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ɊȿɎȿɊȺɌ 

ȼɵɩɭɫɤɧɚɹ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɚɹ ɪɚɛɨɬɚ ɩɨ ɬɟɦɟ «Ɋɚɡɪɚɛɨɬɤɚ ɤɥɢɟɧɬɫɤɨɣ ɱɚ-

ɫɬɢ ɜɟɛ-ɫɟɪɜɢɫɚ ɞɥɹ ɪɟɝɢɫɬɪɚɰɢɢ ɫɥɭɱɚɟɜ ɧɚɪɭɲɟɧɢɹ ɬɟɯɧɢɤɢ ɛɟɡɨɩɚɫɧɨɫɬɢ ɜ 

ɬɪɚɧɫɩɨɪɬɧɨɦ ɮɢɥɢɚɥɟ ɤɨɦɩɚɧɢɢ» ɫɨɞɟɪɠɢɬ 44 ɫɬɪɚɧɢɰɵ ɬɟɤɫɬɨɜɨɝɨ ɞɨɤɭɦɟɧɬɚ, 

27 ɢɥɥɸɫɬɪɚɰɢɣ, 4 ɬɚɛɥɢɰɵ, 17 ɢɫɩɨɥɶɡɨɜɚɧɧɵɯ ɢɫɬɨɱɧɢɤɨɜ. 

ȼȿȻ ɋȿɊȼɂɋ, ɆɈȻɂɅɖɇɈȿ ɉɊɂɅɈɀȿɇɂȿ, ANDROID, ɎɍɇɄɐɂɈ-

ɇȺɅɖɇɈȿ ɊȿȺɄɌɂȼɇɈȿ ɉɊɈȽɊȺɆɆɂɊɈȼȺɇɂȿ. 

Ɉɛɴɟɤɬɨɦ ɢɫɫɥɟɞɨɜɚɧɢɹ ɹɜɥɹɟɬɫɹ Ɂɚɩɨɥɹɪɧɵɣ ɬɪɚɧɫɩɨɪɬɧɵɣ ɮɢɥɢɚɥ ɉȺɈ 

«ȽɆɄ "ɇɨɪɢɥɶɫɤɢɣ ɧɢɤɟɥɶ». 

ɉɪɟɞɦɟɬɨɦ ɢɫɫɥɟɞɨɜɚɧɢɹ ɹɜɥɹɟɬɫɹ ɩɪɨɰɟɫɫ ɩɨɞɚɱɢ ɠɚɥɨɛ ɨ ɧɚɪɭɲɟɧɢɢ 

ɬɟɯɧɢɤɢ ɛɟɡɨɩɚɫɧɨɫɬɢ ɧɚ ɬɟɪɪɢɬɨɪɢɢ ɮɢɥɢɚɥɚ ɢ ɩɨɞɤɨɧɬɪɨɥɶɧɨɝɨ ɟɦɭ ɩɨɪɬɚ. 

ɐɟɥɶɸ ɪɚɛɨɬɵ ɹɜɥɹɟɬɫɹ ɚɜɬɨɦɚɬɢɡɚɰɢɹ ɢ ɭɩɪɨɳɟɧɢɟ ɩɪɨɰɟɫɫɚ ɩɨɞɚɱɢ ɢ ɨɛ-

ɪɚɛɨɬɤɢ ɠɚɥɨɛ ɡɚ ɫɱɟɬ ɜɧɟɞɪɟɧɢɹ ɜɟɛ-ɫɟɪɜɢɫɚ. 

Ɂɚɞɚɱɢ: 

- ɨɩɪɨɫ ɡɚɤɚɡɱɢɤɚ; 

- ɢɡɭɱɟɧɢɟ ɫɭɳɟɫɬɜɭɸɳɢɯ ɬɟɯɧɨɥɨɝɢɣ ɢ ɨɫɭɳɟɫɬɜɥɟɧɢɟ ɜɵɛɨɪɚ; 

- ɫɨɫɬɚɜɥɟɧɢɟ ɬɟɯɧɢɱɟɫɤɨɝɨ ɡɚɞɚɧɢɹ; 

- ɪɚɡɪɚɛɨɬɤɚ ɦɨɛɢɥɶɧɨɝɨ ɩɪɢɥɨɠɟɧɢɹ; 

- ɬɟɫɬɢɪɨɜɚɧɢɟ; 

- ɩɪɟɞɨɫɬɚɜɥɟɧɢɟ ɩɪɨɞɭɤɬɚ ɡɚɤɚɡɱɢɤɭ. 

ȼ ɪɟɡɭɥɶɬɚɬɟ ɛɵɥɨ ɪɚɡɪɚɛɨɬɚɧɨ ɩɪɢɥɨɠɟɧɢɟ ɧɚ Ɉɋ Android ɜ ɤɚɱɟɫɬɜɟ ɤɥɢ-

ɟɧɬɫɤɨɣ ɱɚɫɬɢ ɜɟɛ-ɫɟɪɜɢɫɚ, ɨɛɟɫɩɟɱɢɜɚɸɳɟɝɨ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɭɸ ɪɚɛɨɬɭ ɫ ɠɚ-

ɥɨɛɚɦɢ ɨ ɧɚɪɭɲɟɧɢɢ ɬɟɯɧɢɤɢ ɛɟɡɨɩɚɫɧɨɫɬɢ ɧɚ ɬɟɪɪɢɬɨɪɢɢ ɩɪɟɞɩɪɢɹɬɢɹ. 
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ȼȼȿȾȿɇɂȿ 

ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ, ɫ ɩɨɜɫɟɦɟɫɬɧɵɦ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɟɦ ɢ ɪɚɡɜɢɬɢɟɦ ɜɟɛ ɢ 

ɦɨɛɢɥɶɧɵɯ ɬɟɯɧɨɥɨɝɢɣ, ɛɨɥɶɲɢɧɫɬɜɨ ɨɪɝɚɧɢɡɚɰɢɣ ɡɚɢɧɬɟɪɟɫɨɜɚɧɨ ɜ ɫɜɨɟɦ ɜɟɛ-

ɫɚɣɬɟ ɢɥɢ ɜɟɛ-ɩɪɢɥɨɠɟɧɢɢ ɞɥɹ ɧɚɢɛɨɥɶɲɟɝɨ ɨɯɜɚɬɚ ɤɥɢɟɧɬɫɤɨɣ ɛɚɡɵ ɥɢɛɨ ɞɥɹ 

ɬɨɣ ɢɥɢ ɢɧɨɣ ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɜɧɭɬɪɟɧɧɢɯ ɩɪɨɰɟɫɫɨɜ.  

ȼ ɫɜɹɡɢ ɫ ɷɬɢɦ, ɛɵɥɨ ɪɟɲɟɧɨ ɩɨɫɜɹɬɢɬɶ ɜɵɩɭɫɤɧɭɸ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɭɸ ɪɚ-

ɛɨɬɭ ɢɦɟɧɧɨ ɷɬɨɣ ɬɟɦɚɬɢɤɟ. ɐɟɧɧɨɫɬɶ ɪɚɛɨɬɵ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɩɨɥɭɱɟɧɢɢ ɬɚɤɢɯ 

ɩɪɚɤɬɢɱɟɫɤɢɯ ɧɚɜɵɤɨɜ ɜɟɛ-ɪɚɡɪɚɛɨɬɱɢɤɚ ɤɚɤ: ɜɡɚɢɦɨɞɟɣɫɬɜɢɟ ɫ ɡɚɤɚɡɱɢɤɨɦ, ɪɚ-

ɛɨɬɚ ɜ ɤɨɦɚɧɞɟ, ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɞɨɤɭɦɟɧɬɚɰɢɢ, ɪɚɡɪɚɛɨɬɤɚ ɢ ɬɟɫɬɢɪɨɜɚɧɢɟ. 

ɐɟɥɶɸ ɜɵɩɭɫɤɧɨɣ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ ɹɜɥɹɟɬɫɹ ɚɜɬɨɦɚɬɢɡɚɰɢɹ ɢ 

ɭɩɪɨɳɟɧɢɟ ɩɪɨɰɟɫɫɚ ɩɨɞɚɱɢ ɢ ɨɛɪɚɛɨɬɤɢ ɠɚɥɨɛ ɧɚ ɧɚɪɭɲɟɧɢɟ ɬɪɟɛɨɜɚɧɢɣ ɬɟɯ-

ɧɢɤɢ ɛɟɡɨɩɚɫɧɨɫɬɢ ɜ ɨɪɝɚɧɢɡɚɰɢɢ ɁɌɎ ɉȺɈ «ȽɆɄ ɇɨɪɢɥɶɫɤɢɣ ɧɢɤɟɥɶ».  

Ⱦɥɹ ɞɨɫɬɢɠɟɧɢɹ ɰɟɥɢ ɛɵɥɨ ɪɟɲɟɧɨ ɫɨɜɦɟɫɬɧɵɦɢ ɫɢɥɚɦɢ ɪɚɡɪɚɛɨɬɚɬɶ ɜɟɛ-

ɫɟɪɜɢɫ. ȼ ɞɚɧɧɨɣ ɪɚɛɨɬɟ ɛɭɞɟɬ ɨɫɭɳɟɫɬɜɥɟɧɚ ɪɚɡɪɚɛɨɬɤɚ ɤɥɢɟɧɬɫɤɨɣ ɱɚɫɬɢ ɜɟɛ-

ɫɟɪɜɢɫɚ, ɚ ɢɦɟɧɧɨ – ɦɨɛɢɥɶɧɨɝɨ ɩɪɢɥɨɠɟɧɢɹ ɧɚ Ɉɋ Android.  

ɍɱɢɬɵɜɚɹ ɜɫɟ ɜɵɲɟɫɤɚɡɚɧɧɨɟ, ɦɨɠɧɨ ɜɵɞɟɥɢɬɶ ɫɥɟɞɭɸɳɢɟ ɡɚɞɚɱɢ: 

- ɨɩɪɨɫ ɡɚɤɚɡɱɢɤɚ; 

- ɢɡɭɱɟɧɢɟ ɫɭɳɟɫɬɜɭɸɳɢɯ ɬɟɯɧɨɥɨɝɢɣ ɢ ɨɫɭɳɟɫɬɜɥɟɧɢɟ ɜɵɛɨɪɚ; 

- ɫɨɫɬɚɜɥɟɧɢɟ ɬɟɯɧɢɱɟɫɤɨɝɨ ɡɚɞɚɧɢɹ; 

- ɪɚɡɪɚɛɨɬɤɚ ɦɨɛɢɥɶɧɨɝɨ ɩɪɢɥɨɠɟɧɢɹ; 

- ɬɟɫɬɢɪɨɜɚɧɢɟ; 

- ɩɪɟɞɨɫɬɚɜɥɟɧɢɟ ɩɪɨɞɭɤɬɚ ɡɚɤɚɡɱɢɤɭ. 
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1 Ⱥɧɚɥɢɡ ɩɪɟɞɦɟɬɧɨɣ ɨɛɥɚɫɬɢ 

1.1 Ⱥɤɬɭɚɥɶɧɨɫɬɶ 

ɉɪɨɟɤɬ ɧɚɰɟɥɟɧ ɧɚ ɚɜɬɨɦɚɬɢɡɚɰɢɸ ɢ ɭɩɪɨɳɟɧɢɟ ɩɨɞɚɱɢ ɠɚɥɨɛ ɧɚ ɧɚɪɭɲɟ-

ɧɢɟ ɬɪɟɛɨɜɚɧɢɣ ɬɟɯɧɢɤɢ ɛɟɡɨɩɚɫɧɨɫɬɢ ɜ ɬɪɚɧɫɩɨɪɬɧɨɦ ɮɢɥɢɚɥɟ ɤɨɦɩɚɧɢɢ.  

ɉɪɟɞɩɨɫɵɥɤɚɦɢ ɷɬɨɝɨ ɹɜɥɹɸɬɫɹ ɭɱɚɫɬɢɜɲɢɟɫɹ ɧɟɫɱɚɫɬɧɵɟ ɫɥɭɱɚɢ, ɫɜɹɡɚɧ-

ɧɵɟ ɫ ɧɚɪɭɲɟɧɢɟɦ ɬɟɯɧɢɤɢ ɛɟɡɨɩɚɫɧɨɫɬɢ ɤɚɤ ɜ ɫɚɦɨɦ ɡɚɩɨɥɹɪɧɨɦ ɬɪɚɧɫɩɨɪɬɧɨɦ 

ɮɢɥɢɚɥɟ, ɬɚɤ ɢ ɜ ɩɨɞɤɨɧɬɪɨɥɶɧɨɦ ɟɦɭ ɩɨɪɬɭ. Ⱦɥɹ ɚɧɚɥɢɡɚ ɬɚɤɢɯ ɫɥɭɱɚɟɜ ɢ ɢɯ 

ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɧɟɨɛɯɨɞɢɦɨ ɩɨɧɢɦɚɧɢɟ ɨɛɳɟɣ ɤɚɪɬɢɧɵ. 

Ⱦɪɭɝɨɣ ɩɪɨɛɥɟɦɨɣ ɹɜɥɹɟɬɫɹ ɬɪɭɞɨɟɦɤɢɣ ɩɪɨɰɟɫɫ ɩɨɞɚɱɢ ɠɚɥɨɛ ɧɚ ɧɚɪɭɲɟ-

ɧɢɟ ɬɟɯɧɢɤɢ ɛɟɡɨɩɚɫɧɨɫɬɢ – ɧɚ ɞɚɧɧɵɣ ɦɨɦɟɧɬ ɩɨɞɚɱɚ ɠɚɥɨɛɵ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ 

ɱɟɪɟɡ ɫɚɣɬ ɫ ɮɨɪɦɨɣ ɥɢɛɨ ɱɟɪɟɡ ɷɥɟɤɬɪɨɧɧɭɸ ɩɨɱɬɭ. Ɍɚɤɠɟ ɫɥɟɞɭɟɬ ɩɪɢɧɹɬɶ ɜɨ 

ɜɧɢɦɚɧɢɟ ɬɨ, ɱɬɨ ɛɨɥɶɲɚɹ ɱɚɫɬɶ ɧɚɪɭɲɟɧɢɣ ɩɪɨɢɫɯɨɞɢɬ ɜ ɩɨɪɬɭ, ɝɞɟ ɭ ɪɚɛɨɬɧɢ-

ɤɨɜ ɧɟɬ ɞɨɫɬɭɩɚ ɤ ɩɟɪɫɨɧɚɥɶɧɵɦ ɤɨɦɩɶɸɬɟɪɚɦ. 

ɂɦɟɧɧɨ ɩɨɷɬɨɦɭ ɜɨɡɧɢɤɥɚ ɩɨɬɪɟɛɧɨɫɬɶ ɜ ɜɨɡɦɨɠɧɨɫɬɢ ɫɜɨɟɜɪɟɦɟɧɧɨɣ ɢ 

ɦɨɛɢɥɶɧɨɣ ɩɨɞɚɱɢ ɠɚɥɨɛɵ ɨ ɧɚɪɭɲɟɧɢɹɯ, ɢɫɩɨɥɶɡɭɹ ɦɨɛɢɥɶɧɵɟ ɭɫɬɪɨɣɫɬɜɚ, ɬɚ-

ɤɢɟ ɤɚɤ ɦɨɛɢɥɶɧɵɣ ɬɟɥɟɮɨɧ ɢɥɢ ɩɥɚɧɲɟɬ. 

ɋɨɝɥɚɫɧɨ ɭɫɥɨɜɢɹɦ, ɧɚɩɪɚɲɢɜɚɟɬɫɹ ɫɥɟɞɭɸɳɟɟ ɪɟɲɟɧɢɟ: 

- ɧɟɨɛɯɨɞɢɦɨ ɪɚɡɪɚɛɨɬɚɬɶ ɫɟɪɜɟɪ, ɤɨɬɨɪɵɣ ɜ ɩɟɪɫɩɟɤɬɢɜɟ ɫɦɨɠɟɬ ɜɡɚɢɦɨ-

ɞɟɣɫɬɜɨɜɚɬɶ ɫ ɪɚɡɧɵɦɢ ɬɢɩɚɦɢ ɤɥɢɟɧɬɨɜ, ɬɚɤɢɦɢ ɤɚɤ ɜɟɛ-ɫɚɣɬ ɢ ɦɨɛɢɥɶɧɵɟ ɤɥɢ-

ɟɧɬɵ ɪɚɡɥɢɱɧɵɯ ɨɩɟɪɚɰɢɨɧɧɵɯ ɫɢɫɬɟɦ; 

- ɧɟɨɛɯɨɞɢɦɨ ɪɚɡɪɚɛɨɬɚɬɶ ɦɨɛɢɥɶɧɨɟ ɩɪɢɥɨɠɟɧɢɟ (ɩɨ ɞɨɝɨɜɨɪɟɧɧɨɫɬɢ 

ɛɵɥɨ ɪɟɲɟɧɨ ɪɚɡɪɚɛɨɬɚɬɶ ɩɪɢɥɨɠɟɧɢɟ ɞɥɹ Ɉɋ Android). 

ɂɫɯɨɞɹ ɢɡ ɜɫɟɝɨ ɜɵɲɟɫɤɚɡɚɧɧɨɝɨ, ɦɨɠɧɨ ɫɞɟɥɚɬɶ ɜɵɜɨɞ, ɱɬɨ ɧɚɣɬɢ ɝɨɬɨɜɨɟ 

ɫɭɳɟɫɬɜɭɸɳɟɟ ɪɟɲɟɧɢɟ ɧɟ ɩɪɟɞɫɬɚɜɥɹɟɬɫɹ ɜɨɡɦɨɠɧɵɦ. ȼ ɷɬɨɦ ɢ ɡɚɤɥɸɱɚɟɬɫɹ ɚɤ-

ɬɭɚɥɶɧɨɫɬɶ ɪɚɡɪɚɛɨɬɤɢ ɞɚɧɧɨɝɨ ɩɪɨɟɤɬɚ. 
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1.2 Ɍɟɯɧɢɱɟɫɤɨɟ ɡɚɞɚɧɢɟ 

1.2.1 Ɉɛɳɢɟ ɩɨɥɨɠɟɧɢɹ 

ȼ ɧɚɫɬɨɹɳɟɦ ɞɨɤɭɦɟɧɬɟ ɩɪɢɜɨɞɢɬɫɹ ɩɨɥɧɵɣ ɧɚɛɨɪ ɬɪɟɛɨɜɚɧɢɣ ɤ ȼɟɛ-ɫɟɪ-

ɜɢɫɭ, ɧɟɨɛɯɨɞɢɦɵɯ ɞɥɹ ɪɟɚɥɢɡɚɰɢɢ. 

ɉɨɞɩɢɫɶ Ɂɚɤɚɡɱɢɤɚ ɢ ɂɫɩɨɥɧɢɬɟɥɹ ɧɚ ɧɚɫɬɨɹɳɟɦ ɞɨɤɭɦɟɧɬɟ ɩɨɞɬɜɟɪɠɞɚɟɬ 

ɢɯ ɫɨɝɥɚɫɢɟ ɫ ɧɢɠɟɫɥɟɞɭɸɳɢɦɢ ɮɚɤɬɚɦɢ ɢ ɭɫɥɨɜɢɹɦɢ: 

- ɩɪɢ ɪɟɚɥɢɡɚɰɢɢ ɧɟɨɛɯɨɞɢɦɨ ɜɵɩɨɥɧɢɬɶ ɪɚɛɨɬɵ ɜ ɨɛɴёɦɟ, ɭɤɚɡɚɧɧɨɦ ɜ 

ɧɚɫɬɨɹɳɟɦ Ɍɟɯɧɢɱɟɫɤɨɦ ɡɚɞɚɧɢɢ. 

- ɜɫɟ ɧɟɨɞɧɨɡɧɚɱɧɨɫɬɢ, ɜɵɹɜɥɟɧɧɵɟ ɜ ɧɚɫɬɨɹɳɟɦ Ɍɟɯɧɢɱɟɫɤɨɦ ɡɚɞɚɧɢɢ ɩɨ-

ɫɥɟ ɟɝɨ ɩɨɞɩɢɫɚɧɢɹ, ɩɨɞɥɟɠɚɬ ɞɜɭɯɫɬɨɪɨɧɧɟɦɭ ɫɨɝɥɚɫɨɜɚɧɢɸ ɦɟɠɞɭ ɋɬɨɪɨɧɚɦɢ. 

ɐɟɥɢ ɫɨɡɞɚɧɢɹ ȼɟɛ-ɫɟɪɜɢɫɚ: 

- ɫ ɬɨɱɤɢ ɡɪɟɧɢɹ ɫɨɡɞɚɬɟɥɟɣ ȼɟɛ-ɫɟɪɜɢɫɚ: ɭɩɪɨɫɬɢɬɶ ɩɪɨɰɟɫɫ ɩɨɞɚɱɢ ɠɚɥɨɛ 

ɧɚ ɧɚɪɭɲɟɧɢɹ ɬɟɯɧɢɤɢ ɛɟɡɨɩɚɫɧɨɫɬɢ ɢ ɫɞɟɥɚɬɶ ɟɝɨ ɭɞɨɛɧɵɦ ɞɥɹ ɤɨɧɟɱɧɨɝɨ ɩɨɥɶ-

ɡɨɜɚɬɟɥɹ, ɩɪɟɞɨɫɬɚɜɢɬɶ ɨɪɝɚɧɢɡɚɰɢɢ ɜɨɡɦɨɠɧɨɫɬɶ ɞɥɹ ɚɧɚɥɢɡɚ ɩɨɥɭɱɟɧɧɵɯ ɞɚɧ-

ɧɵɯ; 

- ɫ ɬɨɱɤɢ ɡɪɟɧɢɹ ɨɪɝɚɧɢɡɚɰɢɢ: ɪɟɝɢɫɬɪɚɰɢɹ ɫɥɭɱɚɟɜ ɧɚɪɭɲɟɧɢɹ ɌȻ ɞɥɹ ɞɚɥɶ-

ɧɟɣɲɟɝɨ ɩɪɢɧɹɬɢɹ ɪɟɲɟɧɢɣ ɢɯ ɭɫɬɪɚɧɟɧɢɹ; 

- ɫ ɬɨɱɤɢ ɡɪɟɧɢɹ ɩɨɥɶɡɨɜɚɬɟɥɹ: ɭɩɪɨɫɬɢɬɶ ɩɪɨɰɟɫɫ ɩɨɞɚɱɢ ɠɚɥɨɛ ɧɚ ɧɚɪɭ-

ɲɟɧɢɟ ɌȻ, ɫɞɟɥɚɬɶ ɟɝɨ ɦɨɛɢɥɶɧɵɦ ɢ ɞɨɫɬɭɩɧɵɦ. 

1.2.2 Ɏɭɧɤɰɢɨɧɚɥɶɧɵɟ ɬɪɟɛɨɜɚɧɢɹ 

ɋɟɪɜɟɪ ɞɨɥɠɟɧ ɛɵɬɶ ɪɚɡɪɚɛɨɬɚɧ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɬɟɯɧɨɥɨɝɢɢ ASP.NET 

Core ɢ ɜɟɛ-ɫɟɪɜɟɪɚ Kestrel. 

Ɇɨɛɢɥɶɧɨɟ ɩɪɢɥɨɠɟɧɢɟ ɞɨɥɠɧɨ ɛɵɬɶ ɪɚɡɪɚɛɨɬɚɧɨ ɩɨɞ ɭɫɬɪɨɣɫɬɜɚ ɫ Ɉɋ 

Android 4.4 ɜɟɪɫɢɢ ɢ ɜɵɲɟ. 

Ⱥɭɬɟɧɬɢɮɢɤɚɰɢɹ ɢ ɚɜɬɨɪɢɡɚɰɢɹ: 
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- ɬɪɟɛɭɟɬɫɹ ɜɵɧɟɫɬɢ ɦɨɞɭɥɶ ɚɭɬɟɧɬɢɮɢɤɚɰɢɢ ɢ ɚɜɬɨɪɢɡɚɰɢɢ, ɜɡɚɢɦɨɞɟɣ-

ɫɬɜɭɸɳɟɣ ɫ ɨɫɧɨɜɧɨɣ ɛɚɡɨɣ ɞɚɧɧɵɯ ɨɪɝɚɧɢɡɚɰɢɢ, ɜ ɨɬɞɟɥɶɧɵɣ ɫɟɪɜɢɫ ɞɥɹ ɜɨɡ-

ɦɨɠɧɨɫɬɢ ɟɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɜ ɞɪɭɝɢɯ ɩɪɨɟɤɬɚɯ; 

- ɚɭɬɟɧɬɢɮɢɤɚɰɢɹ ɞɨɥɠɧɚ ɨɫɭɳɟɫɬɜɥɹɬɶɫɹ ɩɨɫɪɟɞɫɬɜɨɦ ɮɚɦɢɥɢɢ ɫɨɬɪɭɞ-

ɧɢɤɚ ɢ ɟɝɨ ɬɚɛɟɥɶɧɨɝɨ ɧɨɦɟɪɚ, ɯɪɚɧɹɳɢɯɫɹ ɜ ɤɨɪɩɨɪɚɬɢɜɧɨɣ ɫɢɫɬɟɦɟ 1C; 

- ɜɯɨɞ ɜ ɩɪɢɥɨɠɟɧɢɟ ɞɨɥɠɟɧ ɨɫɭɳɟɫɬɜɥɹɬɶɫɹ ɤɚɤ ɞɥɹ ɨɛɵɱɧɨɝɨ ɩɨɥɶɡɨɜɚ-

ɬɟɥɹ, ɬɚɤ ɢ ɞɥɹ ɪɭɤɨɜɨɞɢɬɟɥɹ; ɧɟɨɛɯɨɞɢɦɨ ɩɪɟɞɭɫɦɨɬɪɟɬɶ ɫɨɡɞɚɧɢɟ ɧɨɜɵɯ ɪɨɥɟɣ; 

- ɥɸɛɨɣ ɩɨɥɶɡɨɜɚɬɟɥɶ ɞɨɥɠɟɧ ɢɦɟɬɶ ɜɨɡɦɨɠɧɨɫɬɶ ɭɫɬɚɧɨɜɢɬɶ ɞɨɩɨɥɧɢ-

ɬɟɥɶɧɭɸ ɦɟɪɭ ɛɟɡɨɩɚɫɧɨɫɬɢ ɜ ɜɢɞɟ ɩɚɪɨɥɹ. 

Ɉɛɳɢɟ ɬɪɟɛɨɜɚɧɢɹ: 

- ɩɨɥɶɡɨɜɚɬɟɥɶ ɞɨɥɠɟɧ ɢɦɟɬɶ ɜɨɡɦɨɠɧɨɫɬɶ ɨɬɩɪɚɜɢɬɶ ɡɚɹɜɤɭ ɧɚ ɧɚɪɭɲɟɧɢɟ 

ɌȻ, ɞɨɛɚɜɢɬɶ ɤ ɧɟɣ ɨɩɢɫɚɧɢɟ ɢ ɩɪɢɤɪɟɩɢɬɶ ɮɨɬɨ ɢ ɜɢɞɟɨ ɮɚɣɥɵ. ȼɵɛɨɪ ɚɞɪɟɫɚɬɚ 

ɡɚɹɜɤɢ ɞɨɥɠɟɧ ɨɫɭɳɟɫɬɜɥɹɬɶɫɹ ɚɜɬɨɦɚɬɢɱɟɫɤɢ; 

- ɩɨɥɶɡɨɜɚɬɟɥɶ ɞɨɥɠɟɧ ɢɦɟɬɶ ɜɨɡɦɨɠɧɨɫɬɶ ɪɟɞɚɤɬɢɪɨɜɚɬɶ ɡɚɹɜɤɢ, ɟɫɥɢ ɧɚ 

ɧɢɯ ɟɳɟ ɧɟ ɩɨɫɬɭɩɢɥ ɨɬɜɟɬ; 

- ɪɭɤɨɜɨɞɢɬɟɥɶ ɞɨɥɠɟɧ ɢɦɟɬɶ ɜɨɡɦɨɠɧɨɫɬɶ ɨɬɜɟɬɢɬɶ ɧɚ ɡɚɹɜɤɭ ɢ ɞɟɥɟɝɢɪɨ-

ɜɚɬɶ ɟɟ ɪɟɲɟɧɢɟ ɤɭɪɚɬɨɪɚɦ; 

- ɤɚɤ ɩɨɥɶɡɨɜɚɬɟɥɶ, ɬɚɤ ɢ ɪɭɤɨɜɨɞɢɬɟɥɶ ɞɨɥɠɧɵ ɜɢɞɟɬɶ ɫɩɢɫɨɤ ɜɫɟɯ ɡɚɹɜɨɤ, 

ɤɨɬɨɪɵɟ ɛɵɥɢ ɨɬɩɪɚɜɥɟɧɵ ɢɥɢ ɩɪɢɫɥɚɧɵ; 

- ɜɫɟ ɞɟɣɫɬɜɢɹ ɜ ɩɪɢɥɨɠɟɧɢɢ ɞɨɥɠɧɵ ɢɦɟɬɶ ɜɨɡɦɨɠɧɨɫɬɶ ɭɜɟɞɨɦɥɟɧɢɹ ɢɯ 

ɭɱɚɫɬɧɢɤɨɜ ɤɚɤ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɜ ɩɪɢɥɨɠɟɧɢɢ, ɬɚɤ ɢ ɩɨ ɷɥɟɤɬɪɨɧɧɨɣ ɩɨɱɬɟ. 

1.2.3 Ɍɪɟɛɨɜɚɧɢɹ ɤ ɯɪɚɧɟɧɢɸ 

Ⱦɨɥɠɧɨ ɛɵɬɶ ɩɪɟɞɭɫɦɨɬɪɟɧɨ ɯɪɚɧɟɧɢɟ ɜɫɟɯ ɞɚɧɧɵɯ ɩɨ ɧɚɪɭɲɟɧɢɹɦ ɬɟɯ-

ɧɢɤɢ ɛɟɡɨɩɚɫɧɨɫɬɢ ɧɚ ɫɟɪɜɟɪɟ ɧɟ ɦɟɧɟɟ ɝɨɞɚ. 

1.2.4 Ɇɨɞɟɥɶ ɞɚɧɧɵɯ 

ȼ ɩɪɨɟɤɬɟ ɛɭɞɭɬ ɢɫɩɨɥɶɡɨɜɚɧɵ ɫɥɟɞɭɸɳɢɟ ɫɭɳɧɨɫɬɢ ɦɨɞɟɥɢ ɞɚɧɧɵɯ: 

- User – ɩɪɟɞɫɬɚɜɥɹɟɬ ɩɨɥɶɡɨɜɚɬɟɥɹ; 
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- Auth – ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ ɚɭɬɟɧɬɢɮɢɤɚɰɢɢ ɢ ɚɜɬɨɪɢɡɚɰɢɢ; 

- Attachment – ɜɥɨɠɟɧɢɟ, ɩɪɢɤɪɟɩɥɟɧɧɨɟ ɤ ɡɚɹɜɤɟ (ɮɨɬɨ ɢɥɢ ɜɢɞɟɨ); 

- Application – ɡɚɹɜɤɚ ɨ ɧɚɪɭɲɟɧɢɢ ɌȻ. 

ɉɨɞɪɨɛɧɚɹ ɦɨɞɟɥɶ ɞɚɧɧɵɯ, ɫɨɞɟɪɠɚɳɚɹ ɩɨɥɹ ɫɭɳɧɨɫɬɟɣ, ɢɯ ɬɢɩɵ ɞɚɧɧɵɯ 

ɢ ɨɩɢɫɚɧɢɟ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɬɚɛɥɢɰɟ 1.  

Ɍɚɛɥɢɰɚ 1 - Ɇɨɞɟɥɶ ɞɚɧɧɵɯ 

ɋɭɳɧɨɫɬɶ 
ɉɨɥɹ 

ɇɚɡɜɚɧɢɟ Ɍɢɩ ɞɚɧɧɵɯ Ɉɩɢɫɚɧɢɟ 

User 

Id Integer ɂɞɟɧɬɢɮɢɤɚɬɨɪ 

RoleId Integer ɂɞɟɧɬɢɮɢɤɚɬɨɪ ɪɨɥɢ ɩɨɥɶɡɨɜɚɬɟɥɹ 

FirstName String ɂɦɹ 

LastName String Ɏɚɦɢɥɢɹ 

PersonnelNumber String Ɍɚɛɟɥɶɧɵɣ ɧɨɦɟɪ 

Email String Ⱥɞɪɟɫ ɷɥɟɤɬɪɨɧɧɨɣ ɩɨɱɬɵ 

Password String ɉɚɪɨɥɶ 

Role 
Id Integer ɂɞɟɧɬɢɮɢɤɚɬɨɪ 

Name String ɇɚɡɜɚɧɢɟ ɪɨɥɢ 

Application 

Id Integer ɂɞɟɧɬɢɮɢɤɚɬɨɪ 

UserId Integer ɂɞɟɧɬɢɮɢɤɚɬɨɪ ɩɨɥɶɡɨɜɚɬɟɥɹ 

ReplyId Integer ɂɞɟɧɬɢɮɢɤɚɬɨɪ ɨɬɜɟɬɚ 

Theme String Ɍɟɦɚ ɡɚɹɜɤɢ 

Message String Ɍɟɤɫɬ ɡɚɹɜɤɢ 

Status Integer 
ɋɬɚɬɭɫ ɡɚɹɜɤɢ: 
0 – ɧɟ ɪɚɫɫɦɨɬɪɟɧɚ; 
1 – ɨɬɜɟɱɟɧɚ; 

CreatedAt Date Ⱦɚɬɚ ɫɨɡɞɚɧɢɹ 

ModifiedAt Date Ⱦɚɬɚ ɢɡɦɟɧɟɧɢɹ 

Attachment 

Id Integer ɂɞɟɧɬɢɮɢɤɚɬɨɪ 

ApplicationId Integer ɂɞɟɧɬɢɮɢɤɚɬɨɪ ɡɚɹɜɤɢ 

Type Integer 
Ɍɢɩ: 
0 – ɮɨɬɨ; 
1 – ɜɢɞɟɨ. 

Url String Ⱥɞɪɟɫ ɞɨɫɬɭɩɚ ɤ ɜɥɨɠɟɧɢɸ 

ThumbnailUrl String Ⱥɞɪɟɫ ɞɨɫɬɭɩɚ ɤ ɦɢɧɢɚɬɸɪɟ 
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 1 

ɋɭɳɧɨɫɬɶ 
ɉɨɥɹ 

ɇɚɡɜɚɧɢɟ Ɍɢɩ ɞɚɧɧɵɯ Ɉɩɢɫɚɧɢɟ 

Reply 

Id Integer ɂɞɟɧɬɢɮɢɤɚɬɨɪ 

UserId Integer ɂɞɟɧɬɢɮɢɤɚɬɨɪ ɩɨɥɶɡɨɜɚɬɟɥɹ 

Message String Ɍɟɤɫɬ ɨɬɜɟɬɚ 

Danger Int 

ɍɪɨɜɟɧɶ ɨɩɚɫɧɨɫɬɢ: 
0 – ɥɟɝɤɢɣ; 
1 – ɫɪɟɞɧɢɣ; 
2 – ɬɹɠɟɥɵɣ; 

CreatedAt Date Ⱦɚɬɚ ɫɨɡɞɚɧɢɹ 

ModifiedAt Date Ⱦɚɬɚ ɢɡɦɟɧɟɧɢɹ 

Notification 

Id Integer ɂɞɟɧɬɢɮɢɤɚɬɨɪ 

UserId Integer ɂɞɟɧɬɢɮɢɤɚɬɨɪ ɩɨɥɶɡɨɜɚɬɟɥɹ 

ApplicationId Integer ɂɞɟɧɬɢɮɢɤɚɬɨɪ ɡɚɹɜɤɢ 

Type Integer 
Ɍɢɩ: 
0 – ɫɨɡɞɚɧɨ; 
1 – ɨɛɧɨɜɥɟɧɨ; 

ȼ ɝɪɚɮɢɱɟɫɤɨɦ ɮɨɪɦɚɬɟ ɦɨɞɟɥɶ ɞɚɧɧɵɯ ɦɨɠɧɨ ɩɨɫɦɨɬɪɟɬɶ ɧɚ ɪɢɫɭɧɤɟ 1. 

 
Ɋɢɫɭɧɨɤ 1 - Ɇɨɞɟɥɶ ɞɚɧɧɵɯ 
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Ⱦɚɧɧɵɟ, ɤɨɬɨɪɵɟ ɛɭɞɭɬ ɩɟɪɟɞɚɜɚɬɶɫɹ ɜ ɬɟɥɟ HTTP ɡɚɩɪɨɫɚ (body) ɩɪɢ ɨɛ-

ɪɚɳɟɧɢɢ ɤ ɫɟɪɜɟɪɭ ɨɬɨɛɪɚɠɟɧɵ ɜ ɬɚɛɥɢɰɟ 2. 

Ɍɚɛɥɢɰɚ 2 - ȼɢɞɵ ɬɟɥ HTTP ɡɚɩɪɨɫɨɜ ɤ ɫɟɪɜɟɪɭ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
Ɍɟɥɨ ɡɚɩɪɨɫɚ 

ɇɚɡɜɚɧɢɟ Ɍɢɩ ɞɚɧɧɵɯ 

SignInRequest 

last_name String 

personnel_number String 

password (ɧɟɨɛɹɡɚɬɟɥɶɧɨ) String 

client_id String 

RefreshTokenRequest 
refresh_token String 

client_id String 

UpdatePasswordRequest password String 

RecoverPasswordRequest 
last_name String 

personnel_number String 

CreateApplicationRequest 

theme String 

message String 

files Ɇɚɫɫɢɜ Multipart 

UpdateApplicationRequest 

id Integer 

theme String 

message String 

files Ɇɚɫɫɢɜ Multipart 

CreateReplyRequest 

application_id Integer 

message String 

danger Integer 

UpdateReplyRequest 

reply_id Integer 

message String 

danger Integer 

Ⱦɚɧɧɵɟ, ɤɨɬɨɪɵɟ ɛɭɞɭɬ ɩɟɪɟɞɚɜɚɬɶɫɹ ɜ ɬɟɥɟ HTTP ɨɬɜɟɬɚ (body) ɩɪɢ ɨɛɪɚ-

ɳɟɧɢɢ ɤ ɫɟɪɜɟɪɭ ɨɬɨɛɪɚɠɟɧɵ ɜ ɬɚɛɥɢɰɟ 3. 

Ɍɚɛɥɢɰɚ 3 - ȼɢɞɵ ɬɟɥ HTTP ɨɬɜɟɬɨɜ ɫɟɪɜɟɪɚ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
Ɍɟɥɨ ɨɬɜɟɬɚ 

ɇɚɡɜɚɧɢɟ Ɍɢɩ ɞɚɧɧɵɯ 

AuthResponse 

access_token String 

refresh_token String 

role Integer 
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 3 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
Ɍɟɥɨ ɨɬɜɟɬɚ 

ɇɚɡɜɚɧɢɟ Ɍɢɩ ɞɚɧɧɵɯ 

UserResponse 

id Integer 

first_name String 

last_name String 

email String 

role Integer 

ApplicationResponse 

id Integer 

user_id Integer 

reply_id Integer 

theme String 

message String 

status String 

created_at Date 

modified_at Date 

AttachmentResponse 

id Integer 

application_id Integer 

type Integer 

url String 

thumbnail_url String 

ReplyResponse 

id Integer 

user_id Integer 

message String 

danger Integer 

created_at Integer 

modified_at Integer 

NotificationResponse 

id Integer 

application_id Integer 

type Integer 

StatisticsResponse 

applications_number Integer 

replies_number Integer 

danger_average Integer 

date Date 

 

ȼ ɬɚɛɥɢɰɟ 4 ɩɪɟɞɫɬɚɜɥɟɧɵ ɜɨɡɦɨɠɧɵɟ ɡɚɩɪɨɫɵ ɤ ɫɟɪɜɟɪɭ ɫ ɭɤɚɡɚɧɢɟɦ ɩɭɬɢ, 

ɬɢɩɚ ɡɚɩɪɨɫɚ, ɟɝɨ ɤɪɚɬɤɨɝɨ ɨɩɢɫɚɧɢɹ, ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɚɜɬɨɪɢɡɚɰɢɢ ɢ ɜɢɞɨɜ ɬɟɥ 
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HTTP ɡɚɩɪɨɫɚ ɢ ɨɬɜɟɬɚ (ɞɥɹ ɩɨɞɪɨɛɧɨɣ ɢɧɮɨɪɦɚɰɢɢ ɨ ɧɢɯ ɫɦ. ɩɪɟɞɵɞɭɳɢɟ ɬɚɛ-

ɥɢɰɵ). 

Ɍɚɛɥɢɰɚ 4 - ȼɨɡɦɨɠɧɵɟ ɡɚɩɪɨɫɵ ɤ ɫɟɪɜɟɪɭ 

ɉɭɬɶ 
Ɍɢɩ 

ɡɚɩɪɨɫɚ 

Ⱥɜɬɨ-

ɪɢɡɚ-

ɰɢɹ 

GET ɩɚɪɚɦɟɬɪɵ 
Ɍɟɥɨ HTTP ɡɚ-

ɩɪɨɫɚ 

Ɍɟɥɨ HTTP ɨɬ-

ɜɟɬɚ 
Ɉɩɢɫɚɧɢɟ ɡɚɩɪɨɫɚ 

ɉɚɪɚ-

ɦɟɬɪ 

Ɍɢɩ ɞɚɧ-

ɧɵɯ 

api/auth/signin POST - - SignInRequest AuthResponse 

Ⱥɭɬɟɧɬɢɮɢɰɢɪɨ-

ɜɚɬɶ ɩɨɥɶɡɨɜɚɬɟɥɹ 

ɩɨ ɩɟɪɫɨɧɚɥɶɧɨɦɭ 

ɧɨɦɟɪɭ 

api/auth/re-

freshtoken 
POST - - 

RefreshToken-

Request 
AuthResponse 

ɉɨɞɥɢɬɶ ɬɨɤɟɧ ɚɜ-

ɬɨɪɢɡɚɰɢɢ 

api/auth/pass-

word 
PUT + - 

UpdatePass-

wordRequest 
- 

ɋɦɟɧɢɬɶ ɢɥɢ ɭɫɬɚ-

ɧɨɜɢɬɶ ɩɚɪɨɥɶ 

api/auth/recover-

password 
POST - - 

RecoverPass-

wordRequest 
- 

ȼɨɫɫɬɚɧɨɜɢɬɶ ɩɚ-

ɪɨɥɶ ɱɟɪɟɡ ɷɥɟɤ-

ɬɪɨɧɧɭɸ ɩɨɱɬɭ 

api/users/{id} GET + id Integer - UserResponse 
ɉɨɥɭɱɢɬɶ ɞɚɧɧɵɟ ɨ 

ɩɨɥɶɡɨɜɚɬɟɥɟ 

api/applications GET + 

page Integer 

- 
Ɇɚɫɫɢɜ Appli-

cationResponse 

ɉɨɥɭɱɢɬɶ ɫɩɢɫɨɤ 

ɡɚɹɜɨɤ ɨ ɧɚɪɭɲɟɧɢɢ 

ɌȻ 

per_page Integer 

query String 

api/applica-

tions/{id} 
GET + id Integer - 

ApplicationRe-

sponse 

ɉɨɥɭɱɢɬɶ ɞɚɧɧɵɟ 

ɡɚɹɜɤɢ ɨ ɤɨɧɤɪɟɬ-

ɧɨɣ ɡɚɹɜɤɟ 

api/applications 

POST 

(multi-

part/for

m-data) 

+ - 
CreateApplica-

tionRequest 

ApplicationRe-

sponse 

ɋɨɡɞɚɬɶ ɧɨɜɭɸ ɡɚ-

ɹɜɤɭ 

api/applications 

PUT 

(multi-

part/for

m-data) 

+ - 
UpdateApplica-

tionRequest 

ApplicationRes

ponse 

Ɋɟɞɚɤɬɢɪɨɜɚɬɶ ɡɚ-

ɹɜɤɭ 

api/applica-

tions/{id}/attach-

ments 

GET + id Integer - 
Ɇɚɫɫɢɜ Attach-

mentResponse 

ɉɨɥɭɱɢɬɶ ɫɩɢɫɨɤ 

ɜɥɨɠɟɧɢɣ 
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 4 

ɉɭɬɶ 
Ɍɢɩ 

ɡɚɩɪɨɫɚ 

Ⱥɜɬɨ-

ɪɢɡɚ-

ɰɢɹ 

GET ɩɚɪɚɦɟɬɪɵ 
Ɍɟɥɨ HTTP ɡɚ-

ɩɪɨɫɚ 

Ɍɟɥɨ HTTP ɨɬ-

ɜɟɬɚ 
Ɉɩɢɫɚɧɢɟ ɡɚɩɪɨɫɚ ɉɚɪɚ-

ɦɟɬɪ 

Ɍɢɩ ɞɚɧ-

ɧɵɯ 

api/attach-

ments/{id} 
GET + id Integer - 

AttachmentRe-

sponse 

ɉɨɥɭɱɢɬɶ ɞɚɧɧɵɟ ɨ 

ɜɥɨɠɟɧɢɢ 

api/attach-

ments/{id} 

DE-

LETE 
+ id Integer - - ɍɞɚɥɢɬɶ ɜɥɨɠɟɧɢɟ 

api/replies/{id} GET + id Integer - ReplyResponse 
ɉɨɥɭɱɢɬɶ ɞɚɧɧɵɟ 

ɨɛ ɨɬɜɟɬɟ ɧɚ ɡɚɹɜɤɭ 

api/replies POST + - 
ɋreateReplyRe

quest 
ReplyResponse 

Ⱦɨɛɚɜɢɬɶ ɨɬɜɟɬ ɧɚ 

ɡɚɹɜɤɭ 

api/replies PUT + - 

Up-

dateReplyRe-

quest 

ReplyResponse 
Ɋɟɞɚɤɬɢɪɨɜɚɬɶ ɨɬ-

ɜɟɬ ɧɚ ɡɚɹɜɤɭ 

api/notifications GET + - - 
Ɇɚɫɫɢɜ Notifi-

cationResponse 

ɉɨɥɭɱɢɬɶ ɫɩɢɫɨɤ 

ɭɜɟɞɨɦɥɟɧɢɣ 

api/statistics GET + 
year Integer 

- 
Ɇɚɫɫɢɜ Statis-

ticsReponse 

ɉɨɥɭɱɢɬɶ ɫɬɚɬɢ-

ɫɬɢɤɭ month Integer 

Ʉɨɞɵ ɜɨɡɦɨɠɧɵɯ HTTP ɨɬɜɟɬɨɜ: 

- 200 – ɜɨɡɜɪɚɳɚɟɬɫɹ ɩɪɢ ɤɚɠɞɨɦ ɭɫɩɟɲɧɨɦ ɡɚɩɪɨɫɟ; 

- 400 – ɜɨɡɜɪɚɳɚɟɬɫɹ ɩɪɢ ɧɟɜɟɪɧɨɦ ɡɚɩɪɨɫɟ, ɫɮɨɪɦɢɪɨɜɚɧɧɵɦ ɤɥɢɟɧɬɨɦ; 

- 401 – ɜɨɡɜɪɚɳɚɟɬɫɹ, ɟɫɥɢ ɩɨɥɶɡɨɜɚɬɟɥɶ ɧɟ ɚɜɬɨɪɢɡɨɜɚɧ; 

- 403 – ɜɨɡɜɪɚɳɚɟɬɫɹ, ɟɫɥɢ ɭɪɨɜɟɧɶ ɞɨɫɬɭɩɚ ɩɨɥɶɡɨɜɚɬɟɥɹ ɧɟɞɨɫɬɚɬɨɱɟɧ; 

1.2.5 ɉɟɪɫɩɟɤɬɢɜɵ ɪɚɡɜɢɬɢɹ 

ɉɪɢ ɪɚɡɪɚɛɨɬɤɟ ɜɟɛ-ɫɟɪɜɢɫɚ ɧɟɨɛɯɨɞɢɦɨ ɩɪɟɞɭɫɦɨɬɪɟɬɶ ɜɨɡɦɨɠɧɨɫɬɶ ɛɭ-

ɞɭɳɟɣ ɢɧɬɟɝɪɚɰɢɢ ɤɚɤ ɤɥɢɟɧɬɨɜ ɢɧɵɯ ɦɨɛɢɥɶɧɵɯ Ɉɋ, ɬɚɤ ɢ ɜɟɛ-ɫɚɣɬɚ. 
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2 Ɍɟɨɪɟɬɢɱɟɫɤɚɹ ɱɚɫɬɶ 

2.1 ɂɧɬɟɝɪɢɪɨɜɚɧɧɵɟ ɫɪɟɞɵ ɪɚɡɪɚɛɨɬɤɢ 

IntelliJ IDEA — ɢɧɬɟɝɪɢɪɨɜɚɧɧɚɹ ɫɪɟɞɚ ɪɚɡɪɚɛɨɬɤɢ ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟ-

ɱɟɧɢɹ ɞɥɹ ɦɧɨɝɢɯ ɹɡɵɤɨɜ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ, ɜ ɱɚɫɬɧɨɫɬɢ Java, JavaScript, Python, 

ɪɚɡɪɚɛɨɬɚɧɧɚɹ ɤɨɦɩɚɧɢɟɣ JetBrains [1]. 

ɉɟɪɜɚɹ ɜɟɪɫɢɹ ɩɨɹɜɢɥɚɫɶ ɜ ɹɧɜɚɪɟ 2001 ɝɨɞɚ ɢ ɛɵɫɬɪɨ ɩɪɢɨɛɪɟɥɚ ɩɨɩɭɥɹɪ-

ɧɨɫɬɶ ɤɚɤ ɩɟɪɜɚɹ ɫɪɟɞɚ ɞɥɹ Java ɫ ɲɢɪɨɤɢɦ ɧɚɛɨɪɨɦ ɢɧɬɟɝɪɢɪɨɜɚɧɧɵɯ ɢɧɫɬɪɭ-

ɦɟɧɬɨɜ ɞɥɹ ɪɟɮɚɤɬɨɪɢɧɝɚ, ɤɨɬɨɪɵɟ ɩɨɡɜɨɥɹɥɢ ɩɪɨɝɪɚɦɦɢɫɬɚɦ ɛɵɫɬɪɨ ɪɟɨɪɝɚɧɢ-

ɡɨɜɵɜɚɬɶ ɢɫɯɨɞɧɵɟ ɬɟɤɫɬɵ ɩɪɨɝɪɚɦɦ. Ⱦɢɡɚɣɧ ɫɪɟɞɵ ɨɪɢɟɧɬɢɪɨɜɚɧ ɧɚ ɩɪɨɞɭɤɬɢɜ-

ɧɨɫɬɶ ɪɚɛɨɬɵ ɩɪɨɝɪɚɦɦɢɫɬɨɜ, ɩɨɡɜɨɥɹɹ ɫɤɨɧɰɟɧɬɪɢɪɨɜɚɬɶɫɹ ɧɚ ɮɭɧɤɰɢɨɧɚɥɶɧɵɯ 

ɡɚɞɚɱɚɯ, ɜ ɬɨ ɜɪɟɦɹ ɤɚɤ IntelliJ IDEA ɛɟɪёɬ ɧɚ ɫɟɛɹ ɜɵɩɨɥɧɟɧɢɟ ɪɭɬɢɧɧɵɯ ɨɩɟɪɚ-

ɰɢɣ. 

ɇɚɱɢɧɚɹ ɫ ɲɟɫɬɨɣ ɜɟɪɫɢɢ ɩɪɨɞɭɤɬɚ IntelliJ IDEA ɩɪɟɞɨɫɬɚɜɥɹɟɬ ɢɧɬɟɝɪɢɪɨ-

ɜɚɧɧɵɣ ɢɧɫɬɪɭɦɟɧɬɚɪɢɣ ɞɥɹ ɪɚɡɪɚɛɨɬɤɢ ɝɪɚɮɢɱɟɫɤɨɝɨ ɩɨɥɶɡɨɜɚɬɟɥɶɫɤɨɝɨ ɢɧɬɟɪ-

ɮɟɣɫɚ. ɋɪɟɞɢ ɩɪɨɱɢɯ ɜɨɡɦɨɠɧɨɫɬɟɣ, ɫɪɟɞɚ ɯɨɪɨɲɨ ɫɨɜɦɟɫɬɢɦɚ ɫɨ ɦɧɨɝɢɦɢ ɩɨ-

ɩɭɥɹɪɧɵɦɢ ɫɜɨɛɨɞɧɵɦɢ ɢɧɫɬɪɭɦɟɧɬɚɦɢ ɪɚɡɪɚɛɨɬɱɢɤɨɜ, ɬɚɤɢɦɢ ɤɚɤ CVS, 

Subversion, Apache Ant, Maven ɢ JUnit. ȼ ɮɟɜɪɚɥɟ 2007 ɝɨɞɚ ɪɚɡɪɚɛɨɬɱɢɤɢ IntelliJ 

ɚɧɨɧɫɢɪɨɜɚɥɢ ɪɚɧɧɸɸ ɜɟɪɫɢɸ ɩɥɚɝɢɧɚ ɞɥɹ ɩɨɞɞɟɪɠɤɢ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ ɧɚ 

ɹɡɵɤɟ Ruby. 

ɇɚɱɢɧɚɹ ɫ ɜɟɪɫɢɢ 9.0, ɫɪɟɞɚ ɞɨɫɬɭɩɧɚ ɜ ɞɜɭɯ ɪɟɞɚɤɰɢɹɯ: Community Edition 

ɢ Ultimate Edition. Community Edition ɹɜɥɹɟɬɫɹ ɩɨɥɧɨɫɬɶɸ ɫɜɨɛɨɞɧɨɣ ɜɟɪɫɢɟɣ, 

ɞɨɫɬɭɩɧɨɣ ɩɨɞ ɥɢɰɟɧɡɢɟɣ Apache 2.0, ɜ ɧɟɣ ɪɟɚɥɢɡɨɜɚɧɚ ɩɨɥɧɚɹ ɩɨɞɞɟɪɠɤɚ Java 

SE, Groovy, Scala, ɚ ɬɚɤɠɟ ɢɧɬɟɝɪɚɰɢɹ ɫ ɧɚɢɛɨɥɟɟ ɩɨɩɭɥɹɪɧɵɦɢ ɫɢɫɬɟɦɚɦɢ ɭɩɪɚɜ-

ɥɟɧɢɹ ɜɟɪɫɢɹɦɢ. ȼ ɪɟɞɚɤɰɢɢ Ultimate Edition, ɞɨɫɬɭɩɧɨɣ ɩɨɞ ɤɨɦɦɟɪɱɟɫɤɨɣ ɥɢ-

ɰɟɧɡɢɟɣ, ɪɟɚɥɢɡɨɜɚɧɚ ɩɨɞɞɟɪɠɤɚ Java EE, UML-ɞɢɚɝɪɚɦɦ, ɩɨɞɫɱёɬ ɩɨɤɪɵɬɢɹ 

ɤɨɞɚ, ɚ ɬɚɤɠɟ ɩɨɞɞɟɪɠɤɚ ɞɪɭɝɢɯ ɫɢɫɬɟɦ ɭɩɪɚɜɥɟɧɢɹ ɜɟɪɫɢɹɦɢ, ɹɡɵɤɨɜ ɢ ɮɪɟɣɦ-

ɜɨɪɤɨɜ. 

ɉɨɞɞɟɪɠɢɜɚɟɬ ɤɚɤ Java, ɬɚɤ ɢ Kotlin. ɂɧɬɟɪɮɟɣɫ ɫɦ. ɧɚ ɪɢɫɭɧɤɟ 2. 
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Ɋɢɫɭɧɨɤ 2 - ɂɧɬɟɪɮɟɣɫ ɫɪɟɞɵ ɪɚɡɪɚɛɨɬɤɢ IntelliJ IDEA 

Android Studio — ɷɬɨ ɢɧɬɟɝɪɢɪɨɜɚɧɧɚɹ ɫɪɟɞɚ ɪɚɡɪɚɛɨɬɤɢ (IDE) ɞɥɹ ɪɚɛɨɬɵ 

ɫ ɩɥɚɬɮɨɪɦɨɣ Android, ɚɧɨɧɫɢɪɨɜɚɧɧɚɹ 16 ɦɚɹ 2013 ɝɨɞɚ ɧɚ ɤɨɧɮɟɪɟɧɰɢɢ Google 

I/O. 

IDE ɧɚɯɨɞɢɥɚɫɶ ɜ ɫɜɨɛɨɞɧɨɦ ɞɨɫɬɭɩɟ ɧɚɱɢɧɚɹ ɫ ɜɟɪɫɢɢ 0.1, ɨɩɭɛɥɢɤɨɜɚɧ-

ɧɨɣ ɜ ɦɚɟ 2013, ɚ ɡɚɬɟɦ ɩɟɪɟɲɥɚ ɜ ɫɬɚɞɢɸ ɛɟɬɚ-ɬɟɫɬɢɪɨɜɚɧɢɹ, ɧɚɱɢɧɚɹ ɫ ɜɟɪɫɢɢ 

0.8, ɤɨɬɨɪɚɹ ɛɵɥɚ ɜɵɩɭɳɟɧɚ ɜ ɢɸɧɟ 2014 ɝɨɞɚ. ɉɟɪɜɚɹ ɫɬɚɛɢɥɶɧɚɹ ɜɟɪɫɢɹ 1.0 

ɛɵɥɚ ɜɵɩɭɳɟɧɚ ɜ ɞɟɤɚɛɪɟ 2014 ɝɨɞɚ, ɬɨɝɞɚ ɠɟ ɩɪɟɤɪɚɬɢɥɚɫɶ ɩɨɞɞɟɪɠɤɚ ɩɥɚɝɢɧɚ 

Android Development Tools (ADT) ɞɥɹ Eclipse. 

Android Studio, ɨɫɧɨɜɚɧɧɚɹ ɧɚ ɩɪɨɝɪɚɦɦɧɨɦ ɨɛɟɫɩɟɱɟɧɢɢ IntelliJ IDEA ɨɬ 

ɤɨɦɩɚɧɢɢ JetBrains, - ɨɮɢɰɢɚɥɶɧɨɟ ɫɪɟɞɫɬɜɨ ɪɚɡɪɚɛɨɬɤɢ Android ɩɪɢɥɨɠɟɧɢɣ. 

Ⱦɚɧɧɚɹ ɫɪɟɞɚ ɪɚɡɪɚɛɨɬɤɢ ɞɨɫɬɭɩɧɚ ɞɥɹ Windows, OS X ɢ Linux. 17 ɦɚɹ 2017, ɧɚ 

ɟɠɟɝɨɞɧɨɣ ɤɨɧɮɟɪɟɧɰɢɢ Google I/O, Google ɚɧɨɧɫɢɪɨɜɚɥ ɹɡɵɤ Kotlin, ɢɫɩɨɥɶɡɭ-

ɟɦɵɣ ɜ Android Studio, ɨɮɢɰɢɚɥɶɧɵɦ ɹɡɵɤɨɦ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ ɞɥɹ ɩɥɚɬɮɨɪɦɵ 

Android ɜ ɞɨɛɚɜɥɟɧɢɟ ɤ Java ɢ ɋ++. 

ɂɧɬɟɪɮɟɣɫ ɫɦ. ɧɚ ɪɢɫɭɧɤɟ 3. 
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Ɋɢɫɭɧɨɤ 3 - ɂɧɬɟɪɮɟɣɫ ɫɪɟɞɵ ɪɚɡɪɚɛɨɬɤɢ Android Studio 

2.2 Ɏɭɧɤɰɢɨɧɚɥɶɧɨɟ ɪɟɚɤɬɢɜɧɨɟ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɟ 

Ʉɚɤ ɢɡɜɟɫɬɧɨ, ɦɨɛɢɥɶɧɵɟ ɩɪɢɥɨɠɟɧɢɹ ɩɨ ɫɜɨɟɣ ɩɪɢɪɨɞɟ ɹɜɥɹɸɬɫɹ ɞɨɫɬɚ-

ɬɨɱɧɨ ɫɥɨɠɧɵɦɢ ɩɪɨɝɪɚɦɦɚɦɢ ɫ ɛɨɥɶɲɢɦ ɤɨɥɢɱɟɫɬɜɨɦ ɡɚɩɭɬɚɧɧɨɣ ɢ ɫɥɨɠɧɨɣ 

ɫɨɛɵɬɢɣɧɨɣ ɥɨɝɢɤɢ. Ⱦɚɧɧɵɣ ɮɚɤɬ ɩɨɪɨɠɞɚɟɬ ɨɝɪɨɦɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɩɪɨɛɥɟɦ ɩɪɢ 

ɪɚɡɪɚɛɨɬɤɟ ɢ ɞɚɥɶɧɟɣɲɟɣ ɩɨɞɞɟɪɠɤɢ ɩɪɨɝɪɚɦɦɵ. ɗɬɢ ɩɪɨɛɥɟɦɵ ɦɨɠɧɨ ɜ ɤɚɤɨɣ-

ɬɨ ɫɬɟɩɟɧɢ ɫɜɟɫɬɢ ɧɚ ɧɟɬ, ɢɫɩɨɥɶɡɭɹ ɩɨɞɯɨɞ ɮɭɧɤɰɢɨɧɚɥɶɧɨɝɨ ɪɟɚɤɬɢɜɧɨɝɨ ɩɪɨ-

ɝɪɚɦɦɢɪɨɜɚɧɢɹ [2, ɫ.2]. 

Ɏɭɧɤɰɢɨɧɚɥɶɧɨɟ ɪɟɚɤɬɢɜɧɨɟ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɟ (FRP) –  ɷɬɨ ɨɫɨɛɵɣ ɦɟɬɨɞ 

ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ, ɭɥɭɱɲɚɸɳɢɣ ɤɨɞ ɜ ɬɨɣ ɨɛɥɚɫɬɢ, ɤɨɬɨɪɚɹ ɹɜɥɹɟɬɫɹ ɬɢɩɢɱɧɵɦ 

ɢɫɬɨɱɧɢɤɨɦ ɫɥɨɠɧɨɫɬɢ (ɚ ɡɧɚɱɢɬ ɢ ɛɚɝɨɜ) – ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɟ ɫɨɛɵɬɢɣ. 

FRP ɦɨɠɟɬ ɛɵɬɶ ɪɚɫɫɦɨɬɪɟɧ ɫ ɪɚɡɧɵɯ ɬɨɱɟɤ ɡɪɟɧɢɹ, ɤɚɤ: 

- ɡɚɦɟɧɚ ɲɢɪɨɤɨ ɢɫɩɨɥɶɡɭɟɦɨɦɭ ɩɚɬɬɟɪɧɭ "ɧɚɛɥɸɞɚɬɟɥɶ", ɬɚɤ ɠɟ ɢɡɜɟɫɬ-

ɧɨɦɭ ɤɚɤ ɫɥɭɲɚɬɟɥɢ ɢ ɤɨɥɥɛɷɤɢ; 

- ɤɨɦɩɨɧɭɟɦɵɣ, ɦɨɞɭɥɶɧɵɣ ɫɩɨɫɨɛ ɧɚɩɢɫɚɧɢɹ ɫɨɛɵɬɢɣɧɨɣ ɥɨɝɢɤɢ; 

- ɢɧɨɣ ɫɩɨɫɨɛ ɦɵɲɥɟɧɢɹ: ɩɪɨɝɪɚɦɦɚ - ɷɬɨ ɪɟɚɤɰɢɹ ɧɚ ɜɜɨɞ, ɥɢɛɨ ɩɨɬɨɤ ɞɚɧ-

ɧɵɯ; 

- ɱɬɨ-ɬɨ, ɱɬɨ ɩɪɢɜɧɨɫɢɬ ɩɨɪɹɞɨɤ ɜ ɭɩɪɚɜɥɟɧɢɟ ɫɨɫɬɨɹɧɢɟɦ ɩɪɨɝɪɚɦɦɵ; 
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- ɧɟɱɬɨ ɮɭɧɞɚɦɟɧɬɚɥɶɧɨɟ: ɫɭɳɟɫɬɜɭɟɬ ɦɧɟɧɢɟ, ɱɬɨ ɤɚɠɞɵɣ, ɤɬɨ ɪɟɲɚɟɬ 

ɩɪɨɛɥɟɦɵ ɫ ɩɨɦɨɳɶɸ ɩɚɬɬɟɪɧɚ "ɧɚɛɥɸɞɚɬɟɥɶ", ɪɚɧɨ ɢɥɢ ɩɨɡɞɧɨ ɢɡɨɛɪɟɬɟɬ FRP; 

- ɥɟɝɤɨɜɟɫɧɚɹ ɩɪɨɝɪɚɦɦɧɚɹ ɛɢɛɥɢɨɬɟɤɚ ɞɥɹ ɫɬɚɧɞɚɪɬɧɨɝɨ ɹɡɵɤɚ ɩɪɨɝɪɚɦ-

ɦɢɪɨɜɚɧɢɹ; 

- ɩɨɥɧɨɰɟɧɧɵɣ ɜɫɬɪɚɢɜɚɟɦɵɣ ɹɡɵɤ ɞɥɹ ɥɨɝɢɤɢ ɫɨɫɬɨɹɧɢɣ. 

Ɋɟɚɤɬɢɜɧɨɟ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɟ - ɲɢɪɨɤɢɣ ɬɟɪɦɢɧ, ɨɡɧɚɱɚɸɳɢɣ, ɱɬɨ ɩɪɨ-

ɝɪɚɦɦɚ:  

- ɨɫɧɨɜɚɧɚ ɧɚ ɫɨɛɵɬɢɹɯ;  

- ɞɟɣɫɬɜɭɟɬ ɜ ɨɬɜɟɬ ɧɚ ɜɜɨɞ; 

- ɪɚɫɫɦɚɬɪɢɜɚɟɬɫɹ ɤɚɤ ɩɨɬɨɤ ɞɚɧɧɵɯ, ɚ ɧɟ ɬɪɚɞɢɰɢɨɧɧɵɣ ɩɨɬɨɤ ɭɩɪɚɜɥɟɧɢɹ. 

ɋɨɝɥɚɫɧɨ ɦɚɧɢɮɟɫɬɭ ɪɟɚɤɬɢɜɧɨɝɨ ɩɨɞɯɨɞɚ [3], ɪɟɚɤɬɢɜɧɵɟ ɫɢɫɬɟɦɵ 

ɞɨɥɠɧɵ ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ ɩɪɢɧɰɢɩɚɦ: 

- ɨɬɡɵɜɱɢɜɨɫɬɢ: ɫɢɫɬɟɦɚ, ɩɨ ɜɨɡɦɨɠɧɨɫɬɢ, ɞɨɥɠɧɚ ɪɟɚɝɢɪɨɜɚɬɶ ɫɜɨɟɜɪɟ-

ɦɟɧɧɨ. Ɉɬɤɥɢɤ ɞɨɥɠɟɧ ɛɵɬɶ ɛɵɫɬɪɵɦ ɢ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɵɦ, ɱɬɨ ɭɩɪɨɳɚɟɬ ɨɛɪɚ-

ɛɨɬɤɭ ɨɲɢɛɨɤ ɢ ɩɨɜɵɲɚɟɬ ɞɨɜɟɪɢɟ ɩɨɥɶɡɨɜɚɬɟɥɟɣ ɤ ɩɪɨɞɭɤɬɭ; 

- ɭɫɬɨɣɱɢɜɨɫɬɢ: ɞɚɠɟ ɩɪɢ ɫɛɨɟ, ɫɢɫɬɟɦɚ ɞɨɥɠɧɚ ɛɵɬɶ ɨɬɡɵɜɱɢɜɨɣ. ɍɫɬɨɣ-

ɱɢɜɨɫɬɶ ɞɨɫɬɢɝɚɟɬɫɹ ɡɚ ɫɱɟɬ ɪɟɩɥɢɤɚɰɢɢ, ɚɜɬɨɧɨɦɧɨɫɬɢ, ɢɡɨɥɹɰɢɢ ɢ ɞɟɥɟɝɢɪɨɜɚ-

ɧɢɹ. ȼɫɟ ɱɚɫɬɢ ɫɢɫɬɟɦɵ ɞɨɥɠɧɵ ɜɨɫɫɬɚɧɚɜɥɢɜɚɬɶɫɹ ɛɟɡ ɭɳɟɪɛɚ ɞɥɹ ɫɚɦɨɣ ɫɢ-

ɫɬɟɦɵ. Ɂɚ ɜɨɫɫɬɚɧɨɜɥɟɧɢɟ ɤɨɦɩɨɧɟɧɬ ɨɬɜɟɱɚɟɬ ɞɪɭɝɨɣ (ɜɧɟɲɧɢɣ) ɤɨɦɩɨɧɟɧɬ; 

- ɷɥɚɫɬɢɱɧɨɫɬɢ: ɫɢɫɬɟɦɚ ɞɨɥɠɧɚ ɛɵɬɶ ɨɬɡɵɜɱɢɜɨɣ ɩɪɢ ɥɸɛɨɣ ɧɚɝɪɭɡɤɟ. Ɋɟ-

ɚɤɬɢɜɧɵɟ ɫɢɫɬɟɦɵ ɦɨɝɭɬ ɪɟɚɝɢɪɨɜɚɬɶ ɧɚ ɢɡɦɟɧɟɧɢɟ ɫɤɨɪɨɫɬɢ ɜɜɨɞɚ, ɩɭɬɟɦ ɭɜɟ-

ɥɢɱɟɧɢɹ ɢɥɢ ɭɦɟɧɶɲɟɧɢɹ ɢɫɩɨɥɶɡɭɟɦɵɯ ɪɟɫɭɪɫɨɜ. ɋɢɫɬɟɦɵ ɨɛɟɫɩɟɱɢɜɚɸɬ ɷɥɚ-

ɫɬɢɱɧɨɫɬɶ, ɢɫɩɨɥɶɡɭɹ ɦɚɫɲɬɚɛɢɪɭɸɳɢɟ ɚɥɝɨɪɢɬɦɵ ɢ ɫɢɥɶɧɵɟ ɫɬɨɪɨɧɵ ɢɫɩɨɥɶ-

ɡɭɟɦɵɯ ɩɥɚɬɮɨɪɦ; 

- ɨɪɢɟɧɬɢɪɨɜɚɧɧɨɫɬɢ ɧɚ ɫɨɨɛɳɟɧɢɹ: ɪɟɚɤɬɢɜɧɵɟ ɫɢɫɬɟɦɵ ɩɨɥɚɝɚɸɬɫɹ ɧɚ 

ɚɫɢɧɯɪɨɧɧɭɸ ɩɟɪɟɞɚɱɭ ɫɨɨɛɳɟɧɢɣ, ɞɥɹ ɪɚɡɝɪɚɧɢɱɟɧɢɹ ɤɨɦɩɨɧɟɧɬ ɢ ɨɛɟɫɩɟɱɟɧɢɹ 

ɫɥɚɛɨɣ ɫɜɹɡɚɧɧɨɫɬɢ, ɢɡɨɥɹɰɢɢ ɢ ɩɪɨɡɪɚɱɧɨɫɬɢ. ɗɬɨ ɩɨɡɜɨɥɹɟɬ ɭɩɪɚɜɥɹɬɶ ɧɚɝɪɭɡ-

ɤɨɣ ɢ ɤɨɧɬɪɨɥɢɪɨɜɚɬɶ ɩɨɬɨɤ ɫɨɛɵɬɢɣ. ɇɟɛɥɨɤɢɪɭɸɳɢɟ ɫɜɹɡɢ ɩɨɡɜɨɥɹɸɬ ɩɨɬɪɟɛ-

ɥɹɬɶ ɪɟɫɭɪɫɵ ɬɨɥɶɤɨ ɜɨ ɜɪɟɦɹ ɚɤɬɢɜɧɨɫɬɢ, ɫɧɢɠɚɹ ɨɛɳɭɸ ɧɚɝɪɭɡɤɭ.  
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2.2.1 ɋɪɚɜɧɟɧɢɟ ɫɨ ɫɥɭɲɚɬɟɥɹɦɢ ɢ ɤɨɥɥɛɷɤɚɦɢ 

ɍ ɫɥɭɲɚɬɟɥɟɣ ɢ ɤɨɥɥɛɷɤɨɜ ɟɫɬɶ ɦɧɨɠɟɫɬɜɨ ɧɟɞɨɫɬɚɬɤɨɜ, ɤɨɬɨɪɵɯ ɧɟ ɢɦɟɟɬ 

FRP. Ɉɧɢ ɡɚɤɥɸɱɚɸɬɫɹ ɜ ɫɥɟɞɭɸɳɟɦ: 

- ɧɟɩɪɟɞɫɤɚɡɭɟɦɵɣ ɩɨɪɹɞɨɤ – ɜ ɫɥɨɠɧɨɣ ɫɟɬɢ ɫɥɭɲɚɬɟɥɟɣ, ɩɨɪɹɞɨɤ, ɜ ɤɨɬɨ-

ɪɨɦ ɩɪɢɯɨɞɹɬ ɫɨɛɵɬɢɹ ɦɨɠɟɬ ɡɚɜɢɫɟɬɶ ɨɬ ɩɨɪɹɞɤɚ, ɜ ɤɨɬɨɪɨɦ ɜɵ ɡɚɪɟɝɢɫɬɪɢɪɨ-

ɜɚɥɢ ɫɥɭɲɚɬɟɥɟɣ, ɱɬɨ ɦɨɠɟɬ ɛɵɬɶ ɤɪɢɬɢɱɧɵɦ. ȼ FRP ɧɟɜɚɠɧɨ ɜ ɤɚɤɨɦ ɩɨɪɹɞɤɟ 

ɨɛɪɚɛɚɬɵɜɚɸɬɫɹ ɫɨɛɵɬɢɹ, ɩɨɬɨɦɭ ɱɬɨ ɷɬɨ ɧɢɤɚɤ ɧɟ ɨɬɫɥɟɠɢɜɚɟɬɫɹ; 

- ɩɪɨɩɭɳɟɧɧɨɟ ɩɟɪɜɨɟ ɫɨɛɵɬɢɟ – ɫɥɨɠɧɨ ɝɚɪɚɧɬɢɪɨɜɚɬɶ, ɱɬɨ ɜɫɟ ɫɥɭɲɚɬɟɥɢ 

ɛɵɥɢ ɡɚɪɟɝɢɫɬɪɢɪɨɜɚɧɵ ɤ ɦɨɦɟɧɬɭ ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɟɪɜɨɝɨ ɫɨɛɵɬɢɹ. ȼ FRP ɫɭɳɟ-

ɫɬɜɭɸɬ ɬɪɚɧɡɚɤɰɢɢ – ɜɨɬ ɢ ɝɚɪɚɧɬɢɢ; 

- ɛɟɫɩɨɪɹɞɨɱɧɵɟ ɫɨɫɬɨɹɧɢɹ – ɤɨɥɥɛɷɤɢ ɜɨɡɜɪɚɳɚɸɬ ɜɚɲ ɤɨɞ ɜ ɫɬɢɥɶ ɤɨɧɟɱ-

ɧɵɯ ɚɜɬɨɦɚɬɨɜ, ɤɨɬɨɪɵɣ ɛɵɫɬɪɨ ɩɪɟɜɪɚɳɚɟɬɫɹ ɜ ɯɚɨɫ; 

- ɩɪɨɛɥɟɦɵ ɫ ɩɨɬɨɤɚɦɢ – ɩɨɩɵɬɤɚ ɫɞɟɥɚɬɶ ɫɥɭɲɚɬɟɥɢ ɩɨɬɨɤɨɛɟɡɨɩɚɫɧɵɦɢ 

ɦɨɠɟɬ ɩɪɢɜɟɫɬɢ ɤ ɜɡɚɢɦɧɨɣ ɛɥɨɤɢɪɨɜɤɟ, ɢ ɬɪɭɞɧɨ ɝɚɪɚɧɬɢɪɨɜɚɬɶ, ɱɬɨ ɧɢ ɨɞɢɧ 

ɤɨɥɥɛɷɤ ɧɟ ɨɬɪɚɛɨɬɚɟɬ ɩɨɫɥɟ ɞɟɪɟɝɢɫɬɪɚɰɢɢ ɫɨɛɵɬɢɹ. FRP ɪɟɲɚɟɬ ɷɬɢ ɩɪɨɛɥɟɦɵ. 

- ɭɬɟɱɤɢ – ɟɫɥɢ ɜɵ ɡɚɛɭɞɟɬɟ ɞɟɪɟɝɢɫɬɪɢɪɨɜɚɬɶ ɫɥɭɲɚɬɟɥɹ, ɩɪɨɢɡɨɣɞɟɬ 

ɭɬɟɱɤɚ ɩɚɦɹɬɢ. ɋɥɭɲɚɬɟɥɢ ɦɟɧɹɸɬ ɟɫɬɟɫɬɜɟɧɧɭɸ ɡɚɜɢɫɢɦɨɫɬɶ ɞɚɧɧɵɯ, ɧɨ ɧɟ ɦɟ-

ɧɹɸɬ ɡɚɜɢɫɢɦɨɫɬɶ ɩɨɞɞɟɪɠɚɧɢɹ ɚɤɬɭɚɥɶɧɨɫɬɢ. FRP ɫɩɨɫɨɛɟɧ ɞɟɥɚɬɶ ɷɬɨ. 

- ɫɥɭɱɚɣɧɚɹ ɪɟɤɭɪɫɢɹ – ɩɨɪɹɞɨɤ, ɜ ɤɨɬɨɪɨɦ ɜɵ ɨɛɧɨɜɥɹɟɬɟ ɥɨɤɚɥɶɧɵɟ ɫɨ-

ɫɬɨɹɧɢɹ ɢ ɢɡɜɟɳɚɟɬɟ ɫɥɭɲɚɬɟɥɟɣ ɦɨɠɟɬ ɛɵɬɶ ɨɩɚɫɧɵɦ – ɫɞɟɥɚɬɶ ɨɲɢɛɤɭ ɥɟɝɤɨ. 

FRP ɭɫɬɪɚɧɹɟɬ ɷɬɭ ɩɪɨɛɥɟɦɭ. 

2.2.2 Ɉɫɧɨɜɧɵɟ ɩɨɧɹɬɢɹ 

ɉɨɬɨɤ – ɷɬɨ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ, ɫɨɫɬɨɹɳɚɹ ɢɡ ɩɨɫɬɨɹɧɧɵɯ ɫɨɛɵɬɢɣ, ɨɬ-

ɫɨɪɬɢɪɨɜɚɧɧɵɯ ɩɨ ɜɪɟɦɟɧɢ. ȼ ɧɟɦ ɦɨɠɟɬ ɛɵɬɶ ɬɪɢ ɬɢɩɚ ɫɨɨɛɳɟɧɢɣ: ɡɧɚɱɟɧɢɹ 

(ɞɚɧɧɵɟ ɧɟɤɨɬɨɪɨɝɨ ɬɢɩɚ), ɨɲɢɛɤɢ ɢ ɫɢɝɧɚɥ ɨ ɡɚɜɟɪɲɟɧɢɢ ɪɚɛɨɬɵ (ɫɦ. ɪɢɫɭɧɨɤ 

4, ɝɞɟ ɥɢɧɢɹ – ɩɨɬɨɤ, ɤɪɭɠɨɱɤɢ – ɫɨɛɵɬɢɹ). 
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Ɋɢɫɭɧɨɤ 4 - Ɋɟɚɤɬɢɜɧɵɣ ɩɨɬɨɤ 

Ɉɛɨɡɪɟɜɚɬɟɥɶ (observable, ɢɫɬɨɱɧɢɤ ɞɚɧɧɵɯ) – ɬ.ɧ. ɬɪɚɧɫɮɨɪɦɢɪɨɜɚɧɧɵɣ 

ɩɨɬɨɤ ɢɥɢ ɢɫɬɨɱɧɢɤ ɞɚɧɧɵɯ, ɨɬɩɪɚɜɥɹɸɳɢɣ ɜɫɟ ɫɨɛɵɬɢɹ ɢ ɢɯ ɨɛɴɟɤɬɵ ɫɜɨɢɦ 

ɩɨɞɩɢɫɱɢɤɚɦ. 

Ɉɛɨɡɪɟɜɚɬɟɥɶ ɛɵɜɚɟɬ ɞɜɭɯ ɬɢɩɨɜ: 

- «ɏɨɥɨɞɧɵɣ» (Cold observable) – ɢɫɬɨɱɧɢɤ, ɨɬɫɵɥɚɸɳɢɣ ɧɨɜɵɟ ɞɚɧɧɵɟ 

ɬɨɥɶɤɨ ɩɨɫɥɟ ɩɨɞɩɢɫɤɢ. 

- «Ƚɨɪɹɱɢɣ» (Hot observable) – ɢɫɬɨɱɧɢɤ, ɨɬɫɵɥɚɸɳɢɣ ɞɚɧɧɵɟ ɫɪɚɡɭ ɩɨɫɥɟ 

ɫɨɡɞɚɧɢɹ. 

2 ɇɚɛɥɸɞɚɬɟɥɶ (Observer) – ɮɭɧɤɰɢɹ, ɩɨɞɩɢɫɚɧɧɚɹ ɧɚ ɫɨɛɵɬɢɹ ɩɨɬɨɤɚ. 

3 Ɉɩɟɪɚɬɨɪɵ – ɤɨɦɚɧɞɵ, ɩɨɡɜɨɥɹɸɳɢɟ ɬɪɚɧɫɮɨɪɦɢɪɨɜɚɬɶ ɩɨɬɨɤɢ. 

2.2.3 ɉɪɢɦɟɪ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɩɨɞɯɨɞɚ 

Ⱦɨɩɭɫɬɢɦ, ɦɵ ɯɨɬɢɦ ɪɟɝɢɫɬɪɢɪɨɜɚɬɶ ɞɜɨɣɧɵɟ, ɬɪɨɣɧɵɟ ɢ ɬ.ɞ. ɧɚɠɚɬɢɹ 

ɩɨɥɶɡɨɜɚɬɟɥɹ ɧɚ ɤɧɨɩɤɭ, ɧɨ ɢɝɧɨɪɢɪɨɜɚɬɶ ɨɞɢɧɚɪɧɵɟ. 

ɉɟɪɜɵɦ ɲɚɝɨɦ ɧɚɦ ɧɭɠɧɨ ɪɚɡɛɢɬɶ ɫɨɛɵɬɢɹ ɧɚɠɚɬɢɹ ɧɚ ɝɪɭɩɩɵ, ɫɨɝɥɚɫɧɨ 

ɨɩɪɟɞɟɥɟɧɧɵɦ ɩɪɨɦɟɠɭɬɤɚɦ ɜɪɟɦɟɧɢ (ɞɨɩɭɫɬɢɦ 250 ɦɢɥɥɢɫɟɤɭɧɞ). 

ȼɬɨɪɵɦ ɲɚɝɨɦ ɦɵ ɞɨɥɠɧɵ ɩɨɥɭɱɢɬɶ ɪɚɡɦɟɪɵ ɷɬɢ ɝɪɭɩɩ. 

ɂ ɩɨɫɥɟɞɧɢɦ ɲɚɝɨɦ – ɨɬɮɢɥɶɬɪɨɜɚɬɶ ɢɯ ɩɨ ɪɚɡɦɟɪɭ (ɧɚɫ ɢɧɬɟɪɟɫɭɸɬ ɬɟ, 

ɤɨɬɨɪɵɟ ɢɦɟɸɬ ɪɚɡɦɟɪ 2 ɢ ɛɨɥɟɟ) 
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Ɋɟɡɭɥɶɬɚɬɨɦ ɛɭɞɟɬ ɨɩɹɬɶ ɠɟ ɩɨɬɨɤ ɫɨɛɵɬɢɣ (ɧɨ ɭɠɟ ɩɪɟɨɛɪɚɡɨɜɚɧɧɵɣ ɫɨ-

ɝɥɚɫɧɨ ɧɚɲɢɦ ɰɟɥɹɦ) ɧɚ ɤɨɬɨɪɵɣ ɦɨɠɧɨ ɩɨɞɩɢɫɚɬɶɫɹ ɢ ɢɫɩɨɥɶɡɨɜɚɬɶ ɩɨ ɫɜɨɟɦɭ 

ɭɫɦɨɬɪɟɧɢɸ. 

ȼɟɫɶ ɩɪɨɰɟɫɫ ɢɡɨɛɪɚɠɟɧ ɧɚ ɪɢɫɭɧɤɟ 5 (ɫɟɪɵɟ ɩɪɹɦɨɭɝɨɥɶɧɢɤɢ – ɨɩɟɪɚ-

ɬɨɪɵ). 

 

Ɋɢɫɭɧɨɤ 5 - ɉɪɟɨɛɪɚɡɨɜɚɧɢɹ ɪɟɚɤɬɢɜɧɨɝɨ ɩɨɬɨɤɚ 

2.2.4 Ɋɟɚɥɢɡɚɰɢɢ FRP-ɩɨɞɯɨɞɚ ɧɚ Ɉɋ Android 

ɇɚ Ɉɋ Android ɫɚɦɨɣ ɩɨɩɭɥɹɪɧɨɣ ɪɟɚɥɢɡɚɰɢɟɣ ɪɟɚɤɬɢɜɧɨɝɨ ɩɨɞɯɨɞɚ ɹɜɥɹ-

ɟɬɫɹ ɛɢɛɥɢɨɬɟɤɚ ReactiveX [4]. ɇɚ ɞɚɧɧɵɣ ɦɨɦɟɧɬ ɨɧɚ ɞɨɜɨɥɶɧɨ ɪɚɫɩɪɨɫɬɪɚɧɟɧɚ 

ɢ ɢɫɩɨɥɶɡɭɟɬɫɹ ɜɨ ɦɧɨɝɢɯ ɮɪɟɣɦɜɨɪɤɚɯ. 

ReactiveX ɪɟɚɥɢɡɭɟɬ FRP-ɩɨɞɯɨɞ ɧɚ ɫɥɟɞɭɸɳɢɯ ɩɥɚɬɮɨɪɦɚɯ: Java, Javas-

cript, C#, Scala, Clojure, C++, Lua, Ruby, Python, Go, Groovy, JRuby, Kotlin, Swift, 

PHP, Elixir, Dart. 

Ȼɢɛɥɢɨɬɟɤɚ ɨɞɢɧɚɤɨɜɨ ɭɫɩɟɲɧɨ ɦɨɠɟɬ ɩɪɢɦɟɧɹɬɶɫɹ ɤɚɤ ɞɥɹ ɮɪɨɧɬɟɧɞɚ, ɬɚɤ 

ɢ ɞɥɹ ɛɷɤɟɧɞɚ, ɚ ɬɚɤɠɟ ɤɪɨɫɩɥɚɬɮɨɪɦɟɧɧɨɣ ɪɚɡɪɚɛɨɬɤɢ. 
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Ƚɞɟ ɢɫɩɨɥɶɡɭɟɬɫɹ ReactiveX: 

- ɜ Netflix Open Source Software Center ɞɥɹ ɩɨɥɶɡɨɜɚɬɟɥɶɫɤɨɝɨ ɢɧɬɟɪɮɟɣɫɚ. 

Ɍɚɤɠɟ Netflix ɩɪɢɧɢɦɚɟɬ ɚɤɬɢɜɧɨɟ ɭɱɚɫɬɢɟ ɜ ɭɥɭɱɲɟɧɢɢ RxJS (ɜɟɬɜɶ ReactiveX 

ɧɚ JavaScript). 

-  ɜ Microsoft, ɩɪɢɧɢɦɚɸɳɟɣ ɚɤɬɢɜɧɨɟ ɭɱɚɫɬɢɟ ɜ ɪɚɡɪɚɛɨɬɤɟ Rx.NET, ɤɨɬɨ-

ɪɵɣ ɜɯɨɞɢɬ ɜ .NET Foundation. 

- ɜ SoundCloud ɢɫɩɨɥɶɡɭɟɬɫɹ RxJava ɞɥɹ android-ɩɪɢɥɨɠɟɧɢɣ ɞɥɹ ɭɩɪɨɳɟ-

ɧɢɹ ɚɫɢɧɯɪɨɧɧɨɝɨ ɤɨɧɤɭɪɟɧɬɧɨɝɨ ɤɨɞɚ. 

ȼ Ɉɋ Android ReactiveX ɩɪɟɞɫɬɚɜɥɟɧɚ ɛɢɛɥɢɨɬɟɤɚɦɢ RxJava ɢ RxAndroid 

[5]. RxJava ɹɜɥɹɟɬɫɹ ɝɥɚɜɧɵɦ ɦɨɞɭɥɟɦ, ɚ RxAndroid ɪɚɫɲɢɪɟɧɢɟɦ, ɤɨɬɨɪɨɟ ɩɨɡ-

ɜɨɥɹɟɬ ɜɵɩɨɥɧɹɬɶ ɪɟɚɤɬɢɜɧɵɟ ɮɭɧɤɰɢɢ ɜ ɪɚɡɧɵɯ ɩɨɬɨɤɚɯ. Ʉɨɞ, ɩɪɟɞɫɬɚɜɥɟɧɧɵɣ 

ɧɚ ɪɢɫɭɧɤɟ 6, ɧɟɨɛɯɨɞɢɦ ɞɥɹ ɬɨɝɨ, ɱɬɨɛɵ ɢɡɛɟɠɚɬɶ ɛɥɨɤɢɪɨɜɤɢ ɝɥɚɜɧɨɝɨ ɩɨɬɨɤɚ, 

ɩɪɢ ɩɨɞɩɢɫɤɟ ɧɚ ɨɛɨɡɪɟɜɚɬɟɥɹ. 

 someObservable 
     .subscribeOn(Schedulers.io()) 
     .observeOn(AndroidSchedulers.mainThread()) 
     .subscribe(someSubscriber); 

Ɋɢɫɭɧɨɤ 6 - ȼɫɬɪɨɟɧɧɵɟ ɨɛɴɟɤɬɵ RxAndroid 

Ɋɚɫɫɦɨɬɪɢɦ ɩɪɢɦɟɪ ɫɢɬɭɚɰɢɢ, ɜ ɤɨɬɨɪɨɣ ɩɪɢɝɨɞɢɥɚɫɶ ɛɵ ReactiveX: ɢɦɟ-

ɟɬɫɹ ɫɩɢɫɨɤ ɚɞɪɟɫɨɜ ɢɡɨɛɪɚɠɟɧɢɣ, ɤɨɬɨɪɵɟ ɧɟɨɛɯɨɞɢɦɨ ɜɵɜɟɫɬɢ ɧɚ ɷɤɪɚɧ. Ⱦɨɩɭ-

ɫɬɢɦ, ɱɬɨ ɭ ɧɚɫ ɟɫɬɶ ɮɭɧɤɰɢɹ downloadImage, ɤɨɬɨɪɚɹ ɦɨɠɟɬ ɫɤɚɱɚɬɶ ɢɡɨɛɪɚɠɟ-

ɧɢɟ ɢ ɜɟɪɧɭɬɶ observable ɫ ɧɢɦ ɢ ɨɛɴɟɤɬ imageViewAdapter, ɨɬɜɟɱɚɸɳɢɣ ɡɚ ɨɬɪɢ-

ɫɨɜɤɭ ɢɡɨɛɪɚɠɟɧɢɣ ɧɚ ɷɤɪɚɧɟ. Ɍɨɝɞɚ ɧɟɨɛɯɨɞɢɦɨ ɩɪɟɨɛɪɚɡɨɜɚɬɶ ɫɩɢɫɨɤ ɚɞɪɟɫɨɜ 

ɜ observable ɢ ɫ ɩɨɦɨɳɶɸ ɨɩɟɪɚɬɨɪɚ map ɩɪɢɦɟɧɢɬɶ ɤ ɤɚɠɞɨɦɭ ɚɞɪɟɫɭ ɮɭɧɤɰɢɸ 

downloadImage. ȼɫɟ, ɱɬɨ ɨɫɬɚɟɬɫɹ – ɩɨɞɩɢɫɚɬɶ imageViewAdapter ɧɚ ɪɟɡɭɥɶɬɚɬ 

ɷɬɨɝɨ ɪɟɚɤɬɢɜɧɨɝɨ ɩɨɬɨɤɚ. Ʉɨɞ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 7. 
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 List<string> links = listof( 

     "http://.../image1.png", 

     "http://.../image2.png", 

     ... 

 ); 
  

 Observable<String> observable = Observable.from(links); 

  

 observable 

     .map({ link -> downloadImage(link) }) 

     .subscribe({ image -> imageViewAdapter.add(image) }) 

Ɋɢɫɭɧɨɤ 7 - Ɋɟɚɤɬɢɜɧɨɟ ɩɨɥɭɱɟɧɢɟ ɢɡɨɛɪɚɠɟɧɢɣ 
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3 Ɋɚɡɪɚɛɨɬɤɚ ɦɨɛɢɥɶɧɨɝɨ ɩɪɢɥɨɠɟɧɢɹ 

3.1 ɉɪɨɝɪɚɦɦɧɵɟ ɫɪɟɞɫɬɜɚ 

ȼ ɤɚɱɟɫɬɜɟ IDE ɛɵɥɚ ɜɵɛɪɚɧɚ IntelliJ IDEA ɨɬ JetBrains. ȿɟ ɩɪɟɢɦɭɳɟɫɬɜɨ 

ɜ ɱɚɫɬɵɯ ɢ ɪɟɝɭɥɹɪɧɵɯ ɨɛɧɨɜɥɟɧɢɹɯ – ɤɪɭɩɧɵɟ ɜɵɯɨɞɹɬ ɤɚɠɞɵɟ ɧɟɫɤɨɥɶɤɨ ɦɟɫɹ-

ɰɟɜ. ȼ ɧɢɯ ɞɨɛɚɜɥɹɸɬɫɹ ɤɚɤ ɫɜɟɠɢɟ ɮɭɧɤɰɢɨɧɚɥɶɧɵɟ ɜɨɡɦɨɠɧɨɫɬɢ, ɬɚɤ ɢ ɭɥɭɱ-

ɲɚɟɬɫɹ ɢɧɬɟɪɮɟɣɫ. Ɍɚɤɠɟ ɫɪɟɞɚ ɨɱɟɧɶ ɝɢɛɤɨ ɧɚɫɬɪɚɢɜɚɟɬɫɹ ɩɨɞ ɩɪɟɞɩɨɱɬɟɧɢɹ 

ɩɨɥɶɡɨɜɚɬɟɥɹ, ɱɬɨ ɭɫɤɨɪɹɟɬ ɪɚɡɪɚɛɨɬɤɭ. 

ȼɵɛɨɪ ɹɡɵɤɚ ɪɚɡɪɚɛɨɬɤɢ ɫɬɨɹɥ ɦɟɠɞɭ Java ɢ Kotlin. ȼɵɛɨɪ ɛɵɥ ɫɞɟɥɚɧ ɜ 

ɩɨɥɶɡɭ Kotlin, ɬɚɤ ɤɚɤ ɨɧ ɛɨɥɟɟ ɥɚɤɨɧɢɱɟɧ, ɜ ɨɬɥɢɱɢɢ ɨɬ ɫɬɪɨɝɨɣ Java, ɱɬɨ ɬɚɤɠɟ 

ɜɥɢɹɟɬ ɧɚ ɫɤɨɪɨɫɬɶ ɧɚɩɢɫɚɧɢɹ ɤɨɞɚ. Ʉ ɬɨɦɭ ɠɟ ɜ Kotlin ɟɫɬɶ null-ɛɟɡɨɩɚɫɧɨɫɬɶ, ɬɨ 

ɟɫɬɶ ɩɪɢɫɭɬɫɬɜɭɟɬ ɩɪɨɜɟɪɤɚ NullPointerException ɧɚ ɷɬɚɩɟ ɤɨɦɩɢɥɹɰɢɢ. ɇɨ ɫɚɦɵɣ 

ɜɚɠɧɵɣ ɮɚɤɬɨɪ – ɹɡɵɤ Kotlin ɡɚɬɨɱɟɧ ɩɨɞ ɮɭɧɤɰɢɨɧɚɥɶɧɨɟ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɟ, 

ɱɬɨ ɢɞɟɚɥɶɧɨ ɜɩɢɫɵɜɚɟɬɫɹ ɜ ɩɪɢɧɹɬɵɟ ɚɪɯɢɬɟɤɬɭɪɧɵɟ ɪɟɲɟɧɢɹ ɩɪɨɟɤɬɚ. 

3.2 Ⱥɪɯɢɬɟɤɬɭɪɚ 

ȼ ɜɢɞɭ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɪɟɚɤɬɢɜɧɨɝɨ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ ɜ ɩɪɨɟɤɬɟ, ɜ ɤɚɱɟ-

ɫɬɜɟ ɚɪɯɢɬɟɤɬɭɪɧɨɝɨ ɪɟɲɟɧɢɹ ɜ ɩɪɨɟɤɬɟ ɪɟɲɟɧɨ ɛɵɥɨ ɢɫɩɨɥɶɡɨɜɚɬɶ open-source 

ɛɢɛɥɢɨɬɟɤɭ RxPM [6]. ȼ ɧɟɣ ɪɟɚɥɢɡɨɜɚɧ ɩɚɬɬɟɪɧ Presentation Model [7] ɫ ɢɫɩɨɥɶ-

ɡɨɜɚɧɢɟɦ ɪɟɚɤɬɢɜɧɨɝɨ ɩɨɞɯɨɞɚ. ɉɨ ɫɥɨɜɚɦ ɚɜɬɨɪɨɜ, RxPM ɞɨɜɨɥɶɧɨ ɫɯɨɠ ɫ 

MVVM-ɩɚɬɬɟɪɧɨɦ, ɡɚ ɢɫɤɥɸɱɟɧɢɟɦ ɬɟɯɧɨɥɨɝɢɢ ɛɢɧɞɢɧɝɨɜ (binding). ȼɦɟɫɬɨ 

ɷɬɨɝɨ ɧɟɨɛɯɨɞɢɦɨ ɨɞɧɨɪɚɡɨɜɨ ɜɪɭɱɧɭɸ ɫɜɹɡɚɬɶ ɫɜɨɣɫɬɜɚ ɢɡ View ɫɨ ɫɜɨɣɫɬɜɚɦɢ 

ɢɡ Presentation Model (ɫɦ. ɪɢɫɭɧɨɤ 8). 

 pm.email bindTo _view.signIn_email 

 pm.pass bindTo _view.signIn_pass 

Ɋɢɫɭɧɨɤ 8 - ɉɪɢɜɹɡɤɚ View ɤ Presentation Model 

Ɍɚɤɠɟ ɛɵɥɨ ɩɪɢɧɹɬɨ ɪɟɲɟɧɢɟ ɪɚɡɪɚɛɚɬɵɜɚɬɶ ɦɨɛɢɥɶɧɨɟ ɩɪɢɥɨɠɟɧɢɟ ɜ 

ɫɬɢɥɟ «ɨɞɧɚ ɚɤɬɢɜɢɬɢ» (single activity application). Ɍɚɤɨɟ ɭɫɬɪɨɣɫɬɜɨ ɩɪɢɥɨɠɟɧɢɹ 
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ɩɨɡɜɨɥɹɟɬ ɫɨɡɞɚɬɶ ɛɨɥɟɟ ɩɥɚɜɧɵɟ ɩɟɪɟɯɨɞɵ ɦɟɠɞɭ ɢɧɬɟɪɮɟɣɫɧɵɦɢ ɨɤɧɚɦɢ, ɜ ɰɟ-

ɥɨɦ ɭɫɤɨɪɢɬɶ ɪɚɛɨɬɭ ɩɪɢɥɨɠɟɧɢɹ ɢ ɫɞɟɥɚɬɶ ɟɝɨ ɛɨɥɟɟ ɨɬɡɵɜɱɢɜɵɦ. Ⱦɥɹ ɤɨɧɬɪɨɥɹ 

ɡɚ ɩɟɪɟɯɨɞɚɦɢ, ɯɪɚɧɟɧɢɟɦ ɫɨɫɬɨɹɧɢɣ ɢ ɭɩɪɚɜɥɟɧɢɟɦ ɠɢɡɧɟɧɧɨɝɨ ɰɢɤɥɚ ɢɧɬɟɪ-

ɮɟɣɫɧɵɯ ɨɤɨɧ ɛɵɥɚ ɢɫɩɨɥɶɡɨɜɚɧɚ ɛɢɛɥɢɨɬɟɤɚ Conductor [8]. RxPM ɢɦɟɟɬ ɩɨɥɧɭɸ 

ɫɨɜɦɟɫɬɢɦɨɫɬɶ ɫ ɧɟɣ ɢ ɩɟɪɟɨɩɪɟɞɟɥɹɟɬ ɟɟ ɤɥɚɫɫ Controller, ɤɨɬɨɪɵɣ ɹɜɥɹɟɬɫɹ 

ɩɪɟɞɫɬɚɜɥɟɧɢɟɦ ɢɧɬɟɪɮɟɣɫɧɨɝɨ ɨɤɧɚ (ɞɚɥɟɟ ɞɥɹ ɤɪɚɬɤɨɫɬɢ ɩɪɢ ɭɩɨɦɢɧɚɧɢɢ ɢɧ-

ɬɟɪɮɟɣɫɧɵɯ ɨɤɨɧ ɛɭɞɟɬ ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ ɬɟɪɦɢɧ «ɤɨɧɬɪɨɥɥɟɪ» [ɧɟ ɩɭɬɚɬɶ ɫ ɤɨɧ-

ɬɪɨɥɥɟɪɚɦɢ ɢɡ ɩɚɬɬɟɪɧɚ MVC]), ɫɜɹɡɵɜɚɹ ɫɨ ɫɜɨɢɦ Presentation Model.  

Ⱦɥɹ ɭɦɟɧɶɲɟɧɢɹ ɫɜɹɡɧɨɫɬɢ ɤɨɦɩɨɧɟɧɬ (loose-coupling) ɢ ɜɧɟɞɪɟɧɢɹ ɡɚɜɢ-

ɫɢɦɨɫɬɟɣ ɛɵɥɚ ɢɫɩɨɥɶɡɨɜɚɧɚ ɛɢɛɥɢɨɬɟɤɚ Dagger 2 ɨɬ Google [9] (ɮɨɪɤ ɨɬ Dagger 

ɤɨɦɩɚɧɢɢ Square). ɋ ɩɨɦɨɳɶɸ ɧɟɟ ɦɨɠɧɨ ɪɚɡɛɢɬɶ ɡɚɜɢɫɢɦɨɫɬɢ ɧɚ ɦɨɞɭɥɢ ɢ ɜɧɟɞ-

ɪɹɬɶ ɢɯ ɜ ɤɨɧɬɪɨɥɥɟɪɵ. Ƚɥɚɜɧɵɣ ɤɨɦɩɨɧɟɧɬ Dagger ɛɭɞɟɬ ɩɪɢɜɹɡɚɧ ɤ ɠɢɡɧɟɧɧɨɦɭ 

ɰɢɤɥɭ activity ɦɨɛɢɥɶɧɨɝɨ ɩɪɢɥɨɠɟɧɢɹ, ɢɡ ɤɨɬɨɪɨɝɨ ɫɨɡɞɚɸɬɫɹ ɜɫɟ ɤɨɧɬɪɨɥɥɟɪɵ 

ɩɪɢɥɨɠɟɧɢɹ. 

3.3 Ɋɟɚɥɢɡɚɰɢɹ ɪɟɚɤɬɢɜɧɨɝɨ ɩɨɞɯɨɞɚ 

Ʉɚɤ ɛɵɥɨ ɭɩɨɦɹɧɭɬɨ ɩɪɟɠɞɟ, ɜ ɩɪɨɟɤɬɟ ɢɫɩɨɥɶɡɭɟɬɫɹ ɪɟɚɤɬɢɜɧɚɹ ɛɢɛɥɢɨ-

ɬɟɤɚ RxAndroid ɜ ɫɜɹɡɤɟ ɫ RxPM. Ɍɚɤɠɟ ɞɥɹ ɛɨɥɟɟ ɤɪɚɫɢɜɨɣ ɢ ɥɚɤɨɧɢɱɧɨɣ ɩɪɢ-

ɜɹɡɤɢ ɫɜɨɣɫɬɜ ɜɢɞɠɟɬɨɜ ɤ ɪɟɚɤɬɢɜɧɵɦ ɫɜɨɣɫɬɜɚɦ ɢɡ Presentation Model ɢɫɩɨɥɶɡɭ-

ɟɬɫɹ ɛɢɛɥɢɨɬɟɤɚ RxBinding ɨɬ Jake Wharton [10]. 

ȼ Presentation Model ɛɢɛɥɢɨɬɟɤɢ RxPM ɩɪɟɞɫɬɚɜɥɟɧɨ ɬɪɢ ɜɢɞɚ ɪɟɚɤɬɢɜɧɵɯ 

ɫɜɨɣɫɬɜ: 

- State – ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɫɬɨɹɧɢɟ ɫɥɨɹ View ɢ ɫɨɞɟɪɠɢɬ ɩɨɫɥɟɞɧɟɟ ɩɟɪɟɞɚɧ-

ɧɨɟ ɜ ɧɟɝɨ ɡɧɚɱɟɧɢɟ, ɧɚɩɪɢɦɟɪ, ɦɨɠɟɬ ɨɬɨɛɪɚɠɚɬɶ ɡɚɜɟɪɲɢɥɫɹ ɥɢ HTTP-ɡɚɩɪɨɫ; 

- Action – ɩɪɟɞɫɬɚɜɥɹɟɬ ɩɨɥɶɡɨɜɚɬɟɥɶɫɤɢɟ ɞɟɣɫɬɜɢɹ, ɧɚɩɪɢɦɟɪ, ɦɨɠɟɬ ɪɟɚ-

ɝɢɪɨɜɚɬɶ ɧɚ ɧɚɠɚɬɢɹ ɤɧɨɩɨɤ ɜɨ View; 

- Command – ɩɪɟɞɫɬɚɜɥɹɟɬ ɤɨɦɚɧɞɭ, ɩɨɫɥɚɧɧɭɸ ɜɨ View, ɤ ɩɪɢɦɟɪɭ, ɜɵɜɟ-

ɫɬɢ ɤɚɤɨɟ-ɥɢɛɨ ɫɨɨɛɳɟɧɢɟ ɧɚ ɷɤɪɚɧ. 
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ɇɚ ɪɢɫɭɧɤɟ 9 ɩɪɟɞɫɬɚɜɥɟɧ ɩɪɢɦɟɪ ɢɡ Presentation Model (PM) AppListPM, 

ɤɨɬɨɪɨɟ ɪɚɛɨɬɚɟɬ ɜ ɩɚɪɟ ɫ ɤɨɧɬɪɨɥɥɟɪɨɦ AppListController, ɨɬɨɛɪɚɠɚɸɳɢɦ ɫɩɢ-

ɫɨɤ ɡɚɹɜɨɤ ɧɚ ɷɤɪɚɧɟ.  

 //states 

 val applications = State<List<Application>>(emptyList()) 

 val inProgress = State(false) 

  

 //commands 
 val onError = Command<Throwable>() 

  

 //actions 

 val refreshApps = Action<Unit>() 

 val loadMoreApps = Action<Unit>() 

 val findApps = Action<CharSequence?>() 

Ɋɢɫɭɧɨɤ 9 - ɉɪɢɦɟɪ ɪɟɚɤɬɢɜɧɵɯ ɫɜɨɣɫɬɜ Presentation Model 

Ɉɩɢɫɚɧɢɟ ɩɪɟɞɫɬɚɜɥɟɧɧɵɯ ɫɜɨɣɫɬɜ: 

- ɫɨɫɬɨɹɧɢɟ applications – ɫɨɞɟɪɠɢɬ ɫɩɢɫɨɤ ɡɚɹɜɨɤ, ɤɨɬɨɪɵɟ ɧɟɨɛɯɨɞɢɦɨ 

ɜɵɜɟɫɬɢ ɧɚ ɷɤɪɚɧ; 

- ɫɨɫɬɨɹɧɢɟ inProgress – ɨɬɨɛɪɚɠɚɟɬ ɜɵɩɨɥɧɹɟɬɫɹ ɥɢ HTTP-ɡɚɩɪɨɫ ɜ ɞɚɧ-

ɧɵɣ ɦɨɦɟɧɬ; 

- ɤɨɦɚɧɞɚ onError – ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ ɜɵɜɨɞɚ ɨɲɢɛɨɤ ɧɚ ɷɤɪɚɧ; 

- ɞɟɣɫɬɜɢɟ (action) refreshApps – ɩɨɥɭɱɢɬɶ ɩɟɪɜɭɸ ɫɬɪɚɧɢɰɭ ɡɚɹɜɨɤ ɫ ɫɟɪ-

ɜɟɪɚ, ɩɪɢ ɷɬɨɦ ɜɫɟ ɪɚɧɟɟ ɩɨɥɭɱɟɧɧɵɟ ɡɚɹɜɤɢ ɛɭɞɟɬ ɫɬɟɪɬɵ; 

- ɞɟɣɫɬɜɢɟ loadMoreApps – ɩɨɥɭɱɢɬɶ ɫɥɟɞɭɸɳɭɸ ɫɬɪɚɧɢɰɭ ɡɚɹɜɨɤ ɫ ɫɟɪ-

ɜɟɪɚ; 

- ɞɟɣɫɬɜɢɟ findApps – ɩɪɢɦɟɧɢɬɶ ɮɢɥɶɬɪ ɩɨɢɫɤɚ ɤ ɡɚɹɜɤɚɦ. 

Ɍɚɤɠɟ ɜ PM ɩɪɨɩɢɫɵɜɚɟɬɫɹ, ɤɚɤ ɧɟɨɛɯɨɞɢɦɨ ɪɟɚɝɢɪɨɜɚɬɶ ɧɚ ɞɟɣɫɬɜɢɹ 

(actions). Ⱦɥɹ ɩɪɢɦɟɪɚ ɫɦ. ɪɢɫɭɧɨɤ 10. ȼ ɷɬɨɦ ɩɪɢɦɟɪɟ ɩɪɨɢɫɯɨɞɢɬ ɩɨɞɩɢɫɤɚ ɪɟ-

ɚɤɬɢɜɧɨɝɨ ɫɨɫɬɨɹɧɢɹ applications ɧɚ ɞɟɣɫɬɜɢɟ refreshApps ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɪɟ-

ɚɤɬɢɜɧɵɯ ɩɪɟɨɛɪɚɡɨɜɚɧɢɣ.  
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 refreshApps.observable 

     .skipWhileInProgress(inProgress.observable) 

     .flatMapSingle { 

         resetPage() 

         resetSearch() 
         api.apps(page).format() 

     } 

     .retry() 

     .map { applications.clear().addAll(it) } 

     .subscribe(applications.consumer) 
     .untilDestroy() 
  

 private fun <T> Single<T>.format(): Single<T> { 

     return this 

         .subscribeOn(Schedulers.io()) 

         .observeOn(AndroidSchedulers.mainThread()) 
         .bindProgress(inProgress.consumer) 

         .doOnError(onError.consumer) 

 } 

Ɋɢɫɭɧɨɤ 10 - ɉɪɢɦɟɪ ɩɨɞɩɢɫɤɢ ɫɨɫɬɨɹɧɢɹ ɧɚ ɞɟɣɫɬɜɢɟ 

ɉɨɫɬɪɨɱɧɨ ɪɚɡɛɟɪɟɦ ɱɬɨ ɬɭɬ ɩɪɨɢɫɯɨɞɢɬ: 

- ɨɩɟɪɚɬɨɪ skipWhileInProgress – ɟɫɥɢ ɡɧɚɱɟɧɢɟ ɫɜɨɣɫɬɜɚ inProgress ɜ ɚɪɝɭ-

ɦɟɧɬɟ ɛɭɞɟɬ ɢɫɬɢɧɧɵɦ ɰɟɩɨɱɤɚ ɩɪɟɨɛɪɚɡɨɜɚɧɢɣ ɛɭɞɟɬ ɩɪɟɪɜɚɧɚ; 

- ɨɩɟɪɚɬɨɪ flatMapSingle – ɩɨɡɜɨɥɹɟɬ ɨɫɭɳɟɫɬɜɢɬɶ ɤɚɤɢɟ-ɥɢɛɨ ɞɟɣɫɬɜɢɹ 

ɜɧɭɬɪɢ ɪɟɚɤɬɢɜɧɨɝɨ ɩɨɬɨɤɚ, ɜ ɪɟɚɤɬɢɜɧɵɣ ɩɨɬɨɤ ɛɭɞɟɬ ɜɵɛɪɨɲɟɧɨ ɩɨɫɥɟɞɧɟɟ 

ɭɩɨɦɹɧɭɬɨɟ ɡɧɚɱɟɧɢɟ; 

- ɮɭɧɤɰɢɹ resetPage – ɫɛɪɚɫɵɜɚɟɬ ɫɱɟɬɱɢɤ ɫɬɪɚɧɢɰ ɧɚ ɩɟɪɜɭɸ; 

- ɮɭɧɤɰɢɹ resetSearch – ɨɱɢɳɚɟɬ ɮɢɥɶɬɪ ɩɨɢɫɤɚ; 

- ɮɭɧɤɰɢɹ api.apps(page) – ɨɛɪɚɳɚɟɬɫɹ ɤ ɫɟɪɜɟɪɭ ɡɚ ɡɚɹɜɤɚɦɢ ɫ ɭɤɚɡɚɧɧɨɣ 

ɫɬɪɚɧɢɰɵ; 

- ɮɭɧɤɰɢɹ- ɩɨɦɨɳɧɢɤ format – ɭɤɚɡɵɜɚɟɬ ɜ ɤɚɤɨɦ ɩɨɬɨɤɟ ɨɫɭɳɟɫɬɜɢɬɶ ɩɨɞ-

ɩɢɫɤɭ ɧɚ ɪɟɡɭɥɶɬɚɬ HTTP-ɡɚɩɪɨɫɚ api, ɱɬɨɛɵ ɩɨɥɶɡɨɜɚɬɟɥɶɫɤɢɣ ɢɧɬɟɪɮɟɣɫ ɧɟ ɡɚ-

ɛɥɨɤɢɪɨɜɚɥɫɹ, ɚ ɬɚɤɠɟ ɩɨɞɩɢɫɵɜɚɟɬ ɫɜɨɣɫɬɜɚ InProgress ɢ onError ɧɚ ɷɬɭ ɨɩɟɪɚ-

ɰɢɸ; 

- ɨɩɟɪɚɬɨɪ retry ɩɨɡɜɨɥɹɟɬ ɜɨɡɨɛɧɨɜɢɬɶ ɩɨɞɩɢɫɤɭ ɩɪɢ ɜɨɡɧɢɤɲɟɣ ɨɲɢɛɤɟ; 

- ɜ ɨɩɟɪɚɬɨɪɟ map (ɨɧ ɚɧɚɥɨɝɢɱɟɧ flatMapSingle) ɨɱɢɳɚɟɬɫɹ ɫɩɢɫɨɤ ɡɚɹɜɨɤ, 

ɚ ɡɚɬɟɦ ɞɨɛɚɜɥɹɸɬɫɹ ɡɚɹɜɤɢ, ɩɨɥɭɱɟɧɧɵɟ ɢɡ ɡɚɩɪɨɫɚ, ɢ ɜɵɛɪɚɫɵɜɚɸɬɫɹ ɜ ɩɨɬɨɤ; 

- ɜ ɨɩɟɪɚɬɨɪɟ subscribe ɭɤɚɡɵɜɚɟɬɫɹ ɤɚɤɨɟ ɫɨɫɬɨɹɧɢɟ ɛɭɞɟɬ ɩɨɞɩɢɫɚɧɨ ɧɚ 

ɩɨɥɭɱɟɧɧɨɟ ɡɧɚɱɟɧɢɟ ɢɡ ɪɟɚɤɬɢɜɧɨɝɨ ɩɨɬɨɤɚ; 
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- ɨɩɟɪɚɬɨɪ untilDestroy ɹɜɥɹɟɬɫɹ ɜɧɭɬɪɟɧɧɢɦ ɨɩɟɪɚɬɨɪɨɦ ɛɢɛɥɢɨɬɟɤɢ 

RxPM ɢ ɨɬɜɟɱɚɟɬ ɡɚ ɠɢɡɧɟɧɧɵɣ ɰɢɤɥ ɩɨɞɩɢɫɤɢ, ɬɨ ɟɫɬɶ ɩɨɞɩɢɫɤɚ ɛɭɞɟɬ ɭɧɢɱɬɨ-

ɠɟɧɚ ɜɦɟɫɬɟ ɫ PM, ɞɥɹ ɬɨɝɨ ɱɬɨɛɵ ɢɡɛɟɠɚɬɶ ɭɬɟɱɟɤ ɩɚɦɹɬɢ. 

ɉɨɫɥɟ ɷɬɨɝɨ ɧɟɨɛɯɨɞɢɦɨ ɬɨɥɶɤɨ ɩɨɞɩɢɫɚɬɶɫɹ ɧɚ ɪɟɚɤɬɢɜɧɵɟ ɫɜɨɣɫɬɜɚ PM ɜ 

ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɦ ɤɨɧɬɪɨɥɥɟɪɟ. Ⱦɥɹ ɩɪɢɦɟɪɚ ɫɦ. ɪɢɫɭɧɨɤ 11. 

 //states and commands 

 pm.inProgress.observable bindTo sr.refreshing() 
  

 pm.applications.observable bindTo { rvAdapter.setItems(it) } 

  

 pm.onError.observable bindTo onError() 

  
 //actions 

 sr.refreshes() bindTo pm.refreshApps.consumer 

Ɋɢɫɭɧɨɤ 11 - ɉɪɢɦɟɪ ɩɨɞɩɢɫɤɢ ɜɢɞɠɟɬɨɜ ɧɚ ɪɟɚɤɬɢɜɧɵɟ ɫɜɨɣɫɬɜɚ PM 

ɉɨɹɫɧɟɧɢɹ ɤ ɪɢɫɭɧɤɭ 11: 

- sr – SwipeRefreshLayout – ɜɢɞɠɟɬ, ɩɨɡɜɨɥɹɸɳɢɣ ɨɛɧɨɜɥɹɬɶ ɞɚɧɧɵɟ ɩɟɪɟ-

ɬɚɫɤɢɜɚɧɢɟɦ ɫɩɢɫɤɚ ɫɜɟɪɯɭ ɜɧɢɡ (ɫɦ. ɪɢɫɭɧɨɤ 12); 

- ɮɭɧɤɰɢɢ refreshing ɢ refreshes ɜɯɨɞɹɬ ɜ ɭɩɨɦɹɧɭɬɭɸ ɜɵɲɟ ɛɢɛɥɢɨɬɟɤɭ 

RxBinding; 

- rvAdapter – ɚɞɚɩɬɟɪ ɫɩɢɫɤɚ ɡɚɹɜɨɤ, ɨɬɜɟɱɚɸɳɢɣ ɡɚ ɢɯ ɨɬɪɢɫɨɜɤɭ. 

 
Ɋɢɫɭɧɨɤ 12 - ɂɧɞɢɤɚɬɨɪ ɨɛɧɨɜɥɟɧɢɹ ɞɚɧɧɵɯ 
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3.4 ɀɢɡɧɟɧɧɵɣ ɰɢɤɥ activity ɢ ɤɨɧɬɪɨɥɥɟɪɨɜ 

 ȼɫɥɟɞɫɬɜɢɟ ɬɨɝɨ, ɱɬɨ ɦɨɛɢɥɶɧɨɟ ɩɪɢɥɨɠɟɧɢɟ ɩɨ ɫɜɨɟɣ ɩɪɢɪɨɞɟ ɞɨɜɨɥɶɧɨ 

ɢɧɬɟɪɚɤɬɢɜɧɨ, ɜ ɟɝɨ ɪɚɛɨɬɟ ɜɨɡɧɢɤɚɸɬ ɫɢɬɭɚɰɢɢ, ɬɪɟɛɭɸɳɢɟ ɩɟɪɟɪɢɫɨɜɤɢ ɩɨɥɶ-

ɡɨɜɚɬɟɥɶɫɤɨɝɨ ɢɧɬɟɪɮɟɣɫɚ, ɬɚɤɢɟ ɤɚɤ: 

- ɢɡɦɟɧɟɧɢɟ ɨɪɢɟɧɬɚɰɢɢ ɷɤɪɚɧɚ; 

- ɫɜɨɪɚɱɢɜɚɧɢɟ ɢ ɪɚɡɜɨɪɚɱɢɜɚɧɢɟ ɩɪɢɥɨɠɟɧɢɹ; 

- ɜɵɡɨɜ ɷɤɪɚɧɧɨɣ ɤɥɚɜɢɚɬɭɪɵ; 

- ɢ ɞɪɭɝɢɟ. 

ɉɪɢ ɪɚɡɪɚɛɨɬɤɟ ɦɨɛɢɥɶɧɨɝɨ ɩɪɢɥɨɠɟɧɢɹ ɜɫɟ ɷɬɢ ɧɸɚɧɫɵ ɞɨɥɠɧɵ ɛɵɬɶ 

ɭɱɬɟɧɵ, ɢɧɚɱɟ ɜɨɡɦɨɠɧɚ ɩɨɬɟɪɹ ɬɟɯ ɢɥɢ ɢɧɵɯ ɜɧɭɬɪɟɧɧɢɯ ɥɢɛɨ ɜɜɟɞɟɧɧɵɯ ɩɨɥɶ-

ɡɨɜɚɬɟɥɟɦ ɞɚɧɧɵɯ. 

ɀɢɡɧɟɧɧɵɣ ɰɢɤɥ ɤɨɧɬɪɨɥɥɟɪɨɜ ɢ activity ɫɦ. ɧɚ ɪɢɫɭɧɤɟ 13 [11].  
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Ɋɢɫɭɧɨɤ 13 - ɀɢɡɧɟɧɧɵɣ ɰɢɤɥ activity ɢ ɤɨɧɬɪɨɥɥɟɪɨɜ 

Ȼɥɚɝɨɞɚɪɹ ɛɢɛɥɢɨɬɟɤɟ RxPM, ɜɫɟ ɞɚɧɧɵɟ, ɨɬɧɨɫɹɳɢɟɫɹ ɤ ɛɢɡɧɟɫ ɥɨɝɢɤɟ (ɬɨ 

ɟɫɬɶ ɬɟ, ɤɨɬɨɪɵɟ ɩɪɢɜɹɡɚɧɵ ɤ Presentation Model – ɫɸɞɚ ɦɨɠɧɨ ɨɬɧɟɫɬɢ ɜɫɟ input-

ɜɢɞɠɟɬɵ) ɫɨɯɪɚɧɹɸɬ ɫɜɨɟ ɫɨɫɬɨɹɧɢɟ ɚɜɬɨɦɚɬɢɱɟɫɤɢ, ɬ.ɤ. Presentation Model ɧɟ 

ɭɧɢɱɬɨɠɚɟɬɫɹ ɢ ɧɟ ɡɚɜɢɫɢɬ ɨɬ ɠɢɡɧɟɧɧɨɝɨ ɰɢɤɥɚ ɤɨɧɬɪɨɥɥɟɪɚ. ɉɪɢ ɩɟɪɟɫɨɡɞɚɧɢɢ 

ɤɨɧɬɪɨɥɥɟɪɚ ɜɵɡɵɜɚɟɬɫɹ ɦɟɬɨɞ OnBindPresentationModel, ɨɩɪɟɞɟɥɟɧɧɵɣ ɜ ɢɧɬɟɪ-

ɮɟɣɫɟ ɛɢɛɥɢɨɬɟɤɢ, ɢ ɜɫɟɦ ɩɨɥɹɦ ɩɪɢ ɩɪɢɜɹɡɤɟ ɜɨɡɜɪɚɳɚɸɬɫɹ ɢɯ ɩɨɬɟɪɹɧɧɵɟ ɡɧɚ-

ɱɟɧɢɹ. 
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Ɍɟ ɠɟ ɞɚɧɧɵɟ, ɤɨɬɨɪɵɟ ɧɟ ɫɨɞɟɪɠɚɬɫɹ ɜ ɛɢɡɧɟɫ-ɥɨɝɢɤɟ, ɚ ɨɬɧɨɫɹɬɫɹ ɬɨɥɶɤɨ 

ɥɢɲɶ ɤ ɩɨɥɶɡɨɜɚɬɟɥɶɫɤɨɦɭ ɢɧɬɟɪɮɟɣɫɭ ɦɨɠɧɨ ɫɨɯɪɚɧɢɬɶ ɜ Bundle (ɨɛɴɟɤɬ, ɤɨɬɨ-

ɪɵɣ ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɩɟɪɟɞɚɱɢ ɫɨɫɬɨɹɧɢɹ ɩɪɢ ɫɦɟɧɟ ɤɨɧɮɢɝɭɪɚɰɢɢ ɩɪɢɥɨɠɟɧɢɹ 

ɢ ɧɟ ɡɚɜɢɫɢɬ ɨɬ ɠɢɡɧɟɧɧɨɝɨ ɰɢɤɥɚ ɷɥɟɦɟɧɬɨɜ ɢɧɬɟɪɮɟɣɫɚ) ɜ ɫɩɟɰɢɚɥɶɧɨ ɩɪɟɞɧɚ-

ɡɧɚɱɟɧɧɵɯ ɞɥɹ ɷɬɨɝɨ ɩɟɪɟɨɩɪɟɞɟɥɟɧɧɵɯ ɦɟɬɨɞɚɯ ɤɨɧɬɪɨɥɥɟɪɚ (ɤɨɬɨɪɵɟ ɡɚɢɦ-

ɫɬɜɨɜɚɧɵ ɭ Fragment ɢ Activity) – onSaveInstanceState ɢ onRestoreInstanceState.  

Ⱦɥɹ ɩɪɢɦɟɪɚ ɫɦ. 14. ɗɬɨ ɤɭɫɨɤ ɤɨɞɚ ɢɡ ɤɨɧɬɪɨɥɥɟɪɚ AttachmentViewControl-

ler, ɤɨɬɨɪɵɣ ɨɬɨɛɪɚɠɚɟɬ ɮɨɬɨ ɥɢɛɨ ɜɢɞɟɨ. ȼ ɥɢɫɬɢɧɝɟ ɜɢɞɧɨ, ɱɬɨ ɫɨɯɪɚɧɹɟɬɫɹ ɫɨ-

ɫɬɨɹɧɢɟ videoPlaying, ɬɨ ɟɫɬɶ ɩɪɨɢɝɪɵɜɚɟɬɫɹ ɜɢɞɟɨ ɢɥɢ ɧɟɬ, ɚ ɬɚɤɠɟ videoPro-

gress, ɨɬɜɟɱɚɸɳɟɟ ɡɚ ɦɨɦɟɧɬ ɜɪɟɦɟɧɢ ɧɚ ɤɨɬɨɪɨɦ ɧɚɯɨɞɢɬɫɹ ɩɪɨɢɝɪɵɜɚɬɟɥɶ. ɉɪɢ 

ɫɦɟɧɟ ɨɪɢɟɧɬɚɰɢɢ ɷɤɪɚɧɚ ɥɢɛɨ ɫɜɨɪɚɱɢɜɚɧɢɢ ɩɪɢɥɨɠɟɧɢɹ ɜɵɡɵɜɚɟɬɫɹ ɦɟɬɨɞ On-

SaveInstanceState, ɜ ɤɨɬɨɪɨɦ ɧɚɫɬɪɨɣɤɢ ɡɚɩɢɫɵɜɚɸɬɫɹ ɜ Bundle. Ɂɚɬɟɦ, ɩɪɢ ɪɚɡɜɨ-

ɪɚɱɢɜɚɧɢɢ ɩɪɢɥɨɠɟɧɢɹ ɥɢɛɨ ɡɚɜɟɪɲɟɧɢɢ ɩɨɜɨɪɨɬɚ ɷɤɪɚɧɚ, ɜɵɡɵɜɚɟɬɫɹ ɦɟɬɨɞ On-

RestoreInstanceState, ɜ ɤɨɬɨɪɵɣ ɩɨɫɬɭɩɚɟɬ ɬɨɬ ɠɟ ɫɚɦɵɣ Bundle ɫ ɡɚɩɢɫɚɧɧɵɦɢ 

ɧɚɫɬɪɨɣɤɚɦɢ ɢ ɫɨɫɬɨɹɧɢɹɦ ɜɨɡɜɪɚɳɚɸɬɫɹ ɢɯ ɡɧɚɱɟɧɢɹ. 

 override fun onSaveInstanceState(outState: Bundle) { 

     super.onSaveInstanceState(outState) 

     outState.putBoolean(KEY_VIDEO_PLAYING, videoPlaying) 

     outState.putInt(KEY_VIDEO_PROGRESS, videoProgress) 
 } 

  

 override fun onRestoreInstanceState(savedInstanceState: Bundle) { 

     super.onRestoreInstanceState(savedInstanceState) 

     videoPlaying = savedInstanceState.getBoolean(KEY_VIDEO_PLAYING, true) 
     videoProgress = savedInstanceState.getInt(KEY_VIDEO_PROGRESS, 0) 

 } 

Ɋɢɫɭɧɨɤ 14 - ɉɪɢɦɟɪ ɫɨɯɪɚɧɟɧɢɹ ɫɨɫɬɨɹɧɢɹ ɤɨɧɬɪɨɥɥɟɪɚ 

3.5 Ɋɚɡɞɟɥɟɧɢɟ ɩɨɥɶɡɨɜɚɬɟɥɶɫɤɢɯ ɩɪɚɜ ɞɨɫɬɭɩɚ 

ɋɨɝɥɚɫɧɨ ɬɪɟɛɨɜɚɧɢɹɦ ɡɚɤɚɡɱɢɤɚ ɜ ɩɪɢɥɨɠɟɧɢɢ ɞɨɥɠɧɨ ɛɵɬɶ ɧɟɫɤɨɥɶɤɨ 

ɝɪɭɩɩ ɩɨɥɶɡɨɜɚɬɟɥɟɣ: ɤɚɤ ɦɢɧɢɦɭɦ ɨɛɵɱɧɵɣ ɩɨɥɶɡɨɜɚɬɟɥɶ ɢ ɧɚɱɚɥɶɧɢɤ. ɉɪɟɞɩɨ-

ɥɚɝɚɟɬɫɹ, ɱɬɨ ɭ ɧɢɯ ɞɨɥɠɟɧ ɛɵɬɶ ɧɟɦɧɨɝɨ ɪɚɡɥɢɱɧɵɣ ɢɧɬɟɪɮɟɣɫ ɢ ɮɭɧɤɰɢɨɧɚɥ. 

Ɍɚɤ ɤɚɤ ɜ ɨɤɪɭɠɟɧɢɢ Android ɧɟɬ ɜɫɬɪɨɟɧɧɨɝɨ ɪɟɲɟɧɢɹ ɞɥɹ ɷɬɨɣ ɩɪɨɛɥɟɦɵ, 

ɬɨ ɛɵɥɨ ɪɟɲɟɧɨ ɧɚɩɢɫɚɬɶ ɦɨɞɭɥɶ, ɤɨɬɨɪɵɣ ɛɵ ɜɵɞɚɜɚɥ ɪɚɡɧɵɟ ɤɨɧɬɪɨɥɥɟɪɵ ɞɥɹ 

ɪɚɡɧɵɯ ɝɪɭɩɩ ɩɨɥɶɡɨɜɚɬɟɥɟɣ.  
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ȼ ɩɪɢɦɟɪɟ (ɫɦ. ɪɢɫɭɧɨɤ 15) ɩɨɤɚɡɚɧɨ, ɱɬɨ ɜ ɤɨɧɬɪɨɥɥɟɪ AppDetails (ɞɟɬɚɥɢ 

ɡɚɹɜɤɢ) ɦɨɝɭɬ ɡɚɣɬɢ ɤɚɤ ɨɛɵɱɧɵɣ ɩɨɥɶɡɨɜɚɬɟɥɶ, ɬɚɤ ɢ ɧɚɱɚɥɶɧɢɤ, ɧɨ ɤɚɠɞɨɦɭ ɢɡ 

ɧɢɯ ɛɭɞɟɬ ɧɚɡɧɚɱɟɧ ɤɨɧɬɪɨɥɥɟɪ ɫ ɪɚɡɧɵɦ ɢɧɬɟɪɮɟɣɫɨɦ ɢ ɮɭɧɤɰɢɨɧɚɥɨɦ. ɇɢɠɟ 

ɦɨɠɧɨ ɭɜɢɞɟɬɶ, ɱɬɨ ɜ ɤɨɧɬɪɨɥɥɟɪ AttachmentView (ɩɪɨɫɦɨɬɪ ɦɟɞɢɚ-ɜɥɨɠɟɧɢɹ) 

ɦɨɠɟɬ ɡɚɣɬɢ ɥɸɛɨɣ ɚɜɬɨɪɢɡɨɜɚɧɧɵɣ ɩɨɥɶɡɨɜɚɬɟɥɶ, ɚ ɜ ɤɨɧɬɪɨɥɥɟɪ AddApp (ɫɨ-

ɡɞɚɧɢɟ ɧɨɜɨɣ ɡɚɹɜɤɢ) ɬɨɥɶɤɨ ɨɛɵɱɧɵɣ ɩɨɥɶɡɨɜɚɬɟɥɶ (ɬɚɤ ɤɚɤ ɧɚɱɚɥɶɧɢɤ ɧɟ ɦɨɠɟɬ 

ɫɨɡɞɚɜɚɬɶ ɡɚɹɜɤɢ). 

 ControllerTypes.AppDetails to hashMapOf ( 

  

   UserRights.USER to { args: Array<out Any>? ->  

     AppDetailsUserController(args!![0] as Application)  
   }, 

  

   UserRights.HEAD to { args: Array<out Any>? ->  

     AppDetailsHeadController(args!![0] as Application)  

   } 

  
 ), 

  

 ControllerTypes.AttachmentView to hashMapOf ( 

  

   UserRights.ANY_AUTH to { args: Array<out Any>? ->  
     AttachmentViewController(args!![0] as Attachment)  

   } 

  

 ), 

  

 ControllerTypes.AddApp to hashMapOf ( 
  

   UserRights.USER to _: Array<out Any>? ->  

     AddAppController()  

   } 

  

 ) 

Ɋɢɫɭɧɨɤ 15 - ɉɪɢɦɟɪ ɪɚɡɞɟɥɟɧɢɹ ɬɢɩɨɜ ɤɨɧɬɪɨɥɥɟɪɨɜ ɩɨ ɪɚɡɧɵɦ ɝɪɭɩɩɚɦ ɩɨɥɶɡɨɜɚɬɟɥɟɣ 

3.6 ȼɡɚɢɦɨɞɟɣɫɬɜɢɟ ɫ ɫɟɪɜɟɪɨɦ 

Ɍɚɤ ɤɚɤ API ɫɟɪɜɟɪɚ ɫɨɡɞɚɧɨ ɜ REST-ɫɬɢɥɟ, ɬɨ ɧɟɨɛɯɨɞɢɦɨ ɢɫɩɨɥɶɡɨɜɚɬɶ 

HTTP-ɤɥɢɟɧɬ. ɋɚɦɵɦ ɩɨɩɭɥɹɪɧɵɦ ɢ ɝɢɛɤɢɦ HTTP-ɤɥɢɟɧɬɨɦ ɧɚ Android ɹɜɥɹ-

ɟɬɫɹ Retrofit ɨɬ ɤɨɦɩɚɧɢɢ Square [12]. Ɉɧ ɩɨɡɜɨɥɹɟɬ ɢɫɩɨɥɶɡɨɜɚɬɶ middleware-

ɩɟɪɟɯɜɚɬɱɢɤɢ (ɧɚɩɪɢɦɟɪ, ɞɥɹ ɚɜɬɨɪɢɡɚɰɢɢ), ɩɪɟɞɨɫɬɚɜɥɹɟɬ ɚɜɬɨɦɚɬɢɱɟɫɤɭɸ ɫɟ-

ɪɢɚɥɢɡɚɰɢɸ ɢ ɞɟɫɟɪɢɚɥɢɡɚɰɢɸ ɞɚɧɧɵɯ ɢ ɨɩɪɟɞɟɥɹɟɬ API ɜ ɜɢɞɟ ɢɧɬɟɪɮɟɣɫɚ. 

ȼ ɩɪɢɦɟɪɟ (ɫɦ. ɪɢɫɭɧɨɤ 16) ɩɨɤɚɡɚɧ ɩɪɢɦɟɪ GET-ɡɚɩɪɨɫɚ. ȼ ɚɧɧɨɬɚɰɢɢ ɤ 

ɦɟɬɨɞɭ ɭɤɚɡɵɜɚɟɬɫɹ ɬɢɩ ɢ ɩɭɬɶ, ɩɟɪɟɞɚɜɚɟɦɵɣ ɜ ɚɞɪɟɫɧɭɸ ɫɬɪɨɤɭ. ȼ ɚɧɧɨɬɚɰɢɢ ɤ 
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ɩɚɪɚɦɟɬɪɚɦ ɭɤɚɡɵɜɚɟɬɫɹ ɧɚɡɜɚɧɢɟ ɢ ɬɢɩ ɩɚɪɚɦɟɬɪɚ (@Query – ɨɛɵɱɧɵɣ GET-

ɩɚɪɚɦɟɬɪ, @QueryMap – ɦɚɩɩɢɧɝ ɦɧɨɠɟɫɬɜɚ ɩɚɪɚɦɟɬɪɨɜ, ɤɨɬɨɪɵɣ ɜ ɞɚɥɶɧɟɣɲɟɦ 

ɛɭɞɟɬ ɩɪɟɨɛɪɚɡɨɜɚɧ ɜ ɬɚɤɢɟ ɠɟ ɨɛɵɱɧɵɟ ɩɚɪɚɦɟɬɪɵ). 

 @GET("apps") 

 fun apps( 

     @Query("page") page: Int, 

     @Query("per_page") perPage: Int = Constants.PER_PAGE_DEFAULT, 

     @QueryMap query: Map<String, String> = mapOf() 

 ): Single<List<Application>> 

Ɋɢɫɭɧɨɤ 16 - ɩɪɢɦɟɪ GET ɡɚɩɪɨɫɚ 

3.7 Ɇɟɯɚɧɢɡɦ ɚɭɬɟɧɬɢɮɢɤɚɰɢɢ ɢ ɚɜɬɨɪɢɡɚɰɢɢ 

Ɍɚɤ ɤɚɤ, ɩɨɞɯɨɞ REST ɩɨɞɪɚɡɭɦɟɜɚɟɬ ɨɬɫɭɬɫɬɜɢɟ ɯɪɚɧɟɧɢɹ ɫɨɫɬɨɹɧɢɹ ɧɚ 

ɫɟɪɜɟɪɟ, ɬɨ ɜ ɤɚɱɟɫɬɜɟ ɫɪɟɞɫɬɜɚ ɚɭɬɟɧɬɢɮɢɤɚɰɢɢ ɢ ɚɜɬɨɪɢɡɚɰɢɢ ɪɟɲɟɧɨ ɛɵɥɨ ɢɫ-

ɩɨɥɶɡɨɜɚɬɶ JSON Web Tokens (JWT).  

Ɍɚɤɠɟ, ɞɥɹ ɛɨɥɶɲɟɣ ɛɟɡɨɩɚɫɧɨɫɬɢ, ɪɟɲɟɧɨ ɛɵɥɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɩɚɪɭ ɬɨɤɟ-

ɧɨɜ: AccessToken (ɞɥɹ ɚɜɬɨɪɢɡɚɰɢɢ) ɢ RefreshToken (ɞɥɹ ɨɛɧɨɜɥɟɧɢɹ Ac-

cessToken). ɉɪɟɞɩɨɥɚɝɚɟɬɫɹ, ɱɬɨ AccessToken ɨɬɩɪɚɜɥɹɟɬɫɹ ɩɪɢ ɤɚɠɞɨɦ ɡɚɩɪɨɫɟ ɤ 

ɫɟɪɜɟɪɭ ɢ ɩɨɬɨɦɭ ɭɹɡɜɢɦ ɞɥɹ ɩɟɪɟɯɜɚɬɚ ɢ ɟɦɭ ɬɪɟɛɭɟɬɫɹ ɧɚɡɧɚɱɢɬɶ ɤɨɪɨɬɤɨɟ 

ɜɪɟɦɹ ɠɢɡɧɢ. RefreshToken ɠɟ ɩɨɥɭɱɢɬ ɡɧɚɱɢɬɟɥɶɧɨ ɛɨɥɶɲɟɟ ɜɪɟɦɹ ɠɢɡɧɢ. Ɍɚɤɢɦ 

ɨɛɪɚɡɨɦ, ɩɪɢ ɩɟɪɟɯɜɚɬɟ AccessToken ɡɥɨɭɦɵɲɥɟɧɧɢɤ ɩɨɥɭɱɢɬ ɞɨɫɬɭɩ ɤ ɚɤɤɚɭɧɬɭ 

ɩɨɥɶɡɨɜɚɬɟɥɹ ɥɢɲɶ ɧɚ ɦɚɥɨɟ ɜɪɟɦɹ. 

ȼɫɟ, ɱɬɨ ɬɪɟɛɭɟɬɫɹ ɨɬ ɤɥɢɟɧɬɚ – ɚɭɬɟɧɬɢɮɢɰɢɪɨɜɚɬɶɫɹ, ɩɨɥɭɱɢɬɶ ɬɨɤɟɧɵ ɢ 

ɫɨɯɪɚɧɢɬɶ ɢɯ ɥɨɤɚɥɶɧɨ. Ɂɚɬɟɦ ɨɬɩɪɚɜɥɹɬɶ AccessToken ɩɪɢ ɤɚɠɞɨɦ ɡɚɩɪɨɫɟ ɤ ɫɟɪ-

ɜɟɪɭ ɞɥɹ ɚɜɬɨɪɢɡɚɰɢɢ. RefreshToken ɞɨɥɠɟɧ ɨɬɩɪɚɜɥɹɬɶɫɹ ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɞɥɹ ɨɛ-

ɧɨɜɥɟɧɢɹ ɩɟɪɜɨɝɨ ɬɨɤɟɧɚ. 

Ⱦɥɹ ɫɨɯɪɚɧɟɧɢɹ ɬɨɤɟɧɨɜ ɛɵɥɨ ɪɟɲɟɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɦɟɯɚɧɢɡɦ SharedPref-

erences. Google ɪɟɤɨɦɟɧɞɭɟɬ ɢɫɩɨɥɶɡɨɜɚɬɶ ɟɝɨ ɞɥɹ ɯɪɚɧɟɧɢɹ ɧɟɛɨɥɶɲɨɝɨ ɤɨɥɢɱɟ-

ɫɬɜɚ ɫɬɪɨɤɨɜɵɯ ɞɚɧɧɵɯ. 

Ⱦɥɹ ɩɪɨɫɬɨɬɵ, ɛɵɥɨ ɪɟɲɟɧɨ ɧɚɩɢɫɚɬɶ ɦɨɞɭɥɶ ɚɭɬɟɧɬɢɮɢɤɚɰɢɢ ɢ ɚɜɬɨɪɢɡɚ-

ɰɢɢ, ɤɨɬɨɪɵɣ ɛɵ ɩɨɥɭɱɚɥ ɬɨɤɟɧɵ ɫ ɩɨɦɨɳɶɸ API, ɫɨɯɪɚɧɹɥ ɢɯ ɢ ɜɵɞɚɜɚɥ ɞɪɭɝɢɦ 

ɦɨɞɭɥɹɦ ɩɨ ɡɚɩɪɨɫɭ. ȼ ɩɪɨɟɤɬɟ ɨɧ ɧɚɡɵɜɚɟɬɫɹ AuthManager. Ɉɧ ɦɨɠɟɬ:  
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- ɚɭɬɟɧɬɢɮɢɰɢɪɨɜɚɬɶɫɹ, ɢɫɩɨɥɶɡɭɹ ɩɨɥɶɡɨɜɚɬɟɥɶɫɤɢɟ ɞɚɧɧɵɟ (ɩɪɢ ɷɬɨɦ, 

ɫɟɪɜɟɪ ɩɪɢɲɥɟɬ ɤɚɤ ɬɨɤɟɧɵ, ɬɚɤ ɢ ɬɢɩ ɩɨɥɶɡɨɜɚɬɟɥɶɫɤɢɯ ɩɪɚɜ); 

- ɫɨɯɪɚɧɢɬɶ ɬɨɤɟɧɵ ɜ SharedPreferences ɢ ɫɱɢɬɚɬɶ ɢɯ ɨɬɬɭɞɚ; 

- ɨɛɧɨɜɢɬɶ AccessToken, ɢɫɩɨɥɶɡɭɹ RefreshToken; 

- ɞɟɚɭɬɟɧɬɢɮɢɰɢɪɨɜɚɬɶɫɹ, ɫɬɟɪɟɬɶ ɬɨɤɟɧɵ ɢ ɢɡɜɟɫɬɢɬɶ ɩɨɞɩɢɫɚɧɧɵɟ ɦɨ-

ɞɭɥɢ; 

- ɨɬɞɚɬɶ ɬɨɤɟɧɵ ɩɨ ɡɚɩɪɨɫɭ ɞɪɭɝɢɯ ɦɨɞɭɥɟɣ; 

- ɨɬɞɚɬɶ ɬɢɩ ɩɨɥɶɡɨɜɚɬɟɥɶɫɤɢɯ ɩɪɚɜ ɩɨ ɡɚɩɪɨɫɭ ɞɪɭɝɢɯ ɦɨɞɭɥɟɣ; 

- ɨɩɪɟɞɟɥɢɬɶ ɚɜɬɨɪɢɡɨɜɚɧ ɥɢ ɩɨɥɶɡɨɜɚɬɟɥɶ ɢ ɜɟɪɧɭɬɶ ɪɟɡɭɥɶɬɚɬ ɜ ɞɪɭɝɨɣ 

ɦɨɞɭɥɶ ɩɨ ɡɚɩɪɨɫɭ. 

ɋɯɟɦɭ ɚɭɬɟɧɬɢɮɢɤɚɰɢɢ ɫɦ. ɧɚ ɪɢɫɭɧɤɟ 17. 

 
Ɋɢɫɭɧɨɤ 17 - ɋɯɟɦɚ ɚɭɬɟɧɬɢɮɢɤɚɰɢɢ 
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Ⱦɥɹ ɩɟɪɟɞɚɱɢ ɬɨɤɟɧɚ ɩɪɢ ɤɚɠɞɨɦ ɡɚɩɪɨɫɟ ɢɫɩɨɥɶɡɭɟɬɫɹ ɩɟɪɟɯɜɚɬɱɢɤ To-

kenAuthInterceptor ɨɬ Retrofit. Ɉɧ ɫɱɢɬɵɜɚɟɬ ɬɨɤɟɧ ɢɡ AuthManager ɢ ɞɨɛɚɜɥɹɟɬ 

ɟɝɨ ɜ ɡɚɝɨɥɨɜɨɤ ɡɚɩɪɨɫɚ ɜ ɮɨɪɦɚɬɟ «Bearer [AccessToken]». 

ɑɬɨɛɵ ɨɩɪɟɞɟɥɢɬɶ, ɱɬɨ AccessToken ɢɫɬɟɤ, ɢɫɩɨɥɶɡɭɟɬɫɹ ɟɳɟ ɨɞɢɧ middle-

ware ɨɬ Retrofit – TokenAuthenticator. Ɉɧ ɜɵɡɵɜɚɟɬɫɹ ɤɚɠɞɵɣ ɪɚɡ, ɤɨɝɞɚ ɫɟɪɜɟɪ 

ɜɨɡɜɪɚɳɚɟɬ ɤɨɞ ɨɲɢɛɤɢ 401 (Unauthorized). ɂɫɩɨɥɶɡɭɹ ɬɪɢ ɩɨɩɵɬɤɢ, TokenAu-

thenticator ɱɟɪɟɡ AuthManager ɩɵɬɚɟɬɫɹ ɨɛɧɨɜɢɬɶ AccessToken. ȿɫɥɢ ɩɨɩɵɬɤɢ ɢɫ-

ɬɟɤɥɢ, ɬɨ ɨɧ ɜɵɡɵɜɚɟɬ ɦɟɬɨɞ ɞɟɚɭɬɟɧɬɢɮɢɤɚɰɢɢ AuthManager, ɤɨɬɨɪɵɣ ɡɚɬɟɦ ɢɡ-

ɜɟɳɚɟɬ ɢɧɬɟɪɮɟɣɫ, ɱɬɨɛɵ ɬɨɬ ɜɟɪɧɭɥ ɩɨɥɶɡɨɜɚɬɟɥɹ ɧɚ ɨɤɧɨ ɚɭɬɟɧɬɢɮɢɤɚɰɢɢ. 

ɋɯɟɦɭ ɚɜɬɨɪɢɡɚɰɢɢ ɫɦ. ɧɚ ɪɢɫɭɧɤɟ 18. 

 
Ɋɢɫɭɧɨɤ 18 - ɋɯɟɦɚ ɚɜɬɨɪɢɡɚɰɢɢ 
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3.8 Ɇɟɯɚɧɢɡɦ ɜɧɟɞɪɟɧɢɹ ɡɚɜɢɫɢɦɨɫɬɟɣ 

Ʉɚɤ ɛɵɥɨ ɭɩɨɦɹɧɭɬɨ ɜɵɲɟ, ɜ ɩɪɨɟɤɬɟ ɢɫɩɨɥɶɡɭɟɬɫɹ ɛɢɛɥɢɨɬɟɤɚ Dagger 2 

ɞɥɹ ɜɧɟɞɪɟɧɢɹ ɡɚɜɢɫɢɦɨɫɬɟɣ (dependency injection, DI). Ɍɚɤ ɤɚɤ ɜ ɩɪɢɥɨɠɟɧɢɢ ɢɫ-

ɩɨɥɶɡɭɟɬɫɹ ɫɬɢɥɶ single activity application, ɬɨ ɞɥɹ DI ɰɟɥɟɫɨɨɛɪɚɡɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ 

ɟɞɢɧɫɬɜɟɧɧɵɣ ɤɨɦɩɨɧɟɧɬ, ɫɨɫɬɨɹɳɢɣ ɢɡ ɧɟɫɤɨɥɶɤɢɯ ɦɨɞɭɥɟɣ: 

- ApiModule, ɜ ɤɨɬɨɪɨɦ ɪɚɫɩɨɥɨɠɟɧɨ ɜɫɟ, ɱɬɨ ɤɚɫɚɟɬɫɹ ɨɛɪɚɳɟɧɢɣ ɤ ɫɟɪ-

ɜɟɪɭ ɢ ɫɟɪɢɚɥɢɡɚɰɢɢ; 

- BuildersModule, ɜ ɤɨɬɨɪɨɦ ɹɜɧɨ ɨɩɪɟɞɟɥɟɧɵ ɜɫɟ ɤɨɧɬɪɨɥɥɟɪɵ, ɜ ɤɨɬɨɪɵɟ 

ɛɭɞɭɬ ɜɧɟɞɪɹɬɶɫɹ ɡɚɜɢɫɢɦɨɫɬɢ; 

- AppModule, ɜ ɤɨɬɨɪɨɦ ɛɭɞɭɬ ɨɩɪɟɞɟɥɟɧɵ ɪɚɡɥɢɱɧɵɟ ɦɟɯɚɧɢɡɦɵ, ɤɨɬɨɪɵɦ 

ɜɚɠɟɧ ɠɢɡɧɟɧɧɵɣ ɰɢɤɥ activity (ɧɚɩɪɢɦɟɪ, ɤɷɲ ɮɨɬɨ ɢ ɜɢɞɟɨ ɮɚɣɥɨɜ, ɚ ɬɚɤɠɟ 

ɧɚɫɬɪɨɣɤɢ SharedPreferences); 

- UtilsModule, ɜ ɤɨɬɨɪɨɦ ɨɩɪɟɞɟɥɹɸɬɫɹ ɤɥɚɫɫɵ-ɩɨɦɨɳɧɢɤɢ, ɬɚɤɢɟ ɤɚɤ Au-

thManager, ɦɟɧɟɞɠɟɪ ɩɪɚɜ ɞɨɫɬɭɩɚ ɢ ɥɸɛɵɟ ɞɪɭɝɢɟ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɟ ɜɟɳɢ. 

Ⱦɥɹ ɪɚɛɨɬɵ Dagger 2 ɧɟɨɛɯɨɞɢɦɨ ɨɫɭɳɟɫɬɜɢɬɶ ɢɧɴɟɤɰɢɸ ɤɨɦɩɨɧɟɧɬɚ ɜ 

ɬɨɱɤɟ ɜɯɨɞɚ (entry point) ɩɪɢɥɨɠɟɧɢɹ (ɫɦ. ɪɢɫɭɧɨɤ 19). 

 override fun onCreate() { 
     super.onCreate() 

     DaggerAppComponent.builder() 

             .appModule(AppModule(this)) 

             .contextModule(ContextModule(this)) 

             .build() 
             .inject(this) 

 } 

Ɋɢɫɭɧɨɤ 19 - ɂɧɴɟɤɰɢɹ ɝɥɚɜɧɨɝɨ ɤɨɦɩɨɧɟɧɬɚ DI 

Ⱦɥɹ ɜɧɟɞɪɟɧɢɹ ɡɚɜɢɫɢɦɨɫɬɟɣ ɜ ɤɨɧɬɪɨɥɥɟɪɵ ɰɟɥɟɫɨɨɛɪɚɡɧɨ ɛɵɥɨ ɩɟ-

ɪɟɨɩɪɟɞɟɥɢɬɶ ɤɨɧɬɪɨɥɥɟɪɵ, ɩɪɟɞɨɫɬɚɜɥɹɟɦɵɟ ɛɢɛɥɢɨɬɟɤɨɣ RxPM, ɢ ɜɤɥɸɱɢɬɶ 

ɬɭɞɚ ɢɧɴɟɤɰɢɸ (ɫɦ. ɪɢɫɭɧɨɤ 20). 
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 abstract class InjectablePmController<T: PresentationModel> 

 (args: Bundle? = null): PmController<T>(args), HasControllerInjector { 

  

     @Inject lateinit var controllerInjector:  

       DispatchingAndroidInjector<Controller> 
  

     override fun controllerInjector() = controllerInjector 

  

     override fun onContextAvailable(context: Context) { 

         super.onContextAvailable(context) 
         ConductorInjection.inject(this) 

     } 

  

 } 

Ɋɢɫɭɧɨɤ 20 - ɉɟɪɟɨɩɪɟɞɟɥɟɧɧɵɣ ɤɨɧɬɪɨɥɥɟɪ ɫ ɢɧɴɟɤɰɢɟɣ 

Ɂɚɬɟɦ ɫɬɚɥɨ ɜɨɡɦɨɠɧɵɦ ɜɧɟɞɪɹɬɶ ɧɟɨɛɯɨɞɢɦɵɟ ɡɚɜɢɫɢɦɨɫɬɢ ɫ ɩɨɦɨɳɶɸ 

ɚɧɧɨɬɚɰɢɢ @Inject ɜ ɩɨɥɹ ɤɨɧɬɪɨɥɥɟɪɚ ɥɢɛɨ ɜ ɟɝɨ ɤɨɧɫɬɪɭɤɬɨɪ. 

3.9 ɉɪɨɫɦɨɬɪ ɢ ɤɷɲɢɪɨɜɚɧɢɟ ɮɨɬɨ ɢ ɜɢɞɟɨ 

Ⱦɥɹ ɩɪɨɫɦɨɬɪɚ ɢ ɦɚɫɲɬɚɛɢɪɨɜɚɧɢɹ ɮɨɬɨ ɛɵɥɚ ɢɫɩɨɥɶɡɨɜɚɧɚ ɛɢɛɥɢɨɬɟɤɚ  

PhotoView [13] ɨɬ Chris Banes, ɪɚɡɪɚɛɨɬɱɢɤɚ ɢɡ ɤɨɦɩɚɧɢɢ Google. Ɉɧɚ ɩɨɡɜɨɥɹɟɬ 

ɦɚɫɲɬɚɛɢɪɨɜɚɬɶ ɢɡɨɛɪɚɠɟɧɢɟ ɩɨ ɬɚɩɭ ɢ ɜɨɫɫɬɚɧɚɜɥɢɜɚɬɶ ɦɚɫɲɬɚɛ ɩɨ ɞɜɨɣɧɨɦɭ 

ɬɚɩɭ, ɚ ɬɚɤɠɟ ɩɟɪɟɦɟɳɚɬɶɫɹ ɩɨ ɢɡɨɛɪɚɠɟɧɢɸ (ɫɦ. ɪɢɫɭɧɨɤ 21). 

 
Ɋɢɫɭɧɨɤ 21 - ɉɪɨɫɦɨɬɪ ɜɥɨɠɟɧɢɹ 
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Ⱦɥɹ ɡɚɝɪɭɡɤɢ ɢ ɤɷɲɢɪɨɜɚɧɢɹ ɢɡɨɛɪɚɠɟɧɢɣ ɜ ɩɪɢɥɨɠɟɧɢɢ ɢɫɩɨɥɶɡɭɟɬɫɹ 

ɛɢɛɥɢɨɬɟɤɚ Picasso [14] ɨɬ ɤɨɦɩɚɧɢɢ Square. Ɉɧɚ ɩɨɡɜɨɥɹɟɬ ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɚɫɢɧ-

ɯɪɨɧɧɨ ɫɤɚɱɢɜɚɬɶ ɢ ɤɷɲɢɪɨɜɚɬɶ ɢɡɨɛɪɚɠɟɧɢɹ ɩɨ ɨɞɧɨɦɭ ɥɢɲɶ HTTP-ɚɞɪɟɫɭ (ɫɦ 

ɪɢɫɭɧɨɤ 22). 

 val img = picasso.load(attachment.thumbnailUrl) 

     .error(R.drawable.ic_error) 

     .fit() 

     .centerCrop() 

Ɋɢɫɭɧɨɤ 22 - ɂɫɩɨɥɶɡɨɜɚɧɢɟ Picasso 

Ⱦɥɹ ɩɪɨɫɦɨɬɪɚ ɜɢɞɟɨ ɢɫɩɨɥɶɡɭɟɬɫɹ ɜɫɬɪɨɟɧɧɵɣ ɜɢɞɠɟɬ VideoView, ɢɦɟɸ-

ɳɢɣ ɜɫɟ ɧɟɨɛɯɨɞɢɦɵɟ ɷɥɟɦɟɧɬɵ ɭɩɪɚɜɥɟɧɢɹ: ɜɨɫɩɪɨɢɡɜɟɞɟɧɢɟ, ɩɚɭɡɚ, ɩɟɪɟɦɨɬɤɚ 

(ɫɦ. ɪɢɫɭɧɨɤ 23). 

 
Ɋɢɫɭɧɨɤ 23 - ȼɢɞɠɟɬ VideoView 

Ⱦɥɹ ɩɨɬɨɤɨɜɨɣ ɡɚɝɪɭɡɤɢ (ɡɚɝɪɭɡɤɚ ɜɢɞɟɨ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɨ ɱɚɫɬɹɦ ɩɪɹɦɨ 

ɜɨ ɜɪɟɦɹ ɜɨɫɩɪɨɢɡɜɟɞɟɧɢɹ) ɢ ɤɷɲɢɪɨɜɚɧɢɹ ɜɢɞɟɨ ɢɫɩɨɥɶɡɭɟɬɫɹ ɛɢɛɥɢɨɬɟɤɚ An-

droidVideoCache [15]. ȿɟ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɩɪɨɢɫɯɨɞɢɬ ɚɧɚɥɨɝɢɱɧɨ ɛɢɛɥɢɨɬɟɤɟ Pi-

casso ɜ ɨɞɧɭ ɫɬɪɨɱɤɭ ɤɨɞɚ (ɫɦ. ɪɢɫɭɧɨɤ 24). 

 videoCache.getProxyUrl(attachment.url) 

Ɋɢɫɭɧɨɤ 24 - ɂɫɩɨɥɶɡɨɜɚɧɢɟ AndroidVideoCache 
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3.10 ɂɧɬɟɪɮɟɣɫ 

ɂɧɬɟɪɮɟɣɫ ɩɪɢɥɨɠɟɧɢɹ ɡɚɞɚɟɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ .xml ɮɚɣɥɚɯ. Ɏɚɣɥɵ ɫ 

ɩɨɥɧɨɰɟɧɧɵɦɢ ɢɧɬɟɪɮɟɣɫɧɵɦɢ ɨɤɧɚɦɢ ɧɚɡɵɜɚɸɬɫɹ ɦɚɤɟɬɚɦɢ (layout). Ɍɚɤ ɠɟ 

ɷɥɟɦɟɧɬ ɢɧɬɟɪɮɟɣɫɚ ɥɸɛɨɝɨ ɦɚɫɲɬɚɛɚ ɦɨɠɧɨ ɜɵɧɟɫɬɢ ɜ ɨɬɞɟɥɶɧɵɣ ɮɚɣɥ ɢ ɬɨɝɞɚ 

ɨɧ ɛɭɞɟɬ ɧɚɡɵɜɚɬɶɫɹ ɤɨɦɩɨɧɟɧɬɨɦ. Ɍɚɤɢɟ ɤɨɦɩɨɧɟɧɬɵ ɩɪɢɝɨɞɧɵ ɤ ɦɧɨɝɨɪɚɡɨ-

ɜɨɦɭ ɢɫɩɨɥɶɡɨɜɚɧɢɸ ɢ ɩɨɫɬɪɨɟɧɢɸ ɢɡ ɧɢɯ ɢɧɬɟɪɮɟɣɫɚ. 

Ʉɪɨɦɟ ɬɨɝɨ, ɫɭɳɟɫɬɜɭɸɬ ɭɠɟ ɝɨɬɨɜɵɟ ɜɢɞɠɟɬɵ ɫɨ ɫɜɨɢɦɢ ɫɜɨɣɫɬɜɚɦɢ, 

ɜɫɬɪɨɟɧɧɵɦɢ ɫɨɛɵɬɢɹɦɢ ɢ ɞɪɭɝɢɦɢ ɩɚɪɚɦɟɬɪɚɦɢ. ɇɟɤɨɬɨɪɵɟ ɢɡ ɧɢɯ ɹɜɥɹɸɬɫɹ 

ɞɨɫɬɚɬɨɱɧɨ ɫɥɨɠɧɵɦɢ ɤɨɦɩɨɧɟɧɬɚɦɢ, ɤɨɬɨɪɵɟ ɢɦɟɸɬ ɜ ɫɜɨɟɦ ɫɨɫɬɚɜɟ ɞɪɭɝɢɟ 

ɤɨɦɩɨɧɟɧɬɵ. 

Ⱦɥɹ ɜɢɞɠɟɬɨɜ-ɫɩɢɫɤɨɜ, ɤɨɬɨɪɵɟ ɦɨɝɭɬ ɞɢɧɚɦɢɱɟɫɤɢ ɩɨɞɝɪɭɠɚɬɶ ɞɚɧɧɵɟ, 

ɧɟɨɛɯɨɞɢɦɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɤɥɚɫɫɵ-ɚɞɚɩɬɟɪɵ. ȼ ɧɢɯ ɦɨɠɧɨ ɩɟɪɟɨɩɪɟɞɟɥɹɬɶ ɤɚɤ 

ɞɚɧɧɵɟ, ɤɨɬɨɪɵɟ ɧɟɨɛɯɨɞɢɦɨ ɨɬɨɛɪɚɡɢɬɶ, ɬɚɤ ɢ ɜɢɞ, ɜ ɤɨɬɨɪɨɦ ɨɧɢ ɛɭɞɭɬ ɩɪɟɞ-

ɫɬɚɜɥɟɧɵ. 

ȼ ɫɥɟɞɭɸɳɟɦ ɩɪɢɦɟɪɟ (ɫɦ. ɪɢɫɭɧɨɤ 25) ɢɫɩɨɥɶɡɭɟɬɫɹ ɫɩɢɫɨɤ ɡɚɹɜɨɤ ɫ ɛɟɫ-

ɤɨɧɟɱɧɨɣ ɩɪɨɤɪɭɬɤɨɣ, ɞɚɧɧɵɟ ɞɥɹ ɤɨɬɨɪɨɝɨ ɞɢɧɚɦɢɱɟɫɤɢ ɩɨɞɝɪɭɠɚɸɬɫɹ ɫ ɫɟɪ-

ɜɟɪɚ.  

 
Ɋɢɫɭɧɨɤ 25 - ɉɪɢɦɟɪ ɢɧɬɟɪɮɟɣɫɚ ɫ ɞɢɧɚɦɢɱɟɫɤɢɦ ɫɩɢɫɤɨɦ 



40 
 

ɋɩɢɫɨɤ ɢɫɩɨɥɶɡɭɟɬ ɩɟɪɟɨɩɪɟɞɟɥɟɧɧɵɣ ɚɞɚɩɬɟɪ ɫ ɦɨɞɢɮɢɰɢɪɨɜɚɧɧɵɦ 

ViewHolder’ɨɦ. ViewHolder – ɷɬɨ ɷɥɟɦɟɧɬ ɫɩɢɫɤɚ, ɤ ɤɨɬɨɪɨɦɭ ɦɨɠɧɨ ɩɪɢɜɹɡɚɬɶ 

ɨɩɪɟɞɟɥɟɧɧɵɣ ɢɧɬɟɪɮɟɣɫɧɵɣ ɤɨɦɩɨɧɟɧɬ (ɫɦ. ɪɢɫɭɧɨɤ 26). 

 override fun onCreateViewHolder(parent: ViewGroup, viewType: Int): ViewHolder { 

     val view = LayoutInflater 

         .from(parent.context).inflate(R.layout.row_app_list, parent, false) 

     return ViewHolder(view) 

 } 
 override fun onBindViewHolder(holder: ViewHolder, position: Int) { 

     val app = apps[position] 

     holder.itemView.setOnClickListener { appOnClick.onNext(app) } 

     holder.id = app.id 

     holder.theme.text = app.theme 
     holder.createdAt.text = DateFormat.getDateInstance().format(app.createdAt) 

     holder.userName.text =  

         if (authManager.rights() == UserRights.USER)  

             activity.resources.getString(app.destination.resourceId)  

         else app.userName 

  
     holder.text.text = app.text 

 } 

Ɋɢɫɭɧɨɤ 26 - ɉɪɢɦɟɪ ɢɧɢɰɢɚɥɢɡɚɰɢɢ ViewHolder'ɚ ɜ ɚɞɚɩɬɟɪɟ 

ɇɚ ɞɚɧɧɵɣ ɦɨɦɟɧɬ ɜ ɩɪɢɥɨɠɟɧɢɢ ɫɭɳɟɫɬɜɭɟɬ ɞɟɜɹɬɶ ɤɨɧɬɪɨɥɥɟɪɨɜ: 

- SignInController, ɨɬɜɟɱɚɸɳɢɣ ɡɚ ɚɭɬɟɧɬɢɮɢɤɚɰɢɸ ɩɨɥɶɡɨɜɚɬɟɥɹ; 

- PasswordRequiredController ɞɥɹ ɜɜɨɞɚ ɩɚɪɨɥɹ ɩɨɥɶɡɨɜɚɬɟɥɹ (ɟɫɥɢ ɨɧ ɭɫɬɚ-

ɧɨɜɥɟɧ), ɚ ɬɚɤɠɟ ɞɥɹ ɟɝɨ ɫɛɪɨɫɚ; 

- ProfileController, ɜ ɤɨɬɨɪɨɦ ɩɨɥɶɡɨɜɚɬɟɥɶ ɦɨɠɟɬ ɢɡɦɟɧɢɬɶ ɥɢɱɧɵɟ ɞɚɧɧɵɟ; 

- OptionsController, ɫɨɞɟɪɠɚɳɢɣ ɧɚɫɬɪɨɣɤɢ ɩɪɢɥɨɠɟɧɢɹ; 

- AppListController, ɨɬɨɛɪɚɠɚɸɳɢɣ ɫɩɢɫɨɤ ɞɨɫɬɭɩɧɵɯ ɡɚɹɜɨɤ; 

- AddAppController ɞɥɹ ɫɨɡɞɚɧɢɹ ɧɨɜɨɣ ɡɚɹɜɤɢ; 

- AppDetailsUserController, ɜ ɤɨɬɨɪɨɦ ɩɨɥɶɡɨɜɚɬɟɥɶ ɦɨɠɟɬ ɩɨɫɦɨɬɪɟɬɶ ɞɟ-

ɬɚɥɢ ɡɚɹɜɤɢ; 

- AppDetailsHeadController ɚɧɚɥɨɝɢɱɧɨ ɫɨɞɟɪɠɢɬ ɞɟɬɚɥɢ ɡɚɹɜɤɢ, ɧɨ ɫ ɜɨɡ-

ɦɨɠɧɨɫɬɶɸ ɪɭɤɨɜɨɞɢɬɟɥɸ ɨɬɜɟɬɢɬɶ ɧɚ ɧɟɟ; 

- AttachmentViewController ɨɬɜɟɱɚɟɬ ɡɚ ɨɬɨɛɪɚɠɟɧɢɟ ɦɟɞɢɚ, ɤɚɤ ɮɨɬɨ, ɬɚɤ ɢ 

ɜɢɞɟɨ. 

ɋɯɟɦɭ ɩɟɪɟɯɨɞɨɜ ɦɟɠɞɭ ɤɨɧɬɪɨɥɥɟɪɚɦɢ ɫɦ. ɧɚ ɪɢɫɭɧɤɟ 27.  
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Ƚɞɟ USER – ɞɨɫɬɭɩ ɬɨɥɶɤɨ ɞɥɹ ɨɛɵɱɧɨɝɨ ɩɨɥɶɡɨɜɚɬɟɥɹ, HEAD – ɞɨɫɬɭɩ 

ɬɨɥɶɤɨ ɞɥɹ ɪɭɤɨɜɨɞɢɬɟɥɹ. 

 

 
Ɋɢɫɭɧɨɤ 27 - ɋɯɟɦɚ ɩɟɪɟɯɨɞɨɜ ɦɟɠɞɭ ɤɨɧɬɪɨɥɥɟɪɚɦɢ 
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ɁȺɄɅɘɑȿɇɂȿ 

ȼ ɪɟɡɭɥɶɬɚɬɟ ɜɵɩɨɥɧɟɧɢɹ ɜɵɩɭɫɤɧɨɣ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ ɛɵɥɢ ɜɵ-

ɩɨɥɧɟɧɵ ɫɥɟɞɭɸɳɢɟ ɡɚɞɚɱɢ: 

- ɨɩɪɨɫ ɡɚɤɚɡɱɢɤɚ; 

- ɚɧɚɥɢɡ ɩɪɟɞɦɟɬɧɨɣ ɨɛɥɚɫɬɢ, ɪɚɫɫɦɨɬɪɟɧɢɟ ɫɭɳɟɫɬɜɭɸɳɢɯ ɬɟɯɧɨɥɨɝɢɣ ɢ 

ɢɯ ɜɵɛɨɪ; 

- ɫɨɫɬɚɜɥɟɧɢɟ ɬɟɯɧɢɱɟɫɤɨɝɨ ɡɚɞɚɧɢɹ, ɢɫɯɨɞɹ ɢɡ ɬɪɟɛɨɜɚɧɢɣ ɡɚɤɚɡɱɢɤɚ ɢ ɜɵ-

ɛɪɚɧɧɵɯ ɬɟɯɧɨɥɨɝɢɣ; 

- ɪɚɡɪɚɛɨɬɤɚ ɦɨɛɢɥɶɧɨɝɨ ɩɪɢɥɨɠɟɧɢɹ ɧɚ Ɉɋ Android; 

- ɬɟɫɬɢɪɨɜɚɧɢɟ ɦɨɛɢɥɶɧɨɝɨ ɩɪɢɥɨɠɟɧɢɹ ɢ ɟɝɨ ɜɡɚɢɦɨɞɟɣɫɬɜɢɟ ɫ ɫɟɪɜɟɪɨɦ; 

- ɩɪɟɞɨɫɬɚɜɥɟɧɢɟ ɝɨɬɨɜɨɝɨ ɩɪɨɞɭɤɬɚ ɡɚɤɚɡɱɢɤɭ. 

ɇɚ ɞɚɧɧɨɦ ɷɬɚɩɟ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɜɧɟɞɪɟɧɢɟ ɜɟɛ-ɫɟɪɜɢɫɚ ɧɚ ɩɪɟɞɩɪɢɹɬɢɟ. 

Ȼɥɚɝɨɞɚɪɹ ɦɨɛɢɥɶɧɨɦɭ ɩɪɢɥɨɠɟɧɢɸ ɫɨɬɪɭɞɧɢɤɢ ɩɪɟɞɩɪɢɹɬɢɹ ɩɨɥɭɱɚɬ ɜɨɡɦɨɠ-

ɧɨɫɬɶ ɭɞɨɛɧɨɣ ɢ ɦɨɛɢɥɶɧɨɣ ɩɨɞɚɱɢ ɠɚɥɨɛ ɨ ɧɚɪɭɲɟɧɢɢ ɬɟɯɧɢɤɢ ɛɟɡɨɩɚɫɧɨɫɬɢ. 

Ɉɠɢɞɚɟɬɫɹ, ɱɬɨ ɫ ɩɨɦɨɳɶɸ ɞɚɧɧɵɯ, ɩɪɟɞɨɫɬɚɜɥɹɟɦɵɯ ɪɚɡɪɚɛɨɬɚɧɧɵɦ ɜɟɛ-ɫɟɪɜɢ-

ɫɨɦ, ɪɭɤɨɜɨɞɫɬɜɨ ɤɨɦɩɚɧɢɢ ɫɦɨɠɟɬ ɨɩɟɪɚɬɢɜɧɨ ɭɫɬɪɚɧɹɬɶ ɢɦɟɸɳɢɟɫɹ ɭɝɪɨɡɵ ɢ 

ɤɨɥɢɱɟɫɬɜɨ ɧɟɫɱɚɫɬɧɵɯ ɫɥɭɱɚɟɜ ɫɭɳɟɫɬɜɟɧɧɨ ɫɨɤɪɚɬɢɬɫɹ. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɡɚɞɚɱɢ ɞɚɧɧɨɣ ɜɵɩɭɫɤɧɨɣ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ 

ɦɨɠɧɨ ɫɱɢɬɚɬɶ ɜɵɩɨɥɧɟɧɧɵɦɢ, ɚ ɰɟɥɶ ɞɨɫɬɢɝɧɭɬɨɣ. 
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10 Ȼɢɛɥɢɨɬɟɤɚ RxBinding [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ] : ɫɬɪɚɧɢɰɚ ɧɚ github.com – 

Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: https://github.com/JakeWharton/RxBinding. 

11 Ɋɚɡɛɢɪɚɟɦɫɹ ɫ Conductor [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ] : ɫɬɚɬɶɹ ɧɚ habr.com – 

Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: https://habr.com/post/329532/. 

12 Ȼɢɛɥɢɨɬɟɤɚ Retrofit [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ] : ɫɬɪɚɧɢɰɚ ɧɚ github.com – 

Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: https://github.com/square/retrofit. 

13 Ȼɢɛɥɢɨɬɟɤɚ PhotoView [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ] : ɫɬɪɚɧɢɰɚ ɧɚ github.com 

– Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: https://github.com/chrisbanes/PhotoView. 

https://ru.wikipedia.org/w/index.php?title=IntelliJ_IDEA&oldid=92987896
https://www.reactivemanifesto.org/
https://github.com/ReactiveX/RxAndroid
https://github.com/ReactiveX
https://github.com/dmdevgo/RxPM
https://martinfowler.com/eaaDev/PresentationModel.html
https://github.com/bluelinelabs/Conductor
https://github.com/google/dagger
https://github.com/JakeWharton/RxBinding
https://habr.com/post/329532/
https://github.com/square/retrofit
https://github.com/chrisbanes/PhotoView
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14 Ȼɢɛɥɢɨɬɟɤɚ Picasso [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ] : ɫɬɪɚɧɢɰɚ ɧɚ github.com – 

Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: https://github.com/square/picasso. 

15 Ȼɢɛɥɢɨɬɟɤɚ AndroidVideoCache [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ] : ɫɬɪɚɧɢɰɚ ɧɚ 

github.com – Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: https://github.com/danikula/AndroidVideoCache. 

16 Ɋɚɡɥɢɱɢɹ ɦɟɠɞɭ MVVM ɢ ɨɫɬɚɥɶɧɵɦɢ MV*-ɩɚɬɬɟɪɧɚɦɢ [ɗɥɟɤɬɪɨɧɧɵɣ 

ɪɟɫɭɪɫ] : ɫɬɚɬɶɹ ɢɡ ɛɥɨɝɚ ɤɨɦɩɚɧɢɢ MobileUp ɧɚ habr.com – Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: 

https://habr.com/company/mobileup/blog/313538/. 

17 RxPM — ɪɟɚɤɬɢɜɧɚɹ ɪɟɚɥɢɡɚɰɢɹ ɩɚɬɬɟɪɧɚ Presentation Model 

[ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ] : ɫɬɚɬɶɹ ɢɡ ɛɥɨɝɚ ɤɨɦɩɚɧɢɢ MobileUp ɧɚ habr.com – Ɋɟɠɢɦ 

ɞɨɫɬɭɩɚ: https://habr.com/company/mobileup/blog/342850/. 
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