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ɍȾɄ 004.82 (075.8) 
ɋɨɫɬɚɜɢɬɟɥɶ:  Ɍ.ɂ.Ʌɚɩɢɧɚ 

Ɋɟɰɟɧɡɟɧɬ 
Ⱦɨɤɬɨɪ ɬɟɯɧɢɱɟɫɤɢɯ ɧɚɭɤ, ɩɪɨɮɟɫɫɨɪ  ​Р.А.Томакова 

 
ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ ɫɢɫɬɟɦ ​: ɦɟɬɨɞɢɱɟɫɤɢɟ    

ɭɤɚɡɚɧɢɹ ɩɨ ɜɵɩɨɥɧɟɧɢɸ ɥɚɛɨɪɚɬɨɪɧɵɯ ɪɚɛɨɬ / ​ɘɝɨ-Ɂɚɩ. ɝɨɫ. ɭɧ-ɬ;         
ɫɨɫɬ.: Ɍ. ɂ. Ʌɚɩɢɧɚ, Ʉɭɪɫɤ, 2017. 25 ɫ.: ɢɥ. 27, ɬɚɛɥ. 1, Ȼɢɛɥɢɨɝɪ.: ɫ.              
5. 

 
 
ɋɨɞɟɪɠɚɬ ɤɪɚɬɤɢɟ ɬɟɨɪɟɬɢɱɟɫɤɢɟ ɫɜɟɞɟɧɢɹ ɨ ɦɟɬɨɞɚɯ ɪɚɡɪɚɛɨɬɤɢ       

ɞɢɚɝɪɚɦɦ ɤɥɚɫɫɨɜ 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.            
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Ȼɟɫɩɥɚɬɧɨ. 
ɘɝɨ - Ɂɚɩɚɞɧɵɣ ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ ɭɧɢɜɟɪɫɢɬɟɬ. 

305040, ɝ. Ʉɭɪɫɤ, ɭɥ. 50 ɥɟɬ Ɉɤɬɹɛɪɹ, 94. 
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Ʌɚɛɨɪɚɬɨɪɧɚɹ ɪɚɛɨɬɚ №7 
1  Цɟɥɶ ɪɚɛɨɬɵ 

ɉɪɢɨɛɪɟɬɟɧɢɟ ɧɚɜɵɤɨɜ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɢɧɫɬɪɭɦɟɧɬɚɥɶɧɵɯ ɫɪɟɞ     
ɞɥɹ ɪɚɡɪɚɛɨɬɤɢ ɞɢɚɝɪɚɦɦ ɤɥɚɫɫɨɜ ɩɪɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɸ      
ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ ɫɢɫɬɟɦ ɧɚ ɨɫɧɨɜɟ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɧɨɬɚɰɢɣ ɹɡɵɤɚ UML 

 
  2 Ɉɫɧɨɜɧɵɟ ɬɟɨɪɟɬɢɱɟɫɤɢɟ ɩɨɥɨɠɟɧɢɹ 

 
Ⱦɥɹ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɫɢɫɬɟɦ ɧɚ ɥɨɝɢɱɟɫɤɨɦ ɭɪɨɜɧɟ ɢɫɩɨɥɶɡɭɸɬɫɹ       

ɫɥɟɞɭɸɳɢɟ ɜɢɞɵ ɞɢɚɝɪɚɦɦ: 
ɞɢɚɝɪɚɦɦɵ ɤɥɚɫɫɨɜ (class diagrams)​; 
ɞɢɚɝɪɚɦɦɵ ɩɨɜɟɞɟɧɢɹ ɫɢɫɬɟɦɵ (behavior diagrams)​, ɤɨɬɨɪɵɟ      
ɜɤɥɸɱɚɸɬ: 

− ɞɢɚɝɪɚɦɦɵ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ (interaction diagrams) - ​ɞɥɹ      
ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɩɪɨɰɟɫɫɚ ɨɛɦɟɧɚ ɫɨɨɛɳɟɧɢɹɦɢ ɦɟɠɞɭ ɨɛɴɟɤɬɚɦɢ,      
ɤ ɤɨɬɨɪɵɦ ɨɬɧɨɫɹɬɫɹ: 

▪ ɞɢɚɝɪɚɦɦɵ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ (sequence diagrams)​; 
▪ ɤɨɨɩɟɪɚɬɢɜɧɵɟ ɞɢɚɝɪɚɦɦɵ (collaboration diagrams)​; 

− ɞɢɚɝɪɚɦɦɵ ɫɨɫɬɨɹɧɢɣ (statechart diagrams) ​- ɞɥɹ ɦɨɞɟɥɢɪɨɜɚɧɢɹ       
ɩɨɜɟɞɟɧɢɹ ɨɛɴɟɤɬɨɜ ɫɢɫɬɟɦɵ ɩɪɢ ɩɟɪɟɯɨɞɟ ɢɡ ɨɞɧɨɝɨ ɫɨɫɬɨɹɧɢɹ ɜ         
ɞɪɭɝɨɟ; 

− ɞɢɚɝɪɚɦɦɵ ɞɟɹɬɟɥɶɧɨɫɬɟɣ (activity diagrams) ​- ɞɥɹ      
ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɩɨɜɟɞɟɧɢɹ ɫɢɫɬɟɦɵ ɜ ɪɚɦɤɚɯ ɪɚɡɥɢɱɧɵɯ ɜɚɪɢɚɧɬɨɜ       
ɢɫɩɨɥɶɡɨɜɚɧɢɹ, ɢɥɢ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɞɟɹɬɟɥɶɧɨɫɬɟɣ. 
 

2.1  Ⱦɢɚɝɪɚɦɦɵ ɤɥɚɫɫɨɜ 
 
Ⱦɢɚɝɪɚɦɦɚ ɤɥɚɫɫɨɜ ​(class diagrams) ​ɫɥɭɠɢɬ ɞɥɹ ɩɪɟɞɫɬɚɜɥɟɧɢɹ       

ɫɬɚɬɢɱɟɫɤɨɣ ɫɬɪɭɤɬɭɪɵ ɦɨɞɟɥɢ ɫɢɫɬɟɦɵ ɜ ɬɟɪɦɢɧɚɯ ɤɥɚɫɫɨɜ       
ɨɛɴɟɤɬɧɨ-ɨɪɢɟɧɬɢɪɨɜɚɧɧɨɝɨ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ. Ⱦɢɚɝɪɚɦɦɚ ɤɥɚɫɫɨɜ    
ɨɩɪɟɞɟɥɹɟɬ ɬɢɩɵ ɤɥɚɫɫɨɜ ɫɢɫɬɟɦɵ ɢ ɪɚɡɥɢɱɧɨɝɨ ɪɨɞɚ ɫɬɚɬɢɱɟɫɤɢɟ ɫɜɹɡɢ,         
ɤɨɬɨɪɵɟ ɫɭɳɟɫɬɜɭɸɬ ɦɟɠɞɭ ɧɢɦɢ. ɇɚ ɞɢɚɝɪɚɦɦɚɯ ɤɥɚɫɫɨɜ       
ɢɡɨɛɪɚɠɚɸɬɫɹ ɬɚɤɠɟ ɚɬɪɢɛɭɬɵ ɤɥɚɫɫɨɜ, ɨɩɟɪɚɰɢɢ ɤɥɚɫɫɨɜ ɢ       
ɨɝɪɚɧɢɱɟɧɢɹ, ɤɨɬɨɪɵɟ ɧɚɤɥɚɞɵɜɚɸɬɫɹ ɧɚ ɫɜɹɡɢ ɦɟɠɞɭ ɤɥɚɫɫɚɦɢ. 

Ɉɫɧɨɜɧɵɟ ɷɥɟɦɟɧɬɵ ɞɢɚɝɪɚɦɦɵ ɤɥɚɫɫɨɜ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥ. 1. 
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Ɍɚɛɥɢɰɚ 1 – Ɉɫɧɨɜɧɵɟ ɷɥɟɦɟɧɬɵ ɞɢɚɝɪɚɦɦɵ ɤɥɚɫɫɨɜ 
Ƚɪɚɮɢɱɟɫɤɨɟ 

ɢɡɨɛɪɚɠɟɧɢɟ 
ɇɚɡɜɚɧɢɟ 

 

Ʉɥɚɫɫ (class) 

 

ɍɩɪɚɜɥɹɸɳɢɣ ɤɥɚɫɫ (control class) 

 

Ʉɥɚɫɫ-ɫɭɳɧɨɫɬɶ (entity class) 

 

Ƚɪɚɧɢɱɧɵɣ ɤɥɚɫɫ (boundary class) 

 

ɉɚɤɟɬ (package) 

 

ɂɧɬɟɪɮɟɣɫ (Interface) 

 Ɉɞɧɨɧɚɩɪɚɜɥɟɧɧɚɹ ɚɫɫɨɰɢɚɰɢɹ,  
ɫɜɹɡɶ (unidirectional association) 

 Ɉɛɨɛɳɟɧɢɟ (generalization  
relationship) 

 Ⱥɝɪɟɝɢɪɨɜɚɧɢɟ (aggregation  
relationship) 
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 Ʉɨɦɩɨɡɢɰɢɹ (composition  
relationship) 

 Ɉɬɧɨɲɟɧɢɟ ɡɚɜɢɫɢɦɨɫɬɢ  
(dependency or instantiates) 

 ɋɜɹɡɶ ɤɥɚɫɫɚ ɫ ɚɫɫɨɰɢɚɰɢɟɣ    
(association class) 

 Ɋɟɚɥɢɡɚɰɢɹ (realize) 

 ɋɜɹɡɶ ɩɪɢɦɟɱɚɧɢɹ (Anchor Note to     
Item) 

 

ɉɪɢɦɟɱɚɧɢɟ (note) 

ABC ɇɚɞɩɢɫɶ (text box) 
 
Кɥɚɫɫ (​class ​) ɜ ɹɡɵɤɟ UML ɫɥɭɠɢɬ ɞɥɹ ɨɛɨɡɧɚɱɟɧɢɹ ɦɧɨɠɟɫɬɜɚ         

ɨɛɴɟɤɬɨɜ, ɤɨɬɨɪɵɟ ɨɛɥɚɞɚɸɬ ɨɞɢɧɚɤɨɜɨɣ ɫɬɪɭɤɬɭɪɨɣ, ɩɨɜɟɞɟɧɢɟɦ ɢ       
ɨɬɧɨɲɟɧɢɹɦɢ ɫ ɨɛɴɟɤɬɚɦɢ ɢɡ ɞɪɭɝɢɯ ɤɥɚɫɫɨɜ. Ƚɪɚɮɢɱɟɫɤɢ ɤɥɚɫɫ        
ɢɡɨɛɪɚɠɚɟɬɫɹ ɜ ɜɢɞɟ ɩɪɹɦɨɭɝɨɥɶɧɢɤɚ, ɤɨɬɨɪɵɣ ɞɨɩɨɥɧɢɬɟɥɶɧɨ ɦɨɠɟɬ       
ɛɵɬɶ ɪɚɡɞɟɥɟɧ ɝɨɪɢɡɨɧɬɚɥɶɧɵɦɢ ɥɢɧɢɹɦɢ ɧɚ ɪɚɡɞɟɥɵ ɢɥɢ ɫɟɤɰɢɢ (ɪɢɫ.         
1). ȼ ɷɬɢɯ ɪɚɡɞɟɥɚɯ ɦɨɝɭɬ ɭɤɚɡɵɜɚɬɶɫɹ ​ɢɦɹ ɤɥɚɫɫɚ​, ​ɚɬɪɢɛɭɬɵ         
(ɩɟɪɟɦɟɧɧɵɟ) ɢ ​ɨɩɟɪɚɰɢɢ ​ (ɦɟɬɨɞɵ).  

 

 
ɚ ɛ ɜ 

Ɋɢɫɭɧɨɤ 1–Ƚɪɚɮɢɱɟɫɤɨɟ ɢɡɨɛɪɚɠɟɧɢɟ ɤɥɚɫɫɚ ɧɚ ɞɢɚɝɪɚɦɦɟ ɤɥɚɫɫɨɜ  
 
Ɉɛɹɡɚɬɟɥɶɧɵɦ ɷɥɟɦɟɧɬɨɜ ɨɛɨɡɧɚɱɟɧɢɹ ɤɥɚɫɫɚ ɹɜɥɹɟɬɫɹ ɟɝɨ ɢɦɹ. ɇɚ        

ɧɚɱɚɥɶɧɵɯ ɷɬɚɩɚɯ ɪɚɡɪɚɛɨɬɤɢ ɞɢɚɝɪɚɦɦɵ ɨɬɞɟɥɶɧɵɟ ɤɥɚɫɫɵ ɦɨɝɭɬ       
ɨɛɨɡɧɚɱɚɬɶɫɹ ɩɪɨɫɬɵɦ ɩɪɹɦɨɭɝɨɥɶɧɢɤɨɦ ɫ ɭɤɚɡɚɧɢɟɦ ɬɨɥɶɤɨ ɢɦɟɧɢ       
ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɝɨ ɤɥɚɫɫɚ (ɪɢɫ. 1, ɚ). ɉɨ ɦɟɪɟ ɩɪɨɪɚɛɨɬɤɢ ɨɬɞɟɥɶɧɵɯ         
ɤɨɦɩɨɧɟɧɬɨɜ ɞɢɚɝɪɚɦɦɵ ɨɩɢɫɚɧɢɹ ɤɥɚɫɫɨɜ ɞɨɩɨɥɧɹɸɬɫɹ ɚɬɪɢɛɭɬɚɦɢ      
(ɪɢɫ. 1, ɛ) ɢ ɨɩɟɪɚɰɢɹɦɢ (ɪɢɫ. 1, ɜ).  
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ɉɪɟɞɩɨɥɚɝɚɟɬɫɹ, ɱɬɨ ɨɤɨɧɱɚɬɟɥɶɧɵɣ ɜɚɪɢɚɧɬ ɞɢɚɝɪɚɦɦɵ ɫɨɞɟɪɠɢɬ      

ɧɚɢɛɨɥɟɟ ɩɨɥɧɨɟ ɨɩɢɫɚɧɢɟ ɤɥɚɫɫɨɜ, ɤɨɬɨɪɵɟ ɫɨɫɬɨɹɬ ɢɡ ɬɪɟɯ ɪɚɡɞɟɥɨɜ         
ɢɥɢ ɫɟɤɰɢɣ. ɂɧɨɝɞɚ ɜ ɨɛɨɡɧɚɱɟɧɢɹɯ ɤɥɚɫɫɨɜ ɢɫɩɨɥɶɡɭɟɬɫɹ       
ɞɨɩɨɥɧɢɬɟɥɶɧɵɣ ɱɟɬɜɟɪɬɵɣ ɪɚɡɞɟɥ​, ɜ ɤɨɬɨɪɨɦ ɩɪɢɜɨɞɢɬɫɹ      
ɫɟɦɚɧɬɢɱɟɫɤɚɹ ɢɧɮɨɪɦɚɰɢɹ ɫɩɪɚɜɨɱɧɨɝɨ ɯɚɪɚɤɬɟɪɚ ɢɥɢ ɹɜɧɨ      
ɭɤɚɡɵɜɚɸɬɫɹ ɢɫɤɥɸɱɢɬɟɥɶɧɵɟ ɫɢɬɭɚɰɢɢ.  

Ⱦɚɠɟ ɟɫɥɢ ɫɟɤɰɢɹ ɚɬɪɢɛɭɬɨɜ ɢ ɨɩɟɪɚɰɢɣ ɹɜɥɹɟɬɫɹ ɩɭɫɬɨɣ, ɜ         
ɨɛɨɡɧɚɱɟɧɢɢ ɤɥɚɫɫɚ ɨɧɚ ɜɵɞɟɥɹɟɬɫɹ ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ ɥɢɧɢɟɣ, ɱɬɨɛɵ       
ɫɪɚɡɭ ɨɬɥɢɱɢɬɶ ɤɥɚɫɫ ɨɬ ɞɪɭɝɢɯ ɷɥɟɦɟɧɬɨɜ ɹɡɵɤɚ UML. ɉɪɢɦɟɪɵ         
ɝɪɚɮɢɱɟɫɤɨɝɨ ɢɡɨɛɪɚɠɟɧɢɹ ɤɥɚɫɫɨɜ ɧɚ ɞɢɚɝɪɚɦɦɟ ɤɥɚɫɫɨɜ ɩɪɢɜɟɞɟɧɵ ɧɚ        
ɪɢɫ. 2. ȼ ɩɟɪɜɨɦ ɫɥɭɱɚɟ ɞɥɹ ɤɥɚɫɫɚ "ɉɪɹɦɨɭɝɨɥɶɧɢɤ" (ɪɢɫ. 2, ɚ) ɭɤɚɡɚɧɵ            
ɬɨɥɶɤɨ ɟɝɨ ɚɬɪɢɛɭɬɵ — ɬɨɱɤɢ ɧɚ ɤɨɨɪɞɢɧɚɬɧɨɣ ɩɥɨɫɤɨɫɬɢ, ɤɨɬɨɪɵɟ         
ɨɩɪɟɞɟɥɹɸɬ ɟɝɨ ɪɚɫɩɨɥɨɠɟɧɢɟ. Ⱦɥɹ ɤɥɚɫɫɚ "Ɉɤɧɨ" (ɪɢɫ. 2, ɛ) ɭɤɚɡɚɧɵ          
ɬɨɥɶɤɨ ɟɝɨ ɨɩɟɪɚɰɢɢ, ɫɟɤɰɢɹ ɚɬɪɢɛɭɬɨɜ ɨɫɬɚɜɥɟɧɚ ɩɭɫɬɨɣ. Ⱦɥɹ ɤɥɚɫɫɚ         
"ɋɱɟɬ" (ɪɢɫ. 2, ɜ) ɞɨɩɨɥɧɢɬɟɥɶɧɨ ɢɡɨɛɪɚɠɟɧɚ ɱɟɬɜɟɪɬɚɹ ɫɟɤɰɢɹ, ɜ         
ɤɨɬɨɪɨɣ ɭɤɚɡɚɧɨ ɢɫɤɥɸɱɟɧɢɟ — ɨɬɤɚɡ ɨɬ ɨɛɪɚɛɨɬɤɢ ɩɪɨɫɪɨɱɟɧɧɨɣ        
ɤɪɟɞɢɬɧɨɣ ɤɚɪɬɨɱɤɢ.  

 
Ɋɢɫɭɧɨɤ 2– ɉɪɢɦɟɪɵ ɝɪɚɮɢɱɟɫɤɨɝɨ ɢɡɨɛɪɚɠɟɧɢɹ ɤɥɚɫɫɨɜ ɧɚ 

ɞɢɚɝɪɚɦɦɟ 
 
Сɬɟɪɟɨɬɢɩɵ ɤɥɚɫɫɨɜ 
Сɬɟɪɟɨɬɢɩɵ - ɷɬɨ ɦɟɯɚɧɢɡɦ, ɩɨɡɜɨɥɹɸɳɢɣ ɪɚɡɞɟɥɹɬɶ ɤɥɚɫɫɵ ɧɚ        

ɤɚɬɟɝɨɪɢɢ. ȼ ɹɡɵɤɟ UML ɨɫɧɨɜɧɵɦɢ ɫɬɟɪɟɨɬɢɩɚɦɢ ɹɜɥɹɸɬɫɹ: ​Boundary        
(ɝɪɚɧɢɰɚ), ​Entity​ (ɫɭɳɧɨɫɬɶ) ɢ ​Control​ (ɭɩɪɚɜɥɟɧɢɟ). 

Гɪɚɧɢɱɧɵɟ ɤɥɚɫɫɵ ​(​boundary classes ​) - ɷɬɨ ɤɥɚɫɫɵ, ɤɨɬɨɪɵɟ        
ɪɚɫɩɨɥɨɠɟɧɵ ɧɚ ɝɪɚɧɢɰɟ ɫɢɫɬɟɦɵ ɢ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ. Ɉɧɢ ɜɤɥɸɱɚɸɬ         
ɜɫɟ ɮɨɪɦɵ, ɨɬɱɟɬɵ, ɢɧɬɟɪɮɟɣɫɵ ɫ ɚɩɩɚɪɚɬɭɪɨɣ (ɬɚɤɨɣ, ɤɚɤ ɩɪɢɧɬɟɪɵ         
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ɢɥɢ ɫɤɚɧɟɪɵ) ɢ ɢɧɬɟɪɮɟɣɫɵ ɫ ɞɪɭɝɢɦɢ ɫɢɫɬɟɦɚɦɢ. 
Ⱦɥɹ ɬɨɝɨ ɱɬɨɛɵ ɧɚɣɬɢ ɝɪɚɧɢɱɧɵɟ ɤɥɚɫɫɵ, ɧɚɞɨ ɢɫɫɥɟɞɨɜɚɬɶ        

ɞɢɚɝɪɚɦɦɵ ɜɚɪɢɚɧɬɨɜ ɢɫɩɨɥɶɡɨɜɚɧɢɹ. Ʉɚɠɞɨɦɭ ɜɡɚɢɦɨɞɟɣɫɬɜɢɸ ɦɟɠɞɭ      
ɞɟɣɫɬɜɭɸɳɢɦ ɥɢɰɨɦ ɢ ɜɚɪɢɚɧɬɨɦ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɞɨɥɠɟɧ      
ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ ɩɨ ɤɪɚɣɧɟɣ ɦɟɪɟ ɨɞɢɧ ɝɪɚɧɢɱɧɵɣ ɤɥɚɫɫ. ɂɦɟɧɧɨ ɬɚɤɨɣ         
ɤɥɚɫɫ ɩɨɡɜɨɥɹɟɬ ɞɟɣɫɬɜɭɸɳɟɦɭ ɥɢɰɭ ɜɡɚɢɦɨɞɟɣɫɬɜɨɜɚɬɶ ɫ ɫɢɫɬɟɦɨɣ. 

Кɥɚɫɫɵ-ɫɭщɧɨɫɬɢ ​(​entity classes ​) ɨɬɪɚɠɚɸɬ ɨɫɧɨɜɧɵɟ ɩɨɧɹɬɢɹ      
(ɚɛɫɬɪɚɤɰɢɢ) ɩɪɟɞɦɟɬɧɨɣ ɨɛɥɚɫɬɢ ɢ, ɤɚɤ ɩɪɚɜɢɥɨ, ɫɨɞɟɪɠɚɬ ɯɪɚɧɢɦɭɸ        
ɢɧɮɨɪɦɚɰɢɸ. ​Ɉɛɵɱɧɨ ɞɥɹ ɤɚɠɞɨɝɨ ɤɥɚɫɫɚ-ɫɭɳɧɨɫɬɢ ɫɨɡɞɚɸɬ ɬɚɛɥɢɰɭ ɜ        
ɛɚɡɟ ɞɚɧɧɵɯ. 

Уɩɪɚɜɥɹɸщɢɟ ɤɥɚɫɫɵ ​(​control classes ​) ɨɬɜɟɱɚɸɬ ɡɚ ɤɨɨɪɞɢɧɚɰɢɸ       
ɞɟɣɫɬɜɢɣ ɞɪɭɝɢɯ ɤɥɚɫɫɨɜ. Ɉɛɵɱɧɨ ɭ ɤɚɠɞɨɝɨ ɜɚɪɢɚɧɬɚ ɢɫɩɨɥɶɡɨɜɚɧɢɹ        
ɢɦɟɟɬɫɹ ɨɞɢɧ ɭɩɪɚɜɥɹɸɳɢɣ ɤɥɚɫɫ, ɤɨɧɬɪɨɥɢɪɭɸɳɢɣ     
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ ɫɨɛɵɬɢɣ ɷɬɨɝɨ ɜɚɪɢɚɧɬɚ ɢɫɩɨɥɶɡɨɜɚɧɢɹ.     
ɍɩɪɚɜɥɹɸɳɢɣ ɤɥɚɫɫ ɨɬɜɟɱɚɟɬ ɡɚ ɤɨɨɪɞɢɧɚɰɢɸ, ɧɨ ɫɚɦ ɧɟ ɧɟɫɟɬ ɜ ɫɟɛɟ           
ɧɢɤɚɤɨɣ ɮɭɧɤɰɢɨɧɚɥɶɧɨɫɬɢ - ɨɫɬɚɥɶɧɵɟ ɤɥɚɫɫɵ ɧɟ ɩɨɫɵɥɚɸɬ ɟɦɭ        
ɛɨɥɶɲɨɝɨ ɤɨɥɢɱɟɫɬɜɚ ɫɨɨɛɳɟɧɢɣ. ȼɦɟɫɬɨ ɷɬɨɝɨ ɨɧ ɫɚɦ ɩɨɫɵɥɚɟɬ        
ɦɧɨɠɟɫɬɜɨ ɫɨɨɛɳɟɧɢɣ. ɍɩɪɚɜɥɹɸɳɢɣ ɤɥɚɫɫ ɩɪɨɫɬɨ ɞɟɥɟɝɢɪɭɟɬ      
ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶ ɞɪɭɝɢɦ ɤɥɚɫɫɚɦ, ɩɨ ɷɬɨɣ ɩɪɢɱɢɧɟ ɟɝɨ ɱɚɫɬɨ ɧɚɡɵɜɚɸɬ         
ɤɥɚɫɫɨɦ-ɦɟɧɟɞɠɟɪɨɦ. 

ȼ ɫɢɫɬɟɦɟ ɦɨɝɭɬ ɛɵɬɶ ɢ ɞɪɭɝɢɟ ɭɩɪɚɜɥɹɸɳɢɟ ɤɥɚɫɫɵ, ɨɛɳɢɟ ɞɥɹ          
ɧɟɫɤɨɥɶɤɢɯ ɜɚɪɢɚɧɬɨɜ ɢɫɩɨɥɶɡɨɜɚɧɢɹ. ɇɚɩɪɢɦɟɪ ɤɥɚɫɫ ​SecurityManager      
(ɦɟɧɟɞɠɟɪ ɛɟɡɨɩɚɫɧɨɫɬɢ), ɨɬɜɟɱɚɸɳɢɣ ɡɚ ɤɨɧɬɪɨɥɶ ɫɨɛɵɬɢɣ, ɫɜɹɡɚɧɧɵɯ       
ɫ ɛɟɡɨɩɚɫɧɨɫɬɶɸ. Ʉɥɚɫɫ ​Transaction-Manager (ɦɟɧɟɞɠɟɪ ɬɪɚɧɡɚɤɰɢɣ)      
ɡɚɧɢɦɚɟɬɫɹ ɤɨɨɪɞɢɧɚɰɢɟɣ ɫɨɨɛɳɟɧɢɣ, ɨɬɧɨɫɹɳɢɯɫɹ ɤ ɬɪɚɧɡɚɤɰɢɹɦ ɫ       
ɛɚɡɨɣ ɞɚɧɧɵɯ. Ɇɨɝɭɬ ɛɵɬɶ ɢ ɞɪɭɝɢɟ ɦɟɧɟɞɠɟɪɵ ɞɥɹ ɪɚɛɨɬɵ ɫ ɞɪɭɝɢɦɢ           
ɷɥɟɦɟɧɬɚɦɢ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ ɫɢɫɬɟɦɵ, ɬɚɤɢɦɢ, ɤɚɤ ɪɚɡɞɟɥɟɧɢɟ      
ɪɟɫɭɪɫɨɜ, ɪɚɫɩɪɟɞɟɥɟɧɧɚɹ ɨɛɪɚɛɨɬɤɚ ɞɚɧɧɵɯ ɢɥɢ ɨɛɪɚɛɨɬɤɚ ɨɲɢɛɨɤ. 

ɉɨɦɢɦɨ ɭɩɨɦɹɧɭɬɵɯ ɜɵɲɟ ɫɬɟɪɟɨɬɢɩɨɜ ɦɨɠɧɨ ɫɨɡɞɚɜɚɬɶ ɢ ɫɜɨɢ        
ɫɨɛɫɬɜɟɧɧɵɟ. 

Ⱥɬɪɢɛɭɬɵ 
Аɬɪɢɛɭɬ (​attribute​) ɤɥɚɫɫɚ - ɷɬɨ ɷɥɟɦɟɧɬ ɢɧɮɨɪɦɚɰɢɢ, ɫɜɹɡɚɧɧɵɣ        

ɫ ɤɥɚɫɫɨɦ. Ⱥɬɪɢɛɭɬ ɫɥɭɠɢɬ ɞɥɹ ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɨɬɞɟɥɶɧɨɝɨ ɫɜɨɣɫɬɜɚ ɢɥɢ         
ɩɪɢɡɧɚɤɚ, ɤɨɬɨɪɵɣ ɹɜɥɹɟɬɫɹ ɨɛɳɢɦ ɞɥɹ ɜɫɟɯ ɨɛɴɟɤɬɨɜ ɞɚɧɧɨɝɨ ɤɥɚɫɫɚ.         
ɇɚɩɪɢɦɟɪ, ɭ ɤɥɚɫɫɚ ​Company (Ʉɨɦɩɚɧɢɹ) ɦɨɝɭɬ ɛɵɬɶ ɚɬɪɢɛɭɬɵ ​Name         
(ɇɚɡɜɚɧɢɟ), ​Address (Ⱥɞɪɟɫ) ɢ ​NumberOfEmployees (Чɢɫɥɨ ɫɥɭɠɚɳɢɯ).       
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Ⱥɬɪɢɛɭɬɵ ɡɚɩɢɫɵɜɚɸɬɫɹ ɜɨ ɜɬɨɪɨɣ ɫɜɟɪɯɭ ɫɟɤɰɢɢ ɩɪɹɦɨɭɝɨɥɶɧɢɤɚ       
ɤɥɚɫɫɚ.  

Ɉɩɟɪɚɰɢɢ 
Оɩɟɪɚɰɢɹ (​operation ​) – ɷɬɨ ɧɟɤɨɬɨɪɵɣ ɫɟɪɜɢɫ, ɤɨɬɨɪɵɣ       

ɩɪɟɞɨɫɬɚɜɥɹɟɬ ɤɚɠɞɵɣ ɷɤɡɟɦɩɥɹɪ ɢɥɢ ɨɛɴɟɤɬ ɤɥɚɫɫɚ ɩɨ ɬɪɟɛɨɜɚɧɢɸ        
ɫɜɨɢɯ ɤɥɢɟɧɬɨɜ (ɞɪɭɝɢɯ ɨɛɴɟɤɬɨɜ, ɜ ɬɨɦ ɱɢɫɥɟ ɢ ɷɤɡɟɦɩɥɹɪɨɜ ɞɚɧɧɨɝɨ          
ɤɥɚɫɫɚ). ​Ɉɩɟɪɚɰɢɢ ​ɪɟɚɥɢɡɭɸɬ ɫɜɹɡɚɧɧɨɟ ɫ ɤɥɚɫɫɨɦ ɩɨɜɟɞɟɧɢɟ. Ɉɩɟɪɚɰɢɹ        
ɜɤɥɸɱɚɟɬ ɬɪɢ ɱɚɫɬɢ - ​ɢɦɹ​, ​ɩɚɪɚɦɟɬɪɵ ɢ ​ɬɢɩ ɜɨɡɜɪɚɳɚɟɦɨɝɨ ɡɧɚɱɟɧɢɹ​.          
ɉɚɪɚɦɟɬɪɵ - ɷɬɨ ɚɪɝɭɦɟɧɬɵ, ɩɨɥɭɱɚɟɦɵɟ ɨɩɟɪɚɰɢɟɣ «ɧɚ ɜɯɨɞɟ». Ɍɢɩ         
ɜɨɡɜɪɚɳɚɟɦɨɝɨ ɡɧɚɱɟɧɢɹ ɨɬɧɨɫɢɬɫɹ ɤ ɪɟɡɭɥɶɬɚɬɭ ɞɟɣɫɬɜɢɹ ɨɩɟɪɚɰɢɢ.       
Ɉɩɟɪɚɰɢɢ ​ ​ɡɚɩɢɫɵɜɚɸɬɫɹ ɜ ɬɪɟɬɶɟɣ ɫɟɤɰɢɢ ɩɪɹɦɨɭɝɨɥɶɧɢɤɚ ɤɥɚɫɫɚ. 

Ɇɟɯɚɧɢɡɦ ɩɚɤɟɬɨɜ 
ɉɚɤɟɬɵ ɩɪɢɦɟɧɹɸɬ, ɱɬɨɛɵ ɫɝɪɭɩɩɢɪɨɜɚɬɶ ɤɥɚɫɫɵ, ɨɛɥɚɞɚɸɳɢɟ      

ɧɟɤɨɬɨɪɨɣ ɨɛɳɧɨɫɬɶɸ. ɋɭɳɟɫɬɜɭɟɬ ɧɟɫɤɨɥɶɤɨ ɧɚɢɛɨɥɟɟ     
ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɵɯ ɩɨɞɯɨɞɨɜ ɤ ɝɪɭɩɩɢɪɨɜɤɟ. ȼɨ-ɩɟɪɜɵɯ, ɦɨɠɧɨ      
ɝɪɭɩɩɢɪɨɜɚɬɶ ɢɯ ɩɨ ɫɬɟɪɟɨɬɢɩɭ. ȼ ɬɚɤɨɦ ɫɥɭɱɚɟ ɩɨɥɭɱɚɟɬɫɹ ɨɞɢɧ ɩɚɤɟɬ          
ɫ ɤɥɚɫɫɚɦɢ-ɫɭɳɧɨɫɬɹɦɢ, ɨɞɢɧ ɫ ɝɪɚɧɢɱɧɵɦɢ ɤɥɚɫɫɚɦɢ, ɨɞɢɧ ɫ        
ɭɩɪɚɜɥɹɸɳɢɦɢ ɤɥɚɫɫɚɦɢ ɢ ɬ.ɞ. ɗɬɨɬ ɩɨɞɯɨɞ ɦɨɠɟɬ ɛɵɬɶ ɩɨɥɟɡɟɧ ɫ          
ɬɨɱɤɢ ɡɪɟɧɢɹ ɪɚɡɦɟɳɟɧɢɹ ɝɨɬɨɜɨɣ ɫɢɫɬɟɦɵ, ɩɨɫɤɨɥɶɤɭ ɜɫɟ ɧɚɯɨɞɹɳɢɟɫɹ        
ɧɚ ɤɥɢɟɧɬɫɤɢɯ ɦɚɲɢɧɚɯ ɤɨɦɩɨɧɟɧɬɵ ɫ ɝɪɚɧɢɱɧɵɦɢ ɤɥɚɫɫɚɦɢ ɭɠɟ        
ɨɤɚɡɵɜɚɸɬɫɹ ɜ ɨɞɧɨɦ ɩɚɤɟɬɟ. 

Ⱦɪɭɝɨɣ ɩɨɞɯɨɞ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɨɛɴɟɞɢɧɟɧɢɢ ɤɥɚɫɫɨɜ ɩɨ ɢɯ        
ɮɭɧɤɰɢɨɧɚɥɶɧɨɫɬɢ. ɇɚɩɪɢɦɟɪ, ɜ ɩɚɤɟɬɟ ​Security (ɛɟɡɨɩɚɫɧɨɫɬɶ)      
ɫɨɞɟɪɠɚɬɫɹ ɜɫɟ ɤɥɚɫɫɵ, ɨɬɜɟɱɚɸɳɢɟ ɡɚ ɛɟɡɨɩɚɫɧɨɫɬɶ ɩɪɢɥɨɠɟɧɢɹ. ȼ        
ɬɚɤɨɦ ɫɥɭɱɚɟ ɞɪɭɝɢɟ ɩɚɤɟɬɵ ɦɨɝɭɬ ɧɚɡɵɜɚɬɶɫɹ ​Employee Maintenance        
(Ɋɚɛɨɬɚ ɫ ɫɨɬɪɭɞɧɢɤɚɦɢ), ​Reporting (ɉɨɞɝɨɬɨɜɤɚ ɨɬɱɟɬɨɜ) ɢ ​Error        
Handling (Ɉɛɪɚɛɨɬɤɚ ɨɲɢɛɨɤ). ɉɪɟɢɦɭɳɟɫɬɜɨ ɷɬɨɝɨ ɩɨɞɯɨɞɚ      
ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɜɨɡɦɨɠɧɨɫɬɢ ɩɨɜɬɨɪɧɨɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɹ. 

Ɇɟɯɚɧɢɡɦ ɩɚɤɟɬɨɜ ɩɪɢɦɟɧɢɦ ɤ ɥɸɛɵɦ ɷɥɟɦɟɧɬɚɦ ɦɨɞɟɥɢ, ɚ ɧɟ         
ɬɨɥɶɤɨ ɤ ɤɥɚɫɫɚɦ. ȿɫɥɢ ɞɥɹ ɝɪɭɩɩɢɪɨɜɤɢ ɤɥɚɫɫɨɜ ɧɟ ɩɪɢɦɟɧɹɬɶ         
ɧɟɤɨɬɨɪɵɟ ɷɜɪɢɫɬɢɤɢ, ɬɨ ɨɧɚ ɫɬɚɧɨɜɢɬɫɹ ɜɟɫɶɦɚ ɩɪɨɢɡɜɨɥɶɧɨɣ. Ɉɞɧɚ ɢɡ         
ɧɢɯ, ɤɨɬɨɪɚɹ ɜ ɨɫɧɨɜɧɨɦ ɢɫɩɨɥɶɡɭɟɬɫɹ ɜ UML, - ɷɬɨ ɡɚɜɢɫɢɦɨɫɬɶ.          
Ɂɚɜɢɫɢɦɨɫɬɶ ɦɟɠɞɭ ɞɜɭɦɹ ɩɚɤɟɬɚɦɢ ɫɭɳɟɫɬɜɭɟɬ ɜ ɬɨɦ ɫɥɭɱɚɟ, ɟɫɥɢ         
ɦɟɠɞɭ ɥɸɛɵɦɢ ɞɜɭɦɹ ɤɥɚɫɫɚɦɢ ɜ ɩɚɤɟɬɚɯ ɫɭɳɟɫɬɜɭɟɬ ɥɸɛɚɹ        
ɡɚɜɢɫɢɦɨɫɬɶ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ​ɞɢɚɝɪɚɦɦɚ ɩɚɤɟɬɨɜ ​(ɪɢɫ. 13)       
ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɞɢɚɝɪɚɦɦɭ, ɫɨɞɟɪɠɚɳɭɸ ɩɚɤɟɬɵ ɤɥɚɫɫɨɜ ɢ       
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ɡɚɜɢɫɢɦɨɫɬɢ ɦɟɠɞɭ ɧɢɦɢ. ɋɬɪɨɝɨ ɝɨɜɨɪɹ, ɩɚɤɟɬɵ ɢ ɡɚɜɢɫɢɦɨɫɬɢ        
ɹɜɥɹɸɬɫɹ ɷɥɟɦɟɧɬɚɦɢ ɞɢɚɝɪɚɦɦɵ ɤɥɚɫɫɨɜ, ɬ.ɟ. ɞɢɚɝɪɚɦɦɚ ɩɚɤɟɬɨɜ - ɷɬɨ         
ɮɨɪɦɚ ɞɢɚɝɪɚɦɦɵ ɤɥɚɫɫɨɜ. 

 
Ɋɢɫɭɧɨɤ 13–Ⱦɢɚɝɪɚɦɦɚ ɩɚɤɟɬɨɜ 

 
Ɂɚɜɢɫɢɦɨɫɬɶ ɦɟɠɞɭ ɞɜɭɦɹ ɷɥɟɦɟɧɬɚɦɢ ɢɦɟɟɬ ɦɟɫɬɨ ɜ ɬɨɦ ɫɥɭɱɚɟ,         

ɟɫɥɢ ɢɡɦɟɧɟɧɢɹ ɜ ɨɩɪɟɞɟɥɟɧɢɢ ɨɞɧɨɝɨ ɷɥɟɦɟɧɬɚ ɦɨɝɭɬ ɩɨɜɥɟɱɶ ɡɚ ɫɨɛɨɣ          
ɢɡɦɟɧɟɧɢɹ ɜ ɞɪɭɝɨɦ. Чɬɨ ɤɚɫɚɟɬɫɹ ɤɥɚɫɫɨɜ, ɬɨ ɩɪɢɱɢɧɵ ɞɥɹ         
ɡɚɜɢɫɢɦɨɫɬɟɣ ɦɨɝɭɬ ɛɵɬɶ ɫɚɦɵɦɢ ɪɚɡɧɵɦɢ: ɨɞɢɧ ɤɥɚɫɫ ɩɨɫɵɥɚɟɬ        
ɫɨɨɛɳɟɧɢɟ ɞɪɭɝɨɦɭ; ɨɞɢɧ ɤɥɚɫɫ ɜɤɥɸɱɚɟɬ ɱɚɫɬɶ ɞɚɧɧɵɯ ɞɪɭɝɨɝɨ ɤɥɚɫɫɚ;         
ɨɞɢɧ ɤɥɚɫɫ ɢɫɩɨɥɶɡɭɟɬ ɞɪɭɝɨɣ ɜ ɤɚɱɟɫɬɜɟ ɩɚɪɚɦɟɬɪɚ ɨɩɟɪɚɰɢɢ. ȿɫɥɢ         
ɤɥɚɫɫ ɦɟɧɹɟɬ ɫɜɨɣ ɢɧɬɟɪɮɟɣɫ, ɬɨ ɥɸɛɨɟ ɫɨɨɛɳɟɧɢɟ, ɤɨɬɨɪɨɟ ɨɧ         
ɩɨɫɵɥɚɟɬ, ɦɨɠɟɬ ɭɬɪɚɬɢɬɶ ɫɜɨɸ ɫɢɥɭ. 

ɉɚɤɟɬɵ ɧɟ ɞɚɸɬ ɨɬɜɟɬɚ ɧɚ ɜɨɩɪɨɫ, ɤɚɤɢɦ ɨɛɪɚɡɨɦ ɦɨɠɧɨ         
ɭɦɟɧɶɲɢɬɶ ɤɨɥɢɱɟɫɬɜɨ ɡɚɜɢɫɢɦɨɫɬɟɣ ɜ ɜɚɲɟɣ ɫɢɫɬɟɦɟ, ɨɞɧɚɤɨ ɨɧɢ        
ɩɨɦɨɝɚɸɬ ɜɵɞɟɥɢɬɶ ɷɬɢ ɡɚɜɢɫɢɦɨɫɬɢ, ɚ ɩɨɫɥɟ ɬɨɝɨ ɩɨɪɚɛɨɬɚɬɶ ɧɚɞ         
ɫɧɢɠɟɧɢɟɦ ɢɯ ɤɨɥɢɱɟɫɬɜɚ. Ⱦɢɚɝɪɚɦɦɵ ɩɚɤɟɬɨɜ ɦɨɠɧɨ ɫɱɢɬɚɬɶ       
ɨɫɧɨɜɧɵɦ ɫɪɟɞɫɬɜɨɦ ɭɩɪɚɜɥɟɧɢɹ ɨɛɳɟɣ ɫɬɪɭɤɬɭɪɨɣ ɫɢɫɬɟɦɵ. 

ɉɚɤɟɬɵ ɹɜɥɹɸɬɫɹ ɠɢɡɧɟɧɧɨ ɧɟɨɛɯɨɞɢɦɵɦ ɫɪɟɞɫɬɜɨɦ ɞɥɹ ɛɨɥɶɲɢɯ       
ɩɪɨɟɤɬɨɜ. ɂɯ ɫɥɟɞɭɟɬ ɢɫɩɨɥɶɡɨɜɚɬɶ ɜ ɬɟɯ ɫɥɭɱɚɹɯ, ɤɨɝɞɚ ɞɢɚɝɪɚɦɦɚ         
ɤɥɚɫɫɨɜ, ɨɯɜɚɬɵɜɚɸɳɚɹ ɜɫɸ ɫɢɫɬɟɦɭ ɜ ɰɟɥɨɦ ɢ ɪɚɡɦɟɳɟɧɧɚɹ ɧɚ         
ɟɞɢɧɫɬɜɟɧɧɨɦ ɥɢɫɬɟ ɛɭɦɚɝɢ ɮɨɪɦɚɬɚ Ⱥ4, ɫɬɚɧɨɜɢɬɫɹ ɧɟɱɢɬɚɟɦɨɣ. 

Иɧɬɟɪɮɟɣɫɵ.  
Иɧɬɟɪɮɟɣɫ (​interface​) ɹɜɥɹɟɬɫɹ ɫɩɟɰɢɚɥɶɧɵɦ ɫɥɭɱɚɟɦ ɤɥɚɫɫɚ, ɭ       

ɤɨɬɨɪɨɝɨ ɢɦɟɸɬɫɹ ɬɨɥɶɤɨ ɨɩɟɪɚɰɢɢ ɢ ɨɬɫɭɬɫɬɜɭɸɬ ɚɬɪɢɛɭɬɵ. Ⱦɥɹ ɟɝɨ         
ɢɡɨɛɪɚɠɟɧɢɹ ɢɫɩɨɥɶɡɭɟɬɫɹ ɫɩɟɰɢɚɥɶɧɵɣ ɝɪɚɮɢɱɟɫɤɢɣ ɫɢɦɜɨɥ —      
ɩɪɹɦɨɭɝɨɥɶɧɢɤ ɤɥɚɫɫɚ ɫɨ ɫɬɟɪɟɨɬɢɩɨɦ ​<<interface>> (ɪɢɫ. 14). ɉɪɢ ɷɬɨɦ         
ɫɟɤɰɢɹ ɚɬɪɢɛɭɬɨɜ ɭ ɩɪɹɦɨɭɝɨɥɶɧɢɤɚ ɨɬɫɭɬɫɬɜɭɟɬ, ɚ ɭɤɚɡɵɜɚɟɬɫɹ ɬɨɥɶɤɨ        
ɫɟɤɰɢɹ ɨɩɟɪɚɰɢɣ.  
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ɚ) ɛ) 

Ɋɢɫɭɧɨɤ 14– ɉɪɢɦɟɪ ɝɪɚɮɢɱɟɫɤɨɝɨ ɢɡɨɛɪɚɠɟɧɢɹ ɢɧɬɟɪɮɟɣɫɚ  
ɧɚ ɞɢɚɝɪɚɦɦɟ ɤɥɚɫɫɨɜ  

ɉɪɢɦɟɪ:  
Ⱦɢɚɝɪɚɦɦɚ ɤɥɚɫɫɨɜ ɞɥɹ ɜɚɪɢɚɧɬɚ ɢɫɩɨɥɶɡɨɜɚɧɢɹ «ɋɧɹɬɶ ɞɟɧɶɝɢ ɫɨ        

ɫɱɟɬɚ» ɩɨɤɚɡɚɧɚ ɧɚ ɪɢɫ. 15.  
ɇɚ ɷɬɨɣ ɞɢɚɝɪɚɦɦɟ ɤɥɚɫɫɨɜ ɩɨɤɚɡɚɧɵ ɫɜɹɡɢ ɦɟɠɞɭ ɤɥɚɫɫɚɦɢ,        

ɪɟɚɥɢɡɭɸɳɢɦɢ ɜɚɪɢɚɧɬ ɢɫɩɨɥɶɡɨɜɚɧɢɹ «​Сɧɹɬɶ ɞɟɧɶɝɢ ɫɨ ɫɱɟɬɚ​». ȼ        
ɷɬɨɦ ɩɪɨɰɟɫɫɟ ɡɚɞɟɣɫɬɜɨɜɚɧɵ ɱɟɬɵɪɟ ɤɥɚɫɫɚ: ​Card Reader (ɭɫɬɪɨɣɫɬɜɨ        
ɞɥɹ ɱɬɟɧɢɹ ɤɚɪɬɨɱɟɤ), ​Account (ɫɱɟɬ), ​ATM Screen (ɷɤɪɚɧ ATM) ɢ ​Cash           
Dispenser (ɤɚɫɫɨɜɵɣ ɚɩɩɚɪɚɬ). Ʉɚɠɞɵɣ ɤɥɚɫɫ ɧɚ ɞɢɚɝɪɚɦɦɟ ɜɵɝɥɹɞɢɬ ɜ         
ɜɢɞɟ ɩɪɹɦɨɭɝɨɥɶɧɢɤɚ, ɪɚɡɞɟɥɟɧɧɨɝɨ ɧɚ ɬɪɢ ɱɚɫɬɢ. ȼ ɩɟɪɜɨɣ ɫɨɞɟɪɠɢɬɫɹ         
ɢɦɹ ɤɥɚɫɫɚ, ɜɨ ɜɬɨɪɨɣ - ɟɝɨ ɚɬɪɢɛɭɬɵ. ȼ ɩɨɫɥɟɞɧɟɣ ɱɚɫɬɢ ɫɨɞɟɪɠɚɬɫɹ           
ɨɩɟɪɚɰɢɢ ɤɥɚɫɫɚ, ɨɬɪɚɠɚɸɳɢɟ ɟɝɨ ɩɨɜɟɞɟɧɢɟ (ɞɟɣɫɬɜɢɹ, ɜɵɩɨɥɧɹɟɦɵɟ       
ɤɥɚɫɫɨɦ). 

ɋɜɹɡɵɜɚɸɳɢɟ ɤɥɚɫɫɵ ɥɢɧɢɢ ɨɬɪɚɠɚɸɬ ɜɡɚɢɦɨɞɟɣɫɬɜɢɟ ɦɟɠɞɭ      
ɤɥɚɫɫɚɦɢ. Ɍɚɤ, ɤɥɚɫɫ ​Account ɫɜɹɡɚɧ ɫ ɤɥɚɫɫɨɦ ​ATM Screen ​, ɩɨɬɨɦɭ ɱɬɨ           
ɨɧɢ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɫɨɨɛɳɚɸɬɫɹ ɢ ɜɡɚɢɦɨɞɟɣɫɬɜɭɸɬ ɞɪɭɝ ɫ ɞɪɭɝɨɦ.        
Ʉɥɚɫɫ ​Card Reader ɧɟ ɫɜɹɡɚɧ ɫ ɤɥɚɫɫɨɦ ​Cash Dispenser ​, ɩɨɫɤɨɥɶɤɭ ɨɧɢ           
ɧɟ ɫɨɨɛɳɚɸɬɫɹ ɞɪɭɝ ɫ ɞɪɭɝɨɦ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ. 
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Ɋɢɫɭɧɨɤ 15– Ⱦɢɚɝɪɚɦɦɚ ɤɥɚɫɫɨɜ ɞɥɹ ɜɚɪɢɚɧɬɚ ɢɫɩɨɥɶɡɨɜɚɧɢɹ  

«ɋɧɹɬɶ ɞɟɧɶɝɢ ɫɨ ɫɱɟɬɚ» 
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 3 ɉɨɪɹɞɨɤ ɜɵɩɨɥɧɟɧɢɹ ɪɚɛɨɬɵ  
 
ɉɪɢɧɹɬɢɟ ɫɨɝɥɚɲɟɧɢɣ ɩɨ ɦɨɞɟɥɢɪɨɜɚɧɢɸ ɜɤɥɸɱɚɟɬ: 

− ɢɫɩɨɥɶɡɭɟɦɵɟ ɞɢɚɝɪɚɦɦɵ ɢ ɷɥɟɦɟɧɬɵ ɦɨɞɟɥɢ; 
− ɩɪɚɜɢɥɚ ɢɯ ɩɪɢɦɟɧɟɧɢɹ; 
− ɫɨɝɥɚɲɟɧɢɹ ɩɨ ɢɦɟɧɨɜɚɧɢɸ ɷɥɟɦɟɧɬɨɜ; 
− ɨɪɝɚɧɢɡɚɰɢɸ ɦɨɞɟɥɢ (ɩɚɤɟɬɵ). 
ɉɪɢɦɟɪ ɫɨɝɥɚɲɟɧɢɣ ɦɨɞɟɥɢɪɨɜɚɧɢɹ 
− ɂɦɟɧɚ ɜɚɪɢɚɧɬɨɜ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɞɨɥɠɧɵ ɛɵɬɶ ɤɨɪɨɬɤɢɦɢ      

ɝɥɚɝɨɥɶɧɵɦɢ ɮɪɚɡɚɦɢ. 
− Ⱦɥɹ ɤɚɠɞɨɝɨ ɜɚɪɢɚɧɬɚ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɞɨɥɠɟɧ ɛɵɬɶ ɫɨɡɞɚɧ ɩɚɤɟɬ        

Use-Case Realization ​, ɜɤɥɸɱɚɸɳɢɣ: 
ɩɨ ɤɪɚɣɧɟɣ ɦɟɪɟ ɨɞɧɭ ɪɟɚɥɢɡɚɰɢɸ ɜɚɪɢɚɧɬɚ      
ɢɫɩɨɥɶɡɨɜɚɧɢɹ; 
ɞɢɚɝɪɚɦɦɭ «​View Of Participating Classes​» (VOPC). 

− ɂɦɟɧɚ ɤɥɚɫɫɨɜ ɞɨɥɠɧɵ ɛɵɬɶ ɫɭɳɟɫɬɜɢɬɟɥɶɧɵɦɢ,     
ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦɢ ɩɨ ɜɨɡɦɨɠɧɨɫɬɢ ɩɨɧɹɬɢɹɦ ɩɪɟɞɦɟɬɧɨɣ     
ɨɛɥɚɫɬɢ. 

− ɂɦɟɧɚ ɤɥɚɫɫɨɜ ɞɨɥɠɧɵ ɧɚɱɢɧɚɬɶɫɹ ɫ ɡɚɝɥɚɜɧɨɣ ɛɭɤɜɵ. 
− ɂɦɟɧɚ ɚɬɪɢɛɭɬɨɜ ɢ ɨɩɟɪɚɰɢɣ ɞɨɥɠɧɵ ɧɚɱɢɧɚɬɶɫɹ ɫɨ ɫɬɪɨɱɧɨɣ        

ɛɭɤɜɵ. 
− ɋɨɫɬɚɜɧɵɟ ɢɦɟɧɚ ɞɨɥɠɧɵ ɛɵɬɶ ɫɩɥɨɲɧɵɦɢ, ɛɟɡ      

ɩɨɞɱɟɪɤɢɜɚɧɢɣ, ɤɚɠɞɨɟ ɨɬɞɟɥɶɧɨɟ ɫɥɨɜɨ ɞɨɥɠɧɨ ɧɚɱɢɧɚɬɶɫɹ ɫ       
ɡɚɝɥɚɜɧɨɣ ɛɭɤɜɵ. 

Иɞɟɧɬɢɮɢɤɚɰɢɹ ɤɥɸɱɟɜɵɯ ɚɛɫɬɪɚɤɰɢɣ.  
Ɂɚɤɥɸɱɚɟɬɫɹ ɜ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɦ ɨɩɪɟɞɟɥɟɧɢɢ ɤɥɚɫɫɨɜ ɫɢɫɬɟɦɵ      

(ɤɥɚɫɫɨɜ ɚɧɚɥɢɡɚ). ɂɫɬɨɱɧɢɤɢ - ɡɧɚɧɢɟ ɩɪɟɞɦɟɬɧɨɣ ɨɛɥɚɫɬɢ, ɬɪɟɛɨɜɚɧɢɹ        
ɤ ɫɢɫɬɟɦɟ, ɝɥɨɫɫɚɪɢɣ. Ʉɥɚɫɫɵ ɚɧɚɥɢɡɚ ɞɥɹ ɫɢɫɬɟɦɵ ɪɟɝɢɫɬɪɚɰɢɢ        
ɩɨɤɚɡɚɧɵ ɧɚ ɪɢɫ. 16. 
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Ɋɢɫɭɧɨɤ 16– Ʉɥɚɫɫɵ ɚɧɚɥɢɡɚ ɞɥɹ ɫɢɫɬɟɦɵ ɪɟɝɢɫɬɪɚɰɢɢ 

 
Уɩɪɚɠɧɟɧɢɟ 1. Сɨɡɞɚɧɢɟ ɫɬɪɭɤɬɭɪɵ ɦɨɞɟɥɢ ɢ ɤɥɚɫɫɨɜ       

ɚɧɚɥɢɡɚ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɪɟɛɨɜɚɧɢɹɦɢ ɚɪɯɢɬɟɤɬɭɪɧɨɝɨ ɚɧɚɥɢɡɚ 
 
ɋɬɪɭɤɬɭɪɚ ɥɨɝɢɱɟɫɤɨɝɨ ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɛɪɚɭɡɟɪɚ ɞɨɥɠɧɚ ɢɦɟɬɶ      

ɫɥɟɞɭɸɳɢɣ ɜɢɞ (ɪɢɫ. 17). 
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Ɋɢɫɭɧɨɤ 17– ɋɬɪɭɤɬɭɪɚ ɥɨɝɢɱɟɫɤɨɝɨ ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɛɪɚɭɡɟɪɚ 
 
Сɨɡɞɚɧɢɟ ɩɚɤɟɬɨɜ: 
1. Щɟɥɤɧɢɬɟ ɩɪɚɜɨɣ ɤɧɨɩɤɨɣ ɦɵɲɢ ɩɨ ɥɨɝɢɱɟɫɤɨɦɭ      

ɩɪɟɞɫɬɚɜɥɟɧɢɸ (​Logical View​) ɛɪɚɭɡɟɪɚ. 
2. ȼɵɛɟɪɢɬɟ ɩɭɧɤɬ ​New > Package​ ɜ ɨɬɤɪɵɜɲɟɦɫɹ ɦɟɧɸ. 
3. ɇɚɡɨɜɢɬɟ ɧɨɜɵɣ ɩɚɤɟɬ ​Design Model​. 
ɋɨɡɞɚɧɢɟ ɤɥɚɫɫɨɜ ɚɧɚɥɢɡɚ ɢ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ ɞɢɚɝɪɚɦɦɵ ​Key       

Abstractions ​: 
1. Щɟɥɤɧɢɬɟ ɩɪɚɜɨɣ ɤɧɨɩɤɨɣ ɦɵɲɢ ɩɨ ɩɚɤɟɬɭ ​Design Model​. 
2. ȼɵɛɟɪɢɬɟ ɩɭɧɤɬ ​New > Class ɜ ɨɬɤɪɵɜɲɟɦɫɹ ɦɟɧɸ. ɇɨɜɵɣ ɤɥɚɫɫ           

ɩɨɞ ɧɚɡɜɚɧɢɟɦ ​NewClass ​ ɩɨɹɜɢɬɫɹ ɜ ɛɪɚɭɡɟɪɟ. 
3. ȼɵɞɟɥɢɬɟ ɟɝɨ ɢ ɜɜɟɞɢɬɟ ɢɦɹ ​Student​. 
4. ɋɨɡɞɚɣɬɟ ɚɧɚɥɨɝɢɱɧɵɦ ɨɛɪɚɡɨɦ ɤɥɚɫɫɵ ​Professor ​, ​Schedule​,       

Course​ ɢ ​CourseOffering​. 
5. Щɟɥɤɧɢɬɟ ɩɪɚɜɨɣ ɤɧɨɩɤɨɣ ɦɵɲɢ ɩɨ ɩɚɤɟɬɭ ​Design Model​. 
6. ȼɵɛɟɪɢɬɟ ɩɭɧɤɬ ​New > Class Diagram​ ɜ ɨɬɤɪɵɜɲɟɦɫɹ ɦɟɧɸ. 
7. ɇɚɡɨɜɢɬɟ ɧɨɜɭɸ ɞɢɚɝɪɚɦɦɭ ɤɥɚɫɫɨɜ ​Key Abstractions ​. 
8. Чɬɨɛɵ ɪɚɫɩɨɥɨɠɢɬɶ ɜɧɨɜɶ ɫɨɡɞɚɧɧɵɟ ɤɥɚɫɫɵ ɧɚ ɞɢɚɝɪɚɦɦɟ        

ɤɥɚɫɫɨɜ, ɨɬɤɪɨɣɬɟ ɟɟ ɢ ɩɟɪɟɬɚɳɢɬɟ ɤɥɚɫɫɵ ɧɚ ɨɬɤɪɵɬɭɸ ɞɢɚɝɪɚɦɦɭ         
ɦɵɲɶɸ. Ⱦɢɚɝɪɚɦɦɚ ɤɥɚɫɫɨɜ ɞɨɥɠɧɚ ɜɵɝɥɹɞɟɬɶ, ɤɚɤ ɧɚ ɪɢɫ. 16. 

 
3.2  Иɞɟɧɬɢɮɢɤɚɬɨɪɵ ɤɥɚɫɫɨɜ  

ɂɞɟɧɬɢɮɢɤɚɰɢɹ ɤɥɚɫɫɨɜ ɞɥɹ ɜɚɪɢɚɧɬɨɜ ɢɫɩɨɥɶɡɨɜɚɧɢɹ     
ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɧɚ ɨɫɧɨɜɟ ɚɧɚɥɢɡɚ ɩɨɬɨɤɨɜ ɫɨɛɵɬɢɣ ɜɚɪɢɚɧɬɚ       
ɢɫɩɨɥɶɡɨɜɚɧɢɹ. ȼ ɩɨɬɨɤɚɯ ɫɨɛɵɬɢɣ ɜɚɪɢɚɧɬɚ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɜɵɹɜɥɹɸɬɫɹ       
ɤɥɚɫɫɵ ɬɪɟɯ ɬɢɩɨɜ: 

− ɝɪɚɧɢɱɧɵɟ ɤɥɚɫɫɵ (​Boundary​) - ɫɥɭɠɚɬ ɩɨɫɪɟɞɧɢɤɚɦɢ ɩɪɢ       
ɜɡɚɢɦɨɞɟɣɫɬɜɢɢ ɜɧɟɲɧɢɯ ɨɛɴɟɤɬɨɜ ɫ ɫɢɫɬɟɦɨɣ. Ʉɚɤ ɩɪɚɜɢɥɨ, ɞɥɹ        
ɤɚɠɞɨɣ ɩɚɪɵ «ɞɟɣɫɬɜɭɸɳɟɟ ɥɢɰɨ - ɜɚɪɢɚɧɬ ɢɫɩɨɥɶɡɨɜɚɧɢɹ»       
ɨɩɪɟɞɟɥɹɟɬɫɹ ɨɞɢɧ ɝɪɚɧɢɱɧɵɣ ɤɥɚɫɫ. Ɍɢɩɵ ɝɪɚɧɢɱɧɵɯ ɤɥɚɫɫɨɜ:       
ɩɨɥɶɡɨɜɚɬɟɥɶɫɤɢɣ ɢɧɬɟɪɮɟɣɫ (ɨɛɦɟɧ ɢɧɮɨɪɦɚɰɢɟɣ ɫ ɩɨɥɶɡɨɜɚɬɟɥɟɦ, ɛɟɡ       
ɞɟɬɚɥɟɣ ɢɧɬɟɪɮɟɣɫɚ - ɤɧɨɩɨɤ, ɫɩɢɫɤɨɜ, ɨɤɨɧ), ​ɫɢɫɬɟɦɧɵɣ ɢɧɬɟɪɮɟɣɫ ɢ         
ɚɩɩɚɪɚɬɧɵɣ ɢɧɬɟɪɮɟɣɫ (ɢɫɩɨɥɶɡɭɟɦɵɟ ɩɪɨɬɨɤɨɥɵ, ɛɟɡ ɞɟɬɚɥɟɣ ɢɯ       
ɪɟɚɥɢɡɚɰɢɢ); 

− ɤɥɚɫɫɵ-ɫɭщɧɨɫɬɢ (​Entity​) - ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ ɤɥɸɱɟɜɵɟ      
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ɚɛɫɬɪɚɤɰɢɢ (ɩɨɧɹɬɢɹ) ɪɚɡɪɚɛɚɬɵɜɚɟɦɨɣ ɫɢɫɬɟɦɵ. ɂɫɬɨɱɧɢɤɢ ɜɵɹɜɥɟɧɢɹ      
ɤɥɚɫɫɨɜ-ɫɭɳɧɨɫɬɟɣ: ɤɥɸɱɟɜɵɟ ɚɛɫɬɪɚɤɰɢɢ, ɫɨɡɞɚɧɧɵɟ ɜ ɩɪɨɰɟɫɫɟ      
ɚɪɯɢɬɟɤɬɭɪɧɨɝɨ ɚɧɚɥɢɡɚ, ɝɥɨɫɫɚɪɢɣ, ɨɩɢɫɚɧɢɟ ɩɨɬɨɤɨɜ ɫɨɛɵɬɢɣ      
ɜɚɪɢɚɧɬɨɜ ɢɫɩɨɥɶɡɨɜɚɧɢɹ; 

− ɭɩɪɚɜɥɹɸщɢɟ ​ɤɥɚɫɫɵ (​Control​) - ɨɛɟɫɩɟɱɢɜɚɸɬ ɤɨɨɪɞɢɧɚɰɢɸ      
ɩɨɜɟɞɟɧɢɹ ɨɛɴɟɤɬɨɜ ɜ ɫɢɫɬɟɦɟ. Ɇɨɝɭɬ ɨɬɫɭɬɫɬɜɨɜɚɬɶ ɜ ɧɟɤɨɬɨɪɵɯ        
ɜɚɪɢɚɧɬɚɯ ɢɫɩɨɥɶɡɨɜɚɧɢɹ, ɨɝɪɚɧɢɱɢɜɚɸɳɢɯɫɹ ɩɪɨɫɬɵɦɢ    
ɦɚɧɢɩɭɥɹɰɢɹɦɢ ɫ ɯɪɚɧɢɦɵɦɢ ɞɚɧɧɵɦɢ. Ʉɚɤ ɩɪɚɜɢɥɨ, ɞɥɹ ɤɚɠɞɨɝɨ        
ɜɚɪɢɚɧɬɚ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɨɞɢɧ ɭɩɪɚɜɥɹɸɳɢɣ ɤɥɚɫɫ.      
ɉɪɢɦɟɪɵ ɭɩɪɚɜɥɹɸɳɢɯ ɤɥɚɫɫɨɜ: ɦɟɧɟɞɠɟɪ ɬɪɚɧɡɚɤɰɢɣ, ɤɨɨɪɞɢɧɚɬɨɪ      
ɪɟɫɭɪɫɨɜ, ɨɛɪɚɛɨɬɱɢɤ ɨɲɢɛɨɤ. 

ɉɪɢɦɟɪ ɧɚɛɨɪɚ ɤɥɚɫɫɨɜ, ɭɱɚɫɬɜɭɸɳɢɯ ɜ ɪɟɚɥɢɡɚɰɢɢ ɜɚɪɢɚɧɬɚ       
ɢɫɩɨɥɶɡɨɜɚɧɢɹ ​Register for Courses ​, ɩɪɢɜɟɞɟɧ ɧɚ ɪɢɫ. 18. 

 

 
Ɋɢɫɭɧɨɤ 18– Ʉɥɚɫɫɵ, ɭɱɚɫɬɜɭɸɳɢɟ ɜ ɪɟɚɥɢɡɚɰɢɢ ɜɚɪɢɚɧɬɚ 

ɢɫɩɨɥɶɡɨɜɚɧɢɹ  
Register for Courses 
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Уɩɪɚɠɧɟɧɢɟ 2. Сɨɡɞɚɧɢɟ ɤɥɚɫɫɨɜ, ɭɱɚɫɬɜɭɸɳɢɯ ɜ ɪɟɚɥɢɡɚɰɢɢ       

ɜɚɪɢɚɧɬɚ ɢɫɩɨɥɶɡɨɜɚɧɢɹ Register for Courses, ɢ ɞɢɚɝɪɚɦɦɵ ɤɥɚɫɫɨɜ        
«View Of Participating Classes» (VOPC) 

1. Щɟɥɤɧɢɬɟ ɩɪɚɜɨɣ ɤɧɨɩɤɨɣ ɦɵɲɢ ɩɨ ɩɚɤɟɬɭ ​Design Model​. 
2. ȼɵɛɟɪɢɬɟ, ɩɭɧɤɬ ​New > Class ɜ ɨɬɤɪɵɜɲɟɦɫɹ ɦɟɧɸ. ɇɨɜɵɣ          

ɤɥɚɫɫ ɩɨɞ ɧɚɡɜɚɧɢɟɦ ​NewClass ​ ɩɨɹɜɢɬɫɹ ɜ ɛɪɚɭɡɟɪɟ. 
3. ȼɵɞɟɥɢɬɟ ɟɝɨ ɢ ɜɜɟɞɢɬɟ ɢɦɹ ​RegisterForCoursesForm​. 
4. Щɟɥɤɧɢɬɟ ɩɪɚɜɨɣ ɤɧɨɩɤɨɣ ɦɵɲɢ ɩɨ ɤɥɚɫɫɭ       

RegisterForCoursesForm​. 
5. ȼɵɛɟɪɢɬɟ ɩɭɧɤɬ ​Open Specification ​ ɜ ɨɬɤɪɵɜɲɟɦɫɹ ɦɟɧɸ. 
6. ȼ ɩɨɥɟ ɫɬɟɪɟɨɬɢɩɚ ɜɵɛɟɪɢɬɟ ​Boundary​ ɢ ɧɚɠɦɢɬɟ ɧɚ ɤɧɨɩɤɭ ​ОК ​. 
7. ɋɨɡɞɚɣɬɟ ɚɧɚɥɨɝɢɱɧɵɦ ɨɛɪɚɡɨɦ ɤɥɚɫɫɵ ​CourseCatalogSystem ɫɨ       

ɫɬɟɪɟɨɬɢɩɨɦ ​Boundary​ ɢ ​RegistrationController ​ ɫɨ ɫɬɟɪɟɨɬɢɩɨɦ ​Control​. 
8. ɇɚɡɧɚɱɶɬɟ ɤɥɚɫɫɚɦ ​Schedule​, ​CourseOffering ɢ ​Student       

ɫɬɟɪɟɨɬɢɩ ​Entity​. 
9. Щɟɥɤɧɢɬɟ ɩɪɚɜɨɣ ɤɧɨɩɤɨɣ ɦɵɲɢ ɩɨ ɤɨɨɩɟɪɚɰɢɢ ​Register for         

Courses ​ ɜ ɩɚɤɟɬɟ ​Use-Case Realization - Register for Courses​. 
10. ȼɵɛɟɪɢɬɟ ɩɭɧɤɬ ​New > Class Diagram​ ɜ ɨɬɤɪɵɜɲɟɦɫɹ ɦɟɧɸ. 
11. ɇɚɡɨɜɢɬɟ ɧɨɜɭɸ ɞɢɚɝɪɚɦɦɭ ɤɥɚɫɫɨɜ ​VOPC​ (​classes only​). 
12. Ɉɬɤɪɨɣɬɟ ɟɟ ɢ ɩɟɪɟɬɚɳɢɬɟ ɤɥɚɫɫɵ ɧɚ ɨɬɤɪɵɬɭɸ ɞɢɚɝɪɚɦɦɭ ɜ          

ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɪɢɫ. 18. 
 

3.3. Сɨɡɞɚɧɢɟ ɚɬɪɢɛɭɬɨɜ ɢ ɫɜɹɡɟɣ ɦɟɠɞɭ ɤɥɚɫɫɚɦɢ 
  

Уɩɪɚɠɧɟɧɢɟ 3. Ⱦɨɛɚɜɥɟɧɢɟ ɚɬɪɢɛɭɬɨɜ ɤ ɤɥɚɫɫɚɦ  
ɇɚɫɬɪɨɣɤɚ 
1. ȼ ɦɟɧɸ ɦɨɞɟɥɢ ɜɵɛɟɪɢɬɟ ɩɭɧɤɬ ​Tools > Options​. 
2. ɉɟɪɟɣɞɢɬɟ ɧɚ ɜɤɥɚɞɤɭ ​Diagram​. 
3. ɍɛɟɞɢɬɟɫɶ, ɱɬɨ ɮɥɚɠɨɤ ​Show All Attributes ​ ɜɤɥɸɱɟɧ. 
4. ɍɛɟɞɢɬɟɫɶ, ɱɬɨ ɮɥɚɠɤɢ ​Suppress Attributes ɢ ​Suppress        

Operations ​ ɧɟ ɜɤɥɸɱɟɧɵ. 
Ⱦɨɛɚɜɥɟɧɢɟ ɚɬɪɢɛɭɬɨɜ 
1. Щɟɥɤɧɢɬɟ ɩɪɚɜɨɣ ɤɧɨɩɤɨɣ ɦɵɲɢ ɩɨ ɤɥɚɫɫɭ ​Student​. 
2. ȼɵɛɟɪɢɬɟ ɩɭɧɤɬ ​New Attribute​ ɜ ɨɬɤɪɵɜɲɟɦɫɹ ɦɟɧɸ. 
3. ȼɜɟɞɢɬɟ ɧɨɜɵɣ ɚɬɪɢɛɭɬ ​address ​. 
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4. ɇɚɠɦɢɬɟ ɤɥɚɜɢɲɭ <​Enter>​. 
5. ɉɨɜɬɨɪɢɬɟ ɲɚɝɢ 1-4, ɞɨɛɚɜɢɜ ɚɬɪɢɛɭɬɵ ​name​ ɢ ​studentID ​. 
6.Ⱦɨɛɚɜɶɬɟ ɚɬɪɢɛɭɬɵ ɤ ɤɥɚɫɫɚɦ ​CourseOffering​, ​Shedule ɢ       

PrimaryScheduleOfferinglnfo​, ɤɚɤ ɩɨɤɚɡɚɧɨ ɧɚ ɪɢɫ. 19. 
ɋɜɹɡɢ ɦɟɠɞɭ ɤɥɚɫɫɚɦɢ (ɚɫɫɨɰɢɚɰɢɢ) ɨɩɪɟɞɟɥɹɸɬɫɹ ɧɚ ɨɫɧɨɜɟ       

ɞɢɚɝɪɚɦɦ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ. ȿɫɥɢ ɞɜɚ ɨɛɴɟɤɬɚ ɜɡɚɢɦɨɞɟɣɫɬɜɭɸɬ      
(ɨɛɦɟɧɢɜɚɸɬɫɹ ɫɨɨɛɳɟɧɢɹɦɢ), ɦɟɠɞɭ ɧɢɦɢ ɞɨɥɠɧɚ ɫɭɳɟɫɬɜɨɜɚɬɶ ɫɜɹɡɶ       
(ɩɭɬɶ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ). Ⱦɥɹ ɚɫɫɨɰɢɚɰɢɣ ɡɚɞɚɸɬɫɹ ɦɧɨɠɟɫɬɜɟɧɧɨɫɬɶ ɢ,       
ɜɨɡɦɨɠɧɨ, ɧɚɩɪɚɜɥɟɧɢɟ ɧɚɜɢɝɚɰɢɢ. Ɇɨɝɭɬ ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ     
ɦɧɨɠɟɫɬɜɟɧɧɵɟ ɚɫɫɨɰɢɚɰɢɢ, ɚɝɪɟɝɚɰɢɢ ɢ ɤɥɚɫɫɵ ɚɫɫɨɰɢɚɰɢɣ. 

 
Уɩɪɚɠɧɟɧɢɟ 4. Ⱦɨɛɚɜɥɟɧɢɟ ɫɜɹɡɟɣ 

Ⱦɨɛɚɜɢɦ ɫɜɹɡɢ ɤ ɤɥɚɫɫɚɦ, ɩɪɢɧɢɦɚɸɳɢɦ ɭɱɚɫɬɢɟ ɜ ɜɚɪɢɚɧɬɟ        
ɢɫɩɨɥɶɡɨɜɚɧɢɹ ​Register for Courses ​. Ⱦɥɹ ɨɬɨɛɪɚɠɟɧɢɹ ɫɜɹɡɟɣ ɦɟɠɞɭ        
ɤɥɚɫɫɚɦɢ ɩɨɫɬɪɨɢɦ ɬɪɢ ɧɨɜɵɟ ɞɢɚɝɪɚɦɦɵ ɤɥɚɫɫɨɜ ɜ ɤɨɨɩɟɪɚɰɢɢ        
Register for Courses ɩɚɤɟɬɚ ​Use-Case Realization - Register for Courses          
(ɪɢɫ. 20- 22). 

Ⱦɨɛɚɜɥɟɧɵ ɞɜɚ ɧɨɜɵɯ ɤɥɚɫɫɚ - ɩɨɞɤɥɚɫɫɵ ​FulltimeStudent       
(ɋɬɭɞɟɧɬ ɨɱɧɨɝɨ ɨɬɞɟɥɟɧɢɹ) ɢ ​ParttimeStudent (ɋɬɭɞɟɧɬ ɜɟɱɟɪɧɟɝɨ       
ɨɬɞɟɥɟɧɢɹ). 
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Ɋɢɫɭɧɨɤ 19–Ʉɥɚɫɫɵ ɫ ɚɬɪɢɛɭɬɚɦɢ 
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ɇɚ ɞɚɧɧɨɣ ɞɢɚɝɪɚɦɦɟ ɩɨɤɚɡɚɧɵ ɤɥɚɫɫɵ ɚɫɫɨɰɢɚɰɢɣ, ɨɩɢɫɵɜɚɸɳɢɟ       

ɫɜɹɡɢ ɦɟɠɞɭ ɤɥɚɫɫɚɦɢ ​Schedule ɢ ​CourseOffering​, ɢ ɞɨɛɚɜɥɟɧ        
ɫɭɩɟɪɤɥɚɫɫ ​ScheduleOfferinglnfo​. Ⱦɚɧɧɵɟ ɢ ɨɩɟɪɚɰɢɢ, ɫɨɞɟɪɠɚɳɢɟɫɹ ɜ       
ɷɬɨɦ ɤɥɚɫɫɟ (​status - ɤɭɪɫ ɜɤɥɸɱɟɧ ɜ ɝɪɚɮɢɤ ɢɥɢ ɨɬɦɟɧɟɧ), ɨɬɧɨɫɹɬɫɹ ɤɚɤ            
ɤ ɨɫɧɨɜɧɵɦ, ɬɚɤ ɢ ɤ ɚɥɶɬɟɪɧɚɬɢɜɧɵɦ ɤɭɪɫɚɦ, ɜ ɬɨ ɜɪɟɦɹ ɤɚɤ ɨɰɟɧɤɚ            
( ​grade​) ɢ ɨɤɨɧɱɚɬɟɥɶɧɨɟ ɜɤɥɸɱɟɧɢɟ ɤɭɪɫɚ ɜ ɝɪɚɮɢɤ ɦɨɝɭɬ ɢɦɟɬɶ ɦɟɫɬɨ          
ɬɨɥɶɤɨ ɞɥɹ ɨɫɧɨɜɧɵɯ ɤɭɪɫɨɜ. 

 

 



21 
 

Ɋɢɫɭɧɨɤ 20– Ⱦɢɚɝɪɚɦɦɚ ​Entity Classes ​ (ɤɥɚɫɫɵ-ɫɭɳɧɨɫɬɢ) 

 
Ɋɢɫɭɧɨɤ 21– Ⱦɢɚɝɪɚɦɦɚ ​CourseOfferinglnfo 

 
Сɨɡɞɚɧɢɟ ɚɫɫɨɰɢɚɰɢɣ  
Ⱥɫɫɨɰɢɚɰɢɢ ɫɨɡɞɚɸɬ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɧɚ ɞɢɚɝɪɚɦɦɟ ɤɥɚɫɫɨɜ.      

ɉɚɧɟɥɶ ɢɧɫɬɪɭɦɟɧɬɨɜ ɞɢɚɝɪɚɦɦɵ ɤɥɚɫɫɨɜ ɫɨɞɟɪɠɢɬ ɤɧɨɩɤɢ ɞɥɹ       
ɫɨɡɞɚɧɢɹ ɤɚɤ ɨɞɧɨ-, ɬɚɤ ɢ ɞɜɭɧɚɩɪɚɜɥɟɧɧɵɯ ɚɫɫɨɰɢɚɰɢɣ.  

Ⱦɥɹ ɫɨɡɞɚɧɢɹ ɧɚ ɞɢɚɝɪɚɦɦɟ ɤɥɚɫɫɨɜ ɚɫɫɨɰɢɚɰɢɢ ɫɞɟɥɚɣɬɟ       
ɫɥɟɞɭɸɳɟɟ: 

1. ɇɚɠɦɢɬɟ ɧɚ ɩɚɧɟɥɢ ɢɧɫɬɪɭɦɟɧɬɨɜ ɤɧɨɩɤɭ ​Association ​. 
2. ɉɪɨɜɟɞɢɬɟ ɦɵɲɶɸ ɥɢɧɢɸ ɚɫɫɨɰɢɚɰɢɢ ɨɬ ɨɞɧɨɝɨ ɤɥɚɫɫɚ ɤ         

ɞɪɭɝɨɦɭ. 
ɋ ɰɟɥɶɸ ɡɚɞɚɬɶ ɜɨɡɦɨɠɧɨɫɬɢ ​ɧɚɜɢɝɚɰɢɢ ɩɨ ɚɫɫɨɰɢɚɰɢɢ       
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(ɧɚɩɪɚɜɥɟɧɢɹ ɚɫɫɨɰɢɚɰɢɢ) ɧɟɨɛɯɨɞɢɦɨ ɜɵɩɨɥɧɢɬɶ ɫɥɟɞɭɸɳɢɟ     
ɞɟɣɫɬɜɢɹ: 

1. Щɟɥɤɧɢɬɟ ɩɪɚɜɨɣ ɤɧɨɩɤɨɣ ɦɵɲɢ ɩɨ ɫɜɹɡɢ ɫ ɬɨɝɨ ɤɨɧɰɚ, ɧɚ           
ɤɨɬɨɪɨɦ ɯɨɬɢɬɟ ɩɨɤɚɡɚɬɶ ɫɬɪɟɥɤɭ. 

2. ȼɵɛɟɪɢɬɟ ɩɭɧɤɬ ​Navigable​ ɜ ɨɬɤɪɵɜɲɟɦɫɹ ɦɟɧɸ.  
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Ɋɢɫɭɧɨɤ 22– ɉɨɥɧɚɹ ɞɢɚɝɪɚɦɦɚ ɤɥɚɫɫɨɜ ​VOPC ​(ɛɟɡ ɚɬɪɢɛɭɬɨɜ ɢ 

ɨɩɟɪɚɰɢɣ) 
 
 
Ⱦɥɹ ɬɨɝɨ ɱɬɨɛɵ ​ɫɨɡɞɚɬɶ ɪɟɮɥɟɤɫɢɜɧɭɸ ɚɫɫɨɰɢɚɰɢɸ​: 
1. ɇɚ ɩɚɧɟɥɢ ɢɧɫɬɪɭɦɟɧɬɨɜ ɞɢɚɝɪɚɦɦɵ ɧɚɠɦɢɬɟ ɤɧɨɩɤɭ       

Association ​. 
2. ɉɪɨɜɟɞɢɬɟ ɥɢɧɢɸ ɚɫɫɨɰɢɚɰɢɢ ɨɬ ɤɥɚɫɫɚ ɞɨ ɤɚɤɨɝɨ-ɧɢɛɭɞɶ ɦɟɫɬɚ         

ɜɧɟ ɤɥɚɫɫɚ. 
3. Ɉɬɩɭɫɬɢɬɟ ɤɧɨɩɤɭ ɦɵɲɢ. 
4. ɉɪɨɜɟɞɢɬɟ ɥɢɧɢɸ ɚɫɫɨɰɢɚɰɢɢ ɧɚɡɚɞ ɤ ɤɥɚɫɫɭ. 
Сɨɡɞɚɧɢɟ ɚɝɪɟɝɚɰɢɣ 
1. ɇɚɠɦɢɬɟ ɤɧɨɩɤɭ ​Aggregation ​ ɩɚɧɟɥɢ ɢɧɫɬɪɭɦɟɧɬɨɜ. 
2. ɉɪɨɜɟɞɢɬɟ ɥɢɧɢɸ ɚɝɪɟɝɚɰɢɢ ɨɬ ɤɥɚɫɫɚ-ɱɚɫɬɢ ɤ ɰɟɥɨɦɭ. Ⱦɥɹ ɬɨɝɨ          

ɱɬɨɛɵ ɩɨɦɟɫɬɢɬɶ ɧɚ ɞɢɚɝɪɚɦɦɭ ɤɥɚɫɫɨɜ ɪɟɮɥɟɤɫɢɜɧɭɸ ɚɝɪɟɝɚɰɢɸ: 
1. ɇɚ ɩɚɧɟɥɢ ɢɧɫɬɪɭɦɟɧɬɨɜ ɞɢɚɝɪɚɦɦɵ ɧɚɠɦɢɬɟ ɤɧɨɩɤɭ       

Aggregation ​. 
2. ɉɪɨɜɟɞɢɬɟ ɥɢɧɢɸ ɚɝɪɟɝɚɰɢɢ ɨɬ ɤɥɚɫɫɚ ɞɨ ɤɚɤɨɝɨ-ɧɢɛɭɞɶ ɦɟɫɬɚ         

ɜɧɟ ɤɥɚɫɫɚ. 
3. Ɉɬɩɭɫɬɢɬɟ ɤɧɨɩɤɭ ɦɵɲɢ. 
4. ɉɪɨɜɟɞɢɬɟ ɥɢɧɢɸ ɚɝɪɟɝɚɰɢɢ ɧɚɡɚɞ ɤ ɤɥɚɫɫɭ. 
Сɨɡɞɚɧɢɟ ɨɛɨɛɳɟɧɢɣ 
ɉɪɢ ɫɨɡɞɚɧɢɢ ɨɛɨɛɳɟɧɢɹ ɦɨɠɟɬ ɩɨɬɪɟɛɨɜɚɬɶɫɹ ɩɟɪɟɧɟɫɬɢ      

ɧɟɤɨɬɨɪɵɟ ɚɬɪɢɛɭɬɵ ɢɥɢ ɨɩɟɪɚɰɢɢ ɢɡ ɨɞɧɨɝɨ ɤɥɚɫɫɚ ɜ ɞɪɭɝɨɣ. ȿɫɥɢ,          
ɧɚɩɪɢɦɟɪ, ɩɨɧɚɞɨɛɢɬɫɹ ɩɟɪɟɧɟɫɬɢ ɢɯ ɢɡ ɩɨɞɤɥɚɫɫɚ ɜ ɫɭɩɟɪɤɥɚɫɫ        
Employee​, ɜ ɛɪɚɭɡɟɪɟ ɞɥɹ ɷɬɨɝɨ ɞɨɫɬɚɬɨɱɧɨ ɩɪɨɫɬɨ ɩɟɪɟɬɚɳɢɬɶ ɚɬɪɢɛɭɬɵ         
ɢɥɢ ɨɩɟɪɚɰɢɢ ɢɡ ɨɞɧɨɝɨ ɤɥɚɫɫɚ ɜ ɞɪɭɝɨɣ. ɇɟ ɡɚɛɭɞɶɬɟ ɭɞɚɥɢɬɶ ɞɪɭɝɭɸ           
ɤɨɩɢɸ ɚɬɪɢɛɭɬɚ ɢɡ ɜɬɨɪɨɝɨ ɩɨɞɤɥɚɫɫɚ, ɟɫɥɢ ɨɧ ɢɦɟɟɬɫɹ. 

Чɬɨɛɵ ɩɨɦɟɫɬɢɬɶ ɨɛɨɛɳɟɧɢɟ ɧɚ ɞɢɚɝɪɚɦɦɭ ɤɥɚɫɫɨɜ: 
1. ɇɚɠɦɢɬɟ ɤɧɨɩɤɭ ​Generalization ​ ɩɚɧɟɥɢ ɢɧɫɬɪɭɦɟɧɬɨɜ. 
2. ɉɪɨɜɟɞɢɬɟ ɥɢɧɢɸ ɨɛɨɛɳɟɧɢɹ ɨɬ ɩɨɞɤɥɚɫɫɚ ɤ ɫɭɩɟɪɤɥɚɫɫɭ. 
Сɩɟɰɢɮɢɤɚɰɢɢ ɫɜɹɡɟɣ 
ɋɩɟɰɢɮɢɤɚɰɢɢ ɫɜɹɡɟɣ ɤɚɫɚɸɬɫɹ ɢɦɟɧ ɚɫɫɨɰɢɚɰɢɣ, ɪɨɥɟɜɵɯ ɢɦɟɧ,       

ɦɧɨɠɟɫɬɜɟɧɧɨɫɬɢ ɢ ɤɥɚɫɫɨɜ ɚɫɫɨɰɢɚɰɢɣ. Ⱦɥɹ ɬɨɝɨ ɱɬɨɛɵ ​ɡɚɞɚɬɶ        
ɦɧɨɠɟɫɬɜɟɧɧɨɫɬɶ ɫɜɹɡɢ ​: 
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1. Щɟɥɤɧɢɬɟ ɩɪɚɜɨɣ ɤɧɨɩɤɨɣ ɦɵɲɢ ɧɚ ɨɞɧɨɦ ɤɨɧɰɟ ɫɜɹɡɢ. 
2. ȼɵɛɟɪɢɬɟ ɩɭɧɤɬ ​Multiplicity​ ɜ ɨɬɤɪɵɜɲɟɦɫɹ ɦɟɧɸ. 
3. ɍɤɚɠɢɬɟ ɧɭɠɧɭɸ ɦɧɨɠɟɫɬɜɟɧɧɨɫɬɶ. 
4. ɉɨɜɬɨɪɢɬɟ ɬɨ ɠɟ ɫɚɦɨɟ ɞɥɹ ɞɪɭɝɨɝɨ ɤɨɧɰɚ ɫɜɹɡɢ.  
Ⱦɥɹ ɬɨɝɨ ɱɬɨɛɵ ​ɡɚɞɚɬɶ ɢɦɹ ɫɜɹɡɢ ​: 
1. ȼɵɞɟɥɢɬɟ ɧɭɠɧɭɸ ɫɜɹɡɶ. 
2. ȼɜɟɞɢɬɟ ɟɟ ɢɦɹ. 
Ⱦɥɹ ɬɨɝɨ ɱɬɨɛɵ ​ɡɚɞɚɬɶ ɫɜɹɡɢ ɪɨɥɟɜɨɟ ɢɦɹ​:  
1. Щɟɥɤɧɢɬɟ ɩɪɚɜɨɣ ɤɧɨɩɤɨɣ ɦɵɲɢ ɧɚ ɚɫɫɨɰɢɚɰɢɢ ɫ ɧɭɠɧɨɝɨ         

ɤɨɧɰɚ. 
2. ȼɵɛɟɪɢɬɟ ɩɭɧɤɬ ​role Name​ ɜ ɨɬɤɪɵɜɲɟɦɫɹ ɦɟɧɸ. 
3. ȼɜɟɞɢɬɟ ɪɨɥɟɜɨɟ ɢɦɹ. 
Ⱦɥɹ ɬɨɝɨ ɱɬɨɛɵ ​ɡɚɞɚɬɶ ɷɥɟɦɟɧɬ ɫɜɹɡɢ ​ (ɤɥɚɫɫ ɚɫɫɨɰɢɚɰɢɣ): 
1. Ɉɬɤɪɨɣɬɟ ɨɤɧɨ ɫɩɟɰɢɮɢɤɚɰɢɢ ɬɪɟɛɭɟɦɨɣ ɫɜɹɡɢ. 
2. ɉɟɪɟɣɞɢɬɟ ɧɚ ɜɤɥɚɞɤɭ ​Detail​. 
3. Ɂɚɞɚɣɬɟ ɷɥɟɦɟɧɬ ɫɜɹɡɢ ɜ ɩɨɥɟ ​Link Element​. 
Ɋɚɫɫɦɨɬɪɢɦ ɩɪɢɦɟɪ ɂɋ «Ⱦɟɤɚɧɚɬ». 
ȼɵɞɟɥɢɦ ɫɭɳɧɨɫɬɢ (ɤɥɚɫɫɵ-ɫɭɳɧɨɫɬɢ). Ɉɩɪɟɞɟɥɢɦ ɫɜɹɡɢ, ɬɢɩɵ      

ɫɜɹɡɟɣ, ɢɯ ɢɦɟɧɚ (ɪɢɫ. 23). 

 
Ɋɢɫɭɧɨɤ 23–ɂɧɮɨɥɨɝɢɱɟɫɤɚɹ ɦɨɞɟɥɶ 

 (ɞɢɚɝɪɚɦɦɚ ɤɥɚɫɫɨɜ ​Key Abstractions​)  
 

Ɉɩɪɟɞɟɥɹɟɦ ɚɬɪɢɛɭɬɵ ɫɭɳɧɨɫɬɟɣ ɢ ɫɜɹɡɟɣ. ɉɨɫɤɨɥɶɤɭ ɫɜɹɡɶ       
ɋȾȺȿɌ ɗɄɁȺɆȿɇ ɢɦɟɟɬ ɞɜɚ ɚɬɪɢɛɭɬɚ ɧɟɨɛɯɨɞɢɦɨ ɜɜɟɫɬɢ ɡɚɜɢɫɢɦɭɸ        
ɫɭɳɧɨɫɬɶ ɫ ɬɚɤɢɦ ɠɟ ɢɦɟɧɟɦ (ɪɢɫ.24). 
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Ɋɢɫɭɧɨɤ 24– ɂɧɮɨɥɨɝɢɱɟɫɤɚɹ ɦɨɞɟɥɶ (ɞɢɚɝɪɚɦɦɚ ɤɥɚɫɫɨɜ ​Key 
Abstractions ​) –  

ɜɬɨɪɨɣ ɲɚɝ 

 
Ɋɢɫɭɧɨɤ 25– ɂɧɮɨɥɨɝɢɱɟɫɤɚɹ ɦɨɞɟɥɶ (ɞɢɚɝɪɚɦɦɚ ɤɥɚɫɫɨɜ ​Key 

Abstractions ​) –  
ɞɪɭɝɨɟ ɝɪɚɮɢɱɟɫɤɨɟ ɩɪɟɞɫɬɚɜɥɟɧɢɟ (ɨɬɨɛɪɚɠɟɧɢɟ ɫɬɟɪɟɨɬɢɩɚ) 
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Ɋɢɫɭɧɨɤ 26– ɂɧɮɨɥɨɝɢɱɟɫɤɚɹ ɦɨɞɟɥɶ (ɞɢɚɝɪɚɦɦɚ ɤɥɚɫɫɨɜ ​Key 

Abstractions ​) –  
ɞɪɭɝɨɟ ɝɪɚɮɢɱɟɫɤɨɟ ɩɪɟɞɫɬɚɜɥɟɧɢɟ (ɨɬɨɛɪɚɠɟɧɢɟ ɫɬɟɪɟɨɬɢɩɚ) 

 

 
Ɋɢɫɭɧɨɤ 27– ɋɬɪɭɤɬɭɪɚ ɥɨɝɢɱɟɫɤɨɝɨ ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɛɪɚɭɡɟɪɚ 

 
 4. ɉɨɪɹɞɨɤ ɜɵɩɨɥɧɟɧɢɟ ɪɚɛɨɬɵ 

 
1. ɂɡɭɱɢɬɶ ɪɚɡɞɟɥ 1 ɢ 2. 
2. ɂɡɭɱɢɬɶ ɪɚɡɞɟɥ 3. ȼɵɩɨɥɧɢɬɶ ɭɩɪɚɠɧɟɧɢɹ 1 – 4. 
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3. Ɋɚɡɪɚɛɨɬɚɬɶ ɢɧɮɨɥɨɝɢɱɟɫɤɭɸ ɦɨɞɟɥɶ ɫɢɫɬɟɦɵ ɜ ɜɢɞɟ ɞɢɚɝɪɚɦɦɵ       
ɤɥɚɫɫɨɜ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɜɚɪɢɚɧɬɨɦ ɡɚɞɚɧɢɹ.  

4. ɋɨɡɞɚɬɶ ɪɚɡɪɚɛɨɬɚɧɧɭɸ ɜ ɩ. 3 ɦɨɞɟɥɶ ɜ ɫɪɟɞɟ Rational Rose. 
5.  

  5. Сɨɞɟɪɠɚɧɢɟ ɨɬɱɟɬɚ 
ȼ ɤɚɱɟɫɬɜɟ ɨɬɱɟɬɚ ɨ ɜɵɩɨɥɧɟɧɧɨɣ ɪɚɛɨɬɟ ɩɪɟɞɴɹɜɢɬɟ       

ɩɪɟɩɨɞɚɜɚɬɟɥɸ: 
1. ɧɚ ɷɤɪɚɧɟ ɜ ɫɪɟɞɟ Rational Rose: ɭɩɪɚɠɧɟɧɢɹ 1 ​– ​2 (ɪɚɡɞɟɥ 3) ɢ             

ɢɧɮɨɥɨɝɢɱɟɫɤɭɸ ɦɨɞɟɥɶ ɜ ɜɢɞɟ ɞɢɚɝɪɚɦɦɵ ɤɥɚɫɫɨɜ ɩɨ       
ɢɧɞɢɜɢɞɭɚɥɶɧɨɦɭ ɡɚɞɚɧɢɸ; 

2. ɨɬɱɟɬ ɜ ɩɟɱɚɬɧɨɦ ɜɢɞɟ ɫɨɞɟɪɠɚɳɢɣ: 
− ɡɚɞɚɧɢɟ, 
− ɞɢɚɝɪɚɦɦɭ ɜɚɪɢɚɧɬɨɜ ɢɫɩɨɥɶɡɨɜɚɧɢɹ, 
− ɞɢɚɝɪɚɦɦɭ ɤɥɚɫɫɨɜ. 
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Ʉɨɧɬɪɨɥɶɧɵɟ ɜɨɩɪɨɫɵ 
 

1. Ʉɚɤɨɜɨ ɧɚɡɧɚɱɟɧɢɟ ɞɢɚɝɪɚɦɦ ɤɥɚɫɫɨɜ? 
2. Ⱦɥɹ ɱɟɝɨ ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɢɚɝɪɚɦɦɚ ɤɥɚɫɫɨɜ ɧɚ ɫɬɚɞɢɢ ɚɧɚɥɢɡɚ? 
3. Ⱦɥɹ ɱɟɝɨ ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɢɚɝɪɚɦɦɚ ɤɥɚɫɫɨɜ ɧɚ ɫɬɚɞɢɢ       

ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ? 
4. ɇɚɡɨɜɢɬɟ ɨɫɧɨɜɧɵɟ ɤɨɦɩɨɧɟɧɬɵ ɞɢɚɝɪɚɦɦ ɤɥɚɫɫɨɜ. 
5. ɇɚɡɨɜɢɬɟ ɨɫɧɨɜɧɵɟ ɬɢɩɵ ɫɬɚɬɢɱɟɫɤɢɯ ɫɜɹɡɟɣ ɦɟɠɞɭ ɤɥɚɫɫɚɦɢ. 
6.  Чɬɨ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɚɫɫɨɰɢɚɰɢɹ? 
7. ȼ ɱɟɦ ɫɦɵɫɥ ɦɧɨɠɟɫɬɜɟɧɧɨɫɬɢ ɚɫɫɨɰɢɚɰɢɣ?; 
8. ȼ ɱɟɦ ɨɬɥɢɱɢɟ ɚɬɪɢɛɭɬɨɜ ɨɬ ɚɫɫɨɰɢɚɰɢɣ? 
9. Чɬɨ ɬɚɤɨɟ ɩɪɢɡɧɚɤ ɜɢɞɢɦɨɫɬɢ? 
10. Чɬɨ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɨɩɟɪɚɰɢɹ ɤɥɚɫɫɚ? 
11. ȼ ɱɟɦ ɫɦɵɫɥ ɨɛɨɛɳɟɧɢɹ? 
12. Ʉɚɤɨɜɨ ɧɚɡɧɚɱɟɧɢɟ ɨɝɪɚɧɢɱɟɧɢɣ ɧɚ ɞɢɚɝɪɚɦɦɚɯ ɤɥɚɫɫɨɜ? 
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