
 

 



 

 
 
 

ʈʝʣʷʮʠʦʥʥʳʝ ʙʘʟʳ 
ʜʘʥʥʳʭ ʚ ʧʨʠʤʝʨʘʭ 

 

 
 

ʇʨʘʢʪʠʯʝʩʢʦʝ ʧʦʩʦʙʠʝ 
ʜʣʷ ʧʨʦʛʨʘʤʤʠʩʪʦʚ ʠ ʪʝʩʪʠʨʦʚʱʠʢʦʚ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ɺʝʨʩʠʷ ʢʥʠʛʠ 1.0.9 ʦʪ 13.10.2020 

  



ʈʝʣʷʮʠʦʥʥʳʝ ʙʘʟʳ ʜʘʥʥʳʭ ʚ ʧʨʠʤʝʨʘʭ 

 

 

ʈʝʣʷʮʠʦʥʥʳʝ ʙʘʟʳ ʜʘʥʥʳʭ ʚ ʧʨʠʤʝʨʘʭ É EPAM Systems, RD Dep, 2020 ʉʪʨ: 2/420 

 

 ʉʦʜʝʨʞʘʥʠʝ  
 

ʇʈɽɼʀʉʃʆɺʀɽ .......................................................................................................................................... 4 

ʈɸɿɼɽʃ 1: ʆʉʅʆɺʓ ɹɸɿ ɼɸʅʅʓʍ ........................................................................................................ 5 

1.1. ɼɸʅʅʓɽ ʀ ɹɸɿʓ ɼɸʅʅʓʍ .......................................................................................................... 5 

1.2. ʄʆɼɽʃʀʈʆɺɸʅʀɽ ɹɸɿ ɼɸʅʅʓʍ ................................................................................................ 7 

1.3. ʈɽʃʗʎʀʆʅʅɸʗ ʄʆɼɽʃʔ ɼɸʅʅʓʍ ........................................................................................... 18 

ʈɸɿɼɽʃ 2: ʆʊʅʆʐɽʅʀʗ, ʂʃʖʏʀ, ʉɺʗɿʀ, ʀʅɼɽʂʉʓ ..................................................................... 20 

2.1. ʆʊʅʆʐɽʅʀʗ ................................................................................................................................. 20 

2.1.1. ʆɹʑʀɽ ʉɺɽɼɽʅʀʗ ʆɹ ʆʊʅʆʐɽʅʀʗʍ ........................................................................................... 20 
2.1.2. ʉʆɿɼɸʅʀɽ ʀ ʀʉʇʆʃʔɿʆɺɸʅʀɽ ʆʊʅʆʐɽʅʀʁ ................................................................................ 26 

2.2. ʂʃʖʏʀ ............................................................................................................................................ 34 

2.2.1. ʆɹʑʀɽ ʉɺɽɼɽʅʀʗ ʆ ʂʃʖʏɸʍ ...................................................................................................... 34 
2.2.2. ʉʆɿɼɸʅʀɽ ʀ ʀʉʇʆʃʔɿʆɺɸʅʀɽ ʂʃʖʏɽʁ ....................................................................................... 49 

2.3. ʉɺʗɿʀ ............................................................................................................................................. 56 

2.3.1. ʆɹʑʀɽ ʉɺɽɼɽʅʀʗ ʆ ʉɺʗɿʗʍ ...................................................................................................... 56 
2.3.2. ʉʉʓʃʆʏʅɸʗ ʎɽʃʆʉʊʅʆʉʊʔ ʀ ʂʆʅʉʀʉʊɽʅʊʅʆʉʊʔ ɹɸɿʓ ɼɸʅʅʓʍ ................................................ 71 
2.3.3. ʉʆɿɼɸʅʀɽ ʀ ʀʉʇʆʃʔɿʆɺɸʅʀɽ ʉɺʗɿɽʁ ....................................................................................... 77 

2.4. ʀʅɼɽʂʉʓ ..................................................................................................................................... 105 

2.4.1. ʆɹʑʀɽ ʉɺɽɼɽʅʀʗ ʆɹ ʀʅɼɽʂʉɸʍ ............................................................................................... 105 
2.4.2. ʉʆɿɼɸʅʀɽ ʀ ʀʉʇʆʃʔɿʆɺɸʅʀɽ ʀʅɼɽʂʉʆɺ ................................................................................. 138 

ʈɸɿɼɽʃ 3: ʅʆʈʄɸʃʀɿɸʎʀʗ ʀ ʅʆʈʄɸʃʔʅʓɽ ʌʆʈʄʓ................................................................ 160 

3.1. ɸʅʆʄɸʃʀʀ ʆʇɽʈɸʎʀʁ ʉ ɼɸʅʅʓʄʀ .................................................................................... 160 

3.1.1. ʊɽʆʈɽʊʀʏɽʉʂʀʁ ʆɹɿʆʈ ɸʅʆʄɸʃʀʁ ʆʇɽʈɸʎʀʁ ʉ ɼɸʅʅʓʄʀ ...................................................... 160 
3.1.2. ʉʇʆʉʆɹʓ ɺʓʗɺʃɽʅʀʗ ɸʅʆʄɸʃʀʁ ʆʇɽʈɸʎʀʁ ʉ ɼɸʅʅʓʄʀ ........................................................ 165 

3.2. ʆɹʑʀɽ ɺʆʇʈʆʉʓ ʅʆʈʄɸʃʀɿɸʎʀʀ ..................................................................................... 173 

3.2.1. ʊɽʆʈʀʗ ɿɸɺʀʉʀʄʆʉʊɽʁ ........................................................................................................... 173 
3.2.2. ʊʈɽɹʆɺɸʅʀʗ ʅʆʈʄɸʃʀɿɸʎʀʀ ɺ ʂʆʅʊɽʂʉʊɽ ʇʈʆɽʂʊʀʈʆɺɸʅʀʗ ................................................. 210 
3.2.3. ʇʈʆʎɽʉʉ ʅʆʈʄɸʃʀɿɸʎʀʀ ʉ ʇʈɸʂʊʀʏɽʉʂʆʁ ʊʆʏʂʀ ɿʈɽʅʀʗ ...................................................... 222 
3.2.4. ɼɽʅʆʈʄɸʃʀɿɸʎʀʗ .................................................................................................................... 232 

3.3. ʅʆʈʄɸʃʔʅʓɽ ʌʆʈʄʓ ............................................................................................................. 239 

3.3.1. ʇɽʈɺɸʗ ʅʆʈʄɸʃʔʅɸʗ ʌʆʈʄɸ ................................................................................................... 240 
3.3.2. ɺʊʆʈɸʗ ʅʆʈʄɸʃʔʅɸʗ ʌʆʈʄɸ ................................................................................................... 245 
3.3.3. ʊʈɽʊʔʗ ʅʆʈʄɸʃʔʅɸʗ ʌʆʈʄɸ .................................................................................................... 251 
3.3.4. ʅʆʈʄɸʃʔʅɸʗ ʌʆʈʄɸ ɹʆʁʉɸ-ʂʆɼɼɸ ......................................................................................... 257 
3.3.5. ʏɽʊɺɪʈʊɸʗ ʅʆʈʄɸʃʔʅɸʗ ʌʆʈʄɸ .............................................................................................. 262 
3.3.6. ʇʗʊɸʗ ʅʆʈʄɸʃʔʅɸʗ ʌʆʈʄɸ ..................................................................................................... 267 
3.3.7. ɼʆʄɽʅʅʆ-ʂʃʖʏɽɺɸʗ ʅʆʈʄɸʃʔʅɸʗ ʌʆʈʄɸ ............................................................................... 272 
3.3.8. ʐɽʉʊɸʗ ʅʆʈʄɸʃʔʅɸʗ ʌʆʈʄɸ................................................................................................... 276 
3.3.9. ʀɽʈɸʈʍʀʗ ʅʆʈʄɸʃʔʅʓʍ ʌʆʈʄ ʀ ʅɽʂɸʅʆʅʀʏɽʉʂʀɽ ʅʆʈʄɸʃʔʅʓɽ ʌʆʈʄʓ ............................... 279 

ʈɸɿɼɽʃ 4: ʇʈʆɽʂʊʀʈʆɺɸʅʀɽ ɹɸɿ ɼɸʅʅʓʍ ................................................................................. 283 

4.1. ʇʈʆɽʂʊʀʈʆɺɸʅʀɽ ʅɸ ʀʅʌʆʃʆɻʀʏɽʉʂʆʄ ʋʈʆɺʅɽ ........................................................ 283 

4.1.1. ʎɽʃʀ ʀ ɿɸɼɸʏʀ ʇʈʆɽʂʊʀʈʆɺɸʅʀʗ ʅɸ ʀʅʌʆʃʆɻʀʏɽʉʂʆʄ ʋʈʆɺʅɽ ............................................. 283 
4.1.2. ʀʅʉʊʈʋʄɽʅʊʓ ʀ ʊɽʍʅʀʂʀ ʇʈʆɽʂʊʀʈʆɺɸʅʀʗ ʅɸ ʀʅʌʆʃʆɻʀʏɽʉʂʆʄ ʋʈʆɺʅɽ ............................ 285 
4.1.3. ʇʈʀʄɽʈ ʇʈʆɽʂʊʀʈʆɺɸʅʀʗ ʅɸ ʀʅʌʆʃʆɻʀʏɽʉʂʆʄ ʋʈʆɺʅɽ ........................................................ 293 

4.2. ʇʈʆɽʂʊʀʈʆɺɸʅʀɽ ʅɸ ɼɸʊɸʃʆɻʀʏɽʉʂʆʄ ʋʈʆɺʅɽ ......................................................... 302 

4.2.1. ʎɽʃʀ ʀ ɿɸɼɸʏʀ ʇʈʆɽʂʊʀʈʆɺɸʅʀʗ ʅɸ ɼɸʊɸʃʆɻʀʏɽʉʂʆʄ ʋʈʆɺʅɽ .............................................. 302 
4.2.2. ʀʅʉʊʈʋʄɽʅʊʓ ʀ ʊɽʍʅʀʂʀ ʇʈʆɽʂʊʀʈʆɺɸʅʀʗ ʅɸ ɼɸʊɸʃʆɻʀʏɽʉʂʆʄ ʋʈʆɺʅɽ ............................. 303 
4.2.3. ʇʈʀʄɽʈ ʇʈʆɽʂʊʀʈʆɺɸʅʀʗ ʅɸ ɼɸʊɸʃʆɻʀʏɽʉʂʆʄ ʋʈʆɺʅɽ ......................................................... 306 



ʈʝʣʷʮʠʦʥʥʳʝ ʙʘʟʳ ʜʘʥʥʳʭ ʚ ʧʨʠʤʝʨʘʭ 

 

 

ʈʝʣʷʮʠʦʥʥʳʝ ʙʘʟʳ ʜʘʥʥʳʭ ʚ ʧʨʠʤʝʨʘʭ É EPAM Systems, RD Dep, 2020 ʉʪʨ: 3/420 

 

4.3. ʇʈʆɽʂʊʀʈʆɺɸʅʀɽ ʅɸ ʌʀɿʀʏɽʉʂʆʄ ʋʈʆɺʅɽ ................................................................... 313 

4.3.1. ʎɽʃʀ ʀ ɿɸɼɸʏʀ ʇʈʆɽʂʊʀʈʆɺɸʅʀʗ ʅɸ ʌʀɿʀʏɽʉʂʆʄ ʋʈʆɺʅɽ ..................................................... 313 
4.3.2. ʀʅʉʊʈʋʄɽʅʊʓ ʀ ʊɽʍʅʀʂʀ ʇʈʆɽʂʊʀʈʆɺɸʅʀʗ ʅɸ ʌʀɿʀʏɽʉʂʆʄ ʋʈʆɺʅɽ .................................... 318 
4.3.3. ʇʈʀʄɽʈ ʇʈʆɽʂʊʀʈʆɺɸʅʀʗ ʅɸ ʌʀɿʀʏɽʉʂʆʄ ʋʈʆɺʅɽ ................................................................ 320 

4.4. ʆɹʈɸʊʅʆɽ ʇʈʆɽʂʊʀʈʆɺɸʅʀɽ ............................................................................................... 330 

4.4.1. ʎɽʃʀ ʀ ɿɸɼɸʏʀ ʆɹʈɸʊʅʆɻʆ ʇʈʆɽʂʊʀʈʆɺɸʅʀʗ ......................................................................... 330 
4.4.2. ʀʅʉʊʈʋʄɽʅʊʓ ʀ ʊɽʍʅʀʂʀ ʆɹʈɸʊʅʆɻʆ ʇʈʆɽʂʊʀʈʆɺɸʅʀʗ ......................................................... 331 
4.4.3. ʇʈʀʄɽʈ ʆɹʈɸʊʅʆɻʆ ʇʈʆɽʂʊʀʈʆɺɸʅʀʗ .................................................................................... 334 

ʈɸɿɼɽʃ 5: ɼʆʇʆʃʅʀʊɽʃʔʅʓɽ ʆɹʒɽʂʊʓ ʀ ʇʈʆʎɽʉʉʓ ɹɸɿ ɼɸʅʅʓʍ ................................. 339 

5.1. ʇʈɽɼʉʊɸɺʃɽʅʀʗ ....................................................................................................................... 339 

5.1.1. ʆɹʑʀɽ ʉɺɽɼɽʅʀʗ ʆ ʇʈɽɼʉʊɸɺʃɽʅʀʗʍ ..................................................................................... 339 
5.1.2. ʉʆɿɼɸʅʀɽ ʀ ʀʉʇʆʃʔɿʆɺɸʅʀɽ ʇʈɽɼʉʊɸɺʃɽʅʀʁ ....................................................................... 343 

5.2. ʇʈʆɺɽʈʂʀ .................................................................................................................................... 346 

5.2.1. ʆɹʑʀɽ ʉɺɽɼɽʅʀʗ ʆ ʇʈʆɺɽʈʂɸʍ ............................................................................................... 346 
5.2.2. ʉʆɿɼɸʅʀɽ ʀ ʀʉʇʆʃʔɿʆɺɸʅʀɽ ʇʈʆɺɽʈʆʂ ................................................................................. 347 

5.3. ʊʈʀɻɻɽʈʓ .................................................................................................................................... 349 

5.3.1. ʆɹʑʀɽ ʉɺɽɼɽʅʀʗ ʆ ʊʈʀɻɻɽʈɸʍ ................................................................................................ 349 
5.3.2. ʉʆɿɼɸʅʀɽ ʀ ʀʉʇʆʃʔɿʆɺɸʅʀɽ ʊʈʀɻɻɽʈʆɺ ................................................................................ 354 

5.4. ʍʈɸʅʀʄʓɽ ʇʆɼʇʈʆɻʈɸʄʄʓ ................................................................................................. 362 

5.4.1. ʆɹʑʀɽ ʉɺɽɼɽʅʀʗ ʆ ʍʈɸʅʀʄʓʍ ʇʆɼʇʈʆɻʈɸʄʄɸʍ .................................................................... 362 
5.4.2. ʉʆɿɼɸʅʀɽ ʀ ʀʉʇʆʃʔɿʆɺɸʅʀɽ ʍʈɸʅʀʄʓʍ ʇʆɼʇʈʆɻʈɸʄʄ ......................................................... 365 

5.5. ʊʈɸʅɿɸʂʎʀʀ ............................................................................................................................... 373 

5.5.1. ʆɹʑʀɽ ʉɺɽɼɽʅʀʗ ʆ ʊʈɸʅɿɸʂʎʀʗʍ ........................................................................................... 373 
5.5.2. ʋʇʈɸɺʃɽʅʀɽ ʊʈɸʅɿɸʂʎʀʗʄʀ .................................................................................................... 384 

ʈɸɿɼɽʃ 6: ʆɹɽʉʇɽʏɽʅʀɽ ʂɸʏɽʉʊɺɸ ɹɸɿ ɼɸʅʅʓʍ .................................................................... 387 

6.1. ʆɹɽʉʇɽʏɽʅʀɽ ʂɸʏɽʉʊɺɸ ɹɸɿ ɼɸʅʅʓʍ ʅɸ ʉʊɸɼʀʀ ʇʈʆɽʂʊʀʈʆɺɸʅʀʗ .................. 387 

6.1.1. ʆɹʑʀɽ ʇʆɼʍʆɼʓ ʂ ʆɹɽʉʇɽʏɽʅʀʖ ʂɸʏɽʉʊɺɸ ɹɸɿ ɼɸʅʅʓʍ ʅɸ ʉʊɸɼʀʀ ʇʈʆɽʂʊʀʈʆɺɸʅʀʗ ......... 387 
6.1.2. ʊɽʍʅʀʂʀ ʀ ʀʅʉʊʈʋʄɽʅʊʓ ʆɹɽʉʇɽʏɽʅʀʗ ʂɸʏɽʉʊɺɸ ɹɸɿ ɼɸʅʅʓʍ ʅɸ ʉʊɸɼʀʀ 

ʇʈʆɽʂʊʀʈʆɺɸʅʀʗ .................................................................................................................... 390 

6.2. ʆɹɽʉʇɽʏɽʅʀɽ ʂɸʏɽʉʊɺɸ ɹɸɿ ɼɸʅʅʓʍ ʅɸ ʉʊɸɼʀʀ ʕʂʉʇʃʋɸʊɸʎʀʀ ....................... 393 

6.2.1. ʆɹʑʀɽ ʇʆɼʍʆɼʓ ʂ ʆɹɽʉʇɽʏɽʅʀʖ ʂɸʏɽʉʊɺɸ ɹɸɿ ɼɸʅʅʓʍ ʅɸ ʉʊɸɼʀʀ ʕʂʉʇʃʋɸʊɸʎʀʀ ............. 393 
6.2.2. ʊɽʍʅʀʂʀ ʀ ʀʅʉʊʈʋʄɽʅʊʓ ʆɹɽʉʇɽʏɽʅʀʗ ʂɸʏɽʉʊɺɸ ɹɸɿ ɼɸʅʅʓʍ ʅɸ ʉʊɸɼʀʀ ʕʂʉʇʃʋɸʊɸʎʀʀ ... 396 

6.3. ɼʆʇʆʃʅʀʊɽʃʔʅʓɽ ɺʆʇʈʆʉʓ ʆɹɽʉʇɽʏɽʅʀʗ ʂɸʏɽʉʊɺɸ ɼɸʅʅʓʍ ʀ ʂɸʏɽʉʊɺɸ ɹɸɿ 
ɼɸʅʅʓʍ .................................................................................................................................................. 400 

6.3.1. ʊʀʇʀʏʅʓɽ ɿɸɹʃʋɾɼɽʅʀʗ ʆʊʅʆʉʀʊɽʃʔʅʆ ɼɸʅʅʓʍ .................................................................. 400 
6.3.2. ʊʀʇʀʏʅʓɽ ʆʐʀɹʂʀ ʇʈʀ ʈɸɹʆʊɽ ʉ ɹɸɿɸʄʀ ɼɸʅʅʓʍ ʀ ʉʇʆʉʆɹʓ ʀʍ ʋʉʊʈɸʅɽʅʀʗ ..................... 404 

ʈɸɿɼɽʃ 7: ʇʈʀʃʆɾɽʅʀʗ .................................................................................................................... 407 

7.1. ʆʇʀʉɸʅʀɽ ɹɸɿʓ ɼɸʅʅʓʍ ɼʃʗ ɺʓʇʆʃʅɽʅʀʗ ʉɸʄʆʉʊʆʗʊɽʃʔʅʓʍ ɿɸɼɸʅʀʁ ..... 407 

7.2. ʂʆɼ ɹɸɿʓ ɼɸʅʅʓʍ ɼʃʗ ɺʓʇʆʃʅɽʅʀʗ ʉɸʄʆʉʊʆʗʊɽʃʔʅʓʍ ɿɸɼɸʅʀʁ .................. 411 

ʈɸɿɼɽʃ 8: ʃʀʎɽʅɿʀʗ ʀ ʈɸʉʇʈʆʉʊʈɸʅɽʅʀɽ ................................................................................ 420 

  



ʇʨʝʜʠʩʣʦʚʠʝ 

 

 

ʈʝʣʷʮʠʦʥʥʳʝ ʙʘʟʳ ʜʘʥʥʳʭ ʚ ʧʨʠʤʝʨʘʭ É EPAM Systems, RD Dep, 2020 ʉʪʨ: 4/420 

 

ʇʨʝʜʠʩʣʦʚʠʝ 

 ʕʪʘ ʢʥʠʛʘ ʧʦʩʚʷʱʝʥʘ ʧʨʘʢʪʠʯʝʩʢʦʤʫ ʚʟʛʣʷʜʫ ʥʘ ʨʝʣʷʮʠʦʥʥʫʶ ʪʝʦʨʠʶ ʠ ʧʨʦ-
ʝʢʪʠʨʦʚʘʥʠʝ ʨʝʣʷʮʠʦʥʥʳʭ ʙʘʟ ʜʘʥʥʳʭ. ɿʜʝʩʴ ʥʝ ʨʘʩʩʤʘʪʨʠʚʘʪʁʩʷ ʪʘʢʠʝ ʬʫʥʜʘʤʝʥ-
ʪʘʣʴʥʳʝ ʦʩʥʦʚʳ, ʢʘʢ ʨʝʣʷʮʠʦʥʥʘʷ ʘʣʛʝʙʨʘ ʠ ʨʝʣʷʮʠʦʥʥʦʝ ʩʯʠʩʣʝʥʠʝ, ʥʦ ʩ ʤʥʦʞʝ-
ʩʪʚʦʤ ʧʨʠʤʝʨʦʚ ʠ ʧʦʷʩʥʝʥʠʡ ʧʦʢʘʟʘʥʳ ʦʩʥʦʚʥʳʝ ʧʦʥʷʪʠʷ ʠ ʧʦʜʭʦʜʳ, ʥʝʦʙʭʦʜʠʤʳʝ 
ʜʣʷ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʙʘʟ ʜʘʥʥʳʭ. 

ʕʪʦʪ ʤʘʪʝʨʠʘʣ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʙʫʜʝʪ ʧʦʣʝʟʝʥ ʪʝʤ, ʢʪʦ: 

¶ ʥʠʢʦʛʜʘ ʥʝ ʠʟʫʯʘʣ ʙʘʟʳ ʜʘʥʥʳʭ; 

¶ ʢʦʛʜʘ-ʪʦ ʠʟʫʯʘʣ ʙʘʟʳ ʜʘʥʥʳʭ, ʥʦ ʤʥʦʛʦʝ ʟʘʙʳʣ; 

¶ ʭʦʯʝʪ ʩʠʩʪʝʤʘʪʠʟʠʨʦʚʘʪʴ ʠʤʝʶʱʠʝʩʷ ʟʥʘʥʠʷ. 
 

ɺʩʝ ʩʭʝʤʳ ʙʘʟ ʜʘʥʥʳʭ ʚ ʵʪʦʡ ʢʥʠʛʝ ʧʨʠʚʝʜʝʥʳ ʚ ʥʦʪʘʮʠʠ UML 2.1, ʩʦʟʜʘʥʳ ʩ 
ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ Sparx Enterprise Architect ʠ (ʝʩʣʠ ʨʝʯʴ ʠʜʸʪ ʦʙ ʫʨʦʚʥʷʭ ʧʨʦʝʢʪʠʨʦ-
ʚʘʥʠʷ, ʜʣʷ ʢʦʪʦʨʳʭ ʵʪʦ ʘʢʪʫʘʣʴʥʦ) ʦʨʠʝʥʪʠʨʦʚʘʥʳ ʥʘ MySQL 8.0, Microsoft SQL 
Server 2019, Oracle 18c. ʉʢʦʨʝʝ ʚʩʝʛʦ, ʧʨʠʚʝʜʸʥʥʳʝ ʨʝʰʝʥʠʷ ʙʫʜʫʪ ʫʩʧʝʰʥʦ ʨʘʙʦ-
ʪʘʪʴ ʥʘ ʙʦʣʝʝ ʥʦʚʳʭ ʚʝʨʩʠʷʭ ʵʪʠʭ ʉʋɹɼ, ʥʦ ʥʝ ʥʘ ʙʦʣʝʝ ʩʪʘʨʳʭ. 
 

ʀʩʭʦʜʥʳʝ ʤʘʪʝʨʠʘʣʳ (ʩʭʝʤʳ, ʩʢʨʠʧʪʳ ʠ ʪ.ʜ.) ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʧʦ ʵʪʦʡ ʩʩʳʣʢʝ: 
http://svyatoslav.biz/relational_databases_book_download/src_rdb.zip 
 

ʋʩʣʦʚʥʳʝ ʦʙʦʟʥʘʯʝʥʠʷ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʚ ʵʪʦʡ ʢʥʠʛʝ: 
 

 

ʆʧʨʝʜʝʣʝʥʠʷ ʠ ʠʥʘʷ ʚʘʞʥʘʷ ʜʣʷ ʟʘʧʦʤʠʥʘʥʠʷ ʠʥʬʦʨʤʘʮʠʷ. ɹʦʣʴʰʠʥ-
ʩʪʚʦ ʦʧʨʝʜʝʣʝʥʠʡ ʙʫʜʫʪ ʧʨʠʚʝʜʝʥʳ ʧʫʩʪʴ ʠ ʚ ʘʜʘʧʪʠʨʦʚʘʥʥʦʡ, ʥʦ ʜʦʩʪʘ-
ʪʦʯʥʦ ʩʪʨʦʛʦʡ ʬʦʨʤʝ. 
 

ɼʣʷ ʦʙʣʝʛʯʝʥʠʷ ʧʦʥʠʤʘʥʠʷ ʚ ʢʘʞʜʦʤ ʦʧʨʝʜʝʣʝʥʠʠ ʙʫʜʝʪ ʧʨʠʚʝʜʝʥʘ ʝʛʦ 
ʫʧʨʦʱʸʥʥʘʷ ʬʦʨʤʘ (ʠʥʦʛʜʘ ʫʧʨʦʱʝʥʠʝ ʙʫʜʝʪ ʛʨʘʥʠʯʠʪʴ ʩ ʥʝʢʦʨʨʝʢʪʥʦ-
ʩʪʴʶ, ʧʦʪʦʤʫ ʚʩʸ ʞʝ ʩʪʦʠʪ ʦʨʠʝʥʪʠʨʦʚʘʪʴʩʷ ʥʘ ʙʦʣʝʝ ʩʪʨʦʛʫʶ ʬʦʨ-
ʤʫʣʠʨʦʚʢʫ, ʘ ʫʧʨʦʱʸʥʥʫʶ ʠʩʧʦʣʴʟʦʚʘʪʴ ʣʠʰʴ ʢʘʢ ʧʦʜʩʢʘʟʢʫ). 

 

ɼʦʧʦʣʥʠʪʝʣʴʥʳʝ ʩʚʝʜʝʥʠʷ ʠʣʠ ʦʪʩʳʣʢʘ ʢ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʠʩʪʦʯ-
ʥʠʢʘʤ. ɺʩʸ ʪʦ, ʯʪʦ ʧʦʣʝʟʥʦ ʟʥʘʪʴ. ʇʨʠ ʵʪʦʤ ʦʨʠʛʠʥʘʣʴʥʳʝ (ʘʥʛʣʦʷʟʳʯʥʳʝ) 
ʦʧʨʝʜʝʣʝʥʠʷ ʙʫʜʫʪ ʧʨʠʚʝʜʝʥʳ ʚ ʩʥʦʩʢʘʭ. 

 

ʇʨʝʜʦʩʪʝʨʝʞʝʥʠʷ ʠ ʯʘʩʪʳʝ ʦʰʠʙʢʠ. ʅʝʜʦʩʪʘʪʦʯʥʦ ʧʦʢʘʟʘʪʴ, çʢʘʢ ʧʨʘ-
ʚʠʣʴʥʦè, ʯʘʩʪʦ ʙʦʣʴʰʫʶ ʧʦʣʴʟʫ ʧʨʠʥʦʩʷʪ ʧʨʠʤʝʨʳ ʪʦʛʦ, ʢʘʢ ʧʦʩʪʫʧʘʪʴ ʥʝ 
ʩʪʦʠʪ. 

 

ɿʘʜʘʥʠʷ ʜʣʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʧʨʦʨʘʙʦʪʢʠ. ʅʘʩʪʦʷʪʝʣʴʥʦ ʨʝʢʦʤʝʥʜʫ-
ʝʪʩʷ ʚʳʧʦʣʥʷʪʴ ʠʭ (ʜʘʞʝ ʝʩʣʠ ʚʘʤ ʢʘʞʝʪʩʷ, ʯʪʦ ʚʩʸ ʦʯʝʥʴ ʧʨʦʩʪʦ; ʠ ʦʩʦ-
ʙʝʥʥʦ ð ʝʩʣʠ ʟʘʜʘʥʠʝ ʚʳʛʣʷʜʠʪ ʩʣʦʞʥʳʤ ʠ ʥʝʧʦʥʷʪʥʳʤ). 

 
 ʄʘʪʝʨʠʘʣ ʢʥʠʛʠ ʧʦʩʪʨʦʝʥ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦ ʝʛʦ ʤʦʞʥʦ ʢʘʢ ʠʟʫʯʘʪʴ ʧʦʩʣʝʜʦ-
ʚʘʪʝʣʴʥʦ, ʪʘʢ ʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʢʘʢ ʙʳʩʪʨʳʡ ʩʧʨʘʚʦʯʥʠʢ (ʥʘ ʚʩʝ ʥʝʦʙʭʦʜʠʤʳʝ ʧʦʷʩ-
ʥʝʥʠʷ ʚ ʪʝʢʩʪʝ ʜʘʥʳ ʩʩʳʣʢʠ). 
  
 ʇʨʠʩʪʫʧʠʤ! 
  

http://svyatoslav.biz/relational_databases_book_download/src_rdb.zip
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1.1. ɼʘʥʥʳʝ ʠ ʙʘʟʳ ʜʘʥʥʳʭ 

ʊʨʘʜʠʮʠʦʥʥʦ ʥʘʯʥʸʤ ʩ ʦʧʨʝʜʝʣʝʥʠʡ, ʢʦʪʦʨʳʝ ʝʜʚʘ ʣʠ ʦʪʢʨʦʶʪ ʜʣʷ ʚʘʩ ʯʪʦ-
ʪʦ ʥʦʚʦʝ, ʥʦ ʧʦʟʚʦʣʷʪ ʥʘʤ ʚ ʜʘʣʴʥʝʡʰʝʤ ʠʟʙʝʞʘʪʴ ʤʥʦʛʦʢʨʘʪʥʳʭ ʧʦʷʩʥʝʥʠʡ ʦʜʥʠʭ 
ʠ ʪʝʭ ʞʝ ʤʳʩʣʝʡ. 
 

 

ɼʘʥʥʳʝ (data1) ð ʧʦʜʜʘʶʱʝʝʩʷ ʨʘʟʣʠʯʥʦʡ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʧʨʝʜʩʪʘʚʣʝʥʠʝ 
ʠʥʬʦʨʤʘʮʠʠ ʚ ʬʦʨʤʘʣʠʟʦʚʘʥʥʦʤ ʚʠʜʝ, ʧʨʠʛʦʜʥʦʤ ʜʣʷ ʧʝʨʝʜʘʯʠ, ʩʚʷʟʠ, 
ʠʣʠ ʦʙʨʘʙʦʪʢʠ. 
 

ʋʧʨʦʱʸʥʥʦ: ʠʥʬʦʨʤʘʮʠʷ, ʦʨʛʘʥʠʟʦʚʘʥʥʘʷ ʧʦ ʦʧʨʝʜʝʣʸʥʥʳʤ ʧʨʘʚʠʣʘʤ. 
 

 ʂʣʶʯʝʚʳʭ ʤʦʤʝʥʪʦʚ ʟʜʝʩʴ ʜʚʘ. 
ɺʦ-ʧʝʨʚʳʭ, ʠʥʬʦʨʤʘʮʠʷ ʜʦʣʞʥʘ ʙʳʪʴ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʬʦʨʤʘʣʠʟʦʚʘʥʥʦʤ 

ʚʠʜʝ (ʠʥʳʤʠ ʩʣʦʚʘʤʠ, ʧʦʜʯʠʥʷʪʴʩʷ ʥʝʢʠʤ ʧʨʘʚʠʣʘʤ). ɼʣʷ ʥʘʛʣʷʜʥʦʩʪʠ ʧʨʠʚʝʜʸʤ 
ʧʨʠʤʝʨ ʥʝʬʦʨʤʘʣʠʟʦʚʘʥʥʦʛʦ ʠ ʬʦʨʤʘʣʠʟʦʚʘʥʥʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ: 
 

ʅʝʬʦʨʤʘʣʠʟʦʚʘʥʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʌʦʨʤʘʣʠʟʦʚʘʥʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ 

çʋ ʥʘʩ ʚ ʦʪʜʝʣʝ ʨʘʙʦʪʘʶʪ ʀʚʘʥʦʚ ʠ 
ʇʝʪʨʦʚ, ʠ ʫ ʇʝʪʨʦʚʘ ʪʝʣʝʬʦʥ ʥʝ-
ʜʘʚʥʦ ʧʦʤʝʥʷʣʩʷ, ʙʳʣ 123-44-55, ʩʪʘʣ 
999-87-32. ɸ ʝʱʸ ʉʠʜʦʨʦʚ ʚʳʡʜʝʪ ʥʘ 
ʨʘʙʦʪʫ ʚ ʩʣʝʜʫʶʱʝʤ ʤʝʩʷʮʝ, ʥʦ ʜʦʟʚʦ-
ʥʠʪʴʩʷ ʜʦ ʥʝʛʦ ʪʷʞʝʣʦ ʙʫʜʝʪ, ʪ.ʢ. ʦʥ 
ʥʘ 333-55-66 ʥʝ ʯʘʩʪʦ ʩʠʜʠʪ, ʘ ʯʘʱʝ 
ʪʘʤ ʜʨʫʛʦʡ ʉʠʜʦʨʦʚ ʦʪʚʝʯʘʝʪ, ʥʦ ʦʥ 
ʠʟ ʜʨʫʛʦʛʦ ʦʪʜʝʣʘ.è 

 

employee 

pass name department phone 

178 ʀʚʘʥʦʚ ʀ.ʀ. ʆʪʜ-1 NULL 

223 ʇʝʪʨʦʚ ʇ.ʇ. ʆʪʜ-1 999-87-32 

243 ʉʠʜʦʨʦʚ ʉ.ʉ. ʆʪʜ-1 333-55-66 

318 ʉʠʜʦʨʦʚ ʉ.ʉ. ʆʪʜ-2 333-55-66 
 

 

 ɺʦ-ʚʪʦʨʳʭ, ʨʘʟʣʠʯʥʘʷ ʠʥʪʝʨʧʨʝʪʘʮʠʷ ʧʦʟʚʦʣʷʝʪ ʥʘʤ ʧʦ-ʨʘʟʥʦʤʫ ʚʦʩʧʨʠʥʠ-
ʤʘʪʴ ʦʜʥʠ ʠ ʪʝ ʞʝ ʜʘʥʥʳʝ ʚ ʨʘʟʥʦʤ ʢʦʥʪʝʢʩʪʝ. ʅʘʧʨʠʤʝʨ, ʧʦʣʝ pass  (ʧʨʦʧʫʩʢ) ʤʦ-

ʞʝʪ ʙʳʪʴ ʠʥʪʝʨʧʨʝʪʠʨʦʚʘʥʦ ʪʘʢ: 
Å ʥʦʤʝʨ ʧʨʦʧʫʩʢʘ ʩʦʪʨʫʜʥʠʢʘ; 
Å ʧʦʣʝ ʩ ʫʥʠʢʘʣʴʥʳʤ ʟʥʘʯʝʥʠʝʤ; 
Å ʯʠʩʣʦ; 
Å ʝʩʪʝʩʪʚʝʥʥʳʡ ʧʝʨʚʠʯʥʳʡ ʢʣʶʯ ʦʪʥʦʰʝʥʠʷ; 
Å ʢʣʘʩʪʝʨʥʳʡ ʠʥʜʝʢʩ{109} ʪʘʙʣʠʮʳ; 
Å ʠ ʪ.ʜ. 

 

ʂʦʛʜʘ ʜʘʥʥʳʭ ʩʪʘʥʦʚʠʪʩʷ ʜʦʩʪʘʪʦʯʥʦ ʤʥʦʛʦ, ʧʦʷʚʣʷʝʪʩʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚ ʠʭ 
ʦʨʛʘʥʠʟʘʮʠʠ ʚ ʙʦʣʝʝ ʩʣʦʞʥʳʝ ʩʪʨʫʢʪʫʨʳ. 
 

 

ɹʘʟʘ ʜʘʥʥʳʭ (database2) ð ʩʦʚʦʢʫʧʥʦʩʪʴ ʜʘʥʥʳʭ, ʦʨʛʘʥʠʟʦʚʘʥʥʳʭ ʚ ʩʦʦʪ-
ʚʝʪʩʪʚʠʠ ʩ ʢʦʥʮʝʧʪʫʘʣʴʥʦʡ ʩʪʨʫʢʪʫʨʦʡ, ʦʧʠʩʳʚʘʶʱʝʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 
ʵʪʠʭ ʜʘʥʥʳʭ ʠ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʷ ʤʝʞʜʫ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ ʩʫʱʥʦʩʪʷʤʠ ʠ 
ʧʦʜʜʝʨʞʠʚʘʶʱʝʡ ʦʜʥʫ ʠʣʠ ʙʦʣʝʝ ʦʙʣʘʩʪʝʡ ʧʨʠʤʝʥʝʥʠʷ. 
 

ʋʧʨʦʱʸʥʥʦ: ʙʦʣʴʰʦʡ ʦʙʲʸʤ ʜʘʥʥʳʭ, ʚʟʘʠʤʦʩʚʷʟʴ ʤʝʞʜʫ ʢʦʪʦʨʳʤʠ ʧʦ-
ʩʪʨʦʝʥʘ ʧʦ ʩʧʝʮʠʘʣʴʥʳʤ ʧʨʘʚʠʣʘʤ. 

 

 

 
1 Data ð reinterpretable representation of information in a formalized manner suitable for communication, interpretation, or processing 

(ISO/IEC 2382:2015, Information technology ð Vocabulary). 
2 Database ð collection of data organized according to a conceptual structure describing the characteristics of these data and the 

relationships among their corresponding entities, supporting one or more application areas (ISO/IEC 2382:2015, Information 
technology ð Vocabulary). 



ɼʘʥʥʳʝ ʠ ʙʘʟʳ ʜʘʥʥʳʭ 

 

 

ʈʝʣʷʮʠʦʥʥʳʝ ʙʘʟʳ ʜʘʥʥʳʭ ʚ ʧʨʠʤʝʨʘʭ É EPAM Systems, RD Dep, 2020 ʉʪʨ: 6/420 

 

 ʀʪʘʢ, ʙʘʟʘ ʜʘʥʥʳʭ ð ɻ ʪʦ ʙʦʣʴʰʘʷ ʩʦʚʦʢʫʧʥʦʩʪʴ ʜʘʥʥʳʭ, ʧʦʜʯʠʥʸʥʥʳʭ ʜʦʧʦʣ-
ʥʠʪʝʣʴʥʳʤ ʧʨʘʚʠʣʘʤ. ʊʘʢʠʝ ʧʨʘʚʠʣʘ ʟʘʚʠʩʷʪ ʦʪ ʚʠʜʘ ʙʘʟʳ ʜʘʥʥʳʭ, ʘ ʟʘ ʠʭ ʩʦʙʣʶ-
ʜʝʥʠʝ ʦʪʚʝʯʘʝʪ ʩʠʩʪʝʤʘ ʫʧʨʘʚʣʝʥʠʷ ʙʘʟʘʤʠ ʜʘʥʥʳʭ (ʉʋɹɼ). 
 

 

ʉʠʩʪʝʤʘ ʫʧʨʘʚʣʝʥʠʷ ʙʘʟʘʤʠ ʜʘʥʥʳʭ, ʉʋɹɼ (database management sys-
tem3, DBMS) ð ʩʠʩʪʝʤʘ (ʙʘʟʠʨʫʶʱʘʷʩʷ ʥʘ ʧʨʦʛʨʘʤʤʥʦʤ ʠ ʘʧʧʘʨʘʪʥʦʤ 
ʦʙʝʩʧʝʯʝʥʠʠ) ʜʣʷ ʦʧʠʩʘʥʠʷ, ʩʦʟʜʘʥʠʷ, ʠʩʧʦʣʴʟʦʚʘʥʠʷ, ʢʦʥʪʨʦʣʷ ʠ ʫʧʨʘʚ-
ʣʝʥʠʷ ʙʘʟʘʤʠ ʜʘʥʥʳʭ. 
 

ʋʧʨʦʱʸʥʥʦ: ʧʨʦʛʨʘʤʤʥʦʝ ʩʨʝʜʩʪʚʦ, ʫʧʨʘʚʣʷʶʱʝʝ ʙʘʟʘʤʠ ʜʘʥʥʳʭ. 
 

 

ʉʪʦʠʪ ʦʪʤʝʪʠʪʴ ʚʘʞʥʳʡ ʜʣʷ ʥʘʯʠʥʘʶʱʠʭ ʬʘʢʪ (ʪ.ʢ. ʦʯʝʥʴ ʯʘʩʪʦ ʤʦʞʥʦ 
ʫʩʣʳʰʘʪʴ ʧʨʦʩʴʙʫ çʧʦʢʘʟʘʪʴ ʉʋɹɼè): ʧʦʜʘʚʣʷʶʱʝʝ ʙʦʣʴʰʠʥʩʪʚʦ ʉʋɹɼ 
ʥʝ ʠʤʝʝʪ ʥʠʢʘʢʦʛʦ çʯʝʣʦʚʝʯʝʩʢʦʛʦ ʠʥʪʝʨʬʝʡʩʘè, ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʝʨ-
ʚʠʩ (ʜʝʤʦʥ ʚ *nix-ʩʠʩʪʝʤʘʭ) ʠ ʚʟʘʠʤʦʜʝʡʩʪʚʫʝʪ ʩ ʚʥʝʰʥʠʤ ʤʠʨʦʤ ʧʦ ʩʧʝ-
ʮʠʘʣʴʥʳʤ ʧʨʦʪʦʢʦʣʘʤ (ʯʘʱʝ ʚʩʝʛʦ, ʧʦʩʪʨʦʝʥʥʳʤ ʧʦʚʝʨʭ TCP/IP). ʊʘʢʠʝ 
ʠʟʚʝʩʪʥʳʝ ʧʨʦʜʫʢʪʳ ʢʘʢ MySQL Workbench, Microsoft SQL Server Manage-
ment Studio, Oracle SQL Developer ʠ ʠʤ ʧʦʜʦʙʥʳʝ ð ɻ ʪʦ ʥʝ ʉʋɹɼ, ʵʪʦ ʣʠʰʴ 
ʢʣʠʝʥʪʩʢʦʝ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ, ʧʦʟʚʦʣʷʶʱʝʝ ʥʘʤ ʚʟʘʠʤʦʜʝʡʩʪʚʦ-
ʚʘʪʴ ʩ ʉʋɹɼ. 

 

ʀʪʘʢ, ʉʋɹɼ ð ɻ ʪʦ ʩʧʝʮʠʘʣʴʥʦʝ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʦʝ 
ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʙʘʟʘʤʠ ʜʘʥʥʳʭ. ʇʦʩʢʦʣʴʢʫ ʚ ʵʪʦʡ ʢʥʠʛʝ ʤʳ ʙʫʜʝʤ ʛʦʚʦʨʠʪʴ ʠʩʢʣʶ-
ʯʠʪʝʣʴʥʦ ʦ ʨʝʣʷʮʠʦʥʥʳʭ ʙʘʟʘʭ ʜʘʥʥʳʭ ʠ ʨʝʣʷʮʠʦʥʥʳʭ ʞʝ ʉʋɹɼ, ʤʦʞʥʦ ʩʨʘʟʫ ʦʪ-
ʤʝʪʠʪʴ, ʯʪʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ ʪʘʢʠʤʠ ʉʋɹɼ ʧʨʦʠʩʭʦʜʠʪ ʧʫʪʸʤ ʚʳʧʦʣʥʝʥʠʷ SQL-
ʟʘʧʨʦʩʦʚ. 
 

 

ʀʟʫʯʝʥʠʝ ʷʟʳʢʘ SQL ʠ ʝʛʦ ʜʠʘʣʝʢʪʦʚ ʚʳʭʦʜʠʪ ʟʘ ʨʘʤʢʠ ʜʘʥʥʦʡ ʢʥʠʛʠ, ʥʦ 
ʝʩʣʠ ʚʳ ʟʥʘʢʦʤʳ ʩ ʦʙʱʠʤʠ ʢʦʥʮʝʧʮʠʷʤʠ, ʤʦʞʥʦ ʨʘʩʰʠʨʠʪʴ ʩʚʦʠ ʟʥʘʥʠʷ, 
ʦʟʥʘʢʦʤʠʚʰʠʩʴ ʩ ʤʘʪʝʨʠʘʣʦʤ ʢʥʠʛʠ4 çʈʘʙʦʪʘ ʩ MySQL, MS SQL Server ʠ 
Oracle ʚ ʧʨʠʤʝʨʘʭè. 

 

 

ɿʘʜʘʥʠʝ 1.1.a: ʜʣʷ ʨʘʩʰʠʨʝʥʠʷ ʢʨʫʛʦʟʦʨʘ ʥʘʡʜʠʪʝ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʠʥ-
ʬʦʨʤʘʮʠʶ ʦ ʪʦʤ, ʢʘʢʠʤ ʦʙʨʘʟʦʤ ʧʨʦʠʩʭʦʜʠʪ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʢʣʠʝʥʪʩʢʠʭ 
ʧʨʠʣʦʞʝʥʠʡ ʩ ʥʝʨʝʣʷʮʠʦʥʥʳʤʠ ʉʋɹɼ, ʪ.ʝ. ʯʪʦ ʚ ʪʘʢʠʭ ʉʋɹɼ çʟʘʤʝʥʷʝʪè 
ʩʦʙʦʡ SQL-ʟʘʧʨʦʩʳ. 

 

 

ɿʘʜʘʥʠʝ 1.1.b: ʥʘ ʦʩʥʦʚʝ ʠʥʬʦʨʤʘʮʠʠ, ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʚ ʧʨʠʣʦʞʝʥʠʠ 
1{407}, ʘ ʪʘʢʞʝ ʥʘ ʦʩʥʦʚʝ ʨʘʟʜʘʪʦʯʥʦʛʦ ʤʘʪʝʨʠʘʣʘ{4} ʩʬʦʨʤʠʨʫʡʪʝ ʜʘʪʘʣʦʛʠ-
ʯʝʩʢʫʶ ʤʦʜʝʣʴ ʙʘʟʳ ʜʘʥʥʳʭ çɹʘʥʢè ʜʣʷ MySQL. ɽʩʣʠ ʥʘ ʪʝʢʫʱʠʡ ʤʦʤʝʥʪ 
ʵʪʦ ʟʘʜʘʥʠʝ ʦʢʘʞʝʪʩʷ ʩʣʠʰʢʦʤ ʩʣʦʞʥʳʤ, ʦʪʣʦʞʠʪʝ ʝʛʦ ʥʘ ʥʝʢʦʪʦʨʦʝ 
ʚʨʝʤʷ ʠ ʧʨʦʜʦʣʞʠʪʝ ʠʟʫʯʝʥʠʝ ʤʘʪʝʨʠʘʣʘ ʢʥʠʛʠ. 

 

 

ɿʘʜʘʥʠʝ 1.1.c: ʥʘ ʦʩʥʦʚʝ ʠʥʬʦʨʤʘʮʠʠ, ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʚ ʧʨʠʣʦʞʝʥʠʠ 
2{411}, ʘ ʪʘʢʞʝ ʥʘ ʦʩʥʦʚʝ ʨʘʟʜʘʪʦʯʥʦʛʦ ʤʘʪʝʨʠʘʣʘ{4} ʩʬʦʨʤʠʨʫʡʪʝ ʬʠʟʠʯʝ-
ʩʢʫʶ ʤʦʜʝʣʴ ʙʘʟʳ ʜʘʥʥʳʭ çɹʘʥʢè ʜʣʷ MySQL. ɽʩʣʠ ʥʘ ʪʝʢʫʱʠʡ ʤʦʤʝʥʪ 
ʵʪʦ ʟʘʜʘʥʠʝ ʦʢʘʞʝʪʩʷ ʩʣʠʰʢʦʤ ʩʣʦʞʥʳʤ, ʦʪʣʦʞʠʪʝ ʝʛʦ ʥʘ ʥʝʢʦʪʦʨʦʝ 
ʚʨʝʤʷ ʠ ʧʨʦʜʦʣʞʠʪʝ ʠʟʫʯʝʥʠʝ ʤʘʪʝʨʠʘʣʘ ʢʥʠʛʠ. 

 
 
 
  

 
3 Database Management System, DBMS ð system, based on hardware and software, for defining, creating, manipulating, control-

ling, managing, and using databases (ISO/IEC 2382:2015, Information technology ð Vocabulary). 
4   çʈʘʙʦʪʘ ʩ MySQL, MS SQL Server ʠ Oracle ʚ ʧʨʠʤʝʨʘʭè (ʉ.ʉ. ʂʫʣʠʢʦʚ) [http://svyatoslav.biz/database_book/] 

http://svyatoslav.biz/database_book/


ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʙʘʟ ʜʘʥʥʳʭ 

 

 

ʈʝʣʷʮʠʦʥʥʳʝ ʙʘʟʳ ʜʘʥʥʳʭ ʚ ʧʨʠʤʝʨʘʭ É EPAM Systems, RD Dep, 2020 ʉʪʨ: 7/420 

 

1.2. ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʙʘʟ ʜʘʥʥʳʭ 

ʊʨʘʜʠʮʠʦʥʥʦ ʵʪʦʪ ʨʘʟʜʝʣ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʢʥʠʛ, ʧʦʩʚʷʱʸʥʥʳʭ ʙʘʟʘʤ ʜʘʥʥʳʭ, 
ʧʨʦʣʠʩʪʳʚʘʶʪ, ʥʝ ʯʠʪʘʷ. ʇʨʦʰʫ ʥʘ ʵʪʦʪ ʨʘʟ ʚʩʸ ʞʝ ʦʙʨʘʪʠʪʴ ʥʘ ʥʝʛʦ ʚʥʠʤʘʥʠʝ ð 
ʙʫʜʝʪ ʤʘʢʩʠʤʘʣʴʥʦ ʢʨʘʪʢʦ ʠ ʧʦ ʩʫʪʠ. ʀ ʧʦʤʦʞʝʪ ʣʫʯʰʝ ʧʦʥʷʪʴ, ʦʪʢʫʜʘ ʚʟʷʣʠʩʴ ʪʝ 
ʠʣʠ ʠʥʳʝ ʠʜʝʠ ʚ ʩʣʝʜʫʶʱʠʭ ʨʘʟʜʝʣʘʭ. 
 

 

ʄʦʜʝʣʴ ʙʘʟʳ ʜʘʥʥʳʭ (database model, data model5) ð ʩʧʦʩʦʙ ʦʧʠʩʘʥʠʷ 
ʙʘʟʳ ʜʘʥʥʳʭ ʩ ʧʦʤʦʱʴʶ ʬʦʨʤʘʣʠʟʦʚʘʥʥʦʛʦ (ʚ ʪ.ʯ. ʛʨʘʬʠʯʝʩʢʦʛʦ) ̫ ʟʳʢʘ ʥʘ 
ʥʝʢʦʪʦʨʦʤ ʫʨʦʚʥʝ ʘʙʩʪʨʘʢʮʠʠ. 
 

ʋʧʨʦʱʸʥʥʦ: ʦʧʠʩʘʥʠʝ ʙʘʟʳ ʜʘʥʥʳʭ, ʧʦ ʢʦʪʦʨʦʤʫ ʦʥʘ ʧʦʪʦʤ ʙʫʜʝʪ ʩʦ-
ʟʜʘʥʘ (ʧʦ ʘʥʘʣʦʛʠʠ ʩ ʧʨʦʝʢʪʦʤ ʟʜʘʥʠʷ, ʧʦ ʢʦʪʦʨʦʤʫ ʦʥʦ ʧʦʪʦʤ ʙʫʜʝʪ 
ʧʦʩʪʨʦʝʥʦ). 

 

ʆʩʦʙʳʡ ʠʥʪʝʨʝʩ ʚ ʜʘʥʥʦʤ ʦʧʨʝʜʝʣʝʥʠʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʫʧʦʤʠʥʘʥʠʝ ʫʨʦʚʥʷ 
ʘʙʩʪʨʘʢʮʠʠ. ʇʦʣʫʯʘʝʪʩʷ, ʯʪʦ ʫ ʦʜʥʦʡ ʠ ʪʦʡ ʞʝ ʙʘʟʳ ʜʘʥʥʳʭ ʤʦʞʝʪ ʙʳʪʴ ʥʝʩʢʦʣʴʢʦ 
ʤʦʜʝʣʝʡ, ʦʪʣʠʯʘʶʱʠʭʩʷ ʫʨʦʚʥʝʤ ʜʝʪʘʣʠʟʘʮʠʠ ʠ ʮʝʣʴʶ (ʥʘʧʨʠʤʝʨ, ʦʙʱʝʝ ʦʧʠʩʘ-
ʥʠʝ ʜʘʥʥʳʭ ʠ ʠʭ ʚʟʘʠʤʦʩʚʷʟʝʡ, ʦʧʠʩʘʥʠʝ ʩʪʨʫʢʪʫʨ ʜʘʥʥʳʭ, ʦʧʠʩʘʥʠʝ ʩʧʦʩʦʙʦʚ ʭʨʘ-
ʥʝʥʠʷ ʠ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ ʠ ʪ.ʜ.) 
 ʆʪʩʶʜʘ ʤʳ ʧʝʨʝʭʦʜʠʤ ʢ ʧʦʥʷʪʠʶ ʫʨʦʚʥʝʡ (ʵʪʘʧʦʚ) ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʠ ʧʨʦʝʢ-
ʪʠʨʦʚʘʥʠʷ ʙʘʟ ʜʘʥʥʳʭ, ʪ.ʝ. ʢ ʧʦʩʪʨʦʝʥʠʶ ʥʝʩʢʦʣʴʢʠʭ ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʭ ʤʦʜʝʣʝʡ 
ʙʘʟʳ ʜʘʥʥʳʭ, ʢʘʞʜʘʷ ʠʟ ʢʦʪʦʨʳʭ ʧʨʠʟʚʘʥʘ ʩʣʫʞʠʪʴ ʩʚʦʝʡ ʦʩʦʙʦʡ ʮʝʣʠ. 
 

 

ɺʳ ʤʦʞʝʪʝ ʥʘʡʪʠ ʤʥʦʛʦ ʨʘʟʣʠʯʥʳʭ (ʠʥʦʛʜʘ ð ʧʨʦʪʠʚʦʨʝʯʘʱʠʭ ʜʨʫʛ ʜʨʫʛʫ) 
ʢʣʘʩʩʠʬʠʢʘʮʠʡ ʫʨʦʚʥʝʡ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʙʘʟ ʜʘʥʥʳʭ. ʊʘʢʘʷ ʥʝʨʘʟʙʝʨʠʭʘ 
ʦʙʫʩʣʦʚʣʝʥʘ ʪʝʤ, ʯʪʦ ʘʚʪʦʨ ʢʘʞʜʦʡ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʦʩʥʦʚʳʚʘʣʩʷ ʥʘ 
ʚʟʛʣʷʜʝ, ʘʢʪʫʘʣʴʥʦʤ ʜʣʷ ʩʚʦʝʛʦ ʚʨʝʤʝʥʠ ʠ ʩʚʦʠʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʧʦ-ʩʚʦʝʤʫ 
ʩʚʷʟʘʥʥʦʤ ʩ ʦʙʱʠʤʠ ʚʦʧʨʦʩʘʤʠ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠ-
ʩʪʝʤ. ʅʠʞʝʧʨʠʚʝʜʸʥʥʘʷ ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʥʝ ʷʚʣʷʝʪʩʷ ʠʩʢʣʶʯʝʥʠʝʤ, ʠ ʪʦʞʝ 
ʧʦʜʚʝʨʞʝʥʘ ʠʩʢʘʞʝʥʠʷʤ, ʩʚʷʟʘʥʥʳʤ ʩ ʪʦʯʢʦʡ ʟʨʝʥʠʷ ʘʚʪʦʨʘ. 
 

ɽʜʠʥʩʪʚʝʥʥʦʝ, ʯʪʦ ʥʝʨʫʰʠʤʦ ʦʙʲʝʜʠʥʷʝʪ ʚʩʝ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ð ʵʪʦ ʠʜʝʷ 
ʚʦʟʤʦʞʥʦʩʪʠ ʥʠʩʭʦʜʷʱʝʛʦ{10} ʠ ʚʦʩʭʦʜʷʱʝʛʦ{11} ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ, ʘ ʪʘʢʞʝ 
ʪʦʪ ʬʘʢʪ, ʯʪʦ ʩ ʢʘʞʜʳʤ ʩʣʝʜʫʶʱʠʤ, ʙʦʣʝʝ ʥʠʟʢʠʤ ʫʨʦʚʥʝʤ ʤʦʜʝʣʠʨʦʚʘ-
ʥʠʷ ʚʦʟʨʘʩʪʘʝʪ ʜʝʪʘʣʠʟʘʮʠʷ ʤʦʜʝʣʠ ʠ ʫʩʠʣʠʚʘʝʪʩʷ ʝʸ ʧʨʠʚʷʟʢʘ ʢ ʉʋɹɼ 
ʢʦʥʢʨʝʪʥʦʛʦ ʪʠʧʘ, ʢʦʥʢʨʝʪʥʦʛʦ ʧʨʦʠʟʚʦʜʠʪʝʣʷ, ʢʦʥʢʨʝʪʥʦʡ ʚʝʨʩʠʠ ʠ ʪ.ʜ. 
 

ʊʘʢʞʝ ʩʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚʦ ʤʥʦʛʠʭ ʩʣʫʯʘʷʭ ʪʷʞʝʣʦ ʯʸʪʢʦ ʦʙʦʟʥʘʯʠʪʴ ʛʨʘ-
ʥʠʮʫ ʤʝʞʜʫ ʫʨʦʚʥʷʤʠ, ʪʦ ʝʩʪʴ ʦʥʠ ʧʣʘʚʥʦ ʧʝʨʝʪʝʢʘʶʪ ʜʨʫʛ ʚ ʜʨʫʛʘ (ʢʘʢ 
ʤʠʥʠʤʫʤ ʚ ʤʦʤʝʥʪ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʧʦʜʛʦʪʦʚʠʪʝʣʴʥʳʭ ʜʝʡʩʪʚʠʡ ʚ ʧʨʦ-
ʮʝʩʩʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ). 

 

 ʇʨʝʞʜʝ, ʯʝʤ ʤʳ ʨʘʩʩʤʦʪʨʠʤ ʢʘʞʜʳʡ ʫʨʦʚʝʥʴ (ʩʤ. ʩʭʝʤʫ ʥʘ ʨʠʩʫʥʢʝ 1.2.a), 
ʥʝʦʙʭʦʜʠʤʦ ʜʘʪʴ ʝʱʸ ʦʜʥʦ ʧʨʝʜʝʣʴʥʦ ʚʘʞʥʦʝ ʧʦʷʩʥʝʥʠʝ, ʙʝʟ ʢʦʪʦʨʦʛʦ ʚʩʷ ʵʪʘ ʠʥ-
ʬʦʨʤʘʮʠʷ ʤʦʞʝʪ ʦʢʘʟʘʪʴʩʷ ʙʝʩʧʦʣʝʟʥʦʡ. 
 ʂʘʢ ʧʨʘʚʠʣʦ, ʩʪʫʜʝʥʪʳ ʪʝʭʥʠʯʝʩʢʠʭ ʚʫʟʦʚ, ʠʟʫʯʘʶʱʠʝ ʙʘʟʳ ʜʘʥʥʳʭ ʠ ʧʨʦʝʢ-
ʪʠʨʫʶʱʠʝ ʠʭ ʚ ʨʘʤʢʘʭ ʣʘʙʦʨʘʪʦʨʥʳʭ, ʢʫʨʩʦʚʳʭ ʠ ʜʠʧʣʦʤʥʳʭ ʨʘʙʦʪ, ʠʩʢʨʝʥʥʝ ʥʝ 
ʧʦʥʠʤʘʶʪ, ʟʘʯʝʤ ʥʫʞʥʳ ʢʘʢʠʝ-ʪʦ ʫʨʦʚʥʠ, ʝʩʣʠ ʤʦʞʥʦ ʧʨʦʩʪʦ çʚʟʷʪʴ ʠ ʩʧʨʦʝʢʪʠʨʦ-
ʚʘʪʴ ʙʘʟʫè. 

ʄʦʞʥʦ. ɺ ʪʦʤ ʩʣʫʯʘʝ, ʝʩʣʠ ʙʘʟʘ ʧʨʠʤʠʪʠʚʥʘʷ (ʜʦ ʥʝʩʢʦʣʴʢʠʭ ʜʝʩʷʪʢʦʚ ʪʘʙ-
ʣʠʮ), ʧʨʝʜʤʝʪʥʘʷ ʦʙʣʘʩʪʴ ʦʛʨʘʥʠʯʠʚʘʝʪʩʷ ʫʨʦʚʥʝʤ ʩʣʦʞʥʦʩʪʠ ʫʥʠʚʝʨʩʠʪʝʪʩʢʦʡ ʨʘ-

 
5 Data model ð pattern of structuring data in a database according to the formal descriptions in its information system and according 

to the requirements of the database management system to be applied (ISO/IEC 2382:2015, Information technology ð Vocab-
ulary). 
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ʙʦʪʳ, ʠʩʭʦʜʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʧʨʦʩʪʳ ʠ ʥʝ ʤʝʥʷʶʪʩʷ. ʊ.ʝ. ʝʩʣʠ ʚʳ ʧʨʦʝʢʪʠʨʫʝʪʝ ʦʜ-
ʥʦʪʠʧʥʳʝ ʠ/ʠʣʠ ʧʨʦʩʪʳʝ ʙʘʟʳ ʜʘʥʥʳʭ, ʚʩʷ ʵʪʘ çʥʘʫʯʥʘʷ ʟʘʫʤʴè ʚʘʤ ʥʝ ʧʦʥʘʜʦ-
ʙʠʪʩʷ. (ʆʩʦʙʝʥʥʦ, ʝʩʣʠ ʚʳ ʩʘʤʠ ʠ ʟʘʢʘʟʯʠʢ, ʠ ʠʩʧʦʣʥʠʪʝʣʴ, ʠ ʥʠʯʪʦ ʥʝ ʤʝʰʘʝʪ ʦʧʫ-
ʩʪʠʪʴ ʨʫʢʠ ʠ ʧʦʤʝʥʷʪʴ ʪʨʝʙʦʚʘʥʠʷ, ʢʘʢ ʪʦʣʴʢʦ ʚʦʟʥʠʢʥʝʪ ʜʦʩʪʘʪʦʯʥʦ ʩʣʦʞʥʘʷ ʟʘ-
ʜʘʯʘ.) 
 ʅʦ! ʇʨʝʜʩʪʘʚʴʪʝ, ʯʪʦ ʧʨʝʜʤʝʪʥʘʷ ʦʙʣʘʩʪʴ ʚʘʤ ʩʦʚʝʨʰʝʥʥʦ ʥʝʠʟʚʝʩʪʥʘ 
(ʥʘʧʨʠʤʝʨ, ʚʳ ʧʨʦʝʢʪʠʨʫʝʪʝ ʥʝ ʦʯʝʨʝʜʥʫʶ ʙʘʟʫ ʜʘʥʥʳʭ ʙʠʙʣʠʦʪʝʢʠ, ʘ ʠʥʬʦʨʤʘʮʠ-
ʦʥʥʦʝ ʭʨʘʥʠʣʠʱʝ ʜʣʷ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʮʝʥʪʨʘ ʢʘʨʜʠʦʭʠʨʫʨʛʠʠ). 

ɼʦʙʘʚʴʪʝ ʢ ʵʪʦʤʫ ʪʦʪ ʬʘʢʪ, ʯʪʦ ʩʘʤ ʟʘʢʘʟʯʠʢ (ʚ ʣʠʮʝ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʵʪʦʛʦ 
ʮʝʥʪʨʘ) ʥʝ ʩʠʣʴʥʦ ʨʘʟʙʠʨʘʝʪʩʷ ʚ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʷʭ, ʠ ʤʥʦʛʦʝ ʦʙʲʷʩ-
ʥʷʝʪ ʚʘʤ çʥʘ ʧʘʣʴʮʘʭè, ʧʨʠʯʸʤ ʚ ʧʨʦʮʝʩʩʝ ʨʘʙʦʪʳ ʤʥʦʛʦʢʨʘʪʥʦ ʚʳʷʩʥʷʝʪʩʷ, ʯʪʦ 
ʯʪʦ-ʪʦ ʙʳʣʦ ʟʘʙʳʪʦ, ʯʪʦ-ʪʦ ʚʳ ʥʝ ʪʘʢ ʧʦʥʷʣʠ, ʯʪʦ-ʪʦ ʧʦʤʝʥʷʣʦʩʴ, ʯʝʛʦ-ʪʦ ʥʝ ʟʥʘʣ 
ʩʘʤ ʟʘʢʘʟʯʠʢ ʠ ʪ.ʜ. 
 ʇʨʠʯʸʤ ʚ ʵʪʦʡ ʩʠʪʫʘʮʠʠ, ʢʘʢ ʧʨʘʚʠʣʦ, ʥʝ ʫʜʘʩʪʩʷ ʦʪʢʘʟʘʪʴʩʷ ʦʪ ʨʝʘʣʠʟʘʮʠʠ 
ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ ʪʨʝʙʦʚʘʥʠʷ ʧʨʦʩʪʦ ʧʦʪʦʤʫ, ʯʪʦ ʦʥʦ ʩʣʠʰʢʦʤ ʩʣʦʞʥʦʝ ʠ/ʠʣʠ ʚʳ ʥʝ 
ʦʯʝʥʴ ʧʦʥʠʤʘʝʪʝ, ʢʘʢ ʝʛʦ ʨʝʘʣʠʟʦʚʘʪʴ.  

ʊʘʢʞʝ ʜʦʙʘʚʴʪʝ ʢ ʵʪʦʤʫ ʪʦʪ ʬʘʢʪ, ʯʪʦ ʙʘʟʘ ʜʘʥʥʳʭ ʤʦʞʝʪ ʩʦʩʪʦʷʪʴ ʠʟ ʩʦʪʝʥ 
(ʠ ʜʘʞʝ ʪʳʩʷʯ) ʪʘʙʣʠʮ, ʯʪʦ ʢ ʥʝʡ ʧʨʝʜʲʷʚʣʷʶʪʩʷ ʜʦʩʪʘʪʦʯʥʦ ʞʸʩʪʢʠʝ ʪʨʝʙʦʚʘʥʠʷ 
ʧʦ ʥʘʜʸʞʥʦʩʪʠ, ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʠ ʠʥʳʤ ʧʦʢʘʟʘʪʝʣʷʤ ʢʘʯʝʩʪʚʘ. 

ʋʯʪʠʪʝ, ʯʪʦ ʧʨʦʝʢʪʠʨʦʚʘʪʴ ʪʘʢʫʶ ʙʘʟʫ ʚʳ ʙʫʜʝʪʝ ʥʝ ʚ ʦʜʠʥʦʯʢʫ, ʘ ʚ ʩʦʩʪʘʚʝ 
ʢʦʤʘʥʜʳ (ʠ ʚʩʝʤ ʫʯʘʩʪʥʠʢʘʤ ʥʘʜʦ ʙʫʜʝʪ ʛʘʨʘʥʪʠʨʦʚʘʥʥʦ ʧʦʥʠʤʘʪʴ ʜʨʫʛ ʜʨʫʛʘ, ʩʦ-
ʛʣʘʩʦʚʳʚʘʪʴ ʩʚʦʠ ʜʝʡʩʪʚʠʷ, ʧʦʜʤʝʥʷʪʴ ʜʨʫʛ ʜʨʫʛʘ). 

ʀʟ ʩʦʦʙʨʘʞʝʥʠʡ ʦʧʪʠʤʠʟʤʘ ʦʩʪʘʥʦʚʠʤ ʵʪʦ ʧʝʨʝʯʠʩʣʝʥʠʝ (ʭʦʪʷ ʝʛʦ ʤʦʞʥʦ 
ʧʨʦʜʦʣʞʠʪʴ ʥʘ ʥʝʩʢʦʣʴʢʦ ʩʪʨʘʥʠʮ). 
 ɺ ʪʘʢʦʡ ʩʠʪʫʘʮʠʠ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʡ, ʫʧʨʘʚʣʷʝʤʳʡ, ʨʝʛʣʘʤʝʥʪʠʨʦʚʘʥʥʳʡ 
ʧʦʜʭʦʜ ʢ ʤʦʜʝʣʠʨʦʚʘʥʠʶ ʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʶ ʢʨʠʪʠʯʝʩʢʠ ʥʝʦʙʭʦʜʠʤ ð ʙʝʟ ʥʝʛʦ ʩʦ-
ʟʜʘʪʴ ʨʘʙʦʪʦʩʧʦʩʦʙʥʫʶ ʙʘʟʫ ʜʘʥʥʳʭ ʥʝ ʧʦʣʫʯʠʪʩʷ. ʅʠʢʘʢ. 

ɺʦʟʚʨʘʱʘʝʤʩʷ ʢ ʫʨʦʚʥʷʤ ʤʦʜʝʣʠʨʦʚʘʥʠʷ. 

 

ʈʠʩʫʥʦʢ 1.2.a ð ʆʙʦʙʱʸʥʥʘʷ ʩʭʝʤʘ ʫʨʦʚʥʝʡ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʙʘʟʳ ʜʘʥʥʳʭ 
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ʀʥʬʦʣʦʛʠʯʝʩʢʠʡ (ʢʦʥʮʝʧʪʫʘʣʴʥʳʡ) ʫʨʦʚʝʥʴ (conceptual level6) ʤʦʜʝʣʠʨʦ-
ʚʘʥʠʷ ʩʪʘʚʠʪ ʩʚʦʝʡ ʮʝʣʴʶ ʩʦʟʜʘʥʠʝ ʪ.ʥ. ʢʦʥʮʝʧʪʫʘʣʴʥʦʡ ʤʦʜʝʣʠ 
(conceptual model7), ʦʪʨʘʞʘʶʱʝʡ ʦʩʥʦʚʥʳʝ ʩʫʱʥʦʩʪʠ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘ-
ʩʪʠ, ʠʭ ʘʪʨʠʙʫʪʳ ʠ ʩʚʷʟʠ (ʚʦʟʤʦʞʥʦ, ʧʦʢʘ ʥʝ ʚʩʝ) ʤʝʞʜʫ ʩʫʱʥʦʩʪʷʤʠ. 
 

ʋʧʨʦʱʸʥʥʦ: ʦʧʠʩʘʥʠʝ ʧʨʝʜʤʝʪʦʚ ʠ ʷʚʣʝʥʠʡ ʨʝʘʣʴʥʦʛʦ ʤʠʨʘ, ʜʘʥʥʳʝ ʦ 
ʢʦʪʦʨʳʭ ʧʦʪʦʤ ʙʫʜʫʪ ʧʦʤʝʱʝʥʳ ʚ ʙʘʟʫ ʜʘʥʥʳʭ. 

 

 ɽʩʣʠ ʧʨʦʜʣʠʪʴ ʨʠʩʫʥʦʢ 1.2.a çʚʚʝʨʭè, ʢ ʝʱʸ ʤʝʥʴʰʝʤʫ ʫʨʦʚʥʶ ʜʝʪʘʣʠʟʘʮʠʠ, 
ʦʪ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʨʘʙʦʪʳ ʩ ʙʘʟʘʤʠ ʜʘʥʥʳʭ ʤʳ ʧʝʨʝʡʜʸʤ ʢ ʦʙʣʘʩʪʠ ʙʠʟʥʝʩ-ʘʥʘ-
ʣʠʟʘ (business analysis), ʚʳʷʚʣʝʥʠʷ ʦʙʱʠʭ ʪʨʝʙʦʚʘʥʠʡ ʟʘʢʘʟʯʠʢʘ ʠ ʧʘʨʘʤʝʪʨʦʚ 
ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ. 
 

 

ʆʯʝʥʴ ʧʦʜʨʦʙʥʦ ʠ ʥʘʛʣʷʜʥʦ ʚʝʩʴ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʤʘʪʝʨʠʘʣ ʠʟʣʦʞʝʥ ʚ 
ʢʥʠʛʝ ʂʘʨʣʘ ɺʠʛʝʨʩʘ çʈʘʟʨʘʙʦʪʢʘ ʪʨʝʙʦʚʘʥʠʡ ʢ ʧʨʦʛʨʘʤʤʥʦʤʫ ʦʙʝʩʧʝʯʝ-
ʥʠèʁ (Karl E. Wiegers, çSoftware Requirementsè). 

 

ʂʘʢ ʧʨʝʜʤʝʪʥʫʶ ʦʙʣʘʩʪʴ ʮʝʣʠʢʦʤ, ʪʘʢ ʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʜʘʥʥʳʝ ʥʘ ʵʪʦʤ 
ʫʨʦʚʥʝ ʤʦʞʥʦ ʦʧʠʩʳʚʘʪʴ ʨʘʟʣʠʯʥʳʤʠ ʤʦʜʝʣʷʤʠ (ʥʘʧʨʠʤʝʨ, ʩʝʤʘʥʪʠʯʝʩʢʦʡ, ʛʨʘʬʦ-
ʚʦʡ, çʩʫʱʥʦʩʪʴ-ʩʚʷʟʴè). ɺ ʢʘʯʝʩʪʚʝ ʩʧʦʩʦʙʘ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʤʦʜʝʣʠ ʯʘʱʝ ʚʩʝʛʦ ʠʩ-
ʧʦʣʴʟʫʝʪʩʷ UML ʠʣʠ ʧʨʦʩʪʦʝ ʩʣʦʚʝʩʥʦʝ ʦʧʠʩʘʥʠʝ (ʯʪʦ ʦʩʦʙʝʥʥʦ ʫʜʦʙʥʦ ʜʣʷ ʦʙʩʫʞ-
ʜʝʥʠʷ ʤʦʜʝʣʠ ʩ ʧʨʝʜʩʪʘʚʠʪʝʣʝʤ ʟʘʢʘʟʯʠʢʘ, ʥʝ ʷʚʣʷʶʱʠʤʩʷ IT-ʩʧʝʮʠʘʣʠʩʪʦʤ). 

ʇʦʜʨʦʙʥʦʩʪʠ ʨʝʘʣʠʟʘʮʠʠ ʵʪʦʡ ʟʘʜʘʯʠ ʙʫʜʫʪ ʨʘʩʩʤʦʪʨʝʥʳ ʚ ʛʣʘʚʝ çʇʨʦʝʢʪʠ-
ʨʦʚʘʥʠʝ ʥʘ ʠʥʬʦʣʦʛʠʯʝʩʢʦʤ ʫʨʦʚʥʝ{283}è. 
 

 

ɼʘʪʘʣʦʛʠʯʝʩʢʠʡ ʫʨʦʚʝʥʴ (ʯʘʩʪʦ ʝʛʦ ʥʘʟʳʚʘʶʪ ʧʨʦʩʪʦ çʣʦʛʠʯʝʩʢʠʤè, logi-
cal level8) ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʜʝʪʘʣʠʟʠʨʫʝʪ ʠʥʬʦʣʦʛʠʯʝʩʢʫʶ ʤʦʜʝʣʴ, ʧʨʝʚʨʘ-
ʱʘʷ ʝʸ ʚ ʣʦʛʠʯʝʩʢʫʶ ʩʭʝʤʫ (logical schema9), ʥʘ ʢʦʪʦʨʦʡ ʨʘʥʝʝ ʚʳʷʚʣʝʥ-
ʥʳʝ ʩʫʱʥʦʩʪʠ, ʘʪʨʠʙʫʪʳ ʠ ʩʚʷʟʠ ʦʬʦʨʤʣʷʶʪʩʷ ʩʦʛʣʘʩʥʦ ʧʨʘʚʠʣʘʤ ʤʦʜʝ-
ʣʠʨʦʚʘʥʠʷ ʜʣʷ ʚʳʙʨʘʥʥʦʛʦ ʚʠʜʘ ʙʘʟʳ ʜʘʥʥʳʭ (ʚʦʟʤʦʞʥʦ, ʜʘʞʝ ʩ ʫʯʸʪʦʤ 
ʢʦʥʢʨʝʪʥʦʡ ʉʋɹɼ). 
 

ʋʧʨʦʱʸʥʥʦ: ʦʧʠʩʘʥʠʝ ʧʨʝʜʤʝʪʦʚ ʠ ʷʚʣʝʥʠʡ ʨʝʘʣʴʥʦʛʦ ʤʠʨʘ ʧʦ ʧʨʘʚʠʣʘʤ 
ʚʳʙʨʘʥʥʦʡ ʉʋɹɼ. 

 

ɺʦ ʤʥʦʛʠʭ ʩʨʝʜʩʪʚʘʭ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʙʘʟ ʜʘʥʥʳʭ, ʧʦʜʜʝʨʞʠʚʘʶʱʠʭ ʨʘʟʜʝ-
ʣʝʥʠʝ ʣʠʰʴ ʥʘ çʣʦʛʠʯʝʩʢʦʝè ʠ çʬʠʟʠʯʝʩʢʦʝè ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʠʤʝʥʥʦ ʵʪʦʪ ʫʨʦʚʝʥʴ 
ʥʘʟʳʚʘʝʪʩʷ çʣʦʛʠʯʝʩʢʠʤè. 

ɿʜʝʩʴ ʫʞʝ ʧʦʷʚʣʷʶʪʩʷ ʚʧʦʣʥʝ ʧʨʠʚʳʯʥʳʝ ʪʘʙʣʠʮʳ{20}, ʧʦʣʷ{20}, ʢʣʶʯʠ{34}, 
ʩʚʷʟʠ{56}, ʯʘʩʪʴ ʠʥʜʝʢʩʦʚ{105} ʠ ʧʨʝʜʩʪʘʚʣʝʥʠʡ{339} ð ʚʩʸ ʪʦ, ʯʪʦ ʠ ʩʦʩʪʘʚʣʷʝʪ ʩʫʪʴ ʙʘʟʳ 
ʜʘʥʥʳʭ. ʇʦʩʢʦʣʴʢʫ ʨʝʘʣʠʟʘʮʠʷ ʵʪʠʭ ʦʙʲʝʢʪʦʚ ʟʘʚʠʩʠʪ ʦʪ ʚʠʜʘ ʙʘʟʳ ʜʘʥʥʳʭ (ʠ ʜʘʞʝ 
ʢʦʥʢʨʝʪʥʦʡ ʉʋɹɼ), ʟʜʝʩʴ ʫʞʝ ʥʝʣʴʟʷ ʩʪʨʦʠʪʴ ʩʪʨʦʛʦ ʘʙʩʪʨʘʢʪʥʫʶ ʤʦʜʝʣʴ, ʠ ʧʨʠʭʦ-
ʜʠʪʩʷ ʫʯʠʪʳʚʘʪʴ ʪʠʧʠʯʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʚʳʙʨʘʥʥʳʭ ʙʘʟʳ ʜʘʥʥʳʭ ʠ ʉʋɹɼ. 

ɺ ʢʘʯʝʩʪʚʝ ʩʧʦʩʦʙʘ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʤʦʜʝʣʠ ʥʘ ʵʪʦʤ ʫʨʦʚʥʝ ʯʘʱʝ ʚʩʝʛʦ ʙʫʜʝʪ 
ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ UML ʠʣʠ ʧʦʩʪʝʧʝʥʥʦ ʫʪʨʘʯʠʚʘʶʱʠʝ ʧʦʧʫʣʷʨʥʦʩʪʴ ʥʦʪʘʮʠʷ IDEF1X, 
ʥʦʪʘʮʠʷ ʏʝʥʘ ʠ ʠʤ ʧʦʜʦʙʥʳʝ. 

ʇʦʜʨʦʙʥʦʩʪʠ ʨʝʘʣʠʟʘʮʠʠ ʵʪʦʡ ʟʘʜʘʯʠ ʙʫʜʫʪ ʨʘʩʩʤʦʪʨʝʥʳ ʚ ʛʣʘʚʝ çʇʨʦʝʢʪʠ-
ʨʦʚʘʥʠʝ ʥʘ ʜʘʪʘʣʦʛʠʯʝʩʢʦʤ ʫʨʦʚʥʝ{302}è. 

 
6 Conceptual level ð level of consideration at which all aspects deal with the interpretation and manipulation of information describing 

a particular universe of discourse or entity world in an information system (ISO/IEC 2382:2015, Information technology ð Vo-
cabulary). 

7 Conceptual model ð representation of the characteristics of a universe of discourse by means of entities and entity relationships 

(ISO/IEC 2382:2015, Information technology ð Vocabulary). 
8 Logical level ð level of consideration at which all aspects deal with a database and its architecture, consistent with a conceptual 

schema and the corresponding information base, but abstract from its physical implementation (ISO/IEC 2382:2015, Information 
technology ð Vocabulary). 

9 Logical schema ð part of the database schema that pertains to the logical level (ISO/IEC 2382:2015, Information technology ð 

Vocabulary). 
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ʉʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʜʘʪʘʣʦʛʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ ʤʥʦʛʦ (ʜʦʢʫʤʝʥʪʘʣʴʥʘʷ, 
ʬʘʢʪʦʛʨʘʬʠʯʝʩʢʘʷ, ʪʝʦʨʝʪʠʢʦ-ʛʨʘʬʦʚʘʷ, ʪʝʦʨʝʪʠʢʦ-ʤʥʦʞʝʩʪʚʝʥʥʘʷ, ʦʙʲ-
ʝʢʪʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʘʷ, ʦʩʥʦʚʘʥʥʘ ̫ʥʘ ʠʥʚʝʨʪʠʨʦʚʘʥʥʳʭ ʬʘʡʣʘʭ ʠ ʪ.ʜ.). 
ʀ ʢʘʞʜʘʷ ʠʟ ʥʠʭ ʧʦʨʦʜʠʣʘ ʩʚʦʡ ʚʠʜ ʙʘʟ ʜʘʥʥʳʭ (ʠʥʦʛʜʘ ð ʥʝʩʢʦʣʴʢʦ ʚʠ-
ʜʦʚ). 
 

ɼʘʥʥʘʷ ʢʥʠʛʘ ʧʦʩʚʷʱʝʥʘ ʨʝʣʷʮʠʦʥʥʳʤ ʙʘʟʘʤ ʜʘʥʥʳʭ, ʥʦ ʦʩʪʘʣʴʥʳʝ (ʦʩ-
ʥʦʚʥʳʝ) ʭʦʪʷ ʙʳ ʧʝʨʝʯʠʩʣʠʤ: ʢʘʨʪʦʪʝʢʠ, ʩʝʪʝʚʳʝ ʙʘʟʳ ʜʘʥʥʳʭ, ʠʝʨʘʨʭʠ-
ʯʝʩʢʠʝ ʙʘʟʳ ʜʘʥʥʳʭ, ʤʥʦʛʦʤʝʨʥʳʝ ʙʘʟʳ ʜʘʥʥʳʭ, ʦʙʲʝʢʪʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥ-
ʥʳʝ ʙʘʟʳ ʜʘʥʥʳʭ, ʜʝʜʫʢʪʠʚʥʳʝ ʙʘʟʳ ʜʘʥʥʳʭ, NoSQL ʙʘʟʳ ʜʘʥʥʳʭ ʠ ʪ.ʜ. 

 

 

ʌʠʟʠʯʝʩʢʠʡ ʫʨʦʚʝʥʴ (physical level10) ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʨʦʜʦʣʞʘʝʪ ʜʝʪʘʣʠ-
ʟʘʮʠʶ ʠ ʧʦʟʚʦʣʷʝʪ ʩʦʟʜʘʪʴ ʪ.ʥ. ʬʠʟʠʯʝʩʢʫʶ ʩʭʝʤʫ (physical schema11), ʥʘ 
ʢʦʪʦʨʦʡ ʤʘʢʩʠʤʘʣʴʥʦ ʫʯʠʪʳʚʘʶʪʩʷ ʪʝʭʥʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʨʘʙʦʪʳ ʢʦʥ-
ʢʨʝʪʥʦʡ ʉʋɹɼ ʠ ʝʸ ʚʦʟʤʦʞʥʦʩʪʠ ʧʦ ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʫʧʨʘʚʣʝʥʠʶ ʩʪʨʫʢʪʫ-
ʨʘʤʠ ʨʘʟʨʘʙʘʪʳʚʘʝʤʦʡ ʙʘʟʳ ʜʘʥʥʳʭ ʠ ʜʘʥʥʳʤʠ ʚ ʥʝʡ. 
 

ʋʧʨʦʱʸʥʥʦ: ʦʧʠʩʘʥʠʝ ʩʦʩʪʘʚʥʳʭ ʯʘʩʪʝʡ ʙʘʟʳ ʜʘʥʥʳʭ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, 
ʯʪʦʙʳ ʥʘ ʝʛʦ ʦʩʥʦʚʝ ʤʦʞʥʦ ʙʳʣʦ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʩʛʝʥʝʨʠʨʦʚʘʪʴ SQL-
ʢʦʜ ʜʣʷ ʩʦʟʜʘʥʠʷ ʙʘʟʳ ʜʘʥʥʳʭ. 

 

ɽʩʣʠ ʧʨʦʜʣʠʪʴ ʨʠʩʫʥʦʢ 1.2.a çʚʥʠʟè, ʢ ʝʱʸ ʙʦʣʴʰʝʤʫ ʫʨʦʚʥʶ ʜʝʪʘʣʠʟʘʮʠʠ, 
ʦʪ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʨʘʙʦʪʳ ʩ ʙʘʟʘʤʠ ʜʘʥʥʳʭ ʤʳ ʧʝʨʝʡʜʸʤ ʢ ʦʙʣʘʩʪʠ ʩʠʩʪʝʤʥʦʛʦ 
ʘʜʤʠʥʠʩʪʨʠʨʦʚʘʥʠʷ (ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʷ ʉʋɹɼ, ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤ,r ʩʝʪʝʚʦʡ ʠʥ-
ʬʨʘʩʪʨʫʢʪʫʨʳ ʠ ʪ.ʜ.) 

ʅʘ ʵʪʦʤ ʫʨʦʚʥʝ ʤʦʜʝʣʴ ʜʘʥʥʳʭ ʤʦʞʝʪ ʙʳʪʴ ʧʨʝʜʩʪʘʚʣʝʥʘ ʪʘʢ ʞʝ, ʢʘʢ ʠ ʥʘ 
ʧʨʝʜʳʜʫʱʝʤ (ʜʘʪʘʣʦʛʠʯʝʩʢʦʤ) ð ʯʘʱʝ ʚʩʝʛʦ, ʚ ʚʠʜʝ UML, ʥʦ ʦʜʥʦʡ ʣʠʰʴ ʛʨʘʬʠʯʝ-
ʩʢʦʡ ʬʦʨʤʳ ʟʜʝʩʴ ʥʝʜʦʩʪʘʪʦʯʥʦ, ʧʦʪʦʤʫ ʚ ʭʦʜ ʠʜʫʪ SQL-ʩʢʨʠʧʪʳ, ʩʣʦʚʝʩʥʳʝ ʦʧʠ-
ʩʘʥʠʷ ʥʝʦʙʭʦʜʠʤʳʭ ʠʟʤʝʥʝʥʠʡ ʠ ʥʘʩʪʨʦʝʢ, ʬʨʘʛʤʝʥʪʳ ʢʦʥʬʠʛʫʨʘʮʠʦʥʥʳʭ ʬʘʡʣʦʚ, 
ʧʦʜʛʦʪʦʚʣʝʥʥʳʝ cmd/bash-ʩʢʨʠʧʪʳ, reg-ʬʘʡʣʳ ʠ ʪ.ʜ. 

ʇʦʜʨʦʙʥʦʩʪʠ ʨʝʘʣʠʟʘʮʠʠ ʵʪʦʡ ʟʘʜʘʯʠ ʙʫʜʫʪ ʨʘʩʩʤʦʪʨʝʥʳ ʚ ʛʣʘʚʝ çʇʨʦʝʢʪʠ-
ʨʦʚʘʥʠʝ ʥʘ ʬʠʟʠʯʝʩʢʦʤ ʫʨʦʚʥʝ{313}è. 
 

 ʈʘʥʝʝ ʙʳʣʦ ʫʧʦʤʷʥʫʪʦ, ʯʪʦ ʣʶʙʘʷ ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʫʨʦʚʥʝʡ ʤʦʜʝʣʠʨʦʚʘʥʠʷ 
ʜʦʧʫʩʢʘʝʪ ʢʘʢ ʥʠʩʭʦʜʷʱʝʝ, ʪʘʢ ʠ ʚʦʩʭʦʜʷʱʝʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ. ʇʦʷʩʥʠʤ ʧʦʜʨʦʙʥʝʝ. 
 

 

ʅʠʩʭʦʜʷʱʝʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ (top-down12 design) ð ʚ ʢʦʥʪʝʢʩʪʝ ʧʨʦʝʢʪʠ-
ʨʦʚʘʥʠʷ ʙʘʟ ʜʘʥʥʳʭ ʯʘʩʪʦ ʥʘʟʳʚʘʝʪʩʷ çʧʨʦʝʢʪʠʨʦʚʘʥʠʝʤ ʦʪ ʧʨʝʜʤʝʪʥʦʡ 
ʦʙʣʘʩʪʠè, ʧʨʝʜʧʦʣʘʛʘʝʪ ʜʚʠʞʝʥʠʷ ʦʪ ʩʘʤʦʛʦ ʚʳʩʦʢʦʛʦ ʫʨʦʚʥʷ ʤʦʜʝʣʠʨʦ-
ʚʘʥʠʷ (ʠʥʬʦʣʦʛʠʯʝʩʢʦʛʦ) ʚʥʠʟ ʢ ʩʘʤʦʤʫ ʥʠʟʢʦʤʫ (ʬʠʟʠʯʝʩʢʦʤʫ). 
 

ʋʧʨʦʱʸʥʥʦ: ʥʘʯʠʥʘʝʤ ʦʙʱʘʪʴʩʷ ʩ ʟʘʢʘʟʯʠʢʦʤ, ʘ ʧʦʪʦʤ ʜʫʤʘʝʤ, ʢʘʢ ʨʝʘ-
ʣʠʟʦʚʘʪʴ ʝʛʦ ʪʨʝʙʦʚʘʥʠʷ. 

 
  

 
10 Physical level ð level of consideration at which all aspects deal with the physical representation of data structures and with 

mapping them on corresponding storage organizations and their access operations in a data processing system (ISO/IEC 
2382:2015, Information technology ð Vocabulary). 

11 Physical schema ð part of the database schema that pertains to the physical level (ISO/IEC 2382:2015, Information technology 

ð Vocabulary). 
12 Top-down ð pertaining to a method or procedure that starts at the highest level of abstraction and proceeds towards the lowest 

level (ISO/IEC 2382:2015, Information technology ð Vocabulary). 
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ɺʦʩʭʦʜʷʱʝʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ (bottom-up13 design) ð ʚ ʢʦʥʪʝʢʩʪʝ ʧʨʦʝʢ-
ʪʠʨʦʚʘʥʠʷ ʙʘʟ ʜʘʥʥʳʭ ʯʘʩʪʦ ʥʘʟʳʚʘʝʪʩʷ çʧʨʦʝʢʪʠʨʦʚʘʥʠʝʤ ʦʪ ʟʘʧʨʦʩʦʚè, 
ʧʨʝʜʧʦʣʘʛʘʝʪ ʜʚʠʞʝʥʠʷ ʦʪ ʩʘʤʦʛʦ ʥʠʟʢʦʛʦ ʫʨʦʚʥʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ (ʬʠʟʠ-
ʯʝʩʢʦʛʦ) ʚʚʝʨʭ ʢ ʩʘʤʦʤʫ ʚʳʩʦʢʦʤʫ (ʠʥʬʦʣʦʛʠʯʝʩʢʦʤʫ). 
 

ʋʧʨʦʱʸʥʥʦ: ʩʤʦʪʨʠʤ, ʯʪʦ ʠ ʢʘʢ ʫ ʥʘʩ ʧʦʣʫʯʘʝʪʩʷ ʨʝʘʣʠʟʦʚʘʪʴ, ʠ ʧʦʪʦʤ 
ʜʫʤʘʝʤ, ʢʘʢ ʩ ʧʦʤʦʱʴʶ ʵʪʦʛʦ ʚʳʧʦʣʥʠʪʴ ʪʨʝʙʦʚʘʥʠʷ ʟʘʢʘʟʯʠʢʘ. 

 

 ʅʘ ʧʨʘʢʪʠʢʝ, ʯʪʦʙʳ ʧʦʣʫʯʠʚʰʘʷʩʷ ʙʘʟʘ ʜʘʥʥʳʭ ʫʜʦʚʣʝʪʚʦʨʷʣʘ ʚʩʝʤ ʢʣʶʯʝ-
ʚʳʤ ʪʨʝʙʦʚʘʥʠʷʤ (ʙʫʜʫʪ ʨʘʩʩʤʦʪʨʝʥʳ ʦʯʝʥʴ ʩʢʦʨʦ{11}), ʦʙʘ ʥʘʧʨʘʚʣʝʥʠʷ ʧʨʦʝʢʪʠʨʦ-
ʚʘʥʠʷ ʧʨʠʤʝʥʷʶʪʩʷ ʧʦʧʝʨʝʤʝʥʥʦ. ʆʪʩʶʜʘ ʩʣʝʜʫʝʪ, ʯʪʦ ʧʨʦʮʝʩʩ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ 
ʷʚʣʷʝʪʩʷ ʠʪʝʨʘʮʠʦʥʥʳʤ, ʠ ʥʝʚʦʟʤʦʞʥʦ çʩʜʝʣʘʪʴ ʠ ʟʘʙʳʪʴè ʤʦʜʝʣʴ ʥʘ ʢʘʢʦʤ-ʪʦ 
ʫʨʦʚʥʝ, ʧʦʣʥʦʩʪʴʶ ʧʝʨʝʢʣʶʯʠʚʰʠʩʴ ʥʘ ʜʨʫʛʦʡ. 
 ɽʩʣʠ ʧʦʧʳʪʘʪʴʩʷ ʩʦʚʝʨʰʠʪʴ ʪʘʢʫʶ ʦʰʠʙʢʫ, ʚʳʙʨʘʚ ʩʪʨʦʛʦ ʦʜʥʦ ʠʟ ʥʘʧʨʘʚʣʝ-
ʥʠʡ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ (ʜʘ ʝʱʸ ʠ ʥʝ ʧʝʨʝʩʤʘʪʨʠʚʘʷ ʧʨʦʡʜʝʥʥʳʡ ʧʫʪʴ ʩ ʮʝʣʴʶ ʦʙʥʘʨʫ-
ʞʝʥʠʷ ʠ ʠʩʧʨʘʚʣʝʥʠʷ ʦʰʠʙʦʢ), ʧʦʯʪʠ ʛʘʨʘʥʪʠʨʦʚʘʥʥʦ ʙʫʜʝʪ ʥʘʨʫʰʝʥʦ ʦʜʥʦ ʠʟ ʩʣʝ-
ʜʫʶʱʠʭ ʪʨʝʙʦʚʘʥʠʡ, ʧʨʝʜʲʷʚʣʷʝʤʳʭ ʢ ʣʶʙʦʡ ʙʘʟʝ ʜʘʥʥʳʭ (ʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʝʸ 
ʤʦʜʝʣʷʤ): 
Å ʘʜʝʢʚʘʪʥʦʩʪʴ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ; 
Å ʫʜʦʙʩʪʚʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ; 
Å ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ; 
Å ʟʘʱʠʱʸʥʥʦʩʪʴ ʜʘʥʥʳʭ. 

 

ʂʘʥʦʥʠʯʝʩʢʠʭ ʦʧʨʝʜʝʣʝʥʠʡ ʟʜʝʩʴ ʥʝ ʩʫʱʝʩʪʚʫʝʪ, ʥʦ ʩʘʤʠ ʠʜʝʠ ʢʨʘʡʥʝ 
ʚʘʞʥʳ, ʧʦʪʦʤʫ ʤʳ ʨʘʩʩʤʦʪʨʠʤ ʠʭ ʧʦʜʨʦʙʥʦ ʠ ʩ ʧʨʠʤʝʨʘʤʠ. 
 

 

ʉ ʙʦʣʝʝ ʩʪʨʦʛʦʡ ʪʨʘʢʪʦʚʢʦʡ ʥʝʢʦʪʦʨʳʭ ʠʟ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʟʜʝʩʴ ʪʨʝʙʦ-
ʚʘʥʠʡ ʤʦʞʥʦ ʦʟʥʘʢʦʤʠʪʴʩʷ ʚ ʢʥʠʛʝ çʆʩʥʦʚʳ ʙʘʟ ʜʘʥʥʳʭè (ʂʫʟʥʝʮʦʚ ʉ.ɼ.) 

 

ɸʜʝʢʚʘʪʥʦʩʪʴ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ ʚʳʨʘʞʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʙʘʟʘ ʜʘʥʥʳʭ 
ʜʦʣʞʥʘ ʧʦʟʚʦʣʷʪʴ ʚʳʧʦʣʥʷʪʴ ʚʩʝ ʥʝʦʙʭʦʜʠʤʳʝ ʦʧʝʨʘʮʠʠ, ʢʦʪʦʨʳʝ ʦʙʲʝʢʪʠʚʥʦ 
ʥʫʞʥʳ ʚ ʨʝʘʣʴʥʦʡ ʞʠʟʥʠ ʚ ʢʦʥʪʝʢʩʪʝ ʪʦʡ ʨʘʙʦʪʳ, ʜʣʷ ʢʦʪʦʨʦʡ ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʙʘʟʘ 
ʜʘʥʥʳʭ. 
 ʃʫʯʰʝ ʚʩʝʛʦ ʚʳʧʦʣʥʠʪʴ ʵʪʦ ʪʨʝʙʦʚʘʥʠʝ ʧʦʟʚʦʣʷʝʪ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʥʘ ʠʥʬʦ-
ʣʦʛʠʯʝʩʢʦʤ ʫʨʦʚʥʝ (ʪ.ʢ. ʵʪʦʪ ʫʨʦʚʝʥʴ ʙʣʠʞʝ ʚʩʝʛʦ ʥʘʭʦʜʠʪʩʷ ʢ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ 
ʠ ʪʨʝʙʦʚʘʥʠʷʤ ʟʘʢʘʟʯʠʢʘ), ʥʦ ʜʣʷ ʚʳʷʚʣʝʥʠʷ ʥʝʢʦʪʦʨʳʭ ʦʰʠʙʦʢ ʥʝʠʟʙʝʞʥʦ ʧʨʠ-
ʜʸʪʩʷ ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʠ ʤʦʜʝʣʠ ʥʘ ʜʨʫʛʠʭ ʫʨʦʚʥʷʭ. ɸ ʩʫʪʴ ʵʪʦʛʦ ʪʨʝʙʦʚʘʥʠʷ ʥʘʠʙʦ-
ʣʝʝ ʥʘʛʣʷʜʥʦ ʦʪʨʘʞʘʶʪ ʧʨʠʤʝʨʳ ʝʛʦ ʥʘʨʫʰʝʥʠʷ. 
 ʉʥʘʯʘʣʘ ʨʘʩʩʤʦʪʨʠʤ ʩʦʚʝʨʰʝʥʥʦ ʪʨʠʚʠʘʣʴʥʳʡ ʧʨʠʤʝʨ. ɼʦʧʫʩʪʠʤ, ʜʣʷ ʭʨʘ-
ʥʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʦ ʯʝʣʦʚʝʢʝ ʙʳʣʦ ʩʧʨʦʝʢʪʠʨʦʚʘʥʦ ʦʪʥʦʰʝʥʠʝ, ʧʨʝʜʩʪʘʚʣʝʥʥʦʝ 
ʩʣʝʜʫʶʱʝʡ ʩʭʝʤʦʡ (ʨʠʩʫʥʦʢ 1.2.b): 

 

ʈʠʩʫʥʦʢ 1.2.b ð ʊʨʠʚʠʘʣʴʥʳʡ ʧʨʠʤʝʨ ʥʘʨʫʰʝʥʠʷ ʘʜʝʢʚʘʪʥʦʩʪʠ 
ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ  

 
13 Bottom-up ð pertaining to a method or procedure that starts at the lowest level of abstraction and proceeds towards the highest 

level (ISO/IEC 2382:2015, Information technology ð Vocabulary). 
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 ʉʨʘʟʫ ʞʝ ʙʨʦʩʘʝʪʩʷ ʚ ʛʣʘʟʘ, ʯʪʦ cpu _frequency  (ʯʘʩʪʦʪʘ ʧʨʦʮʝʩʩʦʨʘ) ʥʝ 

ʷʚʣʷʝʪʩʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʡ ʯʝʣʦʚʝʢʘ (ʧʦ ʢʨʘʡʥʝʡ ʤʝʨʝ, ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ). ɸ ʧʦ-
ʪʦʤʫ ʩʦʚʝʨʰʝʥʥʦ ʥʝʧʦʥʷʪʥʦ, ʯʪʦ ʧʠʩʘʪʴ ʚ ʵʪʦ ʧʦʣʝ. 
 ɽʩʣʠ ʥʝʤʥʦʛʦ ʧʦʜʫʤʘʪʴ, ʪʘʢʞʝ ʩʪʘʥʦʚʠʪʩʷ ʦʯʝʚʠʜʥʳʤ, ʯʪʦ ʚ ʵʪʦʤ ʦʪʥʦʰʝʥʠʠ 
ʥʝ ʭʚʘʪʘʝʪ ʤʥʦʛʠʭ ʩʚʦʡʩʪʚ, ʚʝʜʴ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʯʝʣʦʚʝʢʘ ʥʝ ʟʘʢʘʥʯʠʚʘʶʪʩʷ ʥʘ ʬʘ-
ʤʠʣʠʠ, ʠʤʝʥʠ ʠ ʦʪʯʝʩʪʚʝ. 
 

 ʈʘʩʩʤʦʪʨʠʤ ʯʫʪʴ ʙʦʣʝʝ ʙʣʠʟʢʠʡ ʢ ʨʝʘʣʴʥʦʩʪʠ ʧʨʠʤʝʨ ʦʰʠʙʢʠ ʧʨʦʝʢʪʠʨʦʚʘ-
ʥʠʷ (ʟʜʝʩʴ ʜʘʞʝ ʦʙʦʡʜʸʤʩʷ ʙʝʟ ʨʠʩʫʥʢʘ). ɼʦʧʫʩʪʠʤ, ʤʳ ʨʘʟʨʘʙʘʪʳʚʘʝʤ ʙʘʟʫ ʜʘʥ-
ʥʳʭ ʜʣʷ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʨʘʙʦʪʳ ʜʝʢʘʥʘʪʘ ʫʥʠʚʝʨʩʠʪʝʪʘ. ʉʦʦʪʚʝʪʩʪʚʫʶʱʝʝ ʧʨʠʣʦ-
ʞʝʥʠʝ ʫʞʝ ʚʚʝʜʝʥʦ ʚ ʵʢʩʧʣʫʘʪʘʮʠʶ, ʧʨʦʰʣʦ ʢʘʢʦʝ-ʪʦ ʚʨʝʤʷ, ʠ ʪʫʪ ʥʘʤ ʟʚʦʥʷʪ ʟʘʢʘʟ-
ʯʠʢʠ ʠ ʩʧʨʘʰʠʚʘʶʪ: çɸ ʢʘʢ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʩʪʫʜʝʥʪ ʫʰʸʣ ʚ ʘʢʘʜʝʤʠʯʝʩʢʠʡ ʦʪʧʫʩʢ?è 
 ʀ ʤʳ ʚʜʨʫʛ ʧʦʥʠʤʘʝʤ, ʯʪʦé ʥʠʢʘʢ. ʏʪʦ ʤʳ ʥʝ ʧʦʜʫʤʘʣʠ ʦ ʪʘʢʦʡ ʩʠʪʫʘʮʠʠ, ʠ 
ʥʠ ʧʨʠʣʦʞʝʥʠʝ (ʩ ʢʦʪʦʨʳʤ ʨʘʙʦʪʘʶʪ ʩʦʪʨʫʜʥʠʢʠ ʜʝʢʘʥʘʪʘ), ʥʠ ʥʘʰʘ ʙʘʟʘ ʜʘʥʥʳʭ 
ʥʝ ʠʤʝʶʪ ʚʦʟʤʦʞʥʦʩʪʠ ʩʦʭʨʘʥʠʪʴ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʜʘʥʥʳʝ. 
 ʕʪʘ ʩʠʪʫʘʮʠʷ ʷʚʣʷʝʪʩʷ ʥʝʧʨʠʷʪʥʦʡ (ʧʨʠʜʸʪʩʷ ʤʥʦʛʦ ʧʝʨʝʜʝʣʳʚʘʪʴ), ʥʦ ʦʥʘ 
ʤʝʨʢʥʝʪ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩʦ ʩʣʝʜʫʶʱʝʡ ð ʭʫʜʰʝʡ ʠʟ ʪʦʛʦ, ʯʪʦ ʤʦʞʝʪ ʩʣʫʯʠʪʴʩʷ. 
 

 ʈʘʩʩʤʦʪʨʠʤ ʪʨʝʪʠʡ (ʧʦ-ʥʘʩʪʦʷʱʝʤʫ ʩʪʨʘʰʥʳʡ) ʧʨʠʤʝʨ, ʧʨʦʜʦʣʞʠʚ ʪʝʤʫ ʘʚ-
ʪʦʤʘʪʠʟʘʮʠʠ ʨʘʙʦʪʳ ʜʝʢʘʥʘʪʘ. ɼʦʧʫʩʪʠʤ, ʯʪʦ ʠʥʬʦʨʤʘʮʠʷ ʦ ʚʟʘʠʤʦʩʚʷʟʠ ʧʨʝʜʤʝ-
ʪʦʚ, ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ ʠ ʩʪʫʜʝʥʪʦʚ ʭʨʘʥʠʣʘʩʴ ʚ ʙʘʟʝ ʜʘʥʥʳʭ, ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ (ʫʧʨʦ-
ʱʸʥʥʦ) ʩʣʝʜʫʶʱʝʡ ʩʭʝʤʦʡ (ʨʠʩʫʥʦʢ 1.2.c): 

 

ʈʠʩʫʥʦʢ 1.2.c ð ʋʧʨʦʱʸʥʥʘʷ ʩʭʝʤʘ ʙʘʟʳ ʜʘʥʥʳʭ, ʚ ʢʦʪʦʨʦʡ ʩʢʨʳʪʘ ʦʰʠʙʢʘ 
 

 ɺʩʝ ʪʨʠ ʦʪʥʦʰʝʥʠʷ ʧʦʧʘʨʥʦ ʩʦʝʜʠʥʝʥʳ ʩʚʷʟʷʤʠ çʤʥʦʛʠʝ ʢʦ ʤʥʦʛʠʤ{59}è, ʚʝʜʴ 
ʜʝʡʩʪʚʠʪʝʣʴʥʦ: 
Å ʢʘʞʜʳʡ ʩʪʫʜʝʥʪ ʠʟʫʯʘʝʪ ʤʥʦʛʦ ʧʨʝʜʤʝʪʦʚ, ʠ ʢʘʞʜʳʡ ʧʨʝʜʤʝʪ ʠʟʫʯʘʝʪ ʤʥʦʛʦ 
ʩʪʫʜʝʥʪʦʚ; 

Å ʢʘʞʜʳʡ ʧʨʝʜʤʝʪ ʤʦʞʝʪ ʚʝʩʪʠ ʤʥʦʛʦ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ, ʠ ʢʘʞʜʳʡ ʧʨʝʧʦʜʘʚʘ-
ʪʝʣʴ ʤʦʞʝʪ ʚʝʩʪʠ ʤʥʦʛʦ ʧʨʝʜʤʝʪʦʚ; 

Å ʢʘʞʜʳʡ ʩʪʫʜʝʥʪ ʦʙʫʯʘʝʪʩʷ ʫ ʤʥʦʛʠʭ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ, ʠ ʢʘʞʜʳʡ ʧʨʝʧʦʜʘʚʘ-
ʪʝʣʴ ʦʙʫʯʘʝʪ ʤʥʦʛʠʭ ʩʪʫʜʝʥʪʦʚ. 

 

ɼʦʧʫʩʪʠʤ, ʨʘʟʨʘʙʦʪʘʥʥʳʡ ʧʨʦʜʫʢʪ ʫʩʧʝʰʥʦ ʚʚʝʜʸʥ ʚ ʵʢʩʧʣʫʘʪʘʮʠʶ, ʧʨʦʰʣʦ 
ʤʥʦʛʦ ʣʝʪ, ʠ ʪʫʪ ʟʘʢʘʟʯʠʢ ʟʚʦʥʠʪ ʠ ʠʥʪʝʨʝʩʫʝʪʩʷ, ʢʘʢ ʜʣʷ ʦʯʝʥʴ ʚʘʞʥʦʛʦ ʦʪʯʸʪʘ ʧʦ-
ʢʘʟʘʪʴ ʩʧʠʩʦʢ ʩʪʫʜʝʥʪʦʚ, ʫ ʢʦʪʦʨʳʭ ʧʨʦʬʝʩʩʦʨ ʀʚʘʥʦʚ ʚʸʣ ʚʳʩʰʫʶ ʤʘʪʝʤʘʪʠʢʫ. 
 ʅʠʢʘʢ. ʕʪʘ ʠʥʬʦʨʤʘʮʠʷ ʥʝ ʩʦʭʨʘʥʷʣʘʩʴ ʚ ʙʘʟʝ ʜʘʥʥʳʭ. ʊʘʤ ʝʩʪʴ ʣʠʰʴ ʠʥ-
ʬʦʨʤʘʮʠʷ ʦ ʪʦʤ, ʯʪʦ ʧʨʦʬʝʩʩʦʨ ʀʚʘʥʦʚ (ʚʤʝʩʪʝ ʩ ʝʱʸ ʪʨʝʤʷ ʜʝʩʷʪʢʘʤʠ ʢʦʣʣʝʛ) ʚʸʣ 
ʚʳʩʰʫʶ ʤʘʪʝʤʘʪʠʢʫ (ʠ ʝʱʸ ʚʦʩʝʤʴ ʧʨʝʜʤʝʪʦʚ). ɽʩʪʴ ʠʥʬʦʨʤʘʮʠʷ ʦ ʪʦʤ, ʢʘʢʠʝ ʩʪʫ-
ʜʝʥʪʳ ʫʯʠʣʠʩʴ ʫ ʧʨʦʬʝʩʩʦʨʘ ʀʚʘʥʦʚʘ, ʠ ʢʘʢʠʝ ʩʪʫʜʝʥʪʳ ʠʟʫʯʘʣʠ ʚʳʩʰʫʶ ʤʘʪʝʤʘ-
ʪʠʢʫ. ʅʦ ʥʠʢʘʢ ʥʝʚʦʟʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ, ʯʪʦ ʚʦʪ ʠʤʝʥʥʦ ʵʪʦʪ ʢʦʥʢʨʝʪʥʳʡ ʩʪʫʜʝʥʪ 
ʠʟʫʯʘʣ ʠʤʝʥʥʦ ʚʳʩʰʫʶ ʤʘʪʝʤʘʪʠʢʫ (ʘ ʥʝ ʜʨʫʛʦʡ ʧʨʝʜʤʝʪ) ʠʤʝʥʥʦ ʫ ʧʨʦʬʝʩʩʦʨʘ 
ʀʚʘʥʦʚʘ (ʘ ʥʝ ʫ ʢʦʛʦ-ʪʦ ʠʟ ʝʛʦ ʢʦʣʣʝʛ). (ɸʣʴʪʝʨʥʘʪʠʚʥʘʷ ʩʭʝʤʘ, ʫʩʪʨʘʥʷʶʱʘʷ ʜʘʥ-
ʥʫʶ ʧʨʦʙʣʝʤʫ, ʙʫʜʝʪ ʨʘʩʩʤʦʪʨʝʥʘ ʜʘʣʝʝ{166}.) 
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 ʕʪʦʪ ʧʨʠʤʝʨ ʧʦʪʦʤʫ ʠ ʥʘʟʚʘʥ ʩʘʤʳʤ ʩʪʨʘʰʥʳʤ, ʯʪʦ ʪʫʪ ʥʠʯʝʛʦ ʥʝʣʴʟʷ ʠʩʧʨʘ-
ʚʠʪʴ. ɼʘʞʝ ʝʩʣʠ ʤʳ ʜʦʨʘʙʦʪʘʝʤ ʧʨʠʣʦʞʝʥʠʝ ʠ ʙʘʟʫ ʜʘʥʥʳʭ, ʪʨʝʙʫʝʤʘʷ ʟʘʢʘʟʯʠʢʦʤ 
ʠʥʬʦʨʤʘʮʠʷ ʚʩʸ ʨʘʚʥʦ ʦʩʪʘʥʝʪʩʷ ʫʪʝʨʷʥʥʦʡ ʥʘʚʩʝʛʜʘ. ɸ ʚʝʜʴ ʟʘʢʘʟʯʠʢ ʙʳʣ ʧʦʣʥʦ-
ʩʪʴʶ ʫʚʝʨʝʥ, ʯʪʦ ʦʥʘ ʝʩʪʴ ʠ ʜʦʩʪʫʧʥʘ. 
 

 ɺ ʧʨʠʥʮʠʧʝ, ʧʨʠ ʛʨʘʤʦʪʥʦʤ ʧʦʜʭʦʜʝ ʢ ʩʙʦʨʫ ʪʨʝʙʦʚʘʥʠʡ ʪʘʢʠʝ ʦʰʠʙʢʠ (ʢʘʢ ʚ 
ʧʨʠʤʝʨʘʭ ʧʨʦ ʜʝʢʘʥʘʪ) ʚʳʷʚʣʷʶʪʩʷ ʠ ʧʨʠ ʥʠʩʭʦʜʷʱʝʤ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ, ʥʦ ʥʘʤʥʦʛʦ 
ʣʝʛʯʝ ʟʘʤʝʪʠʪʴ ʠʭ ʧʨʠ ʚʦʩʭʦʜʷʱʝʤ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ, ʢʦʛʜʘ ʤʳ ʟʘʜʫʤʳʚʘʝʤʩʷ ʦ ʪʦʤ, 
ʢʘʢʠʝ ʢʦʥʢʨʝʪʥʦ ʟʘʜʘʯʠ ʙʫʜʝʪ ʨʝʰʘʪʴ ʧʦʣʴʟʦʚʘʪʝʣʴ, ʠ ʢ ʚʳʧʦʣʥʝʥʠʶ ʢʘʢʠʭ ʟʘʧʨʦ-
ʩʦʚ ʢ ʙʘʟʝ ʜʘʥʥʳʭ ʵʪʦ ʧʨʠʚʝʜʸʪ. 
 

 ʉʫʱʝʩʪʚʫʝʪ ʝʱʸ ʦʜʥʘ ʬʦʨʤʘ ʥʘʨʫʰʝʥʠʷ ʘʜʝʢʚʘʪʥʦʩʪʠ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ 
ð ʥʘʨʫʰʝʥʠʷ ʥʦʨʤʘʣʠʟʘʮʠʠ, ʢʦʪʦʨʳʝ ʧʨʠʚʦʜʷʪ ʢ ʚʦʟʥʠʢʥʦʚʝʥʠʶ ʘʥʦʤʘʣʠʡ ʦʧʝʨʘ-
ʮʠʡ ʩ ʜʘʥʥʳʤʠ{160}. ʅʦ ʵʪʦʪ ʚʦʧʨʦʩ ʥʘʩʪʦʣʴʢʦ ʚʘʞʝʥ ʠ ʦʙʰʠʨʝʥ, ʯʪʦ ʝʤʫ ʧʦʩʚʷʱʸʥ 
ʦʪʜʝʣʴʥʳʡ ʨʘʟʜʝʣ{160}. 
 

ʋʜʦʙʩʪʚʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ (ʚ ʢʦʥʪʝʢʩʪʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʙʘʟ ʜʘʥʥʳʭ) ʥʝ ʩʚʷ-
ʟʘʥʦ ʩ ʫʜʦʙʩʪʚʦʤ ʜʣʷ ʢʦʥʝʯʥʦʛʦ ʧʦʣʴʟʦʚʘʪʝʣʷ (ʢʦʪʦʨʳʡ ʤʦʞʝʪ ʜʘʞʝ ʥʝ ʟʥʘʪʴ, ʯʪʦ ʚ 
ʤʠʨʝ ʩʫʱʝʩʪʚʫʶʪ ʢʘʢʠʝ-ʪʦ ʙʘʟʳ ʜʘʥʥʳʭ). ʕʪʦʪ ʪʝʨʤʠʥ ʦʪʥʦʩʠʪʩʷ ʢ ʠʩʧʦʣʴʟʦʚʘʥʠʶ 
ʙʘʟʳ ʜʘʥʥʳʭ ʚ ʩʣʝʜʫʶʱʠʭ ʩʠʪʫʘʮʠʷʭ: 
Å ʧʨʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʩ ʧʨʠʣʦʞʝʥʠʷʤʠ (ʚ ʦʩʥʦʚʥʦʤ, ʟʜʝʩʴ ʫʧʦʨ ʜʝʣʘʝʪʩʷ ʥʘ 
ʧʨʦʩʪʦʪʫ ʠ ʣʸʛʢʦʩʪʴ ʥʘʧʠʩʘʥʠʷ ʙʝʟʦʰʠʙʦʯʥʳʭ ʟʘʧʨʦʩʦʚ); 

Å ʚ ʧʨʦʮʝʩʩʝ ʝʸ ʜʘʣʴʥʝʡʰʝʛʦ ʨʘʟʚʠʪʠʷ (ʠ ʪʦʛʜʘ ʛʦʚʦʨʷʪ ʦ ʪʘʢʠʭ ʧʦʢʘʟʘʪʝʣʷʭ 
ʢʘʯʝʩʪʚʘ, ʢʘʢ ʧʦʜʜʝʨʞʠʚʘʝʤʦʩʪʴ ʠ ʩʦʧʨʦʚʦʞʜʘʝʤʦʩʪʴ).  

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʝʯʴ ʠʜʸʪ ʦʙ çʫʜʦʙʩʪʚʝ ʜʣʷ ʧʨʦʛʨʘʤʤʠʩʪʘè. ʇʦʯʝʤʫ ʵʪʦ 
ʚʘʞʥʦ? ʏʝʤ ʣʫʯʰʝ ʙʘʟʘ ʜʘʥʥʳʭ ʦʪʚʝʯʘʝʪ ʜʘʥʥʦʤʫ ʪʨʝʙʦʚʘʥʠʶ, ʪʝʤ ʧʨʦʱʝ ʠ ʙʳʩʪ-
ʨʝʝ ʧʨʦʛʨʘʤʤʠʩʪʳ ʤʦʛʫʪ ʦʨʛʘʥʠʟʦʚʘʪʴ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ ʥʝʡ, ʜʦʧʫʩʢʘʷ ʤʠʥʠʤʫʤ 
ʦʰʠʙʦʢ ʠ ʩ ʤʝʥʴʰʠʤʠ ʟʘʪʨʘʪʘʤʠ ʨʝʰʘʷ ʚʦʧʨʦʩʳ ʙʳʩʪʨʦʜʝʡʩʪʚʠʷ, ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ 
ʪ.ʜ. 

ʇʨʝʢʨʘʩʥʦʡ ʠʣʣʶʩʪʨʘʮʠʝʡ ʨʘʟʥʠʮʳ ʚ ʫʜʦʙʩʪʚʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʙʘʟʳ ʜʘʥʥʳʭ 
ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʝʸ ʤʦʜʝʣʠ, ʤʦʞʝʪ ʙʳʪʴ ʧʨʠʤʝʨ ʩ ʦʧʨʝʜʝʣʝʥʠʝʤ ʥʦʤʝʨʘ ʜʥʷ ʥʝ-
ʜʝʣʠ ʠ ʥʦʤʝʨʘ ʥʝʜʝʣʠ ʚ ʤʝʩʷʮʝ ʥʘ ʦʩʥʦʚʝ ʫʢʘʟʘʥʥʦʡ ʜʘʪʳ (ʩʤ. ʦʯʝʥʴ ʧʦʜʨʦʙʥʦʝ 
ʦʧʠʩʘʥʠʝ ʵʪʦʡ ʟʘʜʘʯʠ ʩ ʨʝʰʝʥʠʝʤ ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʢʥʠʛʝ14). 

ʇʦʢʘ ʜʘʪʘ ʭʨʘʥʠʪʩʷ ʚ ʚʠʜʝ ʝʜʠʥʦʛʦ ʟʥʘʯʝʥʠʷ, ʧʨʠʭʦʜʠʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʟʘ-
ʧʨʦʩ ʥʘ ʮʝʣʳʡ ʵʢʨʘʥ, ʧʨʠʯʸʤ ʜʣʷ ʢʘʞʜʦʡ ʉʋɹɼ ʚ ʥʸʤ ʧʦʷʚʣʷʝʪʩʷ ʩʚʦʷ çʤʘʛʠʷè ʚ 
ʚʠʜʝ ʯʠʩʣʦʚʳʭ ʢʦʥʩʪʘʥʪ, ʩʣʘʙʦ ʜʦʢʫʤʝʥʪʠʨʦʚʘʥʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʬʫʥʢʮʠʡ ʠ ʪʦʤʫ ʧʦ-
ʜʦʙʥʳʭ ʢʨʘʡʥʝ ʦʧʘʩʥʳʭ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʚʦʟʤʦʞʥʦʩʪʠ ʜʦʧʫʩʪʠʪʴ ʦʰʠʙʢʫ ʤʦʤʝʥʪʦʚ. 

ʅʦ ʤʦʜʝʣʴ ʙʘʟʳ ʜʘʥʥʳʭ ʤʦʞʥʦ ʠʟʤʝʥʠʪʴ. ʄʦʞʥʦ ʭʨʘʥʠʪʴ ʠʩʢʦʤʳʝ ʟʥʘʯʝʥʠʷ 
ʚ ʩʘʤʦʡ ʪʘʙʣʠʮʝ (ʠ ʚʳʯʠʩʣʷʪʴ ʠʭ ʪʨʠʛʛʝʨʘʤʠ{349}) ʠʣʠ ʩʦʟʜʘʪʴ ʧʨʝʜʩʪʘʚʣʝʥʠʝ{339} (ʠ 
çʟʘʤʘʩʢʠʨʦʚʘʪʴè ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʟʘʧʨʦʩ ʚ ʥʸʤ). ʊʦʛʜʘ ʜʣʷ ʧʨʦʛʨʘʤʤʠʩʪʘ, ʦʨʛʘ-
ʥʠʟʫʶʱʝʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʧʨʠʣʦʞʝʥʠʷ ʩ ʙʘʟʦʡ ʜʘʥʥʳʭ ʟʘʜʘʯʘ ʩʚʝʜʸʪʩʷ ʢ ʪʨʠʚʠ-
ʘʣʴʥʦʤʫ SELECT ʜʣʠʥʦʡ ʚ ʧʘʨʫ ʩʪʨʦʢ (ʩʭʝʤʘʪʠʯʥʦ ʠʜʝʷ ʧʦʢʘʟʘʥʘ ʥʘ ʨʠʩʫʥʢʝ 1.2.d). 

  

 
14 çʈʘʙʦʪʘ ʩ MySQL, MS SQL Server ʠ Oracle ʚ ʧʨʠʤʝʨʘʭè (ʉ.ʉ. ʂʫʣʠʢʦʚ), ʟʘʜʘʯʘ 7.4.1.a [http://svyatoslav.biz/database_book/] 

http://svyatoslav.biz/database_book/
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MS SQL ɿʘʧʨʦʩ ʜʦ ʧʨʘʚʢʠ ʤʦʜʝʣʠ 
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WITH [iso_week_data] AS 

 ( SELECT CASE 

          WHEN DATEPART( iso_week ,  

                CONVERT( VARCHAR( 6),  [sb_start] ,  112 )  + '01' )  >   

               DATEPART( dy ,  

                CONVERT( VARCHAR( 6),  [sb_start] ,  112 )  + '01' )  

          THEN 0 

          ELSE DATEPART( iso_week ,  

                CONVERT( VARCHAR( 6),  [sb_start] ,  112 )  + '01' )  

         END AS [real_iso_week_of_month_start] ,  

         CASE 

          WHEN DATEPART( iso_week ,  [sb_start] )  > 

               DATEPART( dy ,  [sb_start] )  

          THEN 0 

          ELSE DATEPART( iso_week ,  [sb_start] )  

         END AS [real_iso_week_of_this_date] ,  

         [sb_start] , [sb_id]  

  FROM [subscriptions] )  

 SELECT [sb_id] , [sb_start] ,  

        CASE 

         WHEN DATEPART( dw,  

              DATEADD( day ,  - 1, CONVERT( VARCHAR( 6),  [sb_start] ,  112)  

              + '01' ))  <= DATEPART( dw,  DATEADD( day ,  - 1,  [sb_start] ))  

         THEN [real_iso_week_of_this_date] -  

              [real_iso_week_of_month_start] + 1 

         ELSE [real_iso_week_of_this_date] ð  

              [real_iso_week_of_month_start]  

        END AS [W] ,  

        DATEPART( dw,  DATEADD( day ,  - 1,  [sb_start] ))  AS [D]  

FROM [iso_week_data]  
 

MS SQL ɿʘʧʨʦʩ ʧʦʩʣʝ ʧʨʘʚʢʠ ʤʦʜʝʣʠ 

1 

2 

3 

4 

5 

SELECT [sb_id] ,  

       [sb_start] ,  

       [sb_start_week]  

       [sb_start_day]  

FROM   [subscriptions]  
 

 

ʈʠʩʫʥʦʢ 1.2.d ð ʀʟʤʝʥʝʥʠʝ ʟʘʧʨʦʩʘ ʧʦʩʣʝ ʜʦʨʘʙʦʪʢʠ ʤʦʜʝʣʠ ʙʘʟʳ ʜʘʥʥʳʭ 
 
ʈʘʩʩʤʦʪʨʠʤ ʝʱʸ ʦʜʠʥ ʦʯʝʥʴ ʧʨʦʩʪʦʡ ʠ ʥʘʛʣʷʜʥʳʡ ʧʨʠʤʝʨ ʥʘʨʫʰʝʥʠʷ ʫʜʦʙ-

ʩʪʚʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. ʇʨʝʜʧʦʣʦʞʠʤ, ʯʪʦ ʚ ʥʝʢʦʪʦʨʦʡ ʙʘʟʝ ʜʘʥʥʳʭ ʬʘʤʠʣʠʠ ʠ ʠʥʠ-
ʮʠʘʣʳ ʣʶʜʝʡ ʩʦʭʨʘʥʝʥʳ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ (ʩʤ. ʨʠʩʫʥʦʢ 1.2.e). 

 

ʈʠʩʫʥʦʢ 1.2.e ð ʅʝʦʧʪʠʤʘʣʴʥʦʝ ʭʨʘʥʝʥʠʝ ʜʘʥʥʳʭ 
 

 ɿʜʝʩʴ ʬʘʤʠʣʠʷ ʠ ʠʥʠʮʠʘʣʳ ʩʦʭʨʘʥʝʥʳ ʚ ʦʜʥʦʡ ʢʦʣʦʥʢʝ, ʧʨʠʯʸʤ ʠʥʠʮʠʘʣʳ 
ʠʜʫʪ ʧʝʨʝʜ ʬʘʤʠʣʠʝʡ (ʠ ʜʣʷ ʥʘʛʣʷʜʥʦʩʪʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʥʝʩʢʦʣʴʢʠʭ ʚʘʨʠʘʥʪʘʭ, 
ʯʪʦ ʚʧʦʣʥʝ ʤʦʞʝʪ ʚʩʪʨʝʪʠʪʴʩʷ ʚ ʨʝʘʣʴʥʦʡ ʞʠʟʥʠ). ʂʘʢ ʪʝʧʝʨʴ ʫʧʦʨʷʜʦʯʠʪʴ ʩʧʠʩʦʢ 
ʣʶʜʝʡ ʧʦ ʘʣʬʘʚʠʪʫ ʧʦ ʬʘʤʠʣʠʠ? 
 ʊʝʦʨʝʪʠʯʝʩʢʠ ʤʦʞʥʦ ʥʘʧʠʩʘʪʴ ʬʫʥʢʮʠʶ, ʫʯʠʪʳʚʘʶʱʫʶ ʤʥʦʞʝʩʪʚʦ ʚʘʨʠʘʥ-
ʪʦʚ ʥʘʧʠʩʘʥʠʷ ʠʥʠʮʠʘʣʦʚ (ʥʘʧʨʠʤʝʨ, çɸ.ɸ.è, çɸɸè, çɸ. ɸ. è, çɸ .è ʠ ʪ.ʜ. ʠ ʪ.ʧ.), ʫʙʠ-
ʨʘʶʱʫʶ ʵʪʫ ʠʥʬʦʨʤʘʮʠʶ ʠ ʚʦʟʚʨʘʱʘʶʱʫʶ ʪʦʣʴʢʦ ʬʘʤʠʣʠʶ. ʀ ʠʩʧʦʣʴʟʦʚʘʪʴ ʵʪʫ 
ʬʫʥʢʮʠʶ ʚ ʟʘʧʨʦʩʘʭ ʩʣʝʜʫʶʱʝʛʦ ʚʠʜʘ: 
 

MySQL ʋʧʦʨʷʜʦʯʠʚʘʥʠʝ ʩʧʠʩʢʘ ʣʶʜʝʡ ʧʦ ʬʘʤʠʣʠʠ ʧʦ ʘʣʬʘʚʠʪʫ ʩ ʫʜʘʣʝʥʠʝʤ ʠʥʠʮʠʘʣʦʚ 

1 

2 

3 

  SELECT *  

    FROM ` person `  

ORDER BY REMOVE_INITIALS ( ` p_name` )  ASC 
 

  

...

...

...

...

...

p_id

1

2

3

4

p_name

ʀ.ʀ. ʀʚʘʥʦʚ

ʇʇ ʇʝʪʨʦʚ

ʉ ʉʠʜʦʨʦʚ

...

person
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ʅʦ ʪʘʢʘʷ ʬʫʥʢʮʠʷ ʙʫʜʝʪ ʩʣʦʞʥʦʡ, ʤʝʜʣʝʥʥʦʡ, ʤʦʞʝʪ ʥʝ ʫʯʠʪʳʚʘʪʴ ʥʝʢʦʪʦʨʳʝ 
ʚʘʨʠʘʥʪʳ ʥʘʧʠʩʘʥʠʷ ʠʥʠʮʠʘʣʦʚ, ʘ ʪʘʢʞʝ ʩʜʝʣʘʝʪ ʥʝʚʦʟʤʦʞʥʳʤ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʠʥ-
ʜʝʢʩʦʚ{105} ʜʣʷ ʫʩʢʦʨʝʥʠʷ ʚʳʧʦʣʥʝʥʠʷ ʟʘʧʨʦʩʘ (ʠʣʠ ʧʦʪʨʝʙʫʝʪ ʩʦʟʜʘʥʠʷ ʦʪʜʝʣʴʥʦʛʦ 
ʠʥʜʝʢʩʘ ʥʘʜ ʨʝʟʫʣʴʪʘʪʘʤʠ ʩʚʦʠʭ ʚʳʯʠʩʣʝʥʠʡ). 

ʅʦ ʚʩʝʛʦ ʣʠʰʴ ʩʪʦʠʪ ʧʦʤʝʩʪʠʪʴ ʬʘʤʠʣʠʠ ʠ ʠʥʠʮʠʘʣʳ ʚ ʨʘʟʜʝʣʴʥʳʝ ʢʦʣʦʥʢʠ 
(ʩʤ. ʨʠʩʫʥʦʢ 1.2.f), ʠ ʩʠʪʫʘʮʠʷ ʤʛʥʦʚʝʥʥʦ ʫʧʨʦʱʘʝʪʩʷ. 

 
 

ʈʠʩʫʥʦʢ 1.2.f ð ʆʧʪʠʤʘʣʴʥʦʝ ʭʨʘʥʝʥʠʝ ʜʘʥʥʳʭ 
 

 ʊʝʧʝʨʴ ʥʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʢʘʢ ʙʳ ʪʦ ʥʠ ʙʳʣʦ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʦʙʨʘʙʘʪʳʚʘʪʴ 
ʠʥʬʦʨʤʘʮʠʶ, ʠ ʟʥʘʯʝʥʠʝ ʬʘʤʠʣʠʠ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʥʘʧʨʷʤʫʶ, ʯʪʦ ʫʩʪʨʘʥʷʝʪ 
ʚʩʝ ʥʝʜʦʩʪʘʪʢʠ ʨʝʰʝʥʠʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʬʫʥʢʮʠʠ. ʀ ʟʘʧʨʦʩ ʫʧʨʦʱʘʝʪʩʷ ʜʦ ʩʣʝ-
ʜʫʶʱʝʛʦ ʚʠʜʘ: 
 

MySQL ʋʧʦʨʷʜʦʯʠʚʘʥʠʝ ʩʧʠʩʢʘ ʣʶʜʝʡ ʧʦ ʬʘʤʠʣʠʠ ʧʦ ʘʣʬʘʚʠʪʫ ʩ ʫʜʘʣʝʥʠʝʤ ʠʥʠʮʠʘʣʦʚ 

1 

2 

3 

  SELECT *  

    FROM ` person `  

ORDER BY ` p_surname `  ASC 
 

ʇʦʜʦʙʥʳʝ ʩʠʪʫʘʮʠʠ ʤʦʛʫʪ ʚʩʪʨʝʯʘʪʴʩʷ ʯʘʱʝ, ʯʝʤ ʢʘʞʝʪʩʷ. ʀ ʠʭ ʧʨʦʜʫʤʳʚʘ-
ʥʠʝ ʧʦʟʚʦʣʷʝʪ ʦʱʫʪʠʤʦ ʧʦʚʳʩʠʪʴ ʫʜʦʙʩʪʚʦ ʠʩʧʦʣʴʟʦʚʘʥʠ ̫ʙʘʟʳ ʜʘʥʥʳʭ. 
 

 ʇʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʤʦʞʥʦ ʩʤʝʣʦ ʩʯʠʪʘʪʴ ʦʜʥʠʤ ʠʟ ʩʘʤʳʭ ʙʦʣʴʥʳʭ ʚʦʧʨʦ-
ʩʦʚ ʚ ʨʘʙʦʪʝ ʩ ʙʘʟʘʤʠ ʜʘʥʥʳʭ, ʠ ʨʝʰʝʥʠʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʟʘʜʘʯ ʤʦʞʝʪ ʙʳʪʴ ʦʧʠ-
ʩʘʥʦ ʥʝʩʢʦʣʴʢʠʤʠ ʦʪʜʝʣʴʥʳʤʠ ʢʥʠʛʘʤʠ. ʏʪʦ ʩʪʦʠʪ ʜʝʣʘʪʴ ʥʘ ʣʶʙʦʡ ʩʪʘʜʠʠ ʧʨʦʝʢ-
ʪʠʨʦʚʘʥʠʷ ð ʪʘʢ ʵʪʦ ʢʘʢ ʤʠʥʠʤʫʤ ʧʦʤʥʠʪʴ ʦ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʠ ʥʝ ʜʦʧʫʩʢʘʪʴ 
ʩʦʟʜʘʥʠ ̫ʪʘʢʠʭ ʤʦʜʝʣʝʡ, ʚ ʢʦʪʦʨʳʭ ʥʘ ʥʝʡ ʙʫʜʝʪ ʧʦʩʪʘʚʣʝʥ ʢʨʝʩʪ ʠʟʥʘʯʘʣʴʥʦ. 
 ʅʘʧʨʠʤʝʨ, ʤʳ ʟʥʘʝʤ, ʯʪʦ ʜʣʷ ʨʘʙʦʪʳ ʧʨʠʣʦʞʝʥʠʷ ʧʦʥʘʜʦʙʠʪʩʷ ʦʯʝʥʴ ʯʘʩʪʦ 
ʚʳʷʩʥʷʪʴ ʢʦʣʠʯʝʩʪʚʦ ʟʘʧʠʩʝʡ ʚ ʨʘʟʥʳʭ ʪʘʙʣʠʮʘʭ (ʢʘʢ ʦʙʱʝʝ, ʪʘʢ ʠ ʢʦʣʠʯʝʩʪʚʦ ʥʝʢʠʭ 
ʦʩʦʙʝʥʥʳʭ ʟʘʧʠʩʝʡ). ɺ ʦʙʱʝʤ ʩʣʫʯʘʝ ʪʘʢʠʝ ʦʧʝʨʘʮʠʠ ʙʫʜʫʪ ʨʘʙʦʪʘʪʴ ʦʯʝʥʴ ʤʝʜ-
ʣʝʥʥʦ (ʩʤ. ʧʦʜʨʦʙʥʦʝ ʦʧʠʩʘʥʠʝ ʵʪʦʡ ʩʠʪʫʘʮʠʠ ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʢʥʠʛʝ15), ʥʦ ʩ ʠʩ-
ʧʦʣʴʟʦʚʘʥʠʝʤ ʢʵʰʠʨʫʶʱʠʭ ʪʘʙʣʠʮ{234} ʠ ʤʘʪʝʨʠʘʣʠʟʦʚʘʥʥʳʭ ʧʨʝʜʩʪʘʚʣʝʥʠʡ{339} 
ʤʦʞʥʦ ʮʝʥʦʡ ʥʝʙʦʣʴʰʦʡ ʧʦʪʝʨʠ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʜʨʫʛʠʭ ʦʧʝʨʘʮʠʡ ʚ ʵʪʦʤ ʢʦʥ-
ʢʨʝʪʥʦʤ ʩʣʫʯʘʝ ʩʚʝʩʪʠ ʚʨʝʤʷ ʚʳʧʦʣʥʝʥʠʷ ʟʘʧʨʦʩʘ ʧʦʯʪʠ ʢ ʥʫʣʶ. 
 ʂʘʢ ʧʨʘʚʠʣʦ, ʧʨʦʙʣʝʤʳ ʩ ʫʜʦʙʩʪʚʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʷ{13} ʧʨʠʚʦʜʷʪ ʢ ʫʚʝʣʠʯʝ-
ʥʠʶ ʢʦʣʠʯʝʩʪʚʘ ʧʨʦʙʣʝʤ ʩ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴʶ, ʪ.ʢ. ʩʣʦʞʥʳʝ ʟʘʧʨʦʩʳ ʪʷʞʝʣʝʝ 
ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ. 
  

 
15 çʈʘʙʦʪʘ ʩ MySQL, MS SQL Server ʠ Oracle ʚ ʧʨʠʤʝʨʘʭè (ʉ.ʉ. ʂʫʣʠʢʦʚ), ʟʘʜʘʯʘ 2.1.3.a [http://svyatoslav.biz/database_book/] 
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 ɺ ʦʙʱʝʤ ʞʝ ʩʣʫʯʘʝ, ʥʝʚʦʟʤʦʞʥʦ ʙʝʟ ʚʩʝʩʪʦʨʦʥʥʝʛʦ ʘʥʘʣʠʟʘ ʩʦʟʜʘʪʴ ʤʦʜʝʣʴ 
ʙʘʟʳ ʜʘʥʥʳʭ, ʢʦʪʦʨʘʷ ʛʘʨʘʥʪʠʨʦʚʘʥʥʦ ʦʙʝʩʧʝʯʠʚʘʣʘ ʙʳ ʚʳʩʦʢʫʶ ʧʨʦʠʟʚʦʜʠʪʝʣʴ-
ʥʦʩʪʴ ð ʟʜʝʩʴ ʨʦʣʴ ʠʛʨʘʝʪ ʩʣʠʰʢʦʤ ʤʥʦʛʦ ʬʘʢʪʦʨʦʚ, ʯʘʩʪʴ ʠʟ ʢʦʪʦʨʳʭ ʚʦʦʙʱʝ ʚʳ-
ʭʦʜʠʪ ʟʘ ʨʘʤʢʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʙʘʟʳ ʜʘʥʥʳʭ (ʥʘʧʨʠʤʝʨ, ʩʪʨʫʢʪʫʨʘ ʜʠʩʢʦʚʦʛʦ ʭʨʘ-
ʥʠʣʠʱʘ). 

ʅʦ ʧʦʚʪʦʨʠʤ ʝʱʸ ʨʘʟ ʩʘʤʦʝ ʚʘʞʥʦʝ: ʜʣʷ ʥʘʯʘʣʘ ʩʪʦʠʪ ʠʟʙʝʛʘʪʴ ʢʘʢ ʤʠʥʠʤʫʤ 
ʩʘʤʳʭ ʦʯʝʚʠʜʥʳʭ ʛʣʫʧʳʭ ʦʰʠʙʦʢ, ʥʘʧʨʠʤʝʨ (ʩʦʟʥʘʪʝʣʴʥʦ ʫʪʨʠʨʫʝʤ), ʩʦʟʜʘʥʠʷ ʠʩ-
ʢʫʩʩʪʚʝʥʥʦʛʦ ʧʝʨʚʠʯʥʦʛʦ ʢʣʶʯʘ ʨʘʟʤʝʨʦʤ 2GB ʚ ʪʘʙʣʠʮʝ, ʭʨʘʥʷʱʝʡ ʥʘʟʚʘʥʠʷ ʜʥʝʡ 
ʥʝʜʝʣʠ. 
 

ɿʘʱʠʱʸʥʥʦʩʪʴ ʜʘʥʥʳʭ ʩʪʦʠʪ ʚʦʩʧʨʠʥʠʤʘʪʴ ʥʝ ʪʦʣʴʢʦ ʚ ʢʦʥʪʝʢʩʪʝ ʙʝʟʦʧʘʩ-
ʥʦʩʪʠ (ʦʛʨʘʥʠʯʝʥʠʷ ʜʦʩʪʫʧʘ), ʥʦ ʠ ʚ ʪʦʤ ʩʤʳʩʣʝ, ʯʪʦ ʩ ʜʘʥʥʳʤʠ ʥʝ ʜʦʣʞʥʦ ʧʨʦʠʩ-
ʭʦʜʠʪʴ ʥʠʢʘʢʠʭ ʩʣʫʯʘʡʥʳʭ ʥʝʧʨʝʜʚʠʜʝʥʥʳʭ ʠʟʤʝʥʝʥʠʡ. ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʵʪʦʡ ʮʝʣʠ 
ʧʦʨʦʡ ʧʨʠʭʦʜʠʪʩʷ ʧʨʦʜʫʤʳʚʘʪʴ ʦʛʨʦʤʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʦʛʨʘʥʠʯʝʥʠʡ, ʨʝʘʣʠʟʫʝʤʳʭ 
ʯʝʨʝʟ ʩʧʝʮʠʬʠʯʝʩʢʠʝ ʦʙʲʝʢʪʳ ʙʘʟʳ ʜʘʥʥʳʭ ʠ ʜʘʞʝ ʯʝʨʝʟ ʦʪʜʝʣʴʥʳʡ ʠʥʪʝʨʬʝʡʩ ʚ 
ʚʠʜʝ ʥʘʙʦʨʘ ʭʨʘʥʠʤʳʭ ʧʨʦʮʝʜʫʨ{362}. 
 ɺ ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʘ ʫʧʦʤʷʥʝʤ ʢʣʘʩʩʠʢʫ ð ʭʨʘʥʝʥʠʝ ʚ ʨʝʣʷʮʠʦʥʥʦʡ ʙʘʟʝ ʜʘʥ-
ʥʳʭ ʜʝʨʝʚʘ (ʩʤ. ʩʭʝʤʫ ʥʘ ʨʠʩʫʥʢʝ 1.2.g). 

ʅʘ ʧʝʨʚʳʡ ʚʟʛʣʷʜ ʚʩʸ ʢʨʘʩʠʚʦ ʠ ʣʦʛʠʯʥʦ, ʥʦ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʦʙʝʩʧʝʯʠʪʴ ʛʘ-
ʨʘʥʪʠʨʦʚʘʥʥʫʶ ʢʦʨʨʝʢʪʥʦʩʪʴ ʚʳʧʦʣʥʝʥʠʷ ʚʩʝʭ ʦʧʝʨʘʮʠʡ (ʜʦʙʘʚʣʝʥʠʝ ʚʝʨʰʠʥʳ ʚ 
ʧʨʦʠʟʚʦʣʴʥʦʝ ʤʝʩʪʦ, ʫʜʘʣʝʥʠʝ ʚʝʨʰʠʥʳ, ʧʝʨʝʥʦʩ ʠ/ʠʣʠ ʢʦʧʠʨʦʚʘʥʠʝ ʧʦʜʜʝʨʝʚʘ ʠ 
ʪ.ʜ.) ʠ ʩʦʙʣʶʜʝʥʠʷ ʚʩʝʭ ʧʨʘʚʠʣ (ʩʪʨʦʛʦ ʦʜʠʥ ʢʦʨʝʥʴ, ʦʪʩʫʪʩʪʚʠʝ ʦʙʨʳʚʦʚ, ʢʦʣʝʮ ʠ 
ʪ.ʜ.) ʧʨʠʭʦʜʠʪʩʷ ʩʦʟʜʘʚʘʪʴ ʜʝʩʷʪʢʠ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʦʙʲʝʢʪʦʚ ʙʘʟʳ ʜʘʥʥʳʭ ʠ ʟʘ-
ʧʨʝʱʘʪʴ ʧʨʷʤʦʝ ʠʟʤʝʥʝʥʠʝ ʜʘʥʥʳʭ ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʪʘʙʣʠʮʝ. ɹʝʟ ʚʩʝʭ ʵʪʠʭ ʤʝʨ 
ʚ ʣʶʙʦʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ ʩʪʨʫʢʪʫʨʘ ʜʝʨʝʚʘ ʤʦʞʝʪ ʙʳʪʴ ʥʘʨʫʰʝʥʘ. 

 

ʈʠʩʫʥʦʢ 1.2.g ð ʂʣʘʩʩʠʯʝʩʢʘʷ ʩʭʝʤʘ ʜʣʷ ʭʨʘʥʝʥʠʷ ʜʝʨʝʚʘ 
  

ɿʜʝʩʴ ʩʥʦʚʘ ʫʧʦʤʷʥʝʤ ʘʥʦʤʘʣʠʠ ʦʧʝʨʘʮʠʡ ʩ ʜʘʥʥʳʤʠ{160} ʢʘʢ ʝʱʸ ʦʜʠʥ ʷʨʢʠʡ 
ʧʨʠʤʝʨ ʥʘʨʫʰʝʥʠʷ ʟʘʱʠʱʸʥʥʦʩʪʠ ʜʘʥʥʳʭ. 
 

ɺ ʟʘʚʝʨʰʝʥʠʠ ʜʘʥʥʦʡ ʛʣʘʚʳ ʝʱʸ ʨʘʟ ʧʦʜʯʝʨʢʥʸʤ, ʯʪʦ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʩʦʦʪ-
ʚʝʪʩʪʚʠʷ ʙʘʟʳ ʜʘʥʥʳʭ ʚʩʝʤ ʨʘʩʩʤʦʪʨʝʥʥʳʤ ʚʳʰʝ ʪʨʝʙʦʚʘʥʠʷʤ ʥʝʦʙʭʦʜʠʤ ʪʱʘ-
ʪʝʣʴʥʳʡ ʧʨʦʮʝʩʩ ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʚ ʢʦʪʦʨʦʤ ʥʝ ʩʪʦʠʪ ʧʦʣʘʛʘʪʴʩʷ ʥʘ ʫʜʘʯʫ. ʀ ʨʝ-
ʟʫʣʴʪʘʪʳ ʪʘʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʜʦʣʞʥʳ ʙʳʪʴ ʪʱʘʪʝʣʴʥʦ ʜʦʢʫʤʝʥʪʠʨʦʚʘʥʳ. 
 

 

ɿʘʜʘʥʠʝ 1.2.a: ʜʣʷ ʣʫʯʰʝʛʦ ʧʦʥʠʤʘʥʠʷ ʧʨʠʚʝʜʸʥʥʳʭ ʚ ʜʘʥʥʦʡ ʢʥʠʛʝ UML-
ʜʠʘʛʨʘʤʤ ʦʟʥʘʢʦʤʴʪʝʩʴ ʩ ʭʦʪʷ ʙʳ ʙʘʟʦʚʳʤʠ ʧʨʠʥʮʠʧʘʤʠ UML. ʄʥʦʛʦ ʭʦ-
ʨʦʰʠʭ ʢʨʘʪʢʠʭ ʩʧʨʘʚʦʯʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʤʦʞʥʦ ʥʘʡʪʠ ʟʜʝʩʴ: 
http://modeling-languages.com/best-uml-cheatsheets-and-reference-guides/  
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ɿʘʜʘʥʠʝ 1.2.b: ʧʨʠʚʝʜʠʪʝ ʥʝʩʢʦʣʴʢʦ ʧʨʠʤʝʨʦʚ ʤʦʜʝʣʝʡ ʙʘʟ ʜʘʥʥʳʭ, ʚ ʢʦ-
ʪʦʨʳʭ ʙʳʣʠ ʙʳ ʥʘʨʫʰʝʥʳ ʢʣʶʯʝʚʳʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʙʘʟʘʤ ʜʘʥʥʳʭ{11}. 
 

 

 

ɿʘʜʘʥʠʝ 1.2.c: ʢʘʢʠʝ ʥʝʜʦʨʘʙʦʪʢʠ ʚ ʠʥʬʦʣʦʛʠʯʝʩʢʦʡ ʠ ʜʘʪʘʣʦʛʠʯʝʩʢʦʡ ʤʦ-
ʜʝʣʷʭ ʙʘʟʳ ʜʘʥʥʳʭ çɹʘʥʢè{407} ʚʳ ʚʠʜʠʪʝ? ɺʥʝʩʠʪʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ 
ʧʨʘʚʢʠ ʚ ʵʪʠ ʤʦʜʝʣʠ. 
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1.3. ʈʝʣʷʮʠʦʥʥʘʷ ʤʦʜʝʣʴ ʜʘʥʥʳʭ 

ʇʦʞʘʣʫʡ, ʵʪʘ ʛʣʘʚʘ ð ʩʘʤʘʷ ʪʝʦʨʝʪʠʯʝʩʢʘʷ ʚʦ ʚʩʝʡ ʢʥʠʛʝ. ʅʦ ʟʜʝʩʴ ʤʳ ʨʘʩ-
ʩʤʦʪʨʠʤ ʪʝ ʩʘʤʳʝ ʚʘʞʥʳʝ ʩʚʦʡʩʪʚʘ ʨʝʣʷʮʠʦʥʥʦʡ ʤʦʜʝʣʠ, ʢʦʪʦʨʳʝ ʚʦʪ ʫʞʝ ʙʦʣʝʝ 
ʧʦʣʦʚʠʥʳ ʩʪʦʣʝʪʠʷ (ʤʦʜʝʣʴ ʧʨʝʜʣʦʞʝʥʘ ʚ 1969-ʤ ʛʦʜʫ) ʧʦʟʚʦʣʷʶʪ ʝʡ ʟʘʥʠʤʘʪʴ ʣʠ-
ʜʠʨʫʶʱʠʝ ʤʝʩʪʘ ʧʦ ʤʥʦʞʝʩʪʚʫ ʧʦʢʘʟʘʪʝʣʝʡ. 
 

 

ʈʝʣʷʮʠʦʥʥʘʷ ʤʦʜʝʣʴ (relational model16) ð ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʪʝʦʨʠʷ, ʦʧʠ-
ʩʳʚʘʶʱʘʷ ʩʪʨʫʢʪʫʨʳ ʜʘʥʥʳʭ, ʣʦʛʠʢʫ ʢʦʥʪʨʦʣʷ ʮʝʣʦʩʪʥʦʩʪʠ ʜʘʥʥʳʭ ʠ ʧʨʘ-
ʚʠʣʘ ʫʧʨʘʚʣʝʥʠʷ ʜʘʥʥʳʤʠ. 
 

ʋʧʨʦʱʸʥʥʦ: ʤʦʜʝʣʴ ʜʣʷ ʦʧʠʩʘʥʠʷ ʨʝʣʷʮʠʦʥʥʳʭ ʙʘʟ ʜʘʥʥʳʭ. 
 

ʅʘ ʤʦʤʝʥʪ ʠʟʦʙʨʝʪʝʥʠʷ ʠʤʝʥʥʦ ʵʪʘ ʤʦʜʝʣʴ ʧʨʝʜʦʩʪʘʚʠʣʘ ʧʦʣʥʳʡ ʢʦʤʧʣʝʢʩ 
ʨʝʰʝʥʠʡ ʧʦ ʦʧʠʩʘʥʠʶ ʙʘʟʳ ʜʘʥʥʳʭ, ʢʦʥʪʨʦʣʶ ʮʝʣʦʩʪʥʦʩʪʠ ʜʘʥʥʳʭ ʠ ʫʧʨʘʚʣʝʥʠʶ 
ʜʘʥʥʳʤʠ ð ʚ ʦʪʣʠʯʠʝ ʦʪ ʤʥʦʞʝʩʪʚʘ ʜʨʫʛʠʭ ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ ʧʦʜʭʦʜʦʚ, ʧʦʟʚʦʣʷʶ-
ʱʠʭ ʨʝʘʣʠʟʦʚʘʪʴ ʣʠʰʴ ʯʘʩʪʴ ʟʘʜʘʯ. ʉʝʡʯʘʩ ʢʘʞʝʪʩʷ ʩʪʨʘʥʥʳʤ, ʯʪʦ ʙʳʣʠ ʢʘʢʠʝ-ʪʦ 
ʜʨʫʛʠʝ çʥʝʧʦʣʥʦʮʝʥʥʳʝ ʨʝʰʝʥʠʷè, ʥʦ ʥʘʧʦʤʥʠʤ: ʵʪʦ ʙʳʣʦ ʚ ʪʝ ʚʨʝʤʝʥʘ, ʢʦʛʜʘ ʢʦʤ-
ʧʴʶʪʝʨ ʟʘʥʠʤʘʣ ʥʝʩʢʦʣʴʢʦ ʢʦʤʥʘʪ ʠ ʩʪʦʠʣ, ʢʘʢ ʧʦʣʦʚʠʥʘ ʟʜʘʥʠʷ, ʚ ʢʦʪʦʨʦʤ ʥʘʭʦ-
ʜʠʪʩʷ. 

ɺ ʢʦʥʪʝʢʩʪʝ ʦʧʠʩʘʥʠʷ ʩʪʨʫʢʪʫʨ ʜʘʥʥʳʭ ʨʝʣʷʮʠʦʥʥʦʡ ʤʦʜʝʣʴʶ ʚʚʦʜʠʪʩʷ ʧʦ-
ʥʷʪʠʝ ʥʦʨʤʘʣʠʟʦʚʘʥʥʦʛʦ{160} ʦʪʥʦʰʝʥʠʷ{20}. ɹʦʣʝʝ ʪʦʛʦ, ʥʦʨʤʘʣʠʟʦʚʘʥʥʦʝ ʦʪʥʦʰʝʥʠʝ 
ʷʚʣʷʝʪʩʷ ʝʜʠʥʩʪʚʝʥʥʦʡ ʙʘʟʦʚʦʡ ʩʪʨʫʢʪʫʨʦʡ, ʢʦʪʦʨʦʡ ʦʧʝʨʠʨʫʝʪ ʵʪʘ ʤʦʜʝʣʴ. 
 ɺ ʢʦʥʪʝʢʩʪʝ ʮʝʣʦʩʪʥʦʩʪʠ ʜʘʥʥʳʭ ʨʝʯʴ ʠʜʸʪ ʦ ʮʝʣʦʩʪʥʦʩʪʠ ʩʫʱʥʦʩʪʝʡ (ʪʘʙ-
ʣʠʮ, ʦʪʥʦʰʝʥʠʡ {20}) ʠ ʚʥʝʰʥʠʭ ʢʣʶʯʝʡ{34}. 
 ʀ, ʥʘʢʦʥʝʮ, ʚ ʢʦʥʪʝʢʩʪʝ ʧʨʘʚʠʣ ʫʧʨʘʚʣʝʥʠʷ ʜʘʥʥʳʤʠ ʨʝʯʴ ʠʜʸʪ ʦ ʨʝʣʷʮʠʦʥ-
ʥʦʡ ʘʣʛʝʙʨʝ ʠ ʨʝʣʷʮʠʦʥʥʦʤ ʩʯʠʩʣʝʥʠʠ. ʇʨʠ ʚʩʝʡ ʢʨʘʩʦʪʝ ʵʪʠʭ ʷʚʣʝʥʠʡ, ʠʭ ʨʘʩʩʤʦʪ-
ʨʝʥʠʝ, ʫʚʳ, ʚʳʭʦʜʠʪ ʟʘ ʨʘʤʢʠ ʜʘʥʥʦʡ ʢʥʠʛʠ. 
 

 

ʆʯʝʥʴ ʧʦʜʨʦʙʥʦʝ ʦʧʠʩʘʥʠʝ ʨʝʣʷʮʠʦʥʥʦʡ ʘʣʛʝʙʨʳ ʠ ʨʝʣʷʮʠʦʥʥʦʛʦ ʩʯʠʩʣʝ-
ʥʠʷ ʧʨʠʚʝʜʝʥʦ ʚ ʢʥʠʛʝ çʆʩʥʦʚʳ ʙʘʟ ʜʘʥʥʳʭè (ʂʫʟʥʝʮʦʚ ʉ.ɼ.) 

 

 ʇʦʯʝʤʫ ʨʝʣʷʮʠʦʥʥʘʷ ʤʦʜʝʣʴ ʩʪʦʣʴ ʫʜʦʙʥʘ? ɺ ʩʠʣʫ ʩʣʝʜʫʶʱʠʭ ʜʦʩʪʦʠʥʩʪʚ: 
Å ʦʥʘ ʷʚʣʷʝʪʩʷ ʣʦʛʠʯʝʩʢʦʡ (ʘ ʥʝ ʬʠʟʠʯʝʩʢʦʡ, ʪ.ʢ. ʬʠʟʠʯʝʩʢʘʷ ʨʝʘʣʠʟʘʮʠʷ ʦʪ-
ʜʘʥʘ ʨʘʟʨʘʙʦʪʯʠʢʘʤ ʉʋɹɼ), ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʥʘ ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʦʤ ʫʨʦʚʥʝ ʘʙ-
ʩʪʨʘʢʮʠʠ ʧʨʦʝʢʪʠʨʦʚʘʪʴ ʙʘʟʫ ʜʘʥʥʳʭ, ʥʝ ʧʨʠʚʷʟʳʚʘʷʩʴ ʢ ʢʦʥʢʨʝʪʥʦʡ ʬʠʟʠʯʝ-
ʩʢʦʡ ʨʝʘʣʠʟʘʮʠʠ ʪʘʙʣʠʮ, ʩʚʷʟʝʡ ʠ ʧʨʦʯʠʭ ʦʙʲʝʢʪʦʚ (ʠ ʚ ʠʪʦʛʝ, ʥʘʧʨʠʤʝʨ, ʚʳ-
ʙʠʨʘʪʴ ʢʦʥʢʨʝʪʥʫʶ ʉʋɹɼ ʫʞʝ ʧʦʩʣʝ ʧʦʩʪʨʦʝʥʠʷ ʠʥʬʦʣʦʛʠʯʝʩʢʦʡ ʤʦʜʝʣʠ); 

Å ʦʥʘ ʧʦʩʪʨʦʝʥʘ ʥʘ ʦʩʥʦʚʝ ʩʪʨʦʛʦʛʦ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʘʧʧʘʨʘʪʘ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ 
ʥʝ ʪʦʣʴʢʦ ʦʧʨʝʜʝʣʷʪʴ ʧʨʠʤʝʥʠʤʦʩʪʴ, ʧʨʠʥʮʠʧʠʘʣʴʥʫʶ ʚʦʟʤʦʞʥʦʩʪʴ ʠ ʢʦʨ-
ʨʝʢʪʥʦʩʪʴ ʪʝʭ ʠʣʠ ʠʥʳʭ ʦʧʝʨʘʮʠʡ, ʥʦ ʠ ʦʮʝʥʠʚʘʪʴ ʠʭ ʩʣʦʞʥʦʩʪʴ (ʠ ʜʘʞʝ ʩʣʫ-
ʞʠʪʴ ʦʩʥʦʚʦʡ ʜʣʷ ʨʘʩʯʸʪʦʚ ʧʦʢʘʟʘʪʝʣʝʡ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ); 

Å ʦʥʘ ʦʧʠʩʳʚʘʝʪ ʢʘʢ ʜʝʢʣʘʨʘʪʠʚʥʳʡ ʧʦʜʭʦʜ (ʧʨʦʛʨʘʤʤʠʩʪ ʫʢʘʟʳʚʘʝʪ ʢʦʥʝʯʥʫʶ 
ʮʝʣʴ ʨʝʰʝʥʠʷ ʙʝʟ ʦʧʠʩʘʥʠʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʜʝʡʩʪʚʠʡ), ʪʘʢ ʠ ʧʨʦʮʝʜʫʨ-
ʥʳʡ (ʟʥʘʢʦʤʳʡ ʚʩʝʤ ʧʦ çʢʣʘʩʩʠʯʝʩʢʦʤʫ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʶè, ʪ.ʝ. ʧʨʝʜʩʪʘʚ-
ʣʷʶʱʠʡ ʩʦʙʦʡ ʦʧʠʩʘʥʠʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʰʘʛʦʚ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʧʦʩʪʘʚ-
ʣʝʥʥʦʡ ʮʝʣʠ). 

  

 
16 Relational model ð data model whose structure is based on a set of relations (ISO/IEC 2382:2015, Information technology ð 

Vocabulary). 



ʈʝʣʷʮʠʦʥʥʘʷ ʤʦʜʝʣʴ ʜʘʥʥʳʭ 

 

 

ʈʝʣʷʮʠʦʥʥʳʝ ʙʘʟʳ ʜʘʥʥʳʭ ʚ ʧʨʠʤʝʨʘʭ É EPAM Systems, RD Dep, 2020 ʉʪʨ: 19/420 

 

 

 

ɼʝʢʣʘʨʘʪʠʚʥʳʡ ʧʦʜʭʦʜ (ʚ ʚʠʜʝ ʷʟʳʢʘ SQL) ʨʝʘʣʠʟʦʚʘʥ ʧʦʯʪʠ ʠʜʝʥ-
ʪʠʯʥʦ ʚ ʧʦʜʘʚʣʷʶʱʝʤ ʙʦʣʴʰʠʥʩʪʚʝ ʨʝʣʷʮʠʦʥʥʳʭ ʉʋɹɼ, ʚ ʪʦ ʚʨʝʤʷ 
ʢʘʢ ʧʨʦʮʝʜʫʨʥʳʡ (ʪʨʠʛʛʝʨʳ, ʭʨʘʥʠʤʳʝ ʧʨʦʮʝʜʫʨʳ ʠ ʬʫʥʢʮʠʠ) ʠʤʝʝʪ 
ʩʪʦʣʴʢʦ ʦʩʦʙʝʥʥʦʩʪʝʡ, ʯʪʦ ʤʦʞʥʦ ʩʤʝʣʦ ʛʦʚʦʨʠʪʴ ʦ ʧʦʣʥʦʡ ʥʝʩʦʚ-
ʤʝʩʪʠʤʦʩʪʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʨʝʰʝʥʠʡ ʚ ʨʘʟʥʳʭ ʉʋɹɼ. 

 

çʅʘ ʙʳʪʦʚʦʤè ʫʨʦʚʥʝ ʛʣʘʚʥʳʤ ʜʦʩʪʦʠʥʩʪʚʦʤ ʨʝʣʷʮʠʦʥʥʦʡ ʤʦʜʝʣʠ ʩʪʘʣʘ ʝʸ 
ʧʦʚʩʝʤʝʩʪʥʘʷ ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʦʩʪʴ: ʩʫʱʝʩʪʚʫʝʪ ʤʥʦʛʦ ʭʦʨʦʰʦ ʟʘʨʝʢʦʤʝʥʜʦʚʘʚʰʠʭ 
ʩʝʙʷ ʉʋɹɼ, ʤʥʦʛʦ ʛʦʪʦʚʳʭ ʧʨʦʚʝʨʝʥʥʳʭ ʨʝʰʝʥʠʡ, ʤʥʦʛʦ ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʭ ʩʧʝ-
ʮʠʘʣʠʩʪʦʚ, ʤʥʦʛʦ ʣʠʪʝʨʘʪʫʨʳ ʠ ʪ.ʜ. 
 

ʀʟ ʥʝʜʦʩʪʘʪʢʦʚ ʨʝʣʷʮʠʦʥʥʦʡ ʤʦʜʝʣʠ ʩʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ: 
Å ʦʥʘ ʧʨʦʠʛʨʳʚʘʝʪ ʜʨʫʛʠʤ ʤʦʜʝʣʷʤ ʚ ʦʧʪʠʤʘʣʴʥʦʩʪʠ ʦʧʠʩʘʥʠʷ ʠ ʠʩʧʦʣʴʟʦʚʘ-
ʥʠʷ ʥʝʢʦʪʦʨʳʭ ʩʪʨʫʢʪʫʨ ʜʘʥʥʳʭ (ʥʘʧʨʠʤʝʨ, ʨʝʘʣʠʟʘʮʠʷ ʜʝʨʝʚʴʝʚ ʠʣʠ ʛʨʘʬʦʚ 
ʚ ʠʝʨʘʨʭʠʯʝʩʢʦʡ ʠʣʠ ʛʨʘʬʦʚʦʡ ʤʦʜʝʣʠ ʦʢʘʟʳʚʘʝʪʩʷ ʥʘ ʧʦʨʷʜʢʠ ʧʨʦʱʝ); 

Å ʦʥʘ ʥʝ ʠʟʙʘʚʣʝʥʘ ʦʪ ʪʠʧʠʯʥʦʡ ʠ ʜʣʷ ʜʨʫʛʠʭ ʤʦʜʝʣʝʡ ʧʨʦʙʣʝʤʳ ʚʳʩʦʢʦʡ 
ʩʣʦʞʥʦʩʪʠ (ʜʣʷ ʯʝʣʦʚʝʢʘ) ʨʘʟʨʘʙʦʪʢʠ ʙʦʣʴʰʠʭ ʙʘʟ ʜʘʥʥʳʭ (ʭʦʪʷ ʯʘʩʪʠʯʥʦ 
ʵʪʦ ʢʦʤʧʝʥʩʠʨʫʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʩʨʝʜʩʪʚ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ); 

Å ʧʦʩʪʨʦʝʥʥʳʝ ʥʘ ʦʩʥʦʚʝ ʨʝʣʷʮʠʦʥʥʦʡ ʤʦʜʝʣʠ ʙʘʟʳ ʜʘʥʥʳʭ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ 
ʤʥʦʛʠʭ ʦʧʝʨʘʮʠʡ ʷʚʣʷʶʪʩʷ ʚʝʩʴʤʘ ʪʨʝʙʦʚʘʪʝʣʴʥʳʤʠ ʢ ʦʙʲʸʤʘʤ ʧʘʤʷʪʠ ʠ 
ʤʦʱʥʦʩʪʠ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʨʝʩʫʨʩʦʚ (ʠʤʝʥʥʦ ʵʪʦʪ ʥʝʜʦʩʪʘʪʦʢ ʩʪʘʣ ʦʜʥʦʡ ʠʟ 
ʧʨʝʜʧʦʩʳʣʦʢ ʧʦʷʚʣʝʥʠʷ NoSQL-ʨʝʰʝʥʠʡ). 

 

ʀ ʚʩʸ ʞʝ ʜʦ ʩʠʭ ʧʦʨ ʫ ʨʝʣʷʮʠʦʥʥʦʡ ʤʦʜʝʣʠ ʥʝʪ ʘʣʴʪʝʨʥʘʪʠʚʳ, ʢʦʪʦʨʘʷ ʩʦʯʝ-
ʪʘʣʘ ʙʳ ʚ ʩʝʙʝ ʚʩʝ ʝʸ ʜʦʩʪʦʠʥʩʪʚʘ ʠ ʫʥʠʚʝʨʩʘʣʴʥʦʩʪʴ ʠ ʙʳʣʘ ʙʳ ʠʟʙʘʚʣʝʥʘ ʦʪ ʝʸ 
ʥʝʜʦʩʪʘʪʢʦʚ. ʇʦʪʦʤʫ ʜʣʷ ʧʦʜʘʚʣʷʶʱʝʛʦ ʙʦʣʴʰʠʥʩʪʚʘ ʩʣʫʯʘʝʚ, ʚ ʢʦʪʦʨʳʭ ʜʣʷ ʭʨʘ-
ʥʝʥʠʷ ʠ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ ʥʫʞʥʘ ʙʘʟʘ ʜʘʥʥʳʭ, ʨʝʯʴ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʠʜʸʪ ʠʤʝʥʥʦ ʦ 
ʨʝʣʷʮʠʦʥʥʳʭ ʙʘʟʘʭ ʜʘʥʥʳʭ. 
 

 ʅʘ ʵʪʦʤ ʚʩʷ ʦʙʱʘʷ ʪʝʦʨʠʷ ʟʘʢʦʥʯʝʥʘ, ʠ ʜʘʣʴʰʝ ʤʳ ʙʫʜʝʤ ʨʘʩʩʤʘʪʨʠʚʘʪʴ 
ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʝ ʧʦʥʷʪʠʷ ʨʝʣʷʮʠʦʥʥʳʭ ʙʘʟ ʜʘʥʥʳʭ ʩ ʤʘʢʩʠʤʘʣʴʥʳʤ ʢʦʣʠʯʝʩʪʚʦʤ 
ʧʨʘʢʪʠʯʝʩʢʠʭ ʧʨʠʤʝʨʦʚ. 
 

 

ɽʩʣʠ ʚʘʩ ʚʩʸ ʞʝ ʟʘʠʥʪʝʨʝʩʦʚʘʣʘ ʥʘʫʯʥʘʷ ʯʘʩʪʴ, ʦʟʥʘʢʦʤʴʪʝʩʴ ʩ ʵʪʠʤʠ ʢʥʠ-
ʛʘʤʠ: 
Å çʆʩʥʦʚʳ ʙʘʟ ʜʘʥʥʳʭè (ʂʫʟʥʝʮʦʚ ʉ.ɼ.) 
Å çɺʚʝʜʝʥʠʝ ʚ ʨʝʣʷʮʠʦʥʥʳʝ ʙʘʟʳ ʜʘʥʥʳʭè (ʂʠʨʠʣʣʦʚ ɺ.ɺ., ɻʨʦʤʦʚ ɻ.ʖ.) 
Å çɺʚʝʜʝʥʠʝ ʚ ʩʠʩʪʝʤʳ ʙʘʟ ʜʘʥʥʳʭè (ʂ. ɼʞ. ɼʝʡʪ, 8-ʝ ʠʟʜʘʥʠʝ) 

 

 

ɿʘʜʘʥʠʝ 1.3.a: ʥʘʟʦʚʠʪʝ ʝʱʸ ʧʦ ʧʷʪʴ ʧʨʝʠʤʫʱʝʩʪʚ ʠ ʥʝʜʦʩʪʘʪʢʦʚ ʨʝʣʷʮʠ-
ʦʥʥʦʡ ʤʦʜʝʣʠ (ʧʦʠʱʠʪʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʫʶ ʠʥʬʦʨʤʘʮʠʶ ʚ ʫʧʦʤʷʥʫʪʳʭ 
ʚʳʰʝ ʢʥʠʛʘʭ). 

 

 

ɿʘʜʘʥʠʝ 1.3.b: ʤʦʞʥʦ ʣʠ ʧʨʝʜʩʪʘʚʠʪʴ ʤʦʜʝʣʴ ʙʘʟr ʜʘʥʥʳʭ çɹʘʥʢè{407} ʥʝ 
ʚ ʨʝʣʷʮʠʦʥʥʦʡ ʬʦʨʤʝ, ʘ ʚ ʢʘʢʦʡ ʙʳ ʪʦ ʥʠ ʙʳʣʦ ʜʨʫʛʦʡ? ʇʦʧʨʦʙʫʡʪʝ ʠʟʦʙ-
ʨʘʟʠʪʴ ʘʣʴʪʝʨʥʘʪʠʚʥʦʝ ʨʝʰʝʥʠʝ ʛʨʘʬʠʯʝʩʢʠ ʚ ʣʶʙʦʡ ʫʜʦʙʥʦʡ ʚʘʤ ʬʦʨʤʝ. 

 

 

ɿʘʜʘʥʠʝ 1.3.c: ʢʘʢ ʚʳ ʩʯʠʪʘʝʪʝ, ʧʦʯʝʤʫ ʜʣʷ ʦʧʠʩʘʥʠʷ ʙʘʟʳ ʜʘʥʥʳʭ 
çɹʘʥʢè{407} ʙʳʣʘ ʠʩʧʦʣʴʟʦʚʘʥʘ ʠʤʝʥʥʦ ʨʝʣʷʮʠʦʥʥʘʷ ʤʦʜʝʣʴ? ɺ ʯʸʤ ʧʨʝ-
ʠʤʫʱʝʩʪʚʦ ʪʘʢʦʛʦ ʨʝʰʝʥʠʷ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʜʦʩʪʫʧʥʳʤʠ ʘʣʴʪʝʨʥʘʪʠʚʘʤʠ? 
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ʈʘʟʜʝʣ 2: ʆʪʥʦʰʝʥʠʷ, ʢʣʶʯʠ, ʩʚʷʟʠ, ʠʥʜʝʢʩʳ 

2.1. ʆʪʥʦʰʝʥʠʷ 

2.1.1. ʆʙʱʠʝ ʩʚʝʜʝʥʠʷ ʦʙ ʦʪʥʦʰʝʥʠʷʭ 
 

ʈʘʥʝʝ{18} ʤʳ ʦʪʤʝʪʠʣʠ, ʯʪʦ ʥʦʨʤʘʣʠʟʦʚʘʥʥʦʝ{160} ʦʪʥʦʰʝʥʠʝ ʷʚʣʷʝʪʩʷ ʝʜʠʥ-
ʩʪʚʝʥʥʦʡ ʙʘʟʦʚʦʡ ʩʪʨʫʢʪʫʨʦʡ, ʢʦʪʦʨʦʡ ʦʧʝʨʠʨʫʝʪ ʨʝʣʷʮʠʦʥʥʘʷ ʤʦʜʝʣʴ ʜʘʥʥʳʭ. ʆʜ-
ʥʘʢʦ ʩ ʧʦʥʷʪʠʝʤ çʦʪʥʦʰʝʥʠʝè ʥʝʨʘʟʨʳʚʥʦ ʩʚʷʟʘʥʳ ʪʘʢʠʝ ʪʝʨʤʠʥʳ ʢʘʢ çʪʠʧ ʜʘʥ-
ʥʳʭè, çʜʦʤʝʥ ʜʘʥʥʳʭè, çʘʪʨʠʙʫʪè, çʢʦʨʪʝʞè, çʧʝʨʚʠʯʥʳʡ ʢʣʶʯ{38}è, ʙʦʣʴʰʫʶ ʯʘʩʪʴ 
ʢʦʪʦʨʳʭ ʤʳ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʨʘʩʩʤʦʪʨʠʤ ʚ ʜʘʥʥʦʡ ʛʣʘʚʝ. ʀ ʥʘʯʥʸʤ ʩ ʦʩʥʦʚʥʦʛʦ 
ʪʝʨʤʠʥʘ. 
 

 

ʆʪʥʦʰʝʥʠʝ (relation17) ð ʤʥʦʞʝʩʪʚʦ ʩʫʱʥʦʩʪʝʡ, ʦʙʣʘʜʘʶʱʠʭ ʦʜʠʥʘʢʦʚʳʤ 
ʥʘʙʦʨʦʤ ʘʪʨʠʙʫʪʦʚ. ɺ ʢʦʥʪʝʢʩʪʝ ʨʝʣʷʮʠʦʥʥʳʭ ʙʘʟ ʜʘʥʥʳʭ ʦʪʥʦʰʝʥʠʝ ʩʦ-
ʩʪʦʠʪ ʠʟ ʟʘʛʦʣʦʚʢʘ (ʩʭʝʤʳ) ʠ ʪʝʣʘ (ʥʘʙʦʨʘ ʢʦʨʪʝʞʝʡ). 
 

ʋʧʨʦʱʸʥʥʦ: ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʪʘʙʣʠʮʳ ʙʘʟʳ ʜʘʥʥʳʭ. 
 

 

ɺʘʞʥʦ ʨʘʟʜʝʣʷʪʴ ʧʦʥʷʪʠʷ çʦʪʥʦʰʝʥʠʝè (relation) ʠ çʩʚʷʟʴè (relationship), 
ʥʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʦʯʝʥʴ ʯʘʩʪʦ ʚ ʨʫʩʩʢʦʷʟʳʯʥʦʡ (ʧʝʨʝʚʦʜʥʦʡ) ʣʠʪʝʨʘʪʫʨʝ 
ʠʭ ʧʫʪʘʶʪ. ʉʪʨʦʛʦ ʛʦʚʦʨʷ, ʪʝʨʤʠʥ (ʥʘʧʨʠʤʝʨ) çʦʪʥʦʰʝʥʠʝ ʤʥʦʛʠʝ ʢʦ ʤʥʦ-
ʛʠʤè ʥʝʚʝʨʝʥ, ʜʦʣʞʥʦ ʙʳʪʴ çʩʚʷʟʴ ʤʥʦʛʠʝ ʢʦ ʤʥʦʛʠʤè. 

 

ɺ ʩʚʝʪʝ ʪʦʣʴʢʦ ʯʪʦ ʩʜʝʣʘʥʥʦʛʦ ʧʨʠʤʝʯʘʥʠʷ ʥʝʦʙʭʦʜʠʤʦ ʧʦʷʩʥʠʪʴ ʝʱʸ ʦʜʥʫ 
ʪʠʧʠʯʥʫʶ ʪʝʨʤʠʥʦʣʦʛʠʯʝʩʢʫʶ ʧʨʦʙʣʝʤʫ. ʉʣʦʞʥʦʩʪʴ ʚ ʪʦʤ, ʯʪʦ ʧʦʥʷʪʠʝ çʩʫʱʥʦʩʪʠè 
ʢʨʘʡʥʝ ʨʘʩʧʣʳʚʯʘʪʦ ʠ ʯʘʩʪʦ ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʘʢ çʚʩʸ, ʯʪʦ ʨʝʘʣʴʥʦ ʩʫʱʝʩʪʚʫʝʪ ʚ 
ʤʠʨʝè. ɼʘʚʘʡʪʝ ʫʩʫʛʫʙʠʤ ʩʠʪʫʘʮʠʶ ʠ ʧʝʨʝʬʦʨʤʫʣʠʨʫʝʤ ʧʦʥʷʪʠʝ ʦʪʥʦʰʝʥʠʷ, ʠʪʘʢ: 
çʦʪʥʦʰʝʥʠʝ ð ʵʪʦ ʩʫʱʥʦʩʪʴ, ʧʨʝʜʩʪʘʚʣʷʶʱʘʷ ʩʦʙʦʡ ʤʥʦʞʝʩʪʚʦ ʩʫʱʥʦʩʪʝʡ, ʦʙʣʘ-
ʜʘʶʱʠʭ ʦʧʨʝʜʝʣʸʥʥʳʤ ʥʘʙʦʨʦʤ ʘʪʨʠʙʫʪʦʚè. ʋʞʝ ʧʦʣʫʯʘʝʪʩʷ ʩʪʨʘʥʥʦ. 

ʊʝʧʝʨʴ ʩʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʠ ʘʪʨʠʙʫʪ ð ʵʪʦ ʪʦʞʝ ʩʫʱʥʦʩʪʴ. ʀʪʦʛʦ: çʦʪʥʦʰʝ-
ʥʠʝ ð ʵʪʦ ʩʫʱʥʦʩʪʴ, ʧʨʝʜʩʪʘʚʣʷʶʱʘʷ ʩʦʙʦʡ ʤʥʦʞʝʩʪʚʦ ʩʫʱʥʦʩʪʝʡ, ʦʙʣʘʜʘʶʱʠʭ 
ʦʧʨʝʜʝʣʸʥʥʳʤ ʥʘʙʦʨʦʤ ʩʫʱʥʦʩʪʝʡè. (ʄʦʞʝʪʝ ʧʨʦʜʦʣʞʠʪʴ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʜʘʣʴʰʝ 
ʠ ʧʦʩʤʦʪʨʝʪʴ, ʯʪʦ ʧʦʣʫʯʠʪʩʷ ʚ ʠʪʦʛʝ.) 

ʆʩʪʘʥʦʚʠʤ ʵʪʦ ʙʝʟʫʤʠʝ. ɺ ʢʦʥʪʝʢʩʪʝ ʙʘʟ ʜʘʥʥʳʭ ʥʘʩ ʙʫʜʝʪ ʚʦʣʥʦʚʘʪʴ ʪʦʣʴʢʦ 
ʪʦ, ʯʪʦ ʧʨʠ ʠʥʬʦʣʦʛʠʯʝʩʢʦʤ (ʢʦʥʮʝʧʪʫʘʣʴʥʦʤ) ʤʦʜʝʣʠʨʦʚʘʥʠʠ, ʢʘʢ ʧʨʘʚʠʣʦ, ʛʦʚʦ-
ʨʷʪ ʦ çʩʫʱʥʦʩʪʷʭ ʠ ʩʚʷʟʷʭè, ʘ ʧʨʠ ʜʘʪʘʣʦʛʠʯʝʩʢʦʤ ʠ ʬʠʟʠʯʝʩʢʦʤ ð ʦʙ çʦʪʥʦʰʝʥʠʷʭ 
ʠ ʩʚʷʟʷʭè ʠ çʪʘʙʣʠʮʘʭ ʠ ʩʚʷʟʷʭè. 

ʊʝʧʝʨʴ ʝʱʸ ʨʘʟ, ʦʯʝʥʴ ʢʨʘʪʢʦ ʠ ʫʧʨʦʱʸʥʥʦ: çʩʫʱʥʦʩʪʴè, çʦʪʥʦʰʝʥʠʝè, çʪʘʙ-
ʣʠʮʘè ð ʵʪʦ ʩʠʥʦʥʠʤʳ (ʜʦ ʪʝʭ ʧʦʨ, ʧʦʢʘ ʚʳ ʥʝ ʫʢʘʟʘʣʠ ʪʦʯʥʳʡ ʢʦʥʪʝʢʩʪ, ʚ ʢʦʪʦʨʦʤ 
ʠʩʧʦʣʴʟʫʝʪʝ ʵʪʠ ʪʝʨʤʠʥʳ). ʊʦʛʜʘ ʜʣʷ ʫʧʨʦʱʝʥʠʷ ʟʘʧʦʤʠʥʘʥʠʷ ʤʦʞʥʦ ʩʬʦʨʤʫʣʠʨʦ-
ʚʘʪʴ ʙʦʣʝʝ ʧʨʦʩʪʦʝ ʦʧʨʝʜʝʣʝʥʠʝ ʦʪʥʦʰʝʥʠʷ. 
 

 

ʆʪʥʦʰʝʥʠʝ ð ʤʥʦʞʝʩʪʚʦ ʢʦʨʪʝʞʝʡ (ʟʘʧʠʩʝʡ, ʩʪʨʦʢ ʪʘʙʣʠʮʳ), ʦʙʣʘʜʘʶ-
ʱʠʭ ʦʜʠʥʘʢʦʚʳʤ ʥʘʙʦʨʦʤ ʘʪʨʠʙʫʪʦʚ (ʩʚʦʡʩʪʚ, ʧʦʣʝʡ, ʩʪʦʣʙʮʦʚ ʪʘʙʣʠʮʳ). 

 

 ʆʪʩʶʜʘ ʣʦʛʠʯʥʦ ʧʝʨʝʡʪʠ ʢ ʨʘʩʩʤʦʪʨʝʥʠʶ ʢʦʤʧʦʥʝʥʪʦʚ ʦʪʥʦʰʝʥʠʷ. ʀ ʥʘʯʥʸʤ 
ʤʳ ʩ ʩʘʤʦʛʦ ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʛʦ ð ʪʠʧʘ ʜʘʥʥʳʭ. 
  

 
17 Relation ð set of entity occurrences that have the same attributes, together with these attributes (ISO/IEC 2382:2015, Information 

technology ð Vocabulary). 
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ʊʠʧ ʜʘʥʥʳʭ (data type18) ð ʥʘʙʦʨ ʦʙʲʝʢʪʦʚ ʜʘʥʥʳʭ ʦʧʨʝʜʝʣʸʥʥʦʡ ʩʪʨʫʢ-
ʪʫʨʳ ʠ ʥʘʙʦʨ ʜʦʧʫʩʪʠʤʳʭ ʦʧʝʨʘʮʠʡ, ʚ ʣʶʙʦʡ ʠʟ ʢʦʪʦʨʳʭ ʪʘʢʠʝ ʦʙʲʝʢʪʳ 
ʤʦʛʫʪ ʚʳʩʪʫʧʘʪʴ ʦʧʝʨʘʥʜʘʤʠ. 
 

ʋʧʨʦʱʸʥʥʦ, ʥʘ ʧʨʠʤʝʨʝ: ʯʠʩʣʘ, ʩʪʨʦʢʠ, ʜʘʪʳ ʠ ʪ.ʜ. 
 

 ɺ ʦʙʱʝʤ ʩʣʫʯʘʝ ʧʦʥʷʪʠʝ çʪʠʧ ʜʘʥʥʳʭè ʟʜʝʩʴ ʵʢʚʠʚʘʣʝʥʪʥʦ ʘʥʘʣʦʛʠʯʥʦʤʫ ʧʦ-
ʥʷʪʠʶ ʚ ʷʟʳʢʘʭ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ (ʥʘʧʨʠʤʝʨ, çʩʪʨʦʢʠè ʠʣʠ çʯʠʩʣʘè ʪʨʘʢʪʫʶʪʩʷ ʚ 
ʙʘʟʘʭ ʜʘʥʥʳʭ ʠ ʷʟʳʢʘʭ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʧʦʯʪʠ ʠʜʝʥʪʠʯʥʦ, ʘ ʜʣʷ ʧʦʥʠʤʘʥʠʷ ʪʘʢʠʭ 
ʪʠʧʦʚ ʜʘʥʥʳʭ ʢʘʢ çʜʘʪʘ-ʚʨʝʤʷè ʠʣʠ çʛʝʦʤʝʪʨʠʯʝʩʢʘʷ ʩʪʨʫʢʪʫʨʘè ʤʦʞʥʦ ʧʨʝʜʩʪʘ-
ʚʠʪʴ, ʯʪʦ ʤʳ ʠʤʝʝʤ ʜʝʣʦ ʩ ʵʢʟʝʤʧʣʷʨʘʤʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʢʣʘʩʩʦʚ). 
 ɺʩʝ ʟʥʘʯʝʥʠʷ, ʢʦʪʦʨʳʤʠ ʦʧʝʨʠʨʫʝʪ ʙʘʟʘ ʜʘʥʥʳʭ, ʷʚʣʷʶʪʩʷ ʪʠʧʠʟʠʨʦʚʘʥʥʳʤʠ 
(ʪ.ʝ. ʚ ʣʶʙʦʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ ʠʟʚʝʩʪʝʥ ʠʭ ʪʠʧ). ɼʣʷ ʙʦʣʴʰʠʥʩʪʚʘ ʪʠʧʦʚ ʜʘʥʥʳʭ 
ʩʫʱʝʩʪʚʫʶʪ ʦʧʝʨʘʮʠʠ ʠʭ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ (ʥʘʧʨʠʤʝʨ, ʩʪʨʦʢʘ ç12.34è ʤʦʞʝʪ ʙʳʪʴ 
ʧʨʝʦʙʨʘʟʦʚʘʥʘ ʚ ʜʨʦʙʥʦʝ ʯʠʩʣʦ 12.34). 
 ʅʘ ʪʠʧʳ ʜʘʥʥʳʭ ʤʦʛʫʪ ʥʘʣʘʛʘʪʴʩʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʦʛʨʘʥʠʯʝʥʠʷ, ʯʪʦ ʧʨʠʚʦ-
ʜʠʪ ʢ ʧʦʷʚʣʝʥʠʶ ʧʦʥʷʪʠʷ çʜʦʤʝʥ ʜʘʥʥʳʭè. 
 

 

ɼʦʤʝʥ ʜʘʥʥʳʭ (attribute domain19) ð ʥʘʙʦʨ ʚʩʝʭ ʚʦʟʤʦʞʥʳʭ ʟʥʘʯʝʥʠʡ ʘʪ-
ʨʠʙʫʪʘ ʦʪʥʦʰʝʥʠʷ. 
 

ʋʧʨʦʱʸʥʥʦ, ʥʘ ʧʨʠʤʝʨʝ: ʥʦʤʝʨ ʪʝʣʝʬʦʥʘ, ʬʘʤʠʣʠʷ, ʥʘʟʚʘʥʠʝ ʫʣʠʮʳ ʠ 
ʪ.ʜ. 

 

 ʉʫʪʴ ʵʪʦʛʦ ʧʦʥʷʪʠʷ ʧʨʦʱʝ ʚʩʝʛʦ ʧʦʷʩʥʠʪʴ ʥʘ ʧʨʠʤʝʨʝ. ɼʦʧʫʩʪʠʤ, ʚ ʥʝʢʦʪʦʨʦʤ 
ʦʪʥʦʰʝʥʠʠ ʝʩʪʴ ʘʪʨʠʙʫʪ{22} çʂʦʜ ʪʦʚʘʨʘè, ʢʦʪʦʨʳʡ ʧʨʝʜʩʪʘʚʣʝʥ ʩʪʨʦʢʦʡ. ʀ ʪʘʢʞʝ ʠʟ-
ʚʝʩʪʥʦ, ʯʪʦ ʚʩʝ ʢʦʜʳ ʪʦʚʘʨʘ ʬʦʨʤʠʨʫʶʪʩʷ ʧʦ ʧʨʘʚʠʣʫ çʪʨʠ ʙʫʢʚʳ ʘʥʛʣʠʡʩʢʦʛʦ ʘʣ-
ʬʘʚʠʪʘ ʚ ʚʝʨʭʥʝʤ ʨʝʛʠʩʪʨʝ, ʯʝʪʳʨʝ ʮʠʬʨʳ, ʜʚʝ ʙʫʢʚʳ ʘʥʛʣʠʡʩʢʦʛʦ ʘʣʬʘʚʠʪʘ ʚ ʥʠʞ-
ʥʝʤ ʨʝʛʠʩʪʨʝè (ʥʘʧʨʠʤʝʨ, çABC1234yzè). ʆʯʝʚʠʜʥʦ, ʯʪʦ ʩʪʨʦʢʘ çʧʦʥʝʜʝʣʴʥʠʢè ʥʝ 
ʷʚʣʷʝʪʩʷ ʢʦʜʦʤ ʪʦʚʘʨʘ, ʪ.ʝ. ʥʝ ʚʭʦʜʠʪ ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʜʦʤʝʥ, ʭʦʪʴ ʠ ʦʪʥʦʩʠʪʩʷ 
ʢ ʪʦʤʫ ʞʝ ʪʠʧʫ ʜʘʥʥʳʭ (ʢ ʩʪʨʦʢʘʤ). 
 ʇʦʥʷʪʠʝ ʜʦʤʝʥʘ ʚʘʞʥʦ ʚ ʩʠʣʫ ʪʦʛʦ, ʯʪʦ ʜʘʥʥʳʝ ʩʯʠʪʘʶʪʩʷ ʩʨʘʚʥʠʤʳʤʠ 
ʪʦʣʴʢʦ ʚ ʩʣʫʯʘʝ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʢ ʦʜʥʦʤʫ ʜʦʤʝʥʫ, ʪ.ʝ. ʙʝʩʩʤʳʩʣʝʥʥʦ ʩʨʘʚʥʠʚʘʪʴ 
ʢʦʜ ʪʦʚʘʨʘ ʠ ʥʘʟʚʘʥʠʝ ʜʥʷ ʥʝʜʝʣʠ (ʭʦʪʷ ʪʝʭʥʠʯʝʩʢʠ ʪʘʢʫʶ ʦʧʝʨʘʮʠʶ ʧʦʟʚʦʣʠʪ ʚʘʤ 
ʚʳʧʦʣʥʠʪʴ ʣʶʙʘʷ ʉʋɹɼ). 
 ɺ ʧʦʜʘʚʣʷʶʱʝʤ ʙʦʣʴʰʠʥʩʪʚʝ ʉʋɹɼ ʧʨʠʭʦʜʠʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʪʨʠʛʛʝʨʳ{349} 
ʠʣʠ ʧʨʦʚʝʨʢʠ{346} ʜʣʷ ʢʦʥʪʨʦʣʷ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʜʘʥʥʳʭ ʦʜʥʦʤʫ ʜʦʤʝʥʫ. ʅʝʩʤʦʪʨʷ 
ʥʘ ʥʝʢʦʪʦʨʫʶ ʩʣʦʞʥʦʩʪʴ ʪʘʢʦʛʦ ʢʦʥʪʨʦʣʷ ʠ ʪʦʪ ʬʘʢʪ, ʯʪʦ ʚʳʧʦʣʥʝʥʠʝ ʩʦʦʪʚʝʪʩʪʚʫ-
ʶʱʠʭ ʜʝʡʩʪʚʠʡ ʩʥʠʞʘʝʪ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʥʝʢʦʪʦʨʳʭ ʦʧʝʨʘʮʠʡ ʩ ʜʘʥʥʳʤʠ, ʦʥʦ 
ʧʦʟʚʦʣʷʝʪ ʦʱʫʪʠʤʦ ʧʦʚʳʩʠʪʴ ʟʘʱʠʱʸʥʥʦʩʪʴ ʜʘʥʥʳʭ{16}, ʩʥʠʞʘʷ ʨʠʩʢ ʧʝʨʝʜʘʯʠ (ʠ 
ʩʦʭʨʘʥʝʥʠʷ) ʥʝʢʦʨʨʝʢʪʥʳʭ ʟʥʘʯʝʥʠʡ. 
  

ɼʣʷ ʜʚʫʭ ʦʩʪʘʚʰʠʭʩʷ ʪʝʨʤʠʥʦʚ ʧʨʠʚʝʜʸʤ ʦʧʨʝʜʝʣʝʥʠʷ ʠ ʩʨʘʟʫ ʧʝʨʝʡʜʸʤ ʢ 
ʛʨʘʬʠʯʝʩʢʦʤʫ ʧʦʷʩʥʝʥʠʶ. 
 
  

 
18 Data type ð defined set of data objects of a specified data structure and a set of permissible operations, such that these data 

objects act as operands in the execution of any one of these operations (ISO/IEC 2382:2015, Information technology ð Vocab-
ulary). 

19 Attribute domain ð set of all possible attribute values (ISO/IEC 2382:2015, Information technology ð Vocabulary). 
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ɸʪʨʠʙʫʪ (attribute20) ð ʠʤʝʥʦʚʘʥʥʦʝ ʩʚʦʡʩʪʚʦ ʩʫʱʥʦʩʪʠ (ʦʪʥʦʰʝʥʠʷ). 
 

ʋʧʨʦʱʸʥʥʦ: ʩʪʦʣʙʝʮ (ʢʦʣʦʥʢʘ) ʪʘʙʣʠʮʳ. 
 

 

ʂʦʨʪʝʞ (tuple21) ð ʯʘʩʪʴ ʦʪʥʦʰʝʥʠʷ, ʧʨʝʜʩʪʘʚʣʷʶʱʘʷ ʩʦʙʦʡ ʫʥʠʢʘʣʴʥʫʶ 
ʚʟʘʠʤʦʩʚʷʟʘʥʥʫʶ ʢʦʤʙʠʥʘʮʠʶ ʟʥʘʯʝʥʠʡ, ʢʘʞʜʦʝ ʠʟ ʢʦʪʦʨʳʭ ʩʦʦʪʚʝʪ-
ʩʪʚʫʝʪ ʩʚʦʝʤʫ ʘʪʨʠʙʫʪʫ. 
 

ʋʧʨʦʱʸʥʥʦ: ʩʪʨʦʢʘ (ʟʘʧʠʩʴ) ʪʘʙʣʠʮʳ. 
 

 ʅʘ ʙʳʪʦʚʦʤ ʫʨʦʚʥʝ ʧʦʜ ʘʪʨʠʙʫʪʦʤ ʤʦʞʥʦ ʧʦʥʠʤʘʪʴ çʩʪʦʣʙʝʮ ʪʘʙʣʠʮʳè, ʘ 
ʧʦʜ ʢʦʨʪʝʞʝʤ ð çʩʪʨʦʢʫ ʪʘʙʣʠʮʳè. 
 

 ʂʦʛʜʘ ʚ ʜʘʣʴʥʝʡʰʝʤ ʤʳ ʙʫʜʝʤ ʛʦʚʦʨʠʪʴ ʦ ʥʦʨʤʘʣʠʟʘʮʠʠ ʦʪʥʦʰʝʥʠʡ, ʦʯʝʥʴ 
ʯʘʩʪʦ ʙʫʜʫʪ ʟʚʫʯʘʪʴ ʪʝʨʤʠʥʳ çʢʣʶʯʝʚʦʡ ʘʪʨʠʙʫʪè ʠ çʥʝʢʣʶʯʝʚʦʡ ʘʪʨʠʙʫʪè. ʈʘʩ-
ʩʤʦʪʨʠʤ ʠʭ. 
 

 

ʂʣʶʯʝʚʦʡ ʘʪʨʠʙʫʪ (key attribute22, prime attribute23) ð ʘʪʨʠʙʫʪ ʦʪʥʦʰʝʥʠʷ, 
ʚʭʦʜʷʱʠʡ ʚ ʩʦʩʪʘʚ ʢʘʢ ʤʠʥʠʤʫʤ ʦʜʥʦʛʦ ʧʦʪʝʥʮʠʘʣʴʥʦʛʦ{36} ʢʣʶʯʘ ʵʪʦʛʦ ʦʪ-
ʥʦʰʝʥʠʷ. 
 

ʋʧʨʦʱʸʥʥʦ: ʩʪʦʣʙʝʮ (ʢʦʣʦʥʢʘ) ʪʘʙʣʠʮʳ, ʷʚʣʷʶʱʘʷʩʷ ʯʘʩʪʴʶ ʧʦʪʝʥʮʠ-
ʘʣʴʥʦʛʦ ʢʣʶʯʘ ʵʪʦʡ ʪʘʙʣʠʮʳ. 

 

 

ʅʝʢʣʶʯʝʚʦʡ ʘʪʨʠʙʫʪ (nonkey attribute24) ð ʘʪʨʠʙʫʪ ʦʪʥʦʰʝʥʠʷ, ʥʝ ʚʭʦʜʷ-
ʱʠʡ ʚ ʩʦʩʪʘʚ ʥʠ ʦʜʥʦʛʦ ʠʟ ʧʦʪʝʥʮʠʘʣʴʥʳʭ{36} ʢʣʶʯʝʡ ʵʪʦʛʦ ʦʪʥʦʰʝʥʠʷ. 
 

ʋʧʨʦʱʸʥʥʦ: ʩʪʦʣʙʝʮ (ʢʦʣʦʥʢʘ) ʪʘʙʣʠʮʳ, ʥʝ ʷʚʣʷʶʱʘʷʩʷ ʯʘʩʪʴʶ ʥʠ ʦʜ-
ʥʦʛʦ ʠʟ ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʢʣʶʯʝʡ ʵʪʦʡ ʪʘʙʣʠʮʳ. 

 

 

ʇʝʨʚʠʯʥʳʡ ʘʪʨʠʙʫʪ (primary key attribute25) ð ʘʪʨʠʙʫʪ ʦʪʥʦʰʝʥʠʷ, ʚʭʦʜʷ-
ʱʠʡ ʚ ʩʦʩʪʘʚ ʧʝʨʚʠʯʥʦʛʦ ʢʣʶʯʘ{38} ʵʪʦʛʦ ʦʪʥʦʰʝʥʠʷ. 
 

ʋʧʨʦʱʸʥʥʦ: ʩʪʦʣʙʝʮ (ʢʦʣʦʥʢʘ) ʪʘʙʣʠʮʳ, ʷʚʣʷʶʱʘʷʩʷ ʯʘʩʪʴʶ ʧʝʨʚʠʯ-
ʥʦʛʦ ʢʣʶʯʘ ʵʪʦʡ ʪʘʙʣʠʮʳ. 

 

 

ɺ ʨʫʩʩʢʦʷʟʳʯʥʦʡ ʣʠʪʝʨʘʪʫʨʝ ʦʯʝʥʴ ʯʘʩʪʦ ʧʦʜ ʪʝʨʤʠʥʦʤ çʢʣʶʯʝʚʦʡ ʘʪʨʠ-
ʙʫʪè ʤʦʞʝʪ ʧʦʥʠʤʘʪʴʩʷ ʢʘʢ ʘʪʨʠʙʫʪ, ʚʭʦʜʷʱʠʡ ʚ ʩʦʩʪʘʚ ʣʶʙʦʛʦ ʧʦʪʝʥʮʠ-
ʘʣʴʥʦʛʦ{36} ʢʣʶʯʘ ʪʘʙʣʠʮʳ, ʪʘʢ ʠ ʘʪʨʠʙʫʪ ʚʭʦʜʷʱʠʡ ʚ ʩʦʩʪʘʚ ʧʝʨʚʠʯʥʦʛʦ{38} 
ʢʣʶʯʘ ʪʘʙʣʠʮʳ. ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʧʦʜ ʪʝʨʤʠʥʦʤ çʥʝʢʣʶʯʝʚʦʡ ʘʪʨʠʙʫʪè 
ʤʦʞʝʪ ʧʦʥʠʤʘʪʴʩʷ ʢʘʢ ʘʪʨʠʙʫʪ, ʥʝ ʚʭʦʜʷʱʠʡ ʚ ʩʦʩʪʘʚ ʥʠ ʦʜʥʦʛʦ ʧʦʪʝʥʮʠ-
ʘʣʴʥʦʛʦ ʢʣʶʯʘ, ʪʘʢ ʠ ʘʪʨʠʙʫʪ, ʥʝ ʚʭʦʜʷʱʠʡ ʚ ʩʦʩʪʘʚ ʧʝʨʚʠʯʥʦʛʦ ʢʣʶʯʘ. 
 

ɼʘʣʝʝ ʚ ʵʪʦʡ ʢʥʠʛʝ ʪʝʨʤʠʥ çʢʣʶʯʝʚʦʡ ʘʪʨʠʙʫʪè ʙʫʜʝʪ ʠʩʧʦʣʴʟʦʚʘʥ ʚ ʟʥʘ-
ʯʝʥʠʠ, ʦʙʦʟʥʘʯʝʥʥʦʤ ʚʳʰʝ{22}. 

 
 

 
20 Attribute ð named property of an entity (ISO/IEC 2382:2015, Information technology ð Vocabulary). 
21 Tuple ð in a relational database, part of a relation that uniquely describes an entity occurrence and its attributes (ISO/IEC 

2382:2015, Information technology ð Vocabulary). 
22 Key attribute ð an attribute of a given relvar thatôs part of at least one key of that relvar. (çThe New Relational Database Diction-

aryè, C.J. Date) 
23 Prime attribute ð old fashioned and somewhat deprecated term for a key attribute (not necessarily a primary key attribute). (çThe 

New Relational Database Dictionaryè, C.J. Date) 
24 Nonkey attribute ð an attribute of a given relvar that isnôt part of any key of that relvar. (çThe New Relational Database Dictionaryè, 

C.J. Date) 
25 Primary key attribute ð an attribute of a given relvar that participates in the primary key (if any) for that relvar. (çThe New 

Relational Database Dictionaryè, C.J. Date) 
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ʈʠʩʫʥʦʢ 2.1.a ð ʆʪʥʦʰʝʥʠʝ ʠ ʝʛʦ ʩʦʩʪʘʚʥʳʝ ʯʘʩʪʠ 
 

 

ɺʘʞʥʦ ʧʦʤʥʠʪʴ, ʯʪʦ ʪʝʨʤʠʥʳ çʪʘʙʣʠʮʘè, çʩʪʦʣʙʝʮè, çʩʪʨʦʢʘè ʷʚʣʷʶʪʩʷ 
ʣʠʰʴ ʫʧʨʦʱʸʥʥʳʤʠ ʠ ʙʦʣʝʝ ʫʜʦʙʥʳʤʠ ʚ ʧʦʚʩʝʜʥʝʚʥʦʡ ʨʝʯʠ ʘʥʘʣʦʛʘʤʠ 
ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʧʦʥʷʪʠʡ ʨʝʣʷʮʠʦʥʥʦʡ ʪʝʦʨʠʠ. ʅʦ ʝʩʣʠ ʧʦʜʭʦʜʠʪʴ ʢ ʚʦ-
ʧʨʦʩʫ ʩʪʨʦʛʦ ʤʘʪʝʤʘʪʠʯʝʩʢʠ, ʪʘʢʦʝ ʫʧʨʦʱʝʥʠʝ ʙʫʜʝʪ ʥʝʚʝʨʥʳʤ. 

 

 

ɺ ʢʥʠʛʝ çɺʚʝʜʝʥʠʝ ʚ ʩʠʩʪʝʤʳ ʙʘʟ ʜʘʥʥʳʭè (ʂ. ɼʞ. ɼʝʡʪ, 8-ʝ ʠʟʜʘʥʠʝ) ʦʪ-
ʥʦʰʝʥʠʷʤ ʠ ʩʚʷʟʘʥʥʳʤ ʩ ʥʠʤʠ ʧʦʥʷʪʠʷʤ ʧʦʩʚʷʱʝʥʦ ʚ ʩʫʤʤʝ ʙʦʣʝʝ ʪʨʸʭ-
ʩʦʪ ʩʪʨʘʥʠʮ. ɽʩʣʠ ʚʳ ʪʦʣʴʢʦ ʥʘʯʘʣʠ ʠʟʫʯʘʪʴ ʙʘʟʳ ʜʘʥʥʳʭ, ʚʦʟʤʦʞʥʦ, ʵʪʦʪ 
ʤʘʪʝʨʠʘʣ ʥʝ ʧʨʠʥʝʩʸʪ ʚʘʤ ʤʥʦʛʦ ʧʦʣʴʟʳ, ʥʦ ʝʩʣʠ ʫ ʚʘʩ ʝʩʪʴ ʭʦʪʷ ʙʳ 2-3 
ʛʦʜʘ ʦʧʳʪʘ ʨʘʙʦʪʳ ʩ ʙʘʟʘʤʠ ʜʘʥʥʳʭ, ʥʘʩʪʦʷʪʝʣʴʥʦ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʦʟʥʘ-
ʢʦʤʠʪʴʩʷ ʩ ʵʪʠʤ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʤ ʪʨʫʜʦʤ. 

 

ɺ ʟʘʚʝʨʰʝʥʠʠ ʜʘʥʥʦʡ ʛʣʘʚʳ ʧʦʜʯʝʨʢʥʸʤ ʦʜʥʫ ʚʘʞʥʫʶ ʤʳʩʣʴ, ʢʦʪʦʨʫʶ ʦʯʝʥʴ 
ʯʘʩʪʦ ʫʧʫʩʢʘʶʪ ʠʟ ʚʠʜʫ, ð ʨʘʟʥʠʮʫ ʤʝʞʜʫ çʦʪʥʦʰʝʥʠʝʤè, çʩʭʝʤʦʡ ʦʪʥʦʰʝʥʠʷè, 
çʧʝʨʝʤʝʥʥʦʡ ʦʪʥʦʰʝʥʠʷè, çʟʥʘʯʝʥʠʝʤ ʦʪʥʦʰʝʥʠʷè. 

ʂʘʢ ʣʝʛʢʦ ʜʦʛʘʜʘʪʴʩʷ, ʧʝʨʚʳʡ ʪʝʨʤʠʥ (çʦʪʥʦʰʝʥʠʝè) ʧʦʚʩʝʤʝʩʪʥʦ ʠʩʧʦʣʴ-
ʟʫʶʪ ʚʤʝʩʪʦ ʪʨʸʭ ʜʨʫʛʠʭ (ʭʦʪʷ ʦʥ ʷʚʣʷʝʪʩʷ ʩʠʥʦʥʠʤʦʤ ʪʝʨʤʠʥʘ çʟʥʘʯʝʥʠʝ ʦʪʥʦʰʝ-
ʥʠʷè). ɽʱʸ ʯʘʱʝ ʛʦʚʦʨʷʪ ʧʨʦʩʪʦ çʪʘʙʣʠʮʘè (ʯʪʦ ʚʧʦʣʥʝ ʩʧʨʘʚʝʜʣʠʚʦ ʚ ʢʦʥʪʝʢʩʪʝ 
ʷʟʳʢʘ SQL). 
 ʊʘʢ ʚ ʯʸʤ ʞʝ ʨʘʟʥʠʮʘ? (ʀ ʜʦʙʘʚʠʤ ʝʱʸ ʦʜʠʥ ʪʝʨʤʠʥ.) 
Å ʉʭʝʤʘ ʦʪʥʦʰʝʥʠʷ ð ʦʧʠʩʘʥʠʝ ʘʪʨʠʙʫʪʦʚ ʦʪʥʦʰʝʥʠʷ (ʫʢʘʟʘʥʠʝ ʠʭ ʠʤʸʥ, ʪʠ-
ʧʦʚ ʜʘʥʥʳʭ ʠ ʠʥʳʭ ʩʚʦʡʩʪʚ). 

Å ʇʝʨʝʤʝʥʥʘʷ ʦʪʥʦʰʝʥʠʷ ð ʨʝʘʣʴʥʦ ʩʦʟʜʘʥʥʘʷ ʚ ʉʋɹɼ ʪʘʙʣʠʮʘ. 

pass name department phone

178 ʀʚʘʥʦʚ ʀ.ʀ. ʆʪʜ-1 NULL

223 ʇʝʪʨʦʚ ʇ.ʇ. ʆʪʜ-1 999-87-32

318 ʉʠʜʦʨʦʚ ʉ.ʉ. ʆʪʜ-1 333-55-66

243 ʉʠʜʦʨʦʚ ʉ.ʉ. ʆʪʜ-2 333-55-66

ɿʘʛʦʣʦ-

ʚʦʢ 

(ʩʭʝʤʘ)

ʊʝʣʦ

ɸʨʥʦʩʪɹ (çʢʦʣʠʯʝʩʪʚʦ ʩʪʦʣʙʮʦʚ ʪʘʙʣʠʮr è)

ʂ
ʦ
ʨ
ʪʝ
ʞ
ʠ
 (
ç
ʩ
ʪʨ
ʦ
ʢʠ
 

ʪʘ
ʙ
ʣ
ʠ
ʮr
è
)

ʅʦʤʝʨʘ 

ʧʨʦʧʫʩ-

ʢʦʚ

ʀʤʝʥʘ ʩʦʪʨʫʜ-

ʥʠʢʦʚ

ʅʘʟʚʘʥʠ̫ 

ʦʪʜʝʣʦʚ

ʅʦʤʝʨʘ 

ʪʝʣʝʬʦʥʦʚ
ɼʦʤʝʥr

ʎʝʣʦʝ 

ʯʠʩʣʦ
ʉʪʨʦʢʘ ʉʪʨʦʢʘ ʉʪʨʦʢʘ

ʊʠʧr 

ʜʘʥʥr ʭ

ɸʪʨʠʙʫʪr (çʩʪʦʣʙʮr  ʪʘʙʣʠʮr è)

ɿʥʘʯʝʥʠʝ 

ʦʪʥʦh ʝʥʠ̫

ʄ
ʦɦ
ʥ
ʦ
ʩ
ʪɹ
 

(ç
ʢʦ
ʣ
ʠ
ʯ
ʝ
ʩ
ʪʚ
ʦ
 

ʩ
ʪʨ
ʦ
ʢ 
ʪʘ
ʙ
ʣ
ʠ
ʮr
è

)
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Å ʆʪʥʦʰʝʥʠʝ (ʟʥʘʯʝʥʠʝ ʦʪʥʦʰʝʥʠʷ) ð ʪʝ ʜʘʥʥʳʝ, ʢʦʪʦʨʳʝ ʚ ʜʘʥʥʳʡ ʤʦʤʝʥʪ 
ʭʨʘʥʷʪʩʷ ʚ ʧʝʨʝʤʝʥʥʦʡ ʦʪʥʦʰʝʥʠʷ. 

Å ʇʨʦʠʟʚʦʜʥʘʷ ʧʝʨʝʤʝʥʥʘʷ ʦʪʥʦʰʝʥʠʷ (ʧʨʝʜʩʪʘʚʣʝʥʠʝ{339}) ð ʜʦʧʦʣʥʠʪʝʣʴʥʘʷ 
ʬʦʨʤʘ ʠʟʚʣʝʯʝʥʠʷ ʜʘʥʥʳʭ ʠʟ ʦʪʥʦʰʝʥʠʷ. 

 

ʆʯʝʚʠʜʥʦ, ʯʪʦ ʟʥʘʯʝʥʠʡ ʫ ʧʝʨʝʤʝʥʥʦʡ ʦʪʥʦʰʝʥʠʷ ʤʥʦʛʦ (ʠʟʤʝʥʝʥʠʝ ʭʦʪʷ ʙʳ 
ʦʜʥʦʛʦ ʙʠʪʘ ʜʘʥʥʳʭ ʫʞʝ ʜʘʸʪ ʥʦʚʦʝ ʟʥʘʯʝʥʠʝ). 
 

ʇʦʷʩʥʠʤ ʚʩʝ ʪʝʨʤʠʥʳ ʛʨʘʬʠʯʝʩʢʠ (ʨʠʩʫʥʦʢ 2.1.b) ʩ ʫʢʘʟʘʥʠʝʤ ʧʦʩʣʝʜʦʚʘ-
ʪʝʣʴʥʦʩʪʠ ʨʝʘʣʠʟʘʮʠʠ: ʥʘ ʦʩʥʦʚʝ ʤʦʜʝʣʠ ʦʪʥʦʰʝʥʠʷ ʩʪʨʦʠʪʩʷ ʩʭʝʤʘ ʦʪʥʦʰʝʥʠʷ, ʩ 
ʧʦʤʦʱʴʶ ʢʦʪʦʨʦʡ ʤʦʞʥʦ ʩʬʦʨʤʠʨʦʚʘʪʴ SQL-ʟʘʧʨʦʩ ʜʣʷ ʩʦʟʜʘʥʠʷ ʧʝʨʝʤʝʥʥʦʡ ʦʪ-
ʥʦʰʝʥʠʷ (ʘ ʟʘʪʝʤ ʠ ʧʨʝʜʩʪʘʚʣʝʥʠʷ{339}), ʧʦʩʣʝ ʯʝʛʦ ʧʝʨʝʤʝʥʥʫʶ ʦʪʥʦʰʝʥʠʷ ʤʦʞʥʦ 
ʥʘʧʦʣʥʷʪʴ ʜʘʥʥʳʤʠ, ʯʪʦ ʜʘʩʪ ʥʘʤ ʟʥʘʯʝʥʠʝ ʦʪʥʦʰʝʥʠʷ ʠ ʟʥʘʯʝʥʠʝ ʧʨʝʜʩʪʘʚʣʝʥʠʷ. 
 

1) ɺ ʧʨʦʮʝʩʩʝ ʩʦʟʜʘʥʠʷ ʤʦʜʝʣʠ ʜʘʥ-
ʥʳʭ ʦʧʠʩʳʚʘʶʪʩʷ ʩʫʱʥʦʩʪʠ ʠ ʠʭ ʘʪʨʠ-
ʙʫʪʳ: 

 
2) ʄʦʜʝʣʴ ʜʝʪʘʣʠʟʠʨʫʝʪʩʷ ʜʦ ʩʭʝʤʳ 
ʦʪʥʦʰʝʥʠʷ: 

 
3) ʅʘ ʦʩʥʦʚʝ ʠʤʝʶʱʝʡʩʷ ʩʭʝʤʳ ʦʪʥʦ-
ʰʝʥʠʷ ʛʝʥʝʨʠʨʫʝʪʩʷ SQL-ʢʦʜ ʜʣʷ ʩʦ-
ʟʜʘʥʠʷ ʧʝʨʝʤʝʥʥʦʡ ʦʪʥʦʰʝʥʠʷ (ʪ.ʝ. ʨʝ-
ʘʣʴʥʦʡ ʪʘʙʣʠʮʳ ʚ ʨʝʘʣʴʥʦʡ ʙʘʟʝ ʜʘʥ-
ʥʳʭ ʧʦʜ ʫʧʨʘʚʣʝʥʠʝʤ ʉʋɹɼ): 

MySQL ʉʦʟʜʘʥʠʝ ʪʘʙʣʠʮʳ 
1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

CREATE TABLE `employee`  

(  

 `pass` INT ( 11)  NOT NULL,  

 `name` VARCHAR( 50)  NOT NULL,  

 `department` VARCHAR( 50)  NOT NULL,  

 `phone` VARCHAR( 50)  DEFAULT NULL,  

 PRIMARY KEY ( `pass` )  

)  

ENGINE=InnoDB  

DEFAULT CHARSET=utf8 ;  
 

4) ɺ ʉʋɹɼ ʧʦʷʚʣʷʝʪʩʷ ʨʝʘʣʴʥʘʷ ʪʘʙ-
ʣʠʮʘ: 
 
 
 
  

5) ʊʝʧʝʨʴ ʥʘ ʦʩʥʦʚʝ ʪʘʙʣʠʮʳ ʤʦʞʥʦ 
ʧʦʩʪʨʦʠʪʴ ʧʨʝʜʩʪʘʚʣʝʥʠʝ, ʪ.ʝ. ʧʨʦʠʟ-
ʚʦʜʥʫʶ ʧʝʨʝʤʝʥʥʫʶ ʦʪʥʦʰʝʥʠʷ: 
 

MySQL ʉʦʟʜʘʥʠʝ ʧʨʝʜʩʪʘʚʣʝʥʠʷ 

1 

2 

3 

4 

5 

CREATE VIEW `pass_and_name`  

AS  

 SELECT `pass` ,  

        UPPER( `name` )  AS `name`  

 FROM   `employee`  
  

 

ʈʠʩʫʥʦʢ 2.1.b ð ɺʩʝ ʪʝʨʤʠʥʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʧʦʥʷʪʠʝʤ çʦʪʥʦʰʝʥʠʝè 
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6) ʇʨʠʤʝʨ ʟʥʘʯʝʥʠʷ ʦʪʥʦʰʝʥʠʷ ʚʳʛʣʷ-
ʜʠʪ ʪʘʢ: 
 
 
 

pass name department Phone 

178 ʀʚʘʥʦʚ ʀ.ʀ. ʆʪʜ-1 NULL 

223 ʇʝʪʨʦʚ ʇ.ʇ. ʆʪʜ-1 999-87-32 

318 ʉʠʜʦʨʦʚ ʉ.ʉ. ʆʪʜ-1 333-55-66 

243 ʉʠʜʦʨʦʚ ʉ.ʉ. ʆʪʜ-2 333-55-66 
  

7) ʇʨʠʤʝʨ ʟʥʘʯʝʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥʠʷ 
(ʧʨʦʠʟʚʦʜʥʦʡ ʧʝʨʝʤʝʥʥʦʡ ʦʪʥʦʰʝʥʠʷ) 
ʚʳʛʣʷʜʠʪ ʪʘʢ: 

pass name 

178 ʀɺɸʅʆɺ ʀ.ʀ. 

223 ʇɽʊʈʆɺ ʇ.ʇ. 

318 ʉʀɼʆʈʆɺ ʉ.ʉ. 

243 ʉʀɼʆʈʆɺ ʉ.ʉ. 
 

 

ʈʠʩʫʥʦʢ 2.1.b (ʧʨʦʜʦʣʞʝʥʠʝ) ð ɺʩʝ ʪʝʨʤʠʥʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʧʦʥʷʪʠʝʤ çʦʪʥʦʰʝʥʠʝè 
 
 ʏʪʦʙʳ ʥʝ ʟʘʧʫʪʘʪʴʩʷ ʦʢʦʥʯʘʪʝʣʴʥʦ ʚ ʪʝʨʤʠʥʦʣʦʛʠʠ, ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʣʝ-
ʜʫʶʱʫʶ ʰʧʘʨʛʘʣʢʫ26 (ʵʪʦ ʨʘʟʜʝʣʝʥʠʝ ʩʦʚʝʨʰʝʥʥʦ ʫʩʣʦʚʥʦ, ʥʦ ʭʦʨʦʰʦ ʟʘʧʦʤʠʥʘ-
ʝʪʩʷ): 
 

ʊʦʯʢʘ ʟʨʝʥʠʷ 
ɺʟʘʠʤʥʦʝ ʩʦʦʪʚʝʪʩʪʚʠʝ ʪʝʨʤʠʥʦʚ 

ɻʨʫʧʧʘ 1 ɻʨʫʧʧʘ 2 ɻʨʫʧʧʘ 3 

ʇʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ ʉʫʱʥʦʩʪʴ ʕʢʟʝʤʧʣʷʨ ʉʚʦʡʩʪʚʦ 

ʈʝʣʷʮʠʦʥʥʦʡ ʪʝʦʨʠʠ ʆʪʥʦʰʝʥʠʝ ʂʦʨʪʝʞ ɸʪʨʠʙʫʪ 

ʌʠʟʠʯʝʩʢʦʡ ʙʘʟʳ ʜʘʥʥʳʭ ʊʘʙʣʠʮʘ ʉʪʨʦʢʘ ʉʪʦʣʙʝʮ 

ʌʠʟʠʯʝʩʢʦʛʦ ʭʨʘʥʝʥʠʷ ʌʘʡʣ ɿʘʧʠʩʴ ʇʦʣʝ 

 
ʅʘ ʵʪʦʤ ʪʝʦʨʝʪʠʯʝʩʢʘʷ ʯʘʩʪʴ ʟʘʢʦʥʯʝʥʘ, ʠ ʪʝʧʝʨʴ ʤʳ ʨʘʩʩʤʦʪʨʠʤ, ʢʘʢ ʜʝʣʘ 

ʦʙʩʪʦʷʪ ʚ ʨʝʘʣʴʥʦʩʪʠ. 
 

 

ɿʘʜʘʥʠʝ 2.1.a: ʧʨʠʚʝʜʠʪʝ 15-20 ʧʨʠʤʝʨʦʚ ʦʪʥʦʰʝʥʠʡ, ʦʧʠʩʳʚʘʶʱʠʭ ʪʝ 
ʠʣʠ ʠʥʳʝ ʦʙʲʝʢʪʳ ʨʝʘʣʴʥʦʛʦ ʤʠʨʘ. ʆʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʠʪʝ ʪʠʧʘʤ ʜʘʥ-
ʥʳʭ, ʢʦʪʦʨʳʝ ʚʳ ʚʳʙʝʨʝʪʝ ʜʣʷ ʢʘʞʜʦʛʦ ʘʪʨʠʙʫʪʘ. 

 

 

ɿʘʜʘʥʠʝ 2.1.b: ʢʘʢʠʭ ʦʪʥʦʰʝʥʠʡ, ʥʘ ʚʘʰ ʚʟʛʣʷʜ, ʥʝ ʭʚʘʪʘʝʪ ʚ ʙʘʟʝ ʜʘʥʥʳʭ 
çɹʘʥʢè{407}? ɼʦʧʦʣʥʠʪʝ ʝʸ ʤʦʜʝʣʴ ʥʝʜʦʩʪʘʶʱʠʤʠ ʦʪʥʦʰʝʥʠʷʤʠ. 

 

 

ɿʘʜʘʥʠʝ 2.1.c: ʢʘʢʠʭ ʘʪʨʠʙʫʪʦʚ ʦʪʥʦʰʝʥʠʡ, ʥʘ ʚʘʰ ʚʟʛʣʷʜ, ʥʝ ʭʚʘʪʘʝʪ ʚ 
ʙʘʟʝ ʜʘʥʥʳʭ çɹʘʥʢè{407}? ɼʦʧʦʣʥʠʪʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʦʪʥʦʰʝʥʠʷ ʧʨʦʧʫ-
ʱʝʥʥʳʤʠ ʘʪʨʠʙʫʪʘʤʠ. 

 
 
 
 
 
  

 
26 ʂ ʩʦʞʘʣʝʥʠʶ, ʫʩʪʘʥʦʚʠʪʴ ʧʝʨʚʦʠʩʪʦʯʥʠʢ ʵʪʦʡ ʪʘʙʣʠʮʳ ʪʘʢ ʠ ʥʝ ʫʜʘʣʦʩʴ, ʯʪʦ ʥʠʩʢʦʣʴʢʦ ʥʝ ʫʤʘʣʷʝʪ ʟʘʩʣʫʛ ʝʸ ʘʚʪʦʨʘ ʠ 

ʧʦʣʴʟʫ ʦʪ ʝʸ ʧʨʠʤʝʥʝʥʠʷ. 



ʉʦʟʜʘʥʠʝ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʦʪʥʦʰʝʥʠʡ 
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2.1.2. ʉʦʟʜʘʥʠʝ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʦʪʥʦʰʝʥʠʡ 
 

 ʉʨʘʟʫ ʞʝ ʥʘʯʥʸʤ ʩ ʥʝ ʦʯʝʥʴ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ, ʥʦ ʢʨʠʪʠʯʝʩʢʠ ʚʘʞʥʦʛʦ ʟʘʤʝ-
ʯʘʥʠʷ. 
 

 

ɺʩʝʛʜʘ ʠʩʧʦʣʴʟʫʡʪʝ ʜʣʷ ʠʤʝʥʦʚʘʥʠʷ ʦʙʲʝʢʪʦʚ ʙʘʟʳ ʜʘʥʥʳʭ ʪʦʣʴʢʦ ʘʥ-
ʛʣʠʡʩʢʠʡ ʷʟʳʢ. ɽʩʣʠ ʚʳ ʝʛʦ ʥʝ ʟʥʘʝʪʝ, ʧʠʰʠʪʝ çʪʨʘʥʩʣʠʪʦʤè, ʥʦ ʚʩʸ 
ʨʘʚʥʦ ʠʩʧʦʣʴʟʫʡʪʝ ʪʦʣʴʢʦ ʘʥʛʣʠʡʩʢʠʡ ʘʣʬʘʚʠʪ. 
 

ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʧʦʜʘʚʣʷʶʱʝʝ ʙʦʣʴʰʠʥʩʪʚʦ ʩʨʝʜʩʪʚ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ 
ʙʘʟ ʜʘʥʥʳʭ ʠ ʉʋɹɼ ʧʦʜʜʝʨʞʠʚʘʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʠʤʝʥʦʚʘʥʠʷ ʦʙʲʝʢʪʦʚ ʥʘ 
ʨʫʩʩʢʦʤ ʷʟʳʢʝ (ʠ ʤʥʦʛʠʭ ʜʨʫʛʠʭ), ʚʩʝʛʜʘ ʤʦʞʝʪ ʚʦʟʥʠʢʥʫʪʴ ʩʠʪʫʘʮʠʷ, ʚ ʢʦ-
ʪʦʨʦʡ ʚʩʷ ʩʠʩʪʝʤʘ ʧʝʨʝʩʪʘʥʝʪ ʨʘʙʦʪʘʪʴ ʠʟ-ʟʘ ʧʨʦʙʣʝʤ ʩ ʢʦʜʠʨʦʚʢʘʤʠ ʚ 
ʦʜʥʦʤ ʠʟ ʤʥʦʞʝʩʪʚʘ ʧʨʦʛʨʘʤʤʥʳʭ ʩʨʝʜʩʪʚ. 
 

ʂ ʪʦʤʫ ʞʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʘʥʛʣʠʡʩʢʦʛʦ ʷʟʳʢʘ ʚ IT-ʩʬʝʨʝ ð ʥʝʟʳʙʣʝʤʘʷ ʦʙ-
ʱʝʧʨʠʥʷʪʘʷ ʤʝʞʜʫʥʘʨʦʜʥʘʷ ʪʨʘʜʠʮʠʷ. 

 

 ɺ ʜʘʥʥʦʡ ʛʣʘʚʝ ʤʳ ʦʩʦʟʥʘʥʥʦ ʥʝ ʙʫʜʝʤ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʦʪʥʦ-
ʰʝʥʠʡ ʥʘ ʠʥʬʦʣʦʛʠʯʝʩʢʦʤ ʫʨʦʚʥʝ (ʵʪʦʤʫ ʚʦʧʨʦʩʫ ʧʦʩʚʷʱʸʥ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʨʘʟ-
ʜʝʣ{283}), ʘ ʧʦʛʦʚʦʨʠʤ ʦ ʪʝʭʥʠʯʝʩʢʦʡ ʨʝʘʣʠʟʘʮʠʠ ʜʘʪʘʣʦʛʠʯʝʩʢʦʛʦ ʠ ʬʠʟʠʯʝʩʢʦʛʦ 
ʫʨʦʚʥʝʡ. 
 ʂʦʥʢʨʝʪʥʳʝ ʜʝʡʩʪʚʠʷ ʥʘ ʵʪʠʭ ʫʨʦʚʥʷʭ ʙʫʜʫʪ ʟʘʚʠʩʝʪʴ ʦʪ ʚʦʟʤʦʞʥʦʩʪʝʡ ʠʩ-
ʧʦʣʴʟʫʝʤʦʛʦ ʚʘʤʠ ʩʨʝʜʩʪʚʘ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ, ʥʦ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚ Sparx Enterprise 
Architect (ʛʜʝ ʚ ʢʦʥʪʝʢʩʪʝ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʙʘʟ ʜʘʥʥʳʭ ʚʦʟʤʦʞʥʦʩʪʠ ʜʘʪʘʣʦʛʠʯʝʩʢʦʛʦ 
ʫʨʦʚʥʷ ʧʦʯʪʠ ʥʝ ʦʪʣʠʯʘʶʪʩʷ ʦʪ ʚʦʟʤʦʞʥʦʩʪʝʡ ʬʠʟʠʯʝʩʢʦʛʦ) ʥʘ ʜʘʪʘʣʦʛʠʯʝʩʢʦʤ 
ʫʨʦʚʥʝ ʩʪʦʠʪ ʩʜʝʣʘʪʴ ʩʣʝʜʫʶʱʝʝ. 
 

 ɺʳʨʘʙʦʪʘʪʴ ʩʪʘʥʜʘʨʪ ʠʤʝʥʦʚʘʥʠʷ ʦʙʲʝʢʪʦʚ ʙʘʟʳ ʜʘʥʥʳʭ. ʏʪʦʙʳ ʠʟʙʝ-
ʞʘʪʴ ʙʝʩʧʦʣʝʟʥʳʭ ʩʧʦʨʦʚ ʦ ʪʦʤ, ʢʘʢʦʡ ʩʪʘʥʜʘʨʪ ʣʫʯʰʝ, ʧʦʜʯʝʨʢʥʸʤ ʣʠʰʴ ʛʣʘʚʥʫʶ 
ʤʳʩʣʴ: ʦʙʷʟʘʪʝʣʴʥʦ ʩʪʦʠʪ ʩʣʝʜʦʚʘʪʴ ʢʘʢʦʤʫ-ʪʦ (ʧʫʩʪʴ ʠ ʩʦʟʜʘʥʥʦʤʫ ʣʠʯʥʦ ʚʘʤʠ) 
ʦʜʥʦʤʫ ʩʪʘʥʜʘʨʪʫ. ʀ ʪʦʣʴʢʦ ʝʤʫ. 
 ʉʨʘʚʥʠʪʝ ʜʚʝ ʩʭʝʤʳ ʦʪʥʦʰʝʥʠʷ, ʦʧʠʩʳʚʘʶʱʝʛʦ ʬʘʡʣ ʚ ʥʝʢʦʝʤ ʬʘʡʣʦʦʙʤʝʥ-
ʥʦʤ ʩʝʨʚʠʩʝ (ʨʠʩʫʥʦʢ 2.1.c): 
 

  
ʇʣʦʭʦʡ ʚʘʨʠʘʥʪ ʍʦʨʦʰʠʡ ʚʘʨʠʘʥʪ 

 

ʈʠʩʫʥʦʢ 2.1.c ð ʇʨʠʤʝʨ ʩʭʝʤ ʦʪʥʦʰʝʥʠʷ ʙʝʟ ʩʦʙʣʶʜʝʥʠʷ ʠ ʩ ʩʦʙʣʶʜʝʥʠʝʤ ʩʪʘʥ-
ʜʘʨʪʘ ʠʤʝʥʦʚʘʥʠʷ 

 ɺ ʤʘʩʰʪʘʙʘʭ ʤʦʜʝʣʠ ʚʩʝʡ ʙʘʟʳ ʜʘʥʥʳʭ ʧʨʦʙʣʝʤʘ ʥʝʩʦʙʣʶʜʝʥʠʷ ʩʪʘʥʜʘʨʪʦʚ 
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ʠʤʝʥʦʚʘʥʠʷ ʧʨʝʚʨʘʱʘʝʪʩʷ ʚ ʢʘʪʘʩʪʨʦʬʫ: ʚ ʪʘʢʦʡ çʤʝʰʘʥʠʥʝè ʦʯʝʥʴ ʪʷʞʝʣʦ ʦʨʠʝʥ-
ʪʠʨʦʚʘʪʴʩʷ, ʦʯʝʥʴ ʣʝʛʢʦ ʧʨʦʧʫʩʪʠʪʴ ʦʰʠʙʢʫ, ʜʘ ʠ ʫ ʧʨʦʬʝʩʩʠʦʥʘʣʦʚ, ʧʨʠʚʳʢʰʠʭ ʢ 
ʩʦʙʣʶʜʝʥʠʶ ʩʪʘʥʜʘʨʪʦʚ, ʪʘʢʦʝ ʟʨʝʣʠʱʝ ʚʳʟʳʚʘʝʪ ʧʦʯʪʠ ʬʠʟʠʯʝʩʢʫʶ ʙʦʣʴ. 
 

 ʉʦʟʜʘʪʴ ʦʪʥʦʰʝʥʠʷ ʠ ʥʘʧʦʣʥʠʪʴ ʠʭ ʘʪʨʠʙʫʪʘʤʠ. ɺʩʝ ʥʝʦʙʭʦʜʠʤʳʝ ʦʪʥʦ-
ʰʝʥʠʷ ʠ ʚʩʝ (ʧʦ ʢʨʘʡʥʝʡ ʤʝʨʝ, ʦʯʝʚʠʜʥʳʝ, çʠʥʬʦʨʤʘʮʠʦʥʥʳʝè) ʘʪʨʠʙʫʪʳ ʢ ʵʪʦʤʫ 
ʤʦʤʝʥʪʫ ʫʞʝ ʠʟʚʝʩʪʥʳ (ʧʦʣʫʯʝʥʳ ʥʘ ʧʨʝʜʳʜʫʱʝʤ, ʠʥʬʦʣʦʛʠʯʝʩʢʦʤ ʫʨʦʚʥʝ ʤʦʜʝ-
ʣʠʨʦʚʘʥʠʷ). ʊʘʢ ʯʪʦ ʩʤʝʣʦ ʤʦʞʥʦ ʧʝʨʝʥʦʩʠʪʴ ʵʪʫ ʠʥʬʦʨʤʘʮʠʶ ʚ ʜʘʪʘʣʦʛʠʯʝʩʢʫʶ 
ʤʦʜʝʣʴ. ʇʨʠʤʝʨ ʪʦʛʦ, ʢʘʢ ʙʫʜʝʪ ʚʳʛʣʷʜʝʪʴ ʧʦʣʫʯʠʚʰʝʝʩʷ ʦʪʥʦʰʝʥʠʝ, ʤʦʞʥʦ ʫʚʠ-
ʜʝʪʴ ʥʘ ʨʠʩʫʥʢʝ 2.1.c. 
 

 ʋʢʘʟʘʪʴ ʩʘʤʳʝ ʦʯʝʚʠʜʥʳʝ ʦʛʨʘʥʠʯʝʥʠʷ. ʅʘ ʵʪʦʤ ʫʨʦʚʥʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ 
ʤʦʞʥʦ ʧʦʟʚʦʣʠʪʴ ʩʝʙʝ ʥʝ ʧʦʛʨʫʞʘʪʴʩʷ ʚ ʜʝʪʘʣʠ ʪʝʭʥʠʯʝʩʢʦʡ ʨʝʘʣʠʟʘʮʠʠ ʪʘʙʣʠʮ 
ʙʘʟʳ ʜʘʥʥʳʭ ʠ ʫʯʝʩʪʴ ʣʠʰʴ ʪʝ ʦʩʦʙʝʥʥʦʩʪʠ, ʢʦʪʦʨʳʝ ʷʚʥʳʤ ʦʙʨʘʟʦʤ ʩʣʝʜʫʶʪ ʠʟ 
ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ (ʥʘʧʨʠʤʝʨ, ʪʨʝʙʦʚʘʥʠʷ ʫʥʠʢʘʣʴʥʦʩʪʠ ʟʥʘʯʝʥʠʡ ʥʝʢʦʪʦʨʳʭ ʘʪ-
ʨʠʙʫʪʦʚ ʠʣʠ ʪʨʝʙʦʚʘʥʠʷ ʥʘʣʠʯʠʷ ʷʚʥʦʛʦ ʟʥʘʯʝʥʠʷ ʘʪʨʠʙʫʪʘ (ʩʚʦʡʩʪʚʦ NOT NULL)). 

ʅʘ ʨʠʩʫʥʢʝ 2.1.b ʫ ʘʪʨʠʙʫʪʦʚ, ʩʣʝʚʘ ʦʪ ʠʤʝʥʠ ʢʦʪʦʨʳʭ ʩʪʦʠʪ ʟʥʘʢ ç*è, ʚʢʣʶʯʝʥʦ 
ʩʚʦʡʩʪʚʦ NOT NULL. 
 

 ʋʢʘʟʘʪʴ ʩʘʤʳʝ ʦʯʝʚʠʜʥʳʝ ʢʣʶʯʠ{34}, ʩʚʷʟʠ{56}, ʠʥʜʝʢʩʳ{105}. ɿʜʝʩʴ ʧʨʦʜʦʣ-
ʞʘʝʪʩʷ ʪʘ ʞʝ ʣʦʛʠʢʘ, ʯʪʦ ʙʳʣʘ ʫʢʘʟʘʥʘ ʚ ʧʨʝʜʳʜʫʱʝʤ ʧʫʥʢʪʝ: ʦʪʤʝʯʘʝʤ ʣʠʰʴ ʩʘʤʦʝ 
ʚʘʞʥʦʝ ð ʪʦ, ʙʝʟ ʯʝʛʦ ʤʦʜʝʣʴ ʜʘʥʥʳʭ ʷʚʥʦ ʥʘʯʥʸʪ ʪʝʨʷʪʴ ʘʜʝʢʚʘʪʥʦʩʪʴ ʧʨʝʜʤʝʪʥʦʡ 
ʦʙʣʘʩʪʠ{11}. ʊʘʢ, ʥʘʧʨʠʤʝʨ, ʥʘ ʨʠʩʫʥʢʝ 2.1.b ʫ ʘʪʨʠʙʫʪʘ f _uid  ʚʢʣʶʯʝʥʦ ʩʚʦʡʩʪʚʦ 

PK, ʪ.ʝ. ʦʥ ʷʚʣʷʝʪʩʷ ʧʝʨʚʠʯʥʳʤ ʢʣʶʯʦʤ ʦʪʥʦʰʝʥʠʷ. 
 

 ʉ ʜʘʪʘʣʦʛʠʯʝʩʢʠʤ ʫʨʦʚʥʝʤ ð ʚʩʸ. ʉʣʦʞʥʦʩʪʴ ʟʜʝʩʴ ʙʫʜʝʪ ʟʘʢʣʶʯʘʪʴʩʷ ʥʝ ʚ 
ʪʝʭʥʠʯʝʩʢʦʡ ʨʝʘʣʠʟʘʮʠʠ (ʵʪʦ ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʨʫʪʠʥʥʘʷ ʦʧʝʨʘʮʠʷ, ʧʦʯʪʠ ʥʝ ʪʨʝʙʫʶ-
ʱʘʷ ʫʤʩʪʚʝʥʥʳʭ ʫʩʠʣʠʡ), ʘ ʚ ʪʦʤ, ʯʪʦʙʳ ʧʦʣʥʦʮʝʥʥʦ ʦʪʨʘʟʠʪʴ ʤʦʜʝʣʴ ʜʘʥʥʳʭ ʧʨʝʜ-
ʤʝʪʥʦʡ ʦʙʣʘʩʪʠ ʥʘ ʤʦʜʝʣʴ ʙʘʟʳ ʜʘʥʥʳʭ, ʧʨʠ ʵʪʦʤ ʩʦʙʣʶʜʘʷ ʚʩʝ ʥʝʦʙʭʦʜʠʤʳʝ ʪʨʝ-
ʙʦʚʘʥʠʷ{11}. 
 

 ʅʘ ʬʠʟʠʯʝʩʢʦʤ ʞʝ ʫʨʦʚʥʝ ʩʠʪʫʘʮʠʷ ʫʩʣʦʞʥʷʝʪʩʷ. ɺʦ-ʧʝʨʚʳʭ, ʤʳ ʧʦ-ʧʨʝʞ-
ʥʝʤʫ ʦʙʷʟʘʥʳ ʧʦʤʥʠʪʴ ʦ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ. ɺʦ-ʚʪʦʨʳʭ, ʤʳ ʜʦʣʞʥʳ ʦʯʝʥʴ ʭʦʨʦʰʦ 
ʧʦʥʠʤʘʪʴ ʚʥʫʪʨʝʥʥʶʶ ʣʦʛʠʢʫ ʨʘʙʦʪʳ ʚʳʙʨʘʥʥʦʡ ʉʋɹɼ, ʪ.ʢ. ʟʜʝʩʴ ʤʳ ʙʫʜʝʤ ʧʨʠʥʠ-
ʤʘʪʴ ʤʥʦʞʝʩʪʚʦ ʪʝʭʥʠʯʝʩʢʠʭ ʨʝʰʝʥʠʡ. 
 

 

ʆʯʝʥʴ ʯʘʩʪʦ ʤʦʞʥʦ ʫʩʣʳʰʘʪʴ ʚʦʧʨʦʩ ʦ ʪʦʤ, ʩʫʱʝʩʪʚʫʝʪ ʣʠ ʚʦʟʤʦʞʥʦʩʪʴ 
ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʢʦʥʚʝʨʪʘʮʠʠ ʜʘʪʘʣʦʛʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʚ ʬʠʟʠʯʝʩʢʫʶ. ʂ 
ʦʛʨʦʤʥʦʤʫ ʩʦʞʘʣʝʥʠʶ ð ʜʘ, ʩʫʱʝʩʪʚʫʝʪ. ʀ ʚʦʩʧʦʣʴʟʦʚʘʪʴʩʷ ʵʪʦʡ ʚʦʟʤʦʞ-
ʥʦʩʪʴʶ ð ʟʥʘʯʠʪ ʩʦʚʝʨʰʠʪʴ ʦʰʠʙʢʫ. 
 

ɼʘʪʘʣʦʛʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʙʣʠʟʢʘ ʢ ʠʥʬʦʣʦʛʠʯʝʩʢʦʡ ʠ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʦʪ-
ʚʝʯʘʝʪ ʪʨʝʙʦʚʘʥʠʶ ʘʜʝʢʚʘʪʥʦʩʪʠ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ{11}. ʌʠʟʠʯʝʩʢʘʷ ʞʝ 
ʤʦʜʝʣʴ (ʥʝ ʥʘʨʫʰʘʷ ʪʨʝʙʦʚʘʥʠʡ ʘʜʝʢʚʘʪʥʦʩʪʠ) ʜʦʣʞʥʘ ʚ ʪʦʤ ʯʠʩʣʝ ʦʙʝʩ-
ʧʝʯʠʚʘʪʴ ʫʜʦʙʩʪʚʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ{13}, ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ{15}, ʟʘʱʠʱʸʥ-
ʥʦʩʪʴ ʜʘʥʥʳʭ{16}. 
 

ʆʯʝʚʠʜʥʦ, ʯʪʦ ʘʚʪʦʤʘʪʠʯʝʩʢʘʷ ʢʦʥʚʝʨʪʘʮʠʷ ʩʦʟʜʘʩʪ ʚʘʤ çʪʝʭʥʠʯʝʩʢʫʶ ʢʦ-
ʧʠʶè ʜʘʪʘʣʦʛʠʯʝʩʢʦʡ ʤʦʜʝʣʠ, ʥʝ ʙʦʣʝʝ. ʀ ʪʦʣʴʢʦ ʚʜʫʤʯʠʚʦʝ çʨʫʯʥʦʝè ʩʦ-
ʟʜʘʥʠʝ ʬʠʟʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʠʪʴ ʧʦ-ʥʘʩʪʦʷʱʝʤʫ ʢʘʯʝ-
ʩʪʚʝʥʥʫʶ ʙʘʟʫ ʜʘʥʥʳʭ. 
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 ʀʪʘʢ, ʯʪʦ ʥʝʦʙʭʦʜʠʤʦ ʩʜʝʣʘʪʴ ʩ ʦʪʥʦʰʝʥʠʷʤʠ ʥʘ ʬʠʟʠʯʝʩʢʦʤ ʫʨʦʚʥʝ. 
 

ʂʦʥʢʨʝʪʠʟʠʨʦʚʘʪʴ ʪʠʧʳ ʜʘʥʥʳʭ. ɿʜʝʩʴ ʫʞʝ ʥʝʜʦʩʪʘʪʦʯʥʦ ʚ ʦʙʱʠʭ ʯʝʨʪʘʭ 
ʧʦʥʠʤʘʪʴ, ʯʪʦ çʚʦʪ ʪʫʪ ð ʩʪʨʦʢʘ, ʘ ʚʦʪ ʪʫʪ ð ʯʠʩʣʦè. ʉʪʨʦʢʠ, ʯʠʩʣʘ, ʜʘʪʘʚʨʝʤʝʥʥʳʝ 
ʠ ʜʝʥʝʞʥʳʝ ʚʝʣʠʯʠʥʳ (ʠ ʤʥʦʛʠʝ ʜʨʫʛʠʝ) ʚʳʨʘʞʘʶʪʩʷ ʚʧʦʣʥʝ ʢʦʥʢʨʝʪʥʳʤʠ (ʠ ʧʨʠ 
ʪʦʤ ʥʝʩʢʦʣʴʢʠʤʠ ʨʘʟʥʳʤʠ!) ʪʠʧʘʤʠ ʜʘʥʥʳʭ, ʧʦʜʜʝʨʞʠʚʘʝʤʳʤʠ ʢʦʥʢʨʝʪʥʦʡ ʉʋɹɼ. 

ʊʱʘʪʝʣʴʥʦʝ ʧʨʦʜʫʤʳʚʘʥʠʝ ʪʠʧʦʚ ʜʘʥʥʳʭ ʚʘʞʥʦ ʧʦʪʦʤʫ, ʯʪʦ ʦʥʠ ʚʣʠʷʶʪ ʢʘʢ 
ʥʘ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ (ʤʝʥʷʝʪʩʷ ʦʙʲʸʤ ʦʙʨʘʙʘʪʳʚʘʝʤʦʡ ʠʥʬʦʨʤʘʮʠʠ ʠ ʢʦʣʠʯʝ-
ʩʪʚʦ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʦʧʝʨʘʮʠʡ, ʚʳʧʦʣʥʷʝʤʳʭ ʉʋɹɼ ʧʨʠ ʘʥʘʣʠʟʝ ʠ ʢʦʥʚʝʨʪʘʮʠʠ 
ʜʘʥʥʳʭ), ʪʘʢ ʠ ʥʘ ʘʜʝʢʚʘʪʥʦʩʪʴ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ (ʩʫʱʝʩʪʚʫʝʪ ʨʠʩʢ ʠʩʧʦʣʴʟʦʚʘʪʴ 
ʪʘʢʦʡ ʪʠʧ ʜʘʥʥʳʭ, ʢʦʪʦʨʳʡ ʥʝ ʧʦʟʚʦʣʠʪ ʩʦʭʨʘʥʠʪʴ ʢʘʢʠʝ-ʪʦ ʦʙʲʝʢʪʠʚʥʦ ʩʫʱʝʩʪʚʫʶ-
ʱʠʝ ʚ ʞʠʟʥʠ ʟʥʘʯʝʥʠʷ ʠʣʠ ʙʫʜʝʪ ʩʦʭʨʘʥʷʪʴ ʠʭ ʩ ʠʩʢʘʞʝʥʠʷʤʠ). 

ʅʘʧʨʠʤʝʨ, ʝʩʣʠ ʤʳ ʚʳʙʝʨʝʤ ʩʣʠʰʢʦʤ çʙʦʣʴʰʦʡè ʮʝʣʦʯʠʩʣʝʥʥʳʡ ʪʠʧ (ʜʦʧʫ-
ʩʪʠʤ, BIGINT ) ʜʣʷ ʭʨʘʥʝʥʠʷ ʟʥʘʯʝʥʠʡ ʧʝʨʚʠʯʥʦʛʦ ʢʣʶʯʘ, ʤʳ ʩʥʠʟʠʤ ʧʨʦʠʟʚʦʜʠ-

ʪʝʣʴʥʦʩʪʴ. ʅʦ ʝʩʣʠ ʤʳ ʚʳʙʝʨʝʤ ʩʣʠʰʢʦʤ çʤʘʣʝʥʴʢʠʡè ʪʠʧ (ʜʦʧʫʩʪʠʤ, TINYINT ), 

ʤʳ ʩʤʦʞʝʤ ʩʦʭʨʘʥʠʪʴ ʥʝ ʙʦʣʝʝ 256 ʨʘʟʣʠʯʥʳʭ ʟʥʘʯʝʥʠʡ (ʪ.ʝ. ʚ ʪʘʙʣʠʮʫ ʤʦʞʥʦ ʙʫ-
ʜʝʪ ʧʦʤʝʩʪʠʪʴ ʥʝ ʙʦʣʝʝ 256 ʟʘʧʠʩʝʡ). 

ɽʱʸ ʦʜʥʦʡ ʧʨʝʢʨʘʩʥʦʡ ʠʣʣʶʩʪʨʘʮʠʝʡ ʦʧʘʩʥʦʩʪʠ ʧʨʠ ʚʳʙʦʨʝ ʪʠʧʦʚ ʜʘʥʥʳʭ 
ʷʚʣʷʝʪʩʷ ʪʠʧ DATETIME ʚ MS SQL Server, ʢʦʪʦʨʳʡ ʭʨʘʥʠʪ ʜʨʦʙʥʦʝ ʟʥʘʯʝʥʠʝ ʩʝʢʫʥʜ 

ʩ ʦʢʨʫʛʣʝʥʠʝʤ ʜʦ ʦʜʥʦʛʦ ʠʟ ʪʨʸʭ ʟʥʘʯʝʥʠʡ ð .000, .003, .007. ʊ.ʝ. ʚʳ ʥʠʢʘʢ ʥʝ ʩʤʦ-
ʞʝʪʝ ʩʦʭʨʘʥʠʪʴ ʟʜʝʩʴ ʟʥʘʯʝʥʠʷ ʪʳʩʷʯʥʳʭ ʜʦʣʝʡ ʩʝʢʫʥʜʳ, ʨʘʚʥʳʝ .001, .002, .004, 
.005, .006, .008, .009. 

ʇʨʠʤʝʨʥʘʷ ʢʘʨʪʠʥʘ ʪʦʛʦ, ʢʘʢ ʤʝʥʷʶʪʩʷ ʪʠʧʳ ʜʘʥʥʳʭ ʧʨʠ ʧʝʨʝʭʦʜʝ ʦʪ ʜʘʪʘ-
ʣʦʛʠʯʝʩʢʦʛʦ ʫʨʦʚʥʷ ʢ ʬʠʟʠʯʝʩʢʦʤʫ, ʧʦʢʘʟʘʥʘ ʥʘ ʨʠʩʫʥʢʝ 2.1.d. 
 

  
ɼʘʪʘʣʦʛʠʯʝʩʢʠʡ ʫʨʦʚʝʥʴ ʌʠʟʠʯʝʩʢʠʡ ʫʨʦʚʝʥʴ 

 

ʈʠʩʫʥʦʢ 2.1.d ð ʊʠʧʳ ʜʘʥʥʳʭ ʥʘ ʜʘʪʘʣʦʛʠʯʝʩʢʦʤ ʠ ʬʠʟʠʯʝʩʢʦʤ ʫʨʦʚʥʷʭ 
 

 ʋʢʘʟʘʪʴ ʚʩʝ ʦʛʨʘʥʠʯʝʥʠʷ. ʀ ʟʜʝʩʴ ʨʝʯʴ ʠʜʸʪ ʥʝ ʪʦʣʴʢʦ ʦʙ ʫʥʠʢʘʣʴʥʦʩʪʠ ʟʥʘ-
ʯʝʥʠʡ ʠʣʠ NOT NULL, ʟʜʝʩʴ ʥʫʞʥʦ ʩʦʟʜʘʪʴ ʚʩ:y ʧʝʨʚʠʯʥʳʝ ʠ ʚʥʝʰʥʠʝ ʢʣʶʯʠ{34} (ʠ 

ʜʦʨʘʙʦʪʘʪʴ ʚʩʝ ʥʝʦʙʭʦʜʠʤʳʝ ʩʚʷʟʠ{56}), ʫʥʠʢʘʣʴʥʳʝ ʠʥʜʝʢʩʳ{108}, ʧʨʦʚʝʨʢʠ{346}, ʪʨʠʛ-
ʛʝʨʳ{349}. 
 



ʉʦʟʜʘʥʠʝ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʦʪʥʦʰʝʥʠʡ 

 

 

ʈʝʣʷʮʠʦʥʥʳʝ ʙʘʟʳ ʜʘʥʥʳʭ ʚ ʧʨʠʤʝʨʘʭ É EPAM Systems, RD Dep, 2020 ʉʪʨ: 29/420 

 

 ʋʢʘʟʘʪʴ ʜʦʩʪʫʧʥʳʝ ʩʨʝʜʩʪʚʘ ʧʦʚʳʰʝʥʠʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ. ʂ ʪʘʢʠʤ 
ʩʨʝʜʩʪʚʘʤ ʚ ʦʙʱʝʤ ʩʣʫʯʘʝ ʦʪʥʦʩʷʪʩʷ ʠʥʜʝʢʩʳ{105} (ʥʝ ʧʫʪʘʪʴ ʩ ʫʥʠʢʘʣʴʥʳʤʠ ʠʥʜʝʢ-
ʩʘʤʠ{108}, ʢʦʪʦʨʳʝ ʩʦʟʜʘʶʪʩʷ ʥʝ ʩʪʦʣʴʢʦ ʜʣʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ, ʩʢʦʣʴʢʦ ʜʣʷ ʦʙʝʩ-
ʧʝʯʝʥʠʷ ʫʥʠʢʘʣʴʥʦʩʪʠ ʟʥʘʯʝʥʠʡ), ʤʝʪʦʜʳ ʜʦʩʪʫʧʘ{32} ʠ ʠʭ ʧʘʨʘʤʝʪʨʳ, ʤʘʪʝʨʠʘʣʠʟʦ-
ʚʘʥʥʳʝ ʧʨʝʜʩʪʘʚʣʝʥʠʷ{339} ʠ ʪ.ʜ. 
 

 ʋʢʘʟʘʪʴ ʩʧʝʮʠʬʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʦʪʥʦʰʝʥʠʡ ʠ ʠʭ ʘʪʨʠʙʫʪʦʚ. ʂ ʪʘʢʠʤ 
ʩʚʦʡʩʪʚʘʤ ʦʪʥʦʩʷʪʩʷ ʥʘʩʪʨʦʡʢʠ ʢʦʜʠʨʦʚʦʢ ʩʪʨʦʢʦʚʳʭ ʪʠʧʦʚ ʜʘʥʥʳʭ, ʟʥʘʯʝʥʠʷ ʘʪʨʠ-
ʙʫʪʦʚ ʧʦ ʫʤʦʣʯʘʥʠʶ, ʥʘʯʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʠ ʰʘʛ ʠʥʢʨʝʤʝʥʪʘ ʘʚʪʦʠʥʢʨʝʤʝʥʪʠʨʫʝ-
ʤʳʭ ʚʝʣʠʯʠʥ ʠ ʪ.ʜ. (ʵʪʦʪ ʩʧʠʩʦʢ ʦʯʝʥʴ ʩʠʣʴʥʦ ʟʘʚʠʩʠʪ ʦʪ ʚʳʙʨʘʥʥʦʡ ʉʋɹɼ). 
  

ʇʦ ʢʦʣʠʯʝʩʪʚʫ ʩʩʳʣʦʢ ʥʘ ʜʨʫʛʠʝ ʨʘʟʜʝʣʳ ʢʥʠʛʠ ʚʳ ʫʞʝ ʤʦʛʣʠ ʧʦʥʷʪʴ, ʯʪʦ 
ʢʨʘʡʥʝ ʩʣʦʞʥʦ ʧʳʪʘʪʴʩʷ ʨʝʘʣʠʟʦʚʘʪʴ çʦʪʥʦʰʝʥʠʷ ʚ ʯʠʩʪʦʤ ʚʠʜʝè, ʚ ʦʪʨʳʚʝ ʦʪ ʜʨʫ-
ʛʠʭ ʦʙʲʝʢʪʦʚ ʙʘʟʳ ʜʘʥʥʳʭ. ʇʦʪʦʤʫ ʤʥʦʛʠʝ ʠʜʝʠ, ʣʠʰʴ ʦʙʦʟʥʘʯʝʥʥʳʝ ʟʜʝʩʴ ʪʝʟʠʩʥʦ, 
ʙʫʜʫʪ ʧʦʜʨʦʙʥʦ ʨʘʩʩʤʦʪʨʝʥʳ ʜʘʣʝʝ. 
 

ʉʝʡʯʘʩ ʞʝ ʩʪʦʠʪ ʫʧʦʤʷʥʫʪʴ ʧʨʦʩʪʦʡ, ʥʦ ʧʦʨʦʞʜʘʶʱʠʡ ʤʥʦʞʝʩʪʚʦ ʚʦʧʨʦʩʦʚ 
ʠ ʦʰʠʙʦʢ ʤʦʤʝʥʪ ð ʦʪʣʠʯʠʝ çʦʪʥʦʰʝʥʠʡè (ʢʘʢ ʧʦʥʷʪʠʷ ʨʝʣʷʮʠʦʥʥʦʡ ʪʝʦʨʠʠ) ʠ 
çʪʘʙʣʠʮè (ʢʘʢ ʧʦʚʩʝʜʥʝʚʥʦʡ ʨʝʘʣʴʥʦʩʪʠ ʨʘʙʦʪʳ ʩ ʉʋɹɼ). 
 

 

ʉʤ. ʦʯʝʥʴ ʧʦʜʨʦʙʥʦʝ ʠʟʣʦʞʝʥʠʝ ʜʘʥʥʦʛʦ ʚʦʧʨʦʩʘ ʚ ʛʣʘʚʝ 6 ʢʥʠʛʠ çɺʚʝʜʝ-
ʥʠʝ ʚ ʩʠʩʪʝʤʳ ʙʘʟ ʜʘʥʥʳʭè (ʂ. ɼʞ. ɼʝʡʪ, 8-ʝ ʠʟʜʘʥʠʝ). 

 

 ʅʘʯʥʸʤ ʩ ʪʦʛʦ ʦʙʱʝʛʦ, ʯʪʦ ʝʩʪʴ ʫ çʦʪʥʦʰʝʥʠʡè ʠ çʪʘʙʣʠʮè. 
ʉʭʦʜʩʪʚʦ 1. ʋ ʦʪʥʦʰʝʥʠʡ ʝʩʪʴ ʠʤʝʥʦʚʘʥʥʳʝ ʪʠʧʠʟʠʨʦʚʘʥʥʳʝ ʘʪʨʠʙʫʪʳ, ʠʭ 

ʘʥʘʣʦʛʦʤ ʚ ʪʘʙʣʠʮʘʭ ʷʚʣʷʶʪʩʷ ʩʪʦʣʙʮʳ ʩʦ ʩʚʦʠʤʠ ʠʤʝʥʘʤʠ ʠ ʪʠʧʘʤʠ. 
ʉʭʦʜʩʪʚʦ 2. ʋ ʦʪʥʦʰʝʥʠʡ ʝʩʪʴ ʥʘʙʦʨ ʢʦʨʪʝʞʝʡ, ʠʭ ʘʥʘʣʦʛʦʤ ʚ ʪʘʙʣʠʮʘʭ ʷʚ-

ʣʷʶʪʩʷ ʩʪʨʦʢʠ. 
 

ʅʘ ʵʪʦʤ ʩʭʦʜʩʪʚʘ ʟʘʢʘʥʯʠʚʘʝʪʩʷ, ʠ ʥʘʯʠʥʘʶʪʩʷ ʦʪʣʠʯʠʷ. 
ʆʪʣʠʯʠʝ 1. ɸʪʨʠʙʫʪʳ ʦʪʥʦʰʝʥʠʷ ʥʝ ʫʧʦʨʷʜʦʯʝʥʳ, ʚ ʪʘʙʣʠʮʘʭ ʞʝ ʧʦʩʣʝʜʦʚʘ-

ʪʝʣʴʥʦʩʪʴ ʩʪʦʣʙʮʦʚ ʟʘʜʘʸʪʩʷ ʧʨʠ ʩʦʟʜʘʥʠʠ ʪʘʙʣʠʮʳ, ʥʦ ʤʦʞʝʪ ʙʳʪʴ ʠʟʤʝʥʝʥʘ ʚ 
ʨʘʤʢʘʭ ʚʳʧʦʣʥʝʥʠʷ SQL-ʟʘʧʨʦʩʦʚ ʠ ʤʦʞʝʪ ʥʝ ʩʦʚʧʘʜʘʪʴ ʩ ʨʝʘʣʴʥʳʤ ʦʙʨʘʟʦʤ ʭʨʘ-
ʥʝʥʠʷ ʜʘʥʥʳʭ. ɼʦʧʫʩʪʠʤ, ʫ ʥʘʩ ʝʩʪʴ ʦʪʥʦʰʝʥʠʝ, ʧʨʝʜʩʪʘʚʣʝʥʥʦʝ ʩʣʝʜʫʶʱʝʡ ʩʭʝ-
ʤʦʡ ʠ ʩʦʟʜʘʥʥʦʝ ʥʘ ʫʨʦʚʥʝ ʉʋɹɼ ʩʣʝʜʫʶʱʠʤ SQL-ʢʦʜʦʤ (ʨʠʩʫʥʦʢ 2.1.e). 
 

 

MySQL ʉʦʟʜʘʥʠʝ ʪʘʙʣʠʮʳ 

1 

2 

3 

4 

5 

6 

7 

8 

9 

CREATE TABLE `employee`  

(  

  `e_pass` INT  NOT NULL,  

  `e_name` VARCHAR( 100)  NOT NULL,  

  `e_department` VARCHAR( 10)  NOT NULL,  

  `e_phone` VARCHAR( 50)  NULL,  

  CONSTRAINT `PK_employee`  

  PRIMARY KEY ( `e_pass` )  

)  
  

ʈʠʩʫʥʦʢ 2.1.e ð ʉʭʝʤʘ ʦʪʥʦʰʝʥʠʷ ʠ SQL-ʢʦʜ ʜʣʷ ʩʦʟʜʘʥʠʷ ʪʘʙʣʠʮʳ 
 

ɺʳʧʦʣʥʷʷ ʟʘʧʨʦʩ, ʤʳ ʤʦʞʝʤ ʥʘʧʠʩʘʪʴ ʪʘʢ: 
 

MySQL ɿʘʧʨʦʩ, ʚ ʢʦʪʦʨʦʤ ʧʦʨʷʜʦʢ ʧʦʣʝʡ ʩʦʚʧʘʜʘʝʪ ʩ ʨʝʘʣʴʥʳʤ ʧʦʨʷʜʢʦʤ ʧʦʣʝʡ ʚ ʪʘʙʣʠʮʝ 

1 

2 

3 

SELECT `e_pass` ,  

       `e_name`  

FROM   `employee`  

 
  



ʉʦʟʜʘʥʠʝ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʦʪʥʦʰʝʥʠʡ 

 

 

ʈʝʣʷʮʠʦʥʥʳʝ ʙʘʟʳ ʜʘʥʥʳʭ ʚ ʧʨʠʤʝʨʘʭ É EPAM Systems, RD Dep, 2020 ʉʪʨ: 30/420 

 

 ʅʦ ʤʦʞʝʤ ʥʘʧʠʩʘʪʴ ʠ ʚʦʪ ʪʘʢ (ʧʦʤʝʥʷʚ ʧʨʦʠʟʚʦʣʴʥʳʤ ʦʙʨʘʟʦʤ ʧʦʨʷʜʦʢ ʩʣʝ-
ʜʦʚʘʥʠʷ ʠʟʚʣʝʢʘʝʤʳʭ ʧʦʣʝʡ): 
 

MySQL ɿʘʧʨʦʩ, ʚ ʢʦʪʦʨʦʤ ʧʦʨʷʜʦʢ ʧʦʣʝʡ ʥʝ ʩʦʚʧʘʜʘʝʪ ʩ ʨʝʘʣʴʥʳʤ ʧʦʨʷʜʢʦʤ ʧʦʣʝʡ ʚ ʪʘʙʣʠʮʝ 

1 

2 

3 

SELECT `e_name` ,  

       `e_pass`  

FROM   `employee`  
 

ʏʪʦ ʢʘʩʘʝʪʩʷ ʬʠʟʠʯʝʩʢʦʛʦ ʨʘʩʧʦʣʦʞʝʥʠʷ ʜʘʥʥʳʭ ʥʘ ʜʠʩʢʝ, ʪʦ ʟʜʝʩʴ ʚʦʦʙʱʝ 
ʥʝʪ ʝʜʠʥʦʛʦ ʧʨʘʚʠʣʘ ð ʉʋɹɼ (ʘ ʪʦʯʥʝʝ, ʪ.ʥ. ʤʝʪʦʜ ʜʦʩʪʫʧʘ{32} ʤʦʞʝʪ ʚ ʮʝʣʷʭ ʦʧʪʠ-
ʤʠʟʘʮʠʠ ʨʘʟʤʝʱʘʪʴ ʜʘʥʥʳʝ, ʦʪʥʦʩʷʱʠʝʩʷ ʢ ʢʘʞʜʦʤʫ ʩʪʦʣʙʮʫ, ʩʦʚʝʨʰʝʥʥʦ ʥʝʦʞʠ-
ʜʘʥʥʳʤ ʜʣʷ ʯʝʣʦʚʝʢʘ ʦʙʨʘʟʦʤ. 
 

ʆʪʣʠʯʠʝ 2. ʂʦʨʪʝʞʠ ʦʪʥʦʰʝʥʠʷ ʥʝ ʫʧʦʨʷʜʦʯʝʥʳ, ʚ ʪʘʙʣʠʮʘʭ ʞʝ ʩʪʨʦʢʠ ʭʨʘ-
ʥʷʪʩʷ ʚ ʥʝʢʦʪʦʨʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ (ʢʘʢ ʧʨʘʚʠʣʦ ð ʚ ʧʦʨʷʜʢʝ, ʦʧʨʝʜʝʣʷʝʤʦʤ 
ʢʣʘʩʪʝʨʥʳʤ ʠʥʜʝʢʩʦʤ{109}, ʝʩʣʠ ʦʥ ʝʩʪʴ ʫ ʪʘʙʣʠʮʳ). 

ʉ ʵʪʠʤ ʦʪʣʠʯʠʝʤ ʩʚʷʟʘʥ ʦʯʝʥʴ ʯʘʩʪʳʡ (ʠ ʚ ʢʦʨʥʝ ʥʝʚʝʨʥʳʡ) ʚʦʧʨʦʩ: çʂʘʢ ʤʥʝ 
ʚʩʪʘʚʠʪʴ ʚ ʪʘʙʣʠʮʫ ʥʦʚʫʶ ʩʪʨʦʢʫ ʤʝʞʜʫ ʩʪʨʦʢʘʤʠ ʪʘʢʦʡ-ʪʦ ʠ ʪʘʢʦʡ-ʪʦ?è ʅʠʢʘʢ. 

ʊʦʪ ʬʘʢʪ, ʯʪʦ ʉʋɹɼ ʚʳʥʫʞʜʝʥʘ ʭʨʘʥʠʪʴ ʜʘʥʥʳʝ ʚ ʥʝʢʦʪʦʨʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴ-
ʥʦʩʪʠ (ʵʪʦ ʥʝ ʪʦʣʴʢʦ ʦʙʲʝʢʪʠʚʥʘʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴ, ʥʦ ʠ ʩʧʦʩʦʙ ʦʧʪʠʤʠʟʘʮʠʠ ʦʧʝʨʘ-
ʮʠʡ ʧʦʠʩʢʘ) ʥʠʢʘʢ ʥʝ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʚʘʤ ʙʫʜʝʪ ʯʪʦ-ʪʦ ʠʟʚʝʩʪʥʦ ʦʙ ʵʪʦʡ ʧʦʩʣʝʜʦʚʘ-
ʪʝʣʴʥʦʩʪʠ, ʠ ʫʞ ʪʝʤ ʙʦʣʝʝ, ʯʪʦ ʉʋɹɼ ʧʦʟʚʦʣʠʪ ʚʘʤ ʝʶ ʫʧʨʘʚʣʷʪʴ. ʊ.ʝ. ʝʩʣʠ ʫ ʥʘʩ 
ʝʩʪʴ ʩʪʨʦʢʠ 
 

e_name 

ʀʚʘʥʦʚ ʀ.ʀ. 

ʇʝʪʨʦʚ ʇ.ʇ. 

ʉʠʜʦʨʦʚ ʉ.ʉ. 

ʉʠʜʦʨʦʚ ʉ.ʉ. 
 

ʠ ʤʳ ʭʦʪʠʤ ʧʦʤʝʩʪʠʪʴ ʩʪʨʦʢʫ çʆʨʣʦʚ ʆ.ʆ.è ʤʝʞʜʫ ʩʪʨʦʢʘʤʠ çʇʝʪʨʦʚ ʇ.ʇ.è ʠ çʉʠ-
ʜʦʨʦʚ ʉ.ʉ.è, ʤʳ ʥʠʢʘʢ ʥʝ ʩʤʦʞʝʤ ʵʪʦ ʩʜʝʣʘʪʴ. ɼʘ ʠ ʟʘʯʝʤ?! ɽʩʣʠ ʥʘʤ ʥʫʞʥʦ ʫʧʦʨʷ-
ʜʦʯʠʚʘʥʠʝ (ʥʘʧʨʠʤʝʨ), ʧʦ ʘʣʬʘʚʠʪʫ, ʜʦʩʪʘʪʦʯʥʦ ʥʘʧʠʩʘʪʴ ʟʘʧʨʦʩ ʩ ORDER BY: 
 

MySQL ɿʘʧʨʦʩ, ʚ ʢʦʪʦʨʦʤ ʫʢʘʟʘʥʦ ʧʨʘʚʠʣʦ ʫʧʦʨʷʜʦʯʠʚʘʥʠʷ ʨʝʟʫʣʴʪʘʪʘ ʧʦ ʫʞʝ ʠʤʝʶʱʝʤʫʩʷ ʚ ʪʘʙʣʠʮʝ ʧʦʣʶ 

1 

2 

3 

SELECT   `e_name`  

FROM     `employee`  

ORDER BY ` e_namè  
 

 ɽʩʣʠ ʞʝ ʥʘʤ ʥʫʞʥʦ ʢʘʢʦʝ-ʪʦ ʩʦʚʝʨʰʝʥʥʦ ʠʩʢʫʩʩʪʚʝʥʥʦʝ ʫʧʦʨʷʜʦʯʠʚʘʥʠʝ, ʥʝ 
ʦʩʥʦʚʘʥʥʦʝ ʥʘ ʠʤʝʶʱʠʭʩʷ ʚ ʪʘʙʣʠʮʝ ʜʘʥʥʳʭ, ʧʨʠʜʸʪʩʷ ʜʦʙʘʚʠʪʴ ʥʦʚʦʝ ʧʦʣʝ, ʠ ʟʘ-
ʪʝʤ ʚʳʧʦʣʥʷʪʴ ʫʧʦʨʷʜʦʯʠʚʘʥʠʝ ʧʦ ʝʛʦ ʟʥʘʯʝʥʠʶ, ʥʘʧʨʠʤʝʨ, ʪʘʢ: 
 

e_name e_order 

ʀʚʘʥʦʚ ʀ.ʀ. 10 

ʇʝʪʨʦʚ ʇ.ʇ. 20 

ʉʠʜʦʨʦʚ ʉ.ʉ. 40 

ʉʠʜʦʨʦʚ ʉ.ʉ. 50 

ʆʨʣʦʚ ʆ.ʆ. 30 
 

MySQL ɿʘʧʨʦʩ, ʚ ʢʦʪʦʨʦʤ ʫʢʘʟʘʥʦ ʧʨʘʚʠʣʦ ʫʧʦʨʷʜʦʯʠʚʘʥʠʷ ʨʝʟʫʣʴʪʘʪʘ ʧʦ ʩʧʝʮʠʘʣʴʥʦ ʜʦʙʘʚʣʝʥʥʦʤʫ ʧʦʣʶ 

1 

2 

3 

SELECT   `e_name`  

FROM     `employee`  

ORDER BY `e_order`  
 

  



ʉʦʟʜʘʥʠʝ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʦʪʥʦʰʝʥʠʡ 

 

 

ʈʝʣʷʮʠʦʥʥʳʝ ʙʘʟʳ ʜʘʥʥʳʭ ʚ ʧʨʠʤʝʨʘʭ É EPAM Systems, RD Dep, 2020 ʉʪʨ: 31/420 

 

ʈʝʟʫʣʴʪʘʪ ʙʫʜʝʪ ʪʘʢʠʤ (ʩʪʨʦʢʘ çʆʨʣʦʚ ʆ.ʆ.è ʦʢʘʞʝʪʩʷ ʤʝʞʜʫ ʩʪʨʦʢʘʤʠ çʇʝʪ-
ʨʦʚ ʇ.ʇ.è ʠ çʉʠʜʦʨʦʚ ʉ.ʉ.è, ʢʘʢ ʠ ʪʨʝʙʦʚʘʣʦʩʴ, ʥʦ ʬʠʟʠʯʝʩʢʦʝ ʨʘʩʧʦʣʦʞʝʥʠʝ ʜʘʥ-
ʥʳʭ ʥʘ ʜʠʩʢʝ ʧʨʠ ʵʪʦʤ ʥʝ ʧʦʤʝʥʷʝʪʩʷ, ʪ.ʝ. ʵʪʦʪ ʵʬʬʝʢʪ ʙʫʜʝʪ ʘʢʪʫʘʣʝʥ ʪʦʣʴʢʦ ʚ 
ʨʘʤʢʘʭ ʚʳʧʦʣʥʝʥʠʷ ʦʪʜʝʣʴʥʦʛʦ SQL-ʟʘʧʨʦʩʘ): 
 

e_name 

ʀʚʘʥʦʚ ʀ.ʀ. 

ʇʝʪʨʦʚ ʇ.ʇ. 

ʆʨʣʦʚ ʆ.ʆ. 

ʉʠʜʦʨʦʚ ʉ.ʉ. 

ʉʠʜʦʨʦʚ ʉ.ʉ. 
 
 

ʆʪʣʠʯʠʝ 3. ɺ ʦʪʥʦʰʝʥʠʷʭ ʥʝ ʜʦʧʫʩʢʘʝʪʩʷ ʥʘʣʠʯʠʝ ʦʜʥʦʠʤʸʥʥʳʭ ʘʪʨʠʙʫʪʦʚ 
ʠ ʩʦʚʧʘʜʘʶʱʠʭ ʢʦʨʪʝʞʝʡ, ʚ ʪʘʙʣʠʮʘʭ ʞʝ (ʢʘʢ ʤʠʥʠʤʫʤ ð ʧʨʦʠʟʚʦʜʥʳʭ, ʪ.ʝ. ʧʦʣʫ-
ʯʝʥʥʳʭ ʚʳʧʦʣʥʝʥʠʝʤ ʟʘʧʨʦʩʘ) ʵʪʦ ʪʨʝʙʦʚʘʥʠʝ ʤʦʞʝʪ ʥʘʨʫʰʘʪʴʩʷ. 

ʅʘʯʥʸʤ ʩ ʜʫʙʣʠʨʦʚʘʥʠʷ ʩʪʨʦʢ. ʇʦʯʪʠ ʣʶʙʘʷ ʩʦʚʨʝʤʝʥʥʘʷ ʨʝʣʷʮʠʦʥʥʘʷ ʉʋɹɼ 
ʧʦʟʚʦʣʠʪ ʚʘʤ ʩʦʟʜʘʪʴ ʪʘʙʣʠʮʫ ʙʝʟ ʧʝʨʚʠʯʥʳʭ ʢʣʶʯʝʡ{38} ʠ/ʠʣʠ ʫʥʠʢʘʣʴʥʳʭ ʠʥʜʝʢ-
ʩʦʚ{108}, ʠ ʟʘʪʝʤ ʨʘʟʤʝʱʘʪʴ ʪʘʤ ʧʦʣʥʦʩʪʴʶ ʠʜʝʥʪʠʯʥʳʝ ʩʪʨʦʢʠ. ɿʘʯʝʤ ʚʘʤ ʵʪʦ ʥʫʞʥʦ, 
ʠ ʢʘʢ ʚʳ ʪʝʧʝʨʴ ʩʦʙʠʨʘʝʪʝʩʴ ʨʘʟʣʠʯʘʪʴ ʵʪʠ ʩʪʨʦʢʠ ð ʦʪʜʝʣʴʥʳʡ ʚʦʧʨʦʩ (ʧʦʜʩʢʘʟʢʘ: 
ʥʝ ʜʝʣʘʡʪʝ ʪʘʢ ʥʠʢʦʛʜʘ, ʵʪʦ ʧʨʠʚʦʜʠʪ ʢ ʫʡʤʝ ʧʨʦʙʣʝʤ), ʥʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠ ʟʜʝʩʴ ʥʝʪ 
ʥʠʢʘʢʠʭ ʧʨʝʧʷʪʩʪʚʠʡ. 
 

ʏʪʦ ʜʦ ʦʜʥʦʠʤʸʥʥʳʭ ʘʪʨʠʙʫʪʦʚ, ʪʦ ʉʋɹɼ ʥʝ ʜʦʧʫʩʪʠʪ ʪʘʢʦʛʦ ʧʨʠ ʩʦʟʜʘʥʠʠ 
ʪʘʙʣʠʮʳ, ʥʦ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ SQL-ʟʘʧʨʦʩʦʚ ʩ JOIN  ʪʘʢʘʷ ʩʠʪʫʘʮʠʷ ʚʦʟʤʦʞʥʘ. ʈʘʩ-

ʩʤʦʪʨʠʤ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʧʨʠʤʝʨ. 
ʅʘ ʨʠʩʫʥʢʝ 2.1.f ʧʨʝʜʩʪʘʚʣʝʥʳ ʩʭʝʤʳ ʜʚʫʭ ʦʪʥʦʰʝʥʠʡ, ʚ ʢʦʪʦʨʳʭ ʩʦʟʥʘ-

ʪʝʣʴʥʦ ʩʦʟʜʘʥʳ ʦʜʠʥʘʢʦʚʳʝ ʥʘʙʦʨʳ ʧʦʣʝʡ: 

 

ʈʠʩʫʥʦʢ 2.1.f ð ʉʭʝʤʳ ʦʪʥʦʰʝʥʠʡ ʜʣʷ ʜʝʤʦʥʩʪʨʘʮʠʠ ʵʬʬʝʢʪʘ ʜʫʙʣʠʨʦʚʘʥʠʷ 
ʠʤʸʥ ʘʪʨʠʙʫʪʦʚ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ SQL-ʟʘʧʨʦʩʘ ʩ JOIN 

 
ʉʦʟʜʘʜʠʤ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʪʘʙʣʠʮʳ ʠ ʥʘʧʦʣʥʠʤ ʠʭ ʜʘʥʥʳʤʠ (ʨʠʩʫʥʦʢ 2.1.g): 

 

table_a table_b 

field_a field_b 

One 1 

Two 2 
 

field_a field_b 

One 1000 

Two 2000 
 

 

ʈʠʩʫʥʦʢ 2.1.g ð ɼʘʥʥʳʝ ʚ ʪʘʙʣʠʮʘʭ ʜʣʷ ʜʝʤʦʥʩʪʨʘʮʠʠ ʵʬʬʝʢʪʘ ʜʫʙʣʠʨʦʚʘʥʠʷ 
ʠʤʸʥ ʘʪʨʠʙʫʪʦʚ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ SQL-ʟʘʧʨʦʩʘ ʩ JOIN  

 

ʊʝʧʝʨʴ ʚʳʧʦʣʥʠʤ ʩʣʝʜʫʶʱʠʡ ʟʘʧʨʦʩ (ʢʦʜ ʧʨʠʚʝʜʸʥ ʚ ʩʠʥʪʘʢʩʠʩʝ MySQL, ʥʦ 
ʦʪʤʝʪʠʤ, ʯʪʦ MS SQL Server ʚʝʜyʪ ʩʝʙʷ ʘʥʘʣʦʛʠʯʥʳʤ ʦʙʨʘʟʦʤ, ʘ ʚʦʪ Oracle ʘʚʪʦ-
ʤʘʪʠʯʝʩʢʠ ʜʦʙʘʚʣʷʝʪ ʚ ʢʦʥʝʮ ʜʫʙʣʠʨʫʶʱʝʛʦʩʷ ʠʤʝʥʠ ʧʦʩʪʬʠʢʩ ç_1è): 
  



ʉʦʟʜʘʥʠʝ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʦʪʥʦʰʝʥʠʡ 

 

 

ʈʝʣʷʮʠʦʥʥʳʝ ʙʘʟʳ ʜʘʥʥʳʭ ʚ ʧʨʠʤʝʨʘʭ É EPAM Systems, RD Dep, 2020 ʉʪʨ: 32/420 

 

MySQL ɿʘʧʨʦʩ, ʨʝʟʫʣʴʪʘʪ ʚʳʧʦʣʥʝʥʠʷ ʢʦʪʦʨʦʛʦ ʙʫʜʝʪ ʩʦʜʝʨʞʘʪʴ ʦʜʥʦʠʤʸʥʥʳʝ ʧʦʣʷ (ʩʪʦʣʙʮʳ) 

1 

2 

3 

4 

SELECT *  

FROM   `table_a`  

JOIN    `table_b`  

USING (`field_a`)  
 

ʈʝʟʫʣʴʪʘʪ ʚʳʧʦʣʥʝʥʠʷ ʟʘʧʨʦʩʘ ʪʘʢʦʚ (ʦʙʨʘʪʠʪʝ ʚʥʠʤʘʥʠʝ, ʯʪʦ ʟʜʝʩʴ ʝʩʪʴ ʜʚʘ 
ʩʪʦʣʙʮʘ fie l d_b ʩ ʦʜʠʥʘʢʦʚʳʤʠ ʠʤʝʥʘʤʠ, ʥʦ ʨʘʟʥʳʤʠ ʜʘʥʥʳʤʠ): 
 

field_a field_b field_b 

One 1 1000 

Two 2 2000 
 

 ʉʦ ʩʭʦʜʩʪʚʘʤʠ ʠ ʨʘʟʣʠʯʠʷʤʠ ʦʪʥʦʰʝʥʠʡ ʠ ʪʘʙʣʠʮ ʥʘ ʵʪʦʤ ʚʩʸ. ʀ ʦʩʪʘʸʪʩʷ 
ʫʧʦʤʷʥʫʪʴ ʝʱʸ ʦʜʠʥ ʤʦʤʝʥʪ, ʢʦʪʦʨʳʡ ʪʨʘʜʠʮʠʦʥʥʦ ʦʙʭʦʜʷʪ ʚʥʠʤʘʥʠʝʤ ʚ ʢʥʠʛʘʭ ʧʦ 
ʙʘʟʘʤ ʜʘʥʥʳʭ, ʪ.ʢ. ʵʪʘ ʪʝʤʘ ʩʢʦʨʝʝ ʫʤʝʩʪʥʘ ʚ ʜʦʢʫʤʝʥʪʘʮʠʠ ʧʦ ʉʋɹɼ. ʇʦʛʦʚʦʨʠʤ ʦ 
ʪʦʤ, ʯʪʦ ʪʘʢʦʝ çʤʝʪʦʜ ʜʦʩʪʫʧʘè (storage engine), ʠ ʢʘʢ ʦʥ ʩʚʷʟʘʥ ʩ ʦʪʥʦʰʝʥʠʷʤʠ ʠ 
ʪʘʙʣʠʮʘʤʠ. 
 

 

ʄʝʪʦʜ ʜʦʩʪʫʧʘ (storage engine, database engine27) ð ʧʨʦʛʨʘʤʤʥʳʡ ʢʦʤʧʦ-
ʥʝʥʪ, ʠʩʧʦʣʴʟʫʝʤʳʡ ʉʋɹɼ ʜʣʷ ʜʦʙʘʚʣʝʥʠʷ, ʯʪʝʥʠʷ, ʦʙʥʦʚʣʝʥʠʷ ʠ ʫʜʘʣʝ-
ʥʠʷ ʜʘʥʥʳʭ. 
 

ʋʧʨʦʱʸʥʥʦ: ʩʧʝʮʠʘʣʴʥʘʷ ʯʘʩʪʴ ʉʋɹɼ, ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʦʡ ʦʥʘ ʨʘʙʦ-
ʪʘʝʪ ʩ ʜʠʩʢʦʤ (ʬʘʡʣʘʤʠ). 

 

 ʂ ʩʦʞʘʣʝʥʠʶ, ʧʦʯʪʠ ʙʝʩʩʤʳʩʣʝʥʥʦ ʦʧʠʩʳʚʘʪʴ çʤʝʪʦʜʳ ʜʦʩʪʫʧʘ ʚ ʧʨʠʥʮʠʧʝè, 
ʪ.ʢ. ʠʭ ʥʘʙʦʨ, ʢʦʥʢʨʝʪʥʘʷ ʨʝʘʣʠʟʘʮʠʷ, ʩʪʨʫʢʪʫʨʘ, ʚʦʟʤʦʞʥʦʩʪʠ ʠ ʪ.ʜ. ʚʝʩʴʤʘ ʨʘʟ-
ʣʠʯʥʳ ʠ ʞʸʩʪʢʦ ʩʚʷʟʘʥʳ ʩ ʢʦʥʢʨʝʪʥʦʡ ʉʋɹɼ. ʇʨʠ ʵʪʦʤ ʤʥʦʛʠʝ ʉʋɹɼ ʧʦʟʚʦʣʷʶʪ ʠʩ-
ʧʦʣʴʟʦʚʘʪʴ ʥʝʩʢʦʣʴʢʦ ʤʝʪʦʜʦʚ ʜʦʩʪʫʧʘ ʦʜʥʦʚʨʝʤʝʥʥʦ, ʯʪʦ ʨʘʩʰʠʨʷʝʪ ʚʦʟʤʦʞʥʦʩʪʠ 
ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʙʘʟʳ ʜʘʥʥʳʭ ʥʘ ʬʠʟʠʯʝʩʢʦʤ ʫʨʦʚʥʝ, ʥʦ ʠ ʫʩʣʦʞʥʷʝʪ ʝʛʦ. 
 ʆʪ ʚʳʙʦʨʘ ʤʝʪʦʜʘ ʜʦʩʪʫʧʘ ʟʘʚʠʩʠʪ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʨʘʟʣʠʯʥʳʭ ʦʧʝʨʘ-
ʮʠʡ, ʜʦʩʪʫʧʥʦʩʪʴ (ʠ ʦʩʦʙʝʥʥʦʩʪʴ ʨʝʘʣʠʟʘʮʠʠ) ʤʝʭʘʥʠʟʤʘ ʪʨʘʥʟʘʢʮʠʡ{373}, ʥʝʦʙʭʦʜʠ-
ʤʳʡ ʜʣʷ ʭʨʘʥʝʥʠʷ ʜʘʥʥʳʭ ʦʙʲʸʤ ʜʠʩʢʦʚʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ, ʪʨʝʙʦʚʘʥʠʷ ʢ ʧʨʦʮʝʩʩʦʨʫ 
ʠ ʦʧʝʨʘʪʠʚʥʦʡ ʧʘʤʷʪʠ ʠ ʪ.ʜ. ʠ ʪ.ʧ. 
 ɽʩʣʠ ʵʪʦ ʢʘʞʝʪʩʷ ʩʣʠʰʢʦʤ ʩʣʦʞʥʳʤ (ʘ ʪʘʢ ʦʥʦ ʠ ʝʩʪʴ), ʤʦʞʥʦ ʫʩʧʦʢʦʠʪʴ ʩʝʙʷ 
ʤʳʩʣʴʶ ʦ ʪʦʤ, ʯʪʦ ʣʶʙʘʷ ʩʦʚʨʝʤʝʥʥʘʷ ʉʋɹɼ ʧʦ ʫʤʦʣʯʘʥʠʶ ʠʩʧʦʣʴʟʫʝʪ çʥʘʠʙʦʣʝʝ 
ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʳʡè ʤʝʪʦʜ ʜʦʩʪʫʧʘ, ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʡ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʥʘ ʥʘʜʸʞ-
ʥʦʩʪʴ ʦʧʝʨʘʮʠʡ ʩ ʜʘʥʥʳʤʠ (ʢʘʢ ʧʨʘʚʠʣʦ, ʮʝʥʦʡ ʧʦʪʝʨʠ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʠ ʧʦʚʳ-
ʰʝʥʠʷ ʪʨʝʙʦʚʘʥʠʡ ʢ ʘʧʧʘʨʘʪʥʳʤ ʨʝʩʫʨʩʘʤ). ɽʩʣʠ ʞʝ ʚʳ ʚʩʝʨʴʸʟ ʭʦʪʠʪʝ ʦʧʪʠʤʠʟʠ-
ʨʦʚʘʪʴ ʩʚʦʶ ʙʘʟʫ ʜʘʥʥʳʭ ʥʘ ʬʠʟʠʯʝʩʢʦʤ ʫʨʦʚʥʝ, ʧʨʠʜʸʪʩʷ ʠʟʫʯʠʪʴ ʩʦʦʪʚʝʪʩʪʚʫʶ-
ʱʠʡ ʨʘʟʜʝʣ ʜʦʢʫʤʝʥʪʘʮʠʠ ʪʦʡ ʉʋɹɼ, ʩ ʢʦʪʦʨʦʡ ʚʳ ʨʘʙʦʪʘʝʪʝ. 
 

 ɺ ʟʘʚʝʨʰʝʥʠʠ ʜʘʥʥʦʡ ʛʣʘʚʳ ʝʱʸ ʨʘʟ ʧʦʜʯʝʨʢʥʸʤ, ʯʪʦ ʜʣʷ ʫʩʧʝʰʥʦʛʦ ʩʦʟʜʘ-
ʥʠʷ ʤʦʜʝʣʠ ʙʘʟʳ ʜʘʥʥʳʭ ʪʨʝʙʫʝʪʩ ̫ʭʦʨʦʰʝʝ ʧʦʥʠʤʘʥʠʝ ʧʨʠʥʮʠʧʦʚ ʨʘʙʦʪʳ ʠ ʚʦʟ-
ʤʦʞʥʦʩʪʝʡ ʢʘʢ ʚʳʙʨʘʥʥʦʛʦ ʩʨʝʜʩʪʚʘ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ, ʪʘʢ ʠ ʮʝʣʝʚʦʡ ʉʋɹɼ. ʇʦʪʦʤʫ 
ʪʱʘʪʝʣʴʥʦ ʠʟʫʯʘʡʪʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʫʶ ʜʦʢʫʤʝʥʪʘʮʠʶ ð ʵʪʦ ʩʵʢʦʥʦʤʠʪ ʚʘʤ ʫʡʤʫ 
ʚʨʝʤʝʥʠ ʠ ʧʦʟʚʦʣʠʪ ʠʟʙʝʞʘʪʴ ʤʥʦʞʝʩʪʚʘ ʦʰʠʙʦʢ. 
 

 ɸ ʧʨʦʜʦʣʞʝʥʠʝ ʣʦʛʠʢʠ ʩʦʟʜʘʥʠʷ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʦʪʥʦʰʝʥʠʡ ʙʫʜʝʪ ʚ ʨʘʟʜʝ-
ʣʘʭ, ʧʦʩʚʷʱʸʥʥʳʭ ʧʨʘʢʪʠʯʝʩʢʦʡ ʨʝʘʣʠʟʘʮʠʠ ʢʣʶʯʝʡ{49}, ʩʚʷʟʝʡ{77} ʠ ʪʨʠʛʛʝʨʦʚ{349}. 
  

 
27 Database engine (storage engine) ð the underlying software component that a database management system (DBMS) uses to 

create, read, update and delete (CRUD) data from a database. (çWikipediaè) [https://en.wikipedia.org/wiki/Database_engine] 

https://en.wikipedia.org/wiki/Database_engine
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ɿʘʜʘʥʠʝ 2.1.d: ʩ ʧʦʤʦʱʴʶ ʣʶʙʦʛʦ ʩʨʝʜʩʪʚʘ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʩʦʟʜʘʡʪʝ ʤʦ-
ʜʝʣʠ 3-5 ʦʪʥʦʰʝʥʠʡ ʠʟ ʪʝʭ, ʯʪʦ ʚʳ ʧʨʠʜʫʤʘʣʠ, ʚʳʧʦʣʥʷʷ ʟʘʜʘʥʠʝ 2.1.a. 
ʇʦʩʣʝ ʩʦʟʜʘʥʠʷ ʤʦʜʝʣʝʡ ʩʛʝʥʝʨʠʨʫʡʪʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ SQL-ʢʦʜ ʠ ʚʳ-
ʧʦʣʥʠʪʝ ʝʛʦ ʚ ʚʳʙʨʘʥʥʦʡ ʚʘʤʠ ʉʋɹɼ, ʯʪʦʙʳ ʩʦʟʜʘʪʴ ʪʘʙʣʠʮʳ. ʅʘʧʦʣʥʠʪʝ 
ʧʦʣʫʯʠʚʰʠʝʩʷ ʪʘʙʣʠʮʳ ʧʨʠʤʝʨʘʤʠ ʜʘʥʥʳʭ. 

 

 

ɿʘʜʘʥʠʝ 2.1.e: ʚʩʝ ʣʠ ʦʪʥʦʰʝʥʠʷ ʠ ʠʭ ʘʪʨʠʙʫʪʳ ʚ ʙʘʟʝ ʜʘʥʥʳʭ çɹʘʥʢè{407} 
ʩʣʝʜʫʶʪ ʝʜʠʥʦʤʫ ʩʪʘʥʜʘʨʪʫ ʠʤʝʥʦʚʘʥʠʷ ʦʙʲʝʢʪʦʚ ʙʘʟʳ ʜʘʥʥʳʭ? ʇʨʝʜʣʦ-
ʞʠʪʝ ʩʚʦʠ ʫʣʫʯʰʝʥʠʷ. 

 

 

ɿʘʜʘʥʠʝ 2.1.f: ʜʣʷ ʚʩʝʭ ʣʠ ʘʪʨʠʙʫʪʦʚ ʦʪʥʦʰʝʥʠʷ ʚ ʙʘʟʝ ʜʘʥʥʳʭ çɹʘʥʢè{407} 
ʚʳʙʨʘʥʳ ʦʧʪʠʤʘʣʴʥʳʝ ʪʠʧʳ ʜʘʥʥʳʭ? ʇʨʝʜʣʦʞʠʪʝ ʩʚʦʠ ʫʣʫʯʰʝʥʠʷ. 
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2.2. ʂʣʶʯʠ 

2.2.1. ʆʙʱʠʝ ʩʚʝʜʝʥʠʷ ʦ ʢʣʶʯʘʭ 
 

ʇʦʩʢʦʣʴʢʫ ʢʘʞʜʘʷ ʨʘʟʥʦʚʠʜʥʦʩʪʴ ʢʣʶʯʝʡ ʦʙʣʘʜʘʝʪ ʩʚʦʠʤʠ ʦʩʦʙʳʤʠ ʩʚʦʡ-
ʩʪʚʘʤʠ, ʦʧʨʝʜʝʣʝʥʠʝ ʢʣʶʯʘ ʢʘʢ ʪʘʢʦʚʦʛʦ ʤʦʞʥʦ ʩʬʦʨʤʫʣʠʨʦʚʘʪʴ ʣʠʰʴ ʚ ʦʙʱʝʤ 
ʚʠʜʝ: 
 

 

ʂʣʶʯ (key28) ð ʠʜʝʥʪʠʬʠʢʘʪʦʨ, ʷʚʣʷʶʱʠʡʩʷ ʯʘʩʪʴʶ ʥʘʙʦʨʘ ʵʣʝʤʝʥʪʦʚ 
ʜʘʥʥʳʭ. ɺ ʢʦʥʪʝʢʩʪʝ ʨʝʣʷʮʠʦʥʥʳʭ ʉʋɹɼ ʢʣʶʯʦʤ ʩʯʠʪʘʝʪʩʷ ʩʦʚʦʢʫʧʥʦʩʪʴ 
ʘʪʨʠʙʫʪʦʚ ʦʪʥʦʰʝʥʠʷ (ʠʣʠ ʦʪʜʝʣʴʥʳʡ ʘʪʨʠʙʫʪ), ʦʙʣʘʜʘʶʱʠʡ ʦʧʨʝʜʝʣʸʥ-
ʥʳʤʠ, ʭʘʨʘʢʪʝʨʥʳʤʠ ʜʣʷ ʜʘʥʥʦʛʦ ʚʠʜʘ ʢʣʶʯʘ ʩʚʦʡʩʪʚʘʤʠ. 
 

ʋʧʨʦʱʸʥʥʦ: ʧʦʣʝ (ʠʣʠ ʥʘʙʦʨ ʧʦʣʝʡ), ʧʦʜʯʠʥʷʶʱʝʝʩʷ ʦʧʨʝʜʝʣʸʥʥʳʤ ʧʨʘ-
ʚʠʣʘʤ (ʢʦʥʢʨʝʪʥʳʝ ʧʨʘʚʠʣʘ ʟʘʚʠʩʷʪ ʦʪ ʚʠʜʘ ʢʣʶʯʘ). 

 

ʅʘ ʨʠʩʫʥʢʝ 2.2.a ʧʨʝʜʩʪʘʚʣʝʥ ʦʙʱʠʡ ʧʝʨʝʯʝʥʴ ʢʣʶʯʝʡ ʠ ʠʭ ʚʟʘʠʤʦʩʚʷʟʴ ʜʨʫʛ 
ʩ ʜʨʫʛʦʤ. 

 

ʈʠʩʫʥʦʢ 2.2.a ð ɺʠʜʳ ʢʣʶʯʝʡ ʠ ʠʭ ʚʟʘʠʤʦʩʚʷʟʴ 
 

ʉʨʘʟʫ ʞʝ ʦʪʤʝʪʠʤ, ʯʪʦ ʠʩʢʫʩʩʪʚʝʥʥʳʝ (ʠ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʝ) ʘʣʴʪʝʨʥʘʪʠʚʥʳʝ 
ʢʣʶʯʠ ʪʝʦʨʝʪʠʯʝʩʢʠ ʤʦʛʫʪ ʩʫʱʝʩʪʚʦʚʘʪʴ, ʥʦ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʠʤʝʶʪ ʥʠʢʘʢʦʛʦ ʩʤʳʩʣʘ 
(ʙʦʣʝʝ ʪʦʛʦ ð ʩʢʦʨʝʝ ʚʨʝʜʷʪ, ʧʦʚʳʰʘʷ ʥʘʛʨʫʟʢʫ ʥʘ ʉʋɹɼ). 
 

ʀʪʘʢ, ʪʝʧʝʨʴ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʨʘʩʩʤʦʪʨʠʤ ʚʩʝ ʦʧʨʝʜʝʣʝʥʠʷ ʠ ʧʨʠʚʝʜʸʤ ʩʦ-
ʦʪʚʝʪʩʪʚʫʶʱʠʝ ʧʨʠʤʝʨʳ. 
  

 
28 Key ð identifier that is part of a set of data elements (ISO/IEC 2382:2015, Information technology ð Vocabulary). 

ʉʫʧʝʨʢʣʁ ʯ

ʇʦʪʝʥʮʠʘʣɹʥr ʡ ʢʣʁ ʯ

ʇʝʨʚʠʯʥr ʡ ʢʣʁ ʯɸʣɹʪʝʨʥʘʪʠʚʥr ʡ ʢʣʁ ʯ

ʇʨʦʩʪʦʡ

ʉʦʩʪʘʚʥʦʡ

ɽʩʪʝʩʪʚʝʥʥr ʡ

ʀʩʢʫʩʩʪʚʝʥʥr ʡ

ʀʥʪʝʣʣʝʢʪʫʘʣɹʥr ʡ

ɺʥʝh ʥʠʡ ʢʣʁ ʯ

ʈʝʢʫʨʩʠʚʥr ʡ ʚʥʝh ʥʠʡ ʢʣʁ ʯ

ʇʨʦʩʪʦʡ

ʉʦʩʪʘʚʥʦʡ

ɽʩʪʝʩʪʚʝʥʥr ʡ



ʆʙʱʠʝ ʩʚʝʜʝʥʠʷ ʦ ʢʣʶʯʘʭ 

 

 

ʈʝʣʷʮʠʦʥʥʳʝ ʙʘʟʳ ʜʘʥʥʳʭ ʚ ʧʨʠʤʝʨʘʭ É EPAM Systems, RD Dep, 2020 ʉʪʨ: 35/420 

 

 

ʉʫʧʝʨʢʣʶʯ (superkey29) ð ʧʦʜʤʥʦʞʝʩʪʚʦ ʘʪʨʠʙʫʪʦʚ ʦʪʥʦʰʝʥʠʷ, ʫʥʠ-
ʢʘʣʴʥʦ ʠʜʝʥʪʠʬʠʮʠʨʫʶʱʝʝ ʣʶʙʦʡ ʢʦʨʪʝʞ. ʉʫʧʝʨʢʣʶʯ ʯʘʩʪʦ ʥʘʟʳʚʘʶʪ 
ʥʘʜʤʥʦʞʝʩʪʚʦʤ ʧʦʪʝʥʮʠʘʣʴʥʦʛʦ ʢʣʶʯʘ, ʪ.ʢ. ʦʥ ʤʦʞʝʪ ʩʦʜʝʨʞʘʪʴ ʚ ʩʝʙʝ 
çʣʠʰʥʠʝè ʵʣʝʤʝʥʪʳ, ʫʜʘʣʝʥʠʝ ʢʦʪʦʨʳʭ ʥʝ ʧʨʠʚʝʜʸʪ ʢ ʧʦʪʝʨʝ ʫʥʠʢʘʣʴʥʦ-
ʩʪʠ ʟʥʘʯʝʥʠʡ (ʪ.ʢ. ʩʫʧʝʨʢʣʶʯ ʥʝ ʦʙʣʘʜʘʝʪ ʩʚʦʡʩʪʚʦʤ ʥʝʩʦʢʨʘʪʠʤʦʩʪʠ). 
 

ʋʧʨʦʱʸʥʥʦ: ʧʦʣʝ ʠʣʠ ʥʘʙʦʨ ʧʦʣʝʡ, ʧʦ ʩʦʚʦʢʫʧʥʦʩʪʠ ʟʥʘʯʝʥʠʡ ʢʦʪʦʨʳʭ 
ʦʜʥʫ ʩʪʨʦʢʫ ʪʘʙʣʠʮʳ ʤʦʞʥʦ ʛʘʨʘʥʪʠʨʦʚʘʥʥʦ ʦʪʣʠʯʠʪʴ ʦʪ ʜʨʫʛʦʡ; ʚ 
ʪʘʢʦʤ ʥʘʙʦʨʝ ʤʦʛʫʪ ʦʢʘʟʘʪʴʩʷ ʣʠʰʥʠʝ ʧʦʣʷ, ʫʙʨʘʚ ʢʦʪʦʨʳʝ, ʤʳ ʚʩʸ 
ʨʘʚʥʦ ʩʤʦʞʝʤ ʛʘʨʘʥʪʠʨʦʚʘʥʥʦ ʦʪʣʠʯʘʪʴ ʦʜʥʫ ʩʪʨʦʢʫ ʦʪ ʜʨʫʛʦʡ. 

 

 ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʥʘ ʧʨʘʢʪʠʢʝ ʥʘʩ ʨʝʜʢʦ ʙʫʜʫʪ ʠʥʪʝʨʝʩʦʚʘʪʴ ʩʫʧʝʨʢʣʶʯʠ 
(ʦʥʠ ʥʫʞʥʳ, ʢʘʢ ʧʨʘʚʠʣʦ, ʣʠʰʴ ʚ ʢʦʥʪʝʢʩʪʝ ʥʦʨʤʘʣʠʟʘʮʠʠ{160}), ʧʦʷʩʥʠʤ ʠʜʝʶ ʥʘ ʧʨʠ-
ʤʝʨʝ ʫʞʝ ʤʥʦʛʦʢʨʘʪʥʦ ʨʘʩʩʤʦʪʨʝʥʥʦʛʦ ʦʪʥʦʰʝʥʠʷ employee  (ʨʠʩʫʥʦʢ 2.2.b). 

 

ʈʠʩʫʥʦʢ 2.2.b ð ʉʫʧʝʨʢʣʶʯʠ ʦʪʥʦʰʝʥʠʷ employee  
  

 
29 Superkey ð a superset of a candidate key. A superkey has the uniqueness property but not necessarily the irreducibility property. 

Of course, a candidate key is a special case of a superkey. (C.J. Date, ñAn Introduction to Database Systemsò, 8th edition). 

SK1

SK2

SK3

SK4

? ? ?

?

?

?

pass name department phone

178 ʀʚʘʥʦʚ ʀ.ʀ. ʆʪʜ-1 NULL

223 ʇʝʪʨʦʚ ʇ.ʇ. ʆʪʜ-1 999-87-32

318 ʉʠʜʦʨʦʚ ʉ.ʉ. ʆʪʜ-1 333-55-66

243 ʉʠʜʦʨʦʚ ʉ.ʉ. ʆʪʜ-2 333-55-66

PK
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 ʆʙʨʘʪʠʪʝ ʚʥʠʤʘʥʠʝ, ʯʪʦ ʚʩʝ ʤʥʦʞʝʩʪʚʘ (çSK1è, çSK2è, çSK3è, çSK4è), ʚʢʣʶ-
ʯʘʶʱʠʝ ʚ ʩʝʙʷ ʧʝʨʚʠʯʥʳʡ ʢʣʶʯ (ʘʪʨʠʙʫʪ pass ), ʦʙʲʝʢʪʠʚʥʦ ʷʚʣʷʶʪʩʷ ʩʫʧʝʨʢʣʶ-

ʯʘʤʠ (ʫʥʠʢʘʣʴʥʦ ʠʜʝʥʪʠʬʠʮʠʨʫʶʪ ʣʶʙʦʡ ʢʦʨʪʝʞ), ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʤʥʦʞʝʩʪʚʘ, ʦʪʤʝ-
ʯʝʥʥʳʝ ç?è, ʩʫʧʝʨʢʣʶʯʘʤʠ ʥʝ ʷʚʣʷʶʪʩʷ: ʵʪʠ ʘʪʨʠʙʫʪʳ ʠʣʠ ʪʘʢʠʝ ʠʭ ʩʦʚʦʢʫʧʥʦʩʪʠ 
ʤʦʛʫʪ ʩʦʜʝʨʞʘʪʴ ʥʝʫʥʠʢʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ. 
 

 

ʇʦʪʝʥʮʠʘʣʴʥʳʡ ʢʣʶʯ (candidate key30) ð ʥʝʩʦʢʨʘʪʠʤʦʝ ʧʦʜʤʥʦʞʝʩʪʚʦ 
ʘʪʨʠʙʫʪʦʚ ʦʪʥʦʰʝʥʠʷ, ʫʥʠʢʘʣʴʥʦ ʠʜʝʥʪʠʬʠʮʠʨʫʶʱʝʝ ʣʶʙʦʡ ʢʦʨʪʝʞ. 
ʀʥʳʤʠ ʩʣʦʚʘʤʠ, ʧʦʪʝʥʮʠʘʣʴʥʳʡ ʢʣʶʯ ð ʵʪʦ ʪʘʢʦʡ ʩʫʧʝʨʢʣʶʯ, ʚ ʢʦʪʦʨʦʤ 
ʥʝʪ çʣʠʰʥʠʭè ʵʣʝʤʝʥʪʦʚ. ʂʘʢ ʧʨʘʚʠʣʦ, ʦʜʠʥ ʠʟ ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʢʣʶʯʝʡ ʚ 
ʜʘʣʴʥʝʡʰʝʤ ʩʪʘʥʦʚʠʪʩʷ ʧʝʨʚʠʯʥʳʤ ʢʣʶʯʦʤ (ʘ ʦʩʪʘʣʴʥʳʝ ʧʦʪʝʥʮʠʘʣʴʥʳʝ 
ʢʣʶʯʠ ʩʪʘʥʦʚʷʪʩʷ ʘʣʴʪʝʨʥʘʪʠʚʥʳʤʠ ʢʣʶʯʘʤʠ). 
 

ʋʧʨʦʱʸʥʥʦ: ʢʘʥʜʠʜʘʪ ʚ ʧʝʨʚʠʯʥʳʝ ʢʣʶʯʠ, ʪ.ʝ. ʧʦʣʝ ʠʣʠ ʥʘʙʦʨ ʧʦʣʝʡ, ʧʦ 
ʩʦʚʦʢʫʧʥʦʩʪʠ ʟʥʘʯʝʥʠʡ ʢʦʪʦʨʳʭ ʦʜʥʫ ʩʪʨʦʢʫ ʪʘʙʣʠʮʳ ʤʦʞʥʦ ʛʘʨʘʥʪʠ-
ʨʦʚʘʥʥʦ ʦʪʣʠʯʠʪʴ ʦʪ ʜʨʫʛʦʡ; ʚ ʪʘʢʦʤ ʥʘʙʦʨʝ ʥʝʪ ʣʠʰʥʠʭ ʧʦʣʝʡ, ʪ.ʝ. 
ʫʙʨʘʚ ʠʟ ʥʘʙʦʨʘ ʭʦʪʷ ʙʳ ʦʜʥʦ ʧʦʣʝ, ʤʳ ʫʞʝ ʥʝ ʩʤʦʞʝʤ ʛʘʨʘʥʪʠʨʦʚʘʥʥʦ 
ʨʘʟʣʠʯʠʪʴ ʣʶʙʳʝ ʩʪʨʦʢʠ ʪʘʙʣʠʮʳ. 

 

 ɺ ʨʘʩʩʤʦʪʨʝʥʥʦʤ ʥʘ ʨʠʩʫʥʢʝ 2.2.b ʧʨʠʤʝʨʝ ʧʦʪʝʥʮʠʘʣʴʥʳʤ ʷʚʣʷʝʪʩʷ ʪʦʣʴʢʦ 
ʩʫʧʝʨʢʣʶʯ çSK1è, ʪ.ʢ. ʪʦʣʴʢʦ ʘʪʨʠʙʫʪ pass  ʩʦʜʝʨʞʠʪ ʛʘʨʘʥʪʠʨʦʚʘʥʥʦ ʫʥʠʢʘʣʴʥʳʝ 

ʟʥʘʯʝʥʠʷ ʜʣʷ ʢʘʞʜʦʛʦ ʢʦʨʪʝʞʘ. ʆʩʪʘʣʴʥʳʝ ʢʦʤʙʠʥʘʮʠʠ ʘʪʨʠʙʫʪʦʚ ʠʣʠ ʥʝ ʛʘʨʘʥʪʠ-
ʨʫʶʪ ʫʥʠʢʘʣʴʥʦʩʪʠ (ʪʘʢʠʝ ʢʦʤʙʠʥʘʮʠʠ ʥʘ ʨʠʩʫʥʢʝ 2.2.b ʦʪʤʝʯʝʥʳ ç?è), ʠʣʠ ʚʢʣʶ-
ʯʘʶʪ ʚ ʩʝʙʷ ʣʠʰʥʠʝ ʵʣʝʤʝʥʪʳ, ʫʜʘʣʝʥʠʝ ʢʦʪʦʨʳʭ ʥʝ ʧʨʠʚʝʜʸʪ ʢ ʧʦʪʝʨʝ ʫʥʠʢʘʣʴʥʦ-
ʩʪʠ (çSK2è, çSK3è, çSK4è). 
 ɺ ʦʙʱʝʤ ʩʣʫʯʘʝ ʚ ʦʪʥʦʰʝʥʠʠ ʤʦʞʝʪ ʙʳʪʴ ʥʝʩʢʦʣʴʢʦ ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʢʣʶʯʝʡ, 
ʯʪʦ ʦʯʝʥʴ ʣʝʛʢʦ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʪʴ ʥʘ ʧʨʠʤʝʨʝ ʦʪʥʦʰʝʥʠʷ car  (ʨʠʩʫʥʦʢ 2.2.c). 

 

ʈʠʩʫʥʦʢ 2.2.c ð ʇʨʠʤʝʨ ʦʪʥʦʰʝʥʠʷ ʩ ʥʝʩʢʦʣʴʢʠʤʠ ʧʦʪʝʥʮʠʘʣʴʥʳʤʠ ʢʣʶʯʘʤʠ 
 

 ʇʦʩʢʦʣʴʢʫ ʫ ʤʘʰʠʥʳ ʫʥʠʢʘʣʴʥʳ ʢʘʢ ʥʦʤʝʨ ʛʦʩʨʝʛʠʩʪʨʘʮʠʠ (ʘʪʨʠʙʫʪ plate ), 

ʪʘʢ ʠ VIN-ʥʦʤʝʨ (ʘʪʨʠʙʫʪ vin ), ʟʥʘʯʝʥʠʝ ʣʶʙʦʛʦ ʠʟ ʵʪʠʭ ʘʪʨʠʙʫʪʦʚ ʛʘʨʘʥʪʠʨʦʚʘʥʥʦ 

ʠʜʝʥʪʠʬʠʮʠʨʫʝʪ ʣʶʙʦʡ ʢʦʨʪʝʞ ʦʪʥʦʰʝʥʠʷ, ʪ.ʝ. ʢʘʞʜʳʡ ʠʟ ʵʪʠʭ ʘʪʨʠʙʫʪʦʚ ʷʚʣʷʝʪʩʷ 
ʧʦʪʝʥʮʠʘʣʴʥʳʤ ʢʣʶʯʦʤ. 
  

 
30 Candidate key ð a set of attributes that has both of the following properties: uniqueness and irreducibility. (C.J. Date, ñAn Intro-

duction to Database Systemsò, 8th edition). 
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ʂʘʢ ʠ ʙʳʣʦ ʪʦʣʴʢʦ ʯʪʦ ʦʪʤʝʯʝʥʦ ʚ ʦʧʨʝʜʝʣʝʥʠʠ ʧʦʪʝʥʮʠʘʣʴʥʦʛʦ ʢʣʶʯʘ, ʢʘʢ 
ʧʨʘʚʠʣʦ, ʦʜʠʥ ʠʟ ʪʘʢʠʭ ʢʣʶʯʝʡ ʩʪʘʥʦʚʠʪʩʷ ʧʝʨʚʠʯʥʳʤ ʢʣʶʯʦʤ, ʘ ʦʩʪʘʣʴʥʳʝ ʩʪʘʥʦ-
ʚʷʪʩʷ ʘʣʴʪʝʨʥʘʪʠʚʥʳʤʠ ʢʣʶʯʘʤʠ. 
 

 

ɸʣʴʪʝʨʥʘʪʠʚʥʳʡ ʢʣʶʯ (alternate key31) ð ʧʦʪʝʥʮʠʘʣʴʥʳʡ ʢʣʶʯ ʦʪʥʦʰʝ-
ʥʠʷ, ʥʝ ʚʳʙʨʘʥʥʳʡ ʚ ʢʘʯʝʩʪʚʝ ʧʝʨʚʠʯʥʦʛʦ ʢʣʶʯʘ. 
 

ʋʧʨʦʱʸʥʥʦ: ʢʘʥʜʠʜʘʪ ʚ ʧʝʨʚʠʯʥʳʝ ʢʣʶʯʠ, ʪʘʢ ʠ ʥʝ ʩʪʘʚʰʠʡ ʧʝʨʚʠʯʥʳʤ 
ʢʣʶʯʦʤ. 

 

 ɽʩʣʠ ʧʨʦʜʦʣʞʠʪʴ ʨʘʩʩʤʦʪʨʝʥʠʝ ʧʨʝʜʩʪʘʚʣʝʥʥʦʛʦ ʥʘ ʨʠʩʫʥʢʝ 2.2.c ʦʪʥʦʰʝ-
ʥʠʷ car , ʪʦ ʧʦʩʣʝ ʚʳʙʦʨʘ ʘʪʨʠʙʫʪʘ plate  ʚ ʢʘʯʝʩʪʚʝ ʧʝʨʚʠʯʥʦʛʦ ʢʣʶʯʘ (ʩʢʦʨʦ ʙʫ-

ʜʝʪ ʦʙʲʷʩʥʝʥʦ, ʧʦʯʝʤʫ vin  ʭʫʞʝ ʧʦʜʭʦʜʠʪ ʥʘ ʵʪʫ ʨʦʣʴ{38}), ʦʩʪʘʚʰʠʡʩʷ ʧʦʪʝʥʮʠʘʣʴ-

ʥʳʡ ʢʣʶʯ ʚ ʚʠʜʝ ʘʪʨʠʙʫʪʘ vin  ʩʪʘʥʦʚʠʪʩʷ ʘʣʴʪʝʨʥʘʪʠʚʥʳʤ ʢʣʶʯʦʤ. 

 ɸʣʴʪʝʨʥʘʪʠʚʥʳʝ ʢʣʶʯʠ ʪʨʝʙʫʶʪ ʦʩʦʙʦʛʦ ʚʥʠʤʘʥʠʷ. ʇʦ ʦʧʨʝʜʝʣʝʥʠʶ ʠʭ ʟʥʘ-
ʯʝʥʠʷ ʛʘʨʘʥʪʠʨʦʚʘʥʥʦ ʠʜʝʥʪʠʬʠʮʠʨʫʶʪ ʢʦʨʪʝʞʠ ʦʪʥʦʰʝʥʠʷ (ʪ.ʝ. ʥʝ ʤʦʛʫʪ ʜʫʙʣʠʨʦ-
ʚʘʪʴʩʷ), ʥʦ ʉʋɹɼ (ʧʦʢʘ) ʥʠʯʝʛʦ ʦʙ ʵʪʦʤ çʥʝ ʟʥʘʝʪè ʠ ʢʦʥʪʨʦʣʠʨʫʝʪ ʫʥʠʢʘʣʴʥʦʩʪʴ 
ʪʦʣʴʢʦ ʟʥʘʯʝʥʠʡ ʧʝʨʚʠʯʥʦʛʦ ʢʣʶʯʘ. 
 ʏʪʦʙʳ ʧʨʠʚʝʩʪʠ ʧʦʚʝʜʝʥʠʝ ʉʋɹɼ ʚ ʩʦʦʪʚʝʪʩʪʚʠʝ ʩ ʪʨʝʙʦʚʘʥʠʷʤʠ ʧʨʝʜʤʝʪ-
ʥʦʡ ʦʙʣʘʩʪʠ, ʥʘ ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ ʢʣʶʯʘʭ ʩʦʟʜʘʶʪ ʪ.ʥ. çʦʛʨʘʥʠʯʝʥʠʝ ʫʥʠʢʘʣʴʥʦʩʪʠè 
(CHECK UNIQUE), ʢʦʪʦʨʦʝ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʉʋɹɼ ʦʙʦʟʥʘʯʘʝʪ ʧʦʩʪʨʦʝʥʠʝ ʥʘ ʜʘʥʥʦʤ 

ʢʣʶʯʝ ʪ.ʥ. çʫʥʠʢʘʣʴʥʦʛʦ ʠʥʜʝʢʩʘ{108}è. 
 ʀʟʦʙʨʘʟʠʤ ʚʩʸ ʪʦʣʴʢʦ ʯʪʦ ʦʧʠʩʘʥʥʦʝ ʥʘ ʨʠʩʫʥʢʝ (ʩʤ. ʨʠʩʫʥʦʢ 2.2.d). 

 

ʈʠʩʫʥʦʢ 2.2.d ð ʇʝʨʚʠʯʥʳʡ ʠ ʘʣʴʪʝʨʥʘʪʠʚʥʳʡ ʢʣʶʯʠ 
 

 ʆʙʨʘʪʠʪʝ ʚʥʠʤʘʥʠʝ, ʯʪʦ ʚ ʠʤʝʥʠ ʘʣʴʪʝʨʥʘʪʠʚʥʦʛʦ ʢʣʶʯʘ çAK1è ʧʨʠʩʫʪʩʪʚʫʝʪ 
ʠʥʜʝʢʩ (ç1è), ʪ.ʢ. ʫ ʦʪʥʦʰʝʥʠʷ ʪʝʦʨʝʪʠʯʝʩʢʠ ʤʦʞʝʪ ʙʳʪʴ ʤʥʦʛʦ ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ ʢʣʶ-
ʯʝʡ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʧʝʨʚʠʯʥʳʡ ʢʣʶʯ (çPKè) ʫ ʦʪʥʦʰʝʥʠʷ ʚʩʝʛʜʘ ʦʜʠʥ. 
 ʈʘʟʥʦʚʠʜʥʦʩʪʠ ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ ʢʣʶʯʝʡ (çʧʨʦʩʪʦʡè, çʩʦʩʪʘʚʥʦʡè, çʝʩʪʝ-
ʩʪʚʝʥʥʳʡè) ʩʦʚʧʘʜʘʶʪ ʩ ʘʥʘʣʦʛʠʯʥʳʤʠ ʨʘʟʥʦʚʠʜʥʦʩʪʷʤʠ ʧʝʨʚʠʯʥʳʭ ʢʣʶʯʝʡ (ʠ ʙʫ-
ʜʫʪ ʨʘʩʩʤʦʪʨʝʥʳ ʜʘʣʝʝ). 
  

 
31 Alternate key. It is possible for a given relvar to have two or more candidate keys. In such a case the relational model requires 

that exactly one of those keys be chosen as the primary key, and the others are than called alternate keys. (C.J. Date, ñAn 
Introduction to Database Systemsò, 8th edition). 
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ʊʘʢʞʝ ʦʪʤʝʪʠʤ, ʯʪʦ çʠʩʢʫʩʩʪʚʝʥʥʳʡè (ʠ ʝʛʦ ʧʦʜʚʠʜ ð çʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʡè) 
ʘʣʴʪʝʨʥʘʪʠʚʥʳʡ ʢʣʶʯ ʭʦʪʴ ʠ ʤʦʞʝʪ ʩʫʱʝʩʪʚʦʚʘʪʴ ʚ ʪʝʦʨʠʠ, ʥʘ ʧʨʘʢʪʠʢʝ ʦʥ ʥʝ ʠʤʝʝʪ 
ʩʤʳʩʣʘ, ʪ.ʢ. ʥʝ ʜʘʪy ʥʠʢʘʢʠʭ ʧʨʝʠʤʫʱʝʩʪʚ ʧʦ ʫʧʨʘʚʣʝʥʠʶ ʜʘʥʥʳʤʠ, ʘ ʪʦʣʴʢʦ ʣʠʰʴ 
ʩʦʟʜʘʪy ʜʦʧʦʣʥʠʪʝʣʴʥʫʶ çʧʘʨʘʟʠʪʥʫʶè ʥʘʛʨʫʟʢʫ ʥʘ ʉʋɹɼ. 
 

 

ʇʝʨʚʠʯʥʳʡ ʢʣʶʯ (primary key32, PK) ð ʧʦʪʝʥʮʠʘʣʴʥʳʡ ʢʣʶʯ, ʚʳʙʨʘʥʥʳʡ 
ʚ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʥʦʛʦ ʩʨʝʜʩʪʚʘ ʛʘʨʘʥʪʠʨʦʚʘʥʥʦʡ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʢʦʨʪʝʞʝʡ 
ʦʪʥʦʰʝʥʠʷ. 
 

ʋʧʨʦʱʸʥʥʦ: ʫʥʠʢʘʣʴʥʳʡ ʠʜʝʥʪʠʬʠʢʘʪʦʨ ʩʪʨʦʢʠ ʚ ʪʘʙʣʠʮʝ. 
 

ʀʟ ʨʘʥʝʝ ʨʘʩʩʤʦʪʨʝʥʥʳʭ ʦʧʨʝʜʝʣʝʥʠʡ ʩʣʝʜʫʝʪ, ʯʪʦ ʧʝʨʚʠʯʥʳʡ ʢʣʶʯ ʜʦʣʞʝʥ 
ʦʙʣʘʜʘʪʴ ʩʚʦʡʩʪʚʦʤ ʥʝʩʦʢʨʘʪʠʤʦʩʪʠ (ʪ.ʝ. ʥʝ ʜʦʣʞʝʥ ʚʢʣʶʯʘʪʴ ʚ ʩʝʙʷ çʣʠʰʥʠʝè 
ʵʣʝʤʝʥʪʳ, ʢʦʪʦʨʳʝ ʤʦʞʥʦ ʦʪʙʨʦʩʠʪʴ ʙʝʟ ʧʦʪʝʨʠ ʫʥʠʢʘʣʴʥʦʩʪʠ ʟʥʘʯʝʥʠʡ). 

ʊʘʢʞʝ (ʧʦʩʢʦʣʴʢʫ ʧʦʥʷʪʠʝ çʧʝʨʚʠʯʥʦʛʦ ʢʣʶʯʘè ʦʪʥʦʩʠʪʩʷ ʫʞʝ ʥʝ ʩʪʦʣʴʢʦ ʢ 
ʦʙʱʝʡ ʪʝʦʨʠʠ ʙʘʟ ʜʘʥʥʳʭ, ʩʢʦʣʴʢʦ ʢ ʧʨʘʢʪʠʯʝʩʢʦʡ ʨʘʙʦʪʝ ʉʋɹɼ) ʩʪʦʠʪ ʦʪʤʝʪʠʪʴ, 
ʯʪʦ ʧʝʨʚʠʯʥʳʡ ʢʣʶʯ ʜʦʣʞʝʥ ʦʙʣʘʜʘʪʴ ʩʚʦʡʩʪʚʦʤ ʤʠʥʠʤʘʣʴʥʦʩʪʠ, ʢʦʪʦʨʦʝ ʩʣʝʜʫʝʪ 
ʪʨʘʢʪʦʚʘʪʴ ʙʫʢʚʘʣʴʥʦ33: ʝʩʣʠ ʩʫʱʝʩʪʚʫʝʪ ʥʝʩʢʦʣʴʢʦ ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʢʣʶʯʝʡ, ʩʦʩʪʦ-
ʷʱʠʭ ʠʟ ʦʜʠʥʘʢʦʚʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʘʪʨʠʙʫʪʦʚ, ʩʪʦʠʪ ʚʳʙʨʘʪʴ ʚ ʢʘʯʝʩʪʚʝ ʧʝʨʚʠʯʥʦʛʦ 
ʪʦʪ ʧʦʪʝʥʮʠʘʣʴʥʳʡ ʢʣʶʯ, ʢʦʪʦʨʳʡ çʬʠʟʠʯʝʩʢʠ ʤʝʥʴʰʝè, ʪ.ʝ. ʩʦʜʝʨʞʠʪ ʤʝʥʴʰʝ ʜʘʥ-
ʥʳʭ. 

ʀʤʝʥʥʦ ʧʦʵʪʦʤʫ ʚ ʨʘʥʝʝ ʨʘʩʩʤʦʪʨʝʥʥʦʤ ʧʨʠʤʝʨʝ{37} (ʨʠʩʫʥʦʢ 2.2.d) ʚ ʢʘʯʝ-
ʩʪʚʝ ʧʝʨʚʠʯʥʦʛʦ ʢʣʶʯʘ ʙʳʣ ʚʳʙʨʘʥ ʘʪʨʠʙʫʪ plate , ʘ ʥʝ vin : ʯʝʤ ʤʝʥʴʰʝ ʜʘʥʥʳʭ 

ʉʋɹɼ ʧʨʠʜʸʪʩʷ ʩʨʘʚʥʠʚʘʪʴ (ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʩʚʦʡʩʪʚʘ ʫʥʠʢʘʣʴʥʦʩʪʠ ʟʥʘʯʝʥʠʡ), 
ʪʝʤ ʙʳʩʪʨʝʝ ʦʥʘ ʚʳʧʦʣʥʠʪ ʵʪʫ ʦʧʝʨʘʮʠʶ. 
 

 ʀʪʘʢ, ʩʘʤʳʝ ʦʩʥʦʚʥʳʝ ʬʘʢʪʳ ʦ ʧʝʨʚʠʯʥʦʤ ʢʣʶʯʝ, ʢʦʪʦʨʳʝ ʚʘʞʥʦ ʧʦʥʠʤʘʪʴ 
ʥʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ: 
Å ʟʥʘʯʝʥʠʷ ʧʝʨʚʠʯʥʦʛʦ ʢʣʶʯʘ ʥʝ ʤʦʛʫʪ ʜʫʙʣʠʨʦʚʘʪʴʩʷ (ʪ.ʝ. ʦʥʠ ʫʥʠʢʘʣʴʥʳ ʜʣʷ 
ʢʘʞʜʦʡ ʩʪʨʦʢʠ ʪʘʙʣʠʮʳ); 

Å ʧʝʨʚʠʯʥʳʡ ʢʣʶʯ ʜʦʣʞʝʥ ʙʳʪʴ ʥʝʩʦʢʨʘʪʠʤʳʤ (ʪ.ʝ. ʥʝ ʩʦʜʝʨʞʘʪʴ çʣʠʰʥʠʭè 
ʵʣʝʤʝʥʪʦʚ) ʠ ʤʠʥʠʤʘʣʴʥʳʤ (ʪ.ʝ. ʚ ʢʘʯʝʩʪʚʝ ʧʝʨʚʠʯʥʦʛʦ ʢʣʶʯʘ ʜʦʣʞʝʥ ʙʳʪʴ 
ʚʳʙʨʘʥ ʩʘʤʳʡ çʢʦʨʦʪʢʠʡè ʧʦʪʝʥʮʠʘʣʴʥʳʡ ʢʣʶʯ); 

Å ʧʝʨʚʠʯʥʳʡ ʢʣʶʯ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʛʘʨʘʥʪʠʨʦʚʘʥʥʦʡ ʦʜʥʦʟʥʘʯʥʦʡ ʠʜʝʥʪʠʬʠ-
ʢʘʮʠʠ ʩʪʨʦʢʠ ʪʘʙʣʠʮʳ (ʯʪʦ ʩʣʝʜʫʝʪ ʠʟ ʩʚʦʡʩʪʚʘ ʫʥʠʢʘʣʴʥʦʩʪʠ ʝʛʦ ʟʥʘʯʝʥʠʡ) 
ʠ ʜʣʷ ʦʨʛʘʥʠʟʘʮʠʠ ʩʚʷʟʝʡ (ʙʫʜʝʪ ʨʘʩʩʤʦʪʨʝʥʦ ʜʘʣʝʝ, ʩʤ. çʚʥʝʰʥʠʡ ʢʣʶʯ{46}è 
ʠ çʩʚʷʟʠ{56}è); 

Å ʧʝʨʚʠʯʥʳʡ ʢʣʶʯ ʥʝ ʤʦʞʝʪ ʩʦʜʝʨʞʘʪʴ ʥʝʦʧʨʝʜʝʣʸʥʥʦʝ ʟʥʘʯʝʥʠʝ (NULL) ð ɻ ʪʦ 

ʩʚʦʡʩʪʚʦ ʩʣʝʜʫʝʪ ʠʟ ʣʦʛʠʢʠ ʦʙʝʩʧʝʯʝʥʠʷ ʩʩʳʣʦʯʥʦʡ ʮʝʣʦʩʪʥʦʩʪʠ{71}. 
 

ɼʘʣʴʥʝʡʰʠʝ ʨʘʩʩʫʞʜʝʥʠʷ ʦ ʧʝʨʚʠʯʥʳʭ ʢʣʶʯʘʭ ʤʳ ʙʫʜʝʤ ʧʨʦʚʦʜʠʪʴ ʚ ʢʦʥʪʝʢ-
ʩʪʝ ʠʭ ʨʘʟʥʦʚʠʜʥʦʩʪʝʡ. ʀ ʧʝʨʚʘʷ ʠʟ ʢʣʘʩʩʠʬʠʢʘʮʠʡ ʧʝʨʚʠʯʥʳʭ ʢʣʶʯʝʡ ʜʝʣʠʪ ʠʭ ʥʘ 
ʧʨʦʩʪʳʝ ʠ ʩʦʩʪʘʚʥʳʝ. 
  

 
32 Primary key ð key that identifies one record (ISO/IEC 2382:2015, Information technology ð Vocabulary). 
33 ɺ ʨʝʣʷʮʠʦʥʥʦʡ ʪʝʦʨʠʠ ʧʦʥʷʪʠʷ çʥʝʩʦʢʨʘʪʠʤʦʩʪʴè ʠ çʤʠʥʠʤʘʣʴʥʦʩʪʴè ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʶʪ ʢʘʢ ʩʠʥʦʥʠʤʳ, ʥʦ ʟʜʝʩʴ ʤʳ ʦʩʦ-

ʟʥʘʥʥʦ ʨʘʟʜʝʣʷʝʤ ʠʭ, ʯʪʦʙʳ ʧʦʜʯʝʨʢʥʫʪʴ ʜʚʘ, ʧʦ ʩʫʪʠ, ʨʘʟʥʳʭ ʩʚʦʡʩʪʚʘ ʧʝʨʚʠʯʥʦʛʦ ʢʣʶʯʘ. 
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ʇʨʦʩʪʦʡ ʢʣʶʯ (simple key34) ð ʢʣʶʯ, ʩʦʩʪʦʷʱʠʡ ʠʟ ʦʜʥʦʛʦ ʘʪʨʠʙʫʪʘ ʦʪʥʦ-
ʰʝʥʠʷ. 
 

ʋʧʨʦʱʸʥʥʦ: ʢʣʶʯ, ʧʦʩʪʨʦʝʥʥʳʡ ʥʘ ʨʦʚʥʦ ʦʜʥʦʡ ʢʦʣʦʥʢʝ ʪʘʙʣʠʮʳ. 
 

 

ʉʦʩʪʘʚʥʦʡ ʢʣʶʯ (compound key / composite key35) ð ʢʣʶʯ, ʩʦʩʪʦʷʱʠʡ ʠʟ 
ʜʚʫʭ ʠ ʙʦʣʝʝ ʘʪʨʠʙʫʪʦʚ ʦʪʥʦʰʝʥʠʷ. 
 

ʋʧʨʦʱʸʥʥʦ: ʢʣʶʯ, ʧʦʩʪʨʦʝʥʥʳʡ ʥʘ ʜʚʫʭ (ʠ ʙʦʣʝʝ) ʢʦʣʦʥʢʘʭ ʪʘʙʣʠʮʳ. 
 

 ʂʘʢ ʚʳ ʤʦʛʣʠ ʟʘʤʝʪʠʪʴ, ʚ ʵʪʠʭ ʦʧʨʝʜʝʣʝʥʠʷʭ ʦʪʩʫʪʩʪʚʫʝʪ ʩʣʦʚʦ çʧʝʨʚʠʯʥʳʡè, 
ʪ.ʢ. ʦʙʘ ʵʪʠ ʦʧʨʝʜʝʣʝʥʠʷ ʚ ʨʘʚʥʦʡ ʤʝʨʝ ʢʘʩʘʶʪʩʷ ʠ ʧʝʨʚʠʯʥʳʭ, ʠ ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ, 
ʠ ʚʥʝʰʥʠʭ ʢʣʶʯʝʡ. 
 

 

ʅʝʢʦʪʦʨʳʝ ʘʚʪʦʨʳ ʧʦʜʯʸʨʢʠʚʘʶʪ, ʯʪʦ ʪʝʨʤʠʥ çcompound keyè ʦʪʥʦʩʠʪʩʷ 
ʩʪʨʦʛʦ ʢ ʚʥʝʰʥʠʤ ʢʣʶʯʘʤ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ çcomposite keyè ð ʢ ʧʦʪʝʥʮʠʘʣʴ-
ʥʳʤ (ʘ ʟʘʪʝʤ ʢ ʧʝʨʚʠʯʥʳʤ ʠ ʘʣʴʪʝʨʥʘʪʠʚʥʳʤ). ʀʤʝʥʥʦ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ 
ʠʩʢʣʶʯʠʪʴ ʵʪʠ ʪʝʨʤʠʥʦʣʦʛʠʯʝʩʢʠ ʩʧʦʨʳ, ʘʥʛʣʦʷʟʳʯʥʳʝ ʦʧʨʝʜʝʣʝʥʠʷ ʚ 
ʩʥʦʩʢʘʭ ʚʟʷʪʳ ʠʟ ʢʥʠʛʠ 2015-ʛʦ ʛʦʜʘ ʠʟʜʘʥʠʷ çThe New Relational Database 
Dictionaryè ʟʘ ʘʚʪʦʨʩʪʚʦʤ ʂ. ɼʞ. ɼʝʡʪʘ, ʛʜʝ ʧʦʜʦʙʥʦʛʦ ʨʘʟʜʝʣʝʥʠʷ ʥʝʪ, ʘ 
ʪʝʨʤʠʥʳ çcompound keyè ʠ çcomposite keyè ʷʚʥʦ ʦʙʦʟʥʘʯʝʥʳ ʢʘʢ ʩʠʥʦ-
ʥʠʤʳ. 

 

 ɺ ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʘ ʧʨʦʩʪʦʛʦ ʠ ʩʦʩʪʘʚʥʦʛʦ ʢʣʶʯʝʡ ʨʘʩʩʤʦʪʨʠʤ ʫʞʝ ʟʥʘʢʦʤʦʝ 
ʥʘʤ ʦʪʥʦʰʝʥʠʝ employee . 

ʈʘʥʝʝ ʤʳ ʠʩʭʦʜʠʣʠ ʠʟ ʧʨʝʜʧʦʣʦʞʝʥʠʷ, ʯʪʦ ʥʦʤʝʨʘ ʧʨʦʧʫʩʢʦʚ ʫʥʠʢʘʣʴʥʳ (ʥʝ 
ʧʦʚʪʦʨʷʶʪʩʷ ʚ ʤʘʩʰʪʘʙʘʭ ʚʩʝʡ ʬʠʨʤʳ), ʠ ʠʤʝʥʥʦ ʪʘʢʘʷ ʩʠʪʫʘʮʠʷ ʦʪʨʘʞʝʥʘ ʥʘ ʨʠ-
ʩʫʥʢʝ 2.2.e ð ʘʪʨʠʙʫʪ pass  ʷʚʣʷʝʪʩʷ ʢʣʘʩʩʠʯʝʩʢʠʤ ʩʣʫʯʘʝʤ ʧʨʦʩʪʦʛʦ ʧʝʨʚʠʯʥʦʛʦ 

ʢʣʶʯʘ. 

 

ʈʠʩʫʥʦʢ 2.2.e ð ʇʨʦʩʪʦʡ ʧʝʨʚʠʯʥʳʡ ʢʣʶʯ 
 

  

 
34 Simple key ð a key thatôs not composite. (çThe New Relational Database Dictionaryè, C.J. Date) 
35 Compound key / composite key ð terms used interchangeably to mean a key consisting of two or more attributes. Contrast 

simple key. (çThe New Relational Database Dictionaryè, C.J. Date) 

ʇʨʦʩʪʦʡ ʇʂ

pass name department phone

178 ʀʚʘʥʦʚ ʀ.ʀ. ʆʪʜ-1 NULL

223 ʇʝʪʨʦʚ ʇ.ʇ. ʆʪʜ-1 999-87-32

318 ʉʠʜʦʨʦʚ ʉ.ʉ. ʆʪʜ-1 333-55-66

243 ʉʠʜʦʨʦʚ ʉ.ʉ. ʆʪʜ-2 333-55-66

PK
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ʅʦ ʝʩʣʠ ʙʳ ʥʦʤʝʨʘ ʧʨʦʧʫʩʢʦʚ ʙʳʣʠ ʫʥʠʢʘʣʴʥʳʤʠ ʪʦʣʴʢʦ ʚ ʨʘʤʢʘʭ ʦʪʜʝʣʦʚ, 
ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʛʘʨʘʥʪʠʨʦʚʘʥʥʦ ʦʪʣʠʯʠʪʴ ʦʜʥʦʛʦ ʩʦʪʨʫʜʥʠʢʘ ʦʪ ʜʨʫʛʦʛʦ, ʥʘʤ ʥʫʞʥʦ 
ʙʳʣʦ ʙʳ ʟʥʘʪʴ ʠ ʥʦʤʝʨ ʧʨʦʧʫʩʢʘ (pass ), ʠ ʥʘʟʚʘʥʠʝ ʦʪʜʝʣʘ (department ), ʯʪʦ ʚʳ-

ʥʫʜʠʣʦ ʙʳ ʥʘʩ ʩʦʟʜʘʪʴ ʩʦʩʪʘʚʥʦʡ ʧʝʨʚʠʯʥʳʡ ʢʣʶʯ ʥʘ ʘʪʨʠʙʫʪʘʭ pass  ʠ depart-

ment. ʕʪʘ ʩʠʪʫʘʮʠʷ ʧʦʢʘʟʘʥʘ ʥʘ ʨʠʩʫʥʢʝ 2.2.f. 

 

ʈʠʩʫʥʦʢ 2.2.f ð ʉʦʩʪʘʚʥʦʡ ʧʝʨʚʠʯʥʳʡ ʢʣʶʯ 
 

 ʂʘʢ ʩʣʝʜʫʝʪ ʠʟ ʠʟʦʙʨʘʞʸʥʥʦʛʦ ʥʘ ʨʠʩʫʥʢʝ 2.2.f, ʠ ʘʪʨʠʙʫʪ pass , ʠ ʘʪʨʠʙʫʪ 

department  ʧʦ ʦʪʜʝʣʴʥʦʩʪʠ ʜʦʧʫʩʢʘʶʪ ʥʘʣʠʯʠʝ ʜʫʙʣʠʢʘʪʦʚ ʟʥʘʯʝʥʠʡ (ʪ.ʝ. ʥʝ ʤʦʛʫʪ 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʚʳʩʪʫʧʘʪʴ ʚ ʨʦʣʠ ʧʝʨʚʠʯʥʦʛʦ ʢʣʶʯʘ), ʥʦ ʠʭ ʩʦʚʦʢʫʧʥʦʩʪʴ ʦʪʚʝʯʘʝʪ 
ʪʨʝʙʦʚʘʥʠʶ ʫʥʠʢʘʣʴʥʦʩʪʠ ʟʥʘʯʝʥʠʡ, ʠ ʧʦʪʦʤʫ ʤʦʞʝʪ ʙʳʪʴ ʧʝʨʚʠʯʥʳʤ ʢʣʶʯʦʤ. 
 

 

ʉ ʪʝʦʨʝʪʠʯʝʩʢʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ (ʚ ʩʠʣʫ ʪʦʛʦ, ʯʪʦ ʘʪʨʠʙʫʪʳ ʦʪʥʦʰʝʥʠʷ ʩʯʠ-
ʪʘʶʪʩʷ ʥʝʫʧʦʨʷʜʦʯʝʥʥʳʤʠ) ʙʝʟʨʘʟʣʠʯʥʦ, ʢʘʢʦʡ ʠʟ ʘʪʨʠʙʫʪʦʚ ʚ ʩʦʩʪʘʚʥʦʤ 
ʧʝʨʚʠʯʥʦʤ ʢʣʶʯʝ ʙʫʜʝʪ ʠʜʪʠ ʧʝʨʚʳʤ (ʜʘʞʝ ʧʨʘʚʠʣʴʥʝʝ ʙʫʜʝʪ ʩʢʘʟʘʪʴ, ʯʪʦ 
ʚ ʨʘʤʢʘʭ ʨʝʣʷʮʠʦʥʥʦʛʦ ʧʦʜʭʦʜʘ ʥʝʚʦʟʤʦʞʥʦ ʚʳʷʩʥʠʪʴ, ʢʘʢʦʡ ʘʪʨʠʙʫʪ ʠʜʸʪ 
ʧʝʨʚʳʤ, ʚʪʦʨʳʤ ʠ ʪ.ʜ.), ʥʦ ʥʘ ʧʨʘʢʪʠʢʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʧʦʣʝʡ ʚ ʩʦ-
ʩʪʘʚʥʳʭ ʢʣʶʯʘʭ ʠ ʠʥʜʝʢʩʘʭ ʢʨʠʪʠʯʝʩʢʠ ʚʘʞʥʘ ð ʦʙ ʵʪʦʤ ʙʫʜʝʪ ʩʢʘʟʘʥʦ 
ʫʞʝ ʩʦʚʩʝʤ ʩʢʦʨʦ{51}. 

 

ʊʝʧʝʨʴ ʧʦʛʦʚʦʨʠʤ ʦ ʝʩʪʝʩʪʚʝʥʥʳʭ, ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʠ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʢʣʶ-
ʯʘʭ. 

ɼʣʷ ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ ʢʣʶʯʝʡ ʠʟ ʵʪʦʡ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʭʘʨʘʢʪʝʨʝʥ ʪʦʣʴʢʦ ʦʜʠʥ 
ʚʘʨʠʘʥʪ: ʘʣʴʪʝʨʥʘʪʠʚʥʳʝ ʢʣʶʯʠ ʚ ʨʝʘʣʴʥʦʩʪʠ ʙʳʚʘʶʪ ʪʦʣʴʢʦ ʝʩʪʝʩʪʚʝʥʥʳʤʠ. 

ʀʩʢʫʩʩʪʚʝʥʥʳʡ ʠ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʡ ʢʣʶʯʠ ʢʨʘʡʥʝ ʨʝʜʢʦ çʚʠʜʥʳè ʥʘ ʠʥʬʦ-
ʣʦʛʠʯʝʩʢʦʤ ʫʨʦʚʥʝ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʠ çʧʦʷʚʣʷʶʪʩʷè ʥʘ ʜʘʪʘʣʦʛʠʯʝʩʢʦʤ ʠʣʠ ʜʘʞʝ 
ʬʠʟʠʯʝʩʢʦʤ ʫʨʦʚʥʷʭ. 
 ʉʧʨʘʚʝʜʣʠʚʦʩʪʠ ʨʘʜʠ ʩʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʝ ʢʣʶʯʠ ʚ ʧʦ-
ʩʣʝʜʥʠʝ ʛʦʜʳ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʠʩʧʦʣʴʟʫʶʪʩʷ. 
 ʀʪʘʢ, ʨʘʩʩʤʦʪʨʠʤ ʦʧʨʝʜʝʣʝʥʠʷ. 
  

pass department name phone

1 ʆʪʜ-1 ʀʚʘʥʦʚ ʀ.ʀ. NULL

2 ʆʪʜ-1 ʇʝʪʨʦʚ ʇ.ʇ. 999-87-32

3 ʆʪʜ-1 ʉʠʜʦʨʦʚ ʉ.ʉ. 333-55-66

1 ʆʪʜ-2 ʉʠʜʦʨʦʚ ʉ.ʉ. 333-55-66
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ʆʙʱʠʝ ʩʚʝʜʝʥʠʷ ʦ ʢʣʶʯʘʭ 

 

 

ʈʝʣʷʮʠʦʥʥʳʝ ʙʘʟʳ ʜʘʥʥʳʭ ʚ ʧʨʠʤʝʨʘʭ É EPAM Systems, RD Dep, 2020 ʉʪʨ: 41/420 

 

 

ɽʩʪʝʩʪʚʝʥʥʳʡ ʢʣʶʯ (natural key36, business key) ð ʢʣʶʯ, ʧʦʩʪʨʦʝʥʥʳʡ ʥʘ 
ʤʥʦʞʝʩʪʚʝ ʘʪʨʠʙʫʪʦʚ ʦʪʥʦʰʝʥʠʷ, ʥʝʩʫʱʠʭ ʩʤʳʩʣʦʚʫʶ ʥʘʛʨʫʟʢʫ. 
 

ʋʧʨʦʱʸʥʥʦ: ʝʩʣʠ ʫ ʦʪʥʦʰʝʥʠʷ ʝʩʪʴ ʘʪʨʠʙʫʪʳ, ʟʥʘʯʝʥʠʷ ʢʦʪʦʨʳʭ ʚ ʨʝ-
ʘʣʴʥʦʤ ʤʠʨʝ ʫʥʠʢʘʣʴʥʳ (ʥʘʧʨʠʤʝʨ, ʥʦʤʝʨ ʧʘʩʧʦʨʪʘ, ʥʦʤʝʨ ʛʦʩʨʝʛʠ-
ʩʪʨʘʮʠʠ ʘʚʪʦʤʦʙʠʣʷ), ʧʦʩʪʨʦʝʥʥʳʡ ʥʘ ʥʠʭ ʢʣʶʯ ʠ ʙʫʜʝʪ ʝʩʪʝʩʪʚʝʥ-
ʥʳʤ. 

 

 

ʀʩʢʫʩʩʪʚʝʥʥʳʡ ʢʣʶʯ, ʩʫʨʨʦʛʘʪʥʳʡ ʢʣʶʯ (surrogate key37) ð ʢʣʶʯ, ʧʦʩʪʨʦ-
ʝʥʥʳʡ ʥʘ ʘʪʨʠʙʫʪʝ, ʠʩʢʫʩʩʪʚʝʥʥʦ ʜʦʙʘʚʣʝʥʥʦʤ ʚ ʦʪʥʦʰʝʥʠʝ ʩ ʝʜʠʥʩʪʚʝʥ-
ʥʦʡ ʮʝʣʴʶ ð ʛʘʨʘʥʪʠʨʦʚʘʥʥʦ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʪʴ ʢʦʨʪʝʞʠ ʦʪʥʦʰʝʥʠʷ. 
 

ʋʧʨʦʱʸʥʥʦ: ʚ ʦʪʥʦʰʝʥʠʝ ʜʦʙʘʚʣʷʝʪʩʷ ʥʦʚʳʡ ʘʪʨʠʙʫʪ, ʢʦʪʦʨʳʡ ʥʠʢʘʢ 
ʥʝ ʩʚʷʟʘʥ ʩ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʴʶ, ʘ ʥʫʞʝʥ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʜʣʷ ʛʘʨʘʥ-
ʪʠʨʦʚʘʥʥʦʡ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʦʪʜʝʣʴʥʳʭ ʟʘʧʠʩʝʡ. 

 

 

ʀʥʪʝʣʣʝʢʪʫʘʣʴʥʳʡ ʢʣʶʯ (intelligent key38) ð ʢʣʶʯ, ʟʥʘʯʝʥʠʷ ʢʦʪʦʨʦʛʦ ʥʝ 
ʪʦʣʴʢʦ ʠʜʝʥʪʠʬʠʮʠʨʫʶʪ ʢʦʨʪʝʞʠ ʦʪʥʦʰʝʥʠʷ, ʥʦ ʠ ʥʝʩʫʪ ʜʦʧʦʣʥʠʪʝʣʴʥʫʶ 
ʠʥʬʦʨʤʘʮʠʶ. 
 

ʋʧʨʦʱʸʥʥʦ: ʢʣʶʯ, ʠʟ ʟʥʘʯʝʥʠʡ ʢʦʪʦʨʦʛʦ ʤʦʞʥʦ ʠʟʚʣʝʯʴ ʥʝʢʦʪʦʨʫʶ ʠʥ-
ʬʦʨʤʘʮʠʶ ʦ ʢʦʨʪʝʞʝ, ʢʦʪʦʨʳʡ ʦʥ ʠʜʝʥʪʠʬʠʮʠʨʫʝʪ. 

 

ɻʨʘʬʠʯʝʩʢʠ ʝʩʪʝʩʪʚʝʥʥʳʡ ʧʝʨʚʠʯʥʳʡ ʢʣʶʯ ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ ʨʠʩʫʥʢʝ 2.2.g. 

 

ʈʠʩʫʥʦʢ 2.2.g ð ɽʩʪʝʩʪʚʝʥʥʳʡ ʧʝʨʚʠʯʥʳʡ ʢʣʶʯ 
 

 ʂ ʧʨʝʠʤʫʱʝʩʪʚʘʤ ʪʘʢʦʛʦ ʢʣʶʯʘ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʩʣʝʜʫʶʱʝʝ: 
Å ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʘʪʨʠʙʫʪ ʫʞʝ ʝʩʪʴ ʚ ʦʪʥʦʰʝʥʠʠ, ʪ.ʝ. ʥʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʯʪʦ-
ʪʦ ʜʦʙʘʚʣʷʪʴ (ʠ ʭʨʘʥʠʪʴ, ʨʘʩʭʦʜʫʷ ʣʠʰʥʶʶ ʧʘʤʷʪʴ); 

Å ʚ ʩʣʫʯʘʷʭ, ʢʦʛʜʘ ʵʪʦ ʥʝ ʧʨʦʪʠʚʦʨʝʯʠʪ ʪʨʝʙʦʚʘʥʠʷʤ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʩʦʦʪʚʝʪ-
ʩʪʚʫʶʱʝʝ ʟʥʘʯʝʥʠʝ ʤʦʞʝʪ ʙʳʪʴ ʧʦʢʘʟʘʥʦ ʧʦʣʴʟʦʚʘʪʝʣʷʤ (ʠ ʠʩʧʦʣʴʟʦʚʘʥʦ 
ʠʤʠ ʜʣʷ ʦʙʣʝʛʯʝʥʠʷ ʩʚʦʝʡ ʨʘʙʦʪʳ); 

 
36 Natural key ð term sometimes used to refer to a key thatôs not a surrogate key. (çThe New Relational Database Dictionaryè, C.J. 

Date) 
37 Surrogate key ð a single-attribute (i.e., simple) key with the property that its values serve solely as surrogates for the entities 

theyôre supposed to stand for. In other words, those surrogate key values serve merely to represent the fact that the correspond-
ing entities exist, and they carry absolutely no additional information or meaning. (çThe New Relational Database Dictionaryè, 
C.J. Date) 

38 Intelligent key ð a single-attribute key whose values, in addition to their main purpose of serving as unique identifiers (typically 

for certain real world ñentitiesò), carry some kind of encoded information embedded within themselves. (çThe New Relational 
Database Dictionaryè, C.J. Date) 

passport name

AA1122334 ʀʚʘʥʦʚ ʀ.ʀ.

AB4455667 ʇʝʪʨʦʚ ʇ.ʇ.

AC5566778 ʉʠʜʦʨʦʚ ʉ.ʉ.

BP8877665 ʉʠʜʦʨʦʚ ʉ.ʉ.
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Å ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʉʋɹɼ ʠ ʤʝʪʦʜʦʚ ʜʦʩʪʫʧʘ{32} ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʧʝʨ-
ʚʠʯʥʦʛʦ ʢʣʶʯʘ ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʠʪʴ ʦʯʝʥʴ ʧʦʣʝʟʥʳʡ ʧʝʨʚʠʯʥʳʡ ʠʥʜʝʢʩ{109}, ʘʢ-
ʪʠʚʥʦ ʠʩʧʦʣʴʟʫʝʤʳʡ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʦʧʝʨʘʮʠʡ ʩ ʪʘʙʣʠʮʝʡ. 

 

ʋʚʳ, ʥʝʜʦʩʪʘʪʢʦʚ ʫ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʢʣʶʯʘ ʥʘʤʥʦʛʦ ʙʦʣʴʰʝ, ʠ ʦʥʠ ʦʯʝʥʴ ʩʝʨʴ-
ʸʟʥʳʝ: 
Å ʝʩʣʠ ʧʦ ʩʦʦʙʨʘʞʝʥʠʷʤ ʙʝʟʦʧʘʩʥʦʩʪʠ ʟʥʘʯʝʥʠʝ ʘʪʨʠʙʫʪʘ, ʚʳʙʨʘʥʥʦʛʦ ʝʩʪʝ-
ʩʪʚʝʥʥʳʤ ʧʝʨʚʠʯʥʳʤ ʢʣʶʯʦʤ, ʥʝʣʴʟʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʥʝʢʦʪʦʨʳʭ ʦʧʝʨʘʮʠʷʭ, 
ʵʪʦ ʜʝʣʘʝʪ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʦʧʝʨʘʮʠʠ ʥʝʚʦʟʤʦʞʥʳʤʠ; 

Å ʨʘʟʤʝʨ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʧʝʨʚʠʯʥʦʛʦ ʢʣʶʯʘ (ʟʘ ʨʝʜʢʠʤ ʠʩʢʣʶʯʝʥʠʝʤ) ʙʦʣʴʰʝ, 
ʯʝʤ ʨʘʟʤʝʨ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʧʝʨʚʠʯʥʦʛʦ ʢʣʶʯʘ (ʯʘʩʪʦ ð ʚ ʨʘʟʳ ʙʦʣʴʰʝ); 

Å ʝʩʣʠ ʧʦ ʢʘʢʠʤ-ʪʦ ʧʨʠʯʠʥʘʤ ʚ ʨʝʘʣʴʥʦʡ ʞʠʟʥʠ ʤʳ ʥʝ ʟʥʘʝʤ ʟʥʘʯʝʥʠʷ ʝʩʪʝ-
ʩʪʚʝʥʥʦʛʦ ʧʝʨʚʠʯʥʦʛʦ ʢʣʶʯʘ, ʤʳ ʠʣʠ ʥʝ ʩʤʦʞʝʤ ʜʦʙʘʚʠʪʴ ʟʘʧʠʩʴ ʚ ʪʘʙʣʠʮʫ, 
ʠʣʠ ʙʫʜʝʤ ʚʳʥʫʞʜʝʥʳ çʚʳʜʫʤʘʪʴè ʟʥʘʯʝʥʠʝ (ʯʪʦ ʝʱʸ ʭʫʞʝ); 

Å ʚ ʥʝʢʦʪʦʨʳʭ ʦʪʥʦʰʝʥʠʷʭ ʝʩʪʝʩʪʚʝʥʥʳʡ ʧʝʨʚʠʯʥʳʡ ʢʣʶʯ ʤʦʞʝʪ ʙʳʪʴ ʪʦʣʴʢʦ 
ʩʦʩʪʘʚʥʳʤ; 

Å ʝʩʣʠ ʟʥʘʯʝʥʠʝ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʧʝʨʚʠʯʥʦʛʦ ʢʣʶʯʘ ʠʟʤʝʥʠʪʩʷ (ʥʘʧʨʠʤʝʨ, ʫ ʯʝ-
ʣʦʚʝʢʘ ʧʦʤʝʥʷʣʩʷ ʥʦʤʝʨ ʧʘʩʧʦʨʪʘ), ʉʋɹɼ ʙʫʜʝʪ ʚʳʥʫʞʜʝʥʘ ʚʳʧʦʣʥʠʪʴ ʤʥʦ-
ʞʝʩʪʚʦ ʢʘʩʢʘʜʥʳʭ ʦʧʝʨʘʮʠʠ{72} ʜʣʷ ʧʦʜʜʝʨʞʘʥʠʷ ʩʩʳʣʦʯʥʦʡ ʮʝʣʦʩʪʥʦʩʪʠ{71} 
(ʵʪʦʪ ʩʣʫʯʘʡ ʧʨʦʠʣʣʶʩʪʨʠʨʦʚʘʥ ʥʘ ʨʠʩʫʥʢʝ 2.2.h: ʧʨʠ ʠʟʤʝʥʝʥʠʠ ʥʦʤʝʨʘ ʧʘʩ-
ʧʦʨʪʘ ʩʦʪʨʫʜʥʠʢʘ ʉʋɹɼ ʙʫʜʝʪ ʚʳʥʫʞʜʝʥʘ ʦʙʥʦʚʠʪʴ ʚʩʝ ʟʘʧʠʩʠ ʦ ʧʣʘʪʝʞʘʭ, 
ʯʪʦʙʳ ʧʦ-ʧʨʝʞʥʝʤʫ çʟʥʘʪʴè, ʢ ʢʘʢʦʤʫ ʩʦʪʨʫʜʥʠʢʫ ʦʥʠ ʦʪʥʦʩʷʪʩʷ). 

 

ʈʠʩʫʥʦʢ 2.2.h ð ʂʘʩʢʘʜʥʦʝ ʦʙʥʦʚʣʝʥʠʝ ʧʨʠ ʠʟʤʝʥʝʥʠʠ ʟʥʘʯʝʥʠʷ ʝʩʪʝʩʪʚʝʥʥʦʛʦ 
ʧʝʨʚʠʯʥʦʛʦ ʢʣʶʯʘ 

 

 ʇʨʝʠʤʫʱʝʩʪʚʘ ʠ ʥʝʜʦʩʪʘʪʢʠ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʧʝʨʚʠʯʥʦʛʦ ʢʣʶʯʘ ʧʨʝʚʨʘʱʘʶʪʩʷ 
ʚ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʥʝʜʦʩʪʘʪʢʠ ʠ ʧʨʝʠʤʫʱʝʩʪʚʘ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʧʝʨʚʠʯʥʦʛʦ ʢʣʶʯʘ 
(ʧʦʢʘʟʘʥ ʥʘ ʨʠʩʫʥʢʝ 2.2.i). 
 ʂ ʥʝʜʦʩʪʘʪʢʘʤ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʧʝʨʚʠʯʥʦʛʦ ʢʣʶʯʘ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʩʣʝʜʫʶʱʝʝ: 
Å ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʘʪʨʠʙʫʪ ʥʝʦʙʭʦʜʠʤʦ ʜʦʙʘʚʠʪʴ ʚ ʦʪʥʦʰʝʥʠʝ (ʠ ʭʨʘʥʠʪʴ, 
ʨʘʩʭʦʜʫʷ ʣʠʰʥʶʶ ʧʘʤʷʪʴ); 
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1
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passport name

AA1122334 ʀʚʘʥʦʚ ʀ.ʀ.

AB4455667 ʇʝʪʨʦʚ ʇ.ʇ.

AC5566778 ʉʠʜʦʨʦʚ ʉ.ʉ.

BP8877665 ʉʠʜʦʨʦʚ ʉ.ʉ.

PK

employee

person money

AB4455667 100

AB4455667 100

BP8877665 200

BP8877665 150

FK

payment

PK

...CO1122771

CO1122771

CO1122771

CO1122771
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ʈʝʣʷʮʠʦʥʥʳʝ ʙʘʟʳ ʜʘʥʥʳʭ ʚ ʧʨʠʤʝʨʘʭ É EPAM Systems, RD Dep, 2020 ʉʪʨ: 43/420 

 

Å ʟʥʘʯʝʥʠʝ ʵʪʦʛʦ ʘʪʨʠʙʫʪʘ ʥʝ ʠʤʝʝʪ ʥʠʢʘʢʦʛʦ çʨʝʘʣʴʥʦʛʦ ʩʤʳʩʣʘè, ʠ ʧʦʪʦʤʫ 
ʜʘʞʝ ʝʩʣʠ ʝʛʦ ʧʦʢʘʟ ʧʦʣʴʟʦʚʘʪʝʣʷʤ ʥʝ ʧʨʦʪʠʚʦʨʝʯʠʪ ʪʨʝʙʦʚʘʥʠʷʤ ʙʝʟʦʧʘʩ-
ʥʦʩʪʠ, ʦʥʠ ʚʩʸ ʨʘʚʥʦ (ʩʢʦʨʝʝ ʚʩʝʛʦ) ʥʝ ʩʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʝʛʦ ʜʣʷ ʫʧʨʦʱʝ-
ʥʠʷ ʩʚʦʝʡ ʨʘʙʦʪʳ; 

Å ʚ ʥʝʢʦʪʦʨʳʭ ʉʋɹɼ ʠ ʤʝʪʦʜʘʭ ʜʦʩʪʫʧʘ{32} ʥʝʪ ʚʦʟʤʦʞʥʦʩʪʠ ʩʦʟʜʘʪʴ ʦʪʜʝʣʴʥʳʡ 
ʦʪ ʧʝʨʚʠʯʥʦʛʦ ʢʣʶʯʘ ʧʝʨʚʠʯʥʳʡ{109} ʠʥʜʝʢʩ, ʠ ʧʦʪʦʤʫ ʬʠʟʠʯʝʩʢʘʷ ʦʨʛʘʥʠʟʘʮʠʷ 
ʪʘʙʣʠʮʳ ʠ ʤʥʦʛʠʝ ʦʧʝʨʘʮʠʠ ʩ ʥʝʡ ʙʫʜʫʪ ʨʝʘʣʠʟʦʚʳʚʘʪʴʩʷ ʥʝʵʬʬʝʢʪʠʚʥʦ. 

 

ʈʠʩʫʥʦʢ 2.2.i ð ʀʩʢʫʩʩʪʚʝʥʥʳʡ ʧʝʨʚʠʯʥʳʡ ʢʣʶʯ 
 

ʇʨʝʠʤʫʱʝʩʪʚʘ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʧʝʨʚʠʯʥʦʛʦ ʢʣʶʯʘ: 
Å ʧʦʩʢʦʣʴʢʫ ʟʥʘʯʝʥʠʝ ʪʘʢʦʛʦ ʢʣʶʯʘ ʥʝ ʥʝʩʸʪ ʥʠʢʘʢʦʛʦ ʨʝʘʣʴʥʦʛʦ ʩʤʳʩʣʘ (ʥʝ 
ʩʦʜʝʨʞʠʪ ʥʠʢʘʢʠʭ çʨʝʘʣʴʥʳʭ ʜʘʥʥʳʭè), ʢʘʢ ʧʨʘʚʠʣʦ, ʥʘ ʝʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 
ʥʘʣʘʛʘʝʪʩʷ ʥʘʤʥʦʛʦ ʤʝʥʴʰʝ ʦʛʨʘʥʠʯʝʥʠʡ ʙʝʟʦʧʘʩʥʦʩʪʠ; 

Å ʨʘʟʤʝʨ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʧʝʨʚʠʯʥʦʛʦ ʢʣʶʯʘ (ʟʘ ʨʝʜʢʠʤ ʠʩʢʣʶʯʝʥʠʝʤ) ʤʝʥʴʰʝ, 
ʯʝʤ ʨʘʟʤʝʨ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʧʝʨʚʠʯʥʦʛʦ ʢʣʶʯʘ (ʯʘʩʪʦ ð ʚ ʨʘʟʳ ʤʝʥʴʰʝ); 

Å ʟʥʘʯʝʥʠʝ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʧʝʨʚʠʯʥʦʛʦ ʢʣʶʯʘ (ʢʘʢ ʧʨʘʚʠʣʦ) ʛʝʥʝʨʠʨʫʶʪʩʷ ʘʚ-
ʪʦʤʘʪʠʯʝʩʢʠ, ʧʦʪʦʤʫ ʚʝʨʦʷʪʥʦʩʪʴ ʩʠʪʫʘʮʠʠ, ʢʦʛʜʘ ʧʨʠ ʜʦʙʘʚʣʝʥʠʠ ʟʘʧʠʩʠ ʚ 
ʪʘʙʣʠʮʫ ʤʳ çʥʝ ʙʫʜʝʤ ʟʥʘʪʴè ʵʪʦ ʟʥʘʯʝʥʠʝ, ʠʩʯʝʟʘʶʱʝ ʤʘʣʘ; 

Å ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʧʝʨʚʠʯʥʳʡ ʢʣʶʯ ʧʦʯʪʠ ʚʩʝʛʜʘ ʙʫʜʝʪ ʧʨʦʩʪʳʤ; 
Å ʟʥʘʯʝʥʠʝ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʧʝʨʚʠʯʥʦʛʦ ʢʣʶʯʘ ʥʝ ʤʝʥʷʝʪʩʷ, ʘ ʧʦʪʦʤʫ ʫ ʉʋɹɼ 
ʥʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʚʳʧʦʣʥʪ̫ʴ ʤʥʦʞʝʩʪʚʦ ʢʘʩʢʘʜʥʳʭ ʦʧʝʨʘʮʠʠ{72} ʜʣʷ ʧʦʜʜʝʨ-
ʞʘʥʠʷ ʩʩʳʣʦʯʥʦʡ ʮʝʣʦʩʪʥʦʩʪʠ{71}  (ʵʪʦʪ ʩʣʫʯʘʡ ʧʨʦʠʣʣʶʩʪʨʠʨʦʚʘʥ ʥʘ ʨʠʩʫʥʢʝ 
2.2.j). 
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4

id passport name

AA1122334 ʀʚʘʥʦʚ ʀ.ʀ.

AB4455667 ʇʝʪʨʦʚ ʇ.ʇ.

AC5566778 ʉʠʜʦʨʦʚ ʉ.ʉ.

BP8877665 ʉʠʜʦʨʦʚ ʉ.ʉ.
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ʈʠʩʫʥʦʢ 2.2.j ð ʆʪʩʫʪʩʪʚʠʝ ʢʘʩʢʘʜʥʦʛʦ ʦʙʥʦʚʣʝʥʠʷ ʧʨʠ ʠʟʤʝʥʝʥʠʠ ʟʥʘʯʝʥʠʷ ʠʩʢʫʩ-
ʩʪʚʝʥʥʦʛʦ ʧʝʨʚʠʯʥʦʛʦ ʢʣʶʯʘ 

  

ɺ ʩʠʣʫ ʪʦʛʦ ʬʘʢʪʘ, ʯʪʦ ʧʨʝʠʤʫʱʝʩʪʚ ʫ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʧʝʨʚʠʯʥʦʛʦ ʢʣʶʯʘ 
ʦʯʝʥʴ ʤʥʦʛʦ, ʠ ʦʥʠ ʢʨʘʡʥʝ ʚʝʩʦʤʳ, ʦʙʱʝʧʨʠʥʷʪʦʡ ʧʨʘʢʪʠʢʦʡ ʷʚʣʷʝʪʩʷ ʩʦʟʜʘʥʠʝ ʪʘ-
ʢʠʭ ʢʣʶʯʝʡ ʜʘʞʝ ʚ ʪʝʭ ʦʪʥʦʰʝʥʠʷʭ, ʛʜʝ ʠʤʝʝʪʩʷ ʝʩʪʝʩʪʚʝʥʥʳʡ ʧʦʪʝʥʮʠʘʣʴʥʳʡ 
ʢʣʶʯ. 
 

 

ʇʨʠ ʚʦʟʤʦʞʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʢʣʶʯʘ, ʢʦʪʦʨʳʡ ʥʝ ʦʙʣʘ-
ʜʘʝʪ ʧʝʨʝʯʠʩʣʝʥʥʳʤʠ ʚʳʰʝ ʥʝʜʦʩʪʘʪʢʘʤʠ{42}, ʚʩʸ ʞʝ ʩʪʦʠʪ ʠʩʧʦʣʴʟʦʚʘʪʴ 
ʝʛʦ ð ʵʪʦ ʣʦʛʠʯʥʦ ʢʘʢ ʤʠʥʠʤʫʤ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʪʝʦʨʠʠ ʙʘʟ ʜʘʥʥʳʭ. 
 

ʇʦʯʝʤʫ ʞʝ ʪʦʛʜʘ ʚʦ ʤʥʦʛʠʭ ʙʘʟʘʭ ʜʘʥʥʳʭ ʠʭ ʨʘʟʨʘʙʦʪʯʠʢʠ çʥʘʩʠʣʴʥʦè ʧʦ-
ʤʝʱʘʶʪ ʚ ʢʘʞʜʫʶ ʪʘʙʣʠʮʫ (ʢʨʦʤʝ ʧʨʦʤʝʞʫʪʦʯʥʳʭ ʪʘʙʣʠʮ ʩʚʷʟʝʡ çʤʥʦʛʠʝ 
ʢʦ ʤʥʦʛʠʤ{59}è) ʩʫʨʨʦʛʘʪʥʳʡ ʧʝʨʚʠʯʥʳʡ ʢʣʶʯ? ʀʟ-ʟʘ ʫʜʦʙʩʪʚʘ ʠʩʧʦʣʴʟʦʚʘ-
ʥʠʷ{13}: ʜʘ, ʤʦʞʥʦ ʩʢʦʣʴ ʫʛʦʜʥʦ ʜʦʣʛʦ ʩʧʦʨʠʪʴ ʦ ʪʦʤ, ʯʪʦ ʪʘʢʦʡ ʧʦʜʭʦʜ ʥʝ-
ʵʬʬʝʢʪʠʚʝʥ ʠ ʥʝʣʦʛʠʯʝʥ, ʥʦ ʝʩʣʠ ʦʥ ʧʦʟʚʦʣʷʝʪ ʫʤʝʥʴʰʠʪʴ ʢʦʣʠʯʝʩʪʚʦ 
ʦʰʠʙʦʢ ʚ ʨʘʟʨʘʙʘʪʳʚʘʝʤʦʤ ʧʨʦʜʫʢʪʝ, ʝʛʦ ʠʩʧʦʣʴʟʫʶʪ. 
 

ɺ ʣʶʙʦʤ ʩʣʫʯʘʝ, ʧʨʠʥʠʤʘʷ ʨʝʰʝʥʠʝ ʚ ʧʦʣʴʟʫ ʩʫʨʨʦʛʘʪʥʦʛʦ ʠʣʠ ʝʩʪʝʩʪʚʝʥ-
ʥʦʛʦ ʧʝʨʚʠʯʥʦʛʦ ʢʣʶʯʘ, ʩʪʦʠʪ ʚʟʚʝʩʠʪʴ ʧʨʝʠʤʫʱʝʩʪʚʘ ʠ ʥʝʜʦʩʪʘʪʢʠ ʦʙʦʠʭ 
ʚʘʨʠʘʥʪʦʚ ʨʝʰʝʥʠʷ. 

 
 ʀ ʝʱʸ ʨʝʞʝ, ʯʝʤ ʝʩʪʝʩʪʚʝʥʥʳʝ ʧʝʨʚʠʯʥʳʝ ʢʣʶʯʠ, ʚʩʪʨʝʯʘʶʪʩʷ ʠʥʪʝʣʣʝʢʪʫ-
ʘʣʴʥʳʝ ʧʝʨʚʠʯʥʳʝ ʢʣʶʯʠ (ʧʨʠʤʝʨ ʪʘʢʦʛʦ ʢʣʶʯʘ ʧʦʢʘʟʘʥ ʥʘ ʨʠʩʫʥʢʝ 2.2.k). 

ʉʫʪʴ ʠʜʝʠ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʛʦ ʧʝʨʚʠʯʥʦʛʦ ʢʣʶʯʘ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦʙʳ ʧʦ ʥʝ-
ʢʦʪʦʨʦʤʫ ʘʣʛʦʨʠʪʤʫ ʛʝʥʝʨʠʨʦʚʘʪʴ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʙʦʣʴʰʦʡ ʦʙʲʸʤ ʜʘʥʥʳʭ39, ʥʝ 
ʪʦʣʴʢʦ ʛʘʨʘʥʪʠʨʦʚʘʥʥʦ ʠʜʝʥʪʠʬʠʮʠʨʫʶʱʠʡ ʣʶʙʦʡ ʢʦʨʪʝʞ ʦʪʥʦʰʝʥʠʷ, ʥʦ ʠ ʩʦʜʝʨ-
ʞʘʱʠʡ ʚ ʩʝʙʝ ʢʘʢʫʶ-ʪʦ ʧʦʣʝʟʥʫʶ ʠʥʬʦʨʤʘʮʠʶ. 
  

 
39 ʌʘʢʪʠʯʝʩʢʠ, ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʡ ʢʣʶʯ ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʯʘʩʪʠʯʥʦ ʦʙʨʘʪʠʤʫʶ ʭʵ-hʬʫʥʢʮʠʶ (ʧʦ ʭʵ-hʟʥʘʯʝʥʠʶ ʤʦʞʥʦ 

ʚʦʩʩʪʘʥʦʚʠʪʴ ʯʘʩʪʴ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ). 
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AA1122334 ʀʚʘʥʦʚ ʀ.ʀ.

AB4455667 ʇʝʪʨʦʚ ʇ.ʇ.

AC5566778 ʉʠʜʦʨʦʚ ʉ.ʉ.

BP8877665 ʉʠʜʦʨʦʚ ʉ.ʉ.
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ʈʠʩʫʥʦʢ 2.2.k ð ʀʥʪʝʣʣʝʢʪʫʘʣʴʥʳʡ ʧʝʨʚʠʯʥʳʡ ʢʣʶʯ 
 

 ʅʘ ʨʠʩʫʥʢʝ 2.2.k ʪʘʢʦʡ ʢʣʶʯ ʩʦʜʝʨʞʠʪ ʚ ʩʝʙʝ ʩʝʨʠʶ ʧʘʩʧʦʨʪʘ, ʧʝʨʚʳʝ ʜʚʝ 
ʙʫʢʚʳ ʬʘʤʠʣʠʠ ʠ ʠʥʠʮʠʘʣʳ ʢʘʞʜʦʛʦ ʯʝʣʦʚʝʢʘ, ʘ ʯʠʩʣʦʚʦʡ ʠʥʜʝʢʩ ʚ ʢʦʥʮʝ ʜʦʙʘʚʣʝʥ 
ʥʘ ʩʣʫʯʘʡ ʪ.ʥ. çʢʦʣʣʠʟʠʡè (ʝʩʣʠ ʚʩʝ ʵʪʠ ʜʘʥʥʳʝ ʫ ʜʚʫʭ ʠ ʙʦʣʝʝ ʣʶʜʝʡ ʩʦʚʧʘʜʫʪ, 
ʪʦʛʜʘ ʠʥʜʝʢʩ ʙʫʜʝʪ ʫʚʝʣʠʯʠʚʘʪʴʩʷ ʥʘ ʝʜʠʥʠʮʫ ʧʨʠ ʢʘʞʜʦʤ ʪʘʢʦʤ ʩʦʚʧʘʜʝʥʠʠ, ʯʪʦʙʳ 
ʠʪʦʛʦʚʦʝ ʟʥʘʯʝʥʠʝ ʢʣʶʯʘ ʚʩʸ ʞʝ ʙʳʣʦ ʫʥʠʢʘʣʴʥʳʤ). 
 ɺ ʪʝʦʨʠʠ ʧʨʝʜʧʦʣʘʛʘʣʦʩʴ, ʯʪʦ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʝ ʢʣʶʯʠ ʙʫʜʫʪ ʩʦʯʝʪʘʪʴ ʚ 
ʩʝʙʝ ʧʨʝʠʤʫʱʝʩʪʚʘ ʝʩʪʝʩʪʚʝʥʥʳʭ ʠ ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʢʣʶʯʝʡ, ʧʨʠ ʵʪʦʤ ʙʫʜʫʯʠ ʠʟʙʘʚ-
ʣʝʥʥʳʤʠ ʦʪ ʠʭ ʥʝʜʦʩʪʘʪʢʦʚ. ɺ ʨʝʘʣʴʥʦʩʪʠ ʧʦʣʫʯʠʣʦʩʴ ʩʪʨʦʛʦ ʥʘʦʙʦʨʦʪ ð ʪʘʢʠʝ 
ʢʣʶʯʠ ʧʦʯʪʠ ʚʩʝʛʜʘ ʩʦʯʝʪʘʶʪ ʚ ʩʝʙʝ ʥʝʜʦʩʪʘʪʢʠ ʝʩʪʝʩʪʚʝʥʥʳʭ ʠ ʠʩʢʫʩʩʪʚʝʥʥʳʭ, ʠ 
ʥʝ ʦʙʣʘʜʘʶʪ ʠʭ ʧʨʝʠʤʫʱʝʩʪʚʘʤʠ. ʂ ʪʦʤʫ ʞʝ ʥʝʦʙʭʦʜʠʤʦ ʢʘʞʜʳʡ ʨʘʟ ʨʝʘʣʠʟʦʚʳ-
ʚʘʪʴ ʜʦʩʪʘʪʦʯʥʦ ʩʣʦʞʥʳʡ (ʠ ʤʝʜʣʝʥʥʳʡ) ʤʝʭʘʥʠʟʤ ʛʝʥʝʨʘʮʠʠ ʪʘʢʠʭ ʢʣʶʯʝʡ. 
 ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʚ ʦʪʜʝʣʴʥʳʭ ʩʣʫʯʘʷʭ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʝ ʢʣʶʯʠ ʜʘʞʝ ʤʦ-
ʛʫʪ ʦʢʘʟʘʪʴʩʷ ʧʦʣʝʟʥʳʤʠ, ʦʙʱʝʧʨʠʥʷʪʘʷ ʧʨʘʢʪʠʢʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʩʢʫʩʩʪʚʝʥʥʳʭ 
ʢʣʶʯʝʡ ʧʦʣʥʦʩʪʴʶ ʚʳʪʝʩʥʠʣʘ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʝ. 
 

 ʀʪʘʢ, ʩ ʧʝʨʚʠʯʥʳʤʠ ʢʣʶʯʘʤʠ ð ʚʩʸ. ʊʝʧʝʨʴ ʤʳ ʧʝʨʝʭʦʜʠʤ ʢ ʨʘʩʩʤʦʪʨʝʥʠʶ 
ʩʦʚʝʨʰʝʥʥʦ ʠʥʦʛʦ ʚʠʜʘ ʢʣʶʯʝʡ ð ʚʥʝʰʥʠʭ (ʠ ʠʭ ʧʦʜʚʠʜʘ ð ʨʝʢʫʨʩʠʚʥʳʭ ʚʥʝʰʥʠʭ 
ʢʣʶʯʝʡ). 
  

AAʀʚʀʀ1

ABʇʝʇʇ1

ACʉʠʉʉ1

BPʉʠʉʉ1

id passport name

AA1122334 ʀʚʘʥʦʚ ʀ.ʀ.

AB4455667 ʇʝʪʨʦʚ ʇ.ʇ.

AC5566778 ʉʠʜʦʨʦʚ ʉ.ʉ.

BP8877665 ʉʠʜʦʨʦʚ ʉ.ʉ.

ʀʥʪʝʣʣʝʢʪʫʘʣɹʥr ʡ  ʇʂ
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ɺʥʝʰʥʠʡ ʢʣʶʯ (foreign key40, FK) ð ʘʪʨʠʙʫʪ (ʠʣʠ ʛʨʫʧʧʘ ʘʪʨʠʙʫʪʦʚ) ʦʪʥʦ-
ʰʝʥʠʷ, ʩʦʜʝʨʞʘʱʠʡ ʚ ʩʝʙʝ ʢʦʧʠʠ ʟʥʘʯʝʥʠʡ ʧʝʨʚʠʯʥʦʛʦ ʢʣʶʯʘ ʜʨʫʛʦʛʦ ʦʪ-
ʥʦʰʝʥʠʷ. 
 

ʋʧʨʦʱʸʥʥʦ: ʧʦʣʝ ʚ ʜʦʯʝʨʥʝʡ (ʧʦʜʯʠʥʸʥʥʦʡ) ʪʘʙʣʠʮʝ, ʩʦʜʝʨʞʘʱʝʝ ʚ ʩʝʙʝ 
ʢʦʧʠʠ ʟʥʘʯʝʥʠʡ ʧʝʨʚʠʯʥʦʛʦ ʢʣʶʯʘ ʨʦʜʠʪʝʣʴʩʢʦʡ (ʛʣʘʚʥʦʡ) ʪʘʙʣʠʮʳ. 

 

 

ʈʝʢʫʨʩʠʚʥʳʡ ʚʥʝʰʥʠʡ ʢʣʶʯ (recursive foreign key41, RFK) ð ʘʪʨʠʙʫʪ (ʠʣʠ 
ʛʨʫʧʧʘ ʘʪʨʠʙʫʪʦʚ) ʦʪʥʦʰʝʥʠʷ, ʩʦʜʝʨʞʘʱʠʡ ʚ ʩʝʙʝ ʢʦʧʠʠ ʟʥʘʯʝʥʠʡ ʧʝʨʚʠʯ-
ʥʦʛʦ ʢʣʶʯʘ ʵʪʦʛʦ ʞʝ ʦʪʥʦʰʝʥʠʷ. 
 

ʋʧʨʦʱʸʥʥʦ: ʚʥʝʰʥʠʡ ʢʣʶʯ, ʥʘʭʦʜʷʱʠʡʩʷ ʚ ʪʦʡ ʞʝ ʪʘʙʣʠʮʝ, ʯʪʦ ʠ ʧʝʨ-
ʚʠʯʥʳʡ ʢʣʶʯ, ʟʥʘʯʝʥʠʷ ʢʦʪʦʨʦʛʦ ʦʥ ʩʦʜʝʨʞʠʪ; ʚʘʨʠʘʥʪ ʚʥʝʰʥʝʛʦ ʢʣʶʯʘ 
ʚ ʩʣʫʯʘʝ, ʢʦʛʜʘ ʪʘʙʣʠʮʘ ʩʩʳʣʘʝʪʩʷ ʥʘ ʩʘʤʫ ʩʝʙʷ. 

 

ɺʥʝʰʥʠʝ ʢʣʶʯʠ ʤʳ ʫʞʝ ʚʠʜʝʣʠ ʥʘ ʨʠʩʫʥʢʘʭ 2.2.h ʠ 2.2.j (ʘʪʨʠʙʫʪ person ), 

ʢʦʛʜʘ ʦʙʩʫʞʜʘʣʠ ʝʩʪʝʩʪʚʝʥʥʳʝ ʠ ʠʩʢʫʩʩʪʚʝʥʥʳʝ ʢʣʶʯʠ. ɽʱʸ ʨʘʟ ʵʪʘ ʠʜʝʷ ʧʨʦʠʣʣʶ-
ʩʪʨʠʨʦʚʘʥʘ ʥʘ ʨʠʩʫʥʢʝ 2.2.l. 

 

ʈʠʩʫʥʦʢ 2.2.l ð ɺʥʝʰʥʠʡ ʢʣʶʯ 
 

 ɿʜʝʩʴ ʪʘʙʣʠʮʘ employee  ʷʚʣʷʝʪʩʷ ʨʦʜʠʪʝʣʴʩʢʦʡ (ʛʣʘʚʥʦʡ), ʘ ʪʘʙʣʠʮʘ pay-

ment  ð ʜʦʯʝʨʥʝʡ (ʧʦʜʯʠʥʸʥʥʦʡ). ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʧʝʨʚʠʯʥʳʡ ʢʣʶʯ ʨʦʜʠʪʝʣʴʩʢʦʡ 

ʪʘʙʣʠʮʳ (ʘʪʨʠʙʫʪ id ) ʤʠʛʨʠʨʦʚʘʣ ʚ ʜʦʯʝʨʥʶʶ ʪʘʙʣʠʮʫ ʠ ʩʪʘʣ ʪʘʤ ʚʥʝʰʥʠʤ ʢʣʶʯʦʤ 

(ʘʪʨʠʙʫʪ person ). ʋʞʝ ʥʘ ʜʘʥʥʦʤ ʵʪʘʧʝ ʦʯʝʚʠʜʥʦ, ʯʪʦ ʠʤʷ ʚʥʝʰʥʝʛʦ ʢʣʶʯʘ ʥʝ ʦʙʷ-

ʟʘʥʦ ʩʦʚʧʘʜʘʪʴ ʩ ʠʤʝʥʝʤ ʧʝʨʚʠʯʥʦʛʦ ʢʣʶʯʘ, ʥʘ ʢʦʪʦʨʦʡ ʦʥ ʩʩʳʣʘʝʪʩʷ. 
 ʇʨʦʜʦʣʞʠʚ ʨʘʩʩʤʦʪʨʝʥʠʝ ʨʠʩʫʥʢʘ 2.2.l, ʦʙʨʘʪʠʤ ʚʥʠʤʘʥʠʝ ʥʘ ʩʪʨʝʣʢʠ, ʢʦʪʦ-
ʨʳʤʠ ʧʦʢʘʟʘʥʦ, ʢ ʢʘʢʦʡ ʟʘʧʠʩʠ ʨʦʜʠʪʝʣʴʩʢʦʡ ʪʘʙʣʠʮʳ ʦʪʥʦʩʠʪʩʷ ʢʘʞʜʘʷ ʠʟ ʟʘʧʠʩʝʡ 
ʜʦʯʝʨʥʝʡ ʪʘʙʣʠʮʳ (ʧʣʘʪʝʞʠ 1 ʠ 2 ʦʪʥʦʩʷʪʩʷ ʢ ʩʦʪʨʫʜʥʠʢʫ 2, ʘ ʧʣʘʪʝʞʠ 3, 4 ʠ 753 
ʦʪʥʦʩʷʪʩʷ ʢ ʩʦʪʨʫʜʥʠʢʫ 4). 
  

 
40 Foreign key ð in a relation, one or a group of attributes that corresponds to a primary key in another relation (ISO/IEC 2382:2015, 

Information technology ð Vocabulary). 
41 Recursive foreign key ð a foreign key that references some key of relation itself. (çThe New Relational Database Dictionaryè, 

C.J. Date) 

id
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AA1122334 ʀʚʘʥʦʚ ʀ.ʀ.

AB4455667 ʇʝʪʨʦʚ ʇ.ʇ.

AC5566778 ʉʠʜʦʨʦʚ ʉ.ʉ.

BP8877665 ʉʠʜʦʨʦʚ ʉ.ʉ.
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 ʆʯʝʚʠʜʥʦ, ʯʪʦ ʚʥʝʰʥʠʡ ʢʣʶʯ ʥʝ ʦʙʷʟʘʥ ʦʙʣʘʜʘʪʴ ʩʚʦʡʩʪʚʦʤ ʫʥʠʢʘʣʴʥʦʩʪʠ 
ʟʥʘʯʝʥʠʡ (ʣʝʛʢʦ ʟʘʤʝʪʠʪʴ, ʯʪʦ ʫ ʘʪʨʠʙʫʪʘ person  ʟʥʘʯʝʥʠʷ 2 ʠ 4 ʧʦʚʪʦʨʷʶʪʩʷ ʥʝ-

ʩʢʦʣʴʢʦ ʨʘʟ), ʭʦʪʷ ʠ ʤʦʞʝʪ ʠʤ ʦʙʣʘʜʘʪʴ (ʚ ʩʣʫʯʘʝ ʩʚʷʟʠ çʦʜʠʥ ʢ ʦʜʥʦʤʫ{61}è). 
 

ʊʝʧʝʨʴ ʨʘʩʩʤʦʪʨʠʤ, ʢʘʢ ʨʘʙʦʪʘʶʪ ʨʝʢʫʨʩʠʚʥʳʝ ʚʥʝʰʥʠʝ ʢʣʶʯʠ. ʂʣʘʩʩʠʯʝ-
ʩʢʠʤ ʩʣʫʯʘʝʤ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʷʚʣʷʝʪʩʷ ʦʨʛʘʥʠʟʘʮʠʷ ʠʝʨʘʨʭʠʯʝʩʢʠʭ ʩʪʨʫʢʪʫʨ, 
ʥʘʧʨʠʤʝʨ, ʢʘʨʪʳ ʩʘʡʪʘ, ʢʦʪʦʨʘʷ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 2.2.m. 

 

ʈʠʩʫʥʦʢ 2.2.m ð ɺʠʟʫʘʣʴʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʢʘʨʪʳ ʩʘʡʪʘ 
 

 ʊʝʭʥʠʯʝʩʢʠ ʜʣʷ ʦʨʛʘʥʠʟʘʮʠʠ ʪʘʢʦʡ ʩʪʨʫʢʪʫʨʳ ʚ ʨʝʣʷʮʠʦʥʥʦʡ ʙʘʟʝ ʜʘʥʥʳʭ 
ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʦʪʥʦʰʝʥʠʝ, ʧʨʝʜʩʪʘʚʣʝʥʥʦʝ ʥʘ ʨʠʩʫʥʢʝ 2.2.n. 
 ʊʘʢ ʫ ʩʪʨʘʥʠʮʳ çɻʣʘʚʥʘʷè ʥʝʪ ʨʦʜʠʪʝʣʴʩʢʦʡ ʩʪʨʘʥʠʮʳ (ʟʥʘʯʝʥʠʝ ʚʥʝʰʥʝʛʦ 
ʢʣʶʯʘ ʵʪʦʡ ʟʘʧʠʩʠ ʨʘʚʥʦ NULL), ʘ ʜʣʷ ʚʩʝʭ ʦʩʪʘʣʴʥʳʭ ʟʘʧʠʩʝʡ ʚ ʧʦʣʝ parent  ʩʦ-

ʜʝʨʞʠʪʩʷ ʟʥʘʯʝʥʠʝ ʧʝʨʚʠʯʥʦʛʦ ʢʣʶʯʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʨʦʜʠʪʝʣʴʩʢʦʡ ʟʘʧʠʩʠ. 
 ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʨʝʣʷʮʠʦʥʥʳʝ ʉʋɹɼ ʧʣʦʭʦ ʧʨʠʩʧʦʩʦʙʣʝʥʳ ʜʣʷ ʦʨʛʘʥʠʟʘ-
ʮʠʠ ʧʦʜʦʙʥʳʭ ʠʝʨʘʨʭʠʯʝʩʢʠʭ ʩʪʨʫʢʪʫʨ, ʧʨʝʜʩʪʘʚʣʝʥʥʦʝ ʚ ʜʘʥʥʦʤ ʧʨʠʤʝʨʝ ʨʝʰʝʥʠʝ 
ʷʚʣʷʝʪʩʷ ʧʦʚʩʝʤʝʩʪʥʦ ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʳʤ ʠ ʦʯʝʥʴ ʘʢʪʠʚʥʦ ʠʩʧʦʣʴʟʫʝʪʩʷ. 
 

 

ɺ ʢʥʠʛʝ42 çʈʘʙʦʪʘ ʩ MySQL, MS SQL Server ʠ Oracle ʚ ʧʨʠʤʝʨʘʭè ʧʨʠʚʝ-
ʜʝʥʦ ʥʝʩʢʦʣʴʢʦ ʟʘʜʘʯ (ʩ ʨʝʰʝʥʠʷʤʠ) ʢʘʢ ʨʘʟ ʥʘ ʦʙʨʘʙʦʪʢʫ ʠʤʝʥʥʦ ʵʪʦʡ 
ʩʠʪʫʘʮʠʠ. 

 

 
42   çʈʘʙʦʪʘ ʩ MySQL, MS SQL Server ʠ Oracle ʚ ʧʨʠʤʝʨʘʭè (ʉ.ʉ. ʂʫʣʠʢʦʚ), ʧʨʠʤʝʨ 46 [http://svyatoslav.biz/database_book/] 

ɻʣʘʚʥʘ̫

ʏʠʪʘʪʝʣ̫ʤ

ʉʧʦʥʩʦʨʘʤ

ʈʝʢʣʘʤʦʜʘʪʝʣ̫ʤʅʦʚʦʩʪʠ ʉʪʘʪʠʩʪʠʢʘ

ʇʨʝʜʣʦʞʝʥʠ̫ ʀʩʪʦʨʠʠ ʫʩʧʝʭʘ

ɸʢʮʠʠ

ʂʦʥʪʘʢʪr

1 NULL

2 1

3 1

10 1

4 1

9 4

5 2

7 3

6 2

8 3

ʊʝʢʫɦ ʘ̫

12 6

ɸʨʭʠʚʥʘ̫

13 6

ʅʝʦʬʠʮʠʘʣɹʥʘ̫

14 6

ɼʦʢʫʤʝʥʪr

11 3
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ʈʠʩʫʥʦʢ 2.2.n ð ʆʨʛʘʥʠʟʘʮʠʷ ʢʘʨʪʳ ʩʘʡʪʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʨʝʢʫʨʩʠʚʥʦʛʦ ʚʥʝʰ-
ʥʝʛʦ ʢʣʶʯʘ 

 

ɽʩʣʠ ʦʙʦʙʱʠʪʴ ʦʧʠʩʘʥʥʦʝ ʚʳʰʝ ʦʜʥʦʡ ʬʨʘʟʦʡ, ʧʦʣʫʯʘʝʪʩʷ, ʯʪʦ ʚʥʝʰʥʠʝ 
ʢʣʶʯʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʦʨʛʘʥʠʟʘʮʠʠ ʩʚʷʟʝʡ ʤʝʞʜʫ ʪʘʙʣʠʮʘʤʠ (ʠʣʠ ʜʘʞʝ ʚʥʫʪʨʠ 
ʦʜʥʦʡ ʪʘʙʣʠʮʳ), ʠ ʜʘʣʴʥʝʡʰʠʝ ʨʘʩʩʫʞʜʝʥʠʷ ʥʘ ʵʪʫ ʪʝʤʫ ʙʫʜʫʪ ʧʨʦʜʦʣʞʝʥʳ ʚ ʩʦʦʪ-
ʚʝʪʩʪʚʫʶʱʝʡ ʛʣʘʚʝ{56}. 
 

ɸ ʩʝʡʯʘʩ ʤʳ ʧʝʨʝʭʦʜʠʤ ʢ ʨʘʙʦʪʝ ʩ ʢʣʶʯʘʤʠ ʥʘ ʧʨʘʢʪʠʢʝ. 
 

 

ɿʘʜʘʥʠʝ 2.2.a: ʧʨʦʩʤʦʪʨʠʪʝ ʝʱʸ ʨʘʟ ʩʦʟʜʘʥʥʳʝ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʟʘʜʘʥʠʡ 
2.1.a{25} ʠ 2.1.d{33} ʦʪʥʦʰʝʥʠʷ ʠ ʪʘʙʣʠʮʳ. ʅʘʟʦʚʠʪʝ ʠʭ ʧʦʪʝʥʮʠʘʣʴʥʳʝ 
ʢʣʶʯʠ, ʧʝʨʚʠʯʥʳʝ ʢʣʶʯʠ, ʘʣʴʪʝʨʥʘʪʠʚʥʳʝ ʢʣʶʯʠ. 

 

 

ɿʘʜʘʥʠʝ 2.2.b: ʚ ʢʘʢʠʭ ʦʪʥʦʰʝʥʠʷʭ ʙʘʟʳ ʜʘʥʥʳʭ çɹʘʥʢè{407} ʩʪʦʠʣʦ ʙʳ ʚʳ-
ʙʨʘʪʴ ʜʨʫʛʠʝ ʢʣʶʯʠ? ɺʥʝʩʠʪʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʧʨʘʚʢʠ ʚ ʤʦʜʝʣʴ, ʝʩʣʠ ʫ 
ʚʘʩ ʝʩʪʴ ʜʦʩʪʘʪʦʯʥʳʝ ʘʨʛʫʤʝʥʪʳ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʪʘʢʠʭ ʠʟʤʝʥʝʥʠʡ. 

 

 

ɿʘʜʘʥʠʝ 2.2.c: ʚ ʢʘʢʠʭ ʦʪʥʦʰʝʥʠʷʭ ʙʘʟʳ ʜʘʥʥʳʭ çɹʘʥʢè{407} ʩʪʦʠʣʦ ʙʳ ʩʦ-
ʟʜʘʪʴ ʩʦʩʪʘʚʥʳʝ ʢʣʶʯʠ? ɺʥʝʩʠʪʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʧʨʘʚʢʠ ʚ ʤʦʜʝʣʴ, ʝʩʣʠ 
ʫ ʚʘʩ ʝʩʪʴ ʜʦʩʪʘʪʦʯʥʳʝ ʘʨʛʫʤʝʥʪʳ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʪʘʢʠʭ ʠʟʤʝʥʝʥʠʡ. 

 
 
 
 
  

id

1

2

parent name

NULL ɻʣʘʚʥʘ̫

1 ʏʠʪʘʪʝʣ̫ʤ

RFK

sitemap

PK

3 1 ʉʧʦʥʩʦʨʘʤ

4 1 ʈʝʢʣʘʤʦʜʘʪʝʣ̫ʤ

5 2 ʅʦʚʦʩʪʠ

6 2 ʉʪʘʪʠʩʪʠʢʘ

7 3 ʇʨʝʜʣʦʞʝʥʠ̫

8 3 ʀʩʪʦʨʠʠ ʫʩʧʝʭʘ

9 4 ɸʢʮʠʠ

10 1 ʂʦʥʪʘʢʪr

11 3 ɼʦʢʫʤʝʥʪr

12 6 ʊʝʢʫɦ ʘ̫

13 6 ɸʨʭʠʚʥʘ̫

14 6 ʅʝʦʬʠʮʠʘʣɹʥʘ̫
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2.2.2. ʉʦʟʜʘʥʠʝ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʢʣʶʯʝʡ 
 

ɺ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʩʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʜʘʣʝʢʦ ʥʝ ʚʩʝ ʪʦʣʴʢʦ ʯʪʦ ʨʘʩʩʤʦʪʨʝʥ-
ʥʳʝ ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʠʜʝʠ ʥʘʭʦʜʷʪ ʤʝʩʪʦ ʚ ʧʦʚʩʝʜʥʝʚʥʦʤ ʧʨʠʤʝʥʝʥʠʠ (ʩʤ. ʨʠʩʫʥʦʢ 
2.2.o). 

ʊʘʢʞʝ ʧʦʜʯʝʨʢʥʸʤ, ʯʪʦ ʚ ʜʘʥʥʦʡ ʛʣʘʚʝ ʨʝʯʴ ʠʜʸʪ ʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʥʘ ʜʘʪʘ-
ʣʦʛʠʯʝʩʢʦʤ ʠ ʬʠʟʠʯʝʩʢʦʤ ʫʨʦʚʥʷʭ (ʠ ʨʘʟʥʠʮʳ ʥʘ ʥʠʭ ʚ ʧʣʘʥʝ ʨʝʘʣʠʟʘʮʠʠ ʢʣʶʯʝʡ 
ʧʨʘʢʪʠʯʝʩʢʠ ʥʝʪ). ʆ ʪʦʤ, ʯʪʦ ʧʨʦʠʩʭʦʜʠʪ ʩ ʢʣʶʯʘʤʠ ʥʘ ʠʥʬʦʣʦʛʠʯʝʩʢʦʤ ʫʨʦʚʥʝ ʤʦ-
ʜʝʣʠʨʦʚʘʥʠʷ, ʙʫʜʝʪ ʨʘʩʩʢʘʟʘʥʦ ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʤ ʨʘʟʜʝʣʝ{283}. 
 

 

ʈʠʩʫʥʦʢ 2.2.o ð ɺʠʜʳ ʢʣʶʯʝʡ ʠ ʠʭ ʚʟʘʠʤʦʩʚʷʟʴ (ʥʘ ʧʨʘʢʪʠʢʝ) 
 

 ʊʘʢ ʦ ʩʫʧʝʨʢʣʶʯʘʭ ʧʦʯʪʠ ʥʠʢʦʛʜʘ ʥʝ ʚʩʧʦʤʠʥʘʶʪ, ʘ ʧʦʪʝʥʮʠʘʣʴʥʳʝ ʢʣʶʯʠ 
ʨʘʩʩʤʘʪʨʠʚʘʶʪ ʪʦʣʴʢʦ ʧʨʠ ʧʨʠʥʷʪʠʠ ʨʝʰʝʥʠʷ ʦ ʪʦʤ, ʢʘʢ ʦʨʛʘʥʠʟʦʚʘʪʴ ʚ ʪʘʙʣʠʮʝ 
ʧʝʨʚʠʯʥʳʡ ʢʣʶʯ. ɸʣʴʪʝʨʥʘʪʠʚʥʳʝ ʢʣʶʯʠ ʧʨʝʚʨʘʱʘʶʪʩʷ ʚ ʫʥʠʢʘʣʴʥʳʝ ʠʥʜʝʢʩʳ{108}. 
ɸ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʝ ʢʣʶʯʠ ʧʨʘʢʪʠʯʝʩʢʠ ʥʠʢʦʛʜʘ ʥʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʩʠʣʫ ʨʘʩʩʤʦʪ-
ʨʝʥʥʳʭ ʚʳʰʝ ʧʨʠʯʠʥ{44}. 
 ʏʪʦʙʳ ʩʦʟʜʘʪʴ ʧʨʦʩʪʦʡ ʧʝʨʚʠʯʥʳʡ ʢʣʶʯ ʪʘʙʣʠʮʳ, ʥʫʞʥʦ: 
Å ʜʣʷ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʧʝʨʚʠʯʥʦʛʦ ʢʣʶʯʘ ʦʪʤʝʪʠʪʴ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʦʙʨʘʟʦʤ 
ʚʳʙʨʘʥʥʦʝ ʚ ʢʘʯʝʩʪʚʝ ʪʘʢʦʛʦ ʢʣʶʯʘ ʧʦʣʝ ʪʘʙʣʠʮʳ (ʨʠʩʫʥʦʢ 2.2.p); 

Å ʜʣʷ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʧʝʨʚʠʯʥʦʛʦ ʢʣʶʯʘ ʩʥʘʯʘʣʘ ʜʦʙʘʚʠʪʴ ʚ ʪʘʙʣʠʮʫ ʥʦʚʦʝ 
ʧʦʣʝ, ʠ ʟʘʪʝʤ ʦʪʤʝʪʠʪʴ ʵʪʦ ʧʦʣʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʦʙʨʘʟʦʤ (ʨʠʩʫʥʦʢ 2.2.q). 

 

ʊʨʘʜʠʮʠʦʥʥʦ ʥʘ ʩʭʝʤʘʭ ʦʪʥʦʰʝʥʠʡ ʧʝʨʚʠʯʥʳʡ ʢʣʶʯ ʧʨʠʥʷʪʦ ʨʘʟʤʝʱʘʪʴ ʚ 
ʩʘʤʦʤ ʚʝʨʭʫ, ʪ.ʝ. ʜʝʣʘʪʴ ʝʛʦ ʧʝʨʚʳʤ ʧʦʣʝʤ ʪʘʙʣʠʮʳ (ʧʝʨʚʳʤʠ ʧʦʣʷʤʠ, ʝʩʣʠ ʢʣʶʯ 
ʩʦʩʪʘʚʥʦʡ). 

ɺ ʧʦʜʘʚʣʷʶʱʝʤ ʙʦʣʴʰʠʥʩʪʚʝ ʩʨʝʜʩʪʚ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʙʘʟ ʜʘʥʥʳʭ ʜʣʷ çʧʨʝ-
ʚʨʘʱʝʥʠʷè ʧʦʣʷ ʚ ʧʝʨʚʠʯʥʳʡ ʢʣʶʯ ʜʦʩʪʘʪʦʯʥʦ ʧʨʦʩʪʦ ʦʪʤʝʪʠʪʴ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ 
ʯʝʢ-ʙʦʢʩ, ʪ.ʢ. ʩʦʟʜʘʥʠʝ ʧʝʨʚʠʯʥʳʭ ʢʣʶʯʝʡ ð ʢʨʘʡʥʝ ʚʦʩʪʨʝʙʦʚʘʥʥʘʷ ʠ ʦʯʝʥʴ ʯʘʩʪʦ 

ʉʫʧʝʨʢʣʁ ʯ

ʇʦʪʝʥʮʠʘʣɹʥr ʡ ʢʣʁ ʯ

ʇʝʨʚʠʯʥr ʡ ʢʣʁ ʯ
ɸʣɹʪʝʨʥʘʪʠʚʥr ʡ ʢʣʁ ʯ

ʋʥʠʢʘʣɹ ʥr ʡ ʠʥʜʝʢʩ

ʇʨʦʩʪʦʡ

ʉʦʩʪʘʚʥʦʡ

ɽʩʪʝʩʪʚʝʥʥr ʡ

ʀʩʢʫʩʩʪʚʝʥʥr ʡ

ʀʥʪʝʣʣʝʢʪʫʘʣɹʥr ʡ

ɺʥʝh ʥʠʡ ʢʣʁ ʯ

ʈʝʢʫʨʩʠʚʥr ʡ ʚʥʝh ʥʠʡ ʢʣʁ ʯ

ʇʨʦʩʪʦʡ

ʉʦʩʪʘʚʥʦʡ

ɽʩʪʝʩʪʚʝʥʥr ʡ
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ʚʳʧʦʣʥʷʝʤʘʷ ʦʧʝʨʘʮʠʷ. 
ʅʘ ʩʭʝʤʘʭ ʚ ʥʦʪʘʮʠʠ UML ʧʝʨʚʠʯʥʳʡ ʢʣʶʯ ʦʪʤʝʯʘʝʪʩʷ ʘʙʙʨʝʚʠʘʪʫʨʦʡ çPKè. 

ɽʛʦ ʠʤʷ ʠʥʦʛʜʘ ʧʦʜʯʸʨʢʠʚʘʝʪʩʷ, ʥʦ ʚ ʦʙʱʝʤ ʩʣʫʯʘʝ ʧʦʜʯʸʨʢʠʚʘʥʠʝ ʠʤʝʥʠ ʘʪʨʠʙʫʪʘ 
ʦʟʥʘʯʘʝʪ ʚʢʣʶʯʝʥʠʝ ʢʦʥʪʨʦʣʷ ʫʥʠʢʘʣʴʥʦʩʪʠ ʝʛʦ ʟʥʘʯʝʥʠʡ. 
 

 

MySQL ʉʦʟʜʘʥʠʝ ʧʨʦʩʪʦʛʦ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʧʝʨʚʠʯʥʦʛʦ ʢʣʶʯʘ 

1 

2 

3 

4 

5 

6 

7 

CREATE TABLE `employee`  

(  

 `passport` CHAR( 9)  NOT NULL,  

 `name` VARCHAR( 50)  NOT NULL,  

  CONSTRAINT `PK_employee`  

  PRIMARY KEY ( `passport` )  

)  
 

 

ʈʠʩʫʥʦʢ 2.2.p ð ʉʦʟʜʘʥʠʝ ʧʨʦʩʪʦʛʦ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʧʝʨʚʠʯʥʦʛʦ ʢʣʶʯʘ 
 

 

MySQL ʉʦʟʜʘʥʠʝ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʧʝʨʚʠʯʥʦʛʦ ʢʣʶʯʘ 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

CREATE TABLE `employee`  

(  

 `id` INT  UNSIGNED NOT NULL AUTO_INCREMENT,  

 `passport` CHAR( 9)  NOT NULL,  

 `name` VARCHAR( 50)  NOT NULL,  

  CONSTRAINT `PK_employee`  

  PRIMARY KEY ( `id` )  

);  

 

ALTER TABLE `employee`  

 ADD CONSTRAINT `UQ_passport`  

  UNIQUE ( `passport` );  
 

 

ʈʠʩʫʥʦʢ 2.2.q ð ʉʦʟʜʘʥʠʝ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʧʝʨʚʠʯʥʦʛʦ ʢʣʶʯʘ 
 

 ʆʙʨʘʪʠʪʝ ʚʥʠʤʘʥʠʝ, ʯʪʦ ʚ ʦʙʦʠʭ ʦʪʥʦʰʝʥʠʷʭ ʧʝʨʚʠʯʥʳʝ ʢʣʶʯʠ ʠ ʦʛʨʘʥʠʯʝ-
ʥʠʝ ʫʥʠʢʘʣʴʥʦʩʪʠ (UQ_passport ) ʦʪʥʝʩʝʥʳ (ʩʦʛʣʘʩʥʦ ʩʠʥʪʘʢʩʠʩʫ UML) ʥʝ ʢ ʩʚʦʡ-

ʩʪʚʘʤ ʦʪʥʦʰʝʥʠʷ, ʘ ʢ ʦʧʝʨʘʮʠʷʤ. ʀ ʬʦʨʤʘʣʴʥʦ ʵʪʦ ʚʝʨʥʦ, ʪ.ʢ. ʪʦ, ʯʪʦ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ 
ʯʝʣʦʚʝʢʘ ʚʳʛʣʷʜʠʪ ʧʨʦʩʪʦ ʢʘʢ çʵʪʦ ʧʦʣʝ ʙʫʜʝʪ ʧʝʨʚʠʯʥʳʤ ʢʣʶʯʦʤè, ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ 
ʉʋɹɼ ʚʳʛʣʷʜʠʪ ʢʘʢ çʜʣʷ ʵʪʦʛʦ ʧʦʣʷ ʚʧʨʝʜʴ ʥʫʞʥʦ ʚʳʧʦʣʥʷʪʴ ʦʧʨʝʜʝʣʸʥʥʳʡ ʥʘʙʦʨ 
ʦʧʝʨʘʮʠʡè. 
 

 ʏʪʦʙʳ ʩʦʟʜʘʪʴ ʩʦʩʪʘʚʥʦʡ ʝʩʪʝʩʪʚʝʥʥʳʡ ʧʝʨʚʠʯʥʳʡ ʢʣʶʯ, ʥʫʞʥʦ ʚʳʧʦʣʥʠʪʴ 
ʪʝ ʞʝ ʜʝʡʩʪʚʠʷ ð ʦʪʤʝʪʠʪʴ ʚʩʝ ʥʝʦʙʭʦʜʠʤʳʝ ʧʦʣʷ ʢʘʢ ʧʝʨʚʠʯʥʳʡ ʢʣʶʯ (ʨʠʩʫʥʦʢ 
2.2.r). 
 

 

MySQL ʉʦʟʜʘʥʠʝ ʩʦʩʪʘʚʥʦʛʦ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʧʝʨʚʠʯʥʦʛʦ ʢʣʶʯʘ 

1 

2 

3 

4 

5 

6 

7 

8 

9 

CREATE TABLE `employee`  

(  

 `pass` INT  UNSIGNED NOT NULL AUTO_INCREMENT,  

 `department` VARCHAR( 50)  NOT NULL,  

 `name` VARCHAR( 50)  NOT NULL,  

 `phone` VARCHAR( 50)  NULL,  

  CONSTRAINT `PK_employee`  

  PRIMARY KEY ( `pass` , `department` )  

)  
 

 

ʈʠʩʫʥʦʢ 2.2.r ð ʉʦʟʜʘʥʠʝ ʩʦʩʪʘʚʥʦʛʦ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʧʝʨʚʠʯʥʦʛʦ ʢʣʶʯʘ 
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 ʀ ʪʝʧʝʨʴ ʧʨʠʰʣʦ ʚʨʝʤʷ ʦʙʲʷʩʥʠʪʴ ʨʘʥʝʝ ʫʧʦʤʷʥʫʪʳʡ ʬʘʢʪ{40}: ʧʦʩʣʝʜʦʚʘ-
ʪʝʣʴʥʦʩʪʴ ʧʦʣʝʡ ʚ ʩʦʩʪʘʚʥʦʤ ʧʝʨʚʠʯʥʦʤ ʢʣʶʯʝ (ʨʘʚʥʦ ʢʘʢ ʠ ʚ ʩʦʩʪʘʚʥʦʤ ʠʥʜʝʢʩʝ{107}) 
ʠʛʨʘʝʪ ʦʯʝʥʴ ʚʘʞʥʫʶ ʨʦʣʴ. 
 ɿʘʙʝʛʘʷ ʚʧʝʨʸʜ ʩʢʘʞʝʤ, ʯʪʦ ʯʘʱʝ ʚʩʝʛʦ ʧʝʨʚʠʯʥʳʡ ʢʣʶʯ ʷʚʣʷʝʪʩʷ ʢʣʘʩʪʝʨ-
ʥʳʤ ʠʥʜʝʢʩʦʤ{109}, ʪ.ʝ. ʉʋɹɼ ʬʠʟʠʯʝʩʢʠ ʫʧʦʨʷʜʦʯʠʚʘʝʪ ʜʘʥʥʳʝ ʥʘ ʜʠʩʢʝ ʧʦ ʟʥʘʯʝ-
ʥʠʷʤ ʧʝʨʚʠʯʥʦʛʦ ʢʣʶʯʘ. ɽʩʣʠ ʪʘʢʦʡ ʢʣʶʯ ʩʦʩʪʦʠʪ ʠʟ ʦʜʥʦʛʦ ʧʦʣʷ, ʥʠʢʘʢʠʭ ʧʨʦʙʣʝʤ 
ʥʝʪ. 

ʅʦ ʝʩʣʠ ʦʥ ʩʦʩʪʦʠʪ ʠʟ ʥʝʩʢʦʣʴʢʠʭ ʧʦʣʝʡ, ʉʋɹɼ ʤʦʞʝʪ ʵʬʬʝʢʪʠʚʥʦ ʧʨʦʠʟʚʦ-
ʜʠʪʴ ʧʦʠʩʢ ʪʦʣʴʢʦ ʧʦ ʢʦʤʙʠʥʘʮʠʠ ʚʭʦʜʷʱʠʭ ʚ ʩʦʩʪʘʚ ʧʝʨʚʠʯʥʦʛʦ ʢʣʶʯʘ ʧʦʣʝʡ ʠʣʠ 
ʧʦ ʧʝʨʚʦʤʫ ʧʦʣʶ ʦʪʜʝʣʴʥʦ. ʅʦ ʧʦ ʚʪʦʨʦʤʫ (ʪʨʝʪʴʝʤʫ ʠ ʪ.ʜ.) ʧʦʣʶ ʦʪʜʝʣʴʥʦ ʪʘʢʦʡ 
ʵʬʬʝʢʪʠʚʥʳʡ ʧʦʠʩʢ ʥʝ ʨʘʙʦʪʘʝʪ. 
 ʇʨʦʠʣʣʶʩʪʨʠʨʫʝʤ ʵʪʫ ʤʳʩʣʴ ʥʘʛʣʷʜʥʦ (ʨʠʩʫʥʦʢ 2.2.s). 
 

ʉʦʩʪʘʚʥʦʡ ʧʝʨʚʠʯʥʳʡ ʢʣʶʯ   

pass department name Phone 

1 ʆʪʜ-1 ʀʚʘʥʦʚ ʀ.ʀ. 111-22-33 

1 ʆʪʜ-6 ʇʝʪʨʦʚ ʇ.ʇ. 111-22-44 

1 ʆʪʜ-18 ʉʠʜʦʨʦʚ ʉ.ʉ. 111-22-55 

1 ʆʪʜ-21 ʉʠʜʦʨʦʚ ʉ.ʉ. 222-22-33 

2 ʆʪʜ-1 ʆʨʣʦʚ ʆ.ʆ. 222-22-11 

2 ʆʪʜ-2 ɹʝʨʢʫʪʦʚ ɹ.ɹ. 222-22-00 

2 ʆʪʜ-3 ɹʦʙʨʦʚ ɹ.ɹ. 222-66-33 

4 ʆʪʜ-34 ʉʠʥʠʮʳʥ ʉ.ʉ. 999-12-11 

5 ʆʪʜ-1 ɺʦʨʦʙʴʸʚ ɺ.ɺ. 999-12-12 

5 ʆʪʜ-3 ɺʦʨʦʥʦʚ ɺ.ɺ. 999-12-15 

5 ʆʪʜ-7 ʃʴʚʦʚ ʃ.ʃ. 999-12-17 

6 ʆʪʜ-4 ɺʦʣʢʦʚ ɺ.ɺ. 888-10-01 

7 ʆʪʜ-3 ɿʘʡʮʝʚ ɿ.ɿ. 888-10-02 

7 ʆʪʜ-5 ʆʢʫʥʝʚ ʆ.ʆ. 888-10-03 

8 ʆʪʜ-2 ʂʘʨʘʩʝʚ ʂ.ʂ. 888-10-05 

11 ʆʪʜ-3 ʑʫʢʠʥ ʑ.ʑ. 888-10-91 

12 ʆʪʜ-1 ʇʝʪʨʦʚ ʇ.ʇ. 888-10-81 

12 ʆʪʜ-5 ʉʠʜʦʨʦʚ ʉ.ʉ. 888-10-81 

13 ʆʪʜ-6 ʉʠʜʦʨʦʚ ʉ.ʉ. 999-12-11 

13 ʆʪʜ-9 ʆʨʣʦʚ ʆ.ʆ. 999-12-12 

14 ʆʪʜ-17 ɹʝʨʢʫʪʦʚ ɹ.ɹ. 999-12-15 

18 ʆʪʜ-17 ɹʦʙʨʦʚ ɹ.ɹ. 999-12-17 

23 ʆʪʜ-9 ʉʠʥʠʮʳʥ ʉ.ʉ. 888-10-01 

23 ʆʪʜ-12 ɺʦʨʦʙʴʸʚ ɺ.ɺ. 888-10-02 

31 ʆʪʜ-11 ɺʦʨʦʥʦʚ ɺ.ɺ. 999-12-11 

32 ʆʪʜ-14 ʃʴʚʦʚ ʃ.ʃ. 999-12-12 

34 ʆʪʜ-17 ɺʦʣʢʦʚ ɺ.ɺ. 999-12-15 

45 ʆʪʜ-1 ɿʘʡʮʝʚ ɿ.ɿ. 999-12-17 

45 ʆʪʜ-2 ʆʢʫʥʝʚ ʆ.ʆ. 888-10-01 

46 ʆʪʜ-1 ʂʘʨʘʩʝʚ ʂ.ʂ. 888-10-02 

56 ʆʪʜ-3 ʆʨʣʦʚ ʆ.ʆ. 999-12-12 

56 ʆʪʜ-53 ɹʝʨʢʫʪʦʚ ɹ.ɹ. 999-12-15 

71 ʆʪʜ-3 ɹʦʙʨʦʚ ɹ.ɹ. 999-12-17 

82 ʆʪʜ-1 ʉʠʥʠʮʳʥ ʉ.ʉ. 888-10-01 
 

ʈʠʩʫʥʦʢ 2.2.s ð ʀʣʣʶʩʪʨʘʮʠʷ ʣʦʛʠʢʠ ʨʘʙʦʪʳ ʩʦʩʪʘʚʥʳʭ ʧʝʨʚʠʯʥʳʭ ʢʣʶʯʝʡ 
  



ʉʦʟʜʘʥʠʝ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʢʣʶʯʝʡ 

 

 

ʈʝʣʷʮʠʦʥʥʳʝ ʙʘʟʳ ʜʘʥʥʳʭ ʚ ʧʨʠʤʝʨʘʭ É EPAM Systems, RD Dep, 2020 ʉʪʨ: 52/420 

 

ʇʦʧʨʦʙʫʡʪʝ ʙʳʩʪʨʦ ʜʘʪʴ ʦʪʚʝʪ ʥʘ ʩʣʝʜʫʶʱʠʝ ʚʦʧʨʦʩʳ: 
Å ʉʫʱʝʩʪʚʫʝʪ ʣʠ ʩʦʪʨʫʜʥʠʢ ʩ ʥʦʤʝʨʦʤ ʧʨʦʧʫʩʢʘ 87? 
Å ʋ ʢʘʢʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʩʦʪʨʫʜʥʠʢʦʚ ʥʦʤʝʨ ʧʨʦʧʫʩʢʘ ʨʘʚʝʥ 1? 
Å ɺ ʢʘʢʦʤ ʦʪʜʝʣʝ ʨʘʙʦʪʘʝʪ ʩʦʪʨʫʜʥʠʢ ʩ ʥʦʤʝʨʦʤ ʧʨʦʧʫʩʢʘ 34? 
Å ʂʘʢ ʟʦʚʫʪ ʩʦʪʨʫʜʥʠʢʘ ʩ ʥʦʤʝʨʦʤ ʧʨʦʧʫʩʢʘ 1 ʠʟ ʦʪ ʜʝʣʘ ʆʪʜ-18? 
Å ʂʘʢʦʡ ʪʝʣʝʬʦʥ ʫ ʩʦʪʨʫʜʥʠʢʘ ʩ ʥʦʤʝʨʦʤ ʧʨʦʧʫʩʢʘ 7 ʠʟ ʦʪʜʝʣʘ ʆʪʜ-3? 

 

ɼʘʞʝ ʜʣʷ ʯʝʣʦʚʝʢʘ ʪʘʢʘʷ ʟʘʜʘʯʘ ʥʝ ʩʦʩʪʘʚʣʷʝʪ ʪʨʫʜʘ: ʩʥʘʯʘʣʘ ʚʳ (ʦʯʝʥʴ 
ʙʳʩʪʨʦ) ʠʱʝʪʝ ʧʦ ʚʦʟʨʘʩʪʘʥʠʶ ʚ ʢʦʣʦʥʢʝ pass  ʥʦʤʝʨ ʧʨʦʧʫʩʢʘ ʠ (ʝʩʣʠ ʥʘʭʦʜʠʪʝ) 

ʩʪʦʣʴ ʞʝ ʙʳʩʪʨʦ ʧʦ ʚʦʟʨʘʩʪʘʥʠʶ ʧʨʦʩʤʘʪʨʠʚʘʝʪʝ ʥʝʩʢʦʣʴʢʦ ʩʪʨʦʢ ʢʦʣʦʥʢʠ depart-

ment  ʚ ʧʦʠʩʢʘʭ ʥʫʞʥʦʛʦ ʦʪʜʝʣʘ. ʅʠʢʘʢʠʭ ʩʣʦʞʥʦʩʪʝʡ. 
 

ʊʝʧʝʨʴ ʧʦʧʨʦʙʫʡʪʝ ʩʪʦʣʴ ʞʝ ʙʳʩʪʨʦ ʜʘʪʴ ʦʪʚʝʪ ʥʘ ʩʣʝʜʫʶʱʠʝ ʚʦʧʨʦʩʳ: 
Å ʉʢʦʣʴʢʦ ʩʦʪʨʫʜʥʠʢʦʚ ʨʘʙʦʪʘʝʪ ʚ ʦʪʜʝʣʝ ʆʪʜ-3? 
Å ʈʘʙʦʪʘʝʪ ʣʠ ʭʦʪʷ ʙʳ ʦʜʠʥ ʩʦʪʨʫʜʥʠʢ ʚ ʦʪʜʝʣʝ ʆʪʜ-15? 
Å ʂʘʢʦʡ ʩʘʤʳʡ ʙʦʣʴʰʦʡ ʥʦʤʝʨ ʧʨʦʧʫʩʢʘ ʫ ʩʦʪʨʫʜʥʠʢʦʚ ʠʟ ʦʪʜʝʣʘ ʆʪʜ-2? 

 

ʕʪʠ ʦʧʝʨʘʮʠʠ ʚʳʧʦʣʥʠʪʴ ʩʪʦʣʴ ʞʝ ʙʳʩʪʨʦ ʥʝ ʧʦʣʫʯʘʝʪʩʷ: ʚʘʤ ʧʨʠʭʦʜʠʪʩʷ 
ʢʘʞʜʳʡ ʨʘʟ ʧʦʣʥʦʩʪʴʶ (ʩ ʩʘʤʦʛʦ ʚʝʨʭʘ ʜʦ ʩʘʤʦʛʦ ʥʠʟʘ) ʧʨʦʩʤʘʪʨʠʚʘʪʴ ʚʩʶ ʢʦʣʦʥʢʫ 
department  ʠ ʧʨʠ ʥʘʭʦʞʜʝʥʠʠ ʢʘʞʜʦʛʦ ʠʩʢʦʤʦʛʦ ʩʦʚʧʘʜʝʥʠʷ ʚʨʝʤʝʥʥʦ ʧʝʨʝʢʣʶ-

ʯʘʪʴʩʷ ʥʘ ʜʨʫʛʠʝ ʜʝʡʩʪʚʠʷ. 
 

 ʇʫʩʢʘʡ ʚ ʨʝʘʣʴʥʦʩʪʠ ʉʋɹɼ ʚʳʧʦʣʥʷʝʪ ʥʝʩʢʦʣʴʢʦ ʠʥʳʝ ʦʧʝʨʘʮʠʠ, ʢʦʥʮʝʧʮʠʷ 
ʦʩʪʘʸʪʩʷ ʪʦʡ ʞʝ: ʧʦ ʩʦʚʦʢʫʧʥʦʩʪʠ ʧʦʣʝʡ ʢʣʶʯʘ ʠʣʠ ʦʪʜʝʣʴʥʦ ʧʦ ʧʝʨʚʦʤʫ ʧʦʣʶ 
ʢʣʶʯʘ ʧʦʠʩʢ ʚʳʧʦʣʥʷʝʪʩʷ ʦʯʝʥʴ ʙʳʩʪʨʦ, ʘ ʦʪʜʝʣʴʥʦ ʧʦ ʚʪʦʨʦʤʫ (ʪʨʝʪʴʝʤʫ ʠ ʪ.ʜ.) 
ʧʦʣʶ ʢʣʶʯʘ ʧʦʠʩʢ ʚʳʧʦʣʥʷʝʪʩʷ ʤʝʜʣʝʥʥʦ. 
 ʆʪʩʶʜʘ ʩʣʝʜʫʝʪ ʦʯʝʥʴ ʧʨʦʩʪʦʡ ʚʳʚʦʜ: ʝʩʣʠ ʧʨʠ ʨʘʙʦʪʝ ʩ ʚʘʰʝʡ ʙʘʟʦʡ ʜʘʥ-
ʥʳʭ ʯʘʩʪʦ ʙʫʜʫʪ ʚʳʧʦʣʥʷʪʴʩʷ ʟʘʧʨʦʩʳ, ʚ ʢʦʪʦʨʳʭ ʧʦʠʩʢ ʧʨʦʠʩʭʦʜʠʪ ʧʦ ʦʪʜʝʣʴʥʦʤʫ 
ʧʦʣʶ ʩʦʩʪʘʚʥʦʛʦ ʢʣʶʯʘ, ʵʪʦ ʧʦʣʝ ʜʦʣʞʥʦ ʙʳʪʴ ʧʝʨʚʳʤ ʚ ʩʦʩʪʘʚʝ ʪʘʢʦʛʦ ʢʣʶʯʘ. 
 

ʉ ʧʝʨʚʠʯʥʳʤʠ ʢʣʶʯʘʤʠ ʥʘ ʵʪʦʤ ʚʩʸ. ʇʝʨʝʭʦʜʠʤ ʢ ʫʥʠʢʘʣʴʥʳʤ ʠʥʜʝʢʩʘʤ{108}, 
ʚ ʢʦʪʦʨʳʝ çʧʨʝʚʨʘʪʠʣʠʩʴè ʘʣʴʪʝʨʥʘʪʠʚʥʳʝ ʢʣʶʯʠ. 

ʊʝʭʥʠʯʝʩʢʠ ʩʦʟʜʘʥʠʝ ʫʥʠʢʘʣʴʥʳʭ ʠʥʜʝʢʩʦʚ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʨʝʜʩʪʚ ʧʨʦʝʢʪʠ-
ʨʦʚʘʥʠʷ ʙʘʟ ʜʘʥʥʳʭ ʚʳʧʦʣʥʷʝʪʩʷ ʦʪʤʝʪʢʦʡ ʩʚʦʡʩʪʚʘ unique  ʫ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ 

ʧʦʣʷ ʪʘʙʣʠʮʳ. ɺ ʥʝʢʦʪʦʨʳʭ ʩʨʝʜʩʪʚʘʭ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʧʨʠʜʸʪʩʷ ʩʦʟʜʘʪʴ ʫ ʪʘʙʣʠʮʳ 
ʦʪʜʝʣʴʥʫʶ ʦʧʝʨʘʮʠʶ (ʩ ʪʠʧʦʤ unique ) ʠ ʫʢʘʟʘʪʴ ʧʦʣʝ (ʠʣʠ ʧʦʣʷ), ʩ ʢʦʪʦʨʳʤ ʦʥʘ 

ʜʦʣʞʥʘ ʨʘʙʦʪʘʪʴ. 
ʂʘʢ ʩʦʟʜʘʪʴ ʧʨʦʩʪʦʡ ʝʩʪʝʩʪʚʝʥʥʳʡ ʫʥʠʢʘʣʴʥʳʡ ʠʥʜʝʢʩ, ʫʞʝ ʙʳʣʦ (ʧʫʩʪʴ ʠ ʥʝ-

ʷʚʥʦ) ʧʦʢʘʟʘʥʦ ʚʳʰʝ ð ʥʘ ʨʠʩʫʥʢʝ 2.2.q ʪʘʢʦʡ ʠʥʜʝʢʩ ʩʦʟʜʘʥ ʥʘ ʧʦʣʝ passport , 

ʯʪʦʙʳ ʛʘʨʘʥʪʠʨʦʚʘʪʴ ʫʥʠʢʘʣʴʥʦʩʪʴ ʝʛʦ ʟʥʘʯʝʥʠʡ. 
ɽʩʣʠ ʥʝʦʙʭʦʜʠʤʦ ʩʦʟʜʘʪʴ ʩʦʩʪʘʚʥʦʡ ʝʩʪʝʩʪʚʝʥʥʳʡ ʫʥʠʢʘʣʴʥʳʡ ʠʥʜʝʢʩ, ʦʧʝ-

ʨʘʮʠʠ ʪʠʧʘ unique  ʥʫʞʥʦ ʫʢʘʟʘʪʴ ʚʝʩʴ ʥʘʙʦʨ ʧʦʣʝʡ, ʩ ʢʦʪʦʨʳʤʠ ʦʥʘ ʜʦʣʞʥʘ ʙʫʜʝʪ 

ʨʘʙʦʪʘʪʴ (ʟʜʝʩʴ ʫʞʝ ʥʝʜʦʩʪʘʪʦʯʥʦ ʧʨʦʩʪʦ ʦʪʤʝʪʠʪʴ ʫ ʢʘʞʜʦʛʦ ʧʦʣʷ ʩʚʦʡʩʪʚʦ 
unique , ʪ.ʢ. ʩʨʝʜʩʪʚʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʤʦʞʝʪ ʧʦʩʯʠʪʘʪʴ, ʯʪʦ ʚʳ ʩʦʟʜʘʸʪʝ ʥʝ ʦʜʠʥ 

ʩʦʩʪʘʚʥʦʡ ʠʥʜʝʢʩ{107}, ʘ ʤʥʦʛʦ ʦʪʜʝʣʴʥʳʭ ʧʨʦʩʪʳʭ ʠʥʜʝʢʩʦʚ{107}). 
ɼʦʧʫʩʪʠʤ, ʧʦ ʥʝʢʠʤ ʙʠʟʥʝʩ-ʧʨʘʚʠʣʘʤ ʚ ʥʝʢʦʝʡ ʢʦʤʧʘʥʠʠ ʟʘʧʨʝʱʝʥʦ, ʯʪʦʙʳ ʚ 

ʦʜʥʦʤ ʠ ʪʦʤ ʞʝ ʦʪʜʝʣʝ ʫ ʜʚʫʭ ʠ ʙʦʣʝʝ ʩʦʪʨʫʜʥʠʢʦʚ ʙʳʣʠ ʦʜʠʥʘʢʦʚʳʝ ʥʦʤʝʨʘ ʪʝʣʝ-
ʬʦʥʦʚ (ʪ.ʝ. ʢʦʤʙʠʥʘʮʠʷ ʟʥʘʯʝʥʠʡ ʧʦʣʝ department  ʠ phone  ʜʦʣʞʥʘ ʙʳʪʴ ʫʥʠʢʘʣʴ-

ʥʦʡ). 
ʅʘ ʨʠʩʫʥʢʝ 2.2.t ʧʦʢʘʟʘʥʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʘʷ ʩʠʪʫʘʮʠʷ (ʧʦʤʥʠʪʝ ʧʨʦ ʧʦʩʣʝʜʦ-

ʚʘʪʝʣʴʥʦʩʪʴ ʧʦʣʝʡ{51} ð ʜʣʷ ʠʥʜʝʢʩʦʚ ʭʘʨʘʢʪʝʨʥʳ ʚʩʝ ʪʝ ʞʝ ʨʘʩʩʫʞʜʝʥʠʷ, ʯʪʦ ʙʳʣʠ 
ʧʨʠʚʝʜʝʥʳ ʜʣʷ ʢʣʶʯʝʡ). 
  


































































































































































































































































































































































































































































































































































































































































































































































