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ɊȿɎȿɊȺɌ 

 
ȼɵɩɭɫɤɧɚɹ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɚɹ ɪɚɛɨɬɚ ɩɨ ɬɟɦɟ «Ɋɚɡɪɚɛɨɬɤɚ front-end ɱɚɫɬɢ 

ɦɨɞɭɥɹ ɚɧɚɥɢɡɚ ɭɫɩɟɜɚɟɦɨɫɬɢ ɫɬɭɞɟɧɬɨɜ ɧɚ ɨɫɧɨɜɟ ɋɗɈ ɋɎɍ» ɫɨɞɟɪɠɢɬ 42 

ɫɬɪɚɧɢɰɵ ɬɟɤɫɬɨɜɨɝɨ ɞɨɤɭɦɟɧɬɚ, 21 ɢɫɩɨɥɶɡɨɜɚɧɧɵɯ ɢɫɬɨɱɧɢɤɨɜ, 27 ɢɥɥɸɫɬɪɚ-

ɰɢɣ. 

ȼȿȻ-ɉɊɂɅɈɀȿɇɂȿ, FRONT-END, ȼȿȻ-ɉɅȺɌɎɈɊɆȺ, ȺɇȺɅɂɁ 

ɍɋɉȿȼȺȿɆɈɋɌɂ. 

ɐɟɥɶɸ ɞɚɧɧɨɣ ɜɵɩɭɫɤɧɨɣ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ ɹɜɥɹɟɬɫɹ ɪɚɡɪɚɛɨɬɤɚ 

front-end ɱɚɫɬɢ ɦɨɞɭɥɹ ɚɧɚɥɢɡɚ ɭɫɩɟɜɚɟɦɨɫɬɢ ɫɬɭɞɟɧɬɨɜ ɧɚ ɨɫɧɨɜɟ ɫɢɫɬɟɦɵ 

ɷɥɟɤɬɪɨɧɧɨɝɨ ɨɛɪɚɡɨɜɚɧɢɹ ɋɎɍ. Ɋɚɡɪɚɛɨɬɚɧɧɨɟ ɜɟɛ-ɩɪɢɥɨɠɟɧɢɟ ɩɨɡɜɨɥɹɟɬ ɪɨ-

ɞɢɬɟɥɹɦ ɩɪɨɫɦɚɬɪɢɜɚɬɶ ɭɱɟɛɧɭɸ ɢɧɮɨɪɦɚɰɢɸ ɜ ɭɞɨɛɧɨɦ ɢ ɥɚɤɨɧɢɱɧɨɦ ɜɢɞɟ, ɚ 

ɩɪɟɩɨɞɚɜɚɬɟɥɹɦ ɩɪɨɫɦɚɬɪɢɜɚɬɶ ɢ ɚɧɚɥɢɡɢɪɨɜɚɬɶ ɫɬɚɬɢɫɬɢɤɭ ɩɨ ɫɜɨɢɦ ɩɪɟɞɦɟ-

ɬɚɦ, ɱɬɨ ɞɨɥɠɧɨ ɩɨɦɨɱɶ ɫ ɨɩɪɟɞɟɥɟɧɢɟɦ ɫɥɚɛɵɯ ɦɟɫɬ ɜ ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɦ ɩɪɨ-

ɰɟɫɫɟ. 

Ⱦɥɹ ɞɨɫɬɢɠɟɧɢɹ ɰɟɥɢ ɛɵɥɢ ɪɟɲɟɧɵ ɫɥɟɞɭɸɳɢɟ ɡɚɞɚɱɢ: 

 ɩɪɨɚɧɚɥɢɡɢɪɨɜɚɧɵ ɫɭɳɟɫɬɜɭɸɳɢɟ ɪɟɲɟɧɢɹ; 

 ɪɚɫɫɦɨɬɪɟɧɵ ɬɟɯɧɢɱɟɫɤɢɟ ɫɪɟɞɫɬɜɚ ɪɚɡɪɚɛɨɬɤɢ ɢ ɨɩɪɟɞɟɥёɧ ɬɟɯɧɨɥɨɝɢ-

ɱɟɫɤɢɣ ɫɬɟɤ; 

 ɫɩɪɨɟɤɬɢɪɨɜɚɧɵ ɦɚɤɟɬɵ ɷɤɪɚɧɨɜ ɩɪɢɥɨɠɟɧɢɹ; 

 ɫɩɪɨɟɤɬɢɪɨɜɚɧɚ ɤɥɢɟɧɬɫɤɚɹ ɱɚɫɬɶ ɩɪɢɥɨɠɟɧɢɹ. 

ȼ ɪɟɡɭɥɶɬɚɬɟ ɢɫɫɥɟɞɨɜɚɧɢɹ ɩɪɟɞɦɟɬɧɨɣ ɨɛɥɚɫɬɢ ɛɵɥɢ ɩɪɨɚɧɚɥɢɡɢɪɨɜɚɧɵ 

ɫɭɳɟɫɬɜɭɸɳɢɟ ɪɟɲɟɧɢɹ ɜɧɭɬɪɢ ɢɧɫɬɢɬɭɬɚ ɢ ɛɵɥ ɫɞɟɥɚɧ ɜɵɜɨɞ, ɱɬɨ ɜ ɞɚɧɧɵɣ 

ɦɨɦɟɧɬ ɢɧɮɨɪɦɚɰɢɹ ɩɨɤɚɡɵɜɚɟɬɫɹ ɜ ɜɢɞɟ ɬɚɛɥɢɰ ɫ ɦɧɨɠɟɫɬɜɟɧɧɵɦ ɭɪɨɜɧɟɦ 

ɜɥɨɠɟɧɧɨɫɬɢ. ɉɪɨɚɧɚɥɢɡɢɪɨɜɚɬɶ ɚɧɚɥɨɝɢ ɧɟ ɛɵɥɨ ɜɨɡɦɨɠɧɨɫɬɢ, ɬɚɤ ɤɚɤ ɜɫɹ ɢɧ-

ɮɨɪɦɚɰɢɹ ɤɨɧɮɢɞɟɧɰɢɚɥɶɧɚ, ɢ ɞɥɹ ɟё ɩɪɨɫɦɨɬɪɚ ɧɟɨɛɯɨɞɢɦɨ ɹɜɥɹɬɶɫɹ ɪɚɛɨɬɧɢ-

ɤɨɦ, ɥɢɛɨ ɫɬɭɞɟɧɬɨɦ ɤɨɧɤɪɟɬɧɨɝɨ ɭɱɟɛɧɨɝɨ ɡɚɜɟɞɟɧɢɹ. Ȼɵɥɢ ɫɨɫɬɚɜɥɟɧɵ ɮɭɧɤ-

ɰɢɨɧɚɥɶɧɵɟ ɬɪɟɛɨɜɚɧɢɹ ɤ ɩɪɢɥɨɠɟɧɢɸ. 

ȼ ɢɬɨɝɟ ɛɵɥɚ ɪɚɡɪɚɛɨɬɚɧɚ front-end ɱɚɫɬɶ ɩɪɢɥɨɠɟɧɢɹ ɫɨ ɫɥɟɞɭɸɳɢɦɢ 

ɜɨɡɦɨɠɧɨɫɬɹɦɢ: 
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 ɚɜɬɨɪɢɡɚɰɢɹ ɜ ɫɢɫɬɟɦɟ; 

 ɩɪɨɫɦɨɬɪ ɪɨɞɢɬɟɥɹɦɢ ɭɱɟɛɧɨɣ ɢɧɮɨɪɦɚɰɢɢ ɫɜɨɟɝɨ ɪɟɛёɧɤɚ; 

 ɩɪɨɫɦɨɬɪ ɩɪɟɩɨɞɚɜɚɬɟɥɹɦɢ ɚɝɪɟɝɢɪɨɜɚɧɧɨɝɨ ɨɬɱёɬɚ ɩɨ ɜɵɛɪɚɧɧɵɦ 

ɝɪɭɩɩɚɦ; 

 ɩɪɨɫɦɨɬɪ ɩɪɟɩɨɞɚɜɚɬɟɥɹɦɢ ɨɬɱёɬɚ ɩɨ ɤɚɠɞɨɣ ɜɵɛɪɚɧɧɨɣ ɝɪɭɩɩɟ ɨɬ-

ɞɟɥɶɧɨ. 
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ȼȼȿȾȿɇɂȿ 
 

ȼɨ ɜɪɟɦɹ ɩɚɧɞɟɦɢɢ COVID-19 ɜɫɟ ɭɱɟɛɧɵɟ ɡɚɜɟɞɟɧɢɹ ɩɟɪɟɲɥɢ ɧɚ ɞɢ-

ɫɬɚɧɰɢɨɧɧɨɟ ɨɛɭɱɟɧɢɟ. ȼ ɫɜɹɡɢ ɫ ɷɬɢɦ ɜɨɡɧɢɤ ɪɹɞ ɫɥɨɠɧɨɫɬɟɣ ɫ ɤɨɧɬɪɨɥɟɦ ɨɛ-

ɪɚɡɨɜɚɬɟɥɶɧɨɝɨ ɩɪɨɰɟɫɫɚ. ȼ ɱɚɫɬɧɨɫɬɢ, ɭ ɩɪɟɩɨɞɚɜɚɬɟɥɟɣ ɜɨɡɪɨɫɥɚ ɧɟɨɛɯɨɞɢ-

ɦɨɫɬɶ ɜ ɩɪɨɫɦɨɬɪɟ ɩɨɫɟɳɚɟɦɨɫɬɢ ɡɚɧɹɬɢɣ ɢ ɜɵɩɨɥɧɟɧɢɢ ɡɚɞɚɧɢɣ, ɚ ɬɚɤɠɟ ɩɨ-

ɹɜɢɥɚɫɶ ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɜ ɫɪɚɜɧɟɧɢɢ ɩɨɤɚɡɚɬɟɥɟɣ ɤɚɱɟɫɬɜɚ ɨɛɪɚɡɨɜɚɧɢɹ ɞɨ ɢ ɜɨ 

ɜɪɟɦɹ ɞɢɫɬɚɧɰɢɨɧɧɨɝɨ ɨɛɭɱɟɧɢɹ ɫ ɰɟɥɶɸ ɨɩɪɟɞɟɥɟɧɢɹ ɫɥɚɛɵɯ ɦɟɫɬ ɨɛɪɚɡɨɜɚ-

ɬɟɥɶɧɨɝɨ ɩɪɨɰɟɫɫɚ. Ɋɟɲɢɬɶ ɜɨɡɧɢɤɲɢɟ ɡɚɞɚɱɢ ɩɨɡɜɨɥɢɥɚ ɛɵ ɦɨɞɟɪɧɢɡɚɰɢɹ ɫɭ-

ɳɟɫɬɜɭɸɳɟɝɨ ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ, ɢɫɩɨɥɶɡɭɸɳɟɝɨɫɹ ɜ ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɦ 

ɩɪɨɰɟɫɫɟ ɭɧɢɜɟɪɫɢɬɟɬɚ. 

ɐɟɥɶɸ ɞɚɧɧɨɣ ɜɵɩɭɫɤɧɨɣ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ ɹɜɥɹɟɬɫɹ ɪɚɡɪɚɛɨɬɤɚ 

front-end ɱɚɫɬɢ ɜɟɛ-ɩɪɢɥɨɠɟɧɢɹ, ɩɪɟɞɨɫɬɚɜɥɹɸɳɟɣ ɩɨɞɪɨɛɧɭɸ ɫɬɚɬɢɫɬɢɤɭ ɩɨ 

ɭɫɩɟɜɚɟɦɨɫɬɢ ɫɬɭɞɟɧɬɨɜ ɂɄɂɌ ɋɎɍ.  

ɇɨɜɚɹ ɮɭɧɤɰɢɨɧɚɥɶɧɨɫɬɶ ɜɟɛ-ɩɪɢɥɨɠɟɧɢɹ ɧɚɩɪɚɜɥɟɧɚ ɧɚ ɪɨɞɢɬɟɥɟɣ ɢ 

ɩɪɟɩɨɞɚɜɚɬɟɥɟɣ. Ɉɧɚ ɩɨɡɜɨɥɢɬ ɪɨɞɢɬɟɥɹɦ ɩɪɨɫɦɚɬɪɢɜɚɬɶ ɭɱɟɛɧɭɸ ɢɧɮɨɪɦɚɰɢɸ 

ɫɜɨɟɝɨ ɪɟɛɟɧɤɚ, ɬɚɤɭɸ ɤɚɤ ɟɝɨ ɩɨɞɪɨɛɧɭɸ ɭɫɩɟɜɚɟɦɨɫɬɶ ɢ ɩɨɫɟɳɚɟɦɨɫɬɶ ɜ ɥɚɤɨ-

ɧɢɱɧɨɦ ɢ ɭɩɨɪɹɞɨɱɟɧɧɨɦ ɜɢɞɟ, ɚ ɩɪɟɩɨɞɚɜɚɬɟɥɹɦ ɩɪɨɫɦɚɬɪɢɜɚɬɶ ɢ ɫɪɚɜɧɢɜɚɬɶ 

(ɜ ɜɢɞɟ ɝɪɚɮɢɤɨɜ, ɝɢɫɬɨɝɪɚɦɦ ɢ ɞɢɚɝɪɚɦɦ) ɭɫɩɟɜɚɟɦɨɫɬɶ ɫɬɭɞɟɧɬɨɜ ɩɨ ɤɨɧɤɪɟɬ-

ɧɵɦ ɞɢɫɰɢɩɥɢɧɚɦ ɜ ɪɚɡɧɨɟ ɜɪɟɦɹ ɜ ɚɝɪɟɝɢɪɨɜɚɧɧɨɦ ɜɢɞɟ ɢɥɢ ɩɨ ɭɱɟɛɧɵɦ ɝɪɭɩ-

ɩɚɦ ɜ ɨɬɞɟɥɶɧɨɫɬɢ. 

Ⱦɥɹ ɞɨɫɬɢɠɟɧɢɹ ɰɟɥɢ ɛɵɥɢ ɪɟɲɟɧɵ ɫɥɟɞɭɸɳɢɟ ɡɚɞɚɱɢ:   

 ɩɪɨɜɟɞɟɧ ɚɧɚɥɢɡ ɫɭɳɟɫɬɜɭɸɳɢɯ ɪɟɲɟɧɢɣ; 

 ɢɫɫɥɟɞɨɜɚɧɚ ɩɪɟɞɦɟɬɧɚɹ ɨɛɥɚɫɬɶ;   

 ɫɨɡɞɚɧɚ ɦɨɞɟɥɶ ɩɪɟɞɦɟɬɧɨɣ ɨɛɥɚɫɬɢ;   

 ɫɩɪɨɟɤɬɢɪɨɜɚɧ ɢɧɬɟɪɮɟɣɫ front-end ɱɚɫɬɢ ɩɪɢɥɨɠɟɧɢɹ;   

 ɪɟɚɥɢɡɨɜɚɧɚ front-end ɱɚɫɬɶ ɩɪɢɥɨɠɟɧɢɹ;   

 ɩɪɨɜɟɞɟɧɨ ɬɟɫɬɢɪɨɜɚɧɢɟ. 
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1 Ⱥɧɚɥɢɡ ɩɪɟɞɦɟɬɧɨɣ ɨɛɥɚɫɬɢ  

 

ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɛɨɥɶɲɢɧɫɬɜɨ ɜɨɡɦɨɠɧɨɫɬɟɣ ɞɥɹ ɨɬɫɥɟɠɢɜɚɧɢɹ ɭɫɩɟ-

ɜɚɟɦɨɫɬɢ ɫɬɭɞɟɧɬɨɜ, ɩɪɟɞɨɫɬɚɜɥɹɟɦɵɯ ɭɧɢɜɟɪɫɢɬɟɬɨɦ ɩɪɟɩɨɞɚɜɚɬɟɥɹɦ ɢ ɪɨɞɢ-

ɬɟɥɹɦ, ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɜɢɞɟ ɨɞɧɨɨɛɪɚɡɧɵɯ ɬɚɛɥɢɰ ɫ ɦɧɨɠɟɫɬɜɟɧɧɵɦ ɭɪɨɜɧɟɦ 

ɜɥɨɠɟɧɧɨɫɬɢ, ɜ ɤɨɬɨɪɵɯ ɥɟɝɤɨ ɡɚɩɭɬɚɬɶɫɹ.  

ɉɪɟɞɥɚɝɚɟɦɨɟ ɜɟɛ-ɩɪɢɥɨɠɟɧɢɟ ɩɨɡɜɨɥɢɬ ɪɨɞɢɬɟɥɹɦ ɩɪɨɫɦɚɬɪɢɜɚɬɶ ɨɫ-

ɧɨɜɧɭɸ ɢɧɮɨɪɦɚɰɢɸ ɨɛ ɢɯ ɪɟɛɟɧɤɟ, ɬɚɤɭɸ ɤɚɤ ɟɝɨ ɩɨɞɪɨɛɧɭɸ ɭɫɩɟɜɚɟɦɨɫɬɶ ɢ 

ɩɨɫɟɳɚɟɦɨɫɬɶ ɜ ɥɚɤɨɧɢɱɧɨɦ ɢ ɭɩɨɪɹɞɨɱɟɧɧɨɦ ɜɢɞɟ, ɚ ɩɪɟɩɨɞɚɜɚɬɟɥɹɦ ɩɨɡɜɨɥɢɬ 

ɩɪɨɫɦɚɬɪɢɜɚɬɶ ɢ ɫɪɚɜɧɢɜɚɬɶ (ɜ ɜɢɞɟ ɝɪɚɮɢɤɨɜ, ɝɢɫɬɨɝɪɚɦɦ ɢ ɞɢɚɝɪɚɦɦ) ɭɫɩɟɜɚ-

ɟɦɨɫɬɶ ɫɬɭɞɟɧɬɨɜ ɩɨ ɤɨɧɤɪɟɬɧɵɦ ɞɢɫɰɢɩɥɢɧɚɦ ɜ ɪɚɡɧɨɟ ɜɪɟɦɹ ɜ ɚɝɪɟɝɢɪɨɜɚɧ-

ɧɨɦ ɜɢɞɟ ɢɥɢ ɩɨ ɝɪɭɩɩɚɦ ɜ ɨɬɞɟɥɶɧɨɫɬɢ.  

ɉɨɦɢɦɨ ɚɧɚɥɢɡɚ ɩɪɟɞɦɟɬɧɨɣ ɨɛɥɚɫɬɢ, ɞɥɹ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ ɧɟɨɛɯɨɞɢ-

ɦɨ ɛɵɥɨ ɜɵɛɪɚɬɶ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɣ ɫɬɟɤ ɞɥɹ ɜɟɞɟɧɢɹ ɪɚɡɪɚɛɨɬɤɢ.  

 

1.1 Ⱥɧɚɥɢɡ ɫɭɳɟɫɬɜɭɸɳɢɯ ɪɟɲɟɧɢɣ 

ȼ ɜɟɤ ɨɛɥɚɱɧɵɯ ɬɟɯɧɨɥɨɝɢɣ ɛɨɥɶɲɢɧɫɬɜɨ ɜɵɫɲɢɯ ɭɱɟɛɧɵɯ ɡɚɜɟɞɟɧɢɣ 

ɢɦɟɸɬ ɫɜɨɢ ɜɟɪɫɢɢ ɨɬɫɥɟɠɢɜɚɧɢɹ ɭɫɩɟɜɚɟɦɨɫɬɢ ɫɬɭɞɟɧɬɨɜ.  

ȼ ɫɜɨɛɨɞɧɨɦ ɞɨɫɬɭɩɟ ɛɵɥɢ ɧɚɣɞɟɧɵ ɷɥɟɤɬɪɨɧɧɵɟ ɠɭɪɧɚɥɵ ɩɨɫɟɳɚɟɦɨɫɬɢ 

ɢ ɭɫɩɟɜɚɟɦɨɫɬɢ ɫɬɭɞɟɧɬɨɜ Ɍɨɦɫɤɨɝɨ Ƚɨɫɭɞɚɪɫɬɜɟɧɧɨɝɨ ɭɧɢɜɟɪɫɢɬɟɬɚ ɋɢɫɬɟɦ 

ɭɩɪɚɜɥɟɧɢɹ ɢ ɪɚɞɢɨɷɥɟɤɬɪɨɧɢɤɢ (ɌɍɋɍɊ), Ʉɚɡɚɧɫɤɨɝɨ ɮɟɞɟɪɚɥɶɧɨɝɨ ɭɧɢɜɟɪɫɢ-

ɬɟɬɚ ɢ ɘɠɧɨɝɨ ɢɧɫɬɢɬɭɬɚ ɦɟɧɟɞɠɦɟɧɬɚ (ɘɂɆ), ɧɨ ɧɚ ɤɚɠɞɨɦ ɫɚɣɬɟ ɧɟɨɛɯɨɞɢ-

ɦɨ ɩɪɨɯɨɞɢɬɶ ɩɪɨɰɟɞɭɪɭ ɚɜɬɨɪɢɡɚɰɢɢ, ɬɨ ɟɫɬɶ ɢɧɮɨɪɦɚɰɢɸ ɦɨɝɭɬ ɩɪɨɫɦɚɬɪɢ-

ɜɚɬɶ ɬɨɥɶɤɨ ɭɱɚɳɢɟɫɹ ɢ ɩɪɟɩɨɞɚɜɚɬɟɥɢ ɞɚɧɧɨɝɨ ɭɱɟɛɧɨɝɨ ɡɚɜɟɞɟɧɢɹ.  

Ɍɚɤ ɤɚɤ ɹ ɧɟ ɢɦɟɸ ɧɢɤɚɤɨɝɨ ɨɬɧɨɲɟɧɢɹ ɤ ɞɚɧɧɵɦ ɭɧɢɜɟɪɫɢɬɟɬɚɦ, ɩɪɨɜɟ-

ɫɬɢ ɩɨɥɧɵɣ ɚɧɚɥɢɡ ɢɯ ɩɪɢɥɨɠɟɧɢɣ ɧɟɜɨɡɦɨɠɧɨ. 

 

1.2 Ɉɩɪɟɞɟɥɟɧɢɟ ɬɪɟɛɨɜɚɧɢɣ ɤ ɫɢɫɬɟɦɟ  
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Ɍɚɤ ɤɚɤ ɧɟ ɛɵɥɨ ɜɨɡɦɨɠɧɨɫɬɢ ɩɪɨɚɧɚɥɢɡɢɪɨɜɚɬɶ ɚɧɚɥɨɝɢ, ɤɥɸɱɟɜɵɟ 

ɮɭɧɤɰɢɨɧɚɥɶɧɵɟ ɬɪɟɛɨɜɚɧɢɹ ɤ ɫɢɫɬɟɦɟ ɛɵɥɢ ɫɨɫɬɚɜɥɟɧɵ ɢɡ ɩɨɠɟɥɚɧɢɣ ɪɨɞɢɬɟ-

ɥɟɣ ɢ ɩɪɟɩɨɞɚɜɚɬɟɥɟɣ: 

 ɚɜɬɨɪɢɡɚɰɢɹ ɜ ɫɢɫɬɟɦɟ ɩɨɫɪɟɞɫɬɜɨɦ ɜɜɨɞɚ ɥɨɝɢɧɚ ɢ ɩɚɪɨɥɹ;  

 ɫɬɪɚɧɢɰɚ ɪɨɞɢɬɟɥɹ ɞɨɥɠɧɚ ɫɨɞɟɪɠɚɬɶ ɲɚɩɤɭ ɢ ɛɥɨɤ ɫ ɨɫɧɨɜɧɨɣ ɢɧɮɨɪ-

ɦɚɰɢɟɣ. ɒɚɩɤɚ ɫɨɞɟɪɠɢɬ: ɜɵɩɚɞɚɸɳɢɣ ɫɩɢɫɨɤ ɫ ɫɟɦɟɫɬɪɚɦɢ ɫɬɭɞɟɧɬɚ ɢ ɫɬɪɨɤɭ 

ɩɪɨɝɪɟɫɫɚ ɬɟɤɭɳɟɝɨ ɫɟɦɟɫɬɪɚ. Ɉɫɧɨɜɧɨɣ ɛɥɨɤ ɫɨɞɟɪɠɢɬ: ɎɂɈ ɫɬɭɞɟɧɬɚ, ɟɝɨ 

ɩɪɨɰɟɧɬ ɩɨɫɟɳɚɟɦɨɫɬɢ, ɨɛɳɢɣ ɩɪɨɰɟɧɬ ɭɫɩɟɜɚɟɦɨɫɬɢ, ɩɨɡɢɰɢɸ ɜ ɝɪɭɩɩɟ ɢ ɬɚɛ-

ɥɢɰɭ, ɫɨɞɟɪɠɚɳɭɸ ɧɚɡɜɚɧɢɟ ɩɪɟɞɦɟɬɚ, ɩɪɨɰɟɧɬ ɜɵɩɨɥɧɟɧɢɹ ɤɭɪɫɚ, ɟɝɨ ɮɨɪɦɭ 

ɤɨɧɬɪɨɥɹ, ɞɚɬɭ ɩɪɨɜɟɞɟɧɢɹ ɚɬɬɟɫɬɚɰɢɢ ɢ ɨɰɟɧɤɭ; 

 ɫɬɪɚɧɢɰɚ ɩɪɟɩɨɞɚɜɚɬɟɥɹ ɞɨɥɠɧɚ ɫɨɞɟɪɠɚɬɶ ɛɥɨɤ ɮɢɥɶɬɪɨɜ ɢ ɛɥɨɤ ɨɬɱё-

ɬɚ. Ȼɥɨɤ ɮɢɥɶɬɪɨɜ ɫɨɞɟɪɠɢɬ: ɜɵɛɨɪ ɩɪɟɞɦɟɬɚ, ɦɧɨɠɟɫɬɜɟɧɧɵɣ ɜɵɛɨɪ ɝɨɞɚ 

ɧɚɛɨɪɚ, ɦɧɨɠɟɫɬɜɟɧɧɵɣ ɜɵɛɨɪ ɝɪɭɩɩ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɬɟɦ ɝɨɞɚɦ, ɤɨɬɨɪɵɟ 

ɛɵɥɢ ɜɵɛɪɚɧɵ ɜɵɲɟ, radiobutton ɞɥɹ ɜɵɛɨɪɚ ɮɨɪɦɵ ɨɬɱɟɬɚ: ɚɝɪɟɝɢɪɨɜɚɧɧɵɣ 

ɢɥɢ ɨɬɞɟɥɶɧɨ ɩɨ ɤɚɠɞɨɣ ɝɪɭɩɩɟ ɢ ɤɧɨɩɤɭ «ɉɨɤɚɡɚɬɶ». Ȼɥɨɤ ɚɝɪɟɝɢɪɨɜɚɧɧɨɝɨ ɨɬ-

ɱɟɬɚ ɫɨɞɟɪɠɢɬ: ɧɚɡɜɚɧɢɟ ɜɫɟɯ ɝɪɭɩɩ, ɫɭɦɦɚɪɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɫɬɭɞɟɧɬɨɜ,  ɫɭɦ-

ɦɚɪɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɫɬɭɞɟɧɬɨɜ, ɤɨɬɨɪɵɟ ɫɞɚɥɢ ɩɪɟɞɦɟɬ (ɩɨɥɭɱɢɥɢ ɨɰɟɧɤɭ ɡɚ ɷɤ-

ɡɚɦɟɧ\ɡɚɱɟɬ), ɝɪɚɮɢɤ ɫɨ ɫɪɟɞɧɟɣ ɩɨɫɟɳɚɟɦɨɫɬɶɸ ɥɟɤɰɢɣ ɤɚɠɞɨɣ ɝɪɭɩɩɵ,  ɝɪɚ-

ɮɢɤ ɫɨ ɫɪɟɞɧɟɣ ɩɨɫɟɳɚɟɦɨɫɬɶɸ ɩɪɚɤɬɢɤ ɤɚɠɞɨɣ ɝɪɭɩɩɵ, ɝɢɫɬɨɝɪɚɦɦɭ ɫ ɨɛɳɢɦ 

ɩɪɨɝɪɟɫɫɨɦ ɧɚ ɷɥɟɤɬɪɨɧɧɵɯ ɤɭɪɫɚɯ, ɤɪɭɝɨɜɭɸ ɞɢɚɝɪɚɦɦɭ ɫ ɤɨɥɢɱɟɫɬɜɨɦ ɞɨɥɝɨɜ 

(ɛɟɪɭɬɫɹ ɞɚɧɧɵɟ ɨ ɤɨɥɢɱɟɫɬɜɟ ɩɪɨɫɪɨɱɟɧɧɵɯ ɡɚɞɚɧɢɣ) ɢ ɤɪɭɝɨɜɭɸ ɞɢɚɝɪɚɦɦɭ ɫ 

ɢɧɮɨɪɦɚɰɢɟɣ ɨ ɬɨɦ, ɧɚ ɤɚɤɭɸ ɨɰɟɧɤɭ ɫɬɭɞɟɧɬɵ ɫɞɚɥɢ ɷɤɡɚɦɟɧ. Ȼɥɨɤ ɨɬɱɟɬɚ ɩɨ 

ɝɪɭɩɩɚɦ ɜ ɨɬɞɟɥɶɧɨɫɬɢ ɫɨɞɟɪɠɢɬ: ɦɟɧɸ ɞɥɹ ɜɵɛɨɪɚ ɝɪɭɩɩɵ ɢ ɚɧɚɥɨɝɢɱɧɭɸ ɢɧ-

ɮɨɪɦɚɰɢɸ, ɱɬɨ ɢ ɜ ɚɝɪɟɝɢɪɨɜɚɧɧɨɦ ɨɬɱɟɬɟ, ɬɨɥɶɤɨ ɞɥɹ ɤɨɧɤɪɟɬɧɨɣ ɝɪɭɩɩɵ. 

  

1.3 ȼɵɛɨɪ ɫɪɟɞɫɬɜ front-end ɪɚɡɪɚɛɨɬɤɢ  

Ⱦɥɹ ɪɚɡɪɚɛɨɬɤɢ front-end ɱɚɫɬɢ ɜɵɛɨɪ ɛɵɥ ɦɟɠɞɭ ɬɪɟɦɹ ɮɪɟɣɦɜɨɪɤɚ-

ɦɢ\ɛɢɛɥɢɨɬɟɤɚɦɢ JavaScript [11, 12], ɬɚɤɢɦɢ ɤɚɤ Vue.js, React ɢ Angular. Ʉɚɠɞɚɹ 

ɢɡ ɧɢɯ ɹɜɥɹɟɬɫɹ ɢɧɫɬɪɭɦɟɧɬɨɦ ɞɥɹ ɫɨɡɞɚɧɢɹ SPA (Single Page Application), ɩɥɸ-

ɫɨɦ ɤɨɬɨɪɨɝɨ ɹɜɥɹɟɬɫɹ ɫɨɡɞɚɧɢɟ ɩɪɢɥɨɠɟɧɢɹ ɧɚ ɨɫɧɨɜɟ ɤɨɦɩɨɧɟɧɬɨɜ, ɫ ɩɨɦɨ-



 

 

8 

 

ɳɶɸ ɤɨɬɨɪɵɯ ɦɨɠɧɨ ɪɚɛɨɬɚɬɶ ɬɨɥɶɤɨ ɫ ɨɞɧɢɦ html ɮɚɣɥɨɦ, ɩɪɨɫɬɨ ɦɟɧɹɹ 

ɫɬɪɭɤɬɭɪɭ DOM-ɞɟɪɟɜɚ. Ɋɚɫɫɦɨɬɪɢɦ ɩɨɞɪɨɛɧɟɟ ɤɚɠɞɵɣ ɢɡ ɧɢɯ. 

Vue.js – ɷɬɨ ɩɪɨɝɪɟɫɫɢɜɧɵɣ JavaScript-ɮɪɟɣɦɜɨɪɤ, ɜɵɩɭɳɟɧɧɵɣ ɜ 2014 

ɝɨɞɭ ɗɜɚɧɨɦ ɘ, ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ ɫɨɡɞɚɧɢɹ ɨɞɧɨɫɬɪɚɧɢɱɧɵɯ ɩɨɥɶɡɨɜɚɬɟɥɶɫɤɢɯ 

ɜɟɛ-ɩɪɢɥɨɠɟɧɢɣ ɥɸɛɨɣ ɫɥɨɠɧɨɫɬɢ. ɉɥɸɫɵ Vue.js: 

 Vue.js ɫɯɨɠ ɩɨ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦ ɫ Angular, ɱɬɨ ɩɨɦɨɝɚɟɬ ɨɩɬɢɦɢɡɚɰɢɢ 

ɛɥɨɤɨɜ ɢɡ-ɡɚ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɧɚɛɨɪɚ ɤɨɦɩɨɧɟɧɬɨɜ;   

 Vue.js ɢɦɟɟɬ ɩɨɞɪɨɛɧɭɸ, ɩɪɨɪɚɛɨɬɚɧɧɭɸ ɞɨɤɭɦɟɧɬɚɰɢɸ, ɭɫɤɨɪɹɸɳɭɸ 

ɩɪɨɰɟɫɫ ɨɛɭɱɟɧɢɹ. ɂɫɩɨɥɶɡɭɹ ɛɚɡɨɜɵɟ ɡɧɚɧɢɹ HTML ɢ JavaScript ɦɨɠɧɨ ɧɚɱɢ-

ɧɚɬɶ ɪɚɡɪɚɛɚɬɵɜɚɬɶ ɩɪɢɥɨɠɟɧɢɹ ɜ ɞɚɧɧɨɦ ɮɪɟɣɦɜɨɪɤɟ;   

 Vue.js – «ɥёɝɤɢɣ» ɮɪɟɣɦɜɨɪɤ, ɡɚɧɢɦɚɸɳɢɣ ɨɤɨɥɨ 20ɄȻ, ɱɬɨ ɩɨɡɜɨɥɹɟɬ 

ɟɦɭ ɛɵɬɶ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɟɟ ɞɪɭɝɢɯ ɮɪɟɣɦɜɨɪɤɨɜ; 

 Vue.js ɩɨɡɜɨɥɹɟɬ ɫɨɡɞɚɜɚɬɶ ɲɚɛɥɨɧɵ ɪɚɡɥɢɱɧɨɣ ɫɥɨɠɧɨɫɬɢ ɡɚ ɧɟɛɨɥɶ-

ɲɨɣ ɩɪɨɦɟɠɭɬɨɤ ɜɪɟɦɟɧɢ. 

Ɇɢɧɭɫɵ:   

 Vue.js ɧɟ ɬɚɤɨɣ ɩɨɩɭɥɹɪɧɵɣ, ɤɚɤ React ɢɥɢ Angular, ɱɬɨ ɨɡɧɚɱɚɟɬ, ɱɬɨ 

ɧɚɣɬɢ ɪɟɲɟɧɢɟ ɤɚɤɨɣ-ɥɢɛɨ ɩɪɨɛɥɟɦɵ ɛɭɞɟɬ ɬɪɭɞɧɟɟ [18].  

React – ɷɬɨ JavaScript ɛɢɛɥɢɨɬɟɤɚ, ɪɚɡɪɚɛɨɬɚɧɧɚɹ ɜ 2013 ɝɨɞɭ ɤɨɦɩɚɧɢɟɣ 

Facebook [3], ɤɚɤ ɢ Vue.js, ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ ɪɚɡɪɚɛɨɬɤɢ ɨɞɧɨɫɬɪɚɧɢɱɧɵɯ ɜɟɛ-

ɩɪɢɥɨɠɟɧɢɣ [1]. ɉɥɸɫɵ ɞɚɧɧɨɣ ɛɢɛɥɢɨɬɟɤɢ:   

 JSX, ɛɥɚɝɨɞɚɪɹ ɤɨɬɨɪɨɦɭ ɦɨɠɧɨ ɫɨɡɞɚɜɚɬɶ ɲɚɛɥɨɧɵ, ɢɫɩɨɥɶɡɭɹ ɫɯɨɠɢɣ 

ɫ HTML ɫɢɧɬɚɤɫɢɫ;   

 ɢɦɟɟɬ ɩɨɞɪɨɛɧɭɸ ɞɨɤɭɦɟɧɬɚɰɢɸ ɧɚ 17 ɹɡɵɤɚɯ (ɧɚ ɞɚɧɧɵɣ ɦɨɦɟɧɬ ɪɚɡ-

ɪɚɛɚɬɵɜɚɟɬɫɹ ɟɳё ɞɥɹ 9 ɹɡɵɤɨɜ); 

 ɷɬɚ ɛɢɛɥɢɨɬɟɤɚ ɞɨɜɨɥɶɧɨ ɛɵɫɬɪɚɹ, ɬɚɤ ɤɚɤ ɢɫɩɨɥɶɡɭɟɬ React Virtual 

DOM ɩɪɢ ɪɟɧɞɟɪɟ ɤɨɦɩɨɧɟɧɬɨɜ;   

 ɩɨɞɞɟɪɠɢɜɚɟɬ Server Side Rendering [5], ɱɬɨ ɭɦɟɧɶɲɚɟɬ ɧɚɝɪɭɡɤɭ ɧɚ ɤɥɢ-

ɟɧɬɫɤɭɸ ɫɬɨɪɨɧɭ;   
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 ɦɨɠɧɨ ɩɢɫɚɬɶ ɤɨɞ, ɢɫɩɨɥɶɡɭɹ TypeScript [11] ɢɥɢ Flow, ɤɨɬɨɪɵɟ ɢɦɟɸɬ 

ɜɫɬɪɨɟɧɧɭɸ ɩɨɞɞɟɪɠɤɭ JSX;   

 ɩɪɨɫɬɚɹ ɦɢɝɪɚɰɢɹ ɦɟɠɞɭ ɜɟɪɫɢɹɦɢ; 

 ɤɪɨɦɟ ɪɚɡɪɚɛɨɬɤɢ ɜɟɛ-ɩɪɢɥɨɠɟɧɢɣ React ɦɨɠɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɜ ɦɨ-

ɛɢɥɶɧɨɣ ɪɚɡɪɚɛɨɬɤɟ, ɭɫɬɚɧɨɜɢɜ ɛɢɛɥɢɨɬɟɤɭ React Native [14]; 

 ɢɫɩɨɥɶɡɨɜɚɧɢɟ «ɯɭɤɨɜ», ɤɨɬɨɪɵɟ ɩɨɡɜɨɥɹɸɬ ɩɢɫɚɬɶ ɬɨɥɶɤɨ ɮɭɧɤɰɢɨ-

ɧɚɥɶɧɵɟ ɤɨɦɩɨɧɟɧɬɵ, ɧɟ ɢɫɩɨɥɶɡɭɹ ɤɥɚɫɫɨɜɵɟ. 

Ɇɢɧɭɫɵ:   

 ɢɫɩɨɥɶɡɨɜɚɧɢɟ JSX ɢ ɥɨɝɢɤɢ ɩɪɢɥɨɠɟɧɢɹ ɜ ɨɞɧɨɦ ɮɚɣɥɟ ɦɨɠɟɬ ɫɛɢɬɶ ɫ 

ɬɨɥɤɭ ɧɨɜɵɯ ɪɚɡɪɚɛɨɬɱɢɤɨɜ.  

Angular – ɷɬɨ JavaScript-ɮɪɟɣɦɜɨɪɤ ɨɬ Google, ɢɫɩɨɥɶɡɭɸɳɢɣ ɩɚɬɬɟɪɧ 

MVVM, ɜɵɩɭɳɟɧɧɵɣ ɜ 2010 ɝɨɞɭ, ɨɬɥɢɱɧɨ ɩɨɞɯɨɞɢɬ ɞɥɹ ɫɨɡɞɚɧɢɹ ɢɧɬɟɪɚɤɬɢɜ-

ɧɵɯ ɨɞɧɨɫɬɪɚɧɢɱɧɵɯ ɜɟɛ-ɩɪɢɥɨɠɟɧɢɣ [20]. ɉɥɸɫɵ Angular:   

 Angular ɢɫɩɨɥɶɡɭɟɬ ɩɪɢ ɪɚɡɪɚɛɨɬɤɟ TypeScript;   

 ɞɜɭɫɬɨɪɨɧɧɹɹ ɩɪɢɜɹɡɤɚ ɞɚɧɧɵɯ, ɤɨɬɨɪɚɹ ɫɜɨɞɢɬ ɤ ɦɢɧɢɦɭɦɭ ɪɢɫɤ ɜɨɡ-

ɦɨɠɧɵɯ ɨɲɢɛɨɤ;   

 ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɩɚɬɬɟɪɧɚ MVVM (Model-View-ViewModel).   

Ɇɢɧɭɫɵ:   

 ɢɡ-ɡɚ ɫɬɪɨɝɨɣ ɬɢɩɢɡɚɰɢɢ, Angular ɢɫɩɨɥɶɡɭɟɬ ɦɧɨɠɟɫɬɜɨ ɪɚɡɥɢɱɧɵɯ 

ɫɬɪɭɤɬɭɪ, ɱɬɨ ɭɜɟɥɢɱɢɜɚɟɬ ɩɨɪɨɝ ɜɯɨɠɞɟɧɢɹ ɞɥɹ ɧɨɜɵɯ ɪɚɡɪɚɛɨɬɱɢɤɨɜ, ɩɨ ɫɪɚɜ-

ɧɟɧɢɸ ɫ React ɢ Vue.js;   

 ɪɚɛɨɬɚ ɫ ɨɫɧɨɜɧɵɦ DOM-ɞɟɪɟɜɨɦ ɧɟɝɚɬɢɜɧɨ ɫɤɚɡɵɜɚɟɬɫɹ ɧɚ ɩɪɨɢɡɜɨɞɢ-

ɬɟɥɶɧɨɫɬɢ ɮɪɟɣɦɜɨɪɤɚ.  

ɉɪɨɚɧɚɥɢɡɢɪɨɜɚɜ ɞɨɫɬɨɢɧɫɬɜɚ ɢ ɧɟɞɨɫɬɚɬɤɢ ɛɢɛɥɢɨɬɟɤ ɢ ɮɪɟɣɦɜɨɪɤɨɜ, 

ɛɵɥ ɨɫɭɳɟɫɬɜɥɟɧ ɜɵɛɨɪ ɤɨɧɤɪɟɬɧɨɝɨ ɢɧɫɬɪɭɦɟɧɬɚ ɞɥɹ ɫɨɡɞɚɧɢɹ ɩɪɨɟɤɬɚ. Front-

end ɱɚɫɬɶ ɛɵɥɨ ɪɟɲɟɧɨ ɪɚɡɪɚɛɚɬɵɜɚɬɶ ɧɚ ɛɢɛɥɢɨɬɟɤɟ React, ɬɚɤ ɤɚɤ ɛɥɚɝɨɞɚɪɹ 

ɮɭɧɤɰɢɨɧɚɥɶɧɵɦ ɤɨɦɩɨɧɟɧɬɚɦ ɤɨɞ, ɧɚɩɢɫɚɧɧɵɣ ɧɚ React ɩɪɨɳɟ ɩɢɫɚɬɶ ɢ ɪɟ-

ɞɚɤɬɢɪɨɜɚɬɶ, ɧɟ ɢɫɩɨɥɶɡɭɹ ɥɢɲɧɢɟ ɤɨɧɫɬɪɭɤɬɨɪɵ ɢ ɦɟɬɨɞɵ, ɤɚɤ ɷɬɨ ɛɵɥɨ ɪɚɧɶ-

ɲɟ. Ɍɟɩɟɪɶ ɜ React ɩɪɢɥɨɠɟɧɢɹɯ ɦɨɠɧɨ ɭɩɪɚɜɥɹɬɶ ɠɢɡɧɟɧɧɵɦɢ ɰɢɤɥɚɦɢ ɢ ɫɨ-
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ɫɬɨɹɧɢɟɦ ɤɨɦɩɨɧɟɧɬɚ ɫ ɩɨɦɨɳɶɸ React Hooks [4], ɱɬɨ ɭɜɟɥɢɱɢɜɚɟɬ ɩɪɨɢɡɜɨɞɢ-

ɬɟɥɶɧɨɫɬɶ ɜɫɟɝɨ ɩɪɢɥɨɠɟɧɢɹ. Ɍɚɤɠɟ React ɢɦɟɟɬ ɛɨɥɶɲɨɟ ɤɨɥɢɱɟɫɬɜɨ ɜɫɩɨɦɨɝɚ-

ɬɟɥɶɧɵɯ ɛɢɛɥɢɨɬɟɤ [16]. 

ȼ ɤɚɱɟɫɬɜɟ ɝɪɚɮɢɱɟɫɤɨɣ ɛɢɛɥɢɨɬɟɤɢ ɛɵɥɚ ɜɵɛɪɚɧɚ Semantic UI React [9], 

ɤɨɬɨɪɚɹ ɫɨɞɟɪɠɢɬ ɧɚɛɨɪ ɝɨɬɨɜɵɯ ɪɚɡɥɢɱɧɵɯ ɞɢɡɚɣɧɟɪɫɤɢɯ ɤɨɦɩɨɧɟɧɬɨɜ ɢ ɩɨ-

ɞɪɨɛɧɭɸ ɞɨɤɭɦɟɧɬɚɰɢɸ. 

Ɍɚɤ ɤɚɤ ɩɪɢɥɨɠɟɧɢɟ ɫɨɞɟɪɠɢɬ ɜɟɤɬɨɪɧɵɟ ɝɪɚɮɢɤɢ, ɬɨ ɧɟɨɛɯɨɞɢɦɨ ɜɵ-

ɛɪɚɬɶ ɛɢɛɥɢɨɬɟɤɭ ɞɥɹ ɫɨɡɞɚɧɢɹ SVG ɝɪɚɮɢɤɨɜ. ȼɵɛɨɪ ɛɵɥ ɢɡ ɞɜɭɯ ɛɢɛɥɢɨɬɟɤ 

Rechart ɢ Nivo. Ɉɛɟ ɷɬɢ ɛɢɛɥɢɨɬɟɤɢ ɧɚɩɢɫɚɧɵ ɧɚ ɨɫɧɨɜɟ ɩɨɩɭɥɹɪɧɨɣ ɝɪɚɮɢɱɟ-

ɫɤɨɣ JavaScript ɛɢɛɥɢɨɬɟɤɢ D3.js.  

Rechart ɩɪɨɫɬ ɜ ɢɡɭɱɟɧɢɢ ɢ ɪɟɚɥɢɡɚɰɢɢ, ɧɨ ɧɟ ɩɨɞɞɟɪɠɢɜɚɟɬ ɧɟɤɨɬɨɪɵɟ 

ɜɢɞɵ ɝɪɚɮɢɤɨɜ, ɧɟɨɛɯɨɞɢɦɵɯ ɞɥɹ ɜɵɩɨɥɧɟɧɢɹ ɪɚɛɨɬɵ, ɩɨɷɬɨɦɭ ɛɵɥɚ ɜɵɛɪɚɧɚ 

ɛɢɛɥɢɨɬɟɤɚ Nivo [8], ɤɨɬɨɪɚɹ ɢɦɟɟɬ ɢɧɬɟɪɚɤɬɢɜɧɭɸ ɞɨɤɭɦɟɧɬɚɰɢɸ ɢ ɩɨɡɜɨɥɹɟɬ 

ɫɨɡɞɚɜɚɬɶ ɢ ɦɨɞɟɪɧɢɡɢɪɨɜɚɬɶ ɪɚɡɥɢɱɧɵɟ ɝɪɚɮɢɤɢ.  

ȼ ɤɚɱɟɫɬɜɟ ɪɟɞɚɤɬɨɪɚ ɤɨɞɚ ɜɵɛɪɚɧ Visual Studio Code.  

Visual Studio Code – ɛɟɫɩɥɚɬɧɵɣ ɪɟɞɚɤɬɨɪ ɢɫɯɨɞɧɨɝɨ ɤɨɞɚ, ɪɚɡɪɚɛɨɬɚɧɧɵɣ 

Microsoft ɞɥɹ Windows, Linux ɢ macOS. ȼ ɨɬɥɢɱɢɢ ɨɬ ɞɪɭɝɢɯ IDE ɨɧ ɞɨɫɬɚɬɨɱɧɨ 

«ɥёɝɤɢɣ» ɢ «ɝɢɛɤɢɣ» ɞɥɹ ɤɪɨɫɫɩɥɚɬɮɨɪɦɟɧɧɨɣ ɪɚɡɪɚɛɨɬɤɢ, ɱɬɨ ɩɨɡɜɨɥɹɟɬ ɢɫ-

ɩɨɥɶɡɨɜɚɬɶ ɟɝɨ ɞɥɹ ɪɚɡɪɚɛɨɬɤɢ ɥɸɛɵɯ ɩɪɢɥɨɠɟɧɢɣ ɢ ɧɚ ɥɸɛɵɯ ɹɡɵɤɚɯ. ȼɤɥɸ-

ɱɚɟɬ ɜ ɫɟɛɹ ɬɚɤɢɟ ɢɧɫɬɪɭɦɟɧɬɵ, ɤɚɤ:  

 ɨɬɥɚɞɱɢɤ; 

 ɢɧɫɬɪɭɦɟɧɬɵ ɞɥɹ ɪɚɛɨɬɵ ɫ Git;  

 ɩɨɞɫɜɟɬɤɭ ɫɢɧɬɚɤɫɢɫɚ;  

 ɫɪɟɞɫɬɜɚ ɞɥɹ ɪɟɮɚɤɬɨɪɢɧɝɚ.  

ɂɦɟɟɬ ɲɢɪɨɤɢɟ ɜɨɡɦɨɠɧɨɫɬɢ ɞɥɹ ɤɚɫɬɨɦɢɡɚɰɢɢ: ɩɨɥɶɡɨɜɚɬɟɥɶɫɤɢɟ ɬɟɦɵ, 

ɫɨɱɟɬɚɧɢɹ ɤɥɚɜɢɲ ɢ ɮɚɣɥɵ ɤɨɧɮɢɝɭɪɚɰɢɢ. 
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Ɋɢɫɭɧɨɤ 1 – Visual Studio Code 

ȼ ɤɚɱɟɫɬɜɟ ɩɪɨɝɪɚɦɦɵ ɞɥɹ ɪɚɡɪɚɛɨɬɤɢ ɦɚɤɟɬɚ ɜɵɛɪɚɧ Balsamiq Mockups. 

Balsamiq Mockups – ɝɪɚɮɢɱɟɫɤɢɣ ɪɟɞɚɤɬɨɪ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɦɚɤɟɬɨɜ ɩɨɥɶ-

ɡɨɜɚɬɟɥɶɫɤɢɯ ɢɧɬɟɪɮɟɣɫɨɜ, ɫ ɰɟɥɶɸ ɭɩɪɨɳɟɧɢɹ ɪɚɡɪɚɛɨɬɤɢ ɜɟɛ-ɫɚɣɬɨɜ, ɦɨɛɢɥɶ-

ɧɵɯ ɢ ɞɟɫɤɬɨɩɧɵɯ ɩɪɢɥɨɠɟɧɢɣ. ɉɨɡɜɨɥɹɟɬ ɫɨɡɞɚɜɚɬɶ ɢ ɧɚɫɬɪɚɢɜɚɬɶ ɪɚɡɥɢɱɧɵɟ 

ɨɤɧɚ ɢ ɤɨɦɩɨɧɟɧɬɵ ɨɬɞɟɥɶɧɨ, ɚ ɡɚɬɟɦ ɫɨɯɪɚɧɹɬɶ ɢɯ ɜ ɤɚɱɟɫɬɜɟ ɲɚɛɥɨɧɚ. Ɍɚɤɠɟ 

ɩɨɡɜɨɥɹɟɬ ɜɡɚɢɦɨɞɟɣɫɬɜɨɜɚɬɶ ɦɟɠɞɭ ɪɚɡɥɢɱɧɵɦɢ ɤɨɦɚɧɞɚɦɢ, ɬɚɤ ɱɬɨ ɱɥɟɧ ɤɨ-

ɦɚɧɞɵ ɦɨɠɟɬ ɫɨɬɪɭɞɧɢɱɚɬɶ ɫ ɪɚɡɥɢɱɧɵɦɢ ɫɨɜɦɟɫɬɧɨ ɪɚɫɩɨɥɨɠɟɧɧɵɦɢ ɢɥɢ ɭɞɚ-

ɥɟɧɧɨ ɪɚɫɩɨɥɨɠɟɧɧɵɦɢ ɤɨɦɚɧɞɚɦɢ. ȿɝɨ ɫɩɨɫɨɛɧɨɫɬɶ ɷɤɫɩɨɪɬɢɪɨɜɚɬɶ ɤɚɪɤɚɫɵ ɜ 

ɮɨɪɦɚɬɵ PDF ɢɥɢ PNG ɨɛɟɫɩɟɱɢɜɚɟɬ ɝɢɛɤɨɫɬɶ ɩɪɢ ɫɨɜɦɟɫɬɧɨɦ ɢɫɩɨɥɶɡɨɜɚɧɢɢ 

ɤɚɪɤɚɫɨɜ ɫ ɤɨɦɚɧɞɚɦɢ. 
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Ɋɢɫɭɧɨɤ 2 – ɂɧɬɟɪɮɟɣɫ Balsamiq Mockups 

ɉɪɢ ɪɚɡɪɚɛɨɬɤɟ ɜɟɛ-ɩɪɢɥɨɠɟɧɢɹ ɢɫɩɨɥɶɡɨɜɚɥɚɫɶ ɫɢɫɬɟɦɚ ɤɨɧɬɪɨɥɹ ɜɟɪɫɢɣ 

Git, ɪɟɩɨɡɢɬɨɪɢɣ ɪɚɡɦɟɳɚɥɫɹ ɧɚ ɯɨɫɬɢɧɝɟ Github. Git ɹɜɥɹɟɬɫɹ ɪɚɫɩɪɟɞɟɥɟɧɧɨɣ 

ɫɢɫɬɟɦɨɣ, ɱɬɨ ɨɡɧɚɱɚɟɬ, ɱɬɨ ɜ ɨɞɢɧ ɦɨɦɟɧɬ ɜɪɟɦɟɧɢ ɝɥɚɜɧɚɹ ɤɨɩɢɹ ɩɪɨɟɤɬɚ ɦɨ-

ɠɟɬ ɧɚɯɨɞɢɬɶɫɹ ɧɚ ɧɟɫɤɨɥɶɤɢɯ ɦɚɲɢɧɚɯ. Git ɩɨɡɜɨɥɹɟɬ ɤɚɤ ɥɟɝɤɨ ɩɪɨɫɦɚɬɪɢɜɚɬɶ 

ɢɡɦɟɧɟɧɢɹ ɦɟɠɞɭ ɜɟɪɫɢɹɦɢ, ɬɚɤ ɢ ɛɵɫɬɪɨ ɩɟɪɟɦɟɳɚɬɶɫɹ ɦɟɠɞɭ ɧɢɦɢ, ɫɨɜɟɪ-

ɲɚɬɶ ɨɬɤɚɬɵ, ɫɥɢɹɧɢɹ ɢ ɩɪɨɱɟɟ. 

 

1.4 Ɇɟɬɨɞɨɥɨɝɢɹ ɪɚɡɪɚɛɨɬɤɢ 

Ƚɢɛɤɚɹ ɦɟɬɨɞɨɥɨɝɢɹ ɪɚɡɪɚɛɨɬɤɢ ɹɜɥɹɟɬɫɹ ɨɞɧɢɦ ɢɡ ɫɚɦɵɯ ɩɨɩɭɥɹɪɧɵɯ 

ɩɨɞɯɨɞɨɜ ɤ ɪɚɡɪɚɛɨɬɤɟ ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ. Ɉɞɧɢɦ ɢɡ ɫɩɨɫɨɛɨɜ ɪɟɚɥɢ-

ɡɚɰɢɢ ɞɚɧɧɨɝɨ ɩɨɞɯɨɞɹ ɹɜɥɹɟɬɫɹ Scrum [10]. Ⱦɚɧɧɵɯ ɩɨɞɯɨɞ ɢɫɩɨɥɶɡɨɜɚɥɫɹ ɩɪɢ 

ɪɚɡɪɚɛɨɬɤɟ ɞɚɧɧɨɝɨ ɦɨɛɢɥɶɧɨɝɨ ɩɪɢɥɨɠɟɧɢɹ. 

Ƚɢɛɤɚɹ ɦɨɞɟɥɶ ɪɚɡɪɚɛɨɬɤɢ ɩɨɡɜɨɥɹɟɬ ɜɧɨɫɢɬɶ ɢɡɦɟɧɟɧɢɹ ɜ ɫɢɫɬɟɦɭ ɧɚ ɥɸ-

ɛɨɣ ɢɡ ɷɬɚɩɨɜ ɪɚɡɪɚɛɨɬɤɢ. Ⱦɚɧɧɚɹ ɦɨɞɟɥɶ ɹɜɥɹɟɬɫɹ ɩɪɢɨɪɢɬɟɬɧɨɣ ɩɪɢ ɪɚɡɪɚɛɨɬ-

ɤɟ ɞɚɧɧɨɝɨ ɩɪɢɥɨɠɟɧɢɹ, ɬɚɤ ɤɚɤ ɧɚ ɤɚɠɞɨɦ ɷɬɚɩɟ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɩɨɹɜɥɹɸɬɫɹ 

ɧɨɜɵɟ ɢɞɟɢ ɪɚɡɥɢɱɧɵɯ ɮɭɧɤɰɢɣ ɫɢɫɬɟɦɵ. 

Ɉɫɧɨɜɧɵɟ ɩɪɢɧɰɢɩɵ Scrum: 

 ɪɚɛɨɬɚ ɜ ɧɟɛɨɥɶɲɢɯ ɤɨɦɚɧɞɚɯ, ɱɬɨ ɩɨɞɯɨɞɢɬ ɩɨɞ ɪɚɦɤɢ ɞɢɩɥɨɦɧɨɣ ɪɚ-

ɛɨɬɵ; 
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 ɫɨɛɪɚɧɢɹ ɞɥɹ ɨɬɫɥɟɠɢɜɚɧɢɹ ɤɬɨ ɢ ɱɬɨ ɞɟɥɚɟɬ ɧɚ ɤɚɠɞɨɦ ɢɡ ɷɬɚɩɨɜ ɪɚɡ-

ɪɚɛɨɬɤɢ ɩɪɨɟɤɬɚ; 

 ɪɚɛɨɬɚ ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɨ ɢɬɟɪɚɰɢɹɦ, ɱɬɨ ɩɨɡɜɨɥɹɟɬ ɫɥɟɞɢɬɶ ɡɚ ɪɚɡɜɢɬɢɟɦ 

ɩɪɨɞɭɤɬɚ. 

ȼɢɡɭɚɥɢɡɚɰɢɹ ɩɪɨɰɟɫɫɚ ɪɚɛɨɬɵ ɧɚɞ ɩɪɨɟɤɬɨɦ ɩɪɨɜɨɞɢɥɨɫɶ ɜ web-ɫɟɪɜɢɫɟ 

Trello. 

 

Ɋɢɫɭɧɨɤ 3 – Ⱦɨɫɤɚ ɧɚ Trello 

 

1.5 ȼɵɜɨɞɵ ɩɨ ɪɚɡɞɟɥɭ 

ɐɟɥɶɸ ɪɚɡɞɟɥɚ ɹɜɥɹɥɨɫɶ ɢɡɭɱɟɧɢɟ ɩɪɟɞɦɟɬɧɨɣ ɨɛɥɚɫɬɢ, ɜ ɪɟɡɭɥɶɬɚɬɟ ɤɨ-

ɬɨɪɨɝɨ ɛɵɥɢ ɫɨɛɪɚɧɵ ɨɫɧɨɜɧɵɟ ɬɪɟɛɨɜɚɧɢɹ ɤ ɪɚɡɪɚɛɚɬɵɜɚɟɦɨɦɭ ɜɟɛ-

ɩɪɢɥɨɠɟɧɢɸ. 

Ȼɵɥɢ ɜɵɛɪɚɧɵ ɫɪɟɞɫɬɜɚ ɪɚɡɪɚɛɨɬɤɢ ɢ ɩɨɥɧɨɫɬɶɸ ɨɩɪɟɞɟɥɟɧ ɬɟɯɧɨɥɨɝɢɱɟ-

ɫɤɢɣ ɫɬɟɤ: React – ɛɢɛɥɢɨɬɟɤɚ ɩɨɫɬɪɨɟɧɢɹ Front-end, Semantic UI React – ɛɢɛ-

ɥɢɨɬɟɤɚ ɞɢɡɚɣɧ-ɤɨɦɩɨɧɟɧɬɨɜ, Nivo – ɝɪɚɮɢɱɟɫɤɚɹ ɛɢɛɥɢɨɬɟɤɚ ɞɥɹ ɫɨɡɞɚɧɢɹ 

ɝɪɚɮɢɤɨɜ, VS Code – ɫɪɟɞɚ ɪɚɡɪɚɛɨɬɤɢ, Balsamiq Mockups – ɫɟɪɜɢɫ ɞɥɹ ɫɨɡɞɚɧɢɹ 

ɦɚɤɟɬɨɜ. ȼ ɤɚɱɟɫɬɜɟ ɫɢɫɬɟɦɵ ɤɨɧɬɪɨɥɹ ɜɟɪɫɢɣ ɛɵɥɨ ɪɟɲɟɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ Git ɢ 

ɪɚɡɦɟɫɬɢɬɶ ɪɟɩɨɡɢɬɨɪɢɣ ɧɚ ɩɥɚɬɮɨɪɦɟ GitHub.  
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2 ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ  

 

2.1 Ⱥɪɯɢɬɟɤɬɭɪɚ ɢɧɮɨɪɦɚɰɢɨɧɧɨɣ ɫɢɫɬɟɦɵ 

Ⱥɪɯɢɬɟɤɬɭɪɚ ɜɟɛ-ɩɪɢɥɨɠɟɧɢɹ ɩɪɟɞɫɬɚɜɥɹɟɬ ɢɡ ɫɟɛɹ ɨɬɧɨɲɟɧɢɹ ɢ ɜɡɚɢɦɨ-

ɞɟɣɫɬɜɢɹ ɦɟɠɞɭ ɩɨɥɶɡɨɜɚɬɟɥɶɫɤɢɦɢ ɢɧɬɟɪɮɟɣɫɚɦɢ, ɫɟɪɜɢɫɚɦɢ ɨɛɪɚɛɨɬɤɢ ɞɚɧ-

ɧɵɯ, ɛɚɡɨɣ ɞɚɧɧɵɯ ɢ ɬɚɤ ɞɚɥɟɟ. Ɉɫɧɨɜɧɚɹ ɰɟɥɶ – ɭɞɨɫɬɨɜɟɪɢɬɶɫɹ, ɱɬɨ ɜɫɟ ɷɥɟ-

ɦɟɧɬɵ ɤɨɪɪɟɤɬɧɨ ɨɬɪɚɛɚɬɵɜɚɸɬ ɞɪɭɝ ɫ ɞɪɭɝɨɦ. 

ȼɫɟ ɜɟɛ-ɩɪɢɥɨɠɟɧɢɹ ɫɨɫɬɨɹɬ ɢɡ ɞɜɭɯ ɱɚɫɬɟɣ –  ɤɥɢɟɧɬɫɤɨɣ (front-end) ɢ 

ɫɟɪɜɟɪɧɨɣ (back-end), ɤɨɬɨɪɚɹ ɬɚɤɠɟ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɛɚɡɭ ɞɚɧɧɵɯ [13, 15]. Ʉɥɢ-

ɟɧɬɫɤɚɹ ɱɚɫɬɶ ɨɬɨɛɪɚɠɚɟɬ ɩɨɥɶɡɨɜɚɬɟɥɸ ɝɪɚɮɢɱɟɫɤɢɣ ɢɧɬɟɪɮɟɣɫ ɢ ɪɟɚɝɢɪɭɟɬ ɧɚ 

ɡɚɩɪɨɫɵ, ɫɟɪɜɟɪɧɚɹ ɱɚɫɬɶ ɨɛɪɚɛɚɬɵɜɚɟɬ ɢ ɨɬɜɟɱɚɟɬ ɧɚ ɩɨɫɬɭɩɚɸɳɢɟ ɡɚɩɪɨɫɵ. 

Ɉɫɧɨɜɧɵɟ ɮɭɧɤɰɢɢ ɜɟɛ-ɩɪɢɥɨɠɟɧɢɣ ɞɟɥɹɬɫɹ ɧɚ ɭɪɨɜɧɢ. ɑɬɨ ɩɨɡɜɨɥɹɟɬ 

ɪɚɡɪɚɛɚɬɵɜɚɬɶ ɢɥɢ ɨɛɧɨɜɥɹɬɶ ɤɚɠɞɵɣ ɫɥɨɣ ɧɟɡɚɜɢɫɢɦɨ. ɋɭɳɟɫɬɜɭɟɬ ɱɟɬɵɪɟ ɨɫ-

ɧɨɜɧɵɯ ɭɪɨɜɧɹ ɜɟɛ-ɩɪɢɥɨɠɟɧɢɹ [2]: 

 ɭɪɨɜɟɧɶ ɩɪɟɞɫɬɚɜɥɟɧɢɹ (PL); 

 ɭɪɨɜɟɧɶ ɨɛɫɥɭɠɢɜɚɧɢɹ (DSL); 

 ɭɪɨɜɟɧɶ ɛɢɡɧɟɫ-ɥɨɝɢɤɢ (BLL); 

 ɭɪɨɜɟɧɶ ɞɨɫɬɭɩɚ ɤ ɞɚɧɧɵɦ (DAL). 

ɍɪɨɜɟɧɶ ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɩɪɟɞɫɬɚɜɥɹɟɬ ɢɡ ɫɟɛɹ ɩɨɥɶɡɨɜɚɬɟɥɶɫɤɢɣ ɢɧɬɟɪ-

ɮɟɣɫ, ɜɡɚɢɦɨɞɟɣɫɬɜɢɟ ɫ ɩɨɥɶɡɨɜɚɬɟɥɟɦ. Ⱦɚɧɧɵɣ ɭɪɨɜɟɧɶ ɩɪɟɞɨɫɬɚɜɥɹɟɬ ɧɟɨɛɯɨ-

ɞɢɦɭɸ ɢɧɮɨɪɦɚɰɢɸ ɤɥɢɟɧɬɫɤɨɣ ɫɬɨɪɨɧɟ: ɨɬɨɛɪɚɠɚɟɬ ɞɚɧɧɵɟ ɞɥɹ ɩɨɥɶɡɨɜɚɬɟɥɹ, 

ɪɚɡɥɢɱɧɵɟ ɝɪɚɮɢɱɟɫɤɢɟ ɤɨɦɩɨɧɟɧɬɵ. Ɍɚɤɠɟ ɫɭɳɟɫɬɜɭɸɬ ɤɨɦɩɨɧɟɧɬɵ, ɤɨɬɨɪɵɟ 

ɡɚɞɚɸɬ ɜɡɚɢɦɨɞɟɣɫɬɜɢɟ ɫ ɩɨɥɶɡɨɜɚɬɟɥɟɦ. Ɉɫɧɨɜɧɚɹ ɰɟɥɶ ɭɪɨɜɧɹ – ɩɨɥɭɱɢɬɶ 

ɜɯɨɞɧɵɟ ɞɚɧɧɵɟ, ɨɛɪɚɛɨɬɚɬɶ ɩɨɥɶɡɨɜɚɬɟɥɶɫɤɢɟ ɡɚɩɪɨɫɵ, ɨɬɩɪɚɜɢɬɶ ɢɯ ɧɚ ɞɪɭɝɨɣ 

ɭɪɨɜɟɧɶ ɢ ɨɬɨɛɪɚɡɢɬɶ ɪɟɡɭɥɶɬɚɬɵ. 

ɍɪɨɜɟɧɶ ɛɢɡɧɟɫ-ɥɨɝɢɤɢ ɨɬɜɟɱɚɟɬ ɡɚ ɨɛɦɟɧ ɞɚɧɧɵɦɢ. Ɉɧ ɨɩɪɟɞɟɥɹɟɬ ɥɨɝɢ-

ɤɭ ɛɢɡɧɟɫ-ɨɩɟɪɚɰɢɣ ɢ ɩɪɚɜɢɥ.  

ɍɪɨɜɟɧɶ ɫɥɭɠɛɵ ɹɜɥɹɟɬɫɹ ɫɜɹɡɭɸɳɢɦ ɡɜɟɧɨɦ ɦɟɠɞɭ ɩɪɟɞɫɬɚɜɥɟɧɢɟɦ ɢ 

ɛɢɡɧɟɫ-ɥɨɝɢɤɨɣ. Ɉɧ ɩɟɪɟɞɚɟɬ ɞɚɧɧɵɟ, ɨɛɪɚɛɨɬɚɧɧɵɟ ɭɪɨɜɧɟɦ ɛɢɡɧɟɫ-ɥɨɝɢɤɢ, ɧɚ 
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ɭɪɨɜɟɧɶ ɩɪɟɞɫɬɚɜɥɟɧɢɹ, ɝɚɪɚɧɬɢɪɭɹ ɛɟɡɨɩɚɫɧɨɫɬɶ ɞɚɧɧɵɯ ɢ ɢɡɨɥɢɪɭɹ ɛɢɡɧɟɫ-

ɥɨɝɢɤɭ ɨɬ ɫɬɨɪɨɧɵ ɤɥɢɟɧɬɚ. 

ɍɪɨɜɟɧɶ ɞɨɫɬɭɩɚ ɤ ɞɚɧɧɵɦ ɩɪɟɞɨɫɬɚɜɥɹɟɬ ɞɨɫɬɭɩ ɤ ɜɵɡɵɜɚɟɦɵɦ ɞɚɧɧɵɦ, 

ɧɚɯɨɞɹɳɢɦɫɹ ɜ ɯɪɚɧɢɥɢɳɚɯ, ɤ ɩɪɢɦɟɪɭ ɬɟɤɫɬɨɜɵɟ ɮɚɣɥɵ, XML-ɮɚɣɥɵ ɢɥɢ 

ɞɜɨɢɱɧɵɟ ɮɚɣɥɵ. Ɍɚɤɠɟ ɷɬɨɬ ɭɪɨɜɟɧɶ ɭɩɪɚɜɥɹɟɬ CRUD-ɨɩɟɪɚɰɢɹɦɢ (create, 

read, update, delete). 

 

2.2 Ɍɢɩɵ ɚɪɯɢɬɟɤɬɭɪɵ ɜɟɛ-ɩɪɢɥɨɠɟɧɢɣ 

ɋɭɳɟɫɬɜɭɟɬ ɧɟɫɤɨɥɶɤɨ ɬɢɩɨɜ ɚɪɯɢɬɟɤɬɭɪɵ ɜɟɛ-ɩɪɢɥɨɠɟɧɢɣ, ɜ ɡɚɜɢɫɢɦɨ-

ɫɬɢ ɨɬ ɬɨɝɨ, ɤɚɤ ɪɚɫɩɪɟɞɟɥɹɟɬɫɹ ɥɨɝɢɤɚ ɩɪɢɥɨɠɟɧɢɹ ɦɟɠɞɭ ɤɥɢɟɧɬɫɤɨɣ ɢ ɫɟɪ-

ɜɟɪɧɨɣ ɱɚɫɬɹɦɢ [15]. ɇɚɢɛɨɥɟɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɵɟ ɢ ɱɚɫɬɨ ɢɫɩɨɥɶɡɭɟɦɵɟ ɚɪɯɢ-

ɬɟɤɬɭɪɵ [2]: 

 ɨɞɧɨɫɬɪɚɧɢɱɧɵɟ ɩɪɢɥɨɠɟɧɢɹ (SPA); 

 ɦɧɨɝɨɫɬɪɚɧɢɱɧɵɟ ɩɪɢɥɨɠɟɧɢɹ (MPA); 

 ɩɪɨɝɪɟɫɫɢɜɧɵɟ ɜɟɛ-ɩɪɢɥɨɠɟɧɢɹ (PWA); 

 ɚɪɯɢɬɟɤɬɭɪɚ ɦɢɤɪɨɫɟɪɜɢɫɨɜ. 

Ɋɚɡɛɟɪɟɦ ɤɚɠɞɵɣ ɜɢɞ ɜ ɞɟɬɚɥɹɯ. 

 

2.2.1 Ɉɞɧɨɫɬɪɚɧɢɱɧɵɟ ɩɪɢɥɨɠɟɧɢɹ 

Single-Page Application – ɷɬɨ ɜɟɛ-ɩɪɢɥɨɠɟɧɢɟ, ɤɨɬɨɪɨɟ ɡɚɝɪɭɠɚɟɬ ɜɫɸ ɧɟ-

ɨɛɯɨɞɢɦɭɸ ɢɧɮɨɪɦɚɰɢɸ ɩɪɢ ɩɟɪɜɨɦ ɜɯɨɞɟ ɜ ɩɪɢɥɨɠɟɧɢɟ. Ɉɞɧɨɫɬɪɚɧɢɱɧɵɟ 

ɩɪɢɥɨɠɟɧɢɹ ɢɦɟɸɬ ɩɪɟɢɦɭɳɟɫɬɜɨ – ɨɧɢ ɨɛɟɫɩɟɱɢɜɚɸɬ ɭɞɨɛɧɵɣ ɩɨɥɶɡɨɜɚɬɟɥɶ-

ɫɤɢɣ ɢɧɬɟɪɮɟɣɫ ɢ ɩɨɥɶɡɨɜɚɬɟɥɶɫɤɢɣ ɨɩɵɬ, ɬɚɤ ɤɚɤ ɤɨɦɩɨɧɟɧɬɵ ɧɚ ɫɬɪɚɧɢɰɟ ɡɚ-

ɦɟɧɹɸɬɫɹ ɛɟɡ ɩɨɥɧɨɣ ɩɟɪɟɡɚɝɪɭɡɤɢ ɫɬɪɚɧɢɰɵ. Ɉɞɧɨɫɬɪɚɧɢɱɧɵɟ ɜɟɛ-ɩɪɢɥɨɠɟɧɢɹ 

ɪɚɡɪɚɛɚɬɵɜɚɸɬɫɹ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɪɚɡɥɢɱɧɵɯ JavaScript ɛɢɛɥɢɨɬɟɤ ɢ ɮɪɟɣɦ-

ɜɨɪɤɨɜ, ɧɚɩɪɢɦɟɪ: Angular, React, Vue.js. 

ɇɚɢɛɨɥɟɟ ɩɨɩɭɥɹɪɧɵɟ SPA: Gmail (ɝɥɨɛɚɥɶɧɵɣ ɩɨɱɬɨɜɵɣ ɫɟɪɜɢɫ Google), 

Facebook (ɦɢɪɨɜɚɹ ɫɨɰɢɚɥɶɧɚɹ ɫɟɬɶ), Twitter (ɦɢɪɨɜɚɹ ɫɨɰɢɚɥɶɧɚɹ ɫɟɬɶ), Slack 

(ɤɨɪɩɨɪɚɬɢɜɧɵɣ ɦɟɫɫɟɧɞɠɟɪ), ȼɤɨɧɬɚɤɬɟ (ɫɨɰɢɚɥɶɧɚɹ ɫɟɬɶ, ɧɚɢɛɨɥɟɟ ɩɨɩɭɥɹɪ-

ɧɚɹ ɜ ɫɬɪɚɧɚɯ ɋɇȽ). 



 

 

16 

 

 

2.2.2 Ɇɧɨɝɨɫɬɪɚɧɢɱɧɵɟ ɩɪɢɥɨɠɟɧɢɹ 

Multiple-Page Application ɜ ɩɪɨɲɥɨɦ ɹɜɥɹɥɨɫɶ ɩɨɩɭɥɹɪɧɵɦ ɬɢɩɨɦ ɚɪɯɢ-

ɬɟɤɬɭɪɵ, ɬɚɤ ɤɚɤ ɜɫɟ ɜɟɛ-ɫɚɣɬɵ ɛɵɥɢ MPA. ɋɟɣɱɚɫ ɤɨɦɩɚɧɢɢ ɪɟɠɟ ɜɵɛɢɪɚɸɬ 

MPA, ɬɨɥɶɤɨ ɜ ɬɨɦ ɫɥɭɱɚɟ, ɟɫɥɢ ɢɯ ɜɟɛ-ɫɚɣɬ ɞɨɜɨɥɶɧɨ ɛɨɥɶɲɨɣ ɢ ɫɨɞɟɪɠɢɬ ɦɧɨ-

ɝɨ ɨɬɥɢɱɚɸɳɢɯɫɹ ɨɬ ɫɟɛɹ ɫɬɪɚɧɢɰ (ɧɚɩɪɢɦɟɪ, eBay ɢɥɢ Amazon). Ɍɚɤɢɟ ɩɪɢɥɨ-

ɠɟɧɢɹ ɤɚɠɞɵɣ ɪɚɡ ɩɟɪɟɡɚɝɪɭɠɚɸɬ ɜɟɛ-ɫɬɪɚɧɢɰɭ ɩɪɢ ɡɚɝɪɭɡɤɟ ɢɥɢ ɨɬɩɪɚɜɤɟ ɢɧ-

ɮɨɪɦɚɰɢɢ ɧɚ ɩɨɥɶɡɨɜɚɬɟɥɟɣ. 

ɇɚɢɛɨɥɟɟ ɩɨɩɭɥɹɪɧɵɟ MPA: eBay (ɩɨɩɭɥɹɪɧɵɣ ɢɧɬɟɪɧɟɬ-ɚɭɤɰɢɨɧ ɢ ɢɧ-

ɬɟɪɧɟɬ-ɦɚɝɚɡɢɧ), Amazon (ɩɨɩɭɥɹɪɧɵɣ ɢɧɬɟɪɧɟɬ-ɦɚɝɚɡɢɧ). 

 

2.2.3 ɉɪɨɝɪɟɫɫɢɜɧɵɟ ɜɟɛ-ɩɪɢɥɨɠɟɧɢɹ  

ȼ ɩɨɫɥɟɞɧɟɟ ɜɪɟɦɹ ɩɪɨɝɪɟɫɫɢɜɧɵɟ ɜɟɛ-ɩɪɢɥɨɠɟɧɢɹ ɧɚɛɢɪɚɸɬ ɩɨɩɭɥɹɪ-

ɧɨɫɬɶ. Ⱦɚɧɧɵɟ ɜɟɛ-ɩɪɢɥɨɠɟɧɢɹ ɪɚɛɨɬɚɸɬ ɤɚɤ ɫɚɦɨɫɬɨɹɬɟɥɶɧɵɟ ɦɨɛɢɥɶɧɵɟ ɩɪɢ-

ɥɨɠɟɧɢɹ. PWA ɢɫɩɨɥɶɡɭɸɬ push-ɭɜɟɞɨɦɥɟɧɢɹ, offline ɞɨɫɬɭɩ, ɜɨɡɦɨɠɧɨɫɬɶ 

ɭɫɬɚɧɨɜɤɢ ɩɪɢɥɨɠɟɧɢɹ ɧɚ ɞɨɦɚɲɧɢɣ ɷɤɪɚɧ. 

Ɍɚɤɠɟ ɬɚɤɢɟ ɩɪɢɥɨɠɟɧɢɹ ɦɨɝɭɬ ɢɫɩɨɥɶɡɨɜɚɬɶ ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ ɮɭɧɤɰɢɢ 

ɭɫɬɪɨɣɫɬɜɚ – NFC, ɝɟɨɥɨɤɚɰɢɢ, Bluetooth ɢ ɞɪɭɝɢɟ. 

ɇɚɢɛɨɥɟɟ ɩɨɩɭɥɹɪɧɵɟ PWA: Uber (ɩɪɢɥɨɠɟɧɢɟ ɞɥɹ ɜɵɡɨɜɚ ɬɚɤɫɢ), 

Starbucks (ɜɫɟɦɢɪɧɚɹ ɫɟɬɶ ɤɨɮɟɟɧ), Pinterest (ɜɟɛ-ɫɟɪɜɢɫ, ɩɨɡɜɨɥɹɸɳɢɣ ɩɨɥɶɡɨ-

ɜɚɬɟɥɹɦ ɞɨɛɚɜɥɹɬɶ ɢ ɞɟɥɢɬɶɫɹ ɪɢɫɭɧɤɚɦɢ, ɮɨɬɨɝɪɚɮɢɹɦɢ ɫ ɞɪɭɝɢɦɢ ɩɨɥɶɡɨɜɚɬɟ-

ɥɹɦɢ). 

 

2.2.4 Ⱥɪɯɢɬɟɤɬɭɪɚ ɦɢɤɪɨɫɟɪɜɢɫɨɜ 

Ɇɢɤɪɨɫɟɪɜɢɫɧɚɹ ɚɪɯɢɬɟɤɬɭɪɚ ɩɨɡɜɨɥɹɟɬ ɪɚɡɪɚɛɨɬɱɢɤɚɦ ɫɨɡɞɚɜɚɬɶ ɜɟɛ-

ɩɪɢɥɨɠɟɧɢɟ ɢɡ ɪɚɡɥɢɱɧɵɯ ɫɟɪɜɢɫɨɜ. Ʉɚɠɞɵɣ ɤɨɦɩɨɧɟɧɬ ɫɨɡɞɚёɬɫɹ ɢ ɪɚɡɜɨɪɚɱɢ-

ɜɚɟɬɫɹ ɨɬɞɟɥɶɧɨ ɢ ɧɟɡɚɜɢɫɢɦɨ. 

Ⱦɚɧɧɚɹ ɚɪɯɢɬɟɤɬɭɪɚ ɜɵɝɨɞɧɚ ɞɥɹ ɛɨɥɶɲɢɯ ɢ ɫɥɨɠɧɵɯ ɩɪɨɟɤɬɨɜ, ɩɨɫɤɨɥɶ-

ɤɭ ɤɚɠɞɵɣ ɤɨɦɩɨɧɟɧɬ ɦɨɠɧɨ «ɜɵɬɚɳɢɬɶ» ɢ ɢɡɦɟɧɢɬɶ, ɢ ɷɬɨ ɧɢɤɚɤ ɧɟ ɩɨɜɥɢɹɟɬ 

ɧɚ ɪɚɛɨɬɭ ɫɢɫɬɟɦɵ ɜ ɰɟɥɨɦ. 
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ɇɚɢɛɨɥɟɟ ɩɨɩɭɥɹɪɧɵɟ ɫɟɪɜɢɫɵ: Netflix (ɫɟɪɜɢɫ ɞɥɹ ɩɪɨɫɦɨɬɪɚ ɮɢɥɶɦɨɜ ɢ 

ɫɟɪɢɚɥɨɜ), Spotify (ɫɟɪɜɢɫ ɩɨɬɨɤɨɜɨɝɨ ɚɭɞɢɨ, ɩɨɡɜɨɥɹɸɳɢɣ ɥɟɝɚɥɶɧɨ ɩɪɨɫɥɭɲɢ-

ɜɚɬɶ ɦɭɡɵɤɚɥɶɧɵɟ ɤɨɦɩɨɡɢɰɢɢ, ɚɭɞɢɨɤɧɢɝɢ ɢ ɩɨɞɤɚɫɬɵ, ɧɟ ɫɤɚɱɢɜɚɹ ɢɯ ɧɚ 

ɭɫɬɪɨɣɫɬɜɨ), PayPal (ɤɪɭɩɧɟɣɲɚɹ ɞɟɛɟɬɨɜɚɹ ɷɥɟɤɬɪɨɧɧɚɹ ɩɥɚɬёɠɧɚɹ ɫɢɫɬɟɦɚ). 

 

2.3 ɂɧɬɟɪɮɟɣɫ ɜɟɛ-ɩɪɢɥɨɠɟɧɢɹ 

ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɭɫɩɟɯ ɜɟɛ-ɫɚɣɬɚ ɜɨ ɦɧɨɝɨɦ ɡɚɜɢɫɢɬ ɨɬ ɟɝɨ ɢɧɬɟɪɮɟɣɫɚ 

[19]. Ƚɪɚɦɨɬɧɨ ɫɩɪɨɟɤɬɢɪɨɜɚɧɧɵɣ ɢɧɬɟɪɮɟɣɫ ɩɪɨɫɬ ɜ ɨɫɜɨɟɧɢɢ, ɟɝɨ ɨɫɧɨɜɧɵɟ 

ɮɭɧɤɰɢɢ ɜɵɧɟɫɟɧɵ ɧɚ ɩɟɪɟɞɧɢɣ ɩɥɚɧ, ɚ ɥɢɲɧɢɟ ɫɩɪɹɬɚɧɵ. Ɋɚɫɩɨɥɨɠɟɧɢɟ ɷɥɟ-

ɦɟɧɬɨɜ ɭɩɪɚɜɥɟɧɢɹ ɜɥɢɹɟɬ ɧɚ ɭɞɨɛɫɬɜɨ ɪɚɛɨɬɵ ɫ ɫɚɣɬɨɦ, ɚ ɟɝɨ ɜɧɟɲɧɢɣ ɜɢɞ ɧɚ 

ɩɟɪɜɨɟ ɜɩɟɱɚɬɥɟɧɢɟ ɢ ɭɞɨɜɨɥɶɫɬɜɢɟ ɨɬ ɢɫɩɨɥɶɡɨɜɚɧɢɹ. 

Ɍɚɤ ɤɚɤ ɩɪɨɛɥɟɦɵ ɫ ɨɩɪɟɞɟɥɟɧɢɟɦ ɰɟɥɟɜɨɣ ɚɭɞɢɬɨɪɢɢ ɨɬɫɭɬɫɬɜɭɸɬ (ɪɨɞɢ-

ɬɟɥɢ ɢ ɩɪɟɩɨɞɚɜɚɬɟɥɢ), ɬɨ ɦɨɠɧɨ ɜɵɞɟɥɢɬɶ ɨɫɧɨɜɧɵɟ ɬɪɟɛɨɜɚɧɢɹ ɤ ɢɧɬɟɪɮɟɣɫɭ: 

 ɥɚɤɨɧɢɱɧɨɫɬɶ ɢ ɩɪɨɫɬɨɬɚ; 

 ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɰɜɟɬɨɜɨɣ ɝɚɦɦɵ ɫɨɝɥɚɫɧɨ ɫɬɚɧɞɚɪɬɚɦ ɋɎɍ; 

 ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɲɪɢɮɬɨɜ ɫɨɝɥɚɫɧɨ ɫɬɚɧɞɚɪɬɚɦ ɋɎɍ; 

 ɨɬɫɭɬɫɬɜɢɟ ɪɟɤɥɚɦɵ; 

 ɚɞɚɩɬɚɰɢɹ ɢɧɬɟɪɮɟɣɫɨɜ ɩɨɞ ɪɚɡɥɢɱɧɵɟ ɪɚɡɪɟɲɟɧɢɹ ɷɤɪɚɧɚ; 

 ɧɚɥɢɱɢɟ ɦɨɛɢɥɶɧɨɣ ɜɟɪɫɢɢ. 

ȼ ɯɨɞɟ ɪɚɡɪɚɛɨɬɤɢ ɢɧɬɟɪɮɟɣɫɚ ɜɟɛ-ɩɪɢɥɨɠɟɧɢɹ ɛɵɥɢ ɫɨɡɞɚɧɵ ɦɚɤɟɬɵ ɨɫ-

ɧɨɜɧɵɯ ɫɬɪɚɧɢɰ ɩɪɢɥɨɠɟɧɢɹ. Ɇɚɤɟɬɵ ɫɬɪɚɧɢɰ ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɪɢɫɭɧɤɚɯ 4-7. 
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Ɋɢɫɭɧɨɤ 4 – Ɇɚɤɟɬ ɫɬɪɚɧɢɰɵ ɪɨɞɢɬɟɥɹ (Desktop) 

 

Ɋɢɫɭɧɨɤ 5 – Ɇɚɤɟɬ ɫɬɪɚɧɢɰɵ ɪɨɞɢɬɟɥɹ (Mobile) 
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2.4 Ɇɨɞɭɥɶ API 

ȼɡɚɢɦɨɞɟɣɫɬɜɢɟ ɫ ɫɟɪɜɟɪɨɦ ɹɜɥɹɟɬɫɹ ɨɞɧɨɣ ɢɡ ɨɫɧɨɜɧɵɯ ɱɚɫɬɟɣ ɩɪɢɥɨɠɟ-

ɧɢɹ, ɬɚɤ ɤɚɤ ɨɬ ɧɟɟ ɡɚɜɢɫɢɬ ɩɨɥɭɱɟɧɢɟ ɩɨɥɶɡɨɜɚɬɟɥɟɦ ɤɚɤɢɯ-ɥɢɛɨ ɞɚɧɧɵɯ, ɚ 

ɬɚɤɠɟ ɢɯ ɨɬɩɪɚɜɥɟɧɢɟ ɧɚ ɫɟɪɜɟɪ. ɏɨɪɨɲɨ ɫɩɪɨɟɤɬɢɪɨɜɚɧɧɨɟ ɜɡɚɢɦɨɞɟɣɫɬɜɢɟ ɫ 

ɫɟɪɜɟɪɨɦ ɩɨɡɜɨɥɢɬ ɫɷɤɨɧɨɦɢɬɶ ɜɪɟɦɹ ɢ ɩɚɦɹɬɶ ɧɚ ɧɟɧɭɠɧɵɯ ɡɚɩɪɨɫɚɯ, ɚ ɬɚɤɠɟ 

ɩɪɟɞɭɩɪɟɠɞɚɬɶ ɩɨɥɶɡɨɜɚɬɟɥɹ ɨ ɜɨɡɧɢɤɧɨɜɟɧɢɢ ɨɲɢɛɨɤ ɩɪɢ ɡɚɩɪɨɫɟ. Ɍɚɤɠɟ, ɫɬɨ-

ɢɬ ɭɱɢɬɵɜɚɬɶ, ɱɬɨ ɜɵɛɪɚɧɧɚɹ ɚɪɯɢɬɟɤɬɭɪɚ ɩɪɢɥɨɠɟɧɢɹ – ɷɬɨ ɤɥɢɟɧɬ-ɫɟɪɜɟɪ, ɱɬɨ 

ɨɡɧɚɱɚɟɬ ɪɚɜɧɭɸ ɡɧɚɱɢɦɨɫɬɶ ɤɚɤ ɜɡɚɢɦɨɞɟɣɫɬɜɢɟ ɤɥɢɟɧɬɚ ɢ ɫɟɪɜɟɪɚ, ɬɚɤ ɢ ɜɡɚɢ-

ɦɨɞɟɣɫɬɜɢɟ ɩɨɥɶɡɨɜɚɬɟɥɹ ɢ ɢɧɬɟɪɮɟɣɫɚ. 

Ɇɨɞɭɥɶ API ɛɭɞɟɬ ɪɟɚɥɢɡɨɜɚɧ ɩɪɢ ɩɨɦɨɳɢ ɛɢɛɥɢɨɬɟɤɢ Axios [7], ɤɨɬɨɪɚɹ 

ɩɨɡɜɨɥɢɬ ɜ ɩɪɨɫɬɨɣ ɮɨɪɦɟ ɜɵɩɨɥɧɹɬɶ ɡɚɩɪɨɫɵ ɬɢɩɚ GET/POST/DELETE/PUT, 

ɧɚɫɬɪɚɢɜɚɬɶ ɬɟɥɚ ɡɚɩɪɨɫɚ, ɨɛɪɚɛɚɬɵɜɚɬɶ ɨɲɢɛɤɢ ɢ ɬ.ɞ. 

Ⱦɥɹ ɚɜɬɨɪɢɡɚɰɢɢ ɩɨɥɶɡɨɜɚɬɟɥɹ ɩɪɢɥɨɠɟɧɢɟ ɛɭɞɟɬ ɩɨɫɵɥɚɬɶ ɡɚɩɪɨɫ ɫ ɥɨ-

ɝɢɧɨɦ ɢ ɩɚɪɨɥɟɦ, ɜ ɨɬɜɟɬ ɧɚ ɤɨɬɨɪɵɣ, ɩɪɢ ɜɟɪɧɨ ɜɜɟɞɟɧɧɵɯ ɞɚɧɧɵɯ ɢ ɧɚɥɢɱɢɢ 

ɩɨɥɶɡɨɜɚɬɟɥɹ ɜ ɫɢɫɬɟɦɟ, ɩɪɢɞɟɬ ɬɨɤɟɧ, ɫ ɩɨɦɨɳɶɸ ɤɨɬɨɪɨɝɨ ɦɨɠɧɨ ɛɭɞɟɬ ɜ 

ɞɚɥɶɧɟɣɲɟɦ ɢɞɟɧɬɢɮɢɰɢɪɨɜɚɬɶ ɩɨɥɶɡɨɜɚɬɟɥɹ ɢ ɩɨɫɵɥɚɬɶ ɫɥɟɞɭɸɳɢɟ ɡɚɩɪɨɫɵ. 

Ȼɥɚɝɨɞɚɪɹ ɛɢɛɥɢɨɬɟɤɟ Axios, ɦɨɠɧɨ ɜ ɩɪɨɫɬɨɣ ɮɨɪɦɟ ɩɨɫɵɥɚɬɶ ɡɚɩɪɨɫɵ 

ɧɚ ɫɟɪɜɟɪ. Ⱦɥɹ ɷɬɨɝɨ ɞɨɫɬɚɬɨɱɧɨ ɜɵɡɜɚɬɶ ɮɭɧɤɰɢɸ create ɫ URL-ɚɞɪɟɫɨɦ ɫɟɪɜɟ-

ɪɚ ɢ ɧɟɨɛɯɨɞɢɦɵɦɢ ɡɚɝɨɥɨɜɤɚɦɢ, ɡɚɬɟɦ ɜɵɡɵɜɚɬɶ ɮɭɧɤɰɢɸ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 

ɬɢɩɨɦ ɡɚɩɪɨɫɚ, ɩɟɪɟɞɚɜɚɹ ɜ ɩɚɪɚɦɟɬɪɚɯ ɧɟɨɛɯɨɞɢɦɵɟ ɩɨɥɹ. Ɉɬɜɟɬ ɨɬ ɫɟɪɜɟɪɚ 

ɩɪɢɯɨɞɢɬ ɜ ɮɨɪɦɚɬɟ JSON. 

 

2.5 Ⱦɢɚɝɪɚɦɦɵ ɜɚɪɢɚɧɬɨɜ ɢɫɩɨɥɶɡɨɜɚɧɢɹ 

Ⱦɢɚɝɪɚɦɦɚ ɜɚɪɢɚɧɬɨɜ ɢɫɩɨɥɶɡɨɜɚɧɢɹ (ɚɧɝɥ. use case diagram) – ɷɬɨ ɞɢɚ-

ɝɪɚɦɦɚ, ɧɚ ɤɨɬɨɪɨɣ ɢɡɨɛɪɚɠɚɸɬɫɹ ɚɤɬёɪɵ ɢ ɜɚɪɢɚɧɬɵ ɢɫɩɨɥɶɡɨɜɚɧɢɹ (ɬɚɤɠɟ 

ɧɚɡɵɜɚɸɬɫɹ ɩɪɟɰɟɞɟɧɬɚɦɢ) ɜɵɩɨɥɧɟɧɧɚɹ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɭɧɢɮɢɰɢɪɨɜɚɧɧɨɝɨ 

ɹɡɵɤɚ ɦɨɞɟɥɢɪɨɜɚɧɢɹ UML (ɚɧɝɥ. Unified Modeling Language) [6]. Ⱦɢɚɝɪɚɦɦɵ 

ɢɫɩɨɥɶɡɭɸɬɫɹ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɩɨɥɶɡɨɜɚɬɟɥɹ ɫ ɫɢɫɬɟɦɨɣ, ɨɩɢ-

ɫɵɜɚɹ ɤɚɤɢɟ ɞɟɣɫɬɜɢɹ ɦɨɠɟɬ ɨɫɭɳɟɫɬɜɥɹɬɶ ɚɤɬɟɪ [21]. 

Ɋɚɡɪɚɛɨɬɚɧɧɵɟ ɞɢɚɝɪɚɦɦɵ ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɪɢɫɭɧɤɚɯ 8-9. 
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Ɋɢɫɭɧɨɤ 8 – Ⱦɢɚɝɪɚɦɦɚ ɜɚɪɢɚɧɬɨɜ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɞɥɹ ɪɨɞɢɬɟɥɟɣ 
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Ɋɢɫɭɧɨɤ 9 – Ⱦɢɚɝɪɚɦɦɚ ɜɚɪɢɚɧɬɨɜ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɞɥɹ ɩɪɟɩɨɞɚɜɚɬɟɥɟɣ 

2.6 ȼɵɜɨɞɵ ɩɨ ɪɚɡɞɟɥɭ 

ɐɟɥɶɸ ɪɚɡɞɟɥɚ ɹɜɥɹɥɨɫɶ ɨɩɢɫɚɧɢɟ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɪɚɡɪɚɛɚɬɵɜɚɟɦɨɣ ɜɟɛ-

ɩɥɚɬɮɨɪɦɵ. Ȼɵɥɢ ɨɩɢɫɚɧɵ ɚɪɯɢɬɟɤɬɭɪɵ ɜɟɛ-ɩɪɢɥɨɠɟɧɢɣ, ɩɪɟɞɫɬɚɜɥɟɧɵ ɢɯ 

ɨɫɨɛɟɧɧɨɫɬɢ. Ɍɚɤɠɟ ɛɵɥ ɪɚɡɪɚɛɨɬɚɧ ɦɚɤɟɬ ɢɧɬɟɪɮɟɣɫɚ ɩɪɢɥɨɠɟɧɢɹ, ɩɨɫɬɪɨɟɧɵ 

ɞɢɚɝɪɚɦɦɵ ɜɚɪɢɚɧɬɨɜ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɢ ɩɪɟɞɫɬɚɜɥɟɧɵ ɬɪɟɛɨɜɚɧɢɹ ɤ ɢɧɬɟɪɮɟɣɫɭ 

ɜɟɛ-ɩɪɢɥɨɠɟɧɢɹ. 
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3 Ɋɚɡɪɚɛɨɬɤɚ ɢ ɬɟɫɬɢɪɨɜɚɧɢɟ 

 

ɇɚɱɚɥɨɦ ɷɬɚɩɚ ɪɚɡɪɚɛɨɬɤɢ ɹɜɥɹɟɬɫɹ ɨɩɪɟɞɟɥɟɧɢɟ ɮɚɣɥɨɜɨɣ ɫɬɪɭɤɬɭɪɵ 

ɩɪɨɟɤɬɚ, ɩɪɟɞɫɬɚɜɥɟɧɧɨɣ ɧɚ ɪɢɫɭɧɤɟ 10. 

 

Ɋɢɫɭɧɨɤ 10 – Ɏɚɣɥɨɜɚɹ ɫɬɪɭɤɬɭɪɚ ɩɪɨɟɤɬɚ 

Ɏɚɣɥɵ ɫ ɧɚɫɬɪɨɣɤɚɦɢ ɩɪɨɟɤɬɚ ɧɚɯɨɞɹɬɫɹ ɜ ɤɨɪɧɟɜɨɦ ɤɚɬɚɥɨɝɟ. 

Ʉɨɪɧɟɜɨɣ ɤɚɬɚɥɨɝ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ: 

 config – ɫɨɞɟɪɠɢɬ ɧɚɫɬɪɨɣɤɢ Webpack; 
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 node_modules – ɩɚɩɤɚ, ɞɥɹ ɯɪɚɧɟɧɢɹ ɜɫɟɯ npm ɩɚɤɟɬɨɜ; 

 public – ɫɨɞɟɪɠɢɬ html-ɮɚɣɥ ɩɪɢɥɨɠɟɧɢɹ; 

 scripts – ɫɨɞɟɪɠɢɬ ɫɤɪɢɩɬɵ ɞɥɹ ɬɟɫɬɢɪɨɜɚɧɢɹ, ɩɨɫɬɪɨɣɤɢ ɢ ɡɚɩɭɫɤɚ ɩɪɢ-

ɥɨɠɟɧɢɹ; 

 src – ɫɨɞɟɪɠɢɬ ɜɫɟ React ɤɨɦɩɨɧɟɧɬɵ ɢ ɮɚɣɥɵ ɫɨ ɫɬɢɥɹɦɢ. 

 

3.1 Front-end  

ɇɚɱɚɥɶɧɵɦ ɷɬɚɩɨɦ ɪɚɡɪɚɛɨɬɤɢ front-end ɱɚɫɬɢ ɩɪɨɟɤɬɚ ɹɜɥɹɥɨɫɶ ɫɨɡɞɚɧɢɟ 

ɤɨɪɧɟɜɵɯ React ɤɨɦɩɨɧɟɧɬɨɜ ɞɥɹ ɤɚɠɞɨɝɨ ɪɚɡɞɟɥɚ [17]. ȼ ɞɢɪɟɤɬɨɪɢɢ src ɛɵɥɚ 

ɫɨɡɞɚɧɚ ɞɢɪɟɤɬɨɪɚɹ pages, ɫɨɞɟɪɠɚɳɚɹ ɝɥɚɜɧɵɟ ɤɨɦɩɨɧɟɧɬɵ ɜɫɟɯ ɪɚɡɞɟɥɨɜ 

(ɪɢɫɭɧɨɤ 11): Auth (ɪɚɡɞɟɥ ɚɜɬɨɪɢɡɚɰɢɢ), ParentAnalytic (ɪɚɡɞɟɥ ɞɥɹ ɪɨɞɢɬɟɥɟɣ) 

ɢ TeacherAnalytic (ɪɚɡɞɟɥ ɞɥɹ ɩɪɟɩɨɞɚɜɚɬɟɥɟɣ).   

 

Ɋɢɫɭɧɨɤ 11 – Ⱦɢɪɟɤɬɨɪɢɹ pages, ɫ ɝɥɚɜɧɵɦɢ ɤɨɦɩɨɧɟɧɬɚɦɢ ɪɚɡɞɟɥɨɜ 

ɉɪɨɦɟɠɭɬɨɱɧɵɟ ɤɨɦɩɨɧɟɧɬɵ, ɢɫɩɨɥɶɡɭɟɦɵɟ ɜ ɝɥɚɜɧɵɯ, ɯɪɚɧɹɬɫɹ ɜ 

ɞɢɪɟɤɬɨɪɢɢ components. 

ɉɪɢɦɟɪ React ɤɨɦɩɨɧɟɧɬɚ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 12. Ʉɨɦɩɨɧɟɧɬ Header 

ɹɜɥɹɟɬɫɹ ɩɚɧɟɥɶɸ ɫ ɥɨɝɨɬɢɩɨɦ ɋɎɍ, ɫɩɢɫɤɨɦ ɫɟɦɟɫɬɪɨɜ ɫɬɭɞɟɧɬɚ (ɞɥɹ 

ɪɨɞɢɬɟɥɟɣ)  ɢ ɢɧɮɨɪɦɚɰɢɟɣ ɨɛ ɚɜɬɨɪɢɡɢɪɨɜɚɧɧɨɦ ɩɨɥɶɡɨɜɚɬɟɥɟ. 
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Ɋɢɫɭɧɨɤ 12 – Ʉɨɦɩɨɧɟɧɬ Header 

ɉɪɢ ɪɚɡɪɚɛɨɬɤɟ ɤɨɦɩɨɧɟɧɬɨɜ ɢɫɩɨɥɶɡɨɜɚɥɢɫɶ React Hooks [4], ɤɨɬɨɪɵɟ 

ɩɨɹɜɢɥɢɫɶ ɜ ɨɛɧɨɜɥɟɧɢɢ ɛɢɛɥɢɨɬɟɤɢ 16.8. Ɋɚɡɪɚɛɨɬɤɚ ɫ ɩɨɦɨɳɶɸ «ɯɭɤɨɜ» 

ɩɨɡɜɨɥɹɟɬ ɫɨɡɞɚɜɚɬɶ ɩɪɨɟɤɬɵ, ɫɨɫɬɨɹɳɢɟ ɬɨɥɶɤɨ ɢɡ ɮɭɧɤɰɢɨɧɚɥɶɧɵɯ 

ɤɨɦɩɨɧɟɧɬɨɜ, ɜ ɨɬɥɢɱɢɢ ɨɬ ɩɪɨɲɥɵɯ ɜɟɪɫɢɣ React, ɝɞɟ ɩɪɢɯɨɞɢɥɨɫɶ ɫɨɡɞɚɜɚɬɶ 

ɤɥɚɫɫɨɜɵɟ ɢ ɮɭɧɤɰɢɨɧɚɥɶɧɵɟ ɤɨɦɩɨɧɟɧɬɵ, ɱɬɨ ɞɟɥɚɥɨ ɤɨɞ ɡɚɝɪɭɠɟɧɧɵɦ ɢ 

ɦɟɧɟɟ ɥɚɤɨɧɢɱɧɵɦ. ȼ ɩɪɨɟɤɬɟ ɢɫɩɨɥɶɡɨɜɚɥɢɫɶ ɬɚɤɢɟ «ɯɭɤɢ», ɤɚɤ: useState (ɞɥɹ 

ɭɩɪɚɜɥɟɧɢɹ ɫɨɫɬɨɹɧɢɟɦ ɤɨɦɩɨɧɟɧɬɚ) ɢ useEffect (ɞɥɹ ɭɩɪɚɜɥɟɧɢɹ ɩɨɛɨɱɧɵɦɢ 

ɷɮɮɟɤɬɚɦɢ, ɤ ɩɪɢɦɟɪɭ ɨɛɪɚɳɟɧɢɟ ɤ API ɢɥɢ ɨɛɧɨɜɥɟɧɢɟ DOM-ɞɟɪɟɜɚ). ɉɪɢɦɟɪ 

ɞɚɧɧɵɯ «ɯɭɤɨɜ» ɩɨɤɚɡɚɧ ɧɚ ɪɢɫɭɧɤɟ 13. 
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Ɋɢɫɭɧɨɤ 13 – ɉɪɢɦɟɪ «ɯɭɤɨɜ» useState ɢ useEffect  

Ɂɞɟɫɶ useState ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ ɢɡɦɟɧɟɧɢɹ ɫɨɫɬɨɹɧɢɹ ɩɟɪɟɦɟɧɧɨɣ 

isVisible, ɨɬɜɟɱɚɸɳɟɣ ɡɚ ɨɬɨɛɪɚɠɟɧɢɟ ɜɵɩɚɞɚɸɳɟɝɨ ɦɟɧɸ, ɚ useEffect ɩɪɢ 

ɪɟɧɞɟɪɟ ɤɨɦɩɨɧɟɧɬɚ ɩɪɨɜɟɪɹɟɬ, ɟɫɥɢ ɩɨɥɶɡɨɜɚɬɟɥɶ ɧɟ ɧɚɣɞɟɧ, ɬɨ ɡɚɩɪɨɫɢɬɶ 

ɞɚɧɧɵɟ ɢɡ API ɩɨ ɭɧɢɤɚɥɶɧɨɦɭ ɬɨɤɟɧɭ. 

Ⱦɥɹ ɭɩɪɨɳɟɧɢɹ ɨɬɫɥɟɠɢɜɚɧɢɹ ɨɲɢɛɨɤ ɢɫɩɨɥɶɡɨɜɚɥɚɫɶ ɛɢɛɥɢɨɬɟɤɚ 

PropTypes, ɤɨɬɨɪɚɹ ɜɵɩɨɥɧɹɟɬ ɜɚɥɢɞɚɰɢɸ ɩɟɪɟɦɟɧɧɵɯ ɤɨɦɩɨɧɟɧɬɚ. ȿɫɥɢ 

ɩɪɨɢɫɯɨɞɢɬ ɧɟɫɨɜɩɚɞɟɧɢɟ ɬɢɩɨɜ ɞɚɧɧɵɯ, ɬɨ ɛɢɛɥɢɨɬɟɤɚ ɩɨɫɵɥɚɟɬ 

ɩɪɟɞɭɩɪɟɠɞɟɧɢɟ ɜ ɤɨɧɫɨɥɶ ɛɪɚɭɡɟɪɚ. ɉɪɢɦɟɪ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɛɢɛɥɢɨɬɟɤɢ 

ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 14.  

 

Ɋɢɫɭɧɨɤ 14 – ɉɪɢɦɟɪ ɢɫɩɨɥɶɡɨɜɚɧɢɹ PropTypes ɜ ɤɨɦɩɨɧɟɧɬɟ Auth 

Ⱦɥɹ ɪɚɛɨɬɵ ɫ ɫɨɫɬɨɹɧɢɟɦ ɜɫɟɝɨ ɩɪɢɥɨɠɟɧɢɹ ɢɫɩɨɥɶɡɨɜɚɥɚɫɶ ɛɢɛɥɢɨɬɟɤɚ 

Redux, ɤɨɬɨɪɚɹ ɯɪɚɧɢɬ ɧɟɨɛɯɨɞɢɦɵɟ ɞɚɧɧɵɟ ɜ ɝɥɨɛɚɥɶɧɨɦ ɨɛɴɟɤɬɟ store. Ⱦɥɹ 

ɢɡɦɟɧɟɧɢɹ ɝɥɨɛɚɥɶɧɨɝɨ ɯɪɚɧɢɥɢɳɚ ɢɫɩɨɥɶɡɭɟɬɫɹ ɱɢɫɬɚɹ ɮɭɧɤɰɢɹ reducer. Ⱦɥɹ 

ɜɵɡɨɜɚ reducer ɢɫɩɨɥɶɡɭɟɬɫɹ ɮɭɧɤɰɢɹ dispatch, ɩɟɪɟɞɚɸɳɚɹ ɨɛɴɟɤɬ action, ɫ 

ɧɨɜɵɦɢ ɡɧɚɱɟɧɢɹɦɢ ɢ ɫɨɛɵɬɢɟɦ, ɩɨ ɤɨɬɨɪɨɦɭ reducer ɛɭɞɟɬ ɪɟɞɚɤɬɢɪɨɜɚɬɶ 

ɫɨɫɬɨɹɧɢɟ.  
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Ⱦɥɹ ɯɪɚɧɟɧɢɹ ɜɫɟɯ ɫɨɛɵɬɢɣ ɢ «ɪɟɞɶɸɫɟɪɨɜ» ɛɵɥɚ ɫɨɡɞɚɧɚ ɞɢɪɟɤɬɨɪɢɹ 

store, ɫɨɞɟɪɠɚɳɚɹ ɞɢɪɟɤɬɨɪɢɢ actions ɢ reducers. Ⱦɚɥɟɟ ɜ ɮɚɣɥ index.js (ɮɚɣɥ, ɫ 

ɤɨɬɨɪɨɝɨ ɩɪɢɥɨɠɟɧɢɟ ɡɚɩɭɫɤɚɟɬɫɹ) ɛɵɥɢ ɢɦɩɨɪɬɢɪɨɜɚɧɵ ɧɟɨɛɯɨɞɢɦɵɟ 

ɮɭɧɤɰɢɢ, ɨɛɴɟɤɬɵ ɢ ɤɨɦɩɨɧɟɧɬɵ ɢɡ ɛɢɛɥɢɨɬɟɤ redux, react-redux ɢ redux-thunk, 

ɛɵɥ ɫɨɡɞɚɧ ɨɛɴɟɤɬ store, ɯɪɚɧɹɳɢɣ ɝɥɨɛɚɥɶɧɨɟ ɫɨɫɬɨɹɧɢɟ ɩɪɢɥɨɠɟɧɢɹ ɢ ɩɟɪɟɞɚɧ 

ɜ ɤɨɦɩɨɧɟɧɬ Provider. ɋɨɡɞɚɧɢɟ ɝɥɨɛɚɥɶɧɨɝɨ ɯɪɚɧɢɥɢɳɚ ɩɨɤɚɡɚɧɨ ɧɚ ɪɢɫɭɧɤɟ 

15. 

  

Ɋɢɫɭɧɨɤ 15 – Ɏɚɣɥ index.js 

Ⱦɥɹ ɨɬɩɪɚɜɤɢ ɡɚɩɪɨɫɨɜ ɤ ɫɟɪɜɟɪɭ ɢɫɩɨɥɶɡɨɜɚɥɚɫɶ ɛɢɛɥɢɨɬɟɤɚ axios [7]. 

ȼɫɟ ɮɭɤɧɰɢɢ ɞɥɹ ɪɚɛɨɬɵ ɫ ɡɚɩɪɨɫɚɦɢ ɛɵɥɢ ɫɨɡɞɚɧɵ ɜ ɞɢɪɟɤɬɨɪɢɢ actions, ɬɚɤ 

ɤɚɤ ɩɨɫɥɟ ɨɬɜɟɬɚ ɨɬ ɫɟɪɜɟɪɚ ɧɟɨɛɯɨɞɢɦɨ ɦɟɧɹɬɶ ɝɥɨɛɚɥɶɧɨɟ ɫɨɫɬɨɹɧɢɟ (ɪɢɫɭɧɨɤ 

16).  
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Ɋɢɫɭɧɨɤ 16 – Ⱥɜɬɨɪɢɡɚɰɢɹ ɩɨɥɶɡɨɜɚɬɟɥɹ 

ɇɚ ɪɢɫɭɧɤɟ 16 ɩɪɨɞɟɦɨɧɫɬɪɢɪɨɜɚɧɚ ɮɭɧɤɰɢɹ login ɞɥɹ ɨɬɩɪɚɜɤɢ ɞɚɧɧɵɯ 

ɩɨɥɶɡɨɜɚɬɟɥɹ ɧɚ ɫɟɪɜɟɪ. Ɍɚɤ ɤɚɤ ɢɫɩɨɥɶɡɭɟɬɫɹ redux, ɬɨ ɜɧɚɱɚɥɟ ɩɨɫɵɥɚɟɬɫɹ 

ɫɨɛɵɬɢɟ, ɭɤɚɡɵɜɚɸɳɟɟ ɧɚ ɧɚɱɚɥɨ ɡɚɩɪɨɫɚ (ɨɛɧɨɜɢɬɫɹ store, ɤɨɬɨɪɵɣ «ɫɨɨɛɳɢɬ» 
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ɩɨɞɩɢɫɚɧɧɵɦ ɤɨɦɩɨɧɟɧɬɚɦ, ɱɬɨ ɧɟɨɛɯɨɞɢɦɨ ɨɬɨɛɪɚɡɢɬɶ loader), ɞɚɥɟɟ ɢɞёɬ ɫɚɦ 

ɡɚɩɪɨɫ, ɡɚɬɟɦ, ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɨɬɜɟɬɚ, ɩɨɫɵɥɚɟɬɫɹ ɫɨɛɵɬɢɟ ɧɚ ɨɬɨɛɪɚɠɟɧɢɟ 

ɨɲɢɛɤɢ ɢɥɢ ɧɚ ɫɨɯɪɚɧɟɧɢɟ ɩɨɥɭɱɟɧɧɨɝɨ ɬɨɤɟɧɚ.  

Ⱦɥɹ ɪɚɡɪɚɛɨɬɤɢ ɜɟɤɬɨɪɧɵɯ ɞɢɚɝɪɚɦɦ ɢ ɝɪɚɮɢɤɨɜ ɢɫɩɨɥɶɡɨɜɚɥɚɫɶ 

ɛɢɛɥɢɨɬɟɤɚ Nivo, ɫɨɞɟɪɠɚɳɚɹ ɧɚɛɨɪ ɪɚɡɥɢɱɧɵɯ React-ɤɨɦɩɨɧɟɧɬɨɜ. 

ɇɚ ɪɢɫɭɧɤɟ 17 ɩɨɤɚɡɚɧ ɤɨɦɩɨɧɟɧɬ, ɫɨɡɞɚɧɧɵɣ ɧɚ ɨɫɧɨɜɟ ɫɭɳɟɫɬɜɭɸɳɢɯ 

ɤɨɦɩɨɧɟɧɬɨɜ Nivo [8]. 

 

Ɋɢɫɭɧɨɤ 17 – Ʉɨɦɩɨɧɟɧɬ HistogramProgress 
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Ⱦɚɧɧɵɣ ɤɨɦɩɨɧɟɧɬ ɩɪɢɧɢɦɚɟɬ ɧɟɨɛɯɨɞɢɦɵɣ ɧɚɛɨɪ ɡɧɚɱɟɧɢɣ ɢ 

ɜɨɡɜɪɚɳɚɟɬ ɝɢɫɬɨɝɪɚɦɦɭ ɭɫɩɟɜɚɟɦɨɫɬɢ ɫɬɭɞɟɧɬɨɜ ɜ ɷɥɟɤɬɪɨɧɧɵɯ ɤɭɪɫɚɯ. 

Ʉɨɦɩɨɧɟɧɬ ɫɨɞɟɪɠɢɬ ɧɚɛɨɪ ɧɚɫɬɪɨɟɤ, ɬɚɤɢɯ ɤɚɤ: ɰɜɟɬ ɲɤɚɥɵ, ɤɚɫɬɨɦɧɵɣ ɜɢɞ 

ɥɟɝɟɧɞɵ ɢ ɨɫɟɣ X ɢ Y, ɪɚɡɥɢɱɧɵɟ ɩɚɪɚɦɟɬɪɵ ɚɧɢɦɚɰɢɢ ɢ ɨɬɫɬɭɩɵ, ɜ 

ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɬɢɩɚ ɭɫɬɪɨɣɫɬɜɚ (ɫɦɚɪɬɮɨɧ ɢɥɢ ɤɨɦɩɶɸɬɟɪ). 

 

3.2 Ɍɟɫɬɢɪɨɜɚɧɢɟ 

Ɍɟɫɬɢɪɨɜɚɧɢɟ ɤɨɦɩɨɧɟɧɬɨɜ ɩɪɨɢɡɜɨɞɢɥɨɫɶ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɛɢɛɥɢɨɬɟɤɢ 

React Test Library. Ⱦɚɧɧɚɹ ɛɢɛɥɢɨɬɟɤɚ ɞɚёɬ ɩɪɨɫɬɵɟ ɢɧɫɬɪɭɦɟɧɬɵ, ɩɨɫɬɪɨɟɧɧɵɟ 

ɧɚ ɛɚɡɟ ɛɢɛɥɢɨɬɟɤɢ react-dom. ȼɫɟ ɬɟɫɬɵ ɜɡɚɢɦɨɞɟɣɫɬɜɭɸɬ ɫ ɪɟɚɥɶɧɵɦɢ ɭɡɥɚɦɢ 

DOM-ɞɟɪɟɜɚ, ɱɬɨ ɧɚɩɨɦɢɧɚɟɬ ɪɟɚɥɶɧɵɣ ɫɟɚɧɫ ɪɚɛɨɬɵ ɫ ɩɪɢɥɨɠɟɧɢɟɦ. Ɏɭɧɤɰɢɢ, 

ɫɨɡɞɚɧɧɵɟ ɜ ɛɢɛɥɢɨɬɟɤɟ, ɨɛɪɚɳɚɸɬɫɹ ɤ DOM-ɞɟɪɟɜɭ ɷɦɭɥɢɪɭɹ ɩɨɜɟɞɟɧɢɹ 

ɪɟɚɥɶɧɨɝɨ ɩɨɥɶɡɨɜɚɬɟɥɹ. Ʉ ɩɪɢɦɟɪɭ ɩɨɢɫɤ ɫɫɵɥɨɤ, ɤɧɨɩɨɤ ɢ ɪɚɡɥɢɱɧɵɯ 

ɷɥɟɦɟɧɬɨɜ ɜɵɩɨɥɧɹɟɬɫɹ ɩɨ ɬɟɤɫɬɭ.  

ɇɚ ɪɢɫɭɧɤɟ 18 ɩɨɤɚɡɚɧ ɮɚɣɥ ɫ ɬɟɫɬɢɪɨɜɚɧɢɟɦ ɤɨɦɩɨɧɟɧɬɚ ɚɜɬɨɪɢɡɚɰɢɢ 

Auth, ɜ ɤɨɬɨɪɨɦ ɩɪɨɜɟɪɹɟɬɫɹ ɤɨɪɪɟɤɬɧɨɫɬɶ ɫɨɯɪɚɧɟɧɢɹ ɢɧɮɨɪɦɚɰɢɢ ɩɪɢ ɜɜɨɞɟ 

ɥɨɝɢɧɚ ɢ ɩɚɪɨɥɹ ɢ ɨɬɨɛɪɚɠɟɧɢɟ ɨɤɨɧ ɨɲɢɛɤɢ ɢɥɢ ɭɫɩɟɯɚ. ɉɪɢ ɩɨɦɨɳɢ ɮɭɧɤɰɢɢ 

describe ɦɨɠɧɨ ɪɚɡɞɟɥɹɬɶ ɬɟɫɬɵ ɧɚ ɥɨɝɢɱɟɫɤɢɟ ɛɥɨɤɢ, ɮɭɧɤɰɢɢ beforeEach ɢ 

afterEach ɩɨɡɜɨɥɹɸɬ ɪɚɛɨɬɚɬɶ ɫ ɮɢɤɫɬɭɪɚɦɢ, ɮɭɧɤɰɢɹ beforeEach ɜɵɡɵɜɚɟɬɫɹ 

ɩɟɪɟɞ ɤɚɠɞɵɦ ɬɟɫɬɨɦ, ɮɭɧɤɰɢɹ afterEach – ɩɨɫɥɟ. 
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Ɋɢɫɭɧɨɤ 18 – Ɏɚɣɥ ɫ ɬɟɫɬɚɦɢ ɤɨɦɩɨɧɟɧɬɚ Auth 

Ɋɟɡɭɥɶɬɚɬɵ ɬɟɫɬɢɪɨɜɚɧɢɹ ɩɪɟɞɨɫɬɚɜɥɟɧɵ ɧɚ ɪɢɫɭɧɤɟ 19. 
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Ɋɢɫɭɧɨɤ 19 – Ɋɟɡɭɥɶɬɚɬɵ ɬɟɫɬɢɪɨɜɚɧɢɹ ɤɨɦɩɨɧɟɧɬɚ Auth 

 

3.3 ȼɵɜɨɞɵ ɩɨ ɪɚɡɞɟɥɭ 

ɐɟɥɶɸ ɪɚɡɞɟɥɚ ɹɜɥɹɥɨɫɶ ɨɩɢɫɚɧɢɟ ɤɥɸɱɟɜɵɯ ɦɨɦɟɧɬɨɜ ɪɚɡɪɚɛɨɬɤɢ ɢ 

ɬɟɫɬɢɪɨɜɚɧɢɹ ɤɥɢɟɧɬɫɤɨɣ ɱɚɫɬɢ. 

ȼ ɪɚɡɞɟɥɟ 3.1 ɛɵɥɚ ɨɩɢɫɚɧɚ ɪɚɛɨɬɚ ɫ ɛɢɛɥɢɨɬɟɤɚɦɢ React, Redux, Nivo ɢ 

Axios ɞɥɹ ɪɚɡɪɚɛɨɬɤɢ ɜɟɛ-ɩɪɢɥɨɠɟɧɢɹ, ɭɱɢɬɵɜɚɹ ɢɯ ɨɫɨɛɟɧɧɨɫɬɢ ɢ 

ɧɨɜɨɜɜɟɞɟɧɢɹ. ȼ ɪɚɡɞɟɥɟ 3.2 ɛɵɥɚ ɨɩɢɫɚɧɚ ɪɚɛɨɬɚ ɫ ɛɢɛɥɢɨɬɟɤɨɣ React Test 

Library ɞɥɹ ɬɟɫɬɢɪɨɜɚɧɢɹ ɩɪɢɥɨɠɟɧɢɹ. 
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4 Ɉɩɢɫɚɧɢɟ ɪɟɡɭɥɶɬɚɬɨɜ ɪɚɡɪɚɛɨɬɤɢ 

 

4.1 Front-end 

Ɋɟɡɭɥɶɬɚɬɨɦ ɪɚɡɪɚɛɨɬɤɢ front-end ɱɚɫɬɢ ɜɟɛ-ɩɪɢɥɨɠɟɧɢɹ ɹɜɥɹɸɬɫɹ 

ɫɬɪɚɧɢɰɵ: 

 ɫɬɪɚɧɢɰɚ ɚɜɬɨɪɢɡɚɰɢɢ; 

 ɫɬɪɚɧɢɰɚ ɪɨɞɢɬɟɥɟɣ, ɞɥɹ ɩɪɨɫɦɨɬɪɚ ɢɧɮɨɪɦɚɰɢɢ ɨ ɫɬɭɞɟɧɬɟ; 

 ɫɬɪɚɧɢɰɚ ɩɪɟɩɨɞɚɜɚɬɟɥɟɣ ɫ ɚɝɪɟɝɢɪɨɜɚɧɧɵɦ ɨɬɱёɬɨɦ; 

 ɫɬɪɚɧɢɰɚ ɩɪɟɩɨɞɚɜɚɬɟɥɟɣ ɫ ɩɨɞɪɨɛɧɵɦ ɨɬɱёɬɨɦ ɩɨ ɤɚɠɞɨɣ ɝɪɭɩɩɟ.  

ȼɫɟ ɫɬɪɚɧɢɰɵ ɢ ɤɨɦɩɨɧɟɧɬɵ ɜɟɛ-ɩɪɢɥɨɠɟɧɢɹ ɚɞɚɩɬɢɪɨɜɚɧɵ ɩɨɞ 

ɪɚɡɥɢɱɧɵɟ ɷɤɪɚɧɵ ɞɟɫɤɬɨɩɧɵɯ ɭɫɬɪɨɣɫɬɜ. Ɍɚɤɠɟ ɫɭɳɟɫɬɜɭɟɬ ɦɨɛɢɥɶɧɚɹ ɜɟɪɫɢɹ, 

ɜ ɤɨɬɨɪɨɣ ɨɬɨɛɪɚɠɟɧɢɟ ɧɟɤɨɬɨɪɵɯ ɤɨɦɩɨɧɟɧɬɨɜ ɨɬɥɢɱɚɟɬɫɹ ɨɬ ɞɟɫɤɬɨɩɧɨɣ. 

ȼɵɲɟɩɪɢɜɟɞёɧɧɵɟ ɫɬɪɚɧɢɰɵ ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɪɢɫɭɧɤɚɯ 20-27. ȼ ɰɟɥɹɯ 

ɤɨɧɮɢɞɟɧɰɢɚɥɶɧɨɫɬɢ ɡɚ ɨɫɧɨɜɭ ɤɨɧɬɟɧɬɚ ɜɡɹɬɵ ɬɟɫɬɨɜɵɟ ɞɚɧɧɵɟ. 

ɋɬɪɚɧɢɰɚ ɚɜɬɨɪɢɡɚɰɢɢ (ɪɢɫɭɧɨɤ 20) ɫɨɞɟɪɠɢɬ ɩɨɥɹ ɞɥɹ ɜɜɨɞɚ ɥɨɝɢɧɚ ɢ 

ɩɚɪɨɥɹ ɢ ɤɧɨɩɤɭ «ȼɨɣɬɢ», ɩɨɫɥɟ ɜɜɨɞɚ ɤɨɪɪɟɤɬɧɵɯ ɞɚɧɧɵɯ ɩɪɨɢɫɯɨɞɢɬ 

ɨɬɨɛɪɚɠɟɧɢɟ ɨɞɧɨɣ ɢɡ ɫɬɪɚɧɢɰ (ɞɥɹ ɪɨɞɢɬɟɥɟɣ ɢɥɢ ɞɥɹ ɩɪɟɩɨɞɚɜɚɬɟɥɟɣ). 

 

Ɋɢɫɭɧɨɤ 20 – ɋɬɪɚɧɢɰɚ ɚɜɬɨɪɢɡɚɰɢɢ 
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Ɋɢɫɭɧɨɤ 21 – ɋɬɪɚɧɢɰɚ ɪɨɞɢɬɟɥɹ 

 

Ɋɢɫɭɧɨɤ 22 – ɋɬɪɚɧɢɰɚ ɪɨɞɢɬɟɥɹ (ɚɞɚɩɬɢɜɧɚɹ ɞɥɹ ɧɟɛɨɥɶɲɢɯ ɷɤɪɚɧɨɜ) 
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Ⱦɚɧɧɚɹ ɫɬɪɚɧɢɰɚ ɫɨɞɟɪɠɢɬ ɢɧɮɨɪɦɚɰɢɸ ɩɨ ɜɵɛɪɚɧɧɨɦɭ ɫɟɦɟɫɬɪɭ, ɜ ɜɢɞɟ 

ɲɤɚɥɵ ɩɪɨɝɪɟɫɫɚ ɢ ɨɬɨɛɪɚɠɚɟɬ ɨɫɧɨɜɧɭɸ ɢɧɮɨɪɦɚɰɢɸ ɨ ɫɬɭɞɟɧɬɟ ɞɥɹ 

ɪɨɞɢɬɟɥɹ:  

 ɎɂɈ ɫɬɭɞɟɧɬɚ; 

 ɩɪɨɰɟɧɬ ɩɨɫɟɳɚɟɦɨɫɬɢ (ɜɵɫɱɢɬɵɜɚɟɬɫɹ ɢɡ ɷɥɟɤɬɪɨɧɧɨɝɨ ɠɭɪɧɚɥɚ); 

 ɫɪɟɞɧɢɣ ɩɪɨɰɟɧɬ ɭɫɜɨɟɧɢɹ ɭɱɟɛɧɨɣ ɩɪɨɝɪɚɦɦɵ (ɜɵɫɱɢɬɵɜɚɟɬɫɹ ɢɡ ɩɪɨ-

ɝɪɟɫɫɚ ɜ ɷɥɟɤɬɪɨɧɧɵɯ ɤɭɪɫɚɯ); 

 ɩɨɡɢɰɢɹ ɜ ɝɪɭɩɩɟ (ɜɵɫɱɢɬɵɜɚɟɬɫɹ ɢɡ ɪɟɣɬɢɧɝɚ ɩɨ ɭɫɜɨɟɧɢɸ ɭɱɟɛɧɨɣ 

ɩɪɨɝɪɚɦɦɵ ɜɧɭɬɪɢ ɝɪɭɩɩɵ, ɩɨɡɢɰɢɹ ɚɧɨɧɢɦɧɚ, ɬɨ ɟɫɬɶ ɦɨɠɧɨ ɡɧɚɬɶ ɩɨɡɢɰɢɸ 

ɬɨɥɶɤɨ ɫɜɨɟɝɨ ɪɟɛёɧɤɚ); 

 ɬɚɛɥɢɰɚ ɫ ɢɧɮɨɪɦɚɰɢɟɣ ɩɨ ɤɚɠɞɨɦɭ ɩɪɟɞɦɟɬɭ (ɧɚɡɜɚɧɢɟ ɩɪɟɞɦɟɬɚ, ɩɪɨ-

ɝɪɟɫɫ ɜ ɷɥɟɤɬɪɨɧɧɵɯ ɤɭɪɫɚɯ, ɮɨɪɦɚ ɤɨɧɬɪɨɥɹ, ɞɚɬɚ ɩɪɨɜɟɞɟɧɢɹ ɚɬɬɟɫɬɚɰɢɢ ɢ 

ɨɰɟɧɤɚ). 

Ɇɨɛɢɥɶɧɚɹ ɜɟɪɫɢɹ ɨɬɥɢɱɚɟɬɫɹ ɬɟɦ, ɱɬɨ ɜ «ɲɚɩɤɟ» ɧɚɯɨɞɢɬɫɹ ɨɞɧɚ ɜɤɥɚɞɤɚ 

«ɤɭɪɫɵ», ɩɪɢ ɧɚɠɚɬɢɢ ɧɚ ɤɨɬɨɪɭɸ ɩɨɹɜɥɹɟɬɫɹ ɦɟɧɸ ɫ ɜɵɛɨɪɨɦ ɤɭɪɫɚ, ɢ ɬɚɛɥɢɰɚ 

ɡɚɦɟɧɹɟɬɫɹ ɧɚ «ɤɚɪɭɫɟɥɶ» ɤɚɪɬɨɱɟɤ ɤɚɠɞɨɝɨ ɩɪɟɞɦɟɬɚ (ɪɢɫɭɧɨɤ 23). 
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Ɋɢɫɭɧɨɤ 23 – Ɇɨɛɢɥɶɧɚɹ ɜɟɪɫɢɹ ɫɬɪɚɧɢɰɚ ɪɨɞɢɬɟɥɹ 

ɋɬɪɚɧɢɰɚ ɩɪɟɩɨɞɚɜɚɬɟɥɹ ɫɨɫɬɨɢɬ ɢɡ ɞɜɭɯ ɨɫɧɨɜɧɵɯ ɛɥɨɤɨɜ: ɛɥɨɤ 

ɮɢɥɶɬɪɨɜ ɢ ɛɥɨɤ ɨɬɱёɬɚ (ɪɢɫɭɧɨɤ 24). Ȼɥɨɤ ɮɢɥɶɬɪɨɜ ɫɨɞɟɪɠɢɬ: 

 ɩɨɥɟ ɫ ɜɵɛɨɪɨɦ ɩɪɟɞɦɟɬɚ; 

 ɩɨɥɟ ɫ ɜɵɛɨɪɨɦ ɝɨɞɚ ɨɛɭɱɟɧɢɹ (ɩɪɢɫɭɬɫɬɜɭɟɬ ɩɨɞɞɟɪɠɤɚ ɦɧɨɠɟɫɬɜɟɧɧɨ-

ɝɨ ɜɵɛɨɪɚ); 

 ɩɨɥɟ ɫ ɜɵɛɨɪɨɦ ɭɱɟɛɧɵɯ ɝɪɭɩɩ (ɩɪɢɫɭɬɫɬɜɭɟɬ ɩɨɞɞɟɪɠɤɚ ɦɧɨɠɟɫɬɜɟɧ-

ɧɨɝɨ ɜɵɛɨɪɚ, ɝɪɭɩɩɵ ɨɬɨɛɪɚɠɚɸɬɫɹ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɜɵɛɨɪɚ ɞɚɬ ɜ ɩɨɥɟ ɜɵɲɟ); 

 ɜɵɛɨɪ ɦɟɠɞɭ ɚɝɪɟɝɢɪɨɜɚɧɧɵɦ ɨɬɱёɬɨɦ ɢ ɩɨ ɝɪɭɩɩɚɦ ɜ ɨɬɞɟɥɶɧɨɫɬɢ. 

Ȼɥɨɤ ɨɬɱёɬɚ ɡɚɜɢɫɢɬ ɨɬ ɜɵɛɨɪɚ ɬɢɩɚ ɨɬɱёɬɚ.  

Ɉɤɧɨ ɫ ɚɝɪɟɝɢɪɨɜɚɧɧɵɦ ɨɬɱёɬɨɦ ɫɨɞɟɪɠɢɬ ɜ ɫɟɛɟ: 

 ɫɩɢɫɨɤ ɜɵɛɪɚɧɧɵɯ ɝɪɭɩɩ; 

 ɫɭɦɦɚɪɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɫɬɭɞɟɧɬɨɜ; 

 ɫɭɦɦɚɪɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɫɬɭɞɟɧɬɨɜ, ɤɨɬɨɪɵɟ ɫɞɚɥɢ ɩɪɟɞɦɟɬ (ɩɨɥɭɱɢɥɢ 

ɨɰɟɧɤɭ ɡɚ ɷɤɡɚɦɟɧ\ɡɚɱɟɬ); 

 ɝɪɚɮɢɤ ɫɨ ɫɪɟɞɧɟɣ ɩɨɫɟɳɚɟɦɨɫɬɶɸ ɥɟɤɰɢɣ ɤɚɠɞɨɣ ɝɪɭɩɩɵ; 

 ɝɪɚɮɢɤ ɫɨ ɫɪɟɞɧɟɣ ɩɨɫɟɳɚɟɦɨɫɬɶɸ ɩɪɚɤɬɢɤ ɤɚɠɞɨɣ ɝɪɭɩɩɵ; 

 ɝɢɫɬɨɝɪɚɦɦɭ ɫ ɨɛɳɢɦ ɩɪɨɝɪɟɫɫɨɦ ɜ ɷɥɟɤɬɪɨɧɧɵɯ ɤɭɪɫɚɯ; 

 ɤɪɭɝɨɜɭɸ ɞɢɚɝɪɚɦɦɭ ɫ ɤɨɥɢɱɟɫɬɜɨɦ ɞɨɥɝɨɜ (ɛɟɪɭɬɫɹ ɞɚɧɧɵɟ ɨ ɤɨɥɢɱɟ-

ɫɬɜɟ ɩɪɨɫɪɨɱɟɧɧɵɯ ɡɚɞɚɧɢɣ); 

 ɤɪɭɝɨɜɭɸ ɞɢɚɝɪɚɦɦɭ ɫ ɢɧɮɨɪɦɚɰɢɟɣ ɨ ɬɨɦ, ɧɚ ɤɚɤɭɸ ɨɰɟɧɤɭ ɫɬɭɞɟɧɬɵ 

ɫɞɚɥɢ ɩɪɟɞɦɟɬ. 

 

 



 

 

37 

 

 

Ɋɢɫɭɧɨɤ 24 – ɋɬɪɚɧɢɰɚ ɚɝɪɟɝɢɪɨɜɚɧɧɨɝɨ ɨɬɱёɬɚ 

ȼ ɦɨɛɢɥɶɧɨɣ ɜɟɪɫɢɢ ɛɥɨɤ ɫ ɮɢɥɶɬɪɚɦɢ ɫɤɪɵɬ ɢ ɩɨɹɜɥɹɟɬɫɹ ɩɪɢ ɧɚɠɚɬɢɢ 

ɧɚ ɤɧɨɩɤɭ «ɮɢɥɶɬɪɵ», ɜɫɟ ɝɪɚɮɢɤɢ ɰɟɧɬɪɢɪɭɸɬɫɹ ɢ ɫɬɚɧɨɜɹɬɫɹ ɞɪɭɝ ɩɨɞ ɞɪɭɝɨɦ 

(ɪɢɫɭɧɨɤ 25). 

 

Ɋɢɫɭɧɨɤ 24 – Ɇɨɛɢɥɶɧɚɹ ɜɟɪɫɢɹ ɫɬɪɚɧɢɰɚ ɚɝɪɟɝɢɪɨɜɚɧɧɨɝɨ ɨɬɱёɬɚ 
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Ɉɤɧɨ ɫ ɨɬɱёɬɨɦ ɩɨ ɝɪɭɩɩɚɦ ɨɬɞɟɥɶɧɨ (ɪɢɫɭɧɨɤ 26) ɫɨɞɟɪɠɢɬ ɜ ɫɟɛɟ: 

 ɦɟɧɸ ɫ ɜɵɛɨɪɨɦ ɝɪɭɩɩɵ; 

 ɤɨɥɢɱɟɫɬɜɨ ɫɬɭɞɟɧɬɨɜ ɜɵɛɪɚɧɧɨɣ ɝɪɭɩɩɵ; 

 ɤɨɥɢɱɟɫɬɜɨ ɫɬɭɞɟɧɬɨɜ, ɤɨɬɨɪɵɟ ɫɞɚɥɢ ɩɪɟɞɦɟɬ (ɩɨɥɭɱɢɥɢ ɨɰɟɧɤɭ ɡɚ ɷɤ-

ɡɚɦɟɧ\ɡɚɱɟɬ); 

 ɝɪɚɮɢɤ ɫɨ ɫɪɟɞɧɟɣ ɩɨɫɟɳɚɟɦɨɫɬɶɸ ɥɟɤɰɢɣ ɝɪɭɩɩɵ; 

 ɝɪɚɮɢɤ ɫɨ ɫɪɟɞɧɟɣ ɩɨɫɟɳɚɟɦɨɫɬɶɸ ɩɪɚɤɬɢɤ ɝɪɭɩɩɵ; 

 ɝɢɫɬɨɝɪɚɦɦɭ ɫ ɩɪɨɝɪɟɫɫɨɦ ɜ ɷɥɟɤɬɪɨɧɧɵɯ ɤɭɪɫɚɯ; 

 ɤɪɭɝɨɜɭɸ ɞɢɚɝɪɚɦɦɭ ɫ ɤɨɥɢɱɟɫɬɜɨɦ ɞɨɥɝɨɜ (ɛɟɪɭɬɫɹ ɞɚɧɧɵɟ ɨ ɤɨɥɢɱɟ-

ɫɬɜɟ ɩɪɨɫɪɨɱɟɧɧɵɯ ɡɚɞɚɧɢɣ); 

 ɤɪɭɝɨɜɭɸ ɞɢɚɝɪɚɦɦɭ ɫ ɢɧɮɨɪɦɚɰɢɟɣ ɨ ɬɨɦ, ɧɚ ɤɚɤɭɸ ɨɰɟɧɤɭ ɫɬɭɞɟɧɬɵ 

ɫɞɚɥɢ ɩɪɟɞɦɟɬ. 

 

Ɋɢɫɭɧɨɤ 26 – ɋɬɪɚɧɢɰɚ ɨɬɱёɬɚ ɩɨ ɝɪɭɩɩɚɦ ɜ ɨɬɞɟɥɶɧɨɫɬɢ 

Ɇɨɛɢɥɶɧɚɹ ɜɟɪɫɢɹ ɫɯɨɠɚ ɫ ɜɟɪɫɢɟɣ ɚɝɪɟɝɢɪɨɜɚɧɧɨɝɨ ɨɬɱёɬɚ. Ɇɟɧɸ ɫ 

ɜɵɛɨɪɨɦ ɝɪɭɩɩɵ ɡɚɦɟɧɹɟɬɫɹ ɧɚ ɜɵɩɚɞɚɸɳɢɣ ɫɩɢɫɨɤ (ɪɢɫɭɧɨɤ 27). 
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Ɋɢɫɭɧɨɤ 27 – ɋɩɢɫɨɤ ɫ ɜɵɛɨɪɨɦ ɝɪɭɩɩ ɜ ɦɚɛɢɥɶɧɨɣ ɜɟɪɫɢɢ 

 

4.2 ȼɵɜɨɞɵ ɩɨ ɪɚɡɞɟɥɭ 

ɐɟɥɶɸ ɞɚɧɧɨɝɨ ɪɚɡɞɟɥɚ ɹɜɥɹɥɨɫɶ ɨɩɢɫɚɧɢɟ ɪɟɡɭɥɶɬɚɬɨɜ ɪɚɡɪɚɛɨɬɤɢ ɜɟɛ-

ɩɪɢɥɨɠɟɧɢɹ. 

Ȼɵɥɢ ɩɪɟɞɫɬɚɜɥɟɧɵ ɫɤɪɢɧɲɨɬɵ ɢɧɬɟɪɮɟɣɫɚ ɜɟɛ-ɩɪɢɥɨɠɟɧɢɹ ɢ ɨɩɢɫɚɧ 

ɮɭɧɤɰɢɨɧɚɥ ɤɚɠɞɵɯ ɷɥɟɦɟɧɬɨɜ ɜ ɪɚɡɪɚɛɨɬɚɧɧɵɯ ɫɬɪɚɧɢɰɚɯ. 
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ɁȺɄɅɘɑȿɇɂȿ 
 

ȼ ɯɨɞɟ ɜɵɩɨɥɧɟɧɢɹ ɜɵɩɭɫɤɧɨɣ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ ɛɵɥ ɩɪɨɜɟɞёɧ 

ɚɧɚɥɢɡ ɫɭɳɟɫɬɜɭɸɳɢɯ ɪɟɲɟɧɢɣ, ɛɵɥɢ ɫɨɫɬɚɜɥɟɧɵ ɬɪɟɛɨɜɚɧɢɹ, ɨɩɢɫɚɧ ɜɵɛɨɪ 

ɫɬɟɤɚ ɪɚɡɪɚɛɨɬɤɢ, ɪɟɚɥɢɡɨɜɚɧɵ ɷɬɚɩɵ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɢ ɪɚɡɪɚɛɨɬɤɢ ɤɥɢɟɧɬɫɤɨɣ 

ɱɚɫɬɢ. 

Ȼɵɥɢ ɢɡɭɱɟɧɵ ɩɪɢɰɧɢɩɵ ɩɨɫɬɪɨɟɧɢɹ ɚɪɯɢɬɟɤɬɭɪɵ ɜɟɛ-ɩɪɢɥɨɠɟɧɢɣ. 

Ɍɚɤɠɟ ɛɵɥɢ ɩɪɢɨɛɪɟɬɟɧɵ ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ ɧɚɜɵɤɢ ɪɚɡɪɚɛɨɬɤɢ ɫ 

ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɛɢɛɥɢɨɬɟɤɢ React, ɜ ɱɚɫɬɧɨɫɬɢ React Hooks ɢ ɬɟɫɬɢɪɨɜɚɧɢɹ ɜɟɛ-

ɩɪɢɥɨɠɟɧɢɣ ɩɪɢ ɩɨɦɨɳɢ React Test Library. 

Ɋɟɡɭɥɶɬɚɬɨɦ ɜɵɩɭɫɤɧɨɣ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ ɫɬɚɥɨ ɜɟɛ-ɩɪɢɥɨɠɟɧɢɟ 

ɞɥɹ ɩɪɨɫɦɨɬɪɚ ɢɧɮɨɪɦɚɰɢɢ ɨ ɫɬɭɞɟɧɬɚɯ ɧɚ ɨɫɧɨɜɟ ɋɗɈ ɋɎɍ. 

Ɋɚɡɪɚɛɨɬɚɧɧɨɟ ɩɪɢɥɨɠɟɧɢɟ ɩɨɡɜɨɥɹɟɬ: 

 ɚɜɬɨɪɢɡɨɜɚɬɶɫɹ;  

 ɩɪɨɫɦɚɬɪɢɜɚɬɶ ɭɱɟɛɧɭɸ ɢɧɮɨɪɦɚɰɢɸ ɪɟɛɟɧɤɚ (ɞɥɹ ɪɨɞɢɬɟɥɟɣ); 

 ɩɪɨɫɦɚɬɪɢɜɚɬɶ ɚɝɪɟɝɢɪɨɜɚɧɧɵɣ ɨɬɱёɬ ɩɨ ɜɵɛɪɚɧɧɵɦ ɝɪɭɩɩɚɦ (ɞɥɹ ɩɪɟ-

ɩɨɞɚɜɚɬɟɥɟɣ); 

 ɩɪɨɫɦɚɬɪɢɜɚɬɶ ɨɬɱёɬ ɩɨ ɤɚɠɞɨɣ ɜɵɛɪɚɧɧɨɣ ɝɪɭɩɩɟ ɨɬɞɟɥɶɧɨ (ɞɥɹ ɩɪɟ-

ɩɨɞɚɜɚɬɟɥɟɣ). 

ɇɟɫɦɨɬɪɹ ɧɚ ɬɨ, ɱɬɨ ɜɫɟ ɡɚɞɚɱɢ ɛɵɥɢ ɜɵɩɨɥɧɟɧɵ, ɫɭɳɟɫɬɜɭɸɬ ɞɚɥɶɧɟɣɲɢɟ 

ɫɩɨɫɨɛɵ ɭɥɭɱɲɟɧɢɹ ɫɢɫɬɟɦɵ, ɬɚɤɢɟ ɤɚɤ ɪɟɚɥɢɡɚɰɢɹ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɮɢɥɶɬɪɨɜ 

ɞɥɹ ɩɪɟɩɨɞɚɜɚɬɟɥɟɣ ɢ ɞɨɛɚɜɥɟɧɢɟ ɦɨɞɭɥɹ ɞɥɹ ɪɚɛɨɬɧɢɤɨɜ ɞɟɤɚɧɚɬɚ. 
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