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ɊȿɎȿɊȺɌ 
 

ȼɵɩɭɫɤɧɚɹ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɚɹ ɪɚɛɨɬɚ ɩɨ ɬɟɦɟ «Ɋɚɡɪɚɛɨɬɤɚ back-end ɱɚɫɬɢ 

ɦɨɞɭɥɹ ɚɧɚɥɢɡɚ ɭɫɩɟɜɚɟɦɨɫɬɢ ɫɬɭɞɟɧɬɨɜ ɧɚ ɨɫɧɨɜɟ ɋɗɈ ɋɎɍ» ɫɨɞɟɪɠɢɬ 40 

ɫɬɪɚɧɢɰ ɬɟɤɫɬɨɜɨɝɨ ɞɨɤɭɦɟɧɬɚ, 21 ɢɫɩɨɥɶɡɨɜɚɧɧɵɣ ɢɫɬɨɱɧɢɤ, 16 ɢɥɥɸɫɬɪɚɰɢɣ. 

ȼȿȻ-ɉɊɂɅɈɀȿɇɂȿ, BACK-END, ȼȿȻ-ɉɅȺɌɎɈɊɆȺ, ȺɇȺɅɂɁ ɍɋ-

ɉȿȼȺȿɆɈɋɌɂ. 

ɐɟɥɶɸ ɞɚɧɧɨɣ ɜɵɩɭɫɤɧɨɣ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ ɹɜɥɹɟɬɫɹ ɪɚɡɪɚɛɨɬɤɚ 

back-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 ɚɪɯɢɬɟɤɬɭɪɚ ɫɢɫɬɟɦɵ ɢ ɚɪɯɢɬɟɤɬɭɪɚ ɛɚɡɵ ɞɚɧɧɵɯ.  

ȼ ɪɟɡɭɥɶɬɚɬɟ ɢɫɫɥɟɞɨɜɚɧɢɹ ɩɪɟɞɦɟɬɧɨɣ ɨɛɥɚɫɬɢ ɛɵɥɢ ɩɪɨɚɧɚɥɢɡɢɪɨɜɚɧɵ 

ɫɭɳɟɫɬɜɭɸɳɢɟ ɪɟɲɟɧɢɹ ɢ ɛɵɥ ɫɞɟɥɚɧ ɜɵɜɨɞ, ɱɬɨ ɜ ɞɚɧɧɵɣ ɦɨɦɟɧɬ ɢɧɮɨɪɦɚɰɢɹ 

ɩɨɤɚɡɵɜɚɟɬɫɹ ɜ ɜɢɞɟ ɬɚɛɥɢɰ ɫɨ ɦɧɨɠɟɫɬɜɟɧɧɵɦ ɭɪɨɜɧɟɦ ɜɥɨɠɟɧɧɨɫɬɢ. ɉɪɨɚɧɚ-

ɥɢɡɢɪɨɜɚɬɶ ɚɧɚɥɨɝɢ ɧɟ ɛɵɥɨ ɜɨɡɦɨɠɧɨɫɬɢ, ɬɚɤ ɬɟɯɧɢɱɟɫɤɚɹ ɢɧɮɨɪɦɚɰɢɹ ɨ ɧɢɯ 

ɨɬɫɭɬɫɬɜɭɟɬ ɜ ɫɜɨɛɨɞɧɨɦ ɞɨɫɬɭɩɟ, ɢ ɞɥɹ ɪɚɛɨɬɵ ɫ ɧɢɦɢ ɧɟɨɛɯɨɞɢɦɨ ɹɜɥɹɬɶɫɹ 

ɪɚɛɨɬɧɢɤɨɦ, ɥɢɛɨ ɫɬɭɞɟɧɬɨɦ ɤɨɧɤɪɟɬɧɨɝɨ ɭɱɟɛɧɨɝɨ ɡɚɜɟɞɟɧɢɹ. Ȼɵɥɢ ɫɨɫɬɚɜɥɟ-

ɧɵ ɮɭɧɤɰɢɨɧɚɥɶɧɵɟ ɬɪɟɛɨɜɚɧɢɹ ɤ ɩɪɢɥɨɠɟɧɢɸ. 

ȼ ɢɬɨɝɟ  ɛɵɥɚ ɪɚɡɪɚɛɨɬɚɧɚ back-end ɱɚɫɬɶ ɩɪɢɥɨɠɟɧɢɹ ɫɨ ɫɥɟɞɭɸɳɢɦɢ 

ɜɨɡɦɨɠɧɨɫɬɹɦɢ: 

 ɚɜɬɨɪɢɡɚɰɢɹ ɜ ɫɢɫɬɟɦɟ; 
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 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 

 

Ⱦɥɹɳɚɹɫɹ ɩɨ ɫɟɣ ɞɟɧɶ ɩɚɧɞɟɦɢɹ COVID-19 ɢ ɩɨɫɥɟɞɭɸɳɢɣ ɦɚɫɫɨɜɵɣ ɩɟ-

ɪɟɯɨɞ ɧɚ ɞɢɫɬɚɧɰɢɨɧɧɵɣ ɪɟɠɢɦ ɨɛɭɱɟɧɢɹ ɩɨɫɬɚɜɢɥɢ ɩɟɪɟɞ ɭɱɟɛɧɵɦɢ ɡɚɜɟɞɟ-

ɧɢɹɦɢ ɪɹɞ ɬɪɭɞɧɨɫɬɟɣ, ɜ ɱɚɫɬɧɨɫɬɢ ɭɫɥɨɠɧɢɥɫɹ ɩɪɨɰɟɫɫ ɤɨɧɬɪɨɥɹ ɧɚɞ ɭɫɩɟɜɚɟ-

ɦɨɫɬɶɸ ɨɛɭɱɚɸɳɢɯɫɹ. Ɍɚɤɠɟ ɧɨɜɵɣ ɪɟɠɢɦ ɨɛɭɱɟɧɢɹ ɩɨɪɨɞɢɥ ɧɟɨɛɯɨɞɢɦɨɫɬɶ 

ɨɰɟɧɤɢ ɟɝɨ ɷɮɮɟɤɬɢɜɧɨɫɬɢ. Ⱦɚɧɧɵɟ ɩɪɨɛɥɟɦɵ ɦɨɝɭɬ ɛɵɬɶ ɪɟɲɟɧɵ ɫ ɩɨɦɨɳɶɸ 

ɫɢɫɬɟɦɵ ɚɧɚɥɢɡɚ ɭɫɩɟɜɚɟɦɨɫɬɢ ɭɱɚɳɢɯɫɹ. 

ɐɟɥɶ ɞɚɧɧɨɣ ɜɵɩɭɫɤɧɨɣ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ – ɪɚɡɪɚɛɨɬɤɚ back-end 

ɱɚɫɬɢ ɜɟɛ-ɩɪɢɥɨɠɟɧɢɹ, ɩɪɟɞɨɫɬɚɜɥɹɸɳɟɝɨ ɩɨɞɪɨɛɧɭɸ ɫɬɚɬɢɫɬɢɤɭ ɩɨ ɭɫɩɟɜɚɟ-

ɦɨɫɬɢ ɫɬɭɞɟɧɬɨɜ ɂɄɂɌ. 

Ɏɭɧɤɰɢɨɧɚɥ ɜɟɛ-ɩɪɢɥɨɠɟɧɢɹ ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɪɨɞɢɬɟɥɟɣ ɫɬɭɞɟɧɬɨɜ ɢ 

ɩɪɟɩɨɞɚɜɚɬɟɥɟɣ: ɪɨɞɢɬɟɥɢ ɫɦɨɝɭɬ ɩɪɨɫɦɚɬɪɢɜɚɬɶ ɭɫɩɟɜɚɟɦɨɫɬɶ ɢ ɩɨɫɟɳɚɟɦɨɫɬɶ 

ɡɚɧɹɬɢɣ ɫɜɨɟɝɨ ɪɟɛёɧɤɚ, ɩɪɟɩɨɞɚɜɚɬɟɥɢ ɩɨɥɭɱɚɬ ɢɧɫɬɪɭɦɟɧɬɵ ɞɥɹ ɫɪɚɜɧɟɧɢɹ 

ɭɫɩɟɜɚɟɦɨɫɬɢ ɫɬɭɞɟɧɬɨɜ ɩɨ ɩɪɟɩɨɞɚɜɚɟɦɵɦ ɞɢɫɰɢɩɥɢɧɚɦ ɜ ɭɱɟɛɧɵɯ ɝɪɭɩɩɚɯ ɩɨ 

ɨɬɞɟɥɶɧɨɫɬɢ ɢ ɜɦɟɫɬɟ. 

Ⱦɥɹ ɞɨɫɬɢɠɟɧɢɹ ɰɟɥɢ ɛɵɥɢ ɪɟɚɥɢɡɨɜɚɧɵ ɫɥɟɞɭɸɳɢɟ ɡɚɞɚɱɢ: 

 ɩɪɨɜɟɞёɧ ɚɧɚɥɢɡ ɫɭɳɟɫɬɜɭɸɳɢɯ ɫɢɫɬɟɦ ɚɧɚɥɢɡɚ ɭɫɩɟɜɚɟɦɨɫɬɢ ɫɬɭɞɟɧ-

ɬɨɜ; 

 ɢɫɫɥɟɞɨɜɚɧɚ ɩɪɟɞɦɟɬɧɚɹ ɨɛɥɚɫɬɶ; 

 ɫɨɡɞɚɧɚ ɦɨɞɟɥɶ ɩɪɟɞɦɟɬɧɨɣ ɨɛɥɚɫɬɢ; 

 ɫɩɪɨɟɤɬɢɪɨɜɚɧɚ ɚɪɯɢɬɟɤɬɭɪɚ back-end ɱɚɫɬɢ ɩɪɢɥɨɠɟɧɢɹ;  

 ɫɩɪɨɟɤɬɢɪɨɜɚɧɚ ɛɚɡɚ ɞɚɧɧɵɯ; 

 ɪɟɚɥɢɡɨɜɚɧɚ back-end ɱɚɫɬɶ ɩɪɢɥɨɠɟɧɢɹ; 

 ɩɪɨɜɟɞɟɧɨ ɬɟɫɬɢɪɨɜɚɧɢɟ. 
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1 Ⱥɧɚɥɢɡ ɩɪɟɞɦɟɬɧɨɣ ɨɛɥɚɫɬɢ 

 

Ȼɨɥɶɲɢɧɫɬɜɨ ɫɭɳɟɫɬɜɭɸɳɢɯ ɫɢɫɬɟɦ ɚɧɚɥɢɡɚ ɭɫɩɟɜɚɟɦɨɫɬɢ, ɩɪɟɞɨɫɬɚɜ-

ɥɹɟɦɵɯ ɩɪɟɩɨɞɚɜɚɬɟɥɹɦ ɢ ɫɬɭɞɟɧɬɚɦ ɜ ɭɱɟɛɧɵɯ ɡɚɜɟɞɟɧɢɹɯ, ɹɜɥɹɸɬɫɹ ɧɟ ɛɨɥɟɟ 

ɱɟɦ ɧɚɛɨɪɨɦ ɬɚɛɥɢɰ. ȼɵɫɨɤɢɣ ɭɪɨɜɟɧɶ ɜɥɨɠɟɧɧɨɫɬɢ ɢ ɨɞɧɨɨɛɪɚɡɢɟ ɡɚɬɪɭɞɧɹɸɬ 

ɩɨɥɶɡɨɜɚɧɢɟ ɩɨɞɨɛɧɵɦɢ ɫɢɫɬɟɦɚɦɢ. 

ɉɪɟɞɥɚɝɚɟɦɨɟ ɜɟɛ-ɩɪɢɥɨɠɟɧɢɟ ɞɚɫɬ ɜɨɡɦɨɠɧɨɫɬɶ ɪɨɞɢɬɟɥɹɦ ɩɪɨɫɦɚɬɪɢ-

ɜɚɬɶ ɢɧɮɨɪɦɚɰɢɸ ɨɛ ɭɫɩɟɜɚɟɦɨɫɬɢ ɢɯ ɪɟɛёɧɤɚ, ɚ ɩɪɟɩɨɞɚɜɚɬɟɥɹɦ – ɩɪɨɫɦɚɬɪɢ-

ɜɚɬɶ ɢɧɮɨɪɦɚɰɢɸ ɨɛ ɭɫɩɟɜɚɟɦɨɫɬɢ ɭɱɟɛɧɵɯ ɝɪɭɩɩ ɩɨ ɢɯ ɩɪɟɞɦɟɬɚɦ ɜ ɭɩɨɪɹɞɨ-

ɱɟɧɧɨɦ ɢ ɥɚɤɨɧɢɱɧɨɦ ɜɢɞɟ. 

ɉɨɦɢɦɨ ɚɧɚɥɢɡɚ ɩɪɟɞɦɟɬɧɨɣ ɨɛɥɚɫɬɢ, ɬɚɤɠɟ ɧɟɨɛɯɨɞɢɦɨ ɜɵɛɪɚɬɶ ɫɬɟɤ 

ɬɟɯɧɨɥɨɝɢɣ, ɤɨɬɨɪɵɣ ɛɭɞɟɬ ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ ɜ ɪɚɡɪɚɛɨɬɤɟ. 

 

1.1 Ⱥɧɚɥɢɡ ɫɭɳɟɫɬɜɭɸɳɢɯ ɪɟɲɟɧɢɣ 

ɋɢɫɬɟɦɵ ɨɬɫɥɟɠɢɜɚɧɢɹ ɭɫɩɟɜɚɟɦɨɫɬɢ ɦɨɠɧɨ ɭɫɥɨɜɧɨ ɪɚɡɞɟɥɢɬɶ ɧɚ ɞɜɟ 

ɤɚɬɟɝɨɪɢɢ: ɤɨɦɩɥɟɤɫɧɵɟ ɝɨɬɨɜɵɟ ɪɟɲɟɧɢɹ, ɤɨɬɨɪɵɟ ɩɪɟɞɥɚɝɚɸɬ ɬɚɤɠɟ ɨɬɫɥɟɠɢ-

ɜɚɧɢɟ ɨɩɥɚɬɵ ɡɚ ɨɛɭɱɟɧɢɟ, ɧɚɩɪɢɦɟɪ, ɩɪɨɞɭɤɬɵ Creatrix Campus [14], Engage 

[20] ɢ eduCloud [19], ɢ (ɩɪɟɞɩɨɥɨɠɢɬɟɥɶɧɨ) ɫɚɦɨɞɟɥɶɧɵɟ ɫɢɫɬɟɦɵ, ɤɨɬɨɪɵɦɢ 

ɩɨɥɶɡɭɸɬɫɹ, ɤ ɩɪɢɦɟɪɭ, Ɍɨɦɫɤɢɣ ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ ɭɧɢɜɟɪɫɢɬɟɬ ɫɢɫɬɟɦ ɭɩɪɚɜ-

ɥɟɧɢɹ ɢ ɪɚɞɢɨɷɥɟɤɬɪɨɧɢɤɢ (ɌɍɋɍɊ), Ʉɚɡɚɧɫɤɢɣ ɮɟɞɟɪɚɥɶɧɵɣ ɭɧɢɜɟɪɫɢɬɟɬ ɢ 

ɘɠɧɵɣ ɢɧɫɬɢɬɭɬ ɦɟɧɟɞɠɦɟɧɬɚ (ɘɂɆ). Ʉ ɫɨɠɚɥɟɧɢɸ, ɱɬɨɛɵ ɩɨɥɭɱɢɬɶ ɞɟɦɨɧ-

ɫɬɪɚɰɢɨɧɧɭɸ ɜɟɪɫɢɸ ɝɨɬɨɜɨɝɨ ɪɟɲɟɧɢɹ, ɬɪɟɛɭɟɬɫɹ ɛɵɬɶ ɫɨɬɪɭɞɧɢɤɨɦ ɨɛɪɚɡɨɜɚ-

ɬɟɥɶɧɨɝɨ ɭɱɪɟɠɞɟɧɢɹ. Ⱦɨɫɬɭɩ ɤ ɫɢɫɬɟɦɚɦ ɭɤɚɡɚɧɧɵɯ ɜɵɲɟ ɜɭɡɨɜ ɬɚɤɠɟ ɡɚɬɪɭɞ-

ɧёɧ, ɬɚɤ ɤɚɤ ɞɚёɬɫɹ ɥɢɲɶ ɢɯ ɫɬɭɞɟɧɬɚɦ. Ⱦɚɧɧɵɟ ɨɛɫɬɨɹɬɟɥɶɫɬɜɚ ɢ ɨɬɫɭɬɫɬɜɢɟ 

ɬɟɯɧɢɱɟɫɤɨɣ ɢɧɮɨɪɦɚɰɢɢ ɨɛ ɷɬɢɯ ɫɢɫɬɟɦɚɯ ɜ ɨɬɤɪɵɬɨɦ ɞɨɫɬɭɩɟ ɞɟɥɚɸɬ ɚɧɚɥɢɡ 

ɧɟɜɨɡɦɨɠɧɵɦ. 
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1.2 Ɉɩɪɟɞɟɥɟɧɢɟ ɬɪɟɛɨɜɚɧɢɣ ɤ ɫɢɫɬɟɦɟ 

ȼɜɢɞɭ ɧɟɜɨɡɦɨɠɧɨɫɬɢ ɚɧɚɥɢɡɚ ɚɧɚɥɨɝɨɜ, ɢɫɬɨɱɧɢɤɚɦɢ ɬɪɟɛɨɜɚɧɢɣ ɫɬɚɥɢ 

ɩɨɠɟɥɚɧɢɹ ɪɨɞɢɬɟɥɟɣ ɢ ɬɚɤɠɟ ɨɝɪɚɧɢɱɟɧɢɹ Ⱥɋɍ ɂɄɂɌ ɢ ɋɗɈ ɋɎɍ, ɚ ɬɚɤɠɟ 

ɩɨɠɟɥɚɧɢɹ ɩɪɟɩɨɞɚɜɚɬɟɥɟɣ, ɩɨɹɜɢɜɲɢɟɫɹ ɜ ɩɪɨɰɟɫɫɟ ɪɚɡɪɚɛɨɬɤɢ: 

 ɚɜɬɨɪɢɡɚɰɢɹ ɜ ɫɢɫɬɟɦɟ ɞɨɥɠɧɚ ɨɫɭɳɟɫɬɜɥɹɬɶɫɹ ɩɨɫɪɟɞɫɬɜɨɦ ɥɨɝɢɧɚ ɢ 

ɩɚɪɨɥɹ ɨɬ ɚɤɤɚɭɧɬɚ ɋɎɍ; 

 ɚɜɬɨɪɢɡɚɰɢɹ ɞɨɥɠɧɚ ɨɫɭɳɟɫɬɜɥɹɬɶɫɹ ɱɟɪɟɡ Ⱥɋɍ ɂɄɂɌ; 

 ɞɚɧɧɵɟ ɞɥɹ ɪɨɞɢɬɟɥɟɣ ɞɨɥɠɧɵ ɫɨɞɟɪɠɚɬɶ ɫɜɟɞɟɧɢɹ ɨ ɩɨɫɟɳɚɟɦɨɫɬɢ ɢ 

ɭɫɩɟɜɚɟɦɨɫɬɢ ɭɱɚɳɟɝɨɫɹ; 

 ɞɚɧɧɵɟ ɞɥɹ ɩɪɟɩɨɞɚɜɚɬɟɥɟɣ ɞɨɥɠɧɵ ɜɤɥɸɱɚɬɶ ɫɜɟɞɟɧɢɹ ɨ ɩɨɫɟɳɚɟɦɨ-

ɫɬɢ ɢ ɭɫɩɟɜɚɟɦɨɫɬɢ ɭɱɟɛɧɵɯ ɝɪɭɩɩ; 

 ɞɥɹ ɩɪɟɩɨɞɚɜɚɬɟɥɟɣ ɞɨɥɠɧɚ ɛɵɬɶ ɩɪɟɞɭɫɦɨɬɪɟɧɚ ɮɢɥɶɬɪɚɰɢɹ ɩɨ ɭɱɟɛ-

ɧɵɦ ɝɪɭɩɩɚɦ, ɞɢɫɰɢɩɥɢɧɚɦ ɢ ɝɨɞɚɦ; 

 ɦɨɞɭɥɶ ɞɨɥɠɟɧ ɩɪɟɞɫɬɚɜɥɹɬɶ ɫɨɛɨɣ ɫɚɦɨɫɬɨɹɬɟɥɶɧɨɟ ɩɪɢɥɨɠɟɧɢɟ: ɢɧ-

ɬɟɝɪɚɰɢɹ ɫ Ⱥɋɍ ɂɄɂɌ ɛɭɞɟɬ ɩɪɨɜɨɞɢɬɶɫɹ ɩɨɫɪɟɞɫɬɜɨɦ ɩɟɪɟɧɚɩɪɚɜɥɟɧɢɹ ɫ ɨɫ-

ɧɨɜɧɨɝɨ ɫɚɣɬɚ. 

 

1.3 ȼɵɛɨɪ ɫɪɟɞɫɬɜ ɪɚɡɪɚɛɨɬɤɢ 

ɉɪɢ ɨɩɪɟɞɟɥɟɧɢɢ ɫɬɟɤɚ ɬɟɯɧɨɥɨɝɢɣ ɜɫɬɚɥ ɜɵɛɨɪ ɦɟɠɞɭ ɞɜɭɦɹ ɩɚɪɚɦɢ, ɫ 

ɤɨɬɨɪɵɦɢ ɢɦɟɟɬɫɹ ɧɚɢɛɨɥɶɲɢɣ ɨɩɵɬ ɪɚɛɨɬɵ: ɋɍȻȾ InterSystems Cache ɢ ɹɡɵɤ 

ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ ObjectScript ɢɥɢ ɋɍȻȾ PostgreSQL ɢ ɹɡɵɤ ɩɪɨɝɪɚɦɦɢɪɨɜɚ-

ɧɢɹ Java. 

InterSystems Cache [7] – ɨɛɴɟɤɬɧɨ-ɨɪɢɟɧɬɢɪɨɜɚɧɧɚɹ ɋɍȻȾ, ɩɨɡɢɰɢɨɧɢ-

ɪɭɟɦɚɹ ɩɪɨɢɡɜɨɞɢɬɟɥɟɦ ɤɚɤ «ɩɨɫɬɪɟɥɹɰɢɨɧɧɚɹ» ɢ ɦɭɥɶɬɢɦɨɞɟɥɶɧɚɹ, ɪɚɡɪɚɛɨɬɚ-

ɧɚ ɜ 1997 ɝɨɞɭ ɤɨɦɩɚɧɢɟɣ InterSystems. ȿё ɧɟɨɬɴɟɦɥɟɦɨɣ ɱɚɫɬɶɸ ɹɜɥɹɟɬɫɹ ɹɡɵɤ 

ObjectScript: ɧɚɞɫɬɪɨɣɤɚ ɧɚɞ ɹɡɵɤɨɦ M ɫɬɚɧɞɚɪɬɚ ISO 11756-1999 ɫ ɩɨɞɞɟɪɠɤɨɣ 

ɨɛɴɟɤɬɧɨ-ɨɪɢɟɧɬɢɪɨɜɚɧɧɨɝɨ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ ɢ ɜɫɬɪɨɟɧɧɨɝɨ SQL [12]. ȼɚɠ-

ɧɵɦ ɩɪɟɢɦɭɳɟɫɬɜɨɦ ObjectScript ɧɚɞ ɞɪɭɝɢɦɢ ɹɡɵɤɚɦɢ ɹɜɥɹɟɬɫɹ ɬɨ, ɱɬɨ ɬɚɤ ɧɚ-

ɡɵɜɚɟɦɵɟ ɩɟɪɫɢɫɬɟɧɬɧɵɟ (ɩɨɫɬɨɹɧɧɵɟ) ɤɥɚɫɫɵ ɨɩɢɫɵɜɚɸɬ ɫɬɪɭɤɬɭɪɭ ɯɪɚɧɢɦɵɯ 

ɞɚɧɧɵɯ ɢ ɩɨɡɜɨɥɹɸɬ ɡɧɚɱɢɬɟɥɶɧɨ ɭɩɪɨɫɬɢɬɶ ɪɚɛɨɬɭ ɫ ɧɢɦɢ, ɭɫɬɪɚɧɹɹ ɧɟɨɛɯɨɞɢ-
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ɦɨɫɬɶ ɜ ɫɨɡɞɚɧɢɢ ɬɪɚɧɫɩɨɪɬɧɵɯ ɨɛɴɟɤɬɨɜ ɢ ɥɨɝɢɤɢ ɞɥɹ ɩɪɨɦɟɠɭɬɨɱɧɨɣ ɨɛɪɚ-

ɛɨɬɤɢ ɞɚɧɧɵɯ  

Ɍɚɤɠɟ ɜɦɟɫɬɟ ɫ Cache ɩɨɫɬɚɜɥɹɟɬɫɹ ɫɪɟɞɚ ɪɚɡɪɚɛɨɬɤɢ Studio. 

 

Ɋɢɫɭɧɨɤ 1 – ɪɚɛɨɱɚɹ ɨɛɥɚɫɬɶ Studio 

ɇɟɫɦɨɬɪɹ ɧɚ ɜɫɟ ɞɨɫɬɨɢɧɫɬɜɚ Cache, ɜɨɡɦɨɠɧɵɟ ɡɚɬɪɭɞɧɟɧɢɹ ɜ ɩɨɫɥɟ-

ɞɭɸɳɟɦ ɫɨɩɪɨɜɨɠɞɟɧɢɢ ɞɪɭɝɢɦ ɪɚɡɪɚɛɨɬɱɢɤɨɦ ɢɡ-ɡɚ ɨɬɧɨɫɢɬɟɥɶɧɨɣ ɦɚɥɨɢɡɜɟ-

ɫɬɧɨɫɬɢ Cache ɢ ɩɪɨɩɪɢɟɬɚɪɧɚɹ ɥɢɰɟɧɡɢɹ ɡɚɫɬɚɜɢɥɢ ɨɬɤɚɡɚɬɶɫɹ ɨɬ ɷɬɨɝɨ ɜɚɪɢɚɧ-

ɬɚ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɜɵɛɨɪ ɩɚɥ ɧɚ Java ɢ PostgreSQL. 

Java – ɫɬɪɨɝɨ ɬɢɩɢɡɢɪɨɜɚɧɧɵɣ, ɨɛɴɟɤɬɧɨ-ɨɪɢɟɧɬɢɪɨɜɚɧɧɵɣ ɹɡɵɤ ɩɪɨ-

ɝɪɚɦɦɢɪɨɜɚɧɢɹ, ɪɚɡɪɚɛɨɬɚɧɧɵɣ ɜ 1995 ɝɨɞɭ ɤɨɦɩɚɧɢɟɣ Sun Microsystems. ȿɝɨ 

ɩɪɟɢɦɭɳɟɫɬɜɚ: 

 ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɜɢɪɬɭɚɥɶɧɨɣ Java-ɦɚɲɢɧɵ (JVM) ɩɨɡɜɨɥɹɟɬ ɥɟɝɤɨ ɩɟɪɟ-

ɧɨɫɢɬɶ ɩɪɢɥɨɠɟɧɢɟ ɫ ɨɞɧɨɣ ɩɥɚɬɮɨɪɦɵ ɧɚ ɞɪɭɝɭɸ; 

 ɩɨɞɪɨɛɧɚɹ ɞɨɤɭɦɟɧɬɚɰɢɹ; 

 ɛɨɥɶɲɨɟ ɤɨɥɢɱɟɫɬɜɨ ɛɢɛɥɢɨɬɟɤ ɢ ɮɪɟɣɦɜɨɪɤɨɜ, ɜ ɬɨɦ ɱɢɫɥɟ ɞɥɹ ɜɟɛ-

ɪɚɡɪɚɛɨɬɤɢ. 

Ʉ ɧɟɞɨɫɬɚɬɤɚɦ ɫɥɟɞɭɟɬ ɨɬɧɟɫɬɢ ɬɨ, ɱɬɨ ɜ ɫɪɚɜɧɟɧɢɢ ɫ ɩɪɢɥɨɠɟɧɢɹɦɢ, ɪɟɚ-

ɥɢɡɨɜɚɧɧɵɦɢ ɧɚ ɞɪɭɝɢɯ ɹɡɵɤɚɯ, Java-ɩɪɢɥɨɠɟɧɢɟ ɦɨɠɟɬ ɩɨɤɚɡɵɜɚɬɶ ɦɟɧɶɲɭɸ 

ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ, ɱɬɨ ɨɛɭɫɥɨɜɥɟɧɨ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɜɢɪɬɭɚɥɶɧɨɣ ɦɚɲɢɧɵ. 
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ɉɪɢ ɪɚɡɪɚɛɨɬɤɟ ɢɫɩɨɥɶɡɨɜɚɥɚɫɶ ɜɟɪɫɢɹ Java 11. ȼɵɛɨɪ ɨɛɭɫɥɨɜɥɟɧ ɬɟɦ, 

ɱɬɨ ɧɚ ɦɨɦɟɧɬ ɪɚɡɪɚɛɨɬɤɢ ɷɬɨ ɧɨɜɟɣɲɚɹ LTS-ɛɢɛɥɢɨɬɟɤɚ ɞɥɹ Java (ɨɬ ɚɧɝɥ. long-

term support, ɞɨɥɝɨɜɪɟɦɟɧɧɚɹ ɩɨɞɞɟɪɠɤɚ). 

ȼ ɤɚɱɟɫɬɜɟ ɨɫɧɨɜɧɨɝɨ ɮɪɟɣɦɜɨɪɤɚ ɛɵɥ ɜɵɛɪɚɧ Spring Boot Starter Web. 

Ⱦɚɧɧɵɣ ɮɪɟɣɦɜɨɪɤ ɩɨɡɜɨɥɹɟɬ ɡɧɚɱɢɬɟɥɶɧɨ ɭɩɪɨɫɬɢɬɶ back-end ɪɚɡɪɚɛɨɬɤɭ 

REST-ɩɪɢɥɨɠɟɧɢɹ ɛɥɚɝɨɞɚɪɹ ɧɚɛɨɪɭ ɝɨɬɨɜɵɯ ɤɨɦɩɨɧɟɧɬɨɜ, ɜɫɬɪɨɟɧɧɨɦɭ ɫɟɪɜɟ-

ɪɭ ɢ ɩɪɨɫɬɨɦɭ ɦɟɯɚɧɢɡɦɭ ɤɨɧɮɢɝɭɪɢɪɨɜɚɧɢɹ. Ȼɨɥɶɲɢɦ ɩɪɟɢɦɭɳɟɫɬɜɨɦ ɹɜɥɹɟɬ-

ɫɹ ɟɝɨ ɲɢɪɨɤɨɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɟ, ɱɬɨ ɩɨɞɪɚɡɭɦɟɜɚɟɬ ɧɚɥɢɱɢɟ ɩɨɞɪɨɛɧɨɣ ɞɨɤɭ-

ɦɟɧɬɚɰɢɢ ɢ ɦɧɨɠɟɫɬɜɚ ɨɛɭɱɚɸɳɢɯ ɤɭɪɫɨɜ. Ʉ ɧɟɞɨɫɬɚɬɤɚɦ ɦɨɠɧɨ ɨɬɧɟɫɬɢ 

ɛɨɥɶɲɨɟ ɤɨɥɢɱɟɫɬɜɨ ɜɯɨɞɹɳɢɯ ɜ ɟɝɨ ɫɨɫɬɚɜ ɥɢɲɧɢɯ ɡɚɜɢɫɢɦɨɫɬɟɣ, ɤɨɬɨɪɵɟ ɧɟ 

ɛɭɞɭɬ ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ ɩɪɢɥɨɠɟɧɢɟɦ, ɱɬɨ ɭɜɟɥɢɱɢɬ ɟɝɨ ɪɚɡɦɟɪ. 

Ⱦɨɩɨɥɧɢɬɟɥɶɧɵɟ ɛɢɛɥɢɨɬɟɤɢ, ɢɫɩɨɥɶɡɨɜɚɧɧɵɟ ɩɪɢ ɪɚɡɪɚɛɨɬɤɟ: 

 Jackson [10] ɞɥɹ ɭɩɪɨɳɟɧɢɹ ɪɚɛɨɬɵ ɫ ɮɨɪɦɚɬɨɦ ɞɚɧɧɵɯ JSON; 

 Lombok [18]. Ⱦɚɧɧɚɹ ɛɢɛɥɢɨɬɟɤɚ ɩɨɡɜɨɥɹɟɬ ɢɡɛɟɠɚɬɶ ɧɚɩɢɫɚɧɢɹ ɩɨɜɬɨ-

ɪɹɸɳɟɝɨɫɹ (boilerplate) ɤɨɞɚ, ɧɚɩɪɢɦɟɪ, ɤɨɧɫɬɪɭɤɬɨɪɨɜ, ɫ ɩɨɦɨɳɶɸ ɢɫɩɨɥɶɡɨ-

ɜɚɧɢɹ ɚɧɧɨɬɚɰɢɣ. 

ȼ ɤɚɱɟɫɬɜɟ ɪɟɞɚɤɬɨɪɚ ɤɨɞɚ ɛɵɥɚ ɜɵɛɪɚɧɚ ɫɪɟɞɚ ɪɚɡɪɚɛɨɬɤɢ IntelliJ IDEA 

ɨɬ ɤɨɦɩɚɧɢɢ JetBrains [11]. ȼɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɨɬɥɚɞɱɢɤ, ɢɧɫɬɪɭɦɟɧɬɵ ɞɥɹ ɪɚɛɨɬɵ 

ɫ Git, ɩɨɞɞɟɪɠɤɭ ɩɥɚɝɢɧɨɜ, ɩɨɞɫɜɟɬɤɭ ɫɢɧɬɚɤɫɢɫɚ ɢ ɫɪɟɞɫɬɜɚ ɞɥɹ ɪɟɮɚɤɬɨɪɢɧɝɚ. 

Ⱦɥɹ ɪɚɛɨɬɵ ɛɵɥɚ ɜɵɛɪɚɧɚ ɛɟɫɩɥɚɬɧɚɹ ɜɟɪɫɢɹ Community.  
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Ɋɢɫɭɧɨɤ 2 – ɢɧɬɟɪɮɟɣɫ IntelliJ IDEA 

PostgreSQL [15] – ɨɛɴɟɤɬɧɨ-ɪɟɥɹɰɢɨɧɧɚɹ ɋɍȻȾ, ɪɚɡɪɚɛɨɬɚɧɧɚɹ ɜ 1996 ɝɨ-

ɞɭ ɧɚ ɨɫɧɨɜɟ ɧɟɤɨɦɦɟɪɱɟɫɤɨɣ ɋɍȻȾ Postgres. ȿё ɞɨɫɬɨɢɧɫɬɜɚɦɢ ɹɜɥɹɟɬɫɹ ɫɜɨ-

ɛɨɞɧɨɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɟ, ɜɵɫɨɤɚɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɢ ɜɫɬɪɨɟɧɧɚɹ ɩɨɞɞɟɪɠɤɚ 

ɫɥɚɛɨɫɬɪɭɤɬɭɪɢɪɨɜɚɧɧɵɯ ɞɚɧɧɵɯ ɜ ɮɨɪɦɚɬɟ JSON ɫ ɜɨɡɦɨɠɧɨɫɬɶɸ ɢɯ ɢɧɞɟɤɫɚ-

ɰɢɢ. 

ɉɪɢ ɪɚɡɪɚɛɨɬɤɟ ɜɟɛ-ɩɪɢɥɨɠɟɧɢɹ ɢɫɩɨɥɶɡɨɜɚɥɚɫɶ ɫɢɫɬɟɦɚ ɤɨɧɬɪɨɥɹ ɜɟɪɫɢɣ 

Git. Ɋɟɩɨɡɢɬɨɪɢɣ ɩɪɢɥɨɠɟɧɢɹ ɪɚɡɦɟɳɚɥɫɹ ɧɚ ɯɨɫɬɢɧɝɟ Github. Git ɩɨɡɜɨɥɹɟɬ ɤɚɤ 

ɥɟɝɤɨ ɩɪɨɫɦɚɬɪɢɜɚɬɶ ɢɡɦɟɧɟɧɢɹ ɦɟɠɞɭ ɜɟɪɫɢɹɦɢ, ɬɚɤ ɢ ɛɵɫɬɪɨ ɩɟɪɟɦɟɳɚɬɶɫɹ 

ɦɟɠɞɭ ɧɢɦɢ, ɫɨɜɟɪɲɚɬɶ ɨɬɤɚɬɵ, ɫɥɢɹɧɢɹ ɢ ɩɪɨɱɟɟ. ȼ ɤɚɱɟɫɬɜɟ ɝɪɚɮɢɱɟɫɤɨɝɨ 

ɤɥɢɟɧɬɚ ɞɥɹ Git ɛɵɥ ɜɵɛɪɚɧ TortoiseGit [21]. 

Ⱦɥɹ ɬɟɫɬɢɪɨɜɚɧɢɹ API ɛɵɥɨ ɜɵɛɪɚɧɨ ɉɈ Postman [17]. 

 

1.4 Ɇɟɬɨɞɨɥɨɝɢɹ ɪɚɡɪɚɛɨɬɤɢ 

Ƚɢɛɤɚɹ ɦɟɬɨɞɨɥɨɝɢɹ (Agile) ɪɚɡɪɚɛɨɬɤɢ ɹɜɥɹɟɬɫɹ ɨɞɧɢɦ ɢɡ ɫɚɦɵɯ ɩɨɩɭ-

ɥɹɪɧɵɯ ɩɨɞɯɨɞɨɜ ɤ ɪɚɡɪɚɛɨɬɤɟ ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ, ɬɚɤ ɤɚɤ ɨɧɚ ɜɟɫɶɦɚ 

ɷɮɮɟɤɬɢɜɧɚ ɩɪɢ ɪɚɛɨɬɟ ɜ ɫɨɫɬɚɜɟ ɧɟɛɨɥɶɲɨɝɨ ɤɨɥɥɟɤɬɢɜɚ. Ɍɚɤɠɟ ɨɧɚ ɩɨɡɜɨɥɹɟɬ 

ɜɧɨɫɢɬɶ ɢɡɦɟɧɟɧɢɹ ɜ ɫɢɫɬɟɦɭ ɧɚ ɥɸɛɨɦ ɢɡ ɷɬɚɩɨɜ ɪɚɡɪɚɛɨɬɤɢ. ȼɜɢɞɭ ɬɨɝɨ, ɱɬɨ ɜ 

ɩɪɨɰɟɫɫɟ ɪɚɡɪɚɛɨɬɤɢ ɪɟɝɭɥɹɪɧɨ ɩɨɹɜɥɹɥɢɫɶ ɧɨɜɵɟ ɢɞɟɢ, ɢɦɟɧɧɨ ɨɧɚ ɛɵɥɚ ɜɵ-
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ɛɪɚɧɚ ɞɥɹ ɪɚɛɨɬɵ ɧɚɞ ɩɪɢɥɨɠɟɧɢɟɦ, ɬɨɱɧɟɟ, ɨɞɧɚ ɢɡ ɪɟɚɥɢɡɚɰɢɣ ɞɚɧɧɨɝɨ ɩɨɞ-

ɯɨɞɚ, SCRUM [2]. Ɉɫɧɨɜɧɵɟ ɟɝɨ ɩɪɢɧɰɢɩɵ:  

 ɪɚɛɨɬɚ ɪɚɡɛɢɜɚɟɬɫɹ ɧɚ ɱёɬɤɨ ɨɩɪɟɞɟɥёɧɧɵɟ ɜɪɟɦɟɧɧɵɟ ɩɪɨɦɟɠɭɬɤɢ, 

ɢɬɟɪɚɰɢɢ, ɜ ɞɚɧɧɨɦ ɫɥɭɱɚɟ – ɩɨ ɧɟɞɟɥɹɦ; 

 ɜ ɤɨɧɰɟ ɤɚɠɞɨɣ ɢɬɟɪɚɰɢɢ ɩɪɨɜɨɞɢɬɫɹ ɫɨɛɪɚɧɢɟ ɞɥɹ ɨɬɫɥɟɠɢɜɚɧɢɹ ɩɪɨ-

ɝɪɟɫɫɚ ɪɚɛɨɬ. 

Ɏɢɤɫɢɪɨɜɚɧɢɟ ɢ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɡɚɞɚɱ ɩɪɨɜɨɞɢɥɢɫɶ ɜ 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. Ɍɚɤɠɟ ɛɵɥ ɜɵɛɪɚɧ ɫɬɟɤ ɬɟɯɧɨɥɨɝɢɣ ɞɥɹ ɪɚɡɪɚɛɨɬɤɢ. 

 

2 ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ 

 

2.1 Ⱥɪɯɢɬɟɤɬɭɪɚ ɫɢɫɬɟɦɵ 

Ⱥɪɯɢɬɟɤɬɭɪɚ ɜɟɛ-ɩɪɢɥɨɠɟɧɢɹ ɜ ɨɫɧɨɜɧɨɦ ɩɪɟɞɫɬɚɜɥɹɟɬ ɨɬɧɨɲɟɧɢɹ ɢ 

ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɦɟɠɞɭ ɬɚɤɢɦɢ ɤɨɦɩɨɧɟɧɬɚɦɢ, ɤɚɤ ɩɨɥɶɡɨɜɚɬɟɥɶɫɤɢɟ ɢɧɬɟɪɮɟɣ-

ɫɵ, ɦɨɧɢɬɨɪɵ ɨɛɪɚɛɨɬɤɢ ɬɪɚɧɡɚɤɰɢɣ, ɛɚɡɵ ɞɚɧɧɵɯ ɢ ɞɪɭɝɢɟ. ȼɫɟ ɜɟɛ-
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ɩɪɢɥɨɠɟɧɢɹ ɫɨɫɬɨɹɬ ɢɡ ɞɜɭɯ ɱɚɫɬɟɣ –  ɤɥɢɟɧɬɫɤɨɣ (front-end) ɢ ɫɟɪɜɟɪɧɨɣ (back-

end), ɤɨɬɨɪɚɹ ɬɚɤɠɟ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɛɚɡɭ ɞɚɧɧɵɯ [3, 4]. Ʉɥɢɟɧɬɫɤɚɹ ɱɚɫɬɶ ɨɬɨ-

ɛɪɚɠɚɟɬ ɩɨɥɶɡɨɜɚɬɟɥɸ ɝɪɚɮɢɱɟɫɤɢɣ ɢɧɬɟɪɮɟɣɫ ɢ ɪɟɚɝɢɪɭɟɬ ɧɚ ɡɚɩɪɨɫɵ, ɫɟɪɜɟɪ-

ɧɚɹ ɱɚɫɬɶ ɨɛɪɚɛɚɬɵɜɚɟɬ ɢ ɨɬɜɟɱɚɟɬ ɧɚ ɩɨɫɬɭɩɚɸɳɢɟ ɡɚɩɪɨɫɵ. 

Ⱦɚɧɧɨɟ ɩɪɢɥɨɠɟɧɢɟ ɛɵɥɨ ɩɨɫɬɪɨɟɧɨ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɩɚɬɬɟɪɧɚ MVC ɢ 

ɚɪɯɢɬɟɤɬɭɪɵ REST. 

ɉɚɬɬɟɪɧ MVC [6] (ɨɬ ɚɧɝɥ. model-view-controller, «ɦɨɞɟɥɶ-ɩɪɟɞɫɬɚɜɥɟɧɢɟ-

ɤɨɧɬɪɨɥɥɟɪ») ɩɨɞɪɚɡɭɦɟɜɚɟɬ ɪɚɡɞɟɥɟɧɢɟ ɤɨɞɚ ɧɚ ɬɪɢ ɨɫɧɨɜɧɵɯ ɫɥɨɹ: 

 ɦɨɞɟɥɢ. ɗɬɢ ɤɨɦɩɨɧɟɧɬɵ ɨɬɜɟɱɚɸɬ ɡɚ ɩɪɟɞɫɬɚɜɥɟɧɢɟ ɞɚɧɧɵɯ ɢ ɢɡɦɟɧɹ-

ɸɬ ɫɜɨё ɫɨɫɬɨɹɧɢɟ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɞɟɣɫɬɜɢɹɦɢ ɤɨɧɬɪɨɥɥɟɪɨɜ; 

 ɩɪɟɞɫɬɚɜɥɟɧɢɹ. ɗɬɢ ɤɨɦɩɨɧɟɧɬɵ ɨɬɜɟɱɚɸɬ ɡɚ ɨɬɨɛɪɚɠɟɧɢɟ ɞɚɧɧɵɯ 

ɩɨɥɶɡɨɜɚɬɟɥɸ ɢ ɜɡɚɢɦɨɞɟɣɫɬɜɢɟ ɫ ɧɢɦ. ɂɡɦɟɧɹɸɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɩɪɟɞɫɬɚɜ-

ɥɹɟɦɵɦɢ ɢɦɢ ɦɨɞɟɥɹɦɢ; 

 ɤɨɧɬɪɨɥɥɟɪɵ. ɗɬɢ ɤɨɦɩɨɧɟɧɬɵ ɨɬɜɟɱɚɸɬ ɡɚ ɭɩɪɚɜɥɹɸɳɭɸ ɥɨɝɢɤɭ ɩɪɢ-

ɥɨɠɟɧɢɹ, ɪɟɚɝɢɪɭɹ ɧɚ ɞɟɣɫɬɜɢɹ ɩɨɥɶɡɨɜɚɬɟɥɹ ɢ ɢɡɦɟɧɹɹ ɫɨɫɬɨɹɧɢɹ ɦɨɞɟɥɟɣ, ɫɜɹ-

ɡɵɜɚɹ ɬɚɤɢɦ ɨɛɪɚɡɨɦ ɦɨɞɟɥɢ ɢ ɢɯ ɩɪɟɞɫɬɚɜɥɟɧɢɹ. 

ɐɟɥɶ ɩɨɞɨɛɧɨɝɨ ɪɚɡɞɟɥɟɧɢɹ – ɷɬɨ ɨɬɞɟɥɟɧɢɟ ɛɢɡɧɟɫ-ɥɨɝɢɤɢ ɩɪɢɥɨɠɟɧɢɹ 

ɨɬ ɟɝɨ ɩɪɟɞɫɬɚɜɥɟɧɢɹ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɫɧɢɠɚɟɬɫɹ ɫɰɟɩɥɟɧɧɨɫɬɶ ɤɥɚɫɫɨɜ ɢ ɭɜɟ-

ɥɢɱɢɜɚɟɬɫɹ ɩɪɨɰɟɧɬ ɩɨɜɬɨɪɧɨ ɢɫɩɨɥɶɡɭɟɦɨɝɨ ɤɨɞɚ. ɋɬɨɢɬ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɫɱɢɬɚ-

ɟɬɫɹ ɯɨɪɨɲɟɣ ɩɪɚɤɬɢɤɨɣ ɜɵɧɨɫɢɬɶ ɫɚɦɭ ɛɢɡɧɟɫ-ɥɨɝɢɤɭ ɜ ɫɟɪɜɢɫɵ, ɚ ɜɧɭɬɪɢ ɤɨɧ-

ɬɪɨɥɥɟɪɨɜ ɨɫɬɚɜɥɹɬɶ ɜɵɡɨɜɵ ɦɟɬɨɞɨɜ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɝɨ ɫɟɪɜɢɫɚ. 

REST (ɨɬ ɚɧɝɥ. Representational State Transfer — «ɩɟɪɟɞɚɱɚ ɫɨɫɬɨɹɧɢɹ 

ɩɪɟɞɫɬɚɜɥɟɧɢɹ») ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɫɨɝɥɚɫɨɜɚɧɧɵɣ ɧɚɛɨɪ ɨɝɪɚɧɢɱɟɧɢɣ, ɭɱɢ-

ɬɵɜɚɟɦɵɯ ɩɪɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ ɪɚɫɩɪɟɞɟɥёɧɧɨɣ ɝɢɩɟɪɦɟɞɢɚ-ɫɢɫɬɟɦɵ. ɋɭɳɟɫɬ-

ɜɭɟɬ ɩɹɬɶ ɨɛɹɡɚɬɟɥɶɧɵɯ ɤ ɢɫɩɨɥɧɟɧɢɸ ɨɝɪɚɧɢɱɟɧɢɣ ɩɨ Ɏɢɥɞɢɧɝɭ, ɨɩɪɟɞɟɥɹɸ-

ɳɢɯ ɬɨ, ɤɚɤ ɫɟɪɜɟɪ ɨɛɪɚɛɚɬɵɜɚɟɬ ɢ ɨɬɜɟɱɚɟɬ ɧɚ ɡɚɩɪɨɫɵ ɤɥɢɟɧɬɨɜ. ɉɪɢ ɢɯ ɫɨ-

ɛɥɸɞɟɧɢɢ ɫɢɫɬɟɦɚ ɩɪɢɨɛɪɟɬɚɟɬ ɬɚɤɢɟ ɩɨɥɨɠɢɬɟɥɶɧɵɟ ɫɜɨɣɫɬɜɚ ɤɚɤ ɩɪɨɢɡɜɨɞɢ-

ɬɟɥɶɧɨɫɬɶ, ɦɚɫɲɬɚɛɢɪɭɟɦɨɫɬɶ, ɩɪɨɫɬɨɬɚ, ɫɩɨɫɨɛɧɨɫɬɶ ɤ ɢɡɦɟɧɟɧɢɹɦ, ɩɟɪɟɧɨɫɢ-

ɦɨɫɬɶ, ɨɬɫɥɟɠɢɜɚɟɦɨɫɬɶ ɢ ɧɚɞёɠɧɨɫɬɶ. ɋɩɢɫɨɤ ɭɫɥɨɜɢɣ:  

 ɩɪɢɥɨɠɟɧɢɟ ɩɪɢɞɟɪɠɢɜɚɟɬɫɹ ɦɨɞɟɥɢ «ɤɥɢɟɧɬ-ɫɟɪɜɟɪ»; 
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 ɨɬɫɭɬɫɬɜɢɟ ɫɨɫɬɨɹɧɢɹ ɧɚ ɫɬɨɪɨɧɟ ɫɟɪɜɟɪɚ: ɡɚɩɪɨɫ ɤ ɧɟɦɭ ɞɨɥɠɟɧ ɛɵɬɶ 

ɫɨɫɬɚɜɥɟɧ ɬɚɤ, ɱɬɨɛɵ ɜ ɧёɦ ɫɨɞɟɪɠɚɥɚɫɶ ɜɫɹ ɧɟɨɛɯɨɞɢɦɚɹ ɞɥɹ ɜɵɩɨɥɧɟɧɢɹ ɢɧ-

ɮɨɪɦɚɰɢɹ. ɋɨɫɬɨɹɧɢɟ ɫɟɫɫɢɢ ɩɪɢ ɷɬɨɦ ɫɨɯɪɚɧɹɟɬɫɹ ɧɚ ɫɬɨɪɨɧɟ ɤɥɢɟɧɬɚ; 

 ɤɷɲɢɪɨɜɚɧɢɟ; 

 ɟɞɢɧɨɨɛɪɚɡɢɟ ɢɧɬɟɪɮɟɣɫɚ; 

 ɫɥɨɢ. ɉɪɢɦɟɧɟɧɢɟ ɩɪɨɦɟɠɭɬɨɱɧɵɯ ɫɟɪɜɟɪɨɜ ɫɩɨɫɨɛɧɨ ɩɨɜɵɫɢɬɶ ɦɚɫ-

ɲɬɚɛɢɪɭɟɦɨɫɬɶ ɡɚ ɫɱёɬ ɛɚɥɚɧɫɢɪɨɜɤɢ ɧɚɝɪɭɡɤɢ ɢ ɪɚɫɩɪɟɞɟɥёɧɧɨɝɨ ɤɷɲɢɪɨɜɚ-

ɧɢɹ. 

Ɍɟɩɟɪɶ ɪɚɫɫɦɨɬɪɢɦ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɚɪɯɢɬɟɤɬɭɪɭ ɩɪɢɥɨɠɟɧɢɹ. Ɏɪɟɣɦ-

ɜɨɪɤ Spring Web MVC [9], ɪɚɫɲɢɪɟɧɢɟɦ ɤɨɬɨɪɨɝɨ ɹɜɥɹɟɬɫɹ ɜɵɛɪɚɧɧɵɣ ɞɥɹ ɪɚɡ-

ɪɚɛɨɬɤɢ Spring Boot Starter Web,   

ɋɥɨɣ REST-ɤɨɧɬɪɨɥɥɟɪɨɜ ɩɪɟɞɫɬɚɜɥɟɧ ɬɪɟɦɹ ɤɨɦɩɨɧɟɧɬɚɦɢ: 

 AuthController – ɨɬɜɟɬɫɬɜɟɧɟɧ ɡɚ ɚɜɬɨɪɢɡɚɰɢɸ; 

 ParentController – ɨɛɪɚɛɚɬɵɜɚɟɬ ɡɚɩɪɨɫɵ, ɩɪɢɯɨɞɹɳɢɟ ɨɬ ɪɨɞɢɬɟɥɹ; 

 TeacherController – ɨɛɪɚɛɚɬɵɜɚɟɬ ɡɚɩɪɨɫɵ ɨɬ ɩɪɟɩɨɞɚɜɚɬɟɥɹ. 

Ⱦɥɹ ɤɚɠɞɨɝɨ ɢɡ ɤɨɧɬɪɨɥɥɟɪɨɜ ɧɚɡɧɚɱɟɧ ɫɨɛɫɬɜɟɧɧɵɣ ɫɟɪɜɢɫ, ɫɨɞɟɪɠɚɳɢɣ 

ɧɟɨɛɯɨɞɢɦɭɸ ɛɢɡɧɟɫ-ɥɨɝɢɤɭ. DatabaseService – ɫɟɪɜɢɫ ɞɥɹ ɪɚɛɨɬɵ ɫ ɛɚɡɨɣ ɞɚɧ-

ɧɵɯ. ɇɚɡɧɚɱɟɧɢɟ SnapshotService ɪɚɫɤɪɵɬɨ ɧɢɠɟ. 

 Ɉɬɞɟɥɶɧɨɝɨ ɭɩɨɦɢɧɚɧɢɹ ɬɪɟɛɭɟɬ ɩɨɹɜɢɜɲɢɣɫɹ ɜɨ ɜɪɟɦɹ ɪɚɡɪɚɛɨɬɤɢ ɤɨɦ-

ɩɨɧɟɧɬ, ɤɨɬɨɪɵɣ ɧɟ ɜɩɢɫɵɜɚɟɬɫɹ ɜ MVC – ɩɥɚɧɢɪɨɜɳɢɤ ɨɛɧɨɜɥɟɧɢɣ. 

ɉɪɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ ɮɭɧɤɰɢɨɧɚɥɚ ɞɥɹ ɩɪɟɩɨɞɚɜɚɬɟɥɟɣ ɢ ɞɨɪɚɛɨɬɤɟ 

ɮɭɧɤɰɢɨɧɚɥɚ ɞɥɹ ɪɨɞɢɬɟɥɟɣ ɩɪɢɲɥɨɫɶ ɫɬɨɥɤɧɭɬɶɫɹ ɫ ɞɜɭɦɹ ɨɝɪɚɧɢɱɟɧɢɹɦɢ:  

 ɜɨ-ɩɟɪɜɵɯ, ɯɪɚɧɹɳɢɯɫɹ ɧɚ ɫɬɨɪɨɧɟ Ⱥɋɍ ɂɄɂɌ ɞɚɧɧɵɯ ɧɟɞɨɫɬɚɬɨɱɧɨ 

ɞɥɹ ɬɨɝɨ, ɱɬɨɛɵ ɭɞɨɜɥɟɬɜɨɪɢɬɶ ɜɵɫɬɚɜɥɟɧɧɵɦ ɬɪɟɛɨɜɚɧɢɹɦ. Ⱦɚɧɧɵɟ ɨɛ ɨɰɟɧɤɚɯ 

ɤɚɠɞɨɝɨ ɫɬɭɞɟɧɬɚ ɜ ɨɬɞɟɥɶɧɨɫɬɢ, ɧɟɨɛɯɨɞɢɦɵɟ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɞɢɚɝɪɚɦɦ ɭɫɩɟ-

ɜɚɟɦɨɫɬɢ ɜɧɭɬɪɢ ɝɪɭɩɩɵ, ɩɪɢɞёɬɫɹ ɛɪɚɬɶ ɧɚɩɪɹɦɭɸ ɢɡ ɋɗɈ ɋɎɍ; 

 ɜɨ-ɜɬɨɪɵɯ, ɫɭɳɟɫɬɜɭɟɬ ɩɪɟɞɟɥ ɤɨɥɢɱɟɫɬɜɚ ɡɚɩɪɨɫɨɜ ɜ ɟɞɢɧɢɰɭ ɜɪɟɦɟɧɢ 

ɤ API ɋɗɈ ɋɎɍ, ɩɪɢ ɩɪɟɜɵɲɟɧɢɢ ɤɨɬɨɪɨɝɨ ɞɨɫɬɭɩ ɤ API ɞɥɹ ɩɪɢɥɨɠɟɧɢɹ-

ɧɚɪɭɲɢɬɟɥɹ ɛɭɞɟɬ ɜɪɟɦɟɧɧɨ ɡɚɤɪɵɬ. ɍɱɢɬɵɜɚɹ ɬɨ, ɱɬɨ ɜɫɟ ɡɚɩɪɨɫɵ ɩɪɢɥɨɠɟɧɢɹ 
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ɛɭɞɭɬ ɫɱɢɬɚɬɶɫɹ ɡɚɩɪɨɫɚɦɢ ɨɬ Ⱥɋɍ ɂɄɂɌ, ɩɪɟɜɵɲɟɧɢɟ ɩɪɟɞɟɥɚ ɦɨɠɟɬ ɩɪɢɜɟɫ-

ɬɢ ɤ ɫɛɨɹɦ ɜ ɟё ɪɚɛɨɬɟ, ɱɬɨ ɹɜɥɹɟɬɫɹ ɚɛɫɨɥɸɬɧɨ ɧɟɩɪɢɟɦɥɟɦɵɦ. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɛɵɥɨ ɪɟɲɟɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɫɧɚɩɲɨɬɵ (ɫɥɟɩɤɢ) ɭɫɩɟɜɚɟ-

ɦɨɫɬɢ ɫɬɭɞɟɧɬɨɜ, ɮɨɪɦɢɪɭɟɦɵɟ ɩɨ ɨɩɪɟɞɟɥёɧɧɨɦɭ ɪɚɫɩɢɫɚɧɢɸ. ɉɥɚɧɢɪɨɜɳɢɤ 

ɨɛɧɨɜɥɟɧɢɣ – ɷɬɨ ɤɨɦɩɨɧɟɧɬ ɫɢɫɬɟɦɵ, ɤɨɬɨɪɵɣ ɡɚɩɭɫɤɚɟɬ ɩɪɨɰɟɫɫ ɮɨɪɦɢɪɨɜɚ-

ɧɢɹ ɫɧɚɩɲɨɬɨɜ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ SnapshotService, ɫɨɜɟɪɲɚɸɳɟɝɨ ɡɚɩɪɨɫɵ ɤ 

ɋɗɈ ɋɎɍ. ɉɨɫɥɟ ɬɨɝɨ, ɤɚɤ ɫɧɚɩɲɨɬ ɛɵɥ ɫɮɨɪɦɢɪɨɜɚɧ, ɨɧ ɡɚɩɢɫɵɜɚɟɬɫɹ ɜ ɛɚɡɭ 

ɞɚɧɧɵɯ. 

  

Ɋɢɫɭɧɨɤ 4 – ɚɪɯɢɬɟɤɬɭɪɚ ɫɢɫɬɟɦɵ 

 

2.2 Ⱥɪɯɢɬɟɤɬɭɪɚ ɛɚɡɵ ɞɚɧɧɵɯ 

ɉɪɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ ɚɪɯɢɬɟɤɬɭɪɚ ɛɚɡɵ ɞɚɧɧɵɯ ɬɪɟɛɨɜɚɥɨɫɶ ɨɩɢɪɚɬɶɫɹ ɧɚ 

ɭɠɟ ɫɭɳɟɫɬɜɭɸɳɭɸ ɫɯɟɦɭ Ⱥɋɍ ɂɄɂɌ, ɩɪɟɞɫɬɚɜɥɟɧɧɭɸ ɧɚ ɪɢɫɭɧɤɟ 5. ȼɵɫɨɤɚɹ 
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ɫɜɹɡɧɨɫɬɶ ɬɚɛɥɢɰ ɢ ɨɬɫɭɬɫɬɜɢɟ ɞɨɫɬɭɩɚ ɤɨ ɦɧɨɝɢɦ ɢɡ ɧɢɯ ɱɟɪɟɡ API Ⱥɋɍ ɂɄɂɌ 

ɩɪɢɜɟɥɢ ɤ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɩɪɢɛɟɝɧɭɬɶ ɤ ɝɨɪɚɡɞɨ ɛɨɥɟɟ ɩɪɨɫɬɨɦɭ ɭɫɬɪɨɣɫɬɜɭ ɛɚ-

ɡɵ ɞɚɧɧɵɯ ɞɥɹ ɩɪɢɥɨɠɟɧɢɹ. 

 

Ɋɢɫɭɧɨɤ 5 – ɫɯɟɦɚ ɞɚɧɧɵɯ Ⱥɋɍ ɂɄɂɌ 

 

Ɋɢɫɭɧɨɤ 6 – ɫɯɟɦɚ ɞɚɧɧɵɯ ɩɪɢɥɨɠɟɧɢɹ 
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Ɉɫɧɨɜɧɚɹ ɫɭɳɧɨɫɬɶ, ɤɨɬɨɪɭɸ ɦɨɠɧɨ ɜɵɞɟɥɢɬɶ ɜ ɛɚɡɟ ɞɚɧɧɵɯ – ɫɧɚɩɲɨɬ 

ɭɫɩɟɜɚɟɦɨɫɬɢ ɫɬɭɞɟɧɬɚ, ɩɪɟɞɫɬɚɜɥɟɧɧɵɣ ɬɚɛɥɢɰɟɣ StudentPerformanceSnapshot. 

ɋɧɚɩɲɨɬ ɫɨɫɬɚɜɥɹɟɬɫɹ ɞɥɹ ɤɚɠɞɨɝɨ ɢɡɭɱɚɟɦɨɝɨ ɫɬɭɞɟɧɬɨɦ ɩɪɟɞɦɟɬɚ. 

Ɍɚɛɥɢɰɚ 1 – StudentPerformanceSnapshot 

ɇɚɡɜɚɧɢɟ ɩɨɥɹ Ɍɢɩ ɞɚɧɧɵɯ Ɉɝɪɚɧɢɱɟɧɢɹ Ɉɩɢɫɚɧɢɟ 

ID ɋɬɪɨɤɚ ɉɟɪɜɢɱɧɵɣ 
ɤɥɸɱ 

ɂɞɟɧɬɮɢɤɚɬɨɪ ɡɚɩɢɫɢ 

StudentFK ɋɬɪɨɤɚ ȼɧɟɲɧɢɣ ɤɥɸɱ ɋɫɵɥɤɚ ɧɚ ɫɬɭɞɟɧɬɚ 

SubjectFK ɋɬɪɨɤɚ ȼɧɟɲɧɢɣ ɤɥɸɱ ɋɫɵɥɤɚ ɧɚ ɩɪɟɞɦɟɬ 

MaxRating ɐɟɥɨɟ ɱɢɫɥɨ  Ɇɚɤɫɢɦɚɥɶɧɨ ɜɨɡɦɨɠ-
ɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɛɚɥɥɨɜ, 
ɤɨɬɨɪɨɟ ɦɨɠɧɨ ɩɨɥɭɱɢɬɶ 
ɩɨ ɞɢɫɰɢɩɥɢɧɟ ɜ ɋɗɈ 
ɋɎɍ 

CurrentRating ɐɟɥɨɟ ɱɢɫɥɨ  ɇɚɛɪɚɧɧɵɟ ɛɚɥɥɵ 

FinalRating ɐɟɥɨɟ ɱɢɫɥɨ  Ɉɰɟɧɤɚ ɩɨ ɞɢɫɰɢɩɥɢɧɟ 

CreationDate Ⱦɚɬɚ ɢ ɜɪɟɦɹ  ȼɪɟɦɹ ɮɨɪɦɢɪɨɜɚɧɢɹ 
ɫɧɚɩɲɨɬɚ 

 

TeacherInfo ɢ StudentInfo – ɬɚɛɥɢɰɵ, ɩɨɡɜɨɥɹɸɳɢɟ ɢɞɟɧɬɢɮɢɰɢɪɨɜɚɬɶ 

ɩɪɟɩɨɞɚɜɚɬɟɥɹ ɢ ɫɬɭɞɟɧɬɚ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. 

Ɍɚɛɥɢɰɚ 2 – StudentInfo 

ɇɚɡɜɚɧɢɟ ɩɨɥɹ Ɍɢɩ ɞɚɧɧɵɯ Ɉɝɪɚɧɢɱɟɧɢɹ Ɉɩɢɫɚɧɢɟ 

ID ɋɬɪɨɤɚ ɉɟɪɜɢɱɧɵɣ 
ɤɥɸɱ 

ɂɞɟɧɬɮɢɤɚɬɨɪ ɡɚɩɢɫɢ 

FullName ɋɬɪɨɤɚ  ɎɂɈ ɫɬɭɞɟɧɬɚ 

GroupName ɋɬɪɨɤɚ  ɇɚɡɜɚɧɢɟ ɭɱɟɛɧɨɣ ɝɪɭɩ-
ɩɵ 

GroupExtId ɋɬɪɨɤɚ  ɂɞɟɧɬɢɮɢɤɚɬɨɪ ɭɱɟɛɧɨɣ 
ɝɪɭɩɩɵ ɜ ɛɚɡɟ ɞɚɧɧɵɯ 
Ⱥɋɍ ɂɄɂɌ 
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Ɍɚɛɥɢɰɚ 3 – TeacherInfo 

ɇɚɡɜɚɧɢɟ ɩɨɥɹ Ɍɢɩ ɞɚɧɧɵɯ Ɉɝɪɚɧɢɱɟɧɢɹ Ɉɩɢɫɚɧɢɟ 

ID ɋɬɪɨɤɚ ɉɟɪɜɢɱɧɵɣ 
ɤɥɸɱ 

ɂɞɟɧɬɮɢɤɚɬɨɪ ɡɚɩɢɫɢ 

FullName ɋɬɪɨɤɚ  ɎɂɈ ɩɪɟɩɨɞɚɜɚɬɟɥɹ 
 

Subject – ɫɭɳɧɨɫɬɶ ɩɪɟɩɨɞɚɜɚɟɦɨɣ ɞɢɫɰɢɩɥɢɧɵ, ɫɥɭɠɢɬ ɫɜɹɡɶɸ ɦɟɠɞɭ 

ɫɧɚɩɲɨɬɨɦ ɢ ɩɪɟɩɨɞɚɜɚɬɟɥɟɦ.  

Ɍɚɛɥɢɰɚ 4 – Subject 

ɇɚɡɜɚɧɢɟ ɩɨɥɹ Ɍɢɩ ɞɚɧɧɵɯ Ɉɝɪɚɧɢɱɟɧɢɹ Ɉɩɢɫɚɧɢɟ 

ID ɋɬɪɨɤɚ ɉɟɪɜɢɱɧɵɣ 
ɤɥɸɱ 

ɂɞɟɧɬɢɮɢɤɚɬɨɪ ɡɚɩɢɫɢ 

TeacherFK ɋɬɪɨɤɚ ȼɧɟɲɧɢɣ ɤɥɸɱ ɋɫɵɥɤɚ ɧɚ ɩɪɟɩɨɞɚɜɚɬɟ-
ɥɹ 

SemesterFK ɋɬɪɨɤɚ ȼɧɟɲɧɢɣ ɤɥɸɱ ɋɫɵɥɤɚ ɧɚ ɫɟɦɟɫɬɪ 

SubjectName ɋɬɪɨɤɚ  ɇɚɡɜɚɧɢɟ ɞɢɫɰɢɩɥɢɧɵ 

SubjectExtID ɋɬɪɨɤɚ  ɂɞɟɧɬɢɮɢɤɚɬɨɪ ɞɢɫɰɢɩ-
ɥɢɧɵ ɜ ɛɚɡɟ ɞɚɧɧɵɯ 
Ⱥɋɍ ɂɄɂɌ 

GroupExtLink ɋɬɪɨɤɚ  ɂɞɟɧɬɢɮɢɤɚɬɨɪ ɭɱɟɛɧɨɣ 
ɝɪɭɩɩɵ ɜ ɛɚɡɟ ɞɚɧɧɵɯ 
Ⱥɋɍ ɂɄɂɌ 

Type ɋɬɪɨɤɚ ȼɨɡɦɨɠɧɵɟ ɡɧɚ-
ɱɟɧɢɹ: CP, Exam, 
Practice, Pass, 
CW 

Ɏɨɪɦɚ ɚɬɬɟɫɬɚɰɢɢ ɩɨ 
ɩɪɟɞɦɟɬɭ 

 

Semester – ɬɚɛɥɢɰɚ, ɤɨɬɨɪɚɹ ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ ɩɨɫɥɟɞɭɸɳɟɣ ɮɢɥɶɬɪɚɰɢɢ 

ɞɚɧɧɵɯ ɧɚ ɫɬɨɪɨɧɟ ɫɟɪɜɟɪɚ. 

Ɍɚɛɥɢɰɚ 5 – Semester 

ɇɚɡɜɚɧɢɟ ɩɨɥɹ Ɍɢɩ ɞɚɧɧɵɯ Ɉɝɪɚɧɢɱɟɧɢɹ Ɉɩɢɫɚɧɢɟ 

ID ɋɬɪɨɤɚ ɉɟɪɜɢɱɧɵɣ 
ɤɥɸɱ 

ɂɞɟɧɬɢɮɢɤɚɬɨɪ ɡɚɩɢɫɢ 
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 5 

ɇɚɡɜɚɧɢɟ ɩɨɥɹ Ɍɢɩ ɞɚɧɧɵɯ Ɉɝɪɚɧɢɱɟɧɢɹ Ɉɩɢɫɚɧɢɟ 

SemesterGroupLinkList ɋɬɪɨɤɚ  ɋɩɢɫɨɤ ɢɞɟɧɬɢɮɢɤɚɬɨ-
ɪɨɜ ɭɱɟɛɧɵɯ ɝɪɭɩɩ, ɫɜɹ-
ɡɚɧɧɵɯ ɫ ɫɟɦɟɫɬɪɨɦ 

SemesterExtID ɋɬɪɨɤɚ  ɂɞɟɧɬɢɮɢɤɚɬɨɪ ɫɟɦɟɫɬ-
ɪɚ ɜ ɛɚɡɟ ɞɚɧɧɵɯ Ⱥɋɍ 
ɂɄɂɌ 

SemesterName ɋɬɪɨɤɚ  ɇɚɢɦɟɧɨɜɚɧɢɟ ɫɟɦɟɫɬɪɚ 

InstituteName ɋɬɪɨɤɚ  ɇɚɡɜɚɧɢɟ ɢɧɫɬɢɬɭɬɚ 

BeginDate Ⱦɚɬɚ  Ⱦɚɬɚ ɧɚɱɚɥɚ ɫɟɦɟɫɬɪɚ 

EndDate Ⱦɚɬɚ  Ⱦɚɬɚ ɨɤɨɧɱɚɧɢɹ ɫɟɦɟɫɬ-
ɪɚ 

 

2.3 ȼɵɜɨɞɵ ɩɨ ɪɚɡɞɟɥɭ  
ɐɟɥɶɸ ɪɚɡɞɟɥɚ ɹɜɥɹɥɨɫɶ ɨɩɢɫɚɧɢɟ ɚɪɯɢɬɟɤɬɭɪɵ ɪɚɡɪɚɛɚɬɵɜɚɟɦɨɣ back-end 

ɱɚɫɬɢ ɩɪɢɥɨɠɟɧɢɹ. Ɍɚɤɠɟ ɛɵɥɚ ɨɩɢɫɚɧɚ ɚɪɯɢɬɟɤɬɭɪɚ ɛɚɡɵ ɞɚɧɧɵɯ. 

 

3 Ɋɚɡɪɚɛɨɬɤɚ ɢ ɬɟɫɬɢɪɨɜɚɧɢɟ 

 

3.1 Ɋɚɡɪɚɛɨɬɤɚ 

ɇɚɱɚɥɶɧɵɦ ɷɬɚɩɨɦ ɞɥɹ ɪɚɡɪɚɛɨɬɤɢ ɫɬɚɥɨ ɨɩɪɟɞɟɥɟɧɢɟ ɫɬɪɭɤɬɭɪɵ ɮɚɣɥɨɜ 

ɩɪɨɟɤɬɚ, ɩɪɟɞɫɬɚɜɥɟɧɧɨɣ ɧɚ ɪɢɫɭɧɤɟ 7. Ʉɨɪɧɟɜɵɟ ɪɚɡɞɟɥɵ:  

 controller, ɫɨɞɟɪɠɢɬ ɤɥɚɫɫɵ ɤɨɧɬɪɨɥɥɟɪɨɜ; 

 dto, ɫɨɞɟɪɠɢɬ ɤɥɚɫɫɵ ɦɨɞɟɥɟɣ, ɨɩɪɟɞɟɥɹɸɳɢɣ ɫɬɪɭɤɬɭɪɭ ɬɟɥɚ ɡɚɩɪɨɫɨɜ 

ɢ ɨɬɜɟɬɨɜ ɨɬ ɩɪɢɥɨɠɟɧɢɹ; 

 entity, ɫɨɞɟɪɠɢɬ ɤɥɚɫɫɵ ɫɭɳɧɨɫɬɟɣ ɢɡ ɛɚɡɵ ɞɚɧɧɵɯ; 

 service, ɫɨɞɟɪɠɢɬ ɤɥɚɫɫɵ ɫɟɪɜɢɫɨɜ; 

 utils, ɫɨɞɟɪɠɢɬ ɭɬɢɥɢɬɵ ɜɪɨɞɟ ɤɥɚɫɫɚ-ɤɨɧɮɢɝɭɪɚɬɨɪɚ ɩɪɢɥɨɠɟɧɢɹ; 

 test.java, ɫɨɞɟɪɠɢɬ ɤɥɚɫɫɵ ɬɟɫɬɨɜ. 
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Ɋɢɫɭɧɨɤ 7 – ɮɪɚɝɦɟɧɬ ɫɬɪɭɤɬɭɪɵ ɩɪɨɟɤɬɚ 

Ʉɥɚɫɫɵ ɤɨɧɬɪɨɥɥɟɪɨɜ ɡɚɞɚɸɬ ɫɬɪɭɤɬɭɪɭ API ɩɪɢɥɨɠɟɧɢɹ ɫ ɩɨɦɨɳɶɸ ɚɧ-

ɧɨɬɚɰɢɣ Spring. ɇɚɩɪɢɦɟɪ, AuthController ɫ ɩɨɦɨɳɶɸ ɚɧɧɨɬɚɰɢɢ @PostMapping 

ɞɚёɬ ɞɨɫɬɭɩ ɤ ɞɜɭɦ POST-ɦɟɬɨɞɚɦ ɩɨ ɚɞɪɟɫɭ http://аɞɪɟɫ_хоɫɬа/api/auth: ɚɜɬɨ-
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ɪɢɡɚɰɢɢ (/sign-in) ɢ ɩɪɨɜɟɪɤɢ ɬɨɤɟɧɚ ɩɨɥɶɡɨɜɚɬɟɥɹ (/test-token). Ⱥɧɧɨɬɚɰɢɹ 

@RequestBody ɩɨɡɜɨɥɹɟɬ ɡɚɞɚɬɶ ɫɬɪɭɤɬɭɪɭ ɬɟɥɚ ɡɚɩɪɨɫɚ, ɨ ɱёɦ ɛɭɞɟɬ ɪɚɫɫɤɚɡɚɧɨ 

ɧɢɠɟ. 

 

Ɋɢɫɭɧɨɤ 8 – AuthController 

Ʉɚɤ ɛɵɥɨ ɫɤɚɡɚɧɨ ɜ ɪɚɡɞɟɥɟ 2.1, ɫɱɢɬɚɟɬɫɹ ɯɨɪɨɲɟɣ ɩɪɚɤɬɢɤɨɣ ɩɢɫɚɬɶ 

ɛɢɡɧɟɫ-ɥɨɝɢɤɭ ɜ ɫɟɪɜɢɫɚɯ. AuthServiceImpl – ɩɪɢɦɟɪ ɩɨɞɨɛɧɨɝɨ ɫɟɪɜɢɫɚ: ɧɚɩɪɢ-

ɦɟɪ, ɩɪɢ ɩɨɩɵɬɤɟ ɚɜɬɨɪɢɡɢɪɨɜɚɬɶɫɹ ɛɭɞɟɬ ɜɵɡɜɚɧ ɦɟɬɨɞ signIn(), ɩɪɟɞɫɬɚɜɥɟɧ-

ɧɵɣ ɧɚ ɪɢɫɭɧɤɟ 9. 
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Ɋɢɫɭɧɨɤ 9 - AuthServiceImpl 

ɋɥɟɞɭɟɬ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɦɟɬɨɞɵ ɞɥɹ ɪɚɛɨɬɵ ɫ API ACɍ ɂɄɂɌ ɨɩɪɟɞɟɥɟɧɵ 

ɜ ɛɚɡɨɜɨɦ ɤɥɚɫɫɟ BaseService. 
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Ɋɢɫɭɧɨɤ 10 – BaseService 

Ʉɚɤ ɛɵɥɨ ɫɤɚɡɚɧɨ ɜɵɲɟ, ɭɤɚɡɚɧɢɟ ɦɨɞɟɥɢ ɤɚɤ ɚɪɝɭɦɟɧɬɚ ɮɭɧɤɰɢɢ ɤɨɧ-

ɬɪɨɥɥɟɪɚ ɫ ɚɧɧɨɬɚɰɢɟɣ @RequestBody ɩɨɡɜɨɥɹɸɬ ɡɚɞɚɬɶ ɮɨɪɦɚɬ ɬɟɥɚ ɡɚɩɪɨɫɚ 

ɞɥɹ ɤɨɧɬɪɨɥɥɟɪɚ 

 

Ɋɢɫɭɧɨɤ 11 – UserCredentialsDTO 

ȼɫɹ ɥɨɝɢɤɚ ɩɨ ɪɚɛɨɬɟ ɫ ɞɚɧɧɵɦɢ ɡɚɤɥɸɱɟɧɚ ɜ ɫɟɪɜɢɫɟ DatabaseService. 

ɉɪɢɦɟɪ ɩɨ ɩɨɥɭɱɟɧɢɸ ɡɚɩɢɫɢ ɨ ɫɬɭɞɟɧɬɟ ɩɨɤɚɡɚɧ ɧɚ ɪɢɫɭɧɤɟ 12. 
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Ɋɢɫɭɧɨɤ 12 – ɦɟɬɨɞ getStudent() 

Ⱦɥɹ ɫɨɡɞɚɧɢɹ ɬɚɛɥɢɰ ɜ ɛɚɡɟ ɞɚɧɧɵɯ ɢɫɩɨɥɶɡɨɜɚɥɚɫɶ ɭɬɢɥɢɬɚ pgAdmin 4.  
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Ɋɢɫɭɧɨɤ 13 – ɢɧɬɟɪɮɟɣɫ pgAdmin 4  

ɉɪɢ ɪɟɚɥɢɡɚɰɢɢ ɩɥɚɧɢɪɨɜɳɢɤɚ ɨɛɧɨɜɥɟɧɢɣ ɛɵɥɚ ɜɫɬɪɟɱɟɧɚ ɩɪɨɛɥɟɦɚ: ɬɚɤ 

ɤɚɤ ɜɫɟ ɦɟɬɨɞɵ API Ⱥɋɍ ɂɄɂɌ ɡɚɜɹɡɚɧɵ ɧɚ ɨɬɞɟɥɶɧɨ ɜɡɹɬɨɝɨ ɩɨɥɶɡɨɜɚɬɟɥɹ, 

ɩɪɢɥɨɠɟɧɢɟ ɧɟ ɦɨɠɟɬ ɩɪɨɜɨɞɢɬɶ ɦɚɫɫɨɜɵɟ ɨɩɟɪɚɰɢɢ ɜɪɨɞɟ ɮɨɪɦɢɪɨɜɚɧɢɹ 

ɫɧɚɩɲɨɬɨɜ ɭɫɩɟɜɚɟɦɨɫɬɢ: ɞɥɹ ɷɬɨɝɨ ɩɨɬɪɟɛɨɜɚɥɨɫɶ ɛɵ ɚɜɬɨɪɢɡɢɪɨɜɚɬɶɫɹ ɩɨɞ 

ɭɱёɬɧɵɦɢ ɡɚɩɢɫɹɦɢ ɜɫɟɯ ɫɬɭɞɟɧɬɨɜ – ɞɥɹ ɩɨɥɭɱɟɧɢɹ ɢɯ ɨɰɟɧɨɤ, ɢ ɩɪɟɩɨɞɚɜɚɬɟ-

ɥɟɣ – ɞɥɹ ɡɚɩɢɫɢ ɜ ɛɚɡɭ ɞɚɧɧɵɯ ɫɜɟɞɟɧɢɣ ɨ ɩɪɟɩɨɞɚɜɚɟɦɵɯ ɢɦɢ ɞɢɫɰɢɩɥɢɧɚɯ. 

Ɋɟɲɟɧɢɟ ɛɵɥɨ ɧɚɣɞɟɧɨ ɜ ɞɨɪɚɛɨɬɤɟ API ɢ ɞɨɛɚɜɥɟɧɢɢ ɜ ɧɟɝɨ ɭɱёɬɧɨɣ ɡɚɩɢɫɢ 

«ɫɭɩɟɪɩɨɥɶɡɨɜɚɬɟɥɹ», ɤɨɬɨɪɵɣ ɦɨɠɟɬ ɩɨɥɭɱɢɬɶ ɞɚɧɧɵɟ ɩɨ ɥɸɛɨɣ ɞɪɭɝɨɣ ɭɱёɬ-

ɧɨɣ ɡɚɩɢɫɢ. ɋɬɨɢɬ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɫɟɪɶёɡɧɵɯ ɭɝɪɨɡ ɞɥɹ ɛɟɡɨɩɚɫɧɨɫɬɢ Ⱥɋɍ ɂɄɂɌ 

ɷɬɨ ɧɨɜɨɜɜɟɞɟɧɢɟ ɧɟ ɫɨɡɞɚɥɨ, ɬɚɤ ɤɚɤ, ɧɟɫɦɨɬɪɹ ɧɚ ɧɚɡɜɚɧɢɟ, «ɫɭɩɟɪɩɨɥɶɡɨɜɚ-

ɬɟɥɶ» ɦɨɠɟɬ ɥɢɲɶ ɩɪɨɫɦɚɬɪɢɜɚɬɶ ɩɪɨɢɡɜɨɥɶɧɵɟ ɞɚɧɧɵɟ, ɧɨ ɧɟ ɪɟɞɚɤɬɢɪɨɜɚɬɶ 

ɢɯ ɢ ɧɟ ɞɨɛɚɜɥɹɬɶ ɧɨɜɵɟ. 

Ⱦɥɹ ɬɨɝɨ ɱɬɨɛɵ ɩɥɚɧɢɪɨɜɳɢɤ ɨɛɧɨɜɥɟɧɢɣ ɪɚɛɨɬɚɥ, ɧɟɨɛɯɨɞɢɦɨ ɜɤɥɸɱɢɬɶ 

ɜɵɩɨɥɧɟɧɢɟ ɡɚɞɚɱ ɩɨ ɪɚɫɩɢɫɚɧɢɸ ɜ ɤɨɧɮɢɝɭɪɚɰɢɢ ɩɪɢɥɨɠɟɧɢɹ. Ɍɚɤ ɤɚɤ ɜ ɞɚɧ-

ɧɨɦ ɫɥɭɱɚɟ ɞɥɹ ɤɨɧɮɢɝɭɪɢɪɨɜɚɧɢɹ ɢɫɩɨɥɶɡɭɟɬɫɹ ɫɩɟɰɢɚɥɶɧɵɣ ɤɥɚɫɫ 

WebConfiguration, ɷɬɨ ɞɟɥɚɟɬɫɹ ɫ ɩɨɦɨɳɶɸ ɞɨɛɚɜɥɟɧɢɹ ɚɧɧɨɬɚɰɢɢ 

@EnableScheduling.  
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ɉɥɚɧɢɪɨɜɳɢɤ ɨɛɧɨɜɥɟɧɢɣ – ɷɬɨ ɫɩɟɰɢɚɥɶɧɵɣ ɤɥɚɫɫ, ɚɧɧɨɬɢɪɨɜɚɧɧɵɣ ɤɚɤ 

@Component. ȿɝɨ ɝɥɚɜɧɨɟ ɨɬɥɢɱɢɟ ɨɬ ɨɫɬɚɥɶɧɵɯ ɤɥɚɫɫɨɜ – ɦɟɬɨɞ execute(), ɩɨ-

ɫɥɟɞɨɜɚɬɟɥɶɧɨ ɜɵɡɵɜɚɸɳɢɣ ɲɚɝɢ ɨɛɧɨɜɥɟɧɢɹ. Ⱥɧɧɨɬɚɰɢɹ ɦɟɬɨɞɚ 

@Scheduled(cron = «0 0 0 ? * SUN *») ɨɡɧɚɱɚɟɬ, ɱɬɨ ɨɧ ɛɭɞɟɬ ɜɵɩɨɥɧɹɬɶɫɹ ɜ 

ɩɨɥɧɨɱɶ ɤɚɠɞɨɝɨ ɜɨɫɤɪɟɫɟɧɶɹ.  

Ⱥɥɝɨɪɢɬɦ ɨɛɧɨɜɥɟɧɢɹ: 

 ɩɪɢɥɨɠɟɧɢɟ ɚɜɬɨɪɢɡɢɪɭɟɬɫɹ ɜ Ⱥɋɍ ɂɄɂɌ ɤɚɤ «ɫɭɩɟɪɩɨɥɶɡɨɜɚɬɟɥɶ»; 

 ɡɚɩɪɚɲɢɜɚɟɬɫɹ ɢɧɮɨɪɦɚɰɢɢ ɨ ɩɪɟɩɨɞɚɜɚɬɟɥɹɯ, ɩɪɨɜɨɞɢɬɫɹ ɟё ɨɛɪɚɛɨɬ-

ɤɚ;  

 ɟɫɥɢ ɛɵɥɢ ɧɚɣɞɟɧɵ ɧɨɜɵɟ ɡɚɩɢɫɢ, ɨɧɢ ɞɨɛɚɜɥɹɸɬɫɹ ɜ ɬɚɛɥɢɰɭ 

TeacherInfo;  

 ɞɥɹ ɤɚɠɞɨɝɨ ɢɡ ɩɪɟɩɨɞɚɜɚɬɟɥɟɣ ɡɚɩɪɚɲɢɜɚɟɬɫɹ ɫɩɢɫɨɤ ɩɪɟɩɨɞɚɜɚɟɦɵɯ 

ɞɢɫɰɢɩɥɢɧɵ; 

 ɟɫɥɢ ɛɵɥɢ ɧɚɣɞɟɧɵ ɨɬɫɭɬɫɬɜɭɸɳɢɟ ɜ ɛɚɡɟ ɞɚɧɧɵɯ ɞɢɫɰɢɩɥɢɧɵ, ɨɧɢ ɞɨ-

ɛɚɜɥɹɸɬɫɹ ɜ ɬɚɛɥɢɰɭ Subject; 

 ɡɚɩɪɚɲɢɜɚɟɬɫɹ ɢɧɮɨɪɦɚɰɢɹ ɨ ɫɬɭɞɟɧɬɚɯ, ɩɪɨɜɨɞɢɬɫɹ ɟё ɨɛɪɚɛɨɬɤɚ; 

 ɟɫɥɢ ɛɵɥɢ ɧɚɣɞɟɧɵ ɧɨɜɵɟ ɡɚɩɢɫɢ, ɨɧɢ ɞɨɛɚɜɥɹɸɬɫɹ ɜ ɬɚɛɥɢɰɭ 

StudentInfo; 

 ɭ ɋɗɈ ɋɎɍ ɡɚɩɪɚɲɢɜɚɸɬɫɹ ɨɰɟɧɤɢ ɤɚɠɞɨɝɨ ɫɬɭɞɟɧɬɚ; 

 ɧɚ ɨɫɧɨɜɟ ɷɬɢɯ ɨɰɟɧɨɤ ɮɨɪɦɢɪɭɟɬɫɹ ɫɧɚɩɲɨɬ ɭɫɩɟɜɚɟɦɨɫɬɢ; 

 ɫɧɚɩɲɨɬ ɫɜɹɡɵɜɚɟɬɫɹ ɫ ɞɢɫɰɢɩɥɢɧɨɣ ɢ ɡɚɩɢɫɵɜɚɟɬɫɹ ɜ ɛɚɡɭ ɞɚɧɧɵɯ. 
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3.2 Ɍɟɫɬɢɪɨɜɚɧɢɟ 

 

Ɋɢɫɭɧɨɤ 14 – ɢɧɬɟɪɮɟɣɫ Postman 

ȼ ɯɨɞɟ ɬɟɫɬɢɪɨɜɚɧɢɹ ɦɟɯɚɧɢɡɦɚ ɮɨɪɦɢɪɨɜɚɧɢɹ ɫɥɟɩɤɨɜ ɛɵɥɚ ɜɫɬɪɟɱɟɧɚ 

ɩɪɨɛɥɟɦɚ: ɩɪɟɜɵɲɚɥɫɹ ɥɢɦɢɬ ɧɚ ɤɨɥɢɱɟɫɬɜɨ ɡɚɩɪɨɫɨɜ ɤ ɋɗɈ ɋɎɍ. ɉɨɩɵɬɤɢ 

ɪɟɲɢɬɶ ɩɪɨɛɥɟɦɭ ɩɭɬёɦ ɩɟɪɟɝɨɜɨɪɨɜ ɨ ɩɨɜɵɲɟɧɢɢ ɥɢɦɢɬɚ ɫ ɨɬɜɟɬɫɬɜɟɧɧɵɦɢ 

ɥɢɰɚɦɢ ɧɟ ɩɪɢɧɟɫɥɢ ɪɟɡɭɥɶɬɚɬɚ. ɉɟɪɟɪɚɛɨɬɤɭ ɦɟɯɚɧɢɡɦɚ ɧɟ ɭɞɚɥɨɫɶ ɡɚɤɨɧɱɢɬɶ ɜ 

ɭɫɬɚɧɨɜɥɟɧɧɵɣ ɫɪɨɤ, ɢɡ-ɡɚ ɱɟɝɨ ɛɵɥɨ ɪɟɲɟɧɨ ɨɬɥɨɠɢɬɶ ɞɚɧɧɵɣ ɜɨɩɪɨɫ ɧɚ ɩɨ-

ɬɨɦ. 

 

3.3 ȼɵɜɨɞɵ ɩɨ ɪɚɡɞɟɥɭ 

ɐɟɥɶɸ ɪɚɡɞɟɥɚ ɹɜɥɹɥɨɫɶ ɨɩɢɫɚɧɢɟ ɤɥɸɱɟɜɵɯ ɦɨɦɟɧɬɨɜ ɪɚɡɪɚɛɨɬɤɢ ɢ 

ɬɟɫɬɢɪɨɜɚɧɢɹ. 

ȼ ɪɚɡɞɟɥɟ 3.1 ɛɵɥɚ ɨɩɢɫɚɧɚ ɪɚɛɨɬɚ ɫ ɮɪɟɣɦɜɨɪɤɨɦ Spring Boot Starter Web 

ɢ ɛɢɛɥɢɨɬɟɤɚɦɢ Jackson ɢ Lombok, ɋɍȻȾ PostgreSQL ɢ ɭɬɢɥɢɬɨɣ pgAdmin 4. ȼ 

ɪɚɡɞɟɥɟ 3.2 ɛɵɥɚ ɨɩɢɫɚɧɚ ɪɚɛɨɬɚ ɫ ɉɈ Postman ɞɥɹ ɬɟɫɬɢɪɨɜɚɧɢɹ ɩɪɢɥɨɠɟɧɢɹ.  
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4 Ɉɩɢɫɚɧɢɟ ɪɟɡɭɥɶɬɚɬɨɜ ɪɚɡɪɚɛɨɬɤɢ 

 

4.1 Back-end 

Ɋɟɡɭɥɶɬɚɬɨɦ ɪɚɡɪɚɛɨɬɤɢ ɫɬɚɥɨ ɫɟɪɜɟɪɧɨɟ ɩɪɢɥɨɠɟɧɢɟ ɫ ɤɚɪɬɨɣ API, ɩɪɟɞ-

ɫɬɚɜɥɟɧɧɨɣ ɜ ɬɚɛɥɢɰɚɯ 6-8.  
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Ɍɚɛɥɢɰɚ 6 – ɤɚɪɬɚ API (ɚɜɬɨɪɢɡɚɰɢɹ) 

ɉɭɬɶ Ɇɟɬɨɞ Ɉɩɢɫɚɧɢɟ ȼɯɨɞɧɵɟ ɞɚɧɧɵɟ ȼɵɯɨɞɧɵɟ ɞɚɧɧɵɟ 

/sign-
in 

POST Ⱥɜɬɨɪɢɡɚɰɢɹ 
(ɩɪɟɩɨɞɚɜɚɬɟɥɶ) 

{ 
    login: «login», 
    password: «pass», 
    appToken: «123» 
} 

{ 
    ID: «ID ɡɚɩɢɫɢ ɜ ɛɚɡɟ ɞɚɧɧɵɯ», 
    firstName: «ɢɦɹ», 
    lastName: «ɮɚɦɢɥɢɹ», 
    patronymic: «ɨɬɱɟɫɬɜɨ», 
    type: «teacher», 
    token: «ɬɨɤɟɧ ɩɨɥɶɡɨɜɚɬɟɥɹ», 
    subjects: [ 
        { 
             ID: «ID ɞɢɫɰɢɩɥɢɧɵ», 
             subjectName: «ɧɚɡɜɚɧɢɟ ɞɢɫɰɢɩɥɢɧɵ» 
        },  
        … 
    ] 
} 
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 6 

ɉɭɬɶ Ɇɟɬɨɞ Ɉɩɢɫɚɧɢɟ ȼɯɨɞɧɵɟ ɞɚɧɧɵɟ ȼɵɯɨɞɧɵɟ ɞɚɧɧɵɟ 

/sign-
in 

POST Ⱥɜɬɨɪɢɡɚɰɢɹ 
(ɪɨɞɢɬɟɥɶ) 

{ 
    login: «login», 
    password: «pass», 
    appToken: «123» 
} 

{ 
    ID: «ID ɡɚɩɢɫɢ ɜ ɛɚɡɟ ɞɚɧɧɵɯ», 
    firstName: «ɢɦɹ ɪɨɞɢɬɟɥɹ», 
    lastName: «ɮɚɦɢɥɢɹ ɪɨɞɢɬɟɥɹ», 
    patronymic: «ɨɬɱɟɫɬɜɨ ɪɨɞɢɬɟɥɹ», 
    type: «parent», 
    token: «ɬɨɤɟɧ ɩɨɥɶɡɨɜɚɬɟɥɹ», 
    student: { 
        ID: «ID ɡɚɩɢɫɢ ɜ ɛɚɡɟ ɞɚɧɧɵɯ», 
        firstName: «ɢɦɹ ɫɬɭɞɟɧɬɚ», 
        lastName: «ɮɚɦɢɥɢɹ ɫɬɭɞɟɧɬɚ», 
        patronymic: «ɨɬɱɟɫɬɜɨ ɫɬɭɞɟɧɬɚ», 
        semesterList: [ 
            ID: «ID ɫɟɦɟɫɬɪɚ», 
            semesterName: «ɧɚɡɜɚɧɢɟ ɫɟɦɟɫɬɪɚ» 
        ] 
    } 
} 

/test-
token 

POST ɉɪɨɜɟɪɤɚ ɬɨɤɟɧɚ Ɍɨɤɟɧ ɩɨɥɶɡɨɜɚɬɟɥɹ «true» ɢɥɢ «false», ɟɫɥɢ ɫɪɨɤ ɞɟɣɫɬɜɢɹ ɬɨɤɟɧɚ ɢɫɬёɤ 
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Ɍɚɛɥɢɰɚ 7 – ɤɚɪɬɚ API (ɪɨɞɢɬɟɥɶ) 

ɉɭɬɶ Ɇɟɬɨɞ Ɉɩɢɫɚɧɢɟ ȼɯɨɞɧɵɟ ɞɚɧɧɵɟ ȼɵɯɨɞɧɵɟ ɞɚɧɧɵɟ 

/parent/performance POST ȼɨɡɜɪɚɳɚɟɬ ɢɧ-
ɮɨɪɦɚɰɢɸ ɨɛ ɭɫ-
ɩɟɜɚɟɦɨɫɬɢ ɫɬɭ-
ɞɟɧɬɚ ɜ ɜɵɛɪɚɧɧɨɦ 
ɫɟɦɟɫɬɪɟ, ɜɤɥɸɱɚɹ 
ɩɨɡɢɰɢɸ ɜ ɪɟɣɬɢɧ-
ɝɟ ɭɫɩɟɜɚɟɦɨɫɬɢ ɜ 
ɝɪɭɩɩɟ (ɜɵɫɱɢɬɵ-
ɜɚɟɬɫɹ ɧɚ ɨɫɧɨɜɟ 
ɭɫɩɟɜɚɟɦɨɫɬɢ ɜ 
ɤɭɪɫɚɯ) 

{ 
    semesterID: «ID 
ɫɟɦɟɫɬɪɚ»  
    token: «ɬɨɤɟɧ 
ɩɨɥɶɡɨɜɚɬɟɥɹ» 
} 

{ 
    ratingPosition: «ɏ ɢɡ Y», 
    totalPerformance: ɩɪɨɰɟɧɬ ɭɫɜɨɟɧɢɹ ɭɱɟɛɧɨɣ 
ɩɪɨɝɪɚɦɦɵ, 
    attendance: ɩɪɨɰɟɧɬ ɩɨɫɟɳɚɟɦɨɫɬɢ, 
    subjectInfo: [ 
        { 
            ID: «ID ɞɢɫɰɢɩɥɢɧɵ», 
            SubjectName: «ɧɚɡɜɚɧɢɟ ɞɢɫɰɢɩɥɢɧɵ», 
            completion: ɩɪɨɰɟɧɬ ɜɵɩɨɥɧɟɧɢɹ ɤɭɪɫɚ, 
            controlKind: «ɮɨɪɦɚ ɤɨɧɬɪɨɥɹ», 
            controlMark: ɨɰɟɧɤɚ ɡɚ ɩɪɟɞɦɟɬ, 
            date: ɞɚɬɚ ɩɪɨɯɨɠɞɟɧɢɹ ɷɤɡɚɦɟɧɚ/ɡɚɱёɬɚ 
        },  
        … 
    ] 
} 
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Ɍɚɛɥɢɰɚ 8 – ɤɚɪɬɚ API (ɩɪɟɩɨɞɚɜɚɬɟɥɶ) 

ɉɭɬɶ Ɇɟɬɨɞ Ɉɩɢɫɚɧɢɟ ȼɯɨɞɧɵɟ ɞɚɧɧɵɟ ȼɵɯɨɞɧɵɟ ɞɚɧɧɵɟ 

/teacher/subject
Dates 

POST ȼɨɡɜɪɚɳɚɟɬ ɦɚɫ-
ɫɢɜ ɥɟɬ, ɜ ɤɨɬɨ-
ɪɵɟ ɩɪɟɩɨɞɚɜɚ-
ɥɚɫɶ ɞɚɧɧɚɹ ɞɢɫ-
ɰɢɩɥɢɧɚ  

{ 
    subjectID: «ID ɞɢɫɰɢɩɥɢɧɵ», 
    token: «ɬɨɤɟɧ ɩɨɥɶɡɨɜɚɬɟɥɹ» 
} 

Ɇɚɫɫɢɜ ɰɟɥɵɯ ɱɢɫɟɥ 

/teacher/subject
Groups 

POST ȼɨɡɜɪɚɳɚɟɬ ɫɩɢ-
ɫɨɤ ɝɪɭɩɩ, ɤɨɬɨ-
ɪɵɦ ɜ ɭɤɚɡɚɧɧɵɟ 
ɝɨɞɚ ɩɪɟɩɨɞɚɜɚ-
ɥɚɫɶ ɞɚɧɧɚɹ ɞɢɫ-
ɰɢɩɥɢɧɚ 

{ 
    subjectID: «ID ɞɢɫɰɢɩɥɢɧɵ», 
    years: [ ɦɚɫɫɢɜ ɰɟɥɵɯ ɱɢɫɟɥ ], 
    token: «ɬɨɤɟɧ ɩɨɥɶɡɨɜɚɬɟɥɹ» 
} 

{ 
    groups: [ 
        { 
            ID: «ɢɞɟɧɬɢɮɢɤɚɬɨɪ ɝɪɭɩɩɵ», 
            groupName: «ɧɚɡɜɚɧɢɟ ɝɪɭɩɩɵ» 
        }, 
        … 
    ] 
} 
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 8 

ɉɭɬɶ Ɇɟɬɨɞ Ɉɩɢɫɚɧɢɟ ȼɯɨɞɧɵɟ ɞɚɧɧɵɟ ȼɵɯɨɞɧɵɟ ɞɚɧɧɵɟ 

/teacher/perform
anceReport 

POST ȼɨɡɜɪɚɳɚɟɬ ɨɛɴ-
ɟɤɬ ɨɬɱёɬɚ ɩɨ 
ɭɫɩɟɜɚɟɦɨɫɬɢ 
ɝɪɭɩɩ 

{ 
    subjectID: «ID ɞɢɫɰɢɩɥɢɧɵ», 
    years: [ ɦɚɫɫɢɜ ɰɟɥɵɯ ɱɢɫɟɥ ], 
    groups: [ 
        { 
            ID: «ɢɞɟɧɬɢɮɢɤɚɬɨɪ ɝɪɭɩɩɵ», 
            groupName: «ɧɚɡɜɚɧɢɟ ɝɪɭɩɩɵ» 
        }, 
        … 
    ], 
    token: «ɬɨɤɟɧ ɩɨɥɶɡɨɜɚɬɟɥɹ» 
} 

ɫɦ. ɪɢɫɭɧɨɤ 15 

/teacher/aggrega
tedPerformance
Report 

POST ȼɨɡɜɪɚɳɚɟɬ ɨɛɴ-
ɟɤɬ ɚɝɪɟɝɢɪɨ-
ɜɚɧɧɨɝɨ ɨɬɱёɬɚ 
ɩɨ ɭɫɩɟɜɚɟɦɨɫɬɢ 
ɝɪɭɩɩ 

{ 
    subjectID: «ID ɞɢɫɰɢɩɥɢɧɵ», 
    years: [ ɦɚɫɫɢɜ ɰɟɥɵɯ ɱɢɫɟɥ ], 
    groups: [ 
        { 
            ID: «ɢɞɟɧɬɢɮɢɤɚɬɨɪ ɝɪɭɩɩɵ», 
            groupName: «ɧɚɡɜɚɧɢɟ ɝɪɭɩɩɵ» 
        }, 
        … 
    ], 
    token: «ɬɨɤɟɧ ɩɨɥɶɡɨɜɚɬɟɥɹ» 
} 

ɫɦ. ɪɢɫɭɧɨɤ 16 
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Ɋɢɫɭɧɨɤ 15  – ɬɟɥɨ ɨɬɱёɬɚ ɭɫɩɟɜɚɟɦɨɫɬɢ ɝɪɭɩɩ 
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Ɋɢɫɭɧɨɤ 16 – ɬɟɥɨ ɚɝɪɟɝɢɪɨɜɚɧɧɨɝɨ ɨɬɱёɬɚ 

 

4.2 ȼɵɜɨɞɵ ɩɨ ɪɚɡɞɟɥɭ 

ɐɟɥɶɸ ɞɚɧɧɨɝɨ ɪɚɡɞɟɥɚ ɹɜɥɹɥɨɫɶ ɨɩɢɫɚɧɢɟ ɪɟɡɭɥɶɬɚɬɨɜ ɪɚɡɪɚɛɨɬɤɢ ɜɟɛ-

ɩɪɢɥɨɠɟɧɢɹ. 

Ȼɵɥɚ ɩɪɟɞɫɬɚɜɥɟɧɚ ɫɯɟɦɚ API ɩɪɢɥɨɠɟɧɢɹ. 
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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 ɫɟɪɜɟɪɧɨɣ 

ɱɚɫɬɢ. 

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). 

Ȼɵɥɢ ɜɵɩɨɥɧɟɧɵ ɜɫɟ ɡɚɞɚɱɢ, ɤɪɨɦɟ ɪɟɚɥɢɡɚɰɢɢ ɮɭɧɤɰɢɨɧɚɥɚ ɞɥɹ 

ɩɪɟɩɨɞɚɜɚɬɟɥɟɣ. Ⱦɥɹ ɞɚɥɶɧɟɣɲɟɝɨ ɪɚɡɜɢɬɢɹ ɫɢɫɬɟɦɵ ɩɟɪɜɨɫɬɟɩɟɧɧɨɣ ɡɚɞɚɱɟɣ 

ɹɜɥɹɟɬɫɹ ɨɛɯɨɞ ɨɝɪɚɧɢɱɟɧɢɹ ɧɚ ɦɚɤɫɢɦɚɥɶɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɡɚɩɪɨɫɨɜ. Ɍɚɤɠɟ 

ɢɦɟɸɬɫɹ ɢɧɵɟ ɫɩɨɫɨɛɵ ɭɥɭɱɲɟɧɢɹ ɫɢɫɬɟɦɵ, ɛɨɥɟɟ ɱɚɫɬɨɟ ɮɨɪɦɢɪɨɜɚɧɢɟ 

ɫɧɚɩɲɨɬɨɜ, ɪɟɚɥɢɡɚɰɢɹ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɮɢɥɶɬɪɨɜ ɞɥɹ ɩɪɟɩɨɞɚɜɚɬɟɥɟɣ ɢ 

ɪɚɡɪɚɛɨɬɤɚ ɦɨɞɭɥɹ ɞɥɹ ɪɚɛɨɬɧɢɤɨɜ ɞɟɤɚɧɚɬɚ.
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ɋɉɂɋɈɄ ɂɋɉɈɅɖɁɈȼȺɇɇɕɏ ɂɋɌɈɑɇɂɄɈȼ 

 

1. ȼɜɟɞɟɧɢɟ ɜ REST API - RESTful ɜɟɛ-ɫɟɪɜɢɫɵ / ɏɚɛɪ [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟ-

ɫɭɪɫ] // ɉɨɪɬɚɥ ɏɚɛɪ. Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: https://habr.com/ru/post/483202/. 

2. ɀɢɡɧɟɧɧɵɣ ɰɢɤɥ ɪɚɡɪɚɛɨɬɤɢ ɉɈ. [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ] // ɋɚɣɬ ɤɨɦ-

ɩɚɧɢɢ XB Software. – Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: https://xbsoftware.ru/blog/zhiznennyj-tsykl-

po-kanban/. 

3. Ɇɧɨɝɨɭɪɨɜɧɟɜɚɹ ɚɪɯɢɬɟɤɬɭɪɚ [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ] // ɋɚɣɬ ɫɢɛɢɪɫɤɨɝɨ 

ɨɬɞɟɥɟɧɢɹ Ɋɨɫɫɢɣɫɤɨɣ ɚɤɚɞɟɦɢɢ ɧɚɭɤ. – Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: 

http://wwwsbras.nsc.ru/Report2006/Report321/node30.html. 

4. Ɉɛɳɢɟ ɚɪɯɢɬɟɤɬɭɪɵ ɜɟɛ-ɩɪɢɥɨɠɟɧɢɣ [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ] // Ɉɮɢɰɢ-

ɚɥɶɧɵɣ ɫɚɣɬ Microsoft. – Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: https://docs.microsoft.com/ru-
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