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ͳ͹. ʠˑ˗˕˖ˈ˓ː˃ ˃˓˘ˋ˕ˈˍ˕˖˓˃. ʞ˓ˑˈˍ˕ˋ˓˃ːˈ ˋ ˇˑˍ˖ˏˈː˕ˋ˓˃ːˈ ː˃ ˔ˑ˗˕˖ˈ˓ːˋ 
˃˓˘ˋ˕ˈˍ˕˖˓ˋ. 
 

ɋ ɧɚɜɥɢɡɚɧɟɬɨ ɧɚ ɫɨɮɬɭɟɪɧɢɬɟ ɫɢɫɬɟɦɢ ɜɴɜ ɜɫɟ ɩɨɜɟɱɟ ɨɛɥɚɫɬɢ ɩɪɟɡ ɩɨɫɥɟɞɧɢɬɟ ɞɟɫɟɬɢɥɟɬɢɹ – 

ɦɟɞɢɰɢɧɚ, ɨɛɪɚɡɨɜɚɧɢɟ, ɞɴɪɠɚɜɧɚ ɚɞɦɢɧɢɫɬɪɚɰɢɹ, ɛɢɡɧɟɫ, ɫɨɮɬɭɟɪɧɢɬɟ ɫɢɫɬɟɦɢ ɫɬɚɜɚɬ ɜɫɟ ɩɨ-

ɫɥɨɠɧɢ ɢ ɪɚɡɧɨɨɛɪɚɡɧɢ. ɉɨɜɢɲɟɧɚɬɚ ɤɨɦɩɥɟɤɫɧɨɫɬ ɧɚ ɫɢɫɬɟɦɢɬɟ ɧɟɦɢɧɭɟɦɨ ɜɨɞɢ ɞɨ ɧɭɠɞɚɬɚ ɨɬ ɩɨ-

ɚɛɫɬɪɚɤɬɟɧ ɩɨɝɥɟɞ  ɜɴɪɯɭ ɫɬɪɭɤɬɭɪɚɬɚ ɧɚ ɟɞɧɚ ɫɢɫɬɟɦɚ ɫ ɰɟɥ ɬɹ ɞɚ ɛɴɞɟ ɪɚɡɛɢɪɚɟɦɚ ɨɬ ɜɫɢɱɤɢ 
ɭɱɚɫɬɧɢɰɢ ɜ ɩɪɨɰɟɫɚ ɧɚ ɢɡɝɪɚɠɞɚɧɟ ɧɚ ɫɨɮɬɭɟɪɧɢɹ ɩɪɨɞɭɤɬ. Ɉɩɢɫɚɧɢɟɬɨ ɧɚ ɜɴɩɪɨɫɧɢɹ ɚɛɫɬɪɚɤɬɟɧ 
ɩɨɝɥɟɞ ɜɴɪɯɭ ɫɨɮɬɭɟɪɧɚɬɚ ɫɢɫɬɟɦɚ ɫɟ ɧɚɪɢɱɚ ɨɳɟ ɫɨɮɬɭɟɪɧɚ ɚɪɯɢɬɟɤɬɭɪɚ. 

1. ʓˈ˗ˋːˋ˙ˋˢ ː˃ ˔ˑ˗˕˖ˈ˓ː˃ ˃˓˘ˋ˕ˈˍ˕˖˓˃. ʠ˕˓˖ˍ˕˖˓ˋ ˋ ˋˊˆˎˈˇˋ ȋstructures and 

views) ː˃ ˃˓˘ˋ˕ˈˍ˕˖˓˃˕˃. 

1.1. ʙ˃ˍ˅ˑ ˈ ˔ˑ˗˕˖ˈ˓ː˃ ˃˓˘ˋ˕ˈˍ˕˖˓˃?  Дɟɮɢɧɢɰɢɹ ɧɚ SEI: 
“Аɪɯɢɬɟɤɬɭɪɚ ɧɚ ɞɚɞɟɧɚ ɫɨɮɬɭɟɪɧɚ ɫɢɫɬɟɦɚ ɟ ɧяɤɚɤɜɚ ɫɴɜɤɭɩɧɨɫɬ ɨɬ ɫɬɪɭɤɬɭɪɢ, 
ɩɨɤɚɡɜɚɳɢ ɪɚɡɥɢɱɧɢɬɟ ɫɨɮɬɭɟɪɧɢ ɟɥɟɦɟɧɬɢ ɧɚ ɫɢɫɬɟɦɚɬɚ, ɜɴɧɲɧɨ ɜɢɞɢɦɢɬɟ ɢɦ ɫɜɨɣɫɬɜɚ ɢ 
ɜɪɴɡɤɢɬɟ ɦɟɠɞɭ ɬяɯ”. 

“Вɴɧɲɧɨ ɜɢɞɢɦɢ” ɫɜɨɣɫɬɜɚ ɫɚ ɨɧɟɡɢ ɩɪɟɞɩɨɥɨɠɟɧɢя, ɤɨɢɬɨ ɞɪɭɝɢɬɟ ɟɥɟɦɟɧɬɢ ɦɨɝɚɬ ɞɚ 
ɧɚɩɪɚɜяɬ ɨɬɧɨɫɧɨ ɟɥɟɦɟɧɬɚ – ɤɚɤɜɢ ɭɫɥɭɝɢ ɩɪɟɞɥɚɝɚ, ɫ ɤɚɤɜɨ ɛɴɪɡɨɞɟɣɫɬɜɢɟ, ɤɚɤ ɫɟ ɨɩɪɚɜя ɫ 
ɝɪɟɲɤɢɬɟ, ɫɴɫ ɫɩɨɞɟɥɟɧɢɬɟ ɪɟɫɭɪɫɢ ɢ ɬ.ɧ.  ɋɥɟɞɨɜɚɬɟɥɧɨ, ɩɴɪɜɨ ɢ ɧɚɣ-ɜɚɠɧɨ, ɋȺ ɟ ɚɛɫɬɪɚɤɰɢɹ, ɤɨɹɬɨ ɫɤɪɢɜɚ ɞɟɬɚɣɥɢɬɟ, ɨɬ ɤɨɢɬɨ 

ɜɡɚɢɦɨɞɟɣɫɬɜɢɟɬɨ ɦɟɠɞɭ ɟɥɟɦɟɧɬɢɬɟ ɧɟ ɡɚɜɢɫɢ;  ɋɴɝɥɚɫɧɨ ɞɟɮɢɧɢɰɢɹɬɚ ɫɬɚɜɚ ɹɫɧɨ, ɱɟ ɫɢɫɬɟɦɢɬɟ ɦɨɝɚɬ ɞɚ ɢɦɚɬ (ɢ ɢɦɚɬ) ɩɨɜɟɱɟ ɨɬ ɟɞɧɚ 
ɫɬɪɭɤɬɭɪɚ. ɇɢɬɨ ɟɞɧɚ ɨɬ ɬɹɯ ɫɚɦɨɫɬɨɹɬɟɥɧɨ ɧɟ ɩɪɟɞɫɬɚɜɥɹɜɚ Ⱥɪɯɢɬɟɤɬɭɪɚɬɚ ɧɚ 

ɫɢɫɬɟɦɚɬɚ (ɫɬɪɭɤɬɭɪɚ ɧɚ ɦɨɞɭɥɢɬɟ, ɧɚ ɩɪɨɰɟɫɢɬɟ; ɟɥɟɦɟɧɬɢɬɟ ɦɨɠɟ ɞɚ ɫɚ ɨɛɟɤɬɢ, 
ɦɨɞɭɥɢ, ɩɪɨɰɟɫɢ, ȻȾ, ɛɢɛɥɢɨɬɟɤɢ, ɩɪɨɞɭɤɬɢ, ɟɤɢɩɢ ɢ ɬ.ɧ.);  Ɉɛɢɤɧɨɜɟɧɨ ɋȺ ɫɟ ɫɴɡɞɚɜɚ ɤɚɬɨ ɩɴɪɜɚ ɫɬɴɩɤɚ ɩɨ ɜɪɟɦɟ ɧɚ ɩɪɨɟɤɬɢɪɚɧɟɬɨ, ɤɚɬɨ ɰɟɥɬɚ 
ɟ ɞɚ ɫɟ ɝɚɪɚɧɬɢɪɚ ɧɚɥɢɱɢɟɬɨ ɧɚ ɞɚɞɟɧɢ ɤɚɱɟɫɬɜɚ ɜ ɫɢɫɬɟɦɚɬɚ;  Ⱦɟɬɚɣɥɢ ɤɚɬɨ ɚɥɝɨɪɢɬɦɢ, ɩɪɟɞɫɬɚɜɹɧɟ ɧɚ ɞɚɧɧɢ, ɪɟɚɥɢɡɚɰɢɹ, ɢ ɬ.ɧ. ɧɟ ɫɚ ɩɪɟɞɦɟɬ ɧɚ ɋȺ;  ɉɪɟɞɦɟɬ ɧɚ ɋȺ ɟ ɩɨɜɟɞɟɧɢɟɬɨ ɢ ɜɪɴɡɤɢɬɟ ɦɟɠɞɭ ɪɚɡɥɢɱɧɢ ɟɥɟɦɟɧɬɢ, ɪɚɡɝɥɟɠɞɚɧɢ ɤɚɬɨ 

“ɱɟɪɧɢ ɤɭɬɢɢ” (systems theory); 

1.2. ʙ˃ˍ˅ˑ ˑ˒˓ˈˇˈˎˢ ˔ˑ˗˕˖ˈ˓ː˃˕˃ ˃˓˘ˋ˕ˈˍ˕˖˓˃? 
ɂɡɛɨɪɴɬ ɧɚ ɫɨɮɬɭɟɪɧɚ ɚɪɯɢɬɟɤɬɭɪɚ ɡɚɜɢɫɢ ɨɬ ɪɚɡɥɢɱɧɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɧɚ ɫɪɟɞɚɬɚ. Ɉɬ ɞɪɭɝɚ 
ɫɬɪɚɧɚ ɢɡɛɪɚɧɚɬɚ ɜɟɱɟ ɫɨɮɬɭɟɪɧɚ ɚɪɯɢɬɟɤɬɭɪɚ ɧɚɥɚɝɚ ɢɡɜɟɫɬɧɢ ɨɝɪɚɧɢɱɟɧɢɹ ɜɴɪɯɭ ɫɪɟɞɚɬɚ. 
Ɍɨɟɫɬ ɩɪɨɰɟɫɴɬ ɩɨ ɨɩɪɟɞɟɥɹɧɟ ɧɚ ɚɪɯɢɬɟɤɬɭɪɚɬɚ ɢ ɫɪɟɞɚɬɚ ɟ ɰɢɤɥɢɱɟɧ (Architecture Business 

Cycle). 

 

1.2.1.1. Ɏɭɧɤɰɢɨɧɚɥɧɢɬɟ ɢ ɬɟɯɧɢɱɟɫɤɢ ɢɡɢɫɤɜɚɧɢɹ 

1.2.1.2. ɂɡɦɟɧɹɟɦɨɫɬ ɢ ɭɫɬɨɣɱɢɜɨɫɬ ɧɚ ɛɢɡɧɟɫ ɫɪɟɞɚɬɚ 

1.2.1.3. ɂɡɦɟɧɹɟɦɨɫɬ, ɭɫɬɨɣɱɢɜɨɫɬ ɢ ɫɬɪɭɤɬɭɪɚ ɧɚ ɨɪɝɚɧɢɡɚɰɢɨɧɧɚɬɚ ɫɪɟɞɚ 

1.2.1.4. Ɉɩɢɬ (ɫ ɩɪɟɞɢɲɧɢ ɫɢɫɬɟɦɢ ɢ ɚɪɯɢɬɟɤɬɭɪɢ), ɡɧɚɧɢɹ ɢ ɭɦɟɧɢɹ ɧɚ ɚɪɯɢɬɟɤɬɚ ɢ 
ɩɪɨɝɪɚɦɢɫɬɢɬɟ 

1.2.1.5. ȼɥɢɹɧɢɟ ɧɚ ɡɚɢɧɬɟɪɟɫɨɜɚɧɢɬɟ ɥɢɰɚ (ɲɟɮɨɜɟ, ɤɥɢɟɧɬɢ, ɩɨɬɪɟɛɢɬɟɥɢ) 
1.2.1.6. Ɉɝɪɚɧɢɱɟɧɢɹ ɢ ɜɴɡɦɨɠɧɨɫɬɢ ɧɚ ɫɴɜɪɟɦɟɧɧɢɬɟ ɬɟɯɧɨɥɨɝɢɢ 
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1.3. ʝ˕ ˍ˃ˍ˅ˋ ˍ˃˚ˈ˔˕˅˃ ˔ˈ ː˖ˉˇ˃ˈ ˔ˑ˗˕˖ˈ˓ːˋˢ˕ ˃˓˘ˋ˕ˈˍ˕? 
ȼ ɤɪɚɣɧɚ ɫɦɟɬɤɚ ɫɨɮɬɭɟɪɧɢɹɬ ɚɪɯɢɬɟɤɬ ɬɪɹɛɜɚ ɞɚ ɛɚɥɚɧɫɢɪɚ ɢɡɛɨɪɚ ɫɢ ɦɟɠɞɭ ɨɱɚɤɜɚɧɢɹɬɚ ɧɚ 
ɜɫɢɱɤɢ ɡɚɢɧɬɟɪɟɫɨɜɚɧɢ ɥɢɰɚ. 
Ɉɬɝɨɜɨɪɧɨɫɬ ɧɚ ɫɨɮɬɭɟɪɧɢɹ ɚɪɯɢɬɟɤɬ ɟ ɞɚ ɩɪɢɬɢɫɧɟ ɁɅ ɞɚ ɫɛɥɢɠɚɬ ɩɨɡɢɰɢɢɬɟ ɢ ɨɱɚɤɜɚɧɢɹɬɚ 
ɫɢ ɩɨ ɨɬɧɨɲɟɧɢɟ ɧɚ ɫɨɮɬɭɟɪɧɚɬɚ ɫɢɫɬɟɦɚ. 

 

1.3.1.1. Ɉɬɥɢɱɧɨ ɩɨɡɧɚɜɚɧɟ ɧɚ ɬɟɯɧɨɥɨɝɢɢɬɟ; 
1.3.1.2. Ɉɬɥɢɱɧɨ ɚɧɚɥɢɬɢɱɧɨ ɦɢɫɥɟɧɟ; 
1.3.1.3. Ʉɨɦɭɧɢɤɚɬɢɜɧɨɫɬ, ɞɢɩɥɨɦɚɬɢɱɧɨɫɬ ɢ ɭɦɟɧɢɹ ɡɚ ɭɛɟɠɞɚɜɚɧɟ ɢ ɜɨɞɟɧɟ ɧɚ 

ɩɪɟɝɨɜɨɪɢ; 

1.4. ʝ˕ˆˑ˅ˑ˓ːˑ˔˕ˋ ː˃ ˔ˑ˗˕˖ˈ˓ːˋˢ ˃˓˘ˋ˕ˈˍ˕ 
1.4.1.1. ȼɡɟɦɚɧɟ ɧɚ ɛɢɡɧɟɫ ɪɟɲɟɧɢɹɬɚ ɡɚ ɫɴɡɞɚɜɚɧɟ ɧɚ ɫɢɫɬɟɦɢɬɟ; 
1.4.1.2. Ɋɚɡɛɢɪɚɧɟ ɧɚ ɢɡɢɫɤɜɚɧɢɹɬɚ (ɭɱɚɫɬɢɟ ɜ ɢɡɝɨɬɜɹɧɟɬɨ ɢɦ); 
1.4.1.3. ɋɴɡɞɚɜɚɧɟ ɢɥɢ ɢɡɛɨɪ ɧɚ ɚɪɯɢɬɟɤɬɭɪɚ; 
1.4.1.4. Ⱦɨɤɭɦɟɧɬɢɪɚɧɟ ɢ ɩɪɟɪɚɡɤɚɡɜɚɧɟ ɧɚ ɋȺ (ɩɨ ɪɚɡɥɢɱɟɧ ɧɚɱɢɧ ɡɚ ɪɚɡɥɢɱɧɢɬɟ ɝɪɭɩɢ 

ɁɅ); 
1.4.1.5. Ⱥɧɚɥɢɡ ɢ ɨɰɟɧɤɚ (ɚɪɯɢɬɟɤɬɭɪɧɚ ɢ ɮɢɧɚɧɫɨɜɚ) ɧɚ ɋȺ; 
1.4.1.6. ɋɴɡɞɚɜɚɧɟ ɧɚ ɫɢɫɬɟɦɚɬɚ; 
1.4.1.7. ɋɥɟɞɟɧɟ ɡɚ ɧɚɥɢɱɢɟ ɧɚ ɫɴɨɬɜɟɬɫɬɜɢɟ ɦɟɠɞɭ ɫɢɫɬɟɦɚɬɚ ɢ ɋȺ. 

1.5. ʞ˝˓˅ˋ˚ːˋ ˍ˓ˋ˕ˈ˓ˋˋ ˊ˃ ˍ˃˚ˈ˔˕˅ˑ ː˃ ˔ˑ˗˕˖ˈ˓ː˃ ˃˓˘ˋ˕ˈˍ˕˖˓˃ 
1.5.1.1. Ɇɚɥɴɤ ɟɤɢɩ ɨɬ ɚɪɯɢɬɟɤɬɢ ɫ ɭɬɜɴɪɞɟɧ ɥɢɞɟɪ, ɤɨɣɬɨ ɜɡɢɦɚ ɪɟɲɟɧɢɹɬɚ; 
1.5.1.2. Ⱦɨɛɪɟ ɞɟɮɢɧɢɪɚɧɢ ɢ ɩɪɢɨɪɢɬɢɡɢɪɚɧɢ ɢɡɢɫɤɜɚɧɢɹ; 
1.5.1.3. ɋȺ ɬɪɹɛɜɚ ɞɚ ɟ ɞɨɛɪɟ ɞɨɤɭɦɟɧɬɢɪɚɧɚ ɢ ɪɚɡɛɢɪɚɟɦɚ ɨɬ ɜɫɢɱɤɢ ɁɅ; 
1.5.1.4. ɁɅ ɬɪɹɛɜɚ ɞɚ ɫɚ ɚɤɬɢɜɧɨ ɜɴɜɥɟɱɟɧɢ ɜ ɪɟɰɟɧɡɢɹɬɚ ɢ ɨɞɨɛɪɟɧɢɟɬɨ ɧɚ ɋȺ; 
1.5.1.5. Ʉɨɥɢɱɟɫɬɜɟɧɢ ɢɡɦɟɪɜɚɧɢɹ ɡɚ ɫɴɨɬɜɟɬɫɬɜɢɟ ɫ ɤɚɱɟɫɬɜɟɧɢɬɟ ɢɡɢɫɤɜɚɧɢɹ; 
1.5.1.6. ɋȺ ɬɪɹɛɜɚ ɞɚ ɩɨɡɜɨɥɹɜɚ ɩɨɫɬɟɩɟɧɧɚ ɪɟɚɥɢɡɚɰɢɹ (ɨɛɨɫɨɛɟɧ ɫɤɟɥɟɬ); 
1.5.1.7. ɉɪɢɫɴɫɬɜɢɟ ɧɚ ɫɨɮɬɭɟɪɧɢ ɬɟɯɧɢɤɢ ɡɚ ɪɚɡɭɦɧɨ ɪɚɡɯɨɞɜɚɧɟ ɧɚ ɪɟɫɭɪɫɢ; 
1.5.1.8. Ɇɨɞɭɥɧɨɫɬ ɧɚ ɋȺ; 
1.5.1.9. Ɇɨɞɭɥɢɬɟ, ɤɨɢɬɨ ɩɪɨɢɡɜɟɠɞɚɬ ɞɚɧɧɢ, ɬɪɹɛɜɚ ɞɚ ɫɚ ɨɬɞɟɥɟɧɢ ɨɬ ɦɨɞɭɥɢɬɟ, ɤɨɢɬɨ 

ɤɨɧɫɭɦɢɪɚɬ ɞɚɧɧɢ; 

1.6. ʠ˕˓˖ˍ˕˖˓ˋ ˋ ˋˊˆˎˈˇˋ ː˃ ˃˓˘ˋ˕ˈˍ˕˖˓˃ 
1.6.1.1. Ʉɚɤɬɨ ɜ ɦɟɞɢɰɢɧɚɬɚ ɧɚɩɪɢɦɟɪ, ɪɚɡɥɢɱɧɢɬɟ ɫɩɟɰɢɚɥɢɫɬɢ ɢɦɚɬ ɪɚɡɥɢɱɟɧ ɩɨɝɥɟɞ 

ɜɴɪɯɭ ɱɨɜɟɲɤɨɬɨ ɬɹɥɨ ɢ ɜɫɢɱɤɢ ɬɟ ɡɚɟɞɧɨ ɞɟɮɢɧɢɪɚɬ ɚɪɯɢɬɟɤɬɭɪɚɬɚ ɧɚ ɑɨɜɟɤɚ, ɬɚɤɚ 
ɢ ɋȺ ɩɪɟɞɥɚɝɚ ɧяɤɨɥɤɨ ɪɚɡɥɢɱɧɢ ɩɨɝɥɟɞɚ (ɫɬɪɭɤɬɭɪɢ) ɧɚ ɫɨɮɬɭɟɪɧɚɬɚ ɫɢɫɬɟɦɚ; 

1.6.1.2. ɋɬɪɭɤɬɭɪɚ – ɫɴɜɤɭɩɧɨɫɬ ɨɬ ɫɨɮɬɭɟɪɧɢ ɟɥɟɦɟɧɬɢ, ɬɟɯɧɢɬɟ ɜɴɧɲɧɨ ɜɢɞɢɦɢ 
ɫɜɨɣɫɬɜɚ ɢ ɜɪɴɡɤɢɬɟ ɦɟɠɞɭ ɬɹɯ; 

1.6.1.3. Иɡɝɥɟɞ – ɤɨɧɤɪɟɬɧɨ ɞɨɤɭɦɟɧɬɢɪɚɧɨ ɩɪɟɞɫɬɚɜɹɧɟ ɧɚ ɞɚɞɟɧɚ ɫɬɪɭɤɬɭɪɚ; 
1.6.1.4. ɋɬɪɭɤɬɭɪɚ/ Иɡɝɥɟɞ - ɜɡɚɢɦɨɡɚɦɟɧɹɟɦɢ 

1.7. ʡˋ˒ˑ˅ˈ ˔˕˓˖ˍ˕˖˓ˋ 
1.7.1. Ɇɨɞɭɥɧɢ ɫɬɪɭɤɬɭɪɢ (ɤɨɣ ɦɨɞɭɥ ɤɚɤɜɚ ɮɭɧɤɰɢɨɧɚɥɧɨɫɬ ɪɟɚɥɢɡɢɪɚ, ɤɨɣ ɦɨɞɭɥ ɫ ɤɨɣ 

ɞɪɭɝ ɦɨɞɭɥ ɜɡɚɢɦɨɞɟɣɫɬɜɚ ɢ ɬ.ɧ.)  Дɟɤɨɦɩɨɡɢɰɢɹ ɧɚ ɦɨɞɭɥɢɬɟ – ɪɚɡɛɢɪɚɟɦɨɫɬ, ɪɚɡɩɪɟɞɟɥɟɧɢɟ ɧɚ ɡɚɞɚɱɢɬɟ, ɥɟɫɧɚ 

ɩɪɨɦɟɧɹɟɦɨɫɬ ɢ ɪɚɡɲɢɪɹɟɦɨɫɬ ɧɚ ɚɪɯɢɬɟɤɬɭɪɚɬɚ;  ɋɬɪɭɤɬɭɪɚ ɧɚ ɫɥɨɟɜɟɬɟ - ɑɚɫɬɟɧ ɫɥɭɱɚɣ ɧɚ ɫɬɪɭɤɬɭɪɚ ɧɚ ɦɨɞɭɥɢɬɟ ɟ ɫɬɪɭɤɬɭɪɚ ɧɚ 
ɫɥɨɟɜɟɬɟ, ɩɪɢ ɤɨɢɬɨ ɫɥɨɣ N ɦɨɠɟ ɞɚ ɩɨɥɡɜɚ ɟɞɢɧɫɬɜɟɧɨ ɜɴɡɦɨɠɧɨɫɬɢɬɟ ɧɚ ɫɥɨɣ N-1;  ɋɬɪɭɤɬɭɪɚ ɧɚ ɭɩɨɬɪɟɛɚɬɚ ɧɚ ɦɨɞɭɥɢ 
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Ɋɚɡɪɚɛɨɬɱɢɰɢɬɟ ɡɧɚɹɬ ɫ ɤɨɢ ɢɧɬɟɪɮɟɣɫɢ ɬɪɹɛɜɚ ɞɚ ɫɟ ɡɚɩɨɡɧɚɹɬ, ɡɚ ɞɚ ɫɢ ɫɜɴɪɲɚɬ 
ɪɚɛɨɬɚɬɚ ɩɨ ɫɴɡɞɚɜɚɧɟɬɨ ɧɚ ɞɚɞɟɧ ɦɨɞɭɥ; 
Ɍɟɫɬɟɪɢɬɟ ɡɧɚɹɬ ɤɴɞɟ ɬɪɹɛɜɚ ɞɚ ɝɥɟɞɚɬ, ɡɚ ɞɚ ɬɟɫɬɜɚɬ ɞɚɞɟɧ ɦɨɞɭɥ; 

 

1.7.2. ɋɬɪɭɤɬɭɪɚ ɧɚ ɤɨɦɩɨɧɟɧɬɢɬɟ ɢ ɤɨɧɟɤɬɨɪɢɬɟ (ɩɪɨɰɟɫɢ,ɢɡɩɴɥɧяɜɚɧɢ ɜ ɤɨɦɩɨɧɟɧɬɢɬɟ ɢ 
ɤɨɦɭɧɢɤɚɰɢɨɧɧɢɬɟ ɤɚɧɚɥɢ ɦɟɠɞɭ ɩɪɨɰɟɫɢɬɟ)   Ʉɨɢ ɫɚ ɨɫɧɨɜɧɢɬɟ ɢɡɱɢɫɥɢɬɟɥɧɢ ɩɪɨɰɟɫɢ ɜ ɫɢɫɬɟɦɚɬɚ? Ʉɚɤ ɬɟɡɢ ɩɪɨɰɟɫɢ ɜɴɡɞɟɣɫɬɜɚɬ 

ɜɴɪɯɭ ɞɚɧɧɢɬɟ? Ʉɨɢ ɫɚ ɫɩɨɞɟɥɟɧɢɬɟ ɪɟɫɭɪɫɢ?  ɋɬɪɭɤɬɭɪɚ ɧɚ ɩɪɨɰɟɫɢɬɟ - ɢɦɚ ɨɬɧɨɲɟɧɢɟ ɤɴɦ ɛɴɪɡɨɞɟɣɫɬɜɢɟɬɨ ɢ ɧɚɞɟɠɞɧɨɫɬɬɚ. 

ɂɡɛɹɝɜɚɧɟ ɧɚ deadlock.  ɋɬɪɭɤɬɭɪɚ ɧɚ ɤɨɧɤɭɪɟɧɬɧɨɬɨ ɢɡɩɴɥɧɟɧɢɟ  ɋɬɪɭɤɬɭɪɚ ɧɚ ɫɩɨɞɟɥɟɧɢɬɟ ɞɚɧɧɢ – ɢɦɚ ɨɬɧɨɲɟɧɢɟ ɤɴɦ ɛɴɪɡɨɞɟɣɫɬɜɢɟɬɨ 

 

1.7.3. ɋɬɪɭɤɬɭɪɚ ɧɚ ɪɚɡɩɨɥɨɠɟɧɢɟɬɨ  

(ɮɢɡɢɱɟɫɤɨ, ɪɟɫɭɪɫɧɨ(CPU), ɨɪɝɚɧɢɡɚɰɢɨɧɧɨ)  ɋɬɪɭɤɬɭɪɚ ɧɚ ɜɧɟɞɪɹɜɚɧɟɬɨ  Ɋɚɡɩɪɟɞɟɥɟɧɢɟ ɧɚ ɪɚɛɨɬɚɬɚ (ɦɨɞɭɥ <-> ɟɤɢɩ/ɫɩɨɫɨɛɧɨɫɬɢ) 
 

 

2. Иˊˋ˔ˍ˅˃ːˋˢ ˍ˝ˏ ˍ˃˚ˈ˔˕˅ˑ˕ˑ ȋːˈ˗˖ːˍ˙ˋˑː˃ˎːˋ ˋˊˋ˔ˍ˅˃ːˋˢȌ ː˃ ˔ˋ˔˕ˈˏ˃˕˃. 
Кɚɱɟɫɬɜɨɬɨ ɟ ɫɭɛɟɤɬɢɜɧɨ ɜɴɡɩɪɢɹɬɢɟ – ɪɚɡɥɢɱɧɢɬɟ ɁɅ ɦɨɝɚɬ ɞɚ ɧɟ ɨɞɨɛɪɹɬ ɞɚɞɟɧ ɞɢɡɚɣɧ, ɬɴɣ 
ɤɚɬɨ ɬɹɯɧɚɬɚ ɢɞɟɹ ɡɚ ɤɚɱɟɫɬɜɨ ɫɟ ɪɚɡɥɢɱɚɜɚ ɨɬ ɢɞɟɹɬɚ ɡɚ ɤɚɱɟɫɬɜɨ ɧɚ ɚɪɯɢɬɟɤɬɚ;  Ȼɢɡɧɟɫ ɰɟɥɢɬɟ ɨɩɪɟɞɟɥɹɬ Кɚɱɟɫɬɜɚɬɚ, ɤɨɢɬɨ ɬɪɹɛɜɚ ɞɚ ɛɴɞɚɬ ɜɝɪɚɞɟɧɢ ɜ ɚɪɯɢɬɟɤɬɭɪɚɬɚ ɧɚ 

ɫɢɫɬɟɦɚɬɚ. Ɍɟɡɢ Ʉɚɱɟɫɬɜɚ ɩɨɫɬɚɜɹɬ ɢɡɢɫɤɜɚɧɢɹ ɨɬɜɴɞ ɮɭɧɤɰɢɨɧɚɥɧɢɬɟ (ɨɩɢɫɚɧɢɟ ɧɚ 
ɨɫɧɨɜɧɢɬɟ ɜɴɡɦɨɠɧɨɫɬɢ ɧɚ ɫɢɫɬɟɦɚɬɚ ɢ ɭɫɥɭɝɢɬɟ ɤɨɢɬɨ ɬɹ ɩɪɟɞɨɫɬɚɜɹ);  ȼɴɩɪɟɤɢ, ɱɟ ɮɭɧɤɰɢɨɧɚɥɧɨɫɬɬɚ ɢ Ʉɚɱɟɫɬɜɚɬɚ ɫɚ ɬɹɫɧɨ ɫɜɴɪɡɚɧɢ, ɮɭɧɤɰɢɨɧɚɥɧɨɫɬɬɚ ɱɟɫɬɨ ɟ 
ɟɞɢɧɫɬɜɟɧɨɬɨ, ɤɨɟɬɨ ɫɟ ɜɡɟɦɚ ɩɨɞ ɜɧɢɦɚɧɢɟ ɩɨ ɜɪɟɦɟ ɧɚ ɩɪɨɟɤɬɢɪɚɧɟɬɨ.  Ʉɚɬɨ ɫɥɟɞɫɬɜɢɟ ɦɧɨɝɨ ɫɢɫɬɟɦɢ ɫɟ ɩɪɟɩɪɚɜɹɬ ɧɟ ɡɚɳɨɬɨ ɢɦ ɥɢɩɫɜɚ ɮɭɧɤɰɢɨɧɚɥɧɨɫɬ, ɚ 
ɡɚɳɨɬɨ ɟ ɬɪɭɞɧɨ ɞɚ ɫɟ ɩɨɞɞɴɪɠɚɬ, ɬɪɭɞɧɨ ɟ ɞɚ ɫɟ ɫɦɟɧɢ ɩɥɚɬɮɨɪɦɚɬɚ, ɧɟ ɫɚ ɫɤɚɥɢɪɭɟɦɢ, 
ɩɪɟɤɚɥɟɧɨ ɫɚ ɛɚɜɧɢ, ɢɥɢ ɩɴɤ ɫɚ ɧɟɫɢɝɭɪɧɢ.  ɋА ɟ ɬɚɡɢ ɫɬɴɩɤɚ ɜ ɩɪɨɰɟɫɚ ɧɚ ɫɴɡɞɚɜɚɧɟɬɨ ɧɚ ɫɢɫɬɟɦɚɬɚ, ɜ ɤɨɹɬɨ ɡɚ ɩɪɴɜ ɩɴɬ ɫɟ 
ɪɚɡɝɥɟɠɞɚɬ ɤɚɱɟɫɬɜɟɧɢɬɟ ɢɡɢɫɤɜɚɧɢɹ ɢ ɜ ɡɚɜɢɫɢɦɨɫɬ ɨɬ ɬɹɯ ɫɟ ɫɴɡɞɚɜɚɬ ɫɴɨɬɜɟɬɧɢɬɟ 
ɫɬɪɭɤɬɭɪɢ, ɧɚ ɤɨɢɬɨ ɫɟ ɜɦɟɧɹɜɚ ɮɭɧɤɰɢɨɧɚɥɧɨɫɬ.  Ɂɚ ɞɚ ɩɪɢɬɟɠɚɜɚ ɞɚɞɟɧɚ ɫɢɫɬɟɦɚ ɢɡɢɫɤɜɚɧɢɬɟ ɤɚɱɟɫɬɜɟɧɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ, ɬɟ ɬɪɹɛɜɚ ɞɚ ɫɟ 
ɢɦɚɬ ɩɪɟɞɜɢɞ ɤɚɤɬɨ ɩɨ ɜɪɟɦɟ ɧɚ ɩɪɨɟɤɬɢɪɚɧɟɬɨ, ɬɚɤɚ ɢ ɩɨ ɜɪɟɦɟ ɧɚ ɪɚɡɪɚɛɨɬɤɚɬɚ ɢ 
ɜɧɟɞɪɹɜɚɧɟɬɨ. 

2.1. ʠ˙ˈː˃˓ˋˌ ˊ˃ ˍ˃˚ˈ˔˕˅ˑ  ɂɡɢɫɤɜɚɧɢɹɬɚ ɡɚ ɤɚɱɟɫɬɜɨ ɬɪɹɛɜɚ ɞɚ ɫɟ ɮɨɪɦɚɥɢɡɢɪɚɬ ɨɬ ɚɪɯɢɬɟɤɬɚ ɩɨɫɪɟɞɫɬɜɨɦ ɬ.ɧ. 
“ɫɰɟɧɚɪɢɢ ɡɚ ɤɚɱɟɫɬɜɨ”, ɡɚ ɞɚ ɛɴɞɚɬ ɬɟ ɩɨɫɬɚɜɟɧɢ ɧɚ ɨɛɟɤɬɢɜɧɚ ɨɫɧɨɜɚ;  ɋɰɟɧɚɪɢяɬ ɡɚ ɤɚɱɟɫɬɜɨ ɟ ɫɩɟɰɢɮɢɱɧɨ ɢɡɢɫɤɜɚɧɟ ɤɴɦ ɩɨɜɟɞɟɧɢɟɬɨ ɧɚ ɫɢɫɬɟɦɚɬɚ ɜ ɞɚɞɟɧɚ 
ɫɢɬɭɚɰɢя, ɜ ɫɜɟɬɥɢɧɚɬɚ ɧɚ ɞɚɞɟɧɨ ɤɚɱɟɫɬɜɨ;  ɋɰɟɧɚɪɢɢɬɟ ɞɟɦɨɧɫɬɪɢɪɚɬ ɤɚɤɜɨ ɟ ɤɚɱɟɫɬɜɨ ɜ ɪɚɦɤɢɬɟ ɧɚ ɫɴɡɞɚɜɚɧɚɬɚ ɫɢɫɬɟɦɚ, ɤɚɬɨ ɞɚɜɚɬ 
ɧɚ ɚɪɯɢɬɟɤɬɚ ɢ ɧɚ ɁɅ ɟɞɧɨɡɧɚɱɧɚ ɨɫɧɨɜɚ ɡɚ ɨɰɟɧɤɚ ɧɚ ɞɢɡɚɣɧɚ; 

2.1.1. ʤ˃˓˃ˍ˕ˈ˓ˋ˔˕ˋˍˋ  
o Вɴɡɞɟɣɫɬɜɢɟ – ɫɴɫɬɨɹɧɢɟ/ɫɴɛɢɬɢɟ, ɤɨɟɬɨ ɩɨɞɥɟɠɢ ɧɚ ɨɛɪɚɛɨɬɤɚ; 
o Иɡɬɨɱɧɢɤ – ɨɛɟɤɬ (ɱɨɜɟɤ, ɫɢɫɬɟɦɚ ɢɥɢ ɧɟɳɨ ɞɪɭɝɨ) ɤɨɣɬɨ ɝɟɧɟɪɢɪɚ ɜɴɡɞɟɣɫɬɜɢɟɬɨ; 
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o Ɉɛɟɤɬ – ɫɢɫɬɟɦɚɬɚ, ɢɥɢ ɤɨɧɤɪɟɬɧɚ ɧɟɣɧɚ ɱɚɫɬ, ɜɴɪɯɭ ɤɨɹɬɨ ɫɟ ɫɥɭɱɜɚ ɜɴɡɞɟɣɫɬɜɢɟɬɨ; 
o Кɨɧɬɟɤɫɬ – ɍɫɥɨɜɢɹɬɚ, ɩɪɢ ɤɨɢɬɨ ɫɟ ɧɚɦɢɪɚ ɨɛɟɤɬɚ ɩɨ ɜɪɟɦɟ ɧɚ ɨɛɪɚɛɨɬɤɚ ɧɚ 

ɜɴɡɞɟɣɫɬɜɢɟɬɨ; 
o Ɋɟɡɭɥɬɚɬ – ɞɟɣɫɬɜɢɹɬɚ, ɩɪɟɞɩɪɢɟɬɢ ɨɬ ɨɛɟɤɬɚ ɩɪɢ ɫɥɭɱɜɚɧɟɬɨ ɧɚ ɜɴɡɞɟɣɫɬɜɢɟɬɨ; 
o Кɨɥɢɱɟɫɬɜɟɧɢ ɩɚɪɚɦɟɬɪɢ – ɪɟɡɭɥɬɚɬɴɬ ɬɪɹɛɜɚ ɞɚ ɩɨɞɥɟɠɢ ɧɚ ɧɹɤɚɤɜɢ 

ɤɨɥɢɱɟɫɬɜɟɧɢ ɢɡɦɟɪɜɚɧɢɹ, ɬɚɤɚ ɱɟ ɞɚ ɩɨɡɜɨɥɢ ɩɪɨɜɟɪɤɚɬɚ ɞɚɥɢ ɫɰɟɧɚɪɢɹɬ ɫɟ 
ɢɡɩɴɥɧɹɜɚ ɫɴɝɥɚɫɧɨ ɢɡɢɫɤɜɚɧɢɹɬɚ; 

 ʠ˙ˈː˃˓ˋˌ ˊ˃ Иˊˏˈːˢˈˏˑ˔˕ ȋʞ˓ˋˏˈ˓Ȍ 
o “ɉɪɟɞɢ ɩɭɫɤɚɧɟɬɨ ɧɚ ɫɢɫɬɟɦɚɬɚ ɜ ɟɤɫɩɥɨɚɬɚɰɢя… (Кɨɧɬɟɤɫɬ) 
o …ɤɥɢɟɧɬɴɬ… (ɂɡɬɨɱɧɢɤ) 
o …ɠɟɥɚɟ ɩɪɨɦяɧɚ ɧɚ ɮɨɧɨɜɢя ɰɜяɬ ɧɚ ɟɤɪɚɧɚ….(Вɴɡɞɟɣɫɬɜɢɟ) 
o Ɂɚ ɰɟɥɬɚ ɫɟ ɩɪɨɦɟɧя ɢɡɯɨɞɧɢя ɤɨɞ…. (Ɉɛɟɤɬ) 
o Ɍɨɜɚ ɧɟ ɬɪяɛɜɚ ɞɚ ɩɪɟɞɢɡɜɢɤɜɚ ɧɢɤɚɤɜɢ ɫɬɪɚɧɢɱɧɢ ɟɮɟɤɬɢ ɜ ɩɨɜɟɞɟɧɢɟɬɨ ɧɚ 

ɫɢɫɬɟɦɚɬɚ. (Ɋɟɡɭɥɬɚɬ) 
o Вɪɟɦɟɬɨ ɡɚ ɢɡɜɴɪɲɜɚɧɟ ɧɚ ɩɪɨɦяɧɚɬɚ, ɜɤɥ. ɬɟɫɬɜɚɧɟɬɨ ɣ ɬɪяɛɜɚ ɞɚ ɨɬɧɟɦɟ ɩɨ 

ɦɚɥɤɨ ɨɬ 3 ɱɚɫɚ 

o (Кɨɥɢɱɟɫɬɜɟɧɢ ɩɚɪɚɦɟɬɪɢ) 
 

2.2. ʑˊ˃ˋˏˑ˅˓˝ˊˍ˃ ˏˈˉˇ˖ ˍ˃˚ˈ˔˕˅˃˕˃ 
Ɍɪɹɛɜɚ ɞɚ ɫɟ ɢɦɚ ɩɪɟɞɜɢɞ, ɱɟ ɤɚɱɟɫɬɜɚɬɚ ɫɚ ɜɡɚɢɦɧɨɫɜɴɪɡɚɧɢ ɢ ɡɚɜɢɲɚɜɚɧɟɬɨ ɧɚ ɟɞɧɨ ɤɚɱɟɫɬɜɨ, 
ɜɨɞɢ ɞɨ ɩɨɧɢɠɚɜɚɧɟ ɧɚ ɞɪɭɝɨ.  ɋɢɝɭɪɧɨɫɬ vs. Ɉɬɤɚɡɨɭɫɬɨɣɱɢɜɨɫɬ (Fault Tolerance) – ɜɴɩɪɟɤɢ, ɱɟ ɨɛɢɤɧɨɜɟɧɨ ɝɢ 

ɩɨɫɬɚɜɹɬ ɜ ɟɞɧɚ ɢ ɫɴɳɚ ɝɪɚɮɚ, ɬɟ ɫɢ ɩɪɨɬɢɜɨɪɟɱɚɬ – ɫɢɝɭɪɧɨɫɬɬɚ ɢɡɢɫɤɜɚ ɧɚɥɢɱɢɟɬɨ ɧɚ 
sТЧРlО pШТЧt ШП ПКТlurО, ɬ.ɟ. ɫɢɫɬɟɦɚɬɚ ɞɚ ɦɨɠɟ ɞɚ ɫɟ ɤɨɦɩɪɨɦɟɧɬɢɪɚ ɨɬ ɟɞɧɨ ɟɞɢɧɫɬɜɟɧɨ 

ɦɹɫɬɨ; Ɉɛɪɚɬɧɨ, ɨɬɤɚɡɨɭɫɬɨɣɱɢɜɨɫɬɬɚ ɩɪɟɞɩɨɥɚɝɚ ɪɟɩɥɢɤɚɰɢɹ  ɉɪɟɧɨɫɢɦɨɫɬ vs. ɉɪɨɢɡɜɨɞɢɬɟɥɧɨɫɬ – ɨɫɧɨɜɧɚɬɚ ɬɟɯɧɢɤɚ ɡɚ ɩɨɫɬɢɝɚɧɟɬɨ ɧɚ 
ɩɪɟɧɨɫɢɦɨɫɬ ɟ ɢɡɨɥɢɪɚɧɟɬɨ ɧɚ ɡɚɜɢɫɢɦɨɫɬɬɚ ɨɬ Ɉɋ ɢ ɯɚɪɞɭɟɪ ɜ ɫɩɟɰɢɚɥɢɡɢɪɚɧɢ 
ɦɨɞɭɥɢ, ɤɨɟɬɨ ɜɧɚɫɹ ɞɨɩɴɥɧɢɬɟɥɧɚ ɬɟɠɟɫɬ ɩɨ ɜɪɟɦɟ ɧɚ ɢɡɩɴɥɧɟɧɢɟɬɨ ɢ ɧɚɦɚɥɹɜɚ 

ɩɪɨɢɡɜɨɞɢɬɟɥɧɨɫɬɬɚ; 

2.3. ʡˈ˘ːˑˎˑˆˋ˚ːˋ ˍ˃˚ˈ˔˕˅˃ 

2.3.1. ʜ˃ˇˈˉˇːˑ˔˕ ȋReliability) 

2.3.2. Иˊˏˈːˢˈˏˑ˔˕ (Modifiability) 
Ɉɩɪɟɞɟɥɹ ɫɟ ɧɚɣ-ɜɟɱɟ ɨɬ ɞɟɤɨɦɩɨɡɢɰɢɹɬɚ. ɋɜɴɪɡɜɚ ɫ ɰɟɧɚɬɚ ɧɚ ɩɪɨɦɟɧɢɬɟ. 

2.3.3. ʞ˓ˑˋˊ˅ˑˇˋ˕ˈˎːˑ˔˕ ȋPerformance) 
ȼɪɟɦɟɬɨ, ɡɚ ɤɨɟɬɨ ɫɢɫɬɟɦɚɬɚ ɪɟɚɝɢɪɚ ɧɚ ɞɚɞɟɧɢ ɫɴɛɢɬɢɹ. Ɂɚɜɢɫɢ ɨɬ ɤɨɦɭɧɢɤɚɰɢɹɬɚ ɦɟɠɞɭ 
ɤɨɦɩɨɧɟɧɬɢɬɟ, ɤɨɧɫɭɦɚɰɢɹɬɚ ɧɚ ɫɩɨɞɟɥɟɧɢ ɪɟɫɭɪɫɢ, ɪɚɡɩɪɟɞɟɥɟɧɢɟɬɨ ɧɚ 
ɮɭɧɤɰɢɨɧɚɥɧɨɫɬɬɚ ɦɟɠɞɭ ɤɨɦɩɨɧɟɧɬɢɬɟ 

2.3.4. ʠˋˆ˖˓ːˑ˔˕ ȋSecurity) 
ɋɩɨɫɨɛɧɨɫɬɬɚ ɧɚ ɫɢɫɬɟɦɚɬɚ ɞɚ ɭɫɬɨɹɜɚ ɧɚ ɨɩɢɬɢ ɡɚ ɧɟɪɚɡɪɟɲɟɧɚ ɭɩɨɬɪɟɛɚ. 

2.3.5. Иˊ˒ˋ˕˃ˈˏˑ˔˕ ȋTestability) 
Ʌɟɤɨɬɚɬɚ, ɫ ɤɨɹɬɨ ɫɢɫɬɟɦɚɬɚ ɦɨɠɟ ɞɚ ɛɴɞɟ ɢɡɬɟɫɬɜɚɧɚ. 
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2.3.6. ʒˑ˕ˑ˅ːˑ˔˕ ȋAvailability) 
ɑɟɫɬɨɬɚ ɧɚ ɫɪɢɜɨɜɟ ɢ ɜɪɟɦɟ ɡɚ ɨɩɪɚɜɹɧɟ ɧɚ ɩɨɜɪɟɞɚɬɚ. 

2.3.7. Иˊ˒ˑˎˊ˅˃ˈˏˑ˔˕ ȋUsability) 

2.4. ʐˋˊːˈ˔ ˍ˃˚ˈ˔˕˅˃ 

2.4.1. ʑ˓ˈˏˈ ˊ˃ ˒˖˔ˍ˃ːˈ ː˃ ˒˃ˊ˃˓˃ ȋTime to market TTM) 
ɇɚɦɚɥɹɜɚ ɫɟ ɫ ɭɩɨɬɪɟɛɚɬɚ ɧɚ COTS ɩɪɨɞɭɤɬɢ. 

2.4.2. ʠˈ˄ˈ˔˕ˑˌːˑ˔˕ ˋ ˒ˈ˚˃ˎ˄˃ 
Ɂɚɜɢɫɢ ɨɬ ɚɪɯɢɬɟɤɬɭɪɚɬɚ => ɬɟɯɧɨɥɨɝɢɹ (ɧɟɩɨɡɧɚɬɚ, ɢɡɦɟɧɹɟɦɚ) 

2.4.3. ʞ˓ˈˇ˅ˋˇˈːˑ ˅˓ˈˏˈ ˊ˃ ˉˋ˅ˑ˕ ȋTime to live TTL) 

2.4.4. ʑ˝ˊˏˑˉːˑ˔˕ ˊ˃ ˒ˑ˔˕ˈ˒ˈːːˑ ˒˖˔ˍ˃ːˈ ː˃ ˒˃ˊ˃˓˃ ȋextensibility) 
 

2.5. ʏ˓˘ˋ˕ˈˍ˕˖˓ːˋ ˍ˃˚ˈ˔˕˅˃ 

2.5.1. Иˇˈˌː˃ ˙ˢˎˑ˔˕ 
ȼɫɢɱɤɢ ɞɚ ɫɚ ɧɚɹɫɧɨ ɫ ɨɛɳɚɬɚ ɢɞɟɹ/ɜɢɡɢɹ ɧɚ ɋȺ. ɉɨɞɨɛɧɢ ɡɚɞɚɱɢ ɞɚ ɫɟ ɪɟɲɚɜɚɬ ɫ 
ɩɨɞɨɛɧɢ ɪɟɲɟɧɢɹ. 

2.5.2. ʙˑ˓ˈˍ˕ːˑ˔˕ ˋ ˒˝ˎːˑ˕˃ ˔˒˓ˢˏˑ ˋˊˋ˔ˍ˅˃ːˋˢ˕˃ 

2.5.3. ʒ˓˃ˇˋ˅ːˑ˔˕ ȋ˔ ˍ˃ˍ˅˃ ˎˈˍˑ˕˃ ˋ ˅ ˍ˃ˍ˝˅ ˔˓ˑˍ ː˃ˎˋ˚ːˋˢ˕ ˈˍˋ˒ ˜ˈ ˒ˑ˔˕˓ˑˋ 
˔ˋ˔˕ˈˏ˃˕˃Ȍ 

3. ʞ˓ˑˈˍ˕ˋ˓˃ːˈ ː˃ ˔ˑ˗˕˖ˈ˓ː˃˕˃ ˃˓˘ˋ˕ˈˍ˕˖˓˃. ʞ˓ˑ˙ˈ˔ ˊ˃ ˒˓ˑˈˍ˕ˋ˓˃ːˈ. Иˊ˄ˑ˓ ː˃ 
˒ˑˇ˘ˑˇˢ˜ˋ ˔˕˓˖ˍ˕˖˓ˋ. ʞˑ˔ˎˈˇˑ˅˃˕ˈˎːˑ˔˕ ː˃ ˔˝ˊˇ˃˅˃ːˈ ː˃ ˃˓˘ˋ˕ˈˍ˕˖˓˃˕˃. ʡ˃ˍ˕ˋˍˋ 
ȋ˃˓˘ˋ˕ˈˍ˕˖˓ːˋ ˓ˈ˛ˈːˋˢȌ ˊ˃ ˒ˑ˔˕ˋˆ˃ːˈ ː˃ ˉˈˎ˃ːˋ˕ˈ ˍ˃˚ˈ˔˕˅ˈːˋ ˒ˑˍ˃ˊ˃˕ˈˎˋ. 
ɉɪɢ ɧɚɥɢɱɢɟɬɨ ɧɚ ɨɫɧɨɜɧɢɬɟ ɮɭɧɤɰɢɨɧɚɥɧɢ ɢ ɬɟɯɧɢɱɟɫɤɢ ɢɡɢɫɤɜɚɧɢɹ ɦɨɠɟ ɞɚ ɫɟ ɫɬɚɪɬɢɪɚ 
ɩɪɨɰɟɫɚ ɩɨ ɩɪɨɟɤɬɢɪɚɧɟ ɧɚ ɋȺ. ȼ ɧɚɱɚɥɨɬɨ ɫɟ ɢɡɛɢɪɚɬ ɞɨ 10-ɬɢɧɚ ɨɫɧɨɜɨɩɨɥɚɝɚɳɢ ɮɭɧɤɰɢɨɧɚɥɧɢ, 
ɬɟɯɧɢɱɟɫɤɢ ɢ ɛɢɡɧɟɫ ɢɡɢɫɤɜɚɧɢɹ, ɧɚɪɢɱɚɧɢ ɚɪɯɢɬɟɤɬɭɪɧɢ ɞɪɚɣɜɟɪɢ. ȼɴɩɪɨɫɧɢɬɟ ɢɡɢɫɤɜɚɧɢɹ ɫɚ ɫ 
ɧɚɣ-ɜɢɫɨɤɢ ɩɪɢɨɪɢɬɟɬ ɩɪɢ ɩɪɨɟɤɬɢɪɚɧɟɬɨ ɧɚ ɋȺ. Ⱥɧɚɥɢɡ ɧɚ ɜɴɩɪɨɫɧɢɬɟ ɞɪɚɣɜɟɪɢ ɢ ɪɟɲɟɧɢɟ ɧɚ 
ɟɜɟɧɬɭɚɥɧɢ ɤɨɧɮɥɢɤɬɢ ɦɟɠɞɭ ɬɹɯ. ȼ ɫɥɟɞɫɬɜɢɟ ɧɚ ɚɧɚɥɢɡɚ ɧɹɤɨɢ ɢɡɢɫɤɜɚɧɢɹ ɦɨɠɟ ɞɚ ɫɟ 
ɩɪɨɦɟɧɹɬ. 

3.1.  Attribute-Driven Development (ADD)   ɉɨɞɯɨɞ ɡɚ ɩɪɨɟɤɬɢɪɚɧɟ, ɜ ɤɨɣɬɨ ɝɥɚɜɧɚ ɪɨɥɹ ɢɝɪɚɹɬ ɤɚɱɟɫɬɜɟɧɢɬɟ ɫɜɨɣɫɬɜɚ (ɚɬɪɢɛɭɬɢ);  Ɋɟɤɭɪɫɢɜɟɧ ɩɪɨɰɟɫ ɧɚ ɞɟɮɢɧɢɪɚɧɟ ɧɚ ɚɪɯɢɬɟɤɬɭɪɚɬɚ, ɤɚɬɨ ɧɚ ɜɫɹɤɚ ɫɬɴɩɤɚ ɫɟ ɢɡɛɢɪɚɬ 
ɤɨɧɤɪɟɬɧɢ ɬɟɯɧɢɤɢ ɢ ɚɪɯɢɬɟɤɬɭɪɧɢ ɦɨɞɟɥɢ ɡɚ ɩɨɫɬɢɝɚɧɟ ɧɚ ɠɟɥɚɧɢɬɟ ɤɚɱɟɫɬɜɟɧɢ 
ɫɜɨɣɫɬɜɚ;  
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3.1.1. ʠ˕˝˒ˍ˃ ͳ – Иˊ˄ˋ˓˃ ˔ˈ ˏˑˇ˖ˎ ˊ˃ ˇˈˍˑˏ˒ˑˊˋ˙ˋˢ 

3.1.2. ʠ˕˝˒ˍ˃ ʹ – Иˊ˄ˋ˓˃ ˔ˈ ˃˓˘ˋ˕ˈˍ˕˖˓ːˋ ˇ˓˃ˌ˅ˈ˓ˋ 

3.1.3. ʠ˕˝˒ˍ˃ ͵ – Иˊ˄ˋ˓˃ ˔ˈ ˃˓˘ˋ˕ˈˍ˕˖˓ˈː ˏˑˇˈˎ ȋ˔˕˓˃˕ˈˆˋˢȌ 

3.1.4. ʠ˕˝˒ˍ˃ Ͷ – ʝ˄ˑ˔ˑ˄ˢ˅˃˕ ˔ˈ ˒ˑˇˏˑˇ˖ˎˋ 

3.1.5. ʠ˕˝˒ˍ˃ ͷ – ʞ˓ˋ˒ˋ˔˅˃ːˈ ː˃ ˗˖ːˍ˙ˋˑː˃ˎːˑ˔˕ ˍ˝ˏ ˒ˑˇˏˑˇ˖ˎˋ˕ˈ 

3.1.6. ʠ˕˝˒ˍ˃ ͸ – ʠ˝ˊˇ˃˅˃˕ ˔ˈ ˋ ˇ˓˖ˆˋ ˔˕˓˖ˍ˕˖˓ˋ 

3.1.7. ʠ˕˝˒ˍ˃ ͹ – ʑˈ˓ˋ˗ˋˍ˃˙ˋˢ ː˃ ˇˈˍˑˏ˒ˑˊˋ˙ˋˢ˕˃ 

3.1.8. ʠ˕˝˒ˍ˃ ͺ – ʝ˕ˋ˅˃ˏˈ ː˃ ˔˕˝˒ˍ˃ ͳ ˊ˃ ːˢˍˑˋ ˒ˑˇˏˑˇ˖ˎˋ 

3.1.9. ʠ˕˝˒ˍ˃ ͻ – ʣˑ˓ˏˋ˓˃˕ ˔ˈ ˈˍˋ˒ˋ ˋ ˔ˈ ˓˃ˊˇ˃˅˃˕ ˊ˃ˇ˃˚ˋ 

3.1.10. ʠ˕˝˒ˍ˃ ͳͲ – ʠ˝ˊˇ˃˅˃ ˔ˈ ʠʙʔʚʔʡ ː˃ ˔ˋ˔˕ˈˏ˃˕˃ 

3.1.11. ʠ˕˝˒ˍ˃ ͳͳ – ʓˑˍ˖ˏˈː˕ˋ˓˃ːˈ ː˃ ʠʏ 
Ɍɚɛɥɢɰɚ – ɤɨɣ ɨɬ ɤɚɤɜɨ ɫɟ ɢɧɬɟɪɟɫɭɜɚ (ɤɚɤɜɢ View-ɬɚ) 

 

 

 

 

3.2. ʡ˃ˍ˕ˋˍˋ ȋ˃˓˘ˋ˕ˈˍ˕˖˓ːˋ ˓ˈ˛ˈːˋˢȌ 
Ɍɚɤɬɢɤɚɬɚ ɟ ɚɪɯɢɬɟɤɬɭɪɧɨ ɪɟɲɟɧɢɟ, ɱɪɟɡ ɤɨɟɬɨ ɫɟ ɤɨɧɬɪɨɥɢɪɚ ɪɟɡɭɥɬɚɬɚ ɨɬ ɞɚɞɟɧ ɫɰɟɧɚɪɢɣ ɡɚ 
ɤɚɱɟɫɬɜɨ. ɇɚɛɨɪɴɬ ɨɬ ɬɚɤɬɢɤɢ ɫɟ ɧɚɪɢɱɚ ɚɪɯɢɬɟɤɬɭɪɧɚ ɫɬɪɚɬɟɝɢɹ ɢɥɢ ɚɪɯɢɬɟɤɬɭɪɟɧ ɦɨɞɟɥ. 

A. ʡ˃ˍ˕ˋˍˋ ˊ˃ ˆˑ˕ˑ˅ːˑ˔˕ 

a. ʝ˕ˍ˓ˋ˅˃ːˈ ː˃ ˇˈ˗ˈˍ˕ˋ  Ping/echo – ɟɞɢɧ ɤɨɦɩɨɧɟɧɬ, ɩɪɨɜɟɪɹɜɚ ɞɪɭɝ ɤɨɦɩɨɧɟɧɬ;  Heartbeat – ɩɟɪɢɨɞɢɱɧɨ ɢɡɥɴɱɜɚɧɟ ɧɚ ɫɢɝɧɚɥ. ȼ ɫɢɝɧɚɥɴɬ ɦɨɠɟ ɞɚ ɢɦɚ ɧɹɤɚɤɜɢ 
ɞɚɧɧɢ ɡɚ ɫɴɫɬɨɹɧɢɟɬɨ ɧɚ ɤɨɦɩɨɧɟɧɬɚ ɢɥɢ ɧɚɫɬɴɩɢɥɢ ɫɴɛɢɬɢɹ;  Exceptions (Иɡɤɥɸɱɟɧɢɹ) – ɨɛɪɚɛɨɬɤɚ ɧɚ ɢɡɤɥɸɱɟɧɢɹ, ɡɚ ɞɚ ɧɟ ɫɟ ɱɭɩɢ ɰɹɥɚɬɚ 
ɫɢɫɬɟɦɚ; 

b. ʝ˕˔˕˓˃ːˢ˅˃ːˈ ː˃ ˇˈ˗ˈˍ˕ˋ  Voting – ɧɚ ɪɚɡɥɢɱɧɢ ɩɪɨɰɟɫɨɪɢ ɪɚɛɨɬɹɬ ɪɚɡɥɢɱɧɢ ɩɪɨɰɟɫɢ, ɤɨɢɬɨ ɩɨɥɭɱɚɜɚɬ 
ɟɞɢɧ ɢ ɫɴɳ ɜɯɨɞ ɢ ɛɢ ɬɪɹɛɜɚɥɨ ɞɚ ɝɟɧɟɪɢɪɚɬ ɟɞɢɧ ɢ ɫɴɳ ɪɟɡɭɥɬɚɬ. Ⱥɤɨ ɢɦɚ 
ɪɚɡɥɢɤɚ ɜ ɧɹɤɨɣ ɪɟɡɭɥɬɚɬ ɰɟɧɬɪɚɥɧɢɹɬ ɩɪɨɰɟɫɨɪ (voter) ɩɪɟɞɩɪɢɟɦɚ ɧɹɤɚɤɜɢ 
ɞɟɣɫɬɜɢɹ. Ɍɚɡɢ ɬɚɤɬɢɤɚ ɨɛɢɤɧɨɜɟ ɫɟ ɩɨɥɡɜɚ ɡɚ ɬɟɫɬɜɚɧɟ ɧɚ ɩɪɨɰɟɫɨɪɢ;  Active Redundancy – ɜɚɠɧɢɬɟ ɤɨɦɩɨɧɟɧɬɢ ɜ ɫɢɫɬɟɦɚɬɚ ɫɚ ɞɭɛɥɢɪɚɧɢ. 
Ⱦɭɛɥɢɪɚɧɢɬɟ ɤɨɦɩɨɧɟɧɬɢ ɫɟ ɩɨɞɴɪɠɚɬ ɜ ɟɞɧɨ ɢ ɫɴɳɨ ɫɴɫɬɨɹɧɢɟ ɢ ɪɟɡɟɪɜɧɢɹɬ 
ɤɨɦɩɨɧɟɧɬ ɟ ɜɢɧɚɝɢ ɝɨɬɨɜ ɞɚ ɩɪɟɦɢɧɟ ɜ ɫɴɫɬɨɹɧɢɟ ɧɚ ɚɤɬɢɜɧɨɫɬ. Downtime-ɴɬ ɟ 
ɧɹɤɨɥɤɨ ɦɢɥɢɫɟɤɭɧɞɢ; 
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 Passive Redundancy – ɟɞɢɧ ɚɤɬɢɜɟɧ ɢ ɧɹɤɨɥɤɨ ɪɟɡɟɪɜɢ, ɤɨɢɬɨ ɨɛɚɱɟ ɫɟ 
ɚɤɬɭɚɥɢɡɢɪɚɬ ɫɚɦɨ ɚɤɨ ɨɫɧɨɜɧɢɹɬ ɤɨɦɩɨɧɟɧɬ ɫɟ ɞɟɮɟɤɬɢɪɚ. Downtime-ɴɬ ɟ ɨɬ 
ɧɹɤɨɥɤɨ ɫɟɤɭɧɞɢ, ɞɨ ɧɹɤɨɥɤɨ ɱɚɫɚ;  Ɋɟɡɟɪɜɚ (Spare) – ɩɨɞɞɪɴɠɤɚ ɧɚ ɪɟɡɟɪɜɧɢ ɢɡɱɢɫɥɢɬɟɥɧɢ ɦɨɳɧɨɫɬɢ, ɤɨɢɬɨ 
ɬɪɹɛɜɚ ɞɚ ɫɟ ɢɧɢɰɢɚɥɢɡɢɪɚɬ ɢ ɩɭɫɧɚɬ ɜ ɞɟɣɫɬɜɢɟ ɩɪɢ ɞɟɮɟɤɬɢɪɚɧɟ ɧɚ ɧɹɤɨɣ ɨɬ 
ɤɨɦɩɨɧɟɧɬɢɬɟ; 

c. ʞˑ˅˕ˑ˓ːˑ ˅˝˅ˈˉˇ˃ːˈ ˅ ˖˒ˑ˕˓ˈ˄˃  Shadow Mode (ɉɚɪɚɥɟɥɧɚ ɪɚɛɨɬɚ) – ɩɪɟɞɢ ɞɚ ɫɟ ɜɴɜɟɞɟ ɜ ɭɩɨɬɪɟɛɚ ɤɨɦɩɨɧɟɧɬ, 
ɤɨɣɬɨ ɟ ɛɢɥ ɩɨɜɪɟɞɟɧ, ɫɟ ɩɭɫɤɚ ɜ shadow mode, ɡɚ ɞɚ ɫɟ ɩɪɨɜɟɪɢ ɞɚɥɢ ɪɚɛɨɬɢ 
ɤɨɪɟɤɬɧɨ.  ɋɢɧɯɪɨɧɢɡɚɰɢɹ ɧɚ ɫɴɫɬɨɹɧɢɟɬɨ  Checkpoints/Rollbacks 

d. ʞ˓ˈˇˑ˕˅˓˃˕ˢ˅˃ːˈ ː˃ ˇˈ˗ˈˍ˕ˋ  Transactions  Removal from service (Иɡɜɟɠɞɚɧɟ ɨɬ ɭɩɨɬɪɟɛɚ) – ɚɜɬɨɦɚɬɢɱɧɨ ɢɥɢ ɪɴɱɧɨ  Process Monitoring – ɩɨɫɪɟɞɫɬɜɨɦ ɫɩɟɰɢɚɥɟɧ ɩɪɨɰɟɫ ɫɟ ɫɥɟɞɹɬ ɨɫɧɨɜɧɢɬɟ 
ɩɪɨɰɟɫɢ ɜ ɫɢɫɬɟɦɚɬɚ. Ⱥɤɨ ɞɚɞɟɧ ɩɪɨɰɟɫ ɞɟɮɟɤɬɢɪɚ, ɦɨɧɢɬɨɪɢɧɝɚ ɦɨɠɟ ɞɚ ɝɨ 
ɩɪɟɦɚɯɧɟ, ɪɟɫɬɚɪɬɢɪɚ, ɞɭɩɥɢɤɢɪɚ ɢ ɬ.ɧ. 

B. ʡ˃ˍ˕ˋˍˋ ˊ˃ ˋˊˏˈːˢˈˏˑ˔˕ 
Ⱦɢɪɟɤɬɧɨ (ɩɪɨɦɟɧя ɫɟ ɩɨɜɟɞɟɧɢɟɬɨ) ɢ ɢɧɞɢɪɟɤɬɧɨ(ɧɟ ɫɟ ɩɪɨɦɧя ɩɨɜɟɞɟɧɢɟɬɨ, ɧɨ ɫɟ 
ɩɪɨɦɟɧя ɪɟɚɥɢɡɚɰɢяɬɚ) ɡɚɫɟɝɧɚɬɢ ɦɨɞɭɥɢ ɨɬ ɞɚɞɟɧɚ ɩɪɨɦɹɧɚ. 

a. ʚˑˍ˃ˎˋˊˋ˓˃ːˈ ː˃ ˒˓ˑˏˈːˋ˕ˈ ȋː˃ˏ˃ˎˢ˅˃ ˄˓ˑˢ ː˃ ˇирˈктːˑ ˊ˃˔ˈˆː˃˕ˋ˕ˈ 
ˏˑˇ˖ˎˋȌ  ɉɨɞɞɪɴɠɤɚ ɧɚ ɫɟɦɚɧɬɢɱɧɚ ɫɜɴɪɡɚɧɨɫɬ (Cohesion)  Ɉɱɚɤɜɚɧɟ ɧɚ ɩɪɨɦɟɧɢɬɟ (ɫɩɢɫɴɤ ɫ ɟɜɟɧɬɭɚɥɧɢ ɩɪɨɦɟɧɢ) 

ɋɩɢɫɴɤɴɬ ɟ ɨɫɧɨɜɨɩɨɥɚɝɚɳ ɩɪɢ ɞɟɤɨɦɩɨɡɢɰɢɹɬɚ ɧɚ ɦɨɞɭɥɢ.  Ɉɝɪɚɧɢɱɚɜɚɧɟ ɧɚ ɜɴɡɦɨɠɧɢɬɟ ɨɩɰɢɢ  
ɉɪɢ ɩɪɨɞɭɤɬɨɜɢɬɟ ɥɢɧɢɢ ɫɟ ɧɚɥɚɝɚ ɨɝɪɚɧɢɱɟɧɢɟ ɜɴɪɯɭ ɞɚɞɟɧɢ ɨɱɚɤɜɚɧɢ 
ɩɪɨɦɟɧɢ ɫ ɨɝɥɟɞ ɧɚ ɬɨɜɚ ɞɚ ɧɟ ɫɟ ɢɡɦɟɧɹ ɬɨɬɚɥɧɨ ɰɹɥɚɬɚ ɩɪɨɞɭɤɬɨɜɚ ɥɢɧɢɹ. 

b. ʞ˓ˈˇˑ˕˅˓˃˕ˢ˅˃ːˈ ˈ˗ˈˍ˕˃ ː˃ ˅˝ˎː˃˕˃ ȋˇ˃ ːˢˏ˃ иːˇирˈктːˑ ˊ˃˔ˈˆː˃˕ˋ 
ˏˑˇ˖ˎˋȌ  ɋɤɪɢɜɚɧɟ ɧɚ ɢɧɮɨɪɦɚɰɢɹɬɚ 

- Ⱦɟɤɨɦɩɨɡɢɰɢɹ ɧɚ ɨɬɝɨɜɨɪɧɨɫɬɬɚ ɧɚ ɞɚɞɟɧ ɟɥɟɦɟɧɬ (ɫɢɫɬɟɦɚ ɢɥɢ 
ɤɨɧɤɪɟɬɟɧ ɦɨɞɭɥ) ɢ ɜɴɡɥɚɝɚɧɟɬɨ ɣ ɧɚ ɩɨ-ɦɚɥɤɢ ɟɥɟɦɟɧɬɢ, ɤɚɬɨ ɩɪɢ 
ɬɨɜɚ ɱɚɫɬ ɨɬ ɢɧɮɨɪɦɚɰɢɹɬɚ ɨɫɬɚɜɚ ɩɭɛɥɢɱɧɚ ɢ ɱɚɫɬ ɨɬ ɧɟɹ ɫɟ ɫɤɪɢɜɚ. 

- ɉɭɛɥɢɱɧɚɬɚ ɮɭɧɤɰɢɨɧɚɥɧɨɫɬ ɢ ɞɚɧɧɢ ɫɚ ɞɨɫɬɴɩɧɢ ɩɨɫɪɟɞɫɬɜɨɦ 
ɫɩɟɰɢɚɥɧɨ ɞɟɮɢɧɢɪɚɧɢ ɡɚ ɰɟɥɬɚ ɢɧɬɟɪɮɟɣɫɢ.  ɉɨɞɞɪɴɠɤɚ ɧɚ ɫɴɳɟɫɬɜɭɜɚɳɢɬɟ ɢɧɬɟɪɮɟɣɫɢ 

- Ⱦɨɛɚɜɹɧɟ ɧɚ ɧɨɜ ɢɧɬɟɪɮɟɣɫ ɜ ɦɨɞɭɥɚ Ⱥ 

- Wrapper ɧɚ ɦɨɞɭɥɚ Ⱥ 

- Ⱦɨɛɚɜɹ ɫɟ ɧɨɜ ɦɨɞɭɥ ȺИREAL, ɚ ɫɚɦɢɹɬ ɦɨɞɭɥ A ɫɬɚɜɚ stub  Ɉɝɪɚɧɢɱɚɜɚɧɟ ɧɚ ɤɨɦɭɧɢɤɚɰɢɹɬɚ (Loose Coupling)  Иɡɩɨɥɡɜɚɧɟ ɧɚ ɩɨɫɪɟɞɧɢɤ 

o ɋɢɧɬɚɤɫɢɫ ɧɚ ɞɚɧɧɢɬɟ (Repository)  
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MVC ɢ ɦɧɨɝɨɫɥɨɣɧɢɬɟ ɚɪɯɢɬɟɤɬɭɪɢ – ɩɪɟɨɛɪɚɡɭɜɚɧɟ ɧɚ ɞɚɧɧɢɬɟ 
ɨɬ ɟɞɢɧ ɫɥɨɣ ɜ ɩɨɞɯɨɞяɳ ɜɢɞ ɡɚ ɞɪɭɝ ɫɥɨɣ) 

o ɋɢɧɬɚɤɫɢɫ ɧɚ ɭɫɥɭɝɢɬɟ  
ɉɨɥɡɜɚɬ ɫɟ ɩɨɫɪɟɞɧɢɰɢ – ɱɪɟɡ ɲɚɛɥɨɧɢɬɟ façade, bridge, mediator, 

strategy, proxy, factory. 

o Иɞɟɧɬɢɮɢɤɚɰɢɹ ɧɚ ɢɧɬɟɪɮɟɣɫɢɬɟ (Broker) 

Ⱥ ɩɪɟɞɨɫɬɚɜɹ ɧɹɤɨɥɤɨ ɢɧɬɟɪɮɟɣɫɚ. Ȼ ɫɟ ɫɜɴɪɡɜɚ ɫ ɛɪɨɤɟɪ, ɤɨɣɬɨ ɡɧɚɟ 
ɱɢɣ ɢɧɬɟɪɮɟɣɫ ɞɚ ɦɭ ɩɪɟɞɨɫɬɚɜɢ. 

o Ɇɟɫɬɨɩɨɥɨɠɟɧɢɟ ɧɚ А (Name Server) 

c. ʝ˕ˎ˃ˆ˃ːˈ ː˃ ˔˅˝˓ˊ˅˃ːˈ˕ˑ  Plug and Play 
ȼɴɡɦɨɠɧɨɫɬ ɡɚ ɞɨɛɚɜɹɧɟ ɢ ɢɡɤɥɸɱɜɚɧɟ ɧɚ ɦɨɞɭɥɢ, ɞɨɤɚɬɨ ɫɢɫɬɟɦɚɬɚ ɪɚɛɨɬɢ.  Component Replacement 
ȼɴɡɦɨɠɧɨɫɬ ɡɚ ɞɨɛɚɜɹɧɟ ɢ ɢɡɤɥɸɱɜɚɧɟ ɧɚ ɦɨɞɭɥɢ, ɩɪɢ ɫɬɚɪɬɢɪɚɧɟ ɧɚ ɫɢɫɬɟɦɚɬɚ.  Config files 
ɉɪɢ ɡɚɪɟɠɞɚɧɟ ɧɚ ɫɢɫɬɟɦɚɬɚ ɢɥɢ ɨɬɞɟɥɟɧ ɦɨɞɭɥ ɨɬ ɧɟɹ ɫɟ ɜɡɢɦɚɬ ɤɨɧɤɪɟɬɧɢ 
ɩɚɪɚɦɟɬɪɢ. 

C. ʡ˃ˍ˕ˋˍˋ ˊ˃ ˒˓ˑˋˊ˅ˑˇˋ˕ˈˎːˑ˔˕ 

a. ʜ˃ˏ˃ˎˢ˅˃ːˈ ː˃ ˋˊˋ˔ˍ˅˃ːˋˢ˕˃  Уɜɟɥɢɱɚɜɚɧɟ ɧɚ ɩɪɨɢɡɜɨɞɢɬɟɥɧɨɫɬɬɚ ɧɚ ɢɡɱɢɫɥɟɧɢɹɬɚ (ɚɥɝɨɪɢɬɦɢ/ 
ɯɟɲɢɪɚɧɢɹ)  ɇɚɦɚɥɹɜɚɧɟ ɧɚ ɪɟɠɢɣɧɢɬɟ (overhed) – ɧɚɦɚɥɹɜɚɧɟ ɧɚ ɞɟɣɫɬɜɢɹɬɚ, ɤɨɢɬɨ ɧɟ ɫɚ 
ɩɪɹɤɨ ɨɛɜɴɪɡɚɧɢ ɫ ɤɨɧɤɪɟɬɧɨɬɨ ɫɴɛɢɬɢɟ  Уɜɟɥɢɱɚɜɚɧɟ ɧɚ ɩɟɪɢɨɞɚ ɩɪɢ ɩɨɜɬɚɪɹɳɢ ɫɟ ɫɴɛɢɬɢɹ 

b. ʢ˒˓˃˅ˎˈːˋˈ ː˃ ˓ˈ˔˖˓˔ˋ˕ˈ  ɉɚɪɚɥɟɥɧɚ ɨɛɪɚɛɨɬɤɚ  Иɡɥɢɲɴɤ ɧɚ ɞɚɧɧɢ/ ɩɪɨɰɟɫɢ (cache/ load-balancing)  Вɤɥɸɱɜɚɧɟ ɧɚ ɞɨɩɴɥɧɢɬɟɥɧɢ ɪɟɫɭɪɫɢ 

c. ʏ˓˄ˋ˕˓˃ˉ ː˃ ˓ˈ˔˖˓˔ˋ˕ˈ  Scheduling – ɩɪɢɨɪɢɬɢɡɢɪɚɧɟ ɧɚ ɫɴɛɢɬɢɹɬɚ 

D. ʡ˃ˍ˕ˋˍˋ ˊ˃ ˔ˋˆ˖˓ːˑ˔˕ 

a. ʢ˔˕ˑˢ˅˃ːˈ ː˃ ˃˕˃ˍˋ ȋˍˎˡ˚˃ˎˍ˃ ː˃ ˅˓˃˕˃˕˃Ȍ  Аɜɬɟɧɬɢɤɚɰɢɹ ɧɚ ɩɨɬɪɟɛɢɬɟɥɢ  ɇɢɜɚ ɧɚ ɩɨɬɪɟɛɢɬɟɥɫɤɢ ɞɨɫɬɴɩ  Кɨɧɮɢɞɟɧɰɢɚɥɧɨɫɬ ɧɚ ɞɚɧɧɢɬɟ (ɤɪɢɩɬɢɪɚɧɟ)  Ɉɝɪɚɧɢɱɚɜɚɧɟ ɧɚ ɞɨɫɬɴɩɚ (firewall, access control) 

b. ʝ˕ˍ˓ˋ˅˃ːˈ ː˃ ˃˕˃ˍˋ ȋ˃ˎ˃˓ˏ˃Ȍ  Intrusion Detection Systems (IDS) 
ɂɧɬɟɥɢɝɟɧɬɧɨ ɨɬɤɪɢɜɚ ɜ ɪɟɚɥɧɨ ɜɪɟɦɟ ɱɪɟɡ ɚɧɚɥɢɡ ɧɚ ɬɪɚɮɢɤɚ ɢ ȻȾ ɪɟɚɥɢɡɢɪɚɧɢ 
ɚɬɚɤɢ. 
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c. ʑ˝ˊ˔˕˃ːˑ˅ˢ˅˃ːˈ ˔ˎˈˇ ˃˕˃ˍ˃ ȋˊ˃˔˕˓˃˘ˑ˅ˍ˃Ȍ 
Ɍɚɤɬɢɤɢɬɟ ɡɚ ɜɴɡɫɬɚɧɨɜɹɜɚɧɟ ɫɟ ɩɪɢɩɨɤɪɢɜɚɬ ɫ ɬɟɡɢ ɡɚ ɝɨɬɨɜɧɨɫɬ, ɬɴɣ ɤɚɬɨ ɟɞɧɚ 
ɚɬɚɤɚ ɦɨɠɟ ɞɚ ɫɟ ɩɪɢɟɦɟ ɤɚɬɨ ɫɪɢɜ ɧɚ ɫɢɫɬɟɦɚɬɚ. 

E. ʡ˃ˍ˕ˋˍˋ ˊ˃ ˒˓ˑ˅ˈ˓ˢˈˏˑ˔˕  Ɋɚɡɞɟɥɹɧɟ ɧɚ ɢɧɬɟɪɮɟɣɫɚ ɨɬ ɪɟɚɥɢɡɚɰɢɹɬɚ  Вɝɪɚɞɟɧɢ ɦɨɞɭɥɢ ɡɚ ɦɨɧɢɬɨɪɢɧɝ ɢ ɠɭɪɧɚɥ 

4. ʏ˓˘ˋ˕ˈˍ˕˖˓ːˋ ˔˕ˋˎˑ˅ˈ ˋ ˛˃˄ˎˑːˋ. 
Аɪɯɢɬɟɤɬɭɪɧɢɹɬ ɫɬɢɥ ɞɟɮɢɧɢɪɚ ɫɟɦɟɣɫɬɜɨ ɨɬ ɫɢɫɬɟɦɢ ɱɪɟɡ ɢɡɩɨɥɡɜɚɧɟɬɨ ɧɚ ɲɚɛɥɨɧ ɡɚ 
ɫɬɪɭɤɬɭɪɧɚ ɨɪɝɚɧɢɡɚɰɢɹ. Ⱦɟɮɢɧɢɪɚɧɢ ɫɚ ɨɝɪɚɧɢɱɟɧɢɹ ɢ ɧɚɱɢɧɢ ɡɚ ɢɡɩɨɥɡɜɚɧɟɬɨ ɢɦ. 
Аɪɯɢɬɟɤɬɭɪɧɢɹɬ ɲɚɛɥɨɧ (Ⱥɒ) ɟ ɨɩɢɫɚɧɢɟ ɧɚ ɬɢɩɨɜɟ ɫɨɮɬɭɟɪɧɢ ɟɥɟɦɟɧɬɢ ɢ ɜɪɴɡɤɢ, ɡɚɟɞɧɨ ɫ 
ɨɝɪɚɧɢɱɟɧɢɹ ɨɬɧɨɫɧɨ ɬɹɯɧɚɬɚ ɭɩɨɬɪɟɛɚ;  ȼ ɲɚɛɥɨɧɢɬɟ ɧɹɦɚ ɨɩɢɫɚɧɢɟ ɧɚ ɧɢɤɚɤɜɚ ɮɭɧɤɰɢɨɧɚɥɧɨɫɬ ɨɫɜɟɧ ɬɚɡɢ, ɤɨɹɬɨ ɫɥɭɠɢ ɡɚ 

ɪɟɚɥɢɡɚɰɢɹ ɧɚ ɤɨɦɭɧɢɤɚɰɢɨɧɧɢɬɟ ɩɪɨɬɨɤɨɥɢ;  ɒɚɛɥɨɧɢɬɟ ɫɚ ɩɨɥɟɡɧɢ, ɬɴɣ ɤɚɬɨ ɬɟ ɩɪɢɬɟɠɚɜɚɬ ɞɨɛɪɟ ɢɡɜɟɫɬɧɢ ɤɚɱɟɫɬɜɚ. Ⱥɪɯɢɬɟɤɬɢɬɟ ɧɚɣ-

ɱɟɫɬɨ ɡɚɩɨɱɜɚɬ ɩɪɨɟɤɬɢɪɚɧɟɬɨ ɫ ɢɡɛɨɪ ɧɚ ɲɚɛɥɨɧ, ɨɬ ɤɨɣɬɨ ɞɚ ɡɚɩɨɱɧɚɬ; 

4.1. ʤ˓˃ːˋˎˋ˜ˈ ȋRepository) 
ɉɨɞɫɢɫɬɟɦɢɬɟ ɫɢ ɤɨɦɭɧɢɤɢɪɚɬ ɟɞɢɧɫɬɜɟɧɨ ɱɪɟɡ ɯɪɚɧɢɥɢɳɟɬɨ. ɋɪɚɜɧɢɬɟɥɧɨ ɧɟɡɚɜɢɫɢɦɢ ɫɚ. 
Ʉɨɧɬɪɨɥɴɬ ɜɴɪɯɭ ɩɨɜɟɞɟɧɢɟɬɨ ɧɚ ɫɢɫɬɟɦɚɬɚ ɦɨɠɟ ɞɚ ɫɟ ɨɫɴɳɟɫɬɜɹɜɚ ɤɚɤɬɨ ɨɬ ɯɪɚɧɢɥɢɳɟɬɨ 
(ɩɪɢ ɧɚɫɬɴɩɜɚɧɟɬɨ ɧɚ ɧɹɤɚɤɜɨ ɫɴɛɢɬɢɟ ɜ ɧɟɝɨ), ɬɚɤɚ ɢ ɨɬ ɩɨɞɫɢɫɬɟɦɢɬɟ, ɤɨɢɬɨ ɞɚ ɨɫɜɨɛɨɠɞɚɜɚɬ 
ɤɥɸɱɨɜɟ ɜ ɯɪɚɧɢɥɢɳɟɬɨ ɢ ɩɨ ɬɨɡɢ ɧɚɱɢɧ ɞɚ ɞɚɜɚɬ ɡɟɥɟɧɚ ɫɜɟɬɥɢɧɚ ɧɚ ɞɪɭɝɚ ɩɨɞɫɢɫɬɟɦɚ ɞɚ 
ɩɨɥɡɜɚ ɫɴɨɬɜɟɬɧɢɬɟ ɪɟɫɭɪɫɢ. 

4.2. MVC 
Ɋɚɡɞɟɥɟɧɢɟ ɧɚ ɛɢɡɧɟɫ ɥɨɝɢɤɚɬɚ ɨɬ Ƚɍɂ. Ɋɚɡɧɨɜɢɞɧɨɫɬɢ ɧɚ MVC  Maintainability, flexibility 

4.3. ʙˎˋˈː˕ – ʠ˝˓˅˝˓ 
ɋɴɪɜɴɪɴɬ ɧɟ ɡɧɚɟ ɡɚ ɤɥɢɟɧɬɚ. Ʉɥɢɟɧɬɴɬ ɨɛɪɚɛɨɬɜɚ ɢ ɜɚɥɢɞɢɪɚ ɞɟɣɫɬɜɢɹɬɚ ɧɚ ɩɨɬɪɟɛɢɬɟɥɹ, ɫɥɟɞ 
ɤɨɟɬɨ ɩɪɚɳɚ ɡɚɹɜɤɢ ɞɨ ɫɴɪɜɴɪɴɬ. ɋɴɪɜɴɪɴɬ ɫɟ ɝɪɢɠɢ ɡɚ ɢɧɬɟɝɪɢɬɟɬ ɧɚ ɞɚɧɧɢɬɟ. 

4.4. P2P  ɉɪɢɥɢɱɚ ɧɚ Client-Server ɫ ɪɚɡɥɢɤɚɬɚ, ɱɟ ɫɴɪɜɴɪɴɬ ɦɨɠɟ ɞɚ ɢɧɢɰɢɢɪɚ ɤɨɧɬɪɨɥ ɜɴɪɯɭ 
ɤɥɢɟɧɬɢɬɟ ɢ ɨɫɜɟɧ ɬɨɜɚ ɦɟɠɞɭ ɤɥɢɟɧɬɢɬɟ ɦɨɠɟ ɞɚ ɫɟ ɨɫɴɳɟɫɬɜɹɜɚ ɞɢɪɟɤɬɧɚ ɜɪɴɡɤɚ.  ɋɬɪɭɤɬɭɪɢɪɚɧɢ, ɧɟɫɬɪɭɤɬɭɪɢɪɚɧɢ ɢ ɰɟɧɬɪɚɥɢɡɢɪɚɧɢ p2p ɫɢɫɬɟɦɢ  Distributed Hast Tables – fast resource discovery  High Scalability  Complex due to prevention algorithms of deadlocks 

4.5. n-tier architecture  Calls n-1 tier functionality  Independent physical machines  Maintainability, scalability, flexibility, availability 

4.6. Pipes and Filters 
Use the Pipes and Filters architectural style to divide a larger processing task into a sequence of 

smaller, independent processing steps (Filters) that are connected by channels (Pipes). 

 



17. Сˑ˗˕˖ˈ˓ːа а˓˘и˕ˈк˕˖˓а. П˓ˑˈк˕и˓аːˈ и ˇˑк˖ˏˈː˕и˓аːˈ ːа ˔ˑ˗˕˖ˈ˓ːи а˓˘и˕ˈк˕˖˓и. 
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Each filter exposes a very simple interface: it receives messages on the inbound pipe, processes the 

message, and publishes the results to the outbound pipe. The pipe connects one filter to the next, 

sending output messages from one filter to the next. Because all component use the same external 

interface they can be composed into different solutions by connecting the components to different 

pipes 

 

5. ʓˑˍ˖ˏˈː˕ˋ˓˃ːˈ ː˃ ˔ˑ˗˕˖ˈ˓ː˃˕˃ ˃˓˘ˋ˕ˈˍ˕˖˓˃. ʞ˓ˈˇː˃ˊː˃˚ˈːˋˈ ː˃ ˇˑˍ˖ˏˈː˕˃˙ˋˢ˕˃. 
ʝ˔ːˑ˅ˈː ˒˓ˋː˙ˋ˒ ː˃ ˇˑˍ˖ˏˈː˕ˋ˓˃ːˈ. ʠ˝ˇ˝˓ˉ˃ːˋˈ ː˃ ˇˑˍ˖ˏˈː˕˃˙ˋˢ˕˃. ʠ˕˓˖ˍ˕˖˓˃ ː˃ 
ˇˑˍ˖ˏˈː˕˃˙ˋˢ˕˃. 

5.1. ʞ˓ˈˇː˃ˊː˃˚ˈːˋˈ ː˃ ˇˑˍ˖ˏˈː˕˃˙ˋˢ˕˃ 
Ⱦɨɤɭɦɟɧɬɚɰɢɹɬɚ ɟ ɨɬ ɜɚɠɧɨɫɬ ɫ ɨɝɥɟɞ ɧɚ ɬɨɜɚ ɞɚ ɦɨɠɟ ɜ ɛɴɞɟɳɟ ɫɢɫɬɟɦɚɬɚ ɞɚ ɛɴɞɟ ɥɟɫɧɨ ɩɨɞɞɴɪɠɚɧɚ, 
ɛɟɡɩɪɨɛɥɟɦɧɨ ɢɡɦɟɧɹɧɚ ɢ ɹɫɧɨ ɪɚɡɤɚɡɜɚɧɚ ɧɚ ɤɥɢɟɧɬɢ, ɩɨɬɪɟɛɢɬɟɥɢ. 
Ɂɥɟ ɧɚɩɢɫɚɧɚɬɚ ɞɨɤɭɦɟɧɬɚɰɢɹ ɱɟɫɬɨ ɟ ɩɨ-ɥɨɲɢɹɬ ɜɚɪɢɚɧɬ ɨɬ ɧɢɤɚɤɜɚ ɞɨɤɭɦɟɧɬɚɰɢɹ, ɡɚɳɨɬɨ ɦɨɠɟ ɞɚ 
ɡɚɛɥɭɞɢ ɱɟɬɹɳɢɹ.  

5.2. ʝ˔ːˑ˅ˈː ˒˓ˋː˙ˋ˒ ː˃ ˇˑˍ˖ˏˈː˕˃˙ˋˢ˕˃ 
Ⱦɨɤɭɦɟɧɬɚɰɢɹɬɚ ɫɟ ɫɴɫɬɨɢ ɨɬ ɨɩɢɫɚɧɢɟ ɧɚ ɪɚɡɥɢɱɧɢɬɟ ɫɬɪɭɤɬɭɪɢ ɢ ɤɨɝɚɬɨ ɬɹ ɫɟ ɩɢɲɟ ɫɟ ɦɢɫɥɢ ɧɚɣ-

ɜɟɱɟ ɤɨɣ ɳɟ ɹ ɱɟɬɟ. Ɍɟɯɧɨɩɢɫɟɰɴɬ ɬɪɹɛɜɚ ɞɚ ɫɟ ɩɨɫɬɚɜɹ ɧɚ ɦɹɫɬɨɬɨ ɧɚ ɱɟɬɹɳɢɹ. ȼ ɞɨɤɭɦɟɧɬɚɰɢɹɬɚ 
ɪɚɡɥɢɱɧɢɬɟ ɫɬɪɭɤɬɭɪɢ ɦɨɠɟ ɞɚ ɫɟ ɝɪɭɩɢɪɚɬ ɩɨ ɪɚɡɥɢɱɧɢ ɧɚɱɢɧɢ ɜ ɡɚɜɢɫɢɦɨɫɬ ɨɬ ɬɨɜɚ, ɡɚ ɤɨɝɨ 
ɤɨɧɤɪɟɬɧɨ ɟ ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɫɴɨɬɜɟɬɧɚɬɚ ɞɨɤɭɦɟɧɬɚɰɢɹ. 

5.3. ʠ˝ˇ˝˓ˉ˃ːˋˈ ː˃ ˇˑˍ˖ˏˈː˕˃˙ˋˢ˕˃  ɉɴɪɜɢɱɧɨ ɩɪɟɞɫɬɚɜɹɧɟ  Ɉɩɢɫɚɧɢɟ ɧɚ ɟɥɟɦɟɧɬɢɬɟ ɢ ɜɪɴɡɤɢɬɟ  Ɉɩɢɫɚɧɢɟ ɧɚ ɨɛɤɪɴɠɟɧɢɟɬɨ  Ɉɩɢɫɚɧɢɟ ɧɚ ɜɴɡɦɨɠɧɢɬɟ ɜɚɪɢɚɰɢɢ  Ⱥɪɯɢɬɟɤɬɭɪɧɚ ɨɛɨɫɧɨɜɤɚ  Ɍɟɪɦɢɧɨɥɨɝɢɱɟɧ ɪɟɱɧɢɤ  Ⱦɨɩɴɥɧɢɬɟɥɧɚ ɢɧɮɨɪɦɚɰɢɹ  

5.4. ʠ˕˓˖ˍ˕˖˓˃ ː˃ ˇˑˍ˖ˏˈː˕˃˙ˋˢ˕˃  Ʉɚɬɚɥɨɝ ɧɚ ɫɬɪɭɤɬɭɪɢɬɟ  ɒɚɛɥɨɧ ɡɚ ɨɩɢɫɚɧɢɟ ɧɚ ɫɬɪɭɤɬɭɪɢɬɟ  Ʉɪɚɬɤɨ ɚɛɫɬɪɚɤɬɧɨ ɨɩɢɫɚɧɢɟ ɧɚ ɫɢɫɬɟɦɚɬɚ  Ɂɚɳɨ ɬɚɤɚ ɟ ɩɪɨɟɤɬɢɪɚɧɚ ɋȺ 

 


