʝʩʪʚʝ 

ʦʙʲʝʢʪʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʳʩʪʫʧʘʶʪ ʩʘʤʠ ʜʘʥʥʳʝ, ʠʭ ʩʪʨʫʢʪʫʨʥʘʷ ʢʦʤʧʦʟʠʮʠʷ, 

ʧʨʘʚʠʣʘ ʧʦʩʪʨʦʝʥʠʷ.  

ɺ ʢʘʞʜʦʡ ʕɺʄ ʩʫʱʝʩʪʚʫʝʪ ʧʨʦʩʪʘʷ, ʥʦ ʭʦʨʦʰʦ ʦʧʨʝʜʝʣʝʥʥʘʷ ʤʦʜʝʣʴ 

ʜʘʥʥʳʭ ï ʵʪʦ ʜʦʧʫʩʪʠʤʳʝ ʚ ʕɺʄ ʬʦʨʤʘʪʳ ʜʘʥʥʳʭ ʠ ʩʦʩʪʘʚ ʦʧʝʨʘʮʠʡ, 

ʚʳʧʦʣʥʷʝʤʳʭ ʥʘʜ ʥʠʤʠ. ʉ ʧʦʤʦʱʴʶ ʠʩʭʦʜʥʦʡ ʄɼ ʤʦʞʥʦ ʧʦʩʪʨʦʠʪʴ ʙʦʣʝʝ 

ʩʣʦʞʥʳʝ ʤʦʜʝʣʠ ʜʘʥʥʳʭ, ʪ.ʝ. ʧʝʨʝʡʪʠ ʢ ʥʝʢʦʪʦʨʦʡ ʘʙʩʪʨʘʢʪʥʦʡ ʤʘʰʠʥʝ. 

ʇʨʠʤʝʨʘʤʠ ʘʙʩʪʨʘʢʪʥʳʭ ʤʘʰʠʥ ʷʚʣʷʶʪʩʷ ʠʥʪʝʨʧʨʝʪʘʪʦʨʳ(ʠʣʠ ʪʨʘʥʩʣʷʪʦʨʳ) 

ʷʟʳʢʦʚ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʚʳʩʦʢʦʛʦ ʫʨʦʚʥʷ. ʂʘʞʜʳʡ ʷʟʳʢ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʠʤʝʝʪ ʤʦʜʝʣʴ ʜʘʥʥʳʭ. 

ʌʦʨʪʨʘʥ: ʪʠʧʳ ʦʧʠʩʘʥʠʷ ʜʘʥʥʳʭ: ʚʝʱʝʩʪʚʝʥʥʳʡ, ʮʝʣʳʡ. ɺʩʝ ʦʧʝʨʘʪʦʨʳ, 

ʚʩʝ ʘʣʛʦʨʠʪʤʳ ʷʟʳʢʘ ʜʝʣʷʪʩʷ ʥʘ ʜʚʝ ʦʩʥʦʚʥʳʝ ʛʨʫʧʧʳ: 

1. ɼʝʢʣʘʨʘʪʠʚʥʦʛʦ ʪʠʧʘ (ʜʣʷ ʦʧʠʩʘʥʠʷ ʜʘʥʥʳʭ). 
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2. ʇʨʦʮʝʜʫʨʥʦʛʦ ʪʠʧʘ (ʜʣʷ ʦʧʠʩʘʥʠʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʦʧʝʨʘʮʠʠ, 
ʥʘʜ ʦʧʠʩʘʥʥʳʤʠ ʜʘʥʥʳʤʠ). 

ʄʦʜʝʣʴ ʜʘʥʥʳʭ ʘʣʛʦʨʠʪʤʠʯʝʩʢʦʛʦ ʷʟʳʢʘ, ʦʧʨʝʜʝʣʷʝʤʘʷ ʩʦʚʦʢʫʧʥʦʩʪʴʶ 

ʝʛʦ ʦʧʝʨʘʪʦʨʦʚ ʜʝʢʣʘʨʘʪʠʚʥʦʛʦ ʠ ʧʨʦʮʝʜʫʨʥʦʛʦ ʪʠʧʘ, ʬʦʨʤʘʣʠʟʦʚʘʥʥʦ 

ʦʧʠʩʳʚʘʝʪ ʚʩʝ ʤʥʦʞʝʩʪʚʘ ʜʦʧʫʩʪʠʤʳʭ ʣʦʛʠʯʝʩʢʠʭ ʩʪʨʫʢʪʫʨ ʜʘʥʥʳʭ, ʢʦʪʦʨʳʝ 

ʤʦʛʫʪ ʧʨʠʥʷʪʴ, ʦʙʨʘʙʦʪʘʪʴ ʠ ʚʳʜʘʪʴ ʧʨʦʛʨʘʤʤʳ ʥʘ ʵʪʦʤ ʷʟʳʢʝ. 

ʇʦʵʪʦʤʫ ʤʦʜʝʣʴ ʜʘʥʥʳʭ, ʧʦʜʜʝʨʞʠʚʘʝʤʫʶ ʥʝʢʦʪʦʨʳʤ ʷʟʳʢʦʤ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ, ʭʘʨʘʢʪʝʨʠʟʫʶʪ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 

ʀʜʝʥʪʠʬʠʮʠʨʫʶʪ ʪʠʧʳ ʣʦʛʠʯʝʩʢʠʭ ʩʪʨʫʢʪʫʨ ʜʘʥʥʳʭ, ʢʦʪʦʨʳʝ ʤʦʞʥʦ 

ʧʨʝʜʩʪʘʚʠʪʴ ʚ ʄɼ. 

ʉʧʝʮʠʬʠʮʠʨʫʶʪ: ʧʨʠʟʥʘʢʠ ʩʪʨʫʢʪʫʨ ʜʘʥʥʦʛʦ ʪʠʧʘ ʠʟ ʣʦʛʠʯʝʩʢʠʭ 

ʩʪʨʫʢʪʫʨ ʜʨʫʛʠʭ ʪʠʧʦʚ; ʧʨʘʚʠʣʘ ʦʙʨʘʙʦʪʢʠ ʩʪʨʫʢʪʫʨ ʜʘʥʥʦʛʦ ʪʠʧʘ 

ʧʨʦʮʝʜʫʨʥʳʤʠ ʦʧʝʨʘʪʦʨʘʤʠ. 

ɺʩʝ ʵʪʦ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʢ ʄɼ ʣʶʙʦʡ ʧʨʦʛʨʘʤʤʥʦʡ ʩʠʩʪʝʤʳ ʦʙʨʘʙʦʪʢʠ 

ʜʘʥʥʳʭ. ʕʪʦ ʦʪʥʦʩʠʪʩʷ ʠ ʢ ʉʋɹɼ. ʉʋɹɼ ʤʦʞʥʦ ʨʘʩʩʤʦʪʨʝʪʴ, ʢʘʢ ʥʝʢʦʪʦʨʳʡ 

ʘʣʛʦʨʠʪʤʠʯʝʩʢʠʡ ʷʟʳʢ, ʥʘ ʢʦʪʦʨʦʤ ʧʨʦʛʨʘʤʤʠʨʫʶʪʩʷ ʧʦʜʣʝʞʘʱʠʝ ʨʝʰʝʥʠʶ 

ʟʘʜʘʯʠ. ʆʪʣʠʯʠʝ ʦʪ ʘʣʛʦʨʠʪʤʠʯʝʩʢʦʛʦ ʷʟʳʢʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ 

ʦʧʝʨʘʪʦʨʳ ʨʘʟʜʝʣʝʥʳ ʠ ʦʬʦʨʤʣʝʥʳ ʚ ʚʠʜʝ ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʭ ʷʟʳʢʦʚ: ʷʟʳʢʘ 

ʦʧʠʩʘʥʠʷ ʜʘʥʥʳʭ(ʗʆɼ) ʠ ʷʟʳʢʘ ʤʘʥʠʧʫʣʠʨʦʚʘʥʠʷ ʜʘʥʥʳʤʠ(ʗʄɼ). 

ʉʦʚʦʢʫʧʥʦʩʪʴ ʗʆɼ ʠ ʗʄɼ ʦʧʨʝʜʝʣʷʶʪ ʤʦʜʝʣʴ ʜʘʥʥʳʭ ʉʋɹɼ. 

ɼʦʧʦʣʥʠʪʝʣʴʥʦ ʢ ʵʪʠʤ ʩʪʨʫʢʪʫʨʘʤ ʜʘʥʥʳʭ ʉʋɹɼ  ʦʙʝʩʧʝʯʠʚʘʝʪ 

ʧʦʩʪʨʦʝʥʠʝ, ʥʘʟʳʚʘʝʤʳʝ ʩʭʝʤʦʡ ʜʘʥʥʳʭ. ʉʭʝʤʦʡ ʩʪʨʫʢʪʫʨʳ ʜʘʥʥʳʭ 

ʥʘʟʳʚʘʝʪʩʷ ʦʧʠʩʘʥʠʝ ʩʪʨʫʢʪʫʨʳ ʜʘʥʥʳʭ ʥʝʢʦʪʦʨʦʛʦ ʪʠʧʘ ʥʘ 

ʬʦʨʤʘʣʠʟʦʚʘʥʥʦʤ ʷʟʳʢʝ. ʉʭʝʤʘ ʟʘʜʘʝʪ ʩʦʚʦʢʫʧʥʦʩʪʴ ʩʚʦʡʩʪʚ, ʧʨʠʩʫʱʠʭ 

ʜʘʥʥʦʤʫ ʪʠʧʫ ʩʪʨʫʢʪʫʨʳ ʜʘʥʥʳʭ. ʈʝʘʣʠʟʘʮʠʝʡ ʩʭʝʤʳ ʷʚʣʷʝʪʩʷ ʢʦʥʢʨʝʪʥʘʷ 

ʩʪʨʫʢʪʫʨʘ ʜʘʥʥʳʭ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʪʠʧʘ. ʂʘʞʜʘʷ ʢʦʥʢʨʝʪʥʘʷ ʨʝʘʣʠʟʘʮʠʷ 

ʥʘʟʳʚʘʝʪʩʷ ʵʢʟʝʤʧʣʷʨʦʤ ʩʭʝʤʳ. 

ʇʦʩʪʨʦʝʥʠʝ ʩʪʨʫʢʪʫʨ ʜʘʥʥʳʭ ʚ ʢʘʞʜʦʡ ʢʦʥʢʨʝʪʥʦʡ ʄɼ ʥʝ ʤʦʞʝʪ 

ʚʳʧʦʣʥʷʪʴʩʷ ʧʨʦʠʟʚʦʣʴʥʳʤ ʦʙʨʘʟʦʤ. ʕʪʦ ʩʚʷʟʘʥʦ ʩ ʦʛʨʘʥʠʯʝʥʠʷʤʠ, 

ʚʳʪʝʢʘʶʱʠʤʠ ʠʟ ʦʩʦʙʝʥʥʦʩʪʝʡ ʠʩʧʦʣʴʟʫʝʤʳʭ ʚ ʤʦʜʝʣʠ ʪʠʧʦʚ ʩʪʨʫʢʪʫʨ 

ʜʘʥʥʳʭ ʠ ʦʧʝʨʘʮʠʡ, ʢʦʪʦʨʳʝ ʤʦʞʥʦ ʚʳʧʦʣʥʷʪʴ ʥʘʜ ʵʪʠʤʠ ʩʪʨʫʢʪʫʨʘʤʠ. 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʦʩʥʦʚʥʳʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ ʤʦʜʝʣʠ ʜʘʥʥʳʭ ʷʚʣʷʶʪʩʷ: 

ʩʪʨʫʢʪʫʨʳ ʜʘʥʥʳʭ, ʦʧʝʨʘʮʠʠ ʥʘʜ ʜʘʥʥʳʤʠ, ʦʛʨʘʥʠʯʝʥʠʷ. 

ʆʩʥʦʚʥʳʝ ʢʦʤʧʦʥʝʥʪʳ ʤʦʜʝʣʠ ʜʘʥʥʳʭ ʪʝʩʥʦ ʚʟʘʠʤʦʩʚʷʟʘʥʳ ʤʝʞʜʫ 

ʩʦʙʦʡ ʠ ʚ ʨʘʟʣʠʯʥʳʭ ʤʦʜʝʣʷʭ ʨʝʘʣʠʟʫʶʪʩʷ ʨʘʟʣʠʯʥʦ. 

ʉʪʨʫʢʪʫʨʳ ʜʘʥʥʳʭ. ʉʪʨʫʢʪʫʨʠʟʘʮʠʷ ʜʘʥʥʳʭ ʙʘʟʠʨʫʝʪʩʷ ʥʘ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʢʦʥʮʝʧʮʠʡ ʪʠʧʘ çʘʛʨʝʛʘʮʠʷè ʠ çʦʙʦʙʱʝʥʠʝè. ʈʘʩʩʤʦʪʨʠʤ 

ʬʘʡʣʦʚʳʝ ʩʠʩʪʝʤʳ, ʢʦʪʦʨʳʝ ʨʝʘʣʠʟʫʶʪ ʤʦʜʝʣʴ ʪʠʧʘ çʧʣʦʩʢʠʡ ʬʘʡʣè ʩ 

ʧʦʥʷʪʠʡʥʳʤ ʙʘʟʠʩʦʤ ʠʟ ʯʝʪʳʨʝʭ ʦʩʥʦʚʥʳʭ ʪʠʧʦʚ ʣʦʛʠʯʝʩʢʠʭ ʩʪʨʫʢʪʫʨ 

ʜʘʥʥʳʭ: ʘ) ʧʦʣʝ ï ʥʘʠʤʝʥʴʰʘʷ ʧʦʠʤʝʥʦʚʘʥʥʘʷ ʩʦʚʦʢʫʧʥʦʩʪʴ ʜʘʥʥʳʭ, ʙ) 

ʟʘʧʠʩʴ ï ʧʦʠʤʝʥʦʚʘʥʥʘʷ ʩʦʚʦʢʫʧʥʦʩʪʴ ʧʦʣʝʡ, ʚ) ʬʘʡʣ ï ʧʦʠʤʝʥʦʚʘʥʥʘʷ 

ʩʦʚʦʢʫʧʥʦʩʪʴ ʵʢʟʝʤʧʣʷʨʦʚ ʟʘʧʠʩʝʡ ʦʜʥʦʛʦ ʪʠʧʘ, ʛ) ʥʘʙʦʨ ʬʘʡʣʦʚ ʠʣʠ 
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ʙʠʙʣʠʦʪʝʢʘ ï ʧʦʠʤʝʥʦʚʘʥʥʘʷ ʩʦʚʦʢʫʧʥʦʩʪʴ ʬʘʡʣʦʚ, ʦʙʨʘʙʘʪʳʚʘʝʤʳʭ ʚ 

ʩʠʩʪʝʤʝ. 

ɸʛʨʝʛʘʮʠʷ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʢʦʤʧʦʟʠʮʠʠ ʧʦʣʝʡ ʚ ʟʘʧʠʩʴ, ʘ ʦʙʦʙʱʝʥʠʝ ï 

ʜʣʷ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʤʥʦʞʝʩʪʚʘ ʵʢʟʝʤʧʣʷʨʦʚ ʟʘʧʠʩʝʡ ʦʜʥʦʛʦ ʪʠʧʘ ʦʜʥʦʡ ʦʙʱʝʡ 

ʩʪʨʫʢʪʫʨʦʡ ʙʦʣʝʝ ʚʳʩʦʢʦʛʦ ʫʨʦʚʥʷ ï ʬʘʡʣʦʤ. ʊʘʢʞʝ ʜʦʧʫʩʢʘʝʪʩʷ 

ʦʙʲʝʜʠʥʝʥʠʝ ʚ ʬʘʡʣ ʵʢʟʝʤʧʣʷʨʦʚ ʟʘʧʠʩʝʡ ʥʝʩʢʦʣʴʢʠʭ ʟʘʜʘʥʥʳʭ ʪʠʧʦʚ. 

ʆʙʦʙʱʝʥʠʝ ʪʘʢʞʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʚʳʙʦʨʢʠ ʠʟ ʬʘʡʣʘ ʧʨʦʛʨʘʤʤʦʡ 

ʥʝʢʦʪʦʨʦʛʦ ʧʦʜʤʥʦʞʝʩʪʚʘ ʵʢʟʝʤʧʣʷʨʦʚ ʟʘʧʠʩʝʡ, ʫʜʦʚʣʝʪʚʦʨʷʶʱʠʭ 

ʟʘʜʘʥʥʦʤʫ ʢʨʠʪʝʨʠʶ ʚʳʙʦʨʢʠ. 

ʈʘʟʣʠʯʥʳʝ ʪʠʧʳ ʩʪʨʫʢʪʫʨ ʧʦʟʚʦʣʷʶʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʨʘʟʣʠʯʥʳʝ ʬʦʨʤʳ 

ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʩʭʝʤʳ ʜʘʥʥʳʭ, ʚʢʣʶʯʘʷ ʦʙʳʯʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʚ ʚʠʜʝ 

ʠʩʭʦʜʥʦʛʦ ʪʝʢʩʪʘ ʗʆɼ. 

ʊʘʢ, ʥʘʧʨʠʤʝʨ, ʧʨʠ ʛʨʘʬʦʚʦʡ ʬʦʨʤʝ ʘʛʨʝʛʘʪʳ ʘʪʨʠʙʫʪʦʚ, ʠʩʧʦʣʴʟʫʝʤʳʝ 

ʜʣʷ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʩʫʱʥʦʩʪʝʡ, ʠʟʦʙʨʘʞʘʶʪʩʷ ʚʝʨʰʠʥʘʤʠ ʛʨʘʬʘ, ʘ ʩʚʷʟʠ 

ʤʝʞʜʫ ʥʠʤʠ ï ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ ʜʫʛʘʤʠ. 

ɼʨʫʛʘʷ, ʥʘʠʙʦʣʝʝ ʫʜʦʙʥʘʷ, ʬʦʨʤʘ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʜʣʷ ʧʦʥʠʤʘʥʠʷ ʠ 

ʠʥʪʝʨʧʨʝʪʘʮʠʠ: ʪʘʙʣʠʯʥʘʷ ʬʦʨʤʘ ʧʨʝʜʩʪʘʚʣʝʥʠʷ. 

ʉʪʦʣʙʮʳ ʪʘʙʣʠʮʳ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʟʘʜʘʥʠʷ ʘʪʨʠʙʫʪʦʚ, ʵʢʟʝʤʧʣʷʨ 

ʩʫʱʥʦʩʪʠ ʘʛʨʝʛʘʪʦʤ ʟʥʘʯʝʥʠʡ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʘʛʨʝʛʘʪʦʚ. 

ɺ ʢʘʯʝʩʪʚʝ ʘʥʘʣʦʛʦʚ ʪʘʙʣʠʮ ʠ ʠʭ ʵʣʝʤʝʥʪʦʚ ʧʨʠ ʤʘʰʠʥʥʦʡ ʦʙʨʘʙʦʪʢʝ 

ʤʦʛʫʪ ʚʳʩʪʫʧʘʪʴ ʬʘʡʣʳ, ʟʘʧʠʩʠ, ʧʦʣʷ. 

ʆʩʥʦʚʥʳʝ ʦʧʝʨʘʮʠʠ ʥʘʜ ʜʘʥʥʳʤʠ.  ɼʠʥʘʤʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʤʦʜʝʣʠ 

ʜʘʥʥʳʭ ʚʳʨʘʞʘʶʪʩʷ ʤʥʦʞʝʩʪʚʦʤ ʦʧʝʨʘʮʠʡ, ʢʦʪʦʨʳʝ ʦʧʨʝʜʝʣʷʶʪ ʜʦʧʫʩʪʠʤʳʝ 

ʜʝʡʩʪʚʠʷ ʥʘʜ ʩʦʜʝʨʞʠʤʳʤ ʙʘʟʳ ʜʘʥʥʳʭ ʜʣʷ ʧʝʨʝʚʦʜʘ ʝʝ ʠʟ ʦʜʥʦʛʦ ʩʦʩʪʦʷʥʠʷ 

ʚ ʜʨʫʛʦʝ. ʕʪʦ ʤʥʦʞʝʩʪʚʦ ʦʧʝʨʘʮʠʡ ʩʦʦʪʥʦʩʷʪ ʩ ʷʟʳʢʦʤ ʤʘʥʠʧʫʣʠʨʦʚʘʥʠʷ 

ʜʘʥʥʳʤʠ. 

ʄʥʦʞʝʩʪʚʦ ʦʧʝʨʘʮʠʡ ʦʧʨʝʜʝʣʷʶʪ ʚʠʜʳ ʦʙʨʘʙʦʪʦʢ, ʢʦʪʦʨʳʤ ʤʦʛʫʪ 

ʧʦʜʚʝʨʛʘʪʴʩʷ ʦʙʲʝʢʪʳ ʤʦʜʝʣʠ ʜʘʥʥʳʭ. ʉʶʜʘ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʚʭʦʜʷʪ 

ʦʧʝʨʘʮʠʠ ʚʳʙʦʨʢʠ ʜʘʥʥʳʭ ʠ ʦʧʝʨʘʮʠʠ ʠʟʤʝʥʷʶʱʠʝ ʩʦʩʪʦʷʥʠʷ ɹɼ. 

ʆʛʨʘʥʠʯʝʥʠʷ ʮʝʣʦʩʪʥʦʩʪʠ. ʃʦʛʠʯʝʩʢʠʝ ʦʛʨʘʥʠʯʝʥʠʷ, ʢʦʪʦʨʳʝ 

ʥʘʢʣʘʜʳʚʘʶʪʩʷ ʥʘ ʜʘʥʥʳʝ, ʥʘʟʳʚʘʶʪʩʷ ʦʛʨʘʥʠʯʝʥʠʷʤʠ ʮʝʣʦʩʪʥʦʩʪʠ. ʉʋɹɼ  

ʜʦʣʞʥʘ ʦʙʝʩʧʝʯʠʚʘʪʴ ʥʝʧʨʦʪʠʚʦʨʝʯʠʚʦʩʪʴ ʜʘʥʥʳʭ ʟʘʜʘʥʥʳʤ ʦʛʨʘʥʠʯʝʥʠʝʤ 

ʧʨʠ ʧʝʨʝʚʦʜʝ ʠʟ ʦʜʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʚ ʜʨʫʛʦʝ. 

ʂʨʘʪʢʦ ʨʘʩʩʤʦʪʨʠʤ ʦʩʥʦʚʥʳʝ ʚʠʜʳ ʤʦʜʝʣʝʡ ʜʘʥʥʳʭ ʠ ʚʳʷʚʠʤ ʠʭ 

ʦʩʥʦʚʥʳʝ ʧʨʝʠʤʫʱʝʩʪʚʘ ʠ ʥʝʜʦʩʪʘʪʢʠ, ʧʨʠ ʵʪʦʤ ʙʫʜʝʤ ʫʯʠʪʳʚʘʪʴ ʬʘʢʪʦʨʳ, 

ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝ ʧʨʠʥʮʠʧʠʘʣʴʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʤʦʜʝʣʝʡ, ʘ ʪʘʢʞʝ ʬʘʢʪʦʨʳ, 

ʩʚʷʟʘʥʥʳʝ ʩ ʨʝʘʣʠʟʘʮʠʝʡ ʵʪʠʭ ʤʦʜʝʣʝʡ ʥʘ ʕɺʄ. 

ʀʝʨʘʨʭʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʜʘʥʥʳʭ. ʇʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʦʚʦʢʫʧʥʦʩʪʴ 

ʵʣʝʤʝʥʪʦʚ, ʩʚʷʟʘʥʥʳʭ ʧʦ ʩʪʨʦʛʦ ʦʧʨʝʜʝʣʝʥʥʳʤ ʧʨʘʚʠʣʘʤ. ʆʙʲʝʢʪʳ, 

ʩʚʷʟʘʥʥʳʝ ʠʝʨʘʨʭʠʯʝʩʢʠʤʠ ʦʪʥʦʰʝʥʠʷʤʠ ʦʙʨʘʟʫʶʪ ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʡ ʛʨʘʬ. 

ʆʩʥʦʚʥʳʤʠ ʧʦʥʷʪʠʷʤʠ ʠʝʨʘʨʭʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʜʘʥʥʳʭ ʷʚʣʷʶʪʩʷ: ʫʨʦʚʝʥʴ, 

ʫʟʝʣ (ʠʣʠ ʵʣʝʤʝʥʪ) ʠ ʩʚʷʟʴ. ʊʘʢʘʷ ʤʦʜʝʣʴ ʜʘʥʥʳʭ ʦʙʣʘʜʘʝʪ ʩʣʝʜʫʶʱʠʤʠ 

ʩʚʦʡʩʪʚʘʤʠ: 
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- ʢʘʞʜʳʡ ʫʟʝʣ ʩʚʷʟʘʥ ʪʦʣʴʢʦ ʩ ʦʜʥʠʤ ʚʳʰʝʩʪʦʷʱʠʤ ʫʟʣʦʤ, ʢʨʦʤʝ 

ʚʝʨʰʠʥʳ; 

- ʠʝʨʘʨʭʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʜʘʥʥʳʭ ʠʤʝʝʪ ʪʦʣʴʢʦ ʦʜʥʫ ʚʝʨʰʠʥʫ, ʫʟʝʣ ʥʝ 

ʧʦʜʯʠʥʝʥ ʙʦʣʝʝ ʥʠʢʘʢʠʤ ʫʟʣʘʤ; 

- ʦʪ ʢʘʞʜʦʛʦ ʫʟʣʘ ʩʫʱʝʩʪʚʫʝʪ ʝʜʠʥʩʪʚʝʥʥʳʡ ʧʫʪʴ ʢ ʚʝʨʰʠʥʝ; 

- ʩʚʷʟʴ ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʫʩʪʘʥʦʚʣʝʥʘ ʤʝʞʜʫ ʦʙʲʝʢʪʘʤʠ, ʥʘʭʦʜʷʱʠʤʠʩʷ 

ʯʝʨʝʟ ʫʨʦʚʝʥʴ; 

- ʩʚʷʟʴ ʤʝʞʜʫ ʫʟʣʘʤʠ ʧʝʨʚʦʛʦ ʫʨʦʚʥʷ ʥʝ ʦʧʨʝʜʝʣʷʝʪʩʷ. 

 

ʇʨʠʤʝʨʳ 

¶ ʌʘʡʣʦʚʘʷ ʩʪʨʫʢʪʫʨʘ ʦʨʛʘʥʠʟʘʮʠʠ ʠʥʬʦʨʤʘʮʠʠ. 

ʉʪʨʫʢʪʫʨʘ ʦʨʛʘʥʠʟʘʮʠʠ (ʜʠʨʝʢʪʦʨ, ʟʘʤʝʩʪʠʪʝʣʴ, ʨʫʢʦʚʦʜʠʪʝʣʠ ʦʪʜʝʣʦʚ, 

ʩʦʪʨʫʜʥʠʢʠ) (ʈʠʩ. 5.3). 

 

 
 

ʈʠʩʫʥʦʢ  5.3 - ʀʝʨʘʨʭʠʯʝʩʢʘʷ ʩʪʨʫʢʪʫʨʘ ʜʘʥʥʳʭ 

 

ʇʨʝʠʤʫʱʝʩʪʚʘ: 

- ʇʨʦʩʪʦʪʘ. 

- ʄʠʥʠʤʘʣʴʥʳʡ ʨʘʩʭʦʜ ʧʘʤʷʪʠ. 

ʅʝʜʦʩʪʘʪʢʠ: 

- ʆʪʩʫʪʩʪʚʠʝ ʫʥʠʚʝʨʩʘʣʴʥʦʩʪʠ ï ʥʝ ʚʩʷʢʫʶ ʠʥʬʦʨʤʘʮʠʶ ʤʦʞʥʦ 

ʚʳʨʘʟʠʪʴ ʚ ʠʝʨʘʨʭʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʜʘʥʥʳʭ. 

- ʀʩʢʣʶʯʠʪʝʣʴʥʦ ʥʘʚʠʛʘʮʠʦʥʥʳʡ ʧʨʠʥʮʠʧ ʜʦʩʪʫʧʘ ʢ ʜʘʥʥʳʤ. 

- ɼʦʩʪʫʧ ʢ ʜʘʥʥʳʤ ʪʦʣʴʢʦ ʯʝʨʝʟ ʢʦʨʥʝʚʦʡ ʵʣʝʤʝʥʪ. 

 

ʉʝʪʝʚʘʷ ʤʦʜʝʣʴ ʜʘʥʥʳʭ. ʕʣʝʤʝʥʪʘʤʠ ʵʪʦʡ ʤʦʜʝʣʠ ʷʚʣʷʶʪʩʷ: ʫʨʦʚʝʥʴ, 

ʫʟʝʣ, ʩʚʷʟʴ. ʆʪʣʠʯʠʷ ʚ ʪʦʤ, ʯʪʦ ʵʣʝʤʝʥʪ ʦʜʥʦʛʦ ʫʨʦʚʥʷ ʤʦʞʝʪ ʙʳʪʴ ʩʚʷʟʘʥ ʩ 

ʣʶʙʳʤ ʢʦʣʠʯʝʩʪʚʦʤ ʵʣʝʤʝʥʪʦʚ ʩʦʩʝʜʥʝʛʦ ʫʨʦʚʥʷ, ʠ ʥʝ ʩʫʱʝʩʪʚʫʝʪ 

ʧʦʜʯʠʥʝʥʥʦʩʪʠ ʫʨʦʚʥʝʡ ʜʨʫʛ ʜʨʫʛʫ. 

ʉʚʦʡʩʪʚʘ ʩʝʪʝʚʦʡ ʤʦʜʝʣʠ: 

- ʩʚʷʟʴ ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʫʩʪʘʥʦʚʣʝʥʘ ʤʝʞʜʫ ʦʙʲʝʢʪʘʤʠ, ʥʘʭʦʜʷʱʠʤʠʩʷ 

ʯʝʨʝʟ ʫʨʦʚʝʥʴ; 

˨͙͔ͪͭͦͪ͟ 

˾͍͙͔ͯͦͦ͒ͭ͟͡Έ 

͔ͦͭ͒͊͡ ͨͪͦ͒͊͗ 

˾͍͙͔ͯͦͦ͒ͭ͟͡Έ 

PR-͔ͦͭ͒͊͡ 

˾͍͙͔ͯͦͦ͒ͭ͟͡Έ ͔ͦͭ͒͊͡ 

͙͍͙ͦ͋ͫͯ͗͊ͤ͡Ύ 

˿͙ͦͭͪͯ͒ͤ͟ ˿͙ͦͭͪͯ͒ͤ͟ ˿͙ͦͭͪͯ͒ͤ͟ ˿͙ͦͭͪͯ͒ͤ͟ ˿͙ͦͭͪͯ͒ͤ͟ 
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- ʩʚʷʟʴ ʤʝʞʜʫ ʫʟʣʘʤʠ ʧʝʨʚʦʛʦ ʫʨʦʚʥʷ ʥʝ ʦʧʨʝʜʝʣʷʝʪʩʷ. 

 

ʇʨʠʤʝʨ. ʈʘʩʩʤʦʪʨʠʤ ʨʘʙʦʪʫ ʥʘʜ ʧʨʦʝʢʪʘʤʠ: ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʪʨʠ ʚʠʜʘ 

ʦʙʲʝʢʪʦʚ ï ʩʦʪʨʫʜʥʠʢʠ, ʧʨʦʝʢʪʳ, ʟʘʢʘʟʯʠʢʠ (ʈʠʩ. 5.4). 

 

 
 

ʈʠʩʫʥʦʢ 5.4 - ʉʝʪʝʚʘʷ ʩʪʨʫʢʪʫʨʘ ʜʘʥʥʳʭ 

 

ʇʨʝʠʤʫʱʝʩʪʚʘ: 

- ʋʥʠʚʝʨʩʘʣʴʥʦʩʪʴ. 

- ɺʦʟʤʦʞʥʦʩʪʴ ʜʦʩʪʫʧʘ ʢ ʜʘʥʥʳʤ ʯʝʨʝʟ ʟʥʘʯʝʥʠʷ ʥʝʩʢʦʣʴʢʠʭ ʦʪʥʦʰʝʥʠʡ. 

ʅʝʜʦʩʪʘʪʢʠ: 

- ʉʣʦʞʥʦʩʪʴ ï ʦʙʠʣʠʝ ʧʦʥʷʪʠʡ, ʚʘʨʠʘʥʪʦʚ ʠʭ ʚʟʘʠʤʦʩʚʷʟʝʡ ʠ ʩʧʦʩʦʙʦʚ 

ʨʝʘʣʠʟʘʮʠʠ. 

- ɼʦʧʫʩʪʠʤʦʩʪʴ ʪʦʣʴʢʦ ʥʘʚʠʛʘʮʠʦʥʥʦʛʦ ʧʨʠʥʮʠʧʘ ʜʦʩʪʫʧʘ ʢ ʜʘʥʥʳʤ. 

 

ʈʝʣʷʮʠʦʥʥʘʷ ʤʦʜʝʣʴ ʜʘʥʥʳʭ (ʪʘʙʣʠʯʥʘʷ). ʕʪʦ ʩʧʦʩʦʙ ʧʨʝʜʩʪʘʚʣʝʥʠʷ 

ʜʘʥʥʳʭ ʚ ʚʠʜʝ ʪʘʙʣʠʮ. ʕʣʝʤʝʥʪʳ: ʧʦʣʝ (ʩʪʦʣʙʝʮ), ʟʘʧʠʩʴ (ʩʪʨʦʢʘ) ʠ ʪʘʙʣʠʮʘ 

(ʦʪʥʦʰʝʥʠʝ). ɺ ʜʘʣʴʥʝʡʰʝʤ ʤʳ ʙʫʜʝʤ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʠʤʝʥʥʦ ʨʝʣʷʮʠʦʥʥʫʶ 

ʤʦʜʝʣʴ ʜʘʥʥʳʭ, ʢʦʪʦʨʘʷ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʨʝʣʷʮʠʦʥʥʳʭ ʩʠʩʪʝʤʘʭ. ʇʦʜ 

ʨʝʣʷʮʠʦʥʥʦʡ ʩʠʩʪʝʤʦʡ ʧʦʥʠʤʘʝʪʩʷ ʩʠʩʪʝʤʘ, ʦʩʥʦʚʘʥʥʘʷ ʥʘ ʩʣʝʜʫʶʱʠʭ 

ʧʨʠʥʮʠʧʘʭ: 

- ʜʘʥʥʳʝ ʧʦʣʴʟʦʚʘʪʝʣʷ ʧʨʝʜʩʪʘʚʣʝʥʳ ʪʦʣʴʢʦ ʚ ʚʠʜʝ ʪʘʙʣʠʮ; 

- ʧʦʣʴʟʦʚʘʪʝʣʶ ʧʨʝʜʦʩʪʘʚʣʷʶʪʩʷ ʦʧʝʨʘʪʦʨʳ, ʛʝʥʝʨʠʨʫʶʱʠʝ ʥʦʚʳʝ 

ʪʘʙʣʠʮʳ ʠʟ ʩʪʘʨʳʭ (ʜʣʷ ʚʳʙʦʨʢʠ ʜʘʥʥʳʭ). 

 

ʇʨʠʤʝʨ. ʈʘʩʩʤʦʪʨʠʤ ʦʪʥʦʰʝʥʠʷ ʉʪʫʜʝʥʪʳ ʠ ɻʨʫʧʧʳ: 

 

Students: 

StudentID LastName FirstName MiddleName GroupID 

1 ʂʘʟʘʢʦʚ  ʇʝʪʨ ɺʣʘʜʠʤʠʨʦʚʠʯ 1 

2 ɺʘʩʠʣʴʝʚ  ʀʚʘʥ ɸʨʢʘʜʴʝʚʠʯ 2 

4 ʐʠʰʢʠʥʘ  ɼʘʨʴʷ ʉʝʨʛʝʝʚʥʘ 1 

 

Groups:  

˿͙ͦͭͪͯ͒ͤ͟ м ˿͙ͦͭͪͯ͒ͤ͟ н ˿͙ͦͭͪͯ͒ͤ͟ о ˿͙ͦͭͪͯ͒ͤ͟ п 

˽͔ͪͦͭ͟ м ˽͔ͪͦͭ͟ н ˽͔ͪͦͭ͟ о 

˭͊͊͘͟;͙͟ н ˭͊͊͘͟;͙͟ о ˭͊͊͘͟;͙͟ п 

4 

˭͊͊͘͟;͙͟ 1 
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GroupI

D 

Supervisor 

1 ʎʘʨʝʚ ʉ.ʄ. 

2 ʇʝʩʪʦʚ ɼ.ʅ. 

 

ʇʨʝʠʤʫʱʝʩʪʚʘ: 

- ʇʨʦʩʪʦʪʘ. ɺ ʪʘʢʦʡ ʤʦʜʝʣʠ ʚʩʝʛʦ ʦʜʥʘ ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʢʦʥʩʪʨʫʢʮʠʷ, 

ʬʦʨʤʘʣʠʟʫʶʱʘʷ ʪʘʙʣʠʯʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ. ʆʥʘ ʥʘʠʙʦʣʝʝ ʧʨʠʚʳʯʥʘ ʜʣʷ 

ʧʦʣʴʟʦʚʘʪʝʣʷ. 

- ʊʝʦʨʝʪʠʯʝʩʢʦʝ ʦʙʦʩʥʦʚʘʥʠʝ. ʉʫʱʝʩʪʚʫʶʪ ʩʪʨʦʛʠʝ ʤʝʪʦʜʳ 

ʥʦʨʤʘʣʠʟʘʮʠʠ ʜʘʥʥʳʭ ʚ ʪʘʙʣʠʮʘʭ (ʙʫʜʝʪ ʧʦʜʨʦʙʥʦ ʨʘʩʩʤʦʪʨʝʥʦ ʚ ʣʝʢʮʠʷʭ 10-

11). 

- ʅʝʟʘʚʠʩʠʤʦʩʪʴ ʜʘʥʥʳʭ. ʇʨʠ ʠʟʤʝʥʝʥʠʠ ɹɼ, ʝʝ ʩʪʨʫʢʪʫʨʳ ʥʝʦʙʭʦʜʠʤʳ 

ʙʳʚʘʶʪ ʣʠʰʴ ʤʠʥʠʤʘʣʴʥʳʝ ʠʟʤʝʥʝʥʠʷ ʧʨʠʢʣʘʜʥʳʭ ʧʨʦʛʨʘʤʤ. 

ʅʝʜʦʩʪʘʪʢʠ: 

- ʅʠʟʢʘʷ ʩʢʦʨʦʩʪʴ, ʪ.ʢ. ʪʨʝʙʫʶʪʩʷ ʦʧʝʨʘʮʠʠ ʩʦʝʜʠʥʝʥʠʷ. 

- ɹʦʣʴʰʦʡ ʨʘʩʭʦʜ ʧʘʤʷʪʠ ʚ ʩʠʣʫ ʦʨʛʘʥʠʟʘʮʠʠ ʚʩʝʭ ʜʘʥʥʳʭ ʚ ʚʠʜʝ ʪʘʙʣʠʮ. 

 

ʉʠʩʪʝʤʘ ʠʥʚʝʨʪʠʨʦʚʘʥʥʳʭ ʩʧʠʩʢʦʚ ï ʩʠʩʪʝʤʘ ʠʥʜʝʢʩʦʚ. ʉʠʩʪʝʤʫ 

ʠʥʚʝʨʪʠʨʦʚʘʥʥʳʭ ʩʧʠʩʢʦʚ ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʯʘʩʪʥʳʡ ʩʣʫʯʘʡ ʩʝʪʝʚʦʡ 

ʤʦʜʝʣʠ ʜʘʥʥʳʭ, ʢʦʪʦʨʘʷ ʠʤʝʝʪ ʜʚʘ ʫʨʦʚʥʷ. ʆʩʥʦʚʥʳʝ ʵʣʝʤʝʥʪʳ: ʦʩʥʦʚʥʦʡ 

ʬʘʡʣ, ʠʥʚʝʨʪʠʨʦʚʘʥʥʳʡ ʩʧʠʩʦʢ (ʬʘʡʣ), ʩʧʠʩʦʢ ʩʚʷʟʝʡ. ɺ ʪʘʢʦʡ ʩʠʩʪʝʤʝ 

ʠʤʝʝʪʩʷ ʥʝʩʢʦʣʴʢʦ ʦʩʥʦʚʥʳʭ ʬʘʡʣʦʚ, ʠʤʝʶʱʠʭ ʝʜʠʥʫʶ ʩʢʚʦʟʥʫʶ 

ʥʫʤʝʨʘʮʠʶ. 

ʈʘʩʩʤʦʪʨʠʤ ʧʨʠʤʝʨʳ ʩʦʟʜʘʥʠʷ ʠʥʚʝʨʪʠʨʦʚʘʥʥʳʭ ʩʧʠʩʢʦʚ. 

ʇʨʠʤʝʨ. ʇʫʩʪʴ ʟʘʜʘʥʳ ʦʙʲʝʢʪʳ ʉʦʪʨʫʜʥʠʢʠ ʠ ɿʘʨʧʣʘʪʘ. 

 

ʉʦʪʨʫʜʥʠʢʠ: 

ʉʦʪʨʫʜʥʠʢ ɼʦʣʞʥʦʩʪʴ 

01 ʀʚʘʥʦʚ ʧʨʦʛʨʘʤʤʠʩʪ 

02 ʉʠʜʦʨʦʚ ʣʘʙʦʨʘʥʪ  

03 ʐʠʰʢʠʥ ʧʨʝʧʦʜʘʚʘʪʝʣʴ 

04 ɺʘʩʠʣʴʝʚ ʧʨʝʧʦʜʘʚʘʪʝʣʴ 

 

 

ɿʘʨʧʣʘʪʘ: 

ʉʦʪʨʫʜʥʠʢ ɼʘʪʘ ʉʫʤʤʘ 

05 ʀʚʘʥʦʚ 1.10.2008 5000 

06 ʉʠʜʦʨʦʚ 5.10.2008 7500 

07 ʀʚʘʥʦʚ 3.12.2008 10000 

08 ʐʠʰʢʠʥ 3.12.2008 8000 

09 ɺʘʩʠʣʴʝʚ 25.01.2009 5000 
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10 ɺʘʩʠʣʴʝʚ 27.01.2009 8750 

 

ʀʥʚʝʨʪʠʨʦʚʘʥʥʳʡ ʩʧʠʩʦʢ ʤʦʞʝʪ ʙʳʪʴ ʩʬʦʨʤʠʨʦʚʘʥ ʧʦ ʣʶʙʦʤʫ ʧʦʣʶ 

ʦʩʥʦʚʥʳʭ ʩʧʠʩʢʦʚ, ʚ ʥʝʤ ʢʘʞʜʦʤʫ ʟʥʘʯʝʥʠʶ ʩʦʧʦʩʪʘʚʣʷʝʪʩʷ ʩʧʠʩʦʢ ʥʦʤʝʨʦʚ 

(ʠʥʜʝʢʩʦʚ). 

 

ʇʨʠʤʝʨ: ʠʥʚʝʨʪʠʨʦʚʘʥʥʳʡ ʩʧʠʩʦʢ ɼʦʣʞʥʦʩʪʴ: 

ʧʨʦʛʨʘʤʤʠʩʪ ï 01; 

ʣʘʙʦʨʘʥʪ ï 02; 

ʧʨʝʧʦʜʘʚʘʪʝʣʴ ï 03, 04 

 

ʉʧʠʩʦʢ ʩʚʷʟʝʡ ʩʦʩʪʘʚʣʷʝʪʩʷ ʪʦʣʴʢʦ ʧʦ ʦʩʥʦʚʥʳʤ ʩʪʦʣʙʮʘʤ. 

ʉʦʟʜʘʜʠʤ ʜʚʘ ʩʧʠʩʢʘ ʩʚʷʟʝʡ ʉʦʪʨʫʜʥʠʢʠ ï ɿʘʨʧʣʘʪʘ ʠ  ɿʘʨʧʣʘʪʘ ï 

ʉʦʪʨʫʜʥʠʢʠ.ʕʪʦ ʙʫʜʫʪ ʩʣʝʜʫʶʱʠʝ ʩʧʠʩʢʠ: 

ʉʦʪʨʫʜʥʠʢʠ ï ɿʘʨʧʣʘʪʘ: 

01 ï 05, 07 

02 ï 06 

03 ï 08 

04 ï 09, 10 

ɿʘʨʧʣʘʪʘ ï ʉʦʪʨʫʜʥʠʢʠ: 

05 ï 01 

06 ï 02 

07 ï 01 

08 ï 03 

09 ï 04 

10 ï 04 

 

ʀʥʚʝʨʪʠʨʦʚʘʥʥʳʝ ʩʧʠʩʢʠ ʷʚʣʷʶʪʩʷ ʦʩʥʦʚʦʡ ʜʣʷ ʩʦʟʜʘʥʠʷ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʧʦʠʩʢʦʚʳʭ ʩʠʩʪʝʤ (ʀʇʉ). ɺ ʀʇʉ ʢʣʶʯʝʚʳʝ ʘʪʨʠʙʫʪʳ 

ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʢʣʶʯʝʚʳʤ ʩʣʦʚʘʤ, ʦʧʨʝʜʝʣʷʶʱʠʤ ʪʝʤʘʪʠʢʫ ʧʦʠʩʢʘ. 

ʊʘʢ ʢʘʢ ʥʝʜʦʩʪʘʪʢʠ ʨʝʣʷʮʠʦʥʥʦʡ ʤʦʜʝʣʠ ʜʘʥʥʳʭ ʢʦʤʧʝʥʩʠʨʫʶʪʩʷ 

ʨʦʩʪʦʤ ʙʳʩʪʨʦʜʝʡʩʪʚʠʷ ʠ ʨʝʩʫʨʩʦʚ ʩʦʚʨʝʤʝʥʥʳʭ ʢʦʤʧʴʶʪʝʨʦʚ, ʪʦ ʚ 

ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʠʤʝʥʥʦ ʪʘʢʠʝ ʤʦʜʝʣʠ ʧʦʣʫʯʠʣʠ ʥʘʠʙʦʣʴʰʝʝ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ. 

 

5.4 ɸʨʭʠʪʝʢʪʫʨʘ ɹɼ 

ʉʫʱʝʩʪʚʫʝʪ ʘʨʭʠʪʝʢʪʫʨʘ ɹɼ, ʧʨʝʜʣʦʞʝʥʥʘʷ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʛʨʫʧʧʦʡ 

ANSI/SPARC1 ʠ ʥʘʟʳʚʘʝʪʩʷ ʘʨʭʠʪʝʢʪʫʨʦʡ ANSI/SPARC. 

ʂʘʞʜʘʷ ʩʠʩʪʝʤʘ ʙʘʟ ʜʘʥʥʳʭ ʥʝ ʦʙʷʟʘʥʘ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʵʪʦʤʫ 

ʦʧʨʝʜʝʣʝʥʠʶ, ʥʘʧʨʠʤʝʨ, çʤʘʣʳʝè ʩʠʩʪʝʤʳ, ʚʝʩʴʤʘ ʚʝʨʦʷʪʥʦ, ʥʝ ʙʫʜʫʪ 
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ʧʦʜʜʝʨʞʠʚʘʪʴ ʚʩʝ ʬʫʥʢʮʠʠ ʧʨʝʜʣʦʞʝʥʥʦʡ ʘʨʭʠʪʝʢʪʫʨʳ. ʊʝʤ ʥʝ ʤʝʥʝʝ, 

ʨʘʩʩʤʘʪʨʠʚʘʝʤʘʷ ʘʨʭʠʪʝʢʪʫʨʘ ʩ ʜʦʩʪʘʪʦʯʥʦʡ ʪʦʯʥʦʩʪʴʶ ʦʧʠʩʳʚʘʝʪ 

ʙʦʣʴʰʠʥʩʪʚʦ ʩʠʩʪʝʤ (ʠ ʥʝ ʪʦʣʴʢʦ ʨʝʣʷʮʠʦʥʥʳʭ). 

 

ʇʨʠʥʷʪʦ ʚʳʜʝʣʷʪʴ ʪʨʠ ʫʨʦʚʥʷ ʚ ʘʨʭʠʪʝʢʪʫʨʝ ʉʋɹɼ: 

ɺʥʫʪʨʝʥʥʠʡ ʫʨʦʚʝʥʴ (ʥʘʟʳʚʘʝʤʳʡ ʪʘʢʞʝ ʬʠʟʠʯʝʩʢʠʤ) ʥʘʠʙʦʣʝʝ ʙʣʠʟʦʢ 

ʢ ʬʠʟʠʯʝʩʢʦʤʫ ʭʨʘʥʠʣʠʱʫ ʠʥʬʦʨʤʘʮʠʠ, ʪ.ʝ. ʩʚʷʟʘʥ ʩʦ ʩʧʦʩʦʙʘʤʠ ʭʨʘʥʝʥʠʷ 

ʠʥʬʦʨʤʘʮʠʠ ʥʘ ʬʠʟʠʯʝʩʢʠʭ ʫʩʪʨʦʡʩʪʚʘʭ. ɺʥʫʪʨʝʥʥʠʡ ʫʨʦʚʝʥʴ ʦʪʦʙʨʘʞʘʝʪ 

ʬʠʟʠʯʝʩʢʠʝ ʵʣʝʤʝʥʪʳ ʜʣʷ ʭʨʘʥʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ. ʆʥ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

ʙʝʩʢʦʥʝʯʥʦʝ ʘʜʨʝʩʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ, ʠʟ ʢʦʪʦʨʦʛʦ ʠʥʬʦʨʤʘʮʠʷ ʧʨʦʝʮʠʨʫʝʪʩʷ 

ʥʘ ʚʥʝʰʥʠʝ ʥʦʩʠʪʝʣʠ. 

ɺʥʝʰʥʠʡ ʫʨʦʚʝʥʴ (ʥʘʟʳʚʘʝʤʳʡ ʪʘʢʞʝ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʤ) ʥʘʠʙʦʣʝʝ 

ʙʣʠʟʦʢ ʢ ʧʦʣʴʟʦʚʘʪʝʣʷʤ, ʪ.ʝ. ʩʚʷʟʘʥ ʩʦ ʩʧʦʩʦʙʘʤʠ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʜʘʥʥʳʭ ʜʣʷ 

ʦʪʜʝʣʴʥʳʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ (ʧʨʠʢʣʘʜʥʦʡ ʧʨʦʛʨʘʤʤʠʩʪ ʠʣʠ ʢʦʥʝʯʥʳʡ 

ʧʦʣʴʟʦʚʘʪʝʣʴ). ɼʣʷ ʢʘʞʜʦʛʦ ʧʦʣʴʟʦʚʘʪʝʣʷ ʤʦʞʝʪ ʩʫʱʝʩʪʚʦʚʘʪʴ ʩʚʦʡ ʷʟʳʢ 

ʉʋɹɼ. ɼʣʷ ʧʨʠʢʣʘʜʥʦʛʦ ʧʨʦʛʨʘʤʤʠʩʪʘ ï ʵʪʦ ʷʟʳʢ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ, ʘ ʜʣʷ 

ʢʦʥʝʯʥʦʛʦ ʧʦʣʴʟʦʚʘʪʝʣʷ ï ʵʪʦ ʷʟʳʢ, ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʤʝʥʶ, ʬʦʨʤʘʭ ʠ ʪ.ʜ. ʅʦ 

ʚʩʝ ʵʪʠ ʷʟʳʢʠ ʚʢʣʶʯʘʶʪ ʷʟʳʢ ʜʘʥʥʳʭ, ʚʩʪʨʦʝʥʥʳʡ ʚ ʉʋɹɼ. ɼʣʷ ʢʘʞʜʦʛʦ 

ʦʪʜʝʣʴʥʦʛʦ ʧʦʣʴʟʦʚʘʪʝʣʷ ʤʦʞʝʪ ʙʳʪʴ ʠʥʪʝʨʝʩʥʘ ʥʝʢʦʪʦʨʘʷ ʦʪʜʝʣʴʥʘʷ ʯʘʩʪʴ 

ɹɼ. ʊʘʢʠʝ ʯʘʩʪʠ, ʩ ʢʦʪʦʨʳʤʠ ʨʘʙʦʪʘʝʪ ʧʦʣʴʟʦʚʘʪʝʣʴ, ʥʘʟʳʚʘʶʪʩʷ ʚʥʝʰʥʠʤ 

ʧʨʝʜʩʪʘʚʣʝʥʠʝʤ. 

ʂʦʥʮʝʧʪʫʘʣʴʥʳʡ ʫʨʦʚʝʥʴ (ʥʘʟʳʚʘʝʤʳʡ ʪʘʢʞʝ ʣʦʛʠʯʝʩʢʠʤ) ʷʚʣʷʝʪʩʷ 

çʧʨʦʤʝʞʫʪʦʯʥʳʤè ʫʨʦʚʥʝʤ ʤʝʞʜʫ ʜʚʫʤʷ ʧʝʨʚʳʤʠ. ʕʪʦ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʚʩʝʡ 

ʠʥʬʦʨʤʘʮʠʠ ɹɼ ʚ ʙʦʣʝʝ ʘʙʩʪʨʘʢʪʥʦʡ ʬʦʨʤʝ. ʅʘ ʵʪʦʤ ʫʨʦʚʥʝ ʭʨʘʥʷʪʩʷ 

ʩʦʙʩʪʚʝʥʥʦ ʜʘʥʥʳʝ, ʥʝʟʘʚʠʩʠʤʳʝ ʦʪ ʬʦʨʤʳ ʠʭ ʧʨʝʜʩʪʘʚʣʝʥʠʷ. 

ʂʦʥʮʝʧʪʫʘʣʴʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʩʦʩʪʦʠʪ ʠʟ ʤʥʦʞʝʩʪʚʘ ʵʢʟʝʤʧʣʷʨʦʚ ʜʘʥʥʳʭ. 

ɼʘʥʥʳʝ ʟʜʝʩʴ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʚʠʜʝ ʢʦʥʮʝʧʪʫʘʣʴʥʦʡ ʩʭʝʤʳ. ʂʨʦʤʝ ʩʘʤʠʭ 

ʜʘʥʥʳʭ ʚ ʵʪʫ ʩʭʝʤʳ ʤʦʛʫʪ ʙʳʪʴ ʚʢʣʶʯʝʥʳ ʦʧʨʝʜʝʣʝʥʠʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ 

ʩʨʝʜʩʪʚ, ʥʘʧʨʠʤʝʨ, ʧʨʘʚʠʣʘ ʦʙʝʩʧʝʯʝʥʠʷ ʮʝʣʦʩʪʥʦʩʪʠ. 

ʇʦʜʨʦʙʥʘʷ ʩʭʝʤʘ ʘʨʭʠʪʝʢʪʫʨʳ ʩʠʩʪʝʤʳ ʙʘʟ ʜʘʥʥʳʭ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ 

ʈʠʩʫʥʢʝ 5.5. 
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ʈʠʩʫʥʦʢ 5.5 - ʋʨʦʚʥʠ ʘʨʭʠʪʝʢʪʫʨʳ ʩʠʩʪʝʤ ʙʘʟ ʜʘʥʥʳʭ 

 

 

5.5 ʂʣʘʩʩʠʬʠʢʘʮʠʷ ɹɼ 

ɹʘʟʳ ʜʘʥʥʳʭ ʢʣʘʩʩʠʬʠʮʠʨʫʶʪ ʧʦ ʨʘʟʣʠʯʥʳʤ ʧʨʠʟʥʘʢʘʤ, ʨʘʩʩʤʦʪʨʠʤ 

ʦʩʥʦʚʥʳʝ ʠʟ ʥʠʭ. 

ʇʦ ʪʝʭʥʦʣʦʛʠʠ ʦʙʨʘʙʦʪʢʠ:  

- ʎʝʥʪʨʘʣʠʟʦʚʘʥʥʳʝ. ʍʨʘʥʷʪʩʷ ʚ ʧʘʤʷʪʠ ʦʜʥʦʡ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ 

ʩʠʩʪʝʤʳ. 

- ʈʘʩʧʨʝʜʝʣʝʥʥʳʝ. ʉʦʩʪʦʷʪ ʠʟ ʥʝʩʢʦʣʴʢʠʭ, ʚʦʟʤʦʞʥʦ ʧʝʨʝʩʝʢʘʶʱʠʭʩʷ 

ʯʘʩʪʝʡ, ʭʨʘʥʷʱʠʭʩʷ ʚ ʨʘʟʣʠʯʥʳʭ ʫʟʣʘʭ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʩʝʪʠ. 

ʇʦ ʩʧʦʩʦʙʫ ʜʦʩʪʫʧʘ ʢ ʜʘʥʥʳʤ: 
- ʉ ʣʦʢʘʣʴʥʳʤ ʜʦʩʪʫʧʦʤ. ʍʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʪʝʤ, ʯʪʦ ʢ ʪʘʢʦʡ ɹɼ ʠʤʝʝʪʩʷ 

ʜʦʩʪʫʧ ʧʦʣʴʟʦʚʘʪʝʣʷ ʦʜʥʦʡ ʕɺʄ. 

- ʉ ʫʜʘʣʝʥʥʳʤ (ʩʝʪʝʚʳʤ) ʜʦʩʪʫʧʦʤ. ɼʦʩʪʫʧʥʦ ʜʣʷ ʚʩʝʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ 

ʩʝʪʠ. 

ʇʦ ʘʨʭʠʪʝʢʪʫʨʝ: 

- ʌʘʡʣ-ʩʝʨʚʝʨ. ʇʨʝʜʧʦʣʘʛʘʝʪ ʚʳʜʝʣʝʥʠʝ ʦʜʥʦʡ ʤʘʰʠʥʳ ʚ ʩʝʪʠ ʚ ʢʘʯʝʩʪʚʝ 

ʮʝʥʪʨʘʣʴʥʦʡ (ʩʝʨʚʝʨ ʬʘʡʣʦʚ), ʥʘ ʥʝʡ ʭʨʘʥʠʪʩʷ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʘʷ ɹɼ, ʢʦʪʦʨʘʷ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʩʦʚʤʝʩʪʥʦ. 

- ʂʣʠʝʥʪ-ʩʝʨʚʝʨ. ʇʨʝʜʧʦʣʘʛʘʝʪʩʷ ʚʳʜʝʣʝʥʠʝ ʩʝʨʚʝʨʘ ɹɼ, ʢʦʪʦʨʳʡ ʢʨʦʤʝ 

ʭʨʘʥʝʥʠʷ ʦʩʫʱʝʩʪʚʣʷʝʪ ʦʙʨʘʙʦʪʢʫ ʜʘʥʥʳʭ. ʉʠʩʪʝʤʫ ɹɼ ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ 

ʢʘʢ ʩʠʩʪʝʤʫ, ʩʦʩʪʦʷʱʫʶ ʠʟ ʜʚʫʭ ʯʘʩʪʝʡ: ʩʝʨʚʝʨ ʠ ʥʘʙʦʨ ʢʣʠʝʥʪʦʚ. ʉʝʨʚʝʨʦʤ 

ɹɼ ʥʘʟʳʚʘʝʪʩʷ ʩʦʙʩʪʚʝʥʥʦ ʉʋɹɼ, ʘ ʢʣʠʝʥʪʘʤʠ ï ʨʘʟʣʠʯʥʳʝ ʧʨʠʣʦʞʝʥʠʷ, 

ʢʦʪʦʨʳʝ ʚʳʧʦʣʥʷʶʪʩʷ ʥʘʜ ʉʋɹɼ. 

˴ͦͤͼ͔ͨͭͯ͊͡Έ͔ͤͦ 

͔͍͔͙͔ͨͪ͒ͫͭ͊ͤ͡ 

ˤ͔ͤ΄͔͔ͤ 

͔͍͔͙͔ͨͪ͒ͫͭ͊ͤ͡ м 

ˤ͔ͤ΄͔͔ͤ 

͔͍͔͙͔ͨͪ͒ͫͭ͊ͤ͡ н 
ɺʥʝʰʥʠʡ 

ʫʨʦʚʝʥʴ 

 

ʂʦʥʮʝʧʪʫʘʣʴʥʳʡ 

ʫʨʦʚʝʥʴ 

ɺʥʫʪʨʝʥʥʠʡ 

ʫʨʦʚʝʥʴ 

˽ͦ͡Έ͍͔ͦ͊ͭ͘͡Έ м ˽ͦ͡Έ͍͔ͦ͊ͭ͘͡Έ н ˽ͦ͡Έ͍͔ͦ͊ͭ͘͡Έ о 
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ʇʦ ʩʦʜʝʨʞʠʤʦʤʫ: 

- ʛʝʦʛʨʘʬʠʯʝʩʢʠʝ; 

-  ʠʩʪʦʨʠʯʝʩʢʠʝ; 

- ʥʘʫʯʥʳʝ; 

- ʤʫʣʴʪʠʤʝʜʠʡʥʳʝ ʠ ʪ.ʜ. 

 

ʂʨʘʪʢʠʝ ʠʪʦʛʠ. ʈʘʩʩʤʦʪʨʝʥʳ ʦʩʥʦʚʥʳʝ ʧʦʥʷʪʠʷ ʙʘʟ ʜʘʥʥʳʭ, 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʘʟʣʠʯʥʳʝ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʩʠʩʪʝʤ ʫʧʨʘʚʣʝʥʠʷ ʙʘʟʘʤʠ ʜʘʥʥʳʭ. 

ʆʧʨʝʜʝʣʝʥʳ ʦʩʥʦʚʥʳʝ ʤʦʜʝʣʠ ʜʘʥʥʳʭ, ʢʦʪʦʨʳʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʢʦʥʢʨʝʪʥʳʭ 

ʨʝʘʣʠʟʘʮʠʷʭ ʉʋɹɼ: ʠʝʨʘʨʭʠʯʝʩʢʘʷ, ʩʝʪʝʚʘʷ, ʨʝʣʷʮʠʦʥʥʘʷ ʠ ʩʠʩʪʝʤʘ ʠʥʜʝʢʩʦʚ. 

 

5.6 ʈʝʞʠʤʳ ʨʘʙʦʪʳ ʧʦʣʴʟʦʚʘʪʝʣʷ ʩ ʉʋɹɼ 

ɺ ʠʥʬʦʨʤʘʪʠʢʝ ʩʯʠʪʘʝʪʩʷ, ʯʪʦ ʪʝʨʤʠʥ çʨʝʞʠʤè ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʘʢ 

ʦʧʨʝʜʝʣʝʥʥʳʡ ʧʦʨʷʜʦʢ ʨʘʙʦʪʳ ʠʣʠ ʩʦʩʪʦʷʥʠʷ ʢʦʤʧʴʶʪʝʨʘ ʠʣʠ ʧʨʦʛʨʘʤʤʳ. 

ɺʩʝ ʩʦʚʨʝʤʝʥʥʳʝ ʉʋɹɼ ʠʤʝʶʪ ʛʨʘʬʠʯʝʩʢʠʡ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ 

ʠʥʪʝʨʬʝʡʩ, ʯʝʨʝʟ ʢʦʪʦʨʳʡ ʚʦʟʤʦʞʥʘ ʨʘʙʦʪʘ ʧʦʣʴʟʦʚʘʪʝʣʷ ʩ ʉʋɹɼ ʚ ʪʨʝʭ 

ʨʝʞʠʤʘʭ: 

1) ʏʝʨʝʟ ʤʝʥʶ ʩʠʩʪʝʤʳ. ʆʥ ʨʝʘʣʠʟʫʝʪʩʷ ʯʘʱʝ ʚʩʝʛʦ ʚ ʚʠʜʝ ʨʘʟʣʠʯʥʳʭ 

ʤʝʥʶ ʠ ʜʠʘʣʦʛʦʚʳʭ ʦʢʦʥ, ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʳʭ ʧʦʣʴʟʦʚʘʪʝʣʴ ʧʦʩʪʝʧʝʥʥʦ 

ʫʪʦʯʥʷʝʪ, ʢʘʢʠʝ ʜʝʡʩʪʚʠʷ ʦʥ ʭʦʯʝʪ ʚʳʧʦʣʥʠʪʴ ʠ ʢʘʢʫʶ ʠʥʬʦʨʤʘʮʠʶ ʧʦʣʫʯʠʪʴ 

ʠʟ ɹɼ. ɼʣʷ ʵʪʦʛʦ ʥʝ ʥʘʜʦ ʟʥʘʪʴ ʷʟʳʢ ʉʋɹɼ. 

2) ʂʦʤʘʥʜʥʳʡ ʨʝʞʠʤ ï ʠʥʪʝʨʘʢʪʠʚʥʳʡ ʨʝʞʠʤ. ʕʪʦ ʩʧʦʩʦʙ ʨʝʘʣʠʟʘʮʠʠ 

ʚʦʟʤʦʞʥʦʩʪʝʡ ʷʟʳʢʘ, ʪ.ʝ. ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʝ ʚʳʧʦʣʥʝʥʠʝ ʢʦʤʘʥʜ. ʉʠʩʪʝʤʘ 

ʚʳʜʘʝʪ ʧʦʜʩʢʘʟʢʫ ʠ ʦʞʠʜʘʝʪ ʦʪʚʝʪʘ ï ʚʚʦʜ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʢʦʤʘʥʜʳ. ʇʦʩʣʝ 

ʚʚʦʜʘ ʢʦʤʘʥʜʳ ʩʠʩʪʝʤʘ ʦʩʫʱʝʩʪʚʣʷʝʪ ʩʠʥʪʘʢʩʠʯʝʩʢʠʡ ʢʦʥʪʨʦʣʴ ʪʝʢʩʪʘ 

ʚʚʝʜʝʥʥʦʡ ʢʦʤʘʥʜʳ ʠ (ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʦʰʠʙʦʢ) ʚʳʧʦʣʥʷʝʪ ʢʦʤʘʥʜʫ. ʂʦʤʘʥʜʘ 

ʚ ʧʨʦʮʝʩʩʝ ʝʝ ʚʳʧʦʣʥʝʥʠʷ ʤʦʞʝʪ ʧʨʦʚʦʜʠʪʴ ʩʦʙʩʪʚʝʥʥʳʡ ʜʠʘʣʦʛ ʩ 

ʧʦʣʴʟʦʚʘʪʝʣʝʤ ʠʣʠ ʚʳʜʘʚʘʪʴ ʢʦʥʢʨʝʪʥʳʝ ʩʦʦʙʱʝʥʠʷ. ʇʦʩʣʝ ʚʳʧʦʣʥʝʥʠʷ 

ʪʝʢʫʱʝʡ ʢʦʤʘʥʜʳ ʩʠʩʪʝʤʘ ʧʦʩʪʦʷʥʥʦ ʚʳʜʘʝʪ ʧʦʜʩʢʘʟʢʫ (ʧʨʠʛʣʘʰʝʥʠʝ) ʦ 

ʛʦʪʦʚʥʦʩʪʠ ʧʨʠʥʷʪʴ ʦʯʝʨʝʜʥʫʶ ʢʦʤʘʥʜʫ. 

ʕʪʦʪ ʨʝʞʠʤ ʪʨʝʙʫʝʪ ʦʧʨʝʜʝʣʝʥʥʦʡ ʧʦʜʛʦʪʦʚʢʠ ʧʦʣʴʟʦʚʘʪʝʣʷ, ʥʦ 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʙʦʣʝʝ ʙʳʩʪʨʳʡ ʜʦʩʪʫʧ ʢ ʨʝʩʫʨʩʘʤ ɹɼ, 

3) ʇʨʦʛʨʘʤʤʥʳʡ ʨʝʞʠʤ. ʆʙʝʩʧʝʯʠʚʘʝʪ ʦʨʛʘʥʠʟʘʮʠʶ ʜʦʩʪʫʧʘ ʢ ʜʘʥʥʳʤ ʠ 

ʫʧʨʘʚʣʝʥʠʝ ʠʤʠ ʠʟ ʧʨʠʢʣʘʜʥʳʭ ʧʨʦʛʨʘʤʤ. ʇʦʣʴʟʦʚʘʪʝʣʴ ʤʦʞʝʪ ʧʠʩʘʪʴ 

ʧʨʦʛʨʘʤʤʳ ʥʘ ʷʟʳʢʝ ʢʦʤʘʥʜ, ʢʦʪʦʨʳʡ ʧʦʜʜʝʨʞʠʚʘʝʪ ʉʋɹɼ, ʧʨʦʠʟʚʦʜʠʪʴ 

ʦʪʣʘʜʢʫ ʠ ʚʳʧʦʣʥʝʥʠʝ ʧʨʦʛʨʘʤʤ. ʊʝʢʩʪ ʧʨʦʛʨʘʤʤʳ ʤʦʞʥʦ ʚʚʦʜʠʪʴ ʩ ʧʦʤʦʱʴ 

ʚʩʪʨʦʝʥʥʦʛʦ ʪʝʢʩʪʦʚʦʛʦ ʠʣʠ ʣʶʙʦʛʦ ʜʨʫʛʦʛʦ ʨʝʜʘʢʪʦʨʘ. 

 

5.7 ʇʨʦʝʢʪʠʨʦʚʘʥʠʝ ʙʘʟʳ ʜʘʥʥʳʭ 

ʇʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʙʘʟʳ ʜʘʥʥʳʭ ʨʝʰʘʶʪʩʷ ʜʚʝ ʦʩʥʦʚʥʳʭ ʧʨʦʙʣʝʤʳ: 

- ʂʘʢʠʤ ʦʙʨʘʟʦʤ ʦʪʦʙʨʘʟʠʪʴ ʦʙʲʝʢʪʳ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ ʚ ʘʙʩʪʨʘʢʪʥʳʝ 

ʦʙʲʝʢʪʳ ʤʦʜʝʣʠ ʜʘʥʥʳʭ, ʯʪʦʙʳ ʵʪʦ ʦʪʦʙʨʘʞʝʥʠʝ ʥʝ ʧʨʦʪʠʚʦʨʝʯʠʣʦ 
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ʩʝʤʘʥʪʠʢʝ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ ʠ ʙʳʣʦ ʧʦ ʚʦʟʤʦʞʥʦʩʪʠ ʣʫʯʰʠʤ 

(ʵʬʬʝʢʪʠʚʥʳʤ, ʫʜʦʙʥʳʤ ʠ ʪ.ʜ.)? ʏʘʩʪʦ ʵʪʫ ʧʨʦʙʣʝʤʫ ʥʘʟʳʚʘʶʪ ʧʨʦʙʣʝʤʦʡ 

ʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʙʘʟ ʜʘʥʥʳʭ. 

- ʂʘʢ ʦʙʝʩʧʝʯʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʚʳʧʦʣʥʝʥʠʷ ʟʘʧʨʦʩʦʚ ʢ ʙʘʟʝ ʜʘʥʥʳʭ, 

ʪ.ʝ. ʢʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʤʝʷ ʚ ʚʠʜʫ ʦʩʦʙʝʥʥʦʩʪʠ ʢʦʥʢʨʝʪʥʦʡ ʉʋɹɼ, ʨʘʩʧʦʣʦʞʠʪʴ 

ʜʘʥʥʳʝ ʚʦ ʚʥʝʰʥʝʡ ʧʘʤʷʪʠ, ʩʦʟʜʘʥʠʝ ʢʘʢʠʭ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʩʪʨʫʢʪʫʨ 

(ʥʘʧʨʠʤʝʨ, ʠʥʜʝʢʩʦʚ) ʧʦʪʨʝʙʦʚʘʪʴ ʠ ʪ.ʜ.? ʕʪʫ ʧʨʦʙʣʝʤʫ ʥʘʟʳʚʘʶʪ ʧʨʦʙʣʝʤʦʡ 

ʬʠʟʠʯʝʩʢʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʙʘʟ ʜʘʥʥʳʭ. 

ɺ ʩʣʫʯʘʝ ʨʝʣʷʮʠʦʥʥʳʭ ʙʘʟ ʜʘʥʥʳʭ ʪʨʫʜʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʢʘʢʠʝ-ʣʠʙʦ 

ʦʙʱʠʝ ʨʝʮʝʧʪʳ ʧʦ ʯʘʩʪʠ ʬʠʟʠʯʝʩʢʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ. ɿʜʝʩʴ ʩʣʠʰʢʦʤ ʤʥʦʛʦ 

ʟʘʚʠʩʠʪ ʦʪ ʠʩʧʦʣʴʟʫʝʤʦʡ ʉʋɹɼ. ʅʘʧʨʠʤʝʨ, ʧʨʠ ʨʘʙʦʪʝ ʩ ʉʋɹɼ Ingres ʤʦʞʥʦ 

ʚʳʙʠʨʘʪʴ ʦʜʠʥ ʠʟ ʧʨʝʜʣʘʛʘʝʤʳʭ ʩʧʦʩʦʙʦʚ ʬʠʟʠʯʝʩʢʦʡ ʦʨʛʘʥʠʟʘʮʠʠ 

ʦʪʥʦʰʝʥʠʡ, ʧʨʠ ʨʘʙʦʪʝ ʩ System R ʩʣʝʜʦʚʘʣʦ ʙʳ ʧʨʝʞʜʝ ʚʩʝʛʦ ʧʦʜʫʤʘʪʴ ʦ 

ʢʣʘʩʪʝʨʠʟʘʮʠʠ ʦʪʥʦʰʝʥʠʡ ʠ ʪʨʝʙʫʝʤʦʤ ʥʘʙʦʨʝ ʠʥʜʝʢʩʦʚ ʠ ʪ.ʜ. ʇʦʵʪʦʤʫ ʤʳ 

ʦʛʨʘʥʠʯʠʤʩʷ ʚʦʧʨʦʩʘʤʠ ʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʨʝʣʷʮʠʦʥʥʳʭ ʙʘʟ 

ʜʘʥʥʳʭ, ʢʦʪʦʨʳʝ ʩʫʱʝʩʪʚʝʥʥʳ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʣʶʙʦʡ ʨʝʣʷʮʠʦʥʥʦʡ 

ʉʋɹɼ. 

ɹʦʣʝʝ ʪʦʛʦ, ʤʳ ʥʝ ʙʫʜʝʤ ʢʘʩʘʪʴʩʷ ʦʯʝʥʴ ʚʘʞʥʦʛʦ ʘʩʧʝʢʪʘ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ - ʦʧʨʝʜʝʣʝʥʠʷ ʦʛʨʘʥʠʯʝʥʠʡ ʮʝʣʦʩʪʥʦʩʪʠ (ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ 

ʦʛʨʘʥʠʯʝʥʠʷ ʧʝʨʚʠʯʥʦʛʦ ʢʣʶʯʘ). ɼʝʣʦ ʚ ʪʦʤ, ʯʪʦ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʉʋɹɼ ʩ 

ʨʘʟʚʠʪʳʤʠ ʤʝʭʘʥʠʟʤʘʤʠ ʦʛʨʘʥʠʯʝʥʠʡ ʮʝʣʦʩʪʥʦʩʪʠ (ʥʘʧʨʠʤʝʨ, SQL-

ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʭ ʩʠʩʪʝʤ) ʪʨʫʜʥʦ ʧʨʝʜʣʦʞʠʪʴ ʢʘʢʦʡ-ʣʠʙʦ ʦʙʱʠʡ ʧʦʜʭʦʜ ʢ 

ʦʧʨʝʜʝʣʝʥʠʶ ʦʛʨʘʥʠʯʝʥʠʡ ʮʝʣʦʩʪʥʦʩʪʠ. ʕʪʠ ʦʛʨʘʥʠʯʝʥʠʷ ʤʦʛʫʪ ʠʤʝʪʴ ʦʯʝʥʴ 

ʦʙʱʠʡ ʚʠʜ, ʠ ʠʭ ʬʦʨʤʫʣʠʨʦʚʢʘ ʧʦʢʘ ʦʪʥʦʩʠʪʩʷ ʩʢʦʨʝʝ ʢ ʦʙʣʘʩʪʠ ʠʩʢʫʩʩʪʚʘ, 

ʯʝʤ ʠʥʞʝʥʝʨʥʦʛʦ ʤʘʩʪʝʨʩʪʚʘ. ʉʘʤʦʝ ʙʦʣʴʰʝʝ, ʯʪʦ ʧʨʝʜʣʘʛʘʝʪʩʷ ʧʦ ʵʪʦʤʫ 

ʧʦʚʦʜʫ ʚ ʣʠʪʝʨʘʪʫʨʝ, ʵʪʦ ʘʚʪʦʤʘʪʠʯʝʩʢʘʷ ʧʨʦʚʝʨʢʘ ʥʝʧʨʦʪʠʚʦʨʝʯʠʚʦʩʪʠ 

ʥʘʙʦʨʘ ʦʛʨʘʥʠʯʝʥʠʡ ʮʝʣʦʩʪʥʦʩʪʠ. 

ʊʘʢ ʯʪʦ ʙʫʜʝʤ ʩʯʠʪʘʪʴ, ʯʪʦ ʧʨʦʙʣʝʤʘ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʨʝʣʷʮʠʦʥʥʦʡ ʙʘʟʳ 

ʜʘʥʥʳʭ ʩʦʩʪʦʠʪ ʚ ʦʙʦʩʥʦʚʘʥʥʦʤ ʧʨʠʥʷʪʠʠ ʨʝʰʝʥʠʡ ʦ ʪʦʤ, ʠʟ ʢʘʢʠʭ 

ʦʪʥʦʰʝʥʠʡ ʜʦʣʞʥʘ ʩʦʩʪʦʷʪʴ ɹɼ ʠ ʢʘʢʠʝ ʘʪʨʠʙʫʪʳ ʜʦʣʞʥʳ ʙʳʪʴ ʫ ʵʪʠʭ 

ʦʪʥʦʰʝʥʠʡ. 

 

5.7.1 ʇʨʦʝʢʪʠʨʦʚʘʥʠʝ ʨʝʣʷʮʠʦʥʥʳʭ ʙʘʟ ʜʘʥʥʳʭ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʥʦʨʤʘʣʠʟʘʮʠʠ 

ʉʥʘʯʘʣʘ ʨʘʩʩʤʦʪʨʠʤ ʢʣʘʩʩʠʯʝʩʢʠʡ ʧʦʜʭʦʜ, ʧʨʠ ʢʦʪʦʨʦʤ ʚʝʩʴ ʧʨʦʮʝʩʩ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʧʨʦʠʟʚʦʜʠʪʩʷ ʚ ʪʝʨʤʠʥʘʭ ʨʝʣʷʮʠʦʥʥʦʡ ʤʦʜʝʣʠ ʜʘʥʥʳʭ 

ʤʝʪʦʜʦʤ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʭ ʧʨʠʙʣʠʞʝʥʠʡ ʢ ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦʤʫ ʥʘʙʦʨʫ 

ʩʭʝʤ ʦʪʥʦʰʝʥʠʡ. ʀʩʭʦʜʥʦʡ ʪʦʯʢʦʡ ʷʚʣʷʝʪʩʷ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʧʨʝʜʤʝʪʥʦʡ 

ʦʙʣʘʩʪʠ ʚ ʚʠʜʝ ʦʜʥʦʛʦ ʠʣʠ ʥʝʩʢʦʣʴʢʠʭ ʦʪʥʦʰʝʥʠʡ, ʠ ʥʘ ʢʘʞʜʦʤ ʰʘʛʝ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʧʨʦʠʟʚʦʜʠʪʩʷ ʥʝʢʦʪʦʨʳʡ ʥʘʙʦʨ ʩʭʝʤ ʦʪʥʦʰʝʥʠʡ, 

ʦʙʣʘʜʘʶʱʠʭ ʣʫʯʰʠʤʠ ʩʚʦʡʩʪʚʘʤʠ. ʇʨʦʮʝʩʩ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʧʨʝʜʩʪʘʚʣʷʝʪ 
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ʩʦʙʦʡ ʧʨʦʮʝʩʩ ʥʦʨʤʘʣʠʟʘʮʠʠ ʩʭʝʤ ʦʪʥʦʰʝʥʠʡ, ʧʨʠʯʝʤ ʢʘʞʜʘʷ ʩʣʝʜʫʶʱʘʷ 

ʥʦʨʤʘʣʴʥʘʷ ʬʦʨʤʘ ʦʙʣʘʜʘʝʪ ʩʚʦʡʩʪʚʘʤʠ ʣʫʯʰʠʤʠ, ʯʝʤ ʧʨʝʜʳʜʫʱʘʷ. 

ʂʘʞʜʦʡ ʥʦʨʤʘʣʴʥʦʡ ʬʦʨʤʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʥʝʢʦʪʦʨʳʡ ʦʧʨʝʜʝʣʝʥʥʳʡ 

ʥʘʙʦʨ ʦʛʨʘʥʠʯʝʥʠʡ, ʠ ʦʪʥʦʰʝʥʠʝ ʥʘʭʦʜʠʪʩʷ ʚ ʥʝʢʦʪʦʨʦʡ ʥʦʨʤʘʣʴʥʦʡ ʬʦʨʤʝ, 

ʝʩʣʠ ʫʜʦʚʣʝʪʚʦʨʷʝʪ ʩʚʦʡʩʪʚʝʥʥʦʤʫ ʝʡ ʥʘʙʦʨʫ ʦʛʨʘʥʠʯʝʥʠʡ. ʇʨʠʤʝʨʦʤ ʥʘʙʦʨʘ 

ʦʛʨʘʥʠʯʝʥʠʡ ʷʚʣʷʝʪʩʷ ʦʛʨʘʥʠʯʝʥʠʝ ʧʝʨʚʦʡ ʥʦʨʤʘʣʴʥʦʡ ʬʦʨʤʳ - ʟʥʘʯʝʥʠʷ 

ʚʩʝʭ ʘʪʨʠʙʫʪʦʚ ʦʪʥʦʰʝʥʠʷ ʘʪʦʤʘʨʥʳ. ʇʦʩʢʦʣʴʢʫ ʪʨʝʙʦʚʘʥʠʝ ʧʝʨʚʦʡ 

ʥʦʨʤʘʣʴʥʦʡ ʬʦʨʤʳ ʷʚʣʷʝʪʩʷ ʙʘʟʦʚʳʤ ʪʨʝʙʦʚʘʥʠʝʤ ʢʣʘʩʩʠʯʝʩʢʦʡ 

ʨʝʣʷʮʠʦʥʥʦʡ ʤʦʜʝʣʠ ʜʘʥʥʳʭ, ʤʳ ʙʫʜʝʤ ʩʯʠʪʘʪʴ, ʯʪʦ ʠʩʭʦʜʥʳʡ ʥʘʙʦʨ 

ʦʪʥʦʰʝʥʠʡ ʫʞʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʵʪʦʤʫ ʪʨʝʙʦʚʘʥʠʶ. 

ɺ ʪʝʦʨʠʠ ʨʝʣʷʮʠʦʥʥʳʭ ʙʘʟ ʜʘʥʥʳʭ ʦʙʳʯʥʦ ʚʳʜʝʣʷʝʪʩʷ ʩʣʝʜʫʶʱʘʷ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʥʦʨʤʘʣʴʥʳʭ ʬʦʨʤ: 

- ʧʝʨʚʘʷ ʥʦʨʤʘʣʴʥʘʷ ʬʦʨʤʘ (1NF); 

- ʚʪʦʨʘʷ ʥʦʨʤʘʣʴʥʘʷ ʬʦʨʤʘ (2NF); 

- ʪʨʝʪʴʷ ʥʦʨʤʘʣʴʥʘʷ ʬʦʨʤʘ (3NF); 

- ʥʦʨʤʘʣʴʥʘʷ ʬʦʨʤʘ ɹʦʡʩʘ-ʂʦʜʜʘ (BCNF); 

- ʯʝʪʚʝʨʪʘʷ ʥʦʨʤʘʣʴʥʘʷ ʬʦʨʤʘ (4NF); 

- ʧʷʪʘʷ ʥʦʨʤʘʣʴʥʘʷ ʬʦʨʤʘ, ʠʣʠ ʥʦʨʤʘʣʴʥʘʷ ʬʦʨʤʘ ʧʨʦʝʢʮʠʠ-ʩʦʝʜʠʥʝʥʠʷ 

(5NF ʠʣʠ PJ/NF). 

ʆʩʥʦʚʥʳʝ ʩʚʦʡʩʪʚʘ ʥʦʨʤʘʣʴʥʳʭ ʬʦʨʤ: 

- ʢʘʞʜʘʷ ʩʣʝʜʫʶʱʘʷ ʥʦʨʤʘʣʴʥʘʷ ʬʦʨʤʘ ʚ ʥʝʢʦʪʦʨʦʤ ʩʤʳʩʣʝ ʣʫʯʰʝ 

ʧʨʝʜʳʜʫʱʝʡ; 

- ʧʨʠ ʧʝʨʝʭʦʜʝ ʢ ʩʣʝʜʫʶʱʝʡ ʥʦʨʤʘʣʴʥʦʡ ʬʦʨʤʝ ʩʚʦʡʩʪʚʘ ʧʨʝʜʳʜʫʱʠʭ 

ʥʦʨʤʘʣʴʥʳʭ ʩʚʦʡʩʪʚ ʩʦʭʨʘʥʷʶʪʩʷ. 

ɺ ʦʩʥʦʚʝ ʧʨʦʮʝʩʩʘ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʣʝʞʠʪ ʤʝʪʦʜ ʥʦʨʤʘʣʠʟʘʮʠʠ, 

ʜʝʢʦʤʧʦʟʠʮʠʷ ʦʪʥʦʰʝʥʠʷ, ʥʘʭʦʜʷʱʝʛʦʩʷ ʚ ʧʨʝʜʳʜʫʱʝʡ ʥʦʨʤʘʣʴʥʦʡ ʬʦʨʤʝ, ʚ 

ʜʚʘ ʠʣʠ ʙʦʣʝʝ ʦʪʥʦʰʝʥʠʷ, ʫʜʦʚʣʝʪʚʦʨʷʶʱʠʭ ʪʨʝʙʦʚʘʥʠʷʤ ʩʣʝʜʫʶʱʝʡ 

ʥʦʨʤʘʣʴʥʦʡ ʬʦʨʤʳ. 

ʅʘʠʙʦʣʝʝ ʚʘʞʥʳʝ ʥʘ ʧʨʘʢʪʠʢʝ ʥʦʨʤʘʣʴʥʳʝ ʬʦʨʤʳ ʦʪʥʦʰʝʥʠʡ 

ʦʩʥʦʚʳʚʘʶʪʩʷ ʥʘ ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʤ ʚ ʪʝʦʨʠʠ ʨʝʣʷʮʠʦʥʥʳʭ ʙʘʟ ʜʘʥʥʳʭ 

ʧʦʥʷʪʠʠ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʟʘʚʠʩʠʤʦʩʪʠ. ɼʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʠʟʣʦʞʝʥʠʷ ʥʘʤ 

ʧʦʪʨʝʙʫʶʪʩʷ ʥʝʩʢʦʣʴʢʦ ʦʧʨʝʜʝʣʝʥʠʡ. 

ʆʧʨʝʜʝʣʝʥʠʝ 1. ʌʫʥʢʮʠʦʥʘʣʴʥʘʷ ʟʘʚʠʩʠʤʦʩʪʴ 

ɺ ʦʪʥʦʰʝʥʠʠ R ʘʪʨʠʙʫʪ Y ʬʫʥʢʮʠʦʥʘʣʴʥʦ ʟʘʚʠʩʠʪ ʦʪ ʘʪʨʠʙʫʪʘ X (X ʠ Y 

ʤʦʛʫʪ ʙʳʪʴ ʩʦʩʪʘʚʥʳʤʠ) ʚ ʪʦʤ ʠ ʪʦʣʴʢʦ ʚ ʪʦʤ ʩʣʫʯʘʝ, ʝʩʣʠ ʢʘʞʜʦʤʫ ʟʥʘʯʝʥʠʶ 

X ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʚ ʪʦʯʥʦʩʪʠ ʦʜʥʦ ʟʥʘʯʝʥʠʝ Y: R.X (r) R.Y. 

ʆʧʨʝʜʝʣʝʥʠʝ 2. ʇʦʣʥʘʷ ʬʫʥʢʮʠʦʥʘʣʴʥʘʷ ʟʘʚʠʩʠʤʦʩʪʴ 

ʌʫʥʢʮʠʦʥʘʣʴʥʘʷ ʟʘʚʠʩʠʤʦʩʪʴ R.X (r) R.Y ʥʘʟʳʚʘʝʪʩʷ ʧʦʣʥʦʡ, ʝʩʣʠ 

ʘʪʨʠʙʫʪ Y ʥʝ ʟʘʚʠʩʠʪ ʬʫʥʢʮʠʦʥʘʣʴʥʦ ʦʪ ʣʶʙʦʛʦ ʪʦʯʥʦʛʦ ʧʦʜʤʥʦʞʝʩʪʚʘ X. 

ʆʧʨʝʜʝʣʝʥʠʝ 3. ʊʨʘʥʟʠʪʠʚʥʘʷ ʬʫʥʢʮʠʦʥʘʣʴʥʘʷ ʟʘʚʠʩʠʤʦʩʪʴ 

ʌʫʥʢʮʠʦʥʘʣʴʥʘʷ ʟʘʚʠʩʠʤʦʩʪʴ R.X -> R.Y ʥʘʟʳʚʘʝʪʩʷ ʪʨʘʥʟʠʪʠʚʥʦʡ, ʝʩʣʠ 

ʩʫʱʝʩʪʚʫʝʪ ʪʘʢʦʡ ʘʪʨʠʙʫʪ Z, ʯʪʦ ʠʤʝʶʪʩʷ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʟʘʚʠʩʠʤʦʩʪʠ 

R.X -> R.Z ʠ R.Z -> R.Y ʠ ʦʪʩʫʪʩʪʚʫʝʪ ʬʫʥʢʮʠʦʥʘʣʴʥʘʷ ʟʘʚʠʩʠʤʦʩʪʴ R.Z --> 
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R.X. (ʇʨʠ ʦʪʩʫʪʩʪʚʠʠ ʧʦʩʣʝʜʥʝʛʦ ʪʨʝʙʦʚʘʥʠʷ ʤʳ ʠʤʝʣʠ ʙʳ "ʥʝʠʥʪʝʨʝʩʥʳʝ" 

ʪʨʘʥʟʠʪʠʚʥʳʝ ʟʘʚʠʩʠʤʦʩʪʠ ʚ ʣʶʙʦʤ ʦʪʥʦʰʝʥʠʠ, ʦʙʣʘʜʘʶʱʝʤ ʥʝʩʢʦʣʴʢʠʤʠ 

ʢʣʶʯʘʤʠ.) 

ʆʧʨʝʜʝʣʝʥʠʝ 4. ʅʝʢʣʶʯʝʚʦʡ ʘʪʨʠʙʫʪ 

ʅʝʢʣʶʯʝʚʳʤ ʘʪʨʠʙʫʪʦʤ ʥʘʟʳʚʘʝʪʩʷ ʣʶʙʦʡ ʘʪʨʠʙʫʪ ʦʪʥʦʰʝʥʠʷ, ʥʝ 

ʚʭʦʜʷʱʠʡ ʚ ʩʦʩʪʘʚ ʧʝʨʚʠʯʥʦʛʦ ʢʣʶʯʘ (ʚ ʯʘʩʪʥʦʩʪʠ, ʧʝʨʚʠʯʥʦʛʦ). 

ʆʧʨʝʜʝʣʝʥʠʝ 5.  ɺʟʘʠʤʥʦ ʥʝʟʘʚʠʩʠʤʳʝ ʘʪʨʠʙʫʪʳ 

ɼʚʘ ʠʣʠ ʙʦʣʝʝ ʘʪʨʠʙʫʪʘ ʚʟʘʠʤʥʦ ʥʝʟʘʚʠʩʠʤʳ, ʝʩʣʠ ʥʠ ʦʜʠʥ ʠʟ ʵʪʠʭ 

ʘʪʨʠʙʫʪʦʚ ʥʝ ʷʚʣʷʝʪʩʷ ʬʫʥʢʮʠʦʥʘʣʴʥʦ ʟʘʚʠʩʠʤʳʤ ʦʪ ʜʨʫʛʠʭ. 

 

5.7.2 ɺʪʦʨʘʷ ʥʦʨʤʘʣʴʥʘʷ ʬʦʨʤʘ 

ʈʘʩʩʤʦʪʨʠʤ ʩʣʝʜʫʶʱʠʡ ʧʨʠʤʝʨ ʩʭʝʤʳ ʦʪʥʦʰʝʥʠʷ: 

ʉʆʊʈʋɼʅʀʂʀ-ʆʊɼɽʃʓ-ʇʈʆɽʂʊʓ 

(ʉʆʊʈ_ʅʆʄɽʈ, ʉʆʊʈ_ɿɸʈʇ, ʆʊɼ_ʅʆʄɽʈ, ʇʈʆ_ʅʆʄɽʈ, 

ʉʆʊʈ_ɿɸɼɸʅ) 

ʇʝʨʚʠʯʥʳʡ ʢʣʶʯ ʜʘʥʥʦʡ ʩʭʝʤʳ ʩʣʝʜʫʶʱʠʡ: 

ʉʆʊʈ_ʅʆʄɽʈ, ʇʈʆ_ʅʆʄɽʈ 

ʊʘʢʞʝ ʠʤʝʶʪʩʷ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʟʘʚʠʩʠʤʦʩʪʠ: 

ʉʆʊʈ_ʅʆʄɽʈ -> ʉʆʊʈ_ɿɸʈʇ 

ʉʆʊʈ_ʅʆʄɽʈ -> ʆʊɼ_ʅʆʄɽʈ 

ʆʊɼ_ʅʆʄɽʈ -> ʉʆʊʈ_ɿɸʈʇ 

ʉʆʊʈ_ʅʆʄɽʈ, ʇʈʆ_ʅʆʄɽʈ -> ʉʆʊʈ_ɿɸɼɸʅ 

ʂʘʢ ʚʠʜʥʦ, ʭʦʪʷ ʧʝʨʚʠʯʥʳʤ ʢʣʶʯʦʤ ʷʚʣʷʝʪʩʷ ʩʦʩʪʘʚʥʦʡ ʘʪʨʠʙʫʪ 

ʉʆʊʈ_ʅʆʄɽʈ, ʇʈʆ_ʅʆʄɽʈ, ʘʪʨʠʙʫʪʳ ʉʆʊʈ_ɿɸʈʇ ʠ ʆʊɼ_ʅʆʄɽʈ 

ʬʫʥʢʮʠʦʥʘʣʴʥʦ ʟʘʚʠʩʷʪ ʦʪ ʯʘʩʪʠ ʧʝʨʚʠʯʥʦʛʦ ʢʣʶʯʘ, ʘʪʨʠʙʫʪʘ 

ʉʆʊʈ_ʅʆʄɽʈ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʤʳ ʥʝ ʩʤʦʞʝʤ ʚʩʪʘʚʠʪʴ ʚ ʦʪʥʦʰʝʥʠʝ 

ʉʆʊʈʋɼʅʀʂʀ-ʆʊɼɽʃʓ-ʇʈʆɽʂʊʓ ʢʦʨʪʝʞ, ʦʧʠʩʳʚʘʶʱʠʡ ʩʦʪʨʫʜʥʠʢʘ, 

ʢʦʪʦʨʳʡ ʝʱʝ ʥʝ ʚʳʧʦʣʥʷʝʪ ʥʠʢʘʢʦʛʦ ʧʨʦʝʢʪʘ (ʧʝʨʚʠʯʥʳʡ ʢʣʶʯ ʥʝ ʤʦʞʝʪ 

ʩʦʜʝʨʞʘʪʴ ʥʝʦʧʨʝʜʝʣʝʥʥʦʝ ʟʥʘʯʝʥʠʝ). ʇʨʠ ʫʜʘʣʝʥʠʠ ʢʦʨʪʝʞʘ ʤʳ ʥʝ ʪʦʣʴʢʦ 

ʨʘʟʨʫʰʘʝʤ ʩʚʷʟʴ ʜʘʥʥʦʛʦ ʩʦʪʨʫʜʥʠʢʘ ʩ ʜʘʥʥʳʤ ʧʨʦʝʢʪʦʤ, ʥʦ ʫʪʨʘʯʠʚʘʝʤ 

ʠʥʬʦʨʤʘʮʠʶ ʦ ʪʦʤ, ʯʪʦ ʦʥ ʨʘʙʦʪʘʝʪ ʚ ʥʝʢʦʪʦʨʦʤ ʦʪʜʝʣʝ. ʇʨʠ ʧʝʨʝʚʦʜʝ 

ʩʦʪʨʫʜʥʠʢʘ ʚ ʜʨʫʛʦʡ ʦʪʜʝʣ ʤʳ ʙʫʜʝʤ ʚʳʥʫʞʜʝʥʳ ʤʦʜʠʬʠʮʠʨʦʚʘʪʴ ʚʩʝ 

ʢʦʨʪʝʞʠ, ʦʧʠʩʳʚʘʶʱʠʝ ʵʪʦʛʦ ʩʦʪʨʫʜʥʠʢʘ, ʠʣʠ ʧʦʣʫʯʠʤ ʥʝʩʦʛʣʘʩʦʚʘʥʥʳʡ 

ʨʝʟʫʣʴʪʘʪ. ʊʘʢʠʝ ʥʝʧʨʠʷʪʥʳʝ ʷʚʣʝʥʠʷ ʥʘʟʳʚʘʶʪʩʷ ʘʥʦʤʘʣʠʷʤʠ ʩʭʝʤʳ 

ʦʪʥʦʰʝʥʠʷ. ʆʥʠ ʫʩʪʨʘʥʷʶʪʩʷ ʧʫʪʝʤ ʥʦʨʤʘʣʠʟʘʮʠʠ. 

ʆʧʨʝʜʝʣʝʥʠʝ 6. ɺʪʦʨʘʷ ʥʦʨʤʘʣʴʥʘʷ ʬʦʨʤʘ (ʚ ʵʪʦʤ ʦʧʨʝʜʝʣʝʥʠʠ 

ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ ʝʜʠʥʩʪʚʝʥʥʳʤ ʢʣʶʯʦʤ ʦʪʥʦʰʝʥʠʷ ʷʚʣʷʝʪʩʷ ʧʝʨʚʠʯʥʳʡ 

ʢʣʶʯ) 

ʆʪʥʦʰʝʥʠʝ R ʥʘʭʦʜʠʪʩʷ ʚʦ ʚʪʦʨʦʡ ʥʦʨʤʘʣʴʥʦʡ ʬʦʨʤʝ (2NF) ʚ ʪʦʤ ʠ 

ʪʦʣʴʢʦ ʚ ʪʦʤ ʩʣʫʯʘʝ, ʢʦʛʜʘ ʥʘʭʦʜʠʪʩʷ ʚ 1NF, ʠ ʢʘʞʜʳʡ ʥʝʢʣʶʯʝʚʦʡ ʘʪʨʠʙʫʪ 

ʧʦʣʥʦʩʪʴʶ ʟʘʚʠʩʠʪ ʦʪ ʧʝʨʚʠʯʥʦʛʦ ʢʣʶʯʘ. 
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ʄʦʞʥʦ ʧʨʦʠʟʚʝʩʪʠ ʩʣʝʜʫʶʱʫʶ ʜʝʢʦʤʧʦʟʠʮʠʶ ʦʪʥʦʰʝʥʠʷ 

ʉʆʊʈʋɼʅʀʂʀ-ʆʊɼɽʃʓ-ʇʈʆɽʂʊʓ ʚ ʜʚʘ ʦʪʥʦʰʝʥʠʷ ʉʆʊʈʋɼʅʀʂʀ-

ʆʊɼɽʃʓ ʠ ʉʆʊʈʋɼʅʀʂʀ-ʇʈʆɽʂʊʓ: 

ʉʆʊʈʋɼʅʀʂʀ-ʆʊɼɽʃʓ (ʉʆʊʈ_ʅʆʄɽʈ, ʉʆʊʈ_ɿɸʈʇ, ʆʊɼ_ʅʆʄɽʈ) 

ʊʦʛʜʘ ʜʣʷ ʧʝʨʚʦʛʦ ʦʪʥʦʰʝʥʠʷ ʠʤʝʝʤ ʧʝʨʚʠʯʥʳʡ ʢʣʶʯ: 

ʉʆʊʈ_ʅʆʄɽʈ,  

ɸ ʪʘʢʞʝ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʟʘʚʠʩʠʤʦʩʪʠ: 

ʉʆʊʈ_ʅʆʄɽʈ -> ʉʆʊʈ_ɿɸʈʇ 

ʉʆʊʈ_ʅʆʄɽʈ -> ʆʊɼ_ʅʆʄɽʈ 

ʆʊɼ_ʅʆʄɽʈ -> ʉʆʊʈ_ɿɸʈʇ 

ʉʆʊʈʋɼʅʀʂʀ-ʇʈʆɽʂʊʓ (ʉʆʊʈ_ʅʆʄɽʈ, ʇʈʆ_ʅʆʄɽʈ, 

ʉʆʊʈ_ɿɸɼɸʅ) 

ɼʣʷ ʚʪʦʨʦʛʦ ʦʪʥʦʰʝʥʠʷ ʠʤʝʝʤ ʧʝʨʚʠʯʥʳʡ ʢʣʶʯ: 

ʉʆʊʈ_ʅʆʄɽʈ, ʇʈʆ_ʅʆʄɽʈ 

ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʟʘʚʠʩʠʤʦʩʪʠ: 

ʉʆʊʈ_ʅʆʄɽʈ, ʇʈʆ_ʅʆʄɽʈ -> Cʆʊʈ_ɿɸɼɸʅ 

ʂʘʞʜʦʝ ʠʟ ʵʪʠʭ ʜʚʫʭ ʦʪʥʦʰʝʥʠʡ ʥʘʭʦʜʠʪʩʷ ʚ 2NF, ʠ ʚ ʥʠʭ ʫʩʪʨʘʥʝʥʳ 

ʦʪʤʝʯʝʥʥʳʝ ʚʳʰʝ ʘʥʦʤʘʣʠʠ (ʣʝʛʢʦ ʧʨʦʚʝʨʠʪʴ, ʯʪʦ ʚʩʝ ʫʢʘʟʘʥʥʳʝ ʦʧʝʨʘʮʠʠ 

ʚʳʧʦʣʥʷʶʪʩʷ ʙʝʟ ʧʨʦʙʣʝʤ). 

ɽʩʣʠ ʜʦʧʫʩʪʠʪʴ ʥʘʣʠʯʠʝ ʥʝʩʢʦʣʴʢʠʭ ʢʣʶʯʝʡ, ʪʦ ʦʧʨʝʜʝʣʝʥʠʝ 6 ʧʨʠʤʝʪ 

ʩʣʝʜʫʶʱʠʡ ʚʠʜ: 

ʆʧʨʝʜʝʣʝʥʠʝ 7. ʆʪʥʦʰʝʥʠʝ R ʥʘʭʦʜʠʪʩʷ ʚʦ ʚʪʦʨʦʡ ʥʦʨʤʘʣʴʥʦʡ ʬʦʨʤʝ 

(2NF) ʚ ʪʦʤ ʠ ʪʦʣʴʢʦ ʚ ʪʦʤ ʩʣʫʯʘʝ, ʢʦʛʜʘ ʦʥʦ ʥʘʭʦʜʠʪʩʷ ʚ 1NF, ʠ ʢʘʞʜʳʡ 

ʥʝʢʣʶʯʝʚʦʡ ʘʪʨʠʙʫʪ ʧʦʣʥʦʩʪʴʶ ʟʘʚʠʩʠʪ ʦʪ ʢʘʞʜʦʛʦ ʢʣʶʯʘ R. 

ɿʜʝʩʴ ʠ ʜʘʣʝʝ ʤʳ ʥʝ ʙʫʜʝʤ ʧʨʠʚʦʜʠʪʴ ʧʨʠʤʝʨʳ ʜʣʷ ʦʪʥʦʰʝʥʠʡ ʩ 

ʥʝʩʢʦʣʴʢʠʤʠ ʢʣʶʯʘʤʠ. ʆʥʠ ʩʣʠʰʢʦʤ ʛʨʦʤʦʟʜʢʠ ʠ ʦʪʥʦʩʷʪʩʷ ʢ ʩʠʪʫʘʮʠʷʤ, 

ʨʝʜʢʦ ʚʩʪʨʝʯʘʶʱʠʤʩʷ ʥʘ ʧʨʘʢʪʠʢʝ. 

 

5.7.3 ʊʨʝʪʴʷ ʥʦʨʤʘʣʴʥʘʷ ʬʦʨʤʘ 

ʈʘʩʩʤʦʪʨʠʤ ʝʱʝ ʨʘʟ ʦʪʥʦʰʝʥʠʝ ʉʆʊʈʋɼʅʀʂʀ-ʆʊɼɽʃʓ, ʥʘʭʦʜʷʱʝʝʩʷ 

ʚ 2NF. ɿʘʤʝʪʠʤ, ʯʪʦ ʬʫʥʢʮʠʦʥʘʣʴʥʘʷ ʟʘʚʠʩʠʤʦʩʪʴ ʉʆʊʈ_ʅʆʄɽʈ -

> ʉʆʊʈ_ɿɸʈʇ ʷʚʣʷʝʪʩʷ ʪʨʘʥʟʠʪʠʚʥʦʡ; ʦʥʘ ʷʚʣʷʝʪʩʷ ʩʣʝʜʩʪʚʠʝʤ 

ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʟʘʚʠʩʠʤʦʩʪʝʡ ʉʆʊʈ_ʅʆʄɽʈ -> ʆʊɼ_ʅʆʄɽʈ ʠ 

ʆʊɼ_ʅʆʄɽʈ ->ʉʆʊʈ_ɿɸʈʇ. ɼʨʫʛʠʤʠ ʩʣʦʚʘʤʠ, ʟʘʨʘʙʦʪʥʘʷ ʧʣʘʪʘ 

ʩʦʪʨʫʜʥʠʢʘ ʥʘ ʩʘʤʦʤ ʜʝʣʝ ʷʚʣʷʝʪʩʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʡ ʥʝ ʩʦʪʨʫʜʥʠʢʘ, ʘ ʦʪʜʝʣʘ, 

ʚ ʢʦʪʦʨʦʤ ʦʥ ʨʘʙʦʪʘʝʪ (ʵʪʦ ʥʝ ʦʯʝʥʴ ʝʩʪʝʩʪʚʝʥʥʦʝ ʧʨʝʜʧʦʣʦʞʝʥʠʝ, ʥʦ 

ʜʦʩʪʘʪʦʯʥʦʝ ʜʣʷ ʧʨʠʤʝʨʘ). 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʤʳ ʥʝ ʩʤʦʞʝʤ ʟʘʥʝʩʪʠ ʚ ʙʘʟʫ ʜʘʥʥʳʭ ʠʥʬʦʨʤʘʮʠʶ, 

ʭʘʨʘʢʪʝʨʠʟʫʶʱʫʶ ʟʘʨʘʙʦʪʥʫʶ ʧʣʘʪʫ ʦʪʜʝʣʘ, ʜʦ ʪʝʭ ʧʦʨ, ʧʦʢʘ ʚ ʵʪʦʤ ʦʪʜʝʣʝ 

ʥʝ ʧʦʷʚʠʪʩʷ ʭʦʪʷ ʙʳ ʦʜʠʥ ʩʦʪʨʫʜʥʠʢ (ʧʝʨʚʠʯʥʳʡ ʢʣʶʯ ʥʝ ʤʦʞʝʪ ʩʦʜʝʨʞʘʪʴ 

ʥʝʦʧʨʝʜʝʣʝʥʥʦʝ ʟʥʘʯʝʥʠʝ). ʇʨʠ ʫʜʘʣʝʥʠʠ ʢʦʨʪʝʞʘ, ʦʧʠʩʳʚʘʶʱʝʛʦ 

ʧʦʩʣʝʜʥʝʛʦ ʩʦʪʨʫʜʥʠʢʘ ʜʘʥʥʦʛʦ ʦʪʜʝʣʘ, ʤʳ ʣʠʰʠʤʩʷ ʠʥʬʦʨʤʘʮʠʠ ʦ 
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ʟʘʨʘʙʦʪʥʦʡ ʧʣʘʪʝ ʦʪʜʝʣʘ. ʏʪʦʙʳ ʩʦʛʣʘʩʦʚʘʥʥʳʤ ʦʙʨʘʟʦʤ ʠʟʤʝʥʠʪʴ 

ʟʘʨʘʙʦʪʥʫʶ ʧʣʘʪʫ ʦʪʜʝʣʘ, ʤʳ ʙʫʜʝʤ ʚʳʥʫʞʜʝʥʳ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʥʘʡʪʠ ʚʩʝ 

ʢʦʨʪʝʞʠ, ʦʧʠʩʳʚʘʶʱʠʝ ʩʦʪʨʫʜʥʠʢʦʚ ʵʪʦʛʦ ʦʪʜʝʣʘ. ʊ.ʝ. ʚ ʦʪʥʦʰʝʥʠʠ 

ʉʆʊʈʋɼʀʂʀ-ʆʊɼɽʃʓ ʧʦ-ʧʨʝʞʥʝʤʫ ʩʫʱʝʩʪʚʫʶʪ ʘʥʦʤʘʣʠʠ. ʀʭ ʤʦʞʥʦ 

ʫʩʪʨʘʥʠʪʴ ʧʫʪʝʤ ʜʘʣʴʥʝʡʰʝʡ ʥʦʨʤʘʣʠʟʘʮʠʠ. 

ʆʧʨʝʜʝʣʝʥʠʝ 7. ʊʨʝʪʴʷ ʥʦʨʤʘʣʴʥʘʷ ʬʦʨʤʘ. (ʉʥʦʚʘ ʦʧʨʝʜʝʣʝʥʠʝ ʜʘʝʪʩʷ ʚ 

ʧʨʝʜʧʦʣʦʞʝʥʠʠ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʝʜʠʥʩʪʚʝʥʥʦʛʦ ʢʣʶʯʘ.) 

ʆʪʥʦʰʝʥʠʝ R ʥʘʭʦʜʠʪʩʷ ʚ ʪʨʝʪʴʝʡ ʥʦʨʤʘʣʴʥʦʡ ʬʦʨʤʝ (3NF) ʚ ʪʦʤ ʠ 

ʪʦʣɹʢʦ ʚ ʪʦʤ ʩʣʫʯʘʝ, ʝʩʣʠ ʥʘʭʦʜʠʪʩʷ ʚ 2NF ʠ ʢʘʞʜʳʡ ʥʝʢʣʶʯʝʚʦʡ ʘʪʨʠʙʫʪ 

ʥʝʪʨʘʥʟʠʪʠʚʥʦ ʟʘʚʠʩʠʪ ʦʪ ʧʝʨʚʠʯʥʦʛʦ ʢʣʶʯʘ. 

ʄʦʞʥʦ ʧʨʦʠʟʚʝʩʪʠ ʜʝʢʦʤʧʦʟʠʮʠʶ ʦʪʥʦʰʝʥʠʷ ʉʆʊʈʋɼʅʀʂʀ-ʆʊɼɽʃʓ 

ʚ ʜʚʘ ʦʪʥʦʰʝʥʠʷ ʉʆʊʈʋɼʅʀʂʀ ʠ ʆʊɼɽʃʓ: 

ʉʆʊʈʋɼʅʀʂʀ (ʉʆʊʈ_ʅʆʄɽʈ, ʆʊɼ_ʅʆʄɽʈ) 

ʇʝʨʚʠʯʥʳʡ ʢʣʶʯ: 

ʉʆʊʈ_ʅʆʄɽʈ 

ʌʫʥʢʮʠʦʥʘʣʴʥʳʝ ʟʘʚʠʩʠʤʦʩʪʠ: 

ʉʆʊʈ_ʅʆʄɽʈ -> ʆʊɼ_ʅʆʄɽʈ 

ʆʊɼɽʃʓ (ʆʊɼ_ʅʆʄɽʈ, ʉʆʊʈ_ɿɸʈʇ) 

ʇʝʨʚʠʯʥʳʡ ʢʣʶʯ: 

ʆʊɼ_ʅʆʄɽʈ 

ʌʫʥʢʮʠʦʥʘʣʴʥʳʝ ʟʘʚʠʩʠʤʦʩʪʠ: 

ʆʊɼ_ʅʆʄɽʈ -> ʉʆʊʈ_ɿɸʈʇ 

ʂʘʞʜʦʝ ʠʟ ʵʪʠʭ ʜʚʫʭ ʦʪʥʦʰʝʥʠʡ ʥʘʭʦʜʠʪʩʷ ʚ 3NF ʠ ʩʚʦʙʦʜʥʦ ʦʪ 

ʦʪʤʝʯʝʥʥʳʭ ʘʥʦʤʘʣʠʡ. 

ɽʩʣʠ ʦʪʢʘʟʘʪʴʩʷ ʦʪ ʪʦʛʦ ʦʛʨʘʥʠʯʝʥʠʷ, ʯʪʦ ʦʪʥʦʰʝʥʠʝ ʦʙʣʘʜʘʝʪ 

ʝʜʠʥʩʪʚʝʥʥʳʤ ʢʣʶʯʦʤ, ʪʦ ʦʧʨʝʜʝʣʝʥʠʝ 3NF ʧʨʠʤʝʪ ʩʣʝʜʫʶʱʫʶ ʬʦʨʤʫ: 

ʆʧʨʝʜʝʣʝʥʠʝ 7. ʆʪʥʦʰʝʥʠʝ R ʥʘʭʦʜʠʪʩʷ ʚ ʪʨʝʪʴʝʡ ʥʦʨʤʘʣʴʥʦʡ ʬʦʨʤʝ 

(3NF) ʚ ʪʦʤ ʠ ʪʦʣʴʢʦ ʚ ʪʦʤ ʩʣʫʯʘʝ, ʝʩʣʠ ʥʘʭʦʜʠʪʩʷ ʚ 2NF, ʠ ʢʘʞʜʳʡ 

ʥʝʢʣʶʯʝʚʦʡ ʘʪʨʠʙʫʪ ʥʝ ʷʚʣʷʝʪʩʷ ʪʨʘʥʟʠʪʠʚʥʦ ʟʘʚʠʩʠʤʳʤ ʦʪ ʢʘʢʦʛʦ-ʣʠʙʦ 

ʢʣʶʯʘ R. 

ʅʘ ʧʨʘʢʪʠʢʝ ʪʨʝʪʴʷ ʥʦʨʤʘʣʴʥʘʷ ʬʦʨʤʘ ʩʭʝʤ ʦʪʥʦʰʝʥʠʡ ʜʦʩʪʘʪʦʯʥʘ ʚ 

ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ, ʠ ʧʨʠʚʝʜʝʥʠʝʤ ʢ ʪʨʝʪʴʝʡ ʥʦʨʤʘʣʴʥʦʡ ʬʦʨʤʝ ʧʨʦʮʝʩʩ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʨʝʣʷʮʠʦʥʥʦʡ ʙʘʟʳ ʜʘʥʥʳʭ ʦʙʳʯʥʦ ʟʘʢʘʥʯʠʚʘʝʪʩʷ. ʆʜʥʘʢʦ 

ʠʥʦʛʜʘ ʧʦʣʝʟʥʦ ʧʨʦʜʦʣʞʠʪʴ ʧʨʦʮʝʩʩ ʥʦʨʤʘʣʠʟʘʮʠʠ. 

 

5.8 ʊʝʭʥʦʣʦʛʠʠ ʨʘʙʦʪʳ ʩ ʙʘʟʦʡ ʜʘʥʥʳʭ 

ʊʝʭʥʦʣʦʛʠʷ ʨʘʙʦʪʳ ʩ ʙʘʟʘʤʠ ʜʘʥʥʳʭ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʥʝʩʢʦʣʴʢʦ ʵʪʘʧʦʚ: 

- ʧʦʩʪʨʦʝʥʠʝ ʠʥʬʦʣʦʛʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʙʘʟʳ; 

- ʩʦʟʜʘʥʠʝ ʩʪʨʫʢʪʫʨʳ ʪʘʙʣʠʮ ʙʘʟʳ ʜʘʥʥʳʭ; 

- ʦʙʨʘʙʦʪʢʫ ʜʘʥʥʳʭ, ʩʦʜʝʨʞʘʱʠʭʩʷ ʚ ʪʘʙʣʠʮʘʭ; 

- ʚʳʚʦʜ ʠʥʬʦʨʤʘʮʠʠ ʠʟ ʙʘʟʳ ʜʘʥʥʳʭ. 
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ɼʣʷ ʧʦʩʪʨʦʝʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʣʦʛʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʥʝʦʙʭʦʜʠʤʦ 

ʚʳʜʝʣʠʪʴ ʠʩʪʦʯʥʠʢʠ ʜʘʥʥʳʭ, ʦʧʨʝʜʝʣʠʪʴ, ʧʦʩʨʝʜʩʪʚʦʤ ʢʘʢʠʭ ʧʘʨʘʤʝʪʨʦʚ 

ʙʫʜʫʪ ʦʧʠʩʳʚʘʪʴʩʷ ʦʙʲʝʢʪʳ ʙʘʟʳ ʜʘʥʥʳʭ, ʫʪʦʯʥʠʪʴ ʨʝʰʘʝʤʳʝ ʩ ʧʦʤʦʱʴʶ 

ʙʘʟʳ ʟʘʜʘʯʠ ʠ ʧʨʦʜʫʤʘʪʴ ʧʨʦʙʣʝʤʳ, ʢʦʪʦʨʳʝ ʩʣʝʜʫʝʪ ʨʝʰʘʪʴ ʚ ʙʫʜʫʱʝʤ. 

ʅʘʧʨʠʤʝʨ, ʧʨʝʜʧʦʣʦʞʠʤ, ʯʪʦ ʪʫʨʠʩʪʠʯʝʩʢʦʝ ʘʛʝʥʪʩʪʚʦ ʩʦʟʜʘʸʪ 

ʠʥʬʦʨʤʘʮʠʦʥʥʫʶ ʩʠʩʪʝʤʫ, ʘʚʪʦʤʘʪʠʟʠʨʫʶʱʫʶ ʧʨʦʮʝʩʩʳ ʫʯʸʪʘ ʜʦʛʦʚʦʨʦʚ ʩ 

ʢʣʠʝʥʪʘʤʠ ʠ ʢʦʥʪʨʦʣʷ ʠʩʧʦʣʥʝʥʠʷ ʟʘʢʘʟʦʚ ʥʘ ʧʫʪʝʰʝʩʪʚʠʷ. 

ɺ ʙʘʟʫ ʜʘʥʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ( ʀʉ), ʚʝʨʦʷʪʥʦ, ʙʫʜʝʪ 

ʧʦʩʪʫʧʘʪʴ ʩʣʝʜʫʶʱʘʷ ʠʥʬʦʨʤʘʮʠʷ: ʥʘʟʚʘʥʠʝ ʢʦʤʧʘʥʠʠ-ʢʣʠʝʥʪʘ, ʜʘʥʥʳʝ ʦ 

ʢʦʥʪʘʢʪʥʦʤ ʣʠʮʝ, ʦʧʠʩʘʥʠʝ ʧʨʝʜʤʝʪʘ ʜʦʛʦʚʦʨʘ (ʩʪʨʘʥʘ, ʯʠʩʣʦ ʪʫʨʠʩʪʦʚ, ʪʫʨ), 

ʜʘʪʘ ʥʘʯʘʣʘ ʠʩʧʦʣʥʝʥʠʷ ʜʦʛʦʚʦʨʘ, ʜʘʪʘ ʦʢʦʥʯʘʥʠʷ ʠʩʧʦʣʥʝʥʠʷ ʜʦʛʦʚʦʨʘ, ʜʘʪʘ 

ʦʧʣʘʪʳ. ɺ ʨʝʘʣʠʟʘʮʠʠ ʜʦʛʦʚʦʨʘ ʧʨʠʥʠʤʘʝʪ ʫʯʘʩʪʠʝ ʩʦʪʨʫʜʥʠʢ 

ʪʫʨʠʩʪʠʯʝʩʢʦʛʦ ʘʛʝʥʪʩʪʚʘ. 

ɺ ʬʫʥʢʮʠʠ ʀʉ ʚʭʦʜʠʪ, ʥʘʧʨʠʤʝʨ, ʧʦʣʫʯʝʥʠʝ ʩʣʝʜʫʶʱʝʡ ʠʥʬʦʨʤʘʮʠʠ: 

ʆ ʢʣʠʝʥʪʘʭ: 

- ʜʘʥʥʳʝ ʦ ʢʣʠʝʥʪʘʭ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʢʦʥʪʘʢʪʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ; 

- ʠʥʬʦʨʤʘʮʠʷ ʦ ʧʦʩʪʦʷʥʥʳʭ ʢʣʠʝʥʪʘʭ; 

- ʠʥʬʦʨʤʘʮʠʷ ʦ ʢʣʠʝʥʪʘʭ, ʜʘʶʱʠʭ ʥʘʠʙʦʣʴʰʠʡ ʜʦʭʦʜ. 

ʆ ʜʦʛʦʚʦʨʘʭ: 

- ʧʣʘʪʝʞʠ ʧʦ ʜʦʛʦʚʦʨʫ; 

- ʠʥʬʦʨʤʘʮʠʷ ʦ ʪʫʨʘʭ, ʧʦʣʴʟʫʶʱʠʭʩʷ ʥʘʠʙʦʣʴʰʠʤ ʩʧʨʦʩʦʤ; 

- ʦ ʪʫʨʘʭ, ʧʨʠʥʦʩʷʱʠʭ ʥʘʠʙʦʣʴʰʠʡ ʜʦʭʦʜ. 

ʆʙ ʠʩʧʦʣʥʝʥʠʠ: 

- ʠʥʬʦʨʤʘʮʠʷ ʦʙ ʦʙʲʸʤʝ ʨʘʙʦʪ, ʚʳʧʦʣʥʝʥʥʳʭ ʢʘʞʜʳʤ ʠʟ ʩʦʪʨʫʜʥʠʢʦʚ; 

- ʩʚʝʜʝʥʠʷ ʦ ʜʦʛʦʚʦʨʘʭ, ʩʨʦʢ ʜʝʡʩʪʚʠʷ ʢʦʪʦʨʳʭ ʟʘʢʘʥʯʠʚʘʝʪʩʷ ʚ 

ʙʣʠʞʘʡʰʝʝ ʚʨʝʤʷ (ʚ ʪʝʢʫʱʝʤ ʤʝʩʷʮʝ). 

ɹʠʟʥʝʩ-ʘʥʘʣʠʟ: 

- ʩʧʠʩʦʢ ʚʩʝʭ ʪʫʨʦʚ, ʩʛʨʫʧʧʠʨʦʚʘʥʥʳʡ ʧʦ ʩʪʨʘʥʘʤ (ʨʝʛʠʦʥʘʤ, ʩʝʟʦʥʘʤ); 

- ʠʥʬʦʨʤʘʮʠʷ ʦʙ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʪʫʨʘʭ; 

- ʠʥʬʦʨʤʘʮʠʷ ʦ ʛʨʫʧʧʦʚʳʭ ʪʫʨʘʭ; 

- ʠʥʬʦʨʤʘʮʠʷ ʦ ʢʦʣʠʯʝʩʪʚʝ ʪʫʨʦʚ ʚ ʢʘʞʜʳʡ ʨʝʛʠʦʥ; 

- ʬʠʥʘʥʩʦʚʳʡ ʦʪʯʸʪ ʠ ʜʨ. 

ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʚ, ʢʘʢʦʛʦ ʨʦʜʘ ʜʘʥʥʳʝ ʙʫʜʫʪ ʧʦʩʪʫʧʘʪʴ ʠ ʟʘʜʘʯʠ, 

ʢʦʪʦʨʳʝ ʩʣʝʜʫʝʪ ʨʝʰʘʪʴ, ʥʝʦʙʭʦʜʠʤʦ ʜʘʥʥʳʝ ʨʘʟʜʝʣʠʪʴ ʥʘ ʛʨʫʧʧʳ, ʢʦʪʦʨʳʝ 

ʚʧʦʩʣʝʜʩʪʚʠʠ ʩʪʘʥʫʪ ʪʘʙʣʠʮʘʤʠ ɹɼ. 

ʄʦʞʥʦ ʚʳʜʝʣʠʪʴ ʪʘʢʠʝ ʛʨʫʧʧʳ: 

- ʢʣʠʝʥʪʳ; 

- ʜʦʛʦʚʦʨʳ; 

- ʩʪʨʘʥʳ; 

- ʩʦʪʨʫʜʥʠʢʠ. 

ʉʦʟʜʘʥʠʝ ʩʪʨʫʢʪʫʨʳ ʪʘʙʣʠʮ ʙʘʟʳ ʜʘʥʥʳʭ ʧʨʝʜʧʦʣʘʛʘʝʪ ʦʧʨʝʜʝʣʝʥʠʝ 

ʛʨʫʧʧ ʠ ʪʠʧʦʚ ʜʘʥʥʳʭ, ʢʦʪʦʨʳʝ ʙʫʜʫʪ ʭʨʘʥʠʪʴʩʷ ʚ ʪʘʙʣʠʮʘʭ, ʟʘʜʘʥʠʝ ʨʘʟʤʝʨʘ 

ʧʦʣʝʡ ʚ ʢʘʞʜʦʡ ʪʘʙʣʠʮʝ ʠ ʦʧʨʝʜʝʣʝʥʠʝ ʦʙʱʠʭ ʵʣʝʤʝʥʪʦʚ ʪʘʙʣʠʮ-ʢʣʶʯʝʡ. 
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 ɺʚʦʜ ʠ ʨʝʜʘʢʪʠʨʦʚʘʥʠʝ ʜʘʥʥʳʭ ʤʦʛʫʪ ʧʨʦʠʟʚʦʜʠʪʴʩʷ ʜʚʫʤʷ 

ʩʧʦʩʦʙʘʤʠ: ʩ ʧʦʤʦʱʴʶ ʩʧʝʮʠʘʣʴʥʳʭ ʬʦʨʤ ʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚ ʪʘʙʣʠʮʝ ʙʝʟ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʬʦʨʤ. ʆʙʨʘʙʦʪʢʘ ʠʥʬʦʨʤʘʮʠʠ ʚ ʙʘʟʝ ʜʘʥʥʳʭ ʧʨʦʠʟʚʦʜʠʪʩʷ 

ʧʫʪʝʤ ʚʳʧʦʣʥʝʥʠʷ ʟʘʧʨʦʩʦʚ ʠʣʠ ʚ ʧʨʦʮʝʩʩʝ ʚʳʧʦʣʥʝʥʠʷ ʩʧʝʮʠʘʣʴʥʦ 

ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʧʨʦʛʨʘʤʤʳ. 

ɿʘʧʨʦʩ ð ʵʪʦ ʢʦʤʘʥʜʘ, ʘʜʨʝʩʦʚʘʥʥʘʷ ʢ ʉʋɹɼ, ʚ ʢʦʪʦʨʦʡ ʩʦʜʝʨʞʠʪʩʷ 

ʪʨʝʙʦʚʘʥʠʝ ʧʨʝʜʩʪʘʚʠʪʴ ʦʧʨʝʜʝʣʝʥʥʫʶ, ʩʬʦʨʤʫʣʠʨʦʚʘʥʥʫʶ ʚ ʟʘʧʨʦʩʝ 

ʠʥʬʦʨʤʘʮʠʶ. ɿʘʧʨʦʩʳ ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʧʦʠʩʢʘ ʠ ʧʦʣʫʯʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ 

ʠʟ ɹɼ ʧʦ ʨʘʟʣʠʯʥʳʤ ʢʨʠʪʝʨʠʷʤ. ʇʨʠ ʨʘʙʦʪʝ ʩ ʟʘʧʨʦʩʘʤʠ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʜʚʘ 

ʵʪʘʧʘ: ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ (ʬʦʨʤʠʨʦʚʘʥʠʝ) ʟʘʧʨʦʩʘ ʠ ʚʳʧʦʣʥʝʥʠʝ. ɿʘʧʨʦʩʳ 

ʙʳʚʘʶʪ ʨʘʟʥʳʭ ʪʠʧʦʚ: ʥʘ ʚʳʙʦʨʢʫ, ʥʘ ʫʜʘʣʝʥʠʝ, ʧʝʨʝʢʨʸʩʪʥʳʡ, ʠʪʦʛʦʚʳʡ, 

ʧʘʨʘʤʝʪʨʠʯʝʩʢʠʡ ʠ ʜʨ. 

ʇʨʠ ʚʳʧʦʣʥʝʥʠʠ ʟʘʧʨʦʩʘ ʚʳʙʠʨʘʝʪʩʷ ʠʥʬʦʨʤʘʮʠʷ ʠʟ ʚʩʝʭ ʪʘʙʣʠʮ ɹɼ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʢʨʠʪʝʨʠʷʤʠ ʟʘʧʨʦʩʘ. ʈʝʟʫʣʴʪʘʪʦʤ ʚʳʧʦʣʥʝʥʠʷ ʟʘʧʨʦʩʘ 

ʷʚʣʷʝʪʩʷ ʪʘʙʣʠʮʘ ʩ ʟʘʢʘʟʘʥʥʳʤ ʥʘʙʦʨʦʤ ʜʘʥʥʳʭ (ʜʠʥʘʤʠʯʝʩʢʠʡ ʥʘʙʦʨ). ʇʨʠ 

ʵʪʦʤ ʟʘʧʠʩʠ ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʥʘʙʦʨʘ ʤʦʛʫʪ ʚʢʣʶʯʘʪʴ ʧʦʣʷ ʠʟ ʦʜʥʦʡ ʠʣʠ 

ʥʝʩʢʦʣʴʢʠʭ ʪʘʙʣʠʮ. ʅʘ ʦʩʥʦʚʝ ʩʬʦʨʤʠʨʦʚʘʥʥʦʛʦ ʟʘʧʨʦʩʘ ʧʨʦʠʟʚʦʜʠʪʩʷ ʚʳʚʦʜ 

ʠʥʬʦʨʤʘʮʠʠ ʠʟ ʙʘʟʳ ʜʘʥʥʳʭ. ɼʣʷ ʢʦʥʝʯʥʦʛʦ ʧʦʣʴʟʦʚʘʪʝʣʷ ʜʘʥʥʳʝ, ʭʨʘʥʠʤʳʝ 

ʚ ʪʘʙʣʠʮʘʭ ʠ ʟʘʧʨʦʩʘʭ, ʦʬʦʨʤʣʷʶʪʩʷ ʚ ʚʠʜʝ ʦʪʯʸʪʘ. ʆʪʯʸʪ ʧʦʟʚʦʣʷʝʪ 

ʧʨʝʜʩʪʘʚʣʷʪʴ ʠʥʬʦʨʤʘʮʠʶ ʥʘ ʧʝʯʘʪʴ ʚ ʫʜʦʙʥʦʤ ʬʦʨʤʘʪʝ. ɽʛʦ ʤʦʞʥʦ 

ʜʦʧʦʣʥʠʪʴ ʨʠʩʫʥʢʘʤʠ ʠ ʛʨʘʬʠʢʘʤʠ, ʢʦʪʦʨʳʝ ʩʜʝʣʘʶʪ ʜʘʥʥʳʝ ʦʪʯʸʪʘ ʙʦʣʝʝ 

ʥʘʛʣʷʜʥʳʤʠ ʠ ʧʨʠʚʣʝʢʘʪʝʣʴʥʳʤʠ. 

 

5.9 ʆʩʥʦʚʳ ʷʟʳʢʘ SQL 

SQL (Structured Query Language) ð ʉʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʡ ʗʟʳʢ ɿʘʧʨʦʩʦʚ -

 ʩʪʘʥʜʘʨʪʥʳʡ ʷʟʳʢ ʟʘʧʨʦʩʦʚ ʧʦ ʨʘʙʦʪʝ ʩ ʨʝʣʷʮʠʦʥʥʳʤʠ ɹɼ. 

ʗʟʳʢ SQLʧʦʷʚʠʣʩʷ ʧʦʩʣʝ ʨʝʣʷʮʠʦʥʥʦʡ ʘʣʛʝʙʨʳ, ʠ ʝʛʦ ʧʨʦʪʦʪʠʧ ʙʳʣ 

ʨʘʟʨʘʙʦʪʘʥ ʚ ʢʦʥʮʝ 70-ʭ ʛʦʜʦʚ ʚ ʢʦʤʧʘʥʠʠ IBM Research. ʆʥ ʙʳʣ ʨʝʘʣʠʟʦʚʘʥ 

ʚ ʧʝʨʚʦʤ ʧʨʦʪʦʪʠʧʝ ʨʝʣʷʮʠʦʥʥʦʡ ʉʋɹɼ ʬʠʨʤʳ IBM System R. ɺ ʜʘʣʴʥʝʡʰʝʤ 

ʵʪʦʪ ʷʟʳʢ ʧʨʠʤʝʥʷʣʩʷ ʚʦ ʤʥʦʛʠʭ ʢʦʤʤʝʨʯʝʩʢʠʭ ʉʋɹɼ ʠ ʚ ʩʠʣʫ ʩʚʦʝʛʦ 

ʰʠʨʦʢʦʛʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʧʦʩʪʝʧʝʥʥʦ ʩʪʘʣ ʩʪʘʥʜʘʨʪʦʤ "ʜʝ-ʬʘʢʪʦ" ʜʣʷ 

ʷʟʳʢʦʚ ʤʘʥʠʧʫʣʠʨʦʚʘʥʠʷ ʜʘʥʥʳʤʠ ʚ ʨʝʣʷʮʠʦʥʥʳʭ ʉʋɹɼ. 

ʇʝʨʚʳʡ ʤʝʞʜʫʥʘʨʦʜʥʳʡ ʩʪʘʥʜʘʨʪ ʷʟʳʢʘ SQL ʙʳʣ ʧʨʠʥʷʪ ʚ 1989 ʛ. 

(ʜʘʣʝʝ ʤʳ ʙʫʜʝʤ ʥʘʟʳʚʘʪʴ ʝʛʦ SQL/89 ʠʣʠ SQL1). ʀʥʦʛʜʘ ʩʪʘʥʜʘʨʪ SQL1 

ʪʘʢʞʝ ʥʘʟʳʚʘʶʪ ʩʪʘʥʜʘʨʪʦʤ ANSI/ISO, ʠ ʧʦʜʘʚʣʷʶʱʝʝ ʙʦʣʴʰʠʥʩʪʚʦ 

ʜʦʩʪʫʧʥʳʭ ʥʘ ʨʳʥʢʝ ʉʋɹɼ ʧʦʜʜʝʨʞʠʚʘʶʪ ʵʪʦʪ ʩʪʘʥʜʘʨʪ ʧʦʣʥʦʩʪʴʶ. ʆʜʥʘʢʦ 

ʨʘʟʚʠʪʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʩʚʷʟʘʥʥʳʭ ʩ ʙʘʟʘʤʠ ʜʘʥʥʳʭ, ʠ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʨʝʘʣʠʟʘʮʠʠ ʧʝʨʝʥʦʩʠʤʳʭ ʧʨʠʣʦʞʝʥʠʡ ʧʦʪʨʝʙʦʚʘʣʠ ʚ ʩʢʦʨʦʤ 

ʚʨʝʤʝʥʠ ʜʦʨʘʙʦʪʢʠ ʠ ʨʘʩʰʠʨʝʥʠʷ ʧʝʨʚʦʛʦ ʩʪʘʥʜʘʨʪʘ SQL. 

ɺ ʢʦʥʮʝ 1992 ʛ. ʙʳʣ ʧʨʠʥʷʪ ʥʦʚʳʡ ʤʝʞʜʫʥʘʨʦʜʥʳʡ ʩʪʘʥʜʘʨʪ ʷʟʳʢʘ SQL, 

ʢʦʪʦʨʳʡ ʚ ʜʘʣʴʥʝʡʰʠʤ ʙʫʜʝʤ ʥʘʟʳʚʘʪʴ SQL/92 ʠʣʠ SQL2. ʀ ʦʥ ʥʝ ʣʠʰʝʥ 

ʥʝʜʦʩʪʘʪʢʦʚ, ʥʦ ʚ ʪʦ ʞʝ ʚʨʝʤʷ ʷʚʣʷʝʪʩʷ ʩʫʱʝʩʪʚʝʥʥʦ ʙʦʣʝʝ ʪʦʯʥʳʤ ʠ ʧʦʣʥʳʤ, 
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ʯʝʤ SQL/89. ɺ ʥʘʩʪʦʷʱʠʡ ʤʦʤʝʥʪ ʙʦʣʴʰʠʥʩʪʚʦ 

ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʉʋɹɼ ʚʥʝʩʣʠ ʠʟʤʝʥʝʥʠʷ ʚ ʩʚʦʠ ʧʨʦʜʫʢʪʳ ʪʘʢ, ʯʪʦʙʳ ʦʥʠ ʚ 

ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʫʜʦʚʣʝʪʚʦʨʷʣʠ ʩʪʘʥʜʘʨʪʫ SQL2. 

ɺ 1999 ʛʦʜʫ ʧʦʷʚʠʣʩʷ ʥʦʚʳʡ ʩʪʘʥʜʘʨʪ, ʥʘʟʚʘʥʥʳʡ SQL3. ɽʩʣʠ ʦʪʣʠʯʠʷ 

ʤʝʞʜʫ ʩʪʘʥʜʘʨʪʘʤʠ SQL1 ʠ SQL2 ʚʦ ʤʥʦʛʦʤ ʙʳʣʠ ʢʦʣʠʯʝʩʪʚʝʥʥʳʤʠ, ʪʦ 

ʩʪʘʥʜʘʨʪ SQL3 ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʢʘʯʝʩʪʚʝʥʥʳʤ ʩʝʨʴʝʟʥʳʤ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷʤ. 

ɺ SQL3 ʚʚʝʜʝʥʳ ʥʦʚʳʝ ʪʠʧʳ ʜʘʥʥʳʭ, ʧʨʠ ʵʪʦʤ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ 

ʟʘʜʘʥʠʷ ʩʣʦʞʥʳʭ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʭ ʪʠʧʦʚ ʜʘʥʥʳʭ, ʢʦʪʦʨʳʝ ʚ ʙʦʣʴʰʝʡ 

ʩʪʝʧʝʥʠ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʦʙʲʝʢʪʥʦʡ ʦʨʠʝʥʪʘʮʠʠ. ʅʘʢʦʥʝʮ, ʜʦʙʘʚʣʝʥ ʨʘʟʜʝʣ, 

ʢʦʪʦʨʳʡ ʚʚʦʜʠʪ ʩʪʘʥʜʘʨʪʳ ʥʘ ʩʦʙʳʪʠʷ ʠ ʪʨʠʛʛʝʨʳ, ʢʦʪʦʨʳʝ ʨʘʥʝʝ ʥʝ 

ʟʘʪʨʘʛʠʚʘʣʠʩʴ ʚ ʩʪʘʥʜʘʨʪʘʭ, ʭʦʪʷ ʜʘʚʥʦ ʫʞʝ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʚ 

ʢʦʤʤʝʨʯʝʩʢʠʭ ʉʋɹɼ. ɺ ʩʪʘʥʜʘʨʪʝ ʦʧʨʝʜʝʣʝʥʳ ʚʦʟʤʦʞʥʦʩʪʠ ʯʝʪʢʦʡ 

ʩʧʝʮʠʬʠʢʘʮʠʠ ʪʨʠʛʛʝʨʦʚ ʢʘʢ ʩʦʚʦʢʫʧʥʦʩʪʠ ʩʦʙʳʪʠʷ ʠ ʜʝʡʩʪʚʠʷ. ɺ ʢʘʯʝʩʪʚʝ 

ʜʝʡʩʪʚʠʷ ʤʦʛʫʪ ʚʳʩʪʫʧʘʪʴ ʥʝ ʪʦʣʴʢʦ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʦʧʝʨʘʪʦʨʦʚ SQL, ʥʦ 

ʠ ʦʧʝʨʘʪʦʨʳ ʫʧʨʘʚʣʝʥʠʷ ʭʦʜʦʤ ʚʳʧʦʣʥʝʥʠʷ ʧʨʦʛʨʘʤʤʳ. ɺ ʨʘʤʢʘʭ 

ʫʧʨʘʚʣʝʥʠʷ ʪʨʘʥʟʘʢʮʠʷʤʠ ʧʨʦʠʟʦʰʝʣ ʚʦʟʚʨʘʪ ʢ ʩʪʘʨʦʡ ʤʦʜʝʣʠ ʪʨʘʥʟʘʢʮʠʡ, 

ʜʦʧʫʩʢʘʶʱʝʡ ʪʦʯʢʠ ʩʦʭʨʘʥʝʥʠʷ( savepoints ), ʠ ʚʦʟʤʦʞʥʦʩʪʴ ʫʢʘʟʘʥʠʷ ʚ 

ʦʧʝʨʘʪʦʨʝ ʦʪʢʘʪʘ ROLLBACK ʪʦʯʝʢ ʚʦʟʚʨʘʪʘ ʧʦʟʚʦʣʠʪ ʦʪʢʘʪʳʚʘʪʴ 

ʪʨʘʥʟʘʢʮʠʶ ʥʝ ʚ ʥʘʯʘʣʦ, ʘ ʚ ʧʨʦʤʝʞʫʪʦʯʥʫʶ ʨʘʥʝʝ ʩʦʭʨʘʥʝʥʥʫʶ ʪʦʯʢʫ. ʊʘʢʦʝ 

ʨʝʰʝʥʠʝ ʧʦʚʳʰʘʝʪ ʛʠʙʢʦʩʪʴ ʨʝʘʣʠʟʘʮʠʠ ʩʣʦʞʥʳʭ ʘʣʛʦʨʠʪʤʦʚ ʦʙʨʘʙʦʪʢʠ 

ʠʥʬʦʨʤʘʮʠʠ. 

ɸ ʟʘʯʝʤ ʚʦʦʙʱʝ ʥʫʞʥʳ ʵʪʠ ʩʪʘʥʜʘʨʪʳ? ɿʘʯʝʤ ʠʭ ʠʟʦʙʨʝʪʘʶʪ ʠ ʧʦʯʝʤʫ 

ʥʘʜʦ ʠʟʫʯʘʪʴ ʠʭ? ʊʝʢʩʪ ʩʪʘʥʜʘʨʪʘ SQL2 ʟʘʥʠʤʘʝʪ 600 ʩʪʘʥʠʮ ʩʫʭʦʛʦ 

ʬʦʨʤʘʣʴʥʦʛʦ ʪʝʢʩʪʘ, ʵʪʦ ʦʯʝʥʴ ʤʥʦʛʦ, ʠ ʢʘʞʝʪʩʷ, ʯʪʦ ʵʪʦ ʧʨʦʩʪʦ ʧʨʦʠʩʢʠ 

ʨʘʟʨʘʙʦʪʯʠʢʦʚ ʩʪʘʥʜʘʨʪʦʚ, ʘ ʥʝ ʪʦ, ʯʪʦ ʥʝʦʙʭʦʜʠʤʦ ʨʷʜʦʚʳʤ ʨʘʟʨʘʙʦʪʯʠʢʘʤ. 

ʆʜʥʘʢʦ ʥʠ ʦʜʠʥ ʩʝʨʴʝʟʥʳʡ ʨʘʟʨʘʙʦʪʯʠʢ, ʨʘʙʦʪʘʶʱʠʡ ʩ ʙʘʟʘʤʠ ʜʘʥʥʳʭ, ʥʝ 

ʜʦʣʞʝʥ ʠʛʥʦʨʠʨʦʚʘʪʴ ʩʪʘʥʜʘʨʪ, ʠ ʜʣʷ ʵʪʦʛʦ ʩʫʱʝʩʪʚʫʶʪ ʚʝʩʴʤʘ ʚʝʩʢʠʝ 

ʧʨʠʯʠʥʳ. ʈʘʟʨʘʙʦʪʢʘ ʣʶʙʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ, ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʡ ʥʘ 

ʪʝʭʥʦʣʦʛʠʶ ʙʘʟ ʜʘʥʥʳʭ (ʘ ʜʨʫʛʠʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʥʘ ʥʘʩʪʦʷʱʠʡ 

ʤʦʤʝʥʪ ʠ ʥʝ ʙʳʚʘʝʪ), ʷʚʣʷʝʪʩʷ ʪʨʫʜʦʝʤʢʠʤ ʧʨʦʮʝʩʩʦʤ, ʟʘʥʠʤʘʶʱʠʤ 

ʥʝʩʢʦʣʴʢʦ ʜʝʩʷʪʢʦʚ ʠ ʜʘʞʝ ʩʦʪʝʥ ʯʝʣʦʚʝʢʦ-ʤʝʩʷʮʝʚ. ʉʣʝʜʫʝʪ ʦʪʜʘʚʘʪʴ ʩʝʙʝ 

ʦʪʯʝʪ, ʯʪʦ ʥʝʣʴʟʷ ʨʘʟʨʘʙʦʪʘʪʴ ʩʢʦʣʴʢʦ-ʥʠʙʫʜʴ ʩʝʨʴʝʟʥʫʶ ʩʠʩʪʝʤʫ ʟʘ 

ʥʝʩʢʦʣʴʢʦ ʜʥʝʡ. ʂʨʦʤʝ ʪʦʛʦ, ʨʘʟʚʠʪʠʝ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʪʝʭʥʠʢʠ, ʩʠʩʪʝʤ 

ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʡ ʠ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʩʪʦʣʴ ʩʪʨʝʤʠʪʝʣʴʥʦ, ʯʪʦ 

ʧʨʦʝʢʪ ʤʦʞʝʪ ʫʩʪʘʨʝʪʴ ʝʱʝ ʜʦ ʤʦʤʝʥʪʘ ʚʥʝʜʨʝʥʠʷ. ʅʦ ʨʘʟʚʠʚʘʝʪʩʷ ʥʝ ʪʦʣʴʢʦ 

ʚʳʯʠʩʣʠʪʝʣʴʥʘʷ ʪʝʭʥʠʢʘ, ʠʟʤʝʥʷʶʪʩʷ ʠ ʨʝʘʣʴʥʳʝ ʦʙʲʝʢʪʳ, ʧʦʚʝʜʝʥʠʝ 

ʢʦʪʦʨʳʭ ʤʦʜʝʣʠʨʫʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʢʘʢ ʩʘʤʦʡ ɹɼ, ʪʘʢ ʠ ʧʨʦʮʝʜʫʨ 

ʦʙʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʠ ʚ ʥʝʡ, ʪʦ ʝʩʪʴ ʢʦʥʢʨʝʪʥʳʭ ʧʨʠʣʦʞʝʥʠʡ, ʢʦʪʦʨʳʝ 

ʩʦʩʪʘʚʣʷʶʪ ʨʝʘʣʴʥʦʝ ʥʘʧʦʣʥʝʥʠʝ ʨʘʟʨʘʙʘʪʳʚʘʝʤʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ 

ʩʠʩʪʝʤʳ. ʀʤʝʥʥʦ ʧʦʵʪʦʤʫ ʧʨʦʝʢʪ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʜʦʣʞʝʥ ʙʳʪʴ 

ʨʘʩʩʯʠʪʘʥ ʥʘ ʨʘʩʰʠʨʷʝʤʦʩʪʴ ʠ ʧʝʨʝʥʦʩʠʤʦʩʪʴ ʥʘ ʜʨʫʛʠʝ ʧʣʘʪʬʦʨʤʳ. 

ɹʦʣʴʰʠʥʩʪʚʦ ʧʦʩʪʘʚʱʠʢʦʚ ʘʧʧʘʨʘʪʫʨʳ ʠ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʩʣʝʜʫʶʪ 

ʩʪʨʘʪʝʛʠʠ ʧʦʜʜʝʨʞʢʠ ʩʪʘʥʜʘʨʪʦʚ, ʚ ʧʨʦʪʠʚʥʦʤ ʩʣʫʯʘʝ ʧʦʣʴʟʦʚʘʪʝʣʠ ʧʨʦʩʪʦ 
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ʥʝ ʙʫʜʫʪ ʠʭ ʧʦʢʫʧʘʪʴ. ʆʜʥʘʢʦ ʢʘʞʜʳʡ ʧʦʩʪʘʚʱʠʢ ʩʪʨʝʤʠʪʩʷ ʫʣʫʯʰʠʪʴ ʩʚʦʡ 

ʧʨʦʜʫʢʪ ʚʚʝʜʝʥʠʝʤ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ, ʥʝ ʚʭʦʜʷʱʠʭ ʚ ʩʪʘʥʜʘʨʪ. 

ɺʳʙʦʨ ʨʘʟʨʘʙʦʪʯʠʢʦʚ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʪʘʢʦʚ: ʦʨʠʝʥʪʠʨʦʚʘʪʴʩʷ ʪʦʣʴʢʦ ʥʘ 

ʵʢʟʦʪʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʜʘʥʥʦʛʦ ʧʨʦʜʫʢʪʘ ʣʠʙʦ ʩʪʘʨʘʪʴʩʷ ʚ ʦʩʥʦʚʥʦʤ 

ʧʨʠʜʝʨʞʠʚʘʪʴʩʷ ʩʪʘʥʜʘʨʪʘ. ɺʦ ʚʪʦʨʦʤ ʩʣʫʯʘʝ ʚʝʩʴ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʡ ʪʨʫʜ, 

ʚʢʣʘʜʳʚʘʝʤʳʡ ʚ ʨʘʟʨʘʙʦʪʢʫ, ʩʪʘʥʦʚʠʪʩʷ ʙʦʣʝʝ ʟʘʱʠʱʝʥʥʳʤ, ʪʘʢ ʢʘʢ ʩʠʩʪʝʤʘ 

ʧʨʠʦʙʨʝʪʘʝʪ ʩʚʦʡʩʪʚʘ ʧʝʨʝʥʦʩʠʤʦʩʪʠ. ʀ ʚ ʩʣʫʯʘʝ ʧʦʷʚʣʝʥʠʷ ʙʦʣʝʝ 

ʧʝʨʩʧʝʢʪʠʚʥʦʡ ʧʣʘʪʬʦʨʤʳ ʧʨʦʝʢʪ, ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʡ ʚ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʥʘ 

ʩʪʘʥʜʘʨʪʳ, ʤʦʞʝʪ ʙʳʪʴ ʣʝʛʯʝ ʧʝʨʝʥʝʩʝʥ ʥʘ ʥʝʝ, ʯʝʤ ʪʦʪ, ʢʦʪʦʨʳʡ ʚ ʦʩʥʦʚʥʦʤ 

ʦʨʠʝʥʪʠʨʦʚʘʣʩʷ ʥʘ ʦʩʦʙʝʥʥʦʩʪʠ ʢʦʥʢʨʝʪʥʦʡ ʧʣʘʪʬʦʨʤʳ. ʂʨʦʤʝ ʪʦʛʦ, 

ʩʪʘʥʜʘʨʪʳ ð ʵʪʦ ʚʝʨʥʳʡ ʦʨʠʝʥʪʠʨ ʜʣʷ ʨʘʟʨʘʙʦʪʯʠʢʦʚ, ʪʘʢ ʢʘʢ ʚʩʝ 

ʧʦʩʪʘʚʱʠʢʠ ʉʋɹɼ ʚ ʩʚʦʠʭ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʨʘʟʨʘʙʦʪʢʘʭ ʦʙʷʟʘʪʝʣʴʥʦ ʩʣʝʜʫʶʪ 

ʩʪʘʥʜʘʨʪʫ, ʠ ʤʦʞʥʦ ʙʳʪʴ ʫʚʝʨʝʥʥʳʤ, ʯʪʦ ʚ ʢʦʥʮʝ ʢʦʥʮʦʚ ʩʪʘʥʜʘʨʪ ʙʫʜʝʪ 

ʨʝʘʣʠʟʦʚʘʥ ʧʨʘʢʪʠʯʝʩʢʠ ʚʦ ʚʩʝʭ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʉʋɹɼ. ʊʘʢ ʧʨʦʠʟʦʰʣʦ ʩʦ 

ʩʪʘʥʜʘʨʪʦʤ SQL1, ʪʘʢ ʧʨʦʠʩʭʦʜʠʪ ʩʦ ʩʪʘʥʜʘʨʪʦʤ SQL2 ʠ ʪʘʢ ʙʫʜʝʪ 

ʧʨʦʠʩʭʦʜʠʪʴ ʩʦ ʩʪʘʥʜʘʨʪʦʤSQL3. 

ɼʣʷ ʧʦʩʪʘʚʱʠʢʦʚ ʉʋɹɼ ʩʪʘʥʜʘʨʪ - ʵʪʦ ʧʫʪʝʚʦʜʥʘʷ ʟʚʝʟʜʘ, ʢʦʪʦʨʘʷ 

ʛʘʨʘʥʪʠʨʫʝʪ ʧʨʘʚʠʣʴʥʦʝ ʥʘʧʨʘʚʣʝʥʠʝ ʨʘʙʦʪ. ɸ ʚʦʪ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 

ʨʝʘʣʠʟʘʮʠʠ ʩʪʘʥʜʘʨʪʘ ð ʵʪʦ ʛʘʨʘʥʪʠʷ ʫʩʧʝʭʘ. 

SQL ʥʝʣʴʟʷ ʚ ʧʦʣʥʦʡ ʤʝʨʝ ʦʪʥʝʩʪʠ ʢ ʪʨʘʜʠʮʠʦʥʥʳʤ ʷʟʳʢʘʤ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ, ʦʥ ʥʝ ʩʦʜʝʨʞʠʪ ʪʨʘʜʠʮʠʦʥʥʳʝ ʦʧʝʨʘʪʦʨʳ, ʫʧʨʘʚʣʷʶʱʠʝ 

ʭʦʜʦʤ ʚʳʧʦʣʥʝʥʠʷ ʧʨʦʛʨʘʤʤʳ, ʦʧʝʨʘʪʦʨʳ ʦʧʠʩʘʥʠʷ ʪʠʧʦʚ ʠ ʤʥʦʛʦʝ ʜʨʫʛʦʝ, 

ʦʥ ʩʦʜʝʨʞʠʪ ʪʦʣʴʢʦ ʥʘʙʦʨ ʩʪʘʥʜʘʨʪʥʳʭ ʦʧʝʨʘʪʦʨʦʚ ʜʦʩʪʫʧʘ ʢ ʜʘʥʥʳʤ, 

ʭʨʘʥʷʱʠʤʩʷ ʚ ʙʘʟʝ ʜʘʥʥʳʭ. ʆʧʝʨʘʪʦʨʳ SQL ʚʩʪʨʘʠʚʘʶʪʩʷ ʚ ʙʘʟʦʚʳʡ ʷʟʳʢ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ, ʢʦʪʦʨʳʤ ʤʦʞʝʪ ʙʳʪʴ ʣʶʙʦʡ ʩʪʘʥʜʘʨʪʥʳʡ ʷʟʳʢ ʪʠʧʘ C++, 

PL, COBOL ʠ ʪ. ʜ. ʂʨʦʤʝ ʪʦʛʦ, ʦʧʝʨʘʪʦʨʳ SQL ʤʦʛʫʪ ʚʳʧʦʣʥʷʪʴʩʷ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚ ʠʥʪʝʨʘʢʪʠʚʥʦʤ ʨʝʞʠʤʝ. 

 

5.9.1 ʉʪʨʫʢʪʫʨʘ SQL 

ɺ ʦʪʣʠʯʠʝ ʦʪ ʨʝʣʷʮʠʦʥʥʦʡ ʘʣʛʝʙʨʳ, ʛʜʝ ʧʨʝʜʩʪʘʚʣʝʥʳ 

ʪʦʣʴʢʦ ʦʧʝʨʘʮʠʠ ʟʘʧʨʦʩʦʚ ʢ ɹɼ, SQL ʷʚʣʷʝʪʩʷ ʧʦʣʥʳʤ ʷʟʳʢʦʤ, ʚ ʥʝʤ 

ʧʨʠʩʫʪʩʪʚʫʶʪ ʥʝ ʪʦʣʴʢʦ ʦʧʝʨʘʮʠʠ ʟʘʧʨʦʩʦʚ, ʥʦ ʠ ʦʧʝʨʘʪʦʨʳ, 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ Data Definition Language (DDL) ð ʷʟʳʢʫ ʦʧʠʩʘʥʠʷ ʜʘʥʥʳʭ. 

ʊʘʢʞʝ, ʷʟʳʢ ʩʦʜʝʨʞʠʪ ʦʧʝʨʘʪʦʨʳ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʝ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ 

(ʘʜʤʠʥʠʩʪʨʠʨʦʚʘʥʠʷ ) ɹɼ. 

ʇʨʝʜʩʪʘʚʠʤ ʦʩʥʦʚʥʳʝ ʨʘʟʜʝʣʳ  SQL ʚ ʩʣʝʜʫʶʱʝʤ  ʪʘʙʣʠʯʥʦʤ ʚʠʜʝ (ʪʘʙ 

5.1): 

 

ʊʘʙʣʠʮʘ 5.1 - ʆʧʝʨʘʪʦʨʳ ʦʧʨʝʜʝʣʝʥʠʷ ʜʘʥʥʳʭ DDL 

ʆʧʝʨʘʪʦʨ ʉʤʳʩʣ ɼʝʡʩʪʚʠʝ 

CREATETABLE ʉʦʟʜʘʪʴ 

ʪʘʙʣʠʮʫ 

ʉʦʟʜʘʝʪ ʥʦʚʫʶ ʪʘʙʣʠʮʫ ʚ ɹɼ 
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DROP TABLE ʋʜʘʣʠʪʴ 

ʪʘʙʣʠʮʫ 

ʋʜʘʣʷʝʪ ʪʘʙʣʠʮʫ ʠʟ ɹɼ 

ALTERTABLE ʀʟʤʝʥʠʪʴ 

ʪʘʙʣʠʮʫ 

ʀʟʤʝʥʷʝʪ ʩʪʨʫʢʪʫʨʫ ʩʫʱʝʩʪʚʫʶʱʝʡ 

ʪʘʙʣʠʮʳ ʠʣʠ ʦʛʨʘʥʠʯʝʥʠʷ ʮʝʣʦʩʪʥʦʩʪʠ, 

ʟʘʜʘʚʘʝʤʳʝ ʜʣʷ ʜʘʥʥʦʡ ʪʘʙʣʠʮʳ 

CREATE VIEW ʉʦʟʜʘʪʴ 

ʧʨʝʜʩʪʘʚʣʝʥʠʝ 

ʉʦʟʜʘʝʪ ʚʠʨʪʫʘʣʴʥʫʶ ʪʘʙʣʠʮʫ, 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʫʶ ʥʝʢʦʪʦʨʦʤʫ SQL-

ʟʘʧʨʦʩʫ 

ALTER VIEW ʀʟʤʝʥʠʪʴ 

ʧʨʝʜʩʪʘʚʣʝʥʠʝ 

ʀʟʤʝʥʷʝʪ ʨʘʥʝʝ ʩʦʟʜʘʥʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ 

DROP VIEW ʋʜʘʣʠʪʴ 

ʧʨʝʜʩʪʘʚʣʝʥʠʝ 

ʋʜʘʣʷʝʪ ʨʘʥʝʝ ʩʦʟʜʘʥʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ 

CREATE 

INDEX 

ʉʦʟʜʘʪʴ 

ʠʥʜʝʢʩ 

ʉʦʟʜʘʝʪ ʠʥʜʝʢʩ ʜʣʷ ʥʝʢʦʪʦʨʦʡ ʪʘʙʣʠʮʳ 

ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʙʳʩʪʨʦʛʦ ʜʦʩʪʫʧʘ ʧʦ 

ʘʪʨʠʙʫʪʘʤ, ʚʭʦʜʷʱʠʤ ʚ ʠʥʜʝʢʩ 

DROP INDEX ʋʜʘʣʠʪʴ 

ʠʥʜʝʢʩ 

ʋʜʘʣʷʝʪ ʨʘʥʝʝ ʩʦʟʜʘʥʥʳʡ ʠʥʜʝʢʩ 

 

ʊʘʙʣʠʮʘ 5.2 - ʆʧʝʨʘʪʦʨʳ ʤʘʥʠʧʫʣʠʨʦʚʘʥʠʷ ʜʘʥʥʳʤʠ Data 

Manipulation Lanquaqe (DML) 

ʆʧʝʨʘʪʦʨ ʉʤʳʩʣ ɼʝʡʩʪʚʠʝ 

DELETE ʋʜʘʣʠʪʴ 

ʩʪʨʦʢʠ 

ʋʜʘʣʷʝʪ ʦʜʥʫ ʠʣʠ ʥʝʩʢʦʣʴʢʦ ʩʪʨʦʢ, 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʫʩʣʦʚʠʷʤ ʬʠʣʴʪʨʘʮʠʠ, ʠʟ ʙʘʟʦʚʦʡ 

ʪʘʙʣʠʮʳ. ʇʨʠʤʝʥʝʥʠʝ ʦʧʝʨʘʪʦʨʘ ʩʦʛʣʘʩʫʝʪʩʷ ʩ 

ʧʨʠʥʮʠʧʘʤʠ ʧʦʜʜʝʨʞʢʠ ʮʝʣʦʩʪʥʦʩʪʠ, ʧʦʵʪʦʤʫ ʵʪʦʪ 

ʦʧʝʨʘʪʦʨ ʥʝ ʚʩʝʛʜʘ ʤʦʞʝʪ ʙʳʪʴ ʚʳʧʦʣʥʝʥ ʢʦʨʨʝʢʪʥʦ, 

ʜʘʞʝ ʝʩʣʠ ʩʠʥʪʘʢʩʠʯʝʩʢʠ ʦʥ ʟʘʧʠʩʘʥ ʧʨʘʚʠʣʴʥʦ 

INSERT ɺʩʪʘʚʠʪʴ 

ʩʪʨʦʢʫ 

ɺʩʪʘʚʣʷʝʪ ʦʜʥʫ ʩʪʨʦʢʫ ʚ ʙʘʟʦʚʫʶ ʪʘʙʣʠʮʫ. 

ɼʦʧʫʩʪʠʤʳ ʤʦʜʠʬʠʢʘʮʠʠ ʦʧʝʨʘʪʦʨʘ, ʧʨʠ ʢʦʪʦʨʳʭ 

ʩʨʘʟʫ ʥʝʩʢʦʣʴʢʦ ʩʪʨʦʢ ʤʦʛʫʪ ʙʳʪʴ ʧʝʨʝʥʝʩʝʥʳ ʠʟ 

ʦʜʥʦʡ ʪʘʙʣʠʮʳ ʠʣʠ ʟʘʧʨʦʩʘ ʚ ʙʘʟʦʚʫʶ ʪʘʙʣʠʮʫ 

UPDATE ʆʙʥʦʚʠʪʴ 

ʩʪʨʦʢʫ 

ʆʙʥʦʚʣʷʝʪ ʟʥʘʯʝʥʠʷ ʦʜʥʦʛʦ ʠʣʠ ʥʝʩʢʦʣʴʢʠʭ 

ʩʪʦʣʙʮʦʚ ʚ ʦʜʥʦʡ ʠʣʠ ʥʝʩʢʦʣʴʢʠʭ ʩʪʨʦʢʘʭ, 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʫʩʣʦʚʠʷʤ ʬʠʣʴʪʨʘʮʠʠ 

 

ʊʘʙʣʠʮʘ 5.3 - ʗʟʳʢ ʟʘʧʨʦʩʦʚ Data Query Lanquaqe (DQL) 

ʆʧʝʨʘʪʦʨ ʉʤʳʩʣ ɼʝʡʩʪʚʠʝ 

SELECT ɺʳʙʨʘʪʴ ʩʪʨʦʢʠ ʆʧʝʨʘʪʦʨ, ʟʘʤʝʥʷʶʱʠʡ ʚʩʝ 

ʦʧʝʨʘʪʦʨʳ ʨʝʣʷʮʠʦʥʥʦʡ ʘʣʛʝʙʨʳ ʠ 

ʧʦʟʚʦʣʷʶʱʠʡ ʩʬʦʨʤʠʨʦʚʘʪʴ 

ʨʝʟʫʣʴʪʠʨʫʶʱʝʝ ʦʪʥʦʰʝʥʠʝ, 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ ʟʘʧʨʦʩʫ 
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ʊʘʙʣʠʮʘ 5.4. ʉʨʝʜʩʪʚʘ ʫʧʨʘʚʣʝʥʠʷ ʪʨʘʥʟʘʢʮʠʷʤʠ 

ʆʧʝʨʘʪʦʨ ʉʤʳʩʣ ɼʝʡʩʪʚʠʝ 

COMMIT ɿʘʚʝʨʰʠʪʴ 

ʪʨʘʥʟʘʢʮʠʶ 

ɿʘʚʝʨʰʠʪʴ ʢʦʤʧʣʝʢʩʥʫʶ 

ʚʟʘʠʤʦʩʚʷʟʘʥʥʫʶ ʦʙʨʘʙʦʪʢʫ 

ʠʥʬʦʨʤʘʮʠʠ, ʦʙʲʝʜʠʥʝʥʥʫʶ ʚ 

ʪʨʘʥʟʘʢʮʠʶ 

ROLLBACK ʆʪʢʘʪʠʪʴ 

ʪʨʘʥʟʘʢʮʠʶ 

ʆʪʤʝʥʠʪʴ ʠʟʤʝʥʝʥʠʷ, ʧʨʦʚʝʜʝʥʥʳʝ ʚ ʭʦʜʝ 

ʚʳʧʦʣʥʝʥʠʷ ʪʨʘʥʟʘʢʮʠʠ 

SAVEPOINT ʉʦʭʨʘʥʠʪʴ 

ʧʨʦʤʝʞʫʪʦʯʥʫʶ 

ʪʦʯʢʫ ʚʳʧʦʣʥʝʥʠʷ 

ʪʨʘʥʟʘʢʮʠʠ 

ʉʦʭʨʘʥʠʪʴ ʧʨʦʤʝʞʫʪʦʯʥʦʝ ʩʦʩʪʦʷʥʠʝ ɹɼ, 

ʧʦʤʝʪʠʪʴ ʝʛʦ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʤʦʞʥʦ 

ʙʳʣʦ ʚ ʜʘʣʴʥʝʡʰʝʤ ʢ ʥʝʤʫ ʚʝʨʥʫʪʴʩʷ 

 

 

ʊʘʙʣʠʮʘ 5.5 - ʉʨʝʜʩʪʚʘ ʘʜʤʠʥʠʩʪʨʠʨʦʚʘʥʠʷ ʜʘʥʥʳʭ 

ʆʧʝʨʘʪʦʨ ʉʤʳʩʣ ɼʝʡʩʪʚʠʝ 

ALTERDATABASE ʀʟʤʝʥʠʪʴ ɹɼ ʀʟʤʝʥʠʪʴ ʥʘʙʦʨ ʦʩʥʦʚʥʳʭ 

ʦʙʲʝʢʪʦʚ ʚ ʙʘʟʝ ʜʘʥʥʳʭ, 

ʦʛʨʘʥʠʯʝʥʠʡ, ʢʘʩʘʶʱʠʭʩʷ ʚʩʝʡ 

ʙʘʟʳ ʜʘʥʥʳʭ 

ALTER DBAREA ʀʟʤʝʥʠʪʴ 

ʦʙʣʘʩʪʴ 

ʭʨʘʥʝʥʠʷ ɹɼ 

ʀʟʤʝʥʠʪʴ ʨʘʥʝʝ ʩʦʟʜʘʥʥʫʶ 

ʦʙʣʘʩʪʴ ʭʨʘʥʝʥʠʷ 

ALTERPASSWORD ʀʟʤʝʥʠʪʴ 

ʧʘʨʦʣʴ 

ʀʟʤʝʥʠʪʴ ʧʘʨʦʣʴ ʜʣʷ ʚʩʝʡ ʙʘʟʳ 

ʜʘʥʥʳʭ 

CREATEDATABASE ʉʦʟʜʘʪʴ ɹɼ ʉʦʟʜʘʪʴ ʥʦʚʫʶ ʙʘʟʫ ʜʘʥʥʳʭ, 

ʦʧʨʝʜʝʣʠʚ ʦʩʥʦʚʥʳʝ ʧʘʨʘʤʝʪʨʳ 

ʜʣʷ ʥʝʝ 

CREATEDBAREA ʉʦʟʜʘʪʴ ʦʙʣʘʩʪʴ 

ʭʨʘʥʝʥʠʷ 

ʉʦʟʜʘʪʴ ʥʦʚʫʶ ʦʙʣʘʩʪʴ ʭʨʘʥʝʥʠʷ 

ʠ ʩʜʝʣʘʪʴ ʝʝ ʜʦʩʪʫʧʥʦʡ ʜʣʷ 

ʨʘʟʤʝʱʝʥʠʷ ʜʘʥʥʳʭ 

DROPDATABASE ʋʜʘʣʠʪʴ ɹɼ ʋʜʘʣʠʪʴ ʩʫʱʝʩʪʚʫʶʱʫʶ ʙʘʟʫ 

ʜʘʥʥʳʭ (ʪʦʣʴʢʦ ʚ ʪʦʤ ʩʣʫʯʘʝ, 

ʢʦʛʜʘ ʚʳ ʠʤʝʝʪʝ ʧʨʘʚʦ 

ʚʳʧʦʣʥʠʪʴ ʵʪʦ ʜʝʡʩʪʚʠʝ) 

DROP DBAREA ʋʜʘʣʠʪʴ ʦʙʣʘʩʪʴ 

ʭʨʘʥʝʥʠʷ ɹɼ 

ʋʜʘʣʠʪʴ ʩʫʱʝʩʪʚʫʶʱʫʶ ʦʙʣʘʩʪʴ 

ʭʨʘʥʝʥʠʷ (ʝʩʣʠ ʚ ʥʝʡ ʥʘ 

ʥʘʩʪʦʷʱʠʡ ʤʦʤʝʥʪ ʥʝ 

ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʘʢʪʠʚʥʳʝ ʜʘʥʥʳʝ) 

GRANT ʇʨʝʜʦʩʪʘʚʠʪʴ 

ʧʨʘʚʘ 

ʇʨʝʜʦʩʪʘʚʠʪʴ ʧʨʘʚʘ ʜʦʩʪʫʧʘ ʥʘ 

ʨʷʜ ʜʝʡʩʪʚʠʡ ʥʘʜ ʥʝʢʦʪʦʨʳʤ 

ʦʙʲʝʢʪʦʤ ɹɼ 
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REVOKE ʃʠʰʠʪʴ ʧʨʘʚ ʃʠʰʠʪʴ ʧʨʘʚ ʜʦʩʪʫʧʘ ʢ 

ʥʝʢʦʪʦʨʦʤʫ ʦʙʲʝʢʪʫ ʠʣʠ 

ʥʝʢʦʪʦʨʳʤ ʜʝʡʩʪʚʠʷʤ ʥʘʜ 

ʦʙʲʝʢʪʦʤ 

 

 

ʊʘʙʣʠʮʘ 5.6 - ʇʨʦʛʨʘʤʤʥʳʡ SQL 

ʆʧʝʨʘʪʦʨ ʉʤʳʩʣ ɼʝʡʩʪʚʠʝ 

DECLARE ʆʧʨʝʜʝʣʷʝʪ ʢʫʨʩʦʨ 

ʜʣʷ ʟʘʧʨʦʩʘ 

ɿʘʜʘʝʪ ʥʝʢʦʪʦʨʦʝ ʠʤʷ ʠ ʦʧʨʝʜʝʣʷʝʪ 

ʩʚʷʟʘʥʥʳʡ ʩ ʥʠʤ ʟʘʧʨʦʩ ʢ ɹɼ, ʢʦʪʦʨʳʡ 

ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʚʠʨʪʫʘʣʴʥʦʤʫ ʥʘʙʦʨʫ 

ʜʘʥʥʳʭ 

OPEN ʆʪʢʨʳʪʴ ʢʫʨʩʦʨ ʌʦʨʤʠʨʫʝʪ ʚʠʨʪʫʘʣʴʥʳʡ ʥʘʙʦʨ ʜʘʥʥʳʭ, 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʦʧʠʩʘʥʠʶ ʫʢʘʟʘʥʥʦʛʦ 

ʢʫʨʩʦʨʘ ʠ ʪʝʢʫʱʝʤʫ ʩʦʩʪʦʷʥʠʶ ɹɼ 

FETCH ʉʯʠʪʘʪʴ ʩʪʨʦʢʫ ʠʟ 

ʤʥʦʞʝʩʪʚʘ ʩʪʨʦʢ, 

ʦʧʨʝʜʝʣʝʥʥʳʭ 

ʢʫʨʩʦʨʦʤ 

ʉʯʠʪʳʚʘʝʪ ʦʯʝʨʝʜʥʫʶ ʩʪʨʦʢʫ, ʟʘʜʘʥʥʫʶ 

ʧʘʨʘʤʝʪʨʦʤ ʢʦʤʘʥʜʳ ʠʟ ʚʠʨʪʫʘʣʴʥʦʛʦ 

ʥʘʙʦʨʘ ʜʘʥʥʳʭ, 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʦʪʢʨʳʪʦʤʫ ʢʫʨʩʦʨʫ 

CLOSE ɿʘʢʨʳʪʴ ʢʫʨʩʦʨ ʇʨʝʢʨʘʱʘʝʪ ʜʦʩʪʫʧ ʢ ʚʠʨʪʫʘʣʴʥʦʤʫ 

ʥʘʙʦʨʫ ʜʘʥʥʳʭ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʤʫ 

ʫʢʘʟʘʥʥʦʤʫ ʢʫʨʩʦʨʫ 

PREPARE ʇʦʜʛʦʪʦʚʠʪʴ ʦʧʝʨʘʪʦʨ 

SQL ʢ ʜʠʥʘʤʠʯʝʩʢʦʤʫ 

ʚʳʧʦʣʥʝʥʠʶ 

ʉʛʝʥʝʨʠʨʦʚʘʪʴ ʧʣʘʥ ʚʳʧʦʣʥʝʥʠʷ 

ʟʘʧʨʦʩʘ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʟʘʜʘʥʥʦʤʫ 

ʦʧʝʨʘʪʦʨʫ SQL 

EXECUTE ɺr ʧʦʣʥʠʪʴ ʦʧʝʨʘʪʦʨ 

SQL, ʨʘʥʝʝ 

ʧʦʜʛʦʪʦʚʣʝʥʥʳʡ ʢ 

ʜʠʥʘʤʠʯʝʩʢʦʤʫ 

ʚʳʧʦʣʥʝʥʠʶ 

ɺʳʧʦʣʥʷʝʪ ʨʘʥʝʝ ʧʦʜʛʦʪʦʚʣʝʥʥʳʡ ʧʣʘʥ 

ʟʘʧʨʦʩʘ 

 

ʆʩʥʦʚʥʳʤ ʥʘʟʥʘʯʝʥʠʝʤ ʷʟʳʢʘ SQL (ʢʘʢ ʠ ʜʨʫʛʠʭ ʷʟʳʢʦʚ ʜʣʷ ʨʘʙʦʪʳ ʩ 

ʙʘʟʘʤʠ ʜʘʥʥʳʭ) ʷʚʣʷʝʪʩʷ ʧʦʜʛʦʪʦʚʢʘ ʠ ʚʳʧʦʣʥʝʥʠʝ ʟʘʧʨʦʩʦʚ. ɺ ʨʝʟʫʣʴʪʘʪʝ 

ʚʳʙʦʨʢʠ ʜʘʥʥʳʭ ʠʟ ʦʜʥʦʡ ʠʣʠ ʥʝʩʢʦʣʴʢʠʭ ʪʘʙʣʠʮ ʤʦʞʝʪ ʙʳʪʴ  ʧʦʣʫʯʝʥʦ 

ʤʥʦʞʝʩʪʚʦ ʟʘʧʠʩʝʡ, ʥʘʟʳʚʘʝʤʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝʤ. 

ʇʨʝʜʩʪʘʚʣʝʥʠʝ, ʧʦ ʩʫʱʝʩʪʚʫ ʷʚʣʷʝʪʩʷ ʪʘʙʣʠʮʝʡ, ʬʦʨʤʠʨʫʝʤʦʡ ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʚʳʧʦʣʥʝʥʠʷ ʟʘʧʨʦʩʘ. ʆʥʦ ʷʚʣʷʝʪʩʷ ʨʘʟʥʦʚʠʜʥʦʩʪʴʶ ʭʨʘʥʠʤʦʛʦ 

ʟʘʧʨʦʩʘ. ʇʦ ʦʜʥʠʤ ʠ ʪʝʤ ʞʝ ʪʘʙʣʠʮʘʤ ʤʦʞʥʦ ʧʦʩʪʨʦʠʪʴ ʥʝʩʢʦʣʴʢʦ 

ʧʨʝʜʩʪʘʚʣʝʥʠʡ. 

ɺʩʝ ʦʧʝʨʘʪʦʨʳ ʷʟʳʢʘ SQL ʤʦʞʥʦ ʫʩʣʦʚʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ ʪʨʠ (ʢʘʢ 

ʤʠʥʠʤʫʤ) ʛʨʫʧʧʳ ʦʧʝʨʘʪʦʨʦʚ. ʆʧʝʨʘʪʦʨ ʷʟʳʢʘ ʟʘʧʨʦʩʦʚ ï SELECT, 

ʦʧʝʨʘʪʦʨʳ ʷʟʳʢʘ ʤʘʥʠʧʫʣʷʮʠʠ ʜʘʥʥʳʤʠ ʠ ʦʧʝʨʘʪʦʨʳ ʷʟʳʢʘ ʦʧʨʝʜʝʣʝʥʠʷ 
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ʜʘʥʥʳʭ. (ʩʫʱʝʩʪʚʫʶʪ ʠ ʜʨʫʛʠʝ ʛʨʫʧʧʳ, ʥʦ ʵʪʠ ʦʩʥʦʚʥʳʝ, ʢʦʪʦʨʳʝ ʙʫʜʫʪ 

ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʚ ʢʫʨʩʝ) 

 

5.9.2 ʆʧʝʨʘʪʦʨ SELECT 

ʗʟʳʢ ʟʘʧʨʦʩʦʚ ʚ SQL ʩʦʩʪʦʠʪ ʠʟ ʝʜʠʥʩʪʚʝʥʥʦʛʦ ʦʧʝʨʘʪʦʨʘ ï SELECT. 

ʉʠʥʪʘʢʩʠʩ ʦʧʝʨʘʪʦʨʘ SELECT ʠʤʝʝʪ ʩʣʝʜʫʶʱʠʡ ʚʠʜ: 

SELECT [ ALL| DISTINCT]  <ʉʧʠʩʦʢ ʧʦʣʝʡ>|* 

FROM   <ʉʧʠʩʦʢ ʪʘʙʣʠʮ> 

[WHERE  <ʇʨʝʜʠʢʘʪ-ʫʩʣʦʚʠʝ ʚʳʙʦʨʢʠ ʠʣʠ ʩʦʝʜʠʥʝʥʠʷ>] 

[GROUP  BY <ʉʧʠʩʦʢ ʧʦʣʝʡ ʨʝʟʫʣʴʪʘʪʘ>] 

[HAVING  <ʇʨʝʜʠʢʘʪ-ʫʩʣʦʚʠʝ ʜʣʷ ʛʨʫʧʧʳ>] 

[ORDER  BY <ʉʧʠʩʦʢ ʧʦʣʝʡ, ʧʦ ʢʦʪʦʨʳʤ ʫʧʦʨʷʜʦʯʠʪʴ ʚʳʚʦʜ>]; 

SELECT ï ʢʣʶʯʝʚʦʝ ʩʣʦʚʦ, ʢʦʪʦʨʦʝ ʩʦʦʙʱʘʝʪ ʉʋɹɼ, ʯʪʦ ʵʪʘ ʢʦʤʘʥʜʘ ï 

ʟʘʧʨʦʩ. ɺʩʝ ʟʘʧʨʦʩʳ ʥʘʯʠʥʘʶʪʩʷ ʵʪʠʤ ʩʣʦʚʦʤ ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʧʨʦʙʝʣʦʤ. ɿʘ 

ʥʠʤ ʤʦʞʝʪ ʩʣʝʜʦʚʘʪʴ ʩʧʦʩʦʙ ʚʳʙʦʨʢʠ. 

ɿʜʝʩʴ ʢʣʶʯʝʚʦʝ ʩʣʦʚʦ ALL  ʦʟʥʘʯʘʝʪ, ʯʪʦ ʚ ʨʝʟʫʣʴʪʠʨʫʶʱʠʡ ʥʘʙʦʨ ʩʪʨʦʢ 

ʚʢʣʶʯʘʶʪʩʷ ʚʩʝ ʩʪʨʦʢʠ, ʫʜʦʚʣʝʪʚʦʨʷʶʱʠʝ ʫʩʣʦʚʠʷʤ ʟʘʧʨʦʩʘ. ɿʥʘʯʠʪ ʚ 

ʨʝʟʫʣʴʪʠʨʫʶʱʠʡ  ʥʘʙʦʨ ʤʦʛʫʪ ʧʦʧʘʩʪʴ ʦʜʠʥʘʢʦʚʳʝ ʩʪʨʦʢʠ. ʕʪʦ ʥʘʨʫʰʝʥʠʝ 

ʧʨʠʥʮʠʧʦʚ ʪʝʦʨʠʠ ʦʪʥʦʰʝʥʠʡ (ʚ ʦʪʣʠʯʠʝ ʦʪ ʨʝʣʷʮʠʦʥʥʦʡ ʘʣʛʝʙʨʳ, ʛʜʝ ʧʦ 

ʫʤʦʣʯʘʥʠʶ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ ʦʪʩʫʪʩʪʚʠʝ ʜʫʙʣʠʢʘʪʦʚ ʚ ʢʘʞʜʦʤ 

ʨʝʟʫʣʴʪʠʨʫʶʱʝʤ ʦʪʥʦʰʝʥʠʠ).  

ʂʣʶʯʝʚʦʝ ʩʣʦʚʦ DISTINCT  ʦʟʥʘʯʘʝʪ, ʯʪʦ ʚ ʨʝʟʫʣʴʪʠʨʫʶʱʠʡ ʥʘʙʦʨ 

ʚʢʣʶʯʘʶʪʩʷ ʪʦʣʴʢʦ ʨʘʟʣʠʯʥʳʝ ʩʪʨʦʢʠ, ʪʦ ʝʩʪʴ ʜʫʙʣʠʢʘʪʳ ʩʪʨʦʢ ʨʝʟʫʣʴʪʘʪʘ ʥʝ 

ʚʢʣʶʯʘʶʪʩʷ ʚ ʥʘʙʦʨ. 

ʉʧʠʩʦʢ ʧʦʣʝʡ ï ʵʪʦ ʩʧʠʩʦʢ ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʯʝʨʝʟ ʟʘʧʷʪʫʶ ʩʪʦʣʙʮʦʚ, 

ʢʦʪʦʨʳʝ ʚʳʙʠʨʘʶʪʩʷ ʟʘʧʨʦʩʦʤ ʠʟ ʪʘʙʣʠʮ. 

ʉʠʤʚʦʣ *  (ʟʚʝʟʜʦʯʢʘ) ʦʟʥʘʯʘʝʪ, ʯʪʦ ʚ ʨʝʟʫʣʴʪʠʨʫʶʱʠʡ ʥʘʙʦʨ 

ʚʢʣʶʯʘʶʪʩʷ ʚʩʝ ʩʪʦʣʙʮʳ ʠʟ ʠʩʭʦʜʥʳʭ ʪʘʙʣʠʮ ʟʘʧʨʦʩʘ. 

ɺ ʨʘʟʜʝʣʝ FROM  ʟʘʜʘʝʪʩʷ ʧʝʨʝʯʝʥʴ ʠʩʭʦʜʥʳʭ ʦʪʥʦʰʝʥʠʡ (ʪʘʙʣʠʮ) 

ʟʘʧʨʦʩʘ. ɺ ʩʣʫʯʘʝ, ʝʩʣʠ ʫʢʘʟʘʥʦ ʙʦʣʝʝ ʦʜʥʦʛʦ ʠʤʝʥʠ ʪʘʙʣʠʮʳ, ʥʝʷʚʥʦ 

ʧʦʜʨʘʟʫʤʝʚʘʝʪʩʷ, ʯʪʦ ʥʘʜ ʧʝʨʝʯʠʩʣʝʥʥʳʤʠ ʪʘʙʣʠʮʘʤʠ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ 

ʦʧʝʨʘʮʠʷ ʜʝʢʘʨʪʦʚʘ ʧʨʦʠʟʚʝʜʝʥʠʷ. 

ʈʘʟʜʝʣʳ SELECT ʠ FROM ʷʚʣʷʶʪʩʷ ʦʙʷʟʘʪʝʣʴʥʳʤʠ, ʚʩʝ ʜʨʫʛʠʝ ʨʘʟʜʝʣʳ 

ʷʚʣʷʶʪʩʷ ʥʝʦʙʷʟʘʪʝʣʴʥʳʤʠ. 

ɺ ʨʘʟʜʝʣʝ WHERE  ʟʘʜʘʶʪʩʷ ʫʩʣʦʚʠʷ ʦʪʙʦʨʘ ʩʪʨʦʢ ʨʝʟʫʣʴʪʘʪʘ ʠʣʠ 

ʫʩʣʦʚʠʷ ʩʦʝʜʠʥʝʥʠʷ ʢʦʨʪʝʞʝʡ ʠʩʭʦʜʥʳʭ ʪʘʙʣʠʮ, ʧʦʜʦʙʥʦ ʦʧʝʨʘʮʠʠ 

ʫʩʣʦʚʥʦʛʦ ʩʦʝʜʠʥʝʥʠʷ ʚ ʨʝʣʷʮʠʦʥʥʦʡ ʘʣʛʝʙʨʝ. 

ɺ ʚʳʨʘʞʝʥʠʠ ʫʩʣʦʚʠʡ ʨʘʟʜʝʣʘ WHERE ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ 

ʩʣʝʜʫʶʱʠʝ ʧʨʝʜʠʢʘʪʳ: 

ʇʨʝʜʠʢʘʪʳ ʩʨʘʚʥʝʥʠʷ (=, <>, >, >=, <, <=), ʢʦʪʦʨʳʝ ʠʤʝʶʪ 

ʪʨʘʜʠʮʠʦʥʥʳʡ ʩʤʳʩʣ. 
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ʇʨʝʜʠʢʘʪ Between A and B ï ʧʨʠʥʠʤʘʝʪ ʟʥʘʯʝʥʠʷ ʤʝʞʜʫ ɸ ʠ ɺ. 

ʇʨʝʜʠʢʘʪ ʠʩʪʠʥʝʥ, ʢʦʛʜʘ ʩʨʘʚʥʠʚʘʝʤʦʝ ʟʥʘʯʝʥʠʝ ʧʦʧʘʜʘʝʪ ʚ ʟʘʜʘʥʥʳʡ 

ʜʠʘʧʘʟʦʥ, ʚʢʣʶʯʘʷ ʛʨʘʥʠʮʳ ʜʠʘʧʘʟʦʥʘ. ʆʜʥʦʚʨʝʤʝʥʥʦ ʚ ʩʪʘʥʜʘʨʪʝ ʟʘʜʘʥ ʠ 

ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʡ ʧʨʝʜʠʢʘʪ Not Between A and B, ʢʦʪʦʨʳʡ ʠʩʪʠʥʝʥ ʪʦʛʜʘ, 

ʢʦʛʜʘ ʩʨʘʚʥʠʚʘʝʤʦʝ ʟʥʘʯʝʥʠʝ ʥʝ ʧʦʧʘʜʘʝʪ ʚ ʟʘʜʘʥʥʳʡ ʠʥʪʝʨʚʘʣ, ʚʢʣʶʯʘʷ ʝʛʦ 

ʛʨʘʥʠʮʳ. 

ʇʨʝʜʠʢʘʪ ʚʭʦʞʜʝʥʠʷ ʚ ʤʥʦʞʝʩʪʚʦ IN (ʤʥʦʞʝʩʪʚʦ) ʠʩʪʠʥʝʥ ʪʦʛʜʘ, 

ʢʦʛʜʘ ʩʨʘʚʥʠʚʘʝʤʦʝ ʟʥʘʯʝʥʠʝ ʚʭʦʜʠʪ ʚ ʤʥʦʞʝʩʪʚʦ ʟʘʜʘʥʥʳʭ ʟʥʘʯʝʥʠʡ. ʇʨʠ 

ʵʪʦʤ ʤʥʦʞʝʩʪʚʦ ʟʥʘʯʝʥʠʡ ʤʦʞʝʪ ʙʳʪʴ ʟʘʜʘʥʦ ʧʨʦʩʪʳʤ ʧʝʨʝʯʠʩʣʝʥʠʝʤ ʠʣʠ 

ʚʩʪʨʦʝʥʥʳʤ ʧʦʜʟʘʧʨʦʩʦʤ. ʆʜʥʦʚʨʝʤʝʥʥʦ ʩʫʱʝʩʪʚʫʝʪ ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʡ 

ʧʨʝʜʠʢʘʪ NOT  IN (ʤʥʦʞʝʩʪʚʦ), ʢʦʪʦʨʳʡ ʠʩʪʠʥʝʥ ʪʦʛʜʘ, ʢʦʛʜʘ ʩʨʘʚʥʠʚʘʝʤʦʝ 

ʟʥʘʯʝʥʠʝ ʥʝ ʚʭʦʜʠʪ ʚ ʟʘʜʘʥʥʦʝ ʤʥʦʞʝʩʪʚʦ. 

ʇʨʝʜʠʢʘʪʳ ʩʨʘʚʥʝʥʠʷ ʩ ʦʙʨʘʟʮʦʤ LIKE ʠ NOT LIKE. ʇʨʝʜʠʢʘʪ LIKE 

ʪʨʝʙʫʝʪ ʟʘʜʘʥʠʷ ʰʘʙʣʦʥʘ, ʩ ʢʦʪʦʨʳʤ ʩʨʘʚʥʠʚʘʝʪʩʷ ʟʘʜʘʥʥʦʝ ʟʥʘʯʝʥʠʝ, 

ʧʨʝʜʠʢʘʪ ʠʩʪʠʥʝʥ, ʝʩʣʠ ʩʨʘʚʥʠʚʘʝʤʦʝ ʟʥʘʯʝʥʠʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʰʘʙʣʦʥʫ, ʠ 

ʣʦʞʝʥ ʚ ʧʨʦʪʠʚʥʦʤ ʩʣʫʯʘʝ. ʇʨʝʜʠʢʘʪ NOT  LIKE ʠʤʝʝʪ ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʡ 

ʩʤʳʩʣ. ʐʘʙʣʦʥ ʤʦʞʝʪ ʩʦʜʝʨʞʘʪʴ % (* ʜʣʷ Access) ʜʣʷ ʦʙʦʟʥʘʯʝʥʠʷ ʣʶʙʦʛʦ 

ʯʠʩʣʘ ʣʶʙʳʭ ʩʠʤʚʦʣʦʚ; _ (? ʜʣʷ Access) ʜʣʷ ʦʙʦʟʥʘʯʝʥʠʷ ʣʶʙʦʛʦ ʦʜʥʦʛʦ 

ʩʠʤʚʦʣʘ. 

ʇʨʝʜʠʢʘʪ ʩʨʘʚʥʝʥʠʷ ʩ ʥʝʦʧʨʝʜʝʣʝʥʥʳʤ ʟʥʘʯʝʥʠʝʤ IS  NULL. ɼʣʷ 

ʚʳʷʚʣʝʥʠʷ ʨʘʚʝʥʩʪʚʘ ʟʥʘʯʝʥʠʷ ʥʝʢʦʪʦʨʦʛʦ ʘʪʨʠʙʫʪʘ ʥʝʦʧʨʝʜʝʣʝʥʥʦʤʫ 

ʟʥʘʯʝʥʠʶ ʧʨʠʤʝʥʷʶʪ ʩʧʝʮʠʘʣʴʥʳʝ ʩʪʘʥʜʘʨʪʥʳʝ ʧʨʝʜʠʢʘʪʳ: <ʠʤʷ ʘʪʨʠʙʫʪʘ> 

IS  NULL  ʠ  <ʠʤʷ ʘʪʨʠʙʫʪʘ> IS  NOT  NULL 

ʇʨʝʜʠʢʘʪ ʩʫʱʝʩʪʚʦʚʘʥʠʷ EXIST  ʠ ʥʝ ʩʫʱʝʩʪʚʦʚʘʥʠʷ NOT EXIST. 

ʇʨʠʤʝʥʷʝʪʩʷ ʚʦ ʚʣʦʞʝʥʥʳʭ ʟʘʧʨʦʩʘʭ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʥʝʧʫʩʪʦʛʦ ʠʣʠ ʧʫʩʪʦʛʦ 

ʤʥʦʞʝʩʪʚʘ, ʷʚʣʷʶʱʝʛʦʩʷ ʨʝʟʫʣʴʪʘʪʦʤ ʚʳʙʦʨʢʠ. 

ɺ ʨʘʟʜʝʣʝ GROUP BY ʟʘʜʘʝʪʩʷ ʩʧʠʩʦʢ ʧʦʣʝʡ ʛʨʫʧʧʠʨʦʚʢʠ. GROUP  BY 

ʛʨʫʧʧʠʨʫʝʪ ʟʘʧʠʩʠ ʜʘʥʥʳʭ ʠ ʦʙʲʝʜʠʥʷʝʪ ʚ ʦʜʥʫ ʟʘʧʠʩʴ ʚʩʝ ʟʘʧʠʩʠ ʜʘʥʥʳʭ, 

ʢʦʪʦʨʳʝ ʩʦʜʝʨʞʘʪ ʠʜʝʥʪʠʯʥʳʝ ʟʥʘʯʝʥʠʷ ʚ ʫʢʘʟʘʥʥʦʤ ʧʦʣʝ (ʠʣʠ ʧʦʣʷʭ). 

WHERE  ʦʧʨʝʜʝʣʷʝʪ, ʢʘʢʠʝ ʟʘʧʠʩʠ ʜʦʣʞʥʳ ʫʯʘʩʪʚʦʚʘʪʴ ʚ ʛʨʫʧʧʠʨʦʚʘʥʠʠ, ʪ.ʝ. 

ʬʠʣʴʪʨʫʝʪ ʜʦ ʛʨʫʧʧʠʨʦʚʘʥʠʷ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ Group By ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ Distinct. ɺʦ 

ʚʪʦʨʦʤ ʩʣʫʯʘʝ ʙʫʜʫʪ ʦʪʙʨʦʰʝʥʳ ʢʦʨʪʝʞʠ, ʢʦʪʦʨʳʝ ʚ ʪʝʢʫʱʝʤ ʧʨʝʜʩʪʘʚʣʝʥʠʠ 

ʩʦʚʧʘʜʘʶʪ ʧʦ ʚʩʝʤ ʧʦʣʷʤ (ʠʟ ʩʦʚʧʘʜʘʶʱʠʭ ʟʘʧʠʩʝʡ ʦʩʪʘʝʪʩʷ ʪʦʣʴʢʦ ʦʜʠʥ 

ʢʦʨʪʝʞ). ʆʧʝʨʘʮʠʷ ʛʨʫʧʧʠʨʦʚʢʠ ʧʨʠʚʦʜʠʪ ʠʩʭʦʜʥʦʝ ʦʪʥʦʰʝʥʠʝ ʢ ʚʠʜʫ, ʢʦʛʜʘ 

ʢʦ ʚʩʝʤ ʧʦʣʷʤ, ʟʘʧʨʦʰʝʥʥʳʤ ʥʘ ʦʪʦʙʨʘʞʝʥʠʝ ʠ ʥʝ ʫʢʘʟʘʥʥʳʤ ʚ ʚʳʨʘʞʝʥʠʠ 

ʛʨʫʧʧʠʨʦʚʢʠ, ʧʨʠʤʝʥʷʶʪʩʷ ʘʛʨʝʛʘʪʥʳʝ ʬʫʥʢʮʠʠ (ʝʩʣʠ ʦʥʠ ʥʝ ʦʧʨʝʜʝʣʝʥʳ, ʪʦ 

ʟʘʧʨʦʩ ʥʝ ʚʳʧʦʣʥʠʪʩʷ). 

ɺ ʨʘʟʜʝʣʝ HAVING  ʟʘʜʘʶʪʩʷ ʧʨʝʜʠʢʘʪʳ-ʫʩʣʦʚʠʷ, ʥʘʢʣʘʜʳʚʘʝʤʳʝ ʥʘ 

ʢʘʞʜʫʶ ʛʨʫʧʧʫ. HAVING  ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʬʠʣʴʪʨʘʮʠʠ ʟʘʧʠʩʝʡ, 

ʧʦʣʫʯʝʥʥʳʭ ʚ ʨʝʟʫʣʴʪʘʪʝ ʛʨʫʧʧʠʨʦʚʢʠ. WHERE  ʦʧʨʝʜʝʣʷʝʪ, ʢʘʢʠʝ ʟʘʧʠʩʠ 

ʜʦʣʞʥʳ ʫʯʘʩʪʚʦʚʘʪʴ ʚ ʛʨʫʧʧʠʨʦʚʘʥʠʠ, ʪ.ʝ. ʬʠʣʴʪʨʫʝʪ ʜʦ ʛʨʫʧʧʠʨʦʚʘʥʠʷ. 

HAVING  ʦʧʨʝʜʝʣʷʝʪ, ʢʘʢʠʝ ʠʟ ʧʦʣʫʯʠʚʰʠʭʩʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʛʨʫʧʧʠʨʦʚʢʠ 
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ʟʘʧʠʩʝʡ ʙʫʜʫʪ ʚʢʣʶʯʝʥʳ ʚ ʨʝʟʫʣʴʪʠʨʫʶʱʫʶ ʚʳʙʦʨʢʫ, ʪ.ʝ. ʬʠʣʴʪʨʫʝʪ ʟʘʧʠʩʠ 

ʧʦʩʣʝ ʛʨʫʧʧʠʨʦʚʘʥʠʷ. 

ɺ ʯʘʩʪʠ ORDER BY ʟʘʜʘʝʪʩʷ ʩʧʠʩʦʢ ʧʦʣʝʡ ʫʧʦʨʷʜʦʯʝʥʠʷ ʨʝʟʫʣʴʪʘʪʘ, ʪʦ 

ʝʩʪʴ ʩʧʠʩʦʢ ʧʦʣʝʡ, ʢʦʪʦʨʳʡ ʦʧʨʝʜʝʣʷʝʪ ʧʦʨʷʜʦʢ ʩʦʨʪʠʨʦʚʢʠ ʚ 

ʨʝʟʫʣʴʪʠʨʫʶʱʝʤ ʦʪʥʦʰʝʥʠʠ. ʅʘʧʨʠʤʝʨ, ʝʩʣʠ ʧʝʨʚʳʤ ʧʦʣʝʤ ʩʧʠʩʢʘ ʙʫʜʝʪ 

ʫʢʘʟʘʥ ʐʠʬʨ ʛʨʫʧʧʳ, ʘ ʚʪʦʨʳʤ ʌʘʤʠʣʠʷ, ʪʦ ʚ ʨʝʟʫʣʴʪʠʨʫʶʱʝʤ ʦʪʥʦʰʝʥʠʠ 

ʟʘʧʠʩʠ ʩʥʘʯʘʣʘ ʙʫʜʫʪ ʨʘʩʧʦʣʦʞʝʥʳ ʚ ʧʦʨʷʜʢʝ ʚʦʟʨʘʩʪʘʥʠʷ ʰʠʬʨʘ ʛʨʫʧʧʳ, ʘ 

ʟʘʪʝʤ ʚ ʨʘʤʢʘʭ ʦʜʥʦʡ ʛʨʫʧʧʳ ʟʘʧʠʩʠ ʙʫʜʫʪ ʦʪʩʦʨʪʠʨʦʚʘʥʳ ʧʦ ʬʘʤʠʣʠʠ ʚ 

ʘʣʬʘʚʠʪʥʦʤ ʧʦʨʷʜʢʝ. 

 

ɿʘʧʨʦʩʳ DML  (ʗʄɼ) 

ʂ ʟʘʧʨʦʩʘʤ ʷʟʳʢʘ ʤʘʥʠʧʫʣʷʮʠʠ ʜʘʥʥʳʤʠ (Data Manipulation Language) 

ʦʪʥʦʩʷʪʩʷ ʟʘʧʨʦʩʳ ʥʘ ʜʦʙʘʚʣʝʥʠʝ, ʫʜʘʣʝʥʠʝ ʠ ʤʦʜʠʬʠʢʘʮʠʶ ʢʦʨʪʝʞʝʡ. 

ɼʦʙʘʚʣʝʥʠʝ ʢʦʨʪʝʞʘ ʧʨʦʠʟʚʦʜʠʪʩʷ ʢʦʤʘʥʜʦʡ: 

INSERT INTO ʠʤʷ_ʪʘʙʣʠʮʳ [(<ʩʧʠʩʦʢ ʩʪʦʣʙʮʦʚ>)] VALUES (<ʩʧʠʩʦʢ 

ʟʥʘʯʝʥʠʡ>) 

ʉʧʠʩʦʢ ʩʪʦʣʙʮʦʚ ʠ ʩʧʠʩʦʢ ʟʥʘʯʝʥʠʡ ʫʢʘʟʳʚʘʶʪʩʷ ʯʝʨʝʟ ʟʘʧʷʪʫʶ, ʘ 

ʟʥʘʯʝʥʠʷ ʜʦʙʘʚʣʷʶʪʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʩʪʦʣʙʮʳ. ɽʩʣʠ ʥʝʦʙʭʦʜʠʤʦ 

ʜʦʙʘʚʠʪʴ ʢʦʨʪʝʞ ʮʝʣʠʢʦʤ (ʪ.ʝ. ʟʥʘʯʝʥʠʷ ʝʩʪʴ ʜʣʷ ʚʩʝʭ ʧʦʣʝʡ ʠ ʠʭ ʧʦʨʷʜʦʢ 

ʩʦʚʧʘʜʘʝʪ ʩ ʧʦʨʷʜʢʦʤ ʧʦʣʝʡ ʚ ʦʪʥʦʰʝʥʠʠ), ʪʦ ʦʧʠʩʘʥʠʝ ʩʧʠʩʢʘ ʩʪʦʣʙʮʦʚ 

ʤʦʞʥʦ ʦʧʫʩʪʠʪʴ. 

ʆʧʝʨʘʪʦʨ ʫʜʘʣʝʥʠʷ ʜʘʥʥʳʭ DELETE ʧʦʟʚʦʣʷʝʪ ʫʜʘʣʠʪʴ ʦʜʥʫ ʠʣʠ 

ʥʝʩʢʦʣʴʢʦ ʩʪʨʦʢ ʠʟ ʪʘʙʣʠʮʳ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʫʩʣʦʚʠʷʤʠ, ʢʦʪʦʨʳʝ ʟʘʜʘʶʪʩʷ 

ʜʣʷ ʫʜʘʣʷʝʤʳʭ ʩʪʨʦʢ. ʉʠʥʪʘʢʩʠʩ ʦʧʝʨʘʪʦʨʘ DELETE ʩʣʝʜʫʶʱʠʡ: 

DELETE  FROM   <ʠʤʷ_ʪʘʙʣʠʮʳ> [WHERE  <ʫʩʣʦʚʠʷ_ʦʪʙʦʨʘ>] 

ɽʩʣʠ ʫʩʣʦʚʠʷ ʦʪʙʦʨʘ ʥʝ ʟʘʜʘʶʪʩʷ, ʪʦ ʠʟ ʪʘʙʣʠʮʳ ʫʜʘʣʷʶʪʩʷ ʚʩʝ ʩʪʨʦʢʠ. 

ʆʧʝʨʘʮʠʷ ʦʙʥʦʚʣʝʥʠʷ ʜʘʥʥʳʭ UPDATE ʪʨʝʙʫʝʪʩʷ ʪʦʛʜʘ, ʢʦʛʜʘ 

ʧʨʦʠʩʭʦʜʷʪ ʠʟʤʝʥʝʥʠʷ ʜʘʥʥʳʭ, ʢʦʪʦʨʳʝ ʥʘʜʦ ʦʪʨʘʟʠʪʴ ʚ ʙʘʟʝ ʜʘʥʥʳʭ.  

ɿʘʧʨʦʩ ʥʘ ʦʙʥʦʚʣʝʥʠʝ ʤʦʞʝʪ ʠʟʤʝʥʠʪʴ ʩʨʘʟʫ ʮʝʣʫʶ ʛʨʫʧʧʫ ʟʘʧʠʩʝʡ. 

ʕʪʦʪ ʟʘʧʨʦʩ ʩʦʩʪʦʠʪ ʠʟ ʪʨʝʭ ʯʘʩʪʝʡ: 

¶ ʇʨʝʜʣʦʞʝʥʠʝ UPDATE, ʢʦʪʦʨʦʝ ʫʢʘʟʳʚʘʝʪ ʥʘ ʦʙʥʦʚʣʷʝʤʫʶ 

ʪʘʙʣʠʮʫ; 

¶ ʇʨʝʜʣʦʞʝʥʠʝ SET, ʟʘʜʘʶʱʝʝ ʜʘʥʥʳʝ ʜʣʷ ʦʙʥʦʚʣʝʥʠʷ; 

¶ ʅʝʦʙʷʟʘʪʝʣʴʥʳʡ ʢʨʠʪʝʨʠʡ WHERE, ʦʛʨʘʥʠʯʠʚʘʶʱʠʡ ʯʠʩʣʦ 

ʟʘʧʠʩʝʡ, ʥʘ ʢʦʪʦʨʳʝ ʚʦʟʜʝʡʩʪʚʫʝʪ ʟʘʧʨʦʩ ʥʘ ʦʙʥʦʚʣʝʥʠʝ. 

 

ɿʘʧʨʦʩʳ SDL ʠʣʠ DDL (ʗʆɼ) 

ʂʦʤʘʥʜʳ ʷʟʳʢʘ ʦʧʨʝʜʝʣʝʥʠʷ ʩʭʝʤʳ ʜʘʥʥʳʭ (Schema Definition Language 

ï SDL, ʜʨ. Data Definition Language ï DDL) ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʠʥʩʪʨʫʢʮʠʠ 

SQL, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʶʪ ʩʦʟʜʘʚʘʪʴ ʠ ʤʦʜʠʬʠʮʠʨʦʚʘʪʴ ʵʣʝʤʝʥʪʳ ʩʪʨʫʢʪʫʨʳ 

ʙʘʟʳ ʜʘʥʥʳʭ. ʅʘʧʨʠʤʝʨ, ʠʩʧʦʣʴʟʫʷ SDL, ʤʦʞʥʦ ʩʦʟʜʘʚʘʪʴ, ʫʜʘʣʷʪʴ ʪʘʙʣʠʮʳ 

ʠ ʠʟʤʝʥʷʪʴ ʠʭ ʩʪʨʫʢʪʫʨʫ, ʩʦʟʜʘʚʘʪʴ ʠ ʫʜʘʣʷʪʴ ʠʥʜʝʢʩʳ. 
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ʉʦʟʜʘʥʠʝ ʪʘʙʣʠʮʳ. ʆʧʝʨʘʪʦʨ ʩʦʟʜʘʥʠʷ ʪʘʙʣʠʮʳ ʠʤʝʝʪ ʩʣʝʜʫʶʱʠʡ ʚʠʜ: 

CREATE TABLE  <ʠʤʷ ʪʘʙʣʠʮʳ> 

(<ʠʤʷ ʩʪʦʣʙʮʘ> <ʪʠʧ ʜʘʥʥʳʭ> [NOT  NULL] 

[,<ʠʤʷ ʩʪʦʣʙʮʘ> <ʪʠʧ ʜʘʥʥʳʭ> [NOT NULL]]é) 

ʆʙʷʟʘʪʝʣʴʥʳʤʠ ʦʧʝʨʘʥʜʘʤʠ ʦʧʝʨʘʪʦʨʘ ʷʚʣʷʶʪʩʷ ʠʤʷ ʩʦʟʜʘʚʘʝʤʦʡ 

ʪʘʙʣʠʮʳ ʠ ʠʤʷ ʭʦʪʷ ʙʳ ʦʜʥʦʛʦ ʩʪʦʣʙʮʘ (ʧʦʣʷ) ʩ ʫʢʘʟʘʥʠʝʤ ʪʠʧʘ ʜʘʥʥʳʭ, 

ʭʨʘʥʠʤʳʭ ʚ ʵʪʦʤ ʩʪʦʣʙʮʝ. 

ʇʨʠ ʩʦʟʜʘʥʠʠ ʪʘʙʣʠʮʳ ʜʣʷ ʦʪʜʝʣʴʥʳʭ ʧʦʣʝʡ ʤʦʛʫʪ ʫʢʘʟʳʚʘʪʴʩʷ 

ʥʝʢʦʪʦʨʳʝ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʧʨʘʚʠʣʘ ʢʦʥʪʨʦʣʷ ʚʚʦʜʠʤʳʭ ʚ ʥʠʭ ʟʥʘʯʝʥʠʡ. 

ʅʘʧʨʠʤʝʨ, ʢʦʥʩʪʨʫʢʮʠʷ NOT NULL (ʥʝ ʧʫʩʪʦʝ) ʩʣʫʞʠʪ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ 

ʦʙʷʟʘʪʝʣʴʥʦʛʦ ʧʦʣʷ. 

ɼʣʷ ʫʜʘʣʝʥʠʷ ʪʘʙʣʠʮ ʩʣʫʞʠʪ ʠʥʩʪʨʫʢʮʠʷ  

DROP TABLE <ʠʤʷ ʪʘʙʣʠʮʳ> 

ɼʣʷ ʤʦʜʠʬʠʢʘʮʠʷ ʩʪʨʫʢʪʫʨʳ ʪʘʙʣʠʮʳ (ʜʦʙʘʚʣʝʥʠʝ, ʫʜʘʣʝʥʠʝ ʧʦʣʝʡ, 

ʠʟʤʝʥʝʥʠʷ ʪʠʧʦʚ ʧʦʣʝʡ) ʠʩʧʦʣʴʟʫʝʪʩʷ ʦʧʝʨʘʪʦʨ ALTER TABLE ʠʟʤʝʥʝʥʠʷ 

ʩʪʨʫʢʪʫʨʳ ʪʘʙʣʠʮʳ ʠʤʝʝʪ ʩʣʝʜʫʶʱʠʡ ʚʠʜ: 

ALTER TABLE <ʠʤʷ ʪʘʙʣʠʮʳ>MODIFY | ADD | DROP  <ʠʤʷ ʧʦʣʷ> 

[<ʪʠʧ ʜʘʥʥʳʭ>]  

ʉʦʟʜʘʥʠʝ ʠʥʜʝʢʩʦʚ. ʇʦʤʠʤʦ ʩʦʟʜʘʥʠʷ ʠʥʜʝʢʩʦʚ ʚ ʧʨʦʮʝʩʩʝ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʪʘʙʣʠʮʳ (ʩ ʧʦʤʦʱʴʶ ʧʨʝʜʣʦʞʝʥʠʷ CONSTRAINT), ʤʦʞʥʦ 

ʪʘʢʞʝ ʩʦʟʜʘʚʘʪʴ ʠʥʜʝʢʩʳ ʫʞʝ ʧʦʩʣʝ ʪʦʛʦ, ʢʘʢ ʪʘʙʣʠʮʘ ʩʬʦʨʤʠʨʦʚʘʥʘ: 

CREATE [UNIQUE] INDEX <ʠʤʷ ʠʥʜʝʢʩʘ>ON <ʠʤʷ ʪʘʙʣʠʮʳ> 

(<ʠʤʷ ʩʪʦʣʙʮʘ> [ASC  |  DESC]  

[, <ʠʤʷ ʩʪʦʣʙʮʘ> [ASC  |  DESC]é) 

ʕʪʦʪ ʦʧʝʨʘʪʦʨ ʧʦʟʚʦʣʷʝʪ ʩʦʟʜʘʪʴ ʠʥʜʝʢʩ ʜʣʷ ʦʜʥʦʛʦ ʠʣʠ ʥʝʩʢʦʣʴʢʠʭ 

ʩʪʦʣʙʮʦʚ ʟʘʜʘʥʥʦʡ ʪʘʙʣʠʮʳ ʩ ʮʝʣʴʶ ʫʩʢʦʨʝʥʠʷ ʚʳʧʦʣʥʝʥʠʷ ʟʘʧʨʦʩʥʳʭ ʠ 

ʧʦʠʩʢʦʚʳʭ ʦʧʝʨʘʮʠʡ ʩ ʪʘʙʣʠʮʝʡ. ɼʣʷ ʦʜʥʦʡ ʪʘʙʣʠʮʳ ʤʦʞʥʦ ʩʦʟʜʘʪʴ 

ʥʝʩʢʦʣʴʢʦ ʠʥʜʝʢʩʦʚ. 

ɼʣʷ ʫʜʘʣʝʥʠʷ ʠʥʜʝʢʩʦʚ ʩʣʫʞʠʪ ʠʥʩʪʨʫʢʮʠʷ  

DROP INDEX <ʠʤʷ ʠʥʜʝʢʩʘ> ON<ʠʤʷ ʪʘʙʣʠʮʳ> 

 

5.10 ʅʘʧʨʘʚʣʝʥʠʷ ʨʘʟʚʠʪʠʷ ʉʋɹɼ 

ɸʥʘʣʠʟ ʩʦʚʨʝʤʝʥʥʳʭ ʉʋɹɼ ʠ ʨʝʘʣʠʟʦʚʘʥʥʳʭ ʥʘ ʠʭ ʦʩʥʦʚʝ ʧʨʠʣʦʞʝʥʠʡ 

ʧʦʟʚʦʣʷʝʪ ʧʨʝʜʧʦʣʦʞʠʪʴ ʩʣʝʜʫʶʱʠʝ ʥʘʧʨʘʚʣʝʥʠʷ ʠʭ ʨʘʟʚʠʪʠʷ: 

1. ʇʦʠʩʢ ʙʦʣʝʝ ʩʦʚʨʝʤʝʥʥʳʭ ʤʦʜʝʣʝʡ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʠ ʪʠʧʦʚ ʜʘʥʥʳʭ ʚ 
ʙʘʟʘʭ. ʇʨʝʜʩʪʘʚʣʷʶʪ ʠʥʪʝʨʝʩ ʉʋɹɼ, ʧʦʜʜʝʨʞʠʚʘʶʱʠʝ ʥʝʩʢʦʣʴʢʦ ʤʦʜʝʣʝʡ 

ʠʣʠ ʦʜʥʫ ʠʥʪʝʛʨʠʨʦʚʘʥʥʫʶ ʤʦʜʝʣʴ ʠ ʧʦʟʚʦʣʷʶʱʠʝ ʫʜʦʙʥʦ ʧʨʦʛʨʘʤʤʠʨʦʚʘʪʴ 

ʚʳʯʠʩʣʝʥʠʷ, ʦʙʨʘʙʘʪʳʚʘʪʴ ʩʠʤʚʦʣʴʥʫʶ ʠ ʛʨʘʬʠʯʝʩʢʫʶ ʠʥʬʦʨʤʘʮʠʶ, 

ʨʘʙʦʪʘʪʴ ʩʦ ʟʥʘʥʠʷʤʠ, ʘʫʜʠʦ- ʠ ʚʠʜʝʦʠʥʬʦʨʤʘʮʠʝʡ, ʦʩʫʱʝʩʪʚʣʷʪʴ ʜʦʩʪʫʧ ʢ 

ʨʘʩʧʨʝʜʝʣʝʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʠ ʜʨ. ʅʘ ʧʫʪʠ ʢ ʨʝʰʝʥʠʶ ʵʪʦʡ ʧʨʦʙʣʝʤʳ 

ʥʘʭʦʜʠʪʩʷ ʧʦʧʳʪʢʘ ʧʦʜʜʝʨʞʢʠ ʚʦ ʤʥʦʛʠʭ ʩʦʚʨʝʤʝʥʥʳʭ ʉʋɹɼ ʨʘʟʣʠʯʥʳʭ 

ʪʠʧʦʚ ʜʚʦʠʯʥʳʭ ʜʘʥʥʳʭ ʠ ʪʠʧʘ ʛʠʧʝʨʩʩʳʣʢʠ. 
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2. ʈʘʟʨʘʙʦʪʢʘ ʥʦʚʳʭ ʘʨʭʠʪʝʢʪʫʨ ʉʋɹɼ. ʉʦʚʨʝʤʝʥʥʳʝ ʀʉ ʪʨʝʙʫʶʪ ʦʪ 
ʉʋɹɼ ʚʦʟʤʦʞʥʦʩʪʠ ʭʨʘʥʠʪʴ ʠ ʦʙʨʘʙʘʪʳʚʘʪʴ ʜʘʥʥʳʝ ʦʙʲʝʤʦʚ ʧʝʪʘʙʘʡʪʦʚ 

(1015 ʙʘʡʪʦʚ). ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʛʦʚʦʨʷʪ ʦ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʦʨʛʘʥʠʟʘʮʠʠ ʥʦʚʦʛʦ 

ʫʨʦʚʥʷ ʠʝʨʘʨʭʠʠ ʥʦʩʠʪʝʣʝʡ ï ʪʨʝʪʠʯʥʦʡ ʧʘʤʷʪʠ. ʋʩʪʨʦʡʩʪʚʘʤʠ ʪʨʝʪʠʯʥʦʡ 

ʧʘʤʷʪʠ ʤʦʛʫʪ ʙʳʪʴ ʫʩʪʨʦʡʩʪʚʘ ʚ ʚʠʜʝ ʩʪʦʝʢ ʤʘʛʥʠʪʥʳʭ ʜʠʩʢʦʚ ʠʣʠ ʣʝʥʪ ʩ 

ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʩʤʝʥʷʝʤʳʤʠ ʥʦʩʠʪʝʣʷʤʠ. ʇʨʠʤʝʨʦʤ ʤʦʞʝʪ ʙʳʪʴ ʙʫʬʝʨʥʘʷ 

ʩʠʩʪʝʤʘ VSM (Virtual Storage Manager) ʢʦʨʧʦʨʘʮʠʠ Storage Tek. ʕʪʘ ʩʠʩʪʝʤʘ 

ʥʘʢʘʧʣʠʚʘʝʪ ʠ ʩʦʭʨʘʥʷʝʪ ʜʘʥʥʳʝ ʥʘ ʞʝʩʪʢʠʭ ʜʠʩʢʘʭ ʚ ʙʫʬʝʨʝ ʜʘʥʥʳʭ, ʛʜʝ ʦʥʠ 

ʩʢʣʘʜʠʨʫʶʪʩʷ ʚ ʚʠʜʝ ʚʠʨʪʫʘʣʴʥʳʭ ʪʦʤʦʚ ʥʘ ʤʘʛʥʠʪʥʳʭ ʣʝʥʪʘʭ (ʜʦ 100 000 

ʪʦʤʦʚ ʥʘ ʢʘʞʜʦʤ ʜʠʩʢʦʚʦʤ ʙʫʬʝʨʝ). ʄʘʢʩʠʤʘʣʴʥʘʷ ʩʢʦʨʦʩʪʴ ʧʝʨʝʜʘʯʠ 

ʜʘʥʥʳʭ ʧʦʣʴʟʦʚʘʪʝʣʷ ï ʜʦ 45 ʄʙʘʡʪʦʚ/ʩ. 

3. ʈʘʩʰʠʨʝʥʠʝ ʦʙʣʘʩʪʝʡ ʧʨʠʤʝʥʝʥʠʷ ɹɼ. ʂ ʥʦʚʳʤ ʦʙʣʘʩʪʷʤ ʧʨʠʤʝʥʝʥʠʷ 
ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʩʣʝʜʫʶʱʠʝ ʜʚʘ ʢʣʘʩʩʘ ʟʘʜʘʯ: 

- ʆʙʨʘʙʦʪʢʠ ʩʚʝʨʭʙʦʣʴʰʠʭ ʦʙʲʝʤʦʚ ʠʥʬʦʨʤʘʮʠʠ. ʇʨʠʤʝʨʦʤ ʷʚʣʷʝʪʩʷ 

ʧʨʦʝʢʪʠʨʫʝʤʘʷ ʀʉ ʥʘʙʣʶʜʝʥʠʷ ɿʝʤʣʠ EOS (Earth Observing System), 

ʦʩʥʦʚʥʳʤ ʵʣʝʤʝʥʪʦʤ ʢʦʪʦʨʦʡ ʷʚʣʷʝʪʩʷ ʙʘʟʘ ʜʘʥʥʳʭ EOS DIS (EOS Data and 

Information System) ï ʩʠʩʪʝʤʘ ʜʘʥʥʳʭ ʠ ʠʥʬʦʨʤʘʮʠʠ. 

- ʈʘʩʧʨʝʜʝʣʝʥʥʦʡ ʦʙʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʠ ʚ ʩʝʪʠ. ʇʨʠʤʝʨʘʤʠ ʟʘʜʘʯ 

ʜʘʥʥʦʛʦ ʪʠʧʘ ʷʚʣʷʶʪʩʷ ʟʘʜʘʯʠ ʧʦʠʩʢʘ ʠ ʦʪʙʦʨʘ ʠʥʬʦʨʤʘʮʠʠ ʚ ʩʝʪʠ Internet, 

ʦʨʛʘʥʠʟʘʮʠʠ ʢʦʣʣʝʢʪʠʚʥʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʚ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦ ʨʘʟʥʝʩʝʥʥʳʭ 

ʦʨʛʘʥʠʟʘʮʠʷʭ, ʦʙʤʝʥʘ ʤʘʪʝʨʠʘʣʴʥʳʤʠ, ʠʥʬʦʨʤʘʮʠʦʥʥʳʤʠ, ʜʝʥʝʞʥʳʤʠ ʠ 

ʜʨʫʛʠʤʠ ʨʝʩʫʨʩʘʤʠ ʩ ʵʣʝʢʪʨʦʥʥʳʤ ʦʬʦʨʤʣʝʥʠʝʤ. 

4. ʋʣʫʯʰʝʥʠʝ ʩʝʨʚʠʩʘ ʢʦʥʝʯʥʳʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʘʜʤʠʥʠʩʪʨʘʪʦʨʦʚ ʠ 
ʨʘʟʨʘʙʦʪʯʠʢʦʚ. 

ʇʝʨʩʧʝʢʪʠʚʥʳʝ ʉʋɹɼ ʧʦʟʚʦʣʷʶʪ ʨʝʰʘʪʴ ʩʪʦʷʱʠʝ ʧʨʠʢʣʘʜʥʳʝ ʟʘʜʘʯʠ ʩ 

ʣʫʯʰʠʤ ʢʘʯʝʩʪʚʦʤ. ɼʣʷ ʵʪʦʛʦ ʥʝʦʙʭʦʜʠʤʦ ʦʧʠʨʘʪʴʩʷ ʥʘ ʙʦʣʝʝ ʩʦʚʝʨʰʝʥʥʫʶ 

ʵʣʝʤʝʥʪʥʫʶ ʙʘʟʫ (ʫʚʝʣʠʯʝʥʠʝ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʦʙʨʘʙʦʪʢʠ ʟʘʧʨʦʩʦʚ, 

ʧʦʚʳʰʝʥʠʝ ʦʙʲʝʤʘ ʭʨʘʥʠʤʳʭ ʜʘʥʥʳʭ), ʠʤʝʪʴ ʙʦʣʝʝ ʩʦʚʝʨʰʝʥʥʫʶ 

ʧʨʦʛʨʘʤʤʥʫʶ ʦʨʛʘʥʠʟʘʮʠʶ (ʨʘʩʧʨʝʜʝʣʝʥʥʘʷ ʦʙʨʘʙʦʪʢʘ, ʙʝʟʦʧʘʩʥʦʩʪʴ 

ʭʨʘʥʠʤʦʡ ʠʥʬʦʨʤʘʮʠʠ), ʦʙʣʘʜʘʪʴ ʛʠʙʢʠʤʠ ʠ ʫʜʦʙʥʳʤʠ ʠʥʪʝʨʬʝʡʩʘʤʠ ʜʣʷ 

ʧʨʦʛʨʘʤʤʠʩʪʦʚ, ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʠ ʘʜʤʠʥʠʩʪʨʘʪʦʨʘ ɹɼ. ʆʜʥʠʤ ʠʟ ʥʦʚʳʭ 

ʪʨʝʙʦʚʘʥʠʡ ʚ ʦʙʣʘʩʪʠ ʀʊ ʷʚʣʷʝʪʩʷ ʦʙʝʩʧʝʯʝʥʠʝ ʙʝʟʦʩʪʘʥʦʚʦʯʥʦʡ ʨʘʙʦʪʳ. 

ʅʝʢʦʪʦʨʳʝ ʀʉ ʨʘʙʦʪʘʶʪ ʥʝʧʨʝʨʳʚʥʦ. 

ɺ ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʧʦʷʚʣʷʝʪʩʷ ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʦʙʝʩʧʝʯʝʥʠʠ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʤʦʙʠʣʴʥʦʛʦ ʧʦʣʴʟʦʚʘʪʝʣʷ. ʊʝʧʝʨʴ ʥʫʞʥʦ 

ʠʤʝʪʴ ʚʦʟʤʦʞʥʦʩʪʠ ʚʝʜʝʥʠʷ ɹɼ ʢʘʢ ʥʘ ʮʝʥʪʨʘʣʴʥʦʡ (ʩʪʘʮʠʦʥʘʨʥʦʡ) ɺʉ, ʪʘʢ ʠ 

ʥʘ ʧʦʨʪʘʪʠʚʥʦʤ (ʧʝʨʝʥʦʩʥʦʤ) ʢʦʤʧʴʶʪʝʨʝ. ʇʨʠ ʵʪʦʤ ʥʝʦʙʭʦʜʠʤʦ ʠʤʝʪʴ 

ʩʨʝʜʩʪʚʘ ʟʘʛʨʫʟʢʠ/ʚʳʛʨʫʟʢʠ ʚʳʙʨʘʥʥʳʭ ʜʘʥʥʳʭ ʩ ʮʝʥʪʨʘʣʴʥʦʡ ʚ ʧʦʨʪʘʪʠʚʥʫʶ 

ʕɺʄ, ʘ ʪʘʢʞʝ ʩʨʝʜʩʪʚʘ ʦʙʝʩʧʝʯʝʥʠʷ ʩʦʛʣʘʩʦʚʘʥʥʦʩʪʠ ʠʥʬʦʨʤʘʮʠʠ ʚ ʦʙʝʠʭ 

ʙʘʟʘʭ. ʕʪʠ ʩʨʝʜʩʪʚʘ, ʥʘʧʨʠʤʝʨ, ʉʋɹɼ Oracle Lite. 

 

ʂʦʥʪʨʦʣʴʥʳʝ ʚʦʧʨʦʩʳ 
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1. ʏʪʦ ʧʦʥʠʤʘʝʪʩʷ ʧʦʜ ʙʘʟʦʡ ʜʘʥʥʳʭ? ʂʘʢʠʝ ʠʤʝʶʪʩʷ ʦʪʣʠʯʠʪʝʣʴʥʳʝ 

ʩʚʦʡʩʪʚʘ ʙʘʟʳ ʜʘʥʥʳʭ ʦʪ ʧʨʦʩʪʦʡ ʩʦʚʦʢʫʧʥʦʩʪʠ ʜʘʥʥʳʭ? 

2. ʏʪʦ ʪʘʢʦʝ ʩʠʩʪʝʤʘ ʙʘʟ ʜʘʥʥʳʭ? ʂʘʢʠʝ ʢʦʤʧʦʥʝʥʪʳ ʚʭʦʜʷʪ ʚ ʩʠʩʪʝʤʫ 

ʙʘʟʳ ʜʘʥʥʳʭ? 

3. ʀʟ  ʢʘʢʠʭ ʦʩʥʦʚʥʳʭ ʵʣʝʤʝʥʪʦʚ ʩʦʩʪʦʠʪ ʙʘʟʘ ʜʘʥʥʳʭ? 

4. ʏʪʦ ʪʘʢʦʝ ʤʦʜʝʣʴ ʜʘʥʥʳʭ? ʅʘʟʦʚʠʪʝ ʦʩʥʦʚʥʳʝ ʢʦʤʧʦʥʝʥʪʳ ʤʦʜʝʣʠ 

ʜʘʥʥʳʭ. 

5. ʂʘʢʠʝ ʤʦʜʝʣʠ ʜʘʥʥʳʭ ʩʫʱʝʩʪʚʫʶʪ? ɺ ʯʝʤ ʠʭ ʦʪʣʠʯʠʷ? 

6. ʀʟ ʢʘʢʠʭ ʫʨʦʚʥʝʡ ʩʦʩʪʦʠʪ ʘʨʭʠʪʝʢʪʫʨʘ ʙʘʟʳ ʜʘʥʥʳʭ? ɼʘʡʪʝ 

ʦʧʨʝʜʝʣʝʥʠʷ ʢʘʞʜʦʛʦ ʫʨʦʚʥʷ. 

7. ʅʘʟʦʚʠʪʝ ʦʩʥʦʚʥʳʝ ʫʨʦʚʥʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʙʘʟʳ ʜʘʥʥʳʭ. ʂʘʢʠʝ 

ʟʘʜʘʯʠ ʨʝʰʘʶʪʩʷ ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʙʘʟ ʜʘʥʥʳʭ? 

8. ʏʪʦ ʪʘʢʦʝ ʥʦʨʤʘʣʠʟʘʮʠʷ?  ʉʢʦʣʴʢʦ ʥʦʨʤʘʣʴʥʳʭ ʬʦʨʤ ʩʫʱʝʩʪʚʫʝʪ? 

9. ʂʘʢʠʝ ʵʪʘʧʳ ʨʘʙʦʪʳ ʩ ʪʝʭʥʦʣʦʛʠʷʤʠ ʙʘʟ ʜʘʥʥʳʭ ʠʤʝʶʪʩʷ? 

10. ʏʪʦ ʪʘʢʦʝ ʷʟʳʢ SQL?  ʆʧʠʰʠʪʝ ʦʩʥʦʚʥʫʶ ʩʪʨʫʢʪʫʨʫ ʷʟʳʢʘ SQL. 

11. ʅʘʟʦʚʠʪʝ ʦʩʥʦʚʥʳʭ ʦʧʝʨʘʪʦʨʦʚ ʷʟʳʢʘ SQL. 
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ɻʃɸɺɸ 6. ʀʅʊɽʃʃɽʂʊʋɸʃʔʅʓʁ ɸʅɸʃʀɿ ɼɸʅʅʓʍ 

6.1 ɺʚʝʜʝʥʠʝ 

ɿʥʘʥʠʝ ʤʦʞʝʪ ʙʳʪʴ ʦʧʨʝʜʝʣʝʥʦ ʢʘʢ ʤʥʦʞʝʩʪʚʦ ʬʘʢʪʦʚ ʠ ʧʨʠʥʮʠʧʦʚ, 

ʥʘʢʦʧʣʝʥʥʳʭ ʯʝʣʦʚʝʯʝʩʪʚʦʤ (ʧʦʥʷʪʠʡ, ʧʨʘʚʠʣ, ʤʝʪʦʜʦʚ ʠ ʪ.ʜ.), ʠʣʠ ʢʘʢ 

ʤʥʦʞʝʩʪʚʦ ʨʝʟʫʣʴʪʘʪʦʚ ʤʳʩʣʠʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʬʘʢʪʦʚ, ʠʣʠ ʢʘʢ 

ʩʦʩʪʦʷʥʠʝ ʦʩʚʝʜʦʤʣʝʥʥʦʩʪʠ (ʦʧʨʝʜʝʣʝʥʠʝ ʤʦʞʝʪ ʙʳʪʴ ʠ ʚʝʨʥʦʝ, ʥʦ ʜʘʣʝʢʦ ʥʝ 

ʧʦʣʥʦʝ). 

ʊʝʨʤʠʥ ʟʥʘʥʠʝ ʪʝʩʥʦ ʩʚʷʟʘʥ ʩ ʧʦʥʷʪʠʝʤ ʠʥʪʝʣʣʝʢʪ. ʏʘʩʪʦ ʣʶʜʝʡ, 

ʦʙʣʘʜʘʶʱʠʭ ʦʙʰʠʨʥʳʤʠ ʟʥʘʥʠʷʤʠ, ʥʘʟʳʚʘʶʪ ʠʥʪʝʣʣʝʢʪʫʘʣʘʤʠ. 

ʉʯʠʪʘʝʪʩʷ, ʯʪʦ ʚ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʦʨʛʘʥʠʟʤʘʭ ʟʥʘʥʠʷ ʭʨʘʥʷʪʩʷ ʚ ʚʠʜʝ 

ʩʣʦʞʥʳʭ ʩʪʨʫʢʪʫʨ ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʭ ʥʝʡʨʦʥʦʚ. ʉʨʝʜʥʠʡ ʚʝʩ ʤʦʟʛʘ ʯʝʣʦʚʝʢʘ 

ʦʢʦʣʦ 1,5 ʢʛ ʠ ʦʥ ʩʦʜʝʨʞʠʪ ʦʢʦʣʦ
1210  ʥʝʡʨʦʥʦʚ (ʧʦ ʦʮʝʥʢʘʤ, ʧʦʪʝʥʮʠʘʣʴʥʘʷ 

ʝʤʢʦʩʪʴ ʧʘʤʷʪʠ ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 
1410  ʙʠʪ). ʊʝʨʤʠʥ ʟʥʘʥʠʝ ʥʝ ʩʣʝʜʫʝʪ ʧʫʪʘʪʴ 

ʩʦ ʩʣʦʚʦʤ ʜʘʥʥʳʝ (ʥʘʧʨʠʤʝʨ, ʚʨʘʯ ʣʝʯʠʪ ʧʘʮʠʝʥʪʘ, ʠʩʧʦʣʴʟʫʷ ʜʘʥʥʳʝ ï 

ʨʝʟʫʣʴʪʘʪʳ ʦʙʩʣʝʜʦʚʘʥʠʷ ï ʠ ʟʥʘʥʠʷ).  

ʆʙʱʘʷ ʩʭʝʤʘ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʟʥʘʥʠʡ: 

ʄʳʩʣʝʥʥʳʡ ʦʙʨʘʟ Ÿ ɿʘʧʠʩʴ (ʩʠʤʚʦʣʳ, ʪʝʢʩʪ, ʠʟʦʙʨʘʞʝʥʠʷ) Ÿ 

ʉʦʭʨʘʥʝʥʠʝ ʚ ʢʦʤʧʴʶʪʝʨʝ 

ʉʦʚʨʝʤʝʥʥʳʝ ʤʝʪʦʜʳ ʩʙʦʨʘ ʢʦʣʠʯʝʩʪʚʝʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʠ ʨʘʟʚʠʪʠʝ 

ʪʝʭʥʦʣʦʛʠʡ ʝʝ ʭʨʘʥʝʥʠʷ ʧʨʠʚʝʣʠ ʢ ʙʳʩʪʨʦʤʫ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʶ ʙʦʣʴʰʠʭ ʙʘʟ 

ʜʘʥʥʳʭ. ʕʪʦ ʧʨʦʠʟʦʰʣʦ ʚʦ ʚʩʝʭ ʦʙʣʘʩʪʷʭ ʯʝʣʦʚʝʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʦʪ 

ʪʨʘʜʠʮʠʦʥʥʳʭ (ʥʘʧʨʠʤʝʨ, ʟʘʧʠʩʠ ʦʙ ʦʧʣʘʪʝ ʧʦʢʫʧʦʢ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʢʨʝʜʠʪʥʳʭ ʢʘʨʪʦʯʝʢ, ʦ ʜʝʪʘʣʷʭ ʪʝʣʝʬʦʥʥʳʭ ʚʳʟʦʚʦʚ; ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʜʘʥʥʳʝ 

ʦ ʥʘʩʝʣʝʥʠʠ) ʜʦ ʙʦʣʝʝ ʵʢʟʦʪʠʯʝʩʢʠʭ (ʥʘʧʨʠʤʝʨ, ʠʟʦʙʨʘʞʝʥʠʷ 

ʘʩʪʨʦʥʦʤʠʯʝʩʢʠʭ ʪʝʣ, ʤʦʣʝʢʫʣʷʨʥʳʭ ʙʘʟ ʜʘʥʥʳʭ ʠ ʤʝʜʠʮʠʥʩʢʦʡ 

ʜʦʢʫʤʝʥʪʘʮʠʠ). ʇʦʵʪʦʤʫ ʥʝʫʜʠʚʠʪʝʣʴʥʦ, ʯʪʦ ʚʦʟʨʦʩ ʠʥʪʝʨʝʩ ʢ ʠʟʫʯʝʥʠʶ 

ʚʦʟʤʦʞʥʦʩʪʝʡ ʩʠʩʪʝʤʘʪʠʟʘʮʠʠ ʵʪʠʭ ʜʘʥʥʳʭ ʠ ʠʟʚʣʝʯʝʥʠʷ ʠʟ ʥʠʭ 

ʠʥʬʦʨʤʘʮʠʠ, ʢʦʪʦʨʘʷ ʤʦʞʝʪ ʠʤʝʪʴ ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʧʦʣʴʟʦʚʘʪʝʣʷ (ʠʣʠ 

ʚʣʘʜʝʣʴʮʘ) ʙʘʟʳ ʜʘʥʥʳʭ. ɼʠʩʮʠʧʣʠʥʘ, ʩʚʷʟʘʥʥʘʷ ʩ ʪʘʢʠʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ, 

ʩʪʘʣʘ ʠʟʚʝʩʪʥʘ ʢʘʢ Data Mining (DM), ʯʪʦ ʧʦ ʩʫʱʝʩʪʚʫ ʤʦʞʥʦ ʧʦʥʠʤʘʪʴ ʢʘʢ 

çʀʥʪʝʣʣʝʢʪʫʘʣʴʥʳʡ ʘʥʘʣʠʟ ʜʘʥʥʳʭè.  

 

6.2 ʏʪʦ ʞʝ ʪʘʢʦʝ Data Mining ? 

Data Mining  (DM, ʀʥʪʝʣʣʝʢʪʫʘʣʴʥʳʡ ʘʥʘʣʠʟ ʜʘʥʥʳʭ) ʧʨʝʜʩʪʘʚʣʷʝʪ 

ʩʦʙʦʡ ʧʨʦʮʝʩʩ ʚʳʧʦʣʥʝʥʠʷ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ ʠʟʚʣʝʯʝʥʠʷ ʠ ʛʝʥʝʨʘʮʠʠ 

ʧʨʦʛʥʦʩʪʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ ʠʟ ʙʦʣʴʰʠʭ ʙʘʟ ʜʘʥʥʳʭ. ʆʥ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ 

ʘʥʘʣʠʟ (ʯʘʩʪʦ ʙʦʣʴʰʠʭ) ʥʘʙʦʨʦʚ ʜʘʥʥʳʭ ʥʘʙʣʶʜʝʥʠʡ ʩ ʮʝʣʴʶ ʥʘʭʦʞʜʝʥʠʷ 

ʥʝʦʯʝʚʠʜʥʳʭ, ʨʘʥʝʝ ʥʝʠʟʚʝʩʪʥʳʭ ʩʦʦʪʥʦʰʝʥʠʡ ʠ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʜʘʥʥʳʭ 

ʥʦʚʳʤʠ ʩʧʦʩʦʙʘʤʠ, ʢʦʪʦʨʳʝ ʷʚʣʷʶʪʩʷ ʧʦʥʷʪʥʳʤʠ ʠ ʧʦʣʝʟʥʳʤʠ ʜʣʷ 

ʧʦʣʴʟʦʚʘʪʝʣʝʡ. 
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ɼʣʷ ʩʦʦʪʥʦʰʝʥʠʡ ʠ ʧʨʝʜʩʪʘʚʣʝʥʠʡ, ʧʦʣʫʯʝʥʥʳʭ ʩ ʧʦʤʦʱʴʶ DM, ʯʘʩʪʦ 

ʠʩʧʦʣʴʟʫʶʪ ʪʝʨʤʠʥ ʤʦʜʝʣʴ ʠʣʠ hʘʙʣʦʥ (ʧʨʦʪʦʪʠʧ). ʕʪʦ ʤʦʛʫʪ ʙʳʪʴ 

ʣʠʥʝʡʥʳʝ ʫʨʘʚʥʝʥʠʷ, ʧʨʘʚʠʣʘ, ʢʣʘʩʪʝʨʳ, ʛʨʘʬʠʢʠ, ʜʨʝʚʦʚʠʜʥʳʝ ʩʪʨʫʢʪʫʨʳ ʠ 

ʰʘʙʣʦʥʳ ʧʦʚʪʦʨʷʶʱʠʭʩʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ ʚʦ ʚʨʝʤʝʥʥʳʭ ʨʷʜʘʭ 

(ʥʘʧʨʠʤʝʨ, ʩʝʟʦʥʥʳʝ ʠʟʤʝʥʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʚʣʘʞʥʦʩʪʠ ʚʦʟʜʫʭʘ). ʉʣʝʜʫʝʪ 

ʦʪʤʝʪʠʪʴ, ʯʪʦ ʜʠʩʮʠʧʣʠʥʘ DM ʯʘʩʪʦ ʠʤʝʝʪ ʜʝʣʦ ʩ ʜʘʥʥʳʤʠ, ʢʦʪʦʨʳʝ ʨʘʥʝʝ 

ʙʳʣʠ ʩʦʙʨʘʥʳ ʜʣʷ ʢʘʢʠʭ-ʪʦ ʜʨʫʛʠʭ ʮʝʣʝʡ (ʥʘʧʨʠʤʝʨ, ʦʥʠ ʤʦʛʫʪ ʙʳʪʴ ʩʦʙʨʘʥʳ 

ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʩʦʭʨʘʥʠʪʴ ʠʩʪʦʨʠʶ ʙʘʥʢʦʚʩʢʠʭ ʦʧʝʨʘʮʠʡ ʢʣʠʝʥʪʦʚ). ʕʪʦ 

ʦʟʥʘʯʘʝʪ, ʯʪʦ ʟʘʜʘʯʠ Data Mining, ʢʘʢ ʧʨʘʚʠʣʦ, ʥʝ ʠʛʨʘʶʪ ʨʦʣʠ ʚ ʩʪʨʘʪʝʛʠʠ 

ʩʙʦʨʘ ʜʘʥʥʳʭ. ʕʪʦ ʠ ʦʪʣʠʯʘʝʪ DM ʦʪ ʙʦʣʴʰʠʥʩʪʚʘ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ, ʚ ʢʦʪʦʨʳʭ ʜʘʥʥʳʝ ʩʦʙʠʨʘʶʪʩʷ ʩ ʧʦʤʦʱʴʶ ʵʬʬʝʢʪʠʚʥʳʭ 

ʩʪʨʘʪʝʛʠʡ, ʯʪʦʙʳ ʦʪʚʝʪʠʪʴ ʥʘ ʢʦʥʢʨʝʪʥʳʝ ʚʦʧʨʦʩʳ. Data Mining (ʪʘʢʞʝ 

ʥʘʟʳʚʘʝʤʳʡ Knowledge Discovery in Databases (KDD), ʯʪʦ ʦʙʳʯʥʦ ʧʦʥʠʤʘʶʪ 

ʢʘʢ çɺʳʷʚʣʝʥʠʝ ʟʥʘʥʠʡ ʚ ʙʘʟʘʭ ʜʘʥʥʳʭè) ʤʦʞʥʦ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʪʴ ʢʘʢ 

ʘʚʪʦʤʘʪʠʯʝʩʢʠʡ ʠʣʠ ʫʜʦʙʥʳʡ ʩʧʦʩʦʙ ʠʟʚʣʝʯʝʥʠʷ ʰʘʙʣʦʥʦʚ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʭ 

ʟʥʘʥʠʷ ʥʝʷʚʥʦ ʧʨʠʩʫʪʩʪʚʫʶʱʠʝ ʠʣʠ ʩʣʫʯʘʡʥʦ ʩʦʭʨʘʥʝʥʥʳʝ ʚ ʙʦʣʴʰʠʭ ʙʘʟʘʭ 

ʜʘʥʥʳʭ. ʆʥʠ ʤʦʛʫʪ ʩʦʜʝʨʞʘʪʴ ʤʠʣʣʠʦʥʳ ʩʪʨʦʢ (ʦʪʥʦʩʷʱʠʭʩʷ ʢ ʪʝʤʘʤ ʙʘʟ 

ʜʘʥʥʳʭ), ʚ ʪ.ʥ. ʭʨʘʥʠʣʠʱʘʭ ʜʘʥʥʳʭ (DWH), ʚ ʠʥʪʝʨʥʝʪʝ ʠʣʠ ʚ ʧʦʪʦʢʘʭ 

ʜʘʥʥʳʭ. ʅʘʧʨʠʤʝʨ, ʤʝʩʪʦ DM ʚ ʘʨʭʠʪʝʢʪʫʨe ʭʨʘʥʠʣʠʱ ʜʘʥʥʳʭ (DWH) 

ʠʣʣʶʩʪʨʠʨʫʝʪ ʨʠʩ.6.1, ʠʟ ʢʦʪʦʨʦʛʦ ʤʦʞʥʦ ʟʘʤʝʪʠʪʴ, ʯʪʦ ʪʝʨʤʠʥ çʭʨʘʥʠʣʠʱʝ 

ʜʘʥʥʳʭè ʥʝ ʧʦʣʥʦʩʪʴʶ ʚʳʨʘʞʘʝʪ ʩʫʱʥʦʩʪʴ ʩʠʩʪʝʤ (ʮʝʥʪʨʦʚ) ʭʨʘʥʝʥʠʷ ʠ 

ʦʙʨʘʙʦʪʢʠ ʙʦʣʴʰʠʭ ʙʘʟ ʜʘʥʥʳʭ.  

 

ʈʠʩʫʥʦʢ 6.1 - DM ʚ ʘʨʭʠʪʝʢʪʫʨʝ ʭʨʘʥʠʣʠʱ ʜʘʥʥʳʭ (DWH) 

ɺr  ʤʦʞʝʪʝ ʫʚʠʜʝʪʴ ʦʩʥʦʚʥʳʝ ʦʪʣʠʯʠʷ ʘʨʭʠʪʝʢʪʫʨʳ ʭʨʘʥʠʣʠʱ ʜʘʥʥʳʭ 

(DWH) ʦʪ ʘʨʭʠʪʝʢʪʫʨʳ ʪʨʘʜʠʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʙʘʟ ʜʘʥʥʳʭ, ʢʦʪʦʨʳʝ 
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ʚʢʣʶʯʘʶʪ ʚ ʩʝʙʷ ʤʦʜʫʣʠ: Data Mining, ɸʥʘʣʠʟ (ʢʘʢ ʯʘʩʪʴ KDD), OLAP (On-

Line Analytic Processes) ʚʤʝʩʪʦ ʠʣʠ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʢ OLTP (On-Line 

Transaction Processes), ʘ ʪʘʢʞʝ ʩʝʨʚʝʨʳ DWH ʠʣʠ Marts (ʥʘʙʦʨ ʩʝʨʚʝʨʦʚ ʜʣʷ 

ʨʘʟʣʠʯʥʳʭ ʩʣʫʞʙ ʧʨʝʜʧʨʠʷʪʠʡ). ʂʨʦʤʝ ʪʦʛʦ ʚ ʭʨʘʥʠʣʠʱʘʭ ʜʘʥʥʳʭ ʦʙʳʯʥʦ 

ʧʨʠʩʫʪʩʪʚʫʶʪ ʤʦʜʫʣʠ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʡ ʦʙʨʘʙʦʪʢʠ ʧʦʩʪʫʧʘʶʱʠʭ ʜʘʥʥʳʭ 

(ʥʘʧʨʠʤʝʨ, ʜʣʷ ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤ ʩ ʧʨʦʧʫʱʝʥʥʳʤʠ ʠʣʠ ʷʚʥʦ ʦʰʠʙʦʯʥʳʤʠ 

ʜʘʥʥʳʤʠ (Data cleaning), ʜʣʷ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʝʜʠʥʠʮ ʠʟʤʝʨʝʥʠʷ ʢ ʝʜʠʥʦʡ 

ʩʠʩʪʝʤʝ (Transforming), ʠ ʪ.ʜ). 

ɿʘʤʝʯʘʥʠʝ ʦʙ ʠʩʪʦʨʠʠ ʪʝʨʤʠʥʦʚ 
[https://en.wikipedia.org/wiki/Data_mining] 

ɻʨʠʛʦʨʠʡ ʇʠʪʝʪʩʢʠʡ-ʐʘʧʠʨʦ (Gregory Piatetsky-Shapiro) ʚʧʝʨʚʳʝ ʚʚʝʣ 

ʪʝʨʤʠʥ çKnowledge Discovery in Databasesè (KDD ï ɺʳʷʚʣʝʥʠʝ ɿʥʘʥʠʡ ʚ 

ɹʘʟʘʭ ɼʘʥʥʳʭ) ʚ ʜʦʢʣʘʜʝ ʜʣʷ ʧʝʨʚʦʛʦ ʩʝʤʠʥʘʨʘ ʧʦ ʪʦʡ ʞʝ ʪʝʤʝ (KDD-1989), ʠ 

ʵʪʦʪ ʪʝʨʤʠʥ ʩʪʘʣ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʚ ʩʦʦʙʱʝʩʪʚʝ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ 

ʀʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʠ ʆʙʫʯʘʶʱʠʭʩʷ ʄʘʰʠʥ (AI ʠ Machine Learning 

Community). ʆʜʥʘʢʦ ʚ ʙʠʟʥʝʩ ʠ ʤʝʜʠʡʥʳʭ ʩʦʦʙʱʝʩʪʚʘʭ ʙʦʣʝʝ ʧʦʧʫʣʷʨʥʳʤ 

ʩʪʘʣ ʪʝʨʤʠʥ Data Mining (1990). ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ, ʪʝʨʤʠʥʳ Data Mining ʠ 

KDD ʠʩʧʦʣʴʟʫʶʪʩʷ ʢʘʢ ʩʠʥʦʥʠʤʳ. ʇʨʠʤʝʨʥʦ ʩ 2007 ʛʦʜʘ ʪʝʨʤʠʥʳ çPredictive 

Analyticsè ʠ ʩ 2011 ʛʦʜʘ çData Scienceè ʪʘʢʞʝ ʩʪʘʣʠ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʜʣʷ 

ʦʙʦʟʥʘʯʝʥʠʷ ʵʪʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ʥʘʫʢʠ. 

ʌʘʢʪʠʯʝʩʢʠ, ʤʳ ʤʦʞʝʤ ʩʢʘʟʘʪʴ, ʯʪʦ DM ï ʵʪʦ ʯʘʩʪʴ ʧʨʦʮʝʩʩʘ KDD, 

ʩʚʷʟʘʥʥʘʷ ʩ ʘʣʛʦʨʠʪʤʘʤʠ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʤʝʪʦʜʦʚ ʚʳʷʚʣʝʥʠʷ ʟʥʘʥʠʡ ʚ ɹʘʟʘʭ 

ʜʘʥʥʳʭ, ʘ ʪʘʢʞʝ ʵʪʦ ʠʥʩʪʨʫʤʝʥʪ (ʚ ʩʦʯʝʪʘʥʠʠ ʩʦ ʩʪʘʪʠʩʪʠʯʝʩʢʠʤʠ ʠ 

ʤʘʪʝʤʘʪʠʯʝʩʢʠʤʠ ʤʝʪʦʜʘʤʠ) ʜʣʷ ʠʟʫʯʝʥʠʷ ʪʘʢʠʭ ʧʨʦʙʣʝʤ, ʢʘʢ ʧʦʜʜʝʨʞʢʘ 

ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ, ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʝ, ʧʨʝʜʩʢʘʟʘʥʠʝ ʠ ʦʮʝʥʠʚʘʥʠʝ, 

ʨʘʩʧʦʟʥʘʚʘʥʠʝ ʦʙʨʘʟʦʚ ʠ ʪ.ʜ. 

 

6.3 ʆʩʥʦʚʥʳʝ ʟʘʜʘʯʠ ʠ ʤʦʜʝʣʠ Data Mining  

DM (ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʡ ʘʥʘʣʠʟ ʜʘʥʥʳʭ) ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʤʥʦʞʝʩʪʚʦ 

ʨʘʟʣʠʯʥʳʭ ʘʣʛʦʨʠʪʤʦʚ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʇʨʠʩʪʫʧʘʷ ʢ ʘʥʘʣʠʟʫ, 

ʧʨʝʞʜʝ ʚʩʝʛʦ, ʩʣʝʜʫʝʪ ʚʳʙʨʘʪʴ ʩʦʦʪʚʝʪʩʪʚʫʶʱʫʶ ʤʦʜʝʣʴ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ, 

ʢʦʪʦʨʘʷ ʤʦʞʝʪ ʠʤʝʪʴ ʣʠʙʦ ʧʨʝʜʩʢʘʟʘʪʝʣʴʥʳʡ (predictive), ʣʠʙʦ ʦʧʠʩʘʪʝʣʴʥʳʡ 

(descriptive) ʭʘʨʘʢʪʝʨ. ʅʘ ʨʠʩ. 6.2 ʧʦʢʘʟʘʥʳ ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʝʤʳʝ ʟʘʜʘʯʠ DM, 

ʢʦʪʦʨʳʝ ʦʪʥʦʩʷʪʩʷ ʢ ʵʪʠʤ ʪʠʧʘʤ ʤʦʜʝʣʝʡ. 

 

https://en.wikipedia.org/wiki/Data_mining
https://en.wikipedia.org/wiki/Data_science
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ʈʠʩʫʥʦʢ 6.2 - ʄʦʜʝʣʠ DM (ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ) ʠ 

 ʦʩʥʦʚʥʳʝ ʦʪʥʦʩʷʱʠʝʩʷ ʢ ʥʠʤ ʟʘʜʘʯʠ 

ʇʨʝʜʩʢʘʟʘʪʝʣʴʥʳʝ ʤʦʜʝʣʠ (predictive models) ʧʦʟʚʦʣʷʶʪ 

ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʟʥʘʯʝʥʠʷ ʜʘʥʥʳʭ ʧʫʪʝʤ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʟʚʝʩʪʥʳʭ 

ʨʝʟʫʣʴʪʘʪʦʚ ʠʟ ʜʨʫʛʦʡ (ʪʨʝʥʠʨʦʚʦʯʥʦʡ) ʚʳʙʦʨʢʠ ʜʘʥʥʳʭ. ʂ ʥʠʤ ʦʪʥʦʩʷʪʩʷ: 

Å ʂʣʘʩʩʠʬʠʢʘʮʠʷ (classification): ʧʦʟʚʦʣʷʝʪ ʩʛʨʫʧʧʠʨʦʚʘʪʴ ʜʘʥʥʳʝ ʠʟ 

ʙʦʣʴʰʦʛʦ ʙʘʥʢʘ ʜʘʥʥʳʭ, ʠʩʧʦʣʴʟʫʷ ʟʘʨʘʥʝʝ ʦʧʨʝʜʝʣʝʥʥʳʡ ʥʘʙʦʨ ʢʣʘʩʩʦʚ. 

ʂʣʘʩʩʳ ʦʧʨʝʜʝʣʷʶʪʩʷ ʜʦ ʠʟʫʯʝʥʠʷ ʠʣʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʜʘʥʥʳʭ. ʂʣʘʩʩʠʬʠʢʘʮʠʷ 

ʟʘʜʘʯ ʧʦʟʚʦʣʷʝʪ ʥʝ ʪʦʣʴʢʦ ʠʟʫʯʠʪʴ ʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʩʫʱʝʩʪʚʫʶʱʠʝ 

ʦʙʨʘʟʮʳ ʜʘʥʥʳʭ, ʥʦ ʠ ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʙʫʜʫʱʝʝ ʧʦʚʝʜʝʥʠʝ ʚʳʙʦʨʦʯʥʳʭ 

ʜʘʥʥʳʭ. ʅʘʧʨʠʤʝʨ, ʚʳʷʚʣʝʥʠʝ ʩʣʫʯʘʝʚ ʤʦʰʝʥʥʠʯʝʩʪʚʘ, ʩʚʷʟʘʥʥʳʭ ʩ 

ʧʣʘʪʝʞʘʤʠ ʢʨʝʜʠʪʥʳʤʠ ʢʘʨʪʘʤʠ, ʯʪʦʙʳ ʧʨʝʜʦʪʚʨʘʪʠʪʴ ʤʘʪʝʨʠʘʣʴʥʳʝ ʧʦʪʝʨʠ, 

ʠʣʠ ʧʨʝʜʚʘʨʠʪʝʣʴʥʘʷ ʦʮʝʥʢʘ ʚʝʨʦʷʪʥʦʩʪʠ ʪʦʛʦ, ʯʪʦ ʨʘʙʦʪʥʠʢ ʧʦʢʠʥʝʪ 

ʦʨʛʘʥʠʟʘʮʠʶ ʜʦ ʦʢʦʥʯʘʥʠʷ ʧʨʦʝʢʪʘ ï ʵʪʦ ʥʝʢʦʪʦʨʳʝ ʟʘʜʘʯʠ, ʢʦʪʦʨʳʝ ʤʦʞʥʦ 

ʨʝʰʠʪʴ, ʧʨʠʤʝʥʷʷ ʤʝʪʦʜ ʢʣʘʩʩʠʬʠʢʘʮʠʠ. 

Å ʈʝʛʨʝʩʩʠʷ (regression) ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ, 

ʢʦʪʦʨʳʡ ʧʦʟʚʦʣʷʝʪ ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʙʫʜʫʱʠʝ ʟʥʘʯʝʥʠʷ ʠʩʩʣʝʜʫʝʤʳʭ 

ʘʪʨʠʙʫʪʦʚ ʥʘ ʦʩʥʦʚʝ ʠʭ ʪʝʢʫʱʠʭ ʠ ʧʨʦʰʣʳʭ ʟʥʘʯʝʥʠʡ. ɿʘʜʘʯʘ ʨʝʛʨʝʩʩʠʠ 

ʩʦʩʪʦʠʪ ʚ ʘʥʘʣʠʟʝ ʟʘʚʠʩʠʤʦʩʪʠ ʤʝʞʜʫ ʟʥʘʯʝʥʠʷʤʠ ʜʘʥʥʳʭ ʠ ʩʦʟʜʘʥʠʠ 

ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʬʦʨʤʫʣʳ ʵʪʦʡ ʟʘʚʠʩʠʤʦʩʪʠ. ʈʝʟʫʣʴʪʘʪ ʚʳʯʠʩʣʝʥʠʡ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʵʪʦʡ ʬʦʨʤʫʣʳ ʧʦʟʚʦʣʷʝʪ ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʙʫʜʫʱʠʝ ʟʥʘʯʝʥʠʷ 

ʜʣʷ ʩʫʱʝʩʪʚʫʶʱʠʭ ʠʣʠ ʜʘʞʝ ʧʨʦʧʫʱʝʥʥʳʭ ʜʘʥʥʳʭ. ʆʩʥʦʚʥʳʤ ʥʝʜʦʩʪʘʪʢʦʤ 

ʤʝʪʦʜʘ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʨʝʛʨʝʩʩʠʷ ʤʦʞʝʪ ʙʳʪʴ ʧʨʠʤʝʥʝʥʘ ʚ ʦʩʥʦʚʥʦʤ ʜʣʷ 

ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ, ʪʘʢʠʭ ʢʘʢ ʩʢʦʨʦʩʪʴ ʠʣʠ ʚʝʩ, ʯʪʦʙʳ ʧʨʝʜʩʢʘʟʘʪʴ ʠʭ 

ʙʫʜʫʱʝʝ ʧʦʚʝʜʝʥʠʝ. 

Å ɸʥʘʣʠʟ ʚʨʝʤʝʥʥʳʭ ʨʷʜʦʚ (time series analysis): ʵʪʦ ʯʘʩʪʴ DM, ʢʦʪʦʨʘʷ 

ʠʟʫʯʘʝʪ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʝ ʙʫʜʫʱʠʭ ʟʥʘʯʝʥʠʡ ʠʩʩʣʝʜʫʝʤʦʛʦ ʧʨʦʮʝʩʩʘ, 

ʠʩʧʦʣʴʟʫʷ ʟʘʜʘʥʥʳʡ ʥʘʙʦʨ ʟʘʚʠʩʷʱʠʭ ʦʪ ʚʨʝʤʝʥʠ, ʪʝʢʫʱʠʭ ʠ ʧʨʦʰʣʳʭ 

ʚʳʙʦʨʦʯʥʳʭ ʜʘʥʥʳʭ. ɿʥʘʯʝʥʠʷ, ʢʦʪʦʨʳʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʘʥʘʣʠʟʘ 
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ʚʨʝʤʝʥʥʳʭ ʨʷʜʦʚ, ʦʙʳʯʥʦ ʨʘʚʥʦʤʝʨʥʦ ʨʘʩʧʨʝʜʝʣʝʥʳ ʧʦ ʯʘʩʘʤ, ʜʥʷʤ, 

ʥʝʜʝʣʷʤ, ʤʝʩʷʮʘʤ, ʛʦʜʘʤ ʠ ʪʘʢ ʜʘʣʝʝ. ʀʩʩʣʝʜʦʚʘʪʝʣʴ ʤʦʞʝʪ ʥʘʨʠʩʦʚʘʪʴ 

ʛʨʘʬʠʢ ʫʯʘʩʪʢʘ ʚʨʝʤʝʥʥʦʛʦ ʨʷʜʘ ʜʣʷ ʚʠʟʫʘʣʠʟʘʮʠʠ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ 

ʠʟʤʝʥʝʥʠʡ ʚ ʜʘʥʥʳʭ ʟʘ ʢʦʥʢʨʝʪʥʳʡ ʠʥʪʝʨʚʘʣ ʚʨʝʤʝʥʠ. ʄʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʘʥʘʣʠʟ ʚʨʝʤʝʥʥʳʭ ʨʷʜʦʚ ʜʣʷ ʠʟʫʯʝʥʠʷ ʪʝʥʜʝʥʮʠʡ ʥʘ ʬʦʥʜʦʚʦʤ ʨʳʥʢʝ ʜʣʷ 

ʨʘʟʣʠʯʥʳʭ ʢʦʤʧʘʥʠʡ ʟʘ ʦʧʨʝʜʝʣʝʥʥʳʡ ʧʝʨʠʦʜ ʠ ʩʜʝʣʘʪʴ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ 

ʠʥʚʝʩʪʠʮʠʠ. ɺ ʯʘʩʪʥʦʩʪʠ, ʚ 80-ʭ ʛʦʜʘʭ ʧʨʦʰʣʦʛʦ ʚʝʢʘ ʵʪʦʪ ʤʝʪʦʜ ʚ ʩʦʯʝʪʘʥʠʠ 

ʩ ʨʝʛʨʝʩʩʠʦʥʥʳʤ ʘʥʘʣʠʟʦʤ ʙʳʣ ʠʩʧʦʣʴʟʦʚʘʥ ʜʣʷ ʨʘʥʥʝʛʦ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ 

ʫʨʦʞʘʷ (ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʧʫʪʥʠʢʦʚʳʭ ʜʘʥʥʳʭ ʦ ʪʦʣʱʠʥʝ ʩʥʝʞʥʦʛʦ ʧʦʢʨʦʚʘ 

ʚ ʤʘʨʪʝ-ʘʧʨʝʣʝ) ʠ ʦʧʨʝʜʝʣʝʥʠʷ ʬʴʶʯʝʨʩʥʳʭ ʮʝʥ ʥʘ ʟʝʨʥʦ ʙʫʜʫʱʝʡ ʦʩʝʥʴʶ, 

ʯʪʦ ʧʨʠʥʝʩʣʦ ʩʫʱʝʩʪʚʝʥʥʳʝ ʚʳʛʦʜʳ ʧʨʦʠʟʚʦʜʠʪʝʣʷʤ ʟʝʨʥʘ ʚ ʉʐɸ.  

ɺ ʦʧʠʩʘʪʝʣʴʥʦʡ ʤʦʜʝʣʠ (descriptive model) ʢ ʦʩʥʦʚʥʳʤ ʟʘʜʘʯʘʤ 

ʦʪʥʦʩʠʪʩʷ ʥʘʭʦʞʜʝʥʠʝ ʰʘʙʣʦʥʦʚ (pattern) ʠ ʦʪʥʦʰʝʥʠʡ ʚ ʩʦʙʨʘʥʥʳʭ 

ʦʙʨʘʟʮʘʭ, ʥʘʙʦʨʘʭ ʜʘʥʥʳʭ: 

Å ʂʣʘʩʪʝʨʠʟʘʮʠʷ (clustering) ï ʦʙʨʘʙʦʪʢʘ ʜʘʥʥʳʭ, ʧʨʝʜʰʝʩʪʚʫʶʱʘʷ 

ʢʣʘʩʩʠʬʠʢʘʮʠʠ, ʧʦʟʚʦʣʷʶʱʘʷ ʩʦʟʜʘʚʘʪʴ ʥʦʚʳʝ ʛʨʫʧʧʳ ʠ ʢʣʘʩʩʳ, ʦʩʥʦʚʘʥʥʳʝ 

ʥʘ ʠʟʫʯʝʥʠʠ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ, ʰʘʙʣʦʥʦʚ ʠ ʚʟʘʠʤʦʩʚʷʟʝʡ ʤʝʞʜʫ ʟʥʘʯʝʥʠʷʤʠ 

ʜʘʥʥʳʭ ʚ ʟʘʜʘʥʥʦʤ ʥʘʙʦʨʝ ʜʘʥʥʳʭ. ʆʥʘ ʘʥʘʣʦʛʠʯʥʘ ʢʣʘʩʩʠʬʠʢʘʮʠʠ, ʥʦ ʥʝ 

ʪʨʝʙʫʝʪ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʛʨʫʧʧ ʠʣʠ ʢʣʘʩʩʦʚ. ʂʣʘʩʪʝʨʠʟʘʮʠʷ 

ʪʘʢʞʝ ʠʟʚʝʩʪʥʘ ʚ ʥʘʫʯʥʦʡ ʣʠʪʝʨʘʪʫʨʝ ʢʘʢ ʩʘʤʦʦʙʫʯʝʥʠʝ ʠʣʠ ʩʝʛʤʝʥʪʘʮʠʷ 

(Unsupervised Learning or Segmentation). ʇʨʠ ʢʣʘʩʪʝʨʠʟʘʮʠʠ ʚʩʝ ʵʢʟʝʤʧʣʷʨʳ 

ʜʘʥʥʳʭ, ʥʘʠʙʦʣʝʝ ʩʭʦʜʥʳʝ ʜʨʫʛ ʩ ʜʨʫʛʦʤ (ʧʦʭʦʞʠʝ), ʩʦʙʠʨʘʶʪʩʷ ʚ ʦʜʥʫ 

ʛʨʫʧʧʫ, ʥʘʟʳʚʘʝʤʫʶ ʢʣʘʩʪʝʨ. ʇʨʠʤʝʨʘʤʠ ʤʦʛʫʪ ʙʳʪʴ ʛʨʫʧʧʳ ʧʨʝʜʧʨʠʷʪʠʡ, 

ʧʨʦʠʟʚʦʜʷʱʠʭ ʦʜʠʥʘʢʦʚʫʶ ʧʨʦʜʫʢʮʠʶ; ʧʦʯʚʳ, ʦʙʣʘʜʘʶʱʠʝ ʦʜʠʥʘʢʦʚʳʤʠ 

ʩʚʦʡʩʪʚʘʤʠ (ʥʘʧʨʠʤʝʨ, ʯʝʨʥʦʟʝʤʳ); ʛʨʫʧʧʳ ʣʶʜʝʡ, ʠʤʝʶʱʠʭ ʦʜʠʥʘʢʦʚʳʝ 

ʧʨʠʚʳʯʢʠ, ʠ ʪ.ʜ. 

Å ʉʫʤʤʘʨʠʟʘʮʠʷ ʠʣʠ ʛʝʥʝʨʘʣʠʟʘʮʠʷ (summarization/generalization): 

ʤʝʪʦʜʳ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʶʪ ʩʫʤʤʠʨʦʚʘʪʴ ʟʥʘʯʠʪʝʣʴʥʫʶ ʯʘʩʪʴ ʜʘʥʥʳʭ, 

ʩʦʜʝʨʞʘʱʠʭʩʷ ʚ ʚʝʙ-ʩʪʨʘʥʠʮʝ ʠʣʠ ʜʦʢʫʤʝʥʪʝ, ʚ ʜʦʢʫʤʝʥʪ ʟʥʘʯʠʪʝʣʴʥʦ 

ʤʝʥʴʰʝʛʦ ʦʙʲʝʤʘ. ʆʩʥʦʚʥʘʷ ʠʜʝʷ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʥʘʭʦʞʜʝʥʠʠ 

ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʦʡ ʯʘʩʪʠ ʜʘʥʥʳʭ, ʢʦʪʦʨʘʷ ʩʦʜʝʨʞʠʪ ʦʩʥʦʚʥʫʶ ʠʥʬʦʨʤʘʮʠʶ 

ʚʩʝʛʦ ʥʘʙʦʨʘ. ʊʝʭʥʦʣʦʛʠʠ ʩʫʤʤʘʨʠʟʘʮʠʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʩʝʛʦʜʥʷ ʚ ʙʦʣʴʰʦʤ 

ʢʦʣʠʯʝʩʪʚʝ ʩʝʢʪʦʨʦʚ ʚ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. ʇʨʠʤʝʨʦʤ ʤʦʞʝʪ ʩʣʫʞʠʪʴ ʘʙʩʪʨʘʢʪ 

ʙʦʣʴʰʦʡ ʩʪʘʪʴʠ, ʩʦʜʝʨʞʘʱʠʡ ʦʩʥʦʚʥʳʝ ʝʝ ʧʦʣʦʞʝʥʠʷ, ʢʣʶʯʝʚʳʝ ʩʣʦʚʘ. ɽʱʝ 

ʦʜʥʠʤ ʧʨʠʤʝʨʦʤ ʷʚʣʷʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʵʪʦʡ ʪʝʭʥʦʣʦʛʠʠ ʜʣʷ ʧʦʠʩʢʦʚʳʭ 

ʩʠʩʪʝʤ, ʪʘʢʠʭ ʢʘʢ Google. ʊʘʢʞʝ ʵʪʦ ʤʦʞʝʪ ʙʳʪʴ ʦʙʦʙʱʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ 

ʢʦʣʣʝʢʮʠʠ ʠʟʦʙʨʘʞʝʥʠʡ ʠʣʠ ʚʠʜʝʦ ʤʘʪʝʨʠʘʣʦʚ. ʀʟʫʯʝʥʠʝ 

ʩʫʤʤʘʨʠʟʠʨʦʚʘʥʥʳʭ ʩʚʦʜʥʳʭ ʜʘʥʥʳʭ ʧʦʟʚʦʣʷʝʪ ʦʧʨʝʜʝʣʠʪʴ ʩʫʪʴ ʚʩʝʡ ʚʝʙ-

ʩʪʨʘʥʠʮʳ ʠʣʠ ʜʦʢʫʤʝʥʪʘ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʫʤʤʘʨʠʟʘʮʠʶ ʪʘʢʞʝ ʤʦʞʥʦ 

ʧʦʥʠʤʘʪʴ ʢʘʢ ʦʧʨʝʜʝʣʝʥʠʝ ʛʣʘʚʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʠʣʠ ʦʙʦʙʱʝʥʠʡ ʚ 

ʟʘʜʘʥʥʦʤ ʥʘʙʦʨʝ ʜʘʥʥʳʭ. 

Å ʇʨʘʚʠʣʘ ɸʩʩʦʮʠʘʮʠʠ (Association rules) ʧʦʟʚʦʣʷʶʪ ʫʩʪʘʥʦʚʠʪʴ ʩʚʷʟʴ 

ʠ ʦʪʥʦʰʝʥʠʷ ʤʝʞʜʫ ʙʦʣʴʰʠʤʠ ʥʝʢʣʘʩʩʠʬʠʮʠʨʦʚʘʥʥʳʤʠ ʥʘʙʦʨʘʤʠ ʜʘʥʥʳʭ ʥʘ 



175 

 

ʦʩʥʦʚʝ ʦʧʨʝʜʝʣʝʥʥʳʭ ʧʨʠʟʥʘʢʦʚ ʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢ. ʄʝʪʦʜ ʧʦʤʦʛʘʝʪ 

ʦʧʨʝʜʝʣʠʪʴ ʥʝʢʦʪʦʨʳʝ ʧʨʘʚʠʣʘ ʘʩʩʦʮʠʘʪʠʚʥʦʩʪʠ ʤʝʞʜʫ ʵʣʝʤʝʥʪʘʤʠ ʜʘʥʥʳʭ, 

ʘ ʟʘʪʝʤ ʠʩʧʦʣʴʟʦʚʘʪʴ ʵʪʠ ʧʨʘʚʠʣʘ ʜʣʷ ʫʩʪʘʥʦʚʣʝʥʠʷ ʦʪʥʦʰʝʥʠʡ, ʥʘʧʨʠʤʝʨ, 

ʜʣʷ ʚʳʷʚʣʝʥʠʷ ʪʠʧʠʯʥʳʭ ʦʙʨʘʟʮʦʚ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ 

ʩʫʱʝʩʪʚʦʚʘʪʴ ʚ ʙʦʣʴʰʠʭ ʠ ʥʝʫʧʦʨʷʜʦʯʝʥʥʳʭ ʙʘʥʢʘʭ ʜʘʥʥʳʭ. ʇʨʠ 

ʦʙʥʘʨʫʞʝʥʠʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ ʚ ʙʘʥʢʝ ʜʘʥʥʳʭ ʫʯʠʪʳʚʘʝʪʩʷ ʬʘʢʪʦʨ 

ʚʨʝʤʝʥʠ, ʪ.ʝ. ʩʚʷʟʠ ʤʝʞʜʫ ʥʘʙʦʨʘʤʠ ʜʘʥʥʳʭ ʦʪʥʦʩʷʪʩʷ ʢ ʪʦʤʫ ʚʨʝʤʝʥʠ, ʚ 

ʢʦʪʦʨʦʝ ʦʥʠ ʙʳʣʠ ʧʦʣʫʯʝʥʳ. ʅʘʧʨʠʤʝʨ, ʠʟʫʯʝʥʠʝ ʠ ʘʥʘʣʠʟ ʭʘʨʘʢʪʝʨʥʳʭ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ (ʰʘʙʣʦʥʦʚ) ʩʦʙʳʪʠʡ ʧʦʤʦʛʘʶʪ ʦʨʛʘʥʘʤ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ 

ʧʦʣʠʮʝʡʩʢʠʤ ʦʨʛʘʥʠʟʘʮʠʷʤ ʨʘʩʢʨʳʚʘʪʴ ʧʨʝʩʪʫʧʣʝʥʠʷ ʠ ʧʨʝʜʦʪʚʨʘʱʘʪʴ ʠʭ 

ʧʦʚʪʦʨʝʥʠʝ ʚ ʙʫʜʫʱʝʤ. ɸʥʘʣʦʛʠʯʥʳʤ ʦʙʨʘʟʦʤ, ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʥʝʢʦʪʦʨʳʭ 

ʥʝʦʙʳʯʥʳʭ ʠ ʥʝʠʟʚʝʩʪʥʳʭ ʙʦʣʝʟʥʝʡ ʤʦʞʝʪ ʙʳʪʴ ʩʚʷʟʘʥʦ ʩ ʢʦʥʢʨʝʪʥʳʤ 

ʩʝʟʦʥʦʤ. ʊʘʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʤʦʛʘʶʪ ʙʠʦʣʦʛʘʤ ʥʘʭʦʜʠʪʴ 

ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʝ ʧʨʝʧʘʨʘʪʳ ʠʣʠ ʧʨʝʜʣʘʛʘʪʴ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʝ ʤʝʨʳ, 

ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʙʳʪʴ ʧʨʠʥʷʪʳ ʚ ʦʪʥʦʰʝʥʠʠ ʧʦʜʦʙʥʳʭ ʙʦʣʝʟʥʝʡ. 

 

6.4 ʊʝʭʥʦʣʦʛʠʠ ʠ ʤʝʪʦʜʳ, ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʝʤʳʝ ʚ Data Mining  

ʄʝʪʦʜʠʢʘ (ʪʝʭʥʠʢʘ, ʤʝʪʦʜ, ʘʣʛʦʨʠʪʤ) ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʚʦʟʤʦʞʥʦʩʪʴ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʨʘʟʣʠʯʥʳʝ ʟʘʜʘʯʠ DM, ʪʘʢʠʝ ʢʘʢ ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʠ 

ʢʣʘʩʪʝʨʠʟʘʮʠʷ, ʜʣʷ ʧʨʝʜʩʢʘʟʘʥʠʷ ʥʘʙʦʨʘ ʨʝʰʝʥʠʡ ʠʩʩʣʝʜʫʝʤʦʡ ʧʨʦʙʣʝʤʳ. 

ʆʥʠ (ʤʝʪʦʜʳ) ʪʘʢʞʝ ʜʘʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʦʮʝʥʠʪʴ ʜʦʚʝʨʠʪʝʣʴʥʳʝ ʠʥʪʝʨʚʘʣʳ 

ʜʣʷ ʧʨʦʛʥʦʟʠʨʫʝʤʳʭ ʨʝʰʝʥʠʡ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʦʙʦʩʥʦʚʘʥʥʦʩʪʠ 

ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʠ ʯʘʩʪʦʪʳ ʧʨʘʚʠʣʴʥʳʭ ʧʨʝʜʩʢʘʟʘʥʠʡ. Data Mining ʚʢʣʶʯʘʝʪ 

ʚ ʩʝʙʷ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʨʘʟʣʠʯʥʳʭ ʧʦʜʭʦʜʦʚ, ʪʘʢʠʭ ʢʘʢ ʩʪʘʪʠʩʪʠʯʝʩʢʠʡ ʠ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʡ ʘʥʘʣʠʟ, ʜʝʨʝʚʴʷ ʨʝʰʝʥʠʡ, ʦʮʝʥʢʘ ʧʦʜʦʙʠʷ, ʥʝʡʨʦʥʥʳʝ ʩʝʪʠ, 

ʛʝʥʝʪʠʯʝʩʢʠʝ ʘʣʛʦʨʠʪʤʳ, ʤʝʪʦʜʳ ʥʝʯʝʪʢʦʡ ʣʦʛʠʢʠ ʠ ʪ.ʜ. ʅʠʞʝ ʧʦʧʳʪʘʝʤʩʷ 

ʦʙʲʷʩʥʠʪʴ ʩʫʪʴ ʥʝʢʦʪʦʨʳʭ ʥʘʠʙʦʣʝʝ ʧʦʧʫʣʷʨʥʳʭ ʤʝʪʦʜʦʚ. 

 ʉʪʘʪʠʩʪʠʢʘ (Statistics): ʦʜʠʥ ʠʟ ʙʦʣʴʰʠʭ ʨʘʟʜʝʣʦʚ ʤʘʪʝʤʘʪʠʢʠ, 

ʢʦʪʦʨʳʡ ʟʘʥʠʤʘʝʪʩʷ ʩʙʦʨʦʤ ʠ ʘʥʘʣʠʟʦʤ ʯʠʩʣʝʥʥʳʭ ʜʘʥʥʳʭ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʨʘʟʣʠʯʥʳʭ ʤʝʪʦʜʦʚ ʠ ʧʨʠʝʤʦʚ. ʅʠʞʝ ʧʝʨʝʯʠʩʣʝʥʳ ʥʝʢʦʪʦʨʳʝ ʠʟ 

ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ, ʢʦʪʦʨʳʝ ʯʘʩʪʦ ʧʨʠʤʝʥʷʶʪʩʷ ʚ DM: 

Å ʊʦʯʝʯʥʳʝ ʦʮʝʥʢʠ (Point estimation): ʧʨʦʮʝʩʩ ʚʳʯʠʩʣʝʥʠʷ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʦʜʥʦʛʦ ʟʥʘʯʝʥʠʷ ʠʟ ʚʳʙʦʨʢʠ 

ʜʘʥʥʳʭ, ʪʘʢʠʭ ʢʘʢ ʩʨʝʜʥʝʝ, ʜʠʩʧʝʨʩʠʷ, ʤʦʜʘ, ʤʝʜʠʘʥʘ ʠ ʪʘʢ ʜʘʣʝʝ. 

Å ʉʫʤʤʘʨʠʟʘʮʠʷ ʜʘʥʥʳʭ (Data summarization): ʧʨʦʮʝʩʩ 

ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʩʚʦʜʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʠʟ ʙʦʣʴʰʦʛʦ ʙʘʥʢʘ ʜʘʥʥʳʭ, 

ʧʦʟʚʦʣʷʶʱʠʡ ʠʟʙʝʞʘʪʴ ʠʟʫʯʝʥʠʷ ʠ ʘʥʘʣʠʟʘ ʢʘʞʜʦʛʦ ʵʣʝʤʝʥʪʘ ʙʘʥʢʝ ʜʘʥʥʳʭ. 

ɺ ʯʘʩʪʥʦʩʪʠ, ʩʦʟʜʘʥʠʝ ʛʠʩʪʦʛʨʘʤʤ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʧʦʣʝʟʥʳʭ 

ʩʧʦʩʦʙʦʚ ʦʙʦʙʱʝʥʠʷ (ʩʫʤʤʘʨʠʟʘʮʠʠ) ʜʘʥʥʳʭ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʨʘʟʣʠʯʥʳʭ 

ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ, ʪʘʢʠʭ ʢʘʢ ʚʳʯʠʩʣʝʥʠʝ ʩʨʝʜʥʝʛʦ ʟʥʘʯʝʥʠʷ, ʤʝʜʠʘʥʳ 

ʠ ʪ.ʧ. 
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Å ɹʘʡʝʩʦʚʩʢʠʝ ʤʝʪʦʜʳ (Bayesian techniques): ʤʝʪʦʜ ʢʣʘʩʩʠʬʠʢʘʮʠʠ 

ʵʣʝʤʝʥʪʦʚ ʜʘʥʥʳʭ, ʠʤʝʶʱʠʭʩʷ ʚ ʙʘʥʢʝ ʜʘʥʥʳʭ, ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʘʧʧʘʨʘʪʘ 

ʩʪʘʪʠʩʪʠʢʠ ʠ ʚʝʨʦʷʪʥʦʩʪʠ. ʉʘʤʳʤ ʧʨʦʩʪʳʤ ʠʟ ʚʩʝʭ ʙʘʡʝʩʦʚʩʢʠʭ ʤʝʪʦʜʦʚ 

ʷʚʣʷʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʪʝʦʨʝʤʳ ɹʘʡʝʩʘ, ʯʪʦ ʧʨʠʚʝʣʦ ʢ ʨʘʟʚʠʪʠʶ ʨʘʟʣʠʯʥʳʭ 

ʚʝʨʦʷʪʥʦʩʪʥʳʭ ʩʦʚʨʝʤʝʥʥʳʭ ʤʝʪʦʜʦʚ DM. 

Å ʇʨʦʚʝʨʢʘ ʛʠʧʦʪʝʟ (Testing a hypothesis): ʤʝʪʦʜʠʢʘ ʧʨʠʤʝʥʝʥʠʷ 

ʚʳʙʦʨʦʯʥʳʭ ʜʘʥʥʳʭ ʢ ʛʠʧʦʪʝʟʝ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʧʦʜʪʚʝʨʜʠʪʴ ʠʣʠ 

ʦʧʨʦʚʝʨʛʥʫʪʴ ʝʝ. 

Å ʂʦʨʨʝʣʷʮʠʷ (Correlation): ʤʝʪʦʜʠʢʘ ʦʧʨʝʜʝʣʝʥʠʷ ʩʚʷʟʠ ʤʝʞʜʫ ʜʚʫʤʷ 

ʠʣʠ ʙʦʣʝʝ ʨʘʟʣʠʯʥʳʤʠ ʥʘʙʦʨʘʤʠ ʯʠʩʣʦʚʳʭ ʜʘʥʥʳʭ, ʠʩʧʦʣʴʟʫʷ ʟʥʘʯʝʥʠʷ 

ʪʦʯʝʯʥʳʭ ʦʮʝʥʦʢ ʠʭ ʨʘʩʧʨʝʜʝʣʝʥʠʡ. 

Å ʈʝʛʨʝʩʩʠʷ (Regression): ʤʝʪʦʜʠʢʘ ʦʮʝʥʢʠ ʟʥʘʯʝʥʠʷ ʦʜʥʦʡ ʧʝʨʝʤʝʥʥʦʡ 

ʚ ʥʘʙʦʨʝ ʜʘʥʥʳʭ, ʟʘʚʠʩʷʱʝʡ ʦʪ ʥʝʢʦʪʦʨʳʭ ʜʨʫʛʠʭ ʧʝʨʝʤʝʥʥʳʭ ʵʪʦʛʦ ʥʘʙʦʨʘ, 

ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʟʘʚʠʩʠʤʦʩʪʠ ʚ ʚʠʜʝ ʥʝʧʨʝʨʳʚʥʦʡ ʬʫʥʢʮʠʠ. 

 ɼʝʨʝʚʴʷ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ (Decision trees): ʵʪʦ ʜʨʝʚʦʚʠʜʥʳʝ ʛʨʘʬʳ, 

ʢʦʪʦʨʳʝ ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʢʘʯʝʩʪʚʝ ʤʦʜʝʣʠ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʠʣʠ 

ʢʣʘʩʩʠʬʠʢʘʮʠʠ. ɺ ʜʝʨʝʚʝ ʨʝʰʝʥʠʡ ʢʘʞʜʘʷ ʚʝʪʚʴ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

ʢʣʘʩʩʠʬʠʢʘʮʠʦʥʥʳʡ ʚʦʧʨʦʩ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʢʘʞʜʳʡ ʣʠʩʪ ʜʝʨʝʚʘ ʧʨʝʜʩʪʘʚʣʷʝʪ 

ʩʦʙʦʡ ʦʜʠʥ ʠʟ ʢʣʘʩʩʦʚ. ʉʣʝʜʫʷ ʚʜʦʣʴ ʚʝʪʚʝʡ ʜʝʨʝʚʘ ʨʝʰʝʥʠʡ, ʫʟʣʳ (ʚʝʨʰʠʥʳ) 

ʢʦʪʦʨʦʛʦ ʩʦʜʝʨʞʘʪ ʥʘʟʚʘʥʠʷ ʘʪʨʠʙʫʪʦʚ ʜʘʥʥʳʭ, ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʦʪʚʝʪ ʥʘ 

ʚʦʧʨʦʩ ʦ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʦʙʲʝʢʪʘ, ʜʦʩʪʠʛʥʫʚ ʣʠʩʪʘ ʜʝʨʝʚʘ. ɼʝʨʝʚʴʷ ʨʝʰʝʥʠʡ, 

ʢʘʢ ʧʨʘʚʠʣʦ, ʧʨʠʤʝʥʷʶʪʩʷ ʜʣʷ ʟʘʜʘʯ, ʩʚʷʟʘʥʥʳʭ ʩ ʢʣʘʩʪʝʨʠʟʘʮʠʝʡ ʠ 

ʢʣʘʩʩʠʬʠʢʘʮʠʝʡ. ʆʥʠ ʪʘʢʞʝ ʧʦʤʦʛʘʶʪ ʩʦʟʜʘʚʘʪʴ ʣʦʛʠʯʝʩʢʠʝ ʧʨʘʚʠʣʘ, 

ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʣʷ ʚʳʙʦʨʘ ʧʨʠʥʠʤʘʝʤʳʭ ʨʝʰʝʥʠʡ. 

ʆʙʫʯʝʥʠʝ ʤʘʰʠʥʳ/ʆʙʫʯʘʶʱʠʝʩʷ ʤʘʰʠʥʳ (Machine Learning): ʵʪʦ 

ʧʨʦʮʝʩʩ ʩʦʟʜʘʥʠʷ ʢʦʤʧʴʶʪʝʨʥʳʭ ʩʠʩʪʝʤ, ʢʦʪʦʨʳʝ ʩʧʦʩʦʙʥʳ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ 

ʩʦʙʠʨʘʪʴ ʠ ʦʙʦʙʱʘʪʴ ʜʘʥʥʳʝ ʠ ʟʘʪʝʤ ʛʝʥʝʨʠʨʦʚʘʪʴ ʧʦʣʝʟʥʳʝ ʟʥʘʥʠʷ. 

ʂʦʥʮʝʧʮʠʷ ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦʙʳ çʦʙʫʯʠʪʴè 

ʢʦʤʧʴʶʪʝʨʥʫʶ ʩʠʩʪʝʤʫ ʚʝʩʪʠ ʩʝʙʷ ʠ ʜʝʡʩʪʚʦʚʘʪʴ ʢʘʢ ʯʝʣʦʚʝʢ, ʢʦʪʦʨʳʡ 

ʫʯʠʪʩʷ ʥʘ ʩʦʙʩʪʚʝʥʥʦʤ ʦʧʳʪʝ ʠ ʘʥʘʣʠʟʠʨʫʝʪ ʩʜʝʣʘʥʥʳʝ ʥʘʙʣʶʜʝʥʠʷ. ʊʘʢʠʤ 

ʞʝ ʦʙʨʘʟʦʤ ʩʠʩʪʝʤʘ ʜʦʣʞʥʘ ʥʝʧʨʝʨʳʚʥʦ ʫʣʫʯʰʘʪʴ ʩʝʙʷ ʠ ʦʙʝʩʧʝʯʠʚʘʪʴ 

ʧʦʚʳʰʝʥʠʝ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʠ ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʠ. ʈʝʟʫʣʴʪʘʪʦʤ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʵʪʠʭ ʤʝʪʦʜʦʚ ʚ DM ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʦʙʫʯʘʶʱʠʝʩʷ ʤʘʰʠʥʳ 

ʧʦʟʚʦʣʷʶʪ ʦʪʢʨʳʚʘʪʴ ʥʦʚʳʝ ʠ ʧʨʝʜʩʪʘʚʣʷʶʱʠʝ ʠʥʪʝʨʝʩ ʩʪʨʫʢʪʫʨʳ, ʘ ʪʘʢʞʝ 

ʨʘʥʝʝ ʥʝʠʟʚʝʩʪʥʳʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʚ ʥʘʙʦʨʝ ʜʘʥʥʳʭ. 

ʉʢʨʳʪʳʝ ʄʘʨʢʦʚʩʢʠʝ ʤʦʜʝʣʠ (Hidden Markov  models): ʤʦʜʝʣʠ, 

ʧʦʟʚʦʣʷʶʱʠʝ ʧʨʝʜʩʢʘʟʘʪʴ ʙʫʜʫʱʠʝ ʜʝʡʩʪʚʠʷ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʧʨʦʠʟʦʡʪʠ ʚʦ 

ʚʨʝʤʝʥʥʳʭ ʨʷʜʘʭ. ʄʦʜʝʣʠ ʧʦʟʚʦʣʷʶʪ ʦʮʝʥʠʚʘʪʴ ʚʝʨʦʷʪʥʦʩʪʴ ʦʧʨʝʜʝʣʝʥʥʳʭ 

ʙʫʜʫʱʠʭ ʩʦʙʳʪʠʡ, ʦʩʥʦʚʳʚʘʷʩʴ ʥʘ ʠʟʫʯʝʥʠʠ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʦ ʪʝʢʫʱʠʭ 

ʠ ʧʨʝʜʳʜʫʱʠʭ ʩʦʙʳʪʠʷʭ. ʇʨʦʱʝ ʛʦʚʦʨʷ, ʩʢʨʳʪʳʝ ʤʦʜʝʣʠ ʄʘʨʢʦʚʘ ʷʚʣʷʶʪʩʷ 

ʩʚʦʝʛʦ ʨʦʜʘ ʤʦʜʝʣʷʤʠ ʚʨʝʤʝʥʥʳʭ ʨʷʜʦʚ, ʛʜʝ ʨʝʟʫʣʴʪʘʪ ʥʘʧʨʷʤʫʶ ʩʚʷʟʘʥ ʩʦ 

ʚʨʝʤʝʥʝʤ. ʆʜʥʠʤ ʠʟ ʦʛʨʘʥʠʯʝʥʠʡ ʩʢʨʳʪʳʭ ʤʦʜʝʣʝʡ ʄʘʨʢʦʚʘ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ 

ʠʟʤʝʥʝʥʠʷ ʚ ʙʫʜʫʱʝʡ ʩʝʨʠʠ ʩʦʙʳʪʠʡ ʧʦʣʥʦʩʪʴʶ ʨʘʩʩʯʠʪʳʚʘʶʪʩʷ ʥʘ ʦʩʥʦʚʝ 
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ʪʦʣʴʢʦ ʥʘʩʪʦʷʱʠʭ ʠ ʧʨʦʰʣʳʭ ʩʦʙʳʪʠʡ (ʪ.ʝ. ʥʝ ʫʯʠʪʳʚʘʝʪʩʷ ʚʣʠʷʥʠʝ ʩʦʙʳʪʠʡ, 

ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʧʨʦʠʟʦʡʪʠ ʚ ʧʨʦʤʝʞʫʪʢʝ ʤʝʞʜʫ ʥʘʩʪʦʷʱʠʤ ʠ ʠʩʩʣʝʜʫʝʤʳʤ 

ʙʫʜʫʱʠʤ). 

ʀʩʢʫʩʩʪʚʝʥʥʳʝ ʥʝʡʨʦʥʥʳʝ ʩʝʪʠ (Artificial  Neural Networks): 
ʥʝʣʠʥʝʡʥʳʝ ʧʨʦʛʥʦʩʪʠʯʝʩʢʠʝ ʤʦʜʝʣʠ, ʠʩʧʦʣʴʟʫʶʱʠʝ ʢʦʥʮʝʧʮʠʶ ʦʙʫʯʝʥʠʷ ʠ 

ʪʨʝʥʠʥʛʘ, ʧʨʠʙʣʠʞʝʥʥʦ ʥʘʧʦʤʠʥʘʶʱʠʝ ʩʪʨʫʢʪʫʨʫ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʥʝʡʨʦʥʥʳʭ 

ʩʝʪʝʡ. ɺ ʠʩʢʫʩʩʪʚʝʥʥʦʡ ʥʝʡʨʦʥʥʦʡ ʩʝʪʠ ʘʥʘʣʠʟʠʨʫʝʪʩʷ ʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ 

çʦʙʫʯʝʥʠʷè ʙʦʣʴʰʦʡ ʥʘʙʦʨ ʨʘʥʝʝ ʧʦʣʫʯʝʥʥʳʭ (ʠʟʚʝʩʪʥʳʭ) ʜʘʥʥʳʭ, ʩ ʮʝʣʴʶ 

ʧʨʝʜʩʢʘʟʘʥʠʷ ʨʝʟʫʣʴʪʘʪʘ ʚ ʪʦʡ ʠʣʠ ʠʥʦʡ ʩʠʪʫʘʮʠʠ. ʆʥʠ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ 

ʚ ʰʠʨʦʢʦʤ ʩʧʝʢʪʨʝ ʧʨʠʣʦʞʝʥʠʡ, ʪʘʢʠʭ ʢʘʢ ʦʙʥʘʨʫʞʝʥʠʝ ʤʦʰʝʥʥʠʯʝʩʪʚʘ ʚ 

ʦʥʣʘʡʥ-ʪʨʘʥʟʘʢʮʠʷʭ ʧʦ ʢʨʝʜʠʪʥʳʤ ʢʘʨʪʦʯʢʘʤ, ʜʣʷ ʦʮʝʥʢʠ ʚʝʨʦʷʪʥʦʩʪʠ 

ʫʩʧʝʰʥʦʛʦ ʠʩʭʦʜʘ ʧʦʜʛʦʪʘʚʣʠʚʘʝʤʳʭ ʚʦʝʥʥʳʭ ʦʧʝʨʘʮʠʡ, ʘ ʪʘʢʞʝ ʜʣʷ 

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʨʘʙʦʪ, ʚ ʢʦʪʦʨʳʭ ʪʨʝʙʫʝʪʩʷ ʩʠʤʫʣʷʮʠʷ ʙʠʦʣʦʛʠʯʝʩʢʠʭ 

ʧʨʦʮʝʩʩʦʚ ʠ ʪ.ʜ. 

ɻʝʥʝʪʠʯʝʩʢʠʝ ʘʣʛʦʨʠʪʤʳ (genetics algorithms): ʘʣʛʦʨʠʪʤʳ ʧʦʠʩʢʘ, 

ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʶʪ ʥʘʭʦʜʠʪʴ ʵʢʩʪʨʝʤʫʤʳ ʤʥʦʛʦʤʝʨʥʳʭ ʬʫʥʢʮʠʡ, 

ʘʨʛʫʤʝʥʪʘʤʠ ʢʦʪʦʨʳʭ ʷʚʣʷʶʪʩʷ ʯʠʩʣʦʚʳʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ (ʦʙʳʯʥʦ 

ʟʘʧʠʩʳʚʘʝʤʳʝ ʚ ʜʚʦʠʯʥʦʤ ʢʦʜʝ). ʇʨʠ ʵʪʦʤ ʠʩʧʦʣʴʟʫʶʪʩʷ ʦʧʝʨʘʮʠʠ 

ʠʩʢʫʩʩʪʚʝʥʥʦʡ ʤʫʪʘʮʠʠ, ʩʢʨʝʱʠʚʘʥʠʷ ʠ ʩʝʣʝʢʮʠʠ. ʄʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʛʝʥʝʪʠʯʝʩʢʠʝ ʘʣʛʦʨʠʪʤʳ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʪʘʢʠʭ ʟʘʜʘʯ, ʢʘʢ ʢʣʘʩʪʝʨʠʟʘʮʠʷ ʠ 

ʧʨʘʚʠʣʘ ʘʩʩʦʮʠʘʮʠʠ. ɽʩʣʠ ʠʤʝʝʪʩʷ ʦʧʨʝʜʝʣʝʥʥʳʡ ʥʘʙʦʨ ʜʘʥʥʳʭ, ʪʦ 

ʛʝʥʝʪʠʯʝʩʢʠʝ ʘʣʛʦʨʠʪʤʳ ʧʦʟʚʦʣʷʶʪ ʦʧʨʝʜʝʣʠʪʴ ʣʫʯʰʫʶ ʠʟ ʤʥʦʞʝʩʪʚʘ 

ʤʦʜʝʣʝʡ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʚʳʙʦʨʦʯʥʳʤ ʜʘʥʥʳʤ. ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ 

ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʘʣʛʦʨʠʪʤʘ ʩʥʘʯʘʣʘ ʧʨʦʠʟʚʦʣʴʥʦ ʚʳʙʠʨʘʝʪʩʷ ʤʦʜʝʣʴ ʜʣʷ 

ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʜʘʥʥʳʭ ʚʳʙʦʨʢʠ. ɿʘʪʝʤ ʚʳʧʦʣʥʷʶʪʩʷ ʠʪʝʨʘʮʠʠ 

ʚʳʰʝʥʘʟʚʘʥʥʳʭ ʦʧʝʨʘʮʠʡ ʥʘ ʚʳʙʨʘʥʥʦʡ ʤʦʜʝʣʠ ʜʣʷ ʩʦʟʜʘʥʠʷ ʥʦʚʦʡ ʤʦʜʝʣʠ 

ʠ ʪ.ʜ. ʀʟ ʵʪʠʭ ʤʦʜʝʣʝʡ ʥʘ ʦʩʥʦʚʝ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʢʨʠʪʝʨʠʷ ʚʳʙʠʨʘʝʪʩʷ 

ʥʘʠʙʦʣʝʝ ʧʦʜʭʦʜʷʱʘʷ ʜʣʷ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʚʳʙʦʨʢʠ ʜʘʥʥʳʭ. 

 

6.5 ʇʨʠʤʝʨʳ ʧʨʠʤʝʥʝʥʠʷ Data Mining  ʚ ʢʘʯʝʩʪʚʝ ʠʥʩʪʨʫʤʝʥʪʦʚ 

ʘʥʘʣʠʟʘ ʠ ʫʧʨʘʚʣʝʥʠʷ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ DM ʥʘʭʦʜʠʪ ʩʚʦʝ ʧʨʠʤʝʥʝʥʠʝ ʚ ʨʘʟʣʠʯʥʳʭ ʦʙʣʘʩʪʷʭ 

ʥʘʰʝʡ ʧʦʚʩʝʜʥʝʚʥʦʡ ʞʠʟʥʠ, ʚ ʯʘʩʪʥʦʩʪʠ, ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʤʘʣʳʭ, ʩʨʝʜʥʠʭ 

ʠʣʠ ʢʨʫʧʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ, ʢʦʪʦʨʳʝ ʝʞʝʜʥʝʚʥʦ ʛʝʥʝʨʠʨʫʶʪ ʙʦʣʴʰʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʜʘʥʥʳʭ. ʇʨʠʚʝʜʝʤ ʥʝʢʦʪʦʨʳʝ ʧʨʠʤʝʨʳ ʧʨʠʤʝʥʝʥʠʷ DM, 

ʦʩʥʦʚʥʦʡ ʮʝʣʴʶ ʢʦʪʦʨʦʛʦ ʷʚʣʷʝʪʩʷ ʘʥʘʣʠʟ ʠ ʫʧʨʘʚʣʝʥʠʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ 

ʜʝʷʪʝʣʴʥʦʩʪʴʶ. 

ɹʠʟʥʝʩ: 
- ɹʠʟʥʝʩ-ʘʥʘʣʠʟ ʠ ʫʧʨʘʚʣʝʥʠʝ: DM ʧʦʟʚʦʣʷʝʪ ʫʣʫʯʰʘʪʴ ʦʨʛʘʥʠʟʘʮʠʶ 

ʜʝʣ ʠ ʫʩʪʘʥʦʚʢʠ ʙʠʟʥʝʩʘ, ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʩʥʠʞʝʥʠʝ ʩʪʦʠʤʦʩʪʠ ʚʝʜʝʥʠʷ 

ʙʠʟʥʝʩʘ, ʧʦʚʳʰʝʥʠʝ ʧʨʠʙʳʣʠ, ʘ ʪʘʢʞʝ ʥʘ ʧʦʚʳʰʝʥʠʝ ʢʘʯʝʩʪʚʘ ʦʙʩʣʫʞʠʚʘʥʠʷ 

ʧʦʪʨʝʙʠʪʝʣʝʡ. 
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- ʕʣʝʢʪʨʦʥʥʘʷ (ʠ ʪʨʘʜʠʮʠʦʥʥʘʷ) ʢʦʤʤʝʨʮʠʷ: ʄʥʦʛʦʤʝʨʥʳʡ ʘʥʘʣʠʟ 

ʧʨʦʜʘʞ, ʛʨʫʧʧ ʢʣʠʝʥʪʦʚ, ʧʨʦʜʫʢʪʦʚ, ʚʨʝʤʝʥʠ (ʩʝʟʦʥʦʚ) ʠ ʨʝʛʠʦʥʘ. DM 

ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʨʘʟʣʠʯʥʳʝ ʩʠʩʪʝʤʳ ʧʦʜʜʝʨʞʢʠ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ, ʢʦʪʦʨʳʝ 

ʧʦʤʦʛʘʶʪ ʚ ʧʨʠʚʣʝʯʝʥʠʠ ʠ ʫʜʝʨʞʘʥʠʠ ʧʦʪʨʝʙʠʪʝʣʝʡ, ʦʧʨʝʜʝʣʝʥʠʠ ʩʭʦʜʥʳʭ 

ʛʨʫʧʧ (ʢʣʘʩʪʝʨʦʚ) ʧʦʪʨʝʙʠʪʝʣʝʡ, ʘ ʪʘʢʞʝ ʚ ʦʨʛʘʥʠʟʘʮʠʠ ʢʨʦʩʩ-ʧʨʦʜʘʞ. ʊʘʢʠʤ 

ʦʙʨʘʟʦʤ, DM ʧʦʟʚʦʣʷʝʪ ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʪʴ ʠ ʛʨʫʧʧʠʨʦʚʘʪʴ ʢʣʠʝʥʪʦʚ ʜʣʷ 

ʮʝʣʝʚʦʛʦ ʤʘʨʢʝʪʠʥʛʘ, ʣʫʯʰʝʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʧʦʪʨʝʙʠʪʝʣʷʤʠ, ʧʦʚʳʰʝʥʠʷ 

ʫʨʦʚʥʷ ʧʨʝʜʦʩʪʘʚʣʷʝʤʳʭ ʫʩʣʫʛ, ʠ ʪʝʤ ʩʘʤʳʤ ʜʣʷ ʫʩʪʘʥʦʚʣʝʥʠʷ ʜʣʠʪʝʣʴʥʳʭ 

ʦʪʥʦʰʝʥʠʡ ʩ ʧʦʪʨʝʙʠʪʝʣʷʤʠ. ɸʥʘʣʠʟ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʪʦʨʛʦʚʳʭ ʢʦʤʧʘʥʠʡ 

(ʪʱʘʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʤʦʞʝʪ ʧʦʤʦʯʴ ʫʣʫʯʰʠʪʴ ʧʨʦʬʠʣʴ ʠ ʨʝʧʫʪʘʮʠʶ 

ʢʦʤʧʘʥʠʡ), ʨʝʢʦʤʝʥʜʘʮʠʠ ʦ ʧʦʢʫʧʢʘʭ ʠ ʧʝʨʝʢʨʝʩʪʥʳʭ ʩʩʳʣʢʘʭ ʥʘ 

ʩʦʧʫʪʩʪʚʫʶʱʠʝ ʪʦʚʘʨʳ (ʬʦʨʤʠʨʦʚʘʥʠʝ ʢʣʘʩʪʝʨʦʚ ʠʟ ʯʘʩʪʳʭ ʧʦʢʫʧʘʝʤʳʭ 

ʥʘʙʦʨʦʚ ʪʦʚʘʨʦʚ). 

ʂʦʤʧʴʶʪʝʨʥʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ 
ʀʥʪʝʣʣʝʢʪʫʘʣʴʥʳʡ ʘʥʘʣʠʟ ʜʘʥʥʳʭ ʧʦʟʚʦʣʷʝʪ ʩʝʪʝʚʳʤ ʘʜʤʠʥʠʩʪʨʘʪʦʨʘʤ 

ʠ ʩʧʝʮʠʘʣʠʩʪʘʤ ʧʦ ʢʦʤʧʴʶʪʝʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʦʙʲʝʜʠʥʠʪʴ ʚʦʟʤʦʞʥʦʩʪʠ 

ʘʥʘʣʠʪʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʩ ʙʠʟʥʝʩ-ʟʥʘʥʠʷʤʠ ʜʣʷ ʚʳʷʚʣʝʥʠʷ ʚʦʟʤʦʞʥʳʭ 

ʩʣʫʯʘʝʚ ʤʦʰʝʥʥʠʯʝʩʪʚʘ ʠ ʟʣʦʫʧʦʪʨʝʙʣʝʥʠʡ, ʧʨʦʥʠʢʥʦʚʝʥʠʡ, 

ʥʝʨʝʛʣʘʤʝʥʪʠʨʦʚʘʥʥʳʭ ʠʟʤʝʥʝʥʠʡ ʠ ʪ.ʜ., ʢʦʪʦʨʳʝ ʩʪʘʚʷʪ ʧʦʜ ʫʛʨʦʟʫ 

ʙʝʟʦʧʘʩʥʦʩʪʴ ʢʦʤʧʴʶʪʝʨʦʚ ʠʣʠ ʩʝʪʠ.  

ɹʘʥʢʦʚʩʢʘʷ ʠ ʬʠʥʘʥʩʦʚʘʷ ʦʙʨʘʙʦʪʢʘ 
ʇʨʦʛʥʦʟʠʨʦʚʘʥʠʝ ʚʦʟʚʨʘʪʘ ʢʨʝʜʠʪʦʚ ʠ ʨʝʰʝʥʠʝ ʦ ʚʳʜʘʯʝ ʢʨʝʜʠʪʦʚ 

ʢʣʠʝʥʪʫ, ʪ.ʝ. ʘʥʘʣʠʟ ʢʨʝʜʠʪʥʦʡ ʧʦʣʠʪʠʢʠ ʩ ʫʯʝʪʦʤ ʤʥʦʛʠʭ ʬʘʢʪʦʨʦʚ ʩʠʣʴʥʦ 

ʠʣʠ ʩʣʘʙʦ ʚʣʠʷʶʱʠʭ ʥʘ ʥʘʜʝʞʥʦʩʪʴ ʢʨʝʜʠʪʥʦʛʦ ʧʣʘʪʝʞʘ ʠ ʢʨʝʜʠʪʥʳʡ 

ʨʝʡʪʠʥʛ ʢʣʠʝʥʪʘ. 

ʆʙʥʘʨʫʞʝʥʠʝ çʦʪʤʳʚʘʥʠʷ ʜʝʥʝʛè ʠ ʜʨʫʛʠʭ ʬʠʥʘʥʩʦʚʳʭ ʧʨʝʩʪʫʧʣʝʥʠʡ 

(ʩʙʦʨ, ʠʥʪʝʛʨʘʮʠʷ, ʘʥʘʣʠʟ ʠʥʬʦʨʤʘʮʠʠ ʠʟ ʥʝʩʢʦʣʴʢʠʭ ʙʘʟ ʜʘʥʥʳʭ ʦ 

ʙʘʥʢʦʚʩʢʠʭ ʦʧʝʨʘʮʠʷʭ ʠ ʬʝʜʝʨʘʣʴʥʦʡ ʠʣʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʙʘʟʳ ʜʘʥʥʳʭ 

ʩʦʜʝʨʞʘʱʝʡ ʠʩʪʦʨʠʠ ʧʨʝʩʪʫʧʣʝʥʠʡ). 

ɹʠʦʠʥʬʦʨʤʘʪʠʢʘ, ʄʝʜʠʮʠʥʘ, ɿʜʨʘʚʦʦʭʨʘʥʝʥʠʝ 
DM ʥʘʭʦʜʠʪ ʧʨʠʤʝʥʝʥʠʝ ʚ ʤʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʝʩʢʦʡ ʠ ʛʝʥʥʦʡ 

ʠʥʞʝʥʝʨʠʠ (ʛʝʥʦʤʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʠʟʫʯʝʥʠʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ ɼʅʂ 

ʯʝʣʦʚʝʢʘ; ʦʧʨʝʜʝʣʝʥʠʝ ʛʝʥʦʚ, ʩʚʷʟʘʥʥʳʭ ʩ ʨʘʟʣʠʯʥʳʤʠ ʟʘʙʦʣʝʚʘʥʠʷʤʠ ʠ 

ʧʦʚʳʰʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʣʝʯʝʥʠʷ). ʆʨʛʘʥʠʟʘʮʠʠ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʠ 

ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʠʝ ʦʨʛʘʥʠʟʘʮʠʠ ʛʝʥʝʨʠʨʫʝʪ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʜʘʥʥʳʭ ʚʦ 

ʚʨʝʤʷ ʩʚʦʠʭ ʢʣʠʥʠʯʝʩʢʠʭ ʠ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʄʝʪʦʜʳ DM 

ʟʜʝʩʴ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʢʘʯʝʩʪʚʝ ʠʥʩʪʨʫʤʝʥʪʘ ʜʣʷ ʩʦʟʜʘʥʠʷ ʤʝʜʠʮʠʥʩʢʠʭ 

ʵʢʩʧʝʨʪʥʳʭ ʩʠʩʪʝʤ: ʢʣʘʩʪʝʨʠʟʘʮʠʠ ʠ ʘʩʩʦʮʠʘʮʠʠ ʩʠʤʧʪʦʤʦʚ, ʦʧʨʝʜʝʣʝʥʠʝ 

ʤʝʜʠʮʠʥʩʢʠʭ ʰʘʙʣʦʥʥʳʭ ʧʨʦʮʝʜʫʨ ʠ ʪ.ʜ. ʀʥʪʝʣʣʝʢʪʫʘʣʴʥʳʡ ʘʥʘʣʠʟ ʜʘʥʥʳʭ 

ʧʦʟʚʦʣʷʝʪ ʪʘʢʠʤ ʦʨʛʘʥʠʟʘʮʠʷʤ ʠʩʧʦʣʴʟʦʚʘʪʴ ʪʝʭʥʠʢʫ ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ 

ʜʣʷ ʘʥʘʣʠʟʘ ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʠʭ ʠ ʤʝʜʠʮʠʥʩʢʠʭ ʜʘʥʥʳʭ ʩ ʮʝʣʴʶ ʠʟʚʣʝʯʝʥʠʷ 

ʠʥʬʦʨʤʘʮʠʠ, ʢʦʪʦʨʘʷ ʤʦʞʝʪ ʙʳʪʴ ʧʦʣʝʟʥʘ ʧʨʠ ʩʦʟʜʘʥʠʠ ʥʦʚʳʭ ʣʝʢʘʨʩʪʚ. 

ʅʦʚʦʩʪʠ ʠ ʨʘʟʚʣʝʯʝʥʠʷ  
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ʀʥʜʫʩʪʨʠʷ ʥʦʚʦʩʪʝʡ (ʤʝʜʠʘ) ʠ ʨʘʟʚʣʝʯʝʥʠʡ ʛʝʥʝʨʠʨʫʝʪ ʙʦʣʴʰʠʝ ʦʙʲʝʤʳ 

ʜʘʥʥʳʭ ʚ ʚʠʜʝ ʪʝʢʩʪʦʚ, ʛʨʘʬʠʢʠ, ʘʫʜʠʦ- ʠ ʚʠʜʝʦ- ʟʘʧʠʩʝʡ, ʢʦʪʦʨʳʝ ʯʠʪʘʶʪʩʷ 

ʠ ʧʨʦʩʤʘʪʨʠʚʘʶʪʩʷ ʣʶʜʴʤʠ, ʜʝʤʦʛʨʘʬʠʯʝʩʢʠ ʦʪʣʠʯʘʶʱʠʤʠʩʷ ʜʨʫʛ ʦʪ ʜʨʫʛʘ. 

ʀʥʪʝʣʣʝʢʪʫʘʣʴʥʳʡ ʘʥʘʣʠʟ ʜʘʥʥʳʭ (DM) ʧʦʟʚʦʣʷʝʪ ʠʟʫʯʘʪʴ ʠ ʘʥʘʣʠʟʠʨʦʚʘʪʴ 

ʵʪʠ ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʢʦʣʣʝʢʮʠʠ ʜʘʥʥʳʭ ʠ ʧʦʣʫʯʘʪʴ ʜʦʩʪʦʚʝʨʥʳʝ ʠ ʧʦʣʝʟʥʳʝ 

ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʦʮʝʥʢʠ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʙʳʪʴ ʨʝʘʣʠʟʦʚʘʥʳ ʚ ʙʫʜʫʱʝʤ ʜʣʷ 

ʧʨʠʚʣʝʯʝʥʠʷ ʯʠʪʘʪʝʣʴʩʢʦʡ ʠʣʠ ʟʨʠʪʝʣʴʩʢʦʡ ʘʫʜʠʪʦʨʠʠ ʢ ʵʪʠʤ ʠʟʜʘʥʠʷʤ ʠ 

ʧʨʦʛʨʘʤʤʘʤ. ʄʦʞʥʦ ʥʘʡʪʠ ʚ ʀʥʪʝʨʥʝʪʝ ʦʛʨʦʤʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʜʨʫʛʠʭ 

ʧʨʠʤʝʨʦʚ ʧʨʠʤʝʥʝʥʠʷ DM ʚ ʪʘʢʠʭ ʦʙʣʘʩʪʷʭ ʯʝʣʦʚʝʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʢʘʢ 

ʧʦʠʩʢ ʥʘʫʯʥʳʭ ʠ ʠʥʞʝʥʝʨʥʳʭ ʜʘʥʥʳʭ, ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʠ, ʥʘʢʦʧʣʝʥʠʷ ʠ 

ʠʥʚʝʩʪʠʮʠʠ, ʩʪʨʘʭʦʚʘʥʠʝ, ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʨʝʩʪʫʧʥʦʩʪʠ.  

 

6.6 ʄʦʜʝʣʠ ʠ ʩʭʝʤʳ ʧʨʦʮʝʩʩʦʚ Data Mining  

ʀʩʩʣʝʜʦʚʘʪʝʣʠ, ʨʘʙʦʪʘʶʱʠʝ ʚ ʦʙʣʘʩʪʠ ʧʨʘʢʪʠʯʝʩʢʠʭ ʧʨʠʣʦʞʝʥʠʡ DM 

ʜʣʷ ʦʨʛʘʥʠʟʘʮʠʡ ʠ ʧʨʝʜʧʨʠʷʪʠʡ, ʦʙʳʯʥʦ ʠʩʧʦʣʴʟʫʶʪ ʩʠʩʪʝʤʘʪʠʯʝʩʢʠʡ 

ʧʦʜʭʦʜ ʜʣʷ ʟʥʘʯʠʤʦʛʦ ʠʟʚʣʝʯʝʥʠʷ ʜʘʥʥʳʭ ʠʟ ʙʦʣʴʰʠʭ ʤʘʩʩʠʚʦʚ ʜʘʥʥʳʭ 

(ʥʘʧʨʠʤʝʨ, ʙʦʣʴʰʠʭ ʙʘʟ ʜʘʥʥʳʭ). ʅʠʞʝ ʧʨʠʚʝʜʝʥʳ ʥʝʩʢʦʣʴʢʦ ʧʦʧʫʣʷʨʥʳʭ 

ʤʦʜʝʣʝʡ ʧʨʦʮʝʩʩʘ DM. 

 

 6.6.1. ʄʦʜʝʣʴ ʧʨʦʮʝʩʩʘ ñ5ɸò (ʧʨʝʜʣʦʞʝʥʘ ʠ ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ SPSS 

Inc., ʏʠʢʘʛʦ, ʉʐɸ) 

SPSS Inc. ʨʘʟʨʘʙʦʪʘʣʘ ʠ ʠʩʧʦʣʴʟʦʚʘʣʘ ʵʪʫ ʤʦʜʝʣʴ ʚ ʢʘʯʝʩʪʚʝ 

ʧʦʜʛʦʪʦʚʠʪʝʣʴʥʦʛʦ ʰʘʛʘ ʢ DM. ɿʘʪʝʤ ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ ʨʘʩʰʠʨʝʥʥʘʷ ʤʦʜʝʣʴ 

ʧʨʦʮʝʩʩʘ, ʠʟʚʝʩʪʥʘʷ ʢʘʢ CRISP_DM (ʩʤ. ʜʘʣʝʝ) ʜʣʷ ʘʥʘʣʠʟʘ ʩʦʙʨʘʥʥʳʭ 

ʜʘʥʥʳʭ. ʄʦʜʝʣʴ ñ5Aò ʥʘʯʠʥʘʝʪ ʩ ʦʧʨʝʜʝʣʝʥʠʷ ʠ ʧʦʩʪʘʥʦʚʢʠ ʟʘʜʘʯʠ (Asses), 

ʟʘ ʢʦʪʦʨʦʡ ʩʣʝʜʫʝʪ ʜʦʩʪʫʧ ʠ ʥʘʢʦʧʣʝʥʠʝ ʜʘʥʥʳʭ, ʩʚʷʟʘʥʥʳʭ ʩ ʧʨʦʙʣʝʤʦʡ 

(Access). ɿʘʪʝʤ ʠʜʝʪ ʘʥʘʣʠʟ ʜʘʥʥʳʭ ʠ ʠʟʚʣʝʯʝʥʠʝ ʥʫʞʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʨʘʟʣʠʯʥʳʭ ʤʝʪʦʜʦʚ DM (Analyze) ʠ ʨʝʘʣʠʟʘʮʠʷ (Act) 

ʨʝʟʫʣʴʪʘʪʦʚ ʚ ʨʝʰʝʥʠʝ ʧʨʦʙʣʝʤʳ. ʇʦ ʦʢʦʥʯʘʥʠʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʮʝʥʠʚʘʝʪʩʷ 

ʚʦʟʤʦʞʥʦʩʪʴ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʪʴ ʧʨʦʮʝʩʩ ʠʟʫʯʝʥʠʷ ʜʘʥʥʳʭ ʧʫʪʝʤ ʩʦʟʜʘʥʠʷ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ (Automate). ʉʭʝʤʫ ʰʘʛʦʚ 

ʤʦʜʝʣʠ ʧʨʦʮʝʩʩʘ 5A ʚʳ ʤʦʞʝʪʝ ʫʚʠʜʝʪʴ ʥʘ ʨʠʩʫʥʢʝ 6.3. 

 

ʈʠʩʫʥʦʢ 6.3 - ʉʭʝʤʘ ʤʦʜʝʣʠ ʧʨʦʮʝʩʩʘ ñ5ɸò. 
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6.6.2 Cross-Industry Standard Process for Data Mining 

ʉʪʘʥʜʘʨʪʥʳʡ ʧʨʦʮʝʩʩ ʤʝʞʦʪʨʘʩʣʝʚʦʛʦ Data Mining, ʧʨʝʜʣʦʞʝʥʥʳʡ 

ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʛʨʫʧʧʦʡ ʧʦʩʪʘʚʱʠʢʦʚ (ɼʘʥʠʷ, ɻʝʨʤʘʥʠʷ, ɺʝʣʠʢʦʙʨʠʪʘʥʠʷ, 

ʅʠʜʝʨʣʘʥʜʳ). ʄʦʜʝʣʴ ʧʨʦʮʝʩʩʘ Cross-Industry Standard Process for Data 

Mining  (CRISP-DM) ʩʦʩʪʦʠʪ ʠʟ ʩʣʝʜʫʶʱʠʭ ʵʪʘʧʦʚ (ʩʤ. ʨʠʩʫʥʦʢ 6.4): 

Å ʇʦʥʠʤʘʥʠʝ ʮʝʣʠ ʠ ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʡ ʩʙʦʨ ʪʨʝʙʦʚʘʥʠʡ, ʥʝʦʙʭʦʜʠʤʳʭ 

ʜʣʷ DM ʙʠʟʥʝʩ-ʧʨʦʙʣʝʤʳ. 

Å ɸʥʘʣʠʟ ʜʘʥʥʳʭ, ʩʦʙʨʘʥʥʳʭ ʥʘ ʧʝʨʚʦʤ ʵʪʘʧʝ, ʦʧʨʝʜʝʣʝʥʠʝ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʰʘʙʣʦʥʦʚ, ʜʣʷ ʪʦʛʦ ʯʪʦʙʳ ʧʨʝʜʣʦʞʠʪʴ ʤʦʜʝʣʴ ʨʝʰʝʥʠʷ 

ʟʘʜʘʯʠ. 

Å ʉʦʟʜʘʥʠʝ ʧʦʣʥʳʭ ʥʘʙʦʨʦʚ ʜʘʥʥʳʭ, ʪʨʝʙʫʝʤʳʭ ʜʣʷ ʚʳʙʨʘʥʥʦʡ ʤʦʜʝʣʠ, 

ʠʩʧʦʣʴʟʫʝʤʳʭ ʢʘʢ ʚʭʦʜʥʳʝ ʜʘʥʥʳʝ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʤʝʪʦʜʦʚ/ʪʝʭʥʠʢ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ. ɼʘʥʥʳʝ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʧʨʝʦʙʨʘʟʫʶʪʩʷ ʠ ʫʪʦʯʥʷʶʪʩʷ ʜʣʷ 

ʩʦʭʨʘʥʝʥʠʷ ʚ ʙʘʟʘʭ ʜʘʥʥʳʭ. 

Å ɺʳʙʦʨ ʠ ʧʨʠʤʝʥʝʥʠʝ ʨʘʟʣʠʯʥʳʭ ʤʝʪʦʜʦʚ Data Mining  ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʙʘʟʳ ʜʘʥʥʳʭ ʠʟ ʧʨʝʜʳʜʫʱʝʡ ʬʘʟʳ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʠ ʘʥʘʣʠʟʘ 

ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʨʝʟʫʣʴʪʘʪʦʚ. 

Å ʆʮʝʥʢʘ ʤʦʜʝʣʝʡ, ʢʦʪʦʨʳʝ ʙʳʣʠ ʩʦʟʜʘʥʳ ʥʘ ʧʨʝʜʳʜʫʱʠʭ ʵʪʘʧʘʭ, ʜʣʷ 

ʣʫʯʰʝʛʦ ʘʥʘʣʠʟʘ ʫʪʦʯʥʝʥʥʳʭ ʜʘʥʥʳʭ. 

Å ɺʥʝʜʨʝʥʠʝ: ʦʨʛʘʥʠʟʘʮʠʷ ʠ ʧʦʩʪʘʚʢʘ ʧʦʣʫʯʘʝʤʳʭ ʟʥʘʥʠʡ ʢʦʥʝʯʥʳʤ 

ʧʦʣʴʟʦʚʘʪʝʣʷʤ. 

 

 
ʈʠʩʫʥʦʢ 6.4 - ʉʭʝʤʘ ʤʦʜʝʣʠ ʧʨʦʮʝʩʩʘ CRISP-DM. 

 

6.6.3 Sample ï Explore ï Modify  ï Model ï Analysis  

ʄʦʜʝʣʴ ʧʨʦʮʝʩʩʘ SAS Institute (ʉʙʦʨ ʜʘʥʥʳʭ ï ʀʩʩʣʝʜʦʚʘʥʠʝ ï 

ʋʪʦʯʥʝʥʠʝ ï ʄʦʜʝʣʴ ï ɸʥʘʣʠʟ): 

- ʇʦʥʠʤʘʥʠʝ ʧʨʦʙʣʝʤʳ; 

- ʉʙʦʨ (ʚʳʙʦʨʢʘ) ʜʘʥʥʳʭ; 

- ʀʩʩʣʝʜʦʚʘʥʠʝ ʠ ʫʪʦʯʥʝʥʠʝ ʯʘʩʪʠ ʚʳʙʦʨʦʯʥʳʭ ʜʘʥʥʳʭ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʨʘʟʣʠʯʥʳʭ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʪʝʭʥʠʢ ʜʣʷ ʧʦʠʩʢʘ ʪʝʥʜʝʥʮʠʡ, 

ʚʳʜʝʣʷʶʱʠʭʩʷ ʟʥʘʯʝʥʠʡ ʠ ʪ.ʧ.; 

- ʄʦʜʠʬʠʢʘʮʠʷ ʜʘʥʥʳʭ ï ʢʣʘʩʪʝʨʠʟʘʮʠʷ, ʘʩʩʦʮʠʘʮʠʠ, ʚʠʟʫʘʣʠʟʘʮʠʷ, 

ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ; 
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- ʉʦʟʜʘʥʠʝ ʤʦʜʝʣʠ ʜʘʥʥʳʭ ʠ ʝʝ ʦʮʝʥʢʘ. 

 

6.6.4 ñ6 ůò  

ñ6 ůò ï çʐʝʩʪʴ ʉʠʛʤʘè ʄʦʜʝʣʴ ʧʨʦʮʝʩʩʘ ʫʣʫʯʰʝʥʠʷ ʢʘʯʝʩʪʚʘ 

ʚʳʧʫʩʢʘʝʤʦʡ ʧʨʦʜʫʢʮʠʠ (Motorolla, GE, ʉʐɸ): 

- ʆʧʨʝʜʝʣʝʥʠʝ ʦʩʥʦʚʥʳʭ ʵʪʘʧʦʚ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʨʦʜʫʢʮʠʠ; 

- ʆʧʨʝʜʝʣʝʥʠʝ ʤʝʪʦʜʦʚ ʠʟʤʝʨʝʥʠʷ ʢʘʯʝʩʪʚʘ; 

- ɸʥʘʣʠʟ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʙʣʝʤ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʦʮʝʥʢʠ ʢʘʯʝʩʪʚʘ 

ʧʨʦʜʫʢʮʠʠ; 

- ʋʣʫʯʰʝʥʠʝ ʪʝʭʥʦʣʦʛʠʡ; 

- ʂʦʥʪʨʦʣʴ. 

 

6.7 ʆʩʥʦʚʥʳʝ ʟʘʜʘʯʠ Data Mining  

ʈʘʩʩʤʦʪʨʠʤ ʙʦʣʝʝ ʬʦʨʤʘʣʴʥʳʝ ʦʧʨʝʜʝʣʝʥʠʷ ʥʝʢʦʪʦʨʳʭ ʫʧʦʤʷʥʫʪʳʭ 

ʚʳʰʝ ʟʘʜʘʯ DM ʠ ʧʦʧʳʪʘʝʤʩʷ ʦʙʲʷʩʥʠʪʴ ʥʝʩʢʦʣʴʢʦ ʦʩʥʦʚʥʳʭ ʤʝʪʦʜʦʚ 

ʨʝʰʝʥʠʷ ʵʪʠʭ ʟʘʜʘʯ, ʧʨʠʚʝʩʪʠ ʧʨʠʤʝʨʳ. ɺʳʙʦʨ ʟʘʜʘʯ ʠ ʤʝʪʦʜʦʚ, ʦʧʠʩʘʥʥʳʭ 

ʟʜʝʩʴ, ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʧʝʨʚʦʥʘʯʘʣʴʥʦʛʦ ʦʟʥʘʢʦʤʣʝʥʠʷ ʠ ʧʦʥʠʤʘʥʠʷ 

ʥʘʠʙʦʣʝʝ ʧʦʧʫʣʷʨʥʳʭ ʧʨʠʣʦʞʝʥʠʡ DM. ʕʪʦʪ ʩʧʠʩʦʢ ʥʝ ʧʨʝʪʝʥʜʫʝʪ ʥʘ 

ʚʩʝʦʙʲʝʤʣʶʱʝʝ ʨʝʟʶʤʝ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʧʨʠʝʤʦʚ ʠ ʤʝʪʦʜʦʚ 

ʠʩʩʣʝʜʦʚʘʥʠʷ, ʢʦʪʦʨʳʝ ʦʧʫʙʣʠʢʦʚʘʥʳ ʚ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʢʥʠʛʘʭ ʠ 

ʙʝʩʯʠʩʣʝʥʥʳʭ ʞʫʨʥʘʣʴʥʳʭ ʩʪʘʪʴʷʭ ʧʦ ʪʝʦʨʠʠ ʠ ʧʨʠʢʣʘʜʥʳʤ ʟʘʜʘʯʘʤ ʠ 

ʤʝʪʦʜʘʤ DM. 

1. ʂʣʘʩʩʠʬʠʢʘʮʠʷ 

ʂʣʘʩʩʠʬʠʢʘʮʠʷ, ʧʦʞʘʣʫʡ, ʩʘʤʳʡ ʠʟʚʝʩʪʥʳʡ ʠ ʧʦʧʫʣʷʨʥʳʡ ʤʝʪʦʜ 

ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ (DM) ʩ ʙʦʣʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ 

ʧʨʠʣʦʞʝʥʠʡ, ʚʢʣʶʯʘʷ ʨʘʩʧʦʟʥʘʚʘʥʠʝ ʠʟʦʙʨʘʞʝʥʠʡ ʠ ʰʘʙʣʦʥʦʚ, 

ʤʝʜʠʮʠʥʩʢʫʶ ʜʠʘʛʥʦʩʪʠʢʫ, ʦʮʝʥʢʠ ʠ ʦʜʦʙʨʝʥʠʝ ʢʨʝʜʠʪʦʚ, ʦʙʥʘʨʫʞʝʥʠʝ ʩʭʝʤ 

ʧʨʝʩʪʫʧʣʝʥʠʡ, ʚʳʷʚʣʝʥʠʝ ʬʠʥʘʥʩʦʚʳʭ ʪʝʥʜʝʥʮʠʡ ʠ ʪ.ʜ. ʄʥʦʛʠʝ 

ʠʩʩʣʝʜʦʚʘʪʝʣʠ ʧʦʣʘʛʘʶʪ, ʯʪʦ ʦʮʝʥʢʫ ʠ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʝ ʪʘʢʞʝ ʤʦʞʥʦ 

ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʚʠʜʳ ʢʣʘʩʩʠʬʠʢʘʮʠʠ. 

ʇʨʝʞʜʝ ʯʝʤ ʜʘʪʴ ʬʦʨʤʘʣʴʥʦʝ ʦʧʨʝʜʝʣʝʥʠʝ, ʜʘʚʘʡʪʝ ʧʦʩʤʦʪʨʠʤ ʥʘ 

ʠʟʚʝʩʪʥʫʶ ʚʩʝʤ ʩʪʫʜʝʥʪʘʤ ʰʢʘʣʫ ʦʮʝʥʢʠ ʠʭ ʟʥʘʥʠʡ (ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʪʘʙʣʠʮʫ 

ʥʝʙʦʣʴʰʦʡ ʙʘʟʦʡ ʜʘʥʥʳʭ ʩ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ ʩʪʦʣʙʮʘʤʠ ʠ ʩʪʨʦʢʘʤʠ). 

ʊʘʙʣʠʮʘ 6.1. ʦʙʲʷʩʥʷʝʪ, ʢʘʢ ʧʨʝʧʦʜʘʚʘʪʝʣʠ ʢʣʘʩʩʠʬʠʮʠʨʫʶʪ ʫʯʘʱʠʭʩʷ 

ʥʘ ʦʩʥʦʚʝ ʠʭ ʦʮʝʥʦʢ. ʕʪʠ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ, ʟʘʜʘʚ ʛʨʘʥʠʮʳ ʜʣʷ 

ʥʘʙʨʘʥʥʳʭ ʫʯʘʱʠʤʩʷ ʙʘʣʣʦʚ (100, 95,..., 49, 0). ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʦʞʥʦ 

ʩʢʘʟʘʪʴ, ʯʪʦ ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʨʦʮʝʩʩ ʠ ʤʝʪʦʜ, ʩ ʧʦʤʦʱʴʶ 

ʢʦʪʦʨʦʛʦ ʤʳ ʨʘʟʜʝʣʷʝʤ ʜʘʥʥʳʝ ʧʦ ʢʣʘʩʩʘʤ, ʩʦʧʦʩʪʘʚʣʷʷ ʟʥʘʯʝʥʠʷ ʜʘʥʥʳʭ ʩ 

ʟʘʨʘʥʝʝ ʦʧʨʝʜʝʣʝʥʥʳʤʠ ʛʨʫʧʧʘʤʠ ʠʣʠ ʢʣʘʩʩʘʤʠ. 

ʇʨʝʜʩʪʘʚʣʷʝʪʩʷ, ʯʪʦ ʩʣʝʜʫʶʱʝʝ ʬʦʨʤʘʣʴʥʦʝ ʦʧʨʝʜʝʣʝʥʠʝ ʪʝʧʝʨʴ ʙʫʜʝʪ 

ʣʝʛʯʝ ʧʦʥʷʪʴ. 

ʆʧʨʝʜʝʣʝʥʠʝ: 
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ʇʫʩʪʴ ʜʘʥʳ ʙʘʟʘ ʜʘʥʥʳʭ D = {t1,t2,é,tn} (ʢʦʨʪʝʞʝʡ, ʩʪʨʦʢ, ʟʘʧʠʩʝʡ) ʠ 

ʥʘʙʦʨ ʢʣʘʩʩʦʚ C= {C1,C2,é,Cm}, ʟʘʜʘʯʘ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʩʦʩʪʦʠʪ ʚ ʦʧʨʝʜʝʣʝʥʠʠ 

ʦʪʦʙʨʘʞʝʥʠʷ f : D -> C, ʛʜʝ ʢʘʞʜʳʡ ʵʣʝʤʝʥʪ ʙʘʟʳ ʧʨʠʥʘʜʣʝʞʠʪ ʦʜʥʦʤʫ ʠʟ 

ʢʣʘʩʩʦʚ. ʂʘʞʜʳʡ ʢʣʘʩʩ Cj, ʩʦʜʝʨʞʠʪ ʪʦʣʴʢʦ ʪʝ ʢʦʨʪʝʞʠ, ʢʦʪʦʨʳʝ 

ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʝʤʫ; ʪʦ ʝʩʪʴ: Cj = {ti | f ( ti ) = Cj, 1<=i<=n, ʠ ti ʧʨʠʥʘʜʣʝʞʠʪ D. 

 

ʊʘʙʣʠʮʘ 6.1 - ʆʩʥʦʚʥʘʷ ʰʢʘʣʘ ʠ ʢʨʠʪʝʨʠʠ ʦʮʝʥʢʠ ʟʥʘʥʠʡ 

% ʥʘʙʨʘʥʥʳʭ 

ʦʮʝʥʦʢ  

(ʠʟ 100) 

ɹʫʢʚʝʥʥʘʷ ʦʮʝʥʢʘ ʊʨʘʜʠʮʠʦʥʥʘʷ ʦʮʝʥʢʘ 

95-100 ɸ ʆʪʣʠʯʥʦ (Excellent) 

90-94 ɸ- 

85-89 ɺ+ ʍʦʨʦʰʦ (Good) 

80-84 ɺ 

75-79 ɺ- 

70-74 ʉ+ ʋʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦ 

(Satisfactorily) 65-69 ʉ 

60-64 ʉ- 

55-59 D+ 

50-54 D 

0-49 F ʅʝʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦ 

(Unsatisfactorily) 

ɸʣʛʦʨʠʪʤʳ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʧʨʝʜʧʦʣʘʛʘʶʪ, ʯʪʦ ʜʣʷ ʢʣʘʩʩʠʬʠʢʘʮʠʠ 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʪʦʣʴʢʦ ʟʥʘʯʝʥʠʷ ʘʪʨʠʙʫʪʦʚ ʜʘʥʥʳʭ ʠ ʧʨʦʮʝʩʩ ʢʣʘʩʩʠʬʠʢʘʮʠʠ 

ʜʝʣʠʪʩʷ ʥʘ ʜʚʝ ʬʘʟʳ: 

1. ʈʘʟʨʘʙʦʪʢʘ ʤʦʜʝʣʠ ʜʣʷ ʦʮʝʥʢʠ ʪʨʝʥʠʨʦʚʦʯʥʳʭ (ʦʙʫʯʘʶʱʠʭ) ʜʘʥʥʳʭ. 

2. ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʢʦʨʪʝʞʝʡ (ʩʪʨʦʢ) ʠʟ ʠʩʩʣʝʜʫʝʤʦʡ ʙʘʟʳ ʜʘʥʥʳʭ. 

ʇʨʠʤʝʯʘʥʠʝ: ʪʨʝʥʠʨʦʚʦʯʥʳʝ ʜʘʥʥʳʝ ʩʦʩʪʦʷʪ ʠʟ ʩʘʤʠʭ ʚʭʦʜʥʳʭ ʜʘʥʥʳʭ ʠ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʠʤ ʢʣʘʩʩʦʚ. 

ʈʠʩʫʥʦʢ 6.5. ʠʣʣʶʩʪʨʠʨʫʝʪ ʧʨʦʮʝʩʩ ʢʣʘʩʩʠʬʠʢʘʮʠʠ: ʘ) ʠʟʦʙʨʘʞʘʝʪ 

ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʦʧʨʝʜʝʣʝʥʥʳʝ ʢʣʘʩʩʳ ʧʫʪʝʤ ʜʝʣʝʥʠʷ ʧʨʦʩʪʨʘʥʩʪʚʘ ʥʘ 

ʩʝʛʤʝʥʪʳ (ʧʦʣʫʯʝʥʥʳʝ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʦʙʫʯʘʶʱʠʭ ʜʘʥʥʳʭ); ʙ) 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʭʦʜʥʦʡ ʥʘʙʦʨ ʜʘʥʥʳʭ; ʚ) ʧʦʢʘʟʳʚʘʝʪ ʢʣʘʩʩʠʬʠʢʘʮʠʶ ʜʘʥʥʳʭ 

ʥʘ ʦʩʥʦʚʝ ʦʧʨʝʜʝʣʝʥʥʳʭ ʢʣʘʩʩʦʚ (ʪʦ ʝʩʪʴ ʢʘʞʜʳʡ ʦʙʲʝʢʪ-ʪʦʯʢʘ ʧʨʠʥʘʜʣʝʞʠʪ 

ʢ ʦʜʥʦʤʫ ʢʣʘʩʩʫ). 
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ʈʠʩʫʥʦʢ 6.5 - ʉʭʝʤʘ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ ʢʣʘʩʩʠʬʠʢʘʮʠʠ. 

 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ R.L.Kennedy, Yu.Lee, B.V.Roy (1998) 

ʩʫʱʝʩʪʚʫʶʪ ʪʨʠ ʦʩʥʦʚʥʳʭ ʧʦʜʭʦʜʘ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʜʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ 

ʢʣʘʩʩʠʬʠʢʘʮʠʠ: 

Å ʆʧʨʝʜʝʣʝʥʠʝ ʛʨʘʥʠʮ: ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʫʪʝʤ ʜʝʣʝʥʠʷ 

ʚʭʦʜʥʦʡ ʙʘʟʳ ʜʘʥʥʳʭ ʥʘ ʢʘʪʝʛʦʨʠʠ. ʂʘʞʜʘʷ ʠʟ ʵʪʠʭ ʢʘʪʝʛʦʨʠʡ ʩʚʷʟʘʥʘ ʩ 

ʦʜʥʠʤ ʢʣʘʩʩʦʤ ʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʚʦʠʤʠ ʛʨʘʥʠʮʘʤʠ. 

Å ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʚʝʨʦʷʪʥʦʩʪʝʡ: ʚ ʧʨʦʮʝʩʩʝ 

ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʚʳʯʠʩʣʷʶʪʩʷ ʚʝʨʦʷʪʥʦʩʪʠ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʢʘʞʜʦʛʦ 

ʢʦʥʢʨʝʪʥʦʛʦ ʵʣʝʤʝʥʪʘ ʢ ʦʧʨʝʜʝʣʝʥʥʦʤʫ ʢʣʘʩʩʫ. ʇʨʝʜʧʦʣʦʞʠʤ, ʯʪʦ 

ʚʝʨʦʷʪʥʦʩʪʴ ʧʦʧʘʜʘʥʠʷ ʵʣʝʤʝʥʪʘ it  ʚ ʢʣʘʩʩ jC
, ʨʘʚʥʘ 

( | )jiP t C
 ʠ ʢʘʞʜʳʡ 

ʵʣʝʤʝʥʪ (ʢʦʨʪʝʞ) ʠʤʝʝʪ ʝʜʠʥʩʪʚʝʥʥʦʝ ʟʥʘʯʝʥʠʝ ʚʝʨʦʷʪʥʦʩʪʠ. ɽʩʣʠ ʪʝʧʝʨʴ 

ʦʧʨʝʜʝʣʠʪʴ ʚʝʨʦʷʪʥʦʩʪʴ ʚʳʙʦʨʘ ʢʣʘʩʩʘ ʢʘʢ 
( )jP C
, ʪʦ ʚʝʨʦʷʪʥʦʩʪʴ ʪʦʛʦ, ʯʪʦ ti 

ʥʘʭʦʜʠʪʩʷ ʚ ʢʣʘʩʩʝ jC
 ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʘʢ 

( )* ( | )jj iP C P t C
.  

Å ʀʩʧʦʣʴʟʦʚʘʥʠʝ posterior ʚʝʨʦʷʪʥʦʩʪʝʡ (ʚʝʨʦʷʪʥʦʩʪʝʡ ʧʨʦʠʟʦʰʝʜʰʠʭ 

ʩʦʙʳʪʠʡ): ʪʨʝʙʫʝʪʩʷ ʦʧʨʝʜʝʣʠʪʴ ʚʝʨʦʷʪʥʦʩʪʴ ʪʦʛʦ, ʯʪʦ ʜʘʥʥʦʝ it  ʠʤʝʝʪ 

ʟʥʘʯʝʥʠʷ ʘʪʨʠʙʫʪʦʚ, ʦʪʥʦʩʷʱʠʝʩʷ ʢ ʢʣʘʩʩʫ jC
. ɺ ʵʪʦʤ ʤʝʪʦʜʝ ʢʣʘʩʩʠʬʠʢʘʮʠʠ 

ʚʳʯʠʩʣʷʝʪʩʷ ʘʧʦʩʪʝʨʠʦʨʥʘʷ ʚʝʨʦʷʪʥʦʩʪʴ ʜʣʷ ʢʘʞʜʦʛʦ ʢʣʘʩʩʘ, ʘ ʟʘʪʝʤ it  

ʧʦʤʝʱʘʝʪʩʷ ʚ ʢʣʘʩʩ ʩ ʥʘʠʙʦʣʴʰʝʡ ʚʝʨʦʷʪʥʦʩʪʴʶ. ʌʦʨʤʫʣʘ ʜʣʷ 

ʘʧʦʩʪʝʨʠʦʨʥʦʡ ʚʝʨʦʷʪʥʦʩʪʠ ʦʙʦʟʥʘʯʘʝʪʩʷ ʢʘʢ 
( | )j iP C t

. 

ʇʦʥʷʪʥʦ, ʯʪʦ ʧʨʠʤʝʨ ʩ ʪʘʙʣʠʮʝʡ 6.1 ʧʨʠʥʘʜʣʝʞʠʪ ʢ ʧʝʨʚʦʡ ʛʨʫʧʧʝ 

ʤʝʪʦʜʦʚ, ʢʣʘʩʩʠʬʠʢʘʮʠʠ, ʦʩʥʦʚʘʥʥʳʝ ʥʘ ʧʨʠʤʝʥʝʥʠʠ ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ, ʚ 

ʦʩʥʦʚʥʦʤ ʦʪʥʦʩʷʪʩʷ ʢ ʧʦʩʣʝʜʥʝʡ ʛʨʫʧʧʝ.  

ɸʣʛʦʨʠʪʤʳ ʠ ʤʝʪʦʜʳ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʪʘʢʞʝ ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ 

ʩʣʝʜʫʶʱʠʝ ʛʨʫʧʧʳ: 

- ʘʣʛʦʨʠʪʤʳ, ʠʩʧʦʣʴʟʫʶʱʠʝ ʜʝʨʝʚʴʷ ʨʝʰʝʥʠʡ; 

- ʘʣʛʦʨʠʪʤʳ ʥʘ ʦʩʥʦʚʝ ʣʦʛʠʯʝʩʢʠʭ ʧʨʘʚʠʣ; 

- ʘʣʛʦʨʠʪʤʳ, ʠʩʧʦʣʴʟʫʶʱʠʝ ʧʦʥʷʪʠʝ ʜʠʩʪʘʥʮʠʠ; 
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- ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʘʣʛʦʨʠʪʤʳ; 

- ʘʣʛʦʨʠʪʤʳ, ʠʩʧʦʣʴʟʫʶʱʠʝ ʥʝʡʨʦʥʥʳʝ ʩʝʪʠ; 

- ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʝ ʘʣʛʦʨʠʪʤʳ. 

ʅʝʢʦʪʦʨʳʝ ʠʟ ʵʪʠʭ ʤʝʪʦʜʦʚ ʙʫʜʫʪ ʨʘʩʩʤʦʪʨʝʥʳ ʙʦʣʝʝ ʧʦʜʨʦʙʥʦ ʚ 

ʩʣʝʜʫʶʱʠʭ ʨʘʟʜʝʣʘʭ. 

 

6.8 ɸʣʛʦʨʠʪʤʳ ʠ ʤʝʪʦʜʳ ʢʣʘʩʩʠʬʠʢʘʮʠʠ 

6.8.1 ɸʣʛʦʨʠʪʤʳ, ʠʩʧʦʣʴʟʫʶʱʠʝ ʜʝʨʝʚʴʷ ʨʝʰʝʥʠʡ (DT) 

ɸʣʛʦʨʠʪʤʳ DT ʥʘʠʙʦʣʝʝ ʧʦʣʝʟʥʳ ʚ ʟʘʜʘʯʘʭ ʢʣʘʩʩʠʬʠʢʘʮʠʠ. ɺ ʵʪʠʭ 

ʘʣʛʦʨʠʪʤʘʭ ʜʣʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʨʦʮʝʩʩʘ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʚʥʘʯʘʣʝ ʩʪʨʦʠʪʩʷ 

ʜʝʨʝʚʦ ʨʝʰʝʥʠʡ, ʢʦʪʦʨʦʝ ʟʘʪʝʤ ʧʨʠʤʝʥʷʝʪʩʷ ʜʣʷ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʢʘʞʜʦʛʦ 

ʢʦʨʪʝʞʘ ʚ ʙʘʟʝ ʜʘʥʥʳʭ. 

ʆʧʨʝʜʝʣʝʥʠʝ: ɼʝʨʝʚʦ ʨʝʰʝʥʠʡ (DT) ʠʣʠ ɼʝʨʝʚʦ ʢʣʘʩʩʠʬʠʢʘʮʠʠ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʜʨʝʚʦʚʠʜʥʳʡ ʛʨʘʬ, ʩʚʷʟʘʥʥʳʡ ʩ D (ʙʘʟʘ ʜʘʥʥʳʭ, 

ʩʦʜʝʨʞʘʱʘʷ ʢʦʨʪʝʞʠ 1
{ ,...,  }  nt t

 ʠ ʘʪʨʠʙʫʪʳ 1{ ,...,  }  nA A
), ʢʦʪʦʨʘʷ ʦʙʣʘʜʘʝʪ 

ʩʣʝʜʫʶʱʠʤʠ ʩʚʦʡʩʪʚʘʤʠ: 

- ʂʘʞʜʳʡ ʚʥʫʪʨʝʥʥʠʡ ʫʟʝʣ (ʚʝʨʰʠʥʘ) 0 ʧʦʤʝʯʝʥ ʘʪʨʠʙʫʪʦʤ 
 iA
; 

- ʂʘʞʜʘʷ ʜʫʛʘ (ʨʝʙʨʦ) ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʧʨʝʜʠʢʘʪʫ, ʢʦʪʦʨʳʡ ʤʦʞʝʪ ʙʳʪʴ 

ʧʨʠʤʝʥʝʥ ʢ ʘʪʨʠʙʫʪʫ, ʩʚʷʟʘʥʥʦʤʫ ʩ ʨʦʜʠʪʝʣʴʩʢʠʤ ʫʟʣʦʤ; 

- ʂʘʞʜʳʡ ʫʟʝʣ ʣʠʩʪʘ ʛʨʘʬʘ (ʚʝʨʰʠʥʘ ʩʘʤʦʛʦ ʥʠʞʥʝʛʦ ʫʨʦʚʥʷ) ʧʦʤʝʯʝʥ 

ʢʣʘʩʩʦʤ jC
. ʇʨʦʮʝʩʩ ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤʳ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

DT ʩʦʩʪʦʠʪ ʠʟ ʜʚʫʭ ʵʪʘʧʦʚ: 

1.ʂʦʥʩʪʨʫʠʨʦʚʘʥʠʝ ʜʝʨʝʚʘ ʨʝʰʝʥʠʡ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʪʨʝʥʠʨʦʚʦʯʥʳʭ 

(ʫʞʝ ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʥʥʳʭ) ʜʘʥʥʳʭ. 

2.ʂʣʘʩʩʠʬʠʮʠʨʦʚʘʥʠʝ ʢʘʞʜʦʛʦ ʠʟ ʧʨʠʥʘʜʣʝʞʘʱʠʭ D ʢʦʨʪʝʞʝʡ 1{ ,...,  }  nt t
 

ʈʘʩʩʤʦʪʨʠʤ ʧʨʠʤʝʨ ʥʝʩʣʦʞʥʦʛʦ ʜʝʨʝʚʘ ʨʝʰʝʥʠʡ (DT) ʜʣʷ ʠʣʣʶʩʪʨʘʮʠʠ 

ʚʳʰʝʩʢʘʟʘʥʥʦʛʦ. 

 ʉʫʱʝʩʪʚʫʝʪ ʠʟʚʝʩʪʥʳʡ ʤʝʪʦʜ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʥʦʨʤʘʣʴʥʦʩʪʠ ʚʝʩʘ ʪʝʣʘ 

ʚʟʨʦʩʣʦʛʦ ʯʝʣʦʚʝʢʘ (ʚ ʚʦʟʨʘʩʪʝ ʩʪʘʨʰʝ 20-25 ʣʝʪ): cʥʘʯʘʣʘ ʦʧʨʝʜʝʣʷʶʪ 

ʧʘʨʘʤʝʪʨ  1),%,- 100)-(H(W /  * 100 DW =  ʛʜʝ W ï ʚʝʩ ʯʝʣʦʚʝʢʘ ʚ ʢʠʣʦʛʨʘʤʤʘʭ; ʅ 

ʚʳʩʦʪʘ ʯʝʣʦʚʝʢʘ ʚ ʩʘʥʪʠʤʝʪʨʘʭ. ɹʝʟʨʘʟʤʝʨʥʳʝ ʟʥʘʯʝʥʠʷ ʵʪʠʭ ʘʪʨʠʙʫʪʦʚ 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʨʘʩʯʝʪʘ DW. ɿʘʪʝʤ ʠʩʧʦʣʴʟʫʝʪʩʷ ʊʘʙʣʠʮʘ 6.2, ʢʦʪʦʨʘʷ 

ʙʳʣʘ ʩʦʩʪʘʚʣʝʥʘ ʥʘ ʦʩʥʦʚʘʥʠʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʤʝʜʠʮʠʥʩʢʠʭ 

ʥʘʙʣʶʜʝʥʠʡ. 

ʊʘʙʣʠʮʘ 6.2 - ɼʘʥʥʳʝ (ʇʦʣ ʠ ʀʥʪʝʨʚʘʣ DW) ʠ ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʚʝʩʘ  

 ʇʦʣ ʀʥʪʝʨʚʘʣ ʟʥʘʯʝʥʠʡ 

DW 

ʂʣʘʩʩʠʬʠʢʘʮʠʷ 

M DW Ò -20% U (ʤʝʥʴʰʝ ʥʦʨʤʳ) 
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M -20% ÒDW Ò20% N (ʥʦʨʤʘʣʴʥʳʡ ʚʝʩ) 

M 20% ÒDW O (ʙʦʣʴʰʝ ʥʦʨʤʳ) 

ɾ DW Ò -15% U (ʤʝʥʴʰʝ ʥʦʨʤʳ) 

ɾ -15% ÒDW Ò25% N (ʥʦʨʤʘʣʴʥʳʡ ʚʝʩ) 

ɾ 25% ÒDW O (ʙʦʣʴʰʝ ʥʦʨʤʳ) 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʨʠʚʝʜʝʥʥʳʤ ʚʳʰʝ ʦʧʨʝʜʝʣʝʥʠʝʤ ʩʪʨʫʢʪʫʨʳ ʛʨʘʬʘ, 

ʠʩʧʦʣʴʟʫʷ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʠʟ ʪʘʙʣʠʮʳ 6.2, ʩʪʨʦʠʤ ʜʝʨʝʚʦ ʨʝʰʝʥʠʡ, 

ʧʦʢʘʟʘʥʥʦʝ ʥʘ ʨʠʩʫʥʢʝ 6.6. 

 

ʈʠʩʫʥʦʢ 6.6 - ʉʭʝʤʘ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ ʥʘ ʦʩʥʦʚʝ   

 ʪʨʝʥʠʨʦʚʦʯʥʳʭ ʜʘʥʥʳʭ ʠʟ ʪʘʙʣʠʮʳ 2. 

ʊʝʧʝʨʴ ʣʶʙʦʡ ʯʝʣʦʚʝʢ ʤʦʞʝʪ ʦʧʨʝʜʝʣʠʪʴ ʩʦʙʩʪʚʝʥʥʳʡ ʚʝʩ, ʠʩʧʦʣʴʟʫʷ 

ʵʪʦ ʜʝʨʝʚʦ ʨʝʰʝʥʠʡ (ʢʦʪʦʨʦʝ, ʧʦ ʩʫʱʝʩʪʚʫ, ʷʚʣʷʝʪʩʷ ʚʩʝʛʦ ʣʠʰʴ ʛʨʘʬʠʯʝʩʢʠʤ 

ʧʨʝʜʩʪʘʚʣʝʥʠʝʤ ʜʘʥʥʳʭ ʠʟ ʪʘʙʣʠʮʳ 2.).  

ʇʨʠʤʝʨ: ɾʝʥʱʠʥʘ ʚʳʩʦʪʦʡ 160 ʩʤ ʠ ʚʝʩʦʤ 72 ʢʛ (ʪ.ʝ. ʧʘʨʘʤʝʪʨ DW = 

100 * (72 / (160-100) -1) = +20%) ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʜʘʥʥʳʤ ʘʣʛʦʨʠʪʤʦʤ 

ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʠʤʝʝʪ ʥʦʨʤʘʣʴʥʳʡ ʚʝʩ. ʈʝʰʝʥʠʝ: ʥʘʯʘʚ ʢʣʘʩʩʠʬʠʢʘʮʠʶ, 

ʧʦʩʣʝ ʚʝʨʰʠʥʳ ʇʦʣ ʠʩʧʦʣʴʟʫʝʤ ʜʫʛʫ ɾ, ʘ ʟʘʪʝʤ (ʧʦʩʣʝ ʚʝʨʰʠʥʳ DW) ʜʫʛʫ (-

15, +25)%, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʣʠʩʪʫ N (ʥʦʨʤʘʣʴʥʳʡ ʚʝʩ).  

ʉʦʚʝʨʰʝʥʥʦ ʦʯʝʚʠʜʥʦ, ʯʪʦ ʧʦʜʦʙʥʳʝ DT ʤʦʛʫʪ ʙʳʪʴ ʚʩʪʨʦʝʥʳ, 

ʥʘʧʨʠʤʝʨ, ʚ ʩʠʩʪʝʤʳ ʧʦʜʜʝʨʞʢʠ ʧʨʠʥʷʪʠʷ ʤʝʜʠʮʠʥʩʢʠʭ ʨʝʰʝʥʠʡ (DSS), 

ʢʦʪʦʨʳʝ ʧʦʤʦʛʘʶʪ ʚʨʘʯʫ ʧʨʠʥʷʪʴ ʨʝʰʝʥʠʝ ʦ ʜʠʘʛʥʦʟʝ ʠ ʪʠʧʝ ʣʝʯʝʥʠʷ ʜʣʷ 

ʧʘʮʠʝʥʪʘ. 

ʇʦʥʷʪʥʦ, ʯʪʦ ʩʘʤʘʷ ʚʘʞʥʘʷ ʯʘʩʪʴ ʚ ʵʪʦʤ ʤʝʪʦʜʝ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ï ʵʪʦ 

ʩʦʟʜʘʥʠʝ DT, ʘ ʧʨʠʤʝʥʝʥʠʝ ʝʛʦ ʜʣʷ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʷʚʣʷʝʪʩʷ ʩʪʘʥʜʘʨʪʥʳʤ 

ʜʝʡʩʪʚʠʝʤ. 

ʆʩʥʦʚʥʦʡ ʤʝʪʦʜ, ʠʩʧʦʣʴʟʫʝʤʳʡ ʜʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʩ 

ʫʯʘʩʪʠʝʤ DT, ʥʘʟʳʚʘʝʪʩʷ çɿʘʜʘʥʠʝ ʛʨʘʥʠʮè (R.L. Kennedy, Y. Lee, B.van Roy, 
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1998): ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʚʳʧʦʣʥʷʝʪʩʷ ʧʫʪʝʤ ʜʝʣʝʥʠʷ ʚʭʦʜʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ 

ʧʦʪʝʥʮʠʘʣʴʥʦʡ ʙʘʟʳ ʜʘʥʥʳʭ, ʩʦʜʝʨʞʘʱʝʡ ʢʦʨʪʝʞʠ, ʥʘ ʦʙʣʘʩʪʠ ʩ ʟʘʜʘʥʥʳʤʠ 

ʛʨʘʥʠʮʘʤʠ, ʛʜʝ ʢʘʞʜʘʷ ʦʛʨʘʥʠʯʝʥʥʘʷ ʦʙʣʘʩʪʴ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʦʧʨʝʜʝʣʝʥʥʦʤʫ 

ʢʣʘʩʩʫ (ʩʤ. ʨʠʩʫʥʦʢ 6.5). 

ʇʨʦʠʣʣʶʩʪʨʠʨʫʝʤ ʦʜʠʥ ʠʟ ʚʦʟʤʦʞʥʳʭ ʚʘʨʠʘʥʪʦʚ ʵʪʦʛʦ ʧʦʜʭʦʜʘ, 

ʠʩʧʦʣʴʟʫʷ ʧʨʦʩʪʦʡ ʧʨʠʤʝʨ ʙʘʟʳ ʜʘʥʥʳʭ ʠ ʘʣʛʦʨʠʪʤ, ʠʟʚʝʩʪʥʳʡ ʢʘʢ CBS 

(ʩʠʩʪʝʤʘ ID3 ï Interactive Dichotomizer). ʇʨʝʜʧʦʣʦʞʠʤ, ʯʪʦ ʜʘʥ ʵʢʟʝʤʧʣʷʨ 

ʪʨʝʥʠʨʦʚʦʯʥʦʡ ʙʘʟʳ ʜʘʥʥʳʭ (ʪʘʙʣʠʮʘ 3), ʢʦʪʦʨʘʷ ʩʦʜʝʨʞʠʪ ʜʚʦʠʯʥʳʝ 

ʟʥʘʯʝʥʠʷ ʘʪʨʠʙʫʪʦʚ (X1, X2,..., X8) ʥʝʢʦʪʦʨʳʭ ʦʙʲʝʢʪʦʚ ʚʤʝʩʪʝ ʩ 

ʢʣʘʩʩʠʬʠʢʘʮʠʝʡ, ʧʦʣʫʯʝʥʥʦʡ ʥʘ ʦʩʥʦʚʝ ʵʢʩʧʝʨʪʥʦʛʦ ʤʥʝʥʠʷ, ʠʣʠ ʢʘʢʠʤ-ʣʠʙʦ 

ʜʨʫʛʠʤ ʩʧʦʩʦʙʦʤ. 

ʊʘʙʣʠʮʘ 6.3 - ʊʨʝʥʠʨʦʚʦʯʥʳʝ (ʦʙʫʯʘʶʱʠʝ) ʜʘʥʥʳʝ ʚʤʝʩʪʝ ʩ 

ʢʣʘʩʩʠʬʠʢʘʮʠʝʡ. 

No.  X1 X2 X3 X4 X5 X6 X7 X8 ʂʣʘʩʩ 

1 1 0 1 0 0 0 0 1 I  

2 0 1 0 0 1 0 0 0 I  

3 0 0 0 1 1 1 1 0 I  

4 1 0 0 0 0 1 0 1 I  

5 1 1 1 1 0 1 1 0 II  

6 0 0 0 0 0 0 1 1 II  

7 0 1 1 1 1 1 0 1 II  

8 1 0 1 1 0 1 1 0 II  

ʅʘ ʢʘʞʜʦʤ ʰʘʛʝ ʧʦʩʪʨʦʝʥʠʷ DT ʥʝʦʙʭʦʜʠʤʦ, ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʘʣʛʦʨʠʪʤʦʤ CBS, ʦʧʨʝʜʝʣʠʪʴ ʘʪʨʠʙʫʪ, ʢʦʪʦʨʳʡ ʤʘʢʩʠʤʘʣʴʥʦ ʨʘʟʜʝʣʷʝʪ 

(ʜʠʩʢʨʠʤʠʥʠʨʫʝʪ) ʢʦʨʪʝʞʠ ʠʟ ʨʘʟʥʳʭ ʢʣʘʩʩʦʚ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ 

ʩʫʱʝʩʪʚʫʝʪ ʤʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʤʦʜʠʬʠʢʘʮʠʡ ʵʪʦʛʦ ʘʣʛʦʨʠʪʤʘ, ʢʦʪʦʨʳʝ 

ʦʪʣʠʯʘʶʪʩʷ ʪʦʣʴʢʦ ʩʧʦʩʦʙʘʤʠ ʥʘʠʣʫʯʰʝʛʦ ʚʳʙʦʨʘ ʨʘʟʜʝʣʷʶʱʝʛʦ ʘʪʨʠʙʫʪʘ, 

ʥʦ ʟʜʝʩʴ ʙʫʜʝʤ ʧʨʠʤʝʥʷʪʴ ʧʨʦʩʪʝʡʰʠʡ ï ʧʨʦʩʪʦ ʚʳʯʠʩʣʠʤ ʨʘʟʥʦʩʪʴ 

ʢʦʣʠʯʝʩʪʚ '1' ʜʣʷ ʢʦʨʪʝʞʝʡ ʠʟ ʢʣʘʩʩʘ I ʠ ʢʣʘʩʩʘ II ʚ ʢʘʞʜʦʤ ʩʪʦʣʙʮʝ, ʯʪʦʙʳ 

ʦʧʨʝʜʝʣʠʪʴ ʘʪʨʠʙʫʪ, ʥʘʠʙʦʣʝʝ ʪʝʩʥʦ ʩʚʷʟʘʥʥʳʡ ʩ ʢʘʢʠʤ-ʪʦ ʠʟ ʢʣʘʩʩʦʚ. 

ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ, ʧʦʢʘʟʘʥʳ ʚ ʪʘʙʣʠʮʝ 6.4.  

ʊʘʙʣʠʮʘ 6.4 - ʂʦʣʠʯʝʩʪʚʦ '1' ʚ ʩʪʦʣʙʮʘʭ. 

X1 X2 X3 X4 X5 X6 X7 X8 ʂʣʘʩʩ 

2 1 1 1 2 2 1 2 I 
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2 2 3 3 1 3 3 2 II  

ɺ ʨʝʟʫʣʴʪʘʪʝ ʤʦʞʝʤ ʚʠʜʝʪʴ, ʯʪʦ ʪʨʠ ʘʪʨʠʙʫʪʘ ï X3, X4, X7 ï ʠʤʝʶʪ 

ʦʜʠʥʘʢʦʚʦʝ ʤʘʢʩʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʨʘʟʥʦʩʪʠ |1-3| = 2, ʪʘʢ ʯʪʦ ʤʦʞʥʦ 

ʧʨʦʠʟʚʦʣʴʥʦ ʚʳʙʨʘʪʴ, ʥʘʧʨʠʤʝʨ, ʍ4 ʢʘʢ ʜʠʩʢʨʠʤʠʥʘʪʦʨ ʜʣʷ ʧʝʨʚʦʡ ʚʝʨʰʠʥʳ 

ʜʫʛʠ DT, ʠ ʨʘʟʜʝʣʠʪʴ ʠʩʭʦʜʥʫʶ ʙʘʟʫ ʜʘʥʥʳʭ (ʪʘʙʣʠʮʘ 3) ʥʘ ʜʚʝ ʪʘʙʣʠʮʳ ʩʦ 

ʟʥʘʯʝʥʠʷʤʠ ʘʪʨʠʙʫʪʦʚ ʍ4 = 1 ʠ ʍ4 = 0: 

ʊʘʙʣʠʮʘ 6.4 (1). ʂʦʨʪʝʞʠ ʩ ʍ4 = 1.  

No X1 X2 X3 X4 X5 X6 X7 X8 ʂʣʘʩʩ 

3 0 0 0 1 1 1 1 0 I  

5 1 1 1 1 0 1 1 0 II  

7 0 1 1 1 1 1 0 1 II  

8 1 0 1 1 0 1 1 0 II  

ʊʘʙʣʠʮʘ 6.4 (0). ʂʦʨʪʝʞʠ ʩ ʍ4 = 0.  

No X1 X2 X3 X4 X5 X6 X7 X8 ʂʣʘʩʩ 

1 1 0 1 0 0 0 0 1 I  

2 0 1 0 0 1 0 0 0 I  

4 1 0 0 0 0 1 0 1 I  

6 0 0 0 0 0 0 1 1 II  

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʦʣʫʯʠʣʠ ʧʝʨʚʳʡ (ʚʝʨʭʥʠʡ) ʫʨʦʚʝʥʴ DT: 

 

ʈʠʩʫʥʦʢ 6.7 -  ʅʘʯʘʣʦ DT ʜʣʷ ʙʘʟʳ ʜʘʥʥʳʭ ʠʟ ʪʘʙʣʠʮʳ 6.3. 

ʊʘʢʠʤ ʞʝ ʦʙʨʘʟʦʤ ʦʧʨʝʜʝʣʠʤ ʩʣʝʜʫʶʱʠʡ ʜʠʩʢʨʠʤʠʥʘʪʦʨ ʜʣʷ ʧʝʨʚʦʡ 

ʜʫʛʠ ʠʟ ʚʝʨʰʠʥʳ ʍ4: (ʍ4 = 1) 
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ʊʘʙʣʠʮʘ 6.5 -  ʂʦʣʠʯʝʩʪʚʦ '1' ʚ ʩʪʦʣʙʮʘʭ ʪʘʙʣʠʮʳ 6.4 (1) 

X1 X2 X3 X4 X5 X6 X7 X8 ʂʣʘʩʩ 

0 0 0 X 1 1 1 0 I  

2 2 3 X 1 3 2 1 II  

ɸʪʨʠʙʫʪ X3 ʤʘʢʩʠʤʘʣʴʥʦ ʜʠʩʢʨʠʤʠʥʠʨʫʝʪ ʩʪʨʦʢʠ (ʢʦʨʪʝʞʠ) ʠʟ ʨʘʟʥʳʭ 

ʢʣʘʩʩʦʚ, ʠ ʪʝʧʝʨʴ ʧʦʚʪʦʨʷʝʤ ʧʨʝʜʳʜʫʱʠʡ ʪʠʧ ʨʘʟʜʝʣʝʥʠʷ ʪʘʙʣʠʮ ʜʣʷ ʥʝʛʦ. 

ʊʘʙʣʠʮʘ 6.5 (1). ʉʪʨʦʢʠ ʩ X3=1. 

No X1 X2 X3 X4 X5 X6 X7 X8 ʂʣʘʩʩ 

5 1 1 1 X 0 1 1 0 II  

7 0 1 1 X 1 1 0 1 II  

8 1 0 1 X 0 1 1 0 II  

 

ɺʩʝ ʩʪʨʦʢʠ ʚ ʪʘʙʣʠʮʝ 6.5 (1) ʧʨʠʥʘʜʣʝʞʘʪ ʢʣʘʩʩʫ II  !! (ʪ.ʝ. ʵʪʦ ʣʠʩʪ DT) 

 

ʊʘʙʣʠʮʘ 6.5 (0). ʉʪʨʦʢʠ ʩ ʍ3=0. 

 

 

ɺʩʝ ʩʪʨʦʢʠ ʚ ʪʘʙʣʠʮʝ 6.5 (0) ʧʨʠʥʘʜʣʝʞʘʪ ʢʣʘʩʩʫ I !! (ʪ.ʝ. ʵʪʦ ʪʦʞʝ ʣʠʩʪ 

DT) 

ʉ ʫʯʝʪʦʤ ʪʘʙʣʠʮ 6.5 (0,1) ʜʦʧʦʣʥʷʝʤ ʚʝʨʩʠʶ ʜʝʨʝʚʘ ʨʝʰʝʥʠʡ: 

 

No X1 X2 X3 X4 X5 X6 X7 X8 ʂʣʘʩʩ 

3 0 0 0 X 1 1 1 0 I  
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ʈʠʩʫʥʦʢ 6.7 - ʏʘʩʪʴ ʜʝʨʝʚʘ ʨʝʰʝʥʠʡ (DT ) ʜʣʷ ʪʨʝʥʠʨʦʚʦʯʥʦʡ  

ʙʘʟʳ ʜʘʥʥʳʭ (ʪʘʙ. 6.3) 

 

ʇʦʩʪʨʦʝʥʘ ʯʘʩʪʴ ʜʝʨʝʚʘ ʜʣʷ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʩʪʨʦʢ 3,5,7,8 ʠʟ ʊʘʙʣʠʮʳ 3 

ʜʣʷ ʜʫʛʠ ʍ4=1. ʇʦʧʨʦʙʫʡʪʝ ʚʳʧʦʣʥʠʪʴ ʘʥʘʣʦʛʠʯʥʳʝ ʰʘʛʠ ʜʣʷ ʜʨʫʛʦʡ ʜʫʛʠ 

(ʍ4 = 0) ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ. ʀʟ ʨʝʟʫʣʴʪʘʪʘ ʧʝʨʚʦʛʦ ʰʘʛʘ ʷʩʥʦ, ʯʪʦ ʨʝʰʝʥʠʝ 

ʟʘʜʘʯʠ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʚ ʦʙʱʝʤ ʩʣʫʯʘʝ ʤʦʞʝʪ ʙʳʪʴ ʥʝ ʝʜʠʥʩʪʚʝʥʥʳʤ, ʤʦʞʥʦ 

ʪʘʢʞʝ ʧʦʚʪʦʨʠʪʴ ʨʝʰʝʥʠʝ ʩ ʜʨʫʛʠʤʠ ʜʠʩʢʨʠʤʠʥʘʪʦʨʘʤʠ, ʥʘʧʨʠʤʝʨ, ʍ7. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʩʣʝʜʥʠʤ ʰʘʛʦʤ ʚ ʧʦʩʪʨʦʝʥʠʠ DT ʷʚʣʷʝʪʩʷ ʚʳʙʦʨ 

ʦʧʪʠʤʘʣʴʥʦʛʦ ʠʟ ʚʦʟʤʦʞʥʳʭ ʚʘʨʠʘʥʪʦʚ DT (ʥʘʧʨʠʤʝʨ, ʩ ʤʠʥʠʤʘʣʴʥʦʡ 

ʩʫʤʤʘʨʥʦʡ ʜʣʠʥʦʡ ʚʩʝʭ ʧʫʪʝʡ ʦʪ ʢʦʨʥʷ ʜʦ ʣʠʩʪʘ). 

 

6.8.2 ɸʣʛʦʨʠʪʤʳ ʥʘ ʦʩʥʦʚʝ ʣʦʛʠʯʝʩʢʠʭ ʧʨʘʚʠʣ (Rule-based 

algorithms) 

ɽʱʝ ʦʜʠʥ ʩʧʦʩʦʙ ʧʦʩʪʨʦʝʥʠʷ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʜʣʷ ʢʦʨʪʝʞʝʡ ʚ ʙʘʟʝ 

ʜʘʥʥʳʭ (ʠʣʠ ʜʣʷ ʥʝʢʦʪʦʨʳʭ ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʭ ʦʙʲʝʢʪʦʚ ʚ ʥʘʙʦʨʝ ʜʘʥʥʳʭ) 

ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦʙʳ ʩʦʟʜʘʪʴ ʥʘʙʦʨ ʣʦʛʠʯʝʩʢʠʭ ʧʨʘʚʠʣ, ʢʦʪʦʨʳʝ 

ʧʦʟʚʦʣʷʶʪ ʧʦʤʝʩʪʠʪʴ ʢʘʞʜʳʡ ʢʦʨʪʝʞ (ʠʣʠ ʦʙʲʝʢʪ) ʚ ʦʜʠʥ ʠʟ 

ʧʨʝʜʦʧʨʝʜʝʣʝʥʥʳʭ ʢʣʘʩʩʦʚ. ʀʟʚʝʩʪʥʦ ʥʝʩʢʦʣʴʢʦ ʤʝʪʦʜʦʚ, ʯʪʦʙʳ ʧʦʩʪʨʦʠʪʴ 

ʵʪʠ ʧʨʘʚʠʣʘ. 

 

ʉʦʟʜʘʥʠʝ ʧʨʘʚʠʣ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʜʝʨʝʚʘ ʨʝʰʝʥʠʡ. 

ʀʟ ʧʨʝʜʳʜʫʱʝʛʦ ʧʨʠʤʝʨʘ ʧʦʥʷʪʥʦ, ʯʪʦ ʤʦʞʥʦ ʧʨʝʦʙʨʘʟʦʚʘʪʴ ʨʝʟʫʣʴʪʘʪ 

ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʨʝʰʝʥʠʷ ʚ ʬʦʨʤʝ DT ʚ ʘʣʛʦʨʠʪʤ, ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʣʦʛʠʯʝʩʢʠʭ 

ʧʨʝʜʠʢʘʪʘʭ, ʦʧʠʩʳʚʘʶʱʠʭ ʢʘʞʜʳʡ ʧʫʪʴ ʦʪ ʢʦʨʥʷ ʜʦ ʣʠʩʪʘ ʚ ʚʠʜʝ: 

IF (ʧʨʝʜʠʢʘʪ 1) ž (ʧʨʝʜʠʢʘʪ 2) ž.... (ʧʨʝʜʠʢʘʪ N) THEN B 

ɼʣʷ ʧʨʝʜʳʜʫʱʝʛʦ ʵʢʟʝʤʧʣʷʨʘ (ʜʝʨʝʚʦ ʥʘ ʨʠʩʫʥʢʝ 7.):  

IF (ʍ4 = 1) ž (ʍ3 = 1) THEN ʂʣʘʩʩ II;  

IF (ʍ4 = 1) ž (ʍ3 = 0) THEN ʂʣʘʩʩ I.  

ɸʥʘʣʦʛʠʯʥʳʝ ʧʨʝʜʠʢʘʪʳ ʤʦʞʥʦ ʧʦʩʪʨʦʠʪʴ (ʧʦʧʨʦʙʫʡʪʝ ʩʘʤʠ) ʠ ʜʣʷ 

ʦʩʪʘʣʴʥʦʡ ʯʘʩʪʠ DT, ʜʣʷ ʧʫʪʝʡ, ʥʘʯʠʥʘʶʱʠʭʩʷ ʩ ʜʫʛʠ (ʍ4 = 0). 

ɼʨʫʛʦʡ ʪʠʧ ʘʣʛʦʨʠʪʤʦʚ ʜʣʷ ʛʝʥʝʨʘʮʠʠ ʧʨʘʚʠʣʘ ʜʣʷ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʙʝʟ 

DT ï Covering Algorithms (ʥʘʢʨʳʚʘʶʱʠʝ ʘʣʛʦʨʠʪʤʳ) ʦʧʠʩʘʥ ʚ ʢʥʠʛʝ 

I.H.Witten and E.Frank Data mining Practical Mashine Learning Tools and 

Techniques, 2000. ʀʜʝʷ ʵʪʦʛʦ ʧʦʜʭʦʜʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦʙʳ 

cʛʝʥʝʨʠʨʦʚʘʪʴ ʥʘʙʦʨ ʧʨʘʚʠʣ, ʠʩʧʦʣʴʟʫʷ ʚʩʝ ʚʦʟʤʦʞʥʳʝ ʧʨʝʜʠʢʘʪʳ, ʢʦʪʦʨʳʝ 

ʧʦʟʚʦʣʷʶʪ ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʪʴ ʚʩʝ ʢʦʨʪʝʞʠ ʚ ʪʨʝʥʠʨʦʚʦʯʥʦʡ ʪʘʙʣʠʮʝ, ʘ ʟʘʪʝʤ 

ʚʳʙʨʘʪʴ ʠʟ ʥʝʛʦ ʦʧʪʠʤʘʣʴʥʳʡ (ʤʠʥʠʤʘʣʴʥʳʡ) ʥʘʙʦʨ ʣʦʛʠʯʝʩʢʠʭ ʧʨʘʚʠʣ. ɼʣʷ 

ʧʨʠʚʝʜʝʥʥʦʛʦ ʚʳʰʝ ʧʨʠʤʝʨʘ ʤʦʞʥʦ, ʥʘʧʨʠʤʝʨ, ʥʘʯʘʪʴ ʩ ʧʨʦʩʪʳʭ ʧʨʘʚʠʣ: 

If (X4=1) THEN ʂʣʘʩʩ I ; If (X4=1) THEN ʂʣʘʩʩ II ; If (X4=0) THEN 

ʂʣʘʩʩ I;  

If (X4=0) THEN ʂʣʘʩʩ II;  
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ʇʦʩʣʝ ʵʪʦʛʦ ʥʫʞʥʦ ʧʨʦʚʝʨʠʪʴ, ʢʘʢ ʵʪʠ ʧʨʘʚʠʣʘ ʩʦʦʪʚʝʪʩʪʚʫʶʪ 

ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʚ ʪʘʙʣʠʮʝ 3. ʆʯʝʚʠʜʥʦ, ʪʘʤ ʠʤʝʝʪʩʷ ʜʦʩʪʘʪʦʯʥʦ ʙʦʣʴʰʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʦʰʠʙʦʢ, ʪʦ ʝʩʪʴ ʥʝʩʦʚʧʘʜʝʥʠʡ ʨʝʟʫʣʴʪʘʪʦʚ, ʚʳʯʠʩʣʝʥʥʳʭ ʧʦ 

ʧʨʘʚʠʣʫ, ʩ ʢʣʘʩʩʦʤ, ʫʢʘʟʘʥʥʳʤ ʚ ʪʘʙʣʠʮʝ. ʅʘʧʨʠʤʝʨ, ʨʝʟʫʣʴʪʘʪ ʧʝʨʚʦʛʦ 

ʧʨʘʚʠʣʘ (ʩ ʧʨʝʜʠʢʘʪʦʤ ʍ4 = 1) ʥʝ ʩʦʚʧʘʜʘʝʪ ʩ ʟʘʜʘʥʥʳʤ ʢʣʘʩʩʦʤ ʚ ʢʦʨʪʝʞʘʭ 

5,7,8. ʇʦʩʣʝ ʪʦʛʦ, ʢʘʢ ʧʨʦʚʝʨʝʥʳ ʚʩʝ ʚʦʟʤʦʞʥʳʝ ʧʨʘʚʠʣʘ ʩ ʦʜʥʠʤ ʧʨʝʜʠʢʘʪʦʤ 

(ʜʣʷ X1, X2,..., X8) ʩʪʘʥʦʚʠʪʩʷ ʷʩʥʦ, ʯʪʦ ʵʪʠʭ ʧʨʘʚʠʣ ʥʝʜʦʩʪʘʪʦʯʥʦ, ʯʪʦʙʳ 

ʧʨʘʚʠʣʴʥʦ ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʪʴ ʚʩʝ ʢʦʨʪʝʞʠ. ʉʣʝʜʫʶʱʠʡ ʰʘʛ ʟʘʢʣʶʯʘʝʪʩʷ ʚ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʚʩʝʭ ʚʦʟʤʦʞʥʳʭ ʧʨʘʚʠʣ ʩ ʜʚʫʤʷ ʧʨʝʜʠʢʘʪʘʤʠ, ʪʦ ʝʩʪʴ ʪʠʧʘ: 

IF (Xi = K) ž (Xj = M) THEN ʂʣʘʩʩ N; ʛʜʝ (i, j) ʧʨʠʥʠʤʘʶʪ ʚʩʝ 

ʚʦʟʤʦʞʥʳʝ ʟʥʘʯʝʥʠʷ 1,..., 8, (i Í j), ʘ K, M, ʨʘʚʥʳ 0 ʠʣʠ 1. ʇʦʩʣʝ ʪʘʢʦʡ ʞʝ 

ʧʨʦʚʝʨʢʠ ʤʳ ʥʘʭʦʜʠʤ ʨʷʜ ʧʨʘʚʠʣ, ʢʦʪʦʨʳʝ ʚʳʧʦʣʥʷʶʪ ʢʣʘʩʩʠʬʠʢʘʮʠʶ 

ʧʨʘʚʠʣʴʥʦ (ʧʦ ʢʨʘʡʥʝʡ ʤʝʨʝ, ʪʝ, ʢʦʪʦʨʳʝ ʤʳ ʧʦʣʫʯʠʣʠ ʩ ʧʦʤʦʱʴʶ ʘʣʛʦʨʠʪʤʘ 

DT). ʇʦʩʣʝʜʥʠʡ ʰʘʛ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʚʳʙʦʨʝ ʦʧʪʠʤʘʣʴʥʦʛʦ (ʤʠʥʠʤʘʣʴʥʦʛʦ) 

ʥʘʙʦʨʘ ʪʘʢʠʭ ʧʨʘʚʠʣ. ʂʦʥʝʯʥʦ, ʵʪʦ ʦʧʠʩʘʥʠʝ ʣʠʰʴ ʦʙʲʷʩʥʷʝʪ ʠʜʝʶ Covering 

Algorithms, ʥʦ ʣʝʛʢʦ ʥʘʡʪʠ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʦʧʫʙʣʠʢʦʚʘʥʥʳʭ ʨʘʙʦʪ ʦ ʝʛʦ 

ʤʦʜʠʬʠʢʘʮʠʷʭ ʠ ʧʨʠʣʦʞʝʥʠʷʭ. ʉʫʱʝʩʪʚʫʶʪ ʪʘʢʞʝ ʘʣʛʦʨʠʪʤʳ ʛʝʥʝʨʘʮʠʠ 

ʣʦʛʠʯʝʩʢʠʭ ʧʨʘʚʠʣ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ, ʦʜʥʘʢʦ ʙʦʣʝʝ 

ʜʝʪʘʣʴʥʦʝ ʦʧʠʩʘʥʠʝ ʵʪʠʭ ʘʣʛʦʨʠʪʤʦʚ ʚʳʭʦʜʠʪ ʟʘ ʨʘʤʢʠ ʵʪʦʡ ʛʣʘʚʳ. 

 

6.8.3 ɸʣʛʦʨʠʪʤʳ ʢʣʘʩʩʠʬʠʢʘʮʠʠ, ʠʩʧʦʣʴʟʫʶʱʠʝ ʧʦʥʷʪʠʝ 

ʜʠʩʪʘʥʮʠʠ. ( Distance-based algorithms) 

 

ʀʟʤʝʨʝʥʠʝ ʨʘʩʩʪʦʷʥʠʷ 

ɺʧʦʣʥʝ ʝʩʪʝʩʪʚʝʥʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʥʥʳʝ ʦʙʲʝʢʪʳ 

(ʥʘʧʨʠʤʝʨ, ʢʦʨʪʝʞʠ ʠʟ ʙʘʟʳ ʜʘʥʥʳʭ), ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʦʜʥʦʤʫ ʢʣʘʩʩʫ, 

ʜʦʣʞʥʳ ʙʳʪʴ ʙʦʣʝʝ ñʧʦʭʦʞʠò ʜʨʫʛ ʥʘ ʜʨʫʛʘ, ʯʝʤ ʥʘ ʦʙʲʝʢʪʳ ʠʟ ʜʨʫʛʦʛʦ 

ʢʣʘʩʩʘ. ʂʘʞʜʳʡ ʦʙʲʝʢʪ, ʢʦʪʦʨʳʡ ʦʧʨʝʜʝʣʷʝʪʩʷ ʟʥʘʯʝʥʠʷʤʠ ʝʛʦ K ʘʪʨʠʙʫʪʦʚ, 

ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʪʦʯʢʫ ʚ K-ʤʝʨʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ EK, ʧʦʵʪʦʤʫ ʚʤʝʩʪʦ 

"ʧʦʜʦʙʠʷ" ʠʣʠ ñʩʭʦʜʩʪʚʘò ʚ DM ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʪʝʨʤʠʥ ñʨʘʩʩʪʦʷʥʠʝò ʠʣʠ 

ñʜʠʩʪʘʥʮʠʷ ñ. 

ʀʩʭʦʜʷ ʠʟ ʵʪʦʛʦ, ʪʨʝʙʫʝʪʩʷ ʦʧʨʝʜʝʣʠʪʴ ʤʝʨʫ ʨʘʩʩʪʦʷʥʠʷ D (ʭ, ʫ), ʢʦʪʦʨʘʷ 

ʧʦʢʘʞʝʪ ʢʘʢ "ʥʝʧʦʭʦʞʠ" ʠʣʠ "ʜʘʣʝʢʠ ʜʨʫʛ ʦʪ ʜʨʫʛʘ" ʪʦʯʢʠ ʭ ʠ ʫ. ɺ 

ʤʘʪʝʤʘʪʠʢʝ ʜʣʷ ʤʝʨʳ (ʤʝʪʨʠʢʠ) ʨʘʩʩʪʦʷʥʠʷ D ʦʙʳʯʥʦ ʧʨʝʜʧʦʣʘʛʘʶʪʩʷ 

ʩʣʝʜʫʶʱʠʝ ñʝʩʪʝʩʪʚʝʥʥʳʝò ʘʢʩʠʦʤʳ: 

 

1. d (ʭ, ʭ) = 0.  - ʊʦʯʢʘ ʥʘʭʦʜʠʪʩʷ ʥʘ ʨʘʩʩʪʦʷʥʠʠ 0 ʦʪ ʩʘʤʦʡ ʩʝʙʷ. 

2. d (ʭ, ʫ) = d (ʫ, ʭ). - ʈʘʩʩʪʦʷʥʠʝ ʩʠʤʤʝʪʨʠʯʥʦ. 
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3.d (ʭ, ʫ) Ò d (ʭ, ʛ) + d(ʛ; ʫ) ï ʅʝʨʘʚʝʥʩʪʚʦ ʪʨʝʫʛʦʣʴʥʠʢʘ ï ñ ʩʫʤʤʘ 

ʜʣʠʥ ʣʶʙʳʭ ʜʚʫʭ ʩʪʦʨʦʥ ʪʨʝʫʛʦʣʴʥʠʢʘ ʥʝ ʤʝʥʴʰʝ ʜʣʠʥʳ ʪʨʝʪʴʝʡ 

ʩʪʦʨʦʥʳò. 

 

ʆʙʲʝʢʪʳ, ʩ ʢʦʪʦʨʳʤʠ ʠʤʝʝʪ ʜʝʣʦ DM (ʩʪʨʦʢʠ ʪʘʙʣʠʮ, ʢʦʨʪʝʞʠ), ʪʘʢʞʝ 

ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ, ʢʘʢ ʵʣʝʤʝʥʪʳ K-ʤʝʨʥʦʛʦ ʝʚʢʣʠʜʦʚʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ, 

ʛʜʝ ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʣʶʙʳʤʠ ʜʚʫʤʷ ʪʦʯʢʘʤʠ, ʩʢʘʞʝʤ, ,1  ,2 ,  { ;  ;  ...;  }i i i i kt t t t=
 ʠ 

,1  ,2 ,  { ;  ;  ...;  }J J J J kt t t t=
, ʟʘʜʘʝʪʩʷ ʦʜʥʠʤ ʠʟ ʠʟʚʝʩʪʥʳʭ ʩʧʦʩʦʙʦʚ, ʥʘʧʨʠʤʝʨ: 

1. ʆʙʱʝʧʨʠʥʷʪʦʝ ʝʚʢʣʠʜʦʚʦ ʨʘʩʩʪʦʷʥʠʝ: 

2

1=

= -ä( , ) , ,( )
k

j
h

i i h j hd t tt t  

2. ʄʘʥʭʵʪʪʝʥʩʢʦʝ ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʚʝʢʪʦʨʘʤʠ it  ʠ Jt ., ʪʘʢʞʝ ʠʟʚʝʩʪʥʦʝ 

ʢʘʢ ʨʘʩʩʪʦʷʥʠʝ ñʛʦʨʦʜʩʢʠʭ ʢʚʘʨʪʘʣʦʚ" ʠʣʠ "ʪʘʢʩʦʤʦʪʦʨʘ" (ʄʘʥʭʵʪʪʝʥ 

ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ 5 ʨʘʡʦʥʦʚ ʛʦʨʦʜʘ ʅʴʶ-ʁʦʨʢʘ, ʚ ʢʦʪʦʨʦʤ ʩʭʝʤʘ ʫʣʠʮ 

ʚʳʛʣʷʜʠʪ ʢʘʢ ʧʨʷʤʦʫʛʦʣʴʥʘʷ ʩʝʪʢʘ): 

1=

= -ä( , ) , ,| |
k

j
h

i i h j hd t tt t  

3. ʈʘʩʩʪʦʷʥʠʝ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʠʟʤʝʨʝʥʠʷ: 

"
= -( , )

, ,max| |ji
h

i h j h
d t t t t  

ʅʝʩʣʦʞʥʦ (ʧʦ ʢʨʘʡʥʝʡ ʤʝʨʝ, ʚ 2-ʤʝʨʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ) ʜʦʢʘʟʘʪʴ, ʯʪʦ ʚʩʝ 

ʵʪʠ ʦʧʨʝʜʝʣʝʥʠʷ ʨʘʩʩʪʦʷʥʠʷ ʫʜʦʚʣʝʪʚʦʨʷʶʪ ʚʩʝʤ ʪʨʝʤ, ʫʢʘʟʘʥʥʳʤ ʚʳʰʝ, 

ʘʢʩʠʦʤʘʤ. 

ʅʝʦʙʭʦʜʠʤʦ ʧʦʜʯʝʨʢʥʫʪʴ, ʯʪʦ ʚʦ ʚʩʝʭ ʵʪʠʭ ʦʧʨʝʜʝʣʝʥʠʷʭ ʨʘʩʩʪʦʷʥʠʷ 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʪʦʣʴʢʦ ʯʠʩʣʦʚʳʝ ʘʪʨʠʙʫʪʳ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʘʪʨʠʙʫʪʳ ʤʦʛʫʪ 

ʙʳʪʴ ʠ ʥʝ ʯʠʩʣʦʚʳʤʠ, ʥʘʧʨʠʤʝʨ ʥʘʟʚʘʥʠʷ ʮʚʝʪʦʚ ï ʢʨʘʩʥʳʡ, ʟʝʣʝʥʳʡ ʠ ʪ.ʜ., 

ʠʣʠ ʣʦʛʠʯʝʩʢʠʝ ʚʳʨʘʞʝʥʠʷ ï (ʜʘ / ʥʝʪ), ʠʣʠ ʪʨʘʜʠʮʠʦʥʥʳʝ ʦʮʝʥʢʠ (ʪʘʙʣʠʮʘ 

1.) ï ʦʪʣʠʯʥʦ, ʭʦʨʦʰʦ ʠ ʪ.ʜ. ɺ ʪʘʢʠʭ ʩʣʫʯʘʷʭ ʦʧʠʩʘʥʠʷ ʦʙʳʯʥʦ ʧʨʝʦʙʨʘʟʫʶʪ ʢ 

ʯʠʩʣʝʥʥʳʤ ʦʧʨʝʜʝʣʝʥʠʷʤ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ ʯʠʩʣʦʚʳʭ 

ʧʝʨʝʤʝʥʥʳʭ. ʅʠʞʝ ʨʘʩʩʤʦʪʨʝʥʳ ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʝʤʳʝ ʪʠʧʳ 

ʯʠʩʣʦʚʳʭ ʧʝʨʝʤʝʥʥʳʭ ʠ ʩʚʷʟʘʥʥʳʭ ʩ ʥʠʤʠ ʤʝʪʦʜʦʚ ʜʣʷ ʚʳʯʠʩʣʝʥʠʷ 

ʨʘʩʩʪʦʷʥʠʷ. 
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6.9 ʊʠʧʳ ʜʘʥʥʳʭ ʚ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʠ ʢʣʘʩʪʝʨʥʦʤ ʘʥʘʣʠʟʝ 

I. ʀʥʪʝʨʚʘʣʴʥʳʝ-ʄʘʩʰʪʘʙʠʨʫʝʤʳʝ (ʀ-ʄ) ʧʝʨʝʤʝʥʥʳʝ (Interval -

Scaled Variables) 

ʀ-ʄ ʧʝʨʝʤʝʥʥʳʝ ʠʤʝʶʪ ʥʝʧʨʝʨʳʚʥʳʝ ʟʥʘʯʝʥʠʷ, ʥʘʧʨʠʤʝʨ, ʨʝʟʫʣʴʪʘʪʳ 

ʬʠʟʠʯʝʩʢʠʭ ʠʟʤʝʨʝʥʠʡ, ʣʠʥʝʡʥʦʛʦ ʨʘʟʤʝʨʘ, ʚʝʩʘ, ʚʳʩʦʪʳ, ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʪ.ʜ. 

ʏʪʦʙʳ ʠʟʙʝʞʘʪʴ ʟʘʚʠʩʠʤʦʩʪʠ ʟʥʘʯʝʥʠʡ ʦʪ ʝʜʠʥʠʮ ʠʟʤʝʨʝʥʠʷ (ʥʘʧʨʠʤʝʨ, 

ʪʝʤʧʝʨʘʪʫʨʘ ʧʦ ʎʝʣʴʩʠʶ ʠʣʠ ʧʦ ʌʘʨʝʥʛʝʡʪʫ), ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʶʪ 

ʩʪʘʥʜʘʨʪʠʟʠʨʦʚʘʥʥʳʝ (ʥʦʨʤʠʨʦʚʘʥʥʳʝ), ʙʝʟʨʘʟʤʝʨʥʳʝ ʜʘʥʥʳʝ, ʪʘʢʠʝ ʢʘʢ 

ʦʪʥʦʰʝʥʠʝ ʚʝʣʠʯʠʥʳ ʢ ʩʨʝʜʥʝʤʫ ʟʥʘʯʝʥʠʡ ʘʪʨʠʙʫʪʘ, ʠʣʠ ʢ 

ʩʨʝʜʥʝʢʚʘʜʨʘʪʠʯʝʩʢʦʤʫ ʦʪʢʣʦʥʝʥʠʶ ʠ ʪ.ʜ., ʥʘʧʨʠʤʝʨ: 

-
=

-
, ,

* , ,

,
,

MAX MIN

i j i j

MIN

i j i j

i j t t

t t
t  ʛʜʝ 

"
=,( )

, ,
min,(max)( ) ,

MIN MAX

i j i j
i

t t   

ʷʩʥʦ, ʯʪʦ ʪʘʢʘʷ ʥʦʨʤʠʨʦʚʘʥʥʘʷ ʧʝʨʝʤʝʥʥʘʷ ʫʜʦʚʣʝʪʚʦʨʷʝʪ ʫʩʣʦʚʠʶ: 

0 1Í*

,
[ , ] .

i j
t  ɼʠʩʪʘʥʮʠʶ ʠʣʠ ʨʘʟʣʠʯʠʝ (ʥʝʩʭʦʞʝʩʪʴ) ʤʝʞʜʫ ʜʚʫʤʷ 

ʵʣʝʤʝʥʪʘʤʠ ʜʘʥʥʳʭ ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʢʘʢ ʝʚʢʣʠʜʦʚʦ ʨʘʩʩʪʦʷʥʠʝ (Ŭ = 2) ʠʣʠ 

ʄʘʥʭʝʪʪʝʥ-ʨʘʩʩʪʦʷʥʠʝ (Ŭ = 1), ʠ ʪ.ʜ. 

1

1

=

=

-ä
/

( , ) , ,| |( )ji

k

i h j h
h

d t tt t
aa

 

2. ɼʚʦʠʯʥʳʝ ʧʝʨʝʤʝʥʥʳʝ (Binary  Variables)  

ɼʚʦʠʯʥʳʝ (ʙʠʥʘʨʥʳʝ) ʧʝʨʝʤʝʥʥʳʝ ʧʨʠʥʠʤʘʶʪ ʜʚʘ ʟʥʘʯʝʥʠʷ (ʠʣʠ 

ʩʦʩʪʦʷʥʠʷ): 0 ʠ 1. ʏʘʩʪʦ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ ʢʦʛʜʘ ʩʦʩʪʦʷʥʠʝ ʨʘʚʥʦ 0, ʪʦ 

ʟʥʘʯʝʥʠʝ ʧʝʨʝʤʝʥʥʦʡ ʦʪʩʫʪʩʪʚʫʝʪ (ʚ ʢʦʨʪʝʞʝ), ʘ ʢʦʛʜʘ ʩʦʩʪʦʷʥʠʝ ʨʘʚʥʦ 1, 

ʧʝʨʝʤʝʥʥʘʷ ʧʨʠʩʫʪʩʪʚʫʝʪ. 

ɼʚʦʠʯʥʳʝ ʧʝʨʝʤʝʥʥʳʝ ʥʘʟʳʚʘʶʪʩʷ ʩʠʤʤʝʪʨʠʯʥʳʤ, ʝʩʣʠ ʦʙʘ ʩʦʩʪʦʷʥʠʷ 

ʨʘʚʥʦʮʝʥʥʳ, ʥʘʧʨʠʤʝʨ, ʮʚʝʪ = ʢʨʘʩʥʳʡ | ʩʠʥʠʡ, ʤʦʞʥʦ ʦʙʦʟʥʘʯʠʪʴ ʢʘʢ 0 | 1 

ʠʣʠ 1 | 0, ʠʣʠ ʘʩʠʤʤʝʪʨʠʯʥʳʤʠ ï ʢʦʛʜʘ ʩʦʩʪʦʷʥʠʷ ʠʤʝʶʪ ʥʝʦʜʠʥʘʢʦʚʳʝ 

ʟʥʘʯʝʥʠʷ (ʠʣʠ ʩʤʳʩʣ) (ʥʘʧʨʠʤʝʨ, ʨʝʟʫʣʴʪʘʪ ʤʝʜʠʮʠʥʩʢʦʛʦ ʪʝʩʪʠʨʦʚʘʥʠʷ - 

ʇʦʣʦʞʠʪʝʣʴʥʳʡ | ʆʪʨʠʮʘʪʝʣʴʥʳʡ, ʯʘʩʪʦ ʦʙʦʟʥʘʯʘʶʪ : + | -, ʠʣʠ 1 | 0). 

ʈʘʟʣʠʯʠʝ (ʥʝʩʭʦʞʝʩʪʴ) ʠʣʠ ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʜʚʫʤʷ ʙʠʥʘʨʥʳʤʠ 

ʧʝʨʝʤʝʥʥʳʤʠ ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʩ ʧʦʤʦʱʴʶ ʧʨʠʚʝʜʝʥʥʦʡ ʟʜʝʩʴ ʪʘʙʣʠʮʳ 

ʩʦʧʨʷʞʝʥʥʦʩʪʠ (Contingency table), ʛʜʝ A, F ï ʢʦʣʠʯʝʩʪʚʦ ʩʦʚʧʘʜʘʶʱʠʭ 

ʟʥʘʯʝʥʠʡ ʘʪʨʠʙʫʪʦʚ, B, C ï ʢʦʣʠʯʝʩʪʚʦ ʥʝʩʦʚʧʘʜʘʶʱʠʭ ʘʪʨʠʙʫʪʦʚ: 
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  ʆʙʲʝʢʪ 1  

ʉʫʤʤ

ʘ 

  1 0  

ʆʙʲʝʢʪ 1 A B  A+B 

 2 0 C F  C+F 

ʉʫʤʤʘ  A+C B+F  

  

ɼʣʷ ʨʘʩʯʝʪʘ ʩʭʦʜʩʪʚʘ ʤʝʞʜʫ ʧʘʨʦʡ ʦʙʲʝʢʪʦʚ (ʢʦʨʪʝʞʝʡ) ʤʦʞʥʦ 

ʠʩʧʦʣʴʟʦʚʘʪʴ: 

ʘ) ʢʦʵʬʬʠʮʠʝʥʪ ʧʨʦʩʪʦʛʦ ʩʦʚʧʘʜʝʥʠʷ (ʜʣʷ ʩʠʤʤʝʪʨʠʯʥʳʭ ʜʚʦʠʯʥʳʭ 

ʧʝʨʝʤʝʥʥʳʭ):  d (I, J) = (ɺ + ʉ) / (ɸ + ɺ + ʉ + F) 

ʙ) ʢʦʵʬʬʠʮʠʝʥʪ ɾʘʢʢʘʨʜʘ (Jaccard) ʜʣʷ ʘʩʠʤʤʝʪʨʠʯʥʳʭ ʧʝʨʝʤʝʥʥʳʭ: 

 d (I, J) = (ɺ + ʉ) / (ɸ + ɺ + ʉ). 

ʆʯʝʚʠʜʥʦ, ʯʪʦ ʟʥʘʯʝʥʠʝ ʢʦʵʬʬʠʮʠʝʥʪʦʚ, ʨʘʚʥʦʝ 0, ʦʟʥʘʯʘʝʪ ʧʦʣʥʦʝ 

ʩʦʚʧʘʜʝʥʠʝ ʦʙʲʝʢʪʦʚ, ʪ.ʝ. ʨʘʩʩʪʦʷʥʠʝ ʨʘʚʥʦ 0, ʠ ʥʘʦʙʦʨʦʪ, ʢʦʵʬʬʠʮʠʝʥʪ, 

ʨʘʚʥʳʡ ʝʜʠʥʠʮʝ, ʦʟʥʘʯʘʝʪ, ʯʪʦ ʤʝʞʜʫ ʦʙʲʝʢʪʘʤʠ ʤʘʢʩʠʤʘʣʴʥʦʝ ʨʘʟʣʠʯʠʝ 

(ʠʣʠ ʨʘʩʩʪʦʷʥʠʝ).  

ʇʨʠʤʝʨ: ʇʫʩʪʴ t1, t2 ï ʜʚʘ ʢʦʨʪʝʞʘ ʩ ʜʚʦʠʯʥʳʤʠ ʧʝʨʝʤʝʥʥʳʤʠ ʠʟ ʙʘʟʳ 

ʜʘʥʥʳʭ 

t1 1 0 1 1 0 1 

t2 0 0 0 1 1 1 

ʊʘʙʣʠʮʘ ʩʦʧʨʷʞʝʥʥʦʩʪʠ ʜʣʷ ʥʠʭ ʚʳʛʣʷʜʠʪ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 

  ʆʙʲʝʢʪ t1 ʉʫʤʤʘ 

  1 0  

ʆʙʲʝʢʪ 1 2 1 3 

 t2 0 2 1 3 

ʉʫʤʤʘ  4 2  

  

ʂʦʵʬʬʠʮʠʝʥʪ ʧʨʦʩʪʦʛʦ ʩʦʚʧʘʜʝʥʠʷ (ʜʣʷ ʩʠʤʤʝʪʨʠʯʥʳʭ ʧʝʨʝʤʝʥʥʳʭ): 

 d (1,2) = (1 + 2) / (2 + 1 + 2 + 1) = İ; 

ʂʦʵʬʬʠʮʠʝʥʪ ɾʘʢʢʘʨʜʘ (ʜʣʷ ʘʩʠʤʤʝʪʨʠʯʥʳʭ ʧʝʨʝʤʝʥʥʳʭ): 

 d (1,2) = (1 + 2) / (2 + 1 + 1) = Ĳ; 

ɼʣʷ ʩʨʘʚʥʝʥʠʷ N ʢʦʨʪʝʞʝʡ ʪʨʝʙʫʝʪʩʷ ʧʦʩʪʨʦʠʪʴ (N ʭ N) ʤʘʪʨʠʮʫ ʨʘʟʣʠʯʠʡ 

{d (I, J)} ʠʩʧʦʣʴʟʫʷ ʟʥʘʯʝʥʠʷ ʠʟ ʪʘʙʣʠʮʳ (ʙʘʟʳ) ʜʘʥʥʳʭ (ʠʣʠ ʠʟ ʢʘʢʦʡ-ʣʠʙʦ 

ʜʨʫʛʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʡ ʩʪʨʫʢʪʫʨʳ ʦʙʲʝʢʪʦʚ) 

ʍ = {XI, J}, (I = 1,..., ʧ, J = 1,..., ʨ) 
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ʈʘʩʩʤʦʪʨʠʪʝ ʧʨʠʤʝʨ: ʆʙʲʝʢʪʘʤʠ ʩʨʘʚʥʝʥʠʷ ʷʚʣʷʶʪʩʷ ʯʣʝʥʳ ʢʦʤʘʥʜʳ: AA, 

BB, CC, ʩ ʜʚʦʠʯʥʳʤʠ ʘʪʨʠʙʫʪʘʤʠ (ʥʘʧʨʠʤʝʨ, ʜʘ - 1, ʥʝʪ - 0): ʇʦʣ, 

ʆʙʨʘʟʦʚʘʥʠʝ, ʆʧʳʪ ʨʘʙʦʪʳ, ʅʘʣʠʯʠʝ ʘʚʪʦʤʦʙʠʣʷ, ʉʦʙʩʪʚʝʥʥʳʡ ʜʦʤ. 

 

3. ʅʦʤʠʥʘʣʴʥʳʝ ʧʝʨʝʤʝʥʥʳʝ (Nominal Variables) 

ʅʦʤʠʥʘʣʴʥʳʝ ʧʝʨʝʤʝʥʥʳʝ ʷʚʣʷʶʪʩʷ ʦʙʦʙʱʝʥʠʝʤ ʜʚʦʠʯʥʳʭ, ʦʥʠ ʠʤʝʶʪ 

ʙʦʣʝʝ ʜʚʫʭ ʩʦʩʪʦʷʥʠʡ. ʅʘʧʨʠʤʝʨ, ʮʚʝʪ: {1- ʟʝʣʝʥʳʡ, 2- ʢʨʘʩʥʳʡ, 3- ʞʝʣʪʳʡ,... 

ʠ ʪ.ʜ.}. ɼʠʩʪʘʥʮʠʷ (ʥʝʩʭʦʜʩʪʚʦ) ʤʝʞʜʫ ʜʚʫʤʷ ʦʙʲʝʢʪʘʤʠ ʤʦʞʝʪ ʙʳʪʴ 

ʚʳʯʠʩʣʝʥʘ ʧʨʦʩʪʦ ʧʦʜʩʯʝʪʦʤ ʦʪʥʦʩʠʪʝʣʴʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʩʦʚʧʘʜʝʥʠʡ 

ʟʥʘʯʝʥʠʡ ʘʪʨʠʙʫʪʦʚ: 

 d(i,j)  (t - m) / t  = , 

ʛʜʝ m - ʯʠʩʣʦ ʩʦʚʧʘʜʝʥʠʡ, t - ʢʦʣʠʯʝʩʪʚʦ ʘʪʨʠʙʫʪʦʚ ʚ ʩʪʨʦʢʝ. 

 

4. ʇʦʨʷʜʢʦʚʳʝ ʧʝʨʝʤʝʥʥʳʝ (Ordinal Variables) 

ʇʦʨʷʜʢʦʚʳʝ ʧʝʨʝʤʝʥʥʳʝ ʦʧʨʝʜʝʣʷʶʪʩʷ ʧʦʜʦʙʥʦ ʥʦʤʠʥʘʣʴʥʳʤ 

ʧʝʨʝʤʝʥʥʳʤ, ʥʦ ʠʭ ʚʦʟʤʦʞʥʳʝ ʩʦʩʪʦʷʥʠʷ (ʯʠʩʣʘ) ʫʧʦʨʷʜʦʯʝʥʳ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩʦ ʩʤʳʩʣʦʤ ʘʪʨʠʙʫʪʘ, ʥʘʧʨʠʤʝʨ, ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʦʮʝʥʦʢ: 

{5 - ʦʪʣʠʯʥʦ,4- ʭʦʨʦʰʦ, 3- ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦ, 2- ʥʝʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦ}. 

ʅʝʩʭʦʜʩʪʚʦ ʤʝʞʜʫ ʜʚʫʤʷ ʦʙʲʝʢʪʘʤʠ ʤʦʞʥʦ ʨʘʩʩʯʠʪʘʪʴ ʩ ʧʦʤʦʱʴʶ 

ʩʣʝʜʫʶʱʝʛʦ ʧʦʜʭʦʜʘ: 

ʘ) ɿʘʤʝʥʠʪʴ ʢʘʞʜʦʝ ʩʦʩʪʦʷʥʠʝ Xi ʝʛʦ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʨʘʥʛʦʤ Ri, ʛʜʝ Ri = 

{1,..., Ni}, ʥʘʧʨʠʤʝʨ, ʦʪʣʠʯʥʦ - 5, ʭʦʨʦʰʦ - 4 ʠ ʪ.ʜ. 

ʙ) ʅʦʨʤʘʣʠʟʦʚʘʪʴ ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʯʠʩʣʦʚʳʝ ʟʥʘʯʝʥʠʷ ʨʘʥʛʦʚ, 

ʥʘʧʨʠʤʝʨ, ʠʩʧʦʣʴʟʦʚʘʪʴ ʚʤʝʩʪʦ Ri ʥʦʨʤʘʣʠʟʦʚʘʥʥʦʝ ʟʥʘʯʝʥʠʝ, ʚʳʯʠʩʣʷʝʤʦʝ 

ʧʦ ʬʦʨʤʫʣʝ: 
1)- Ni  /() 1- (Ri  Zi= . 

ʚ) ʈʘʩʩʪʦʷʥʠʝ d (i, j) ʤʦʞʝʪ ʙʳʪʴ ʚʳʯʠʩʣʝʥʦ ʟʘʪʝʤ ʩ ʧʦʤʦʱʴʶ ʣʶʙʦʡ ʤʝʨʳ 

ʨʘʩʩʪʦʷʥʠʷ: ʝʚʢʣʠʜʦʚʦʡ, ʤʘʥʭʵʪʪʝʥʩʢʦʡ ʠ ʪ.ʧ. 

 

5. ʌʫʥʢʮʠʦʥʘʣʴʥʦ ʤʘʩʰʪʘʙʠʨʫʝʤʳʝ (ʦʪʥʦʩʠʪʝʣʴʥʳʝ) ʧʝʨʝʤʝʥʥʳʝ  

 (Ratio-Scaled Variables) 

ʌʫʥʢʮʠʦʥʘʣʴʥʦʝ ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʝ ʧʝʨʝʤʝʥʥʳʭ ʧʨʠʤʝʥʷʝʪʩʷ ʧʨʠ 

ʥʝʣʠʥʝʡʥʦʤ ʤʘʩʰʪʘʙʝ ʠʟʤʝʨʝʥʠʡ, ʥʘʧʨʠʤʝʨ, ʪʘʢʠʭ ʢʘʢ X=ɸ * exp (Bt), ʠʣʠ 

X=ɸ * Log (| Bt |), ʛʜʝ ɸ ʠ ɺ ʷʚʣʷʶʪʩʷ ʢʦʥʩʪʘʥʪʘʤʠ. 

ʈʘʩʩʪʦʷʥʠʝ d (I, J) ʤʦʞʝʪ ʙʳʪʴ ʚʳʯʠʩʣʝʥʦ ʩ ʧʦʤʦʱʴʶ ʣʶʙʦʡ ʤʝʨʳ 

ʨʘʩʩʪʦʷʥʠʷ: ʝʚʢʣʠʜʦʚʦʡ, ʤʘʥʭʵʪʪʝʥʩʢʦʡ ʠ ʪ.ʧ. ʜʣʷ ʥʦʚʦʡ ʤʘʩʰʪʘʙʠʨʦʚʘʥʥʦʡ 

ʧʝʨʝʤʝʥʥʦʡ, ʥʘʧʨʠʤʝʨ, pH ï ʚʦʜʦʨʦʜʥʳʡ ʧʦʢʘʟʘʪʝʣʴ, dB - ʜʝʮʠʙʝʣ. 

 

6. ʉʤʝʰʘʥʥʳʡ ʪʠʧ ʧʝʨʝʤʝʥʥʳʭ (Mixed Type Variables) 

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʜʠʩʪʘʥʮʠʠ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʣʝʜʫʶʱʠʡ ʤʝʪʦʜ: 

1) ʉʦʙʨʘʪʴ ʚ ʛʨʫʧʧʳ (ʢʣʘʩʪʝʨʳ) ʧʝʨʝʤʝʥʥʳʝ ʦʜʥʦʛʦ ʪʠʧʘ ʠ ʟʘʪʝʤ ʜʣʷ 

ʢʘʞʜʦʡ ʧʘʨʳ ʦʙʲʝʢʪʦʚ ʦʧʨʝʜʝʣʠʪʴ ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʛʨʫʧʧʘʤʠ ʦʜʥʦʛʦ ʪʠʧʘ, 
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ʠʩʧʦʣʴʟʫʷ ʦʜʠʥ ʠʟ ʚʳʰʝʥʘʟʚʘʥʥʳʭ ʤʝʪʦʜʦʚ ʜʣʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʪʠʧʦʚ 

ʧʝʨʝʤʝʥʥʳʭ. 

2) ɽʩʣʠ ʤʥʦʞʝʩʪʚʦ ʩʦʩʪʦʠʪ ʠʟ N ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ, ʪʦ ʥʝʩʭʦʜʩʪʚʦ ʤʦʞʝʪ 

ʙʳʪʴ ʚʳʯʠʩʣʝʥʦ ʢʘʢ: 

 
=ä ä, ,, ( ) ,( , ) ( )/N i j i ji jd i j dd d  

ʛʜʝ 

0 0= = =, , ʝʩʣʠ  ʠʣʠ   ʦʪʩʫʪʩʪʚʫʶʪ,  ʠʣʠ     .i j Xi Xj Xi Xjd
 

 ʛʜʝ ,i jd  - ʵʪʦ ʚʢʣʘʜ ʧʝʨʝʤʝʥʥʳʭ Xi ʠ Xj ʚ ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʢʦʨʪʝʞʘʤʠ 
,i jtt  ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʠʧʦʚ ʧʝʨʝʤʝʥʥʳʭ.  

ʅʘʧʨʠʤʝʨ, ʢʦʛʜʘ Xi, Xj ʜʚʦʠʯʥʳʝ ʠʣʠ ʥʦʤʠʥʘʣʴʥʳʝ ʧʝʨʝʤʝʥʥʳʝ, ʪʦ 

,i jd = 0, ʝʩʣʠ Xi = Xj, ʠʥʘʯʝ ,i jd = 1. ɽʩʣʠ Xi, Xj ʵʪʦ ʠʥʪʝʨʚʘʣʴʥʳʝ-

ʤʘʩʰʪʘʙʠʨʫʝʤʳʝ ʧʝʨʝʤʝʥʥʳʝ, ʪʦ ,i jd = | Xi - Xj | / (max(X) ï min(X)), ʪ.ʝ. 

ʥʦʨʤʠʨʦʚʘʥʥʦʝ ʨʘʩʩʪʦʷʥʠʝ, ʛʜʝ max(X) ʠ min(X) ʦʧʨʝʜʝʣʷʶʪʩʷ ʧʦ ʚʩʝʤ 

ʧʨʠʩʫʪʩʪʚʫʶʱʠʤ ʟʥʘʯʝʥʠʷʤ ʘʪʨʠʙʫʪʘ X. ʄʦʞʥʦ ʪʘʢʞʝ ʠʩʧʦʣʴʟʦʚʘʪʴ ʠ 

ʚʝʩʦʚʳʝ ʢʦʵʬʬʠʮʠʝʥʪʳ ʜʣʷ ,i jd .  

ʈʘʩʩʤʦʪʨʠʪʝ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʧʨʠʤʝʨ ʦ ʩʨʘʚʥʝʥʠʠ ʛʨʫʧʧ ʘʚʪʦʤʦʙʠʣʝʡ, 

ʘʪʨʠʙʫʪʘʤʠ ʢʦʪʦʨʳʭ ʷʚʣʷʶʪʩʷ: ʮʚʝʪ, ʪʠʧ ʢʫʟʦʚʘ, ʢʣʘʩʩ, ʤʦʱʥʦʩʪʴ, 

ʤʘʢʩʠʤʘʣʴʥʘʷ ʩʢʦʨʦʩʪʴ, ʨʘʩʭʦʜ ʪʦʧʣʠʚʘ ʥʘ 100 ʢʤ. 

 

ʉʭʦʜʩʪʚʦ (Similarity) 

ʄʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʢʦʨʪʝʞ ʢʘʢ ʥʘʙʦʨ ʩʪʦʣʙʮʦʚ, ʵʣʝʤʝʥʪʳ ʢʦʪʦʨʳʭ 

ʠʤʝʶʪ ʟʥʘʯʝʥʠʷ 1 ʠʣʠ 0. ʊʦʛʜʘ ʩʭʦʜʩʪʚʦ (ʧʦʜʦʙʠʝ) ʜʚʫʭ ʢʦʨʪʝʞʝʡ t1 ʠ t2 

ʤʦʞʝʪ ʙʳʪʴ ʦʧʨʝʜʝʣʝʥʦ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ:   Sim(t1, t2)  =   t1 t2  | / | t1 t2 ||   

ʅʘʧʨʠʤʝʨ: ɼʣʷ ʢʦʨʪʝʞʝʡ (t1, t2) ʠʟ ʪʘʙʣʠʮʳ:   

t1 1 0 1 1 0 1 

t2 0 0 0 1 1 1 

 

ʠʩʧʦʣʴʟʫʷ ʦʮʝʥʢʫ ʨʘʩʩʪʦʷʥʠʷ ʜʣʷ ʜʚʦʠʯʥʳʭ ʧʝʨʝʤʝʥʥʳʭ, ʧʦʣʫʯʘʝʤ  

(t1, t2) = A / (A+B+C+F) = 2/6 = 0,33 (33%)  Sim ,  

ʠʣʠ, ʠʩʧʦʣʴʟʫʷ ʢʦʵʬʬʠʮʠʝʥʪʳ ɾʘʢʢʘʨʜʘ: 
 (t1, t2) = A / (A + B + C) = 2/5 = 0,40 (40%)  Sim  

ʇʨʠʤʝʯʘʥʠʝ: ʠʩʧʦʣʴʟʫʷ ʩʭʦʜʩʪʚʦ, ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʨʘʩʩʪʦʷʥʠʝ ʧʦ 

ʬʦʨʤʫʣʝ:  

 ,  = ( ,  ))  1 -  Sim( ,  ) i jd d i j i jt t t t= . 

ʊʝʧʝʨʴ ʚʝʨʥʝʤʩʷ ʢ ʤʝʪʦʜʘʤ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʠʩʧʦʣʴʟʫʶʱʠʤ ʜʠʩʪʘʥʮʠʶ. 

ʆʧʨʝʜʝʣʝʥʠʝ. ʇʫʩʪʴ ʜʘʥʘ ʙʘʟʘ ʜʘʥʥʳʭ 1 2D = D:{ },; ,; ...; kt t t , 

 ʛʜʝ ʢʘʞʜʳʡ ʢʦʨʪʝʞ 1 2{ , ; , ; ...; , } ki i iit t t t=  ʩʦʜʝʨʞʠʪ ʯʠʩʣʦʚʳʝ 

ʟʥʘʯʝʥʠʷ ʠ ʧʨʠʥʘʜʣʝʞʠʪ ʥʝʢʦʪʦʨʦʤʫ iC  ʠʟ ʤʥʦʞʝʩʪʚʘ ʢʣʘʩʩʦʚ ʉ. ɿʘʜʘʯʝʡ 

ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʷʚʣʷʝʪʩʷ ʧʨʠʩʦʝʜʠʥʝʥʠʝ ʥʦʚʦʛʦ ʢʦʨʪʝʞʘ 
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1 2{ , ; , ; ...; , } kx x xxt t t t=  ʢ ʦʜʥʦʤʫ ʠʟ ʢʣʘʩʩʦʚ  iC , ʢʦʨʪʝʞʠ ʢʦʪʦʨʦʛʦ 

ʥʘʠʙʦʣʝʝ ʙʣʠʟʢʠ ʢ xt . 

 

ʄʝʪʦʜ ʧʨʦʩʪʦʛʦ ʨʘʩʩʪʦʷʥʠʷ (Simple Distance algorithm) 

ɸʣʛʦʨʠʪʤ ʤʝʪʦʜʘ ʧʨʦʩʪʦʛʦ ʨʘʩʩʪʦʷʥʠʷ: ʇʨʠʩʦʝʜʠʥʠʪʴ ʥʦʚʳʡ ʢʦʨʪʝʞ xt  

ʢ ʢʣʘʩʩʫ Ci, ʢʦʪʦʨʳʡ ʩʦʜʝʨʞʠʪ ʵʣʝʤʝʥʪ ʩ ʥʘʠʤʝʥʴʰʠʤ ʨʘʩʩʪʦʷʥʠʝʤ ʜʦ xt . 

ʊʘʢʞʝ ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʧʨʝʜʩʪʘʚʠʪʝʣʷ ʜʣʷ ʢʘʞʜʦʛʦ ʢʣʘʩʩʘ ʧʫʪʝʤ 

ʚʳʯʠʩʣʝʥʠʷ ʮʝʥʪʨʘ ʢʘʞʜʦʛʦ ʢʣʘʩʩʘ, ʥʘʧʨʠʤʝʨ, ʢʦʨʪʝʞʘ ʩ ʘʨʠʬʤʝʪʠʯʝʩʢʠʤʠ 

ʩʨʝʜʥʠʤʠ ʟʥʘʯʝʥʠʷʤʠ ʘʪʨʠʙʫʪʦʚ, ʠ ʟʘʪʝʤ ʩʨʘʚʥʠʪʴ ʨʘʩʩʪʦʷʥʠʷ ʤʝʞʜʫ xt  ʠ 

ʮʝʥʪʨʘʤʠ ʢʣʘʩʩʦʚ. 

 

ɸʣʛʦʨʠʪʤ KNN (K Nearest Neighbors, ʂ ʙʣʠʞʘʡʰʠʭ ʩʦʩʝʜʝʡ) 

ʄʝʪʦʜ KNN ʚʧʝʨʚʳʝ ʙʳʣ ʦʧʠʩʘʥ ʚ ʥʘʯʘʣʝ 1950-ʭ ʛʦʜʦʚ. ʄʝʪʦʜ ʪʨʝʙʫʝʪ 

ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʚʳʯʠʩʣʝʥʠʡ ʨʘʩʩʪʦʷʥʠʷ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʙʦʣʴʰʠʭ 

ʪʨʝʥʠʨʦʚʦʯʥʳʭ ʙʘʟ ʜʘʥʥʳʭ ʠ ʧʦʵʪʦʤʫ ʩʪʘʣ ʙʦʣʝʝ ʧʦʧʫʣʷʨʥʳʤ ʪʦʣʴʢʦ ʧʦʩʣʝ 

60-ʭ ʛʦʜʦʚ, ʢʦʛʜʘ ʩʪʘʣʘ ʜʦʩʪʫʧʥʦʡ ʢʦʤʧʴʶʪʝʨʥʘʷ ʚʳʯʠʩʣʠʪʝʣʴʥʘʷ ʪʝʭʥʠʢʘ. ʉ 

ʵʪʦʛʦ ʚʨʝʤʝʥʠ ʤʝʪʦʜ KNN ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʦʙʣʘʩʪʠ ʨʘʩʧʦʟʥʘʚʘʥʠʷ 

ʦʙʨʘʟʦʚ ʠ ʜʨʫʛʠʭ ʟʘʜʘʯʘʭ DM. 

ʇʨʠ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʥʦʚʦʛʦ ʢʦʨʪʝʞʘ xt  ʜʦʣʞʥʳ ʙʳʪʴ ʦʧʨʝʜʝʣʝʥʳ 

ʨʘʩʩʪʦʷʥʠʷ ʦʪ ʥʝʛʦ ʜʦ ʢʘʞʜʦʛʦ ʵʣʝʤʝʥʪʘ ʚ ʥʘʙʦʨʝ ʜʘʥʥʳʭ ʩ ʫʞʝ ʠʟʚʝʩʪʥʦʡ 

ʢʣʘʩʩʠʬʠʢʘʮʠʝʡ. ʊʦʣʴʢʦ K ʙʣʠʞʘʡʰʠʭ (ʩ ʢʨʘʪʯʘʡʰʠʤ ʨʘʩʩʪʦʷʥʠʝʤ) 

ʢʦʨʪʝʞʝʡ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʢʣʘʩʩʠʬʠʢʘʮʠʠ. ʅʦʚʳʡ xt  ʧʦʤʝʱʘʝʪʩʷ ʚ ʢʣʘʩʩ, 

ʢʦʪʦʨʳʡ ʩʦʜʝʨʞʠʪ ʥʘʠʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʵʣʝʤʝʥʪʦʚ ʠʟ ʵʪʦʛʦ ʤʥʦʞʝʩʪʚʘ K 

ʙʣʠʞʘʡʰʠʭ ʢʦʨʪʝʞʝʡ. 

ʇʨʠʚʝʜʝʤ ʧʨʠʤʝʨ ʢʣʘʩʩʠʬʠʢʘʮʠʠ. 

ɿʘʜʘʯʘ: ʀʩʧʦʣʴʟʫʷ ʪʨʝʥʠʨʦʚʦʯʥʫʶ ʪʘʙʣʠʮʫ 6.3. ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʪʴ 

ʥʦʚʳʡ ʢʦʨʪʝʞ 9t = {1,0,1,0,0,0,1,1}. 

ʈʝʰʝʥʠʝ: 

1) ʄʝʪʦʜ ʧʨʦʩʪʦʛʦ ʨʘʩʩʪʦʷʥʠʷ. ɺʦ-ʧʝʨʚʳʭ, ʨʘʩʩʯʠʪʘʝʤ ʚʩʝ ( ,  )d i jt t , 

ʠʩʧʦʣʴʟʫʷ, ʥʘʧʨʠʤʝʨ, ʄʘʥʭʵʪʪʝʥcʢʦʝ ʨʘʩʩʪʦʷʥʠʝ (ʢʘʢ ʥʘʠʙʦʣʝʝ ʧʨʦʩʪʦʝ). 

ʃʝʛʢʦ ʧʨʦʚʝʨʠʪʴ, ʯʪʦ ʨʘʩʩʪʦʷʥʠʝ 1 9( ,  )d t t  = | 1-1 | + | 0-0 | + | 1-1 | + | 0-0 | + | 

0-0 | + | 0-0 | + | 0-1 | + | 1-1 | = 1 ʷʚʣʷʝʪʩʷ ʥʘʠʤʝʥʴʰʠʤ. ʇʦʵʪʦʤʫ, 9t  ʩʣʝʜʫʝʪ 

ʧʨʠʩʦʝʜʠʥʠʪʴ ʢ ʢʣʘʩʩʫ I, ʪʘʢ ʢʘʢ ʙʣʠʞʘʡʰʠʡ ʵʣʝʤʝʥʪ 1t  ʧʨʠʥʘʜʣʝʞʠʪ ʢʣʘʩʩʫ 

I. 

2) KNN ʘʣʛʦʨʠʪʤ. ʇʫʩʪʴ K = 3. ʀʩʧʦʣʴʟʫʷ ʚʳʯʠʩʣʝʥʥʳʝ ʨʘʩʩʪʦʷʥʠʷ ʠʟ 

ʧʨʝʜʳʜʫʱʝʛʦ ʧʨʠʤʝʨʘ, ʥʘʭʦʜʠʤ ʪʨʠ ʩʘʤʳʭ ʤʘʣʝʥʴʢʠʭ ʨʘʩʩʪʦʷʥʠʷ, ʢʦʪʦʨʳʤʠ 

ʷʚʣʷʶʪʩʷ: 

1 9( ,  )d t t =1 ; 6 9( ,  )d t t =2 ; 4 9( ,  )d t t =3. ɹʦʣʴʰʠʥʩʪʚʦ ʵʪʠʭ ʢʦʨʪʝʞʝʡ, ʪ.ʝ. (1t , 4t ) 

ʧʨʠʥʘʜʣʝʞʠʪ ʢ ʢʣʘʩʩʫ I, ʧʦʵʪʦʤʫ 9t  ʩʣʝʜʫʝʪ ʦʪʥʝʩʪʠ ʢ ʪʦʤʫ ʞʝ ʢʣʘʩʩʫ I. 

ʀʟ ʵʪʠʭ ʧʨʠʤʝʨʦʚ ʤʦʞʥʦ ʟʘʤʝʪʠʪʴ, ʯʪʦ, ʚʦ-ʧʝʨʚʳʭ, ʤʝʪʦʜ ʧʨʦʩʪʦʛʦ 

ʨʘʩʩʪʦʷʥʠʷ ʷʚʣʷʝʪʩʷ ʯʘʩʪʥʳʤ ʩʣʫʯʘʝʤ ʤʝʪʦʜʘ KNN (ʧʨʠ K = 1). ɺʦ-ʚʪʦʨʳʭ, 

ʣʫʯʰʝ ʚʳʙʠʨʘʪʴ K ʥʝʯʝʪʥʳʤ, ʯʪʦʙʳ ʠʟʙʝʞʘʪʴ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʠ ʧʨʠ ʚʳʙʦʨʝ 
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ʢʣʘʩʩʘ ʜʣʷ ʥʦʚʦʛʦ ʵʣʝʤʝʥʪʘ, ʢʦʛʜʘ ʦʜʠʥʘʢʦʚʳʝ ʢʦʣʠʯʝʩʪʚʘ ʠʟ ʂ ʥʘʠʤʝʥʴʰʠʭ 

ʨʘʩʩʪʦʷʥʠʡ ʧʨʠʥʘʜʣʝʞʘʪ ʢ ʨʘʟʥʳʤ ʢʣʘʩʩʘʤ (fifty -fifty  ʨʝʟʫʣʴʪʘʪ). 

 

ʅʝʯʝʪʢʠʝ ʤʥʦʞʝʩʪʚʘ ʠ ʅʝʯʝʪʢʘʷ ʣʦʛʠʢʘ (Fuzzy Sets ʠ Fussy Logic) 

ɺ ʦʧʠʩʘʥʥʳʭ ʚʳʰʝ ʤʝʪʦʜʘʭ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʧʨʝʜʧʦʣʘʛʘʣʦʩʴ, ʯʪʦ ʢʘʞʜʳʡ 

ʜʘʥʥʳʡ ʦʙʲʝʢʪ ʧʨʠʥʘʜʣʝʞʠʪ ʪʦʣʴʢʦ ʦʜʥʦʤʫ ʢʣʘʩʩʫ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʙʳʚʘʶʪ 

ʩʠʪʫʘʮʠʠ, ʢʦʛʜʘ ʵʪʦ ʦʛʨʘʥʠʯʝʥʠʝ ʥʝ ʠʤʝʝʪ ʤʝʩʪʘ. ʆʜʠʥ ʪʘʢʦʡ ʧʨʠʤʝʨ ʤʦʞʥʦ 

ʚʠʜʝʪʴ ʥʘ ʨʠʩʫʥʢʝ 8. ɼʦʭʦʜ, ʢʦʪʦʨʳʡ ʷʚʣʷʝʪʩʷ "ʥʠʟʢʠʤ" ʚ ʢʘʢʦʤ-ʪʦ ʛʦʨʦʜʝ 

(ʠʣʠ ʜʘʞʝ ʚ ʦʜʥʦʤ ʨʘʡʦʥʝ ʛʦʨʦʜʘ) ʤʦʞʝʪ ʙʳʪʴ ʚʧʦʣʥʝ çʩʨʝʜʥʠʤè ʚ ʜʨʫʛʦʤ 

ʤʝʩʪʝ. ʊʦ ʝʩʪʴ, ʥʝʚʦʟʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʪʦʯʥʫʶ ʛʨʘʥʠʮʫ ʤʝʞʜʫ ʢʣʘʩʩʘʤʠ 

ʥʘʩʝʣʝʥʠʷ ʩ ʥʠʟʢʠʤ, ʩʨʝʜʥʠʤ ʠ ʚʳʩʦʢʠʤ ʫʨʦʚʥʷʤʠ ʜʦʭʦʜʦʚ. ɼʣʷ ʦʧʠʩʘʥʠʷ 

ʪʘʢʠʭ ʧʝʨʝʢʨʳʚʘʶʱʠʭʩʷ ʢʣʘʩʩʦʚ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʪʘʢ ʥʘʟʳʚʘʝʤʳʝ 

ʥʝʯʝʪʢʠʝ ʤʥʦʞʝʩʪʚʘ. 

 ʆʧʨʝʜʝʣʝʥʠʝ 1. ʅʝʯʝʪʢʦʝ ʤʥʦʞʝʩʪʚʦ (ʢʣʘʩʩ) F ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʥʘʙʦʨ 

ʵʣʝʤʝʥʪʦʚ, ʚ ʢʦʪʦʨʦʤ ʬʫʥʢʮʠʷ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ (ʯʣʝʥʩʪʚʘ) ʵʣʝʤʝʥʪʘ ʢ ʢʣʘʩʩʫ 

ʤʦʞʝʪ ʧʨʠʥʠʤʘʪʴ ʥʝʮʝʣʳʝ (ʚʝʱʝʩʪʚʝʥʥʳʝ) ʟʥʘʯʝʥʠʷ ʚ ʜʠʘʧʘʟʦʥʝ [0, 1] ʚ 

ʦʪʣʠʯʠʝ ʦʪ ʣʦʛʠʯʝʩʢʠʭ (1 | 0) ʚ ʪʨʘʜʠʮʠʦʥʥʦʡ ʢʣʘʩʩʠʬʠʢʘʮʠʠ. 

 ʆʧʨʝʜʝʣʝʥʠʝ 2. ʕʣʝʤʝʥʪ X ʧʨʠʥʘʜʣʝʞʠʪ ʢʣʘʩʩʫ F ʩ ʚʝʨʦʷʪʥʦʩʪʴʶ p(X) ʠ 

ʦʜʥʦʚʨʝʤʝʥʥʦ ʥʘʭʦʜʠʪʩʷ ʚ F (ʅɽ F) ʩ ʚʝʨʦʷʪʥʦʩʪʴʶ 1- p (X). 

ɺ ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʠ, ʬʫʥʢʮʠʷ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ p (ʭ) ʥʝ ʚʧʦʣʥʝ 

ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʧʦʥʷʪʠʶ ʚʝʨʦʷʪʥʦʩʪʴ, ʘ ʩʢʦʨʝʝ ʚʳʨʘʞʘʝʪ ʩʪʝʧʝʥʴ ʠʩʪʠʥʥʦʩʪʠ, 

ʦʪʥʦʩʷʱʝʡʩʷ ʢ ʫʪʚʝʨʞʜʝʥʠʶ: çX ʧʨʠʥʘʜʣʝʞʠʪ ʢʣʘʩʩʫ Fè. 

 

 

ʈʠʩʫʥʦʢ 6.8 -  ʇʨʠʤʝʨ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʥʝʯʝʪʢʦʡ 

ʣʦʛʠʢʠ. 

 

ʇʫʥʢʪʠʨʥʳʝ ʣʠʥʠʠ ï ʛʨʘʥʠʮʳ ʪʨʘʜʠʮʠʦʥʥʦʡ ʢʣʘʩʩʠʬʠʢʘʮʠʠ. 

 

ɸʥʘʣʠʟʠʨʫʷ ʛʨʘʬʠʢ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ (ʯʣʝʥʩʪʚʘ) ʥʘ ʨʠʩʫʥʢʝ 6.8, ʤʦʞʥʦ 

ʚʠʜʝʪʴ, ʯʪʦ ʜʣʷ ʯʣʝʥʩʪʚʘ 0.5, ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʪʦʯʢʝ ʧʝʨʝʩʝʯʝʥʠʷ ʛʨʘʬʠʢʦʚ 

(ʜʦʭʦʜ ʨʘʚʝʥ 20 ʠʣʠ 40), ʥʝʪ ʥʠʢʘʢʦʛʦ ʧʨʝʜʧʦʯʪʝʥʠʷ ʚ ʚʳʙʦʨʝ ʢʣʘʩʩʘ. ɺ ʪʘʢʠʭ 
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ʩʣʫʯʘʷʭ ʜʣʷ ʙʦʣʝʝ ʦʧʨʝʜʝʣʝʥʥʦʡ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʤʦʞʥʦ ʣʠʙʦ ʧʨʦʠʟʚʦʣʴʥʦ 

ʚʳʙʨʘʪʴ ʦʜʠʥ ʠʟ ʩʤʝʞʥʳʭ ʢʣʘʩʩʦʚ, ʣʠʙʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʫʶ 

ʠʥʬʦʨʤʘʮʠʶ ʠʣʠ ʘʪʨʠʙʫʪʳ ʜʣʷ ʫʪʦʯʥʝʥʠʷ ʢʣʘʩʩʠʬʠʢʘʮʠʠ. 

ʉʣʝʜʫʶʱʠʝ ʬʦʨʤʫʣʳ ʦʙʳʯʥʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ 

ʨʝʟʫʣʴʪʘʪʦʚ ʦʧʝʨʘʮʠʡ ʥʝʯʝʪʢʦʡ ʣʦʛʠʢʠ: 

mem(×X) = 1 - mem(ʍ) 

mem(X ž Y) = min(mem (ʍ), mem(Y)), 

ʥʘʧʨʠʤʝʨ, ʥʘʜʝʞʥʦʩʪʴ ʫʩʪʨʦʡʩʪʚʘ ʩʦʜʝʨʞʘʱʝʛʦ ʤʥʦʞʝʩʪʚʘ ʜʝʪʘʣʝʡ, ʢʘʢ 

ʧʨʘʚʠʣʦ, ʦʧʨʝʜʝʣʷʝʪʩʷ ʵʣʝʤʝʥʪʦʤ ʩ ʤʠʥʠʤʘʣʴʥʦʡ ʥʘʜʝʞʥʦʩʪʴʶ. 

mem(ʍ U Y) = max( mem(ʍ), mem(Y) ), 

ʥʘʧʨʠʤʝʨ, ʨʝʢʣʘʤʘ ʜʝʷʪʝʣʴʥʦʩʪʠ ʢʦʤʧʘʥʠʠ ʩʩʳʣʘʝʪʩʷ ʦʙʳʯʥʦ ʥʘ ʦʪʜʝʣʳ ʩ 

ʤʘʢʩʠʤʘʣʴʥʦ ʚʳʩʦʢʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ. 

ʌʘʢʪʠʯʝʩʢʠ, ʵʪʠ ʬʦʨʤʫʣʳ ʩʦʚʧʘʜʘʶʪ ʩ ʦʧʨʝʜʝʣʝʥʠʷʤʠ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʣʦʛʠʯʝʩʢʠʭ ʬʫʥʢʮʠʡ AND ʠ OR ʚ ʦʙʳʯʥʦʡ ʣʦʛʠʢʝ ʩ 

ʜʚʦʠʯʥʳʤʠ ʟʥʘʯʝʥʠʷʤʠ (0, 1). 

ʈʝʛʨʝʩʩʠʦʥʥʳʡ ʘʥʘʣʠʟ (Regression analysis) 

ʇʨʝʜʩʢʘʟʘʥʠʝ ʯʠʩʣʦʚʳʭ ʟʥʘʯʝʥʠʡ ʦʪʥʦʩʠʪʩʷ ʢ ʟʘʜʘʯʘʤ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ 

ʥʝʧʨʝʨʳʚʥʳʭ ʠʣʠ ʧʦʨʷʜʢʦʚʳʭ ʧʝʨʝʤʝʥʥʳʭ ʥʘ ʦʩʥʦʚʘʥʠʠ ʠʟʚʝʩʪʥʳʭ ʚʭʦʜʥʳʭ 

ʜʘʥʥʳʭ. ʅʘʧʨʠʤʝʨ, ʤʦʞʥʦ ʧʦʧʳʪʘʪʴʩʷ ʧʨʝʜʩʢʘʟʘʪʴ ʟʘʨʧʣʘʪʫ ʚʳʧʫʩʢʥʠʢʦʚ 

ʫʥʠʚʝʨʩʠʪʝʪʘ ʧʦʩʣʝ 10 ʣʝʪ ʦʧʳʪʘ ʨʘʙʦʪʳ, ʠʣʠ ʧʦʪʝʥʮʠʘʣʴʥʳʝ ʧʨʦʜʘʞʠ 

ʥʦʚʦʛʦ ʧʨʦʜʫʢʪʘ ʩ ʫʯʝʪʦʤ ʝʛʦ ʮʝʥʳ ʠ ʪ.ʜ. ɹʝʟʫʩʣʦʚʥʦ, ʨʝʛʨʝʩʩʠʦʥʥʳʡ ʘʥʘʣʠʟ 

(ʠʣʠ ʧʨʦʩʪʦ ʨʝʛʨʝʩʩʠʷ) ï ʵʪʦ ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʝʤʳʡ ʧʦʜʭʦʜ ʜʣʷ 

ʯʠʩʣʝʥʥʦʛʦ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ (ʠʣʠ ʧʨʝʜʩʢʘʟʘʥʠʷ). ʈʝʛʨʝʩʩʠʷ, ʝʝ 

ʩʪʘʪʠʩʪʠʯʝʩʢʘʷ ʤʝʪʦʜʦʣʦʛʠʷ, ʚʧʝʨʚʳʝ ʙʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ ʩʵʨʦʤ ʌʨʵʥʩʠʩʦʤ 

ɻʘʣʴʪʦʥʦʤ (1822-1911). ɿʘʤʝʪʠʤ, ʯʪʦ ʤʥʦʛʠʝ ʠʩʩʣʝʜʦʚʘʪʝʣʠ ʠʩʧʦʣʴʟʫʶʪ 

ʪʝʨʤʠʥʳ "ʨʝʛʨʝʩʩʠʦʥʥʳʝ" ʠ "ʯʠʩʣʦʚʳʝò ʧʨʝʜʩʢʘʟʘʥʠʷ ʢʘʢ ʩʠʥʦʥʠʤʳ. ʂʘʢ 

ʫʞʝ ʦʪʤʝʯʘʣʦʩʴ, ʥʝʢʦʪʦʨʳʝ ʤʝʪʦʜʳ ʢʣʘʩʩʠʬʠʢʘʮʠʠ (ʥʘʧʨʠʤʝʨ, SVM- Support 

Vector Machines, KNN) ʤʦʛʫʪ ʙʳʪʴ ʘʜʘʧʪʠʨʦʚʘʥʳ ʜʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯ 

ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ, ʥʦ ʜʘʣʝʝ ʙʫʜʝʪ ʨʘʩʩʤʦʪʨʝʥʦ ʧʨʠʤʝʥʝʥʠʝ ʩʧʝʮʠʬʠʯʝʩʢʠʭ 

ʤʝʪʦʜʦʚ ʨʝʛʨʝʩʩʠʦʥʥʦʛʦ ʘʥʘʣʠʟʘ ʜʣʷ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ, ʦʩʥʦʚʘʥʥʳʭ ʥʘ 

ʤʦʜʝʣʠʨʦʚʘʥʠʠ ʦʪʥʦʰʝʥʠʡ ʤʝʞʜʫ ʦʜʥʦʡ ʠʣʠ ʥʝʩʢʦʣʴʢʠʤʠ ʥʝʟʘʚʠʩʠʤʳʤʠ 

ʧʝʨʝʤʝʥʥʳʤʠ ʠ ʥʝʧʨʝʨʳʚʥʦʡ ʟʘʚʠʩʠʤʦʡ ʧʝʨʝʤʝʥʥʦʡ (ʠʣʠ ʧʝʨʝʤʝʥʥʦʡ 

ʦʪʢʣʠʢʘ). ɺ ʢʦʥʪʝʢʩʪʝ DM ʥʝʟʘʚʠʩʠʤʳʤʠ ʧʝʨʝʤʝʥʥʳʤʠ ʷʚʣʷʶʪʩʷ ʘʪʨʠʙʫʪʳ, 

ʦʧʠʩʳʚʘʶʱʠʝ ʢʦʨʪʝʞ (ʪ.ʝ., ʚʝʢʪʦʨ ʘʪʨʠʙʫʪʦʚ). 

 

ʃʠʥʝʡʥʘʷ ʨʝʛʨʝʩʩʠʷ (Linear  regression) 

ɺ ʨʝʛʨʝʩʩʠʦʥʥʦʤ ʘʥʘʣʠʟʝ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ ʩʫʱʝʩʪʚʫʝʪ 

ʬʫʥʢʮʠʦʥʘʣʴʥʘʷ ʟʘʚʠʩʠʤʦʩʪʴ (FD) ʤʝʞʜʫ ʟʥʘʯʝʥʠʷʤʠ ʜʚʫʭ ʘʪʨʠʙʫʪʦʚ X ʠ Y, 

Y = F (X). 

ʇʨʝʜʧʦʣʦʞʝʥʠʝ ʦ FD (X ĄY) ʧʦʟʚʦʣʷʝʪ ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ (ʦʧʨʝʜʝʣʠʪʴ) 

ʟʥʘʯʝʥʠʝ Y ʧʦ ʟʘʜʘʥʥʦʤʫ ʟʥʘʯʝʥʠʶ X. 
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ɺʳʰʝ ʫʞʝ ʦʪʤʝʯʘʣʦʩʴ, ʯʪʦ ʧʝʨʚʦʥʘʯʘʣʴʥʦ ʨʝʛʨʝʩʩʠʷ ʠʩʩʣʝʜʦʚʘʣʘʩʴ ʢʘʢ 

ʩʪʘʪʠʩʪʠʯʝʩʢʠʡ ʤʝʪʦʜ, ʩʚʷʟʘʥʥʳʡ ʩ ʢʦʨʨʝʣʷʮʠʝʡ ʩʣʫʯʘʡʥʳʭ ʧʝʨʝʤʝʥʥʳʭ, ʥʦ 

ʧʦʟʞʝ ʙʳʣʦ ʜʦʢʘʟʘʥʦ (ʃʝʞʘʥʜʨ, 1805 ʛ.; ɻʘʫʩʩ, 1809 ʛ.), ʯʪʦ ʪʘʢʠʝ ʞʝ 

ʨʝʟʫʣʴʪʘʪʳ ʤʦʛʫʪ ʙʳʪʴ ʧʦʣʫʯʝʥʳ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʤʝʪʦʜʦʚ ʤʠʥʠʤʠʟʘʮʠʠ, 

ʚ ʯʘʩʪʥʦʩʪʠ, ʤʝʪʦʜʘ ʥʘʠʤʝʥʴʰʠʭ ʢʚʘʜʨʘʪʦʚ (LSM - Least Squares Method). ʕʪʘ 

ʪʝʭʥʠʢʘ ʩʪʘʣʘ ʙʦʣʝʝ ʧʦʧʫʣʷʨʥʦʡ ʙʣʘʛʦʜʘʨʷ ʫʥʠʬʠʮʠʨʦʚʘʥʥʦʤʫ ʤʝʪʦʜʫ 

ʧʦʩʪʨʦʝʥʠʷ ʫʨʘʚʥʝʥʠʡ ʢʘʢ ʜʣʷ ʦʜʥʦʤʝʨʥʦʡ, ʪʘʢ ʠ ʜʣʷ ʤʥʦʛʦʤʝʨʥʦʡ 

ʨʝʛʨʝʩʩʠʠ, ʢʦʪʦʨʳʡ ʨʝʘʣʠʟʦʚʘʥ ʚ ʙʦʣʴʰʦʤ ʢʦʣʠʯʝʩʪʚʝ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ 

ʧʨʦʛʨʘʤʤʥʳʭ ʧʨʦʜʫʢʪʦʚ.  

ʈʘʩʩʤʦʪʨʠʤ ʠʜʝʶ ʵʪʦʛʦ ʧʦʜʭʦʜʘ. 

ʇʨʝʜʧʦʣʦʞʠʤ, ʯʪʦ ʤʦʜʝʣʴ ʜʘʥʥʳʭ ʤʦʞʝʪ ʙʳʪʴ ʟʘʧʠʩʘʥʘ ʚ ʚʠʜʝ Y = K 

f(X) + C, ʛʜʝ ʂ, ʉ ʥʝʢʦʪʦʨʳʝ ʢʦʥʩʪʘʥʪʳ. 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ LSM ʤʦʜʝʣʴ ʥʘʠʣʫʯʰʠʤ ʦʙʨʘʟʦʤ ʧʦʜʭʦʜʠʪ ʜʣʷ 

ʦʧʠʩʘʥʠʷ ʟʘʚʠʩʠʤʦʩʪʠ, ʝʩʣʠ 
2= - - >-ä( , ) ( ( ) ) min

i

S K C Yi K f Xi C  

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʝʦʨʝʤʦʡ ʦʙ ʵʢʩʪʨʝʤʫʤʝ (ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʵʪʦ 

ʤʠʥʠʤʫʤ) ʜʠʬʬʝʨʝʥʮʠʨʫʝʤʳʭ ʬʫʥʢʮʠʡ, ʦʪʩʶʜʘ ʧʦʣʫʯʘʝʤ ʩʠʩʪʝʤʫ 

"ʥʦʨʤʘʣʴʥʳʭ ʫʨʘʚʥʝʥʠʡ" ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ K, C: 

0 =
µ

= Ý +
µ

ää
( , )

( ( ))
ii

S K C
f Xi nC Yi

C
K    (*)  

 
20 =

µ
= Ý +

µ
äää ( )

( , )
( ( ( )) ( ))

ii i

if Xi i
S K C

f Xi C f XY
K

K  

ʉʠʩʪʝʤʘ ʠʤʝʝʪ ʝʜʠʥʩʪʚʝʥʥʦʝ ʨʝʰʝʥʠʝ (ʪ.ʝ. K, C). 

 

ʇʨʝʜʧʦʣʦʞʠʤ, ʜʘʥʳ ʩʣʝʜʫʶʱʠʝ ʵʤʧʠʨʠʯʝʩʢʠʝ ʜʘʥʥʳʝ (X, Y) ʢʘʢ 

ʨʝʟʫʣʴʪʘʪ ʥʝʢʦʪʦʨʳʭ ʥʘʙʣʶʜʝʥʠʡ: 

 

 

ʅʫʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʟʘʚʠʩʠʤʦʩʪʴ Y ʦʪ X ʩ ʧʦʤʦʱʴʶ ʫʢʘʟʘʥʥʦʡ ʚʳʰʝ ʤʦʜʝʣʠ 

ʨʝʛʨʝʩʩʠʠ. 

ɺʥʘʯʘʣʝ ʤʦʞʥʦ ʧʨʦʚʝʨʠʪʴ ʥʘʠʙʦʣʝʝ ʧʨʦʩʪʫʶ ʤʦʜʝʣʴ, ʢʦʛʜʘ f(X)=X, ʪ.ʝ. 

ʣʠʥʝʡʥʦʝ ʫʨʘʚʥʝʥʠʝ ʨʝʛʨʝʩʩʠʠ ʚ ʚʠʜʝ Y = K* X + C. 

ʇʦʜʩʪʘʚʠʚ ʜʘʥʥʳʝ ʠʟ ʪʘʙʣʠʮʳ ʚ ʬʦʨʤʫʣʳ (*) ʧʦʣʫʯʘʝʤ ʩʠʩʪʝʤʫ ʥʦʨʤʘʣʴʥʳʭ 

ʫʨʘʚʥʝʥʠʡ ʜʣʷ K,C: 

24 7 25 4

118 24 78

+ =

+ =

. ,

.

K C

K C
 

ʈʝʰʝʥʠʝ, ʢʦʪʦʨʦʝ ʤʦʞʥʦ ʥʘʡʪʠ ʣʶʙʳʤ ʠʟʚʝʩʪʥʳʤ ʤʝʪʦʜʦʤ: 
0 254 4 5=- =. ; . .K C  

X 0 1 3 3 5 5 7 

Y 5 4 3.7 3.3 3.3 3.1 3 
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ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʣʫʯʘʝʤ ʫʨʘʚʥʝʥʠʝ ʨʝʛʨʝʩʩʠʠ Y1 = -0.254 x +4.5 (ʤʳ 

ʠʩʧʦʣʴʟʫʝʤ ʦʙʦʟʥʘʯʝʥʠʝ Y1 ʚʤʝʩʪʦ Y, ʯʪʦʙʳ ʠʟʙʝʞʘʪʴ ʢʦʣʣʠʟʠʠ ʤʝʞʜʫ 

ʟʘʜʘʥʥʳʤʠ ʟʥʘʯʝʥʠʷʤʠ Y ʠ ʧʨʠʙʣʠʞʝʥʥʳʤʠ ʟʥʘʯʝʥʠʷʤʠ Y1, ʦʧʨʝʜʝʣʷʝʤʳʤʠ 

ʠʟ ʫʨʘʚʥʝʥʠʷ ʨʝʛʨʝʩʩʠʠ). ʉʧʣʦʰʥʘʷ ʣʠʥʠʷ ʥʘ ʨʠʩʫʥʢʝ 6.9 ʠʣʣʶʩʪʨʠʨʫʝʪ 

ʨʝʟʫʣʴʪʘʪ ʨʝʰʝʥʠʷ. 

ɽʩʣʠ ʩʦʚʧʘʜʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ ʨʝʛʨʝʩʩʠʠ ʠ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ ʦʢʘʟʳʚʘʝʪʩʷ 

ʥʝ ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʳʤ, ʪʦ ʤʦʞʥʦ ʧʦʚʪʦʨʠʪʴ ʨʘʩʯʝʪʳ ʩ ʜʨʫʛʠʤ ʪʠʧʦʤ 

ʟʘʚʠʩʠʤʦʩʪʠ, ʪ.ʝ. ʚʳʙʨʘʪʴ ʜʨʫʛʫʶ ʤʦʜʝʣʴ f (x). 

ɺ ʯʘʩʪʥʦʩʪʠ, ʚ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʤ ʩʣʫʯʘʝ ʤʦʞʥʦ ʚʳʙʨʘʪʴ ʜʣʷ ʨʝʛʨʝʩʩʠʠ 

ʬʫʥʢʮʠʶ: 1=( ) /f X 1+ X , ʠ ʫʨʘʚʥʝʥʠʝ ʨʝʛʨʝʩʩʠʠ ʚʠʜʘ: 
1

2= +;Y K C
1+ X

 

 

.  

ʈʠʩʫʥʦʢ 6.9 - ʉʨʘʚʥʝʥʠʝ ʟʘʜʘʥʥʳʭ ʟʥʘʯʝʥʠʡ - Y ʠ ʨʘʩʩʯʠʪʘʥʥʳʭ ʧʦ 

ʫʨʘʚʥʝʥʠʶ ʨʝʛʨʝʩʩʠʠ - Y1. 

 

ʇʦʚʪʦʨʠʚ ʨʘʩʯʝʪʳ ʧʦ ʬʦʨʤʫʣʘʤ (*), ʧʦʣʫʯʘʝʤ ʩʠʩʪʝʤʫ ʥʦʨʤʘʣʴʥʳʭ 

ʫʨʘʚʥʝʥʠʡ ʜʣʷ K, C: 
3 877 7 25 4

2 458 3 877 15 0

+ =

+ =

. . ,

. . .

K C

K C
 

ʈʝʰʘʷ ʵʪʫ ʩʠʩʪʝʤʫ, ʥʘʭʦʜʠʤ: 3 002 1 966= =. ; .K C , ʪʦ ʝʩʪʴ ʧʦʣʫʯʘʝʤ 

ʩʣʝʜʫʶʱʝʝ ʫʨʘʚʥʝʥʠʝ ʨʝʛʨʝʩʩʠʠ: 3 002
2 1 966= +

.
.Y

1+ X
. ʃʠʥʠʷ ʥʘ ʨʠʩʫʥʢʝ 6.10 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʵʪʦʪ ʨʝʟʫʣʴʪʘʪ. 



201 

 

 

ʈʠʩʫʥʦʢ 6.10 - ʉʨʘʚʥʝʥʠʝ ʟʘʜʘʥʥʳʭ ʟʥʘʯʝʥʠʡ - Y ʠ ʚʳʯʠʩʣʝʥʥʳʭ ʧʦ 

ʫʨʘʚʥʝʥʠʶ ʨʝʛʨʝʩʩʠʠ - Y2. 

 

ʅʝʪ ʪʦʯʥʳʭ ʨʝʢʦʤʝʥʜʘʮʠʡ ʦ ʪʦʤ, ʢʘʢʠʝ ʬʫʥʢʮʠʠ ʩʣʝʜʫʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ, 

ʯʪʦʙʳ ʧʦʣʫʯʠʪʴ ʥʘʠʣʫʯʰʝʝ ʩʦʦʪʚʝʪʩʪʚʠʝ ʠʟʚʝʩʪʥʳʭ ʠ ʧʨʦʛʥʦʟʠʨʫʝʤʳʭ 

ʜʘʥʥʳʭ. ʆʪʚʝʪ ʥʘ ʵʪʦʪ ʚʦʧʨʦʩ ʟʘʚʠʩʠʪ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʦʪ ʦʧʳʪʘ 

ʠʩʩʣʝʜʦʚʘʪʝʣʷ. ʆʜʥʘʢʦ ʪʦʯʥʦʩʪʴ ʘʧʧʨʦʢʩʠʤʘʮʠʠ ʢʘʞʜʦʡ ʧʨʦʚʝʨʷʝʤʦʡ ʤʦʜʝʣʠ 

ʤʦʞʥʦ ʦʮʝʥʠʪʴ, ʠʩʧʦʣʴʟʫʷ ʚ ʢʘʯʝʩʪʚʝ ʢʨʠʪʝʨʠʷ ʪʦʯʥʦʩʪʠ, ʥʘʧʨʠʤʝʨ, ʩʫʤʤʫ 

ʢʚʘʜʨʘʪʦʚ ʨʘʟʥʦʩʪʝʡ (SSD ï Sum of Squares of Differences) ʟʘʜʘʥʥʳʭ ʠ 

ʨʘʩʩʯʠʪʘʥʥʳʭ ʩ ʧʦʤʦʱʴʶ ʫʨʘʚʥʝʥʠʷ ʨʝʛʨʝʩʩʠʠ ʟʥʘʯʝʥʠʡ, ʠʣʠ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʪʘʢ ʥʘʟʳʚʘʝʤʦʝ ʩʪʘʥʜʘʨʪʥʦʝ ʦʪʢʣʦʥʝʥʠʝ: =Std /SSD n, ʛʜʝ n ʯʠʩʣʦ ʟʘʜʘʥʥʳʭ 

ʧʘʨ (X, Y). ʈʝʟʫʣʴʪʘʪʳ ʩʨʘʚʥʝʥʠʷ ʚʳʰʝ ʨʘʩʩʤʦʪʨʝʥʥʳʭ ʤʦʜʝʣʝʡ ʨʝʛʨʝʩʩʠʠ 

Y1 ʠ Y2 ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 6.6. 

ʊʘʙʣʠʮʘ 6.6 - ɿʘʜʘʥʥʳʝ X, Y ʠ ʨʘʩʩʯʠʪʘʥʥʳʝ ʧʦ ʫʨʘʚʥʝʥʠʷʤ ʨʝʛʨʝʩʩʠʠ 

ʟʥʘʯʝʥʠʷY1, Y2  
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ɺʳʚʦʜ, ʧʦʣʫʯʝʥʥʳʡ ʧʦʩʣʝ ʘʥʘʣʠʟʘ ʨʝʟʫʣʴʪʘʪʦʚ ʩʨʘʚʥʝʥʠʷ ʚ ʪʘʙʣʠʮʝ 6: 

ʄʦʜʝʣʴ Y2 ʣʫʯʰʝ, ʯʝʤ ʤʦʜʝʣʴ Y1 ʘʧʧʨʦʢʩʠʤʠʨʫʝʪ ʠʟʚʝʩʪʥʳʝ ʜʘʥʥʳʝ, ʪʘʢ ʢʘʢ 

Std ʜʣʷ Y2 ʨʘʚʥʦ 0.126, ʘ ʜʣʷ Y1 ʵʪʦ 0.294, ʯʪʦ ʤʦʞʥʦ ʪʘʢʞʝ ʣʝʛʢʦ ʟʘʤʝʪʠʪʴ ʠʟ 

ʛʨʘʬʠʢʦʚ ʥʘ ʨʠʩʫʥʢʘʭ 9,10. 

 ʀʩʧʦʣʴʟʫʷ ʵʪʠ ʫʨʘʚʥʝʥʠʷ ʨʝʛʨʝʩʩʠʠ ʤʦʞʥʦ ʦʮʝʥʠʪʴ (ʧʨʝʜʩʢʘʟʘʪʴ) 

ʥʝʠʟʚʝʩʪʥʦʝ ʟʥʘʯʝʥʠʝ Y. ʅʘʧʨʠʤʝʨ, ʧʨʠ X = 3.5 ʧʦʣʫʯʘʝʤ: Y1 = 3,61 å 4; Y2 = 

3,38 å 3. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʝʩʣʠ Y ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ, ʩʢʘʞʝʤ, ʢʣʘʩʩʳ 

ʥʝʢʦʪʦʨʦʛʦ ʦʙʲʝʢʪʘ, ʪʦ ʨʘʟʣʠʯʥʳʝ ʤʦʜʝʣʠ ʨʝʛʨʝʩʩʠʠ ʤʦʛʫʪ ʧʨʠʚʦʜʠʪʴ ʢ 

ʨʘʟʣʠʯʥʳʤ ʢʣʘʩʩʠʬʠʢʘʮʠʷʤ. 

 

ʄʥʦʛʦʬʘʢʪʦʨʥʳʡ ʨʝʛʨʝʩʩʠʦʥʥʳʡ ʘʥʘʣʠʟ (Multivariate  Regression). 

ʆʙʱʠʡ ʚʠʜ ʤʥʦʛʦʤʝʨʥʳʡ ʣʠʥʝʡʥʦʡ ʨʝʛʨʝʩʩʠʠ: 

0 1 1 2 2= + Ö + Ö + + Ö   (  )  ( ) ... ( )   ,Y K K f X K f X K f Xn n  (*)  

ʛʜʝ ( )f Xi ʠʟʚʝʩʪʥʘʷ (ʟʘʜʘʥʥʘʷ) ʬʫʥʢʮʠʷ, ʟʘʚʠʩʷʱʘʷ ʦʪ ʧʦʜʤʥʦʞʝʩʪʚʘ 

ʘʨʛʫʤʝʥʪʦʚ (X1, X2,...). ɺ ʯʘʩʪʥʦʩʪʠ, ʧʨʦʩʪʝʡʰʝʝ ʫʨʘʚʥʝʥʠʝ ʤʥʦʞʝʩʪʚʝʥʥʦʡ 

ʨʝʛʨʝʩʩʠʠ ʚʠʜʘ: 

0 1 21 2= + Ö + Ö + + Ö      ...    ,Y K K X K X K Xnn  ʪ.ʝ. ʛʜʝ ʚʩʝ =( )f X Xii . 

ɽʩʣʠ ʜʘʥʦ ʤʥʦʞʝʩʪʚʦ ʠʟ M ʢʦʨʪʝʞʝʡ (M > n + 1), ʪʦ, ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʤʝʪʦʜʦʤ ʥʘʠʤʝʥʴʰʠʭ ʢʚʘʜʨʘʪʦʚ (LSM), ʣʫʯʰʝʝ ʧʨʠʙʣʠʞʝʥʠʝ ʫʨʘʚʥʝʥʠʷ 

ʨʝʛʨʝʩʩʠʠ (FD) ʢ ʜʘʥʥʳʤ ʙʫʜʝʪ ʝʩʣʠ:  

10 1 1
1

2
10

=

= - - - - ->ä( , , ... )
,

( ( ) ... ( )) min
M

i

K K Kn ni nnSSD Yi K K f X K f X
i

 

ʪ.ʝ. ʧʦʣʫʯʘʝʤ ʩʠʩʪʝʤʫ ʥʦʨʤʘʣʴʥʳʭ ʫʨʘʚʥʝʥʠʡ ʜʣʷ ʚʳʯʠʩʣʝʥʠʷ Ki ʪʘʢʠʤ ʞʝ 

ʦʙʨʘʟʦʤ, ʢʘʢ ʵʪʦ ʙʳʣʦ ʚ ʩʣʫʯʘʝ ʦʜʥʦʡ ʥʝʟʘʚʠʩʠʤʦʡ ʧʝʨʝʤʝʥʥʦʡ X1: 

0 1 00
µ

= =
µ

( , , ... ))
(   ,  ...,  );nS K K K
i n

Ki
    (**)  

ʆʜʥʘʢʦ ʝʩʪʴ ʙʦʣʝʝ ʧʨʦʩʪʦʡ ʩʧʦʩʦʙ ʧʦʩʪʨʦʝʥʠʷ ʩʠʩʪʝʤʳ ʥʦʨʤʘʣʴʥʳʭ 

ʫʨʘʚʥʝʥʠʡ, ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʘʣʛʝʙʨʳ ʤʘʪʨʠʮ. ɽʩʣʠ ʟʘʧʠʩʘʪʴ ʚʩʝ ʫʨʘʚʥʝʥʠʷ 

(*) ʜʣʷ ʢʘʞʜʦʛʦ ʠʟ ʄ ʢʦʨʪʝʞʝʡ, ʪʦ ʧʦʣʫʯʠʤ ʩʠʩʪʝʤʫ M ʘʣʛʝʙʨʘʠʯʝʩʢʠʭ 

ʫʨʘʚʥʝʥʠʡ ʩ ʥʝʠʟʚʝʩʪʥʳʤʠ 

 Ki (i = 0,..., n), ʢʦʪʦʨʳʝ ʤʦʞʥʦ ʟʘʧʠʩʘʪʴ ʚ ʤʘʪʨʠʯʥʦʡ ʬʦʨʤʝ ʢʘʢ * =F K Y , 

ʛʜʝ: 

 

 

 

ʛʜʝ:  

1 1= = =,  ( )  ; (  , ...,  ;  ,  ... ,  )  Mi k i k i n kXf f ; kX  - ʧʦʜʤʥʦʞʝʩʪʚʦ ʧʝʨʝʤʝʥʥʳʭ Xi, 

ʧʨʠʥʠʤʘʶʱʠʭ ʟʥʘʯʝʥʠʷ ʠʟ k-ʛʦ ʢʦʨʪʝʞʘ. 
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ɼʦʢʘʟʘʥʦ, ʯʪʦ ʩʠʩʪʝʤʫ ʥʦʨʤʘʣʴʥʳʭ ʫʨʘʚʥʝʥʠʡ ʜʣʷ ʪʘʢʦʛʦ ʤʘʪʨʠʯʥʦʛʦ 

ʫʨʘʚʥʝʥʠʷ ʤʦʞʥʦ ʟʘʧʠʩʘʪʴ ʚ ʚʠʜʝ: 

= 
 *   *     *

T T
F F K F Y , 

ʛʜʝ  TF  ʦʙʦʟʥʘʯʘʝʪ ʪʨʘʥʩʧʦʥʠʨʦʚʘʥʥʫʶ ʤʘʪʨʠʮʫ F. ʆʯʝʚʠʜʥʦ, ʯʪʦ ʵʪʘ 

ʬʦʨʤʘ ʩʠʩʪʝʤʳ ʥʦʨʤʘʣʴʥʳʭ ʫʨʘʚʥʝʥʠʡ ʷʚʣʷʝʪʩʷ ʙʦʣʝʝ ʫʜʦʙʥʦʡ ʜʣʷ 

ʚʳʯʠʩʣʠʪʝʣʴʥʦʛʦ ʘʣʛʦʨʠʪʤʘ ʠ ʤʦʞʝʪ ʙʳʪʴ ʣʝʛʯʝ ʨʝʘʣʠʟʦʚʘʥʘ ʚ ʚʠʜʝ 

ʧʨʦʛʨʘʤʤʥʦʛʦ ʧʨʦʜʫʢʪʘ. 

 

ʈʘʩʩʤʦʪʨʠʤ ʝʱʝ ʦʜʠʥ ʧʨʠʤʝʨ. 

ɿʘʜʘʯʘ: ʇʦʩʪʨʦʠʪʴ ʣʠʥʝʡʥʳʝ ʫʨʘʚʥʝʥʠʷ ʨʝʛʨʝʩʩʠʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʜʘʥʥʳʭ ʠʟ ʧʝʨʚʳʭ ʪʨʝʭ ʩʪʦʣʙʮʦʚ ʚ ʪʘʙʣʠʮʝ 6.7. 

 

ʊʘʙʣʠʮʘ 7. ʇʨʠʤʝʨ ʤʦʜʝʣʝʡ ʨʝʛʨʝʩʩʠʠ. ɿʘʜʘʥʥʳʝ X1,X2,Y ʠ ʨʘʩʩʯʠʪʘʥʥʳʝ ʧʦ 

ʫʨʘʚʥʝʥʠʷʤ ʨʝʛʨʝʩʩʠʠ ʟʥʘʯʝʥʠʷ Y1,Y2,Yr ʠ ʠʭ ʦʪʥʦʩʠʪʝʣʴʥʳʝ ʦʪʢʣʦʥʝʥʠʷ 

Di = ( Y- Yi ) / Y, %, ( i= 1, 2, r) 

 

X1 X2 Y Y1 

D
1
=

(Y
-

Y
1
)/Y

, %
 

Y2 

D
2
=

(Y
-

Y
2
)/Y

, %
 

Yr 

D
r=

(Y
 -

Y
r)/Y

, %
 

1 2 7 6.69 4.4 6.91 1.3 6.90 1.4 

2 6 5 5.38 -7.6 5.35 -7.0 5.39 -7.9 

3 10 5 4.07 18.6 3.79 24.2 3.89 22.3 

3 11 3 4.07 -35.7 3.40 -13.3 3.61 -20.3 

4 11 3 2.76 8.0 3.40 -13.3 3.20 -6.8 

ʉʨʝʜʥʝʝ | Di |, % 13.8  11.8  11.7 

 

ʈʝʟʫʣʴʪʘʪʳ ʨʝʰʝʥʠʷ ʠ ʦʮʝʥʢʠ ʪʦʯʥʦʩʪʠ ʧʦʤʝʱʝʥʳ ʚ ʦʩʪʘʣʴʥʦʡ ʯʘʩʪʠ 

ʪʘʙʣʠʮʳ. ʈʝʰʝʥʠʷ ʧʦʣʫʯʝʥʳ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʤʦʜʝʣʝʡ ʣʠʥʝʡʥʦʡ ʨʝʛʨʝʩʩʠʠ: Y1 

ʠ Y2 ʩ ʦʜʥʦʡ ʥʝʟʘʚʠʩʠʤʦʡ ʧʝʨʝʤʝʥʥʦʡ (X1 ʠʣʠ X2, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ), Y3 ʩ 

ʜʚʫʤʷ ʧʝʨʝʤʝʥʥʳʤʠ (X1,X2). ʇʦʩʣʝ ʦʧʨʝʜʝʣʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʨʝʛʨʝʩʩʠʠ 

ʠʟ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʩʠʩʪʝʤ ʥʦʨʤʘʣʴʥʳʭ ʫʨʘʚʥʝʥʠʡ (**), ʤʳ ʧʦʣʫʯʠʣʠ 

ʩʣʝʜʫʶʱʠʝ ʫʨʘʚʥʝʥʠʷ ʨʝʛʨʝʩʩʠʠ: 
1 1

2 2

1 2

1 31 8

0 39 7 69

0 41 0 28 7 86

= Ö +

= Ö +

= Ö Ö +

 - .  ;   

  - .    . ;  

   - .  -  .   . . 

Y X

Y X

Y X Xr

 

ʆʮʝʥʢʠ ʪʦʯʥʦʩʪʠ ʵʪʠʭ ʤʦʜʝʣʝʡ ʨʝʛʨʝʩʩʠʠ, ʠʩʧʦʣʴʟʫʷ ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ 

ʘʙʩʦʣʶʪʥʳʭ ʚʝʣʠʯʠʥ ʦʪʥʦʩʠʪʝʣʴʥʳʭ ʦʪʢʣʦʥʝʥʠʡ, ʧʦʢʘʟʘʥʳ ʚ ʥʠʞʥʝʡ ʩʪʨʦʢʝ 

ʪʘʙʣʠʮʳ ʢʘʢ | Di |,  (i = 1,2, r). ʄʳ ʤʦʞʝʤ ʟʘʤʝʪʠʪʴ ʠʟ ʪʘʙʣʠʮʳ 7, ʯʪʦ ʠʥʦʛʜʘ 

(ʚ ʯʘʩʪʥʦʩʪʠ, ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ) ʧʨʠʤʝʥʝʥʠʝ ʤʝʪʦʜʘ ʤʥʦʞʝʩʪʚʝʥʥʦʡ ʨʝʛʨʝʩʩʠʠ 

ʩ ʧʨʦʩʪʝʡʰʠʤ ʣʠʥʝʡʥʳʤ ʫʨʘʚʥʝʥʠʝʤ ʥʝ ʦʙʷʟʘʪʝʣʴʥʦ ʧʨʠʚʦʜʠʪ ʢ ʙʦʣʴʰʝʡ 
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ʪʦʯʥʦʩʪʠ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʦʜʥʦʤʝʨʥʦʡ ʨʝʛʨʝʩʩʠʝʡ. ɺ ʪʘʢʠʭ ʩʣʫʯʘʷʭ, ʜʣʷ 

ʫʤʝʥʴʰʝʥʠʷ ʦʪʢʣʦʥʝʥʠʡ ʫʨʘʚʥʝʥʠʷ ʨʝʛʨʝʩʩʠʠ ʦʪ ʠʟʚʝʩʪʥʳʭ ʜʘʥʥʳʭ, ʤʦʞʥʦ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʙʦʣʝʝ ʩʣʦʞʥʳʝ ʬʫʥʢʮʠʠ ( )f Xi , ʥʘʧʨʠʤʝʨ, 
2=( ) =  *   ʠʣʠ   ( )   jX X X X Xf m fi ki ʠ ʪ.ʜ. 

ɿʜʝʩʴ ʙʳʣʠ ʨʘʩʩʤʦʪʨʝʥʳ ʠʜʝʠ ʠ ʧʨʠʤʝʨʳ ʥʝʢʦʪʦʨʳʭ ʧʦʧʫʣʷʨʥʳʭ 

çʢʣʘʩʩʠʯʝʩʢʠʭè ʤʝʪʦʜʦʚ ʢʣʘʩʩʠʬʠʢʘʮʠʠ. ʉʫʱʝʩʪʚʫʶʪ ʠ ʙʦʣʝʝ ʩʣʦʞʥʳʝ 

ʪʝʭʥʠʢʠ ʢʣʘʩʩʠʬʠʢʘʮʠʠ, ʪʘʢʠʝ ʢʘʢ ʜʠʩʢʨʠʤʠʥʘʥʪʥʳʡ ʘʥʘʣʠʟ, ʛʝʥʝʪʠʯʝʩʢʠʝ 

ʘʣʛʦʨʠʪʤʳ, ʤʝʪʦʜʳ ʪʝʦʨʠʠ ʠʥʬʦʨʤʘʮʠʠ ʠ ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ, ʨʘʟʣʠʯʥʳʝ 

ʛʠʙʨʠʜʥʳʝ ʤʝʪʦʜʳ, ʢʦʪʦʨʳʝ ʦʙʳʯʥʦ ʠʟʫʯʘʶʪʩʷ ʚ ʩʧʝʮʠʘʣʴʥʳʭ ʠʣʠ 

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʢʫʨʩʘʭ Data Mining. 

 

2.ʂʣʘʩʪʝʨʥʳʡ ʘʥʘʣʠʟ (Cluster Analysis) 

ʂʣʘʩʪʝʨʠʟʘʮʠʷ /ʩʝʛʤʝʥʪʘʮʠʷ ʙʘʟʳ ʜʘʥʥʳʭ (Clustering). 

ʇʨʦʮʝʩʩ ʛʨʫʧʧʠʨʦʚʢʠ ʥʘʙʦʨʘ ʬʠʟʠʯʝʩʢʠʭ ʠʣʠ ʘʙʩʪʨʘʢʪʥʳʭ ʦʙʲʝʢʪʦʚ ʚ 

ʢʣʘʩʩʳ ʧʦʜʦʙʥʳʭ ʦʙʲʝʢʪʦʚ ï ʢʣʘʩʪʝʨʳ ï ʥʘʟʳʚʘʝʪʩʷ ʢʣʘʩʪʝʨʠʟʘʮʠʷ. ʊʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʢʣʘʩʪʝʨ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʦʚʦʢʫʧʥʦʩʪʴ ʜʘʥʥʳʭ, ʢʦʪʦʨʳʝ ʜʦʣʞʥʳ 

ʙʳʪʴ ʙʦʣʝʝ ʧʦʭʦʞʠ ʜʨʫʛ ʥʘ ʜʨʫʛʘ ʚ ʧʨʝʜʝʣʘʭ ʦʜʥʦʛʦ ʢʣʘʩʪʝʨʘ ʠ ʦʪʣʠʯʘʪʴʩʷ ʦʪ 

ʦʙʲʝʢʪʦʚ ʚ ʜʨʫʛʠʭ ʢʣʘʩʪʝʨʘʭ. 

ʆʧʨʝʜʝʣʝʥʠʝ: ʇʫʩʪʴ ʜʘʥʳ ʙʘʟʘ ʜʘʥʥʳʭ 1 2:{ ,  ,  ...,  } D t t tn , ʩʦʩʪʦʷʱʘʷ ʠʟ 

ʢʦʨʪʝʞʝʡ, ʠ ʤʝʨʘ ʧʦʜʦʙʠʷ (ʨʘʩʩʪʦʷʥʠʷ) , )Sim( jit t , ʦʧʨʝʜʝʣʝʥʥʘʷ ʜʣʷ ʢʘʞʜʦʡ 

ʧʘʨʳ ʢʦʨʪʝʞʝʡ. ɿʘʜʘʯʘ ʢʣʘʩʪʝʨʠʟʘʮʠʠ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʦʧʨʝʜʝʣʝʥʠʠ 

ʦʪʦʙʨʘʞʝʥʠʷ f, ʛʜʝ ʢʘʞʜʳʡ ʢʦʨʪʝʞ it  ʧʨʠʩʦʝʜʠʥʷʝʪʩʷ ʢ ʦʜʥʦʤʫ ʠʟ ʢʣʘʩʪʝʨʘ 
, ( 1,..., )Cj j k=  ʧʦ ʫʩʣʦʚʠʶ: ʨʘʩʩʪʦʷʥʠʷ ( , )i jd t t  ʤʝʞʜʫ ʢʦʨʪʝʞʘʤʠ ʦʜʥʦʛʦ 

ʢʣʘʩʪʝʨʘ ʤʝʥʴʰʝ ʨʘʩʩʪʦʷʥʠʷ ʜʦ ʣʶʙʦʛʦ ʢʦʨʪʝʞʘ ʜʨʫʛʦʛʦ ʢʣʘʩʪʝʨʘ 

(ʦʧʨʝʜʝʣʝʥʠʷ ʧʦʜʦʙʠʷ ʠ ʨʘʩʩʪʦʷʥʠʷ ʧʨʦʪʠʚʦʧʦʣʦʞʥʳ), ʛʜʝ ʯʠʩʣʦ ʢʣʘʩʪʝʨʦʚ k 

ʤʦʞʝʪ ʙʳʪʴ ʟʘʨʘʥʝʝ ʦʧʨʝʜʝʣʝʥʦ ʠʣʠ ʞʝ ʦʧʨʝʜʝʣʷʝʪʩʷ ʚ ʧʨʦʮʝʩʩʝ 

ʢʣʘʩʪʝʨʠʟʘʮʠʠ. 

ʂʣʘʩʪʝʨʥʳʡ ʘʥʘʣʠʟ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʚʘʞʥʳʭ ʘʩʧʝʢʪʦʚ ʯʝʣʦʚʝʯʝʩʢʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʴʶ, ʦʥ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ DM, ʧʨʠ ʘʥʘʣʠʟʝ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ, ʚ 

ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ, ʚ ʤʘʨʢʝʪʠʥʛʝ ʠʣʠ ʤʘʰʠʥʥʦʤ ʦʙʫʯʝʥʠʠ. 

ʉʫʱʝʩʪʚʫʶʪ ʨʘʟʣʠʯʥʳʝ ʤʝʪʦʜʳ / ʘʣʛʦʨʠʪʤʳ ʢʣʘʩʪʝʨʠʟʘʮʠʠ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ 

ʙʳʪʴ ʩʠʩʪʝʤʘʪʠʟʠʨʦʚʘʥʳ, ʢʘʢ ʧʦʢʘʟʘʥʦ ʥʘ ʜʠʘʛʨʘʤʤʝ ʨʠʩʫʥʢʘ 6.11. 

 

ʈʠʩʫʥʦʢ 6.11- ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʘʣʛʦʨʠʪʤʦʚ ʠ ʤʝʪʦʜʦʚ ʢʣʘʩʪʝʨʠʟʘʮʠʠ: 
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ɿʘʜʘʯʝʡ ʤʝʪʦʜʦʚ ʷʚʣʷʝʪʩʷ ʨʘʩʧʦʣʦʞʠʪʴ ʚʩʝ ʦʙʲʝʢʪʳ ʙʘʟʳ ʜʘʥʥʳʭ ʚ 

ʨʘʟʣʠʯʥʳʭ ʨʘʟʜʝʣʘʭ, ʛʜʝ ʦʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʨʘʟʜʝʣʦʚ ʤʝʥʴʰʝ, ʯʝʤ ʦʙʱʝʝ 

ʯʠʩʣʦ ʦʙʲʝʢʪʦʚ, ʠ ʢʘʞʜʳʡ ʠʟ ʨʘʟʜʝʣʦʚ ʧʨʝʜʩʪʘʚʣʷʝʪ ʢʣʘʩʪʝʨ. ʈʘʩʩʤʦʪʨʠʤ 

ʠʜʝʠ ʥʝʢʦʪʦʨʳʭ ʤʝʪʦʜʦʚ\ʘʣʛʦʨʠʪʤʦʚ. 

 

ɻʨʫʧʧʠʨʦʚʘʥʠʝ (Partitioning ) 

ʄʝʪʦʜ K- ʩʨʝʜʥʠʭ (K means method) 

ɸʣʛʦʨʠʪʤ ʤʝʪʦʜʘ ʂ-ʩʨʝʜʥʠʭ (K- ʦʟʥʘʯʘʝʪ ʯʠʩʣʦ ʢʣʘʩʪʝʨʦʚ): 

1. ɺʳʙʨʘʪʴ ʩʣʫʯʘʡʥʳʤ ʦʙʨʘʟʦʤ K ʦʙʲʝʢʪʦʚ (ʢʦʨʪʝʞʝʡ, ʩʪʨʦʢ) ʠʟ D. 

ʂʘʞʜʳʡ ʠʟ ʥʠʭ ʚʥʘʯʘʣʝ ʧʨʝʜʩʪʘʚʣʷʝʪ ʮʝʥʪʨ ʥʝʢʦʪʦʨʦʛʦ ʢʣʘʩʪʝʨʘ. 

2. ʂʘʞʜʳʡ ʠʟ ʦʩʪʘʚʰʠʭʩʷ ʦʙʲʝʢʪʦʚ ʧʨʠʩʦʝʜʠʥʠʪʴ ʢ ʢʣʘʩʪʝʨʫ, ʢ ʢʦʪʦʨʦʤʫ 

ʦʥ ʥʘʠʙʦʣʝʝ ʙʣʠʟʦʢ, ʪ.ʝ. ʥʘʭʦʜʠʪʩʷ ʥʘ ʤʠʥʠʤʘʣʴʥʦʤ ʨʘʩʩʪʦʷʥʠʠ ʦʪ ʮʝʥʪʨʘ. 

3. ɺʳʯʠʩʣʠʪʴ ʩʨʝʜʥʝʝ ʢʘʞʜʦʛʦ ʥʦʚʦʛʦ ʢʣʘʩʪʝʨʘ 1=  ( , ..., )Mj j K , ʪ.ʝ. 

ʥʦʚʳʡ ʦʙʲʝʢʪ (ʩʪʨʦʢʫ), ʢʦʪʦʨʳʡ ʙʫʜʝʪ ʥʘ ʚʨʝʤʷ ʮʝʥʪʨʦʤ ʢʣʘʩʪʝʨʘ, ʘ ʪʘʢʞʝ 

ʨʘʩʩʪʦʷʥʠʷ ʤʝʞʜʫ ʦʩʪʘʣʴʥʳʤʠ ʦʙʲʝʢʪʘʤʠ (ʢʦʨʪʝʞʘʤʠ) ʠ 1=  ( , ..., )Mj j K . 

4. ɽʩʣʠ ʬʫʥʢʮʠʷ ʢʨʠʪʝʨʠʷ ʠʟʤʝʥʷʝʪ ʩʚʦʝ ʟʥʘʯʝʥʠʝ, ʪʦ ʚʝʨʥʫʪʴʩʷ ʢ 2, 

ʠʥʘʯʝ ʢʣʘʩʪʝʨʠʟʘʮʠʷ ʟʘʚʝʨʰʝʥʘ.  

ɺ ʢʘʯʝʩʪʚʝ ʢʨʠʪʝʨʠʷ ʟʘʚʝʨʰʝʥʠʷ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ, ʥʘʧʨʠʤʝʨ, ʩʫʤʤʫ 

ʢʚʘʜʨʘʪʦʚ ʦʪʢʣʦʥʝʥʠʡ ʵʣʝʤʝʥʪʦʚ ʢʘʞʜʦʛʦ ʢʣʘʩʪʝʨʘ ʦʪ ʝʛʦ ʮʝʥʪʨʘ: 
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ʇʨʠʤʝʨ: ʊʘʙʣʠʮʘ 6.8 ʠ ʨʠʩʫʥʦʢ ʥʠʞʝ ʦʪʦʙʨʘʞʘʶʪ ʟʥʘʯʝʥʠʷ ʘʪʨʠʙʫʪʦʚ ʠ 

ʧʦʣʦʞʝʥʠʝ ʜʘʥʥʦʛʦ ʥʘʙʦʨʘ ʦʙʲʝʢʪʦʚ (X1,..., X6), ʢʦʪʦʨʳʝ ʜʦʣʞʥʳ ʙʳʪʴ 

ʨʘʩʧʨʝʜʝʣʝʥʳ ʚ ʜʚʘ ʢʣʘʩʪʝʨʘ (ʪ.ʝ. K = 2). 

 

ʊʘʙʣʠʮʘ 6.8 - D: {X1,..., X6}, ʜʘʥʥʳʝ ʢ ʧʨʠʤʝʨʫ ʤʝʪʦʜʘ ʂ ʩʨʝʜʥʠʭ 

 
ʂʣʘʩʪʝʨʠʟʘʮʠʷ ʩ ʧʦʤʦʱʴʶ ʤʝʪʦʜʘ K-ʩʨʝʜʥʠʭ: 

ɺʳʙʠʨʘʝʤ ʩʣʫʯʘʡʥʳʤ ʦʙʨʘʟʦʤ ʜʚʘ ʦʙʲʝʢʪʘ ʠʟ D, ʥʘʧʨʠʤʝʨ, X1, X5 ʚ ʢʘʯʝʩʪʚʝ 

ʧʝʨʚʦʥʘʯʘʣʴʥʳʭ ʩʨʝʜʥʠʭ ʮʝʥʪʨʦʚ ʜʚʫʭ ʢʣʘʩʪʝʨʦʚ ʉ1 ʠ ʉ2. 

1 ʰʘʛ: ɺʳʯʠʩʣʷʝʤ ʪʘʙʣʠʮʫ (ʪʘʙʣʠʮʘ 9) ʨʘʩʩʪʦʷʥʠʡ ʤʝʞʜʫ ʚʩʝʤʠ ʦʙʲʝʢʪʘʤʠ ʠ 

ʮʝʥʪʨʘʤʠ (ʥʘʧʨʠʤʝʨ, ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʄʘʥʭʵʪʪʝʥ- ʨʘʩʩʪʦʷʥʠʷ). 

 

ʊʘʙʣʠʮʘ 6.9 - ʄʘʥʭʵʪʪʝʥ-ʨʘʩʩʪʦʷʥʠʷ  ʢ ʧʨʠʤʝʨʫ ʤʝʪʦʜʘ ʂ-ʩʨʝʜʥʠʭ 

ʆʙʲʝʢʪ 

\ɸʪʨʠʙʫʪ A B 

X1 1 2 

X2 2 4 

X3 5 6 

X4 9 4 

X5 10 6 

X6 4 4 
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2 ʰʘʛ: ʇʨʠʩʦʝʜʠʥʷʝʤ ʦʩʪʘʚʰʠʝʩʷ ʦʙʲʝʢʪʳ ʍ2, ʍ3, ʍ4, ʍ6 ʢ ʦʜʥʦʤʫ ʠʟ 

ʢʣʘʩʪʝʨʦʚ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʠʥʠʤʘʣʴʥʦʛʦ ʨʘʩʩʪʦʷʥʠʷ. ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩʦ 

ʟʥʘʯʝʥʠʷʤʠ ʚ ʪʘʙʣʠʮʝ ʨʘʩʩʪʦʷʥʠʡ X2 ʠ X6 ʧʨʠʥʘʜʣʝʞʘʪ ʢ ʢʣʘʩʪʝʨʫ ʩ ʮʝʥʪʨʦʤ 

X1, ʘ X3 ʠ X4 ʧʦʧʘʜʘʶʪ ʚ ʢʣʘʩʪʝʨ ʩ ʮʝʥʪʨʦʤ X5. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʳ ʧʦʣʫʯʘʝʤ 

ʜʚʘ ʢʣʘʩʪʝʨʘ: C1 {X1, X2, X6}, C2 {X3, X4, X5}.  

3 ʰʘʛ: ɺʳʯʠʩʣʷʝʤ ʩʨʝʜʥʝʝ ʢʘʞʜʦʛʦ ʢʣʘʩʪʝʨʘ (ʤʳ ʦʢʨʫʛʣʷʝʤ ʨʝʟʫʣʴʪʘʪʳ 

ʜʦ ʮʝʣʦʯʠʩʣʝʥʥʳʭ ʟʥʘʯʝʥʠʡ): 

ɼʣʷ C1: M1 = M1 ((1 + 2 + 4) / 3, (2 + 4 + 4) / 3) å M1 (2, 3) - ʵʪʦ ʧʝʨʚʳʡ 

ʮʝʥʪʨ ʥʦʚʳʭ ʢʣʘʩʪʝʨʦʚ. 

ɼʣʷ C2: M2 = M2 ((5 + 9 + 10) / 3, (6 + 4 + 6) / 3) å M2 (8, 5) - ʵʪʦ ʚʪʦʨʦʡ 

ʮʝʥʪʨ ʥʦʚʳʭ ʢʣʘʩʪʝʨʦʚ (ʩʤʦʪʨʠʪʝ ʨʘʩʧʦʣʦʞʝʥʠʝ M1 ʠ M2 ʥʘ ʨʠʩʫʥʢʝ). 

 - ʇʦʚʪʦʨʷʝʤ ʰʘʛ 1, ʚʳʯʠʩʣʷʝʤ ʨʘʩʩʪʦʷʥʠʷ ʤʝʞʜʫ M1, M2 ʠ ʚʩʝʤʠ 

ʜʨʫʛʠʤʠ Xi. 

- ʇʦʚʪʦʨʷʝʤ ʰʘʛ 2, ʠʩʧʦʣʴʟʫʷ M1, M2 ʚʤʝʩʪʦ X1, X5 (ʪ.ʝ. ʧʨʠʩʦʝʜʠʥʷʝʤ 

ʚʩʝ ʦʙʲʝʢʪʳ X1, X2,..., X6 ʢ ʦʜʥʦʤʫ ʠʟ ʢʣʘʩʪʝʨʦʚ ʩ ʮʝʥʪʨʘʤʠ M1 ʠ M2, 

ʠʩʧʦʣʴʟʫʷ ʤʠʥʠʤʘʣʴʥʦʝ ʨʘʩʩʪʦʷʥʠʝ). 

ʇʦʩʣʝ ʵʪʦʛʦ ʰʘʛʘ ʤʳ ʧʦʣʫʯʠʤ ʪʝ ʞʝ ʢʣʘʩʪʝʨʳ C1 {X1, X2, X6}ʠ C2 { X3, 

X4, X5}, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʧʨʦʮʝʩʩ ʢʣʘʩʪʝʨʠʟʘʮʠʠ ʟʘʚʝʨʰʝʥ ʩ ʉ1 {X1, X2, X6}, 

C2 {X3, X4, X5}. 

 

ɸʣʛʦʨʠʪʤ PAM (Partition  Around Medoids, ʛʨʫʧʧʠʨʦʚʢʘ ʚʦʢʨʫʛ 

ʤʝʜʦʠʜʦʚ) 

ʀʜʝʷ ʤʝʪʦʜʘ ʚʦ ʤʥʦʛʦʤ ʘʥʘʣʦʛʠʯʥʘ ʤʝʪʦʜʫ K-ʩʨʝʜʥʠʭ, ʥʦ ʚʤʝʩʪʦ ʨʘʩʯʝʪʘ 

ʩʨʝʜʥʠʭ ʚ ʢʘʯʝʩʪʚʝ ʥʦʚʳʭ ʮʝʥʪʨʦʚ ʠʩʧʦʣʴʟʫʶʪʩʷ ʩʫʱʝʩʪʚʫʶʱʠʝ ʢʦʨʪʝʞʠ 

(ʤʝʜʦʠʜʳ). 

ɸʣʛʦʨʠʪʤ: 

1. ɺʳʙʝʨʠʪʝ ʧʨʦʠʟʚʦʣʴʥʦ K ʤʝʜʦʠʜʦʚ ʠʟ D (ʥʘʧʨʠʤʝʨ, X1, ʍ5 ʠʟ 

ʚʳʰʝʦʧʠʩʘʥʥʦʛʦ ʧʨʠʤʝʨʘ ʜʣʷ ʤʝʪʦʜʘ K-ʩʨʝʜʥʠʭ). ɺʳʯʠʩʣʠʪʝ ʤʘʪʨʠʮʫ 

ʨʘʩʩʪʦʷʥʠʡ (ʤʝʞʜʫ ʚʩʝʤʠ ʦʙʲʝʢʪʘʤʠ ʚ D). 

2. ʇʦʩʪʨʦʠʪʝ ʢʣʘʩʪʝʨʳ, ʛʨʫʧʧʠʨʫʷ ʦʩʪʘʚʰʠʝʩʷ ʦʙʲʝʢʪʳ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʠʥʠʤʘʣʴʥʦʛʦ ʨʘʩʩʪʦʷʥʠʷ ʜʦ ʮʝʥʪʨʦʚ 

3. ɺʳʙʝʨʠʪʝ ʦʜʠʥ ʥʦʚʳʡ ʤʝʜʦʠʜ ʚʤʝʩʪʦ ʧʨʝʜʳʜʫʱʝʛʦ (ʩʤʦʪʨʠʪʝ ʪʘʙʣʠʮʫ 

ʥʠʞʝ). 

  X1 X2 X3 X4 X5 X6 

X1 0           

X2 3 0         

X3 8 5 0       

X4 10 7 6 0     

X5 13 10 5 3 0   

X6 5 2 3 5 8 0 



207 

 

4. ɺʳʯʠʩʣʠʪʝ ʧʨʠʨʘʱʝʥʠʝ ʬʫʥʢʮʠʠ ʩʫʤʤ ʨʘʩʩʪʦʷʥʠʡ (F) ʧʦʩʣʝ ʵʪʦʡ 

ʟʘʤʝʥʳ ʤʝʜʦʠʜʘ (ʟʘʧʦʤʥʠʪʝ ʟʥʘʯʝʥʠʝ F ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʥʘʙʦʨ ʤʝʜʦʠʜʦʚ 

ʠ ʢʣʘʩʪʝʨʦʚ). 

5. ʇʦʚʪʦʨʠʪʝ ʧʨʦʮʝʜʫʨʫ ʠʟ ʧʫʥʢʪʘ (3) ʜʣʷ ʢʘʞʜʦʛʦ ʦʙʲʝʢʪʘ. 

 6. ɺʳʙʝʨʠʪʝ ʥʘʙʦʨ ʢʣʘʩʪʝʨʦʚ ʩ ʥʘʠʙʦʣʝʝ ʦʪʨʠʮʘʪʝʣʴʥʳʤ (ʝʩʣʠ ʪʘʢʦʚʳʝ 

ʠʤʝʶʪʩʷ!) ʧʨʠʨʘʱʝʥʠʝʤ F ï ʵʪʦ ʠ ʝʩʪʴ ʦʧʪʠʤʘʣʴʥʦʝ ʨʝʰʝʥʠʝ. 

ʇʨʠʤʝʨ: ɼʣʷ ʧʨʝʜʳʜʫʱʠʭ ʜʘʥʥʳʭ (ʤʝʪʦʜ K-ʩʨʝʜʥʠʭ) ʚʦʟʤʦʞʥʦ 6 

ʩʮʝʥʘʨʠʝʚ ʚʳʙʦʨʘ ʜʚʫʭ ʤʝʜʦʠʜʦʚ:  

 

 

 

 

ʈʝʰʝʥʠʝʤ ʷʚʣʷʝʪʩʷ ʩʮʝʥʘʨʠʡ ʩ ʥʘʠʙʦʣʝʝ ʦʪʨʠʮʘʪʝʣʴʥʳʤ ʧʨʠʨʘʱʝʥʠʝʤ ʦʪ 

ʧʝʨʚʦʥʘʯʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ ʠʣʠ (ʯʪʦ ʪʦ ʞʝ ʩʘʤʦʝ) ʩ ʤʠʥʠʤʘʣʴʥʳʤ ʟʥʘʯʝʥʠʝʤ 

ʬʫʥʢʮʠʠ ʩʪʦʠʤʦʩʪʠ F, ʥʘʧʨʠʤʝʨ, ʦʧʨʝʜʝʣʝʥʥʦʡ ʚʳʰʝ: 
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ɸʣʛʦʨʠʪʤʳ CLARA  (ʢʣʘʩʪʝʨʠʟʘʮʠʷ ʙʦʣʴʰʠʭ ʙʘʟ ʜʘʥʥʳʭ) ʠ 

CLARANS (CLARA  + ʩʣʫʯʘʡʥʳʡ ʧʦʠʩʢ) 

ɸʣʛʦʨʠʪʤʳ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʚʘʨʠʘʥʪʳ ʈɸʄ ʜʣʷ ʙʦʣʴʰʠʭ ʙʘʟ 

ʜʘʥʥʳʭ. ʆʩʥʦʚʥʘʷ ʠʜʝʷ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦʙʳ ʧʨʠʤʝʥʠʪʴ PAM ʢ 

ʥʝʙʦʣʴʰʦʡ ʚʳʙʦʨʢʝ ʠʟ ʙʘʟʳ ʜʘʥʥʳʭ, ʘ ʟʘʪʝʤ ʠʩʧʦʣʴʟʦʚʘʪʴ ʮʝʥʪʨʳ (ʤʝʜʦʠʜʳ) 

ʥʘʡʜʝʥʥʳʭ ʢʣʘʩʪʝʨʦʚ ʜʣʷ ʧʦʣʥʦʡ ʢʣʘʩʪʝʨʠʟʘʮʠʠ ʦʩʪʘʚʰʠʭʩʷ ʚ ʙʘʟʝ ʦʙʲʝʢʪʦʚ, 

ʧʨʠʩʦʝʜʠʥʷʷ ʢʘʞʜʳʡ ʦʙʲʝʢʪ (ʢʦʨʪʝʞ) ʠʟ ʙʘʟʳ ʜʘʥʥʳʭ ʢ ʙʣʠʞʘʡʰʝʤʫ 

ʢʣʘʩʪʝʨʫ ʩ ʫʞʝ ʠʟʚʝʩʪʥʳʤ ʤʝʜʦʠʜʦʤ. 

 

ʀʝʨʘʨʭʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʢʣʘʩʪʝʨʠʟʘʮʠʠ (Hierarchical  clustering)  

I)  ʂʣʘʩʪʝʨʠʟʘʮʠʷ ʨʘʟʜʝʣʝʥʠʝʤ (Divisive Hierarchical 

clustering). 

ʀʜʝʷ ʤʝʪʦʜʘ: 

ʇʫʩʪʴ ʟʘʜʘʥʳ ʙʘʟʘ ʜʘʥʥʳʭ 1 2:{ ,  ,  ...,  } D t t tn ʠ ʢʦʣʠʯʝʩʪʚʦ ʢʣʘʩʪʝʨʦʚ - ʂ. 

1. ʈʘʩʩʯʠʪʘʡʪʝ ʤʘʪʨʠʮʫ ʨʘʩʩʪʦʷʥʠʡ 11 12 1 2=:{ ,  ,  ...,  } ;    ,  ( , , ..., )d d d dij i j n . 

2. ɺʳʙʝʨʠʪʝ ʜʚʘ ʦʙʲʝʢʪʘ ,  k itt  ʩ ʤʘʢʩʠʤʘʣʴʥʳʤ ʨʘʩʩʪʦʷʥʠʝʤ kid  ʚ 

ʢʘʯʝʩʪʚʝ ʮʝʥʪʨʦʚ (ʠʣʠ ʤʝʜʦʠʜʦʚ) ʜʚʫʭ ʢʣʘʩʪʝʨʦʚ. 

3. ʇʨʠʩʦʝʜʠʥʠʪʝ ʢʘʞʜʳʡ ʠʟ ʦʩʪʘʚʰʠʭʩʷ ʦʙʲʝʢʪʦʚ ¸ ¸, ( , )j j i j kt ʚ ʢʘʢʦʡ-

ʪʦ ʢʣʘʩʪʝʨ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʤʠʥʠʤʘʣʴʥʦʡ ʤʝʪʨʠʢʦʡ ʨʘʩʩʪʦʷʥʠʷ. 

4. ɺʳʙʝʨʠʪʝ ʢʣʘʩʪʝʨ Cmx ʩ ʥʘʠʙʦʣʴʰʠʤ ʨʘʩʩʪʦʷʥʠʝʤ ʤʝʞʜʫ ʝʛʦ 

ʦʙʲʝʢʪʘʤʠ. 

5. ʇʦʚʪʦʨʡ̫ʪʝ ʦʧʝʨʘʮʠʠ ʩ Cmx, ʥʘʯʠʥʘʷ ʩ ʧʫʥʢʪʘ 2, ʧʦʢʘ ʢʦʣʠʯʝʩʪʚʦ 

ʢʣʘʩʪʝʨʦʚ ʤʝʥʴʰʝ K. 

ɺʤʝʩʪʦ 

ʤʝʜʦʠʜʘ  

X1 X1 X1 X5 X5 X5 

ʅʦʚʳʡ ʤʝʜʦʠʜ X2 X3 X4 X2 X3 X4 
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ʇʨʠʤʝʨ (ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʜʘʥʥʳʭ ʠʟ ʤʝʪʦʜʘ K-ʩʨʝʜʥʠʭ). 

 ʐʘʛ 1. ɺʳʯʠʩʣʷʝʤ ʪʫ ʞʝ ʪʘʙʣʠʮʫ ʄʘʥʭʵʪʪʝʥʘ ʨʘʩʩʪʦʷʥʠʡ (ʪʘʙʣʠʮʘ 9). 

 ʐʘʛ 2. ʆʙʲʝʢʪʘʤʠ (ʢʦʨʪʝʞʘʤʠ) ʩ ʤʘʢʩʠʤʘʣʴʥʳʤʠ ʨʘʩʩʪʦʷʥʠʝʤ 13 

ʷʚʣʷʶʪʩʷ X1 ʠ X5, ʧʦʵʪʦʤʫ ʚʳʙʠʨʘʝʤ ʠʭ ʚ ʢʘʯʝʩʪʚʝ ʤʝʜʦʠʜʦʚ (ʮʝʥʪʨʦʚ) ʜʚʫʭ 

ʢʣʘʩʪʝʨʦʚ ʉ1 ʠ ʉ2. 

 ʐʘʛ 3. ʇʨʠʩʦʝʜʠʥʷʝʤ ʦʩʪʘʚʰʠʝʩʷ ʢʦʨʪʝʞʠ (ʪ.ʝ. ʍ2, ʍ3, ʍ4, ʍ6) ʢ 

ʙʣʠʞʘʡʰʠʤ ʤʝʜʦʠʜʘʤ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʦʣʫʯʘʝʤ ʜʚʘ ʢʣʘʩʪʝʨʘ: C1 {X1, X2, X6}, 

ʉ2 {ʍ3, ʍ4, ʍ5}. ʕʪʦ ʨʝʰʝʥʠʝ. 

ɽʩʣʠ ʪʨʝʙʫʝʪʩʷ ʜʝʣʝʥʠʝ, ʥʘʧʨʠʤʝʨ, ʥʘ 3 ʢʣʘʩʪʝʨʘ (K = 3), ʪʦ ʥʫʞʥʦ 

ʧʨʦʜʦʣʞʠʪʴ ʩ ʨʝʰʝʥʠʝ ʩ ʰʘʛʘ 2, ʜʣʷ ʢʣʘʩʪʝʨʘ C2, ʧʦʩʢʦʣʴʢʫ ʦʥ ʠʤʝʝʪ 

ʤʘʢʩʠʤʘʣʴʥʦʝ ʨʘʩʩʪʦʷʥʠʝ 6 ʤʝʞʜʫ ʦʙʲʝʢʪʘʤʠ X3, X4, ʪʦʛʜʘ ʢʘʢ ʚ ʉ1 

ʤʘʢʩʠʤʘʣʴʥʦʝ ʨʘʩʩʪʦʷʥʠʝ ʨʘʚʥʦ 5. ʇʦʚʪʦʨʷʝʤ ʰʘʛ 3 ʜʣʷ ʢʣʘʩʪʝʨʘ C2 ʠ, 

ʥʘʢʦʥʝʮ, ʧʦʣʫʯʘʝʤ ʪʨʠ ʢʣʘʩʪʝʨʘ: 

ʉ1 {ʍ1, ʍ2, ʍ6}, ʉ2 {ʍ3}, ʉ3 {ʍ4, ʍ5}.  

ʊʝʧʝʨʴ ʥʫʞʥʦ ʦʧʨʝʜʝʣʠʪʴ, ʢʘʢ ʠʟʤʝʨʠʪʴ ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʜʚʫʤʷ 

ʢʣʘʩʪʝʨʘʤʠ, ʯʪʦʙʳ ʣʫʯʰʝ ʧʦʥʷʪʴ ʥʝʢʦʪʦʨʳʝ ʜʨʫʛʠʝ ʤʝʪʦʜʳ ʢʣʘʩʪʝʨʠʟʘʮʠʠ. 

 

ʀʟʤʝʨʝʥʠʝ ʨʘʩʩʪʦʷʥʠʷ ʤʝʞʜʫ ʢʣʘʩʪʝʨʘʤʠ, ʠʣʠ ʤʝʞʜʫ ʦʙʲʝʢʪʦʤ ʠ 

ʢʣʘʩʪʝʨʦʤ: Ci ʠ Cj 

ʘ) ʆʜʠʥʦʯʥʦʝ (ʤʠʥʠʤʘʣʴʥʦʝ) ʨʘʩʩʪʦʷʥʠʝ: ,  )min( Ci Cjtd t . 

ʪ.ʝ. ,  )min ( i jn mtd t  ʜʣʷ ʚʩʝʭ n ʠ m, ʛʜʝ int  ʧʨʠʥʘʜʣʝʞʠʪ Ci, jmt

ʧʨʠʥʘʜʣʝʞʠʪ Cj). 

ʙ) ʄʘʢʩʠʤʘʣʴʥʦʝ (ʧʦʣʥʦʝ) ʨʘʩʩʪʦʷʥʠʝ: ,  )max( Ci Cjtd t . 

ʚ) ʎʝʥʪʨʦʠʜʥʦʝ (Centroid) ʩʨʝʜʥʝʝ ʨʘʩʩʪʦʷʥʠʝ: ,  M )( i jd M  ʛʜʝ Mi - ʮʝʥʪʨ 

ʢʣʘʩʪʝʨʘ Ci,  

Mj - ʮʝʥʪʨ Cj (ʥʝʢʦʪʦʨʳʝ ʘʚʪʦʨʳ ʨʝʢʦʤʝʥʜʫʶʪ ʠʩʧʦʣʴʟʦʚʘʪʴ Medoids 

ʚʤʝʩʪʦ ʮʝʥʪʨʦʚ). 

ʛ) ʉʨʝʜʥʝʝ ʨʘʩʩʪʦʷʥʠʝ: ,  )Mean ( i jn mtd t  ʜʣʷ ʚʩʝʭ n ʠ m, ʛʜʝ 
int  

ʧʨʠʥʘʜʣʝʞʠʪ Ci, 
mj

t  ʧʨʠʥʘʜʣʝʞʠʪ Cj:  

1( , ) ni mj
i j

i j

mj jni

avg
t Ct

t t

i
N N

C
C Cd =

ÍÍ

-ä ä

 
ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʩʫʱʝʩʪʚʫʶʪ ʠ ʜʨʫʛʠʝ ʪʠʧʳ ʨʘʩʩʪʦʷʥʠʡ, ʪʘʢʠʝ ʢʘʢ 

ʨʘʩʩʪʦʷʥʠʝ ʄʘʭʘʣʘʥʦʙʠʩʘ, D2-ʧʦʜʦʙʠʝ, ʠ ʪ.ʜ. 

 

II)  ʄʝʪʦʜʳ ʢʣʘʩʪʝʨʠʟʘʮʠʠ, ʠʩʧʦʣʴʟʫʶʱʠʝ ʦʙʲʝʜʠʥʝʥʠʝ 

(Agglomerative clustering). 

 

ɸʣʛʦʨʠʪʤ ɹʣʠʞʘʡʰʠʡ ʩʦʩʝʜ (Nearest Neighbor Algorithm) 
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ɺ ʵʪʦʤ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʤ ʘʣʛʦʨʠʪʤʝ ʵʣʝʤʝʥʪʳ ʙʘʟʳ ʜʘʥʥʳʭ ʦʜʠʥ ʟʘ 

ʜʨʫʛʠʤ ʧʨʠʩʦʝʜʠʥʷʶʪʩʷ ʢ ʙʣʠʞʘʡʰʝʤʫ ʠʟ ʩʫʱʝʩʪʚʫʶʱʠʭ ʢʣʘʩʪʝʨʦʚ. 

ʇʦʨʦʛʦʚʦʝ ʟʥʘʯʝʥʠʝ ʨʘʩʩʪʦʷʥʠʷ ʊ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ, ʙʫʜʝʪ ʣʠ 

ʩʣʝʜʫʶʱʠʡ ʵʣʝʤʝʥʪ ʜʦʙʘʚʣʝʥ ʢ ʦʜʥʦʤʫ ʠʟ ʩʫʱʝʩʪʚʫʶʱʠʭ ʢʣʘʩʪʝʨʦʚ ʠʣʠ 

ʜʦʣʞʝʥ ʙʳʪʴ ʩʦʟʜʘʥ ʥʦʚʳʡ ʢʣʘʩʪʝʨ, ʝʩʣʠ ʥʘ ʨʘʩʩʪʦʷʥʠʠ, ʥʝ ʧʨʝʚʳʰʘʶʱʝʤ ʊ, 

ʥʝʪ ʥʠ ʦʜʥʦʛʦ ʫʞʝ ʠʟʚʝʩʪʥʦʛʦ ʢʣʘʩʪʝʨʘ. 

ʇʨʠʤʝʯʘʥʠʝ: ʨʘʟʣʠʯʥʳʝ ʤʦʜʠʬʠʢʘʮʠʠ ʘʣʛʦʨʠʪʤʘ ʦʩʥʦʚʘʥʳ ʥʘ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ ʤʝʨ ʨʘʩʩʪʦʷʥʠʷ. 

ɸʣʛʦʨʠʪʤ:  

ʇʫʩʪʴ ʟʘʜʘʥʳ ʤʥʦʞʝʩʪʚʦ ʢʦʨʪʝʞʝʡ 1 2:{ ,  ,  ...,   }MD t t t  ʠ ʧʦʨʦʛʦʚʦʝ 

ʨʘʩʩʪʦʷʥʠʝ T, 

1. ʉʦʟʜʘʪʴ ʧʝʨʚʳʡ ʢʣʘʩʪʝʨ C1{t1}, j=1 

i = 2. 

2. ʇʨʦʚʝʨʠʪʴ ʜʣʷ ʚʩʝʭ j: 

 ¢ Íj jif d ( ,  C )  T  then   C  i it t  (Cj - ʙʣʠʞʘʡʰʠʡ ʩʫʱʝʩʪʚʫʶʱʠʡ ʢʣʘʩʪʝʨ) 

 else ʩʦʟʜʘʪʴ ʥʦʚʳʡ ʢʣʘʩʪʝʨ j+1C { }it , j = j+1; 

2. i = i +1. 
 if   >  then END else  go to 2.i M  

END 

 

ɸʣʛʦʨʠʪʤʳ ɼʝʥʜʨʦʛʨʘʤʤʘ (Agglomerative algorithms Dendrogram). 

ɻʨʘʬʳ ʩ ʜʨʝʚʦʚʠʜʥʦʡ ʩʪʨʫʢʪʫʨʦʡ, ʥʘʟʳʚʘʝʤʳʝ ʜʝʥʜʨʦʛʨʘʤʤʘʤʠ, ʦʙʳʯʥʦ 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʧʨʦʮʝʩʩʘ ʠʝʨʘʨʭʠʯʝʩʢʦʡ ʢʣʘʩʪʝʨʠʟʘʮʠʠ. 

ʆʥʠ ʧʦʢʘʟʳʚʘʶʪ ʰʘʛ ʟʘ ʰʘʛʦʤ, ʢʘʢ ʦʙʲʝʢʪʳ ʦʙʲʝʜʠʥʷʶʪʩʷ ʚ ʛʨʫʧʧʳ 

(ʢʣʘʩʪʝʨʳ). 

ɸʣʛʦʨʠʪʤ: 

ʇʫʩʪʴ ʜʘʥʳ ʤʥʦʞʝʩʪʚʦ ʢʦʨʪʝʞʝʡ (ʙʘʟʘ ʜʘʥʥʳʭ) 1 2:{ ,  ,  ...,   }MD t t t  ʠ Nc - 

ʯʠʩʣʦ ʢʣʘʩʪʝʨʦʚ. 

1. ʈʘʩʩʯʠʪʘʡʪʝ ʤʘʪʨʠʮʫ ʨʘʩʩʪʦʷʥʠʡ 11 12 1 2=:{ ,  ,  ...,  } ;    ,  ( , , ..., )d d d dij i j M . 

2. ʂʘʞʜʳʡ ʵʣʝʤʝʥʪ  it  ʦʙʲʷʚʣʷʝʪʩʷ ʢʣʘʩʪʝʨʦʤ Ci (ʩʤʦʪʨʠʪʝ ʨʠʩʫʥʦʢ 

ʥʠʞʝ). 

3. ɼʦ ʪʝʭ ʧʦʨ, ʧʦʢʘ ʢʣʘʩʪʝʨʦʚ ʙʦʣʴʰʝ ʯʝʤ ʦʜʠʥ, ʚʳʙʝʨʠʪʝ ʜʚʘ ʢʣʘʩʪʝʨʘ ʩ 

ʤʠʥʠʤʘʣʴʥʳʤ ʨʘʩʩʪʦʷʥʠʝʤ { ,  C }   d ʉi j  ʠ ʦʙʲʝʜʠʥʠʪʝ ʠʭ ʥʦʚʳʡ ʢʣʘʩʪʝʨ (ʧʫʩʪʴ 

Cj), ʠʩʧʦʣʴʟʫʷ ʛʨʘʬ ʜʨʝʚʦʚʠʜʥʦʡ ʩʪʨʫʢʪʫʨʳ. 

ʕʪʦ ʤʠʥʠʤʘʣʴʥʦʝ ʨʘʩʩʪʦʷʥʠʝ ʠ ʝʩʪʴ ʧʝʨʚʦʝ ʧʦʨʦʛʦʚʦʝ ʟʥʘʯʝʥʠʝ ʊ ʜʣʷ 

ʦʙʲʝʜʠʥʝʥʠʷ ʵʣʝʤʝʥʪʦʚ ʚ ʢʣʘʩʪʝʨ. 

4. ʇʦʚʪʦʨʠʪʝ ʩ ʧʫʥʢʪʘ 3. 

ʇʦʩʣʝ ʪʦʛʦ, ʢʘʢ ʦʩʪʘʣʩʷ ʪʦʣʴʢʦ ʦʜʠʥ ʢʣʘʩʪʝʨ, ʧʦʣʫʯʘʝʤ ʪʘʢ ʥʘʟʳʚʘʝʤʫʶ 

ʜʝʥʜʨʦʛʨʘʤʤʫ (ʨʠʩ 6.12): 
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ʈʠʩʫʥʦʢ 6.12 - ʆʙʨʘʟʝʮ ɼʝʥʣʨʦʛʨʘʤʤʳ. 

 

ʀʩʧʦʣʴʟʫʷ ʜʝʥʜʨʦʛʨʘʤʤʫ ʤʦʞʥʦ ʫʟʥʘʪʴ, ʢʘʢ ʦʙʲʝʜʠʥʠʪʴ ʠʩʭʦʜʥʳʝ 

ʜʘʥʥʳʝ, ʯʪʦʙʳ ʧʦʣʫʯʠʪʴ ʨʘʟʣʠʯʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʢʣʘʩʪʝʨʦʚ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʟʘʜʘʥʥʦʛʦ ʧʦʨʦʛʦʚʦʛʦ ʟʥʘʯʝʥʠʷ ʊ, ʦʧʨʝʜʝʣʷʶʱʝʛʦ ʤʘʢʩʠʤʘʣʴʥʦʝ ʨʘʩʩʪʦʷʥʠʝ 

ʤʝʞʜʫ ʦʙʲʝʢʪʘʤʠ, ʝʱʝ ʥʝ ʦʙʲʝʜʠʥʝʥʥʳʤʠ ʚ ʢʣʘʩʪʝʨʳ. 

 

ʇʨʠʤʝʨ (ʢʣʘʩʪʝʨʠʟʘʮʠʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʜʝʥʜʨʦʛʨʘʤʤʳ) 

ʇʫʩʪʴ ʙʘʟʘ ʜʘʥʥʳʭ (BD) ʟʘʜʘʥʘ ʚ ʪʘʙʣʠʮʝ 10, ʠ ʪʨʝʙʫʝʪʩʷ ʧʦʩʪʨʦʠʪʴ 

ʜʝʥʜʨʦʛʨʘʤʤʫ ʢʣʘʩʪʝʨʦʚ, ʩʫʱʝʩʪʚʫʶʱʠʭ ʚ ʥʝʡ. ɻʨʘʬʠʯʝʩʢʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ 

ʦʙʲʝʢʪʦʚ BD ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩʫʥʢʝ ʨʷʜʦʤ ʩ ʥʝʡ. 

  

ʊʘʙʣʠʮʘ 6.10 - ʇʨʠʤʝʨ ʙʘʟʳ ʜʘʥʥʳʭ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ʜʝʥʜʨʦʛʨʘʤʤʳ 

 

ʈʝʰʝʥʠʝ. 

ʐʘʛ 1. ʇʦʩʪʨʦʠʪʴ ʤʘʪʨʠʮʫ ʨʘʩʩʪʦʷʥʠʡ = , }d { i jd , ʠʩʧʦʣʴʟʫʷ, ʥʘʧʨʠʤʝʨ, 

ʄʘʥʭʵʪʪʝʥ-ʨʘʩʩʪʦʷʥʠʝ: 

ʊʘʙʣʠʮʘ d. ʄʘʥʭʵʪʪʝʥ-ʨʘʩʩʪʦʷʥʠʷ ʤʝʞʜʫ ʦʙʲʝʢʪʘʤʠ (A,..., E) 

 

 A B C D E 

A 0     

B 3 0    

C 8 5 0   

D 13 10 5 0  

E 10 7 6 3 0 

 

ʆʙʲʝʢʪ \ ɸʪʨʠʙʫʪ X1 X2 

A 1 2 

B 2 4 

C 5 6 

D 10 6 

E 9 4 
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ʐʘʛ 2. ʆʙʦʟʥʘʯʘʝʤ ʦʙʲʝʢʪʳ A, B, C, D, E ʢʘʢ ʢʣʘʩʪʝʨʳ C1,..., C5, 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 

ʐʘʛ 3. ʅʘʭʦʜʠʤ ʤʠʥʠʤʘʣʴʥʦʝ ʨʘʩʩʪʦʷʥʠʝ d(Ci, Cj) ʚ ʪʘʙʣʠʮʝ 

ʨʘʩʩʪʦʷʥʠʡ. 

ʆʥʦ ʨʘʚʥʦ 3 ʜʣʷ ʜʚʫʭ ʧʘʨ (A, B) ʠ (D, E). 

ʆʙʲʝʜʠʥʷʷ ʵʣʝʤʝʥʪʳ, ʦʙʨʘʟʫʝʤ ʜʚʘ ʥʦʚʳʭ ʢʣʘʩʪʝʨʘ. 

ʈʝʟʫʣʴʪʘʪ: ʥʦʚʳʡ ʥʘʙʦʨ ʢʣʘʩʪʝʨʦʚ CI {A, B), CII {D, E}, CIII {C} ʩ 

ʧʦʨʦʛʦʤ ʊ = 3; 

ʇʨʠʤʝʯʘʥʠʝ: ʤʳ ʪʘʢʞʝ ʤʦʞʝʤ ʨʘʟʜʝʣʠʪʴ ʵʪʦʪ ʰʘʛ ʥʘ 2 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʭ ʰʘʛʘ ʠ ʩʦʝʜʠʥʷʪʴ ʪʦʣʴʢʦ ʦʜʥʫ ʧʘʨʫ ʢʣʘʩʪʝʨʦʚ ʥʘ ʢʘʞʜʦʤ 

ʰʘʛʝ. 

ʐʘʛ 4. ɺʳʯʠʩʣʷʝʤ ʨʘʩʩʪʦʷʥʠʷ ʤʝʞʜʫ ʚʩʝʤʠ ʥʦʚʳʤʠ ʢʣʘʩʪʝʨʘʤʠ ʩ 

ʧʦʤʦʱʴʶ ʪʘʙʣʠʮʳ d, ʠʩʧʦʣʴʟʫʷ ʬʦʨʤʫʣʫ ñCʨʝʜʥʝʝ ʨʘʩʩʪʦʷʥʠʝò, 

ʦʧʨʝʜʝʣʝʥʥʫʶ ʚʳʰʝ; 

d (ʉ1, ʉ2) = (1/4) * (d (A, D) + d (B, D) + d (ɸ, ɽ) + d (ɺ, ɽ)) = 

(13+10+10+7) / 4 = 10; 

d (ʉ1, ʉ3) = (1/2) * (d (A, C) + D (B, C)) = (8 + 5) / 2 = 6,5. 

d (ʉ2, ʉ3) = (1/2) * (d (D, C) + d (ɽ, ʉ)) = (6 + 5) /2=5.5 - ʤʠʥʠʤʘʣʴʥʦʝ 

ʨʘʩʩʪʦʷʥʠʝ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ ʦʙʲʝʜʠʥʷʝʤ ʉ2 ʠ ʉ3 ʚ ʢʣʘʩʪʝʨ CIV. 

ʈʝʟʫʣʴʪʘʪ: ʥʦʚʳʡ ʥʘʙʦʨ ʠʟ 2=ʭ [ʢʣʘʩʪʝʨʦʚ CI {A, B}, CIV {E, D, C} ʩ 

ʧʦʨʦʛʦʚʳʤ ʟʥʘʯʝʥʠʝʤ ʊ = 5.5. 

ʐʘʛ 5. ɺʳʯʠʩʣʷʝʤ ʨʘʩʩʪʦʷʥʠʝ d (CI, CIV) = (1/6) * (d (A, E) + d (A, D) + 

d (C, C) + d (B, E)  + d (B, D) + d (B, C)) = 8,3. 

 ʈʝʟʫʣʴʪʘʪ: 1 ʢʣʘʩʪʝʨ CV (ɸ, ɺ, ʉ, D, ɽ) ʩ ʧʦʨʦʛʦʚʳʤ ʟʥʘʯʝʥʠʝʤ ʊ = 8,3. 

ʉʊʆʇ. 

ɻʨʘʬʠʢ ʵʪʦʡ ʜʝʥʜʨʦʛʨʘʤʤʳ ʧʦʢʘʟʘʥ ʥʘ ʨʠʩʫʥʢʝ 6.13. 

 

ʈʠʩʫʥʦʢ 6.13 - ɼʝʥʜʨʦʛʨʘʤʤʘ  

ʢʣʘʩʪʝʨʠʟʘʮʠʠ ʜʘʥʥʳʭ ʠʟ ʪʘʙʣʠʮʳ 6.10. 

 

ɼʝʥʜʨʦʛʨʤʤʳ ʷʚʣʷʶʪʩʷ ʦʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʫʜʦʙʥʳʭ ʠ ʧʦʥʷʪʥʳʭ 

ʤʝʪʦʜʦʚ ʚʠʟʫʘʣʠʟʘʮʠʠ ʠ ʛʨʫʧʧʠʨʦʚʢʠ ʤʥʦʛʦʤʝʨʥʳʭ ʜʘʥʥʳʭ, ʧʦʵʪʦʤʫ ʰʠʨʦʢʦ 

ʧʨʠʤʝʥʷʶʪʩʷ ʚ ʙʠʦʣʦʛʠʯʝʩʢʠʭ, ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ, ʘʩʪʨʦʥʦʤʠʯʝʩʢʠʭ 

ʠʩʩʣʝʜʦʚʘʥʠʷʭ.  
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ʂʣʘʩʪʝʨʠʟʘʮʠʠ, ʠʩʧʦʣʴʟʫʶʱʠʝ ʧʣʦʪʥʦʩʪʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʜʘʥʥʳʭ 

ʕʪʠ ʤʝʪʦʜʳ ʨʘʙʦʪʘʶʪ ʩ ʢʣʘʩʪʝʨʘʤʠ ʧʨʦʠʟʚʦʣʴʥʦʡ ʬʦʨʤʳ. ɺ ʥʠʭ 

ʢʣʘʩʪʝʨʳ ʬʦʨʤʠʨʫʶʪʩʷ ʥʘ ʦʩʥʦʚʝ ʚʳʜʝʣʝʥʠʷ ʦʙʣʘʩʪʝʡ ʩ ʧʦʚʳʰʝʥʥʦʡ 

ʧʣʦʪʥʦʩʪʴʶ (ʢʦʣʠʯʝʩʪʚʦʤ ʥʘ ʝʜʠʥʠʮʫ ʧʣʦʱʘʜʠ) ʦʙʲʝʢʪʦʚ. ʄʝʪʦʜ ʯʘʩʪʦ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʛʝʦʛʨʘʬʠʯʝʩʢʦʤ ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʠ, ʧʦʯʚʦʚʝʜʝʥʠʠ, ʧʨʠ 

ʦʮʝʥʢʝ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʟʝʤʝʣʴ ʠ ʪ.ʧ.  

ʀʜʝʷ ʤʝʪʦʜʦʚ: 

ʌʫʥʢʮʠʷ ʧʣʦʪʥʦʩʪʠ ʜʣʷ ʦʙʲʝʢʪʘ X ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʘʢ ʩʫʤʤʘ ʬʫʥʢʮʠʡ 

ʚʣʠʷʥʠʷ ʚʩʝʭ ʪʦʯʝʢ ʜʘʥʥʳʭ. ʇʫʩʪʴ ʜʘʥ ʦʙʲʝʢʪ ʩ n ʜʘʥʥʳʤʠ 1 2:{ ,  ,  ...,   }nD X X X , 

ʪʦʛʜʘ ʬʫʥʢʮʠʷ ʧʣʦʪʥʦʩʪʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʘʢ 

1=

=ä( ) ( , )k

n

k i
i

FD x f x x , ʛʜʝ - ( , )k if x x  - ʬʫʥʢʮʠʷ ʚʣʠʷʥʠʷ 

ʣʶʙʦʛʦ ʪʠʧʘ. ʅʘʧʨʠʤʝʨ, ʬʫʥʢʮʠʠ ʚʣʠʷʥʠʷ ʚ ʬʦʨʤʝ 

ʧʨʷʤʦʫʛʦʣʴʥʦʡ ʚʦʣʥʳ: 

0

1

ë ûî î
ì ü
î îí ý

>

¢
=

, )

, )

(
( , )

(

k i

k i

k i

xd x

x

if
f x x

if d x

s

s
  

  

ɻʘʫʩʩʦʚʘ ʬʫʥʢʮʠʷ ʚʣʠʷʥʠʷ:  
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ʇʦʪʝʥʮʠʘʣʴʥʘʷ ʬʫʥʢʮʠʷ ʚʣʠʷʥʠʷ:    
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=
+       

  

ɻʜʝ ů, Ŭ, ʨ - ʵʪʦ ʧʘʨʘʤʝʪʨʳ, ʢʦʪʦʨʳʝ ʦʧʨʝʜʝʣʷʶʪ ʧʦʨʦʛ ʚʣʠʷʥʠʷ. 

 

ʇʨʠʚʝʜʝʤ ʦʜʠʥ ʠʟ ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʝʤʳʭ ʘʣʛʦʨʠʪʤʦʚ DENCLUE  

(DENsity based CLUstEring): 

- ɺʳʙʨʘʪʴ ʧʦʨʦʛʦʚʦʝ ʟʥʘʯʝʥʠʝ. 

- ɺʳʯʠʩʣʠʪʴ FD (Xʢ) ʜʣʷ ʚʩʝʭ Xʢ ʠʟ D. 

- ʃʦʢʘʣʴʥʳʝ ʤʘʢʩʠʤʫʤʳ FD (ʘʪʪʨʘʢʪʦʨʦʚ ʧʣʦʪʥʦʩʪʠ) ʷʚʣʷʶʪʩʷ ʮʝʥʪʨʘʤʠ 

ʢʣʘʩʪʝʨʦʚ, ʢ ʢʦʪʦʨʳʤ ʥʫʞʥʦ ʧʨʠʩʦʝʜʠʥʠʪʴ ʚʩʝ ʦʩʪʘʚʰʠʝʩʷ ʦʙʲʝʢʪʳ, 

ʠʩʧʦʣʴʟʫʷ ʢʘʢʦʡ-ʣʠʙʦ ʤʝʪʦʜ ʥʘʠʤʝʥʴʰʝʛʦ ʨʘʩʩʪʦʷʥʠʷ. 

ʄʦʞʝʤ ʪʘʢʞʝ ʦʪʤʝʪʠʪʴ DBSCAN (Density-Based Spatial Clustering of 

Applications with Noise) ʘʣʛʦʨʠʪʤ ʢʣʘʩʪʝʨʠʟʘʮʠʠ ʥʘ ʦʩʥʦʚʝ ʧʣʦʪʥʦʩʪʠ. 

ɸʣʛʦʨʠʪʤ ʦʙʥʘʨʫʞʠʚʘʝʪ ʢʣʘʩʪʝʨʳ ʧʨʦʠʟʚʦʣʴʥʦʡ ʬʦʨʤʳ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ 

ʙʘʟʘʭ ʜʘʥʥʳʭ ʩ ʥʘʣʠʯʠʝʤ ʦʰʠʙʦʢ ʠʟʤʝʨʝʥʠʡ (ʩ ʰʫʤʦʤ). ʆʥ ʦʧʨʝʜʝʣʷʝʪ 

ʢʣʘʩʪʝʨʳ ʢʘʢ ʤʥʦʞʝʩʪʚʘ ʩ ʤʘʢʩʠʤʘʣʴʥʦʡ ʧʣʦʪʥʦʩʪʴʶ ʧʨʠʥʘʜʣʝʞʘʱʠʭ ʠʤ 

ʪʦʯʝʢ. ʄʝʪʦʜ ʠʤʝʝʪ ʤʥʦʞʝʩʪʚʦ ʤʦʜʠʬʠʢʘʮʠʡ. 
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ɺ ʢʦʥʮʝ ʵʪʦʛʦ ʨʘʟʜʝʣʘ ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ ʧʦʩʣʝʜʥʠʝ ʜʝʩʷʪʠʣʝʪʠʷ 

ʙʳʣʦ ʨʘʟʨʘʙʦʪʘʥʦ ʤʥʦʛʦ ʨʘʟʣʠʯʥʳʭ ʤʝʪʦʜʦʚ ʠ ʢʦʤʧʴʶʪʝʨʥʳʭ ʘʣʛʦʨʠʪʤʦʚ 

ʜʣʷ ʨʝʰʝʥʠʷ ʢʦʥʢʨʝʪʥʳʭ ʟʘʜʘʯ ʢʣʘʩʪʝʨʠʟʘʮʠʠ, ʠ ʥʝʪ ʚʦʟʤʦʞʥʦʩʪʠ ʨʘʩʩʢʘʟʘʪʴ 

ʦʙʦ ʚʩʝʭ. 

 

1. ʇʨʘʚʠʣʘ ɸʩʩʦʮʠʘʮʠʡ (Association Rules)  

ʇʨʘʚʠʣʘ ɸʩʩʦʮʠʘʮʠʡ ï ʵʪʦ ʧʨʦʮʝʩʩ ʧʦʠʩʢʘ ʚʟʘʠʤʦʩʚʷʟʝʡ ʤʝʞʜʫ 

ʵʣʝʤʝʥʪʘʤʠ ʜʘʥʥʳʭ ʚ ʟʘʜʘʥʥʦʤ ʥʘʙʦʨʝ ʜʘʥʥʳʭ, ʜʣʷ ʪʦʛʦ ʯʪʦʙʳ ʧʦʣʫʯʠʪʴ 

ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʥʠʤʘʥʠʷ ʠ ʫʧʨʘʚʣʝʥʠʷ ʜʘʥʥʳʤʠ. ɺ ʦʩʥʦʚʥʦʤ ʧʨʘʚʠʣʘ 

ʘʩʩʦʮʠʘʮʠʡ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʙʦʣʴʰʠʭ ʙʘʟ ʜʘʥʥʳʭ, ʩʦʜʝʨʞʘʱʠʭ ʦʯʝʥʴ 

ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʵʣʝʤʝʥʪʦʚ. ʄʝʪʦʜ ʧʦʟʚʦʣʷʝʪ ʦʙʥʘʨʫʞʠʪʴ ʧʦʩʪʦʷʥʥʦ 

ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʝ ʛʨʫʧʧʳ ʜʘʥʥʳʭ (ʰʘʙʣʦʥʳ), ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʩʫʱʝʩʪʚʦʚʘʪʴ ʚ 

ʙʦʣʴʰʦʤ ʠ ʥʝʦʨʛʘʥʠʟʦʚʘʥʥʦʤ ʙʘʥʢʝ ʜʘʥʥʳʭ. ʕʪʠ ʠʜʝʠ ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʶʪʩʷ 

ʚ ʤʝʜʠʮʠʥʝ (ʚʟʘʠʤʦʩʚʷʟʴ ʟʘʙʦʣʝʚʘʥʠʡ), ʚ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ, 

ʧʨʠ ʨʘʩʩʣʝʜʦʚʘʥʠʠ ʧʨʝʩʪʫʧʣʝʥʠʡ, ʧʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʨʳʥʦʯʥʳʭ ʢʦʨʟʠʥ 

(ʥʘʙʦʨʦʚ ʪʦʚʘʨʦʚ, ʢʦʪʦʨʳʝ ʯʘʩʪʦ ʧʦʢʫʧʘʶʪʩʷ ʦʜʥʦʚʨʝʤʝʥʥʦ, ʥʘʧʨʠʤʝʨ, 

ʜʝʪʩʢʦʝ ʧʠʪʘʥʠʝ ʠ ʠʛʨʫʰʢʠ) ʠ ʪ.ʜ. 

ʇʨʠʚʝʜʝʤ ʥʝʢʦʪʦʨʳʝ ʯʘʩʪʦ ʚʩʪʨʝʯʘʶʱʠʝʩʷ ʪʝʨʤʠʥʳ ʠ ʦʧʨʝʜʝʣʝʥʠʷ ʦ 

ʧʨʘʚʠʣʘʭ ʘʩʩʦʮʠʘʮʠʠ. 

ʆʧʨʝʜʝʣʝʥʠʝ: ʇʫʩʪʴ ʟʘʜʘʥʳ ʤʥʦʞʝʩʪʚʦ ʵʣʝʤʝʥʪʦʚ (ʧʨʝʜʤʝʪʦʚ) 

1 2 3 : { ,  ,  ,  ..., } S I I I In , ʙʘʟʘ ʜʘʥʥʳʭ ʪʨʘʥʟʘʢʮʠʡ (ʦʧʝʨʘʮʠʠ ʩʜʝʣʦʢ, ʧʦʢʫʧʦʢ, 

ʧʨʦʜʘʞ ʠ ʪ.ʧ.) 1 2:{ ,  ,  ...,   }nD tt t , ʛʜʝ ʢʘʞʜʳʡ ʢʦʨʪʝʞ ʩʦʜʝʨʞʠʪ ʩʚʝʜʝʥʠʷ ʦ 

ʧʨʝʜʤʝʪʘʭ ʪʨʘʥʟʘʢʮʠʡ - 1 2=   { ,  ,  ... , } mi Ii Ii Iit  ʠ Í     ʚʩʝIik S , ʪʦʛʜʘ ʧʨʘʚʠʣʦ 

ʘʩʩʦʮʠʘʮʠʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʘʢ ʠʤʧʣʠʢʘʮʠʷ Ý X Y ;  , ʛʜʝ Í (X,Y S) , ʪ.ʝ. 

ʧʨʠʥʘʜʣʝʞʘʪ ʤʥʦʞʝʩʪʚʫ ʵʣʝʤʝʥʪʦʚ (ñʥʘʙʦʨʦʚ ʵʣʝʤʝʥʪʦʚò), ʠ Å X Y=   (ʪ.ʝ. 

ʠʩʢʣʶʯʘʶʪʩʷ ʪʨʠʚʠʘʣʴʥʳʝ ʠʤʧʣʠʢʘʮʠʠ XĄX). 

ʇʨʠʤʝʨ ʧʨʠʤʝʥʝʥʠʷ. ʇʨʘʚʠʣʘ ʘʩʩʦʮʠʘʮʠʡ (ʇɸ) ʠ ñʏʘʩʪʦ ʧʦʢʫʧʘʝʤʳʝ 

ʥʘʙʦʨʳ ʪʦʚʘʨʦʚò (ʨʳʥʦʯʥʘʷ ʢʦʨʟʠʥʘ) ï ʟʘʜʘʯʘ ʤʘʨʢʝʪʠʥʛʘ, ʧʨʝʜʧʦʣʘʛʘʶʱʘʷ, 

ʯʪʦ ʠʤʝʝʪʩʷ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʥʝʢʦʪʦʨʳʭ ʵʣʝʤʝʥʪʦʚ (ʪʦʚʘʨʦʚ), ʥʘʧʨʠʤʝʨ, 

"ʭʣʝʙ", "ʤʦʣʦʢʦ", ñʜʞʝʤò ʠ ʪ.ʧ. ʇʦʢʫʧʘʪʝʣʠ ʟʘʧʦʣʥʷʶʪ ʩʚʦʠ ʨʳʥʦʯʥʳʝ 

ʢʦʨʟʠʥʳ ʥʝʢʦʪʦʨʳʤʠ ʧʦʜʤʥʦʞʝʩʪʚʘʤʠ ʵʣʝʤʝʥʪʦʚ ʠ ʤʦʞʥʦ ʫʟʥʘʪʴ, ʢʘʢʠʝ 

ʥʘʙʦʨʳ ʧʨʝʜʤʝʪʦʚ ʧʦʢʫʧʘʶʪ, ʜʘʞʝ ʝʩʣʠ ʥʝʪ ʥʠʢʘʢʠʭ ʩʚʝʜʝʥʠʡ ʦ ʩʘʤʠʭ 

ʧʦʢʫʧʘʪʝʣʷʭ. ʄʘʨʢʝʪʦʣʦʛʠ ʠʩʧʦʣʴʟʫʶʪ ʵʪʫ ʠʥʬʦʨʤʘʮʠʶ, ʯʪʦʙʳ ʦʧʨʝʜʝʣʠʪʴ 

ʯʘʩʪʦ ʚʩʪʨʝʯʘʶʱʠʝʩʷ ʧʦʢʫʧʢʠ, ʠ ʜʘʞʝ ʚʳʷʩʥʠʪʴ, ʢʘʢ ʪʠʧʠʯʥʳʡ ʢʣʠʝʥʪ ʭʦʜʠʪ 

ʧʦ ʪʦʨʛʦʚʦʤʫ ʧʦʤʝʱʝʥʠʶ. ʇʦʤʠʤʦ ʤʘʨʢʝʪʠʥʛʦʚʳʭ ʧʨʠʣʦʞʝʥʠʡ, ʪʘʢʦʛʦ ʞʝ 

ʨʦʜʘ ʤʝʪʦʜ ʤʦʞʝʪ ʠʤʝʪʴ ʩʣʝʜʫʶʱʠʝ ʩʣʫʯʘʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ: 

- ʂʦʨʟʠʥʢʠ = ʜʦʢʫʤʝʥʪʳ; ʪʦʚʘʨ = ʩʣʦʚʘ. ʉʣʦʚʘ, ʧʦʷʚʣʷʶʱʠʝʩʷ ʚ 

ʜʦʢʫʤʝʥʪʘʭ, ʤʦʛʫʪ ʧʨʝʜʩʪʘʚʣʷʪʴ ʩʦʙʦʡ ʬʨʘʟʳ ʠʣʠ ʩʚʷʟʘʥʥʳʝ ʧʦʥʷʪʠʷ. ʄʝʪʦʜ 

ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥ ʜʣʷ ʩʙʦʨʘ ʨʘʟʚʝʜʳʚʘʪʝʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʠ. 

- ʂʦʨʟʠʥʘ = ʚʳʩʢʘʟʳʚʘʥʠʷ (ʧʨʝʜʣʦʞʝʥʠʷ ʚ ʪʝʢʩʪʘʭ), ʵʣʝʤʝʥʪʳ = 

ʜʦʢʫʤʝʥʪʳ. ɼʚʘ ʜʦʢʫʤʝʥʪʘ ʩʦ ʤʥʦʛʠʤʠ ʩʦʚʧʘʜʘʶʱʠʤʠ ʚʳʩʢʘʟʳʚʘʥʠʷʤ ʤʦʛʫʪ 

ʦʟʥʘʯʘʪʴ ʧʣʘʛʠʘʪ ʠʣʠ ʟʝʨʢʘʣʴʥʳʝ ʩʘʡʪʳ ʚ ʀʥʪʝʨʥʝʪʝ. 
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ʇʦʜʜʝʨʞʢʘ. 

ʇʦʜʜʝʨʞʢʘ (ʦʙʳʯʥʦ, S) ʚ ʧʨʘʚʠʣʘʭ ʘʩʩʦʮʠʘʮʠʠ Ý X Y ;  ʧʨʝʜʩʪʘʚʣʷʝʪ 

ʩʦʙʦʡ ʧʨʦʮʝʥʪ ʪʨʘʥʟʘʢʮʠʡ, ʢʦʪʦʨʳʝ ʩʦʜʝʨʞʘʪ X U Y (ʚ ʙʘʟʝ ʜʘʥʥʳʭ). 

ɼʦʩʪʦʚʝʨʥʦʩʪʴ. 

ɼʦʩʪʦʚʝʨʥʦʩʪʴ ʜʣʷ ʧʨʘʚʠʣʘ ʘʩʩʦʮʠʘʮʠʠ Ý X Y ;  ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

ʦʪʥʦʰʝʥʠʝ ʯʠʩʣʘ ʪʨʘʥʟʘʢʮʠʡ, ʢʦʪʦʨʳʝ ʩʦʜʝʨʞʘʪ X žY, ʢ ʯʠʩʣʫ ʦʧʝʨʘʮʠʡ, 

ʩʦʜʝʨʞʘʱʠʭ X. 

ɹʦʣʴʰʦʡ ʥʘʙʦʨ. 

ɹʦʣʴʰʠʤ ʥʘʙʦʨʦʤ ʥʘʟʳʚʘʝʪʩʷ ʥʘʙʦʨ ʵʣʝʤʝʥʪʦʚ, ʜʣʷ ʢʦʪʦʨʦʛʦ ʯʠʩʣʦ 

ʚʭʦʞʜʝʥʠʡ ʧʨʝʚʳʰʘʝʪ ʧʦʨʦʛʦʚʦʝ ʟʥʘʯʝʥʠʝ, ʥʝʦʙʭʦʜʠʤʦʝ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ 

ʧʦʜʜʝʨʞʢʠ (S). L ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʚʩʝ ʤʥʦʞʝʩʪʚʦ ʙʦʣʴʰʠʭ ʥʘʙʦʨʦʚ, ʘ l 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʦʪʜʝʣʴʥʳʡ ʥʘʙʦʨ ʵʣʝʤʝʥʪʦʚ. ɹʦʣʴʰʠʝ ʥʘʙʦʨʳ, ʢʦʪʦʨʳʝ 

ʚʭʦʜʷʪ ʚ ʧʦʣʥʳʡ ʥʘʙʦʨ ʜʘʥʥʳʭ, ʥʘʟʳʚʘʶʪʩʷ ʢʘʥʜʠʜʘʪʘʤʠ, ʘ ʚʳʙʦʨʢʘ ʚʩʝʭ 

ʫʯʠʪʳʚʘʝʤʳʭ ʙʦʣʴʰʠʭ ʥʘʙʦʨʦʚ ʥʘʟʳʚʘʝʪʩʷ ʤʥʦʞʝʩʪʚʦʤ ʢʘʥʜʠʜʘʪʦʚ. 

ʆʙʲʷʩʥʠʤ ʧʨʠʤʝʥʝʥʠʝ ʇʨʘʚʠʣ ɸʩʩʦʮʠʘʮʠʠ (ʇA) ʥʘ ʧʨʠʤʝʨʝ. 

ʇʨʝʜʧʦʣʦʞʠʤ, ʯʪʦ ʢʘʞʜʘʷ ʩʪʨʦʢʘ ʚ ʪʘʙʣʠʮʝ 6.11 ʩʦʜʝʨʞʠʪ ʧʝʨʝʯʝʥʴ ʪʦʚʘʨʦʚ, 

ʢʫʧʣʝʥʥʳʭ ʦʜʥʠʤ ʠʟ ʢʣʠʝʥʪʦʚ (ʢʘʞʜʘʷ ʩʪʨʦʢʘ ʤʦʞʝʪ ʙʳʪʴ ʦʙʦʟʥʘʯʝʥʘ ʢʘʢ 

ʪʨʘʥʟʘʢʮʠʷ ʠʣʠ ʩʜʝʣʢʘ). 

ʊʘʙʣʠʮʘ 6.11 - ɼʘʥʥʳʝ ʧʨʘʚʠʣʘ ʘʩʩʦʮʠʘʮʠʠ 

   

ʊʨʘʥʟʘʢʮʠʷ ʕʣʝʤʝʥʪʳ ʪʨʘʥʟʘʢʮʠʠ 

T1 ʍʣʝʙ, ɼʞʝʤ, ʄʘʩʣʦ 

T2 ʍʣʝʙ, ʄʘʩʣʦ 

T3 ʍʣʝʙ, ʄʦʣʦʢʦ, ʄʘʩʣʦ 

T4 ʇʠʚʦ,ʍʣʝʙ 

T5 ʇʠʚʦ, ʄʦʣʦʢʦ 

 

ʊʘʙʣʠʮʘ 6.12. ɺʳʯʠʩʣʝʥʠʝ ʧʦʜʜʝʨʞʢʠ ʥʘʙʦʨʦʚ ʜʣʷ ʇɸ.  

ʅʘʙʦʨ 

 

ʇʦʜʜʝʨʞʢʘ 

(S) 

ʅʘʙʦʨ 

 

ʇʦʜʜʝʨʞʢʘ 

(S) 

ʇʠʚʦ 40 ʇʠʚʦ, ʍʣʝʙ, ɼʞʝʤ 0 

ʍʣʝʙ 80 ʇʠʚʦ, ʍʣʝʙ, ʄʦʣʦʢʦ 0 

ɼʞʝʤ 20 ʇʠʚʦ, ʍʣʝʙ, ʄʘʩʣʦ 0 

ʄʦʣʦʢʦ 40     

ʄʘʩʣʦ 60 ʇʠʚʦ, ɼʞʝʤ, ʄʦʣʦʢʦ 0 

    ʇʠʚʦ, ɼʞʝʤ, ʄʘʩʣʦ 0 

ʇʠʚʦ, ʍʣʝʙ 20     
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ʇʠʚʦ, ɼʞʝʤ 0 ʇʠʚʦ, ʄʦʣʦʢʦ, ʄʘʩʣʦ 0 

ʇʠʚʦ, 

ʄʦʣʦʢʦ 20     

ʇʠʚʦ, ʄʘʩʣʦ 0 ʍʣʝʙ, ɼʞʝʤ, ʄʦʣʦʢʦ 0 

    ʍʣʝʙ, ɼʞʝʤ, ʄʘʩʣʦ 20 

ʍʣʝʙ, ɼʞʝʤ 20     

ʍʣʝʙ, 

ʄʦʣʦʢʦ 20 ʍʣʝʙ, ʄʦʣʦʢʦ, ʄʘʩʣʦ 20 

ʍʣʝʙ, ʄʘʩʣʦ 60 ...   

    

ʇʠʚʦ, ʍʣʝʙ, ɼʞʝʤ, 

ʄʦʣʦʢʦ, ʄʘʩʣʦ 0  

ɼʞʝʤ, 

ʄʦʣʦʢʦ 0     

ɼʞʝʤ, 

ʄʘʩʣʦ 20     

ʄʦʣʦʢʦ, 

ʄʘʩʣʦ 20     

 

ʉʦʙʨʘʚ ʚʩʝ ʜʘʥʥʳʝ ʠʟ ʪʘʙʣʠʮ 11,12, ʩʦʩʪʘʚʣʷʝʤ ʦʢʦʥʯʘʪʝʣʴʥʫʶ ʪʘʙʣʠʮʫ 

13, ʢʦʪʦʨʘʷ ʩʦʜʝʨʞʠʪ ʠʥʬʦʨʤʘʮʠʶ ʦʙ ʦʙʥʘʨʫʞʝʥʥʳʭ ɸʇ ʚ ʩʜʝʣʢʘʭ, 

ʫʯʪʝʥʥʳʭ ʚ ʊʘʙʣʠʮʝ 6.11. ʂʘʞʜʘʷ ʩʪʨʦʢʘ ʚ ʪʘʙʣʠʮʝ ʦʧʠʩʳʚʘʝʪ ʦʜʥʦ ʠʟ ʧʨʘʚʠʣ 

ʘʩʩʦʮʠʘʮʠʠ ʩ ʧʦʜʜʝʨʞʢʦʡ S ʠ ʜʦʩʪʦʚʝʨʥʦʩʪʴʶ Ŭ. 

ʊʘʙʣʠʮʘ 6.13. ʇʦʜʜʝʨʞʢʘ (S) ʠ ʜʦʩʪʦʚʝʨʥʦʩʪʴ (Ŭ) ʜʣʷ ʥʝʢʦʪʦʨʳʭ ʇɸ ʚ 

ʪʘʙʣʠʮʝ 11 

 

 

 

 

ʅʘʧʨʠʤʝʨ, ʧʨʘʚʠʣʦ ʚʦ ʚʪʦʨʦʡ ʩʪʨʦʢʝ ʪʘʙʣʠʮʳ 13 ʦʟʥʘʯʘʝʪ, ʯʪʦ 60% 

ʧʦʢʫʧʘʪʝʣʝʡ ʙʨʘʣʠ ʤʘʩʣʦ ʠ 100% ʠʟ ʥʠʭ ʢʫʧʠʣʠ ʪʘʢʞʝ ʠ ʭʣʝʙ. 

ʇʨʠʚʝʜʝʤ ʦʧʠʩʘʥʠʝ ʠʜʝʠ ʝʱʝ ʦʜʥʦʛʦ ʚʝʩʴʤʘ ʧʦʧʫʣʷʨʥʦʛʦ A-Priori 

ʘʣʛʦʨʠʪʤʘ ʧʦʠʩʢʘ ʇɸ ʚ ʙʦʣʴʰʠʭ ʙʘʟʘʭ ʜʘʥʥʳʭ. 

 

A-Priori ɸʣʛʦʨʠʪʤ  

X Ý Y S Ŭ 

ʍʣʝʙ Ý ʄʘʩʣʦ 60% 75% 

ʄʘʩʣʦ Ýʍʣʝʙ 60% 100% 

ʄʘʩʣʦ Ý ɼʞʝʤ 20% 33.3% 

ɼʞʝʤÝ ʄʦʣʦʢʦ 0% 0% 
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ɼʘʥʥʳʡ ʘʣʛʦʨʠʪʤ ʧʨʦʠʟʚʦʜʠʪ ʚʳʯʠʩʣʝʥʠʷ, ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʧʝʨʝʭʦʜʷ ʩ 

ʦʜʥʦʛʦ ʫʨʦʚʥʷ ʥʘ ʜʨʫʛʦʡ, ʠ ʭʦʨʦʰʦ ʨʝʘʣʠʟʫʝʪʩʷ ʚ ʧʘʨʘʣʣʝʣʴʥʳʭ 

ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʩʠʩʪʝʤʘʭ. 

ʋʯʠʪʳʚʘʷ ʟʘʜʘʥʥʦʝ ʧʦʨʦʛʦʚʦʝ (ʪ.ʝ. ʤʠʥʠʤʘʣʴʥʦʝ, ʧʨʠʥʠʤʘʝʤʦʝ ʚʦ 

ʚʥʠʤʘʥʠʝ) ʟʥʘʯʝʥʠʝ ʧʦʜʜʝʨʞʢʠ S, ʧʨʠ ʧʝʨʚʦʤ ʧʨʦʭʦʜʝ ʧʦ ʙʘʟʝ ʜʘʥʥʳʭ 

ʦʧʨʝʜʝʣʷʶʪ ʵʣʝʤʝʥʪʳ, ʢʦʪʦʨʳʝ ʧʦʷʚʣʷʶʪʩʷ, ʧʦ ʤʝʥʴʰʝʡ ʤʝʨʝ, ʚ S ʯʘʩʪʠ 

ʢʦʨʟʠʥ (ʪʨʘʥʟʘʢʮʠʡ). ʕʪʦʪ ʥʘʙʦʨ ʥʘʟʳʚʘʝʪʩʷ L\, ʠ ʩʦʜʝʨʞʠʪ ʯʘʩʪʦ 

ʚʩʪʨʝʯʘʶʱʠʝʩʷ ʵʣʝʤʝʥʪʳ. ʇʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ ʝʩʪʴ ʜʦʩʪʘʪʦʯʥʦ ʙʦʣʴʰʘʷ 

ʦʧʝʨʘʪʠʚʥʘʷ ʧʘʤʷʪʴ ʜʣʷ ʧʦʜʩʯʝʪʘ ʚʭʦʞʜʝʥʠʡ ʢʘʞʜʦʛʦ ʵʣʝʤʝʥʪʘ, ʪʘʢ ʢʘʢ 

ʪʠʧʠʯʥʳʡ ʤʘʛʘʟʠʥ ʧʨʦʜʘʝʪ ʥʝ ʙʦʣʝʝ 100000 ʨʘʟʣʠʯʥʳʭ ʧʨʝʜʤʝʪʦʚ. ʇʘʨʳ 

ʵʣʝʤʝʥʪʦʚ ʠʟ L\ ʩʪʘʥʦʚʷʪʩʷ ʧʘʨʘʤʠ ʢʘʥʜʠʜʘʪʦʚ ʙʣʦʢʘ ʉ'2 ʜʣʷ ʚʪʦʨʦʛʦ 

ʧʨʦʭʦʜʘ. ʄʦʞʥʦ ʥʘʜʝʷʪʴʩʷ, ʯʪʦ ʨʘʟʤʝʨ ʉ'2 ʥʝ ʪʘʢʦʡ ʙʦʣʴʰʦʡ, ʯʪʦ ʥʝ ʭʚʘʪʠʪ 

ʤʝʩʪʘ ʜʣʷ ʧʦʜʩʯʝʪʘ ʮʝʣʦʛʦ ʯʠʩʣʘ ʧʘʨ ʢʘʥʜʠʜʘʪʦʚ. 

ʇʘʨʳ ʚ ʉ'2, ʢʦʣʠʯʝʩʪʚʦ ʢʦʪʦʨʳʭ ʜʦʩʪʠʛʘʝʪ S, ʩʪʘʥʦʚʷʪʩʷ ʵʣʝʤʝʥʪʘʤʠ 

ʙʣʦʢʘ L2\-ʯʘʩʪʳʭ ʧʘʨ. ʂʘʥʜʠʜʘʪʘʤʠ ʪʨʦʝʢ ʚ ʙʣʦʢ C'3 ʷʚʣʷʶʪʩʷ ʪʝ ʤʥʦʞʝʩʪʚʘ 

{A, B, C '}, ʜʣʷ ʢʦʪʦʨʳʭ ʚʩʝ ʧʘʨʳ {A, B}, {A, C' } ʠ {B, C '} ʥʘʭʦʜʷʪʩʷ ʚ L2\. 

ʇʨʠ ʪʨʝʪʴʝʤ ʧʨʦʭʦʜʝ ʧʦʜʩʯʠʪʳʚʘʝʪʩʷ ʢʦʣʠʯʝʩʪʚʦ ʚʭʦʞʜʝʥʠʡ ʪʨʦʝʢ 

ʵʣʝʤʝʥʪʦʚ ʠʟ C'3; ʪʝ, ʢʦʣʠʯʝʩʪʚʦ ʢʦʪʦʨʳʭ ʜʦʩʪʠʛʘʝʪ ʧʦʨʦʛʦʚʦʛʦ ʟʥʘʯʝʥʠʷ S, 

ʧʦʤʝʱʘʶʪʩʷ ʚ ʙʣʦʢ ʯʘʩʪʳʝ ʪʨʦʝʢ, L\̔. 

ʄʦʞʥʦ ʧʨʜʦʣʞʘʪʴ ʪʘʢʦʡ ʧʨʦʮʝʩʩ ʦʪʙʦʨʘ ʛʨʫʧʧ ʵʣʝʤʝʥʪʦʚ, ʧʦʢʘ ʵʪʦ 

ʠʤʝʝʪ ʩʤʳʩʣ (ʠʣʠ ʥʘʙʦʨʳ ʩʪʘʥʦʚʷʪʩʷ ʧʫʩʪʳʤʠ). ʇʨʠ ʵʪʦʤ Ln\ ʙʣʦʢʠ ʙʫʜʫʪ 

ʩʦʜʝʨʞʘʪʴ ʯʘʩʪʦ ʚʩʪʨʝʯʘʶʱʠʝʩʷ ʛʨʫʧʧʳ ʠʟ n ʵʣʝʤʝʥʪʦʚ, ʦʙʨʘʟʫʶʱʠʭ ʇɸ.  

 

ʈʝʟʶʤʝ 

ɺ ʵʪʦʤ ʨʘʟʜʝʣʝ ʙʳʣʘ ʦʙʲʷʩʥʝʥʘ ʩʫʪʴ ʥʝʢʦʪʦʨʳʭ ʦʩʥʦʚʥʳʭ ʧʦʜʭʦʜʦʚ, 

ʤʝʪʦʜʦʚ ʠ ʘʣʛʦʨʠʪʤʦʚ DM (ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ), ʠ ʤʦʞʥʦ 

ʫʧʦʤʷʥʫʪʴ ʥʘʟʚʘʥʠʷ ʜʨʫʛʠʭ, ʙʦʣʝʝ ʩʣʦʞʥʳʭ ʩʦʚʨʝʤʝʥʥʳʭ ʦʙʣʘʩʪʝʡ DM: Web 

Mining, Spatial DM, Temporal Mining, ʢʦʪʦʨʳʝ ʷʚʣʷʶʪʩʷ ʩʫʙʲʝʢʪʘʤʠ 

ʦʪʜʝʣʴʥʳʭ ʩʧʝʮʠʘʣʴʥʳʭ ʢʫʨʩʦʚ, ʢʥʠʛ ʠ ʠʩʩʣʝʜʦʚʘʥʠʡ. 

 

ʂʦʥʪʨʦʣʴʥʳʝ ʚʦʧʨʦʩʳ 

1. ʏʪʦ ʪʘʢʦʝ Data Mining (ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʡ ʘʥʘʣʠʟ ʜʘʥʥʳʭ)?  

2. ʆʙʲʷʩʥʠʪʝ ʟʥʘʯʝʥʠʝ ʧʨʠʤʝʥʝʥʠʷ DM ʚ ʥʝʢʦʪʦʨʳʭ ʩʦʚʨʝʤʝʥʥʳʭ ʦʙʣʘʩʪʷʭ 

ʥʘʫʢʠ ʠ ʙʠʟʥʝʩʘ, ʩʚʷʟʘʥʥʳʭ ʩ ʙʦʣʴʰʠʤʠ ʙʘʟʘʤʠ ʜʘʥʥʳʭ (Big Data). 

3. ʆʙʲʷʩʥʠʪʝ ʦʩʥʦʚʥʳʝ ʨʘʟʣʠʯʠʷ ʤʝʞʜʫ Date. 

4. ʆʧʠʰʠʪʝ ʦʩʥʦʚʥʳʝ ʦʪʣʠʯʠʷ ʘʨʭʠʪʝʢʪʫʨʳ ʭʨʘʥʠʣʠʱ ʜʘʥʥʳʭ ʦʪ ʦʙʳʯʥʦʡ 
ʩʠʩʪʝʤʳ ʙʘʟ ʜʘʥʥʳʭ 

5. ʆʧʨʝʜʝʣʠʪʝ ʠ ʦʙʲʷʩʥʠʪʝ ʪʠʧʦʚʳʝ ʟʘʜʘʯʠ DM. 

6. ʆʧʠʰʠʪʝ ʥʝʩʢʦʣʴʢʦ ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʝʤʳʭ ʤʝʪʦʜʦʚ DM. 

7. ʇʦʷʩʥʠʪʝ ʤʦʜʝʣʴ ʧʨʦʮʝʩʩʘ ñ5Aò. 

8. ʆʙʲʷʩʥʠʪʝ ʤʦʜʝʣʴ ʧʨʦʮʝʩʩʘ ñCRISP-DMò. 
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9. ʆʧʠʰʠʪʝ ʧʨʠʣʦʞʝʥʠʷ DM ʜʣʷ ʦʙʩʣʫʞʠʚʘʥʠʷ ʢʣʠʝʥʪʦʚ. 

10. ʇʦʷʩʥʠʪʝ ʧʨʠʤʝʥʝʥʠʝ DM ʚ ʘʥʘʣʠʟʝ ʢʦʤʧʴʶʪʝʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ 
ʫʧʨʘʚʣʝʥʠʷ. 

11. ʇʨʠʚʝʜʠʪʝ ʧʨʠʤʝʨʳ ʧʦʣʝʟʥʦʩʪʠ ʠ ʧʨʠʤʝʥʝʥʠʷ ʢʣʘʩʩʠʬʠʢʘʮʠʡ. 

12. ʏʪʦ ʪʘʢʦʝ ɼʝʨʝʚʦ ʨʝʰʝʥʠʡ (Decision Tree) ʠ ʢʘʢ ʦʥʦ ʤʦʞʝʪ ʙʳʪʴ ʚʩʪʨʦʝʥʦ 

ʚ ʩʠʩʪʝʤʫ ʧʦʜʜʝʨʞʢʠ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ (ʧʨʠʤʝʨ)? 

13. ɺ ʯʝʤ ʦʜʥʦ ʠʟ ʦʩʥʦʚʥʳʭ ʨʘʟʣʠʯʠʡ ʤʝʞʜʫ ʘʣʛʦʨʠʪʤʘʤʠ ʧʦʩʪʨʦʝʥʠʷ DT? 

14. ʂʣʘʩʩʠʬʠʮʠʨʫʡʪʝ ʢʦʨʪʝʞ t9{0,0,1,1,1,1,1,1} ʩ ʧʦʤʦʱʴʶ DT ʥʘ ʨʠʩʫʥʢʝ 7ʢ. 

15. ʂʘʢ ʤʦʞʥʦ ʩʦʟʜʘʪʴ ʥʘʙʦʨ ʣʦʛʠʯʝʩʢʠʭ ʧʨʘʚʠʣ ʢʣʘʩʩʠʬʠʢʘʮʠʠ, ʠʩʧʦʣʴʟʫʷ 

ɼʝʨʝʚʦ ʨʝʰʝʥʠʡ? 

16. ʉʦʟʜʘʡʪʝ ʥʘʙʦʨ ʣʦʛʠʯʝʩʢʠʭ ʧʨʘʚʠʣ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʢʣʘʩʩʦʚ 

çʪʨʘʜʠʮʠʦʥʥʳʭ ʦʮʝʥʦʢè ʠʟ ʪʘʙʣʠʮʳ 1, ʠʩʧʦʣʴʟʫʷ ʚ ʢʘʯʝʩʪʚʝ ʨʝʰʘʶʱʝʛʦ 

ʘʪʨʠʙʫʪʘ ñ % ʥʘʙʨʘʥʥʳʭ ʦʮʝʥʦʢò. 

17. ʆʧʠʰʠʪʝ ʦʩʥʦʚʥʫʶ ʠʜʝʶ ʤʝʪʦʜʘ KNN ʢʣʘʩʩʠʬʠʢʘʮʠʠ. 

18. ɺ ʯʝʤ ʨʘʟʥʠʮʘ ʤʝʞʜʫ KNN ʠ ʤʝʪʦʜʦʤ ʧʨʦʩʪʦʛʦ ʨʘʩʩʪʦʷʥʠʷ? 

19. ʇʦʯʝʤʫ ʣʫʯʰʝ ʠʩʧʦʣʴʟʦʚʘʪʴ ʥʝʯʝʪʥʦʝ ʯʠʩʣʦ ñʩʦʩʝʜʝʡò ʚ ʤʝʪʦʜʝ KNN? 

20. ʆʧʠʰʠʪʝ ʢʘʢʦʡ-ʣʠʙʦ ʧʨʠʤʝʨ ʧʨʠʤʝʥʝʥʠʷ ʥʝʯʝʪʢʠʭ ʤʥʦʞʝʩʪʚ ʚ ʟʘʜʘʯʘʭ 

ʢʣʘʩʩʠʬʠʢʘʮʠʠ. 

21. ʂʨʘʪʢʦ ʦʧʠʰʠʪʝ ʠʜʝʶ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʝʪʦʜʘ ʥʘʠʤʝʥʴʰʠʭ ʢʚʘʜʨʘʪʦʚ 
(LSM) ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʣʠʥʝʡʥʳʭ ʫʨʘʚʥʝʥʠʡ ʨʝʛʨʝʩʩʠʠ. 

22. ʆʧʠʰʠʪʝ ʦʧʨʝʜʝʣʝʥʠʝ ʠ ʥʝʢʦʪʦʨʳʝ ʠʟ ʦʩʥʦʚʥʳʭ ʧʨʠʤʝʥʝʥʠʡ 

ʢʣʘʩʪʝʨʠʟʘʮʠʠ ʦʙʲʝʢʪʦʚ. 

23. ʆʧʠʰʠʪʝ ʢʨʘʪʢʦ ʠʜʝʠ ʥʝʢʦʪʦʨʳʭ (ʨʘʟʣʠʯʥʳʭ) ʤʝʪʦʜʦʚ ʢʣʘʩʪʝʨʠʟʘʮʠʠ. 

24. ɺʳʯʠʩʣʠʪʝ ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ 2 ʦʙʲʝʢʪʘʤʠ ɸ {12, 3, 40,10} ʠ {B 15, 7, 35, 

12}, ʠʩʧʦʣʴʟʫʷ ʘ) ʝʚʢʣʠʜʦʚʦ ʨʘʩʩʪʦʷʥʠʝ, ʙ) ʄʘʥʭʵʪʪʝʥ-ʨʘʩʩʪʦʷʥʠʝ. 

25. ɼʘʡʪʝ ʦʧʨʝʜʝʣʝʥʠʝ ʨʘʟʣʠʯʥʳʤ ʪʠʧʘʤ ʤʝʨ ʜʣʷ ʨʘʩʩʪʦʷʥʠʷ ʤʝʞʜʫ 

ʢʣʘʩʪʝʨʘʤʠ. 

26. ɼʘʡʪʝ ʦʙʲʷʩʥʝʥʠʝ ʤʝʪʦʜʘ K-ʩʨʝʜʥʠʭ ʠ ʦʧʠʰʠʪʝ ʝʛʦ ʦʪʣʠʯʠʝ ʦʪ ʘʣʛʦʨʠʪʤʘ 

K-medoids. 

27. ɼʘʡʪʝ ʦʧʨʝʜʝʣʝʥʠʝ ʠ ʦʙʲʷʩʥʠʪʝ ʘʛʣʦʤʝʨʘʮʠʦʥʥʳʝ ʘʣʛʦʨʠʪʤʳ 

ʢʣʘʩʪʝʨʠʟʘʮʠʠ. 

28. ʂʘʢʦʚʘ ʩʫʱʥʦʩʪʴ ʤʝʪʦʜʦʚ ʢʣʘʩʪʝʨʠʟʘʮʠʠ, ʦʩʥʦʚʘʥʥʳʭ ʥʘ ʠʟʤʝʨʝʥʠʠ 
ʧʣʦʪʥʦʩʪʠ? ʇʨʠʚʝʜʠʪʝ ʧʨʠʤʝʨ ʬʫʥʢʮʠʠ ʚʣʠʷʥʠʷ. 

29. ʂʘʢ Data Mining ʧʦʤʦʛʘʝʪ ʚ ʘʥʘʣʠʟʝ ʨʳʥʦʯʥʦʡ ʢʦʨʟʠʥʳ? 

30. ʆʧʠʰʠʪʝ ʚʦʟʤʦʞʥʫʶ ʘʥʘʣʦʛʠʶ ʧʨʦʙʣʝʤʳ ʨʳʥʦʯʥʦʡ ʢʦʨʟʠʥʳ ʠ ʧʣʘʛʠʘʪʘ 

ʚʝʙ-ʩʘʡʪʦʚ. 

31. ʏʪʦ ʪʘʢʦʝ ʧʨʘʚʠʣʘ ʘʩʩʦʮʠʘʮʠʠ, ʚ ʢʘʢʠʭ ʦʙʣʘʩʪʷʭ ʯʝʣʦʚʝʯʝʩʢʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʤʳ ʤʦʞʝʤ ʧʨʠʤʝʥʠʪʴ ʠʭ? 

32. ʆʙʲʷʩʥʠʪʝ ʪʝʨʤʠʥʳ çʇʦʜʜʝʨʞʢʘè ʠ çɼʦʩʪʦʚʝʨʥʦʩʪʴè ʜʣʷ ʇɸ 

ʧʨʠʣʦʞʝʥʠʡ, ʧʨʠʚʝʜʠʪʝ ʧʨʠʤʝʨ. 

 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 
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http://www.cs.waikato.ac.nz/ml/weka/


219 

 

ɻʃɸɺɸ 7. ʉɽʊʀ ʀ ʊɽʃɽʂʆʄʄʋʅʀʂɸʎʀʀ 

ʉʝʪʴ ʩʚʷʟʠ (ʚ ʦʙʱʝʤ ʩʣʫʯʘʝ) ï ʩʠʩʪʝʤʘ ʢʦʤʤʫʥʠʢʘʮʠʡ ʜʣʷ ʧʝʨʝʜʘʯʠ 

ʠʥʬʦʨʤʘʮʠʠ ʥʘ ʨʘʩʩʪʦʷʥʠʠ. ɺʠʜʳ ʩʝʪʝʡ: 

-  ʪʝʣʝ- ʠ ʨʘʜʠʦʚʝʱʘʪʝʣʴʥʳʝ ʩʝʪʠ, 

-  ʩʝʪʠ ʪʝʣʝʬʦʥʥʦʡ ʠ ʩʦʪʦʚʦʡ ʩʚʷʟʠ, 

-  ʩʝʪʠ ʢʘʙʝʣʴʥʦʛʦ ʪʝʣʝʚʠʜʝʥʠʷ, 

-  ʢʦʤʧʴʶʪʝʨʥʳʝ (ʚʳʯʠʩʣʠʪʝʣʴʥʳʝ) ʩʝʪʠ. 

ʂʦʤʧʴʶʪʝʨʥʘʷ ʩʝʪʴ ï ʨʘʩʧʨʝʜʝʣʝʥʥʘʷ ʚʳʯʠʩʣʠʪʝʣʴʥʘʷ ʩʠʩʪʝʤʘ. 

ɺʢʣʶʯʘʝʪ ʩʦʚʦʢʫʧʥʦʩʪʴ: 

-  ʢʦʤʧʴʶʪʝʨʥʦʡ ʪʝʭʥʠʢʠ ʠ  ʩʝʪʝʚʳʭ ʫʩʪʨʦʡʩʪʚ, 

-  ʢʘʥʘʣʦʚ ʩʚʷʟʠ,  

-  ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ (ʦʥʦ ʫʧʨʘʚʣʷʝʪ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʝʤ ʢʦʤʧʴʶʪʝʨʦʚ ʚ ʩʝʪʠ). 

ɿʘʯʝʤ ʢʦʤʧʴʶʪʝʨʳ ʦʙʲʝʜʠʥʷʶʪ ʚ ʩʝʪʴ? ʉʝʪʴ ʧʦʟʚʦʣʷʝʪ ʧʦʣʴʟʦʚʘʪʝʣʷʤ 

ʨʘʟʥʳʭ ʢʦʤʧʴʶʪʝʨʦʚ ʦʙʤʝʥʠʚʘʪʴʩʷ ʠʥʬʦʨʤʘʮʠʝʡ ʠ ʧʦʣʫʯʘʪʴ ʜʦʩʪʫʧ ʢ 

ʫʜʘʣʝʥʥʳʤ ʨʝʩʫʨʩʘʤ. ʇʦʵʪʦʤʫ ʢʦʤʧʴʶʪʝʨʳ ʩʦʝʜʠʥʷʶʪ ʚ ʩʝʪʴ, ʯʪʦʙʳ 

ʦʙʤʝʥʠʚʘʪʴʩʷ ʠʥʬʦʨʤʘʮʠʝʡ ʠ ʩʦʚʤʝʩʪʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʢʦʤʧʴʶʪʝʨʥʳʝ 

ʨʝʩʫʨʩʳ (ʚ ʨʝʞʠʤʝ ʨʘʟʜʝʣʝʥʠʷ ʚʨʝʤʝʥʠ). ʅʘʧʨʠʤʝʨ, ʯʪʦʙʳ ʩʦʦʙʱʘ 

ʧʦʣʴʟʦʚʘʪʴʩʷ ʦʜʥʠʤ ʧʨʠʥʪʝʨʦʤ, ʧʣʦʪʪʝʨʦʤ, ʬʘʢʩ-ʤʦʜʝʤʦʤ, ʜʠʩʢʦʚʦʡ 

ʧʘʤʷʪʴʶ ʠ ʪ.ʧ. ʉ ʢʘʞʜʳʤ ʛʦʜʦʤ ʵʪʦʪ ʧʝʨʝʯʝʥʴ ʫʚʝʣʠʯʠʚʘʝʪʩʷ, ʪʘʢ ʢʘʢ 

ʧʦʷʚʣʷʶʪʩʷ ʥʦʚʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʨʝʩʫʨʩʦʚ. 

 

7.1 ʆʩʥʦʚʥʳʝ ʦʧʨʝʜʝʣʝʥʠʷ ʢʦʤʧʴʶʪʝʨʥʦʡ ʩʝʪʠ 

ʆʙʳʯʥʦ, ʩʦʝʜʠʥʷʷ ʜʚʘ ʢʦʤʧʴʶʪʝʨʘ ʜʨʫʛ ʩ ʜʨʫʛʦʤ ʢʘʙʝʣʝʤ, ʤʳ ʤʦʞʝʤ 

ʛʦʚʦʨʠʪʴ ʦ ʧʨʦʩʪʦʡ ʩʝʪʠ (network). ʇʦʪʨʝʙʥʦʩʪʴ ʚ ʪʘʢʦʤ ʩʦʝʜʠʥʝʥʠʠ 

ʚʦʟʥʠʢʘʝʪ ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʩʦʚʤʝʩʪʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʢʘʢʠʝ-ʪʦ ʦʙʱʠʝ 

ʨʝʩʫʨʩʳ ʠ ʜʘʥʥʳʝ. ʕʪʦ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʳʤ ʧʨʠʥʮʠʧʦʤ ʨʘʙʦʪʳ ʣʶʙʦʡ ʩʝʪʠ 

ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʝʝ ʩʣʦʞʥʦʩʪʠ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʘʢʪʠʯʝʩʢʘʷ ʧʦʪʨʝʙʥʦʩʪʴ ʩʦʚʤʝʩʪʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʨʝʩʫʨʩʦʚ ʜʘʣʘ ʪʦʣʯʦʢ ʟʘʨʦʞʜʝʥʠʶ ʩʝʪʠ ʠ ʝʛʦ ʨʘʟʚʠʪʠʶ.    

ʉʝʪʴ ï ʵʪʦ ʢʦʤʧʴʶʪʝʨʳ, ʢʦʪʦʨʳʝ ʩʦʝʜʠʥʷʶʪʩʷ ʩʧʝʮʠʘʣʴʥʳʤ ʩʝʪʝʚʳʤ 

ʦʙʦʨʫʜʦʚʘʥʠʝʤ ʜʣʷ ʦʙʤʝʥʘ ʜʘʥʥʳʤʠ ʠ ʩʦʚʤʝʩʪʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʨʝʩʫʨʩʘʤʠ. 

ʊʨʘʬʠʢ ï ʧʦʪʦʢ ʜʘʥʥʳʭ ʧʦ ʢʘʥʘʣʫ ʩʚʷʟʠ ʠʣʠ ʯʝʨʝʟ ʩʝʪʝʚʦʝ ʫʩʪʨʦʡʩʪʚʦ, ʘ 

ʪʘʢʞʝ ʦʙʲʝʤ ʵʪʦʛʦ ʧʦʪʦʢʘ (ʚ ʙʘʡʪʘʭ).  

ʇʨʦʧʫʩʢʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʩʝʪʠ (ʚʘʞʥʝʡʰʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ) ï ʵʪʦ 

ʢʦʣʠʯʝʩʪʚʦ ʠʥʬʦʨʤʘʮʠʠ, ʢʦʪʦʨʦʝ ʤʦʞʥʦ ʧʝʨʝʜʘʪʴ ʧʦ ʜʘʥʥʦʡ ʩʝʪʠ ʟʘ ʝʜʠʥʠʮʫ 

ʚʨʝʤʝʥʠ. ʀʟʤʝʨʷʝʪʩʷ ʚ ʙʠʪ/ʩ  (ʂʙʠʪ/ʩ, ʄʙʠʪ/ʩ, ɻʙʠʪ/ʩ).  

ɼʠʘʤʝʪʨ ʩʝʪʠ ï ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʜʚʫʤʷ ʥʘʠʙʦʣʝʝ ʫʜʘʣʝʥʥʳʤʠ ʜʨʫʛ ʦʪ 

ʜʨʫʛʘ ʩʪʘʥʮʠʷʤʠ ʩʝʪʠ.  
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ʉʝʪʝʚʳʝ ʫʩʪʨʦʡʩʪʚʘ ï ʵʪʦ ʫʩʪʨʦʡʩʪʚʘ ʜʣʷ ʩʦʝʜʠʥʝʥʠʷ ʣʠʥʠʡ ʩʚʷʟʠ, 

ʫʩʠʣʝʥʠʷ ʩʠʛʥʘʣʘ, ʦʙʨʘʟʦʚʘʥʠʷ ʥʫʞʥʦʡ ʩʝʪʝʚʦʡ ʪʦʧʦʣʦʛʠʠ, ʘʜʨʝʩʥʦʡ 

ʧʝʨʝʩʳʣʢʠ ʜʘʥʥʳʭ, ʟʘʱʠʪʳ ʠʥʬʦʨʤʘʮʠʠ ʠ ʪ.ʜ.  

ʃʦʢʘʣʴʥʘʷ ʩʝʪʴ ï ʵʪʦ ʩʝʪʴ, ʚ ʢʦʪʦʨʦʡ ʢʦʤʧʴʶʪʝʨʳ ʥʘʭʦʜʷʪʩʷ ʚ ʧʨʝʜʝʣʘʭ 

ʢʦʤʥʘʪʳ, ʟʜʘʥʠʷ ʠʣʠ ʙʣʠʟʢʦʛʦ ʟʜʘʥʠʷ. 

ɻʣʦʙʘʣʴʥʳʝ ʩʝʪʠ ï ʵʪʦ ʩʝʪʴ, ʚ ʢʦʪʦʨʦʡ ʢʦʤʧʴʶʪʝʨʳ ʥʘʭʦʜʷʪʩʷ ʥʘ 

ʙʦʣʴʰʦʤ ʨʘʩʩʪʦʷʥʠʠ ʜʨʫʛ ʦʪ ʜʨʫʛʘ ʚ ʧʨʝʜʝʣʘʭ ʜʨʫʛʦʛʦ ʛʦʨʦʜʘ, ʜʨʫʛʦʡ 

ʩʪʨʘʥʳ.  

ʃʦʢʘʣʴʥʦ ʚʳʯʠʩʣʠʪʝʣʴʥʘʷ ʩʝʪʴ (ʃɺʉ) ʩʦʩʪʦʠʪ ʠʟ ʥʝʩʢʦʣʴʢʠʭ 

ʢʦʤʧʴʶʪʝʨʦʚ ʠ ʧʝʨʠʬʝʨʠʡʥʳʭ ʫʩʪʨʦʡʩʪʚ, ʩʦʝʜʠʥʝʥʥʳʭ ʢʘʙʝʣʝʤ ʚ ʧʨʝʜʝʣʘʭ 

ʦʛʨʘʥʠʯʝʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ, ʥʘʧʨʠʤʝʨ, ʚ ʦʜʥʦʤ ʟʜʘʥʠʠ. 

ʇʨʝʠʤʫʱʝʩʪʚʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʢʦʤʧʴʶʪʝʨʥʳʭ ʩʝʪʝʡ ʚ ʩʣʝʜʫʶʱʝʤ: 

-  ʙʳʩʪʨʳʡ ʠ ʩʚʦʝʚʨʝʤʝʥʥʳʡ ʦʙʤʝʥ ʜʘʥʥʳʤʠ; 

-  ʩʦʚʤʝʩʪʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʝʨʠʬʝʨʠʡʥʳʭ ʫʩʪʨʦʡʩʪʚ ʩʥʠʞʘʝʪ ʟʘʪʨʘʪʳ; 

-  ʠʤʝʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʪʘʥʜʘʨʪʥʳʭ ʧʨʠʣʦʞʝʥʠʡ; 

-  ʵʬʬʝʢʪʠʚʥʦʝ ʧʣʘʥʠʨʦʚʘʥʠʝ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʨʘʙʦʯʝʛʦ ʚʨʝʤʝʥʠ ʧʨʠ 
ʨʘʙʦʪʝ ʥʘʜ ʦʙʱʠʤ ʧʨʦʝʢʪʦʤ. 

ʉʦʚʨʝʤʝʥʥʳʝ ʢʦʤʧʴʶʪʝʨʥʳʝ ʩʝʪʠ ʫʞʝ ʥʝ ʚʩʝʛʜʘ ʷʚʣʷʶʪʩʷ ʃɺʉ, ʘ ʧʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʜʘʥʥʳʭ ʠ ʨʝʩʫʨʩʦʚ ʧʝʨʝʨʘʩʪʘʶʪ ʚ ʛʣʦʙʘʣʴʥʳʝ ʢʦʤʧʴʶʪʝʨʥʳʝ 

ʩʝʪʠ (ɻɺʉ) ʠ ʨʘʩʧʨʦʩʪʨʘʥʷʶʪʩʷ ʥʘ ʩʪʨʘʥʳ ʠ ʢʦʥʪʠʥʝʥʪʳ. 

 

7.1.1 ʊʠʧʳ ʩʝʪʝʡ 

ɺ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʥʦʛʦ ʢʣʘʩʩʠʬʠʢʘʮʠʦʥʥʦʛʦ ʧʨʠʟʥʘʢʘ ʚʦʟʴʤʝʤ 

ʪʝʨʨʠʪʦʨʠʘʣʴʥʳʡ. ʉ ʵʪʦʡ ʧʦʟʠʮʠʠ ʢʦʤʧʴʶʪʝʨʥʳʝ ʩʝʪʠ ʜʝʣʷʪʩʷ ʥʘ: 

ï LAN (LocalAreaNetwork ï ʣʦʢʘʣʴʥʘʷ ʂʉ) ï ʦʙʲʝʜʠʥʷʝʪ ʥʝʩʢʦʣʴʢʦ 

ʢʦʤʧʴʶʪʝʨʦʚ ʚ ʧʨʝʜʝʣʘʭ ʦʜʥʦʛʦ ʟʜʘʥʠʷ; 

ï CAN (CampusAreaNetwork ï ʢʘʤʧʫʩʥʘʷ (ʢʦʨʧʦʨʘʪʠʚʥʘʷ) ʂʉ) ï 

ʦʙʲʝʜʠʥʷʝʪ ʛʨʫʧʧʫ ʙʣʠʟʢʦ ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʟʜʘʥʠʡ; 

ï MAN (MetropolitanAreaNetwork ï ʛʦʨʦʜʩʢʘʷ (ʨʘʡʦʥʥʘʷ, ʦʙʣʘʩʪʥʘʷ) ʂʉ) 

ï ʦʙʝʩʧʝʯʠʚʘʝʪ ʠʥʬʦʨʤʘʮʠʦʥʥʳʡ ʦʙʤʝʥ ʚ ʧʨʝʜʝʣʘʭ ʛʦʨʦʜʘ (ʨʘʡʦʥʘ, ʦʙʣʘʩʪʠ); 

ï WAN (WideAreaNetwork ï ʰʠʨʦʢʦʤʘʩʰʪʘʙʥʘʷ ʂʉ) ï ʦʙʲʝʜʠʥʷʝʪ 

ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʝ ʝʜʠʥʠʮʳ ʚʥʫʪʨʠ ʛʦʩʫʜʘʨʩʪʚʘ ʠʣʠ ʥʝʩʢʦʣʴʢʦ ʩʦʩʝʜʥʠʭ 

ʛʦʩʫʜʘʨʩʪʚ; 

ï GAN (GlobalAreaNetwork ï ʛʣʦʙʘʣʴʥʘʷ ʂʉ) ï ʦʙʲʝʜʠʥʷʝʪ ʢʦʥʪʠʥʝʥʪʳ. 

ʆʩʦʙʦʝ ʤʝʩʪʦ ʚ ʜʘʥʥʦʡ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʟʘʥʠʤʘʶʪ IntraNet ʠ ExtraNet ï 

ʠʥʪʨʘʩʝʪʴ ʠ ʵʢʩʪʨʘʩʝʪʴ. ʆʥʠ ʦʜʥʦʚʨʝʤʝʥʥʦ ʤʦʛʫʪ ʙʳʪʴ ʦʪʥʝʩʝʥʳ ʢ CAN ʠ 

MAN (WAN, GAN). 

ʂʦʤʧʴʶʪʝʨʥʳʝ ʩʝʪʠ ʫʩʣʦʚʥʦ ʜʝʣʷʪ ʥʘ ʜʚʘ ʙʦʣʴʰʠʭ ʢʣʘʩʩʘ: 

ï ʧʝʨʚʳʡ ʢʣʘʩʩ ʦʙʲʝʜʠʥʷʝʪ LAN ʠ CAN; 

ï ʚʪʦʨʦʡ ʢʣʘʩʩ ʦʙʲʝʜʠʥʷʝʪ MAN, WAN ʠ GAN. 

ɺ ʩʝʪʷʭ ʧʝʨʚʦʛʦ ʢʣʘʩʩʘ ʛʣʘʚʥʳʝ ʢʦʤʧʴʶʪʝʨʳ ʨʘʟʤʝʱʘʶʪʩʷ ʥʘ 

ʥʝʟʥʘʯʠʪʝʣʴʥʳʭ ʨʘʩʩʪʦʷʥʠʷʭ ʠ ʩʦʝʜʠʥʷʶʪʩʷ ʦʙʱʝʡ ʰʠʥʦʡ ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ 
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ʪʠʧʘ. 

ɺ ʩʝʪʷʭ ʚʪʦʨʦʛʦ ʢʣʘʩʩʘ ʛʣʘʚʥʳʝ ʢʦʤʧʴʶʪʝʨʳ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʥʘ 

ʟʥʘʯʠʪʝʣʴʥʦʤ ʨʘʩʩʪʦʷʥʠʠ ʜʨʫʛ ʦʪ ʜʨʫʛʘ. ɼʣʷ ʦʨʛʘʥʠʟʘʮʠʠ ʠʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʪʝʨʨʠʪʦʨʠʘʣʴʥʳʝ ʩʝʪʠ ʦʙʤʝʥʘ ʜʘʥʥʳʤʠ, ʢʦʪʦʨʳʝ ʙʘʟʠʨʫʶʪʩʷ 

ʥʘ ʤʘʛʠʩʪʨʘʣʴʥʳʭ ʢʘʥʘʣʘʭ ʧʝʨʚʠʯʥʳʭ ʩʝʪʝʡ ʩʚʷʟʠ. ɻʂ ʚʪʦʨʦʛʦ ʢʣʘʩʩʘ ʤʦʛʫʪ 

ʧʨʠʥʘʜʣʝʞʘʪʴ ʦʜʥʦʡ ʠʣʠ ʥʝʩʢʦʣʴʢʠʤ ʦʨʛʘʥʠʟʘʮʠʷʤ, ʥʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʦʙʳʯʥʦ 

ʤʥʦʛʠʤʠ ʦʨʛʘʥʠʟʘʮʠʷʤʠ. 

 ʐʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʩʝʪʠ ʥʘ ʦʩʥʦʚʝ ʩʝʨʚʝʨʘ. 

ʉʝʨʚʝʨ ï ʢʦʤʧʴʶʪʝʨ, ʫʧʨʘʚʣʷʶʱʠʡ ʩʝʪʴʶ ʠ ʜʘʶʱʠʡ ʜʦʩʪʫʧ ʩʝʪʝʚʳʤ 

ʧʦʣʴʟʦʚʘʪʝʣʷʤ ʢ ʩʚʦʠʤ ʨʝʩʫʨʩʘʤ. 

ʂʣʠʝʥʪʳ ï ʢʦʤʧʴʶʪʝʨʳ, ʥʘʭʦʜʷʱʠʝʩʷ ʚ ʩʝʪʠ ʠ ʠʤʝʶʱʠʝ ʚʦʟʤʦʞʥʦʩʪʴ 

ʨʘʙʦʪʘʪʴ ʩ ʜʘʥʥʳʤʠ ʠ ʨʝʩʫʨʩʘʤʠ ʩʝʪʠ. 

ʉʨʝʜʘ ʧʝʨʝʜʘʯʠ ï ʩʧʦʩʦʙ ʩʦʝʜʠʥʝʥʠʷ ʢʦʤʧʴʶʪʝʨʦʚ. 

ʇʦ ʪʠʧʫ ʠʩʧʦʣʴʟʫʝʤʳʭ ʚ ʩʝʪʠ ʨʝʩʫʨʩʦʚ ʩʝʨʚʝʨʳ ʜʝʣʷʪʩʷ ʥʘ: 

ʘ) ʬʘʡʣʦʚʳʡ ʩʝʨʚʝʨ (ʬʘʡʣ-ʩʝʨʚʝʨ). ʉʝʨʚʝʨ ʩʦʜʝʨʞʠʪ ʬʘʡʣʳ ʠ 

ʧʨʦʛʨʘʤʤʳ, ʢʦʪʦʨʳʝ ʩʦʚʤʝʩʪʥʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʩʝʪʠ. ʕʪʦ ʩʠʩʪʝʤʘ ʷʚʣʷʝʪʩʷ 

ʪʦʥʢʠʤ ʢʣʠʝʥʪʦʤ, ʢʦʛʜʘ ʥʘ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʤ ʢʦʤʧʴʶʪʝʨʝ ʠʤʝʝʪʩʷ 

ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʜʘʶʱʘʷ ʜʦʩʪʫʧ ʢ ʩʝʨʚʝʨʫ ʠ ʧʨʠ ʵʪʦʤ 

ʠʩʧʦʣʴʟʫʶʱʘʷ ʥʝʙʦʣʴʰʠʝ ʨʝʩʫʨʩʳ; 

ʙ) ʩʝʨʚʝʨ ʧʝʯʘʪʠ. ʉʝʨʚʝʨ ʤʦʞʝʪ ʙʳʪʴ ʥʝʜʦʩʪʘʪʦʯʥʦ ʤʦʱʥʳʡ. ʂ ʥʝʤʫ 

ʧʦʜʢʣʶʯʘʝʪʩʷ ʩʝʪʝʚʦʡ ʧʨʠʥʪʝʨ, ʢʦʪʦʨʳʡ ʨʘʩʧʝʯʘʪʳʚʘʝʪ ʜʘʥʥʳʝ ʩ ʨʘʟʥʳʭ 

ʩʝʪʝʚʳʭ ʫʟʣʦʚ. ʋʩʪʘʥʦʚʣʝʥʥʦʝ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʧʦʟʚʦʣʷʝʪ 

ʫʧʨʘʚʣʷʪʴ ʦʯʝʨʝʜʴʶ ʥʘ ʧʝʯʘʪʴ; 

ʚ) ʩʝʨʚʝʨ ʜʘʥʥʳʭ. ʕʪʦʪ ʩʝʨʚʝʨ ʭʨʘʥʠʪʴ ʙʘʟʫ ʜʘʥʥʳʭ, ʢʦʪʦʨʘʷ 

ʨʝʜʘʢʪʠʨʫʝʪʩʷ ʩ ʨʘʟʥʳʭ ʢʦʤʧʴʶʪʝʨʦʚ ʩʝʪʠ ʠ ʤʦʞʝʪ ʦʙʩʣʫʞʠʚʘʪʴ ʨʘʟʣʠʯʥʳ 

ʟʘʧʨʦʩʳ ʚ ʨʘʟʥʳʭ ʨʝʞʠʤʘʭ. ʊ.ʝ. ʩʝʨʚʝʨ ʤʦʞʝʪ ʧʦʩʳʣʘʪʴ ʜʘʥʥʳʭ ʥʘ 

ʢʦʤʧʴʶʪʝʨ ʢʣʠʝʥʪʘ ʠ ʫʞʝ ʪʘʤ ʧʨʦʠʩʭʦʜʠʪ ʦʙʨʘʙʦʪʢʘ ʜʘʥʥʳʭ (ʪʦʣʩʪʳʡ 

ʢʣʠʝʥʪ) ʠʣʠ ʩʝʨʚʝʨ ʩʘʤ ʦʙʨʘʙʘʪʳʚʘʝʪ ʟʘʧʨʦʩ ʢʣʠʝʥʪʘ ʠ ʦʪʩʳʣʘʝʪ ʪʦʣʴʢʦ 

ʨʝʟʫʣʴʪʘʪ (ʪʦʥʢʠʡ ʢʣʠʝʥʪ). ʇʦʩʣʝʜʥʠʡ ʨʝʞʠʤ ʷʚʣʷʝʪʩʷ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʤ ʠ 

ʧʨʠʤʝʥʷʝʪʩʷ ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʩʝʪʝʚʳʭ ʙʘʟʘʭ ʜʘʥʥʳʭ; 

ʛ) ʩʝʨʚʝʨ ʧʨʠʣʦʞʝʥʠʡ ï ʵʪʦ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʝ ʭʨʘʥʠʣʠʱʘ ʧʨʠʢʣʘʜʥʦʛʦ 

ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʠ ʥʝ ʘʜʝʢʚʘʪʝʥ ʬʘʡʣ-ʩʝʨʚʝʨʫ. ʅʘ ʩʝʨʚʝʨʝ 

ʧʨʠʣʦʞʝʥʠʡ ʭʨʘʥʠʪʩʷ ʠʩʧʦʣʥʷʝʤʦʝ ʧʨʠʢʣʘʜʥʦʝ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ. 

ʏʪʦʙʳ ʟʘʧʫʩʪʠʪʴ ʪʘʢʦʝ ʧʨʠʣʦʞʝʥʠʝ, ʢʣʠʝʥʪ ʜʦʣʞʝʥ ʫʩʪʘʥʦʚʠʪʴ ʩʦʝʜʠʥʝʥʠʝ ʩ 

ʩʝʨʚʝʨʦʤ ʯʝʨʝʟ ʩʝʪʴ. ʇʨʠʣʦʞʝʥʠʝ ʚʳʧʦʣʥʷʝʪʩʷ ʥʘ ʵʪʦʤ ʩʝʨʚʝʨʝ, ʘ ʥʝ ʥʘ 

ʢʣʠʝʥʪʩʢʦʤ ʢʦʤʧʴʶʪʝʨʝ; 

ʜ) ʧʦʯʪʦʚʳʡ ʩʝʨʚʝʨ. ʕʪʦʪ ʩʝʨʚʝʨ ʫʯʘʩʪʚʫʝʪ ʚ ʦʙʤʝʥʝ ʠʥʬʦʨʤʘʮʠʝʡ 

ʧʦʩʨʝʜʩʪʚʦʤ ʩʦʦʙʱʝʥʠʡ. ɼʘʥʥʳʝ ʭʨʘʥʷʪʩʷ ʥʘ ʧʦʯʪʦʚʦʤ ʩʝʨʚʝʨʝ ʠ ʜʦʩʪʫʧʥʳ 

ʧʦʣʴʟʦʚʘʪʝʣʶ ʚ ʣʶʙʦʝ ʫʜʦʙʥʦʝ ʝʤʫ ʚʨʝʤʷ. 
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7.1.2 ɹʘʟʦʚʳʝ ʪʦʧʦʣʦʛʠʠ 

ɺʩʝ ʢʦʤʧʴʶʪʝʨʳ ʚ ʃʂʉ ʜʦʣʞʥʳ ʙʳʪʴ ʩʦʝʜʠʥʝʥʳ ʥʦʩʠʪʝʣʝʤ ʩʠʛʥʘʣʘ, 

ʥʘʧʨʠʤʝʨ, ʢʘʙʝʣʝʤ. ʇʨʠ ʵʪʦʤ ʩʦʟʜʘʝʪʩʷ ʢʘʙʝʣʴʥʘʷ ʩʠʩʪʝʤʘ, ʦʧʨʝʜʝʣʷʶʱʘʷ 

ʬʠʟʠʯʝʩʢʫʶ ʪʦʧʦʣʦʛʠʶ ʩʝʪʠ. ʈʘʩʩʤʘʪʨʠʚʘʶʪ ʠ ʣʦʛʠʯʝʩʢʫʶ ʪʦʧʦʣʦʛʠʶ, 

ʢʦʪʦʨʘʷ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʥʘʧʨʘʚʣʝʥʠʷʤʠ ʧʦʪʦʢʦʚ ʜʘʥʥʳʭ ʤʝʞʜʫ ʫʟʣʘʤʠ ʩʝʪʠ. 

ʌʠʟʠʯʝʩʢʘʷ ʠ ʣʦʛʠʯʝʩʢʘʷ ʪʦʧʦʣʦʛʠʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʟʘʚʠʩʠʤʳ ʜʨʫʛ ʦʪ ʜʨʫʛʘ. 

ʊʦʧʦʣʦʛʠʷ ʩʝʪʠ ï ʵʪʦ ʚʟʘʠʤʥʦʝ ʨʘʟʤʝʱʝʥʠʝ ʢʦʤʧʴʶʪʝʨʦʚ, ʬʠʟʠʯʝʩʢʦʡ 

ʩʨʝʜʳ (ʢʘʙʝʣʴʥʦʡ ʩʠʩʪʝʤʳ) ʠ ʜʨʫʛʠʭ ʩʝʪʝʚʳʭ ʫʩʪʨʦʡʩʪʚ. 

ʌʠʟʠʯʝʩʢʘʷ ʪʦʧʦʣʦʛʠʷ ʦʧʨʝʜʝʣʷʝʪ ʥʝ ʪʦʣʴʢʦ ʨʘʩʧʦʣʦʞʝʥʠʝ 

ʢʦʤʧʴʶʪʝʨʦʚ, ʢʘʙʝʣʝʡ ʠ ʜʨʫʛʠʭ ʩʝʪʝʚʳʭ ʘʧʧʘʨʘʪʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ, ʥʦ 

ʬʠʟʠʯʝʩʢʦʝ ʧʦʜʢʣʶʯʝʥʠʝ ʫʟʣʦʚ. ʕʪʦʪ ʪʝʨʤʠʥ ʤʦʞʝʪ ʙʳʪʴ ʟʘʤʝʥʝʥ ʥʘ 

çʬʠʟʠʯʝʩʢʦʝ ʨʘʩʧʦʣʦʞʝʥʠʝè, çʢʦʤʧʦʥʦʚʢʘ ʩʝʪʠè, çʢʘʨʪʘ ʩʝʪʠè ʠʣʠ çʩʭʝʤʘè. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʠʩʧʦʣʴʟʫʶʪʩʷ ʩʝʪʠ, ʩʪʨʦʷʱʠʝʩʷ ʥʘ ʦʩʥʦʚʝ ʙʘʟʦʚʳʭ 

ʬʠʟʠʯʝʩʢʠʭ ʪʦʧʦʣʦʛʠʷʭ ʪʨʝʭ ʪʠʧʦʚ: 

ï ʪʦʧʦʣʦʛʠʷ çʰʠʥʘè; 

ï ʪʦʧʦʣʦʛʠʷ çʟʚʝʟʜʘè; 

ï ʪʦʧʦʣʦʛʠʷ çʢʦʣʴʮʦè. 

 çʐʠʥʘè ï ʢʦʤʧʴʶʪʝʨʳ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʚʜʦʣʴ ʤʘʛʠʩʪʨʘʣʠ (ʈʠʩ.7.1). 

 

 

 

 

 

 

ʈʠʩʫʥʦʢ 7.1 - ʇʨʦʩʪʘʷ ʩʝʪʴ ʩ ʪʦʧʦʣʦʛʠʝʡ çʰʠʥʘè 

 

ʐʠʥʥʘʷ ʪʦʧʦʣʦʛʠʷ ʦʙʝʩʧʝʯʠʚʘʝʪ ʣʠʥʝʡʥʫʶ ʩʭʝʤʫ ʧʦʜʢʣʶʯʝʥʠʷ 

ʢʦʤʧʴʶʪʝʨʦʚ ʢ ʦʜʥʦʤʫ ʢʘʙʝʣʶ. ʅʘ ʢʦʥʮʘʭ ʢʘʙʝʣʷ ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ 

ʦʢʦʥʝʯʥʳʝ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ï ʪʝʨʤʠʥʘʪʦʨʳ (ʈʠʩ.7.2). ʉʠʛʥʘʣ ʧʨʦʭʦʜʠʪ ʧʦ 

ʢʘʙʝʣʶ ʯʝʨʝʟ ʚʩʝ ʧʦʜʢʣʶʯʝʥʥʳʝ ʢʦʤʧʴʶʪʝʨʳ, ʦʪʨʘʞʘʷʩʴ ʦʪ ʪʝʨʤʠʥʘʪʦʨʦʚ. 

ʂʦʤʧʴʶʪʝʨʳ ʧʦʜʢʣʶʯʘʶʪʩʷ ʢ ʢʘʙʝʣʶ ʩ ʧʦʤʦʱʴʶ ʊ-ʨʘʟʲʝʤʦʚ. ʅʦ ʯʝʤ 

ʙʦʣʴʰʝ ʢʦʤʧʴʶʪʝʨʦʚ, ʪʝʤ ʤʝʜʣʝʥʥʝʝ ʩʝʪʴ. ʕʪʦ ʦʜʠʥ ʠʟ ʬʘʢʪʦʨʦʚ ʚʣʠʷʶʱʠʡ 

ʥʘ ʙʳʩʪʨʦʜʝʡʩʪʚʠʝ ʩʝʪʠ. ʇʦʤʠʤʦ ʥʝʛʦ ʝʩʪʴ ʤʥʦʞʝʩʪʚʦ ʜʨʫʛʠʭ ʬʘʢʪʦʨʦʚ: 

-  ʘʧʧʘʨʘʪʥʘʷ ʯʘʩʪʴ ʢʦʤʧʴʶʪʝʨʦʚ, ʨʘʙʦʪʘʶʱʠʭ ʚ ʩʝʪʠ 

-  ʯʘʩʪʦʪʘ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʤʝʞʜʫ ʢʦʤʧʴʶʪʝʨʘʤʠ 

-  ʩʝʪʝʚʳʭ ʧʨʠʣʦʞʝʥʠʡ, ʠʩʧʦʣʴʟʫʶʱʠʝʩʷ ʚ ʩʝʪʠ 

-  ʪʠʧ ʬʠʟʠʯʝʩʢʦʡ ʩʨʝʜʳ (ʢʘʙʝʣʷ) 

-  ʫʜʘʣʝʥʥʦʩʪʴ ʢʦʤʧʴʶʪʝʨʦʚ ʤʝʞʜʫ ʩʦʙʦʡ. 

çʐʠʥʘ ʧʨʦʚʦʜʠʪ ʩʠʛʥʘʣ ʦʪ ʦʜʥʦʛʦ ʢʦʥʮʘ ʩʝʪʠ ʚ ʜʨʫʛʦʡ. ʇʨʠ ʵʪʦʤ 

ʢʘʞʜʳʡ ʫʟʝʣ ʧʨʦʚʝʨʷʝʪ ʘʜʨʝʩ ʧʦʩʣʘʥʠʷ, ʠ ʝʩʣʠ ʦʥ ʩʦʚʧʘʜʘʝʪ ʩ ʘʜʨʝʩʦʤ ʫʟʣʘ, 

ʪʦ ʫʟʝʣ ʧʨʠʥʠʤʘʝʪ ʵʪʦ ʧʦʩʣʘʥʠʝ. ɽʩʣʠ ʘʜʨʝʩ ʥʝ ʩʦʚʧʘʜʘʝʪ ʩ ʘʜʨʝʩʦʤ ʫʟʣʘ, ʪʦ 

ʦʥ ʠʛʥʦʨʠʨʫʝʪ ʵʪʦ ʧʦʩʣʘʥʠʝ. 
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ʉʝʪʠ ʰʠʥʥʦʡ ʪʦʧʦʣʦʛʠʠ ʧʘʩʩʠʚʥʳ. ʕʪʦ ʟʥʘʯʠʪ, ʯʪʦ ʫʟʣʳ ʪʘʢʦʡ ʩʝʪʠ 

ʪʦʣʴʢʦ ʧʨʠʥʠʤʘʶʪ ʠʥʬʦʨʤʘʮʠʶ ʠ ʥʝ ʦʪʚʝʯʘʶʪ ʟʘ ʝʝ ʧʝʨʝʜʘʯʫ. ɽʩʣʠ ʦʜʠʥ ʠʟ 

ʫʟʣʦʚ ʥʝ ʨʘʙʦʪʘʝʪ, ʪʦ ʵʪʦ ʥʝ ʚʣʠʷʝʪ ʥʘ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʴ ʚʩʝʡ ʩʝʪʠ. ɽʩʣʠ ʞʝ 

ʨʘʟʦʨʚʘʥ ʦʙʱʠʡ ʢʘʙʝʣʴ ʠʣʠ ʥʘʨʫʰʝʥ ʢʦʥʪʘʢʪ ʚ ʨʘʟʲʝʤʝ, ʪʦ ʚʝʩʴ ʩʝʛʤʝʥʪ ʩʝʪʠ 

(ʫʯʘʩʪʦʢ ʤʝʞʜʫ ʜʚʫʤʷ ʪʝʨʤʠʥʘʪʦʨʘʤʠ) ʪʝʨʷʝʪ ʮʝʣʦʩʪʥʦʩʪʴ, ʠ ʩʝʪʴ 

ʦʢʘʟʳʚʘʝʪʩʷ ʥʝʨʘʙʦʪʦʩʧʦʩʦʙʥʦʡ. ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʪʦʯʢʠ, ʛʜʝ ʠʤʝʝʪʩʷ ʜʝʬʝʢʪ, 

ʢʘʙʝʣʴ ʧʨʦʚʝʨʷʶʪ ʤʝʪʦʜʦʤ çʜʝʣʝʥʠʷ ʧʦʧʦʣʘʤè. 

 
ʈʠʩʫʥʦʢ 7.2 - ʊʝʨʤʠʥʘʪʦʨʳ ʧʦʛʣʦʱʘʶʪ ʩʠʛʥʘʣ 

 

ʋʜʣʠʥʝʥʠʝ ʢʘʙʝʣʷ 

ʘ) ʢʘʙʝʣʴ ʩʦʝʜʠʥʷʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʙʘʨʨʝʣ-ʢʦʥʥʝʢʪʦʨʘ (ʥʦ ʧʨʠ ʪʘʢʦʤ 

ʩʧʦʩʦʙʝ ʧʦʜʩʦʝʜʠʥʝʥʠʷ ʩʠʛʥʘʣ ʦʩʣʘʙʝʚʘʝʪ, ʧʦʵʪʦʤʫ ʟʣʦʫʧʦʪʨʝʙʣʷʪʴ ʠʤ ʥʝ 

ʩʪʦʠʪ) 

ʙ) ʢʘʙʝʣʴ ʩʦʝʜʠʥʷʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʨʝʧʠʪʦʨʘ (ʧʨʠʙʦʨ, ʫʩʠʣʠʚʘʶʱʠʡ 

ʩʠʛʥʘʣ ʈʠʩ. 7.3).  

 

 
ʈʠʩʫʥʦʢ 7.3 - ʈʝʧʠʪʦʨ ʩʦʝʜʠʥʷʝʪ ʦʪʨʝʟʢʠ ʢʘʙʝʣʷ ʠ ʫʩʠʣʠʚʘʝʪ ʩʠʛʥʘʣ 

 

çɿʚʝʟʜʘè ï ʢʦʤʧʴʶʪʝʨʳ ʧʦʜʢʣʶʯʘʶʪʩʷ ʢ ʩʝʛʤʝʥʪʘʤ ʢʘʙʝʣʷ ʠʟ ʦʜʥʦʡ ʪʦʯʢʠ 

(ʈʠʩ. 7.4) 
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ʈʠʩʫʥʦʢ 7.4 - ʇʨʦʩʪʘʷ ʩʝʪʴ ʩ ʪʦʧʦʣʦʛʠʝʡ çʟʚʝʟʜʘè 

 

ɺ ʩʝʪʠ ʪʦʧʦʣʦʛʠʠ çʟʚʝʟʜʘè ʢʘʞʜʳʡ ʫʟʝʣ ʧʦʜʩʦʝʜʠʥʝʥ ʢ ʫʩʪʨʦʡʩʪʚʫ, 

ʥʘʟʳʚʘʝʤʦʤʫ ʢʦʥʮʝʥʪʨʘʪʦʨʦʤ (Hub) (ʈʠʩ. 7.5) ʣʠʙʦ ʢʦʤʤʫʪʘʪʦʨʦʤ (Switch). 

ʂʦʥʮʝʥʪʨʘʪʦʨ ʦʙʝʩʧʝʯʠʚʘʝʪ ʦʙʳʯʥʦʝ ʩʦʝʜʠʥʝʥʠʝ, ʢʦʛʜʘ ʚʩʝ ʫʟʣʳ ʤʦʛʫʪ 

ʚʟʘʠʤʦʜʝʡʩʪʚʦʚʘʪʴ ʜʨʫʛ ʩ ʜʨʫʛʦʤ. ɺ ʩʝʪʷʭ ʪʘʢʦʛʦ ʪʠʧʘ ʢʦʥʮʝʥʪʨʘʪʦʨ 

ʦʪʧʨʘʚʣʷʝʪ ʩʠʛʥʘʣ ʦʪ ʦʜʥʦʛʦ ʫʟʣʘ ʢ ʜʨʫʛʠʤ ʫʟʣʘʤ. ʂʦʥʮʝʥʪʨʘʪʦʨʳ ʙʳʚʘʶʪ 

ʢʘʢ ʧʘʩʩʠʚʥʳʝ, ʪʘʢ ʠ ʘʢʪʠʚʥʳʝ. ɸʢʪʠʚʥʳʝ ʢʦʥʮʝʥʪʨʘʪʦʨʳ ʧʦʜʜʝʨʞʠʚʘʶʪ 

ʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʫʟʣʦʚ ʠ ʙʦʣʝʝ ʜʣʠʥʥʳʝ ʢʘʙʝʣʠ. 

 
ʈʠʩʫʥʦʢ 7.5 - ʂʦʥʮʝʥʪʨʘʪʦʨ ï ʮʝʥʪʨʘʣʴʥʳʡ ʫʟʝʣ ʚ ʩʝʪʠ ʩ ʪʦʧʦʣʦʛʠʝʡ çʟʚʝʟʜʘè 

 

ʂʦʤʤʫʪʘʪʦʨʳ ʦʙʣʘʜʘʶʪ ʙʦʣʴʰʠʤ ʥʘʙʦʨʦʤ ʬʫʥʢʮʠʡ, ʯʝʤ 

ʢʦʥʮʝʥʪʨʘʪʦʨʳ, ʚʳʧʦʣʥʷʷ, ʚ ʯʘʩʪʥʦʩʪʠ, ʨʦʣʴ ʤʘʨʰʨʫʪʠʟʘʪʦʨʦʚ ʚ ʧʨʝʜʝʣʘʭ 

ʩʚʦʝʡ ʩʝʪʠ. ʉʝʪʝʚʳʝ ʪʦʧʦʣʦʛʠʠ, ʩʦʜʝʨʞʘʱʠʝ ʢʦʤʤʫʪʘʪʦʨʳ, ʧʦʣʫʯʠʣʠ 

ʥʘʟʚʘʥʠʝ ʢʦʤʤʫʪʠʨʫʝʤʳʭ ʪʦʧʦʣʦʛʠʡ. ʂʦʤʤʫʪʘʪʦʨ çʠʟʫʯʘʝʪè ʄɸʉ-ʘʜʨʝʩʘ ʠ 

ʩʦʭʨʘʥʷʝʪ ʠʭ ʚʦ ʚʥʫʪʨʝʥʥʝʡ ʪʘʙʣʠʮʝ ʧʦʠʩʢʘ. ʂʦʤʤʫʪʘʪʦʨ ʫʩʪʘʥʘʚʣʠʚʘʝʪ 

ʚʨʝʤʝʥʥʦʝ ʩʦʝʜʠʥʝʥʠʝʤ ʤʝʞʜʫ ʦʪʧʨʘʚʠʪʝʣʝʤ ʠ ʧʦʣʫʯʘʪʝʣʝʤ ʢʘʜʨʘ, ʠ ʢʘʜʨ 

ʧʝʨʝʜʘʝʪʩʷ ʧʦ ʵʪʦʤʫ ʚʨʝʤʝʥʥʦʤʫ ʩʦʝʜʠʥʝʥʠʶ.  

 çʂʦʣʴʮʦè ï ʢʘʙʝʣʴ ʩ ʧʦʜʢʣʶʯʝʥʥʳʤʠ ʢʦʤʧʴʶʪʝʨʘʤʠ ʟʘʤʢʥʫʪ ʚ ʢʦʣʴʮʦ (ʈʠʩ. 

7.6) 
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ʈʠʩʫʥʦʢ 7.6 - ʇʨʦʩʪʘʷ ʩʝʪʴ ʩ ʪʦʧʦʣʦʛʠʝʡ çʢʦʣʴʮʦè 

 

ɼʣʷ ʩʝʪʠ ʪʦʧʦʣʦʛʠʠ çʢʦʣʴʮʦè ʭʘʨʘʢʪʝʨʥʦ ʦʪʩʫʪʩʪʚʠʝ ʢʦʥʝʯʥʳʭ ʪʦʯʝʢ 

ʩʦʝʜʠʥʝʥʠʷ: ʩʝʪʴ ʟʘʤʢʥʫʪʘ, ʦʙʨʘʟʫʷ ʥʝʨʘʟʨʳʚʥʦʝ ʢʦʣʴʮʦ. ʅʘʯʘʚ ʜʚʠʞʝʥʠʝ ʠʟ 

ʦʜʥʦʡ ʪʦʯʢʠ ʪʘʢʦʛʦ ʢʦʣʴʮʘ, ʜʘʥʥʳʝ, ʚ ʢʦʥʮʝ ʢʦʥʮʦʚ, ʧʦʧʘʜʘʶʪ ʚ ʦʪʧʨʘʚʥʫʶ 

ʪʦʯʢʫ. ʀʟ-ʟʘ ʪʘʢʦʡ ʦʩʦʙʝʥʥʦʩʪʠ ʜʘʥʥʳʝ ʚ ʢʦʣʴʮʝ ʧʝʨʝʤʝʱʘʶʪʩʷ ʚʩʝʛʜʘ ʚ 

ʦʜʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ. ʇʦʚʨʝʞʜʝʥʠʝ ʦʜʥʦʛʦ ʢʘʙʝʣʴʥʦʛʦ ʩʝʛʤʝʥʪʘ (ʦʪʨʝʟʢʘ 

ʢʘʙʝʣʷ, ʩʦʝʜʠʥʷʶʱʝʛʦ ʜʚʘ ʩʦʩʝʜʥʠʭ ʢʦʤʧʴʶʪʝʨʘ) ʧʨʠʚʦʜʠʪ ʢ ʦʪʢʘʟʫ ʚʩʝʡ 

ʩʝʪʠ. ɼʨʫʛʦʝ ʩʣʘʙʦʝ ʤʝʩʪʦ çʢʦʣʴʮʘè ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ ʜʘʥʥʳʝ ʧʨʦʭʦʜʷʪ 

ʯʝʨʝʟ ʢʘʞʜʳʡ ʫʟʝʣ, ʜʘʚʘʷ ʚʦʟʤʦʞʥʦʩʪʴ ʧʝʨʝʭʚʘʪʘ ʠʥʬʦʨʤʘʮʠʠ, ʥʝ 

ʧʨʝʜʥʘʟʥʘʯʝʥʥʦʡ ʧʦʩʪʦʨʦʥʥʠʤ. ʂʘʢ ʧʨʘʚʠʣʦ, ʚ çʯʠʩʪʦʤè ʚʠʜʝ ʧʦʜʦʙʥʘʷ 

ʪʦʧʦʣʦʛʠʷ ʥʝ ʧʨʠʤʝʥʷʝʪʩʷ ʠʟ-ʟʘ ʩʚʦʝʡ ʥʝʥʘʜʝʞʥʦʩʪʠ. 

 ɼʘʥʥʳʝ ʚ ʪʦʧʦʣʦʛʠʠ çʢʦʣʴʮʦè ʧʝʨʝʜʘʶʪʩʷ ʩ ʧʦʤʦʱʴʶ ʤʘʨʢʝʨʘ. ʄʘʨʢʝʨ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʧʝʨʝʜʘʝʪʩʷ, ʧʦʢʘ ʘʜʨʝʩ ʥʝ ʩʦʚʧʘʜʝʪ ʩ ʘʜʨʝʩʦʤ ʧʦʣʫʯʘʪʝʣʷ. 

ʇʨʠʥʠʤʘʶʱʠʡ ʢʦʤʧʴʶʪʝʨ ʧʝʨʝʜʘʝʪ ʩʦʦʙʱʝʥʠʝ ʦ ʧʨʠʝʤʝ ʜʘʥʥʳʭ. ʂʦʤʧʴʶʪʝʨ 

ʧʝʨʝʜʘʚʰʠʡ ʩʦʦʙʱʝʥʠʝ, ʧʦʣʫʯʠʚ ʧʦʜʪʚʝʨʞʜʝʥʠʝ, ʩʦʟʜʘʝʪ ʥʦʚʳʡ ʤʘʨʢʝʨ ʠ 

ʦʪʧʨʘʚʣʷʝʪ ʝʛʦ ʚ ʩʝʪʴ. ʉʢʦʨʦʩʪʴ ʜʚʠʞʝʥʠʷ ʤʘʨʢʝʨʘ ʧʦ çʢʦʣʴʮʫè ʧʨʘʢʪʠʯʝʩʢʠ 

ʢʘʢ ʩʢʦʨʦʩʪʴ ʩʚʝʪʘ. 

 ʂʦʤʙʠʥʠʨʦʚʘʥʥʳʝ ʪʦʧʦʣʦʛʠʠ ï çʟʚʝʟʜʘ-ʰʠʥʘè ï ʵʪʦ ʢʦʤʙʠʥʘʮʠʷ 

ʪʦʧʦʣʦʛʠʡ çʰʠʥʘè ʠ çʟʚʝʟʜʘè, ʪ.ʝ. ʥʝʩʢʦʣʴʢʦ ʩʝʪʝʡ ʩ ʪʦʧʦʣʦʛʠʝʡ çʟʚʝʟʜʘè 

ʦʙʲʝʜʠʥʷʶʪʩʷ ʤʘʛʠʩʪʨʘʣʴʥʦʡ ʣʠʥʝʡʥʦʡ çʰʠʥʦʡè (ʈʠʩ.7.7). 

 

 
 

ʈʠʩʫʥʦʢ 7.7 - ʇʨʠʤʝʨ ʩʝʪʠ ʩ ʪʦʧʦʣʦʛʠʝʡ çʟʚʝʟʜʘ-ʰʠʥʘè 

 

çɿʚʝʟʜʘ- ʢʦʣʴʮʦè ï ʚ ʦʪʣʠʯʠʝ ʦʪ çʟʚʝʟʜʳ-ʰʠʥʘè ʢʦʥʮʝʥʪʨʘʪʦʨʳ ʥʘ ʦʩʥʦʚʝ 

ʛʣʘʚʥʦʛʦ ʢʦʥʮʝʥʪʨʘʪʦʨʘ ʦʙʨʘʟʫʶʪ ʟʚʝʟʜʫ (ʈʠʩ.7.8). 
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ʈʠʩʫʥʦʢ 7.8 - ʉʝʪʴ ʩ ʪʦʧʦʣʦʛʠʝʡ çʟʚʝʟʜʘ-ʢʦʣʴʮʦè 

 

ʊʘʙʣʠʮʘ 7.1 - ɺʳʙʦʨ ʪʦʧʦʣʦʛʠʠ 

ʊʦʧʦʣʦʛʠʷ ʇʨʝʠʤʫʱʝʩʪʚʘ ʅʝʜʦʩʪʘʪʢʠ 

ʐʠʥʘ ¶ ʦʪʢʘʟ ʦʜʥʦʛʦ ʠʟ ʫʟʣʦʚ ʥʝ 
ʚʣʠʷʝʪ ʥʘ ʨʘʙʦʪʫ ʩʝʪʠ ʚ 

ʮʝʣʦʤ; 

¶ ʧʨʦʩʪʦʪʘ ʠ ʛʠʙʢʦʩʪʴ 

ʩʦʝʜʠʥʝʥʠʡ; 

¶ ʥʝʜʦʨʦʛʦʡ ʢʘʙʝʣʴ ʠ 

ʨʘʟʲʝʤʳ; 

¶ ʩʝʪʴ ʣʝʛʢʦ ʨʘʩʰʠʨʠʪʴ; 

¶ ʪʨʝʙʫʝʪʩʷ ʥʝʙʦʣʴʰʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʧʦʛʦʥʥʳʭ 

ʤʝʪʨʦʚ ʢʘʙʝʣʷ; 

¶ ʧʨʦʩʪʦʪʘ ʧʨʦʢʣʘʜʢʠ ʢʘʙʝʣʷ 
(ʢʨʦʩʩʠʨʦʚʢʠ), ʠʟ-ʟʘ ʯʝʛʦ 

ʧʦʚʳʰʘʝʪʩʷ ʥʘʜʝʞʥʦʩʪʴ 

ʩʝʪʠ. 

¶ ʨʘʟʨʳʚ ʢʘʙʝʣʷ ʤʦʞʝʪ 

ʧʦʚʣʠʷʪʴ ʥʘ ʨʘʙʦʪʫ ʙʦʣʴʰʦʛʦ 

ʢʦʣʠʯʝʩʪʚʘ ʧʦʜʢʣʶʯʝʥʥʳʭ ʢ 

ʩʝʪʠ ʫʟʣʦʚ; 

¶ ʦʛʨʘʥʠʯʝʥʠʷ ʥʘ ʜʣʠʥʫ ʢʘʙʝʣʷ 
ʠ ʢʦʣʠʯʝʩʪʚʦ ʧʦʜʢʣʶʯʘʝʤʳʭ 

ʫʟʣʦʚ; 

¶ ʪʨʫʜʥʦʩʪʴ ʦʙʥʘʨʫʞʝʥʠʷ 

ʜʝʬʝʢʪʦʚ ʩʦʝʜʠʥʝʥʠʡ; 

¶ ʧʨʠ ʨʘʩʰʠʨʝʥʠʠ ʩʝʪʠ 

ʟʥʘʯʠʪʝʣʴʥʦ ʩʥʠʞʘʝʪʩʷ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ; 

¶ ʦʛʨʘʥʠʯʝʥʥʘʷ ʧʨʦʧʫʩʢʥʘʷ 

ʩʧʦʩʦʙʥʦʩʪʴ ʢʘʙʝʣʴʥʦʡ 

ʩʠʩʪʝʤʳ. 

ʂʦʣʴʮʦ ¶ ʂʦʤʧʴʶʪʝʨʳ ʩ ʨʘʚʥʳʤʠ 

ʧʨʘʚʘʤʠ ʜʦʩʪʫʧʘ. 

¶ ʇʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʩʝʪʠ ʥʝ 
ʟʘʚʠʩʠʪ ʦʪ ʢʦʣʠʯʝʩʪʚʘ 

ʧʦʣʴʟʦʚʘʪʝʣʝʡ 

¶ ʩʣʦʤʘʥʥʳʡ ʢʦʤʧʴʶʪʝʨ ʤʦʞʝʪ 
ʚʳʚʝʩʪʠ ʠʟ ʩʪʨʦʷ ʚʩʶ ʩʝʪʴ.  

¶ ʊʨʫʜʥʦ ʦʧʨʝʜʝʣʠʪʴ ʩʝʪʝʚʫʶ 
ʧʨʦʙʣʝʤʫ.  

¶ ɼʣʷ ʠʟʤʝʥʝʥʠʷ ʧʨʦʝʢʪʘ ʩʝʪʠ 
ʪʨʝʙʫʝʪʩʷ ʦʩʪʘʥʦʚʢʘ ʨʘʙʦʪʳ 

ʚʩʝʡ ʩʝʪʠ 

ɿʚʝʟʜʘ ¶ ʧʨʦʩʪʦʪʫ ʧʦʜʢʣʶʯʝʥʠʷ 

ʥʦʚʦʛʦ ʫʟʣʘ; 

¶ ʚʳʭʦʜ ʠʟ ʩʪʨʦʷ ʚʩʝʛʦ 

ʩʝʛʤʝʥʪʘ ʩʝʪʠ ʧʨʠ ʦʪʢʘʟʝ 
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¶ ʚʦʟʤʦʞʥʦʩʪʴ 
ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʛʦ 

ʫʧʨʘʚʣʝʥʠʷ ʩʝʪʴʶ; 

¶ ʣʝʛʢʦʩʪʴ ʠʟʤʝʥʝʥʠʷ ʩʭʝʤʳ 
ʧʨʦʢʣʘʜʢʠ ʢʘʙʝʣʷ; 

¶ ʤʘʢʩʠʤʘʣʴʥʦ ʫʧʨʦʱʝʥʥʫʶ 

ʣʦʢʘʣʠʟʘʮʠʶ ʜʝʬʝʢʪʦʚ 

ʩʦʝʜʠʥʝʥʠʡ. 

ʢʦʥʮʝʥʪʨʘʪʦʨʘ 

(ʢʦʤʤʫʪʘʪʦʨʘ), ʥʘ ʙʘʟʝ 

ʢʦʪʦʨʦʛʦ ʧʦʩʪʨʦʝʥ ʵʪʦʪ 

ʩʝʛʤʝʥʪ; 

¶ ʙʦʣʴʰʦʡ ʨʘʩʭʦʜ ʢʘʙʝʣʷ, 

ʧʨʠʤʝʥʷʝʤʦʛʦ ʜʣʷ ʩʦʟʜʘʥʠʷ 

ʩʝʪʠ. 

ʈʝʟʶʤʝ:  

ʊʦʧʦʣʦʛʠʝʡ ʥʘʟʳʚʘʝʪʩʷ ʦʧʨʝʜʝʣʝʥʥʦʝ ʬʠʟʠʯʝʩʢʦʝ ʨʘʩʧʦʣʦʞʝʥʠʝ 

ʢʦʤʧʴʶʪʝʨʦʚ. ʉʫʱʝʩʪʚʫʶʪ ʪʨʠ ʙʘʟʦʚʳʝ ʪʦʧʦʣʦʛʠʠ: çʰʠʥʘè, çʟʚʝʟʜʘè, 

çʢʦʣʴʮʦè. ʀʩʧʦʣʴʟʫʷ ʵʪʠ ʪʦʧʦʣʦʛʠʠ ʤʦʞʥʦ ʧʦʩʪʨʦʠʪʴ ʨʘʟʥʳʝ ʢʦʤʙʠʥʘʮʠʠ, 

ʥʘʧʨʠʤʝʨ, çʟʚʝʟʜʘ-ʰʠʥʘè, çʟʚʝʟʜʘ-ʢʦʣʴʮʦè. 

 

7.2 ʉʝʪʝʚʦʡ ʢʘʙʝʣʴ ï ʬʠʟʠʯʝʩʢʘʷ ʩʨʝʜʘ ʧʝʨʝʜʘʯʠ 

7.2.1 ʊʠʧʳ ʢʘʙʝʣʝʡ 

 ʉʦʚʨʝʤʝʥʥʳʝ ʢʦʤʧʴʶʪʝʨʥʳʝ ʩʝʪʠ ʚ ʩʚʦʝʤ ʙʦʣʴʰʠʥʩʪʚʝ ʩʦʝʜʠʥʷʶʪʩʷ ʩ 

ʧʦʤʦʱʴʶ ʧʨʦʚʦʜʘ ʠʣʠ ʢʘʙʝʣʠ. ʉʠʩʪʝʤʫ ʩʝʪʝʚʳʭ ʢʘʙʝʣʝʡ ʥʘʟʳʚʘʶʪ 

ʬʠʟʠʯʝʩʢʦʡ ʩʨʝʜʦʡ ʜʣʷ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʤʝʞʜʫ ʫʟʣʘʤʠ ʩʝʪʠ. ʀʤʝʶʪʩʷ 

ʨʘʟʥʳʝ ʚʠʜʳ ʢʘʙʝʣʝʡ, ʢʦʪʦʨʳʝ ʧʨʠʤʝʥʷʶʪʩʷ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ʦʪ ʤʘʣʳʭ ʜʦ 

ʙʦʣʴʰʠʭ ʩʝʪʝʡ. 

 ɹʘʟʦʚʫʶ ʦʩʥʦʚʫ ʢʘʙʝʣʴʥʦʡ ʩʠʩʪʝʤʳ ʩʦʩʪʘʚʣʷʶʪ 3 ʛʨʫʧʧʳ ʢʘʙʝʣʝʡ ï ʵʪʦ: 

ʘ) ʢʘʙʝʣʴ ʢʦʘʢʩʠʣ (Coaxial Cable); 

ʙ) ʚʠʪʘʷ ʧʘʨʘ (Twisted Pair) (ʤʦʞʝʪ ʙʳʪʴ ʥʝʵʢʨʘʥʠʨʦʚʘʥʥʦʡ (unshielded) 

ʠ ʵʢʨʘʥʠʨʦʚʘʥʥʦʡ (shielded)) 

ʚ) ʦʧʪʦʚʦʣʦʢʥʦ (Fiber Optic). 

 

ʂʦʘʢʩʠʘʣʴʥʳʡ ʢʘʙʝʣʴ 

 ʆʙʳʯʥʳʡ ʢʦʘʢʩʠʘʣʴʥʳʡ ʢʘʙʝʣʴ ʩʦʜʝʨʞʠʪ ʞʠʣʫ ʠʟ ʤʝʜʠ, ʩʣʦʡ ʠʟʦʣʷʮʠʠ, 

ʤʝʪʘʣʣʠʯʝʩʢʫʶ ʦʧʣʝʪʢʫ ʠ ʚʥʝʰʥʶʶ ʦʙʦʣʦʯʢʫ (ʈʠʩ.7.9).   

 

 

 

 
 

 

 

ʈʠʩʫʥʦʢ 7.9 - ʉʪʨʫʢʪʫʨʘ ʢʦʘʢʩʠʘʣʴʥʦʛʦ ʢʘʙʝʣʷ 

 

͍͔ͤ΄ͤΎΎ ͦ͋ͦͦ͡;͊͟ ˮͦ͘͡Ύͼ͙ͦͤͤ·͚ ͚ͫͦ͡ ό͙͍͙͙ͨͦͤ͡͡ͻ͙ͦͪ͒͡Σ 

͔ͭͺͦͤ͡ύ 

ˮͦ͘͡Ύͼ͙Ύ ό͙͍͙͙ͨͦͤ͡͡ͻ͙ͦͪ͒͡Σ ͔ͭ ˻͔ͨͭ͊͟͡ ͙͘ ͔ͣ͒ͤ·ͻ ͍͍ͨͪͦͦ͒ͦ 
˽͍ͪͦͦ͒Ύ΅͊Ύ ͙͗͊͡ 
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ʂʦʘʢʩʠʘʣʴʥʳʡ ʢʘʙʝʣʴ ʦʙʣʘʜʘʝʪ ʚʳʩʦʢʦʡ ʧʦʤʝʭʦʫʩʪʦʡʯʠʚʦʩʪʴʶ ʠ 

ʤʝʥʴʰʠʤ ʟʘʪʫʭʘʥʠʝʤ ʩʠʛʥʘʣʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʚʠʪʦʡ ʧʘʨʦʡ. ɿʘʪʫʭʘʥʠʝ 

(Attenuation) - ʵʪʦ ʦʩʣʘʙʣʝʥʠʝ ʩʠʛʥʘʣʘ ʧʨʠ ʧʨʦʭʦʞʜʝʥʠʠ ʝʛʦ ʧʦ ʢʘʙʝʣʶ. 

ʂʦʘʢʩʠʘʣʴʥʳʡ ʢʘʙʝʣʴ ʙʳʚʘʝʪ ʜʚʫʭ ʪʠʧʦʚ: 

ï ʪʦʥʢʠʡ (Thinnet) ʢʦʘʢʩʠʘʣ; 

ï ʪʦʣʩʪʳʡ (Thicknet) ʢʦʘʢʩʠʘʣ 

ʆʥʠ ʚʳʙʠʨʘʶʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʥʫʞʜ ʢʘʞʜʦʡ ʩʝʪʠ. ʄʘʢʩʠʤʘʣʴʥʘʷ 

ʜʣʠʥʘ ʜʣʷ ʪʦʥʢʦʛʦ ʢʦʘʢʩʠʘʣʴʥʦʛʦ ʢʘʙʝʣʷ, ʥʘ ʢʦʪʦʨʦʝ ʦʥ ʤʦʞʝʪ ʧʝʨʝʜʘʚʘʪʴ 

ʜʘʥʥʳʝ ʙʝʟ ʠʩʢʘʞʝʥʠʷ, ʜʦ 185 ʤ. ʊʦʣʩʪʳʡ ʢʦʘʢʩʠʘʣʴ ʦʪʣʠʯʘʝʪʩʷ ʩʚʦʝʡ 

ʞʝʩʪʢʦʩʪʴ, ʦʥ ʧʣʦʭʦ ʛʥʝʪʩʷ, ʝʛʦ ʜʠʘʤʝʪʨ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ 1 ʩʤ. ɼʨʫʛʦʝ ʝʛʦ 

ʥʘʟʚʘʥʠʝ çʩʪʘʥʜʘʨʪʥʳʡ Ethernetè, ʪʘʢ ʢʘʢ ʦʥ ʙʳʣ ʧʝʨʚʳʤ ʚʠʜʦʤ ʢʘʙʝʣʷ, 

ʧʨʠʤʝʥʝʥʥʳʤ ʚ Ethernet. ʊʦʣʩʪʳʡ ʢʦʘʢʩʠʘʣʴʥʳʡ ʢʘʙʝʣʴ ʤʦʞʝʪ ʧʝʨʝʜʘʚʘʪʴ 

ʩʠʛʥʘʣ ʙʝʟ ʠʩʢʘʞʝʥʠʷ ʥʘ ʨʘʩʩʪʦʷʥʠʝ ʜʦ 500 ʤ, ʚʩʣʝʜʩʪʚʠʝ ʵʪʦ ʝʛʦ 

ʧʨʦʢʣʘʜʳʚʘʶʪ ʢʘʢ ʤʘʛʠʩʪʨʘʣʴ (Backbone), ʢʦʪʦʨʘʷ ʤʦʞʝʪ ʩʦʝʜʠʥʷʝʪ ʩʝʪʠ, 

ʠʩʧʦʣʴʟʫʶʱʠʝ ʪʦʥʢʠʡ ʢʦʘʢʩʠʘʣʴʥʳʡ ʢʘʙʝʣʴ. 

ʊʦʥʢʠʡ ʢʦʘʢʩʠʘʣʴʥʳʡ ʢʘʙʝʣʴ ʚ ʦʪʣʠʯʠʝ ʦʪ ʪʦʣʩʪʦʛʦ ʫʜʦʙʝʥ ʚ ʫʩʪʘʥʦʚʢʝ, 

ʛʠʙʢʠʡ ʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʜʦʨʦʛʦʡ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʳʙʦʨ ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ 

ʚʠʜʘ ʢʦʘʢʩʠʘʣʴʥʦʛʦ ʢʘʙʝʣʷ ʙʫʜʝʪ ʟʘʚʠʩʠʪ ʦʪ ʧʦʪʨʝʙʥʦʩʪʠ ʢʦʥʢʨʝʪʥʦʡ ʩʝʪʠ 

(ʊʘʙʣʠʮʘ 7.2). 

 

ʊʘʙʣʠʮʘ 7.2 ï ʉʨʘʚʥʝʥʠʝ ʪʠʧʦʚ ʢʘʙʝʣʷ 

ʊʦʥʢʠʡ ʢʦʘʢʩʠʘʣʴʥʳʡ ʢʘʙʝʣʴ ʊʦʣʩʪʳʡ ʢʦʘʢʩʠʘʣʴʥʳʡ ʢʘʙʝʣʴ 

ɼʠʘʤʝʪʨ ï 0,5 ʩʤ. ʄʦʞʝʪ 

ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʚ ʣʶʙʦʤ ʪʠʧʝ ʩʝʪʠ, 

ʫʩʪʘʥʦʚʢʘ ʝʛʦ ʧʨʦʩʪʘʷ. ʀʤʝʝʪ ʨʘʟʲʝʤ 

ʥʘ ʩʝʪʝʚʦʡ ʢʘʨʪʝ ʜʣʷ ʧʦʜʢʣʶʯʝʥʠʷ. 

ʇʝʨʝʜʘʝʪ ʩʠʛʥʘʣ ʙʝʟ ʠʩʢʘʞʝʥʠʷ ʥʘ 

ʨʘʩʩʪʦʷʥʠʝ ʜʦ 180 ʤ. ʆʥ ʦʪʥʦʩʠʪʩʷ ʢ 

ʩʝʤʝʡʩʪʚʫ RG-58 (ʩ ʩʦʧʨʦʪʠʚʣʝʥʠʝʤ 

50ʆʤ). ʆʪʣʠʯʠʪʝʣʴʥʘʷ ʦʩʦʙʝʥʥʦʩʪʴ 

ï ʤʝʜʥʘʷ ʞʠʣʘ 

ɼʠʘʤʝʪʨ ï 1ʩʤ. ɾʠʣʘ ʚ ʩʝʯʝʥʠʠ 

ʪʦʣʱʝ. ʩʠʛʥʘʣ ʧʝʨʝʜʘʝʪʩʷ ʥʘ 

ʨʘʩʩʪʦʷʥʠʝ ʜʦ 500 ʤ. ʀʩʧʦʣʴʟʫʶʪ ʚ 

ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʥʦʛʦ ʤʘʛʠʩʪʨʘʣʴʥʦʛʦ 

ʢʘʙʝʣʷ. ʇʦʜʢʣʶʯʝʥʠʝ ʯʝʨʝʟ 

ʩʧʝʮʠʘʣʴʥʦʝ ʫʩʪʨʦʡʩʪʚʦ ʪʨʘʥʩʠʚʝʨ. 

ʊʨʘʥʩʠʚʝʨ ʩʥʘʙʞʝʥ ʢʦʥʥʝʢʪʦʨʦʤ 

(ʟʫʙ ʚʘʤʧʠʨʘ) ʠʣʠ DIX-ʢʦʥʥʝʢʪʦʨ. 

ʉʣʦʞʝʥ ʚ ʫʩʪʘʥʦʚʢʝ. ɼʦʨʦʞʝ 

ʪʦʥʢʦʛʦ. 

 

ʂʘʙʝʣʠ ʧʦʜʢʣʶʯʘʶʪʩʷ ʩ ʧʦʤʦʱʴʶ ʩʣʝʜʫʶʱʝʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ: 

ʘ) ʂʦʥʥʝʢʪʦʨ BNC ʤʦʞʝʪ ʧʨʠʧʘʠʚʘʪʴʩʷ ʠʣʠ ʦʙʞʠʤʘʪʴʩʷ ʥʘ ʢʦʥʮʝ 

ʢʘʙʝʣʷ. 

ʙ) ʂʦʥʥʝʢʪʦʨ BNC ɽ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʩʦʝʜʠʥʷʝʪ ʢʘʙʝʣʴ ʩ ʩʝʪʝʚʳʤ 

ʘʜʘʧʪʝʨʦʤ. 

ʚ) ɹʘʨʨʝʣ-ʢʦʥʥʝʢʪʦʨ BNC ʩʣʫʞʠʪ ʜʣʷ ʩʦʝʜʠʥʝʥʠʷ ʜʚʫʭ ʩʝʛʤʝʥʪʦʚ 

ʪʦʥʢʦʛʦ ʢʦʘʢʩʠʘʣʴʥʦʛʦ ʢʘʙʝʣʷ. 

ʛ) ʊʝʨʤʠʥʘʪʦʨ ʷʚʣʷʝʪʩʷ ʟʘʛʣʫʰʢʦʡ ʥʘ ʢʦʥʮʝ ʩʝʪʠ ʠ ʩʣʫʞʠʪ ʜʣʷ 

ʧʦʛʣʦʱʝʥʠʷ ʦʪʨʘʞʝʥʥʳʭ ʩʠʛʥʘʣʦʚ 
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ʈʠʩʫʥʦʢ 7.10 - ʇʦʜʢʣʶʯʝʥʠʝ  ʪʦʥʢʦʛʦ ʢʦʘʢʩʠʘʣʴʥʦʛʦ ʢʘʙʝʣʷ ʢ ʢʦʤʧʴʶʪʝʨʫ 

 
ʈʠʩʫʥʦʢ 7.11 - ʇʦʜʢʣʶʯʝʥʠʝ ʪʨʘʥʩʠʚʝʨʘ ʢ ʪʦʣʩʪʦʤʫ ʢʦʘʢʩʠʘʣʴʥʦʤʫ ʢʘʙʝʣʶ 

 

ʂʣʘʩʩʳ ʢʦʘʢʩʠʘʣʴʥʳʭ ʢʘʙʝʣʝʡ 

ʂʘʙʝʣʴ PVC (ʧʦʣʠʚʠʥʠʣʭʣʦʨʠʜ) ï ʵʪʦ ʢʦʘʢʩʠʣ ʩ ʧʣʘʩʪʠʢʦʚʳʤ 

ʠʟʦʣʷʮʠʦʥʥʳʤ ʩʣʦʝʤ ʠʣʠ ʩ ʧʣʘʩʪʠʢʦʚʦʡ ʚʥʝʰʥʝʡ ʦʙʦʣʦʯʢʦʡ. ɼʦʩʪʦʠʥʩʪʚʦ 

ʵʪʦʛʦ ʢʘʙʝʣʷ ï ʦʥ ʜʦʩʪʘʪʦʯʥʦ ʛʠʙʢʠʡ, ʥʦ ʝʛʦ ʥʝʜʦʩʪʘʪʦʢ, ʯʪʦ ʧʨʠ ʛʦʨʝʥʠʠ ʦʥ 

ʚʳʜʝʣʷʝʪ ʷʜʦʚʠʪʳʝ ʛʘʟʳ. 

ʇʣʝʥʫʤʥʳʡ ʢʘʙʝʣʴ ï ʵʪʦ ʢʘʙʝʣʴ ʢʦʪʦʨʳʡ ʧʨʦʢʣʘʜʳʚʘʶʪ ʚ ʥʝʙʦʣʴʰʦʤ 

ʧʨʦʩʪʨʘʥʩʪʚʝ ʤʝʞʜʫ ʬʘʣʴʰ-ʧʦʪʦʣʢʦʤ ʠ ʧʝʨʝʢʨʳʪʠʝʤ. ʀʟʦʣʷʮʠʦʥʥʳʡ ʩʣʦʡ ʠ 

ʚʥʝʰʥʷʷ ʦʙʦʣʦʯʢʘ ʝʛʦ ʩʜʝʣʘʥʘ ʠʟ ʦʛʥʝʫʧʦʨʥʳʭ ʤʘʪʝʨʠʘʣʦʚ. ɽʛʦ ʥʝʜʦʩʪʘʪʦʢ 

ʦʥ ʜʦʨʦʞʝ ʠ ʞʝʩʪʯʝ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʢʦʘʢʩʠʘʣʴʥʦʛʦ ʢʘʙʝʣʷ, ʝʩʣʠ ʪʨʝʙʫʝʪʩʷ: 

-  ʧʝʨʝʜʘʚʘʪʴ ʟʚʫʢ, ʚʠʜʝʦ ʠ ʜʘʥʥʳʝ 

-  ʧʝʨʝʜʘʚʘʪʴ ʜʘʥʥʳʝ ʥʘ ʙʦʣʴʰʠʝ ʨʘʩʩʪʦʷʥʠʷ (ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʤʝʥʝʝ 
ʜʦʨʦʛʠʤʠ ʢʘʙʝʣʷʤʠ) 

-  ʟʥʘʢʦʤʘʷ ʪʝʭʥʦʣʦʛʠʷ, ʧʨʝʜʣʘʛʘʶʱʘʷ ʜʦʩʪʘʪʦʯʥʳʡ ʫʨʦʚʝʥʴ ʟʘʱʠʪʳ 

ʜʘʥʥʳʭ  

 

ɺʠʪʘʷ ʧʘʨʘ 

 ʉʝʡʯʘʩ ʢʦʘʢʩʠʣ ʠʩʧʦʣʴʟʫʶʪ ʥʝʦʭʦʪʥʦ, ʧʨʝʜʧʦʯʠʪʘʷ ʝʤʫ ʚʠʪʫʶ ʧʘʨʫ. 

ʂʘʙʝʣʴ ʥʘ ʦʩʥʦʚʝ ʚʠʪʦʡ ʧʘʨʳ ʩʦʩʪʦʠʪ ʠʟ ʜʚʫʭ ʧʨʦʚʦʜʦʚ, ʟʘʢʨʫʯʝʥʥʳʭ ʦʜʠʥ 

ʚʦʢʨʫʛ ʜʨʫʛʦʛʦ ʠ ʟʘʢʣʶʯʝʥʥʳʭ ʚ ʩʧʝʮʠʘʣʴʥʫʶ ʧʣʘʩʪʠʢʦʚʫʶ ʦʙʦʣʦʯʢʫ. 

ʅʘʧʨʠʤʝʨ, ʜʦʤʘʰʥʠʡ ʪʝʣʝʬʦʥʥʳʡ ʘʧʧʘʨʘʪ ʧʦʜʢʣʶʯʘʝʪʩʷ ʢ ʪʝʣʝʬʦʥʥʦʡ 

ʨʦʟʝʪʢʝ ʩ ʧʦʤʦʱʴʶ ʚʠʪʦʡ ʧʘʨʳ. 

͔͋͊ͪͪ͡-͔ͦͤͤͭͦͪ͟͟ 
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ʆʙʳʯʥʘʷ ʚʠʪʘʷ ʧʘʨʘ (Twisted Pair) - ʵʪʦ ʜʚʘ ʩʢʨʫʯʝʥʥʳʭ ʜʨʫʛ ʩ ʜʨʫʛʦʤ 

ʠʟʦʣʠʨʦʚʘʥʥʳʭ ʤʝʜʥʳʭ ʧʨʦʚʦʜʘ. ɺʠʪʘʷ ʧʘʨʘ ʙʳʚʘʝʪ ʜʚʫʭ ʚʠʜʦʚ: 

ï ʥʝʵʢʨʘʥʠʨʦʚʘʥʥʘʷ (Unshielded) ʚʠʪʘʷ ʧʘʨʘ (UTP); 

ï ʵʢʨʘʥʠʨʦʚʘʥʥʘʷ (Shielded) ʚʠʪʘʷ ʧʘʨʘ (STP). 

ɺʠʪʘʷ ʧʘʨʘ UTP (ʩʧʝʮʠʬʠʢʘʮʠʷ 10BaseT) ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʃɺʉ. 

ʆʥʘ ʩʦʩʪʦʠʪ ʠʟ ʜʚʫʭ ʠʟʦʣʠʨʦʚʘʥʥʳʭ ʤʝʜʥʳʭ ʧʨʦʚʦʜʦʚ. ʄʘʢʩʠʤʘʣʴʥʘʷ ʜʣʠʥʘ 

ʩʝʛʤʝʥʪʘ ʩʦʩʪʘʚʣʷʝʪ 100 ʤ. ʂʘʙʝʣʠ, ʩʧʦʩʦʙʥʳʝ ʧʝʨʝʜʘʚʘʪʴ ʜʘʥʥʳʝ ʩʦ 

ʩʢʦʨʦʩʪʴʶ ʦʪ 4 ʄʙʠʪ/ʩ ʜʦ 100 ʄʙʠʪ/ʩ, ʩʦʩʪʦʷʪ ʠʟ ʯʝʪʳʨʝʭ ʚʠʪʳʭ ʧʘʨ. ʄʥʦʛʠʝ 

ʪʝʣʝʬʦʥʥʳʝ ʩʠʩʪʝʤʳ ʠʩʧʦʣʴʟʫʶʪ ʥʝʵʢʨʘʥʠʨʦʚʘʥʥʫʶ ʚʠʪʫʶ ʧʘʨʫ.  

ɺʠʪʘʷ ʧʘʨʘ STP ʚ ʢʘʯʝʩʪʚʝ ʟʘʱʠʪʥʦʛʦ ʵʢʨʘʥʘ ʦʪ ʧʦʤʝʭ ʠʤʝʝʪ ʤʝʜʥʫʶ 

ʦʧʣʝʪʢʫ. ɼʦʧʦʣʥʠʪʝʣʴʥʦ ʢʘʞʜʘʷ ʧʘʨʘ ʧʨʦʚʦʜʦʚ ʚ STP ʦʙʤʘʪʳʚʘʝʪʩʷ ʬʦʣʴʛʦʡ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, STP ʭʦʨʦʰʦ ʟʘʱʠʱʝʥʘ ʦʪ ʚʥʝʰʥʠʭ ʧʦʤʝʭ (ʨʠʩ.7.12).  

 

 
 

ʈʠʩʫʥʦʢ 7.12 - ʅʝʵʢʨʘʥʠʨʦʚʘʥʥʘʷ ʠ ʵʢʨʘʥʠʨʦʚʘʥʥʘʷ ʚʠʪʳʝ ʧʘʨʳ 

 

ʄʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚʠʪʫʶ ʧʘʨʫ, ʝʩʣʠ: 

-  ʦʛʨʘʥʠʯʝʥʳ ʚ ʜʝʥʝʞʥʳʭ ʩʨʝʜʩʪʚʘʭ; 

-  ʥʫʞʥʘ ʧʨʦʩʪʘʷ ʫʩʪʘʥʦʚʢʘ; 

ʅʝʣʴʟʷ ʫʩʪʘʥʘʚʣʠʚʘʪʴ, ʝʩʣʠ ʚʳ ʭʦʪʠʪʝ ʙʳʪʴ ʘʙʩʦʣʶʪʥʦ ʫʚʝʨʝʥʥʳʤʠ ʚ 

ʮʝʣʦʩʪʥʦʩʪʠ ʜʘʥʥʳʭ, ʧʝʨʝʜʘʚʘʝʤʳʭ ʥʘ ʙʦʣʴʰʠʝ ʨʘʩʩʪʦʷʥʠʷ ʩ ʚʳʩʦʢʦʡ 

ʩʢʦʨʦʩʪʴʶ. 

ʇʨʝʠʤʫʱʝʩʪʚʦ ʚʠʪʦʡ ʧʘʨʳ ʚ ʪʦʤ, ʯʪʦ ʦʥʘ ʜʝʰʝʚʣʝ ʜʨʫʛʠʭ ʢʘʙʝʣʝʡ, ʪʘʢʠʭ 

ʢʘʢ ʢʦʘʢʩʠʣ.  ʂʨʦʤʝ ʪʦʛʦ, ʩ ʥʝʡ ʫʜʦʙʥʦ ʨʘʙʦʪʘʪʴ ʧʨʠ ʫʩʪʘʥʦʚʢʝ ʠ 

ʦʙʩʣʫʞʠʚʘʥʠʠ ʩʝʪʠ, ʠ ʦʥʘ ʣʝʛʢʦ ʜʦʩʪʫʧʥʘ. ʏʘʩʪʦ ʢʘʙʝʣʠ ʵʪʦʛʦ ʪʠʧʘ 

ʧʨʦʣʦʞʝʥʳ ʚ ʟʜʘʥʠʠ ʝʱʝ ʧʨʠ ʧʦʩʪʨʦʡʢʝ. ʈʘʟʲʝʤʳ ʜʣʷ ʥʠʭ ʦʯʝʥʴ ʧʦʭʦʞʠ ʥʘ 

ʪʝʣʝʬʦʥʥʳʝ.  

ʅʝʜʦʩʪʘʪʢʘʤʠ ʚʠʪʦʡ ʧʘʨʳ ʷʚʣʷʝʪʩʷ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʢ ʧʦʤʝʭʘʤ ʠ, ʢʘʢ 

ʩʣʝʜʩʪʚʠʝ, - ʦʛʨʘʥʠʯʝʥʠʝ ʥʘ ʨʘʩʩʪʦʷʥʠʝ ʧʨʦʢʣʘʜʢʠ. ʆʜʥʘʢʦ ʩʫʱʝʩʪʚʫʝʪ ʤʘʩʩʘ 

ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʡ, ʪʘʢ ʯʪʦ ʚ ʩʢʦʨʦʤ ʚʨʝʤʝʥʠ ʤʦʞʥʦ ʦʞʠʜʘʪʴ ʩʥʷʪʠʝ ʵʪʠʭ 

ʦʛʨʘʥʠʯʝʥʠʡ. 

 

ʆʧʪʦʚʦʣʦʢʥʦ 

ʆʧʪʦʚʦʣʦʢʦʥʥʳʡ ʢʘʙʝʣʴ ʧʝʨʝʜʘʝʪ ʮʠʬʨʦʚʳʝ ʜʘʥʥʳʝ ʢʘʢ 

ʤʦʜʫʣʠʨʦʚʘʥʥʳʝ ʩʚʝʪʦʚʳʝ ʠʤʧʫʣʴʩʳ ʧʦ ʦʧʪʠʯʝʩʢʠʤ ʚʦʣʦʢʥʘʤ. ʀʟʚʥʝ ʢ 

ʦʧʪʦʚʦʣʦʢʦʥʥʦʤʫ ʢʘʙʝʣʶ ʥʝʚʦʟʤʦʞʥʦ ʧʦʜʢʣʶʯʠʪʴʩʷ, ʥʝ ʨʘʟʨʫʰʠʚ ʝʛʦ, 

ʧʦʵʪʦʤʫ ʦʥ ʟʘʩʪʨʘʭʦʚʘʥ ʦʪ ʧʝʨʝʭʚʘʪʘ ʜʘʥʥʳʭ. ʇʦ ʦʧʪʦʚʦʣʦʢʦʥʥʳʤ ʣʠʥʠʷʤ 
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ʤʦʞʥʦ ʧʝʨʝʜʘʚʘʪʴ ʙʦʣʴʰʠʝ ʦʙʲʝʤʳ ʜʘʥʥʳʭ ʩ ʦʯʝʥʴ ʚʳʩʦʢʦʡ ʩʢʦʨʦʩʪʴʶ, 

ʧʦʪʦʤʫ ʯʪʦ ʩʠʛʥʘʣ ʚ ʥʠʭ ʥʝ ʟʘʪʫʭʘʝʪ ʠ ʥʝ ʠʩʢʘʞʘʝʪʩʷ. 

ɾʠʣʦʡ ʚ ʪʘʢʠʭ ʢʘʙʝʣʷʭ ʷʚʣʷʝʪʩʷ ʦʧʪʠʯʝʩʢʦʝ ʚʦʣʦʢʥʦ ï ʵʪʦ ʪʦʥʢʠʡ 

ʩʪʝʢʣʷʥʥʳʡ ʮʠʣʠʥʜʨ. ɽʛʦ ʧʦʢʨʳʚʘʶʪ ʦʙʦʣʦʯʢʦʡ ʚ ʚʠʜʝ ʩʪʝʢʣʘ, ʥʦ ʩ ʜʨʫʛʠʤ 

ʢʦʵʬʬʠʮʠʝʥʪʦʤ ʧʨʝʣʦʤʣʝʥʠʷ. ɺ ʦʧʪʦʚʦʣʦʢʥʝ ʩʠʛʥʘʣʳ ʧʝʨʝʜʘʶʪʩʷ ʪʦʣʴʢʦ ʚ 

ʦʜʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ, ʧʦʵʪʦʤʫ ʥʝʦʙʭʦʜʠʤʦ ʜʚʘ ʚʦʣʦʢʥʘ. ʇʦ ʦʜʥʦʤʫ 

ʦʩʫʱʝʩʪʚʣʷʶʪ ʧʝʨʝʜʘʯʫ, ʘ ʧʦ ʚʪʦʨʦʤʫ ï ʧʨʠʝʤ ʜʘʥʥʳʭ. ʉʢʦʨʦʩʪʴ ʧʝʨʝʜʘʯʠ ʧʦ 

ʦʧʪʦʚʦʣʦʢʥʫ ʜʦʩʪʠʛʘʝʪ ʟʥʘʯʝʥʠʡ 100 ʄʙʠʪ/ʩ ï 1 ɻʙʠʪ/ʩ ʠ ʚʳʰʝ.  

 
ʈʠʩʫʥʦʢ 7.13 - ʆʧʪʦʚʦʣʦʢʦʥʥʳʡ ʢʘʙʝʣʴ 

 

ɽʛʦ ʥʫʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ, ʝʩʣʠ: 

-  ʧʣʘʥʠʨʫʝʪʩʷ ʧʦʩʳʣʘʪʴ ʜʘʥʥʳʝ ʥʘ ʚʳʩʦʢʦʡ ʩʢʦʨʦʩʪʠ ʥʘ ʙʦʣʴʰʠʝ 
ʨʘʩʩʪʦʷʥʠʷ ʠ ʧʦ ʥʘʜʝʞʥʦʡ ʩʨʝʜʝ ʧʝʨʝʜʘʯʠ; 

ʅʝʣʴʟʷ:  

-  ʝʩʣʠ ʝʩʪʴ ʦʛʨʘʥʠʯʝʥʠʷ ʚ ʜʝʥʴʛʘʭ; 

-  ʝʩʣʠ ʚʳ ʥʝ ʦʙʣʘʜʘʝʪʝ ʥʘʚʳʢʘʤʠ ʧʦʜʢʣʶʯʝʥʠʷ ʠ ʫʩʪʘʥʦʚʢʠ 

ʦʧʪʦʚʦʣʦʢʦʥʥʳʭ ʩʝʪʝʚʳʭ ʫʩʪʨʦʡʩʪʚ. 

 

7.2.2  ʇʝʨʝʜʘʯʘ ʩʠʛʥʘʣʦʚ 

 ʉʫʱʝʩʪʚʫʝʪ ʜʚʝ ʪʝʭʥʦʣʦʛʠʠ ʜʣʷ ʧʝʨʝʜʘʯʠ ʢʦʜʠʨʦʚʘʥʥʳʭ ʩʠʛʥʘʣʦʚ ʧʦ 

ʢʘʙʝʣʶ ï ʵʪʦ ʫʟʢʦʧʦʣʦʩʥʘʷ ʠ ʰʠʨʦʢʦʧʦʣʦʩʥʘʷ ʧʝʨʝʜʘʯʘ. 

ʋʟʢʦʧʦʣʦʩʥʘʷ ʧʝʨʝʜʘʯʘ.  ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʧʝʨʝʜʘʯʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ ʚʠʜʝ 

ʮʠʬʨʦʚʳʭ ʩʠʛʥʘʣʦʚ ʦʜʥʦʡ ʯʘʩʪʦʪʳ. ʉʠʛʥʘʣ ʧʦʩʳʣʘʝʪʩʷ ʚ ʦʙʦʠʭ 

ʥʘʧʨʘʚʣʝʥʠʷʭ, ʘ ʥʝʢʦʪʦʨʳʝ ʩʝʪʝʚʳʝ ʫʩʪʨʦʡʩʪʚʘ ʤʦʛʫʪ ʦʜʥʦʚʨʝʤʝʥʥʦ 

ʧʝʨʝʜʘʚʘʪʴ ʜʘʥʥʳʝ ʠ ʧʨʠʥʠʤʘʪʴ ʠʭ (ʈʠʩ.7.14). 

  

 
ʈʠʩʫʥʦʢ 7.14 - ʋʟʢʦʧʦʣʦʩʥʘʷ ʧʝʨʝʜʘʯʘ. ɼʚʫʥʘʧʨʘʚʣʝʥʥʘʷ ʮʠʬʨʦʚʘʷ ʚʦʣʥʘ 
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 ʐʠʨʦʢʦʧʦʣʦʩʥʘʷ ʧʝʨʝʜʘʯʘ. ɺ ʵʪʠʭ ʩʠʩʪʝʤʘʭ ʧʝʨʝʜʘʯʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ 

ʚʠʜʝ ʘʥʘʣʦʛʦʚʳʭ ʩʠʛʥʘʣʦʚ ʩ ʥʝʢʦʪʦʨʳʤ ʠʥʪʝʨʚʘʣʦʤ ʯʘʩʪʦʪʳ. ʉʠʛʥʘʣ 

ʧʦʩʳʣʘʝʪʩʷ ʪʦʣʴʢʦ ʚ ʦʜʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ (ʨʠʩ.7.15). 

 

 
ʈʠʩʫʥʦʢ 7.15 - ʐʠʨʦʢʦʧʦʣʦʩʥʘʷ ʧʝʨʝʜʘʯʘ. ʆʜʥʦʥʘʧʨʘʚʣʝʥʥʘʷ ʘʥʘʣʦʛʦʚʘʷ 

ʚʦʣʥʘ 

 

7.2.3 ɹʝʩʧʨʦʚʦʜʥʳʝ ʩʝʪʠ 

 ʉʦʚʨʝʤʝʥʥʳʝ ʩʝʪʝʚʳʝ ʪʝʭʥʦʣʦʛʠʠ ʚʩʝ ʙʦʣʴʰʝ ʠʩʧʦʣʴʟʫʶʪ ʙʝʩʧʨʦʚʦʜʥʫʶ 

ʧʝʨʝʜʘʯʫ ʜʘʥʥʳʭ, ʢʦʪʦʨʘʷ ʠʟʙʘʚʣʷʝʪ ʦʪ ʧʨʦʙʣʝʤ ʬʠʟʠʯʝʩʢʦʛʦ ʩʦʝʜʠʥʝʥʠʷ. 

ʇʨʦʠʟʚʦʜʠʪʝʣʠ ʧʨʝʜʣʘʛʘʶʪ ʰʠʨʦʢʠʡ ʚʳʙʦʨ ʧʨʦʜʫʢʮʠʠ ʧʦ ʥʦʨʤʘʣʴʥʦʡ ʮʝʥʝ, 

ʯʪʦ ʧʨʠʚʝʣʦ ʢ ʨʦʩʪʫ ʩʧʨʦʩʘ ʥʘ ʙʝʩʧʨʦʚʦʜʥʫʶ ʩʚʷʟʴ.   

 ɹʝʩʧʨʦʚʦʜʥʘʷ ʩʨʝʜʘ ʷʚʣʷʝʪʩʷ ʩʨʝʜʦʡ ʩʦ ʩʤʝʰʘʥʥʳʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ, ʪ.ʢ. 

ʙʝʩʧʨʦʚʦʜʥʳʝ ʢʦʤʧʦʥʝʥʪʳ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʪ ʩ ʩʝʪʴʶ, ʚ ʢʦʪʦʨʦʡ ʢʘʢ ʩʨʝʜʘ 

ʧʝʨʝʜʘʯʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʢʘʙʝʣʴ. 

 ʇʨʝʠʤʫʱʝʩʪʚʦ ʙʝʩʧʨʦʚʦʜʥʦʡ ʩʨʝʜʳ ʚ ʪʦʤ, ʯʪʦ ʝʝ ʢʦʤʧʦʥʝʥʪʳ: 

-  ʦʩʫʱʝʩʪʚʣʷʶʪ ʚʨʝʤʝʥʥʦʝ ʧʦʜʢʣʶʯʝʥʠʝ ʢ ʩʫʱʝʩʪʚʫʶʱʝʡ ʢʘʙʝʣʴʥʦʡ ʩʝʪʠ; 

-  ʜʘʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʤʦʙʠʣʴʥʦʩʪʠ; 

-  ʤʦʛʫʪ ʚ ʩʫʱʝʩʪʚʫʶʱʝʡ ʢʘʙʝʣʴʥʦʡ ʩʠʩʪʝʤʝ ʦʩʫʱʝʩʪʚʣʷʪʴ ʨʝʟʝʨʚʥʦʝ 
ʢʦʧʠʨʦʚʘʥʠʝ; 

-  ʩʥʠʤʘʶʪ ʦʛʨʘʥʠʯʝʥʠʷ ʥʘ ʜʣʠʥʫ ʩʝʪʠ; 

-  ʧʦʣʝʟʥʳ ʧʨʠ ʪʨʫʜʥʦʩʪʠ ʫʩʪʘʥʦʚʢʠ ʢʘʙʝʣʷ.    

-  ɺʥʝʰʥʝ ʙʝʩʧʨʦʚʦʜʥʘʷ ʩʝʪʴ ʨʘʙʦʪʘʝʪ ʪʘʢ ʞʝ, ʢʘʢ ʦʙʳʯʥʘʷ ʩʝʪʴ. ʆʪʣʠʯʠʝ 

ʪʦʣʴʢʦ ʚ ʩʨʝʜʝ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ.  

 

ʉʧʦʩʦʙʳ ʧʝʨʝʜʘʯʠ 

 ʅʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʝ ʩʧʦʩʦʙʳ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʚ ʣʦʢʘʣʴʥʳʭ 

ʙʝʩʧʨʦʚʦʜʥʳʭ ʩʝʪʷʭ ʩʣʝʜʫʶʱʠʝ: 

-  ʠʥʬʨʘʢʨʘʩʥʦʝ ʠʟʣʫʯʝʥʠʝ; 

-  ʣʘʟʝʨ; 

-  ʨʘʜʠʦʧʝʨʝʜʘʯʘ ʚ ʫʟʢʦʤ ʩʧʝʢʪʨʝ (ʦʜʥʦʯʘʩʪʦʪʥʘʷ ʧʝʨʝʜʘʯʘ); 

-  ʨʘʜʠʦʧʝʨʝʜʘʯʘ ʚ ʨʘʩʩʝʷʥʥʦʤ ʩʧʝʢʪʨʝ; 

-  ʤʦʙʠʣʴʥʳʝ ʩʝʪʠ. 

 

ʀʥʬʨʘʢʨʘʩʥʦʝ ʠʟʣʫʯʝʥʠʝ. ɺ ʵʪʠʭ ʩʝʪʷʭ ʠʩʧʦʣʴʟʫʶʪʩʷ ʠʥʬʨʘʢʨʘʩʥʳʝ 

ʣʫʯʠ. ɹʳʚʘʶʪ ʩʝʪʠ ʧʨʷʤʦʡ ʚʠʜʠʤʦʩʪʠ, ʢʦʛʜʘ ʧʝʨʝʜʘʪʯʠʢ ʠ ʧʨʠʝʤʥʠʢ 

ʥʘʩʪʨʦʝʥʳ ʜʨʫʛ ʥʘ ʜʨʫʛʘ ʠ ʩʝʪʠ ʥʘ ʨʘʩʩʝʷʥʥʦʤ ʠʟʣʫʯʝʥʠʠ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ 

ʩʠʛʥʘʣ ʦʪʨʘʞʘʝʪʩʷ ʦʪ ʩʪʝʥ ʠ ʧʦʪʦʣʢʘ ʧʨʝʞʜʝ, ʯʝʤ ʜʦʩʪʠʛʥʝʪ ʧʨʠʝʤʥʠʢʘ.  
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ʃʘʟʝʨ. ʃʘʟʝʨ ʪʨʝʙʫʝʪ ʧʨʷʤʦʡ ʚʠʜʠʤʦʩʪʠ ʤʝʞʜʫ ʧʝʨʝʜʘʪʯʠʢʦʤ ʠ 

ʧʨʠʝʤʥʠʢʦʤ. ʃʶʙʘʷ ʧʦʤʝʭʘ ʣʫʯʫ ʧʨʝʨʳʚʘʝʪ ʧʝʨʝʜʘʯʫ. 

ʈʘʜʠʦʧʝʨʝʜʘʯʘ ʚ ʫʟʢʦʤ ʩʧʝʢʪʨʝ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʧʦʣʴʟʦʚʘʪʝʣʠ 

ʥʘʩʪʨʘʠʚʘʶʪ ʧʝʨʝʜʘʪʯʠʢʠ ʠ ʧʨʠʝʤʥʠʢʠ ʢʘʢ ʦʙʳʢʥʦʚʝʥʥʫʶ ʨʘʜʠʦʩʪʘʥʮʠʶ ʥʘ 

ʦʧʨʝʜʝʣʝʥʥʫʶ ʯʘʩʪʦʪʫ.   

ʈʘʜʠʦʧʝʨʝʜʘʯʘ ʚ ʨʘʩʩʝʷʥʥʦʤ ʩʧʝʢʪʨʝ. ʆʩʥʦʚʥʦʝ ʝʝ ʦʪʣʠʯʠʝ ʚ ʪʦʤ, ʯʪʦ 

ʩʠʛʥʘʣʳ ʧʝʨʝʜʘʶʪʩʷ ʚ ʥʝʢʦʪʦʨʦʡ ʧʦʣʦʩʝ ʯʘʩʪʦʪ, ʠ ʵʪʦ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ 

ʧʦʣʫʯʠʪʴ ʧʦ-ʥʘʩʪʦʷʱʝʤʫ ʙʝʩʧʨʦʚʦʜʥʫʶ ʩʝʪʴ.  

ʄʦʙʠʣʴʥʳʝ ʩʝʪʠ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʪʝʣʝʬʦʥʥʳʝ ʣʠʥʠʠ, 

ʩʦʪʦʚʳʝ ʩʝʪʠ, ʩʧʫʪʥʠʢʦʚʦʝ ʩʦʝʜʠʥʝʥʠʝ.   

 

7.3 ʌʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʩʝʪʠ 

7.3.1 ʉʝʪʝʚʘʷ ʤʦʜʝʣʴ OSI 

ɺ 1983 ʛʦʜʫ ʧʦʩʣʝ ʧʨʘʢʪʠʯʝʩʢʦʡ ʘʧʨʦʙʘʮʠʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʥʘʙʦʨʘ 

ʩʧʝʮʠʬʠʢʘʮʠʡ International Organization for Standartization (ISO) ʚʳʧʫʩʪʠʣʘ 

ʚʝʨʩʠʶ ʥʘʙʦʨʘ ʩʧʝʮʠʬʠʢʘʮʠʡ, ʥʘʟʚʘʚ ʠʭ ʵʪʘʣʦʥʥʦʡ ʤʦʜʝʣʴʶ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ 

ʦʪʢʨʳʪʳʭ ʩʠʩʪʝʤ ʠʣʠ ʤʦʜʝʣʴʶ Open System Interconnect (OSI). ɺ ʦʩʥʦʚʫ 

ʤʦʜʝʣʠ ʧʦʣʦʞʝʥ ʧʨʠʥʮʠʧ ʨʘʟʙʠʝʥʠʷ ʥʘ ʦʪʜʝʣʴʥʳʝ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʫʨʦʚʥʠ. 

ʄʦʜʝʣʴ ʩʪʨʦʠʣʘʩʴ ʥʘ ʩʣʝʜʫʶʱʠʭ ʧʨʝʜʧʦʩʳʣʢʘʭ: 

ʘ) ʢʘʞʜʳʡ ʫʨʦʚʝʥʴ ʚʳʧʦʣʥʷʝʪ ʦʪʜʝʣʴʥʫʶ  ʬʫʥʢʮʠʶ; 

ʙ) ʤʦʜʝʣʴ ʠ ʝʝ ʫʨʦʚʥʠ ʜʦʣʞʥʳ ʙʳʪʴ ʩʦʚʤʝʩʪʠʤʳ ʚ ʤʝʞʜʫʥʘʨʦʜʥʦʤ 

ʤʘʩʰʪʘʙʝ; 

ʚ) ʢʦʣʠʯʝʩʪʚʦ ʫʨʦʚʥʝʡ ʜʦʣʞʥʦ ʙʳʪʴ ʜʦʩʪʘʪʦʯʥʳʤ, ʥʦ ʥʝ ʠʟʙʳʪʦʯʥʳʤ. 

ʇʨʝʜʣʦʞʝʥʥʘʷ ʤʦʜʝʣʴ ʫʩʪʘʥʦʚʠʣʘ ʛʣʦʙʘʣʴʥʳʝ ʩʪʘʥʜʘʨʪʳ ʜʣʷ 

ʦʧʨʝʜʝʣʝʥʠʷ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʫʨʦʚʥʝʡ, ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʧʦʜʜʝʨʞʢʠ 

ʩʦʝʜʠʥʝʥʠʷ ʤʝʞʜʫ ʫʟʣʘʤʠ ʢʦʤʧʴʶʪʝʨʥʦʡ ʩʝʪʠ. 

OSI ʨʘʟʜʝʣʷʝʪ ʨʘʟʣʠʯʥʳʝ ʧʨʦʮʝʩʩʳ, ʧʨʦʠʩʭʦʜʷʱʠʝ ʚʦ ʚʨʝʤʷ ʩʝʘʥʩʘ 

ʩʚʷʟʠ, ʥʘ ʩʝʤʴ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʫʨʦʚʥʝʡ, ʢʘʢ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩʫʥʢʝ 7.16. 
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ʈʠʩʫʥʦʢ 7.16 -  ʌʦʨʤʠʨʦʚʘʥʠʝ ʧʘʢʝʪʘ. 

 

ʌʫʥʢʮʠʦʥʘʣʴʥʳʝ ʫʨʦʚʥʠ OSI ʦʨʛʘʥʠʟʦʚʘʥʳ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʝʩʪʝʩʪʚʝʥʥʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴʶ ʩʦʙʳʪʠʡ ʩʝʘʥʩʘ ʩʦʝʜʠʥʝʥʠʷ (ʩʤʦʪʨʠ 

ʨʠʩʫʥʦʢ 7.16). ʋʨʦʚʥʠ 1-3 ʦʙʝʩʧʝʯʠʚʘʶʪ ʬʠʟʠʯʝʩʢʠʡ ʜʦʩʪʫʧ ʢ ʩʝʪʠ. ʋʨʦʚʥʠ 

4-7 ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʧʦʜʜʝʨʞʢʠ ʣʦʛʠʯʝʩʢʦʛʦ ʩʦʝʜʠʥʝʥʠʷ. 

ʏʘʩʪʴ ʦʪʢʨʳʪʦʡ ʩʠʩʪʝʤʳ, ʚʳʧʦʣʥʷʶʱʘʷ ʥʝʢʦʪʦʨʫʶ ʬʫʥʢʮʠʶ ʠ 

ʚʭʦʜʷʱʘʷ ʚ ʩʦʩʪʘʚ ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ ʫʨʦʚʥʷ, ʥʘʟʳʚʘʝʪʩʷ ʧʦʜʩʠʩʪʝʤʦʡ. 

ʌʠʟʠʯʝʩʢʠʡ ʫʨʦʚʝʥʴ ʦʪʧʨʘʚʣʷʝʪ ʙʠʪʳ ʚ ʢʘʥʘʣ ʩʚʷʟʠ ʠ ʧʨʠʥʠʤʘʝʪ 

ʚʭʦʜʷʱʠʡ ʧʦʪʦʢ ʙʠʪʦʚ. ʆʥ ʧʦʥʠʤʘʝʪ ʪʦʣʴʢʦ ʝʜʠʥʠʮʳ ʠ ʥʫʣʠ, ʥʦ ʥʝ ʧʦʥʠʤʘʝʪ 

ʩʝʤʘʥʪʠʢʠ ʧʦʪʦʢʘ ʙʠʪʦʚ, ʢʦʪʦʨʳʡ ʧʝʨʝʜʘʝʪ ʠʣʠ ʧʨʠʥʠʤʘʝʪ. ɽʛʦ ʠʥʪʝʨʝʩʫʶʪ 

ʪʦʣʴʢʦ ʬʠʟʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ, ʦʧʪʠʯʝʩʢʦʛʦ ʠʣʠ 

ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʢʘʥʘʣʘ ʩʚʷʟʠ, ʚ ʯʘʩʪʥʦʩʪʠ: 

ï ʪʠʧ ʬʠʟʠʯʝʩʢʦʡ ʩʨʝʜʳ ʧʝʨʝʜʘʯʠ; 

ï ʘʢʪʠʚʥʦʝ ʠ ʨʝʘʢʪʠʚʥʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʬʠʟʠʯʝʩʢʦʡ ʩʨʝʜʳ ʧʝʨʝʜʘʯʠ; 

ï ʫʨʦʚʥʠ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʥʘʧʨʷʞʝʥʠʷ, ʪʦʢʘ, ʤʦʱʥʦʩʪʠ; 

ï ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʦʧʪʠʯʝʩʢʦʛʦ ʩʠʛʥʘʣʘ; 

ï ʬʦʨʤʘ ʨʘʟʲʝʤʦʚ ʠ ʪ.ʜ. 

ɺʳʧʦʣʥʷʝʤʳʝ ʬʠʟʠʯʝʩʢʠʤ ʫʨʦʚʥʝʤ ʧʨʦʮʝʜʫʨʳ ʤʦʞʥʦ ʩʚʝʩʪʠ ʢ 

ʩʣʝʜʫʶʱʠʤ: 

ï ʩʦʝʜʠʥʝʥʠʝ ʩ ʢʘʥʘʣʦʤ ʩʚʷʟʠ; 

ï ʫʧʨʘʚʣʝʥʠʝ ʢʘʥʘʣʦʤ ʚ ʧʨʦʮʝʩʩʝ ʩʝʘʥʩʘ ʩʚʷʟʠ; 

ï ʦʪʩʦʝʜʠʥʝʥʠʝ ʦʪ ʢʘʥʘʣʘ ʧʦ ʦʢʦʥʯʘʥʠʠ ʩʝʘʥʩʘ ʩʚʷʟʠ. 
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ʆʥ ʪʘʢʞʝ ʦʧʨʝʜʝʣʷʝʪ ʩʢʦʨʦʩʪʴ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʠ ʪʦʧʦʣʦʛʠʶ ʩʝʪʠ 

(ʧʦʩʣʝʜʥʝʝ ʨʘʩʧʨʦʩʪʨʘʥʷʝʪʩʷ ʥʘ ʣʦʢʘʣʴʥʳʝ ʩʝʪʠ). 

ʌʠʟʠʯʝʩʢʠʡ ʫʨʦʚʝʥʴ ʥʝ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʩʨʝʜʫ ʧʝʨʝʜʘʯʠ. ɽʛʦ ʥʠʞʥʝʡ 

ʛʨʘʥʠʮʝʡ ʷʚʣʷʝʪʩʷ ʬʠʟʠʯʝʩʢʠʡ ʨʘʟʲʝʤ, ʧʦʜʢʣʶʯʝʥʥʳʡ ʢ ʩʨʝʜʝ ʧʝʨʝʜʘʯʠ. 

ʀʥʦʛʜʘ ʬʠʟʠʯʝʩʢʫʶ ʩʨʝʜʫ ʥʘʟʳʚʘʶʪ ʥʫʣʝʚʳʤ ʫʨʦʚʥʝʤ, ʥʦ ʵʪʦ ʫʞʝ ʚʥʝ ʨʘʤʦʢ 

OSI. 

ʂʘʥʘʣʴʥʳʡ ʫʨʦʚʝʥʴ ʦʪʚʝʯʘʝʪ ʟʘ ʦʙʝʩʧʝʯʝʥʠʝ ʮʝʣʦʩʪʥʦʩʪʠ ʧʝʨʝʜʘʚʘʝʤʳʭ 

ʜʘʥʥʳʭ. ʅʘ ʧʝʨʝʜʘʶʱʝʡ ʩʪʦʨʦʥʝ ʦʥ ʫʧʘʢʦʚʳʚʘʝʪ ʜʘʥʥʳʝ ʚ ʢʘʜʨʳ. 

ʂʘʜʨ (Frame) ï ʵʪʦ ʩʪʨʫʢʪʫʨʘ ʜʘʥʥʳʭ ʢʘʥʘʣʴʥʦʛʦ ʫʨʦʚʥʷ, ʩʦʜʝʨʞʘʱʘʷ 

ʜʦʩʪʘʪʦʯʥʦ ʜʘʥʥʳʭ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʫʩʧʝʰʥʦʡ ʧʝʨʝʜʘʯʠ ʠʥʬʦʨʤʘʮʠʠ ʯʝʨʝʟ 

ʣʦʢʘʣʴʥʫʶ ʢʦʤʧʴʶʪʝʨʥʫʶ ʩʝʪʴ ʧʦʣʫʯʘʪʝʣʶ. ɿʥʘʯʠʪ, ʥʘʨʷʜʫ ʩ ʩʦʙʩʪʚʝʥʥʦ 

ʜʘʥʥʳʤʠ ʧʦʣʴʟʦʚʘʪʝʣʷ, ʢʘʜʨ ʜʦʣʞʝʥ ʩʦʜʝʨʞʘʪʴ: ʘʜʨʝʩ ʠʩʪʦʯʥʠʢʘ ʠ ʘʜʨʝʩ 

ʧʨʠʝʤʥʠʢʘ ʜʘʥʥʳʭ, ʘ ʪʘʢʞʝ ʩʨʝʜʩʪʚʘ ʧʨʦʚʝʨʢʠ ʩʚʦʝʡ ʮʝʣʦʩʪʥʦʩʪʠ ʧʦʩʣʝ 

ʜʦʩʪʘʚʢʠ ï ʢʦʥʪʨʦʣʴʥʫʶ ʩʫʤʤʫ. 

ɼʣʷ ʛʘʨʘʥʪʠʠ ʫʩʧʝʰʥʦʡ ʜʦʩʪʘʚʢʠ ʜʘʥʥʳʭ ʥʝʦʙʭʦʜʠʤʦ ʚʳʧʦʣʥʠʪʴ ʜʚʘ 

ʜʝʡʩʪʚʠʷ: 

ï ʧʝʨʝʜʘʶʱʠʡ ʫʟʝʣ ʜʦʣʞʝʥ ʧʦʣʫʯʠʪʴ ʫʚʝʜʦʤʣʝʥʠʝ ʦʙ ʫʩʧʝʰʥʦʤ ʧʨʠʝʤʝ 

ʢʘʞʜʦʛʦ ʢʘʜʨʘ ʧʨʠʥʠʤʘʶʱʠʤ ʫʟʣʦʤ; 

ï ʧʨʠʥʠʤʘʶʱʠʡ ʫʟʝʣ ʧʝʨʝʜ ʧʦʜʪʚʝʨʞʜʝʥʠʝʤ ʧʨʠʝʤʘ ʢʘʜʨʘ ʜʦʣʞʝʥ 

ʧʨʦʚʝʨʠʪʴ ʝʛʦ ʮʝʣʦʩʪʥʦʩʪʴ. 

ʀʪʘʢ, ʝʩʣʠ ʢʘʜʨ ʥʝ ʜʦʩʪʠʛ ʧʫʥʢʪʘ ʥʘʟʥʘʯʝʥʠʷ ʠʣʠ ʦʢʘʟʘʣʩʷ 

ʧʦʚʨʝʞʜʝʥʥʳʤ ʧʨʠ ʧʝʨʝʜʘʯʝ, ʪʦ ʢʘʥʘʣʴʥʳʡ ʫʨʦʚʝʥʴ ʜʦʣʞʝʥ ʚʳʷʚʠʪʴ ʠ 

ʠʩʧʨʘʚʠʪʴ ʵʪʠ ʦʰʠʙʢʠ. 

ʂʘʥʘʣʴʥʳʡ ʫʨʦʚʝʥʴ ʦʧʝʨʠʨʫʝʪ ʪʘʢʠʤʠ ʧʦʥʷʪʠʷʤʠ, ʢʘʢ ʨʝʛʫʣʠʨʦʚʢʘ 

ʧʦʪʦʢʘ ʜʘʥʥʳʭ, ʦʧʨʝʜʝʣʝʥʠʝ ʠ ʢʦʨʨʝʢʮʠʷ ʦʰʠʙʦʢ, ʧʝʨʝʜʘʯʘ ʢʘʜʨʦʚ. ʅʦ ʦʥ ʥʝ 

ʫʩʪʘʥʘʚʣʠʚʘʝʪ ʤʘʨʰʨʫʪ ʧʝʨʝʜʘʯʠ ʠ ʧʨʠʝʤ. 

ʂʘʥʘʣʴʥʳʡ ʫʨʦʚʝʥʴ ʦʙʝʩʧʝʯʠʚʘʝʪ ʩʙʦʨʢʫ ʢʘʜʨʦʚ ʠʟ ʧʦʪʦʢʘ ʙʠʪʦʚ, 

ʧʨʠʥʷʪʦʛʦ ʦʪ ʬʠʟʠʯʝʩʢʦʛʦ ʫʨʦʚʥʷ, ʥʦ ʦʥ ʥʝ ʩʪʨʦʠʪ ʢʘʜʨ ʟʘʥʦʚʦ. ʆʥ 

ʥʘʢʘʧʣʠʚʘʝʪ ʚ ʙʫʬʝʨʝ ʚʭʦʜʷʱʠʝ ʙʠʪʳ ʜʦ ʪʝʭ ʧʦʨ, ʧʦʢʘ ʦʥʠ ʥʝ ʩʦʩʪʘʚʷʪ 

ʧʦʣʥʳʡ ʢʘʜʨ. 

ʀʪʦʛ: ʫʨʦʚʥʠ 1 ʠ 2 ʥʝʦʙʭʦʜʠʤʳ ʜʣʷ ʫʩʪʘʥʦʚʣʝʥʠʷ ʩʦʝʜʠʥʝʥʠʡ ʣʶʙʦʛʦ 

ʪʠʧʘ, ʢʘʢ ʚ ʣʦʢʘʣʴʥʳʭ, ʪʘʢ ʠ ʚ ʛʣʦʙʘʣʴʥʳʭ ʢʦʤʧʴʶʪʝʨʥʳʭ ʩʝʪʷʭ. 

ʉʝʪʝʚʦʡ ʫʨʦʚʝʥʴ (ʨʠʩ.7.17) ʦʪʚʝʯʘʝʪ ʟʘ ʦʧʨʝʜʝʣʝʥʠʝ ʤʘʨʰʨʫʪʘ ʤʝʞʜʫ 

ʧʝʨʝʜʘʶʱʝʡ ʠ ʧʨʠʥʠʤʘʶʱʝʡ ʦʪʢʨʳʪʳʤʠ ʩʠʩʪʝʤʘʤʠ. ʆʥ ʥʝ ʨʘʩʧʦʣʘʛʘʝʪ 

ʢʘʢʠʤʠ-ʣʠʙʦ ʤʝʭʘʥʠʟʤʘʤʠ ʦʙʥʘʨʫʞʝʥʠʷ ʠ ʠʩʧʨʘʚʣʝʥʠʷ ʦʰʠʙʦʢ ʧʝʨʝʜʘʯʠ, ʘ 

ʧʨʦʩʪʦ ʥʘʜʝʝʪʩʷ ʥʘ ʥʘʜʝʞʥʫʶ ʩʣʫʞʙʫ ʧʝʨʝʜʘʯʠ ʢʘʥʘʣʴʥʦʛʦ ʫʨʦʚʥʷ. 

ʉʝʪʝʚʦʡ ʫʨʦʚʝʥʴ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʫʩʪʘʥʦʚʣʝʥʠʷ ʩʦʝʜʠʥʝʥʠʷ ʤʝʞʜʫ 

ʦʪʢʨʳʪʳʤʠ ʩʠʩʪʝʤʘʤʠ ʚ ʨʘʟʥʳʭ ʩʝʛʤʝʥʪʘʭ ʣʦʢʘʣʴʥʦʡ ʩʝʪʠ ʠʣʠ ʚ ʨʘʟʥʳʭ 

ʣʦʢʘʣʴʥʳʭ ʩʝʪʷʭ. ʉʧʝʮʠʘʣʴʥʦʝ ʫʩʪʨʦʡʩʪʚʦ ï ʤʘʨʰʨʫʪʠʟʘʪʦʨ (Router) ï   

ʦʧʨʝʜʝʣʷʝʪ, ʜʣʷ ʢʘʢʦʛʦ ʩʝʛʤʝʥʪʘ ʩʝʪʠ (ʜʣʷ ʢʘʢʦʡ ʩʝʪʠ) ʧʨʝʜʥʘʟʥʘʯʝʥʦ 

ʩʦʦʙʱʝʥʠʝ, ʠ ʥʘʧʨʘʚʣʷʝʪ ʝʛʦ ʚ ʵʪʦʪ ʩʝʛʤʝʥʪ (ʚ ʵʪʫ ʩʝʪʴ). ɼʣʷ ʵʪʦʛʦ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʩʦʙʩʪʚʝʥʥʘʷ ʘʨʭʠʪʝʢʪʫʨʘ ʤʘʨʰʨʫʪʥʦʡ ʘʜʨʝʩʘʮʠʠ ʩʝʪʝʚʦʛʦ 
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ʫʨʦʚʥʷ, ʢʦʪʦʨʘʷ ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʬʠʟʠʯʝʩʢʦʡ ʘʜʨʝʩʘʮʠʠ ʫʟʣʦʚ 

ʩʝʪʠ ʚʪʦʨʦʛʦ ʫʨʦʚʥʷ. 

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʧʫʪʠ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʤʝʞʜʫ ʩʝʛʤʝʥʪʘʤʠ (ʩʝʪʷʤʠ) ʚ 

ʤʘʨʰʨʫʪʠʟʘʪʦʨʘʭ ʩʪʨʦʷʪʩʷ ʪʘʙʣʠʮʳ ʤʘʨʰʨʫʪʦʚ (RoutingTables), ʦʪʨʘʞʘʶʱʠʝ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʯʝʨʝʟ ʤʘʨʰʨʫʪʠʟʘʪʦʨʳ. ʂʘʞʜʳʡ 

ʤʘʨʰʨʫʪ ʩʦʜʝʨʞʠʪ ʘʜʨʝʩ ʢʦʥʝʯʥʦʡ ʩʝʪʠ, ʘʜʨʝʩ ʩʣʝʜʫʶʱʝʛʦ ʤʘʨʰʨʫʪʠʟʘʪʦʨʘ, 

ʩʪʦʠʤʦʩʪʴ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʧʦ ʵʪʦʤʫ ʤʘʨʰʨʫʪʫ. 

ʅʘ ʩʝʪʝʚʦʤ ʫʨʦʚʥʝ ʚʦʟʤʦʞʥʦ ʧʨʠʤʝʥʝʥʠʝ ʦʜʥʦʛʦ ʠʟ ʜʚʫʭ ʤʝʪʦʜʦʚ 

ʧʝʨʝʜʘʯʠ ʧʘʢʝʪʦʚ: 

ï ʜʝʡʪʘʛʨʘʤʤʥʳʡ ʤʝʪʦʜ, ʢʦʛʜʘ ʯʘʩʪʴ ʩʦʦʙʱʝʥʠʷ ʠʣʠ ʧʘʢʝʪ ʜʦʩʪʘʚʣʷʝʪʩʷ 

ʘʜʨʝʩʘʪʫ ʧʦ ʩʣʫʯʘʡʥʦʤʫ ʤʘʨʰʨʫʪʫ, ʦʧʨʝʜʝʣʷʝʤʦʤʫ ʩʣʦʞʠʚʰʝʡʩʷ ʜʠʥʘʤʠʢʦʡ 

ʚ ʩʝʪʠ; 

ï ʤʝʪʦʜ ʚʠʨʪʫʘʣʴʥʳʭ ʩʦʝʜʠʥʝʥʠʡ, ʢʦʛʜʘ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʝʜʠʥʳʡ 

ʤʘʨʰʨʫʪ ʜʣʷ ʧʝʨʝʜʘʯʠ ʚʩʝʛʦ ʩʦʦʙʱʝʥʠʷ. 

ʉʝʪʝʚʦʡ ʫʨʦʚʝʥʴ ʤʦʞʝʪ ʥʝ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ, ʝʩʣʠ ʫʟʣʳ ʨʘʩʧʦʣʦʞʝʥʳ ʚ 

ʦʜʥʦʤ ʩʝʛʤʝʥʪʝ ʩʝʪʠ (ʠʣʠ ʚ ʦʜʥʦʡ ʥʝʩʝʛʤʝʥʪʠʨʦʚʘʥʥʦʡ ʩʝʪʠ). 

ʇʨʦʪʦʢʦʣ IP (InternetProtocol) ʷʚʣʷʝʪʩʷ ʧʨʠʤʝʨʦʤ ʠʥʪʝʨʬʝʡʩʘ ʩʝʪʝʚʦʛʦ 

ʫʨʦʚʥʷ. 

 
ʈʠʩʫʥʦʢ 7.17 - ʇʝʨʝʩʳʣʢʘ ʜʘʥʥʳʭ ʥʘ ʩʝʪʝʚʦʤ ʫʨʦʚʥʝ. 

  

ʊʨʘʥʩʧʦʨʪʥʳʡ ʫʨʦʚʝʥʴ, ʢʘʢ ʠ ʢʘʥʘʣʴʥʳʡ, ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʬʫʥʢʮʠʠ, 

ʦʪʚʝʯʘʶʱʠʝ ʟʘ ʮʝʣʦʩʪʥʦʩʪʴ ʧʝʨʝʜʘʚʘʝʤʳʭ ʜʘʥʥʳʭ. ʅʦ ʚ ʦʪʣʠʯʠʝ ʦʪ 

ʢʘʥʘʣʴʥʦʛʦ ʫʨʦʚʥʷ ʧʦʣʥʦʤʦʯʠʷ ʜʘʥʥʦʛʦ ʫʨʦʚʥʷ ʨʘʩʧʨʦʩʪʨʘʥʷʶʪʩʷ ʟʘ ʧʨʝʜʝʣʳ 

ʪʝʢʫʱʝʛʦ ʩʝʛʤʝʥʪʘ ʣʦʢʘʣʴʥʦʡ ʩʝʪʠ. ʆʥ ʤʦʞʝʪ ʦʙʥʘʨʫʞʠʚʘʪʴ ʧʘʢʝʪʳ, ʢʦʪʦʨʳʝ 

ʥʝ ʙʳʣʠ ʢʦʨʨʝʢʪʥʦ ʨʘʩʧʦʟʥʘʥʳ ʤʘʨʰʨʫʪʠʟʘʪʦʨʦʤ, ʠ ʘʚʪʦʤʘʪʠʯʝʩʢʠ 

ʛʝʥʝʨʠʨʦʚʘʪʴ ʟʘʧʨʦʩ ʥʘ ʠʭ ʨʝʪʨʘʥʩʣʷʮʠʶ. 

ɽʱʝ ʦʜʥʦʡ ʬʫʥʢʮʠʝʡ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʫʨʦʚʥʷ ʷʚʣʷʝʪʩʷ ʫʧʦʨʷʜʦʯʠʚʘʥʠʝ 

ʧʘʢʝʪʦʚ, ʢʦʪʦʨʳʝ ʧʨʠʰʣʠ ʚ ʧʨʦʠʟʚʦʣʴʥʦʤ ʧʦʨʷʜʢʝ. ʇʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ 

ʜʝʡʪʘʛʨʘʤʤʳ ʙʦʣʝʝ ʚʳʩʦʢʠʭ ʫʨʦʚʥʝʡ ʨʘʟʜʝʣʷʶʪʩʷ ʥʘ ʜʝʡʪʘʛʨʘʤʤʳ ʩʝʪʝʚʦʛʦ 
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ʨʘʟʤʝʨʘ, ʧʦʩʣʝ ʯʝʛʦ ʦʙʨʘʙʘʪʳʚʘʶʪʩʷ ʥʘ ʪʨʘʥʩʧʦʨʪʥʦʤ ʫʨʦʚʥʝ. ɺ ʟʘʚʠʩʠʤʦʩʪʠ 

ʦʪ ʫʩʣʦʚʠʡ ʪʨʘʥʩʧʦʨʪʥʳʡ ʫʨʦʚʝʥʴ ʫʩʪʘʥʘʚʣʠʚʘʝʪ ʦʜʥʦ ʠʣʠ ʥʝʩʢʦʣʴʢʦ ʩʝʪʝʚʳʭ 

ʩʦʝʜʠʥʝʥʠʡ. ʅʘ ʵʪʦʤ ʫʨʦʚʥʝ ʪʘʢʞʝ ʧʨʠʥʠʤʘʝʪʩʷ ʨʝʰʝʥʠʝ ʦ ʪʠʧʝ 

ʫʩʪʘʥʘʚʣʠʚʘʝʤʦʛʦ ʩʦʝʜʠʥʝʥʠʷ (ʈʠʩ. 7.18). 

ɼʚʫʤʷ ʦʩʥʦʚʥʳʤʠ ʪʨʘʥʩʧʦʨʪʥʳʤʠ ʧʨʦʪʦʢʦʣʘʤʠ ʷʚʣʷʶʪʩʷ TCP 

(Transmission Control Protocol) ʠ UDP (User Datagram Protocol). 

 

 
 

ʈʠʩʫʥʦʢ 7.18 - ʀʥʢʘʧʩʫʣʷʮʠʷ ʜʘʥʥʳʭ ʥʘ ʪʨʘʥʩʧʦʨʪʥʦʤ ʫʨʦʚʥʝ 

  

 ʉʝʘʥʩʦʚʳʡ ʫʨʦʚʝʥʴ ʧʦʯʪʠ ʥʝ ʟʘʜʝʡʩʪʚʦʚʘʥ, ʪʘʢ ʢʘʢ ʤʥʦʛʠʝ ʧʨʦʪʦʢʦʣʳ 

ʧʝʨʝʜʘʶʪ ʝʛʦ ʬʫʥʢʮʠʠ ʥʘ ʪʨʘʥʩʧʦʨʪʥʳʡ ʫʨʦʚʝʥʴ. ɺ ʦʙʷʟʘʥʥʦʩʪʠ ʩʝʘʥʩʦʚʦʛʦ 

ʫʨʦʚʥʷ ʚʭʦʜʠʪ ʫʧʨʘʚʣʝʥʠʝ ʧʦʪʦʢʦʤ ʩʣʫʞʝʙʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʚʦ ʚʨʝʤʷ 

çʦʙʱʝʥʠʷè ʜʚʫʭ ʦʪʢʨʳʪʳʭ ʩʠʩʪʝʤ. ʕʪʦʪ ʧʦʪʦʢ ʥʘʟʳʚʘʝʪʩʷ ʩʝʘʥʩʦʤ, ʢʦʪʦʨʳʡ: 

ï ʦʧʨʝʜʝʣʷʝʪ, ʷʚʣʷʝʪʩʷ ʣʠ ʩʦʝʜʠʥʝʥʠʝ ʦʜʥʦ- ʠʣʠ ʜʚʫʥʘʧʨʘʚʣʝʥʥʳʤ; 

ï ʦʧʨʝʜʝʣʷʝʪ ʥʘʯʘʣʦ ʠ ʦʢʦʥʯʘʥʠʝ ʜʠʘʣʦʛʘ; 

ï ʦʧʨʝʜʝʣʷʝʪ ʚʨʝʤʷ ʠ ʜʣʠʪʝʣʴʥʦʩʪʴ ʜʠʘʣʦʛʘ; 

ï ʦʧʨʝʜʝʣʷʝʪ ʪʦʯʢʠ ʩʠʥʭʨʦʥʠʟʘʮʠʠ ʜʣʷ ʧʨʦʤʝʞʫʪʦʯʥʦʛʦ ʢʦʥʪʨʦʣʷ ʠ 

ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʧʨʠ ʦʙʥʘʨʫʞʝʥʠʠ ʦʰʠʙʦʢ ʚ ʧʨʦʮʝʩʩʝ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ; 

ï ʚʦʩʩʪʘʥʘʚʣʠʚʘʝʪ ʩʦʝʜʠʥʝʥʠʝ ʙʝʟ ʧʦʪʝʨʠ ʜʘʥʥʳʭ ʧʦʩʣʝ ʦʰʠʙʦʢ ʚʦ 

ʚʨʝʤʷ ʜʠʘʣʦʛʘ. 

ʕʪʦʪ ʫʨʦʚʝʥʴ ʫʧʨʘʚʣʷʝʪ ʩʚʷʟʴʶ ʤʝʞʜʫ ʩʝʘʥʩʘʤʠ ʩʦʝʜʠʥʝʥʠʷ. ʇʨʠʤʝʨʘʤʠ 

ʩʣʫʞʘʪ ʫʧʨʘʚʣʝʥʠʝ ʤʘʨʢʝʨʘʤʠ ʚ ʩʝʪʷʭ ʩ ʣʦʛʠʯʝʩʢʦʡ ʪʦʧʦʣʦʛʠʝʡ çʢʦʣʴʮʦè (ʚ 

ʦʙʷʟʘʥʥʦʩʪʠ ʩʝʘʥʩʦʚʦʛʦ ʫʨʦʚʥʷ ʚʭʦʜʠʪ ʦʧʨʝʜʝʣʝʥʠʝ ʚʣʘʜʝʣʴʮʘ ʤʘʨʢʝʨʘ) ʠ 

ʩʠʥʭʨʦʥʠʟʘʮʠʷ ʩʝʪʝʚʦʛʦ ʚʨʝʤʝʥʠ. 

ʋʨʦʚʝʥʴ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʜʘʥʥʳʭ ʦʪʚʝʯʘʝʪ ʟʘ ʩʧʦʩʦʙ ʢʦʜʠʨʦʚʘʥʠʷ ʜʘʥʥʳʭ 

ʠ ʫʧʨʘʚʣʷʝʪ ʧʨʝʜʩʪʘʚʣʝʥʠʝʤ ʠʥʬʦʨʤʘʮʠʠ ʚ ʩʝʪʠ. ʆʩʥʦʚʥʦʡ ʬʫʥʢʮʠʝʡ ʫʨʦʚʥʷ 

ʷʚʣʷʝʪʩʷ ʩʠʥʪʘʢʩʠʯʝʩʢʠʡ ʠ ʩʝʤʘʥʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʧʝʨʝʜʘʚʘʝʤʳʭ ʜʘʥʥʳʭ. ʅʘ 

ʵʪʦʤ ʫʨʦʚʥʝ ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʚ ʬʦʨʤʘʪʝ ʦʪʢʨʳʪʦʡ ʩʠʩʪʝʤʳ ʜʘʥʥʳʝ 
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ʧʨʝʦʙʨʘʟʫʶʪʩʷ ʚ ʥʝʦʙʭʦʜʠʤʳʡ ʜʣʷ ʧʝʨʝʜʘʯʠ ʩʪʘʥʜʘʨʪʥʳʡ ʬʦʨʤʘʪ. ʅʘ 

ʩʪʦʨʦʥʝ ʧʦʣʫʯʘʪʝʣʷ ʜʘʥʥʳʝ ʩʪʘʥʜʘʨʪʥʦʛʦ ʬʦʨʤʘʪʘ ʧʨʝʦʙʨʘʟʫʶʪʩʷ ʚ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʦʪʢʨʳʪʦʡ ʩʠʩʪʝʤʝ ʬʦʨʤʘʪ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʦʟʜʘʥʘ 

ʚʦʟʤʦʞʥʦʩʪʴ ʦʨʛʘʥʠʟʦʚʘʪʴ ʦʙʤʝʥ ʜʘʥʥʳʤʠ ʤʝʞʜʫ ʦʪʢʨʳʪʳʤʠ ʩʠʩʪʝʤʘʤʠ, ʚ 

ʢʦʪʦʨʳʭ ʫʩʪʘʥʦʚʣʝʥʳ ʨʘʟʣʠʯʥʳʝ ʦʧʝʨʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ. ʌʦʨʤʘʪʳ 

ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʜʘʥʥʳʭ ʤʦʛʫʪ ʨʘʟʣʠʯʘʪʴʩʷ ʧʦ ʩʣʝʜʫʶʱʠʤ ʧʨʠʟʥʘʢʘʤ: 

ï ʧʦʨʷʜʦʢ ʩʣʝʜʦʚʘʥʠʷ ʙʠʪʦʚ ʠ ʨʘʟʤʝʨʥʦʩʪʴ ʩʠʤʚʦʣʘ (ʚ ʙʠʪʘʭ); 

ï ʧʦʨʷʜʦʢ ʩʣʝʜʦʚʘʥʠʷ ʙʘʡʪʦʚ; 

ï ʩʪʨʫʢʪʫʨʘ ʠ ʩʠʥʪʘʢʩʠʩ ʬʘʡʣʦʚ; 

ï ʬʦʨʤʘʪ ʯʠʩʝʣ ʩ ʧʣʘʚʘʶʱʝʡ ʪʦʯʢʦʡ. 

ʋʨʦʚʝʥʴ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʜʘʥʥʳʭ ʪʘʢʞʝ ʨʝʰʘʝʪ ʟʘʜʘʯʠ ʰʠʬʨʦʚʘʥʠʷ ʠ 

ʨʘʩʰʠʬʨʦʚʢʠ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʟʘʱʠʪʫ ʠʥʬʦʨʤʘʮʠʠ ʦʪ ʧʝʨʝʭʚʘʪʘ. 

ʇʨʠʢʣʘʜʥʦʡ ʫʨʦʚʝʥʴ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʠʥʪʝʨʬʝʡʩ ʤʝʞʜʫ ʧʨʠʣʦʞʝʥʠʷʤʠ 

ʧʦʣʴʟʦʚʘʪʝʣʷ ʠ ʩʝʪʝʚʳʤʠ ʧʨʦʛʨʘʤʤʘʤʠ (ʧʨʦʪʦʢʦʣʘʤʠ). ʆʙʣʘʩʪʴ ʜʝʡʩʪʚʠʷ 

ʵʪʦʛʦ ʫʨʦʚʥʷ ʥʝ ʨʘʩʧʨʦʩʪʨʘʥʷʝʪʩʷ ʥʘ ʩʘʤʠ ʧʨʠʣʦʞʝʥʠʷ. ɺ ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʦʚ 

ʤʦʞʥʦ ʧʨʠʚʝʩʪʠ: 

ï FTP ï ʧʨʦʪʦʢʦʣ ʧʝʨʝʜʘʯʠ ʬʘʡʣʦʚ; 

ï DNS ï ʜʦʤʝʥʥʘʷ ʩʣʫʞʙʘ ʠʤʝʥ; 

ï Telnet ï ʚʠʨʪʫʘʣʴʥʳʡ ʪʝʨʤʠʥʘʣ; 

ï SMTP ï ʧʨʦʪʦʢʦʣ ʦʙʤʝʥʘ ʩʦʦʙʱʝʥʠʷʤʠ ʧʦ ʵʣʝʢʪʨʦʥʥʦʡ ʧʦʯʪʝ. 

ʇʨʠʢʣʘʜʥʦʡ ʫʨʦʚʝʥʴ ʫʩʣʦʚʥʦ ʥʘʟʳʚʘʶʪ ʠʥʠʮʠʘʪʦʨʦʤ ʩʝʘʥʩʘ 

ʩʦʝʜʠʥʝʥʠʷ. 

 

7.3.2 ʇʝʨʝʜʘʯʘ ʜʘʥʥʳʭ ʧʦ ʩʝʪʠ ʠ ʢʘʙʝʣʶ 

 ʄʦʜʝʣʴ OSI ï ʵʪʦ ʦʩʥʦʚʘ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʩʝʪʝʡ. ʇʦʵʪʦʤʫ, ʝʩʣʠ ʚʳ 

ʧʦʡʤʝʪʝ, ʢʘʢ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʪ ʧʨʠ ʩʝʪʝʚʳʭ ʩʦʝʜʠʥʝʥʠʷʭ ʨʘʟʣʠʯʥʳʝ ʫʨʦʚʥʠ 

ʤʦʜʝʣʠ OSI, ʚʳ ʩʤʦʞʝʪʝ ʨʘʟʦʙʨʘʪʴʩʷ ʚ ʧʨʠʥʮʠʧʘʭ ʜʝʡʩʪʚʠʷʭ ʨʝʘʣʴʥʳʭ 

ʩʝʪʝʚʳʭ ʬʫʥʢʮʠʡ. ʅʘʯʥʝʤ ʠʟʫʯʝʥʠʝ ʩ ʜʨʘʡʚʝʨʦʚ ï ʧʨʦʛʨʘʤʤ, ʢʦʪʦʨʳʝ 

ʦʙʝʩʧʝʯʠʚʘʶʪ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʘʧʧʘʨʘʪʥʳʭ ʩʝʪʝʚʳʭ ʢʦʤʧʦʥʝʥʪʦʚ. 

 ɼʨʘʡʚʝʨʳ (driver) ï ʵʪʦ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ, ʧʦʟʚʦʣʷʶʱʝʝ 

ʢʦʤʧʴʶʪʝʨʫ ʨʘʙʦʪʘʪʴ ʩ ʨʘʟʣʠʯʥʳʤʠ ʫʩʪʨʦʡʩʪʚʘʤʠ.  

 ɼʨʘʡʚʝʨʳ ʩʫʱʝʩʪʚʫʶʪ ʧʦʯʪʠ ʜʣʷ ʢʘʞʜʦʛʦ ʪʠʧʘ ʫʩʪʨʦʡʩʪʚʘ ʢʦʤʧʴʶʪʝʨʘ 

ʠ ʧʝʨʠʬʝʨʠʠ. ʍʦʨʦʰʠʤ ʧʨʠʤʝʨʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʨʘʡʚʝʨʦʚ ʤʦʞʝʪ ʩʣʫʞʠʪʴ 

ʜʨʘʡʚʝʨ ʧʨʠʥʪʝʨʘ. ʇʨʠʥʪʝʨʳ ʧʨʦʠʟʚʦʜʷʪʩʷ ʙʦʣʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʬʠʨʤ ʠ 

ʦʙʣʘʜʘʶʪ ʨʘʟʣʠʯʥʳʤʠ ʬʫʥʢʮʠʷʤʠ ʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ. ʇʨʦʠʟʚʦʜʠʪʝʣʠ 

ʢʦʤʧʴʶʪʝʨʦʚ ʧʨʦʩʪʦ ʥʝ ʚ ʩʦʩʪʦʷʥʠʠ ʦʩʥʘʩʪʠʪʴ ʩʚʦʠ ʢʦʤʧʴʶʪʝʨʳ 

ʧʨʦʛʨʘʤʤʥʳʤ ʦʙʝʩʧʝʯʝʥʠʝʤ ʜʣʷ ʨʘʙʦʪʳ ʩ ʢʘʞʜʳʤ ʪʠʧʦʤ ʧʨʠʥʪʝʨʘ. ɺʤʝʩʪʦ 

ʵʪʦʛʦ ʧʨʦʠʟʚʦʜʠʪʝʣʠ ʧʨʠʥʪʝʨʦʚ ʩʦʟʜʘʶʪ ʜʨʘʡʚʝʨʳ ʜʣʷ ʩʚʦʠʭ ʧʨʠʥʪʝʨʦʚ, ʠ 

ʯʪʦʙʳ ɺʘʰ ʢʦʤʧʴʶʪʝʨ ʤʦʛ ʧʦʩʳʣʘʪʴ ʜʦʢʫʤʝʥʪʳ ʥʘ ʧʨʠʥʪʝʨ, ʩʥʘʯʘʣʘ ʥʘʜʦ 

ʟʘʛʨʫʟʠʪʴ ʜʨʘʡʚʝʨ ʵʪʦʛʦ ʧʨʠʥʪʝʨʘ, ʢʦʪʦʨʳʡ ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ 

ʢʦʤʧʴʶʪʝʨʘ ʩ ʵʪʠʤ ʫʩʪʨʦʡʩʪʚʦʤ. 
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 ɼʨʘʡʚʝʨʳ ʧʣʘʪʳ ʩʝʪʝʚʦʛʦ ʘʜʘʧʪʝʨʘ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʥʘ ʧʦʜʫʨʦʚʥʝ 

ʋʧʨʘʚʣʝʥʠʷ ʜʦʩʪʫʧʦʤ ʢ ʩʨʝʜʝ (ʂʘʥʘʣʴʥʳʡ ʫʨʦʚʝʥʴ ʤʦʜʝʣʠ OSI). ʇʦʜʫʨʦʚʝʥʴ 

ʋʧʨʘʚʣʝʥʠʷ ʜʦʩʪʫʧʦʤ ʢ ʩʨʝʜʝ ʦʪʚʝʯʘʝʪ ʟʘ ʜʦʩʪʫʧ ʩʝʪʝʚʦʡ ʢʘʨʪʳ ʢ 

ʌʠʟʠʯʝʩʢʦʤʫ ʫʨʦʚʥʶ, ʪ.ʝ. ʜʨʘʡʚʝʨʳ ʦʙʝʩʧʝʯʠʚʘʶʪ ʧʨʷʤʫʶ ʩʚʷʟʴ ʤʝʞʜʫ 

ʢʦʤʧʴʶʪʝʨʦʤ ʠ ʩʘʤʦʡ ʧʣʘʪʦʡ. ʕʪʦ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʩʚʷʟʳʚʘʝʪ ʢʦʤʧʴʶʪʝʨ ʩ 

ʩʝʪʴʶ. 

 ʉʝʡʯʘʩ, ʢʦʛʜʘ ɺʘʰ ʢʦʤʧʴʶʪʝʨ ʠ ʧʝʨʠʬʝʨʠʡʥʳʝ ʫʩʪʨʦʡʩʪʚʘ ʤʦʛʫʪ 

ʚʟʘʠʤʦʜʝʡʩʪʚʦʚʘʪʴ ʜʨʫʛ ʩ ʜʨʫʛʦʤ, ʩʝʪʴ ʛʦʪʦʚʘ ʧʝʨʝʤʝʱʘʪʴ ʜʘʥʥʳʝ ʤʝʞʜʫ 

ʢʦʤʧʴʶʪʝʨʘʤʠ. ʆʜʥʘʢʦ ʙʦʣʴʰʠʥʩʪʚʦ ʬʘʡʣʦʚ ʩʣʠʰʢʦʤ ʚʝʣʠʢʦ ʜʣʷ ʧʝʨʝʜʘʯʠ 

ʠʭ ʧʦ ʢʘʙʝʣʶ ʮʝʣʠʢʦʤ. ɺʦ-ʧʝʨʚʳʭ, ʪʘʢʦʡ ʙʣʦʢ ʟʘʧʦʣʥʷʝʪ ʢʘʙʝʣʴ ʠ 

çʩʚʷʟʳʚʘʝʪè ʨʘʙʦʪʫ ʚʩʝʡ ʩʝʪʠ, ʚʦ-ʚʪʦʨʳʭ, ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʦʰʠʙʦʢ ʧʨʠʚʝʜʝʪ ʢ 

ʧʦʚʪʦʨʥʦʡ ʧʝʨʝʜʘʯʝ ʚʩʝʛʦ ʙʣʦʢʘ. ʏʪʦʙʳ ʙʳʩʪʨʦ ʠ ʣʝʛʢʦ ʧʝʨʝʜʘʚʘʪʴ ʧʦ ʩʝʪʠ 

ʜʘʥʥʳʝ, ʥʘʜʦ ʨʘʟʜʝʣʠʪʴ ʠʭ ʥʘ ʫʧʨʘʚʣʷʝʤʳʝ ʥʝʙʦʣʴʰʠʝ ʙʣʦʢʠ. 

 ʇʘʢʝʪʳ ï ʵʪʦ ʫʧʨʘʚʣʷʝʤʳʝ ʙʣʦʢʠ ʜʘʥʥʳʭ, ʥʘ ʢʦʪʦʨʳʝ ʨʘʟʙʠʚʘʝʪʩʷ ʬʘʡʣ.  

 ʇʘʢʝʪ ʦʧʨʝʜʝʣʷʝʪ ʝʜʠʥʠʮʫ ʠʥʬʦʨʤʘʮʠʠ ʚ ʢʦʤʧʴʶʪʝʨʥʳʭ ʩʝʪʷʭ. ʂʦʛʜʘ 

ʜʘʥʥʳʝ ʨʘʟʙʠʚʘʶʪ ʥʘ ʧʘʢʝʪʳ, ʪʦ ʩʢʦʨʦʩʪʴ ʠʭ ʧʝʨʝʜʘʯʠ ʚʦʟʨʘʩʪʘʝʪ ʥʘʩʪʦʣʴʢʦ, 

ʯʪʦ ʢʘʞʜʳʡ ʢʦʤʧʴʶʪʝʨ ʚ ʩʝʪʠ ʧʦʣʫʯʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʠʥʠʤʘʪʴ ʠ ʧʝʨʝʜʘʚʘʪʴ 

ʜʘʥʥʳʝ ʧʨʘʢʪʠʯʝʩʢʠ ʦʜʥʦʚʨʝʤʝʥʥʦ ʩ ʦʩʪʘʣʴʥʳʤʠ ʢʦʤʧʴʶʪʝʨʘʤʠ.  

 ʂʦʤʧʦʥʝʥʪʘʤʠ ʧʘʢʝʪʘ ʷʚʣʷʶʪʩʷ: ʟʘʛʦʣʦʚʦʢ, ʜʘʥʥʳʝ, ʪʨʝʡʣʝʨ. ɿʘʛʦʣʦʚʦʢ 

ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ: 

- ʩʠʛʥʘʣ, çʛʦʚʦʨʷʱʠʡè ʦ ʪʦʤ, ʯʪʦ ʧʝʨʝʜʘʝʪʩʷ ʧʘʢʝʪ; 

- ʘʜʨʝʩ ʠʩʪʦʯʥʠʢʘ; 

- ʘʜʨʝʩ ʥʘʟʥʘʯʝʥʠʷ; 

- ʠʥʬʦʨʤʘʮʠʶ, ʩʠʥʭʨʦʥʠʟʠʨʫʶʱʫʶ ʧʝʨʝʜʘʯʫ. 

ʊʨʝʡʣʝʨ ʯʘʱʝ ʚʩʝʛʦ ʩʦʜʝʨʞʠʪ ʠʥʬʦʨʤʘʮʠʶ ʜʣʷ ʧʨʦʚʝʨʢʠ ʦʰʠʙʦʢ, 

ʥʘʟʳʚʘʝʤʫʶ ʮʠʢʣʠʯʝʩʢʠʤ ʠʟʙʳʪʦʯʥʳʤ ʢʦʜʦʤ (Cyclical Redundancy Check, 

CRC). CRC ï ʵʪʦ ʯʠʩʣʦ, ʧʦʣʫʯʘʝʤʦʝ ʚ ʨʝʟʫʣʴʪʘʪʝ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ 

ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ ʥʘʜ ʧʘʢʝʪʦʤ ʠ ʠʩʭʦʜʥʦʡ ʠʥʬʦʨʤʘʮʠʝʡ. ʂʦʛʜʘ ʧʘʢʝʪ 

ʜʦʩʪʠʛʘʝʪ ʤʝʩʪʘ ʥʘʟʥʘʯʝʥʠʷ, ʵʪʠ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʧʦʚʪʦʨʷʶʪʩʷ. ɽʩʣʠ 

ʨʝʟʫʣʴʪʘʪ ʩʦʚʧʘʜʘʝʪ ʩ CRC ï ʧʘʢʝʪ ʧʨʠʥʷʪ ʙʝʟ ʦʰʠʙʦʢ.   

ʂʦʤʧʴʶʪʝʨʳ, ʤʝʞʜʫ ʢʦʪʦʨʳʤʠ ʫʩʪʘʥʦʚʣʝʥʘ ʩʚʷʟʴ, ʯʝʤ-ʪʦ ʥʘʧʦʤʠʥʘʶʪ 

ʤʝʞʜʫʥʘʨʦʜʥʳʝ ʦʨʛʘʥʠʟʘʮʠʠ. ʉʫʱʝʩʪʚʫʝʪ ʤʥʦʞʝʩʪʚʦ ʷʟʳʢʦʚ ʠ ʩʧʦʩʦʙʦʚ 

ʦʙʱʝʥʠʷ, ʢʦʪʦʨʳʤʠ ʵʪʠ ʦʨʛʘʥʠʟʘʮʠʠ ʤʦʛʫʪ ʚʦʩʧʦʣʴʟʦʚʘʪʴʩʷ. ɺʘʞʥʦ ʣʠʰʴ 

ʧʦʤʥʠʪʴ: ʚʩʝ ʫʯʘʩʪʥʠʢʠ ʢʦʤʤʫʥʠʢʘʮʠʠ, ʯʪʦʙʳ ʜʦʩʪʠʯʴ ʚʟʘʠʤʦʧʦʥʠʤʘʥʠʷ, 

ʜʦʣʞʥʳ ʛʦʚʦʨʠʪʴ ʥʘ ʦʜʥʦʤ ʷʟʳʢʝ ʠ ʩʣʝʜʦʚʘʪʴ ʝʜʠʥʳʤ ʧʨʘʚʠʣʘʤ, ʠʣʠ 

ʧʨʦʪʦʢʦʣʘʤ. 

 ʇʨʦʪʦʢʦʣʳ ï ʵʪʦ ʥʘʙʦʨ ʧʨʘʚʠʣ ʠ ʧʨʦʮʝʜʫʨ, ʨʝʛʫʣʠʨʫʶʱʠʭ ʧʦʨʷʜʦʢ 

ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʥʝʢʦʪʦʨʦʡ ʩʚʷʟʠ. 

 ɿʘʧʦʤʥʠʪʝ ʪʨʠ ʦʩʥʦʚʥʳʭ ʤʦʤʝʥʪʘ, ʢʘʩʘʶʱʠʭʩʷ ʧʨʦʪʦʢʦʣʦʚ: 

ʉʫʱʝʩʪʚʫʝʪ ʤʥʦʞʝʩʪʚʦ ʧʨʦʪʦʢʦʣʦʚ. ʂʘʞʜʳʡ ʠʟ ʥʠʭ ʠʤʝʝʪ ʨʘʟʣʠʯʥʳʝ 

ʮʝʣʠ, ʚʳʧʦʣʥʷʝʪ ʨʘʟʣʠʯʥʳʝ ʟʘʜʘʯʠ, ʦʙʣʘʜʘʝʪ ʩʚʦʠʤʠ ʧʨʝʠʤʫʱʝʩʪʚʘʤʠ ʠ 

ʦʛʨʘʥʠʯʝʥʠʷʤʠ. 
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ʇʨʦʪʦʢʦʣʳ ʨʘʙʦʪʘʶʪ ʥʘ ʨʘʟʥʳʭ ʫʨʦʚʥʷʭ ʤʦʜʝʣʠ OSI. ʌʫʥʢʮʠʠ ʧʨʦʪʦʢʦʣʘ 

ʦʧʨʝʜʝʣʷʶʪʩʷ ʫʨʦʚʥʝʤ, ʥʘ ʢʦʪʦʨʦʤ ʦʥ ʨʘʙʦʪʘʝʪ. 

ʅʝʩʢʦʣʴʢʦ ʧʨʦʪʦʢʦʣʦʚ ʤʦʛʫʪ ʨʘʙʦʪʘʪʴ ʩʦʚʤʝʩʪʥʦ. ʕʪʦ ʪʘʢ ʥʘʟʳʚʘʝʤʳʡ ʩʪʝʢ 

(ʠʣʠ ʥʘʙʦʨ) ʧʨʦʪʦʢʦʣʦʚ. 

 ʇʨʦʪʦʢʦʣʳ ʚ ʩʝʪʝʚʦʡ ʩʨʝʜʝ ʦʧʨʝʜʝʣʷʶʪ ʧʨʘʚʠʣʘ ʠ ʧʨʦʮʝʜʫʨʳ ʧʝʨʝʜʘʯʠ 

ʜʘʥʥʳʭ. ʇʝʨʝʜʘʯʘ ʜʘʥʥʳʭ ʧʦ ʩʝʪʠ ʩʦʩʪʦʠʪ ʠʟ ʨʷʜʘ ʰʘʛʦʚ, ʢʦʪʦʨʳʝ ʜʦʣʞʥʳ 

ʚʳʧʦʣʥʷʪʴʩʷ ʚ ʥʝʠʟʤʝʥʥʦʤ ʧʦʨʷʜʢʝ. ʂʦʤʧʴʶʪʝʨ-ʦʪʧʨʘʚʠʪʝʣʴ ʠ ʢʦʤʧʴʶʪʝʨ-

ʧʦʣʫʯʘʪʝʣʴ ʠʩʧʦʣʴʟʫʶʪ ʧʨʦʪʦʢʦʣʳ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʩʣʝʜʫʶʱʠʭ ʧʨʦʮʝʜʫʨ: 

-  ʨʘʟʙʠʝʥʠʝ ʜʘʥʥʳʭ ʥʘ ʧʘʢʝʪʳ; 

-  ʜʦʙʘʚʣʝʥʠʝ ʢ ʧʘʢʝʪʫ ʘʜʨʝʩʥʦʡ ʠʥʬʦʨʤʘʮʠʠ; 

-  ʧʦʜʛʦʪʦʚʢʘ ʧʘʢʝʪʦʚ ʢ ʧʝʨʝʜʘʯʝ; 

-  ʧʨʠʝʤ ʧʘʢʝʪʦʚ, ʧʝʨʝʜʘʚʘʝʤʳʭ ʧʦ ʢʘʙʝʣʶ; 

-  ʢʦʧʠʨʦʚʘʥʠʝ ʜʘʥʥʳʭ ʠʟ ʧʘʢʝʪʘ ʜʣʷ ʩʙʦʨʢʠ ʠʩʭʦʜʥʳʭ ʙʣʦʢʦʚ ʜʘʥʥʳʭ; 

-  ʧʝʨʝʜʘʯʘ ʵʪʠʭ ʚʦʩʩʪʘʥʦʚʣʝʥʥʳʭ ʙʣʦʢʦʚ ʚ ʢʦʤʧʴʶʪʝʨ. 

 ʋʩʪʘʥʦʚʢʘ ʧʨʘʚʠʣʴʥʳʭ ʧʨʦʪʦʢʦʣʦʚ ï ʝʱʝ ʥʝ ʛʘʨʘʥʪʠʷ ʢʦʨʨʝʢʪʥʦʡ 

ʨʘʙʦʪʳ ʩʝʪʠ. ɼʣʷ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʧʦ ʢʘʙʝʣʶ ʢʦʤʧʴʶʪʝʨ ʠʩʧʦʣʴʟʫʝʪ 

ʨʘʟʣʠʯʥʳʝ ʤʝʪʦʜʳ ʜʦʩʪʫʧʘ. 

 ʄʝʪʦʜ ʜʦʩʪʫʧʘ ï ʵʪʦ ʢʦʣʣʝʢʮʠʷ ʠʥʩʪʨʫʢʮʠʡ ʜʣʷ ʢʦʤʧʴʶʪʝʨʘ ʦ ʪʦʤ, ʢʘʢ 

ʦʥ ʜʦʣʞʝʥ ʦʪʧʨʘʚʣʷʪʴ ʠ ʧʨʠʥʠʤʘʪʴ ʜʘʥʥʳʝ ʧʦ ʩʨʝʜʝ ʧʝʨʝʜʘʯʠ. 

 ɺ ʩʝʪʠ ʥʝʩʢʦʣʴʢʦ ʢʦʤʧʴʶʪʝʨʦʚ ʜʦʣʞʥʳ ʠʤʝʪʴ ʩʦʚʤʝʩʪʥʳʡ ʜʦʩʪʫʧ ʢ 

ʢʘʙʝʣʶ. ʆʜʥʘʢʦ ʝʩʣʠ ʜʚʘ ʢʦʤʧʴʶʪʝʨʘ ʧʦʧʳʪʘʶʪʩʷ ʦʜʥʦʚʨʝʤʝʥʥʦ ʧʝʨʝʜʘʚʘʪʴ 

ʜʘʥʥʳʝ, ʠʭ ʧʘʢʝʪʳ çʩʪʦʣʢʥʫʪʩʷè ʜʨʫʛ ʩ ʜʨʫʛʦʤ ʠ ʙʫʜʫʪ ʠʩʧʦʨʯʝʥʳ. ʕʪʦ ʪʘʢ 

ʥʘʟʳʚʘʝʤʘʷ ʢʦʣʣʠʟʠʷ (ʈʠʩ. 7.19).  

  

 
ʈʠʩʫʥʦʢ 7.19  - ʆʜʥʦʚʨʝʤʝʥʥʘʷ ʧʝʨʝʜʘʯʘ ʜʘʥʥʳʭ 

ʜʚʫʤʷ ʢʦʤʧʴʶʪʝʨʘʤʠ ʧʨʠʚʦʜʠʪ ʢ ʢʦʣʣʠʟʠʠ. 

 

 ʄʝʪʦʜʳ ʜʦʩʪʫʧʘ ʩʣʫʞʘʪ ʜʣʷ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʦʜʥʦʚʨʝʤʝʥʥʦʛʦ ʜʦʩʪʫʧʘ 

ʢ ʢʘʙʝʣʶ ʥʝʩʢʦʣʴʢʠʭ ʢʦʤʧʴʶʪʝʨʦʚ. ʆʩʥʦʚʥʳʝ ʤʝʪʦʜʳ ʜʦʩʪʫʧʘ:  

-  ʤʥʦʞʝʩʪʚʝʥʥʳʡ ʜʦʩʪʫʧ ʩ ʢʦʥʪʨʦʣʝʤ ʥʝʩʫʱʝʡ ʩ ʦʙʥʘʨʫʞʝʥʠʝʤ 

ʢʦʣʣʠʟʠʡ;  

-  ʤʥʦʞʝʩʪʚʝʥʥʳʡ ʜʦʩʪʫʧ ʩ ʢʦʥʪʨʦʣʝʤ ʥʝʩʫʱʝʡ ʩ ʧʨʝʜʦʪʚʨʘʱʝʥʠʝʤ 
ʢʦʣʣʠʟʠʡ;  

-  ʜʦʩʪʫʧ ʩ ʧʝʨʝʜʘʯʝʡ ʤʘʨʢʝʨʘ;  

-  ʜʦʩʪʫʧ ʧʦ ʧʨʠʦʨʠʪʝʪʫ ʟʘʧʨʦʩʘ. 

 1. CSMA/CD (Carrier-Sense Multiple Access with Collision Detection) ï 

ʤʥʦʞʝʩʪʚʝʥʥʳʡ ʜʦʩʪʫʧ ʩ ʢʦʥʪʨʦʣʝʤ ʥʝʩʫʱʝʡ ʩ ʦʙʥʘʨʫʞʝʥʠʝʤ ʢʦʣʣʠʟʠʠ 
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ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʪʦʧʦʣʦʛʠʷʭ çʰʠʥʘè ʠ çʟʚʝʟʜʘè. ʄʝʪʦʜ ʨʝʘʣʠʟʫʝʪʩʷ ʥʘ 

ʘʧʧʘʨʘʪʥʦʤ (ʤʠʢʨʦʧʨʦʛʨʘʤʤʥʦʤ) ʫʨʦʚʥʝ ʚ ʩʝʪʝʚʦʤ ʘʜʘʧʪʝʨʝ, ʠʤʝʶʱʝʤ 

ʧʨʠʝʤʦʧʝʨʝʜʘʪʯʠʢ ï ʪʨʘʥʩʠʚʝʨ, ʧʦʜʢʣʶʯʘʝʤʳʡ ʢ ʨʘʟʜʝʣʷʝʤʦʡ ʩʨʝʜʝ ʧʝʨʝʜʘʯʠ 

ʜʘʥʥʳʭ. ʉʝʪʝʚʦʡ ʘʜʘʧʪʝʨ ʫʟʣʘ ʧʝʨʝʜ ʧʝʨʝʜʘʯʝʡ ʜʘʥʥʳʭ çʧʨʦʩʣʫʰʠʚʘʝʪè 

ʢʘʥʘʣ, ʪʦ ʝʩʪʴ ʦʧʨʝʜʝʣʷʝʪ ʥʘʣʠʯʠʝ ʠʣʠ ʦʪʩʫʪʩʪʚʠʝ ʧʦʩʪʦʨʦʥʥʝʛʦ ʩʠʛʥʘʣʘ ʚ 

ʢʘʥʘʣʝ. ɽʩʣʠ ʫʟʝʣ çʩʣʳʰʠʪè, ʯʪʦ ʧʝʨʝʜʘʯʫ ʚʝʜʝʪ ʜʨʫʛʦʡ ʫʟʝʣ, ʪʦ ʧʝʨʚʳʡ ʫʟʝʣ 

ʜʦʣʞʝʥ ʜʦʞʜʘʪʴʩʷ ʦʢʦʥʯʘʥʠʷ ʵʪʦʡ ʧʝʨʝʜʘʯʠ ʠ ʧʨʝʜʧʨʠʥʷʪʴ ʧʦʚʪʦʨʥʫʶ 

ʧʦʧʳʪʢʫ. ɼʘʣʝʝ ʫʟʝʣ ʬʦʨʤʠʨʫʝʪ ʢʘʜʨ (Frame), ʥʘʯʠʥʘʶʱʠʡʩʷ ʩ ʧʨʝʘʤʙʫʣʳ. 

ɿʘ ʧʨʝʘʤʙʫʣʦʡ ʩʣʝʜʫʝʪ ʧʦʪʦʢ ʜʚʦʠʯʥʳʭ ʜʘʥʥʳʭ. ʆʩʪʘʣʴʥʳʝ ʫʟʣʳ ʧʨʠʥʠʤʘʶʪ 

ʵʪʦʪ ʢʘʜʨ, ʩʠʥʭʨʦʥʠʟʠʨʫʶʪʩʷ ʧʦ ʧʨʝʘʤʙʫʣʝ ʠ ʧʦʤʝʱʘʶʪ ʢʘʜʨ ʚ ʩʚʦʡ 

ʧʨʠʝʤʥʳʡ ʙʫʬʝʨ. ʆʢʦʥʯʘʥʠʝ ʢʘʜʨʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʧʨʦʧʘʜʘʥʠʶ ʥʝʩʫʱʝʡ, ʠ 

ʧʦ ɻʪʦʤʫ ʩʦʙʳʪʠʶ ʧʨʠʝʤʥʠʢʠ ʩʝʪʝʚʳʭ ʘʜʘʧʪʝʨʦʚ ʫʟʣʦʚ ʘʥʘʣʠʟʠʨʫʶʪ 

ʧʨʠʥʷʪʳʡ ʢʘʜʨ. ɸʥʘʣʠʟ ʧʨʠʥʷʪʦʛʦ ʢʘʜʨʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʧʨʦʚʝʨʢʝ ʦʰʠʙʦʢ ʩ 

ʧʦʤʦʱʴʶ ʢʦʥʪʨʦʣʴʥʦʡ ʩʫʤʤʳ ʠ ʧʦ ʝʛʦ ʜʣʠʥʝ. ɿʘʪʝʤ ʚ ʥʝʠʩʢʘʞʝʥʥʦʤ ʢʘʜʨʝ 

ʧʨʦʚʝʨʷʝʪʩʷ ʘʜʨʝʩʥʘʷ ʠʥʬʦʨʤʘʮʠʷ. ɺ ʢʘʞʜʦʤ ʢʘʜʨʝ ʠʤʝʝʪʩʷ ʟʘʛʦʣʦʚʦʢ ʩ 

ʄɸʉ-ʘʜʨʝʩʘʤʠ ʫʟʣʘ-ʠʩʪʦʯʥʠʢʘ ʠ ʫʟʣʘ-ʧʨʠʝʤʥʠʢʘ. ɽʩʣʠ ʘʜʨʝʩ ʥʘʟʥʘʯʝʥʠʷ 

ʢʘʜʨʘ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʄɸʉ-ʘʜʨʝʩʫ ʜʘʥʥʦʛʦ ʫʟʣʘ, ʪʦ ʢʘʜʨ ʧʦʩʪʫʧʘʝʪ ʥʘ 

ʜʘʣʴʥʝʡʰʫʶ ʦʙʨʘʙʦʪʢʫ ʧʨʦʪʦʢʦʣʘʤʠ ʚʳʰʝʣʝʞʘʱʠʭ ʫʨʦʚʥʝʡ. ʂʘʜʨʳ, ʥʝ 

ʘʜʨʝʩʦʚʘʥʥʳʝ ʜʘʥʥʦʤʫ ʫʟʣʫ, ʠʤ ʠʛʥʦʨʠʨʫʶʪʩʷ ʥʘ ʘʧʧʘʨʘʪʥʦʤ ʫʨʦʚʥʝ 

ʩʝʪʝʚʦʛʦ ʘʜʘʧʪʝʨʘ. 

ʄʦʞʝʪ ʩʣʫʯʠʪʴʩʷ ʪʘʢ, ʯʪʦ ʜʚʘ ʫʟʣʘ ʥʘʯʥʫʪ ʧʝʨʝʜʘʯʫ ʧʦʯʪʠ 

ʦʜʥʦʚʨʝʤʝʥʥʦ: ʦʙʘ ʜʦʞʜʘʣʠʩʴ çʪʠʰʠʥʳè ʠ ʩʪʘʣʠ ʧʝʨʝʜʘʚʘʪʴ ʧʨʝʘʤʙʫʣʫ (ʜʣʷ 

ʪʘʢʦʛʦ ʩʣʫʯʘʷ ʤʝʪʦʜ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʧʨʦʩʣʫʰʠʚʘʥʠʝ ʢʘʥʘʣʘ ʦʜʥʦʚʨʝʤʝʥʥʦ ʩ 

ʧʝʨʝʜʘʯʝʡ). ʉʪʦʣʢʥʦʚʝʥʠʝ ʜʚʫʭ ʩʠʛʥʘʣʦʚ ï ʢʦʣʣʠʟʠʷ ï ʧʨʠʚʝʜʝʪ ʢ ʠʭ 

ʠʩʢʘʞʝʥʠʶ, ʢʦʪʦʨʦʝ ʦʙʥʘʨʫʞʠʚʘʝʪʩʷ ʪʨʘʥʩʠʚʝʨʘʤʠ ʩʝʪʝʚʳʭ ʘʜʘʧʪʝʨʦʚ. 

ʇʝʨʝʜʘʶʱʠʝ ʫʟʣʳ, ʦʙʥʘʨʫʞʠʚ ʢʦʣʣʠʟʠʶ, ʧʨʝʢʨʘʱʘʶʪ ʧʝʨʝʜʘʯʫ ʢʘʜʨʦʚ. 

ʇʦʚʪʦʨʥʫʶ ʧʦʧʳʪʢʫ ʧʝʨʝʜʘʯʠ ʦʥʠ ʩʜʝʣʘʶʪ ʯʝʨʝʟ ʩʣʫʯʘʡʥʳʡ ʠʥʪʝʨʚʘʣ 

ʚʨʝʤʝʥʠ (ʢʘʞʜʳʡ ʫʟʝʣ ʯʝʨʝʟ ʩʚʦʡ ʠʥʪʝʨʚʘʣ) ʧʦʩʣʝ ʦʩʚʦʙʦʞʜʝʥʠʷ ʣʠʥʠʠ. 

ɼʦʧʫʩʢʘʝʪʩʷ ʜʦ 16 ʧʦʚʪʦʨʥʳʭ ʧʦʧʳʪʦʢ, ʧʨʠʯʝʤ ʩ ʢʘʞʜʳʤ ʨʘʟʦʤ 

ʜʣʠʪʝʣʴʥʦʩʪʴ ʠʥʪʝʨʚʘʣʘ ʫʚʝʣʠʯʠʚʘʝʪʩʷ. 

 2. CSMA/Cɸ (Carrier-Sense Multiple Access with Collision Against) ï 

ʤʥʦʞʝʩʪʚʝʥʥʳʡ ʜʦʩʪʫʧ ʩ ʢʦʥʪʨʦʣʝʤ ʥʝʩʫʱʝʡ ʩ ʧʨʝʜʦʪʚʨʘʱʝʥʠʝʤ ʢʦʣʣʠʟʠʡ. 

ʀʩʧʦʣʴʟʫʷ ʤʝʪʦʜ CSMA/Cɸ ʢʘʞʜʳʡ ʢʦʤʧʴʶʪʝʨ ʧʝʨʝʜ ʧʝʨʝʜʘʯʝʡ ʜʘʥʥʳʭ ʚ 

ʩʝʪʴ ʩʠʛʥʘʣʠʟʠʨʫʝʪ ʦ ʩʚʦʝʤ ʥʘʤʝʨʝʥʠʠ, ʧʦʵʪʦʤʫ ʦʩʪʘʣʴʥʳʝ ʢʦʤʧʴʶʪʝʨʳ 

çʫʟʥʘʶʪè ʦ ʛʦʪʦʚʷʱʝʡʩʷ ʧʝʨʝʜʘʯʝ ʠ ʤʦʛʫʪ ʠʟʙʝʞʘʪʴ ʢʦʣʣʠʟʠʡ. 

 ʆʜʥʘʢʦ ʰʠʨʦʢʦʚʝʱʘʪʝʣʴʥʦʝ ʦʧʦʚʝʱʝʥʠʝ ʫʚʝʣʠʯʠʚʘʝʪ ʦʙʱʠʡ ʪʨʘʬʠʢ 

ʩʝʪʠ ʠ ʫʤʝʥʴʰʘʝʪ ʝʝ ʧʨʦʧʫʩʢʥʫʶ ʩʧʦʩʦʙʥʦʩʪʴ, ʧʦʵʪʦʤʫ ʩʝʪʴ ʩ ʤʝʪʦʜʦʤ 

CSMA/Cɸ ʨʘʙʦʪʘʝʪ ʤʝʜʣʝʥʥʝʝ, ʯʝʤ ʩ CSMA/CD. 

 3. ʄʝʪʦʜ ʜʦʩʪʫʧʘ ʩ ʧʝʨʝʜʘʯʝʡ ʤʘʨʢʝʨʘ. ʏʪʦʙʳ ʧʝʨʝʜʘʪʴ ʜʘʥʥʳʝ, ʫʟʣʫ 

ʥʝʦʙʭʦʜʠʤʦ ʧʦʣʫʯʠʪʴ ʨʘʟʨʝʰʝʥʠʝ. ɼʣʷ ʵʪʦʛʦ ʦʥ ʜʦʣʞʝʥ çʧʦʡʤʘʪʴè 

ʮʠʨʢʫʣʠʨʫʶʱʠʡ ʚ ʩʝʪʠ ʧʘʢʝʪ ʩʧʝʮʠʘʣʴʥʦʛʦ ʩʦʜʝʨʞʘʥʠʷ ï ʤʘʨʢʝʨ. ʄʘʨʢʝʨ 

ʧʝʨʝʤʝʱʘʝʪʩʷ ʧʦ ʟʘʤʢʥʫʪʦʤʫ ʢʨʫʛʫ, ʧʨʦʭʦʜʷ ʧʦʦʯʝʨʝʜʥʦ ʯʝʨʝʟ ʢʘʞʜʳʡ ʫʟʝʣ. 
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ʇʦʣʫʯʠʚ ʤʘʨʢʝʨ, ʧʝʨʝʜʘʶʱʠʡ ʫʟʝʣ ʟʘʜʝʨʞʠʚʘʝʪ ʝʛʦ, ʥʘʯʠʥʘʷ ʧʝʨʝʜʘʯʫ 

ʧʦʜʛʦʪʦʚʣʝʥʥʦʛʦ ʩʦʦʙʱʝʥʠʷ. ɿʘʢʦʥʯʠʚ ʦʪʧʨʘʚʢʫ ʩʦʦʙʱʝʥʠʷ, ʫʟʝʣ ʚʩʣʝʜ ʟʘ 

ʥʠʤ ʚʳʧʫʩʢʘʝʪ ʤʘʨʢʝʨ. ʇʦʢʘ ʵʪʦ ʩʦʦʙʱʝʥʠʝ ʜʚʠʛʘʝʪʩʷ ʜʦ ʘʜʨʝʩʘʪʘ, ʣʶʙʦʡ 

ʧʨʦʤʝʞʫʪʦʯʥʳʡ ʫʟʝʣ ʤʦʞʝʪ, çʧʦʡʤʘʚè ʤʘʨʢʝʨ, ʧʝʨʝʜʘʪʴ ʩʚʦʝ ʩʦʦʙʱʝʥʠʝ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʩʝʪʠ ʦʜʥʦʚʨʝʤʝʥʥʦ ʤʦʞʝʪ ʧʝʨʝʜʘʚʘʪʴʩʷ ʥʝʩʢʦʣʴʢʦ 

ʩʦʦʙʱʝʥʠʡ. 

ʉʦʦʙʱʝʥʠʝ ʧʨʦʭʦʜʠʪ ʯʝʨʝʟ ʢʘʞʜʳʡ ʫʟʝʣ, ʧʦʢʘ ʥʝ ʦʢʘʞʝʪʩʷ ʚ ʪʦʤ, ʯʝʡ 

ʘʜʨʝʩ ʩʦʚʧʘʜʘʝʪ ʩ ʫʢʘʟʘʥʥʳʤ ʚ ʜʘʥʥʦʤ ʩʦʦʙʱʝʥʠʠ. ʋʟʝʣ-ʘʜʨʝʩʘʪ ʚ ʩʣʫʞʝʙʥʦʤ 

ʧʦʣʝ ʩʦʦʙʱʝʥʠʷ ʬʠʢʩʠʨʫʝʪ ʬʘʢʪ ʝʛʦ ʧʨʠʝʤʘ ʠ ʨʝʟʫʣʴʪʘʪ ʢʦʥʪʨʦʣʷ 

ʧʨʘʚʠʣʴʥʦʩʪʠ ʧʨʠʥʷʪʦʛʦ ʩʦʦʙʱʝʥʠʷ. ɼʘʣʝʝ ʵʪʦ ʩʦʦʙʱʝʥʠʝ ʧʨʦʜʦʣʞʘʝʪ 

ʜʚʠʛʘʪʴʩʷ ʧʦ ʢʦʣʴʮʫ ʜʦ ʫʟʣʘ-ʦʪʧʨʘʚʠʪʝʣʷ. ʆʥ ʧʨʠʥʠʤʘʝʪ ʩʚʦʝ ʩʦʦʙʱʝʥʠʝ ʢʘʢ 

ʢʚʠʪʘʥʮʠʶ ʠ: 

-  ʚ ʩʣʫʯʘʝ ʦʪʩʫʪʩʪʚʠʷ ʦʰʠʙʦʢ ʫʜʘʣʷʝʪ ʝʛʦ ʠʟ ʢʦʣʴʮʘ; 

-  ʧʨʠ ʥʘʣʠʯʠʠ ʦʰʠʙʦʢ ʦʨʛʘʥʠʟʫʝʪ ʧʦʚʪʦʨʥʫʶ ʧʝʨʝʜʘʯʫ. 

 4. ɼʦʩʪʫʧ ʧʦ ʧʨʠʦʨʠʪʝʪʫ ʟʘʧʨʦʩʘ ʦʩʥʦʚʘʥ ʥʘ ʪʦʤ, ʯʪʦ ʩʝʪʴ ʩʪʨʦʠʪʩʷ 

ʪʦʣʴʢʦ ʠʟ ʢʦʥʮʝʥʪʨʘʪʦʨʦʚ ʠ ʫʟʣʦʚ. ʂʦʥʮʝʥʪʨʘʪʦʨʳ ʫʧʨʘʚʣʷʶʪ ʜʦʩʪʫʧʦʤ ʢ 

ʢʘʙʝʣʶ, ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʦʧʨʘʰʠʚʘʷ ʚʩʝ ʫʟʣʳ ʚ ʩʝʪʠ ʠ ʚʳʷʚʣʷʷ ʟʘʧʨʦʩʳ ʥʘ 

ʧʝʨʝʜʘʯʫ. ʂʦʥʮʝʥʪʨʘʪʦʨ ʜʦʣʞʝʥ ʟʥʘʪʴ ʚʩʝ ʘʜʨʝʩʘ, ʩʚʷʟʠ ʠ ʫʟʣʳ ʠ ʧʨʦʚʝʨʷʪʴ 

ʠʭ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʴ. ʇʦʣʫʯʠʚ ʦʜʥʦʚʨʝʤʝʥʥʦ ʜʚʘ ʟʘʧʨʦʩʘ, ʢʦʥʮʝʥʪʨʘʪʦʨ 

ʚʥʘʯʘʣʝ ʦʪʜʘʩʪ ʧʨʝʜʧʦʯʪʝʥʠʝ ʟʘʧʨʦʩʫ ʩ ʙʦʣʝʝ ʚʳʩʦʢʠʤ ʧʨʠʦʨʠʪʝʪʦʤ. ɽʩʣʠ 

ʟʘʧʨʦʩʳ ʠʤʝʶʪ ʦʜʠʥʘʢʦʚʳʡ ʧʨʠʦʨʠʪʝʪ, ʦʥʠ ʙʫʜʫʪ ʦʙʩʣʫʞʝʥʳ ʚ 

ʧʨʦʠʟʚʦʣʴʥʦʤ ʧʦʨʷʜʢʝ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʠ ʜʦʩʪʫʧʝ ʧʦ ʧʨʠʦʨʠʪʝʪʫ ʟʘʧʨʦʩʘ 

ʩʚʷʟʴ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʪʦʣʴʢʦ ʤʝʞʜʫ ʢʦʤʧʴʶʪʝʨʦʤ-ʦʪʧʨʘʚʠʪʝʣʝʤ, 

ʢʦʥʮʝʥʪʨʘʪʦʨʦʤ ʠ ʢʦʤʧʴʶʪʝʨʦʤ-ʧʦʣʫʯʘʪʝʣʝʤ. ʇʝʨʝʜʘʯʝʡ ʜʘʥʥʳʭ 

ʮʝʥʪʨʘʣʠʟʦʚʘʥʦ ʫʧʨʘʚʣʷʝʪ ʢʦʥʮʝʥʪʨʘʪʦʨ, ʧʨʠʯʝʤ ʥʘ ʚʩʝ ʦʩʪʘʣʴʥʳʝ 

ʢʦʤʧʴʶʪʝʨʳ ʚ ʩʝʪʠ ʦʥ ʥʝ ʚʝʱʘʝʪ.   

 

7.4 ʉʝʪʝʚʳʝ ʪʝʭʥʦʣʦʛʠʠ 

7.4.1 ʉʝʪʝʚʘʷ ʪʝʭʥʦʣʦʛʠʷ Ethernet  

ʉʝʪʝʚʘʷ ʪʝʭʥʦʣʦʛʠʷ ï ʵʪʦ ʤʠʥʠʤʘʣʴʥʘʷ ʩʦʚʦʢʫʧʥʦʩʪʴ ʩʪʘʥʜʘʨʪʥʳʭ 

ʧʨʦʪʦʢʦʣʦʚ, ʩʝʪʝʚʳʭ ʫʩʪʨʦʡʩʪʚ ʠ ʧʨʦʛʨʘʤʤʥʦ-ʘʧʧʘʨʘʪʥʳʭ ʩʨʝʜʩʪʚ 

(ʥʘʧʨʠʤʝʨ, ʩʝʪʝʚʳʭ ʧʣʘʪ, ʜʨʘʡʚʝʨʦʚ, ʢʘʙʝʣʝʡ ʠ ʨʘʟʲʝʤʦʚ), ʩ ʧʦʤʦʱʴʶ 

ʢʦʪʦʨʦʡ ʤʦʞʥʦ ʧʦʩʪʨʦʠʪʴ ʨʘʙʦʪʦʩʧʦʩʦʙʥʫʶ ʩʝʪʴ. ʕʪʘ ʩʝʪʴ ʚ ʜʘʣʴʥʝʡʰʝʤ 

ʤʦʞʝʪ ʙʳʪʴ ʫʣʫʯʰʝʥʘ ʧʫʪʝʤ ʜʦʙʘʚʣʝʥʠʷ ʥʦʚʳʭ ʧʨʦʪʦʢʦʣʦʚ, 

ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʫʩʪʨʦʡʩʪʚ ʜʣʷ ʙʦʣʴʰʝʡ ʥʘʜʝʞʥʦʩʪʠ ʠ ʙʳʩʪʨʦʜʝʡʩʪʚʠʷ.  

ʅʦ ʚ ʣʶʙʦʤ ʩʣʫʯʘʝ, ʩʝʪʝʚʘʷ ʪʝʭʥʦʣʦʛʠʷ, ʢʦʪʦʨʘʷ ʣʝʞʘʣʘ ʚ ʦʩʥʦʚʝ ʧʦʩʪʨʦʝʥʠʷ, 

ʙʫʜʝʪ ʙʘʟʠʩʦʤ ʩʝʪʠ.  

ʊʝʭʥʦʣʦʛʠʷ  Ethernet  ʙʳʣʘ ʧʨʝʜʣʦʞʝʥʘ ʚ 1980 ʛʦʜʫ ʘʣʴʷʥʩʦʤ ʬʠʨʤ DEC, 

Intel, Xerox. ʅʝʩʢʦʣʴʢʦ ʧʦʟʞʝ ʥʘ ʝʝ ʦʩʥʦʚʝ ʧʦʷʚʠʣʩʷ ʩʪʘʥʜʘʨʪ IEEE 802.3. 

ʉʣʦʚʦ Ether (ʵʬʠʨ) ʦʙʦʟʥʘʯʘʝʪ ʤʥʦʛʦʦʙʨʘʟʠʝ ʩʨʝʜ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ: 

ʢʦʘʢʩʠʘʣʴʥʳʡ ʢʘʙʝʣʴ, ʚʠʪʘʷ ʧʘʨʘ, ʦʧʪʦʚʦʣʦʢʥʦ. ʅʘ ʪʝʢʫʱʠʡ ʤʦʤʝʥʪ ʧʦʜ 

ʥʘʟʚʘʥʠʝʤ Ethernet ʧʦʜʨʘʟʫʤʝʚʘʶʪ ʩʪʘʥʜʘʨʪ IEEE 802.3 (ʩʢʦʨʦʩʪʴ ʧʝʨʝʜʘʯʠ 
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ʜʘʥʥʳʭ 10 ʄʙʠʪ/ʩ). ɺ 1995 ʛʦʜʫ ʙʳʣ ʧʨʠʥʷʪ ʩʪʘʥʜʘʨʪ IEEE 802.3u ï Fast 

Ethernet (ʩʢʦʨʦʩʪʴ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ 100 ʄʙʠʪ/ʩ), ʘ ʚ 1997 ʛʦʜʫ ʙʳʣ ʧʨʠʥʷʪ 

ʩʪʘʥʜʘʨʪ IEEE 802.3z ï Gigabit Ethernet ʥʘ ʦʧʪʦʚʦʣʦʢʥʝ (ʩʢʦʨʦʩʪʴ ʧʝʨʝʜʘʯʠ 

ʜʘʥʥʳʭ 1 ɻʙʠʪ/ʩ). ʆʩʝʥʴʶ 1999 ʛʦʜʘ ʧʨʠʥʷʪ ʩʪʘʥʜʘʨʪ IEEE 802.3ab ï Gigabit 

Ethernet ʥʘ ʚʠʪʦʡ ʧʘʨʝ ʢʘʪʝʛʦʨʠʠ 5 (ʈʠʩ. 7.20).  

 

 
 

ʈʠʩʫʥʦʢ 7.20 - ʇʨʠʤʝʨ ʩʝʪʠ Ethernet 

 

ʆʩʥʦʚʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʝʪʠ Ethernet: 

-  ʪʨʘʜʠʮʠʦʥʥʘʷ ʪʦʧʦʣʦʛʠʷ       ʣʠʥʝʡʥʘʷ ʰʠʥʘ 

-  ʜʨʫʛʠʝ ʪʦʧʦʣʦʛʠʠ     ʟʚʝʟʜʘ-ʰʠʥʘ 

-  ʪʠʧ ʧʝʨʝʜʘʯʠ    ʫʟʢʦʧʦʣʦʩʥʘʷ 

-  ʤʝʪʦʜ ʜʦʩʪʫʧʘ    CSMA/CD 

-  ʩʢʦʨʦʩʪʴ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ  10 ʠ 100 ʄʙʠʪ/ʩ 

-  ʢʘʙʝʣʴʥʘʷ ʩʠʩʪʝʤʘ   ʪʦʣʩʪʳʡ ʠ ʪʦʥʢʠʡ ʢʦʘʢʩʠʣ, UTP  

 ʊʝʭʥʦʣʦʛʠʷ Ethernet ʦʩʥʦʚʘʥʘ ʥʘ ʤʝʪʦʜʝ ʤʥʦʞʝʩʪʚʝʥʥʦʛʦ ʜʦʩʪʫʧʘ ʢ 

ʩʨʝʜʝ ʧʝʨʝʜʘʯʠ ʩ ʧʨʦʩʣʫʰʠʚʘʥʠʝʤ ʥʝʩʫʱʝʡ ʠ ʦʙʥʘʨʫʞʝʥʠʝʤ ʢʦʣʣʠʟʠʡ ï 

CSMA/CD. 

 ɻʣʘʚʥʳʤ ʜʦʩʪʦʠʥʩʪʚʦʤ ʩʝʪʝʡ Ethernet ʷʚʣʷʝʪʩʷ ʠʭ ʵʢʦʥʦʤʠʯʥʦʩʪʴ. ɼʣʷ 

ʧʦʩʪʨʦʝʥʠʷ ʩʝʪʠ ʜʦʩʪʘʪʦʯʥʦ ʠʤʝʪʴ ʧʦ ʦʜʥʦʤʫ ʩʝʪʝʚʦʤʫ ʘʜʘʧʪʝʨʫ ʜʣʷ ʢʘʞʜʦʛʦ 

ʢʦʤʧʴʶʪʝʨʘ ʧʣʶʩ ʦʜʠʥ ʬʠʟʠʯʝʩʢʠʡ ʩʝʛʤʝʥʪ ʢʦʘʢʩʠʘʣʴʥʦʛʦ ʢʘʙʝʣʷ ʥʫʞʥʦʡ 

ʜʣʠʥʳ. ʂʨʦʤʝ ʪʦʛʦ, ʚ ʩʝʪʷʭ Ethernet ʨʝʘʣʠʟʦʚʘʥʳ ʜʦʩʪʘʪʦʯʥʦ ʧʨʦʩʪʳʝ 

ʘʣʛʦʨʠʪʤʳ ʜʦʩʪʫʧʘ ʢ ʩʨʝʜʝ, ʘʜʨʝʩʘʮʠʠ ʠ ʧʝʨʝʜʘʯʝ ʜʘʥʥʳʭ. ʇʨʦʩʪʦʪʘ ʣʦʛʠʢʠ 

ʨʘʙʦʪʳ ʩʝʪʠ ʚʝʜʝʪ ʢ ʫʧʨʦʱʝʥʠʶ ʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʫʜʝʰʝʚʣʝʥʠʶ ʩʝʪʝʚʳʭ 

ʘʜʘʧʪʝʨʦʚ ʠ ʠʭ ʜʨʘʡʚʝʨʦʚ. ʇʦ ʪʦʡ ʞʝ ʧʨʠʯʠʥʝ ʘʜʘʧʪʝʨʳ ʩʝʪʠ Ethernet 

ʦʙʣʘʜʘʶʪ ʚʳʩʦʢʦʡ ʥʘʜʝʞʥʦʩʪʴʶ. ʀ, ʥʘʢʦʥʝʮ, ʝʱʝ ʦʜʥʠʤ ʟʘʤʝʯʘʪʝʣʴʥʳʤ 

ʩʚʦʡʩʪʚʦʤ ʩʝʪʝʡ Ethernet ʷʚʣʷʝʪʩʷ ʠʭ ʭʦʨʦʰʘʷ ʨʘʩʰʠʨʷʝʤʦʩʪʴ, ʪʦ ʝʩʪʴ 

ʣʝʛʢʦʩʪʴ ʧʦʜʢʣʶʯʝʥʠʷ ʥʦʚʳʭ ʫʟʣʦʚ.  

 ʉʝʪʠ Ethernet ʠʩʧʦʣʴʟʫʶʪ ʨʘʟʣʠʯʥʳʝ ʚʘʨʠʘʥʪʳ ʢʘʙʝʣʝʡ ʠ ʪʦʧʦʣʦʛʠʡ. 

ʄʳ ʨʘʩʩʤʦʪʨʠʤ ʯʝʪʳʨʝ ʪʦʧʦʣʦʛʠʠ Ethernet. 

 1. ɺ 1990 ʛʦʜʫ ʦʧʫʙʣʠʢʦʚʘʥʘ ʩʧʝʮʠʬʠʢʘʮʠʷ 802.3 ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ʩʝʪʠ 

Ethernet ʥʘ ʦʩʥʦʚʝ ʚʠʪʦʡ ʧʘʨʳ 10BaseT (10-ʩʢʦʨʦʩʪʴ ʧʝʨʝʜʘʯʠ 10 ʄʙʠʪ/ʩ, 

Base-ʫʟʢʦʧʦʣʦʩʥʘʷ, ʊ ï ʚʠʪʘʷ ʧʘʨʘ). ɹʦʣʴʰʠʥʩʪʚʦ ʩʝʪʝʡ ʵʪʦʛʦ ʪʠʧʘ ʩʪʨʦʷʪʩʷ ʚ 
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ʚʠʜʝ ʟʚʝʟʜʳ, ʥʦ ʧʦ ʩʠʩʪʝʤʝ ʧʝʨʝʜʘʯʠ ʩʠʛʥʘʣʦʚ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʰʠʥʫ. 

ʆʙʳʯʥʦ ʢʦʥʮʝʥʪʨʘʪʦʨ ʩʝʪʠ 10BaseT ʚʳʩʪʫʧʘʝʪ ʢʘʢ ʤʥʦʛʦʧʦʨʪʦʚʳʡ ʨʝʧʠʪʝʨ. 

ʂʘʞʜʳʡ ʢʦʤʧʴʶʪʝʨ ʧʦʜʢʣʶʯʘʝʪʩʷ ʢ ʜʨʫʛʦʤʫ ʢʦʥʮʫ ʢʘʙʝʣʷ, ʩʦʝʜʠʥʝʥʥʦʛʦ ʩ 

ʢʦʥʮʝʥʪʨʘʪʦʨʦʤ, ʠ ʠʩʧʦʣʴʟʫʝʪ ʜʚʝ ʧʘʨʳ ʧʨʦʚʦʜʦʚ: ʦʜʥʫ ï ʜʣʷ ʧʨʠʝʤʘ, ʜʨʫʛʫʶ 

ï ʜʣʷ ʧʝʨʝʜʘʯʠ. ʄʘʢʩʠʤʘʣʴʥʘʷ ʜʣʠʥʘ ʩʝʛʤʝʥʪʘ 10BaseT ï 100 ʤ. 

ʄʠʥʠʤʘʣʴʥʘʷ ʜʣʠʥʘ ʢʘʙʝʣʷ ï 2,5 ʤ. ʃɺʉ 10BaseT ʤʦʞʝʪ ʦʙʩʣʫʞʠʚʘʪʴ ʜʦ 

1024 ʢʦʤʧʴʶʪʝʨʦʚ. 

 2. 10Base2 (10-ʩʢʦʨʦʩʪʴ ʧʝʨʝʜʘʯʠ 10 ʄʙʠʪ/ʩ, Base-ʫʟʢʦʧʦʣʦʩʥʘʷ, 2 ï 

ʧʝʨʝʜʘʯʘ ʥʘ ʨʘʩʩʪʦʷʥʠʝ, ʧʨʠʤʝʨʥʦ ʚ ʜʚʘ ʨʘʟʘ ʧʨʝʚʳʰʘʶʱʝʝ 100 ʤ). ʉʝʪʴ 

ʪʘʢʦʛʦ ʪʠʧʘ ʦʨʠʝʥʪʠʨʦʚʘʥʘ ʥʘ ʪʦʥʢʠʡ ʢʦʘʢʩʠʘʣʴʥʳʡ ʢʘʙʝʣʴ, ʤʠʥʠʤʘʣʴʥʘʷ 

ʜʣʠʥʘ ʢʦʪʦʨʦʛʦ 0,5 ʤ. ʄʘʢʩʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʢʦʤʧʴʶʪʝʨʦʚ ï 30. ʉʝʪʴ ʥʘ 

ʪʦʥʢʦʤ Ethernet ï ʵʢʦʥʦʤʠʯʥʳʡ ʩʧʦʩʦʙ ʨʝʘʣʠʟʘʮʠʠ ʩʝʪʝʡ ʜʣʷ ʥʝʙʦʣʴʰʠʭ 

ʦʪʜʝʣʝʥʠʡ ʠ ʨʘʙʦʯʠʭ ʛʨʫʧʧ. ʉʝʪʴ ʤʦʞʝʪ ʩʦʩʪʦʷʪʴ ʤʘʢʩʠʤʫʤ ʠʟ ʧʷʪʠ 

ʩʝʛʤʝʥʪʦʚ ʢʘʙʝʣʷ, ʩʦʝʜʠʥʝʥʥʳʭ ʯʝʪʳʨʴʤʷ ʨʝʧʠʪʝʨʘʤʠ, ʥʦ ʪʦʣʴʢʦ ʢ ʪʨʝʤ 

ʩʝʛʤʝʥʪʘʤ ʧʨʠ ʵʪʦʤ ʤʦʛʫʪ ʙʳʪʴ ʧʦʜʢʣʶʯʝʥʳ ʨʘʙʦʯʠʝ ʩʪʘʥʮʠʠ. ʊʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʜʚʘ ʩʝʛʤʝʥʪʘ ʦʩʪʘʶʪʩʷ ʟʘʨʝʟʝʨʚʠʨʦʚʘʥʥʳʤʠ ʜʣʷ ʨʝʧʠʪʝʨʦʚ, ʠʭ 

ʥʘʟʳʚʘʶʪ ʤʝʞʨʝʧʠʪʝʨʥʳʤʠ ʩʚʷʟʷʤʠ. ʊʘʢʘʷ ʢʦʥʬʠʛʫʨʘʮʠʷ ʠʟʚʝʩʪʥʘ ʢʘʢ 

ʧʨʘʚʠʣʦ 5-4-3. 

 3. 10Base5 (10-ʩʢʦʨʦʩʪʴ ʧʝʨʝʜʘʯʠ 10 ʄʙʠʪ/ʩ, Base-ʫʟʢʦʧʦʣʦʩʥʘʷ, 5 ï 

ʧʷʪʴ ʩʝʛʤʝʥʪʦʚ ʧʦ 500 ʤ) ï ʵʪʦ ʪʘʢ ʥʘʟʳʚʘʝʤʳʡ ʩʪʘʥʜʘʨʪʥʳʡ Ethernet. ʉʝʪʠ ʥʘ 

ʪʦʣʩʪʦʤ ʢʦʘʢʩʠʘʣʴʥʦʤ ʢʘʙʝʣʝ (ʪʦʣʩʪʳʡ Ethernet) ʦʙʳʯʥʦ ʠʩʧʦʣʴʟʫʶʪ 

ʪʦʧʦʣʦʛʠʶ çʰʠʥʘè. ʊʦʣʩʪʳʡ  Ethernet ʤʦʞʝʪ ʧʦʜʜʝʨʞʠʚʘʪʴ ʜʦ 100 ʫʟʣʦʚ ʥʘ 

ʤʘʛʠʩʪʨʘʣʴʥʳʡ ʩʝʛʤʝʥʪ. ʄʘʛʠʩʪʨʘʣʴʥʳʡ ʩʝʛʤʝʥʪ (ʤʘʛʠʩʪʨʘʣʴ) ï ʵʪʦ ʛʣʘʚʥʳʡ 

ʢʘʙʝʣʴ, ʢ ʢʦʪʦʨʦʤʫ ʧʨʠʩʦʝʜʠʥʷʶʪʩʷ ʪʨʘʥʩʠʚʝʨʳ ʩ ʧʦʜʢʣʶʯʝʥʥʳʤʠ ʢ ʥʠʤ 

ʨʘʙʦʯʠʤʠ ʩʪʘʥʮʠʷʤʠ ʠ ʨʝʧʠʪʝʨʘʤʠ.  

 4. 100Baseʍ (100-ʩʢʦʨʦʩʪʴ ʧʝʨʝʜʘʯʠ 100 ʄʙʠʪ/ʩ, Base-ʫʟʢʦʧʦʣʦʩʥʘʷ, ʍ 

ï ʨʘʩʰʠʨʝʥʠʝ) ï ʵʪʦ ʨʘʩʰʠʨʝʥʠʝ ʩʫʱʝʩʪʚʫʶʱʝʛʦ ʩʪʘʥʜʘʨʪʘ Ethernet. ʆʥ 

ʩʪʨʦʠʪʩʷ ʥʘ UTP ʢʘʪʝʛʦʨʠʠ 5, ʠʩʧʦʣʴʟʫʝʪ ʤʝʪʦʜ ʜʦʩʪʫʧʘ CSMA/CD ʠ 

ʪʦʧʦʣʦʛʠʶ çʟʚʝʟʜʘ-ʰʠʥʘè, ʛʜʝ ʚʩʝ ʢʘʙʝʣʠ ʧʦʜʢʣʶʯʝʥʳ ʢ ʢʦʥʮʝʥʪʨʘʪʦʨʫ.  

 

7.4.2 ʉʝʪʝʚʘʷ ʪʝʭʥʦʣʦʛʠʷ Token Ring 

ʉʝʪʴ Token Ring ʧʝʨʚʦʥʘʯʘʣʴʥʦ ʙʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ ʢʦʤʧʘʥʠʝʡ IBM ʚ 

1970 ʛʛ. ʊʝʭʥʦʣʦʛʠʷ Token Ring, ʩʪʘʥʜʘʨʪʠʟʦʚʘʥʥʘʷ ʦʨʛʘʥʠʟʘʮʠʝʡ IEEE, ʠʤʝʝʪ 

ʤʥʦʛʦ ʦʙʱʠʭ ʩʚʦʡʩʪʚ ʩ Ethernet ʠ ʜʨʫʛʠʤʠ ʩʝʪʝʚʳʤʠ ʪʝʭʥʦʣʦʛʠʷʤʠ, 

ʩʧʝʮʠʬʠʢʘʮʠʠ ʢʦʪʦʨʳʭ ʦʧʠʩʳʚʘʶʪʩʷ ʩʝʤʝʡʩʪʚʦʤ ʩʪʘʥʜʘʨʪʦʚ IEEE 802. ɺ 

ʨʝʟʫʣʴʪʘʪʝ ʩʝʪʠ Token Ring ʤʦʛʫʪ ʚʟʘʠʤʦʜʝʡʩʪʚʦʚʘʪʴ ʩ ʜʨʫʛʠʤʠ 

ʘʨʭʠʪʝʢʪʫʨʘʤʠ ʩ ʧʦʤʦʱʴʶ ʧʨʝʦʙʨʘʟʫʶʱʠʭ ʤʦʩʪʦʚ. 

ʉʦ ʚʨʝʤʝʥʠ ʩʚʦʝʛʦ ʧʦʷʚʣʝʥʠʷ ʪʝʭʥʦʣʦʛʠʷ Token Ring ʧʨʝʪʝʨʧʝʣʘ 

ʥʝʩʢʦʣʴʢʦ ʩʫʱʝʩʪʚʝʥʥʳʭ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʡ. ʆʙʣʘʜʘʷ ʠʟʥʘʯʘʣʴʥʦ 

ʩʢʦʨʦʩʪʴʶ ʧʝʨʝʜʘʯʠ 4 ʄʙʠʪ/ʩ, ʚʧʦʩʣʝʜʩʪʚʠʠ ʪʝʭʥʦʣʦʛʠʷ ʙʳʣʘ 

çʤʦʜʝʨʥʠʟʠʨʦʚʘʥʘè ʜʦ 16 ʄʙʠʪ/ʩ. ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʩʫʱʝʩʪʚʫʶʪ 
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ʨʝʢʦʤʝʥʜʘʮʠʠ, ʧʨʝʜʧʦʣʘʛʘʶʱʠʝ ʧʦʚʳʰʝʥʠʝ ʩʢʦʨʦʩʪʠ ʧʝʨʝʜʘʯʠ ʜʦ 100, 128 

ʄʙʠʪ/ʩ, ʘ ʚ ʧʝʨʩʧʝʢʪʠʚʝ ʠ ʜʦ 1 ɻʙʠʪ/ʩ. 

 ʆʩʥʦʚʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʝʪʠ Token Ring: 

-  ʪʨʘʜʠʮʠʦʥʥʘʷ ʪʦʧʦʣʦʛʠʷ       ʢʦʣʴʮʦ 

-  ʜʨʫʛʠʝ ʪʦʧʦʣʦʛʠʠ   ʟʚʝʟʜʘ-ʢʦʣʴʮʦ 

-  ʪʠʧ ʧʝʨʝʜʘʯʠ    ʫʟʢʦʧʦʣʦʩʥʘʷ 

-  ʤʝʪʦʜ ʜʦʩʪʫʧʘ    ʩ ʧʝʨʝʜʘʯʝʡ ʤʘʨʢʝʨʘ 

-  ʩʢʦʨʦʩʪʴ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ  4 ʠ 16 ʄʙʠʪ/ʩ 

-  ʢʘʙʝʣʴʥʘʷ ʩʠʩʪʝʤʘ   UTP ʠ STP  

ʂʦʛʜʘ ʚ ʩʝʪʠ Token Ring ʥʘʯʠʥʘʝʪ ʨʘʙʦʪʘʪʴ ʧʝʨʚʳʡ ʢʦʤʧʴʶʪʝʨ, ʩʝʪʴ 

ʛʝʥʝʨʠʨʫʝʪ ʤʘʨʢʝʨ. ʄʘʨʢʝʨ ʧʨʦʭʦʜʠʪ ʧʦ ʢʦʣʴʮʫ ʦʪ ʢʦʤʧʴʶʪʝʨʘ ʢ 

ʢʦʤʧʴʶʪʝʨʫ, ʧʦʢʘ ʦʜʠʥ ʠʟ ʥʠʭ ʥʝ ʩʦʦʙʱʠʪ ʦ ʛʦʪʦʚʥʦʩʪʠ ʧʝʨʝʜʘʪʴ ʜʘʥʥʳʝ ʠ ʥʝ 

ʚʦʟʴʤʝʪ ʫʧʨʘʚʣʝʥʠʝ ʤʘʨʢʝʨʦʤ ʥʘ ʩʝʙʷ.  

ʄʘʨʢʝʨ ï ʵʪʦ ʧʨʝʜʦʧʨʝʜʝʣʝʥʥʘʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʙʠʪʦʚ (ʧʦʪʦʢ 

ʜʘʥʥʳʭ), ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʷʝʪ ʢʦʤʧʴʶʪʝʨʫ ʦʪʧʨʘʚʠʪʴ ʜʘʥʥʳʝ ʧʦ ʢʘʙʝʣʶ.   

ɿʘʭʚʘʪʠʚ ʤʘʨʢʝʨ, ʢʦʤʧʴʶʪʝʨ ʦʪʧʨʘʚʣʷʝʪ ʢʘʜʨ ʜʘʥʥʳʭ ʚ ʩʝʪʴ. ʂʘʜʨ 

ʧʨʦʭʦʜʠʪ ʧʦ ʢʦʣʴʮʫ, ʧʦʢʘ ʥʝ ʜʦʩʪʠʛʥʝʪ ʫʟʣʘ ʩ ʘʜʨʝʩʦʤ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ 

ʘʜʨʝʩʫ ʧʨʠʝʤʥʠʢʘ ʚ ʢʘʜʨʝ. ʂʦʤʧʴʶʪʝʨ-ʧʨʠʝʤʥʠʢ ʢʦʧʠʨʫʝʪ ʢʘʜʨ ʚ ʙʫʬʝʨ 

ʧʨʠʝʤʘ ʠ ʜʝʣʘʝʪ ʧʦʤʝʪʢʫ ʚ ʧʦʣʝ ʩʪʘʪʫʩʘ ʢʘʜʨʘ ʦ ʧʦʣʫʯʝʥʠʠ ʠʥʬʦʨʤʘʮʠʠ.  

ʂʘʜʨ ʧʨʦʜʦʣʞʘʝʪ ʧʝʨʝʜʘʚʘʪʴʩʷ ʧʦ ʢʦʣʴʮʫ, ʧʦʢʘ ʥʝ ʜʦʩʪʠʛʥʝʪ 

ʦʪʧʨʘʚʠʚʰʝʛʦ ʝʛʦ ʢʦʤʧʴʶʪʝʨʘ, ʢʦʪʦʨʳʡ ʠ ʫʜʦʩʪʦʚʝʨʷʝʪ, ʯʪʦ ʧʝʨʝʜʘʯʘ ʧʨʦʰʣʘ 

ʫʩʧʝʰʥʦ. ʇʦʩʣʝ ʵʪʦʛʦ ʢʦʤʧʴʶʪʝʨ ʠʟʳʤʘʝʪ ʢʘʜʨ ʠʟ ʢʦʣʴʮʘ ʠ ʚʦʟʚʨʘʱʘʝʪ ʪʫʜʘ 

ʤʘʨʢʝʨ. 

 ɺ ʩʝʪʠ ʦʜʥʦʤʦʤʝʥʪʥʦ ʤʦʞʝʪ ʧʝʨʝʜʘʚʘʪʴʩʷ ʪʦʣʴʢʦ ʦʜʠʥ ʤʘʨʢʝʨ, ʧʨʠʯʝʤ 

ʪʦʣʴʢʦ ʚ ʦʜʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ. ʇʝʨʝʜʘʯʘ ʤʘʨʢʝʨʘ ï ʜʝʪʝʨʤʠʥʠʩʪʠʯʝʩʢʠʡ 

ʧʨʦʮʝʩʩ. ʕʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʤʦʞʥʦ ʚʳʯʠʩʣʠʪʴ ʤʘʢʩʠʤʘʣʴʥʦʝ ʚʨʝʤʷ, ʢʦʪʦʨʦʝ 

ʧʨʦʡʜʝʪ, ʧʨʝʞʜʝ ʯʝʤ ʣʶʙʘʷ ʢʦʥʝʯʥʘʷ ʩʪʘʥʮʠʷ ʩʤʦʞʝʪ ʧʝʨʝʜʘʚʘʪʴ. ʕʪʘ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʜʝʣʘʝʪ ʩʝʪʴ Token Ring ʠʜʝʘʣʴʥʦʡ ʜʣʷ ʧʨʠʤʝʥʝʥʠʡ, ʛʜʝ 

ʟʘʜʝʨʞʢʘ ʜʦʣʞʥʘ ʙʳʪʴ ʧʨʝʜʩʢʘʟʫʝʤʘ ʠ ʚʘʞʥʘ ʫʩʪʦʡʯʠʚʦʩʪʴ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʩʝʪʠ. ʇʨʠʤʝʨʘʤʠ ʪʘʢʠʭ ʧʨʠʤʝʥʝʥʠʡ ʷʚʣʷʝʪʩʷ ʩʨʝʜʘ 

ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ ʩʪʘʥʮʠʡ ʥʘ ʟʘʚʦʜʘʭ.  

 ʉʪʘʥʮʠʠ ʩʝʪʠ IBM Token Ring ʥʘʧʨʷʤʫʶ ʧʦʜʢʣʶʯʘʶʪʩʷ ʢ MAU 

(Multistation Access Unit), ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʙʳʪʴ ʦʙʲʝʜʠʥʝʥʳ ʩ ʧʦʤʦʱʴʶ 

ʢʘʙʝʣʝʡ, ʦʙʨʘʟʫʷ ʦʜʥʫ ʙʦʣʴʰʫʶ ʢʦʣʴʮʝʚʫʶ ʩʝʪʴ (ʈʠʩ. 7.21).  
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ʈʠʩʫʥʦʢ 7.21 - ʌʦʨʤʠʨʦʚʘʥʠʝ ʢʦʣʴʮʘ ʚ ʢʦʥʮʝʥʪʨʘʪʦʨʝ (ʫʢʘʟʘʥʦ ʜʚʠʞʝʥʠʝ 

ʤʘʨʢʝʨʘ). 

 

ʂʘʙʝʣʠ-ʧʝʨʝʤʳʯʢʠ ʩʦʝʜʠʥʷʶʪ MAU ʩʦ ʩʤʝʞʥʳʤʠ MɸU. ʂʘʙʝʣʠ-

ʣʝʧʝʩʪʢʠ ʧʦʜʢʣʶʯʘʶʪ MAU ʢ ʩʪʘʥʮʠʷʤ. ɺ ʩʦʩʪʘʚʝ ʄAU ʠʤʝʶʪʩʷ 

ʰʫʥʪʠʨʫʶʱʠʝ ʨʝʣʝ ʜʣʷ ʠʩʢʣʶʯʝʥʠʷ ʩʪʘʥʮʠʡ ʠʟ ʢʦʣʴʮʘ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʥʝʠʩʧʨʘʚʥʳʡ ʢʦʤʧʴʶʪʝʨ (ʠʣʠ ʩʦʝʜʠʥʝʥʠʝ) ʥʝ ʚʣʠʷʝʪ ʥʘ ʨʘʙʦʪʫ ʚʩʝʡ ʩʝʪʠ 

Token Ring. ʂ ʥʝʤʫ ʤʦʞʥʦ ʧʦʜʢʣʶʯʠʪʴ ʜʦ ʚʦʩʴʤʠ ʢʦʤʧʴʶʪʝʨʦʚ. ʆʜʥʘʢʦ ʩʝʪʴ 

Token Ring ʥʝ ʦʛʨʘʥʠʯʠʚʘʝʪʩʷ ʦʜʥʠʤ ʢʦʣʴʮʦʤ, ʢʘʞʜʦʝ ʢʦʣʴʮʦ ʤʦʞʝʪ 

ʥʘʩʯʠʪʳʚʘʪʴ ʜʦ 33 ʢʦʥʮʝʥʪʨʘʪʦʨʦʚ.  

 ʂʦʛʜʘ ʢʦʣʴʮʦ ʟʘʧʦʣʥʝʥʦ, ʪ.ʝ. ʢ ʢʘʞʜʦʤʫ ʧʦʨʪʫ ʄAU ʧʦʜʢʣʶʯʝʥ 

ʢʦʤʧʴʶʪʝʨ, ʩʝʪʴ ʤʦʞʥʦ ʨʘʩʰʠʨʠʪʴ ʟʘ ʩʯʝʪ ʜʦʙʘʚʣʝʥʠʷ ʝʱʝ ʦʜʥʦʛʦ ʢʦʣʴʮʘ. 

ɽʜʠʥʩʪʚʝʥʥʦʝ ʧʨʘʚʠʣʦ, ʢʦʪʦʨʦʛʦ ʩʣʝʜʫʝʪ ʧʨʠʜʝʨʞʠʚʘʪʴʩʷ: ʢʘʞʜʳʡ ʄAU 

ʥʝʦʙʭʦʜʠʤʦ ʧʦʜʢʣʶʯʠʪʴ ʪʘʢ, ʯʪʦʙʳ ʦʥ ʩʪʘʣ ʯʘʩʪʴʶ ʢʦʣʴʮʘ. ɻʥʝʟʜʘ çʚʭʦʜè ʠ 

çʚʳʭʦʜè ʥʘ ʄAU ʧʦʟʚʦʣʷʶʪ ʩ ʧʦʤʦʱʴʶ ʢʘʙʝʣʷ ʩʦʝʜʠʥʠʪʴ ʚ ʝʜʠʥʦʝ ʢʦʣʴʮʦ 

ʜʦ 12 ʄAU, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʩʪʦʧʢʦʡ. 

 

7.4.3 ʉʝʪʝʚʘʷ ʪʝʭʥʦʣʦʛʠʷ Apple Talk ʠ Arc Net 

ʂʦʤʧʘʥʠʷ Apple Computer, Inc ʚ 1983 ʛʦʜʫ ʧʨʝʜʩʪʘʚʠʣʘ Apple Talk ʢʘʢ 

çʬʠʨʤʝʥʥʫʶè ʩʝʪʝʚʫʶ ʘʨʭʠʪʝʢʪʫʨʫ ʜʣʷ ʥʝʙʦʣʴʰʠʭ ʨʘʙʦʯʠʭ ʛʨʫʧʧ. ʉʝʪʝʚʳʝ 

ʬʫʥʢʮʠʠ ʙʳʣʠ ʚʩʪʨʦʝʥʳ ʚ ʢʦʤʧʴʶʪʝʨʳ Macintosh, ʯʪʦ ʩʜʝʣʘʣʦ ʨʝʘʣʠʟʘʮʠʶ 

ʩʝʪʠ Apple Talk ʦʯʝʥʴ ʧʨʦʩʪʦʡ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʨʫʛʠʤʠ ʩʝʪʷʤʠ. 

  

ʆʩʥʦʚʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʝʪʠ Apple Talk: 

-  ʪʨʘʜʠʮʠʦʥʥʘʷ ʪʦʧʦʣʦʛʠʷ       ʰʠʥʘ ʠʣʠ ʜʝʨʝʚʦ 

-  ʪʠʧ ʧʝʨʝʜʘʯʠ    ʫʟʢʦʧʦʣʦʩʥʘʷ 

-  ʤʝʪʦʜ ʜʦʩʪʫʧʘ    CSMA/Cɸ 

-  ʩʢʦʨʦʩʪʴ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ  2 ʂʙʠʪ/ʩ 

-  ʢʘʙʝʣʴʥʘʷ ʩʠʩʪʝʤʘ   UTP, ʦʧʪʦʚʦʣʦʢʦʥʥʳʡ ʢʘʙʝʣʴ  

 

Apple Talk ʙʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ ʢʘʢ ʩʠʩʪʝʤʘ ʨʘʩʧʨʝʜʝʣʝʥʥʦʡ ʩʝʪʠ ʢʣʠʝʥʪ-

ʩʝʨʚʝʨ. ɼʨʫʛʠʤʠ ʩʣʦʚʘʤʠ, ʧʦʣʴʟʦʚʘʪʝʣʠ ʩʦʚʤʝʩʪʥʦ ʧʦʣʴʟʫʶʪʩʷ ʩʝʪʝʚʳʤʠ 

ʨʝʩʫʨʩʘʤʠ (ʪʘʢʠʤʠ, ʢʘʢ ʬʘʡʣʳ ʠ ʧʨʠʥʪʝʨʳ). ʂʦʤʧʴʶʪʝʨʳ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ 

ʵʪʠ ʨʝʩʫʨʩʳ, ʥʘʟʳʚʘʶʪʩʷ ʩʣʫʞʝʙʥʳʤʠ ʫʩʪʨʦʡʩʪʚʘʤʠ (servers); ʢʦʤʧʴʶʪʝʨʳ, 

ʠʩʧʦʣʴʟʫʶʱʠʝ ʩʝʪʝʚʳʝ ʨʝʩʫʨʩʳ ʩʣʫʞʝʙʥʳʭ ʫʩʪʨʦʡʩʪʚ, ʥʘʟʳʚʘʶʪʩʷ 

ʢʣʠʝʥʪʘʤʠ (clients). ɺʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩʦ ʩʣʫʞʝʙʥʳʤʠ ʫʩʪʨʦʡʩʪʚʘʤʠ ʚ 

ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʷʚʣʷʝʪʩʷ ʧʨʦʟʨʘʯʥʳʤ ʜʣʷ ʧʦʣʴʟʦʚʘʪʝʣʷ, ʪ.ʢ. ʩʘʤ 

ʢʦʤʧʴʶʪʝʨ ʦʧʨʝʜʝʣʷʝʪ ʤʝʩʪʦʧʦʣʦʞʝʥʠʝ ʟʘʧʨʘʰʠʚʘʝʤʦʛʦ ʤʘʪʝʨʠʘʣʘ ʠ 

ʦʙʨʘʱʘʝʪʩʷ ʢ ʥʝʤʫ ʙʝʟ ʧʦʣʫʯʝʥʠʷ ʜʘʣʴʥʝʡʰʝʡ ʠʥʬʦʨʤʘʮʠʠ ʦʪ ʧʦʣʴʟʦʚʘʪʝʣʷ. 

ɺ ʜʦʧʦʣʥʝʥʠʝ ʢ ʧʨʦʩʪʦʪʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ, ʨʘʩʧʨʝʜʝʣʝʥʥʳʝ ʩʠʩʪʝʤʳ ʪʘʢʞʝ 

ʠʤʝʶʪ ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʧʨʝʠʤʫʱʝʩʪʚʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʩʠʩʪʝʤʘʤʠ, ʛʜʝ ʚʩʝ 
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ʨʘʚʥʳ, ʪ.ʢ. ʚʘʞʥʳʝ ʤʘʪʝʨʠʘʣʳ ʤʦʛʫʪ ʙʳʪʴ ʧʦʤʝʱʝʥʳ ʚ ʥʝʩʢʦʣʴʢʠʭ, ʘ ʥʝ ʚʦ 

ʤʥʦʛʠʭ ʤʝʩʪʦʧʦʣʦʞʝʥʠʷʭ.  

LocalTalk ï ʵʪʦ ʟʘʧʘʪʝʥʪʦʚʘʥʥʘʷ ʢʦʤʧʘʥʠʝʡ Apple ʩʠʩʪʝʤʘ ʜʦʩʪʫʧʘ ʢ 

ʥʦʩʠʪʝʣʶ. ʆʥʘ ʙʘʟʠʨʫʝʪʩʷ ʥʘ ʢʦʥʢʫʨʝʥʮʠʠ ʥʘ ʧʦʣʫʯʝʥʠʝ ʜʦʩʪʫʧʘ, ʪʦʧʦʣʦʛʠʠ 

ʦʙʲʝʜʠʥʝʥʠʷ ʩ ʧʦʤʦʱʴʶ ʰʠʥʳ ʠ ʧʝʨʝʜʘʯʝ ʩʠʛʥʘʣʦʚ ʙʘʟʦʚʦʡ ʧʦʣʦʩʳ 

(baseband signaling) ʠ ʨʘʙʦʪʘʝʪ ʥʘ ʥʦʩʠʪʝʣʝ, ʧʨʝʜʩʪʘʚʣʷʶʱʝʤ ʩʦʙʦʡ 

ʵʢʨʘʥʠʨʦʚʘʥʥʫʶ ʚʠʪʫʶ ʧʘʨʫ, ʩʦ ʩʢʦʨʦʩʪʴʶ 230,4 Kʙʠʪ/ʩ. ʉʝʛʤʝʥʪʳ LocalTalk 

ʤʦʛʫʪ ʧʝʨʝʥʦʩʠʪʴʩʷ ʥʘ ʨʘʩʩʪʦʷʥʠʝ ʜʦ 300 ʤʝʪʨʦʚ ʠ ʦʙʝʩʧʝʯʠʚʘʪʴ ʜʦ 32 ʫʟʣʦʚ.  

Apple Talk ʠʜʝʥʪʠʬʠʮʠʨʫʝʪ ʥʝʩʢʦʣʴʢʦ ʩʝʪʝʚʳʭ ʦʙʲʝʢʪʦʚ. ʉʘʤʳʤ 

ʧʨʦʩʪʳʤ ʷʚʣʷʝʪʩʷ ʫʟʝʣ (node), ʢʦʪʦʨʳʡ ʷʚʣʷʝʪʩʷ ʧʨʦʩʪʦ ʣʶʙʳʤ ʫʩʪʨʦʡʩʪʚʦʤ, 

ʩʦʝʜʠʥʝʥʥʳʤ ʩ ʩʝʪʴʶ Apple Talk. ʅʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤʠ ʫʟʣʘʤʠ 

ʷʚʣʷʶʪʩʷ ʢʦʤʧʴʶʪʝʨʳ Macintosh ʠ ʣʘʟʝʨʥʳʝ ʧʨʠʥʪʝʨʳ, ʦʜʥʘʢʦ ʤʥʦʛʠʝ 

ʜʨʫʛʠʝ ʢʦʤʧʴʶʪʝʨʳ ʪʘʢʞʝ ʩʧʦʩʦʙʥʳ ʦʩʫʱʝʩʪʚʣʷʪʴ ʩʚʷʟʴ Apple Talk, ʚ ʪʦʤ 

ʯʠʩʣʝ ʢʦʤʧʴʶʪʝʨʳ IBM PC, Digital Equipment Corparation VAX ʠ ʨʘʟʣʠʯʥʳʝ 

ɸʈʄ. ʉʣʝʜʫʶʱʠʤ ʦʙʲʝʢʪʦʤ, ʦʧʨʝʜʝʣʷʝʤʳʤ Apple Talk, ʷʚʣʷʝʪʩʷ ʩʝʪʴ. ʉʝʪʴ 

Apple Talk ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʨʦʩʪʦ ʦʪʜʝʣʴʥʳʡ ʣʦʛʠʯʝʩʢʠʡ ʢʘʙʝʣʴ. ʍʦʪʷ 

ʵʪʦʪ ʣʦʛʠʯʝʩʢʠʡ ʢʘʙʝʣʴ ʯʘʩʪʦ ʷʚʣʷʝʪʩʷ ʦʪʜʝʣʴʥʳʤ ʬʠʟʠʯʝʩʢʠʤ ʢʘʙʝʣʝʤ, 

ʥʝʢʦʪʦʨʳʝ ʚʳʯʠʩʣʠʪʝʣʴʥʳʝ ʮʝʥʪʨʳ ʠʩʧʦʣʴʟʫʶʪ ʤʦʩʪʳ ʜʣʷ ʦʙʲʝʜʠʥʝʥʠʷ 

ʥʝʩʢʦʣʴʢʠʭ ʬʠʟʠʯʝʩʢʠʭ ʢʘʙʝʣʝʡ. ʀ, ʥʘʢʦʥʝʮ, ʟʦʥʘ (zone) ɸpple Talk ʷʚʣʷʝʪʩʷ 

ʣʦʛʠʯʝʩʢʦʡ ʛʨʫʧʧʦʡ ʠʟ ʥʝʩʢʦʣʴʢʠʭ ʩʝʪʝʡ (ʚʦʟʤʦʞʥʦ ʥʘʭʦʜʷʱʠʭʩʷ ʜʘʣʝʢʦ 

ʜʨʫʛ ʦʪ ʜʨʫʛʘ ʨʠʩ. 7.22).  

ʉʨʝʜʘ Arc Net ʙʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ Datapoint Corporation ʚ 1977 ʛʦʜʫ. ʕʪʦ 

ʧʨʦʩʪʘʷ, ʛʠʙʢʘʷ, ʥʝʜʦʨʦʛʘʷ ʩʝʪʝʚʘʷ ʘʨʭʠʪʝʢʪʫʨʘ ʜʣʷ ʩʝʪʝʡ ʤʘʩʰʪʘʙʘ ʨʘʙʦʯʝʡ 

ʛʨʫʧʧʳ.  

ʆʩʥʦʚʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʝʪʠ Arc Net: 

-  ʪʨʘʜʠʮʠʦʥʥʘʷ ʪʦʧʦʣʦʛʠʷ        ʟʚʝʟʜʘ-ʰʠʥʘ  

-  ʪʠʧ ʧʝʨʝʜʘʯʠ     ʫʟʢʦʧʦʣʦʩʥʘʷ 

-  ʤʝʪʦʜ ʜʦʩʪʫʧʘ     ʩ ʧʝʨʝʜʘʯʝʡ ʤʘʨʢʝʨʘ 

-  ʩʢʦʨʦʩʪʴ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ   2,5 ï 20 ʄʙʠʪ/ʩ 

-  ʢʘʙʝʣʴʥʘʷ ʩʠʩʪʝʤʘ     ʢʦʘʢʩʠʘʣʴʥʳʡ ʢʘʙʝʣʴ 
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ʈʠʩʫʥʦʢ 7.22 - ʆʙʲʝʢʪʳ AppleTalk.  

  

 ʇʦʩʢʦʣʴʢʫ Arc Net ʠʩʧʦʣʴʟʫʝʪ ʧʝʨʝʜʘʯʫ ʤʘʨʢʝʨʘ, ʢʦʤʧʴʶʪʝʨ ʚ ʩʝʪʠ Arc 

Net, ʯʪʦʙʳ ʥʘʯʘʪʴ ʧʝʨʝʜʘʯʫ ʜʘʥʥʳʭ, ʜʦʣʞʝʥ ʧʦʣʫʯʠʪʴ ʤʘʨʢʝʨ. ʄʘʨʢʝʨ 

ʧʝʨʝʭʦʜʠʪ ʦʪ ʦʜʥʦʛʦ ʢʦʤʧʴʶʪʝʨʘ ʢ ʜʨʫʛʦʤʫ ʩʦʛʣʘʩʥʦ ʥʘʟʥʘʯʝʥʥʳʤ ʠʤ 

ʧʦʨʷʜʢʦʚʳʤ ʥʦʤʝʨʘʤ, ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʠʭ ʬʠʟʠʯʝʩʢʦʛʦ ʤʝʩʪʦʥʘʭʦʞʜʝʥʠʷ (ʈʠʩ. 

7.23). 

 
ʈʠʩʫʥʦʢ 7.23 - ʄʘʨʢʝʨ ʧʝʨʝʜʘʝʪʩʷ ʦʪ ʢʦʤʧʴʶʪʝʨʘ ʢ ʢʦʤʧʴʶʪʝʨʫ ʩʦʛʣʘʩʥʦ 

ʠʭ ʧʦʨʷʜʢʦʚʳʤ ʥʦʤʝʨʘʤ. 

 

7.4.4 ʉʦʟʜʘʥʠʝ ʙʦʣʴʰʠʭ ʩʝʪʝʡ  

ʂʦʛʜʘ ʢʦʤʧʘʥʠʠ ʨʘʩʪʫʪ, ʨʘʩʪʫʪ ʠ ʠʭ ʩʝʪʠ. ɺ ʮʝʣʦʤ, ʣʦʢʘʣʴʥʳʝ ʩʝʪʠ 

ʠʤʝʶʪ ʩʚʦʡʩʪʚʦ ʧʝʨʝʨʘʩʪʘʪʴ ʚ ʥʘʯʘʣʴʥʳʝ ʧʨʦʝʢʪʳ. ʕʪʦ ʩʪʘʥʦʚʠʪʩʷ 

ʦʯʝʚʠʜʥʳʤ, ʢʦʛʜʘ: 
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-  ʪʨʘʬʠʢ ʩʝʪʠ ʜʦʩʪʠʛ ʧʨʝʜʝʣʘ ʧʨʦʧʫʩʢʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ; 

-  ʫʚʝʣʠʯʠʣʦʩʴ ʚʨʝʤʷ ʦʞʠʜʘʥʠʷ ʦʯʝʨʝʜʥʦʡ ʦʙʨʘʙʦʪʢʠ ʟʘʜʘʥʠʡ ʥʘ ʧʝʯʘʪʴ; 

-  ʫʚʝʣʠʯʠʣʦʩʴ ʚʨʝʤʷ ʦʪʢʣʠʢʘ ʠʥʪʝʥʩʠʚʥʦ ʨʘʙʦʪʘʶʱʠʭ ʩ ʩʝʪʴʶ 

ʧʨʠʣʦʞʝʥʠʡ, ʪʘʢʠʭ ʢʘʢ ʙʘʟʘ ʜʘʥʥʳʭ. 

ɺ ʨʘʙʦʪʝ ʢʘʞʜʦʛʦ ʘʜʤʠʥʠʩʪʨʘʪʦʨʘ ʨʘʥʦ ʠʣʠ ʧʦʟʜʥʦ ʥʘʩʪʫʧʘʝʪ ʤʦʤʝʥʪ, 

ʢʦʛʜʘ ʦʥ ʜʦʣʞʝʥ ʫʚʝʣʠʯʠʪʴ ʨʘʟʤʝʨ ʩʝʪʠ ʠʣʠ ʫʣʫʯʰʠʪʴ ʝʝ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ. ʉʝʪʴ ʥʝ ʤʦʛʫʪ ʨʘʩʰʠʨʷʪʴ ʟʘ ʩʯʝʪ ʧʨʦʩʪʦʛʦ ʜʦʙʘʚʣʝʥʠʷ 

ʥʦʚʳʭ ʢʦʤʧʴʶʪʝʨʦʚ ʠ ʧʨʦʢʣʘʜʢʠ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʢʘʙʝʣʷ. ʃʶʙʘʷ ʪʦʧʦʣʦʛʠʷ 

ʠʣʠ ʘʨʭʠʪʝʢʪʫʨʘ ʠʤʝʝʪ ʩʚʦʠ ʦʛʨʘʥʠʯʝʥʠʷ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʩʫʱʝʩʪʚʫʶʪ 

ʫʩʪʨʦʡʩʪʚʘ, ʥʘʟʥʘʯʝʥʠʝ ʢʦʪʦʨʳʭ ï ʫʚʝʣʠʯʠʪʴ ʨʘʟʤʝʨ ʩʝʪʠ ʚ ʜʝʡʩʪʚʫʶʱʝʡ 

ʩʨʝʜʝ. 

 1. ʄʦʜʝʤ ï ʵʪʦ ʫʩʪʨʦʡʩʪʚʦ, ʢʦʪʦʨʦʝ ʧʦʟʚʦʣʷʝʪ ʢʦʤʧʴʶʪʝʨʘʤ 

ʦʙʤʝʥʠʚʘʪʴʩʷ ʜʘʥʥʳʤʠ ʧʦ ʪʝʣʝʬʦʥʥʦʡ ʣʠʥʠʠ. 

 ʇʝʨʝʜʘʶʱʠʡ ʤʦʜʝʤ ʤʦʜʫʣʠʨʫʝʪ ʮʠʬʨʦʚʦʡ ʩʠʛʥʘʣ ʚ ʘʥʘʣʦʛʦʚʳʡ, ʘ 

ʧʨʠʥʠʤʘʶʱʠʡ ʜʝʤʦʜʫʣʠʨʫʝʪ ʘʥʘʣʦʛʦʚʳʡ ʚ ʮʠʬʨʦʚʦʡ (ʈʠʩ. 7.24).    

 

 
ʈʠʩʫʥʦʢ 7.24 - ʄʦʜʝʤʳ ʧʨʝʦʙʨʘʟʫʶʪ ʮʠʬʨʦʚʳʝ ʩʠʛʥʘʣʳ ʚ ʘʥʘʣʦʛʦʚʳʝ, ʠ 

ʥʘʦʙʦʨʦʪ 

 

ʇʨʦʤʳʰʣʝʥʥʳʝ ʩʪʘʥʜʘʨʪʳ ʩʫʱʝʩʪʚʫʶʪ ʧʨʘʢʪʠʯʝʩʢʠ ʜʣʷ ʢʘʞʜʦʡ 

ʦʙʣʘʩʪʠ ʩʝʪʝʚʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʠ ʤʦʜʝʤ ʥʝ ʷʚʣʷʝʪʩʷ ʠʩʢʣʶʯʝʥʠʝʤ. ʉʪʘʥʜʘʨʪʳ 

ʦʙʝʩʧʝʯʠʚʘʶʪ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʤʦʜʝʤʦʚ ʦʪ ʨʘʟʥʳʭ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ. ɺ ʥʘʯʘʣʝ 

1980-ʭ ʢʦʜʦʚ ʢʦʤʧʘʥʠʷ Hayes Microcomputer Product, Inc ʨʘʟʨʘʙʦʪʘʣʘ ʤʦʜʝʤ, 

ʢʦʪʦʨʳʡ ʧʦʣʫʯʠʣ ʥʘʟʚʘʥʠʝ Hayes Smartmodem. ʆʥ ʧʨʝʚʨʘʪʠʣʩʷ ʚ ʩʪʘʥʜʘʨʪ, ʥʘ 

ʢʦʪʦʨʳʡ ʩʪʘʣʠ ʦʨʠʝʥʪʠʨʦʚʘʪʴ ʜʨʫʛʠʝ ʤʦʜʝʤʳ. ʀʟʥʘʯʘʣʴʥʦ ʩʢʦʨʦʩʪʴ ʤʦʜʝʤʘ 

ʠʟʤʝʨʷʣʘʩʴ ʚ ʙʠʪʘʭ ʚ ʩʝʢʫʥʜʫ ʠʣʠ ʚ ʝʜʠʥʠʮʘʭ, ʥʘʟʳʚʘʝʤʳʭ çʙʦʜè. ɹʦʜ 

ʦʪʥʦʩʠʪʩʷ ʢ ʯʘʩʪʦʪʝ ʦʩʮʠʣʣʷʮʠʠ ʟʚʫʢʦʚʦʡ ʚʦʣʥʳ, ʧʝʨʝʥʦʩʷʱʝʡ ʙʠʪʳ ʜʘʥʥʳʭ 

ʧʦ ʪʝʣʝʬʦʥʥʦʡ ʣʠʥʠʠ. ʉʚʦʝ ʥʘʟʚʘʥʠʝ ʵʪʘ ʝʜʠʥʠʮʘ ʧʦʣʫʯʠʣʘ ʦʪ ʠʤʝʥʠ 

ʬʨʘʥʮʫʟʩʢʦʛʦ ʦʬʠʮʝʨʘ-ʩʚʷʟʠʩʪʘ ɾ.ɹʦʜʘ. ɺ ʥʘʯʘʣʝ 80-ʭ ʩʢʦʨʦʩʪʴ ʚ ʙʦʜʘʭ 

ʨʘʚʥʷʣʘʩʴ ʩʢʦʨʦʩʪʠ ʧʝʨʝʜʘʯʠ ʤʦʜʝʤʦʚ. ɿʘʪʝʤ ʠʥʞʝʥʝʨʳ ʩʚʷʟʠ ʨʘʟʨʘʙʦʪʘʣʠ 

ʤʝʪʦʜʳ ʩʞʘʪʠʷ ʠ ʢʦʜʠʨʦʚʘʥʠʷ ʜʘʥʥʳʭ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʢʘʞʜʘʷ ʤʦʜʫʣʷʮʠʷ ʟʚʫʢʘ 
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ʤʦʛʣʘ ʧʝʨʝʥʦʩʠʪʴ ʙʦʣʴʰʝ ʦʜʥʦʛʦ ʙʠʪʘ ʠʥʬʦʨʤʘʮʠʠ. ʕʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ 

ʩʢʦʨʦʩʪʴ ʚ ʙʠʪʘʭ ʚ ʩʝʢʫʥʜʫ ʤʦʞʝʪ ʙʳʪʴ ʚʳʰʝ ʩʢʦʨʦʩʪʠ ʚ ʙʦʜʘʭ. 

 ʉʫʱʝʩʪʚʫʶʪ ʨʘʟʣʠʯʥʳʝ ʪʠʧʳ ʤʦʜʝʤʦʚ, ʧʦʩʢʦʣʴʢʫ ʩʫʱʝʩʪʚʫʶʪ 

ʨʘʟʣʠʯʥʳʝ ʪʠʧʳ ʩʨʝʜʳ ʧʝʨʝʜʘʯʠ, ʜʣʷ ʢʦʪʦʨʳʭ ʪʨʝʙʫʶʪʩʷ ʨʘʟʥʳʝ ʤʝʪʦʜʳ 

ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ. ʕʪʠ ʩʨʝʜʳ ʛʨʫʙʦ ʤʦʞʥʦ ʧʦʜʝʣʠʪʴ ʥʘ ʜʚʘ ʪʠʧʘ, ʚʟʷʚ ʢʘʢ 

ʢʨʠʪʝʨʠʡ ʩʠʥʭʨʦʥʠʟʘʮʠʶ ʩʚʷʟʠ. 

 ɸʩʠʥʭʨʦʥʥʳʡ (ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʡ) ʤʦʜʝʤ ʧʦʜʜʝʨʞʠʚʘʝʪ ʘʩʠʥʭʨʦʥʥʫʶ 

ʩʚʷʟʴ, ʠʩʧʦʣʴʟʫʝʤʫʶ ʚ ʩʪʘʥʜʘʨʪʥʳʭ ʪʝʣʝʬʦʥʥʳʭ ʣʠʥʠʷʭ. ʂʘʞʜʳʡ ʩʠʤʚʦʣ 

ʨʘʩʢʣʘʜʳʚʘʝʪʩʷ ʚ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʙʠʪʦʚ. ʂʘʞʜʘʷ ʠʟ ʵʪʠʭ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ ʦʪʜʝʣʷʝʪʩʷ ʦʪ ʜʨʫʛʠʭ ʩʪʘʨʪʦʚʳʤ ʙʠʪʦʤ ʠ ʩʪʦʧʦʚʳʤ 

ʙʠʪʦʤ. ʇʝʨʝʜʘʶʱʝʝ ʠ ʧʨʠʥʠʤʘʶʱʝʝ ʫʩʪʨʦʡʩʪʚʘ ʜʦʣʞʥʳ ʩʦʛʣʘʩʦʚʳʚʘʪʴ 

ʢʦʤʙʠʥʘʮʠʶ ʩʪʘʨʪʦʚʳʭ ʠ ʩʪʦʧʦʚʳʭ ʙʠʪʦʚ. ʉʚʷʟʴ ʵʪʦʛʦ ʪʠʧʘ ʥʝ 

ʩʠʥʭʨʦʥʠʟʠʨʫʝʪʩʷ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʥʝʪ ʩʧʝʮʠʘʣʴʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ ʜʣʷ 

ʩʠʥʭʨʦʥʠʟʘʮʠʠ. ɼʘʥʥʳʝ ʧʨʦʩʪʦ ʧʝʨʝʜʘʶʪʩʷ ʠ ʧʨʠʥʠʤʘʶʪʩʷ, 25% ʪʨʘʬʠʢʘ 

ʩʦʩʪʘʚʣʷʝʪ ʫʧʨʘʚʣʷʶʱʘʷ ʠʥʬʦʨʤʘʮʠʷ (ʈʠʩ. 7.25).  

 ʉʠʥʭʨʦʥʥʳʡ ʤʦʜʝʤ ʦʩʥʦʚʘʥ ʥʘ ʩʭʝʤʝ ʩʠʥʭʨʦʥʠʟʘʮʠʠ, ʩʦʛʣʘʩʦʚʘʥʥʦʡ 

ʤʝʞʜʫ ʜʚʫʤʷ ʫʩʪʨʦʡʩʪʚʘʤʠ. ɽʝ ʮʝʣʴ ï ʚʳʜʝʣʠʪʴ ʙʠʪʳ ʠʟ ʛʨʫʧʧʳ ʧʨʠ ʧʝʨʝʜʘʯʝ 

ʠʭ ʙʣʦʢʘʤʠ, ʢʦʪʦʨʳʝ ʥʘʟʳʚʘʶʪʩʷ ʢʘʜʨʘʤʠ. ʇʝʨʝʜʘʯʘ ʟʘʚʝʨʰʘʝʪʩʷ ʚ ʢʦʥʮʝ 

ʦʜʥʦʛʦ ʢʘʜʨʘ ʠ ʥʘʯʠʥʘʝʪʩʷ ʚʥʦʚʴ ʥʘ ʩʣʝʜʫʶʱʝʤ ʢʘʜʨʝ. ʕʪʦʪ ʤʝʪʦʜ ʙʦʣʝʝ 

ʵʬʬʝʢʪʠʚʝʥ, ʯʝʤ ʘʩʠʥʭʨʦʥʥʘʷ ʧʝʨʝʜʘʯʘ. 

 

 
 

ʈʠʩʫʥʦʢ 7.25 - ɸʩʠʥʭʨʦʥʥʳʡ ʠ ʩʠʥʭʨʦʥʥʳʡ ʧʦʪʦʢʠ ʜʘʥʥʳʭ. 

 

 ʀʟ-ʟʘ ʚʳʩʦʢʦʡ ʩʪʦʠʤʦʩʪʠ ʠ ʩʣʦʞʥʦʩʪʠ ʩʠʥʭʨʦʥʥʳʝ ʤʦʜʝʤʳ ʜʣʷ 

ʜʦʤʘʰʥʝʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ, ʢʘʢ ʧʨʘʚʠʣʦ, ʥʝ ʧʨʝʜʣʘʛʘʶʪʩʷ. 

 2. ʈʝʧʠʪʝʨ ï ʫʩʪʨʦʡʩʪʚʦ, ʫʩʠʣʠʚʘʶʱʝʝ ʵʣʝʢʪʨʠʯʝʩʢʠʡ ʩʠʛʥʘʣ.  

 ʈʝʧʠʪʝʨ ʨʘʙʦʪʘʝʪ ʥʘ ʬʠʟʠʯʝʩʢʦʤ ʫʨʦʚʥʝ ʤʦʜʝʣʠ OSI, ʚʦʩʩʪʘʥʘʚʣʠʚʘʷ 

ʩʠʛʥʘʣ ʠ ʧʝʨʝʜʘʚʘʷ ʝʛʦ ʚ ʜʨʫʛʠʝ ʩʝʛʤʝʥʪʳ. ʈʝʧʠʪʝʨ ʥʝ ʚʳʧʦʣʥʷʝʪ ʬʫʥʢʮʠʠ 

ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʠ ʬʠʣʴʪʨʘʮʠʠ. ʏʪʦʙʳ ʨʝʧʠʪʝʨ ʨʘʙʦʪʘʣ, ʦʙʘ ʩʝʛʤʝʥʪʘ, ʠʤ 

ʩʦʝʜʠʥʷʝʤʳʝ, ʜʦʣʞʥʳ ʠʤʝʪʴ ʦʜʠʥʘʢʦʚʳʡ ʤʝʪʦʜ ʜʦʩʪʫʧʘ. ʕʪʦ ʩʘʤʳʡ ʜʝʰʝʚʳʡ 

ʩʧʦʩʦʙ ʨʘʩʰʠʨʝʥʠʷ ʩʝʪʠ (ʈʠʩ. 7.26). ʇʨʠʤʝʥʝʥʠʝ ʨʝʧʠʪʝʨʦʚ ʦʧʨʘʚʜʘʥʦ, ʢʦʛʜʘ 

ʧʨʠ ʨʘʩʰʠʨʝʥʠʠ ʩʝʪʠ ʥʝʦʙʭʦʜʠʤʦ ʧʨʝʦʜʦʣʝʪʴ ʦʛʨʘʥʠʯʝʥʠʷ ʧʦ ʜʣʠʥʝ ʩʝʛʤʝʥʪʘ 
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ʠʣʠ ʧʦ ʢʦʣʠʯʝʩʪʚʫ ʫʟʣʦʚ, ʧʨʠʯʝʤ ʥʠ ʦʜʠʥ ʠʟ ʩʝʛʤʝʥʪʦʚ ʥʝ ʛʝʥʝʨʠʨʫʝʪ 

ʧʦʚʳʰʝʥʥʳʡ ʪʨʘʬʠʢ, ʘ ʩʪʦʠʤʦʩʪʴ ï ʛʣʘʚʥʳʡ ʬʘʢʪʦʨ. 

 
ʈʠʩʫʥʦʢ 7.26 - ʈʝʧʠʪʝʨʳ ʤʦʛʫʪ ʩʦʝʜʠʥʷʪʴ ʨʘʟʣʠʯʥʳʝ ʪʠʧʳ ʥʦʩʠʪʝʣʷ. 

 

 3. ʄʦʩʪ ï ʫʩʪʨʦʡʩʪʚʦ ʩʦʝʜʠʥʝʥʠʷ ʩʝʛʤʝʥʪʦʚ ʠʣʠ ʩʝʪʝʡ. ɿʘʜʘʯʠ ʤʦʩʪʘ:  

-  ʫʚʝʣʠʯʠʪʴ ʨʘʟʤʝʨʥʦʩʪʴ ʩʝʪʠ; 

-  ʫʚʝʣʠʯʠʪʴ ʤʘʢʩʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʢʦʤʧʴʶʪʝʨʦʚ ʚ ʩʝʪʠ; 

-  ʫʩʪʨʘʥʠʪʴ ʫʟʢʠʝ ʤʝʩʪʘ ʚ ʩʝʪʠ; 

-  ʩʦʝʜʠʥʠʪʴ ʨʘʟʥʦʨʦʜʥʳʝ ʩʝʛʤʝʥʪʳ ʩʝʪʠ; 

-  ʩʦʝʜʠʥʠʪʴ ʨʘʟʥʦʨʦʜʥʳʝ ʬʠʟʠʯʝʩʢʠʝ ʥʦʩʠʪʝʣʠ. 

-  ʄʦʩʪʳ ʨʘʙʦʪʘʶʪ ʥʘ ʢʘʥʘʣʴʥʦʤ ʫʨʦʚʥʝ ʤʦʜʝʣʠ OSI, ʧʦʵʪʦʤʫ ʠʤ 

ʥʝʜʦʩʪʫʧʥʘ ʠʥʬʦʨʤʘʮʠʷ, ʩʦʜʝʨʞʘʱʘʷʩʷ ʥʘ ʙʦʣʝʝ ʚʳʩʦʢʠʭ ʫʨʦʚʥʷʭ 

ʵʪʦʡ ʤʦʜʝʣʠ. ʄʦʩʪʳ ʜʦʧʫʩʢʘʶʪ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚ ʩʝʪʠ ʚʩʝʭ 

ʧʨʦʪʦʢʦʣʦʚ, ʥʝ ʦʪʣʠʯʘʷ ʧʨʠ ʵʪʦʤ ʦʜʠʥ ʧʨʦʪʦʢʦʣ ʦʪ ʜʨʫʛʦʛʦ. 

ʇʦʩʢʦʣʴʢʫ ʣʶʙʳʝ ʧʨʦʪʦʢʦʣʳ ʤʦʛʫʪ ʨʘʙʦʪʘʪʴ ʯʝʨʝʟ ʤʦʩʪʳ, ʢʘʞʜʳʡ 

ʢʦʤʧʴʶʪʝʨ ʜʦʣʞʝʥ ʦʧʨʝʜʝʣʷʪʴ, ʩ ʢʘʢʠʤʠ ʧʨʦʪʦʢʦʣʘʤʠ ʦʥ ʨʘʙʦʪʘʝʪ. 

ʄʦʩʪʳ ʫʨʦʚʥʷ ʋʧʨʘʚʣʝʥʠʷ ʜʦʩʪʫʧʦʤ ʢ ʩʨʝʜʝ ʚʳʧʦʣʥʷʶʪ ʩʣʝʜʫʶʱʠʝ 

ʜʝʡʩʪʚʠʷ: 

-  çʩʣʫʰʘʝʪè ʚʝʩʴ ʪʨʘʬʠʢ; 

-  ʧʨʦʚʝʨʷʝʪ ʘʜʨʝʩʘ ʠʩʪʦʯʥʠʢʘ ʠ ʧʦʣʫʯʘʪʝʣʷ ʢʘʞʜʦʛʦ ʧʘʢʝʪʘ; 

-  ʩʪʨʦʠʪ ʪʘʙʣʠʮʫ ʤʘʨʰʨʫʪʠʟʘʮʠʠ; 

-  ʧʝʨʝʜʘʝʪ ʧʘʢʝʪʳ. 

-  ʈʘʙʦʪʘ ʤʦʩʪʘ ʦʩʥʦʚʘʥʘ ʥʘ ʧʨʠʥʮʠʧʝ, ʩʦʛʣʘʩʥʦ ʢʦʪʦʨʦʤʫ ʢʘʞʜʳʡ ʫʟʝʣ 
ʩʝʪʠ ʠʤʝʝʪ ʩʦʙʩʪʚʝʥʥʳʡ ʘʜʨʝʩ. ɺ ʥʘʯʘʣʝ ʨʘʙʦʪʳ ʪʘʙʣʠʮʘ 

ʤʘʨʰʨʫʪʠʟʘʮʠʠ ʤʦʩʪʘ ʧʫʩʪʘ. ɿʘʪʝʤ, ʢʦʛʜʘ ʫʟʣʳ ʧʝʨʝʜʘʶʪ ʧʘʢʝʪʳ, 

ʘʜʨʝʩ ʠʩʪʦʯʥʠʢʘ ʢʦʧʠʨʫʝʪʩʷ ʚ ʪʘʙʣʠʮʫ ʤʘʨʰʨʫʪʠʟʘʮʠʠ. ʀʤʝʷ ʵʪʠ 

ʜʘʥʥʳʝ, ʤʦʩʪ ʠʟʫʯʘʝʪ ʨʘʩʧʦʣʦʞʝʥʠʝ ʢʦʤʧʴʶʪʝʨʦʚ ʚ ʩʝʛʤʝʥʪʘʭ ʩʝʪʠ. 

-  ʇʨʠʥʠʤʘʷ ʧʘʢʝʪ, ʤʦʩʪ ʠʱʝʪ ʘʜʨʝʩ ʠʩʪʦʯʥʠʢʘ ʚ ʪʘʙʣʠʮʝ 

ʤʘʨʰʨʫʪʠʟʘʮʠʠ.  



252 

 

-  ɽʩʣʠ ʘʜʨʝʩ ʠʩʪʦʯʥʠʢʘ ʥʝ ʥʘʡʜʝʥ, ʦʥ ʜʦʙʘʚʣʷʝʪ ʝʛʦ ʚ ʪʘʙʣʠʮʫ. ɿʘʪʝʤ 
ʤʦʩʪ ʩʨʘʚʥʠʚʘʝʪ ʘʜʨʝʩʘ ʥʘʟʥʘʯʝʥʠʷ ʩ ʙʘʟʦʡ ʜʘʥʥʳʭ ʪʘʙʣʠʮʳ 

ʤʘʨʰʨʫʪʠʟʘʮʠʠ.  

-  ɽʩʣʠ ʘʜʨʝʩ ʧʦʣʫʯʘʪʝʣʷ ʝʩʪʴ ʚ ʪʘʙʣʠʮʝ ʤʘʨʰʨʫʪʠʟʘʮʠʠ ʠ ʘʜʨʝʩʘʪ 
ʥʘʭʦʜʠʪʩʷ ʚ ʦʜʥʦʤ ʩʝʛʤʝʥʪʝ ʩ ʠʩʪʦʯʥʠʢʦʤ, ʧʘʢʝʪ ʦʪʙʨʘʩʳʚʘʝʪʩʷ. ʕʪʘ 

ʬʠʣʴʪʨʘʮʠʷ ʫʤʝʥʴʰʘʝʪ ʩʝʪʝʚʦʡ ʪʨʘʬʠʢ ʠ ʠʟʦʣʠʨʫʝʪ ʩʝʛʤʝʥʪʳ ʩʝʪʠ.  

-  ɽʩʣʠ ʘʜʨʝʩ ʧʦʣʫʯʘʪʝʣʷ ʝʩʪʴ ʚ ʪʘʙʣʠʮʝ ʤʘʨʰʨʫʪʠʟʘʮʠʠ, ʘ ʘʜʨʝʩʘʪ ʠ 
ʠʩʪʦʯʥʠʢ ʥʘʭʦʜʷʪʩʷ ʚ ʨʘʟʥʳʭ ʩʝʛʤʝʥʪʘʭ, ʤʦʩʪ ʧʝʨʝʜʘʝʪ ʧʘʢʝʪ 

ʘʜʨʝʩʘʪʫ ʯʝʨʝʟ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʧʦʨʪ. ɽʩʣʠ ʘʜʨʝʩʘ ʧʦʣʫʯʘʪʝʣʷ ʥʝʪ ʚ 

ʪʘʙʣʠʮʝ ʤʘʨʰʨʫʪʠʟʘʮʠʠ, ʤʦʩʪ ʧʝʨʝʜʘʝʪ ʧʘʢʝʪ ʚʦ ʚʩʝ ʩʚʦʠ ʧʦʨʪʳ, 

ʠʩʢʣʶʯʘʷ ʪʦʪ, ʯʝʨʝʟ ʢʦʪʦʨʳʡ ʧʘʢʝʪ ʙʳʣ ʧʨʠʥʷʪ. 

-  ɽʩʣʠ ʜʣʷ ʨʘʩʰʠʨʝʥʠʷ ʩʝʪʠ ɺʳ ʨʝʰʠʣʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʤʦʩʪʳ, 

ʫʯʠʪʳʚʘʡʪʝ ʩʣʝʜʫʶʱʠʝ ʬʘʢʪʳ: 

-  ʤʦʩʪʳ ʦʙʣʘʜʘʶʪ ʚʩʝʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʨʝʧʠʪʝʨʘ; 

-  ʩʦʝʜʠʥʷʶʪ ʜʚʘ ʩʝʛʤʝʥʪʘ ʠ ʚʦʩʩʪʘʥʘʚʣʠʚʘʶʪ ʩʠʛʥʘʣʳ ʥʘ ʫʨʦʚʥʝ 

ʧʘʢʝʪʦʚ; 

-  ʬʫʥʢʮʠʦʥʠʨʫʶʪ ʥʘ ʢʘʥʘʣʴʥʦʤ ʫʨʦʚʥʝ ʤʦʜʝʣʠ OSI; 

-  ʥʝ ʧʦʜʭʦʜʷʪ ʜʣʷ ʨʘʩʧʨʝʜʝʣʝʥʥʳʭ ʩʝʪʝʡ ʩʦ ʩʢʦʨʦʩʪʷʤʠ ʧʝʨʝʜʘʯʠ 
ʤʝʥʝʝ 56 ʂʙʠʪ/ʩ; 

-  ʥʝ ʤʦʛʫʪ ʦʜʥʦʚʨʝʤʝʥʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʥʝʩʢʦʣʴʢʦ ʤʘʨʰʨʫʪʦʚ; 

-  ʧʨʦʧʫʩʢʘʶʪ ʚʩʝ ʰʠʨʦʢʦʚʝʱʘʪʝʣʴʥʳʝ ʩʦʦʙʱʝʥʠʷ, ʜʦʧʫʩʢʘʷ 

ʧʝʨʝʛʨʫʟʢʫ ʩʝʪʠ; 

-  ʩʯʠʪʳʚʘʶʪ ʘʜʨʝʩ ʠʩʪʦʯʥʠʢʘ ʠ ʧʦʣʫʯʘʪʝʣʷ ʢʘʞʜʦʛʦ ʧʘʢʝʪʘ; 

-  ʧʨʦʧʫʩʢʘʶʪ ʧʘʢʝʪʳ ʩ ʥʝʠʟʚʝʩʪʥʳʤ ʘʜʨʝʩʦʤ ʧʦʣʫʯʘʪʝʣʷ. 

-  ʆʩʥʦʚʥʦʝ ʥʘʟʥʘʯʝʥʠʝ ʤʦʩʪʦʚ: 

-  ʩʦʝʜʠʥʠʪʴ ʜʚʘ ʩʝʛʤʝʥʪʘ ʜʣʷ ʫʚʝʣʠʯʝʥʠʷ ʜʣʠʥʳ ʩʝʪʠ ʠʣʠ ʢʦʣʠʯʝʩʪʚʘ 
ʫʟʣʦʚ ʚ ʥʝʡ; 

-  ʫʤʝʥʴʰʠʪʴ ʪʨʘʬʠʢ ʟʘ ʩʯʝʪ ʩʝʛʤʝʥʪʘʮʠʠ ʩʝʪʠ; 

-  ʩʦʝʜʠʥʠʪʴ ʨʘʟʥʦʨʦʜʥʳʝ ʩʝʪʠ. 

4. ʄʘʨʰʨʫʪʠʟʘʪʦʨ ï ʵʪʦ ʫʩʪʨʦʡʩʪʚʦ, ʢʦʪʦʨʦʝ ʟʥʘʝʪ ʘʜʨʝʩ ʢʘʞʜʦʛʦ 

ʩʝʛʤʝʥʪʘ, ʦʧʨʝʜʝʣʷʝʪ ʥʘʠʣʫʯʰʠʡ ʤʘʨʰʨʫʪ ʠ ʬʠʣʴʪʨʫʝʪ ʰʠʨʦʢʦʚʝʱʘʪʝʣʴʥʳʝ 

ʩʦʦʙʱʝʥʠʷ. ʆʥ ʨʘʙʦʪʘʝʪ ʥʘ ʩʝʪʝʚʦʤ ʫʨʦʚʥʝ ʤʦʜʝʣʠ OSI. ʕʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʦʥ 

ʤʦʞʝʪ ʧʝʨʝʘʜʨʝʩʦʚʳʚʘʪʴ ʠ ʤʘʨʰʨʫʪʠʟʠʨʦʚʘʪʴ ʧʘʢʝʪʳ ʯʝʨʝʟ ʤʥʦʞʝʩʪʚʦ ʩʝʪʝʡ.  

ʊʘʙʣʠʮʘ ʤʘʨʰʨʫʪʠʟʘʮʠʠ ʩʦʜʝʨʞʠʪ ʩʝʪʝʚʳʝ ʘʜʨʝʩʘ. ɼʣʷ ʢʘʞʜʦʛʦ ʧʨʦʪʦʢʦʣʘ, 

ʠʩʧʦʣʴʟʫʝʤʦʛʦ ʚ ʩʝʪʠ, ʩʪʨʦʠʪʩʷ ʩʚʦʷ ʪʘʙʣʠʮʘ. ʆʥʘ ʚʢʣʶʯʘʝʪ ʩʣʝʜʫʶʱʫʶ 

ʠʥʬʦʨʤʘʮʠʶ:  

-  ʚʩʝ ʠʟʚʝʩʪʥʳʝ ʩʝʪʝʚʳʝ ʘʜʨʝʩʘ; 

-  ʩʧʦʩʦʙʳ ʩʚʷʟʠ ʩ ʜʨʫʛʠʤʠ ʩʝʪʷʤʠ; 

-  ʚʦʟʤʦʞʥʳʝ ʧʫʪʠ ʤʝʞʜʫ ʤʘʨʰʨʫʪʠʟʘʪʦʨʘʤʠ; 

-  ʩʪʦʠʤʦʩʪʴ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʧʦ ʵʪʠʤ ʧʫʪʷʤ. 

ʄʘʨʰʨʫʪʠʟʘʪʦʨ ʚʳʙʠʨʘʝʪ ʥʘʠʣʫʯʰʠʡ ʤʘʨʰʨʫʪ ʜʣʷ ʜʘʥʥʳʭ, ʩʨʘʚʥʠʚʘʷ 

ʩʪʦʠʤʦʩʪʴ ʠ ʜʦʩʪʫʧʥʦʩʪʴ ʨʘʟʣʠʯʥʳʭ ʚʘʨʠʘʥʪʦʚ (ʈʠʩ.7.27).  



253 

 

ʉ ʤʘʨʰʨʫʪʠʟʘʪʦʨʘʤʠ ʨʘʙʦʪʘʶʪ ʥʝ ʚʩʝ ʧʨʦʪʦʢʦʣʳ. ʇʨʦʪʦʢʦʣʳ, 

ʨʘʙʦʪʘʶʱʠʝ ʩ ʤʘʨʰʨʫʪʠʟʘʪʦʨʦʤ, ʥʘʟʳʚʘʶʪʩʷ ʤʘʨʰʨʫʪʠʟʠʨʫʝʤʳʝ. ʂ ʥʠʤ 

ʦʪʥʦʩʷʪʩʷ: DECnet, IP, IPX, OSI, XNS. ʂ ʥʝʤʘʨʰʨʫʪʠʟʠʨʫʝʤʳʤ ʧʨʦʪʦʢʦʣʘʤ 

ʦʪʥʦʩʷʪʩʷ: LAT, NetBEUI. 

 
 

ʈʠʩʫʥʦʢ 7.27 - ʄʘʨʰʨʫʪʠʟʘʪʦʨʳ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʪ ʩ 

 ʜʨʫʛʠʤʠ ʤʘʨʰʨʫʪʠʟʘʪʦʨʘʤʠ, ʘ ʥʝ ʩ ʫʜʘʣʝʥʥʳʤʠ ʢʦʤʧʴʶʪʝʨʘʤʠ. 

 

ʄʘʨʰʨʫʪʠʟʘʪʦʨʳ ʧʦʜʨʘʟʜʝʣʷʶʪʩʷ ʥʘ ʜʚʘ ʦʩʥʦʚʥʳʭ ʪʠʧʘ. 

 

ʊʘʙʣʠʮʘ 7.3 ï ʉʨʘʚʥʝʥʠʝ ʪʠʧʦʚ ʤʘʨʰʨʫʪʠʟʘʪʦʨʦʚ 

ʉʪʘʪʠʯʝʩʢʠʡ ɼʠʥʘʤʠʯʝʩʢʠʡ 

ʈʫʯʥʘʷ ʫʩʪʘʥʦʚʢʘ ʠ 

ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʝ ʚʩʝʭ 

ʤʘʨʰʨʫʪʦʚ  

ʈʫʯʥʦʝ ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʝ ʧʝʨʚʦʛʦ 

ʤʘʨʰʨʫʪʘ. ɸʚʪʦʤʘʪʠʯʝʩʢʦʝ ʦʧʨʝʜʝʣʝʥʠʝ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʩʝʪʝʡ ʠ ʤʘʨʰʨʫʪʦʚ 

ɺʩʝʛʜʘ ʠʩʧʦʣʴʟʫʶʪ ʦʜʠʥ ʠ ʪʦʪ 

ʞʝ ʤʘʨʰʨʫʪ, ʦʧʨʝʜʝʣʷʝʤʳʡ 

ʵʣʝʤʝʥʪʦʤ ʪʘʙʣʠʮʳ 

ʤʘʨʰʨʫʪʠʟʘʮʠʠ  

ʄʦʛʫʪ ʚʳʙʠʨʘʪʴ ʤʘʨʰʨʫʪ ʥʘ ʦʩʥʦʚʝ 

ʪʘʢʠʭ ʬʘʢʪʦʨʦʚ, ʢʘʢ ʩʪʦʠʤʦʩʪʴ ʠ 

ʚʝʣʠʯʠʥʘ ʩʝʪʝʚʦʛʦ ʪʨʘʬʠʢʘ 

ʀʩʧʦʣʴʟʫʝʤʳʡ ʤʘʨʰʨʫʪ ʞʝʩʪʢʦ 

ʟʘʜʘʥ ʠ ʥʝ ʚʩʝʛʜʘ ʷʚʣʷʝʪʩʷ 

ʥʘʠʣʫʯʰʠʤ 

ʄʦʛʫʪ ʧʨʠʥʠʤʘʪʴ ʨʝʰʝʥʠʝ ʦ ʧʝʨʝʜʘʯʝ 

ʧʘʢʝʪʦʚ ʧʦ ʘʣʴʪʝʨʥʘʪʠʚʥʦʤʫ ʤʘʨʰʨʫʪʫ 

ʉʪʘʪʠʯʝʩʢʠʝ ʤʘʨʰʨʫʪʠʟʘʪʦʨʳ 

ʩʯʠʪʘʶʪʩʷ ʙʦʣʝʝ ʙʝʟʦʧʘʩʥʳʤʠ, 

ʪʘʢ ʢʘʢ ʘʜʤʠʥʠʩʪʨʘʪʦʨ ʩʘʤ 

ʫʢʘʟʳʚʘʝʪ ʢʘʞʜʳʡ ʤʘʨʰʨʫʪ 

ɿʘʱʠʪʘ ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʤʘʨʰʨʫʪʠʟʘʪʦʨʘ 

ʤʦʞʝʪ ʙʳʪʴ ʫʣʫʯʰʝʥʘ ʟʘ ʩʯʝʪ ʝʛʦ 

ʨʫʯʥʦʛʦ ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʷ. ʎʝʣʴ ï 

ʬʠʣʴʪʨʘʮʠʷ ʦʙʥʘʨʫʞʝʥʥʳʭ ʘʜʨʝʩʦʚ ʩʝʪʝʡ 

ʠ ʧʨʝʜʫʧʨʝʞʜʝʥʠʝ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ 

ʯʝʨʝʟ ʥʠʭ 

 

ʄʘʨʰʨʫʪʠʟʘʪʦʨ ʤʦʞʝʪ çʧʨʦʩʣʫʰʠʚʘʪʴè ʩʝʪʴ ʠ ʦʧʨʝʜʝʣʷʪʴ, ʢʘʢʠʝ ʝʝ 

ʯʘʩʪʠ ʩʠʣʴʥʝʝ ʟʘʛʨʫʞʝʥʳ. ʆʥ ʫʩʪʘʥʘʚʣʠʚʘʝʪ ʪʘʢʞʝ ʢʦʣʠʯʝʩʪʚʦ ʪʨʘʥʟʠʪʦʚ 
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ʤʝʞʜʫ ʩʝʛʤʝʥʪʘʤʠ ʩʝʪʠ. ʀʩʧʦʣʴʟʫʷ ʵʪʫ ʠʥʬʦʨʤʘʮʠʶ, ʤʘʨʰʨʫʪʠʟʘʪʦʨ 

ʚʳʙʠʨʘʝʪ ʤʘʨʰʨʫʪ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ. ɽʩʣʠ ʦʜʠʥ ʧʫʪʴ ʧʝʨʝʛʨʫʞʝʥ, ʦʥ ʫʢʘʞʝʪ 

ʘʣʴʪʝʨʥʘʪʠʚʥʳʡ. 

ʈʘʟʣʠʯʠʝ ʤʝʞʜʫ ʤʦʩʪʘʤʠ ʠ ʤʘʨʰʨʫʪʠʟʘʪʦʨʘʤʠ ʚ ʪʦʤ, ʯʪʦ ʦʥʠ ʨʘʙʦʪʘʶʪ 

ʥʘ ʨʘʟʥʳʭ ʫʨʦʚʥʷʭ ʤʦʜʝʣʠ OSI. ʋ ʤʘʨʰʨʫʪʠʟʘʪʦʨʘ ʙʦʣʴʰʝ ʠʥʬʦʨʤʘʮʠʠ, ʦʥ 

ʨʘʩʧʦʟʥʘʝʪ ʥʝ ʪʦʣʴʢʦ ʘʜʨʝʩ, ʥʦ ʠ ʪʠʧ ʧʨʦʪʦʢʦʣʘ. ʄʦʩʪ ʤʦʞʝʪ ʨʘʩʧʦʟʥʘʪʴ 

ʪʦʣʴʢʦ ʦʜʠʥ ʧʫʪʴ ʤʝʞʜʫ ʩʝʪʷʤʠ. ʄʘʨʰʨʫʪʠʟʘʪʦʨ ʩʨʝʜʠ ʥʝʩʢʦʣʴʢʠʭ 

ʚʦʟʤʦʞʥʳʭ ʧʫʪʝʡ ʦʧʨʝʜʝʣʷʝʪ ʩʘʤʳʡ ʣʫʯʰʠʡ ʥʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ. 

5. ʐʣʶʟ ï ʫʩʪʨʦʡʩʪʚʦ ʜʣʷ ʦʙʲʝʜʠʥʝʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʝʪʝʡ, 

ʠʩʧʦʣʴʟʫʶʱʠʭ ʨʘʟʣʠʯʥʳʝ ʧʨʦʪʦʢʦʣʳ. ʐʣʶʟʳ ʨʘʙʦʪʘʶʪ ʥʘ ʧʨʠʢʣʘʜʥʦʤ 

ʫʨʦʚʥʝ ʤʦʜʝʣʠ OSI. 

ʐʣʶʟʳ ʦʙʝʩʧʝʯʠʚʘʶʪ ʩʚʷʟʴ ʤʝʞʜʫ ʨʘʟʣʠʯʥʳʤʠ ʘʨʭʠʪʝʢʪʫʨʘʤʠ ʠ 

ʩʨʝʜʘʤʠ. ʆʥʠ ʧʝʨʝʫʧʘʢʦʚʳʚʘʶʪ ʠ ʧʨʝʦʙʨʘʟʫʶʪ ʜʘʥʥʳʝ, ʧʝʨʝʜʘʚʘʝʤʳʝ ʠʟ 

ʦʜʥʦʡ ʩʨʝʜʳ ʚ ʜʨʫʛʫʶ, ʯʪʦʙʳ ʢʘʞʜʘʷ ʩʨʝʜʘ ʤʦʛʣʘ ʧʦʥʠʤʘʪʴ ʜʘʥʥʳʝ ʜʨʫʛʠʭ 

ʩʨʝʜ. ɺ ʯʘʩʪʥʦʩʪʠ, ʰʣʶʟ ʧʝʨʝʫʧʘʢʦʚʳʚʘʝʪ ʠʥʬʦʨʤʘʮʠʶ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʪʨʝʙʦʚʘʥʠʷʤʠ ʩʠʩʪʝʤʳ ʥʘʟʥʘʯʝʥʠʷ; ʠʟʤʝʥʷʝʪ ʬʦʨʤʘʪ ʩʦʦʙʱʝʥʠʷ, ʯʪʦʙʳ 

ʧʨʠʢʣʘʜʥʘʷ ʧʨʦʛʨʘʤʤʘ ʥʘ ʧʨʠʥʠʤʘʶʱʝʡ ʩʪʦʨʦʥʝ ʤʦʛʣʘ ʨʘʩʧʦʟʥʘʪʴ ʜʘʥʥʳʝ. 

ʅʘʧʨʠʤʝʨ, ʰʣʶʟʳ ʵʣʝʢʪʨʦʥʥʦʡ ʧʦʯʪʳ ʧʨʠʥʠʤʘʶʪ ʩʦʦʙʱʝʥʠʷ ʚ ʦʜʥʦʤ 

ʬʦʨʤʘʪʝ, ʪʨʘʥʩʣʠʨʫʶʪ ʝʛʦ ʠ ʧʝʨʝʩʳʣʘʶʪ ʚ ʜʨʫʛʦʤ ʬʦʨʤʘʪʝ.  

ʐʣʶʟ ʩʚʷʟʳʚʘʝʪ ʜʚʝ ʩʠʩʪʝʤʳ, ʢʦʪʦʨʳʝ ʠʩʧʦʣʴʟʫʶʪ ʨʘʟʥʳʝ: 

-  ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʝ ʧʨʦʪʦʢʦʣʳ; 

-  ʩʪʨʫʢʪʫʨʳ ʠ ʬʦʨʤʘʪʳ ʜʘʥʥʳʭ; 

-  ʷʟʳʢʠ; 

-  ʘʨʭʠʪʝʢʪʫʨʳ. 

ʐʣʶʟʳ ʩʦʟʜʘʶʪʩʷ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʢʦʥʢʨʝʪʥʦʛʦ ʪʠʧʘ ʟʘʜʘʯ, ʪ.ʝ. ʜʣʷ 

ʢʦʥʢʨʝʪʥʦʛʦ ʪʠʧʘ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʜʘʥʥʳʭ. ʆʙʨʘʙʘʪʳʚʘʷ ʜʘʥʥʳʝ, ʰʣʶʟ 

ʚʳʧʦʣʥʷʝʪ ʩʣʝʜʫʶʱʠʝ ʦʧʝʨʘʮʠʠ: 

-  ʠʟʚʣʝʢʘʝʪ ʜʘʥʥʳʝ ʠʟ ʧʨʠʭʦʜʷʱʠʭ ʧʘʢʝʪʦʚ, ʧʨʦʧʫʩʢʘʷ ʠʭ ʩʥʠʟʫ ʚʚʝʨʭ 
ʯʝʨʝʟ ʧʦʣʥʳʡ ʩʪʝʢ ʧʨʦʪʦʢʦʣʦʚ ʠʟ ʧʝʨʝʜʘʶʱʝʡ ʩʝʪʠ; 

-  ʟʘʥʦʚʦ ʫʧʘʢʦʚʳʚʘʝʪ ʧʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ, ʧʨʦʧʫʩʢʘʷ ʠʭ ʩʚʝʨʭʫ ʚʥʠʟ 
ʯʝʨʝʟ ʩʪʝʢ ʧʨʦʪʦʢʦʣʦʚ ʩʝʪʠ ʥʘʟʥʘʯʝʥʠʷ. 

 ʆʙʳʯʥʦ ʨʦʣʴ ʰʣʶʟʦʚ ʚ ʩʝʪʠ ʚʳʧʦʣʥʷʶʪ ʚʳʜʝʣʝʥʥʳʝ ʩʝʨʚʝʨʳ, ʧʦʵʪʦʤʫ 

ʵʪʦ ʜʦʩʪʘʪʦʯʥʦ ʜʦʨʦʛʦʝ ʫʩʪʨʦʡʩʪʚʦ ʜʣʷ ʨʘʩʰʠʨʝʥʠʷ ʩʝʪʠ. 

 ʂʦʤʧʦʥʝʥʪʳ, ʨʘʩʩʤʦʪʨʝʥʥʳʝ ʚ ʵʪʦʤ ʨʘʟʜʝʣʝ, ʠʩʧʦʣʴʟʫʶʪʩʷ ʢʘʢ ʚ 

ʣʦʢʘʣʴʥʦʡ, ʪʘʢ ʠ ʚ ʛʣʦʙʘʣʴʥʳʭ ʩʝʪʷʭ, ʠ ʩʨʝʜʠ ʥʠʭ ʥʘʜʦ ʚʳʙʨʘʪʴ ʥʘʠʙʦʣʝʝ 

ʧʦʜʭʦʜʷʱʠʝ ʜʣʷ ʫʚʝʣʠʯʝʥʠʷ ʨʘʟʤʝʨʦʚ ʠ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʢʦʥʢʨʝʪʥʦʡ 

ʩʝʪʠ.  

 

7.5 ʉʪʝʢ ʧʨʦʪʦʢʦʣʦʚ TCP/IP 

ʇʨʦʪʦʢʦʣ IP 

Transmission Control Protocol/Internet Protocol (TCP/IP) ï ʧʨʦʤʳʰʣʝʥʥʳʡ 

ʥʘʙʦʨ ʧʨʦʪʦʢʦʣʦʚ, ʢʦʪʦʨʳʝ ʦʙʝʩʧʝʯʠʚʘʶʪ ʩʚʷʟʴ ʚ ʛʝʪʝʨʦʛʝʥʥʦʡ 
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(ʥʝʦʜʥʦʨʦʜʥʦʡ) ʩʨʝʜʝ, ʪ.ʝ. ʦʙʝʩʧʝʯʠʚʘʶʪ ʩʦʚʤʝʩʪʠʤʦʩʪʴ ʤʝʞʜʫ 

ʢʦʤʧʴʶʪʝʨʘʤʠ ʨʘʟʥʳʭ ʪʠʧʦʚ. ʉʦʚʤʝʩʪʠʤʦʩʪʴ ï ʦʜʥʦ ʠʟ ʦʩʥʦʚʥʳʭ 

ʧʨʝʠʤʫʱʝʩʪʚ TCP/IP, ʧʦʵʪʦʤʫ ʙʦʣʴʰʠʥʩʪʚʦ ʃɺʉ ʧʦʜʜʝʨʞʠʚʘʝʪ ʝʛʦ. ʂʨʦʤʝ 

ʪʦʛʦ, TCP/IP ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʜʦʩʪʫʧ ʢ ʨʝʩʫʨʩʘʤ ʀʥʪʝʨʥʝʪʘ, ʘ ʪʘʢʞʝ 

ʤʘʨʨhʫʪʠʟʠʨʫʝʤʳʡ ʧʨʦʪʦʢʦʣ ʜʣʷ ʩʝʪʝʡ ʤʘʩʰʪʘʙʘ ʧʨʝʜʧʨʠʷʪʠʷ. ʇʦʩʢʦʣʴʢʫ 

TCP/IP ʧʦʜʜʝʨʞʠʚʘʝʪ ʤʘʨʰʨʫʪʠʟʘʮʠʶ, ʦʥ ʦʙʳʯʥʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʢʘʯʝʩʪʚʝ 

ʤʝʞʩʝʪʝʚʦʛʦ ʧʨʦʪʦʢʦʣʘ. ɹʣʘʛʦʜʘʨʷ ʩʚʦʝʡ ʧʦʧʫʣʷʨʥʦʩʪʠ TCP/IP ʩʪʘʣ 

ʩʪʘʥʜʘʨʪʦʤ ʜʝ-ʬʘʢʪʦ ʜʣʷ ʤʝʞʩʝʪʝʚʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ. TCP/IP ʦʩʥʦʚʘʥ ʥʘ 

ʦʪʢʨʳʪʦʡ ʩʠʩʪʝʤʝ, ʩʠʩʪʝʤʥʘʷ ʘʨʭʠʪʝʢʪʫʨʘ ʩʦʦʪʚʝʪʩʪʚʫʝʪ OSI. 

ʈʝʘʣʠʟʘʮʠʷ TCP/IP ʬʠʨʤʳ Microsoft ʥʘ ʩʘʤʦʤ ʜʝʣʝ ʠʤʝʝʪ 

ʯʝʪʳʨʝʭʫʨʦʚʥʝʚʫʶ ʤʦʜʝʣʴ (ʈʠʩ. 7.28). 

 
ʈʠʩʫʥʦʢ 7.28- ʉʦʦʪʚʝʪʩʪʚʠʷ ʤʦʜʝʣʠ OSI ʠ ʯʝʪʳʨʝʭʫʨʦʚʥʝʚʦʡ ʤʦʜʝʣʠ 

TCP/IP ʨʝʘʣʠʟʘʮʠʠ TCP/IP ʬʠʨʤʦʡ Microsoft. 

 

ʇʨʦʪʦʢʦʣ IP ʥʘʭʦʜʠʪʩʷ ʥʘ ʤʝʞʩʝʪʝʚʦʤ ʫʨʦʚʥʝ ʠ ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʝʨʝʜʘʯʫ 

ʙʣʦʢʦʚ ʜʘʥʥʳʭ, ʥʘʟʳʚʘʝʤʳʭ ʜʝʡʪʛʨʘʤʤʘʤʠ, ʦʪ ʦʪʧʨʘʚʠʪʝʣʷ ʢ ʧʦʣʫʯʘʪʝʣʶ. 

ʇʨʦʪʦʢʦʣ IP ʷʚʣʷʝʪʩʷ ʥʝʥʘʜʝʞʥʳʤ ʧʨʦʪʦʢʦʣʦʤ, ʙʝʟ ʫʩʪʘʥʦʚʣʝʥʠʷ 

ʩʦʝʜʠʥʝʥʠʷ, ʪ.ʝ. IP ʥʝ ʧʦʜʪʚʝʨʞʜʘʝʪ ʜʦʩʪʘʚʢʫ ʜʘʥʥʳʭ, ʥʝ ʢʦʥʪʨʦʣʠʨʫʝʪ 

ʮʝʣʦʩʪʥʦʩʪʴ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʠ ʥʝ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʩʣʫʞʝʙʥʦʡ 

ʠʥʬʦʨʤʘʮʠʝʡ. 
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ʇʨʦʪʦʢʦʣ IP ʦʙʨʘʙʘʪʳʚʘʝʪ ʢʘʞʜʫʶ ʜʝʡʪʛʨʘʤʤʫ ʢʘʢ ʥʝʟʘʚʠʩʠʤʫʶ 

ʝʜʠʥʠʮʫ. ʆʩʥʦʚʥʘʷ ʟʘʜʘʯʘ IP ï ʤʘʨʰʨʫʪʠʟʘʮʠʷ ʜʝʡʪʛʨʘʤʤ (ʦʧʨʝʜʝʣʝʥʠʝ ʧʫʪʠ 

ʩʣʝʜʦʚʘʥʠʷ ʜʝʡʪʛʨʘʤʤʳ ʦʪ ʫʟʣʘ ʢ ʫʟʣʫ). 

ʋʟʝʣ ʩʝʪʠ ï ʢʦʤʧʴʶʪʝʨ, ʧʦʜʢʣʶʯʝʥʥʳʡ ʢ ʩʝʪʠ ʠ ʧʦʜʜʝʨʞʠʚʘʶʱʠʡ 

ʧʨʦʪʦʢʦʣ IP. ʆʥ ʠʤʝʝʪ ʦʜʠʥ ʠ ʙʦʣʝʝ IP-ʠʥʪʝʨʬʝʡʩʦʚ, ʢʘʞʜʳʡ ʠʥʪʝʨʬʝʡʩ 

ʠʤʝʝʪ ʫʥʠʢʘʣʴʥʳʡ IP-ʘʜʨʝʩ. 

IP-ʘʜʨʝʩ ï ʵʪʦ ʫʥʠʢʘʣʴʥʳʡ 32 ʙʠʪʦʚʳʡ ʠʜʝʥʪʠʬʠʢʘʪʦʨ IP-ʠʥʪʝʨʬʝʡʩʘ ʚ 

ʀʥʪʝʨʥʝʪʝ. IP-ʘʜʨʝʩ ʧʨʠʥʷʪʦ ʟʘʧʠʩʳʚʘʪʴ ʩ ʨʘʟʙʠʚʢʦʡ ʥʘ ʦʢʪʝʪʳ ʚ ʚʠʜʝ 

ʜʝʩʷʪʠʯʥʦʛʦ ʯʠʩʣʘ ʨʘʟʜʝʣʝʥʥʳʝ ʪʦʯʢʦʡ. 

 

ʌʦʨʤʘʪʳ IP ʘʜʨʝʩʘ 

 

ɼʚʦʠʯʥʳʡ ɼʝʩʷʪʠʯʥʳʡ 

10100000.01010001.00000101.10000

011 

160.81.5.131 

 

ʂʘʞʜʳʡ IP ʘʜʨʝʩ ʚ ʀʥʪʝʨʥʝʪʝ ʠʣʠ ʠʥʪʨʘʩʝʪʠ ʜʦʣʞʝʥ ʙʳʪʴ ʫʥʠʢʘʣʴʥʳʤ, 

ʚʥʝ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʦʛʦ, ʩʦʜʝʨʞʠʪ ʩʝʪʴ 1000 ʠʣʠ 1000 000 ʫʟʣʦʚ. ɽʩʣʠ ʩʝʪʴ 

ʚʘʰʝʡ ʢʦʤʧʘʥʠʠ ʥʘʩʪʨʦʝʥʘ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʊʉʈ/ IP ʠ ʥʝ ʩʦʝʜʠʥʝʥʘ ʩ 

ʀʥʪʝʨʥʝʪʦʤ, ʪʦ ʥʘʟʥʘʯʝʥʠʝ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʥʝʧʦʚʪʦʨʷʶʱʠʭʩʷ ʘʜʨʝʩʦʚ ʠʟ 

ʧʨʦʩʪʨʘʥʩʪʚʘ IP ʘʜʨʝʩʦʚ ʥʝ ʷʚʣʷʝʪʩʷ ʙʦʣʴʰʦʡ ʧʨʦʙʣʝʤʦʡ. ɺʳ ʤʦʞʝʪʝ 

ʚʳʙʨʘʪʴ ʠʟ ʚʩʝʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʘʜʨʝʩʦʚ ʪʝ, ʢʦʪʦʨʳʝ ʫʜʦʚʣʝʪʚʦʨʷʶʪ ʚʘʰʠʤ 

ʥʫʞʜʘʤ. ʆʜʥʘʢʦ ʝʩʣʠ ʩʝʪʴ ʚʘʰʝʡ ʦʨʛʘʥʠʟʘʮʠʠ ʜʦʣʞʥʘ ʙʳʪʴ ʩʦʝʜʠʥʝʥʘ ʩ 

ʀʥʪʝʨʥʝʪʦʤ, ʩʪʘʥʦʚʠʪʩʷ ʟʥʘʯʠʪʝʣʴʥʦ ʪʨʫʜʥʝʝ ʫʙʝʜʠʪʴʩʷ, ʯʪʦ ʜʘʥʥʳʡ IP ʘʜʨʝʩ 

ʫʞʝ ʥʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʢʝʤ-ʣʠʙʦ ʝʱʝ (ʈʠʩ. 7.29). 

 
ʈʠʩʫʥʦʢ 7.29-ʆʢʥʦ ʩʚʦʡʩʪʚʘ IP ʘʜʨʝʩʘ 
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ɿʘ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʠ ʧʨʠʩʚʦʝʥʠʝ ʘʜʨʝʩʦʚ ʚ ʀʥʪʝʨʥʝʪʝ ʦʪʚʝʯʘʝʪ InterNIC 

(Internet Information Centre ʉʝʪʝʚʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʳʡ ʮʝʥʪʨ ʀʥʪʝʨʥʝʪʘ). 

ʇʦʩʢʦʣʴʢʫ ʪʦʣʴʢʦ ʦʜʥʘ ʛʨʫʧʧʘ ʦʪʚʝʯʘʝʪ ʟʘ ʧʨʠʩʚʦʝʥʠʝ ʚʩʝʭ ʩʝʪʝʚʳʭ ʘʜʨʝʩʦʚ ʚ 

ʀʥʪʝʨʥʝʪʝ, ʜʦʩʪʘʪʦʯʥʦ ʧʨʦʩʪʦ ʩʣʝʜʠʪʴ ʟʘ ʪʝʤ, ʯʪʦʙʳ ʘʜʨʝʩʘ ʥʝ ʧʦʚʪʦʨʷʣʠʩʴ. 

ʆʜʥʘʢʦ  InterNIC  ʥʝ ʩʣʝʜʠʪ ʟʘ ʢʘʞʜʳʤ ʘʜʨʝʩʦʤ ʚ ʀʥʪʝʨʥʝʪʝ. ɺʤʝʩʪʦ ʵʪʦʛʦ ʦʥ 

ʚʳʜʝʣʷʝʪ ʦʨʛʘʥʠʟʘʮʠʠ ʩʝʪʝʚʦʡ ʠʜʝʥʪʠʬʠʢʘʪʦʨ, ʧʦʟʚʦʣʷʶʱʠʡ ʩʦʟʜʘʪʴ ʚ 

ʜʘʥʥʦʡ ʧʦʜʩʝʪʠ ʥʝʦʙʭʦʜʠʤʦʝ ʢʦʣʠʯʝʩʪʚʦ ʫʟʣʦʚ. ʆʨʛʘʥʠʟʘʮʠʷ ʤʦʞʝʪ 

ʫʩʪʘʥʘʚʣʠʚʘʪʴ ʠʜʝʥʪʠʬʠʢʘʪʦʨʳ ʫʟʣʦʚ ʚ ʩʚʦʝʡ ʧʦʜʩʝʪʠ ʪʘʢ, ʢʘʢ ʝʡ ʵʪʦ ʫʜʦʙʥʦ. 
 

ʂʣʘʩʩʳ IP ʘʜʨʝʩʦʚ 

1. ʂʣʘʩʩ ɸ  

ʂʣʘʩʩ ɸ ʠʩʧʦʣʴʟʫʝʪ ʜʣʷ ʠʜʝʥʪʠʬʠʢʘʪʦʨʘ 

ʩʝʪʠ ʪʦʣʴʢʦ ʧʝʨʚʳʡ ʦʢʪʝʪ ʠ ʪʨʠ ʦʩʪʘʚʰʠʭʩʷ 

ʦʢʪʝʪʘ ï ʜʣʷ ʠʜʝʥʪʠʬʠʢʘʪʦʨʘ ʫʟʣʘ. 

ʉʪʘʨʰʠʡ ʙʠʪ ʧʝʨʚʦʛʦ ʦʢʪʝʪʘ ʘʜʨʝʩʘ ʵʪʦʛʦ 

ʢʣʘʩʩʘ ʚʩʝʛʜʘ ʨʘʚʝʥ ʥʫʣʶ, ʧʦʟʚʦʣʷʷ 

ʦʧʨʝʜʝʣʠʪʴ, ʯʪʦ ʵʪʦ ʘʜʨʝʩ ʢʣʘʩʩʘ ɸ.  

ʈʘʟʤʝʨ ʩʝʪʝʚʦʡ ʯʘʩʪʠ ï 8 ʙʠʪʦʚ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʤʦʞʥʦ ʘʜʨʝʩʦʚʘʪʴ 27-1 

ʩʝʪʝʡ ʢʣʘʩʩʘ ɸ, ʠ ʢʘʞʜʘʷ ʩʝʪʴ ʤʦʞʝʪ ʠʤʝʪʴ ʘʜʨʝʩʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ 224-2. 

ʇʦʩʢʦʣʴʢʫ ʵʪʦʪ ʢʣʘʩʩ ʘʜʨʝʩʦʚ ʧʦʟʚʦʣʷʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʪʦʣʴ ʙʦʣʴʰʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʫʟʣʦʚ ʚ ʩʝʪʠ, ʵʪʠ ʘʜʨʝʩʘ ʚʳʜʘʶʪʩʷ ʪʦʣʴʢʦ ʦʨʛʘʥʠʟʘʮʠʷʤ, ʢʦʪʦʨʳʤ 

ʪʨʝʙʫʝʪʩʷ ʦʙʝʩʧʝʯʠʪʴ ʜʦʩʪʫʧ ʢ ʯʨʝʟʚʳʯʘʡʥʦ ʙʦʣʴʰʦʤʫ ʢʦʣʠʯʝʩʪʚʫ ʫʟʣʦʚ. ʅʘ 

ʩʘʤʦʤ ʜʝʣʝ ʙʦʣʴʰʘʷ ʯʘʩʪʴ, ʝʩʣʠ ʥʝ ʚʩʝ, ʠʟ ʵʪʠʭ ʘʜʨʝʩʦʚ ʫʞʝ ʚʳʜʝʣʝʥʳ ʢʘʢʠʤ-

ʣʠʙʦ ʦʨʛʘʥʠʟʘʮʠʷʤ, ʢʘʢ ʧʨʘʚʠʣʦ, ʚʦʝʥʥʳʤ ʠʣʠ ʫʥʠʚʝʨʩʠʪʝʪʘʤ, ʤʥʦʛʠʝ ʛʦʜʳ 

ʥʘʟʘʜ. 

2. ʂʣʘʩʩ ɺ  

ʂʣʘʩʩ ɺ ʠʩʧʦʣʴʟʫʝʪ ʜʣʷ ʠʜʝʥʪʠʬʠʢʘʪʦʨʘ 

ʩʝʪʠ ʜʚʘ ʧʝʨʚʳʭ ʦʢʪʝʪʘ ʠ ʜʚʘ ʦʩʪʘʚʰʠʭʩʷ 

ʦʢʪʝʪʘ ï ʜʣʷ ʠʜʝʥʪʠʬʠʢʘʪʦʨʘ ʫʟʣʘ. ɼʚʘ 

ʩʪʘʨʰʠʭ ʙʠʪʘ ʧʝʨʚʦʛʦ ʦʢʪʝʪʘ ʘʜʨʝʩʘ ʵʪʦʛʦ 

ʢʣʘʩʩʘ ʚʩʝʛʜʘ ʨʘʚʝʥ 10, ʧʦʟʚʦʣʷʷ 

ʦʧʨʝʜʝʣʠʪʴ, ʯʪʦ ʵʪʦ ʘʜʨʝʩ ʢʣʘʩʩʘ ɺ.  

 ʈʘʟʤʝʨ ʩʝʪʝʚʦʡ ʯʘʩʪʠ ï 14 ʙʠʪʦʚ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʤʦʞʥʦ ʘʜʨʝʩʦʚʘʪʴ 214 

ʩʝʪʝʡ ʢʣʘʩʩʘ ɺ ʠ ʢʘʞʜʘʷ ʩʝʪʴ ʤʦʞʝʪ ʠʤʝʪʴ ʘʜʨʝʩʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ 216-2. ʕʪʦʪ 

ʢʣʘʩʩ ʘʜʨʝʩʦʚ ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʩʨʝʜʥʠʭ ʠʣʠ ʙʦʣʴʰʠʭ ʩʝʪʝʡ, ʠ, ʭʦʪʷ ʠʭ 

ʥʝʧʨʦʩʪʦ ʧʦʣʫʯʠʪʴ, ʥʝʢʦʪʦʨʳʝ ʠʟ ʵʪʠʭ ʘʜʨʝʩʦʚ ʝʱʝ ʜʦʩʪʫʧʥʳ. 

3. ʂʣʘʩʩ ʉ  

ʂʣʘʩʩ ʉ ʠʩʧʦʣʴʟʫʝʪ ʜʣʷ ʠʜʝʥʪʠʬʠʢʘʪʦʨʘ 

ʩʝʪʠ ʪʨʠ ʧʝʨʚʳʭ ʦʢʪʝʪʘ ʠ ʦʩʪʘʚʰʠʡʩʷ ʦʢʪʝʪ 

ï ʜʣʷ ʠʜʝʥʪʠʬʠʢʘʪʦʨʘ ʫʟʣʘ. ʊʨʠ ʩʪʘʨʰʠʭ 

ʙʠʪʘ ʧʝʨʚʦʛʦ ʦʢʪʝʪʘ ʘʜʨʝʩʘ ʵʪʦʛʦ ʢʣʘʩʩʘ 

ʚʩʝʛʜʘ ʨʘʚʥʳ 110, ʧʦʟʚʦʣʷʷ ʦʧʨʝʜʝʣʠʪʴ, ʯʪʦ 

0 
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  ʩʝʪʴ ʣʦʛʠʯʝʩʢʘʷ ʛʨʫʧʧʘ 

ʫʟʣʦʚ 

 

1111 
240> ʍ ʍ ʍ 

  

ʩʝʪʴ 

 

 

ʵʪʦ ʘʜʨʝʩ ʢʣʘʩʩʘ ʉ.  

ʈʘʟʤʝʨ ʩʝʪʝʚʦʡ ʯʘʩʪʠ ï 21 ʙʠʪ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʤʦʞʥʦ ʘʜʨʝʩʦʚʘʪʴ 221 

ʩʝʪʝʡ ʢʣʘʩʩʘ ʉ, ʠ ʢʘʞʜʘʷ ʩʝʪʴ ʤʦʞʝʪ ʠʤʝʪʴ ʘʜʨʝʩʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ 28-2. ʕʪʦʪ 

ʢʣʘʩʩ ʘʜʨʝʩʦʚ ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʥʝʙʦʣʴʰʠʭ ʩʝʪʝʡ, ʢʦʪʦʨʳʤ ʥʫʞʥʦ 

ʧʦʜʜʝʨʞʠʚʘʪʴ ʦʛʨʘʥʠʯʝʥʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʫʟʣʦʚ.  

4. ʂʣʘʩʩ D  

ʂʣʘʩʩ D ʠʩʧʦʣʴʟʫʝʪ ʜʣʷ 

ʰʠʨʦʢʦʚʝʱʘʪʝʣʴʥʳʭ ʩʦʦʙʱʝʥʠʡ ʩʪʘʨʰʠʝ 

ʙʠʪʳ ʧʝʨʚʦʛʦ ʦʢʪʝʪʘ. ɸʜʨʝʩʘ ʵʪʦʛʦ ʢʣʘʩʩʘ 

ʚʩʝʛʜʘ ʨʘʚʥʳ 1110, ʧʦʟʚʦʣʷʷ ʦʧʨʝʜʝʣʠʪʴ, 

ʯʪʦ ʵʪʦ ʘʜʨʝʩ ʢʣʘʩʩʘ D.  

5. ʂʣʘʩʩ ɽ  

ʂʣʘʩʩ ɽ ï ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʡ ʢʣʘʩʩ 

ʘʜʨʝʩʦʚ, ʟʘʨʝʟʝʨʚʠʨʦʚʘʥʥʳʡ ʜʣʷ ʙʫʜʫʱʝʛʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ. ɸʜʨʝʩʘ ʚ ʵʪʦʤ ʢʣʘʩʩʝ 

ʦʧʨʝʜʝʣʷʶʪʩʷ ʩʪʘʨʰʠʤʠ ʙʠʪʘʤʠ, 

ʫʩʪʘʥʦʚʣʝʥʥʳʤʠ ʚ 1111. 

ɺ ʪʘʙʣʠʮʝ 7.4 ʧʦʢʘʟʘʥʳ ʢʣʘʩʩʳ ʘʜʨʝʩʦʚ, ʟʥʘʯʝʥʠʷ ʩʪʘʨʰʠʭ ʙʠʪʦʚ ʘʜʨʝʩʘ, 

ʜʠʘʧʘʟʦʥ ʜʝʩʷʪʠʯʥʳʭ ʟʥʘʯʝʥʠʡ ʧʝʨʚʦʛʦ ʦʢʪʝʪʘ ʚ ʜʘʥʥʦʤ ʢʣʘʩʩʝ ʠ ʜʦʩʪʫʧʥʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʩʝʪʝʡ ʠ ʫʟʣʦʚ, ʧʦʜʜʝʨʞʠʚʘʝʤʳʭ ʚ ʜʘʥʥʦʤ ʢʣʘʩʩʝ. ʋʤʝʥʠʝ ʩ 

ʧʝʨʚʦʛʦ ʚʟʛʣʷʜʘ ʦʧʨʝʜʝʣʠʪʴ ʢʣʘʩʩ IP ʘʜʨʝʩʘ, ʢʦʣʠʯʝʩʪʚʦ ʩʝʪʝʡ ʠ ʢʦʣʠʯʝʩʪʚʦ 

ʩʝʪʝʡ ʠ ʢʦʣʠʯʝʩʪʚʦ ʫʟʣʦʚ ʚ ʜʘʥʥʦʤ ʢʣʘʩʩʝ ï ʙʝʩʮʝʥʥʦ. 

 

ʊʘʙʣʠʮʘ 7.4 - ʂʣʘʩʩʳ IP ʘʜʨʝʩʦʚ 

ʂʣʘʩʩ

 r

1-ʳʡ 

ʦʢʪʝʪ 

ɹʠʪʳ 1-ʛʦ 

ʦʢʪʝʪʘ 

ʉʝʪʝʚʘʷ (N) 

ʠ ʫʟʣʦʚʘʷ 

(ʅ) ʯʘʩʪʴ 

ʘʜʨʝʩʦʚ 

ʄʘʩʢʘ ʧʦ 

ʫʤʦʣʯʘʥʠ

 ʁ

ɺʦʟʤʦʞʥʦʝ 

ʯʠʩʣʦ ʩʝʪʝʡ ʠ 

ʫʟʣʦʚ 

ɸ 
1 ï 

127* 

00000000 ï 

01111111 
N.H.H.H 255.0.0.0 

128 ʩʝʪʝʡ (72

) 

16,777,214 

ʫʟʣʦʚ (242 -2) 

B 
128-

191 

10000000 ï 

10111111 
N.N.H.H 

255.255.0.

0 

16,384 ʩʝʪʝʡ (

142 ) 

65,534 ʫʟʣʦʚ 

( 162 -2) 

ʉ 
192-

223 

11000000 ï 

11011111 
N.N.N.H 

255.255.25

5.0 

2,097,150 

ʩʝʪʝʡ (212 ) 

254 ʫʟʣʦʚ  

(
82 -2) 
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D 
224-

239 

11100000 ï 

11101111 

NA 

(multicast) 
  

E 
240-

255 

11110000 ï 

11111111 

NA 

(experiment

al) 

  

 

ʇʨʘʚʠʣʘ ʚʳʙʦʨʘ IP ʘʜʨʝʩʘ 

1. ʇʣʘʥʠʨʫʡʪʝ ʥʘ ʙʫʜʫʱʝʝ. ʇʝʨʚʦʝ ʠ ʚʘʞʥʝʡʰʝʝ: ʚʳʙʠʨʘʡʪʝ ʢʣʘʩʩ, 
ʢʦʪʦʨʳʡ ʜʦʧʫʩʢʘʝʪ ʜʘʣʴʥʝʡʰʠʡ ʨʦʩʪ ʚʘʰʝʡ ʩʝʪʠ. 

2. ʋʙʝʜʠʪʝʩʴ ʚ ʫʥʠʢʘʣʴʥʦʩʪʠ. ʂʘʞʜʳʡ ʩʝʛʤʝʥʪ ʚʘʰʝʡ ʩʝʪʠ, 

ʧʦʜʢʣʶʯʝʥʥʳʡ ʢ ʤʘʨʰʨʫʪʠʟʘʪʦʨʫ, ʜʦʣʞʝʥ ʠʤʝʪʴ ʦʪʜʝʣʴʥʳʡ ʠʜʝʥʪʠʬʠʢʘʪʦʨ 

ʩʝʪʠ. 

3. ʀʟʙʝʛʘʡʪʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʟʘʨʝʟʝʨʚʠʨʦʚʘʥʥʳʭ ʘʜʨʝʩʦʚ. ʅʝʢʦʪʦʨʳʝ 
ʘʜʨʝʩʘ ʥʝ ʤʦʛʫʪ ʥʦʨʤʘʣʴʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʚ ʀʥʪʝʨʥʝʪʝ ʚ ʢʘʯʝʩʪʚʝ IP ʘʜʨʝʩʘ. 

ʅʘʧʨʠʤʝʨ, ʩʝʪʝʚʦʡ ʘʜʨʝʩ ʢʣʘʩʩʘ ɸ 127 ʟʘʨʝʟʝʨʚʠʨʦʚʘʥ ʜʣʷ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʭ 

ʮʝʣʝʡ. ʉʧʠʩʦʢ ʟʘʨʝʟʝʨʚʠʨʦʚʘʥʥʳʭ ʘʜʨʝʩʦʚ ʤʦʞʝʪ ʙʳʪʴ ʥʘʡʜʝʥ ʥʘ Web-ʫʟʣʝ 

Internic ʧʦ ʘʜʨʝʩʫ http//ds.internic.net. 

4. ʅʝʣʴʟʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʢʘʯʝʩʪʚʝ IP ʘʜʨʝʩʘ ʯʠʩʣʘ 0 (ʦʢʪʝʪ ʠʟ ʚʩʝʭ 

ʥʫʣʝʡ) ʠ 255 (ʦʢʪʝʪ ʠʟ ʚʩʝʭ ʝʜʠʥʠʮ). ɼʘʣʝʝ ʧʨʠʚʝʜʝʥʳ ʧʨʠʤʝʨʳ ʢʦʥʚʝʨʪʘʮʠʠ 

IP ʘʜʨʝʩʦʚ (ʨʠʩ.7.30 (1-5)). 

1. 

2.  
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3.  

4.  
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5.  

ʈʠʩʫʥʦʢ 7.30 (1-5)-ʇʨʠʤʝʨʳ ʢʦʥʚʝʨʪʘʮʠʠ IP ʘʜʨʝʩʦʚ 

 

ɹʝʩʢʣʘʩʩʦʚʘʷ ʤʦʜʝʣʴ 
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ʅʝʦʙʭʦʜʠʤʦʩʪʴ ʵʬʬʝʢʪʠʚʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʦʩʪʫʧʥʦʛʦ ʘʜʨʝʩʥʦʛʦ 

ʧʨʦʩʪʨʘʥʩʪʚʘ ʩʪʠʤʫʣʠʨʦʚʘʣʘ ʩʦʟʜʘʥʠʝ ʥʦʚʦʡ ʩʭʝʤʳ IP ʘʜʨʝʩʘʮʠʠ CIDR 

(Classless Inter-Domain Routing ï ɹʝʩʢʣʘʩʩʦʚʘʷ ʤʝʞʜʫʜʦʤʝʥʥʘʷ 

ʤʘʨʰʨʫʪʠʟʘʮʠʷ).  

ʇʨʝʜʧʦʣʦʞʠʤ ʚ ʃɺʉ, ʧʦʜʢʣʶʯʝʥʥʦʡ ʢ ʀʥʪʝʨʥʝʪ, ʥʘʭʦʜʠʪʩʷ 2000 

ʢʦʤʧʴʶʪʝʨʦʚ. ɼʣʷ ʧʦʜʢʣʶʯʝʥʠʷ ʘʜʨʝʩʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʚʘʤ ʥʘʜʦ 8 ʘʜʨʝʩʦʚ 

ʢʣʘʩʩʘ ʉ ʠʣʠ ʦʜʠʥ ʢʣʘʩʩʘ ɺ. ʅʦ ɺ ʚʤʝʱʘʝʪ 65534 ʫʟʣʦʚ ï ʵʪʦ ʛʦʨʘʟʜʦ ʙʦʣʴʰʝ, 

ʯʝʤ ʚʘʤ ʥʘʜʦ. ʆʜʥʘʢʦ, ʝʩʣʠ ʠʩʧʦʣʴʟʦʚʘʪʴ 8 ʘʜʨʝʩʦʚ ʢʣʘʩʩʘ ʉ, ʪʦ ʚʦʟʥʠʢʘʝʪ 

ʧʨʦʙʣʝʤʘ ʧʝʨʝʛʨʫʟʢʠ ʪʨʘʬʠʢʘ ʩʣʫʞʝʙʥʦʡ ʠʥʬʦʨʤʘʮʠʝʡ ʧʨʠ ʩʦʝʜʠʥʝʥʠʠ ʵʪʠʭ 

ʩʝʪʝʡ. 

ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʤʳ ʤʦʛʣʠ ʙʳ ʨʘʟʜʝʣʠʪʴ 32 ï ʢʘʢ 21 ʠ 11, ʪ.ʢ. 211=2046 

ʘʜʨʝʩʦʚ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʵʪʦ ʙʫʜʝʪ ʦʜʥʘ ʩʝʪʴ ʩ 21-ʙʠʪʥʳʤ ʘʜʨʝʩʦʤ ʠ ʜʣʷ ʝʝ 

ʦʙʩʣʫʞʠʚʘʥʠʷ ʧʦʪʨʝʙʫʝʪʩʷ ʪʦʣʴʢʦ ʦʜʥʘ ʟʘʧʠʩʴ ʚ ʪʘʙʣʠʮʝ ʤʘʨʰʨʫʪʦʚ. ɼʣʷ 

ʪʦʛʦ ʯʪʦʙʳ ʦʙʣʝʛʯʠʪʴ ʧʨʦʮʝʩʩ ʨʘʟʜʝʣʝʥʠʷ ʘʜʨʝʩʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ, 

ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʤʘʩʢʠ ʧʦʜʩʝʪʠ. 

ʇʦʜʩʝʪʴ ï ʵʪʦ ʩʝʪʴ ʠʣʠ ʠʜʝʥʪʠʬʠʢʘʪʦʨ ʩʝʪʠ, ʩʦʟʜʘʥʥʳʡ ʧʨʠ ʧʦʤʦʱʠ 

ʧʝʨʝʥʦʩʘ ʥʝʩʢʦʣʴʢʠʭ ʙʠʪ ʠʟ ʯʘʩʪʠ IP ʘʜʨʝʩʘ, ʩʦʜʝʨʞʘʱʝʡ ʠʜʝʥʪʠʬʠʢʘʪʦʨ 

ʫʟʣʘ, ʚ ʯʘʩʪʴ, ʩʦʜʝʨʞʘʱʫʶ ʠʜʝʥʪʠʬʠʢʘʪʦʨ ʩʝʪʠ.  

ʄʘʩʢʘ ʧʦʜʩʝʪʠ ï ʵʪʦ 32-ʙʠʪʥʳʡ ʘʜʨʝʩ, ʧʦʟʚʦʣʷʶʱʠʡ ʦʧʨʝʜʝʣʠʪʴ, 

ʩʢʦʣʴʢʦ ʙʠʪ ʚ ʘʜʨʝʩʘʭ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʠʜʝʥʪʠʬʠʢʘʪʦʨʘ ʩʝʪʠ. 

ʉʝʪʝʚʘʷ ʤʘʩʢʘ ʢʦʥʩʪʨʫʠʨʫʝʪʩʷ ʧʦ ʩʣʝʜʫʶʱʝʤʫ ʧʨʘʚʠʣʫ: 

1) ʥʘ ʧʦʟʠʮʠʠ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʥʦʤʝʨʫ ʩʝʪʠ, ʙʠʪʳ ʫʩʪʘʥʦʚʣʝʥʳ (1). 

2) ʥʘ ʧʦʟʠʮʠʠ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʥʦʤʝʨʫ ʫʟʣʘ, ʙʠʪʳ ʩʙʨʦʰʝʥʳ (0). 

ɼʣʷ ʫʜʦʙʩʪʚʘ ʟʘʧʠʩʠ IP ʘʜʨʝʩʘ ʚ ʤʦʜʝʣʠ CIDR ʧʨʝʜʩʪʘʚʣʷʶʪ ʚ ʚʠʜʝ: 

a.b.c.d./n, ʛʜʝ a.b.c.d - IP ʘʜʨʝʩ; n - ʢʦʣʠʯʝʩʪʚʦ ʙʠʪʦʚ ʚ ʩʝʪʝʚʦʡ ʯʘʩʪʠ. 

ʅʘʧʨʠʤʝʨ. ɼʘʥ IP ʘʜʨʝʩ 137.158.128.0/17, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʚ ʤʘʩʢʝ ʧʦʜʩʝʪʠ 17 

ʝʜʠʥʠʮ (ʠʜʝʥʪʠʬʠʢʘʪʦʨ ʩʝʪʠ) ʠ 15 ʥʫʣʝʡ (ʠʜʝʥʪʠʬʠʢʘʪʦʨ ʫʟʣʘ) ʠ ʦʥʘ ʨʘʚʥʘ 

255.255.128.0. 

ɽʩʣʠ ʠʟʚʝʩʪʝʥ IP ʘʜʨʝʩ, ʪʦ ʢʘʢ ʥʘʡʪʠ ʥʦʤʝʨ ʫʟʣʘ ʚ ʧʦʜʩʝʪʠ? ʇʫʩʪʴ ʜʘʥ IP 

ʘʜʨʝʩ 205.37.193.134 ʢʣʘʩʩʘ ʉ ï ʥʦʤʝʨ ʫʟʣʘ 134. ʊʝʧʝʨʴ ʨʘʟʜʝʣʠʤ ʩʝʪʴ ʥʘ 

ʧʦʜʩʝʪʠ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ 205.37.193.134/26. ʂʘʢʦʡ ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʘʜʨʝʩ 

ʫʟʣʘ?  

 

ʊʘʙʣʠʮʘ 7.5- IP ʘʜʨʝʩ, ʠʜʝʥʪʠʬʠʢʘʪʦʨ ʩʝʪʠ, ʠʜʝʥʪʠʬʠʢʘʪʦʨ ʫʟʣʘ 

 IP ʘʜʨʝʩ ʀʜʝʥʪʠʬʠʢʘʪʦʨ ʩʝʪʠ 
ʀʜʝʥʪʠʬʠʢʘʪʦʨ 

ʫʟʣʘ 

IP ʘʜʨʝʩ 

ʠʩʭʦʜʥʦʛʦ 

ʫʟʣʘ 

205.37.193.13

4 

11001101.00100101.1100

0111. 
10000110 

ʄʘʩʢʘ 

ʧʦʜʩʝʪʠ 

255.255.255.1

92 

11111111.11111111.1111

1111.11 
000000 

ʈʝʟʫʣʴʪʘʪ 

ʦʧʝʨʘʮʠʠ 

205.37.193.12

8 

11001101.00100101.1100

0111.10 
000110 
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ʣʦʛʠʯʝʩʢʦʛʦ 

çʀè 

 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʤʳ ʠʤʝʝʤ IP ʘʜʨʝʩ ʧʦʜʩʝʪʠ, ʨʘʚʥʳʡ 205.37.193.128., ʘ ʥʦʤʝʨ 

ʫʟʣʘ ʚ ʵʪʦʡ ʧʦʜʩʝʪʠ ʨʘʚʝʥ 6. 

ʄʘʩʢʠ ʧʦ ʫʤʦʣʯʘʥʠʶ ʜʣʷ:  

-  ʢʣʘʩʩʘ ɸ 255.0.0.0;  

-  ʢʣʘʩʩʘ ɺ 255.255.0.0; 

-  ʢʣʘʩʩʘ ʉ 255.255.255.0. 

 

ʋʧʨʘʞʥʝʥʠʝ 1. ʇʦʢʘʞʠʪʝ, ʯʪʦ IP ʘʜʨʝʩ 132.90.132.5 ʩ ʤʘʩʢʦʡ 255.255.240.0 

ʦʧʨʝʜʝʣʷʝʪ ʫʟʝʣ ʩ ʥʦʤʝʨʦʤ 4.5 ʚ ʩʝʪʠ 132.90.128.0/20. 

ʇʨʠʤʝʨ ʘʜʨʝʩʘʮʠʠ ʧʦʜʩʝʪʝʡ. 

ʇʫʩʪʴ NIC ʚʳʜʝʣʠʣ ʚʘʤ IP ʘʜʨʝʩ 192.168.24.0. ʋ ʚʘʩ ʠʤʝʝʪʩʷ ʪʨʠ ʩʝʪʠ. 

ʂʘʢʫʶ ʩʣʝʜʫʝʪ ʧʨʠʤʝʥʠʪʴ ʤʘʩʢʫ, ʯʪʦʙʳ ʨʘʟʜʝʣʠʪʴ ʠʭ ʥʘ ʧʦʜʩʝʪʠ? 

ʇʨʝʜʣʘʛʘʝʪʩʷ ʤʘʩʢʘ 255.255.255.224, ʪ.ʢ. ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʚ ʯʘʩʪʠ 

ʠʜʝʥʪʠʬʠʢʘʪʦʨʘ ʩʝʪʠ ʙʫʜʝʪ ʪʨʠ ʝʜʠʥʠʮʳ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʤʦʞʥʦ ʘʜʨʝʩʦʚʘʪʴ 

23-2=6 ʧʦʜʩʝʪʝʡ ʠ 25-2=30 ʫʟʣʦʚ ʧʦʜʩʝʪʝʡ.  

 

 

192.168.24.0. 

 

   

ʧʦʜʩʝʪʠ 

 (.32)          (.64)          (.96)          (.128)          (.160)           (.192) 

        é   é       é   é   é 

      é 

    33é63        65 é 95     97é127    129é159   161é191     193é223     

ʥʦʤʝʨʘ ʫʟʣʦʚ 

 ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʘʟʜʝʣʝʥʠʝ ʥʘ ʧʦʜʩʝʪʠ ʥʫʞʥʦ ʜʣʷ:  

-  ʧʨʝʦʜʦʣʝʥʠʷ ʬʠʟʠʯʝʩʢʠʭ ʦʛʨʘʥʠʯʝʥʠʡ ʥʘ ʤʦʱʥʦʩʪʴ ʩʝʪʠ (ʩʝʪʝʚʳʝ 
ʘʨʭʠʪʝʢʪʫʨʳ ʠʤʝʶʪ ʦʛʨʘʥʠʯʝʥʠʷ ʥʘ ʢʦʣʠʯʝʩʪʚʦ ʫʟʣʦʚ ʚ ʩʝʪʠ); 

-  ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʘʟʣʠʯʥʳʭ ʤʝʪʦʜʦʚ ʜʣʷ ʩʚʷʟʠ ʫʟʣʦʚ (ʩʝʪʠ ʩ ʨʘʟʥʦʡ 
ʘʨʭʠʪʝʢʪʫʨʦʡ ʤʦʞʥʦ ʩʦʝʜʠʥʠʪʴ ʩ ʧʦʤʦʱʴʶ ʤʘʨʰʨʫʪʠʟʘʪʦʨʘ). 

 

ʕʪʘʧʳ ʨʘʟʜʝʣʝʥʠʷ ʩʝʪʠ ʥʘ ʧʦʜʩʝʪʠ: 

1) ʆʧʨʝʜʝʣʠʪʝ ʦʙʱʝʝ ʪʨʝʙʫʝʤʦʝ ʢʦʣʠʯʝʩʪʚʦ ʠʜʝʥʪʠʬʠʢʘʪʦʨʦʚ ʩʝʪʝʡ. ʅʝ 

ʟʘʙʫʜʴʪʝ ʧʦʜʫʤʘʪʴ ʦ ʜʘʣʴʥʝʡʰʝʤ ʨʘʟʚʠʪʠʠ ʩʝʪʠ. 

2)  ʆʧʨʝʜʝʣʠʪʝ ʦʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʠʜʝʥʪʠʬʠʢʘʪʦʨʦʚ ʫʟʣʦʚ, ʢʦʪʦʨʦʝ 

ʜʦʣʞʥʘ ʧʦʜʜʝʨʞʠʚʘʪʴ ʢʘʞʜʘʷ ʧʦʜʩʝʪʴ. ʆʧʷʪʴ ʞʝ, ʥʝ ʟʘʙʫʜʴʪʝ, ʯʪʦ ʚ 

ʜʘʣʴʥʝʡʰʝʤ ʢ ʩʝʪʠ ʤʦʛʫʪ ʦʢʘʟʘʪʴʩʷ ʧʦʜʢʣʶʯʝʥʳ ʥʦʚʳʝ ʫʟʣʳ. 

3) ʆʧʨʝʜʝʣʠʪʝ ʤʘʩʢʫ ʧʦʜʩʝʪʠ, ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʠʪ ʧʦʜʜʝʨʞʠʚʘʪʴ 

ʥʝʦʙʭʦʜʠʤʳʝ ʢʦʣʠʯʝʩʪʚʘ ʠʜʝʥʪʠʬʠʢʘʪʦʨʦʚ ʩʝʪʝʡ ʠ ʫʟʣʦʚ ʚ ʧʦʜʩʝʪʠ. 
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4) ʆʧʨʝʜʝʣʠʪʝ, ʢʘʢʠʝ ʠʜʝʥʪʠʬʠʢʘʪʦʨʳ ʩʝʪʝʡ ʙʫʜʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ. 

5) ʅʘʟʥʘʯʴʪʝ ʠʜʝʥʪʠʬʠʢʘʪʦʨʳ ʫʟʣʘʤ ʚ ʧʦʜʩʝʪʷʭ. 

 

 ʋʧʨʘʞʥʝʥʠʝ 2. ʋʟʝʣ ɼ ʠʤʝʝʪ IP ʘʜʨʝʩ 202.12.74.37 ʠ ʤʘʩʢʫ ʧʦʜʩʝʪʠ 

255.255.255.224. ʋʟʝʣ ɼ ʜʦʣʞʝʥ ʧʝʨʝʜʘʪʴ ʠʥʬʦʨʤʘʮʠʶ ʫʟʣʫ ɾ, ʢʦʪʦʨʳʡ 

ʠʤʝʝʪ IP ʘʜʨʝʩ 202.121.74.66. ʠ ʤʘʩʢʫ 255.255.255.224. ʆʧʨʝʜʝʣʠʪʝ, ʥʘʭʦʜʷʪʩʷ 

ʣʠ ʫʟʣʳ ɼ ʠ ɾ ʚ ʦʜʥʦʡ ʧʦʜʩʝʪʠ ʠ ʢʘʢ ʧʝʨʝʜʘʝʪʩʷ ʠʥʬʦʨʤʘʮʠʷ. 

 ʋʧʨʘʞʥʝʥʠʝ 3. ɺʳ ʨʘʙʦʪʘʝʪʝ ʚ ʢʦʤʧʘʥʠʠ, ʢʦʪʦʨʘʷ ʧʦʣʫʯʠʣʘ IP ʘʜʨʝʩ 

ʢʣʘʩʩʘ ɺ 128.131.0.0. ʅʘ ʪʝʢʫʱʠʡ ʤʦʤʝʥʪ ʠʤʝʝʪʩʷ 45 ʦʪʜʝʣʴʥʳʭ ʩʝʛʤʝʥʪʦʚ 

ʩʝʪʝʡ. ʇʣʘʥʠʨʫʝʪʩʷ ʚʚʝʩʪʠ ʝʱʝ 50 ʧʦʜʩʝʪʝʡ. ʂʘʢʫʶ ʤʘʩʢʫ ʥʫʞʥʦ 

ʠʩʧʦʣʴʟʦʚʘʪʴ, ʯʪʦʙʳ ʧʦʜʜʝʨʞʠʚʘʪʴ ʤʘʢʩʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʫʟʣʦʚ?  

 ʋʧʨʘʞʥʝʥʠʝ 4. ʂʦʤʧʘʥʠʷ ʩʦʩʪʦʠʪ ʠʟ 9 ʧʦʜʨʘʟʜʝʣʝʥʠʡ ʠ ʧʦʣʫʯʠʣʘ IP 

ʘʜʨʝʩ  130.121.0.0. ʊʨʝʙʫʝʪʩʷ ʧʦʜʜʝʨʞʢʘ 3000 ʫʟʣʦʚ ʚ ʧʦʜʨʘʟʜʝʣʝʥʠʠ. ʂʘʢʫʶ 

ʤʘʩʢʫ ʥʫʞʥʦ ʚʳʙʨʘʪʴ? 

 

IP ʤʘʨʰʨʫʪʠʟʘʮʠʷ 

ʄʘʨʰʨʫʪʠʟʘʮʠʷ ï ʵʪʦ ʧʨʦʮʝʩʩ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʫʟʣʫ ʘʜʨʝʩʘʪʘ ʠʣʠ 

ʧʨʦʤʝʞʫʪʦʯʥʦʤʫ ʤʘʨʰʨʫʪʠʟʘʪʦʨʫ. 

ʄʘʨʰʨʫʪʠʟʘʮʠʷ ʦʩʥʦʚʘʥʘ ʥʘ ʪʘʙʣʠʮʘʭ, ʤʘʨʰʨʫʪ ï ʵʪʦ ʧʨʦʩʪʦ ʙʘʟʘ 

ʜʘʥʥʳʭ, ʚ ʢʦʪʦʨʦʡ ʭʨʘʥʷʪʩʷ ʩʦʦʪʚʝʪʩʪʚʠʷ ʤʝʞʜʫ IP ʘʜʨʝʩʘʤʠ ʩʝʛʤʝʥʪʦʚ ʠ IP 

ʘʜʨʝʩʘʤʠ ʠʥʪʝʨʬʝʡʩʦʚ ʤʘʨʰʨʫʪʠʟʘʪʦʨʘ. ʂʦʛʜʘ ʩ ʢʘʢʦʛʦ-ʣʠʙʦ ʫʟʣʘ ʧʨʠʭʦʜʷʪ 

ʜʘʥʥʳʝ, ʤʘʨʰʨʫʪʠʟʘʪʦʨ ʧʨʦʚʝʨʷʝʪ ʪʘʙʣʠʮʫ ʤʘʨʰʨʫʪʦʚ. ɽʩʣʠ ʜʘʥʥʳʡ ʫʟʝʣ-

ʘʜʨʝʩʘʪ (ʠʣʠ ʝʛʦ ʩʝʪʝʚʦʡ ʩʝʛʤʝʥʪ) ʥʝ ʫʢʘʟʘʥ ʚ ʪʘʙʣʠʮʝ, ʪʦ ʜʘʥʥʳʝ 

ʦʪʧʨʘʚʣʷʶʪʩʷ ʥʘ ʰʣʶʟ ʧʦ ʫʤʦʣʯʘʥʠʶ. ɽʩʣʠ ʫʟʝʣ-ʘʜʨʝʩʘʪ ʥʘʡʜʝʥ, ʜʘʥʥʳʝ 

ʦʪʧʨʘʚʣʷʶʪʩʷ ʘʜʨʝʩʘʪʫ. ɽʩʣʠ ʫʟʝʣ-ʘʜʨʝʩʘʪ ʥʝ ʥʘʡʜʝʥ, ʪʦ ʥʘ ʫʟʝʣ-ʦʪʧʨʘʚʠʪʝʣʴ 

ʧʦʩʳʣʘʝʪʩʷ ʩʦʦʙʱʝʥʠʝ ʦʙ ʦʰʠʙʢʝ.  

ʇʨʠʤʝʨ ʧʨʦʮʝʩʩʘ ʤʘʨʰʨʫʪʠʟʘʮʠʠ ʥʘ ʨʠʩʫʥʢʝ 7.31. ʉʫʱʝʩʪʚʫʝʪ ʜʚʘ ʪʠʧʘ 

ʪʘʙʣʠʮ ʤʘʨʰʨʫʪʠʟʘʮʠʠ: ʩʪʘʪʠʯʝʩʢʠʝ ʠ ʜʠʥʘʤʠʯʝʩʢʠʝ. ʉʠʩʪʝʤʥʳʝ 

ʘʜʤʠʥʠʩʪʨʘʪʦʨʳ ʜʦʣʞʥʳ ʩʦʟʜʘʚʘʪʴ ʠ ʦʙʥʦʚʣʷʪʴ ʩʪʘʪʠʯʝʩʢʠʝ ʪʘʙʣʠʮʳ 

ʤʘʨʰʨʫʪʠʟʘʮʠʠ ʚʨʫʯʥʫʶ, ʧʦʩʢʦʣʴʢʫ ʪʘʙʣʠʮʳ ʥʝ ʤʦʛʫʪ ʠʟʤʝʥʠʪʴʩʷ ʙʝʟ 

ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʚʤʝʰʘʪʝʣʴʩʪʚʘ. ɼʠʥʘʤʠʯʝʩʢʠʝ ʪʘʙʣʠʮʳ ʤʘʨʰʨʫʪʠʟʘʮʠʠ 

ʩʦʟʜʘʶʪʩʷ ʠ ʧʦʜʜʝʨʞʠʚʘʶʪʩʷ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʧʨʠ ʧʦʤʦʱʠ ʧʨʦʪʦʢʦʣʘ 

ʤʘʨʰʨʫʪʠʟʘʮʠʠ.  

ʄʘʨʰʨʫʪʠʟʘʪʦʨ

172.16.10.1             172.16.20.1

MAC 2                      MAC 3

ʂʦʤʧʴʶʪʝʨ 2

172.16.20.2

MAC 4

ʂʦʤʧʴʶʪʝʨ 1

172.16.10.2

MAC 1

 
 

ʈʠʩʫʥʦʢ 7.31 - ʇʨʦʩʪʝʡʰʘʷ ʤʘʨʰʨʫʪʠʟʘʮʠʷ. 

 

ʉʪʘʪʠʯʝʩʢʘʷ ʤʘʨʰʨʫʪʠʟʘʮʠʷ 
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ʉʪʘʪʠʯʝʩʢʘʷ ʤʘʨʰʨʫʪʠʟʘʮʠʷ ï ʚʩʪʨʦʝʥʥʘʷ ʬʫʥʢʮʠʷ IP, ʢʦʪʦʨʘʷ ʥʝ 

ʪʨʝʙʫʝʪ ʢʘʢʠʭ-ʣʠʙʦ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʩʣʫʞʙ ʜʣʷ ʨʘʙʦʪʳ. ʉʪʘʪʠʯʝʩʢʘʷ ʪʘʙʣʠʮʘ 

ʤʘʨʰʨʫʪʠʟʘʮʠʠ ʜʦʣʞʥʘ ʩʦʟʜʘʚʘʪʴʩʷ ʠ ʧʦʜʜʝʨʞʠʚʘʪʴʩʷ ʥʘ ʢʘʞʜʦʤ 

ʤʘʨʰʨʫʪʠʟʘʪʦʨʝ ʚʨʫʯʥʫʶ. ʉʪʘʪʠʯʝʩʢʘʷ ʪʘʙʣʠʮʘ ʤʘʨʰʨʫʪʠʟʘʮʠʠ ʦʧʨʝʜʝʣʷʝʪ 

ʩʚʷʟʠ ʤʝʞʜʫ ʩʝʪʷʤʠ ʠ ʠʥʪʝʨʬʝʡʩʘʤʠ ʰʣʶʟʘ ʠʣʠ ʤʘʨʰʨʫʪʠʟʘʪʦʨʘ ʜʣʷ ʜʦʩʪʫʧʘ 

ʢ ʥʠʤ. ʉʪʘʪʠʯʝʩʢʘʷ ʪʘʙʣʠʮʘ ʤʘʨʰʨʫʪʠʟʘʮʠʠ ʩʦʩʪʦʠʪ ʠʟ ʩʣʝʜʫʶʱʠʭ ʩʪʦʣʙʮʦʚ: 

-  ɸʜʨʝʩ ʩʝʪʠ. ɸʜʨʝʩ ʢʘʞʜʦʡ ʠʟʚʝʩʪʥʦʡ ʩʝʪʠ, ʚʢʣʶʯʘʷ ʣʦʢʘʣʴʥʳʡ ʘʜʨʝʩ 
(0.0.0.0) ʠ ʰʠʨʦʢʦʚʝʱʘʪʝʣʴʥʳʡ ʘʜʨʝʩ (255.255.255.255). 

-  ʄʘʩʢʘ ʩʝʪʠ. ʄʘʩʢʘ ʧʦʜʩʝʪʠ, ʠʩʧʦʣʴʟʫʝʤʘʷ ʜʣʷ ʢʘʞʜʦʡ ʠʟ ʩʝʪʝʡ. 

-  ɸʜʨʝʩ ʰʣʶʟʘ. IP ïʘʜʨʝʩ ʚʭʦʜʥʦʡ ʪʦʯʢʠ (ʠʥʪʝʨʬʝʡʩʘ ʤʘʨʰʨʫʪʠʟʘʪʦʨʘ) 

ʜʣʷ ʢʘʞʜʦʡ ʩʝʪʠ. 

-  ʀʥʪʝʨʬʝʡʩ. IP, ʥʘʟʥʘʯʝʥʥʳʡ ʩʝʪʝʚʦʤʫ ʠʥʪʝʨʬʝʡʩʫ. 

-  ʄʝʪʨʠʢʘ. ʏʠʩʣʦ ʨʝʪʨʘʥʩʣʷʮʠʡ (çʭʦʧʦʚè) ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʩʝʪʠ.  

ɺ ʪʘʙʣʠʮʝ 7.6 ʧʨʠʚʝʜʝʥ ʧʨʠʤʝʨ ʪʘʙʣʠʮʳ ʤʘʨʰʨʫʪʠʟʘʮʠʠ. 

 

ʊʘʙʣʠʮʘ 7.6 - ʊʘʙʣʠʮʘ ʤʘʨʰʨʫʪʠʟʘʮʠʠ 

ʉʝʪʴ ʄʘʩʢʘ ʄʝʪʨʠʢ

ʘ 

ʀʥʪʝʨʬʝʡ

ʩ 

ʐʣʶʟ 

0.0.0.0 0.0.0.0 1 10.57.11.1

69 

10.57.8.2 

127.0.0.0 255.0.0.0 1 127.0.0.1 127.0.0.1 

10.57.8.0 255.255.248.0 1 10.57.11.1

69 

10.57.11.1

69 

10.57.11.1

69 

255.255.255.2

55 

1 127.0.0.1 127.0.0.1 

10.57.255.

255 

255.255.255.2

55 

1 10.57.11.1

69 

10.57.11.1

69 

224.0.0.0 224.0.0.0 1 10.57.11.1

69 

10.57.11.1

69 

 

ʉʪʘʪʠʯʝʩʢʠʡ ʤʘʨʰʨʫʪʠʟʘʪʦʨ ʤʦʞʝʪ ʚʟʘʠʤʦʜʝʡʩʪʚʦʚʘʪʴ ʪʦʣʴʢʦ ʩ ʪʝʤʠ 

ʩʝʪʷʤʠ, ʢʦʪʦʨʳʝ ʙʳʣʠ ʚʥʝʩʝʥʳ ʚ ʪʘʙʣʠʮʫ ʤʘʨʰʨʫʪʠʟʘʮʠʠ. 

ʂʦʤʘʥʜʘ route ʷʚʣʷʝʪʩʷ ʫʪʠʣʠʪʦʡ ʊʉʈ/IP, ʢʦʪʦʨʘʷ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ 

ʩʦʟʜʘʥʠʷ ʠʣʠ ʤʦʜʠʬʠʢʘʮʠʠ ʩʪʘʪʠʯʝʩʢʠʭ ʪʘʙʣʠʮ ʤʘʨʰʨʫʪʠʟʘʮʠʠ. ʕʪʘ ʢʦʤʘʥʜʘ 

ʠʤʝʝʪ ʩʣʝʜʫʶʱʠʡ ʩʠʥʪʘʢʩʠʩ: 

Route [-f] [-p] [ʢʦʤʘʥʜʘ [ʘʜʨʝʩʘʪ] [ʤʘʩʢʘ] [ʰʣʶʟ] [ʤʝʪʨʠʢʘ]] 

ʇʘʨʘʤʝʪʨʳ ʠʤʝʶʪ ʩʣʝʜʫʶʱʠʡ ʩʤʳʩʣ: 

-  -f ï ʫʜʘʣʝʥʠʝ ʚʩʝʭ ʟʘʧʠʩʝʡ ʜʣʷ ʰʣʶʟʦʚ. ɽʩʣʠ ʵʪʦʪ ʧʘʨʘʤʝʪʨ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʜʨʫʛʠʤʠ, ʪʦ ʩʥʘʯʘʣʘ ʧʨʦʠʟʚʦʜʠʪʩʷ 

ʫʜʘʣʝʥʠʝ ʟʘʧʠʩʝʡ ʜʣʷ ʰʣʶʟʦʚ; 

-  -p ï ʜʦʙʘʚʠʪʴ (ʧʨʠ ʧʦʤʦʱʠ ʢʦʤʘʥʜʳ add) ʧʦʩʪʦʷʥʥʳʝ ʟʘʧʠʩʠ. ʇʦ 

ʫʤʦʣʯʘʥʠʶ ʜʦʙʘʚʣʷʝʤʳʝ ʟʘʧʠʩʠ ʥʝ ʩʦʭʨʘʥʷʶʪʩʷ ʧʨʠ ʧʝʨʝʟʘʧʫʩʢʝ 



266 

 

ʩʠʩʪʝʤʳ. ɺʩʝ ʧʦʩʪʦʷʥʥʳʝ ʧʫʪʠ ʤʦʛʫʪ ʙʳʪʴ ʚʳʚʝʜʝʥʳ ʥʘ ʵʢʨʘʥ ʧʨʠ 

ʧʦʤʦʱʠ ʢʦʤʘʥʜʳ print. 

-  ʢʦʤʘʥʜʘ ï ʤʦʞʝʪ ʙʳʪʴ ʫʢʘʟʘʥʘ ʦʜʥʘ ʠʟ ʯʝʪʳʨʝʭ ʢʦʤʘʥʜ: print (ʚʳʚʝʩʪʠ 

ʩʧʠʩʦʢ ʧʫʪʝʡ), add (ʜʦʙʘʚʠʪʴ ʧʫʪʴ), delete (ʫʜʘʣʠʪʴ ʧʫʪʴ), change 

(ʠʟʤʝʥʠʪʴ ʩʫʱʝʩʪʚʫʶʱʠʡ ʧʫʪʴ); 

-  ʘʜʨʝʩʘʪ ï ʦʧʨʝʜʝʣʷʝʪ ʢʦʤʧʴʶʪʝʨ, ʢʦʪʦʨʦʤʫ ʥʫʞʥʦ ʧʦʩʣʘʪʴ ʫʢʘʟʘʥʥʫʶ 

ʢʦʤʘʥʜʫ; 

-  ʤʘʩʢʘ ï ʦʧʨʝʜʝʣʷʝʪ ʤʘʩʢʫ ʧʦʜʩʝʪʠ ʜʣʷ ʫʢʘʟʘʥʥʦʛʦ ʧʫʪʠ. ʇʦ 

ʫʤʦʣʯʘʥʠʶ ʠʩʧʦʣʴʟʫʝʪʩʷ 255.255.255.255; 

-  ʰʣʶʟ ï ʰʣʁ ʟ ʜʣʷ ʫʢʘʟʘʥʥʦʛʦ ʧʫʪʠ; 

-  ʤʝʪʨʠʢʘ ï ʫʩʪʘʥʦʚʢʘ ʧʦʣʷ ʤʝʪʨʠʢʠ ʚ ʪʘʙʣʠʮʝ ʤʘʨʰʨʫʪʠʟʘʮʠʠ ʚ 

ʫʢʘʟʘʥʥʦʝ ʟʥʘʯʝʥʠʝ. ʄʦʞʝʪ ʙʳʪʴ ʟʘʜʘʥʦ ʣʶʙʦʝ ʟʥʘʯʝʥʠʝ ʦʪ 1 ʜʦ 9999. 

ʂʦʤʘʥʜʘ tracert  ï ʵʪʦ ʫʪʠʣʠʪʘ ʊʉʈ/IP, ʠʩʧʦʣʴʟʫʝʤʘʷ ʠʟ ʢʦʤʘʥʜʥʦʡ 

ʩʪʨʦʢʠ ʠ ʧʨʝʜʥʘʟʥʘʯʝʥʥʘʷ ʜʣʷ ʧʨʦʚʝʨʢʠ ʤʘʨʰʨʫʪʠʟʘʮʠʠ ʠ ʠʟʤʝʨʝʥʠʷ 

ʚʨʝʤʝʥʠ ʧʨʦʭʦʞʜʝʥʠʷ ʧʘʢʝʪʦʚ. ʕʪʘ ʢʦʤʘʥʜʘ ʠʤʝʝʪ ʩʣʝʜʫʶʱʠʡ ʩʠʥʪʘʢʩʠʩ:  

tracert [-d] [-h ʢʦʣʠʯʝʩʪʚʦ_ʨʝʪʨʘʥʩʣʷʮʠʡ][-j ʩʧʠʩʦʢ_ʩʠʩʪʝʤ][-w ʪʘʡʤ-ʘʫʪ] 

ʠʤʷ_ʩʠʩʪʝʤʳ 

ʇʘʨʘʤʝʪʨʳ ʠʤʝʶʪ ʩʣʝʜʫʶʱʠʡ ʩʤʳʩʣ: 

-  -d ï ʥʝ ʧʝʨʝʚʦʜʠʪʴ IP-ʘʜʨʝʩʘ ʚ ʠʤʝʥʘ ʩʠʩʪʝʤʳ; 

-  ïh ï ʢʦʣʠʯʝʩʪʚʦ_ʨʝʪʨʘʥʩʣʷʮʠʡ ï ʤʘʢʩʠʤʘʣʴʥʦ ʜʦʧʫʩʪʠʤʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʨʝʪʨʘʥʩʣʷʮʠʡ (çʭʦʧʦʚè) ʧʨʠ ʧʦʠʩʢʝ ʩʠʩʪʝʤʳ; 

-  ïj ï ʩʧʠʩʦʢ_ʩʠʩʪʝʤ ï ʩʚʦʙʦʜʥʳʡ ʚʳʙʦʨ ʧʫʪʠ ʩʨʝʜʠ ʩʠʩʪʝʤ ʚ ʫʢʘʟʘʥʥʦʤ 

ʩʧʠʩʢʝ; 

-  -w - ʪʘʡʤ_ʘʫʪ ï ʦʞʠʜʘʪʴ ʢʘʞʜʳʡ ʦʪʚʝʪ ʫʢʘʟʘʥʥʦʝ ʯʠʩʣʦ ʤʠʣʣʠʩʝʢʫʥʜ; 

-  ʠʤʷ_ʩʠʩʪʝʤʳ ï ʠʤʷ ʩʠʩʪʝʤʳ, ʧʦʠʩʢ ʧʫʪʠ ʢ ʢʦʪʦʨʦʡ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ. 

-  Tracert ï ʦʪʣʠʯʥʘʷ ʫʪʠʣʠʪʘ ʜʣʷ ʧʨʦʚʝʨʢʠ ʧʫʪʠ. ʊʘʢʞʝ ʤʦʞʥʦ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʝʝ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʩʢʦʨʦʩʪʠ ʜʝʡʩʪʚʠʷ ʧʫʪʝʡ. 

 

ɼʠʥʘʤʠʯʝʩʢʘʷ ʤʘʨʰʨʫʪʠʟʘʮʠʷ 

ɺ ʙʦʣʴʰʠʭ ʩʝʪʷʭ ʩʦ ʩʣʦʞʥʦʡ ʘʨʭʠʪʝʢʪʫʨʦʡ ʦʧʪʠʤʘʣʴʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʜʠʥʘʤʠʯʝʩʢʫʶ ʤʘʨʰʨʫʪʠʟʘʮʠʶ, ʪʘʢ ʢʘʢ ʙʣʘʛʦʜʘʨʷ ʝʡ ʤʦʞʥʦ ʠʟʙʝʞʘʪʴ 

ʫʪʦʤʠʪʝʣʴʥʦʡ ʨʫʯʥʦʡ ʥʘʩʪʨʦʡʢʠ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʪʘʙʣʠʮ 

ʤʘʨʰʨʫʪʠʟʘʮʠʠ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʥʘʛʨʫʟʢʘ ʧʦ ʫʧʨʘʚʣʝʥʠʶ ʩʝʪʴʶ ʥʘ 

ʘʜʤʠʥʠʩʪʨʘʪʦʨʘ ʙʫʜʝʪ ʤʠʥʠʤʘʣʴʥʦʡ, ʧʦʪʦʤʫ ʯʪʦ ʧʨʠʜʝʪʩʷ ʫʢʘʟʳʚʘʪʴ ʪʦʣʴʢʦ 

ʘʜʨʝʩ ʰʣʶʟʘ ʧʦ ʫʤʦʣʯʘʥʠʶ ʜʣʷ ʢʘʞʜʦʛʦ ʤʘʨʰʨʫʪʠʟʘʪʦʨʘ, ʘ ʚʩʝ ʦʩʪʘʣʴʥʳʝ 

ʥʘʩʪʨʦʡʢʠ ʠ ʩʘʤʦ ʩʦʟʜʘʥʠʝ ʪʘʙʣʠʮʳ ʤʘʨʰʨʫʪʠʟʘʮʠʠ ʙʫʜʝʪ ʧʨʦʚʦʜʠʪʴʩʷ 

ʘʚʪʦʤʘʪʠʯʝʩʢʠ. 

 

ʂʦʥʪʨʦʣʴʥʳʝ ʚʦʧʨʦʩʳ 

1. ʏʪʦ ʪʘʢʦʝ ʢʦʤʧʴʶʪʝʨʥʳʝ ʩʝʪʠ, ʢʘʢʦʚ ʠʭ ʩʦʩʪʘʚ ʠ ʥʘʟʥʘʯʝʥʠʝ? 

2. ɺ ʯʝʤ ʟʘʢʣʶʯʘʶʪʩʷ ʧʨʝʠʤʫʱʝʩʪʚʘ ʦʙʲʝʜʠʥʝʥʠʷ ʢʦʤʧʴʶʪʝʨʦʚ ʚ 

ʚʳʯʠʩʣʠʪʝʣʴʥʳʝ ʩʝʪʠ? 
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3. ʂʘʢ ʚʳ ʧʦʥʠʤʘʝʪʝ ʧʨʠʥʮʠʧ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʢʦʤʧʴʶʪʝʨʦʚ ʚ ʩʝʪʠ 

çʢʣʠʝʥʪ-ʩʝʨʚʝʨè? ʂʘʢʦʚʳ ʦʪʣʠʯʠʷ ʢʦʤʧʴʶʪʝʨʦʚ-ʩʝʨʚʝʨʦʚ ʠ 

ʢʦʤʧʴʶʪʝʨʦʚ-ʢʣʠʝʥʪʦʚ? 

4. ʂʘʢʠʝ ʚʳ ʟʥʘʝʪʝ ʚʠʜʳ ʩʝʪʝʡ ʠ ʩʧʦʩʦʙʳ ʧʝʨʝʜʘʯʠ ʠʥʬʦʨʤʘʮʠʠ ʚ ʥʠʭ? 

5. ʂʘʢʦʚʦ ʥʘʟʥʘʯʝʥʠʝ ʨʘʟʣʠʯʥʳʭ ʫʨʦʚʥʝʡ ʤʦʜʝʣʠ ʩʝʪʝʚʦʛʦ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ? 

6. ɿʘʯʝʤ ʧʨʠ ʧʝʨʝʜʘʯʝ ʬʘʡʣʦʚ ʧʦ ʩʝʪʠ ʥʫʞʥʳ ʧʨʦʪʦʢʦʣʳ? 

7. ʏʪʦ ʪʘʢʦʝ ʪʦʧʦʣʦʛʠʷ ʢʦʤʧʴʶʪʝʨʥʦʡ ʩʝʪʠ? ʏʝʤ ʦʪʣʠʯʘʶʪʩʷ ʪʦʧʦʣʦʛʠʠ 
ʪʠʧʘ çʟʚʝʟʜʘè, çʢʦʣʴʮʦè ʠ çʰʠʥʘè? 

2. ʏʪʦ ʪʘʢʦʝ Fast Ethernet? 

3. ʂʘʢʦʚʳ ʦʪʣʠʯʠʷ ʨʘʟʣʠʯʥʳʭ ʩʨʝʜ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ: ʚʠʪʘʷ ʧʘʨʘ, 

ʢʦʘʢʩʠʘʣʴʥʳʡ ʢʘʙʝʣʴ, ʦʧʪʠʯʝʩʢʠʡ ʢʘʙʝʣʴ? 

4. ɺ ʯʝʤ ʟʘʢʣʶʯʘʶʪʩʷ ʦʩʦʙʝʥʥʦʩʪʠ ʙʝʩʧʨʦʚʦʜʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʧʝʨʝʜʘʯʠ 
ʜʘʥʥʳʭ ʚ ʢʦʤʧʴʶʪʝʨʥʳʭ ʩʝʪʷʭ? 

5. ʂʘʢʦʚʦ ʥʘʟʥʘʯʝʥʠʝ ʩʝʪʝʚʳʭ ʢʘʨʪ? ɿʘʯʝʤ ʥʫʞʥʳ ʧʦʚʪʦʨʠʪʝʣʠ ʧʨʠ 

ʧʝʨʝʜʘʯʝ ʜʘʥʥʳʭ? 

6. ʂʘʢʦʚʦ ʥʘʟʥʘʯʝʥʠʝ ʢʦʥʮʝʥʪʨʘʪʦʨʦʚ ʠ ʢʦʤʤʫʪʘʪʦʨʦʚ? ɺ ʯʝʤ ʠʭ ʨʘʟʣʠʯʠʝ? 

7. ʂʘʢʦʚʦ ʥʘʟʥʘʯʝʥʠʝ ʩʝʪʝʚʦʡ ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ? 

8. ʏʝʤ ʨʘʟʣʠʯʘʶʪʩʷ ʦʩʥʦʚʥʳʝ ʧʦʜʭʦʜʳ ʢ ʦʨʛʘʥʠʟʘʮʠʠ ʫʧʨʘʚʣʝʥʠʷ 

ʨʝʩʫʨʩʘʤʠ ʩʝʪʠ: ʪʘʙʣʠʮʳ ʦʙʲʝʢʪʦʚ, ʜʦʤʝʥʳ ʠ ʩʣʫʞʙʘ DNS? 

9. ɿʘʯʝʤ ʠʩʧʦʣʴʟʫʝʪʩʷ IP-ʘʜʨʝʩ ʢʦʤʧʴʶʪʝʨʘ? 

10. ʂʘʢʠʝ ʢʣʘʩʩʳ ʘʜʨʝʩʦʚ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʧʨʦʪʦʢʦʣʝ ʊʉʈ|1ʈ? 

11. ʂʘʢʦʚʦ ʥʘʟʥʘʯʝʥʠʝ ʤʘʩʢʠ ʧʦʜʩʝʪʠ? 

12. ɺ ʩʝʪʷʭ ʢʘʢʠʭ ʢʣʘʩʩʦʚ IP-ʘʜʨʝʩʦʚ ʙʦʣʝʝ 1000 ʫʟʣʦʚ? ɺ ʩʝʪʷʭ ʢʘʢʠʭ 

ʢʣʘʩʩʦʚ IP-ʘʜʨʝʩʦʚ ʪʦʣʴʢʦ 254 ʫʟʣʘ? 

 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 

1. ʂʫʨʦʫʟ ɼʞʝʡʤʩ, ʈʦʩʩ ʂʠʪ. ʂʦʤʧʴʶʪʝʨʥʳʝ ʩʝʪʠ. ʅʠʩʭʦʜʷʱʠʡ ʧʦʜʭʦʜ. 
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6. ɺʠʩʥʘʜʫʣ ɹ. ɼ., ʃʫʧʠʥ ʉ. ɸ., ʉʠʜʦʨʦʚ ʉ. ɺ., ʏʫʤʘʯʝʥʢʦ ʇ. ʖ. - ʆʩʥʦʚʳ 

ʢʦʤʧʴʶʪʝʨʥʳʭ ʩʝʪʝʡ.2007. 

7. ʆʣʠʬʝʨ ɺ.ɻ., ʆʣʠʬʝʨ ʅ.ɸ. - ʂʦʤʧʴʶʪʝʨʥʳʝ ʩʝʪʠ. ʇʨʠʥʮʠʧʳ, 

ʪʝʭʥʦʣʦʛʠʠ, ʧʨʦʪʦʢʦʣʳ.2010. 
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ʢʦʤʧʴʶʪʝʨʥʳʭ ʩʠʩʪʝʤʘʭ ʠ ʩʝʪʷʭ.2001. 
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ɻʃɸɺɸ 8. ʂʀɹɽʈɹɽɿʆʇɸʉʅʆʉʊʔ 

ɺʳʩʦʢʠʝ ʪʝʤʧʳ ʨʘʟʚʠʪʠʷ ʚ ʂʘʟʘʭʩʪʘʥʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-

ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʘʢʪʫʘʣʠʟʠʨʫʶʪ ʚʦʧʨʦʩʳ ʟʘʱʠʪʳ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ, ʧʦʩʢʦʣʴʢʫ ʝʝ ʧʦʚʨʝʞʜʝʥʠʝ ʠʣʠ 

ʨʘʟʨʫʰʝʥʠʝ ʤʦʞʝʪ ʠʤʝʪʴ ʟʥʘʯʠʪʝʣʴʥʳʝ ʧʦʩʣʝʜʩʪʚʠʷ ʜʣʷ ʙʝʟʦʧʘʩʥʦʩʪʠ 

ʩʪʨʘʥʳ. ʇʦ ʦʮʝʥʢʘʤ ʵʢʩʧʝʨʪʦʚ ʂʘʟʘʭʩʪʘʥ ʟʘʥʠʤʘʝʪ 18-ʝ ʤʝʩʪʦ ʚ ʤʠʨʝ ʧʦ 

ʢʦʣʠʯʝʩʪʚʫ ʧʦʣʫʯʘʝʤʦʛʦ ʩʧʘʤʘ ʠ 7-ʝ ʧʦ ʦʧʘʩʥʦʩʪʠ ʚʝʙ-ʩʝʨʬʠʥʛʘ. ʋʚʝʣʠʯʝʥʠʝ 

ʯʠʩʣʘ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʀʥʪʝʨʥʝʪʘ ʠ ʨʘʩʰʠʨʝʥʠʝ ʧʨʝʜʦʩʪʘʚʣʷʝʤʳʭ ʦʥʣʘʡʥ 

ʫʩʣʫʛ ʧʨʠʚʝʣʠ ʢ ʨʦʩʪʫ ʢʠʙʝʨʧʨʝʩʪʫʧʥʦʩʪʠ, ʚ ʦʩʥʦʚʥʦʤ ʚ ʬʠʥʘʥʩʦʚʦʡ ʩʬʝʨʝ. 

ʂ ʠʭ ʥʘʠʙʦʣʝʝ ʩʫʱʝʩʪʚʝʥʥʳʤ ʦʩʦʙʝʥʥʦʩʪʷʤ ʦʙʳʯʥʦ ʦʪʥʦʩʷʪ ʦʩʦʙʫʶ 

ʩʣʦʞʥʦʩʪʴ ʨʘʩʢʨʳʪʠʷ ʠ ʨʘʩʩʣʝʜʦʚʘʥʠʷ, ʯʨʝʟʚʳʯʘʡʥʦ ʚʳʩʦʢʫʶ ʣʘʪʝʥʪʥʦʩʪʴ, 

ʧʨʦʟʨʘʯʥʦʩʪʴ ʥʘʮʠʦʥʘʣʴʥʳʭ ʛʨʘʥʠʮ ʜʣʷ ʧʨʝʩʪʫʧʥʠʢʦʚ ʠ ʦʪʩʫʪʩʪʚʠʝ ʝʜʠʥʦʡ 

ʧʨʘʚʦʚʦʡ ʙʘʟʳ ʜʣʷ ʙʦʨʴʙʳ ʩ ʥʠʤʠ, ʥʝʨʝʜʢʦ ʦʩʦʙʦ ʢʨʫʧʥʳʝ ʨʘʟʤʝʨʳ ʫʱʝʨʙʘ, 

ʚʳʩʦʢʦʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʡ ʩʦʩʪʘʚ ʣʠʮ, ʩʦʚʝʨʰʘʶʱʠʭ ʧʦʜʦʙʥʳʝ 

ʧʨʝʩʪʫʧʣʝʥʠʷ. ɺʩʝ ʵʪʦ ʥʝ ʪʦʣʴʢʦ ʘʢʪʫʘʣʠʟʠʨʫʝʪ ʧʨʦʙʣʝʤʫ ʟʘʱʠʪʳ 

ʠʥʬʦʨʤʘʮʠʠ, ʥʦ ʠ ʜʝʣʘʝʪ ʚʦʟʤʦʞʥʳʤ ʠʩʧʦʣʴʟʦʚʘʥʠʝ IT-ʢʦʤʤʫʥʠʢʘʮʠʡ ʚ 

ʦʨʛʘʥʠʟʘʮʠʠ ʦʙʱʝʩʪʚʝʥʥʳʭ ʧʨʦʪʝʩʪʦʚ ʠʣʠ ʪʝʨʨʦʨʠʩʪʠʯʝʩʢʠʭ ʘʢʪʦʚ, ʘ ʪʘʢʞʝ ʚ 

ʫʧʨʘʚʣʝʥʠʠ ʚʦʟʤʦʞʥʳʤʠ ʢʦʥʬʣʠʢʪʘʤʠ. ʀʤʝʥʥʦ ʧʦʵʪʦʤʫ ʦʙʱʝʩʪʚʦ 

ʥʫʞʜʘʝʪʩʷ ʚ ʪʚʝʨʜʳʭ ʛʘʨʘʥʪʠʷʭ ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ ʢʠʙʝʨʘʪʘʢʘʤ ʠ ʜʨʫʛʠʤ 

ʢʨʠʪʠʯʝʩʢʠʤ ʩʠʪʫʘʮʠʷʤ. ʅʝʟʘʚʠʩʠʤʦ ʦʪ ʪʦʛʦ, ʥʘʧʨʘʚʣʝʥʳ ʣʠ ʪʘʢʠʝ ʘʪʘʢʠ 

ʧʨʦʪʠʚ ʢʦʤʤʝʨʯʝʩʢʠʭ ʧʨʝʜʧʨʠʷʪʠʡ ʠʣʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʦʨʛʘʥʦʚ. 

ʂʠʙʝʨʙʝʟʦʧʘʩʥʦʩʪʴ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʥʘʙʦʨ ʩʨʝʜʩʪʚ, ʩʪʨʘʪʝʛʠʡ, 

ʧʨʠʥʮʠʧʦʚ ʦʙʝʩʧʝʯʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʛʘʨʘʥʪʠʡ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʧʦʜʭʦʜʦʚ ʢ 

ʫʧʨʘʚʣʝʥʠʶ ʨʠʩʢʘʤʠ, ʜʝʡʩʪʚʠʡ, ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʧʦʜʛʦʪʦʚʢʠ, ʩʪʨʘʭʦʚʘʥʠʷ 

ʠ  ʪʝʭʥʦʣʦʛʠʡ, ʢʦʪʦʨʳʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʟʘʱʠʪʳ ʢʠʙʝʨʩʨʝʜʳ, ʨʝʩʫʨʩʦʚ 

ʦʨʛʘʥʠʟʘʮʠʡ ʠ ʧʦʣʴʟʦʚʘʪʝʣʝʡ. ʂʠʙʝʨʙʝʟʦʧʘʩʥʦʩʪʴ ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʜʦʩʪʠʞʝʥʠʝ 

ʠ ʩʦʭʨʘʥʝʥʠʝ ʩʚʦʡʩʪʚ ʙʝʟʦʧʘʩʥʦʩʪʠ ʫ ʨʝʩʫʨʩʦʚ ʦʨʛʘʥʠʟʘʮʠʠ ʠʣʠ 

ʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʧʨʦʪʠʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʢʠʙʝʨʫʛʨʦʟ. 

ʆʩʥʦʚʥʳʤʠ ʟʘʜʘʯʘʤʠ ʦʙʝʩʧʝʯʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʩʯʠʪʘʶʪʩʷ: ʜʦʩʪʫʧʥʦʩʪʴ, 

ʮʝʣʦʩʪʥʦʩʪʴ, ʚʢʣʶʯʘʶʱʘʷ ʘʫʪʝʥʪʠʯʥʦʩʪʴ, ʘ ʪʘʢʞʝ ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦʩʪʴ. 

ʂʠʙʝʨʙʝʟʦʧʘʩʥʦʩʪʴ ʷʚʣʷʝʪʩʷ ʥʝʦʙʭʦʜʠʤʳʤ ʫʩʣʦʚʠʝʤ ʨʘʟʚʠʪʠʷ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʦʙʱʝʩʪʚʘ. ʆʙʳʯʥʦ ʧʦʥʷʪʠʝ ʢʠʙʝʨʙʝʟʦʧʘʩʥʦʩʪʴ 

ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʢ ʩʠʥʦʥʠʤ ʪʝʨʤʠʥʘ ʙʝʟʦʧʘʩʥʦʩʪʴ. 

ʇʦʜ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʴʶ ʧʦʥʠʤʘʝʪʩʷ ʟʘʱʠʱʝʥʥʦʩʪʴ 

ʠʥʬʦʨʤʘʮʠʠ ʠ ʧʦʜʜʝʨʞʠʚʘʶʱʝʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʦʪ ʩʣʫʯʘʡʥʳʭ ʠʣʠ 

ʧʨʝʜʥʘʤʝʨʝʥʥʳʭ ʚʦʟʜʝʡʩʪʚʠʡ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʠʣʠ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʭʘʨʘʢʪʝʨʘ, 

ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʥʘʥʝʩʪʠ ʫʱʝʨʙ ʩʫʙʲʝʢʪʘʤ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʦʪʥʦʰʝʥʠʡ, ʚ ʪʦʤ 

ʯʠʩʣʝ ʚʣʘʜʝʣʴʮʘʤ ʠ ʧʦʣʴʟʦʚʘʪʝʣʷʤ ʠʥʬʦʨʤʘʮʠʠ ʠ ʧʦʜʜʝʨʞʠʚʘʶʱʝʡ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ. 

ɿʘʱʠʪʘ ʠʥʬʦʨʤʘʮʠʠ ï ʢʦʤʧʣʝʢʩ ʤʝʨʦʧʨʠʷʪʠʡ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ 

ʦʙʝʩʧʝʯʝʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ. 
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ʇʨʦʙʣʝʤʳ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ 

ʀʥʬʦʨʤʘʮʠʦʥʥʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʚʘʞʥʝʡʰʠʭ ʘʩʧʝʢʪʦʚ 

ʠʥʪʝʛʨʘʣʴʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ. ɺ ʂʦʥʮʝʧʮʠʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʈʂ 

ʟʘʱʠʪʘ ʦʪ ʥʝʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʦʛʦ ʜʦʩʪʫʧʘ (ʅʉɼ) ʢ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤ 

ʨʝʩʫʨʩʘʤ, ʦʙʝʩʧʝʯʝʥʠʝ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʠ 

ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʚʳʜʝʣʝʥʳ ʚ ʢʘʯʝʩʪʚʝ ʚʘʞʥʳʭ ʩʦʩʪʘʚʣʷʶʱʠʭ 

ʥʘʮʠʦʥʘʣʴʥʳʭ ʠʥʪʝʨʝʩʦʚ. 

8.1 ʋʛʨʦʟʳ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ 

ʋʛʨʦʟʘ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ (ʀɹ) ï ʧʦʪʝʥʮʠʘʣʴʥʦ 

ʚʦʟʤʦʞʥʦʝ ʩʦʙʳʪʠʝ, ʜʝʡʩʪʚʠʝ, ʧʨʦʮʝʩʩ ʠʣʠ ʷʚʣʝʥʠʝ, ʢʦʪʦʨʦʝ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ 

ʢ ʥʘʥʝʩʝʥʠʶ ʫʱʝʨʙʘ ʯʴʠʤ-ʣʠʙʦ ʠʥʪʝʨʝʩʘʤ. 

ʇʦʧʳʪʢʘ ʨʝʘʣʠʟʘʮʠʠ ʫʛʨʦʟʳ ʥʘʟʳʚʘʝʪʩʷ  ʘʪʘʢʦʡ. 

ʂʣʘʩʩʠʬʠʢʘʮʠʶ ʫʛʨʦʟ ʀɹ ʤʦʞʥʦ ʚʳʧʦʣʥʠʪʴ ʧʦ ʥʝʩʢʦʣʴʢʠʤ ʢʨʠʪʝʨʠʷʤ: 

- ʧʦ ʘʩʧʝʢʪʫ ʀɹ (ʜʦʩʪʫʧʥʦʩʪʴ, ʮʝʣʦʩʪʥʦʩʪʴ, ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦʩʪʴ); 

- ʧʦ ʢʦʤʧʦʥʝʥʪʘʤ ʀʉ, ʥʘ ʢʦʪʦʨʳʝ ʫʛʨʦʟʳ ʥʘʮʝʣʝʥʳ (ʜʘʥʥʳʝ, 

ʧʨʦʛʨʘʤʤʘ, ʘʧʧʘʨʘʪʫʨʘ, ʧʦʜʜʝʨʞʠʚʘʶʱʘʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ); 

- ʧʦ ʩʧʦʩʦʙʫ ʦʩʫʱʝʩʪʚʣʝʥʠʷ (ʩʣʫʯʘʡʥʳʝ ʠʣʠ ʧʨʝʜʥʘʤʝʨʝʥʥʳʝ ʜʝʡʩʪʚʠʷ 

ʧʨʠʨʦʜʥʦʛʦ ʠʣʠ ʪʝʭʥʦʛʝʥʥʦʛʦ ʭʘʨʘʢʪʝʨʘ); 

- ʧʦ ʨʘʩʧʦʣʦʞʝʥʠʶ ʠʩʪʦʯʥʠʢʘ ʫʛʨʦʟ (ʚʥʫʪʨʠ ʠʣʠ ʚʥʝ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ 

ʀʉ). 

ɺʥʝ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʢʦʥʢʨʝʪʥʳʭ ʚʠʜʦʚ ʫʛʨʦʟ ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ 

ʜʦʣʞʥʘ ʦʙʝʩʧʝʯʠʚʘʪʴ ʙʘʟʦʚʳʝ ʩʚʦʡʩʪʚʘ ʠʥʬʦʨʤʘʮʠʠ ʠ ʩʠʩʪʝʤ ʝʝ ʦʙʨʘʙʦʪʢʠ: 

- ʜʦʩʪʫʧʥʦʩʪʴ ï ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʣʫʯʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʠʣʠ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʫʩʣʫʛ ʟʘ ʧʨʠʝʤʣʝʤʦʝ ʚʨʝʤʷ; 

- ʮʝʣʦʩʪʥʦʩʪʴ ï ʩʚʦʡʩʪʚʦ ʘʢʪʫʘʣʴʥʦʩʪʠ ʠ ʥʝʧʨʦʪʠʚʦʨʝʯʠʚʦʩʪʠ 

ʠʥʬʦʨʤʘʮʠʠ, ʝʝ ʟʘʱʠʱʝʥʥʦʩʪʴ ʦʪ ʨʘʟʨʫʰʝʥʠʷ ʠ ʥʝʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʦʛʦ 

ʠʟʤʝʥʝʥʠʷ; 

- ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦʩʪʴ ï ʟʘʱʠʪʘ ʦʪ ʥʝʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʦʛʦ ʜʦʩʪʫʧʘ ʢ 

ʠʥʬʦʨʤʘʮʠʠ. 

 

ʇʨʠʤʝʨʳ ʨʝʘʣʠʟʘʮʠʠ ʫʛʨʦʟʳ ʥʘʨʫʰʝʥʠʷ ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦʩʪʠ 

ʏʘʩʪʴ ʠʥʬʦʨʤʘʮʠʠ, ʭʨʘʥʷʱʝʡʩʷ ʠ ʦʙʨʘʙʘʪʳʚʘʝʤʦʡ ʚ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ 

ʩʠʩʪʝʤʝ (ʀʉ), ʜʦʣʞʥʘ ʙʳʪʴ ʩʢʨʳʪʘ ʦʪ ʧʦʩʪʦʨʦʥʥʠʭ. ʇʝʨʝʜʘʯʘ ʜʘʥʥʦʡ 

ʠʥʬʦʨʤʘʮʠʠ ʤʦʞʝʪ ʥʘʥʝʩʪʠ ʫʱʝʨʙ ʢʘʢ ʦʨʛʘʥʠʟʘʮʠʠ, ʪʘʢ ʠ ʩʘʤʦʡ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʝ.  

ʂʦʥʬʠʜʝʥʮʠʘʣʴʥʘʷ ʠʥʬʦʨʤʘʮʠʷ ʤʦʞʝʪ ʙʳʪʴ ʨʘʟʜʝʣʝʥʘ ʥʘ ʧʨʝʜʤʝʪʥʫʶ 

ʠ ʩʣʫʞʝʙʥʫʶ. ʉʣʫʞʝʙʥʘʷ ʠʥʬʦʨʤʘʮʠʷ (ʥʘʧʨʠʤʝʨ, ʧʘʨʦʣʠ ʧʦʣʴʟʦʚʘʪʝʣʝʡ) ʥʝ 

ʦʪʥʦʩʠʪʩʷ ʢ ʦʧʨʝʜʝʣʝʥʥʦʡ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ, ʦʜʥʘʢʦ ʝʝ ʨʘʩʢʨʳʪʠʝ ʤʦʞʝʪ 

ʧʨʠʚʝʩʪʠ ʢ ʥʝʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʦʤʫ ʜʦʩʪʫʧʫ ʢʦ ʚʩʝʡ ʠʥʬʦʨʤʘʮʠʠ. 
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ʇʨʝʜʤʝʪʥʘʷ ʠʥʬʦʨʤʘʮʠʷ ʩʦʜʝʨʞʠʪ ʠʥʬʦʨʤʘʮʠʶ, ʨʘʩʢʨʳʪʠʝ ʢʦʪʦʨʦʡ 

ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʫʱʝʨʙʫ (ʵʢʦʥʦʤʠʯʝʩʢʦʤʫ, ʤʦʨʘʣʴʥʦʤʫ) ʦʨʛʘʥʠʟʘʮʠʠ ʠʣʠ 

ʣʠʮʘ. 

ʉʨʝʜʩʪʚʘʤʠ ʘʪʘʢʠ ʤʦʛʫʪ ʩʣʫʞʠʪʴ ʨʘʟʣʠʯʥʳʝ ʪʝʭʥʠʯʝʩʢʠʝ ʩʨʝʜʩʪʚʘ 

(ʧʦʜʩʣʫʰʠʚʘʥʠʝ ʨʘʟʛʦʚʦʨʦʚ, ʩʝʪʠ), ʜʨʫʛʠʝ ʩʧʦʩʦʙʳ (ʥʝʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʘʷ 

ʧʝʨʝʜʘʯʘ ʧʘʨʦʣʝʡ ʜʦʩʪʫʧʘ ʠ ʪ.ʧ.). 

ɺʘʞʥʳʡ ʘʩʧʝʢʪ ï ʥʝʧʨʝʨʳʚʥʦʩʪʴ ʟʘʱʠʪʳ ʜʘʥʥʳʭ ʥʘ ʚʩʝʤ ʞʠʟʥʝʥʥʦʤ 

ʮʠʢʣʝ ʝʝ ʭʨʘʥʝʥʠʷ ʠ ʦʙʨʘʙʦʪʢʠ. ʇʨʠʤʝʨ ʥʘʨʫʰʝʥʠʷ ï ʜʦʩʪʫʧʥʦʝ ʭʨʘʥʝʥʠʝ 

ʨʝʟʝʨʚʥʳʭ ʢʦʧʠʡ ʜʘʥʥʳʭ. 

 

ʇʨʠʤʝʨʳ ʨʝʘʣʠʟʘʮʠʠ ʫʛʨʦʟʳ ʥʘʨʫʰʝʥʠʷ ʮʝʣʦʩʪʥʦʩʪʠ ʜʘʥʥʳʭ 

ʆʜʥʠʤʠ ʠʟ ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ ʨʝʘʣʠʟʫʝʤʳʭ ʫʛʨʦʟ ʀɹ ʷʚʣʷʶʪʩʷ ʢʨʘʞʠ ʠ 

ʧʦʜʣʦʛʠ. ɺ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤʘʭ ʥʝʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʦʝ ʠʟʤʝʥʝʥʠʝ 

ʠʥʬʦʨʤʘʮʠʠ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʧʦʪʝʨʷʤ. 

ʎʝʣʦʩʪʥʦʩʪʴ ʠʥʬʦʨʤʘʮʠʠ ʤʦʞʝʪ ʙʳʪʴ ʨʘʟʜʝʣʝʥʘ ʥʘ ʩʪʘʪʠʯʝʩʢʫʶ ʠ 

ʜʠʥʘʤʠʯʝʩʢʫʶ. 

ʇʨʠʤʝʨʘʤʠ ʥʘʨʫʰʝʥʠʷ ʩʪʘʪʠʯʝʩʢʦʡ ʮʝʣʦʩʪʥʦʩʪʠ ʷʚʣʷʶʪʩʷ: 

-  ʚʚʦʜ ʥʝʚʝʨʥʳʭ ʜʘʥʥʳʭ; 

-  ʥʝʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʦʝ ʠʟʤʝʥʝʥʠʝ ʜʘʥʥʳʭ; 

-  ʠʟʤʝʥʝʥʠʝ ʧʨʦʛʨʘʤʤʥʦʛʦ ʤʦʜʫʣʷ ʚʠʨʫʩʦʤ. 

ʇʨʠʤʝʨʳ ʥʘʨʫʰʝʥʠʷ ʜʠʥʘʤʠʯʝʩʢʦʡ ʮʝʣʦʩʪʥʦʩʪʠ: 

-  ʥʘʨʫʰʝʥʠʝ ʘʪʦʤʘʨʥʦʩʪʠ ʪʨʘʥʟʘʢʮʠʡ; 

-  ʜʫʙʣʠʨʦʚʘʥʠʝ ʜʘʥʥʳʭ; 

-  ʚʥʝʩʝʥʠʝ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʧʘʢʝʪʦʚ ʚ ʩʝʪʝʚʦʡ ʪʨʘʬʠʢ. 

 

ɺʨʝʜʦʥʦʩʥʦʝ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ 

ʆʜʥʠʤ ʠʟ ʩʧʦʩʦʙʦʚ ʧʨʦʚʝʜʝʥʠʷ ʘʪʘʢʠ ʷʚʣʷʝʪʩʷ ʚʥʝʜʨʝʥʠʝ ʚ ʩʠʩʪʝʤʳ 

ʚʨʝʜʦʥʦʩʥʦʛʦ ʇʆ. ɼʘʥʥʳʡ ʚʠʜ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʠʩʧʦʣʴʟʫʝʪʩʷ 

ʟʣʦʫʤʳʰʣʝʥʥʠʢʘʤʠ ʜʣʷ: 

-  ʚʥʝʜʨʝʥʠʷ ʚʨʝʜʦʥʦʩʥʦʛʦ ʇʆ; 

-  ʧʦʣʫʯʝʥʠʷ ʢʦʥʪʨʦʣʷ ʥʘʜ ʘʪʘʢʫʝʤʦʡ ʩʠʩʪʝʤʦʡ;  

-  ʘʛʨʝʩʩʠʚʥʦʛʦ ʧʦʪʨʝʙʣʝʥʠʷ ʨʝʩʫʨʩʦʚ; 

-  ʠʟʤʝʥʝʥʠʷ ʠʣʠ ʨʘʟʨʫʰʝʥʠʷ ʧʨʦʛʨʘʤʤ ʠ/ʠʣʠ ʜʘʥʥʳʭ. 

ʇʦ ʤʝʭʘʥʠʟʤʫ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʨʘʟʣʠʯʘʶʪ: 

-  ʚʠʨʫʩʳ ï ʢʦʜ, ʦʙʣʘʜʘʶʱʠʡ ʩʧʦʩʦʙʥʦʩʪʴʶ ʢ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʶ 

ʧʫʪʝʤ ʚʥʝʜʨʝʥʠʷ ʚ ʜʨʫʛʠʝ ʧʨʦʛʨʘʤʤʳ; 

-  ʯʝʨʚʠ ï ʢʦʜ, ʩʧʦʩʦʙʥʳʡ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʚʳʟʳʚʘʪʴ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʩʚʦʠʭ ʢʦʧʠʡ ʧʦ ʀʉ ʠ ʠʭ ʚʳʧʦʣʥʝʥʠʝ. 

ɺ ɻʆʉʊ ʈ 51272-99 çɿʘʱʠʪʘ ʠʥʬʦʨʤʘʮʠʠ. ʆʙʲʝʢʪ ʠʥʬʦʨʤʘʪʠʟʘʮʠʠ. 

ʌʘʢʪʦʨʳ, ʚʦʟʜʝʡʩʪʚʫʶʱʠʝ ʥʘ ʠʥʬʦʨʤʘʮʠʶ. ʆʙʱʠʝ ʧʦʣʦʞʝʥʠʷè ʚʚʦʜʠʪʩʷ 

ʩʣʝʜʫʶʱʝʝ ʧʦʥʷʪʠʝ ʚʠʨʫʩʘ: 

ʇʨʦʛʨʘʤʤʥʳʡ ʚʠʨʫʩ ï ʵʪʦ ʠʩʧʦʣʥʷʝʤʳʡ ʠʣʠ ʠʥʪʝʨʧʨʝʪʠʨʫʝʤʳʡ 

ʧʨʦʛʨʘʤʤʥʳʡ ʢʦʜ, ʦʙʣʘʜʘʶʱʠʡ ʩʚʦʡʩʪʚʦʤ ʥʝʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʦʛʦ 
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ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʠ ʩʘʤʦʚʦʩʧʨʦʠʟʚʝʜʝʥʠʷ ʚ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ ʩʠʩʪʝʤʘʭ 

ʠʣʠ ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʩʝʪʷʭ ʩ ʮʝʣʴʶ ʠʟʤʝʥʠʪʴ ʠʣʠ ʫʥʠʯʪʦʞʠʪʴ 

ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʠ/ʠʣʠ ʜʘʥʥʳʝ, ʭʨʘʥʷʱʠʝʩʷ ʚ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ 

ʩʠʩʪʝʤʘʭ. 

ʇʨʠʤʝʨʦʤ ʨʝʘʣʠʟʘʮʠʠ ʫʛʨʦʟʳ ʦʪʢʘʟʘ ʚ ʜʦʩʪʫʧʝ ʷʚʣʷʝʪʩʷ ʦʪʢʘʟ ʩʣʫʞʙ 

(ʦʪʢʘʟ ʚ ʜʦʩʪʫʧʝ ʢ ʀʉ). ʆʪʥʦʩʠʪʝʣʴʥʦ ʢʦʤʧʦʥʝʥʪʦʚ ʀʉ ʜʘʥʥʳʡ ʢʣʘʩʩ ʫʛʨʦʟ 

ʤʦʞʝʪ ʙʳʪʴ ʨʘʟʙʠʪ ʥʘ ʩʣʝʜʫʶʱʠʝ ʪʠʧʳ: 

-  ʦʪʢʘʟ ʧʦʣʴʟʦʚʘʪʝʣʝʡ (ʥʝʞʝʣʘʥʠʝ, ʥʝʫʤʝʥʠʝ ʨʘʙʦʪʘʪʴ ʩ ʀʉ); 

-  ʚʥʫʪʨʝʥʥʠʡ ʦʪʢʘʟ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ (ʦʰʠʙʢʠ ʧʨʠ 

ʧʝʨʝʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʠ ʩʠʩʪʝʤʳ, ʦʪʢʘʟʳ ʧʨʦʛʨʘʤʤʥʦʛʦ ʠ ʘʧʧʘʨʘʪʥʦʛʦ 

ʦʙʝʩʧʝʯʝʥʠʷ, ʨʘʟʨʫʰʝʥʠʝ ʜʘʥʥʳʭ); 

-  ʦʪʢʘʟ ʧʦʜʜʝʨʞʠʚʘʶʱʝʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ (ʥʘʨʫʰʝʥʠʝ ʨʘʙʦʪʳ 

ʩʠʩʪʝʤ ʩʚʷʟʠ, ʵʣʝʢʪʨʦʧʠʪʘʥʠʷ, ʨʘʟʨʫʰʝʥʠʝ ʠ ʧʦʚʨʝʞʜʝʥʠʝ ʧʦʤʝʱʝʥʠʡ). 

 

ʇʦʥʷʪʠʝ ʘʪʘʢʠ ʥʘ ʠʥʬʦʨʤʘʮʠʦʥʥʫʶ ʩʠʩʪʝʤʫ 

ɸʪʘʢʘ ï ʣʶʙʦʝ ʜʝʡʩʪʚʠʝ ʠʣʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʜʝʡʩʪʚʠʡ, 

ʠʩʧʦʣʴʟʫʶʱʠʭ ʫʷʟʚʠʤʦʩʪʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʠ ʧʨʠʚʦʜʷʱʠʭ ʢ 

ʥʘʨʫʰʝʥʠʶ ʧʦʣʠʪʠʢʠ ʙʝʟʦʧʘʩʥʦʩʪʠ. 

ʄʝʭʘʥʠʟʤ ʙʝʟʦʧʘʩʥʦʩʪʠ ï ʧʨʦʛʨʘʤʤʥʦʝ ʠ/ʠʣʠ ʘʧʧʘʨʘʪʥʦʝ ʩʨʝʜʩʪʚʦ, 

ʢʦʪʦʨʦʝ ʦʧʨʝʜʝʣʷʝʪ ʠ/ʠʣʠ ʧʨʝʜʦʪʚʨʘʱʘʝʪ ʘʪʘʢʫ. 

ʉʝʨʚʠʩ ʙʝʟʦʧʘʩʥʦʩʪʠ - ʩʝʨʚʠʩ, ʢʦʪʦʨʳʡ ʦʙʝʩʧʝʯʠʚʘʝʪ ʟʘʜʘʚʘʝʤʫʶ 

ʧʦʣʠʪʠʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʴ ʩʠʩʪʝʤ ʠ/ʠʣʠ ʧʝʨʝʜʘʚʘʝʤʳʭ ʜʘʥʥʳʭ, ʣʠʙʦ 

ʦʧʨʝʜʝʣʷʝʪ ʦʩʫʱʝʩʪʚʣʝʥʠʝ ʘʪʘʢʠ. ʉʝʨʚʠʩ ʠʩʧʦʣʴʟʫʝʪ ʦʜʠʥ ʠʣʠ ʙʦʣʝʝ 

ʤʝʭʘʥʠʟʤʦʚ ʙʝʟʦʧʘʩʥʦʩʪʠ. 

ʂʦʤʧʣʝʢʩʥʦʩʪʴ ʩʠʩʪʝʤ ʟʘʱʠʪʳ. ʇʨʠ ʨʝʰʝʥʠʠ ʚʦʧʨʦʩʦʚ ʦʙʝʩʧʝʯʝʥʠʷ  

ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʥʝʦʙʭʦʜʠʤʦ ʦʨʠʝʥʪʠʨʦʚʘʪʴʩʷ ʥʘ ʚʝʩʴ ʥʘʙʦʨ 

ʩʨʝʜʩʪʚ ʟʘʱʠʪʳ ʜʘʥʥʳʭ ï ʧʨʦʛʨʘʤʤʥʳʝ, ʪʝʭʥʠʯʝʩʢʠʝ, ʧʨʘʚʦʚʳʝ, 

ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʝ ʠ ʪ.ʜ. 

ʅʝʧʨʝʨʳʚʥʦʩʪʴ ʟʘʱʠʪʳ. ʅʝʧʨʝʨʳʚʥʦʩʪʴ ʟʘʱʠʪʳ ʧʨʝʜʧʦʣʘʛʘʝʪ, ʯʪʦ 

ʢʦʤʧʣʝʢʩ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʦʙʝʩʧʝʯʝʥʠʶ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ 

ʜʦʣʞʝʥ ʙʳʪʴ ʥʝʧʨʝʨʳʚʝʥ ʚʦ ʚʨʝʤʝʥʠ ʠ ʧʨʦʩʪʨʘʥʩʪʚʝ. 

ɿʘʱʠʪʘ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʦʙʲʝʢʪʦʚ ʜʦʣʞʥʘ ʦʙʝʩʧʝʯʠʚʘʪʴʩʷ ʠ ʧʨʠ 

ʚʳʧʦʣʥʝʥʠʠ ʨʝʛʣʘʤʝʥʪʥʳʭ ʠ ʨʝʤʦʥʪʥʳʭ ʨʘʙʦʪ, ʚʦ ʚʨʝʤʷ ʥʘʩʪʨʦʡʢʠ ʠ 

ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʠ ʩʝʨʚʠʩʦʚ. 

ʈʘʟʫʤʥʘʷ ʜʦʩʪʘʪʦʯʥʦʩʪʴ. ʇʦʩʪʨʦʝʥʠʝ ʠ ʦʙʩʣʫʞʠʚʘʥʠʝ ʩʠʩʪʝʤ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʪʨʝʙʫʝʪ ʦʧʨʝʜʝʣʝʥʥʳʭ, ʧʦʜʯʘʩ ʟʥʘʯʠʪʝʣʴʥʳʭ, 

ʩʨʝʜʩʪʚ. ɺʤʝʩʪʝ ʩ ʪʝʤ ʥʝʚʦʟʤʦʞʥʦ ʩʦʟʜʘʥʠʝ ʚʩʝʦʙʲʝʤʣʶʱʝʡ ʩʠʩʪʝʤʳ 

ʟʘʱʠʪʳ. ʇʨʠ ʚʳʙʦʨʝ ʩʠʩʪʝʤʳ ʟʘʱʠʪʳ ʥʝʦʙʭʦʜʠʤʦ ʥʘʡʪʠ ʢʦʤʧʨʦʤʠʩʩ ʤʝʞʜʫ 

ʟʘʪʨʘʪʘʤʠ ʥʘ ʟʘʱʠʪʫ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʦʙʲʝʢʪʦʚ ʠ ʚʦʟʤʦʞʥʳʤʠ ʧʦʪʝʨʷʤʠ 

ʧʨʠ ʨʝʘʣʠʟʘʮʠʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʫʛʨʦʟ. 

ɻʠʙʢʦʩʪʴ ʫʧʨʘʚʣʝʥʠʷ ʠ ʧʨʠʤʝʥʝʥʠʷ. ʋʛʨʦʟʳ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʤʥʦʛʦʛʨʘʥʥʳ ʠ ʟʘʨʘʥʝʝ ʥʝ ʦʧʨʝʜʝʣʝʥʳ. ɼʣʷ ʫʩʧʝʰʥʦʛʦ 

ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʷ ʥʝʦʙʭʦʜʠʤʦ ʥʘʣʠʯʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʠʟʤʝʥʝʥʠʷ ʧʨʠʤʝʥʷʝʤʳʭ 
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ʩʨʝʜʩʪʚ, ʦʧʝʨʘʪʠʚʥʦʛʦ ʚʢʣʶʯʝʥʠʷ ʠʣʠ ʠʩʢʣʶʯʝʥʠʷ ʠʩʧʦʣʴʟʫʝʤʳʭ ʩʨʝʜʩʪʚ 

ʟʘʱʠʪʳ ʜʘʥʥʳʭ, ʜʦʙʘʚʣʝʥʠʷ ʥʦʚʳʭ ʤʝʭʘʥʠʟʤʦʚ ʟʘʱʠʪʳ. 

ʆʪʢʨʳʪʦʩʪʴ ʘʣʛʦʨʠʪʤʦʚ ʠ ʤʝʭʘʥʠʟʤʦʚ ʟʘʱʠʪʳ. ʉʨʝʜʩʪʚʘ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʩʘʤʠ ʤʦʛʫʪ ʧʨʝʜʩʪʘʚʣʷʪʴ ʩʦʙʦʡ ʫʛʨʦʟʫ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʝ ʠʣʠ ʦʙʲʝʢʪʫ. ɼʣʷ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʪʘʢʦʛʦ ʢʣʘʩʩʘ 

ʫʛʨʦʟ ʪʨʝʙʫʶʪ, ʯʪʦʙʳ ʘʣʛʦʨʠʪʤʳ ʠ ʤʝʭʘʥʠʟʤʳ ʟʘʱʠʪʳ ʜʦʧʫʩʢʘʣʠ 

ʥʝʟʘʚʠʩʠʤʫʶ ʧʨʦʚʝʨʢʫ ʥʘ ʙʝʟʦʧʘʩʥʦʩʪʴ ʠ ʩʣʝʜʦʚʘʥʠʝ ʩʪʘʥʜʘʨʪʘʤ, ʘ ʪʘʢʞʝ ʥʘ 

ʚʦʟʤʦʞʥʦʩʪʴ ʠʭ ʧʨʠʤʝʥʝʥʠʷ ʚ ʩʦʚʦʢʫʧʥʦʩʪʠ ʩ ʜʨʫʛʠʤʠ ʩʨʝʜʩʪʚʘʤʠ ʟʘʱʠʪʳ 

ʜʘʥʥʳʭ. 

ʇʨʦʩʪʦʪʘ ʧʨʠʤʝʥʝʥʠʷ ʟʘʱʠʪʥʳʭ ʤʝʨ ʠ ʩʨʝʜʩʪʚ. ʇʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ 

ʩʠʩʪʝʤ ʟʘʱʠʪʳ ʠʥʬʦʨʤʘʮʠʠ ʥʝʦʙʭʦʜʠʤʦ ʧʦʤʥʠʪʴ, ʯʪʦ ʨʝʘʣʠʟʘʮʠʷ 

ʧʨʝʜʣʘʛʘʝʤʳʭ ʤʝʨ ʠ ʩʨʝʜʩʪʚ ʙʫʜʝʪ ʧʨʦʚʦʜʠʪʴʩʷ ʧʦʣʴʟʦʚʘʪʝʣʷʤʠ (ʯʘʩʪʦ ʥʝ 

ʷʚʣ̫ʁ ʱʠʤʠʩʷ ʩʧʝʮʠʘʣʠʩʪʘʤʠ ʚ ʦʙʣʘʩʪʠ ʀɹ). 

ɼʣʷ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʤʝʨ ʟʘʱʠʪʳ ʥʝʦʙʭʦʜʠʤʦ, ʯʪʦʙʳ 

ʘʣʛʦʨʠʪʤ ʨʘʙʦʪʳ ʩ ʥʠʤʠ ʙʳʣ ʧʦʥʷʪʝʥ ʧʦʣʴʟʦʚʘʪʝʣʶ. ʂʨʦʤʝ ʪʦʛʦ, 

ʠʩʧʦʣʴʟʫʝʤʳʝ ʩʨʝʜʩʪʚʘ ʠ ʤʝʭʘʥʠʟʤʳ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʥʝ 

ʜʦʣʞʥʳ ʥʘʨʫʰʘʪʴ ʥʦʨʤʘʣʴʥʫʶ ʨʘʙʦʪʫ ʧʦʣʴʟʦʚʘʪʝʣʷ ʩ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʡ 

ʩʠʩʪʝʤʦʡ (ʨʝʟʢʦ ʩʥʠʞʘʪʴ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ, ʧʦʚʳʰʘʪʴ ʩʣʦʞʥʦʩʪʴ ʨʘʙʦʪʳ ʠ 

ʪ.ʧ.). 

8.2 ʄʝʪʦʜʳ ʦʙʝʩʧʝʯʝʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ 

ʈʘʩʩʤʦʪʨʠʤ ʧʨʠʤʝʨ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʤʝʪʦʜʦʚ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʜʣʷ 

ʦʙʝʩʧʝʯʝʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ: 

-  ʧʨʝʧʷʪʩʪʚʠʝ ï ʤʝʪʦʜ ʬʠʟʠʯʝʩʢʦʛʦ ʧʨʝʛʨʘʞʜʝʥʠʷ ʧʫʪʠ 

ʟʣʦʫʤʳʰʣʝʥʥʠʢʫ ʢ ʠʥʬʦʨʤʘʮʠʠ; 

-  ʫʧʨʘʚʣʝʥʠʝ ʜʦʩʪʫʧʦʤ ï ʤʝʪʦʜ ʟʘʱʠʪʳ ʩ ʧʦʤʦʱʴʶ 

ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʨʝʩʫʨʩʦʚ ʩʠʩʪʝʤʳ; 

-  ʤʘʩʢʠʨʦʚʢʘ ï ʤʝʪʦʜ ʟʘʱʠʪʳ ʠʥʬʦʨʤʘʮʠʠ ʧʫʪʝʤ ʝʝ 

ʢʨʠʧʪʦʛʨʘʬʠʯʝʩʢʦʛʦ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ; 

-  ʨʝʛʣʘʤʝʥʪʘʮʠʷ ï ʤʝʪʦʜ ʟʘʱʠʪʳ ʠʥʬʦʨʤʘʮʠʠ, ʩʦʟʜʘʶʱʠʡ 

ʫʩʣʦʚʠʷ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʡ ʦʙʨʘʙʦʪʢʠ, ʧʨʠ ʢʦʪʦʨʳʭ ʚʦʟʤʦʞʥʦʩʪʠ 

ʥʝʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʦʛʦ ʜʦʩʪʫʧʘ ʩʚʦʜʷʪʩʷ ʢ ʤʠʥʠʤʫʤʫ; 

-  ʧʨʠʥʫʞʜʝʥʠʝ ï ʤʝʪʦʜ ʟʘʱʠʪʳ, ʧʨʠ ʢʦʪʦʨʦʤ ʧʝʨʩʦʥʘʣ ʚʳʥʫʞʜʝʥ 

ʩʦʙʣʶʜʘʪʴ ʧʨʘʚʠʣʘ ʦʙʨʘʙʦʪʢʠ, ʧʝʨʝʜʘʯʠ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʥʬʦʨʤʘʮʠʠ; 

-  ʧʦʙʫʞʜʝʥʠʝ ï ʤʝʪʦʜ ʟʘʱʠʪʳ, ʧʨʠ ʢʦʪʦʨʦʤ ʧʦʣʴʟʦʚʘʪʝʣʴ 

ʧʦʙʫʞʜʘʝʪʩʷ ʥʝ ʥʘʨʫʰʘʪʴ ʨʝʞʠʤʳ ʦʙʨʘʙʦʪʢʠ, ʧʝʨʝʜʘʯʠ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʠʥʬʦʨʤʘʮʠʠ ʟʘ ʩʯʝʪ ʩʦʙʣʶʜʝʥʠʷ ʵʪʠʯʝʩʢʠʭ ʠ ʤʦʨʘʣʴʥʳʭ ʥʦʨʤ. 

 

ʉʨʝʜʩʪʚʘ ʟʘʱʠʪʳ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ 

ʉʨʝʜʩʪʚʘ ʟʘʱʠʪʳ  ʤʦʛʫʪ ʙʳʪʴ ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʥʳ   ʧʦ ʩʣʝʜʫʶʱʠʤ 

ʧʨʠʟʥʘʢʘʤ: 

-  ʪʝʭʥʠʯʝʩʢʠʝ ʩʨʝʜʩʪʚʘ ï ʨʘʟʣʠʯʥʳʝ ʵʣʝʢʪʨʠʯʝʩʢʠʝ, 

ʵʣʝʢʪʨʦʥʥʳʝ ʠ ʢʦʤʧʴʶʪʝʨʥʳʝ ʫʩʪʨʦʡʩʪʚʘ; 
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-  ʬʠʟʠʯʝʩʢʠʝ ʩʨʝʜʩʪʚʘ ï ʨʝʘʣʠʟʫʶʪʩʷ ʚ ʚʠʜʝ ʘʚʪʦʥʦʤʥʳʭ 

ʫʩʪʨʦʡʩʪʚ ʠ ʩʠʩʪʝʤ; 

-  ʧʨʦʛʨʘʤʤʥʳʝ ʩʨʝʜʩʪʚʘ ï ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ, 

ʧʨʝʜʥʘʟʥʘʯʝʥʥʦʝ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʬʫʥʢʮʠʡ ʟʘʱʠʪʳ ʠʥʬʦʨʤʘʮʠʠ; 

-  ʢʨʠʧʪʦʛʨʘʬʠʯʝʩʢʠʝ ʩʨʝʜʩʪʚʘ ï ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ 

ʘʣʛʦʨʠʪʤʳ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʜʘʥʥʳʭ ʜʣʷ ʨʝʰʝʥʠʷ 

ʟʘʜʘʯ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ; 

-  ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʝ ʩʨʝʜʩʪʚʘ ï ʩʦʚʦʢʫʧʥʦʩʪʴ 

ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-ʪʝʭʥʠʯʝʩʢʠʭ ʠ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-ʧʨʘʚʦʚʳʭ 

ʤʝʨʦʧʨʠʷʪʠʡ; 

-  ʤʦʨʘʣʴʥʦ-ʵʪʠʯʝʩʢʠʝ ʩʨʝʜʩʪʚʘ ï ʨʝʘʣʠʟʫʶʪʩʷ ʚ ʚʠʜʝ ʥʦʨʤ, 

ʩʣʦʞʠʚʰʠʭʩʷ ʧʦ ʤʝʨʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʕɺʄ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ; 

-  ʟʘʢʦʥʦʜʘʪʝʣʴʥʳʝ ʩʨʝʜʩʪʚʘ ï ʩʦʚʦʢʫʧʥʦʩʪʴ 

ʟʘʢʦʥʦʜʘʪʝʣʴʥʳʭ ʘʢʪʦʚ, ʨʝʛʣʘʤʝʥʪʠʨʫʶʱʠʭ ʧʨʘʚʠʣʘ ʧʦʣʴʟʦʚʘʥʠʷ ʀʉ, 

ʦʙʨʘʙʦʪʢʫ ʠ ʧʝʨʝʜʘʯʫ ʠʥʬʦʨʤʘʮʠʠ. 

 

8.3 ʇʨʦʛʨʘʤʤʥʦ-ʪʝʭʥʠʯʝʩʢʠʝ ʤʝʨʳ ʦʙʝʩʧʝʯʝʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ 

ʙʝʟʦʧʘʩʥʦʩʪʠ 

ʇʦʜ ʧʨʦʛʨʘʤʤʥʦ-ʪʝʭʥʠʯʝʩʢʠʤʠ ʤʝʨʘʤʠ ʧʦʥʠʤʘʝʪʩʷ ʩʦʚʦʢʫʧʥʦʩʪʴ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʠ ʪʝʭʥʦʣʦʛʠʡ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʦʙʝʩʧʝʯʝʥʠʝ ʟʘʜʘʯ 

ʧʦ ʟʘʱʠʪʝ ʠʥʬʦʨʤʘʮʠʠ. ɼʘʥʥʳʝ ʤʝʨʳ ʧʦʟʚʦʣʷʶʪ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʪʴ ʤʥʦʛʠʝ 

ʟʘʜʘʯʠ ʧʦ ʦʙʝʩʧʝʯʝʥʠʶ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ. 

ʇʨʠ ʨʘʩʩʤʦʪʨʝʥʠʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʥʘ ʥʘʯʘʣʴʥʦʤ ʫʨʦʚʥʝ 

ʜʝʪʘʣʠʟʘʮʠʠ ʦʥʘ ʤʦʞʝʪ ʙʳʪʴ ʨʘʩʩʤʦʪʨʝʥʘ ʢʘʢ ʩʦʚʦʢʫʧʥʦʩʪʴ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʝʨʚʠʩʦʚ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʚʳʧʦʣʥʝʥʠʝ ʦʩʥʦʚʥʳʭ 

ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʟʘʜʘʯ ʀʉ. 

ʂ ʯʠʩʣʫ ʩʝʨʚʠʩʦʚ ʙʝʟʦʧʘʩʥʦʩʪʠ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʩʣʝʜʫʶʱʠʝ: 

-  ʠʜʝʥʪʠʬʠʢʘʮʠʷ ʠ ʘʫʪʝʥʪʠʬʠʢʘʮʠʷ; 

-  ʫʧʨʘʚʣʝʥʠʝ ʜʦʩʪʫʧʦʤ; 

-  ʧʨʦʪʦʢʦʣʠʨʦʚʘʥʠʝ ʠ ʘʫʜʠʪ; 

-  ʰʠʬʨʦʚʘʥʠʝ; 

-  ʢʦʥʪʨʦʣʴ ʮʝʣʦʩʪʥʦʩʪʠ; 

-  ʵʢʨʘʥʠʨʦʚʘʥʠʝ; 

-  ʘʥʘʣʠʟ ʟʘʱʠʱʝʥʥʦʩʪʠ; 

-  ʦʙʝʩʧʝʯʝʥʠʝ ʦʪʢʘʟʦʫʩʪʦʡʯʠʚʦʩʪʠ; 

-  ʦʙʝʩʧʝʯʝʥʠʝ ʙʝʟʦʧʘʩʥʦʛʦ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ. 

ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʤʝʨ ʙʝʟʦʧʘʩʥʦʩʪʠ ʥʘ ʦʩʥʦʚʝ ʩʝʨʚʠʩʦʚ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʠʭ 

ʤʝʩʪʘ ʚ ʦʙʱʝʡ ʘʨʭʠʪʝʢʪʫʨʝ ʀʉ: 

-  ʧʨʝʚʝʥʪʠʚʥʳʝ; 

-  ʤʝʨʳ ʦʙʥʘʨʫʞʝʥʠʷ ʥʘʨʫʰʝʥʠʡ; 

-  ʣʦʢʘʣʠʟʫʶʱʠʝ ʟʦʥʫ ʚʦʟʜʝʡʩʪʚʠʷ; 
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-  ʤʝʨʳ ʧʦ ʚʳʷʚʣʝʥʠʶ ʥʘʨʫʰʝʥʠʡ; 

-  ʤʝʨʳ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʨʝʞʠʤʘ ʙʝʟʦʧʘʩʥʦʩʪʠ. 

ʆʩʦʙʝʥʥʦʩʪʠ ʩʦʚʨʝʤʝʥʥʳʭ ʀʉ 

ʉ ʪʦʯʢʠ ʟʨʝʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʥʘʠʙʦʣʝʝ 

ʩʫʱʝʩʪʚʝʥʥʳʤʠ ʷʚʣʷʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʘʩʧʝʢʪʳ: 

-  ʂʦʨʧʦʨʘʪʠʚʥʘʷ ʩʝʪʴ ʷʚʣʷʝʪʩʷ ʨʘʩʧʨʝʜʝʣʝʥʥʦʡ, ʩʚʷʟʠ ʤʝʞʜʫ 

ʦʪʜʝʣʴʥʳʤʠ ʯʘʩʪʷʤʠ ʦʙʝʩʧʝʯʠʚʘʶʪʩʷ ʚʥʝʰʥʠʤʠ ʧʨʦʚʘʡʜʝʨʘʤʠ; 

-  ʂʦʨʧʦʨʘʪʠʚʥʘʷ ʩʝʪʴ ʠʤʝʝʪ ʦʜʥʦ ʠʣʠ ʥʝʩʢʦʣʴʢʦ ʧʦʜʢʣʶʯʝʥʠʡ ʢ Internet; 

-  ʂʨʠʪʠʯʝʩʢʠ ʚʘʞʥʳʝ ʩʝʨʚʝʨʳ ʤʦʛʫʪ ʨʘʩʧʦʣʘʛʘʪʴʩʷ ʥʘ ʨʘʟʣʠʯʥʳʭ 

ʧʣʦʱʘʜʢʘʭ; 

-  ɼʣʷ ʜʦʩʪʫʧʘ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʠʩʧʦʣʴʟʫʶʪʩʷ ʢʘʢ ʢʦʤʧʴʶʪʝʨʳ, ʪʘʢ ʠ 
ʜʨʫʛʠʝ ʤʦʙʠʣʴʥʳʝ ʫʩʪʨʦʡʩʪʚʘ; 

-  ɺ ʪʝʯʝʥʠʝ ʦʜʥʦʛʦ ʩʝʘʥʩʘ ʨʘʙʦʪʳ ʧʦʣʴʟʦʚʘʪʝʣʴ ʦʙʨʘʱʘʝʪʩʷ ʢ ʥʝʩʢʦʣʴʢʠʤ 
ʠʥʬʦʨʤʘʮʠʦʥʥʳʤ ʩʝʨʚʠʩʘʤ; 

-  ʊʨʝʙʦʚʘʥʠʷ ʜʦʩʪʫʧʥʦʩʪʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʝʨʚʠʩʦʚ ʚʳʜʚʠʛʘʶʪʩʷ 

ʜʦʩʪʘʪʦʯʥʦ ʞʝʩʪʢʠʝ; 

-  ʀʥʬʦʨʤʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʝʪʴ ʩ ʘʢʪʠʚʥʳʤʠ 

ʘʛʝʥʪʘʤʠ, ʚ ʧʨʦʮʝʩʩʝ ʨʘʙʦʪʳ ʧʨʦʛʨʘʤʤʥʳʝ ʤʦʜʫʣʠ ʧʝʨʝʜʘʶʪʩʷ ʩ 

ʩʝʨʚʝʨʘ ʥʘ ʢʦʤʧʴʶʪʝʨʳ ʧʦʣʴʟʦʚʘʪʝʣʷ ʠ ʪ.ʧ.; 

-  ʅʝ ʚʩʝ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʝ ʩʠʩʪʝʤʳ ʢʦʥʪʨʦʣʠʨʫʶʪʩʷ ʘʜʤʠʥʠʩʪʨʘʪʦʨʘʤʠ 
ʀʉ; 

-  ʇʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʠ ʤʦʜʫʣʠ, ʧʦʣʫʯʝʥʥʳʝ ʧʦ ʩʝʪʠ, ʥʝ ʤʦʛʫʪ 
ʨʘʩʩʤʘʪʨʠʚʘʪʴʩʷ ʢʘʢ ʥʘʜʝʞʥʳʝ; 

-  ʂʦʥʬʠʛʫʨʘʮʠʷ ʀʉ ʧʦʩʪʦʷʥʥʦ ʠʟʤʝʥʷʝʪʩʷ  ʥʘ ʫʨʦʚʥʷʭ 

ʘʜʤʠʥʠʩʪʨʠʨʦʚʘʥʠʷ ʜʘʥʥʳʭ, ʧʨʦʛʨʘʤʤ, ʘʧʧʘʨʘʪʫʨʳ. 

 

ʆʙʝʩʧʝʯʝʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ 

ʆʙʝʩʧʝʯʝʥʠʝ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠʥʬʦʨʤʘʮʠʠ ʚ ʂʀʉ ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʥʝ 

ʧʨʦʩʪʦ ʚʥʝʜʨʝʥʠʝ ʢʘʢʠʭ-ʪʦ ʩʨʝʜʩʪʚ ʟʘʱʠʪʳ, ʘ ʛʨʘʤʦʪʥʦʝ ʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʝ 

ʧʦʩʪʨʦʝʥʠʝ ʧʦʜʩʠʩʪʝʤ, ʚʭʦʜʷʱʠʭ ʚ ʩʠʩʪʝʤʫ ʦʙʝʩʧʝʯʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ 

ʠʥʬʦʨʤʘʮʠʠ (ʉʆɹʀ), ʧʨʠʯʝʤ ʩʘʤʦ ʧʦʩʪʨʦʝʥʠʝ ʜʦʣʞʥʦ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʨʝʟʫʣʴʪʘʪʘʤʠ ʘʥʘʣʠʟʘ ʘʢʪʫʘʣʴʥʳʭ ʫʛʨʦʟ ʙʝʟʦʧʘʩʥʦʩʪʠ 

ʠʥʬʦʨʤʘʮʠʠ, ʢʦʤʧʣʝʢʩʥʳʤ ʧʦʜʭʦʜʦʤ ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʉʆɹʀ ʠ 

ʫʯʠʪʳʚʘʪʴ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʩʨʝʜʩʪʚʘʤʠ 

ʟʘʱʠʪʳ ʠʥʬʦʨʤʘʮʠʠ. 

ʉʆɹʀ ʜʦʣʞʥʘ ʩʪʨʦʠʪʴʩʷ ʢʘʢ ʠʝʨʘʨʭʠʯʝʩʢʘʷ, ʤʥʦʛʦʫʨʦʚʥʝʚʘʷ ʩʠʩʪʝʤʘ.  

ʂʦʤʧʣʝʢʩʥʳʡ ʧʦʜʭʦʜ, ʧʨʠʤʝʥʷʝʤʳʡ ʧʨʠ ʧʦʩʪʨʦʝʥʠʠ ʉʆɹʀ, 

ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʥʘʣʠʯʠʝ ʥʝʩʢʦʣʴʢʠʭ ʫʨʦʚʥʝʡ ʟʘʱʠʪʳ, ʢʦʪʦʨʳʝ ʦʧʨʝʜʝʣʷʶʪ 

ʪʨʝʙʦʚʘʥʠʷ ʢ ʦʙʝʩʧʝʯʝʥʠʶ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠʥʬʦʨʤʘʮʠʠ ʥʘ ʚʩʝʭ ʵʪʘʧʘʭ ʝʝ 

ʦʙʨʘʱʝʥʠʷ ʚ ʂʀʉ: ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ, ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʛʦ, ʩʝʪʝʚʦʛʦ ʠ 

ʢʘʥʘʣʴʥʦʛʦ. 

 

ʇʦʜʩʠʩʪʝʤʳ ʩʠʩʪʝʤʳ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ 
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-  ʇʦʜʩʠʩʪʝʤʘ ʧʦʜʜʝʨʞʢʠ ʜʦʚʝʨʝʥʥʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʨʝʜʳ 
(ɼʀʉ) ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʧʦʜʜʝʨʞʘʥʠʷ ʮʝʣʦʩʪʥʦʡ ʧʨʦʛʨʘʤʤʥʦ-

ʘʧʧʘʨʘʪʥʦʡ ʩʨʝʜʳ ʂʀʉ, ʦʙʝʩʧʝʯʝʥʠʷ ʛʘʨʘʥʪʠʡ ʜʦʚʝʨʠʪʝʣʴʥʦʩʪʠ 

ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʂʀʉ ʢ ʧʨʝʜʦʩʪʘʚʣʷʝʤʦʡ ʩʠʩʪʝʤʦʡ ʠʥʬʦʨʤʘʮʠʠ ʠ ʩʝʨʚʠʩʘʤ. 

-  ʇʦʜʩʠʩʪʝʤʘ ʘʫʪʝʥʪʠʬʠʢʘʮʠʠ ʠ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʧʨʝʜʥʘʟʥʘʯʝʥʘ 

ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʧʨʦʮʝʜʫʨ ʘʫʪʝʥʪʠʬʠʢʘʮʠʠ/ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʩʝʪʝʚʳʭ 

ʩʫʱʥʦʩʪʝʡ, ʚʭʦʜʷʱʠʭ ʚ ʩʦʩʪʘʚ ʂʀʉ, ʥʘ ʚʩʝʭ ʵʪʘʧʘʭ ʦʙʨʘʙʦʪʢʠ ʠ 

ʦʙʨʘʱʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʚ ʂʀʉ. ʇʦʜʩʠʩʪʝʤʘ ʪʝʩʥʦ ʚʟʘʠʤʦʜʝʡʩʪʚʫʝʪ ʩ 

ʧʦʜʩʠʩʪʝʤʦʡ ʢʦʥʪʨʦʣʷ ʜʦʩʪʫʧʘ. 

-  ʇʦʜʩʠʩʪʝʤʘ ʢʦʥʪʨʦʣʷ ʜʦʩʪʫʧʘ ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʠ 

ʢʦʥʪʨʦʣʷ ʥʘʜ ʜʦʩʪʫʧʦʤ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʢ ɸʈʄ, ʩʝʨʚʝʨʘʤ, ʧʨʠʢʣʘʜʥʳʤ 

ʩʠʩʪʝʤʘʤ, ʩʠʩʪʝʤʥʳʤ ʠ ʩʝʪʝʚʳʤ ʩʝʨʚʠʩʘʤ ʠ ʜʨ., ʚʭʦʜʷʱʠʤ ʚ ʩʦʩʪʘʚ ʂʀʉ, 

ʥʘ ʙʘʟʝ ʤʥʦʛʦʫʨʦʚʥʝʚʦʡ ʇʦʣʠʪʠʢʠ ʙʝʟʦʧʘʩʥʦʩʪʠ. 

-  ʇʦʜʩʠʩʪʝʤʘ ʟʘʱʠʪʳ ʧʦʪʦʢʦʚ ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʩʦʟʜʘʥʠʷ 

ʜʦʚʝʨʝʥʥʳʭ ʢʘʥʘʣʦʚ ʩʚʷʟʠ ʤʝʞʜʫ ʩʪʨʫʢʪʫʨʥʳʤʠ ʩʦʩʪʘʚʣʷʶʱʠʤʠ ʂʀʉ. 

-  ʇʦʜʩʠʩʪʝʤʘ ʘʫʜʠʪʘ ʠ ʨʝʛʠʩʪʨʘʮʠʠ ʦʩʫʱʝʩʪʚʣʷʝʪ ʩʙʦʨ ʠ 

ʭʨʘʥʝʥʠʝ ʠʥʬʦʨʤʘʮʠʠ ʦʙ ʦʙʱʝʤ ʩʦʩʪʦʷʥʠʠ ʧʨʦʛʨʘʤʤʥʳʭ ʠ ʪʝʭʥʠʯʝʩʢʠʭ 

ʢʦʤʧʦʥʝʥʪʦʚ, ʬʫʥʢʮʠʦʥʠʨʫʶʱʠʭ ʦʪʜʝʣʴʥʦ ʠʣʠ ʚʭʦʜʷʱʠʭ ʚ ʩʦʩʪʘʚ 

ʧʦʜʩʠʩʪʝʤ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʠ ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ ʘʥʘʣʠʟʘ 

ʜʘʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ. 

-  ʇʦʜʩʠʩʪʝʤʘ ʫʧʨʘʚʣʝʥʠʷ ï ʢʣʶʯʝʚʘʷ ʧʦʜʩʠʩʪʝʤʘ ʉʆɹʀ, 

ʧʨʝʜʥʘʟʥʘʯʝʥʥʘʷ ʜʣʷ ʦʧʝʨʘʪʠʚʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʢʘʢ ʦʪʜʝʣʴʥʳʤʠ 

ʩʦʩʪʘʚʣʷʶʱʠʤʠ ʉʆɹʀ, ʪʘʢ ʠ ʩʠʩʪʝʤʦʡ ʚ ʮʝʣʦʤ, ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʇʦʣʠʪʠʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ.  

 ʇʦʜʩʠʩʪʝʤʘ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʪʘʢʠʝ ʤʝʭʘʥʠʟʤʳ, ʢʘʢ ʘʥʘʣʠʟ ʠʥʬʦʨʤʘʮʠʠ ʩ 

ʢʦʥʩʦʣʝʡ ʤʦʥʠʪʦʨʠʥʛʘ ʩʨʝʜʩʪʚ ʟʘʱʠʪʳ, ʩʠʩʪʝʤʫ ʧʦʜʜʝʨʞʢʠ ʧʨʠʥʷʪʠʷ 

ʨʝʰʝʥʠʷ ʦʙ ʦʧʝʨʘʪʠʚʥʦʤ ʫʩʠʣʝʥʠʠ/ʦʩʣʘʙʣʝʥʠʠ ʧʦʣʠʪʠʢʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʚ 

ʦʪʜʝʣʴʥʳʭ ʵʣʝʤʝʥʪʘʭ ʠʣʠ ʫʟʣʘʭ ʉʆɹʀ ʠ ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʷ ʚʥʝʰʥʠʤ ʠ 

ʚʥʫʪʨʝʥʥʠʤ ʘʪʘʢʘʤ, ʫʧʨʘʚʣʝʥʠʝ ʦʪʜʝʣʴʥʳʤʠ ʩʨʝʜʩʪʚʘʤʠ ʠ ʢʦʤʧʣʝʢʩʘʤʠ 

ʟʘʱʠʪʳ ʠʥʬʦʨʤʘʮʠʠ ʠ ʜʨ. 

 

ʅʘʙʦʨʳ ʧʦʜʩʠʩʪʝʤ ʟʘʱʠʪʳ 

ʉʆɹʀ ʜʣʷ ʢʘʞʜʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʨʘʟʣʠʯʥʳʡ ʥʘʙʦʨ 

ʧʦʜʩʠʩʪʝʤ (ʨʝʰʝʥʠʡ), ʢʦʪʦʨʳʡ ʥʝ ʷʚʣʷʝʪʩʷ ʩʪʘʥʜʘʨʪʥʳʤ ʠ ʨʘʟʣʠʯʝʥ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʙʠʟʥʝʩ-ʟʘʜʘʯ, ʨʝʰʘʝʤʳʭ ʂʀʉ. ʆʜʥʘʢʦ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ 

ʥʝʩʢʦʣʴʢʦ ʙʘʟʦʚʳʭ ʧʦʜʩʠʩʪʝʤ, ʩʦʩʪʘʚʣʷʶʱʠʭ ʉʆɹʀ ʢʦʨʧʦʨʘʪʠʚʥʦʡ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʧʨʘʢʪʠʯʝʩʢʠ ʣʶʙʦʡ ʦʨʛʘʥʠʟʘʮʠʠ: 

-  ʧʦʜʩʠʩʪʝʤʘ ʙʝʟʦʧʘʩʥʦʛʦ ʧʦʜʢʣʶʯʝʥʠʷ ʢʦʨʧʦʨʘʪʠʚʥʦʡ ʩʝʪʠ ʢ 

ʀʥʪʝʨʥʝʪʫ; 

-  ʧʦʜʩʠʩʪʝʤʘ ʟʘʱʠʪʳ ʢʦʨʧʦʨʘʪʠʚʥʦʡ ʵʣʝʢʪʨʦʥʥʦʡ ʧʦʯʪʳ; 

-  ʧʦʜʩʠʩʪʝʤʘ ʟʘʱʠʪʳ ʦʪ ʚʨʝʜʦʥʦʩʥʳʭ ʧʨʦʛʨʘʤʤ ʠ ʢʦʤʧʴʶʪʝʨʥʳʭ 

ʚʠʨʫʩʦʚ; 

-  ʧʦʜʩʠʩʪʝʤʘ ʟʘʱʠʪʳ ʚʥʫʪʨʝʥʥʠʭ ʠ ʚʥʝʰʥʠʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʧʦʪʦʢʦʚ; 
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-  ʧʦʜʩʠʩʪʝʤʘ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʚʪʦʨʞʝʥʠʡ; 

-  ʧʦʜʩʠʩʪʝʤʘ ʟʘʱʠʪʳ ʠʥʬʦʨʤʘʮʠʠ ʧʝʨʩʦʥʘʣʴʥʳʭ ʢʦʤʧʴʶʪʝʨʦʚ ʦʪ ʅʉɼ; 

-  ʧʦʜʩʠʩʪʝʤʘ ʢʦʥʪʨʦʣʷ ʮʝʣʦʩʪʥʦʩʪʠ ʧʨʦʛʨʘʤʤʥʦʡ ʩʨʝʜʳ; 

-  ʧʦʜʩʠʩʪʝʤʘ ʨʝʟʝʨʚʥʦʛʦ ʢʦʧʠʨʦʚʘʥʠʷ ʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʜʘʥʥʳʭ (ʈʠʩ. 

8.1). 

 

ʌʫʥʢʮʠʦʥʘʣʴʥʳʝ ʧʦʜʩʠʩʪʝʤʳ ʟʘʱʠʪʳ 

 
ʈʠʩʫʥʦʢ 8.1- ʌʫʥʢʮʠʦʥʘʣʴʥʳʝ ʧʦʜʩʠʩʪʝʤʳ ʟʘʱʠʪʳ 

 

ʀʜʝʥʪʠʬʠʢʘʮʠʷ ʠ ʘʫʪʝʥʪʠʬʠʢʘʮʠʷ. ʀʜʝʥʪʠʬʠʢʘʮʠʷ ʠ 

ʘʫʪʝʥʪʠʬʠʢʘʮʠʷ ï ʦʩʥʦʚʘ ʧʨʦʛʨʘʤʤʥʦ-ʪʝʭʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ ʀɹ. 

ʀʜʝʥʪʠʬʠʢʘʮʠʷ ʧʦʟʚʦʣʷʝʪ ʩʫʙʲʝʢʪʫ ʫʢʘʟʘʪʴ ʩʚʦʝ ʠʤʷ ʚ ʀʉ. ɸʫʪʝʥʪʠʬʠʢʘʮʠʷ 

ʷʚʣʷʝʪʩʷ ʤʝʨʦʡ ʧʦʜʪʚʝʨʞʜʝʥʠʷ ʚʚʝʜʝʥʥʦʛʦ ʠʜʝʥʪʠʬʠʢʘʪʦʨʘ. 

ɸʫʪʝʥʪʠʬʠʢʘʮʠʷ ʙʳʚʘʝʪ ʦʜʥʦʩʪʦʨʦʥʥʝʡ (ʢʣʠʝʥʪ ʜʦʢʘʟʳʚʘʝʪ ʧʦʜʣʠʥʥʦʩʪʴ 

ʩʝʨʚʝʨʫ) ʠʣʠ ʜʚʫʩʪʦʨʦʥʥʝʡ (ʚʟʘʠʤʥʦʡ). 

ʇʘʨʦʣʴʥʘʷ ʘʫʪʝʥʪʠʬʠʢʘʮʠʷ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʧʘʨʦʣʷ ʧʨʠ 

ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʩʫʙʲʝʢʪʘ. ɼʦʩʪʦʠʥʩʪʚʘ: ʧʨʦʩʪʦʪʘ ʠ ʫʜʦʙʩʪʚʘ ʜʣʷ ʯʝʣʦʚʝʢʘ. 

ʅʝʜʦʩʪʘʪʢʠ: ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʩʣʘʙʘʷ ʟʘʱʠʪʘ. 

ʇʘʨʦʣʴʥʘʷ ʟʘʱʠʪʘ. ʄʝʨʳ ʧʦ ʦʙʝʩʧʝʯʝʥʠʶ ʥʘʜʝʞʥʦʩʪʠ ʧʘʨʦʣʴʥʦʡ 

ʟʘʱʠʪʳ: 

-  ʅʘʣʦʞʝʥʠʝ ʪʝʭʥʠʯʝʩʢʠʭ ʦʛʨʘʥʠʯʝʥʠʡ (ʜʣʠʥʘ ʧʘʨʦʣʷ, ʘʣʬʘʚʠʪ ʧʘʨʦʣʷ) 

-  ʋʧʨʘʚʣʝʥʠʝ ʩʨʦʢʦʤ ʜʝʡʩʪʚʠʷ ʧʘʨʦʣʷ, ʝʛʦ ʧʝʨʠʦʜʠʯʝʩʢʘʷ ʩʤʝʥʘ 

-  ʆʛʨʘʥʠʯʝʥʠʝ ʜʦʩʪʫʧʘ ʢ ʬʘʡʣʫ ʧʘʨʦʣʝʡ 

-  ʆʛʨʘʥʠʯʝʥʠʝ ʯʠʩʣʘ ʥʝʫʜʘʯʥʳʭ ʧʦʧʳʪʦʢ ʚʭʦʜʘ ʚ ʩʠʩʪʝʤʫ 

-  ʆʙʫʯʝʥʠʝ ʧʦʣʴʟʦʚʘʪʝʣʝʡ 
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-  ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʦʛʨʘʤʤʥʳʭ ʩʨʝʜʩʪʚ ʛʝʥʝʨʘʮʠʠ ʧʘʨʦʣʝʡ 

ʆʜʥʦʨʘʟʦʚʳʝ ʧʘʨʦʣʠ. ʆʜʠʥ ʠʟ ʩʧʦʩʦʙʦʚ ʧʦʚʳʰʝʥʠʷ ʥʘʜʝʞʥʦʩʪʠ 

ʧʘʨʦʣʴʥʦʡ ʩʭʝʤʳ ï ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʦʜʥʦʨʘʟʦʚʳʭ ʧʘʨʦʣʝʡ (ʥʘʧʨʠʤʝʨ, ʩʠʩʪʝʤʘ 

S/Key): 

-  ɺ ʧʨʦʮʝʩʩʝ ʘʫʪʝʥʪʠʬʠʢʘʮʠʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʦʜʥʦʩʪʦʨʦʥʥʷʷ ʬʫʥʢʮʠʷ f, 

ʜʘʥʥʘʷ ʬʫʥʢʮʠʷ ʠʟʚʝʩʪʥʘ ʧʦʣʴʟʦʚʘʪʝʣʶ ʠ ʩʝʨʚʝʨʫ ʘʫʪʝʥʪʠʬʠʢʘʮʠʠ. 

-  ɿʘʜʘʥ ʢʣʶʯ K, ʠʟʚʝʩʪʥʳʡ ʪʦʣʴʢʦ ʧʦʣʴʟʦʚʘʪʝʣʶ. 

-  ʅʘ ʵʪʘʧʝ ʥʘʯʘʣʴʥʦʛʦ ʘʜʤʠʥʠʩʪʨʠʨʦʚʘʥʠʷ ʬʫʥʢʮʠʷ f ʧʨʠʤʝʥʷʝʪʩʷ ʢ 

ʢʣʶʯʫ K n ʨʘʟ, ʨʝʟʫʣʴʪʘʪ ʩʦʭʨʘʥʷʝʪʩʷ ʥʘ ʩʝʨʚʝʨ. 

-  ɺʦ ʚʨʝʤʷ ʘʫʪʝʥʪʠʬʠʢʘʮʠʠ ʩʝʨʚʝʨ ʧʨʠʩʳʣʘʝʪ ʥʘ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʫʶ 
ʩʠʩʪʝʤʫ ʯʠʩʣʦ (n-1). 

-  ʇʦʣʴʟʦʚʘʪʝʣʴ ʧʨʠʤʝʥʷʝʪ ʬʫʥʢʮʠʶ f ʢ ʩʝʢʨʝʪʥʦʤʫ ʯʠʩʣʫ (n-1) ʨʘʟ ʠ 

ʦʪʧʨʘʚʣʷʝʪ ʨʝʟʫʣʴʪʘʪ ʩʝʨʚʝʨʫ. 

-  ʉʝʨʚʝʨ ʧʨʠʤʝʥʷʝʪ ʬʫʥʢʮʠʶ f ʢ ʧʦʣʫʯʝʥʥʦʤʫ ʦʪ ʧʦʣʴʟʦʚʘʪʝʣʷ ʟʥʘʯʝʥʠʶ 

ʠ ʩʨʘʚʥʠʚʘʝʪ ʩ ʨʘʥʝʝ ʩʦʭʨʘʥʝʥʥʦʡ ʚʝʣʠʯʠʥʦʡ. ɺ ʩʣʫʯʘʝ ʩʦʚʧʘʜʝʥʠʷ 

ʧʦʜʣʠʥʥʦʩʪʴ ʩʯʠʪʘʝʪʩʷ ʫʩʪʘʥʦʚʣʝʥʥʦʡ, ʩʝʨʚʝʨ ʟʘʧʦʤʠʥʘʝʪ ʧʨʠʩʣʘʥʥʦʝ 

ʟʥʘʯʝʥʠʝ ʠ ʫʤʝʥʴʰʘʝʪ ʥʘ ʝʜʠʥʠʮʫ ʩʯʝʪʯʠʢ. 

 

ɸʫʪʝʥʪʠʬʠʢʘʮʠʷ Kerberos 

ʉʭʝʤʘ Kerberos ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ ʘʫʪʝʥʪʠʬʠʢʘʮʠʠ ʚ 

ʦʪʢʨʳʪʦʡ ʩʝʪʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʪʨʝʪʴʝʡ ʜʦʚʝʨʝʥʥʦʡ ʩʪʦʨʦʥʳ (ʈʠʩ. 8.2). 

ʏʪʦʙʳ ʧʦʣʫʯʠʪʴ ʜʦʩʪʫʧ ʢ ʩʝʨʚʝʨʫ SS, ʢʣʠʝʥʪ C ʧʦʩʳʣʘʝʪ Kerberos 

ʟʘʧʨʦʩ, ʩʦʜʝʨʞʘʱʠʡ ʩʚʝʜʝʥʠʷ ʦ ʢʣʠʝʥʪʝ ʠ ʟʘʧʨʘʰʠʚʘʝʤʦʡ ʫʩʣʫʛʝ. ɺ ʦʪʚʝʪ 

Kerberos ʚʦʟʚʨʘʱʘʝʪ ʪʘʢ ʥʘʟʳʚʘʝʤʳʡ ʙʠʣʝʪ, ʟʘʰʠʬʨʦʚʘʥʥʳʡ ʩʝʢʨʝʪʥʳʤ 

ʢʣʶʯʦʤ ʩʝʨʚʝʨʘ, ʠ ʢʦʧʠʶ ʯʘʩʪʠ ʠʥʬʦʨʤʘʮʠʠ ʠʟ ʙʠʣʝʪʘ, ʟʘʰʠʬʨʦʚʘʥʥʦʛʦ 

ʩʝʢʨʝʪʥʳʤ ʢʣʶʯʦʤ ʢʣʠʝʥʪʘ. ʂʣʠʝʥʪ ʨʘʩʰʠʬʨʦʚʳʚʘʝʪ ʚʪʦʨʫʶ ʧʦʨʮʠʶ 

ʜʘʥʥʳʭ ʠ ʧʝʨʝʩʳʣʘʝʪ ʝʝ ʚʤʝʩʪʝ ʩ ʙʠʣʝʪʦʤ ʩʝʨʚʝʨʫ. ʉʝʨʚʝʨ, ʨʘʩʰʠʬʨʦʚʘʚ 

ʙʠʣʝʪ, ʩʨʘʚʥʠʚʘʝʪ ʩ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʝʡ, ʧʨʠʩʣʘʥʥʦʡ ʢʣʠʝʥʪʦʤ. 

ʉʦʚʧʘʜʝʥʠʝ ʙʫʜʝʪ ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʪʴ ʦ ʪʦʤ, ʯʪʦ ʢʣʠʝʥʪ ʩʤʦʛ ʨʘʩʰʠʬʨʦʚʘʪʴ 

ʜʘʥʥʳʝ, ʧʨʠʩʣʘʥʥʳʝ ʝʤʫ Kerberos, ʠ ʵʪʠʤ ʧʦʜʪʚʝʨʞʜʘʝʪ ʟʥʘʥʠʝ ʩʝʢʨʝʪʥʦʛʦ 

ʢʣʶʯʘ ʠ ʩʚʦʶ ʧʦʜʣʠʥʥʦʩʪʴ. 

ɺ ʩʭʝʤʝ Kerberos ʩʘʤʠ ʩʝʢʨʝʪʥʳʝ ʢʣʶʯʠ ʥʝ ʧʝʨʝʜʘʶʪʩʷ ʧʦ ʩʝʪʠ, ʦʥʠ 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʪʦʣʴʢʦ ʚ ʧʨʦʮʝʩʩʝ ʰʠʬʨʦʚʘʥʠʷ. 

1. ʂʣʠʝʥʪ C -> Kerberos (KDC): c, s, é ʢʣʠʝʥʪ ʥʘʧʨʘʚʣʷʝʪ Kerberos 

ʩʚʝʜʝʥʠʷ ʦ ʩʝʙʝ ʠ ʟʘʧʨʘʰʠʚʘʝʤʦʤ ʩʝʨʚʝʨʝ 

2. Kerberos(KDC) -> ʢʣʠʝʥʪ ʉ: {d1}Kc, {Tc.s} Ks Kerberos ʚʦʟʚʨʘʱʘʝʪ 

ʙʠʣʝʪ, ʟʘʰʠʬʨʦʚʘʥʥʳʡ ʢʣʶʯʦʤ ʩʝʨʚʝʨʘ ʠ ʜʦʧʦʣʥʠʪʝʣʴʥʫʶ ʠʥʬʦʨʤʘʮʠʶ, 

ʟʘʰʠʬʨʦʚʘʥʥʫʶ ʢʣʶʯʦʤ ʢʣʠʝʥʪʘ 

3. ʂʣʠʝʥʪ C -> ʩʝʨʚʝʨ SS: d2, {Tc.s} Ks ʢʣʠʝʥʪ ʥʘʧʨʘʚʣʷʝʪ ʥʘ ʩʝʨʚʝʨ 

ʙʠʣʝʪ ʠ ʜʦʧʦʣʥʠʪʝʣʴʥʫʶ ʠʥʬʦʨʤʘʮʠʶ 
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ʈʠʩʫʥʦʢ 8.2- ʉʭʝʤʘ Kerberos 

 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʙʠʦʤʝʪʨʠʯʝʩʢʠʭ ʜʘʥʥʳʭ 

ɼʣʷ ʚʳʧʦʣʥʝʥʠʷ ʠʜʝʥʪʠʬʠʢʘʮʠʠ/ʘʫʪʝʥʪʠʬʠʢʘʮʠʠ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʯʘʩʪʦ 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʙʠʦʤʝʪʨʠʯʝʩʢʠʝ ʜʘʥʥʳʝ  (ʈʠʩ. 8.3): 

-  ʦʪʧʝʯʘʪʢʠ ʧʘʣʴʮʝʚ 

-  ʩʝʪʯʘʪʢʘ ʠ ʨʦʛʦʚʠʮʘ ʛʣʘʟʘ; 

-  ʛʝʦʤʝʪʨʠʷ ʨʫʢʠ ʠ ʣʠʮʘ; 

-  ʛʦʣʦʩ ʠ ʨʘʩʧʦʟʥʘʚʘʥʠʝ ʨʝʯʠ; 

-  ʧʦʜʧʠʩʴ ʠ ʨʘʙʦʪʘ ʩ ʢʣʘʚʠʘʪʫʨʦʡ. 

 

 
 

ʈʠʩʫʥʦʢ 8.3- ʉʭʝʤʘ ʙʠʦʤʝʪʨʠʯʝʩʢʦʡ ʟʘʱʠʪʳ ʠʥʬʦʨʤʘʮʠʠ 

 

ɹʠʦʤʝʪʨʠʯʝʩʢʘʷ ʟʘʱʠʪʘ ʜʘʥʥʳʭ ʩʝʛʦʜʥʷ ʨʝʰʘʝʪ ʨʷʜ ʚʘʞʥʳʭ ʟʘʜʘʯ ʥʘ 

ʩʘʤʦʤ ʚʳʩʦʢʦʤ ʫʨʦʚʥʝ (ʛʦʣʦʩʦʚʘʥʠʝ, ʚʦʧʨʦʩʳ ʤʠʛʨʘʮʠʠ, ʨʘʙʦʪʘ ʩʧʝʮʩʣʫʞʙ). 

ɹʠʦʤʝʪʨʠʷ ʷʚʣʷʝʪʩʷ ʣʫʯʰʝʡ ʘʣʴʪʝʨʥʘʪʠʚʦʡ ʪʨʘʜʠʮʠʦʥʥʳʤ ʤʝʪʦʜʘʤ, ʫʞʝ 
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ʩʝʛʦʜʥʷ ʚ ʤʠʨʝ ʙʦʣʝʝ 300 ʢʦʤʧʘʥʠʡ ʟʘʥʠʤʘʶʪʩʷ ʵʪʠʤʠ ʨʘʟʨʘʙʦʪʢʘʤʠ ʠ 

ʧʨʦʠʟʚʦʜʩʪʚʦʤ, ʝʤʢʦʩʪʴ ʨʳʥʢʘ ï ʜʝʩʷʪʢʠ ʤʠʣʣʠʘʨʜʦʚ ʜʦʣʣʘʨʦʚ. ʕʪʦ 

ʚʧʝʯʘʪʣʷʝʪ, ʥʦ ʥʝ ʚʩʝ ʪʘʢ ʨʘʜʫʞʥʦ, ʩʫʱʝʩʪʚʫʶʪ ʧʨʦʙʣʝʤʳ ʚ ʚʦʧʨʦʩʘʭ 

ʙʠʦʤʝʪʨʠʯʝʩʢʦʡ ʟʘʱʠʪʳ ʠʥʬʦʨʤʘʮʠʠ. ʃʶʙʳʝ ʩʢʘʥʝʨʳ ʤʦʞʥʦ ʦʙʤʘʥʫʪʴ, 

ʦʮʠʬʨʦʚʘʥʥʫʶ ʙʠʦʤʝʪʨʠʯʝʩʢʫʶ ʠʥʬʦʨʤʘʮʠʶ ʤʦʞʥʦ ʧʦʪʝʨʷʪʴ. ʀ ʵʪʦ ʧʦʢʘ 

ʩʘʤʳʝ ʫʷʟʚʠʤʳʝ ʤʝʩʪʘ ʙʠʦʤʝʪʨʠʠ. ʅʝʚʳʩʦʢʘʷ ʥʘʜʝʞʥʦʩʪʴ ʩʢʘʥʝʨʦʚ ʧʨʠ 

ʩʯʠʪʳʚʘʥʠʠ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʯʝʣʦʚʝʢʘ, ʪʘʢ ʢʘʢ ʥʘ ʠʭ ʨʘʙʦʪʫ ʤʦʞʝʪ 

ʚʣʠʷʪʴ ʟʘʧʳʣʝʥʥʦʩʪʴ, ʚʣʘʞʥʦʩʪʴ ʧʦʤʝʱʝʥʠʷ. ɻʨʷʟʥʳʝ ʨʫʢʠ, ʧʣʦʭʦʝ 

ʦʩʚʝʱʝʥʠʝ, ʧʣʦʭʦ ʚʳʩʪʘʚʣʝʥʥʦʝ ʢ ʦʙʲʝʢʪʠʚʫ ʣʠʮʦ, ʠʟʤʝʥʝʥʥʳʡ ʠʟ-ʟʘ ʙʦʣʝʟʥʠ 

ʠʣʠ ʩʪʨʝʩʩʘ ʛʦʣʦʩ ï ʚʩʝ ʵʪʦ ʧʨʠʚʦʜʠʪ ʢ ʠʩʢʘʞʝʥʠʶ ʠʥʬʦʨʤʘʮʠʠ. ʉʪʨʘʭʠ ʠ 

ʧʨʝʜʫʙʝʞʜʝʥʠʷ ʣʶʜʝʡ ʪʦʞʝ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʢ ʤʠʥʫʩʘʤ ʙʠʦʤʝʪʨʠʯʝʩʢʠʭ 

ʩʠʩʪʝʤ ʙʝʟʦʧʘʩʥʦʩʪʠ. 

ʋʧʨʘʚʣʝʥʠʝ ʜʦʩʪʫʧʦʤ 

ʋʧʨʘʚʣʝʥʠʝ ʜʦʩʪʫʧʦʤ ʧʦʟʚʦʣʷʝʪ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʪʝ ʜʝʡʩʪʚʠʷ, ʢʦʪʦʨʳʝ 

ʩʫʙʲʝʢʪʳ ʠʤʝʶʪ ʧʨʘʚʦ ʚʳʧʦʣʥʷʪʴ ʥʘʜ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤʠ ʦʙʲʝʢʪʘʤʠ. 

ʊʨʘʜʠʮʠʦʥʥʘʷ ʧʦʩʪʘʥʦʚʢʘ ʟʘʜʘʯʠ ʩʦʩʪʦʠʪ ʚ ʩʫʱʝʩʪʚʦʚʘʥʠʠ 

ʩʦʚʦʢʫʧʥʦʩʪʠ ʩʫʙʲʝʢʪʦʚ Si ʠ ʥʘʙʦʨʘ ʦʙʲʝʢʪʦʚ Oj. 

ɿʘʜʘʯʘ ʣʦʛʠʯʝʩʢʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦʙʳ ʜʣʷ ʢʘʞʜʦʡ ʧʘʨʳ 

(Si,Oj) ʦʧʨʝʜʝʣʠʪʴ ʤʥʦʞʝʩʪʚʦ ʜʦʧʫʩʪʠʤʳʭ ʦʧʝʨʘʮʠʡ ʠ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ 

ʚʳʧʦʣʥʝʥʠʝ ʫʩʪʘʥʦʚʣʝʥʥʦʛʦ ʧʦʨʷʜʢʘ. 

ʆʪʥʦʰʝʥʠʝ çʩʫʙʲʝʢʪʳ-ʦʙʲʝʢʪʳè ʤʦʞʝʪ ʙʳʪʴ ʧʨʝʜʩʪʘʚʣʝʥʦ ʚ ʚʠʜʝ 

ʤʘʪʨʠʮʳ, ʚ ʩʪʨʦʢʘʭ ʢʦʪʦʨʦʡ ʧʝʨʝʯʠʩʣʝʥʳ ʩʫʙʲʝʢʪʳ, ʚ ʩʪʦʣʙʮʘʭ ï ʦʙʲʝʢʪʳ 

ʜʦʩʪʫʧʘ. ʂʣʝʪʢʠ ʥʘ ʧʝʨʝʩʝʯʝʥʠʠ ʩʪʨʦʢ ʠ ʩʪʦʣʙʮʦʚ ʟʘʜʘʶʪ ʫʩʣʦʚʠʷ ʠ ʧʨʘʚʘ 

ʜʦʩʪʫʧʘ. 

ʇʦʩʢʦʣʴʢʫ ʪʘʢʘʷ ʤʘʪʨʠʮʘ ʯʘʩʪʦ ʦʢʘʟʳʚʘʝʪʩʷ ʨʘʟʨʝʞʝʥʥʦʡ, 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʩʧʠʩʢʠ ʧʨʘʚ ʜʦʩʪʫʧʘ, ʪ.ʝ. ʩʪʦʣʙʮʳ ʜʘʥʥʦʡ ʤʘʪʨʠʮʳ. 

ʂʦʥʪʨʦʣʴ ʧʨʘʚ ʜʦʩʪʫʧʘ ʧʨʦʠʟʚʦʜʠʪʩʷ ʩʧʝʮʠʘʣʴʥʳʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ 

ʧʨʦʛʨʘʤʤʥʦʡ ʩʨʝʜʳ ï ʷʜʨʦʤ ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ, ʩʝʨʚʠʩʘʤʠ 

ʙʝʟʦʧʘʩʥʦʩʪʠ, ʩʠʩʪʝʤʦʡ ʫʧʨʘʚʣʝʥʠʷ ʙʘʟʘʤʠ ʜʘʥʥʳʭ, ʧʨʦʛʨʘʤʤʥʳʤʠ 

ʤʦʜʫʣʷʤʠ ʧʨʦʤʝʞʫʪʦʯʥʦʛʦ ʩʣʦʷ. 

ʇʨʠ ʨʘʟʨʝʰʝʥʠʠ ʜʦʩʪʫʧʘ ʧʨʦʚʦʜʠʪʩʷ ʘʥʘʣʠʟ ʩʣʝʜʫʶʱʝʡ ʠʥʬʦʨʤʘʮʠʠ: 

-  ʀʜʝʥʪʠʬʠʢʘʪʦʨ ʩʫʙʲʝʢʪʘ ï ʜʠʩʢʨʝʮʠʦʥʥʳʡ (ʧʨʦʠʟʚʦʣʴʥʳʡ) 

ʜʦʩʪʫʧ; 

-  ɸʪʨʠʙʫʪʳ ʩʫʙʲʝʢʪʘ (ʤʝʪʢʘ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʛʨʫʧʧʘ ʧʦʣʴʟʦʚʘʪʝʣʝʡ) ï 

ʤʘʥʜʘʪʥʳʡ (ʧʨʠʥʫʜʠʪʝʣʴʥʳʡ) ʜʦʩʪʫʧ. 

ʅʝʜʦʩʪʘʪʢʠ ʜʠʩʢʨʝʮʠʦʥʥʦʛʦ ʜʦʩʪʫʧʘ: 

-  ʫʧʨʘʚʣʝʥʠʝ ʜʦʩʪʫʧʦʤ ʪʨʝʙʫʝʪ ʫʧʨʘʚʣʝʥʠʷ ʤʥʦʛʠʤʠ ʦʙʲʝʢʪʘʤʠ, 
ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʨʘʟʜʝʣʝʥʠʶ ʬʫʥʢʮʠʡ ʫʧʨʘʚʣʝʥʠʷ ʤʝʞʜʫ ʤʥʦʛʠʤʠ 

ʧʦʣʴʟʦʚʘʪʝʣʷʤʠ; 

-  ʧʨʘʚʘ ʜʦʩʪʫʧʘ ʩʫʱʝʩʪʚʫʶʪ ʦʪʜʝʣʴʥʦ ʦʪ ʜʘʥʥʳʭ (ʵʪʦ ʧʦʟʚʦʣʷʝʪ 

ʟʣʦʫʤʳʰʣʝʥʥʠʢʫ, ʠʤʝʶʱʝʤʫ ʜʦʩʪʫʧ ʢ ʠʥʬʦʨʤʘʮʠʠ, ʟʘʧʠʩʘʪʴ ʜʦʩʪʫʧʥʳʡ 

ʚʩʝʤ ʬʘʡʣ ʠʣʠ ʧʦʜʤʝʥʠʪʴ ʠʥʬʦʨʤʘʮʠʶ). 
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ʈʦʣʝʚʦʝ ʫʧʨʘʚʣʝʥʠʝ: 

-  ʄʝʞʜʫ ʧʦʣʴʟʦʚʘʪʝʣʷʤʠ ʠ ʠʭ ʧʨʘʚʘʤʠ ʜʦʩʪʫʧʘ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ 
ʧʨʦʤʝʞʫʪʦʯʥʘʷ ʩʫʱʥʦʩʪʴ ï ʨʦʣʴ ʧʦʣʴʟʦʚʘʪʝʣʷ ʚ ʀʉ. 

-  ɼʣʷ ʢʘʞʜʦʛʦ ʧʦʣʴʟʦʚʘʪʝʣʷ ʤʦʛʫʪ ʙʳʪʴ ʘʢʪʠʚʥʳʤʠ ʥʝʩʢʦʣʴʢʦ 

ʨʦʣʝʡ, ʢʘʞʜʘʷ ʠʟ ʢʦʪʦʨʳʭ ʜʘʝʪ ʦʧʨʝʜʝʣʝʥʥʳʝ ʧʨʘʚʘ. 

-  ʈʦʣʴ ʥʝʡʪʨʘʣʴʥʘ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʢʦʥʢʨʝʪʥʳʤ ʚʠʜʘʤ ʧʨʘʚ ʠ 
ʩʧʦʩʦʙʘʤ ʠʭ ʧʨʦʚʝʨʢʠ, ʨʝʘʣʠʟʫʝʪ ʦʙʲʝʢʪʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʡ ʧʦʜʭʦʜ ʢ 

ʫʧʨʘʚʣʝʥʠʶ ʧʦʣʴʟʦʚʘʪʝʣʷʤʠ. 

ʈʦʣʝʚʦʝ ʫʧʨʘʚʣʝʥʠʝ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦʥʷʪʠʷʤʠ: 

-  ʇʦʣʴʟʦʚʘʪʝʣʴ 

-  ʉʝʘʥʩ ʨʘʙʦʪʳ ʧʦʣʴʟʦʚʘʪʝʣʷ 

-  ʈʦʣʴ (ʦʧʨʝʜʝʣʷʝʤʘʷ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʡ ʩʪʨʫʢʪʫʨʦʡ) 

-  ʆʙʲʝʢʪ (ʩʫʱʥʦʩʪʴ, ʜʦʩʪʫʧ ʢ ʢʦʪʦʨʦʡ ʨʘʟʛʨʘʥʠʯʠʚʘʝʪʩʷ) 

-  ʆʧʝʨʘʮʠʷ (ʚʳʧʦʣʥʷʝʤʘʷ ʥʘʜ ʦʙʲʝʢʪʦʤ) 

-  ʇʨʘʚʦ ʜʦʩʪʫʧʘ 

 

ʇʨʦʪʦʢʦʣʠʨʦʚʘʥʠʝ ʠ ʘʫʜʠʪ 

ʇʨʦʪʦʢʦʣʠʨʦʚʘʥʠʝ ï ʩʙʦʨ ʠ ʥʘʢʦʧʣʝʥʠʝ ʠʥʬʦʨʤʘʮʠʠ ʦ ʩʦʙʳʪʠʷʭ ʀʉ 

(ʚʥʝʰʥʠʭ, ʚʥʫʪʨʝʥʥʠʭ, ʢʣʠʝʥʪʩʢʠʭ). ɸʫʜʠʪ ï ʘʥʘʣʠʟ ʥʘʢʦʧʣʝʥʥʦʡ 

ʠʥʬʦʨʤʘʮʠʠ, ʧʨʦʚʦʜʠʤʳʡ ʦʧʝʨʘʪʠʚʥʦ ʠʣʠ ʧʝʨʠʦʜʠʯʝʩʢʠ. ʇʦʟʚʦʣʷʝʪ ʨʝʰʠʪʴ 

ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ: 

-  ʆʙʝʩʧʝʯʝʥʠʝ ʧʦʜʦʪʯʝʪʥʦʩʪʠ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʠ ʘʜʤʠʥʠʩʪʨʘʪʦʨʦʚ 

ʀʉ; 

-  ʆʙʝʩʧʝʯʝʥʠʝ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʩʦʙʳʪʠʡ;  

-  ʆʙʥʘʨʫʞʝʥʠʝ ʧʦʧʳʪʦʢ ʥʘʨʫʰʝʥʠʡ ʀɹ; 

-  ʇʨʝʜʦʩʪʘʚʣʝʥʠʝ ʠʥʬʦʨʤʘʮʠʠ ʜʣʷ ʚʳʷʚʣʝʥʠʷ ʠ ʘʥʘʣʠʟʘ ʧʨʦʙʣʝʤ. 

ʉʦʙʳʪʠʷ, ʨʝʢʦʤʝʥʜʫʝʤʳʝ ʜʣʷ ʧʨʦʪʦʢʦʣʠʨʦʚʘʥʠʷ ʚ çʆʨʘʥʞʝʚʦʡ ʢʥʠʛʝè: 

-  ɺʭʦʜ ʚ ʩʠʩʪʝʤʫ; 

-  ɺʳʭʦʜ ʠʟ ʩʠʩʪʝʤʳ; 

-  ʆʙʨʘʱʝʥʠʝ ʢ ʫʜʘʣʝʥʥʦʡ ʩʠʩʪʝʤʝ; 

-  ʆʧʝʨʘʮʠʠ ʩ ʬʘʡʣʘʤʠ; 

-  ʉʤʝʥʘ ʧʨʠʚʠʣʝʛʠʡ ʠʣʠ ʠʥʳʭ ʘʪʨʠʙʫʪʦʚ ʙʝʟʦʧʘʩʥʦʩʪʠ. 

ʇʨʠ ʧʨʦʪʦʢʦʣʠʨʦʚʘʥʠʠ ʨʝʢʦʤʝʥʜʫʶʪ ʟʘʧʠʩʳʚʘʪʴ ʩʣʝʜʫʶʱʫʶ 

ʠʥʬʦʨʤʘʮʠʶ: 

-  ɼʘʪʫ ʠ ʚʨʝʤʷ ʩʦʙʳʪʠʷ; 

-  ʋʥʠʢʘʣʴʥʳʡ ʠʜʝʥʪʠʬʠʢʘʪʦʨ ʩʫʙʲʝʢʪʘ ï ʠʥʠʮʠʘʪʦʨʘ ʩʦʙʳʪʠʷ; 

-  ʈʝʟʫʣʴʪʘʪ ʩʦʙʳʪʠʷ; 

-  ʀʩʪʦʯʥʠʢ ʟʘʧʨʦʩʘ; 

-  ʀʤʝʥʘ ʦʙʲʝʢʪʦʚ; 

-  ʆʧʠʩʘʥʠʝ ʠʟʤʝʥʝʥʠʡ, ʚʥʝʩʝʥʥʳʭ ʚ ʙʘʟʫ ʜʘʥʥʳʭ ʟʘʱʠʪʳ. 

 

ɸʢʪʠʚʥʳʡ ʘʫʜʠʪ 
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ɿʘʜʘʯʘ ʘʢʪʠʚʥʦʛʦ ʘʫʜʠʪʘ ï ʚʳʷʚʣʝʥʠʝ ʧʦʜʦʟʨʠʪʝʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʠ 

ʫʧʨʘʚʣʝʥʠʝ ʩʨʝʜʩʪʚʘʤʠ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʨʝʘʛʠʨʦʚʘʥʠʷ ʥʘ ʥʝʝ. ɸʢʪʠʚʥʦʩʪʴ, 

ʢʦʪʦʨʘʷ ʧʨʦʪʠʚʦʨʝʯʠʪ ʧʦʣʠʪʠʢʝ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʨʘʟʜʝʣʷʶʪ ʥʘ: 

-  ʘʪʘʢʠ, ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʥʝʟʘʢʦʥʥʦʝ ʧʦʣʫʯʝʥʠʝ ʧʦʣʥʦʤʦʯʠʡ; 

-  ʜʝʡʩʪʚʠʷ, ʚʳʧʦʣʥʷʝʤʳʝ ʚ ʨʘʤʢʘʭ ʧʦʣʥʦʤʦʯʠʡ, ʥʦ ʥʘʨʫʰʘʶʱʠʝ 
ʧʦʣʠʪʠʢʫ ʙʝʟʦʧʘʩʥʦʩʪʠ (ʟʣʦʫʧʦʪʨʝʙʣʝʥʠʝ ʧʦʣʥʦʤʦʯʠʷʤʠ). 

ʈʘʟʜʝʣʷʶʪ ʦʰʠʙʢʠ ʘʢʪʠʚʥʦʛʦ ʘʫʜʠʪʘ ʧʝʨʚʦʛʦ ʠ ʚʪʦʨʦʛʦ ʨʦʜʘ: 

-  ʦʰʠʙʢʠ ʧʝʨʚʦʛʦ ʨʦʜʘ ï ʧʨʦʧʫʩʢ ʘʪʘʢ; 

-  ʦʰʠʙʢʠ ʚʪʦʨʦʛʦ ʨʦʜʘ ï ʣʦʞʥʳʝ ʩʨʘʙʘʪʳʚʘʥʠʷ. 

ʄʝʪʦʜʳ ʘʢʪʠʚʥʦʛʦ ʘʫʜʠʪʘ: 

-  ʉʠʛʥʘʪʫʨʥʳʡ ï ʥʘ ʦʩʥʦʚʝ ʦʧʨʝʜʝʣʝʥʠʷ ʩʠʛʥʘʪʫʨʳ ʘʪʘʢʠ 

(ʩʦʚʦʢʫʧʥʦʩʪʴ ʫʩʣʦʚʠʡ, ʧʨʠ ʢʦʪʦʨʳʭ ʩʯʠʪʘʝʪʩʷ, ʯʪʦ ʘʪʘʢʘ ʠʤʝʝʪ ʤʝʩʪʦ) ï 

ʚʝʣʠʢʠ ʦʰʠʙʢʠ ʧʝʨʚʦʛʦ ʨʦʜʘ (ʥʝʫʤʝʥʠʝ ʦʙʥʘʨʫʞʠʚʘʪʴ ʥʝʠʟʚʝʩʪʥʳʝ ʘʪʘʢʠ); 

-  ʉʪʘʪʠʩʪʠʯʝʩʢʠʡ ï ʥʘ ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ ʚʳʧʦʣʥʷʝʤʳʭ ʜʝʡʩʪʚʠʡ 

ʩʫʙʲʝʢʪʦʚ ï ʚʝʣʠʢʠ ʦʰʠʙʢʠ ʚʪʦʨʦʛʦ ʨʦʜʘ. 

 

ʐʠʬʨʦʚʘʥʠʝ 

ʐʠʬʨʦʚʘʥʠʝ ï ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʢʨʠʧʪʦʛʨʘʬʠʯʝʩʢʠʭ ʩʝʨʚʠʩʦʚ 

ʙʝʟʦʧʘʩʥʦʩʪʠ. ʇʨʦʮʝʜʫʨʘ ʰʠʬʨʦʚʘʥʠʷ ï ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʦʪʢʨʳʪʦʛʦ ʪʝʢʩʪʘ 

ʩʦʦʙʱʝʥʠʷ ʚ ʟʘʢʨʳʪʳʡ.  

ʉʦʚʨʝʤʝʥʥʳʝ ʩʨʝʜʩʪʚʘ ʰʠʬʨʦʚʘʥʠʷ ʠʩʧʦʣʴʟʫʶʪ ʠʟʚʝʩʪʥʳʝ ʘʣʛʦʨʠʪʤʳ 

ʰʠʬʨʦʚʘʥʠʷ. ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦʩʪʠ ʧʨʝʦʙʨʘʟʦʚʘʥʥʦʛʦ 

ʩʦʦʙʱʝʥʠʷ ʠʩʧʦʣʴʟʫʶʪʩʷ ʩʧʝʮʠʘʣʴʥʳʝ ʧʘʨʘʤʝʪʨʳ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ï ʢʣʶʯʠ. 

ʂʣʶʯ ʰʠʬʨʦʚʘʥʠʷ ï ʩʝʢʨʝʪʥʘʷ ʠʥʬʦʨʤʘʮʠʷ, ʠʩʧʦʣʴʟʫʝʤʘʷ 

ʢʨʠʧʪʦʛʨʘʬʠʯʝʩʢʠʤ ʘʣʛʦʨʠʪʤʦʤ ʧʨʠ ʰʠʬʨʦʚʘʥʠʠ/ʨʘʩʰʠʬʨʦʚʢʝ ʩʦʦʙʱʝʥʠʡ, 

ʧʦʩʪʘʥʦʚʢʝ ʠ ʧʨʦʚʝʨʢʝ ʮʠʬʨʦʚʦʡ ʧʦʜʧʠʩʠ, ʚʳʯʠʩʣʝʥʠʠ ʢʦʜʦʚ ʘʫʪʝʥʪʠʯʥʦʩʪʠ. 

ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʦʜʥʦʛʦ ʠ ʪʦʛʦ ʞʝ ʘʣʛʦʨʠʪʤʘ ʨʝʟʫʣʴʪʘʪ ʰʠʬʨʦʚʘʥʠʷ 

ʟʘʚʠʩʠʪ ʦʪ ʢʣʶʯʘ. ɼʣʷ ʩʦʚʨʝʤʝʥʥʳʭ ʘʣʛʦʨʠʪʤʦʚ ʩʠʣʴʥʦʡ ʢʨʠʧʪʦʛʨʘʬʠʠ 

ʫʪʨʘʪʘ ʢʣʶʯʘ ʧʨʠʚʦʜʠʪ ʢ ʧʨʘʢʪʠʯʝʩʢʦʡ ʥʝʚʦʟʤʦʞʥʦʩʪʠ ʨʘʩʰʠʬʨʦʚʘʪʴ 

ʠʥʬʦʨʤʘʮʠʶ. 

ʂʨʠʧʪʦʛʨʘʬʠʯʝʩʢʠʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʠʩʧʦʣʴʟʫʶʪʩʷ ʧʨʠ ʨʝʘʣʠʟʘʮʠʠ 

ʩʣʝʜʫʶʱʠʭ ʩʝʨʚʠʩʦʚ ʙʝʟʦʧʘʩʥʦʩʪʠ: 

-  ʩʦʙʩʪʚʝʥʥʦ ʰʠʬʨʦʚʘʥʠʝ; 

-  ʢʦʥʪʨʦʣʴ ʮʝʣʦʩʪʥʦʩʪʠ; 

-  ʘʫʪʝʥʪʠʬʠʢʘʮʠʷ. 

ʉʧʦʩʦʙʳ ʰʠʬʨʦʚʘʥʠʷ. ʈʘʟʣʠʯʘʶʪ ʜʚʘ ʦʩʥʦʚʥʳʭ ʩʧʦʩʦʙʘ ʰʠʬʨʦʚʘʥʠʷ: 

-  ʉʠʤʤʝʪʨʠʯʥʦʝ ʰʠʬʨʦʚʘʥʠʝ (ʩ ʟʘʢʨʳʪʳʤ ʢʣʶʯʦʤ); 

-  ɸʩʠʤʤʝʪʨʠʯʥʦʝ ʰʠʬʨʦʚʘʥʠʝ (ʩ ʦʪʢʨʳʪʳʤ ʢʣʶʯʦʤ). 

ʉʠʤʤʝʪʨʠʯʥʦʝ ʰʠʬʨʦʚʘʥʠʝ. ɺ ʧʨʦʮʝʩʩʝ ʰʠʬʨʦʚʘʥʠʷ ʠ ʜʝʰʠʬʨʦʚʘʥʠʷ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʦʜʠʥ ʠ ʪʦʪ ʞʝ ʧʘʨʘʤʝʪʨ ï ʩʝʢʨʝʪʥʳʡ ʢʣʶʯ, ʠʟʚʝʩʪʥʳʡ ʦʙʝʠʤ 

ʩʪʦʨʦʥʘʤ. 

ʇʨʠʤʝʨʳ ʩʠʤʤʝʪʨʠʯʥʦʛʦ ʰʠʬʨʦʚʘʥʠʷ: 

-  ɻʆʉʊ 28147-89; 
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-  DES; 

-  Blow Fish; 

-  IDEA. 

ɼʦʩʪʦʠʥʩʪʚʦ ʩʠʤʤʝʪʨʠʯʥʦʛʦ ʰʠʬʨʦʚʘʥʠʷ ï ʩʢʦʨʦʩʪʴ ʚʳʧʦʣʥʝʥʠʷ 

ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ. 

ʅʝʜʦʩʪʘʪʦʢ ʩʠʤʤʝʪʨʠʯʥʦʛʦ ʰʠʬʨʦʚʘʥʠʷ ï ʢʣʶʯ ʠʟʚʝʩʪʝʥ ʧʦʣʫʯʘʪʝʣʶ ʠ 

ʦʪʧʨʘʚʠʪʝʣʶ, ʯʪʦ ʩʦʟʜʘʝʪ ʧʨʦʙʣʝʤʳ ʧʨʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʠ ʠ ʜʦʢʘʟʘʪʝʣʴʩʪʚʝ 

ʧʦʜʣʠʥʥʦʩʪʠ ʩʦʦʙʱʝʥʠʷ. 

ɸʩʠʤʤʝʪʨʠʯʥʦʝ ʰʠʬʨʦʚʘʥʠʝ. ɺ ʢʨʠʧʪʦʛʨʘʬʠʯʝʩʢʠʭ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷʭ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʚʘ ʢʣʶʯʘ. ʆʜʠʥ ʠʟ ʥʠʭ ʥʝʩʝʢʨʝʪʥʳʡ (ʦʪʢʨʳʪʳʡ) ʢʣʶʯ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʰʠʬʨʦʚʘʥʠʷ. ɺʪʦʨʦʡ ï ʩʝʢʨʝʪʥʳʡ ʢʣʶʯ ʜʣʷ 

ʨʘʩʰʠʬʨʦʚʳʚʘʥʠʷ. 

ʇʨʠʤʝʨʳ ʥʝʩʠʤʤʝʪʨʠʯʥʦʛʦ ʰʠʬʨʦʚʘʥʠʷ: 

-  RSA; 

-  ɸʣʛʦʨʠʪʤ ʕʣʴ-ɻʘʤʘʣʷ. 

ʅʝʜʦʩʪʘʪʦʢ ʘʩʠʤʤʝʪʨʠʯʥʦʛʦ ʰʠʬʨʦʚʘʥʠʷ ï ʥʠʟʢʦʝ ʙʳʩʪʨʦʜʝʡʩʪʚʠʝ 

ʘʣʛʦʨʠʪʤʦʚ (ʠʟ-ʟʘ ʜʣʠʥʳ ʢʣʶʯʘ ʠ ʩʣʦʞʥʦʩʪʠ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ). 

ɼʦʩʪʦʠʥʩʪʚʘ ï ʧʨʠʤʝʥʝʥʠʝ ʘʩʠʤʤʝʪʨʠʯʥʳʭ ʘʣʛʦʨʠʪʤʦʚ ʜʣʷ ʨʝʰʝʥʠʷ 

ʟʘʜʘʯ ʧʨʦʚʝʨʢʠ ʧʦʜʣʠʥʥʦʩʪʠ ʩʦʦʙʱʝʥʠʡ, ʮʝʣʦʩʪʥʦʩʪʠ ʠ ʪ.ʧ. 

ʇʨʦʚʝʨʢʘ ʧʦʜʣʠʥʥʦʩʪʠ. ʂʨʠʧʪʦʛʨʘʬʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʧʦʟʚʦʣʷʶʪ 

ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʮʝʣʦʩʪʥʦʩʪʴ ʩʦʦʙʱʝʥʠʡ, ʦʧʨʝʜʝʣʷʪʴ ʧʦʜʣʠʥʥʦʩʪʴ 

ʠʩʪʦʯʥʠʢʦʚ ʜʘʥʥʳʭ, ʛʘʨʘʥʪʠʨʦʚʘʪʴ ʥʝʚʦʟʤʦʞʥʦʩʪʴ ʦʪʢʘʟʘ ʦʪ ʩʦʚʝʨʰʝʥʥʳʭ 

ʜʝʡʩʪʚʠʡ. 

ɺ ʦʩʥʦʚʝ ʢʨʠʧʪʦʛʨʘʬʠʯʝʩʢʦʛʦ ʢʦʥʪʨʦʣʷ ʮʝʣʦʩʪʥʦʩʪʠ ʣʝʞʘʪ ʜʚʘ ʧʦʥʷʪʠʷ: 

-  ʭʵʰ-ʬʫʥʢʮʠʷ; 

-  ʵʣʝʢʪʨʦʥʥʘʷ ʮʠʬʨʦʚʘʷ ʧʦʜʧʠʩʴ. 

ʍʵ-hʬʫʥʢʮʠʷ ï ʪʨʫʜʥʦ ʦʙʨʘʪʠʤʦʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʜʘʥʥʳʭ, 

ʨʝʘʣʠʟʫʝʤʦʝ ʧʦʩʨʝʜʩʪʚʦʤ ʩʠʤʤʝʪʨʠʯʥʦʛʦ ʰʠʬʨʦʚʘʥʠʷ ʩʦ ʩʚʷʟʳʚʘʥʠʝʤ 

ʙʣʦʢʦʚ. ʈʝʟʫʣʴʪʘʪ ʰʠʬʨʦʚʘʥʠʷ ʧʦʩʣʝʜʥʝʛʦ ʙʣʦʢʘ ʠ ʩʣʫʞʠʪ ʨʝʟʫʣʴʪʘʪʦʤ 

ʭʵʰʠʨʦʚʘʥʠʷ. 

ɼʣʷ ʧʨʦʚʝʨʢʠ ʮʝʣʦʩʪʥʦʩʪʠ ʜʘʥʥʳʭ ʩʨʘʚʥʠʚʘʝʪʩʷ ʭʵʰ-ʬʫʥʢʮʠʷ 

ʢʦʥʪʨʦʣʠʨʫʝʤʳʭ ʜʘʥʥʳʭ ʠ ʨʘʥʝʝ ʚʳʯʠʩʣʝʥʥʳʡ ʨʝʟʫʣʴʪʘʪ ʝʝ ʧʨʠʤʝʥʝʥʠʷ 

(ʜʘʡʜʞʝʩʪ). 

ʂʦʥʪʨʦʣʴ ʮʝʣʦʩʪʥʦʩʪʠ. ʕʣʝʢʪʨʦʥʥʘʷ ʮʠʬʨʦʚʘʷ ʧʦʜʧʠʩʴ ʠʛʨʘʝʪ ʨʦʣʴ 

ʦʙʳʯʥʦʡ ʧʦʜʧʠʩʠ ʚ ʵʣʝʢʪʨʦʥʥʳʭ ʜʦʢʫʤʝʥʪʘʭ ʜʣʷ ʧʦʜʪʚʝʨʞʜʝʥʠʷ 

ʧʦʜʣʠʥʥʦʩʪʠ ʩʦʦʙʱʝʥʠʡ ï ʜʘʥʥʳʝ ʧʨʠʩʦʝʜʠʥʷʶʪʩʷ ʢ ʧʝʨʝʜʘʚʘʝʤʦʤʫ 

ʩʦʦʙʱʝʥʠʶ, ʧʦʜʪʚʝʨʞʜʘʷ ʧʦʜʣʠʥʥʦʩʪʴ ʦʪʧʨʘʚʠʪʝʣʷ ʩʦʦʙʱʝʥʠʷ. 

ʇʨʠ ʬʦʨʤʠʨʦʚʘʥʠʠ ʮʠʬʨʦʚʦʡ ʧʦʜʧʠʩʠ ʧʦ ʢʣʘʩʩʠʯʝʩʢʦʡ ʩʭʝʤʝ 

ʦʪʧʨʘʚʠʪʝʣʴ: 

-  ʧʨʠʤʝʥʷʝʪ ʢ ʠʩʭʦʜʥʦʤʫ ʪʝʢʩʪʫ ʭʵʰ-ʬʫʥʢʮʠʶ; 

-  ʜʦʧʦʣʥʷʝʪ ʭʵʰ-ʦʙʨʘʟ ʜʦ ʜʣʠʥʳ, ʪʨʝʙʫʝʤʦʡ ʚ ʘʣʛʦʨʠʪʤʝ ʩʦʟʜʘʥʠʷ 

ʕʎʇ; 
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-  ʚʳʯʠʩʣʷʝʪ ʕʎʇ ʧʦ ʭʵʰ-ʦʙʨʘʟʫ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʝʢʨʝʪʥʦʛʦ 

ʢʣʶʯʘ ʩʦʟʜʘʥʠʷ ʧʦʜʧʠʩʠ. 

ʇʦʣʫʯʘʪʝʣʴ ʦʪʜʝʣʷʝʪ ʮʠʬʨʦʚʫʶ ʧʦʜʧʠʩʴ ʦʪ ʦʩʥʦʚʥʦʛʦ ʪʝʢʩʪʘ ʠ 

ʚʳʧʦʣʥʷʝʪ ʧʨʦʚʝʨʢʫ: 

-  ʧʨʠʤʝʥʷʝʪ ʢ ʪʝʢʩʪʫ ʧʦʣʫʯʝʥʥʦʛʦ ʩʦʦʙʱʝʥʠʷ ʭʵʰ-ʬʫʥʢʮʠʶ; 

-  ʜʦʧʦʣʥʷʝʪ ʭʵʰ-ʦʙʨʘʟ ʜʦ ʪʨʝʙʫʝʤʦʡ ʜʣʠʥʳ; 

-  ʧʨʦʚʝʨʷʝʪ ʩʦʦʪʚʝʪʩʪʚʠʝ ʭʵʰ-ʦʙʨʘʟʘ ʩʦʦʙʱʝʥʠʷ ʧʦʣʫʯʝʥʥʦʡ 

ʮʠʬʨʦʚʦʡ ʧʦʜʧʠʩʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʦʪʢʨʳʪʦʛʦ ʢʣʶʯʘ ʧʨʦʚʝʨʢʠ ʧʦʜʧʠʩʠ. 

 

8.4 ʂʨʠʧʪʦʛʨʘʬʠʯʝʩʢʠʝ ʩʨʝʜʩʪʚʘ ʟʘʱʠʪʳ ʜʘʥʥʳʭ 

ʐʠʬʨʦʚʘʥʠʝ ï ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʢʨʠʧʪʦʛʨʘʬʠʯʝʩʢʠʭ ʩʝʨʚʠʩʦʚ 

ʙʝʟʦʧʘʩʥʦʩʪʠ. ʇʨʦʮʝʜʫʨʘ ʰʠʬʨʦʚʘʥʠʷ ï ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʦʪʢʨʳʪʦʛʦ ʪʝʢʩʪʘ 

ʩʦʦʙʱʝʥʠʷ ʚ ʟʘʢʨʳʪʳʡ.  ʉʦʚʨʝʤʝʥʥʳʝ ʩʨʝʜʩʪʚʘ ʰʠʬʨʦʚʘʥʠʷ ʠʩʧʦʣʴʟʫʶʪ 

ʠʟʚʝʩʪʥʳʝ ʘʣʛʦʨʠʪʤʳ ʰʠʬʨʦʚʘʥʠʷ. ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦʩʪʠ 

ʧʨʝʦʙʨʘʟʦʚʘʥʥʦʛʦ ʩʦʦʙʱʝʥʠʷ ʠʩʧʦʣʴʟʫʶʪʩʷ ʩʧʝʮʠʘʣʴʥʳʝ ʧʘʨʘʤʝʪʨʳ 

ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ï ʢʣʶʯʠ. 

ʂʨʠʧʪʦʛʨʘʬʠʯʝʩʢʠʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʠʩʧʦʣʴʟʫʶʪʩʷ ʧʨʠ ʨʝʘʣʠʟʘʮʠʠ 

ʩʣʝʜʫʶʱʠʭ ʩʝʨʚʠʩʦʚ ʙʝʟʦʧʘʩʥʦʩʪʠ: 

-  ʩʦʙʩʪʚʝʥʥʦ ʰʠʬʨʦʚʘʥʠʝ (ʦʙʝʩʧʝʯʝʥʠʝ ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦʩʪʠ 

ʜʘʥʥʳʭ); 

-  ʢʦʥʪʨʦʣʴ ʮʝʣʦʩʪʥʦʩʪʠ; 

-  ʘʫʪʝʥʪʠʬʠʢʘʮʠʷ. 

 

ʉʪʘʥʜʘʨʪ ʰʠʬʨʦʚʘʥʠʷ DES. 

ɸʣʛʦʨʠʪʤ ʰʠʬʨʦʚʘʥʠʷ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʙʣʦʯʥʳʡ ʰʠʬʨ, 

ʠʩʧʦʣʴʟʫʶʱʠʡ ʧʦʜʩʪʘʥʦʚʢʠ, ʧʝʨʝʩʪʘʥʦʚʢʠ ʠ ʩʣʦʞʝʥʠʷ ʧʦ ʤʦʜʫʣʶ 2, ʩ 

ʜʣʠʥʦʡ ʙʣʦʢʘ 64 ʙʠʪʘ ʠ ʜʣʠʥʦʡ ʢʣʶʯʘ 56 ʙʠʪ. ʇʦʜʩʪʘʥʦʚʢʠ ʠ ʧʝʨʝʩʪʘʥʦʚʢʠ, 

ʠʩʧʦʣʴʟʫʝʤʳʝ ʚ DES, ʬʠʢʩʠʨʦʚʘʥʳ. 

ɸʣʛʦʨʠʪʤ ʰʠʬʨʦʚʘʥʠʷ DES 

ʆʩʥʦʚʥʳʝ ʵʪʘʧʳ ʘʣʛʦʨʠʪʤʘ ʰʠʬʨʦʚʘʥʠʷ: 

1 ʰʘʛ. ʂ ʙʣʦʢʫ ʚʭʦʜʥʦʛʦ ʪʝʢʩʪʘ ʧʨʠʤʝʥʷʝʪʩʷ ʬʠʢʩʠʨʦʚʘʥʥʘʷ 

ʧʝʨʝʩʪʘʥʦʚʢʘ IP. ɼʣʷ ʢʘʞʜʦʛʦ ʮʠʢʣʘ (ʚʩʝʛʦ 16) ʚʳʧʦʣʥʷʝʪʩʷ ʦʧʝʨʘʮʠʷ 

ʟʘʰʠʬʨʦʚʳʚʘʥʠʷ. 

2 ʰʘʛ. 64-ʙʠʪʥʳʡ ʙʣʦʢ ʨʘʟʙʠʚʘʝʪʩʷ ʥʘ ʜʚʝ ʧʦʣʦʚʠʥʳ (ʣʝʚʫʶ L ʠ ʧʨʘʚʫʶ 

R) ʧʦ 32 ʙʠʪʘ. ʇʨʘʚʘʷ ʧʦʣʦʚʠʥʘ R ʨʘʟʙʠʚʘʝʪʩʷ ʥʘ 8 ʪʝʪʨʘʜ ʧʦ 4 ʙʠʪʘ. ʂʘʞʜʘʷ 

ʪʝʪʨʘʜʘ ʧʦ ʮʠʢʣʠʯʝʩʢʦʤʫ ʟʘʢʦʥʫ ʜʦʧʦʣʥʷʝʪʩʷ ʢʨʘʡʥʠʤʠ ʙʠʪʘʤʠ ʠʟ ʩʦʩʝʜʥʠʭ 

ʪʝʪʨʘʜ ʜʦ 6-ʙʠʪʥʦʛʦ ʩʣʦʚʘ. 

3 ʰʘʛ. ʇʦʣʫʯʝʥʥʳʡ 48-ʙʠʪʥʳʡ ʙʣʦʢ ʩʫʤʤʠʨʫʝʪʩʷ ʧʦ ʤʦʜʫʣʶ 2 ʩ 48 

ʙʠʪʘʤʠ ʧʦʜʢʣʶʯʘ, ʙʠʪʳ ʢʦʪʦʨʦʛʦ ʚʳʙʠʨʘʶʪʩʷ ʥʘ ʢʘʞʜʦʤ ʮʠʢʣʝ ʩʧʝʮʠʘʣʴʥʳʤ 

ʦʙʨʘʟʦʤ ʠʟ 56 ʙʠʪ, ʘ ʟʘʪʝʤ ʨʘʟʙʠʚʘʶʪʩʷ ʥʘ 8 ʙʣʦʢʦʚ ʧʦ 6 ʙʠʪ. 
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4 ʰʘʛ. ʂʘʞʜʳʡ ʠʟ ʧʦʣʫʯʝʥʥʳʭ ʥʘ ʧʨʝʜʳʜʫʱʝʤ ʰʘʛʝ ʙʣʦʢʦʚ ʧʦʩʪʫʧʘʝʪ ʥʘ 

ʚʭʦʜ ʬʫʥʢʮʠʠ ʬʠʢʩʠʨʦʚʘʥʥʦʛʦ S-ʙʣʦʢʘ, ʢʦʪʦʨʘʷ ʚʳʧʦʣʥʷʝʪ ʥʝʣʠʥʝʡʥʫʶ 

ʟʘʤʝʥʫ ʥʘʙʦʨʦʚ 6-ʙʠʪʥʳʭ ʙʣʦʢʦʚ ʪʝʪʨʘʜʘʤʠ. 

5 ʰʘʛ. ʇʦʣʫʯʝʥʥʳʝ 32 ʙʠʪʘ ʧʦʜʚʝʨʛʘʶʪʩʷ ʬʠʢʩʠʨʦʚʘʥʥʦʡ ʧʝʨʝʩʪʘʥʦʚʢʝ, 

ʨʝʟʫʣʴʪʘʪʦʤ ʢʦʪʦʨʦʡ ʷʚʣʷʝʪʩʷ ʧʦʣʫʙʣʦʢ Fi(R). 

6 ʰʘʛ. ʂʦʤʧʦʥʝʥʪʳ ʧʨʘʚʦʛʦ ʟʘʰʠʬʨʦʚʘʥʥʦʛʦ ʧʦʣʫʙʣʦʢʘ Fi(R) 

ʩʫʤʤʠʨʫʶʪʩʷ ʧʦ ʤʦʜʫʣʶ 2 ʩ ʢʦʤʧʦʥʝʥʪʘʤʠ ʣʝʚʦʛʦ ʧʦʣʫʙʣʦʢʘ L ʠ ʤʝʥʷʶʪʩʷ 

ʤʝʩʪʘʤʠ, ʪ.ʝ. ʙʣʦʢ (L, Fi(R)) ʧʨʝʦʙʨʘʟʫʝʪʩʷ ʚ ʙʣʦʢ (L+Fi(R),L). 

7 ʰʘʛ. ʂ ʙʣʦʢʫ ʪʝʢʩʪʘ, ʧʦʣʫʯʝʥʥʦʤʫ ʧʦʩʣʝ ʚʩʝʭ 16 ʮʠʢʣʦʚ, ʧʨʠʤʝʥʷʝʪʩʷ 

ʦʙʨʘʪʥʘʷ ʧʝʨʝʩʪʘʥʦʚʢʘ . 

8 ʰʘʛ. ʈʝʟʫʣʴʪʘʪʦʤ ʷʚʣʷʝʪʩʷ ʚʳʭʦʜʥʦʡ ʟʘʰʠʬʨʦʚʘʥʥʳʡ ʪʝʢʩʪ. 

ʇʦʜʨʦʙʥʘʷ ʩʭʝʤʘ ʰʠʬʨʦʚʘʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥʘ  ʥʠʞʝ (ʈʠʩ.8.4). 
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ʈʠʩʫʥʦʢ 8.4 - ʉʭʝʤʘ ʰʠʬʨʦʚʘʥʠʷ DES 

 

ɼʝʰʠʬʨʦʚʘʥʠʝ 
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ʇʨʦʮʝʩʩ ʜʝʰʠʬʨʦʚʘʥʠʷ ʘʥʘʣʦʛʠʯʝʥ ʧʨʦʮʝʩʩʫ ʰʠʬʨʦʚʘʥʠʷ. ʅʘ ʚʭʦʜʝ 

ʘʣʛʦʨʠʪʤʘ ʠʩʧʦʣʴʟʫʝʪʩʷ ʟʘʰʠʬʨʦʚʘʥʥʳʡ ʪʝʢʩʪ, ʥʦ ʢʣʶʯʠ Ki ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ 

ʦʙʨʘʪʥʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ. K16 ʠʩʧʦʣʴʟʫʝʪʩʷ ʥʘ ʧʝʨʚʦʤ ʨʘʫʥʜʝ, K1 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʥʘ ʧʦʩʣʝʜʥʝʤ ʨʘʫʥʜʝ. ʇʫʩʪʴ ʚʳʭʦʜʦʤ i-ʦʛʦ ʨʘʫʥʜʘ ʰʠʬʨʦʚʘʥʠʷ 

ʙʫʜʝʪ Li||Ri. ʊʦʛʜʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʚʭʦʜ (16-i)-ʦʛʦ ʨʘʫʥʜʘ ʜʝʰʠʬʨʦʚʘʥʠʷ 

ʙʫʜʝʪ Ri||Li.  

ʇʦʩʣʝ ʧʦʩʣʝʜʥʝʛʦ ʨʘʫʥʜʘ ʧʨʦʮʝʩʩʘ ʨʘʩʰʠʬʨʦʚʘʥʠʷ ʜʚʝ ʧʦʣʦʚʠʥʳ 

ʚʭrʦʜʘ ʤʝʥʷʶʪʩʷ ʤʝʩʪʘʤʠ ʪʘʢ, ʯʪʦʙʳ ʚʭʦʜ ʟʘʢʣʶʯʠʪʝʣʴʥʦʡ ʧʝʨʝʩʪʘʥʦʚʢʠ IP-1 

ʙʳʣ R16||L16. ɺʳʭʦʜʦʤ ʵʪʦʡ ʩʪʘʜʠʠ ʷʚʣʷʝʪʩʷ ʥʝʟʘʰʠʬʨʦʚʘʥʥʳʡ ʪʝʢʩʪ. 

 

ʊʘʙʣʠʮʘ 8.1 ï ʉʨʘʚʥʝʥʠʝ ʘʣʛʦʨʠʤʦʚ ʰʠʬʨʦʚʘʥʠʷ 

ɸʣʛʦʨʠʪʤ ʈʘʟʤʝʨ 

ʢʣʶʯʘ 

ɼʣʠʥʘ 

ʙʣʦʢʘ 

ʏʠʩʣʦ 

ʮʠʢʣʦʚ 

ʆʩʥʦʚʥʳʝ ʦʧʝʨʘʮʠʠ 

DES 56 64 16 ʇʝʨʝʩʪʘʥʦʚʢʘ, ʧʦʜʩʪʘʥʦʚʢʘ, Ä 

FEAL 64, 128 64 <=4 ʉʣʦʞʝʥʠʝ ʧʦ ʤʦʜʫʣʶ 28, 

ʮʠʢʣʠʯʝʩʢʠʡ ʩʜʚʠʛ, Ä 

IDEA 128 64 8 ʋʤʥʦʞʝʥʠʝ ʧʦ ʤʦʜʫʣʶ 216+1, 

ʩʣʦʞʝʥʠʝ ʧʦ ʤʦʜʫʣʶ 216, Ä 

ɻʆʉʊ 

28147-89 

256 64 32 ʉʣʦʞʝʥʠʝ ʧʦ ʤʦʜʫʣʶ 232, 

ʧʦʜʩʪʘʥʦʚʢʘ, ʮʠʢʣʠʯʝʩʢʠʡ ʩʜʚʠʛ, 

Ä 

RC5 8t, 

t<=255 

32, 64, 

128 

<= 255 ʉʣʦʞʝʥʠʝ ʧʦ ʤʦʜʫʣʶ 2W, (W=1/2 

ʜʣʠʥʳ ʙʣʦʢʘ), ʮʠʢʣʠʯʝʩʢʠʡ ʩʜʚʠʛ, 

Ä 

Blowfish <=448 64 16 ʉʣʦʞʝʥʠʝ ʧʦ ʤʦʜʫʣʶ 232, 

ʧʦʜʩʪʘʥʦʚʢʘ, Ä 

 

ʅʝʩʠʤʤʝʪʨʠʯʥʦʝ ʰʠʬʨʦʚʘʥʠʝ 

ɺ ʥʝʩʠʤʤʝʪʨʠʯʥʳʭ ʘʣʛʦʨʠʪʤʘʭ ʰʠʬʨʦʚʘʥʠʷ ʢʣʶʯʠ ʟʘʰʠʬʨʦʚʳʚʘʥʠʷ ʠ 

ʨʘʩʰʠʬʨʦʚʳʚʘʥʠʷ ʚʩʝʛʜʘ ʨʘʟʥʳʝ (ʭʦʪʷ ʠ ʩʚʷʟʘʥʥʳʝ ʤʝʞʜʫ ʩʦʙʦʡ). ʂʣʶʯ 

ʟʘʰʠʬʨʦʚʳʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʥʝʩʝʢʨʝʪʥʳʤ (ʦʪʢʨʳʪʳʤ), ʢʣʶʯ ʨʘʩʰʠʬʨʦʚʳʚʘʥʠʷ 

ï ʩʝʢʨʝʪʥʳʤ. 

 

ɸʣʛʦʨʠʪʤ ʰʠʬʨʦʚʘʥʠʷ RSA (ʧʨʝʜʣʦʞʝʥ ʈ.ʈʠʚʝʩʪʦʤ, ʕ.ʐʘʤʠʨʦʤ ʠ 

ʃ.ɸʜʣʤʘʥʦʤ)  

ʇʫʩʪʴ ʟʘʜʘʥʳ ʜʚʘ ʧʨʦʩʪʳʭ ʯʠʩʣʘ p ʠ q ʠ ʧʫʩʪʴ n=pq, j(n)=(p-1)(q-1). 

ʇʫʩʪʴ ʯʠʩʣʦ e, ʪʘʢʦʝ, ʯʪʦ ʯʠʩʣʘ e ʠ j(n) ʚʟʘʠʤʥʦ ʧʨʦʩʪʳʝ, ʘ d ï 

ʤʫʣʴʪʠʧʣʠʢʘʪʠʚʥʦ ʦʙʨʘʪʥʦʝ ʢ ʥʝʤʫ, ʪʦ ʝʩʪʴ ed¹mod j(n). ʏʠʩʣʘ e ʠ d 

ʥʘʟʳʚʘʶʪʩʷ ʦʪʢʨʳʪʳʤ ʠ ʟʘʢʨʳʪʳʤ ʧʦʢʘʟʘʪʝʣʷʤʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʆʪʢʨʳʪʳʤ 

ʢʣʶʯʦʤ ʷʚʣʷʝʪʩʷ ʧʘʨʘ (n,e) ʩʝʢʨʝʪʥʳʤ ʢʣʶʯʦʤ ï d. ʄʥʦʞʠʪʝʣʠ p ʠ q ʜʦʣʞʥʳ 

ʩʦʭʨʘʥʷʪʴʩʷ ʚ ʩʝʢʨʝʪʝ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʙʝʟʦʧʘʩʥʦʩʪʴ ʩʠʩʪʝʤʳ RSA ʦʩʥʦʚʘʥʘ 

ʥʘ ʪʨʫʜʥʦʩʪʠ ʟʘʜʘʯʠ ʨʘʟʣʦʞʝʥʠʷ ʥʘ ʧʨʦʩʪʳʝ ʤʥʦʞʠʪʝʣʠ.  
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ʂʨʦʤʝ ʘʣʛʦʨʠʪʤʘ RSA ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʝʤʳʤʠ ʘʣʛʦʨʠʪʤʘʤʠ 

ʥʝʩʠʤʤʝʪʨʠʯʥʦʛʦ ʰʠʬʨʦʚʘʥʠʷ ʷʚʣʷʶʪʩʷ: 

-  ʘʣʛʦʨʠʪʤ ʕʣʴ-ɻʘʤʘʣʷ (ʠʩʧʦʣʴʟʫʝʪ ʧʨʦʩʪʦʝ ʯʠʩʣʦ p, ʦʙʨʘʟʫʶʱʝʝ ʛʨʫʧʧʳ g 

ʠ ʵʢʩʧʦʥʝʥʪʫ y=gx(mod p)) . 

-  ʘʣʛʦʨʠʪʤ ʰʠʬʨʦʚʘʥʠʷ ʄʝʩʩʠ-ʆʤʫʨʳ (ʠʩʧʦʣʴʟʫʝʪ ʧʨʦʩʪʦʝ ʯʠʩʣʦ p, ʪʘʢʦʝ, 

ʯʪʦ p-1 ʠʤʝʝʪ ʙʦʣʴʰʦʡ ʧʨʦʩʪʦʡ ʜʝʣʠʪʝʣʴ ʚ ʢʘʯʝʩʪʚʝ ʦʪʢʨʳʪʦʛʦ ʢʣʶʯʘ, 

ʩʝʢʨʝʪʥʳʡ ʢʣʶʯ ʦʧʨʝʜʝʣʷʝʪʩʷ ʚ ʧʨʦʮʝʩʩʝ ʜʠʘʣʦʛʘ ʤʝʞʜʫ ʧʨʠʝʤʥʠʢʦʤ ʠ 

ʠʩʪʦʯʥʠʢʦʤ). 

 

ʉʠʩʪʝʤʳ ʢʨʠʧʪʦʛʨʘʬʠʯʝʩʢʦʡ ʟʘʱʠʪʳ ʠʥʬʦʨʤʘʮʠʠ 

ɿʘʜʘʯʘ ʢʨʠʧʪʦʛʨʘʬʠʯʝʩʢʦʡ ʟʘʱʠʪʳ ʠʥʬʦʨʤʘʮʠʠ ð ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʦʙʲʝʢʪʦʚ ʩ ʧʦʤʦʱʴʶ ʥʝʢʦʪʦʨʦʛʦ ʦʙʨʘʪʠʤʦʛʦ 

ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʘʣʛʦʨʠʪʤʘ. ʇʨʦʮʝʩʩ ʰʠʬʨʦʚʘʥʠʷ ʠʩʧʦʣʴʟʫʝʪ ʚ ʢʘʯʝʩʪʚʝ 

ʚʭʦʜʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʦʙʲʝʢʪ ï ʦʪʢʨʳʪʳʡ ʪʝʢʩʪ ʠ ʦʙʲʝʢʪ ï ʢʣʶʯ, ʘ ʨʝʟʫʣʴʪʘʪ 

ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ: ʦʙʲʝʢʪ ï ʟʘʰʠʬʨʦʚʘʥʥʳʡ ʪʝʢʩʪ. ʇʨʠ ʜʝʰʠʬʨʦʚʘʥʠʠ 

ʚʳʧʦʣʥʷʝʪʩʷ ʦʙʨʘʪʥʳʡ ʧʨʦʮʝʩʩ. ʂʨʠʧʪʦʛʨʘʬʠʯʝʩʢʦʤʫ ʤʝʪʦʜʫ ʚ ʀʉ 

ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʥʝʢʦʪʦʨʳʡ ʩʧʝʮʠʘʣʴʥʳʡ ʘʣʛʦʨʠʪʤ. ʇʨʠ ʚʳʧʦʣʥʝʥʠʠ ʜʘʥʥʦʛʦ 

ʘʣʛʦʨʠʪʤʘ ʠʩʧʦʣʴʟʫʝʪʩʷ ʫʥʠʢʘʣʴʥʦʝ ʯʠʩʣʦʚʦʝ ʟʥʘʯʝʥʠʝ ï ʢʣʶʯ. ɿʥʘʥʠʝ 

ʢʣʶʯʘ ʧʦʟʚʦʣʷʝʪ ʚʳʧʦʣʥʠʪʴ ʦʙʨʘʪʥʦʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʠ ʧʦʣʫʯʠʪʴ ʦʪʢʨʳʪʦʝ 

ʩʦʦʙʱʝʥʠʝ. ʉʪʦʡʢʦʩʪʴ ʢʨʠʧʪʦʛʨʘʬʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ʦʧʨʝʜʝʣʷʝʪʩʷ 

ʠʩʧʦʣʴʟʫʝʤʳʤʠ ʘʣʛʦʨʠʪʤʘʤʠ ʠ ʩʪʝʧʝʥʴʶ ʩʝʢʨʝʪʥʦʩʪʠ ʢʣʶʯʘ. 

ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʟʘʱʠʪʳ ʠʥʬʦʨʤʘʮʠʠ ʚ ʨʘʩʧʨʝʜʝʣʝʥʥʳʭ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤʘʭ ʘʢʪʠʚʥʦ ʧʨʠʤʝʥʷʶʪʩʷ ʢʨʠʧʪʦʛʨʘʬʠʯʝʩʢʠʝ 

ʩʨʝʜʩʪʚʘ ʟʘʱʠʪʳ ʠʥʬʦʨʤʘʮʠʠ. ʉʫʱʥʦʩʪʴ ʢʨʠʧʪʦʛʨʘʬʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ 

ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʩʣʝʜʫʶʱʝʤ (ʈʠʩ.8.5): 

 
ʈʠʩʫʥʦʢ 8.5- ʉʫʱʥʦʩʪʴ ʢʨʠʧʪʦʛʨʘʬʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ 

 

ʆʙʝʩʧʝʯʝʥʠʝ ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦʩʪʠ ʜʘʥʥʳʭ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ 

ʢʨʠʧʪʦʛʨʘʬʠʯʝʩʢʠʭ ʘʣʛʦʨʠʪʤʦʚ ʧʦʟʚʦʣʷʝʪ ʧʨʝʜʦʪʚʨʘʪʠʪʴ ʫʪʝʯʢʫ 

ʠʥʬʦʨʤʘʮʠʠ. ʆʪʩʫʪʩʪʚʠʝ ʢʣʶʯʘ ʫ çʟʣʦʫʤʳʰʣʝʥʥʠʢʘè ʥʝ ʧʦʟʚʦʣʷʝʪ ʨʘʩʢʨʳʪʴ 

ʟʘʰʠʬʨʦʚʘʥʥʫʶ ʠʥʬʦʨʤʘʮʠʶ. 
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ʆʙʝʩʧʝʯʝʥʠʝ ʮʝʣʦʩʪʥʦʩʪʠ ʜʘʥʥʳʭ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʘʣʛʦʨʠʪʤʦʚ 

ʥʝʩʠʤʤʝʪʨʠʯʥʦʛʦ ʰʠʬʨʦʚʘʥʠʷ ʠ ʭʵʰʠʨʦʚʘʥʠʷ ʜʝʣʘʝʪ ʚʦʟʤʦʞʥʳʤ ʩʦʟʜʘʥʠʝ 

ʩʧʦʩʦʙʘ ʢʦʥʪʨʦʣʷ ʮʝʣʦʩʪʥʦʩʪʠ ʠʥʬʦʨʤʘʮʠʠ.  

ʕʣʝʢʪʨʦʥʥʘʷ ʮʠʬʨʦʚʘʷ ʧʦʜʧʠʩʴ. ʇʦʟʚʦʣʷʝʪ ʨʝʰʠʪʴ ʟʘʜʘʯʫ ʦʪʢʘʟʘ ʦʪ 

ʠʥʬʦʨʤʘʮʠʠ. 

ʆʙʝʩʧʝʯʝʥʠʝ ʘʫʪʝʥʪʠʬʠʢʘʮʠʠ. ʂʨʠʧʪʦʛʨʘʬʠʯʝʩʢʠʝ ʤʝʪʦʜʳ 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʨʘʟʣʠʯʥʳʭ ʩʭʝʤʘʭ ʘʫʪʝʥʪʠʬʠʢʘʮʠʠ ʚ ʨʘʩʧʨʝʜʝʣʝʥʥʳʭ 

ʩʠʩʪʝʤʘʭ (Kerberos, S/Key ʠ ʜʨ.). 

 

ʊʨʝʙʦʚʘʥʠʷ ʢ ʩʠʩʪʝʤʘʤ ʢʨʠʧʪʦʛʨʘʬʠʯʝʩʢʦʡ ʟʘʱʠʪʳ 

ʂʨʠʧʪʦʛʨʘʬʠʯʝʩʢʠʝ ʪʨʝʙʦʚʘʥʠʷ 

ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʜʝʡʩʪʚʠʡ ʟʣʦʫʤʳʰʣʝʥʥʠʢʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʨʝʜʥʝʡ 

ʜʦʣʝʡ ʜʝʰʠʬʨʦʚʘʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʷʚʣʷʶʱʝʡʩʷ ʩʨʝʜʥʠʤ ʟʥʘʯʝʥʠʝʤ 

ʦʪʥʦʰʝʥʠʷ ʢʦʣʠʯʝʩʪʚʘ ʜʝʰʠʬʨʦʚʘʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʢ ʦʙʱʝʤʫ ʢʦʣʠʯʝʩʪʚʫ 

ʰʠʬʨʦʚʘʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʧʦʜʣʝʞʘʱʝʡ ʜʝʰʠʬʨʦʚʘʥʠʶ, ʠ ʪʨʫʜʦʝʤʢʦʩʪʴʶ 

ʜʝʰʠʬʨʦʚʘʥʠʷ ʝʜʠʥʠʮʳ ʠʥʬʦʨʤʘʮʠʠ, ʠʟʤʝʨʷʝʤʦʡ Q ʯʠʩʣʦʤ 

ʵʣʝʤʝʥʪʘʨʥʳʭ ʦʧʨʦʙʦʚʘʥʠʡ.  

ʇʦʜ ʵʣʝʤʝʥʪʘʨʥʳʤʠ ʦʧʨʦʙʦʚʘʥʠʷʤʠ ʧʦʥʠʤʘʝʪʩʷ ʦʧʝʨʘʮʠʷ ʥʘʜ ʜʚʫʤʷ 

n-ʨʘʟʨʷʜʥʳʤʠ ʜʚʦʠʯʥʳʤʠ ʯʠʩʣʘʤʠ. ʇʨʠ ʨʝʘʣʠʟʘʮʠʠ ʘʣʛʦʨʠʪʤʘ 

ʜʝʰʠʬʨʦʚʘʥʠʷ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥ ʛʠʧʦʪʝʪʠʯʝʩʢʠʡ ʚʳʯʠʩʣʠʪʝʣʴ, ʦʙʲʝʤ 

ʧʘʤʷʪʠ ʢʦʪʦʨʦʛʦ ʥʝ ʧʨʝʚʳʰʘʝʪ M ʜʚʦʠʯʥʳʭ ʨʘʟʨʷʜʦʚ. ɿʘ ʦʜʥʦ ʦʙʨʘʱʝʥʠʝ ʢ 

ʧʘʤʷʪʠ ʤʦʞʝʪ ʙʳʪʴ ʟʘʧʠʩʘʥʦ ʧʦ ʥʝʢʦʪʦʨʦʤʫ ʘʜʨʝʩʫ ʠʣʠ ʠʟʚʣʝʯʝʥʦ ʥʝ ʙʦʣʝʝ n 

ʙʠʪ ʠʥʬʦʨʤʘʮʠʠ. ʆʙʨʘʱʝʥʠʝ ʢ ʧʘʤʷʪʠ ʧʦ ʪʨʫʜʦʝʤʢʦʩʪʠ ʧʨʠʨʘʚʥʠʚʘʝʪʩʷ ʢ 

ʵʣʝʤʝʥʪʘʨʥʦʤʫ ʦʧʨʦʙʦʚʘʥʠʶ.  

ɿʘ ʝʜʠʥʠʮʫ ʠʥʬʦʨʤʘʮʠʠ ʧʨʠʥʠʤʘʝʪʩʷ ʦʙʱʠʡ ʦʙʲʝʤ ʠʥʬʦʨʤʘʮʠʠ 

ʦʙʨʘʙʦʪʘʥʥʦʡ ʥʘ ʦʜʥʦʤ ʩʨʝʜʩʪʚʝ ʢʨʠʧʪʦʛʨʘʬʠʯʝʩʢʦʡ ʟʘʱʠʪʳ ʚ ʪʝʯʝʥʠʠ 

ʝʜʠʥʠʮʳ ʚʨʝʤʝʥʠ. ɸʪʘʢʘ ʟʣʦʫʤʳʰʣʝʥʥʠʢʘ ʷʚʣʷʝʪʩʷ ʫʩʧʝʰʥʦʡ, ʝʩʣʠ ʦʙʲʝʤ 

ʧʦʣʫʯʝʥʥʦʡ ʦʪʢʨʳʪʦʡ ʠʥʬʦʨʤʘʮʠʠ ʙʦʣʴʰʝ ʥʝʢʦʪʦʨʦʛʦ ʟʘʜʘʥʥʦʛʦ ʦʙʲʝʤʘ V.  

ʊʨʝʙʦʚʘʥʠʷ ʥʘʜʝʞʥʦʩʪʠ.  

ʉʨʝʜʩʪʚʘ ʟʘʱʠʪʳ ʜʦʣʞʥʳ ʦʙʝʩʧʝʯʠʚʘʪʴ ʟʘʜʘʥʥʳʡ ʫʨʦʚʝʥʴ ʥʘʜʝʞʥʦʩʪʠ 

ʧʨʠʤʝʥʷʝʤʳʭ ʢʨʠʧʪʦʛʨʘʬʠʯʝʩʢʠʭ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ ʠʥʬʦʨʤʘʮʠʠ, 

ʦʧʨʝʜʝʣʷʝʤʳʡ ʟʥʘʯʝʥʠʝʤ ʜʦʧʫʩʪʠʤʦʡ ʚʝʨʦʷʪʥʦʩʪʠ ʥʝʠʩʧʨʘʚʥʦʩʪʝʡ ʠʣʠ 

ʩʙʦʝʚ, ʧʨʠʚʦʜʷʱʠʭ ʢ ʧʦʣʫʯʝʥʠʶ ʟʣʦʫʤʳʰʣʝʥʥʠʢʦʤ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ 

ʠʥʬʦʨʤʘʮʠʠ ʦ ʢʨʠʧʪʦʛʨʘʬʠʯʝʩʢʠʭ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷʭ.  

ʈʝʛʣʘʤʝʥʪʥʳʝ ʨʘʙʦʪʳ (ʨʝʤʦʥʪ ʠ ʩʝʨʚʠʩʥʦʝ ʦʙʩʣʫʞʠʚʘʥʠʝ) ʩʨʝʜʩʪʚ 

ʢʨʠʧʪʦʛʨʘʬʠʯʝʩʢʦʡ ʟʘʱʠʪʳ ʥʝ ʜʦʣʞʥʦ ʧʨʠʚʦʜʠʪʴ ʢ ʫʭʫʜʰʝʥʠʶ ʩʚʦʡʩʪʚ 

ʩʨʝʜʩʪʚ ʚ ʯʘʩʪʠ ʧʘʨʘʤʝʪʨʦʚ ʥʘʜʝʞʥʦʩʪʠ. 

ʊʨʝʙʦʚʘʥʠʝ ʧʦ ʟʘʱʠʪʝ ʦʪ ʥʝʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʦʛʦ ʜʦʩʪʫʧʘ ʜʣʷ 

ʩʨʝʜʩʪʚ ʢʨʠʧʪʦʛʨʘʬʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ ʚ ʩʦʩʪʘʚʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ 

ʩʠʩʪʝʤ 

ɺ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤʘʭ, ʜʣʷ ʢʦʪʦʨʳʭ 

ʨʝʘʣʠʟʦʚʘʥʳ ʧʨʦʛʨʘʤʤʥʳʝ ʠʣʠ ʘʧʧʘʨʘʪʥʳʝ ʩʨʝʜʩʪʚʘ ʢʨʠʧʪʦʛʨʘʬʠʯʝʩʢʠʭ 
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ʟʘʱʠʪʳ ʠʥʬʦʨʤʘʮʠʠ, ʧʨʠ ʭʨʘʥʝʥʠʠ ʠ ʦʙʨʘʙʦʪʢʝ ʠʥʬʦʨʤʘʮʠʠ ʜʦʣʞʥʳ ʙʳʪʴ 

ʧʨʝʜʫʩʤʦʪʨʝʥʳ ʩʣʝʜʫʶʱʠʝ ʦʩʥʦʚʥʳʝ ʤʝʭʘʥʠʟʤʳ ʟʘʱʠʪʳ: 

-  ʠʜʝʥʪʠʬʠʢʘʮʠʷ ʠ ʘʫʪʝʥʪʠʬʠʢʘʮʠʷ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʠ ʩʫʙʲʝʢʪʦʚ 
ʜʦʩʪʫʧʘ; 

-  ʫʧʨʘʚʣʝʥʠʝ ʜʦʩʪʫʧʦʤ; 

-  ʦʙʝʩʧʝʯʝʥʠʷ ʮʝʣʦʩʪʥʦʩʪʠ; 

-  ʨʝʛʠʩʪʨʘʮʠʷ ʠ ʫʯʝʪ. 

ʊʨʝʙʦʚʘʥʠʷ ʢ ʩʨʝʜʩʪʚʘʤ ʨʘʟʨʘʙʦʪʢʠ, ʠʟʛʦʪʦʚʣʝʥʠʷ ʠ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʩʨʝʜʩʪʚ ʢʨʠʧʪʦʛʨʘʬʠʯʝʩʢʦʡ ʟʘʱʠʪʳ ʠʥʬʦʨʤʘʮʠʠ. 

ɸʧʧʘʨʘʪʥʳʝ ʠ ʧʨʦʛʨʘʤʤʥʳʝ ʩʨʝʜʩʪʚʘ, ʥʘ ʢʦʪʦʨʳʭ ʚʝʜʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ 

ʩʠʩʪʝʤ ʢʨʠʧʪʦʛʨʘʬʠʯʝʩʢʦʡ ʟʘʱʠʪʳ ʠʥʬʦʨʤʘʮʠʠ, ʥʝ ʜʦʣʞʥʳ ʩʦʜʝʨʞʘʪʴ 

ʷʚʥʳʭ ʠʣʠ ʩʢʨʳʪʳʭ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ, ʧʦʟʚʦʣʷʶʱʠʭ: 

-  ʤʦʜʠʬʠʮʠʨʦʚʘʪʴ ʠʣʠ ʠʟʤʝʥʷʪʴ ʘʣʛʦʨʠʪʤ ʨʘʙʦʪʳ ʩʨʝʜʩʪʚ ʟʘʱʠʪʳ 

ʠʥʬʦʨʤʘʮʠʠ ʚ ʧʨʦʮʝʩʩʝ ʠʭ ʨʘʟʨʘʙʦʪʢʠ, ʠʟʛʦʪʦʚʣʝʥʠʷ ʠ ʵʢʩʧʣʫʘʪʘʮʠʠ; 

-  ʤʦʜʠʬʠʮʠʨʦʚʘʪʴ ʠʣʠ ʠʟʤʝʥʷʪʴ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʠʣʠ 

ʫʧʨʘʚʣʷʶʱʠʝ ʧʦʪʦʢʠ, ʩʚʷʟʘʥʥʳʝ ʩ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝʤ ʩʨʝʜʩʪʚ; 

-  ʦʩʫʱʝʩʪʚʣʷʪʴ ʜʦʩʪʫʧ ʧʦʩʪʦʨʦʥʥʠʭ ʣʠʮ ʢ ʢʣʶʯʘʤ 

ʠʜʝʥʪʠʬʠʢʘʮʠʦʥʥʦʡ ʠ ʘʫʪʝʥʪʠʬʠʢʘʮʠʦʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ; 

-  ʧʦʣʫʯʘʪʴ ʜʦʩʪʫʧ ʢ ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʩʨʝʜʩʪʚ 

ʢʨʠʧʪʦʛʨʘʬʠʯʝʩʢʦʡ ʟʘʱʠʪʳ ʠʥʬʦʨʤʘʮʠʠ. 

 

8.5 ɿʘʱʠʪʘ ʠʥʬʦʨʤʘʮʠʠ ʚ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʩʝʪʷʭ 

ʉʦʚʨʝʤʝʥʥʘʷ ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ, ʢʘʢ ʧʨʘʚʠʣʦ, ʬʫʥʢʮʠʦʥʠʨʫʝʪ ʚ 

ʨʝʞʠʤʝ ʨʘʩʧʨʝʜʝʣʝʥʥʦʡ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ. ʆʥʘ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʨʘʟʣʠʯʥʳʝ 

ʚʳʯʠʩʣʠʪʝʣʴʥʳʝ ʩʠʩʪʝʤʳ, ʢʦʪʦʨʳʝ ʩʦʝʜʠʥʷʶʪʩʷ ʤʝʞʜʫ ʩʦʙʦʡ 

ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʩʝʪʴʶ. 

ʆʙʤʝʥ ʠʥʬʦʨʤʘʮʠʝʡ ʚ ʩʝʪʠ ʧʨʦʠʩʭʦʜʠʪ ʤʝʞʜʫ: 

-  ʧʦʣʴʟʦʚʘʪʝʣʷʤʠ; 

-  ʧʨʦʮʝʩʩʘʤʠ ʨʘʟʥʳʭ ʵʣʝʤʝʥʪʦʚ ʩʝʪʠ; 

-  ʧʦʣʴʟʦʚʘʪʝʣʷʤʠ ʠ ʧʨʦʮʝʩʩʘʤʠ.  

ʆʙʤʝʥ ʠʥʬʦʨʤʘʮʠʝʡ ʚ ʩʝʪʠ. ʇʨʠ ʦʙʤʝʥʝ ʠʥʬʦʨʤʘʮʠʝʡ ʚ ʩʝʪʠ 

ʩʦʙʣʶʜʘʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʧʦʣʦʞʝʥʠʷ: 

- ʂʘʞʜʳʡ ʧʦʣʴʟʦʚʘʪʝʣʴ ʠ ʧʨʦʮʝʩʩ ʠʤʝʶʪ ʩʚʦʡ ʫʨʦʚʝʥʴ ʧʦʣʥʦʤʦʯʠʡ; 

- ʇʨʦʭʦʜʷʱʘʷ ʪʨʘʥʟʠʪʦʤ ʯʝʨʝʟ ʫʟʝʣ ʢʦʤʤʫʪʘʮʠʠ ʘʙʦʥʝʥʪʩʢʘʷ 

ʠʥʬʦʨʤʘʮʠʷ ʜʦʣʞʥʘ ʙʳʪʴ ʥʝʚʠʜʠʤʦʡ ʜʣʷ ʧʝʨʩʦʥʘʣʘ ʜʘʥʥʦʛʦ ʫʟʣʘ; 

- ʊʨʘʥʟʠʪʥʘʷ ʘʙʦʥʝʥʪʩʢʘʷ ʠʥʬʦʨʤʘʮʠʷ ʥʝ ʜʦʣʞʥʘ ʧʦʜʚʝʨʛʘʪʴʩʷ 

ʜʦʢʫʤʝʥʪʠʨʦʚʘʥʠʶ ʚ ʫʟʣʝ; 

- ʊʨʘʥʟʠʪʥʘʷ ʘʙʦʥʝʥʪʩʢʘʷ ʠʥʬʦʨʤʘʮʠʷ ʧʨʠ ʦʙʨʘʙʦʪʢʝ ʚ ʫʟʣʝ ʥʝ ʜʦʣʞʥʘ 

ʟʘʧʦʤʠʥʘʪʴʩʷ ʚ ʜʦʣʛʦʚʨʝʤʝʥʥʦʡ ʧʘʤʷʪʠ. 

 

ʆʩʦʙʝʥʥʦʩʪʠ ʩʦʚʨʝʤʝʥʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ. ʄʦʜʝʣʴ OSI 
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ʇʨʠ ʨʘʩʩʤʦʪʨʝʥʠʠ ʧʨʦʮʝʜʫʨ ʤʝʞʩʝʪʝʚʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʚʩʝʛʜʘ 

ʦʧʠʨʘʶʪʩʷ ʥʘ ʩʪʘʥʜʘʨʪʳ, ʨʘʟʨʘʙʦʪʘʥʥʳʝ International Standard Organization 

(ISO). ʕʪʠ ʩʪʘʥʜʘʨʪʳ ʧʦʣʫʯʠʣʠ ʥʘʟʚʘʥʠʝ çʉʝʤʠʫʨʦʚʥʝʚʦʡ ʤʦʜʝʣʠ ʩʝʪʝʚʦʛʦ 

ʦʙʤʝʥʘè ʠʣʠ ʚ ʘʥʛʣʠʡʩʢʦʤ ʚʘʨʠʘʥʪʝ çOpen System Interconnection Reference 

Modelè (OSI Ref.Model).  

ɺ ʜʘʥʥʦʡ ʤʦʜʝʣʠ ʦʙʤʝʥ ʠʥʬʦʨʤʘʮʠʝʡ ʤʦʞʝʪ ʙʳʪʴ ʧʨʝʜʩʪʘʚʣʝʥ ʚ ʚʠʜʝ 

ʩʪʝʢʘ. 

ʇʨʠʤʝʥʝʥʠʝ ʤʦʜʝʣʠ OSI. ʅʘ ʙʘʟʝ ʵʪʦʡ ʤʦʜʝʣʠ ʦʧʠʩʳʚʘʶʪʩʷ ʧʨʘʚʠʣʘ ʠ 

ʧʨʦʮʝʜʫʨʳ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ, ʘ ʪʘʢʞʝ ʩʪʨʫʢʪʫʨʳ ʦʪʢʨʳʪʳʭ ʩʠʩʪʝʤ ʠ 

ʢʦʤʧʣʝʢʩʳ ʩʪʘʥʜʘʨʪʦʚ, ʢʦʪʦʨʳʤ ʜʦʣʞʥʳ ʫʜʦʚʣʝʪʚʦʨʷʪʴ ʩʠʩʪʝʤʳ. ʆʩʥʦʚʥʳʤʠ 

ʵʣʝʤʝʥʪʘʤʠ ʤʦʜʝʣʠ ʷʚʣʷʶʪʩʷ ʫʨʦʚʥʠ, ʦʙʲʝʢʪʳ ʩʦʝʜʠʥʝʥʠʷ ʠ ʬʠʟʠʯʝʩʢʠʝ 

ʩʨʝʜʩʪʚʘ ʩʦʝʜʠʥʝʥʠʡ. 

ʌʠʟʠʯʝʩʢʠʝ ʩʨʝʜʩʪʚʘ ʩʦʝʜʠʥʝʥʠʷ ï ʩʦʚʦʢʫʧʥʦʩʪʴ ʬʠʟʠʯʝʩʢʦʡ ʩʨʝʜʳ, 

ʘʧʧʘʨʘʪʥʳʭ ʠ ʧʨʦʛʨʘʤʤʥʳʭ ʩʨʝʜʩʪʚ, ʦʙʝʩʧʝʯʠʚʘʶʱʘʷ ʧʝʨʝʜʘʯʫ ʩʠʛʥʘʣʘ. 

ʌʠʟʠʯʝʩʢʠʡ ʫʨʦʚʝʥʴ ʦʧʨʝʜʝʣʷʝʪ ʤʝʭʘʥʠʯʝʩʢʠʝ, ʦʧʪʠʯʝʩʢʠʝ, 

ʵʣʝʢʪʨʠʯʝʩʢʠʝ, ʧʨʦʮʝʜʫʨʥʳʝ ʩʨʝʜʩʪʚʘ ʧʝʨʝʜʘʯʠ ʩʠʛʥʘʣʦʚ ʯʝʨʝʟ ʬʠʟʠʯʝʩʢʠʝ 

ʩʦʝʜʠʥʝʥʠʷ. ʆʩʥʦʚʥʘʷ ʟʘʜʘʯʘ ï ʩʦʟʜʘʥʠʝ ʬʠʟʠʯʝʩʢʠʭ ʠʥʪʝʨʬʝʡʩʦʚ ʜʣʷ 

ʧʦʜʢʣʶʯʝʥʠʷ ʢ ʬʠʟʠʯʝʩʢʠʤ ʩʨʝʜʩʪʚʘʤ ʩʦʝʜʠʥʝʥʠʷ. 

ʌʫʥʢʮʠʠ ʬʠʟʠʯʝʩʢʦʛʦ ʫʨʦʚʥʷ: 

- ʋʩʪʘʥʦʚʣʝʥʠʝ ʠ ʨʘʟʲʝʜʠʥʝʥʠʝ ʬʠʟʠʯʝʩʢʠʭ ʩʦʝʜʠʥʝʥʠʡ; 

- ʇʝʨʝʜʘʯʘ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʩʠʛʥʘʣʦʚ; 

- ʇʨʦʩʣʫʰʠʚʘʥʠʝ ʢʘʥʘʣʘ; 

- ɺʳʧʦʣʥʝʥʠʝ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʢʘʥʘʣʘ; 

- ʆʧʦʚʝʱʝʥʠʝ ʦ ʥʝʠʩʧʨʘʚʥʦʩʪʷʭ ʠ ʦʪʢʘʟʘʭ. 

- ʂʘʥʘʣʴʥʳʡ ʫʨʦʚʝʥʴ 

- ʂʘʥʘʣ ï ʩʨʝʜʩʪʚʦ (ʤʘʨʰʨʫʪ), ʧʦ ʢʦʪʦʨʦʤʫ ʧʝʨʝʜʘʶʪʩʷ ʜʘʥʥʳʝ. 

ʇʦ ʦʜʥʦʤʫ ʬʠʟʠʯʝʩʢʦʤʫ ʢʘʥʘʣʫ ʚʟʘʠʤʦʜʝʡʩʪʚʫʝʪ ʛʨʫʧʧʘ ʧʘʨ ʩʠʩʪʝʤ. 

ʄʘʨʰʨʫʪ, ʧʦ ʢʦʪʦʨʦʤʫ ʧʝʨʝʜʘʶʪʩʷ ʜʘʥʥʳʝ ʦʪ ʠʩʪʦʯʥʠʢʘ ʢ ʘʜʨʝʩʘʪʫ, 

ʥʘʟʳʚʘʝʪʩʷ ʣʦʛʠʯʝʩʢʠʤ ʢʘʥʘʣʦʤ. ʂʘʥʘʣ, ʧʨʦʭʦʜʷʱʠʡ ʯʝʨʝʟ ʚʩʶ 

ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʫʶ ʩʝʪʴ, ʠʤʝʥʫʝʪʩʷ ʚʠʨʪʫʘʣʴʥʳʤ ʢʘʥʘʣʦʤ. 

ʂʘʥʘʣʴʥʳʡ ʫʨʦʚʝʥʴ ʦʩʫʱʝʩʪʚʣʷʝʪ ʬʦʨʤʠʨʦʚʘʥʠʝ ʠ ʧʝʨʝʜʘʯʫ ʙʣʦʢʦʚ 

ʜʘʥʥʳʭ ʤʝʞʜʫ ʩʠʩʪʝʤʘʤʠ. 

ʌʫʥʢʮʠʠ ʢʘʥʘʣʴʥʦʛʦ ʫʨʦʚʥʷ: 

- ʆʨʛʘʥʠʟʘʮʠʷ ʢʘʥʘʣʴʥʳʭ ʩʦʝʜʠʥʝʥʠʡ ʠ ʠʜʝʥʪʠʬʠʢʘʮʠʷ ʠʭ ʧʦʨʪʦʚ; 

- ʆʨʛʘʥʠʟʘʮʠʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʙʣʦʢʦʚ ʜʘʥʥʳʭ; 

- ʆʙʥʘʨʫʞʝʥʠʝ ʠ ʠʩʧʨʘʚʣʝʥʠʝ ʦʰʠʙʦʢ; 

- ʇʝʨʝʜʘʯʘ ʙʣʦʢʦʚ ʜʘʥʥʳʭ; 

- ʋʧʨʘʚʣʝʥʠʝ ʧʦʪʦʢʘʤʠ ʜʘʥʥʳʭ; 

- ʆʙʝʩʧʝʯʝʥʠʝ ʧʨʦʟʨʘʯʥʦʩʪʠ ʣʦʛʠʯʝʩʢʠʭ ʢʘʥʘʣʦʚ. 

ʉʝʪʝʚʦʡ ʫʨʦʚʝʥʴ ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʨʦʢʣʘʜʢʫ ʢʘʥʘʣʦʚ, ʩʦʝʜʠʥʷʶʱʠʭ 

ʘʙʦʥʝʥʪʩʢʠʝ ʩʠʩʪʝʤʳ ʠ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʯʝʨʝʟ ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʝ 

ʢʘʥʘʣʳ. ɿʘʜʘʯʘ ʜʘʥʥʦʛʦ ʫʨʦʚʥʷ ï ʩʦʟʜʘʥʠʝ ʚʠʨʪʫʘʣʴʥʳʭ ʢʘʥʘʣʦʚ. ʇʝʨʝʜʘʯʘ 
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ʜʘʥʥʳʭ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʘʢʝʪʘʤʠ, ʚ ʢʦʪʦʨʳʭ ʧʦʤʝʱʘʶʪʩʷ ʬʨʘʛʤʝʥʪʳ 

ʜʘʥʥʳʭ. 

ʌʫʥʢʮʠʠ ʩʝʪʝʚʦʛʦ ʫʨʦʚʥʷ: 

- ʉʦʟʜʘʥʠʝ ʩʝʪʝʚʳʭ ʩʦʝʜʠʥʝʥʠʡ ʠ ʠʜʝʥʪʠʬʠʢʘʮʠʷ ʠʭ ʧʦʨʪʦʚ; 

- ʆʙʥʘʨʫʞʝʥʠʝ ʠ ʠʩʧʨʘʚʣʝʥʠʝ ʦʰʠʙʦʢ; 

- ʋʧʨʘʚʣʝʥʠʝ ʧʦʪʦʢʘʤʠ ʜʘʥʥʳʭ; 

- ʆʨʛʘʥʠʟʘʮʠʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʧʘʢʝʪʦʚ; 

- ʄʘʨʰʨʫʪʠʟʘʮʠʷ ʠ ʢʦʤʤʫʪʘʮʠʷ; 

- ʉʝʛʤʝʥʪʠʨʦʚʘʥʠʝ ʠ ʦʙʲʝʜʠʥʝʥʠʝ ʧʘʢʝʪʦʚ; 

- ɺʦʟʚʨʘʪ ʚ ʠʩʭʦʜʥʦʝ ʩʦʩʪʦʷʥʠʝ. 

ʊʨʘʥʩʧʦʨʪʥʳʡ ʫʨʦʚʝʥʴ ʦʧʨʝʜʝʣʷʝʪ ʘʜʨʝʩʘʮʠʶ ʘʙʦʥʝʥʪʩʢʠʭ ʩʠʩʪʝʤ ʚ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʝʪʠ. ɼʘʥʥʳʡ ʫʨʦʚʝʥʴ ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʝʨʝʜʘʯʫ ʧʘʢʝʪʦʚ ʯʝʨʝʟ 

ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʫʶ ʩʝʪʴ, ʠʩʧʦʣʴʟʫʷ ʚʠʨʪʫʘʣʴʥʳʝ ʢʘʥʘʣʳ. 

ʌʫʥʢʮʠʠ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʫʨʦʚʥʷ: 

- ʋʧʨʘʚʣʝʥʠʝ ʧʝʨʝʜʘʯʝʡ ʙʣʦʢʦʚ ʜʘʥʥʳʭ ʠ ʦʙʝʩʧʝʯʝʥʠʝ ʠʭ ʮʝʣʦʩʪʥʦʩʪʠ; 

- ʆʙʥʘʨʫʞʝʥʠʝ ʦʰʠʙʦʢ, ʩʦʦʙʱʝʥʠʝ ʦ ʥʝʠʩʧʨʘʚʣʝʥʥʳʭ ʦʰʠʙʢʘʭ; 

- ɺʦʩʩʪʘʥʦʚʣʝʥʠʝ ʧʝʨʝʜʘʯʠ ʧʦʩʣʝ ʦʪʢʘʟʦʚ; 

- ʀʟʤʝʥʝʥʠʝ ʨʘʟʤʝʨʘ ʙʣʦʢʦʚ ʜʘʥʥʳʭ; 

- ʇʨʝʜʦʩʪʘʚʣʝʥʠʝ ʧʨʠʦʨʠʪʝʪʦʚ ʧʨʠ ʧʝʨʝʜʘʯʝ ʙʣʦʢʦʚ ʜʘʥʥʳʭ; 

- ʇʝʨʝʜʘʯʘ ʧʦʜʪʚʝʨʞʜʝʥʠʡ ʦ ʧʝʨʝʜʘʯʝ ʜʘʥʥʳʭ; 

- ʃʠʢʚʠʜʘʮʠʷ ʙʣʦʢʦʚ ʧʨʠ ʪʫʧʠʢʦʚʳʭ ʩʠʪʫʘʮʠʷʭ ʚ ʩʝʪʠ. 

ʉʝʘʥʩ ï ʮʠʢʣ ʦʧʝʨʘʮʠʡ, ʚʳʧʦʣʥʷʝʤʳʡ ʙʝʟ ʧʝʨʝʨʳʚʘ ʠ ʦʙʝʩʧʝʯʠʚʘʶʱʠʡ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʤʝʞʜʫ ʫʯʘʩʪʥʠʢʘʤʠ. ʇʨʦʮʝʜʫʨʳ, ʚʳʧʦʣʥʷʝʤʳʝ ʜʣʷ 

ʧʨʦʚʝʜʝʥʠʷ ʩʝʘʥʩʘ: ʫʩʪʘʥʦʚʣʝʥʠʝ ʩʝʘʥʩʘ, ʠʜʝʥʪʠʬʠʢʘʮʠʷ ʩʝʘʥʩʘ, 

ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʩʝʘʥʩʘ ʧʦʩʣʝ ʦʪʢʘʟʘ, ʩʙʦʷ ʠʣʠ ʦʰʠʙʢʠ, ʧʨʝʢʨʘʱʝʥʠʝ ʩʝʘʥʩʘ. 

ʌʫʥʢʮʠʠ ʩʝʘʥʩʦʚʦʛʦ ʫʨʦʚʥʷ: 

- ʋʩʪʘʥʦʚʣʝʥʠʝ ʠ ʟʘʚʝʨʰʝʥʠʝ ʥʘ ʩʝʘʥʩʦʚʦʤ ʫʨʦʚʥʝ ʩʦʝʜʠʥʝʥʠʷ; 

- ɺʳʧʦʣʥʝʥʠʝ ʥʦʨʤʘʣʴʥʦʛʦ ʠ ʩʨʦʯʥʦʛʦ ʦʙʤʝʥʘ ʜʘʥʥʳʤʠ ʤʝʞʜʫ 

ʧʨʠʢʣʘʜʥʳʤʠ ʧʨʦʮʝʩʩʘʤʠ; 

- ʋʧʨʘʚʣʝʥʠʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝʤ ʧʨʠʢʣʘʜʥʳʭ ʧʨʦʮʝʩʩʦʚ; 

- ʉʠʥʭʨʦʥʠʟʘʮʠʷ ʨʘʙʦʪʳ ʩʝʘʥʩʦʚʳʭ ʩʦʝʜʠʥʝʥʠʡ; 

- ʀʟʚʝʱʝʥʠʝ ʧʨʠʢʣʘʜʥʳʭ ʧʨʦʮʝʩʩʦʚ ʦʙ ʠʩʢʣʶʯʠʪʝʣʴʥʳʭ ʩʠʪʫʘʮʠʷʭ; 

- ʋʩʪʘʥʦʚʣʝʥʠʝ ʤʝʪʦʢ ʚ ʧʨʠʢʣʘʜʥʳʭ ʧʨʦʮʝʩʩʘʭ; 

- ʇʨʝʨʳʚʘʥʠʝ ʧʨʠʢʣʘʜʥʦʛʦ ʧʨʦʮʝʩʩʘ ʠ ʝʛʦ ʢʦʨʨʝʢʪʥʦʝ ʚʦʟʦʙʥʦʚʣʝʥʠʝ;  

- ʇʨʝʢʨʘʱʝʥʠʝ ʩʝʘʥʩʘ ʙʝʟ ʧʦʪʝʨʠ ʜʘʥʥʳʭ. 

ʇʨʝʜʩʪʘʚʠʪʝʣʴʥʳʡ ʫʨʦʚʝʥʴ ʦʧʠʩʳʚʘʝʪ ʚ ʥʫʞʥʦʡ ʬʦʨʤʝ ʜʘʥʥʳʝ, 

ʧʝʨʝʜʘʚʘʝʤʳʝ ʤʝʞʜʫ ʧʨʠʢʣʘʜʥʳʤʠ ʧʨʦʮʝʩʩʘʤʠ. ɼʘʥʥʳʡ ʫʨʦʚʝʥʴ 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʨʘʙʦʪʫ ʩ ʩʠʥʪʘʢʩʠʩʦʤ ʜʘʥʥʳʭ, ʦʧʨʝʜʝʣʷʷ ʩʪʨʫʢʪʫʨʫ ʢʦʤʘʥʜ, 

ʩʦʦʙʱʝʥʠʡ ʠ ʦʪʚʝʪʦʚ. 

ʆʩʥʦʚʥʳʝ ʬʫʥʢʮʠʠ: 

- ɻʝʥʝʨʘʮʠʷ ʟʘʧʨʦʩʦʚ ʥʘ ʫʩʪʘʥʦʚʣʝʥʠʝ ʩʝʘʥʩʦʚ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ 

ʧʨʠʢʣʘʜʥʳʭ ʧʨʦʮʝʩʩʦʚ; 
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- ʉʦʛʣʘʩʦʚʘʥʠʝ ʤʝʞʜʫ ʧʨʠʢʣʘʜʥʳʤʠ ʧʨʦʮʝʩʩʘʤʠ ʚʠʜʦʚ ʧʨʝʜʩʪʘʚʣʝʥʠʷ 

ʜʘʥʥʳʭ; 

- ʈʝʘʣʠʟʘʮʠʷ ʬʦʨʤ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʜʘʥʥʳʭ; 

- ʇʨʝʜʩʪʘʚʣʝʥʠʝ ʛʨʘʬʠʯʝʩʢʠʭ ʤʘʪʝʨʠʘʣʦʚ; 

- ʆʙʝʩʧʝʯʝʥʠʝ ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦʩʪʠ ʜʘʥʥʳʭ; 

- ʇʝʨʝʜʘʯʘ ʟʘʧʨʦʩʦʚ ʥʘ ʧʨʝʢʨʘʱʝʥʠʝ ʩʝʘʥʩʘ. 

ʇʨʠʢʣʘʜʥʦʡ ʧʨʦʮʝʩʩ ʦʙʝʩʧʝʯʠʚʘʝʪ ʦʙʨʘʙʦʪʢʫ ʜʘʥʥʳʭ ʜʣʷ ʥʫʞʜ 

ʧʦʣʴʟʦʚʘʪʝʣʷ. ʇʨʠʢʣʘʜʥʦʡ ʫʨʦʚʝʥʴ ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʨʠʢʣʘʜʥʳʝ ʧʨʦʮʝʩʩʳ 

ʩʨʝʜʩʪʚʘʤʠ ʜʦʩʪʫʧʘ ʢ ʦʙʣʘʩʪʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ. 

ʌʫʥʢʮʠʠ ʧʨʠʢʣʘʜʥʦʛʦ ʫʨʦʚʥʷ: 

- ʆʧʠʩʘʥʠʝ ʬʦʨʤ ʠ ʤʝʪʦʜʦʚ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʧʨʠʢʣʘʜʥʳʭ ʧʨʦʮʝʩʩʦʚ; 

- ɺʳʧʦʣʥʝʥʠʝ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ ʦʧʝʨʘʮʠʡ ʩ ʜʘʥʥʳʤʠ; 

- ʀʜʝʥʪʠʬʠʢʘʮʠʷ ʧʦʣʴʟʦʚʘʪʝʣʝʡ; 

- ʆʧʨʝʜʝʣʝʥʠʝ ʬʫʥʢʮʠʦʥʠʨʫʶʱʠʭ ʘʙʦʥʝʥʪʦʚ; 

- ʆʙʲʷʚʣʝʥʠʝ ʦ ʚʦʟʤʦʞʥʦʩʪʠ ʜʦʩʪʫʧʘ ʢ ʧʨʠʢʣʘʜʥʳʤ ʧʨʦʮʝʩʩʘʤ; 

- ʆʧʨʝʜʝʣʝʥʠʝ ʜʦʩʪʘʪʦʯʥʦʩʪʠ ʨʝʩʫʨʩʦʚ; 

- ʇʦʩʳʣʢʘ ʟʘʧʨʦʩʦʚ ʥʘ ʩʦʝʜʠʥʝʥʠʝ ʩ ʜʨʫʛʠʤʠ ʧʦʣʴʟʦʚʘʪʝʣʷʤʠ; 

- ʇʦʜʘʯʘ ʟʘʷʚʦʢ ʫʨʦʚʥʶ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʥʘ ʥʝʦʙʭʦʜʠʤʳʝ ʤʝʪʦʜʳ 

ʦʧʠʩʘʥʠʷ ʠʥʬʦʨʤʘʮʠʠ; 

- ʉʠʥʭʨʦʥʠʟʘʮʠʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʧʨʠʢʣʘʜʥʳʭ ʧʨʦʮʝʩʩʦʚ; 

- ʆʧʨʝʜʝʣʝʥʠʝ ʢʘʯʝʩʪʚʘ ʦʙʩʣʫʞʠʚʘʥʠʷ; 

- ʉʦʛʣʘʰʝʥʠʝ ʦʙ ʠʩʧʨʘʚʣʝʥʠʠ ʦʰʠʙʦʢ ʠ ʦʧʨʝʜʝʣʝʥʠʠ ʜʦʩʪʦʚʝʨʥʦʩʪʠ 

ʜʘʥʥʳʭ. 

 

ʇʦʪʝʥʮʠʘʣʴʥʳʝ ʫʛʨʦʟʳ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠʥʬʦʨʤʘʮʠʠ ʚ ʃɺʉ: 

-  ɼʦʩʪʫʧ ʚ ʃɺʉ ʩʦ ʩʪʦʨʦʥʳ ʰʪʘʪʥʦʛʦ ʢʦʤʧʴʶʪʝʨʘ; 

-  ɼʦʩʪʫʧ ʩʦ ʩʪʦʨʦʥʳ ʢʘʙʝʣʴʥʳʭ ʣʠʥʠʡ ʩʚʷʟʠ: 

-  ɼʦʩʪʫʧ ʩʦ ʩʪʦʨʦʥʳ ʰʪʘʪʥʦʛʦ ʧʦʣʴʟʦʚʘʪʝʣʷ-ʥʘʨʫʰʠʪʝʣʷ; 

-  ʇʨʠ ʧʦʜʢʣʶʯʝʥʠʠ ʧʦʩʪʦʨʦʥʥʝʛʦ ʢʦʤʧʴʶʪʝʨʘ ʠ ʜʨʫʛʦʡ ʘʧʧʘʨʘʪʫʨʳ; 

-  ʇʨʠ ʧʦʙʦʯʥʳʭ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʠʟʣʫʯʝʥʠʷʭ ʠ ʥʘʚʦʜʢʘʭ 

ʠʥʬʦʨʤʘʮʠʠ; 

-  ɸʚʘʨʠʡʥʘʷ ʩʠʪʫʘʮʠʷ, ʦʪʢʘʟ ʘʧʧʘʨʘʪʫʨʳ, ʦʰʠʙʢʠ ʦʧʝʨʘʪʦʨʦʚ ʠ 

ʨʘʟʨʘʙʦʪʯʠʢʦʚ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʠ ʪ.ʧ. 

 

8.5.1 ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʩʝʪʝʚʳʭ ʘʪʘʢ 

ʇʨʠ ʦʧʠʩʘʥʠʠ ʩʝʪʝʚʳʭ ʘʪʘʢ ʚ ʦʙʱʝʤ ʩʣʫʯʘʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʩʣʝʜʫʶʱʝʝ 

ʧʨʝʜʩʪʘʚʣʝʥʠʝ, ʛʜʝ ʩʫʱʝʩʪʚʫʝʪ ʠʥʬʦʨʤʘʮʠʦʥʥʳʡ ʧʦʪʦʢ ʦʪ ʦʪʧʨʘʚʠʪʝʣʷ 

(ʬʘʡʣ, ʧʦʣʴʟʦʚʘʪʝʣʴ, ʢʦʤʧʴʶʪʝʨ) ʢ ʧʦʣʫʯʘʪʝʣʶ (ʬʘʡʣ, ʧʦʣʴʟʦʚʘʪʝʣʴ, 

ʢʦʤʧʴʶʪʝʨ):  
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ʉʝʪʝʚʳʝ ʘʪʘʢʠ 

I. ʇʘʩʩʠʚʥʘʷ ʘʪʘʢʘ 
ʇʘʩʩʠʚʥʦʡ ʥʘʟʳʚʘʝʪʩʷ ʪʘʢʘʷ ʘʪʘʢʘ, ʧʨʠ ʢʦʪʦʨʦʡ ʧʨʦʪʠʚʥʠʢ ʥʝ ʠʤʝʝʪ 

ʚʦʟʤʦʞʥʦʩʪʠ ʤʦʜʠʬʠʮʠʨʦʚʘʪʴ ʧʝʨʝʜʘʚʘʝʤʳʝ ʩʦʦʙʱʝʥʠʷ ʠ ʚʩʪʘʚʣʷʪʴ ʚ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʡ ʢʘʥʘʣ ʤʝʞʜʫ ʦʪʧʨʘʚʠʪʝʣʝʤ ʠ ʧʦʣʫʯʘʪʝʣʝʤ ʩʚʦʠ ʩʦʦʙʱʝʥʠʷ. 

ʎʝʣʴʶ ʧʘʩʩʠʚʥʦʡ ʘʪʘʢʠ ʤʦʞʝʪ ʙʳʪʴ ʪʦʣʴʢʦ ʧʨʦʩʣʫʰʠʚʘʥʠʝ ʧʝʨʝʜʘʚʘʝʤʳʭ 

ʩʦʦʙʱʝʥʠʡ ʠ ʘʥʘʣʠʟ ʪʨʘʬʠʢʘ. 

 

ʄʦʜʠʬʠʢʘʮʠʷ ʧʦʪʦʢʘ ʜʘʥʥʳʭ - ʘʪʘʢʘ "man in the middle"  

ʄʦʜʠʬʠʢʘʮʠʷ ʧʦʪʦʢʘ ʜʘʥʥʳʭ ʦʟʥʘʯʘʝʪ ʣʠʙʦ ʠʟʤʝʥʝʥʠʝ ʩʦʜʝʨʞʠʤʦʛʦ 

ʧʝʨʝʩʳʣʘʝʤʦʛʦ ʩʦʦʙʱʝʥʠʷ, ʣʠʙʦ ʠʟʤʝʥʝʥʠʝ ʧʦʨʷʜʢʘ ʩʦʦʙʱʝʥʠʡ. 

 
ʄʦʜʠʬʠʢʘʮʠʷ ʧʦʪʦʢʘ ʜʘʥʥʳʭ - ʘʪʘʢʘ "man in the middle"  

ʄʦʜʠʬʠʢʘʮʠʷ ʧʦʪʦʢʘ ʜʘʥʥʳʭ ʦʟʥʘʯʘʝʪ ʣʠʙʦ ʠʟʤʝʥʝʥʠʝ ʩʦʜʝʨʞʠʤʦʛʦ 

ʧʝʨʝʩʳʣʘʝʤʦʛʦ ʩʦʦʙʱʝʥʠʷ, ʣʠʙʦ ʠʟʤʝʥʝʥʠʝ ʧʦʨʷʜʢʘ ʩʦʦʙʱʝʥʠʡ. 

 
 

ʉʦʟʜʘʥʠʝ ʣʦʞʥʦʛʦ ʧʦʪʦʢʘ (ʬʘʣʴʩʠʬʠʢʘʮʠʷ)  
ʌʘʣʴʩʠʬʠʢʘʮʠʷ (ʥʘʨʫʰʝʥʠʝ ʘʫʪʝʥʪʠʯʥʦʩʪʠ) ʦʟʥʘʯʘʝʪ ʧʦʧʳʪʢʫ ʦʜʥʦʛʦ 

ʩʫʙʲʝʢʪʘ ʚʳʜʘʪʴ ʩʝʙʷ ʟʘ ʜʨʫʛʦʛʦ. 

 
 

ʇʦʚʪʦʨʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ  
ʇʦʚʪʦʨʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʦʟʥʘʯʘʝʪ ʧʘʩʩʠʚʥʳʡ ʟʘʭʚʘʪ ʜʘʥʥʳʭ ʩ 

ʧʦʩʣʝʜʫʶʱʝʡ ʠʭ ʧʝʨʝʩʳʣʢʦʡ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʥʝʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʦʛʦ ʜʦʩʪʫʧʘ - 

ʵʪʦ ʪʘʢ ʥʘʟʳʚʘʝʤʘʷ replay-ʘʪʘʢʘ.  

ʅʘ ʩʘʤʦʤ ʜʝʣʝ replay-ʘʪʘʢʠ ʷʚʣʷʶʪʩʷ ʦʜʥʠʤ ʠʟ ʚʘʨʠʘʥʪʦʚ 

ʬʘʣʴʩʠʬʠʢʘʮʠʠ, ʥʦ ʚ ʩʠʣʫ ʪʦʛʦ, ʯʪʦ ʵʪʦ ʦʜʠʥ ʠʟ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ 
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ʚʘʨʠʘʥʪʦʚ ʘʪʘʢʠ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʥʝʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʦʛʦ ʜʦʩʪʫʧʘ, ʝʛʦ ʯʘʩʪʦ 

ʨʘʩʩʤʘʪʨʠʚʘʶʪ ʢʘʢ ʦʪʜʝʣʴʥʳʡ ʪʠʧ ʘʪʘʢʠ. 

 

 

 
ʌʫʥʢʮʠʠ ʤʝʞʩʝʪʝʚʳʭ ʵʢʨʘʥʦʚ. ɺ ʤʝʞʩʝʪʝʚʦʤ ʵʢʨʘʥʝ ʤʦʞʝʪ ʙʳʪʴ 

ʨʝʘʣʠʟʦʚʘʥʦ ʥʝʩʢʦʣʴʢʦ ʚʠʜʦʚ ʟʘʱʠʪʳ. ʂ ʠʭ ʯʠʩʣʫ ʦʪʥʦʩʷʪʩʷ: 

- ʬʠʣʴʪʨʘʮʠʷ ʩʝʪʝʚʳʭ ʧʘʢʝʪʦʚ; 

- ʩʨʝʜʩʪʚʘ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʠ ʘʫʪʝʥʪʠʬʠʢʘʮʠʠ ʧʦʣʴʟʦʚʘʪʝʣʝʡ; 

- ʩʨʝʜʩʪʚʘ ʦʧʦʚʝʱʝʥʠʷ ʠ ʩʠʛʥʘʣʠʟʘʮʠʠ ʦ ʚʳʷʚʣʝʥʥʳʭ ʥʘʨʫʰʝʥʠʷʭ.  

ʌʠʣʪɹʨʘʮʠʷ ʩʝʪʝʚʦʛʦ ʪʨʘʬʠʢʘ. ʌʠʣʴʪʨʘʮʠʷ ʚʭʦʜʷʱʝʡ ʠ ʠʩʭʦʜʷʱʝʡ 

ʠʥʬʦʨʤʘʮʠʠ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʥʘ ʦʩʥʦʚʝ ʧʨʘʚʠʣ ʥʘ ʥʝʩʢʦʣʴʢʠʭ ʫʨʦʚʥʷʭ. ʅʘ 

ʦʩʥʦʚʝ ʪʨʘʥʩʧʦʨʪʥʳʭ ʘʜʨʝʩʦʚ ʦʪʧʨʘʚʠʪʝʣʷ ʠ ʧʦʣʫʯʘʪʝʣʷ ʧʨʦʠʟʚʦʜʠʪʩʷ 

ʬʠʣʴʪʨʘʮʠʷ ʩʦʝʜʠʥʝʥʠʡ ʥʘ ʩʝʪʝʚʦʤ ʠ ʪʨʘʥʩʧʦʨʪʥʦʤ ʫʨʦʚʥʝ. ʆʜʥʦʚʨʝʤʝʥʥʦ 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʢʦʥʪʨʦʣʴ ʜʦʩʪʫʧʘ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʫʩʪʘʥʦʚʣʝʥʥʳʤʠ 

ʧʨʘʚʠʣʘʤʠ ʨʘʟʛʨʘʥʠʯʝʥʠʷ ʜʦʩʪʫʧʘ ʢ ʩʝʪʝʚʳʤ ʨʝʩʫʨʩʘʤ ʠ ʩʝʨʚʠʩʘʤ.  

ɺʪʦʨʦʡ ʵʪʘʧ ʬʠʣʴʪʨʘʮʠʠ ʚʳʧʦʣʥʷʝʪʩʷ ʥʘ ʫʨʦʚʥʝ ʧʨʠʣʦʞʝʥʠʡ. ɼʣʷ ʵʪʦʛʦ 

ʩʦʟʜʘʶʪʩʷ ʩʧʝʮʠʘʣʴʥʳʝ ʬʠʣʴʪʨʳ ʧʨʠʢʣʘʜʥʦʛʦ ʫʨʦʚʥʷ, ʢʘʞʜʳʡ ʠʟ ʢʦʪʦʨʳʭ 

ʦʪʚʝʯʘʝʪ ʟʘ ʬʠʣʴʪʨʘʮʠʶ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʦʙʤʝʥʘ ʧʦ ʦʜʥʦʤʫ ʦʪʜʝʣʴʥʦʤʫ 

ʧʨʦʪʦʢʦʣʫ ʠ ʤʝʞʜʫ ʦʜʥʠʤ ʦʧʨʝʜʝʣʝʥʥʳʤ ʪʠʧʦʤ ʧʨʠʣʦʞʝʥʠʡ. ʅʘ ʵʪʦʤ ʫʨʦʚʥʝ 

ʦʙʨʘʙʘʪʳʚʘʶʪʩʷ ʧʨʦʪʦʢʦʣʳ HTTP, FTP, SMTP, TELNET ʠ SNMP.  

ʉ ʮʝʣʴʶ ʫʚʝʣʠʯʝʥʠʷ ʧʨʦʧʫʩʢʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʤʝʞʩʝʪʝʚʦʛʦ ʵʢʨʘʥʘ (ʘ ʦʥ 

ʨʘʩʩʯʠʪʘʥ ʥʘ ʨʘʙʦʪʫ ʚ ʚʳʩʦʢʦʩʢʦʨʦʩʪʥʳʭ ʩʝʪʷʭ ʧʨʦʧʫʩʢʥʦʡ ʩʧʦʩʦʙʥʦʩʪʴʶ ʜʦ 

100 ʄʙ) ʤʦʛʫʪ ʙʳʪʴ ʩʦʟʜʘʥʳ ʰʣʶʟʳ ʧʨʠʣʦʞʝʥʠʡ ʥʘ ʫʨʦʚʥʝ ʷʜʨʘ 

ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ. ʀʭ ʦʩʥʦʚʥʘʷ ʟʘʜʘʯʘ - ʧʨʦʧʫʩʪʠʪʴ ʧʨʦʪʦʢʦʣ, ʢʦʪʦʨʳʡ 

ʦʥʠ ʦʙʩʣʫʞʠʚʘʶʪ, ʯʝʨʝʟ ʄʕ ʥʘ ʫʨʦʚʥʝ ʧʘʢʝʪʥʦʛʦ ʬʠʣʴʪʨʘ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ 

ʩʫʱʝʩʪʚʝʥʥʦ ʧʦʚʳʩʠʪʴ ʙʳʩʪʨʦʜʝʡʩʪʚʠʝ ʄʕ. ʏʝʨʝʟ ʪʘʢʠʝ ʰʣʶʟʳ ʧʨʦʧʫʩʢʘʶʪ 

ʜʘʥʥʳʝ ʜʣʷ ʧʨʠʣʦʞʝʥʠʡ, ʨʘʙʦʪʘʶʱʠʭ ʧʦ FTP, Rlogin/Rsh ʠ RealAudio. 

ʅʝʦʙʭʦʜʠʤʦʩʪʴ ʤʝʭʘʥʠʟʤʦʚ ʟʘʱʠʪʳ. ʉʦʦʙʱʝʥʠʝ, ʢʦʪʦʨʦʝ ʧʝʨʝʜʘʝʪʩʷ 

ʦʪ ʦʜʥʦʛʦ ʫʯʘʩʪʥʠʢʘ ʜʨʫʛʦʤʫ, ʧʨʦʭʦʜʠʪ ʯʝʨʝʟ ʨʘʟʣʠʯʥʦʛʦ ʨʦʜʘ ʩʝʪʠ. ʇʨʠ 

ʵʪʦʤ ʙʫʜʝʤ ʩʯʠʪʘʪʴ, ʯʪʦ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʣʦʛʠʯʝʩʢʠʡ ʠʥʬʦʨʤʘʮʠʦʥʥʳʡ ʢʘʥʘʣ 

ʦʪ ʦʪʧʨʘʚʠʪʝʣʷ ʢ ʧʦʣʫʯʘʪʝʣʶ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʨʘʟʣʠʯʥʳʭ 

ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʧʨʦʪʦʢʦʣʦʚ (ʥʘʧʨʠʤʝʨ, ʊʉʈ/IP). 

ʉʨʝʜʩʪʚʘ ʙʝʟʦʧʘʩʥʦʩʪʠ ʥʝʦʙʭʦʜʠʤʳ, ʝʩʣʠ ʪʨʝʙʫʝʪʩʷ ʟʘʱʠʪʠʪʴ 

ʧʝʨʝʜʘʚʘʝʤʫʶ ʠʥʬʦʨʤʘʮʠʶ ʦʪ ʧʨʦʪʠʚʥʠʢʘ, ʢʦʪʦʨʳʡ ʤʦʞʝʪ ʧʨʝʜʩʪʘʚʣʷʪʴ 

ʫʛʨʦʟʫ ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦʩʪʠ, ʘʫʪʝʥʪʠʬʠʢʘʮʠʠ, ʮʝʣʦʩʪʥʦʩʪʠ ʠ ʪ.ʧ. ɺʩʝ 

ʪʝʭʥʦʣʦʛʠʠ ʧʦʚʳʰʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠʤʝʶʪ ʜʚʘ ʢʦʤʧʦʥʝʥʪʘ: 

1) ʆʪʥʦʩʠʪʝʣʴʥʦ ʙʝʟʦʧʘʩʥʘʷ ʧʝʨʝʜʘʯʘ ʠʥʬʦʨʤʘʮʠʠ. ʇʨʠʤʝʨʦʤ 

ʷʚʣʷʝʪʩʷ ʚʠʜ ʰʠʬʨʦʚʘʥʠʷ, ʢʦʛʜʘ ʩʦʦʙʱʝʥʠʝ ʠʟʤʝʥʷʝʪʩʷ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦ 
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ʩʪʘʥʦʚʠʪʩʷ ʥʝʯʠʪʘʝʤʳʤ ʜʣʷ ʧʨʦʪʠʚʥʠʢʘ, ʠ, ʚʦʟʤʦʞʥʦ, ʜʦʧʦʣʥʷʝʪʩʷ ʢʦʜʦʤ, 

ʢʦʪʦʨʳʡ ʦʩʥʦʚʘʥ ʥʘ ʩʦʜʝʨʞʠʤʦʤ ʩʦʦʙʱʝʥʠʷ ʠ ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʜʣʷ 

ʘʫʪʝʥʪʠʬʠʢʘʮʠʠ ʦʪʧʨʘʚʠʪʝʣʷ ʠ ʦʙʝʩʧʝʯʝʥʠʷ ʮʝʣʦʩʪʥʦʩʪʠ ʩʦʦʙʱʝʥʠʷ.  

2) ʅʝʢʦʪʦʨʘʷ ʩʝʢʨʝʪʥʘʷ ʠʥʬʦʨʤʘʮʠʷ, ʨʘʟʜʝʣʷʝʤʘʷ ʦʙʦʠʤʠ 

ʫʯʘʩʪʥʠʢʘʤʠ ʠ ʥʝʠʟʚʝʩʪʥʘʷ ʧʨʦʪʠʚʥʠʢʫ. ʇʨʠʤʝʨʦʤ ʷʚʣʷʝʪʩʷ ʢʣʶʯ 

ʰʠʬʨʦʚʘʥʠʷ.  

ʂʨʦʤʝ ʪʦʛʦ, ʚ ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʙʝʟʦʧʘʩʥʦʡ ʧʝʨʝʜʘʯʠ 

ʙʳʚʘʝʪ ʥʝʦʙʭʦʜʠʤʘ ʪʨʝʪʴʷ ʜʦʚʝʨʝʥʥʘʷ ʩʪʦʨʦʥʘ (ʊhird ʊrusted ʈarty - TTP). 

ʅʘʧʨʠʤʝʨ, ʪʨʝʪʴʷ ʩʪʦʨʦʥʘ ʤʦʞʝʪ ʙʳʪʴ ʦʪʚʝʪʩʪʚʝʥʥʦʡ ʟʘ ʨʘʩʧʨʝʜʝʣʝʥʠʝ 

ʤʝʞʜʫ ʜʚʫʤʷ ʫʯʘʩʪʥʠʢʘʤʠ ʩʝʢʨʝʪʥʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʢʦʪʦʨʘʷ ʥʝ ʩʪʘʣʘ ʙʳ 

ʜʦʩʪʫʧʥʘ ʧʨʦʪʠʚʥʠʢʫ. ʃʠʙʦ ʪʨʝʪʴʷ ʩʪʦʨʦʥʘ ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʜʣʷ 

ʨʝʰʝʥʠʷ ʩʧʦʨʦʚ ʤʝʞʜʫ ʜʚʫʤʷ ʫʯʘʩʪʥʠʢʘʤʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʜʦʩʪʦʚʝʨʥʦʩʪʠ 

ʧʝʨʝʜʘʚʘʝʤʦʛʦ ʩʦʦʙʱʝʥʠʷ. 

ʐʠʬʨʦʚʘʥʠʝ ʜʘʥʥʳʭ 

ɺ ʜʦʧʦʣʥʝʥʠʝ ʢ ʙʘʟʦʚʦʡ ʤʦʜʝʣʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʦʪʢʨʳʪʳʭ ʩʠʩʪʝʤ ISO 

ʚʳʜʘʣʘ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʩʦʟʜʘʥʠʶ ʩʝʨʚʠʩʥʳʭ ʩʣʫʞʙ ʟʘʱʠʪʳ, ʬʫʥʢʮʠʠ 

ʢʦʪʦʨʳʭ ʜʦʣʞʥʳ ʨʝʘʣʠʟʦʚʳʚʘʪʴʩʷ ʧʨʠ ʧʦʤʦʱʠ ʚʦʩʴʤʠ ʧʨʦʮʝʜʫʨ ʟʘʱʠʪʳ. 

ʐʠʬʨʦʚʘʥʠʝ ʜʘʥʥʳʭ ʠʩʧʦʣʴʟʫʝʪʩʷ: 

- ɼʣʷ ʟʘʢʨʳʪʠʷ ʚʩʝʭ ʜʘʥʥʳʭ ʘʙʦʥʝʥʪʘ; 

- ɼʣʷ ʟʘʢʨʳʪʠʷ ʥʝʢʦʪʦʨʳʭ ʧʦʣʝʡ ʩʦʦʙʱʝʥʠʷ. 

ɺʳʜʝʣʷʶʪ ʩʣʝʜʫʶʱʠʝ ʫʨʦʚʥʠ ʰʠʬʨʦʚʘʥʠʷ: 

- ʐʠʬʨʦʚʘʥʠʝ ʚ ʢʘʥʘʣʝ ʩʚʷʟʠ (ʚʝʩʴ ʧʦʪʦʢ); 

- ʄʝʞʢʦʥʮʝʚʦʝ (ʘʙʦʥʝʥʪʩʢʦʝ) ʰʠʬʨʦʚʘʥʠʝ. 

 

ʎʠʬʨʦʚʘʷ ʧʦʜʧʠʩʴ 

ʎʠʬʨʦʚʘʷ ʧʦʜʧʠʩʴ ʩʣʫʞʠʪ ʜʣʷ ʧʦʜʪʚʝʨʞʜʝʥʠʷ ʧʦʜʣʠʥʥʦʩʪʠ 

ʦʪʧʨʘʚʠʪʝʣʷ ʩʦʦʙʱʝʥʠʷ (ʫʜʦʩʪʦʚʝʨʷʝʪʩʷ ʬʘʢʪ ʪʦʛʦ, ʯʪʦ ʠʩʪʦʯʥʠʢʦʤ 

ʩʦʦʙʱʝʥʠʷ ʷʚʣʷʝʪʩʷ ʫʢʘʟʘʥʥʳʡ ʚ ʟʘʛʦʣʦʚʢʝ ʘʙʦʥʝʥʪ). ʋʧʨʘʚʣʝʥʠʝ ʜʦʩʪʫʧʦʤ ʢ 

ʨʝʩʫʨʩʘʤ ʩʝʪʠ ʠʩʧʦʣʥʷʝʪʩʷ ʥʘ ʦʩʥʦʚʘʥʠʠ ʤʥʦʞʝʩʪʚʘ ʧʨʘʚʠʣ ʠ ʬʦʨʤʘʣʴʥʳʭ 

ʤʦʜʝʣʝʡ, ʢʦʪʦʨʳʝ ʠʤʝʶʪ ʨʘʟʣʠʯʥʳʝ ʘʨʛʫʤʝʥʪʳ: 

-  ʠʜʝʥʪʠʬʠʢʘʪʦʨʳ ʘʙʦʥʝʥʪʦʚ; 

-  ʠʥʬʦʨʤʘʮʠʶ ʦ ʨʝʩʫʨʩʘʭ; 

-  ʩʧʠʩʢʠ ʨʘʟʨʝʰʝʥʥʳʭ ʦʧʝʨʘʮʠʡ; 

-  ʚʨʝʤʝʥʥʳʝ ʦʛʨʘʥʠʯʝʥʠʷ ʠ ʪ.ʜ. 

ʆʙʝʩʧʝʯʝʥʠʝ ʮʝʣʦʩʪʥʦʩʪʠ ʜʘʥʥʳʭ ï ʜʦʧʦʣʥʠʪʝʣʴʥʘʷ ʠʥʬʦʨʤʘʮʠʷ, 

ʢʦʪʦʨʘʷ ʷʚʣʷʝʪʩʷ ʬʫʥʢʮʠʝʡ ʦʪ ʩʦʜʝʨʞʘʥʠʷ ʩʦʦʙʱʝʥʠʷ ʠ ʚʚʦʜʠʪʩʷ ʚ 

ʧʝʨʝʜʘʚʘʝʤʦʝ ʩʦʦʙʱʝʥʠʝ. ʀʤʝʝʪʩʷ ʜʚʘ ʪʠʧʘ: 

-  ʩʨʝʜʩʪʚʦ, ʦʙʝʩʧʝʯʠʚʘʶʱʝʝ ʮʝʣʦʩʪʥʦʩʪʴ ʦʪʜʝʣʴʥʦʛʦ ʙʣʦʢʘ ʜʘʥʥʳʭ; 

-  ʩʨʝʜʩʪʚʦ, ʦʙʝʩʧʝʯʠʚʘʶʱʝʝ ʮʝʣʦʩʪʥʦʩʪʴ ʧʦʪʦʢʘ ʙʣʦʢʦʚ ʜʘʥʥʳʭ ʠʣʠ 
ʦʪʜʝʣʴʥʳʭ ʧʦʣʝʡ ʵʪʠʭ ʙʣʦʢʦʚ. 

ʇʨʦʮʝʜʫʨʳ ʘʫʪʝʥʪʠʬʠʢʘʮʠʠ ï ʥʝʦʙʭʦʜʠʤʳ ʜʣʷ ʟʘʱʠʪʳ ʧʨʠ ʧʝʨʝʜʘʯʝ ʚ 

ʩʝʪʠ ʧʘʨʦʣʝʡ, ʘʫʪʝʥʪʠʬʠʢʘʪʦʨʦʚ ʣʦʛʠʯʝʩʢʠʭ ʦʙʲʝʢʪʦʚ ʠ ʪ.ʜ. ʎʝʣʴ ï ʟʘʱʠʪʘ ʦʪ 
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ʫʩʪʘʥʦʚʣʝʥʠʷ ʩʚʷʟʠ ʩ ʦʙʲʝʢʪʦʤ, ʦʙʨʘʟʦʚʘʥʥʳʤ ʥʘʨʫʰʠʪʝʣʝʤ ʠ ʜʝʡʩʪʚʫʶʱʠʤ 

ʧʦʜ ʝʛʦ ʫʧʨʘʚʣʝʥʠʝʤ ʩ ʮʝʣʴʶ ʠʤʠʪʘʮʠʠ ʨʘʙʦʪʳ ʧʦʜʣʠʥʥʦʛʦ ʦʙʲʝʢʪʘ. 

ʇʨʦʮʝʜʫʨʘ ʟʘʧʦʣʥʝʥʠʷ ʧʦʪʦʢʘ ï ʧʨʝʜʦʪʚʨʘʱʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʘʥʘʣʠʟʘ 

ʪʨʘʬʠʢʘ. ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʧʦʚʳʰʘʝʪʩʷ, ʝʩʣʠ ʦʜʥʦʚʨʝʤʝʥʥʦ ʧʨʠʤʝʥʷʝʪʩʷ 

ʣʠʥʝʡʥʦʝ ʰʠʬʨʦʚʘʥʠʝ ʧʦʪʦʢʘ ʜʘʥʥʳʭ. 

ʋʧʨʘʚʣʝʥʠʝ ʤʘʨʰʨʫʪʦʤ ʜʚʠʞʝʥʠʷ ʜʘʥʥʳʭ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ 

ʦʨʛʘʥʠʟʘʮʠʠ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʪʦʣʴʢʦ ʧʦ ʤʘʨʰʨʫʪʘʤ, ʦʙʨʘʟʦʚʘʥʥʳʤ ʩ 

ʧʦʤʦʱʴʶ ʥʘʜʝʞʥʳʭ ʠ ʙʝʟʦʧʘʩʥʳʭ ʫʩʪʨʦʡʩʪʚ ʠ ʩʠʩʪʝʤ. 

ʇʨʦʮʝʜʫʨʘ ʧʦʜʪʚʝʨʞʜʝʥʠʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʜʘʥʥʳʭ ʧʨʝʜʧʦʣʘʛʘʝʪ 

ʥʘʣʠʯʠʝ ʘʨʙʠʪʨʘ (ʪʨʝʪʴʝʡ ʜʦʚʝʨʝʥʥʦʡ ʩʪʦʨʦʥʳ). ʌʫʥʢʮʠʷ ʘʨʙʠʪʨʘ ï 

ʧʦʜʪʚʝʨʜʠʪʴ ʧʦʜʣʠʥʥʦʩʪʴ ʘʙʦʥʝʥʪʦʚ, ʮʝʣʦʩʪʥʦʩʪʴ ʠ ʚʨʝʤʷ ʧʝʨʝʜʘʯʠ 

ʩʦʦʙʱʝʥʠʷ. 

 

8.5.2 ʄʦʜʝʣʴ ʩʝʪʝʚʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ 

ʄʦʜʝʣʴ ʙʝʟʦʧʘʩʥʦʛʦ ʩʝʪʝʚʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʚ ʦʙʱʝʤ ʚʠʜʝ ʤʦʞʥʦ 

ʧʨʝʜʩʪʘʚʠʪʴ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ (ʈʠʩ. 8.6): 

 
ʈʠʩʫʥʦʢ 8.6- ʄʦʜʝʣʴ ʙʝʟʦʧʘʩʥʦʛʦ ʩʝʪʝʚʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ 

 

 

8.6 ʉʪʘʥʜʘʨʪʳ ʠ ʩʧʝʮʠʬʠʢʘʮʠʠ ʚ ʦʙʣʘʩʪʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ 

ʙʝʟʦʧʘʩʥʦʩʪʠ. ɿʘʢʦʥʳ ʠ ʩʪʘʥʜʘʨʪʳ ʚ ʦʙʣʘʩʪʠ ʟʘʱʠʪʳ ʠ ʙʝʟʦʧʘʩʥʦʩʪʠ 

ʠʥʬʦʨʤʘʮʠʠ 

ʄʝʨʳ ʟʘʢʦʥʦʜʘʪʝʣʴʥʦʛʦ ʫʨʦʚʥʷ ʦʙʝʩʧʝʯʠʚʘʶʪ ʧʨʘʚʦʚʫʶ ʧʦʜʜʝʨʞʢʫ 

ʤʝʨʦʧʨʠʷʪʠʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ. ɺʳʜʝʣʷʶʪ ʜʚʝ ʛʨʫʧʧʳ ʤʝʨ: 

-  ʄʝʨʳ, ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʩʦʟʜʘʥʠʝ ʠ ʧʦʜʜʝʨʞʘʥʠʝ ʚ ʦʙʱʝʩʪʚʝ ʥʝʛʘʪʠʚʥʦʛʦ 

ʦʪʥʦʰʝʥʠʷ ʢ ʥʘʨʫʰʝʥʠʷʤ ʠ ʥʘʨʫʰʠʪʝʣʷʤ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ; 

-  ʅʘʧʨʘʚʣʷʶʱʠʝ ʠ ʢʦʦʨʜʠʥʠʨʫʶʱʠʝ ʤʝʨʳ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʝ ʧʦʚʳʰʝʥʠʶ 
ʫʨʦʚʥʷ ʟʥʘʥʠʡ ʚ ʦʙʣʘʩʪʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʧʦʤʦʛʘʶʱʠʝ ʚ 

ʨʘʟʨʘʙʦʪʢʝ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʠ ʩʨʝʜʩʪʚ ʦʙʝʩʧʝʯʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ. 
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ʇʨʘʚʦʚʳʝ ʘʢʪʳ ʦʙʱʝʛʦ ʥʘʟʥʘʯʝʥʠʷ 

1. ʆʩʥʦʚʥʦʡ ʟʘʢʦʥ ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ ï ʂʦʥʩʪʠʪʫʮʠʷ. ʉʪʘʪʴʠ 

ʂʦʥʩʪʠʪʫʮʠʠ ʟʘʢʨʝʧʣʷʶʪ ʨʷʜ ʧʨʘʚ ʛʨʘʞʜʘʥ ʥʘ ʟʘʱʠʪʫ ʠ ʧʦʣʫʯʝʥʠʝ 

ʠʥʬʦʨʤʘʮʠʠ: 

-  ʉʪ. 18 ï ʫʩʪʘʥʘʚʣʠʚʘʝʪ ʧʨʘʚʦ ʛʨʘʞʜʘʥ ʥʘ ʦʟʥʘʢʦʤʣʝʥʠʝ ʩ 

ʜʦʢʫʤʝʥʪʘʤʠ ʠ ʥʦʨʤʘʪʠʚʥʳʤʠ ʘʢʪʘʤʠ, ʟʘʪʨʘʛʠʚʘʶʱʠʤʠ ʧʨʘʚʘ ʠ ʩʚʦʙʦʜʳ; 

-  ʉʪ. 31 ï ʛʘʨʘʥʪʠʨʫʝʪ ʧʨʘʚʦ ʥʘ ʟʥʘʥʠʝ ʬʘʢʪʦʚ ʠ ʦʙʩʪʦʷʪʝʣʴʩʪʚ, 

ʩʦʟʜʘʶʱʠʭ ʫʛʨʦʟʫ ʜʣʷ ʞʠʟʥʠ ʠ ʟʜʦʨʦʚʴʷ ʛʨʘʞʜʘʥ, ʧʨʘʚʦ ʥʘ ʧʦʣʫʯʝʥʠʝ 

ʠʥʬʦʨʤʘʮʠʠ ʦ ʩʦʩʪʦʷʥʠʠ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ; 

-  ʉʪ. 18 ï ʛʘʨʘʥʪʠʨʫʝʪ ʧʨʘʚʦ ʥʘ ʣʠʯʥʳʝ ʠ ʩʝʤʝʡʥʳʝ ʪʘʡʥʳ; 

-  ʉʪ. 20 ï ʧʨʘʚʦ ʩʚʦʙʦʜʥʦ ʧʦʣʫʯʘʪʴ ʠ ʨʘʩʧʨʦʩʪʨʘʥʷʪʴ ʠʥʬʦʨʤʘʮʠʶ 

ʣʶʙʳʤ, ʥʝ ʟʘʧʨʝʱʝʥʥʳʤ ʟʘʢʦʥʦʤ ʩʧʦʩʦʙʦʤ.  

2. ɺ ɻʨʘʞʜʘʥʩʢʦʤ ʢʦʜʝʢʩʝ ʦʧʨʝʜʝʣʷʶʪʩʷ ʪʘʢʠʝ ʧʦʥʷʪʠʷ, ʢʘʢ 

ʢʦʤʤʝʨʯʝʩʢʘʷ ʠ ʩʣʫʞʝʙʥʘʷ ʪʘʡʥʘ (ʩʪ. 126): 

-  ʉʪ. 10 ʦʧʨʝʜʝʣʷʝʪ, ʯʪʦ ʜʣʷ ʟʘʱʠʪʳ ʠʥʬʦʨʤʘʮʠʠ, ʠʤʝʶʱʝʡ 

ʢʦʤʤʝʨʯʝʩʢʫʶ ʮʝʥʥʦʩʪʴ, ʝʝ ʦʙʣʘʜʘʪʝʣʴ ʠʤʝʝʪ ʟʘʢʦʥʥʳʝ ʧʨʘʚʘ ʧʦ ʦʭʨʘʥʝ ʝʝ 

ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦʩʪʠ. 

3. ɺ ʩʪ. 50 ʋʢʘʟʘ ʇʨʝʟʠʜʝʥʪʘ ʈʂ (ʠʤʝʶʱʝʛʦ ʩʠʣʫ ʟʘʢʦʥʘ) ʦʪ 31.08.95 ʛ. 
ˉ2444 çʆ ʙʘʥʢʘʭ ʠ ʙʘʥʢʦʚʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʈʝʩʧʫʙʣʠʢʝ ʂʘʟʘʭʩʪʘʥè 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦʥʷʪʠʝ ʙʘʥʢʦʚʩʢʦʡ ʪʘʡʥʳ. 

4. ɺ ʋʛʦʣʦʚʥʦʤ ʢʦʜʝʢʩʝ ʚʚʝʜʝʥ ʨʘʟʜʝʣ, ʧʦʩʚʷʱʝʥʥʳʡ ʧʨʝʩʪʫʧʣʝʥʠʷʤ ʚ 
ʢʦʤʧʴʶʪʝʨʥʦʡ ʩʬʝʨʝ: 

-  ʉʪ. 227 ï ʥʝʧʨʘʚʦʤʝʨʥʳʡ ʜʦʩʪʫʧ;  

-  ʉʪ. 227 ï ʩʦʟʜʘʥʠʝ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʚʨʝʜʦʥʦʩʥʳʭ 

ʧʨʦʛʨʘʤʤ ʜʣʷ ʕɺʄ; 

-  ʉʪ. 143 ʋʂ ʈʂ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʥʘʢʘʟʘʥʠʝ ʟʘ ʥʘʨʫʰʝʥʠʝ ʪʘʡʥʳ 

ʧʝʨʝʧʠʩʢʠ, ʪʝʣʝʬʦʥʥʳʭ ʧʝʨʝʛʦʚʦʨʦʚ, ʧʦʯʪʦʚʳʭ, ʪʝʣʝʛʨʘʬʥʳʭ ʠ ʠʥʳʭ 

ʩʦʦʙʱʝʥʠʡ; 

-  ʉʪ. 200 ʋʂ ʈʂ ʥʘʧʨʘʚʣʝʥʘ ʥʘ ʦʙʝʩʧʝʯʝʥʠʝ ʟʘʱʠʪʳ ʢʦʤʤʝʨʯʝʩʢʦʡ ʠ 
ʙʘʥʢʦʚʩʢʦʡ  ʪʘʡʥʳ. 

 

ɿʘʢʦʥ çʆʙ ʠʥʬʦʨʤʘʪʠʟʘʮʠʠè 
ɿʘʢʦʥ ˉ418-V ʦʪ 24 ʥʦʷʙʨʷ 2015 ʛʦʜʘ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ 

ʦʩʥʦʚʦʧʦʣʘʛʘʶʱʠʭ ʟʘʢʦʥʦʚ ʚ ʦʙʣʘʩʪʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ. ɺ 

ʟʘʢʦʥʝ ʶʨʠʜʠʯʝʩʢʠ ʦʧʨʝʜʝʣʝʥʳ ʚʘʞʥʳʝ ʧʦʥʷʪʠʷ, ʪʘʢʠʝ ʢʘʢ 

ʜʦʢʫʤʝʥʪʠʨʦʚʘʥʥʘʷ ʠʥʬʦʨʤʘʮʠʷ, ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ, 

ʧʦʣʴʟʦʚʘʪʝʣʴ ʠʥʬʦʨʤʘʮʠʠ ʠ ʪ.ʜ. ɺ ʟʘʢʦʥʝ ʚʳʜʝʣʝʥʳ ʩʣʝʜʫʶʱʠʝ ʮʝʣʠ 

ʟʘʱʠʪʳ ʠʥʬʦʨʤʘʮʠʠ: 

1) ɿʘʱʠʪʘ ʵʣʝʢʪʨʦʥʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʨʝʩʫʨʩʦʚ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ 

ʩʠʩʪʝʤ ʥʘʧʨʘʚʣʝʥʘ ʥʘ ʥʝʜʦʧʫʱʝʥʠʝ ʥʝʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʳʭ ʜʝʡʩʪʚʠʡ ʜʣʷ:  

-  ʦʙʝʩʧʝʯʝʥʠʷ ʮʝʣʦʩʪʥʦʩʪʠ ʠ ʩʦʭʨʘʥʥʦʩʪʠ ʵʣʝʢʪʨʦʥʥʳʭ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʨʝʩʫʨʩʦʚ, ʥʝʜʦʧʫʱʝʥʠʷ ʠʭ ʥʝʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʦʛʦ 

ʠʟʤʝʥʝʥʠʷ ʠʣʠ ʫʥʠʯʪʦʞʝʥʠʷ; 
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-  ʩʦʙʣʶʜʝʥʠʷ ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦʩʪʠ ʵʣʝʢʪʨʦʥʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ 

ʨʝʩʫʨʩʦʚ ʦʛʨʘʥʠʯʝʥʥʦʛʦ ʜʦʩʪʫʧʘ;  

-  ʨʝʘʣʠʟʘʮʠʠ ʧʨʘʚʘ ʥʘ ʜʦʩʪʫʧ ʢ ʵʣʝʢʪʨʦʥʥʳʤ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤ 

ʨʝʩʫʨʩʘʤ;  

-  ʥʝʜʦʧʫʱʝʥʠʷ ʥʝʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʩʨʝʜʩʪʚʘ 

ʦʙʨʘʙʦʪʢʠ ʠ ʧʝʨʝʜʘʯʠ ʵʣʝʢʪʨʦʥʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʨʝʩʫʨʩʦʚ; 

-  ʩʦʭʨʘʥʝʥʠʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʪʘʡʥʳ, ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦʩʪʠ 

ʜʦʢʫʤʝʥʪʠʨʦʚʘʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦʤ; 

-  ʦʙʝʩʧʝʯʝʥʠʷ ʧʨʘʚ ʩʫʙʲʝʢʪʦʚ ʚ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʧʨʦʮʝʩʩʘʭ ʠ ʧʨʠ 
ʨʘʟʨʘʙʦʪʢʝ, ʧʨʦʠʟʚʦʜʩʪʚʝ ʠ ʧʨʠʤʝʥʝʥʠʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ. 

2) ɿʘʱʠʪʘ ʵʣʝʢʪʨʦʥʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʨʝʩʫʨʩʦʚ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ 

ʩʠʩʪʝʤ ʥʘʧʨʘʚʣʝʥʘ ʥʘ ʥʝʜʦʧʫʱʝʥʠʝ ʥʝʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʳʭ ʜʝʡʩʪʚʠʡ ʧʦ:  

-   ʙʣʦʢʠʨʦʚʘʥʠʶ ʵʣʝʢʪʨʦʥʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʨʝʩʫʨʩʦʚ, ʪʦ ʝʩʪʴ 

ʩʦʚʝʨʰʝʥʠʶ ʜʝʡʩʪʚʠʡ, ʧʨʠʚʦʜʷʱʠʭ ʢ ʦʛʨʘʥʠʯʝʥʠʶ ʠʣʠ ʟʘʢʨʳʪʠʶ ʜʦʩʪʫʧʘ ʢ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʝ ʠ ʧʨʝʜʦʩʪʘʚʣʷʝʤʳʤ ʝʶ ʵʣʝʢʪʨʦʥʥʳʤ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʤ ʨʝʩʫʨʩʘʤ;  

-  ʤʦʜʠʬʠʢʘʮʠʠ ʵʣʝʢʪʨʦʥʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʨʝʩʫʨʩʦʚ, ʪʦ ʝʩʪʴ 

ʚʥʝʩʝʥʠʶ ʠʟʤʝʥʝʥʠʡ ʚ ʧʨʦʛʨʘʤʤʳ, ʙʘʟʳ ʜʘʥʥʳʭ, ʪʝʢʩʪʦʚʫʶ ʠʥʬʦʨʤʘʮʠʶ, 

ʥʘʭʦʜʷʱʫʶʩʷ ʥʘ ʤʘʪʝʨʠʘʣʴʥʦʤ ʥʦʩʠʪʝʣʝ; 

-  ʢʦʧʠʨʦʚʘʥʠʶ ʵʣʝʢʪʨʦʥʥʦʛʦ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʨʝʩʫʨʩʘ, ʪʦ ʝʩʪʴ 

ʧʝʨʝʥʦʩʫ ʠʥʬʦʨʤʘʮʠʠ ʥʘ ʜʨʫʛʦʡ ʤʘʪʝʨʠʘʣʴʥʳʡ ʥʦʩʠʪʝʣʴ; 

-  ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʧʨʦʛʨʘʤʤʥʳʭ ʧʨʦʜʫʢʪʦʚ ʙʝʟ ʨʘʟʨʝʰʝʥʠʷ 

ʧʨʘʚʦʦʙʣʘʜʘʪʝʣʷ; 

-  ʥʘʨʫʰʝʥʠʶ ʨʘʙʦʪʳ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʠ (ʠʣʠ) ʧʨʦʛʨʘʤʤʥʳʭ 

ʧʨʦʜʫʢʪʦʚ ʣʠʙʦ ʥʘʨʫʰʝʥʠʶ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-

ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʦʡ ʩʝʪʠ. 

ʄʝʨʳ ʧʦ ʦʙʝʩʧʝʯʝʥʠʶ ʟʘʱʠʪʳ ʠʥʬʦʨʤʘʮʠʠ ʚ ʟʘʢʦʥʝ: 

-  ʂ ʧʨʘʚʦʚʳʤ ʤʝʨʘʤ ʟʘʱʠʪʳ ʵʣʝʢʪʨʦʥʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʨʝʩʫʨʩʦʚ 
ʦʪʥʦʩʷʪʩʷ ʟʘʢʣʶʯʘʝʤʳʝ ʩʦʙʩʪʚʝʥʥʠʢʦʤ ʠʣʠ ʚʣʘʜʝʣʴʮʝʤ ʵʣʝʢʪʨʦʥʥʳʭ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʨʝʩʫʨʩʦʚ ʩ ʧʦʣʴʟʦʚʘʪʝʣʷʤʠ ʠʥʬʦʨʤʘʮʠʠ ʜʦʛʦʚʦʨʳ, ʚ 

ʢʦʪʦʨʳʭ ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʫʩʣʦʚʠʷ ʜʦʩʪʫʧʘ ʢ ʦʧʨʝʜʝʣʝʥʥʳʤ ʵʣʝʢʪʨʦʥʥʳʤ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʤ ʨʝʩʫʨʩʘʤ ʠ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ʟʘ ʥʘʨʫʰʝʥʠʝ ʫʩʣʦʚʠʡ ʜʦʩʪʫʧʘ 

ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʵʣʝʢʪʨʦʥʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʨʝʩʫʨʩʦʚ. 

-  ʂ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʤ ʤʝʨʘʤ ʟʘʱʠʪʳ ʵʣʝʢʪʨʦʥʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ 
ʨʝʩʫʨʩʦʚ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʦʪʥʦʩʠʪʩʷ ʦʙʝʩʧʝʯʝʥʠʝ ʦʩʦʙʦʛʦ ʨʝʞʠʤʘ 

ʜʦʧʫʩʢʘ ʥʘ ʪʝʨʨʠʪʦʨʠʠ (ʚ ʧʦʤʝʱʝʥʠʷ), ʛʜʝ ʤʦʞʝʪ ʙʳʪʴ ʦʩʫʱʝʩʪʚʣʝʥ ʜʦʩʪʫʧ ʢ 

ʠʥʬʦʨʤʘʮʠʠ (ʢ ʤʘʪʝʨʠʘʣʴʥʳʤ ʥʦʩʠʪʝʣʷʤ ʠʥʬʦʨʤʘʮʠʠ), ʘ ʪʘʢʞʝ 

ʨʘʟʛʨʘʥʠʯʝʥʠʝ ʜʦʩʪʫʧʘ ʢ ʠʥʬʦʨʤʘʮʠʠ ʧʦ ʢʨʫʛʫ ʣʠʮ ʠ ʭʘʨʘʢʪʝʨʫ ʠʥʬʦʨʤʘʮʠʠ. 

-  ʂ ʪʝʭʥʠʯʝʩʢʠʤ (ʧʨʦʛʨʘʤʤʥʦ-ʪʝʭʥʠʯʝʩʢʠʤ) ʤʝʨʘʤ ʟʘʱʠʪʳ 

ʵʣʝʢʪʨʦʥʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʨʝʩʫʨʩʦʚ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ 

ʦʪʥʦʩʷʪʩʷ ʤʝʨʳ ʧʦ ʬʠʟʠʯʝʩʢʦʡ ʟʘʱʠʪʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ, 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʨʝʜʩʪʚ ʟʘʱʠʪʳ ʠʥʬʦʨʤʘʮʠʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʢʨʠʧʪʦʛʨʘʬʠʯʝʩʢʠʭ, 
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ʘ ʪʘʢʞʝ ʩʠʩʪʝʤ ʢʦʥʪʨʦʣʷ ʜʦʩʪʫʧʘ ʠ ʨʝʛʠʩʪʨʘʮʠʠ ʬʘʢʪʦʚ ʜʦʩʪʫʧʘ ʢ 

ʠʥʬʦʨʤʘʮʠʠ. 

 

ʇʨʘʚʠʣʘ ʦʙʷʟʘʪʝʣʴʥʦʛʦ ʧʦʜʪʚʝʨʞʜʝʥʠʷ ʩʦʦʪʚʝʪʩʪʚʠʷ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ, ʪʝʭʥʠʯʝʩʢʠʭ, ʧʨʦʛʨʘʤʤʥʦ-ʪʝʭʥʠʯʝʩʢʠʭ ʠ 

ʧʨʦʛʨʘʤʤʥʳʭ ʩʨʝʜʩʪʚ (ʠʟʜʝʣʠʡ), ʪʝʭʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ ʟʘʱʠʪʳ 

ʠʥʬʦʨʤʘʮʠʠ ʪʨʝʙʦʚʘʥʠʷʤ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ 

ʇʨʘʚʠʣʘ ˉ 25 ï 1 ï 90 ʦʪ 3.10.2005 ʦʧʨʝʜʝʣʷʶʪ ʧʦʨʷʜʦʢ ʦʨʛʘʥʠʟʘʮʠʠ ʠ 

ʧʨʦʚʝʜʝʥʠʷ ʦʙʷʟʘʪʝʣʴʥʦʛʦ ʧʦʜʪʚʝʨʞʜʝʥʠʷ ʩʦʦʪʚʝʪʩʪʚʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ 

ʩʠʩʪʝʤ, ʪʝʭʥʠʯʝʩʢʠʭ, ʧʨʦʛʨʘʤʤʥʦ-ʪʝʭʥʠʯʝʩʢʠʭ ʠ ʧʨʦʛʨʘʤʤʥʳʭ ʩʨʝʜʩʪʚ 

(ʠʟʜʝʣʠʡ), ʪʝʭʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ ʟʘʱʠʪʳ ʠʥʬʦʨʤʘʮʠʠ (ʉɿʀ ʠ ʉɺʊ) 

ʪʨʝʙʦʚʘʥʠʷʤ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ: 

-  ʇʨʠʤʝʥʝʥʠʝ ʪʝʭʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ ʟʘʱʠʪʳ ʠʥʬʦʨʤʘʮʠʠ; 

-  ʆʙʷʟʘʪʝʣʴʥʘʷ ʩʝʨʪʠʬʠʢʘʮʠʷ ʩʨʝʜʩʪʚ ʢʨʠʧʪʦʛʨʘʬʠʠ; 

-  ʇʨʝʜʦʩʪʘʚʣʝʥʠʝ ʫʩʣʫʛ ʚ ʦʙʣʘʩʪʠ ʰʠʬʨʦʚʘʥʠʷ ʠʥʬʦʨʤʘʮʠʠ; 

-  ʈʘʟʨʘʙʦʪʢʘ ʠ ʧʨʦʠʟʚʦʜʩʪʚʦ ʰʠʬʨʦʚʘʣʴʥʳʭ ʩʨʝʜʩʪʚ, ʟʘʱʠʱʝʥʥʳʭ ʩ 
ʠʭ ʧʦʤʦʱʴʶ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʠ ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ; 

-  ɺʳʜʘʯʘ ʩʝʨʪʠʬʠʢʘʪʦʚ ʢʣʶʯʝʡ ʕʎʇ, ʨʝʛʠʩʪʨʘʮʠʷ ʚʣʘʜʝʣʴʮʝʚ ʕʎʇ; 

-  ɺʳʷʚʣʝʥʠʝ ʵʣʝʢʪʨʦʥʥʳʭ ʫʩʪʨʦʡʩʪʚ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʭ ʜʣʷ ʥʝʛʣʘʩʥʦʛʦ 
ʧʦʣʫʯʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ;  

-  ʈʘʟʨʘʙʦʪʢʘ ʠ ʧʨʦʠʟʚʦʜʩʪʚʦ ʩʨʝʜʩʪʚ ʟʘʱʠʪʳ ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦʡ 

ʠʥʬʦʨʤʘʮʠʠ; 

-  ʊʝʭʥʠʯʝʩʢʘʷ ʟʘʱʠʪʘ ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʠ. 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩʦ ʩʪʘʪʴʝʡ 1, ʜʝʡʩʪʚʠʝ ʜʘʥʥʦʛʦ ʟʘʢʦʥʘ ʥʝ 

ʨʘʩʧʨʦʩʪʨʘʥʷʝʪʩʷ ʥʘ ʩʣʝʜʫʶʱʠʝ ʚʠʜʳ ʜʝʷʪʝʣʴʥʦʩʪʠ: 

-  ɼʝʷʪʝʣʴʥʦʩʪʴ, ʩʚʷʟʘʥʥʘʷ ʩ ʟʘʱʠʪʦʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʪʘʡʥʳ; 

-  ɼʝʷʪʝʣʴʥʦʩʪʴ ʚ ʦʙʣʘʩʪʠ ʩʚʷʟʠ; 

-  ʆʙʨʘʟʦʚʘʪʝʣʴʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ. 

 

ɿʘʢʦʥ ˉ370-20 çʆʙ ʵʣʝʢʪʨʦʥʥʦʤ ʜʦʢʫʤʝʥʪʝ ʠ ʵʣʝʢʪʨʦʥʥʦʡ 

ʮʠʬʨʦʚʦʡ ʧʦʜʧʠʩʠè ʦʪ 07.01.2003 ʛ. 
ɿʘʢʦʥ çʆʙ ʵʣʝʢʪʨʦʥʥʦʡ ʮʠʬʨʦʚʦʡ ʧʦʜʧʠʩʠè ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʨʘʚʦʚʳʝ 

ʫʩʣʦʚʠʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʵʣʝʢʪʨʦʥʥʦʡ ʮʠʬʨʦʚʦʡ ʧʦʜʧʠʩʠ ʚ ʵʣʝʢʪʨʦʥʥʳʭ 

ʜʦʢʫʤʝʥʪʘʭ. ɼʝʡʩʪʚʠʝ ʜʘʥʥʦʛʦ ʟʘʢʦʥʘ ʨʘʩʧʨʦʩʪʨʘʥʷʝʪʩʷ ʥʘ ʦʪʥʦʰʝʥʠʷ, 

ʚʦʟʥʠʢʘʶʱʠʝ ʧʨʠ ʩʦʚʝʨʰʝʥʠʠ ʛʨʘʞʜʘʥʩʢʦ-ʧʨʘʚʦʚʳʭ ʩʜʝʣʦʢ. ʕʎʇ 

ʨʘʚʥʦʟʥʘʯʥʘ ʩʦʙʩʪʚʝʥʥʦʨʫʯʥʦʡ ʧʦʜʧʠʩʠ ʧʨʠ ʩʦʙʣʶʜʝʥʠʠ ʩʣʝʜʫʶʱʠʭ 

ʫʩʣʦʚʠʡ: 

-  ʉʝʨʪʠʬʠʢʘʪ ʧʦʜʧʠʩʠ, ʦʪʥʦʩʷʱʠʡʩʷ ʢ ʕʎʇ, ʥʝ ʫʪʨʘʪʠʣ ʩʠʣʳ ʥʘ 
ʤʦʤʝʥʪ ʧʦʜʧʠʩʘʥʠʷ ʜʦʢʫʤʝʥʪʘ; 

-  ʇʦʜʪʚʝʨʞʜʝʥʘ ʧʦʜʣʠʥʥʦʩʪʴ ʕʎʇ ʚ ʵʣʝʢʪʨʦʥʥʦʤ ʜʦʢʫʤʝʥʪʝ; 

-  ʕʎʇ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩʦ ʩʚʝʜʝʥʠʷʤʠ, ʫʢʘʟʘʥʥʳʤʠ ʚ 

ʩʝʨʪʠʬʠʢʘʪʝ ʢʣʶʯʘ ʧʦʜʧʠʩʠ. 
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ɿʘʢʦʥʦʜʘʪʝʣʴʥʳʡ ʫʨʦʚʝʥʴ ʧʨʠʤʝʥʝʥʠʷ ʮʠʬʨʦʚʦʡ ʧʦʜʧʠʩʠ 

7 ʷʥʚʘʨʷ 2003 ʛʦʜʘ ʙʳʣ ʧʦʜʧʠʩʘʥ ʟʘʢʦʥ ç ʆʙ ʵʣʝʢʪʨʦʥʥʦʤ ʜʦʢʫʤʝʥʪʝ ʠ 

ʵʣʝʢʪʨʦʥʥʦʡ ʮʠʬʨʦʚʦʡ ʧʦʜʧʠʩʠè. ʅʘʩʪʦʷʱʠʡ ɿʘʢʦʥ ʥʘʧʨʘʚʣʝʥ ʥʘ 

ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʦʪʥʦʰʝʥʠʡ, ʚʦʟʥʠʢʘʶʱʠʭ ʧʨʠ ʩʦʟʜʘʥʠʠ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ 

ʵʣʝʢʪʨʦʥʥʳʭ ʜʦʢʫʤʝʥʪʦʚ, ʫʜʦʩʪʦʚʝʨʝʥʥʳʭ ʧʦʩʨʝʜʩʪʚʦʤ ʵʣʝʢʪʨʦʥʥʳʭ 

ʮʠʬʨʦʚʳʭ ʧʦʜʧʠʩʝʡ, ʧʨʝʜʫʩʤʘʪʨʠʚʘʶʱʠʭ ʫʩʪʘʥʦʚʣʝʥʠʝ, ʠʟʤʝʥʝʥʠʝ ʠʣʠ 

ʧʨʝʢʨʘʱʝʥʠʝ ʧʨʘʚʦʦʪʥʦʰʝʥʠʡ, ʘ ʪʘʢʞʝ ʧʨʘʚ ʠ ʦʙʷʟʘʥʥʦʩʪʝʡ ʫʯʘʩʪʥʠʢʦʚ 

ʧʨʘʚʦʦʪʥʦʰʝʥʠʡ, ʚʦʟʥʠʢʘʶʱʠʭ ʚ ʩʬʝʨʝ ʦʙʨʘʱʝʥʠʷ ʵʣʝʢʪʨʦʥʥʳʭ ʜʦʢʫʤʝʥʪʦʚ, 

ʚʢʣʶʯʘʷ ʩʦʚʝʨʰʝʥʠʝ ʛʨʘʞʜʘʥʩʢʦ-ʧʨʘʚʦʚʳʭ ʩʜʝʣʦʢ.  

ʆʩʥʦʚʥʳʝ ʧʦʥʷʪʠʷ ʟʘʢʦʥʘ ʦʙ ʕʎʇ 
-  ʵʣʝʢʪʨʦʥʥʳʡ ʜʦʢʫʤʝʥʪ - ʜʦʢʫʤʝʥʪ, ʚ ʢʦʪʦʨʦʤ ʠʥʬʦʨʤʘʮʠʷ 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʵʣʝʢʪʨʦʥʥʦ-ʮʠʬʨʦʚʦʡ ʬʦʨʤʝ ʠ ʫʜʦʩʪʦʚʝʨʝʥʘ ʧʦʩʨʝʜʩʪʚʦʤ 

ʵʣʝʢʪʨʦʥʥʦʡ ʮʠʬʨʦʚʦʡ ʧʦʜʧʠʩʠ; 

-  ʵʣʝʢʪʨʦʥʥʘʷ ʮʠʬʨʦʚʘʷ ʧʦʜʧʠʩʴ - ʥʘʙʦʨ ʵʣʝʢʪʨʦʥʥʳʭ ʮʠʬʨʦʚʳʭ 

ʩʠʤʚʦʣʦʚ, ʩʦʟʜʘʥʥʳʡ ʩʨʝʜʩʪʚʘʤʠ ʵʣʝʢʪʨʦʥʥʦʡ ʮʠʬʨʦʚʦʡ ʧʦʜʧʠʩʠ ʠ 

ʧʦʜʪʚʝʨʞʜʘʶʱʠʡ ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʵʣʝʢʪʨʦʥʥʦʛʦ ʜʦʢʫʤʝʥʪʘ, ʝʛʦ 

ʧʨʠʥʘʜʣʝʞʥʦʩʪʴ ʠ ʥʝʠʟʤʝʥʥʦʩʪʴ ʩʦʜʝʨʞʘʥʠʷ; 

-  ʚʣʘʜʝʣʝʮ ʨʝʛʠʩʪʨʘʮʠʦʥʥʦʛʦ ʩʚʠʜʝʪʝʣʴʩʪʚʘ - ʬʠʟʠʯʝʩʢʦʝ ʠʣʠ 

ʶʨʠʜʠʯʝʩʢʦʝ ʣʠʮʦ, ʥʘ ʠʤʷ ʢʦʪʦʨʦʛʦ ʚʳʜʘʥʦ ʨʝʛʠʩʪʨʘʮʠʦʥʥʦʝ 

ʩʚʠʜʝʪʝʣʴʩʪʚʦ, ʧʨʘʚʦʤʝʨʥʦ ʚʣʘʜʝʶʱʝʝ ʟʘʢʨʳʪʳʤ ʢʣʶʯʦʤ, 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʦʪʢʨʳʪʦʤʫ ʢʣʶʯʫ, ʫʢʘʟʘʥʥʦʤʫ ʚ ʨʝʛʠʩʪʨʘʮʠʦʥʥʦʤ 

ʩʚʠʜʝʪʝʣʴʩʪʚʝ; 

-  ʟʘʢʨʳʪʳʡ ʢʣʶʯ ʵʣʝʢʪʨʦʥʥʦʡ ʮʠʬʨʦʚʦʡ ʧʦʜʧʠʩʠ - 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʵʣʝʢʪʨʦʥʥʳʭ ʮʠʬʨʦʚʳʭ ʩʠʤʚʦʣʦʚ, ʠʟʚʝʩʪʥʘʷ ʚʣʘʜʝʣʴʮʫ 

ʨʝʛʠʩʪʨʘʮʠʦʥʥʦʛʦ ʩʚʠʜʝʪʝʣʴʩʪʚʘ ʠ ʧʨʝʜʥʘʟʥʘʯʝʥʥʘʷ ʜʣʷ ʩʦʟʜʘʥʠʷ 

ʵʣʝʢʪʨʦʥʥʦʡ ʮʠʬʨʦʚʦʡ ʧʦʜʧʠʩʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʨʝʜʩʪʚ ʵʣʝʢʪʨʦʥʥʦʡ 

ʮʠʬʨʦʚʦʡ ʧʦʜʧʠʩʠ; 

-  ʦʪʢʨʳʪʳʡ ʢʣʶʯ ʵʣʝʢʪʨʦʥʥʦʡ ʮʠʬʨʦʚʦʡ ʧʦʜʧʠʩʠ - 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʵʣʝʢʪʨʦʥʥʳʭ ʮʠʬʨʦʚʳʭ ʩʠʤʚʦʣʦʚ, ʜʦʩʪʫʧʥʘʷ ʣʶʙʦʤʫ 

ʣʠʮʫ ʠ ʧʨʝʜʥʘʟʥʘʯʝʥʥʘʷ ʜʣʷ ʧʦʜʪʚʝʨʞʜʝʥʠʷ ʧʦʜʣʠʥʥʦʩʪʠ ʵʣʝʢʪʨʦʥʥʦʡ 

ʮʠʬʨʦʚʦʡ ʧʦʜʧʠʩʠ ʚ ʵʣʝʢʪʨʦʥʥʦʤ ʜʦʢʫʤʝʥʪʝ; 

-  ʧʦʜʧʠʩʳʚʘʶʱʝʝ ʣʠʮʦ - ʬʠʟʠʯʝʩʢʦʝ ʠʣʠ ʶʨʠʜʠʯʝʩʢʦʝ ʣʠʮʦ, 

ʧʨʘʚʦʤʝʨʥʦ ʚʣʘʜʝʶʱʝʝ ʟʘʢʨʳʪʳʤ ʢʣʶʯʦʤ ʵʣʝʢʪʨʦʥʥʦʡ ʮʠʬʨʦʚʦʡ ʧʦʜʧʠʩʠ ʠ 

ʦʙʣʘʜʘʶʱʝʝ ʧʨʘʚʦʤ ʥʘ ʝʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʥʘ ʵʣʝʢʪʨʦʥʥʦʤ ʜʦʢʫʤʝʥʪʝ; 

-  ʨʝʛʠʩʪʨʘʮʠʦʥʥʦʝ ʩʚʠʜʝʪʝʣʴʩʪʚʦ - ʜʦʢʫʤʝʥʪ ʥʘ ʙʫʤʘʞʥʦʤ ʥʦʩʠʪʝʣʝ 

ʠʣʠ ʵʣʝʢʪʨʦʥʥʳʡ ʜʦʢʫʤʝʥʪ, ʚʳʜʘʚʘʝʤʳʡ ʫʜʦʩʪʦʚʝʨʷʶʱʠʤ ʮʝʥʪʨʦʤ ʜʣʷ 

ʧʦʜʪʚʝʨʞʜʝʥʠʷ ʩʦʦʪʚʝʪʩʪʚʠʷ ʵʣʝʢʪʨʦʥʥʦʡ ʮʠʬʨʦʚʦʡ ʧʦʜʧʠʩʠ ʪʨʝʙʦʚʘʥʠʷʤ, 

ʫʩʪʘʥʦʚʣʝʥʥʳʤ ʥʘʩʪʦʷʱʠʤ ɿʘʢʦʥʦʤ; 

-  ʩʠʩʪʝʤʘ ʵʣʝʢʪʨʦʥʥʦʛʦ ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪʘ - ʩʠʩʪʝʤʘ ʦʙʤʝʥʘ 

ʵʣʝʢʪʨʦʥʥʳʤʠ ʜʦʢʫʤʝʥʪʘʤʠ, ʦʪʥʦʰʝʥʠʷ ʤʝʞʜʫ ʫʯʘʩʪʥʠʢʘʤʠ ʢʦʪʦʨʦʡ 

ʨʝʛʫʣʠʨʫʝʪʩʷ ʥʘʩʪʦʷʱʠʤ ɿʘʢʦʥʦʤ ʠ ʠʥʳʤʠ ʥʦʨʤʘʪʠʚʥʳʤʠ ʧʨʘʚʦʚʳʤʠ ʘʢʪʘʤʠ 

ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ; 
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-  ʩʨʝʜʩʪʚʘ ʵʣʝʢʪʨʦʥʥʦʡ ʮʠʬʨʦʚʦʡ ʧʦʜʧʠʩʠ - ʩʦʚʦʢʫʧʥʦʩʪʴ 

ʧʨʦʛʨʘʤʤʥʳʭ ʠ ʪʝʭʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʜʣʷ ʩʦʟʜʘʥʠʷ ʠ ʧʨʦʚʝʨʢʠ 

ʧʦʜʣʠʥʥʦʩʪʠ ʵʣʝʢʪʨʦʥʥʦʡ ʮʠʬʨʦʚʦʡ ʧʦʜʧʠʩʠ; 

-  ʫʜʦʩʪʦʚʝʨʷʶʱʠʡ ʮʝʥʪʨ - ʶʨʠʜʠʯʝʩʢʦʝ ʣʠʮʦ, ʫʜʦʩʪʦʚʝʨʷʶʱʝʝ 

ʩʦʦʪʚʝʪʩʪʚʠʝ ʦʪʢʨʳʪʦʛʦ ʢʣʶʯʘ ʵʣʝʢʪʨʦʥʥʦʡ ʮʠʬʨʦʚʦʡ ʧʦʜʧʠʩʠ ʟʘʢʨʳʪʦʤʫ 

ʢʣʶʯʫ ʵʣʝʢʪʨʦʥʥʦʡ ʮʠʬʨʦʚʦʡ ʧʦʜʧʠʩʠ, ʘ ʪʘʢʞʝ ʧʦʜʪʚʝʨʞʜʘʶʱʝʝ 

ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʨʝʛʠʩʪʨʘʮʠʦʥʥʦʛʦ ʩʚʠʜʝʪʝʣʴʩʪʚʘ; 

-  ʫʧʦʣʥʦʤʦʯʝʥʥʳʡ ʦʨʛʘʥ - ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʦʨʛʘʥ, ʦʩʫʱʝʩʪʚʣʷʶʱʠʡ 

ʨʝʘʣʠʟʘʮʠʶ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʦʣʠʪʠʢʠ ʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʨʝʛʫʣʠʨʦʚʘʥʠʝ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʩʬʝʨʝ ʠʥʬʦʨʤʘʪʠʟʘʮʠʠ; 

-  ʫʯʘʩʪʥʠʢ ʩʠʩʪʝʤʳ ʵʣʝʢʪʨʦʥʥʦʛʦ ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪʘ - ʬʠʟʠʯʝʩʢʦʝ 

ʠʣʠ ʶʨʠʜʠʯʝʩʢʦʝ ʣʠʮʦ, ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʦʨʛʘʥ ʠʣʠ ʜʦʣʞʥʦʩʪʥʦʝ ʣʠʮʦ, 

ʫʯʘʩʪʚʫʶʱʠʝ ʚ ʧʨʦʮʝʩʩʘʭ ʩʙʦʨʘ, ʦʙʨʘʙʦʪʢʠ, ʭʨʘʥʝʥʠʷ, ʧʝʨʝʜʘʯʠ, ʧʦʠʩʢʘ ʠ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʵʣʝʢʪʨʦʥʥʳʭ ʜʦʢʫʤʝʥʪʦʚ; 

-   ʢʦʨʧʦʨʘʪʠʚʥʘʷ ʩʠʩʪʝʤʘ ʵʣʝʢʪʨʦʥʥʦʛʦ ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪʘ - 

ʩʠʩʪʝʤʘ ʵʣʝʢʪʨʦʥʥʦʛʦ ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪʘ, ʫʯʘʩʪʥʠʢʘʤʠ ʢʦʪʦʨʦʡ ʤʦʞʝʪ ʙʳʪʴ 

ʦʛʨʘʥʠʯʝʥʥʳʡ ʢʨʫʛ ʦʨʛʘʥʠʟʘʮʠʡ ʠʣʠ ʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʦʧʨʝʜʝʣʷʝʤʳʡ 

ʚʝʜʦʤʩʪʚʝʥʥʳʤʠ, ʬʫʥʢʮʠʦʥʘʣʴʥʳʤʠ ʠʣʠ ʠʥʳʤʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤʠ 

ʦʪʥʦʰʝʥʠʷʤʠ. 

 

ʈʝʛʠʩʪʨʘʮʠʦʥʥʦʝ ʩʚʠʜʝʪʝʣʴʩʪʚʦ ʵʣʝʢʪʨʦʥʥʦʡ ʮʠʬʨʦʚʦʡ ʧʦʜʧʠʩʠ  
ʈʝʛʠʩʪʨʘʮʠʦʥʥʦʝ ʩʚʠʜʝʪʝʣʴʩʪʚʦ ʜʦʣʞʥʦ ʩʦʜʝʨʞʘʪʴ ʩʣʝʜʫʶʱʠʝ ʩʚʝʜʝʥʠʷ:  

-  ʥʦʤʝʨ ʨʝʛʠʩʪʨʘʮʠʦʥʥʦʛʦ ʩʚʠʜʝʪʝʣʴʩʪʚʘ ʠ ʩʨʦʢ ʝʛʦ ʜʝʡʩʪʚʠʷ; 

-  ʜʘʥʥʳʝ, ʧʦʟʚʦʣʷʶʱʠʝ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʪʴ ʚʣʘʜʝʣʴʮʘ ʵʣʝʢʪʨʦʥʥʦʡ 
ʮʠʬʨʦʚʦʡ ʧʦʜʧʠʩʠ; 

-  ʦʪʢʨʳʪʳʡ ʢʣʶʯ ʵʣʝʢʪʨʦʥʥʦʡ ʮʠʬʨʦʚʦʡ ʧʦʜʧʠʩʠ; 

-  ʜʘʥʥʳʝ ʦ ʩʨʝʜʩʪʚʘʭ ʵʣʝʢʪʨʦʥʥʦʡ ʮʠʬʨʦʚʦʡ ʧʦʜʧʠʩʠ, ʠʩʧʦʣʴʟʫʝʤʳʭ 

ʜʣʷ ʩʦʟʜʘʥʠʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʟʘʢʨʳʪʦʛʦ ʢʣʶʯʘ ʵʣʝʢʪʨʦʥʥʦʡ ʮʠʬʨʦʚʦʡ 

ʧʦʜʧʠʩʠ; 

-  ʠʥʬʦʨʤʘʮʠʶ ʦ ʩʬʝʨʘʭ ʧʨʠʤʝʥʝʥʠʷ ʠ ʦʛʨʘʥʠʯʝʥʠʷʭ ʧʨʠʤʝʥʝʥʠʷ 
ʵʣʝʢʪʨʦʥʥʦʡ ʮʠʬʨʦʚʦʡ ʧʦʜʧʠʩʠ; 

-  ʨʝʢʚʠʟʠʪʳ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʫʜʦʩʪʦʚʝʨʷʶʱʝʛʦ ʮʝʥʪʨʘ. 

ʋʜʦʩʪʦʚʝʨʷʶʱʠʡ ʮʝʥʪʨ ʧʦ ʩʦʛʣʘʩʦʚʘʥʠʶ ʩ ʫʯʘʩʪʥʠʢʦʤ ʩʠʩʪʝʤʳ 

ʵʣʝʢʪʨʦʥʥʦʛʦ ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪʘ ʤʦʞʝʪ ʚʢʣʶʯʘʪʴ ʚ ʨʝʛʠʩʪʨʘʮʠʦʥʥʦʝ 

ʩʚʠʜʝʪʝʣʴʩʪʚʦ ʜʦʧʦʣʥʠʪʝʣʴʥʫʶ ʠʥʬʦʨʤʘʮʠʶ, ʥʝʦʙʭʦʜʠʤʫʶ ʜʣʷ 

ʵʣʝʢʪʨʦʥʥʦʛʦ ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪʘ. 

 

ʋʩʣʦʚʠʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʵʣʝʢʪʨʦʥʥʦʡ ʮʠʬʨʦʚʦʡ ʧʦʜʧʠʩʠ 
-  ɺ ʟʘʢʦʥʝ ʦʧʨʝʜʝʣʝʥʳ ʫʩʣʦʚʠʷ ʨʘʚʥʦʟʥʘʯʥʦʩʪʠ ʕʎʇ ʚ ʵʣʝʢʪʨʦʥʥʳʭ 

ʜʦʢʫʤʝʥʪʘʭ ʩʦʙʩʪʚʝʥʥʦʨʫʯʥʦʡ ʧʦʜʧʠʩʠ ʥʘ ʙʫʤʘʞʥʦʤ ʥʦʩʠʪʝʣʝ, ʩʦʜʝʨʞʘʥʠʝ 

ʩʝʨʪʠʬʠʢʘʪʘ ʕʎʇ, ʩʨʦʢʠ ʠ ʧʦʨʷʜʦʢ ʭʨʘʥʝʥʠʷ ʨʝʛʠʩʪʨʘʮʠʦʥʥʳʭ ʩʚʠʜʝʪʝʣʴʩʪʚ. 

-  ɿʘʢʦʥ ʦʧʨʝʜʝʣʷʝʪ ʟʘʜʘʯʠ ʠ ʬʫʥʢʮʠʠ ʫʜʦʩʪʦʚʝʨʷʶʱʠʭ ʮʝʥʪʨʦʚ, 

ʪʨʝʙʦʚʘʥʠʷ ʢ ʠʭ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʶ. 
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-  ɺ ʟʘʢʦʥʝ ʦʧʨʝʜʝʣʝʥʳ ʦʩʦʙʝʥʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʕʎʇ ʚ ʩʬʝʨʝ 
ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ, ʚ ʢʦʨʧʦʨʘʪʠʚʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤʘʭ. 

 

ʆʮʝʥʦʯʥʳʝ ʩʪʘʥʜʘʨʪʳ ʚ ʦʙʣʘʩʪʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ 
-  ʆʮʝʥʦʯʥʳʝ ʩʪʘʥʜʘʨʪʳ ʥʘʧʨʘʚʣʝʥʳ ʥʘ ʢʣʘʩʩʠʬʠʢʘʮʠʶ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʠ ʩʨʝʜʩʪʚ ʟʘʱʠʪʳ ʧʦ ʪʨʝʙʦʚʘʥʠʷʤ ʙʝʟʦʧʘʩʥʦʩʪʠ. 

-  ʇʝʨʚʳʤ ʦʮʝʥʦʯʥʳʤ ʩʪʘʥʜʘʨʪʦʤ, ʧʦʣʫʯʠʚʰʠʤ ʰʠʨʦʢʦʝ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ, ʩʪʘʣ ʩʪʘʥʜʘʨʪ ʄʠʥʠʩʪʝʨʩʪʚʦ ʦʙʦʨʦʥʳ ʉʐɸ çʂʨʠʪʝʨʠʠ 

ʦʮʝʥʢʠ ʜʦʚʝʨʝʥʥʳʭ ʢʦʤʧʴʶʪʝʨʥʳʭ ʩʠʩʪʝʤè (çʆʨʘʥʞʝʚʘʷ ʢʥʠʛʘè) ï 1983 ʛ. 

-  ɺ ʜʘʥʥʦʤ ʩʪʘʥʜʘʨʪʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʚʦʧʨʦʩʳ ʫʧʨʘʚʣʝʥʠʷ ʜʦʩʪʫʧʘ 
ʢ ʜʘʥʥʳʤ (ʪ.ʝ. ʦʙʝʩʧʝʯʝʥʠʝ ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦʩʪʠ ʠ ʮʝʣʦʩʪʥʦʩʪʠ 

ʠʥʬʦʨʤʘʮʠʠ). 

-  ʉʪʝʧʝʥʴ ʜʦʚʝʨʠʷ ʦʮʝʥʠʚʘʝʪʩʷ ʧʦ ʜʚʫʤ ʢʨʠʪʝʨʠʷʤ: 

ʇʦʣʠʪʠʢʘ ʙʝʟʦʧʘʩʥʦʩʪʠ ï ʥʘʙʦʨ ʧʨʘʚʠʣ, ʦʧʨʝʜʝʣʷʶʱʠʭ ʢʘʢ 

ʦʙʨʘʙʘʪʳʚʘʝʪʩʷ, ʟʘʱʠʱʘʝʪʩʷ ʠ ʨʘʩʧʨʦʩʪʨʘʥʷʝʪʩʷ ʠʥʬʦʨʤʘʮʠʷ 

ʋʨʦʚʝʥʴ ʛʘʨʘʥʪʠʨʦʚʘʥʥʦʩʪʠ ï ʤʝʨʳ ʜʦʚʝʨʠʷ, ʢʦʪʦʨʦʝ ʤʦʞʝʪ ʙʳʪʴ 

ʦʢʘʟʘʥʦ ʘʨʭʠʪʝʢʪʫʨʝ ʠ ʨʝʘʣʠʟʘʮʠʠ ʀʉ. 

ʇʦʣʦʞʝʥʠʷ çʆʨʘʥʞʝʚʦʡ ʢʥʠʛʠè 
ɺ çʆʨʘʥʞʝʚʦʡ ʢʥʠʛʝè ʦʧʨʝʜʝʣʝʥʳ ʪʨʠ ʢʘʪʝʛʦʨʠʠ ʪʨʝʙʦʚʘʥʠʡ 

ʙʝʟʦʧʘʩʥʦʩʪʠ: 

ʇʦʣʠʪʠʢʘ ʙʝʟʦʧʘʩʥʦʩʪʠ: 

-  ʉʠʩʪʝʤʘ  ʜʦʣʞʥʘ ʧʦʜʜʝʨʞʠʚʘʪʴ ʪʦʯʥʦ ʦʧʨʝʜʝʣʝʥʥʫʶ ʧʦʣʠʪʠʢʫ 
ʙʝʟʦʧʘʩʥʦʩʪʠ. ɺʦʟʤʦʞʥʦʩʪʴ ʜʦʩʪʫʧʘ ʩʫʙʲʝʢʪʦʚ ʢ ʦʙʲʝʢʪʘʤ ʜʦʣʞʥʘ 

ʦʧʨʝʜʝʣʷʪʴʩʷ ʥʘ ʦʩʥʦʚʘʥʠʠ ʠʭ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʠ ʥʘʙʦʨʘ ʧʨʘʚʠʣ 

ʫʧʨʘʚʣʝʥʠʷ ʜʦʩʪʫʧʘ; 

-  ʉ ʦʙʲʝʢʪʘʤʠ ʜʦʣʞʥʳ ʙʳʪʴ ʘʩʩʦʮʠʠʨʦʚʘʥʳ ʤʝʪʢʠ ʙʝʟʦʧʘʩʥʦʩʪʠ, 

ʠʩʧʦʣʴʟʫʝʤʳʝ ʚ ʢʘʯʝʩʪʚʝ ʠʩʭʦʜʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʜʣʷ ʧʨʦʮʝʜʫʨ ʢʦʥʪʨʦʣʷ. 

ʇʦʜʦʪʯʝʪʥʦʩʪʴ: 

-  ɺʩʝ ʩʫʙʲʝʢʪʳ ʜʦʣʞʥʳ ʠʤʝʪʴ ʫʥʠʢʘʣʴʥʳʝ ʠʜʝʥʪʠʬʠʢʘʪʦʨʳ. ʂʦʥʪʨʦʣʴ 
ʜʦʩʪʫʧʘ ʜʦʣʞʝʥ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʥʘ ʦʩʥʦʚʘʥʠʠ ʨʝʟʫʣʴʪʘʪʦʚ ʠʜʝʥʪʠʬʠʢʘʮʠʠ 

ʩʫʙʲʝʢʪʘ ʠ ʦʙʲʝʢʪʘ ʜʦʩʪʫʧʘ, ʧʦʜʪʚʝʨʞʜʝʥʠʷ ʧʦʜʣʠʥʥʦʩʪʠ ʠʭ ʠʜʝʥʪʠʬʠʢʘʮʠʠ 

(ʘʫʪʝʥʪʠʬʠʢʘʮʠʷ) ʠ ʧʨʘʚʠʣ ʨʘʟʛʨʘʥʠʯʝʥʠʷ ʜʦʩʪʫʧʘ. 

-  ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʩʪʝʧʝʥʠ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʟʘ ʜʝʡʩʪʚʠʷ 
ʚ ʩʠʩʪʝʤʝ, ʚʩʝ ʧʨʦʠʩʭʦʜʷʱʠʝ ʩʦʙʳʪʠʷ ʜʦʣʞʥʳ ʦʪʩʣʝʞʠʚʘʪʴʩʷ ʠ 

ʨʝʛʠʩʪʨʠʨʦʚʘʪʴʩʷ ʚ ʟʘʱʠʱʝʥʥʦʤ ʧʨʦʪʦʢʦʣʝ. ʉʠʩʪʝʤʘ ʨʝʛʠʩʪʨʘʮʠʠ ʜʦʣʞʥʘ 

ʦʩʫʱʝʩʪʚʣʷʪʴ ʘʥʘʣʠʟ ʦʙʱʝʛʦ ʧʦʪʦʢʘ ʩʦʙʳʪʠʡ ʠ ʚʳʜʝʣʷʪʴ ʪʝ ʩʦʙʳʪʠʷ, ʢʦʪʦʨʳʝ 

ʦʢʘʟʳʚʘʶʪ ʚʣʠʷʥʠʝ ʥʘ ʙʝʟʦʧʘʩʥʦʩʪʴ. 

ɻʘʨʘʥʪʠʠ: 

-  ʉʨʝʜʩʪʚʘ ʟʘʱʠʪʳ ʜʦʣʞʥʳ ʩʦʜʝʨʞʘʪʴ ʥʝʟʘʚʠʩʠʤʳʝ ʘʧʧʘʨʘʪʥʳʝ ʠ/ʠʣʠ 
ʧʨʦʛʨʘʤʤʥʳʝ ʢʦʤʧʦʥʝʥʪʳ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʴ ʬʫʥʢʮʠʡ 

ʟʘʱʠʪʳ. ʆʩʥʦʚʥʦʡ ʧʨʠʥʮʠʧ ʢʦʥʪʨʦʣʷ ʢʦʨʨʝʢʪʥʦʩʪʠ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ 

ʩʨʝʜʩʪʚʘ ʢʦʥʪʨʦʣʷ ʜʦʣʞʥʳ ʙʳʪʴ ʧʦʣʥʦʩʪʴʶ ʥʝʟʘʚʠʩʠʤʳ ʦʪ ʩʨʝʜʩʪʚ ʟʘʱʠʪʳ. 
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-  ɺʩʝ ʩʨʝʜʩʪʚʘ ʟʘʱʠʪʳ ʜʦʣʞʥʳ ʙʳʪʴ ʟʘʱʠʱʝʥʳ ʦʪ 

ʥʝʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʦʛʦ ʚʤʝʰʘʪʝʣʴʩʪʚʘ ʠ ʦʪʢʣʶʯʝʥʠʷ, ʧʨʠʯʝʤ ʵʪʘ ʟʘʱʠʪʘ 

ʜʦʣʞʥʘ ʙʳʪʴ ʧʦʩʪʦʷʥʥʦʡ ʠ ʥʝʧʨʝʨʳʚʥʦʡ ʚ ʣʶʙʦʤ ʨʝʞʠʤʝ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ 

ʩʠʩʪʝʤʳ ʟʘʱʠʪʳ. 

ʂʣʘʩʩʳ ʟʘʱʠʱʝʥʥʦʩʪʠ ʢʦʤʧʴʶʪʝʨʥʳʭ ʩʠʩʪʝʤ ʧʦ çʆʨʘʥʞʝʚʦʡ 

ʢʥʠʛʝè 
çʆʨʘʥʞʝʚʘʷ ʢʥʠʛʘè ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ 4 ʛʨʫʧʧʳ ʢʨʠʪʝʨʠʝʚ, 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʨʘʟʣʠʯʥʦʡ ʩʪʝʧʝʥʠ ʟʘʱʠʱʝʥʥʦʩʪʠ: ʦʪ ʤʠʥʠʤʘʣʴʥʦʡ 

(ʛʨʫʧʧʘ D) ʜʦ ʬʦʨʤʘʣʴʥʦ ʜʦʢʘʟʘʥʥʦʡ (ʛʨʫʧʧʘ A). ʂʘʞʜʘʷ ʛʨʫʧʧʘ ʩʦʜʝʨʞʠʪ ʧʦ 

ʦʜʥʦʤʫ ʠʣʠ ʥʝʩʢʦʣʴʢʦ ʢʣʘʩʩʦʚ. ʋʨʦʚʝʥʴ ʟʘʱʠʱʝʥʥʦʩʪʠ ʚʦʟʨʘʩʪʘʝʪ ʦʪ ʛʨʫʧʧʳ 

D ʢ ʛʨʫʧʧʝ A, ʘ ʚʥʫʪʨʠ ʛʨʫʧʧʳ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʢʣʘʩʩʘ: 

-  ɻʨʫʧʧʘ D. ʄʠʥʠʤʘʣʴʥʘʷ ʟʘʱʠʪʘ. 

-  ɻʨʫʧʧʘ C. ɼʠʩʢʨʝʮʠʦʥʥʘʷ ʟʘʱʠʪʘ. 

-  ɻʨʫʧʧʘ B. ʄʘʥʜʘʪʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʜʦʩʪʫʧʦʤ. 

-  ɻʨʫʧʧʘ A. ɺʝʨʠʬʠʮʠʨʦʚʘʥʥʘʷ ʟʘʱʠʪʘ. 

ʉʪʨʫʢʪʫʨʘ ʪʨʝʙʦʚʘʥʠʡ çʆʨʘʥʞʝʚʦʡ ʢʥʠʛʠè 
ɺ çʆʨʘʥʞʝʚʦʡ ʢʥʠʛʝè ʚʚʦʜʷʪʩʷ ʪʨʠ ʢʘʪʝʛʦʨʠʠ ʪʨʝʙʦʚʘʥʠʡ ʙʝʟʦʧʘʩʥʦʩʪʠ: 

-  ʇʦʣʠʪʠʢʘ ʙʝʟʦʧʘʩʥʦʩʪʠ 

-  ɸʫʜʠʪ 

-  ʂʦʨʨʝʢʪʥʦʩʪʴ 

ɺ ʨʘʤʢʘʭ ʵʪʠʭ ʢʘʪʝʛʦʨʠʡ ʚʚʝʜʝʥʳ ʰʝʩʪʴ ʪʨʝʙʦʚʘʥʠʡ: ʯʝʪʳʨʝ ʠʟ ʥʠʭ 

ʥʘʧʨʘʚʣʝʥʳ ʥʘ ʦʙʝʩʧʝʯʝʥʠʝ ʙʝʟʦʧʘʩʥʦʩʪʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ, ʜʚʝ ï ʥʘ ʦʮʝʥʢʫ 

ʢʘʯʝʩʪʚʘ ʩʨʝʜʩʪʚ ʟʘʱʠʪʳ. 

ʇʦʣʠʪʠʢʘ ʙʝʟʦʧʘʩʥʦʩʪʠ 

-  ʊʨʝʙʦʚʘʥʠʝ 1. ʇʦʣʠʪʠʢʘ ʙʝʟʦʧʘʩʥʦʩʪʠ. ʉʠʩʪʝʤʘ ʜʦʣʞʥʘ 

ʧʦʜʜʝʨʞʠʚʘʪʴ ʪʦʯʥʦ ʦʧʨʝʜʝʣʝʥʥʫʶ ʧʦʣʠʪʠʢʫ ʙʝʟʦʧʘʩʥʦʩʪʠ. ɺʦʟʤʦʞʥʦʩʪʴ 

ʜʦʩʪʫʧʘ ʩʫʙʲʝʢʪʦʚ ʢ ʦʙʲʝʢʪʘʤ ʦʧʨʝʜʝʣʷʝʪʩʷ ʥʘ ʦʩʥʦʚʝ ʠʭ ʠʜʝʥʪʠʬʠʢʘʪʦʨʦʚ ʠ 

ʥʘʙʦʨʘ ʧʨʘʚʠʣ ʫʧʨʘʚʣʝʥʠʷ ʜʦʩʪʫʧʦʤ. 

-  ʊʨʝʙʦʚʘʥʠʝ 2. ʄʝʪʢʠ. ʉ ʦʙʲʝʢʪʘʤʠ ʜʦʣʞʥʳ ʙʳʪʴ ʘʩʩʦʮʠʠʨʦʚʘʥʳ 

ʤʝʪʢʠ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʚ ʢʘʯʝʩʪʚʝ ʠʩʭʦʜʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʜʣʷ 

ʧʨʦʮʝʜʫʨ ʢʦʥʪʨʦʣʷ ʜʦʩʪʫʧʘ. ʉʠʩʪʝʤʘ ʜʦʣʞʥʘ ʦʙʝʩʧʝʯʠʚʘʪʴ ʚʦʟʤʦʞʥʦʩʪʴ 

ʧʨʠʩʚʦʝʥʠʷ ʢʘʞʜʦʤʫ ʦʙʲʝʢʪʫ ʤʝʪʢʠ, ʦʧʨʝʜʝʣʷʶʱʝʡ ʩʪʝʧʝʥʴ 

ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦʩʪʠ ʠ ʨʝʞʠʤʳ ʜʦʩʪʫʧʘ ʢ ʦʙʲʝʢʪʫ. 

ʇʦʜʦʪʯʝʪʥʦʩʪʴ 

-  ʊʨʝʙʦʚʘʥʠʝ 3. ʀʜʝʥʪʠʬʠʢʘʮʠʷ ʠ ʘʫʪʝʥʪʠʬʠʢʘʮʠʷ. ɺʩʝ ʦʙʲʝʢʪʳ 

ʜʦʣʞʥʳ ʠʤʝʪʴ ʫʥʠʚʝʨʩʘʣʴʥʳʝ ʠʜʝʥʪʠʬʠʢʘʪʦʨʳ. ʂʦʥʪʨʦʣʴ ʜʦʩʪʫʧʘ 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʥʘ ʦʩʥʦʚʝ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʩʫʙʲʝʢʪʦʚ ʠ ʦʙʲʝʢʪʦʚ ʠ ʧʨʘʚʠʣ 

ʨʘʟʛʨʘʥʠʯʝʥʠʷ. ʉʨʝʜʩʪʚʘ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʠ ʘʫʪʝʥʪʠʬʠʢʘʮʠʠ ʜʦʣʞʥʳ ʙʳʪʴ 

ʟʘʱʠʱʝʥʳ ʦʪ ʅʉɼ. 

-  ʊʨʝʙʦʚʘʥʠʝ 4. ʈʝʛʠʩʪʨʘʮʠʷ ʠ ʫʯʝʪ. ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ 

ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʚʩʝ ʧʨʦʠʩʭʦʜʷʱʠʝ ʚ ʩʠʩʪʝʤʝ ʩʦʙʳʪʠʷ, 

ʠʤʝʶʱʠʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʜʦʣʞʥʳ ʦʪʩʣʝʞʠʚʘʪʴʩʷ ʠ 

ʨʝʛʠʩʪʨʠʨʦʚʘʪʴʩʷ ʚ ʟʘʱʠʱʝʥʥʦʤ ʧʨʦʪʦʢʦʣʝ. 
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ɻʘʨʘʥʪʠʠ (ʢʦʨʨʝʢʪʥʦʩʪʴ) 

-  ʊʨʝʙʦʚʘʥʠʝ 5. ʂʦʥʪʨʦʣʴ ʢʦʨʨʝʢʪʥʦʩʪʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ 

ʩʨʝʜʩʪʚ ʟʘʱʠʪʳ. ʉʨʝʜʩʪʚʘ ʟʘʱʠʪʳ ʜʦʣʞʥʳ ʩʦʜʝʨʞʘʪʴ ʥʝʟʘʚʠʩʠʤʳʝ 

ʘʧʧʘʨʘʪʥʳʝ ʠʣʠ ʧʨʦʛʨʘʤʤʥʳʝ ʢʦʤʧʦʥʝʥʪʳ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ 

ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʴ ʬʫʥʢʮʠʡ ʟʘʱʠʪʳ. ʆʩʥʦʚʥʦʡ ʧʨʠʥʮʠʧ ʢʦʥʪʨʦʣʷ 

ʢʦʨʨʝʢʪʥʦʩʪʠ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ ʩʨʝʜʩʪʚʘ ʢʦʥʪʨʦʣʷ ʥʝʟʘʚʠʩʠʤʳ ʦʪ ʩʨʝʜʩʪʚ 

ʟʘʱʠʪʳ. 

-  ʊʨʝʙʦʚʘʥʠʝ 6. ʅʝʧʨʝʨʳʚʥʦʩʪʴ ʟʘʱʠʪʳ. ɺʩʝ ʩʨʝʜʩʪʚʘ ʜʦʣʞʥʳ ʙʳʪʴ 

ʟʘʱʠʱʝʥʳ ʦʪ ʥʝʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʦʛʦ ʚʤʝʰʘʪʝʣʴʩʪʚʘ ʠʣʠ ʦʪʢʣʶʯʝʥʠʷ. 

ɼʘʥʥʦʝ ʩʚʦʡʩʪʚʦ ʜʦʣʞʥʦ ʩʦʙʣʶʜʘʪʴʩʷ ʚ ʣʶʙʦʤ ʨʝʞʠʤʝ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ 

ʩʠʩʪʝʤʳ ʟʘʱʠʪʳ ʠ ʢʦʤʧʴʶʪʝʨʥʦʡ ʩʠʩʪʝʤʳ ʚ ʮʝʣʦʤ.  

 

ʄʝʭʘʥʠʟʤʳ ʙʝʟʦʧʘʩʥʦʩʪʠ çʆʨʘʥʞʝʚʦʡ ʢʥʠʛʠè 

ʇʦʣʠʪʠʢʘ ʙʝʟʦʧʘʩʥʦʩʪʠ ʜʦʣʞʥʘ ʚʢʣʶʯʘʪʴ ʩʣʝʜʫʶʱʠʝ ʵʣʝʤʝʥʪʳ: 

-  ʇʨʦʠʟʚʦʣʴʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʜʦʩʪʫʧʦʤ ï ʤʝʪʦʜ ʨʘʟʛʨʘʥʠʯʝʥʠʷ 

ʜʦʩʪʫʧʘ ʢ ʦʙʲʝʢʪʘʤ, ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʫʯʝʪʝ ʣʠʯʥʦʩʪʠ ʩʫʙʲʝʢʪʘ. 

-  ɹʝʟʦʧʘʩʥʦʩʪʴ ʧʦʚʪʦʨʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʦʙʲʝʢʪʦʚ ï ʩʨʝʜʩʪʚʦ 

ʫʧʨʘʚʣʝʥʠʷ ʜʦʩʪʫʧʦʤ, ʧʨʝʜʦʭʨʘʥʷʶʱʝʝ ʦʪ ʩʣʫʯʘʡʥʦʛʦ ʠʣʠ ʧʨʝʜʥʘʤʝʨʝʥʥʦʛʦ 

ʠʟʚʣʝʯʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʠʟ ʦʙʣʘʩʪʝʡ ʦʧʝʨʘʪʠʚʥʦʡ ʠʣʠ ʜʠʩʢʦʚʦʡ ʧʘʤʷʪʠ. 

-  ʄʝʪʢʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ï ʩʧʝʮʠʘʣʴʥʳʝ ʠʜʝʥʪʠʬʠʢʘʪʦʨʳ, 

ʦʧʨʝʜʝʣʷʶʱʠʝ ʫʨʦʚʥʠ ʩʝʢʨʝʪʥʦʩʪʠ ʦʙʲʝʢʪʦʚ ʠ ʩʫʙʲʝʢʪʦʚ. 

-  ʇʨʠʥʫʜʠʪʝʣʴʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʜʦʩʪʫʧʦʤ ï ʫʧʨʘʚʣʝʥʠʝ ʜʦʩʪʫʧʦʤ ʢ 

ʦʙʲʝʢʪʘʤ, ʦʩʥʦʚʘʥʥʦʝ ʥʘ ʩʦʧʦʩʪʘʚʣʝʥʠʠ ʤʝʪʦʢ ʙʝʟʦʧʘʩʥʦʩʪʠ ʩʫʙʲʝʢʪʦʚ ʠ 

ʦʙʲʝʢʪʦʚ. 

 

ʂʣʘʩʩʳ ʙʝʟʦʧʘʩʥʦʩʪʠ çʆʨʘʥʞʝʚʦʡ ʢʥʠʛʠè 

ʈʘʟʣʠʯʠʝ ʤʝʞʜʫ ʢʣʘʩʩʘʤʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʩʠʩʪʝʤ ʚ 

çʆʨʘʥʞʝʚʦʡ ʢʥʠʛʝè ʢʦʨʦʪʢʦ ʤʦʞʝʪ ʙʳʪʴ ʩʬʦʨʤʫʣʠʨʦʚʘʥʦ ʚ ʪʝʨʤʠʥʘʭ 

ʫʧʨʘʚʣʝʥʠʷ ʜʦʩʪʫʧʦʤ: 

-  ʋʨʦʚʝʥʴ C ï ʧʨʦʠʟʚʦʣʴʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʜʦʩʪʫʧʦʤ; 

-  ʋʨʦʚʝʥʴ B ï ʧʨʠʥʫʜʠʪʝʣʴʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʜʦʩʪʫʧʦʤ; 

-  ʋʨʦʚʝʥʴ A ï ʚʝʨʠʬʠʢʘʮʠʦʥʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʜʦʩʪʫʧʦʤ. 

ɻʘʨʘʥʪʠʨʦʚʘʥʥʦʩʪʴ ʙʝʟʦʧʘʩʥʦʩʪʠ 

çʆʨʘʥʞʝʚʘʷ ʢʥʠʛʘè ʨʘʩʩʤʘʪʨʠʚʘʝʪ ʜʚʘ ʚʠʜʘ ʛʘʨʘʥʪʠʨʦʚʘʥʥʦʩʪʠ ï 

ʦʧʝʨʘʮʠʦʥʥʘʷ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʘʷ. 

ʆʧʝʨʘʮʠʦʥʥʘʷ ʛʘʨʘʥʪʠʨʦʚʘʥʥʦʩʪʴ ʦʪʥʦʩʠʪʩʷ ʢ ʘʨʭʠʪʝʢʪʫʨʥʳʤ 

ʨʝʰʝʥʠʷʤ ʠ ʚʢʣʶʯʘʝʪ ʧʨʦʚʝʨʢʫ ʩʣʝʜʫʶʱʠʭ ʵʣʝʤʝʥʪʦʚ: 

-  ʘʨʭʠʪʝʢʪʫʨʘ ʩʠʩʪʝʤʳ; 

-  ʮʝʣʦʩʪʥʦʩʪʴ ʩʠʩʪʝʤʳ; 

-  ʧʨʦʚʝʨʢʘ ʩʢʨʳʪʳʭ ʢʘʥʘʣʦʚ ʧʝʨʝʜʘʯʠ ʠʥʬʦʨʤʘʮʠʠ; 

-  ʜʦʚʝʨʝʥʥʦʝ ʘʜʤʠʥʠʩʪʨʠʨʦʚʘʥʠʝ; 

-  ʜʦʚʝʨʝʥʥʦʝ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʧʦʩʣʝ ʩʙʦʝʚ. 
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ʊʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʛʘʨʘʥʪʠʨʦʚʘʥʥʦʩʪʴ ʦʪʥʦʩʠʪʩʷ ʢ ʤʝʪʦʜʘʤ ʧʦʩʪʨʦʝʥʠʷ 

ʠ ʩʦʧʨʦʚʦʞʜʝʥʠʷ ʩʠʩʪʝʤʳ. ʆʥʘ ʜʦʣʞʥʘ ʦʭʚʘʪʳʚʘʪʴ ʚʝʩʴ ʞʠʟʥʝʥʥʳʡ ʮʠʢʣ 

ʩʠʩʪʝʤʳ, ʪʦ ʝʩʪʴ ʧʝʨʠʦʜʳ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ, ʨʝʘʣʠʟʘʮʠʠ, ʪʝʩʪʠʨʦʚʘʥʠʷ, 

ʧʨʦʜʘʞʠ ʠ ʩʦʧʨʦʚʦʞʜʝʥʠʷ.  

ɺʩʝ ʧʝʨʝʯʠʩʣʝʥʥʳʝ ʜʝʡʩʪʚʠʷ ʜʦʣʞʥʳ ʚʳʧʦʣʥʷʪʴʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʞʝʩʪʢʠʤʠ ʩʪʘʥʜʘʨʪʘʤʠ, ʯʪʦʙʳ ʠʩʢʣʶʯʠʪʴ ʫʪʝʯʢʫ ʠʥʬʦʨʤʘʮʠʠ ʠ çʟʘʢʣʘʜʢʠè ʚ 

ʩʠʩʪʝʤʝ.  

 

ʉʪʘʥʜʘʨʪ ISO/IEC 15408 çʂʨʠʪʝʨʠʠ ʦʮʝʥʢʠ ʙʝʟʦʧʘʩʥʦʩʪʠ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡè 
ʉʪʘʥʜʘʨʪ ISO/IEC 15408 ʷʚʣʷʝʪʩʷ ʤʝʞʜʫʥʘʨʦʜʥʳʤ ʦʮʝʥʦʯʥʳʤ 

ʩʪʘʥʜʘʨʪʦʤ ʚ ʦʙʣʘʩʪʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ. ɺʳʧʫʱʝʥ ʚ 1999 ʛ. 

ʏʘʩʪʦ ʜʣʷ ʝʛʦ ʦʙʦʟʥʘʯʝʥʠʷ ʠʩʧʦʣʴʟʫʝʪʩʷ ʠʤʝʥʦʚʘʥʠʝ çʆʙʱʠʝ ʢʨʠʪʝʨʠʠè.  

çʆʙʱʠʝ ʢʨʠʪʝʨʠʠè ʷʚʣʷʶʪʩʷ ʤʝʪʘʩʪʘʥʜʘʨʪʦʤ, ʦʧʨʝʜʝʣʷʶʱʠʤ ʠʥʩʪʨʫʤʝʥʪʳ 

ʜʣʷ ʦʮʝʥʢʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʠ ʧʦʨʷʜʦʢ ʠʭ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ.  ɺ  ʦʪʣʠʯʠʝ ʦʪ çʆʨʘʥʞʝʚʦʡ ʢʥʠʛʠè ʠ ʜʨʫʛʠʭ ʧʦʜʦʙʥʳʭ 

ʩʪʘʥʜʘʨʪʦʚ, ʆʙʱʠʝ ʢʨʠʪʝʨʠʠ ʥʝ ʩʦʜʝʨʞʘʪ ʧʨʝʜʦʧʨʝʜʝʣʝʥʥʳʭ ʢʣʘʩʩʦʚ 

ʙʝʟʦʧʘʩʥʦʩʪʠ. ɼʘʥʥʳʝ ʢʣʘʩʩʳ ʤʦʛʫʪ ʙʳʪʴ ʧʦʩʪʨʦʝʥʳ ʜʣʷ ʢʦʥʢʨʝʪʥʦʡ 

ʦʨʛʘʥʠʟʘʮʠʠ ʠʣʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ. 

ɺʠʜʳ ʪʨʝʙʦʚʘʥʠʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ. ɺ ʜʘʥʥʦʤ 

ʩʪʘʥʜʘʨʪʝ ʚʚʝʜʝʥʳ ʜʚʘ ʦʩʥʦʚʥʳʭ ʚʠʜʘ ʪʨʝʙʦʚʘʥʠʡ ʙʝʟʦʧʘʩʥʦʩʪʠ: 

-  ʌʫʥʢʮʠʦʥʘʣʴʥʳʝ ʪʨʝʙʦʚʘʥʠʷ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʘʢʪʠʚʥʦʤʫ 

ʘʩʧʝʢʪʫ ʟʘʱʠʪʳ ʠ ʧʨʝʜʲʷʚʣʷʝʤʳʝ ʢ ʬʫʥʢʮʠʷʤ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʨʝʘʣʠʟʫʶʱʠʤ 

ʠʭ ʤʝʭʘʥʠʟʤʘʤ. 

-  ʊʨʝʙʦʚʘʥʠʷ ʜʦʚʝʨʠʷ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʧʘʩʩʠʚʥʦʤʫ ʘʩʧʝʢʪʫ 

ʟʘʱʠʪʳ, ʧʨʝʜʲʷʚʣʷʝʤʳʝ ʢ ʪʝʭʥʦʣʦʛʠʠ ʠ ʧʨʦʮʝʩʩʫ ʨʘʟʨʘʙʦʪʢʠ ʠ ʵʢʩʧʣʫʘʪʘʮʠʠ 

ʀʉ.  

ʊʨʝʙʦʚʘʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʨʝʜʲʷʚʣʷʶʪʩʷ ʜʣʷ ʦʧʨʝʜʝʣʝʥʥʦʛʦ 

ʧʨʦʛʨʘʤʤʥʦ-ʘʧʧʘʨʘʪʥʦʛʦ ʧʨʦʜʫʢʪʘ, ʘ ʠʭ ʚʳʧʦʣʥʝʥʠʝ ʧʨʦʚʝʨʷʝʪʩʷ ʩ ʮʝʣʴʶ 

ʦʮʝʥʢʠ ʫʨʦʚʥʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ. 

 

ʋʛʨʦʟʳ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ 
ʆʙʱʠʝ ʢʨʠʪʝʨʠʠ ʨʘʩʩʤʘʪʨʠʚʘʶʪ ʦʙʲʝʢʪ ʦʮʝʥʢʠ ʚ ʢʦʥʪʝʢʩʪʝ ʥʝʢʦʪʦʨʦʡ 

ʩʨʝʜʳ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʝʡʩʷ ʦʧʨʝʜʝʣʝʥʥʳʤʠ ʫʩʣʦʚʠʷʤʠ ʠ 

ʫʛʨʦʟʘʤʠ. ɼʣʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʫʛʨʦʟ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʧʘʨʘʤʝʪʨʳ: 

-  ʀʩʪʦʯʥʠʢ ʫʛʨʦʟʳ; 

-  ʄʝʪʦʜ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʦʙʲʝʢʪ ʦʮʝʥʢʠ; 

-  ʋʷʟʚʠʤʦʩʪʠ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ; 

-  ʈʝʩʫʨʩʳ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʧʦʩʪʨʘʜʘʪʴ ʦʪ ʨʝʘʣʠʟʘʮʠʠ. 

ʇʨʦʬʠʣʴ ʟʘʱʠʪʳ. ʆʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʥʦʨʤʘʪʠʚʥʳʭ ʜʦʢʫʤʝʥʪʦʚ, 

ʦʧʨʝʜʝʣʷʝʤʳʭ ʚ ʆʙʱʠʭ ʢʨʠʪʝʨʠʷʭ, ʷʚʣʷʝʪʩʷ ʧʨʦʬʠʣʴ ʟʘʱʠʪʳ. 
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ʇʨʦʬʠʣʴ ʟʘʱʠʪʳ ï ʜʦʢʫʤʝʥʪ, ʚʢʣʶʯʘʶʱʠʡ ʚ ʩʝʙʷ ʪʠʧʦʚʦʡ ʥʘʙʦʨ 

ʪʨʝʙʦʚʘʥʠʡ, ʢʦʪʦʨʳʤ ʜʦʣʞʥʳ ʫʜʦʚʣʝʪʚʦʨʷʪʴ ʩʠʩʪʝʤʳ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʢʣʘʩʩʘ. 

ɿʘʜʘʥʠʝ ʧʦ ʙʝʟʦʧʘʩʥʦʩʪʠ (ʧʨʦʝʢʪ ʟʘʱʠʪʳ) ï ʩʦʜʝʨʞʠʪ ʩʦʚʦʢʫʧʥʦʩʪʴ 

ʪʨʝʙʦʚʘʥʠʡ ʢ ʢʦʥʢʨʝʪʥʦʡ ʨʘʟʨʘʙʦʪʢʝ, ʚʳʧʦʣʥʝʥʠʝ ʢʦʪʦʨʳʭ ʦʙʝʩʧʝʯʠʚʘʝʪ 

ʜʦʩʪʠʞʝʥʠʝ ʧʦʩʪʘʚʣʝʥʥʳʭ ʮʝʣʝʡ. 

ʌʫʥʢʮʠʦʥʘʣʴʥʳʝ ʪʨʝʙʦʚʘʥʠʷ. ʌʫʥʢʮʠʦʥʘʣʴʥʳʝ ʪʨʝʙʦʚʘʥʠʷ 

ʩʛʨʫʧʧʠʨʦʚʘʥʳ ʚ ʆʙʱʠʭ ʢʨʠʪʝʨʠʷʭ ʥʘ ʦʩʥʦʚʝ ʚʳʧʦʣʥʝʥʠʷ ʦʧʨʝʜʝʣʝʥʥʦʡ 

ʨʦʣʠ. ɺʩʝʛʦ ʚ ʆʙʱʠʭ ʢʨʠʪʝʨʠʷʭ ʦʧʨʝʜʝʣʝʥʦ 11 ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʢʣʘʩʩʦʚ, 66 

ʩʝʤʝʡʩʪʚ ʠ 135 ʢʦʤʧʦʥʝʥʪʦʚ. ʂʣʘʩʩʳ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʪʨʝʙʦʚʘʥʠʡ: 

-  ʠʜʝʥʪʠʬʠʢʘʮʠʷ ʠ ʘʫʪʝʥʪʠʬʠʢʘʮʠʷ; 

-  ʟʘʱʠʪʘ ʜʘʥʥʳʭ ʧʦʣʴʟʦʚʘʪʝʣʷ; 

-  ʟʘʱʠʪʘ ʬʫʥʢʮʠʡ ʙʝʟʦʧʘʩʥʦʩʪʠ (ʦʪʥʦʩʠʪʩʷ ʢ ʮʝʣʦʩʪʥʦʩʪʠ ʠ ʢʦʥʪʨʦʣʶ 
ʩʝʨʚʠʩʦʚ ʠ ʤʝʭʘʥʠʟʤʦʚ ʙʝʟʦʧʘʩʥʦʩʪʠ); 

-  ʫʧʨʘʚʣʝʥʠʝ ʙʝʟʦʧʘʩʥʦʩʪʴʶ (ʪʨʝʙʦʚʘʥʠʷ ʢ ʫʧʨʘʚʣʝʥʠʶ ʘʪʨʠʙʫʪʘʤʠ ʠ 
ʧʘʨʘʤʝʪʨʘʤʠ ʙʝʟʦʧʘʩʥʦʩʪʠ); 

-  ʘʫʜʠʪ ʙʝʟʦʧʘʩʥʦʩʪʠ;  

-  ʜʦʩʪʫʧ ʢ ʦʙʲʝʢʪʫ ʦʮʝʥʢʠ; 

-  ʧʨʠʚʘʪʥʦʩʪʴ (ʟʘʱʠʪʘ ʧʦʣʴʟʦʚʘʪʝʣʷ ʦʪ ʨʘʩʢʨʳʪʠʷ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʝʛʦ 
ʠʜʝʥʪʠʬʠʢʘʮʠʦʥʥʳʭ ʜʘʥʥʳʭ); 

-  ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʨʝʩʫʨʩʦʚ (ʪʨʝʙʦʚʘʥʠʝ ʜʦʩʪʫʧʥʦʩʪʠ ʠʥʬʦʨʤʘʮʠʠ); 

-  ʢʨʠʧʪʦʛʨʘʬʠʯʝʩʢʘʷ ʧʦʜʜʝʨʞʢʘ; 

-  ʩʚʷʟʴ (ʘʫʪʝʥʪʠʬʠʢʘʮʠʷ ʩʪʦʨʦʥ ʧʨʠ ʦʙʤʝʥʝ ʜʘʥʥʳʤʠ); 

-  ʜʦʚʝʨʝʥʥʳʡ ʤʘʨʰʨʫʪ/ʢʘʥʘʣ (ʜʣʷ ʩʚʷʟʠ ʩ ʩʝʨʚʠʩʘʤʠ ʙʝʟʦʧʘʩʥʦʩʪʠ). 

ʊʨʝʙʦʚʘʥʠʷ ʜʦʚʝʨʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ. ʋʩʪʘʥʦʚʣʝʥʠʝ ʜʦʚʝʨʠʷ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʦʩʥʦʚʳʚʘʝʪʩʷ ʥʘ ʠʩʩʣʝʜʦʚʘʥʠʠ ʦʙʲʝʢʪʘ ʦʮʝʥʢʠ. ɺʩʝʛʦ 

ʦʧʨʝʜʝʣʝʥʦ 10 ʢʣʘʩʩʦʚ, 44 ʩʝʤʝʡʩʪʚʘ ʠ 93 ʢʦʤʧʦʥʝʥʪʘ ʪʨʝʙʦʚʘʥʠʡ ʜʦʚʝʨʠʷ. 

ʂʣʘʩʩʳ ʪʨʝʙʦʚʘʥʠʡ ʜʦʚʝʨʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ: 

-  ʊʨʝʙʦʚʘʥʠʷ ʢ ʨʘʟʨʘʙʦʪʢʝ ʩʠʩʪʝʤʳ (ʧʦʵʪʘʧʥʘʷ ʜʝʪʘʣʠʟʘʮʠʷ ʬʫʥʢʮʠʡ 
ʙʝʟʦʧʘʩʥʦʩʪʠ); 

-  ʇʦʜʜʝʨʞʢʘ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ (ʪʨʝʙʦʚʘʥʠʝ ʢ ʤʦʜʝʣʠ ʞʠʟʥʝʥʥʦʛʦ 

ʮʠʢʣʘ); 

-  ʊʝʩʪʠʨʦʚʘʥʠʝ; 

-  ʆʮʝʥʢʘ ʫʷʟʚʠʤʦʩʪʝʡ (ʚʢʣʶʯʘʷ ʦʮʝʥʢʫ ʩʪʦʡʢʦʩʪʠ ʬʫʥʢʮʠʡ 

ʙʝʟʦʧʘʩʥʦʩʪʠ); 

-  ʇʦʩʪʘʚʢʘ ʠ ʵʢʩʧʣʫʘʪʘʮʠʷ; 

-  ʋʧʨʘʚʣʝʥʠʝ ʢʦʥʬʠʛʫʨʘʮʠʝʡ; 

-  ʈʫʢʦʚʦʜʩʪʚʘ (ʪʨʝʙʦʚʘʥʠʷ ʢ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ); 

-  ʇʦʜʜʝʨʞʢʘ ʜʦʚʝʨʠʷ; 

-  ʆʮʝʥʢʘ ʧʨʦʬʠʣʷ ʟʘʱʠʪʳ; 

-  ʆʮʝʥʢʘ ʟʘʜʘʥʠʷ ʥʘ ʙʝʟʦʧʘʩʥʦʩʪʴ. 

ʂʘʟʘʭʩʪʘʥ ʩʪʘʥʦʚʠʪʩʷ ʯʘʩʪʴʶ ʙʦʣʝʝ ʰʠʨʦʢʦʛʦ ʢʠʙʝʨʧʨʦʩʪʨʘʥʩʪʚʘ, ʚ 

ʢʦʪʦʨʦʤ ʜʚʘ ʛʣʘʚʥʳʭ ʩʦʩʝʜʘ ï ʈʦʩʩʠʷ ʠ ʂʠʪʘʡ ï ʦʩʦʙʝʥʥʦ ʠʟʚʝʩʪʥʳ ʩʚʦʠʤ 

ʚʳʩʦʢʠʤ ʫʨʦʚʥʝʤ ʢʠʙʝʨʧʨʝʩʪʫʧʥʦʩʪʠ. ɺ 2011 ʛ. ʙʦʣʝʝ ʪʨʝʪʠ ʤʠʨʦʚʳʭ 
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ʢʠʙʝʨʧʨʝʩʪʫʧʣʝʥʠʡ, ʧʨʠʯʠʥʠʚʰʠʭ ʫʱʝʨʙ ʥʘ $12,5 ʤʣʨʜ., ʦʩʫʱʝʩʪʚʣʷʣʠʩʴ 

ʚʳʭʦʜʮʘʤʠ ʠʟ ʨʫʩʩʢʦʛʦʚʦʨʷʱʝʛʦ ʤʠʨʘ. ɻʨʫʧʧʳ, ʚʦʚʣʝʯʝʥʥʳʝ ʚ ʵʪʫ 

ʜʝʷʪʝʣʴʥʦʩʪʴ, ʚʩʝ ʙʦʣʴʰʝ ʢʦʥʪʨʦʣʠʨʫʶʪʩʷ ʦʨʛʘʥʠʟʦʚʘʥʥʳʤʠ ʧʨʝʩʪʫʧʥʳʤʠ 

ʵʣʝʤʝʥʪʘʤʠ. ʂʠʪʘʡ ʪʘʢʞʝ ʷʚʣʷʝʪʩʷ ʫʙʝʞʠʱʝʤ ʜʣʷ ʢʠʙʝʨʧʨʝʩʪʫʧʥʠʢʦʚ, 

ʦʩʦʙʝʥʥʦ ʜʣʷ ʪʝʭ, ʢʪʦ ʫʯʘʩʪʚʫʝʪ ʚ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʧʨʝʩʪʫʧʣʝʥʠʷʭ. ɼʦʢʣʘʜ 

ʉʐɸ ʨʘʩʢʨʠʪʠʢʦʚʘʣ ʦʙʝ ʩʪʨʘʥʳ ʟʘ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʥʦʛʦ 

ʰʧʠʦʥʘʞʘ ʜʣʷ ʩʚʦʝʛʦ ʩʦʙʩʪʚʝʥʥʦʛʦ ʨʘʟʚʠʪʠʷ, ʘ ʂʠʪʘʡ ʥʘʟʚʘʣ ʤʝʩʪʦʤ, ʛʜʝ 

ʧʨʦʞʠʚʘʶʪ çʥʘʠʙʦʣʝʝ ʘʢʪʠʚʥʳʝ ʠ ʩʪʦʡʢʠʝ ʧʨʝʩʪʫʧʥʠʢʠ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ 

ʰʧʠʦʥʘʞʘè. ʇʦʵʪʦʤʫ ʨʘʟʚʠʪʠʝ ʤʝʨ ʧʦ ʫʢʨʝʧʣʝʥʠʶ ʢʠʙʝʨʙʝʟʦʧʘʩʥʦʩʪʠ 

ʜʦʣʞʥʦ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʥʘ ʦʪʣʠʯʥʦʡ ʦʪ ʩʦʩʝʜʝʡ ʙʘʟʝ, ʘ ʚ ʠʜʝʘʣʝ ʩʣʝʜʫʝʪ 

ʬʦʨʤʠʨʦʚʘʪʴ ʩʦʙʩʪʚʝʥʥʫʶ ʧʨʦʛʨʘʤʤʥʫʶ ʧʣʘʪʬʦʨʤʫ. ʇʦʩʢʦʣʴʢʫ ʚ ʩʪʨʘʥʝ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʠʤʧʦʨʪʥʦʝ ʩʝʪʝʚʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ, ʢʦʪʦʨʦʝ ʚʦʟʤʦʞʥʦ 

ʦʙʩʣʫʞʠʚʘʝʪʩʷ ʟʘʨʫʙʝʞʥʳʤʠ ʚʝʥʜʦʨʘʤʠ ʜʠʩʪʘʥʮʠʦʥʥʦ ʠ ʤʦʞʝʪ ʙʳʪʴ ʚ 

ʥʫʞʥʳʡ ʤʦʤʝʥʪ ʦʪʢʣʶʯʝʥʦ. ɺʝʩʴ ʩʝʨʴʝʟʥʳʡ ʩʦʬʪ ʧʦ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʠʥʦʩʪʨʘʥʥʳʭ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ, ʚ ʯʘʩʪʥʦʩʪʠ, ʚʩʷ ʠʥʬʦʨʤʘʮʠʷ 

ʩʤʘʨʪʬʦʥʦʚ, ʧʣʘʥʰʝʪʦʚ ʠ ʢʦʤʧʴʶʪʝʨʦʚ Apple, ʧʦʩʨʝʜʩʪʚʦʤ ʩʧʝʮʠʘʣʴʥʳʭ 

ʧʨʦʛʨʘʤʤ ʜʦʩʪʫʧʥʘ ʨʘʟʚʝʜʳʚʘʪʝʣʴʥʳʤ ʩʣʫʞʙʘʤ ʉʐɸ.  

ʀʩʧʦʣʴʟʫʷ ʨʝʰʝʥʠʷ ʠʥʦʩʪʨʘʥʥʳʭ ʨʘʟʨʘʙʦʪʯʠʢʦʚ, ʛʦʩʫʜʘʨʩʪʚʦ ʧʦʣʫʯʠʣʦ, 

ʧʦ ʩʫʪʠ, ʯʝʨʥʳʡ ʷʱʠʢ, ʛʦʪʦʚʦʝ ʪʝʭʥʠʯʝʩʢʦʝ ʨʝʰʝʥʠʝ, ʚʳʧʦʣʥʷʶʱʝʝ 

ʟʘʣʦʞʝʥʥʳʝ ʬʫʥʢʮʠʠ, ʥʦ ʢʦʥʪʨʦʣʠʨʫʝʤʦʝ ʠʥʦʩʪʨʘʥʥʦʡ ʢʦʤʧʘʥʠʝʡ. 

ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʦʨʛʘʥʳ ʠ ʵʣʝʢʪʨʦʥʥʦʝ ʧʨʘʚʠʪʝʣʴʩʪʚʦ ʧʦʣʴʟʫʶʪʩʷ 

ʠʥʦʩʪʨʘʥʥʳʤʠ ʘʥʪʠʚʠʨʫʩʥʳʤʠ ʧʨʦʜʫʢʪʘʤʠ, ʯʪʦ ʪʘʢʞʝ ʥʝ ʩʧʦʩʦʙʩʪʚʫʝʪ 

ʦʙʝʩʧʝʯʝʥʠʶ ʙʝʟʦʧʘʩʥʦʩʪʠ. ʂʨʦʤʝ ʪʦʛʦ, ʩʣʝʜʫʝʪ ʨʘʟʨʘʙʘʪʳʚʘʪʴ ʩʦʙʩʪʚʝʥʥʳʝ 

ʢʨʠʧʪʦʛʨʘʬʠʯʝʩʢʠʝ ʧʨʦʛʨʘʤʤʳ. ʇʘʨʪʥʝʨʩʢʠʝ ʞʝ ʦʪʥʦʰʝʥʠʷ ʩ ʤʝʩʪʥʳʤʠ 

ʨʘʟʨʘʙʦʪʯʠʢʘʤʠ ʜʘʣʠ ʙʳ ʛʦʩʫʜʘʨʩʪʚʫ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʪʝʭʥʦʣʦʛʠʠ, ʟʥʘʥʠʷ, 

ʩʧʝʮʠʘʣʠʩʪʦʚ, ʚʦʟʤʦʞʥʦʩʪʴ ʩʦʟʜʘʥʠʷ ʩʦʙʩʪʚʝʥʥʳʭ, ʢʦʥʪʨʦʣʠʨʫʝʤʳʭ 

ʨʝʰʝʥʠʡ. ɺʦ ʚʩʝʭ ʨʘʟʚʠʪʳʭ ʩʪʨʘʥʘʭ ʩʫʱʝʩʪʚʫʶʪ ʢʦʤʧʘʥʠʠ ʧʦ ʨʘʟʨʘʙʦʪʢʝ 

ʘʥʪʠʚʠʨʫʩʥʳʭ ʧʨʦʛʨʘʤʤ ʠ ʜʨʫʛʠʭ ʨʝʰʝʥʠʡ ʚ ʦʙʣʘʩʪʠ ʟʘʱʠʪʳ ʠʥʬʦʨʤʘʮʠʠ. ɺ 

ʧʣʘʥʝ ʦʨʛʘʥʠʟʘʮʠʠ ʟʘʱʠʪʳ ʠʥʪʝʨʝʩʝʥ ʦʧʳʪ ʂʠʪʘʷ, ʛʜʝ ʜʝʡʩʪʚʫʝʪ ʧʨʦʛʨʘʤʤʘ 

çɿʦʣʦʪʦʡ ʱʠʪè ʢʦʪʦʨʘʷ ʬʠʣʴʪʨʫʝʪ ʩʦʜʝʨʞʘʥʠʝ ʠʥʪʝʨʥʝʪ-ʩʘʡʪʦʚ. ʇʨʦʛʨʘʤʤʘ 

ʧʦʣʫʯʠʣʘ ʥʝʦʬʠʮʠʘʣʴʥʦʝ ʥʘʟʚʘʥʠʝ çɺʝʣʠʢʠʡ ʢʠʪʘʡʩʢʠʡ ʬʘʝʨʚʦʣè. ʊʘʢ, 

ʜʘʥʥʳʝ ʦʪ ʠʥʪʝʨʥʝʪ-ʧʨʦʚʘʡʜʝʨʘ ʚ ʵʪʦʡ ʩʪʨʘʥʝ ʧʝʨʝʜʘʶʪʩʷ ʥʝ ʥʘʧʨʷʤʫʶ ʢ 

ʧʦʣʴʟʦʚʘʪʝʣʶ, ʘ ʥʘ ʩʧʝʮʠʘʣʴʥʳʡ çʩʝʨʚʝʨ ʟʘʱʠʪʳè, ʢʦʪʦʨʳʡ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, 

ʨʝʰʘʝʪ, ʯʪʦ ʠʤʝʥʥʦ ʤʦʞʥʦ ʧʦʢʘʟʘʪʴ ʧʦʪʨʝʙʠʪʝʣʶ. ʊʘʢ ʚ ʂʠʪʘʝ ʚ ʨʘʟʥʦʝ ʚʨʝʤʷ 

ʧʦʧʘʜʘʣʠ ʧʦʜ ʟʘʧʨʝʪ Google, Wikipedia ʠ Youtube. ʉʦʟʜʘʥʠʝ ʩʨʝʜʩʪʚ ʟʘʱʠʪʳ ʚ 

ʩʪʨʘʥʝ ʥʘ ʫʨʦʚʥʝ ʛʦʩʫʜʘʨʩʪʚʘ ʥʝʠʟʙʝʞʥʦ ʚʝʜʝʪ ʢ ʠʟʫʯʝʥʠʶ ʩʨʝʜʩʪʚ 

ʥʘʧʘʜʝʥʠʷ.  

ʉʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʟʘʱʠʪʳ ï ʵʪʦ ʧʦʩʪʦʷʥʥʦ ʨʘʩʪʫʱʘʷ ʢʚʘʣʠʬʠʢʘʮʠʷ 

ʢʘʜʨʦʚ, ʠʟʫʯʝʥʠʝ ʩʫʱʝʩʪʚʫʶʱʝʛʦ ʢʠʙʝʨʦʨʫʞʠʷ, ʦʪʨʘʙʦʪʢʘ ʪʝʭʥʦʣʦʛʠʠ ʘʪʘʢ 

ʜʣʷ ʪʝʩʪʠʨʦʚʘʥʠʷ ʩʦʙʩʪʚʝʥʥʦʡ ʟʘʱʠʪʳ. ʂʠʙʝʨʦʨʫʞʠʝ ʫʞʝ ʩʫʱʝʩʪʚʫʝʪ ʚ ʤʠʨʝ 

ʢʘʢ ʦʪʜʝʣʴʥʳʡ ʢʣʘʩʩ ʚʦʦʨʫʞʝʥʠʷ. ɺʝʜʫʱʠʝ IT-ʜʝʨʞʘʚʳ ʦʪʢʨʳʪʦ ʟʘʷʚʣʷʶʪ ʦ 

ʩʦʟʜʘʥʠʠ ʩʦʙʩʪʚʝʥʥʦʛʦ ʢʠʙʝʨʚʦʦʨʫʞʝʥʠʷ ʠ ʧʦʜʨʘʟʜʝʣʝʥʠʡ ʜʣʷ ʚʝʜʝʥʠʷ 

ʢʠʙʝʨʚʦʡʥ. ɺ ʥʳʥʝʰʥʝʝ ʚʨʝʤʷ ʧʨʘʢʪʠʯʝʩʢʠ ʢʘʞʜʳʡ ʧʦʣʠʪʠʯʝʩʢʠʡ ʠʣʠ 
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ʚʦʝʥʥʳʡ ʢʦʥʬʣʠʢʪ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʧʨʦʪʠʚʦʙʦʨʩʪʚʦʤ ʚ ʩʝʪʠ ʀʥʪʝʨʥʝʪ. 

ʉʦʛʣʘʩʥʦ ʦʪʢʨʳʪʦʡ ʠʥʬʦʨʤʘʮʠʠ ʪʝʭʥʦʣʦʛʠʷʤʠ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʢʠʙʝʨʘʪʘʢ 

ʩʝʡʯʘʩ ʦʙʣʘʜʘʶʪ ʣʠʰʴ ʦʪʜʝʣʴʥʳʝ ʛʦʩʫʜʘʨʩʪʚʘ (ʤʝʞʜʫ ʢʦʪʦʨʳʤʠ ʫʞʝ 

ʚʦʟʥʠʢʘʶʪ ʦʪʢʨʳʪʳʝ ʧʨʦʪʠʚʦʩʪʦʷʥʠʷ ʚ ʢʠʙʝʨʧʨʦʩʪʨʘʥʩʪʚʝ), ʥʦ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʚ ʵʪʦʡ ʦʪʨʘʩʣʠ ʚʝʜʫʪʩʷ ʤʥʦʞʝʩʪʚʦʤ ʩʪʨʘʥ. ʉʦʟʜʘʥʠʝ ʢʠʙʝʨʦʨʫʞʠʷ ʚ 

ʂʘʟʘʭʩʪʘʥʝ ʷʚʣʷʝʪʩʷ ʣʠʰʴ ʚʦʧʨʦʩʦʤ ʚʨʝʤʝʥʠ. ʌʦʨʤʠʨʦʚʘʪʴ ʦʪʨʘʩʣʴ 

ʢʠʙʝʨʚʦʦʨʫʞʝʥʠʷ ʥʝʦʙʭʦʜʠʤʦ ʫʞʝ ʩʝʡʯʘʩ ʠʣʠ ʚ ʙʣʠʞʘʡʰʝʤ ʙʫʜʫʱʝʤ, ʢʘʢ 

ʦʜʥʫ ʠʟ ʟʘʜʘʯ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʨʦʛʨʘʤʤʳ ʢʠʙʝʨʟʘʱʠʪʳ. 

 

ʂʦʥʪʨʦʣʴʥʳʝ ʚʦʧʨʦʩʳ 

1. ʇʦʷʩʥʠʪʝ ʧʨʝʜʤʝʪ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ. ʆʧʨʝʜʝʣʠʪʝ 
ʟʘʜʘʯʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ. 

2. ʆʧʠʰʠʪʝ ʧʦʥʷʪʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ. ʋʢʘʞʠʪʝ 

ʢʘʪʝʛʦʨʠʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʤʝʪʦʜʳ ʭʠʱʝʥʠʷ 

ʠʥʬʦʨʤʘʮʠʠ. ʆʙʲʷʩʥʠʪʝ ʢʦʥʪʨʦʣʴ ʠ ʫʧʨʘʚʣʝʥʠʝ ʜʦʩʪʫʧʦʤ ʩʨʝʜʩʪʚʘʤʠ 

ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ. 

3. ɼʘʡʪʝ ʦʧʨʝʜʝʣʝʥʠʝ ʧʨʦʪʦʢʦʣʫ ʵʣʝʢʪʨʦʥʥʦʡ ʧʦʜʧʠʩʠ RSA. 

ʆʙʲʷʩʥʠʪʝ ʧʦʥʷʪʠʷ ʨʘʟʛʨʘʥʠʯʝʥʠʷ ʠ ʢʦʥʪʨʦʣʷ ʜʦʩʪʫʧʘ ʢ ʠʥʬʦʨʤʘʮʠʠ. 

4. ʆʧʨʝʜʝʣʠʪʝ ʢʘʪʝʛʦʨʠʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ. ʋʢʘʞʠʪʝ 
ʩʧʦʩʦʙʳ ʭʠʱʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʠ ʦʩʥʦʚʥʳʝ ʫʛʨʦʟʳ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ 

ʙʝʟʦʧʘʩʥʦʩʪʠ. 

5. ʋʢʘʞʠʪʝ ʤʝʪʦʜʳ ʟʘʱʠʪʳ ʠʥʬʦʨʤʘʮʠʠ ʚ BIOS. ʅʘʟʦʚʠʪʝ ʫʛʨʦʟʳ 
ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ. 

6. ʆʧʨʝʜʝʣʠʪʝ ʦʩʥʦʚʳ ʢʨʠʧʪʦʣʦʛʠʠ ʠ ʢʨʠʧʪʦʛʨʘʬʠʠ. ʆʙʲʷʩʥʠʪʝ 
ʧʦʥʷʪʠʝ ʢʨʠʧʪʦʛʨʘʬʠʷ. 

7. ʇʨʠʚʝʜʠʪʝ ʧʨʠʤʝʨ ʩʦʚʨʝʤʝʥʥʳʭ ʩʠʤʤʝʪʨʠʯʥʳʭ ʢʨʠʧʪʦʩʠʩʪʝʤ. 

ʆʧʨʝʜʝʣʠʪʝ ʢʣʘʩʩʠʬʠʢʘʮʠʶ ʩʦʚʨʝʤʝʥʥʳʭ ʩʠʤʤʝʪʨʠʯʥʳʭ ʢʨʠʧʪʦʩʠʩʪʝʤ. 

8. ʅʘʟʦʚʠʪʝ ʘʩʠʤʤʝʪʨʠʯʥʳʝ ʘʣʛʦʨʠʪʤʳ ʰʠʬʨʦʚʘʥʠʷ. ʆʙʲʷʩʥʠʪʝ 
ʢʨʠʧʪʦʩʠʩʪʝʤʫ RSA. 

9. ʋʢʘʞʠʪʝ ʟʘʢʦʥʦʜʘʪʝʣʴʥʳʝ ʤʝʨʳ ʟʘʱʠʪʳ ʠʥʬʦʨʤʘʮʠʠ ʚ 

ʈʝʩʧʫʙʣʠʢʝ ʂʘʟʘʭʩʪʘʥ. ʆʙʲʷʩʥʠʪʝ ʟʘʢʦʥ ʦ ʮʠʬʨʦʚʦʡ ʧʦʜʧʠʩʠ. 

10. ʆʧʠʰʠʪʝ ʫʧʨʘʚʣʝʥʠʝ ʢʨʠʧʪʦʛʨʘʬʠʯʝʩʢʠʤʠ ʢʣʶʯʘʤʠ. ʆʙʲʷʩʥʠʪʝ 
ʨʘʟʣʠʯʠʝ ʧʦʥʷʪʠʡ ʛʝʥʝʨʘʮʠʷ, ʭʨʘʥʝʥʠʝ ʠ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʢʣʶʯʝʡ. 

11. ɼʘʡʪʝ ʦʧʨʝʜʝʣʝʥʠʝ ʪʝʨʤʠʥʘʤ ʠʜʝʥʪʠʬʠʢʘʮʠʷ ʦʙʲʝʢʪʘ, ʧʨʦʚʝʨʢʘ 
ʧʦʜʣʠʥʥʦʩʪʠ ʠ ʤʝʭʘʥʠʟʤʳ ʧʦʜʪʚʝʨʞʜʝʥʠʷ ʧʦʣʴʟʦʚʘʪʝʣʷ. 

12. ʆʙʲʷʩʥʠʪʝ ʟʘʱʠʪʫ ʠʥʬʦʨʤʘʮʠʠ ʚ ʵʣʝʢʪʨʦʥʥʳʭ ʧʣʘʪʝʞʥʳʭ 

ʩʠʩʪʝʤʘʭ. ʆʧʨʝʜʝʣʠʪʝ ʧʨʠʥʮʠʧʳ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ. ʆʧʠʰʠʪʝ ʧʨʠʥʮʠʧ 

ʜʝʡʩʪʚʠʷ ʵʣʝʢʪʨʦʥʥʳʭ ʧʣʘʩʪʠʢʦʚʳʭ ʢʘʨʪ. 

13. ʆʧʠʰʠʪʝ ʤʝʪʦʜʳ ʙʝʟʦʧʘʩʥʦʩʪʠ ʩʝʪʝʚʳʭ ʩʠʩʪʝʤ. ʆʧʨʝʜʝʣʠʪʝ 

ʧʨʦʙʣʝʤʳ ʙʝʟʦʧʘʩʥʦʩʪʠ ʩʝʪʝʡ ʠ ʤʝʪʦʜʳ ʟʘʱʠʪʳ ʩʦʦʙʱʝʥʠʡ ʠ ʙʘʟ ʜʘʥʥʳʭ ʚ 

ʣʦʢʘʣʴʥʳʭ ʩʝʪʷʭ. 

14. ʆʧʠʰʠʪʝ ʟʘʱʠʪʫ ʚ ʣʦʢʘʣʴʥʳʭ ʩʝʪʷʭ ʩ ʮʝʥʪʨʘʣʴʥʦʡ ʙʘʟʦʡ ʜʘʥʥʳʭ. 
ʇʨʠʚʝʜʠʪʝ ʦʮʝʥʢʫ ʥʘʜʝʞʥʦʩʪʠ ʟʘʱʠʪʥʳʭ ʤʝʭʘʥʠʟʤʦʚ. 
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15. ʇʨʠʚʝʜʠʪʝ ʧʨʠʤʝʨ ʘʧʧʘʨʘʪʥʳʭ ʩʨʝʜʩʪʚʘ ʟʘʱʠʪʳ ʠʥʬʦʨʤʘʮʠʠ. 
ʆʙʲʷʩʥʠʪʝ ʧʦʥʷʪʠʝ ʘʫʜʠʪ ʙʝʟʦʧʘʩʥʦʩʪʠ. 

16. ʈʘʩʢʨʦʡʪʝ ʢʣʘʩʩʠʬʠʢʘʮʠʶ ʩʨʝʜʩʪʚ ʟʘʱʠʪʳ ʠʥʬʦʨʤʘʮʠʠ. 

ʅʘʟʦʚʠʪʝ ʩʣʫʞʙʳ ʟʘʱʠʪʳ ʠʥʬʦʨʤʘʮʠʠ: ʦʙʝʩʧʝʯʝʥʠʝ ʘʫʪʝʥʪʠʯʥʦʩʪʠ 

ʩʫʙʲʝʢʪʦʚ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ, ʫʧʨʘʚʣʝʥʠʝ ʜʦʩʪʫʧʦʤ, 

ʦʙʝʩʧʝʯʝʥʠʝ ʩʝʢʨʝʪʥʦʩʪʠ ʠ ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦʩʪʠ ʠʥʬʦʨʤʘʮʠʠ, 

ʦʙʝʩʧʝʯʝʥʠʝ ʮʝʣʦʩʪʥʦʩʪʠ ʠʥʬʦʨʤʘʮʠʠ. 
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ɻʃɸɺɸ 9 ʀʅʊɽʈʅɽʊ-ʊɽʍʅʆʃʆɻʀʀ 

9.1 ɺʚʝʜʝʥʠʝ ʚ ʀʥʪʝʨʥʝʪ-ʪʝʭʥʦʣʦʛʠʠ 

ʀʥʪʝʨʥʝʪ ï ʵʪʦ ʩʝʪʴ, ʢʦʪʦʨʘʷ ʩʦʝʜʠʥʷʝʪ ʤʠʣʣʠʦʥʳ ʢʦʤʧʴʶʪʝʨʦʚ ʚʦ 

ʤʥʦʛʠʭ ʩʪʨʘʥʘʭ. ʅʝʪ ʥʠʢʘʢʦʡ ʮʝʥʪʨʘʣʴʥʦʡ ʚʣʘʩʪʠ, ʢʦʪʦʨʘʷ ʫʧʨʘʚʣʷʝʪ 

ʀʥʪʝʨʥʝʪʦʤ; ʨʘʟʣʠʯʥʳʤ ʦʨʛʘʥʠʟʘʮʠʷʤ ʧʨʠʥʘʜʣʝʞʘʪ ʨʘʟʣʠʯʥʳʝ ʝʛʦ ʯʘʩʪʠ. 

ʀʥʪʝʨʥʝʪ ʙʳʣ ʧʝʨʚʦʥʘʯʘʣʴʥʦ ʟʘʜʫʤʘʥ ɸʛʝʥʪʩʪʚʦʤ ʧʦ ʠʩʩʣʝʜʦʚʘʥʠʷʤ 

ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʧʨʦʝʢʪʦʚ (ARPA) ʘʤʝʨʠʢʘʥʩʢʦʛʦ ʧʨʘʚʠʪʝʣʴʩʪʚʘ ʚ 1960-ʳʭ. 

ɺʩʝʤʠʨʥʘʷ ʧʘʫʪʠʥʘ (ʠʣʠ çʉʝʪʴè) ʦʙʨʘʱʘʝʪʩʷ ʢ ʪʦʡ ʯʘʩʪʠ ʢʦʤʧʴʶʪʝʨʦʚ ʚ 

ʀʥʪʝʨʥʝʪʝ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʦʙʱʘʪʴʩʷ ʜʨʫʛ ʩ ʜʨʫʛʦʤ, ʠʩʧʦʣʴʟʫʷ ʩʝʪʝʚʦʡ 

ʧʨʦʪʦʢʦʣ ʧʦʜ ʥʘʟʚʘʥʠʝʤ HTTP. ɺʩʝ ʙʨʘʫʟʝʨʳ ʠʩʧʦʣʴʟʫʶʪ HTTP, ʯʪʦʙʳ 

ʟʘʧʨʘʰʠʚʘʪʴ ʠ ʧʦʣʫʯʘʪʴ ʚʝʙ-ʩʪʨʘʥʠʮʳ ʦʪ ʜʨʫʛʠʭ ʢʦʤʧʴʶʪʝʨʦʚ. 

ʉʝʪʴ ï ʵʪʦ ʦʯʝʥʴ ʠʥʪʝʨʝʩʥʦʝ ʤʝʩʪʦ. ɺ ʥʝʡ ʩʫʱʝʩʪʚʫʝʪ ʦʯʝʥʴ ʤʘʣʦ 

çʟʘʢʦʥʦʚè, ʧʦʵʪʦʤʫ ʦʥʘ ʤʦʞʝʪ ʙʳʪʴ ʦʧʨʝʜʝʣʝʥʘ ʢʘʢ ʤʝʩʪʦ çʫʧʨʘʚʣʷʝʤʦʡ 

ʘʥʘʨʭʠʠè. ɺʩʝʤ ʫʩʠʣʠʷʤ ʦʪʨʝʛʫʣʠʨʦʚʘʪʴ ʝʝ ʠʣʠ ʫʧʨʘʚʣʷʪʴ ʝʶ ʵʥʝʨʛʠʯʥʦ 

ʩʦʧʨʦʪʠʚʣʷʣʠʩʴ ʚʝʙ-ʧʦʣʴʟʦʚʘʪʝʣʠ. ʇʨʘʚʠʣ ʚ ʉʝʪʠ ʥʝʤʥʦʛʦ, ʥʦ ʝʩʪʴ, ʦʜʥʘʢʦ, 

ʜʚʝ ʦʩʥʦʚʥʳʝ ʦʙʣʘʩʪʠ, ʛʜʝ ʚʦʟʤʦʞʥʦ ʫʧʨʘʚʣʝʥʠʝ. ʇʝʨʚʘʷ ʠʤʝʝʪ ʦʪʥʦʰʝʥʠʝ ʢ 

ʦʙʦʟʥʘʯʝʥʠʶ ʩʘʡʪʦʚ ʚ ʉʝʪʠ, ʘ ʜʨʫʛʘʷ ï ʵʪʦ ʧʨʘʚʠʣʘ ʀʥʪʝʨʥʝʪ-ʧʨʦʚʘʡʜʝʨʘ 

(ISP). ISP ï ʵʪʦ ʣʶʙʘʷ ʠʟ ʦʨʛʘʥʠʟʘʮʠʡ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʶʪ ʣʶʜʷʤ  ʥʝ ʪʦʣʴʢʦ 

ʧʦʜʢʣʶʯʠʪʴʩʷ ʢ ʀʥʪʝʨʥʝʪʫ ʠ ʚʝʩʪʠ ʧʦʠʩʢ ʧʦ ʩʝʪʠ, ʥʦ ʪʘʢʞʝ ʠ ʧʫʙʣʠʢʦʚʘʪʴ 

(ʠʣʠ ʚʳʢʣʘʜʳʚʘʪʴ ʚ ʉʝʪʴ) ʚʝʙ-ʩʪʨʘʥʠʮʳ. ʆʪʥʦʩʠʪʝʣʴʥʦ ʧʝʨʚʦʡ ʦʙʣʘʩʪʠ 

ʫʧʨʘʚʣʝʥʠʷ ï ʚʩʝ ʚʝʙ-ʩʘʡʪʳ ʜʦʣʞʥʳ ʠʤʝʪʴ ʫʥʠʢʘʣʴʥʳʝ ʠʤʝʥʘ ʠʣʠ ʘʜʨʝʩʘ ï 

ʦʜʠʥ ʥʘ ʤʘʰʠʥʫ. ʇʦʵʪʦʤʫ, ʝʩʣʠ ʚʳ ʭʦʪʠʪʝ ʩʦʟʜʘʪʴ ʚʝʙ-ʩʘʡʪ, ʚʳ ʜʦʣʞʥʳ 

ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʪʴ ʥʘʟʚʘʥʠʝ ʩʘʡʪʘ ʠ ʟʘʧʣʘʪʠʪʴ ʟʘ ʥʝʛʦ; ʧʦʩʣʝ ʵʪʦʛʦ ʥʠʢʪʦ 

ʙʦʣʴʰʝ ʥʝ ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚʘʰʝ ʥʘʟʚʘʥʠʝ ʩʘʡʪʘ. ʆʪʥʦʩʠʪʝʣʴʥʦ ʚʪʦʨʦʡ 

ʦʙʣʘʩʪʠ ʫʧʨʘʚʣʝʥʠʷ ï ʝʩʣʠ ʚʳ ʭʦʪʠʪʝ ʦʧʫʙʣʠʢʦʚʘʪʴ ʚʝʙ-ʩʪʨʘʥʠʮʳ, ʚʳ 

ʜʦʣʞʥʳ ʩʜʝʣʘʪʴ ʵʪʦ ʯʝʨʝʟ ISP. ʋ ISP ʯʘʩʪʦ ʝʩʪʴ ʧʨʘʚʠʣʘ, ʢʦʪʦʨʳʤ ʚʳ ʜʦʣʞʥʳ 

ʩʣʝʜʦʚʘʪʴ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʨʝʛʫʣʠʨʦʚʘʪʴ, ʥʘʧʨʠʤʝʨ, ʪʠʧ ʚʝʙ-ʩʪʨʘʥʠʮ, ʢʦʥʪʝʥʪ, 

ʢʦʪʦʨʳʡ ʦʥʠ ʤʦʛʫʪ ʩʦʜʝʨʞʘʪʴ, ʤʝʩʪʦ ʭʨʘʥʝʥʠʷ ʩʪʨʘʥʠʮ ʠ ʪʘʢ ʜʘʣʝʝ. 

ɽʩʣʠ ʥʝ ʩʯʠʪʘʪʴ ʵʪʠʭ ʦʛʨʘʥʠʯʝʥʠʡ, ʩʝʪʴ ï ʵʪʦ ʚʝʩʴʤʘ ʦʪʢʨʳʪʦʝ ʤʝʩʪʦ. 

ʆʜʥʘʢʦ ʚ ʩʝʪʠ ʚʳ ʚʩʝ ʞʝ ʜʦʣʞʥʳ ʩʣʝʜʦʚʘʪʴ ʩʦʮʠʘʣʴʥʳʤ ʧʨʘʚʠʣʘʤ ʠ ʤʦʞʝʪʝ 

ʦʢʘʟʘʪʴʩʷ ʚ ʢʦʥʬʣʠʢʪʝ ʩ ʟʘʢʦʥʦʤ, ʝʩʣʠ ʢʣʝʚʝʱʝʪʝ ʥʘ ʢʦʛʦ-ʪʦ, ʚʳʚʦʜʠʪʝ ʥʘ 

ʵʢʨʘʥ ʠʥʬʦʨʤʘʮʠʶ, ʢʦʪʦʨʘʷ ʟʘʱʠʱʝʥʘ ʯʴʠʤ-ʪʦ ʘʚʪʦʨʩʢʠʤ ʧʨʘʚʦʤ, ʠʣʠ 

ʩʦʚʝʨʰʘʝʪʝ ʤʦʰʝʥʥʠʯʝʩʢʠʝ ʜʝʡʩʪʚʠʷ. ʇʨʦʩʤʘʪʨʠʚʘʷ ʀʥʪʝʨʥʝʪ, ɺʳ ʪʘʢʞʝ 

ʜʦʣʞʥʳ ʧʦʥʠʤʘʪʴ, ʯʪʦ ʣʶʜʠ, ʢʦʪʦʨʳʝ ʠʩʧʦʣʴʟʫʶʪ ʩʝʪʴ ʠ ʩʦʟʜʘʶʪ ʚʝʙ-

ʩʪʨʘʥʠʮʳ, ʧʨʝʜʩʪʘʚʣʷʶʪ ʚʩʝ ʩʣʦʠ ʦʙʱʝʩʪʚʘ. ɺ ʩʝʪʠ, ʪʘʢʞʝ ʢʘʢ ʠ ʚ ʦʙʱʝʩʪʚʝ, 

ʝʩʪʴ ʭʦʨʦʰʠʝ ʠ ʧʣʦʭʠʝ ʤʘʪʝʨʠʘʣʳ (ʧʣʦʭʠʝ ʤʘʪʝʨʠʘʣʳ ʚʘʨʴʠʨʫʶʪ ʦʪ 

ʧʦʨʥʦʛʨʘʬʠʠ ʜʦ ʥʝʪʦʯʥʦʡ ʠʣʠ ʚʚʦʜʷʱʝʡ ʚ ʟʘʙʣʫʞʜʝʥʠʝ ʠʥʬʦʨʤʘʮʠʠ). ʀ, 

ʧʦʩʢʦʣʴʢʫ ʥʝʪ ʥʠʢʦʛʦ ʢʦʥʢʨʝʪʥʦ, ʯʝʣʦʚʝʢʘ ʠʣʠ ʦʨʛʘʥʠʟʘʮʠʠ, ʫʧʨʘʚʣʷʶʱʠʭ 

ʩʝʪʴʶ, ʥʝʪ ʥʠʢʦʛʦ, ʯʪʦʙʳ ʧʦʜʪʚʝʨʜʠʪʴ, ʯʪʦ ʠʥʬʦʨʤʘʮʠʷ, ʧʨʝʜʩʪʘʚʣʝʥʥʘʷ ʚ 

ʩʝʪʠ, ʷʚʣʷʝʪʩʷ ʪʦʯʥʦʡ, ʧʨʘʚʠʣʴʥʦʡ ʠ ʩʦʚʨʝʤʝʥʥʦʡ. 

ʆʜʥʦʡ ʚʝʱʴʶ, ʢʦʪʦʨʘʷ ʦʙʣʝʛʯʠʣʘ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʉʝʪʠ, ʷʚʠʣʦʩʴ 

ʬʦʨʤʠʨʦʚʘʥʠʝ ʛʨʫʧʧ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʧʦ ʠʥʪʝʨʝʩʘʤ. ʕʪʠ ʛʨʫʧʧʳ ʤʦʛʫʪ 
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ʢʦʣʝʙʘʪʴʩʷ ʦʪ ʛʨʫʧʧ ʧʦʜʜʝʨʞʢʠ ʧʨʠ ʦʧʨʝʜʝʣʝʥʥʳʭ ʙʦʣʝʟʥʷʭ ʜʦ ʛʨʫʧʧ, 

ʦʙʲʝʜʠʥʷʶʱʠʭ ʣʶʜʝʡ ʧʦ ʨʘʟʥʳʤ ʭʦʙʙʠ, ʪʘʢʠʤ ʢʘʢ ʩʦʙʠʨʘʥʠʝ ʤʘʨʦʢ ʠʣʠ 

ʨʘʜʠʦʫʧʨʘʚʣʷʝʤʳʭ ʤʦʜʝʣʝʡ ʩʘʤʦʣʝʪʦʚ. ʉʝʪʴ ʷʚʣʷʝʪʩʷ ʦʯʝʥʴ ʫʜʦʙʥʳʤ ʤʝʩʪʦʤ 

ʜʣʷ ʦʙʲʝʜʠʥʝʥʠʷ ʣʶʜʝʡ ʩʦ ʩʭʦʞʠʤʠ ʠʥʪʝʨʝʩʘʤʠ. ʇʦʩʢʦʣʴʢʫ ʨʘʩʩʪʦʷʥʠʝ 

ʙʦʣʴʰʝ ʥʝ ʧʨʦʙʣʝʤʘ, ʣʶʜʠ ʤʦʛʫʪ ʣʝʛʢʦ ʦʙʱʘʪʴʩʷ ʜʘʞʝ ʧʨʠ ʪʦʤ, ʯʪʦ ʦʥʠ 

ʥʘʭʦʜʷʪʩʷ ʜʘʣʝʢʦ ʜʨʫʛ ʦʪ ʜʨʫʛʘ.  

ʉʣʝʜʫʶʱʝʝ ʧʨʝʠʤʫʱʝʩʪʚʦ ʀʥʪʝʨʥʝʪʘ ï ʵʪʦ ʧʦʠʩʢʦʚʳʝ ʩʠʩʪʝʤʳ. 

ʇʦʠʩʢʦʚʘʷ ʩʠʩʪʝʤʘ ï ʵʪʦ ʧʨʦʛʨʘʤʤʘ, ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʷʝʪ ʠʩʢʘʪʴ ʢʣʶʯʝʚʳʝ 

ʩʣʦʚʘ ʚ ʬʘʡʣʘʭ ʥʘ ʦʜʥʦʤ ʠʣʠ ʙʦʣʝʝ ʩʘʡʪʘʭ. ʇʦʧʫʣʷʨʥʳʝ ʧʦʠʩʢʦʚʳʝ ʩʠʩʪʝʤʳ ï 

Google, Yandex ʠ AltaVista. ʏʪʦʙʳ ʧʦʧʳʪʘʪʴʩʷ ʠʩʢʘʪʴ ʠʥʬʦʨʤʘʮʠʶ, 

ʠʩʧʦʣʴʟʫʷ ʧʦʠʩʢʦʚʫʶ ʩʠʩʪʝʤʫ, ʚʳ ʜʦʣʞʥʳ, ʚʦ-ʧʝʨʚʳʭ, ʚʳʙʨʘʪʴ ʪʝʤʫ, ʟʘʪʝʤ 

ʧʦʩʝʪʠʪʴ ʧʦʠʩʢʦʚʫʶ ʩʠʩʪʝʤʫ, ʪʘʢʫʶ, ʢʘʢ ʦʜʥʘ ʠʟ ʚʳʰʝʫʧʦʤʷʥʫʪʳʭ, ʠ 

ʧʨʦʯʠʪʘʪʴ ʩʪʨʘʥʠʮʫ ʩʧʨʘʚʢʠ, ʯʪʦʙʳ ʫʟʥʘʪʴ, ʢʘʢ ʝʝ ʠʩʧʦʣʴʟʦʚʘʪʴ. ʇʦʩʣʝ ʵʪʦʛʦ 

ʚʳ ʛʦʪʦʚʳ ʢ ʪʦʤʫ, ʯʪʦʙʳ ʥʘʯʘʪʴ ʠʩʢʘʪʴ ʠʥʬʦʨʤʘʮʠʶ ʧʦ ʚʳʙʨʘʥʥʦʡ ɺʘʤʠ 

ʪʝʤʝ. ʆʜʥʘʢʦ ʯʝʨʝʟ ʢʘʞʜʳʝ ʧʷʪʥʘʜʮʘʪʴ ʤʠʥʫʪ ʧʨʦʩʤʦʪʨʘ ɺʳ ʜʦʣʞʥʳ 

ʦʩʪʘʥʘʚʣʠʚʘʪʴʩʷ ʠ ʩʤʦʪʨʝʪʴ, ʛʜʝ ɺʳ ʥʘʭʦʜʠʪʝʩʴ. ʅʝ ʫʜʠʚʣʷʡʪʝʩʴ, ʦʢʘʟʘʚʰʠʩʴ 

ʜʘʣʝʢʦ ʦʪ ʪʝʤʳ, ʢʦʪʦʨʫʶ ʚʳʙʨʘʣʠ ʧʝʨʚʦʥʘʯʘʣʴʥʦ, ʠʟ-ʟʘ ʪʦʛʦ, ʯʪʦ ɺʘʩ ʫʚʝʣʦ ʚ 

ʩʪʦʨʦʥʫ ʯʝʤ-ʪʦ ʝʱʝ, ʯʪʦ ʧʦʧʘʣʦʩʴ ʥʘ ʛʣʘʟʘ ʧʦ ʧʫʪʠ. ʂʨʦʤʝ ʪʦʛʦ, ʚʘʞʥʦ 

ʧʦʤʥʠʪʴ, ʯʪʦ ʥʝʪ ʥʠʢʦʛʦ, ʢʪʦ ʤʦʛ ʙʳ ʧʦʜʪʚʝʨʜʠʪʴ, ʯʪʦ ʪʘ ʠʥʬʦʨʤʘʮʠʷ, 

ʢʦʪʦʨʫʶ ʚʳ ʯʠʪʘʝʪʝ, ʷʚʣʷʝʪʩʷ ʪʦʯʥʦʡ. ʆʜʥʦ ʚʘʞʥʦʝ ʧʨʘʚʠʣʦ ʜʣʷ ʚʝʙ-

ʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʢʦʪʦʨʦʝ ʦʥʠ ʜʦʣʞʥʳ ʠʤʝʪʴ ʚ ʚʠʜʫ: çʇʦʢʫʧʘʪʝʣʴ! ɹʫʜʴ 

ʙʜʠʪʝʣʝʥ!è ʠʣʠ çʇʦʢʫʧʘʪʝʣʴ, ʙʝʨʝʛʠʩʴ!è. 

 

9.2 ɸʨʭʠʪʝʢʪʫʨʳ ʂʣʠʝʥʪ-ʩʝʨʚʝʨ ʠ ʦʜʥʦʨʘʥʛʦʚʦʡ ʩʝʪʠ 

ʉʝʛʦʜʥʷ, ʩ ʨʘʟʚʠʪʠʝʤ ʛʣʦʙʘʣʴʥʦʡ ʢʦʤʧʴʶʪʝʨʥʦʡ ʩʝʪʠ, ʪʝʭʥʦʣʦʛʠʷ 

çʢʣʠʝʥʪ-ʩʝʨʚʝʨè ʫʞʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪ ʛʣʦʙʘʣʴʥʫʶ ʩʝʪʴ ʢʘʢ ʦʙʲʝʜʠʥʝʥʠʝ 

ʨʘʟʣʠʯʥʳʭ ʣʦʢʘʣʴʥʳʭ ʢʦʤʧʴʶʪʝʨʥʳʭ ʩʝʪʝʡ. ʊʘʢ, ʀʥʪʝʨʥʝʪ ʤʦʞʥʦ 

ʧʨʝʜʩʪʘʚʠʪʴ ʚ ʚʠʜʝ ʤʦʟʘʠʢʠ, ʩʣʦʞʝʥʥʦʡ ʠʟ ʥʝʙʦʣʴʰʠʭ ʩʝʪʝʡ ʨʘʟʥʦʡ 

ʚʝʣʠʯʠʥʳ, ʢʦʪʦʨʳʝ ʘʢʪʠʚʥʦ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʪ ʦʜʥʘ ʩ ʜʨʫʛʦʡ, ʧʝʨʝʩʳʣʘʷ 

ʬʘʡʣʳ, ʩʦʦʙʱʝʥʠʷ ʠ ʪ.ʧ. ʕʪʦ ʦʢʘʟʳʚʘʝʪʩʷ ʦʯʝʥʴ ʫʜʦʙʥʳʤ ʜʣʷ ʬʠʨʤ, 

ʠʤʝʶʱʠʭ ʩʚʦʠ ʬʠʣʠʘʣʳ ʧʦ ʚʩʝʤʫ ʤʠʨʫ, ʪʨʘʥʩʥʘʮʠʦʥʘʣʴʥʳʭ ʢʦʨʧʦʨʘʮʠʡ ʠ 

ʩʪʨʫʢʪʫʨ ʫʧʨʘʚʣʝʥʠʷ, ʘ ʪʘʢʞʝ ʧʨʦʩʪʳʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʠʟ ʨʘʟʥʳʭ ʫʛʦʣʢʦʚ 

ʧʣʘʥʝʪʳ. ɺ ʛʣʦʙʘʣʴʥʦʡ ʩʝʪʠ ʩʝʨʚʝʨʳ ʣʦʢʘʣʴʥʳʭ ʩʝʪʝʡ ʪʘʢʞʝ ʷʚʣʷʶʪʩʷ 

ʢʣʠʝʥʪʘʤʠ ʙʦʣʝʝ ʚʳʩʦʢʦʛʦ ʫʨʦʚʥʷ. ɼʣʷ ʫʧʨʘʚʣʝʥʠʷ ʨʘʩʧʨʝʜʝʣʝʥʥʳʤ 

ʜʦʩʪʫʧʦʤ ʢʣʠʝʥʪʦʚ ʥʠʟʢʦʛʦ ʫʨʦʚʥʷ ʠ ʢʣʠʝʥʪʦʚ ʚʳʩʦʢʦʛʦ ʫʨʦʚʥʷ ʜʨʫʛ ʢ ʜʨʫʛʫ 

ʚ ʛʣʦʙʘʣʴʥʦʡ ʩʝʪʠ ʀʥʪʝʨʥʝʪ ʠʩʧʦʣʴʟʫʶʪʩʷ ʩʧʝʮʠʘʣʴʥʳʝ ʫʩʪʨʦʡʩʪʚʘ ð 

ʤʘʨʰʨʫʪʠʟʘʪʦʨʳ. ʃʶʙʦʡ ʩʠʛʥʘʣ ʠ ʜʘʥʥʳʝ (ʧʘʢʝʪʳ) ʦʪ ʦʜʥʦʛʦ ʢʦʤʧʴʶʪʝʨʘ 

ʩʝʪʠ ʢ ʜʨʫʛʦʤʫ ʧʨʦʭʦʜʷʪ ʯʝʨʝʟ ʵʪʠ ʫʩʪʨʦʡʩʪʚʘ, ʧʦʜʢʣʶʯʝʥʥʳʝ ʢ 

ʢʦʤʧʴʶʪʝʨʘʤ. ʄʘʨʰʨʫʪʠʟʘʪʦʨ ʦʧʨʝʜʝʣʷʝʪ ʩʘʤʳʡ ʦʧʪʠʤʘʣʴʥʳʡ ʧʫʪʴ 

ʧʨʦʭʦʞʜʝʥʠʷ ʩʠʛʥʘʣʘ ʦʪ ʢʦʤʧʴʶʪʝʨʘ ʢ ʢʦʤʧʴʶʪʝʨʫ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʧʨʘʢʪʠʯʝʩʢʠ ʚʩʝ ʠʟʚʝʩʪʥʳʝ ʣʠʥʠʠ ʩʚʷʟʠ 

(ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʝ ʩʝʪʠ): ʦʪ ʥʠʟʢʦʩʢʦʨʦʩʪʥʳʭ ʪʝʣʝʬʦʥʥʳʭ ʣʠʥʠʡ ʜʦ 
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ʚʳʩʦʢʦʩʢʦʨʦʩʪʥʳʭ ʮʠʬʨʦʚʳʭ ʩʧʫʪʥʠʢʦʚʳʭ ʢʘʥʘʣʦʚ, ʯʝʨʝʟ ʢʦʪʦʨʳʝ ʠʜʝʪ 

ʩʠʛʥʘʣ ʦʪ ʤʘʨʰʨʫʪʠʟʘʪʦʨʘ. 

ɹʦʣʴʰʠʥʩʪʚʦ ʪʝʣʝʬʦʥʥʳʭ ʣʠʥʠʡ ʚ ʧʝʨʠʦʜ ʨʘʟʚʠʪʠʷ ʀʥʪʝʨʥʝʪʘ ʠʤʝʣʠ 

ʘʥʘʣʦʛʦʚʳʡ ʭʘʨʘʢʪʝʨ, ʥʦ ʢʦʤʧʴʶʪʝʨʥʘʷ ʪʝʭʥʠʢʘ ʷʚʣʷʝʪʩʷ ʮʠʬʨʦʚʦʡ, ʪ.ʝ. ʜʣʷ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʘʢʠʭ ʪʝʣʝʬʦʥʥʳʭ ʣʠʥʠʡ ʥʫʞʥʳ ʙʳʣʠ ʫʩʪʨʦʡʩʪʚʘ, 

ʦʩʫʱʝʩʪʚʣʷʶʱʠʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʩʠʛʥʘʣʦʚ ʠʟ ʘʥʘʣʦʛʦʚʦʡ 

ʬʦʨʤʳ ʚ ʮʠʬʨʦʚʫʶ ʠ ʦʙʨʘʪʥʦ. ʇʨʝʦʙʨʘʟʦʚʘʥʠʝ ʘʥʘʣʦʛʦʚʦʛʦ ʩʠʛʥʘʣʘ ʚ 

ʮʠʬʨʦʚʦʡ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʤʦʜʫʣʠʨʦʚʘʥʠʝʤ (ʯʘʱʝ ʚʩʝʛʦ ʘʤʧʣʠʪʫʜʥʳʤ), ʪ.ʝ. 

ʯʝʨʝʟ ʦʧʨʝʜʝʣʝʥʥʳʝ ʠʥʪʝʨʚʘʣʳ ʚʨʝʤʝʥʠ ʬʠʢʩʠʨʫʶʪʩʷ ʟʥʘʯʝʥʠʷ ʘʤʧʣʠʪʫʜʳ 

ʩʠʛʥʘʣʘ (ʢʘʢ ʦʪʤʝʯʘʣʦʩʴ ʨʘʥʝʝ, ʦʥʠ ʥʘʟʳʚʘʶʪʩʷ ʜʠʩʢʨʝʪʘʤʠ). ʕʪʦ ʫʞʝ 

ʮʠʬʨʦʚʦʡ ʩʠʛʥʘʣ. ʆʙʨʘʪʥʦʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʜʠʩʢʨʝʪʦʚ ʚ ʥʝʧʨʝʨʳʚʥʳʡ 

ʩʠʛʥʘʣ ʧʨʦʠʩʭʦʜʠʪ ʘʥʘʣʦʛʠʯʥʦ, ʧʫʪʝʤ ʬʦʨʤʠʨʦʚʘʥʠʷ ʣʠʥʠʠ, ʦʛʠʙʘʶʱʝʡ 

ʚʝʨʰʠʥʳ ʜʠʩʢʨʝʪʦʚ ʢʘʢ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩʫʥʢʝ 9.1. ʊʘʢʦʡ ʧʨʦʮʝʩʩ 

ʦʩʫʱʝʩʪʚʣʷʝʪ ʜʝʤʦʜʫʣʷʮʠʶ. ʀʤʝʥʥʦ ʵʪʦʪ ʤʝʭʘʥʠʟʤ ʠ ʦʧʨʝʜʝʣʠʣ ʥʘʟʚʘʥʠʝ 

ʫʩʪʨʦʡʩʪʚʘ-ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʷ ï çʤʦʜʝʤè (ʤʦʜʫʣʷʪʦʨ-ʜʝʤʦʜʫʣʷʪʦʨ). 

 

 
ʈʠʩʫʥʦʢ 9.1. ʇʨʦʮʝʩʩ ʤʦʜʫʣʷʮʠʠ ʠ ʜʝʤʦʜʫʣʷʮʠʠ 

 

ʈʘʙʦʪʘ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʩʝʪʝʡ, ʪ.ʝ. ʦʙʤʝʥ ʜʘʥʥʳʤʠ ʠ ʚʟʘʠʤʦʩʚʷʟʴ 

ʢʣʠʝʥʪʦʚ, ʢʘʢ ʚʳ ʫʞʝ ʟʥʘʝʪʝ, ʚʳʧʦʣʥʷʝʪʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʨʦʪʦʢʦʣʘʤʠ 

(ʧʨʘʚʠʣʘʤʠ) ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ. ʇʨʦʪʦʢʦʣʳ ʥʝʦʙʭʦʜʠʤʳ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʠ 

ʫʧʨʘʚʣʝʥʠʠ ʩʝʪʴʶ ʠ ʧʦʟʚʦʣʷʶʪ ʦʩʫʱʝʩʪʚʣʷʪʴ ʩʦʝʜʠʥʝʥʠʝ ʠ ʦʙʤʝʥ ʜʘʥʥʳʤʠ 

ʤʝʞʜʫ ʜʚʫʤʷ ʠ ʙʦʣʝʝ ʚʢʣʶʯʝʥʥʳʤʠ ʚ ʩʝʪʴ ʫʩʪʨʦʡʩʪʚʘʤʠ. 

ʇʨʠ ʨʘʟʨʘʙʦʪʢʝ ʀʥʪʝʨʥʝʪʘ ʙʳʣ ʩʦʟʜʘʥ ʤʝʞʩʝʪʝʚʦʡ ʧʨʦʪʦʢʦʣ ʊʉʈ/IP 

(Internet Protocol), ʢʦʪʦʨʳʡ ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʦʜʢʣʶʯʝʥʠʝ ʢ ʘʜʨʝʩʘʪʫ ʠ 

ʥʘʜʝʞʥʫʶ ʧʝʨʝʜʘʯʫ ʜʘʥʥʳʭ ʠʤʝʥʥʦ ʧʦ ʫʢʘʟʘʥʥʦʤʫ ʘʜʨʝʩʫ ʤʝʞʜʫ 

ʨʘʟʣʠʯʥʳʤʠ ʧʦʜʩʝʪʷʤʠ ʩ ʚʳʙʦʨʦʤ ʢʨʘʪʯʘʡʰʝʛʦ ʧʫʪʠ ʧʝʨʝʜʘʯʠ. ɼʘʥʥʳʡ 

ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʡ ʧʨʦʪʦʢʦʣ ʙʳʣ ʧʨʝʜʣʦʞʝʥ ɺʠʥʪʦʤ ʉʝʨʬʦʤ (Vinton Cerf) ʠ 

ɹʦʙʦʤ ʍʘʥʦʤ (Bob Kahn) ʚ 1974 ʛʦʜʫ. ʕʪʦʪ ʧʨʦʪʦʢʦʣ ʪʘʢʞʝ ʧʦʜʜʝʨʞʠʚʘʝʪ 

ʮʝʥʪʨʘʣʴʥʫʶ ʩʧʨʘʚʦʯʥʫʶ ʩʣʫʞʙʫ, ʧʝʨʝʜʘʯʫ ʵʢʩʪʨʝʥʥʦʡ ʠ ʫʧʨʘʚʣʷʶʱʝʡ 

ʠʥʬʦʨʤʘʮʠʠ. ʊʨʘʥʩʧʦʨʪʥʳʡ ʧʨʦʪʦʢʦʣ TCP (Transmission Control Protocol) ï 

ʵʪʦ ʧʨʦʪʦʢʦʣ ʫʧʨʘʚʣʝʥʠʷ ʧʝʨʝʜʘʯʝʡ, ʢʦʪʦʨʳʡ ʦʩʫʱʝʩʪʚʣʷʝʪ ʧʝʨʝʜʘʯʫ ʧʘʢʝʪʦʚ 

(ʧʦʪʦʢʦʚ ʜʘʥʥʳʭ) ʦʪ ʢʦʤʧʴʶʪʝʨʘ ʢ ʢʦʤʧʴʶʪʝʨʫ ʯʝʨʝʟ ʀʥʪʝʨʥʝʪ. TCP 

ʨʘʙʦʪʘʝʪ ʥʘ ʚʝʨʭʥʝʤ ʫʨʦʚʥʝ ʤʝʞʜʫ ʜʚʫʤʷ ʢʦʥʝʯʥʳʤʠ ʩʠʩʪʝʤʘʤʠ, ʥʘʧʨʠʤʝʨ, 
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ʠʥʪʝʨʥʝʪ-ʧʦʣʴʟʦʚʘʪʝʣʴ ʠ ʠʥʪʝʨʥʝʪ-ʩʝʨʚʝʨ. ʂʣʠʝʥʪ ʧʦʩʳʣʘʝʪ ʟʘʧʨʦʩ ʦ ʨʝʩʫʨʩʝ. 

ɿʘʧʨʦʩ ʩʦʩʪʦʠʪ ʠʟ ʧʨʦʪʦʢʦʣʘ (çʂʘʢ ʷ ʧʦʣʫʯʘʶ ʵʪʦʪ ʨʝʩʫʨʩ?è), ʩʝʨʚʝʨʘ (çʅʘ 

ʢʘʢʦʤ ʩʝʨʚʝʨʝ ʥʘʭʦʜʠʪʩʷ ʵʪʦʪ ʨʝʩʫʨʩ?è) ʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʨʝʩʫʨʩʘ (çʂʘʢʦʡ 

ʠʤʝʥʥʦ ʨʝʩʫʨʩ?è). ʉʝʨʚʝʨ ʩʥʘʯʘʣʘ ʦʧʨʝʜʝʣʷʝʪ ʤʝʩʪʦʥʘʭʦʞʜʝʥʠʝ ʪʨʝʙʫʝʤʦʛʦ 

ʨʝʩʫʨʩʘ. ʀʩʧʦʣʴʟʫʷ ʫʢʘʟʘʥʥʳʡ ʧʨʦʪʦʢʦʣ, ʦʥ ʧʝʨʝʜʘʝʪ ʢʦʧʠʶ ʙʘʡʪʦʚ, ʢʦʪʦʨʳʝ 

ʩʦʩʪʘʚʣʷʶʪ ʪʨʝʙʫʝʤʳʡ ʨʝʩʫʨʩ, ʥʘʟʘʜ ʢʣʠʝʥʪʫ. ɿʘʪʝʤ, ʢʦʛʜʘ ʢʣʠʝʥʪ ʧʦʣʫʯʘʝʪ 

ʨʝʩʫʨʩ, ʦʥ ʦʙʨʘʙʘʪʳʚʘʝʪ ʝʛʦ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʦʙʨʘʟʦʤ (ʩʦʭʨʘʥʷʝʪ, 

ʦʪʦʙʨʘʞʘʝʪ ʥʘ ʜʠʩʧʣʝʝ, ʠ ʪ.ʜ.). ʅʘ ʪʝʭʥʠʯʝʩʢʦʤ ʫʨʦʚʥʝ ʧʨʦʠʩʭʦʜʠʪ 

ʩʣʝʜʫʶʱʘʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ: ʢʦʤʧʴʶʪʝʨ ï ʤʦʜʝʤ ï 

ʤʘʨʰʨʫʪʠʟʘʪʦʨ ï ʣʠʥʠʷ ʩʚʷʟʠ ï ʤʘʨʰʨʫʪʠʟʘʪʦʨ ï ʤʦʜʝʤ ï ʢʦʤʧʴʶʪʝʨ. 

ʂʣʠʝʥʪʦʤ ɺʩʝʤʠʨʥʦʡ ʩʝʪʠ ʤʦʞʝʪ ʙʳʪʴ ʢʘʢ ʦʪʜʝʣʴʥʳʡ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ 

ʢʦʤʧʴʶʪʝʨ, ʪʘʢ ʠ ʩʝʨʚʝʨ ʣʦʢʘʣʴʥʦʡ ʢʦʤʧʴʶʪʝʨʥʦʡ ʩʝʪʠ, ʚʥʫʪʨʠ ʢʦʪʦʨʦʡ 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʦʩʳʣʢʘ ʩʠʛʥʘʣʘ ʢʦʥʢʨʝʪʥʦʤʫ ʧʦʣʴʟʦʚʘʪʝʣʶ ï ʢʣʠʝʥʪʫ 

ʥʠʞʥʝʛʦ ʫʨʦʚʥʷ (ʈʠʩ. 9.2). ʅʘʧʦʤʥʠʤ, ʯʪʦ ʪʘʢʘʷ ʤʦʜʝʣʴ ʫʧʨʘʚʣʝʥʠʷ 

ʩʠʛʥʘʣʘʤʠ ʥʘʟʳʚʘʝʪʩʷ ʫʧʨʘʚʣʝʥʠʝʤ ʩ ʦʙʨʘʪʥʦʡ ʩʚʷʟʴʶ. ʀʤʝʥʥʦ ʪʘʢʫʶ 

ʤʦʜʝʣʴ ʠ ʨʝʘʣʠʟʦʚʘʣʘ ʢʦʤʧʴʶʪʝʨʥʘʷ ʩʝʪʴ. 

 

 
 

ʈʠʩʫʥʦʢ 9.2. ʆʧʨʝʜʝʣʝʥʠʝ ʚʝʙ-ʩʘʡʪʘ ʚ ʀʥʪʝʨʥʝʪʝ 

(ʀʩʪʦʯʥʠʢ: DiploFoundation, 

http://textus.diplomacy.edu/textusbin/env/scripts/Pool/GetBin.asp?IDPool=1175) 
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9.3 ʉʪʨʫʢʪʫʨʘ Web  

ʂ ʥʘʩʪʦʷʱʝʤʫ ʚʨʝʤʝʥʠ ʫ ɺʘʩ, ʚʝʨʦʷʪʥʦ, ʫʞʝ ʝʩʪʴ ʵʣʝʤʝʥʪʘʨʥʳʝ ʟʥʘʥʠʷ ʦ 

ʚʝʙ-ʙʨʘʫʟʝʨʘʭ ʠ ʦ ʪʦʤ, ʢʘʢ ʠʭ ʠʩʧʦʣʴʟʦʚʘʪʴ. ɺʳ ʤʦʞʝʪʝ ʪʘʢʞʝ ʟʥʘʪʴ, ʯʪʦ ʥʘ 

ʨʳʥʢʝ ʝʩʪʴ ʥʝʩʢʦʣʴʢʦ ʢʦʥʢʫʨʠʨʫʶʱʠʭ ʙʨʘʫʟʝʨʦʚ. ɺʝʙ-ʙʨʘʫʟʝʨʳ ʧʦʟʚʦʣʷʶʪ 

ʥʘʤ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʚʝʙ-ʩʪʨʘʥʠʮʳ. ɺʝʙ-ʩʪʨʘʥʠʮʳ ʥʘʧʠʩʘʥʳ ʥʘ ʷʟʳʢʝ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ, ʥʘʟʳʚʘʝʤʦʤ HTML. ʂʦʛʜʘ ʤʳ ʩʤʦʪʨʠʤ ʥʘ ʚʝʙ-ʩʪʨʘʥʠʮʫ, 

ʤʳ ʦʙʳʯʥʦ ʥʝ ʚʠʜʠʤ ʵʣʝʤʝʥʪʳ ʵʪʦʛʦ ʷʟʳʢʘ. ʆʜʥʘʢʦ ʝʩʣʠ ɺʳ ʠʩʧʦʣʴʟʫʝʪʝ 

ʙʨʘʫʟʝʨ, ʪʘʢʦʡ ʢʘʢ Chrome ʠʣʠ Internet Explorer, ʚʦʟʤʦʞʥʦ ʫʚʠʜʝʪʴ ʵʣʝʤʝʥʪʳ 

HTML, ʢʦʪʦʨʳʝ ʩʦʩʪʘʚʣʷʶʪ ʩʪʨʘʥʠʮʫ, ʢʦʪʦʨʫʶ ɺʳ ʨʘʩʩʤʘʪʨʠʚʘʝʪʝ 

(ʠʟʚʝʩʪʥʳʝ ʢʘʢ çʠʩʭʦʜʥʳʡ ʢʦʜè ʩʪʨʘʥʠʮʳ ʠʣʠ ʧʨʦʩʪʦ çʠʩʭʦʜʥʠʢʠè). 

ʈʘʩʧʦʣʦʞʠʪʝ ʫʢʘʟʘʪʝʣʴ ʤʳʰʠ ʛʜʝ ʫʛʦʜʥʦ ʥʘ ʩʪʨʘʥʠʮʝ ʠ ʱʝʣʢʥʠʪʝ ʧʨʘʚʦʡ 

ʢʥʦʧʢʦʡ ʤʳʰʠ. ʑʝʣʢʥʠʪʝ ʧʦ View Source, View Frame Source, View Page 

Source, ʠʣʠ ʵʢʚʠʚʘʣʝʥʪʥʦʡ ʢʦʤʘʥʜʝ ʚ ʤʝʥʶ, ʢʦʪʦʨʦʝ ʧʦʷʚʠʪʩʷ.  

ʊʠʧ ʬʘʡʣʘ, ʢʦʪʦʨʳʡ ɺʳ ʚʠʜʠʪʝ, ʢʦʛʜʘ ʨʘʩʩʤʘʪʨʠʚʘʝʪʝ ʠʩʪʦʯʥʠʢ 

ʩʪʨʘʥʠʮʳ, ʷʚʣʷʝʪʩʷ ʪʝʢʩʪʦʚʳʤ ʬʘʡʣʦʤ. ɺ ʦʪʣʠʯʠʝ ʦʪ Microsoft Word, ʠʣʠ 

ʬʘʡʣʦʚ Claris, ʠʣʠ WordPerfect, ʪʝʢʩʪʦʚʳʝ ʬʘʡʣʳ ʥʝ ʩʦʜʝʨʞʘʪ ʩʧʝʮʠʘʣʴʥʳʭ 

ʩʠʤʚʦʣʦʚ ʬʦʨʤʘʪʠʨʦʚʘʥʠʷ, ʢʦʪʦʨʳʝ ʟʘʩʪʘʚʣʷʶʪ ʪʝʢʩʪ ʚʳʛʣʷʜʝʪʴ ʢʘʢ 

ʧʦʣʫʞʠʨʥʳʡ, ʧʦʜʯʝʨʢʥʫʪʳʡ, ʠ ʪ.ʧ. ʅʦ ʝʩʣʠ ʬʘʡʣ, ʢʦʪʦʨʳʡ ʩʦʜʝʨʞʠʪ 

ʠʩʭʦʜʥʳʡ ʢʦʜ ʚʝʙ-ʩʪʨʘʥʠʮʳ, ʥʝ ʩʦʜʝʨʞʠʪ ʩʧʝʮʠʘʣʴʥʳʭ ʩʠʤʚʦʣʦʚ 

ʬʦʨʤʘʪʠʨʦʚʘʥʠʷ, ʪʦ ʢʘʢ ʞʝ ʧʦʣʫʯʘʝʪʩʷ, ʯʪʦ ʚʝʙ-ʩʪʨʘʥʠʮʳ ʧʦʢʘʟʳʚʘʶʪ ʵʪʠ ʠ 

ʤʥʦʛʠʝ ʜʨʫʛʠʝ ʬʦʨʤʘʪʳ? ʆʪʚʝʪ: HTML, ʢʦʪʦʨʳʡ ʩʦʩʪʦʠʪ ʠʟ ʩʧʝʮʠʘʣʴʥʳʭ 

ʬʦʨʤʘʪʠʨʫʶʱʠʭ ʢʦʥʩʪʨʫʢʮʠʡ, ʥʘʟʳʚʘʝʤʳʭ ʪʝʛʘʤʠ, ʢʦʪʦʨʳʝ ʩʦʦʙʱʘʶʪ 

ʙʨʘʫʟʝʨʫ, ʢʘʢ ʚʳʚʝʩʪʠ ʥʘ ʵʢʨʘʥ ʩʦʜʝʨʞʠʤʦʝ ʚʝʙ-ʩʪʨʘʥʠʮʳ. ʅʝʢʦʪʦʨʳʝ ʠʟ ʵʪʠʭ 

ʪʝʛʦʚ ʤʦʛʫʪ ʩʦʟʜʘʚʘʪʴ ʩʦʝʜʠʥʝʥʠʷ ʩ ʜʨʫʛʠʤʠ ʢʦʤʧʴʶʪʝʨʘʤʠ, ʧʦ ʢʦʪʦʨʳʤ 

ʤʦʞʝʪ ʙʳʪʴ ʧʝʨʝʜʘʥʘ ʠʥʬʦʨʤʘʮʠʷ (ʪʘʢʘʷ ʢʘʢ ʪʝʢʩʪ ʠʣʠ ʠʟʦʙʨʘʞʝʥʠʷ) ʜʣʷ 

ʦʪʦʙʨʘʞʝʥʠʷ ʥʘ ɺʘʰʝʤ ʢʦʤʧʴʶʪʝʨʝ.  

ɺʝʙ-ʩʪʨʘʥʠʮʘ ʩʦʩʪʦʠʪ ʠʟ ʪʨʝʭ ʯʘʩʪʝʡ: ʟʘʛʦʣʦʚʦʢ, ʫʢʘʟʳʚʘʶʱʠʡ ʚʝʨʩʠʶ 

HTML, ʟʘʛʦʣʦʚʦʢ, ʚ ʢʦʪʦʨʦʤ ʩʦʜʝʨʞʠʪʩʷ ʪʝʭʥʠʯʝʩʢʘʷ ʠʥʬʦʨʤʘʮʠʷ, ʪʝʣʦ ʚʝʙ-

ʩʪʨʘʥʠʮʳ.  

9.3.1 ʂʣʠʝʥʪʳ 

ɽʩʣʠ ʨʘʥʝʝ ʢʦʤʧʴʶʪʝʨʥʘʷ ʩʝʪʴ ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʚ 

ʢʘʯʝʩʪʚʝ ʩʨʝʜʳ ʧʝʨʝʜʘʯʠ ʬʘʡʣʦʚ ʠ ʩʦʦʙʱʝʥʠʡ ʵʣʝʢʪʨʦʥʥʦʡ ʧʦʯʪʳ, ʪʦ ʩʝʛʦʜʥʷ 

ʨʝʰʘʶʪʩʷ ʙʦʣʝʝ ʩʣʦʞʥʳʝ ʟʘʜʘʯʠ ʨʘʩʧʨʝʜʝʣʝʥʥʦʛʦ ʜʦʩʪʫʧʘ ʢ ʨʝʩʫʨʩʘʤ. ʕʪʦʪ 

ʜʦʩʪʫʧ ʧʨʝʜʧʦʣʘʛʘʝʪ ʚʳʜʝʣʝʥʠʝ ʩʝʨʚʝʨʘ (ʦʪ ʘʥʛʣ. to serve ï ʩʣʫʞʠʪʴ, 

ʦʙʩʣʫʞʠʚʘʪʴ) ï ʤʦʱʥʦʛʦ ʦʙʩʣʫʞʠʚʘʶʱʝʛʦ ʩʝʪʴ ʢʦʤʧʴʶʪʝʨʘ ʢʘʢ ʫʟʣʘ 

ʫʧʨʘʚʣʝʥʠʷ ʜʦʩʪʫʧʦʤ ʢ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤ ʤʘʩʩʠʚʘʤ ʢʦʤʧʴʶʪʝʨʥʦʡ ʩʝʪʠ ʠ 

ʢʦʤʧʴʶʪʝʨʘʤ ʢʣʠʝʥʪʦʚ ʢʦʤʧʴʶʪʝʨʥʦʡ ʩʝʪʠ, ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ 

ʤʘʩʩʠʚʦʚ. 

ʊʝʭʥʦʣʦʛʠʷ ʨʘʩʧʨʝʜʝʣʝʥʥʦʛʦ ʜʦʩʪʫʧʘ ʠʥʘʯʝ ʥʘʟʳʚʘʝʪʩʷ ʪʝʭʥʦʣʦʛʠʝʡ 

ʢʣʠʝʥʪ-ʩʝʨʚʝʨ. ʆʥʘ ʠʟʚʝʩʪʥʘ ʫʞʝ ʜʦʚʦʣʴʥʦ ʜʣʠʪʝʣʴʥʦʝ ʚʨʝʤʷ, ʥʦ ʨʘʥʴʰʝ 

ʯʘʱʝ ʚʩʝʛʦ ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ ʚ ʣʦʢʘʣʴʥʳʭ ʢʦʤʧʴʶʪʝʨʥʳʭ ʩʝʪʷʭ, ʦʙʲʝʜʠʥʷʶʱʠʭ 

ʢʦʤʧʴʶʪʝʨʳ ʢʦʥʢʨʝʪʥʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ, ʫʯʨʝʞʜʝʥʠʷ, ʞʠʣʦʛʦ ʜʦʤʘ ʠ ʪ. ʧ. 
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ʂʣʠʝʥʪʳ, ʨʝʰʠʚʰʠʝ ʧʦʜʢʣʶʯʠʪʴ ʩʚʦʡ ʢʦʤʧʴʶʪʝʨ ʢ ʢʦʤʧʴʶʪʝʨʥʦʡ ʩʝʪʠ, 

ʧʦʣʫʯʘʶʪ ʧʨʘʚʘ ʜʦʩʪʫʧʘ: ʠʤʷ (ʣʦʛʠʥ) ʠ ʣʠʯʥʳʡ ʢʣʶʯ ʚʭʦʜʘ ʚ ʩʝʪʴ (ʧʘʨʦʣʴ). 

ʋʩʪʘʥʦʚʣʝʥʥʳʡ ʧʘʨʦʣʴ ʧʦʣʴʟʦʚʘʪʝʣʴ ʥʝ ʜʦʣʞʝʥ ʩʦʦʙʱʘʪʴ ʜʨʫʛʠʤ ʣʠʮʘʤ. 

ʊʝʭʥʦʣʦʛʠʷ çʢʣʠʝʥʪ-ʩʝʨʚʝʨè, ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʧʦʟʚʦʣʷʝʪ ʦʙʝʩʧʝʯʠʪʴ ʟʘʱʠʪʫ 

ʠʥʬʦʨʤʘʮʠʠ ʥʘ ʩʝʨʚʝʨʝ ʦʪ ʥʝʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠ 

ʧʦʚʨʝʞʜʝʥʠʷ, ʘ ʩ ʜʨʫʛʦʡ ï ʦʛʨʘʞʜʘʝʪ ʧʨʦʥʠʢʥʦʚʝʥʠʝ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʢ ʣʠʯʥʦʡ 

ʠʥʬʦʨʤʘʮʠʠ ʢʣʠʝʥʪʘ, ʥʝ ʚʳʣʦʞʝʥʥʦʡ ʢʣʠʝʥʪʦʤ ʜʣʷ ʦʙʱʝʛʦ ʧʦʣʴʟʦʚʘʥʠʷ. 

ʉʪʨʦʛʠʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʟʘʱʠʪʝ ʠʥʬʦʨʤʘʮʠʠ ʩʚʷʟʘʥʳ ʩ ʪʝʤ, ʯʪʦ ʧʦʜʢʣʶʯʝʥʥʳʡ 

ʢ ʩʝʪʠ ʇʂ ʩʪʘʥʦʚʠʪʩʷ ʜʦʩʪʫʧʥʳʤ ʠʟ ʣʶʙʦʡ ʪʦʯʢʠ ʩʝʪʠ, ʠ ʧʦʵʪʦʤʫ ʥʝʩʨʘʚʥʠʤʦ 

ʙʦʣʝʝ ʧʦʜʚʝʨʞʝʥ ʧʦʨʘʞʝʥʠʶ ʚʠʨʫʩʘʤʠ ʠ ʥʝʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʦʤʫ ʜʦʩʪʫʧʫ. 

ʊʘʢ, ʥʝʩʦʙʣʶʜʝʥʠʝ ʨʝʞʠʤʘ ʟʘʱʠʪʳ ʦʪ ʥʝʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʦʛʦ ʜʦʩʪʫʧʘ ʤʦʞʝʪ 

ʧʨʠʚʝʩʪʠ ʢ ʫʪʝʯʢʝ ʠʥʬʦʨʤʘʮʠʠ, ʘ ʥʝʩʦʙʣʶʜʝʥʠʝ ʨʝʞʠʤʘ ʟʘʱʠʪʳ ʦʪ ʚʠʨʫʩʦʚ ï 

ʢ ʚʳʭʦʜʫ ʠʟ ʩʪʨʦʷ ʚʘʞʥʳʭ ʩʠʩʪʝʤ ʠ ʫʥʠʯʪʦʞʝʥʠʶ ʨʝʟʫʣʴʪʘʪʦʚ ʤʥʦʛʦʜʥʝʚʥʦʡ 

ʨʘʙʦʪʳ. 

 

9.3.2 ʉʝʨʚʝʨʳ 

ɺ ʢʦʥʬʠʛʫʨʘʮʠʠ ʢʣʠʝʥʪ-ʩʝʨʚʝʨ, ʧʨʠʣʦʞʝʥʠʝ-ʢʣʠʝʥʪ ʟʘʧʨʘʰʠʚʘʝʪ 

ʠʥʬʦʨʤʘʮʠʶ ʫ ʧʨʠʣʦʞʝʥʠʷ-ʩʝʨʚʝʨʘ ʠʣʠ ʧʨʦʩʠʪ, ʯʪʦʙʳ ʩʝʨʚʝʨ ʚʳʧʦʣʥʠʣ 

ʥʝʢʦʪʦʨʫʶ ʟʘʜʘʯʫ ʦʪ ʩʚʦʝʛʦ ʣʠʮʘ. ɽʩʣʠ ɺʳ ʟʘʧʫʩʢʘʝʪʝ ʚʝʙ-ʙʨʘʫʟʝʨ ʥʘ ʩʚʦʝʤ 

ʢʦʤʧʴʶʪʝʨʝ ʠ ʠʩʧʦʣʴʟʫʝʪʝ ʵʪʦʪ ʙʨʘʫʟʝʨ, ʯʪʦʙʳ ʧʨʦʩʤʘʪʨʠʚʘʪʴ ʚʝʙ-ʩʪʨʘʥʠʮʳ 

ʩ ʜʨʫʛʠʭ ʢʦʤʧʴʶʪʝʨʦʚ, ɺʘʰ ʙʨʘʫʟʝʨ ʩʯʠʪʘʝʪʩʷ ʢʣʠʝʥʪʦʤ. ʂʦʛʜʘ ɺʳ ʯʝʨʝʟ 

ʙʨʘʫʟʝʨ ʟʘʧʨʘʰʠʚʘʝʪʝ ʠʥʬʦʨʤʘʮʠʶ ʫ ʜʨʫʛʦʛʦ ʩʘʡʪʘ ʚ ʉʝʪʠ, ʩʘʡʪ, ʢʦʪʦʨʳʡ 

ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʠʥʬʦʨʤʘʮʠʶ, ʩʯʠʪʘʝʪʩʷ ʩʝʨʚʝʨʦʤ.  

ʉʝʨʚʝʨʥʳʝ ʧʨʠʣʦʞʝʥʠʷ, ʢʘʢ ʧʨʘʚʠʣʦ, ʟʘʧʫʩʢʘʶʪʩʷ ʥʘ ʤʦʱʥʳʭ 

ʢʦʤʧʴʶʪʝʨʘʭ, ʪʘʢ ʢʘʢ ʦʥʠ ʜʦʣʞʥʳ ʙʳʪʴ ʚ ʩʦʩʪʦʷʥʠʠ ʦʙʩʣʫʞʠʪʴ 

ʧʘʨʘʣʣʝʣʴʥʳʝ ʟʘʧʨʦʩʳ ʦʪ ʤʥʦʛʠʭ ʢʣʠʝʥʪʦʚ. ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʧʨʠʣʦʞʝʥʠʷ-

ʢʣʠʝʥʪʳ, ʢʘʢ ʧʨʘʚʠʣʦ, ʚʳʧʦʣʥʷʶʪʩʷ ʥʘ ʤʝʥʝʝ ʤʦʱʥʳʭ ʢʦʤʧʴʶʪʝʨʘʭ, ʪʘʢʠʭ 

ʢʘʢ PC ʠʣʠ ʨʘʙʦʯʠʝ ʩʪʘʥʮʠʠ.  

ʏʪʦʙʳ ʦʧʫʙʣʠʢʦʚʘʪʴ ʚʝʙ-ʩʘʡʪ, ʥʫʞʝʥ ʣʠʙʦ ʩʪʘʪʠʯʝʩʢʠʡ, ʣʠʙʦ 

ʜʠʥʘʤʠʯʝʩʢʠʡ ʚʝʙ-ʩʝʨʚʝʨ. 

ʉʪʘʪʠʯʝʩʢʠʡ ʚʝʙ-ʩʝʨʚʝʨ, ʠʣʠ ʩʪʝʢ, ʩʦʩʪʦʠʪ ʠʟ ʢʦʤʧʴʶʪʝʨʘ (ʞʝʣʝʟʦ) ʩ 

ʩʝʨʚʝʨʦʤ HTTP (ʇʆ). ʄʳ ʥʘʟʳʚʘʝʤ ʵʪʦ ʩʪʘʪʠʢʦʡ, ʧʦʪʦʤʫ ʯʪʦ ʩʝʨʚʝʨ 

ʧʦʩʳʣʘʝʪ ʨʘʟʤʝʱʝʥʥʳʝ ʥʘ ʥʝʤ ʬʘʡʣʳ ʚ ʙʨʘʫʟʝʨ çʢʘʢ ʝʩʪʴè. 

ɼʠʥʘʤʠʯʝʩʢʠʡ ʚʝʙ-ʩʝʨʚʝʨ ʩʦʩʪʦʠʪ ʠʟ ʩʪʘʪʠʯʝʩʢʦʛʦ ʚʝʙ-ʩʝʨʚʝʨʘ ʠ 

ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ, ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ ʩʝʨʚʝʨʘ 

ʧʨʠʣʦʞʝʥʠʡ ʠ ʙʘʟʳ ʜʘʥʥʳʭ. ʄʳ ʥʘʟʳʚʘʝʤ ʝʛʦ ʜʠʥʘʤʠʯʝʩʢʠʡ, ʧʦʪʦʤʫ ʯʪʦ 

ʩʝʨʚʝʨ ʧʨʠʣʦʞʝʥʠʡ ʠʟʤʝʥʷʝʪ ʠʩʭʦʜʥʳʝ ʬʘʡʣʳ ʧʝʨʝʜ ʦʪʧʨʘʚʢʦʡ ʚ ʚʘʰ 

ʙʨʘʫʟʝʨ ʧʦ HTTP. 

ʅʘʧʨʠʤʝʨ, ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʠʪʦʛʦʚʦʡ ʩʪʨʘʥʠʮʳ, ʢʦʪʦʨʫʶ ʚʳ ʚʠʜʠʪʝ ʚ 

ʙʨʘʫʟʝʨʝ, ʩʝʨʚʝʨ ʧʨʠʣʦʞʝʥʠʡ ʤʦʞʝʪ ʟʘʧʦʣʥʠʪʴ HTML ʰʘʙʣʦʥ ʜʘʥʥʳʤʠ ʠʟ 

ʙʘʟʳ ʜʘʥʥʳʭ. ʊʘʢʠʝ ʩʘʡʪʳ, ʢʘʢ MDN (Mozilla Developer Network) ʠʣʠ 

ɺʠʢʠʧʝʜʠʷ ʩʦʩʪʦʷʪ ʠʟ ʪʳʩʷʯ ʚʝʙ-ʩʪʨʘʥʠʮ, ʥʦ ʦʥʠ ʥʝ ʷʚʣʷʶʪʩʷ ʨʝʘʣʴʥʳʤʠ 
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HTML ʜʦʢʫʤʝʥʪʘʤʠ, ʵʪʦ ʣʠʰʴ ʥʝʩʢʦʣʴʢʦ HTML ʰʘʙʣʦʥʦʚ ʠ ʛʠʛʘʥʪʩʢʠʝ ʙʘʟʳ 

ʜʘʥʥʳʭ. ʕʪʘ ʩʪʨʫʢʪʫʨʘ ʫʧʨʦʱʘʝʪ ʠ ʫʩʢʦʨʷʝʪ ʩʦʧʨʦʚʦʞʜʝʥʠʝ ʚʝʙ-ʧʨʠʣʦʞʝʥʠʡ 

ʠ ʜʦʩʪʘʚʢʫ ʢʦʥʪʝʥʪʘ. 

 

ʍʦʩʪʠʥʛ ʬʘʡʣʦʚ 

ɺʝʙ-ʩʝʨʚʝʨ ʭʨʘʥʠʪ ʬʘʡʣʳ ʚʝʙ-ʩʘʡʪʘ, ʘ ʠʤʝʥʥʦ ʚʩʝ HTML ʜʦʢʫʤʝʥʪʳ ʠ 

ʩʚʷʟʘʥʥʳʝ ʩ ʥʠʤʠ ʨʝʩʫʨʩʳ, ʚʢʣʶʯʘʷ ʠʟʦʙʨʘʞʝʥʠʷ, CSS ʩʪʠʣʠ, JavaScript 

ʬʘʡʣʳ, ʰʨʠʬʪʳ ʠ ʚʠʜʝʦ. 

ʊʝʭʥʠʯʝʩʢʠ, ʚʳ ʤʦʞʝʪʝ ʨʘʟʤʝʩʪʠʪʴ ʚʩʝ ʵʪʠ ʬʘʡʣʳ ʥʘ ʩʚʦʝʤ ʢʦʤʧʴʶʪʝʨʝ, 

ʥʦ ʛʦʨʘʟʜʦ ʫʜʦʙʥʝʝ ʭʨʘʥʠʪʴ ʠʭ ʥʘ ʚʳʜʝʣʝʥʥʦʤ ʚʝʙ-ʩʝʨʚʝʨʝ, ʢʦʪʦʨʳʡ: 

- ʚʩʝʛʜʘ ʟʘʧʫʱʝʥ ʠ ʨʘʙʦʪʘʝʪ; 

- ʧʦʩʪʦʷʥʥʦ ʚ ʩʝʪʠ ʀʥʪʝʨʥʝʪ; 

- ʠʤʝʝʪ ʦʜʠʥ IP ʘʜʨʝʩ ʚʩʝ ʚʨʝʤʷ (ʥʝ ʚʩʝ ʧʨʦʚʘʡʜʝʨʳ ʧʨʝʜʦʩʪʘʚʣʷʶʪ 

ʩʪʘʪʠʯʝʩʢʠʡ IP ʘʜʨʝʩ ʜʣʷ ʜʦʤʘʰʥʝʛʦ ʧʦʜʢʣʶʯʝʥʠʷ); 

- ʦʙʩʣʫʞʠʚʘʝʪʩʷ ʥʘ ʩʪʦʨʦʥʝ. 

ʇʦ ʚʩʝʤ ʵʪʠʤ ʧʨʠʯʠʥʘʤ, ʧʦʠʩʢ ʭʦʨʦʰʝʛʦ ʭʦʩʪʠʥʛ-ʧʨʦʚʘʡʜʝʨʘ ʷʚʣʷʝʪʩʷ 

ʢʣʶʯʝʚʦʡ ʯʘʩʪʴʶ ʩʦʟʜʘʥʠʷ ʚʘʰʝʛʦ ʩʘʡʪʘ. ʈʘʩʩʤʦʪʨʠʪʝ ʨʘʟʣʠʯʥʳʝ 

ʧʨʝʜʣʦʞʝʥʠʷ ʢʦʤʧʘʥʠʡ ʠ ʚʳʙʝʨʠʪʝ ʪʦ, ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʚʘʰʠʤ 

ʧʦʪʨʝʙʥʦʩʪʷʤ ʠ ʙʶʜʞʝʪʫ (ʧʨʝʜʣʦʞʝʥʠʷ ʚʘʨʴʠʨʫʶʪʩʷ ʦʪ ʙʝʩʧʣʘʪʥʳʭ ʜʦ ʪʳʩʷʯ 

ʜʦʣʣʘʨʦʚ ʚ ʤʝʩʷʮ).  

ʅʠ ʢʣʠʝʥʪ, ʥʠ ʩʝʨʚʝʨ ʥʝ ʧʦʤʥʷʪ ʦ ʧʨʝʜʳʜʫʱʠʭ ʩʦʝʜʠʥʝʥʠʷʭ. ʅʘʧʨʠʤʝʨ, 

ʦʧʠʨʘʷʩʴ ʪʦʣʴʢʦ ʥʘ HTTP, ʩʝʨʚʝʨ ʥʝ ʩʤʦʞʝʪ ʚʩʧʦʤʥʠʪʴ ʚʚʝʜʝʥʥʳʡ ʚʘʤʠ 

ʧʘʨʦʣʴ. ɼʣʷ ʪʘʢʠʭ ʟʘʜʘʯ ʚʘʤ ʧʦʪʨʝʙʫʝʪʩʷ ʩʝʨʚʝʨ ʧʨʠʣʦʞʝʥʠʡ. 

HTTP ʟʘʜʘʝʪ ʩʪʨʦʛʠʝ ʧʨʘʚʠʣʘ ʪʦʛʦ, ʢʘʢ ʢʣʠʝʥʪ ʠ ʩʝʨʚʝʨ ʜʦʣʞʥʳ 

ʦʙʱʘʪʴʩʷ. ɺʦʪ ʥʝʢʦʪʦʨʳʝ ʠʟ ʥʠʭ: 

- ʊʦʣʴʢʦ ʢʣʠʝʥʪʳ ʤʦʛʫʪ ʦʪʧʨʘʚʣʷʪʴ HTTP ʟʘʧʨʦʩʳ, ʠ ʪʦʣʴʢʦ ʥʘ ʩʝʨʚʝʨʘ. 

ʉʝʨʚʝʨʘ ʦʪʚʝʯʘʶʪ ʪʦʣʴʢʦ ʥʘ HTTP ʟʘʧʨʦʩʳ ʢʣʠʝʥʪʘ. 

- ʂʦʛʜʘ ʟʘʧʨʘʰʠʚʘʝʪʩʷ ʬʠʟʠʯʝʩʢʠʡ ʬʘʡʣ, ʢʣʠʝʥʪ ʜʦʣʞʝʥ ʩʬʦʨʤʠʨʦʚʘʪʴ 

ʬʘʡʣ URL. 

- ɺʝʙ-ʩʝʨʚʝʨ ʜʦʣʞʝʥ ʦʪʚʝʪʠʪʴ ʥʘ ʢʘʞʜʳʡ HTTP ʟʘʧʨʦʩ, ʧʦ ʢʨʘʡʥʝʡ ʤʝʨʝ, 

ʩʦʦʙʱʝʥʠʝʤ ʦʙ ʦʰʠʙʢʝ. 

ʅʘ ʚʝʙ-ʩʝʨʚʝʨʝ HTTP ʩʝʨʚʝʨ ʦʪʚʝʯʘʝʪ ʟʘ ʦʙʨʘʙʦʪʢʫ ʚʭʦʜʷʱʠʭ ʟʘʧʨʦʩʦʚ ʠ 

ʦʪʚʝʪ ʥʘ ʥʠʭ. 

1. ʇʨʠ ʧʦʣʫʯʝʥʠʠ ʟʘʧʨʦʩʘ, HTTP ʩʝʨʚʝʨ ʩʥʘʯʘʣʘ ʧʨʦʚʝʨʷʝʪ, ʩʫʱʝʩʪʚʫʝʪ 
ʣʠ ʨʝʩʫʨʩ ʧʦ ʜʘʥʥʦʤʫ URL. 

2. ɽʩʣʠ ʵʪʦ ʪʘʢ, ʚʝʙ-ʩʝʨʚʝʨ ʦʪʧʨʘʚʣʷʝʪ ʩʦʜʝʨʞʠʤʦʝ ʬʘʡʣʘ ʦʙʨʘʪʥʦ ʚ 

ʙʨʘʫʟʝʨ. ɽʩʣʠ ʥʝʪ, ʩʝʨʚʝʨ ʧʨʠʣʦʞʝʥʠʡ ʩʦʟʜʘʝʪ ʥʝʦʙʭʦʜʠʤʳʡ ʨʝʩʫʨʩ. 

3. ɽʩʣʠ ʵʪʦ ʥʝʚʦʟʤʦʞʥʦ, ʚʝʙ-ʩʝʨʚʝʨ ʚʦʟʚʨʘʱʘʝʪ ʩʦʦʙʱʝʥʠʝ ʦʙ ʦʰʠʙʢʝ ʚ 

ʙʨʘʫʟʝʨ, ʯʘʱʝ ʚʩʝʛʦ ç404 Not Foundè. ʕʪʘ ʦʰʠʙʢʘ ʥʘʩʪʦʣʴʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʘ, 

ʯʪʦ ʤʥʦʛʠʝ ʚʝʙ-ʜʠʟʘʡʥʝʨʳ ʪʨʘʪʷʪ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʚʨʝʤʝʥʠ ʥʘ ʨʘʟʨʘʙʦʪʢʫ 

404 ʩʪʨʘʥʠʮ ʦʙ ʦʰʠʙʢʘʭ. 

 

ʉʪʘʪʠʢʘ ʠ ɼʠʥʘʤʠʢʘ 
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ɻʨʫʙʦ ʛʦʚʦʨʷ, ʩʝʨʚʝʨ ʤʦʞʝʪ ʦʪʜʘʚʘʪʴ ʩʪʘʪʠʯʝʩʢʦʝ ʠʣʠ ʜʠʥʘʤʠʯʝʩʢʦʝ 

ʩʦʜʝʨʞʠʤʦʝ. ʉʪʘʪʠʯʝʩʢʦʝ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʩʦʜʝʨʞʠʤʦʝ çʦʪʜʘʝʪʩʷ ʢʘʢ ʝʩʪʴè. 

ʉʪʘʪʠʯʝʩʢʠʝ ʚʝʙ-ʩʘʡʪʳ ʧʨʦʱʝ ʚʩʝʛʦ ʫʩʪʘʥʦʚʠʪʴ, ʧʦʵʪʦʤʫ ʤʳ ʧʨʝʜʣʘʛʘʝʤ ʚʘʤ 

ʩʜʝʣʘʪʴ ʩʚʦʡ ʧʝʨʚʳʡ ʩʘʡʪ ʩʪʘʪʠʯʝʩʢʠʤ. 

ɼʠʥʘʤʠʯʝʩʢʦʝ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʩʝʨʚʝʨ ʦʙʨʘʙʘʪʳʚʘʝʪ ʜʘʥʥʳʝ ʠʣʠ ʜʘʞʝ 

ʛʝʥʝʨʠʨʫʝʪ ʠʭ ʥʘ ʣʝʪʫ ʠʟ ʙʘʟʳ ʜʘʥʥʳʭ. ʕʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʙʦʣʴʰʝ ʛʠʙʢʦʩʪʠ, 

ʥʦ ʪʝʭʥʠʯʝʩʢʠ ʩʣʦʞʥʝʝ ʚ ʦʙʩʣʫʞʠʚʘʥʠʠ, ʯʪʦ ʫʩʣʦʞʥʷʝʪ ʩʦʟʜʘʥʠʝ ʚʝʙ-ʩʘʡʪʘ. 

ʉʫʱʝʩʪʚʫʝʪ ʤʥʦʛʦ ʩʝʨʚʝʨʦʚ ʧʨʠʣʦʞʝʥʠʡ, ʜʦʚʦʣʴʥʦ ʪʨʫʜʥʦ ʧʨʝʜʣʦʞʠʪʴ 

ʢʘʢʦʡ-ʪʦ ʦʜʠʥ. ʅʝʢʦʪʦʨʳʝ ʩʝʨʚʝʨʳ ʧʨʠʣʦʞʝʥʠʡ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʦʧʨʝʜʝʣʝʥʥʦʡ 

ʢʘʪʝʛʦʨʠʠ ʚʝʙ-ʩʘʡʪʦʚ, ʥʘʧʨʠʤʝʨ, ʙʣʦʛʠ, ʚʠʢʠ ʠʣʠ ʠʥʪʝʨʥʝʪ-ʤʘʛʘʟʠʥʳ; ʜʨʫʛʠʝ, 

ʥʘʟʳʚʘʝʤʳʝ CMS (ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʢʦʥʪʝʥʪʦʤ), ʷʚʣʷʶʪʩʷ ʙʦʣʝʝ ʦʙʱʠʤʠ. 

ɽʩʣʠ ʚʳ ʩʦʟʜʘʝʪʝ ʜʠʥʘʤʠʯʝʩʢʠʡ ʩʘʡʪ, ʧʦʪʨʘʪʴʪʝ ʥʝʤʥʦʛʦ ʚʨʝʤʝʥʠ ʥʘ ʚʳʙʦʨ 

ʠʥʩʪʨʫʤʝʥʪʘ, ʢʦʪʦʨʳʡ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʚʘʰʠʤ ʧʦʪʨʝʙʥʦʩʪʷʤ. ɽʩʣʠ ʚʳ ʥʝ ʭʦʪʠʪʝ 

ʠʟʫʯʘʪʴ ʚʝʙ-ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ, ʪʦ ʚʘʤ ʥʝ ʥʫʞʥʦ ʩʦʟʜʘʚʘʪʴ ʩʚʦʡ ʩʦʙʩʪʚʝʥʥʳʡ 

ʩʝʨʚʝʨ ʧʨʠʣʦʞʝʥʠʡ.  

 

9.3.3 URL 

ʉʭʝʤʘ ʠʤʝʥʦʚʘʥʠʷ ʆʜʥʦʨʦʜʥʦʛʦ ʣʦʢʘʪʦʨʘ ʨʝʩʫʨʩʦʚ (Uniform Resource 

Locator) ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʧʦʣʴʟʦʚʘʪʝʣʷʤ ʩʧʦʩʦʙ ʧʦʣʫʯʠʪʴ ʜʦʩʪʫʧ ʢ ɺʝʙ-

ʨʝʩʫʨʩʘʤ, ʠʩʧʦʣʴʟʫʷ ʦʜʥʦʨʦʜʥʳʝ ʦʙʦʟʥʘʯʝʥʠʷ ʧʨʠ ʦʙʨʘʱʝʥʠʠ ʢ ɺʝʙ-

ʨʝʩʫʨʩʘʤ (HTML ʩʪʨʘʥʠʮʳ, ʪʝʢʩʪʦʚʳʝ ʜʦʢʫʤʝʥʪʳ, ʠʟʦʙʨʘʞʝʥʠʷ, ʠ ʪ.ʧ.). 

ʆʜʥʦʨʦʜʥʳʡ ʣʦʢʘʪʦʨ ʨʝʩʫʨʩʦʚ, ʯʘʱʝ ʥʘʟʳʚʘʝʤʳʡ URL (ʧʨʦʠʟʥʦʩʠʪʩʷ "ʖ-

ɸʨ-ʕʣ"), ʷʚʣʷʝʪʩʷ ʘʜʨʝʩʦʤ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʚʝʙ-ʨʝʩʫʨʩʘ, ʠ ʢʘʢ ʧʨʘʚʠʣʦ, ʫ URL 

ʝʩʪʴ ʪʨʠ ʵʣʝʤʝʥʪʘ: 

ʇʝʨʚʳʡ ʠʟ ʵʪʠʭ ʵʣʝʤʝʥʪʦʚ ʩʦʩʪʦʠʪ ʠʟ ʠʜʝʥʪʠʬʠʢʘʪʦʨʘ, ʢʦʪʦʨʳʡ 

ʦʧʨʝʜʝʣʷʝʪ ʧʨʦʪʦʢʦʣ ʩʚʷʟʠ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ, ʯʪʦʙʳ ʧʦʣʫʯʠʪʴ ʜʦʩʪʫʧ ʢ 

ʨʝʩʫʨʩʫ URL-ʘʜʨʝʩʘ. ʕʪʦʪ ʠʜʝʥʪʠʬʠʢʘʪʦʨ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʜʚʦʝʪʦʯʠʝʤ (:) ʠ 

ʜʚʫʤʷ ʥʘʢʣʦʥʥʳʤʠ ʯʝʨʪʘʤʠ (//). ʇʨʦʪʦʢʦʣ ʩʚʷʟʠ ï ʵʪʦ ʩʦʛʣʘʩʦʚʘʥʥʳʡ ʥʘʙʦʨ 

ʩʪʘʥʜʘʨʪʦʚ ʠ ʧʨʘʚʠʣ, ʢʦʪʦʨʦʤʫ ʩʣʝʜʫʶʪ ʤʘʰʠʥʳ, ʢʦʛʜʘ ʦʥʠ ʦʙʱʘʶʪʩʷ ʜʨʫʛ ʩ 

ʜʨʫʛʦʤ. ʅʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤ ʠʜʝʥʪʠʬʠʢʘʪʦʨʦʤ ʧʨʦʪʦʢʦʣʘ, ʢʦʪʦʨʳʡ 

ɺʳ ʥʘʡʜʝʪʝ ʚ URL, ʷʚʣʷʝʪʩʷ "http" (ʵʪʦ ʟʥʘʯʠʪ ɻʠʧʝʨʪʝʢʩʪʦʚʳʡ ʧʨʦʪʦʢʦʣ 

ʧʝʨʝʜʘʯʠ), ʧʦʵʪʦʤʫ ʙʦʣʴʰʦʡ ʧʨʦʮʝʥʪ URL, ʩ ʢʦʪʦʨʳʤʠ ɺʳ ʩʪʦʣʢʥʝʪʝʩʴ, 

ʥʘʯʠʥʘʝʪʩʷ ʩ http://. ɼʨʫʛʠʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʝ ʠʜʝʥʪʠʬʠʢʘʪʦʨʳ ʧʨʦʪʦʢʦʣʦʚ ï 

ʵʪʦ "ʬʘʡʣ" ʠ "ʧʨʦʪʦʢʦʣ ʧʝʨʝʜʘʯʠ ʬʘʡʣʦʚ" (file:// ʠ ftp://). 

ɺʪʦʨʦʡ ʵʣʝʤʝʥʪ URL ï ʥʘʟʚʘʥʠʝ ʤʘʰʠʥʳ, ʨʘʟʤʝʱʘʶʱʝʡ ʨʝʩʫʨʩ, 

ʥʘʧʨʠʤʝʨ, www.dl.iitu.com, ʷʚʣʷʝʪʩʷ ʩʠʤʚʦʣʠʯʝʩʢʠʤ ʥʘʟʚʘʥʠʝʤ ʢʦʤʧʴʶʪʝʨʘ ʚ 

ʄʋʀʊ (ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, 

ʘʙʨʠʚʠʘʪʫʨʘ ʥʘ ʘʥʛʣʠʡʩʢʦʤ IITU). ʕʪʦʪ ʢʦʤʧʴʶʪʝʨ ï ʚʝʙ-ʩʝʨʚʝʨ 

ʫʥʠʚʝʨʩʠʪʝʪʘ ʠ ʷʚʣʷʝʪʩʷ ʢʦʤʧʴʶʪʝʨʦʤ, ʢʦʪʦʨʳʡ ʭʨʘʥʠʪ ʤʘʪʝʨʠʘʣʳ ʦʙ 

ʫʥʠʚʝʨʩʠʪʝʪʝ. ʂʘʢ ʧʨʘʚʠʣʦ, ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʩʦʛʣʘʰʝʥʠʝʤ, ʠʤʝʥʘ ʭʦʩʪʘ 

ʦʙʳʯʥʦ ʥʘʯʠʥʘʶʪʩʷ ʩ ʫʟʣʘ "www", ʭʦʪʷ ʦʥʠ ʤʦʛʫʪ ʪʘʢ ʞʝ ʥʘʯʠʥʘʪʴʩʷ ʩ ʯʝʛʦ-

ʪʦ ʝʱʝ ð ʥʘʧʨʠʤʝʨ, "server", ʢʘʢ ʚ "server.iitu.kz." ʇʦʩʣʝʜʥʠʡ ʫʟʝʣ ʵʪʦʛʦ 
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ʩʠʤʚʦʣʠʯʝʩʢʦʛʦ ʠʤʝʥʠ, "kz", ʧʨʠʜʝʨʞʠʚʘʝʪʩʷ ʉʠʩʪʝʤʳ ɼʦʤʝʥʥʳʭ ʀʤʝʥ 

(DNS) - ʩʦʛʣʘʰʝʥʠʷ ʦʙ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʨʝʩʫʨʩʘ, ʥʘʭʦʜʷʱʝʛʦʩʷ ʥʘ ʪʝʨʨʠʪʦʨʠʠ 

ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ ʩ ʩʫʬʬʠʢʩʦʤ"kz". ʅʠʞʝ ɺʳ ʚʠʜʠʪʝ ʥʝʩʢʦʣʴʢʦ ʜʨʫʛʠʭ 

ʩʦʛʣʘʰʝʥʠʡ DNS, ʛʜʝ ʧʦʢʘʟʘʥʳ ʩʫʬʬʠʢʩʳ ʠ ʪʠʧʳ ʦʙʲʝʢʪʦʚ, ʩ ʢʦʪʦʨʳʤʠ 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʵʪʠ ʩʫʬʬʠʢʩʳ: 

¶ com ï ʢʦʤʤʝʨʯʝʩʢʠʝ ʦʨʛʘʥʠʟʘʮʠʠ, ʪʘʢʠʝ ʢʘʢ ʌʦʨʜ ʠʣʠ IBM 

¶ edu ï ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʦʙʲʝʢʪʳ 

¶ gov ï ʧʨʘʚʠʪʝʣʴʩʪʚʝʥʥʳʝ ʫʯʨʝʞʜʝʥʠʷ 

¶ net ï ʧʨʦʚʘʡʜʝʨ ʩʝʪʝʚʦʡ ʩʣʫʞʙʳ 

¶ org ï ʥʝʢʦʤʤʝʨʯʝʩʢʠʝ ʦʨʛʘʥʠʟʘʮʠʠ, ʪʘʢʠʝ ʢʘʢ ɻʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʩʣʫʞʙʘ 

ʨʘʜʠʦʚʝʱʘʥʠʷ ʠʣʠ ʂʨʘʩʥʳʡ ʂʨʝʩʪ 

ʂʨʦʤʝ ʪʦʛʦ, URL, ʢʘʢ ʧʨʘʚʠʣʦ, ʚʢʣʶʯʘʝʪ ʪʨʝʪʠʡ ʵʣʝʤʝʥʪ, ʢʦʪʦʨʳʡ 

ʷʚʣʷʝʪʩʷ ʥʘʟʚʘʥʠʝʤ ʨʝʩʫʨʩʘ, ʘʜʨʝʩʫʝʤʦʛʦ URL. ʕʪʦ ʠʤʷ ʦʧʨʝʜʝʣʝʥʦ ʚ 

ʪʝʨʤʠʥʘʭ ʧʫʪʠ ð ʥʘʧʨʠʤʝʨ, /courses.html. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʧʦʣʥʳʡ URL ʩ 

ʪʨʝʤʷ ʵʣʝʤʝʥʪʘʤʠ ʤʦʛ ʙʳ ʚʳʛʣʷʜʝʪʴ ʪʘʢ: http://www.dl.iitu.com/courses.html. ɺ 

ʪʘʢʦʤ ʚʠʜʝ URL ʤʦʛ ʙʳ ʠʥʪʝʨʧʨʝʪʠʨʦʚʘʪʴʩʷ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: ʠʩʧʦʣʴʟʫʷ 

ʛʠʧʝʨʪʝʢʩʪʦʚʳʡ ʧʨʦʪʦʢʦʣ ʧʝʨʝʜʘʯʠ, ʧʦʣʫʯʠʪʝ ʬʘʡʣ ʥʘ ʢʦʤʧʴʶʪʝʨʝ 

www.dl.iitu.com, ʥʘʟʳʚʘʶʱʠʡʩʷ /courses.html. 

ʀʪʘʢ, ʢʘʢ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ, ʚʝʙ-ʩʝʨʚʝʨ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ 

ʥʝʢʦʪʦʨʳʝ ʚʝʱʠ, ʢʦʪʦʨʳʝ ʢʦʥʪʨʦʣʠʨʫʶʪ ʜʦʩʪʫʧ ʚʝʙ-ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʢ 

ʨʘʟʤʝʱʝʥʥʳʤ ʥʘ ʩʝʨʚʝʨʝ ʬʘʡʣʘʤ, ʵʪʦ ʤʠʥʠʤʫʤ HTTP ʩʝʨʚʝʨʘ. HTTP ʩʝʨʚʝʨ ï 

ʵʪʦ ʯʘʩʪʴ ʇʆ, ʢʦʪʦʨʘʷ ʧʦʥʠʤʘʝʪ URL (ʚʝʙ-ʘʜʨʝʩʘ) ʠ HTTP (ʧʨʦʪʦʢʦʣ, 

ʢʦʪʦʨʳʡ ʠʩʧʦʣʴʟʫʝʪ ʚʘʰ ʙʨʘʫʟʝʨ ʜʣʷ ʧʨʦʩʤʦʪʨʘ ʚʝʙ-ʩʪʨʘʥʠʮ). 

 

9.4 HTML  

HTML ʦʙʦʟʥʘʯʘʝʪ ʗʟʳʢ ɻʠʧʝʨʪʝʢʩʪʦʚʦʡ ʈʘʟʤʝʪʢʠ. ɼʘʚʘʡʪʝ ʠʩʩʣʝʜʫʝʤ 

ʵʪʦʪ ʪʝʨʤʠʥ, ʥʘʯʘʚ ʩʦ ʩʣʦʚʘ çʷʟʳʢè: 

- ʗʟʳʢ ï ʵʪʦ ʪʝʨʤʠʥ, ʢʦʪʦʨʳʡ ʚʩʝ ʤʳ ʧʦʥʠʤʘʝʤ. ʗʟʳʢ ï ʩʠʩʪʝʤʘ ʟʥʘʢʦʚ, 

ʠʩʧʦʣʴʟʫʝʤʳʭ ʜʣʷ ʧʠʩʴʤʝʥʥʦʡ ʠ ʫʩʪʥʦʡ ʢʦʤʤʫʥʠʢʘʮʠʠ. ʅʘʧʨʠʤʝʨ, ʤʳ 

ʩʦʦʙʱʘʝʤ ʩʦʜʝʨʞʠʤʦʝ ʵʪʦʛʦ ʢʫʨʩʘ ʷʟʳʢʦʤ, ʠʟʚʝʩʪʥʳʤ ʢʘʢ ʨʫʩʩʢʠʡ. ʅʦ, 

ʨʫʩʩʢʠʡ ʷʟʳʢ ï ʵʪʦ ʝʩʪʝʩʪʚʝʥʥʳʡ ʷʟʳʢ, ʢʦʪʦʨʳʡ ʣʶʜʠ ʠʩʧʦʣʴʟʫʶʪ ʜʣʷ ʪʦʛʦ, 

ʯʪʦʙʳ ʦʙʱʘʪʴʩʷ ʩ ʣʶʜʴʤʠ; HTML, ʩ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʷʚʣʷʝʪʩʷ ʷʟʳʢʦʤ, 

ʢʦʪʦʨʳʡ ʣʶʜʠ ʠʩʧʦʣʴʟʫʶʪ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʦʙʱʘʪʴʩʷ ʩ ʚʝʙ-ʙʨʘʫʟʝʨʘʤʠ. 

- ʈʘʟʤʝʪʢʘ. ɺ ʢʦʥʪʝʢʩʪʝ ʧʝʯʘʪʥʦʛʦ ʜʝʣʘ ʨʘʟʤʝʪʢʘ ï ʵʪʦ ʧʨʦʮʝʩʩ 

ʧʦʜʛʦʪʦʚʢʠ ʨʫʢʦʧʠʩʝʡ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʦʪʜʘʪʴ ʠʭ ʚ ʥʘʙʦʨ, ʩ ʦʪʤʝʪʢʘʤʠ ʦ ʪʠʧʝ 

ʰʨʠʬʪʘ ʠ ʨʘʟʤʝʨʝ, ʛʣʫʙʠʥʝ, ʠʥʪʝʨʚʘʣʝ, ʠ ʪ.ʧ. ʊʦʪ ʞʝ ʩʘʤʳʡ ʧʨʠʥʮʠʧ 

ʧʨʠʤʝʥʷʝʪʩʷ ʚ ʵʣʝʢʪʨʦʥʥʳʭ ʠʟʜʘʪʝʣʴʩʢʠʭ ʩʠʩʪʝʤʘʭ. ɺʤʝʩʪʦ ʨʝʤʘʨʦʢ, 

ʩʜʝʣʘʥʥʳʭ ʢʘʨʘʥʜʘʰʦʤ ʠʣʠ ʧʝʨʦʤ, ʬʦʨʤʘʪʠʨʫʶʱʠʝ ʫʢʘʟʘʥʠʷ ʧʝʨʝʜʘʶʪʩʷ 

ʧʨʠʤʝʯʘʥʠʷʤʠ, ʥʘʟʚʘʥʥʳʤʠ çʪʝʛʘʤʠè.  

- ʊʝʢʩʪ. ʊʝʢʩʪ ʦʪʥʦʩʠʪʩʷ ʢ ʩʣʦʚʘʤ ʥʘ ʤʦʥʠʪʦʨʝ, ʢʦʪʦʨʳʝ ʤʳ ʚʠʜʠʤ. ʅʦ ʫ 

ʩʣʦʚʘ çʪʝʢʩʪè ʬʘʢʪʠʯʝʩʢʠ ʝʩʪʴ ʜʨʫʛʦʝ, ʦʩʦʙʦʝ ʟʥʘʯʝʥʠʝ ʚ ʢʦʤʧʴʶʪʝʨʥʦʤ 

ʢʦʥʪʝʢʩʪʝ: ʪʝʨʤʠʥ çʪʝʢʩʪʦʚʳʡ ʬʦʨʤʘʪè ʦʙʦʟʥʘʯʘʝʪ ʧʨʦʩʪʳʝ ʩʠʤʚʦʣʳ ʥʘʙʦʨʘ 

https://developer.mozilla.org/ru/docs/Glossary/URL
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ASCII (ʉʪʘʥʜʘʨʪʥʳʡ ʘʤʝʨʠʢʘʥʩʢʠʡ ʢʦʜ ʜʣʷ ʦʙʤʝʥʘ ʠʥʬʦʨʤʘʮʠʝʡ). 

ʊʝʢʩʪʦʚʳʡ ʬʦʨʤʘʪ ï ʵʪʦ ʩʘʤʳʡ ʧʨʦʩʪʦʡ ʬʦʨʤʘʪ, ʚ ʢʦʪʦʨʦʤ ʤʦʞʥʦ ʩʦʭʨʘʥʠʪʴ 

ʧʠʩʴʤʝʥʥʳʝ ʤʘʪʝʨʠʘʣʳ. ʊʝʢʩʪʦʚʳʝ ʬʘʡʣʳ ʩʦʜʝʨʞʘʪ ʪʦʣʴʢʦ ʩʠʤʚʦʣʳ ʠʟ 

ʥʘʙʦʨʘ ʩʠʤʚʦʣʦʚ ASCII, ʢʦʪʦʨʳʡ ʩʦʩʪʦʠʪ ʠʟ ʧʨʠʛʦʜʥʳʭ ʜʣʷ ʧʝʯʘʪʘʥʠʷ 

ʩʠʤʚʦʣʦʚ, ʪʘʢʠʭ ʢʘʢ ʟʥʘʢʠ ʧʨʝʧʠʥʘʥʠʷ ʠ ʘʣʬʘʚʠʪʥʦ-ʮʠʬʨʦʚʳʝ ʩʠʤʚʦʣʳ, ʥʦ 

ʥʝ ʩʠʤʚʦʣʳ, ʢʦʪʦʨʳʝ ʧʨʝʜʩʪʘʚʣʷʶʪ ʪʝʢʩʪ ʚ ʩʧʝʮʠʘʣʴʥʳʭ ʬʦʨʤʘʪʘʭ, ʪʘʢʠʭ ʢʘʢ 

ʧʦʣʫʞʠʨʥʳʡ, ʧʦʜʯʝʨʢʠʚʘʥʠʝ, ʠ ʢʫʨʩʠʚ. ʅʘʧʨʦʪʠʚ, ʪʝʢʩʪʦʚʳʝ ʧʨʦʮʝʩʩʦʨʳ, 

ʪʘʢʠʝ ʢʘʢ Microsoft Word, ʚʩʪʨʘʠʚʘʶʪ ʚʩʝ ʚʠʜʳ ʩʢʨʳʪʳʭ ʩʠʤʚʦʣʦʚ ʚ ʩʚʦʠ 

ʬʘʡʣʳ, ʠ ʵʪʠ ʩʢʨʳʪʳʝ ʩʠʤʚʦʣʳ ʬʦʨʤʘʪʠʨʦʚʘʥʠʷ ʫʧʨʘʚʣʷʶʪ ʦʪʦʙʨʘʞʝʥʠʝʤ 

ʪʝʢʩʪʘ ʚ ʪʦʤ ʚʠʜʝ, ʚ ʢʦʪʦʨʦʤ ʤʳ ʚʠʜʠʤ ʝʛʦ ʥʘ ʵʢʨʘʥʝ. 

- ɻʠʧʝʨ. ʕʪʦʪ ʪʝʨʤʠʥ ʜʦʣʞʝʥ ʙʳʪʴ ʦʙʲʝʜʠʥʝʥ ʩ ʪʝʨʤʠʥʦʤ çʪʝʢʩʪè ʚ 

ʨʘʤʢʘʭ ʵʪʦʛʦ ʦʙʩʫʞʜʝʥʠʷ. ɻʠʧʝʨʪʝʢʩʪ ʨʘʟʚʠʚʘʣʩʷ ʠʟ ʜʝʪʠʱʘ ʧʨʦʚʠʜʮʘ 

ɺʵʥʥʝʚʵʨʘ ɹʫʰʘ (Vannevar Bush) ʩ 1932 ʛʦʜʘ, ʠʟʚʝʩʪʥʦʛʦ ʢʘʢ çmemexè, 

ʫʩʪʨʦʡʩʪʚʦ, ʢʦʪʦʨʦʝ ʩʦʟʜʘʣʦ ʙʳ ʩʩʳʣʢʠ ʤʝʞʜʫ ʩʚʷʟʘʥʥʳʤʠ ʨʘʟʜʝʣʘʤʠ ʚ 

ʨʘʟʣʠʯʥʳʭ ʛʘʟʝʪʘʭ. ʍʦʪʷ memex ʪʘʢ ʥʠʢʦʛʜʘ ʠ ʥʝ ʙʳʣ ʩʦʟʜʘʥ, ʧʦʥʷʪʠʝ 

ʩʦʟʜʘʥʠʷ ʩʦʝʜʠʥʝʥʥʳʭ, ʥʝʣʠʥʝʡʥʳʭ ʩʪʨʫʢʪʫʨ ʠʥʬʦʨʤʘʮʠʠ ʦʩʪʘʣʦʩʴ. 

ɻʠʧʝʨʪʝʢʩʪʦʚʳʡ ʜʦʢʫʤʝʥʪ ʦʯʝʥʴ ʦʪʣʠʯʘʝʪʩʷ ʠʟ ʪʨʘʜʠʮʠʦʥʥʦʛʦ ʧʝʯʘʪʥʦʛʦ 

ʜʦʢʫʤʝʥʪʘ. ɺ ʧʝʯʘʪʥʦʤ ʜʦʢʫʤʝʥʪʝ ʧʦʨʷʜʦʢ, ʚ ʢʦʪʦʨʦʤ ʧʨʝʜʩʪʘʚʣʝʥʘ 

ʠʥʬʦʨʤʘʮʠʷ, ʣʠʥʝʝʥ, ʪʦ ʝʩʪʴ ʧʨʝʜʣʦʞʝʥʠʝ 1 ʧʨʝʜʰʝʩʪʚʫʝʪ ʧʨʝʜʣʦʞʝʥʠʶ 2, 

ʢʦʪʦʨʦʝ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʧʨʝʜʰʝʩʪʚʫʝʪ ʧʨʝʜʣʦʞʝʥʠʶ 3. ʊʦ ʞʝ ʧʦʚʪʦʨʷʝʪʩʷ ʥʘ 

ʚʩʝʭ ʫʨʦʚʥʷʭ, ʢ ʧʨʠʤʝʨʫ, ʛʣʘʚʘ 1 ʧʨʝʜʰʝʩʪʚʫʝʪ ʛʣʘʚʝ 2, ʢʦʪʦʨʘʷ 

ʧʨʝʜʰʝʩʪʚʫʝʪ ʛʣʘʚʝ 3, ʠ ʪʘʢ ʜʘʣʝʝ. ʆʜʥʘʢʦ ʛʠʧʝʨʪʝʢʩʪʦʚʳʡ ʜʦʢʫʤʝʥʪ 

ʩʦʜʝʨʞʠʪ ʩʩʳʣʢʠ, ʱʝʣʢʘʷ ʧʦ ʩʩʳʣʢʝ, ʧʦʣʴʟʦʚʘʪʝʣʴ ʧʝʨʝʭʦʜʠʪ ʢ ʨʘʟʣʠʯʥʳʤ 

ʩʪʨʘʥʠʮʘʤ ʠʣʠ ʨʘʟʣʠʯʥʳʤ ʯʘʩʪʷʤ ʦʜʥʦʡ ʩʪʨʘʥʠʮʳ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʧʦʣʴʟʦʚʘʪʝʣʴ ʤʦʞʝʪ ʩʣʝʜʦʚʘʪʴ ʥʝʣʠʥʝʡʥʳʤ ʧʫʪʝʤ ʯʝʨʝʟ ʜʦʢʫʤʝʥʪ ʠʣʠ 

ʜʦʢʫʤʝʥʪʳ, ʠʩʧʦʣʴʟʫʷ ʩʩʳʣʢʠ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʘʚʪʦʨʦʤ, ʠ ʩʪʘʣʢʠʚʘʷʩʴ ʩ 

ʠʥʬʦʨʤʘʮʠʝʡ ʚ ʪʦʤ ʧʦʨʷʜʢʝ, ʢʦʪʦʨʳʡ ʟʘʚʠʩʠʪ ʦʪ ʝʛʦ ʚʳʙʦʨʘ ʠ ʦʪ ʚʳʙʦʨʘ 

ʘʚʪʦʨʘ. 

HTML ʫʞʝ ʩʪʘʣ ʰʠʨʦʢʦ ʧʨʠʥʷʪʳʤ ʩʪʘʥʜʘʨʪʦʤ, ʠ ʙʨʘʫʟʝʨʳ, ʢʦʪʦʨʳʝ 

ʤʦʛʫʪ ʚʳʚʝʩʪʠ ʥʘ ʵʢʨʘʥ ʜʦʢʫʤʝʥʪʳ HTML, ʩʪʘʣʠ ʦʙʳʯʥʳʤʠ ʠ ʜʦʩʪʫʧʥʳʤʠ 

ʜʣʷ ʙʦʣʴʰʠʥʩʪʚʘ ʪʠʧʦʚ ʢʦʤʧʴʶʪʝʨʦʚ. ʇʦʵʪʦʤʫ ʙʦʣʴʰʠʥʩʪʚʦ ʢʦʤʧʴʶʪʝʨʦʚ, 

ʠʩʧʦʣʴʟʫʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʙʨʘʫʟʝʨ, ʤʦʞʝʪ ʚʳʚʝʩʪʠ ʥʘ ʵʢʨʘʥ ʬʘʡʣʳ HTML. 

ʅʦ ʜʝʣʦ ʦʙʩʪʦʷʣʦ ʩʦʚʩʝʤ ʥʝ ʪʘʢ ʜʦ ʧʨʠʭʦʜʘ HTML. ʊʦʛʜʘ ʩʫʱʝʩʪʚʦʚʘʣʦ 

ʥʝʩʢʦʣʴʢʦ ʢʦʥʢʫʨʠʨʫʶʱʠʭ ʬʦʨʤʘʪʦʚ, ʢʘʞʜʳʡ ʠʟ ʢʦʪʦʨʳʭ ʪʨʝʙʦʚʘʣ 

ʨʘʟʣʠʯʥʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʯʠʪʘʪʴ ʠ ʚʳʚʦʜʠʪʴ ʥʘ 

ʵʢʨʘʥ ʜʦʢʫʤʝʥʪʳ. 

 

ɺʳʙʦʨ ʈʝʜʘʢʪʦʨʘ 

ʊʝʧʝʨʴ ʨʘʩʩʤʦʪʨʠʤ, ʢʘʢ ʥʘʧʠʩʘʪʴ HTML ʜʦʢʫʤʝʥʪ ʠ ʧʨʦʩʤʦʪʨʝʪʴ ʝʛʦ ʚ 

ɺʘʰʝʤ ʙʨʘʫʟʝʨʝ. ɺʘʤ ʜʣʷ ʵʪʦʛʦ ʥʫʞʝʥ ʨʝʜʘʢʪʦʨ. ʈʝʜʘʢʪʦʨ, ʢʦʪʦʨʳʡ ɺʳ 

ʚʳʙʠʨʘʝʪʝ, ʜʦʣʞʝʥ ʧʦʟʚʦʣʷʪʴ ʩʦʭʨʘʥʷʪʴ ʜʦʢʫʤʝʥʪʳ ʢʘʢ ʪʝʢʩʪʦʚʳʝ ʬʘʡʣʳ. 

ʈʝʜʘʢʪʦʨ ʜʦʣʞʝʥ ʪʘʢʞʝ ʧʦʟʚʦʣʷʪʴ ʩʦʭʨʘʥʷʪʴ ʵʪʠ ʜʦʢʫʤʝʥʪʳ ʩ .html 

ʨʘʩʰʠʨʝʥʠʷʤʠ (.htm, ʙʫʜʝʪ ʨʘʙʦʪʘʪʴ ʪʦʞʝ): çMyFirstWebPage.htmlè ʠʣʠ 
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çMyFirstWebPage.htmè. ʈʘʩʰʠʨʝʥʠʝ ʷʚʣʷʝʪʩʷ ʩʫʬʬʠʢʩʦʤ ʚ ʠʤʝʥʠ ʬʘʡʣʘ, 

ʢʦʪʦʨʦʝ ʩʦʩʪʦʠʪ ʠʟ ʧʝʨʠʦʜʘ (ʠʣʠ çʪʦʯʢʠè) ʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʩʠʤʚʦʣʦʚ. 

ʉʦʭʨʘʥʠʚ ʬʘʡʣʳ ʚ ʪʝʢʩʪʦʚʦʤ ʬʦʨʤʘʪʝ, ɺʳ ʚʳʥʫʞʜʘʝʪʝ ʪʝʢʩʪʦʚʳʡ ʧʨʦʮʝʩʩʦʨ 

ʥʝ ʫʯʠʪʳʚʘʪʴ ʩʚʦʠ ʩʦʙʩʪʚʝʥʥʳʝ ʩʧʝʮʠʘʣʴʥʳʝ ʩʠʤʚʦʣʳ ʬʦʨʤʘʪʠʨʦʚʘʥʠʷ, 

ʢʦʪʦʨʳʝ ʥʝ ʤʦʛʫʪ ʩʯʠʪʳʚʘʪʴ ʚʝʙ-ʙʨʘʫʟʝʨʳ. ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʨʘʩʰʠʨʝʥʠʷ 

.html, ɺʳ ʠʜʝʥʪʠʬʠʮʠʨʫʝʪʝ ʬʘʡʣ ʢʘʢ ʪʘʢʦʡ, ʢʦʪʦʨʳʡ ʚʝʙ-ʙʨʘʫʟʝʨ ʤʦʞʝʪ 

ʧʨʦʯʠʪʘʪʴ ʠ ʚʳʚʝʩʪʠ ʥʘ ʵʢʨʘʥ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ HTML ʪʝʛʦʚ ʨʘʟʤʝʪʢʠ ʚ 

ʬʘʡʣʝ. ɺ Windows ʨʘʩʰʠʨʝʥʠʝ ʛʦʚʦʨʠʪ ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʝ ʦ ʪʠʧʝ 

ʩʦʜʝʨʞʠʤʦʛʦ, ʩʦʭʨʘʥʝʥʥʦʛʦ ʚ ʬʘʡʣʝ, ʪʦ ʝʩʪʴ, ʦ ʪʠʧʝ ʬʘʡʣʘ. ʅʘʧʨʠʤʝʨ, 

ʨʘʩʰʠʨʝʥʠʝ .htm ʫʢʘʟʳʚʘʝʪ ʥʘ ʪʠʧ ʬʘʡʣʘ HTML. ɺ UNIX ʠ ʄʘʢʠʥʪʦʰ 

ʨʘʩʰʠʨʝʥʠʝ ʥʠʯʝʛʦ ʥʝ ʟʥʘʯʠʪ ʜʣʷ ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ. 

 

ʆʩʥʦʚʥʳʝ ʂʦʤʧʦʥʝʥʪʳ 

ʂʘʢ ʤʳ ʫʧʦʤʠʥʘʣʠ ʨʘʥʝʝ, ʩʠʤʚʦʣʳ, ʢʦʪʦʨʳʝ ʤʳ ʜʦʙʘʚʣʷʝʤ ʢ ʪʝʢʩʪʫ, 

ʯʪʦʙʳ ʫʢʘʟʘʪʴ ʚʝʙ-ʙʨʘʫʟʝʨʘʤ, ʢʘʢ ʚʳʚʝʩʪʠ ʥʘ ʵʢʨʘʥ ʪʦʪ ʠʣʠ ʠʥʦʡ ʪʝʢʩʪ, 

ʥʘʟʳʚʘʶʪ ʪʝʛʘʤʠ. ʉʫʱʝʩʪʚʫʝʪ ʤʥʦʛʦ ʪʠʧʦʚ ʪʝʛʦʚ. ʂʘʞʜʳʡ ʪʝʛ ʟʘʢʣʶʯʘʝʪʩʷ ʚ 

ʧʘʨʫ ʫʛʣʦʚʳʭ ʩʢʦʙʦʢ (ç<è ʠ ç>è, ʠʥʘʯʝ ʠʟʚʝʩʪʥʳʭ ʢʘʢ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ 

ʦʧʝʨʘʪʦʨʳ çʤʝʥʴʰʝ ʯʝʤè ʠ çʙʦʣʴʰʝ ʯʝʤè). ʅʝʢʦʪʦʨʳʝ ʪʝʛʠ ʧʨʝʜʩʪʘʚʣʷʶʪ 

ʩʦʙʦʡ ʧʘʨʫ ʠʟ ʦʪʢʨʳʚʘʶʱʠʭ ʠ ʟʘʢʨʳʚʘʶʱʠʭ ʯʘʩʪʝʡ, ʢʦʪʦʨʳʝ ʩʣʝʜʫʶʪ 

ʩʠʥʪʘʢʩʠʩʫ <TAGNAME> ʠ </TAGNAME>, ʩ ʟʘʚʝʨʰʘʶʱʠʤ ʪʵʛʦʤ, ʢʦʪʦʨʳʡ 

ʦʪʣʠʯʘʝʪ ʥʘʢʣʦʥʥʘʷ ʯʝʨʪʘ ʚʧʨʘʚʦ ( / ) ʧʦʩʣʝ ʦʪʢʨʳʪʦʡ ʫʛʣʦʚʦʡ ʩʢʦʙʢʠ ( < ).  

ʅʦ, ʥʝ ʚʩʝ ʪʝʛʠ ʩʦʩʪʦʷʪ ʠʟ ʧʘʨʳ ʦʪʢʨʳʚʘʶʱʠʭ ʠ ʟʘʚʝʨʰʘʶʱʠʭ ʪʵʛʦʚ.  

ɼʦʢʫʤʝʥʪ HTML ʜʦʣʞʝʥ ʥʘʯʠʥʘʪʴʩʷ ʠ ʟʘʢʘʥʯʠʚʘʪʴʩʷ ʵʪʦʡ ʧʘʨʦʡ ʪʝʛʦʚ: 

<HTML> </HTML>. 

ʉʨʘʟʫ ʧʦʩʣʝ ʪʝʛʘ <HTML> ʜʦʣʞʥʘ ʠʜʪʠ ʩʣʝʜʫʶʱʘʷ ʧʘʨʘ ʪʝʛʦʚ, 

ʦʙʦʟʥʘʯʘʶʱʘʷ ʟʘʛʦʣʦʚʦʢ ʜʦʢʫʤʝʥʪʘ: <HEAD> </HEAD>. 

ʄʝʞʜʫ ʧʘʨʦʡ <HEAD> </HEAD> ʜʦʣʞʥʘ ʙʳʪʴ ʧʘʨʘ ʪʝʛʦʚ <TITLE> 

</TITLE>. ɿʘʛʦʣʦʚʦʢ ʜʦʢʫʤʝʥʪʘ ʦʧʨʝʜʝʣʝʥ ʚ ʠʭ ʧʨʝʜʝʣʘʭ. ʕʪʦʪ ʟʘʛʦʣʦʚʦʢ 

ʙʫʜʝʪ ʚʳʚʝʜʝʥ ʥʘ ʵʢʨʘʥ ʚ ʩʪʨʦʢʝ ʟʘʛʦʣʦʚʢʘ ʚʝʙ-ʩʪʨʘʥʠʮʳ. ɿʘʪʝʤ ʩʣʝʜʫʶʪ 

ʦʪʢʨʳʚʘʶʱʠʡ ʠ ʟʘʢʨʳʚʘʶʱʠʡ ʪʝʛʠ BODY, ʥʘʧʨʠʤʝʨ, ʪʘʢ: 

<HTML> 

<HEAD> 

<TITLE> 

ʄʦʷ ʇʝʨʚʘʷ ɺʝʙ-ʩʪʨʘʥʠʮʘ 

</TITLE> 

</HEAD> 

<BODY> 

</BODY> 

</HTML> 

ʇʦʯʪʠ ʚʝʩʴ ʢʦʥʪʝʥʪ ʚʝʙ-ʩʪʨʘʥʠʮʳ ʙʫʜʝʪ ʥʘʭʦʜʠʪʴʩʷ ʤʝʞʜʫ ʥʘʯʘʣʦʤ ʠ 

ʦʢʦʥʯʘʥʠʝʤ ʪʝʛʦʚ BODY (<BODY> ʠ </BODY>). 

ʊʝʧʝʨʴ, ʤʳ ʜʦʣʞʥʳ ʨʘʩʩʤʦʪʨʝʪʴ ʜʨʫʛʦʡ ʪʠʧ ʪʝʛʦʚ ï ʪʝʛʠ 

çʢʦʤʤʝʥʪʘʨʠʠè.  
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<!-- ʕʪʦ - ʢʦʤʤʝʥʪʘʨʠʡ.--> 

<!--  --> ʩʠʤʚʦʣʴʥʳʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʚʳʰʝ ʦʪʤʝʯʘʶʪ ʠʣʠ 

ʦʛʨʘʥʠʯʠʚʘʶʪ (ʭʦʨʦʰʝʝ ʧʨʦʛʨʘʤʤʥʦʝ ʩʣʦʚʦ) ʥʘʯʘʣʦ ʠ ʢʦʥʝʮ ʢʦʤʤʝʥʪʘʨʠʷ. 

 

ʉʪʠʣʠ 

ɺ HTML ʨʘʟʣʠʯʘʶʪ ʬʠʟʠʯʝʩʢʠʝ ʠ ʣʦʛʠʯʝʩʢʠʝ ʩʪʠʣʠ. ʊʝʛʠ 

ʬʠʟʠʯʝʩʢʦʛʦ ʩʪʠʣʷ ʧʦʟʚʦʣʷʶʪ ʥʘʤ ʫʢʘʟʘʪʴ ʙʨʘʫʟʝʨʘʤ ʥʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʦʧʨʝʜʝʣʝʥʥʳʭ ʩʪʠʣʝʡ ʰʨʠʬʪʘ. ʂ ʧʨʠʤʝʨʫ: 

- <B></B> ʇʦʣʫʞʠʨʥʳʡ 

- <I> </I> ʂʫʨʩʠʚ 

- <TT> </TT> ʄʦʥʦʧʨʦʩʪʨʘʥʩʪʚʦ (ʫʩʪʘʥʦʚʣʝʥʥʘʷ ʰʠʨʠʥʘ) 

- <U> </U> ʇʦʜʯʝʨʢʠʚʘʥʠʝ 

ɽʩʣʠ ʙʳ ʜʦʢʫʤʝʥʪ HTML ʠʤʝʣ ʩʣʝʜʫʶʱʠʡ ʪʝʢʩʪ: 

ʉʣʝʜʫʶʱʠʡ ʪʝʢʩʪ <B> ʧʦʣʫʞʠʨʥʳʡ </B> ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʵʪʦʪ ʪʝʢʩʪ <U>, 

ʧʦʜʯʝʨʢʥʫʪʳʡ </U>. 

ʊʦ ʦʥ ʙʳʣ ʙʳ ʚʳʚʝʜʝʥ ʥʘ ʵʢʨʘʥ ʪʘʢ: 

ʉʣʝʜʫʶʱʠʡ ʪʝʢʩʪ ʧʦʣʫʞʠʨʥʳʡ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʵʪʦʪ ʪʝʢʩʪ 

ʧʦʜʯʝʨʢʥʫʪʳʡ. 

ʂʦʛʜʘ ʤʳ ʠʩʧʦʣʴʟʫʝʤ ʣʦʛʠʯʝʩʢʠʝ ʩʪʠʣʠ, ʤʳ ʧʦʟʚʦʣʷʝʤ ʙʨʘʫʟʝʨʘʤ 

ʨʝʰʘʪʴ, ʢʘʢ ʚʳʚʝʩʪʠ ʥʘ ʵʢʨʘʥ ʪʝʢʩʪ. ɺʦʪ ʥʝʩʢʦʣʴʢʦ ʠʟ ʪʝʛʦʚ ʣʦʛʠʯʝʩʢʠʭ 

ʩʪʠʣʝʡ: 

-     <EM> </EM>     ʇʦʜʯʝʨʢʥʫʪʳʡ ʪʝʢʩʪ 

-     <STRONG> </STRONG>  ʪʝʢʩʪ, ʢʦʪʦʨʦʤʫ ʧʨʠʜʘʶʪ ʦʩʦʙʦʝ 

ʟʥʘʯʝʥʠʝ, 
-     <CITE> </CITE>  ʪʝʢʩʪ ʚ ʮʠʪʘʪʝ 

ɽʩʪʴ ʥʝʩʢʦʣʴʢʦ ʜʨʫʛʠʭ ʪʝʛʦʚ ʣʦʛʠʯʝʩʢʠʭ ʩʪʠʣʝʡ, ʧʦʵʪʦʤʫ ɺʳ, ʚʦʟʤʦʞʥʦ, 

ʟʘʭʦʪʠʪʝ ʠʩʩʣʝʜʦʚʘʪʴ ʠʭ. ʆʥʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʤʘʥʝʨʝ, ʧʦʜʦʙʥʦʡ ʪʦʡ, ʚ 

ʢʦʪʦʨʦʡ ʠʩʧʦʣʴʟʫʶʪʩʷ ʬʠʟʠʯʝʩʢʠʝ ʪʝʛʠ, ʥʦ ʙʨʘʫʟʝʨ ʨʝʰʘʝʪ, ʢʘʢ ʚʳʚʝʩʪʠ ʥʘ 

ʵʢʨʘʥ ʪʝʢʩʪ.  

ɺ ʠʜʝʘʣʴʥʦʤ ʩʣʫʯʘʝ, ʙʨʘʫʟʝʨ ʚʳʚʝʜʝʪ ʥʘ ʵʢʨʘʥ ʪʝʢʩʪ ʪʘʢ ʞʝ, ʢʘʢ ɺʳ 

ʦʪʬʦʨʤʘʪʠʨʦʚʘʣʠ ʝʛʦ. ʆʜʥʘʢʦ ʙʨʘʫʟʝʨʳ ʥʝ ʚʩʝʛʜʘ ʧʨʝʜʩʪʘʚʣʷʶʪ ʪʝʢʩʪ ʪʘʢ, 

ʢʘʢ ʧʨʝʜʥʘʟʥʘʯʝʥʦ. ʇʦʵʪʦʤʫ ɺʳ ʜʦʣʞʥʳ ʚʩʝʛʜʘ ʧʨʦʚʝʨʷʪʴ, ʯʪʦ ʙʨʘʫʟʝʨ 

ʦʪʦʙʨʘʞʘʝʪ ʩʪʨʘʥʠʮʫ ʪʘʢ, ʢʘʢ ɺʳ ʭʦʪʝʣʠ ʙʳ.  

 

ʆʨʛʘʥʠʟʘʮʠʷ ʧʨʦʮʝʩʩʘ, ʧʨʦʚʝʨʢʘ ʜʦʧʫʩʪʠʤʦʩʪʠ ʠ ʵʣʝʤʝʥʪʳ DOCTYPE 

ʇʨʦʮʝʩʩ ʩʦʟʜʘʥʠʷ ʚʝʙ-ʩʪʨʘʥʠʮʳ ʩʦʩʪʦʠʪ ʠʟ ʯʝʪʳʨʝʭ ʰʘʛʦʚ: 

- ʦʧʨʝʜʝʣʝʥʠʝ ʢʦʥʪʝʥʪʘ ʚʝʙ-ʩʪʨʘʥʠʮʳ; 

- ʧʣʘʥʠʨʦʚʘʥʠʝ ʚʠʜʘ ʩʪʨʘʥʠʮʳ ʠ ʥʝʦʙʭʦʜʠʤʳʭ ʩʩʳʣʦʢ; 

- ʩʦʟʜʘʥʠʝ ʚʝʙ-ʩʪʨʘʥʠʮʳ ʧʫʪʝʤ ʥʘʧʠʩʘʥʠʷ ʝʝ ʥʝʙʦʣʴʰʠʤʠ ʢʫʩʦʯʢʘʤʠ; 

- ʦʮʝʥʢʘ ʚʝʙ-ʩʪʨʘʥʠʮʳ ʜʚʫʤʷ ʩʧʦʩʦʙʘʤʠ: a) ʧʨʦʚʝʨʢʘ ʪʦʛʦ, ʯʪʦ HTML 

ʧʨʘʚʠʣʝʥ; b) ʧʨʦʚʝʨʢʘ ʪʦʛʦ, ʯʪʦ ʚʠʜ ʩʪʨʘʥʠʮʳ ʫʜʦʚʣʝʪʚʦʨʷʝʪ ɺʘʩ ʠ ʜʨʫʛʠʭ 

ʣʶʜʝʡ. 
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9.5 ɺʝʨʠʬʠʢʘʮʠʷ, ʚʘʣʠʜʘʮʠʷ ʠ HTML ʚʘʣʠʜʘʪʦʨʳ 

ɺʦ ʤʥʦʛʠʭ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʢʨʫʛʘʭ ï ʦʪ ʨʘʟʨʘʙʦʪʢʠ ʧʨʦʛʨʘʤʤʥʦʛʦ 

ʦʙʝʩʧʝʯʝʥʠʷ ʜʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ ʜʠʟʘʡʥʘ ï ɺʳ ʫʩʣʳʰʠʪʝ ʩʣʦʚʘ 

çʚʝʨʠʬʠʢʘʮʠʷ ʠ ʚʘʣʠʜʘʮʠʷè. ʀ ʭʦʪʷ ʧʦʢʘ ɺʘʤ ʥʝ ʥʫʞʥʦ ʟʥʘʪʴ ʵʪʠ ʪʝʨʤʠʥʳ, 

ɺʳ ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʜʦʣʞʥʳ ʧʦʤʥʠʪʴ ʦ ʚʦʧʨʦʩʘʭ, ʢʦʪʦʨʳʝ ʩʪʦʷʪ ʟʘ ʥʠʤʠ. 

ɺʦʧʨʦʩ, ʩʪʦʷʱʠʡ ʟʘ ʪʝʨʤʠʥʦʤ ʚʝʨʠʬʠʢʘʮʠʷ ʩʣʝʜʫʶʱʠʡ: çʉʦʦʪʚʝʪʩʪʚʫʝʪ ʣʠ 

ʧʨʦʜʫʢʪ, ʢʦʪʦʨʳʡ ʙʳʣ ʩʦʟʜʘʥ, ʪʝʭʥʠʯʝʩʢʠʤ ʪʨʝʙʦʚʘʥʠʷʤ?è 

ɿʘ ʪʝʨʤʠʥʦʤ ʚʘʣʠʜʘʮʠʷ ʩʪʦʠʪ ʚʦʧʨʦʩ: çʉʦʦʪʚʝʪʩʪʚʫʝʪ ʣʠ ʩʦʟʜʘʥʥʳʡ 

ʧʨʦʜʫʢʪ ʩʦʛʣʘʰʝʥʠʷʤ ʨʝʘʣʴʥʦʛʦ ʤʠʨʘ ʠ ʩʪʘʥʜʘʨʪʘʤ ʜʣʷ ʵʪʦʛʦ ʪʠʧʘ 

ʧʨʦʜʫʢʪʦʚ?è ʉʝʡʯʘʩ ʵʪʦ ʤʦʞʝʪ ʢʘʟʘʪʴʩʷ ʥʝʤʥʦʛʦ ʘʙʩʪʨʘʢʪʥʳʤ, ʥʦ ʚʦ ʤʥʦʛʠʭ 

ʦʙʣʘʩʪʷʭ ʞʠʟʥʠ (ʤʝʜʠʮʠʥʘ, ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʝ, ʠʥʞʝʥʝʨʥʦʝ ʜʝʣʦ ʠ ʪʘʢ ʜʘʣʝʝ) 

ʵʪʠ ʩʪʘʥʜʘʨʪʳ ʰʠʨʦʢʦ ʧʨʠʟʥʘʥʳ ʠ ʠʟʜʘʥʳ. ʆʥʠ ʚʦʟʥʠʢʣʠ ʧʦ ʦʯʝʥʴ ʚʘʞʥʳʤ 

ʧʨʠʯʠʥʘʤ: ʙʝʟʦʧʘʩʥʦʩʪʴ, ʵʪʠʢʘ, ʫʜʦʙʩʪʚʦ ʠ ʧʨʦʩʪʦʪʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ, 

ʩʧʦʩʦʙʥʦʩʪʴ ʢ ʚʟʘʠʤʦʜʝʡʩʪʚʠʶ, ʦʙʨʘʪʥʘʷ ʩʦʚʤʝʩʪʠʤʦʩʪʴ ï ʤʳ ʫʢʘʟʘʣʠ ʪʦʣʴʢʦ 

ʥʝʢʦʪʦʨʳʝ.  ɼʣʷ ʥʘʩ ʚʦʧʨʦʩ ʚʘʣʠʜʘʮʠʠ ʤʦʞʥʦ ʧʝʨʝʬʨʘʟʠʨʦʚʘʪʴ ʪʘʢ: 

çʉʦʦʪʚʝʪʩʪʚʫʝʪ ʣʠ ʩʪʨʘʥʠʮʘ HTML ʩʠʥʪʘʢʩʠʩʫ ʠ ʛʨʘʤʤʘʪʠʢʝ, ʠʟʜʘʥʥʦʡ ʚ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʪʝʭʥʠʯʝʩʢʠʭ ʪʨʝʙʦʚʘʥʠʷʭ HTML?è ʂ ʩʯʘʩʪʴʶ ʜʣʷ ʥʘʩ, ʝʩʪʴ 

ʠʥʩʪʨʫʤʝʥʪʳ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʧʦʤʦʯʴ ʥʘʤ ʦʪʚʝʪʠʪʴ ʥʘ ʵʪʦʪ ʚʦʧʨʦʩ ʦʯʝʥʴ 

ʙʳʩʪʨʦ. 

ʊʦ, ʯʪʦ ɺʳ ʭʦʪʠʪʝ ʜʦʩʪʠʛʥʫʪʴ ʥʘ ʰʘʛʝ 4 ï ʧʨʦʚʝʨʢʘ, ʯʪʦ ʢʦʜ HTML 

ɺʘʰʝʡ ʩʪʨʘʥʠʮʳ ʧʨʘʚʠʣʝʥ ï ʤʦʞʝʪ ʙʳʪʴ ʩʜʝʣʘʥʦ ʧʨʠ ʧʦʤʦʱʠ ʠʥʩʪʨʫʤʝʥʪʘ, 

ʠʟʚʝʩʪʥʦʛʦ ʢʘʢ HTML ʚʘʣʠʜʘʪʦʨ. ɺʘʣʠʜʘʪʦʨ ï ʵʪʦ ʠʥʩʪʨʫʤʝʥʪ, ʢʦʪʦʨʳʡ 

ʧʨʦʚʝʨʷʝʪ ʠʩʭʦʜʥʳʡ ʢʦʜ ʥʝ ʪʦʣʴʢʦ ʥʘ ʥʘʣʠʯʠʝ ʛʨʫʙʳʭ ʦʰʠʙʦʢ, ʢʦʪʦʨʳʝ 

ʧʨʦʱʘʶʪ ʙʨʘʫʟʝʨʳ, ʥʦ ʪʘʢʞʝ ʠ ʥʘ ʥʘʣʠʯʠʝ ʥʘʨʫʰʝʥʠʡ ʨʘʟʣʠʯʥʳʭ ʠʟʜʘʥʥʳʭ 

ʩʦʛʣʘʰʝʥʠʡ. HTML ʨʘʟʚʠʣʩʷ ʟʘ ʵʪʠ ʛʦʜʳ, ʠ ʙʳʣʠ ʚʚʝʜʝʥʳ ʥʝʢʦʪʦʨʳʝ ʥʦʚʳʝ 

ʵʣʝʤʝʥʪʳ ʠ ʩʦʛʣʘʰʝʥʠʷ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʜʨʫʛʠʝ ʫʩʪʘʨʝʣʠ. ɺʘʣʠʜʘʪʦʨʳ HTML 

ʧʦʤʦʛʘʶʪ ʥʘʤ ʦʧʨʝʜʝʣʠʪʴ, ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʣʠ ʢʦʜ HTML ʦʩʦʙʦʡ ʠʟʜʘʥʥʦʡ 

ʩʧʝʮʠʬʠʢʘʮʠʠ: HTML 4.01, HTML 4.0, ʠʣʠ HTML 3.2. 

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʦʜʥʠʤ ʠʟ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʝʤʳʭ ʚʘʣʠʜʘʪʦʨʦʚ 

HTML ʷʚʣʷʝʪʩʷ WDG HTML ɺʘʣʠʜʘʪʦʨ. ʆʥ ʠʟʜʘʥ ʦʨʛʘʥʠʟʘʮʠʝʡ, ʠʟʚʝʩʪʥʦʡ 

ʢʘʢ Web Design Group (WDG), ʠ ʜʦʩʪʫʧʝʥ ʥʘ ʠʭ ʚʝʙ-ʩʘʡʪʝ.  

ɺʘʣʠʜʘʪʦʨ ʩʦʟʜʘʝʪ ʦʪʯʝʪ ʦ ʨʝʟʫʣʴʪʘʪʘʭ ʧʨʦʚʝʨʢʠ HTML. ɺ ʨʘʟʜʝʣʝ 

çʆʰʠʙʢʠ ʠ ʧʨʝʜʫʧʨʝʞʜʝʥʠʷè ʦʪʯʝʪʘ ʚʩʝ HTML ʵʣʝʤʝʥʪʳ ʩʚʷʟʘʥʳ 

ʛʠʧʝʨʩʩʳʣʢʘʤʠ ʩʦ ʩʪʨʘʥʠʮʝʡ ʩʧʨʘʚʢʠ ʚʘʣʠʜʘʪʦʨʘ. ʕʪʠ ʩʪʨʘʥʠʮʳ ʩʧʨʘʚʢʠ 

ʩʦʜʝʨʞʘʪ ʨʝʣʝʚʘʥʪʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʦʙ ʦʩʦʙʳʭ ʵʣʝʤʝʥʪʘʭ, ʪʘʢʠʭ ʢʘʢ 

ʩʠʥʪʘʢʩʠʩ, ʧʨʠʟʥʘʢʠ ʠ ʩʦʩʪʦʷʥʠʝ ʚ ʨʘʤʢʘʭ ʩʧʝʮʠʬʠʢʘʮʠʠ HTML, ʥʘ 

ʩʦʦʪʚʝʪʩʪʚʠʝ ʢʦʪʦʨʦʡ ʦʮʝʥʠʚʘʝʪʩʷ ʩʪʨʘʥʠʮʘ. 

ʊʘʢʞʝ ʩʚʷʟʘʥʳ ʛʠʧʝʨʩʩʳʣʢʘʤʠ ʥʦʤʝʨʘ ʩʪʨʦʢ ʜʣʷ ʩʪʨʦʢ ʢʦʜʘ, ʚ ʢʦʪʦʨʳʭ 

ʚʘʣʠʜʘʪʦʨ ʥʘʭʦʜʠʪ ʧʨʦʙʣʝʤʳ. ʕʪʠ ʛʠʧʝʨʩʩʳʣʢʠ ï ʯʘʩʪʴ ʟʘʧʠʩʝʡ ʨʘʟʜʝʣʘ 

çʆʰʠʙʢʠ ʠ ʧʨʝʜʫʧʨʝʞʜʝʥʠʷè ʦʪʯʝʪʘ. ʕʪʦ ʟʘʧʠʩʠ ʩ ʙʫʣʣʝʪʘʤʠ, ʠ ʢʘʞʜʳʡ 

ʧʫʥʢʪ ʩʦʩʪʦʠʪ ʠʟ ʩʚʷʟʘʥʥʦʛʦ ʛʠʧʝʨʩʩʳʣʢʘʤʠ ʥʦʤʝʨʘ ʩʪʨʦʢʠ ʢʦʜʘ, ʛʜʝ ʥʘʡʜʝʥʘ 

ʧʨʦʙʣʝʤʘ, ʠ ʯʠʩʣʘ ʩʠʤʚʦʣʘ ʚ ʩʪʨʦʢʝ, ʛʜʝ ʧʨʦʙʣʝʤʘ ʦʙʥʘʨʫʞʝʥʘ. ɼʘʣʝʝ ʠʜʝʪ 

ʬʨʘʛʤʝʥʪ ʩʪʨʦʢʠ ʢʦʜʘ, ʩʦ ʟʥʘʢʦʤ ʢʘʨʝ (^) ʧʦʜ ʩʠʤʚʦʣʦʤ, ʢʦʪʦʨʳʡ 
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ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥ ʩʠʤʚʦʣʴʥʳʤ ʯʠʩʣʦʤ. ʅʠʞʝ ʤʦʞʝʪ ʙʳʪʴ ʦʧʠʩʘʥʠʝ 

ʥʘʡʜʝʥʥʦʡ ʧʨʦʙʣʝʤʳ (ʥʘʯʠʥʘʝʪʩʷ ʩ çError:è). ʀʥʦʛʜʘ ʧʨʦʙʣʝʤʘ ʟʘʩʪʘʚʣʷʝʪ 

ʚʘʣʠʜʘʪʦʨ ʜʝʣʘʪʴ ʙʦʣʝʝ ʦʜʥʦʛʦ ʧʨʦʭʦʜʘ. ɺ ʵʪʠʭ ʩʣʫʯʘʷʭ ʚʘʣʠʜʘʪʦʨ 

ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʜʦʧʦʣʥʠʪʝʣʴʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʚʦ ʚʪʦʨʦʤ ʧʨʦʭʦʜʝ, ʢʦʪʦʨʘʷ 

ʜʦʙʘʚʣʷʝʪʩʷ ʢ ʪʦʡ, ʯʪʦ ʥʘʡʜʝʥʘ ʚ ʧʝʨʚʦʤ ʧʨʦʭʦʜʝ. ʆʪʤʝʪʠʤ, ʚʘʣʠʜʘʪʦʨ 

ʧʳʪʘʝʪʩʷ ʜʠʘʛʥʦʩʪʠʨʦʚʘʪʴ ʧʨʦʙʣʝʤʳ, ʠ, ʭʦʪʷ ʝʛʦ ʜʠʘʛʥʦʟʳ ʥʝ ʚʩʝʛʜʘ 

ʧʨʘʚʠʣʴʥʳ, ʦʥ ʦʙʳʯʥʦ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʜʦʩʪʘʪʦʯʥʦ ʠʥʬʦʨʤʘʮʠʠ ʜʣʷ ʪʦʛʦ, 

ʯʪʦʙʳ ʜʘʪʴ ʙʦʣʝʝ ʪʦʯʥʳʡ ʜʠʘʛʥʦʟ. 

 

9.6 XHTML   

ʊʝʧʝʨʴ ʚʳ ʫʞʝ ʟʥʘʝʪʝ, ʯʪʦ HTML ï ʷʟʳʢ, ʢʦʪʦʨʳʡ ʦʧʨʝʜʝʣʷʝʪ, ʢʘʢ 

ʜʦʣʞʝʥ ʦʪʦʙʨʘʞʘʪʴʩʷ ʪʝʢʩʪ, ʪ.ʝ. ʵʪʦ ʷʟʳʢ ʨʘʟʤʝʪʢʠ. ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʦʥ 

ʷʚʣʷʝʪʩʷ ʩʪʘʥʜʘʨʪʦʤ ʦʪʦʙʨʘʞʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʚ ʠʥʪʝʨʥʝʪʝ. ʆʜʥʘʢʦ 

ʦʛʨʘʥʠʯʝʥʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ  HTML, ʪʘʢʠʝ ʢʘʢ ʩʣʦʞʥʦʩʪʠ ʦʪʦʙʨʘʞʝʥʠʷ, 

ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʬʦʨʤʫʣ, ʠʝʨʦʛʣʠʬʦʚ ʠ ʪ.ʜ., ʧʦʜʪʦʣʢʥʫʣʠ ʚʝʙ-ʧʨʦʛʨʘʤʤʠʩʪʦʚ 

ʢ ʫʣʫʯʰʝʥʠʶ ʜʘʥʥʦʛʦ ʷʟʳʢʘ ʨʘʟʤʝʪʢʠ. ʉ ʫʯʝʪʦʤ ʩʦʟʜʘʥʥʦʡ ʚ 1999 ʥʦʚʦʡ 

ʩʧʝʮʠʬʠʢʘʮʠʠ ʷʟʳʢʘ, ʥʘʟʚʘʥʥʦʛʦ XML, ʙʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ ʦʩʥʦʚʘ ʜʣʷ 

ʙʫʜʫʱʝʛʦ XHTML. ɼʘʜʠʤ ʦʧʨʝʜʝʣʝʥʠʝ ʜʣʷ ʈʘʩʰʠʨʝʥʥʦʛʦ ʷʟʳʢʘ 

ʛʠʧʝʨʪʝʢʩʪʦʚʦʡ ʨʘʟʤʝʪʢʠ (XHTML Extensible Hyper Text Markup Language). 

ʇʦ ʫʪʚʝʨʞʜʝʥʠʶ W3C (ʦʨʛʘʥʠʟʘʮʠʠ, ʨʘʟʨʘʙʘʪʳʚʘʶʱʝʡ ʠ ʚʥʝʜʨʷʶʱʝʡ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʩʪʘʥʜʘʨʪʳ ʜʣʷ WWW), XHTML ï ʵʪʦ ʩʝʤʝʡʩʪʚʦ ʥʘʩʪʦʷʱʝʛʦ 

ʠ ʙʫʜʫʱʝʛʦ ʪʠʧʘ ʜʦʢʫʤʝʥʪʦʚ, ʢʦʪʦʨʦʝ ʧʦʚʪʦʨʷʝʪ, ʷʚʣʷʝʪʩʷ ʧʦʜʤʥʦʞʝʩʪʚʦʤ ʠ 

ʨʘʩʰʠʨʝʥʠʝʤ HTML, ʩʦʝʜʠʥʝʥʥʦʛʦ ʩ XML. ʂʘʢ ʫʞʝ ʙʳʣʦ ʦʪʤʝʯʝʥʦ ʨʘʥʝʝ, 

ʜʦʢʫʤʝʥʪʳ ʪʠʧʘ XHTML ʙʘʟʠʨʫʶʪʩʷ ʥʘ XML, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʠʩʧʦʣʴʟʫʶʪʩʷ 

ʩʦʚʤʝʩʪʥʦ ʩ ʦʩʥʦʚʘʥʥʳʤʠ ʥʘ XML ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʤʠ ʘʛʝʥʪʘʤʠ.  

ʂʨʦʤʝ ʵʪʦʛʦ, XHTML ʠʟʚʝʩʪʝʥ ʢʘʢ ʤʝʪʘ-ʷʟʳʢ (meta-language), ʙʦʣʝʝ 

ʛʠʙʢʠʡ, ʯʝʤ HTML. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ ʝʱʝ ʦʜʠʥ ʷʟʳʢ ʨʘʟʤʝʪʢʠ: SGML ï 

ʉʪʘʥʜʘʨʪʥʳʡ ʦʙʦʙʱʝʥʥʳʡ ʷʟʳʢ ʨʘʟʤʝʪʢʠ (Standard Generalized Markup 

Language).  

ʇʨʝʠʤʫʱʝʩʪʚʘ XHTML ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ HTML: 1) ʙʦʣʝʝ ʜʝʡʩʪʚʝʥʥʦ 

ʧʝʨʝʜʘʝʪ ʩʦʜʝʨʞʘʥʠʝ ʩʪʨʘʥʠʮ ʢʦʤʧʴʶʪʝʨʫ ʚ ʠʥʪʝʨʥʝʪʝ; 2) ʨʘʟʤʝʪʢʘ 

ʩʪʨʘʥʠʮʳ, ʩʦʟʜʘʥʥʘʷ XHTML, ʧʦʥʷʪʥʘ ʜʣʷ ʙʨʘʫʟʝʨʦʚ, ʟʘʧʫʩʢʘʝʤʳʭ ʩ 

ʨʘʟʣʠʯʥʳʭ ʧʣʘʪʬʦʨʤ ʠʣʠ ʩ ʨʘʟʣʠʯʥʳʤʠ ʨʘʟʨʝʰʝʥʠʷʤʠ. ʅʘʧʨʠʤʝʨ, ʚʝʙ-

ʩʪʨʘʥʠʮʘ, ʨʘʟʨʘʙʦʪʘʥʥʘʷ ʚ XHTML, ʣʝʛʢʦ ʦʪʢʨʳʚʘʝʪʩʷ ʥʘ ʥʦʫʪʙʫʢʝ, 

ʩʤʘʨʪʬʦʥʝ ʠʣʠ ʣʶʙʦʤ ʜʨʫʛʦʤ ʫʩʪʨʦʡʩʪʚʝ. 

ɺʦʪ ʨʷʜ ʚʝʱʝʡ, ʢʦʪʦʨʳʝ ʚʘʤ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʚ ʩʣʫʯʘʝ ʩʦ ʩʚʦʠʤʠ  

XHTML -ʩʪʨʘʥʠʮʘʤʠ:  

- XHTML ʚʘʰʝʡ ʩʪʨʘʥʠʮʳ ʜʦʣʞʝʥ ʙʳʪʴ ʛʨʘʤʦʪʥʦ ʥʘʧʠʩʘʥ.  ɿʘʢʨʳʪʠʝ 

ʚʩʝʭ  ʵʣʝʤʝʥʪʦʚ, ʢʘʚʳʯʝʢ ʚʦʢʨʫʛ ʟʥʘʯʝʥʠʡ  ʘʪʨʠʙʫʪʦʚ, ʜʦʧʫʩʪʠʤʦʝ ʚʣʦʞʝʥʠʝ  

ʵʣʝʤʝʥʪʦʚ ʠ ʧʨʦʯʝʝ.   

- ɺʘʰʘ ʩʪʨʘʥʠʮʘ ʜʦʣʞʥʘ ʟʘʛʨʫʞʘʪʴʩʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʪʠʧʘ  

application/xhtml+xml, ʪ.ʝ. ʚʘʰ ʩʝʨʚʝʨ ʜʦʣʞʝʥ ʦʙʝʩʧʝʯʠʚʘʪʴ ʠʤʝʥʥʦ ʵʪʦʪ ʪʠʧ. 
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ʇʨʦʚʝʨʠʪʴ ʵʪʦ ʤʦʞʝʪʝ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʣʠʙʦ ʩʚʷʟʘʚʰʠʩʴ ʩ ʘʜʤʠʥʠʩʪʨʘʪʦʨʦʤ 

ʠʩʧʦʣʴʟʫʝʤʦʛʦ ʚʘʤʠ ʩʝʨʚʝʨʘ. 

- ʆʙʷʟʘʪʝʣʴʥʦ ʚʢʣʶʯʠʪʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ʠʤʝʥ XHTML ʚ ʩʚʦʡ ʵʣʝʤʝʥʪ 

<html>.   

ʂʘʢ ʫʞʝ ʦʪʤʝʯʘʣʦʩʴ, ʚ ʩʣʫʯʘʝ ʩ XML ʩʫʱʝʩʪʚʫʝʪ ʤʘʩʩʘ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ 

ʚʝʱʝʡ, ʦ ʢʦʪʦʨʳʭ ʥʫʞʥʦ ʟʥʘʪʴ, ʘ ʪʘʢʞʝ ʤʥʦʞʝʩʪʚʦ ʚʝʱʝʡ, ʥʘ ʢʦʪʦʨʳʝ ʩʣʝʜʫʝʪ 

ʦʙʨʘʱʘʪʴ  ʦʩʦʙʦʝ ʚʥʠʤʘʥʠʝ. ʂʨʘʪʢʦ ʦʩʪʘʥʦʚʠʤʩʷ ʥʘ ʢʘʞʜʦʡ ʠʟ ʥʠʭ. 

 

9.7 CSS 

ʂʘʢ ʚʳ ʫʞʝ ʟʥʘʝʪʝ, HTML ʩʣʫʞʠʪ ʜʣʷ ʨʘʟʤʝʪʢʠ web-ʩʪʨʘʥʠʮ, ʥʦ ʥʝ 

ʚʩʝʛʜʘ ʧʨʘʚʠʣʴʥʦ ʦʬʦʨʤʣʷʝʪ ʠʭ ʚ ʙʨʘʫʟʝʨʝ. ɿʜʝʩʴ ʥʘ ʧʦʤʦʱʴ ʪʘʢʞʝ ʤʦʞʝʪ 

ʧʨʠʜʪʠ ʢʘʩʢʘʜʥʘʷ ʪʘʙʣʠʮʘ ʩʪʠʣʝʡ ʠʣʠ ʦʬʠʮʠʘʣʴʥʦʝ ʥʘʟʚʘʥʠʝ CSS ʦʪ 

Cascading Style Sheets. ʊʘʙʣʠʮʘ ʩʪʠʣʝʡ ʜʘʝʪ ʪʦʯʥʦʩʪʴ ʚ ʧʨʝʜʩʪʘʚʣʝʥʠʠ 

ʜʦʢʫʤʝʥʪʘ ʠ ʦʥ ʧʦʥʷʪʝʥ ʙʦʣʴʰʠʥʩʪʚʫ ʙʨʘʫʟʝʨʦʚ.  

ʇʦ ʩʪʨʫʢʪʫʨʝ CSS ʥʝ ʧʦʭʦʞ ʥʘ HTML. ʇʦʵʪʦʤʫ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʧʨʠʤʝʥʷʡʪʝ ʬʦʨʤʘʪ çʩʚʦʡʩʪʚʦ: ʟʥʘʯʝʥʠʝè. ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ ʩʚʦʡʩʪʚʘ ʰʠʨʦʢʦ 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʪʝʛʘʭ. 

ʆʪʤʝʪʠʤ ʧʨʝʠʤʫʱʝʩʪʚʘ, ʢʦʪʦʨʳʝ ɺʳ ʧʦʣʫʯʠʪʝ, ʩʦʟʜʘʚʘʷ ʚʝʙ-ʩʪʨʘʥʠʮʫ ʩ 

ʧʦʤʦʱʴʶ ʪʘʙʣʠʮ ʩʪʠʣʝʡ: 

- ʦʜʥʘ ʪʘʙʣʠʮʘ ʩʪʠʣʝʡ ʤʦʞʝʪ ʧʨʠʤʝʥʷʪʴʩʷ ʢʦ ʤʥʦʞʝʩʪʚʫ ʜʦʢʫʤʝʥʪʦʚ, ʯʪʦ 

ʧʦʟʚʦʣʷʝʪ ʧʨʠʜʝʨʞʠʚʘʪʴʩʷ ʝʜʠʥʦʛʦ ʜʠʟʘʡʥʘ ʠ ʢʦʜ ʣʝʛʯʝ ʧʦʜʜʝʨʞʠʚʘʪʴ; 

- ʪʦʯʥʳʡ ʜʠʟʘʡʥ ʢʦʥʪʨʦʣʴ; 

- ʩʣʦʞʥʦʩʪʴ ʠ ʧʨʦʨʘʙʦʪʘʥʥʦʩʪʴ ʪʝʭʥʠʢʠ ʜʠʟʘʡʥʘ; 

- ʚʦʟʤʦʞʥʦʩʪʴ ʨʘʟʥʦʦʙʨʘʟʠʪʴ ʚʠʜʳ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʜʣʷ ʨʘʟʣʠʯʥʳʭ 

ʫʩʪʨʦʡʩʪʚ (ʵʢʨʘʥ, ʧʝʯʘʪʴ ʠ ʪ. ʜ.);  

- ʯʠʩʪʦʪʘ ʢʦʜʘ ʠ ʙʳʩʪʨʘʷ ʝʛʦ ʟʘʛʨʫʟʢʘ; 

- ʫʜʦʙʩʪʚʦ ʜʣʷ ʩʠʩʪʝʤ ʧʦʠʩʢʘ. 

 

9.8 JavaScript 

ʆʯʝʨʝʜʥʦʡ ʷʟʳʢ, ʢʦʪʦʨʳʡ ʧʦʟʚʦʣʷʝʪ ʦʞʠʚʠʪʴ ʚʝʙ-ʩʪʨʘʥʠʯʢʫ ï JavaScript.  

ɼʘʚʘʡʪʝ ʨʘʩʩʤʦʪʨʠʤ, ʯʝʤ ʦʥ ʦʩʦʙʝʥʝʥ. ʇʨʝʞʜʝ ʚʩʝʛʦ, ʩʦʟʜʘʥʥʳʝ ʩ ʧʦʤʦʱʴʶ  

ʵʪʦʛʦ ʠʥʪʝʨʧʨʝʪʠʨʫʝʤʦʛʦ ʷʟʳʢʘ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʧʨʦʛʨʘʤʤʳ ʥʘʟʳʚʘʶʪʩʷ 

ʩʢʨʠʧʪʳ. ɽʩʣʠ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʩʠʥʪʘʢʩʠʩ JavaScript, ʪʦ ʧʦ ʥʝʢʦʪʦʨʳʤ 

ʧʨʦʛʨʘʤʤʥʳʤ ʠʥʩʪʨʫʢʮʠʷʤ ʦʥ ʩʭʦʞ ʩ C, C++ ʠ Java ʠ, ʢʘʢ ʩʯʠʪʘʶʪ 

ʩʧʝʮʠʘʣʠʩʪʳ, ʦʙʣʘʜʘʝʪ ʦʙʲʝʢʪʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ.  

JavaScript ï ʵʪʦ ʥʝʪʠʧʠʟʠʨʦʚʘʥʥʳʡ ʷʟʳʢ, ʪʦʛʜʘ ʢʘʢ Java ï ʷʟʳʢ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ, ʨʘʟʨʘʙʦʪʘʥʥʳʡ ʚ ʢʦʤʧʘʥʠʠ Sun Microsystems. ʅʘʯʘʣʴʥʦʝ 

ʥʘʟʚʘʥʠʝ ʷʟʳʢʘ ʙʳʣʦ LiveScript, ʟʘʪʝʤ ʦʥʦ ʙʳʣʦ ʠʟʤʝʥʝʥʦ ʥʘ JavaScript.  

ʉʪʘʥʜʘʨʪʥʦ JavaScript ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʦʙʦʟʨʝʚʘʪʝʣʝ ʠʥʪʝʨʥʝʪʘ. ʆʜʥʘʢʦ 

ʚʚʦʜ ʦʙʲʝʢʪʦʚ ʨʘʩʰʠʨʠʣ ʝʛʦ ʚʦʟʤʦʞʥʦʩʪʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʦʨʛʘʥʠʟʘʮʠʶ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʧʦʣʴʟʦʚʘʪʝʣʝʤ, ʫʧʨʘʚʣʝʥʠʝ ʚʝʙ-ʙʨʘʫʟʝʨʦʤ ʠ 

ʨʝʜʘʢʪʠʨʦʚʘʥʠʝ ʚʳʚʝʜʝʥʥʦʛʦ ʚ ʦʢʥʦ ʜʦʢʫʤʝʥʪʘ.  
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JavaScript ʧʨʠʤʝʥʷʝʪʩʷ ʠ ʢʘʢ ʷʟʳʢ ʩʮʝʥʘʨʠʝʚ, ʪʘʢ ʢʘʢ ʦʥ ʥʘʮʝʣʝʥ ʙʦʣʴʰʝ 

ʥʘ ʦʙʳʯʥʳʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʯʝʤ ʥʘ ʧʨʦʛʨʘʤʤʠʩʪʦʚ. ʇʦʵʪʦʤʫ ʦʰʠʙʢʠ, 

ʩʦʚʝʨʰʘʝʤʳʝ ʥʝ ʠʤʝʶʱʠʤʠ ʦʧʳʪʘ ʧʨʦʛʨʘʤʤʠʩʪʘʤʠ, ʧʨʦʱʘʶʪʩʷ ʚʩʣʝʜʩʪʚʠʝ 

ʦʪʩʫʪʩʪʚʠʷ ʢʦʥʪʨʦʣʷ ʪʠʧʦʚ ʚ ʜʘʥʥʦʤ ʷʟʳʢʝ. ʅʝʩʤʦʪʨʷ ʥʘ ʵʪʦ, JavaScript ʚʩʝ 

ʞʝ ʷʟʳʢ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʩʦ ʩʚʦʠʤʠ ʩʣʦʞʥʦʩʪʷʤʠ. 

ʀʥʪʝʨʝʩʥʘʷ ʦʩʦʙʝʥʥʦʩʪʴ ʜʘʥʥʦʛʦ ʷʟʳʢʘ ï ʨʘʟʜʝʣʝʥʠʝ ʥʘ ʢʣʠʝʥʪʩʢʠʡ ʠ 

ʙʘʟʦʚʳʡ JavaScript. ʇʝʨʚʳʡ ʚʘʨʠʘʥʪ ʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥ ʠ ʩʦʩʪʦʠʪ ʠʟ  

ʠʥʪʝʨʧʨʝʪʘʪʦʨʘ ʠ DOM (Document Object Model) ï ʦʙʝ̡ʢʪʥʦʡ ʤʦʜʝʣʠ 

ʜʦʢʫʤʝʥʪʘ. ʇʦʜʤʥʦʞʝʩʪʚʘ ʢʣʠʝʥʪʩʢʠʭ JavaScript ʠ ʝʩʪʴ ʙʘʟʦʚʳʡ ʚʘʨʠʘʥʪ. 

ʉʮʝʥʘʨʠʠ, ʥʘʧʠʩʘʥʥʳʝ ʥʘ  JavaScript, ʧʨʠʤʝʥʷʶʪ ʤʦʜʝʣʴ DOM ʜʣʷ 

ʢʦʥʪʨʦʣʷ ʦʪʦʙʨʘʞʝʥʠʷ ʠ ʠʟʤʝʥʝʥʠʷ ʜʦʢʫʤʝʥʪʘ. ʕʪʫ ʩʪʘʪʠʢʫ ʩʦʜʝʨʞʘʥʠʷ 

ʩʪʨʘʥʠʮʳ ʠ ʝʛʦ ʧʦʚʝʜʝʥʠʝ ʦʧʨʝʜʝʣʷʝʪ ʢʣʠʝʥʪʩʢʠʡ JavaScript, ʯʪʦ ʤʦʞʝʪ ʙʳʪʴ 

ʦʩʥʦʚʦʡ ʪʘʢʠʭ ʪʝʭʥʦʣʦʛʠʡ ʢʘʢ Ajax.  

ʆʩʪʘʥʦʚʠʤʩʷ ʥʘ ʦʜʥʦʡ ʠʟ ʩʦʚʨʝʤʝʥʥʳʭ ʘʨʭʠʪʝʢʪʫʨ, ʧʨʠʤʝʥʷʝʤʳʭ ʚʝʙ-

ʨʘʟʨʘʙʦʪʯʠʢʘʤʠ ï AJAX (ʘʙʙʨʝʚʠʘʪʫʨʘ ʦʪ çAsynchronous Javascript And 

XMLè). ɼʘʥʥʘʷ ʪʝʭʥʦʣʦʛʠʷ ʧʦʟʚʦʣʷʝʪ ʙʝʟ ʧʝʨʝʟʘʛʨʫʟʢʠ ʩʪʨʘʥʠʮʳ ʦʙʨʘʱʘʪʴʩʷ 

ʢ ʩʝʨʚʝʨʫ. ʕʪʦ ʩʦʢʨʘʱʘʝʪ ʦʪʚʝʪʥʦʝ ʚʨʝʤʷ ʠʥʪʝʨʥʝʪ-ʧʨʠʣʦʞʝʥʠʷ. ʇʦʵʪʦʤʫ 

AJAX ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʜʠʥʘʤʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ.  

 

9.9 CMS  

ʉʠʩʪʝʤʘ ʫʧʨʘʚʣʝʥʠʷ ʢʦʥʪʝʥʪʦʤ (Content management system, CMS), 

ʫʜʦʙʥʘ ʜʣʷ ʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʧʳʪʘʶʱʠʭʩʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʩʦʟʜʘʚʘʪʴ ʠ 

ʨʝʜʘʢʪʠʨʦʚʘʪʴ ʩʦʜʝʨʞʠʤʦʝ ʠʥʪʝʨʥʝʪ-ʩʪʨʘʥʠʮ.  

ʆʙʳʯʥʦ ʠʤʝʶʪʩʷ ʜʚʘ ʭʨʘʥʠʣʠʱʘ. ɺ ʦʜʥʦʤ ʠʟ ʥʠʭ ʭʨʘʥʷʪʩʷ ʚʩʝ ʜʘʥʥʳʝ 

ʧʦ ʩʘʡʪʫ. ɺ ʜʨʫʛʦʤ ï ʵʣʝʤʝʥʪʳ ʧʨʝʜʩʪʘʚʣʝʥʠʷ (ʨʠʩʫʥʢʠ, ʨʘʟʥʦʛʦ ʨʦʜʘ 

ʰʘʙʣʦʥʳ ʠ ʪ.ʜ.). ʂʨʦʤʝ ʵʪʦʛʦ, ʝʩʪʴ ʨʝʞʠʤʳ ʢʘʢ ʜʣʷ ʩʦʟʜʘʪʝʣʷ ʩʘʡʪʘ, ʪʘʢ ʠ ʜʣʷ 

ʩʦʙʩʪʚʝʥʥʠʢʦʚ ʩʘʡʪʘ. ʇʦʣʴʟʫʷʩʴ ʵʪʠʤ ʨʝʞʠʤʦʤ ʤʦʞʥʦ ʩʘʤʠʤ ʚʳʢʣʘʜʳʚʘʪʴ 

ʤʘʪʝʨʠʘʣʳ ʥʘ ʩʘʡʪ. 

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʥʘ ʨʳʥʢʝ ʩʫʱʝʩʪʚʫʝʪ ʤʥʦʛʦ CMS ʧʨʠʣʦʞʝʥʠʡ. 

ɺʳʜʝʣʠʤ ʦʩʥʦʚʥʳʝ ʢʣʘʩʩʳ ʪʘʢʠʭ ʧʨʠʣʦʞʝʥʠʡ. 

ʉʠʩʪʝʤʳ ʢʨʫʧʥʳʭ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ. ʅʘʠʙʦʣʝʝ ʠʟʚʝʩʪʥʳʤʠ 

ʧʨʠʣʦʞʝʥʠʷʤʠ ʷʚʣʷʶʪʩʷ Microsoft Content Management Server, Documentum, 

Plumtree Portal, IBM WebSphere Portal ʠ ʪ.ʜ. ʆʙʳʯʥʦ ʩʬʝʨʘ ʠʭ ʧʨʠʤʝʥʝʥʠʷ 

ʦʯʝʥʴ ʫʟʢʘʷ, ʪ.ʢ. ʨʝʘʣʠʟʘʮʠʷ ʧʨʦʝʢʪʦʚ ʥʘ ʠʭ ʦʩʥʦʚʝ ʩʪʦʠʪ ʥʝʜʝʰʝʚʦ ʠ ʠʭ 

ʧʨʠʤʝʥʝʥʠʝ ʥʝ ʚʳʭʦʜʠʪ ʟʘ ʨʘʤʢʠ ʩʦʟʜʘʥʠʷ ʠʥʪʨʘʥʝʪ-ʨʝʰʝʥʠʡ ʜʣʷ ʢʨʫʧʥʳʭ 

ʧʨʝʜʧʨʠʷʪʠʡ 

ʆpen source systems (ʩʠʩʪʝʤʳ ʚ ʦʪʢʨʳʪʦʤ ʜʦʩʪʫʧʝ). ʆʩʥʦʚʥʦʝ 

ʧʨʝʠʤʫʱʝʩʪʚʦ ʠʭ ï ʥʘʣʠʯʠʝ ʠʩʭʦʜʥʦʛʦ ʢʦʜʘ, ʚʦʟʤʦʞʥʦʩʪʴ ʣʦʢʘʣʠʟʘʮʠʠ. 

ʅʝʜʦʩʪʘʪʢʠ: ʦʪʩʫʪʩʪʚʠʝ ʪʝʭʥʠʯʝʩʢʦʡ ʧʦʜʜʝʨʞʢʠ, ʪ.ʝ. ʧʨʦʙʣʝʤʳ, 

ʚʦʟʥʠʢʘʶʱʠʝ ʧʨʠ ʧʨʠʤʝʥʝʥʠʠ ʜʘʥʥʳʭ ʩʠʩʪʝʤ, ʩʦʟʜʘʪʝʣʠ ʩʘʡʪʦʚ ʜʦʣʞʥʳ 

ʨʝʰʘʪʴ ʩʘʤʠ; ʦʛʨʘʥʠʯʝʥʥʘʷ ʦʙʣʘʩʪʴ ʧʨʠʤʝʥʝʥʠʷ, ʪ.ʢ. ʧʦʨʦʡ ʨʘʟʨʘʙʦʪʯʠʢʠ 

ʧʨʝʜʣʘʛʘʶʪ ʪʦ ʠʣʠ ʠʥʦʝ ʩʦʙʩʪʚʝʥʥʦʝ ʨʝʰʝʥʠʝ ʢʘʢ  CMS. ʅʝʩʦʤʥʝʥʥʦ, ʯʪʦ ʜʣʷ 
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ʘʥʘʣʦʛʠʯʥʦʛʦ ʧʨʦʝʢʪʘ ʣʫʯʰʝ ʧʨʠʤʝʥʷʪʴ ʫʞʝ ʦʧʨʦʙʦʚʘʥʥʳʡ ʚʘʨʠʘʥʪ. ʅʦ, ʢ 

ʩʦʞʘʣʝʥʠʶ, ʥʝ ʚʩʝʛʜʘ ʙʳʚʘʝʪ ʪʘʢ ʧʨʦʩʪʦ. ʅʘʠʙʦʣʝʝ ʠʟʚʝʩʪʥʳʤʠ ʧʨʠʤʝʨʘʤʠ 

ʪʘʢʠʭ ʩʠʩʪʝʤ ʷʚʣʷʶʪʩʷ Joomla, OpenCMS, PhpNuke, PostNuke, Portal Starter 

Kit ʠ ʪ.ʜ.  

ʅʝʤʥʦʛʦ ʧʦʜʨʦʙʥʝʝ ʦ ʩʚʦʙʦʜʥʦʤ ʧʨʦʛʨʘʤʤʥʦʤ ʦʙʝʩʧʝʯʝʥʠʠ Joomla. 

Joomla ï ʵʪʦ ʩʠʩʪʝʤʘ ʫʧʨʘʚʣʝʥʠʷ ʩʦʜʝʨʞʠʤʳʤ, ʥʘʧʠʩʘʥʥʘʷ ʥʘ ʷʟʳʢʘʭ PHP ʠ 

JavaScript. ʆʟʥʘʢʦʤʠʤʩʷ ʩʦ ʩʪʨʫʢʪʫʨʦʡ Joomla, ʢʦʪʦʨʘʷ ʩʦʩʪʦʠʪ ʠʟ ʪʘʢʠʭ 

ʵʣʝʤʝʥʪʦʚ, ʢʘʢ ʩʪʘʪʴʠ, ʢʘʪʝʛʦʨʠʠ, ʤʦʜʫʣʠ, ʰʘʙʣʦʥʳ, ʧʣʘʛʠʥʳ, ʢʦʤʧʦʥʝʥʪʳ, 

ʥʘʩʪʨʦʡʢʠ. 

ʉ ʧʝʨʚʳʭ ʰʘʛʦʚ ʫʩʪʘʥʦʚʢʠ ʩʠʩʪʝʤʳ ʩʦʟʜʘʝʪʩʷ ʧʦʣʴʟʦʚʘʪʝʣʴ ʩ ʧʨʘʚʘʤʠ 

ʛʣʘʚʥʦʛʦ ʘʜʤʠʥʠʩʪʨʘʪʦʨʘ. ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ ʦʥ ʤʦʞʝʪ ʠʟʤʝʥʷʪʴ ʠ 

ʢʦʥʬʠʛʫʨʠʨʦʚʘʪʴ ʩʠʩʪʝʤʫ. ʉʫʱʝʩʪʚʫʶʪ ʠ ʜʨʫʛʠʝ ʧʦʣʴʟʦʚʘʪʝʣʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ 

ʦʪ ʠʤʝʶʱʠʭʩʷ ʫ ʥʠʭ ʧʨʘʚ. ʆʙʳʯʥʦ ʫ ʢʘʞʜʦʛʦ ʧʦʣʴʟʦʚʘʪʝʣʷ ʠʤʝʶʪʩʷ ʩʚʦʠ 

ʫʯʝʪʥʳʝ ʜʘʥʥʳʝ. ʇʦʣʴʟʦʚʘʪʝʣʠ ʤʦʛʫʪ ʙʳʪʴ ʦʙʲʝʜʠʥʝʥʳ ʚ  ʛʨʫʧʧʳ ʠ ʠʤʝʪʴ 

ʦʧʨʝʜʝʣʝʥʥʳʡ ʫʨʦʚʝʥʴ ʧʦʣʥʦʤʦʯʠʡ, ʯʪʦ ʜʘʝʪ ʠʤ ʧʨʘʚʦ ʦʛʨʘʥʠʯʠʚʘʪʴ ʜʦʩʪʫʧ ʢ 

ʧʫʙʣʠʢʫʝʤʳʤ ʤʘʪʝʨʠʘʣʘʤ. 

ʉʪʘʪʴʷ. ʆʜʠʥ ʠʟ ʧʨʝʜʧʦʣʘʛʘʝʤʳʭ ʚʠʜʦʚ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʦʣʴʟʦʚʘʪʝʣʷ ð 

ʩʦʟʜʘʥʠʝ ʩʪʘʪʝʡ. ʉʪʘʪʴʷ ʦʙʳʯʥʦ ʩʦʩʪʦʠʪ ʠʟ ʟʘʛʦʣʦʚʢʘ, ʪʝʢʩʪʘ ʠ ʧʘʨʘʤʝʪʨʦʚ 

ʧʫʙʣʠʢʘʮʠʠ. ɺʳʚʦʜʠʤʘʷ ʩʪʨʘʥʠʮʘ ʤʦʞʝʪ ʩʦʩʪʦʷʪʴ ʠʟ ʦʜʥʦʡ ʠʣʠ ʥʝʩʢʦʣʴʢʠʭ 

ʩʪʘʪʝʡ, ʚʳʚʦʜʠʤʳʭ ʩʧʠʩʢʦʤ. ʌʦʨʤʘʪʳ ʩʪʘʪʴʝʡ ʤʦʛʫʪ ʙʳʪʴ ʨʘʟʣʠʯʥʳʤʠ. 

ʉʪʘʪʴʠ ʤʦʞʥʦ ʦʙʲʝʜʠʥʷʪʴ ʚ ʢʘʪʝʛʦʨʠʠ, ʬʘʡʣʳ ʠ ʧʘʧʢʠ. ʉʪʘʪʴʠ ʠʟ ʦʜʥʦʡ ʠʣʠ 

ʥʝʩʢʦʣʴʢʠʭ ʢʘʪʝʛʦʨʠʡ ʤʦʛʫʪ ʦʪʥʦʩʠʪʴʩʷ ʢ ʪʦʤʫ ʠʣʠ ʠʥʦʤʫ ʧʫʥʢʪʫ ʤʝʥʶ ʠ 

ʚʳʚʦʜʠʪʴʩʷ ʚ ʬʦʨʤʘʪʝ, ʚʳʙʨʘʥʥʦʤ ʘʜʤʠʥʠʩʪʨʘʪʦʨʦʤ.  

ʅʘʚʠʛʘʮʠʷ. ʄʥʦʞʝʩʪʚʦ ʩʩʳʣʦʢ, ʢʦʪʦʨʳʝ ʚʝʜʫʪ ʥʘ ʧʫʙʣʠʢʫʝʤʳʝ 

ʩʪʨʘʥʠʮʳ, ʥʘʟʳʚʘʝʪʩʷ çʥʘʚʠʛʘʮʠʷè ʠʣʠ çʤʝʥʶè. ʂʦʣʠʯʝʩʪʚʦ ʤʝʥʶ ʠ ʠʭ 

ʩʦʯʝʪʘʥʠʝ ʤʦʞʝʪ ʙʳʪʴ ʥʝʦʛʨʘʥʠʯʝʥʥʳʤ. 

ʄʦʜʫʣʴ. ʅʝʙʦʣʴʰʦʡ ʦʪʜʝʣʴʥʳʡ ʤʥʦʛʦʬʫʥʢʮʠʦʥʘʣʴʥʳʡ ʙʣʦʢ 

ʩʦʜʝʨʞʠʤʦʛʦ ʥʘʟʳʚʘʝʪʩʷ ʤʦʜʫʣʴ. ʅʘʧʨʠʤʝʨ, ʚʳʚʦʜ ʢʘʣʝʥʜʘʨʷ ʥʘ ʩʪʨʘʥʠʮʝ ï 

ʵʪʦ ʤʦʜʫʣʴ. ʀʥʪʝʨʬʝʡʩ ʧʦʠʩʢʘ ʚ ʩʠʩʪʝʤʝ ï ʵʪʦ ʪʦʞʝ ʤʦʜʫʣʴ. ɺʳ ʤʦʞʝʪʝ 

ʩʦʟʜʘʚʘʪʴ ʩʪʦʣʴʢʦ ʤʦʜʫʣʝʡ ʩ ʨʘʟʥʳʤʠ ʟʘʤʝʯʘʪʝʣʴʥʳʤʠ ʬʫʥʢʮʠʷʤʠ, ʩʢʦʣʴʢʦ 

ʚʘʤ ʥʫʞʥʦ, ʠ ʨʘʟʤʝʱʘʪʴ ʠʭ ʚ ʦʙʣʘʩʪʷʭ ʩʪʨʘʥʠʮ, ʦʧʨʝʜʝʣʷʝʤʳʭ ʧʨʠʤʝʥʷʝʤʳʤ 

ʰʘʙʣʦʥʦʤ. 

ʐʘʙʣʦʥʳ. ʐʘʙʣʦʥ ï ʵʪʦ ʠʥʩʪʨʫʤʝʥʪ ʩʙʦʨʘ ʚʥʝʰʥʝʛʦ ʚʠʜʘ ʩʪʨʘʥʠʮʳ. 

ɼʘʥʥʘʷ ʚʦʟʤʦʞʥʦʩʪʴ ʚʳʧʦʣʥʷʝʪʩʷ ʟʘ ʩʯʝʪ HTML ʠ CSS. ʆʙʳʯʥʦ Joomla 

ʧʦʩʪʘʚʣʷʝʪʩʷ ʩ ʥʝʩʢʦʣʴʢʠʤʠ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʫʩʪʘʥʦʚʣʝʥʥʳʤʠ ʰʘʙʣʦʥʘʤʠ. 

ʐʘʙʣʦʥʳ ʥʘʩʪʨʘʠʚʘʶʪʩʷ, ʧʦʵʪʦʤʫ ʙʦʣʴʰʠʥʩʪʚʦ ʰʘʙʣʦʥʦʚ ʝʱʝ ʧʨʝʜʧʦʣʘʛʘʶʪ 

ʪʘʢ ʥʘʟʳʚʘʝʤʳʝ ʧʦʩʘʜʦʯʥʳʝ ʤʝʩʪʘ ʜʣʷ ʤʦʜʫʣʝʡ. ʄʦʜʫʣʠ ʤʦʞʥʦ 

ʩʛʨʫʧʧʠʨʦʚʘʪʴ ʚʦʢʨʫʛ ʦʜʥʦʡ ʠʣʠ ʥʝʩʢʦʣʴʢʠʭ ʩʪʘʪʝʡ. 

ʇʣʘʛʠʥʳ. ʇʣʘʛʠʥʳ ï ʵʪʦ ʨʘʩʰʠʨʝʥʠʷ, ʚʳʧʦʣʥʷʶʱʠʝ ʧʨʘʢʪʠʯʝʩʢʠʝ 

ʬʫʥʢʮʠʠ, ʢʦʪʦʨʳʝ ʤʦʞʥʦ ʫʩʪʘʥʘʚʣʠʚʘʪʴ ʥʝʦʛʨʘʥʠʯʝʥʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʨʘʟ. 

ʆʙʳʯʥʦ ʦʥʠ ʥʝ ʚʠʜʥʳ ʧʦʩʝʪʠʪʝʣʷʤ. ʂ ʧʨʠʤʝʨʫ, WYSIWYG (ʘʙʙʨʝʚʠʘʪʫʨʘ ʦʪ 

ʘʥʛʣʠʡʩʢʦʛʦ What You See Is What You Get) ï ʨʝʜʘʢʪʦʨ, ʷʚʣʷʝʪʩʷ ʧʣʘʛʠʥʦʤ. ɺ 

ʠʩʭʦʜʥʫʶ ʢʦʤʧʣʝʢʪʘʮʠʶ Joomla ʚʭʦʜʠʪ ʤʥʦʞʝʩʪʚʦ ʧʦʣʝʟʥʳʭ ʧʣʘʛʠʥʦʚ. 
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ʂʦʤʧʦʥʝʥʪʳ. ʂʦʤʧʦʥʝʥʪʳ ï ʵʪʦ ʨʘʩʰʠʨʝʥʠʷ, ʧʦʟʚʦʣʷʶʱʠʝ ʩʦʟʜʘʪʴ ʥʘ 

ʚʘʰʝʤ ʩʘʡʪʝ ʧʦʯʪʠ ʚʩʝ ʪʦ, ʯʪʦ ʚʳ ʤʦʞʝʪʝ ʫʚʠʜʝʪʴ ʥʘ ʜʨʫʛʠʭ. ɺ ʠʩʭʦʜʥʫʶ 

ʢʦʤʧʣʝʢʪʘʮʠʶ Joomla ʚʭʦʜʠʪ ʥʝʩʢʦʣʴʢʦ ʨʘʩʰʠʨʝʥʠʡ ʵʪʦʛʦ ʪʠʧʘ. ʅʘʧʨʠʤʝʨ, 

ʬʦʨʤʘ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ. ʂʦʤʧʦʥʝʥʪʦʚ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʨʘʩʰʠʨʠʪʴ ʥʘʙʦʨ 

ʬʫʥʢʮʠʡ ʚʘʰʝʛʦ ʩʘʡʪʘ, ʩʫʱʝʩʪʚʫʝʪ ʤʥʦʞʝʩʪʚʦ. 

ʅʘʩʪʨʦʡʢʠ. ʂʥʦʧʢʠ ʩ ʪʘʢʦʡ ʧʦʜʧʠʩʴʶ ʚ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦʤ ʨʘʟʜʝʣʝ 

ʚʳʟʳʚʘʶʪ çʠʥʪʝʨʬʝʡʩʳ ʥʘʩʪʨʦʡʢʠè, ʦʥʠ ʧʦʟʚʦʣʷʶʪ ʤʝʥʷʪʴ ʧʘʨʘʤʝʪʨʳ 

ʩʠʩʪʝʤʳ ʠ ʝʝ ʦʪʜʝʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ, ʥʘʧʨʠʤʝʨ, ʫʯʝʪʥʳʭ ʟʘʧʠʩʝʡ, ʢʘʪʝʛʦʨʠʡ, 

ʤʦʜʫʣʝʡ, ʢʦʤʧʦʥʝʥʪʦʚ ʠ ʜʨ. 

ʇʨʦʯʠʝ ʩʪʨʫʢʪʫʨʳ. ʉʫʱʝʩʪʚʫʝʪ ʤʥʦʛʦ ʜʨʫʛʠʭ ʩʪʨʫʢʪʫʨ, 

ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʭ ʜʣʷ ʠʥʪʝʨʬʝʡʩʦʚ ʧʦʣʴʟʦʚʘʪʝʣʷ, ʰʘʙʣʦʥʦʚ, 

ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʪʝʭʥʠʯʝʩʢʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ. ʅʘ ʜʘʥʥʦʤ ʵʪʘʧʝ ʤʦʞʥʦ 

ʦʛʨʘʥʠʯʠʪʴʩʷ ʟʘʧʦʤʠʥʘʥʠʝʤ ʪʝʭ, ʯʪʦ ʦʧʠʩʘʥʳ ʚʳʰʝ. 

 

9.10 XML  

ʈʘʩʰʠʨʷʝʤʳʡ ʷʟʳʢ ʨʘʟʤʝʪʢʠ (XML ï Extensible Markup Language) 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʦʧʫʣʷʨʥʦʝ ʩʨʝʜʩʪʚʦ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʜʘʥʥʳʭ. ʅʝʩʤʦʪʨʷ 

ʥʘ ʪʦ, ʯʪʦ XML ʷʚʣʷʝʪʩʷ ʫʨʝʟʘʥʥʦʡ ʚʝʨʩʠʝʡ ʩʪʘʥʜʘʨʪʥʦʛʦ ʦʙʦʙʱʝʥʥʦʛʦ ʷʟʳʢʘ 

ʨʘʟʤʝʪʢʠ (SGML ï Standard Generalized Markup Language), ʠʤʝʥʥʦ ʦʥ ʯʘʱʝ 

ʚʩʝʛʦ ʚʩʪʨʝʯʘʝʪʩʷ ʥʘ ʧʨʘʢʪʠʢʝ. ʉʪʘʥʜʘʨʪʳ XML ʙʳʣʠ ʘʜʘʧʪʠʨʦʚʘʥʳ ʜʨʫʛʠʤʠ 

ʬʦʨʤʘʪʘʤʠ ʜʘʥʥʳʭ, ʪʘʢʠʤʠ ʢʘʢ HTML (ʧʫʪʝʤ ʨʘʟʨʘʙʦʪʢʠ XHTML).  

ɺʳ ʤʦʞʝʪʝ ʩʦʟʜʘʚʘʪʴ ʪʝʢʩʪ ʠ ʨʘʟʤʝʯʘʪʴ ʝʛʦ ʧʨʠ ʧʦʤʦʱʠ ʦʙʨʘʤʣʷʶʱʠʭ 

ʪʝʛʦʚ, ʧʨʝʚʨʘʱʘʷ ʢʘʞʜʦʝ ʩʣʦʚʦ, ʧʨʝʜʣʦʞʝʥʠʝ ʠʣʠ ʬʨʘʛʤʝʥʪ ʚ 

ʠʜʝʥʪʠʬʠʮʠʨʫʝʤʫʶ, ʩʦʨʪʠʨʫʝʤʫʶ ʠʥʬʦʨʤʘʮʠʶ. ʉʦʟʜʘʚʘʝʤʳʝ ʚʘʤʠ ʬʘʡʣʳ, 

ʠʣʠ ʵʢʟʝʤʧʣʷʨʳ ʜʦʢʫʤʝʥʪʘ, ʩʦʩʪʦʷʪ ʠʟ ʪʝʛʦʚ ʠ ʪʝʢʩʪʘ, ʧʨʠʯʝʤ ʵʣʝʤʝʥʪʳ 

ʧʦʤʦʛʘʶʪ ʧʨʘʚʠʣʴʥʦ ʧʦʥʠʤʘʪʴ ʜʦʢʫʤʝʥʪ ʧʨʠ ʯʪʝʥʠʠ ʠʣʠ ʜʘʞʝ ʦʙʨʘʙʘʪʳʚʘʪʴ 

ʝʛʦ ʚ ʵʣʝʢʪʨʦʥʥʦʤ ʚʠʜʝ. ʏʝʤ ʙʦʣʴʰʝ ʦʧʠʩʘʪʝʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ, ʪʝʤ ʙʦʣʴʰʝ 

ʯʘʩʪʝʡ ʜʦʢʫʤʝʥʪʘ ʤʦʞʥʦ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʪʴ. ʉ ʧʝʨʚʳʭ ʜʥʝʡ ʩʫʱʝʩʪʚʦʚʘʥʠʷ 

ʨʘʟʤʝʪʢʠ ʦʜʥʦ ʠʟ ʝʝ ʧʨʝʠʤʫʱʝʩʪʚ ʟʘʢʣʶʯʘʣʦʩʴ ʚ ʪʦʤ, ʯʪʦ ʚ ʩʣʫʯʘʝ ʧʦʪʝʨʠ 

ʢʦʤʧʴʶʪʝʨʥʦʡ ʩʠʩʪʝʤʳ, ʨʘʩʧʝʯʘʪʘʥʥʳʝ ʜʘʥʥʳʝ ʚʩʝ ʨʘʚʥʦ ʦʩʪʘʶʪʩʷ 

ʯʠʪʘʙʝʣʴʥʳʤʠ ʙʣʘʛʦʜʘʨʷ ʪʝʛʘʤ. 

ʗʟʢrʠ ʨʘʟʤʝʪʢʠ ʧʨʦʰʣʠ ʧʫʪʴ ʦʪ ʧʝʨʚʳʭ ʬʦʨʤ, ʩʦʟʜʘʚʘʚʰʠʭʩʷ 

ʢʦʤʧʘʥʠʷʤʠ ʠ ʛʦʩʫʯʨʝʞʜʝʥʠʷʤʠ, ʜʦ ʉʪʘʥʜʘʨʪʥʦʛʦ ʷʟʳʢʘ ʦʙʦʙʱʝʥʥʦʡ 

ʨʘʟʤʝʪʢʠ (Standard Generalized Markup Language - SGML), ɻʠʧʝʨʪʝʢʩʪʦʚʦʛʦ 

ʷʟʳʢʘ ʨʘʟʤʝʪʢʠ (Hypertext Markup Language - HTML) ʠ ʜʦ XML. SGML 

ʤʦʞʝʪ ʧʦʢʘʟʘʪʴʩʷ ʩʣʦʞʥʳʤ, ʘ HTML (ʢʦʪʦʨʳʡ, ʧʦ ʩʫʪʠ, ʩʥʘʯʘʣʘ ʙʳʣ ʧʨʦʩʪʦ 

ʥʘʙʦʨʦʤ ʵʣʝʤʝʥʪʦʚ) ʦʢʘʟʘʣʩʷ ʥʝʜʦʩʪʘʪʦʯʥʦ ʤʦʱʥʳʤ ʜʣʷ ʠʜʝʥʪʠʬʠʢʘʮʠʠ 

ʠʥʬʦʨʤʘʮʠʠ. XML ʨʘʟʨʘʙʘʪʳʚʘʣʩʷ ʢʘʢ ʧʨʦʩʪʦʡ ʚ ʧʨʠʤʝʥʝʥʠʠ ʠ ʫʜʦʙʥʳʡ ʜʣʷ 

ʨʘʩʰʠʨʝʥʠʷ ʷʟʳʢ ʨʘʟʤʝʪʢʠ. 

ɺ XML ʤʦʞʥʦ ʩʦʟʜʘʚʘʪʴ ʩʚʦʠ ʩʦʙʩʪʚʝʥʥʳʝ ʵʣʝʤʝʥʪʳ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ 

ʪʦʯʥʦ ʧʨʝʜʩʪʘʚʣʷʪʴ ʬʨʘʛʤʝʥʪʳ ʜʘʥʥʳʭ. ɼʦʢʫʤʝʥʪʳ ʤʦʞʥʦ ʥʝ ʧʨʦʩʪʦ 

ʨʘʟʜʝʣʷʪʴ ʥʘ ʘʙʟʘʮʳ ʠ ʟʘʛʦʣʦʚʢʠ, ʥʦ ʠ ʚʳʜʝʣʷʪʴ ʣʶʙʳʝ ʬʨʘʛʤʝʥʪʳ ʚʥʫʪʨʠ 




































































































































































































































































































































































































































