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ɿʤʽʩʪʦʚʠʡ ʤʦʜʫʣʴ ɯ. ʊʝʦʨʝʪʠʯʥʽ ʦʩʥʦʚʠ ʧʦʙʫʜʦʚʠ ʩʠʩʪʝʤ ʫʧʨʘʚʣʽʥʥʷ ʙʘʟʘʤʠ 

ʜʘʥʠʭ. ʊʝʭʥʦʣʦʛʽʷ ʩʪʚʦʨʝʥʥʷ ɹɼ ʚ ʩʠʩʪʝʤʽ Access. 

˟̆̍́ ρȢ ʄʦʜʝʣʽ ʜʘʥʠʭ. ʇʨʦʛʨʘʤʥʽ ʽ ʤʦʚʥʽ ʟʘʩʦʙʠ ʙʘʟ ʜʘʥʠʭ.  
ʇʣʘʥ. 

1. ʆʟʥʘʯʝʥʥʷ ʤʦʜʝʣʽ ʜʘʥʠʭ. 

2. ɻʦʣʦʚʥʽ ʩʢʣʘʜʦʚʽ ʤʦʜʝʣʽ ʜʘʥʠʭ. 

3. ʄʦʜʝʣʶʚʘʥʥʷ ʜʘʥʠʤʠ 

4. ʢʣʘʩʠʬʽʢʘʮʽʷ ʤʦʜʝʣʝʡ ʜʘʥʠʭ 

5. ʇʨʦʛʨʘʤʥʽ ʽ ʤʦʚʥʽ ʟʘʩʦʙʠ ʙʘʟ ʜʘʥʠʭ 

6. ɸʨʭʽʪʝʢʪʫʨʘ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʩʠʩʪʝʤʠ 

 

 

ʄʦʜʝʣʴ ʜʘʥʠʭ ï ʮʝ ʜʝʷʢʘ ʘʙʩʪʨʘʢʮʽʷ, ʚ ʷʢʽʡ ʟʥʘʭʦʜʷʪʴ ʩʚʦʻ ʚʽʜʦʙʨʘʞʝʥʥʷ 

ʥʘʡʙʽʣʴʰ ʚʘʞʣʠʚʽ ʘʩʧʝʢʪʠ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʚʠʟʥʘʯʝʥʦʾ ʧʨʝʜʤʝʪʥʦʾ ʦʙʣʘʩʪʽ, ʘ 

ʜʨʫʛʦʨʷʜʥʽ ï ʽʛʥʦʨʫʶʪʴʩʷ. 

ʄʦʜʝʣʴ ʜʘʥʠʭ ʷʚʣʷʻ ʩʦʙʦʶ ʜʝʷʢʫ ʮʽʣʴʦʚʫ ʤʦʜʝʣʴ ʧʨʝʜʤʝʪʥʦʾ ʦʙʣʘʩʪʽ. ʋ ʤʦʜʝʣʽ 

ʜʘʥʠʭ ʨʦʟʨʽʟʥʷʶʪʴ ʪʨʠ ʛʦʣʦʚʥʽ ʩʢʣʘʜʦʚʽ:  

ī ʩʪʨʫʢʪʫʨʥʘ ʯʘʩʪʠʥʘ, ʷʢʘ ʚʠʟʥʘʯʘʻ ʧʨʘʚʠʣʘ ʧʦʨʦʜʞʝʥʥʷ ʜʦʧʫʩʪʠʤʠʭ ʜʣʷ ʜʘʥʦʾ 

ʉʋɹɼ ʚʠʜʽʚ ʩʪʨʫʢʪʫʨ ʜʘʥʠʭ; 

ī ʫʧʨʘʚʣʷʶʯʘ ʯʘʩʪʠʥʘ, ʷʢʘ ʚʠʟʥʘʯʘʻ ʤʦʞʣʠʚʽ ʦʧʝʨʘʮʽʾ ʥʘʜ ʪʘʢʠʤʠ ʩʪʨʫʢʪʫʨʘʤʠ ; 

ī ʢʣʘʩʠ ʦʙʤʝʞʝʥʴ ʮʽʣʽʩʥʦʩʪʽ ʜʘʥʠʭ, ʷʢʽ ʤʦʞʫʪʴ ʙʫʪʠ ʨʝʘʣʽʟʦʚʘʥʽ ʟʘʩʦʙʘʤʠ ʮʽʻʾ 

ʩʠʩʪʝʤʠ. 

ʄʦʜʝʣʶʚʘʥʥʷ ʜʘʥʠʤʠ ï ʮʝ ʧʨʦʮʝʩ ʩʪʚʦʨʝʥʥʷ ʣʦʛʽʯʥʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʩʪʨʫʢʪʫʨʠ 

ʙʘʟʠ ʜʘʥʠʭ. 

ʅʘ ʨʠʩʫʥʢʫ. ʧʦʢʘʟʘʥʘ ʢʣʘʩʠʬʽʢʘʮʽʷ ʤʦʜʝʣʝʡ ʜʘʥʠʭ. 
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ʂʦʞʥʦʤʫ ʨʽʚʥʶ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʚʽʜʧʦʚʽʜʘʻ ʧʝʚʥʘ ʤʦʜʝʣʴ. 

ɯʥʬʦʣʦʛʽʯʥʘ ʤʦʜʝʣʴ ï ʚʽʜʦʙʨʘʞʘʻ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʧʨʝʜʤʝʪʥʫ ʦʙʣʘʩʪʴ ʫ ʚʠʛʣʷʜʽ 

ʥʝʟʘʣʝʞʥʦʤʫ ʚʽʜ ʉʋɹɼ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ. ʎʷ ʤʦʜʝʣʴ ʚʽʜʦʙʨʘʞʘʻ 

ʽʥʬʦʨʤʘʮʽʡʥʦ-ʣʦʛʽʯʥʠʡ ʨʽʚʝʥʴ ʘʙʩʪʨʘʛʫʚʘʥʥʷ, ʷʢʠʡ ʧʦʚ'ʷʟʘʥʠʡ ʟ ʦʧʠʩʦʤ ʦʙ'ʻʢʪʽʚ 

ʧʨʝʜʤʝʪʥʦʾ ʦʙʣʘʩʪʽ, ʾʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʽ ʚʟʘʻʤʦʟʚ'ʷʟʢʽʚ. 

ʏʘʩʪʦ ʮʽ ʤʦʜʝʣʽ ʦʪʦʪʦʞʥʶʶʪʴ ʟ ʢʦʥʮʝʧʪʫʘʣʴʥʠʤʠ ʤʦʜʝʣʷʤʠ ʧʨʝʜʤʝʪʥʦʾ 

ʦʙʣʘʩʪʽ ʽ ʥʘʟʠʚʘʶʪʴ ʢʦʥʮʝʧʪʫʘʣʴʥʠʤʠ ʽʥʬʦʣʦʛʽʯʥʠʤʠ ʤʦʜʝʣʷʤʠ (ʚʥʫʪʨʽʰʥʷ ʽ 

ʟʦʚʥʽʰʥʷ ʢʦʥʮʝʧʪʫʘʣʴʥʽ ʽʥʬʦʣʦʛʽʯʥʽ ʤʦʜʝʣʽ). 

ɼʘʪʘʣʦʛʽʯʥʘ ʤʦʜʝʣʴ ï ʤʦʜʝʣʴ ʣʦʛʽʯʥʦʛʦ ʨʽʚʥʷ, ʷʢʘ ʚʽʜʦʙʨʘʞʘʻ ʣʦʛʽʯʥʽ ʟʚ'ʷʟʢʠ 

ʤʽʞ ʝʣʝʤʝʥʪʘʤʠ ʜʘʥʠʭ ʙʝʟʚʽʜʥʦʩʥʦ ʜʦ ʾʭ ʟʤʽʩʪʫ ʽ ʩʝʨʝʜʦʚʠʱʘ ʟʙʝʨʝʞʝʥʥʷ. ʏʘʩʪʦ ʮʽ 

ʤʦʜʝʣʽ ʦʪʦʪʦʞʥʶʶʪʴ ʟ ʣʦʛʽʯʥʠʤʠ ʤʦʜʝʣʷʤʠ. 

ʌʽʟʠʯʥʘ ʤʦʜʝʣʴ ï ʦʧʠʩʫʻ ʪʝ, ʷʢ ʜʘʥʽ ʟʙʝʨʽʛʘʶʪʴʩʷ ʚ ʢʦʤʧ'ʶʪʝʨʽ, 

ʧʨʝʜʩʪʘʚʣʷʶʯʠ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʩʪʨʫʢʪʫʨʫ ʟʘʧʠʩʽʚ, ʾʭ ʚʧʦʨʷʜʢʦʚʘʥʽʩʪʴ ʽ ʧʨʦ 

ʽʩʥʫʶʯʽ ʰʣʷʭʠ ʜʦʩʪʫʧʫ ʜʦ ʜʘʥʠʭ. 

ʄʦʜʝʣʴ "ʩʫʪʥʽʩʪʴ-ʟʚ'ʷʟʦʢ"  (ER-ʤʦʜʝʣʴ) (Entity Relationship) ï ʦʧʠʩʫʻ ʤʦʜʝʣʴ 

ʧʨʝʜʤʝʪʥʦʾ ʦʙʣʘʩʪʽ ʽ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʤʥʦʞʠʥʠ ʩʫʪʥʦʩʪʝʡ, ʤʥʦʞʠʥʠ ʟʚôʷʟʢʽʚ ʤʽʞ 

ʩʫʪʥʦʩʪʷʤʠ, ʘ ʪʘʢʦʞ ʟ ʘʪʨʠʙʫʪʽʚ ʩʫʪʥʦʩʪʝʡ ʽ ʟʚ'ʷʟʢʽʚ. ɺ ʤʦʜʝʣʴ ʚʭʦʜʠʪʴ ʦʙʤʝʞʝʥʥʷ 

ʮʽʣʽʩʥʦʩʪʽ ʜʘʥʠʭ, ʱʦ ʧʦʚ'ʷʟʘʥʦ ʟ ʜʚʦʤʘ ʤʥʦʞʠʥʘʤʠ ʩʫʪʥʦʩʪʝʡ ʽ ʥʘʟʠʚʘʻʪʴʩʷ 

ʟʘʣʝʞʥʽʩʪʶ ʧʦ ʽʩʥʫʚʘʥʥʶ. ER-ʤʦʜʝʣʽ ʜʦʟʚʦʣʷʶʪʴ ʛʨʘʬʽʯʥʦ ʧʨʝʜʩʪʘʚʣʷʪʠ ʤʦʜʝʣʽ 

ʧʨʝʜʤʝʪʥʠʭ ʦʙʣʘʩʪʝʡ. ɺʦʥʠ ʻ ʩʢʣʘʜʦʚʦʶ ʯʘʩʪʠʥʦʶ ʙʘʛʘʪʴʦʭ CASE-ʧʨʦʜʫʢʪʽʚ. 

ʉʝʤʘʥʪʠʯʥʘ ʦʙ'ʻʢʪʥʘ ʤʦʜʝʣʴ ï ʦʧʠʩʫʻ ʤʦʜʝʣʴ ʧʨʝʜʤʝʪʥʦʾ ʦʙʣʘʩʪʽ ʽ ʷʚʣʷʻ 

ʩʦʙʦʶ ʤʦʜʝʣʴ ʜʘʥʠʭ. ʎʷ ʤʦʜʝʣʴ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʩʝʤʘʥʪʠʯʥʠʭ ʦʙ'ʻʢʪʽʚ, ʱʦ ʤʽʩʪʷʪʴ 

ʩʫʢʫʧʥʽʩʪʴ ʘʪʨʠʙʫʪʽʚ. ɸʪʨʠʙʫʪʠ ʛʨʫʧʫʶʪʴʩʷ ʫ ʢʣʘʩʠ. ʄʦʜʝʣʴ ʜʘʥʠʭ ʚʦʣʦʜʽʻ ʙʽʣʴʰ 

ʨʦʟʚʠʥʝʥʠʤʠ ʟʘʩʦʙʘʤʠ ʚʽʜʦʙʨʘʞʝʥʥʷ ʩʝʤʘʥʪʠʢʠ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʪʝʦʨʝʪʠʢʦ-

ʤʥʦʞʠʥʥʠʤʠ ʽ ʪʝʦʨʝʪʠʢʦ-ʛʨʘʬʦʚʠʤʠ ʤʦʜʝʣʷʤʠ. 

ʊʝʦʨʝʪʠʢʦ-ʛʨʘʬʦʚʘ ʤʦʜʝʣʴ ï ʤʦʜʝʣʴ ʜʘʥʠʭ, ʚ ʷʢʽʡ ʜʦʟʚʦʣʝʥʽ ʩʪʨʫʢʪʫʨʠ ʜʘʥʠʭ 

ʤʦʞʫʪʴ ʙʫʪʠ ʧʨʝʜʩʪʘʚʣʝʥʽ ʫ ʚʠʛʣʷʜʽ ʛʨʘʬʘ ʟʘʛʘʣʴʥʦʛʦ ʘʙʦ ʩʧʝʮʽʘʣʴʥʦʛʦ ʚʠʜʫ, 

ʥʘʧʨʠʢʣʘʜ ʜʝʨʝʚʘ. ʅʝʦʙʭʽʜʥʫ ʛʨʫʧʫ ʦʧʝʨʘʮʽʡ ʥʘ ʤʦʚʽ ʤʘʥʽʧʫʣʶʚʘʥʥʷ ʜʘʥʠʤʠ, ʱʦ 

ʟʘʩʥʦʚʘʥʽ ʥʘ ʮʽʡ ʤʦʜʝʣʽ, ʧʨʝʜʩʪʘʚʣʷʶʪʴ ʥʘʚʽʛʘʮʽʡʥʽ ʦʧʝʨʘʮʽʾ. ʆʧʝʨʘʮʽʾ ʥʘʜ ʜʘʥʠʤʠ 

ʤʘʶʪʴ ʧʦʟʘ ʦʧʠʩʦʚʠʡ ʭʘʨʘʢʪʝʨ. 

ʊʝʦʨʝʪʠʢʦ-ʤʥʦʞʠʥʥʘ ʤʦʜʝʣʴ ï ʤʦʜʝʣʴ ʜʘʥʠʭ, ʚ ʷʢʽʡ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ 

ʤʘʪʝʤʘʪʠʯʥʠʡ ʘʧʘʨʘʪ ʨʝʣʷʮʽʡʥʦʾ ʘʣʛʝʙʨʠ, ʨʝʣʷʮʽʡʥʦʛʦ ʦʙʯʠʩʣʝʥʥʷ, ʘ ʦʧʝʨʘʮʽʾ ʥʘʜ 

ʜʘʥʠʤʠ ʤʘʥʽʧʫʣʶʶʪʴ ʪʘʙʣʠʮʷʤʠ. 

ʌʘʢʪʦʛʨʘʬʽʯʥʽ ʤʦʜʝʣʽ ï ʤʽʩʪʷʪʴ ʚʽʜʦʤʦʩʪʽ, ʷʢʽ ʧʨʝʜʩʪʘʚʣʝʥʽ ʫ ʚʠʛʣʷʜʽ ʩʧʝʮʽʘʣʴʥʠʤ 

ʯʠʥʦʤ ʦʨʛʘʥʽʟʦʚʘʥʠʭ ʩʫʢʫʧʥʦʩʪʝʡ ʬʦʨʤʘʣʽʟʦʚʘʥʠʭ ʟʘʧʠʩʽʚ ʜʘʥʠʭ. 

ɼʦʢʫʤʝʥʪʘʣʴʥʽ ʤʦʜʝʣʽ ï ʧʝʨʝʜʙʘʯʘʶʪʴ, ʱʦ ʚ ʷʢʦʩʪʽ ʦʜʠʥʠʯʥʦʛʦ ʝʣʝʤʝʥʪʘ 

ʽʥʬʦʨʤʘʮʽʾ ʚʠʩʪʫʧʘʻ ʥʝʧʦʜʽʣʴʥʠʡ ʥʘ ʤʝʥʰʽ ʩʢʣʘʜʦʚʽ ʯʘʩʪʠʥʠ ʜʦʢʫʤʝʥʪ, ʘ 

ʽʥʬʦʨʤʘʮʽʷ ʧʨʦ ʜʦʢʫʤʝʥʪ, ʷʢ ʧʨʘʚʠʣʦ, ʥʝ ʩʪʨʫʢʪʫʨʫʻʪʴʩʷ, ʘʙʦ ʩʪʨʫʢʪʫʨʫʻʪʴʩʷ ʚ 

ʦʙʤʝʞʝʥʦʤʫ ʚʠʛʣʷʜʽ. ɺ ʮʠʭ ʤʦʜʝʣʷʭ ʚ ʦʩʥʦʚʥʦʤʫ ʨʦʟʛʣʷʜʘʶʪʴʩʷ ʪʝʢʩʪʠ ʥʘ 

ʧʨʠʨʦʜʥʽʡ ʤʦʚʽ, ʬʦʨʤʘʪʠ ʜʦʢʫʤʝʥʪʽʚ ʻ ʚʽʣʴʥʠʤʠ. 

ɯʻʨʘʨʭʽʯʥʘ ʤʦʜʝʣʴ ï ʤʦʜʝʣʴ ʜʘʥʠʭ ʚ ʦʩʥʦʚʽ ʷʢʦʾ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʽʻʨʘʨʭʽʯʥʘ, 

ʜʝʨʝʚʦʧʦʜʽʙʥʘ ʩʪʨʫʢʪʫʨʘ ʜʘʥʠʭ. ɺʝʨʰʠʥʘʤʠ ʮʽʻʾ ʩʪʨʫʢʪʫʨʠ ʻ ʟʘʧʠʩʠ, ʷʢʽ 

ʩʢʣʘʜʘʶʪʴʩʷ ʟ ʧʨʦʩʪʠʭ ʝʣʝʤʝʥʪʽʚ ʜʘʥʠʭ ʨʽʟʥʠʭ ʪʠʧʽʚ. ɹʘʪʴʢʽʚʩʴʢʦʤʫ ʟʘʧʠʩʫ 

ʚʽʜʧʦʚʽʜʘʻ ʜʦʚʽʣʴʥʝ ʯʠʩʣʦ ʝʢʟʝʤʧʣʷʨʽʚ ʧʽʜʣʝʛʣʠʭ ʟʘʧʠʩʽʚ ʢʦʞʥʦʛʦ ʪʠʧʫ. 

ʄʝʨʝʞʥʘ ʤʦʜʝʣʴ ï ʤʦʜʝʣʴ ʜʘʥʠʭ, ʚ ʷʢʽʡ ʜʦʟʚʦʣʝʥʽ ʩʪʨʫʢʪʫʨʠ ʜʘʥʠʭ ʤʦʞʫʪʴ 

ʙʫʪʠ ʧʨʝʜʩʪʘʚʣʝʥʽ ʫ ʚʠʛʣʷʜʽ ʛʨʘʬʘ ʟʘʛʘʣʴʥʦʛʦ ʚʠʛʣʷʜʫ. ɺʝʨʰʠʥʘʤʠ ʪʘʢʦʛʦ ʛʨʘʬʘ 
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ʤʦʞʫʪʴ ʙʫʪʠ ʜʘʥʽ ʨʽʟʥʠʭ ʪʠʧʽʚ ï ʚʽʜ ʘʪʦʤʘʨʥʠʭ ʝʣʝʤʝʥʪʽʚ ʜʘʥʠʭ ʜʦ ʟʘʧʠʩʽʚ ʩʢʣʘʜʥʦʾ 

ʩʪʨʫʢʪʫʨʠ. ʅʘ ʚʽʜʤʽʥʫ ʚʽʜ ʽʻʨʘʨʭʽʯʥʦʾ ʤʦʜʝʣʽ ʥʘʩʪʫʧʥʠʢ ʚ ʮʽʡ ʤʦʜʝʣʽ ʤʦʞʝ ʤʘʪʠ 

ʜʦʚʽʣʴʥʝ ʯʠʩʣʦ ʙʘʪʴʢʽʚ. 

ʈʝʣʷʮʽʡʥʘ ʤʦʜʝʣʴ ï ʤʦʜʝʣʴ ʜʘʥʠʭ, ʷʢʘ ʟʘʩʥʦʚʘʥʘ ʥʘ ʤʘʪʝʤʘʪʠʯʥʦʤʫ ʧʦʥʷʪʪʽ 

ʚʽʜʥʦʰʝʥʥʷ ʽ ʧʨʝʜʩʪʘʚʣʝʥʥʽ ʚʽʜʥʦʰʝʥʴ ʫ ʬʦʨʤʽ ʪʘʙʣʠʮʴ. 

ʇʦʩʪʨʝʣʷʮʽʡʥʘ ʤʦʜʝʣʴ ï ʨʦʟʰʠʨʝʥʘ ʨʝʣʷʮʽʡʥʘ ʤʦʜʝʣʴ, ʷʢʘ ʟʥʽʤʘʻ ʦʙʤʝʞʝʥʥʷ 

ʥʝʧʦʜʽʣʴʥʦʩʪʽ ʜʘʥʠʭ, ʱʦ ʟʙʝʨʽʛʘʶʪʴʩʷ ʚ ʟʘʧʠʩʘʭ ʪʘʙʣʠʮʴ. ʎʷ ʤʦʜʝʣʴ ʜʦʧʫʩʢʘʻ 

ʙʘʛʘʪʦʟʥʘʯʥʽ ʧʦʣʷ ï ʧʦʣʷ, ʟʥʘʯʝʥʥʷ ʷʢʠʭ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʧʽʜʟʥʘʯʝʥʴ. ʅʘʙʽʨ ʟʥʘʯʝʥʴ 

ʙʘʛʘʪʦʟʥʘʯʥʠʭ ʧʦʣʽʚ ʚʚʘʞʘʻʪʴʩʷ ʩʘʤʦʩʪʽʡʥʦʶ ʪʘʙʣʠʮʝʶ, ʷʢʘ ʚʙʫʜʦʚʘʥʘ ʚ ʦʩʥʦʚʥʫ 

ʪʘʙʣʠʮʶ. ʏʘʩʪʦ ʮʽ ʤʦʜʝʣʽ ʦʪʦʪʦʞʥʶʶʪʴ ʟ ʦʙ'ʻʢʪʥʦ-ʨʝʣʷʮʽʡʥʠʤʠ ʤʦʜʝʣʷʤʠ. 

ʆʙ'ʻʢʪʥʦ-ʦʨʽʻʥʪʦʚʘʥʘ ʤʦʜʝʣʴ ï ʤʦʜʝʣʴ ʜʘʥʠʭ, ʷʢʘ ʙʘʟʫʻʪʴʩʷ ʥʘ ʧʦʥʷʪʪʽ 

ʦʙ'ʻʢʪʘ, ʪʦʙʪʦ ʩʫʪʥʦʩʪʽ, ʱʦ ʚʦʣʦʜʽʻ ʩʪʘʥʦʤ ʽ ʧʦʚʝʜʽʥʢʦʶ. ʉʪʘʥ ʦʙ'ʻʢʪʘ ʚʠʟʥʘʯʘʻʪʴʩʷ 

ʡʦʛʦ ʘʪʨʠʙʫʪʘʤʠ, ʘ ʧʦʚʝʜʽʥʢʘ ʚʠʟʥʘʯʘʻʪʴʩʷ ʩʫʢʫʧʥʽʩʪʶ ʦʧʝʨʘʮʽʡ, ʱʦ ʚʠʟʥʘʯʝʥʽ ʜʣʷ 

ʮʴʦʛʦ ʦʙ'ʻʢʪʘ. ʊʘʢʦʞ ʧʝʨʝʜʙʘʯʘʻʪʴʩʷ ʤʦʞʣʠʚʽʩʪʴ ʧʽʜʪʨʠʤʢʠ ʟʚ'ʷʟʢʽʚ ʤʽʞ ʪʠʧʘʤʠ 

ʦʙ'ʻʢʪʽʚ. 

ɹʘʛʘʪʦʤʽʨʥʘ ʤʦʜʝʣʴ ï ʤʦʜʝʣʴ ʜʘʥʠʭ, ʷʢʘ ʦʧʝʨʫʻ ʙʘʛʘʪʦʤʽʨʥʠʤ 

ʧʨʝʜʩʪʘʚʣʝʥʥʷʤ ʜʘʥʠʭ (ʫ ʚʠʛʣʷʜʽ ʛʽʧʝʨʢʫʙʫ) ʽ ʦʨʽʻʥʪʦʚʘʥʘ ʥʘ ʧʽʜʪʨʠʤʢʫ ʘʥʘʣʽʟʘ 

ʜʘʥʠʭ. ʇʝʨʝʜʙʘʯʘʻʪʴʩʷ 

ʢʦʥʩʪʨʫʶʚʘʥʥʷ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʘʛʨʝʛʘʮʽʡ ʜʘʥʠʭ ʫ ʤʝʞʘʭ ʛʽʧʝʨʢʫʙʫ, ʧʦʙʫʜʦʚʘ ʨʽʟʥʠʭ 

ʡʦʛʦ ʧʨʦʝʢʮʽʡ ï ʧʽʜʤʥʦʞʠʥ ʛʽʧʝʨʢʫʙʫ, ʜʝʪʘʣʽʟʘʮʽʷ ʽ ʦʙʝʨʪʘʥʥʷ ʜʘʥʠʭ, ʘ ʪʘʢʦʞ ʮʽʣʠʡ 

ʨʷʜ 

ʽʥʰʠʭ ʦʧʝʨʘʮʽʡ. 

ɼʝʩʢʨʠʧʪʦʨʥʘ ʤʦʜʝʣʴ ï ʦʧʠʩʫʻ ʢʦʞʝʥ ʜʦʢʫʤʝʥʪ ʟʘ ʜʦʧʦʤʦʛʦʶ ʜʝʩʢʨʠʧʪʦʨʘ. 

ɼʝʩʢʨʠʧʪʦʨ ʤʘʻ ʞʦʨʩʪʢʫ ʩʪʨʫʢʪʫʨʫ ʽ ʷʚʣʷʻ ʩʦʙʦʶ ʥʘʙʦʨʠ ʜʝʷʢʠʭ ʣʝʢʩʠʯʥʠʭ 

ʦʜʠʥʠʮʴ (ʩʣʽʚ, ʩʣʦʚʦʩʧʦʣʫʯʝʥʴ, ʪʝʨʤʽʥʽʚ), ʷʢʽ ʧʦʪʨʽʙʥʽ ʜʣʷ ʨʦʙʦʪʠ ʟ ʜʦʢʫʤʝʥʪʘʤʠ. 

ɼʝʩʢʨʠʧʪʦʨʠ ʤʽʞ ʩʦʙʦʶ ʥʝ ʟʚ'ʷʟʘʥʽ. 

ʊʝʟʘʫʨʫʩʥʘ ʤʦʜʝʣʴ ï ʦʧʠʩʫʻ ʢʦʞʝʥ ʜʦʢʫʤʝʥʪ ʟʘ ʜʦʧʦʤʦʛʦʶ ʜʝʩʢʨʠʧʪʦʨʽʚ, ʘ 

ʪʘʢʦʞ ʟʤʽʩʪʦʚʥʠʭ ʚʽʜʥʦʰʝʥʴ ʤʽʞ ʣʝʢʩʠʯʥʠʤʠ ʦʜʠʥʠʮʷʤʠ (ʮʽʣʝ-ʯʘʩʪʠʥʘ, ʨʽʜ-ʚʠʜ, 

ʢʣʘʩ-ʧ̔ ʜʢʣʘʩ ʽ ʪ.ʽʥ.). ʎʽ ʤʦʜʝʣʽ ʜʦʟʚʦʣʷʶʪʴ ʧʽʜʚʠʱʠʪʠ ʝʬʝʢʪʠʚʥʽʩʪʴ ʜʝʩʢʨʠʧʪʦʨʥʠʭ 

ʤʦʜʝʣʝʡ ʟʘ ʨʘʭʫʥʦʢ ʙʽʣʴʰ ʝʬʝʢʪʠʚʥʦʛʦ ʚʽʜʦʙʨʘʞʝʥʥʷ ʧʨʝʜʤʝʪʥʦʾ ʦʙʣʘʩʪʽ. 

ɻʽʧʝʨʪʝʢʩʪʦʚʘ ʤʦʜʝʣʴ ï ʤʦʜʝʣʴ, ʱʦ ʟʘʩʥʦʚʘʥʘ ʥʘ ʨʦʟʤʽʪʮʽ ʜʦʢʫʤʝʥʪʘ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʩʧʝʮʽʘʣʴʥʠʭ ʥʘʚʽʛʘʮʽʡʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ, ʷʢʽ ʚʽʜʧʦʚʽʜʘʶʪʴ ʟʤʽʩʪʦʚʠʤ 

ʟʚ'ʷʟʢʘʤ ʤʽʞ ʨʽʟʥʠʤʠ ʜʦʢʫʤʝʥʪʘʤʠ, ʘʙʦ ʦʢʨʝʤʠʤʠ ʬʨʘʛʤʝʥʪʘʤʠ ʦʜʥʦʛʦ ʜʦʢʫʤʝʥʪʘ. 

ʊʘʢʽ ʢʦʥʩʪʨʫʢʮʽʾ ʫʪʚʦʨʶʶʪʴ ʜʝʷʢʫ ʩʝʤʘʥʪʠʯʥʫ ʤʝʨʝʞʫ ʚ ʙʘʟʽ ʜʦʢʫʤʝʥʪʽʚ. 

ʇʨʦʛʨʘʤʥʽ ʽ ʤʦʚʥʽ ʟʘʩʦʙʠ ʙʘʟ ʜʘʥʠʭ. 

ʆʩʥʦʚʫ ʧʨʦʛʨʘʤʥʠʭ ʟʘʩʦʙʽʚ ʙʘʥʢʘ ʜʘʥʠʭ ʩʢʣʘʜʘʻ ʉʋɹɼ. ɺ ʉʋɹɼ ʤʦʞʥʘ 

ʚʠʜʽʣʠʪʠ ʷʜʨʦ ʉʋɹɼ, ʷʢʝ ʧʽʜʪʨʠʤʫʻ ʩʫʢʫʧʥʽʩʪʴ ʙʘʟʦʚʠʭ ʤʝʭʘʥʽʟʤʽʚ ʨʦʙʦʪʠ ʟ ɹɼ, ʘ 

ʪʘʢʦʞ ʽʥʰʽ ʢʦʤʧʦʥʝʥʪʠ, ʷʢʽ ʟʘʙʝʟʧʝʯʫʶʪʴ ʟʘʩʦʙʠ ʪʝʩʪʫʚʘʥʥʷ, ʥʘʣʘʛʦʜʞʝʥʥʷ 

ʩʠʩʪʝʤʠ, ʫʪʽʣʽʪʠ, ʷʢʽ ʟʘʙʝʟʧʝʯʫʶʪʴ ʚʠʢʦʥʘʥʥʷ ʪʘʢʠʭ ʜʦʜʘʪʢʦʚʠʭ ʬʫʥʢʮʽʡ, ʷʢ 

ʚʽʜʥʦʚʣʝʥʥʷ ɹɼ, ʟʙʽʨ ʩʪʘʪʠʩʪʠʢʠ ʽ ʪ.ʽʥ. ɺʘʞʣʠʚʦʶ ʢʦʤʧʦʥʝʥʪʦʶ ʉʋɹɼ ʻ 

ʪʨʘʥʩʣʷʪʦʨʠ ʽ ʢʦʤʧʽʣʷʪʦʨʠ ʜʣʷ ʤʦʚ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ. ɼʣʷ ʨʦʙʦʪʠ ʟ ɹɼ 

ʨʦʟʨʦʙʣʷʶʪʴʩʷ ʟʘʩʪʦʩʫʚʘʥʥʷ. 

ɿʘʩʪʦʩʫʚʘʥʥʷ ï ʧʨʦʛʨʘʤʘ, ʷʢʘ ʧʨʠʟʥʘʯʝʥʘ ʜʣʷ ʨʽʰʝʥʥʷ ʜʝʷʢʦʾ ʩʫʢʫʧʥʦʩʪʽ 

ʟʘʜʘʯ ʚ ʜʘʥʽʡ ʧʨʝʜʤʝʪʥʽʡ ʦʙʣʘʩʪʽ, ʘʙʦ ʷʢʘ ʷʚʣʷʻ ʩʦʙʦʶ ʪʠʧʦʚʠʡ ʽʥʩʪʨʫʤʝʥʪʘʨʽʡ, ʱʦ 

ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʚ ʨʽʟʥʠʭ ʧʨʝʜʤʝʪʥʠʭ ʦʙʣʘʩʪʷʭ. ɿʘʩʪʦʩʫʚʘʥʥʷ ʤʦʞʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ 
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ʨʽʟʥʽ ʜʞʝʨʝʣʘ ʜʘʥʠʭ (ʬʘʢʪʦʛʨʘʬʽʯʥʽ, ʜʦʢʫʤʝʥʪʘʣʴʥʽ, WEB ʽ ʪ.ʽʥ.), ʤʘʪʠ ʨʽʟʥʫ 

ʘʨʭʽʪʝʢʪʫʨʫ (ʜʚʦʣʘʥʢʦʚʫ, ʪʨʠʣʘʥʢʦʚʫ, ʨʦʟʧʦʜʽʣʝʥʫ). 

ɿʘʩʪʦʩʫʚʘʥʥʷ ʙʘʟʠ ʜʘʥʠʭ ï ʟʘʩʪʦʩʫʚʘʥʥʷ, ʷʢʝ ʚʠʢʦʨʠʩʪʦʚʫʻ ʨʝʩʫʨʩʠ ʜʝʷʢʦʾ 

ʩʠʩʪʝʤʠ ʙʘʟ ʜʘʥʠʭ. ɼʣʷ ʜʦʩʪʫʧʘ ʜʦ ɹɼ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʽʥʪʝʨʬʝʡʩ ʧʨʠʢʣʘʜʥʦʛʦ 

ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʉʋɹɼ, ʚ ʩʝʨʝʜʦʚʠʱʽ ʷʢʦʾ ʚʽʥ ʧʽʜʪʨʠʤʫʻʪʴʩʷ. ɿʘʩʪʦʩʫʚʘʥʥʷ ʤʦʞʫʪʴ 

ʙʫʪʠ ʥʘʧʠʩʘʥʽ ʥʘ ʩʪʘʥʜʘʨʪʥʽʡ ʘʣʛʦʨʠʪʤʽʯʥʽʡ ʤʦʚʽ ʧʨʦʛʨʘʤʫʚʘʥʥʷ (Pascal, C, Basic 

ʪʦʱʦ) ʟ ʚʙʫʜʦʚʘʥʠʤʠ ʦʧʝʨʘʪʦʨʘʤʠ ʥʘ ʤʦʚʽ SQL. 

ʄʦʚʘ ʜʘʥʠʭ ï ʤʦʚʘ, ʷʢʘ ʧʨʠʟʥʘʯʝʥʘ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʜʘʥʠʭ, ʤʘʥʽʧʫʣʶʚʘʥʥʷ 

ʜʘʥʠʤʠ, ʘ ʪʘʢʦʞ ʽʥʰʠʭ ʬʫʥʢʮʽʡ ʚ ʪʝʨʤʽʥʘʭ ʧʦʥʷʪʴ ʽ ʨʘʤʢʘʭ ʤʦʞʣʠʚʦʩʪʝʡ, ʷʢʽ 

ʧʝʨʝʜʙʘʯʝʥʽ ʚ ʤʦʜʝʣʽ ʜʘʥʠʭ, ʱʦ ʧʽʜʪʨʠʤʫʻʪʴʩʷ ʨʦʟʛʣʷʜʫʚʘʥʦʶ ʉʋɹɼ. 

ʄʦʚʘ ʟʘʧʠʪʽʚ ï ʤʦʚʘ ʜʦʩʪʫʧʫ ʜʦ ɹɼ, ʷʢʘ ʦʨʽʻʥʪʦʚʘʥʘ ʥʘ ʢʦʨʠʩʪʫʚʘʯʘ. ʄʦʚʘ 

ʟʘʧʠʪʽʚ ʥʘʣʝʞʠʪʴ ʜʦ ʜʝʢʣʘʨʘʪʠʚʥʠʭ ʤʦʚ, ʦʧʠʩʫʻ ʚʣʘʩʪʠʚʦʩʪʽ ʽ ʚʟʘʻʤʦʟʚ'ʷʟʢʠ 

ʩʫʪʥʦʩʪʝʡ, ʘʣʝ ʥʝ ʦʧʠʩʫʻ ʘʣʛʦʨʠʪʤ ʨʽʰʝʥʥʷ ʟʘʜʘʯʽ. ʗʢ ʧʨʘʚʠʣʦ ʤʦʚʘ ʟʘʧʠʪʽʚ 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʚ ʽʥʪʝʨʘʢʪʠʚʥʦʤʫ ʨʝʞʠʤʽ, ʘ ʪʘʢʦʞ ʤʦʞʝ ʚʙʫʜʦʚʫʚʘʪʠʩʷ ʚ 

ʧʨʦʛʨʘʤʥʠʡ ʢʦʜ ʟʘʩʪʦʩʫʚʘʥʴ. 

ʄʦʚʘ ʤʘʥʽʧʫʣʶʚʘʥʥʷ ʜʘʥʠʤʠ (Data Manipulation Language ï DML ) ï 

ʤʦʚʘ, ʷʢʘ ʨʝʘʣʽʟʫʻ ʦʧʝʨʘʮʽʡʥʽ ʤʦʞʣʠʚʦʩʪʽ ʤʦʜʝʣʽ ʜʘʥʠʭ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ. ʎʷ 

ʤʦʚʘ ʚʠʟʥʘʯʘʻ ʦʧʝʨʘʮʽʾ, ʷʢʽ ʜʦʧʫʩʪʠʤʽ ʥʘʜ ʜʘʥʠʤʠ, ʱʦ ʟʥʘʭʦʜʷʪʴʩʷ ʚ ɹɼ. 

ʄʦʚʘ ʚʠʟʥʘʯʝʥʥʷ ʜʘʥʠʭ (Data Definition Language ï DDL) ï ʤʦʚʘ, ʷʢʘ 

ʩʣʫʞʠʪʴ ʜʣʷ ʦʧʠʩʫ ʩʪʨʫʢʪʫʨʠ ɹɼ, ʦʙʤʝʞʝʥʴ ʮʽʣʽʩʥʦʩʪʽ, ʘ ʪʘʢʦʞ, ʤʦʞʣʠʚʦ, ʜʣʷ 

ʩʧʝʮʠʬʽʢʘʮʽʾ ʧʨʦʮʝʜʫʨ, ʱʦ ʟʙʝʨʽʛʘʶʪʴʩʷ, ʪʨʠʛʝʨʽʚ, ʦʙʤʝʞʝʥʴ ʫʧʨʘʚʣʽʥʥʷ ʜʦʩʪʫʧʦʤ ʽ 

ʪ.ʽʥ. 

ʌʫʥʢʮʽʦʥʘʣʴʥʽ ʤʦʞʣʠʚʦʩʪʽ ʤʦʚ ʚʠʟʥʘʯʝʥʥʷ ʽ ʤʘʥʽʧʫʣʶʚʘʥʥʷ ʤʦʞʫʪʴ 

ʽʥʪʝʛʨʫʚʘʪʠʩʷ ʚ ʻʜʠʥʫ ʤʦʚʫ ʜʘʥʠʭ. 

ʄʦʚʘ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʙʘʟ ʜʘʥʠʭ ï ʤʦʚʘ, ʷʢʘ ʟʘʙʝʟʧʝʯʫʻ ʢʦʥʮʝʧʪʫʘʣʴʥʦ ʻʜʠʥʝ 

ʽʥʪʝʛʨʦʚʘʥʝ ʩʝʨʝʜʦʚʠʱʝ, ʷʢʝ ʟʘʩʥʦʚʘʥʦ ʥʘ ʻʜʠʥʽʡ ʤʦʜʝʣʽ ʜʘʥʠʭ, ʜʣʷ ʧʨʦʛʨʘʤʫʚʘʥʥʷ 

ʟʘʩʪʦʩʫʚʘʥʴ ʽ ʫʧʨʘʚʣʽʥʥʷ ʜʘʥʠʤʠ ʚ ɹɼ. ʊʘʢʽ ʤʦʚʠ ʦʙ'ʻʜʥʫʶʪʴ ʬʫʥʢʮʽʾ ʪʨʘʜʠʮʽʡʥʠʭ 

ʤʦʚ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʽʟ ʟʘʩʦʙʘʤʠ ʦʧʠʩʫ ʽ ʤʘʥʽʧʫʣʶʚʘʥʥʷ ʜʘʥʠʤʠ ʚ ɹɼ. 

ʄʦʚʘ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʙʘʟʦʚʘ ï ʪʨʘʜʠʮʽʡʥʘ ʤʦʚʘ ʧʨʦʛʨʘʤʫʚʘʥʥʷ, ʜʣʷ ʷʢʦʾ ʜʘʥʘ 

ʉʋɹɼ ʟʘʙʝʟʧʝʯʫʻ ʽʥʪʝʨʬʝʡʩ ʧʨʠʢʣʘʜʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ (API). ʇʨʠʢʣʘʜʥʘ 

ʧʨʦʛʨʘʤʘ, ʷʢʘ ʥʘʧʠʩʘʥʘ ʥʘ ʮʽʡ ʤʦʚʽ, ʤʘʻ ʜʦʩʪʫʧ ʜʦ ʜʝʷʢʠʭ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ 

ʤʦʞʣʠʚʦʩʪʝʡ ʉʋɹɼ ʽ ʤʦʞʝ ʚʠʢʦʥʫʚʘʪʠ ʟ ʾʾ ʜʦʧʦʤʦʛʦʶ ʜʦʩʪʫʧ ʜʦ ɹɼ. 

ʄʦʚʠ, ʷʢʽ ʥʘʣʝʞʘʪʴ ʜʦ ʤʦʚ ʯʝʪʚʝʨʪʦʛʦ ʧʦʢʦʣʽʥʥʷ (Fourth- Generation 

Language ï 4GL), ʤʘʶʪʴ ʪʘʢʽ ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʤʦʞʣʠʚʦʩʪʽ: 

ī  ʛʝʥʝʨʘʪʦʨʠ ʝʢʨʘʥʥʠʭ ʬʦʨʤ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʰʘʙʣʦʥʽʚ ʚʚʦʜʫ ʽ ʚʽʜʦʙʨʘʞʝʥʥʷ 

ʜʘʥʠʭ; 

ī  ɹɼ; 

ī  

ī ʛʝʥʝʨʘʪʦʨʠ ʟʘʧʠʪʽʚ; 

ī ʛʝʥʝʨʘʪʦʨʠ ʜʣʷ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʜʘʥʠʭ ʫ ʚʠʛʣʷʜʽ ʨʽʟʥʦʛʦ ʨʦʜʫ ʜʽʘʛʨʘʤ. 

ɼʣʷ ʬʦʨʤʫʚʘʥʥʷ ʟʘʧʠʪʫ ʟʘ ʜʦʧʦʤʦʛʦʶ ʨʽʟʥʠʭ ʉʋɹɼ ʥʘʡʯʘʩʪʽʰʝ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ 

ʜʚʽ ʦʩʥʦʚʥʽ ʤʦʚʠ ʦʧʠʩʫ ʟʘʧʠʪʽʚ: 

SQL (Structured Query Language) ï ʩʪʨʫʢʪʫʨʦʚʘʥʘ ʤʦʚʘ ʟʘʧʠʪʽʚ; 

QBE (Query By Example) ï ʤʦʚʘ ʟʘʧʠʪʽʚ ʟʘ ʟʨʘʟʢʦʤ. 

ɻʦʣʦʚʥʘ ʨʽʟʥʠʮʷ ʤʽʞ ʮʠʤʠ ʤʦʚʘʤʠ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ ʤʦʚʘ QBE ʧʝʨʝʜʙʘʯʘʻ ʨʫʯʥʝ 

ʘʙʦ ʚʽʟʫʘʣʴʥʝ ʬʦʨʤʫʚʘʥʥʷ ʟʘʧʠʪʫ, ʘ ʤʦʚʘ SQL ï ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʟʘʧʠʪʫ. 
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ʄʦʚʘ SQL ʻ ʥʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʦʶ ʤʦʚʦʶ ʜʣʷ ʨʦʙʦʪʠ ʟ ɹɼ. ʅʘ ʜʘʥʠʡ ʯʘʩ 

ʽʩʥʫʶʪʴ ʪʘʢʽ ʤʽʞʥʘʨʦʜʥʽ ʩʪʘʥʜʘʨʪʠ ʥʘ ʤʦʚʫ SQL: SQL1, SQL2, SQL3. 

ʄʦʚʘ SQL ʥʝ ʚʦʣʦʜʽʻ ʬʫʥʢʮʽʷʤʠ ʧʦʚʥʦʮʽʥʥʦʾ ʤʦʚʠ ʨʦʟʨʦʙʢʠ ʽ ʦʨʽʻʥʪʦʚʘʥʘ ʥʘ 

ʜʦʩʪʫʧ ʜʦ ɹɼ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʤʦʚʠ SQL ʤʦʞʝ ʙʫʪʠ ʩʘʤʦʩʪʽʡʥʠʤ ʽ ʚʦʥʘ ʤʦʞʝ 

ʚʢʣʶʯʘʪʠʩʷ ʚ ʩʢʣʘʜ ʟʘʩʦʙʽʚ ʨʦʟʨʦʙʢʠ ʧʨʦʛʨʘʤ. ɺ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʾʾ ʥʘʟʠʚʘʶʪʴ 

ʚʙʫʜʦʚʘʥʦʶ SQL. ʈʦʟʨʽʟʥʷʶʪʴ ʜʚʘ ʛʦʣʦʚʥʠʭ ʤʝʪʦʜʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʙʫʜʦʚʘʥʦʛʦ 

SQL: ʩʪʘʪʠʯʥʠʡ ʽ ʜʠʥʘʤʽʯʥʠʡ. 

ʉʪʘʪʠʯʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʝʨʝʜʙʘʯʘʻ ʟʘʩʪʦʩʫʚʘʥʥʷ ʉʪʘʪʠʯʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʧʝʨʝʜʙʘʯʘʻ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚ ʧʨʦʛʨʘʤʽ ʬʫʥʢʮʽʡ ʚʠʢʣʠʢʽʚ ʤʦʚʠ SQL, ʷʢʽ ʚʢʣʶʯʘʶʪʴʩʷ 

ʚ ʧʨʦʛʨʘʤʥʠʡ ʤʦʜʫʣʴ ʽ ʚʠʢʦʥʫʶʪʴʩʷ ʧʽʩʣʷ ʢʦʤʧʽʣʷʮʽʾ ʧʨʦʛʨʘʤʠ. 

ɼʠʥʘʤʽʯʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʝʨʝʜʙʘʯʘʻ ʜʠʥʘʤʽʯʥʫ ʧʦʙʫʜʦʚʫ ʚʠʢʣʠʢʽʚ ʬʫʥʢʮʽʡ ʤʦʚʠ 

SQL ʪʘ ʽʥʪʝʨʧʨʝʪʘʮʽʶ ʮʠʭ ʚʠʢʣʠʢʽʚ ʫ ʭʦʜʽ ʚʠʢʦʥʘʥʥʷ ʧʨʦʛʨʘʤʠ. ɼʠʥʘʤʽʯʥʠʡ ʤʝʪʦʜ 

ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʪʦʜʽ, ʢʦʣʠ ʚʠʜ SQL ʟʘʧʠʪʫ ʟʘʟʜʘʣʝʛʽʜʴ ʥʝʚʽʜʦʤʠʡ ʽ ʙʫʜʫʻʪʴʩʷ ʫ 

ʜʽʘʣʦʟʽ ʟ ʢʦʨʠʩʪʫʚʘʯʝʤ. 

ɹʫʜʴ-ʷʢʝ SQL-ʟʘʩʪʦʩʫʚʘʥʥʷ ʨʝʣʷʮʽʡʥʦʾ ɹɼ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʪʨʴʦʭ ʯʘʩʪʠʥ: 

ʽʥʪʝʨʬʝʡʩʘ ʢʦʨʠʩʪʫʚʘʯʘ, ʥʘʙʦʨʫ ʪʘʙʣʠʮʴ ʚ ɹɼ ʽ SQL-ʤʘʰʠʥʠ. 

 

ɸʨʭʽʪʝʢʪʫʨʘ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʩʠʩʪʝʤʠ. 

ɽʬʝʢʪʠʚʥʽʩʪʴ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʩʠʩʪʝʤʠ ʙʘʛʘʪʦ ʚ ʯʦʤʫ ʟʘʣʝʞʠʪʴ 

ʚʽʜ ʾʾ ʘʨʭʽʪʝʢʪʫʨʠ. ʌʫʥʢʮʽʦʥʘʣʴʥʽ ʯʘʩʪʠʥʠ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʩʠʩʪʝʤʠ ʤʦʞʫʪʴ 

ʨʦʟʤʽʱʫʚʘʪʠʩʷ ʥʘ ʦʜʥʦʤʫ ʘʙʦ ʥʘ ʜʝʢʽʣʴʢʦʭ ʢʦʤʧ'ʶʪʝʨʘʭ. ʋ ʨʘʟʽ, ʷʢʱʦ ʽʥʬʦʨʤʘʮʽʡʥʘ 

ʩʠʩʪʝʤʘ ʨʦʟʤʽʱʫʻʪʴʩʷ ʥʘ ʦʜʥʦʤʫ ʢʦʤʧ'ʶʪʝʨʽ, ʤʦʞʣʠʚʽ ʪʘʢʽ ʚʘʨʽʘʥʪʠ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʨʦʛʨʘʤʥʠʭ ʟʘʩʦʙʽʚ: ʟʘʩʪʦʩʫʚʘʥʥʷ ʽ ʉʋɹɼ, ʟʘʩʪʦʩʫʚʘʥʥʷ ʽ ʷʜʨʦ 

ʉʋɹɼ, ʥʝʟʘʣʝʞʥʝ ʟʘʩʪʦʩʫʚʘʥʥʷ. 

ʋ ʧʝʨʰʦʤʫ ʚʠʧʘʜʢʫ ʚʟʘʻʤʦʜʽʷ ʢʦʨʠʩʪʫʚʘʯʘ ʽ ʉʋɹɼ ʚʠʢʦʥʫʻʪʴʩʷ ʘʙʦ ʥʘʧʨʷʤʫ ʯʝʨʝʟ 

ʢʦʨʠʩʪʫʚʘʮʴʢʠʡ ʽʥʪʝʨʬʝʡʩ ʉʋɹɼ, ʘʙʦ ʟʘ ʜʦʧʦʤʦʛʦʶ ʟʘʩʪʦʩʫʚʘʥʥʷ. 

 
 

ʋ ʜʨʫʛʦʤʫ ʚʠʧʘʜʢʫ ʚʟʘʻʤʦʜʽʷ ʢʦʨʠʩʪʫʚʘʯʘ ʽ ʉʋɹɼ ʚʠʢʦʥʫʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʊʘʢʠʡ ʧʽʜʭʽʜ ʜʦʟʚʦʣʷʻ ʧʽʜʚʠʱʠʪʠ ʰʚʠʜʢʽʩʪʴ ʨʦʙʦʪʠ ʟʘʩʪʦʩʫʚʘʥʥʷ, 

ʟʤʝʥʰʠʪʠ ʦʙ'ʻʤ ʥʝʦʙʭʽʜʥʦʾ ʧʘʤ'ʷʪʽ. 

 
ʉʪʚʦʨʝʥʥʷ ʥʝʟʘʣʝʞʥʠʭ ʟʘʩʪʦʩʫʚʘʥʴ ʜʦʟʚʦʣʷʻ ʟʚʝʨʪʘʪʠʩʷ ʜʦ ɹɼ ʙʝʟ ʉʋɹɼ. ʊʘʢʠʡ 

ʧʽʜʭʽʜ ʜʦʟʚʦʣʷʻ ʱʝ ʙʽʣʴʰʝ ʧʽʜʚʠʱʠʪʠ ʰʚʠʜʢʽʩʪʴ ʨʦʙʦʪʠ ʟʘʩʪʦʩʫʚʘʥʥʷ, ʟʤʝʥʰʠʪʠ 

ʦʙ'ʻʤ ʥʝʦʙʭʽʜʥʦʾ ʧʘʤ'ʷʪʽ. ʅʝʜʦʣʽʢʠ ʪʘʢʦʛʦ ʧʽʜʭʦʜʫ ʧʦʚ'ʷʟʘʥʽ ʟ ʪʨʫʜʦʤʽʩʪʢʽʩʪʶ 

ʜʦʨʦʙʢʠ ʟʘʩʪʦʩʫʚʘʥʴ, ʚʽʜʩʫʪʥʽʩʪʶ ʩʪʘʥʜʘʨʪʥʠʭ ʟʘʩʦʙʽʚ ʉʋɹɼ ʧʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʶ 

ɹɼ. 
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ʇʨʠ ʽʥʪʝʛʨʘʮʽʾ ʢʦʤʧ'ʶʪʝʨʽʚ ʚ ʤʝʨʝʞʽ ʚʠʥʠʢʘʻ ʤʦʞʣʠʚʽʩʪʴ ʨʦʟʧʦʜʽʣʫ 

ʟʘʩʪʦʩʫʚʘʥʴ, ʱʦ ʧʨʘʮʶʶʪʴ ʟ ʻʜʠʥʦʶ ɹɼ, ʘ ʪʘʢʦʞ ʩʘʤʦʾ ɹɼ ʧʦ ʤʝʨʝʞʽ. ʅʘʡʙʽʣʴʰ 

ʧʦʰʠʨʝʥʦʶ ʻ ʩʭʝʤʘ, ʧʨʠ ʷʢʽʡ ʢʦʞʝʥ ʢʦʨʠʩʪʫʚʘʯ ʤʘʻ ʩʚʦʶ ʧʝʨʩʦʥʘʣʴʥʫ ɹɼ (ʂɹɼ) ʽ 

ʟʚʝʨʪʘʻʪʴʩʷ ʜʦ ʩʝʨʚʝʨʥʦʾ ɹɼ (ʉɹɼ) ʟʘ ʽʥʬʦʨʤʘʮʽʻʶ, ʱʦ ʩʧʽʣʴʥʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ 

ʙʘʛʘʪʴʤʘ ʢʦʨʠʩʪʫʚʘʯʘʤʠ  

 
ʇʽʜ ʩʝʨʚʝʨʦʤ ʨʦʟʫʤʽʻʪʴʩʷ ʢʦʤʧ'ʶʪʝʨ ʘʙʦ ʧʨʦʛʨʘʤʘ, ʷʢʽ ʢʝʨʫʶʪʴ ʧʝʚʥʠʤʠ 

ʨʝʩʫʨʩʘʤʠ. ʂʣʽʻʥʪ ï ʮʝ ʪʝʞ ʢʦʤʧ'ʶʪʝʨ ʘʙʦ ʧʨʦʛʨʘʤʘ, ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʮʝʡ 

ʨʝʩʫʨʩ. ʊʘʢʠʡ ʧʽʜʭʽʜ ʜʦʟʚʦʣʷʻ ʧʦʻʜʥʫʚʘʪʠ ʧʝʨʝʚʘʛʠ ʮʝʥʪʨʘʣʽʟʦʚʘʥʦʛʦ ʟʙʝʨʽʛʘʥʥʷ ʟ 

ʽʥʜʠʚʽʜʫʘʣʴʥʦʶ ʨʦʙʦʪʦʶ ʢʦʨʠʩʪʫʚʘʯʽʚ. 

ʂʦʥʪʨʦʣʴʥʽ ʟʘʧʠʪʘʥʥʷ. 

1. ʅʘʟʚʘʪʠ ʦʩʥʦʚʥʽ ʤʦʜʝʣʽ ʜʘʥʠʭ ʽ ʜʘʪʠ ʾʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ. 

2. ɺ ʯʦʤʫ ʨʽʟʥʠʮʷ ʤʽʞ ʨʝʣʷʮʽʡʥʦʶ ʽ ʦʙ'ʻʢʪʥʦ-ʨʝʣʷʮʽʡʥʦʶ ʤʦʜʝʣʷʤʠ? 

3. ʗʢʽ ʧʝʨʝʚʘʛʠ ʽ ʥʝʜʦʣʽʢʠ ʦʙ'ʻʢʪʥʦ-ʦʨʽʻʥʪʦʚʘʥʦʾ ʤʦʜʝʣʽ? 

4. ɼʘʪʠ ʢʣʘʩʠʬʽʢʘʮʽʶ ʧʨʦʛʨʘʤʥʠʭ ʽ ʤʦʚʥʠʭ ʟʘʩʦʙʽʚ ʧʦ ʨʦʙʦʪʽ ʟ ɹɼ. 

5. ɺʢʘʟʘʪʠ ʦʩʥʦʚʥʽ ʘʨʭʽʪʝʢʪʫʨʥʽ ʨʽʰʝʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʩʠʩʪʝʤʠ ʟ ʙʘʟʘʤʠ ʜʘʥʠʭ. 

 

˟̆ ̍ ́2. ˓ ̤̉̓̓̃̉̊ ̗̉̋̌ ̑̏̈̑̏̂̋̉ ̨̨̗̩̎̏̑̍́̊̎̏̕ ̒̉̒̓̆̍̉Ȣ ˗̗̝̏̎̆̐̓̔́̌̎̆ 
̠̐̑̏̆̋̓̔̃́̎̎ ̂́̈ ̖̅́̎̉Ȣ 

ʇʣʘʥ 
1. ɾʠʪʪʻʚʠʡ ʮʠʢʣ ʙʘʟʠ ʜʘʥʠʭ 

2. ʇʣʘʥʫʚʘʥʥʷ ʙʘʟʠ ʜʘʥʠʭ 

3. ɸʥʘʣʽʟ ʚʠʤʦʛ ʜʦ ʙʘʟʠ ʜʘʥʠʭ 

4. ʇʨʦʝʢʪʫʚʘʥʥʷ ʙʘʟʠ ʜʘʥʠʭ 

5. ʈʦʟʨʦʙʢʘ ʟʘʩʪʦʩʫʚʘʥʴ 

6. ʈʝʘʣʽʟʘʮʽʷ. ʊʝʩʪʫʚʘʥʥʷ. ɽʢʩʧʣʫʘʪʘʮʽʷ. 

7. ʂʦʥʮʝʧʪʫʘʣʴʥʽ ʤʦʜʝʣʽ. 

8. ʄʦʜʝʣʴ "ʩʫʪʥʽʩʪʴ-ʟʚ'ʷʟʦʢ" 

9. ʈʦʟʰʠʨʝʥʘ ʤʦʜʝʣʴ "ʩʫʪʥʽʩʪʴ ï ʟʚ'ʷʟʦʢ"  

10. ʇʨʦʙʣʝʤʠ ʧʦʙʫʜʦʚʠ ʤʦʜʝʣʝʡ "ʩʫʪʥʽʩʪʴ ï ʟʚ'ʷʟʦʢ". 

11. ɿʘʜʘʯʽ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʩʠʩʪʝʤʠ. 

12. ɸʥʘʣʽʟ ʧʨʝʜʤʝʪʥʦʾ ʦʙʣʘʩʪʽ 
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13. ʇʦʙʫʜʦʚʘ ER-ʜʽʘʛʨʘʤʠ 

 

ɾʠʪʪʻʚʠʡ ʮʠʢʣ ʙʘʟʠ ʜʘʥʠʭ. 

ɯʥʬʦʨʤʘʮʽʡʥʘ ʩʠʩʪʝʤʘ ʚʠʢʦʥʫʻ ʬʫʥʢʮʽʾ ʟʙʦʨʫ ʪʘ ʟʙʝʨʝʞʝʥʥʷ ʜʘʥʠʭ, ʘ ʪʘʢʦʞ 

ʦʙʨʦʙʢʫ ʪʘ ʤʘʥʽʧʫʣʶʚʘʥʥʷ ʜʘʥʠʤʠ. ɺʦʥʘ ʟʘʙʝʟʧʝʯʫʻ ʩʪʨʫʢʪʫʨʫʚʘʥʥʷ ʜʘʥʠʭ ʽ 

ʫʧʨʘʚʣʽʥʥʷ ʥʠʤʠ. 

ɽʬʝʢʪʠʚʥʽʩʪʴ ʨʦʙʦʪʠ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʩʠʩʪʝʤʠ ʟʘʣʝʞʠʪʴ ʚʽʜ ʪʘʢʠʭ ʩʢʣʘʜʦʚʠʭ: 

ī ʧʨʦʝʢʪʫ ʪʘ ʨʝʘʣʽʟʘʮʽʾ ʙʘʟʠ ʜʘʥʠʭ; 

ī ʧʨʦʝʢʪʫ ʪʘ ʨʝʘʣʽʟʘʮʽʾ ʟʘʩʪʦʩʫʚʘʥʴ; 

ī ʩʫʧʨʦʚʦʜʞʝʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʩʠʩʪʝʤʠ. 

ɹʘʟʘ ʜʘʥʠʭ ʻ ʬʫʥʜʘʤʝʥʪʘʣʴʥʠʤ ʢʦʤʧʦʥʝʥʪʦʤ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʩʠʩʪʝʤʠ ʽ 

ʧʨʦʝʢʪʫʚʘʥʥʷ ɹɼ ʚʠʢʦʥʫʻʪʴʩʷ ʚ ʨʘʤʢʘʭ ʧʨʦʝʢʪʫʚʘʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʩʠʩʪʝʤʠ. 

ɯʥʬʦʨʤʘʮʽʡʥʘ ʩʠʩʪʝʤʘ ʤʘʻ ʞʠʪʪʻʚʠʡ ʮʠʢʣ (Systems Development Life Cicle, SDLC), 

ʷʢʠʡ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʪʘʢʠʭ ʝʪʘʧʽʚ: 

ī ʧʣʘʥʫʚʘʥʥʷ; 

ī ʟʙʽʨ ʽ ʘʥʘʣʽʟ ʚʠʤʦʛ; 

ī ʧʨʦʝʢʪʫʚʘʥʥʷ; 

ī ʨʝʘʣʽʟʘʮʽʷ; 

ī ʪʝʩʪʫʚʘʥʥʷ; 

ī ʩʫʧʨʦʚʦʜʞʝʥʥʷ. 

ʎʽ ʝʪʘʧʠ ʥʝ ʻ ʩʪʨʦʛʦ ʧʦʩʣʽʜʦʚʥʠʤʠ ʽ ʧʝʨʝʜʙʘʯʘʶʪʴ ʧʦʚʝʨʥʝʥʥʷ ʥʘ ʧʦʧʝʨʝʜʥʽ ʝʪʘʧʠ 

ʟʘ ʜʦʧʦʤʦʛʦʶ ʟʚʦʨʦʪʥʠʭ ʟʚ'ʷʟʢʽʚ. ɹɼ, ʷʢ ʯʘʩʪʠʥʘ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʩʠʩʪʝʤʠ, ʤʘʻ ʩʚʽʡ 

ʞʠʪʪʻʚʠʡ ʮʠʢʣ.  

ɾʠʪʪ̒ʚʠʡ ʮʠʢʣ ɹɼ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʪʘʢʠʭ ʝʪʘʧʽʚ: 

ī ʧʣʘʥʫʚʘʥʥʷ ɹɼ; 

ī ʘʥʘʣʽʟ ʚʠʤʦʛ ʜʦ ɹɼ; 

ī ʧʨʦʝʢʪʫʚʘʥʥʷ ɹɼ (ʢʦʥʮʝʧʪʫʘʣʴʥʝ , ʣʦʛʽʯʥʝ, ʬʽʟʠʯʥʝ); 

ī ʨʦʟʨʦʙʢʘ ʟʘʩʪʦʩʫʚʘʥʴ; 

ī ʨʝʘʣʽʟʘʮʽʷ ʽ ʟʘʚʘʥʪʘʞʝʥʥʷ ʜʘʥʠʭ; 

ī ʪʝʩʪʫʚʘʥʥʷ; 

ī ʝʢʩʧʣʫʘʪʘʮʽʷ. 
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ʂʦʥʢʨʝʪʥʝ ʥʘʧʦʚʥʝʥʥʷ ʢʦʞʥʦʛʦ ʝʪʘʧʫ ʟʥʘʯʥʦʶ ʤʽʨʦʶ ʟʘʣʝʞʠʪʴ ʚʽʜ ʩʢʣʘʜʥʦʩʪʽ 

ʧʨʦʜʫʢʪʫ, ʱʦ ʨʦʟʨʦʙʣʷʻʪʴʩʷ. ɼʣʷ ʥʝʚʝʣʠʢʠʭ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʩʪʝʤ ʢʽʣʴʢʽʩʪʴ ʝʪʘʧʽʚ 

ʤʦʞʝ ʙʫʪʠ ʟʤʝʥʰʝʥʘ. ʈʦʟʛʣʷʥʝʤʦ ʙʽʣʴʰ ʜʝʪʘʣʴʥʦ ʟʤʽʩʪ ʢʦʞʥʦʛʦ ʝʪʘʧʫ. 

ʇʣʘʥʫʚʘʥʥʷ ʙʘʟʠ ʜʘʥʠʭ. 

ɽʪʘʧ ʧʣʘʥʫʚʘʥʥʷ ʙʘʟʠ ʜʘʥʠʭ ʧʝʨʝʜʙʘʯʘʻ ʨʦʟʨʦʙʢʫ ʟʘʛʘʣʴʥʦʛʦ ʩʪʨʘʪʝʛʽʯʥʦʛʦ ʧʣʘʥʫ, 

ʷʢʠʡ ʜʦʟʚʦʣʠʪʴ ʝʬʝʢʪʠʚʥʦ ʨʝʘʣʽʟʫʚʘʪʠ ʝʪʘʧʠ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ɹɼ. ʊʫʪ 

ʚʠʨʽʰʫʶʪʴʩʷ ʪʘʢʽ ʧʠʪʘʥʥʷ: 

ī ʘʥʘʣʽʟ ʽʩʥʫʶʯʠʭ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʩʪʝʤ; 

ī ʜʦʮʽʣʴʥʽʩʪʴ ʟʤʽʥʠ ʽʩʥʫʶʯʦʾ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʩʠʩʪʝʤʠ; 

ī ʦʙʩʷʛ ʨʦʙʽʪ ʽ ʨʝʩʫʨʩʽʚ, ʚʘʨʪʽʩʪʴ ʧʨʦʝʢʪʫ; 

ī ʚʠʟʥʘʯʝʥʥʷ ʪʝʭʥʽʯʥʦʛʦ ʟʘʚʜʘʥʥʷ ʜʣʷ ʧʨʦʝʢʪʫ ʙʘʟʠ ʜʘʥʠʭ; 

ī ʚʠʟʥʘʯʝʥʥʷ ʪʝʭʥʽʯʥʠʭ ʚʠʤʦʛ; 

ī ʨʦʟʨʦʙʢʘ ʤʝʪʦʜʦʣʦʛʽʾ ʟʙʦʨʫ ʜʘʥʠʭ, ʚʠʟʥʘʯʝʥʥʷ ʾʭ ʬʦʨʤʘʪʫ; 

ī ʚʠʟʥʘʯʝʥʥʷ ʥʝʦʙʭʽʜʥʦʾ ʜʦʢʫʤʝʥʪʘʮʽʾ; 

ī ʚʠʟʥʘʯʝʥʥʷ ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʧʨʦʝʢʪʫʚʘʥʥʷ ʽ ʨʝʘʣʽʟʘʮʽʾ ʟʘʩʪʦʩʫʚʘʥʴ. 

ɸʥʘʣʽʟ ʚʠʤʦʛ ʜʦ ʙʘʟʠ ʜʘʥʠʭ. 

ʅʘ ʝʪʘʧʽ ʘʥʘʣʽʟʫ ʚʠʤʦʛ ʜʦ ʙʘʟʠ ʜʘʥʠʭ ʚʠʨʽʰʫʶʪʴʩʷ ʪʘʢʽ ʟʘʜʘʯʽ: 

ī ʚʠʟʥʘʯʝʥʥʷ ʜʽʘʧʘʟʦʥʫ ʜʽʾ ʽ ʛʨʘʥʠʮʴ ʟʘʩʪʦʩʫʚʘʥʴ ɹɼ; 

ī ʚʠʟʥʘʯʝʥʥʷ ʩʢʣʘʜʫ ʢʦʨʠʩʪʫʚʘʯʽʚ ʽ ʦʙʣʘʩʪʝʡ ʟʘʩʪʦʩʫʚʘʥʥʷ; 

ī ʚʠʟʥʘʯʝʥʥʷ ʧʨʝʜʩʪʘʚʣʝʥʴ ʢʦʨʠʩʪʫʚʘʯʽʚ, ʱʦ ʧʽʜʪʨʠʤʫʶʪʴʩʷ ɹɼ. 

ʅʘ ʮʴʦʤʫ ʝʪʘʧʽ ʪʘʢʦʞ ʟʙʠʨʘʶʪʴʩʷ ʽ ʘʥʘʣʽʟʫʶʪʴʩʷ ʚʠʤʦʛʠ ʢʦʨʠʩʪʫʚʘʯʽʚ: 

ī ʦʧʠʩ ʜʘʥʠʭ, ʱʦ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ (ʚʭʽʜʥʽ ʽ ʚʠʭʽʜʥʽ ʜʦʢʫʤʝʥʪʠ); 

ī ʜʝʪʘʣʴʥʽ ʚʽʜʦʤʦʩʪʽ ʧʨʦ ʪʨʘʥʟʘʢʮʽʾ; 

ī ʚʽʜʦʤʦʩʪʽ ʧʨʦ ʟʘʩʦʙʠ ʟʘʩʪʦʩʫʚʘʥʥʷ ʜʘʥʠʭ. 

ʅʘ ʦʩʥʦʚʽ ʚʩʽʻʾ ʮʽʻʾ ʽʥʬʦʨʤʘʮʽʾ ʩʢʣʘʜʘʶʪʴʩʷ ʩʧʝʮʠʬʽʢʘʮʽʾ ʚʠʤʦʛ ʢʦʨʠʩʪʫʚʘʯʽʚ. 
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ʇʨʦʝʢʪʫʚʘʥʥʷ ʙʘʟʠ ʜʘʥʠʭ. 

ʇʨʦʮʝʩ ʧʨʦʝʢʪʫʚʘʥʥʷ ɹɼ ʷʚʣʷʻ ʩʦʙʦʶ ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʧʝʨʝʭʦʜʽʚ ʚʽʜ 

ʥʝʬʦʨʤʘʣʴʥʦʛʦ ʤʦʚʥʦʛʦ ʦʧʠʩʫ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʩʪʨʫʢʪʫʨʠ ʧʨʝʜʤʝʪʥʦʾ ʦʙʣʘʩʪʽ ʜʦ 

ʬʦʨʤʘʣʽʟʦʚʘʥʦʛʦ ʦʧʠʩʫ ʦʙ'ʻʢʪʽʚ ʧʨʝʜʤʝʪʥʦʾ ʦʙʣʘʩʪʽ ʚ ʪʝʨʤʽʥʘʭ ʜʝʷʢʦʾ ʤʦʜʝʣʽ. 

ʇʨʦʝʢʪʫʚʘʥʥʷ ɹɼ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʪʘʢʠʭ ʝʪʘʧʽʚ: 

ī ʩʠʩʪʝʤʥʠʡ ʘʥʘʣʽʟ ʧʨʝʜʤʝʪʥʦʾ ʦʙʣʘʩʪʽ; 

ī ʢʦʥʮʝʧʪʫʘʣʴʥʝ ʧʨʦʝʢʪʫʚʘʥʥʷ; 

ī ʣʦʛʽʯʥʝ ʧʨʦʝʢʪʫʚʘʥʥʷ; 

ī ʬʽʟʠʯʥʝ ʧʨʦʝʢʪʫʚʘʥʥʷ. 

ʉʠʩʪʝʤʥʠʡ ʘʥʘʣʽʟ ʧʝʨʝʜʙʘʯʘʻ ʤʦʚʥʠʡ ʦʧʠʩ ʨʝʘʣʴʥʠʭ ʦʙ'ʻʢʪʽʚ ʧʨʝʜʤʝʪʥʦʾ ʦʙʣʘʩʪʽ, 

ʚʠʟʥʘʯʝʥʥʷ ʟʚ'ʷʟʢʽʚ ʤʽʞ ʦʙ'ʻʢʪʘʤʠ, ʜʦʩʣʽʜʞʝʥʥʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʦʙ'ʻʢʪʽʚ ʽ ʟʚ'ʷʟʢʽʚ. 

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʧʨʠ ʢʦʥʮʝʧʪʫʘʣʴʥʦʤ ʧʨʦʝʢʪʫʚʘʥʥʽ ɹɼ. 

ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʩʢʣʘʜʫ ʽ ʩʪʨʫʢʪʫʨʠ ʧʨʝʜʤʝʪʥʦʾ ʦʙʣʘʩʪʽ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʘʙʦ 

ʬʫʥʢʮʽʦʥʘʣʴʥʠʡ, ʘʙʦ ʧʨʝʜʤʝʪʥʠʡ ʧʽʜʭʦʜʠ. 

ʌʫʥʢʮʽʦʥʘʣʴʥʠʡ ʧʽʜʭʽʜ ʟʘʩʪʦʩʦʚʫʻ ʨʫʭ "ʚʽʜ ʟʘʜʘʯ" ʽ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʫ ʪʠʭ 

ʚʠʧʘʜʢʘʭ, ʢʦʣʠ ʟʘʟʜʘʣʝʛʽʜʴ ʚʽʜʦʤʽ ʬʫʥʢʮʽʾ ʤʘʡʙʫʪʥʽʭ ʢʦʨʠʩʪʫʚʘʯʽʚ ɹɼ, ʘ ʪʘʢʦʞ 

ʚʽʜʦʤʽ ʚʩʽ ʟʘʜʘʯʽ, ʜʣʷ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʧʦʪʨʝʙ ʷʢʠʭ ʩʪʚʦʨʶʶʪʴʩʷ ɹɼ. ɺ ʮʴʦʤʫ 

ʚʠʧʘʜʢʫ ʥʘ ʦʩʥʦʚʽ ʚʠʨʦʙʥʠʯʠʭ ʜʦʢʫʤʝʥʪʽʚ, ʦʧʠʪʫʚʘʥʴ ʟʘʤʦʚʥʠʢʽʚ ʤʦʞʥʘ ʯʽʪʢʦ 

ʚʠʟʥʘʯʠʪʠ ʤʽʥʽʤʘʣʴʥʠʡ ʥʘʙʽʨ ʦʙ'ʻʢʪʽʚ ʧʨʝʜʤʝʪʥʦʾ ʦʙʣʘʩʪʽ ʪʘ ʾʭ ʚʟʘʻʤʦʟʚ'ʷʟʦʢ. 

ʇʨʝʜʤʝʪʥʠʡ ʧʽʜʭʽʜ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʫ ʪʦʤʫ ʚʠʧʘʜʢʫ, ʢʦʣʠ ʽʥʬʦʨʤʘʮʽʡʥʽ ʧʦʪʨʝʙʠ 

ʤʘʡʙʫʪʥʽʭ ʢʦʨʠʩʪʫʚʘʯʽʚ ʯʽʪʢʦ ʥʝ ʚʠʟʥʘʯʝʥʽ. ɺ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʥʝ ʤʦʞʥʘ ʯʽʪʢʦ 

ʚʠʟʥʘʯʠʪʠ ʤʽʥʽʤʘʣʴʥʠʡ ʥʘʙʽʨ ʦʙ'ʻʢʪʽʚ ʧʨʝʜʤʝʪʥʦʾ ʦʙʣʘʩʪʽ. ɺ ʦʧʠʩ ʧʨʝʜʤʝʪʥʦʾ 

ʦʙʣʘʩʪʽ ʚʢʣʶʯʘʶʪʴʩʷ ʦʙ'ʻʢʪʠ ʪʘ ʟʚ'ʷʟʢʠ, ʷʢʽ ʻ ʥʘʡʙʽʣʴʰ ʭʘʨʘʢʪʝʨʥʠʤʠ ʪʘ ʥʘʡʙʽʣʴʰ 

ʩʫʪʪʻʚʠʤʠ ʜʣʷ ʥʝʾ. ɹɼ ʥʘʟʠʚʘʻʪʴʩʷ ʧʨʝʜʤʝʪʥʦʶ ʽ ʤʦʞʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʜʣʷ 

ʨʦʟʚôʷʟʘʥʥʷ ʟʘʜʘʯ, ʷʢʽ ʟʘʟʜʘʣʝʛʽʜʴ ʥʝ ʚʠʟʥʘʯʝʥʽ. 

ʋ ʧʨʘʢʪʠʯʥʽʡ ʜʽʷʣʴʥʦʩʪʽ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʢʦʤʧʣʝʢʩʥʠʡ ʧʽʜʭʽʜ, ʷʢʠʡ ʟ ʦʜʥʦʛʦ 

ʙʦʢʫ ʜʦʟʚʦʣʷʻ ʨʦʟʚôʷʟʫʚʘʪʠ ʢʦʥʢʨʝʪʥʽ ʽʥʬʦʨʤʘʮʽʡʥʽ ʪʘ ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʟʘʜʘʯʽ, ʘ ʟ 

ʽʥʰʦʛʦ ʙʦʢʫ ï ʚʨʘʭʦʚʫʻ ʤʦʞʣʠʚʽʩʪʴ ʜʦʜʘʚʘʥʥʷ ʥʦʚʠʭ ʟʘʩʪʦʩʫʚʘʥʴ. 

ʋ ʟʘʛʘʣʴʥʦʤʫ ʚʠʧʘʜʢʫ ʽʩʥʫʻ ʜʚʘ ʧʽʜʭʦʜʠ ʜʦ ʧʨʦʝʢʪʫʚʘʥʥʷ ɹɼ: ʥʠʟʭʽʜʥʝ 

ʧʨʦʝʢʪʫʚʘʥʥʷ ʽ ʚʠʩʭʽʜʥʝ ʧʨʦʝʢʪʫʚʘʥʥʷ. 

 
 

ʅʠʟʭʽʜʥʝ ʧʨʦʝʢʪʫʚʘʥʥʷ ʧʦʯʠʥʘʻʪʴʩʷ ʟ ʚʠʟʥʘʯʝʥʥʷ ʥʘʙʦʨʽʚ ʜʘʥʠʭ, ʧʦʪʽʤ 

ʚʠʟʥʘʯʘʶʪʴʩʷ ʝʣʝʤʝʥʪʠ ʜʘʥʠʭ ʜʣʷ ʢʦʞʥʦʛʦ ʟ ʪʘʢʠʭ ʥʘʙʦʨʽʚ. ʎʝʡ ʧʨʦʮʝʩ ʚʢʣʶʯʘʻ ʚ 

ʩʝʙʝ ʽʜʝʥʪʠʬʽʢʘʮʽʶ ʨʽʟʥʠʭ ʪʠʧʽʚ ʩʫʪʥʦʩʪʝʡ ʽ ʚʠʟʥʘʯʝʥʥʷ ʘʪʨʠʙʫʪʽʚ ʢʦʞʥʦʾ ʩʫʪʥʦʩʪʽ. 

ʅʠʟʭʽʜʥʝ ʧʨʦʝʢʪʫʚʘʥʥʷ ʚʢʣʶʯʘʻ ʦʧʝʨʘʮʽʾ ʜʝʢʦʤʧʦʟʠʮʽʾ, ʱʦ ʧʝʨʝʜʙʘʯʘʻ ʟʘʤʽʥʫ 
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ʚʠʭʽʜʥʦʾ ʤʥʦʞʠʥʠ ʚʽʜʥʦʰʝʥʴ, ʱʦ ʚʭʦʜʷʪʴ ʚ ʩʭʝʤʫ ɹɼ, ʽʥʰʦʶ ʤʥʦʞʠʥʦʶ 

ʚʽʜʥʦʰʝʥʴ, ʷʢʽ ʻ ʧʨʦʝʢʮʽʷʤʠ ʚʠʭʽʜʥʠʭ ʚʽʜʥʦʰʝʥʴ. 

ʎʝʡ ʧʽʜʭʽʜ ʨʝʢʦʤʝʥʜʫʻʪʴʩʷ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʫ ʪʠʭ ʚʠʧʘʜʢʘʭ, ʢʦʣʠ ʢʽʣʴʢʽʩʪʴ, 

ʨʽʟʥʦʤʘʥʽʪʥʽʩʪʴ ʪʘ ʩʢʣʘʜʥʽʩʪʴ ʩʫʪʥʦʩʪʝʡ, ʟʚ'ʷʟʢʽʚ ʽ ʪʨʘʥʟʘʢʮʽʡ ʟʥʘʯʥʘ ʟʘ ʨʦʟʤʽʨʘʤʠ. 

ʅʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʠʤʠ ʤʦʜʝʣʷʤʠ ʜʣʷ ʮʴʦʛʦ ʧʨʦʝʢʪʫʚʘʥʥʷ ʻ ʤʦʜʝʣʽ "ʩʫʪʥʽʩʪʴ ī 

ʟʚ'ʷʟʦʢ" (ER-ʤʦʜʝʣʽ, Entity -Relationship model). 

ɺʠʩʭʽʜʥʝ ʧʨʦʝʢʪʫʚʘʥʥʷ ʧʦʯʠʥʘʻʪʴʩʷ ʟ ʚʠʷʚʣʝʥʥʷ ʝʣʝʤʝʥʪʽʚ ʜʘʥʠʭ, ʷʢʽ ʧʦʪʽʤ 

ʛʨʫʧʫʶʪʴʩʷ ʚ ʥʘʙʦʨʠ ʜʘʥʠʭ. ʉʧʦʯʘʪʢʫ ʚʠʟʥʘʯʘʶʪʴʩʷ ʘʪʨʠʙʫʪʠ, ʷʢʽ ʧʦʪʽʤ 

ʦʙ'ʻʜʥʫʶʪʴʩʷ ʚ ʩʫʪʥʦʩʪʽ. ɺʠʩʭʽʜʥʝ ʧʨʦʝʢʪʫʚʘʥʥʷ ʚʢʣʶʯʘʻ ʦʧʝʨʘʮʽʾ ʩʠʥʪʝʟʫ, ʱʦ 

ʧʝʨʝʜʙʘʯʘʻ ʚʠʢʦʥʘʥʥʷ ʢʦʤʧʦʥʦʚʢʠ ʽʟ ʟʘʜʘʥʦʾ ʤʥʦʞʠʥʠ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ 

ʟʘʣʝʞʥʦʩʪʝʡ ʤʽʞ ʦʙ'ʻʢʪʘʤʠ ʧʨʝʜʤʝʪʥʦʾ ʦʙʣʘʩʪʽ ʚʠʭʽʜʥʠʭ ʚʽʜʥʦʰʝʥʴ ʩʭʝʤʠ ɹɼ. 

ʎʝʡ ʧʽʜʭʽʜ ʨʝʢʦʤʝʥʜʫʻʪʴʩʷ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʫ ʪʦʤʫ ʚʠʧʘʜʢʫ, ʷʢʱʦ ʨʦʟʨʦʙʣʷʻʪʴʩʷ 

ʥʝʚʝʣʠʢʘ ɹɼ ʟ ʥʝʟʥʘʯʥʦʶ ʢʽʣʴʢʽʩʪʶ ʦʙ'ʻʢʪʽʚ, ʘʪʨʠʙʫʪʽʚ ʽ ʪʨʘʥʟʘʢʮʽʡ. 

ʂʦʥʮʝʧʪʫʘʣʴʥʝ ʧʨʦʝʢʪʫʚʘʥʥʷ ʧʦʣʷʛʘʻ ʚ ʩʪʚʦʨʝʥʥʽ ʢʦʥʮʝʧʪʫʘʣʴʥʦʾ ʤʦʜʝʣʽ, ʷʢʫ 

ʚʽʜʦʙʨʘʞʘʻ ʢʦʥʮʝʧʪʫʘʣʴʥʘ ʩʭʝʤʘ ɹɼ. ʅʘ ʮʴʦʤʫ ʝʪʘʧʽ ʚʠʟʥʘʯʘʶʪʴʩʷ ʦʙ'ʻʢʪʠ, ʟʚ'ʷʟʢʠ 

ʤʽʞ ʦʙ'ʻʢʪʘʤʠ, ʘʪʨʠʙʫʪʠ, ʢʣʶʯʦʚʽ ʘʪʨʠʙʫʪʠ. 

ʃʦʛʽʯʥʝ ʧʨʦʝʢʪʫʚʘʥʥʷ ʧʦʣʷʛʘʻ ʚ ʩʪʚʦʨʝʥʥʽ ʣʦʛʽʯʥʦʾ ʤʦʜʝʣʽ ʥʘ ʦʩʥʦʚʽ ʚʠʙʨʘʥʦʾ 

ʤʦʜʝʣʽ ʜʘʥʠʭ. ʅʘ ʮʴʦʤʫ ʝʪʘʧʽ ʥʝʦʙʭʽʜʥʦ ʚʞʝ ʟʥʘʪʠ ʷʢʘ ʉʋɹɼ ʙʫʜʝ ʟʘʩʪʦʩʦʚʫʚʘʪʠʩʷ 

ʚ ʩʠʩʪʝʤʽ (ʽʻʨʘʨʭʽʯʥʘ, ʤʝʨʝʞʥʘ, ʨʝʣʷʮʽʡʥʘ, ʦʙ'ʻʢʪʥʦ-ʦʨʽʻʥʪʦʚʘʥʘ). ɼʣʷ ʧʝʨʝʚʽʨʢʠ 

ʚʽʨʥʦʩʪʽ ʣʦʛʽʯʥʦʾ ʤʦʜʝʣʽ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʥʦʨʤʘʣʽʟʘʮʽʷ. ʂʨʽʤ ʪʦʛʦ ʣʦʛʽʯʥʘ ʤʦʜʝʣʴ 

ʧʝʨʝʚʽʨʷʻʪʴʩʷ ʥʘ ʫʤʦʚʫ ʟʘʙʝʟʧʝʯʝʥʥʷ ʚʩʽʭ ʪʨʘʥʟʘʢʮʽʡ ʢʦʨʠʩʪʫʚʘʯʽʚ. 

ʌʽʟʠʯʥʝ ʧʨʦʝʢʪʫʚʘʥʥʷ ʧʦʣʷʛʘʻ ʚ ʦʧʠʩʽ ʟʘʩʦʙʽʚ ʬʽʟʠʯʥʦʾ ʨʝʘʣʽʟʘʮʽʾ ʣʦʛʽʯʥʦʛʦ 

ʧʨʦʝʢʪʫ ɹɼ. ʌʽʟʠʯʥʽ ʤʦʜʝʣʽ ʚʠʟʥʘʯʘʶʪʴ ʟʘʩʦʙʠ ʨʦʟʤʽʱʝʥʥʷ ʜʘʥʠʭ ʚ ʩʝʨʝʜʦʚʠʱʽ 

ʟʙʝʨʽʛʘʥʥʷ ʽ ʟʘʩʦʙʠ ʜʦʩʪʫʧʫ ʜʦ ʮʠʭ ʜʘʥʠʭ, ʷʢʽ ʧʽʜʪʨʠʤʫʶʪʴʩʷ ʥʘ ʬʽʟʠʯʥʦʤʫ ʨʽʚʥʽ. 

ʈʦʟʨʦʙʢʘ ʟʘʩʪʦʩʫʚʘʥʴ. 

ɿʘʩʪʦʩʫʚʘʥʥʷ ī ʧʨʦʛʨʘʤʘ ʘʙʦ ʧʨʦʛʨʘʤʥʘ ʩʠʩʪʝʤʘ, ʷʢʘ ʧʨʠʟʥʘʯʝʥʘ ʜʣʷ ʨʽʰʝʥʥʷ 

ʜʝʷʢʦʾ ʩʫʢʫʧʥʦʩʪʽ ʟʘʜʘʯ ʚ ʜʘʥʽʡ ʧʨʝʜʤʝʪʥʽʡ ʦʙʣʘʩʪʽ, ʘʙʦ ʷʢʘ ʷʚʣʷʻ ʩʦʙʦʶ ʪʠʧʦʚʠʡ 

ʽʥʩʪʨʫʤʝʥʪʘʨʽʡ, ʱʦ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʚ ʨʽʟʥʠʭ ʦʙʣʘʩʪʷʭ. ʅʘ ʮʴʦʤʫ ʝʪʘʧʽ ʚʠʨʽʰʫʶʪʴʩʷ 

ʪʘʢʽ ʟʘʜʘʯʽ: 

ī ʧʨʦʝʢʪʫʚʘʥʥʷ ʪʨʘʥʟʘʢʮʽʡ; 

ī ʧʨʦʝʢʪʫʚʘʥʥʷ ʽʥʪʝʨʬʝʡʩʽʚ ʢʦʨʠʩʪʫʚʘʯʽʚ. 

ʊʨʘʥʟʘʢʮʽʷ ʤʦʞʝ ʩʢʣʘʜʘʪʠʩʷ ʟ ʜʝʢʽʣʴʢʦʭ ʦʧʝʨʘʮʽʡ ʧʦ ʨʦʙʦʪʽ ʟ ɹɼ, ʷʢʽ ʧʝʨʝʚʦʜʷʪʴ 

ɹɼ ʟ ʦʜʥʦʛʦ ʮʽʣʽʩʥʦʛʦ ʩʪʘʥʫ ʚ ʽʥʰʠʡ. ʈʦʟʨʽʟʥʷʶʪʴ ʪʨʘʥʟʘʢʮʽʾ ʧʦ ʦʪʨʠʤʘʥʥʶ 

ʧʝʚʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʟ ɹɼ ʽ ʪʨʘʥʟʘʢʮʽʾ ʧʦ ʟʤʽʥʽ ʜʘʥʠʭ ʚ ɹɼ (ʦʥʦʚʣʝʥʥʷ, ʚʠʣʫʯʝʥʥʷ, 

ʜʦʜʘʚʘʥʥʷ). ʊʨʘʥʟʘʢʮʽʾ ʪʘʢʦʞ ʤʦʞʫʪʴ ʙʫʪʠ ʟʤʽʰʘʥʽ. 

ɯʥʪʝʨʬʝʡʩ ʢʦʨʠʩʪʫʚʘʯʘ ī ʩʫʢʫʧʥʽʩʪʴ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ, ʷʢʽ 

ʟʘʙʝʟʧʝʯʫʶʪʴ ʚʟʘʻʤʦʜʽʶ ʢʦʨʠʩʪʫʚʘʯʘ ʟ ʩʠʩʪʝʤʦʶ. 

ʈʝʘʣʽʟʘʮʽʷ. 

ʅʘ ʝʪʘʧʽ ʨʝʘʣʽʟʘʮʽʾ ʚʠʨʽʰʫʶʪʴʩʷ ʪʘʢʽ ʟʘʜʘʯʽ: 

ī ʚʩʪʘʥʦʚʣʶʻʪʴʩʷ ʪʝʭʥʽʯʥʝ ʽ ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʉʋɹɼ; 

ī ʨʝʘʣʽʟʫʻʪʴʩʷ ʧʨʦʝʢʪ ɹɼ; 

ī ʨʝʘʣʽʟʫʶʪʴʩʷ ʧʨʠʢʣʘʜʥʽ ʧʨʦʛʨʘʤʠ; 

ī ʨʝʘʣʽʟʫʶʪʴʩʷ ʬʦʨʤʠ ʚʚʦʜʫ/ʚʠʚʦʜʫ ʜʘʥʠʭ ʽ ʟʚʽʪʠ; 

ī ʥʘʧʦʚʥʝʥʥʷ ɹɼ ʜʘʥʠʤʠ; 

ī ʟʘʭʠʩʪ ɹɼ ʚʽʜ ʥʝʩʘʥʢʮʽʦʥʦʚʘʥʦʛʦ ʚʪʨʫʯʘʥʥʷ; 

ī ʧʽʜʪʨʠʤʢʘ ʮʽʣʽʩʥʦʩʪʽ ɹɼ. 
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ʈʝʘʣʽʟʘʮʽʷ ɹɼ ʚʠʢʦʥʫʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʪʚʦʨʝʥʥʷ ʦʧʠʩʫ ʥʘ ʤʦʚʽ ʚʠʟʥʘʯʝʥʥʷ 

ʜʘʥʠʭ ʧʝʚʥʦʾ ʉʋɹɼ ʘʙʦ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʛʨʘʬʽʯʥʦʛʦ ʽʥʪʝʨʬʝʡʩʘ ʢʦʨʠʩʪʫʚʘʯʘ. 

ɿʘʩʪʦʩʫʚʘʥʥʷ ʨʝʘʣʽʟʫʶʪʴʩʷ ʥʘ ʤʦʚʘʭ ʪʨʝʪʴʦʛʦ ʪʘ ʯʝʪʚʝʨʪʦʛʦ ʧʦʢʦʣʽʥʥʷ ʘʙʦ ʥʘ 

ʨʦʟʰʠʨʝʥʥʷʭ ʤʦʚ ɹɼ. ʈʝʘʣʽʟʘʮʽʷ ʤʦʞʝ ʚʠʢʦʥʫʚʘʪʠʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʽʥʩʪʨʫʤʝʥʪʽʚ 

ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʛʦ ʧʨʦʝʢʪʫʚʘʥʥʷ. 

ʊʝʩʪʫʚʘʥʥʷ 

ʅʘ ʝʪʘʧʽ ʪʝʩʪʫʚʘʥʥʷ ʚʠʨʽʰʫʶʪʴʩʷ ʪʘʢʽ ʟʘʜʘʯʽ: 

ī ʧʝʨʝʚʽʨʷʻʪʴʩʷ ʚʽʨʥʽʩʪʴ ʨʦʙʦʪʠ ʦʢʨʝʤʠʭ ʤʦʜʫʣʽʚ ʘʙʦ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ 

(ʘʣʴʬʘ-ʪʝʩʪʫʚʘʥʥʷ); 

ī ʧʨʦʚʦʜʷʪʴʩʷ ʚʠʤʽʨʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʨʦʙʦʪʠ ʩʠʩʪʝʤʠ, ʚʠʟʥʘʯʘʶʪʴʩʷ ʧʦʪʨʝʙʠ ʚ 

ʨʝʩʫʨʩʘʭ; 

ī ʟʜʽʡʩʥʶʻʪʴʩʷ ʜʦʩʣʽʜʥʠʮʴʢʘ ʝʢʩʧʣʫʘʪʘʮʽʷ (ʙʝʪʘ- ʪʝʩʪʫʚʘʥʥʷ), ʧʨʠ ʷʢʽʡ 

ʧʝʨʝʚʽʨʷʻʪʴʩʷ ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʨʦʟʨʦʙʣʝʥʦʾ ʩʠʩʪʝʤʠ ʾʾ ʩʧʝʮʠʬʽʢʘʮʽʷʤ. 

ɼʣʷ ʧʦʢʨʘʱʘʥʥʷ ʨʦʙʦʪʠ ʩʠʩʪʝʤʠ ʤʦʞʣʠʚʘ ʤʦʜʠʬʽʢʘʮʽʷ ʣʦʛʽʯʥʦʛʦ ʽ ʬʽʟʠʯʥʦʛʦ 

ʧʨʦʝʢʪʫ, ʦʥʦʚʣʝʥʥʷ ʘʙʦ ʟʤʽʥʘ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʉʋɹɼ, ʟʤʽʥʘ ʪʝʭʥʽʯʥʦʛʦ 

ʟʘʙʝʟʧʝʯʝʥʥʷ. ʊʘʢʦʞ ʜʣʷ ʧʦʢʨʘʱʘʥʥʷ ʨʦʙʦʪʠ ʚʠʢʦʥʫʻʪʴʩʷ ʥʘʣʘʛʦʜʞʝʥʥʷ ʩʠʩʪʝʤʥʠʭ 

ʧʘʨʘʤʝʪʨʽʚ ʽ ʧʘʨʘʤʝʪʨʽʚ ʉʋɹɼ. 

ɽʢʩʧʣʫʘʪʘʮʽʷ. 

ʅʘ ʝʪʘʧʽ ʝʢʩʧʣʫʘʪʘʮʽʾ ʚʠʨʽʰʫʶʪʴʩʷ ʪʘʢʽ ʟʘʜʘʯʽ: 

ī ʢʦʥʪʨʦʣʴ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʨʦʙʦʪʠ ʩʠʩʪʝʤʠ ʽ ʚ ʨʘʟʽ ʧʦʪʨʝʙʠ ʧʽʜʚʠʱʝʥʥʷ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ (ʥʘʧʨʠʢʣʘʜ ʟʘ ʨʘʭʫʥʦʢ ʩʪʚʦʨʝʥʥʷ ʜʦʜʘʪʢʦʚʠʭ ʽʥʜʝʢʩʽʚ); 

ī ʩʫʧʨʦʚʦʜʞʝʥʥʷ ʽ ʤʦʜʝʨʥʽʟʘʮʽʷ ʟʘʩʪʦʩʫʚʘʥʴ ɹɼ; 

ī ʧʨʦʬʽʣʘʢʪʠʯʥʝ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ (ʨʝʟʝʨʚʥʝ ʢʦʧʽʶʚʘʥʥʷ); 

ī ʢʦʨʝʛʫʶʯʝ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ (ʚʽʜʥʦʚʣʝʥʥʷ ɹɼ); 

ī ʧʨʠʟʥʘʯʝʥʥʷ ʧʨʘʚ ʜʦʩʪʫʧʫ ʜʣʷ ʥʦʚʠʭ ʢʦʨʠʩʪʫʚʘʯʽʚ; 

ī ʚʝʜʝʥʥʷ ʩʪʘʪʠʩʪʠʢʠ ʜʦʩʪʫʧʫ ʜʦ ɹɼ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʨʦʙʦʪʠ ʩʠʩʪʝʤʠ; 

ī ʧʝʨʽʦʜʠʯʥʘ ʧʝʨʝʚʽʨʢʘ ʙʝʟʧʝʢʠ;  

ī ʧʝʨʽʦʜʠʯʥʽ ʟʚʝʜʝʥʥʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʠʩʪʝʤʠ. 

ʂʆʅʎɽʇʊʋɸʃʔʅɽ ʇʈʆɽʂʊʋɺɸʅʅʗ ɹɸɿ ɼɸʅʀʍ. 

ʂʦʥʮʝʧʪʫʘʣʴʥʽ ʤʦʜʝʣʽ. 

ɿ ʢʦʥʮʝʧʪʫʘʣʴʥʦʛʦ ʧʨʦʝʢʪʫʚʘʥʥʷ ʧʦʯʠʥʘʻʪʴʩʷ ʩʪʚʦʨʝʥʥʷ ʢʦʥʮʝʧʪʫʘʣʴʥʦʾ ʩʭʝʤʠ ɹɼ, 

ʚ ʦʩʥʦʚʽ ʷʢʦʾ ʣʝʞʠʪʴ ʢʦʥʮʝʧʪʫʘʣʴʥʘ ʤʦʜʝʣʴ ʜʘʥʠʭ. ʂʦʥʮʝʧʪʫʘʣʴʥʘ ʤʦʜʝʣʴ 

ʧʨʝʜʩʪʘʚʣʷʻ ʟʘʛʘʣʴʥʠʡ ʧʦʛʣʷʜ ʥʘ ʜʘʥʽ. ʈʦʟʨʽʟʥʷʶʪʴ ʜʚʘ ʛʦʣʦʚʥʠʭ ʧʽʜʭʦʜʠ ʜʦ 

ʤʦʜʝʣʶʚʘʥʥʷ ʜʘʥʠʭ ʧʨʠ ʢʦʥʮʝʧʪʫʘʣʴʥʦʤʫ ʧʨʦʝʢʪʫʚʘʥʥʽ: 

ī ʩʝʤʘʥʪʠʯʥʽ ʤʦʜʝʣʽ; 

ī ʦʙ'ʻʢʪʥʽ ʤʦʜʝʣʽ. 

ʉʝʤʘʥʪʠʯʥʽ ʤʦʜʝʣʽ ʛʦʣʦʚʥʫ ʫʚʘʛʫ ʧʨʠʜʽʣʷʶʪʴ ʩʪʨʫʢʪʫʨʽ ʜʘʥʠʭ. ʅʘʡʙʽʣʴʰ 

ʧʦʰʠʨʝʥʦʶ ʩʝʤʘʥʪʠʯʥʦʶ ʤʦʜʝʣʣʶ ʻ ʤʦʜʝʣʴ "ʩʫʪʥʽʩʪʴ ï ʟʚ'ʷʟʦʢ" (Entity 

Relationship model, ER-ʤʦʜʝʣʴ). 

ER-ʤʦʜʝʣʴ ʩʢʣʘʜʘʻʪʴʩʷ ʽʟ ʩʫʪʥʦʩʪʝʡ, ʟʚ'ʷʟʢʽʚ, ʘʪʨʠʙʫʪʽʚ, ʜʦʤʝʥʽʚ ʘʪʨʠʙʫʪʽʚ, ʢʣʶʯʽʚ. 

ʄʦʜʝʣʶʚʘʥʥʷ ʜʘʥʠʭ ʚʽʜʦʙʨʘʞʘʻ ʣʦʛʽʯʥʫ ʩʪʨʫʢʪʫʨʫ ʜʘʥʠʭ, ʪʘʢ ʩʘʤʦ, ʷʢ ʙʣʦʢ-ʩʭʝʤʠ 

ʘʣʛʦʨʠʪʤʽʚ ʚʽʜʦʙʨʘʞʘʶʪʴ ʣʦʛʽʯʥʫ ʩʪʨʫʢʪʫʨʫ ʧʨʦʛʨʘʤʠ. 

ʆʙ'ʻʢʪʥʽ ʤʦʜʝʣʽ ʛʦʣʦʚʥʫ ʫʚʘʛʫ ʧʨʠʜʽʣʷʶʪʴ ʧʦʚʝʜʽʥʮʽ ʦʙ'ʻʢʪʽʚ ʜʘʥʠʭ ʽ ʟʘʩʦʙʘʤ 

ʤʘʥʽʧʫʣʷʮʽʾ ʜʘʥʠʤʠ. ɻʦʣʦʚʥʝ ʧʦʥʷʪʪʷ ʪʘʢʠʭ ʤʦʜʝʣʝʡ ī ʦʙ'ʻʢʪ, ʪʦʙʪʦ ʩʫʪʥʽʩʪʴ, ʷʢʘ 

ʤʘʻ ʩʪʘʥ ʽ ʧʦʚʝʜʽʥʢʫ. ʉʪʘʥ ʦʙ'ʻʢʪʘ ʚʠʟʥʘʯʘʻʪʴʩʷ ʩʫʢʫʧʥʽʩʪʶ ʡʦʛʦ ʘʪʨʠʙʫʪʽʚ, ʘ 

ʧʦʚʝʜʽʥʢʘ ʦʙ'ʻʢʪʘ ʚʠʟʥʘʯʘʻʪʴʩʷ ʩʫʢʫʧʥʽʩʪʶ ʦʧʝʨʘʮʽʡ ʩʧʝʮʠʬʽʢʦʚʘʥʠʭ ʜʣʷ ʥʴʦʛʦ. 
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ɿʙʣʠʞʝʥʥʷ ʮʠʭ ʤʦʜʝʣʝʡ ʨʝʘʣʽʟʫʻʪʴʩʷ ʚ ʨʦʟʰʠʨʝʥʦʤʫ ER- ʤʦʜʝʣʶʚʘʥʥʽ (Extended 

Entity Relationship model, EER-ʤʦʜʝʣʴ). 

ʄʦʜʝʣʴ "ʩʫʪʥʽʩʪʴ-ʟʚ'ʷʟʦʢ" 

ER-ʤʦʜʝʣʶʚʘʥʥʷ ʷʚʣʷʻ ʩʦʙʦʶ ʥʠʟʭʽʜʥʠʡ ʧʽʜʭʽʜ ʜʦ ʧʨʦʝʢʪʫʚʘʥʥʷ ɹɼ, ʷʢʠʡ 

ʧʦʯʠʥʘʻʪʴʩʷ ʟ ʚʠʟʥʘʯʝʥʥʷ ʥʘʡʙʽʣʴʰ ʚʘʞʣʠʚʠʭ ʜʘʥʠʭ, ʷʢʽ ʥʘʟʠʚʘʶʪʴʩʷ ʩʫʪʥʦʩʪʷʤʠ 

(entities), ʽ ʟʚ'ʷʟʢʽʚ (relationships) ʤʽʞ ʜʘʥʠʤʠ, ʷʢʽ ʧʦʚʠʥʥʽ ʙʫʪʠ ʧʨʝʜʩʪʘʚʣʝʥʽ ʚ 

ʤʦʜʝʣʽ. ʇʦʪʽʤ ʚ ʤʦʜʝʣʴ ʟʘʥʦʩʠʪʴʩʷ ʽʥʬʦʨʤʘʮʽʷ ʧʨʦ ʚʣʘʩʪʠʚʦʩʪʽ ʩʫʪʥʦʩʪʝʡ ʽ ʟʚ'ʷʟʢʽʚ, 

ʷʢʘ ʥʘʟʠʚʘʻʪʴʩʷ ʘʪʨʠʙʫʪʘʤʠ (attributes), ʘ ʪʘʢʦʞ ʚʩʽ ʦʙʤʝʞʝʥʥʷ, ʷʢʽ ʚʽʜʥʦʩʷʪʴʩʷ ʜʦ 

ʩʫʪʥʦʩʪʝʡ, ʟʚ'ʷʟʢʽʚ ʽ ʘʪʨʠʙʫʪʽʚ. ER-ʤʦʜʝʣʴ ʜʘʻ ʛʨʘʬʽʯʥʝ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʣʦʛʽʯʥʠʭ 

ʦʙ'ʻʢʪʽʚ ʽ ʾʭ ʚʽʜʥʦʰʝʥʴ ʚ ʩʪʨʫʢʪʫʨʽ ɹɼ. 

ʇʦʩʣʽʜʦʚʥʽʩʪʴ ʧʨʦʚʝʜʝʥʥʷ ER-ʤʦʜʝʣʶʚʘʥʥʷ ʧʦʢʘʟʘʥʘ ʥʘ ʨʠʩʫʥʢʫ. 

 
ɺʧʝʨʰʝ ʧʦʥʷʪʪʷ ER-ʤʦʜʝʣʽ ʟʘʧʨʦʚʘʜʠʚ ʇ.ʏʝʥ. ʇʽʜʭʽʜ ʇ.ʏʝʥʘ ʜʦʟʚʦʣʠʚ 

ʢʦʥʮʝʧʪʫʘʣʴʥʝ ʤʦʜʝʣʶʚʘʥʥʷ ʧʝʨʝʚʝʩʪʠ ʚ ʧʨʘʢʪʠʯʥʫ ʧʣʦʱʠʥʫ ʧʨʦʝʢʪʫʚʘʥʥʷ ɹɼ. ʋ 

ʧʦʜʘʣʴʰʦʤʫ ʜʽʘʛʨʘʤʠ ʏʝʥʘ ʥʘʙʫʣʠ ʨʦʟʚʠʪʢʫ ʫ ʙʘʛʘʪʴʦʭ ʽʥʰʠʭ ʨʦʙʦʪʘʭ ʟ ER- 

ʤʦʜʝʣʶʚʘʥʥʷ. ɼʦ ʥʠʭ ʥʘʣʝʞʘʪʴ ʪʘʢʽ ʤʦʜʝʣʽ: 

ī "ʧʪʘʰʠʥʘ ʣʘʧʢʘ", ʨʦʟʨʦʙʣʝʥʘ ʂ.ʄ. ɹʘʭʤʘʥʦʤ; 

ī IDEF1X, ʨʦʟʨʦʙʣʝʥʘ ʊ.ʈʝʤʝʻʤ; 

ī ʥʘ ʦʩʥʦʚʽ UML; 

ī ʤʦʜʝʣʴ ɹʘʨʢʝʨʘ ʽ ʙʘʛʘʪʦ ʽʥʰʠʭ ʤʦʜʝʣʝʡ 

ʉʫʪʥʦʩʪʽ. 

ʉʫʪʥʽʩʪʴ ʜʦʟʚʦʣʷʻ ʤʦʜʝʣʶʚʘʪʠ ʢʣʘʩ ʦʜʥʦʪʠʧʥʠʭ ʦʙ'ʻʢʪʽʚ. ʉʫʪʥʽʩʪʴ ʤʘʻ ʫʥʽʢʘʣʴʥʝ 

ʽʤ'ʷ ʫ ʤʝʞʘʭ ʩʠʩʪʝʤʠ, ʱʦ ʤʦʜʝʣʶʻʪʴʩʷ. ʆʩʢʽʣʴʢʠ ʩʫʪʥʽʩʪʴ ʚʽʜʧʦʚʽʜʘʻ ʜʝʷʢʦʤʫ ʢʣʘʩʫ 

ʦʜʥʦʪʠʧʥʠʭ ʦʙ'ʻʢʪʽʚ, ʪʦ ʧʝʨʝʜʙʘʯʘʻʪʴʩʷ, ʱʦ ʚ ʩʠʩʪʝʤʽ ʽʩʥʫʻ ʙʘʛʘʪʦ ʝʢʟʝʤʧʣʷʨʽʚ 

ʜʘʥʦʾ ʩʫʪʥʦʩʪʽ. ʆʙ'ʻʢʪ, ʷʢʦʤʫ ʚʽʜʧʦʚʽʜʘʻ ʩʫʪʥʽʩʪʴ, ʤʘʻ ʥʘʙʽʨ ʘʪʨʠʙʫʪʽʚ, ʷʢʽ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʡʦʛʦ ʚʣʘʩʪʠʚʦʩʪʽ. ʇʨʠ ʮʴʦʤʫ ʥʘʙʽʨ ʘʪʨʠʙʫʪʽʚ ʧʦʚʠʥʝʥ ʙʫʪʠ ʪʘʢʠʤ, 

ʱʦʙʠ ʤʦʞʥʘ ʙʫʣʦ ʨʦʟʨʽʟʥʷʪʠ ʢʦʥʢʨʝʪʥʽ ʝʢʟʝʤʧʣʷʨʠ ʩʫʪʥʦʩʪʽ. 
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ʇʨʠʢʣʘʜ. ʉʫʪʥʽʩʪʴ ɺʠʢʣʘʜʘʯ ʤʦʞʝ ʤʘʪʠ ʪʘʢʽ ʘʪʨʠʙʫʪʠ: ʊʘʙʝʣʴʥʠʡ ʥʦʤʝʨ, 

ʇʨʽʟʚʠʱʝ, ɯʤ'ʷ, ʇʦ ʙʘʪʴʢʦʚʽ, ʇʦʩʘʜʘ, ɺʯʝʥʠʡ ʩʪʫʧʽʥʴ. 

ʅʘʙʽʨ ʘʪʨʠʙʫʪʽʚ, ʱʦ ʦʜʥʦʟʥʘʯʥʦ ʽʜʝʥʪʠʬʽʢʫʻ ʢʦʥʢʨʝʪʥʠʡ ʝʢʟʝʤʧʣʷʨ ʩʫʪʥʦʩʪʽ, 

ʥʘʟʠʚʘʶʪʴ ʢʣʶʯʦʚʠʤ. ʋ ʥʘʚʝʜʝʥʥʦʤʫ ʧʨʠʢʣʘʜʽ ʜʣʷ ʩʫʪʥʦʩʪʽ ɺʠʢʣʘʜʘʯ ʢʣʶʯʝʤ 

ʙʫʜʝ ʊʘʙʝʣʴʥʠʡ ʥʦʤʝʨ, ʦʩʢʽʣʴʢʠ ʜʣʷ ʚʩʽʭ ʚʠʢʣʘʜʘʯʽʚ ʪʘʙʝʣʴʥʽ ʥʦʤʝʨʠ ʨʽʟʥʽ. 

ɽʢʟʝʤʧʣʷʨʦʤ ʩʫʪʥʦʩʪʽ ɺʠʢʣʘʜʘʯ ʙʫʜʝ ʦʧʠʩ ʢʦʥʢʨʝʪʥʦʛʦ ʚʠʢʣʘʜʘʯʘ. ɿʘʛʘʣʴʥʦ 

ʧʨʠʡʥʷʪʝ ʧʦʟʥʘʯʝʥʥʷ ʩʫʪʥʦʩʪʽ ī ʧʨʷʤʦʢʫʪʥʠʢ. 

 
ɿʚ'ʷʟʢʠ. 

ʄʽʞ ʩʫʪʥʦʩʪʷʤʠ ʚʩʪʘʥʦʚʣʶʶʪʴʩʷ ʟʚ'ʷʟʢʠ, ʷʢʽ ʚʢʘʟʫʶʪʴ ʷʢʠʤ ʯʠʥʦʤ ʩʫʪʥʦʩʪʽ 

ʩʧʽʚʚʽʜʥʦʩʷʪʴʩʷ ʘʙʦ ʚʟʘʻʤʦʜʽʶʪʴ ʤʽʞ ʩʦʙʦʶ. ʈʦʟʨʽʟʥʷʶʪʴ ʪʘʢʽ ʟʚ'ʷʟʢʠ: 

ī ʤʽʞ ʜʚʦʤʘ ʩʫʪʥʦʩʪʷʤʠ (ʙʽʥʘʨʥʠʡ ʟʚ'ʷʟʦʢ); 

ī ʤʽʞ ʪʨʴʦʤʘ ʩʫʪʥʦʩʪʷʤʠ (ʪʝʨʥʘʨʥʠʡ ʟʚ'ʷʟʦʢ); 

ī ʤʽʞ N ʩʫʪʥʦʩʪʷʤʠ (N-ʘʨʥʠʡ ʟʚ'ʷʟʦʢ); 

ī ʤʽʞ ʦʜʥʽʻʶ ʩʫʪʥʽʩʪʶ (ʨʝʢʫʨʩʠʚʥʠʡ ʟʚ'ʷʟʦʢ). 

ʅʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʠʤʠ ʻ ʙʽʥʘʨʥʽ ʟʚ'ʷʟʢʠ. ɿʚ'ʷʟʦʢ ʧʦʢʘʟʫʻ ʷʢʠʤ ʯʠʥʦʤ ʝʢʟʝʤʧʣʷʨʠ 

ʩʫʪʥʦʩʪʝʡ ʟʚ'ʷʟʘʥʽ ʤʽʞ ʩʦʙʦʶ. ɹʽʥʘʨʥʽ ʟʚ'ʷʟʢʠ ʙʫʚʘʶʪʴ: 

ī 1:1 (ʦʜʠʥ ʜʦ ʦʜʥʦʛʦ); 

ī 1:M (ʦʜʠʥ ʜʦ ʙʘʛʘʪʴʦʭ); 

ī N:M (ʙʘʛʘʪʦ ʜʦ ʙʘʛʘʪʴʦʭ). 

ʅʘ ʨʠʩʫʥʢʫ ʧʦʢʘʟʘʥʽ ʚʽʜʦʙʨʘʞʝʥʥʷ ʮʠʭ ʟʚ'ʷʟʢʽʚ ʫ ʨʽʟʥʠʭ ER-ʤʦʜʝʣʷʭ. 
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ɸʪʨʠʙʫʪʠ. 

ɸʪʨʠʙʫʪʠ ʷʚʣʷʶʪʴ ʩʦʙʦʶ ʚʣʘʩʪʠʚʦʩʪʽ ʩʫʪʥʦʩʪʽ. ɿʥʘʯʝʥʥʷ ʢʦʞʥʦʛʦ ʘʪʨʠʙʫʪʘ 

ʚʠʙʠʨʘʶʪʴ ʟ ʚʽʜʧʦʚʽʜʥʦʾ ʤʥʦʞʠʥʠ ʟʥʘʯʝʥʴ, ʷʢʘ ʚʢʣʶʯʘʻ ʚʩʽ ʧʦʪʝʥʮʽʡʥʽ ʟʥʘʯʝʥʥʷ, 

ʷʢʽ ʤʦʞʫʪʴ ʙʫʪʠ ʧʨʠʩʚʦʻʥʽ ʘʪʨʠʙʫʪʫ. ʎʷ ʤʥʦʞʠʥʘ ʟʥʘʯʝʥʴ ʥʘʟʠʚʘʻʪʴʩʷ ʜʦʤʝʥʦʤ. 

ʇʨʠʢʣʘʜ. ɸʪʨʠʙʫʪ ʆʮʽʥʢʘ ʤʦʞʝ ʧʨʠʡʤʘʪʠ ʯʦʪʠʨʠ ʟʥʘʯʝʥʥʷ: 2, 3, 4, 5. ʎʽ ʟʥʘʯʝʥʥʷ 

ʽ ʩʢʣʘʜʘʶʪʴ ʜʦʤʝʥ ʮʴʦʛʦ ʘʪʨʠʙʫʪʘ. 

ɸʪʨʠʙʫʪʠ ʟʘʣʝʞʥʦ ʚʽʜ ʩʢʣʘʜʥʦʩʪʽ ʟʥʘʯʝʥʴ, ʷʢʽ ʚʦʥʠ ʤʦʞʫʪʴ ʧʨʠʡʤʘʪʠ ʧʦʜʽʣʷʶʪʴʩʷ 

ʥʘ ʧʝʚʥʽ ʢʘʪʝʛʦʨʽʾʶ  
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ʇʨʠʢʣʘʜ. ʈʦʟʛʣʷʥʝʤʦ ʩʫʪʥʽʩʪʴ ʉʪʫʜʝʥʪ. 

 
ɸʪʨʠʙʫʪʠ ʥʦʤʝʨ ʟʘʣʽʢʦʚʦʾ ʢʥʠʞʢʠ, ʨʽʢ ʥʘʨʦʜʞʝʥʥʷ ʻ ʧʨʦʩʪʠʤʠ. ɸʪʨʠʙʫʪʠ ʇɯɹ ʽ 

ɸʜʨʝʩʘ ʻ ʩʢʣʘʜʦʚʠʤʠ. ʇɯɹ ʤʦʞʝ ʙʫʪʠ ʧʦʜʽʣʝʥʠʡ ʥʘ ʘʪʨʠʙʫʪʠ: ʧʨʽʟʚʠʱʝ, ʽʤ'ʷ, ʧʦ 

ʙʘʪʴʢʦʚʽ, ʘ ɸʜʨʝʩʘ ī ʥʘ ʽʥʜʝʢʩ, ʤʽʩʪʦ, ʚʫʣʠʮʷ, ʙʫʜʽʚʣʷ, ʢʚʘʨʪʠʨʘ. ɸʪʨʠʙʫʪ ɺʽʢ ʻ 

ʧʦʭʽʜʥʠʤ: ʚʽʥ ʦʙʯʠʩʣʶʻʪʴʩʷ ʟʘ ʟʥʘʯʝʥʥʷʤ ʘʪʨʠʙʫʪʘ ʈʽʢ ʥʘʨʦʜʞʝʥʥʷ (ʟʦʙʨʘʞʘʻʪʴʩʷ 

ʧʫʥʢʪʠʨʥʦʶ ʣʽʥʽʻʶ). 

ɸʪʨʠʙʫʪ ʅʦʤʝʨ ʟʘʣʽʢʦʚʦʾ ʢʥʠʞʢʠ ʻ ʦʜʥʦʟʥʘʯʥʠʤ: ʚʽʥ ʥʝ ʤʦʞʝ ʧʨʠʡʤʘʪʠ ʜʚʘ 

ʟʥʘʯʝʥʥʷ ʜʣʷ ʦʜʥʦʛʦ ʩʪʫʜʝʥʪʘ. ɸʪʨʠʙʫʪ ʅʦʤʝʨ ʪʝʣʝʬʦʥʫ ʻ ʙʘʛʘʪʦʟʥʘʯʥʠʤ: ʚʽʥ 

ʤʦʞʝ ʧʨʠʡʤʘʪʠ ʜʝʢʽʣʴʢʘ ʟʥʘʯʝʥʴ ʜʣʷ ʦʜʥʦʛʦ ʩʪʫʜʝʥʪʘ (ʟʦʙʨʘʞʘʻʪʴʩʷ ʧʦʜʚʽʡʥʦʶ 

ʣʽʥʽʻʶ). 

ɸʪʨʠʙʫʪ ʘʙʦ ʥʘʙʽʨ ʘʪʨʠʙʫʪʽʚ ʩʫʪʥʦʩʪʽ, ʷʢʽ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʜʣʷ ʽʜʝʥʪʠʬʽʢʘʮʽʾ 

ʝʢʟʝʤʧʣʷʨʘ ʩʫʪʥʦʩʪʽ, ʥʘʟʠʚʘʶʪʴʩʷ ʧʦʪʝʥʮʽʡʥʠʤ ʢʣʶʯʝʤ. ʉʫʪʥʽʩʪʴ ʤʦʞʝ ʤʽʩʪʠʪʠ 

ʜʝʢʽʣʴʢʘ ʧʦʪʝʥʮʽʡʥʠʭ ʢʣʶʯʽʚ. ɺ ʧʨʠʢʣʘʜʽ ʚ ʷʢʦʩʪʽ ʧʦʪʝʥʮʽʡʥʠʭ ʢʣʶʯʽʚ ʤʦʞʫʪʴ ʙʫʪʠ 

ʪʘʢʽ ʘʪʨʠʙʫʪʠ: ʅʦʤʝʨ ʟʘʣʽʢʦʚʦʾ ʢʥʠʞʢʠ, ʇʨʽʟʚʠʱʝ ɯʤ'ʷ ʧʦ ɹʘʪʴʢʦʚʽ. ʇʦʪʝʥʮʽʡʥʠʡ 

ʢʣʶʯ, ʷʢʠʡ ʚʠʙʨʘʥʦ ʜʣʷ ʦʜʥʦʟʥʘʯʥʦʾ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʢʦʞʥʦʛʦ ʝʢʟʝʤʧʣʷʨʘ ʩʫʪʥʦʩʪʽ 

ʧʝʚʥʦʛʦ ʪʠʧʫ, ʥʘʟʠʚʘʻʪʴʩʷ ʧʝʨʚʠʥʥʠʤ ʢʣʶʯʝʤ. ʇʝʨʚʠʥʥʠʡ ʢʣʶʯ ʚʠʙʠʨʘʻʪʴʩʷ ʟʘ 

ʫʤʦʚʠ ʛʘʨʘʥʪʽʾ ʫʥʽʢʘʣʴʥʦʩʪʽ ʡʦʛʦ ʟʥʘʯʝʥʴ, ʘ ʪʘʢʦʞ ʤʽʥʽʤʘʣʴʥʦʾ ʜʦʚʞʠʥʠ ʘʪʨʠʙʫʪʽʚ, 

ʷʢʽ ʚʭʦʜʷʪʴ ʚ ʡʦʛʦ ʩʢʣʘʜ. ɺ ʧʨʠʢʣʘʜʽ ʚ ʷʢʦʩʪʽ ʧʝʨʚʠʥʥʦʛʦ ʢʣʶʯʘ ʩʣʫʞʠʪʴ ʅʦʤʝʨ 

ʟʘʣʽʢʦʚʦʾ ʢʥʠʞʢʠ. 

ʇʦʪʫʞʥʽʩʪʴ ʟʚ'ʷʟʢʽʚ. 

ʇʦʪʫʞʥʽʩʪʴ ʟʚ'ʷʟʢʫ (ʢʘʨʜʠʥʘʣʴʥʽʩʪʴ) ʚʽʜʦʙʨʘʞʘʻ ʧʝʚʥʝ ʯʠʩʣʦ ʝʢʟʝʤʧʣʷʨʽʚ 

ʩʫʪʥʦʩʪʝʡ, ʷʢʽ ʟʚ'ʷʟʘʥʽ ʟ ʦʜʥʠʤ ʝʢʟʝʤʧʣʷʨʦʤ ʟʚ'ʷʟʘʥʦʾ ʩʫʪʥʦʩʪʽ. ɺ ʤʦʜʝʣʽ ʏʝʥʘ 

ʧʦʪʫʞʥʽʩʪʴ ʟʚ'ʷʟʢʫ ʚʽʜʦʙʨʘʞʘʻʪʴʩʷ ʚʢʘʟʽʚʢʦʶ ʚʽʜʧʦʚʽʜʥʠʭ ʯʠʩʝʣ ʧʦʨʫʯ ʟ 

ʩʫʪʥʦʩʪʷʤʠ ʫ ʬʦʨʤʘʪʽ (x, y). ʇʝʨʰʝ ʯʠʩʣʦ ʚʠʟʥʘʯʘʻ ʤʽʥʽʤʘʣʴʥʝ ʟʥʘʯʝʥʥʷ 

ʧʦʪʫʞʥʦʩʪʽ ʟʚ'ʷʟʢʫ, ʘ ʜʨʫʛʝ ī ʡʦʛʦ ʤʘʢʩʠʤʘʣʴʥʝ ʟʥʘʯʝʥʥʷ. ʇʦʪʫʞʥʽʩʪʴ ʚʢʘʟʫʻ ʥʘ 

ʯʠʩʣʦ ʝʢʟʝʤʧʣʷʨʽʚ ʫ ʟʚ'ʷʟʘʥʽʡ ʩʫʪʥʦʩʪʽ. 

ɺʽʜʦʤʦʩʪʽ ʧʨʦ ʤʘʢʩʠʤʘʣʴʥʝ ʽ ʤʽʥʽʤʘʣʴʥʝ ʟʥʘʯʝʥʥʷ ʧʦʪʫʞʥʦʩʪʽ ʟʚ'ʷʟʢʫ ʤʦʞʝ 

ʟʘʩʪʦʩʦʚʫʚʘʪʠʩʷ ʫ ʧʨʠʢʣʘʜʥʦʤʫ ʧʨʦʛʨʘʤʥʦʤʫ ʟʘʙʝʟʧʝʯʝʥʥʽ ʘʙʦ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʪʨʠʛʝʨʽʚ; ʥʘ ʨʽʚʥʽ ʪʘʙʣʠʮʴ ʉʋɹɼ ʥʝ ʤʦʞʝ ʦʧʝʨʫʚʘʪʠ ʟ ʧʦʪʫʞʥʽʩʪʶ ʟʚ'ʷʟʢʽʚ. 

ʇʨʠʢʣʘʜ. ʈʦʟʛʣʷʥʝʤʦ ʟʚ'ʷʟʦʢ ɻʨʫʧʘ-ʉʪʫʜʝʥʪ. 
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ʇʦʪʫʞʥʽʩʪʴ (1,30) ʧʦʨʫʯ ʽʟ ʩʫʪʥʽʩʪʶ ɻʨʫʧʘ ʚʢʘʟʫʻ, ʱʦ ʚ ʛʨʫʧʽ ʤʦʞʝ ʟʘʡʤʘʪʠʩʷ ʚʽʜ 1 

ʜʦ 30 ʩʪʫʜʝʥʪʽʚ. ʇʦʪʫʞʥʽʩʪʴ (1,1) ʧʦʨʫʯ ʽʟ ʩʫʪʥʽʩʪʶ ʉʪʫʜʝʥʪ ʚʢʘʟʫʻ, ʱʦ ʩʪʫʜʝʥʪ 

ʤʦʞʝ ʟʘʡʤʘʪʠʩʷ ʪʽʣʴʢʠ ʚ ʦʜʥʽʡ ʛʨʫʧʽ (ʤʽʥʽʤʫʤ 1, ʤʘʢʩʠʤʫʤ 1). ʋ ʤʦʜʝʣʽ "ʧʪʘʰʠʥʘ 

ʣʘʧʢʘ" ʯʠʩʣʦʚʠʡ ʜʽʘʧʘʟʦʥ ʟʥʘʯʝʥʴ ʧʦʪʫʞʥʦʩʪʽ ʥʝ ʚʽʜʦʙʨʘʞʘʻʪʴʩʷ ʚ ER-ʜʽʘʛʨʘʤʘʭ. 

ʉʠʣʴʥʽ ʽ ʩʣʘʙʢʽ ʟʚ'ʷʟʢʠ. 

ʗʢʱʦ ʩʫʪʥʽʩʪʴ ʤʦʞʝ ʽʩʥʫʚʘʪʠ ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʽʥʰʠʭ ʩʫʪʥʦʩʪʝʡ, ʪʦ ʚʦʥʘ ʻ 

ʥʝʟʘʣʝʞʥʦʶ ʚʽʜ ʽʩʥʫʚʘʥʥʷ. ʗʢʱʦ ʩʫʪʥʽʩʪʴ ʟʘʣʝʞʠʪʴ ʚʽʜ ʽʩʥʫʚʘʥʥʷ ʽʥʰʠʭ ʩʫʪʥʦʩʪʝʡ, 

ʪʦ ʚʦʥʘ ʻ ʟʘʣʝʞʥʦʶ ʚʽʜ ʽʩʥʫʚʘʥʥʷ. ʅʘʧʨʠʢʣʘʜ, ʩʫʪʥʦʩʪʽ ʉʪʫʜʝʥʪ ʽ ɻʨʫʧʘ ʤʦʞʫʪʴ 

ʽʩʥʫʚʘʪʠ ʥʝʟʘʣʝʞʥʦ ʦʜʥʘ ʚʽʜ ʦʜʥʦʾ, ʘ ʩʫʪʥʽʩʪʴ ʅʘʛʦʨʦʜʘ ʩʪʫʜʝʥʪʘ ʻ ʟʘʣʝʞʥʦʶ ʚʽʜ 

ʩʫʪʥʦʩʪʽ ʉʪʫʜʝʥʪ ʡ ʽʩʥʫʚʘʪʠ ʙʝʟ ʥʝʾ ʥʝ ʤʦʞʝ. ʗʢʱʦ ʦʜʥʘ ʩʫʪʥʽʩʪʴ ʥʝʟʘʣʝʞʥʘ ʚʽʜ 

ʽʩʥʫʚʘʥʥʷ ʽʥʰʦʾ ʩʫʪʥʦʩʪʽ, ʪʦ ʟʚ'ʷʟʦʢ ʤʽʞ ʥʠʤʠ ʥʘʟʠʚʘʻʪʴʩʷ 

ʥʝʽʜʝʥʪʠʬʽʢʘʮʽʡʥʠʤ ʟʚ'ʷʟʢʦʤ ʘʙʦ ʩʣʘʙʢʠʤ ʟʚ'ʷʟʢʦʤ. ʅʘ ER-ʜʽʘʛʨʘʤʘʭ "ʧʪʘʰʠʥʘ 

ʣʘʧʢʘ" ʩʣʘʙʢʠʡ ʟʚ'ʷʟʦʢ ʚʽʜʦʙʨʘʞʘʻʪʴʩʷ ʰʪʨʠʭʦʚʦʶ ʣʽʥʽʻʶ. 

ɯʜʝʥʪʠʬʽʢʘʮʽʡʥʠʡ ʟʚ'ʷʟʦʢ ʘʙʦ ʩʠʣʴʥʠʡ ʟʚ'ʷʟʦʢ ʤʘʻ ʤʽʩʮʝ ʫ ʪʦʤʫ ʚʠʧʘʜʢʫ, ʢʦʣʠ 

ʦʜʥʘ ʟʚ'ʷʟʘʥʘ ʩʫʪʥʽʩʪʴ ʟʘʣʝʞʠʪʴ ʚʽʜ ʽʩʥʫʚʘʥʥʷ ʽʥʰʦʾ. ʅʘ ER-ʜʽʘʛʨʘʤʘʭ "ʧʪʘʰʠʥʘ 

ʣʘʧʢʘ" ʩʠʣʴʥʠʡ ʟʚ'ʷʟʦʢ ʚʽʜʦʙʨʘʞʘʻʪʴʩʷ ʩʫʮʽʣʴʥʦʶ ʣʽʥʽʻʶ. 

ʇʨʠʢʣʘʜ. ʈʦʟʛʣʷʥʝʤʦ ʟʚ'ʷʟʢʠ ɻʨʫʧʘ-ʉʪʫʜʝʥʪ ʽ ʉʪʫʜʝʥʪ- ʅʘʛʦʨʦʜʘ. 

 
ʉʫʪʥʽʩʪʴ ʉʪʫʜʝʥʪ ʥʝ ʟʘʣʝʞʠʪʴ ʚʽʜ ʩʫʪʥʦʩʪʽ ɻʨʫʧʘ, ʚ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʟʚ'ʷʟʦʢ ʤʽʞ 

ʩʫʪʥʦʩʪʷʤʠ ʚʽʜʦʙʨʘʞʘʻʪʴʩʷ ʰʪʨʠʭʦʚʦʶ ʣʽʥʽʻʶ, ʘ ʘʪʨʠʙʫʪ ʅʘʟʚʘ ʛʨʫʧʠ ʚ ʩʫʪʥʦʩʪʽ 

ʉʪʫʜʝʥʪ ʻ ʟʦʚʥʽʰʥʽʤ ʢʣʶʯʝʤ (Foreign Key, FK). ʉʫʪʥʽʩʪʴ ʅʘʛʦʨʦʜʘ ʟʘʣʝʞʠʪʴ ʚʽʜ 

ʩʫʪʥʦʩʪʽ ʉʪʫʜʝʥʪ, ʚ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʟʚ'ʷʟʦʢ ʤʽʞ ʩʫʪʥʦʩʪʷʤʠ ʚʽʜʦʙʨʘʞʘʻʪʴʩʷ 

ʩʫʮʽʣʴʥʦʶ ʣʽʥʽʻʶ, ʘ ʘʪʨʠʙʫʪ ʇʨʽʟʚʠʱʝ ʩʪʫʜʝʥʪʘ ʚ ʩʫʪʥʦʩʪʽ ʅʘʛʦʨʦʜʘ ʻ ʯʘʩʪʠʥʦʶ 

ʧʝʨʚʠʥʥʦʛʦ ʢʣʶʯʘ (Primary Key, PK) ʽ ʦʜʥʦʯʘʩʥʦ ʟʦʚʥʽʰʥʽʤ ʢʣʶʯʝʤ (FK). 
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ɸʪʨʠʙʫʪʠ ʟʚ'ʷʟʢʽʚ. 

ʊʘʢ ʩʘʤʦ ʷʢ ʽ ʩʫʪʥʦʩʪʽ ʟʚ'ʷʟʢʠ ʤʦʞʫʪʴ ʤʘʪʠ ʘʪʨʠʙʫʪʠ.  

ʇʨʠʢʣʘʜ. ɸʪʨʠʙʫʪʠ ɼʝʥʴ ʽ ɸʫʜʠʪʦʨʽʷ ʥʘʣʝʞʘʪʴ ʜʦ ʟʚ'ʷʟʢʫ ʤʽʞ ʩʫʪʥʦʩʪʷʤʠ 

ʉʪʫʜʝʥʪ ʽ ɼʠʩʮʠʧʣʽʥʘ. 

 
ʆʙʦʚ'ʷʟʢʦʚʽ ʽ ʥʝʦʙʦʚ'ʷʟʢʦʚʽ ʟʚ'ʷʟʢʠ. 

ʋʯʘʩʪʴ ʩʫʪʥʦʩʪʽ ʫ ʟʚ'ʷʟʢʫ ʤʦʞʝ ʙʫʪʠ ʦʙʦʚ'ʷʟʢʦʚʦʶ ʘʙʦ ʥʝʦʙʦʚ'ʷʟʢʦʚʦʶ. ʗʢʱʦ 

ʦʜʠʥ ʝʢʟʝʤʧʣʷʨ ʩʫʪʥʦʩʪʽ ʥʝ ʧʦʪʨʝʙʫʻ ʥʘʷʚʥʦʩʪʽ ʚʽʜʧʦʚʽʜʥʦʛʦ ʝʢʟʝʤʧʣʷʨʘ ʩʫʪʥʦʩʪʽ ʚ 

ʦʢʨʝʤʦʤʫ ʟʚ'ʷʟʢʫ, ʪʦ ʫʯʘʩʪʴ ʩʫʪʥʦʩʪʽ ʫ ʟʚ'ʷʟʢʫ ʻ ʥʝʦʙʦʚ'ʷʟʢʦʚʦʶ. ʅʘʧʨʠʢʣʘʜ, ʫ 

ʟʚ'ʷʟʢʫ ʩʫʪʥʦʩʪʝʡ ʉʪʫʜʝʥʪ-ʅʘʛʦʨʦʜʘ ī ʥʝ ʢʦʞʝʥ ʩʪʫʜʝʥʪ ʤʘʻ ʥʘʛʦʨʦʜʠ. ʊʦʙʪʦ ʥʝ 

ʢʦʞʝʥ ʝʢʟʝʤʧʣʷʨ ʚ ʪʘʙʣʠʮʽ ʉʪʫʜʝʥʪ ʧʦʪʨʝʙʫʻ ʦʙʦʚ'ʷʟʢʦʚʦʾ ʥʘʷʚʥʦʩʪʽ ʝʢʟʝʤʧʣʷʨʘ 

ʩʫʪʥʦʩʪʽ ʚ ʪʘʙʣʠʮʽ ʅʘʛʦʨʦʜʘ. ʉʫʪʥʽʩʪʴ ʅʘʛʦʨʦʜʘ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʷʢ ʥʝʦʙʦʚ'ʷʟʢʦʚʘ ʧʦ 

ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʩʫʪʥʦʩʪʽ ʉʪʫʜʝʥʪ. ʅʝʦʙʦʚ'ʷʟʢʦʚʘ ʩʫʪʥʽʩʪʴ ʧʦʟʥʘʯʘʻʪʴʩʷ ʥʝʚʝʣʠʢʠʤ 

ʢʦʣʦʤ ʟ ʙʦʢʫ ʥʝʦʙʦʚ'ʷʟʢʦʚʦʾ ʩʫʪʥʦʩʪʽ. 

ɯʩʥʫʚʘʥʥʷ ʥʝʦʙʦʚ'ʷʟʢʦʚʦʩʪʽ ʚʢʘʟʫʻ ʥʘ ʪʝ, ʱʦ ʜʣʷ ʥʝʦʙʦʚ'ʷʟʢʦʚʦʾ ʩʫʪʥʦʩʪʽ ʤʽʥʽʤʘʣʴʥʝ 

ʟʥʘʯʝʥʥʷ ʧʦʪʫʞʥʦʩʪʽ ʟʚ'ʷʟʢʫ ʜʦʨʽʚʥʶʻ 0. ʋʯʘʩʪʴ ʩʫʪʥʦʩʪʽ ʫ ʟʚ'ʷʟʢʫ ʙʫʜʝ 

ʦʙʦʚ'ʷʟʢʦʚʦʶ, ʷʢʱʦ ʢʦʞʝʥ ʝʢʟʝʤʧʣʷʨ ʩʫʪʥʦʩʪʽ ʦʙʦʚ'ʷʟʢʦʚʦ ʧʦʪʨʝʙʫʻ ʚʽʜʧʦʚʽʜʥʦʛʦ 

ʝʢʟʝʤʧʣʷʨʘ ʩʫʪʥʦʩʪʽ ʚ ʦʢʨʝʤʦʤʫ ʟʚ'ʷʟʢʫ. ʇʨʠ ʦʙʦʚ'ʷʟʢʦʚʦʤʫ ʟʚ'ʷʟʢʫ ʜʣʷ 

ʦʙʦʚ'ʷʟʢʦʚʦʾ ʩʫʪʥʦʩʪʽ ʤʽʥʽʤʘʣʴʥʘ ʧʦʪʫʞʥʽʩʪʴ ʟʚ'ʷʟʢʫ ʜʦʨʽʚʥʶʻ 1. 

ʇʨʠʢʣʘʜ. ɿʚ'ʷʟʦʢ ʤʽʞ ʩʫʪʥʦʩʪʷʤʠ ʉʪʫʜʝʥʪ ʽ ʅʘʛʦʨʦʜʘ ʻ ʥʝʦʙʦʚ'ʷʟʢʦʚʠʤ. 

ʅʝʦʙʦʚ'ʷʟʢʦʚʦ ʢʦʞʝʥ ʩʪʫʜʝʥʪ ʤʘʻ ʥʘʛʦʨʦʜʫ, ʘʣʝ ʷʢʱʦ ʻ ʥʘʛʦʨʦʜʘ, ʪʦ ʚʦʥʘ 

ʦʙʦʚ'ʷʟʢʦʚʦ ʟʚ'ʷʟʘʥʘ ʟ ʧʝʚʥʠʤ ʩʪʫʜʝʥʪʦʤ. 

 
ʉʣʘʙʢʽ ʩʫʪʥʦʩʪʽ 

ʉʣʘʙʢʦʶ ʩʫʪʥʽʩʪʶ ʥʘʟʠʚʘʻʪʴʩʷ ʩʫʪʥʽʩʪʴ, ʷʢʘ ʟʘʜʦʚʦʣʴʥʷʻ ʪʘʢʠʤ ʫʤʦʚʘʤ: 

ī ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʽʩʥʫʚʘʥʥʷ ʩʫʪʥʦʩʪʽ ʟ ʷʢʦʶ ʚʦʥʘ ʟʚ'ʷʟʘʥʘ; 

ī ʧʝʨʚʠʥʥʠʡ ʢʣʶʯ ʮʽʻʾ ʩʫʪʥʦʩʪʽ ʯʘʩʪʢʦʚʦ ʘʙʦ ʧʦʚʥʽʩʪʶ ʦʪʨʠʤʘʥ ʟ ʽʥʰʦʾ ʩʫʪʥʦʩʪʽ. 
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ʉʣʘʙʢʘ ʩʫʪʥʽʩʪʴ ʥʘ ʜʽʘʛʨʘʤʽ ʏʝʥʘ ʧʦʟʥʘʯʘʻʪʴʩʷ ʧʦʜʚʽʡʥʠʤ ʧʨʷʤʦʢʫʪʥʠʢʦʤ, ʘ ʥʘ 

ʜʽʘʛʨʘʤʽ "ʧʪʘʰʠʥʘ ʣʘʧʢʘ" ʥʝʚʝʣʠʢʠʤʠ ʩʝʛʤʝʥʪʘʤʠ ʚ ʢʦʞʥʦʤʫ ʟ ʢʫʪʽʚ ʧʨʷʤʦʢʫʪʥʠʢʘ. 

ʇʨʠʢʣʘʜ. ʉʫʪʥʽʩʪʴ ʅʘʛʦʨʦʜʘ ʻ ʩʣʘʙʢʦʶ ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʩʫʪʥʦʩʪʽ ʉʪʫʜʝʥʪ: ʚʦʥʘ 

ʟʘʣʝʞʠʪʴ ʚʽʜ ʽʩʥʫʚʘʥʥʷ ʮʽʻʾ ʩʫʪʥʦʩʪʽ ʽ ʚ ʾʾ ʧʝʨʚʠʥʥʠʡ ʢʣʶʯ ʚʭʦʜʠʪʴ ʧʝʨʚʠʥʥʠʡ ʢʣʶʯ 

ʩʫʪʥʦʩʪʽ ʉʪʫʜʝʥʪ 

 
ʉʢʣʘʜʥʽ ʟʚ'ʷʟʢʠ. 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʟʚ'ʷʟʢʽʚ ʙʽʣʴʰ ʚʠʩʦʢʦʛʦ ʧʦʨʷʜʢʫ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʫ ʙʘʛʘʪʴʦʭ ʚʠʧʘʜʢʘʭ 

ʢʨʘʱʝ ʚʽʜʦʙʨʘʟʠʪʠ ʩʝʤʘʥʪʠʢʫ ʧʨʦʙʣʝʤʥʦʾ ʦʙʣʘʩʪʽ. 

ʇʨʠʢʣʘʜ. ʉʫʪʥʦʩʪʽ ɺʠʢʣʘʜʘʯ, ɼʠʩʮʠʧʣʽʥʘ ʽ ɽʢʟʘʤʝʥ ʫʪʚʦʨʶʶʪʴ ʪʝʨʥʘʨʥʠʡ ʟʚ'ʷʟʦʢ. 

 
ʈʝʢʫʨʩʠʚʥʽ ʟʚ'ʷʟʢʠ 

ʈʝʢʫʨʩʠʚʥʠʡ ʟʚ'ʷʟʦʢ ʤʘʻ ʤʽʩʮʝ, ʢʦʣʠ ʻ ʟʚ'ʷʟʦʢ ʤʽʞ ʝʢʟʝʤʧʣʷʨʘʤʠ ʦʜʥʦʛʦ ʽ ʪʦʛʦ ʞ 

ʥʘʙʦʨʫ ʩʫʪʥʦʩʪʝʡ. 

ʇʨʠʢʣʘʜ. ʈʦʟʛʣʷʥʝʤʦ ʤʦʞʣʠʚʽ ʚʘʨʽʘʥʪʠ ʨʝʢʫʨʩʠʚʥʠʭʟʚ'ʷʟʢʽʚ. 
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ɿʚ'ʷʟʦʢ 1:1 ʧʨʝʜʩʪʘʚʣʷʻ ʚʠʩʣʦʚʣʶʚʘʥʥʷ: "ʚʠʢʣʘʜʘʯ ʤʦʞʝ ʙʫʪʠ ʦʜʨʫʞʝʥʠʡ ʪʽʣʴʢʠ ʟ 

ʦʜʥʠʤ ʩʧʽʚʨʦʙʽʪʥʠʢʦʤ". ɿʚ'ʷʟʦʢ 1:M ʧʨʝʜʩʪʘʚʣʷʻ ʪʘʢʝ ʚʠʩʣʦʚʣʶʚʘʥʥʷ: "ʚʠʢʣʘʜʘʯ, 

ʷʢʱʦ ʚʽʥ ʻ ʟʘʚʽʜʫʶʯʠʤ ʢʘʬʝʜʨʦʶ, ʢʝʨʫʻ ʜʝʢʽʣʴʢʦʤʘ ʚʠʢʣʘʜʘʯʘʤʠ, ʘ ʚʠʢʣʘʜʘʯʽ 

ʤʘʶʪʴ ʪʽʣʴʢʠ ʦʜʥʦʛʦ ʢʝʨʽʚʥʠʢʘ ï ʟʘʚʽʜʫʶʯʦʛʦ ʢʘʬʝʜʨʦʶ". ɿʚ'ʷʟʦʢ M:N ʧʨʝʜʩʪʘʚʣʷʻ 

ʚʠʩʣʦʚʣʶʚʘʥʥʷ: "ʘʜʤʽʥʽʩʪʨʘʪʦʨ ʤʘʻ ʜʝʢʽʣʴʢʘ ʧʽʜʣʝʛʣʠʭ-ʘʜʤʽʥʽʩʪʨʘʪʦʨʽʚ, ʽ ʚ ʩʚʦʶ 

ʯʝʨʛʫ ʘʜʤʽʥʽʩʪʨʘʪʦʨ ʤʘʻ ʜʝʢʽʣʴʢʘ ʢʝʨʽʚʥʠʢʽʚ-ʘʜʤʽʥʽʩʪʨʘʪʦʨʽʚ". 

ʄʽʞ ʜʚʦʤʘ ʩʫʪʥʦʩʪʷʤʠ ʤʦʞʝ ʙʫʪʠ ʜʝʢʽʣʴʢʘ ʟʚ'ʷʟʢʽʚ ʟ ʨʽʟʥʠʤʠ ʟʤʽʩʪʦʚʥʠʤʠ 

ʥʘʚʘʥʪʘʞʝʥʥʷʤʠ. 

ʇʨʠʢʣʘʜ. ʄʽʞ ʩʫʪʥʦʩʪʷʤʠ ɺʠʢʣʘʜʘʯ ʽ ʉʪʫʜʝʥʪ ʤʦʞʥʘ ʚʩʪʘʥʦʚʠʪʠ ʪʘʢʽ ʟʤʽʩʪʦʚʥʽ 

ʟʚ'ʷʟʢʠ: ɺʠʢʣʘʜʘʻ ʽ ʂʝʨʽʚʥʠʮʪʚʦ ʜʠʧʣʦʤʥʠʤ ʧʨʦʝʢʪʫʚʘʥʥʷʤ. ɺʠʢʣʘʜʘʯ ʚʠʢʣʘʜʘʻ ʜʣʷ 

ʙʘʛʘʪʴʦʭ ʩʪʫʜʝʥʪʽʚ, ʜʣʷ ʢʦʞʥʦʛʦ ʩʪʫʜʝʥʪʘ ʚʠʢʣʘʜʘʻ ʙʘʛʘʪʦ ʚʠʢʣʘʜʘʯʽʚ. ʂʦʞʝʥ 

ʩʪʫʜʝʥʪ ʦʙʦʚ'ʷʟʢʦʚʦ ʧʦʚʠʥʝʥ ʤʘʪʠ ʦʜʥʦʛʦ ʢʝʨʽʚʥʠʢʘ ʜʠʧʣʦʤʥʦʛʦ ʧʨʦʝʢʪʫ, ʘʣʝ 

ʥʝʦʙʦʚ'ʷʟʢʦʚʦ ʢʦʞʝʥ ʚʠʢʣʘʜʘʯ ʢʝʨʫʻ ʜʠʧʣʦʤʥʠʢʘʤʠ. 

 
ʈʦʟʰʠʨʝʥʘ ʤʦʜʝʣʴ "ʩʫʪʥʽʩʪʴ ï ʟʚ'ʷʟʦʢ". 

ɼʣʷ ʟʘʜʦʚʦʣʝʥʥʷ ʥʦʚʠʭ ʧʦʪʨʝʙ, ʱʦ ʚʠʩʫʚʘʶʪʴʩʷ ʙʽʣʴʰ ʩʢʣʘʜʥʠʤʠ 

ʟʘʩʪʦʩʫʚʘʥʥʷʤʠ, ʚ ʩʝʤʘʥʪʠʯʥʝ ʤʦʜʝʣʶʚʘʥʥʷ ʙʫʣʠ ʚʚʝʜʝʥʽ ʜʦʜʘʪʢʦʚʽ ʢʦʥʮʝʧʮʽʾ, ʱʦ 

ʨʦʟʰʠʨʶʶʪʴ ʡʦʛʦ ʤʦʞʣʠʚʦʩʪʽ. 

ʊʘʢʘ ʤʦʜʝʣʴ ʤʘʻ ʥʘʟʚʫ ʨʦʟʰʠʨʝʥʦʾ ER-ʤʦʜʝʣʽ (Enhanced Entity Relationship, EER-

ʤʦʜʝʣʴ). ɺʦʥʘ ʚʢʣʶʯʘʻ ʚʩʽ ʢʦʥʮʝʧʮʽʾ ER- ʤʦʜʝʣʽ ʧʣʶʩ ʢʦʥʮʝʧʮʽʾ ʫʪʦʯʥʝʥʥʷ, 

ʫʟʘʛʘʣʴʥʝʥʥʷ, ʘʛʨʝʛʫʚʘʥʥʷ ʽ ʢʦʤʧʦʟʠʮʽʾ. ɼʦʜʘʪʢʦʚʽ ʢʦʥʮʝʧʮʽʾ ʙʘʟʫʶʪʴʩʷ ʥʘ ʪʘʢʠʭ 

ʧʦʥʷʪʪʷʭ, ʷʢ ʩʫʧʝʨʢʣʘʩ ʽ ʧʽʜʢʣʘʩ. ʉʫʧʝʨʢʣʘʩ ʤʦʞʝ ʤʘʪʠ ʜʝʢʽʣʴʢʘ ʧʽʜʢʣʘʩʽʚ. 

ʅʘʧʨʠʢʣʘʜ ʧʽʜʢʣʘʩʠ ɺʠʢʣʘʜʘʯ, ʂʝʨʽʚʥʠʢ, ʃʘʙʦʨʘʥʪ ʻ ʯʣʝʥʘʤʠ ʩʫʧʝʨʢʣʘʩʫ 

ʉʧʽʚʨʦʙʽʪʥʠʢ. ʎʝ ʦʟʥʘʯʘʻ, ʱʦ ʢʦʞʝʥ ʝʢʟʝʤʧʣʷʨ ʧʽʜʢʣʘʩʫ ʻ ʚ ʪʦʡ ʞʝ ʯʘʩ ʽ 
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ʝʢʟʝʤʧʣʷʨʦʤ ʩʫʧʝʨʢʣʘʩʫ. ɿʚ'ʷʟʦʢ ʤʽʞ ʩʫʧʝʨʢʣʘʩʦʤ ʽ ʧʽʜʢʣʘʩʦʤ ʚʽʜʥʦʩʠʪʴʩʷ ʜʦ ʪʠʧʫ 

1:1. 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʧʦʥʷʪʴ ʩʫʧʝʨʢʣʘʩ ʽ ʧʽʜʢʣʘʩ ʜʦʟʚʦʣʷʻ ʚʠʟʥʘʯʠʪʠ ʜʣʷ ʧʽʜʢʣʘʩʽʚ ʚʣʘʩʥʽ 

ʘʪʨʠʙʫʪʠ ʽ ʘʪʨʠʙʫʪʠ, ʱʦ ʥʘʩʣʽʜʫʶʪʴʩʷ ʚʽʜ ʩʫʧʝʨʢʣʘʩʫ. ʊʘʢ, ʥʘʧʨʠʢʣʘʜ, ʧʽʜʢʣʘʩ 

ɺʠʢʣʘʜʘʯ ʧʦʚʠʥʝʥ ʤʘʪʠ ʪʽ ʞ ʘʪʨʠʙʫʪʠ, ʱʦ ʽ ʚʩʽ ʉʧʽʚʨʦʙʽʪʥʠʢʠ. ʆʜʥʘʢ ʚʽʥ ʤʘʻ ʽ ʩʚʦʾ 

ʚʣʘʩʥʽ ʘʪʨʠʙʫʪʠ, ʷʢʽ ʥʝ ʚʠʟʥʘʯʝʥʽ ʜʣʷ ʽʥʰʠʭ ʢʘʪʝʛʦʨʽʡ ʧʨʘʮʽʚʥʠʢʽʚ ʫʥʽʚʝʨʩʠʪʝʪʫ. ɼʦ 

ʮʠʭ ʘʪʨʠʙʫʪʽʚ ʤʦʞʥʘ ʚʽʜʥʝʩʪʠ ʚʯʝʥʝ ʟʚʘʥʥʷ, ʥʦʤʝʨ ʜʠʧʣʦʤʫ ʧʨʦ ʚʯʝʥʝ ʟʚʘʥʥʷ, 

ʢʽʣʴʢʽʩʪʴ ʥʘʚʯʘʣʴʥʦ-ʤʝʪʦʜʠʯʥʠʭ ʧʨʘʮʴ ʪʦʱʦ. ʇʨʠ ʚʽʜʩʫʪʥʦʩʪʽ ʧʽʜʢʣʘʩʽʚ ʜʣʷ ʦʙ'ʻʢʪʫ 

ʉʧʽʚʨʦʙʽʪʥʠʢ ʩʣʽʜ ʙʫʣʦ ʙ ʚʚʦʜʠʪʠ ʘʪʨʠʙʫʪʠ, ʷʢʽ ʙ ʤʘʣʠ ʥʝʚʠʟʥʘʯʝʥʝ ʟʥʘʯʝʥʥʷ ʜʣʷ 

ʽʥʰʠʭ ʩʧʽʚʨʦʙʽʪʥʠʢʽʚ (ʥʘʧʨʠʢʣʘʜ ʜʣʷ ʣʘʙʦʨʘʥʪʽʚ). ʇʽʜʢʣʘʩ ʤʦʞʝ ʤʘʪʠ ʩʚʦʾ ʚʣʘʩʥʽ 

ʟʚ'ʷʟʢʠ, ʷʢʽ ʥʝ ʧʽʜʭʦʜʷʪʴ ʜʣʷ ʚʩʽʭ ʝʢʟʝʤʧʣʷʨʽʚ ʩʫʧʝʨʢʣʘʩʫ. 

ʅʘʧʨʠʢʣʘʜ, ɺʠʢʣʘʜʘʯ ʤʦʞʝ ʤʘʪʠ ʧʽʜʢʣʘʩʠ ʇʨʦʬʝʩʦʨ, ɼʦʮʝʥʪ, ɸʩʠʩʪʝʥʪ. ʇʽʜʢʣʘʩ 

ʥʘʩʣʽʜʫʻ ʥʝ ʪʽʣʴʢʠ ʘʪʨʠʙʫʪʠ, ʘʣʝ ʽ ʚʩʽ ʟʚ'ʷʟʢʠ ʩʫʧʝʨʢʣʘʩʫ. 

ʋʪʦʯʥʝʥʥʷ ʮʝ ʧʨʦʮʝʩ ʟʙʽʣʴʰʝʥʥʷ ʨʽʟʥʠʮʽ ʤʽʞ ʦʢʨʝʤʠʤʠ ʝʢʟʝʤʧʣʷʨʘʤʠ ʦʙ'ʻʢʪʘ ʟʘ 

ʨʘʭʫʥʦʢ ʚʠʟʥʘʯʝʥʥʷ ʾʭʥʽʭ ʚʽʜʤʽʥʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ. ʎʝʡ ʧʨʦʮʝʩ ʻ ʥʠʟʭʽʜʥʠʤ. 

ʅʘʧʨʠʢʣʘʜ, ʧʝʨʝʭʽʜ ʚʽʜ ʦʙ'ʻʢʪʘ ʉʧʽʚʨʦʙʽʪʥʠʢ ʜʦ ʦʙ'ʻʢʪʽʚ ɺʠʢʣʘʜʘʯ  ̔ʂʝʨʽʚʥʠʢ. 

ʋʟʘʛʘʣʴʥʝʥʥʷ ʮʝ ʧʨʦʮʝʩ ʟʚʝʜʝʥʥʷ ʚʽʜʤʽʥʥʦʩʪʝʡ ʤʽʞ ʦʙ'ʻʢʪʘʤʠ ʜʦ ʤʽʥʽʤʫʤʫ ʰʣʷʭʦʤ 

ʚʠʜʽʣʝʥʥʷ ʾʭ ʩʧʽʣʴʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ. ʎʝʡ ʧʨʦʮʝʩ ʻ ʚʠʩʭʽʜʥʠʤ. ʅʘʧʨʠʢʣʘʜ, ʧʝʨʝʭʽʜ 

ʚʽʜ ʦʙ'ʻʢʪʽʚ ɺʠʢʣʘʜʘʯ ʽ ʂʝʨʽʚʥʠʢ ʜʦ ʦʙ'ʻʢʪʘ ʉʧʽʚʨʦʙʽʪʥʠʢ. 

ʋ ʧʨʦʮʝʩʽ ʧʨʦʚʝʜʝʥʥʷ ʫʪʦʯʥʝʥʥʷ ʘʙʦ ʫʟʘʛʘʣʴʥʝʥʥʷ ʤʦʞʫʪʴ ʟʘʩʪʦʩʦʚʫʚʘʪʠʩʷ 

ʦʙʤʝʞʝʥʥʷ: ī ʩʪʫʧʝʥʷ ʫʯʘʩʪʽ; ī ʥʝʧʝʨʝʪʠʥʘʥʥʷ. 

ʇʽʜʢʣʘʩʠ ʥʘʙʦʨʘ ʩʫʪʥʦʩʪʝʡ ʤʦʞʫʪʴ ʧʝʨʝʪʠʥʘʪʠʩʷ ʽ ʥʝ ʧʝʨʝʪʠʥʘʪʠʩʷ. ʗʢʱʦ 

ʧʽʜʢʣʘʩʠ ʩʫʧʝʨʢʣʘʩʫ ʥʝ ʧʝʨʝʪʠʥʘʶʪʴʩʷ, ʪʦ ʮʝ ʦʟʥʘʯʘʻ, ʱʦ ʢʦʞʝʥ ʝʢʟʝʤʧʣʷʨ 

ʩʫʪʥʦʩʪʽ ʤʦʞʝ ʙʫʪʠ ʝʣʝʤʝʥʪʦʤ ʪʽʣʴʢʠ ʦʜʥʦʛʦ ʟ ʧʽʜʢʣʘʩʽʚ (ʧʦʟʥʘʯʘʻʪʴʩʷ Or). ɿʚ'ʷʟʢʠ, 

ʷʢʽ ʥʝ ʧʝʨʝʪʠʥʘʶʪʴʩʷ ʧʦʟʥʘʯʘʶʪʴʩʷ ʩʠʤʚʦʣʦʤ "G". ʅʘʧʨʠʢʣʘʜ, ʩʧʽʚʨʦʙʽʪʥʠʢ ʤʦʞʝ 

ʧʨʘʮʶʚʘʪʠ ʘʙʦ ʥʘ ʧʦʩʘʜʽ ʜʦʮʝʥʪʘ, ʘʙʦ ʥʘ ʧʦʩʘʜʽ ʧʨʦʬʝʩʦʨʘ, ʽ ʥʝ ʤʦʞʝ ʙʫʪʠ 

ʦʜʥʦʯʘʩʥʦ ʽ ʧʨʦʬʝʩʦʨʦʤ, ʽ ʜʦʮʝʥʪʦʤ. 

ʗʢʱʦ ʧʽʜʢʣʘʩʠ ʩʫʧʝʨʢʣʘʩʫ ʧʝʨʝʪʠʥʘʶʪʴʩʷ, ʪʦ ʮʝ ʦʟʥʘʯʘʻ, ʱʦ ʙʫʜʴ-ʷʢʠʡ ʝʢʟʝʤʧʣʷʨ 

ʩʫʪʥʦʩʪʽ ʤʦʞʝ ʙʫʪʠ ʝʣʝʤʝʥʪʦʤ ʜʝʢʽʣʴʢʦʭ ʟ ʧʽʜʢʣʘʩʽʚ (ʧʦʟʥʘʯʘʻʪʴʩʷ And). ɿʚôʷʟʢʠ ʷʢʽ 

ʧʝʨʝʪʠʥʘʶʪʴʩʷ ʧʦʟʥʘʯʘʶʪʴʩʷ ʩʠʤʚʦʣʦʤ "Gs". ʅʘʧʨʠʢʣʘʜ, ʟʘʚʽʜʫʶʯʠʡ ʢʘʬʝʜʨʦʶ 

ʧʨʦʚʦʜʠʪʴ ʟʘʥʷʪʪʷ, ʽ ʦʜʥʦʯʘʩʥʦ ʚʠʢʦʥʫʻ ʦʙʦʚ'ʷʟʢʠ ʚʠʢʣʘʜʘʯʘ ʽ ʢʝʨʽʚʥʠʢʘ. ʅʘ 

ʨʠʩʫʥʢʫ ʧʦʢʘʟʘʥʘ ʽʻʨʘʨʭʽʷ ʩʫʪʥʦʩʪʝʡ ʟ ʧʽʜʢʣʘʩʘʤʠ, ʱʦ ʧʝʨʝʪʠʥʘʶʪʴʩʷ ʽ ʥʝ 

ʧʝʨʝʪʠʥʘʶʪʴʩʷ. 

ʇʨʠʢʣʘʜ. ɺʽʜʥʦʰʝʥʥʷ ʩʫʧʝʨʢʣʘʩ ï ʧʽʜʢʣʘʩ. 
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ʅʝ ʢʦʞʝʥ ʝʣʝʤʝʥʪ ʩʫʧʝʨʢʣʘʩʫ ʧʦʚʠʥʝʥ ʙʫʪʠ ʝʣʝʤʝʥʪʦʤ ʦʜʥʦʛʦ ʟ ʧʽʜʢʣʘʩʽʚ. 

ɿʚ'ʷʟʦʢ ʩʫʧʝʨʢʣʘʩʫ ʟ ʧʽʜʢʣʘʩʦʤ ʟ ʦʙʦʚ'ʷʟʢʦʚʦʶ ʫʯʘʩʪʶ,ʚʢʘʟʫʻ ʥʘ ʪʝ, ʱʦ ʢʦʞʝʥ 

ʝʣʝʤʝʥʪ ʩʫʧʝʨʢʣʘʩʫ ʧʦʚʠʥʝʥ ʙʫʪʠ ʪʘʢʦʞ ʝʣʝʤʝʥʪʦʤ ʧʽʜʢʣʘʩʫ (Mandatory). 

ʇʨʠʢʣʘʜ. ʉʪʫʜʝʥʪ ʦʙʦʚ'ʷʟʢʦʚʦ ʟʘʡʤʘʻʪʴʩʷ ʘʙʦ ʥʘ ʜʝʥʥʽʡ, ʘʙʦ ʥʘ ʟʘʦʯʥʽʡ, ʘʙʦ ʥʘ 

ʚʝʯʽʨʥʽʡ ʬʦʨʤʽ ʥʘʚʯʘʥʥʷ, ʘʙʦ ʝʢʩʪʝʨʥʘʪʦʤ. 

 
ɿʚ'ʷʟʦʢ ʩʫʧʝʨʢʣʘʩʫ ʟ ʧʽʜʢʣʘʩʦʤ ʟ ʥʝʦʙʦʚ'ʷʟʢʦʚʦʶ ʫʯʘʩʪʶ, ʚʢʘʟʫʻ ʥʘ ʪʝ, ʱʦ ʜʝʷʢʽ 

ʝʣʝʤʝʥʪʠ ʩʫʧʝʨʢʣʘʩʫ ʤʦʞʫʪʴ ʥʝ ʥʘʣʝʞʘʪʠ ʞʦʜʥʦʤʫ ʟ ʧʽʜʢʣʘʩʽʚ (Optional). 

ʅʘʧʨʠʢʣʘʜ, ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʢʣʘʜʘʯʽ, ʷʢʽ ʥʝ ʟʘʡʤʘʶʪʴ ʧʦʩʘʜʠ ʧʨʦʬʝʩʦʨʘ, ʜʦʮʝʥʪʘ ʘʙʦ 

ʘʩʠʩʪʝʥʪʘ (ʥʘʧʨʠʢʣʘʜ ʩʪʘʨʰʠʡ ʚʠʢʣʘʜʘʯ). ɺʚʝʜʝʥʥʷ ʧʦʥʷʪʴ ʩʫʧʝʨʢʣʘʩʽʚ ʽ ʧʽʜʢʣʘʩʽʚ 

ʜʦʟʚʦʣʷʻ ʫʥʠʢʥʫʪʠ ʦʧʠʩʫ ʨʽʟʥʠʭ ʝʢʟʝʤʧʣʷʨʽʚ ʩʫʪʥʦʩʪʽ, ʷʢʽ ʤʦʞʫʪʴ ʤʘʪʠ ʨʽʟʥʽ 

ʘʪʨʠʙʫʪʠ. ʎʝ ʤʦʞʝ ʧʨʠʚʝʩʪʠ ʜʦ ʧʦʷʚʠ ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ ʥʝʟʘʧʦʚʥʝʥʠʭ ʘʪʨʠʙʫʪʽʚ. 

ɼʦ ʪʦʛʦ ʞ ʽʥʜʠʚʽʜʫʘʣʴʥʽ ʘʪʨʠʙʫʪʠ ʤʦʞʫʪʴ ʧʦʢʘʟʘʪʠ ʟʚ'ʷʟʢʠ, ʷʢʽ ʧʨʠʪʘʤʘʥʥʽ ʪʽʣʴʢʠ 

ʜʣʷ ʢʦʥʢʨʝʪʥʠʭ ʝʢʟʝʤʧʣʷʨʽʚ, ʘ ʥʝ ʚʩʽʤ ʝʢʟʝʤʧʣʷʨʘʤ ʩʫʪʥʦʩʪʝʡ. 

ʇʨʠʢʣʘʜ. ɽʢʟʝʤʧʣʷʨʠ ʩʫʪʥʦʩʪʽ ɺʠʢʣʘʜʘʯ, ʷʢʽ ʥʘʣʝʞʘʪʴ ʜʦ ʚʠʢʣʘʜʘʯʽʚ ʥʘ ʧʦʩʘʜʽ 

ʧʨʦʬʝʩʦʨʘ, ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʚʠʢʣʘʜʘʯʘʤʠ ʥʘ ʧʦʩʘʜʽ ʘʩʠʩʪʝʥʪʘ, ʤʘʶʪʴ ʪʘʢʽ ʜʦʜʘʪʢʦʚʽ 

ʘʪʨʠʙʫʪʠ: ʚʯʝʥʝ ʟʚʘʥʥʷ, ʚʯʝʥʠʡ ʩʪʫʧʽʥʴ ʽ ʪ.ʽʥ. ʂʨʽʤ ʪʦʛʦ, ʚʦʥʠ ʤʦʞʫʪʴ ʙʫʪʠ ʟʚ'ʷʟʘʥʽ 

ʽʥʜʠʚʽʜʫʘʣʴʥʠʤʠ ʘʪʨʠʙʫʪʘʤʠ ʽʟ ʩʫʪʥʽʩʪʶ ɸʩʧʽʨʘʥʪ. 

ʆʜʠʥ ʧʽʜʢʣʘʩ ʤʦʞʝ ʙʫʪʠ ʟʚ'ʷʟʘʥʠʡ ʟ ʜʝʢʽʣʴʢʦʤʘ ʩʫʧʝʨʢʣʘʩʘʤʠ, ʷʢʽ ʚ ʩʚʦʶ ʯʝʨʛʫ ʻ 

ʧʽʜʢʣʘʩʘʤʠ ʦʜʥʦʛʦ ʩʧʽʣʴʥʦʛʦ ʜʣʷ ʥʠʭ ʩʫʧʝʨʢʣʘʩʫ. 

ʇʨʠʢʣʘʜ. ʇʽʜʢʣʘʩʠ ɺʠʢʣʘʜʘʯ ʽ ʂʝʨʽʚʥʠʢ ʥʘʩʣʽʜʫʶʪʴ ʩʫʧʝʨʢʣʘʩ ʉʧʽʚʨʦʙʽʪʥʠʢ. 

ʇʽʜʢʣʘʩ ɿʘʚʽʜʫʶʯʠʡ ʢʘʬʝʜʨʦʶ ʻ ʦʜʥʦʯʘʩʥʦ ʝʢʟʝʤʧʣʷʨʦʤ ʩʫʧʝʨʢʣʘʩʫ ɺʠʢʣʘʜʘʯ ʽ 

ʩʫʧʝʨʢʣʘʩʩʫ ʂʝʨʽʚʥʠʢ. 

 
ʇʽʜʢʣʘʩ ʻ ʢʘʪʝʛʦʨʽʻʶ, ʷʢʱʦ ʚʽʥ ʟʚ'ʷʟʘʥʠʡ ʦʜʨʘʟʫ ʟ ʜʝʢʽʣʴʢʦʤʘ ʩʫʧʝʨʢʣʘʩʘʤʠ ʨʽʟʥʠʭ 

ʪʠʧʽʚ. ʂʘʪʝʛʦʨʽʷ ʤʦʞʝ ʙʫʪʠ ʟ ʧʦʚʥʦʶ ʫʯʘʩʪʶ ʽ ʟ ʯʘʩʪʢʦʚʦʶ ʫʯʘʩʪʶ ʝʢʟʝʤʧʣʷʨʽʚ. 
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ʇʦʚʥʘ ʫʯʘʩʪʴ ʧʝʨʝʜʙʘʯʘʻ, ʱʦ ʢʦʞʝʥ ʝʢʟʝʤʧʣʷʨ ʚʩʽʭ ʩʫʧʝʨʢʣʘʩʽʚ ʧʦʚʠʥʝʥ ʙʫʪʠ 

ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʫ ʜʘʥʽʡ ʢʘʪʝʛʦʨʽʾ. ʇʨʠ ʯʘʩʪʢʦʚʽʡ ʫʯʘʩʪʽ ʧʨʠʩʫʪʥʽʩʪʴ ʚ ʢʘʪʝʛʦʨʽʾ ʚʩʽʭ 

ʝʢʟʝʤʧʣʷʨʽʚ ʚʩʽʭ ʩʫʧʝʨʢʣʘʩʽʚ ʥʝʦʙʦʚ'ʷʟʢʦʚʘ. 

ɺʚʝʜʝʥʥʷ ʧʦʥʷʪʴ ʩʫʧʝʨʢʣʘʩʽʚ ʽ ʧʽʜʢʣʘʩʽʚ ʜʦʟʚʦʣʷʻ ʚʚʝʩʪʠ ʚ ʧʨʦʝʢʪ ʙʽʣʴʰʠʡ 

ʦʙʩʷʛ ʩʝʤʘʥʪʠʯʥʦʾ ʽʥʬʦʨʤʘʮʽʾ. ʅʘʧʨʠʢʣʘʜ, ʪʚʝʨʜʞʝʥʥʷ "ɸʩʠʩʪʝʥʪ ʻ ʚʠʢʣʘʜʘʯʝʤ" 

ʜʦʟʚʦʣʷʻ ʚʩʪʘʥʦʚʠʪʠ ʧʝʚʥʽ ʽʻʨʘʨʭʽʯʥʽ ʚʽʜʥʦʰʝʥʥʷ ʤʽʞ ʦʙ'ʻʢʪʘʤʠ ɸʩʠʩʪʝʥʪ ʽ 

ɺʠʢʣʘʜʘʯ. EER-ʜʽʘʛʨʘʤʠ ʧʦʚʠʥʥʽ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ, ʷʢʱʦ ʩʪʨʫʢʪʫʨʘ ʜʘʥʠʭ ʻ 

ʟʘʥʘʜʪʦ ʩʢʣʘʜʥʦʶ, ʜʣʷ ʪʦʛʦ ʱʦʙʠ ʾʾ ʤʦʞʥʘ ʙʫʣʦ ʣʝʛʢʦ ʧʨʝʜʩʪʘʚʠʪʠ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ER-ʜʽʘʛʨʘʤ. 

ɼʣʷ ʤʦʜʝʣʶʚʘʥʥʷ ʽʥʰʠʭ ʚʠʜʽʚ ʟʚ'ʷʟʢʽʚ ʚʚʦʜʠʪʴʩʷ ʧʦʥʷʪʪʷ ʘʛʨʝʛʫʚʘʥʥʷ ʽ 

ʢʦʤʧʦʟʠʮʽʾ. 

ɸʛʨʝʛʫʚʘʥʥʷ ʷʚʣʷʻ ʩʦʙʦʶ ʟʚ'ʷʟʦʢ ʪʠʧʫ "ʚʭʦʜʠʪʴ ʚ ʩʢʣʘʜ" ʘʙʦ "ʚʢʣʶʯʘʻ" ʤʽʞ ʜʚʦʤʘ 

ʩʫʪʥʦʩʪʷʤʠ, ʦʜʥʘ ʟ ʷʢʠʭ ʧʨʝʜʩʪʘʚʣʷʻ "ʮʽʣʝ", ʘ ʽʥʰʘ ī "ʯʘʩʪʠʥʫ". 

ʂʦʤʧʦʟʠʮʽʷ ī ʮʝ ʦʩʦʙʣʠʚʘ ʬʦʨʤʘ ʘʛʨʝʛʫʚʘʥʥʷ, ʷʢʘ ʧʨʝʜʩʪʘʚʣʷʻ ʟʘʣʝʞʥʽʩʪʴ ʤʽʞ 

ʩʫʪʥʦʩʪʷʤʠ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʧʦʚʥʦʶ ʧʨʠʥʘʣʝʞʥʽʩʪʶ ʽ ʩʧʽʚʧʘʜʘʥʥʷʤ ʪʝʨʤʽʥʽʚ 

ʽʩʥʫʚʘʥʥʷ ʤʽʞ "ʮʽʣʠʤ" ʽ "ʯʘʩʪʠʥʦʶ" 

ʇʨʦʙʣʝʤʠ ʧʦʙʫʜʦʚʠ ʤʦʜʝʣʝʡ "ʩʫʪʥʽʩʪʴ ï ʟʚ'ʷʟʦʢ". 

ʇʨʠ ʥʝʜʦʩʪʘʪʥʴʦʤʫ ʨʦʟʫʤʽʥʥʽ ʩʫʪʽ ʚʩʪʘʥʦʚʣʝʥʠʭ ʟʚ'ʷʟʢʽʚ ʤʦʞʝ ʙʫʪʠ ʩʪʚʦʨʝʥʘ 

ʤʦʜʝʣʴ, ʷʢʘ ʥʝ ʙʫʜʝ ʧʦʚʥʦʶ ʤʽʨʦʶ ʚʽʜʦʙʨʘʞʘʪʠ ʟʚ'ʷʟʢʠ ʤʽʞ ʨʝʘʣʴʥʠʤʠ ʦʙ'ʻʢʪʘʤʠ. 

ɺʠʟʥʘʯʘʶʪʴ ʜʝʬʝʢʪʠ ʟ'ʻʜʥʘʥʥʷ, ʷʢʽ ʚʠʥʠʢʘʶʪʴ ʧʨʠ ʥʝʚʽʨʥʽʡ ʽʥʪʝʨʧʨʝʪʘʮʽʾ ʟʤʽʩʪʫ 

ʜʝʷʢʠʭ ʟʚ'ʷʟʢʽʚ: ʜʝʬʝʢʪʠ ʨʦʟʛʘʣʫʞʝʥʥʷ ʽ ʜʝʬʝʢʪʠ ʨʦʟʨʠʚʫ. 

ɼʝʬʝʢʪʠ ʨʦʟʛʘʣʫʞʝʥʥʷ ʤʘʶʪʴ ʤʽʩʮʝ, ʢʦʣʠ ʤʦʜʝʣʴ ʚʽʨʥʦ ʚʽʜʦʙʨʘʞʘʻ ʟʚ'ʷʟʢʠ ʤʽʞ 

ʩʫʪʥʦʩʪʷʤʠ, ʘʣʝ ʰʣʷʭ ʤʽʞ ʦʢʨʝʤʠʤʠ ʩʫʪʥʦʩʪʷʤʠ ʚʠʟʥʘʯʝʥʠʡ ʥʝʦʜʥʦʟʥʘʯʥʦ. ʎʝʡ 

ʜʝʬʝʢʪ ʚʠʥʠʢʘʻ ʚ ʪʦʤʫ ʚʠʧʘʜʢʫ, ʢʦʣʠ ʜʚʘ ʘʙʦ ʙʽʣʴʰʝ ʟʚ'ʷʟʢʽʚ ʪʠʧʫ 1:M ʚʠʭʦʜʷʪʴ ʟ 

ʦʜʥʽʻʾ ʩʫʪʥʦʩʪʽ. 

ʇʨʠʢʣʘʜ. ʈʦʟʛʣʷʥʝʤʦ ʪʘʢʽ ʟʚ'ʷʟʢʠ: ʥʘ ʬʘʢʫʣʴʪʝʪʽ ʟʘʡʤʘʻʪʴʩʷ ʙʘʛʘʪʦ ʩʪʫʜʝʥʪʽʚ, ʫ 

ʩʢʣʘʜ ʬʘʢʫʣʴʪʝʪʫ ʚʭʦʜʠʪʴ ʙʘʛʘʪʦ ʛʨʫʧ. ʎʽ ʟʚ'ʷʟʢʠ ʚʽʨʥʦ ʚʽʜʦʙʨʘʞʘʶʪʴ ʟʤʽʩʪ 

ʧʨʝʜʤʝʪʥʦʾ ʦʙʣʘʩʪʽ, ʘʣʝ ʧʨʠ ʩʧʨʦʙʽ ʟ'ʷʩʫʚʘʪʠ, ʚ ʷʢʠʭ ʛʨʫʧʧʘʭ ʟʘʡʤʘʶʪʴʩʷ ʢʦʥʢʨʝʪʥʽ 

ʩʪʫʜʝʥʪʠ, ʚʠʥʠʢʘʶʪʴ ʧʨʦʙʣʝʤʠ. ɯʟ ʩʫʪʥʦʩʪʽ ʌʘʢʫʣʴʪʝʪ ʚʠʭʦʜʷʪʴ ʜʚʘ ʟʚ'ʷʟʢʠ 1:M. 

ʋʩʫʥʫʪʠ ʮʶ ʧʨʦʙʣʝʤʫ ʤʦʞʥʘ ʰʣʷʭʦʤ ʧʝʨʝʙʫʜʦʚʠ ʤʦʜʝʣʽ ʜʣʷ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʚʽʨʥʦʾ 

ʚʟʘʻʤʦʜʽʾ ʮʠʭ ʩʫʪʥʦʩʪʝʡ. 

 
ʆʪʞʝ, ʪʝʧʝʨ ʚʽʜʧʦʚʽʜʴ ʥʘ ʧʦʧʝʨʝʜʥʻ ʧʠʪʘʥʥʷ ʥʝ ʻ ʧʨʦʙʣʝʤʦʶ. ɼʝʬʝʢʪʠ ʨʦʟʨʠʚʫ 

ʚʠʥʠʢʘʶʪʴ ʫ ʪʦʤʫ ʚʠʧʘʜʢʫ, ʢʦʣʠ ʚ ʤʦʜʝʣʽ ʧʝʨʝʜʙʘʯʘʻʪʴʩʷ ʥʘʷʚʥʽʩʪʴ ʟʚ'ʷʟʢʫ ʤʽʞ 

ʜʝʢʽʣʴʢʦʤʘ ʩʫʪʥʦʩʪʷʤʠ. ʎʝʡ ʜʝʬʝʢʪ ʚʠʥʠʢʘʻ ʫ ʨʘʟʽ, ʢʦʣʠ ʽʩʥʫʻ ʦʜʠʥ ʘʙʦ ʜʝʢʽʣʴʢʘ 
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ʟʚ'ʷʟʢʽʚ ʟ ʤʽʥʽʤʘʣʴʥʦʶ ʧʦʪʫʞʥʽʩʪʶ ʨʽʚʥʦʶ 0, ʷʢʘ ʚʠʟʥʘʯʘʻ ʥʝʦʙʦʚ'ʷʟʢʦʚʫ ʫʯʘʩʪʴ, ʽ ʮʽ 

ʟʚ'ʷʟʢʠ ʩʢʣʘʜʘʶʪʴ ʯʘʩʪʠʥʫ ʰʣʷʭʫ ʤʽʞ ʚʟʘʻʤʦʟʚ'ʷʟʘʥʠʤʠ ʩʫʪʥʦʩʪʷʤʠ. 

ʇʨʠʢʣʘʜ. ʈʦʟʛʣʷʥʝʤʦ ʪʘʢʽ ʟʚ'ʷʟʢʠ: ʚ ʩʢʣʘʜ ʬʘʢʫʣʴʪʝʪʫ ʚʭʦʜʠʪʴ ʙʘʛʘʪʦ ʢʘʬʝʜʨ, 

ʢʦʞʥʘ ʢʘʬʝʜʨʘ ʤʦʞʝ ʚʽʜʧʦʚʽʜʘʪʠ ʟʘ ʜʝʢʽʣʴʢʘ ʢʦʤʧ'ʶʪʝʨʥʠʭ ʢʣʘʩʽʚ (ʚʽʜ 0 ʜʦ M) (ʨʠʩ. 

5.19). ʊʦʙʪʦ ʜʝʷʢʽ ʢʘʬʝʜʨʠ ʤʦʞʫʪʴ ʥʝ ʙʫʪʠ ʚʽʜʧʦʚʽʜʘʣʴʥʠʤʠ ʟʘ ʢʦʤʧ'ʶʪʝʨʥʠʡ ʢʣʘʩ. 

ʋ ʩʚʦʶ ʯʝʨʛʫ ʢʦʤʧ'ʶʪʝʨʥʠʡ ʢʣʘʩ ʤʦʞʝ ʧʽʜʧʦʨʷʜʢʦʚʫʚʘʪʠʩʷ ʧʝʚʥʽʡ ʢʘʬʝʜʨʽ, ʘ ʤʦʞʝ 

ʧʽʜʧʦʨʷʜʢʦʚʫʚʘʪʠʩʷ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʬʘʢʫʣʴʪʝʪʫ (ʬʘʢʫʣʴʪʝʪʩʴʢʠʡ ʢʦʤʧ'ʶʪʝʨʥʠʡ 

ʢʣʘʩ). ʎʽ ʟʚ'ʷʟʢʠ ʚʽʨʥʦ ʚʽʜʦʙʨʘʞʘʶʪʴ ʟʤʽʩʪ ʧʨʝʜʤʝʪʥʦʾ ʦʙʣʘʩʪʽ, ʘʣʝ ʧʨʠ ʩʧʨʦʙʽ 

ʟ'ʷʩʫʚʘʪʠ, ʷʢʽ ʢʦʤʧ'ʶʪʝʨʥʽ ʢʣʘʩʠ ʧʽʜʧʦʨʷʜʢʦʚʘʥʽ ʧʝʚʥʦʤʫ ʬʘʢʫʣʴʪʝʪʫ, ʚʠʥʠʢʘʶʪʴ 

ʧʨʦʙʣʝʤʠ. 

ɿʚ'ʷʟʦʢ ʤʽʞ ʩʫʪʥʦʩʪʷʤʠ ʂʘʬʝʜʨʘ ʽ ʂʦʤʧ'ʶʪʝʨʥʠʡ ʢʣʘʩʩ ʧʝʨʝʜʙʘʯʘʻ 

ʥʝʦʙʦʚ'ʷʟʢʦʚʫ ʫʯʘʩʪʴ ʩʫʪʥʦʩʪʝʡ, ʽ ʚʽʥ ʻ ʯʘʩʪʠʥʦʶ ʰʣʷʭʫ ʤʽʞ ʩʫʪʥʦʩʪʷʤʠ 

ʌʘʢʫʣʴʪʝʪ ʽ ʂʘʬʝʜʨʘ. ʋʩʫʥʫʪʠ ʮʶ ʧʨʦʙʣʝʤʫ ʤʦʞʥʘ ʰʣʷʭʦʤ ʚʚʝʜʝʥʥʷ 

ʜʦʜʘʪʢʦʚʦʛʦ ʟʚ'ʷʟʢʫ ʤʽʞ ʩʫʪʥʦʩʪʷʤʠ ʌʘʢʫʣʴʪʝʪ ʽ ʂʦʤʧ'ʶʪʝʨʥʠʡ ʢʣʘʩ. 

 
ʇʨʠʢʣʘʜ ʧʦʙʫʜʦʚʠ ʤʦʜʝʣʽ "ʩʫʪʥʽʩʪʴ ï ʟʚ'ʷʟʦʢ" 

ʇʨʦʮʝʩ ʢʦʥʮʝʧʪʫʘʣʴʥʦʛʦ ʧʨʦʝʢʪʫʚʘʥʥʷ ɹɼ ʻ ʽʪʝʨʘʪʠʚʥʠʡ ʡ ʟʘʩʥʦʚʘʥʠʡ ʥʘ 

ʦʧʝʨʘʮʽʷʭ ʽ ʧʨʦʮʝʜʫʨʘʭ, ʱʦ ʧʦʚʪʦʨʶʶʪʴʩʷ. ʉʧʦʯʘʪʢʫ ʩʪʚʦʨʶʻʪʴʩʷ ʙʘʟʦʚʘ ER-

ʤʦʜʝʣʴ ʧʝʚʥʦʾ ʧʨʝʜʤʝʪʥʦʾ ʦʙʣʘʩʪʽ. ʇʨʠ ʜʦʩʣʽʜʞʝʥʥʽ ʮʽʻʾ ʤʦʜʝʣʽ ʷʢ ʧʨʘʚʠʣʦ 

ʟ'ʷʚʣʷʪʴʩʷ ʜʦʜʘʪʢʦʚʽ ʩʫʪʥʦʩʪʽ, ʘʪʨʠʙʫʪʠ ʽ ʟʚ'ʷʟʢʠ. ʇʽʩʣʷ ʮʴʦʛʦ ER-ʤʦʜʝʣʴ ʙʫʜʝ 

ʟʤʽʥʶʚʘʪʠʩʷ. ʇʨʦʮʝʩ ʟʤʽʥ ʧʦʚʪʦʨʶʻʪʴʩʷ ʜʦ ʪʠʭ ʧʽʨ, ʧʦʢʠ ʢʦʥʮʝʧʪʫʘʣʴʥʘ ʤʦʜʝʣʴ ʥʝ 

ʙʫʜʝ ʚʽʜʦʙʨʘʞʘʪʠ ʧʨʝʜʤʝʪʥʫ ʦʙʣʘʩʪʴ. 

ʈʦʟʨʦʙʥʠʢʠ ɹɼ ʥʘ ʦʩʥʦʚʽ ʦʧʠʪʫʚʘʥʥʷ ʬʘʭʽʚʮʽʚ ʚʠʟʥʘʯʘʶʪʴ ʩʫʪʥʦʩʪʽ, ʘʪʨʠʙʫʪʠ, 

ʟʚ'ʷʟʢʠ ʫ ʧʨʝʜʤʝʪʥʽʡ ʦʙʣʘʩʪʽ, ʱʦ ʨʦʟʛʣʷʜʘʻʪʴʩʷ, ʜʦʩʣʽʜʞʝʥʥʽ ʜʦʢʫʤʝʥʪʽʚ, ʷʢʽ 

ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʚ ʨʦʙʦʪʽ ʥʘ ʧʽʜʧʨʠʻʤʩʪʚʽ. 

ʈʦʟʛʣʷʥʝʤʦ ʧʨʠʢʣʘʜ ʩʪʚʦʨʝʥʥʷ ER-ʤʦʜʝʣʽ ʧʨʝʜʤʝʪʥʦʾ ʦʙʣʘʩʪʽ ɺʀʑʀʁ 

ʅɸɺʏɸʃʔʅʀʁ ɿɸʂʃɸɼ (ɺʅɿ). 

ɿʘʜʘʯʽ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʩʠʩʪʝʤʠ. 

ʄʝʪʘ ʩʪʚʦʨʝʥʥʷ ʙʘʟʠ ʜʘʥʠʭ ʧʦʣʷʛʘʻ ʫ ʪʘʢʦʤʫ: 

ī ʟʘʙʝʟʧʝʯʝʥʥʷ ʘʜʤʽʥʽʩʪʨʘʮʽʾ ʫʥʽʚʝʨʩʠʪʝʪʫ ʜʦʚʽʜʢʦʚʦʶ ʽʥʬʦʨʤʘʮʽʻʶ ʧʦ 

ʬʘʢʫʣʴʪʝʪʘʭ, ʢʘʬʝʜʨʘʭ, ʩʧʝʮʽʘʣʴʥʦʩʪʷʭ, ʚʠʢʣʘʜʘʯʘʭ, ʩʪʫʜʝʥʪʘʭ ʽ ʜʠʩʮʠʧʣʽʥʘʭ, ʱʦ 

ʚʠʢʣʘʜʘʶʪʴʩʷ ʫ ɺʅɿ; 

ī ʢʦʥʪʨʦʣʴ ʫʩʧʽʰʥʦʩʪʽ ʩʪʫʜʝʥʪʽʚ. 
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ɸʥʘʣʽʟ ʧʨʝʜʤʝʪʥʦʾ ʦʙʣʘʩʪʽ 

ʋ ʨʝʟʫʣʴʪʘʪʽ ʜʦʩʣʽʜʞʝʥʥʷ ʡ ʘʥʘʣʽʟʫ ʧʨʝʜʤʝʪʥʦʾ ʦʙʣʘʩʪʽ ʙʫʣʠ ʚʠʟʥʘʯʝʥʽ ʩʫʪʥʦʩʪʽ, 

ʘʪʨʠʙʫʪʠ ʽ ʧʝʨʚʠʥʥʽ ʢʣʶʯʽ. ɿʚ'ʷʟʢʠ ʩʫʪʥʦʩʪʝʡ ʚʠʟʥʘʯʘʶʪʴʩʷ ʥʘ ʦʩʥʦʚʽ ʙʽʟʥʝʩ-

ʧʨʘʚʠʣ, ʷʢʽ ʧʦʙʫʜʦʚʘʥʽ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʦʨʛʘʥʽʟʘʮʽʡʥʦʾ ʩʪʨʫʢʪʫʨʠ ʪʘ ʦʧʝʨʘʮʽʡ, ʱʦ 

ʚʠʢʦʥʫʶʪʴʩʷ ʚ ʩʠʩʪʝʤʽ: 

ī ʚ ʫʥʽʚʝʨʩʠʪʝʪʽ ʽʩʥʫʻ ʜʝʢʽʣʴʢʘ ʬʘʢʫʣʴʪʝʪʽʚ; 

ī ʥʘ ʬʘʢʫʣʴʪʝʪʽ ʥʘʚʯʘʶʪʴʩʷ ʛʨʫʧʠ ʩʪʫʜʝʥʪʽʚ ʟʘ ʧʝʚʥʠʤʠ ʩʧʝʮʽʘʣʴʥʦʩʪʷʤʠ; 

ī ʫ ʩʢʣʘʜ ʛʨʫʧʠ ʚʭʦʜʷʪʴ ʩʪʫʜʝʥʪʠ; 

ī ʬʘʢʫʣʴʪʝʪ ʦʙ'ʻʜʥʫʻ ʜʝʢʽʣʴʢʘ ʢʘʬʝʜʨ; 

ī ʥʘ ʢʦʞʥʽʡ ʢʘʬʝʜʨʽ ʧʨʘʮʶʻ ʜʝʢʽʣʴʢʘ ʚʠʢʣʘʜʘʯʽʚ; 

ī ʥʘ ʢʦʞʥʽʡ ʩʧʝʮʽʘʣʴʥʦʩʪʽ ʚʠʢʣʘʜʘʻʪʴʩʷ ʨʷʜ ʜʠʩʮʠʧʣʽʥ, ʷʢʽ ʧʨʦʚʦʜʷʪʴ ʚʠʢʣʘʜʘʯʽ ʟ 

ʨʽʟʥʠʭ ʢʘʬʝʜʨ; 

ī ʟ ʢʦʞʥʦʾ ʜʠʩʮʠʧʣʽʥʠ ʩʚʦʻʾ ʩʧʝʮʽʘʣʴʥʦʩʪʽ ʩʪʫʜʝʥʪʠ ʩʢʣʘʜʘʶʪʴ ʽʩʧʠʪ ʘʙʦ ʟʘʣʽʢ; 

ī ʥʝ ʢʦʞʝʥ ʚʠʢʣʘʜʘʯ ʯʠʪʘʻ ʜʠʩʮʠʧʣʽʥʠ (ʥʘʧʨʠʢʣʘʜ, ʘʩʠʩʪʝʥʪ) ʽ ʥʝ ʟ ʢʦʞʥʦʾ 

ʜʠʩʮʠʧʣʽʥʠ ʻ ʚʠʢʣʘʜʘʯ (ʥʘʧʨʠʢʣʘʜ, ʥʦʚʘ ʜʠʩʮʠʧʣʽʥʘ, ʧʦ ʷʢʽʡ ʚʠʢʣʘʜʘʯʘ ʱʝ ʥʝ 

ʧʨʠʟʥʘʯʝʥʦ).__ 

ʉʫʪʥʦʩʪʽ, ʘʪʨʠʙʫʪʠ ʽ ʧʝʨʚʠʥʥʽ ʢʣʶʯʽ ʧʨʝʜʤʝʪʥʦʾ ʦʙʣʘʩʪʽ ɺʅɿ 

 
ɼʣʷ ʩʧʨʦʱʝʥʥʷ ʢʦʥʮʝʧʪʫʘʣʴʥʦʾ ʤʦʜʝʣʽ ʙʘʟʠ ʜʘʥʠʭ ʮʽʣʠʡ ʨʷʜ ʦʙ'ʻʢʪʽʚ ʽ ʙʽʟʥʝʩ-

ʧʨʘʚʠʣ ɺʅɿ ʟʘʣʠʰʠʚʩʷ ʥʝʨʦʟʛʣʷʥʫʪʠʤ. 

ɼʦʩʣʽʜʞʝʥʥʷ ʧʨʝʜʤʝʪʥʦʾ ʦʙʣʘʩʪʽ ʚʠʷʚʠʣʦ, ʱʦ ʚʩʽ ʩʫʪʥʦʩʪʽ ʻ ʩʠʣʴʥʠʤʠ, ʘ ʟʚ'ʷʟʢʠ ʤʽʞ 

ʩʫʪʥʦʩʪʷʤʠ ī ʥʝʽʜʝʥʪʠʬʽʢʫʶʯʠʤʠ. ɿʚ'ʷʟʦʢ ʤʽʞ ʩʫʪʥʦʩʪʷʤʠ ʉʪʫʜʝʥʪ ʽ ɼʠʩʮʠʧʣʽʥʘ 

ʤʘʻ ʘʪʨʠʙʫʪ ʆʮʽʥʢʘ. 
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ʇʦʙʫʜʦʚʘ ER-ʜʽʘʛʨʘʤʠ 

ʅʘ ʦʩʥʦʚʽ ʟʘʜʘʯ, ʷʢʽ ʙʫʣʠ ʧʦʩʪʘʚʣʝʥʽ ʧʝʨʝʜ ʽʥʬʦʨʤʘʮʽʡʥʦʶ ʩʠʩʪʝʤʦʶ, ʽ ʥʘ ʦʩʥʦʚʽ 

ʘʥʘʣʽʟʫ ʧʨʝʜʤʝʪʥʦʾ ʦʙʣʘʩʪʽ, ʧʦʙʫʜʦʚʘʥʘ ER-ʜʽʘʛʨʘʤʘ ɺʅɿ. 

 
ʈʦʟʨʦʙʣʝʥʠʡ ʢʦʥʮʝʧʪʫʘʣʴʥʠʡ ʧʨʦʝʢʪ ʥʝʦʙʭʽʜʥʦ ʧʝʨʝʚʽʨʠʪʠ ʥʘ ʟʙʠʪʢʦʚʽʩʪʴ ʪʘ ʥʘ 

ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʪʨʘʥʟʘʢʮʽʷʤ ʢʦʨʠʩʪʫʚʘʯʽʚ. 

ʇʝʨʝʚʽʨʢʘ ʥʘ ʟʙʠʪʢʦʚʽʩʪʴ ʧʝʨʝʜʙʘʯʘʻ ʧʝʨʝʚʽʨʢʫ ER - ʤʦʜʝʣʽ ʟ ʤʝʪʦʶ ʚʠʷʚʣʝʥʥʷ 

ʟʙʠʪʢʦʚʠʭ ʜʘʥʠʭ ʽ ʚʠʣʫʯʝʥʥʷ ʾʭ, ʚ ʪʦʤʫ ʚʠʧʘʜʢʫ, ʷʢʱʦ ʚʦʥʠ ʚʠʟʥʘʯʝʥʽ. ɿʙʠʪʢʦʚʽ 

ʟʚ'ʷʟʢʠ ʚʠʷʚʣʷʶʪʴʩʷ ʚ ʪʦʤʫ, ʱʦ ʤʽʞ ʜʚʦʤʘ ʩʫʪʥʦʩʪʷʤʠ ʻ ʜʝʢʽʣʴʢʘ ʰʣʷʭʽʚ ʽ ʚʦʥʠ 

ʜʫʙʣʶʶʪʴ ʦʜʠʥ ʦʜʥʠʡ (ʮʝ ʥʝ ʚʽʜʥʦʩʠʪʴʩʷ ʜʦ ʟʚ'ʷʟʢʽʚ, ʷʢʽ ʧʨʝʜʩʪʘʚʣʷʶʪʴ ʨʽʟʥʽ 

ʘʩʦʮʽʘʮʽʾ). 

ʇʝʨʝʚʽʨʢʘ ʤʦʜʝʣʽ ʥʘ ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʪʨʘʥʟʘʢʮʽʷʤ ʢʦʨʠʩʪʫʚʘʯʽʚ ʚʠʢʦʥʫʻʪʴʩʷ ʥʘ 

ʦʩʥʦʚʽ ʪʘʢʠʭ ʧʽʜʭʦʜʽʚ: 

ī ʧʝʨʝʚʽʨʢʘ ʪʦʛʦ, ʯʠ ʧʨʝʜʩʪʘʚʣʷʻ ʤʦʜʝʣʴ ʚʩʶ ʽʥʬʦʨʤʘʮʽʶ (ʩʫʪʥʦʩʪʽ, ʘʪʨʠʙʫʪʠ, 

ʟʚ'ʷʟʢʠ), ʷʢʘ ʥʝʦʙʭʽʜʥʘ ʜʣʷ ʢʦʞʥʦʾ ʪʨʘʥʟʘʢʮʽʾ; 

ī ʧʝʨʝʚʽʨʢʘ ʧʦ ER-ʜʽʘʛʨʘʤʽ ʤʘʨʰʨʫʪʫ ʢʦʞʥʦʾ ʪʨʘʥʟʘʢʮʽʾ. 

ʇʝʨʝʚʽʨʢʘ ʤʦʜʝʣʽ ʥʘ ʟʙʠʪʢʦʚʽʩʪʴ ʪʘ ʥʘ ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʪʨʘʥʟʘʢʮʽʷʤ ʢʦʨʠʩʪʫʚʘʯʽʚ 

ʜʦʟʚʦʣʷʻ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ, ʱʦ ʢʦʥʮʝʧʪʫʘʣʴʥʠʡ ʧʨʦʝʢʪ ʚʽʜʧʦʚʽʜʘʻ ʚʩʽʤ ʥʝʦʙʭʽʜʥʠʤ 

ʚʠʤʦʛʘʤ. 

ʉʣʽʜ ʟʚʝʨʥʫʪʠ ʫʚʘʛʫ ʥʘ ʪʝ, ʱʦ ʨʦʟʨʦʙʣʝʥʠʡ ʢʦʥʮʝʧʪʫʘʣʴʥʠʡ ʧʨʦʝʢʪ ʥʝ ʻ ʻʜʠʥʠʤ 

ʧʨʦʝʢʪʦʤ, ʷʢʠʡ ʚʽʜʧʦʚʽʜʘʻ ʧʦʩʪʘʚʣʝʥʽʡ ʟʘʜʘʯʽ. ʄʦʞʣʠʚʽ ʚʘʨʽʘʥʪʠ ʨʦʟʨʦʙʢʠ ʩʠʩʪʝʤʠ 

ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʽʥʰʠʭ ʟʚ'ʷʟʢʽʚ ʤʽʞ ʩʫʪʥʦʩʪʷʤʠ, ʘʙʦ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʨʦʟʰʠʨʝʥʦʾ 

ER-ʤʦʜʝʣʽ. 
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ɿʘʩʪʦʩʫʚʘʥʥʷ ER-ʜʽʘʛʨʘʤ ʜʦʟʚʦʣʷʻ ʟʘʙʝʟʧʝʯʠʪʠ ʧʨʦʩʪʝ ʽ ʥʘʛʣʷʜʥʝ ʫʷʚʣʝʥʥʷ ʧʨʦ 

ʛʦʣʦʚʥʽ ʣʦʛʽʯʥʽ ʦʙ'ʻʢʪʠ ɹɼ ʽ ʧʨʦ ʟʚ'ʷʟʢʠ, ʷʢʽ ʤʽʞ ʮʠʤʠ ʦʙ'ʻʢʪʘʤʠ ʽʩʥʫʶʪʴ. ʊʘʢʦʞ ʜʦ 

ʧʝʨʝʚʘʛ ER-ʜʽʘʛʨʘʤʠ ʩʣʽʜ ʚʽʜʥʝʩʪʠ ʪʝ, ʱʦ ʚʦʥʠ ʜʦʙʨʝ ʽʥʪʝʛʨʫʶʪʴ ʟ ʨʝʣʷʮʽʡʥʦʶ 

ʤʦʜʝʣʣʶ. 

ʅʝʜʦʣʽʢʦʤ ER-ʤʦʜʝʣʝʡ ʻ ʪʝ, ʱʦ ʚʦʥʠ ʤʘʶʪʴ ʥʝʜʦʩʪʘʪʥʽ ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ 

ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʚʽʜʥʦʰʝʥʴ ʽ ʦʙʤʝʞʝʥʴ, ʤʦʞʫʪʴ ʙʫʪʠ ʩʢʣʘʜʥʽ ʧʨʠ ʥʘʷʚʥʦʩʪʽ ʙʘʛʘʪʴʦʭ 

ʦʙ'ʻʢʪʽʚ, ʥʝ ʤʘʶʪʴ ʟʘʩʦʙʽʚ ʜʣʷ ʦʧʠʩʫ ʦʧʝʨʘʮʽʡ ʤʘʥʽʧʫʣʶʚʘʥʥʷ ʜʘʥʠʤʠ. 

ʂʦʥʪʨʦʣʴʥʽ ʟʘʧʠʪʘʥʥʷ 

1. ʇʝʨʝʣʽʯʠʪʠ ʦʩʥʦʚʥʽ ʝʪʘʧʠ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ʙʘʟʠ ʜʘʥʠʭ. 

2. ʗʢʽ ʟʚ'ʷʟʢʠ ʽʩʥʫʶʪʴ ʤʽʞ ʞʠʪʪʻʚʠʤ ʮʠʢʣʦʤ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʩʠʩʪʝʤʠ ʽ ʞʠʪʪʻʚʠʤ 

ʮʠʢʣʦʤ ʙʘʟʠ ʜʘʥʠʭ? 

3. ʗʢʘ ʨʽʟʥʠʮʷ ʤʽʞ ʬʫʥʢʮʽʦʥʘʣʴʥʠʤ ʽ ʧʨʝʜʤʝʪʥʠʤ ʧʽʜʭʦʜʘʤʠ ʜʦ ʧʨʦʝʢʪʫʚʘʥʥʷ ʙʘʟʠ 

ʜʘʥʠʭ? 

4. ʋ ʯʦʤʫ ʧʦʣʷʛʘʻ ʩʧʽʣʴʥʽʩʪʴ ʽ ʨʽʟʥʠʮʷ ʪʨʴʦʭ ʝʪʘʧʽʚ ʧʨʦʝʢʪʫʚʘʥʥʷ ʙʘʟʠ ʜʘʥʠʭ? 

5. ʅʘʟʚʘʪʠ ʝʪʘʧʠ ʧʨʦʝʢʪʫʚʘʥʥʷ ɹɼ. 

6. ʋ ʯʦʤʫ ʧʦʣʷʛʘʻ ʧʣʘʥʫʚʘʥʥʷ ʙʘʟʠ ʜʘʥʠʭ? 

7. ʋ ʯʦʤʫ ʧʦʣʷʛʘʻ ʘʥʘʣʽʟ ʚʠʤʦʛ ʜʦ ʙʘʟʠ ʜʘʥʠʭ? 

8. ʋ ʯʦʤʫ ʧʦʣʷʛʘʻ ʨʦʟʨʦʙʢʘ ʟʘʩʪʦʩʫʚʘʥʴ? 

9. ʗʢʽ ʟʘʜʘʯʽ ʚʠʨʽʰʫʶʪʴʩʷ ʥʘ ʝʪʘʧʽ ʝʢʩʧʣʫʘʪʘʮʽʾ? 

10. ɼʘʪʠ ʚʠʟʥʘʯʝʥʥʷ ʩʫʪʥʦʩʪʽ. ʑʦ ʪʘʢʝ ʩʠʣʴʥʘ ʩʫʪʥʽʩʪʴ, ʩʣʘʙʢʘ ʩʫʪʥʽʩʪʴ? 

11. ɼʘʪʠ ʚʠʟʥʘʯʝʥʥʷ ʘʪʨʠʙʫʪʘ. ʑʦ ʪʘʢʝ ʧʨʦʩʪʠʡ ʘʪʨʠʙʫʪ, ʩʢʣʘʜʥʠʡ ʘʪʨʠʙʫʪ, 

ʢʦʤʧʦʟʠʪʥʠʡ ʘʪʨʠʙʫʪ? 

12. ɼʘʪʠ ʚʠʟʥʘʯʝʥʥʷ ʩʪʫʧʝʥʷ ʟʚ'ʷʟʢʫ. ʑʦ ʪʘʢʝ ʢʘʨʜʠʥʘʣʴʥʝʝ ʯʠʩʣʦ? 

13. ʑʦ ʪʘʢʝ ʽʜʝʥʪʠʬʽʢʘʮʽʡʥʠʡ ʽ ʥʝʽʜʝʥʪʠʬʽʢʘʮʽʡʥʠʡ ʟʚ'ʷʟʦʢ? 

14. ʅʘʚʝʩʪʠ ʩʠʤʚʦʣʴʥʽ ʧʦʟʥʘʯʝʥʥʷ, ʷʢʽ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʚ ʜʽʘʛʨʘʤʘʭ "ʩʫʪʥʽʩʪʴ ï 

ʟʚ'ʷʟʦʢ". 

15. ʇʦʷʩʥʠʪʠ, ʱʦ ʪʘʢʝ ʧʽʜʪʠʧʠ ʩʫʪʥʦʩʪʝʡ ʽ ʥʘʚʝʩʪʠ ʧʨʠʢʣʘʜʠ. 

16. ʗʢ ʚʽʜʦʙʨʘʞʘʻʪʴʩʷ ʥʘʩʣʽʜʫʚʘʥʥʷ ʥʘ ʜʽʘʛʨʘʤʘʭ "ʩʫʪʥʽʩʪʴ ï ʟʚ'ʷʟʦʢ"? 

17. ʅʘʚʝʩʪʠ ʧʨʠʢʣʘʜʠ ʟʚ'ʷʟʢʽʚ 1:N ʜʣʷ ʪʘʢʠʭ ʨʽʟʥʦʚʠʜʽʚ ʟʚ'ʷʟʢʽʚ: ʥʝʦʙʦʚ'ʷʟʢʦʚʦ-

ʥʝʦʙʦʚ'ʷʟʢʦʚʦ, ʥʝʦʙʦʚ'ʷʟʢʦʚʦ- ʦʙʦʚ'ʷʟʢʦʚʦ, ʦʙʦʚ'ʷʟʢʦʚʦ-ʥʝʦʙʦʚ'ʷʟʢʦʚʦ, ʦʙʦʚ'ʷʟʢʦʚʦ- 

ʦʙʦʚ'ʷʟʢʦʚʦ. 

18. ɼʘʪʠ ʚʠʟʥʘʯʝʥʥʷ ʨʝʢʫʨʩʠʚʥʦʛʦ ʟʚ'ʷʟʢʫ ʽ ʥʘʚʝʩʪʠ ʧʨʠʢʣʘʜʠ ʨʝʢʫʨʩʠʚʥʠʭ ʟʚ'ʷʟʢʽʚ 

1:1, 1:N, M:N. 

19. ʇʦʷʩʥʠʪʠ ʧʝʨʝʚʘʛʠ ʽ ʥʝʜʦʣʽʢʠ ER-ʤʦʜʝʣʽ. 

 

˟̆̍́σȢ  ̆ ̨̘̏̄̎̆ ̠̐̑̏̆̋̓̔̃́̎̎ ̂́̈ ̖̅́̎̉Ȣ 
ʇʣʘʥ 

1. ɽʪʘʧʠ ʣʦʛʽʯʥʦʛʦ ʧʨʦʝʢʪʫʚʘʥʥʷ. 

2. ʉʧʨʦʱʝʥʥʷ ʢʦʥʮʝʧʪʫʘʣʴʥʦʾ ʤʦʜʝʣʽ. 

3. ɺʠʣʫʯʝʥʥʷ ʩʢʣʘʜʥʠʭ ʟʚ'ʷʟʢʽʚ 

4. ɺʠʣʫʯʝʥʥʷ ʙʘʛʘʪʦʟʥʘʯʥʠʭ ʘʪʨʠʙʫʪʽʚ 

5. ɺʠʣʫʯʝʥʥʷ ʨʝʢʫʨʩʠʚʥʠʭ ʟʚ'ʷʟʢʽʚ 

6. ɺʠʣʫʯʝʥʥʷ ʟʚ'ʷʟʢʽʚ ʟ ʘʪʨʠʙʫʪʘʤʠ 

7. ʄʝʪʦʜʠʢʘ ʧʝʨʝʪʚʦʨʝʥʥʷ ER-ʜʽʘʛʨʘʤ ʚ ʨʝʣʷʮʽʡʥʽ ʩʪʨʫʢʪʫʨʠ 

8. ʇʝʨʝʚʽʨʢʘ ʚʽʜʥʦʰʝʥʴ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʨʘʚʠʣ ʥʦʨʤʘʣʽʟʘʮʽʾ 

9. ʇʝʨʝʚʽʨʢʘ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʚʽʜʥʦʰʝʥʴ ʚʠʤʦʛʘʤ ʪʨʘʥʟʘʢʮʽʡ ʢʦʨʠʩʪʫʚʘʯʽʚ 

10. ʇʝʨʝʚʽʨʢʘ ʧʽʜʪʨʠʤʢʠ ʮʽʣʽʩʥʦʩʪʽ 
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11. ʇʨʠʢʣʘʜ ʩʪʚʦʨʝʥʥʷ ʣʦʛʽʯʥʦʾ ʤʦʜʝʣʽ ʙʘʟʠ ʜʘʥʠʭ 

 

 

ɽʪʘʧʠ ʣʦʛʽʯʥʦʛʦ ʧʨʦʝʢʪʫʚʘʥʥʷ. 

ʃʦʛʽʯʥʝ ʧʨʦʝʢʪʫʚʘʥʥʷ ʚʠʢʦʥʫʻʪʴʩʷ ʜʣʷ ʧʝʚʥʦʾ ʤʦʜʝʣʽ ʜʘʥʠʭ. ɼʣʷ ʨʝʣʷʮʽʡʥʦʾ 

ʤʦʜʝʣʽ ʜʘʥʠʭ ʣʦʛʽʯʥʝ ʧʨʦʝʢʪʫʚʘʥʥʷ ʧʦʣʷʛʘʻ ʫ ʩʪʚʦʨʝʥʥʽ ʨʝʣʷʮʽʡʥʦʾ ʩʭʝʤʠ, 

ʚʠʟʥʘʯʝʥʥʽ ʯʠʩʣʘ ʽ ʩʪʨʫʢʪʫʨʠ ʪʘʙʣʠʮʴ, ʬʦʨʤʫʚʘʥʥʽ ʟʘʧʠʪʽʚ ʜʦ ɹɼ, ʚʠʟʥʘʯʝʥʥʽ ʪʠʧʽʚ 

ʟʚʽʪʥʠʭ ʜʦʢʫʤʝʥʪʽʚ, ʨʦʟʨʦʙʮʽ ʘʣʛʦʨʠʪʤʽʚ ʦʙʨʦʙʢʠ ʽʥʬʦʨʤʘʮʽʾ, ʩʪʚʦʨʝʥʥʽ ʬʦʨʤ ʜʣʷ 

ʚʚʦʜʫ ʽ ʨʝʜʘʛʫʚʘʥʥʷ ʜʘʥʠʭ ʚ ɹɼ ʽ ʨʽʰʝʥʥʽ ʮʽʣʦʛʦ ʨʷʜʫ ʽʥʰʠʭ ʟʘʜʘʯ. ʂʦʥʮʝʧʪʫʘʣʴʥʽ 

ʤʦʜʝʣʽ ʟʘ ʧʝʚʥʠʤʠ ʧʨʘʚʠʣʘʤʠ ʧʝʨʝʪʚʦʨʶʶʪʴʩʷ ʚ ʣʦʛʽʯʥʽ ʤʦʜʝʣʽ ʜʘʥʠʭ. ʂʦʨʝʢʪʥʽʩʪʴ 

ʣʦʛʽʯʥʠʭ ʤʦʜʝʣʝʡ ʧʝʨʝʚʽʨʷʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʨʘʚʠʣ ʥʦʨʤʘʣʽʟʘʮʽʾ, ʷʢʽ 

ʜʦʟʚʦʣʷʶʪʴ ʧʝʨʝʢʦʥʘʪʠʩʷ ʚ ʩʪʨʫʢʪʫʨʥʽʡ ʫʟʛʦʜʞʝʥʦʩʪʽ, ʣʦʛʽʯʥʽʡ ʮʽʣʽʩʥʦʩʪʽ ʽ 

ʤʽʥʽʤʘʣʴʥʽʡ ʟʙʠʪʢʦʚʦʩʪʽ ʧʨʠʡʥʷʪʦʾ ʤʦʜʝʣʽ ʜʘʥʠʭ. ʄʦʜʝʣʴ ʪʘʢʦʞ ʧʝʨʝʚʽʨʷʻʪʴʩʷ ʟ 

ʤʝʪʦʶ ʚʠʷʚʣʝʥʥʷ ʤʦʞʣʠʚʦʩʪʝʡ ʚʠʢʦʥʘʥʥʷ ʪʨʘʥʟʘʢʮʽʡ, ʷʢʽ ʙʫʜʫʪʴ ʟʘʜʘʚʘʪʠʩʷ 

ʢʦʨʠʩʪʫʚʘʯʘʤʠ. ʇʨʦʝʢʪʫʚʘʥʥʷ ʷʚʣʷʻ ʩʦʙʦʶ ʮʠʢʣʽʯʥʠʡ ʧʨʦʮʝʩ. ɽʪʘʧʠ ʣʦʛʽʯʥʦʛʦ 

ʧʨʦʝʢʪʫʚʘʥʥʷ ʥʘʚʝʜʝʥʽ ʥʘ ʨʠʩ. 6.1. 

 
ʉʧʨʦʱʝʥʥʷ ʢʦʥʮʝʧʪʫʘʣʴʥʦʾ ʤʦʜʝʣʽ. 

ʇʝʨʰʠʤ ʢʨʦʢʦʤ ʩʧʨʦʱʝʥʥʷ ʢʦʥʮʝʧʪʫʘʣʴʥʦʾ ʤʦʜʝʣʽ ʻ ʧʦʧʝʨʝʜʥʽ ʧʝʨʝʪʚʦʨʝʥʥʷ ʟ 

ʤʝʪʦʶ ʫʩʫʥʝʥʥʷ ʟʚ'ʷʟʢʽʚ, ʷʢʽ ʻ ʥʝʩʫʤʽʩʥʠʤʠ ʟ ʨʝʣʷʮʽʡʥʦʶ ʤʦʜʝʣʣʶ. 

ʅʘ ʮʴʦʤʫ ʝʪʘʧʽ ʚʠʢʦʥʫʶʪʴʩʷ ʪʘʢʽ ʦʧʝʨʘʮʽʾ:  

ʚʠʣʫʯʝʥʥʷ ʜʚʦʩʪʦʨʦʥʥʽʭ ʟʚ'ʷʟʢʽʚ M:N; 

ʚʠʣʫʯʝʥʥʷ ʩʢʣʘʜʥʠʭ ʟʚ'ʷʟʢʽʚ; 

ʚʠʣʫʯʝʥʥʷ ʙʘʛʘʪʦʟʥʘʯʥʠʭ ʘʪʨʠʙʫʪʽʚ; 

ʚʠʣʫʯʝʥʥʷ ʨʝʢʫʨʩʠʚʥʠʭ ʟʚ'ʷʟʢʽʚ; 

ʚʠʣʫʯʝʥʥʷ ʟʚ'ʷʟʢʽʚ ʟ ʘʪʨʠʙʫʪʘʤʠ. 
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ɺʠʣʫʯʝʥʥʷ ʜʚʦʩʪʦʨʦʥʥʽʭ ʟʚ'ʷʟʢʽʚ "ʙʘʛʘʪʦ ʜʦ ʙʘʛʘʪʴʦʭ" 

ʇʝʨʝʪʚʦʨʝʥʥʷ ʟʚôʷʟʢʫ "ʙʘʛʘʪʦ ʜʦ ʙʘʛʘʪʴʦʭ" ʚʠʢʦʥʫʻʪʴʩʷ ʰʣʷʭʦʤ ʚʚʝʜʝʥʥʷ 

ʧʨʦʤʽʞʥʦʾ ʩʫʪʥʦʩʪʽ ʽʟ ʟʘʤʽʥʦʶ ʦʜʥʦʛʦ ʟʚ'ʷʟʢʫ M:N ʜʚʦʤʘ ʟʚ'ʷʟʢʘʤʠ 1:N ʟ ʥʦʚʦʶ 

ʩʫʪʥʽʩʪʶ. 

ʇʨʠʢʣʘʜ. ɺʠʢʣʘʜʘʯ ʤʦʞʝ ʚʠʢʣʘʜʘʪʠ ʙʘʛʘʪʦ ɼʠʩʮʠʧʣʽʥ, ʦʜʥʫ ɼʠʩʮʠʧʣʽʥʫ ʚʠʢʣʘʜʘʻ 

ʙʘʛʘʪʦ ɺʠʢʣʘʜʘʯʽʚ (ʨʠʩ. 6.2). 

 
ʋ ʨʝʟʫʣʴʪʘʪʽ ʧʝʨʝʪʚʦʨʝʥʥʷ ʦʪʨʠʤʘʥʘ ʥʦʚʘ ʩʫʪʥʽʩʪʴ, ʷʢʘ ʻ ʩʣʘʙʢʦʶ ʽ ʟʘʣʝʞʠʪʴ ʚʽʜ 

ʜʚʦʭ ʽʥʰʠʭ ʩʫʪʥʦʩʪʝʡ. ɰʾ ʧʝʨʚʠʥʥʠʡ ʢʣʶʯ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʧʝʨʚʠʥʥʠʭ ʢʣʶʯʽʚ ʜʚʦʭ 

ʩʫʪʥʦʩʪʝʡ, ʘ ʢʦʞʝʥ ʘʪʨʠʙʫʪ ʦʢʨʝʤʦ ʻ ʚʪʦʨʠʥʥʠʤ ʢʣʶʯʝʤ. 

ɺʠʣʫʯʝʥʥʷ ʩʢʣʘʜʥʠʭ ʟʚ'ʷʟʢʽʚ 

ɼʣʷ ʚʠʣʫʯʝʥʥʷ ʩʢʣʘʜʥʠʭ ʟʚ'ʷʟʢʽʚ ʚʠʢʦʥʫʶʪʴʩʷ ʪʘʢʽ ʦʧʝʨʘʮʽʾ: 

ʫ ʤʦʜʝʣʴ ʚʚʦʜʠʪʴʩʷ ʥʦʚʘ ʩʫʪʥʽʩʪʴ; 

 ʩʢʣʘʜʥʠʡ ʟʚ'ʷʟʦʢ ʟʘʤʽʥʶʻʪʴʩʷ ʙʽʥʘʨʥʠʤʠ ʟʚ'ʷʟʢʘʤʠ "ʦʜʠʥ ʜʦ ʙʘʛʘʪʴʦʭ" ʟʽ ʟʥʦʚ 

ʩʪʚʦʨʝʥʦʶ ʩʫʪʥʽʩʪʶ; 

ʢʽʣʴʢʽʩʪʴ ʙʽʥʘʨʥʠʭ ʟʚ'ʷʟʢʽʚ ʜʦʨʽʚʥʶʻ ʩʪʫʧʝʥʶ ʩʢʣʘʜʥʦʩʪʽ ʟʚ'ʷʟʢʫ. 

ʇʨʠʢʣʘʜ. ɺʠʢʣʘʜʘʯ ʤʦʞʝ ʚʠʢʣʘʜʘʪʠ ʙʘʛʘʪʦ ɼʠʩʮʠʧʣʽʥ, ʦʜʥʫ ɼʠʩʮʠʧʣʽʥʫ ʚʠʢʣʘʜʘʻ 

ʙʘʛʘʪʦ ɺʠʢʣʘʜʘʯʽʚ. ɿ ɼʠʩʮʠʧʣʽʥʠ ɺʠʢʣʘʜʘʯ ʧʨʦʚʦʜʠʪʴ ɽʢʟʘʤʝʥ (ʨʠʩ. 6.3). 
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ʈʠʩ. 6.3. ʇʨʝʜʩʪʘʚʣʝʥʥʷ ʪʝʨʥʘʨʥʦʛʦ ʟʚ'ʷʟʢʫ ʙʽʥʘʨʥʠʤʠ ʟʚ'ʷʟʢʘʤʠ: ʘ ï ʩʢʣʘʜʥʠʡ 

ʟʚ'ʷʟʦʢ ɺʠʢʣʘʜʘʻ; ʙ ï ʜʝʢʦʤʧʦʟʠʮʽʷ ʩʢʣʘʜʥʦʛʦ ʟʚ'ʷʟʢʫ ʥʘ ʪʨʠ ʜʚʦʩʪʦʨʦʥʥʽ ʟʚ'ʷʟʢʠ ʽ 

ʥʦʚʫ ʩʫʪʥʽʩʪʴ ɽʢʟʘʤʝʥ 

ɺʠʣʫʯʝʥʥʷ ʙʘʛʘʪʦʟʥʘʯʥʠʭ ʘʪʨʠʙʫʪʽʚ 

ʗʢʱʦ ʚ ʢʦʥʮʝʧʪʫʘʣʴʥʽʡ ʤʦʜʝʣʽ ʜʘʥʠʭ ʧʨʠʩʫʪʥʽʡ ʙʘʛʘʪʦʟʥʘʯʥʠʡ ʘʪʨʠʙʫʪ, ʪʦ ʤʦʞʝ 

ʙʫʪʠ ʚʠʢʦʥʘʥʘ ʜʝʢʦʤʧʦʟʠʮʽʷ ʮʴʦʛʦ ʘʪʨʠʙʫʪʫ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʜʝʷʢʦʾ ʩʫʪʥʦʩʪʽ. 

ʇʨʠʢʣʘʜ. ʉʪʫʜʝʥʪ ʤʦʞʝ ʤʘʪʠ ʜʝʢʽʣʴʢʘ ʪʝʣʝʬʦʥʽʚ (ʨʠʩ.6.4). 

 
ʈʠʩ.6.4. ɺʠʣʫʯʝʥʥʷ ʙʘʛʘʪʦʟʥʘʯʥʦʛʦ ʘʪʨʠʙʫʪʫ: ʘ ï ʩʫʪʥʽʩʪʴ ʉʪʫʜʝʥʪ ʟ 

ʙʘʛʘʪʦʟʥʘʯʥʠʤ ʘʪʨʠʙʫʪʦʤ ʅʦʤʝʨ ʪʝʣʝʬʦʥʫ; ʙ ï ʥʦʚʘ ʩʫʪʥʽʩʪʴ ʊʝʣʝʬʦʥ  

ɺʠʣʫʯʝʥʥʷ ʨʝʢʫʨʩʠʚʥʠʭ ʟʚ'ʷʟʢʽʚ 

ʅʘ ʝʪʘʧʽ ʩʧʨʦʱʝʥʥʷ ʢʦʥʮʝʧʪʫʘʣʴʥʦʾ ʤʦʜʝʣʽ ʨʝʢʫʨʩʠʚʥʽ ʟʚ'ʷʟʢʠ 1:1 ʽ 1:M (ʨʠʩ. 6.5) 

ʤʦʞʫʪʴ ʙʫʪʠ ʧʝʨʝʪʚʦʨʝʥʽ ʫ ʦʜʥʝ ʚʽʜʥʦʰʝʥʥʷ. ʋ ʚʠʧʘʜʢʫ, ʢʦʣʠ ʻ ʥʝʦʙʦʚ'ʷʟʢʦʚʘ 

ʩʫʪʥʽʩʪʴ ʟ ʙʦʢʫ "ʙʘʛʘʪʦ" ʜʣʷ ʟʚ'ʷʟʢʫ 1:M ʜʣʷ ʟʤʝʥʰʝʥʥʷ ʧʫʩʪʠʭ ʟʥʘʯʝʥʴ 

ʩʪʚʦʨʶʻʪʴʩʷ ʥʦʚʝ ʚʽʜʥʦʰʝʥʥʷ. ɿʚ'ʷʟʦʢ M:N ʧʝʨʝʪʚʦʨʶʻʪʴʩʷ ʥʘ ʜʚʽ ʩʫʪʥʦʩʪʽ 

(ʨʠʩ.6.6). 

 
ʈʠʩ. 6.6. ɽʪʘʧʠ ʧʦʩʣʽʜʦʚʥʦʛʦ ʧʝʨʝʪʚʦʨʝʥʥʷ ʨʝʢʫʨʩʠʚʥʦʛʦ ʟʚ'ʷʟʢʫ M:N 
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ɺʠʣʫʯʝʥʥʷ ʟʚ'ʷʟʢʽʚ ʟ ʘʪʨʠʙʫʪʘʤʠ 

ɺʠʣʫʯʝʥʥʷ ʟʚ'ʷʟʢʽʚ ʟ ʘʪʨʠʙʫʪʘʤʠ ʚʠʢʦʥʫʻʪʴʩʷ ʰʣʷʭʦʤ ʜʦʜʘʚʘʥʥʷ ʫ ʤʦʜʝʣʴ ʥʦʚʦʾ 

ʩʫʪʥʦʩʪʽ ʜʣʷ ʚʽʜʥʦʰʝʥʥʷ M:N ʟ ʘʪʨʠʙʫʪʘʤʠ ʟʚ'ʷʟʢʫ. ɼʣʷ ʚʽʜʥʦʰʝʥʥʷ 1:M ʘʪʨʠʙʫʪʠ 

ʟʚ'ʷʟʢʫ ʧʝʨʝʜʘʶʪʴʩʷ ʫ ʩʫʪʥʽʩʪʴ "ʙʘʛʘʪʦ" ʙʝʟ ʩʪʚʦʨʝʥʥʷ ʥʦʚʦʾ ʩʫʪʥʦʩʪʽ. 

ʇʨʠʢʣʘʜ. ʈʦʟʛʣʷʥʝʤʦ ʩʫʪʥʦʩʪʽ ʉʪʫʜʝʥʪ-ɼʠʩʮʠʧʣʽʥʘ (ʨʠʩ.6.7). 

 
ʈʠʩ. 6.8. ʇʨʝʜʩʪʘʚʣʝʥʥʷ ʘʪʨʠʙʫʪʽʚ ʟʚ'ʷʟʢʫ L_Date ʽ L_Auditorium ʫ ʥʦʚʦʤʫ 

ʚʽʜʥʦʰʝʥʥʽ Learning ʉʧʨʦʱʝʥʥʷ ʢʦʥʮʝʧʪʫʘʣʴʥʦʾ ʤʦʜʝʣʽ ʧʝʨʝʜʙʘʯʘʻ ʪʘʢʦʞ 

ʚʠʣʫʯʝʥʥʷ ʟʙʠʪʢʦʚʠʭ ʟʚ'ʷʟʢʽʚ. ɿʙʠʪʢʦʚʽ ʟʚ'ʷʟʢʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʪʠʤ, ʱʦ ʦʜʥʘ ʽ ʪʘ 

ʞ ʽʥʬʦʨʤʘʮʽʷ ʤʦʞʝ ʙʫʪʠ ʦʪʨʠʤʘʥʘ ʥʝ ʪʽʣʴʢʠ ʯʝʨʝʟ ʥʠʭ, ʘʣʝ ʽ ʯʝʨʝʟ ʽʥʰʽ ʟʚ'ʷʟʢʠ. 

ʇʽʩʣʷ ʩʧʨʦʱʝʥʥʷ ʚ ʢʦʥʮʝʧʪʫʘʣʴʥʽʡ ʤʦʜʝʣʽ ʤʦʞʫʪʴ ʙʫʪʠ ʧʨʠʩʫʪʥʽ ʪʽʣʴʢʠ ʪʘʢʽ 

ʝʣʝʤʝʥʪʠ: 

 ʦʙ'ʻʢʪʠ ʽ ʘʪʨʠʙʫʪʠ; 

 ʟʚ'ʷʟʢʠ ʪʠʧʫ 1:1 ʽ 1:M; 

 ʟʚ'ʷʟʢʠ ʪʠʧʫ ʩʫʧʝʨʢʣʘʩ-ʧʽʜʢʣʘʩ. 

ʄʝʪʦʜʠʢʘ ʧʝʨʝʪʚʦʨʝʥʥʷ ER-ʜʽʘʛʨʘʤ ʚ ʨʝʣʷʮʽʡʥʽ ʩʪʨʫʢʪʫʨʠ 

ɼʣʷ ER-ʤʦʜʝʣʽ ʽʩʥʫʻ ʘʣʛʦʨʠʪʤ ʦʜʥʦʟʥʘʯʥʦʛʦ ʧʝʨʝʪʚʦʨʝʥʥʷ ʾʾ ʚ ʨʝʣʷʮʽʡʥʫ ʤʦʜʝʣʴ 

ʜʘʥʠʭ. ʈʦʟʛʣʷʥʝʤʦ ʧʨʘʚʠʣʘ ʧʝʨʝʪʚʦʨʝʥʥʷ ER-ʤʦʜʝʣʽ ʚ ʨʝʣʷʮʽʡʥʫ ʤʦʜʝʣʴ. 

ʉʫʪʥʦʩʪʽ ʽ ʘʪʨʠʙʫʪʠ 

ɼʣʷ ʢʦʞʥʦʾ ʩʫʪʥʦʩʪʽ ʩʪʚʦʨʶʻʪʴʩʷ ʚʽʜʥʦʰʝʥʥʷ, ʢʦʞʝʥ ʘʪʨʠʙʫʪ ʩʫʪʥʦʩʪʽ ʩʪʘʻ 

ʘʪʨʠʙʫʪʦʤ ʚʽʜʧʦʚʽʜʥʦʛʦ ʚʽʜʥʦʰʝʥʥʷ. ɼʣʷ ʩʠʣʴʥʠʭ ʩʫʪʥʦʩʪʝʡ ʧʝʨʚʠʥʥʠʡ ʢʣʶʯ 

ʩʫʪʥʦʩʪʽ ʩʪʘʻ PRIMARY KEY (PK) ʚʽʜʧʦʚʽʜʥʦʛʦ ʚʽʜʥʦʰʝʥʥʷ.  

ʇʨʠʢʣʘʜ. ʈʦʟʛʣʷʥʝʤʦ ʩʫʪʥʽʩʪʴ ʉʪʫʜʝʥʪ (ʨʠʩ.6.9). 

 
ʈʠʩ. 6.9. ʇʝʨʝʪʚʦʨʝʥʥʷ ʩʫʪʥʦʩʪʽ ʉʪʫʜʝʥʪ (ʘ) ʫ ʚʽʜʥʦʰʝʥʥʷ Student (ʙ)  
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ɼʣʷ ʩʣʘʙʢʠʭ ʩʫʪʥʦʩʪʝʡ ʧʝʨʚʠʥʥʠʡ ʢʣʶʯ ʯʘʩʪʢʦʚʦ ʘʙʦ ʧʦʚʥʽʩʪʶ ʟʘʣʝʞʠʪʴ ʚʽʜ 

ʢʣʶʯʘ ʩʫʪʥʦʩʪʽ ʚʦʣʦʜʘʨʷ (ʜʝʢʽʣʴʢʦʭ ʚʦʣʦʜʘʨʽʚ), ʪʦʙʪʦ PK ʚʠʟʥʘʯʘʻʪʴʩʷ ʪʽʣʴʢʠ ʪʦʜʽ, 

ʢʦʣʠ ʚʠʟʥʘʯʝʥʽ ʚʩʽ PK ʩʫʪʥʦʩʪʝʡ ʚʦʣʦʜʘʨʽʚ. 

ʇʨʠʢʣʘʜ. ʈʦʟʛʣʷʥʝʤʦ ʧʝʨʝʪʚʦʨʝʥʥʷ ʩʠʣʴʥʦʾ ʩʫʪʥʦʩʪʽ ʉʪʫʜʝʥʪ ʽ ʩʣʘʙʢʦʾ ʩʫʪʥʦʩʪʽ 

ʅʘʛʦʨʦʜʘ (ʨʠʩ. 6.10). 

 
ʈʠʩ. 6.10. ʇʝʨʝʪʚʦʨʝʥʥʷ ʩʠʣʴʥʦʾ ʩʫʪʥʦʩʪʽ ʉʪʫʜʝʥʪ ʽ ʩʣʘʙʢʦʾ ʩʫʪʥʦʩʪʽ ʅʘʛʦʨʦʜʘ ʟ 

ʽʜʝʥʪʠʬʽʢʫʶʯʠʤ ʟʚ'ʷʟʢʦʤ ʤʽʞ ʥʠʤʠ (ʘ) ʫ ʟʚ'ʷʟʘʥʽ ʚʽʜʥʦʰʝʥʥʷ Student ̔  Reward (ʙ) 

ɿʚ'ʷʟʢʠ 

ʇʽʩʣʷ ʧʝʨʝʪʚʦʨʝʥʥʷ ʢʦʥʮʝʧʪʫʘʣʴʥʦʾ ʤʦʜʝʣʽ ʟʘʣʠʰʘʶʪʴʩʷ ʪʘʢʽ ʪʠʧʠ ʟʚ'ʷʟʢʽʚ: 

ī "ʦʜʠʥ ʜʦ ʦʜʥʦʛʦ"; 

ī "ʦʜʠʥ ʜʦ ʙʘʛʘʪʴʦʭ"; 

ī ʨʝʢʫʨʩʠʚʥʽ ʟʚ'ʷʟʢʠ; 

ī ʩʫʧʝʨʢʣʘʩ ï ʧʽʜʢʣʘʩ. 

ɼʣʷ ʢʦʞʥʦʛʦ ʪʠʧʫ ʟʚ'ʷʟʢʫ ʟʘʣʝʞʥʦ ʚʽʜ ʫʤʦʚ ʟʚ'ʷʟʫʚʘʥʥʷ ʽʩʥʫʶʪʴ ʩʚʦʾ ʨʽʟʥʦʚʠʜʠ. 

ɿʚ'ʷʟʢʠ ʤʽʞ ʚʽʜʥʦʰʝʥʥʷʤʠ ʚ ʨʝʣʷʮʽʡʥʽʡ ʤʦʜʝʣʽ ʨʝʘʣʽʟʫʶʪʴʩʷ ʰʣʷʭʦʤ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʧʝʨʚʠʥʥʠʭ ʽ ʟʦʚʥʽʰʥʽʭ ʢʣʶʯʽʚ. 

ɿʚ'ʷʟʢʠ "ʦʜʠʥ ʜʦ ʦʜʥʦʛʦ" 

ɺ ʢʦʥʮʝʧʪʫʘʣʴʥʠʭ ʤʦʜʝʣʷʭ ʜʘʥʠʭ ʚʠʟʥʘʯʘʶʪʴ ʪʘʢʽ ʦʙʤʝʞʝʥʥʷ ʩʪʫʧʝʥʷ ʫʯʘʩʪʽ 

ʩʫʪʥʦʩʪʝʡ: 

ī ʦʙʦʚ'ʷʟʢʦʚʘ ʫʯʘʩʪʴ ʜʣʷ ʦʙʦʭ ʩʫʪʥʦʩʪʝʡ; 

ī ʦʙʦʚ'ʷʟʢʦʚʘ ʫʯʘʩʪʴ ʜʣʷ ʦʜʥʽʻʾ ʩʫʪʥʦʩʪʽ; 

ī ʥʝʦʙʦʚ'ʷʟʢʦʚʘ ʫʯʘʩʪʴ ʜʣʷ ʦʙʦʭ ʩʫʪʥʦʩʪʝʡ. 

ɿʘʣʝʞʥʦ ʚʽʜ ʦʙʤʝʞʝʥʴ ʧʝʨʝʪʚʦʨʝʥʥʷ ʥʘ ʨʝʣʷʮʽʡʥʫ ʤʦʜʝʣʴ ʙʫʜʫʪʴ ʨʽʟʥʽ. 

ʇʨʠʢʣʘʜ. ʈʦʟʛʣʷʥʝʤʦ ʤʦʞʣʠʚʽ ʚʘʨʽʘʥʪʠ ʧʝʨʝʪʚʦʨʝʥʥʷ ʟʚ'ʷʟʢʫ ʤʽʞ ʩʫʪʥʦʩʪʷʤʠ 

ɺʠʢʣʘʜʘʯ ʽ ɼʠʩʮʠʧʣʽʥʘ (ʨʠʩ. 6.11). 

 
ʈʠʩ. 6.11. ɿʚ'ʷʟʦʢ 1:1 ʤʽʞ ʩʫʪʥʦʩʪʷʤʠ ɺʠʢʣʘʜʘʯ ʽ ɼʠʩʮʠʧʣʽʥʘ 

1. ʆʙʦʚ'ʷʟʢʦʚʘ ʫʯʘʩʪʴ ʜʣʷ ʦʙʦʭ ʩʫʪʥʦʩʪʝʡ 

ʇʨʠʧʫʩʪʠʤʦ, ʱʦ ʢʦʞʝʥ ʚʠʢʣʘʜʘʯ ʦʙʦʚ'ʷʟʢʦʚʦ ʚʠʢʣʘʜʘʻ ʦʜʥʫ ʜʠʩʮʠʧʣʽʥʫ ʽ ʢʦʞʥʫ 

ʜʠʩʮʠʧʣʽʥʫ ʦʙʦʚ'ʷʟʢʦʚʦ ʚʠʢʣʘʜʘʻ ʦʜʠʥ ʚʠʢʣʘʜʘʯ. ɺ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʨʝʣʷʮʽʡʥʘ 
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ʩʪʨʫʢʪʫʨʘ ʙʫʜʝ ʩʢʣʘʜʘʪʠʩʷ ʟ ʦʜʥʦʛʦ ʚʽʜʥʦʰʝʥʥʷ ʽ ʤʘʪʠ ʦʜʠʥ ʟ ʪʘʢʠʭ ʚʘʨʽʘʥʪʽʚ (ʨʠʩ. 

6.12 ). 

 
ʈʠʩ. 6.12. ɺʘʨʽʘʥʪʠ ʚʽʜʥʦʰʝʥʴ ʜʣʷ ʧʝʨʝʪʚʦʨʝʥʥʷ ʟʚ'ʷʟʢʫ 1:1 ʟ ʦʙʦʚ'ʷʟʢʦʚʦʶ ʫʯʘʩʪʶ 

ʜʣʷ ʦʙʦʭ ʩʫʪʥʦʩʪʝʡ 

2. ʆʙʦʚ'ʷʟʢʦʚʘ ʫʯʘʩʪʴ ʜʣʷ ʦʜʥʽʻʾ ʩʫʪʥʦʩʪʽ 

ʇʨʠʧʫʩʪʠʤʦ, ʱʦ ʢʦʞʝʥ ʚʠʢʣʘʜʘʯ ʦʙʦʚ'ʷʟʢʦʚʦ ʚʠʢʣʘʜʘʻ ʦʜʥʫ ʜʠʩʮʠʧʣʽʥʫ, ʘ ʟʘ 

ʢʦʞʥʦʶ ʜʠʩʮʠʧʣʽʥʦʶ ʥʝʦʙʦʚ'ʷʟʢʦʚʦ ʟʘʢʨʽʧʣʝʥʠʡ ʚʠʢʣʘʜʘʯ. ɺ ʮʴʦʤʫ ʚʠʧʘʜʢʫ 

ʩʫʪʥʽʩʪʴ, ʷʢʘ ʻ ʥʝʦʙʦʚ'ʷʟʢʦʚʦʶ (ɼʠʩʮʠʧʣʽʥʘ) ʚʠʩʪʫʧʘʻ ʚ ʷʢʦʩʪʽ ʙʘʪʴʢʽʚʩʴʢʦʾ 

ʩʫʪʥʦʩʪʽ, ʘ ʦʙʦʚ'ʷʟʢʦʚʘ ʩʫʪʥʽʩʪʴ ʚʠʟʥʘʯʘʻʪʴʩʷ ʷʢ ʜʦʯʽʨʥʷ (ɺʠʢʣʘʜʘʯ). ʈʝʣʷʮʽʡʥʘ 

ʩʪʨʫʢʪʫʨʘ ʧʦʢʘʟʘʥʘ ʥʘ ʨʠʩ. 6.13. ɿʦʚʥʽʰʥʽʡ ʘʪʨʠʙʫʪ SU_Cod ʪʘʢʦʞ ʤʦʞʝ ʙʫʪʠ 

ʢʣʶʯʝʤ ʜʣʷ ɺʠʢʣʘʜʘʯʘ. 

 
ʈʠʩ.6.13. ʇʝʨʝʪʚʦʨʝʥʥʷ ʟʚ'ʷʟʢʫ 1:1 ʟ ʦʙʦʚ'ʷʟʢʦʚʦʶ ʫʯʘʩʪʶ ʩʫʪʥʦʩʪʽ ɺʠʢʣʘʜʘʯ ʽ 

ʥʝʦʙʦʚ'ʷʟʢʦʚʦʶ ʫʯʘʩʪʶ ʩʫʪʥʦʩʪʽ ɼʠʩʮʠʧʣʽʥʘ 

3. ʅʝʦʙʦʚ'ʷʟʢʦʚʘ ʫʯʘʩʪʴ ʜʣʷ ʦʙʦʭ ʩʫʪʥʦʩʪʝʡ 

ʇʨʠʧʫʩʪʠʤʦ, ʱʦ ʥʝʦʙʦʚ'ʷʟʢʦʚʦ ʢʦʞʝʥ ʚʠʢʣʘʜʘʯ ʚʠʢʣʘʜʘʻ ʜʠʩʮʠʧʣʽʥʠ ʽ 

ʥʝʦʙʦʚ'ʷʟʢʦʚʦ ʟʘ ʢʦʞʥʦʶ ʜʠʩʮʠʧʣʽʥʦʶ ʟʘʢʨʽʧʣʝʥʠʡ ʚʠʢʣʘʜʘʯ. ɺ ʮʴʦʤʫ ʚʠʧʘʜʢʫ 

ʤʦʞʣʠʚʽ ʪʨʠ ʨʝʣʷʮʽʡʥʽ ʩʪʨʫʢʪʫʨʠ (ʨʠʩ. 6.14). 

 
ʈʠʩ. 6.14. ɺʘʨʽʘʥʪʠ ʨʝʣʷʮʽʡʥʠʭ ʩʭʝʤ ʚʽʜʥʦʰʝʥʴ ʜʣʷ ʧʝʨʝʪʚʦʨʝʥʥʷ ʟʚ'ʷʟʢʫ 1:1 ʟ 

ʥʝʦʙʦʚ'ʷʟʢʦʚʦʶ ʫʯʘʩʪʶ ʜʣʷ ʦʙʦʭ ʩʫʪʥʦʩʪʝʡ 
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ɿʚ'ʷʟʢʠ "ʦʜʠʥ ʜʦ ʙʘʛʘʪʴʦʭ" 

ʋ ʢʦʞʥʝ ʚʽʜʥʦʰʝʥʥʷ, ʷʢʝ ʚʽʜʧʦʚʽʜʘʻ ʧʽʜʣʝʛʣʽʡ (ʜʦʯʽʨʥʽʡ) ʩʫʪʥʦʩʪʽ, ʜʦʜʘʻʪʴʩʷ ʥʘʙʽʨ 

ʘʪʨʠʙʫʪʽʚ ʦʩʥʦʚʥʦʾ (ʙʘʪʴʢʽʚʩʴʢʦʾ) ʩʫʪʥʦʩʪʽ, ʷʢʠʡ ʩʢʣʘʜʘʻ ʧʝʨʚʠʥʥʠʡ ʢʣʶʯ ʦʩʥʦʚʥʦʾ 

ʩʫʪʥʦʩʪʽ. ʋ ʚʽʜʥʦʰʝʥʥʽ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʧʽʜʣʝʛʣʽʡ ʩʫʪʥʦʩʪʽ, ʮʝʡ ʥʘʙʽʨ ʘʪʨʠʙʫʪʽʚ ʩʪʘʻ 

ʟʦʚʥʽʰʥʽʤ ʢʣʶʯʝʤ (FOREIGN KEY, FK). 

ɼʣʷ ʤʦʜʝʣʶʚʘʥʥʷ ʥʝʦʙʦʚ'ʷʟʢʦʚʦʛʦ ʪʠʧʫ ʟʚ'ʷʟʢʫ ʫ ʘʪʨʠʙʫʪʽʚ, ʱʦ ʚʽʜʧʦʚʽʜʘʶʪʴ 

ʟʦʚʥʽʰʥʴʦʤʫ ʢʣʶʯʫ, ʚʩʪʘʥʦʚʣʶʻʪʴʩʷ ʚʣʘʩʪʠʚʽʩʪʴ ʜʦʧʫʩʪʠʤʦʩʪʽ ʥʝʚʠʟʥʘʯʝʥʠʭ 

ʟʥʘʯʝʥʴ (NULL). ʋ ʨʘʟʽ ʦʙʦʚ'ʷʟʢʦʚʦʛʦ ʪʠʧʫ ʟʚ'ʷʟʢʫ ʘʪʨʠʙʫʪʠ ʥʘʙʫʚʘʶʪʴ ʚʣʘʩʪʠʚʦʩʪʽ 

ʚʽʜʩʫʪʥʦʩʪʽ ʥʝʚʠʟʥʘʯʝʥʠʭ ʟʥʘʯʝʥʴ (NOT NULL). 

ʇʨʠʢʣʘʜ. ʈʦʟʛʣʷʥʝʤʦ ʤʦʞʣʠʚʽ ʚʘʨʽʘʥʪʠ ʧʝʨʝʪʚʦʨʝʥʥʷ ʟʚ'ʷʟʢʫ ʤʽʞ ʩʫʪʥʦʩʪʷʤʠ 

ɺʠʢʣʘʜʘʯ ʽ ɼʠʩʮʠʧʣʽʥʘ (ʨʠʩ. 6.15). 

 
ʈʠʩ. 6.15. ɿʚ'ʷʟʦʢ 1:M ʤʽʞ ʩʫʪʥʦʩʪʷʤʠ ɺʠʢʣʘʜʘʯ ʽ ɼʠʩʮʠʧʣʽʥʘ  

 

1. ʅʝʦʙʦʚ'ʷʟʢʦʚʘ ʫʯʘʩʪʴ ʩʫʪʥʦʩʪʽ ɺʠʢʣʘʜʘʯ ʽ ʦʙʦʚ'ʷʟʢʦʚʘ ʫʯʘʩʪʴ ʩʫʪʥʦʩʪʽ ɼʠʩʮʠʧʣʽʥʘ 

(ʨʠʩ. 6.16). 

 
ʈʠʩ. 6.16. ʇʝʨʝʪʚʦʨʝʥʥʷ ʟʚ'ʷʟʢʫ 1:M ʟ ʥʝʦʙʦʚ'ʷʟʢʦʚʦʶ ʫʯʘʩʪʶ ʩʫʪʥʦʩʪʽ ɺʠʢʣʘʜʘʯ ʽ 

ʦʙʦʚ'ʷʟʢʦʚʦʶ ʫʯʘʩʪʶ ʩʫʪʥʦʩʪʽ ɼʠʩʮʠʧʣʽʥʘ 

 

2. ʅʝʦʙʦʚ'ʷʟʢʦʚʘ ʫʯʘʩʪʴ ʩʫʪʥʦʩʪʽ ɺʠʢʣʘʜʘʯ ʽ ʥʝʦʙʦʚ'ʷʟʢʦʚʘ ʫʯʘʩʪʴ ʩʫʪʥʦʩʪʽ 

ɼʠʩʮʠʧʣʽʥʘ (ʨʠʩ. 6.17). 

 
ʈʠʩ. 6.17. ʇʝʨʝʪʚʦʨʝʥʥʷ ʟʚ'ʷʟʢʫ 1:M ʟ ʥʝʦʙʦʚ'ʷʟʢʦʚʦʶ ʫʯʘʩʪʶ ʩʫʪʥʦʩʪʽ ɺʠʢʣʘʜʘʯ ʽ 

ʥʝʦʙʦʚ'ʷʟʢʦʚʦʶ ʫʯʘʩʪʶ ʩʫʪʥʦʩʪʽ ɼʠʩʮʠʧʣʽʥʘ 

 

ɿʚ'ʷʟʢʠ "ʙʘʛʘʪʦ ʜʦ ʙʘʛʘʪʴʦʭ" 

ɼʣʷ ʢʦʞʥʦʛʦ ʟʚ'ʷʟʢʫ M:N ʥʝʦʙʭʽʜʥʦ ʩʪʚʦʨʶʚʘʪʠ ʜʦʜʘʪʢʦʚʝ ʚʽʜʥʦʰʝʥʥʷ, ʷʢʝ 

ʧʨʝʜʩʪʘʚʣʷʻ ʮʝʡ ʟʚ'ʷʟʦʢ ʽ ʚʢʣʶʯʘʪʠ ʚ ʥʴʦʛʦ ʚʩʽ ʘʪʨʠʙʫʪʠ, ʷʢʽ ʚʭʦʜʷʪʴ ʚ ʩʢʣʘʜ ʮʴʦʛʦ 

ʟʚ'ʷʟʢʫ. ʂʦʧʽʾ ʘʪʨʠʙʫʪʽʚ ʧʝʨʚʠʥʥʦʛʦ ʢʣʶʯʘ ʩʫʪʥʦʩʪʝʡ, ʷʢʽ ʙʝʨʫʪʴ ʫʯʘʩʪʴ ʫ ʟʚ'ʷʟʢʫ, 

ʧʝʨʝʜʘʶʪʴʩʷ ʫ ʥʦʚʝ ʚʽʜʥʦʰʝʥʥʷ ʜʣʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ ʷʢʦʩʪʽ ʟʦʚʥʽʰʥʽʭ ʢʣʶʯʽʚ. ʎʽ 

ʟʦʚʥʽʰʥʽ ʢʣʶʯʽ ʫʪʚʦʨʶʶʪʴ ʪʘʢʦʞ ʧʝʨʚʠʥʥʠʡ ʢʣʶʯ ʥʦʚʦʛʦ ʚʽʜʥʦʰʝʥʥʷ. 

ʇʨʠʢʣʘʜ. ʈʦʟʛʣʷʥʝʤʦ ʤʦʞʣʠʚʽ ʚʘʨʽʘʥʪʠ ʧʝʨʝʪʚʦʨʝʥʥʷ ʟʚ'ʷʟʢʫ ʤʽʞ ʩʫʪʥʦʩʪʷʤʠ 

ɺʠʢʣʘʜʘʯ ʽ ɼʠʩʮʠʧʣʽʥʘ (ʨʠʩ. 6.18). 
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ʈʠʩ. 6.18. ɿʚ'ʷʟʦʢ N:M ʤʽʞ ʩʫʪʥʦʩʪʷʤʠ ɺʠʢʣʘʜʘʯ ʽ ɼʠʩʮʠʧʣʽʥʘ 

ɺ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʽʩʥʫʻ ʻʜʠʥʘ ʩʭʝʤʘ ʧʝʨʝʪʚʦʨʝʥʥʷ (ʨʠʩ. 6.19). 

 
ʈʠʩ. 6.19. ʇʝʨʝʪʚʦʨʝʥʥʷ ʟʚ'ʷʟʢʫ N:M ʫ ʨʝʣʷʮʽʡʥʫ ʩʭʝʤʫ 

 

ɯʥʰʽ ʚʠʜʠ ʟʚ'ʷʟʢʽʚ 

ɼʣʷ ʨʝʢʫʨʩʠʚʥʠʭ ʟʚ'ʷʟʢʽʚ 1:1 ʚʠʢʦʥʫʶʪʴʩʷ ʧʨʘʚʠʣʘ ʚʠʟʥʘʯʝʥʽ ʨʘʥʽʰʝ ʜʣʷ ʟʚ'ʷʟʢʫ ʤʽʞ 

ʜʚʦʤʘ ʩʫʪʥʦʩʪʷʤʠ 1:1. ɼʣʷ ʨʝʢʫʨʩʠʚʥʦʛʦ ʟʚ'ʷʟʢʫ 1:1 ʟ ʦʙʦʚ'ʷʟʢʦʚʦʶ ʫʯʘʩʪʶ ʜʚʦʭ 

ʩʪʦʨʽʥ, ʨʝʣʷʮʽʡʥʘ ʩʭʝʤʘ ʧʨʝʜʩʪʘʚʣʷʻʪʴʩʷ ʫ ʚʠʛʣʷʜʽ ʦʜʥʦʛʦ ʚʽʜʥʦʰʝʥʥʷ ʟ ʜʚʦʤʘ 

ʢʦʧʽʷʤʠ ʧʝʨʚʠʥʥʦʛʦ ʢʣʶʯʘ (ʜʠʚ. ʨʠʩ. 6.12). ʆʜʥʘ ʢʦʧʽʷ ʚʽʜʧʦʚʽʜʘʻ ʟʦʚʥʽʰʥʴʦʤʫ 

ʢʣʶʯʫ. ɼʣʷ ʨʝʢʫʨʩʠʚʥʦʛʦ ʟʚ'ʷʟʢʫ 1:1 ʟ ʦʙʦʚ'ʷʟʢʦʚʦʶ ʫʯʘʩʪʶ ʪʽʣʴʢʠ ʦʜʥʽʻʾ ʩʪʦʨʦʥʠ 

ʩʪʚʦʨʶʻʪʴʩʷ ʘʙʦ ʦʜʥʝ ʚʽʜʥʦʰʝʥʥʷ, ʘʙʦ ʥʦʚʝ ʚʽʜʥʦʰʝʥʥʷ, ʷʢʝ ʚʽʜʦʙʨʘʞʘʻ ʮʝʡ ʟʚ'ʷʟʦʢ 

(ʜʠʚ. ʨʠʩ. 6.13). ɼʣʷ ʨʝʢʫʨʩʠʚʥʦʛʦ ʟʚ'ʷʟʢʫ 1:1 ʟ ʥʝʦʙʦʚ'ʷʟʢʦʚʦʶ ʫʯʘʩʪʶ ʦʙʦʭ ʩʪʦʨʽʥ 

ʩʪʚʦʨʶʻʪʴʩʷ ʥʦʚʝ ʚʽʜʥʦʰʝʥʥʷ (ʜʠʚ. ʨʠʩ. 6.14). 

ɼʣʷ ʩʢʣʘʜʥʠʭ ʪʠʧʽʚ ʟʚ'ʷʟʢʽʚ ʩʪʚʦʨʶʻʪʴʩʷ ʚʽʜʥʦʰʝʥʥʷ, ʷʢʝ ʚʽʜʦʙʨʘʞʘʻ ʮʝʡ ʟʚ'ʷʟʦʢ ʽ 

ʚʢʣʶʯʘʻ ʚʩʽ ʘʪʨʠʙʫʪʠ, ʷʢʽ ʚʭʦʜʷʪʴ ʚ ʩʢʣʘʜ ʮʴʦʛʦ ʟʚ'ʷʟʢʫ. ʂʦʧʽʾ ʘʪʨʠʙʫʪʽʚ 

ʧʝʨʚʠʥʥʦʛʦ ʢʣʶʯʘ ʩʫʪʥʦʩʪʝʡ, ʷʢʽ ʙʝʨʫʪʴ ʫʯʘʩʪʴ ʫ ʟʚ'ʷʟʢʫ, ʧʝʨʝʜʘʶʪʴʩʷ ʫ ʥʦʚʝ 

ʚʽʜʥʦʰʝʥʥʷ ʜʣʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ ʷʢʦʩʪʽ ʟʦʚʥʽʰʥʽʭ ʢʣʶʯʽʚ. ʎʽ ʟʦʚʥʽʰʥʽ ʢʣʶʯʽ 

ʫʪʚʦʨʶʶʪʴ ʪʘʢʦʞ ʧʝʨʚʠʥʥʠʡ ʢʣʶʯ ʥʦʚʦʛʦ ʚʽʜʥʦʰʝʥʥʷ (ʜʠʚ. ʨʠʩ. 6.3). 

ɼʣʷ ʙʘʛʘʪʦʟʥʘʯʥʦʛʦ ʘʪʨʠʙʫʪʫ ʩʪʚʦʨʶʻʪʴʩʷ ʥʦʚʝ ʚʽʜʥʦʰʝʥʥʷ, ʷʢʝ ʚʽʜʧʦʚʽʜʘʻ 

ʙʘʛʘʪʦʟʥʘʯʥʦʤʫ ʘʪʨʠʙʫʪʫ, ʽ ʚ ʮʝ ʥʦʚʝ ʚʽʜʥʦʰʝʥʥʷ ʧʝʨʝʜʘʻʪʴʩʷ ʧʝʨʚʠʥʥʠʡ ʢʣʶʯ 

ʩʫʪʥʦʩʪʽ ʜʣʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ ʷʢʦʩʪʽ ʟʦʚʥʽʰʥʴʦʛʦ ʢʣʶʯʘ (ʜʠʚ. ʨʠʩ. 6.4). 

ɿʚ'ʷʟʢʠ "ʩʫʧʝʨʢʣʘʩ ï ʧʽʜʢʣʘʩ" 

ɼʣʷ ʚʠʢʦʥʘʥʥʷ ʧʝʨʝʪʚʦʨʝʥʥʷ ʟʚ'ʷʟʢʫ ʪʠʧʫ ʩʫʧʝʨʢʣʘʩ ï ʧʽʜʢʣʘʩ ʫ ʨʝʣʷʮʽʡʥʫ ʤʦʜʝʣʴ 

ʥʝʦʙʭʽʜʥʦ ʚʨʘʭʦʚʫʚʘʪʠ ʪʘʢʦʞ ʦʙʤʝʞʝʥʥʷ ʩʪʫʧʝʥʷ ʫʯʘʩʪʽ ʫ ʟʚ'ʷʟʢʫ (Mandatory ʘʙʦ 

Optional) ʽ ʦʙʤʝʞʝʥʥʷ ʥʝʧʝʨʝʪʠʥʘʥʥʷ (And ʘʙʦ Or). ʄʦʞʣʠʚʽ ʯʦʪʠʨʠ ʩʧʦʣʫʯʝʥʥʷ, 

ʧʝʨʝʪʚʦʨʝʥʥʷ ʷʢʠʭ ʜʘʻ ʯʦʪʠʨʠ ʨʝʣʷʮʽʡʥʽ ʩʭʝʤʠ. ʅʘ ʩʭʝʤʫ ʪʘʢʦʞ ʚʧʣʠʚʘʻ ʪʝ, ʯʠ 

ʙʝʨʫʪʴ ʫʯʘʩʪʴ ʧʽʜʢʣʘʩʠ ʚ ʨʽʟʥʠʭ ʟʚ'ʷʟʢʘʭ, ʢʽʣʴʢʽʩʪʴ ʩʫʪʥʦʩʪʝʡ ʚ ʟʚ'ʷʟʢʫ ʽ ʪ.ʽʥ. 

ɼʽʘʧʘʟʦʥ ʤʦʞʣʠʚʠʭ ʚʘʨʽʘʥʪʽʚ ʨʽʰʝʥʥʷ ʻ ʜʦʩʪʘʪʥʴʦ ʚʝʣʠʢʠʤ ʽ ʢʦʥʢʨʝʪʥʘ ʩʭʝʤʘ 

ʚʠʙʠʨʘʻʪʴʩʷ ʚ ʢʦʞʥʦʤʫ ʢʦʥʢʨʝʪʥʦʤʫ ʚʠʧʘʜʢʫ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʙʘʛʘʪʴʦʭ ʬʘʢʪʦʨʽʚ. 

ʇʨʠʢʣʘʜ. ʈʦʟʛʣʷʥʝʤʦ ʩʫʧʝʨʢʣʘʩ ɺʠʢʣʘʜʘʯ, ʷʢʠʡ ʤʘʻ ʘʪʨʠʙʫʪʠ ʊʘʙʝʣʴʥʠʡ ʥʦʤʝʨ, 

ʇʨʽʟʚʠʱʝ, ʇʦʩʘʜʘ. ʇʽʜʢʣʘʩʘʤʠ ʩʫʧʝʨʢʣʘʩʫ ʚʠʩʪʫʧʘʶʪʴ ʦʙ'ʻʢʪʠ ʇʨʦʬʝʩʦʨ, ɼʦʮʝʥʪ, 

ɸʩʠʩʪʝʥʪ (ʨʠʩ. 6.20). ʂʦʞʝʥ ʝʢʟʝʤʧʣʷʨ ʧʽʜʢʣʘʩʫ ʤʦʞʝ ʙʫʪʠ ʝʢʟʝʤʧʣʷʨʦʤ 

ʩʫʧʝʨʢʣʘʩʫ, ʪʦʙʪʦ ʩʫʧʝʨʢʣʘʩ ʤʦʞʝ ʤʘʪʠ ʩʚʦʾ ʝʢʟʝʤʧʣʷʨʠ (Optional). ʂʦʞʝʥ 

ʚʠʢʣʘʜʘʯ ʦʙʦʚ'ʷʟʢʦʚʦ ʥʘʣʝʞʠʪʴ ʪʽʣʴʢʠ ʦʜʥʦʤʫ ʧʽʜʢʣʘʩʫ (Or). ʎʷ ʜʽʘʛʨʘʤʘ 
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ʧʝʨʝʪʚʦʨʶʻʪʴʩʷ ʚ ʨʝʣʷʮʽʡʥʫ ʩʭʝʤʫ ʚʽʜʥʦʰʝʥʴ ʧʦʢʘʟʘʥʫ ʥʘ ʨʠʩ. 6.21. ɿʚ'ʷʟʦʢ ʤʽʞ 

ʚʽʜʥʦʰʝʥʥʷʤʠ ʚʠʢʦʥʫʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʣʶʯʘ ʩʫʧʝʨʢʣʘʩʫ (ʊʘʙʝʣʴʥʠʡ ʥʦʤʝʨ). 

 
ʈʠʩ. 6.21. ʈʝʣʷʮʽʡʥʘ ʩʭʝʤʘ, ʷʢʘ ʚʽʜʧʦʚʽʜʘʻ ʧʦʧʝʨʝʜʥʴʦʤʫ ʟʚ'ʷʟʢʫ ʩʫʧʝʨʢʣʘʩ ï 

ʧʽʜʢʣʘʩ 

ʇʨʠʢʣʘʜ. ʈʦʟʛʣʷʥʝʤʦ ʩʫʧʝʨʢʣʘʩ ʉʪʫʜʝʥʪ, ʷʢʠʡ ʤʘʻ ʘʪʨʠʙʫʪʠ ʅʦʤʝʨ ʟʘʣʽʢʦʚʦʾ 

ʢʥʠʞʢʠ, ʇʨʽʟʚʠʱʝ, ɻʨʫʧʘ. ʇʽʜʢʣʘʩʘʤʠ ʩʫʧʝʨʢʣʘʩʫ ʚʠʩʪʫʧʘʶʪʴ ʦʙ'ʻʢʪʠ ʆʯʥʘ, 

ɿʘʦʯʥʘ, 

ɺʝʯʽʨʥʷ ʽ ɼʠʩʪʘʥʮʽʡʥʘ ʬʦʨʤʠ ʥʘʚʯʘʥʥʷ (ʨʠʩ. 6.22). ʂʦʞʝʥ ʝʢʟʝʤʧʣʷʨ ʧʽʜʢʣʘʩʫ ʻ 

ʦʜʥʦʯʘʩʥʦ ʝʢʟʝʤʧʣʷʨʦʤ ʩʫʧʝʨʢʣʘʩʫ (Mandatory). ʂʦʞʝʥ ʩʪʫʜʝʥʪ ʤʦʞʝ ʥʘʣʝʞʘʪʠ ʜʦ 

ʜʝʢʽʣʴʢʦʭ ʧʽʜʢʣʘʩʽʚ, ʪʦʙʪʦ ʦʜʥʦʯʘʩʥʦ ʤʦʞʝ ʟʘʡʤʘʪʠʩʷ ʥʘ ʨʽʟʥʠʭ ʬʦʨʤʘʭ ʥʘʚʯʘʥʥʷ 

(And). ʎʷ ʜʽʘʛʨʘʤʘ ʧʝʨʝʪʚʦʨʶʻʪʴʩʷ ʚ ʥʘʩʪʫʧʥʫ ʨʝʣʷʮʽʡʥʫ ʩʭʝʤʫ ʚʽʜʥʦʰʝʥʴ (ʨʠʩ. 

6.23). 

 
ʈʠʩ. 6.23. ʈʝʣʷʮʽʡʥʘ ʩʭʝʤʘ, ʷʢʘ ʚʽʜʧʦʚʽʜʘʻ ʧʦʧʝʨʝʜʥʴʦʤʫ ʟʚ'ʷʟʢʫ ʩʫʧʝʨʢʣʘʩïʧʽʜʢʣʘʩ 

ʇʝʨʝʚʽʨʢʘ ʚʽʜʥʦʰʝʥʴ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʨʘʚʠʣ ʥʦʨʤʘʣʽʟʘʮʽʾ 

ʉʪʚʦʨʝʥʠʡ ʥʘ ʧʦʧʝʨʝʜʥʽʭ ʝʪʘʧʘʭ ʥʘʙʽʨ ʚʽʜʥʦʰʝʥʴ ʣʦʛʽʯʥʦʾ ʤʦʜʝʣʽ ɹɼ ʧʦʚʠʥʝʥ ʙʫʪʠ 

ʧʝʨʝʚʽʨʝʥʠʡ ʥʘ ʢʦʨʝʢʪʥʽʩʪʴ ʦʙ'ʻʜʥʘʥʥʷ ʘʪʨʠʙʫʪʽʚ ʫ ʢʦʞʥʦʤʫ ʚʽʜʥʦʰʝʥʥʽ. ʇʝʨʝʚʽʨʢʘ 
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ʚʠʢʦʥʫʻʪʴʩʷ ʰʣʷʭʦʤ ʟʘʩʪʦʩʫʚʘʥʥʷ ʜʦ ʢʦʞʥʦʛʦ ʚʽʜʥʦʰʝʥʥʷ ʧʨʦʮʝʜʫʨʠ ʧʦʩʣʽʜʦʚʥʦʾ 

ʥʦʨʤʘʣʽʟʘʮʽʾ. ʅʦʨʤʘʣʽʟʘʮʽʷ ʛʘʨʘʥʪʫʻ, ʱʦ ʦʪʨʠʤʘʥʘ ʤʦʜʝʣʴ ʥʝ ʙʫʜʝ ʤʘʪʠ ʧʨʦʪʠʨʽʯ ʽ 

ʙʫʜʝ ʤʘʪʠ ʤʽʥʽʤʘʣʴʥʫ ʟʙʠʪʢʦʚʽʩʪʴ. ɸʪʨʠʙʫʪʠ ʚ ʨʝʟʫʣʴʪʘʪʽ ʥʦʨʤʘʣʽʟʘʮʽʾ ʙʫʜʫʪʴ 

ʟʛʨʫʧʦʚʘʥʽ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʽʩʥʫʶʯʠʭ ʤʽʞ ʥʠʤʠ ʣʦʛʽʯʥʠʭ ʟʚ'ʷʟʢʽʚ. 

ɼʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʢʦʨʝʢʪʥʦʩʪʽ ʣʦʛʽʯʥʦʾ ʤʦʜʝʣʽ, ʫ ʨʘʟʽ ʚʠʷʚʣʝʥʥʷ ʚʽʜʥʦʰʝʥʴ, ʷʢʽ ʥʝ 

ʚʽʜʧʦʚʽʜʘʶʪʴ ʚʠʤʦʛʘʤ ʥʦʨʤʘʣʽʟʘʮʽʾ, ʥʝʦʙʭʽʜʥʦ ʧʦʚʝʨʥʫʪʠʩʷ ʥʘ ʧʦʧʝʨʝʜʥʽ ʝʪʘʧʠ 

ʧʨʦʝʢʪʫʚʘʥʥʷ ʽ ʧʝʨʝʙʫʜʫʚʘʪʠ ʧʦʤʠʣʢʦʚʦ ʩʪʚʦʨʝʥʽ ʝʣʝʤʝʥʪʠ ʤʦʜʝʣʽ. 

ʇʨʠʢʣʘʜ. ɺ ʨʝʟʫʣʴʪʘʪʽ ʧʨʦʝʢʪʫʚʘʥʥʷ ʦʪʨʠʤʘʥʦ ʚʽʜʥʦʰʝʥʥʷ ʧʦʢʘʟʘʥʘ ʥʘ ʨʠʩ. 6.24. 

 
ʈʠʩ. 6.24. ʇʝʨʝʪʚʦʨʝʥʥʷ ʩʫʪʥʦʩʪʽ ɽʢʟʘʤʝʥ (ʘ) ʫ ʚʽʜʥʦʰʝʥʥʷ Examination (ʙ) 

ʇʨʠ ʜʦʩʣʽʜʞʝʥʥʽ ʜʘʥʦʛʦ ʚʽʜʥʦʰʝʥʥʷ ʙʫʣʠ ʚʠʷʚʣʝʥʽ ʪʘʢʽ ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʟʘʣʝʞʥʦʩʪʽ: 

ɼʠʩʮʠʧʣʽʥʘ, ɺʠʢʣʘʜʘʯ, ʉʪʫʜʝʥʪ, ɼʘʪʘ Ÿ ʆʮʽʥʢʘ ʉʪʫʜʝʥʪ Ÿ ɻʨʫʧʘ 

ʋ ʥʘʚʝʜʝʥʽʡ ʩʭʝʤʽ ʽʩʥʫʶʪʴ ʘʥʦʤʘʣʽʾ ʽ ʥʝʦʙʭʽʜʥʦ ʧʨʦʜʦʚʞʠʪʠ ʥʦʨʤʘʣʽʟʘʮʽʶ. ɺ 

ʨʝʟʫʣʴʪʘʪʽ ʜʝʢʦʤʧʦʟʠʮʽʾ ʚʠʭʽʜʥʦʛʦ ʚʽʜʥʦʰʝʥʥʷ ʙʫʜʝ ʦʪʨʠʤʘʥʘ ʩʭʝʤʘ ʧʦʢʘʟʘʥʘ ʥʘ 

ʨʠʩ. 6.25. 

 
ʈʠʩ. 6.25. ʈʝʣʷʮʽʡʥʘ ʩʭʝʤʘ, ʷʢʘ ʚʽʜʧʦʚʽʜʘʻ ʩʫʪʥʦʩʪʽ ɽʢʟʘʤʝʥ 

ʇʝʨʝʚʽʨʢʘ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʚʽʜʥʦʰʝʥʴ ʚʠʤʦʛʘʤ ʪʨʘʥʟʘʢʮʽʡ ʢʦʨʠʩʪʫʚʘʯʽʚ 

ʇʝʨʝʚʽʨʢʘ ʧʦʣʷʛʘʻ ʚ ʥʘʥʝʩʝʥʥʽ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʥʘ ER- ʜʽʘʛʨʘʤʫ ʚʩʽʭ ʰʣʷʭʽʚ, ʷʢʽ 

ʧʦʪʨʽʙʥʽ ʜʣʷ ʚʠʢʦʥʘʥʥʷ ʢʦʞʥʦʾ ʟ ʪʨʘʥʟʘʢʮʽʡ. ʗʢʱʦ ʪʘʢʠʤ ʯʠʥʦʤ ʚʜʘʻʪʴʩʷ ʚʠʢʦʥʘʪʠ 

ʚʩʽ ʪʨʘʥʟʘʢʮʽʾ, ʪʦ ʧʝʨʝʚʽʨʢʘ ʥʘ ʮʴʦʤʫ ʟʘʚʝʨʰʫʻʪʴʩʷ. ʋ ʧʨʦʪʠʣʝʞʥʦʤʫ ʚʠʧʘʜʢʫ 

ʥʝʦʙʭʽʜʥʦ ʧʦʚʝʨʥʫʪʠʩʷ ʜʦ ʧʦʧʝʨʝʜʥʽʭ ʝʪʘʧʽʚ ʽ ʧʝʨʝʚʽʨʠʪʠ, ʘ ʫ ʨʘʟʽ ʧʦʪʨʝʙʠ ʽ ʟʤʽʥʠʪʠ 

ʪʽ ʬʨʘʛʤʝʥʪʠ ʤʦʜʝʣʽ, ʷʢʽ ʥʝ ʚʽʜʧʦʚʽʜʘʶʪʴ ʥʝʦʙʭʽʜʥʽʡ ʨʦʙʦʪʽ ʪʨʘʥʟʘʢʮʽʡ. 

ʗʢʱʦ ʚ ʨʝʟʫʣʴʪʘʪʽ ʧʝʨʝʚʽʨʢʠ ʙʫʜʫʪʴ ʚʠʷʚʣʝʥʽ ʦʙʣʘʩʪʽ, ʷʢʽ ʥʝ ʙʝʨʫʪʴ ʙʝʟʧʦʩʝʨʝʜʥʴʦʾ 

ʫʯʘʩʪʽ ʫ ʨʦʙʦʪʽ ʪʨʘʥʟʘʢʮʽʡ, ʪʦ ʤʦʞʣʠʚʦ ʾʭ ʚʠʣʫʯʝʥʥʷ ʟ ʤʦʜʝʣʽ. 

ʇʝʨʝʚʽʨʢʘ ʧʽʜʪʨʠʤʢʠ ʮʽʣʽʩʥʦʩʪʽ 

ʆʙʤʝʞʝʥʥʷ ʮʽʣʽʩʥʦʩʪʽ ʟʘʧʦʙʽʛʘʶʪʴ ʧʦʷʚʽ ʚ ɹɼ ʩʫʧʝʨʝʯʣʠʚʠʭ ʜʘʥʠʭ. ɺʠʨʽʰʝʥʥʷ 

ʮʽʻʾ ʧʨʦʙʣʝʤʠ ʥʘ ʩʪʘʜʽʾ ʧʨʦʝʢʪʫʚʘʥʥʷ ʧʦʣʷʛʘʻ ʫ ʪʘʢʦʤʫ: 

ī ʥʘʷʚʥʽʩʪʴ ʦʙʦʚ'ʷʟʢʦʚʠʭ ʽ ʥʝʦʙʦʚ'ʷʟʢʦʚʠʭ ʟʥʘʯʝʥʴ ʜʘʥʠʭ ʜʣʷ ʘʪʨʠʙʫʪʽʚ (NULL, 

NOT NULL); 

ī ʥʘʷʚʥʽʩʪʴ ʦʙʤʝʞʝʥʴ ʜʣʷ ʜʦʤʝʥʽʚ ʘʪʨʠʙʫʪʽʚ (ʚʠʟʥʘʯʝʥʥʷ ʦʙʣʘʩʪʽ ʟʥʘʯʝʥʴ ʘʙʦ 

ʜʽʘʧʘʟʦʥʫ ʟʥʘʯʝʥʴ); ī ʮʽʣʽʩʥʽʩʪʴ ʩʫʪʥʦʩʪʝʡ (ʦʙʦʚ'ʷʟʢʦʚʘ ʥʘʷʚʥʽʩʪʴ Primary Key ʚ 

ʢʦʞʥʦʤʫ ʚʽʜʥʦʰʝʥʥʽ); 

ī ʧʦʩʠʣʢʦʚʘ ʮʽʣʽʩʥʽʩʪʴ (ʟʚ'ʷʟʫʚʘʥʥʷ ʪʘʙʣʠʮʴ ʟʘ ʜʦʧʦʤʦʛʦʶ Foreign Key); 

ī ʦʙʤʝʞʝʥʥʷ ʧʨʝʜʤʝʪʥʦʾ ʦʙʣʘʩʪʽ (ʙʽʟʥʝʩ ʧʨʘʚʠʣʘ), ʷʢʽ ʨʝʘʣʽʟʫʶʪʴʩʷ ʷʢ ʟʘʩʦʙʘʤʠ ɹɼ, 

ʪʘʢ ʽ ʥʘ ʨʽʚʥʽ ʟʘʩʪʦʩʫʚʘʥʴ. 
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ʋ ʪʘʙʣ. 6.1 ʥʘʚʝʜʝʥʽ ʧʨʘʚʠʣʘ ʟʦʚʥʽʰʥʴʦʛʦ ʢʣʶʯʘ ʜʣʷ ʚʽʜʥʦʰʝʥʥʷ "ʦʜʠʥ ʜʦ 

ʙʘʛʘʪʴʦʭ" ʜʣʷ ʩʠʣʴʥʦʾ ʩʫʪʥʦʩʪʽ. 

 
ɼʣʷ ʩʣʘʙʢʦʾ ʩʫʪʥʦʩʪʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʪʽ ʞ ʩʘʤʽ ʧʨʘʚʠʣʘ ʟʘ ʚʠʥʷʪʢʦʤ ʦʙʤʝʞʝʥʴ ʥʘ 

ʟʦʚʥʽʰʥʽʡ ʢʣʶʯ: NOT NULL, ON DELETE CASCADE, ON UPDATE CASCADE. 

ʇʨʠʢʣʘʜ ʩʪʚʦʨʝʥʥʷ ʣʦʛʽʯʥʦʾ ʤʦʜʝʣʽ ʙʘʟʠ ʜʘʥʠʭ 

ʋ ʧʨʠʢʣʘʜʽ (ʧʦʧʝʨʝʜʥʴʦʾ ʣʝʢʮʽʾ) ʨʦʟʨʦʙʣʝʥʦ ʢʦʥʮʝʧʪʫʘʣʴʥʠʡ ʧʨʦʝʢʪ ʙʘʟʠ 

ʜʘʥʠʭ ʜʣʷ ʧʨʝʜʤʝʪʥʦʾ ʦʙʣʘʩʪʽ ɺʀʑʀʁ ʅɸɺʏɸʃʔʅʀʁ ɿɸʂʃɸɼ (ɺʅɿ). ER-

ʜʽʘʛʨʘʤʘ ʚʽʜʦʙʨʘʞʘʻ ʚʩʽ ʙʽʟʥʝʩ ʧʨʘʚʠʣʘ, ʷʢʽ ʚ ʩʚʦʶ ʯʝʨʛʫ ʚʠʟʥʘʯʘʶʪʴ ʩʫʪʥʦʩʪʽ, 

ʘʪʨʠʙʫʪʠ, ʟʚ'ʷʟʢʠ ʽ ʪ.ʜ. ʅʘʩʪʫʧʥʠʤ ʝʪʘʧʦʤ ʧʨʦʝʢʪʫʚʘʥʥʷ ʙʘʟʠ ʜʘʥʠʭ ʻ ʩʪʚʦʨʝʥʥʷ 

ʣʦʛʽʯʥʦʾ ʤʦʜʝʣʽ ʙʘʟʠ ʜʘʥʠʭ ʥʘ ʦʩʥʦʚʽ ʩʪʚʦʨʝʥʦʾ ER-ʤʦʜʝʣʽ (ʧʦʧʝʨʝʜʥʴʦʾ ʣʝʢʮʽʾ). 

ʉʪʚʦʨʝʥʥʷ ʣʦʛʽʯʥʦʾ ʤʦʜʝʣʽ ʙʘʟʠ ʜʘʥʠʭ ʚʠʢʦʥʫʻʪʴʩʷ ʰʣʷʭʦʤ ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʨʘʚʠʣ 

ʧʝʨʝʪʚʦʨʝʥʥʷ ER-ʜʽʘʛʨʘʤʠ ʚ ʣʦʛʽʯʥʫ ʤʦʜʝʣʴ (ʨʠʩ. 6.26). 

 
ʈʠʩ. 6.26. ʃʦʛʽʯʥʘ ʤʦʜʝʣʴ ʙʘʟʠ ʜʘʥʠʭ ʜʣʷ ʧʨʝʜʤʝʪʥʦʾ ʦʙʣʘʩʪʽ ɺʀʑʀʁ 

ʅɸɺʏɸʃʔʅʀʁ ɿɸʂʃɸɼ 
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ʇʽʩʣʷ ʩʪʚʦʨʝʥʥʷ ʣʦʛʽʯʥʦʾ ʤʦʜʝʣʽ ʜʘʥʠʭ ʨʝʣʷʮʽʡʥʘ ʩʭʝʤʘ ʘʥʘʣʽʟʫʻʪʴʩʷ ʥʘ 

ʢʦʨʝʢʪʥʽʩʪʴ ʦʙ'ʻʜʥʘʥʥʷ ʘʪʨʠʙʫʪʽʚ ʚ ʦʜʥʦʤʫ ʚʽʜʥʦʰʝʥʥʽ. ʇʝʨʝʚʽʨʢʘ ʢʦʨʝʢʪʥʦʩʪʽ 

ʚʠʢʦʥʫʻʪʴʩʷ ʰʣʷʭʦʤ ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʦʩʣʽʜʦʚʥʦʾ ʥʦʨʤʘʣʽʟʘʮʽʾ ʜʦ ʢʦʞʥʦʛʦ ʟ 

ʚʽʜʥʦʰʝʥʴ. ʄʝʪʦʶ ʮʽʻʾ ʧʝʨʝʚʽʨʢʠ ʻ ʦʪʨʠʤʘʥʥʷ ʛʘʨʘʥʪʽʡ ʪʦʛʦ, ʱʦ ʩʭʝʤʘ ʙʘʟʠ ʜʘʥʠʭ 

ʱʦʥʘʡʤʝʥʰʝ ʟʥʘʭʦʜʠʪʴʩʷ ʚ 3-ʡ ʥʦʨʤʘʣʴʥʽʡ ʬʦʨʤʽ ʘʙʦ ʚ ʥʦʨʤʘʣʴʥʽʡ ʬʦʨʤʽ ɹʦʡʩʘ-

ʂʦʜʜʘ. ʗʢʱʦ ʮʷ ʫʤʦʚʘ ʥʝ ʚʠʢʦʥʫʻʪʴʩʷ, ʪʦ ʥʝʦʙʭʽʜʥʦ ʧʦʚʝʨʥʫʪʠʩʷ ʥʘ ʧʦʧʝʨʝʜʥʽ 

ʝʪʘʧʠ ʧʨʦʝʢʪʫʚʘʥʥʷ ʽ ʧʝʨʝʙʫʜʫʚʘʪʠ ʧʦʤʠʣʢʦʚʦ ʩʪʚʦʨʝʥʽ ʬʨʘʛʤʝʥʪʠ ʤʦʜʝʣʽ. 

ʇʝʨʝʚʽʨʢʘ ʣʦʛʽʯʥʦʾ ʤʦʜʝʣʽ ʙʘʟʠ ʜʘʥʠʭ ɺʅɿ ʧʦʢʘʟʫʻ, ʱʦ ʨʝʣʷʮʽʡʥʘ ʩʭʝʤʘ 

ʟʥʘʭʦʜʠʪʴʩʷ ʚ 4-ʡ ʥʦʨʤʘʣʴʥʽʡ ʬʦʨʤʽ ʡ ʢʦʨʝʛʫʚʘʥʥʷ ʤʦʜʝʣʽ ʥʝ ʧʦʪʨʽʙʥʦ. 

ʇʽʩʣʷ ʧʝʨʝʚʽʨʢʠ ʣʦʛʽʯʥʦʾ ʤʦʜʝʣʽ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʨʘʚʠʣ ʥʦʨʤʘʣʽʟʘʮʽʾ ʩʠʩʪʝʤʘ 

ʘʥʘʣʽʟʫʻʪʴʩʷ ʥʘ ʧʨʝʜʤʝʪ ʚʠʢʦʥʘʥʥʷ ʪʨʘʥʟʘʢʮʽʡ ʢʦʨʠʩʪʫʚʘʯʽʚ, ʷʢʽ ʟʘʜʘʶʪʴʩʷ ʥʘ 

ʧʦʯʘʪʢʦʚʠʭ ʝʪʘʧʘʭ ʧʨʦʝʢʪʫʚʘʥʥʷ. ʋ ʨʘʟʽ ʥʝʤʦʞʣʠʚʦʩʪʽ ʚʠʢʦʥʘʥʥʷ ʧʝʚʥʠʭ 

ʪʨʘʥʟʘʢʮʽʡ ʥʝʦʙʭʽʜʥʝ ʢʦʨʝʛʫʚʘʥʥʷ ʤʦʜʝʣʽ ʙʘʟʠ ʜʘʥʠʭ (ʜʠʚ. ʨʠʩ. 6.1) 

ʇʦʜʘʣʴʰʘ ʧʝʨʝʚʽʨʢʘ ʤʦʜʝʣʽ ʚʠʤʘʛʘʻ ʧʝʨʝʚʽʨʢʠ ʧʽʜʪʨʠʤʢʠ ʮʽʣʽʩʥʦʩʪʽ ʜʘʥʠʭ. ʅʘ 

ʦʩʥʦʚʽ ʤʘʪʝʨʽʘʣʽʚ ʧʨʠʢʣʘʜʫ ʤʦʞʥʘ ʪʽʣʴʢʠ ʚʠʟʥʘʯʠʪʠ, ʱʦ ʧʽʜʪʨʠʤʫʻʪʴʩʷ ʧʦʩʠʣʢʦʚʘ 

ʮʽʣʽʩʥʽʩʪʴ. ɺʩʽ ʽʥʰʽ ʧʝʨʝʚʽʨʢʠ, ʚʢʣʶʯʘʶʯʠ ʽ ʧʝʨʝʚʽʨʢʫ ʪʨʘʥʟʘʢʮʽʡ ʢʦʨʠʩʪʫʚʘʯʽʚ, 

ʚʠʤʘʛʘʶʪʴ ʙʽʣʴʰ ʜʝʪʘʣʴʥʦ ʦʧʨʘʮʴʦʚʘʥʦʛʦ ʧʨʦʝʢʪʫ ʙʘʟʠ ʜʘʥʠʭ. 

ʇʨʘʚʠʣʘ ʧʝʨʝʪʚʦʨʝʥʥʷ ER-ʜʽʘʛʨʘʤʠ ʚ ʣʦʛʽʯʥʫ ʤʦʜʝʣʴ ʥʘʚʝʜʝʥʽ ʚ ʜʦʜ. 2. ʚ ʢʽʥʮʽ 

ʣʝʢʮʽʾ. 

 

ʂʦʥʪʨʦʣʴʥʽ ʟʘʧʠʪʘʥʥ  ̫

1. ʑʦ ʥʘʟʠʚʘʻʪʴʩʷ ʣʦʛʽʯʥʠʤ ʧʨʦʝʢʪʫʚʘʥʥʷʤ? 

2. ʗʢʘ ʽʥʬʦʨʤʘʮʽʷ ʻ ʚʠʭʽʜʥʦʶ ʜʣʷ ʣʦʛʽʯʥʦʛʦ ʧʨʦʝʢʪʫʚʘʥʥʷ? 

3. ʇʝʨʝʣʽʯʠʪʠ ʝʪʘʧʠ ʣʦʛʽʯʥʦʛʦ ʧʨʦʝʢʪʫʚʘʥʥʷ. 

4. ʗʢʽ ʟʚ'ʷʟʢʠ ER-ʜʽʘʛʨʘʤ ʥʝ ʧʽʜʪʨʠʤʫʶʪʴʩʷ ʚ ʨʝʣʷʮʽʡʥʽʡ ʩʭʝʤʽ? 

5. ʗʢ ʚʽʜʦʙʨʘʞʘʶʪʴʩʷ ʩʠʣʴʥʽ ʽ ʩʣʘʙʢʽ ʩʫʪʥʦʩʪʽ ʪʘ ʾʭ ʘʪʨʠʙʫʪʠ ʚ ʨʝʣʷʮʽʡʥʫ ʩʭʝʤʫ? 

6. ʗʢ ʚʽʜʦʙʨʘʞʘʻʪʴʩʷ ʥʝʦʙʦʚ'ʷʟʢʦʚʽʩʪʴ ʟʚ'ʷʟʢʫ ʤʽʞ ʩʫʪʥʦʩʪʷʤʠ ʚ ʨʝʣʷʮʽʡʥʫ ʩʭʝʤʫ? 

7. ʗʢ ʚʽʜʦʙʨʘʞʘʻʪʴʩʷ ʟʚ'ʷʟʦʢ "ʙʘʛʘʪʦ ʜʦ ʙʘʛʘʪʴʦʭ" ʚ ʨʝʣʷʮʽʡʥʫ ʩʭʝʤʫ? 

8. ʗʢ ʚʽʜʦʙʨʘʞʘʶʪʴʩʷ ʩʢʣʘʜʥʽ ʟʚ'ʷʟʢʠ ʽ ʟʚ'ʷʟʢʠ ʟ ʘʪʨʠʙʫʪʘʤʠ ʚ ʨʝʣʷʮʽʡʥʫ ʩʭʝʤʫ? 

9. ʗʢ ʚʽʜʦʙʨʘʞʘʶʪʴʩʷ ʨʝʢʫʨʩʠʚʥʽ ʟʚ'ʷʟʢʠ ʚ ʨʝʣʷʮʽʡʥʫ ʩʭʝʤʫ? 

10. ʗʢ ʚʽʜʦʙʨʘʞʘʻʪʴʩʷ ʟʚ'ʷʟʦʢ "ʦʜʠʥ ʜʦ ʦʜʥʦʛʦ" ʟʘʣʝʞʥʦ ʚʽʜ ʨʽʚʥʷ ʫʯʘʩʪʽ ʩʫʪʥʦʩʪʝʡ 

ʚ ʨʝʣʷʮʽʡʥʫ ʩʭʝʤʫ? 

11. ʗʢ ʚʽʜʦʙʨʘʞʘʻʪʴʩʷ ʟʚ'ʷʟʦʢ "ʦʜʠʥ ʜʦ ʙʘʛʘʪʴʦʭ" ʟʘʣʝʞʥʦ ʚʽʜ ʨʽʚʥʷ ʫʯʘʩʪʽ 

ʩʫʪʥʦʩʪʝʡ ʚ ʨʝʣʷʮʽʡʥʫ ʩʭʝʤʫ? 

12. ʗʢ ʚʽʜʦʙʨʘʞʘʻʪʴʩʷ ʟʚ'ʷʟʦʢ ʩʫʧʝʨʢʣʘʩïʧʽʜʢʣʘʩ ʟʘʣʝʞʥʦ ʚʽʜ ʩʪʫʧʝʥʷ ʫʯʘʩʪʽ 

ʩʫʪʥʦʩʪʝʡ ʽ ʦʙʤʝʞʝʥʥʷ ʥʝ ʧʝʨʝʪʠʥʘʥʥʷ ʚ ʨʝʣʷʮʽʡʥʫ ʩʭʝʤʫ? 

13. ʅʘʚʽʱʦ ʧʦʪʨʽʙʥʦ ʚʠʢʦʥʫʚʘʪʠ ʧʝʨʝʚʽʨʢʫ ʨʝʣʷʮʽʡʥʦʾ ʩʭʝʤʠ ʥʘ ʚʽʜʧʦʚʽʜʥʽʩʪʴ 

ʧʨʘʚʠʣʘʤ ʥʦʨʤʘʣʽʟʘʮʽʾ? 

14. ʗʢ ʚʠʢʦʥʫʻʪʴʩʷ ʧʝʨʝʚʽʨʢʘ ʨʝʣʷʮʽʡʥʦʾ ʩʭʝʤʠ ʥʘ ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʚʠʤʦʛʘʤ 

ʪʨʘʥʟʘʢʮʽʡ ʢʦʨʠʩʪʫʚʘʯʽʚ? 

15. ʗʢ ʧʝʨʝʚʽʨʷʻʪʴʩʷ ʮʽʣʽʩʥʽʩʪʴ ʨʝʣʷʮʽʡʥʦʾ ʙʘʟʠ ʜʘʥʠʭ? 

16. ʅʘʚʝʩʪʠ ʧʨʠʢʣʘʜʠ ʩʪʚʦʨʝʥʥʷ ʣʦʛʽʯʥʦʾ ʤʦʜʝʣʽ ʙʘʟʠ ʜʘʥʠʭ. 
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