
 

 

ТЕОРЕТИЧЕСКИЕ ОСНОВЫ БАЗ ДАННЫХ 
ʋʯʝʙʥʦ-ʤʝʪʦʜʠʯʝʩʢʦʝ ʧʦʩʦʙʠʝ 

 

Оглавление 

1. ɺʚʝʜʝʥʠʝ ʚ ʙʘʟʳ ʜʘʥʥʳʭ ..................................................................................... 2 

1.1 ʆʩʥʦʚʥʳʝ ʧʦʥʷʪʠʷ ʠ ʦʧʨʝʜʝʣʝʥʠʷ ................................................................ 2 

1.2 ʄʦʜʝʣʠ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʜʘʥʥʳʭ .................................................................... 3 

1.3 ʈʝʣʷʮʠʦʥʥʳʝ ʙʘʟʳ ʜʘʥʥʳʭ ............................................................................ 5 

1.4. ʉʦʚʨʝʤʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ ʪʝʭʥʦʣʦʛʠʡ ʙʘʟ ʜʘʥʥʳʭ ....................................... 7 

1.5. ɹʘʟʳ ʜʘʥʥʳʭ ................................................................................................... 9 

1.6. ʉʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʙʘʟʘʤʠ ʜʘʥʥʳʭ ........................................................ 12 

2. ɸʨʭʠʪʝʢʪʫʨʘ ʉʋɹɼ ........................................................................................... 13 

2.1. ʊʨʝʭʫʨʦʚʥʝʚʘʷ ʘʨʭʠʪʝʢʪʫʨʘ ʙʘʟʳ ʜʘʥʥʳʭ ................................................ 13 

2.2. ʌʫʥʢʮʠʠ ʉʋɹɼ............................................................................................ 16 

2.3. ʗʟʳʢʠ ʙʘʟ ʜʘʥʥʳʭ ....................................................................................... 18 

2.3.1 ʗʟʳʢ ʦʧʨʝʜʝʣʝʥʠʷ ʜʘʥʥʳʭ .................................................................... 18 

2.3.2 ʗʟʳʢʠ ʤʘʥʠʧʫʣʠʨʦʚʘʥʠʷ ʜʘʥʥʳʤʠ ...................................................... 19 

2.4. ɸʨʭʠʪʝʢʪʫʨʘ ʤʥʦʛʦʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʭ ʉʋɹɼ ........................................... 20 

2.4.1. ʄʦʜʝʣʠ ʜʚʫʭʫʨʦʚʥʝʚʦʡ ʪʝʭʥʦʣʦʛʠʠ "ʢʣʠʝʥʪ ð ʩʝʨʚʝʨ" .................. 20 

2.4.2. ʉʝʨʚʝʨ ʧʨʠʣʦʞʝʥʠʡ. ʊʨʝʭʫʨʦʚʥʝʚʘʷ ʤʦʜʝʣʴ ..................................... 24 

3. ʂʦʥʮʝʧʮʠʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ɹɼ ....................................................................... 25 

3.1. ɾʠʟʥʝʥʥʳʡ ʮʠʢʣ ɹɼ ................................................................................... 25 

3.2 ʉʠʩʪʝʤʥʳʡ ʘʥʘʣʠʟ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ .................................................... 25 

3.3 ʀʥʬʦʣʦʛʠʯʝʩʢʦʝ (ʩʝʤʘʥʪʠʯʝʩʢʦʝ) ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ26 

3.3.1 ʄʦʜʝʣʴ çʩʫʱʥʦʩʪʴ-ʩʚʷʟʴè ..................................................................... 27 

3.3.2 ʉʪʝʧʝʥʠ ʙʠʥʘʨʥʳʭ ʩʚʷʟʝʡ ..................................................................... 29 

3.3.3 ʇʨʠʤʝʨ ʧʦʩʪʨʦʝʥʠʷ ʤʦʜʝʣʠ çʩʫʱʥʦʩʪʴ-ʩʚʷʟʴè .................................. 33 

3.4 ɸʥʦʤʘʣʠʠ ................................................................................................... 36 

3.4.1 ʀʟʙʳʪʦʯʥʦʩʪʴ ʜʘʥʥʳʭ ʠ ʘʥʦʤʘʣʠʠ ʦʙʥʦʚʣʝʥʠʷ ................................. 36 

3.4.2 ɸʥʦʤʘʣʠʠ ʚʩʪʘʚʢʠ .................................................................................. 37 

3.4.3 ɸʥʦʤʘʣʠʠ ʫʜʘʣʝʥʠʷ ............................................................................... 38 

3.4.4 ɸʥʦʤʘʣʠʠ ʦʙʥʦʚʣʝʥʠʷ ........................................................................... 38 

3.5 ʅʦʨʤʘʣʠʟʘʮʠʷ ʠ ʥʦʨʤʘʣʴʥʳʝ ʬʦʨʤʳ ......................................................... 39 

3.5.1 ʇʝʨʚʘʷ ʥʦʨʤʘʣʴʥʘʷ ʬʦʨʤʘ (1ʅʌ) ......................................................... 41 

3.5.2 ɺʪʦʨʘʷ ʥʦʨʤʘʣʴʥʘʷ ʬʦʨʤʘ (2ʅʌ) ......................................................... 42 

3.5.3 ʊʨʝʪʴʷ ʥʦʨʤʘʣʴʥʘʷ ʬʦʨʤʘ (ɿʅʌ) ......................................................... 43 

3.5.4 ʅʦʨʤʘʣʴʥʘʷ ʬʦʨʤʘ ɹʦʡʩʘ-ʂʦʜʜʘ (ʅʌɹʂ) ........................................... 45 

 



 

2 

1. Введение в базы данных 

 

1.1 Основные понятия и определения 

ʆʜʥʠʤ ʠʟ ʚʘʞʥʝʡʰʠʭ ʧʦʥʷʪʠʡ ʚ ʪʝʦʨʠʠ ʙʘʟ ʜʘʥʥʳʭ ʷʚʣʷʝʪʩʷ ʧʦʥʷʪʠʝ 

ʠʥʬʦʨʤʘʮʠʠ. ʇʦʜ ʠʥʬʦʨʤʘʮʠʝʡ ʧʦʥʠʤʘʶʪʩʷ ʣʶʙʳʝ ʩʚʝʜʝʥʠʷ ʦ ʢʘʢʦʤ-ʣʠʙʦ 

ʩʦʙʳʪʠʠ, ʧʨʦʮʝʩʩʝ, ʦʙʲʝʢʪʝ. 

ɼʘʥʥʳʝ ð ʵʪʦ ʠʥʬʦʨʤʘʮʠʷ, ʧʨʝʜʩʪʘʚʣʝʥʥʘʷ ʚ ʦʧʨʝʜʝʣʝʥʥʦʤ ʚʠʜʝ, 

ʧʦʟʚʦʣʷʶʱʝʤ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʪʴ ʝʝ ʩʙʦʨ, ʭʨʘʥʝʥʠʝ ʠ ʜʘʣʴʥʝʡʰʫʶ ʦʙʨʘʙʦʪʢʫ 

ʯʝʣʦʚʝʢʦʤ ʠʣʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤ ʩʨʝʜʩʪʚʦʤ. ɼʣʷ ʢʦʤʧʴʶʪʝʨʥʳʭ ʪʝʭʥʦʣʦʛʠʡ 

ʜʘʥʥʳʝ ð ʵʪʦ ʠʥʬʦʨʤʘʮʠʷ ʚ ʜʠʩʢʨʝʪʥʦʤ, ʬʠʢʩʠʨʦʚʘʥʥʦʤ ʚʠʜʝ, ʫʜʦʙʥʘʷ ʜʣʷ 

ʭʨʘʥʝʥʠʷ, ʦʙʨʘʙʦʪʢʠ ʥʘ ʕɺʄ, ʘ ʪʘʢʞʝ ʜʣʷ ʧʝʨʝʜʘʯʠ ʧʦ ʢʘʥʘʣʘʤ ʩʚʷʟʠ. 

ɹʘʟʘ ʜʘʥʥʳʭ (ɹɼ) ð ʠʤʝʥʦʚʘʥʥʘʷ ʩʦʚʦʢʫʧʥʦʩʪʴ ʜʘʥʥʳʭ, ʦʪʨʘʞʘʶʱʘʷ 

ʩʦʩʪʦʷʥʠʝ ʦʙʲʝʢʪʦʚ ʠ ʠʭ ʦʪʥʦʰʝʥʠʡ ʚ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ, 

ʠʣʠ ʠʥʘʯʝ ɹɼ ð ʵʪʦ ʩʦʚʦʢʫʧʥʦʩʪʴ ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʭ ʜʘʥʥʳʭ ʧʨʠ ʪʘʢʦʡ 

ʤʠʥʠʤʘʣʴʥʦʡ ʠʟʙʳʪʦʯʥʦʩʪʠ, ʢʦʪʦʨʘʷ ʜʦʧʫʩʢʘʝʪ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʦʧʪʠʤʘʣʴʥʳʤ ʦʙʨʘʟʦʤ ʜʣʷ ʦʜʥʦʛʦ ʠʣʠ ʥʝʩʢʦʣʴʢʠʭ ʧʨʠʣʦʞʝʥʠʡ ʚ 

ʦʧʨʝʜʝʣʝʥʥʦʡ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ. ɹɼ ʩʦʩʪʦʠʪ ʠʟ ʤʥʦʞʝʩʪʚʘ ʩʚʷʟʘʥʥʳʭ 

ʬʘʡʣʦʚ. 

ʉʠʩʪʝʤʘ ʫʧʨʘʚʣʝʥʠʷ ʙʘʟʘʤʠ ʜʘʥʥʳʭ (ʉʋɹɼ) ð ʩʦʚʦʢʫʧʥʦʩʪʴ ʷʟʳʢʦʚʳʭ 

ʠ ʧʨʦʛʨʘʤʤʥʳʭ ʩʨʝʜʩʪʚ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʭ ʜʣʷ ʩʦʟʜʘʥʠʷ, ʚʝʜʝʥʠʷ ʠ 

ʩʦʚʤʝʩʪʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ɹɼ ʤʥʦʛʠʤʠ ʧʦʣʴʟʦʚʘʪʝʣʷʤʠ. 

ɸʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʘʷ ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ (ɸʀʉ) ð ʵʪʦ ʩʠʩʪʝʤʘ, 

ʨʝʘʣʠʟʫʶʱʘʷ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʡ ʩʙʦʨ, ʦʙʨʘʙʦʪʢʫ, ʤʘʥʠʧʫʣʠʨʦʚʘʥʠʝ 

ʜʘʥʥʳʤʠ, ʬʫʥʢʮʠʦʥʠʨʫʶʱʘʷ ʥʘ ʦʩʥʦʚʝ ʕɺʄ ʠ ʜʨʫʛʠʭ ʪʝʭʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ ʠ 

ʚʢʣʶʯʘʶʱʘʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ (ʇʆ) ʠ ʧʝʨʩʦʥʘʣ. ɺ 

ʜʘʣʴʥʝʡʰʝʤ ʚ ʵʪʦʤ ʢʘʯʝʩʪʚʝ ʙʫʜʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʪʝʨʤʠʥ ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ 

ʩʠʩʪʝʤʘ (ʀʉ), ʢʦʪʦʨʳʡ ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʧʦʥʷʪʠʝ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʘʷ. 

ʂʘʞʜʘʷ ʀʉ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʝʝ ʥʘʟʥʘʯʝʥʠʷ ʠʤʝʝʪ ʜʝʣʦ ʩ ʪʦʡ ʠʣʠ ʠʥʦʡ 

ʯʘʩʪʴʶ ʨʝʘʣʴʥʦʛʦ ʤʠʨʘ, ʢʦʪʦʨʫʶ ʧʨʠʥʷʪʦ ʥʘʟʳʚʘʪʴ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʴʶ 

(ʇʨʆ) ʩʠʩʪʝʤʳ. ɺʳʷʚʣʝʥʠʝ ʇʨʆ ð ʵʪʦ ʥʝʦʙʭʦʜʠʤʳʡ ʥʘʯʘʣʴʥʳʡ ʵʪʘʧ 

ʨʘʟʨʘʙʦʪʢʠ ʣʶʙʦʡ ʀʉ. ʀʤʝʥʥʦ ʥʘ ʵʪʦʤ ʵʪʘʧʝ ʦʧʨʝʜʝʣʷʶʪʩʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ 

ʧʦʪʨʝʙʥʦʩʪʠ ʚʩʝʡ ʩʦʚʦʢʫʧʥʦʩʪʠ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʙʫʜʫʱʝʡ ʩʠʩʪʝʤʳ, ʢʦʪʦʨʳʝ, ʚ 

ʩʚʦʶ ʦʯʝʨʝʜʴ, ʧʨʝʜʦʧʨʝʜʝʣʷʶʪ ʩʦʜʝʨʞʘʥʠʝ ʝʝ ʙʘʟʳ ʜʘʥʥʳʭ. 

ɹʘʥʢ ʜʘʥʥʳʭ (ɹʥɼ) ʷʚʣʷʝʪʩʷ ʨʘʟʥʦʚʠʜʥʦʩʪʴʶ ʀʉ. ɹʅɼ ð ʵʪʦ ʩʠʩʪʝʤʘ 

ʩʧʝʮʠʘʣʴʥʳʤ ʦʙʨʘʟʦʤ ʦʨʛʘʥʠʟʦʚʘʥʥʳʭ ʜʘʥʥʳʭ: ʙʘʟ ʜʘʥʥʳʭ, ʧʨʦʛʨʘʤʤʥʳʭ, 

ʪʝʭʥʠʯʝʩʢʠʭ, ʷʟʳʢʦʚʳʭ, ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-ʤʝʪʦʜʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ, 

ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʭ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʛʦ ʥʘʢʦʧʣʝʥʠʷ ʠ 

ʢʦʣʣʝʢʪʠʚʥʦʛʦ ʤʥʦʛʦʮʝʣʝʚʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʘʥʥʳʭ. 

ʇʦʜ ʟʘʜʘʯʘʤʠ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ ʦʙʳʯʥʦ ʧʦʥʠʤʘʝʪʩʷ ʩʧʝʮʠʘʣʴʥʳʡ 

ʢʣʘʩʩ ʨʝʰʘʝʤʳʭ ʥʘ ʕɺʄ ʟʘʜʘʯ, ʩʚʷʟʘʥʥʳʭ ʩ ʚʠʜʦʤ, ʭʨʘʥʝʥʠʝʤ, ʩʦʨʪʠʨʦʚʢʦʡ, 

ʦʪʙʦʨʦʤ ʧʦ ʟʘʜʘʥʥʦʤʫ ʫʩʣʦʚʠʶ ʠ ʛʨʫʧʧʠʨʦʚʢʦʡ ʟʘʧʠʩʝʡ ʦʜʥʦʨʦʜʥʦʡ 

ʩʪʨʫʢʪʫʨʳ. 

ʆʪʜʝʣʴʥʳʝ ʧʨʦʛʨʘʤʤʳ ʠʣʠ ʢʦʤʧʣʝʢʩ ʧʨʦʛʨʘʤʤ, ʨʝʘʣʠʟʫʶʱʠʝ 

ʘʚʪʦʤʘʪʠʟʘʮʠʶ ʨʝʰʝʥʠʷ ʧʨʠʢʣʘʜʥʳʭ ʟʘʜʘʯ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ, ʥʘʟʳʚʘʶʪʩʷ 
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ʧʨʠʣʦʞʝʥʠʷʤʠ. ʇʨʠʣʦʞʝʥʠʷ, ʩʦʟʜʘʥʥʳʝ ʩʨʝʜʩʪʚʘʤʠ ʉʋɹɼ, ʦʪʥʦʩʷʪ ʢ 

ʧʨʠʣʦʞʝʥʠʷʤ ʉʋɹɼ. ʇʨʠʣʦʞʝʥʠʷ, ʩʦʟʜʘʥʥʳʝ ʚʥʝ ʩʨʝʜʳ ʉʋɹɼ ʩ ʧʦʤʦʱʴʶ 

ʩʠʩʪʝʤ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ, ʠʩʧʦʣʴʟʫʶʱʠʭ ʩʨʝʜʩʪʚʘ ʜʦʩʪʫʧʘ ʢ ɹɼ, ʢ ʧʨʠʤʝʨʫ, 

Delphi ʠʣʠ Visual Studio, ʥʘʟʳʚʘʶʪ ʚʥʝʰʥʠʤʠ ʧʨʠʣʦʞʝʥʠʷʤʠ. 

 

1.2 Модели представления данных 

Модель ï ʩʧʦʩʦʙ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʠʷ ʜʘʥʥʳʭ, ʦʧʠʩʘʥʠʷ ʚʟʘʠʤʦʩʚʷʟʝʡ 

ʤʝʞʜʫ ʜʘʥʥʳʤʠ. 

ʆʯʝʚʠʜʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʤʦʜʝʣʠ: 

Å ʄʦʜʝʣʴ ʜʦʣʞʥʘ ʙʳʪʴ ʜʦʩʪʘʪʦʯʥʦ ʫʥʠʚʝʨʩʘʣʴʥʦʡ, ʧʦʟʚʦʣʷʷ ʨʘʙʦʪʘʪʴ ʩ 

ʜʘʥʥʳʤʠ ʨʘʟʣʠʯʥʦʡ ʩʪʨʫʢʪʫʨʳ ʠ ʩʣʦʞʥʦʩʪʠ. 

Å ʄʦʜʝʣʴ ʜʦʣʞʥʘ ʜʦʧʫʩʢʘʪʴ ʘʚʪʦʤʘʪʠʯʝʩʢʫʶ ʦʙʨʘʙʦʪʢʫ ʜʘʥʥʳʭ, ʪ.ʝ. 

ʜʦʣʞʥʘ ʙʳʪʴ ʨʝʘʣʠʟʫʝʤʘ ʧʨʦʛʨʘʤʤʥʳʤʠ ʩʨʝʜʩʪʚʘʤʠ. 

Å ʄʦʜʝʣʴ ʜʦʣʞʥʘ ʙʳʪʴ ʥʘʛʣʷʜʥʦʡ, çʧʨʦʟʨʘʯʥʦʡè. ʇʦʩʢʦʣʴʢʫ ʟʘʜʘʯʘ 

ʦʧʠʩʘʥʠʷ ʩʪʨʫʢʪʫʨʳ ʜʘʥʥʳʭ ʩʨʝʜʩʪʚʘʤʠ ʚʳʙʨʘʥʥʦʡ ʤʦʜʝʣʠ ʚʦʟʣʘʛʘʝʪʩʷ ʥʘ 

ʨʘʟʨʘʙʦʪʯʠʢʘ (ʯʝʣʦʚʝʢʘ), ʯʝʤ ʩʣʦʞʥʝʝ ʤʦʜʝʣʴ ï ʪʝʤ ʪʨʫʜʥʝʝ ʠʟʙʝʞʘʪʴ 

ʦʰʠʙʦʢ ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ. 

ʅʠʞʝ ʧʝʨʝʯʠʩʣʝʥʳ ʦʩʥʦʚʥʳʝ ʨʘʟʥʦʚʠʜʥʦʩʪʠ ʤʦʜʝʣʝʡ ʧʨʝʜʩʪʘʚʣʝʥʠʷ 

ʜʘʥʥʳʭ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʠʣʠ ʠʩʧʦʣʴʟʦʚʘʚʰʠʭʩʷ ʚ ʧʨʦʰʣʦʤ. 

Иерархическая модель. ʄʦʜʝʣʴ (ʢʘʢ ʚʠʜʥʦ ʠʟ ʥʘʟʚʘʥʠʷ) ʧʨʝʜʩʪʘʚʣʷʝʪ 

ʜʘʥʥʳʝ ʚ ʚʠʜʝ ʠʝʨʘʨʭʠʠ (ʨʠʩ. 1.1). ʄʦʜʝʣʴ ʦʨʠʝʥʪʠʨʦʚʘʥʘ ʥʘ ʦʧʠʩʘʥʠʝ 

ʦʙʲʝʢʪʦʚ, ʥʘʭʦʜʷʱʠʭʩʷ ʤʝʞʜʫ ʩʦʙʦʡ ʚ ʦʪʥʦʰʝʥʠʠ ʧʦʜʯʠʥʝʥʠʷ. ʅʘʧʨʠʤʝʨ, 

ʩʪʨʫʢʪʫʨʘ ʢʘʜʨʦʚ ʥʝʢʦʪʦʨʦʡ ʦʨʛʘʥʠʟʘʮʠʠ. ʆʨʛʘʥʠʟʘʮʠʷ ʩʦʩʪʦʠʪ ʠʟ ʦʪʜʝʣʦʚ, 

ʢʘʞʜʳʡ ʦʪʜʝʣ ʠʤʝʝʪ ʨʫʢʦʚʦʜʠʪʝʣʷ ʠ ʩʦʪʨʫʜʥʠʢʦʚ. ɼʨʫʛʦʡ ʧʨʠʤʝʨ: ʦʙʲʝʢʪ 

çʢʦʣʝʩʦè ʷʚʣʷʝʪʩʷ ʩʦʩʪʘʚʥʦʡ ʯʘʩʪʴʶ ʦʙʲʝʢʪʘ çʘʚʪʦʤʦʙʠʣʴè. ʄʝʞʜʫ 

ʘʚʪʦʤʦʙʠʣʝʤ ʠ ʢʦʣʝʩʦʤ ʠʤʝʝʪʩʷ ʩʚʷʟʴ, ʩʤʳʩʣ ʢʦʪʦʨʦʡ ʤʦʞʥʦ ʦʟʚʫʯʠʪʴ 

ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: ʦʙʲʝʢʪ çʘʚʪʦʤʦʙʠʣʴè ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʥʝʩʢʦʣʴʢʦ 

ʦʙʲʝʢʪʦʚ çʢʦʣʝʩʦè. 

 
ʈʠʩʫʥʦʢ 1.1 ï ʀʝʨʘʨʭʠʯʝʩʢʘʷ ʤʦʜʝʣʴ 

 

Сетевая модель. ʉʝʪʝʚʘʷ ʤʦʜʝʣʴ (ʨʠʩ. 1.2) ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʨʘʟʚʠʪʠʝ 

ʠʝʨʘʨʭʠʯʝʩʢʦʡ. ʄʦʜʝʣʴ ʧʦʟʚʦʣʷʝʪ ʦʧʠʩʳʚʘʪʴ ʙʦʣʝʝ ʩʣʦʞʥʳʝ ʚʠʜʳ 

ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʡ ʤʝʞʜʫ ʜʘʥʥʳʤʠ. ʆʜʥʘʢʦ ʨʘʩʰʠʨʝʥʠʝ ʚʦʟʤʦʞʥʦʩʪʝʡ 

ʜʦʩʪʠʛʘʝʪʩʷ ʟʘ ʩʯʝʪ ʙʦʣʴʰʝʡ ʩʣʦʞʥʦʩʪʠ ʨʝʘʣʠʟʘʮʠʠ ʩʘʤʦʡ ʤʦʜʝʣʠ ʠ 

ʪʨʫʜʥʦʩʪʠ ʤʘʥʠʧʫʣʠʨʦʚʘʥʠʷ ʜʘʥʥʳʤʠ. 
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ʈʠʩʫʥʦʢ 1.2 ï ʉʝʪʝʚʘʷ ʤʦʜʝʣʴ 

 

Реляционная модель. ɺ ʨʝʣʷʮʠʦʥʥʦʡ ʤʦʜʝʣʠ (ʨʠʩ. 1.3) ʜʘʥʥʳʝ 

ʧʨʝʜʩʪʘʚʣʷʶʪʩʷ ʚ ʚʠʜʝ ʪʘʙʣʠʮ, ʩʦʩʪʦʷʱʠʭ ʠʟ ʩʪʨʦʢ ʠ ʩʪʦʣʙʮʦʚ. ʂʘʞʜʘʷ 

ʩʪʨʦʢʘ ʪʘʙʣʠʮʳ ï ʠʥʬʦʨʤʘʮʠʷ ʦʙ ʦʜʥʦʤ ʢʦʥʢʨʝʪʥʦʤ ʦʙʲʝʢʪʝ, ʩʪʦʣʙʮʳ 

ʩʦʜʝʨʞʘʪ ʩʚʦʡʩʪʚʘ ʵʪʦʛʦ ʦʙʲʝʢʪʘ. ɺʟʘʠʤʦʦʪʥʦʰʝʥʠʷ ʤʝʞʜʫ ʦʙʲʝʢʪʘʤʠ 

ʟʘʜʘʶʪʩʷ ʩ ʧʦʤʦʱʴʶ ʩʚʷʟʝʡ ʤʝʞʜʫ ʩʪʦʣʙʮʘʤʠ ʪʘʙʣʠʮ. ʈʝʣʷʮʠʦʥʥʘʷ ʤʦʜʝʣʴ 

ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʘ. ʆʥʘ ʜʦʩʪʘʪʦʯʥʦ 

ʫʥʠʚʝʨʩʘʣʴʥʘ ʠ ʧʨʦʩʪʘ ʚ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ.  

 
ʈʠʩʫʥʦʢ 1.3 ï ʈʝʣʷʮʠʦʥʥʘʷ ʤʦʜʝʣʴ 

 

Объектная модель. ɺ ʵʪʦʡ ʤʦʜʝʣʠ ʜʘʥʥʳʝ ʧʨʝʜʩʪʘʚʣʷʶʪʩʷ ʚ ʬʦʨʤʝ 

ʦʙʲʝʢʪʦʚ. ʆʙʲʝʢʪ ʠʤʝʝʪ ʥʘʙʦʨ ʩʚʦʡʩʪʚ, ʥʘʟʳʚʘʝʤʳʭ ʘʪʨʠʙʫʪʘʤʠ, ʠ ʤʦʞʝʪ 

ʚʢʣʶʯʘʪʴ ʚ ʩʝʙʷ ʪʘʢʞʝ ʧʨʦʮʝʜʫʨʳ ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ, ʢʦʪʦʨʳʝ ʥʘʟʳʚʘʶʪ 

ʤʝʪʦʜʘʤʠ. 

ʆʙʲʝʢʪʳ, ʠʤʝʶʱʠʝ ʦʜʠʥʘʢʦʚʳʝ ʥʘʙʦʨʳ ʘʪʨʠʙʫʪʦʚ ʠ ʨʘʟʣʠʯʘʶʱʠʝʩʷ 

ʪʦʣʴʢʦ ʠʭ ʟʥʘʯʝʥʠʷʤʠ, ʦʙʨʘʟʫʶʪ ʥʝʢʦʪʦʨʳʡ ʢʣʘʩʩ ʦʙʲʝʢʪʦʚ. ʅʘʧʨʠʤʝʨ, ʢʣʘʩʩ 

çʢʣʠʝʥʪè ʤʦʞʝʪ ʠʤʝʪʴ ʩʣʝʜʫʶʱʠʝ ʘʪʨʠʙʫʪʳ: çʬʘʤʠʣʠʷè, çʠʤʷè, çʦʪʯʝʩʪʚʦè, 

çʥʦʤʝʨ ʢʨʝʜʠʪʥʦʡ ʢʘʨʪʳè. ɼʣʷ ʢʘʞʜʦʛʦ ʦʙʲʝʢʪʘ ʠʟ ʵʪʦʛʦ ʢʣʘʩʩʘ ʦʧʨʝʜʝʣʝʥʳ 

ʢʦʥʢʨʝʪʥʳʝ ʟʥʘʯʝʥʠʷ ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʘʪʨʠʙʫʪʦʚ. ɻʦʚʦʨʷʪ, ʯʪʦ ʦʙʲʝʢʪ 

ʷʚʣʷʝʪʩʷ ʵʢʟʝʤʧʣʷʨʦʤ ʢʣʘʩʩʘ. ʅʘ ʦʩʥʦʚʝ ʩʫʱʝʩʪʚʫʶʱʝʛʦ ʢʣʘʩʩʘ ʤʦʛʫʪ 

ʩʦʟʜʘʚʘʪʴʩʷ ʥʦʚʳʝ, ʥʘʩʣʝʜʫʶʱʠʝ ʩʚʦʡʩʪʚʘ ʠʩʭʦʜʥʦʛʦ. ʇʨʠ ʵʪʦʤ ʠʩʭʦʜʥʳʡ 

ʢʣʘʩʩ ʠʤʝʥʫʝʪʩʷ ʨʦʜʠʪʝʣʝʤ ʥʦʚʦʛʦ ʢʣʘʩʩʘ. ʇʨʦʠʟʚʦʜʥʳʡ ʢʣʘʩʩ ʥʘʟʳʚʘʶʪ 

ʧʦʪʦʤʢʦʤ ʠʩʭʦʜʥʦʛʦ. ʇʨʠ ʵʪʦʤ ʦʙʲʝʢʪʳ ï ʵʢʟʝʤʧʣʷʨʳ ʢʣʘʩʩʘ-ʧʦʪʦʤʢʘ 

ʧʨʠʥʘʜʣʝʞʘʪ ʪʘʢʞʝ ʠ ʨʦʜʠʪʝʣʴʩʢʦʤʫ ʢʣʘʩʩʫ, ʧʦʩʢʦʣʴʢʫ ʦʙʣʘʜʘʶʪ ʚʩʝʤʠ ʝʛʦ 

ʘʪʨʠʙʫʪʘʤʠ. ʇʨʠʤʝʨ: ʥʘ ʦʩʥʦʚʝ ʢʣʘʩʩʘ çʢʣʠʝʥʪè ʤʦʞʝʪ ʙʳʪʴ ʦʧʨʝʜʝʣʝʥ ʢʣʘʩʩ 

çʧʦʩʪʦʷʥʥʳʡ ʢʣʠʝʥʪè. ʅʦʚʳʡ ʢʣʘʩʩ ʥʘʩʣʝʜʫʝʪ ʘʪʨʠʙʫʪʳ ʨʦʜʠʪʝʣʴʩʢʦʛʦ ʠ ʧʨʠ 

ʵʪʦʤ ʜʦʙʘʚʣʷʝʪʩʷ ʥʦʚʳʡ ʘʪʨʠʙʫʪ ï çʧʨʦʮʝʥʪ ʩʢʠʜʢʠè. ɺʩʝ ʧʦʩʪʦʷʥʥʳʝ 

ʢʣʠʝʥʪʳ ʧʨʦʜʦʣʞʘʶʪ ʦʩʪʘʚʘʪʴʩʷ ʢʣʠʝʥʪʘʤʠ ʚ ʧʨʝʞʥʝʤ ʧʦʥʠʤʘʥʠʠ, ʥʦ ʦ ʥʠʭ 

ʠʤʝʝʪʩʷ ʝʱʝ ʠ ʜʦʧʦʣʥʠʪʝʣʴʥʘʷ ʠʥʬʦʨʤʘʮʠʷ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʝ 

ʩʫʱʝʩʪʚʫʝʪ ʝʜʠʥʦʛʦ ʧʦʜʭʦʜʘ ʢ ʨʝʘʣʠʟʘʮʠʠ ʦʙʲʝʢʪʥʳʭ ʙʘʟ ʜʘʥʥʳʭ. 
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ʆʙʲʝʢʪʥʳʡ ʧʦʜʭʦʜ ï ʥʘʙʦʨ ʦʙʱʠʭ ʧʨʠʥʮʠʧʦʚ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʧʨʠʤʝʥʷʪʴʩʷ 

ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʨʘʟʣʠʯʥʳʭ ʧʨʠʣʦʞʝʥʠʡ. 

Гибридные модели. ɺ ʥʝʢʦʪʦʨʳʭ ʧʨʠʣʦʞʝʥʠʷʭ ʧʨʝʜʧʨʠʥʠʤʘʶʪʩʷ 

ʧʦʧʳʪʢʠ ʩʤʝʰʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʤʦʜʝʣʝʡ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʜʘʥʥʳʭ. ʇʨʠʤʝʨ 

ʪʘʢʦʛʦ ʩʤʝʰʝʥʠʷ ï ʦʙ̡ʝʢʪʥʦ-ʨʝʣʷʮʠʦʥʥʘʷ ʤʦʜʝʣʴ. ɺ ʥʝʡ ʠʩʧʦʣʴʟʦʚʘʥʦ 

ʥʝʢʦʪʦʨʦʝ ʩʭʦʜʩʪʚʦ ʤʝʞʜʫ ʨʝʣʷʮʠʦʥʥʦʡ ʠ ʦʙʲʝʢʪʥʦʡ ʠʜʝʦʣʦʛʠʝʡ. ʉʪʨʦʢʠ 

ʪʘʙʣʠʮ ʨʝʣʷʮʠʦʥʥʦʡ ʤʦʜʝʣʠ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʦʙʲʝʢʪʘʤ ʦʙʲʝʢʪʥʦʡ ʤʦʜʝʣʠ, 

ʩʪʦʣʙʮʳ ʪʘʙʣʠʮ ï ʘʪʨʠʙʫʪʘʤ ʦʙʲʝʢʪʦʚ. ʊʘʙʣʠʮʳ ʚ ʮʝʣʦʤ ʷʚʣʷʶʪʩʷ ʘʥʘʣʦʛʦʤ 

ʢʣʘʩʩʦʚ. ʆʪʩʶʜʘ ʚʳʪʝʢʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʚʚʝʜʝʥʠʷ ʥʘʩʣʝʜʦʚʘʥʠʷ ʧʨʠ 

ʦʧʨʝʜʝʣʝʥʠʠ ʪʘʙʣʠʮ ï ʪʘʙʣʠʮʘ-ʧʦʪʦʤʦʢ ʩʦʜʝʨʞʠʪ ʪʝ ʞʝ ʩʪʦʣʙʮʳ, ʯʪʦ ʠ 

ʨʦʜʠʪʝʣʴʩʢʘʷ, ʠ, ʢʨʦʤʝ ʪʦʛʦ ï ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ, ʦʧʨʝʜʝʣʝʥʥʳʝ ʧʨʠ 

ʥʘʩʣʝʜʦʚʘʥʠʠ. ʇʦ ʠʜʝʝ ʩʦʟʜʘʪʝʣʝʡ, ʦʙʲʝʢʪʥʦ-ʨʝʣʷʮʠʦʥʥʘʷ ʤʦʜʝʣʴ ʜʦʣʞʥʘ 

ʫʥʘʩʣʝʜʦʚʘʪʴ ʦʪ ʨʝʣʷʮʠʦʥʥʦʡ ʣʝʛʢʦʩʪʴ ʦʧʠʩʘʥʠʷ ʠ ʤʘʥʠʧʫʣʠʨʦʚʘʥʠʷ 

ʜʘʥʥʳʤʠ, ʘ ʦʪ ʦʙʲʝʢʪʥʦʡ ï ʚʦʟʤʦʞʥʦʩʪʴ ʦʧʨʝʜʝʣʝʥʠʷ ʙʦʣʝʝ ʩʣʦʞʥʳʭ 

ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʡ ʤʝʞʜʫ ʦʙʲʝʢʪʘʤʠ. 

 

1.3 Реляционные базы данных 

ɹʘʟʳ ʜʘʥʥʳʭ, ʭʨʘʥʝʥʠʝ ʠʥʬʦʨʤʘʮʠʠ ʚ ʢʦʪʦʨʳʭ ʦʩʥʦʚʘʥʦ ʥʘ 

ʨʝʣʷʮʠʦʥʥʦʡ ʤʦʜʝʣʠ, ʥʘʟʳʚʘʶʪ реляционными базами данных. ʂʘʢ ʙʳʣʦ 

ʩʢʘʟʘʥʦ ʨʘʥʝʝ, ʨʝʣʷʮʠʦʥʥʘʷ ʤʦʜʝʣʴ ʧʨʝʜʧʦʣʘʛʘʝʪ ʦʨʛʘʥʠʟʘʮʠʶ ʜʘʥʥʳʭ ʚ ʚʠʜʝ 

ʪʘʙʣʠʮ. ʉʪʨʦʢʠ ʪʘʙʣʠʮ ʥʘʟʳʚʘʶʪ записями или кортежами, ʩʪʦʣʙʮʳ ï 

полями или атрибутами. 

 

 
ʈʠʩ. 1.4. ʊʘʙʣʠʮʳ ʚ ʨʝʣʷʮʠʦʥʥʦʡ ʤʦʜʝʣʠ 

 

ɺ ʧʨʠʤʝʨʝ (ʨʠʩ. 1.4) ʧʦʢʘʟʘʥʦ, ʢʘʢ ʤʦʛʫʪ ʙʳʪʴ ʧʨʝʜʩʪʘʚʣʝʥʳ ʜʘʥʥʳʝ ʠ 

ʩʚʷʟʠ ʤʝʞʜʫ ʥʠʤʠ ʚ ɹɼ ʥʝʢʦʪʦʨʦʡ ʪʦʨʛʦʚʦʡ ʦʨʛʘʥʠʟʘʮʠʠ. ʊʘʙʣʠʮʘ çʂʣʠʝʥʪè 

ʩʦʜʝʨʞʠʪ ʜʘʥʥʳʝ ʦ ʢʘʞʜʦʤ ʢʣʠʝʥʪʝ ï ʬʘʤʠʣʠʶ, ʠʤʷ ʠ ʦʪʯʝʩʪʚʦ. ɺ ʪʘʙʣʠʮʝ 

çʊʦʚʘʨè ʭʨʘʥʷʪʩʷ ʩʚʝʜʝʥʠʷ ʦʙ ʠʤʝʶʱʠʭʩʷ ʪʦʚʘʨʘʭ. ʂʦʛʜʘ ʢʣʠʝʥʪ ʚʩʪʫʧʘʝʪ ʚʦ 

ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʷ ʩ ʥʝʢʦʪʦʨʳʤ ʪʦʚʘʨʦʤ (ʜʝʣʘʝʪ ʟʘʢʘʟ), ʵʪʦʪ ʬʘʢʪ 

ʬʠʢʩʠʨʫʝʪʩʷ ʚ ʪʘʙʣʠʮʝ çɿʘʢʘʟè. ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʤʦʞʥʦ ʙʳʣʦ ʩʦʩʣʘʪʴʩʷ ʥʘ 



 

6 

ʦʪʜʝʣʴʥʫʶ ʟʘʧʠʩʴ (ʩʪʨʦʢʫ) ʚ ʥʝʢʦʪʦʨʦʡ ʪʘʙʣʠʮʝ, ʢʘʞʜʘʷ ʟʘʧʠʩʴ ʵʪʦʡ ʪʘʙʣʠʮʳ 

ʜʦʣʞʥʘ ʩʦʜʝʨʞʘʪʴ ʫʥʠʢʘʣʴʥʳʡ ʠʜʝʥʪʠʬʠʢʘʪʦʨ. ɺ ʜʘʥʥʦʤ ʧʨʠʤʝʨʝ ʨʦʣʴ ʪʘʢʠʭ 

ʠʜʝʥʪʠʬʠʢʘʪʦʨʦʚ ʚʳʧʦʣʥʷʶʪ ʧʦʣʷ çId _ʢʣè, çId_ʪʦʚè ʠ çId_ʟʘʢè. ʇʦʣʝ 

ʪʘʙʣʠʮʳ, ʟʥʘʯʝʥʠʷ ʢʦʪʦʨʦʛʦ ʛʘʨʘʥʪʠʨʦʚʘʥʥʦ ʫʥʠʢʘʣʴʥʳ ʜʣʷ ʢʘʞʜʦʡ ʟʘʧʠʩʠ 

ʵʪʦʡ ʪʘʙʣʠʮʳ, ʥʘʟʳʚʘʶʪ ключевым полем ʠʣʠ ключом. ʂʣʶʯ ʥʝ 

ʦʙʷʟʘʪʝʣʴʥʦ ʜʦʣʞʝʥ ʙʳʪʴ ʯʠʩʣʦʚʳʤ. ʀʥʦʛʜʘ ʫʥʠʢʘʣʴʥʳʤ ʠʜʝʥʪʠʬʠʢʘʪʦʨʦʤ 

ʤʦʞʝʪ ʩʣʫʞʠʪʴ ʥʝ ʦʜʥʦ ʧʦʣʝ, ʘ ʢʦʤʙʠʥʘʮʠʷ ʧʦʣʝʡ. ʇʨʠ ʵʪʦʤ ʩʦʯʝʪʘʥʠʝ 

ʟʥʘʯʝʥʠʡ ʵʪʠʭ ʧʦʣʝʡ ʜʦʣʞʥʦ ʙʳʪʴ ʫʥʠʢʘʣʴʥʳʤ. ʊʘʢʠʝ ʧʦʣʷ ʦʙʨʘʟʫʶʪ 

составной ключ ʪʘʙʣʠʮʳ. 

ɺʝʨʥʝʤʩʷ ʢ ʧʨʠʤʝʨʫ. ʆʙʨʘʪʠʤ ʚʥʠʤʘʥʠʝ, ʯʪʦ ʧʦʣʷ çʂʣʠʝʥʪè ʠ çʊʦʚʘʨè 

ʩʦʜʝʨʞʘʪ ʟʥʘʯʝʥʠʷ, ʩʦʚʧʘʜʘʶʱʠʝ ʩʦ ʟʥʘʯʝʥʠʷʤʠ ʢʣʶʯʝʡ ʪʘʙʣʠʮ çʂʣʠʝʥʪè ʠ 

çʊʦʚʘʨè (ʩʦʚʧʘʜʝʥʠʝ ʠʤʝʥ ʧʦʣʝʡ ʠ ʥʘʟʚʘʥʠʡ ʪʘʙʣʠʮ ʥʝ ʷʚʣʷʝʪʩʷ 

ʦʙʷʟʘʪʝʣʴʥʳʤ). 

ʂʘʞʜʘʷ ʟʘʧʠʩʴ ʪʘʙʣʠʮʳ çɿʘʢʘʟè ʩʦʜʝʨʞʠʪ ʠʥʬʦʨʤʘʮʠʶ ʦ ʟʘʢʘʟʝ 

ʢʣʠʝʥʪʦʤ ʥʝʢʦʪʦʨʦʛʦ ʪʦʚʘʨʘ ï ʜʘʪʫ ʟʘʢʘʟʘ ʠ ʢʦʣʠʯʝʩʪʚʦ ʝʜʠʥʠʮ ʪʦʚʘʨʘ. ɺ 

ʟʘʢʘʟʝ ʪʘʢʞʝ ʩʦʜʝʨʞʘʪʩʷ ʠʜʝʥʪʠʬʠʢʘʪʦʨʳ ʢʣʠʝʥʪʘ ʠ ʟʘʢʘʟʘ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ 

ʦʜʥʦʟʥʘʯʥʦ ʦʧʨʝʜʝʣʠʪʴ ï ʢʝʤ ʠ ʥʘ ʢʘʢʦʡ ʪʦʚʘʨ ʩʜʝʣʘʥ ʟʘʢʘʟ. ʊʘʢ, ʢʣʠʝʥʪ 

ʀʚʘʥʦʚ ʟʘʢʘʟʘʣ ʦʜʠʥ ʰʢʘʬ, ʘ ʧʦʟʜʥʝʝ ï ʜʚʝʥʘʜʮʘʪʴ ʩʪʫʣʴʝʚ. ʂʣʠʝʥʪ ʅʠʢʦʣʘʝʚ 

ʟʘʢʘʟʘʣ ʪʦʣʴʢʦ ʦʜʠʥ ʰʢʘʬ, ʘ ʇʝʪʨʦʚ ʧʦʢʘ ʥʝ ʟʘʢʘʟʘʣ ʥʠʯʝʛʦ. 

ɼʣʷ ʠʟʦʙʨʘʞʝʥʠʷ ʪʘʙʣʠʮ ʠ ʩʚʷʟʝʡ ʤʝʞʜʫ ʥʠʤʠ ʦʙʳʯʥʦ ʧʨʠʤʝʥʷʝʪʩʷ 

ʙʦʣʝʝ ʢʦʤʧʘʢʪʥʘʷ ʬʦʨʤʘ, ʚ ʢʦʪʦʨʦʡ ʫʢʘʟʳʚʘʶʪʩʷ ʠʤʝʥʘ ʧʦʣʝʡ, ʙʝʟ ʜʘʥʥʳʭ. 

ʅʘ ʨʠʩ. 1.5  ʧʨʠʚʝʜʝʥʘ ʩʪʨʫʢʪʫʨʘ ʨʘʩʩʤʦʪʨʝʥʥʦʡ ʨʘʥʝʝ ʙʘʟʳ ʜʘʥʥʳʭ. 

 

 
ʈʠʩ. 1.5. ʀʟʦʙʨʘʞʝʥʠʝ ʪʘʙʣʠʮ ʠ ʩʚʷʟʝʡ 

 

ʉʪʨʝʣʢʠ ʫʢʘʟʳʚʘʶʪ çʥʘʧʨʘʚʣʝʥʠʝè, ʚ ʢʦʪʦʨʦʤ ʠʩʧʦʣʴʟʫʶʪʩʷ ʢʣʶʯʝʚʳʝ 

ʧʦʣʷ. ɿʥʘʯʝʥʠʷ ʠʟ ʧʦʣʷ çId _ʢʣè ʧʦʤʝʱʘʶʪʩʷ ʚ ʧʦʣʝ çʂʣʠʝʥʪè, ʘ ʟʥʘʯʝʥʠʷ ʠʟ 

ʧʦʣ̫ çId_ʪʦʚè - ʚ ʧʦʣʝ çʊʦʚʘʨè. ʆʯʝʚʠʜʥʦ, ʯʪʦ ʦʜʥʦʤʫ ʢʣʠʝʥʪʫ ʤʦʞʝʪ 

ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʥʝʩʢʦʣʴʢʦ ʟʘʢʘʟʦʚ, ʥʦ ʢʘʞʜʦʤʫ ʟʘʢʘʟʫ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʪʦʣʴʢʦ 

ʦʜʠʥ ʢʣʠʝʥʪ. ʉ ʪʦʚʘʨʘʤʠ ï ʘʥʘʣʦʛʠʯʥʘʷ ʩʠʪʫʘʮʠʷ. ʆʜʠʥ ʪʦʚʘʨ ʤʦʞʝʪ ʚʭʦʜʠʪʴ 

ʚ ʥʝʩʢʦʣʴʢʦ ʟʘʢʘʟʦʚ, ʥʦ ʚ ʢʘʞʜʳʡ ʟʘʢʘʟ ʚʭʦʜʠʪ ʪʦʣʴʢʦ ʦʜʠʥ ʪʦʚʘʨ. 

ɺʝʨʦʷʪʥʦ, ʦʬʦʨʤʣʝʥʠʝ ʟʘʢʘʟʦʚ ʙʳʣʦ ʙʳ ʙʦʣʝʝ ʫʜʦʙʥʳʤ, ʝʩʣʠ ʙʳ ʚ ʦʜʥʦʤ 

ʟʘʢʘʟʝ ʤʦʞʥʦ ʙʳʣʦ ʫʢʘʟʳʚʘʪʴ ʩʨʘʟʫ ʥʝʩʢʦʣʴʢʦ ʪʦʚʘʨʦʚ. ɼʣʷ ʵʪʦʛʦ ʩʪʨʫʢʪʫʨʫ 

ʜʘʥʥʳʭ ʩʣʝʜʫʝʪ ʠʟʤʝʥʠʪʴ. 
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ʅʘ ʨʠʩ. 1.6 ʧʨʠʚʝʜʝʥʘ ʥʦʚʘʷ ʩʪʨʫʢʪʫʨʘ ɹɼ. ʊʘʙʣʠʮʘ çɿʘʢʘʟè ʩʦʜʝʨʞʠʪ 

ʜʣʷ ʢʘʞʜʦʛʦ ʟʘʢʘʟʘ ʝʛʦ ʫʥʠʢʘʣʴʥʳʡ ʠʜʝʥʪʠʬʠʢʘʪʦʨ, ʠʜʝʥʪʠʬʠʢʘʪʦʨ ʢʣʠʝʥʪʘ, 

ʩʜʝʣʘʚʰʝʛʦ ʵʪʦʪ ʟʘʢʘʟ ʠ ʜʘʪʫ. ʇʝʨʝʯʝʥʴ ʠ ʢʦʣʠʯʝʩʪʚʦ ʪʦʚʘʨʦʚ, ʚʭʦʜʷʱʠʭ ʚ 

ʟʘʢʘʟ, ʭʨʘʥʠʪʩʷ ʚ ʪʘʙʣʠʮʝ çʉʦʩʪʘʚ ʟʘʢʘʟʘè. ʆʜʥʦʡ ʟʘʧʠʩʠ ʚ ʪʘʙʣʠʮʝ çɿʘʢʘʟè 

ʤʦʞʝʪ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʥʝʩʢʦʣʴʢʦ ʟʘʧʠʩʝʡ ʚ ʪʘʙʣʠʮʝ çʉʦʩʪʘʚ ʟʘʢʘʟʘè. 

 
ʈʠʩʫʥʦʢ 1.6 ï ʇʨʝʦʙʨʘʟʦʚʘʥʥʘʷ ʩʪʨʫʢʪʫʨʘ ɹɼ 

 

1.4. Современное состояние технологий баз данных 

ʂʨʘʪʢʦ ʩʬʦʨʤʫʣʠʨʫʝʤ ʦʩʥʦʚʥʳʝ ʩʦʚʨʝʤʝʥʥʳʝ ʧʨʠʥʮʠʧʳ ʦʨʛʘʥʠʟʘʮʠʠ 

ʙʘʟ ʜʘʥʥʳʭ. 

¶ ɿʥʘʯʠʪʝʣʴʥʘʷ ʯʘʩʪʴ ʩʦʚʨʝʤʝʥʥʳʭ ʉʋɹɼ ʩʧʦʩʦʙʥʘ ʨʘʙʦʪʘʪʴ ʥʘ 

ʢʦʤʧʴʶʪʝʨʘʭ ʨʘʟʣʠʯʥʦʡ ʘʨʭʠʪʝʢʪʫʨʳ ʧʦʜ ʫʧʨʘʚʣʝʥʠʝʤ ʨʘʟʥʳʭ 

ʦʧʝʨʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ. 

¶ ʇʦʜʘʚʣʷʶʱʝʝ ʙʦʣʴʰʠʥʩʪʚʦ ʩʦʚʨʝʤʝʥʥʳʭ ʉʋɹɼ ʦʙʝʩʧʝʯʠʚʘʶʪ 

ʧʦʜʜʝʨʞʢʫ ʧʦʣʥʦʡ ʨʝʣʷʮʠʦʥʥʦʡ ʤʦʜʝʣʠ ʜʘʥʥʳʭ, ʦʙʝʩʧʝʯʠʚʘʷ ʮʝʣʦʩʪʥʦʩʪʴ 

ʢʘʪʝʛʦʨʠʡ ʠ ʮʝʣʦʩʪʥʦʩʪʴ ʥʘ ʫʨʦʚʥʝ ʩʩʳʣʦʢ. 

¶ ʉʦʚʨʝʤʝʥʥʳʝ ʉʋɹɼ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʜʘʥʥʳʭ ʠ ʤʘʥʠʧʫʣʷʮʠʠ ʠʤʠ 

ʦʧʠʨʘʶʪʩʷ ʥʘ ʧʨʠʥʷʪʳʝ ʩʪʘʥʜʘʨʪʳ ʚ ʦʙʣʘʩʪʠ ʷʟʳʢʦʚ, ʘ ʧʨʠ ʦʙʤʝʥʝ ʜʘʥʥʳʤʠ 

ʤʝʞʜʫ ʨʘʟʣʠʯʥʳʤʠ ʉʋɹɼ ʙʘʟʠʨʫʶʪʩʷ ʥʘ ʩʫʱʝʩʪʚʫʶʱʠʭ ʪʝʭʥʦʣʦʛʠʷʭ ʧʦ 

ʦʙʤʝʥʫ ʠʥʬʦʨʤʘʮʠʝʡ. 

¶ ʄʥʦʛʠʝ ʩʫʱʝʩʪʚʫʶʱʠʝ ʉʋɹɼ ʦʪʥʦʩʷʪʩʷ ʢ ʪʘʢ ʥʘʟʳʚʘʝʤʳʤ ʩʝʪʝʚʳʤ 

ʉʋɹɼ, ʢʦʪʦʨʳʝ ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʧʦʜʜʝʨʞʢʠ ʤʥʦʛʦʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʛʦ 

ʨʝʞʠʤʘ ʨʘʙʦʪʳ ʩ ʙʘʟʦʡ ʜʘʥʥʳʭ ʠ ʧʦʜʜʝʨʞʢʠ ʚʦʟʤʦʞʥʦʩʪʠ 

ʜʝʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʛʦ ʭʨʘʥʝʥʠʷ ʜʘʥʥʳʭ. 

¶ ʊʘʢʠʝ ʉʋɹɼ ʠʤʝʶʪ ʨʘʟʚʠʪʳʝ ʩʨʝʜʩʪʚʘ ʘʜʤʠʥʠʩʪʨʠʨʦʚʘʥʠʷ ʙʘʟ 

ʜʘʥʥʳʭ ʠ ʩʨʝʜʩʪʚʘ ʟʘʱʠʪʳ ʭʨʘʥʠʤʦʡ ʚ ʥʠʭ ʠʥʬʦʨʤʘʮʠʠ. 
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¶ ʇʦʜʦʙʥʳʝ ʉʋɹɼ ʠʤʝʶʪ ʩʨʝʜʩʪʚʘ ʧʦʜʢʣʶʯʝʥʠʷ ʢʣʠʝʥʪʩʢʠʭ 

ʧʨʠʣʦʞʝʥʠʡ. 

¶ ʉʦʚʨʝʤʝʥʥʳʝ ʉʋɹɼ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʦʧʳʪʘʤʠ ʧʨʠʤʝʥʝʥʠʷ 

ʢʦʥʮʝʧʮʠʠ ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʡ ʠʜʝʠ ʦʙʲʝʢʪʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʛʦ ʧʦʜʭʦʜʘ, 

ʩʧʦʩʦʙʩʪʚʫʶʱʝʡ ʧʦʚʳʰʝʥʠʶ ʫʨʦʚʥʷ ʘʙʩʪʨʘʢʮʠʠ ʙʘʟ ʜʘʥʥʳʭ, ʷʚʣʷʶʱʝʡʩʷ 

ʧʝʨʩʧʝʢʪʠʚʥʳʤ ʵʪʘʧʦʤ ʥʘ ʧʫʪʠ ʨʘʟʚʠʪʠʷ ʪʝʭʥʦʣʦʛʠʡ ʙʘʟ ʜʘʥʥʳʭ. 

ʀʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ, ʩʦʟʜʘʥʥʳʝ ʩʨʝʜʩʪʚʘʤʠ ʪʝʭʥʦʣʦʛʠʠ ʙʘʟ 

ʜʘʥʥʳʭ, ʠʥʦʛʜʘ ʧʨʠʥʷʪʦ ʥʘʟʳʚʘʪʴ ʙʘʥʢʘʤʠ ʜʘʥʥʳʭ (ɹʥɼ). ɹʥɼ ʚʢʣʶʯʘʝʪ ʚ 

ʩʝʙʷ: 

¶ ʦʜʥʫ ʠʣʠ ʥʝʩʢʦʣʴʢʦ ɹɼ; 

¶ ʉʋɹɼ; 

¶ ʩʣʦʚʘʨʴ ʠʣʠ ʢʘʪʘʣʦʛ ʜʘʥʥʳʭ; 

¶ ʘʜʤʠʥʠʩʪʨʘʪʦʨʘ (ɸɹɼ); 

¶ ʚʳʯʠʩʣʠʪʝʣʴʥʫʶ ʩʠʩʪʝʤʫ (ɺʉ), ʚʢʣʶʯʘʶʱʫʶ ʘʧʧʘʨʘʪʥʳʝ (ɸʉ) ʠ 

ʧʨʦʛʨʘʤʤʥʳʝ (ʇʉ) ʩʨʝʜʩʪʚʘ; 

¶ ʦʙʩʣʫʞʠʚʘʶʱʠʡ ʧʝʨʩʦʥʘʣ (ʆʇ). 

ʉʭʝʤʘʪʠʯʥʦ ʵʪʦ ʚʳʛʣʷʜʠʪ ʪʘʢ, ʢʘʢ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ. 1.7. 

 

 
ʈʠʩ. 1.7 - ɹʘʥʢ ʜʘʥʥʳʭ 

 

ɼʘʜʠʤ ʢʨʘʪʢʠʝ ʦʧʨʝʜʝʣʝʥʠʷ ʥʦʚʳʤ ʩʦʩʪʘʚʣʷʶʱʠʤ ʵʪʦʡ ʩʭʝʤʳ. 

ʉʣʦʚʘʨʴ ʠʣʠ ʢʘʪʘʣʦʛ ʜʘʥʥʳʭ ʩʣʫʞʠʪ ʜʣʷ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʛʦ ʥʘʢʦʧʣʝʥʠʷ 

ʠ ʦʧʠʩʘʥʠʷ ʨʝʩʫʨʩʘ ʜʘʥʥʳʭ. ʆʥ ʩʦʜʝʨʞʠʪ ʦʧʠʩʘʥʠʝ ʇʨʆ, ʩʚʝʜʝʥʠʷ ʦ 

ʩʪʨʫʢʪʫʨʝ ɹɼ, ʦ ʩʚʷʟʷʭ ʤʝʞʜʫ ʵʣʝʤʝʥʪʘʤʠ ɹɼ. ʉʣʦʚʘʨʴ ʜʘʥʥʳʭ ʤʦʞʥʦ 

ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʯʘʩʪʴ ʩʘʤʦʡ ʙʘʟʳ ʜʘʥʥʳʭ. 

ɸʜʤʠʥʠʩʪʨʘʪʦʨ ɹɼ (ɸɹɼ) ð ʯʝʣʦʚʝʢ ʠʣʠ ʛʨʫʧʧʘ ʣʠʮ, ʢʦʪʦʨʳʝ 

ʧʨʠʥʠʤʘʶʪ ʨʝʰʝʥʠʷ. ʆʩʥʦʚʥʳʝ ʬʫʥʢʮʠʠ ɸɹɼ: 

¶ ʫʯʘʩʪʠʝ ʚ ʨʘʟʨʘʙʦʪʢʝ ɹɼ; 

¶ ʢʦʥʪʨʦʣʴ ʧʨʘʚʠʣʴʥʦʩʪʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ɹɼ.  

ɺʳʯʠʩʣʠʪʝʣʴʥʘʷ ʩʠʩʪʝʤʘ (ɺʉ) ð ʚʢʣʶʯʘʝʪ ʧʨʦʛʨʘʤʤʥʳʝ (ʇʉ) ʠ 

ʘʧʧʘʨʘʪʥʳʝ ʩʨʝʜʩʪʚʘ (ɸʉ). 
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ʆʙʩʣʫʞʠʚʘʶʱʠʡ ʧʝʨʩʦʥʘʣ (ʆʇ) ð ʵʪʦ ʣʠʮʘ, ʧʨʷʤʳʤʠ ʦʙʷʟʘʥʥʦʩʪʷʤʠ 

ʢʦʪʦʨʳʭ ʷʚʣʷʝʪʩʷ ʩʦʟʜʘʥʠʝ ʠ ʧʦʜʜʝʨʞʘʥʠʝ ʢʦʨʨʝʢʪʥʦʛʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ 

ʙʘʥʢʘ ʜʘʥʥʳʭ. ʆʥʠ ʦʪʚʝʪʩʪʚʝʥʥʳ ʟʘ ʨʘʙʦʪʫ ɹʥɼ ʠ ʧʨʠʢʣʘʜʥʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ 

ʦʙʝʩʧʝʯʝʥʠʷ. ʂ ʦʙʩʣʫʞʠʚʘʶʱʝʤʫ ʧʝʨʩʦʥʘʣʫ ʦʪʥʦʩʷʪʩʷ: ʨʘʟʨʘʙʦʪʯʠʢʠ ʠ 

ʘʜʤʠʥʠʩʪʨʘʪʦʨʳ ʙʘʟʳ ʜʘʥʥʳʭ, ʘʥʘʣʠʪʠʢʠ, ʧʨʦʛʨʘʤʤʠʩʪʳ. 

 

1.5. Базы данных 

ɹɼ, ʢʘʢ ʧʨʘʚʠʣʦ, ʩʦʟʜʘʝʪʩʷ ʢʘʢ ʦʙʱʠʡ ʨʝʩʫʨʩ ʚʩʝʛʦ ʧʨʝʜʧʨʠʷʪʠʷ, ʛʜʝ 

ʜʘʥʥʳʝ ʷʚʣʷʶʪʩʷ ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʤʠ ʠ ʦʙʱʠʤʠ. ʇʦʜ ʧʦʥʷʪʠʝʤ 

ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʝ ʜʘʥʥʳʝ ʧʦʜʨʘʟʫʤʝʚʘʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʝʜʩʪʘʚʠʪʴ ʙʘʟʫ 

ʜʘʥʥʳʭ ʢʘʢ ʦʙʲʝʜʠʥʝʥʠʝ ʥʝʩʢʦʣʴʢʠʭ ʦʪʜʝʣʴʥʳʭ ʬʘʡʣʦʚ ʜʘʥʥʳʭ. ʇʦʜ 

ʧʦʥʷʪʠʝʤ ʦʙʱʠʝ ʜʘʥʥʳʝ ʧʦʜʨʘʟʫʤʝʚʘʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʦʪʜʝʣʴʥʳʭ ʦʙʣʘʩʪʝʡ ʜʘʥʥʳʭ ʚ ɹɼ ʥʝʩʢʦʣʴʢʠʤʠ ʨʘʟʣʠʯʥʳʤʠ ʧʦʣʴʟʦʚʘʪʝʣʷʤʠ 

ʜʣʷ ʨʘʟʥʳʭ ʮʝʣʝʡ. 

ɺ ʙʘʟʝ ʜʘʥʥʳʭ ʠʥʬʦʨʤʘʮʠʷ ʜʦʣʞʥʘ ʙʳʪʴ ʦʨʛʘʥʠʟʦʚʘʥʘ ʪʘʢ, ʯʪʦʙʳ 

ʦʙʝʩʧʝʯʠʪʴ ʤʠʥʠʤʘʣʴʥʫʶ ʜʦʣʶ ʝʝ ʠʟʙʳʪʦʯʥʦʩʪʠ. ʏʘʩʪʠʯʥʘʷ ʠʟʙʳʪʦʯʥʦʩʪʴ 

ʠʥʬʦʨʤʘʮʠʠ ʥʝʦʙʭʦʜʠʤʘ, ʥʦ ʦʥʘ ʜʦʣʞʥʘ ʙʳʪʴ ʤʠʥʠʤʠʟʠʨʦʚʘʥʘ, ʪʘʢ ʢʘʢ 

ʯʨʝʟʤʝʨʥʘʷ ʠʟʙʳʪʦʯʥʦʩʪʴ ʜʘʥʥʳʭ ʚʣʝʯʝʪ ʟʘ ʩʦʙʦʡ ʨʷʜ ʥʝʛʘʪʠʚʥʳʭ 

ʧʦʩʣʝʜʩʪʚʠʡ. ɻʣʘʚʥʳʝ ʠʟ ʥʠʭ: 

¶ ʫʚʝʣʠʯʝʥʠʝ ʦʙʲʝʤʘ ʠʥʬʦʨʤʘʮʠʠ, ʘ ʟʥʘʯʠʪ, ʧʦʪʨʝʙʥʦʩʪʴ ʚ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʨʝʩʫʨʩʘʭ ʜʣʷ ʭʨʘʥʝʥʠʷ ʠ ʦʙʨʘʙʦʪʢʠ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ 

ʦʙʲʝʤʦʚ ʜʘʥʥʳʭ; 

¶ ʧʦʷʚʣʝʥʠʝ ʦʰʠʙʦʢ ʧʨʠ ʚʚʦʜʝ ʜʫʙʣʠʨʫʶʱʝʡ ʠʥʬʦʨʤʘʮʠʠ, 

ʥʘʨʫʰʘʶʱʠʭ ʮʝʣʦʩʪʥʦʩʪʴ ʙʘʟʳ ʜʘʥʥʳʭ ʠ ʩʦʟʜʘʶʱʠʭ ʧʨʦʪʠʚʦʨʝʯʠʚʳʝ 

ʜʘʥʥʳʝ. 

ɹɼ ʩʦʜʝʨʞʠʪ ʥʝ ʪʦʣʴʢʦ ʜʘʥʥʳʝ, ʚʩʝʩʪʦʨʦʥʥʝ ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝ 

ʜʝʷʪʝʣʴʥʦʩʪʴ ʩʘʤʦʡ ʦʨʛʘʥʠʟʘʮʠʠ, ʬʠʨʤʳ, ʧʨʦʮʝʩʩʘ ʠʣʠ ʜʨʫʛʦʡ ʧʨʝʜʤʝʪʥʦʡ 

ʦʙʣʘʩʪʠ, ʥʦ ʠ ʦʧʠʩʘʥʠʷ ʵʪʠʭ ʜʘʥʥʳʭ. ʀʥʬʦʨʤʘʮʠʶ ʦ ʜʘʥʥʳʭ ʧʨʠʥʷʪʦ 

ʥʘʟʳʚʘʪʴ "ʤʝʪʘʜʘʥʥʳʤʠ", ʪ. ʝ. "ʜʘʥʥʳʤʠ ʦ ʜʘʥʥʳʭ". ɺ ʩʦʚʦʢʫʧʥʦʩʪʠ 

ʦʧʠʩʘʥʠʷ ʚʩʝʭ ʜʘʥʥʳʭ ʦʙʨʘʟʫʶʪ ʩʣʦʚʘʨʴ ʜʘʥʥʳʭ. 

ɺ ɹɼ ʜʦʣʞʥʳ ʭʨʘʥʠʪʴʩʷ ʜʘʥʥʳʝ, ʣʦʛʠʯʝʩʢʠ ʩʚʷʟʘʥʥʳʝ ʤʝʞʜʫ ʩʦʙʦʡ. ɼʣʷ 

ʪʦʛʦ ʯʪʦʙʳ ʜʘʥʥʳʝ ʤʦʞʥʦ ʙʳʣʦ ʩʚʷʟʘʪʴ ʤʝʞʜʫ ʩʦʙʦʡ, ʠ ʩʚʷʟʘʪʴ ʪʘʢ, ʯʪʦʙʳ 

ʵʪʠ ʩʚʷʟʠ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʠ ʨʝʘʣʴʥʦ ʩʫʱʝʩʪʚʫʶʱʠʤ ʚ ʜʘʥʥʦʡ ʧʨʝʜʤʝʪʥʦʡ 

ʦʙʣʘʩʪʠ, ʧʦʩʣʝʜʥʶʶ ʧʦʜʚʝʨʛʘʶʪ ʜʝʪʘʣʴʥʦʤʫ ʘʥʘʣʠʟʫ, ʚʳʜʝʣʷʷ ʩʫʱʥʦʩʪʠ ʠʣʠ 

ʦʙʲʝʢʪʳ. ʉʫʱʥʦʩʪʴ ʠʣʠ ʦʙʲʝʢʪ ð ʵʪʦ ʪʦ, ʦ ʯʝʤ ʥʝʦʙʭʦʜʠʤʦ ʭʨʘʥʠʪʴ 

ʠʥʬʦʨʤʘʮʠʶ. ʉʫʱʥʦʩʪʠ ʠʤʝʶʪ ʥʝʢʦʪʦʨʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʥʘʟʳʚʘʝʤʳʝ 

ʘʪʨʠʙʫʪʘʤʠ, ʢʦʪʦʨʳʝ ʪʦʞʝ ʥʝʦʙʭʦʜʠʤʦ ʩʦʭʨʘʥʷʪʴ ʚ ɹɼ. ɸʪʨʠʙʫʪʳ ʧʦ ʩʚʦʝʡ 

ʚʥʫʪʨʝʥʥʝʡ ʩʪʨʫʢʪʫʨʝ ʤʦʛʫʪ ʙʳʪʴ ʧʨʦʩʪʳʤʠ, ʘ ʤʦʛʫʪ ʙʳʪʴ ʩʣʦʞʥʳʤʠ. 

ʇʨʦʩʪʳʝ ʘʪʨʠʙʫʪʳ ʤʦʛʫʪ ʙʳʪʴ ʧʨʝʜʩʪʘʚʣʝʥʳ ʧʨʦʩʪʳʤʠ ʪʠʧʘʤʠ ʜʘʥʥʳʭ. 

ʈʘʟʣʠʯʥʦʛʦ ʨʦʜʘ ʛʨʘʬʠʯʝʩʢʠʝ ʠʟʦʙʨʘʞʝʥʠʷ, ʷʚʣʷʶʱʠʝʩʷ ʘʪʨʠʙʫʪʘʤʠ 

ʩʫʱʥʦʩʪʝʡ, ð ʵʪʦ ʧʨʠʤʝʨ ʩʣʦʞʥʦʛʦ ʘʪʨʠʙʫʪʘ. ʆʧʨʝʜʝʣʠʚ ʩʫʱʥʦʩʪʠ ʠ ʠʭ 

ʘʪʨʠʙʫʪʳ, ʥʝʦʙʭʦʜʠʤʦ ʧʝʨʝʡʪʠ ʢ ʚʳʷʚʣʝʥʠʶ ʩʚʷʟʝʡ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ 

ʩʫʱʝʩʪʚʦʚʘʪʴ ʤʝʞʜʫ ʥʝʢʦʪʦʨʳʤʠ ʩʫʱʥʦʩʪʷʤʠ. ʉʚʷʟʴ ð ʵʪʦ ʪʦ, ʯʪʦ 
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ʦʙʲʝʜʠʥʷʝʪ ʜʚʝ ʠʣʠ ʙʦʣʝʝ ʩʫʱʥʦʩʪʝʡ. ʉʚʷʟʠ ʤʝʞʜʫ ʩʫʱʥʦʩʪʷʤʠ ʪʘʢʞʝ 

ʷʚʣʷʶʪʩʷ ʯʘʩʪʴʶ ʜʘʥʥʳʭ, ʠ ʦʥʠ ʪʘʢʞʝ ʜʦʣʞʥʳ ʭʨʘʥʠʪʴʩʷ ʚ ʙʘʟʝ ʜʘʥʥʳʭ. 

ɽʩʣʠ ʚʩʝ ʵʪʦ: ʩʫʱʥʦʩʪʠ, ʘʪʨʠʙʫʪʳ ʩʫʱʥʦʩʪʝʡ ʠ ʩʚʷʟʠ ʤʝʞʜʫ ʩʫʱʥʦʩʪʷʤʠ 

ʦʧʨʝʜʝʣʝʥʦ, ʪʦ ʩʭʝʤʘ ʙʘʟʳ ʜʘʥʥʳʭ ʤʦʞʝʪ ʚʳʛʣʷʜʝʪʴ ʧʨʠʤʝʨʥʦ ʪʘʢ, ʢʘʢ 

ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʘ ʨʠʩ. 1.8. ʅʘ ʥʝʤ ʧʦʢʘʟʘʥ ʧʨʠʤʝʨ ʩʭʝʤʳ ʙʘʟʳ ʜʘʥʥʳʭ, 

ʢʦʪʦʨʫʶ ʤʦʞʥʦ ʥʘʟʚʘʪʴ ʌɸʂʋʃʔʊɽʊ. 

 

 
ʈʠʩ. 1.8 - ʇʨʠʤʝʨ ER-ʜʠʘʛʨʘʤʤʳ ʙʘʟʳ ʜʘʥʥʳʭ ʌɸʂʋʃʔʊɽʊ 
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ʉʭʝʤʘ, ʢʦʪʦʨʘʷ ʥʘʟʳʚʘʝʪʩʷ ER-ʜʠʘʛʨʘʤʤʦʡ (Entity-Relationship), ʩʦʩʪʦʠʪ 

ʠʟ ʩʣʝʜʫʶʱʠʭ ʢʦʤʧʦʥʝʥʪʦʚ: 

¶ ʰʝʩʪʠ ʩʫʱʥʦʩʪʝʡ, ʢʦʪʦʨʳʝ ʠʟʦʙʨʘʞʝʥʳ ʪʝʤʥʳʤʠ ʧʨʷʤʦʫʛʦʣʴʥʠʢʘʤʠ, 
ʢʘʞʜʳʡ ʠʟ ʢʦʪʦʨʳʭ ʠʤʝʝʪ ʩʚʦʠ ʘʪʨʠʙʫʪʳ, ʧʦʤʝʱʝʥʥʳʝ ʚ ʩʚʝʪʣʳʝ 

ʧʨʷʤʦʫʛʦʣʴʥʠʢʠ, ʘ ʚ ʥʠʞʝʧʨʠʚʝʜʝʥʥʦʤ ʩʧʠʩʢʝ ʦʥʠ ʧʝʨʝʯʠʩʣʝʥʳ ʚ ʩʢʦʙʢʘʭ 

ʨʷʜʦʤ ʩ ʠʤʝʥʝʤ ʩʫʱʥʦʩʪʝʡ: 

ФАКУЛЬТЕТ: (ʂʦʜ_ʬʘʢʫʣʴʪʝʪʘ, ʅʘʟʚ_ʬʘʢʫʣʴʪʝʪʘ, ʌʀʆ_ʜʝʢʘʥʘ);  

КАФЕДРА: (ʂʦʜ_ʢʘʬʝʜʨʳ, ʅʘʟʚ_ʢʘʬʝʜʨʳ, ɿʘʚ_ʢʘʬʝʜʨʦʡ);  

СПЕЦИАЛЬНОСТЬ: (ʂʦʜ_ʩʧʝʮʠʘʣʴʥʦʩʪʠ, ʅʘʟʚ_ʩʧʝʮʠʘʣʴʥʦʩʪʠ); 

ПРЕПОДАВАТЕЛЬ: (ʂʦʜ_ʧʨʝʧʦʜʘʚʘʪʝʣʷ, ʌʀʆ, ɼʦʣʞʥʦʩʪʴ);  

ГРУППА: (ʂʦʜ_ʛʨʫʧʧʳ, ʌʀʆ_ʩʪʘʨʦʩʪʳ);  

СТУДЕНТ: (ʅʦʤ_ʟʘʯ_ʢʥʠʞʢʠ, ʌʀʆ, ʇʦʣ); 

¶ ʧʷʪʠ ʩʚʷʟʝʡ, ʢʦʪʦʨʳʝ ʦʙʦʟʥʘʯʝʥʳ ʩʪʨʝʣʢʘʤʠ ʠ ʩʚʷʟʳʚʘʶʪ ʪʝ ʩʫʱʥʦʩʪʠ, 

ʥʘ ʢʦʪʦʨʳʝ ʦʥʠ ʥʘʧʨʘʚʣʝʥʳ: 

ʩʚʷʟʴ ВКЛЮЧАЕТ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʥʘ ʬʘʢʫʣʴʪʝʪʝ ʥʝʩʢʦʣʴʢʦ ʢʘʬʝʜʨ;  

ʩʚʷʟʴ  ВХОДИТ  ʠʟʦʙʨʘʞʘʝʪ, ʯʪʦ ʦʜʥʘ ʠ ʪʘ ʞʝ ʢʘʬʝʜʨʘ ʛʦʪʦʚʠʪ 

ʩʧʝʮʠʘʣʠʩʪʦʚ ʧʦ ʥʝʩʢʦʣʴʢʠʤ ʩʧʝʮʠʘʣʴʥʦʩʪʷʤ; 

ʩʚʷʟʴ РАБОТАЕТ ʦʧʨʝʜʝʣʷʝʪ ʪʦ, ʯʪʦ ʥʘ ʢʘʬʝʜʨʝ ʨʘʙʦʪʘʝʪ ʨʷʜ 

ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ; 

ʩʚʷʟʴ ОБУЧАЕТ ʩ ʜʚʦʡʥʳʤʠ ʩʪʨʝʣʢʘʤʠ ʚ ʦʙʦʠʭ ʥʘʧʨʘʚʣʝʥʠʷʭ ʧʦʷʩʥʷʝʪ 

ʪʦʪ ʬʘʢʪ, ʯʪʦ ʦʜʠʥ ʠ ʪʦʪ ʞʝ ʧʨʝʧʦʜʘʚʘʪʝʣʴ ʧʨʝʧʦʜʘʝʪ ʚ ʨʘʟʥʳʭ ʛʨʫʧʧʘʭ, ʘ 

ʦʜʥʘ ʠ ʪʘ ʞʝ ʛʨʫʧʧʘ ʟʘʥʠʤʘʝʪʩʷ ʩ ʨʘʟʥʳʤʠ ʧʨʝʧʦʜʘʚʘʪʝʣʷʤʠ; 

ʩʚʷʟʴ ОБУЧАЕТСЯ ʦʧʨʝʜʝʣʷʝʪ, ʯʪʦ ʢʘʞʜʘʷ ʛʨʫʧʧʘ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʨʷʜ 

ʩʪʫʜʝʥʪʦʚ. 

ʀʟ ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʜʠʘʛʨʘʤʤʳ ʧʦʥʷʪʥʦ, ʯʪʦ ʜʘʥʥʳʝ ʦʙʣʘʜʘʶʪ 

ʦʧʨʝʜʝʣʝʥʥʦʡ ʩʪʨʫʢʪʫʨʦʡ. ɼʣʷ ʚʳʷʚʣʝʥʠʷ ʵʪʦʡ ʩʪʨʫʢʪʫʨʳ ʙʘʟʘ ʜʘʥʥʳʭ 

ʜʦʣʞʥʘ ʧʨʦʡʪʠ ʧʨʦʮʝʩʩ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ. 

ʇʨʦʝʢʪʠʨʫʝʤʘʷ ɹɼ ʜʦʣʞʥʘ ʦʙʣʘʜʘʪʴ ʦʧʨʝʜʝʣʝʥʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ. 

ʅʘʟʦʚʝʤ ʦʩʥʦʚʥʳʝ ʩʚʦʡʩʪʚʘ ɹɼ. 

ʎʝʣʦʩʪʥʦʩʪʴ. ɺ ʢʘʞʜʳʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ɹɼ ʩʚʝʜʝʥʠʷ, 

ʩʦʜʝʨʞʘʱʠʝʩʷ ʚ ʥʝʡ, ʜʦʣʞʥʳ ʙʳʪʴ ʥʝʧʨʦʪʠʚʦʨʝʯʠʚʳ. ʎʝʣʦʩʪʥʦʩʪʴ ɹɼ 

ʜʦʩʪʠʛʘʝʪʩʷ ʚʩʣʝʜʩʪʚʠʝ ʚʚʝʜʝʥʠʷ ʦʛʨʘʥʠʯʝʥʠʡ ʮʝʣʦʩʪʥʦʩʪʠ, ʚ ʯʘʩʪʥʦʩʪʠ, ʢ 

ʥʠʤ ʦʪʥʦʩʷʪʩʷ ʦʛʨʘʥʠʯʝʥʠʷ, ʩʚʷʟʘʥʥʳʝ ʩ ʥʦʨʤʘʣʠʟʘʮʠʝʡ ɹɼ. 

ɺʦʩʩʪʘʥʘʚʣʠʚʘʝʤʦʩʪʴ. ɼʘʥʥʦʝ ʩʚʦʡʩʪʚʦ ʧʨʝʜʧʦʣʘʛʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ 

ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ɹɼ ʧʦʩʣʝ ʩʙʦʷ ʩʠʩʪʝʤʳ ʠʣʠ ʦʪʜʝʣʴʥʳʭ ʚʠʜʦʚ ʧʦʨʯʠ ʩʠʩʪʝʤʳ. 

ɹʝʟʦʧʘʩʥʦʩʪʴ. ɹʝʟʦʧʘʩʥʦʩʪʴ ɹɼ ʧʨʝʜʧʦʣʘʛʘʝʪ ʟʘʱʠʪʫ ʜʘʥʥʳʭ ʦʪ 

ʧʨʝʜʥʘʤʝʨʝʥʥʦʛʦ ʠ ʥʝʧʨʝʜʥʘʤʝʨʝʥʥʦʛʦ ʜʦʩʪʫʧʘ, ʤʦʜʠʬʠʢʘʮʠʠ ʠʣʠ 

ʨʘʟʨʫʰʝʥʠʷ. ʇʨʠʤʝʥʷʝʪʩʷ ʟʘʧʨʝʱʝʥʠʝ ʥʝʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʦʛʦ ʜʦʩʪʫʧʘ, 

ʟʘʱʠʪʘ ʦʪ ʢʦʧʠʨʦʚʘʥʠʷ ʠ ʢʨʠʧʪʦʛʨʘʬʠʯʝʩʢʘʷ ʟʘʱʠʪʘ. 

ʕʬʬʝʢʪʠʚʥʦʩʪʴ. ʉʚʦʡʩʪʚʦ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʦʙʳʯʥʦ ʧʦʥʠʤʘʝʪʩʷ ʢʘʢ: 

¶ ʤʠʥʠʤʘʣʴʥʦʝ ʚʨʝʤʷ ʨʝʘʢʮʠʠ ʥʘ ʟʘʧʨʦʩ ʧʦʣʴʟʦʚʘʪʝʣʷ; 

¶ ʤʠʥʠʤʘʣʴʥʳʝ ʧʦʪʨʝʙʥʦʩʪʠ ʚ ʧʘʤʷʪʠ; 

¶ ʩʦʯʝʪʘʥʠʝ ʵʪʠʭ ʧʘʨʘʤʝʪʨʦʚ. 
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1.6. Системы управления базами данных 

ʀʪʘʢ, ʢʘʢ ʫʞʝ ʥʝ ʦʜʠʥ ʨʘʟ ʫʧʦʤʠʥʘʣʦʩʴ, ʉʋɹɼ ð ʵʪʦ ʧʨʦʛʨʘʤʤʥʦʝ 

ʦʙʝʩʧʝʯʝʥʠʝ, ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʦʛʦ ʧʦʣʴʟʦʚʘʪʝʣʠ ʤʦʛʫʪ ʦʧʨʝʜʝʣʷʪʴ, ʩʦʟʜʘʚʘʪʴ 

ʠ ʧʦʜʜʝʨʞʠʚʘʪʴ ʙʘʟʫ ʜʘʥʥʳʭ, ʘ ʪʘʢʞʝ ʦʩʫʱʝʩʪʚʣʷʪʴ ʢ ʥʝʡ ʢʦʥʪʨʦʣʠʨʫʝʤʳʡ 

ʜʦʩʪʫʧ. 

ʇʦ ʩʪʝʧʝʥʠ ʫʥʠʚʝʨʩʘʣʴʥʦʩʪʠ ʨʘʟʣʠʯʘʶʪʩʷ ʜʚʘ ʢʣʘʩʩʘ ʉʋɹɼ ð ʩʠʩʪʝʤʳ 

ʦʙʱʝʛʦ ʥʘʟʥʘʯʝʥʠʷ ʠ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʝ ʩʠʩʪʝʤʳ. 

ʉʋɹɼ ʦʙʱʝʛʦ ʥʘʟʥʘʯʝʥʠʷ ʥʝ ʦʨʠʝʥʪʠʨʦʚʘʥʳ ʥʘ ʢʘʢʫʶ-ʣʠʙʦ ʢʦʥʢʨʝʪʥʫʶ 

ʧʨʝʜʤʝʪʥʫʶ ʦʙʣʘʩʪʴ ʠʣʠ ʥʘ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʧʦʪʨʝʙʥʦʩʪʠ ʢʦʥʢʨʝʪʥʦʡ 

ʛʨʫʧʧʳ ʧʦʣʴʟʦʚʘʪʝʣʝʡ. ʂʘʞʜʘʷ ʩʠʩʪʝʤʘ ʪʘʢʦʛʦ ʨʦʜʘ ʨʝʘʣʠʟʫʝʪʩʷ ʢʘʢ 

ʧʨʦʛʨʘʤʤʥʳʡ ʧʨʦʜʫʢʪ, ʩʧʦʩʦʙʥʳʡ ʬʫʥʢʮʠʦʥʠʨʦʚʘʪʴ ʥʘ ʥʝʢʦʪʦʨʦʡ ʤʦʜʝʣʠ 

ʕɺʄ ʚ ʦʧʨʝʜʝʣʝʥʥʦʡ ʦʧʝʨʘʮʠʦʥʥʦʡ ʦʙʩʪʘʥʦʚʢʝ. ʉʋɹɼ ʦʙʱʝʛʦ ʥʘʟʥʘʯʝʥʠʷ 

ʦʙʣʘʜʘʝʪ ʩʨʝʜʩʪʚʘʤʠ ʥʘʩʪʨʦʡʢʠ ʥʘ ʨʘʙʦʪʫ ʩ ʢʦʥʢʨʝʪʥʦʡ ɹɼ ʚ ʫʩʣʦʚʠʷʭ 

ʢʦʥʢʨʝʪʥʦʛʦ ʧʨʠʤʝʥʝʥʠʷ. 

ɺ ʥʝʢʦʪʦʨʳʭ ʩʠʪʫʘʮʠʷʭ ʉʋɹɼ ʦʙʱʝʛʦ ʥʘʟʥʘʯʝʥʠʷ ʥʝ ʧʦʟʚʦʣʷʶʪ 

ʜʦʙʠʪʴʩʷ ʪʨʝʙʫʝʤʳʭ ʧʨʦʝʢʪʥʳʭ ʠ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

(ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ, ʟʘʥʠʤʘʝʤʳʡ ʦʙʲʝʤ ʧʘʤʷʪʠ ʠ ʧʨʦʯʝʝ). ʊʝʤ ʥʝ ʤʝʥʝʝ 

ʩʦʟʜʘʥʠʝ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʉʋɹɼ ʚʝʩʴʤʘ ʪʨʫʜʦʝʤʢʠʡ ʧʨʦʮʝʩʩ ʠ ʜʣʷ ʪʦʛʦ, 

ʯʪʦʙʳ ʝʛʦ ʨʝʘʣʠʟʦʚʘʪʴ, ʥʫʞʥʳ ʦʯʝʥʴ ʚʝʩʢʠʝ ʦʩʥʦʚʘʥʠʷ. 

ɺ ʧʨʦʮʝʩʩʝ ʨʝʘʣʠʟʘʮʠʠ ʩʚʦʠʭ ʬʫʥʢʮʠʡ ʉʋɹɼ ʧʦʩʪʦʷʥʥʦ 

ʚʟʘʠʤʦʜʝʡʩʪʚʫʝʪ ʩ ʙʘʟʦʡ ʜʘʥʥʳʭ ʠ ʩ ʜʨʫʛʠʤʠ ʧʨʠʢʣʘʜʥʳʤʠ ʧʨʦʛʨʘʤʤʥʳʤʠ 

ʧʨʦʜʫʢʪʘʤʠ ʧʦʣʴʟʦʚʘʪʝʣʷ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʤʠ ʜʣʷ ʨʘʙʦʪʳ ʩ ʜʘʥʥʦʡ ɹɼ ʠ 

ʥʘʟʳʚʘʝʤʳʤʠ ʧʨʠʣʦʞʝʥʠʷʤʠ. 

ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʉʋɹɼ ʫʩʧʝʰʥʦ ʩʧʨʘʚʣʷʣʘʩʴ ʩʦ ʩʚʦʠʤʠ ʟʘʜʘʯʘʤʠ, ʦʥʘ 

ʜʦʣʞʥʘ ʦʙʣʘʜʘʪʴ ʦʧʨʝʜʝʣʝʥʥʳʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ. 

ʄʦʞʥʦ ʜʘʪʴ ʩʣʝʜʫʶʱʫʶ ʦʙʦʙʱʝʥʥʫʶ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʚʦʟʤʦʞʥʦʩʪʷʤ 

ʩʦʚʨʝʤʝʥʥʳʭ ʉʋɹɼ. 

1. ʉʋɹɼ ʚʢʣʶʯʘʝʪ ʷʟʳʢ ʦʧʨʝʜʝʣʝʥʠʷ ʜʘʥʥʳʭ, ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʦʛʦ 
ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʙʘʟʫ ʜʘʥʥʳʭ, ʝʝ ʩʪʨʫʢʪʫʨʫ, ʪʠʧʳ ʜʘʥʥʳʭ, ʘ ʪʘʢʞʝ ʩʨʝʜʩʪʚʘ 

ʟʘʜʘʥʠʷ ʦʛʨʘʥʠʯʝʥʠʡ ʜʣʷ ʭʨʘʥʠʤʦʡ ʠʥʬʦʨʤʘʮʠʠ. ɺ ʤʥʦʛʦʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʤ 

ʚʘʨʠʘʥʪʝ ʉʋɹɼ ʵʪʦʪ ʷʟʳʢ ʧʦʟʚʦʣʷʝʪ ʬʦʨʤʠʨʦʚʘʪʴ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʢʘʢ 

ʥʝʢʦʪʦʨʦʝ ʧʦʜʤʥʦʞʝʩʪʚʦ ʙʘʟʳ ʜʘʥʥʳʭ, ʩ ʧʦʜʜʝʨʞʢʦʡ ʢʦʪʦʨʳʭ ʧʦʣʴʟʦʚʘʪʝʣʴ 

ʤʦʞʝʪ ʩʦʟʜʘʚʘʪʴ ʩʚʦʡ ʚʟʛʣʷʜ ʥʘ ʭʨʘʥʠʤʳʝ ʜʘʥʥʳʝ, ʦʙʝʩʧʝʯʠʚʘʪʴ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ ʫʨʦʚʝʥʴ ʙʝʟʦʧʘʩʥʦʩʪʠ ʜʘʥʥʳʭ ʠ ʤʥʦʛʦʝ ʜʨʫʛʦʝ. 

2. ʉʋɹɼ ʧʦʟʚʦʣʷʝʪ ʚʩʪʘʚʣʷʪʴ, ʫʜʘʣʷʪʴ, ʦʙʥʦʚʣʷʪʴ ʠ ʠʟʚʣʝʢʘʪʴ 

ʠʥʬʦʨʤʘʮʠʶ ʠʟ ʙʘʟʳ ʜʘʥʥʳʭ ʧʦʩʨʝʜʩʪʚʦʤ ʷʟʳʢʘ ʫʧʨʘʚʣʝʥʠʷ ʜʘʥʥʳʤʠ. 

3. ɹʦʣʴʰʠʥʩʪʚʦ ʉʋɹɼ ʤʦʛʫʪ ʨʘʙʦʪʘʪʴ ʥʘ ʢʦʤʧʴʶʪʝʨʘʭ ʩ ʨʘʟʥʦʡ 

ʘʨʭʠʪʝʢʪʫʨʦʡ ʠ ʧʦʜ ʨʘʟʥʳʤʠ ʦʧʝʨʘʮʠʦʥʥʳʤʠ ʩʠʩʪʝʤʘʤʠ, ʧʨʠʯʝʤ ʥʘ ʨʘʙʦʪʫ 

ʧʦʣʴʟʦʚʘʪʝʣʷ ʧʨʠ ʜʦʩʪʫʧʝ ʢ ʜʘʥʥʳʤ ʧʨʘʢʪʠʯʝʩʢʠ ʪʠʧ ʧʣʘʪʬʦʨʤʳ ʚʣʠʷʥʠʷ ʥʝ 

ʦʢʘʟʳʚʘʝʪ. 

4. ʄʥʦʛʦʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʝ ʉʋɹɼ ʠʤʝʶʪ ʜʦʩʪʘʪʦʯʥʦ ʨʘʟʚʠʪʳʝ ʩʨʝʜʩʪʚʘ 
ʘʜʤʠʥʠʩʪʨʠʨʦʚʘʥʠʷ ɹɼ. 

5. ʉʋɹɼ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʢʦʥʪʨʦʣʠʨʫʝʤʳʡ ʜʦʩʪʫʧ ʢ ʙʘʟʝ ʜʘʥʥʳʭ ʩ 
ʧʦʤʦʱʴʶ: 
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¶ ʩʠʩʪʝʤʳ ʦʙʝʩʧʝʯʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʧʨʝʜʦʪʚʨʘʱʘʶʱʝʡ 

ʥʝʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʳʡ ʜʦʩʪʫʧ ʢ ʠʥʬʦʨʤʘʮʠʠ ʙʘʟʳ ʜʘʥʥʳʭ; 

¶ ʩʠʩʪʝʤʳ ʧʦʜʜʝʨʞʢʠ ʮʝʣʦʩʪʥʦʩʪʠ ʙʘʟʳ ʜʘʥʥʳʭ, ʦʙʝʩʧʝʯʠʚʘʶʱʝʡ 
ʥʝʧʨʦʪʠʚʦʨʝʯʠʚʦʝ ʩʦʩʪʦʷʥʠʝ ʭʨʘʥʠʤʳʭ ʜʘʥʥʳʭ; 

¶ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʧʘʨʘʣʣʝʣʴʥʦʡ ʨʘʙʦʪʦʡ ʧʨʠʣʦʞʝʥʠʡ, 

ʢʦʥʪʨʦʣʠʨʫʶʱʝʡ ʧʨʦʮʝʩʩʳ ʠʭ ʩʦʚʤʝʩʪʥʦʛʦ ʜʦʩʪʫʧʘ ʢ ʙʘʟʝ ʜʘʥʥʳʭ; 

¶ ʩʠʩʪʝʤʳ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ, ʧʦʟʚʦʣʷʶʱʝʡ ʚʦʩʩʪʘʥʦʚʠʪʴ ʙʘʟʫ ʜʘʥʥʳʭ 
ʜʦ ʧʨʝʜʳʜʫʱʝʛʦ ʥʝʧʨʦʪʠʚʦʨʝʯʠʚʦʛʦ ʩʦʩʪʦʷʥʠʷ, ʥʘʨʫʰʝʥʥʦʛʦ ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʘʧʧʘʨʘʪʥʦʛʦ ʠʣʠ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ. 

 

2. Архитектура СУБД 

 

2.1. Трехуровневая архитектура базы данных 

ʆʜʥʠʤ ʠʟ ʚʘʞʥʝʡʰʠʭ ʘʩʧʝʢʪʦʚ ʨʘʟʚʠʪʠʷ ʉʋɹɼ ʷʚʣʷʝʪʩʷ ʠʜʝʷ ʦʪʜʝʣʝʥʠʷ 

ʣʦʛʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʳ ɹɼ ʠ ʤʘʥʠʧʫʣʷʮʠʡ ʜʘʥʥʳʤʠ, ʥʝʦʙʭʦʜʠʤʳʤʠ 

ʧʦʣʴʟʦʚʘʪʝʣʷʤ, ʦʪ ʬʠʟʠʯʝʩʢʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʠʷ, ʪʨʝʙʫʝʤʦʛʦ ʢʦʤʧʴʶʪʝʨʥʳʤ 

ʦʙʦʨʫʜʦʚʘʥʠʝʤ. 

ʆʜʥʘ ʠ ʪʘ ʞʝ ɹɼ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʦʯʢʠ ʟʨʝʥʠʷ ʤʦʞʝʪ ʠʤʝʪʴ ʨʘʟʣʠʯʥʳʝ 

ʫʨʦʚʥʠ ʦʧʠʩʘʥʠʷ. ʇʦ ʯʠʩʣʫ ʫʨʦʚʥʝʡ ʦʧʠʩʘʥʠʷ ʜʘʥʥʳʭ, ʧʦʜʜʝʨʞʠʚʘʝʤʳʭ 

ʉʋɹɼ, ʨʘʟʣʠʯʘʶʪ ʦʜʥʦ-, ʜʚʫʭ- ʠ ʪʨʝʭʫʨʦʚʥʝʚʳʝ ʩʠʩʪʝʤʳ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ 

ʯʘʱʝ ʚʩʝʛʦ ʧʦʜʜʝʨʞʠʚʘʝʪʩʷ ʪʨʝʭʫʨʦʚʥʝʚʘʷ ʘʨʭʠʪʝʢʪʫʨʘ ʦʧʠʩʘʥʠʷ ɹɼ (ʨʠʩ. 

2.1), ʩ ʪʨʝʤʷ ʫʨʦʚʥʷʤʠ ʘʙʩʪʨʘʢʮʠʠ, ʥʘ ʢʦʪʦʨʳʭ ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʙʘʟʫ 

ʜʘʥʥʳʭ. 

ʊʘʢʘʷ ʘʨʭʠʪʝʢʪʫʨʘ ʚʢʣʶʯʘʝʪ: 

¶ ʚʥʝʰʥʠʡ ʫʨʦʚʝʥʴ, ʥʘ ʢʦʪʦʨʦʤ ʧʦʣʴʟʦʚʘʪʝʣʠ ʚʦʩʧʨʠʥʠʤʘʶʪ ʜʘʥʥʳʝ, 
ʛʜʝ ʦʪʜʝʣʴʥʳʝ ʛʨʫʧʧʳ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʠʤʝʶʪ ʩʚʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ (ʇʇ) ʥʘ ʙʘʟʫ 

ʜʘʥʥʳʭ; 

¶ ʚʥʫʪʨʝʥʥʠʡ ʫʨʦʚʝʥʴ, ʥʘ ʢʦʪʦʨʦʤ ʉʋɹɼ ʠ ʦʧʝʨʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ 

ʚʦʩʧʨʠʥʠʤʘʶʪ ʜʘʥʥʳʝ; 

¶ ʢʦʥʮʝʧʪʫʘʣʴʥʳʡ ʫʨʦʚʝʥʴ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʜʘʥʥʳʭ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʡ 
ʜʣʷ ʦʪʦʙʨʘʞʝʥʠʷ ʚʥʝʰʥʝʛʦ ʫʨʦʚʥʷ ʥʘ ʚʥʫʪʨʝʥʥʠʡ ʫʨʦʚʝʥʴ, ʘ ʪʘʢʞʝ ʜʣʷ 

ʦʙʝʩʧʝʯʝʥʠʷ ʥʝʦʙʭʦʜʠʤʦʡ ʠʭ ʥʝʟʘʚʠʩʠʤʦʩʪʠ ʜʨʫʛ ʦʪ ʜʨʫʛʘ; ʦʥ ʩʚʷʟʘʥ ʩ 

ʦʙʦʙʱʝʥʥʳʤ ʧʨʝʜʩʪʘʚʣʝʥʠʝʤ ʧʦʣʴʟʦʚʘʪʝʣʝʡ. 

ʆʧʠʩʘʥʠʝ ʩʪʨʫʢʪʫʨʳ ʜʘʥʥʳʭ ʥʘ ʣʶʙʦʤ ʫʨʦʚʥʝ ʥʘʟʳʚʘʝʪʩʷ ʩʭʝʤʦʡ. 

ʉʫʱʝʩʪʚʫʝʪ ʪʨʠ ʨʘʟʣʠʯʥʳʭ ʪʠʧʘ ʩʭʝʤ ʙʘʟʳ ʜʘʥʥʳʭ, ʢʦʪʦʨʳʝ ʦʧʨʝʜʝʣʷʶʪʩʷ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʫʨʦʚʥʷʤʠ ʘʙʩʪʨʘʢʮʠʠ ʪʨʝʭʫʨʦʚʥʝʚʦʡ ʘʨʭʠʪʝʢʪʫʨʳ. ʅʘ ʩʘʤʦʤ 

ʚʳʩʦʢʦʤ ʫʨʦʚʥʝ ʠʤʝʝʪʩʷ ʥʝʩʢʦʣʴʢʦ ʚʥʝʰʥʠʭ ʩʭʝʤ ʠʣʠ ʧʦʜʩʭʝʤ, ʢʦʪʦʨʳʝ 

ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʨʘʟʥʳʤ ʧʨʝʜʩʪʘʚʣʝʥʠʷʤ ʜʘʥʥʳʭ. ʅʘ ʢʦʥʮʝʧʪʫʘʣʴʥʦʤ ʫʨʦʚʥʝ 

ʦʧʠʩʘʥʠʝ ʙʘʟʳ ʜʘʥʥʳʭ ʥʘʟʳʚʘʶʪ ʢʦʥʮʝʧʪʫʘʣʴʥʦʡ ʩʭʝʤʦʡ, ʘ ʥʘ ʩʘʤʦʤ ʥʠʟʢʦʤ 

ʫʨʦʚʥʝ ʘʙʩʪʨʘʢʮʠʠ ð ʚʥʫʪʨʝʥʥʝʡ ʩʭʝʤʦʡ. 
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ʈʠʩ. 2.1. ʊʨʝʭʫʨʦʚʥʝʚʘʷ ʘʨʭʠʪʝʢʪʫʨʘ ʉʋɹɼ 

 

ʆʩʥʦʚʥʳʤ ʥʘʟʥʘʯʝʥʠʝʤ ʪʨʝʭʫʨʦʚʥʝʚʦʡ ʘʨʭʠʪʝʢʪʫʨʳ ʷʚʣʷʝʪʩʷ 

ʦʙʝʩʧʝʯʝʥʠʝ ʥʝʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʜʘʥʥʳʭ. ʉʫʪʴ ʵʪʦʡ ʥʝʟʘʚʠʩʠʤʦʩʪʠ 

ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʠʟʤʝʥʝʥʠʷ ʥʘ ʥʠʞʥʠʭ ʫʨʦʚʥʷʭ ʥʠʢʘʢ ʥʝ ʚʣʠʷʶʪ ʥʘ 

ʚʝʨʭʥʠʝ ʫʨʦʚʥʠ. ʈʘʟʣʠʯʘʶʪ ʜʚʘ ʪʠʧʘ ʥʝʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʜʘʥʥʳʭ: ʣʦʛʠʯʝʩʢʫʶ ʠ 

ʬʠʟʠʯʝʩʢʫʶ. 

ʃʦʛʠʯʝʩʢʘʷ ʥʝʟʘʚʠʩʠʤʦʩʪʴ ʦʪ ʜʘʥʥʳʭ ʦʟʥʘʯʘʝʪ ʧʦʣʥʫʶ ʟʘʱʠʱʝʥʥʦʩʪʴ 

ʚʥʝʰʥʠʭ ʩʭʝʤ ʦʪ ʠʟʤʝʥʝʥʠʡ, ʚʥʦʩʠʤʳʭ ʚ ʢʦʥʮʝʧʪʫʘʣʴʥʫʶ ʩʭʝʤʫ. ʊʘʢʠʝ 

ʠʟʤʝʥʝʥʠʷ ʢʦʥʮʝʧʪʫʘʣʴʥʦʡ ʩʭʝʤʳ, ʢʘʢ ʜʦʙʘʚʣʝʥʠʝ ʠʣʠ ʫʜʘʣʝʥʠʝ ʥʦʚʳʭ 

ʩʫʱʥʦʩʪʝʡ, ʘʪʨʠʙʫʪʦʚ ʠʣʠ ʩʚʷʟʝʡ, ʜʦʣʞʥʳ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʙʝʟ 

ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʚʥʝʩʝʥʠʷ ʠʟʤʝʥʝʥʠʡ ʚ ʫʞʝ ʩʫʱʝʩʪʚʫʶʱʠʝ ʚʥʝʰʥʠʝ ʩʭʝʤʳ 

ʜʣʷ ʜʨʫʛʠʭ ʛʨʫʧʧ ʧʦʣʴʟʦʚʘʪʝʣʝʡ. 

ʌʠʟʠʯʝʩʢʘʷ ʥʝʟʘʚʠʩʠʤʦʩʪʴ ʦʪ ʜʘʥʥʳʭ ʦʟʥʘʯʘʝʪ ʟʘʱʠʱʝʥʥʦʩʪʴ 

ʢʦʥʮʝʧʪʫʘʣʴʥʦʡ ʩʭʝʤʳ ʦʪ ʠʟʤʝʥʝʥʠʡ, ʚʥʦʩʠʤʳʭ ʚʦ ʚʥʫʪʨʝʥʥʶʶ ʩʭʝʤʫ. 

ʊʘʢʠʝ ʠʟʤʝʥʝʥʠʷ ʚʥʫʪʨʝʥʥʝʡ ʩʭʝʤʳ, ʢʘʢ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʨʘʟʣʠʯʥʳʭ ʬʘʡʣʦʚʳʭ 

ʩʠʩʪʝʤ ʠʣʠ ʩʪʨʫʢʪʫʨ ʭʨʘʥʝʥʠʷ, ʨʘʟʥʳʭ ʫʩʪʨʦʡʩʪʚ ʭʨʘʥʝʥʠʷ, ʤʦʜʠʬʠʢʘʮʠʷ 



 

15 

ʠʥʜʝʢʩʦʚ ʠʣʠ ʭʝʰʠʨʦʚʘʥʠʝ, ʜʦʣʞʥʳ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʙʝʟ ʥʝʦʙʭʦʜʠʤʦʩʪʠ 

ʚʥʝʩʝʥʠʷ ʠʟʤʝʥʝʥʠʡ ʚ ʢʦʥʮʝʧʪʫʘʣʴʥʫʶ ʠʣʠ ʚʥʝʰʥʶʶ ʩʭʝʤʳ. 

ɼʘʣʝʝ ʨʘʩʩʤʦʪʨʠʤ ʢʘʞʜʳʡ ʠʟ ʪʨʝʭ ʥʘʟʚʘʥʥʳʭ ʫʨʦʚʥʝʡ. 

ɺʥʝʰʥʠʡ ʫʨʦʚʝʥʴ ð ʵʪʦ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ ʫʨʦʚʝʥʴ. ʇʦʣʴʟʦʚʘʪʝʣʝʤ 

ʤʦʞʝʪ ʙʳʪʴ ʧʨʦʛʨʘʤʤʠʩʪ, ʠʣʠ ʢʦʥʝʯʥʳʡ ʧʦʣʴʟʦʚʘʪʝʣʴ, ʠʣʠ ʘʜʤʠʥʠʩʪʨʘʪʦʨ 

ʙʘʟʳ ʜʘʥʥʳʭ. ʇʨʝʜʩʪʘʚʣʝʥʠʝ ʙʘʟʳ ʜʘʥʥʳʭ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʧʦʣʴʟʦʚʘʪʝʣʝʡ 

ʥʘʟʳʚʘʝʪʩʷ ʚʥʝʰʥʠʤ ʧʨʝʜʩʪʘʚʣʝʥʠʝʤ. ʂʘʞʜʘʷ ʛʨʫʧʧʘ ʧʦʣʴʟʦʚʘʪʝʣʝʡ 

ʚʳʜʝʣʷʝʪ ʚ ʤʦʜʝʣʠʨʫʝʤʦʡ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ, ʦʙʱʝʡ ʜʣʷ ʚʩʝʡ ʦʨʛʘʥʠʟʘʮʠʠ, 

ʪʝ ʩʫʱʥʦʩʪʠ, ʘʪʨʠʙʫʪʳ ʠ ʩʚʷʟʠ, ʢʦʪʦʨʳʝ ʝʡ ʠʥʪʝʨʝʩʥʳ. ʕʪʠ ʯʘʩʪʠʯʥʳʝ ʠʣʠ 

ʧʝʨʝʦʧʨʝʜʝʣʝʥʥʳʝ ʦʧʠʩʘʥʠʷ ɹɼ ʜʣʷ ʦʪʜʝʣʴʥʳʭ ʛʨʫʧʧ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʠʣʠ 

ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʝ ʥʘ ʦʪʜʝʣʴʥʳʝ ʘʩʧʝʢʪʳ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ ʥʘʟʳʚʘʶʪ 

ʧʦʜʩʭʝʤʦʡ. 

ʂʦʥʮʝʧʪʫʘʣʴʥʳʡ ʫʨʦʚʝʥʴ ʷʚʣʷʝʪʩʷ ʧʨʦʤʝʞʫʪʦʯʥʳʤ ʫʨʦʚʥʝʤ ʚ 

ʪʨʝʭʫʨʦʚʥʝʚʦʡ ʘʨʭʠʪʝʢʪʫʨʝ ʠ ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʚʩʝʡ ʠʥʬʦʨʤʘʮʠʠ 

ʙʘʟʳ ʜʘʥʥʳʭ ʚ ʘʙʩʪʨʘʢʪʥʦʡ ʬʦʨʤʝ. ʆʧʠʩʘʥʠʝ ʙʘʟʳ ʜʘʥʥʳʭ ʥʘ ʵʪʦʤ ʫʨʦʚʥʝ 

ʥʘʟʳʚʘʝʪʩʷ ʢʦʥʮʝʧʪʫʘʣʴʥʦʡ ʩʭʝʤʦʡ, ʢʦʪʦʨʘʷ ʷʚʣʷʝʪʩʷ ʨʝʟʫʣʴʪʘʪʦʤ 

ʢʦʥʮʝʧʪʫʘʣʴʥʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ. 

ʂʦʥʮʝʧʪʫʘʣʴʥʦʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʙʘʟʳ ʜʘʥʥʳʭ ʚʢʣʶʯʘʝʪ ʘʥʘʣʠʟ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʧʦʪʨʝʙʥʦʩʪʝʡ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʠ ʦʧʨʝʜʝʣʝʥʠʝ ʥʫʞʥʳʭ ʠʤ 

ʵʣʝʤʝʥʪʦʚ ʜʘʥʥʳʭ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʢʦʥʮʝʧʪʫʘʣʴʥʘʷ ʩʭʝʤʘ ð ʵʪʦ ʝʜʠʥʦʝ 

ʣʦʛʠʯʝʩʢʦʝ ʦʧʠʩʘʥʠʝ ʚʩʝʭ ʵʣʝʤʝʥʪʦʚ ʜʘʥʥʳʭ ʠ ʦʪʥʦʰʝʥʠʡ ʤʝʞʜʫ ʥʠʤʠ, 

ʣʦʛʠʯʝʩʢʘʷ ʩʪʨʫʢʪʫʨʘ ʚʩʝʡ ʙʘʟʳ ʜʘʥʥʳʭ. ɼʣʷ ʢʘʞʜʦʡ ʙʘʟʳ ʜʘʥʥʳʭ ʠʤʝʝʪʩʷ 

ʪʦʣʴʢʦ ʦʜʥʘ ʢʦʥʮʝʧʪʫʘʣʴʥʘʷ ʩʭʝʤʘ. 

ʂʦʥʮʝʧʪʫʘʣʴʥʘʷ ʩʭʝʤʘ ʜʦʣʞʥʘ ʩʦʜʝʨʞʘʪʴ: 

¶ ʩʫʱʥʦʩʪʠ ʠ ʠʭ ʘʪʨʠʙʫʪʳ; 

¶ ʩʚʷʟʠ ʤʝʞʜʫ ʩʫʱʥʦʩʪʷʤʠ; 

¶ ʦʛʨʘʥʠʯʝʥʠʷ, ʥʘʢʣʘʜʳʚʘʝʤʳʝ ʥʘ ʜʘʥʥʳʝ; 

¶ ʩʝʤʘʥʪʠʯʝʩʢʫʶ ʠʥʬʦʨʤʘʮʠʶ ʦ ʜʘʥʥʳʭ; 

¶ ʦʙʝʩʧʝʯʝʥʠʝ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʧʦʜʜʝʨʞʢʠ ʮʝʣʦʩʪʥʦʩʪʠ ʜʘʥʥʳʭ. 
ɺʥʫʪʨʝʥʥʠʡ ʫʨʦʚʝʥʴ ʷʚʣʷʝʪʩʷ ʪʨʝʪʴʠʤ ʫʨʦʚʥʝʤ ʘʨʭʠʪʝʢʪʫʨʳ ɹɼ. 

ɺʥʫʪʨʝʥʥʷʷ ʩʭʝʤʘ ʦʧʠʩʳʚʘʝʪ ʬʠʟʠʯʝʩʢʫʶ ʨʝʘʣʠʟʘʮʠʶ ʙʘʟʳ ʜʘʥʥʳʭ ʠ 

ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʦʧʪʠʤʘʣʴʥʦʡ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʠ 

ʦʙʝʩʧʝʯʝʥʠʷ ʵʢʦʥʦʤʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʠʩʢʦʚʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ. ɼʣʷ ʢʘʞʜʦʡ 

ʙʘʟʳ ʜʘʥʥʳʭ ʩʫʱʝʩʪʚʫʝʪ ʪʦʣʴʢʦ ʦʜʥʘ ʚʥʫʪʨʝʥʥʷʷ ʩʭʝʤʘ. 

ʅʘ ʚʥʫʪʨʝʥʥʝʤ ʫʨʦʚʥʝ ʭʨʘʥʠʪʩʷ ʩʣʝʜʫʶʱʘʷ ʠʥʬʦʨʤʘʮʠʷ: 

¶ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʜʠʩʢʦʚʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʜʣʷ ʭʨʘʥʝʥʠʷ ʜʘʥʥʳʭ ʠ 

ʠʥʜʝʢʩʦʚ; 

¶ ʦʧʠʩʘʥʠʝ ʧʦʜʨʦʙʥʦʩʪʝʡ ʩʦʭʨʘʥʝʥʠʷ ʟʘʧʠʩʝʡ (ʩ ʫʢʘʟʘʥʠʝʤ ʨʝʘʣʴʥʳʭ 
ʨʘʟʤʝʨʦʚ ʩʦʭʨʘʥʷʝʤʳʭ ʵʣʝʤʝʥʪʦʚ ʜʘʥʥʳʭ); 

¶ ʩʚʝʜʝʥʠʷ ʦ ʨʘʟʤʝʱʝʥʠʠ ʟʘʧʠʩʝʡ; 

¶ ʩʚʝʜʝʥʠʷ ʦ ʩʞʘʪʠʠ ʜʘʥʥʳʭ ʠ ʚʳʙʨʘʥʥʳʭ ʤʝʪʦʜʘʭ ʠʭ ʰʠʬʨʦʚʘʥʠʷ. 
ʉʋɹɼ ʦʪʚʝʯʘʝʪ ʟʘ ʫʩʪʘʥʦʚʣʝʥʠʝ ʩʦʦʪʚʝʪʩʪʚʠʷ ʤʝʞʜʫ ʚʩʝʤʠ ʪʨʝʤʷ ʪʠʧʘʤʠ 

ʩʭʝʤ ʨʘʟʥʳʭ ʫʨʦʚʥʝʡ, ʘ ʪʘʢʞʝ ʟʘ ʧʨʦʚʝʨʢʫ ʠʭ ʥʝʧʨʦʪʠʚʦʨʝʯʠʚʦʩʪʠ. 
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ʅʠʞʝ ʚʥʫʪʨʝʥʥʝʛʦ ʫʨʦʚʥʷ ʥʘʭʦʜʠʪʩʷ ʬʠʟʠʯʝʩʢʠʡ ʫʨʦʚʝʥʴ, ʢʦʪʦʨʳʡ 

ʢʦʥʪʨʦʣʠʨʫʝʪʩʷ ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʦʡ, ʥʦ ʧʦʜ ʨʫʢʦʚʦʜʩʪʚʦʤ ʉʋɹɼ. 

ʌʠʟʠʯʝʩʢʠʡ ʫʨʦʚʝʥʴ ʫʯʠʪʳʚʘʝʪ, ʢʘʢʠʤ ʦʙʨʘʟʦʤ ʜʘʥʥʳʝ ʙʫʜʫʪ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ 

ʤʘʰʠʥʝ. ʆʥ ʦʙʝʩʧʝʯʠʚʘʝʪ ʬʠʟʠʯʝʩʢʠʡ ʚʟʛʣʷʜ ʥʘ ʙʘʟʫ ʜʘʥʥʳʭ: ʜʠʩʢʦʚʦʜʳ, 

ʬʠʟʠʯʝʩʢʠʝ ʘʜʨʝʩʘ, ʠʥʜʝʢʩʳ, ʫʢʘʟʘʪʝʣʠ ʠ ʪ. ʜ. ɿʘ ʵʪʦʪ ʫʨʦʚʝʥʴ ʦʪʚʝʯʘʶʪ 

ʧʨʦʝʢʪʠʨʦʚʱʠʢʠ ʬʠʟʠʯʝʩʢʦʡ ʙʘʟʳ ʜʘʥʥʳʭ, ʢʦʪʦʨʳʝ ʨʘʙʦʪʘʶʪ ʪʦʣʴʢʦ ʩ 

ʠʟʚʝʩʪʥʳʤʠ ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʝ ʵʣʝʤʝʥʪʘʤʠ. ʆʙʣʘʩʪʴ ʠʭ ʠʥʪʝʨʝʩʦʚ: 

ʫʢʘʟʘʪʝʣʠ, ʨʝʘʣʠʟʘʮʠʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ, ʩʧʦʩʦʙʳ ʭʨʘʥʝʥʠʷ 

ʧʦʣʝʡ ʚʥʫʪʨʝʥʥʠʭ ʟʘʧʠʩʝʡ ʥʘ ʜʠʩʢʝ. ʆʜʥʘʢʦ ʬʫʥʢʮʠʠ ʉʋɹɼ ʠ ʦʧʝʨʘʮʠʦʥʥʦʡ 

ʩʠʩʪʝʤʳ ʥʘ ʬʠʟʠʯʝʩʢʦʤ ʫʨʦʚʥʝ ʥʝ ʚʧʦʣʥʝ ʯʝʪʢʦ ʨʘʟʜʝʣʝʥʳ ʠ ʤʦʛʫʪ 

ʚʘʨʴʠʨʦʚʘʪʴʩʷ ʦʪ ʩʠʩʪʝʤʳ ʢ ʩʠʩʪʝʤʝ. 

 

2.2. Функции СУБД 

1) ʋʧʨʘʚʣʝʥʠʝ ʜʘʥʥʳʤʠ ʚʦ ʚʥʝʰʥʝʡ ʧʘʤʷʪʠ 

ɼʘʥʥʘʷ ʬʫʥʢʮʠʷ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʧʦʣʴʟʦʚʘʪʝʣʷʤ ʚʦʟʤʦʞʥʦʩʪʠ ʚʳʧʦʣʥʝʥʠʷ 

ʩʘʤʳʭ ʦʩʥʦʚʥʳʭ ʦʧʝʨʘʮʠʡ, ʢʦʪʦʨʳʝ ʦʩʫʱʝʩʪʚʣʷʶʪʩʷ ʩ ʜʘʥʥʳʤʠ, ð ʵʪʦ 

ʩʦʭʨʘʥʝʥʠʝ, ʠʟʚʣʝʯʝʥʠʝ ʠ ʦʙʥʦʚʣʝʥʠʝ ʠʥʬʦʨʤʘʮʠʠ. ʆʥʘ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ 

ʦʙʝʩʧʝʯʝʥʠʝ ʥʝʦʙʭʦʜʠʤʳʭ ʩʪʨʫʢʪʫʨ ʚʥʝʰʥʝʡ ʧʘʤʷʪʠ ʢʘʢ ʜʣʷ ʭʨʘʥʝʥʠʷ 

ʜʘʥʥʳʭ, ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚʭʦʜʷʱʠʭ ʚ ɹɼ, ʪʘʢ ʠ ʜʣʷ ʩʣʫʞʝʙʥʳʭ ʮʝʣʝʡ, 

ʥʘʧʨʠʤʝʨ ʜʣʷ ʫʩʢʦʨʝʥʠʷ ʜʦʩʪʫʧʘ ʢ ʜʘʥʥʳʤ. 

2) ʋʧʨʘʚʣʝʥʠʝ ʪʨʘʥʟʘʢʮʠʷʤʠ 

ʊʨʘʥʟʘʢʮʠʷ ð ʵʪʦ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʦʧʝʨʘʮʠʡ ʥʘʜ ɹɼ, 

ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʉʋɹɼ ʢʘʢ ʝʜʠʥʦʝ ʮʝʣʦʝ. ʊʨʘʥʟʘʢʮʠʷ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

ʥʘʙʦʨ ʜʝʡʩʪʚʠʡ, ʚʳʧʦʣʥʷʝʤʳʭ ʩ ʮʝʣʴʶ ʜʦʩʪʫʧʘ ʠʣʠ ʠʟʤʝʥʝʥʠʷ ʩʦʜʝʨʞʠʤʦʛʦ 

ʙʘʟʳ ʜʘʥʥʳʭ. ʇʨʠʤʝʨʘʤʠ ʧʨʦʩʪʳʭ ʪʨʘʥʟʘʢʮʠʡ ʤʦʞʝʪ ʩʣʫʞʠʪʴ ʜʦʙʘʚʣʝʥʠʝ, 

ʦʙʥʦʚʣʝʥʠʝ ʠʣʠ ʫʜʘʣʝʥʠʝ ʚ ʙʘʟʝ ʜʘʥʥʳʭ ʩʚʝʜʝʥʠʡ ʦ ʥʝʢʦʝʤ ʦʙʲʝʢʪʝ. ʉʣʦʞʥʘʷ 

ʞʝ ʪʨʘʥʟʘʢʮʠʷ ʦʙʨʘʟʫʝʪʩʷ ʚ ʪʦʤ ʩʣʫʯʘʝ, ʢʦʛʜʘ ʚ ʙʘʟʫ ʜʘʥʥʳʭ ʪʨʝʙʫʝʪʩʷ ʚʥʝʩʪʠ 

ʩʨʘʟʫ ʥʝʩʢʦʣʴʢʦ ʠʟʤʝʥʝʥʠʡ. ʀʥʠʮʠʘʣʠʟʘʮʠʷ ʪʨʘʥʟʘʢʮʠʠ ʤʦʞʝʪ ʙʳʪʴ ʚʳʟʚʘʥʘ 

ʦʪʜʝʣʴʥʳʤ ʧʦʣʴʟʦʚʘʪʝʣʝʤ ʠʣʠ ʧʨʠʢʣʘʜʥʦʡ ʧʨʦʛʨʘʤʤʦʡ. 

3) ɺʦʩʩʪʘʥʦʚʣʝʥʠʝ ʙʘʟʳ ʜʘʥʥʳʭ 

ʆʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʪʨʝʙʦʚʘʥʠʡ ʢ ʉʋɹɼ ʷʚʣʷʝʪʩʷ ʥʘʜʝʞʥʦʩʪʴ ʭʨʘʥʝʥʠʷ 

ʜʘʥʥʳʭ ʚʦ ʚʥʝʰʥʝʡ ʧʘʤʷʪʠ. ʇʦʜ ʥʘʜʝʞʥʦʩʪʴʶ ʭʨʘʥʝʥʠʷ ʧʦʥʠʤʘʝʪʩʷ ʪʦ, ʯʪʦ 

ʉʋɹɼ ʜʦʣʞʥʘ ʙʳʪʴ ʚ ʩʦʩʪʦʷʥʠʠ ʚʦʩʩʪʘʥʦʚʠʪʴ ʧʦʩʣʝʜʥʝʝ ʩʦʛʣʘʩʦʚʘʥʥʦʝ 

ʩʦʩʪʦʷʥʠʝ ɹɼ ʧʦʩʣʝ ʣʶʙʦʛʦ ʘʧʧʘʨʘʪʥʦʛʦ ʠʣʠ ʧʨʦʛʨʘʤʤʥʦʛʦ ʩʙʦʷ. ʆʙʳʯʥʦ 

ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʜʚʘ ʚʦʟʤʦʞʥʳʭ ʚʠʜʘ ʘʧʧʘʨʘʪʥʳʭ ʩʙʦʝʚ: 

¶ ʤʷʛʢʠʝ ʩʙʦʠ, ʢʦʪʦʨʳʝ ʤʦʞʥʦ ʪʨʘʢʪʦʚʘʪʴ ʢʘʢ ʚʥʝʟʘʧʥʫʶ ʦʩʪʘʥʦʚʢʫ 
ʨʘʙʦʪʳ ʢʦʤʧʴʶʪʝʨʘ (ʥʘʧʨʠʤʝʨ, ʘʚʘʨʠʡʥʦʝ ʚʳʢʣʶʯʝʥʠʝ ʧʠʪʘʥʠʷ); 

¶ ʞʝʩʪʢʠʝ ʩʙʦʠ, ʭʘʨʘʢʪʝʨʠʟʫʝʤʳʝ ʧʦʪʝʨʝʡ ʠʥʬʦʨʤʘʮʠʠ ʥʘ ʥʦʩʠʪʝʣʷʭ 

ʚʥʝʰʥʝʡ ʧʘʤʷʪʠ. 

ʇʦʜʜʝʨʞʘʥʠʝ ʥʘʜʝʞʥʦʩʪʠ ʭʨʘʥʝʥʠʷ ʜʘʥʥʳʭ ʚ ɹɼ ʪʨʝʙʫʝʪ ʠʟʙʳʪʦʯʥʦʩʪʠ 

ʭʨʘʥʝʥʠʷ ʜʘʥʥʳʭ, ʧʨʠʯʝʤ ʪʘ ʯʘʩʪʴ ʜʘʥʥʳʭ, ʢʦʪʦʨʘʷ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ 

ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ, ʜʦʣʞʥʘ ʭʨʘʥʠʪʴʩʷ ʦʩʦʙʦ ʥʘʜʝʞʥʦ. ʅʘʠʙʦʣʝʝ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤ ʤʝʪʦʜʦʤ ʧʦʜʜʝʨʞʘʥʠʷ ʪʘʢʦʡ ʠʟʙʳʪʦʯʥʦʡ ʠʥʬʦʨʤʘʮʠʠ 

ʷʚʣʷʝʪʩʷ ʚʝʜʝʥʠʝ ʞʫʨʥʘʣʘ ʠʟʤʝʥʝʥʠʡ ɹɼ. 
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4) ʇʦʜʜʝʨʞʢʘ ʷʟʳʢʦʚ ɹɼ 

ɼʣʷ ʨʘʙʦʪʳ ʩ ʙʘʟʘʤʠ ʜʘʥʥʳʭ ʠʩʧʦʣʴʟʫʶʪʩʷ ʩʧʝʮʠʘʣʴʥʳʝ ʷʟʳʢʠ, 

ʥʘʟʳʚʘʝʤʳʝ ʷʟʳʢʘʤʠ ʙʘʟ ʜʘʥʥʳʭ. 

ɺ ʩʦʚʨʝʤʝʥʥʳʭ ʉʋɹɼ ʦʙʳʯʥʦ ʧʦʜʜʝʨʞʠʚʘʝʪʩʷ ʝʜʠʥʳʡ 

ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʡ ʷʟʳʢ, ʩʦʜʝʨʞʘʱʠʡ ʚʩʝ ʥʝʦʙʭʦʜʠʤʳʝ ʩʨʝʜʩʪʚʘ ʜʣʷ ʨʘʙʦʪʳ ʩ 

ɹɼ, ʥʘʯʠʥʘʷ ʦʪ ʝʝ ʩʦʟʜʘʥʠʷ, ʠ ʦʙʝʩʧʝʯʠʚʘʶʱʠʡ ʙʘʟʦʚʳʡ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ 

ʠʥʪʝʨʬʝʡʩ ʩ ʙʘʟʘʤʠ ʜʘʥʥʳʭ. ʉʪʘʥʜʘʨʪʥʳʤ ʷʟʳʢʦʤ ʥʘʠʙʦʣʝʝ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʨʝʣʷʮʠʦʥʥʳʭ ʉʋɹɼ ʷʚʣʷʝʪʩʷ ʷʟʳʢ SQL 

(Structured Query Language ð ʷʟʳʢ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʭ ʟʘʧʨʦʩʦʚ). ʗʟʳʢ SQL 

ʧʦʟʚʦʣʷʝʪ ʦʧʨʝʜʝʣʷʪʴ ʩʭʝʤʫ ʨʝʣʷʮʠʦʥʥʦʡ ɹɼ ʠ ʤʘʥʠʧʫʣʠʨʦʚʘʪʴ ʜʘʥʥʳʤʠ. 

5) ʉʣʦʚʘʨʴ ʜʘʥʥʳʭ 

ʆʜʥʦʡ ʠʟ ʦʩʥʦʚʦʧʦʣʘʛʘʶʱʠʭ ʠʜʝʡ ʨʘʩʩʤʦʪʨʝʥʥʦʡ ʚʳʰʝ ʪʨʝʭʫʨʦʚʥʝʚʦʡ 

ʘʨʭʠʪʝʢʪʫʨʳ ʷʚʣʷʝʪʩʷ ʥʘʣʠʯʠʝ ʠʥʪʝʛʨʠʨʦʚʘʥʥʦʛʦ ʩʠʩʪʝʤʥʦʛʦ ʢʘʪʘʣʦʛʘ ʩ 

ʜʘʥʥʳʤʠ ʦ ʩʭʝʤʘʭ, ʧʦʣʴʟʦʚʘʪʝʣʷʭ, ʧʨʠʣʦʞʝʥʠʷʭ ʠ ʪ. ʜ. ʉʠʩʪʝʤʥʳʡ ʢʘʪʘʣʦʛ, 

ʢʦʪʦʨʳʡ ʝʱʝ ʥʘʟʳʚʘʶʪ ʩʣʦʚʘʨʝʤ ʜʘʥʥʳʭ, ʷʚʣʷʝʪʩʷ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʭʨʘʥʠʣʠʱʝʤ ʠʥʬʦʨʤʘʮʠʠ, ʦʧʠʩʳʚʘʶʱʝʡ ʜʘʥʥʳʝ ʚ ʙʘʟʝ ʜʘʥʥʳʭ. 

ʇʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ ʢʘʪʘʣʦʛ ʜʦʩʪʫʧʝʥ ʢʘʢ ʧʦʣʴʟʦʚʘʪʝʣʷʤ, ʪʘʢ ʠ ʬʫʥʢʮʠʷʤ 

ʉʋɹɼ. ʆʙʳʯʥʦ ʚ ʩʣʦʚʘʨʝ ʜʘʥʥʳʭ: ʩʦʜʝʨʞʠʪʩʷ ʩʣʝʜʫʶʱʘʷ ʠʥʬʦʨʤʘʮʠʷ: 

¶ ʠʤʝʥʘ, ʪʠʧʳ ʠ ʨʘʟʤʝʨʳ ʵʣʝʤʝʥʪʦʚ ʜʘʥʥʳʭ; 

¶ ʠʤʝʥʘ ʩʚʷʟʝʡ; 

¶ ʥʘʢʣʘʜʳʚʘʝʤʳʝ ʥʘ ʜʘʥʥʳʝ ʦʛʨʘʥʠʯʝʥʠʷ ʧʦʜʜʝʨʞʢʠ ʮʝʣʦʩʪʥʦʩʪʠ; 

¶ ʠʤʝʥʘ ʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʢʦʪʦʨʳʤ ʧʨʝʜʦʩʪʘʚʣʝʥʦ ʧʨʘʚʦ ʜʦʩʪʫʧʘ ʢ 

ʜʘʥʥʳʤ; 

¶ ʚʥʝʰʥʷʷ, ʢʦʥʮʝʧʪʫʘʣʴʥʘʷ ʠ ʚʥʫʪʨʝʥʥʷʷ ʩʭʝʤʳ ʠ ʦʪʦʙʨʘʞʝʥʠʷ ʤʝʞʜʫ 
ʥʠʤʠ; 

¶ ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʜʘʥʥʳʝ, ʥʘʧʨʠʤʝʨ ʯʘʩʪʦʪʘ ʪʨʘʥʟʘʢʮʠʡ ʠ ʩʯʝʪʯʠʢʠ 
ʦʙʨʘʱʝʥʠʡ ʢ ʦʙʲʝʢʪʘʤ ʙʘʟʳ ʜʘʥʥʳʭ. 

6) ʋʧʨʘʚʣʝʥʠʝ ʧʘʨʘʣʣʝʣʴʥʳʤ ʜʦʩʪʫʧʦʤ 

ʆʜʥʘ ʠʟ ʦʩʥʦʚʥʳʭ ʮʝʣʝʡ ʩʦʟʜʘʥʠʷ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʉʋɹɼ ʟʘʢʣʶʯʘʝʪʩʷ ʚ 

ʪʦʤ, ʯʪʦʙʳ ʤʥʦʞʝʩʪʚʦ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʤʦʛʣʦ ʦʩʫʱʝʩʪʚʣʷʪʴ ʧʘʨʘʣʣʝʣʴʥʳʡ 

ʜʦʩʪʫʧ ʢ ʩʦʚʤʝʩʪʥʦ ʦʙʨʘʙʘʪʳʚʘʝʤʳʤ ʜʘʥʥʳʤ. ʇʘʨʘʣʣʝʣʴʥʳʡ ʜʦʩʪʫʧ 

ʩʨʘʚʥʠʪʝʣʴʥʦ ʧʨʦʩʪʦ ʦʨʛʘʥʠʟʦʚʘʪʴ, ʝʩʣʠ ʚʩʝ ʧʦʣʴʟʦʚʘʪʝʣʠ ʚʳʧʦʣʥʷʶʪ ʪʦʣʴʢʦ 

ʯʪʝʥʠʝ ʜʘʥʥʳʭ, ʧʦʩʢʦʣʴʢʫ ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʦʥʠ ʥʝ ʤʦʛʫʪ ʧʦʤʝʰʘʪʴ ʜʨʫʛ ʜʨʫʛʫ. 

ʆʜʥʘʢʦ ʢʦʛʜʘ ʜʚʘ ʠʣʠ ʙʦʣʴʰʝ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʦʜʥʦʚʨʝʤʝʥʥʦ ʧʦʣʫʯʘʶʪ ʜʦʩʪʫʧ 

ʢ ʙʘʟʝ ʜʘʥʥʳʭ, ʢʦʥʬʣʠʢʪ ʩ ʥʝʞʝʣʘʪʝʣʴʥʳʤʠ ʧʦʩʣʝʜʩʪʚʠʷʤʠ ʣʝʛʢʦ ʤʦʞʝʪ 

ʚʦʟʥʠʢʥʫʪʴ, ʥʘʧʨʠʤʝʨ, ʝʩʣʠ ʭʦʪʷ ʙʳ ʦʜʠʥ ʠʟ ʥʠʭ ʧʦʧʳʪʘʝʪʩʷ ʦʙʥʦʚʠʪʴ 

ʜʘʥʥʳʝ. 

ʉʋɹɼ ʜʦʣʞʥʘ ʛʘʨʘʥʪʠʨʦʚʘʪʴ, ʯʪʦ ʧʨʠ ʦʜʥʦʚʨʝʤʝʥʥʦʤ ʜʦʩʪʫʧʝ ʢ ʙʘʟʝ 

ʜʘʥʥʳʭ ʤʥʦʛʠʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʧʦʜʦʙʥʳʭ ʢʦʥʬʣʠʢʪʦʚ ʥʝ ʧʨʦʠʟʦʡʜʝʪ. 

7) ʋʧʨʘʚʣʝʥʠʝ ʙʫʬʝʨʘʤʠ ʦʧʝʨʘʪʠʚʥʦʡ ʧʘʤʷʪʠ 

ʉʋɹɼ ʦʙʳʯʥʦ ʨʘʙʦʪʘʶʪ ʩ ɹɼ ʟʥʘʯʠʪʝʣʴʥʦʛʦ ʨʘʟʤʝʨʘ. ʇʦʥʷʪʥʦ, ʯʪʦ ʝʩʣʠ 

ʧʨʠ ʦʙʨʘʱʝʥʠʠ ʢ ʣʶʙʦʤʫ ʵʣʝʤʝʥʪʫ ʜʘʥʥʳʭ ʙʫʜʝʪ ʧʨʦʠʟʚʦʜʠʪʴʩʷ ʦʙʤʝʥ ʩ 

ʚʥʝʰʥʝʡ ʧʘʤʷʪʴʶ, ʪʦ ʚʩʷ ʩʠʩʪʝʤʘ ʙʫʜʝʪ ʨʘʙʦʪʘʪʴ ʩʦ ʩʢʦʨʦʩʪʴʶ ʫʩʪʨʦʡʩʪʚʘ 

ʚʥʝʰʥʝʡ ʧʘʤʷʪʠ. ʇʨʘʢʪʠʯʝʩʢʠ ʝʜʠʥʩʪʚʝʥʥʳʤ ʩʧʦʩʦʙʦʤ ʨʝʘʣʴʥʦʛʦ 
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ʫʚʝʣʠʯʝʥʠʷ ʵʪʦʡ ʩʢʦʨʦʩʪʠ ʷʚʣʷʝʪʩʷ ʙʫʬʝʨʠʟʘʮʠʷ ʜʘʥʥʳʭ ʚ ʦʧʝʨʘʪʠʚʥʦʡ 

ʧʘʤʷʪʠ. ɺ ʨʘʟʚʠʪʳʭ ʉʋɹɼ ʧʦʜʜʝʨʞʠʚʘʝʪʩʷ ʩʦʙʩʪʚʝʥʥʳʡ ʥʘʙʦʨ ʙʫʬʝʨʦʚ 

ʦʧʝʨʘʪʠʚʥʦʡ ʧʘʤʷʪʠ ʩ ʩʦʙʩʪʚʝʥʥʦʡ ʜʠʩʮʠʧʣʠʥʦʡ ʟʘʤʝʥʳ ʙʫʬʝʨʦʚ. 

8) ʂʦʥʪʨʦʣʴ ʜʦʩʪʫʧʘ ʢ ʜʘʥʥʳʤ 

ʉʋɹɼ ʜʦʣʞʥʘ ʠʤʝʪʴ ʤʝʭʘʥʠʟʤ, ʛʘʨʘʥʪʠʨʫʶʱʠʡ ʚʦʟʤʦʞʥʦʩʪʴ ʜʦʩʪʫʧʘ ʢ 

ʙʘʟʝ ʜʘʥʥʳʭ ʪʦʣʴʢʦ ʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʳʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʠ ʟʘʱʠʱʘʶʱʠʡ ʝʝ ʦʪ 

ʣʶʙʦʛʦ ʥʝʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʦʛʦ ʜʦʩʪʫʧʘ. 

ɺ ʩʦʚʨʝʤʝʥʥʳʭ ʉʋɹɼ ʧʦʜʜʝʨʞʠʚʘʝʪʩʷ ʦʜʠʥ ʠʟ ʜʚʫʭ ʰʠʨʦʢʦ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʧʦʜʭʦʜʦʚ ʢ ʚʦʧʨʦʩʫ ʦʙʝʩʧʝʯʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʜʘʥʥʳʭ: 

ʠʟʙʠʨʘʪʝʣʴʥʳʡ ʧʦʜʭʦʜ ʠʣʠ ʦʙʷʟʘʪʝʣʴʥʳʡ ʧʦʜʭʦʜ. 

ɺ ʙʦʣʴʰʠʥʩʪʚʝ ʩʦʚʨʝʤʝʥʥʳʭ ʩʠʩʪʝʤ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪʩʷ ʠʟʙʠʨʘʪʝʣʴʥʳʡ 

ʧʦʜʭʦʜ, ʧʨʠ ʢʦʪʦʨʦʤ ʥʝʢʠʡ ʧʦʣʴʟʦʚʘʪʝʣʴ ʦʙʣʘʜʘʝʪ ʨʘʟʣʠʯʥʳʤʠ ʧʨʘʚʘʤʠ ʧʨʠ 

ʨʘʙʦʪʝ ʩ ʨʘʟʥʳʤʠ ʦʙʲʝʢʪʘʤʠ. ɿʥʘʯʠʪʝʣʴʥʦ ʨʝʞʝ ʧʨʠʤʝʥʷʝʪʩʷ 

ʘʣʴʪʝʨʥʘʪʠʚʥʳʡ, ʦʙʷʟʘʪʝʣʴʥʳʡ ʧʦʜʭʦʜ, ʛʜʝ ʢʘʞʜʦʤʫ ʦʙʲʝʢʪʫ ʜʘʥʥʳʭ 

ʧʨʠʩʚʘʠʚʘʝʪʩʷ ʥʝʢʦʪʦʨʳʡ ʢʣʘʩʩʠʬʠʢʘʮʠʦʥʥʳʡ ʫʨʦʚʝʥʴ, ʘ ʢʘʞʜʳʡ 

ʧʦʣʴʟʦʚʘʪʝʣʴ ʦʙʣʘʜʘʝʪ ʥʝʢʦʪʦʨʳʤ ʫʨʦʚʥʝʤ ʜʦʧʫʩʢʘ. 

9) ʇʦʜʜʝʨʞʢʘ ʮʝʣʦʩʪʥʦʩʪʠ ʜʘʥʥʳʭ 

ʊʝʨʤʠʥ ʮʝʣʦʩʪʥʦʩʪʴ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʦʧʠʩʘʥʠʷ ʢʦʨʨʝʢʪʥʦʩʪʠ ʠ 

ʥʝʧʨʦʪʠʚʦʨʝʯʠʚʦʩʪʠ ʭʨʘʥʠʤʳʭ ʚ ɹɼ ʜʘʥʥʳʭ. ʈʝʘʣʠʟʘʮʠʷ ʧʦʜʜʝʨʞʢʠ 

ʮʝʣʦʩʪʥʦʩʪʠ ʜʘʥʥʳʭ ʧʨʝʜʧʦʣʘʛʘʝʪ, ʯʪʦ ʉʋɹɼ ʜʦʣʞʥʘ ʩʦʜʝʨʞʘʪʴ ʩʚʝʜʝʥʠʷ ʦ 

ʪʝʭ ʧʨʘʚʠʣʘʭ, ʢʦʪʦʨʳʝ ʥʝʣʴʟʷ ʥʘʨʫʰʘʪʴ ʧʨʠ ʨʘʙʦʪʝ ʩ ʜʘʥʥʳʤʠ, ʠ ʦʙʣʘʜʘʪʴ 

ʠʥʩʪʨʫʤʝʥʪʘʤʠ ʢʦʥʪʨʦʣʷ ʟʘ ʪʝʤ, ʯʪʦʙʳ ʜʘʥʥʳʝ ʠ ʠʭ ʠʟʤʝʥʝʥʠʷ 

ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʠ ʟʘʜʘʥʥʳʤ ʧʨʘʚʠʣʘʤ. 

 

2.3. Языки баз данных 

ɺ ʉʋɹɼ ʧʦʜʜʝʨʞʠʚʘʝʪʩʷ ʥʝʩʢʦʣʴʢʦ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʧʦ ʩʚʦʠʤ 

ʬʫʥʢʮʠʷʤ ʧʦʜʲʷʟʳʢʦʚ. ʀʭ ʤʦʞʥʦ ʨʘʟʙʠʪʴ ʥʘ ʜʚʝ ʢʘʪʝʛʦʨʠʠ: 

ƴ ʷʟʳʢ ʦʧʨʝʜʝʣʝʥʠʷ ʜʘʥʥʳʭ ɹɼ ð ʗʆɼ {DDL  ð Data Definition 

Language); 

ƴ ʷʟʳʢ ʤʘʥʠʧʫʣʠʨʦʚʘʥʠʷ ʜʘʥʥʳʤʠð ʗʄɼ (DML ð Data Manipulation , 

Language). 

 

2.3.1 ʗʟʳʢ ʦʧʨʝʜʝʣʝʥʠʷ ʜʘʥʥʳʭ 

ʗʟʳʢ ʦʧʨʝʜʝʣʝʥʠʷ ʜʘʥʥʳʭ ð ʦʧʠʩʘʪʝʣʴʥʳʡ ʷʟʳʢ, ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʦʛʦ 

ʦʧʠʩʳʚʘʝʪʩʷ ʧʨʝʜʤʝʪʥʘʷ ʦʙʣʘʩʪʴ: ʠʤʝʥʫʶʪʩʷ ʦʙʲʝʢʪʳ, ʦʧʨʝʜʝʣʷʶʪʩʷ ʠʭ 

ʩʚʦʡʩʪʚʘ ʠ ʩʚʷʟʠ ʤʝʞʜʫ ʦʙʲʝʢʪʘʤʠ. ʆʥ ʠʩʧʦʣʴʟʫʝʪʩʷ ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ ʜʣʷ 

ʦʧʨʝʜʝʣʝʥʠʷ ʣʦʛʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʳ ɹɼ. 

ʉʭʝʤʘ ʙʘʟʳ ʜʘʥʥʳʭ, ʚʳʨʘʞʝʥʥʘʷ ʚ ʪʝʨʤʠʥʘʭ ʩʧʝʮʠʘʣʴʥʦʛʦ ʷʟʳʢʘ 

ʦʧʨʝʜʝʣʝʥʠʷ ʜʘʥʥʳʭ, ʩʦʩʪʦʠʪ ʠʟ ʥʘʙʦʨʘ ʦʧʨʝʜʝʣʝʥʠʡ. ʗʟʳʢ ʗʆɼ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʢʘʢ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʥʦʚʦʡ ʩʭʝʤʳ, ʪʘʢ ʠ ʜʣʷ ʤʦʜʠʬʠʢʘʮʠʠ ʫʞʝ 

ʩʫʱʝʩʪʚʫʶʱʝʡ. 

ʈʝʟʫʣʴʪʘʪʦʤ ʢʦʤʧʠʣʷʮʠʠ ʗʆɼ ð ʦʧʝʨʘʪʦʨʦʚ ʷʚʣʷʝʪʩʷ ʥʘʙʦʨ ʪʘʙʣʠʮ, 

ʭʨʘʥʠʤʳʡ ʚ ʩʠʩʪʝʤʥʦʤ ʢʘʪʘʣʦʛʝ, ʚ ʢʦʪʦʨʦʤ ʩʦʜʝʨʞʘʪʩʷ ʤʝʪʘʜʘʥʥʳʝ ð ʪ. ʝ. 

ʜʘʥʥʳʝ, ʢʦʪʦʨʳʝ ʚʢʣʶʯʘʶʪ ʦʧʨʝʜʝʣʝʥʠʷ ʟʘʧʠʩʝʡ, ʵʣʝʤʝʥʪʦʚ ʜʘʥʥʳʭ, ʘ ʪʘʢʞʝ 
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ʜʨʫʛʠʝ ʦʙʲʝʢʪʳ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʝ ʠʥʪʝʨʝʩ ʜʣʷ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʠʣʠ 

ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʨʘʙʦʪʳ ʉʋɹɼ. ʇʝʨʝʜ ʜʦʩʪʫʧʦʤ ʢ ʨʝʘʣʴʥʳʤ ʜʘʥʥʳʤ ʉʋɹɼ 

ʦʙʳʯʥʦ ʦʙʨʘʱʘʝʪʩʷ ʢ ʩʠʩʪʝʤʥʦʤʫ ʢʘʪʘʣʦʛʫ. 

 

2.3.2 ʗʟʳʢʠ ʤʘʥʠʧʫʣʠʨʦʚʘʥʠʷ ʜʘʥʥʳʤʠ 

ʗʟʳʢ ʤʘʥʠʧʫʣʠʨʦʚʘʥʠʷ ʜʘʥʥʳʤʠ ʩʦʜʝʨʞʠʪ ʥʘʙʦʨ ʦʧʝʨʘʪʦʨʦʚ 

ʤʘʥʠʧʫʣʠʨʦʚʘʥʠʷ ʜʘʥʥʳʤʠ, ʪ. ʝ. ʦʧʝʨʘʪʦʨʦʚ, ʧʦʟʚʦʣʷʶʱʠʭ ʟʘʥʦʩʠʪʴ ʜʘʥʥʳʝ 

ʚ ɹɼ, ʫʜʘʣʷʪʴ, ʤʦʜʠʬʠʮʠʨʦʚʘʪʴ ʠʣʠ ʚʳʙʠʨʘʪʴ ʩʫʱʝʩʪʚʫʶʱʠʝ ʜʘʥʥʳʝ. 

ʄʥʦʞʝʩʪʚʦ ʦʧʝʨʘʮʠʡ ʥʘʜ ʜʘʥʥʳʤʠ ʤʦʞʥʦ ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʪʴ 

ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ:. 

1. ʦʧʝʨʘʮʠʠ ʩʝʣʝʢʮʠʠ; 

2. ʜʝʡʩʪʚʠʷ ʥʘʜ ʜʘʥʥʳʤʠ: 

¶ ʚʢʣʶʯʝʥʠʝ ð ʚʚʦʜ ʵʢʟʝʤʧʣʷʨʘ ʟʘʧʠʩʠ ʚ ɹɼ ʩ ʫʩʪʘʥʦʚʢʦʡ ʝʛʦ 

ʩʚʷʟʝʡ; 

¶ ʫʜʘʣʝʥʠʝ   ð   ʠʩʢʣʶʯʝʥʠʝ   ʵʢʟʝʤʧʣʷʨʘ   ʟʘʧʠʩʠ   ʠʟ   ɹɼ ʩ 

ʫʩʪʘʥʦʚʢʦʡ ʥʦʚʳʭ ʩʚʷʟʝʡ; 

¶ ʤʦʜʠʬʠʢʘʮʠʷ ð ʠʟʤʝʥʝʥʠʝ ʩʦʜʝʨʞʠʤʦʛʦ ʵʢʟʝʤʧʣʷʨʘ ʟʘʧʠʩʠ ʠ 

ʢʦʨʨʝʢʮʠʷ ʩʚʷʟʝʡ ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ. 

ʗʟʳʢʠ ʤʘʥʠʧʫʣʠʨʦʚʘʥʠʷ ʜʘʥʥʳʤʠ ʜʝʣʷʪʩʷ ʥʘ ʜʚʘ ʪʠʧʘ. ʕʪʦ ʨʘʟʜʝʣʝʥʠʝ 

ʦʙʫʩʣʦʚʣʝʥʦ ʢʦʨʝʥʥʳʤ ʨʘʟʣʠʯʠʝʤ ʚ ʧʦʜʭʦʜʘʭ ʢ ʨʘʙʦʪʝ ʩ ʜʘʥʥʳʤʠ, ʘ 

ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʨʘʟʣʠʯʠʝʤ ʚ ʙʘʟʦʚʳʭ ʢʦʥʩʪʨʫʢʮʠʷʭ ʚ ʨʘʙʦʪʝ ʩ ʜʘʥʥʳʤʠ. 

ʇʝʨʚʳʡ ʪʠʧ ð ʵʪʦ ʧʨʦʮʝʜʫʨʥʳʡ ʗʄɼ. 

ɺʪʦʨʦʡ ʪʠʧ ð ʵʪʦ ʜʝʢʣʘʨʘʪʠʚʥʳʡ (ʥʝʧʨʦʮʝʜʫʨʥʳʡ) ʗʄɼ. 

ʂ ʧʨʦʮʝʜʫʨʥʳʤ ʷʟʳʢʘʤ ʤʘʥʠʧʫʣʠʨʦʚʘʥʠʷ ʜʘʥʥʳʤʠ ʦʪʥʦʩʷʪʩʷ ʠ ʷʟʳʢʠ, 

ʧʦʜʜʝʨʞʠʚʘʶʱʠʝ ʦʧʝʨʘʮʠʠ ʨʝʣʷʮʠʦʥʥʦʡ ʘʣʛʝʙʨʳ, ʢʦʪʦʨʫʶ ʦʩʥʦʚʦʧʦʣʦʞʥʠʢ 

ʪʝʦʨʠʠ ʨʝʣʷʮʠʦʥʥʳʭ ʙʘʟ ʜʘʥʥʳʭ ʕ. ʌ. ʂʦʜʜ ʚʚʝʣ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ 

ʨʝʣʷʮʠʦʥʥʦʡ ʙʘʟʦʡ ʜʘʥʥʳʭ. ʈʝʣʷʮʠʦʥʥʘʷ ʘʣʛʝʙʨʘ ð ʵʪʦ ʧʨʦʮʝʜʫʨʥʳʡ ʷʟʳʢ 

ʦʙʨʘʙʦʪʢʠ ʨʝʣʷʮʠʦʥʥʳʭ ʪʘʙʣʠʮ, ʛʜʝ ʚ ʢʘʯʝʩʪʚʝ ʦʧʝʨʘʥʜʦʚ ʚʳʩʪʫʧʘʶʪ 

ʪʘʙʣʠʮʳ ʚ ʮʝʣʦʤ. 

ɼʝʢʣʘʨʘʪʠʚʥʳʝ ʷʟʳʢʠ ʧʨʝʜʦʩʪʘʚʣʷʶʪ ʧʦʣʴʟʦʚʘʪʝʣʶ ʩʨʝʜʩʪʚʘ, 

ʧʦʟʚʦʣʷʶʱʠʝ ʫʢʘʟʘʪʴ ʣʠʰʴ ʪʦ, ʢʘʢʠʝ ʜʘʥʥʳʝ ʪʨʝʙʫʶʪʩʷ. ʈʝʰʝʥʠʝ ʚʦʧʨʦʩʘ ʦ 

ʪʦʤ, ʢʘʢ ʠʭ ʩʣʝʜʫʝʪ ʠʟʚʣʝʢʘʪʴ, ʙʝʨʝʪ ʥʘ ʩʝʙʷ ʧʨʦʮʝʩʩʦʨ ʜʘʥʥʦʛʦ ʷʟʳʢʘ, 

ʨʘʙʦʪʘʶʱʠʡ ʩ ʮʝʣʳʤʠ ʥʘʙʦʨʘʤʠ ʟʘʧʠʩʝʡ. 

ʈʝʣ̫ʮʠʦʥʥʳʝ ʉʋɹɼ ʦʙʳʯʥʦ ʚʢʣʶʯʘʶʪ ʧʦʜʜʝʨʞʢʫ ʥʝʧʨʦʮʝʜʫʨʥʳʭ 

ʷʟʳʢʦʚ ʤʘʥʠʧʫʣʠʨʦʚʘʥʠʷ ʜʘʥʥʳʤʠ ð ʯʘʱʝ ʚʩʝʛʦ ʵʪʦ ʙʳʚʘʝʪ ʷʟʳʢ 

ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʭ ʟʘʧʨʦʩʦʚ SQL ʠʣʠ ʷʟʳʢ ʟʘʧʨʦʩʦʚ ʧʦ ʦʙʨʘʟʮʫ QBE. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʦʨʤʦʡ ʷʚʣʷʝʪʩʷ ʧʦʜʜʝʨʞʢʘ ʜʝʢʣʘʨʘʪʠʚʥʦʛʦ ʷʟʳʢʘ 

SQL, ʚ ʦʩʥʦʚʝ ʢʦʪʦʨʦʛʦ ʣʝʞʠʪ ʨʝʣʷʮʠʦʥʥʦʝ ʠʩʯʠʩʣʝʥʠʝ, ʪʘʢʞʝ ʚʚʝʜʝʥʥʦʝ ʕ 

ʂʦʜʜʦʤ. ʕʪʦʪ ʷʟʳʢ ʩʪʘʣ ʩʪʘʥʜʘʨʪʦʤ ʜʣʷ ʷʟʳʢʦʚ ʨʝʣʷʮʠʦʥʥʳʭ ʙʘʟ ʜʘʥʥʳʭ, ʯʪʦ 

ʧʦʟʚʦʣʷʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʦʜʠʥ ʠ ʪʦʪ ʞʝ ʩʠʥʪʘʢʩʠʩ ʠ ʩʪʨʫʢʪʫʨʫ ʢʦʤʘʥʜ ʧʨʠ 

ʧʝʨʝʭʦʜʝ ʦʪ ʦʜʥʦʡ ʉʋɹɼ ʢ ʜʨʫʛʦʡ 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʷʟʳʢ SQL ʠʤʝʝʪ ʩʨʘʟʫ ʜʚʘ ʢʦʤʧʦʥʝʥʪʘ: ʷʟʳʢ DDL 

(ʗʆɼ) ʜʣʷ ʦʧʠʩʘʥʠʷ ʩʪʨʫʢʪʫʨʳ ʙʘʟʳ ʜʘʥʥʳʭ, ʠ ʷʟʳʢ DML (ʗʄɼ) ʜʣʷ 

ʚʳʙʦʨʢʠ ʠ ʦʙʥʦʚʣʝʥʠʷ ʜʘʥʥʳʭ. 
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ɼʨʫʛʠʤ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʝʤʳʤ ʷʟʳʢʦʤ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ ʷʚʣʷʝʪʩʷ ʷʟʳʢ 

QBE, ʢʦʪʦʨʳʡ ʟʘʩʣʫʞʠʣ ʨʝʧʫʪʘʮʠʶ ʦʜʥʦʛʦ ʠʟ ʩʘʤʳʭ ʧʨʦʩʪʳʭ ʩʧʦʩʦʙʦʚ 

ʠʟʚʣʝʯʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʠʟ ʙʘʟʳ ʜʘʥʥʳʭ. ʆʩʦʙʝʥʥʦ ʵʪʦ ʮʝʥʥʦ ʜʣʷ 

ʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʥʝ ʷʚʣʷʶʱʠʭʩʷ ʧʨʦʬʝʩʩʠʦʥʘʣʘʤʠ ʚ ʵʪʦʡ ʦʙʣʘʩʪʠ ʗʟʳʢ 

ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʛʨʘʬʠʯʝʩʢʠʝ ʩʨʝʜʩʪʚʘ ʩʦʟʜʘʥʠʷ ʟʘʧʨʦʩʦʚ ʥʘ ʚʳʙʦʨʢʫ ʜʘʥʥʳʭ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʰʘʙʣʦʥʦʚ ʆʪʚʝʪ ʥʘ ʟʘʧʨʦʩ ʪʘʢʞʝ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

ʛʨʘʬʠʯʝʩʢʫʶ ʠʥʬʦʨʤʘʮʠʶ 

ʏʘʩʪʴ ʥʝʧʨʦʮʝʜʫʨʥʦʛʦ ʷʟʳʢʘ ʗʄɼ, ʢʦʪʦʨʘʷ ʦʪʚʝʯʘʝʪ ʟʘ ʠʟʚʣʝʯʝʥʠʝ 

ʜʘʥʥʳʭ, ʥʘʟʳʚʘʝʪʩʷ ʷʟʳʢʦʤ ʟʘʧʨʦʩʦʚ ʗʟʳʢ ʟʘʧʨʦʩʦʚ ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʢʘʢ 

ʚʳʩʦʢʦʫʨʦʚʥʝʚʳʡ ʫʟʢʦʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʡ ʷʟʳʢ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʡ ʜʣʷ 

ʫʜʦʚʣʝʪʚʦʨʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʪʨʝʙʦʚʘʥʠʡ ʧʦ ʚʳʙʦʨʢʝ ʠʥʬʦʨʤʘʮʠʠ ʠʟ ʙʘʟʳ 

ʜʘʥʥʳʭ. 

 

2.4. Архитектура многопользовательских СУБД 

 

2.4.1. ʄʦʜʝʣʠ ʜʚʫʭʫʨʦʚʥʝʚʦʡ ʪʝʭʥʦʣʦʛʠʠ "ʢʣʠʝʥʪ ð ʩʝʨʚʝʨ" 

ʉʠʩʪʝʤʫ ʙʘʟ ʜʘʥʥʳʭ ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʩʠʩʪʝʤʫ, ʛʜʝ 

ʦʩʫʱʝʩʪʚʣʝʥʦ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʧʨʦʮʝʩʩʘ ʚʳʧʦʣʥʝʥʠʷ ʧʦ ʧʨʠʥʮʠʧʫ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʜʚʫʭ ʧʨʦʛʨʘʤʤʥʳʭ ʧʨʦʮʝʩʩʦʚ, ʦʜʠʥ ʠʟ ʢʦʪʦʨʳʭ ʚ ʵʪʦʡ 

ʤʦʜʝʣʠ ʥʘʟʳʚʘʝʪʩʷ "ʢʣʠʝʥʪʦʤ", ʘ ʜʨʫʛʦʡ, ʦʙʩʣʫʞʠʚʘʶʱʠʡ ʢʣʠʝʥʪʘ, ð 

ʩʝʨʚʝʨʦʤ (ʤʘʰʠʥʘ, ʭʨʘʥʷʱʘʷ ʙʘʟʳ ʜʘʥʥʳʭ). ʂʣʠʝʥʪʩʢʠʡ ʧʨʦʮʝʩʩ 

ʟʘʧʨʘʰʠʚʘʝʪ ʥʝʢʦʪʦʨʳʝ ʫʩʣʫʛʠ, ʘ ʩʝʨʚʝʨʥʳʡ ʧʨʦʮʝʩʩ ʦʙʝʩʧʝʯʠʚʘʝʪ ʠʭ 

ʚʳʧʦʣʥʝʥʠʝ. ʇʨʠ ʵʪʦʤ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ ʦʜʠʥ ʩʝʨʚʝʨʥʳʡ ʧʨʦʮʝʩʩ ʤʦʞʝʪ 

ʦʙʩʣʫʞʠʪʴ ʤʥʦʞʝʩʪʚʦ ʢʣʠʝʥʪʩʢʠʭ ʧʨʦʮʝʩʩʦʚ (ʨʠʩ. 2.2). 

 

 
 

ʈʠʩ. 2.2. ʉʪʨʫʢʪʫʨʘ ʩʠʩʪʝʤʳ ɹɼ ʩ ʚʳʜʝʣʝʥʠʝʤ ʢʣʠʝʥʪʦʚ ʠ ʩʝʨʚʝʨʘ 

 

ʉʝʨʚʝʨ ʚ ʧʨʦʩʪʝʡʰʝʤ ʩʣʫʯʘʝ ð ʵʪʦ ʩʦʙʩʪʚʝʥʥʦ ʉʋɹɼ. ʆʥ ʧʦʜʜʝʨʞʠʚʘʝʪ 

ʚʩʝ ʦʩʥʦʚʥʳʝ ʬʫʥʢʮʠʠ ʉʋɹɼ ʠ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʧʦʣʥʫʶ ʧʦʜʜʝʨʞʢʫ ʥʘ 

ʚʥʝʰʥʝʤ, ʢʦʥʮʝʧʪʫʘʣʴʥʦʤ ʠ ʚʥʫʪʨʝʥʥʝʤ ʫʨʦʚʥʷʭ. 

ʂʣʠʝʥʪʳ ð ʵʪʦ ʨʘʟʣʠʯʥʳʝ ʧʨʠʣʦʞʝʥʠʷ, ʢʦʪʦʨʳʝ ʚʳʧʦʣʥʷʶʪʩʷ ʥʘʜ 

ʉʋɹɼ. 

ʆʙʳʯʥʦ ʚ ʧʨʠʣʦʞʝʥʠʠ ʚʳʜʝʣʷʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʛʨʫʧʧʳ ʬʫʥʢʮʠʡ: 

¶ ʬʫʥʢʮʠʠ ʚʚʦʜʘ ʠ ʦʪʦʙʨʘʞʝʥʠʷ ʜʘʥʥʳʭ; 
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¶ ʧʨʠʢʣʘʜʥʳʝ ʬʫʥʢʮʠʠ, ʦʧʨʝʜʝʣʷʶʱʠʝ ʦʩʥʦʚʥʳʝ ʘʣʛʦʨʠʪʤʳ ʨʝʰʝʥʠʷ 
ʟʘʜʘʯ ʧʨʠʣʦʞʝʥʠʷ; 

¶ ʬʫʥʢʮʠʠ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ ʚʥʫʪʨʠ ʧʨʠʣʦʞʝʥʠʷ, 

¶ ʬʫʥʢʮʠʠ ʫʧʨʘʚʣʝʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤʠ ʨʝʩʫʨʩʘʤʠ; 

¶ ʩʣʫʞʝʙʥʳʝ ʬʫʥʢʮʠʠ, ʠʛʨʘʶʱʠʝ ʨʦʣʴ ʩʚʷʟʦʢ ʤʝʞʜʫ ʬʫʥʢʮʠʷʤʠ 

ʧʝʨʚʳʭ ʯʝʪʳʨʝʭ ʛʨʫʧʧ. 

ɽʩʣʠ ʚʩʝ ʧʷʪʴ ʢʦʤʧʦʥʝʥʪʦʚ ʧʨʠʣʦʞʝʥʠʷ ʨʘʩʧʨʝʜʝʣʷʶʪʩʷ ʪʦʣʴʢʦ ʤʝʞʜʫ 

ʜʚʫʤʷ ʧʨʦʮʝʩʩʘʤʠ, ʢʦʪʦʨʳʝ ʚʳʧʦʣʥʷʶʪʩʷ ʥʘ ʜʚʫʭ ʧʣʘʪʬʦʨʤʘʭ: ʥʘ ʢʣʠʝʥʪʝ ʠ 

ʥʘ ʩʝʨʚʝʨʝ, ʪʦ ʪʘʢʘʷ ʤʦʜʝʣʴ ʥʘʟʳʚʘʝʪʩʷ ʜʚʫʭʫʨʦʚʥʝʚʦʡ. ʆʥʘ ʠʤʝʝʪ ʥʝʩʢʦʣʴʢʦ 

ʦʩʥʦʚʥʳʭ ʨʘʟʥʦʚʠʜʥʦʩʪʝʡ. ʈʘʩʩʤʦʪʨʠʤ ʠʭ. 

Файловый сервер 

ʄʦʜʝʣʴ ʬʘʡʣʦʚʦʛʦ ʩʝʨʚʝʨʘ ʥʘʟʳʚʘʝʪʩʷ ʤʦʜʝʣʴʶ ʫʜʘʣʝʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ 

ʜʘʥʥʳʤʠ. ɼʘʥʥʘʷ ʤʦʜʝʣʴ ʧʨʝʜʧʦʣʘʛʘʝʪ ʩʣʝʜʫʶʱʝʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʬʫʥʢʮʠʡ - 

ʥʘ ʢʣʠʝʥʪʝ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʧʦʯʪʠ ʚʩʝ ʯʘʩʪʠ ʧʨʠʣʦʞʝʥʠʷ: ʧʨʝʟʝʥʪʘʮʠʦʥʥʘʷ 

ʯʘʩʪʴ ʧʨʠʣʦʞʝʥʠʷ, ʧʨʠʢʣʘʜʥʳʝ ʬʫʥʢʮʠʠ, ʘ ʪʘʢʞʝ ʬʫʥʢʮʠʠ ʫʧʨʘʚʣʝʥʠʷ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʤʠ ʨʝʩʫʨʩʘʤʠ. ʌʘʡʣʦʚʳʡ ʩʝʨʚʝʨ ʩʦʜʝʨʞʠʪ ʬʘʡʣʳ, 

ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʨʘʙʦʪʳ ʧʨʠʣʦʞʝʥʠʡ ʠ ʩʘʤʦʡ ʉʋɹɼ ʠ ʧʦʜʜʝʨʞʠʚʘʝʪ ʜʦʩʪʫʧ 

ʢ ʬʘʡʣʘʤ (ʨʠʩ. 2.3). 

ʌʘʡʣ-ʩʝʨʚʝʨ 

 
ʈʠʩ. 2.3. ʄʦʜʝʣʴ ʬʘʡʣʦʚʦʛʦ ʩʝʨʚʝʨʘ 

 

ʇʦʩʢʦʣʴʢʫ ʧʝʨʝʜʘʯʘ ʬʘʡʣʦʚ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʜʣʠʪʝʣʴʥʫʶ ʧʨʦʮʝʜʫʨʫ, 

ʪʘʢʦʡ ʧʦʜʭʦʜ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʟʥʘʯʠʪʝʣʴʥʳʤ ʩʝʪʝʚʳʤ ʪʨʘʬʠʢʦʤ, ʯʪʦ ʤʦʞʝʪ 

ʧʨʠʚʝʩʪʠ ʢ ʩʥʠʞʝʥʠʶ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʚʩʝʡ ʩʠʩʪʝʤʳ ʚ ʮʝʣʦʤ. 

ʇʦʤʠʤʦ ʵʪʦʛʦ ʥʝʜʦʩʪʘʪʢʘ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʬʘʡʣʦʚʦʛʦ ʩʝʨʚʝʨʘ ʥʝʩʝʪ ʝʱʝ ʠ 

ʜʨʫʛʠʝ: 

¶ ʥʘ ʢʘʞʜʦʡ ʨʘʙʦʯʝʡ ʩʪʘʥʮʠʠ ʜʦʣʞʥʘ ʥʘʭʦʜʠʪʴʩʷ ʧʦʣʥʘʷ ʢʦʧʠʷ ʉʋɹɼ; 

¶ ʫʧʨʘʚʣʝʥʠʝ ʧʘʨʘʣʣʝʣʴʥʦʩʪʴʶ, ʚʦʩʩʪʘʥʦʚʣʝʥʠʝʤ ʠ ʮʝʣʦʩʪʥʦʩʪʴʶ 

ʫʩʣʦʞʥʷʝʪʩʷ, ʧʦʩʢʦʣʴʢʫ ʜʦʩʪʫʧ ʢ ʦʜʥʠʤ ʠ ʪʝʤ ʞʝ ʬʘʡʣʘʤ ʤʦʛʫʪ 

ʦʩʫʱʝʩʪʚʣʷʪʴ ʩʨʘʟʫ ʥʝʩʢʦʣʴʢʦ ʵʢʟʝʤʧʣʷʨʦʚ ʉʋɹɼ; 
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¶ ʫʟʢʠʡ ʩʧʝʢʪʨ ʦʧʝʨʘʮʠʡ ʤʘʥʠʧʫʣʠʨʦʚʘʥʠʷ ʜʘʥʥʳʤʠ, ʢʦʪʦʨʳʡ 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʪʦʣʴʢʦ ʬʘʡʣʦʚʳʤʠ ʢʦʤʘʥʜʘʤʠ; 

¶ ʟʘʱʠʪʘ ʜʘʥʥʳʭ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʪʦʣʴʢʦ ʥʘ ʫʨʦʚʥʝ ʬʘʡʣʦʚʦʡ ʩʠʩʪʝʤʳ. 
ʆʩʥʦʚʥʦʝ ʜʦʩʪʦʠʥʩʪʚʦ ʵʪʦʡ ʤʦʜʝʣʠ, ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʚ ʥʝʡ ʫʞʝ   

ʦʩʫʱʝʩʪʚʣʝʥʦ   ʨʘʟʜʝʣʝʥʠʝ   ʤʦʥʦʧʦʣʴʥʦʛʦ   ʧʨʠʣʦʞʝʥʠʷ   ʥʘ ʜʚʘ 

ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʱʠʭ ʧʨʦʮʝʩʩʘ. ʇʨʠ ʵʪʦʤ ʩʝʨʚʝʨ ʤʦʞʝʪ ʦʙʩʣʫʞʠʚʘʪʴ 

ʤʥʦʞʝʩʪʚʦ ʢʣʠʝʥʪʦʚ, ʦʙʨʘʱʘʶʱʠʭʩʷ ʢ ʥʝʤʫ ʩ ʟʘʧʨʦʩʘʤʠ. 

 

Модель удаленного доступа к данным 

ɺ ʤʦʜʝʣʠ ʫʜʘʣʝʥʥʦʛʦ ʜʦʩʪʫʧʘ ʙʘʟʘ ʜʘʥʥʳʭ ʪʘʢʞʝ ʭʨʘʥʠʪʩʷ ʥʘ ʩʝʨʚʝʨʝ. 

ʅʘ ʩʝʨʚʝʨʝ ʞʝ ʥʘʭʦʜʠʪʩʷ ʠ ʷʜʨʦ ʉʋɹɼ. ʅʘ ʢʣʠʝʥʪʝ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʯʘʩʪʠ 

ʧʨʠʣʦʞʝʥʠʷ, ʧʦʜʜʝʨʞʠʚʘʶʱʠʝ ʬʫʥʢʮʠʠ ʚʚʦʜʘ ʠ ʦʪʦʙʨʘʞʝʥʠʷ ʜʘʥʥʳʭ ʠ 

ʧʨʠʢʣʘʜʥʳʝ ʬʫʥʢʮʠʠ. 

ʂʣʠʝʥʪ ʦʙʨʘʱʘʝʪʩʷ ʢ ʩʝʨʚʝʨʫ ʩ ʟʘʧʨʦʩʘʤʠ ʥʘ ʷʟʳʢʝ SQL. ʉʪʨʫʢʪʫʨʘ 

ʤʦʜʝʣʠ ʫʜʘʣʝʥʥʦʛʦ ʜʦʩʪʫʧʘ ʧʨʠʚʝʜʝʥʘ ʥʘ ʨʠʩ. 2.4. 

 

 
ʈʠʩ. 2.4. ʄʦʜʝʣʴ ʫʜʘʣʝʥʥʦʛʦ ʜʦʩʪʫʧʘ 

 

ʉʝʨʚʝʨ ʧʨʠʥʠʤʘʝʪ ʠ ʦʙʨʘʙʘʪʳʚʘʝʪ ʟʘʧʨʦʩʳ ʩʦ ʩʪʦʨʦʥʳ ʢʣʠʝʥʪʦʚ, 

ʧʨʦʚʝʨʷʝʪ ʧʦʣʥʦʤʦʯʠʷ ʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʛʘʨʘʥʪʠʨʫʝʪ ʩʦʙʣʶʜʝʥʠʝ ʦʛʨʘʥʠʯʝʥʠʡ 

ʮʝʣʦʩʪʥʦʩʪʠ, ʚʳʧʦʣʥʷʝʪ ʦʙʥʦʚʣʝʥʠʝ ʜʘʥʥʳʭ, ʚʳʧʦʣʥʷʝʪ ʟʘʧʨʦʩʳ ʠ 

ʚʦʟʚʨʘʱʘʝʪ ʨʝʟʫʣʴʪʘʪʳ ʢʣʠʝʥʪʫ, ʧʦʜʜʝʨʞʠʚʘʝʪ ʩʠʩʪʝʤʥʳʡ ʢʘʪʘʣʦʛ, 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʘʨʘʣʣʝʣʴʥʳʡ ʜʦʩʪʫʧ ʢ ʙʘʟʝ ʜʘʥʥʳʭ ʠ ʝʝ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ. ʂ 

ʪʦʤʫ ʞʝ ʨʝʟʢʦ ʫʤʝʥʴʰʘʝʪʩʷ ʟʘʛʨʫʟʢʘ ʩʝʪʠ, ʪʘʢ ʢʘʢ ʧʦ ʥʝʡ ʦʪ ʢʣʠʝʥʪʦʚ ʢ 

ʩʝʨʚʝʨʫ ʧʝʨʝʜʘʶʪʩʷ ʥʝ ʬʘʡʣʦʚʳʝ ʢʦʤʘʥʜʳ, ʘ ʟʘʧʨʦʩʳ ʥʘ SQL, ʠ ʠʭ ʦʙʲʝʤ 

ʩʫʱʝʩʪʚʝʥʥʦ ʤʝʥʴʰʝ. ɺ ʦʪʚʝʪ ʥʘ ʟʘʧʨʦʩʳ ʢʣʠʝʥʪ ʧʦʣʫʯʘʝʪ ʪʦʣʴʢʦ ʜʘʥʥʳʝ, 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʟʘʧʨʦʩʫ, ʘ ʥʝ ʙʣʦʢʠ ʬʘʡʣʦʚ, ʢʘʢ ʚ ʤʦʜʝʣʠ ʬʘʡʣʦʚʦʛʦ 

ʩʝʨʚʝʨʘ. 

ʊʝʤ ʥʝ ʤʝʥʝʝ, ʜʘʥʥʘʷ ʪʝʭʥʦʣʦʛʠʷ ʦʙʣʘʜʘʝʪ ʠ ʨʷʜʦʤ ʥʝʜʦʩʪʘʪʢʦʚ: 

¶ ʟʘʧʨʦʩʳ ʥʘ ʷʟʳʢʝ SQL ʧʨʠ ʠʥʪʝʥʩʠʚʥʦʡ ʨʘʙʦʪʝ ʢʣʠʝʥʪʩʢʠʭ 

ʧʨʠʣʦʞʝʥʠʡ ʤʦʛʫʪ ʩʫʱʝʩʪʚʝʥʥʦ ʟʘʛʨʫʟʠʪʴ ʩʝʪʴ; 
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¶ ʧʨʝʟʝʥʪʘʮʠʦʥʥʳʝ ʠ ʧʨʠʢʣʘʜʥʳʝ ʬʫʥʢʮʠʠ ʧʨʠʣʦʞʝʥʠʷ ʜʦʣʞʥʳ ʙʳʪʴ 
ʧʦʚʪʦʨʝʥʳ ʜʣʷ ʢʘʞʜʦʛʦ ʢʣʠʝʥʪʩʢʦʛʦ ʧʨʠʣʦʞʝʥʠʷ; 

¶ ʩʝʨʚʝʨ ʚ ʵʪʦʡ ʤʦʜʝʣʠ ʠʛʨʘʝʪ ʧʘʩʩʠʚʥʫʶ ʨʦʣʴ, ʧʦʵʪʦʤʫ ʬʫʥʢʮʠʠ 
ʫʧʨʘʚʣʝʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤʠ ʨʝʩʫʨʩʘʤʠ ʜʦʣʞʥʳ ʚʳʧʦʣʥʷʪʴʩʷ ʥʘ ʢʣʠʝʥʪʝ. 

 

Модель сервера баз данных 

ʊʝʭʥʦʣʦʛʠʶ "ʢʣʠʝʥʪ ð ʩʝʨʚʝʨ" ʧʦʜʜʝʨʞʠʚʘʶʪ ʙʦʣʴʰʠʥʩʪʚʦ 

ʩʦʚʨʝʤʝʥʥʳʭ ʉʋɹɼ: Informix, Ingres, Sybase, Oracle, MS SQL Server. ɺ 

ʦʩʥʦʚʫ ʜʘʥʥʦʡ ʤʦʜʝʣʠ ʜʦʙʘʚʣʝʥ ʤʝʭʘʥʠʟʤ ʭʨʘʥʠʤʳʭ ʧʨʦʮʝʜʫʨ ʠ ʤʝʭʘʥʠʟʤ 

ʪʨʠʛʛʝʨʦʚ. 

ʄʝʭʘʥʠʟʤ ʭʨʘʥʠʤʳʭ ʧʨʦʮʝʜʫʨ ʧʦʟʚʦʣʷʝʪ ʩʦʟʜʘʚʘʪʴ ʧʦʜʧʨʦʛʨʘʤʤʳ, 

ʨʘʙʦʪʘʶʱʠʝ ʥʘ ʩʝʨʚʝʨʝ ʠ ʫʧʨʘʚʣʷʶʱʠʝ ʝʛʦ ʧʨʦʮʝʩʩʘʤʠ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʘʟʤʝʱʝʥʠʝ ʥʘ ʩʝʨʚʝʨʝ ʭʨʘʥʠʤʳʭ ʧʨʦʮʝʜʫʨ ʦʟʥʘʯʘʝʪ, 

ʯʪʦ ʧʨʠʢʣʘʜʥʳʝ ʬʫʥʢʮʠʠ ʧʨʠʣʦʞʝʥʠʷ ʨʘʟʜʝʣʝʥʳ ʤʝʞʜʫ ʢʣʠʝʥʪʦʤ ʠ 

ʩʝʨʚʝʨʦʤ. ʊʨʘʬʠʢ ʦʙʤʝʥʘ ʠʥʬʦʨʤʘʮʠʝʡ ʤʝʞʜʫ ʢʣʠʝʥʪʦʤ ʠ ʩʝʨʚʝʨʦʤ ʨʝʟʢʦ 

ʫʤʝʥʴʰʘʝʪʩʷ. 

ʎʝʥʪʨʘʣʠʟʦʚʘʥʥʳʡ ʢʦʥʪʨʦʣʴ ʮʝʣʦʩʪʥʦʩʪʠ ʙʘʟʳ ʜʘʥʥʳʭ ʚ ʤʦʜʝʣʠ ʩʝʨʚʝʨʘ 

ʙʘʟ ʜʘʥʥʳʭ ʚʳʧʦʣʥʷʝʪʩʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʝʭʘʥʠʟʤʘ ʪʨʠʛʛʝʨʦʚ. ʊʨʠʛʛʝʨʳ 

ʪʘʢʞʝ ʷʚʣʷʶʪʩʷ ʯʘʩʪʴʶ ɹɼ. 

ʊʨʠʛʛʝʨ ð ʵʪʦ ʦʩʦʙʳʡ ʪʠʧ ʭʨʘʥʠʤʦʡ ʧʨʦʮʝʜʫʨʳ, ʨʝʘʛʠʨʫʶʱʠʡ ʥʘ 

ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʩʦʙʳʪʠʷ ʚ ɹɼ. ʆʥ ʘʢʪʠʚʠʟʠʨʫʝʪʩʷ ʧʨʠ ʧʦʧʳʪʢʝ 

ʠʟʤʝʥʝʥʠʷ ʜʘʥʥʳʭ ð ʧʨʠ ʦʧʝʨʘʮʠʷʭ ʜʦʙʘʚʣʝʥʠʷ, ʦʙʥʦʚʣʝʥʠʷ ʠ ʫʜʘʣʝʥʠʷ. 

ʊʨʠʛʛʝʨʳ ʦʧʨʝʜʝʣʷʶʪʩʷ ʜʣʷ ʢʦʥʢʨʝʪʥʳʭ ʪʘʙʣʠʮ ɹɼ. 

ɺʥʝʜʨʝʥʠʝ ʪʨʠʛʛʝʨʦʚ ʥʝʟʥʘʯʠʪʝʣʴʥʦ ʚʣʠʷʝʪ ʥʘ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ 

ʩʝʨʚʝʨʘ ʠ ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʫʩʠʣʝʥʠʷ ʧʨʠʣʦʞʝʥʠʡ, ʚʳʧʦʣʥʷʶʱʠʭ 

ʤʥʦʛʦʢʘʩʢʘʜʥʳʝ ʦʧʝʨʘʮʠʠ ʚ ɹɼ. 

ɺ ʜʘʥʥʦʡ ʤʦʜʝʣʠ (ʨʠʩ. 2.5) ʩʝʨʚʝʨ ʷʚʣʷʝʪʩʷ ʘʢʪʠʚʥʳʤ, ʧʦʪʦʤʫ ʯʪʦ ʥʝ 

ʪʦʣʴʢʦ ʢʣʠʝʥʪ, ʥʦ ʠ ʩʘʤ ʩʝʨʚʝʨ, ʠʩʧʦʣʴʟʫʷ ʤʝʭʘʥʠʟʤ ʪʨʠʛʛʝʨʦʚ, ʤʦʞʝʪ ʙʳʪʴ 

ʠʥʠʮʠʘʪʦʨʦʤ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ ʚ ɹɼ. ʇʦʩʢʦʣʴʢʫ ʬʫʥʢʮʠʠ ʢʣʠʝʥʪʘ 

ʦʙʣʝʛʯʝʥʳ ʧʝʨʝʥʦʩʦʤ ʯʘʩʪʠ ʧʨʠʢʣʘʜʥʳʭ ʬʫʥʢʮʠʡ ʥʘ ʩʝʨʚʝʨ, ʦʥ ʚ ʵʪʦʤ ʩʣʫʯʘʝ 

ʥʘʟʳʚʘʝʪʩʷ "ʪʦʥʢʠʤ". 

ʇʨʠ ʚʩʝʭ ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʢʘʯʝʩʪʚʘʭ ʜʘʥʥʦʡ ʤʦʜʝʣʠ ʫ ʥʝʝ ʚʩʝ ʞʝ ʝʩʪʴ 

ʦʜʠʥ ʥʝʜʦʩʪʘʪʦʢ ð ʦʯʝʥʴ ʙʦʣʴʰʘʷ ʟʘʛʨʫʟʢʘ ʩʝʨʚʝʨʘ. 
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ʈʠʩ. 2.5. ʄʦʜʝʣʴ ʩʝʨʚʝʨʘ ɹɼ 

 

2.4.2. ʉʝʨʚʝʨ ʧʨʠʣʦʞʝʥʠʡ. ʊʨʝʭʫʨʦʚʥʝʚʘʷ ʤʦʜʝʣʴ 

ʕʪʘ ʤʦʜʝʣʴ ʷʚʣʷʝʪʩʷ ʨʘʩʰʠʨʝʥʠʝʤ ʜʚʫʭʫʨʦʚʥʝʚʦʡ ʤʦʜʝʣʠ ʠ ʚ ʥʝʡ 

ʚʚʦʜʠʪʩʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ ʧʨʦʤʝʞʫʪʦʯʥʳʡ ʫʨʦʚʝʥʴ ʤʝʞʜʫ ʢʣʠʝʥʪʦʤ ʠ 

ʩʝʨʚʝʨʦʤ. ɸʨʭʠʪʝʢʪʫʨʘ ʪʨʝʭʫʨʦʚʥʝʚʦʡ ʤʦʜʝʣʠ ʧʨʠʚʝʜʝʥʘ ʥʘ ʨʠʩ. 2.6. 

 

 
ʈʠʩ. 2.6. ɸʨʭʠʪʝʢʪʫʨʘ ʪʨʝʭʫʨʦʚʥʝʚʦʡ ʤʦʜʝʣʠ 

 

ʊʘʢʘʷ ʘʨʭʠʪʝʢʪʫʨʘ ʧʨʝʜʧʦʣʘʛʘʝʪ, ʯʪʦ ʥʘ ʢʣʠʝʥʪʝ ʨʘʩʧʦʣʘʛʘʶʪʩʷ: 

ʬʫʥʢʮʠʠ ʚʚʦʜʘ ʠ ʦʪʦʙʨʘʞʝʥʠʷ ʜʘʥʥʳʭ, ʚʢʣʶʯʘʷ ʛʨʘʬʠʯʝʩʢʠʡ 

ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ ʠʥʪʝʨʬʝʡʩ, ʣʦʢʘʣʴʥʳʝ ʨʝʜʘʢʪʦʨʳ, ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʝ 

ʬʫʥʢʮʠʠ, ʢʦʪʦʨʳʝ ʦʙʝʩʧʝʯʠʚʘʶʪ ʜʦʩʪʫʧ ʢʣʠʝʥʪʫ ʚ ʣʦʢʘʣʴʥʫʶ ʠʣʠ 

ʛʣʦʙʘʣʴʥʫʶ ʩʝʪʴ. 

ʉʝʨʚʝʨʳ ʙʘʟ ʜʘʥʥʳʭ ʚ ʵʪʦʡ ʤʦʜʝʣʠ ʟʘʥʠʤʘʶʪʩʷ ʠʩʢʣʶʯʠʪʝʣʴʥʦ 

ʬʫʥʢʮʠʷʤʠ ʫʧʨʘʚʣʝʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤʠ ʨʝʩʫʨʩʘʤʠ ɹɼ: ʦʙʝʩʧʝʯʠʚʘʶʪ 

ʬʫʥʢʮʠʠ ʩʦʟʜʘʥʠʷ ʠ ʚʝʜʝʥʠʷ ɹɼ, ʧʦʜʜʝʨʞʠʚʘʶʪ ʮʝʣʦʩʪʥʦʩʪʴ ɹɼ, 
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ʦʩʫʱʝʩʪʚʣʷʶʪ ʬʫʥʢʮʠʠ ʩʦʟʜʘʥʠʷ ʨʝʟʝʨʚʥʳʭ ʢʦʧʠʡ ɹɼ ʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ɹɼ 

ʧʦʩʣʝ ʩʙʦʝʚ, ʫʧʨʘʚʣʝʥʠʷ ʚʳʧʦʣʥʝʥʠʝʤ ʪʨʘʥʟʘʢʮʠʡ ʠ ʪʘʢ ʜʘʣʝʝ. 

ʇʨʦʤʝʞʫʪʦʯʥʦʤʫ ʫʨʦʚʥʶ, ʢʦʪʦʨʳʡ ʤʦʞʝʪ ʩʦʜʝʨʞʘʪʴ ʦʜʠʥ ʠʣʠ 

ʥʝʩʢʦʣʴʢʦ ʩʝʨʚʝʨʦʚ ʧʨʠʣʦʞʝʥʠʡ, ʚʳʜʝʣʷʶʪʩʷ ʦʙʱʠʝ ʥʝ ʟʘʛʨʫʞʘʝʤʳʝ 

ʬʫʥʢʮʠʠ ʜʣʷ ʢʣʠʝʥʪʦʚ: ʥʘʠʙʦʣʝʝ ʦʙʱʠʝ ʧʨʠʢʣʘʜʥʳʝ ʬʫʥʢʮʠʠ ʢʣʠʝʥʪʘ, 

ʬʫʥʢʮʠʠ, ʧʦʜʜʝʨʞʠʚʘʶʱʠʝ ʩʝʪʝʚʫʶ ʜʦʤʝʥʥʫʶ ʦʧʝʨʘʮʠʦʥʥʫʶ ʩʨʝʜʫ, 

ʢʘʪʘʣʦʛʠ ʩ ʜʘʥʥʳʤʠ, ʬʫʥʢʮʠʠ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʦʙʤʝʥ ʩʦʦʙʱʝʥʠʷʤʠ ʠ 

ʧʦʜʜʝʨʞʢʫ ʟʘʧʨʦʩʦʚ. 

ʇʨʝʠʤʫʱʝʩʪʚʘ ʪʨʝʭʫʨʦʚʥʝʚʦʡ ʤʦʜʝʣʠ ʥʘʠʙʦʣʝʝ ʟʘʤʝʪʥʳ ʚ ʪʝʭ ʩʣʫʯʘʷʭ, 

ʢʦʛʜʘ ʢʣʠʝʥʪʳ ʚʳʧʦʣʥʷʶʪ ʩʣʦʞʥʳʝ ʘʥʘʣʠʪʠʯʝʩʢʠʝ ʨʘʩʯʝʪʳ ʥʘʜ ʙʘʟʦʡ 

ʜʘʥʥʳʭ. 

 

3. Концепции проектирования БД 

 

3.1. Жизненный цикл БД 

ʂʘʢ ʠ ʣʶʙʦʡ ʧʨʦʛʨʘʤʤʥʳʡ ʧʨʦʜʫʢʪ, ʙʘʟʘ ʜʘʥʥʳʭ ʦʙʣʘʜʘʝʪ ʩʦʙʩʪʚʝʥʥʳʤ 

ʞʠʟʥʝʥʥʳʤ ʮʠʢʣʦʤ (ɾʎɹɼ). ɻʣʘʚʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʚ ʞʠʟʥʝʥʥʦʤ ʮʠʢʣʝ БД 

ʷʚʣʷʝʪʩʷ ʩʦʟʜʘʥʠʝ ʝʜʠʥʦʡ ʙʘʟʳ ʜʘʥʥʳʭ ʠ ʧʨʦʛʨʘʤʤ, ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʝʝ 

ʨʘʙʦʪʳ. 

ЖЦБД ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʩʣʝʜʫʶʱʠʝ ʦʩʥʦʚʥʳʝ ʵʪʘʧʳ (ʨʠʩ. 3.1): 

1. ʧʣʘʥʠʨʦʚʘʥʠʝ ʨʘʟʨʘʙʦʪʢʠ ʙʘʟʳ ʜʘʥʥʳʭ; 

2. ʦʧʨʝʜʝʣʝʥʠʝ ʪʨʝʙʦʚʘʥʠʡ ʢ ʩʠʩʪʝʤʝ; 

3. ʩʙʦʨ ʠ ʘʥʘʣʠʟ ʪʨʝʙʦʚʘʥʠʡ ʧʦʣʴʟʦʚʘʪʝʣʝʡ; 

4. ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʙʘʟʳ ʜʘʥʥʳʭ: 

¶ ʩʠʩʪʝʤʥʳʡ ʘʥʘʣʠʟ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ; 

¶ ʠʥʬʦʣʦʛʠʯʝʩʢʦʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ; 

¶ ʚʳʙʦʨ ʉʋɹɼ; 

¶ ʜʘʪʘʣʦʛʠʯʝʩʢʦʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ; 

¶ ʬʠʟʠʯʝʩʢʦʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ. 

5. ʨʘʟʨʘʙʦʪʢʘ ʧʨʠʣʦʞʝʥʠʡ: 

¶ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʪʨʘʥʟʘʢʮʠʡ; 

¶ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʛʦ ʠʥʪʝʨʬʝʡʩʘ; 

6. ʨʝʘʣʠʟʘʮʠʷ; 

7. ʟʘʛʨʫʟʢʘ ʜʘʥʥʳʭ; 

8. ʪʝʩʪʠʨʦʚʘʥʠʝ; 

9. ʵʢʩʧʣʫʘʪʘʮʠʷ ʠ ʩʦʧʨʦʚʦʞʜʝʥʠʝ: 

 

3.2 Системный анализ предметной области 

ʉ ʪʦʯʢʠ ʟʨʝʥʠʷ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ɹɼ ʚ ʨʘʤʢʘʭ ʩʠʩʪʝʤʥʦʛʦ ʘʥʘʣʠʟʘ, 

ʥʝʦʙʭʦʜʠʤʦ ʦʩʫʱʝʩʪʚʠʪʴ ʧʝʨʚʳʡ ʵʪʘʧ, ʪʦ ʝʩʪʴ ʧʨʦʚʝʩʪʠ ʧʦʜʨʦʙʥʦʝ ʩʣʦʚʝʩʥʦʝ 

ʦʧʠʩʘʥʠʝ ʦʙʲʝʢʪʦʚ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ ʠ ʨʝʘʣʴʥʳʭ ʩʚʷʟʝʡ, ʢʦʪʦʨʳʝ 

ʧʨʠʩʫʪʩʪʚʫʶʪ ʤʝʞʜʫ ʦʧʠʩʳʚʘʝʤʳʤʠ ʦʙʲʝʢʪʘʤʠ. ɾʝʣʘʪʝʣʴʥʦ, ʯʪʦʙʳ ʜʘʥʥʦʝ 

ʦʧʠʩʘʥʠʝ ʧʦʟʚʦʣʷʣʦ ʢʦʨʨʝʢʪʥʦ ʦʧʨʝʜʝʣʠʪʴ ʚʩʝ ʚʟʘʠʤʦʩʚʷʟʠ ʤʝʞʜʫ ʦʙʲʝʢʪʘʤʠ 

ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ. 
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ɺ ʦʙʱʝʤ ʩʣʫʯʘʝ ʩʫʱʝʩʪʚʫʶʪ ʜʚʘ ʧʦʜʭʦʜʘ ʢ ʚʳʙʦʨʫ ʩʦʩʪʘʚʘ ʠ ʩʪʨʫʢʪʫʨʳ 

ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ:  

ʌʫʥʢʮʠʦʥʘʣʴʥʳʡ ʧʦʜʭʦʜ - ʦʥ ʨʝʘʣʠʟʫʝʪ ʧʨʠʥʮʠʧ ʜʚʠʞʝʥʠʷ çʦʪ ʟʘʜʘʯè ʠ 

ʧʨʠʤʝʥʷʝʪʩʷ ʪʦʛʜʘ, ʢʦʛʜʘ ʟʘʨʘʥʝʝ ʠʟʚʝʩʪʥʳ ʬʫʥʢʮʠʠ ʥʝʢʦʪʦʨʦʡ ʛʨʫʧʧʳ ʣʠʮ ʠ 

ʢʦʤʧʣʝʢʩʦʚ ʟʘʜʘʯ, ʜʣʷ ʦʙʩʣʫʞʠʚʘʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʧʦʪʨʝʙʥʦʩʪʝʡ 

ʢʦʪʦʨʳʭ ʩʦʟʜʘʝʪʩʷ ʨʘʩʩʤʘʪʨʠʚʘʝʤʘʷ ɹɼ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʤʳ ʤʦʞʝʤ ʯʝʪʢʦ 

ʚʳʜʝʣʠʪʴ ʤʠʥʠʤʘʣʴʥʳʡ ʥʝʦʙʭʦʜʠʤʳʡ ʥʘʙʦʨ ʦʙʲʝʢʪʦʚ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ, 

ʢʦʪʦʨʳʝ ʜʦʣʞʥʳ ʙʳʪʴ ʦʧʠʩʘʥʳ. 

ʇʨʝʜʤʝʪʥʳʡ ʧʦʜʭʦʜ - ʢʦʛʜʘ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʧʦʪʨʝʙʥʦʩʪʠ ʙʫʜʫʱʠʭ 

ʧʦʣʴʟʦʚʘʪʝʣʝʡ ɹɼ ʞʝʩʪʢʦ ʥʝ ʬʠʢʩʠʨʫʶʪʩʷ. ʆʥʠ ʤʦʛʫʪ ʙʳʪʴ 

ʤʥʦʛʦʘʩʧʝʢʪʥʳʤʠ ʠ ʚʝʩʴʤʘ ʜʠʥʘʤʠʯʥʳʤʠ. ʄʳ ʥʝ ʤʦʞʝʤ ʪʦʯʥʦ ʚʳʜʝʣʠʪʴ 

ʤʠʥʠʤʘʣʴʥʳʡ ʥʘʙʦʨ ʦʙʲʝʢʪʦʚ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ, ʢʦʪʦʨʳʝ ʥʝʦʙʭʦʜʠʤʦ 

ʦʧʠʩʳʚʘʪʴ. ɺ ʦʧʠʩʘʥʠʝ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʚʢʣʶʯʘʶʪʩʷ ʪʘʢʠʝ 

ʦʙʲʝʢʪʳ ʠ ʚʟʘʠʤʦʩʚʷʟʠ, ʢʦʪʦʨʳʝ ʥʘʠʙʦʣʝʝ ʭʘʨʘʢʪʝʨʥʳ ʠ ʥʘʠʙʦʣʝʝ 

ʩʫʱʝʩʪʚʝʥʥʳ ʜʣʷ ʥʝʝ. ɹɼ, ʢʦʥʩʪʨʫʠʨʫʝʤʘʷ ʧʨʠ ʵʪʦʤ, ʥʘʟʳʚʘʝʪʩʷ ʧʨʝʜʤʝʪʥʦʡ, 

ʪʦ ʝʩʪʴ ʦʥʘ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʘ ʧʨʠ ʨʝʰʝʥʠʠ ʤʥʦʞʝʩʪʚʘ 

ʨʘʟʥʦʦʙʨʘʟʥʳʭ, ʟʘʨʘʥʝʝ ʥʝ ʦʧʨʝʜʝʣʝʥʥʳʭ ʟʘʜʘʯ. ʂʦʥʩʪʨʫʠʨʦʚʘʥʠʝ 

ʧʨʝʜʤʝʪʥʦʡ ɹɼ ʚ ʥʝʢʦʪʦʨʦʤ ʩʤʳʩʣʝ ʢʘʞʝʪʩʷ ʛʦʨʘʟʜʦ ʙʦʣʝʝ ʟʘʤʘʥʯʠʚʳʤ, 

ʦʜʥʘʢʦ ʪʨʫʜʥʦʩʪʴ ʚʩʝʦʙʱʝʛʦ ʦʭʚʘʪʘ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ ʩ ʥʝʚʦʟʤʦʞʥʦʩʪʴʶ 

ʢʦʥʢʨʝʪʠʟʘʮʠʠ ʧʦʪʨʝʙʥʦʩʪʝʡ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʠʟʙʳʪʦʯʥʦ 

ʩʣʦʞʥʦʡ ʩʭʝʤʝ ɹɼ, ʢʦʪʦʨʘʷ ʜʣʷ ʢʦʥʢʨʝʪʥʳʭ ʟʘʜʘʯ ʙʫʜʝʪ ʥʝʵʬʬʝʢʪʠʚʥʦʡ. 

ʏʘʱʝ ʚʩʝʛʦ ʥʘ ʧʨʘʢʪʠʢʝ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʥʝʢʦʪʦʨʳʡ 

ʢʦʤʧʨʦʤʠʩʩʥʳʡ ʚʘʨʠʘʥʪ, ʢʦʪʦʨʳʡ, ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʦʨʠʝʥʪʠʨʦʚʘʥ ʥʘ 

ʢʦʥʢʨʝʪʥʳʝ ʟʘʜʘʯʠ ʠʣʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʧʦʪʨʝʙʥʦʩʪʠ ʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʘ ʩ 

ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʫʯʠʪʳʚʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʥʘʨʘʱʠʚʘʥʠʷ ʥʦʚʳʭ ʧʨʠʣʦʞʝʥʠʡ. 

ʉʠʩʪʝʤʥʳʡ ʘʥʘʣʠʟ ʜʦʣʞʝʥ ʟʘʢʘʥʯʠʚʘʪʴʩʷ ʧʦʜʨʦʙʥʳʤ ʦʧʠʩʘʥʠʝʤ 

ʠʥʬʦʨʤʘʮʠʠ ʦʙ ʦʙʲʝʢʪʘʭ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ, ʢʦʪʦʨʘʷ ʪʨʝʙʫʝʪʩʷ ʜʣʷ 

ʨʝʰʝʥʠʷ ʢʦʥʢʨʝʪʥʳʭ ʟʘʜʘʯ ʠ ʢʦʪʦʨʘʷ ʜʦʣʞʥʘ ʭʨʘʥʠʪʴʩʷ ʚ ɹɼ, 

ʬʦʨʤʫʣʠʨʦʚʢʦʡ ʢʦʥʢʨʝʪʥʳʭ ʟʘʜʘʯ, ʢʦʪʦʨʳʝ ʙʫʜʫʪ ʨʝʰʘʪʴʩʷ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʜʘʥʥʦʡ ɹɼ ʩ ʢʨʘʪʢʠʤ ʦʧʠʩʘʥʠʝʤ ʘʣʛʦʨʠʪʤʦʚ ʠʭ ʨʝʰʝʥʠʷ, 

ʦʧʠʩʘʥʠʝʤ ʚʳʭʦʜʥʳʭ ʜʦʢʫʤʝʥʪʦʚ, ʢʦʪʦʨʳʝ ʜʦʣʞʥʳ ʛʝʥʝʨʠʨʦʚʘʪʴʩʷ ʚ 

ʩʠʩʪʝʤʝ, ʦʧʠʩʘʥʠʝʤ ʚʭʦʜʥʳʭ ʜʦʢʫʤʝʥʪʦʚ, ʢʦʪʦʨʳʝ ʩʣʫʞʘʪ ʦʩʥʦʚʘʥʠʝʤ ʜʣʷ 

ʟʘʧʦʣʥʝʥʠʷ ʜʘʥʥʳʤʠ ɹɼ. 

 

3.3 Инфологическое (семантическое) моделирование предметной 

области 

ʀʥʬʦʣʦʛʠʯʝʩʢʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ (ʠʥʦʛʜʘ ʠʩʧʦʣʴʟʫʝʪʩʷ ʪʝʨʤʠʥ 

ʩʝʤʘʥʪʠʯʝʩʢʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ) ʧʨʠʤʝʥʷʝʪʩʷ ʥʘ ʚʪʦʨʦʤ ʵʪʘʧʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ 

ɹɼ, ʪʦ ʝʩʪʴ ʧʦʩʣʝ ʩʠʩʪʝʤʥʦʛʦ ʘʥʘʣʠʟʘ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ. ʅʘ ʵʪʘʧʝ 

ʩʠʩʪʝʤʥʦʛʦ ʘʥʘʣʠʟʘ ʙʳʣʠ ʩʬʦʨʤʠʨʦʚʘʥʳ ʧʦʥʷʪʠʷ ʦ ʧʨʝʜʤʝʪʘʭ, ʬʘʢʪʘʭ ʠ 

ʩʦʙʳʪʠʷʭ, ʢʦʪʦʨʳʤʠ ʙʫʜʝʪ ʦʧʝʨʠʨʦʚʘʪʴ ɹɼ. ʀʥʬʦʣʦʛʠʯʝʩʢʦʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ 

ʩʚʷʟʘʥʦ ʩ ʧʨʝʜʩʪʘʚʣʝʥʠʝʤ ʩʝʤʘʥʪʠʢʠ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ ʚ ʤʦʜʝʣʠ ɹɼ, ʪ.ʝ. 

ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʩʪʨʫʢʪʫʨ ʜʘʥʥʳʭ, ʦʧʠʨʘʷʩʴ ʥʘ ʩʤʳʩʣ ʵʪʠʭ ʜʘʥʥʳʭ. 

ʀʥʬʦʣʦʛʠʯʝʩʢʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʙʳʣʦ ʧʨʝʜʤʝʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʢʦʥʮʝ 



 

27 

1970-ʭ ʠ ʥʘʯʘʣʝ 1980-ʭ ʛʦʜʦʚ. ɹʳʣʦ ʧʨʝʜʣʦʞʝʥʦ ʥʝʩʢʦʣʴʢʦ ʤʦʜʝʣʝʡ ʜʘʥʥʳʭ, 

ʥʘʟʚʘʥʥʳʭ ʩʝʤʘʥʪʠʯʝʩʢʠʤʠ ʤʦʜʝʣʷʤʠ. ʅʘʠʙʦʣʴʰʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ 

ʧʦʣʫʯʠʣʘ ʤʦʜʝʣʴ "ʩʫʱʥʦʩʪʴ-ʩʚʷʟʴ" (entity-relationship model, ER-ʤʦʜʝʣʴ), 

ʧʨʝʜʣʦʞʝʥʥʘʷ ʚ 1976 ʛ. ʇʠʪʝʨʦʤ ʇʠʥ-ʐʵʥ ʏʝʥʦʤ. 

ʄʦʜʝʣʴ çʩʫʱʥʦʩʪʴ-ʩʚʷʟʴè ʷʚʣʷʝʪʩʷ ʢʦʥʮʝʧʪʫʘʣʴʥʦʡ ʤʦʜʝʣʴʶ, ʪ.ʝ. ʥʝ 

ʫʯʠʪʳʚʘʝʪ ʦʩʦʙʝʥʥʦʩʪʠ ʢʦʥʢʨʝʪʥʦʡ ʉʋɹɼ. ʀʟ ʤʦʜʝʣʠ "ʩʫʱʥʦʩʪʴ-ʩʚʷʟʴ" 

ʤʦʛʫʪ ʙʳʪʴ ʧʦʣʫʯʝʥʳ ʚʩʝ ʦʩʥʦʚʥʳʝ ʬʘʢʪʦʛʨʘʬʠʯʝʩʢʠʝ ʤʦʜʝʣʠ ʜʘʥʥʳʭ 

(ʠʝʨʘʨʭʠʯʝʩʢʘʷ, ʩʝʪʝʚʘʷ, ʨʝʣʷʮʠʦʥʥʘʷ, ʦʙʲʝʢʪʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʘʷ). 

ʄʦʜʝʣʠ "ʩʫʱʥʦʩʪʴ-ʩʚʷʟʴ" ʫʜʦʙʥʳ ʪʝʤ, ʯʪʦ ʧʨʦʮʝʩʩ ʩʦʟʜʘʥʠʷ ʤʦʜʝʣʠ 

ʷʚʣʷʝʪʩʷ ʠʪʝʨʘʮʠʦʥʥʳʤ. ʈʘʟʨʘʙʦʪʘʚ ʧʝʨʚʳʡ ʧʨʠʙʣʠʞʝʥʥʳʡ ʚʘʨʠʘʥʪ ʤʦʜʝʣʠ, 

ʤʦʞʥʦ ʫʪʦʯʥʷʪʴ ʝʝ, ʦʧʨʘʰʠʚʘʷ ʵʢʩʧʝʨʪʦʚ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ. ʇʨʠ ʵʪʦʤ 

ʜʦʢʫʤʝʥʪʘʮʠʝʡ, ʚ ʢʦʪʦʨʦʡ ʬʠʢʩʠʨʫʶʪʩʷ ʨʝʟʫʣʴʪʘʪʳ ʙʝʩʝʜ, ʷʚʣʷʝʪʩʷ ʩʘʤʘ 

ʤʦʜʝʣʴ "ʩʫʱʥʦʩʪʴ-ʩʚʷʟʴ". 

 

3.3.1 ʄʦʜʝʣʴ çʩʫʱʥʦʩʪʴ-ʩʚʷʟʴè 

ʆʩʥʦʚʥʳʤʠ ʧʦʥʷʪʠʷʤʠ ʤʦʜʝʣʠ "ʩʫʱʥʦʩʪʴ-ʩʚʷʟʴ" ʷʚʣʷʶʪʩʷ: ʩʫʱʥʦʩʪʴ, 

ʩʚʷʟʴ ʠ ʘʪʨʠʙʫʪ. ʃʶʙʦʡ ʬʨʘʛʤʝʥʪ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ ʤʦʞʝʪ ʙʳʪʴ 

ʧʨʝʜʩʪʘʚʣʝʥ ʢʘʢ ʤʥʦʞʝʩʪʚʦ ʩʫʱʥʦʩʪʝʡ, ʤʝʞʜʫ ʢʦʪʦʨʳʤʠ ʩʫʱʝʩʪʚʫʝʪ 

ʥʝʢʦʪʦʨʦʝ ʤʥʦʞʝʩʪʚʦ ʩʚʷʟʝʡ. 

ʉʫʱʥʦʩʪʴ - ʵʪʦ ʨʝʘʣʴʥʳʡ ʠʣʠ ʧʨʝʜʩʪʘʚʣʷʝʤʳʡ ʦʙʲʝʢʪ, ʠʥʬʦʨʤʘʮʠʷ ʦ 

ʢʦʪʦʨʦʤ ʜʦʣʞʥʘ ʩʦʭʨʘʥʷʪʴʩʷ ʚ ʧʨʦʝʢʪʠʨʫʝʤʦʡ ʩʠʩʪʝʤʝ. 

ʉʫʱʥʦʩʪʴ ʠʤʝʝʪ ʠʤʷ, ʫʥʠʢʘʣʴʥʦʝ ʚ ʧʨʝʜʝʣʘʭ ʩʠʩʪʝʤʳ. ʉʫʱʥʦʩʪʴ 

ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʥʝʢʦʪʦʨʦʤʫ ʢʣʘʩʩʫ ʦʜʥʦʪʠʧʥʳʭ ʦʙʲʝʢʪʦʚ, ʪʦ ʝʩʪʴ ʚ ʩʠʩʪʝʤʝ 

ʩʫʱʝʩʪʚʫʝʪ ʤʥʦʞʝʩʪʚʦ ʵʢʟʝʤʧʣʷʨʦʚ ʜʘʥʥʦʡ ʩʫʱʥʦʩʪʠ. 

ʇʨʠʤʝʨʳ ʩʫʱʥʦʩʪʝʡ: ʣʶʜʠ, ʧʨʦʜʫʢʪʳ, ʩʪʫʜʝʥʪʳ ʠ ʪ.ʜ. 

ʇʨʠʤʝʨʳ ʵʢʟʝʤʧʣʷʨʦʚ ʩʫʱʥʦʩʪʝʡ: ʢʦʥʢʨʝʪʥʳʡ ʯʝʣʦʚʝʢ, ʢʦʥʢʨʝʪʥʳʡ 

ʧʨʦʜʫʢʪ, ʢʦʥʢʨʝʪʥʳʡ ʩʪʫʜʝʥʪ ʠ ʪ. ʜ. 

ʉʫʱʥʦʩʪʠ ʥʝ ʦʙʷʟʘʪʝʣʴʥʦ ʜʦʣʞʥʳ ʙʳʪʴ ʥʝʧʝʨʝʩʝʢʘʶʱʠʤʠʩʷ. ʅʘʧʨʠʤʝʨ, 

ʵʢʟʝʤʧʣʷʨ ʩʫʱʥʦʩʪʠ ʉʊʋɼɽʅʊ, ʪʘʢʞʝ ʧʨʠʥʘʜʣʝʞʠʪ ʩʫʱʥʦʩʪʠ ʃʖɼʀ. 

ʆʙʲʝʢʪ, ʢʦʪʦʨʦʤʫ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʧʦʥʷʪʠʝ ʩʫʱʥʦʩʪʠ, ʠʤʝʝʪ ʩʚʦʡ ʥʘʙʦʨ 

ʘʪʨʠʙʫʪʦʚ -ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʦʧʨʝʜʝʣʷʶʱʠʭ ʩʚʦʡʩʪʚʘ ʜʘʥʥʦʛʦ ʦʙʲʝʢʪʘ. 

ɸʪʨʠʙʫʪ ʜʦʣʞʝʥ ʠʤʝʪʴ ʠʤʷ, ʫʥʠʢʘʣʴʥʦʝ ʚ ʧʨʝʜʝʣʘʭ ʜʘʥʥʦʡ ʩʫʱʥʦʩʪʠ. 

ʇʨʠʤʝʨ: 

ʈʘʩʩʤʦʪʨʠʤ ʤʥʦʞʝʩʪʚʦ ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʦʚ, ʠʤʝʶʱʠʭʩʷ ʚ ʤʘʛʘʟʠʥʝ. 

ʂʘʞʜʳʡ ʧʨʦʜʫʢʪ ʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʩʣʝʜʫʶʱʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ: ʂʦʜ 

ʧʨʦʜʫʢʪʘ, ʇʨʦʜʫʢʪ, ʉʨʦʢ ʭʨʘʥʝʥʠʷ, ʋʩʣʦʚʠʷ ʭʨʘʥʝʥʠʷ. 

ɺ ʜʘʣʴʥʝʡʰʝʤ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʩʫʱʥʦʩʪʠ ʠ ʝʝ ʘʪʨʠʙʫʪʦʚ ʙʫʜʝʤ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʦʙʦʟʥʘʯʝʥʠʝ ʚʠʜʘ: 

ʇʨʦʜʫʢʪʳ(ʂʦʜʇʨʦʜʫʢʪʘ, ʇʨʦʜʫʢʪ, ɽʜʠʥʠʮʘʀʟʤʝʨʝʥʠʷ, ʉʨʦʢʍʨʘʥʝʥʠʷ, 

ʋʩʣʦʚʠʷʍʨʘʥʝʥʠʷ). 

ʅʘʧʨʠʤʝʨ, ʧʦʩʪʘʚʱʠʢʦʚ, ʧʦʩʪʘʚʣʷʶʱʠʭ ʧʨʦʜʫʢʪʳ ʚ ʤʘʛʘʟʠʥ, ʤʦʞʥʦ 

ʦʧʠʩʘʪʴ ʢʘʢ:  

ʇʦʩʪʘʚʱʠʢʠ(ʂʦʜʇʦʩʪʘʚʱʠʢʘ, ʇʦʩʪʘʚʱʠʢ, ɸʜʨʝʩ) 



 

28 

ʄʥʦʞʝʩʪʚʦ ʜʦʧʫʩʪʠʤʳʭ ʟʥʘʯʝʥʠʡ (ʦʙʣʘʩʪʴ ʦʧʨʝʜʝʣʝʥʠʷ) ʘʪʨʠʙʫʪʘ 

ʥʘʟʳʚʘʝʪʩʷ ʜʦʤʝʥʦʤ. 

ʅʘʧʨʠʤʝʨ, ʘʪʨʠʙʫʪ ʉʨʦʢʍʨʘʥʝʥʠʷ ʭʨʘʥʠʪ ʠʥʬʦʨʤʘʮʠʶ ʦ ʢʦʣʠʯʝʩʪʚʝ 

ʜʥʝʡ, ʚ ʪʝʯʝʥʠʝ ʢʦʪʦʨʳʭ ʧʨʦʜʫʢʪ ʛʦʜʝʥ ʢ ʫʧʦʪʨʝʙʣʝʥʠʶ. ʊʦ ʝʩʪʴ ʵʪʦʪ ʘʪʨʠʙʫʪ 

ʧʨʠʥʘʜʣʝʞʠʪ ʜʦʤʝʥʫ ʂʦʣʠʯʝʩʪʚʦɼʥʝʡ, ʢʦʪʦʨʳʡ ʟʘʜʘʝʪʩʷ ʠʥʪʝʨʚʘʣʦʤ ʮʝʣʳʭ 

ʯʠʩʝʣ ʙʦʣʴʰʠʭ ʥʫʣʷ, ʧʦʩʢʦʣʴʢʫ ʢʦʣʠʯʝʩʪʚʦ ʜʥʝʡ ʦʪʨʠʮʘʪʝʣʴʥʳʤ ʙʳʪʴ ʥʝ 

ʤʦʞʝʪ. 

ʅʘʙʦʨ ʘʪʨʠʙʫʪʦʚ ʩʫʱʥʦʩʪʠ ʜʦʣʞʝʥ ʙʳʪʴ ʪʘʢʠʤ, ʯʪʦʙʳ ʤʦʞʥʦ ʙʳʣʦ 

ʦʜʥʦʟʥʘʯʥʦ ʥʘʡʪʠ ʪʨʝʙʫʝʤʳʡ ʵʢʟʝʤʧʣʷʨ ʩʫʱʥʦʩʪʠ. 

ʅʘʧʨʠʤʝʨ, ʩʫʱʥʦʩʪʴ ʇʨʦʜʫʢʪʳ ʦʜʥʦʟʥʘʯʥʦ ʦʧʨʝʜʝʣʷʝʪʩʷ ʘʪʨʠʙʫʪʦʤ 

ʂʦʜʇʨʦʜʫʢʪʘ, ʧʦʩʢʦʣʴʢʫ ʚʩʝ ʢʦʜʳ ʧʨʦʜʫʢʪʦʚ ʨʘʟʣʠʯʥʳ. 

ʆʪʩʶʜʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʣʶʯ ʩʫʱʥʦʩʪʠ - ʵʪʦ ʤʠʥʠʤʘʣʴʥʳʡ ʥʘʙʦʨ 

ʘʪʨʠʙʫʪʦʚ, ʧʦ ʟʥʘʯʝʥʠʷʤ ʢʦʪʦʨʳʭ ʤʦʞʥʦ ʦʜʥʦʟʥʘʯʥʦ ʥʘʡʪʠ ʪʨʝʙʫʝʤʳʡ 

ʵʢʟʝʤʧʣʷʨ ʩʫʱʥʦʩʪʠ. ʄʠʥʠʤʘʣʴʥʦʩʪʴ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʠʩʢʣʶʯʝʥʠʝ ʠʟ ʥʘʙʦʨʘ 

ʣʶʙʦʛʦ ʘʪʨʠʙʫʪʘ ʥʝ ʧʦʟʚʦʣʷʝʪ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʪʴ ʩʫʱʥʦʩʪʴ ʧʦ ʦʩʪʘʚʰʠʤʩʷ. 

ʇʨʠʤʝʨ. ʉʫʱʥʦʩʪʴ ʇʨʦʜʘʞʘ ʩ ʘʪʨʠʙʫʪʘʤʠ ɼʘʪʘʇʨʦʜʘʞʠ, 

ʂʦʜʇʨʦʜʫʢʪʘ, ʂʦʣʠʯʝʩʪʚʦ, ʎʝʥʘ ʩʦʜʝʨʞʠʪ ʠʥʬʦʨʤʘʮʠʶ ʦ ʧʨʦʜʘʞʝ 

ʧʨʦʜʫʢʪʦʚ ʟʘ ʢʦʥʢʨʝʪʥʳʡ ʜʝʥʴ. ɼʣʷ ʵʪʦʡ ʩʫʱʥʦʩʪʠ ʢʣʶʯʦʤ ʙʫʜʫʪ ʘʪʨʠʙʫʪʳ 

ɼʘʪʘʇʨʦʜʘʞʠ ʠ ʂʦʜʇʨʦʜʫʢʪʘ, ʧʦʩʢʦʣʴʢʫ ʟʘ ʜʝʥʴ ʤʦʛʫʪ ʙʳʪʴ ʧʨʦʜʘʥʳ 

ʥʝʩʢʦʣʴʢʦ ʧʨʦʜʫʢʪʦʚ, ʘ ʢʦʥʢʨʝʪʥʳʡ ʧʨʦʜʫʢʪ ʤʦʞʝʪ ʙʳʪʴ ʧʨʦʜʘʥ ʚ ʨʘʟʥʳʝ 

ʜʥʠ. ʀʩʢʣʶʯʝʥʠʝ ʣʶʙʦʛʦ ʘʪʨʠʙʫʪʘ ʠʟ ʢʣʶʯʘ ʥʝ ʧʦʟʚʦʣʠʪ ʦʜʥʦʟʥʘʯʥʦ ʥʘʡʪʠ 

ʪʨʝʙʫʝʤʳʡ ʵʢʟʝʤʧʣʷʨ ʩʫʱʥʦʩʪʠ, ʪ.ʝ. ʙʫʜʝʪ ʥʘʨʫʰʝʥʦ ʫʩʣʦʚʠʝ 

ʤʠʥʠʤʘʣʴʥʦʩʪʠ. ʆʙʦʟʥʘʯʠʤ ʵʪʫ ʩʫʱʥʦʩʪʴ ʢʘʢ: 

ʇʨʦʜʘʞʘ(ɼʘʪʘʇʨʦʜʘʞʠ. ʂʦʜʇʨʦʜʫʢʪʘ. ʂʦʣʠʯʝʩʪʚʦ, ʎʝʥʘ) 

ʂʣʶʯʝʚʦʡ ʘʪʨʠʙʫʪ ʚʳʜʝʣʝʥ ʧʦʜʯʝʨʢʠʚʘʥʠʝʤ 

 

ʄʝʞʜʫ ʩʫʱʥʦʩʪʷʤʠ ʤʦʛʫʪ ʙʳʪʴ ʫʩʪʘʥʦʚʣʝʥʳ ʩʚʷʟʠ. 

ʉʚʷʟʴ - ʵʪʦ ʘʩʩʦʮʠʘʮʠʷ. ʫʩʪʘʥʦʚʣʝʥʥʘʷ ʤʝʞʜʫ ʥʝʩʢʦʣʴʢʠʤʠ ʩʫʱʥʦʩʪʷʤʠ. 

ʠ ʧʦʢʘʟʳʚʘʶʱʘʷ ʢʘʢ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʪ ʩʫʱʥʦʩʪʠ ʤʝʞʜʫ ʩʦʙʦʡ.  

ʇʨʠʤʝʨʳ: 

¶ ʚ ʤʘʛʘʟʠʥʝ ʧʨʦʠʩʭʦʜʠʪ ʧʨʦʜʘʞʘ ʧʨʦʜʫʢʪʦʚ. ʪ.ʝ. ʤʝʞʜʫ ʩʫʱʥʦʩʪʷʤʠ 
ʇʨʦʜʫʢʪʳ ʠ ʇʨʦʜʘʞʘ ʩʫʱʝʩʪʚʫʝʪ ʩʚʷʟʴ çʧʨʦʠʩʭʦʜʠʪè ʠʣʠ ʇʨʦʜʫʢʪʳ-

ʇʨʦʜʘʞʘ (ʦʙʳʯʥʦ ʩʚʷʟʴ ʦʙʦʟʥʘʯʘʝʪʩʷ ʛʣʘʛʦʣʦʤ ʠʣʠ ʜʚʦʡʥʳʤ ʥʘʟʚʘʥʠʝʤ 

ʩʫʱʥʦʩʪʝʡ. ʤʝʞʜʫ ʢʦʪʦʨʳʤʠ ʫʩʪʘʥʦʚʣʝʥʘ ʵʪʘ ʩʚʷʟʴ) 

¶ ʪʘʢ ʢʘʢ ʧʨʦʜʫʢʪʳ ʚ ʤʘʛʘʟʠʥ ʧʦʩʪʘʚʣʷʶʪ ʧʦʩʪʘʚʱʠʢʠ, ʪʦ ʤʝʞʜʫ 

ʩʫʱʥʦʩʪʷʤʠ ʇʨʦʜʫʪʳ ʠ ʇʦʩʪʘʚʱʠʢʠ ʩʫʱʝʩʪʚʫʝʪ ʩʚʷʟʴ çʧʦʩʪʘʚʢʘè ʠʣʠ 

ʇʨʦʜʫʢʪʳ-ʇʦʩʪʘʚʱʠʢʠ 

¶ ʤʦʛʫʪ ʩʫʱʝʩʪʚʦʚʘʪʴ ʠ ʩʚʷʟʠ ʤʝʞʜʫ ʵʢʟʝʤʧʣʷʨʘʤʠ ʦʜʥʦʡ ʠ ʪʦʡ ʞʝ 
ʩʫʱʥʦʩʪʠ (ʨʝʢʫʨʩʠʚʥʘʷ ʩʚʷʟʴ). ʥʘʧʨʠʤʝʨ ʩʚʷʟʴ ʈʦʜʠʪʝʣʴ-ʇʦʪʦʤʦʢ ʤʝʞʜʫ 

ʵʢʟʝʤʧʣʷʨʘʤʠ ʩʫʱʥʦʩʪʠ ʏʝʣʦʚʝʢ 

ʉʚʷʟʴ ʪʘʢʞʝ ʤʦʞʝʪ ʠʤʝʪʴ ʘʪʨʠʙʫʪʳ. ʅʘʧʨʠʤʝʨ. ʜʣʷ ʩʚʷʟʠ ʇʨʦʜʫʢʪʳ-

ʇʦʩʪʘʚʱʠʢʠ ʤʦʞʥʦ ʟʘʜʘʪʴ ʘʪʨʠʙʫʪʳ ɼʘʪʘʇʦʩʪʘʚʢʠ. ʎʝʥʘ ʠ ʪ.ʜ. 
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ʉʚʷʟʴ. ʩʫʱʝʩʪʚʫʶʱʘʷ ʤʝʞʜʫ ʜʚʫʤʷ ʩʫʱʥʦʩʪʷʤʠ. ʥʘʟʳʚʘʝʪʩʷ ʙʠʥʘʨʥʦʡ 

ʩʚʷʟʴʶ. ʉʚʷʟʴ. ʩʫʱʝʩʪʚʫʶʱʘʷ ʤʝʞʜʫ n ʩʫʱʥʦʩʪʷʤʠ. ʥʘʟʳʚʘʝʪʩʷ n-ʘʨʥʦʡ 

ʩʚʷʟʴʶ. ʈʝʢʫʨʩʠʚʥʘʷ ʩʚʷʟʴ - ʵʪʦ ʩʚʷʟʴ ʤʝʞʜʫ ʵʢʟʝʤʧʣʷʨʘʤʠ ʦʜʥʦʡ ʩʫʱʥʦʩʪʠ. 

ɼʦʢʘʟʘʥʦ. ʯʪʦ ʣʶʙʫʶ n-ʘʨʥʫʶ ʩʚʷʟʴ ʚʩʝʛʜʘ ʤʦʞʥʦ ʟʘʤʝʥʠʪʴ ʤʥʦʞʝʩʪʚʦʤ 

ʙʠʥʘʨʥʳʭ. ʦʜʥʘʢʦ ʧʝʨʚʳʝ ʣʫʯʰʝ ʦʪʦʙʨʘʞʘʶʪ ʩʝʤʘʥʪʠʢʫ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ. 

ʊʦ ʯʠʩʣʦ ʵʢʟʝʤʧʣʷʨʦʚ ʩʫʱʥʦʩʪʝʡ. ʢʦʪʦʨʦʝ ʤʦʞʝʪ ʙʳʪʴ ʘʩʩʦʮʠʠʨʦʚʘʥʦ 

ʯʝʨʝʟ ʩʚʷʟʴ ʩ ʵʢʟʝʤʧʣʷʨʘʤʠ ʜʨʫʛʦʡ ʩʫʱʥʦʩʪʠ. ʥʘʟʳʚʘʶʪ ʩʪʝʧʝʥʴʶ ʩʚʷʟʠ. 

ʈʘʩʩʤʦʪʨʝʥʠʝ ʩʪʝʧʝʥʝʡ ʦʩʦʙʝʥʥʦ ʧʦʣʝʟʥʦ ʜʣʷ ʙʠʥʘʨʥʳʭ ʩʚʷʟʝʡ. 

ʆʯʝʥʴ ʚʘʞʥʳʤ ʩʚʦʡʩʪʚʦʤ ʤʦʜʝʣʠ "ʩʫʱʥʦʩʪʴ-ʩʚʷʟʴ" ʷʚʣʷʝʪʩʷ ʪʦ. ʯʪʦ ʦʥʘ 

ʤʦʞʝʪ ʙʳʪʴ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʚʠʜʝ ʛʨʘʬʠʯʝʩʢʦʡ ʩʭʝʤʳ (ʜʠʘʛʨʘʤʤʳ). ʕʪʦ 

ʟʥʘʯʠʪʝʣʴʥʦ ʦʙʣʝʛʯʘʝʪ ʘʥʘʣʠʟ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ. ʉʫʱʝʩʪʚʫʝʪ ʥʝʩʢʦʣʴʢʦ 

ʚʘʨʠʘʥʪʦʚ ʦʙʦʟʥʘʯʝʥʠʷ ʵʣʝʤʝʥʪʦʚ ʜʠʘʛʨʘʤʤʳ "ʩʫʱʥʦʩʪʴ-ʩʚʷʟʴ" (ʥʦʪʘʮʠʡ). 

ɼʣʷ ʦʙʦʟʥʘʯʝʥʠʷ ʩʫʱʥʦʩʪʝʡ. ʩʚʷʟʝʡ ʠ ʘʪʨʠʙʫʪʦʚ ʙʫʜʝʤ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʥʦʪʘʮʠʶ ʏʝʥʘ. ʘ ʜʣʷ ʦʙʦʟʥʘʯʝʥʠʷ ʩʪʝʧʝʥʝʡ ʠ ʢʘʨʜʠʥʘʣʴʥʦʩʪʝʡ ʩʚʷʟʝʡ - 

ʥʦʪʘʮʠʶ ʄʘʨʪʠʥʘ (ʧʦʥʷʪʠʝ ʢʘʨʜʠʥʘʣʴʥʦʩʪʠ ʩʚʷʟʠ ʧʦʷʩʥʠʤ ʯʫʪʴ ʧʦʟʞʝ). ɺ 

ʊʘʙʣʠʮʝ 1 ʧʨʠʚʦʜʠʪʩʷ ʩʧʠʩʦʢ ʠʩʧʦʣʴʟʫʝʤʳʭ ʟʜʝʩʴ ʦʙʦʟʥʘʯʝʥʠʡ. 

 

ʊʘʙʣʠʮʘ 1 

 

 
 

3.3.2 ʉʪʝʧʝʥʠ ʙʠʥʘʨʥʳʭ ʩʚʷʟʝʡ 

• один-к-одному (ʦʙʦʟʥʘʯʘʝʪʩʷ 1:1). ʕʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʚ ʪʘʢʦʡ ʩʚʷʟʠ ʚ 

ʢʘʞʜʳʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ ʢʘʞʜʦʤʫ ʵʢʟʝʤʧʣʷʨʫ ʩʫʱʥʦʩʪʠ A ʩʦʦʪʚʝʪʩʪʚʫʝʪ 1 

ʠʣʠ 0 ʵʢʟʝʤʧʣʷʨʦʚ ʩʫʱʥʦʩʪʠ B. ɼʘʥʥʳʡ ʬʘʢʪ ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ ʈʠʩ. 3.1, ʛʜʝ 

ʧʨʷʤʦʫʛʦʣʴʥʠʢʠ ʦʙʦʟʥʘʯʘʶʪ ʩʫʱʥʦʩʪʠ, ʘ ʨʦʤʙ -ʩʚʷʟʴ. ʊʘʢ ʢʘʢ ʩʪʝʧʝʥʴ ʩʚʷʟʠ 

ʜʣʷ ʢʘʞʜʦʡ ʩʫʱʥʦʩʪʠ ʨʘʚʥʘ 1, ʪʦ ʦʥʠ ʩʦʝʜʠʥʷʶʪʩʷ ʦʜʥʦʡ ʣʠʥʠʝʡ. 
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ʈʠʩʫʥʦʢ 3.1 ï ʉʚʷʟʴ ʦʜʠʥ-ʢ-ʦʜʥʦʤʫ 

 

один-ко-многим (1:N). ʆʜʥʦʤʫ ʵʢʟʝʤʧʣʷʨʫ ʩʫʱʥʦʩʪʠ A ʩʦʦʪʚʝʪʩʪʚʫʶʪ 

0, 1 ʠʣʠ N ʵʢʟʝʤʧʣʷʨʦʚ ʩʫʱʥʦʩʪʠ B. ɻʨʘʬʠʯʝʩʢʠ ʩʪʝʧʝʥʴ ʩʚʷʟʠ N 

ʦʪʦʙʨʘʞʘʝʪʩʷ "ʜʨʝʚʦʦʙʨʘʟʥʦʡ" ʣʠʥʠʝʡ, ʪʘʢ ʵʪʦ ʩʜʝʣʘʥʦ ʥʘ ʩʣʝʜʫʶʱʝʤ 

ʨʠʩʫʥʢʝ (ʈʠʩ. 3.2). 

 

 
ʈʠʩʫʥʦʢ 3.2 ï ʉʚʷʟʴ ʦʜʠʥ-ʢʦ-ʤʥʦʛʠʤ 

 

многие-к-одному (N:1). ʕʪʘ ʩʚʷʟʴ ʘʥʘʣʦʛʠʯʥʘ ʦʪʦʙʨʘʞʝʥʠʶ 1:N. 

ʆʜʥʦʤʫ ʵʢʟʝʤʧʣʷʨʫ ʩʫʱʥʦʩʪʠ ɺ ʩʦʦʪʚʝʪʩʪʚʫʶʪ 0, 1 ʠʣʠ N ʵʢʟʝʤʧʣʷʨʦʚ 

ʩʫʱʥʦʩʪʠ ɸ (ʈʠʩ. 3.3). 

 
ʈʠʩʫʥʦʢ 3.3 ï ʉʚʷʟʴ ʤʥʦʛʠʝ-ʢ-ʦʜʥʦʤʫ 

 

многие-ко-многим (M:N). ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʦʜʥʦʤʫ ʵʢʟʝʤʧʣʷʨʫ ʩʫʱʥʦʩʪʠ 

A ʩʦʦʪʚʝʪʩʪʚʫʶʪ 0, 1 ʠʣʠ N ʵʢʟʝʤʧʣʷʨʦʚ ʩʫʱʥʦʩʪʠ B, ʠ ʥʘʦʙʦʨʦʪ, ʦʜʥʦʤʫ 

ʵʢʟʝʤʧʣʷʨʫ ʩʫʱʥʦʩʪʠ B ʩʦʦʪʚʝʪʩʪʚʫʶʪ 0, 1 ʠʣʠ N ʵʢʟʝʤʧʣʷʨʦʚ ʩʫʱʥʦʩʪʠ ɸ 

(ʈʠʩ. 3.4). 

 
ʈʠʩʫʥʦʢ 3.4 ï ʉʚʷʟʴ ʤʥʦʛʠʝ-ʢʦ-ʤʥʦʛʠʤ 

 

ɼʨʫʛʦʡ ʚʘʞʥʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʡ ʩʚʷʟʠ ʧʦʤʠʤʦ ʝʝ ʩʪʝʧʝʥʠ ʷʚʣʷʝʪʩʷ 

ʢʣʘʩʩ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʚʭʦʜʷʱʠʭ ʚ ʥʝʝ ʩʫʱʥʦʩʪʝʡ. ʉʫʱʝʩʪʚʫʝʪ 

ʦʙʷʟʘʪʝʣʴʥʳʡ ʠ ʥʝʦʙʷʟʘʪʝʣʴʥʳʡ ʢʣʘʩʩʳ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ. 

ʈʘʩʩʤʦʪʨʠʤ ʧʨʠʤʝʨʳ ʩʪʝʧʝʥʠ ʩʚʷʟʠ ʦʜʠʥ-ʢ-ʦʜʥʦʤʫ:  

1. ɽʩʣʠ ʨʘʩʩʤʘʪʨʠʚʘʪʴ традиционный брак, ʪʦ ʩʪʝʧʝʥʴ ʩʚʷʟʠ ʤʝʞʜʫ 

ʩʫʱʥʦʩʪʷʤʠ ʄʫʞʯʠʥʘ ʠ ɾʝʥʱʠʥʘ ʙʫʜʝʪ 1:1. ʂʨʦʤʝ ʪʦʛʦ, ʢʘʞʜʳʡ ʤʫʞʯʠʥʘ, 

ʩʦʩʪʦʷʱʠʡ ʚ ʙʨʘʢʝ, ʦʙʷʟʘʪʝʣʴʥʦ ɼʆʃɾɽʅ ʠʤʝʪʴ ʞʝʥʫ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʛʦʚʦʨʷʪ, ʯʪʦ ʩʫʱʥʦʩʪʴ ɾʝʥʱʠʥʘ ʠʤʝʝʪ ʦʙʷʟʘʪʝʣʴʥʳʡ ʢʣʘʩʩ 

ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ. ʀ, ʥʘʦʙʦʨʦʪ, ʢʘʞʜʘʷ ʞʝʥʱʠʥʘ, ʩʦʩʪʦʷʱʘʷ ʚ ʙʨʘʢʝ, 

ɼʆʃɾʅɸ ʠʤʝʪʴ ʤʫʞʘ. ʊʦ ʝʩʪʴ, ʩʫʱʥʦʩʪʴ ʄʫʞʯʠʥʘ ʪʘʢʞʝ ʠʤʝʝʪ 

ʦʙʷʟʘʪʝʣʴʥʳʡ ʢʣʘʩʩ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ (ʈʠʩ. 3.5). 
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ʈʠʩʫʥʦʢ 3.5 ï ʉʚʷʟʴ 1:1, ʦʙʷʟʘʪʝʣʴʥʳʝ ʢʣʘʩʩʳ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ 

 

2. Сотрудник руководит отделом (ʈʠʩ. 3.6). ʇʦʩʢʦʣʴʢʫ ʩʦʪʨʫʜʥʠʢ 

ʤʦʞʝʪ ʨʫʢʦʚʦʜʠʪʴ ʪʦʣʴʢʦ ʆɼʅʀʄ ʦʪʜʝʣʦʤ, ʘ ʚ ʦʪʜʝʣʝ ʤʦʞʝʪ ʙʳʪʴ ʪʦʣʴʢʦ 

ʆɼʀʅ ʨʫʢʦʚʦʜʠʪʝʣʴ, ʪʦ ʩʪʝʧʝʥʴ ʩʚʷʟʠ ʚ ʵʪʦʤ ʧʨʠʤʝʨʝ 1:1. ʂʨʦʤʝ ʪʦʛʦ, ʚ 

ʢʘʞʜʦʤ ʦʪʜʝʣʝ ɼʆʃɾɽʅ ʙʳʪʴ ʨʫʢʦʚʦʜʠʪʝʣʴ, ʪ.ʝ. ʢʘʞʜʦʤʫ ʵʢʟʝʤʧʣʷʨʫ 

ʩʫʱʥʦʩʪʠ ʆʪʜʝʣ ɼʆʃɾɽʅ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʵʢʟʝʤʧʣʷʨ ʩʫʱʥʦʩʪʠ ʉʦʪʨʫʜʥʠʢ 

(ʩʫʱʥʦʩʪʴ ʉʦʪʨʫʜʥʠʢ ʠʤʝʝʪ ʦʙʷʟʘʪʝʣʴʥʳʡ ʢʣʘʩʩ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ). ʉ ʜʨʫʛʦʡ 

ʩʪʦʨʦʥʳ, ʜʘʣʝʢʦ ʥʝ ʚʩʝ ʩʦʪʨʫʜʥʠʢʠ ʜʦʣʞʥʳ ʙʳʪʴ ʨʫʢʦʚʦʜʠʪʝʣʷʤʠ, ʪ.ʝ. 

ʩʦʪʨʫʜʥʠʢ ʄʆɾɽʊ (ʥʦ ʥʝ ʜʦʣʞʝʥ) ʙʳʪʴ ʨʫʢʦʚʦʜʠʪʝʣʝʤ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʝʩʪʴ 

ʵʢʟʝʤʧʣʷʨʳ ʩʫʱʥʦʩʪʠ ʉʦʪʨʫʜʥʠʢ, ʢʦʪʦʨʳʤ ʥʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʥʠ ʦʜʠʥ 

ʵʢʟʝʤʧʣʷʨ ʩʫʱʥʦʩʪʠ ʆʪʜʝʣ (ʥʝʦʙʷʟʘʪʝʣʴʥʳʡ ʢʣʘʩʩ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ). 

 

 
ʈʠʩ. 3.6 - ʉʚʷʟʴ 1:1, ʦʙʷʟʘʪʝʣʴʥʳʡ ʠ ʥʝʦʙʷʟʘʪʝʣʴʥʳʡ ʢʣʘʩʩʳ 

ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ 

 

3. Человек читает книгу (ʈʠʩ. 3.7). ʏʝʣʦʚʝʢ ʤʦʞʝʪ ʯʠʪʘʪʴ ʩʨʘʟʫ ʪʦʣʴʢʦ 

ʆɼʅʋ ʢʥʠʛʫ, ʘ ʢʦʥʢʨʝʪʥʘʷ ʢʥʠʛʘ ʤʦʞʝʪ ʙʳʪʴ ʯʠʪʘʝʤʘ ʪʦʣʴʢʦ ʆɼʅʀʄ 

ʯʝʣʦʚʝʢʦʤ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʩʪʝʧʝʥʴ ʩʚʷʟʠ 1:1. ʏʝʣʦʚʝʢ ʄʆɾɽʊ ʯʠʪʘʪʴ ʢʥʠʛʫ, 

ʘ ʤʦʞʝʪ ʥʠʯʝʛʦ ʥʝ ʯʠʪʘʪʴ. ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ ʥʝ ʢʘʞʜʘʷ ʢʥʠʛʘ ʜʦʣʞʥʘ 

ʯʠʪʘʪʴʩʷ, ʥʝʢʦʪʦʨʳʝ ʩʪʦʷʪ ʥʘ ʧʦʣʢʝ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʙʝ ʩʫʱʥʦʩʪʠ ʠʤʝʶʪ 

ʥʝʦʙʷʟʘʪʝʣʴʥʳʡ ʢʣʘʩʩ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ. 

 

 
ʈʠʩ. 3.7 - ʉʚʷʟʴ 1:1, ʥʝʦʙʷʟʘʪʝʣʴʥʳʝ ʢʣʘʩʩʳ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ 

 

ʈʘʩʩʤʦʪʨʠʤ ʧʨʠʤʝʨʳ ʩʪʝʧʝʥʠ ʩʚʷʟʠ ʦʜʠʥ-ʢʦ-ʤʥʦʛʠʤ (ʤʥʦʛʠʝ-ʢ-ʦʜʥʦʤʫ):  

 

4. ɺ ʧʨʦʮʝʩʩʝ ʦʙʫʯʝʥʠʷ ʩʪʫʜʝʥʪʳ ʦʙʲʝʜʠʥʝʥʳ ʚ ʛʨʫʧʧʳ. ʂʘʞʜʘʷ ʛʨʫʧʧʘ 
ʤʦʞʝʪ ʩʦʜʝʨʞʘʪʴ ʤʥʦʞʝʩʪʚʦ ʩʪʫʜʝʥʪʦʚ, ʘ ʢʘʞʜʳʡ ʩʪʫʜʝʥʪ ʤʦʞʝʪ ʚʭʦʜʠʪʴ 

ʪʦʣʴʢʦ ʚ ʦʜʥʫ ʛʨʫʧʧʫ, ʪ.ʝ. ʩʪʝʧʝʥʴ ʩʚʷʟʠ 1:N (ʈʠʩ. 3.8). ʂʘʞʜʘʷ ʛʨʫʧʧʘ 

ɼʆʃɾʅɸ ʩʦʜʝʨʞʘʪʴ ʩʪʫʜʝʥʪʦʚ, ʘ ʢʘʞʜʳʡ ʩʪʫʜʝʥʪ ɼʆʃɾɽʅ ʙʳʪʴ ʟʘʯʠʩʣʝʥ ʚ 

ʢʦʥʢʨʝʪʥʫʶ ʛʨʫʧʧʫ, ʪ.ʝ. ʦʙʝ ʩʫʱʥʦʩʪʠ ʠʤʝʶʪ ʦʙʷʟʘʪʝʣʴʥʳʝ ʢʣʘʩʩʳ 

ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ 

 
ʈʠʩ. 3.8 - ʉʚʷʟʴ 1:N, ʦʙʷʟʘʪʝʣʴʥʳʝ ʢʣʘʩʩʳ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ 
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5. ʇʦʩʪʘʚʱʠʢʠ ʧʨʦʜʫʢʪʦʚ ʠʤʝʶʪ ʦʜʠʥ ʶʨʠʜʠʯʝʩʢʠʡ ʘʜʨʝʩ, 

ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ɼʆʃɾʅʓ ʥʘʭʦʜʠʪʴʩʷ ʚ ʦʜʥʦʤ ʢʦʥʢʨʝʪʥʦʤ ʛʦʨʦʜʝ. ɸ ʚ ʦʜʥʦʤ 

ʛʦʨʦʜʝ ʄʆɻʋʊ ʥʘʭʦʜʠʪʴʩʷ ʦʜʠʥ, ʥʝʩʢʦʣʴʢʦ ʠʣʠ ʥʠ ʦʜʥʦʛʦ ʧʦʩʪʘʚʱʠʢʘ. ʊ.ʝ. 

ʩʚʷʟʴ ʙʫʜʝʪ N:1, ʩʫʱʥʦʩʪʴ ɻʦʨʦʜʘ ʙʫʜʝʪ ʠʤʝʪʴ ʦʙʷʟʘʪʝʣʴʥʳʡ, ʘ ʩʫʱʥʦʩʪʴ 

ʇʦʩʪʘʚʱʠʢʠ - ʥʝʦʙʷʟʘʪʝʣʴʥʳʡ ʢʣʘʩʩʳ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ (ʈʠʩ. 3.9). 

 

 
ʈʠʩ. 3.9 - ʉʚʷʟʴ 1:N, ʦʙʷʟʘʪʝʣʴʥʳʡ ʠ ʥʝʦʙʷʟʘʪʝʣʴʥʳʡ ʢʣʘʩʩʳ 

ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ 

 

ɽʩʣʠ ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʩʫʱʥʦʩʪʠ x ʟʘʚʠʩʠʪ ʦʪ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʩʫʱʥʦʩʪʠ ʫ, 

ʪʦ x ʥʘʟʳʚʘʝʪʩʷ зависимой сущностью (ʠʥʦʛʜʘ ʩʫʱʥʦʩʪʴ x ʥʘʟʳʚʘʶʪ 

"ʩʣʘʙʦʡ", ʘ "ʩʫʱʥʦʩʪʴ" ʫ - ʩʠʣʴʥʦʡ). 

ʉʪʝʧʝʥʴ ʩʚʷʟʠ ʜʣʷ ʩʠʣʴʥʦʡ ʩʫʱʥʦʩʪʠ ʚʩʝʛʜʘ ʙʫʜʝʪ 1 ʠ ʦʙʷʟʘʪʝʣʴʥʳʡ 

ʢʣʘʩʩ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ. ʂʣʘʩʩ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʠ ʩʪʝʧʝʥʴ ʩʚʷʟʠ ʜʣʷ 

ʟʘʚʠʩʠʤʦʡ ʩʫʱʥʦʩʪʠ ʤʦʛʫʪ ʙʳʪʴ ʣʶʙʳʤʠ.  

6. ɺ ʤʘʛʘʟʠʥʝ ʧʨʦʠʩʭʦʜʠʪ ʧʨʦʜʘʞʘ ʧʨʦʜʫʢʪʦʚ. ʇʨʦʜʫʢʪ ʥʝ ʤʦʞʝʪ ʙʳʪʴ 
ʧʨʦʜʘʥ, ʝʩʣʠ ʝʛʦ ʥʝʪ ʚ ʤʘʛʘʟʠʥʝ. ʇʦʵʪʦʤʫ ʩʫʱʥʦʩʪʴ ʇʨʦʜʘʞʠ ʷʚʣʷʝʪʩʷ 

ʟʘʚʠʩʠʤʦʡ ʦʪ ʩʫʱʥʦʩʪʠ ʇʨʦʜʫʢʪʳ (ʈʠʩ. 3.10). ʇʨʦʜʫʢʪ ʄʆɾɽʊ ʙʳʪʴ ʧʨʦʜʘʥ 

ʚ ʨʘʟʥʳʝ ʜʥʠ (ʘ ʤʦʞʝʪ ʙʳʪʴ ʚʦʦʙʱʝ ʥʝ ʧʨʦʜʘʥ), ʢʦʥʢʨʝʪʥʘʷ ʧʨʦʜʘʞʘ ʩʚʷʟʘʥʘ 

ʪʦʣʴʢʦ ʩ ʦʜʥʠʤ ʧʨʦʜʫʢʪʦʤ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʪʝʧʝʥʴ ʩʚʷʟʠ N:1, ʩʫʱʥʦʩʪʴ 

ʇʨʦʜʘʞʠ ʠʤʝʝʪ ʥʝʦʙʷʟʘʪʝʣʴʥʳʡ, ʘ ʩʫʱʥʦʩʪʴ ʇʨʦʜʫʢʪʳ - ʦʙʷʟʘʪʝʣʴʥʳʡ 

ʢʣʘʩʩʳ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ (ʚ ʩʘʤʦʤ ʜʝʣʝ, ʧʨʦʜʘʞʘ ʙʝʟ ʧʨʦʜʫʢʪʘ ʪʝʨʷʝʪ ʩʤʳʩʣ) 

 

 
ʈʠʩ. 3.10 ï ɿʘʚʠʩʠʤʘʷ ʠ ʥʝʟʘʚʠʩʠʤʘʷ ʩʫʱʥʦʩʪʠ 

 

ʈʘʩʩʤʦʪʨʠʤ ʧʨʠʤʝʨ ʩʪʝʧʝʥʠ ʩʚʷʟʠ ʤʥʦʛʠʝ-ʢʦ-ʤʥʦʛʠʤ: 

7. ʇʨʦʜʫʢʪʳ ʚ ʤʘʛʘʟʠʥ ʧʦʩʪʘʚʣʷʶʪʩʷ ʧʦʩʪʘʚʱʠʢʘʤʠ. ʂʘʞʜʳʡ ʧʨʦʜʫʢʪ, 
ʠʤʝʶʱʠʡʩʷ ʚ ʤʘʛʘʟʠʥʝ, ɼʆʃɾɽʅ ʙʳʪʴ ʧʦʩʪʘʚʣʝʥ ʦʜʥʠʤ ʠʣʠ ʥʝʩʢʦʣʴʢʠʤʠ 

ʧʦʩʪʘʚʱʠʢʘʤʠ, ʘ ʢʘʞʜʳʡ ʠʟ ʧʦʩʪʘʚʱʠʢʦʚ ʄʆɾɽʊ ʧʦʩʪʘʚʣʷʪʴ ʦʜʠʥ ʠʣʠ 

ʥʝʩʢʦʣʴʢʦ ʧʨʦʜʫʢʪʦʚ ʠʣʠ ʥʝ ʧʦʩʪʘʚʣʷʪʴ ʥʠ ʦʜʥʦʛʦ. ʊ.ʝ. ʩʪʝʧʝʥʴ ʩʚʷʟʠ M:N 

(ʈʠʩ. 3.11), ʘ ʢʣʘʩʩ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʜʣʷ ʇʦʩʪʘʚʱʠʢʦʚ - ʦʙʷʟʘʪʝʣʴʥʳʡ, ʜʣʷ 

ʇʨʦʜʫʢʪʦʚ - ʥʝʦʙʷʟʘʪʝʣʴʥʳʡ. 

 

 
ʈʠʩ. 3.11 - ʉʚʷʟʴ M:N, ʦʙʷʟʘʪʝʣʴʥʳʡ ʠ ʥʝʦʙʷʟʘʪʝʣʴʥʳʡ ʢʣʘʩʩʳ 

ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ 
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8. ʄʝʞʜʫ ʦʜʥʠʤʠ ʠ ʪʝʤʠ ʞʝ ʩʫʱʥʦʩʪʷʤʠ ʤʦʛʫʪ ʩʫʱʝʩʪʚʦʚʘʪʴ ʥʝʩʢʦʣʴʢʦ 
ʩʚʷʟʝʡ, ʥʘʧʨʠʤʝʨ: ʉ ʦʜʥʦʡ ʩʪʦʨʦʥʳ ʧʨʦʜʫʢʪʳ ʚ ʤʘʛʘʟʠʥ ʧʦʩʪʘʚʣʷʶʪʩʷ 

ʟʘʢʘʟʯʠʢʘʤʠ, ʩ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʯʪʦʙʳ ʧʨʦʜʫʢʪʳ ʙʳʣʠ ʧʦʩʪʘʚʣʝʥʳ ʚ ʤʘʛʘʟʠʥ, 

ʥʝʦʙʭʦʜʠʤʦ ʟʘʢʘʟʘʪʴ ʧʦʩʪʘʚʱʠʢʘʤ ʥʝʦʙʭʦʜʠʤʳʝ ʧʨʦʜʫʢʪʳ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʤʝʞʜʫ ʩʫʱʥʦʩʪʷʤʠ ʇʨʦʜʫʢʪʳ ʠ ʇʦʩʪʘʚʱʠʢʠ ʩʫʱʝʩʪʚʫʶʪ ʩʚʷʟʠ 

çʇʦʩʪʘʚʣʷʶʪè ʠ çɿʘʢʘʟʘʥʳè (ʈʠʩ. 3.12). ʉʚʷʟʴ çʇʦʩʪʘʚʣʷʶʪè ʨʘʩʩʤʦʪʨʝʥʘ 

ʚ ʧʨʝʜʳʜʫʱʝʤ ʧʨʠʤʝʨʝ. ʈʘʩʩʤʦʪʨʠʤ ʧʦʜʨʦʙʥʝʝ ʩʚʷʟʴ çɿʘʢʘʟʘʥʳè. ʂʘʞʜʳʡ 

ʧʨʦʜʫʢʪ ɼʆʃɾɽʅ ʙʳʪʴ ʟʘʢʘʟʘʥ ʦʜʥʦʤʫ ʠʣʠ ʥʝʩʢʦʣʴʢʠʤ ʧʦʩʪʘʚʱʠʢʘʤ, 

ʢʘʞʜʳʡ ʧʦʩʪʘʚʱʠʢ ʄʆɾɽʊ ʧʦʣʫʯʠʪʴ ʟʘʢʘʟ ʥʘ ʦʜʠʥ ʠʣʠ ʥʝʩʢʦʣʴʢʦ 

ʧʨʦʜʫʢʪʦʚ ʠʣʠ ʚʦʦʙʱʝ ʥʝ ʧʦʣʫʯʠʪʴ ʟʘʢʘʟ. 

 

 
ʈʠʩ. 3.12 ï ʅʝʩʢʦʣʴʢʦ ʩʚʷʟʝʡ ʤʝʞʜʫ ʜʚʫʤʷ ʩʫʱʥʦʩʪʷʤʠ 

 

9. ʈʘʩʩʤʦʪʨʠʤ ʩʫʱʥʦʩʪʠ ɺʨʘʯ ʠ ʇʘʮʠʝʥʪ. ʇʘʮʠʝʥʪ ɼʆɾɽʅ ʠʤʝʪʴ 

ʦʜʥʦʛʦ ʣʝʯʘʱʝʛʦ ʚʨʘʯʘ, ʘ ʚʨʘʯ ʄʆɾɽʊ ʣʝʯʠʪʴ ʥʝʩʢʦʣʴʢʦ ʧʘʮʠʝʥʪʦʚ. ʂʨʦʤʝ 

ʪʦʛʦ, ʧʘʮʠʝʥʪ ʄʆɾɽʊ ʠʤʝʪʴ ʥʝʩʢʦʣʴʢʠʭ ʚʨʘʯʝʡ-ʢʦʥʩʫʣʴʪʘʥʪʦʚ, ʘ ʚʨʘʯ 

ʄʆɾɽʊ ʢʦʥʩʫʣʴʪʠʨʦʚʘʪʴ ʥʝʩʢʦʣʴʢʠʭ ʧʘʮʠʝʥʪʦʚ (ʈʠʩ.3.13). 

 

 
ʈʠʩ. 3.13 ï ʅʝʩʢʦʣʴʢʦ ʩʚʷʟʝʡ ʤʝʞʜʫ ʜʚʫʤʷ ʩʫʱʥʦʩʪʷʤʠ 

 

3.3.3 ʇʨʠʤʝʨ ʧʦʩʪʨʦʝʥʠʷ ʤʦʜʝʣʠ çʩʫʱʥʦʩʪʴ-ʩʚʷʟʴè 

ɺ ʧʨʦʮʝʩʩʝ ʧʦʩʪʨʦʝʥʠʷ ʜʠʘʛʨʘʤʤʳ "ʩʫʱʥʦʩʪʴ-ʩʚʷʟʴ" ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ 

ʥʝʩʢʦʣʴʢʦ ʵʪʘʧʦʚ: 

Å ʆʧʨʝʜʝʣʝʥʠʝ ʩʧʠʩʢʘ ʩʫʱʥʦʩʪʝʡ ʚʳʙʨʘʥʥʦʡ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ 

Å ʆʧʨʝʜʝʣʝʥʠʝ ʩʧʠʩʢʘ ʘʪʨʠʙʫʪʦʚ ʩʫʱʥʦʩʪʝʡ 

Å ʆʧʠʩʘʥʠʝ ʩʚʷʟʝʡ ʤʝʞʜʫ ʩʫʱʥʦʩʪʷʤʠ (ʩʪʝʧʝʥʠ, ʢʣʘʩʩʳ 

ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʩʚʷʟʝʡ, ʘ ʪʘʢʞʝ ʘʪʨʠʙʫʪʳ ʩʚʷʟʝʡ, ʝʩʣʠ ʦʥʠ ʥʝʦʙʭʦʜʠʤʳ) 

Å ʆʨʛʘʥʠʟʘʮʠʷ ʜʘʥʥʳʭ ʚ ʚʠʜʝ ʜʠʘʛʨʘʤʤʳ "ʩʫʱʥʦʩʪʴ-ʩʚʷʟʴ" 

ɺ ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʘ ʧʦʩʪʨʦʠʤ ʜʠʘʛʨʘʤʤʫ, ʦʪʦʙʨʘʞʘʶʱʫʶ ʩʚʷʟʴ ʜʘʥʥʳʭ 

ʜʣʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʫʯʝʪʘ ʧʨʦʜʘʞʠ ʧʨʦʜʫʢʪʦʚ ʚ ʤʘʛʘʟʠʥʝ. ɹɼ 
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ʜʦʣʞʥʘ ʭʨʘʥʠʪʴ ʠʥʬʦʨʤʘʮʠʶ ʦ ʧʨʦʜʫʢʪʘʭ, ʧʦʩʪʘʚʣʷʝʤʳʭ ʚ ʤʘʛʘʟʠʥ, ʠʭ 

ʝʞʝʜʥʝʚʥʦʡ ʧʨʦʜʘʞʝ, ʟʘʢʘʟʘʭ ʥʘ ʧʦʩʪʘʚʢʫ ʧʨʦʜʫʢʪʦʚ, ʘ ʪʘʢʞʝ ʦ ʧʦʩʪʘʚʱʠʢʘʭ 

ʧʨʦʜʫʢʪʦʚ. 

ʉʦʩʪʘʚʠʤ ʩʧʠʩʦʢ ʩʫʱʥʦʩʪʝʡ, ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ 

ʧʦʩʪʘʚʣʝʥʥʦʡ ʟʘʜʘʯʠ:  

1. Продукты 

ɼʣʷ ʵʪʦʡ ʩʫʱʥʦʩʪʠ ʥʝʦʙʭʦʜʠʤʳ ʩʣʝʜʫʶʱʠʝ ʘʪʨʠʙʫʪʳ: 

¶ ʂʦʜ ʧʨʦʜʫʢʪʘ - ʫʥʠʢʘʣʴʥʳʡ ʠʜʝʥʪʠʬʠʢʘʪʦʨ, ʢʣʶʯʝʚʦʡ ʘʪʨʠʙʫʪ 

¶ ʇʨʦʜʫʢʪ - ʥʘʟʚʘʥʠʝ ʧʨʦʜʫʢʪʘ 

¶ ɽʜʠʥʠʮʘ ʠʟʤʝʨʝʥʠʷ - ʣʠʪʨʳ, ʢʠʣʦʛʨʘʤʤʳ, ʰʪʫʢʠ ʠ ʪ.ʧ. 

¶ ʉʨʦʢ ʭʨʘʥʝʥʠʷ ʚ ʜʥʷʭ - ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʜʘʪʳ ʦʢʦʥʯʘʥʠʷ ʩʨʦʢʘ 

ʛʦʜʥʦʩʪʠ ʧʨʦʜʫʢʪʘ 

¶ ʋʩʣʦʚʠʷ ʭʨʘʥʝʥʠʷ - ʪʝʤʧʝʨʘʪʫʨʘ, ʚʣʘʞʥʦʩʪʴ ʠ ʪ.ʧ. 

2. Поставщики 

¶ ʂʦʜ ʧʦʩʪʘʚʱʠʢʘ - ʫʥʠʢʘʣʴʥʳʡ ʠʜʝʥʪʠʬʠʢʘʪʦʨ, ʢʣʶʯʝʚʦʡ 

ʘʪʨʠʙʫʪ 

¶ ʇʦʩʪʘʚʱʠʢ - ʥʘʟʚʘʥʠʝ ʦʨʛʘʥʠʟʘʮʠʠ ʠʣʠ ʌʀʆ ʬʠʟʠʯʝʩʢʦʛʦ ʣʠʮʘ 

¶ ʂʦʜ ʛʦʨʦʜʘ - ʚʳʜʝʣʠʤ ʦʪʜʝʣʴʥʦ ʛʦʨʦʜ, ʛʜʝ ʥʘʭʦʜʠʪʩʷ ʧʦʩʪʘʚʱʠʢ, 

ʜʣʷ ʫʜʦʙʩʪʚʘ ʜʘʣʴʥʝʡʰʝʡ 

¶ ʨʘʙʦʪʳ (ʥʘʧʨʠʤʝʨ, ʜʣʷ ʧʦʠʩʢʘ) 

¶ ɸʜʨʝʩ - ʧʦʩʢʦʣʴʢʫ ʛʦʨʦʜ ʚʳʜʝʣʝʥ ʚ ʦʪʜʝʣʴʥʳʡ ʘʪʨʠʙʫʪ, ʪʦ ʚ 

ʘʜʨʝʩʝ ʦʩʪʘʝʪʩʷ ʫʣʠʮʘ ʠ ʜʦʤ (ʘ 

¶ ʪʘʢʞʝ ʢʚʘʨʪʠʨʘ - ʜʣʷ ʬʠʟʠʯʝʩʢʦʛʦ ʣʠʮʘ) 

¶ ʌʀʆ ʜʠʨʝʢʪʦʨʘ 

¶ ʊʝʣʝʬʦʥ 

¶ ʌʘʢʩ 

3. Продажи 

¶ ɼʘʪʘ ʧʨʦʜʘʞʠ 

¶ ʂʦʜ ʧʨʦʜʫʢʪʘ - ʢʘʢʦʡ ʠʤʝʥʥʦ ʧʨʦʜʫʢʪ ʙʳʣ ʧʨʦʜʘʥ 

¶ ʂʦʣʠʯʝʩʪʚʦ - ʩʢʦʣʴʢʦ ʧʨʦʜʘʥʦ ʵʪʦʛʦ ʧʨʦʜʫʢʪʘ ʚ ʪʝʭ ʝʜʠʥʠʮʘʭ 

ʠʟʤʝʨʝʥʠʷ, ʢʦʪʦʨʳʝ ʫʢʘʟʘʥʳ 

¶ ʜʣʷ ʵʪʦʛʦ ʧʨʦʜʫʢʪʘ ʚ ʩʫʱʥʦʩʪʠ ʇʨʦʜʫʢʪ 

¶ ʎʝʥʘ ʧʨʦʜʘʞʠ - ʮʝʥʘ ʧʨʠ ʧʨʦʜʘʞʝ ʟʘ ʝʜʠʥʠʮʫ ʧʨʦʜʫʢʪʘ 

4. Города - ʧʦʩʢʦʣʴʢʫ ʤʳ ʚʳʜʝʣʠʣʠ ʦʪʜʝʣʴʥʦ ʛʦʨʦʜ ʠʟ ʘʜʨʝʩʘ 

ʧʦʩʪʘʚʱʠʢʘ, ʪʦ ʚʦʟʥʠʢʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚ ʵʪʦʡ ʩʫʱʥʦʩʪʠ 

¶ ʂʦʜ ʛʦʨʦʜʘ - ʫʥʠʢʘʣʴʥʳʡ ʠʜʝʥʪʠʬʠʢʘʪʦʨ, ʢʣʶʯʝʚʦʡ ʘʪʨʠʙʫʪ  

¶ ɻʦʨʦʜ 

ʉʦʢʨʘʪʠʚ ʜʣʷ ʫʜʦʙʩʪʚʘ ʥʘʟʚʘʥʠʷ ʘʪʨʠʙʫʪʦʚ, ʧʦʣʫʯʠʤ ʩʧʠʩʦʢ ʩʫʱʥʦʩʪʝʡ: 

¶ ʇʨʦʜʫʢʪʳ(ʂʦʜʇʨʦʜ, ʇʨʦʜʫʢʪ, ɽʜʀʟʤ, ʉʨʦʢʍʨʘʥ(ʜʥʝʡ), ʋʩʣʦʚʠʷʍʨʘʥ) 

¶ ʇʦʩʪʘʚʱʠʢʠ(ʂʦʜʇʦʩʪ, ʇʦʩʪʘʚʱʠʢ, ʂʦʜɻʦʨʦʜʘ, ɸʜʨʝʩ, 

ʌʀʆʜʠʨʝʢʪʦʨʘ, ʊʝʣʝʬʦʥ, ʌʘʢʩ) 

¶ ʇʨʦʜʘʞʠ(ɼʘʪʘʇʨʦʜʘʞʠ, ʂʦʜʇʨʦʜ, ʂʦʣʠʯʝʩʪʚʦ, 

ʎʝʥʘʇʨʦʜʘʞʠ), 
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ʦʙʨʘʪʠʪʝ ʚʥʠʤʘʥʠʝ, ʯʪʦ ʚ ʵʪʦʡ ʩʫʱʥʦʩʪʠ ʢʣʶʯ ʩʦʩʪʘʚʥʦʡ, ʧʦʩʢʦʣʴʢʫ 

ʢʘʞʜʳʡ ʜʝʥʴ ʧʨʦʜʘʝʪʩʷ ʤʥʦʞʝʩʪʚʦ ʧʨʦʜʫʢʪʦʚ, ʠ ʢʦʥʢʨʝʪʥʳʡ ʧʨʦʜʫʢʪ 

ʤʦʞʝʪ ʙʳʪʴ ʧʨʦʜʘʥ ʚ ʨʘʟʥʳʝ ʜʥʠ 

¶ ɻʦʨʦʜʘ(ʂʦʜɻʦʨʦʜʘ, ɻʦʨʦʜ) 

ʈʘʩʩʤʦʪʨʠʤ ʩʚʷʟʠ, ʩʫʱʝʩʪʚʫʶʱʠʝ ʤʝʞʜʫ ʦʧʠʩʘʥʥʳʤʠ ʚʳʰʝ 

ʩʫʱʥʦʩʪʷʤʠ:  

1.  ʇʨʦʜʫʢʪʳ ʚ ʤʘʛʘʟʠʥ ʧʦʩʪʘʚʣʷʶʪʩʷ ʧʦʩʪʘʚʱʠʢʘʤʠ, ʪ.ʝ. ʩʫʱʝʩʪʚʫʝʪ 

ʩʚʷʟʴ M:N «Поставляют» ʤʝʞʜʫ ʩʫʱʥʦʩʪʷʤʠ ʇʨʦʜʫʢʪʳ ʠ ʇʦʩʪʘʚʱʠʢʠ (ʈʠʩ. 

3.11). ʕʪʘ ʩʚʷʟʴ ʠʤʝʝʪ ʩʣʝʜʫʶʱʠʝ ʘʪʨʠʙʫʪʳ: 

¶ ɼʘʪʘ ʧʦʩʪʘʚʢʠ 

¶ ʂʦʜ ʧʦʩʪʘʚʱʠʢʘ - ʢʘʢʦʡ ʧʦʩʪʘʚʱʠʢ ʧʦʩʪʘʚʠʣ ʵʪʦʪ ʧʨʦʜʫʢʪ 

¶ ʂʦʜ ʧʨʦʜʫʢʪʘ - ʢʘʢʦʡ ʠʤʝʥʥʦ ʧʨʦʜʫʢʪ ʙʳʣ ʧʦʩʪʘʚʣʝʥ 

¶ ʂʦʣʠʯʝʩʪʚʦʇ - ʩʢʦʣʴʢʦ ʧʦʩʪʘʚʣʝʥʦ ʵʪʦʛʦ ʧʨʦʜʫʢʪʘ ʚ ʪʝʭ ʝʜʠʥʠʮʘʭ 

ʠʟʤʝʨʝʥʠʷ, ʢʦʪʦʨʳʝ 

¶ ʫʢʘʟʘʥʳ ʜʣʷ ʵʪʦʛʦ ʧʨʦʜʫʢʪʘ ʚ ʩʫʱʥʦʩʪʠ ʇʨʦʜʫʢʪ 

¶ ʎʝʥʘ ʧʦʩʪʘʚʢʠ - ʮʝʥʘ ʧʨʠ ʧʦʩʪʘʚʢʝ ʟʘ ʝʜʠʥʠʮʫ ʧʨʦʜʫʢʪʘ 

¶ ɼʘʪʘ ʠʟʛʦʪʦʚʣʝʥʠʷ - ʜʘʪʘ ʠʟʛʦʪʦʚʣʝʥʠʷ ʧʨʦʜʫʢʪʘ 

 

ʂʣʶʯʦʤ ʙʫʜʝʪ ʩʦʩʪʘʚʥʦʡ ʘʪʨʠʙʫʪ: ɼʘʪʘ ʧʦʩʪʘʚʢʠ,  ʂʦʜ ʧʦʩʪʘʚʱʠʢʘ,  

ʂʦʜ ʧʨʦʜʫʢʪʘ. 

2. ʇʨʦʜʫʢʪʳ ʜʦʣʞʥʳ ʙʳʪʴ ʟʘʢʘʟʘʥʳ ʧʦʩʪʘʚʱʠʢʘʤ, ʪ.ʝ. ʩʫʱʝʩʪʚʫʝʪ ʩʚʷʟʴ 

M:N çɿʘʢʘʟʘʥʳè ʤʝʞʜʫ ʩʫʱʥʦʩʪʷʤʠ ʇʨʦʜʫʢʪʳ ʠ ʇʦʩʪʘʚʱʠʢʠ (ʈʠʩ. 3.12). ʕʪʘ 

ʩʚʷʟʴ ʠʤʝʝʪ ʩʣʝʜʫʶʱʠʝ ʘʪʨʠʙʫʪʳ: 

¶ ɼʘʪʘ ʟʘʢʘʟʘ 

¶ ʂʦʜ ʧʦʩʪʘʚʱʠʢʘ - ʢʘʢʦʤʫ ʧʦʩʪʘʚʱʠʢʫ ʟʘʢʘʟʘʥ ʵʪʦʪ ʧʨʦʜʫʢʪ 

¶ ʂʦʜ ʧʨʦʜʫʢʪʘ - ʢʘʢʦʡ ʠʤʝʥʥʦ ʧʨʦʜʫʢʪ ʙʳʣ ʟʘʢʘʟʘʥ 

¶ ʂʦʣʠʯʝʩʪʚʦɿ - ʩʢʦʣʴʢʦ ʧʦʩʪʘʚʣʝʥʦ ʵʪʦʛʦ ʧʨʦʜʫʢʪʘ ʚ ʪʝʭ ʝʜʠʥʠʮʘʭ 

ʠʟʤʝʨʝʥʠʷ, ʢʦʪʦʨʳʝ ʫʢʘʟʘʥʳ ʜʣʷ ʵʪʦʛʦ ʧʨʦʜʫʢʪʘ ʚ ʩʫʱʥʦʩʪʠ ʇʨʦʜʫʢʪ. 

ʂʣʶʯʦʤ  ʙʫʜʝʪ  ʩʦʩʪʘʚʥʦʡ  ʘʪʨʠʙʫʪ:  ɼʘʪʘ  ʟʘʢʘʟʘ,   ʂʦʜ  ʧʦʩʪʘʚʱʠʢʘ,   

ʂʦʜ ʧʨʦʜʫʢʪʘ 

3. ɺ ʤʘʛʘʟʠʥʝ ʧʨʦʠʩʭʦʜʠʪ ʧʨʦʜʘʞʘ ʧʨʦʜʫʢʪʦʚ, ʪ.ʝ. ʩʫʱʝʩʪʚʫʝʪ ʩʚʷʟʴ N:1 

«Происходит» ʤʝʞʜʫ ʩʫʱʥʦʩʪʷʤʠ ʇʨʦʜʘʞʠ ʠ ʇʨʦʜʫʢʪʳ (ʈʠʩ. 3.10) 

4. ʇʦʩʪʘʚʱʠʢʠ ʥʘʭʦʜʷʪʩʷ ʚ ʦʧʨʝʜʝʣʝʥʥʦʤ ʛʦʨʦʜʝ, ʪ.ʝ. ʩʫʱʝʩʪʚʫʝʪ ʩʚʷʟʴ 

N:1 çʅʘʭʦʜʷʪʩʷè ʤʝʞʜʫ ʩʫʱʥʦʩʪʷʤʠ ʇʦʩʪʘʚʱʠʢʠ ʠ ɻʦʨʦʜʘ (ʈʠʩ. 3.9) 

 

ʇʦʩʣʝ ʦʙʲʝʜʠʥʝʥʠʷ ʚʩʝʭ ʬʨʘʛʤʝʥʪʦʚ ʚ ʦʙʱʫʶ ʤʦʜʝʣʴ ʠ ʜʦʙʘʚʣʝʥʠʷ 

ʘʪʨʠʙʫʪʦʚ, ʧʦʣʫʯʠʪʩʷ ʜʠʘʛʨʘʤʤʘ "ʩʫʱʥʦʩʪʴ-ʩʚʷʟʴ", ʧʨʠʚʝʜʝʥʥʘʷ ʥʘ ʈʠʩ. 3.14. 
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ʈʠʩ. 3.14. ɼʠʘʛʨʘʤʤʘ çʩʫʱʥʦʩʪʴ-ʩʚʷʟʴè ʫʯʝʪʘ ʧʨʦʜʘʞʠ ʧʨʦʜʫʢʪʦʚ ʚ ʤʘʛʘʟʠʥʝ 

 

3.4 Аномалии 

3.4.1 ʀʟʙʳʪʦʯʥʦʩʪʴ ʜʘʥʥʳʭ ʠ ʘʥʦʤʘʣʠʠ ʦʙʥʦʚʣʝʥʠʷ  

ʆʩʥʦʚʥʘʷ ʮʝʣʴ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʨʝʣʷʮʠʦʥʥʦʡ ʙʘʟʳ ʜʘʥʥʳʭ ʟʘʢʣʶʯʘʝʪʩʷ ʚ 

ʛʨʫʧʧʠʨʦʚʘʥʠʠ ʘʪʨʠʙʫʪʦʚ ʚ ʦʪʥʦʰʝʥʠʷ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ 

ʤʠʥʠʤʠʟʠʨʦʚʘʪʴ ʠʟʙʳʪʦʯʥʦʩʪʴ ʜʘʥʥʳʭ ʠ ʪʝʤ ʩʘʤʳʤ ʩʦʢʨʘʪʠʪʴ ʦʙʲʝʤ ʧʘʤʷʪʠ, 

ʥʝʦʙʭʦʜʠʤʳʡ ʜʣʷ ʬʠʟʠʯʝʩʢʦʛʦ ʭʨʘʥʝʥʠʷ ʦʪʥʦʰʝʥʠʡ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʚ ʚʠʜʝ 

ʪʘʙʣʠʮ. ʇʨʦʙʣʝʤʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʠʟʙʳʪʦʯʥʦʩʪʴʶ ʜʘʥʥʳʭ, ʤʦʞʥʦ 

ʧʨʦʠʣʣʶʩʪʨʠʨʦʚʘʪʴ, ʩʨʘʚʥʠʚ ʦʪʥʦʰʝʥʠʷ ʉʦʪʨʫʜʥʠʢ ʠ ʆʪʜʝʣ ʚ ʪʘʙʣʠʮʘʭ 2 ʠ 3 

ʩ ʦʪʥʦʰʝʥʠʝʤ ʉʦʪʨʫʜʥʠʢʆʪʜʝʣ ʪʘʙʣʠʮʝ 4. ʆʪʥʦʰʝʥʠʝ ʉʦʪʨʫʜʥʠʢʆʪʜʝʣ 

ʷʚʣʷʝʪʩʷ ʘʣʴʪʝʨʥʘʪʠʚʥʦʡ ʬʦʨʤʦʡ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦʪʥʦʰʝʥʠʡ ʉʦʪʨʫʜʥʠʢ ʠ 

ʆʪʜʝʣ. ʋʧʦʤʷʥʫʪʳʝ ʦʪʥʦʰʝʥʠʷ ʦʧʠʩʳʚʘʶʪʩʷ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ:  

¶ ʉʦʪʨʫʜʥʠʢ (СотрудникNo, ʉʦʪʨʀʤʷ, ɼʦʣʞʥʦʩʪʴ, ɿʘʨʧʣʘʪʘ, ʆʪʜʝʣNo)  

¶ ʆʪʜʝʣ (ОтделNo, ʆʪʜʝʣɸʜʨʝʩ)  

¶ ʉʦʪʨʫʜʥʠʢʆʪʜʝʣ (СотрудникNo, ʉʦʪʨʀʤʷ, ɼʦʣʞʥʦʩʪʴ, ɿʘʨʧʣʘʪʘ, 

ʆʪʜʝʣNo, ʆʪʜʝʣɸʜʨʝʩ)  

ʆʙʨʘʪʠʪʝ ʚʥʠʤʘʥʠʝ, ʯʪʦ ʟʜʝʩʴ ʧʝʨʚʠʯʥʳʡ ʢʣʶʯ ʢʘʞʜʦʛʦ ʦʪʥʦʰʝʥʠʷ 

ʚʳʜʝʣʝʥ ʞʠʨʥʳʤ ʥʘʯʝʨʪʘʥʠʝʤ.  

 

ʊʘʙʣʠʮʘ 2 

СотрудникNo  СотрИмя  Должность Зарплата  ОтделNo  

SL21  John White  Manager  30000  B005  

SG37  Ann Beech  Assistant  12000  B003  

SG14  David Ford  Supervisor  18000  B003  

SA9  Mary Howe  Assistant  9000  B007  

SG5  Susan Brand  Manager  24000  B003  

SL41  Julie Lee  Assistant  9000  B005  
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ʊʘʙʣʠʮʘ 3 

ОтделNo  ОтделАдрес  

B005  22 Deer Rd, London  

B007  16 Argyll St, Aberdeen  

B003  163 Main St, Glasgow  

 

ʊʘʙʣʠʮʘ 4

СотрудникNo  СотрИмя  Должность  Зарплата  ОтделNo  ОтделАдрес  

SL21  John White  Manager  30000  B005  22 Deer Rd, London  

SG37  Ann Beech  Assistant  12000  B003  
163 Main St, 

Glasgow  

SG14  David Ford  Supervisor  18000  B003  
163 Main St, 

Glasgow  

SA9  
Mary 

Howe  
Assistant  9000  B007  

16 Argyll St, 

Aberdeen  

SG5  
Susan 

Brand  
Manager  24000  B003  

163 Main St, 

Glasgow  

SL41  Julie Lee  Assistant  9000  B005  22 Deer Rd, London  

 

ɺ ʦʪʥʦʰʝʥʠʠ ʉʦʪʨʫʜʥʠʢʆʪʜʝʣ ʩʦʜʝʨʞʘʪʩʷ ʠʟʙʳʪʦʯʥʳʝ ʜʘʥʥʳʝ, 

ʧʦʩʢʦʣʴʢʫ ʩʚʝʜʝʥʠʷ ʦʙ ʦʪʜʝʣʝʥʠʠ ʢʦʤʧʘʥʠʠ ʧʦʚʪʦʨʷʶʪʩʷ ʚ ʟʘʧʠʩʷʭ, 

ʦʪʥʦʩʷʱʠʭʩʷ ʢ ʢʘʞʜʦʤʫ ʩʦʪʨʫʜʥʠʢʫ ʜʘʥʥʦʛʦ ʦʪʜʝʣʝʥʠʷ. ɺ 

ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʩʪʴ ʵʪʦʤʫ ʚ ʦʪʥʦʰʝʥʠʠ ʆʪʜʝʣ ʩʚʝʜʝʥʠʷ ʦʙ ʦʪʜʝʣʝʥʠʠ 

ʩʦʜʝʨʞʘʪʩʷ ʪʦʣʴʢʦ ʚ ʦʜʥʦʡ ʩʪʨʦʢʝ, ʘ ʚ ʦʪʥʦʰʝʥʠʠ ʉʦʪʨʫʜʥʠʢ ʧʦʚʪʦʨʷʝʪʩʷ 

ʪʦʣʴʢʦ ʥʦʤʝʨ ʦʪʜʝʣʝʥʠʷ ʢʦʤʧʘʥʠʠ (ʆʪʜʝʣNo), ʢʦʪʦʨʳʡ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

ʤʝʩʪʦ ʨʘʙʦʪʳ ʢʘʞʜʦʛʦ ʩʦʪʨʫʜʥʠʢʘ. ʇʨʠ ʨʘʙʦʪʝ ʩ ʦʪʥʦʰʝʥʠʷʤʠ, ʩʦʜʝʨʞʘʱʠʤʠ 

ʠʟʙʳʪʦʯʥʳʝ ʜʘʥʥʳʝ, ʤʦʛʫʪ ʚʦʟʥʠʢʘʪʴ ʧʨʦʙʣʝʤʳ, ʢʦʪʦʨʳʝ ʥʘʟʳʚʘʶʪʩʷ 

ʘʥʦʤʘʣʠʷʤʠ ʦʙʥʦʚʣʝʥʠʷ ʠ ʧʦʜʨʘʟʜʝʣʷʶʪʩʷ ʥʘ ʘʥʦʤʘʣʠʠ ʚʩʪʘʚʢʠ, ʫʜʘʣʝʥʠʷ ʠ 

ʤʦʜʠʬʠʢʘʮʠʠ.  

 

3.4.2 ɸʥʦʤʘʣʠʠ ʚʩʪʘʚʢʠ  

ʉʫʱʝʩʪʚʫʶʪ ʜʚʘ ʦʩʥʦʚʥʳʭ ʪʠʧʘ ʘʥʦʤʘʣʠʡ ʚʩʪʘʚʢʠ, ʢʦʪʦʨʳʝ 

ʠʣʣʶʩʪʨʠʨʫʶʪʩʷ ʩ ʧʦʤʦʱʴʶ ʦʪʥʦʰʝʥʠʷ ʉʦʪʨʫʜʥʠʢʆʪʜʝʣ (ʩʤ, ʪʘʙʣʠʮʫ 4).  

¶ ʇʨʠ ʚʩʪʘʚʢʝ ʩʚʝʜʝʥʠʡ ʦ ʥʦʚʳʭ ʩʦʪʨʫʜʥʠʢʘʭ ʚ ʦʪʥʦʰʝʥʠʝ ʉʦʪʨʫʜʥʠʢ 

ʆʪʜʝʣ. ʥʝʦʙʭʦʜʠʤʦ ʫʢʘʟʘʪʴ ʠ ʩʚʝʜʝʥʠʷ ʦʙ ʦʪʜʝʣʝʥʠʠ ʢʦʤʧʘʥʠʠ, ʚ ʢʦʪʦʨʦʤ ʵʪʠ 

ʩʦʪʨʫʜʥʠʢʠ ʨʘʙʦʪʘʶʪ. ʅʘʧʨʠʤʝʨ, ʧʨʠ ʚʩʪʘʚʢʝ ʩʚʝʜʝʥʠʡ ʦ ʥʦʚʦʤ ʩʦʪʨʫʜʥʠʢʝ 

ʦʪʜʝʣʝʥʠʷ 'ɺ007' ʪʨʝʙʫʝʪʩʷ ʚʚʝʩʪʠ ʩʚʝʜʝʥʠʷ ʦ ʩʘʤʦʤ ʦʪʜʝʣʝʥʠʠ 'ɺ007', 

ʢʦʪʦʨʳʝ ʜʦʣʞʥʳ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʩʚʝʜʝʥʠʷʤ ʦʙ ʵʪʦʤ ʞʝ ʦʪʜʝʣʝʥʠʠ ʚ ʜʨʫʛʠʭ 

ʩʪʨʦʢʘʭ ʦʪʥʦʰʝʥʠʷ ʉʦʪʨʫʜʥʠʢʆʪʜʝʣ. ʆʪʥʦʰʝʥʠʷ, ʧʦʢʘʟʘʥʥʳʝ ʚ ʪʘʙʣ. 2 ʠ 3, 

ʥʝ ʧʦʜʚʝʨʞʝʥʳ ʚʣʠʷʥʠʶ ʵʪʦʡ ʧʦʪʝʥʮʠʘʣʴʥʦʡ ʥʝʩʦʚʤʝʩʪʠʤʦʩʪʠ ʜʘʥʥʳʭ, 

ʧʦʩʢʦʣʴʢʫ ʜʣʷ ʢʘʞʜʦʛʦ ʩʦʪʨʫʜʥʠʢʘ ʚ ʦʪʥʦʰʝʥʠʝ ʉʦʪʨʫʜʥʠʢ ʧʦʪʨʝʙʫʝʪʩʷ 

ʚʚʝʩʪʠ ʪʦʣʴʢʦ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʥʦʤʝʨ ʦʪʜʝʣʝʥʠʷ ʢʦʤʧʘʥʠʠ. ʂʨʦʤʝ ʪʦʛʦ, 
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ʩʚʝʜʝʥʠʷ ʦʙ ʦʪʜʝʣʝʥʠʠ ʢʦʤʧʘʥʠʠ ʩ ʥʦʤʝʨʦʤ 'BOO7' ʟʘʥʦʩʷʪʩʷ ʚ ʙʘʟʫ ʜʘʥʥʳʭ 

ʦʜʥʦʢʨʘʪʥʦ, ʚ ʚʠʜʝ ʝʜʠʥʩʪʚʝʥʥʦʡ ʩʪʨʦʢʠ ʦʪʥʦʰʝʥʠʷ ʆʪʜʝʣ.  

¶ ɼʣʷ ʚʩʪʘʚʢʠ ʩʚʝʜʝʥʠʡ ʦ ʥʦʚʦʤ ʦʪʜʝʣʝʥʠʠ ʢʦʤʧʘʥʠʠ, ʢʦʪʦʨʦʝ ʝʱʝ ʥʝ 

ʠʤʝʝʪ ʩʦʙʩʪʚʝʥʥʳʭ ʩʦʪʨʫʜʥʠʢʦʚ, ʪʨʝʙʫʝʪʩʷ ʧʨʠʩʚʦʠʪʴ ʟʥʘʯʝʥʠʝ NULL ʚʩʝʤ 

ʘʪʨʠʙʫʪʘʤ ʦʧʠʩʘʥʠʷ ʧʝʨʩʦʥʘʣʘ ʦʪʥʦʰʝʥʠʷ ʉʦʪʨʫʜʥʠʢʆʪʜʝʣ, ʚʢʣʶʯʘʷ ʠ 

ʪʘʙʝʣʴʥʳʡ ʥʦʤʝʨ ʩʦʪʨʫʜʥʠʢʘ ʉʦʪʨʫʜʥʠʢNo. ʅʦ ʧʦʩʢʦʣʴʢʫ ʘʪʨʠʙʫʪ 

ʉʦʪʨʫʜʥʠʢNo ʷʚʣʷʝʪʩʷ ʧʝʨʚʠʯʥʳʤ ʢʣʶʯʦʤ ʦʪʥʦʰʝʥʠʷ ʉʦʪʨʫʜʥʠʢʆʪʜʝʣ, ʪʦ 

ʧʦʧʳʪʢʘ ʚʚʝʩʪʠ ʟʥʘʯʝʥʠʝ NULL ʚ ʘʪʨʠʙʫʪ ʉʦʪʨʫʜʥʠʢNo ʚʳʟʦʚʝʪ ʥʘʨʫʰʝʥʠʝ 

ʮʝʣʦʩʪʥʦʩʪʠ ʩʫʱʥʦʩʪʝʡ ʠ ʧʦʪʦʤʫ ʙʫʜʝʪ ʦʪʢʣʦʥʝʥʘ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʚ 

ʦʪʥʦʰʝʥʠʝ ʉʦʪʨʫʜʥʠʢʆʪʜʝʣ ʥʝʚʦʟʤʦʞʥʦ ʚʚʝʩʪʠ ʩʪʨʦʢʫ ʦ ʥʦʚʦʤ ʦʪʜʝʣʝʥʠʠ 

ʢʦʤʧʘʥʠʠ, ʩʦʜʝʨʞʘʱʫʶ ʟʥʘʯʝʥʠʝ NULL ʚ ʘʪʨʠʙʫʪʝ ʉʦʪʨʫʜʥʠʢNo. ʉʪʨʫʢʪʫʨʘ 

ʦʪʥʦʰʝʥʠʡ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʚ ʪʘʙʣ. 1 ʠ 2, ʧʦʟʚʦʣʷʝʪ ʠʟʙʝʞʘʪʴ ʚʦʟʥʠʢʥʦʚʝʥʠʷ 

ʵʪʦʡ ʧʨʦʙʣʝʤʳ, ʧʦʩʢʦʣʴʢʫ ʩʚʝʜʝʥʠʷ ʦʙ ʦʪʜʝʣʝʥʠʷʭ ʢʦʤʧʘʥʠʠ ʚʚʦʜʷʪʩʷ ʚ 

ʦʪʥʦʰʝʥʠʝ ʆʪʜʝʣ ʥʝʟʘʚʠʩʠʤʦʩʪʠ ʚʚʦʜʘ ʩʚʝʜʝʥʠʡ ʦ ʩʦʪʨʫʜʥʠʢʘʭ. ʉʚʝʜʝʥʠʷ ʦ 

ʩʦʪʨʫʜʥʠʢʘʭ, ʢʦʪʦʨʳʝ ʙʫʜʫʪ ʨʘʙʦʪʘʪʴ ʚ ʥʦʚʦʤ ʦʪʜʝʣʝʥʠʠ ʢʦʤʧʘʥʠʠ, ʤʦʛʫʪ 

ʙʳʪʴ ʚʚʝʜʝʥʳ ʚ ʦʪʥʦʰʝʥʠʝ ʉʦʪʨʫʜʥʠʢ ʧʦʟʞʝ.  

 

3.4.3 ɸʥʦʤʘʣʠʠ ʫʜʘʣʝʥʠʷ  

ʇʨʠ ʫʜʘʣʝʥʠʠ ʠʟ ʦʪʥʦʰʝʥʠʷ ʉʦʪʨʫʜʥʠʢ ʆʪʜʝʣ ʩʪʨʦʢʠ ʩ ʠʥʬʦʨʤʘʮʠʝʡ ʦ 

ʧʦʩʣʝʜʥʝʤ ʩʦʪʨʫʜʥʠʢʝ ʥʝʢʦʪʦʨʦʛʦ ʦʪʜʝʣʝʥʠʷ ʢʦʤʧʘʥʠʠ ʩʚʝʜʝʥʠʷ ʦʙ ʵʪʦʤ 

ʦʪʜʝʣʝʥʠʠ ʙʫʜʫʪ ʧʦʣʥʦʩʪʴʶ ʫʜʘʣʝʥʳ ʠʟ ʙʘʟʳ ʜʘʥʥʳʭ. ʅʘʧʨʠʤʝʨ, ʧʦʩʣʝ 

ʫʜʘʣʝʥʠʷ ʠʟ ʦʪʥʦʰʝʥʠʷ ʉʦʪʨʫʜʥʠʢ ʆʪʜʝʣ ʩʪʨʦʢʠ ʜʣʷ ʩʦʪʨʫʜʥʠʢʘ 'Mary Howe 

ʩ ʪʘʙʝʣʴʥʳʤ ʥʦʤʝʨʦʤ ' SA9' ʠʟ ʙʘʟʳ ʜʘʥʥʳʭ ʥʝʷʚʥʦ ʙʫʜʫʪ ʫʜʘʣʝʥʳ ʚʩʝ 

ʩʚʝʜʝʥʠʷ ʦʙ ʦʪʜʝʣʝʥʠʠ ʩ ʥʦʤʝʨʦʤ ɺ007 . ʆʜʥʘʢʦ ʩʪʨʫʢʪʫʨʘ ʦʪʥʦʰʝʥʠʡ, 

ʧʦʢʘʟʘʥʥʳʭ ʚ ʪʘʙʣ. 2 ʠ 3, ʧʦʟʚʦʣʷʝʪ ʠʟʙʝʞʘʪʴ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʵʪʦʡ ʧʨʦʙʣʝʤʳ, 

ʧʦʩʢʦʣʴʢʫ ʩʪʨʦʢʠ ʩʦ ʩʚʝʜʝʥʠʷʤʠ ʦʙ ʦʪʜʝʣʝʥʠʷʭ ʢʦʤʧʘʥʠʠ ʭʨʘʥʷʪʩʷ ʦʪʜʝʣʴʥʦ 

ʦʪ ʩʪʨʦʢ ʩʦ ʩʚʝʜʝʥʠʷʤʠ ʦ ʩʦʪʨʫʜʥʠʢʘʭ. ʉʚʷʟʳʚʘʝʪ ʵʪʠ ʜʚʘ ʦʪʥʦʰʝʥʠʷ ʪʦʣʴʢʦ 

ʦʙʱʠʡ ʘʪʨʠʙʫʪ ʆʪʜʝʣNo. ʇʨʠ ʫʜʘʣʝʥʠʠ ʠʟ ʦʪʥʦʰʝʥʠʷ ʉʦʪʨʫʜʥʠʢ ʩʪʨʦʢʠ ʩ 

ʥʦʤʝʨʦʤ ʩʦʪʨʫʜʥʠʢʘ ' SA9' ʩʚʝʜʝʥʠʷ ʦʙ ʦʪʜʝʣʝʥʠʠ 'ɺʆ07' ʚ ʦʪʥʦʰʝʥʠʠ ʆʪʜʝʣ 

ʦʩʪʘʥʫʪʩʷ ʥʝʪʨʦʥʫʪʳʤʠ.  

 

3.4.4 ɸʥʦʤʘʣʠʠ ʦʙʥʦʚʣʝʥʠʷ  

ʇʨʠ ʧʦʧʳʪʢʝ ʠʟʤʝʥʝʥʠʷ ʟʥʘʯʝʥʠʷ ʦʜʥʦʛʦ ʠʟ ʘʪʨʠʙʫʪʦʚ ʜʣʷ ʥʝʢʦʪʦʨʦʛʦ 

ʦʪʜʝʣʝʥʠʷ ʢʦʤʧʘʥʠʠ ʚ ʦʪʥʦʰʝʥʠʠ ʉʦʪʨʫʜʥʠʢ ʆʪʜʝʣ (ʥʘʧʨʠʤʝʨ, ʘʜʨʝʩʘ 

ʦʪʜʝʣʝʥʠʷ 'ɺʆʆɿ') ʥʝʦʙʭʦʜʠʤʦ ʦʙʥʦʚʠʪʴ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʟʥʘʯʝʥʠʷ ʚ 

ʩʪʨʦʢʘʭ ʜʣʷ ʚʩʝʭ ʩʦʪʨʫʜʥʠʢʦʚ ʵʪʦʛʦ ʦʪʜʝʣʝʥʠʷ. ɽʩʣʠ ʪʘʢʦʡ ʤʦʜʠʬʠʢʘʮʠʠ 

ʙʫʜʫʪ ʧʦʜʚʝʨʛʥʫʪʳ ʥʝ ʚʩʝ ʪʨʝʙʫʝʤʳʝ ʩʪʨʦʢʠ ʦʪʥʦʰʝʥʠʷ ʉʦʪʨʫʜʥʠʢ ʆʪʜʝʣ., 

ʙʘʟʘ ʜʘʥʥʳʭ ʙʫʜʝʪ ʩʦʜʝʨʞʘʪʴ ʧʨʦʪʠʚʦʨʝʯʠʚʳʝ ʩʚʝʜʝʥʠʷ. ɺ ʯʘʩʪʥʦʩʪʠ, ʚ 

ʥʘʰʝʤ ʧʨʠʤʝʨʝ ʜʣʷ ʦʪʜʝʣʝʥʠʷ ʢʦʤʧʘʥʠʠ ʩ ʥʦʤʝʨʦʤ 'ɺʆʆɿ' ʚ ʩʪʨʦʢʘʭ, 

ʦʪʥʦʩʷʱʠʭʩʷ ʢ ʨʘʟʥʳʤ ʩʦʪʨʫʜʥʠʢʘʤ, ʦʰʠʙʦʯʥʦ ʤʦʛʫʪ ʙʳʪʴ ʫʢʘʟʘʥʳ ʨʘʟʥʳʝ 

ʟʥʘʯʝʥʠʷ ʘʜʨʝʩʘ ʵʪʦʛʦ ʦʪʜʝʣʝʥʠʷ.  

ɺʩʝ ʧʨʠʚʝʜʝʥʥʳʝ ʚʳʰʝ ʧʨʠʤʝʨʳ ʠʣʣʶʩʪʨʠʨʫʶʪ ʪʦ, ʯʪʦ ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ 

ʚ ʪʘʙʣ. 2 ʠ 3 ʦʪʥʦʰʝʥʠʷ ʉʦʪʨʫʜʥʠʢ ʠ ʆʪʜʝʣ ʦʙʣʘʜʘʶʪ ʙʦʣʝʝ ʧʨʠʝʤʣʝʤʳʤʠ 

ʩʚʦʡʩʪʚʘʤʠ, ʯʝʤ ʦʪʥʦʰʝʥʠʝ ʉʦʪʨʫʜʥʠʢ ʆʪʜʝʣ, ʧʨʝʜʩʪʘʚʣʝʥʥʦʝ ʚ ʪʘʙʣ. 4. ʕʪʦ 
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ʜʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʦʪʥʦʰʝʥʠʝ ʉʦʪʨʫʜʥʠʢ ʆʪʜʝʣ ʧʦʜʚʝʨʞʝʥʦ ʘʥʦʤʘʣʠʷʤ 

ʦʙʥʦʚʣʝʥʠʷ, ʥʦ ʵʪʠʭ ʘʥʦʤʘʣʠʡ ʤʦʞʥʦ ʠʟʙʝʞʘʪʴ ʧʫʪʝʤ ʜʝʢʦʤʧʦʟʠʮʠʠ 

ʧʝʨʚʦʥʘʯʘʣʴʥʦʛʦ ʦʪʥʦʰʝʥʠʷ ʥʘ ʦʪʥʦʰʝʥʠʷ ʉʦʪʨʫʜʥʠʢ ʠ ʆʪʜʝʣ. ʉ 

ʜʝʢʦʤʧʦʟʠʮʠʝʡ ʢʨʫʧʥʦʛʦ ʦʪʥʦʰʝʥʠʷ ʥʘ ʙʦʣʝʝ ʤʝʣʢʠʝ ʩʚʷʟʘʥʳ ʜʚʘ ʚʘʞʥʳʭ 

ʩʚʦʡʩʪʚʘ. ɺʦ-ʧʝʨʚʳʭ, ʩʚʦʡʩʪʚʦ ʩʦʝʜʠʥʝʥʠʷ ʙʝʟ ʧʦʪʝʨʴ ʛʘʨʘʥʪʠʨʫʝʪ, ʯʪʦ 

ʣʶʙʦʡ ʵʢʟʝʤʧʣʷʨ ʧʝʨʚʦʥʘʯʘʣʴʥʦʛʦ ʦʪʥʦʰʝʥʠʷ ʤʦʞʝʪ ʙʳʪʴ ʦʧʨʝʜʝʣʝʥ ʩ 

ʧʦʤʦʱʴʶ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʵʢʟʝʤʧʣʷʨʦʚ ʙʦʣʝʝ ʤʝʣʢʠʭ ʦʪʥʦʰʝʥʠʡ. ɺʦ-

ʚʪʦʨʳʭ, ʩʚʦʡʩʪʚʦ ʩʦʭʨʘʥʝʥʠʷ ʟʘʚʠʩʠʤʦʩʪʝʡ ʛʘʨʘʥʪʠʨʫʝʪ, ʯʪʦ ʦʛʨʘʥʠʯʝʥʠʷ ʥʘ 

ʧʝʨʚʦʥʘʯʘʣʴʥʦʝ ʦʪʥʦʰʝʥʠʝ ʤʦʞʥʦ ʧʦʜʜʝʨʞʠʚʘʪʴ, ʧʨʦʩʪʦ ʧʨʠʤʝʥʷʷ ʪʘʢʠʝ ʞʝ 

ʦʛʨʘʥʠʯʝʥʠʷ ʢ ʢʘʞʜʦʤʫ ʠʟ ʙʦʣʝʝ ʤʝʣʢʠʭ ʦʪʥʦʰʝʥʠʡ. ʀʥʳʤʠ ʩʣʦʚʘʤʠ, ʜʣʷ 

ʧʨʦʚʝʨʢʠ ʪʦʛʦ, ʥʝ ʥʘʨʫʰʘʝʪʩʷ ʣʠ ʦʛʨʘʥʠʯʝʥʠʝ, ʢʦʪʦʨʦʝ ʨʘʩʧʨʦʩʪʨʘʥʷʣʦʩʴ ʥʘ 

ʧʝʨʚʦʥʘʯʘʣʴʥʦʝ ʦʪʥʦʰʝʥʠʝ, ʥʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʚʳʧʦʣʥʷʪʴ ʦʧʝʨʘʮʠʠ 

ʩʦʝʜʠʥʝʥʠʷ ʥʘ ʙʦʣʝʝ ʤʝʣʢʠʭ ʦʪʥʦʰʝʥʠʷʭ.  

 

3.5 Нормализация и нормальные формы  

Нормализация - ʪʨʝʙʦʚʘʥʠʝ, ʧʨʝʜʲʷʚʣʷʝʤʦʝ ʢ ʩʪʨʫʢʪʫʨʝ ʪʘʙʣʠʮ ʚ 

ʪʝʦʨʠʠ ʨʝʣʷʮʠʦʥʥʳʭ ʙʘʟ ʜʘʥʥʳʭ ʜʣʷ ʫʩʪʨʘʥʝʥʠʷ ʠʟ ʙʘʟʳ ʠʟʙʳʪʦʯʥʳʭ 

ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʟʘʚʠʩʠʤʦʩʪʝʡ ʤʝʞʜʫ ʘʪʨʠʙʫʪʘʤʠ.  

ʇʨʦʮʝʩʩ ʥʦʨʤʘʣʠʟʘʮʠʠ ʙʳʣ ʚʧʝʨʚʳʝ ʧʨʝʜʣʦʞʝʥ ʕ. ʌ. ʂʦʜʜʦʤ. 

ʅʦʨʤʘʣʠʟʘʮʠʷ ʯʘʩʪʦ ʚʳʧʦʣʥʷʝʪʩʷ ʚ ʚʠʜʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʪʝʩʪʦʚ ʩ ʮʝʣʴʶ 

ʧʨʦʚʝʨʢʠ ʩʦʦʪʚʝʪʩʪʚʠʷ (ʠʣʠ ʥʝʩʦʦʪʚʝʪʩʪʚʠʷ) ʥʝʢʦʪʦʨʦʛʦ ʦʪʥʦʰʝʥʠʷ 

ʪʨʝʙʦʚʘʥʠʷʤ ʟʘʜʘʥʥʦʡ ʥʦʨʤʘʣʴʥʦʡ ʬʦʨʤʳ. ʉʥʘʯʘʣʘ ʙʳʣʠ ʧʨʝʜʣʦʞʝʥʳ 

ʪʦʣʴʢʦ ʪʨʠ ʚʠʜʘ ʥʦʨʤʘʣʴʥʳʭ ʬʦʨʤ: ʧʝʨʚʘʷ (1ʅʌ), ʚʪʦʨʘʷ (2ʅʌ) ʠ ʪʨʝʪʴʷ 

(ɿʅʌ). ɿʘʪʝʤ ʈ. ɹʦʡʩʦʤ ʠ ʕ. ʌ. ʂʦʜʜʦʤ ʙʳʣʦ ʩʬʦʨʤʫʣʠʨʦʚʘʥʦ ʙʦʣʝʝ ʩʪʨʦʛʦʝ 

ʦʧʨʝʜʝʣʝʥʠʝ ʪʨʝʪʴʝʡ ʥʦʨʤʘʣʴʥʦʡ ʬʦʨʤʳ, ʢʦʪʦʨʦʝ ʧʦʣʫʯʠʣʦ ʥʘʟʚʘʥʠʝ 

ʥʦʨʤʘʣʴʥʦʡ ʬʦʨʤʳ ɹʦʡʩʘ-ʂʦʜʜʘ (ʅʌɹʂ). ɺʩʝ ʵʪʠ ʥʦʨʤʘʣʴʥʳʝ ʬʦʨʤʳ 

ʦʩʥʦʚʘʥʳ ʥʘ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʟʘʚʠʩʠʤʦʩʪʷʭ, ʩʫʱʝʩʪʚʫʶʱʠʭ ʤʝʞʜʫ 

ʘʪʨʠʙʫʪʘʤʠ ʦʪʥʦʰʝʥʠʷ, ʅʦʨʤʘʣʴʥʳʝ ʬʦʨʤʳ ʙʦʣʝʝ ʚʳʩʦʢʦʛʦ ʧʦʨʷʜʢʘ, 

ʢʦʪʦʨʳʝ ʧʨʝʚʦʩʭʦʜʷʪ ʅʌɹʂ, ʙʳʣʠ ʚʚʝʜʝʥʳ ʧʦʟʜʥʝʝ. ʂ ʥʠʤ ʦʪʥʦʩʷʪʩʷ 

ʯʝʪʚʝʨʪʘʷ (4ʅʌ) ʠ ʧʷʪʘʷ (5ʅʌ) ʥʦʨʤʘʣʴʥʳʝ ʬʦʨʤʳ. ʅʦ ʥʘ ʧʨʘʢʪʠʢʝ ʵʪʠ 

ʥʦʨʤʘʣʴʥʳʝ ʬʦʨʤʳ ʙʦʣʝʝ ʚʳʩʦʢʠʭ ʧʦʨʷʜʢʦʚ ʠʩʧʦʣʴʟʫʶʪʩʷ ʢʨʘʡʥʝ ʨʝʜʢʦ.  

ʆʪʥʦʰʝʥʠʝ ʙʳʣʦ ʧʨʝʜʩʪʘʚʣʝʥʦ ʢʘʢ ʩʦʩʪʦʷʱʝʝ ʠʟ ʥʝʢʦʪʦʨʦʛʦ ʢʦʣʠʯʝʩʪʚʘ 

ʘʪʨʠʙʫʪʦʚ, ʘ ʨʝʣʷʮʠʦʥʥʘʷ ʩʭʝʤʘ ð ʠʟ ʥʝʢʦʪʦʨʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʦʪʥʦʰʝʥʠʡ. 

ɸʪʨʠʙʫʪʳ ʤʦʛʫʪ ʛʨʫʧʧʠʨʦʚʘʪʴʩʷ ʚ ʦʪʥʦʰʝʥʠʷ ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ ʨʝʣʷʮʠʦʥʥʦʡ 

ʩʭʝʤʳ ʥʘ ʦʩʥʦʚʝ ʣʠʙʦ ʩʦʙʩʪʚʝʥʥʦʛʦ ʦʧʳʪʘ ʨʘʟʨʘʙʦʪʯʠʢʘ ʙʘʟʳ ʜʘʥʥʳʭ, ʣʠʙʦ 

ʧʦʩʨʝʜʩʪʚʦʤ ʚʳʚʦʜʘ ʨʝʣʷʮʠʦʥʥʦʡ ʩʭʝʤʳ ʠʟ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ER-ʜʠʘʛʨʘʤʤʳ. 

ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʣʶʙʦʛʦ ʠʟ ʵʪʠʭ ʜʚʫʭ ʧʦʜʭʦʜʦʚ ʯʘʩʪʦ ʪʨʝʙʫʝʪʩʷ 

ʧʨʠʤʝʥʷʪʴ ʦʧʨʝʜʝʣʝʥʥʳʡ ʬʦʨʤʘʣʴʥʳʡ ʤʝʪʦʜ, ʩʧʦʩʦʙʥʳʡ ʧʦʤʦʯʴ 

ʧʨʦʝʢʪʠʨʦʚʱʠʢʫ ʙʘʟʳ ʜʘʥʥʳʭ ʥʘʡʪʠ ʦʧʪʠʤʘʣʴʥʫʶ ʛʨʫʧʧʠʨʦʚʢʫ ʘʪʨʠʙʫʪʦʚ 

ʜʣʷ ʢʘʞʜʦʛʦ ʦʪʥʦʰʝʥʠʷ ʚ ʩʭʝʤʝ.  

ʇʨʦʮʝʩʩ ʥʦʨʤʘʣʠʟʘʮʠʠ ʷʚʣʷʝʪʩʷ ʬʦʨʤʘʣʴʥʳʤ ʤʝʪʦʜʦʤ, ʧʦʟʚʦʣʷʶʱʠʤ 

ʦʧʨʝʜʝʣʷʪʴ ʦʪʥʦʰʝʥʠʷ ʥʘ ʦʩʥʦʚʝ ʠʭ ʧʝʨʚʠʯʥʳʭ ʠʣʠ ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʢʣʶʯʝʡ ʠ 

ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʟʘʚʠʩʠʤʦʩʪʝʡ, ʩʫʱʝʩʪʚʫʶʱʠʭ ʤʝʞʜʫ ʠʭ ʘʪʨʠʙʫʪʘʤʠ. 

ʇʨʦʝʢʪʠʨʦʚʱʠʢʠ ʙʘʟ ʜʘʥʥʳʭ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʥʦʨʤʘʣʠʟʘʮʠʶ ʚ ʚʠʜʝ 
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ʥʘʙʦʨʦʚ ʪʝʩʪʦʚ, ʧʨʠʤʝʥʷʝʤʳʭ ʢ ʦʪʜʝʣʴʥʳʤ ʦʪʥʦʰʝʥʠʷʤ ʩ ʮʝʣʴʶ 

ʥʦʨʤʘʣʠʟʘʮʠʠ ʨʝʣʷʮʠʦʥʥʦʡ ʩʭʝʤʳ ʜʦ ʟʘʜʘʥʥʦʡ ʢʦʥʢʨʝʪʥʦʡ ʬʦʨʤʳ, ʯʪʦ 

ʧʦʟʚʦʣʠʪ ʧʨʝʜʦʪʚʨʘʪʠʪʴ ʚʦʟʤʦʞʥʦʝ ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʘʥʦʤʘʣʠʡ ʦʙʥʦʚʣʝʥʠʷ.  

ʅʦʨʤʘʣʠʟʘʮʠʷ ð ʵʪʦ ʬʦʨʤʘʣʴʥʳʡ ʤʝʪʦʜ ʘʥʘʣʠʟʘ ʦʪʥʦʰʝʥʠʡ ʥʘ ʦʩʥʦʚʝ 

ʠʭ ʧʝʨʚʠʯʥʦʛʦ ʢʣʶʯʘ (ʠʣʠ ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʢʣʶʯʝʡ) ʠ ʩʫʱʝʩʪʚʫʶʱʠʭ 

ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʟʘʚʠʩʠʤʦʩʪʝʡ. ʆʥ ʚʢʣʶʯʘʝʪ ʨʷʜ ʧʨʘʚʠʣ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ 

ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʜʣʷ ʧʨʦʚʝʨʢʠ ʦʪʜʝʣʴʥʳʭ ʦʪʥʦʰʝʥʠʡ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ 

ʚʩʷ ʙʘʟʘ ʜʘʥʥʳʭ ʤʦʛʣʘ ʙʳʪʴ ʥʦʨʤʘʣʠʟʦʚʘʥʘ ʜʦ ʞʝʣʘʝʤʦʡ ʩʪʝʧʝʥʠ. ɽʩʣʠ 

ʥʝʢʦʪʦʨʦʝ ʪʨʝʙʦʚʘʥʠʝ ʥʝ ʫʜʦʚʣʝʪʚʦʨʷʝʪʩʷ, ʪʦ ʧʨʦʪʠʚʦʨʝʯʘʱʝʝ ʜʘʥʥʦʤʫ 

ʪʨʝʙʦʚʘʥʠʶ ʦʪʥʦʰʝʥʠʝ ʜʦʣʞʥʦ ʙʳʪʴ ʨʘʟʜʝʣʝʥʦ ʥʘ ʦʪʥʦʰʝʥʠʷ, ʢʘʞʜʦʝ ʠʟ 

ʢʦʪʦʨʳʭ (ʚ ʦʪʜʝʣʴʥʦʩʪʠ) ʫʜʦʚʣʝʪʚʦʨʷʝʪ ʚʩʝʤ ʪʨʝʙʦʚʘʥʠʷʤ ʥʦʨʤʘʣʠʟʘʮʠʠ.  

ʏʘʱʝ ʚʩʝʛʦ ʥʦʨʤʘʣʠʟʘʮʠʷ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ ʚʠʜʝ ʥʝʩʢʦʣʴʢʠʭ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʚʳʧʦʣʥʷʝʤʳʭ ʵʪʘʧʦʚ, ʢʘʞʜʳʡ ʠʟ ʢʦʪʦʨʳʭ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 

ʦʧʨʝʜʝʣʝʥʥʦʡ ʥʦʨʤʘʣʴʥʦʡ ʬʦʨʤʝ, ʦʙʣʘʜʘʶʱʝʡ ʠʟʚʝʩʪʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ. ɺ 

ʭʦʜʝ ʥʦʨʤʘʣʠʟʘʮʠʠ ʬʦʨʤʘʪ ʦʪʥʦʰʝʥʠʡ ʩʪʘʥʦʚʠʪʩʷ ʚʩʝ ʙʦʣʝʝ ʦʛʨʘʥʠʯʝʥʥʳʤ 

(ʩʪʨʦʛʠʤ) ʠ ʤʝʥʝʝ ʚʦʩʧʨʠʠʤʯʠʚʳʤ ʢ ʘʥʦʤʘʣʠʷʤ ʦʙʥʦʚʣʝʥʠʷ.  

 
ʈʠʩʫʥʦʢ 3.15 - ʉʚʷʟʴ ʥʦʨʤʘʣʴʥʳʭ ʬʦʨʤ 

 

ʇʨʠ ʨʘʙʦʪʝ ʩ ʨʝʣʷʮʠʦʥʥʦʡ ʤʦʜʝʣʴʶ ʜʘʥʥʳʭ ʚʘʞʥʦ ʧʦʥʠʤʘʪʴ, ʯʪʦ ʜʣʷ 

ʩʦʟʜʘʥʠʷ ʦʪʥʦʰʝʥʠʡ ʧʨʠʝʤʣʝʤʦʛʦ ʢʘʯʝʩʪʚʘ ʦʙʷʟʘʪʝʣʴʥʦ ʪʦʣʴʢʦ ʚʳʧʦʣʥʝʥʠʝ 

ʪʨʝʙʦʚʘʥʠʡ ʧʝʨʚʦʡ ʥʦʨʤʘʣʴʥʦʡ ʬʦʨʤʳ (1ʅʌ). ɺʩʝ ʦʩʪʘʣʴʥʳʝ ʬʦʨʤʳ ʤʦʛʫʪ 

ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʧʦ ʞʝʣʘʥʠʶ ʧʨʦʝʢʪʠʨʦʚʱʠʢʦʚ. ʅʦ ʜʣʷ ʪʦʛʦ ʯʪʦʙʳ ʠʟʙʝʞʘʪʴ 

ʘʥʦʤʘʣʠʡ ʦʙʥʦʚʣʝʥʠʷ, ʥʦʨʤʘʣʠʟʘʮʠʶ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʚʳʧʦʣʥʷʪʴ ʢʘʢ 

ʤʠʥʠʤʫʤ ʜʦ ʪʨʝʪʴʝʡ ʥʦʨʤʘʣʴʥʦʡ ʬʦʨʤʳ (ɿʅʌ). ʅʘ ʨʠʩʫʥʢʝ ʧʦʢʘʟʘʥʘ 

ʚʟʘʠʤʦʩʚʷʟʴ ʤʝʞʜʫ ʨʘʟʣʠʯʥʳʤʠ ʥʦʨʤʘʣʴʥʳʤʠ ʬʦʨʤʘʤʠ. ʉʦʛʣʘʩʥʦ ʵʪʦʤʫ 

ʨʠʩʫʥʢʫ, ʥʝʢʦʪʦʨʳʝ ʦʪʥʦʰʝʥʠʷ ʚ ʬʦʨʤʝ 1ʅʌ ʤʦʛʫʪ ʥʘʭʦʜʠʪʴʩʷ ʪʘʢʞʝ ʚ 

ʬʦʨʤʝ ɿʅʌ, ʦʪʥʦʰʝʥʠʷ 2ʅʌ ð ʚ ʬʦʨʤʝ ɿʅʌ ʠ ʪ.ʜ.  

ʇʨʝʜʧʦʣʦʞʠʤ, ʯʪʦ ʟʘʜʘʥʦ ʤʥʦʞʝʩʪʚʦ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʟʘʚʠʩʠʤʦʩʪʝʡ 

ʜʣʷ ʢʘʞʜʦʛʦ ʦʪ ʵʪʦʛʦ ʨʠʩʫʥʢʘ. ʉʭʝʤʘ ʚʟʘʠʤʦʩʚʷʟʝʡ ʤʝʞʜʫ ʦʪʜʝʣʴʥʳʤʠ 

ʥʦʨʤʘʣʴʥʳʤʠ ʬʦʨʤʘʤʠ ʥʦʰʝʥʠʷ ʠ ʯʪʦ ʚ ʢʘʞʜʦʤ ʦʪʥʦʰʝʥʠʠ ʠʤʝʝʪʩʷ 

ʥʘʟʥʘʯʝʥʥʳʡ ʧʝʨʚʠʯʥʳʡ ʢʣʶʯ. ʕʪʘ ʠʥʬʦʨʤʘʮʠʷ ʠʤʝʝʪ ʠʩʢʣʶʯʠʪʝʣʴʥʦ 

ʚʘʞʥʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʥʦʨʤʘʣʠʟʘʮʠʠ ʠ ʩʣʫʞʠʪ ʜʣʷ ʧʨʦʚʝʨʢʠ ʪʦʛʦ, ʥʘʭʦʜʠʪʩʷ 

ʣʠ ʦʪʥʦʰʝʥʠʝ ʚ ʦʧʨʝʜʝʣʝʥʥʦʡ ʥʦʨʤʘʣʴʥʦʡ ʬʦʨʤʝ.  
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3.5.1 ʇʝʨʚʘʷ ʥʦʨʤʘʣʴʥʘʷ ʬʦʨʤʘ (1ʅʌ)  

Ненормализованная форма (ННФ) - ʪʘʙʣʠʮʘ, ʩʦʜʝʨʞʘʱʘʷ ʦʜʥʫ ʠʣʠ 

ʥʝʩʢʦʣʴʢʦ ʧʦʚʪʦʨʷʶʱʠʭʩʷ ʛʨʫʧʧ ʜʘʥʥʳʭ.  

Первая нормальная форма (1НФ) - ʦʪʥʦʰʝʥʠʝ, ʚ ʢʦʪʦʨʦʤ ʥʘ 

ʧʝʨʝʩʝʯʝʥʠʠ ʢʘʞʜʦʡ ʩʪʨʦʢʠ ʠ ʢʘʞʜʦʛʦ ʩʪʦʣʙʮʘ ʩʦʜʝʨʞʠʪʩʷ ʦʜʥʦ ʠ ʪʦʣʴʢʦ 

ʦʜʥʦ ʟʥʘʯʝʥʠʝ.  

ɼʣʷ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʥʝʥʦʨʤʘʣʠʟʦʚʘʥʥʦʡ ʪʘʙʣʠʮʳ ʚ ʧʝʨʚʫʶ ʥʦʨʤʘʣʴʥʫʶ 

ʬʦʨʤʫ (1ʅʌ) ʚ ʠʩʭʦʜʥʦʡ ʪʘʙʣʠʮʝ ʩʣʝʜʫʝʪ ʥʘʡʪʠ ʠ ʫʩʪʨʘʥʠʪʴ ʚʩʝ 

ʧʦʚʪʦʨʷʶʱʠʝʩʷ ʛʨʫʧʧʳ ʜʘʥʥʳʭ. ʇʦʚʪʦʨʷʶʱʝʡʩʷ ʛʨʫʧʧʦʡ ʥʘʟʳʚʘʝʪʩʷ ʛʨʫʧʧʘ, 

ʩʦʩʪʦʷʱʘʷ ʠʟ ʦʜʥʦʛʦ ʠʣʠ ʥʝʩʢʦʣʴʢʠʭ ʘʪʨʠʙʫʪʦʚ ʪʘʙʣʠʮʳ, ʚ ʢʦʪʦʨʦʡ 

ʚʦʟʤʦʞʥʦ ʥʘʣʠʯʠʝ ʥʝʩʢʦʣʴʢʠʭ ʟʥʘʯʝʥʠʡ ʜʣʷ ʝʜʠʥʩʪʚʝʥʥʦʛʦ ʟʥʘʯʝʥʠʷ 

ʢʣʶʯʝʚʦʛʦ ʘʪʨʠʙʫʪʘ (ʘʪʨʠʙʫʪʦʚ) ʪʘʙʣʠʮʳ. ʉʫʱʝʩʪʚʫʶʪ ʜʚʘ ʩʧʦʩʦʙʘ 

ʠʩʢʣʶʯʝʥʠʷ ʧʦʚʪʦʨʷʶʱʠʭʩʷ ʛʨʫʧʧ ʠʟ ʥʝʥʦʨʤʘʣʠʟʦʚʘʥʥʳʭ ʪʘʙʣʠʮ.  

1. ʇʦʚʪʦʨʷʶʱʠʝʩʷ ʛʨʫʧʧʳ ʫʩʪʨʘʥʷʶʪʩʷ ʧʫʪʝʤ ʚʚʦʜʘ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʜʘʥʥʳʭ ʚ ʧʫʩʪʳʝ ʩʪʦʣʙʮʳ ʩʪʨʦʢ ʩ ʧʦʚʪʦʨʷʶʱʠʤʠʩʷ 

ʜʘʥʥʳʤʠ, ʪ.ʝ. ʧʫʩʪʳʝ ʤʝʩʪʘ ʟʘʧʦʣʥʷʶʪʩʷ ʜʫʙʣʠʢʘʪʘʤʠ ʥʝʧʦʚʪʦʨʷʶʱʠʭʩʷ 

ʜʘʥʥʳʭ (ʵʪʦʪ ʩʧʦʩʦʙ ʯʘʩʪʥʦ ʥʘʟʳʚʘʶʪ "ʚʳʨʘʚʥʠʚʘʥʠʝʤ" ʪʘʙʣʠʮʳ). 

ʇʦʣʫʯʝʥʥʘʷ ʪʘʙʣʠʮʘ, ʪʝʧʝʨʴ ʥʘʟʳʚʘʝʤʘʷ ʦʪʥʦʰʝʥʠʝʤ, ʩʦʜʝʨʞʠʪ 

ʵʣʝʤʝʥʪʘʨʥʳʝ (ʠʣʠ ʝʜʠʥʩʪʚʝʥʥʳʝ) ʟʥʘʯʝʥʠʷ ʥʘ ʧʝʨʝʩʝʯʝʥʠʠ ʢʘʞʜʦʡ ʩʪʨʦʢʠ ʩ 

ʢʘʞʜʳʤ ʩʪʦʣʙʮʦʤ ʠ ʧʦʵʪʦʤʫ ʥʘʭʦʜʠʪʩʷ ʚ 1ʅʌ. ʆʜʥʘʢʦ, ʧʦʣʫʯʝʥʥʦʝ 

ʦʪʥʦʰʝʥʠʝ ʠʤʝʝʪ ʦʧʨʝʜʝʣʝʥʥʫʶ ʠʟʙʳʪʦʯʥʦʩʪʴ ʜʘʥʥʳʭ, ʫʩʪʨʘʥʷʝʤʫʶ ʚ ʭʦʜʝ 

ʜʘʣʴʥʝʡʰʝʡ ʥʦʨʤʘʣʠʟʘʮʠʠ.  

2. ʆʜʠʥ ʘʪʨʠʙʫʪ ʠʣʠ ʛʨʫʧʧʘ ʘʪʨʠʙʫʪʦʚ ʥʘʟʥʘʯʘʶʪʩʷ ʢʣʶʯʦʤ 

ʥʝʥʦʨʤʘʣʠʟʦʚʘʥʥʦʡ ʪʘʙʣʠʮʳ, ʘ ʟʘʪʝʤ ʧʦʚʪʦʨʷʶʱʠʝʩʷ ʛʨʫʧʧʳ ʠʟʳʤʘʶʪʩʷ ʠ 

ʧʦʤʝʱʘʶʪʩʷ ʚ ʦʪʜʝʣʴʥʳʝ ʦʪʥʦʰʝʥʠʷ ʚʤʝʩʪʝ ʩ ʢʦʧʠʷʤʠ ʢʣʶʯʘ ʠʩʭʦʜʥʦʡ 

ʪʘʙʣʠʮʳ, ʚ ʥʦʚʳʭ ʦʪʥʦʰʝʥʠʷʭ ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʩʚʦʠ ʧʝʨʚʠʯʥʳʝ ʢʣʶʯʠ. ʇʨʠ 

ʥʘʣʠʯʠʠ ʚ ʥʝʥʦʨʤʘʣʠʟʦʚʘʥʥʦʡ ʪʘʙʣʠʮʝ ʥʝʩʢʦʣʴʢʠʭ ʧʦʚʪʦʨʷʶʱʠʭʩʷ ʛʨʫʧʧ 

ʠʣʠ ʧʦʚʪʦʨʷʶʱʠʭʩʷ ʛʨʫʧʧ, ʩʦʜʝʨʞʘʱʠʭʩʷ ʚ ʜʨʫʛʠʭ ʧʦʚʪʦʨʷʶʱʠʭʩʷ ʛʨʫʧʧʘʭ, 

ʜʘʥʥʳʡ ʧʨʠʝʤ ʧʨʠʤʝʥʷʝʪʩʷ ʜʦ ʪʝʭ ʧʦʨ, ʧʦʢʘ ʧʦʚʪʦʨʷʶʱʠʭʩʷ ʛʨʫʧʧ ʩʦʚʩʝʤ ʥʝ 

ʦʩʪʘʥʝʪʩʷ. ʇʦʣʫʯʝʥʥʳʡ ʥʘʙʦʨ ʦʪʥʦʰʝʥʠʡ ʙʫʜʝʪ ʥʘʭʦʜʠʪʴʩʷ ʚ ʧʝʨʚʦʡ 

ʥʦʨʤʘʣʴʥʦʡ ʬʦʨʤʝ ʪʦʣʴʢʦ ʪʦʛʜʘ, ʢʦʛʜʘ ʥʠ ʚ ʦʜʥʦʤ ʠʟ ʥʠʭ ʥʝ ʙʫʜʝʪ 

ʧʦʚʪʦʨʷʶʱʠʭʩʷ ʛʨʫʧʧ ʘʪʨʠʙʫʪʦʚ. ɼʘʥʥʳʡ ʩʧʦʩʦʙ ʥʘʭʦʜʠʪʩʷ ʚ 1ʅʌ ʠ 

ʦʙʣʘʜʘʝʪ ʤʝʥʴʰʝʡ ʠʟʙʳʪʦʯʥʦʩʪʴʶ ʜʘʥʥʳʭ, ʯʝʤ ʧʝʨʚʳʡ ʩʧʦʩʦʙ.  

ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʧʝʨʚʦʛʦ ʧʦʜʭʦʜʘ ʚʳʨʦʚʥʝʥʥʦʝ ʦʪʥʦʰʝʥʠʝ 1ʅʌ 

ʨʘʩʢʣʘʜʳʚʘʝʪʩʷ ʚ ʭʦʜʝ ʜʘʣʴʥʝʡʰʝʡ ʥʦʨʤʘʣʠʟʘʮʠʠ ʥʘ ʪʝ ʞʝ ʦʪʥʦʰʝʥʠʷ, 

ʢʦʪʦʨʳʝ ʤʦʛʣʠ ʙʳʪʴ ʩʨʘʟʫ ʞʝ ʧʦʣʫʯʝʥʳ ʩ ʧʦʤʦʱʴʶ ʚʪʦʨʦʛʦ ʧʦʜʭʦʜʘ.  

 

Пример приведения таблицы к первой нормальной форме  
ʀʩʭʦʜʥʘʷ, ʥʝʥʦʨʤʘʣʠʟʦʚʘʥʥʘʷ, ʪʘʙʣʠʮʘ:  

Сотрудник  Номер телефона  

ʀʚʘʥʦʚ ʀ. ʀ.  
283-56-82 

390-57-34  

ʇʝʪʨʦʚ ʇ. ʖ.  708-62-34  
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ʊʘʙʣʠʮʘ, ʧʨʠʚʝʜʸʥʥʘʷ ʢ 1ʅʌ:  

Сотрудник  Номер телефона  

ʀʚʘʥʦʚ ʀ. ʀ.  283-56-82  

ʀʚʘʥʦʚ ʀ. ʀ.  390-57-34  

ʇʝʪʨʦʚ ʇ. ʖ.  708-62-34  

 

3.5.2 ɺʪʦʨʘʷ ʥʦʨʤʘʣʴʥʘʷ ʬʦʨʤʘ (2ʅʌ)  

ʇʦʣʥʘʷ ʬʫʥʢʮʠʦʥʘʣʴʥʘʷ ʟʘʚʠʩʠʤʦʩʪʴ: ʝʩʣʠ ɸ ʠ B - ʘʪʨʠʙʫʪʳ ʦʪʥʦʰʝʥʠʷ, 

ʪʦ ʘʪʨʠʙʫʪ B ʥʘʭʦʜʠʪʩʷ ʚ ʧʦʣʥʦʡ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʘʪʨʠʙʫʪʘ 

ɸ, ʝʩʣʠ ʘʪʨʠʙʫʪ B ʷʚʣʷʝʪʩʷ ʬʫʥʢʮʠʦʥʘʣʴʥʦ ʟʘʚʠʩʠʤʳʤ ʦʪ ɸ, ʥʦ ʥʝ ʟʘʚʠʩʠʪ ʥʠ 

ʦʪ ʦʜʥʦʛʦ ʩʦʙʩʪʚʝʥʥʦʛʦ ʧʦʜʤʥʦʞʝʩʪʚʘ ʘʪʨʠʙʫʪʘ ɸ.  

ʌʫʥʢʮʠʦʥʘʣʴʥʘʷ ʟʘʚʠʩʠʤʦʩʪʴ ɸ->B ʷʚʣʷʝʪʩʷ ʧʦʣʥʦʡ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ 

ʟʘʚʠʩʠʤʦʩʪʴʶ, ʝʩʣʠ ʫʜʘʣʝʥʠʝ ʢʘʢʦʛʦ-ʣʠʙʦ ʘʪʨʠʙʫʪʘ ʠʟ ɸ ʧʨʠʚʦʜʠʪ ʢ ʫʪʨʘʪʝ 

ʵʪʦʡ ʟʘʚʠʩʠʤʦʩʪʠ. ʌʫʥʢʮʠʦʥʘʣʴʥʘʷ ʟʘʚʠʩʠʤʦʩʪʴ ɸ->ɺ ʥʘʟʳʚʘʝʪʩʷ ʯʘʩʪʠʯʥʦʡ, 

ʝʩʣʠ ʚ ɸ ʝʩʪʴ ʥʝʢʠʡ ʘʪʨʠʙʫʪ, ʧʨʠ ʫʜʘʣʝʥʠʠ ʢʦʪʦʨʦʛʦ ʵʪʘ ʟʘʚʠʩʠʤʦʩʪʴ 

ʩʦʭʨʘʥʷʝʪʩʷ.  

ɺʪʦʨʘʷ ʥʦʨʤʘʣʴʥʘʷ ʬʦʨʤʘ ʧʨʠʤʝʥʷʝʪʩʷ ʢ ʦʪʥʦʰʝʥʠʷʤ ʩ ʩʦʩʪʘʚʥʳʤʠ 

ʢʣʶʯʘʤʠ, ʪ.ʝ. ʢ ʪʘʢʠʤ ʦʪʥʦʰʝʥʠʷʤ, ʧʝʨʚʠʯʥʳʡ ʢʣʶʯ ʢʦʪʦʨʳʭ ʩʦʩʪʦʠʪ ʠʟ ʜʚʫʭ 

ʠʣʠ ʥʝʩʢʦʣʴʢʠʭ ʘʪʨʠʙʫʪʦʚ. ɼʝʣʦ ʚ ʪʦʤ, ʯʪʦ ʦʪʥʦʰʝʥʠʝ ʩ ʧʝʨʚʠʯʥʳʤ ʢʣʶʯʦʤ 

ʥʘ ʦʩʥʦʚʝ ʝʜʠʥʩʪʚʝʥʥʦʛʦ ʘʪʨʠʙʫʪʘ ʚʩʝʛʜʘ ʥʘʭʦʜʠʪʩʷ, ʧʦ ʢʨʘʡʥʝʡ ʤʝʨʝ, ʚ 

ʬʦʨʤʝ 2ʅʌ. ʆʪʥʦʰʝʥʠʝ, ʢʦʪʦʨʦʝ ʥʝ ʥʘʭʦʜʠʪʩʷ ʚ ʬʦʨʤʝ 2ʅʌ, ʤʦʞʝʪ ʙʳʪʴ 

ʧʦʜʚʝʨʞʝʥʦ ʘʥʦʤʘʣʠʷʤ ʦʙʥʦʚʣʝʥʠʷ.  

Вторая нормальная форма (2НФ) - ʦʪʥʦʰʝʥʠʝ, ʢʦʪʦʨʦʝ ʥʘʭʦʜʠʪʩʷ ʚ 

ʧʝʨʚʦʡ ʥʦʨʤʘʣʴʥʦʡ ʬʦʨʤʝ ʠ ʢʘʞʜʳʡ ʘʪʨʠʙʫʪ ʢʦʪʦʨʦʛʦ, ʥʝ ʚʭʦʜʷʱʠʡ ʚ ʩʦʩʪʘʚ 

ʧʝʨʚʠʯʥʦʛʦ ʢʣʶʯʘ, ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʧʦʣʥʦʡ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʟʘʚʠʩʠʤʦʩʪʴʶ 

ʦʪ ʵʪʦʛʦ ʧʝʨʚʠʯʥʦʛʦ ʢʣʶʯʘ.  

ʅʦʨʤʘʣʠʟʘʮʠʷ ʦʪʥʦʰʝʥʠʡ 1ʅʌ ʩ ʧʨʠʚʝʜʝʥʠʝʤ ʢ ʬʦʨʤʝ 2ʅʌ 

ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʫʩʪʨʘʥʝʥʠʝ ʯʘʩʪʠʯʥʳʭ ʟʘʚʠʩʠʤʦʩʪʝʡ. ɽʩʣʠ ʚ ʦʪʥʦʰʝʥʠʠ 

ʤʝʞʜʫ ʘʪʨʠʙʫʪʘʤʠ ʩʫʱʝʩʪʚʫʝʪ ʯʘʩʪʠʯʥʘʷ ʟʘʚʠʩʠʤʦʩʪʴ, ʪʦ ʬʫʥʢʮʠʦʥʘʣʴʥʦ-

ʟʘʚʠʩʠʤʳʝ ʘʪʨʠʙʫʪʳ ʫʜʘʣʷʶʪʩʷ ʠʟ ʥʝʛʦ ʠ ʧʦʤʝʱʘʶʪʩʷ ʚ ʥʦʚʦʝ ʦʪʥʦʰʝʥʠʝ 

ʚʤʝʩʪʝ ʩ ʢʦʧʠʝʡ ʠʭ ʜʝʪʝʨʤʠʥʘʥʪʘ.  

 

Пример приведения таблицы ко второй нормальной форме  
ʇʫʩʪʴ ʅʘʯʘʣʴʥʠʢ ʠ ɼʦʣʞʥʦʩʪʴ ʚʤʝʩʪʝ ʦʙʨʘʟʫʶʪ ʧʝʨʚʠʯʥʳʡ ʢʣʶʯ ʚ 

ʪʘʢʦʡ ʪʘʙʣʠʮʝ:  

Начальник  Должность  Зарплата  Наличие компьютера  

ɻʨʠʰʠʥ  ʂʣʘʜʦʚʱʠʢ  20000  ʅʝʪ  

ɺʘʩʠʣʴʝʚ  ʇʨʦʛʨʘʤʤʠʩʪ  40000  ɽʩʪʴ  

ɺʘʩʠʣʴʝʚ  ʂʣʘʜʦʚʱʠʢ  25000  ʅʝʪ  

ɿʘʨʧʣʘʪʫ ʩʦʪʨʫʜʥʠʢʫ ʢʘʞʜʳʡ ʥʘʯʘʣʴʥʠʢ ʫʩʪʘʥʘʚʣʠʚʘʝʪ ʩʘʤ, ʥʦ ʝʸ 

ʛʨʘʥʠʮʳ ʟʘʚʠʩʷʪ ʦʪ ʜʦʣʞʥʦʩʪʠ. ʅʘʣʠʯʠʝ ʞʝ ʢʦʤʧʴʶʪʝʨʘ ʫ ʩʦʪʨʫʜʥʠʢʘ 

ʟʘʚʠʩʠʪ ʪʦʣʴʢʦ ʦʪ ʜʦʣʞʥʦʩʪʠ, ʪʦ ʝʩʪʴ ʟʘʚʠʩʠʤʦʩʪʴ ʦʪ ʧʝʨʚʠʯʥʦʛʦ ʢʣʶʯʘ 

ʥʝʧʦʣʥʘʷ.  
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ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʠʚʝʜʝʥʠʷ ʢ 2ʅʌ ʧʦʣʫʯʘʶʪʩʷ ʜʚʝ ʪʘʙʣʠʮʳ:  

Начальник  Должность  Зарплата  

ɻʨʠʰʠʥ  ʂʣʘʜʦʚʱʠʢ  20000  

ɺʘʩʠʣʴʝʚ  ʇʨʦʛʨʘʤʤʠʩʪ  40000  

ɺʘʩʠʣʴʝʚ  ʂʣʘʜʦʚʱʠʢ  25000  

ɿʜʝʩʴ ʧʝʨʚʠʯʥʳʡ ʢʣʶʯ, ʢʘʢ ʠ ʚ ʠʩʭʦʜʥʦʡ ʪʘʙʣʠʮʝ, ʩʦʩʪʘʚʥʦʡ, ʥʦ 

ʝʜʠʥʩʪʚʝʥʥʳʡ ʥʝ ʚʭʦʜʷʱʠʡ ʚ ʥʝʛʦ ʘʪʨʠʙʫʪ ɿʘʨʧʣʘʪʘ ʟʘʚʠʩʠʪ ʪʝʧʝʨʴ ʦʪ ʚʩʝʛʦ 

ʢʣʶʯʘ, ʪʦ ʝʩʪʴ ʧʦʣʥʦ.  

Должность  Наличие компьютера  

ʂʣʘʜʦʚʱʠʢ  ʅʝʪ  

ʇʨʦʛʨʘʤʤʠʩʪ  ɽʩʪʴ  
 

3.5.3 ʊʨʝʪʴʷ ʥʦʨʤʘʣʴʥʘʷ ʬʦʨʤʘ (ɿʅʌ)  

ʊʨʘʥʟʠʪʠʚʥʘʷ ʟʘʚʠʩʠʤʦʩʪʴ: ʝʩʣʠ ʜʣʷ ʘʪʨʠʙʫʪʦʚ ɸ, ɺ ʠ ʉ ʥʝʢʦʪʦʨʦʛʦ 

ʦʪʥʦʰʝʥʠʷ ʩʫʱʝʩʪʚʫʶʪ ʟʘʚʠʩʠʤʦʩʪʠ ʚʠʜʘ ɸ->B ʠ B->C, ʵʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ 

ʘʪʨʠʙʫʪ C ʪʨʘʥʟʠʪʠʚʥʦ ʟʘʚʠʩʠʪ ʦʪ ʘʪʨʠʙʫʪʘ ɸ ʯʝʨʝʟ ʘʪʨʠʙʫʪ B (ʧʨʠ ʫʩʣʦʚʠʠ, 

ʯʪʦ ʘʪʨʠʙʫʪ ɸ ʬʫʥʢʮʠʦʥʘʣʴʥʦ ʥʝ ʟʘʚʠʩʠʪ ʥʠ ʦʪ ʘʪʨʠʙʫʪʘ ɺ, ʥʠ ʦʪ ʘʪʨʠʙʫʪʘ 

ʉ).  

ʊʨʘʥʟʠʪʠʚʥʘʷ ʟʘʚʠʩʠʤʦʩʪʴ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʪʠʧʦʚ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ 

ʟʘʚʠʩʠʤʦʩʪʠ.  

Третья нормальная форма (ЗНФ) - ʦʪʥʦʰʝʥʠʝ, ʢʦʪʦʨʦʝ ʥʘʭʦʜʠʪʩʷ ʚ 

ʧʝʨʚʦʡ ʠ ʚʦ ʚʪʦʨʦʡ ʥʦʨʤʘʣʴʥʳʭ ʬʦʨʤʘʭ ʠ ʥʝ ʠʤʝʝʪ ʘʪʨʠʙʫʪʦʚ, ʥʝ ʚʭʦʜʷʱʠʭ ʚ 

ʧʝʨʚʠʯʥʳʡ ʢʣʶʯ ʘʪʨʠʙʫʪʦʚ, ʢʦʪʦʨʳʝ ʥʘʭʦʜʠʣʠʩʴ ʙʳ ʚ ʪʨʘʥʟʠʪʠʚʥʦʡ 

ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʟʘʚʠʩʠʪ ʦʪ ʵʪʦʛʦ ʧʝʨʚʠʯʥʦʛʦ ʢʣʶʯʘ.  

ʅʦʨʤʘʣʠʟʘʮʠʷ ʦʪʥʦʰʝʥʠʡ 2ʅʌ ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ ʦʪʥʦʰʝʥʠʡ ɿʅʌ 

ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʫʩʪʨʘʥʝʥʠʝ ʪʨʘʥʟʠʪʠʚʥʳʭ ʟʘʚʠʩʠʤʦʩʪʝʡ. ɽʩʣʠ ʚ ʦʪʥʦʰʝʥʠʠ 

ʩʫʱʝʩʪʚʫʝʪ ʪʨʘʥʟʠʪʠʚʥʘʷ ʟʘʚʠʩʠʤʦʩʪʴ ʤʝʞʜʫ ʘʪʨʠʙʫʪʘʤʠ, ʪʦ ʪʨʘʥʟʠʪʠʚʥʦ 

ʟʘʚʠʩʠʤʳʝ ʘʪʨʠʙʫʪʳ ʫʜʘʣʷʶʪʩʷ ʠʟ ʥʝʛʦ ʠ ʧʦʤʝʱʘʶʪʩʷ ʚ ʥʦʚʦʝ ʦʪʥʦʰʝʥʠʝ 

ʚʤʝʩʪʝ ʩ ʢʦʧʠʝʡ ʠʭ ʜʝʪʝʨʤʠʥʘʥʪʘ.  

ʆʧʨʝʜʝʣʝʥʠʷ ʚʪʦʨʦʡ (2ʅʌ) ʠ ʪʨʝʪʴʝʡ (ɿʅʌ) ʥʦʨʤʘʣʴʥʳʭ ʬʦʨʤ, 

ʧʨʠʚʝʜʝʥʥʳʝ ʚʳʰʝ, ʥʝ ʜʦʧʫʩʢʘʶʪ ʥʘʣʠʯʠʷ ʯʘʩʪʠʯʥʳʭ ʠʣʠ ʪʨʘʥʟʠʪʠʚʥʳʭ 

ʟʘʚʠʩʠʤʦʩʪʝʡ ʦʪ ʧʝʨʚʠʯʥʦʛʦ ʢʣʶʯʘ ʦʪʥʦʰʝʥʠʷ, ʧʦʩʢʦʣʴʢʫ ʪʦʣʴʢʦ ʧʨʠ ʵʪʦʤ 

ʫʩʣʦʚʠʠ ʤʦʞʥʦ ʠʟʙʝʞʘʪʴ ʘʥʦʤʘʣʠʡ ʦʙʥʦʚʣʝʥʠʷ. ʅʦ ʚ ʵʪʠʭ ʦʧʨʝʜʝʣʝʥʠʷʭ ʥʝ 

ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʜʨʫʛʠʝ ʧʦʪʝʥʮʠʘʣʴʥʳʝ ʢʣʶʯʠ ʦʪʥʦʰʝʥʠʷ, ʜʘʞʝ ʝʩʣʠ ʦʥʠ 

ʩʫʱʝʩʪʚʫʶʪ. ʇʨʠʚʝʜʝʤ ʦʙʱʠʝ ʦʧʨʝʜʝʣʝʥʠʷ ʬʦʨʤ 2ʅʌ ʠ ɿʅʌ, ʚ ʢʦʪʦʨʳʭ 

ʫʯʠʪʳʚʘʶʪʩʷ ʧʦʪʝʥʮʠʘʣʴʥʳʝ ʢʣʶʯʠ ʦʪʥʦʰʝʥʠʷ.  

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʨʝʘʣʠʟʘʮʠʷ ʵʪʦʛʦ ʪʨʝʙʦʚʘʥʠʷ ʥʝ ʚʣʝʯʝʪ ʟʘ ʩʦʙʦʡ 

ʢʦʨʨʝʢʪʠʨʦʚʢʫ ʦʧʨʝʜʝʣʝʥʠʷ ʬʦʨʤʳ 1ʅʌ, ʧʦʩʢʦʣʴʢʫ ʵʪʘ ʥʦʨʤʘʣʴʥʘʷ ʬʦʨʤʘ ʥʝ 

ʟʘʚʠʩʠʪ ʦʪ ʢʣʶʯʝʡ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʟʘʚʠʩʠʤʦʩʪʝʡ. ɺ ʢʘʯʝʩʪʚʝ ʦʙʱʠʭ 

ʦʧʨʝʜʝʣʝʥʠʡ ʫʢʘʞʝʤ, ʯʪʦ ʘʪʨʠʙʫʪ ʧʝʨʚʠʯʥʦʛʦ ʢʣʶʯʘ ʚʭʦʜʠʪ ʚ ʩʦʩʪʘʚ ʣʶʙʦʛʦ 

ʧʦʪʝʥʮʠʘʣʴʥʦʛʦ ʢʣʶʯʘ ʠ ʯʪʦ ʯʘʩʪʠʯʥʳʝ, ʧʦʣʥʳʝ ʠ ʪʨʘʥʟʠʪʠʚʥʳʝ ʟʘʚʠʩʠʤʦʩʪʠ 

ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʩ ʫʯʝʪʦʤ ʚʩʝʭ ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʢʣʶʯʝʡ ʦʪʥʦʰʝʥʠʷ.  
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ɺʪʦʨʘʷ ʥʦʨʤʘʣʴʥʘʷ ʬʦʨʤʘ (2ʅʌ) - ʦʪʥʦʰʝʥʠʝ, ʥʘʭʦʜʷʱʝʝʩʷ ʚ ʧʝʨʚʦʡ 

ʥʦʨʤʘʣʴʥʦʡ ʬʦʨʤʝ, ʚ ʢʦʪʦʨʦʤ ʢʘʞʜʳʡ ʘʪʨʠʙʫʪ, ʦʪʣʠʯʥʳʡ ʦʪ ʘʪʨʠʙʫʪʘ 

ʧʝʨʚʠʯʥʦʛʦ ʢʣʶʯʘ, ʷʚʣʷʝʪʩʷ ʧʦʣʥʦʩʪʴʶ ʬʫʥʢʮʠʦʥʘʣʴʥʦ ʥʝʟʘʚʠʩʠʤʳʤ ʦʪ 

ʣʶʙʦʛʦ ʧʦʪʝʥʮʠʘʣʴʥʦʛʦ ʢʣʶʯʘ.  

ʊʨʝʪʴʷ ʥʦʨʤʘʣʴʥʘʷ ʬʦʨʤʘ (ɿʅʌ) - ʦʪʥʦʰʝʥʠʝ, ʥʘʭʦʜʷʱʝʝʩʷ ʚ ʧʝʨʚʦʡ ʠ 

ʚʪʦʨʦʡ ʥʦʨʤʘʣʴʥʦʡ ʬʦʨʤʝ, ʚ ʢʦʪʦʨʦʤ ʥʠ ʦʜʠʥ ʘʪʨʠʙʫʪ, ʦʪʣʠʯʥʳʡ ʦʪ ʘʪʨʠʙʫʪʘ 

ʧʝʨʚʠʯʥʦʛʦ ʢʣʶʯʘ, ʥʝ ʷʚʣʷʝʪʩʷ ʪʨʘʥʟʠʪʠʚʥʦ ʟʘʚʠʩʠʤʳʤ ʥʠ ʦʪ ʦʜʥʦʛʦ 

ʧʦʪʝʥʮʠʘʣʴʥʦʛʦ ʢʣʶʯʘ.  

ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʵʪʠʭ ʦʙʱʠʭ ʦʧʨʝʜʝʣʝʥʠʡ ʬʦʨʤ 2ʅʌ ʠ ɿʅʌ 

ʥʝʦʙʭʦʜʠʤʦ ʫʙʝʜʠʪʴʩʷ ʚ ʦʪʩʫʪʩʪʚʠʠ ʯʘʩʪʠʯʥʳʭ ʠ ʪʨʘʥʟʠʪʠʚʥʳʭ ʟʘʚʠʩʠʤʦʩʪʝʡ 

ʦʪ ʚʩʝʭ ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʢʣʶʯʝʡ, ʘ ʥʝ ʪʦʣʴʢʦ ʦʪ ʧʝʨʚʠʯʥʦʛʦ ʢʣʶʯʘ. ʊʘʢʦʝ 

ʪʨʝʙʦʚʘʥʠʝ ʤʦʞʝʪ ʧʦʚʣʝʯʴ ʟʘ ʩʦʙʦʡ ʫʩʣʦʞʥʝʥʠʝ ʧʨʦʮʝʩʩʘ ʥʦʨʤʘʣʠʟʘʮʠʠ, ʥʦ 

ʵʪʠ ʦʙʱʠʝ ʦʧʨʝʜʝʣʝʥʠʷ ʥʘʣʘʛʘʶʪ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʦʛʨʘʥʠʯʝʥʠʷ ʥʘ 

ʦʪʥʦʰʝʥʠʷ ʠ ʤʦʛʫʪ ʧʦʟʚʦʣʠʪʴ ʚʳʷʚʠʪʴ ʩʢʨʳʪʫʶ ʠʟʙʳʪʦʯʥʦʩʪʴ ʚ ʦʪʥʦʰʝʥʠʷʭ, 

ʢʦʪʦʨʘʷ ʚ ʠʥʦʤ ʩʣʫʯʘʝ ʤʦʛʣʘ ʦʩʪʘʪʴʩʷ ʥʝʟʘʤʝʯʝʥʥʦʡ.  

ʅʝʦʙʭʦʜʠʤʦ ʥʘʡʪʠ ʢʦʤʧʨʦʤʠʩʩ ʤʝʞʜʫ ʩʪʨʝʤʣʝʥʠʝʤ ʢ ʤʘʢʩʠʤʘʣʴʥʦʤʫ 

ʫʧʨʦʱʝʥʠʶ ʧʨʦʮʝʩʩʘ ʥʦʨʤʘʣʠʟʘʮʠʠ ʧʫʪʝʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʟʘʚʠʩʠʤʦʩʪʝʡ 

ʪʦʣʴʢʦ ʦʪ ʧʝʨʚʠʯʥʳʭ ʢʣʶʯʝʡ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʚʳʷʚʠʪʴ ʣʠʰʴ ʥʘʠʙʦʣʝʝ 

ʦʙʨʝʤʝʥʠʪʝʣʴʥʫʶ ʠ ʦʯʝʚʠʜʥʫʶ ʠʟʙʳʪʦʯʥʦʩʪʴ ʚ ʦʪʥʦʰʝʥʠʷʭ, ʠ ʪʝʥʜʝʥʮʠʝʡ ʢ 

ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʦʙʱʠʭ ʦʧʨʝʜʝʣʝʥʠʡ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʚʝʨʦʷʪʥʦʩʪʠ ʚʳʷʚʣʝʥʠʷ 

ʩʢʨʳʪʦʡ ʠʟʙʳʪʦʯʥʦʩʪʠ. ʅʦ ʥʘ ʧʨʘʢʪʠʢʝ ʯʘʱʝ ʚʩʝʛʦ ʨʝʟʫʣʴʪʘʪʳ ʜʝʢʦʤʧʦʟʠʮʠʠ 

ʷʚʣʷʶʪʩʷ ʦʜʠʥʘʢʦʚʳʤʠ, ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʪʦʛʦ, ʠʩʧʦʣʴʟʫʶʪʩʷ ʣʠ ʦʧʨʝʜʝʣʝʥʠʷ 

ʬʦʨʤ 2ʅʌ ʠ ɿʅʌ, ʦʩʥʦʚʘʥʥʳʝ ʥʘ ʧʝʨʚʠʯʥʳʭ ʢʣʶʯʘʭ, ʠʣʠ ʦʙʱʠʝ 

ʦʧʨʝʜʝʣʝʥʠʷ, ʧʨʠʚʝʜʝʥʥʳʝ ʚ ʥʘʩʪʦʷʱʝʤ ʨʘʟʜʝʣʝ.  

 

Пример приведения таблицы к третьей нормальной форме ʀʩʭʦʜʥʘʷ 

ʪʘʙʣʠʮʘ:  

Фамилия  Отдел  Телефон  

ɻʨʠʰʠʥ  1  11-22-33  

ɺʘʩʠʣʴʝʚ  1  11-22-33  

ʇʝʪʨʦʚ  2  44-55-66  

 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʠʚʝʜʝʥʠʷ ʢ 3ʅʌ ʧʦʣʫʯʘʶʪʩʷ ʜʚʝ ʪʘʙʣʠʮʳ:  

Фамилия  Отдел  

ɻʨʠʰʠʥ  1  

ɺʘʩʠʣʴʝʚ  1  

ʇʝʪʨʦʚ  2  

 

Отдел  Телефон  

1  11-22-33  

2  44-55-66  
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3.5.4 ʅʦʨʤʘʣʴʥʘʷ ʬʦʨʤʘ ɹʦʡʩʘ-ʂʦʜʜʘ (ʅʌɹʂ)  

ʆʪʥʦʰʝʥʠʷ ʙʘʟʳ ʜʘʥʥʳʭ ʧʨʦʝʢʪʠʨʫʶʪʩʷ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ ʤʦʞʥʦ 

ʙʳʣʦ ʠʩʢʣʶʯʠʪʴ ʚ ʥʠʭ ʧʨʠʩʫʪʩʪʚʠʝ ʯʘʩʪʠʯʥʳʭ ʠʣʠ ʪʨʘʥʟʠʪʠʚʥʳʭ 

ʟʘʚʠʩʠʤʦʩʪʝʡ, ʧʦʩʢʦʣʴʢʫ ʵʪʠ ʟʘʚʠʩʠʤʦʩʪʠ ʧʨʠʚʦʜʷʪ ʢ ʧʦʷʚʣʝʥʠʶ ʘʥʦʤʘʣʠʡ 

ʦʙʥʦʚʣʝʥʠʷ. ɼʦ ʩʠʭ ʧʦʨ ʤʳ ʠʩʧʦʣʴʟʦʚʘʣʠ ʦʧʨʝʜʝʣʝʥʠʷ ʚʪʦʨʦʡ ʠ ʪʨʝʪʴʝʡ 

ʥʦʨʤʘʣʴʥʳʭ ʬʦʨʤ, ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʢʦʪʦʨʳʭ ʪʨʝʙʫʝʪʩʷ ʥʘʡʪʠ ʠ ʠʩʢʣʶʯʠʪʴ 

ʯʘʩʪʠʯʥʳʝ ʠ ʪʨʘʥʟʠʪʠʚʥʳʝ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʝʨʚʠʯʥʦʛʦ ʢʣʶʯʘ. ʆʜʥʘʢʦ, ʢʘʢ 

ʦʧʠʩʘʥʦ ʚ ʨʘʟʜʝʣʝ 13.8, ʚ ʵʪʠʭ ʦʧʨʝʜʝʣʝʥʠʷʭ ʥʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʪʘʢʠʝ ʞʝ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʢʣʶʯʝʡ ʦʪʥʦʰʝʥʠʷ, ʝʩʣʠ ʪʘʢʦʚʳʝ ʠʤʝʶʪʩʷ, ɺ 

ʨʘʟʜʝʣʝ 13.8 ʧʨʠʚʝʜʝʥʳ ʦʙʱʠʝ ʦʧʨʝʜʝʣʝʥʠʷ ʬʦʨʤ 2ʅʌ ʠ ɿʅʌ. ʇʨʠʤʝʥʝʥʠʝ 

ʵʪʠʭ ʦʙʱʠʭ ʦʧʨʝʜʝʣʝʥʠʡ ʤʦʞʝʪ ʧʦʟʚʦʣʠʪʴ ʚʳʷʚʠʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʫʶ 

ʠʟʙʳʪʦʯʥʦʩʪʴ, ʚʳʟʚʘʥʥʫʶ ʟʘʚʠʩʠʤʦʩʪʷʤʠ ʦʪ ʚʩʝʭ ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʢʣʶʯʝʡ. ʅʦ 

ʜʘʞʝ ʧʦʩʣʝ ʚʚʦʜʘ ʵʪʠʭ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʦʛʨʘʥʠʯʝʥʠʡ ʚ ʦʪʥʦʰʝʥʠʷʭ ʚʩʝ ʝʱʝ 

ʤʦʛʫʪ ʩʫʱʝʩʪʚʦʚʘʪʴ ʟʘʚʠʩʠʤʦʩʪʠ, ʢʦʪʦʨʳʝ ʧʨʠʚʦʜʷʪ ʢ ʧʦʷʚʣʝʥʠʶ 

ʠʟʙʳʪʦʯʥʦʩʪʠ ʚ ʦʪʥʦʰʝʥʠʷʭ ɿʅʌ, ʉ ʫʯʝʪʦʤ ʵʪʦʛʦ ʥʝʜʦʩʪʘʪʢʘ ʪʨʝʪʴʝʡ 

ʥʦʨʤʘʣʴʥʦʡ ʬʦʨʤʳ ʙʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ ʙʦʣʝʝ ʩʪʨʦʛʘʷ ʥʦʨʤʘʣʴʥʘʷ ʬʦʨʤʘ, 

ʧʦʣʫʯʠʚʰʘʷ ʥʘʟʚʘʥʠʝ ʥʦʨʤʘʣʴʥʦʡ ʬʦʨʤʳ ɹʦʡʩʘ-ʂʦʜʜʘ (ʅʌɹʂ).  

ʆʧʨʝʜʝʣʝʥʠʝ ʥʦʨʤʘʣʴʥʦʡ ʬʦʨʤʳ ɹʦʡʩʘ-ʂʦʜʜʘ  

ʅʦʨʤʘʣʴʥʘʷ ʬʦʨʤʘ ɹʦʡʩʘ-ʂʦʜʜʘ (ʅʌɹʂ) ʦʩʥʦʚʘʥʘ ʥʘ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ 

ʟʘʚʠʩʠʤʦʩʪʷʭ, ʚ ʢʦʪʦʨʳʭ ʫʯʠʪʳʚʘʶʪʩʷ ʚʩʝ ʧʦʪʝʥʮʠʘʣʴʥʳʝ ʢʣʶʯʠ ʦʪʥʦʰʝʥʠʷ. 

ʊʝʤ ʥʝ ʤʝʥʝʝ ʚ ʬʦʨʤʝ ʅʌɹʂ ʧʨʝʜʫʩʤʦʪʨʝʥʳ ʙʦʣʝʝ ʩʪʨʦʛʠʝ ʦʛʨʘʥʠʯʝʥʠʷ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʦʙʱʠʤ ʦʧʨʝʜʝʣʝʥʠʝʤ ʬʦʨʤʳ ɿʅʌ.  

Нормальная форма Бойса-Кодда (ʅʌɹʂ): ʦʪʥʦʰʝʥʠʝ ʥʘʭʦʜʠʪʩʷ ʚ 

ʅʌɹʂ ʪʦʛʜʘ ʠ ʪʦʣʴʢʦ ʪʦʛʜʘ, ʢʦʛʜʘ ʢʘʞʜʳʡ ʝʛʦ ʜʝʪʝʨʤʠʥʘʥʪ ʷʚʣʷʝʪʩʷ 

ʧʦʪʝʥʮʠʘʣʴʥʳʤ ʢʣʶʯʦʤ.  

ɼʣʷ ʧʨʦʚʝʨʢʠ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʦʪʥʦʰʝʥʠʷ ʢ ʅʌɹʂ ʥʝʦʙʭʦʜʠʤʦ ʥʘʡʪʠ 

ʚʩʝ ʝʛʦ ʜʝʪʝʨʤʠʥʘʥʪʳ ʠ ʫʙʝʜʠʪʴʩʷ ʚ ʪʦʤ, ʯʪʦ ʦʥʠ ʷʚʣʷʶʪʩʷ ʧʦʪʝʥʮʠʘʣʴʥʳʤʠ 

ʢʣʶʯʘʤʠ. ʅʘʧʦʤʥʠʤ, ʯʪʦ ʜʝʪʝʨʤʠʥʘʥʪʦʤ ʷʚʣʷʝʪʩʷ ʦʜʠʥ ʘʪʨʠʙʫʪ ʠʣʠ ʛʨʫʧʧʘ 

ʘʪʨʠʙʫʪʦʚ, ʦʪ ʢʦʪʦʨʦʡ ʧʦʣʥʦʩʪʴʶ ʬʫʥʢʮʠʦʥʘʣʴʥʦ ʟʘʚʠʩʠʪ ʜʨʫʛʦʡ ʘʪʨʠʙʫʪ.  

ʈʘʟʣʠʯʠʝ ʤʝʞʜʫ ɿʅʌ ʠ ʅʌɹʂ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʬʫʥʢʮʠʦʥʘʣʴʥʘʷ 

ʟʘʚʠʩʠʤʦʩʪʴ ɸð>ɺ ʜʦʧʫʩʢʘʝʪʩʷ ʚ ʦʪʥʦʰʝʥʠʠ ɿʅʌ, ʝʩʣʠ ʘʪʨʠʙʫʪ ɺ ʷʚʣʷʝʪʩʷ 

ʧʝʨʚʠʯʥʳʤ ʢʣʶʯʦʤ, ʘ ʘʪʨʠʙʫʪ ɸ ʥʝ ʦʙʷʟʘʪʝʣʴʥʦ ʷʚʣʷʝʪʩʷ ʧʦʪʝʥʮʠʘʣʴʥʳʤ 

ʢʣʶʯʦʤ. ʊʦʛʜʘ ʢʘʢ ʚ ʦʪʥʦʰʝʥʠʠ ʅʌɹʂ ʵʪʘ ʟʘʚʠʩʠʤʦʩʪʴ ʜʦʧʫʩʢʘʝʪʩʷ ʪʦʣʴʢʦ 

ʪʦʛʜʘ, ʢʦʛʜʘ ʘʪʨʠʙʫʪ ɸ ʷʚʣʷʝʪʩʷ ʧʦʪʝʥʮʠʘʣʴʥʳʤ ʢʣʶʯʦʤ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, 

ʥʦʨʤʘʣʴʥʘʷ ʬʦʨʤʘ ɹʦʡʩʘ-ʂʦʜʜʘ ʷʚʣʷʝʪʩʷ ʙʦʣʝʝ ʩʪʨʦʛʦʡ ʚʝʨʩʠʝʡ ʬʦʨʤʳ ɿʅʌ, 

ʧʦʩʢʦʣʴʢʫ ʢʘʞʜʦʝ ʦʪʥʦʰʝʥʠʝ ʅʌɹʂ ʷʚʣʷʝʪʩʷ ʪʘʢʞʝ ʦʪʥʦʰʝʥʠʝʤ ɿʅʌ, ʥʦ ʥʝ 

ʚʩʷʢʦʝ ʦʪʥʦʰʝʥʠʝ ɿʅʌ ʷʚʣʷʝʪʩʷ ʦʪʥʦʰʝʥʠʝʤ ʅʌɹʂ.  

 

Пример приведения таблицы к нормальной форме Бойса—Кодда  

ʀʩʭʦʜʥʘʷ ʪʘʙʣʠʮʘ:  

Номер 

клиента  

Дата 

собеседования  

Время 

собеседования  

Номер 

комнаты  

Номер 

сотрудника  

ʉ345  13.10.03  13.00  103  ɸ138  
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ʉ355  13.10.03  13.05  103  ɸ136  

ʉ368  13.09.03  13.00  102  ɸ154  

ʉ366  13.09.03  13.30  105  ɸ207  

 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʠʚʝʜʝʥʠʷ ʢ ʬʦʨʤʝ ɹʦʡʩʘðʂʦʜʜʘ ʧʦʣʫʯʘʶʪʩʷ ʜʚʝ 

ʪʘʙʣʠʮʳ:  

Номер 

клиента  

Дата 

собеседования  

Время 

собеседования  

Номер 

Сотрудника  

ʉ345  13.10.03  13.00  ɸ138  

ʉ355  13.10.03  13.05  ɸ136  

ʉ368  13.09.03  13.00  ɸ154  

ʉ366  13.09.03  13.30  ɸ207  

 

Дата собеседования  Номер сотрудника  Номер комнаты  

13.10.03  ɸ138  103  

13.10.03  ɸ136  103  

13.09.03  ɸ154  102  

13.09.03  ɸ207  105  

 

Пояснение терминов по теме НОРМАЛИЗАЦИЯ:  
¶ ʊʠʧ ʩʫʱʥʦʩʪʠ ð ʵʪʦ ʛʨʫʧʧʘ ʦʙʲʝʢʪʦʚ ʩ ʦʜʠʥʘʢʦʚʳʤʠ ʩʚʦʡʩʪʚʘʤʠ, 

ʢʦʪʦʨʳʝ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʥʝʟʘʚʠʩʠʤʳʤ ʩʫʱʝʩʪʚʦʚʘʥʠʝʤ (ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ 

ʧʨʦʝʢʪʠʨʦʚʱʠʢʘ).  

¶ ʉʫʱʥʦʩʪʴʶ ʥʘʟʳʚʘʝʪʩʷ ʦʪʜʝʣʴʥʳʡ ʵʢʟʝʤʧʣʷʨ ʪʠʧʘ ʩʫʱʥʦʩʪʠ, ʢʦʪʦʨʳʡ 

ʤʦʞʝʪ ʙʳʪʴ ʦʜʥʦʟʥʘʯʥʦ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥ.  

¶ ʊʠʧ ʩʚʷʟʠ ð ʵʪʦ ʤʥʦʞʝʩʪʚʦ ʦʩʤʳʩʣʝʥʥʳʭ ʘʩʩʦʮʠʘʮʠʡ ʤʝʞʜʫ ʪʠʧʘʤʠ 

ʩʫʱʥʦʩʪʝʡ. ʕʢʟʝʤʧʣʷʨʦʤ ʩʚʷʟʠ ʥʘʟʳʚʘʝʪʩʷ ʦʜʥʦʟʥʘʯʥʦ ʠʜʝʥʪʠʬʠʮʠʨʫʝʤʘʷ 

ʘʩʩʦʮʠʘʮʠʷ, ʢʦʪʦʨʘʷ ʚʢʣʶʯʘʝʪ ʧʦ ʦʜʥʦʤʫ ʵʢʟʝʤʧʣʷʨʫ ʩʫʱʥʦʩʪʠ ʢʘʞʜʦʛʦ 

ʪʠʧʘ, ʫʯʘʩʪʚʫʶʱʠʭ ʚ ʵʪʦʡ ʩʚʷʟʠ,  

¶ ʉʪʝʧʝʥʴʶ ʩʚʷʟʠ ʥʘʟʳʚʘʝʪʩʷ ʢʦʣʠʯʝʩʪʚʦ ʩʫʱʥʦʩʪʝʡ, ʫʯʘʩʪʚʫʶʱʠʭ ʚ 

ʜʘʥʥʦʡ ʩʚʷʟʠ.  

¶ ʈʝʢʫʨʩʠʚʥʦʡ ʩʚʷʟʴʶ ʥʘʟʳʚʘʝʪʩʷ ʩʚʷʟʴ, ʚ ʢʦʪʦʨʦʡ ʥʝʩʢʦʣʴʢʦ ʨʘʟ 

ʫʯʘʩʪʚʫʝʪ ʦʜʥʘ ʠ ʪʘ ʞʝ ʩʫʱʥʦʩʪʴ, ʥʦ ʚ ʨʘʟʥʳʭ ʨʦʣʷʭ.  

¶ ɸʪʨʠʙʫʪʦʤ ʥʘʟʳʚʘʝʪʩʷ ʩʚʦʡʩʪʚʦ ʪʠʧʘ ʩʫʱʥʦʩʪʠ ʠʣʠ ʪʠʧʘ ʩʚʷʟʠ.  

¶ ɼʦʤʝʥ ʘʪʨʠʙʫʪʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʤʥʦʞʝʩʪʚʦ ʜʦʧʫʩʪʠʤʳʭ ʟʥʘʯʝʥʠʡ, 

ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʙʳʪʴ ʧʨʠʩʚʦʝʥʳ ʦʜʥʦʤʫ ʠʣʠ ʥʝʩʢʦʣʴʢʠʤ ʘʪʨʠʙʫʪʘʤ.  

¶ ʇʨʦʩʪʦʡ ʘʪʨʠʙʫʪ ʩʦʩʪʦʠʪ ʠʟ ʦʜʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ, ʢʦʪʦʨʳʡ 

ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʥʝ ʟʘʚʠʩʠʤʳʤ ʩʫʱʝʩʪʚʦʚʘʥʠʝʤ.  

¶ ʉʦʩʪʘʚʥʦʡ ʘʪʨʠʙʫʪ ʩʦʩʪʦʠʪ ʠʟ ʥʝʩʢʦʣʴʢʠʭ ʢʦʤʧʦʥʝʥʪʦʚ, ʢʘʞʜʳʡ ʠʟ 

ʢʦʪʦʨʳʭ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʥʝʟʘʚʠʩʠʤʳʤ ʩʫʱʝʩʪʚʦʚʘʥʠʝʤ.  

¶ ʆʜʥʦʟʥʘʯʥʳʡ ʘʪʨʠʙʫʪ ð ʵʪʦ ʘʪʨʠʙʫʪ, ʩʦʜʝʨʞʘʱʠʡ ʧʦ ʦʜʥʦʤʫ 

ʟʥʘʯʝʥʠʶ ʜʣʷ ʢʘʞʜʦʛʦ ʵʢʟʝʤʧʣʷʨʘ ʩʫʱʥʦʩʪʠ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʪʠʧʘ.  
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¶ ʄʥʦʛʦʟʥʘʯʥʳʡ ʘʪʨʠʙʫʪ ð ʵʪʦ ʘʪʨʠʙʫʪ, ʩʦʜʝʨʞʘʱʠʡ ʥʝʩʢʦʣʴʢʦ 

ʟʥʘʯʝʥʠʡ ʜʣʷ ʢʘʞʜʦʛʦ ʵʢʟʝʤʧʣʷʨʘ ʩʫʱʥʦʩʪʠ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʪʠʧʘ.  

¶ ʇʨʦʠʟʚʦʜʥʳʤ ʘʪʨʠʙʫʪʦʤ ʥʘʟʳʚʘʝʪʩʷ ʘʪʨʠʙʫʪ, ʩʦʜʝʨʞʘʱʠʡ ʟʥʘʯʝʥʠʝ, 

ʧʨʦʠʟʚʦʜʥʦʝ ʦʪ ʟʥʘʯʝʥʠʷ ʩʚʷʟʘʥʥʦʛʦ ʩ ʥʠʤ ʘʪʨʠʙʫʪʘ ʠʣʠ ʤʥʦʞʝʩʪʚʘ 

ʘʪʨʠʙʫʪʦʚ, ʧʨʠʯʝʤ ʥʝ ʦʙʷʟʘʪʝʣʴʥʦ ʠʟ ʪʦʡ ʞʝ ʩʫʱʥʦʩʪʠ.  

¶ ʇʦʪʝʥʮʠʘʣʴʥʳʤ ʢʣʶʯʦʤ ʥʘʟʳʚʘʝʪʩʷ ʘʪʨʠʙʫʪ ʠʣʠ ʥʘʙʦʨ ʘʪʨʠʙʫʪʦʚ, 

ʢʦʪʦʨʳʝ ʦʜʥʦʟʥʘʯʥʦ ʠʜʝʥʪʠʬʠʮʠʨʫʶʪ ʦʪʜʝʣʴʥʳʝ ʵʢʟʝʤʧʣʷʨʳ ʪʠʧʘ ʩʫʱʥʦʩʪʠ,  

¶ ʇʝʨʚʠʯʥʳʤ ʢʣʶʯʦʤ ʥʘʟʳʚʘʝʪʩʷ ʥʝʢʦʪʦʨʳʡ ʚʳʙʨʘʥʥʳʡ ʧʦʪʝʥʮʠʘʣʴʥʳʡ 

ʢʣʶʯ ʩʫʱʥʦʩʪʠ, ʦʜʥʦʟʥʘʯʥʦ ʠʜʝʥʪʠʬʠʮʠʨʫʶʱʠʡ ʢʘʞʜʳʡ ʵʢʟʝʤʧʣʷʨ 

ʩʫɦʥʦʩʪʠ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʪʠʧʘ.  

¶ ʉʦʩʪʘʚʥʳʤ ʢʣʶʯʦʤ ʷʚʣʷʝʪʩʷ ʧʦʪʝʥʮʠʘʣʴʥʳʡ ʢʣʶʯ, ʢʦʪʦʨʳʡ ʩʦʩʪʦʠʪ ʠʟ 

ʜʚʫʭ ʠʣʠ ʥʝʩʢʦʣʴʢʠʭ ʘʪʨʠʙʫʪʦʚ.  

¶ ʉʠʣʴʥʳʡ ʪʠʧ ʩʫʱʥʦʩʪʠ ð ʵʪʦ ʩʫʱʥʦʩʪʴ, ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʢʦʪʦʨʦʡ ʥʝ 

ʟʘʚʠʩʠʪ ʥʠ ʦʪ ʢʘʢʦʡ ʜʨʫʛʦʡ ʩʫʱʥʦʩʪʠ. ʉʣʘʙʳʡ ʪʠʧ ʩʫʱʥʦʩʪʠ ð ʵʪʦ 

ʩʫʱʥʦʩʪʴ, ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʢʦʪʦʨʦʡ ʟʘʚʠʩʠʪ ʦʪ ʜʨʫʛʦʡ ʩʫʱʥʦʩʪʠ.  

¶ ʂʨʘʪʥʦʩʪʴʶ ʥʘʟʳʚʘʝʪʩʷ ʢʦʣʠʯʝʩʪʚʦ (ʟʘʜʘʥʥʦʝ ʢʘʢ ʦʜʥʦ ʟʥʘʯʝʥʠʝ ʠʣʠ 

ʢʘʢ ʜʠʘʧʘʟʦʥ ʟʥʘʯʝʥʠʡ) ʚʦʟʤʦʞʥʳʭ ʵʢʟʝʤʧʣʷʨʦʚ ʪʠʧʘ ʩʫʱʥʦʩʪʠ, ʢʦʪʦʨʳʝ 

ʤʦʛʫʪ ʙʳʪʴ ʩʚʷʟʘʥʳ ʩ ʦʜʥʠʤ ʵʢʟʝʤʧʣʷʨʦʤ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʪʠʧʘ ʩʫʱʥʦʩʪʠ 

ʩ ʧʦʤʦʱʴʶ ʦʧʨʝʜʝʣʝʥʥʦʡ ʩʚʷʟʠ.  

¶ ʂʨʘʪʥʦʩʪʴʶ ʩʣʦʞʥʦʡ ʩʚʷʟʠ ʥʘʟʳʚʘʝʪʩʷ ʢʦʣʠʯʝʩʪʚʦ (ʟʘʜʘʥʥʦʝ ʢʘʢ ʦʜʥʦ 

ʟʥʘʯʝʥʠʝ ʠʣʠ ʢʘʢ ʜʠʘʧʘʟʦʥ ʟʥʘʯʝʥʠʡ) ʚʦʟʤʦʞʥʳʭ ʵʢʟʝʤʧʣʷʨʦʚ ʪʠʧʘ ʩʫʱʥʦʩʪʠ 

ʚ n-ʘʨʥʦʡ ʩʚʷʟʠ, ʢʦʪʦʨʦʝ ʨʝʛʠʩʪʨʠʨʫʝʪʩʷ ʧʦʩʣʝ ʬʠʢʩʘʮʠʠ ʦʩʪʘʣʴʥʳʭ (n-1) 

ʟʥʘʯʝʥʠʡ.  

¶ ʂʘʨʜʠʥʘʣʴʥʦʩʪʴ ʦʧʠʩʳʚʘʝʪ ʤʘʢʩʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʚʦʟʤʦʞʥʳʭ 

ʩʚʷʟʝʡ ʜʣʷ ʢʘʞʜʦʡ ʩʫʱʥʦʩʪʠ, ʫʯʘʩʪʚʫʶʱʝʡ ʚ ʩʚʷʟʠ ʜʘʥʥʦʛʦ ʪʠʧʘ.  

¶ ʉʪʝʧʝʥʴ ʫʯʘʩʪʠʷ ʦʧʨʝʜʝʣʷʝʪ, ʜʦʣʞʥʳ ʣʠ ʫʯʘʩʪʚʦʚʘʪʴ ʚ ʢʦʥʢʨʝʪʥʦʡ 

ʩʚʷʟʠ ʚʩʝ ʠʣʠ ʪʦʣʴʢʦ ʥʝʢʦʪʦʨʳʝ ʵʢʟʝʤʧʣʷʨʳ ʩʫʱʥʦʩʪʠ.  

¶ ɼʝʬʝʢʪ ʪʠʧʘ "ʨʘʟʚʝʪʚʣʝʥʠʝ" ʚʦʟʥʠʢʘʝʪ, ʝʩʣʠ ʚ ʤʦʜʝʣʠ ʜʘʥʥʳʭ 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʝʢʦʪʦʨʘʷ ʩʚʷʟʴ ʤʝʞʜʫ ʪʠʧʘʤʠ ʩʫʱʥʦʩʪʝʡ, ʥʦ ʧʫʪʴ ʤʝʞʜʫ 

ʥʝʢʦʪʦʨʳʤʠ ʵʢʟʝʤʧʣʷʨʘʤʠ ʩʫʱʥʦʩʪʠ ʦʧʨʝʜʝʣʝʥ ʥʝʦʜʥʦʟʥʘʯʥʦ.  

¶ ɼʝʬʝʢʪ ʪʠʧʘ "ʨʘʟʨʳʚ" ʚʦʟʥʠʢʘʝʪ, ʢʦʛʜʘ ʚ ʤʦʜʝʣʠ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ ʩʚʷʟʴ 

ʤʝʞʜʫ ʪʠʧʘʤʠ ʩʫʱʥʦʩʪʝʡ, ʥʦ ʥʝ ʩʫʱʝʩʪʚʫʝʪ ʧʫʪʠ ʤʝʞʜʫ ʥʝʢʦʪʦʨʳʤʠ 

ʵʢʟʝʤʧʣʷʨʘʤʠ ʩʫʱʥʦʩʪʝʡ.  
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ʂʈɸʊʂʀʁ ʉʃʆɺɸʈʔ ʊɽʈʄʀʅʆɺ 

 

ɸʜʤʠʥʠʩʪʨʠʨʦʚʘʥʠʝ ʙʘʟʳ ʜʘʥʥʳʭ - ʩʦʧʨʦʚʦʞʜʝʥʠʝ ʙʘʟʳ ʜʘʥʥʳʭ ʚ ʧʨʦ-

ʮʝʩʩʝ ʨʘʟʨʘʙʦʪʢʠ, ʵʢʩʧʣʫʘʪʘʮʠʠ ʠ ʜʦʙʘʚʣʝʥʠʷ ʧʨʠʣʦʞʝʥʠʡ; ʚʢʣʶʯʘʝʪ ʪʘʢʞʝ 

ʩʦʟʜʘʥʠʝ ʠ ʥʝʦʙʭʦʜʠʤʫʶ ʨʝʦʨʛʘʥʠʟʘʮʠʶ ʙʘʟʳ ʜʘʥʥʳʭ, ʩʦʟʜʘʥʠʝ ʨʝʟʝʨʚʥʳʭ 

ʢʦʧʠʡ ʙʘʟʳ ʜʘʥʥʳʭ, ʥʘʟʥʘʯʝʥʠʝ ʧʦʣʴʟʦʚʘʪʝʣʷʤ ʧʘʨʦʣʝʡ ʠ ʩʘʥʢʮʠʡ 

ʜʦʩʪʫʧʘ ʢ ʙʘʟʝ ʜʘʥʥʳʭ. 

ɸʪʨʠʙʫʪ - ʠʥʬʦʨʤʘʮʠʷ, ʦʧʠʩʳʚʘʶʱʘʷ ʦʙʲʝʢʪ ʠ ʩʣʫʞʘʱʘʷ ʝʛʦ ʠʜʝʥʪʠ-

ʬʠʢʘʪʦʨʦʤ (ʧʦʠʤʝʥʦʚʘʥʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʦʙʲʝʢʪʘ). ɺ ʟʘʧʠʩʠ ʜʘʥʥʳʭ ʘʪʨʠ-

ʙʫʪ ʧʨʝʜʩʪʘʚʣʝʥ ʪʠʧʦʤ ʵʣʝʤʝʥʪʘ ʜʘʥʥʳʭ. 

ɹʘʟʘ ʜʘʥʥʳʭ - ʩʦʚʦʢʫʧʥʦʩʪʴ ʜʘʥʥʳʭ, ʦʨʛʘʥʠʟʦʚʘʥʥʘʷ ʧʦ ʦʧʨʝʜʝʣʝʥʥʳʤ 

ʧʨʘʚʠʣʘʤ, ʧʨʝʜʫʩʤʘʪʨʠʚʘʶʱʠʤ ʦʙʱʠʝ ʧʨʠʥʮʠʧʳ ʦʧʠʩʘʥʠʷ, ʭʨʘʥʝʥʠʷ ʠ 

ʤʘʥʠʧʫʣʠʨʦʚʘʥʠʷ ʜʘʥʥʳʤʠ; ʥʝ ʟʘʚʠʩʠʪ ʦʪ ʧʨʠʢʣʘʜʥʳʭ ʧʨʦʛʨʘʤʤ. 

ɹʝʟʦʧʘʩʥʦʩʪʴ ʜʘʥʥʳʭ - ʟʘɦʠʪʘ ʜʘʥʥʳʭ ʦʪ ʧʨʝʜʥʘʤʝʨʝʥʥʦʛʦ ʠʣʠ ʥʝʧʨʝʜ-

ʥʘʤʝʨʝʥʥʦʛʦ ʥʘʨʫʰʝʥʠʷ ʩʝʢʨʝʪʥʦʩʪʠ, ʠʩʢʘʞʝʥʠʷ ʠʣʠ ʨʘʟʨʫʰʝʥʠʷ ʜʘʥʥʳʭ. 

ɺʥʝʰʥʠʡ ʢʣʶʯ - ʦʜʥʦ ʠʣʠ ʥʝʩʢʦʣʴʢʦ ʧʦʣʝʡ ʚ ʪʘʙʣʠʮʝ, ʢʦʪʦʨʳʝ ʩʦʦʪʚʝʪ-

ʩʪʚʫʶʪ ʧʝʨʚʠʯʥʦʤʫ ʢʣʶʯʫ ʜʨʫʛʦʡ ʪʘʙʣʠʮʳ. 

ɺʥʝʰʥʷʷ ʩʭʝʤʘ - ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʜʘʥʥʳʭ ʩ ʧʦʟʠʮʠʠ ʧʨʠʢʣʘʜʥʦʛʦ ʧʨʦ-

ʛʨʘʤʤʠʩʪʘ, ʣʦʛʠʯʝʩʢʘʷ ʩʪʨʫʢʪʫʨʘ ʙʘʟʳ ʜʘʥʥʳʭ. 

ɺʥʫʪʨʝʥʥʷʷ ʩʭʝʤʘ - ʬʠʟʠʯʝʩʢʘʷ ʩʪʨʫʢʪʫʨʘ ʙʘʟʳ ʜʘʥʥʳʭ; ʧʨʝʜʩʪʘʚʣʝʥʠʝ 

ʜʘʥʥʳʭ ʩ ʧʦʟʠʮʠʠ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʩʠʩʪʝʤʳ, ʢʘʢ ʦʥʠ ʚʳʛʣʷʜʷʪ ʥʘ ʟʘʧʦʤʠʥʘʶ-

ʱʝʤ ʫʩʪʨʦʡʩʪʚʝ. 

ɼʘʥʥʳʝ - ʠʥʬʦʨʤʘʮʠʷ, ʧʨʝʜʩʪʘʚʣʝʥʥʘʷ ʚ ʦʧʨʝʜʝʣʝʥʥʦʡ ʬʦʨʤʝ, ʧʨʠʛʦʜ-

ʥʦʡ ʜʣʷ ʧʦʩʣʝʜʫʶʱʝʛʦ ʭʨʘʥʝʥʠʷ ʠ ʦʙʨʘʙʦʪʢʠ. 

ɼʦʤʝʥ - ʦʙʣʘʩʪʴ ʦʧʨʝʜʝʣʝʥʠʷ ʟʥʘʯʝʥʠʡ ʦʜʥʦʛʦ ʩʪʦʣʙʮʘ ʦʪʥʦʰʝʥʠʷ. 

ɿʘʧʨʦʩ - ʦʧʝʨʘʮʠʷ ʥʘʜ ʦʪʥʦʰʝʥʠʷʤʠ, ʨʝʟʫʣʴʪʘʪʦʤ ʢʦʪʦʨʦʡ ʪʘʢʞʝ ʷʚʣʷ-

ʝʪʩʷ ʦʪʥʦʰʝʥʠʝ. 

ʀʥʩʪʨʫʢʮʠʷ SQL - ʧʨʝʜʣʦʞʝʥʠʝ ʥʘ ʷʟʳʢʝ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʭ ʟʘʧʨʦʩʦʚ 

(SQL), ʧʨʝʜʩʪʘʚʣʷʶʱʝʝ ʩʦʙʦʡ ʟʘʧʨʦʩ ʜʣʷ ʚʳʙʦʨʢʠ ʠʣʠ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ. 

ʀʥʬʦʨʤʘʮʠʷ - ʩʚʝʜʝʥʠʷ ʦʙ ʦʢʨʫʞʘʶʱʝʤ ʤʠʨʝ ʠ ʧʨʦʪʝʢʘʶʱʠʭ ʚ ʥʝʤ 

ʧʨʦʮʝʩʩʘʭ. 

ʂʣʶʯ - ʩʦʚʦʢʫʧʥʦʩʪʴ ʘʪʨʠʙʫʪʦʚ, ʟʥʘʯʝʥʠʷ ʢʦʪʦʨʳʭ ʦʜʥʦʟʥʘʯʥʦ 

ʦʧʨʝʜʝʣʷʶʪ ʢʦʨʪʝʞ ʚ ʦʪʥʦʰʝʥʠʠ. 

ʂʦʥʮʝʧʪʫʘʣʴʥʘʷ ʩʭʝʤʘ - ʚʳʩʦʢʦʫʨʦʚʥʝʚʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʘʜʤʠʥʠʩʪʨʘ-

ʪʦʨʘ ʙʘʟʳ ʜʘʥʥʳʭ ʠ ʧʦʣʴʟʦʚʘʪʝʣʷ ʦ ʜʘʥʥʳʭ, ʦʙʳʯʥʦ ʚ ʚʠʜʝ ʦʙʲʝʢʪʦʚ ʠ ʩʚʷʟʝʡ. 

ʄʦʜʝʣʴ ʜʘʥʥʳʭ - ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ ʚ ʚʠʜʝ ʜʘʥʥʳʭ ʠ 

ʩʚʷʟʝʡ ʤʝʞʜʫ ʥʠʤʠ. 

ʅʝʟʘʚʠʩʠʤʦʩʪʴ ʜʘʥʥʳʭ - ʚʦʟʤʦʞʥʦʩʪʴ ʠʟʤʝʥʝʥʠʷ ʩʪʨʫʢʪʫʨʳ ʙʘʟʳ ʜʘʥ-

ʥʳʭ ʙʝʟ ʠʟʤʝʥʝʥʠʷ ʧʦʣʴʟʫʶʱʠʭʩʷ ʝʶ ʧʨʠʢʣʘʜʥʳʭ ʧʨʦʛʨʘʤʤ. 

ʆʙʲʝʢʪ - ʥʝʯʪʦ, ʦ ʯʝʤ ʭʨʘʥʠʪʩʷ ʠʥʬʦʨʤʘʮʠʷ. 

ʆʛʨʘʥʠʯʝʥʠʷ ʮʝʣʦʩʪʥʦʩʪʠ - ʦʧʨʝʜʝʣʷʝʤʳʝ ʤʦʜʝʣʴʶ ʜʘʥʥʳʭ ʠʣʠ ʟʘʜʘ-

ʚʘʝʤʳʝ ʩʭʝʤʦʡ ʙʘʟʳ ʜʘʥʥʳʭ ʦʛʨʘʥʠʯʝʥʠʷ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʚʥʫʪʨʝʥʥʶʶ ʥʝ-

ʧʨʦʪʠʚʦʨʝʯʠʚʦʩʪʴ ʭʨʘʥʠʤʦʡ ʠʥʬʦʨʤʘʮʠʠ. 
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ʆʪʥʦʰʝʥʠʝ - ʢʦʥʝʯʥʦʝ ʤʥʦʞʝʩʪʚʦ ʢʦʨʪʝʞʝʡ ʠʟ ʜʦʧʫʩʪʠʤʳʭ ʟʥʘʯʝʥʠʡ 

ʘʪʨʠʙʫʪʦʚ ʩʭʝʤʳ ʦʪʥʦʰʝʥʠʷ. ʆʪʥʦʰʝʥʠʝ ʘʩʩʦʮʠʠʨʫʝʪʩʷ ʩ ʪʘʙʣʠʮʝʡ, ʠʤʝʥʘ 

ʘʪʨʠʙʫʪʦʚ - ʩ ʠʤʝʥʘʤʠ ʩʪʦʣʙʮʦʚ ʪʘʙʣʠʮʳ, ʢʦʨʪʝʞʠ - ʩʦ ʩʪʨʦʢʘʤʠ ʪʘʙʣʠʮʳ. 

ʆʪʦʙʨʘʞʝʥʠʝ - ʨʝʣʷʮʠʦʥʥʘʷ ʦʧʝʨʘʮʠʷ ʷʟʳʢʘ SQL. 

ʇʝʨʚʠʯʥʳʡ ʢʣʶʯ - ʦʜʠʥ ʠʣʠ ʥʝʩʢʦʣʴʢʦ ʩʪʦʣʙʮʦʚ (ʘʪʨʠʙʫʪʦʚ), ʢʦʪʦʨʳʝ 

ʦʜʥʦʟʥʘʯʥʦ ʠʜʝʥʪʠʬʠʮʠʨʫʶʪ ʢʘʞʜʫʶ ʟʘʧʠʩʴ ʚ ʪʘʙʣʠʮʝ. 

ʇʨʝʜʤʝʪʥʘʷ ʦʙʣʘʩʪʴ - ʯʘʩʪʴ ʨʝʘʣʴʥʦʛʦ ʤʠʨʘ, ʧʦʜʣʝʞʘʱʘʷ ʠʟʫʯʝʥʠʶ ʩ 

ʮʝʣʴʶ ʦʨʛʘʥʠʟʘʮʠʠ ʫʧʨʘʚʣʝʥʠʷ ʠ ʘʚʪʦʤʘʪʠʟʘʮʠʠ. 

ʈʝʣʷʮʠʦʥʥʘʷ ʙʘʟʘ ʜʘʥʥʳʭ (ʈɹɼ) - ʩʦʚʦʢʫʧʥʦʩʪʴ ʦʪʥʦʰʝʥʠʡ ʢʦʥʢʨʝʪʥʦʡ 

ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ. ʇʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ ʦʪʥʦʰʝʥʠʷ ʣʦʛʠʯʝʩʢʠ ʩʚʷʟʘʥʳ 

ʤʝʞʜʫ ʩʦʙʦʡ. 

ʈʝʣʷʮʠʦʥʥʘʷ ʉʋɹɼ - ʉʋɹɼ, ʙʘʟʠʨʫʶʱʘʷʩʷ ʥʘ ʨʝʣʷʮʠʦʥʥʦʡ ʤʦʜʝʣʠ 

ʜʘʥʥʳʭ. 

ʈʝʣʷʮʠʦʥʥʳʝ ʦʧʝʨʘʮʠʠ - ʥʘʙʦʨ ʦʧʝʨʘʮʠʡ ʤʘʥʠʧʫʣʠʨʦʚʘʥʠʷ ʜʘʥʥʳʤʠ, 

ʦʧʝʨʘʥʜʘʤʠ ʢʦʪʦʨʳʭ ʷʚʣʷʶʪʩʷ ʦʪʥʦʰʝʥʠʷ; ʨʝʟʫʣʴʪʘʪʦʤ ʣʶʙʦʡ ʨʝʣʷʮʠʦʥʥʦʡ 

ʦʧʝʨʘʮʠʠ ʷʚʣʷʝʪʩʷ ʪʘʢʞʝ ʦʪʥʦʰʝʥʠʝ. 

ʉʚʷʟʴ - ʘʩʩʦʮʠʘʮʠʷ ʤʝʞʜʫ ʵʢʟʝʤʧʣʷʨʘʤʠ ʧʨʠʤʠʪʠʚʥʳʭ ʠʣʠ ʘʛʨʝʛʠʨʦ-

ʚʘʥʥʳʭ ʦʙʲʝʢʪʦʚ (ʟʘʧʠʩʝʡ) ʜʘʥʥʳʭ (ʥʘʧʨʠʤʝʨ, 1 : 1, 1 : M, M : N). 

ʉʠʩʪʝʤʘ ʫʧʨʘʚʣʝʥʠʷ ʙʘʟʘʤʠ ʜʘʥʥʳʭ - ʢʦʤʧʣʝʢʩ ʧʨʦʛʨʘʤʤʥʳʭ ʠ ʷʟʳʢʦ-

ʚʳʭ ʩʨʝʜʩʪʚ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʭ ʜʣʷ ʩʦʟʜʘʥʠʷ, ʚʝʜʝʥʠʷ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʙʘʟ 

ʜʘʥʥʳʭ. 

ʉʣʦʚʘʨʴ ʜʘʥʥʳʭ - ʢʘʪʘʣʦʛ ʚʩʝʭ ʪʠʧʦʚ ʵʣʝʤʝʥʪʦʚ ʚ ʙʘʟʝ ʜʘʥʥʳʭ, ʚʢʣʶ-

ʯʘʶʱʠʡ ʜʣʷ ʢʘʞʜʦʛʦ ʪʠʧʘ ʝʛʦ ʦʧʨʝʜʝʣʝʥʠʝ, ʬʦʨʤʘʪ, ʠʩʪʦʯʥʠʢ ʠ ʧʨʠʤʝʥʝʥʠʝ. 

ʐʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʘʚʪʦʤʘʪʠʯʝʩʢʠʝ ʩʣʦʚʘʨʠ ʜʘʥʥʳʭ. 

ʉʪʨʫʢʪʫʨʘ ʜʘʥʥʳʭ - ʩʧʦʩʦʙ ʦʙʲʝʜʠʥʝʥʠʷ ʥʝʩʢʦʣʴʢʠʭ ʵʣʝʤʝʥʪʦʚ ʜʘʥʥʳʭ 

ʚ ʦʜʠʥ. 

ʉʪʨʫʢʪʫʨʘ ʭʨʘʥʝʥʠʷ - ʦʧʠʩʘʥʠʝ ʩʧʦʩʦʙʘ ʦʨʛʘʥʠʟʘʮʠʠ ʬʠʟʠʯʝʩʢʦʛʦ ʭʨʘ-

ʥʝʥʠʷ ʜʘʥʥʳʭ ʚ ʩʠʩʪʝʤʝ: ʫʢʘʟʘʪʝʣʠ, ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʟʥʘʢʦʚ, ʧʣʘʚʘʶʱʘʷ 

ʟʘʧʷʪʘʷ, ʙʣʦʢʠʨʦʚʘʥʠʝ, ʤʝʪʦʜ ʜʦʩʪʫʧʘ ʪ.ʜ. 

ʉʭʝʤʘ ʜʘʥʥʳʭ - ʛʨʘʬʠʯʝʩʢʦʝ ʠʣʠ ʬʦʨʤʘʣʴʥʦʝ ʦʧʠʩʘʥʠʝ ʣʦʛʠʯʝʩʢʦʡ 

ʩʪʨʫʢʪʫʨʳ ʙʘʟʳ ʜʘʥʥʳʭ. 

ʉʭʝʤʘ ʦʪʥʦʰʝʥʠʷ - ʩʦʚʦʢʫʧʥʦʩʪʴ ʠʤʝʥ ʘʪʨʠʙʫʪʦʚ, ʦʧʨʝʜʝʣʷʶʱʠʭ 

ʦʙʲʝʢʪ. 

ʉʭʝʤʘ ʨʝʣʷʮʠʦʥʥʦʡ ʙʘʟʳ ʜʘʥʥʳʭ - ʩʦʚʦʢʫʧʥʦʩʪʴ ʩʭʝʤ ʦʪʥʦʰʝʥʠʡ ʧʨʠ-

ʣʦʞʝʥʠʷ. 

ʊʠʧ ʜʘʥʥʳʭ - ʤʥʦʞʝʩʪʚʦ ʦʧʝʨʘʮʠʡ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭ ʦʧʨʝʜʝʣʝʥʥʦʝ 

ʤʥʦʞʝʩʪʚʦ ʟʥʘʯʝʥʠʡ. 

ʊʨʘʥʟʘʢʮʠʷ - ʛʨʫʧʧʘ ʦʧʝʨʘʮʠʡ ʥʘʜ ʜʘʥʥʳʤʠ, ʣʦʛʠʯʝʩʢʠ ʨʘʩʩʤʘʪʨʠʚʘʝʤʘʷ 

ʢʘʢ ʦʜʥʘ ʦʧʝʨʘʮʠʷ ʠ ʩʦʭʨʘʥʷʶʱʘʷ ʮʝʣʦʩʪʥʦʩʪʴ ʙʘʟʳ ʜʘʥʥʳʭ. 

ʎʝʣʦʩʪʥʦʩʪʴ ʙʘʟʳ ʜʘʥʥʳʭ - ʩʚʦʡʩʪʚʦ ʙʘʟʳ ʜʘʥʥʳʭ, ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ 

ʢʦʪʦʨʦʛʦ ʙʘʟʘ ʜʘʥʥʳʭ ʩʦʜʝʨʞʠʪ ʧʦʣʥʫʶ ʠ ʥʝʧʨʦʪʠʚʦʨʝʯʠʚʫʶ ʠʥʬʦʨʤʘʮʠʶ, 

ʥʝʦʙʭʦʜʠʤʫʶ ʠ ʜʦʩʪʘʪʦʯʥʫʶ ʜʣʷ ʢʦʨʨʝʢʪʥʦʛʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʧʨʠʣʦʞʝ-

ʥʠʡ; ʵʪʦ ʩʚʦʡʩʪʚʦ ʩʦʭʨʘʥʷʝʪʩʷ ʧʨʠ ʚʩʝʭ ʤʘʥʠʧʫʣʷʮʠʷʭ ʩ ʜʘʥʥʳʤʠ. 
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ʎʝʣʦʩʪʥʦʩʪʴ ʜʘʥʥʳʭ - ʩʠʩʪʝʤʘ ʧʨʘʚʠʣ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʜʣʷ ʧʦʜʜʝʨʞʘʥʠʷ 

ʩʚʷʟʝʡ ʤʝʞʜʫ ʟʘʧʠʩʷʤʠ ʚ ʩʚʷʟʘʥʥʳʭ ʪʘʙʣʠʮʘʭ. 

ʗʟʳʢ SQL - ʷʟʳʢ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʭ ʟʘʧʨʦʩʦʚ ʜʣʷ ʚʳʙʦʨʢʠ, ʠʟʤʝʥʝʥʠʷ ʠ 

ʫʜʘʣʝʥʠʷ ʜʘʥʥʳʭ ʠʟ ʪʘʙʣʠʮ ʙʘʟʳ ʜʘʥʥʳʭ. 
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