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ɍȾɄ 004.82 (075.8) 

ɋɨɫɬɚɜɢɬɟɥɶ:  Ɍ.ɂ.Ʌɚɩɢɧɚ 

Ɋɟɰɟɧɡɟɧɬ 

Ⱦɨɤɬɨɪ ɬɟɯɧɢɱɟɫɤɢɯ ɧɚɭɤ, ɩɪɨɮɟɫɫɨɪ  Р.А.Тɨɦаɤɨɜа 

 

Пɪɨɟɤɬɢɪɨɜɚɧɢɟ ɢɧɮɨɪɦɚɰɢɨɧɧыɯ ɫɢɫɬɟɦ: ɦɟɬɨɞɢɱɟɫɤɢɟ 
ɭɤɚɡɚɧɢɹ ɩɨ  ɜɵɩɨɥɧɟɧɢɸ  ɥɚɛɨɪɚɬɨɪɧɵɯ ɪɚɛɨɬ / ɘɝɨ-Ɂɚɩ. ɝɨɫ. ɭɧ-ɬ; ɫɨɫɬ.:  
Ɍ. ɂ. Ʌɚɩɢɧɚ,   Ʉɭɪɫɤ, 2017. 21 ɫ.:  ɢɥ. 8,   ɬɚɛɥ. 0,   Ȼɢɛɥɢɨɝɪ.: ɫ. 3. 

 

ɋɨɞɟɪɠɚɬ ɤɪɚɬɤɢɟ ɬɟɨɪɟɬɢɱɟɫɤɢɟ ɫɜɟɞɟɧɢɹ  ɨ  ɦɟɬɨɞɚɯ ɪɚɡɪɚɛɨɬɤɢ 
ɮɭɧɤɰɢɨɧɚɥɶɧɵɯ ɦɨɞɟɥɟɣ ɩɪɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɸ ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ ɫɢɫɬɟɦ 
ɧɚ ɨɫɧɨɜɟ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɧɨɬɚɰɢɣ ɹɡɵɤɚ UML. 

Ɇɟɬɨɞɢɱɟɫɤɢɟ ɭɤɚɡɚɧɢɹ ɫɨɨɬɜɟɬɫɬɜɭɸɬ ɬɪɟɛɨɜɚɧɢɹɦ ɩɪɨɝɪɚɦɦ  ɩɨ 
ɧɚɩɪɚɜɥɟɧɢɹɦ  ɩɨɞɝɨɬɨɜɤɢ ɛɚɤɚɥɚɜɪɨɜ: 09.03.02 ɂɧɮɨɪɦɚɰɢɨɧɧɵɟ 
ɫɢɫɬɟɦɵ, 09.03.03 ɉɪɢɤɥɚɞɧɚɹ ɢɧɮɨɪɦɚɬɢɤɚ.    

 

                  

ɉɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ ɫɬɭɞɟɧɬɨɜ ɧɚɩɪɚɜɥɟɧɢɹ ɩɨɞɝɨɬɨɜɤɢ 

ɛɚɤɚɥɚɜɪɨɜ  09.03.02  ɂɧɮɨɪɦɚɰɢɨɧɧɵɟ ɫɢɫɬɟɦɵ, 09.03.03,  
ɉɪɢɤɥɚɞɧɚɹ ɢɧɮɨɪɦɚɬɢɤɚ    ɞɧɟɜɧɨɣ ɢ ɡɚɨɱɧɨɣ ɮɨɪɦ ɨɛɭɱɟɧɢɹ. 

 

 

Ɍɟɤɫɬ ɩɟɱɚɬɚɟɬɫɹ ɜ ɚɜɬɨɪɫɤɨɣ ɪɟɞɚɤɰɢɢ 

 

ɉɨɞɩɢɫɚɧɨ ɜ ɩɟɱɚɬɶ    Ɏɨɪɦɚɬ 60ɯ84  1/16. 

ɍɫɥ. ɩɟɱ. ɥ. ɍɱ. – ɢɡɞ. ɥ. .Ɍɢɪɚɠ 100 ɷɤɡ. Ɂɚɤɚɡ. Ȼɟɫɩɥɚɬɧɨ. 
ɘɝɨ - Ɂɚɩɚɞɧɵɣ ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ ɭɧɢɜɟɪɫɢɬɟɬ. 

305040, ɝ. Ʉɭɪɫɤ, ɭɥ. 50 ɥɟɬ Ɉɤɬɹɛɪɹ, 94. 
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1. ɐɟɥɶ ɪɚɛɨɬɵ 

ɂɡɭɱɟɧɢɟ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɫɢɫɬɟɦ ɧɚ ɥɨɝɢɱɟɫɤɨɦ ɭɪɨɜɧɟ ɫ 
ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɞɢɚɝɪɚɦɦ ɫɨɫɬɨɹɧɢɣ ɭɧɢɮɢɰɢɪɨɜɚɧɧɨɝɨ ɹɡɵɤɚ 
ɦɨɞɟɥɢɪɨɜɚɧɢɹ UML. 

2. Ɉɫɧɨɜɧɵɟ ɬɟɨɪɟɬɢɱɟɫɤɢɟ ɩɨɥɨɠɟɧɢɹ 

 

Ⱦɢɚɝɪɚɦɦɵ ɤɨɦɩɨɧɟɧɬɨɜ 

ȼɫɟ ɪɚɫɫɦɨɬɪɟɧɧɵɟ ɪɚɧɟɟ ɞɢɚɝɪɚɦɦɵ ɨɬɪɚɠɚɥɢ ɤɨɧɰɟɩɬɭɚɥɶɧɵɟ 
ɚɫɩɟɤɬɵ ɩɨɫɬɪɨɟɧɢɹ ɦɨɞɟɥɢ ɫɢɫɬɟɦɵ ɢ ɨɬɧɨɫɢɥɢɫɶ ɤ ɥɨɝɢɱɟɫɤɨɦɭ ɭɪɨɜɧɸ 
ɩɪɟɞɫɬɚɜɥɟɧɢɹ. Ɉɫɨɛɟɧɧɨɫɬɶ ɥɨɝɢɱɟɫɤɨɝɨ ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɡɚɤɥɸɱɚɟɬɫɹ ɜ 
ɬɨɦ, ɱɬɨ ɨɧɨ ɨɩɟɪɢɪɭɟɬ ɩɨɧɹɬɢɹɦɢ, ɤɨɬɨɪɵɟ, ɜɨɨɛɳɟ ɝɨɜɨɪɹ, ɧɟ ɢɦɟɸɬ 
ɦɚɬɟɪɢɚɥɶɧɨɝɨ ɜɨɩɥɨɳɟɧɢɹ. Ⱦɪɭɝɢɦɢ ɫɥɨɜɚɦɢ, ɪɚɡɥɢɱɧɵɟ ɷɥɟɦɟɧɬɵ 
ɥɨɝɢɱɟɫɤɨɝɨ ɩɪɟɞɫɬɚɜɥɟɧɢɹ, ɬɚɤɢɟ ɤɚɤ ɤɥɚɫɫɵ, ɚɫɫɨɰɢɚɰɢɢ, ɫɨɫɬɨɹɧɢɹ ɢ 
ɫɨɨɛɳɟɧɢɹ, ɧɟ ɫɭɳɟɫɬɜɭɸɬ ɦɚɬɟɪɢɚɥɶɧɨ. Ɉɧɢ ɥɢɲɶ ɨɬɪɚɠɚɸɬ ɧɚɲɟ 
ɩɨɧɢɦɚɧɢɟ ɫɬɚɬɢɱɟɫɤɨɣ ɫɬɪɭɤɬɭɪɵ ɬɨɣ ɢɥɢ ɢɧɨɣ ɫɢɫɬɟɦɵ ɢɥɢ 
ɞɢɧɚɦɢɱɟɫɤɢɟ ɚɫɩɟɤɬɵ ɟɟ ɩɨɜɟɞɟɧɢɹ. 

Ɉɫɧɨɜɧɨɟ ɧɚɡɧɚɱɟɧɢɟ ɥɨɝɢɱɟɫɤɨɝɨ ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɫɨɫɬɨɢɬ ɜ ɚɧɚɥɢɡɟ 
ɫɬɪɭɤɬɭɪɧɵɯ ɢ ɮɭɧɤɰɢɨɧɚɥɶɧɵɯ ɨɬɧɨɲɟɧɢɣ ɦɟɠɞɭ ɷɥɟɦɟɧɬɚɦɢ ɦɨɞɟɥɢ 
ɫɢɫɬɟɦɵ. Ɉɞɧɚɤɨ ɞɥɹ ɫɨɡɞɚɧɢɹ ɤɨɧɤɪɟɬɧɨɣ ɮɢɡɢɱɟɫɤɨɣ ɫɢɫɬɟɦɵ 
ɧɟɨɛɯɨɞɢɦɨ ɧɟɤɨɬɨɪɵɦ ɨɛɪɚɡɨɦ ɪɟɚɥɢɡɨɜɚɬɶ ɜɫɟ ɷɥɟɦɟɧɬɵ ɥɨɝɢɱɟɫɤɨɝɨ 
ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɜ ɤɨɧɤɪɟɬɧɵɟ ɦɚɬɟɪɢɚɥɶɧɵɟ ɫɭɳɧɨɫɬɢ. Ⱦɥɹ ɨɩɢɫɚɧɢɹ ɬɚɤɢɯ 
ɪɟɚɥɶɧɵɯ ɫɭɳɧɨɫɬɟɣ ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɪɭɝɨɣ ɚɫɩɟɤɬ ɦɨɞɟɥɶɧɨɝɨ 
ɩɪɟɞɫɬɚɜɥɟɧɢɹ, ɚ ɢɦɟɧɧɨ — ɮɢɡɢɱɟɫɤɨɟ ɩɪɟɞɫɬɚɜɥɟɧɢɟ ɦɨɞɟɥɢ. 

ɑɬɨɛɵ ɩɨɹɫɧɢɬɶ ɨɬɥɢɱɢɟ ɥɨɝɢɱɟɫɤɨɝɨ ɨɬ ɮɢɡɢɱɟɫɤɨɝɨ ɩɪɟɞɫɬɚɜɥɟɧɢɣ, 
ɪɚɫɫɦɨɬɪɢɦ ɜ ɨɛɳɢɯ ɱɟɪɬɚɯ ɩɪɨɰɟɫɫ ɪɚɡɪɚɛɨɬɤɢ ɧɟɤɨɬɨɪɨɣ ɩɪɨɝɪɚɦɦɧɨɣ 
ɫɢɫɬɟɦɵ. ȿɟ ɢɫɯɨɞɧɵɦ ɥɨɝɢɱɟɫɤɢɦ ɩɪɟɞɫɬɚɜɥɟɧɢɟɦ ɦɨɝɭɬ ɫɥɭɠɢɬɶ 
ɫɬɪɭɤɬɭɪɧɵɟ ɫɯɟɦɵ ɚɥɝɨɪɢɬɦɨɜ ɢ ɩɪɨɰɟɞɭɪ, ɨɩɢɫɚɧɢɹ ɢɧɬɟɪɮɟɣɫɨɜ ɢ 
ɤɨɧɰɟɩɬɭɚɥɶɧɵɟ ɫɯɟɦɵ ɛɚɡ ɞɚɧɧɵɯ. Ɉɞɧɚɤɨ ɞɥɹ ɪɟɚɥɢɡɚɰɢɢ ɷɬɨɣ ɫɢɫɬɟɦɵ 
ɧɟɨɛɯɨɞɢɦɨ ɪɚɡɪɚɛɨɬɚɬɶ ɢɫɯɨɞɧɵɣ ɬɟɤɫɬ ɩɪɨɝɪɚɦɦɵ ɧɚ ɧɟɤɨɬɨɪɨɦ ɹɡɵɤɟ 
ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ (C++, Pascal, Basic/VBA, Java). ɉɪɢ ɷɬɨɦ ɭɠɟ ɜ ɬɟɤɫɬɟ 
ɩɪɨɝɪɚɦɦɵ ɩɪɟɞɩɨɥɚɝɚɟɬɫɹ ɧɟɤɨɬɨɪɚɹ ɨɪɝɚɧɢɡɚɰɢɹ ɩɪɨɝɪɚɦɦɧɨɝɨ ɤɨɞɚ, 
ɨɩɪɟɞɟɥɹɟɦɚɹ ɫɢɧɬɚɤɫɢɫɨɦ ɹɡɵɤɚ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ ɢ ɩɪɟɞɩɨɥɚɝɚɸɳɚɹ 
ɪɚɡɛɢɟɧɢɟ ɢɫɯɨɞɧɨɝɨ ɤɨɞɚ ɧɚ ɨɬɞɟɥɶɧɵɟ ɦɨɞɭɥɢ. 
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Ɍɟɦ ɧɟ ɦɟɧɟɟ, ɢɫɯɨɞɧɵɟ ɬɟɤɫɬɵ ɩɪɨɝɪɚɦɦɵ ɟɳɟ ɧɟ ɹɜɥɹɸɬɫɹ 
ɨɤɨɧɱɚɬɟɥɶɧɨɣ ɪɟɚɥɢɡɚɰɢɟɣ ɩɪɨɟɤɬɚ, ɯɨɬɹ ɢ ɫɥɭɠɚɬ ɮɪɚɝɦɟɧɬɨɦ ɟɝɨ 
ɮɢɡɢɱɟɫɤɨɝɨ ɩɪɟɞɫɬɚɜɥɟɧɢɹ. Ɉɱɟɜɢɞɧɨ, ɩɪɨɝɪɚɦɦɧɚɹ ɫɢɫɬɟɦɚ ɦɨɠɟɬ 
ɫɱɢɬɚɬɶɫɹ ɪɟɚɥɢɡɨɜɚɧɧɨɣ ɜ ɬɨɦ ɫɥɭɱɚɟ, ɤɨɝɞɚ ɨɧɚ ɛɭɞɟɬ ɫɩɨɫɨɛɧɚ 
ɜɵɩɨɥɧɹɬɶ ɮɭɧɤɰɢɢ ɫɜɨɟɝɨ ɰɟɥɟɜɨɝɨ ɩɪɟɞɧɚɡɧɚɱɟɧɢɹ. Ⱥ ɷɬɨ ɜɨɡɦɨɠɧɨ, 
ɬɨɥɶɤɨ ɟɫɥɢ ɩɪɨɝɪɚɦɦɧɵɣ ɤɨɞ ɫɢɫɬɟɦɵ ɛɭɞɟɬ ɪɟɚɥɢɡɨɜɚɧ ɜ ɮɨɪɦɟ 
ɢɫɩɨɥɧɹɟɦɵɯ ɦɨɞɭɥɟɣ, ɛɢɛɥɢɨɬɟɤ ɤɥɚɫɫɨɜ ɢ ɩɪɨɰɟɞɭɪ, ɫɬɚɧɞɚɪɬɧɵɯ 
ɝɪɚɮɢɱɟɫɤɢɯ ɢɧɬɟɪɮɟɣɫɨɜ, ɮɚɣɥɚɯ ɛɚɡ ɞɚɧɧɵɯ. ɂɦɟɧɧɨ ɷɬɢ ɤɨɦɩɨɧɟɧɬɵ 
ɹɜɥɹɸɬɫɹ ɛɚɡɨɜɵɦɢ ɷɥɟɦɟɧɬɚɦɢ ɮɢɡɢɱɟɫɤɨɝɨ ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɫɢɫɬɟɦɵ ɜ 
ɧɨɬɚɰɢɢ ɹɡɵɤɚ UML. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɩɨɥɧɵɣ ɩɪɨɟɤɬ ɩɪɨɝɪɚɦɦɧɨɣ ɫɢɫɬɟɦɵ ɩɪɟɞɫɬɚɜɥɹɟɬ 
ɫɨɛɨɣ I ɫɨɜɨɤɭɩɧɨɫɬɶ ɦɨɞɟɥɟɣ ɥɨɝɢɱɟɫɤɨɝɨ ɢ ɮɢɡɢɱɟɫɤɨɝɨ ɩɪɟɞɫɬɚɜɥɟɧɢɣ, 
ɤɨɬɨɪɵɟ ɞɨɥɠɧɵ ɛɵɬɶ ɫɨɝɥɚɫɨɜɚɧɵ ɦɟɠɞɭ ɫɨɛɨɣ. ȼ ɹɡɵɤɟ UML ɞɥɹ 
ɮɢɡɢɱɟɫɤɨɝɨ ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɦɨɞɟɥɟɣ ɫɢɫɬɟɦ ɢɫɩɨɥɶɡɭɸɬɫɹ ɬɚɤ 
ɧɚɡɵɜɚɟɦɵɟ ɞɢаɝɪаɦɦы ɪɟаɥɢɡацɢɢ (implementation diagrams), ɤɨɬɨɪɵɟ 
ɜɤɥɸɱɚɸɬ ɜ ɫɟɛɹ ɞɜɟ ɨɬɞɟɥɶɧɵɟ ɤɚɧɨɧɢɱɟɫɤɢɟ ɞɢɚɝɪɚɦɦɵ: ɞɢɚɝɪɚɦɦɭ 
ɤɨɦɩɨɧɟɧɬɨɜ ɢ ɞɢɚɝɪɚɦɦɭ ɪɚɡɜɟɪɬɵɜɚɧɢɹ.  

Ⱦɢɚɝɪɚɦɦɚ ɤɨɦɩɨɧɟɧɬɨɜ, ɜ ɨɬɥɢɱɢɟ ɨɬ ɪɚɧɟɟ ɪɚɫɫɦɨɬɪɟɧɧɵɯ 
ɞɢɚɝɪɚɦɦ, ɨɩɢɫɵɜɚɟɬ ɨɫɨɛɟɧɧɨɫɬɢ ɮɢɡɢɱɟɫɤɨɝɨ ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɫɢɫɬɟɦɵ. 
Ⱦɢɚɝɪɚɦɦɚ ɤɨɦɩɨɧɟɧɬɨɜ ɩɨɡɜɨɥɹɟɬ ɨɩɪɟɞɟɥɢɬɶ ɚɪɯɢɬɟɤɬɭɪɭ 
ɪɚɡɪɚɛɚɬɵɜɚɟɦɨɣ ɫɢɫɬɟɦɵ, ɭɫɬɚɧɨɜɢɜ ɡɚɜɢɫɢɦɨɫɬɢ ɦɟɠɞɭ ɩɪɨɝɪɚɦɦɧɵɦɢ 
ɤɨɦɩɨɧɟɧɬɚɦɢ, ɜ ɪɨɥɢ ɤɨɬɨɪɵɯ ɦɨɠɟɬ ɜɵɫɬɭɩɚɬɶ ɢɫɯɨɞɧɵɣ, ɛɢɧɚɪɧɵɣ ɢ 
ɢɫɩɨɥɧɹɟɦɵɣ ɤɨɞ. ȼɨ ɦɧɨɝɢɯ ɫɪɟɞɚɯ ɪɚɡɪɚɛɨɬɤɢ ɦɨɞɭɥɶ ɢɥɢ ɤɨɦɩɨɧɟɧɬ 
ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɮɚɣɥɭ. ɉɭɧɤɬɢɪɧɵɟ ɫɬɪɟɥɤɢ, ɫɨɟɞɢɧɹɸɳɢɟ ɦɨɞɭɥɢ, 
ɩɨɤɚɡɵɜɚɸɬ ɨɬɧɨɲɟɧɢɹ ɜɡɚɢɦɨɡɚɜɢɫɢɦɨɫɬɢ, ɚɧɚɥɨɝɢɱɧɵɟ ɬɟɦ, ɤɨɬɨɪɵɟ 
ɢɦɟɸɬ ɦɟɫɬɨ ɩɪɢ ɤɨɦɩɢɥɹɰɢɢ ɢɫɯɨɞɧɵɯ ɬɟɤɫɬɨɜ ɩɪɨɝɪɚɦɦ. Ɉɫɧɨɜɧɵɦɢ 
ɝɪɚɮɢɱɟɫɤɢɦɢ ɷɥɟɦɟɧɬɚɦɢ ɞɢɚɝɪɚɦɦɵ ɤɨɦɩɨɧɟɧɬɨɜ ɹɜɥɹɸɬɫɹ 
ɤɨɦɩɨɧɟɧɬɵ, ɢɧɬɟɪɮɟɣɫɵ ɢ ɡɚɜɢɫɢɦɨɫɬɢ ɦɟɠɞɭ ɧɢɦɢ. 

Ⱦɢɚɝɪɚɦɦɚ ɤɨɦɩɨɧɟɧɬɨɜ ɪɚɡɪɚɛɚɬɵɜɚɟɬɫɹ ɞɥɹ ɫɥɟɞɭɸɳɢɯ ɰɟɥɟɣ: 
 ɜɢɡɭɚɥɢɡɚɰɢɹ ɨɛɳɟɣ ɨɪɝɚɧɢɡɚɰɢɢ ɫɬɪɭɤɬɭɪɵ ɢɫɯɨɞɧɨɝɨ ɤɨɞɚ 

ɩɪɨɝɪɚɦɦɧɨɣ ɫɢɫɬɟɦɵ; 
 ɫɩɟɰɢɮɢɤɚɰɢɹ ɢɫɩɨɥɧɢɦɨɝɨ ɜɚɪɢɚɧɬɚ ɩɪɨɝɪɚɦɦɧɨɣ ɫɢɫɬɟɦɵ; 
 ɨɛɟɫɩɟɱɟɧɢɟ ɦɧɨɝɨɤɪɚɬɧɨɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɨɬɞɟɥɶɧɵɯ ɮɪɚɝɦɟɧɬɨɜ 

ɩɪɨɝɪɚɦɦɧɨɝɨ ɤɨɞɚ; 
 ɩɪɟɞɫɬɚɜɥɟɧɢɟ ɤɨɧɰɟɩɬɭɚɥɶɧɨɣ ɢ ɮɢɡɢɱɟɫɤɨɣ ɫɯɟɦ ɛɚɡ ɞɚɧɧɵɯ. 
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ȼ ɪɚɡɪɚɛɨɬɤɟ ɞɢɚɝɪɚɦɦ ɤɨɦɩɨɧɟɧɬɨɜ ɭɱɚɫɬɜɭɸɬ ɤɚɤ ɫɢɫɬɟɦɧɵɟ 
ɚɧɚɥɢɬɢɤɢ ɢ ɚɪɯɢɬɟɤɬɨɪɵ, ɬɚɤ ɢ ɩɪɨɝɪɚɦɦɢɫɬɵ. Ⱦɢɚɝɪɚɦɦɚ ɤɨɦɩɨɧɟɧɬɨɜ 
ɨɛɟɫɩɟɱɢɜɚɟɬ ɫɨɝɥɚɫɨɜɚɧɧɵɣ ɩɟɪɟɯɨɞ ɨɬ ɥɨɝɢɱɟɫɤɨɝɨ ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɤ 
ɤɨɧɤɪɟɬɧɨɣ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ ɜ ɮɨɪɦɟ ɩɪɨɝɪɚɦɦɧɨɝɨ ɤɨɞɚ. Ɉɞɧɢ 
ɤɨɦɩɨɧɟɧɬɵ ɦɨɝɭɬ ɫɭɳɟɫɬɜɨɜɚɬɶ ɬɨɥɶɤɨ ɧɚ ɷɬɚɩɟ ɤɨɦɩɢɥɹɰɢɢ 
ɩɪɨɝɪɚɦɦɧɨɝɨ ɤɨɞɚ, ɞɪɭɝɢɟ — ɧɚ ɷɬɚɩɟ ɟɝɨ ɢɫɩɨɥɧɟɧɢɹ. Ⱦɢɚɝɪɚɦɦɚ 
ɤɨɦɩɨɧɟɧɬɨɜ ɨɬɪɚɠɚɟɬ ɨɛɳɢɟ ɡɚɜɢɫɢɦɨɫɬɢ ɦɟɠɞɭ ɤɨɦɩɨɧɟɧɬɚɦɢ, 
ɪɚɫɫɦɚɬɪɢɜɚɹ ɩɨɫɥɟɞɧɢɟ ɜ ɤɚɱɟɫɬɜɟ ɤɥɚɫɫɢɮɢɤɚɬɨɪɨɜ. 

ɉɪɢɦɟɱɚɧɢɟ 

ɉɪɢɦɟɧɢɬɟɥɶɧɨ ɤ ɛɢɡɧɟɫ-ɫɢɫɬɟɦɚɦ ɩɪɨɝɪɚɦɦɧɵɟ ɤɨɦɩɨɧɟɧɬɵ ɫɥɟɞɭɟɬ 
ɩɨɧɢɦɚɬɶ ɜ ɛɨɥɟɟ ɲɢɪɨɤɨɦ ɤɨɧɬɟɤɫɬɟ, ɱɬɨɛɵ ɢɦɟɬɶ ɜɨɡɦɨɠɧɨɫɬɶ 
ɦɨɞɟɥɢɪɨɜɚɬɶ ɛɢɡɧɟɫ-ɩɪɨɰɟɫɫɵ. ȼ ɷɬɨɦ ɫɥɭɱɚɟ ɜ ɤɚɱɟɫɬɜɟ ɤɨɦɩɨɧɟɧɬɨɜ 
ɦɨɠɧɨ ɪɚɫɫɦɚɬɪɢɜɚɬɶ ɨɬɞɟɥɶɧɵɟ ɨɪɝɚɧɢɡɚɰɢɨɧɧɵɟ ɩɨɞɪɚɡɞɟɥɟɧɢɹ 
(ɨɬɞɟɥɵ, ɫɥɭɠɛɵ), ɞɨɥɠɧɨɫɬɢ ɫɨɬɪɭɞɧɢɤɨɜ (ɦɟɧɟɞɠɟɪ, ɤɚɫɫɢɪ) ɢɥɢ 
ɞɨɤɭɦɟɧɬɵ (ɫɱɟɬ, ɡɚɤɚɡ, ɧɚɤɥɚɞɧɚɹ), ɤɨɬɨɪɵɟ ɪɟɚɥɶɧɨ ɫɭɳɟɫɬɜɭɸɬ ɜ 
ɫɢɫɬɟɦɟ. 

 

Ʉɨɦɩɨɧɟɧɬɵ 

Ⱦɥɹ ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɮɢɡɢɱɟɫɤɢɯ ɫɭɳɧɨɫɬɟɣ ɜ ɹɡɵɤɟ UML ɩɪɢɦɟɧɹɟɬɫɹ 
ɫɩɟɰɢɚɥɶɧɵɣ ɬɟɪɦɢɧ - ɤɨɦɩɨɧɟɧɬ (component). ȼ ɦɟɬɚɦɨɞɟɥɢ ɹɡɵɤɚ UML 
ɤɨɦɩɨɧɟɧɬ ɹɜɥɹɟɬɫɹ ɩɨɬɨɦɤɨɦ ɤɥɚɫɫɢɮɢɤɚɬɨɪɚ. Ɉɧ ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ 
ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɮɢɡɢɱɟɫɤɨɣ ɨɪɝɚɧɢɡɚɰɢɢ ɚɫɫɨɰɢɢɪɨɜɚɧɧɵɯ ɫ ɧɢɦ 
ɷɥɟɦɟɧɬɨɜ ɦɨɞɟɥɢ. Ⱦɨɩɨɥɧɢɬɟɥɶɧɨ ɤɨɦɩɨɧɟɧɬ ɦɨɠɟɬ ɢɦɟɬɶ ɬɟɤɫɬɨɜɵɣ 
ɫɬɟɪɟɨɬɢɩ ɢ ɩɨɦɟɱɟɧɧɵɟ ɡɧɚɱɟɧɢɹ, ɚ ɧɟɤɨɬɨɪɵɟ ɤɨɦɩɨɧɟɧɬɵ - ɫɨɛɫɬɜɟɧɧɨɟ 
ɝɪɚɮɢɱɟɫɤɨɟ ɩɪɟɞɫɬɚɜɥɟɧɢɟ. 

Ʉɨɦɩɨɧɟɧɬ ɫɥɭɠɢɬ ɞɥɹ ɨɛɳɟɝɨ ɨɛɨɡɧɚɱɟɧɢɹ ɷɥɟɦɟɧɬɨɜ ɮɢɡɢɱɟɫɤɨɝɨ 
ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɦɨɞɟɥɢ ɢ ɦɨɠɟɬ ɪɟɚɥɢɡɨɜɵɜɚɬɶ ɧɟɤɨɬɨɪɵɣ ɧɚɛɨɪ 
ɢɧɬɟɪɮɟɣɫɨɜ. Ⱦɥɹ ɝɪɚɮɢɱɟɫɤɨɝɨ ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɤɨɦɩɨɧɟɧɬɚ ɢɫɩɨɥɶɡɭɟɬɫɹ 
ɫɩɟɰɢɚɥɶɧɵɣ ɫɢɦɜɨɥ — ɩɪɹɦɨɭɝɨɥɶɧɢɤ ɫɨ ɜɫɬɚɜɥɟɧɧɵɦɢ ɫɥɟɜɚ ɞɜɭɦɹ 
ɩɪɹɦɨɭɝɨɥɶɧɢɤɚɦɢ ɦɟɧɶɲɟɝɨ ɪɚɡɦɟɪɚ (ɪɢɫ. 10.1). ȼɧɭɬɪɢ ɛɨɥɶɲɨɝɨ 
ɩɪɹɦɨɭɝɨɥɶɧɢɤɚ ɡɚɩɢɫɵɜɚɟɬɫɹ ɢɦɹ ɤɨɦɩɨɧɟɧɬɚ ɢ, ɜɨɡɦɨɠɧɨ, ɧɟɤɨɬɨɪɚɹ 
ɞɨɩɨɥɧɢɬɟɥɶɧɚɹ ɢɧɮɨɪɦɚɰɢɹ. ɗɬɨɬ ɫɢɦɜɨɥ ɹɜɥɹɟɬɫɹ ɛɚɡɨɜɵɦ 
ɨɛɨɡɧɚɱɟɧɢɟɦ ɤɨɦɩɨɧɟɧɬɚ ɜ ɹɡɵɤɟ UML. 
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Ɋɢɫ. 1. Ƚɪɚɮɢɱɟɫɤɨɟ ɢɡɨɛɪɚɠɟɧɢɟ ɤɨɦɩɨɧɟɧɬɚ ɜ ɹɡɵɤɟ UML 

 

Ƚɪɚɮɢɱɟɫɤɨɟ ɢɡɨɛɪɚɠɟɧɢɟ ɤɨɦɩɨɧɟɧɬɚ ɜɟɞɟɬ ɫɜɨɟ ɩɪɨɢɫɯɨɠɞɟɧɢɟ ɨɬ 
ɨɛɨɡɧɚɱɟɧɢɹ ɦɨɞɭɥɹ ɩɪɨɝɪɚɦɦɵ, ɩɪɢɦɟɧɹɜɲɟɝɨɫɹ ɧɟɤɨɬɨɪɨɟ ɜɪɟɦɹ ɞɥɹ 
ɨɬɨɛɪɚɠɟɧɢɹ ɨɫɨɛɟɧɧɨɫɬɟɣ ɢɧɤɚɩɫɭɥɹɰɢɢ ɞɚɧɧɵɯ ɢ ɩɪɨɰɟɞɭɪ. Ɍɚɤ, 
ɜɟɪɯɧɢɣ ɦɚɥɟɧɶɤɢɣ ɩɪɹɦɨɭɝɨɥɶɧɢɤ ɤɨɧɰɟɩɬɭɚɥɶɧɨ ɚɫɫɨɰɢɢɪɨɜɚɥɫɹ ɫ 
ɞɚɧɧɵɦɢ, ɤɨɬɨɪɵɟ ɪɟɚɥɢɡɭɟɬ ɷɬɨɬ ɤɨɦɩɨɧɟɧɬ (ɪɚɧɟɟ ɨɧ ɢɡɨɛɪɚɠɚɥɫɹ ɜ 
ɮɨɪɦɟ ɨɜɚɥɚ). ɇɢɠɧɢɣ ɦɚɥɟɧɶɤɢɣ ɩɪɹɦɨɭɝɨɥɶɧɢɤ ɚɫɫɨɰɢɢɪɨɜɚɥɫɹ ɫ 
ɨɩɟɪɚɰɢɹɦɢ ɢɥɢ ɦɟɬɨɞɚɦɢ, ɪɟɚɥɢɡɭɟɦɵɦɢ ɤɨɦɩɨɧɟɧɬɨɦ. ȼ ɩɪɨɫɬɵɯ 
ɫɥɭɱɚɹɯ ɢɦɟɧɚ ɞɚɧɧɵɯ ɢ ɦɟɬɨɞɨɜ ɡɚɩɢɫɵɜɚɥɢɫɶ ɹɜɧɨ ɜ ɷɬɢɯ ɦɚɥɟɧɶɤɢɯ 
ɩɪɹɦɨɭɝɨɥɶɧɢɤɚɯ, ɨɞɧɚɤɨ ɜ ɹɡɵɤɟ UML ɨɧɢ ɧɟ ɭɤɚɡɵɜɚɸɬɫɹ. 

 

ɂɦɹ ɤɨɦɩɨɧɟɧɬɚ 

ɂɦɹ ɤɨɦɩɨɧɟɧɬɚ ɩɨɞɱɢɧɹɟɬɫɹ ɨɛɳɢɦ ɩɪɚɜɢɥɚɦ ɢɦɟɧɨɜɚɧɢɹ 
ɷɥɟɦɟɧɬɨɜ ɦɨɞɟɥɢ ɜ ɹɡɵɤɟ UML ɢ ɦɨɠɟɬ ɫɨɫɬɨɹɬɶ ɢɡ ɥɸɛɨɝɨ ɱɢɫɥɚ ɛɭɤɜ, 
ɰɢɮɪ ɢ ɧɟɤɨɬɨɪɵɯ ɡɧɚɤɨɜ ɩɪɟɩɢɧɚɧɢɹ. Ɉɬɞɟɥɶɧɵɣ ɤɨɦɩɨɧɟɧɬ ɦɨɠɟɬ ɛɵɬɶ 
ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɭɪɨɜɧɟ ɬɢɩɚ ɢɥɢ ɧɚ ɭɪɨɜɧɟ ɷɤɡɟɦɩɥɹɪɚ. ɏɨɬɹ ɟɝɨ 
ɝɪɚɮɢɱɟɫɤɨɟ ɢɡɨɛɪɚɠɟɧɢɟ ɜ ɨɛɨɢɯ ɫɥɭɱɚɹɯ ɨɞɢɧɚɤɨɜɨɟ, ɩɪɚɜɢɥɚ ɡɚɩɢɫɢ 
ɢɦɟɧɢ ɤɨɦɩɨɧɟɧɬɚ ɧɟɫɤɨɥɶɤɨ ɨɬɥɢɱɚɸɬɫɹ. 

ȿɫɥɢ ɤɨɦɩɨɧɟɧɬ ɩɪɟɞɫɬɚɜɥɹɟɬɫɹ ɧɚ ɭɪɨɜɧɟ ɬɢɩɨɜ, ɬɨ ɜ ɤɚɱɟɫɬɜɟ ɟɝɨ 
ɢɦɟɧɢ ɡɚɩɢɫɵɜɚɟɬɫɹ ɬɨɥɶɤɨ ɢɦɹ ɬɢɩɚ ɫ ɡɚɝɥɚɜɧɨɣ ɛɭɤɜɵ ɜ ɮɨɪɦɟ  

<ɢɦя ɬɢɩа>. 

ȿɫɥɢ ɠɟ ɤɨɦɩɨɧɟɧɬ ɩɪɟɞɫɬɚɜɥɹɟɬɫɹ ɧɚ ɭɪɨɜɧɟ ɩɪɢɦɟɪɨɜ, ɬɨ ɜ ɤɚɱɟɫɬɜɟ 
ɟɝɨ ɢɦɟɧɢ ɡɚɩɢɫɵɜɚɟɬɫɹ ɜ ɮɨɪɦɟ  

<ɢɦя ɤɨɦɩɨɧɟɧɬа> : <ɢɦя ɬɢɩа>.  

ɉɪɢ ɷɬɨɦ ɜɫɹ ɫɬɪɨɤɚ ɢɦɟɧɢ ɩɨɞɱɟɪɤɢɜɚɟɬɫɹ. 
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Ɍɚɤ, ɜ ɩɟɪɜɨɦ ɫɥɭɱɚɟ (ɪɢɫ. 10.1, ɚ) ɞɥɹ ɤɨɦɩɨɧɟɧɬɚ ɭɪɨɜɧɹ ɬɢɩɨɜ 
ɭɤɚɡɵɜɚɟɬɫɹ ɢɦɹ ɬɢɩɚ, ɚ ɜɨ ɜɬɨɪɨɦ (ɪɢɫ. 10.1, ɛ) ɞɥɹ ɤɨɦɩɨɧɟɧɬɚ ɭɪɨɜɧɹ 
ɩɪɢɦɟɪɨɜ – ɫɨɛɫɬɜɟɧɧɨɟ ɢɦɹ ɤɨɦɩɨɧɟɧɬɚ ɢ ɢɦɹ ɬɢɩɚ. 

ɉɪɢɦɟɱɚɧɢɟ 

ɏɨɬɹ ɩɪɚɜɢɥɚ ɢɦɟɧɨɜɚɧɢɹ ɨɛɴɟɤɬɨɜ ɜ ɹɡɵɤɟ UML ɬɪɟɛɭɸɬ 
ɩɨɞɱɟɪɤɢɜɚɧɢɹ ɢɦɟɧɢ ɨɬɞɟɥɶɧɵɯ ɷɤɡɟɦɩɥɹɪɨɜ, ɩɪɢɦɟɧɢɬɟɥɶɧɨ ɤ 
ɤɨɦɩɨɧɟɧɬɚɦ ɜ ɥɢɬɟɪɚɬɭɪɟ ɩɨɞɱɟɪɤɢɜɚɧɢɟ ɢɯ ɢɦɟɧɢ ɱɚɫɬɨ ɨɩɭɫɤɚɸɬ. ȼ 
ɷɬɨɦ ɫɥɭɱɚɟ ɡɚɩɢɫɶ ɢɦɟɧɢ ɤɨɦɩɨɧɟɧɬɚ ɫɨ ɫɬɪɨɱɧɨɣ ɛɭɤɜɵ ɯɚɪɚɤɬɟɪɢɡɭɟɬ 
ɤɨɦɩɨɧɟɧɬ ɭɪɨɜɧɹ ɩɪɢɦɟɪɨɜ. 

ȼ ɤɚɱɟɫɬɜɟ ɫɨɛɫɬɜɟɧɧɵɯ ɢɦɟɧ ɤɨɦɩɨɧɟɧɬɨɜ ɩɪɢɧɹɬɨ ɢɫɩɨɥɶɡɨɜɚɬɶ 
ɢɦɟɧɚ ɢɫɩɨɥɧɹɟɦɵɯ ɮɚɣɥɨɜ (ɫ ɪɚɫɲɢɪɟɧɢɟɦ ȿɏȿ), ɢɦɟɧɚ ɞɢɧɚɦɢɱɟɫɤɢɯ 
ɛɢɛɥɢɨɬɟɤ (ɪɚɫɲɢɪɟɧɢɟ DLL), ɢɦɟɧɚ Web-ɫɬɪɚɧɢɰ (ɪɚɫɲɢɪɟɧɢɟ HTML), 
ɢɦɟɧɚ ɬɟɤɫɬɨɜɵɯ ɮɚɣɥɨɜ (ɪɚɫɲɢɪɟɧɢɹ ɌɏɌ ɢɥɢ DOC) ɢɥɢ ɮɚɣɥɨɜ ɫɩɪɚɜɤɢ 
(HLP), ɢɦɟɧɚ ɮɚɣɥɨɜ ɛɚɡ ɞɚɧɧɵɯ (DB) ɢɥɢ ɢɦɟɧɚ ɮɚɣɥɨɜ ɫ ɢɫɯɨɞɧɵɦɢ 
ɬɟɤɫɬɚɦɢ ɩɪɨɝɪɚɦɦ (ɪɚɫɲɢɪɟɧɢɹ ɇ, ɋɊɊ ɞɥɹ ɹɡɵɤɚ C++, ɪɚɫɲɢɪɟɧɢɟ 
JAVA ɞɥɹ ɹɡɵɤɚ Java), ɫɤɪɢɩɬɵ (PL, ASP) ɢ ɞɪɭɝɢɟ. 

ɉɨɫɤɨɥɶɤɭ ɤɨɧɤɪɟɬɧɚɹ ɪɟɚɥɢɡɚɰɢɹ ɥɨɝɢɱɟɫɤɨɝɨ ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɦɨɞɟɥɢ 
ɫɢɫɬɟɦɵ ɡɚɜɢɫɢɬ ɨɬ ɢɫɩɨɥɶɡɭɟɦɨɝɨ ɩɪɨɝɪɚɦɦɧɨɝɨ ɢɧɫɬɪɭɦɟɧɬɚɪɢɹ, ɬɨ ɢ 
ɢɦɟɧɚ ɤɨɦɩɨɧɟɧɬɨɜ ɛɭɞɭɬ ɨɩɪɟɞɟɥɹɬɶɫɹ ɨɫɨɛɟɧɧɨɫɬɹɦɢ ɫɢɧɬɚɤɫɢɫɚ 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɝɨ ɹɡɵɤɚ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ. 

ȼ ɨɬɞɟɥɶɧɵɯ ɫɥɭɱɚɹɯ ɤ ɩɪɨɫɬɨɦɭ ɢɦɟɧɢ ɤɨɦɩɨɧɟɧɬɚ ɦɨɠɟɬ ɛɵɬɶ 
ɞɨɛɚɜɥɟɧɚ ɢɧɮɨɪɦɚɰɢɹ ɨɛ ɢɦɟɧɢ ɨɛɴɟɦɥɸɳɟɝɨ ɩɚɤɟɬɚ ɢ ɨ ɤɨɧɤɪɟɬɧɨɣ 
ɜɟɪɫɢɢ ɪɟɚɥɢɡɚɰɢɢ ɞɚɧɧɨɝɨ ɤɨɦɩɨɧɟɧɬɚ. ɇɟɨɛɯɨɞɢɦɨ ɡɚɦɟɬɢɬɶ, ɱɬɨ ɜ ɷɬɨɦ 
ɫɥɭɱɚɟ ɧɨɦɟɪ ɜɟɪɫɢɢ ɡɚɩɢɫɵɜɚɟɬɫɹ ɤɚɤ ɩɨɦɟɱɟɧɧɨɟ ɡɧɚɱɟɧɢɟ ɜ ɮɢɝɭɪɧɵɯ 
ɫɤɨɛɤɚɯ. ȼ ɞɪɭɝɢɯ ɫɥɭɱɚɹɯ ɫɢɦɜɨɥ ɤɨɦɩɨɧɟɧɬɚ ɦɨɠɟɬ ɛɵɬɶ ɪɚɡɞɟɥɟɧ ɧɚ 
ɫɟɤɰɢɢ, ɱɬɨɛɵ ɹɜɧɨ ɭɤɚɡɚɬɶ ɢɦɟɧɚ ɪɟɚɥɢɡɨɜɚɧɧɵɯ ɜ ɧɟɦ ɢɧɬɟɪɮɟɣɫɨɜ. 
Ɍɚɤɨɟ ɨɛɨɡɧɚɱɟɧɢɟ ɤɨɦɩɨɧɟɧɬɚ ɧɚɡɵɜɚɟɬɫɹ ɪаɫшɢɪɟɧɧыɦ ɢ 
ɪɚɫɫɦɚɬɪɢɜɚɟɬɫɹ ɞɚɥɟɟ ɜ ɷɬɨɣ ɝɥɚɜɟ. 

 

ȼɢɞɵ ɤɨɦɩɨɧɟɧɬɨɜ 

ɉɨɫɤɨɥɶɤɭ ɤɨɦɩɨɧɟɧɬ ɤɚɤ ɷɥɟɦɟɧɬ ɦɨɞɟɥɢ ɦɨɠɟɬ ɢɦɟɬɶ ɪɚɡɥɢɱɧɭɸ 
ɮɢɡɢɱɟɫɤɭɸ ɪɟɚɥɢɡɚɰɢɸ, ɬɨ ɢɧɨɝɞɚ ɟɝɨ ɢɡɨɛɪɚɠɚɸɬ ɜ ɮɨɪɦɟ ɫɩɟɰɢɚɥɶɧɨɝɨ 
ɝɪɚɮɢɱɟɫɤɨɝɨ ɫɢɦɜɨɥɚ, ɢɥɥɸɫɬɪɢɪɭɸɳɟɝɨ ɤɨɧɤɪɟɬɧɵɟ ɨɫɨɛɟɧɧɨɫɬɢ 
ɪɟɚɥɢɡɚɰɢɢ. ɋɬɪɨɝɨ ɝɨɜɨɪɹ, ɷɬɢ ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ ɨɛɨɡɧɚɱɟɧɢɹ ɧɟ 
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ɫɩɟɰɢɮɢɰɢɪɨɜɚɧɵ ɜ ɧɨɬɚɰɢɢ ɹɡɵɤɚ UML. Ɉɞɧɚɤɨ, ɭɞɨɜɥɟɬɜɨɪɹɹ ɨɛɳɢɦ 
ɦɟɯɚɧɢɡɦɚɦ ɪɚɫɲɢɪɟɧɢɹ ɹɡɵɤɚ UML, ɨɧɢ ɭɩɪɨɳɚɸɬ ɩɨɧɢɦɚɧɢɟ 
ɞɢɚɝɪɚɦɦɵ ɤɨɦɩɨɧɟɧɬɨɜ, ɫɭɳɟɫɬɜɟɧɧɨ ɩɨɜɵɲɚɹ ɧɚɝɥɹɞɧɨɫɬɶ 
ɝɪɚɮɢɱɟɫɤɨɝɨ ɩɪɟɞɫɬɚɜɥɟɧɢɹ. 

1) Ⱦɥɹ ɛɨɥɟɟ ɧɚɝɥɹɞɧɨɝɨ ɢɡɨɛɪɚɠɟɧɢɹ ɤɨɦɩɨɧɟɧɬɨɜ ɛɵɥɢ ɩɪɟɞɥɨɠɟɧɵ 
ɢ ɫɬɚɥɢ ɨɛɳɟɩɪɢɧɹɬɵɦɢ ɫɥɟɞɭɸɳɢɟ ɝɪɚɮɢɱɟɫɤɢɟ ɫɬɟɪɟɨɬɢɩɵ: ɜɨ-ɩɟɪɜɵɯ, 
ɫɬɟɪɟɨɬɢɩɵ ɞɥɹ ɤɨɦɩɨɧɟɧɬɨɜ ɪɚɡɜɟɪɬɵɜɚɧɢɹ, ɤɨɬɨɪɵɟ ɨɛɟɫɩɟɱɢɜɚɸɬ 
ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɟ ɜɵɩɨɥɧɟɧɢɟ ɫɢɫɬɟɦɨɣ ɫɜɨɢɯ ɮɭɧɤɰɢɣ. Ɍɚɤɢɦɢ 
ɤɨɦɩɨɧɟɧɬɚɦɢ ɦɨɝɭɬ ɛɵɬɶ ɞɢɧɚɦɢɱɟɫɤɢ ɩɨɞɤɥɸɱɚɟɦɵɟ ɛɢɛɥɢɨɬɟɤɢ ɫ 
ɪɚɫɲɢɪɟɧɢɟɦ DLL (ɪɢɫ. 10.2, ɚ), Web-ɫɬɪɚɧɢɰɵ ɧɚ ɹɡɵɤɟ ɪɚɡɦɟɬɤɢ ɝɢ-
ɩɟɪɬɟɤɫɬɚ ɫ ɪɚɫɲɢɪɟɧɢɟɦ HTML (ɪɢɫ. 10.2, ɛ) ɢ ɮɚɣɥɵ ɫɩɪɚɜɤɢ ɫ ɪɚɫ-
ɲɢɪɟɧɢɟɦ HLP (ɪɢɫ. 2, ɜ); 

 

 
ɚ ɛ ɜ ɝ 

 

Ɋɢɫ. 2. ȼɚɪɢɚɧɬɵ ɝɪɚɮɢɱɟɫɤɨɝɨ ɢɡɨɛɪɚɠɟɧɢɹ ɤɨɦɩɨɧɟɧɬɨɜ  
ɜɨ-ɜɬɨɪɵɯ, ɫɬɟɪɟɨɬɢɩɵ ɞɥɹ ɤɨɦɩɨɧɟɧɬɨɜ ɜ ɮɨɪɦɟ ɪɚɛɨɱɢɯ ɩɪɨɞɭɤɬɨɜ. 

Ʉɚɤ ɩɪɚɜɢɥɨ — ɷɬɨ ɮɚɣɥɵ ɫ ɢɫɯɨɞɧɵɦɢ ɬɟɤɫɬɚɦɢ ɩɪɨɝɪɚɦɦ, ɤɚɤ ɧɚɩɪɢɦɟɪ, 
ɫ ɪɚɫɲɢɪɟɧɢɹɦɢ ɇ ɢɥɢ ɋɊɊ ɞɥɹ ɹɡɵɤɚ C++. 

ɂɧɬɟɪɮɟɣɫɵ 

ɋɥɟɞɭɸɳɢɦ ɝɪɚɮɢɱɟɫɤɢɦ ɷɥɟɦɟɧɬɨɦ ɞɢɚɝɪɚɦɦɵ ɤɨɦɩɨɧɟɧɬɨɜ 
ɹɜɥɹɸɬɫɹ ɢɧɬɟɪɮɟɣɫɵ. ɉɨɫɥɟɞɧɢɟ ɭɠɟ ɪɚɫɫɦɚɬɪɢɜɚɥɢɫɶ, ɩɨɷɬɨɦɭ ɡɞɟɫɶ 
ɛɭɞɭɬ ɨɬɦɟɱɟɧɵ ɬɟ ɢɯ ɨɫɨɛɟɧɧɨɫɬɢ, ɤɨɬɨɪɵɟ ɯɚɪɚɤɬɟɪɧɵ ɞɥɹ ɢɯ 
ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɧɚ ɞɢɚɝɪɚɦɦɚɯ ɤɨɦɩɨɧɟɧɬɨɜ.  

ȼ ɨɛɳɟɦ ɫɥɭɱɚɟ ɢɧɬɟɪɮɟɣɫ ɝɪɚɮɢɱɟɫɤɢ ɢɡɨɛɪɚɠɚɟɬɫɹ ɨɤɪɭɠɧɨɫɬɶɸ, 
ɤɨɬɨɪɚɹ ɫɨɟɞɢɧɹɟɬɫɹ ɫ ɤɨɦɩɨɧɟɧɬɨɦ ɨɬɪɟɡɤɨɦ ɥɢɧɢɢ ɛɟɡ ɫɬɪɟɥɨɤ (ɪɢɫ. 
10.3, ɚ). ɉɪɢ ɷɬɨɦ ɢɦɹ ɢɧɬɟɪɮɟɣɫɚ, ɤɨɬɨɪɨɟ ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɧɚɱɢɧɚɬɶ ɫ 
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ɡɚɝɥɚɜɧɨɣ ɛɭɤɜɵ "I", ɡɚɩɢɫɵɜɚɟɬɫɹ ɪɹɞɨɦ ɫ ɨɤɪɭɠɧɨɫɬɶɸ. ɋɟɦɚɧɬɢɱɟɫɤɢ 
ɥɢɧɢɹ ɨɡɧɚɱɚɟɬ ɪɟɚɥɢɡɚɰɢɸ ɢɧɬɟɪɮɟɣɫɚ, ɚ ɧɚɥɢɱɢɟ ɢɧɬɟɪɮɟɣɫɨɜ ɭ 
ɤɨɦɩɨɧɟɧɬɚ ɨɡɧɚɱɚɟɬ, ɱɬɨ ɞɚɧɧɵɣ ɤɨɦɩɨɧɟɧɬ ɪɟɚɥɢɡɭɟɬ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ 
ɧɚɛɨɪ ɢɧɬɟɪɮɟɣɫɨɜ. 

Ⱦɪɭɝɢɦ ɫɩɨɫɨɛɨɦ ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɢɧɬɟɪɮɟɣɫɚ ɧɚ ɞɢɚɝɪɚɦɦɟ 
ɤɨɦɩɨɧɟɧɬɨɜ ɹɜɥɹɟɬɫɹ ɟɝɨ ɢɡɨɛɪɚɠɟɧɢɟ ɜ ɜɢɞɟ ɩɪɹɦɨɭɝɨɥɶɧɢɤɚ ɤɥɚɫɫɚ ɫɨ 
ɫɬɟɪɟɨɬɢɩɨɦ "ɢɧɬɟɪɮɟɣɫ" ɢ ɜɨɡɦɨɠɧɵɦɢ ɫɟɤɰɢɹɦɢ ɚɬɪɢɛɭɬɨɜ ɢ ɨɩɟɪɚɰɢɣ 
(ɪɢɫ. 10.3, ɛ). Ʉɚɤ ɩɪɚɜɢɥɨ, ɷɬɨɬ ɜɚɪɢɚɧɬ ɨɛɨɡɧɚɱɟɧɢɹ ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ 
ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɜɧɭɬɪɟɧɧɟɣ ɫɬɪɭɤɬɭɪɵ ɢɧɬɟɪɮɟɣɫɚ, ɤɨɬɨɪɚɹ ɦɨɠɟɬ ɛɵɬɶ 
ɜɚɠɧɚ ɞɥɹ ɪɟɚɥɢɡɚɰɢɢ. 
ɚ 

 
ɛ 

 
 

Ɋɢɫ. 3. Ƚɪɚɮɢɱɟɫɤɨɟ ɢɡɨɛɪɚɠɟɧɢɟ ɢɧɬɟɪɮɟɣɫɨɜ ɧɚ ɞɢɚɝɪɚɦɦɟ 
ɤɨɦɩɨɧɟɧɬɨɜ 

 

ȼ ɨɛɳɟɦ ɫɥɭɱɚɟ ɨɬɧɨɲɟɧɢɟ ɡɚɜɢɫɢɦɨɫɬɢ ɬɚɤɠɟ ɛɵɥɨ ɪɚɫɫɦɨɬɪɟɧɨ 
ɪɚɧɟɟ. ɇɚɩɨɦɧɢɦ, ɱɬɨ ɨɬɧɨɲɟɧɢɟ ɡɚɜɢɫɢɦɨɫɬɢ ɫɥɭɠɢɬ ɞɥɹ ɩɪɟɞɫɬɚɜɥɟɧɢɹ 
ɮɚɤɬɚ ɧɚɥɢɱɢɹ ɫɩɟɰɢɚɥɶɧɨɣ ɮɨɪɦɵ ɫɜɹɡɢ ɦɟɠɞɭ ɞɜɭɦɹ ɷɥɟɦɟɧɬɚɦɢ 
ɦɨɞɟɥɢ, ɤɨɝɞɚ ɢɡɦɟɧɟɧɢɟ ɨɞɧɨɝɨ ɷɥɟɦɟɧɬɚ ɦɨɞɟɥɢ ɨɤɚɡɵɜɚɟɬ ɜɥɢɹɧɢɟ ɢɥɢ 
ɩɪɢɜɨɞɢɬ ɤ ɢɡɦɟɧɟɧɢɸ ɞɪɭɝɨɝɨ ɷɥɟɦɟɧɬɚ ɦɨɞɟɥɢ. Ɉɬɧɨɲɟɧɢɟ ɡɚɜɢɫɢɦɨɫɬɢ 
ɧɚ ɞɢɚɝɪɚɦɦɟ ɤɨɦɩɨɧɟɧɬɨɜ ɢɡɨɛɪɚɠɚɟɬɫɹ ɩɭɧɤɬɢɪɧɨɣ ɥɢɧɢɟɣ ɫɨ ɫɬɪɟɥɤɨɣ, 
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ɧɚɩɪɚɜɥɟɧɧɨɣ ɨɬ ɤɥɢɟɧɬɚ (ɡɚɜɢɫɢɦɨɝɨ ɷɥɟɦɟɧɬɚ) ɤ ɢɫɬɨɱɧɢɤɭ 
(ɧɟɡɚɜɢɫɢɦɨɦɭ ɷɥɟɦɟɧɬɭ). 

ȼ ɨɞɧɢɯ ɫɥɭɱɚɹɯ ɡɚɜɢɫɢɦɨɫɬɢ ɦɨɝɭɬ ɨɬɪɚɠɚɬɶ ɫɜɹɡɢ ɨɬɞɟɥɶɧɵɯ 
ɮɚɣɥɨɜ ɩɪɨɝɪɚɦɦɧɨɣ ɫɢɫɬɟɦɵ ɧɚ ɷɬɚɩɟ ɤɨɦɩɢɥɹɰɢɢ ɢ ɝɟɧɟɪɚɰɢɢ 
ɨɛɴɟɤɬɧɨɝɨ ɤɨɞɚ. 

ȼ ɞɪɭɝɢɯ ɫɥɭɱɚɹɯ ɡɚɜɢɫɢɦɨɫɬɶ ɦɨɠɟɬ ɨɬɪɚɠɚɬɶ ɧɚɥɢɱɢɟ ɜ 
ɧɟɡɚɜɢɫɢɦɨɦ ɤɨɦɩɨɧɟɧɬɟ ɨɩɢɫɚɧɢɣ ɤɥɚɫɫɨɜ, ɤɨɬɨɪɵɟ ɢɫɩɨɥɶɡɭɸɬɫɹ ɜ 
ɡɚɜɢɫɢɦɨɦ ɤɨɦɩɨɧɟɧɬɟ ɞɥɹ ɫɨɡɞɚɧɢɹ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɨɛɴɟɤɬɨɜ. 
ɉɪɢɦɟɧɢɬɟɥɶɧɨ ɤ ɞɢɚɝɪɚɦɦɟ ɤɨɦɩɨɧɟɧɬɨɜ ɡɚɜɢɫɢɦɨɫɬɢ ɦɨɝɭɬ ɫɜɹɡɵɜɚɬɶ 
ɤɨɦɩɨɧɟɧɬɵ ɢ ɢɦɩɨɪɬɢɪɭɟɦɵɟ ɷɬɢɦ ɤɨɦɩɨɧɟɧɬɨɦ ɢɧɬɟɪɮɟɣɫɵ, ɚ ɬɚɤɠɟ 
ɪɚɡɥɢɱɧɵɟ ɜɢɞɵ ɤɨɦɩɨɧɟɧɬɨɜ ɦɟɠɞɭ ɫɨɛɨɣ. 

ȼ ɷɬɨɦ ɫɥɭɱɚɟ ɪɢɫɭɸɬ ɫɬɪɟɥɤɭ ɨɬ ɤɨɦɩɨɧɟɧɬɚ-ɤɥɢɟɧɬɚ ɤ 
ɢɦɩɨɪɬɢɪɭɟɦɨɦɭ ɢɧɬɟɪɮɟɣɫɭ (ɪɢɫ. 10.4). ɇɚɥɢɱɢɟ ɬɚɤɨɣ ɫɬɪɟɥɤɢ ɨɡɧɚɱɚɟɬ, 
ɱɬɨ ɤɨɦɩɨɧɟɧɬ ɧɟ ɪɟɚɥɢɡɭɟɬ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ ɢɧɬɟɪɮɟɣɫ, ɚ ɢɫɩɨɥɶɡɭɟɬ 
ɟɝɨ ɜ ɩɪɨɰɟɫɫɟ ɫɜɨɟɝɨ ɜɵɩɨɥɧɟɧɢɹ. ɉɪɢ ɷɬɨɦ ɧɚ ɷɬɨɣ ɠɟ ɞɢɚɝɪɚɦɦɟ ɦɨɠɟɬ 
ɩɪɢɫɭɬɫɬɜɨɜɚɬɶ ɢ ɞɪɭɝɨɣ ɤɨɦɩɨɧɟɧɬ, ɤɨɬɨɪɵɣ ɪɟɚɥɢɡɭɟɬ ɷɬɨɬ ɢɧɬɟɪɮɟɣɫ. 
Ɉɬɧɨɲɟɧɢɟ ɪɟɚɥɢɡɚɰɢɢ ɢɧɬɟɪɮɟɣɫɚ ɨɛɨɡɧɚɱɚɟɬɫɹ ɧɚ ɞɢɚɝɪɚɦɦɟ 
ɤɨɦɩɨɧɟɧɬɨɜ ɨɛɵɱɧɨɣ ɥɢɧɢɟɣ ɛɟɡ ɫɬɪɟɥɤɢ. 

Ɍɚɤ, ɧɚɩɪɢɦɟɪ, ɢɡɨɛɪɚɠɟɧɧɵɣ ɧɢɠɟ ɮɪɚɝɦɟɧɬ ɞɢɚɝɪɚɦɦɵ 
ɤɨɦɩɨɧɟɧɬɨɜ (ɪɢɫ. 4) ɩɪɟɞɫɬɚɜɥɹɟɬ ɢɧɮɨɪɦɚɰɢɸ ɨ ɬɨɦ, ɱɬɨ ɤɨɦɩɨɧɟɧɬ ɫ 
ɢɦɟɧɟɦ Main ɡɚɜɢɫɢɬ ɨɬ ɢɦɩɨɪɬɢɪɭɟɦɨɝɨ ɢɧɬɟɪɮɟɣɫɚ iDialog, ɤɨɬɨɪɵɣ, ɜ 
ɫɜɨɸ ɨɱɟɪɟɞɶ, ɪɟɚɥɢɡɭɟɬɫɹ ɤɨɦɩɨɧɟɧɬɨɦ ɫ ɢɦɟɧɟɦ Library.  

ɉɪɢ ɷɬɨɦ ɞɥɹ ɜɬɨɪɨɝɨ ɤɨɦɩɨɧɟɧɬɚ ɷɬɨɬ ɢɧɬɟɪɮɟɣɫ ɹɜɥɹɟɬɫɹ 
ɷɤɫɩɨɪɬɢɪɭɟɦɵɦ. 
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Ɋɢɫ. 4. Ɏɪɚɝɦɟɧɬ ɞɢɚɝɪɚɦɦɵ ɤɨɦɩɨɧɟɧɬɨɜ ɫ ɨɬɧɨɲɟɧɢɹɦɢ 
ɡɚɜɢɫɢɦɨɫɬɢ 

 

ɉɪɢɦɟɪ ɩɨɫɬɪɨɟɧɢɹ ɞɢɚɝɪɚɦɦɵ ɤɨɦɩɨɧɟɧɬɨɜ ɫɢɫɬɟɦɵ ɭɩɪɚɜɥɟɧɢɹ 
ɛɚɧɤɨɦɚɬɨɦ 

ȼɚɪɢɚɧɬ ɞɢɚɝɪɚɦɦɵ ɤɨɦɩɨɧɟɧɬɨɜ ɩɪɨɝɪɚɦɦɧɨɣ ɫɢɫɬɟɦɵ ɭɩɪɚɜɥɟɧɢɹ 
ɛɚɧɤɨɦɚɬɨɦ ɢɡɨɛɪɚɠɟɧ ɧɚ ɪɢɫ. 5. 

Ⱦɚɧɧɚɹ ɞɢɚɝɪɚɦɦɚ ɫɨɞɟɪɠɢɬ 6 ɤɨɦɩɨɧɟɧɬɨɜ, 2 ɢɡ ɤɨɬɨɪɵɯ ɹɜɥɹɸɬɫɹ 
ɢɫɩɨɥɧɢɦɵɦɢ ɮɚɣɥɚɦɢ, ɨɞɢɧ ɩɪɟɞɫɬɚɜɥɟɧ ɜ ɮɨɪɦɟ ɞɢɧɚɦɢɱɟɫɤɨɣ 
ɛɢɛɥɢɨɬɟɤɢ, ɚ 3 – ɜ ɮɨɪɦɟ ɬɟɤɫɬɨɜɵɯ ɮɚɣɥɨɜ.  

ɉɪɢ ɷɬɨɦ ɤɨɦɩɨɧɟɧɬɵ ɫ ɢɦɟɧɚɦɢ MainATM.cpp ɢ Transactions.ɫɪɪ 
ɫɨɞɟɪɠɚɬ ɢɫɯɨɞɧɵɣ ɤɨɞ ɧɚ ɹɡɵɤɟ C++, ɱɬɨ ɭɤɚɡɵɜɚɟɬ ɧɚ ɨɫɨɛɟɧɧɨɫɬɶ ɢɯ 
ɩɪɨɝɪɚɦɦɧɨɣ ɪɟɚɥɢɡɚɰɢɢ. ɉɪɢɦɟɱɚɧɢɹ ɜ ɮɨɪɦɟ ɩɨɦɟɱɟɧɧɵɯ ɡɧɚɱɟɧɢɣ 
ɭɬɨɱɧɹɸɬ ɪɟɚɥɢɡɭɟɦɵɟ ɜ ɷɬɢɯ ɮɚɣɥɚɯ ɤɥɚɫɫɵ ɦɨɞɟɥɢ. ɂɫɩɨɥɧɢɦɵɣ 
ɤɨɦɩɨɧɟɧɬ MainATM ɢɫɩɨɥɶɡɭɟɬ ɨɩɟɪɚɰɢɢ ɢɧɬɟɪɮɟɣɫɚ lAuthorise, 
ɤɨɬɨɪɵɟ, ɜ ɫɜɨɸ ɨɱɟɪɟɞɶ, ɪɟɚɥɢɡɨɜɚɧɵ ɜ ɢɫɩɨɥɧɢɦɨɦ ɤɨɦɩɨɧɟɧɬɟ 
MainBank. 

ɋɥɟɞɭɟɬ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɞɢɚɝɪɚɦɦɚ ɤɨɦɩɨɧɟɧɬɨɜ ɫɬɪɨɢɬɫɹ ɬɨɥɶɤɨ ɜ ɬɨɦ 
ɫɥɭɱɚɟ, ɟɫɥɢ ɩɪɟɞɩɨɥɚɝɚɟɬɫɹ ɩɪɨɝɪɚɦɦɧɚɹ ɪɟɚɥɢɡɚɰɢɹ ɪɚɡɪɚɛɚɬɵɜɚɟɦɨɣ 
ɦɨɞɟɥɢ. ȼ ɩɪɨɬɢɜɧɨɦ ɫɥɭɱɚɟ ɞɚɧɧɵɣ ɬɢɩ ɤɚɧɨɧɢɱɟɫɤɢɯ ɞɢɚɝɪɚɦɦ ɦɨɠɟɬ 
ɜɨɨɛɳɟ ɨɬɫɭɬɫɬɜɨɜɚɬɶ ɜ ɦɨɞɟɥɢ, ɱɬɨ ɯɚɪɚɤɬɟɪɧɨ ɞɥɹ ɩɪɨɟɤɬɨɜ 
ɞɨɤɭɦɟɧɬɢɪɨɜɚɧɢɹ ɢ ɪɟɢɧɠɢɧɢɪɢɧɝɚ ɛɢɡɧɟɫ-ɩɪɨɰɟɫɫɨɜ. 
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Ɋɢɫ.5. Ⱦɢɚɝɪɚɦɦɚ ɤɨɦɩɨɧɟɧɬɨɜ ɩɪɨɝɪɚɦɦɧɨɣ ɫɢɫɬɟɦɵ ɭɩɪɚɜɥɟɧɢɹ 
ɛɚɧɤɨɦɚɬɨɦ 

 

 

         ɋɨɡɞɚɧɢɟ ɞɢɚɝɪɚɦɦɵ ɤɨɦɩɨɧɟɧɬɨɜ.  

ȼɵɛɟɪɟɦ ɜ ɤɚɱɟɫɬɜɟ ɹɡɵɤɚ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ C++ ɢ ɞɥɹ ɤɥɚɫɫɚ 
Student ɫɨɡɞɚɞɢɦ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɷɬɨɦɭ ɹɡɵɤɭ ɤɨɦɩɨɧɟɧɬɵ.  
ɋɨɡɞɚɧɢɟ ɞɢɚɝɪɚɦɦɵ ɤɨɦɩɨɧɟɧɬɨɜ: 

1. Ⱦɜɚɠɞɵ ɳɟɥɤɧɢɬɟ ɦɵɲɶɸ ɩɨ ɝɥɚɜɧɨɣ ɞɢɚɝɪɚɦɦɟ ɤɨɦɩɨɧɟɧɬɨɜ ɜ 
ɩɪɟɞɫɬɚɜɥɟɧɢɢ ɤɨɦɩɨɧɟɧɬɨɜ. 
2. ɇɚ ɩɚɧɟɥɢ ɢɧɫɬɪɭɦɟɧɬɨɜ ɧɚɠɦɢɬɟ ɤɧɨɩɤɭ Package Specification 
(ɋɩɟɰɢɮɢɤɚɰɢɹ ɩɚɤɟɬɚ). 
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3. ɉɨɦɟɫɬɢɬɟ ɫɩɟɰɢɮɢɤɚɰɢɸ ɩɚɤɟɬɚ ɧɚ ɞɢɚɝɪɚɦɦɭ. 
4. ȼɜɟɞɢɬɟ ɢɦɹ ɫɩɟɰɢɮɢɤɚɰɢɢ ɩɚɤɟɬɚ Student ɢ ɭɤɚɠɢɬɟ ɜ ɨɤɧɟ 
ɫɩɟɰɢɮɢɤɚɰɢɢ ɹɡɵɤ C++. 
5. ɇɚ ɩɚɧɟɥɢ ɢɧɫɬɪɭɦɟɧɬɨɜ ɧɚɠɦɢɬɟ ɤɧɨɩɤɭ Package Body (Ɍɟɥɨ 
ɩɚɤɟɬɚ). 
6. ɉɨɦɟɫɬɢɬɟ ɬɟɥɨ ɩɚɤɟɬɚ ɧɚ ɞɢɚɝɪɚɦɦɭ. 
7. ȼɜɟɞɢɬɟ ɢɦɹ ɬɟɥɚ ɩɚɤɟɬɚ Student ɢ ɭɤɚɠɢɬɟ ɜ ɨɤɧɟ ɫɩɟɰɢɮɢɤɚɰɢɢ 
ɹɡɵɤ C++. 
8. ɇɚ ɩɚɧɟɥɢ ɢɧɫɬɪɭɦɟɧɬɨɜ ɧɚɠɦɢɬɟ ɤɧɨɩɤɭ Dependency 
(Ɂɚɜɢɫɢɦɨɫɬɶ). 
9. ɉɪɨɜɟɞɢɬɟ ɥɢɧɢɸ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɬɟɥɚ ɩɚɤɟɬɚ ɤ ɫɩɟɰɢɮɢɤɚɰɢɢ 
ɩɚɤɟɬɚ. 

          Ɋɟɡɭɥɶɬɚɬ ɩɨɤɚɡɚɧ ɧɚ ɪɢɫ. 6.  

 

          ɋɨɨɬɧɟɫɟɧɢɟ ɤɥɚɫɫɨɜ ɫ ɤɨɦɩɨɧɟɧɬɚɦɢ: 

1. ȼ ɥɨɝɢɱɟɫɤɨɦ ɩɪɟɞɫɬɚɜɥɟɧɢɢ ɛɪɚɭɡɟɪɚ ɧɚɣɞɢɬɟ ɤɥɚɫɫ Student. 
2. ɉɟɪɟɬɚɳɢɬɟ ɷɬɨɬ ɤɥɚɫɫ ɧɚ ɫɩɟɰɢɮɢɤɚɰɢɸ ɩɚɤɟɬɚ ɤɨɦɩɨɧɟɧɬɚ Student 

ɜ ɩɪɟɞɫɬɚɜɥɟɧɢɢ ɤɨɦɩɨɧɟɧɬɨɜ ɛɪɚɭɡɟɪɚ. ȼ ɪɟɡɭɥɶɬɚɬɟ ɤɥɚɫɫ Student 
ɛɭɞɟɬ ɫɨɨɬɧɟɫɟɧ ɫɨ ɫɩɟɰɢɮɢɤɚɰɢɟɣ ɩɚɤɟɬɚ ɤɨɦɩɨɧɟɧɬɚ Student. 

3. ɉɟɪɟɬɚɳɢɬɟ ɤɥɚɫɫ Student ɧɚ ɬɟɥɨ ɩɚɤɟɬɚ ɤɨɦɩɨɧɟɧɬɚ Student ɜ 
ɩɪɟɞɫɬɚɜɥɟɧɢɢ ɤɨɦɩɨɧɟɧɬɨɜ ɛɪɚɭɡɟɪɚ. ȼ ɪɟɡɭɥɶɬɚɬɟ ɤɥɚɫɫ Student 
ɛɭɞɟɬ ɫɨɨɬɧɟɫɟɧ ɫ ɬɟɥɨɦ ɩɚɤɟɬɚ ɤɨɦɩɨɧɟɧɬɚ Student. 

Ⱦɪɭɝɨɣ ɫɩɨɫɨɛ ɨɬɨɛɪɚɠɟɧɢɹ ɤɥɚɫɫɨɜ ɧɚ ɤɨɦɩɨɧɟɧɬɵ: 
1. Ⱦɜɨɣɧɵɦ ɳɟɥɱɤɨɦ ɨɬɤɪɵɬɶ ɨɤɧɨ ɫɩɟɰɢɮɢɤɚɰɢɢ ɫɜɨɣɫɬɜ 

ɤɨɦɩɨɧɟɧɬɚ. 
2. Ɉɬɤɪɵɬɶ ɜɤɥɚɞɤɭ Realizes. 
3. Ɉɬɨɛɪɚɡɢɬɶ ɫɩɢɫɨɤ ɜɫɟɯ ɤɥɚɫɫɨɜ ɦɨɞɟɥɢ – ɮɥɚɠɨɤ Show all classes. 
4. Щɟɥɤɧɭɬɶ ɩɪɚɜɨɣ ɤɧɨɩɤɨɣ ɩɨ ɤɥɚɫɫɭ ɜ ɫɩɢɫɤɟ (ɜɵɡɜɚɬɶ ɤɨɧɬɟɤɫɬɧɨɟ 

ɦɟɧɸ). 
5. ȼɵɩɨɥɧɢɬɶ ɨɩɟɪɚɰɢɸ Assign (ɇɚɡɧɚɱɢɬɶ). 
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Ɋɢɫ. 6. Ⱦɢɚɝɪɚɦɦɚ ɤɨɦɩɨɧɟɧɬɨɜ 

 

ɐɟɥɢ, ɩɪɟɫɥɟɞɭɟɦɵɟ ɩɪɢ ɪɚɡɪɚɛɨɬɤɟ ɞɢɚɝɪɚɦɦɵ ɪɚɡɜɟɪɬɵɜɚɧɢɹ, 
ɫɥɟɞɭɸɳɢɟ: 

 ɭɤɚɡɚɬɶ ɪɚɡɦɟɳɟɧɢɟ ɢɫɩɨɥɧɢɦɵɯ ɤɨɦɩɨɧɟɧɬɨɜ ɩɪɨɝɪɚɦɦɧɨɣ 
ɫɢɫɬɟɦɵ ɩɨ ɟɟ ɮɢɡɢɱɟɫɤɢɦ ɭɡɥɚɦ; 

 ɩɨɤɚɡɚɬɶ ɮɢɡɢɱɟɫɤɢɟ ɫɜɹɡɢ ɦɟɠɞɭ ɜɫɟɦɢ ɭɡɥɚɦɢ ɪɟɚɥɢɡɚɰɢɢ 
ɫɢɫɬɟɦɵ ɧɚ ɷɬɚɩɟ ɟɟ ɢɫɩɨɥɧɟɧɢɹ; 

 ɜɵɹɜɢɬɶ ɭɡɤɢɟ ɦɟɫɬɚ ɫɢɫɬɟɦɵ ɢ ɪɟɤɨɧɮɢɝɭɪɢɪɨɜɚɬɶ ɟɟ ɬɨɩɨɥɨɝɢɸ 
ɞɥɹ ɞɨɫɬɢɠɟɧɢɹ ɬɪɟɛɭɟɦɨɣ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ. 

Ⱦɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɷɬɢɯ ɬɪɟɛɨɜɚɧɢɣ ɞɢɚɝɪɚɦɦɚ ɪɚɡɜɟɪɬɵɜɚɧɢɹ 
ɪɚɡɪɚɛɚɬɵɜɚɟɬɫɹ ɫɨɜɦɟɫɬɧɨ ɫɢɫɬɟɦɧɵɦɢ ɚɧɚɥɢɬɢɤɚɦɢ, ɫɟɬɟɜɵɦɢ 
ɢɧɠɟɧɟɪɚɦɢ ɢ ɫɢɫɬɟɦɨɬɟɯɧɢɤɚɦɢ. Ⱦɚɥɟɟ ɪɚɫɫɦɨɬɪɢɦ ɨɬɞɟɥɶɧɵɟ 
ɷɥɟɦɟɧɬɵ, ɢɡ ɤɨɬɨɪɵɯ ɫɨɫɬɨɹɬ ɞɢɚɝɪɚɦɦɵ ɪɚɡɜɟɪɬɵɜɚɧɢɹ. 

Уɡɟɥ  (node) ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɧɟɤɨɬɨɪɵɣ ɮɢɡɢɱɟɫɤɢ 
ɫɭɳɟɫɬɜɭɸɳɢɣ ɷɥɟɦɟɧɬ ɫɢɫɬɟɦɵ, ɤɨɬɨɪɵɣ ɦɨɠɟɬ ɨɛɥɚɞɚɬɶ ɧɟɤɨɬɨɪɵɦ 
ɜɵɱɢɫɥɢɬɟɥɶɧɵɦ ɪɟɫɭɪɫɨɦ. ȼ ɤɚɱɟɫɬɜɟ ɜɵɱɢɫɥɢɬɟɥɶɧɨɝɨ ɪɟɫɭɪɫɚ ɭɡɥɚ 
ɦɨɠɟɬ ɪɚɫɫɦɚɬɪɢɜɚɬɶɫɹ ɧɚɥɢɱɢɟ ɨɞɧɨɝɨ ɢɥɢ ɧɟɫɤɨɥɶɤɢɯ ɩɪɨɰɟɫɫɨɪɨɜ, ɚ 
ɬɚɤɠɟ ɧɟɤɨɬɨɪɨɝɨ ɨɛɴɟɦɚ ɨɩɟɪɚɬɢɜɧɨɣ ɩɚɦɹɬɢ. ȼ ɹɡɵɤɟ UML ɩɨɧɹɬɢɟ 
ɭɡɥɚ ɪɚɫɲɢɪɟɧɨ — ɨɧɨ ɦɨɠɟɬ ɜɤɥɸɱɚɬɶ ɜ ɫɟɛɹ ɧɟ ɬɨɥɶɤɨ 
ɜɵɱɢɫɥɢɬɟɥɶɧɵɟ ɭɫɬɪɨɣɫɬɜɚ (ɩɪɨɰɟɫɫɨɪɵ), ɧɨ ɢ ɞɪɭɝɢɟ ɦɟɯɚɧɢɱɟɫɤɢɟ 
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ɢɥɢ ɷɥɟɤɬɪɨɧɧɵɟ ɭɫɬɪɨɣɫɬɜɚ, ɬɚɤɢɟ ɤɚɤ ɞɚɬɱɢɤɢ, ɩɪɢɧɬɟɪɵ, ɦɨɞɟɦɵ, 
ɰɢɮɪɨɜɵɟ ɤɚɦɟɪɵ, ɫɤɚɧɟɪɵ ɢ ɦɚɧɢɩɭɥɹɬɨɪɵ. 

Ƚɪɚɮɢɱɟɫɤɢ ɭɡɟɥ ɧɚ ɞɢɚɝɪɚɦɦɟ ɪɚɡɜɟɪɬɵɜɚɧɢɹ ɢɡɨɛɪɚɠɚɟɬɫɹ ɜ 
ɮɨɪɦɟ ɬɪɟɯɦɟɪɧɨɝɨ ɤɭɛɚ (ɫɬɪɨɝɨ ɝɨɜɨɪɹ, ɩɫɟɜɞɨɬɪɟɯɦɟɪɧɨɝɨ 
ɩɪɹɦɨɭɝɨɥɶɧɨɝɨ ɩɚɪɚɥɥɟɥɟɩɢɩɟɞɚ). ɍɡɟɥ ɢɦɟɟɬ ɢɦɹ, ɤɨɬɨɪɨɟ 
ɭɤɚɡɵɜɚɟɬɫɹ ɜɧɭɬɪɢ ɷɬɨɝɨ ɝɪɚɮɢɱɟɫɤɨɝɨ ɫɢɦɜɨɥɚ. ɋɚɦɢ ɭɡɥɵ ɦɨɝɭɬ 
ɩɪɟɞɫɬɚɜɥɹɬɶɫɹ ɤɚɤ ɜ ɤɚɱɟɫɬɜɟ ɬɢɩɨɜ (ɪɢɫ. 1, ɚ), ɬɚɤ ɢ ɜ ɤɚɱɟɫɬɜɟ 
ɷɤɡɟɦɩɥɹɪɨɜ (ɪɢɫ.  ɛ). 

 
 

 
                                 ɚ                           ɛ 
Ɋɢɫ. 11. Ƚɪɚɮɢɱɟɫɤɨɟ ɢɡɨɛɪɚɠɟɧɢɟ ɭɡɥɚ ɧɚ ɞɢɚɝɪɚɦɦɟ 

ɪɚɡɜɟɪɬɵɜɚɧɢɹ 
 
ȼ ɩɟɪɜɨɦ ɫɥɭɱɚɟ ɢɦɹ ɭɡɥɚ ɡɚɩɢɫɵɜɚɟɬɫɹ ɜ ɮɨɪɦɟ: <ɢɦɹ ɬɢɩɚ ɭɡɥɚ> 

ɛɟɡ ɩɨɞɱɟɪɤɢɜɚɧɢɹ ɢ ɧɚɱɢɧɚɟɬɫɹ ɫ ɡɚɝɥɚɜɧɨɣ ɛɭɤɜɵ. ȼɨ ɜɬɨɪɨɦ, ɢɦɹ 
ɭɡɥɚ-ɷɤɡɟɦɩɥɹɪɚ ɡɚɩɢɫɵɜɚɟɬɫɹ ɜ ɜɢɞɟ <ɢɦɹ ɭɡɥɚ> : <ɢɦɹ ɬɢɩɚ ɭɡɥɚ>, ɚ 
ɜɫɹ ɡɚɩɢɫɶ ɩɨɞɱɟɪɤɢɜɚɟɬɫɹ. ɂɦɹ ɬɢɩɚ ɭɡɥɚ ɭɤɚɡɵɜɚɟɬ ɧɚ ɧɟɤɨɬɨɪɭɸ 
ɪɚɡɧɨɜɢɞɧɨɫɬɶ ɭɡɥɨɜ, ɩɪɢɫɭɬɫɬɜɭɸɳɢɯ ɜ ɦɨɞɟɥɢ ɫɢɫɬɟɦɵ. 

ɇɚɩɪɢɦɟɪ, ɚɩɩɚɪɚɬɧɚɹ ɱɚɫɬɶ ɫɢɫɬɟɦɵ ɦɨɠɟɬ ɫɨɫɬɨɹɬɶ ɢɡ 
ɧɟɫɤɨɥɶɤɢɯ ɩɟɪɫɨɧɚɥɶɧɵɯ ɤɨɦɩɶɸɬɟɪɨɜ, ɱɚɫɬɶ ɢɡ ɤɨɬɨɪɵɯ ɜɵɩɨɥɧɹɸɬ 
ɮɭɧɤɰɢɢ ɫɟɪɜɟɪɚ ɢ ɫɨɨɬɜɟɬɫɬɜɭɸɬ ɨɬɞɟɥɶɧɵɦ ɭɡɥɚɦ-ɷɤɡɟɦɩɥɹɪɚɦ ɜ 
ɦɨɞɟɥɢ. Ɉɞɧɚɤɨ ɜɫɟ ɷɬɢ ɭɡɥɵ-ɷɤɡɟɦɩɥɹɪɵ ɨɬɧɨɫɹɬɫɹ ɤ ɨɞɧɨɦɭ ɬɢɩɭ 
ɭɡɥɨɜ, ɚ ɢɦɟɧɧɨ — ɭɡɥɭ ɫ ɢɦɟɧɟɦ ɬɢɩɚ ɋɟɪɜɟɪ. Ɍɚɤ, ɧɚ ɩɪɟɞɫɬɚɜɥɟɧɧɨɦ 
ɜɵɲɟ ɪɢɫɭɧɤɟ (ɪɢɫ. 1, ɚ) ɭɡɟɥ ɫ ɢɦɟɧɟɦ ɫɟɪɜɟɪ ɨɬɧɨɫɢɬɫɹ ɤ ɨɛɳɟɦɭ ɬɢɩɭ 
ɢ ɧɢɤɚɤ ɧɟ ɤɨɧɤɪɟɬɢɡɢɪɭɟɬɫɹ. ȼɬɨɪɨɣ ɭɡɟɥ (ɪɢɫ. 1, ɛ) ɹɜɥɹɟɬɫɹ 
ɚɧɨɧɢɦɧɵɦ ɭɡɥɨɦ-ɷɤɡɟɦɩɥɹɪɨɦ ɤɨɧɤɪɟɬɧɨɣ ɦɨɞɟɥɢ ɩɪɢɧɬɟɪɚ. 

Ɍɚɤ ɠɟ, ɤɚɤ ɢ ɧɚ ɞɢɚɝɪɚɦɦɟ ɤɨɦɩɨɧɟɧɬɨɜ, ɢɡɨɛɪɚɠɟɧɢɹ ɭɡɥɨɜ ɦɨɝɭɬ 
ɪɚɫɲɢɪɹɬɶɫɹ, ɱɬɨɛɵ ɜɤɥɸɱɢɬɶ ɧɟɤɨɬɨɪɭɸ ɞɨɩɨɥɧɢɬɟɥɶɧɭɸ 
ɢɧɮɨɪɦɚɰɢɸ ɨ ɫɩɟɰɢɮɢɤɚɰɢɢ ɭɡɥɚ. ȿɫɥɢ ɞɨɩɨɥɧɢɬɟɥɶɧɚɹ ɢɧɮɨɪɦɚɰɢɹ 
ɨɬɧɨɫɢɬɫɹ ɤ ɢɦɟɧɢ ɭɡɥɚ, ɬɨ ɨɧɚ ɡɚɩɢɫɵɜɚɟɬɫɹ ɩɨɞ ɷɬɢɦ ɢɦɟɧɟɦ ɜ ɮɨɪɦɟ 
ɩɨɦɟɱɟɧɧɨɝɨ ɡɧɚɱɟɧɢɹ (ɪɢɫ. 2). 
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ȿɫɥɢ ɧɟɨɛɯɨɞɢɦɨ ɹɜɧɨ ɭɤɚɡɚɬɶ ɤɨɦɩɨɧɟɧɬɵ, ɤɨɬɨɪɵɟ ɪɚɡɦɟɳɚɸɬɫɹ 
ɢɥɢ ɜɵɩɨɥɧɹɸɬɫɹ ɧɚ ɨɬɞɟɥɶɧɨɦ ɭɡɥɟ, ɬɨ ɷɬɨ ɦɨɠɧɨ ɫɞɟɥɚɬɶ ɞɜɭɦɹ 
ɫɩɨɫɨɛɚɦɢ. ɉɟɪɜɵɣ ɢɡ ɧɢɯ ɩɨɡɜɨɥɹɟɬ ɪɚɡɞɟɥɢɬɶ ɝɪɚɮɢɱɟɫɤɢɣ ɫɢɦɜɨɥ 
ɭɡɥɚ ɧɚ ɞɜɟ ɫɟɤɰɢɢ ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ ɥɢɧɢɟɣ. ȼ ɜɟɪɯɧɟɣ ɫɟɤɰɢɢ 
ɡɚɩɢɫɵɜɚɸɬ ɢɦɹ ɭɡɥɚ, ɚ ɜ ɧɢɠɧɟɣ ɫɟɤɰɢɢ — ɪɚɡɦɟɳɟɧɧɵɟ ɧɚ ɷɬɨɦ ɭɡɥɟ 
ɤɨɦɩɨɧɟɧɬɵ (ɪɢɫ. 3, ɚ). 

ȼɬɨɪɨɣ ɫɩɨɫɨɛ ɪɚɡɪɟɲɚɟɬ ɩɨɤɚɡɵɜɚɬɶ ɧɚ ɞɢɚɝɪɚɦɦɟ ɪɚɡɜɟɪɬɵɜɚɧɢɹ 
ɭɡɥɵ ɫ ɜɥɨɠɟɧɧɵɦɢ ɢɡɨɛɪɚɠɟɧɢɹɦɢ ɤɨɦɩɨɧɟɧɬɨɜ (ɪɢɫ. 3, ɛ). ȼɚɠɧɨ 
ɩɨɦɧɢɬɶ ɱɬɨ ɜ ɤɚɱɟɫɬɜɟ ɬɚɤɢɯ ɜɥɨɠɟɧɧɵɯ ɤɨɦɩɨɧɟɧɬɨɜ ɦɨɝɭɬ ɜɵɫɬɭɩɚɬɶ 
ɬɨɥɶɤɨ ɢɫɩɨɥɧɹɟɦɵɟ ɤɨɦɩɨɧɟɧɬɵ ɢ ɞɢɧɚɦɢɱɟɫɤɢɟ ɛɢɛɥɢɨɬɟɤɢ. 

 

 
                                ɚ                                 ɛ 

Ɋɢɫ. 2. Ƚɪɚɮɢɱɟɫɤɨɟ ɢɡɨɛɪɚɠɟɧɢɟ ɭɡɥɚ-ɷɤɡɟɦɩɥɹɪɚ ɫ 
ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ ɢɧɮɨɪɦɚɰɢɟɣ ɜ ɮɨɪɦɟ ɩɨɦɟɱɟɧɧɨɝɨ ɡɧɚɱɟɧɢɹ 

 

 
Ɋɢɫ. 3. ȼɚɪɢɚɧɬɵ ɝɪɚɮɢɱɟɫɤɨɝɨ ɢɡɨɛɪɚɠɟɧɢɹ ɭɡɥɨɜ-ɷɤɡɟɦɩɥɹɪɨɜ ɫ 

ɪɚɡɦɟɳɚɟɦɵɦɢ ɧɚ ɧɢɯ ɤɨɦɩɨɧɟɧɬɚɦɢ 

 

ȼ ɤɚɱɟɫɬɜɟ ɞɨɩɨɥɧɟɧɢɹ ɤ ɢɦɟɧɢ ɭɡɥɚ ɦɨɝɭɬ ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ 
ɪɚɡɥɢɱɧɵɟ ɬɟɤɫɬɨɜɵɟ ɫɬɟɪɟɨɬɢɩɵ, ɤɨɬɨɪɵɟ ɹɜɧɨ ɫɩɟɰɢɮɢɰɢɪɭɸɬ 
ɧɚɡɧɚɱɟɧɢɟ ɷɬɨɝɨ ɭɡɥɚ. ɏɨɬɹ ɜ ɹɡɵɤɟ UML ɫɬɟɪɟɨɬɢɩɵ ɞɥɹ ɭɡɥɨɜ ɧɟ 
ɨɩɪɟɞɟɥɟɧɵ, ɪɚɡɪɚɛɨɬɱɢɤɢ ɩɪɟɞɥɨɠɢɥɢ ɫɥɟɞɭɸɳɢɟ ɬɟɤɫɬɨɜɵɟ 
ɫɬɟɪɟɨɬɢɩɵ: «processor» (ɩɪɨɰɟɫɫɨɪ), «sensor» (ɞɚɬɱɢɤ), «modem» 
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(ɦɨɞɟɦ), «net» (ɫɟɬɶ), «printer» (ɩɪɢɧɬɟɪ) ɢ ɞɪɭɝɢɟ, ɫɦɵɫɥ ɤɨɬɨɪɵɯ 
ɞɨɫɬɚɬɨɱɧɨ ɨɱɟɜɢɞɟɧ. 

ɇɚ ɞɢɚɝɪɚɦɦɚɯ ɪɚɡɜɟɪɬɵɜɚɧɢɹ ɞɨɩɭɫɤɚɸɬɫɹ ɫɩɟɰɢɚɥɶɧɵɟ 
ɭɫɥɨɜɧɵɟ ɨɛɨɡɧɚɱɟɧɢɹ ɞɥɹ ɪɚɡɥɢɱɧɵɯ ɮɢɡɢɱɟɫɤɢɯ ɭɫɬɪɨɣɫɬɜ, 
ɝɪɚɮɢɱɟɫɤɨɟ ɢɡɨɛɪɚɠɟɧɢɟ ɤɨɬɨɪɵɯ ɩɪɨɹɫɧɹɟɬ ɧɚɡɧɚɱɟɧɢɟ ɢɥɢ 
ɜɵɩɨɥɧɹɟɦɵɟ ɭɫɬɪɨɣɫɬɜɨɦ ɮɭɧɤɰɢɢ. Ɉɞɧɚɤɨ ɩɨɥɶɡɨɜɚɬɶɫɹ ɷɬɨɣ 
ɜɨɡɦɨɠɧɨɫɬɶɸ ɫɥɟɞɭɟɬ ɜɟɫɶɦɚ ɨɫɬɨɪɨɠɧɨ, ɩɨɦɧɹ, ɱɬɨ ɨɞɧɨ ɢɡ ɨɫɧɨɜɧɵɯ 
ɞɨɫɬɨɢɧɫɬɜ ɹɡɵɤɚ UML ɫɥɟɞɭɟɬ ɢɡ ɟɝɨ ɧɚɡɜɚɧɢɹ -ɭɧɢɮɢɤɚɰɢɹ 
ɝɪɚɮɢɱɟɫɤɢɯ ɷɥɟɦɟɧɬɨɜ ɜɢɡɭɚɥɢɡɚɰɢɢ ɦɨɞɟɥɟɣ. 

ɇɚ ɞɢɚɝɪɚɦɦɟ ɪɚɡɜɟɪɬɵɜɚɧɢɹ ɤɪɨɦɟ ɢɡɨɛɪɚɠɟɧɢɹ ɭɡɥɨɜ 
ɭɤɚɡɵɜɚɸɬɫɹ ɨɬɧɨɲɟɧɢɹ ɦɟɠɞɭ ɧɢɦɢ. ȼ ɤɚɱɟɫɬɜɟ ɨɬɧɨɲɟɧɢɣ ɜɵɫɬɭɩɚɸɬ 
ɮɢɡɢɱɟɫɤɢɟ ɫɨɟɞɢɧɟɧɢɹ ɦɟɠɞɭ ɭɡɥɚɦɢ, ɚ ɬɚɤɠɟ ɡɚɜɢɫɢɦɨɫɬɢ ɦɟɠɞɭ 
ɭɡɥɚɦɢ ɢ ɤɨɦɩɨɧɟɧɬɚɦɢ, ɤɨɬɨɪɵɟ ɞɨɩɭɫɤɚɟɬɫɹ ɢɡɨɛɪɚɠɚɬɶ ɧɚ 
ɞɢɚɝɪɚɦɦɚɯ ɪɚɡɜɟɪɬɵɜɚɧɢɹ. 

 

 
Ɋɢɫ. 5. Ɏɪɚɝɦɟɧɬ ɞɢɚɝɪɚɦɦɵ ɪɚɡɜɟɪɬɵɜɚɧɢɹ ɫ ɫɨɟɞɢɧɟɧɢɹɦɢ ɦɟɠɞɭ 

ɭɡɥɚɦɢ 

 

ɋɨɟɞɢɧɟɧɢɹ ɹɜɥɹɸɬɫɹ ɪɚɡɧɨɜɢɞɧɨɫɬɶɸ ɚɫɫɨɰɢɚɰɢɢ ɢ 
ɢɡɨɛɪɚɠɚɸɬɫɹ ɨɬɪɟɡɤɚɦɢ ɥɢɧɢɣ ɛɟɡ ɫɬɪɟɥɨɤ. ɇɚɥɢɱɢɟ ɬɚɤɨɣ ɥɢɧɢɢ 
ɭɤɚɡɵɜɚɟɬ ɧɚ ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɨɪɝɚɧɢɡɚɰɢɢ ɮɢɡɢɱɟɫɤɨɝɨ ɤɚɧɚɥɚ ɞɥɹ 
ɨɛɦɟɧɚ ɢɧɮɨɪɦɚɰɢɟɣ ɦɟɠɞɭ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦɢ ɭɡɥɚɦɢ. ɏɚɪɚɤɬɟɪ 
ɫɨɟɞɢɧɟɧɢɹ ɦɨɠɟɬ ɛɵɬɶ ɞɨɩɨɥɧɢɬɟɥɶɧɨ ɫɩɟɰɢɮɢɰɢɪɨɜɚɧ ɩɪɢɦɟɱɚɧɢɟɦ, 
ɫɬɟɪɟɨɬɢɩɨɦ, ɩɨɦɟɱɟɧɧɵɦ ɡɧɚɱɟɧɢɟɦ ɢɥɢ ɨɝɪɚɧɢɱɟɧɢɟɦ. Ɍɚɤ, ɧɚ 
ɩɪɟɞɫɬɚɜɥɟɧɧɨɦ ɧɢɠɟ ɮɪɚɝɦɟɧɬɟ ɞɢɚɝɪɚɦɦɵ ɪɚɡɜɟɪɬɵɜɚɧɢɹ (ɪɢɫ. 5) 
ɹɜɧɨ ɨɩɪɟɞɟɥɟɧɵ ɧɟ ɬɨɥɶɤɨ ɬɪɟɛɨɜɚɧɢɹ ɤ ɫɤɨɪɨɫɬɢ ɩɟɪɟɞɚɱɢ ɞɚɧɧɵɯ ɜ 
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ɥɨɤɚɥɶɧɨɣ ɫɟɬɢ ɫ ɩɨɦɨɳɶɸ ɩɨɦɟɱɟɧɧɨɝɨ ɡɧɚɱɟɧɢɹ, ɧɨ ɢ ɪɟɤɨɦɟɧɞɚɰɢɢ 
ɩɨ ɬɟɯɧɨɥɨɝɢɢ ɮɢɡɢɱɟɫɤɨɣ ɪɟɚɥɢɡɚɰɢɢ ɫɨɟɞɢɧɟɧɢɣ ɜ ɮɨɪɦɟ 
ɩɪɢɦɟɱɚɧɢɹ. 

Ʉɪɨɦɟ ɫɨɟɞɢɧɟɧɢɣ ɧɚ ɞɢɚɝɪɚɦɦɟ ɪɚɡɜɟɪɬɵɜɚɧɢɹ ɦɨɝɭɬ 
ɩɪɢɫɭɬɫɬɜɨɜɚɬɶ ɨɬɧɨɲɟɧɢɹ ɡɚɜɢɫɢɦɨɫɬɢ ɦɟɠɞɭ ɭɡɥɨɦ ɢ ɪɚɡɦɟɳɚɟɦɵɦɢ 
ɧɚ ɧɟɦ ɤɨɦɩɨɧɟɧɬɚɦɢ. ɉɨɞɨɛɧɵɣ ɫɩɨɫɨɛ ɹɜɥɹɟɬɫɹ ɚɥɶɬɟɪɧɚɬɢɜɨɣ 
ɜɥɨɠɟɧɧɨɦɭ ɢɡɨɛɪɚɠɟɧɢɸ ɤɨɦɩɨɧɟɧɬɨɜ ɜɧɭɬɪɢ ɫɢɦɜɨɥɚ ɭɡɥɚ, ɱɬɨ ɧɟ 
ɜɫɟɝɞɚ ɭɞɨɛɧɨ, ɩɨɫɤɨɥɶɤɭ ɞɟɥɚɟɬ ɷɬɨɬ ɫɢɦɜɨɥ ɢɡɥɢɲɧɟ ɨɛɴɟɦɧɵɦ. 
ɉɨɷɬɨɦɭ ɩɪɢ ɛɨɥɶɲɨɦ ɤɨɥɢɱɟɫɬɜɟ ɪɚɡɜɟɪɧɭɬɵɯ ɧɚ ɭɡɥɟ ɤɨɦɩɨɧɟɧɬɨɜ 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɭɸ ɢɧɮɨɪɦɚɰɢɸ ɦɨɠɧɨ ɩɪɟɞɫɬɚɜɢɬɶ ɜ ɮɨɪɦɟ ɨɬɧɨɲɟɧɢɹ 
ɡɚɜɢɫɢɦɨɫɬɢ (ɪɢɫ..6). 

Ɋɚɡɪɚɛɨɬɤɚ ɬɚɤ ɧɚɡɵɜɚɟɦɵɯ ɜɫɬɪɨɟɧɧɵɯ ɫɢɫɬɟɦ ɪɟɚɥɶɧɨɝɨ ɜɪɟɦɟɧɢ 
ɩɪɟɞɩɨɥɚɝɚɟɬ ɧɟ ɬɨɥɶɤɨ ɫɨɡɞɚɧɢɟ ɩɪɨɝɪɚɦɦɧɨɝɨ ɤɨɞɚ, ɧɨ ɢ ɫɨɝɥɚɫɨɜɚɧɢɟ 
ɦɟɠɞɭ ɫɨɛɨɣ ɜɫɟɯ ɚɩɩɚɪɚɬɧɵɯ ɫɪɟɞɫɬɜ ɢ ɦɟɯɚɧɢɱɟɫɤɢɯ ɭɫɬɪɨɣɫɬɜ. ȼ 
ɤɚɱɟɫɬɜɟ ɩɪɢɦɟɪɚ ɪɚɫɫɦɨɬɪɢɦ ɮɪɚɝɦɟɧɬ ɦɨɞɟɥɢ ɭɩɪɚɜɥɟɧɢɹ ɭɞɚɥɟɧɧɵɦ 
ɦɟɯɚɧɢɱɟɫɤɢɦ ɫɪɟɞɫɬɜɨɦ ɬɢɩɚ ɬɪɚɧɫɩɨɪɬɧɨɣ ɩɥɚɬɮɨɪɦɵ. Ɍɚɤɚɹ 
ɩɥɚɬɮɨɪɦɚ ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ ɩɟɪɟɦɟɳɟɧɢɹ ɜ ɚɝɪɟɫɫɢɜɧɵɯ ɫɪɟɞɚɯ, ɝɞɟ 
ɩɪɢɫɭɬɫɬɜɢɟ ɱɟɥɨɜɟɤɚ ɧɟɜɨɡɦɨɠɧɨ ɜ ɫɢɥɭ ɰɟɥɨɝɨ ɪɹɞɚ ɮɢɡɢɱɟɫɤɢɯ 
ɩɪɢɱɢɧ. 

 
Ɋɢɫ. 16. Ⱦɢɚɝɪɚɦɦɚ ɪɚɡɜɟɪɬɵɜɚɧɢɹ ɫ ɨɬɧɨɲɟɧɢɟɦ ɡɚɜɢɫɢɦɨɫɬɢ 

ɦɟɠɞɭ ɭɡɥɨɦ ɢ ɪɚɡɜɟɪɧɭɬɵɦɢ ɧɚ ɧɟɦ ɤɨɦɩɨɧɟɧɬɚɦɢ 
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Пɪɢɦɟɪ ɩɨɫɬɪɨɟɧɢя ɞɢɚɝɪɚɦɦы ɪɚɡɜɟɪɬыɜɚɧɢя ɫɢɫɬɟɦы 
ɭɩɪɚɜɥɟɧɢя ɛɚɧɤɨɦɚɬɨɦ 

ɉɪɨɞɨɥɠɚɹ ɪɚɫɫɦɨɬɪɟɧɢɟ ɫɤɜɨɡɧɨɝɨ ɩɪɢɦɟɪɚ ɦɨɞɟɥɢ ɫɢɫɬɟɦɵ 
ɭɩɪɚɜɥɟɧɢɹ ɛɚɧɤɨɦɚɬɨɦ, ɩɨɫɬɪɨɢɦ ɞɢɚɝɪɚɦɦɭ ɪɚɡɜɟɪɬɵɜɚɧɢɹ ɞɥɹ 
ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɮɢɡɢɱɟɫɤɨɣ ɫɬɪɭɤɬɭɪɵ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ ɩɪɨɝɪɚɦɦɧɨɣ 
ɫɢɫɬɟɦɵ. ȼ ɪɚɦɤɚɯ ɪɚɡɪɚɛɚɬɵɜɚɟɦɨɣ ɦɨɞɟɥɢ ɦɨɠɟɬ ɛɵɬɶ ɩɨɫɬɪɨɟɧɚ 
ɟɞɢɧɫɬɜɟɧɧɚɹ ɞɢɚɝɪɚɦɦɚ ɪɚɡɜɟɪɬɵɜɚɧɢɹ, ɧɚ ɤɨɬɨɪɨɣ ɫɥɟɞɭɟɬ ɢɡɨɛɪɚɡɢɬɶ 
ɨɬɞɟɥɶɧɵɟ ɭɡɥɵ ɢ ɮɢɡɢɱɟɫɤɢɟ ɤɚɧɚɥɵ ɤɨɦɦɭɧɢɤɚɰɢɢ ɦɟɠɞɭ ɧɢɦɢ. 
ȼɨɡɦɨɠɧɵɣ ɜɚɪɢɚɧɬ ɞɢɚɝɪɚɦɦɵ ɪɚɡɜɟɪɬɵɜɚɧɢɹ ɭɪɨɜɧɹ ɩɪɢɦɟɪɨɜ ɞɥɹ 
ɩɪɨɝɪɚɦɦɧɨɣ ɫɢɫɬɟɦɵ ɭɩɪɚɜɥɟɧɢɹ ɛɚɧɤɨɦɚɬɨɦ ɢɡɨɛɪɚɠɟɧ ɧɚ ɪɢɫ..8. 

 

 
Ɋɢɫ. 8. Ⱦɢɚɝɪɚɦɦɚ ɪɚɡɜɟɪɬɵɜɚɧɢɹ ɫɢɫɬɟɦɵ ɭɩɪɚɜɥɟɧɢɹ ɛɚɧɤɨɦɚɬɨɦ 
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3. ȼɵɩɨɥɧɟɧɢɟ ɪɚɛɨɬɵ 

1. ɂɡɭɱɢɬɶ ɬɟɨɪɟɬɢɱɟɫɤɢɣ ɦɚɬɟɪɢɚɥ. 
2. ɋɨɡɞɚɬɶ ɥɨɝɢɱɟɫɤɭɸ ɦɨɞɟɥɶ ɫɢɫɬɟɦɵ ɜ ɜɢɞɟ ɞɢɚɝɪɚɦɦɵ ɤɨɦɩɨɧɟɧɬɨɜ ɜ 

ɫɪɟɞɟ RКЭТoЧКХ RosО. 
3. ɋɨɡɞɚɬɶ ɞɢɚɝɪɚɦɦɭ   ɪɚɡɦɟɳɟɧɢɹ ɜ ɫɪɟɞɟ  Rational Rose. 

 

4. ɋɨɞɟɪɠɚɧɢɟ ɨɬɱɟɬɚ 

ȼ ɤɚɱɟɫɬɜɟ ɨɬɱɟɬɚ ɨ ɜɵɩɨɥɧɟɧɧɨɣ ɪɚɛɨɬɟ ɩɪɟɞɴɹɜɢɬɟ ɩɪɟɩɨɞɚɜɚɬɟɥɸ: 
1) ɧɚ ɷɤɪɚɧɟ ɜ ɫɪɟɞɟ RКЭТoЧКХ RosО: ɦɨɞɟɥɶ ɞɢɚɝɪɚɦɦɵ 

ɤɨɦɩɨɧɟɧɬɨɜ ɢ ɪɚɡɦɟɳɟɧɢɹ ɩɨ ɢɧɞɢɜɢɞɭɚɥɶɧɨɦɭ ɡɚɞɚɧɢɸ; 
2) ɨɬɱɟɬ ɜ ɩɟɱɚɬɧɨɦ ɜɢɞɟ ɫɨɞɟɪɠɚɳɢɣ: 
 ɡɚɞɚɧɢɟ, 
 ɦɨɞɟɥɶ ɞɢɚɝɪɚɦɦɵ ɤɨɦɩɨɧɟɧɬɨɜ ɢ ɪɚɡɦɟɳɟɧɢɹ ɩɨ 

ɢɧɞɢɜɢɞɭɚɥɶɧɨɦɭ ɡɚɞɚɧɢɸ. 
 

5. Ʉɨɧɬɪɨɥɶɧɵɟ ɜɨɩɪɨɫɵ 

 

1. ɂɡ ɤɚɤɢɯ ɨɫɧɨɜɧɵɯ ɷɥɟɦɟɧɬɨɜ ɫɨɫɬɨɹɬ ɞɢɚɝɪɚɦɦɵ ɤɨɦɩɨɧɟɧɬɨɜ? 

2. ȼ ɤɚɤɨɦ ɫɥɭɱɚɟ ɢɫɩɨɥɶɡɭɸɬɫɹ ɞɢɚɝɪɚɦɦɵ ɤɨɦɩɨɧɟɧɬɨɜ? 

3. ɑɟɦ ɨɬɥɢɱɚɸɬɫɹ ɞɢɚɝɪɚɦɦɵ ɤɨɦɩɨɧɟɧɬɨɜ ɨɬ ɞɢɚɝɪɚɦɦ ɪɚɡɦɟɳɟɧɢɹ? 

4. ɂɡ ɤɚɤɢɯ ɨɫɧɨɜɧɵɯ ɷɥɟɦɟɧɬɨɜ ɫɨɫɬɨɹɬ ɞɢɚɝɪɚɦɦɵ ɪɚɡɦɟɳɟɧɢɹ? 

5. ȼ ɤɚɤɨɦ ɫɥɭɱɚɟ ɢɫɩɨɥɶɡɭɸɬɫɹ ɞɢɚɝɪɚɦɦɵ ɪɚɡɦɟɳɟɧɢɹ? 

6.  ɑɟɦ ɨɬɥɢɱɚɸɬɫɹ ɞɢɚɝɪɚɦɦɵ ɤɨɦɩɨɧɟɧɬɨɜ ɨɬ ɞɢɚɝɪɚɦɦ ɪɚɡɦɟɳɟɧɢɹ? 

  



21 
 

6. Ȼɢɛɥɢɨɝɪɚɮɢɱɟɫɤɢɣ ɫɩɢɫɨɤ 

1. Ɂɨɥɨɬɨɜ, ɋ. ɘ.  ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ ɫɢɫɬɟɦ 
Дɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫЖ : ɭɱɟɛɧɨɟ ɩɨɫɨɛɢɟ / ɋ. ɘ. Ɂɨɥɨɬɨɜ. - Ɍɨɦɫɤ : ɗɥɶ 
Ʉɨɧɬɟɧɬ, 2013. - 88 ɫ. – Ɋɟɠɢɦ ɞɨɫɬɭɩɚ : 
http://biblioclub.ru/index.php?page=book&id=208706 

2. ȼɟɧɞɪɨɜ Ⱥ.Ɇ. ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ 
ɷɤɨɧɨɦɢɱɟɫɤɢɯ ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ ɫɢɫɬɟɦ: ɍɱɟɛɧɢɤ. - Ɇ.: Ɏɢɧɚɧɫɵ ɢ 
ɫɬɚɬɢɫɬɢɤɚ, 2002. - 352 ɫ.  

3. ȼɟɧɞɪɨɜ Ⱥ.Ɇ. ɉɪɚɤɬɢɤɭɦ ɩɨ ɩɪɨɟɤɬɢɪɨɜɚɧɢɸ ɩɪɨɝɪɚɦɦɧɨɝɨ 
ɨɛɟɫɩɟɱɟɧɢɹ ɷɤɨɧɨɦɢɱɟɫɤɢɯ ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ ɫɢɫɬɟɦ: ɍɱɟɛ. ɩɨɫɨɛɢɟ. - 
Ɇ.: Ɏɢɧɚɧɫɵ ɢ ɫɬɚɬɢɫɬɢɤɚ, 2002. - 192 ɫ.  
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