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ȼȼȿȾȿɇɂȿ 

 

ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ – ɷɬɨ ɩɪɨɰɟɫɫ ɞɟɤɨɦɩɨɡɢɰɢɢ ɫɢɫɬɟɦɵ. ȼ ɩɪɨɰɟɫɫɟ 

ɨɛɴɟɤɬɧɨ-ɨɪɢɟɧɬɢɪɨɜɚɧɧɨɝɨ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɪɚɡɪɚɛɚɬɵɜɚɟɬɫɹ ɪɹɞ ɞɢɚɝɪɚɦɦ. 

Ɍɚɤ, ɧɚɩɪɢɦɟɪ, ɜ ɪɚɦɤɚɯ Rational Unified Process ɢɫɩɨɥɶɡɭɟɬɫɹ 12 ɜɢɞɨɜ 

ɞɢɚɝɪɚɦɦ [1], ɚ ɜ ɩɪɨɰɟɫɫɟ ICONIX 4 ɜɢɞɚ. Ȼɨɥɶɲɢɧɫɬɜɨ ɢɧɫɬɪɭɦɟɧɬɨɜ 

ɨɛɴɟɤɬɧɨ-ɨɪɢɟɧɬɢɪɨɜɚɧɧɨɝɨ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɩɨɞɞɟɪɠɢɜɚɸɬ ɤɨɧɰɟɩɰɢɸ 

ɜɢɡɭɚɥɶɧɨɝɨ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ, ɬɨ ɟɫɬɶ ɞɢɚɝɪɚɦɦɵ ɫɨɫɬɚɜɥɹɸɬɫɹ ɩɭɬёɦ 

ɦɚɧɢɩɭɥɢɪɨɜɚɧɢɹ ɝɪɚɮɢɱɟɫɤɢɦɢ ɨɛɴɟɤɬɚɦɢ. Ɉɞɧɚɤɨ, ɜ ɧɟɤɨɬɨɪɵɯ ɫɥɭɱɚɹɯ, 

ɩɨɫɬɪɨɟɧɢɟ ɞɢɚɝɪɚɦɦɵ ɫ ɩɨɦɨɳɶɸ ɬɟɤɫɬɨɜɨɝɨ ɟɟ ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɹɜɥɹɟɬɫɹ ɛɨɥɟɟ 

ɭɞɨɛɧɵɦ, ɧɚɩɪɢɦɟɪ, ɧɟ ɜɨɡɧɢɤɚɟɬ ɩɪɨɛɥɟɦ ɩɪɢ ɫɨɯɪɚɧɟɧɢɢ ɜ ɪɟɩɨɡɢɬɨɪɢɢ, 

ɭɩɪɨɳɚɟɬɫɹ ɤɨɦɚɧɞɧɚɹ ɪɚɡɪɚɛɨɬɤɚ ɞɢɚɝɪɚɦɦ, ɬɟɤɫɬ ɩɪɨɳɟ ɪɟɞɚɤɬɢɪɨɜɚɬɶ, 

ɫɭɳɟɫɬɜɭɟɬ ɦɧɨɠɟɫɬɜɨ ɢɧɫɬɪɭɦɟɧɬɨɜ, ɫɩɟɰɢɚɥɢɡɢɪɭɸɳɢɯɫɹ ɧɚ ɨɛɪɚɛɨɬɤɟ 

ɬɟɤɫɬɨɜ. 

 ɐɟɥɶɸ ɪɚɛɨɬɵ ɹɜɥɹɟɬɫɹ ɫɨɡɞɚɧɢɟ ɫɪɟɞɵ ɨɛɴɟɤɬɧɨ-ɨɪɢɟɧɬɢɪɨɜɚɧɧɨɝɨ 

ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɧɚ ɛɚɡɟ ɩɪɨɰɟɫɫɚ ICONIX, ɤɨɬɨɪɚɹ ɨɛɟɫɩɟɱɢɜɚɟɬ ɪɚɡɪɚɛɨɬɤɭ ɢ 

ɯɪɚɧɟɧɢɟ ɞɢɚɝɪɚɦɦ ɜ ɬɟɤɫɬɨɜɨɦ ɜɢɞɟ. 

ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɫɭɳɟɫɬɜɭɟɬ ɪɹɞ ɢɧɫɬɪɭɦɟɧɬɨɜ, ɩɨɡɜɨɥɹɸɳɢɯ ɩɨ 

ɬɟɤɫɬɨɜɨɦɭ ɨɩɢɫɚɧɢɸ UML ɞɢɚɝɪɚɦɦ ɩɨɥɭɱɚɬɶ ɢɯ ɝɪɚɮɢɱɟɫɤɨɟ ɩɪɟɞɫɬɚɜɥɟɧɢɟ. 

ɇɚɩɪɢɦɟɪ, PlantUML [2]. PlantUML – ɩɪɨɟɤɬ ɫ ɨɬɤɪɵɬɵɦ ɤɨɞɨɦ. ɗɬɨ ɛɵɫɬɪɵɣ, 

ɭɞɨɛɧɵɣ ɜ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɢɧɫɬɪɭɦɟɧɬ ɫ ɩɪɨɫɬɵɦ ɢ ɩɨɧɹɬɧɵɦ ɫɢɧɬɚɤɫɢɫɨɦ. 

Ɉɞɧɢɦ ɢɡ ɬɪɟɛɨɜɚɧɢɣ ɩɪɢ ɜɵɩɨɥɧɟɧɢɢ ɪɚɛɨɬɵ ɛɵɥɨ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɮɨɪɦɚɬɚ 

ɞɢɚɝɪɚɦɦ, ɩɪɢɧɹɬɨɝɨ ɜ PlantUML. Ⱦɥɹ ɞɨɫɬɢɠɟɧɢɹ ɰɟɥɢ ɜ ɪɚɛɨɬɟ ɪɟɲɚɸɬɫɹ 

ɫɥɟɞɭɸщɢɟ ɡɚɞɚɱɢ: 

- ɫɨɫɬɚɜɢɬɶ ɬɟɯɧɢɱɟɫɤɨɟ ɡɚɞɚɧɢɟ ɧɚ ɪɚɡɪɚɛɨɬɤɭ ɞɟɫɤɬɨɩɧɨɝɨ ɨɤɨɧɧɨ-

ɛɪɚɭɡɟɪɧɨɝɨ ɩɪɢɥɨɠɟɧɢɹ, ɨɫɧɨɜɵɜɚɹɫɶ ɧɚ ɩɪɟɰɟɞɟɧɬɚɯ; 

- ɜɵɩɨɥɧɢɬɶ ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ ɫɪɟɞɵ ɨɛɴɟɤɬɧɨ-ɨɪɢɟɧɬɢɪɨɜɚɧɧɨɝɨ 

ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɧɚ ɛɚɡɟ ɩɪɨɰɟɫɫɚ ICONIX ɨɫɧɨɜɵɜɚɹɫɶ ɧɚ ɬɟɯɧɢɱɟɫɤɨɦ ɡɚɞɚɧɢɢ; 

- ɪɟɚɥɢɡɨɜɚɬɶ ɫɢɫɬɟɦɭ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɩɪɢɞɟɪɠɢɜɚɹɫɶ ɪɚɡɪɚɛɨɬɚɧɧɵɯ 

ɪɚɧɟɟ ɬɟɯɧɢɱɟɫɤɢɯ ɪɟɲɟɧɢɣ; 
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- ɩɪɨɜɟɫɬɢ ɬɟɫɬɢɪɨɜɚɧɢɟ ɩɪɢɥɨɠɟɧɢɹ, ɨɩɢɪɚɹɫɶ ɧɚ ɪɚɡɪɚɛɨɬɚɧɧɵɟ ɜ 

ɯɨɞɟ ɫɨɫɬɚɜɥɟɧɢɹ ɬɟɯɧɢɱɟɫɤɨɝɨ ɡɚɞɚɧɢɹ ɮɭɧɤɰɢɨɧɚɥɶɧɵɟ ɬɪɟɛɨɜɚɧɢɹ; 

- ɪɚɡɪɚɛɨɬɚɬɶ ɢɧɫɬɪɭɤɰɢɢ ɩɨɥɶɡɨɜɚɬɟɥɹ ɢ ɩɪɨɝɪɚɦɦɢɫɬɚ. 
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1 Ⱥɧɚɥɢɡ ɡɚɞɚɧɢɹ ɧɚ ɜɵɩɭɫɤɧɭɸ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɭɸ ɪɚɛɨɬɭ 

 

ɋɢɫɬɟɦɚ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɞɨɥɠɧɚ ɛɵɬɶ ɫɨɡɞɚɧɚ ɧɚ ɨɫɧɨɜɟ ɩɪɨɰɟɫɫɚ 

ICONIX [3]. ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɩɪɨɰɟɫɫɨɦ ICONIX ɡɚɤɥɸɱɚɟɬɫɹ 

ɜ ɪɚɡɪɚɛɨɬɤɟ ɞɢɚɝɪɚɦɦ 4-ɯ ɜɢɞɨɜ: 

- ɞɢɚɝɪɚɦɦɵ ɢɫɩɨɥɶɡɨɜɚɧɢɹ (use-case); 

- ɞɢɚɝɪɚɦɦɵ ɩɪɢɝɨɞɧɨɫɬɢ (robustness); 

- ɞɢɚɝɪɚɦɦɵ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ (sequence); 

- ɞɢɚɝɪɚɦɦɵ ɤɥɚɫɫɨɜ (class) [3]. 

Ɋɚɡɪɚɛɨɬɤɚ ɞɢɚɝɪɚɦɦ ɜɟɞɟɬɫɹ ɢɬɟɪɚɬɢɜɧɨ. ɋɨɨɬɜɟɬɫɬɜɭɸɳɢɣ ɩɪɨɰɟɫɫ 

ɩɪɨɢɥɥɸɫɬɪɢɪɨɜɚɧ ɧɚ ɪɢɫɭɧɤɟ 1.  

 

 

Ɋɢɫɭɧɨɤ 1 - ɗɬɚɩɵ ɩɪɨɰɟɫɫɚ ICONIX 

 

ɉɨɞɚɜɥɹɸɳɟɟ ɛɨɥɶɲɢɧɫɬɜɨ ɫɪɟɞɫɬɜ ɩɪɨɟɤɬɧɨɝɨ ɦɨɞɟɥɢɪɨɜɚɧɢɹ 

ɨɪɢɟɧɬɢɪɨɜɚɧɵ ɧɚ ɩɪɨɰɟɫɫ RUP [1]. Ɍɚɤɢɟ ɤɚɤ IBM Rational [4], IBM Rational 

XDE [5], IBM Rational SoDA [6] ɢ ɬ.ɞ. ɂɧɫɬɪɭɦɟɧɬɨɜ ɧɚ ɨɫɧɨɜɟ ɩɪɨɰɟɫɫɚ 

ICONIX, ɨɩɢɫɚɧɧɨɝɨ ɧɚ ɪɢɫɭɧɤɟ 1, ɧɟ ɫɭɳɟɫɬɜɭɟɬ.  

https://pro-prof.com/archives/2594
https://pro-prof.com/archives/2723
https://pro-prof.com/archives/2769
https://pro-prof.com/archives/3212
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Use-case ɞɢɚɝɪɚɦɦɵ, ɤɨɬɨɪɵɟ ɟɳɟ ɧɚɡɵɜɚɸɬ ɞɢɚɝɪɚɦɦɚɦɢ ɜɚɪɢɚɧɬɨɜ 

ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɢɥɢ ɞɢɚɝɪɚɦɦɚɦɢ ɩɪɟɰɟɞɟɧɬɨɜ, ɩɪɢɫɭɬɫɬɜɭɸɬ ɤɚɤ ɜ ɩɪɨɰɟɫɫɟ 

RUP, ɬɚɤ ɢ ɜ ICONIX. ɍ ɬɚɤɨɣ ɞɢɚɝɪɚɦɦɵ ɟɫɬɶ ɤɚɤ ɝɪɚɮɢɱɟɫɤɚɹ ɱɚɫɬɶ, ɧɚɝɥɹɞɧɨ 

ɩɨɤɚɡɵɜɚɸɳɚɹ ɜɚɪɢɚɧɬɵ ɢɫɩɨɥɶɡɨɜɚɧɢɹ, ɬɚɤ ɢ ɬɟɤɫɬɨɜɚɹ ɱɚɫɬɶ, ɤɨɬɨɪɚɹ ɛɨɥɟɟ 

ɩɨɞɪɨɛɧɨ ɨɩɢɫɵɜɚɟɬ ɩɪɟɰɟɞɟɧɬɵ. 

 ɉɪɢɦɟɪ ɝɪɚɮɢɱɟɫɤɨɣ ɫɨɫɬɚɜɥɹɸɳɟɣ ɞɢɚɝɪɚɦɦɵ ɩɨɤɚɡɚɧ ɧɚ ɪɢɫɭɧɤɟ 2. 

Ʉɨɞ ɞɥɹ ɞɢɚɝɪɚɦɦɵ, ɢɡɨɛɪɚɠɟɧɧɨɣ ɧɚ ɪɢɫɭɧɤɟ 2, ɜɡɹɬ ɢɡ ɫɩɪɚɜɨɱɧɨɝɨ 

ɪɭɤɨɜɨɞɫɬɜɨ ɩɨ ɹɡɵɤɭ PlantUML [2]. ɉɪɢ ɩɨɫɬɪɨɟɧɢɢ use-case ɞɢɚɝɪɚɦɦɵ 

ɧɟɨɛɯɨɞɢɦɨ ɬɚɤɠɟ ɨɩɢɫɚɧɢɟ ɟɟ ɩɪɟɰɟɞɟɧɬɨɜ ɩɨ ɨɩɪɟɞɟɥɟɧɧɨɦɭ ɲɚɛɥɨɧɭ, 

ɤɨɬɨɪɵɣ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬ ɨɩɢɫɚɧɢɟ ɪɟɚɤɰɢɢ ɩɪɨɝɪɚɦɦɵ ɧɚ ɬɟ ɢɥɢ ɢɧɵɟ 

ɞɟɣɫɬɜɢɹ ɫɨ ɫɬɨɪɨɧɵ ɩɨɥɶɡɨɜɚɬɟɥɹ. ȼ ɨɩɢɫɚɧɢɢ ɩɪɟɰɟɞɟɧɬɨɜ ɭɱɢɬɵɜɚɸɬɫɹ ɤɚɤ 

ɨɩɬɢɦɢɫɬɢɱɟɫɤɢɟ ɫɰɟɧɚɪɢɢ ɪɚɛɨɬɵ ɩɪɨɝɪɚɦɦɵ, ɬɚɤ ɢ ɩɪɚɝɦɚɬɢɱɟɫɤɢɟ. ɉɪɢɦɟɪ 

ɨɩɢɫɚɧɢɹ ɩɪɟɰɟɞɟɧɬɨɜ ɞɥɹ use-case ɞɢɚɝɪɚɦɦɵ ɟɫɬɶ ɜ ɤɧɢɝɟ «Ɉɛɴɟɤɬɧɨ-

ɨɪɢɟɧɬɢɪɨɜɚɧɧɵɣ ɚɧɚɥɢɡ ɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ ɫ ɩɪɢɦɟɪɚɦɢ ɩɪɢɥɨɠɟɧɢɣ» [7]. ȼ 

ɫɢɫɬɟɦɟ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɨɩɢɫɚɧɢɟ ɦɨɠɧɨ ɞɨɛɚɜɢɬɶ ɤ ɥɸɛɨɣ ɢɡ ɞɢɚɝɪɚɦɦ, ɧɨ 

ɬɨɥɶɤɨ ɤ use-case ɞɢɚɝɪɚɦɦɚɦ ɨɧɨ ɨɛɹɡɚɬɟɥɶɧɨ ɢ ɬɨɥɶɤɨ ɞɥɹ use-case ɞɢɚɝɪɚɦɦ 

ɨɧɨ ɢɦɟɟɬ ɨɩɪɟɞɟɥɟɧɧɭɸ ɫɬɪɭɤɬɭɪɭ.  

 

 
Ɋɢɫɭɧɨɤ 2 – ɉɪɢɦɟɪ ɞɢɚɝɪɚɦɦɵ ɜɚɪɢɚɧɬɨɜ ɢɫɩɨɥɶɡɨɜɚɧɢɹ 
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Ɋɚɡɪɚɛɚɬɵɜɚɟɦɚɹ ɜ ɪɚɦɤɚɯ ȼɄɊ ɫɢɫɬɟɦɚ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɬɚɤɠɟ 

ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬ ɫɨɡɞɚɧɢɟ ɨɬɱɟɬɧɨɫɬɢ ɩɨ ɩɪɨɟɤɬɭ. Ɍɨ ɟɫɬɶ ɩɨɥɶɡɨɜɚɬɟɥɶ, ɩɨɫɥɟ 

ɫɨɫɬɚɜɥɟɧɢɹ ɜɫɟɯ ɧɭɠɧɵɯ ɟɦɭ UML-ɞɢɚɝɪɚɦɦ ɫɦɨɠɟɬ ɫɨɡɞɚɬɶ ɨɬɱɟɬ, 

ɜɤɥɸɱɚɸɳɢɣ ɜ ɫɟɛɹ ɜɫɟ ɞɢɚɝɪɚɦɦɵ ɫɨɡɞɚɧɧɨɝɨ ɩɪɨɟɤɬɚ ɢ ɨɩɢɫɚɧɢɹ ɤ ɧɢɦ. 

PlantUML ɩɪɨɫɬɨɣ, ɛɵɫɬɪɵɣ ɢ ɩɨɧɹɬɧɵɣ ɢɧɫɬɪɭɦɟɧɬ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ 

ɞɢɚɝɪɚɦɦ. ȼ ɫɪɟɞɟ ɪɚɡɪɚɛɨɬɤɢ (IDE) ɢɫɩɨɥɶɡɭɟɬɫɹ ɢɧɬɟɝɪɢɪɨɜɚɧɧɵɣ ɬɪɚɧɫɥɹɬɨɪ 

ɫ ɹɡɵɤɚ PlantUML, ɧɚ ɜɵɯɨɞɟ ɢɡ ɤɨɬɨɪɨɝɨ ɩɨɥɭɱɚɟɬɫɹ ɝɨɬɨɜɚɹ UML ɞɢɚɝɪɚɦɦɚ, 

ɤɨɬɨɪɭɸ ɦɨɠɧɨ ɫɨɯɪɚɧɢɬɶ ɜ ɝɪɚɮɢɱɟɫɤɨɦ ɮɨɪɦɚɬɟ. ɉɪɢɦɟɪ PlantUML 

ɞɢɚɝɪɚɦɦɵ ɬɚɤɠɟ ɩɨɤɚɡɚɧ ɧɚ ɪɢɫɭɧɤɟ 2.  

 

1.1 Ɋɚɡɪɚɛɨɬɤɚ ɬɟɯɧɢɱɟɫɤɨɝɨ ɡɚɞɚɧɢɹ 

 

1.1.1 ɂɧɬɟɪɮɟɣɫ ɩɪɨɝɪɚɦɦɵ  
 

ɉɪɢ ɡɚɩɭɫɤɟ ɫɢɫɬɟɦɚ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɩɭɫɬɚ. ɗɬɨ ɜɢɞɧɨ ɫɨ ɫɧɢɦɤɚ 

ɷɤɪɚɧɚ, ɩɨɤɚɡɚɧɧɨɝɨ ɧɚ ɪɢɫɭɧɤɟ 3. Ⱦɥɹ ɬɨɝɨ ɱɬɨɛɵ ɧɚɱɚɬɶ ɪɚɛɨɬɭ ɫɥɟɞɭɟɬ 

ɥɢɛɨ ɫɨɡɞɚɬɶ ɩɪɨɟɤɬ, ɥɢɛɨ ɨɬɤɪɵɬɶ ɫɭɳɟɫɬɜɭɸɳɢɣ. 

 

 
Ɋɢɫɭɧɨɤ 3 –  ɇɚɱɚɥɶɧɵɣ ɷɤɪɚɧ ɫɢɫɬɟɦɵ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ 
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ɉɪɢ ɨɬɤɪɵɬɨɦ ɩɪɨɟɤɬɟ ɢɧɬɟɪɮɟɣɫ ɩɪɨɝɪɚɦɦɵ ɜɵɝɥɹɞɢɬ ɬɚɤ, ɤɚɤ 

ɩɨɤɚɡɚɧɨ ɧɚ ɪɢɫɭɧɤɟ 4. ȼ ɞɟɪɟɜɟ ɩɪɨɟɤɬɚ ɫɨɡɞɚɸɬɫɹ 4 ɩɚɩɤɢ ɞɥɹ ɤɚɠɞɨɝɨ ɢɡ 

ɜɢɞɨɜ ɞɢɚɝɪɚɦɦ, ɩɪɟɞɭɫɦɨɬɪɟɧɧɵɯ ɜ ɩɪɨɰɟɫɫɟ ICONIX. 

 

 
Ɋɢɫɭɧɨɤ 4 – ɗɤɪɚɧ ɫɢɫɬɟɦɵ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ, ɩɪɢ ɩɭɫɬɨɦ ɩɪɨɟɤɬɟ 

 

Ⱦɥɹ ɬɨɝɨ ɱɬɨɛɵ ɫɨɡɞɚɬɶ ɞɢɚɝɪɚɦɦɭ ɫɥɟɞɭɟɬ ɫɨɡɞɚɬɶ ɮɚɣɥ ɜ ɨɞɧɨɣ ɢɡ 

ɩɚɩɨɤ ɩɪɨɟɤɬɚ. Ⱦɥɹ ɷɬɨɝɨ ɧɟɨɛɯɨɞɢɦɨ ɜɵɛɪɚɬɶ ɩɚɩɤɭ ɩɪɨɟɤɬɚ, ɜ ɤɨɬɨɪɨɣ 

ɛɭɞɟɬ ɫɨɡɞɚɧ ɧɨɜɵɣ ɮɚɣɥ, ɡɚɬɟɦ ɜɜɟɫɬɢ ɢɦɹ ɮɚɣɥɚ ɢ ɧɚɠɚɬɶ ɧɚ ɤɧɨɩɤɭ «+». 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ ɮɚɣɥ ɛɭɞɟɬ ɞɨɛɚɜɥɟɧ ɤɚɤ ɩɨɤɚɡɚɧɨ ɧɚ ɪɢɫɭɧɤɟ 5. 

 

 
Ɋɢɫɭɧɨɤ 5 – ɗɤɪɚɧ ɫɢɫɬɟɦɵ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɩɨɫɥɟ ɫɨɡɞɚɧɢɹ ɮɚɣɥɚ ɩɪɨɟɤɬɚ 
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Ⱦɥɹ ɬɨɝɨ ɱɬɨ ɛɵ ɧɚɱɚɬɶ ɪɚɛɨɬɭ ɫ ɮɚɣɥɨɦ ɩɨɥɶɡɨɜɚɬɟɥɸ ɧɟɨɛɯɨɞɢɦɨ 

ɨɬɤɪɵɬɶ ɮɚɣɥ. ȿɫɥɢ ɮɚɣɥ ɨɬɤɪɵɬ ɜ IDE, ɩɨɥɟ «Ɋɟɞɚɤɬɨɪ ɤɨɞɚ» ɫɬɚɧɨɜɢɬɫɹ 

ɞɨɫɬɭɩɧɵɦ ɞɥɹ ɡɚɩɨɥɧɟɧɢɹ. Ɍɚɤɠɟ ɫɬɚɧɨɜɢɬɫɹ ɞɨɫɬɭɩɧɵɦ ɜɟɫɶ ɨɫɬɚɥɶɧɨɣ 

ɮɭɧɤɰɢɨɧɚɥ, ɫɜɹɡɚɧɧɵɣ ɫ ɪɚɛɨɬɨɣ ɫ ɮɚɣɥɨɦ. Ⱦɚɥɟɟ ɩɨɥɶɡɨɜɚɬɟɥɶ ɩɢɲɟɬ ɤɨɞ ɜ 

ɩɨɥɟ «Ɋɟɞɚɤɬɨɪ ɤɨɞɚ» ɢ ɞɨɛɚɜɥɹɟɬ ɨɩɢɫɚɧɢɟ ɤ ɞɢɚɝɪɚɦɦɟ, ɟɫɥɢ ɷɬɨɝɨ ɬɪɟɛɭɟɬ 

ɫɢɫɬɟɦɚ. ɉɨɫɥɟ ɧɚɩɢɫɚɧɢɹ ɤɨɞɚ ɟɝɨ ɧɟɨɛɯɨɞɢɦɨ ɬɪɚɧɫɥɢɪɨɜɚɬɶ, ɧɚɠɚɜ ɧɚ 

ɤɧɨɩɤɭ «Ɍɪɚɧɫɥɢɪɨɜɚɬɶ» ɢɥɢ «ɉɨɥɧɚɹ ɬɪɚɧɫɥɹɰɢɹ», ɚ ɬɚɤɠɟ ɫɨɯɪɚɧɢɬɶ, ɧɚɠɚɜ 

ɧɚ ɤɧɨɩɤɭ «ɋɨɯɪɚɧɢɬɶ». ɉɨɫɥɟ ɩɪɨɞɟɥɚɧɧɵɯ ɞɟɣɫɬɜɢɣ, ɜ ɩɚɩɤɟ ɩɨɹɜɹɬɫɹ ɮɚɣɥ 

ɩɨɫɬɪɨɟɧɧɨɣ ɞɢɚɝɪɚɦɦɵ ɫ ɪɚɫɲɢɪɟɧɢɟɦ .jpg. Ɋɟɡɭɥɶɬɚɬɵ ɩɨɤɚɡɚɧɵ ɧɚ 

ɪɢɫɭɧɤɟ 6. ɉɨɫɥɟ ɬɨɝɨ, ɤɚɤ ɩɨɥɶɡɨɜɚɬɟɥɶ ɩɨɫɬɪɨɢɬ ɜɫɟ ɧɭɠɧɵɟ ɟɦɭ 

ɞɢɚɝɪɚɦɦɵ, ɟɦɭ ɫɥɟɞɭɟɬ ɧɚɠɚɬɶ ɧɚ ɤɧɨɩɤɭ «Ƚɟɧɟɪɢɪɨɜɚɬɶ ɨɬɱɟɬ» ɞɥɹ 

ɝɟɧɟɪɚɰɢɢ ɨɬɱɟɬɚ ɜ ɮɨɪɦɚɬɚɯ .doc ɢ .pdf. 

 

 
Ɋɢɫɭɧɨɤ 6 – ɉɪɢɦɟɪ ɩɪɨɟɤɬɚ ɜ ɫɢɫɬɟɦɟ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ 

 

  Ʉɨɞ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɞɢɚɝɪɚɦɦɵ ɤɥɚɫɫɨɜ, ɩɨɤɚɡɚɧɧɨɣ ɧɚ ɪɢɫɭɧɤɟ 6, ɜɡɹɬ ɢɡ 

ɫɩɪɚɜɨɱɧɨɝɨ ɪɭɤɨɜɨɞɫɬɜɚ ɩɨ ɹɡɵɤɭ PlantUML [2].  

ɋɚɦ ɩɪɨɟɤɬ ȼɄɊ ɛɭɞɟɬ ɫɨɡɞɚɧ ɧɚ ɨɫɧɨɜɟ ɩɪɨɰɟɫɫɚ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ 

ICONIX, ɬɚɤ ɤɚɤ ɷɬɨ ɭɞɨɛɧɨɟ ɪɟɲɟɧɢɟ ɞɥɹ ɪɚɡɪɚɛɨɬɤɢ ɞɚɧɧɨɝɨ ɩɪɨɟɤɬɚ. 
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1.1.2 Ɏɭɧɤɰɢɨɧɚɥɶɧɵɟ ɬɪɟɛɨɜɚɧɢɹ ɤ ɩɪɨɝɪɚɦɦɟ 

 

Ɏɭɧɤɰɢɨɧɚɥɶɧɵɟ ɬɪɟɛɨɜɚɧɢɹ ɜɵɪɚɠɟɧɵ ɜ ɜɢɞɟ ɞɢɚɝɪɚɦɦ ɜɚɪɢɚɧɬɨɜ 

ɢɫɩɨɥɶɡɨɜɚɧɢɹ, ɤɚɤ ɩɨɤɚɡɚɧɨ ɧɚ ɪɢɫɭɧɤɟ 7. 

 

 
Ɋɢɫɭɧɨɤ 7 – Ⱦɢɚɝɪɚɦɦɚ ɜɚɪɢɚɧɬɨɜ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɫɢɫɬɟɦɵ ɦɨɞɟɥɢɪɨɜɚɧɢɹ  

 

Ɍɟɤɫɬɨɜɨɟ ɨɩɢɫɚɧɢɟ ɩɪɟɰɟɞɟɧɬɨɜ:  
ɇɚɡɜɚɧɢɟ ɩɪɟɰɟɞɟɧɬɚ: ɋɨɡɞɚɬɶ/ɨɬɤɪɵɬɶ ɩɪɨɟɤɬ. 

  ɉɪɟɞɭɫɥɨɜɢɟ: ɉɨɥɶɡɨɜɚɬɟɥɶ ɧɚɯɨɞɢɬɫɹ ɜ ɝɥɚɜɧɨɦ ɨɤɧɟ ɩɪɨɝɪɚɦɦɵ. 

ɐɟɥɶ ɫɰɟɧɚɪɢɹ: ɋɨɡɞɚɬɶ ɩɚɩɤɭ ɩɪɨɟɤɬɚ ɧɚ ɤɨɦɩɶɸɬɟɪɟ ɢ ɨɬɤɪɵɬɶ ɟɟ ɜ 

IDE ɞɥɹ ɞɚɥɶɧɟɣɲɟɣ ɪɚɛɨɬɵ. ȿɫɥɢ ɩɚɩɤɚ ɩɪɨɟɤɬɚ ɭɠɟ ɫɭɳɟɫɬɜɭɟɬ, ɨɬɤɪɵɬɶ ɟɟ ɜ 

ɩɪɢɥɨɠɟɧɢɢ. 

Ɉɫɧɨɜɧɨɣ ɫɰɟɧɚɪɢɣ:  
1) ɩɨɥɶɡɨɜɚɬɟɥɶ ɧɚɠɢɦɚɟɬ ɧɚ ɩɨɥɟ «ȼɵɛɪɚɬɶ ɧɨɜɵɣ ɤɚɬɚɥɨɝ ɩɪɨɟɤɬɚ»; 

2) ɩɨɥɶɡɨɜɚɬɟɥɶ ɩɨɩɚɞɚɟɬ ɜ ɤɨɪɧɟɜɨɣ ɤɚɬɚɥɨɝ ɤɨɦɩɶɸɬɟɪɚ; 

3) ɜ ɷɬɨɦ ɤɚɬɚɥɨɝɟ, ɢɥɢ ɠɟ ɜ ɨɞɧɨɦ ɢɡ ɩɨɞɤɚɬɚɥɨɝɨɜ ɩɨɥɶɡɨɜɚɬɟɥɶ 

ɫɨɡɞɚɟɬ ɩɚɩɤɭ ɩɪɨɟɤɬɚ; 

4) ɩɨɫɥɟ ɬɨɝɨ, ɤɚɤ ɩɚɩɤɚ ɩɪɨɟɤɬɚ ɫɨɡɞɚɧɚ, ɩɨɥɶɡɨɜɚɬɟɥɶ ɨɬɤɪɵɜɚɟɬ 

ɩɪɨɟɤɬ ɜ IDE. 

ɉɨɫɬɭɫɥɨɜɢɹ: ȼ IDE ɨɬɤɪɵɬ ɩɪɨɟɤɬ.  
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ɇɚɡɜɚɧɢɟ ɩɪɟɰɟɞɟɧɬɚ: ɋɨɡɞɚɬɶ ɮɚɣɥ ɜ ɩɪɨɟɤɬɟ. 

ɉɪɟɞɭɫɥɨɜɢɟ: ɉɨɥɶɡɨɜɚɬɟɥɶ ɧɚɯɨɞɢɬɫɹ ɜ ɝɥɚɜɧɨɦ ɨɤɧɟ ɩɪɨɝɪɚɦɦɵ, 

ɩɪɨɟɤɬ ɭɠɟ ɫɭɳɟɫɬɜɭɟɬ. 

ɐɟɥɶ ɫɰɟɧɚɪɢɹ: ɋɨɡɞɚɬɶ/ɨɬɤɪɵɬɶ ɮɚɣɥ ɜ ɩɪɨɟɤɬɟ. 

Ɉɫɧɨɜɧɨɣ ɫɰɟɧɚɪɢɣ:  
1) ɩɨɥɶɡɨɜɚɬɟɥɶ ɧɚɠɢɦɚɟɬ ɧɚ ɩɨɥɟ «ɇɚɡɜɚɧɢɟ ɮɚɣɥɚ» ɢ ɜɜɨɞɢɬ 

ɧɚɡɜɚɧɢɟ ɮɚɣɥɚ. Ɋɚɫɲɢɪɟɧɢɟ ɮɚɣɥɚ ɞɨɥɠɧɨ ɛɵɬɶ .uml; 

2) ɩɨɥɶɡɨɜɚɬɟɥɶ ɧɚɠɢɦɚɟɬ ɧɚ ɤɧɨɩɤɭ «+»; 

3) ɮɚɣɥ ɨɬɤɪɵɜɚɟɬɫɹ ɜ IDE, ɩɨɥɟ «Ɋɟɞɚɤɬɨɪ ɤɨɞɚ» ɫɬɚɧɨɜɹɬɫɹ 

ɞɨɫɬɭɩɧɵ ɞɥɹ ɜɜɨɞɚ ɞɚɧɧɵɯ, ɚ ɬɚɤɠɟ ɫɬɚɧɨɜɢɬɫɹ ɞɨɫɬɭɩɧɵɦ ɨɫɬɚɥɶɧɨɣ 

ɮɭɧɤɰɢɨɧɚɥ ɩɪɢɥɨɠɟɧɢɹ, ɫɜɹɡɚɧɧɵɣ ɫ ɪɚɛɨɬɨɣ ɫ ɮɚɣɥɚɦɢ; 

4) ɟɫɥɢ ɮɚɣɥ ɭɠɟ ɫɭɳɟɫɬɜɭɟɬ ɜ ɫɢɫɬɟɦɟ ɢ ɟɝɨ ɧɟɨɛɯɨɞɢɦɨ 

ɪɟɞɚɤɬɢɪɨɜɚɬɶ, ɬɨ ɧɭɠɧɨ ɧɚɠɚɬɶ ɧɚ ɧɚɡɜɚɧɢɟ ɮɚɣɥɚ ɫ ɪɚɫɲɢɪɟɧɢɟɦ .uml ɜ 

ɞɟɪɟɜɟ ɩɪɨɟɤɬɚ ɢ ɨɧ ɨɬɤɪɨɟɬɫɹ ɜ IDE ɞɥɹ ɪɟɞɚɤɬɢɪɨɜɚɧɢɹ; 

5) ɜ ɝɪɚɮɭ «Ɉɬɤɪɵɬɵɣ ɮɚɣɥ» ɡɚɩɢɫɵɜɚɟɬɫɹ ɩɭɬɶ ɞɨ ɫɨɡɞɚɧɧɨɝɨ ɮɚɣɥɚ ɢ 

ɟɝɨ ɢɦɹ. 

ɉɨɫɬɭɫɥɨɜɢɹ: ɋɨɡɞɚɧ ɢ ɨɬɤɪɵɬ ɜ IDE ɧɨɜɵɣ ɮɚɣɥ.  

ɍɫɥɨɜɢɟ ɜɜɨɞɚ ɢ ɞɟɣɫɬɜɢɟ ɚɥɶɬɟɪɧɚɬɢɜɧɵɯ ɫɰɟɧɚɪɢɟɜ:  
ɍɫɥɨɜɢɟ 1. ɂɦɹ ɮɚɣɥɚ ɧɟ ɜɜɟɞɟɧɨ, ɩɨɥɶɡɨɜɚɬɟɥɶ ɧɚɠɢɦɚɟɬ ɧɚ ɤɧɨɩɤɭ 

«ɋɨɡɞɚɬɶ ɮɚɣɥ», ɩɨɫɥɟ ɱɟɝɨ ɫɢɫɬɟɦɚ ɩɨɤɚɡɵɜɚɟɬ ɩɪɟɞɭɩɪɟɠɞɟɧɢɟ: «ɉɭɫɬɨɟ ɢɦɹ 

ɮɚɣɥɚ». 

ɍɫɥɨɜɢɟ 2. ȿɫɥɢ ɜ ɧɚɡɜɚɧɢɢ ɮɚɣɥɚ ɧɟ ɭɤɚɡɚɧɨ ɪɚɫɲɢɪɟɧɢɟ .uml: 

1) ɩɨɥɟ «Ɋɟɞɚɤɬɨɪ ɤɨɞɚ» ɧɟ ɞɨɫɬɭɩɧɨ ɞɥɹ ɜɜɨɞɚ ɞɚɧɧɵɯ; 

2) ɮɚɣɥ ɩɨɹɜɥɹɟɬɫɹ ɜ ɮɚɣɥɚɯ ɩɪɨɟɤɬɚ, ɧɨ ɨɬɤɪɵɬɶ ɟɝɨ ɜ IDE 

ɧɟɜɨɡɦɨɠɧɨ; 

3) ɩɪɢ ɩɨɩɵɬɤɟ ɨɬɤɪɵɬɶ ɬɚɤɨɣ ɮɚɣɥ ɫɢɫɬɟɦɚ ɫɨɨɛɳɚɟɬ: 

«ɉɨɞɞɟɪɠɢɜɚɟɬɫɹ ɬɨɥɶɤɨ ɨɬɤɪɵɬɢɟ ɮɚɣɥɨɜ txt ɢ uml». 

ɇɚɡɜɚɧɢɟ ɩɪɟɰɟɞɟɧɬɚ: ɇɚɩɢɫɚɬɶ ɤɨɞ ɢ ɨɩɢɫɚɧɢɟ ɞɢɚɝɪɚɦɦɵ. 
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ɉɪɟɞɭɫɥɨɜɢɟ: ɉɨɥɶɡɨɜɚɬɟɥɶ ɧɚɯɨɞɢɬɫɹ ɜ ɝɥɚɜɧɨɦ ɨɤɧɟ ɩɪɨɝɪɚɦɦɵ, 

ɩɪɨɟɤɬ ɭɠɟ ɫɭɳɟɫɬɜɭɟɬ, ɮɚɣɥ ɩɪɨɟɤɬɚ ɫɭɳɟɫɬɜɭɟɬ, ɨɬɤɪɵɬ ɢ ɢɦɟɟɬ ɪɚɫɲɢɪɟɧɢɟ 

.uml. 

ɐɟɥɶ ɫɰɟɧɚɪɢɹ: ɇɚɩɢɫɚɬɶ ɤɨɞ ɧɚ ɨɫɧɨɜɟ ɤɨɬɨɪɨɝɨ ɛɭɞɟɬ ɩɨɫɬɪɨɟɧɚ 

ɞɢɚɝɪɚɦɦɚ ɢ ɞɨɛɚɜɢɬɶ ɨɩɢɫɚɧɢɟ ɞɢɚɝɪɚɦɦɵ, ɟɫɥɢ ɷɬɨ ɧɟɨɛɯɨɞɢɦɨ. 

Ɉɫɧɨɜɧɨɣ ɫɰɟɧɚɪɢɣ:  
1) ɩɨɥɶɡɨɜɚɬɟɥɶ ɜɜɨɞɢɬ ɤɨɞ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɞɢɚɝɪɚɦɦɵ ɜ ɩɨɥɟ 

«Ɋɟɞɚɤɬɨɪ ɤɨɞɚ»; 

2) ɩɨɥɶɡɨɜɚɬɟɥɶ ɧɚɠɢɦɚɟɬ ɧɚ ɤɧɨɩɤɭ «Ɉɩɢɫɚɧɢɟ» ɢ ɜɜɨɞɢɬ ɬɟɤɫɬɨɜɨɟ 

ɨɩɢɫɚɧɢɟ ɞɢɚɝɪɚɦɦɵ (ɟɫɥɢ ɷɬɨ ɬɪɟɛɭɟɬɫɹ), ɟɫɥɢ ɷɬɨ use-case ɞɢɚɝɪɚɦɦɚ, ɬɨ ɜ 

ɤɚɱɟɫɬɜɟ ɨɩɢɫɚɧɢɟ ɩɨɥɶɡɨɜɚɬɟɥɶ ɡɚɩɨɥɧɹɟɬ ɮɨɪɦɭ «ɉɪɟɰɟɞɟɧɬɵ». 

ɉɨɫɬɭɫɥɨɜɢɹ: ɇɚɩɢɫɚɧ ɤɨɞ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɞɢɚɝɪɚɦɦɵ ɢ ɨɩɢɫɚɧɢɟ 

ɞɢɚɝɪɚɦɦɵ (ɨɩɢɫɚɧɢɟ – ɧɟɨɛɹɡɚɬɟɥɶɧɨ ɞɥɹ ɜɫɟɯ ɜɢɞɨɜ ɞɢɚɝɪɚɦɦ, ɤɪɨɦɟ use-

case). 

ɍɫɥɨɜɢɟ ɜɜɨɞɚ ɢ ɞɟɣɫɬɜɢɟ ɚɥɶɬɟɪɧɚɬɢɜɧɵɯ ɫɰɟɧɚɪɢɟɜ:  
ɍɫɥɨɜɢɟ 1. ɉɪɢ ɩɨɩɵɬɤɟ ɜɜɨɞɚ ɱɟɝɨ-ɥɢɛɨ ɤɪɨɦɟ ɬɟɤɫɬɚ, ɬɟɤɫɬɨɜɨɟ ɩɨɥɟ 

ɧɢɤɚɤ ɧɟ ɢɡɦɟɧɢɬɫɹ, ɬɚɤ ɤɚɤ ɩɨɥɹ «Ɋɟɞɚɤɬɨɪ ɤɨɞɚ», «Ɉɩɢɫɚɧɢɟ» ɢ ɮɨɪɦɚ 

«ɉɪɟɰɟɞɟɧɬɵ» ɬɟɤɫɬɨɜɵɟ, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɜɜɨɞɢɬɶ ɬɭɞɚ ɦɨɠɧɨ ɬɨɥɶɤɨ ɬɟɤɫɬ.  

ɍɫɥɨɜɢɟ 2. ȿɫɥɢ ɡɚɩɨɥɧɟɧɵ ɧɟ ɜɫɟ ɩɨɥɹ ɮɨɪɦɵ «ɉɪɟɰɟɞɟɧɬɵ», ɫɢɫɬɟɦɚ 

ɜɵɞɚɫɬ ɫɨɨɛɳɟɧɢɟ «ɇɟ ɜɫɟ ɩɨɥɹ ɡɚɩɨɥɧɟɧɵ». 

ɇɚɡɜɚɧɢɟ ɩɪɟɰɟɞɟɧɬɚ: Ɍɪɚɧɫɥɢɪɨɜɚɬɶ. 

ɉɪɟɞɭɫɥɨɜɢɟ: ɉɨɥɶɡɨɜɚɬɟɥɶ ɜɵɩɨɥɧɢɥ ɩɪɟɰɟɞɟɧɬ «ɇɚɩɢɫɚɬɶ ɤɨɞ ɢ 

ɨɩɢɫɚɧɢɟ ɞɢɚɝɪɚɦɦɵ», ɮɚɣɥ ɫ ɤɨɞɨɦ ɨɬɤɪɵɬ ɜ ɝɥɚɜɧɨɦ ɨɤɧɟ ɩɪɢɥɨɠɟɧɢɹ. 

ɐɟɥɶ ɫɰɟɧɚɪɢɹ: Ɉɛɪɚɛɨɬɤɚ ɤɨɞɚ, ɫɨɡɞɚɧɢɟ ɧɚ ɨɫɧɨɜɟ ɩɪɟɞɥɨɠɟɧɧɨɝɨ ɤɨɞɚ 

ɞɢɚɝɪɚɦɦɵ ɜ ɝɪɚɮɢɱɟɫɤɨɦ ɜɢɞɟ.  

Ɉɫɧɨɜɧɨɣ ɫɰɟɧɚɪɢɣ:  
1) ɩɨɥɶɡɨɜɚɬɟɥɶ ɧɚɠɢɦɚɟɬ ɧɚ ɤɧɨɩɤɭ «Ɍɪɚɧɫɥɢɪɨɜɚɬɶ»; 

2) ɮɚɣɥ .uml ɫɨɯɪɚɧɹɟɬɫɹ; 

3) ɤɨɞ ɩɟɪɟɞɚɟɬɫɹ ɧɚ ɨɛɪɚɛɨɬɤɭ ɬɪɚɧɫɥɹɬɨɪɭ; 

4) ɨɛɧɨɜɥɹɟɬɫɹ ɜɪɟɦɹ ɩɨɫɥɟɞɧɟɣ ɬɪɚɧɫɥɹɰɢɢ; 



14 
 

5) ɫɨɡɞɚɟɬɫɹ ɧɨɜɵɣ ɮɚɣɥ ɩɪɨɟɤɬɚ ɫ ɪɚɫɲɢɪɟɧɢɟɦ .jpg; 

6) ɫɢɫɬɟɦɚ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɜɵɞɚɟɬ ɫɨɨɛɳɟɧɢɟ: «Ɍɪɚɧɫɥɢɪɨɜɚɧɨ»; 

7) ɮɚɣɥ ɩɪɨɟɤɬɚ ɫ ɪɚɫɲɢɪɟɧɢɟɦ .jpg ɨɬɤɪɵɜɚɟɬɫɹ ɜ IDE. 

ɉɨɫɬɭɫɥɨɜɢɹ: Ɉɛɧɨɜɥɹɟɬɫɹ ɜɪɟɦɹ ɩɨɫɥɟɞɧɟɣ ɬɪɚɧɫɥɹɰɢɢ, ɫɨɡɞɚёɬɫɹ ɢ 

ɨɬɤɪɵɜɚɟɬɫɹ ɜ IDE ɧɨɜɵɣ ɮɚɣɥ ɩɪɨɟɤɬɚ ɫ ɪɚɫɲɢɪɟɧɢɟɦ .jpg. ȼ ɧɨɜɨɦ ɮɚɣɥɟ 

ɩɪɨɟɤɬɚ ɯɪɚɧɢɬɫɹ ɝɪɚɮɢɱɟɫɤɨɟ ɩɪɟɞɫɬɚɜɥɟɧɢɟ ɞɢɚɝɪɚɦɦɵ. 

          ɍɫɥɨɜɢɟ ɜɜɨɞɚ ɢ ɞɟɣɫɬɜɢɟ ɚɥɶɬɟɪɧɚɬɢɜɧɵɯ ɫɰɟɧɚɪɢɟɜ:  
ɍɫɥɨɜɢɟ 1. ȿɫɥɢ ɤɨɞ ɧɟɤɨɪɪɟɤɬɧɵɣ: 

1) ɤɨɞ ɩɪɨɝɪɚɦɦɵ ɧɟ ɦɨɠɟɬ ɛɵɬɶ ɨɛɪɚɛɨɬɚɧ ɬɪɚɧɫɥɹɬɨɪɨɦ; 

2) ɬɪɚɧɫɥɹɬɨɪ ɩɪɢɫɵɥɚɟɬ ɨɲɢɛɤɭ ɨɛɪɚɛɨɬɤɢ;  

3) ɮɚɣɥ ɫ ɤɚɪɬɢɧɤɨɣ ɫɨɡɞɚɟɬɫɹ, ɧɨ ɜɦɟɫɬɨ ɞɢɚɝɪɚɦɦɵ ɜ ɧɟɦ ɫɨɨɛɳɟɧɢɟ 

ɨɛ ɨɲɢɛɤɟ. 

ɇɚɡɜɚɧɢɟ ɩɪɟɰɟɞɟɧɬɚ: ɋɨɡɞɚɬɶ ɨɬɱɟɬ. 

ɉɪɟɞɭɫɥɨɜɢɟ: ɉɨɥɶɡɨɜɚɬɟɥɶ ɜɵɩɨɥɧɢɥ ɩɪɟɰɟɞɟɧɬɵ «ɋɨɡɞɚɬɶ ɮɚɣɥ», 

«Ɍɪɚɧɫɥɢɪɨɜɚɬɶ». ȼɫɟ ɧɟɨɛɯɨɞɢɦɵɟ ɞɢɚɝɪɚɦɦɵ ɢ ɨɩɢɫɚɧɢɹ ɤ ɧɢɦ ɩɨɫɬɪɨɟɧɵ.  

ɐɟɥɶ ɫɰɟɧɚɪɢɹ: ɋɨɫɬɚɜɥɟɧɢɟ ɨɬɱɟɬɚ ɫ ɞɢɚɝɪɚɦɦɚɦɢ ɢ ɢɯ ɨɩɢɫɚɧɢɹɦɢ ɜ 

ɮɨɪɦɚɬɟ .docx ɢ .pdf. 

Ɉɫɧɨɜɧɨɣ ɫɰɟɧɚɪɢɣ:  
1) ɩɨɥɶɡɨɜɚɬɟɥɶ ɧɚɠɢɦɚɟɬ ɧɚ ɤɧɨɩɤɭ «Ɉɬɱɟɬ»;  

2) ɫɢɫɬɟɦɚ ɜɵɞɚɟɬ ɫɨɨɛɳɟɧɢɟ «Ɉɬɱɟɬ ɛɚɡɢɪɭɟɬɫɹ ɧɚ ɩɨɫɥɟɞɧɟɣ 

ɫɤɨɦɩɢɥɢɪɨɜɚɧɧɨɣ ɞɢɚɝɪɚɦɦɟ»; 

3) ɫɱɢɬɵɜɚɸɬɫɹ ɞɚɧɧɵɟ ɢɡ ɮɚɣɥɚ ɫ ɝɪɚɮɢɱɟɫɤɢɦ ɩɪɟɞɫɬɚɜɥɟɧɢɟɦ 

ɞɢɚɝɪɚɦɦɵ ɢ ɩɨɥɹ «ɈɉɂɋȺɇɂȿ» ɢɥɢ ɠɟ ɩɪɟɰɟɞɟɧɬɵ ɞɥɹ use-case ɞɢɚɝɪɚɦɦɵ; 

4) ɫɨɡɞɚɟɬɫɹ ɧɨɜɵɣ ɮɚɣɥ ɜ ɮɨɪɦɚɬɟ .docx; 

5) ɫɨɡɞɚɟɬɫɹ ɧɨɜɵɣ ɮɚɣɥ ɜ ɮɨɪɦɚɬɟ .pdf; 

6) ɞɚɧɧɵɟ ɢɡ ɮɚɣɥɚ ɫ ɝɪɚɮɢɱɟɫɤɢɦ ɩɪɟɞɫɬɚɜɥɟɧɢɟɦ ɞɢɚɝɪɚɦɦɵ ɢ ɩɨɥɹ 

«ɈɉɂɋȺɇɂȿ» ɢɥɢ ɩɪɟɰɟɞɟɧɬɵ ɡɚɩɢɫɵɜɚɸɬɫɹ ɜ ɧɨɜɵɟ ɮɚɣɥɵ ɨɬɱɟɬɚ ɜ ɮɨɪɦɚɬɟ 

.docx ɢ .pdf, ɩɪɢ ɬɨɦ, ɫɧɚɱɚɥɚ ɡɚɩɢɫɵɜɚɟɬɫɹ ɞɢɚɝɪɚɦɦɚ, ɚ ɩɨɬɨɦ ɟɟ ɨɩɢɫɚɧɢɟ. 
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ɉɨɫɬɭɫɥɨɜɢɹ: ɋɨɡɞɚɧɵ ɧɨɜɵɟ ɮɚɣɥɵ ɫ ɢɧɮɨɪɦɚɰɢɟɣ ɢɡ ɮɚɣɥɚ ɫ 

ɝɪɚɮɢɱɟɫɤɢɦ ɩɪɟɞɫɬɚɜɥɟɧɢɟɦ ɞɢɚɝɪɚɦɦɵ, ɩɨɥɹ «ɈɉɂɋȺɇɂȿ» ɢ ɮɨɪɦɵ 

«ɉɪɟɰɟɞɟɧɬɵ». 

          ɍɫɥɨɜɢɟ ɜɜɨɞɚ ɢ ɞɟɣɫɬɜɢɟ ɚɥɶɬɟɪɧɚɬɢɜɧɵɯ ɫɰɟɧɚɪɢɟɜ:  
ɍɫɥɨɜɢɟ 1. ȿɫɥɢ ɩɪɨɢɡɨɲɥɚ ɨɲɢɛɤɚ ɩɪɢ ɫɨɫɬɚɜɥɟɧɢɢ ɞɢɚɝɪɚɦɦɵ ɜ 

ɝɪɚɮɢɱɟɫɤɨɦ ɜɢɞɟ, ɬɨ ɨɬɱɟɬɵ ɛɭɞɭɬ ɩɨɫɬɪɨɟɧɵ ɫ ɤɚɪɬɢɧɤɨɣ, ɧɚ ɤɨɬɨɪɨɣ 

ɨɬɨɛɪɚɠɟɧɚ ɨɲɢɛɤɚ ɫ ɨɩɢɫɚɧɢɟɦ ɤ ɞɢɚɝɪɚɦɦɟ. 

ɍɫɥɨɜɢɟ 2. ȿɫɥɢ ɮɚɣɥ ɧɟ ɧɚɣɞɟɧ, ɫɢɫɬɟɦɚ ɜɵɞɚɫɬ ɫɨɨɛɳɟɧɢɟ: «Ɏɚɣɥ ɧɟ 

ɧɚɣɞɟɧ. ȼɨɡɦɨɠɧɨ ɜɵ ɧɟ ɞɟɥɚɥɢ ɬɪɚɧɫɥɹɰɢɸ ɞɢɚɝɪɚɦɦɵ». 

ɇɚɡɜɚɧɢɟ ɩɪɟɰɟɞɟɧɬɚ: ɍɞɚɥɟɧɢɟ ɮɚɣɥɚ ɩɪɨɟɤɬɚ. 

ɉɪɟɞɭɫɥɨɜɢɟ: ɉɨɥɶɡɨɜɚɬɟɥɶ ɜɵɩɨɥɧɢɥ ɩɪɟɰɟɞɟɧɬ «ɋɨɡɞɚɬɶ ɮɚɣɥ». 

ɐɟɥɶ ɫɰɟɧɚɪɢɹ: ɍɞɚɥɢɬɶ ɮɚɣɥ. 

Ɉɫɧɨɜɧɨɣ ɫɰɟɧɚɪɢɣ:  
1) ɩɨɥɶɡɨɜɚɬɟɥɶ ɜɵɛɢɪɚɟɬ ɮɚɣɥ, ɤɨɬɨɪɵɣ ɧɟɨɛɯɨɞɢɦɨ ɭɞɚɥɢɬɶ ɢɡ 

ɞɟɪɟɜɚ ɩɪɨɟɤɬɚ ɜ IDE; 

2) ɧɭɠɧɵɣ ɮɚɣɥ ɨɬɤɪɵɜɚɟɬɫɹ ɜ ɫɢɫɬɟɦɟ; 

3) ɩɨɥɶɡɨɜɚɬɟɥɶ ɧɚɠɢɦɚɟɬ ɧɚ ɤɧɨɩɤɭ «ɍɞɚɥɢɬɶ»; 

4) IDE ɜɵɞɚɟɬ ɫɨɨɛɳɟɧɢɟ «ȼɵ ɞɟɣɫɬɜɢɬɟɥɶɧɨ ɯɨɬɢɬɟ ɭɞɚɥɢɬɶ ɮɚɣɥ 

ɢɦɹɎɚɣɥɚ.uml ɜɦɟɫɬɟ ɫ ɞɢɚɝɪɚɦɦɨɣ?»; 

5) ɩɨɥɶɡɨɜɚɬɟɥɶ ɧɚɠɢɦɚɟɬ «ok» ɢ IDE ɭɞɚɥɹɟɬ ɮɚɣɥ ɢɡ ɩɪɨɟɤɬɚ. 

ɋɢɫɬɟɦɚ ɜɵɞɚɟɬ ɫɨɨɛɳɟɧɢɟ «Ɏɚɣɥ ɭɞɚɥɟɧ». 

ɉɨɫɬɭɫɥɨɜɢɹ: ɇɟɧɭɠɧɵɣ ɮɚɣɥ ɭɞɚɥɟɧ. 

          ɍɫɥɨɜɢɟ ɜɜɨɞɚ ɢ ɞɟɣɫɬɜɢɟ ɚɥɶɬɟɪɧɚɬɢɜɧɵɯ ɫɰɟɧɚɪɢɟɜ:  
ɍɫɥɨɜɢɟ 1. ȼ ɩɚɩɤɟ ɩɪɨɟɤɬɚ ɫɭɳɟɫɬɜɭɟɬ ɮɚɣɥ ɮɨɪɦɚɬɚ, ɤɨɬɨɪɵɣ ɫɢɫɬɟɦɚ 

ɧɟ ɦɨɠɟɬ ɨɬɤɪɵɬɶ.  

1) ɩɨɥɶɡɨɜɚɬɟɥɶ ɩɨɩɵɬɚɟɬɫɹ ɨɬɤɪɵɬɶ ɮɚɣɥ ɞɥɹ ɞɚɥɶɧɟɣɲɟɝɨ ɟɝɨ 

ɭɞɚɥɟɧɢɹ, ɧɨ ɫɢɫɬɟɦɚ ɜɵɞɚɫɬ ɫɨɨɛɳɟɧɢɟ «ɉɨɞɞɟɪɠɢɜɚɟɬɫɹ ɬɨɥɶɤɨ ɨɬɤɪɵɬɢɟ 

ɮɚɣɥɨɜ .jpg ɢ .uml»; 

2) ɩɨɥɶɡɨɜɚɬɟɥɶ ɞɨɥɠɟɧ ɛɭɞɟɬ ɭɞɚɥɢɬɶ ɮɚɣɥ ɧɟɩɨɞɞɟɪɠɢɜɚɟɦɨɝɨ 

ɮɨɪɦɚɬɚ ɜɧɟ IDE. 
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ɍɫɥɨɜɢɟ 2. IDE ɜɵɞɚɟɬ ɫɨɨɛɳɟɧɢɟ «ȼɵ ɞɟɣɫɬɜɢɬɟɥɶɧɨ ɯɨɬɢɬɟ ɭɞɚɥɢɬɶ 

ɮɚɣɥ ɢɦɹɎɚɣɥɚ.uml ɜɦɟɫɬɟ ɫ ɞɢɚɝɪɚɦɦɨɣ?» ɢ ɩɨɥɶɡɨɜɚɬɟɥɶ ɧɚɠɢɦɚɟɬ 

«Ɉɬɦɟɧɚ». 

1) ɫɨɨɛɳɟɧɢɟ ɢɫɱɟɡɚɟɬ; 

2) ɮɚɣɥ ɨɫɬɚɟɬɫɹ ɨɬɤɪɵɬɵɦ ɞɥɹ ɪɟɞɚɤɬɢɪɨɜɚɧɢɹ. 

ɇɚɡɜɚɧɢɟ ɩɪɟɰɟɞɟɧɬɚ: ɉɨɥɧɚɹ ɬɪɚɧɫɥɹɰɢɹ.  

ɉɪɟɞɭɫɥɨɜɢɟ: ɉɨɥɶɡɨɜɚɬɟɥɶ ɜɵɩɨɥɧɢɥ ɩɪɟɰɟɞɟɧɬ «ɇɚɩɢɫɚɬɶ ɤɨɞ ɢ 

ɨɩɢɫɚɧɢɟ ɞɢɚɝɪɚɦɦɵ» ɞɥɹ ɜɫɟɯ ɞɢɚɝɪɚɦɦ.  

ɐɟɥɶ ɫɰɟɧɚɪɢɹ: Ɉɛɪɚɛɨɬɤɚ ɤɨɞɚ ɞɥɹ ɜɫɟɯ uml-ɮɚɣɥɨɜ ɩɪɨɟɤɬɚ, ɫɨɡɞɚɧɢɟ 

ɧɚ ɨɫɧɨɜɟ ɩɪɟɞɥɨɠɟɧɧɨɝɨ ɤɨɞɚ ɞɢɚɝɪɚɦɦ ɜ ɝɪɚɮɢɱɟɫɤɨɦ ɜɢɞɟ.  

Ɉɫɧɨɜɧɨɣ ɫɰɟɧɚɪɢɣ:  
1) ɩɨɥɶɡɨɜɚɬɟɥɶ ɧɚɠɢɦɚɟɬ ɧɚ ɤɧɨɩɤɭ «ɉɨɥɧɚɹ ɬɪɚɧɫɥɹɰɢɹ»;  

2) ɤɨɞ ɩɟɪɟɞɚɟɬɫɹ ɧɚ ɨɛɪɚɛɨɬɤɭ ɦɨɞɭɥɸ NODEPLANTUML; 

3) ɨɛɧɨɜɥɹɟɬɫɹ ɜɪɟɦɹ ɩɨɫɥɟɞɧɟɣ ɬɪɚɧɫɥɹɰɢɢ; 

4) ɫɨɡɞɚɸɬɫɹ ɧɨɜɵɟ ɮɚɣɥɵ ɩɪɨɟɤɬɚ ɫ ɪɚɫɲɢɪɟɧɢɟɦ .jpg ɞɥɹ ɤɚɠɞɨɣ 

ɞɢɚɝɪɚɦɦɵ; 

5) ɫɢɫɬɟɦɚ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɜɵɞɚɟɬ ɫɨɨɛɳɟɧɢɟ: «Ɍɪɧɚɫɥɢɪɨɜɚɧɨ»; 

6) ɜ ɝɥɚɜɧɨɦ ɨɤɧɟ ɩɪɨɝɪɚɦɦɵ ɨɬɨɛɪɚɠɚɸɬɫɹ ɜɫɟ ɤɚɪɬɢɧɤɢ ɫ 

ɞɢɚɝɪɚɦɦɚɦɢ ɩɪɨɟɤɬɚ. 

ɉɨɫɬɭɫɥɨɜɢɹ: Ɉɛɧɨɜɥɹɟɬɫɹ ɜɪɟɦɹ ɩɨɫɥɟɞɧɟɣ ɬɪɚɧɫɥɹɰɢɢ, ɫɨɡɞɚɸɬɫɹ ɢ 

ɨɬɨɛɪɚɠɚɸɬɫɹ ɧɚ ɷɤɪɚɧɟ ɧɨɜɵɟ ɮɚɣɥɵ ɩɪɨɟɤɬɚ ɫ ɪɚɫɲɢɪɟɧɢɟɦ .jpg, 

ɬɪɚɧɫɥɢɪɨɜɚɧɧɵɟ ɮɚɣɥɵ ɫɨɯɪɚɧɹɸɬɫɹ ɜ ɮɚɣɥɨɜɨɣ ɫɢɫɬɟɦɟ. 

          ɍɫɥɨɜɢɟ ɜɜɨɞɚ ɢ ɞɟɣɫɬɜɢɟ ɚɥɶɬɟɪɧɚɬɢɜɧɵɯ ɫɰɟɧɚɪɢɟɜ:  
ɍɫɥɨɜɢɟ 1. ɇɟɤɨɪɪɟɤɬɧɵɣ ɤɨɞ. 

1) ɤɨɞ ɩɪɨɝɪɚɦɦɵ ɧɟɤɨɪɪɟɤɬɟɧ ɢ ɧɟ ɦɨɠɟɬ ɛɵɬɶ ɨɛɪɚɛɨɬɚɧ 

ɬɪɚɧɫɥɹɬɨɪɨɦ; 

2) ɬɪɚɧɫɥɹɬɨɪ ɩɪɢɫɵɥɚɟɬ ɨɲɢɛɤɭ ɨɛɪɚɛɨɬɤɢ; 

3) ɮɚɣɥ ɫ ɤɚɪɬɢɧɤɨɣ ɫɨɡɞɚɟɬɫɹ, ɤɚɪɬɢɧɤɚ ɫɨɞɟɪɠɢɬ ɢɧɮɨɪɦɚɰɢɸ ɨɛ 

ɨɲɢɛɤɟ, ɧɨ ɨɧɚ ɫɭɳɟɫɬɜɭɟɬ ɬɨɥɶɤɨ ɜ ɮɚɣɥɨɜɨɣ ɫɢɫɬɟɦɟ ɢ ɧɟ ɨɬɨɛɪɚɠɚɟɬɫɹ ɜ 

IDE. 
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1.1.3 ɇɟɮɭɧɤɰɢɨɧɚɥɶɧɵɟ ɬɪɟɛɨɜɚɧɢɹ 

 

Ɉɤɨɧɧɨ-ɛɪɚɭɡɟɪɧɨɟ ɞɟɫɤɬɨɩɧɨɟ ɩɪɢɥɨɠɟɧɢɟ, ɪɚɡɪɚɛɨɬɚɧɧɨɟ ɞɥɹ 

ɨɩɟɪɚɰɢɨɧɧɵɯ ɫɢɫɬɟɦ Linux, Windows, Mac. 

ɋɢɫɬɟɦɚ ɞɨɥɠɧɚ ɨɛɥɚɞɚɬɶ ɭɞɨɛɧɵɦ, ɢɧɬɭɢɬɢɜɧɨ ɩɨɧɹɬɧɵɦ, ɧɟ 

ɧɚɩɪɹɝɚɸɳɢɦ ɝɥɚɡ ɢɧɬɟɪɮɟɣɫɨɦ.  

Ɍɚɤɠɟ ɬɪɟɛɭɟɬɫɹ ɩɪɟɞɭɫɦɨɬɪɟɬɶ ɧɚɥɢɱɢɟ java runtime environment [10] 

ɞɥɹ ɪɚɛɨɬɵ ɫ ɬɪɚɧɫɥɹɬɨɪɨɦ. 

 

1.2 ȼɵɜɨɞɵ ɩɨ ɝɥɚɜɟ 

 

ɉɨɫɥɟ ɜɵɩɨɥɧɟɧɢɹ ɚɧɚɥɢɡɚ ɡɚɞɚɧɢɹ ɧɚ ȼɄɊ, ɛɵɥɢ ɫɞɟɥɚɧɵ ɜɵɜɨɞɵ: 

- ɫɪɟɞɵ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɨɫɧɨɜɚɧɧɨɣ ɧɚ ɩɪɨɰɟɫɫɟ ICONIX ɧɟ 

ɫɭɳɟɫɬɜɭɟɬ. ɗɬɨ ɡɧɚɱɢɬ, ɱɬɨ IDE ɪɚɡɪɚɛɨɬɚɧɧɚɹ ɜ ɪɚɦɤɚɯ ȼɄɊ ɛɭɞɟɬ 

ɟɞɢɧɫɬɜɟɧɧɨɣ ɫɪɟɞɨɣ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɧɚ ɨɫɧɨɜɟ ɩɪɨɰɟɫɫɚ ICONIX; 

- ɫɮɨɪɦɢɪɨɜɚɧɨ ɬɟɯɧɢɱɟɫɤɨɟ ɡɚɞɚɧɢɟ, ɜ ɯɨɞɟ ɫɨɡɞɚɧɢɹ ɤɨɬɨɪɨɝɨ ɛɵɥɢ 

ɫɮɨɪɦɭɥɢɪɨɜɚɧɵ ɮɭɧɤɰɢɨɧɚɥɶɧɵɟ ɬɪɟɛɨɜɚɧɢɹ, ɜ ɜɢɞɟ ɞɢɚɝɪɚɦɦɵ 

ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɢ ɩɪɟɰɟɞɟɧɬɨɜ ɤ ɧɟɣ, ɢ ɧɟɮɭɧɤɰɢɨɧɚɥɶɧɵɟ ɬɪɟɛɨɜɚɧɢɹ. 
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2 ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ 

 

Ⱦɥɹ ɬɨɝɨ, ɱɬɨɛɵ ɩɨɤɚɡɚɬɶ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɤɨɦɩɨɧɟɧɬɨɜ ɫɪɟɞɵ 

ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɦɟɠɞɭ ɫɨɛɨɣ ɧɟɨɛɯɨɞɢɦɨ ɨɩɪɟɞɟɥɢɬɶ ɚɪɯɢɬɟɤɬɭɪɭ ɫɢɫɬɟɦɵ. 

ɇɚ ɪɢɫɭɧɤɟ 8 ɩɪɢɜɟɞɟɧɚ ɚɪɯɢɬɟɤɬɭɪɚ ɫɢɫɬɟɦɵ. ɇɚ ɧɟɦ ɭɤɚɡɚɧɵ ɜɫɟ 

ɝɥɚɜɧɵɟ ɤɨɦɩɨɧɟɧɬɵ ɫɢɫɬɟɦɵ: 

- ɬɪɚɧɫɥɹɬɨɪ – ɩɪɨɝɪɚɦɦɚ, ɤɨɬɨɪɚɹ ɬɪɚɧɫɥɢɪɭɟɬ ɤɨɞ ɫ PlantUML 

ɹɡɵɤɚ ɜ ɢɡɨɛɪɚɠɟɧɢɟ ɞɢɚɝɪɚɦɦ; 

- ɮɚɣɥɨɜɚɹ ɫɢɫɬɟɦɚ – ɱɚɫɬɶ ɨɩɟɪɚɰɢɨɧɧɨɣ ɫɢɫɬɟɦɵ, ɤɨɬɨɪɚɹ 

ɨɛɫɥɭɠɢɜɚɟɬ ɪɚɛɨɬɭ ɱɬɟɧɢɟ/ɡɚɩɢɫɢ ɧɚ ɧɚɤɨɩɢɬɟɥɶɧɵɟ ɭɫɬɪɨɣɫɬɜɚ; 

- ɝɪɚɮɢɱɟɫɤɢɣ ɢɧɬɟɪɮɟɣɫ – ɱɚɫɬɶ ɫɢɫɬɟɦɵ, ɤɨɬɨɪɚɹ ɡɚɧɢɦɚɟɬɫɹ 

ɨɬɪɢɫɨɜɤɨɣ ɩɨɥɶɡɨɜɚɬɟɥɶɫɤɨɝɨ ɢɧɬɟɪɮɟɣɫɚ; 

- ɝɥɚɜɧɵɣ ɩɪɨɰɟɫɫ – ɩɪɨɰɟɫɫ, ɡɚɧɢɦɚɸɳɢɣɫɹ ɨɛɳɟɧɢɟɦ ɫ 

ɬɪɚɧɫɥɹɬɨɪɨɦ ɢ ɮɚɣɥɨɜɨɣ ɫɢɫɬɟɦɨɣ ɱɟɪɟɡ ɩɪɨɝɪɚɦɦɭ-ɛɪɚɭɡɟɪ. Ɉɧ ɫɨɞɟɪɠɢɬ 

ɨɫɧɨɜɧɭɸ ɥɨɝɢɤɭ ɩɪɢɥɨɠɟɧɢɹ. 

Ƚɥɚɜɧɵɣ ɩɪɨɰɟɫɫ ɩɪɢɥɨɠɟɧɢɹ ɨɬɩɪɚɜɥɹɟɬ ɬɟɤɭɳɢɣ ɨɬɤɪɵɬɢɣ ɢɫɯɨɞɧɵɣ 

ɤɨɞ ɜ ɬɪɚɧɫɥɹɬɨɪ. Ɍɪɚɧɫɥɹɬɨɪ ɨɛɪɚɛɚɬɵɜɚɟɬ ɤɨɞ ɢ ɨɬɞɚɟɬ ɪɟɡɭɥɶɬɚɬ ɮɚɣɥɨɜɨɣ 

ɫɢɫɬɟɦɟ. ɉɪɢ ɨɬɤɪɵɬɢɢ ɢɡɨɛɪɚɠɟɧɢɹ, ɝɥɚɜɧɵɣ ɩɪɨɰɟɫɫ electron ɞɟɥɚɟɬ ɡɚɩɪɨɫ 

ɨɬɨɛɪɚɡɢɬɶ ɤɚɪɬɢɧɤɭ ɝɪɚɮɢɱɟɫɤɨɦɭ ɢɧɬɟɪɮɟɣɫɭ, ɚ ɞɚɥɟɟ ɝɪɚɮɢɱɟɫɤɢɣ 

ɢɧɬɟɪɮɟɣɫ ɨɬɪɢɫɨɜɵɜɚɟɬ ɧɭɠɧɨɟ ɢɡɨɛɪɚɠɟɧɢɟ. 
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Ɋɢɫɭɧɨɤ 8 – Ⱥɪɯɢɬɟɤɬɭɪɚ ɫɢɫɬɟɦɵ ɦɨɞɟɥɢɪɨɜɚɧɢɹ 

 

2.1 Ⱦɢɧɚɦɢɱɟɫɤɚɹ ɦɨɞɟɥɶ ɫɢɫɬɟɦɵ 

 

Ȼɨɥɶɲɚɹ ɱɚɫɬɶ ɥɨɝɢɤɢ ɫɢɫɬɟɦɵ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɫɜɹɡɚɧɚ ɫ ɬɪɚɧɫɥɹɰɢɟɣ ɢ 

ɫɨɫɬɚɜɥɟɧɢɟɦ ɨɬɱɟɬɚ. 

ȼ ɪɚɡɞɟɥɟ ɩɪɢɜɟɞɟɧɵ ɞɢɚɝɪɚɦɦɵ ɪɨɛɚɫɬɧɨɫɬɢ ɢ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɞɥɹ 

ɧɚɢɛɨɥɟɟ ɡɧɚɱɢɦɵɯ ɩɪɟɰɟɞɟɧɬɨɜ, ɧɚ ɩɪɢɦɟɪɟ ɤɨɬɨɪɵɯ ɛɭɞɟɬ ɛɨɥɟɟ ɩɨɞɪɨɛɧɨ 

ɪɚɫɫɦɨɬɪɟɧɨ ɜɡɚɢɦɨɞɟɣɫɬɜɢɟ ɤɨɦɩɨɧɟɧɬɨɜ ɫɢɫɬɟɦɵ. 

 

2.1.1 Ⱦɢɚɝɪɚɦɦɵ ɪɨɛɚɫɬɧɨɫɬɢ 

 

 ɇɚ ɪɢɫɭɧɤɟ 9 ɢɡɨɛɪɚɠɟɧɚ ɞɢɚɝɪɚɦɦɚ ɪɨɛɚɫɬɧɨɫɬɢ ɞɥɹ ɜɚɪɢɚɧɬɚ 

ɢɫɩɨɥɶɡɨɜɚɧɢɹ «Ɍɪɚɧɫɥɢɪɨɜɚɬɶ». Ɉɧɚ ɬɨɱɧɟɟ ɩɨɤɚɡɵɜɚɟɬ ɩɨɜɟɞɟɧɢɟ ɫɢɫɬɟɦɵ, 

ɜɡɚɢɦɨɞɟɣɫɬɜɢɟ ɟɟ ɤɨɦɩɨɧɟɧɬɨɜ ɩɪɢ ɬɪɚɧɫɥɹɰɢɢ ɤɨɞɚ, ɱɟɦ ɞɢɚɝɪɚɦɦɚ ɜɚɪɢɚɧɬɨɜ 

ɢɫɩɨɥɶɡɨɜɚɧɢɹ. ȼ ɯɨɞɟ ɩɨɫɬɪɨɟɧɢɹ ɞɢɚɝɪɚɦɦɵ ɛɵɥɚ ɩɪɨɜɟɪɟɧɚ ɥɨɝɢɤɚ ɫɢɫɬɟɦɵ 

ɢ ɨɬɪɟɞɚɤɬɢɪɨɜɚɧ ɩɪɟɰɟɞɟɧɬ «Ɍɪɚɧɫɥɢɪɨɜɚɬɶ». Ȼɵɥ ɜɵɹɜɥɟɧ ɦɟɬɨɞ ɞɥɹ 
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ɩɨɫɬɪɨɟɧɢɹ ɩɨɫɥɟɞɭɸɳɢɯ ɞɢɚɝɪɚɦɦ ɢ ɧɚɩɢɫɚɧɢɹ ɤɨɞɚ. ɗɬɨ ɦɟɬɨɞ: translation. 

Ɍɚɤɠɟ ɛɵɥɨ ɪɟɲɟɧɨ ɞɨɛɚɜɢɬɶ ɮɨɪɦɭ ɞɥɹ ɨɬɨɛɪɚɠɟɧɢɹ ɤɚɪɬɢɧɨɤ.  

 

 
Ɋɢɫɭɧɨɤ 9 – Ⱦɢɚɝɪɚɦɦɚ ɪɨɛɚɫɬɧɨɫɬɢ «Ɍɪɚɧɫɥɢɪɨɜɚɬɶ» 

 

ɇɚ ɪɢɫɭɧɤɟ 10 ɢɡɨɛɪɚɠɟɧɚ ɞɢɚɝɪɚɦɦɚ ɪɨɛɚɫɬɧɨɫɬɢ ɧɚ ɨɫɧɨɜɟ ɩɪɟɰɟɞɟɧɬɚ 

«ɋɨɡɞɚɬɶ ɨɬɱɟɬ». ȼ ɯɨɞɟ ɟɟ ɪɚɡɪɚɛɨɬɤɢ ɛɵɥ ɜɵɞɟɥɟɧ ɦɟɬɨɞ: generateReport. Ⱥ 

ɬɚɤɠɟ ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɫɨɡɞɚɜɚɬɶ ɨɤɧɚ-ɩɪɟɞɭɩɪɟɠɞɟɧɢɹ ɞɥɹ ɨɩɨɜɟɳɟɧɢɹ 

ɩɨɥɶɡɨɜɚɬɟɥɹ ɨ ɪɚɛɨɬɟ ɫɢɫɬɟɦɵ. 
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Ɋɢɫɭɧɨɤ 10 –  Ⱦɢɚɝɪɚɦɦɚ ɪɨɛɚɫɬɧɨɫɬɢ «ɋɨɡɞɚɬɶ ɨɬɱɟɬ» 

 

 ɂɡ ɪɚɫɫɦɨɬɪɟɧɧɵɯ ɞɢɚɝɪɚɦɦ ɦɨɠɧɨ ɫɞɟɥɚɬɶ ɜɵɜɨɞ, ɱɬɨ ɞɢɚɝɪɚɦɦɵ 

ɪɨɛɚɫɬɧɨɫɬɢ ɛɨɥɟɟ ɩɨɞɪɨɛɧɨ ɩɨɤɚɡɵɜɚɸɬ ɩɨɜɟɞɟɧɢɟ ɫɢɫɬɟɦɵ ɢ ɜɡɚɢɦɨɞɟɣɫɬɜɢɟ 

ɟɟ ɤɨɦɩɨɧɟɧɬɨɜ, ɱɟɦ ɞɢɚɝɪɚɦɦɚ ɜɚɪɢɚɧɬɨɜ ɢɫɩɨɥɶɡɨɜɚɧɢɹ. ȼ ɯɨɞɟ ɩɨɫɬɪɨɟɧɢɹ 

ɞɢɚɝɪɚɦɦɵ ɛɵɥɚ ɩɪɨɜɟɪɟɧɚ ɥɨɝɢɤɚ ɩɪɢɥɨɠɟɧɢɹ ɢ ɨɬɪɟɞɚɤɬɢɪɨɜɚɧɚ ɞɢɚɝɪɚɦɦɚ 

ɜɚɪɢɚɧɬɨɜ ɢɫɩɨɥɶɡɨɜɚɧɢɹ. Ɍɚɤ, ɧɚɩɪɢɦɟɪ, ɫɞɟɥɚɜ ɜɵɜɨɞɵ ɩɨ ɞɢɚɝɪɚɦɦɟ 

ɪɨɛɚɫɬɧɨɫɬɢ «Ɍɪɚɧɫɥɢɪɨɜɚɬɶ», ɛɵɥɨ ɪɟɲɟɧɨ ɞɨɛɚɜɢɬɶ ɩɪɟɰɟɞɟɧɬ «ɉɨɥɧɚɹ 

ɬɪɚɧɫɥɹɰɢɹ». Ɍɚɤɠɟ ɛɵɥ ɜɵɹɜɥɟɧ ɛɭɞɭɳɢɣ ɦɨɞɭɥɶ mainWindow. Ɉɧ 

ɩɪɢɫɭɬɫɬɜɭɟɬ ɜɨ ɜɫɟɯ ɞɢɚɝɪɚɦɦɚɯ ɜɵɲɟ, ɬɚɤ ɤɚɤ ɢɡ-ɡɚ ɫɩɟɰɢɮɢɤɢ ɩɪɨɟɤɬɚ 
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ɷɤɪɚɧɵ ɧɟ ɦɟɧɹɸɬɫɹ. Ⱦɢɚɝɪɚɦɦɵ ɪɨɛɚɫɬɧɨɫɬɢ ɩɪɢɜɟɞɟɧɵ ɬɨɥɶɤɨ ɞɥɹ ɧɚɢɛɨɥɟɟ 

ɡɧɚɱɢɦɵɯ ɩɪɟɰɟɞɟɧɬɨɜ. 

 

2.1.2 Ⱦɢɚɝɪɚɦɦɚ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ 

 

ɋɥɟɞɭɸɳɢɣ ɷɬɚɩ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ – ɷɬɨ ɫɨɡɞɚɧɢɟ ɞɢɚɝɪɚɦɦ 

ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ. Ⱦɢɚɝɪɚɦɦɵ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɪɚɡɪɚɛɨɬɚɧɵ ɞɥɹ 2 

ɩɪɟɰɟɞɟɧɬɨɜ: «ɋɨɡɞɚɬɶ ɨɬɱɟɬ» ɢ «Ɍɪɚɧɫɥɢɪɨɜɚɬɶ». 

ɇɚ ɪɢɫɭɧɤɟ 11 ɢɡɨɛɪɚɠɟɧɚ ɞɢɚɝɪɚɦɦɚ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɞɥɹ ɩɪɟɰɟɞɟɧɬɚ 

«ɋɨɡɞɚɬɶ ɨɬɱɟɬ».  

 

 

Ɋɢɫɭɧɨɤ 11 –  Ⱦɢɚɝɪɚɦɦɚ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ «ɋɨɡɞɚɬɶ ɨɬɱɟɬ» 

 

ɂɫɯɨɞɹ ɢɡ ɞɚɧɧɨɣ ɞɢɚɝɪɚɦɦɵ, ɛɵɥɨ ɩɪɢɧɹɬɨ ɪɟɲɟɧɢɟ ɫɨɡɞɚɬɶ ɮɚɣɥ 

ɩɪɨɟɤɬɚ ɫ ɪɚɫɲɢɪɟɧɢɟɦ. umlProject. Ɏɚɣɥ ɩɪɨɟɤɬɚ – ɷɬɨ ɮɚɣɥ, ɤɨɬɨɪɵɣ ɜ JSON 

ɮɨɪɦɚɬɟ ɯɪɚɧɢɬ ɩɚɪɵ ɤɥɸɱ-ɡɧɚɱɟɧɢɟ, ɝɞɟ ɤɥɸɱ – ɫɬɪɨɤɚ ɫɨɞɟɪɠɚɳɚɹ ɩɭɬɶ ɞɨ 

ɮɚɣɥɚ, ɚ ɡɧɚɱɟɧɢɟ – ɨɩɢɫɚɧɢɟ ɤ ɞɢɚɝɪɚɦɦɟ. 

ɇɚ ɪɢɫɭɧɤɟ 12 ɢɡɨɛɪɚɠɟɧɚ ɞɢɚɝɪɚɦɦɚ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɞɥɹ ɩɪɟɰɟɞɟɧɬɚ  
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«Ɍɪɚɧɫɥɢɪɨɜɚɬɶ».  

 

 
Ɋɢɫɭɧɨɤ 12 –  Ⱦɢɚɝɪɚɦɦɚ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ «Ɍɪɚɧɫɥɢɪɨɜɚɬɶ» 

 

Ⱦɢɚɝɪɚɦɦɚ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ «Ɍɪɚɧɫɥɢɪɨɜɚɬɶ» ɩɨɤɚɡɵɜɚɟɬ ɩɪɨɰɟɫɫ 

ɫɨɯɪɚɧɟɧɢɹ ɢ ɬɪɚɧɫɥɹɰɢɢ ɤɨɞɚ.  

Ⱦɚɧɧɵɣ ɬɢɩ ɞɢɚɝɪɚɦɦ ɩɨɞɪɨɛɧɟɟ, ɱɟɦ ɞɢɚɝɪɚɦɦɵ ɩɪɟɞɵɞɭɳɢɯ ɷɬɚɩɨɜ 

ɪɚɡɪɚɛɨɬɤɢ. ɂ ɨɬɥɢɱɧɨ ɢɥɥɸɫɬɪɢɪɭɟɬ ɨɛɦɟɧ ɞɚɧɧɵɦɢ ɦɟɠɞɭ ɤɨɦɩɨɧɟɧɬɚɦɢ 

ɩɪɨɝɪɚɦɦɵ. ɉɨɫɥɟ ɪɚɡɪɚɛɨɬɤɢ ɞɢɚɝɪɚɦɦ ɩɪɢɝɨɞɧɨɫɬɢ ɛɵɥɚ ɨɬɪɟɞɚɤɬɢɪɨɜɚɧɚ 

ɞɢɚɝɪɚɦɦɚ ɪɨɛɚɫɬɧɨɫɬɢ «Ɍɪɚɧɫɥɹɰɢɹ», ɜ ɤɨɬɨɪɨɣ ɛɵɥɚ ɧɚɪɭɲɟɧɚ 

ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ ɞɟɣɫɬɜɢɣ.  

 

2.2  ɋɬɚɬɢɱɟɫɤɚɹ ɦɨɞɟɥɶ ɫɢɫɬɟɦɵ 

 

2.2.1 Ɇɨɞɭɥɢ ɫɢɫɬɟɦɵ 

 

ɋɢɫɬɟɦɚ ɫɨɫɬɨɢɬ ɢɡ ɧɟɫɤɨɥɶɤɢɯ ɦɨɞɭɥɟɣ, ɤɚɠɞɵɣ ɢɡ ɤɨɬɨɪɵɯ ɨɬɜɟɱɚɟɬ ɡɚ 

ɨɩɪɟɞɟɥɟɧɧɨɟ ɮɭɧɤɰɢɨɧɚɥɶɧɨɟ ɬɪɟɛɨɜɚɧɢɟ. ɇɚ ɞɢɚɝɪɚɦɦɟ ɪɚɡɜɟɪɬɵɜɚɧɢɹ 
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ɫɢɫɬɟɦɵ ɦɨɞɟɥɢɪɨɜɚɧɢɹ, ɢɡɨɛɪɚɠɟɧɧɨɣ ɧɚ ɪɢɫɭɧɤɟ 13 ɩɪɢɜɟɞɟɧɵ ɷɬɢ ɦɨɞɭɥɢ ɢ 

ɩɨɤɚɡɚɧɵ ɫɜɹɡɢ ɦɟɠɞɭ ɧɢɦɢ.  

Ɇɨɞɭɥɢ ɫɢɫɬɟɦɵ: 

- ɝɥɚɜɧɨɟ ɨɤɧɨ – ɦɨɞɭɥɶ, ɤɨɬɨɪɵɣ ɩɨɡɜɨɥɹɟɬ ɪɚɛɨɬɚɬɶ ɫ 

ɩɨɥɶɡɨɜɚɬɟɥɶɫɤɢɦ ɢɧɬɟɪɮɟɣɫɨɦ; 

- ɝɟɧɟɪɚɰɢɹ ɨɬɱɟɬɚ – ɦɨɞɭɥɶ, ɨɬɜɟɱɚɸɳɢɣ ɡɚ ɝɟɧɟɪɚɰɢɸ ɨɬɱɟɬɚ; 

- ɭɩɪɚɜɥɟɧɢɟ ɮɚɣɥɚɦɢ ɜ ɩɪɨɟɤɬɟ – ɦɨɞɭɥɶ ɞɥɹ ɪɚɛɨɬɵ ɫ ɮɚɣɥɚɦɢ; 

- ɬɪɚɧɫɥɹɬɨɪ – ɦɨɞɭɥɶ, ɨɬɜɟɱɚɸɳɢɣ ɡɚ ɬɪɚɧɫɥɹɰɢɸ ɤɨɞɚ; 

- ɭɩɪɚɜɥɟɧɢɟ ɩɪɨɟɤɬɚɦɢ – ɦɨɞɭɥɶ, ɪɚɛɨɬɚɸɳɢɣ ɫ ɩɪɨɟɤɬɚɦɢ; 

- ɪɚɛɨɬɚ ɫɨ ɫɬɢɥɹɦɢ ɤɨɞɚ – ɦɨɞɭɥɶ, ɫɨɡɞɚɧɧɵɣ ɞɥɹ ɩɨɞɫɜɟɬɤɢ ɤɨɞɚ 

ɫɢɧɬɚɤɫɢɫɚ; 

- ɪɚɛɨɬɚ ɫ .doc ɢ .pdf ɮɚɣɥɚɦɢ – ɪɚɛɨɬɚɟɬ ɫ ɞɨɤɭɦɟɧɬɚɦɢ ɮɨɪɦɚɬɚ 

docx ɢ pdf. 

 

 
Ɋɢɫɭɧɨɤ 13 – Ⱦɢɚɝɪɚɦɦɚ ɪɚɡɜɟɪɬɵɜɚɧɢɹ ɫɢɫɬɟɦɵ ɦɨɞɟɥɢɪɨɜɚɧɢɹ 

 

2.2.2 Ⱦɢɚɝɪɚɦɦɵ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɦɨɞɭɥɟɣ ɫɢɫɬɟɦɵ 

 

 ȼ ɩɪɨɰɟɫɫɟ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɛɵɥɨ ɪɟɲɟɧɨ ɜɡɹɬɶ ɧɟɫɤɨɥɶɤɨ ɝɨɬɨɜɵɯ 

ɦɨɞɭɥɟɣ ɢ ɦɨɞɢɮɢɰɢɪɨɜɚɬɶ ɢɯ ɩɨ ɦɟɪɟ ɧɟɨɛɯɨɞɢɦɨɫɬɢ. Ɉɫɬɚɥɶɧɵɟ ɠɟ ɦɨɞɭɥɢ 
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ɪɟɲɟɧɨ ɛɵɥɨ ɩɢɫɚɬɶ ɜɪɭɱɧɭɸ ɢ ɧɚ ɪɢɫɭɧɤɟ 14 ɢɡɨɛɪɚɠɟɧɚ ɞɢɚɝɪɚɦɦɚ 

ɪɚɡɜɟɪɬɵɜɚɧɢɹ ɞɥɹ ɧɚɝɥɹɞɧɨɝɨ ɨɬɨɛɪɚɠɟɧɢɹ ɜɡɚɢɦɨɫɜɹɡɟɣ ɦɨɞɭɥɟɣ, ɧɚɩɢɫɚɧɧɵɯ 

ɜɪɭɱɧɭɸ ɦɟɠɞɭ ɫɨɛɨɣ. Ⱥ ɬɚɤɠɟ ɛɵɥɢ ɨɩɪɟɞɟɥɟɧɵ ɤɨɦɩɨɧɟɧɬɵ ɢ ɦɟɬɨɞɵ 

ɦɨɞɭɥɟɣ. 

«Ƚɥɚɜɧɨɟ ɨɤɧɨ» – ɷɬɨ ɦɨɞɭɥɶ, ɤɨɬɨɪɵɣ ɪɚɛɨɬɚɟɬ ɫ ɩɨɥɶɡɨɜɚɬɟɥɶɫɤɢɦ 

ɢɧɬɟɪɮɟɣɫɨɦ, ɨɛɟɫɩɟɱɢɜɚɹ ɮɭɧɤɰɢɨɧɚɥ IDE. Чɚɫɬɶ ɨɛɹɡɚɧɧɨɫɬɟɣ ɦɨɞɭɥɹ 

«ɝɥɚɜɧɨɟ ɨɤɧɨ» ɞɟɥɟɝɢɪɨɜɚɧɨ ɦɨɞɭɥɹɦ «ɬɪɚɧɫɥɹɬɨɪ», «ɭɩɪɚɜɥɟɧɢɟ ɮɚɣɥɚɦɢ 

ɩɪɨɟɤɬɚ» ɢ «ɝɟɧɟɪɚɰɢɹ ɨɬɱɟɬɚ». ɗɬɨ ɩɨɤɚɡɚɧɨ ɧɚ ɪɢɫɭɧɤɟ 14 ɢ ɷɬɨɬ ɜɢɞ 

ɨɬɧɨɲɟɧɢɣ ɧɚɡɵɜɚɟɬɫɹ ɚɝɪɟɝɚɰɢɟɣ [20]. 

Ⱦɥɹ ɬɨɝɨ, ɱɬɨɛɵ ɫɪɚɛɨɬɚɥ ɦɟɬɨɞ ɦɨɞɭɥɹ «ɝɟɧɟɪɚɰɢɹ ɨɬɱɟɬɚ», ɟɦɭ 

ɧɟɨɛɯɨɞɢɦɨ ɛɭɞɟɬ ɫɨɡɞɚɬɶ ɢ ɫɨɯɪɚɧɢɬɶ ɮɚɣɥɵ, ɚ ɡɚɬɟɦ ɫɨɯɪɚɧɢɬɶ ɢɡɦɟɧɟɧɢɹ ɜ 

ɩɪɨɟɤɬɟ. ɉɨɷɬɨɦɭ ɦɨɞɭɥɶ «ɝɟɧɟɪɚɰɢɹ ɨɬɱɟɬɚ» ɚɫɫɨɰɢɚɬɢɜɧɨ [20] ɫɜɹɡɚɧ ɫ 

«ɭɩɪɚɜɥɟɧɢɟ ɮɚɣɥɚɦɢ ɩɪɨɟɤɬɚ» ɢ «ɭɩɪɚɜɥɟɧɢɟ ɩɪɨɟɤɬɚɦɢ». Ɇɨɞɭɥɶ ɝɥɚɜɧɨɟ 

ɨɤɧɨ ɬɨɠɟ ɚɫɫɨɰɢɚɬɢɜɧɨ ɫɜɹɡɚɧ ɫ «ɭɩɪɚɜɥɟɧɢɟ ɩɪɨɟɤɬɚɦɢ», ɱɬɨ ɢ ɩɨɤɚɡɚɧɨ ɧɚ 

ɪɢɫɭɧɤɟ 14. 
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Ɋɢɫɭɧɨɤ 14 – Ⱦɢɚɝɪɚɦɦɚ ɪɚɡɜɟɪɬɵɜɚɧɢɹ ɞɥɹ ɦɨɞɭɥɟɣ ɫɢɫɬɟɦɵ 

 

Ʉɚɠɞɵɣ ɢɡ ɪɭɤɨɩɢɫɧɵɯ ɦɨɞɭɥɟɣ ɞɥɹ ɪɟɚɥɢɡɚɰɢɢ ɫɜɨɟɝɨ ɮɭɧɤɰɢɨɧɚɥɚ 

ɫɜɹɡɚɧ ɫ ɢɧɬɟɝɪɢɪɨɜɚɧɧɵɦɢ ɦɨɞɭɥɹɦɢ, ɤɚɤ ɩɨɤɚɡɚɧɨ ɧɚ ɪɢɫɭɧɤɟ 13.  

 Ɇɨɞɭɥɶ «ɭɩɪɚɜɥɟɧɢɟ ɮɚɣɥɚɦɢ ɩɪɨɟɤɬɚ» ɫɜɹɡɚɧ ɫ ɦɨɞɭɥɟɦ «ɉɨɞɫɜɟɬɤɚ 

ɫɢɧɬɚɤɫɢɫɚ». Ⱦɥɹ ɬɨɝɨ ɱɬɨ ɛɵ ɩɨɞɫɜɟɱɢɜɚɬɶ ɤɨɞ, ɤɨɬɨɪɵɣ ɜɜɨɞɢɬ ɩɨɥɶɡɨɜɚɬɟɥɶ ɜ 

IDE. 
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Ɇɨɞɭɥɶ «ɝɟɧɟɪɚɰɢɹ ɨɬɱɟɬɚ» ɛɵɥ ɜɤɥɸɱɟɧ ɜ ɫɢɫɬɟɦɭ ɞɥɹ ɫɨɡɞɚɧɢɹ ɨɬɱɟɬɚ ɢ 

ɫɜɹɡɚɧ ɫ ɦɨɞɭɥɟɦ «ɪɚɛɨɬɚ ɫ .doc ɢ .pdf ɮɚɣɥɚɦɢ» ɞɥɹ ɪɚɛɨɬɵ ɫ .docx ɢ .pdf 

ɮɚɣɥɚɦɢ. Чɬɨ ɬɚɤɠɟ ɩɪɨɢɥɥɸɫɬɪɢɪɨɜɚɧɨ ɧɚ ɪɢɫɭɧɤɟ 13.  
 

2.3 ȼɵɜɨɞɵ ɩɨ ɝɥɚɜɟ 

 

ɉɨ ɡɚɜɟɪɲɟɧɢɸ ɜɬɨɪɨɣ ɝɥɚɜɵ ɛɵɥɢ ɫɞɟɥɚɧɵ ɜɵɜɨɞɵ: 

- ɪɚɡɪɚɛɨɬɚɧɚ ɞɢɧɚɦɢɱɟɫɤɚɹ ɦɨɞɟɥɶ ɫɢɫɬɟɦɵ; 

- ɪɚɡɪɚɛɨɬɚɧɚ ɫɬɚɬɢɱɟɫɤɚɹ ɦɨɞɟɥɶ ɫɢɫɬɟɦɵ; 

- ɩɪɨɢɡɜɟɞɟɧɚ ɞɟɤɨɦɩɨɡɢɰɢɹ ɥɨɝɢɤɢ IDE; 

- ɨɩɪɟɞɟɥɟɧɵ ɨɛɹɡɚɧɧɨɫɬɢ ɢ ɭɫɬɚɧɨɜɥɟɧɵ ɫɜɹɡɢ ɞɥɹ ɤɚɠɞɨɝɨ 

ɮɭɧɤɰɢɨɧɚɥɶɧɨɝɨ ɦɨɞɭɥɹ. 
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3 Ɋɟɚɥɢɡɚɰɢɹ ɢ ɞɨɤɭɦɟɧɬɚɰɢɹ 

 

3.1 Ɋɟɚɥɢɡɚɰɢɹ 

 

3.1.1 ɂɫɩɨɥɶɡɭɟɦɵɟ ɢɧɫɬɪɭɦɟɧɬɵ 

 

ɋɢɫɬɟɦɚ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɫɞɟɥɚɧɚ ɜ ɜɢɞɟ ɨɤɨɧɧɨ-ɛɪɚɭɡɟɪɧɨɝɨ ɞɟɫɤɬɨɩɧɨɝɨ 

ɩɪɢɥɨɠɟɧɢɹ. Ⱦɥɹ ɪɟɚɥɢɡɚɰɢɢ ɷɬɨɣ ɢɞɟɢ ɛɵɥɨ ɪɟɲɟɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɮɪɟɣɦɜɨɪɤ 

Electron.  

Electron  –  ɷɬɨ ɮɪɟɣɦɜɨɪɤ ɞɥɹ ɪɚɡɪɚɛɨɬɤɢ ɧɚɫɬɨɥɶɧɵɯ ɩɪɢɥɨɠɟɧɢɣ ɫ 

ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ HTML, CSS ɢ JavaScript. ȼ ɨɫɧɨɜɟ Electron ɥɟɠɚɬ ɩɪɨɟɤɬɵ 

Chromium [21] ɢ Node.js [9], ɨɛɴɟɞɢɧёɧɧɵɟ ɜ ɟɞɢɧɭɸ ɫɪɟɞɭ, ɨɛɟɫɩɟɱɢɜɚɸɳɭɸ 

ɪɚɛɨɬɭ ɩɪɢɥɨɠɟɧɢɣ. ɗɬɨ ɞɚёɬ ɜɨɡɦɨɠɧɨɫɬɶ ɩɪɢɦɟɧɹɬɶ ɜɟɛ-ɬɟɯɧɨɥɨɝɢɢ ɩɪɢ 

ɪɚɡɪɚɛɨɬɤɟ ɧɚɫɬɨɥɶɧɵɯ ɩɪɨɝɪɚɦɦ. 

Chromium ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ ɨɬɪɢɫɨɜɤɢ ɝɪɚɮɢɱɟɫɤɨɝɨ ɢɧɬɟɪɮɟɣɫɚ. Ⱥ 

ɩɨɥɧɵɣ ɧɚɛɨɪ ɦɨɞɭɥɟɣ Node.js ɩɨɡɜɨɥɹɟɬ ɩɨɥɭɱɢɬɶ ɞɨɫɬɭɩ ɤ ɨɩɟɪɚɰɢɨɧɧɨɣ 

ɫɢɫɬɟɦɟ. 

Electron – ɷɬɨ ɩɪɨɟɤɬ, ɤɨɬɨɪɵɣ ɢɫɩɨɥɶɡɨɜɚɧ ɩɪɢ ɫɨɡɞɚɧɢɢ ɦɧɨɠɟɫɬɜɚ 

ɩɨɩɭɥɹɪɧɵɯ ɩɪɢɥɨɠɟɧɢɣ. Ɍɚɤɢɯ ɤɚɤ ɦɟɫɫɟɧɞɠɟɪɵ Skype ɢ Discord, ɪɟɞɚɤɬɨɪɵ 

ɞɥɹ ɤɨɞɚ Visual Studio Code ɢ Atom ɢ ɦɧɨɠɟɫɬɜɨ ɞɪɭɝɢɯ ɩɪɢɥɨɠɟɧɢɣ, ɫɜɟɞɟɧɢɹ 

ɨ ɤɨɬɨɪɵɯ ɦɨɠɧɨ ɧɚɣɬɢ ɧɚ ɨɮɢɰɢɚɥɶɧɨɦ ɫɚɣɬɟ Electron [22]. 

ȼɟɫɶ ɮɭɧɤɰɢɨɧɚɥ ɞɥɹ ɷɥɟɦɟɧɬɨɜ ɢɧɬɟɪɮɟɣɫɚ ɪɟɚɥɢɡɨɜɚɧ ɫ ɩɨɦɨɳɶɸ 

ɮɪɟɣɦɜɨɪɤɚ Vue.js [23]. 

 

3.1.2 ɂɧɬɟɪɮɟɣɫ 

 

Ƚɪɚɮɢɱɟɫɤɢɣ ɢɧɬɟɪɮɟɣɫ ɩɪɢɥɨɠɟɧɢɹ ɫɨɡɞɚɧ ɫ ɩɨɦɨɳɶɸ ɛɪɚɭɡɟɪɚ 

Chromium.  

https://electronjs.org/
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ȼ ɛɪɚɭɡɟɪɟ Chromium ɫ ɩɨɦɨɳɶɸ ɹɡɵɤɚ ɪɚɡɦɟɬɤɢ HTML ɨɬɪɢɫɨɜɵɜɚɸɬɫɹ 

ɮɨɪɦɵ, ɤɧɨɩɤɢ, ɬɚɛɥɢɰɵ ɢ ɞɪɭɝɢɟ ɷɥɟɦɟɧɬɵ ɪɚɡɦɟɬɤɢ ɫɬɪɚɧɢɰɵ. Ɍɚɤɠɟ 

ɩɨɫɬɪɨɟɧɚ ɢɟɪɚɪɯɢɱɟɫɤɚɹ ɫɬɪɭɤɬɭɪɚ ɷɥɟɦɟɧɬɨɜ.  

ɇɚ ɮɨɪɦɚɥɶɧɨɦ ɹɡɵɤɟ ɨɩɢɫɚɧɢɹ ɜɧɟɲɧɟɝɨ ɜɢɞɚ ɞɨɤɭɦɟɧɬɚ CSS 

ɩɪɨɩɢɫɚɧɵ ɫɬɢɥɢ ɷɥɟɦɟɧɬɨɜ ɢɧɬɟɪɮɟɣɫɚ, ɬ.ɟ. ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɝɪɚɮɢɱɟɫɤɨɟ 

ɨɮɨɪɦɥɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ. 

ȼɟɫɶ ɮɭɧɤɰɢɨɧɚɥ ɞɥɹ ɷɥɟɦɟɧɬɨɜ ɢɧɬɟɪɮɟɣɫɚ ɪɟɚɥɢɡɨɜɚɧ ɫ ɩɨɦɨɳɶɸ 

ɮɪɟɣɦɜɨɪɤɚ Vue.js [23]. Ɍɚɤ ɤɚɤ Cromium ɬɚɤ ɠɟ ɢɫɩɨɥɶɡɭɟɬ ɞɜɢɠɨɤ V8, ɤɚɤ ɢ 

Node.js [24], ɭ ɩɪɢɥɨɠɟɧɢɹ ɩɨɹɜɥɹɟɬɫɹ ɞɨɫɬɭɩ ɤ ɨɩɟɪɚɰɢɨɧɧɨɣ ɫɢɫɬɟɦɟ. Ɂɚ ɫɱɟɬ 

ɷɬɨɝɨ ɪɟɚɥɢɡɨɜɚɧ ɮɭɧɤɰɢɨɧɚɥ ɞɥɹ ɬɚɤɢɯ ɷɥɟɦɟɧɬɨɜ ɢɧɬɟɪɮɟɣɫɚ, ɤɚɤ: ɤɧɨɩɤɚ 

«ȼɵɛɪɚɬɶ ɧɨɜɵɣ ɤɚɬɚɥɨɝ ɩɪɨɟɤɬɚ», ɤɧɨɩɤɚ «ɋɨɯɪɚɧɢɬɶ», «Ɍɪɚɧɫɥɢɪɨɜɚɬɶ» ɢ ɬɚɤ 

ɞɚɥɟɟ. 

Ɍɚɤɠɟ ɫ ɩɨɦɨɳɶɸ ɦɨɞɭɥɹ CodeFlask ɪɟɚɥɢɡɨɜɚɧɚ ɩɨɞɫɜɟɬɤɚ ɢɧɬɟɪɮɟɣɫɚ.  

Ʉɚɤ ɩɨɤɚɡɚɧɨ ɧɚ ɪɢɫɭɧɤɟ 15 ɧɚ ɩɪɢɦɟɪɟ ɞɢɚɝɪɚɦɦɵ ɤɥɚɫɫɨɜ ɫɨɡɞɚɧɧɨɣ ɜ 

ɪɚɡɪɚɛɨɬɚɧɧɨɣ ɜ ɪɚɦɤɚɯ ȼɄɊ IDE.  

ȼ ɦɨɞɭɥɟ CodeFlask ɩɪɨɩɢɫɵɜɚɸɬɫɹ ɡɚɪɟɡɟɪɜɢɪɨɜɚɧɧɵɟ ɫɥɨɜɚ PlantUML. 

ɉɪɢ ɨɬɤɪɵɬɢɢ ɮɚɣɥɚ ɩɨɹɜɥɹɟɬɫɹ ɬɟɫɬɨɜɨɟ ɩɨɥɟ ɞɥɹ ɜɜɨɞɚ ɤɨɞɚ. ɗɬɨ html 

ɷɥɟɦɟɧɬ <textarea>. ɗɥɟɦɟɧɬ <textarea> ɩɪɟɨɛɪɚɡɭɟɬɫɹ ɜ <code> ɷɥɟɦɟɧɬ. 

Ɏɭɧɤɰɢɹ ɦɨɞɭɥɹ CodeFlask «ɩɪɨɫɦɚɬɪɢɜɚɟɬ» ɷɥɟɦɟɧɬ <code> ɧɚ ɩɪɟɞɦɟɬ 

ɧɚɥɢɱɢɹ ɡɚɪɟɡɟɪɜɢɪɨɜɚɧɧɵɯ ɫɥɨɜ, ɨɛɨɡɧɚɱɟɧɧɵɯ ɤɚɤ ɪɟɝɭɥɹɪɧɵɟ ɜɵɪɚɠɟɧɢɹ. 

ȿɫɥɢ ɬɚɤɢɟ ɫɥɨɜɚ ɫɭɳɟɫɬɜɭɸɬ ɜ ɬɟɤɫɬɟ, ɬɨ ɨɛɪɚɛɨɬɱɢɤɢ ɦɨɞɭɥɹ CodeFlask 

ɩɪɢɞɚɸɬ ɢɦ ɨɩɪɟɞɟɥɟɧɧɵɣ ɫɬɢɥɶ. ɇɚ ɪɢɫɭɧɤɟ 15 ɩɨɤɚɡɚɧ ɩɪɢɦɟɪ ɞɢɚɝɪɚɦɦɵ 

ɤɥɚɫɫɨɜ ɫ ɩɨɞɫɜɟɬɤɨɣ ɫɢɧɬɚɤɫɢɫɚ.  
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Ɋɢɫɭɧɨɤ 15 – ɉɪɢɦɟɪ ɩɨɞɫɜɟɬɤɢ ɤɨɞɚ ɞɢɚɝɪɚɦɦɵ 

 

3.1.3 Ɏɭɧɤɰɢɨɧɚɥ  
 

ɋɢɫɬɟɦɚ ɫɨɫɬɨɢɬ ɢɡ ɧɟɫɤɨɥɶɤɢɯ ɦɨɞɭɥɟɣ. Чɚɫɬɶ ɦɨɞɭɥɟɣ ɧɚɩɢɫɚɧɚ 

ɜɪɭɱɧɭɸ, ɚ ɨɫɬɚɥɶɧɵɟ ɦɨɞɭɥɢ ɩɨɡɚɢɦɫɬɜɨɜɚɧɵ ɢɡ ɪɚɡɧɵɯ ɢɫɬɨɱɧɢɤɨɜ, 

ɭɤɚɡɚɧɧɵɯ ɧɢɠɟ, ɢ ɢɧɬɟɝɪɢɪɨɜɚɧɵ ɜ ɫɢɫɬɟɦɭ.  

Ʉ ɧɚɩɢɫɚɧɧɵɦ ɜɪɭɱɧɭɸ ɦɨɞɭɥɹɦ ɨɬɧɨɫɹɬɫɹ: 

- mainWindow – ɦɨɞɭɥɶ, ɤɨɬɨɪɵɣ ɩɨɡɜɨɥɹɟɬ ɪɚɛɨɬɚɬɶ ɫ 

ɩɨɥɶɡɨɜɚɬɟɥɶɫɤɢɦ ɢɧɬɟɪɮɟɣɫɨɦ; 

- generateReport – ɦɨɞɭɥɶ, ɨɬɜɟɱɚɸɳɢɣ ɡɚ ɝɟɧɟɪɚɰɢɸ ɨɬɱɟɬɚ; 

- fileSystemWrapper – ɦɨɞɭɥɶ ɞɥɹ ɪɚɛɨɬɵ ɫ ɮɚɣɥɚɦɢ; 

- transSender – ɦɨɞɭɥɶ, ɨɬɜɟɱɚɸɳɢɣ ɡɚ ɬɪɚɧɫɥɹɰɢɸ ɤɨɞɚ; 

- projectManager – ɦɨɞɭɥɶ, ɪɚɛɨɬɚɸɳɢɣ ɫ ɩɪɨɟɤɬɨɦ. 

Ʉ ɢɧɬɟɝɪɢɪɨɜɚɧɧɵɦ ɦɨɞɭɥɹɦ ɨɬɧɨɫɹɬɫɹ: 

- CodeFlask – ɦɨɞɭɥɶ, ɫɨɡɞɚɧɧɵɣ ɞɥɹ ɩɨɞɫɜɟɬɤɢ ɤɨɞɚ ɞɢɚɝɪɚɦɦɵ [11]; 

- fs – ɦɨɞɭɥɶ Node.js ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɣ ɞɥɹ ɪɚɛɨɬɵ ɫ ɮɚɣɥɚɦɢ [12]; 

- path – ɦɨɞɭɥɶ Node.js ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɣ ɞɥɹ ɪɚɛɨɬɵ ɫ ɩɭɬɹɦɢ ɤ 

ɮɚɣɥɚɦ ɢ ɤɚɬɚɥɨɝɚɦ [13]; 

- fsExtra – ɦɨɞɭɥɶ-ɞɨɩɨɥɧɟɧɢɟ ɤ Node.js. ɗɬɨɬ ɦɨɞɭɥɶ ɢɫɩɨɥɶɡɭɟɬɫɹ 

ɩɪɢ ɪɟɚɥɢɡɚɰɢɢ ɩɟɪɟɦɟɳɟɧɢɹ ɮɚɣɥɚ ɢɡ ɨɞɧɨɣ ɩɚɩɤɢ ɩɪɨɟɤɬɚ ɜ ɞɪɭɝɭɸ [14];  
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- docx – ɪɚɛɨɬɚɟɬ ɫ ɞɨɤɭɦɟɧɬɚɦɢ ɮɨɪɦɚɬɚ docx [15]; 

- image-sizer – ɦɨɞɭɥɶ Node.js, ɢɫɩɨɥɶɡɭɟɦɵɣ ɞɥɹ ɩɨɥɭɱɟɧɢɹ 

ɢɧɮɨɪɦɚɰɢɢ ɨ ɪɚɡɦɟɪɚɯ ɤɚɪɬɢɧɤɢ [16]; 

- word2pdf – ɦɨɞɭɥɶ ɩɪɟɨɛɪɚɡɭɸɳɢɣ ɞɨɤɭɦɟɧɬ ɮɨɪɦɚɬɚ docx ɜ pdf 

[17]; 

- child_process – ɦɨɞɭɥɶ Node.js. ɗɬɨɬ ɦɨɞɭɥɶ ɧɭɠɟɧ ɱɬɨɛɵ 

ɜɵɩɨɥɧɹɬɶ ɜ ɤɨɦɚɧɞɧɨɣ ɫɬɪɨɤɟ ɤɨɦɚɧɞɵ ɞɥɹ ɩɟɪɟɞɚɱɢ ɤɨɞɚ ɞɢɚɝɪɚɦɦɵ ɦɨɞɭɥɸ 

NODEPLANTUML [18]; 

- NODEPLANTUML – ɜɫɬɪɨɟɧɧɵɣ ɬɪɚɧɫɥɹɬɨɪ ɤɨɞɚ. ɂɫɩɨɥɶɡɭɟɬɫɹ 

ɞɥɹ ɬɪɚɧɫɥɢɪɨɜɚɧɢɹ ɤɨɞɚ UML ɞɢɚɝɪɚɦɦɵ ɜ ɤɚɪɬɢɧɤɭ [19]. 

ȼɫɟ ɮɭɧɤɰɢɨɧɚɥɶɧɵɟ ɬɪɟɛɨɜɚɧɢɹ, ɡɚɹɜɥɟɧɧɵɟ ɜ ɞɢɚɝɪɚɦɦɟ ɩɪɟɰɟɞɟɧɬɨɜ 

ɜɵɩɨɥɧɟɧɵ. Ɏɭɧɤɰɢɨɧɚɥ ɞɥɹ ɫɢɫɬɟɦɵ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɩɨɥɧɨɫɬɶɸ ɧɚɩɢɫɚɧ ɧɚ 

ɹɡɵɤɟ JavaScript. Ƚɥɚɜɧɵɣ ɮɚɣɥ ɮɭɧɤɰɢɨɧɚɥɚ ɫɢɫɬɟɦɵ ɷɬɨ mainWindow. ȼ ɧɟɦ 

ɩɪɨɩɢɫɚɧ ɮɭɧɤɰɢɨɧɚɥ ɞɥɹ ɜɫɟɯ ɷɥɟɦɟɧɬɨɜ ɢɧɬɟɪɮɟɣɫɚ, ɧɚɯɨɞɹɳɢɯɫɹ ɜ ɝɥɚɜɧɨɦ 

ɨɤɧɟ ɩɪɨɝɪɚɦɦɵ. ȿɫɥɢ ɞɥɹ ɤɚɤɨɝɨ-ɥɢɛɨ ɷɥɟɦɟɧɬɚ ɮɭɧɤɰɢɢ ɜ mainWindow ɧɟ 

ɩɪɟɞɭɫɦɨɬɪɟɧɨ, ɜ mainWindow ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɜɵɡɨɜ ɞɚɧɧɨɣ ɮɭɧɤɰɢɢ ɢɡ 

ɞɪɭɝɨɝɨ ɦɨɞɭɥɹ. 

ȼɫɹ ɪɚɛɨɬɚ ɫ ɩɪɨɟɤɬɚɦɢ ɢ ɮɚɣɥɚɦɢ ɜ ɩɪɨɟɤɬɚɯ ɨɩɢɫɵɜɚɟɬɫɹ ɜ ɦɨɞɭɥɟ 

FileSystemWrapper ɢ projectManajer. Ⱦɥɹ ɪɚɛɨɬɵ ɫ ɮɚɣɥɨɜɨɣ ɫɢɫɬɟɦɵ 

ɢɫɩɨɥɶɡɭɸɬɫɹ ɦɨɞɭɥɢ Node.js: fs, fsExtra, path. 

Ɋɚɫɫɦɨɬɪɢɦ ɩɨɞɪɨɛɧɟɟ ɦɨɞɭɥɢ, ɪɚɡɪɚɛɨɬɚɧɧɵɟ ɜ ɪɚɦɤɚɯ ȼɄɊ. 

Ɇɨɞɭɥɶ mainWindow ɪɚɛɨɬɚɟɬ ɫ ɩɨɥɶɡɨɜɚɬɟɥɶɫɤɢɦ ɢɧɬɟɪɮɟɣɫɨɦ, ɜ ɧɟɦ 

ɪɟɚɥɢɡɭɟɬɫɹ ɨɫɧɨɜɧɨɣ ɮɭɧɤɰɢɨɧɚɥ ɫɢɫɬɟɦɵ. 

Ɉɩɢɫɚɧɢɟ ɧɚɢɛɨɥɟɟ ɜɚɠɧɵɯ ɦɟɬɨɞɨɜ mainWindow: 

- deleteUseCaseDescriptionElement – ɦɟɬɨɞ ɭɞɚɥɹɸɳɢɣ ɢɡ ɫɩɢɫɤɚ 

ɩɪɟɰɟɞɟɧɬɨɜ ɨɞɢɧ ɩɪɟɰɟɞɟɧɬ; 

- addUseCaseDescription – ɞɨɛɚɜɥɹɟɬ ɜ ɫɩɢɫɨɤ ɩɪɟɰɟɞɟɧɬ. 

Ɇɨɞɭɥɶ mainWindow ɫɜɹɡɚɧ ɫ ɦɨɞɭɥɟɦ generateReport, ɤɨɬɨɪɵɣ ɫɨɛɢɪɚɟɬ 

ɜɫɟ ɫɤɨɦɩɢɥɢɪɨɜɚɧɧɵɟ ɮɚɣɥɵ ɜɨɟɞɢɧɨ ɢ ɝɟɧɟɪɢɪɭɟɬ ɨɬɱɟɬ. 
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Ɇɟɬɨɞ ɦɨɞɭɥɹ generateReport – generateReport – ɦɟɬɨɞ ɤɨɬɨɪɵɣ ɜɫɬɚɜɥɹɟɬ 

ɜ ɨɬɱɟɬ ɨɩɢɫɚɧɢɹ ɢɡ descriptionDiagrams ɨɛɴɟɤɬɚ ɩɨ ɤɚɠɞɨɣ ɢɡ ɞɢɚɝɪɚɦɦ, ɚ 

ɬɚɤɠɟ .jpg ɮɚɣɥɵ. 

Ɇɨɞɭɥɶ ProjectManager ɪɚɛɨɬɚɟɬ ɫ ɩɪɨɟɤɬɚɦɢ. 

ȼɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɦɟɬɨɞɵ: 

- openProject, ɤɨɬɨɪɵɣ ɢɳɟɬ ɮɚɣɥ ɜ ɜɵɛɪɚɧɧɨɦ ɤɚɬɚɥɨɝɟ ɫ ɧɚɡɜɚɧɢɟɦ 

project.umlProject, ɦɟɬɨɞ ɡɚɝɪɭɠɚɟɬ ɮɚɣɥ, ɟɫɥɢ ɮɚɣɥ ɫɭɳɟɫɬɜɭɟɬ, ɢɥɢ ɫɨɡɞɚɟɬ 

ɧɨɜɵɣ ɢ ɡɚɝɪɭɠɚɟɬ ɟɝɨ ɩɭɫɬɵɦ ɨɛɴɟɤɬɨɦ, ɡɚɬɟɦ ɢɞɟɬ ɡɚɝɪɭɡɤɚ ɮɚɣɥɨɜ ɢɡ 

ɤɚɬɚɥɨɝɨɜ, ɭɤɚɡɚɧɧɵɯ ɜ ɦɚɫɫɢɜɟ iconixFolders; 

- saveProject, ɤɨɬɨɪɵɣ ɫɨɯɪɚɧɹɟɬ ɜ ɮɚɣɥ project.umlProject ɨɩɢɫɚɧɢɹ 

ɜɫɟɯ ɞɢɚɝɪɚɦɦ ɜ ɮɨɪɦɚɬɟ JSON. 

Ɇɨɞɭɥɶ transSender ɫɨɡɞɚɧ ɞɥɹ ɨɬɩɪɚɜɤɢ ɤɨɞɚ ɬɪɚɧɫɥɹɬɨɪɭ, ɢ ɩɨɥɭɱɟɧɢɹ 

ɨɬ ɧɟɝɨ ɨɬɜɟɬɚ. ȿɝɨ ɦɟɬɨɞɵ – ɷɬɨ: 

- translate – ɦɟɬɨɞ ɤɨɬɨɪɵɣ ɬɪɚɧɫɥɢɪɭɟɬ ɬɟɤɭɳɢɣ ɨɬɤɪɵɬɵɣ ɮɚɣɥ ɢ 

ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɨɬɤɪɵɜɚɟɬ ɢɡɨɛɪɚɠɟɧɢɟ ɩɨɥɭɱɟɧɧɨɣ ɞɢɚɝɪɚɦɦɵ; 

- fullTranslation – ɬɪɚɧɫɥɹɰɢɹ ɜɫɟɯ ɮɚɣɥɨɜ ɜ ɩɪɨɟɤɬɟ. 

Ɇɨɞɭɥɶ FileSystemWrapper – ɦɨɞɭɥɶ ɞɥɹ ɭɩɪɚɜɥɟɧɢɹ ɮɚɣɥɚɦɢ ɱɟɪɟɡ 

ɫɪɟɞɫɬɜɚ Ɉɋ. 

ɋɨɞɟɪɠɢɬ ɩɨɥɹ: 

- workingFolder – ɩɭɬɶ ɞɨ ɪɚɛɨɱɟɣ ɞɢɪɟɤɬɨɪɢɢ; 

- openedFile – ɩɭɬɶ ɞɨ ɨɬɤɪɵɬɨɝɨ ɮɚɣɥɚ; 

- diagramTypeCurDirectory – ɧɚɡɜɚɧɢɟ ɤɚɬɚɥɨɝɚ ɨɬɤɪɵɬɨɝɨ ɮɚɣɥɚ; 

- files – ɫɩɢɫɨɤ ɮɚɣɥɨɜ ɞɢɪɟɤɬɨɪɢɢ. 

- ɋɨɞɟɪɠɢɬ ɦɟɬɨɞɵ: 

- deleteFile – ɦɟɬɨɞ ɭɞɚɥɹɸɳɢɣ ɬɟɤɭɳɢɣ ɨɬɤɪɵɬɵɣ ɮɚɣɥ ɩɪɨɟɤɬɚ 

ɜɦɟɫɬɟ ɫ ɟɝɨ ɞɢɚɝɪɚɦɦɨɣ .jpg; 

- moveFile – ɦɟɬɨɞ ɩɟɪɟɧɨɫɹɳɢɣ ɬɟɤɭɳɢɣ ɨɬɤɪɵɬɢɣ ɮɚɣɥ ɜ 

ɜɵɛɪɚɧɧɭɸ ɞɢɪɟɤɬɨɪɢɸ; 

- openFile – ɦɟɬɨɞ ɤɨɬɨɪɵɣ, ɩɪɢ ɧɚɠɚɬɢɢ ɧɚ ɮɚɣɥ ɜ ɞɟɪɟɜɟ ɩɪɨɟɤɬɚ, 

ɨɬɤɪɵɜɚɟɬ ɟɝɨ ɜ IDE; 
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- saveFile – ɫɨɯɪɚɧɟɧɢɟ ɮɚɣɥɚ; 

- createFile – ɦɟɬɨɞ ɫɨɡɞɚɧɢɹ ɮɚɣɥɚ, ɤɨɬɨɪɵɣ ɜɵɡɵɜɚɟɬɫɹ ɩɪɢ ɧɚɠɚɬɢɢ 

ɧɚ «+» ɜ ɞɟɪɟɜɟ ɩɪɨɟɤɬɚ. 

 

3.2 Ⱦɨɤɭɦɟɧɬɚɰɢɹ  
 

3.2.1 ɂɧɫɬɪɭɤɰɢɢ ɩɨɥɶɡɨɜɚɬɟɥɹ 

  

 ɂɧɫɬɪɭɤɰɢɢ ɩɨɥɶɡɨɜɚɬɟɥɹ ɨɩɢɫɵɜɚɸɬɫɹ ɫ ɩɨɦɨɳɶɸ use-case ɞɢɚɝɪɚɦɦɵ, 

ɢɡɨɛɪɚɠɟɧɧɨɣ ɧɚ ɪɢɫɭɧɤɟ 7 ɢ ɩɪɟɰɟɞɟɧɬɨɜ ɤ ɧɟɣ. 

Ⱦɥɹ ɧɚɱɚɥɚ ɪɚɛɨɬɵ ɫ IDE ɧɟɨɛɯɨɞɢɦɨ: 

1) ɜɵɛɪɚɬɶ ɝɨɬɨɜɭɸ ɫɛɨɪɤɭ ɩɨ ɫɫɵɥɤɟ [26]; 

2) ɨɬɤɪɵɬɶ ɤɚɬɚɥɨɝ ɫ ɝɨɬɨɜɨɣ ɫɛɨɪɤɨɣ;  

3) ɡɚɩɭɫɬɢɬɶ ɨɫɧɨɜɧɨɣ ɮɚɣɥ ɩɪɢɥɨɠɟɧɢɹ.  

 

3.2.2 ɂɧɫɬɪɭɤɰɢɢ ɩɪɨɝɪɚɦɦɢɫɬɚ 

 

Ⱦɥɹ ɡɚɩɭɫɤɚ ɜɟɪɫɢɢ ɪɚɡɪɚɛɨɬɤɢ ɧɟɨɛɯɨɞɢɦɨ: 

1) ɭɫɬɚɧɨɜɢɬɶ Node.js; 

2) ɫɤɚɱɚɬɶ ɤɨɦɩɨɧɟɧɬ JDK ɩɨ ɫɫɵɥɤɟ [25]; 

3) ɜ ɨɛɨɥɨɱɤɟ Node.js ɜɵɩɨɥɧɢɬɶ ɤɨɦɚɧɞɭ: npm install; 

4) ɞɥɹ ɡɚɩɭɫɤɚ ɜɟɪɫɢɢ ɨɬɥɚɞɤɢ ɢɫɩɨɥɶɡɨɜɚɬɶ ɤɨɦɚɧɞɭ: npx electron-

forge start. 

 

3.2.3 Ɍɟɫɬɢɪɨɜɚɧɢɟ  

 

Ⱦɥɹ ɩɪɨɜɟɪɤɢ ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɢ ɫɪɟɞɵ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɛɵɥɨ ɩɪɨɜɟɞɟɧɨ 

ɪɭɱɧɨɟ ɬɟɫɬɢɪɨɜɚɧɢɟ ɩɪɢɥɨɠɟɧɢɹ ɩɨɞ ɨɩɟɪɚɰɢɨɧɧɵɦɢ ɫɢɫɬɟɦɚɦɢ Windows 10 ɢ 

Mac OS Mojave. ȼɟɫɶ ɮɭɧɤɰɢɨɧɚɥ ɪɚɡɪɚɛɨɬɚɧɧɨɝɨ ɩɪɢɥɨɠɟɧɢɹ ɤɨɪɪɟɤɬɧɨ 

ɪɚɛɨɬɚɟɬ ɩɨɞ ɨɛɟɢɦɢ ɨɩɟɪɚɰɢɨɧɧɵɦɢ ɫɢɫɬɟɦɚɦɢ. 
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ɇɚ ɪɢɫɭɧɤɟ 16 ɩɪɟɞɫɬɚɜɥɟɧɨ ɨɬɤɪɵɬɨɟ ɝɥɚɜɧɨɟ ɨɤɧɨ IDE ɫ ɢɡɨɛɪɚɠɟɧɢɟɦ 

use-case ɞɢɚɝɪɚɦɦɵ ɜ Ɉɋ Windows 10.  

ɇɚ ɪɢɫɭɧɤɟ 17 ɩɪɟɞɫɬɚɜɥɟɧɨ ɨɬɤɪɵɬɨɟ ɝɥɚɜɧɨɟ ɨɤɧɨ IDE ɫ ɩɪɨɫɬɵɦ 

ɩɪɢɦɟɪɨɦ ɤɨɞɚ ɞɢɚɝɪɚɦɦɵ ɤɥɚɫɫɨɜ ɜ Mac OS Mojave.  

 

 
Ɋɢɫɭɧɨɤ 16 – ɉɪɢɦɟɪ ɪɚɛɨɬɵ IDE ɜ Ɉɋ Windows 10 

 

 

Ɋɢɫɭɧɨɤ 17 – ɉɪɢɦɟɪ ɪɚɛɨɬɵ IDE ɜ Mac OS Mojave 
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3.3 ȼɵɜɨɞɵ ɩɨ ɝɥɚɜɟ 

 

ɉɨ ɡɚɜɟɪɲɟɧɢɸ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ ɛɵɥɢ ɫɞɟɥɚɧɵ ɜɵɜɨɞɵ: 

- ɜɵɛɪɚɧɵ ɢɧɫɬɪɭɦɟɧɬɵ ɞɥɹ ɪɟɚɥɢɡɚɰɢɢ ɫɪɟɞɵ ɦɨɞɟɥɢɪɨɜɚɧɢɹ; 

- ɪɟɚɥɢɡɨɜɚɧɚ ɜ ɜɢɞɟ ɞɟɫɤɬɨɩɧɨɝɨ ɨɤɨɧɧɨ-ɛɪɚɭɡɟɪɧɨɝɨ ɩɪɢɥɨɠɟɧɢɹ 

ɫɪɟɞɚ ɨɛɴɟɤɬɧɨ-ɨɪɢɟɧɬɢɪɨɜɚɧɧɨɝɨ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɧɚ ɛɚɡɟ ɩɪɨɰɟɫɫɚ ICONIX; 

- ɫɨɫɬɚɜɥɟɧɵ ɢɧɫɬɪɭɤɰɢɢ ɩɨɥɶɡɨɜɚɬɟɥɹ ɢ ɢɧɫɬɪɭɤɰɢɢ ɩɪɨɝɪɚɦɦɢɫɬɚ; 

- ɩɪɨɜɟɞɟɧɨ ɬɟɫɬɢɪɨɜɚɧɢɟ ɫɢɫɬɟɦɵ ɦɨɞɟɥɢɪɨɜɚɧɢɹ. 
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ɁȺɄɅɘɑȿɇɂȿ 

 

ȼ ɪɟɡɭɥɶɬɚɬɟ ɩɪɨɞɟɥɚɧɧɨɣ ɪɚɛɨɬɵ ɫɩɪɨɟɤɬɢɪɨɜɚɧɚ, ɪɟɚɥɢɡɨɜɚɧɚ ɢ 

ɩɪɨɬɟɫɬɢɪɨɜɚɧɚ ɫɪɟɞɚ ɨɛɴɟɤɬɧɨ-ɨɪɢɟɧɬɢɪɨɜɚɧɧɨɝɨ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɧɚ ɛɚɡɟ 

ɩɪɨɰɟɫɫɚ ICONIX, ɨɛɟɫɩɟɱɢɜɚɸɳɭɸ ɪɚɡɪɚɛɨɬɤɭ ɢ ɯɪɚɧɟɧɢɟ ɞɢɚɝɪɚɦɦ ɜ 

ɬɟɫɬɨɜɨɦ ɢ ɝɪɚɮɢɱɟɫɤɨɦ ɜɢɞɟ, ɚ ɬɚɤɠɟ ɫɨɡɞɚɧɢɟ ɨɬɱɟɬɧɨɫɬɢ ɩɨ ɩɪɨɟɤɬɭ. 

Ɍɚɤɠɟ ɛɵɥɢ ɪɚɡɪɚɛɨɬɚɧɵ ɢɧɫɬɪɭɤɰɢɢ ɩɨɥɶɡɨɜɚɬɟɥɹ ɢ ɩɪɨɝɪɚɦɦɢɫɬɚ. 

ɉɪɢɥɨɠɟɧɢɟ ɛɵɥɨ ɭɩɚɤɨɜɚɧɨ ɜ ɚɪɯɢɜ ɫ ɦɢɧɢɦɚɥɶɧɵɦɢ ɢɡɦɟɧɟɧɢɹɦɢ ɜ 

ɢɫɯɨɞɧɨɦ ɤɨɞɟ ɞɥɹ ɭɩɪɨɳɟɧɢɹ ɟɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɹ. ɋɭɳɟɫɬɜɭɸɬ ɫɛɨɪɤɢ ɞɥɹ ɬɪɟɯ 

ɨɩɟɪɚɰɢɨɧɧɵɯ ɫɢɫɬɟɦ: Windows, Mac, Linux. ɋɛɨɪɤɢ ɞɨɫɬɭɩɧɵ ɞɥɹ ɫɤɚɱɢɜɚɧɢɹ 

ɫ git-ɪɟɩɨɡɢɬɨɪɢɹ [26].  

ɂɫɯɨɞɧɵɣ ɤɨɞ ɩɪɢɥɨɠɟɧɢɹ ɞɨɫɬɭɩɟɧ ɞɥɹ ɫɤɚɱɢɜɚɧɢɹ ɫ git-ɪɟɩɨɡɢɬɨɪɢɹ 

[26]. 
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ɋɉɂɋɈɄ ɋɈɄɊȺЩȿɇɂɃ 

 

Ɉɋ – ɨɩɟɪɚɰɢɨɧɧɚɹ ɫɢɫɬɟɦɚ 

CSS – Cascading Style Sheets 

HTML – HyperText Markup Language 

IDE – Integrated development environment 

RUP – Rational Unified Process 

UML – Unified Modeling Language 
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