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ɉɪɟɞɫɬɚɜɥɟɧɚ ɦɟɬɨɞɢɤɚ ɬɟɫɬɢɪɨɜɚɧɢɹ ɦɨɞɭɥɟɣ ɦɨɛɢɥɶɧɨɝɨ ɩɪɢɥɨɠɟɧɢɹ ɧɚ ɩɥɚɬɮɨɪɦɟ iOS «Ƚɨɫɭɫɥɭɝɢ Ɇɨ-
ɫɤɜɵ» ɱɟɪɟɡ ɬɟɫɬɢɪɨɜɚɧɢɟ. ɉɪɟɞɥɨɠɟɧɧɚɹ ɦɟɬɨɞɢɤɚ ɨɪɢɟɧɬɢɪɨɜɚɧɚ ɧɚ ɚɪɯɢɬɟɤɬɭɪɭ ɩɪɢɥɨɠɟɧɢɹ iOS «Ƚɨɫɭɫɥɭɝɢ 
Ɇɨɫɤɜɵ» ɢ ɦɨɠɟɬ ɩɪɢɦɟɧɹɬɶɫɹ ɩɪɢ ɪɚɡɪɚɛɨɬɤɟ ɫɰɟɧ ɩɪɢɥɨɠɟɧɢɹ. ɇɚ ɩɪɢɦɟɪɟ ɪɚɡɪɚɛɨɬɤɢ ɫɰɟɧɵ ɪɟɝɢɫɬɪɚɰɢɢ 
ɫɨɰɢɚɥɶɧɨɣ ɤɚɪɬɵ ɦɨɫɤɜɢɱɚ, ɢɫɩɨɥɶɡɭɹ ɪɚɡɪɚɛɨɬɚɧɧɭɸ ɦɟɬɨɞɢɤɭ, ɩɨ ɬɟɯɧɢɱɟɫɤɨɦɭ ɡɚɞɚɧɢɸ ɩɨɷɬɚɩɧɨ ɪɟɚɥɢɡɨ-
ɜɚɧɵ ɬɪɢ ɚɪɯɢɬɟɤɬɭɪɧɵɯ ɤɨɦɩɨɧɟɧɬɚ View Controller, Interactor ɢ Presenter: ɫɰɟɧɵ ɜ ɜɢɞɟ ɤɥɚɫɫɨɜ, ɚ ɬɚɤɠɟ ɪɟ-
ɚɥɢɡɨɜɚɧɵ ɬɟɫɬɵ ɦɨɞɭɥɟɣ ɞɥɹ ɷɬɢɯ ɤɥɚɫɫɨɜ. ɇɚɩɢɫɚɧɧɵɣ ɤɨɞ ɩɨɤɚɡɵɜɚɟɬ ɨɫɨɛɟɧɧɨɫɬɢ ɪɚɡɪɚɛɨɬɤɢ ɢ ɦɨɠɟɬ ɢɫ-
ɩɨɥɶɡɨɜɚɬɶɫɹ ɜ ɤɚɱɟɫɬɜɟ ɩɪɢɦɟɪɚ ɞɥɹ ɫɨɡɞɚɧɢɹ ɧɨɜɵɯ ɫɰɟɧ. ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɦɟɬɨɞɢɤɢ ɦɨɞɭɥɶɧɨɝɨ ɬɟɫɬɢɪɨɜɚɧɢɹ 
ɦɨɛɢɥɶɧɨɝɨ ɩɪɢɥɨɠɟɧɢɹ iOS «Ƚɨɫɭɫɥɭɝɢ Ɇɨɫɤɜɵ» ɩɨɡɜɨɥɹɟɬ ɭɦɟɧɶɲɢɬɶ ɤɨɥɢɱɟɫɬɜɨ ɞɟɮɟɤɬɨɜ ɜ ɩɪɢɥɨɠɟɧɢɢ, 
ɭɦɟɧɶɲɚɟɬ ɫɬɨɢɦɨɫɬɶ ɢɫɩɪɚɜɥɟɧɢɹ ɞɟɮɟɤɬɨɜ, ɫɩɨɫɨɛɫɬɜɭɟɬ ɧɚɩɢɫɚɧɢɸ ɛɨɥɟɟ ɱɢɫɬɨɝɨ ɤɨɞɚ ɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɸ 
ɭɞɨɛɧɵɯ ɢɧɬɟɪɮɟɣɫɨɜ ɤɥɚɫɫɨɜ.
Ключевые слова: ɦɨɞɭɥɶɧɨɟ ɬɟɫɬɢɪɨɜɚɧɢɟ, unit-ɬɟɫɬɢɪɨɜɚɧɢɟ, test-driven development, TDD, Clean Swift, mock-
ɨɛɴɟɤɬ, spy-ɨɛɴɟɤɬ, ɨɛɴɟɤɬ-ɲɩɢɨɧ
ȼɜɟɞɟɧɢɟ

ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɪɨɟɤɬ 
ɪɚɡɪɚɛɨɬɤɢ ɦɨɛɢɥɶɧɨɝɨ ɩɪɢɥɨɠɟɧɢɹ iOS «Ƚɨɫɭ-
ɫɥɭɝɢ Ɇɨɫɤɜɵ», ɨɛɴɟɞɢɧɹɸɳɟɝɨ ɜɨɫɬɪɟɛɨɜɚɧɧɵɟ 
ɭɫɥɭɝɢ ɉɪɚɜɢɬɟɥɶɫɬɜɚ Ɇɨɫɤɜɵ. ɇɚ ɞɚɧɧɵɣ ɦɨ-
ɦɟɧɬ ɩɪɨɟɤɬ ɫɨɞɟɪɠɢɬ ɛɨɥɟɟ ɱɟɦ 1500 ɮɚɣɥɨɜ ɫ 
ɢɫɯɨɞɧɵɦ ɤɨɞɨɦ. Ʉɪɨɦɟ ɬɨɝɨ, ɩɨɫɬɟɩɟɧɧɨ ɜ ɩɪɢ-
ɥɨɠɟɧɢɟ ɞɨɛɚɜɥɹɟɬɫɹ ɧɨɜɚɹ ɮɭɧɤɰɢɨɧɚɥɶɧɨɫɬɶ, 
ɜɫɥɟɞɫɬɜɢɟ ɱɟɝɨ ɭɜɟɥɢɱɢɜɚɟɬɫɹ ɤɨɥɢɱɟɫɬɜɨ ɮɚɣ-
ɥɨɜ ɢ ɦɟɧɹɟɬɫɹ ɢɫɯɨɞɧɵɣ ɤɨɞ, ɜ ɧɟɦ ɫ ɛɨɥɶɲɨɣ ɜɟ-
ɪɨɹɬɧɨɫɬɶɸ ɩɨɹɜɥɹɸɬɫɹ ɪɟɝɪɟɫɫɢɨɧɧɵɟ ɨɲɢɛɤɢ (ɤɨɝɞɚ ɪɚɛɨɬɚɸɳɢɣ ɮɭɧɤɰɢɨɧɚɥ ɫɥɨɦɚɥɢ ɧɟɚɤɤɭ-
ɪɚɬɧɵɦɢ ɢɡɦɟɧɟɧɢɹɦɢ). Ⱦɟɣɫɬɜɟɧɧɵɦ ɪɟɲɟɧɢɟɦ 
ɷɬɨɣ ɩɪɨɛɥɟɦɵ ɹɜɥɹɟɬɫɹ ɦɨɞɭɥɶɧɨɟ ɬɟɫɬɢɪɨɜɚɧɢɟ (unit-ɬɟɫɬɢɪɨɜɚɧɢɟ) – ɨɞɧɚ ɢɡ ɤɥɸɱɟɜɵɯ ɩɪɚɤɬɢɤ 
ɦɟɬɨɞɨɥɨɝɢɢ ɷɤɫɬɪɟɦɚɥɶɧɨɝɨ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ. 
Ɂɞɟɫɶ unit (ɦɨɞɭɥɶ) – ɷɬɨ ɦɚɥɵɣ ɩɨ ɨɛɴɟɦɭ ɫɚɦɨ-

ɞɨɫɬɚɬɨɱɧɵɣ ɭɱɚɫɬɨɤ ɤɨɞɚ, ɪɟɚɥɢɡɭɸɳɢɣ ɨɩɪɟɞɟ-
ɥɟɧɧɨɟ ɩɨɜɟɞɟɧɢɟ, ɤɨɬɨɪɵɣ ɱɚɫɬɨ (ɧɨ ɧɟ ɜɫɟɝɞɚ) 
ɹɜɥɹɟɬɫɹ ɤɥɚɫɫɨɦ. 
Ɇɨɞɭɥɶɧɨɟ ɬɟɫɬɢɪɨɜɚɧɢɟ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɢɡɨɥɢ-

ɪɨɜɚɧɧɨɣ ɩɪɨɜɟɪɤɟ ɧɚ ɤɨɪɪɟɤɬɧɨɫɬɶ ɢ ɪɚɛɨɬɨɫɩɨ-
ɫɨɛɧɨɫɬɶ ɤɚɠɞɨɝɨ ɨɬɞɟɥɶɧɨɝɨ ɦɨɞɭɥɹ ɢɫɯɨɞɧɨɝɨ 
ɤɨɞɚ – ɬɟɫɬɢɪɨɜɚɧɢɟ ɫ ɜɵɫɨɤɨɣ ɝɪɚɧɭɥɹɪɧɨɫɬɶɸ. 
Ɍɨ ɟɫɬɶ ɢɞɟɹ ɫɨɫɬɨɢɬ ɜ ɬɨɦ, ɱɬɨɛɵ ɫɨɡɞɚɜɚɬɶ ɬɟ-
ɫɬɵ ɞɥɹ ɤɚɠɞɨɣ ɧɟɬɪɢɜɢɚɥɶɧɨɣ ɮɭɧɤɰɢɢ ɢɥɢ ɦɟ-
ɬɨɞɚ [1]. ɗɬɨ ɩɨɡɜɨɥɹɟɬ ɞɨɫɬɚɬɨɱɧɨ ɛɵɫɬɪɨ ɩɪɨ-
ɜɟɪɢɬɶ, ɧɟ ɩɪɢɜɟɥɨ ɥɢ ɨɱɟɪɟɞɧɨɟ ɢɡɦɟɧɟɧɢɟ ɤɨɞɚ 
ɤ ɪɟɝɪɟɫɫɢɢ, ɬɨ ɟɫɬɶ ɤ ɩɨɹɜɥɟɧɢɸ ɨɲɢɛɨɤ ɜ ɭɠɟ 
ɩɪɨɬɟɫɬɢɪɨɜɚɧɧɵɯ ɦɟɫɬɚɯ ɩɪɨɝɪɚɦɦɵ, ɚ ɬɚɤɠɟ 
ɨɛɥɟɝɱɚɟɬ ɢɯ ɨɛɧɚɪɭɠɟɧɢɟ ɢ ɭɫɬɪɚɧɟɧɢɟ. 
ȼ Unit-ɬɟɫɬɢɪɨɜɚɧɢɢ ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɜɚ ɩɨɞɯɨ-

ɞɚ ɤ ɫɨɡɞɚɧɢɸ ɬɟɫɬɨɜ:– ɪɚɡɪɚɛɨɬɤɚ ɱɟɪɟɡ ɬɟɫɬɢɪɨɜɚɧɢɟ (test-driven development, TDD);
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Ȼɨɝɨɦɨɥɨɜɚ Ɇ.Ⱥ., Ʉɥɟɦɟɧɬɶɟɜ ɋ.Ⱥ.– ɫɨɡɞɚɧɢɟ ɬɟɫɬɨɜ ɞɥɹ ɝɨɬɨɜɵɯ ɦɟɬɨɞɨɜ.
ȼ ɞɚɧɧɨɦ ɢɫɫɥɟɞɨɜɚɧɢɢ ɩɪɢɦɟɧɟɧ ɩɟɪɜɵɣ 

ɩɨɞɯɨɞ. Ɋɚɫɫɦɨɬɪɢɦ ɩɪɟɞɥɚɝɚɟɦɭɸ ɦɟɬɨɞɢɤɭ ɪɚɡ-
ɪɚɛɨɬɤɢ ɚɪɯɢɬɟɤɬɭɪɧɵɯ ɤɨɦɩɨɧɟɧɬɨɜ ɦɨɛɢɥɶɧɨ-
ɝɨ ɩɪɢɥɨɠɟɧɢɹ iOS «Ƚɨɫɭɫɥɭɝɢ Ɇɨɫɤɜɵ» ɱɟɪɟɡ 
ɬɟɫɬɢɪɨɜɚɧɢɟ. ɗɬɚ ɬɟɯɧɢɤɚ ɨɫɧɨɜɚɧɚ ɧɚ ɢɬɟɪɚɬɢɜ-
ɧɨɦ ɰɢɤɥɟ ɪɚɡɪɚɛɨɬɤɢ: ɧɚɩɢɫɚɧɢɟ ɬɟɫɬɚ, ɩɨɤɪɵ-
ɜɚɸɳɟɝɨ ɠɟɥɚɟɦɨɟ ɢɡɦɟɧɟɧɢɟ, ɡɚɬɟɦ ɧɚɩɢɫɚɧɢɟ 
ɤɨɞɚ, ɤɨɬɨɪɵɣ ɩɨɡɜɨɥɢɬ ɩɪɨɣɬɢ ɬɟɫɬ, ɞɚɥɟɟ ɪɟ-
ɮɚɤɬɨɪɢɧɝ ɧɨɜɨɝɨ ɤɨɞɚ ɤ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦ ɫɬɚɧ-
ɞɚɪɬɚɦ. Ɍɚɤ ɮɨɪɦɢɪɭɟɬɫɹ ɭɫɬɪɨɣɫɬɜɨ ɤɥɚɫɫɨɜ ɢ 
ɦɨɞɭɥɟɣ, ɜ ɬɨ ɜɪɟɦɹ ɤɚɤ ɜɫɟ ɢɡɦɟɧɟɧɢɹ ɜ ɤɨɞɟ ɧɚ-
ɩɪɚɜɥɹɸɬ ɦɨɞɭɥɶɧɵɟ ɬɟɫɬɵ [2-3].
Ⱦɥɹ ɧɚɩɢɫɚɧɢɹ ɢɫɯɨɞɧɨɝɨ ɤɨɞɚ ɢ ɤɨɞɚ ɬɟɫɬɨɜ 

ɦɨɞɭɥɟɣ ɜɵɛɪɚɧ ɹɡɵɤ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ Swift, 
ɩɪɢɦɟɧɹɟɬɫɹ ɜɫɬɪɨɟɧɧɚɹ ɛɢɛɥɢɨɬɟɤɚ XCTest (ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ ɫɨɡɞɚɧɢɹ ɢ ɡɚɩɭɫɤɚ ɦɨɞɭɥɶ-
ɧɵɯ ɬɟɫɬɨɜ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɢ ɬɟɫɬɨɜ ɩɨɥɶ-
ɡɨɜɚɬɟɥɶɫɤɨɝɨ ɢɧɬɟɪɮɟɣɫɚ), ɩɨɞɞɟɪɠɢɜɚɟɦɚɹ ɫɪɟ-
ɞɨɣ Xcode. ȼ Xcode ɜɫɟ ɫɨɡɞɚɜɚɟɦɵɟ ɩɪɢɥɨɠɟɧɢɹ 
ɜɨɡɦɨɠɧɨ ɬɟɫɬɢɪɨɜɚɬɶ ɛɟɡ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɡɚɝɪɭɡ-
ɤɢ ɩɪɨɝɪɚɦɦ ɧɚ ɪɟɚɥɶɧɵɟ ɭɫɬɪɨɣɫɬɜɚ.
Ⱥɪɯɢɬɟɤɬɭɪɚ ɩɪɢɥɨɠɟɧɢɹ
ɉɪɟɞɥɚɝɚɟɦɚɹ ɦɟɬɨɞɢɤɚ ɨɪɢɟɧɬɢɪɨɜɚɧɚ ɧɚ ɚɪ-

ɯɢɬɟɤɬɭɪɭ ɩɪɢɥɨɠɟɧɢɹ iOS «Ƚɨɫɭɫɥɭɝɢ Ɇɨɫɤɜɵ» 
ɢ ɦɨɠɟɬ ɩɪɢɦɟɧɹɬɶɫɹ ɩɪɢ ɪɚɡɪɚɛɨɬɤɟ ɫɰɟɧ ɩɪɢɥɨ-
ɠɟɧɢɹ. ɇɚ ɪɢɫɭɧɤɟ 1 ɢɡɨɛɪɚɠɟɧɵ ɚɪɯɢɬɟɤɬɭɪɧɵɟ 
ɦɨɞɭɥɢ ɩɪɢɥɨɠɟɧɢɹ. Ȼɨɥɶɲɢɧɫɬɜɨ ɷɤɪɚɧɨɜ ɩɪɢ-
ɥɨɠɟɧɢɹ ɪɟɚɥɢɡɨɜɚɧɨ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɚɪɯɢɬɟɤ-
ɬɭɪɵ Clean Swift.  
Ɋɚɫɫɦɨɬɪɢɦ VIP ɰɢɤɥ ɜ ɚɪɯɢɬɟɤɬɭɪɟ Clean Swift. View Controller, Interactor, Presenter – ɷɬɨ 

ɬɪɢ ɨɫɧɨɜɧɵɯ ɤɨɦɩɨɧɟɧɬɚ ɫɰɟɧɵ ɜ CleanSwift, 
ɤɚɠɞɵɣ ɢɡ ɤɨɬɨɪɵɯ ɨɬɜɟɬɫɬɜɟɧɟɧ ɡɚ ɜɵɩɨɥɧɟɧɢɟ 
ɫɜɨɟɣ ɡɚɞɚɱɢ. Interactor ɫɨɞɟɪɠɢɬ ɛɢɡɧɟɫ-ɥɨɝɢ-
ɤɭ ɢ ɜɵɩɨɥɧɹɟɬ ɪɚɛɨɬɭ ɧɚɞ ɞɚɧɧɵɦɢ, ɫɨɜɟɪɲɚɟɬ 
ɫɟɬɟɜɵɟ ɡɚɩɪɨɫɵ. Presenter ɨɫɭɳɟɫɬɜɥɹɟɬ ɮɨɪ-
ɦɚɬɢɪɨɜɚɧɢɟ ɞɚɧɧɵɯ. View Controller ɪɚɛɨɬɚɟɬ ɫ 
ɝɪɚɮɢɱɟɫɤɢɦ ɢɧɬɟɪɮɟɣɫɨɦ ɢ ɨɬɨɛɪɚɠɚɟɬ ɞɚɧɧɵɟ 
ɩɨɥɶɡɨɜɚɬɟɥɸ.

Ɋɢɫɭɧɨɤ 1. Ⱥɪɯɢɬɟɤɬɭɪɚ Clean Swift
Ɍɢɩɢɱɧɵɣ ɫɰɟɧɚɪɢɣ ɩɪɢ ɷɬɨɦ ɜɤɥɸɱɚɟɬ ɫɥɟɞɭ-

ɸɳɢɟ ɞɟɣɫɬɜɢɹ.1. ɉɨɥɶɡɨɜɚɬɟɥɶ ɧɚɠɢɦɚɟɬ ɧɚ ɤɧɨɩɤɭ ɜ ɩɨɥɶɡɨ-
ɜɚɬɟɥɶɫɤɨɦ ɢɧɬɟɪɮɟɣɫɟ ɩɪɢɥɨɠɟɧɢɹ.

2. ɀɟɫɬ ɧɚɠɚɬɢɹ ɩɨɩɚɞɚɟɬ ɜ View Controller 
ɱɟɪɟɡ IBAction.3. View Controller ɫɨɡɞɚɟɬ ɨɛɴɟɤɬ ɡɚɩɪɨɫɚ (request object) ɢ ɨɬɩɪɚɜɥɹɟɬ ɟɝɨ ɜ Interactor.4. Interactor ɩɨɥɭɱɚɟɬ ɨɛɴɟɤɬ ɡɚɩɪɨɫɚ, ɜɵɩɨɥ-
ɧɹɟɬ ɪɚɛɨɬɭ, ɫɨɡɞɚɟɬ ɨɛɴɟɤɬ ɨɬɜɟɬɚ, ɩɨɦɟɳɚɟɬ ɜ 
ɧɟɝɨ ɪɟɡɭɥɶɬɚɬ ɪɚɛɨɬɵ, ɨɬɩɪɚɜɥɹɟɬ ɨɛɴɟɤɬ ɨɬɜɟɬɚ (response object) ɜ Presenter.5. Presenter ɩɨɥɭɱɚɟɬ ɨɛɴɟɤɬ ɨɬɜɟɬɚ, ɮɨɪɦɚɬɢ-
ɪɭɟɬ ɪɟɡɭɥɶɬɚɬɵ, ɩɨɦɟɳɚɟɬ ɪɟɡɭɥɶɬɚɬɵ ɜ ɦɨɞɟɥɶ 
ɨɬɨɛɪɚɠɟɧɢɹ (view model), ɨɬɩɪɚɜɥɹɟɬ ɦɨɞɟɥɶ 
ɨɬɨɛɪɚɠɟɧɢɹ ɤɨɦɩɨɧɟɧɬɭ View Controller.6. View Controller ɨɬɨɛɪɚɠɚɟɬ ɪɟɡɭɥɶɬɚɬ ɩɨɥɶ-
ɡɨɜɚɬɟɥɸ.
Ȼɥɨɤ-ɫɯɟɦɚ ɚɥɝɨɪɢɬɦɚ ɦɟɬɨɞɢɤɢ
Ⱦɥɹ ɨɩɢɫɚɧɢɹ ɪɚɡɪɚɛɨɬɚɧɧɨɣ ɦɟɬɨɞɢɤɢ ɢɫ-

ɩɨɥɶɡɨɜɚɧɚ ɛɥɨɤ-ɫɯɟɦɚ ɚɥɝɨɪɢɬɦɚ ɞɟɣɫɬɜɢɣ, ɜɵ-
ɩɨɥɧɹɟɦɵɯ ɩɪɨɝɪɚɦɦɢɫɬɨɦ ɩɪɢ ɪɚɡɪɚɛɨɬɤɟ ɫɰɟ-
ɧɵ ɩɪɢɥɨɠɟɧɢɹ (ɫɦ. ɪɢɫɭɧɨɤ 2). 
ȼ ɛɥɨɤɚɯ 2-17 ɨɩɢɫɚɧɚ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ 

ɞɟɣɫɬɜɢɣ ɩɨɞɝɨɬɨɜɤɢ ɤɥɚɫɫɨɜ, ɧɟɨɛɯɨɞɢɦɵɯ ɞɥɹ 
ɧɚɩɢɫɚɧɢɹ ɤɨɞɚ ɬɟɫɬɨɜ. 
ȼ ɛɥɨɤɚɯ 2-4 ɫɨɡɞɚɸɬɫɹ ɬɪɢ ɤɥɚɫɫɚ, ɹɜɥɹɸɳɢ-

ɟɫɹ ɚɪɯɢɬɟɤɬɭɪɧɵɦɢ ɦɨɞɭɥɹɦɢ ɫɰɟɧɵ: (ɂɦɹ ɫɰɟ-
ɧɵ) Interactor, (ɂɦɹ ɫɰɟɧɵ) View Controller, (ɂɦɹ 
ɫɰɟɧɵ) Presenter Spy.
ȼ ɛɥɨɤɟ 5 ɚɪɯɢɬɟɤɬɭɪɧɵɟ ɦɨɞɭɥɢ ɫɜɹɡɵɜɚɸɬɫɹ 

ɦɟɠɞɭ ɫɨɛɨɣ ɱɟɪɟɡ ɩɪɨɬɨɤɨɥɵ. ɉɪɨɬɨɤɨɥɵ ɨɩɢ-
ɫɵɜɚɸɬ, ɤɚɤɢɟ ɞɚɧɧɵɟ ɢ ɫɨɨɛɳɟɧɢɹ ɦɨɝɭɬ ɩɟɪɟ-
ɞɚɜɚɬɶ ɞɪɭɝ ɞɪɭɝɭ ɚɪɯɢɬɟɤɬɭɪɧɵɟ ɦɨɞɭɥɢ. Ʉɥɚɫɫ (ɂɦɹ ɫɰɟɧɵ) Interactor ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɩɪɨɬɨɤɨɥɭ 
ɜɵɯɨɞɚ (ɂɦɹ ɫɰɟɧɵ). ȼ ɞɚɧɧɨɦ ɢɫɫɥɟɞɨɜɚɧɢɢ 
ɩɪɢɦɟɧɟɧ ɩɟɪɜɵɣ ɩɨɞɯɨɞ. Ɋɚɫɫɦɨɬɪɢɦ ɩɪɟɞɥɚɝɚɟ-
ɦɭɸ ɦɟɬɨɞɢɤɭ ɪɚɡɪɚɛɨɬɤɢ ɚɪɯɢɬɟɤɬɭɪɧɵɯ ɤɨɦɩɨ-
ɧɟɧɬɨɜ ɦɨɛɢɥɶɧɨɝɨ ɩɪɢɥɨɠɟɧɢɹ iOS «Ƚɨɫɭɫɥɭɝɢ 
Ɇɨɫɤɜɵ» ɱɟɪɟɡ ɬɟɫɬɢɪɨɜɚɧɢɟ. 
ȼ ɦɨɞɭɥɟ View Controller ɤɥɚɫɫ (ɂɦɹ ɫɰɟɧɵ) 

ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɩɪɨɬɨɤɨɥɭ ɜɵɯɨɞɚ (ɂɦɹ ɫɰɟɧɵ) Presenter. Ʉɥɚɫɫ (ɂɦɹ ɫɰɟɧɵ) Presenter ɫɨɨɬɜɟɬɫɬ-
ɜɭɟɬ ɩɪɨɬɨɤɨɥɭ ɜɵɯɨɞɚ (ɂɦɹ ɫɰɟɧɵ) Interactor.
ȼ ɛɥɨɤɚɯ 6-8 ɫɨɡɞɚɸɬɫɹ ɤɥɚɫɫɵ, ɫɨɞɟɪɠɚɳɢɟ 

ɬɟɫɬɵ. Ɉɞɢɧ ɤɥɚɫɫ ɬɟɫɬɨɜ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɨɞɧɨɦɭ 
ɚɪɯɢɬɟɤɬɭɪɧɨɦɭ ɦɨɞɭɥɸ. ɇɚɩɪɢɦɟɪ, ɤɥɚɫɫ (ɂɦɹ 
ɫɰɟɧɵ) PresenterTests ɫɨɞɟɪɠɢɬ ɬɟɫɬɵ ɞɥɹ ɦɨɞɭɥɹ (ɂɦɹ ɫɰɟɧɵ) Presenter.
ȼ ɛɥɨɤɚɯ 9-11 ɨɩɪɟɞɟɥɹɸɬɫɹ ɤɥɚɫɫɵ-ɲɩɢɨɧɵ (Spy) ɜ ɤɚɠɞɨɦ ɤɥɚɫɫɟ, ɫɨɞɟɪɠɚɳɟɦ ɬɟɫɬɵ. Ɍɚɤ 

ɤɚɤ ɚɪɯɢɬɟɤɬɭɪɧɵɟ ɦɨɞɭɥɢ ɫɨɟɞɢɧɟɧɵ ɦɟɠɞɭ ɫɨ-
ɛɨɣ, ɢɫɩɨɥɶɡɭɹ ɨɛɴɟɤɬɵ-ɲɩɢɨɧɵ, ɦɨɠɧɨ ɨɬɫɥɟ-
ɠɢɜɚɬɶ ɞɚɧɧɵɟ, ɩɟɪɟɞɚɜɚɟɦɵɟ ɦɟɠɞɭ ɦɨɞɭɥɹɦɢ. 
ȼ ɤɥɚɫɫɟ (ɂɦɹ ɫɰɟɧɵ) Interactor Tests ɨɛɴɹɜɥɹɟɬɫɹ 
ɤɥɚɫɫ ɲɩɢɨɧ (ɂɦɹ ɫɰɟɧɵ) Presenter Spy. ȼ ɤɥɚɫ-
ɫɟ (ɂɦɹ ɫɰɟɧɵ) PresenterTests ɨɛɴɹɜɥɹɟɬɫɹ ɤɥɚɫɫ-
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ɲɩɢɨɧ (ɂɦɹ ɫɰɟɧɵ) View Controller Spy. ȼ ɤɥɚɫ-
ɫɟ (ɂɦɹ ɫɰɟɧɵ)View Controller Tests ɨɛɴɹɜɥɹɟɬɫɹ 
ɤɥɚɫɫ-ɲɩɢɨɧ (ɂɦɹ ɫɰɟɧɵ) Interactor Spy.
ȼ ɛɥɨɤɚɯ 12-14 ɜ ɤɥɚɫɫɚɯ ɬɟɫɬɨɜ ɫɨɡɞɚɸɬɫɹ 

ɫɫɵɥɤɢ ɬɢɩɚ ɬɟɫɬɢɪɭɟɦɵɯ ɨɛɴɟɤɬɨɜ, ɬɨ ɟɫɬɶ ɤɥɚɫɫ (ɂɦɹ ɫɰɟɧɵ) PresenterTests ɤɥɚɫɫ ɛɭɞɟɬ ɫɨɞɟɪɠɚɬɶ 
ɫɫɵɥɤɭ ɧɚ (ɂɦɹ ɫɰɟɧɵ) Presenter. 
ȼ ɛɥɨɤɚɯ 15-17 ɨɩɢɫɵɜɚɸɬɫɹ ɦɟɬɨɞɵ Setup (ɂɦɹ ɫɰɟɧɵ) Presenter, Setup (ɂɦɹ ɫɰɟɧɵ) View Controller, Setup (ɂɦɹ ɫɰɟɧɵ) Interactor. Ɇɟɬɨɞɵ 

ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ ɛɚɡɨɜɨɣ ɧɚɫɬɪɨɣɤɢ ɬɟɫɬɨɜɵɯ 
ɨɛɴɟɤɬɨɜ ɢ ɜɵɡɵɜɚɸɬɫɹ ɩɟɪɟɞ ɡɚɩɭɫɤɨɦ ɬɟɫɬɨɜɵɯ 
ɦɟɬɨɞɨɜ. ɗɬɨ ɩɨɡɜɨɥɹɟɬ ɧɟ ɡɚɝɪɨɦɨɠɞɚɬɶ ɤɨɞ ɫɚ-
ɦɢɯ ɬɟɫɬɨɜ ɢ ɢɡɛɚɜɥɹɟɬ ɨɬ ɩɨɜɬɨɪɟɧɢɹ ɤɨɞɚ. 
ȼ ɞɚɧɧɵɯ ɦɟɬɨɞɚɯ ɩɪɨɢɫɯɨɞɢɬ ɫɨɡɞɚɧɢɟ ɬɟ-

ɫɬɢɪɭɟɦɨɝɨ ɨɛɴɟɤɬɚ ɚɪɯɢɬɟɤɬɭɪɧɨɝɨ ɦɨɞɭɥɹ, 
ɩɪɢɫɜɨɟɧɢɟ ɫɫɵɥɨɤ, ɫɨɡɞɚɧɧɵɯ ɜ ɩɭɧɤɬɚɯ 12-14 
ɧɚ ɫɨɡɞɚɧɧɵɣ ɨɛɴɟɤɬ. ɋɨɡɞɚɟɬɫɹ ɨɛɴɟɤɬ-ɲɩɢɨɧ ɢ 
ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɜɵɯɨɞɨɦ ɞɥɹ ɨɛɴɟɤɬɚ ɚɪɯɢɬɟɤ-
ɬɭɪɧɨɝɨ ɦɨɞɭɥɹ. ȼɨɡɦɨɠɧɵ ɢ ɞɪɭɝɢɟ ɧɚɫɬɪɨɣɤɢ 
ɫɩɟɰɢɮɢɱɧɵɟ ɞɥɹ ɨɛɴɟɤɬɚ.
ȼ ɛɥɨɤɟ 18 ɩɪɨɢɫɯɨɞɢɬ ɜɵɛɨɪ ɨɞɧɨɝɨ ɢɡ ɚɪɯɢ-

ɬɟɤɬɭɪɧɵɯ ɦɨɞɭɥɟɣ ɞɥɹ ɪɟɚɥɢɡɚɰɢɢ. ɉɨɪɹɞɨɤ ɪɟ-
ɚɥɢɡɚɰɢɢ ɧɟ ɩɪɢɧɰɢɩɢɚɥɟɧ. 
Ȼɥɨɤɢ 19-33 ɫɨɞɟɪɠɚɬ ɰɢɤɥ ɪɚɡɪɚɛɨɬɤɢ ɬɟɫɬɨɜ 

ɢ ɪɚɛɨɱɟɝɨ ɮɭɧɤɰɢɨɧɚɥɚ ɞɥɹ ɜɵɛɪɚɧɧɨɝɨ ɚɪɯɢ-
ɬɟɤɬɭɪɧɨɝɨ ɦɨɞɭɥɹ.
Ⱥɥɝɨɪɢɬɦ ɫɱɢɬɚɟɬɫɹ ɡɚɜɟɪɲɟɧɧɵɦ, ɤɨɝɞɚ ɞɥɹ 

ɜɫɟɯ ɬɪɟɯ ɦɨɞɭɥɟɣ ɪɟɚɥɢɡɨɜɚɧ ɩɨɥɧɵɣ ɧɚɛɨɪ ɬɟ-
ɫɬɨɜ ɢ ɪɚɛɨɱɢɣ ɤɨɞ, ɤɨɬɨɪɵɣ ɞɚɟɬ ɩɨɥɨɠɢɬɟɥɶɧɵɣ 
ɪɟɡɭɥɶɬɚɬ ɩɪɨɯɨɠɞɟɧɢɹ ɬɟɫɬɨɜ.
Ɋɚɡɪɚɛɨɬɤɚ ɫɰɟɧɵ ɩɪɢɥɨɠɟɧɢɹ 
ɪɟɝɢɫɬɪɚɰɢɢ ɫɨɰɢɚɥɶɧɨɣ ɤɚɪɬɵ 
ɦɨɫɤɜɢɱɚ
ɋ ɰɟɥɶɸ ɞɟɦɨɧɫɬɪɚɰɢɢ ɩɪɢɧɰɢɩɨɜ ɪɚɛɨɬɵ 

ɪɚɡɪɚɛɨɬɚɧɧɨɣ ɦɟɬɨɞɢɤɢ ɨɩɢɫɚɧ ɩɪɨɰɟɫɫ ɪɚɡɪɚ-
ɛɨɬɤɢ ɫɰɟɧɵ ɩɪɢɥɨɠɟɧɢɹ ɢ ɟɟ ɩɨɤɪɵɬɢɹ ɬɟɫɬɚɦɢ. 
Ɋɚɡɪɚɛɨɬɚɧɧɚɹ ɫɰɟɧɚ ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ ɪɟɝɢ-
ɫɬɪɚɰɢɢ ɩɨɥɶɡɨɜɚɬɟɥɟɦ ɫɨɰɢɚɥɶɧɨɣ ɤɚɪɬɵ ɦɨɫɤ-
ɜɢɱɚ (ɋɄɆ) (ɫɦ. ɪɢɫɭɧɨɤ 3). 
Ɋɚɫɫɦɨɬɪɢɦ ɩɨɥɶɡɨɜɚɬɟɥɶɫɤɢɣ ɫɰɟɧɚɪɢɣ. 

ɉɪɟɞɭɫɥɨɜɢɟ: ɩɨɥɶɡɨɜɚɬɟɥɶ ɚɜɬɨɪɢɡɨɜɚɧ ɜ ɩɪɢɥɨ-
ɠɟɧɢɢ.1. ɉɨɥɶɡɨɜɚɬɟɥɶ ɧɚ ɷɤɪɚɧɟ ɭɫɥɭɝɢ ɋɄɆ ɢɧɢ-
ɰɢɢɪɭɟɬ ɪɟɝɢɫɬɪɚɰɢɸ ɋɄɆ.2. Ʉɥɢɟɧɬ ɨɬɨɛɪɚɠɚɟɬ ɷɤɪɚɧ ɪɟɝɢɫɬɪɚɰɢɢ 
ɋɄɆ: ɧɨɦɟɪ ɬɟɥɟɮɨɧɚ ɩɨ ɭɦɨɥɱɚɧɢɸ ɡɚɩɨɥɧɟɧ 
ɧɨɦɟɪɨɦ ɬɟɥɟɮɨɧɚ ɢɡ ɩɪɨɮɢɥɹ ɩɨɥɶɡɨɜɚɬɟɥɹ ɢ ɧɟ-
ɞɨɫɬɭɩɟɧ ɞɥɹ ɪɟɞɚɤɬɢɪɨɜɚɧɢɹ.3. ɉɨɥɶɡɨɜɚɬɟɥɶ ɜɜɨɞɢɬ ɜ ɩɨɥɟ ɧɨɦɟɪ ɢ ɫɟɪɢɸ 
ɤɚɪɬɵ ɨɞɧɢɦ ɢɡ ɫɥɟɞɭɸɳɢɯ ɫɩɨɫɨɛɨɜ:– ɩɨɥɶɡɨɜɚɬɟɥɶ ɜɜɨɞɢɬ ɜɪɭɱɧɭɸ (ɜ ɩɨɥɢɝɪɚ-
ɮɢɱɟɫɤɨɦ ɜɢɞɟ): ɤɥɢɟɧɬ ɨɬɨɛɪɚɠɚɟɬ ɜɜɟɞɟɧɧɵɣ 

ɧɨɦɟɪ ɧɚ ɷɤɪɚɧɟ ɢ ɩɪɟɨɛɪɚɡɭɟɬ ɟɝɨ ɜ ɤɚɧɨɧɢɱɟ-
ɫɤɢɣ ɜɢɞ ɞɥɹ ɨɬɩɪɚɜɤɢ ɜ ɡɚɩɪɨɫɟ;– ɩɨɥɶɡɨɜɚɬɟɥɶ ɫɤɚɧɢɪɭɟɬ ɤɚɪɬɭ: ɤɥɢɟɧɬ ɩɨ-
ɥɭɱɚɟɬ ɧɨɦɟɪ ɜ ɤɚɧɨɧɢɱɟɫɤɨɦ ɜɢɞɟ, ɩɪɟɨɛɪɚɡɭɟɬ 
ɟɝɨ ɜ ɩɨɥɢɝɪɚɮɢɱɟɫɤɢɣ ɜɢɞ ɢ ɨɬɨɛɪɚɠɚɟɬ ɜ ɩɨɥɟ 
ɜɜɨɞɚ ɧɚ ɷɤɪɚɧɟ.4. ɉɨɥɶɡɨɜɚɬɟɥɶ ɩɪɨɞɨɥɠɚɟɬ ɩɪɨɰɟɫɫ ɪɟɝɢ-
ɫɬɪɚɰɢɢ;5. Ʉɥɢɟɧɬ ɨɫɭɳɟɫɬɜɥɹɟɬ ɡɚɩɪɨɫ ɦɟɬɨɞɨɦ registrCard (ɡɚɪɟɝɢɫɬɪɢɪɨɜɚɬɶ ɤɚɪɬɭ) ɢ ɨɛɪɚɛɚɬɵ-
ɜɚɟɬ ɨɬɜɟɬ ɫɟɪɜɟɪɚ:– ɟɫɥɢ ɪɟɝɢɫɬɪɚɰɢɹ ɩɪɨɲɥɚ ɭɫɩɟɲɧɨ, ɩɟɪɟɯɨɞ 
ɧɚ ɫɥɟɞɭɸɳɢɣ ɲɚɝ;– ɟɫɥɢ ɫɟɪɜɟɪ ɜɟɪɧɭɥ ɨɲɢɛɤɭ ɪɟɝɢɫɬɪɚɰɢɢ, 
ɤɥɢɟɧɬ ɨɬɨɛɪɚɠɚɟɬ ɞɢɚɥɨɝɨɜɨɟ ɨɤɧɨ ɫ ɫɨɨɛɳɟɧɢ-
ɟɦ ɨɛ ɨɲɢɛɤɟ.6. Ɉɬɨɛɪɚɠɚɟɬ ɝɥɚɜɧɵɣ ɷɤɪɚɧ ɭɫɥɭɝɢ ɋɄɆ ɫ 
ɞɚɧɧɵɦɢ ɩɪɢɜɹɡɚɧɧɨɣ ɤɚɪɬɵ.
Ɂɚɜɟɪɲɟɧɢɟ ɫɰɟɧɚɪɢɹ.
Ɇɨɞɭɥɶ Interactor ɞɨɥɠɟɧ ɫɨɞɟɪɠɚɬɶ ɫɥɟɞɭɸ-

ɳɭɸ ɮɭɧɤɰɢɨɧɚɥɶɧɨɫɬɶ: – ɡɚɝɪɭɠɚɬɶ ɧɨɦɟɪ ɬɟɥɟɮɨɧɚ ɩɨɥɶɡɨɜɚɬɟɥɹ ɢɡ 
ɩɪɨɮɢɥɹ ɩɨɥɶɡɨɜɚɬɟɥɹ;– ɩɪɟɨɛɪɚɡɨɜɵɜɚɬɶ ɧɨɦɟɪ ɩɨɥɶɡɨɜɚɬɟɥɹ ɜ ɤɚ-
ɧɨɧɢɱɟɫɤɢɣ ɜɢɞ ɢɡ ɩɨɥɢɝɪɚɮɢɱɟɫɤɨɝɨ ɜɢɞɚ;– ɨɫɭɳɟɫɬɜɥɹɬɶ ɡɚɩɪɨɫ ɧɚ ɪɟɝɢɫɬɪɚɰɢɸ ɤɚɪ-
ɬɵ.
Ɋɚɡɪɚɛɨɬɚɧ ɲɚɛɥɨɧ ɤɥɚɫɫɚ CardRegistrationInteractorTests, ɫɨɞɟɪɠɚɳɢɣ ɫɥɟɞɭɸɳɢɟ ɬɟɫɬɨɜɵɟ 

ɦɟɬɨɞɵ:class CardRegistrationInteractorTests:XCTestCase{  // MARK: Subject under test   var sut: GUCardRegistrationBusinessLogic!    // MARK: Test lifecycle   override func setUp() {        super.setUp()        setupCardRegistrationInteractor()    }   override func tearDown() {        super.tearDown()    }   // MARK: Test setup   func setupCardRegistrationInteractor() {      }}
Ʉɥɚɫɫ Card Registration Interactor Tests ɩɪɟɞ-

ɧɚɡɧɚɱɟɧ ɞɥɹ ɬɟɫɬɢɪɨɜɚɧɢɹ ɪɚɛɨɱɟɝɨ ɤɥɚɫɫɚ GU-Card Registration Interactor. ɉɟɪɟɞ ɜɵɡɨɜɨɦ ɤɚɠ-
ɞɨɝɨ ɬɟɫɬɨɜɨɝɨ ɦɟɬɨɞɚ ɛɭɞɟɬ ɜɵɩɨɥɧɟɧ ɦɟɬɨɞ setUp. ɉɨɫɥɟ ɬɨɝɨ, ɤɚɤ ɬɟɫɬɨɜɵɣ ɦɟɬɨɞ ɡɚɜɟɪɲɢɬ 
ɪɚɛɨɬɭ, ɛɭɞɟɬ ɜɵɡɜɚɧ ɦɟɬɨɞ tearDown. Ɇɟɬɨɞ 
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setup Card Registration Interactor () ɩɪɟɞɧɚɡɧɚɱɟɧ 
ɞɥɹ ɢɧɢɰɢɚɥɢɡɚɰɢɢ ɧɚɱɚɥɶɧɵɯ ɡɧɚɱɟɧɢɣ. ɉɟɪɟ-
ɦɟɧɧɚɹ sut (System under test) – ɷɬɨ ɫɫɵɥɤɚ ɧɚ ɷɤ-
ɡɟɦɩɥɹɪ ɬɟɫɬɢɪɭɟɦɨɝɨ ɨɛɴɟɤɬɚ. Ⱦɥɹ ɪɟɚɥɢɡɚɰɢɢ 
ɬɟɫɬɨɜ ɧɟɨɛɯɨɞɢɦɨ ɫɢɦɭɥɢɪɨɜɚɬɶ ɤɨɧɬɟɤɫɬ, ɜ ɤɨ-
ɬɨɪɨɦ ɜɵɩɨɥɧɹɸɬɫɹ ɬɟɫɬɢɪɭɟɦɵɟ ɮɭɧɤɰɢɢ, ɞɥɹ 
ɷɬɢɯ ɫɥɭɱɚɟɜ ɫɭɳɟɫɬɜɭɟɬ ɩɨɧɹɬɢɟ mock-ɨɛɴɟɤɬɨɜ (spy-ɨɛɴɟɤɬ), ɩɪɟɞɫɬɚɜɥɹɸɳɢɯ ɫɨɛɨɣ ɫɩɟɰɢɚɥɶɧɨ 
ɫɨɡɞɚɧɧɵɟ ɫɭɳɧɨɫɬɢ, ɟɞɢɧɫɬɜɟɧɧɚɹ ɰɟɥɶ ɤɨɬɨɪɵɯ – ɷɬɨ ɫɢɦɭɥɹɰɢɹ ɤɨɧɬɟɤɫɬɚ, ɜ ɤɨɬɨɪɨɦ ɜɵɩɨɥɧɹɟɬ-
ɫɹ ɬɟɫɬɢɪɭɟɦɚɹ ɮɭɧɤɰɢɹ. 
Ɇɨɤɨɦ ɧɚɡɵɜɚɟɬɫɹ ɬɟɫɬɨɜɵɣ ɞɜɨɣɧɢɤ, ɫɩɨɫɨɛ-

ɧɵɣ ɡɚɩɨɦɢɧɚɬɶ ɚɪɝɭɦɟɧɬɵ ɜɵɡɨɜɨɜ ɫɜɨɢɯ ɦɟɬɨ-
ɞɨɜ, ɤɨɥɢɱɟɫɬɜɨ ɜɵɡɨɜɨɜ, ɱɚɫɬɨ ɬɚɤɠɟ ɫɩɨɫɨɛɧɵɣ 
ɫɚɦɨɫɬɨɹɬɟɥɶɧɨ ɩɪɨɜɨɞɢɬɶ ɩɪɨɜɟɪɤɢ. Ʉɚɤ ɩɪɚɜɢ-
ɥɨ, ɤɚɪɤɚɫɵ ɢɡɨɥɹɰɢɢ ɩɨɡɜɨɥɹɸɬ ɧɚɞɟɥɹɬɶ ɦɨɤɢ 
ɞɨɩɨɥɧɢɬɟɥɶɧɵɦ ɧɚɫɬɪɚɢɜɚɟɦɵɦ ɩɨɜɟɞɟɧɢɟɦ 
ɜɩɥɨɬɶ ɞɨ ɩɨɥɧɨɣ ɢɦɢɬɚɰɢɢ ɪɚɛɨɬɵ ɤɥɚɫɫɚ ɫ ɩɨɞ-
ɦɟɧɨɣ ɨɞɧɨɝɨ ɧɟɛɨɥɶɲɨɝɨ ɚɫɩɟɤɬɚ [4]. 
ɉɪɨɞɟɦɨɧɫɬɪɢɪɭɟɦ ɢɫɩɨɥɶɡɨɜɚɧɢɟ mock-ɨɛɴ-

ɟɤɬɨɜ ɢ ɨɛɴɟɤɬɨɜ-ɲɩɢɨɧɨɜ ɩɪɢ ɬɟɫɬɢɪɨɜɚɧɢɢ 
ɦɨɞɭɥɟɣ ɩɪɢɥɨɠɟɧɢɹ. Ⱦɚɥɟɟ ɨɬɨɛɪɚɠɟɧɵ ɤɥɚɫɫɵ 
ɷɬɢɯ ɨɛɴɟɤɬɨɜ. 
ȼ ɤɥɚɫɫɟ GU-Card Registration Presentation Logic Spy (ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ ɦɨɧɢɬɨɪɢɧɝɚ ɪɟɡɭɥɶ-

ɬɚɬɚ ɪɚɛɨɬɵ ɬɟɫɬɢɪɭɟɦɨɝɨ ɤɥɚɫɫɚ) ɩɟɪɟɨɩɪɟɞɟɥɟ-
ɧɵ ɛɚɡɨɜɵɟ ɦɟɬɨɞɵ. ɒɩɢɨɧ ɨɬɫɥɟɠɢɜɚɟɬ, ɛɵɥɢ 
ɥɢ ɜɵɡɜɚɧɵ ɟɝɨ ɦɟɬɨɞɵ, ɚɧɚɥɢɡɢɪɭɟɬ ɡɧɚɱɟɧɢɹ 
ɩɟɪɟɞɚɧɧɵɯ ɩɚɪɚɦɟɬɪɨɜ:class GUCardRegistrationPresentationLogicSpy: GUCardRegistrationPresentationLogic {

      var presentCardRegisteredCalled = false      var presentedErrorStringCalled = false      var presentErrorCalled = false      var presentPhoneCalled = false      var displayModule: CommonDisplayLogic?              func presentCardRegistered() {          presentCardRegisteredCalled = true      }              func  present(errorString: String, cancelTitle: String, completion: (() -> Void)?) {          presentedErrorStringCalled = true      }              func presentError(error: Error, completion: (() -> Void)?) {          presentErrorCalled = true      }              func present(phone: String) {          presentPhoneCalled = true      }  }GUCardRegistrationServiceSpy ɷɦɭɥɢɪɭɟɬ ɩɨ-
ɜɟɞɟɧɢɟ ɤɥɚɫɫɚ GUCardRegistrationMainService:class GUCardRegistrationServiceSpy: GUMSCSer-vice {
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Ȼɨɝɨɦɨɥɨɜɚ Ɇ.Ⱥ., Ʉɥɟɦɟɧɬɶɟɜ ɋ.Ⱥ.        func getBarCode(cardId: String, completion: @escaping ((GUResult<MSCGetBarCodeModel>) -> Void)) {}        func getCard(completion: @escaping ((GURe-sult<GUMoscowSocialCard>) -> Void)) {}        func verifyCard(order: String, phone: String, completion: @escaping ((GURe-sult<GUMscVerifyCardItem>) -> Void)) {}        func removeCard(withId cardId: String, com-pletion: @escaping ((Error?) -> Void)) {}        func submitCard(cardSeries: String, card-Number: String, completion: @escaping ((GURe-sult<GUMoscowSocialCard>) -> Void)) {            if (cardNumber == «19110188» || cardSeries == «19110188») {                completion(.failure(NSError(domain: «as-dasd», code: 213, userInfo: nil)))            }            completion(.success(GUMoscowSocialCard()))        }    }
ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɪɚɡɪɚɛɨɬɚɧɧɨɣ ɦɟɬɨɞɢɤɨɣ 

ɞɥɹ ɛɚɡɨɜɨɣ ɧɚɫɬɪɨɣɤɢ ɬɟɫɬɨɜɵɯ ɨɛɴɟɤɬɨɜ ɢɫ-
ɩɨɥɶɡɭɸɬɫɹ ɦɟɬɨɞɵ ɫ ɩɪɟɮɢɤɫɨɦ setup. Ɉɧɢ ɜɵ-
ɡɵɜɚɸɬɫɹ ɩɟɪɟɞ ɡɚɩɭɫɤɨɦ ɬɟɫɬɨɜɵɯ ɦɟɬɨɞɨɜ. ɗɬɨ 
ɩɨɡɜɨɥɹɟɬ ɧɟ ɡɚɝɪɨɦɨɠɞɚɬɶ ɤɨɞ ɫɚɦɢɯ ɬɟɫɬɨɜ ɢ ɢɡ-
ɛɚɜɥɹɟɬ ɨɬ ɩɨɜɬɨɪɟɧɢɹ ɤɨɞɚ. Ɋɚɡɪɚɛɨɬɚɧɵ ɩɪɢɦɟ-
ɪɵ ɪɟɚɥɢɡɚɰɢɢ ɦɟɬɨɞɨɜ ɢɧɢɰɢɚɥɢɡɚɰɢɢ ɞɥɹ ɜɫɟɯ 
ɜɢɞɨɜ ɚɪɯɢɬɟɤɬɭɪɧɵɯ ɦɨɞɭɥɟɣ.
ɂɧɢɰɢɚɥɢɡɢɪɭɟɦ ɫɜɨɣɫɬɜɚ Interactor ɨɛɴɟɤɬɚ-

ɦɢ-ɲɩɢɨɧɚɦɢ:class CardRegistrationInteractorTests: XCTestCase {    // MARK: Subject under test        var sut: GUCardRegistrationBusinessLogic!    var presenter: GUCardRegistrationPresentation-LogicSpy!    // MARK: Test lifecycle        override func setUp() {        super.setUp()        setupCardRegistrationInteractor()    }    func setupCardRegistrationInteractor() {    let interactor = GUCardRegistrationInteractor()    presenter = GUCardRegistrationPresentationLo-gicSpy()    interactor.presenter = presenter

    interactor.cardService = GUCardRegistrationSer-viceSpy()    interactor.card = GUMSCCardRegistra-tion(canonical: «9643907703025200065 19110177»)    sut = interactor}
ɉɪɨɞɟɦɨɧɫɬɪɢɪɭɟɦ ɪɟɚɥɢɡɚɰɢɸ ɬɟɫɬɨɜɵɯ ɦɟ-

ɬɨɞɨɜ ɞɥɹ ɜɫɟɯ ɚɪɯɢɬɟɤɬɭɪɧɵɯ ɦɨɞɭɥɟɣ. ȼ ɤɚɱɟ-
ɫɬɜɟ ɩɪɢɦɟɪɚ ɩɪɢɜɟɞɟɦ ɪɚɡɪɚɛɨɬɚɧɧɵɟ ɬɟɫɬɵ ɞɥɹ 
ɦɨɞɭɥɹ Presenter: // MARK: Test doublesfunc testPhonePresented() {     var phoneToDisplay = «21231»     sut.present(phone: phoneToDisplay)     XCTAs-sertTrue(viewControllerSpy.phoneDisplayed == phoneToDisplay) }   func testCardRegisteredPresented() {     sut.presentCardRegistered()     XCTAs-sertTrue(viewControllerSpy.cardRegisteredDisplayed) }
ȼɫɟ unit-ɬɟɫɬɵ ɜɵɩɨɥɧɹɸɬ ɧɟɩɨɫɪɟɞɫɬɜɟɧ-

ɧɭɸ ɫɜɟɪɤɭ ɩɨɥɭɱɟɧɧɵɯ ɪɟɡɭɥɶɬɚɬɨɜ ɫ ɨɠɢ-
ɞɚɟɦɵɦɢ ɩɪɢ ɩɨɦɨɳɢ ɩɪɟɞɨɩɪɟɞɟɥɟɧɧɵɯ 
ɮɭɧɤɰɢɣ ɛɢɛɥɢɨɬɟɤɢ ɬɟɫɬɢɪɨɜɚɧɢɹ, ɜɨɡɜɪɚ-
ɳɚɸɳɢɯ ɩɨɥɨɠɢɬɟɥɶɧɵɣ ɢɥɢ ɨɬɪɢɰɚɬɟɥɶɧɵɣ 
ɪɟɡɭɥɶɬɚɬ. ɉɪɢɦɟɪɨɦ ɬɚɤɨɣ ɮɭɧɤɰɢɢ ɦɨɠɟɬ 
ɫɥɭɠɢɬɶ XCTAssert – ɜɚɪɢɚɧɬ ɩɪɨɜɟɪɹɸɳɟɣ 
ɮɭɧɤɰɢɢ, ɭɫɩɟɲɧɨ ɡɚɜɟɪɲɚɸɳɟɣɫɹ, ɟɫɥɢ 
ɜɯɨɞɧɨɣ ɥɨɝɢɱɟɫɤɢɣ ɩɚɪɚɦɟɬɪ ɞɟɣɫɬɜɢɬɟɥɟɧ.
Ɂɚɤɥɸɱɟɧɢɟ
ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɦɟɬɨɞɢɤɢ ɦɨɞɭɥɶɧɨɝɨ ɬɟ-

ɫɬɢɪɨɜɚɧɢɹ ɦɨɛɢɥɶɧɨɝɨ ɩɪɢɥɨɠɟɧɢɹ iOS «Ƚɨ-
ɫɭɫɥɭɝɢ Ɇɨɫɤɜɵ» ɩɨɡɜɨɥɹɟɬ ɭɦɟɧɶɲɢɬɶ ɤɨ-
ɥɢɱɟɫɬɜɨ ɞɟɮɟɤɬɨɜ ɜ ɩɪɢɥɨɠɟɧɢɢ, ɭɦɟɧɶɲɚɟɬ 
ɫɬɨɢɦɨɫɬɶ ɢɫɩɪɚɜɥɟɧɢɹ ɞɟɮɟɤɬɨɜ, ɫɩɨɫɨɛɫɬ-
ɜɭɟɬ ɧɚɩɢɫɚɧɢɸ ɛɨɥɟɟ ɱɢɫɬɨɝɨ ɤɨɞɚ ɢ ɩɪɨɟɤ-
ɬɢɪɨɜɚɧɢɸ ɭɞɨɛɧɵɯ ɢɧɬɟɪɮɟɣɫɨɜ ɤɥɚɫɫɨɜ. ȼ 
ɩɪɨɰɟɫɫɟ ɪɚɡɪɚɛɨɬɤɢ ɛɵɥɨ ɨɛɧɚɪɭɠɟɧɨ, ɱɬɨ 
ɢɡ-ɡɚ ɛɨɥɶɲɨɝɨ ɱɢɫɥɚ ɮɚɣɥɨɜ ɜ ɩɪɨɟɤɬɟ ɧɚɛɨɪ 
ɬɟɫɬɨɜ ɡɚɩɭɫɤɚɟɬɫɹ ɧɟɞɨɫɬɚɬɨɱɧɨ ɛɵɫɬɪɨ, ɱɬɨ 
ɡɚɦɟɞɥɹɟɬ ɫɤɨɪɨɫɬɶ ɪɚɡɪɚɛɨɬɤɢ. ȼ ɩɟɪɫɩɟɤɬɢ-
ɜɟ ɫɥɟɞɭɟɬ ɩɪɨɢɡɜɟɫɬɢ ɩɨɢɫɤ ɜɨɡɦɨɠɧɵɯ ɩɪɨ-
ɝɪɚɦɦɧɵɯ ɢ ɚɩɩɚɪɚɬɧɵɯ ɫɩɨɫɨɛɨɜ ɭɜɟɥɢɱɟɧɢɹ 
ɛɵɫɬɪɨɬɵ ɫɛɨɪɤɢ ɩɪɨɟɤɬɚ ɢ ɡɚɩɭɫɤɚ ɧɚɛɨɪɚ 
ɬɟɫɬɨɜ.
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Ʌɢɬɟɪɚɬɭɪɚ1. Ɉɪɥɨɜ ɋ.Ⱥ., ɐɢɥɶɤɟɪ Ȼ.ə. Ɍɟɯɧɨɥɨɝɢɢ ɪɚɡɪɚ-
ɛɨɬɤɢ ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ. ɋɉɛ.: ɉɢ-
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ȼɜɟɞɟɧɢɟ

ɉɪɨɛɥɟɦɵ ɦɚɲɢɧɧɨɝɨ ɡɪɟɧɢɹ ɜ ɧɚɫɬɨɹɳɟɟ 
ɜɪɟɦɹ ɩɪɟɞɫɬɚɜɥɹɸɬ ɢɧɬɟɪɟɫ ɩɪɚɤɬɢɱɟɫɤɢ ɞɥɹ 
ɤɚɠɞɨɣ ɤɪɭɩɧɨɣ IT-ɤɨɦɩɚɧɢɢ. əɧɞɟɤɫ ɢ Uber ɡɚ-
ɧɢɦɚɟɬɫɹ ɪɚɡɪɚɛɨɬɤɨɣ ɚɜɬɨɧɨɦɧɨɝɨ ɬɚɤɫɢ, Tesla 
ɢ Google ɚɤɬɢɜɧɨ ɪɚɛɨɬɚɸɬ ɧɚɞ ɚɜɬɨɩɢɥɨɬɚɦɢ 
ɞɥɹ ɚɜɬɨɦɨɛɢɥɟɣ. ȼɫɟ ɷɬɢ ɪɚɡɪɚɛɨɬɤɢ ɨɫɧɨɜɚɧɵ 
ɧɚ ɫɢɫɬɟɦɚɯ ɫ ɨɩɬɢɱɟɫɤɢɦɢ ɢɥɢ ɢɧɮɪɚɤɪɚɫɧɵɦɢ 
ɰɢɮɪɨɜɵɦɢ ɤɚɦɟɪɚɦɢ. Ɋɚɡɜɢɬɢɟ ɬɟɯɧɢɱɟɫɤɢɯ ɫɢ-
ɫɬɟɦ ɨɛɪɚɛɨɬɤɢ ɢɧɮɨɪɦɚɰɢɢ ɩɨɡɜɨɥɹɟɬ ɪɟɲɚɬɶ 
ɩɪɢɤɥɚɞɧɵɟ ɡɚɞɚɱɢ, ɫɜɹɡɚɧɧɵɟ ɫ ɰɢɮɪɨɜɨɣ ɨɛɪɚ-
ɛɨɬɤɨɣ ɢɡɨɛɪɚɠɟɧɢɣ. ɉɨɞ ɬɟɯɧɢɱɟɫɤɢɦɢ ɫɢɫɬɟɦɚ-

ɦɢ ɢɡɦɟɪɟɧɢɣ ɢ ɨɛɪɚɛɨɬɤɢ ɢɧɮɨɪɦɚɰɢɢ ɜ ɞɚɧɧɨɣ 
ɫɬɚɬɶɟ ɩɨɞɪɚɡɭɦɟɜɚɸɬɫɹ ɫɢɫɬɟɦɵ, ɜɤɥɸɱɚɸɳɢɟ 
ɭɫɬɪɨɣɫɬɜɚ ɪɚɫɩɨɡɧɚɜɚɧɢɹ ɨɛɴɟɤɬɨɜ ɧɚ ɨɩɬɢɱɟ-
ɫɤɢɯ ɢɡɨɛɪɚɠɟɧɢɹɯ.
ȼ ɫɢɫɬɟɦɚɯ ɨɛɪɚɛɨɬɤɢ ɢɧɮɨɪɦɚɰɢɢ ɢɡɨɛɪɚɠɟ-

ɧɢɟ ɨɛɵɱɧɨ ɪɟɝɢɫɬɪɢɪɭɟɬɫɹ ɦɚɬɪɢɰɟɣ ɫɟɧɫɨɪɨɜ 
ɧɚ ɨɫɧɨɜɟ ɩɪɢɛɨɪɨɜ ɫ ɡɚɪɹɞɨɜɨɣ ɫɜɹɡɶɸ (ɉɁɋ-
ɦɚɬɪɢɰɵ). ɉɪɢ ɷɬɨɦ ɜɵɩɨɥɧɹɸɬɫɹ ɨɰɢɮɪɨɜɤɚ, 
ɞɢɫɤɪɟɬɢɡɚɰɢɹ ɢ ɤɜɚɧɬɨɜɚɧɢɟ ɢɡɨɛɪɚɠɟɧɢɹ. ɇɚ-
ɢɛɨɥɟɟ ɱɚɫɬɨ ɢɫɩɨɥɶɡɭɸɬɫɹ ɩɨɥɭɬɨɧɨɜɵɟ (ɫɟɪɵɟ) 
ɢɡɨɛɪɚɠɟɧɢɹ ɫ ɝɪɚɞɚɰɢɟɣ ɹɪɤɨɫɬɢ, ɨɫɨɛɟɧɧɨ ɜ 
ɚɩɩɚɪɚɬɧɨ-ɩɪɨɝɪɚɦɦɧɵɯ ɤɨɦɩɥɟɤɫɚɯ ɦɚɲɢɧɧɨɝɨ 
ɡɪɟɧɢɹ (ɩɪɨɦɵɲɥɟɧɧɵɟ ɪɨɛɨɬɵ, ɚɜɬɨɦɚɬɢɱɟɫɤɢɟ 

ɍȾɄ 621.396  
ɉɊɂɆȿɇȿɇɂȿ ɆȿɌɈȾɈȼ ɋɅȿɉɈɃ ɄɈɊɊȿɄɐɂɂ ɂɁɈȻɊȺɀȿɇɂɃ

ȼ ȺɉɉȺɊȺɌɇɈ-ɉɊɈȽɊȺɆɆɇɈɆ ɄɈɆɉɅȿɄɋȿ «ɈɊɅȺɇ»
Ƚɨɪяɱɤɢɧ Ɉ.ȼ.1, Ƚɭɫɟɜ ɇ.А.21 ɉɨɜɨɥɠɫɤɢɣ ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ ɭɧɢɜɟɪɫɢɬɟɬ ɬɟɥɟɤɨɦɦɭɧɢɤɚɰɢɣ ɢ ɢɧɮɨɪɦɚɬɢɤɢ, ɋɚɦɚɪɚ, ɊФ2 ɋɚɦɚɪɫɤɢɣ ɧɚɰɢɨɧɚɥɶɧɵɣ ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɣ ɭɧɢɜɟɪɫɢɬɟɬ ɢɦ. ɚɤɚɞ. ɋ.ɉ. Кɨɪɨɥɟɜɚ, ɋɚɦɚɪɚ, ɊФE-mail: nikolay.gusev@spacekennel.ru

ȼ ɫɬɚɬɶɟ ɩɪɨɜɨɞɢɬɫɹ ɚɧɚɥɢɡ ɜɨɡɦɨɠɧɨɫɬɢ ɩɪɢɦɟɧɟɧɢɹ ɪɚɛɨɬɵ ɚɥɝɨɪɢɬɦɚ ɫɥɟɩɨɝɨ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɢɡɨɛɪɚɠɟɧɢɣ, 
ɨɫɧɨɜɚɧɧɨɝɨ ɧɚ ɜɚɪɢɚɰɢɨɧɧɨɦ ɛɚɣɟɫɨɜɫɤɨɦ ɩɨɞɯɨɞɟ ɜ ɩɪɨɝɪɚɦɦɧɨ-ɚɩɩɚɪɚɬɧɨɦ ɤɨɦɩɥɟɤɫɟ ɢɞɟɧɬɢɮɢɤɚɰɢɢ ɚɜɬɨ-
ɦɨɛɢɥɟɣ «Ɉɪɥɚɧ». ɉɪɢɜɨɞɹɬɫɹ ɤɨɥɢɱɟɫɬɜɟɧɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɪɢɦɟɧɟɧɢɹ ɚɥɝɨɪɢɬɦɨɜ ɪɚɫɩɨɡ-
ɧɚɜɚɧɢɹ ɚɜɬɨɦɨɛɢɥɶɧɵɯ ɧɨɦɟɪɨɜ ɧɚ ɢɫɤɚɠɟɧɧɵɯ ɫɧɢɦɤɚɯ. Ɍɚɤɠɟ ɩɪɢɜɨɞɹɬɫɹ ɪɟɡɭɥɶɬɚɬɵ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɪɚɛɨɬɵ 
ɚɥɝɨɪɢɬɦɚ ɩɪɢ ɪɚɡɥɢɱɧɵɯ ɫɬɟɩɟɧɹɯ ɢɫɤɚɠɟɧɢɹ ɢɫɯɨɞɧɨɝɨ ɢɡɨɛɪɚɠɟɧɢɟ. Ⱦɚɟɬɫɹ ɨɰɟɧɤɚ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɪɚɛɨɬɵ 
ɜ ɫɪɚɜɧɟɧɢɢ ɫ ɪɟɡɭɥɶɬɚɬɚɦɢ ɪɚɛɨɬɵ ɚɥɝɨɪɢɬɦɚ ɫɥɟɩɨɝɨ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɨɬɤɪɵɬɨɝɨ ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ «SmartDeblur». ɉɪɨɜɟɞɟɧ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɣ ɚɧɚɥɢɡ ɤɚɱɟɫɬɜɚ ɢɞɟɧɬɢɮɢɤɚɰɢɢ ɚɜɬɨɦɨɛɢɥɶɧɵɯ ɧɨɦɟɪɨɜ ɩɨ ɢɫɤɚ-
ɠɟɧɧɵɦ ɢɡɨɛɪɚɠɟɧɢɹɦ. ɉɪɨɜɟɞɟɧɨ ɫɪɚɜɧɟɧɢɟ ɫ ɢɡɜɟɫɬɧɵɦɢ ɚɥɝɨɪɢɬɦɚɦɢ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ. Ⱥɥɝɨɪɢɬɦ ɧɚ ɨɫɧɨɜɟ 
ɛɚɣɟɫɨɜɫɤɨɝɨ ɩɨɞɯɨɞɚ ɩɨɡɜɨɥɢɥ ɩɨɜɵɫɢɬɶ ɤɨɥɢɱɟɫɬɜɨ ɜɟɪɧɨ ɪɚɫɩɨɡɧɚɧɧɵɯ ɧɨɦɟɪɨɜ ɩɪɢ ɪɟɚɥɢɡɚɰɢɢ ɟɝɨ ɜ ɚɩɩɚɪɚɬ-
ɧɨ-ɩɪɨɝɪɚɦɦɧɨɦ ɤɨɦɩɥɟɤɫɟ «Ɉɪɥɚɧ», ɞɪɭɝɢɟ ɪɚɫɫɦɨɬɪɟɧɧɵɟ ɚɥɝɨɪɢɬɦɵ ɧɟ ɩɨɡɜɨɥɢɥɢ ɩɨɜɵɫɢɬɶ ɤɚɱɟɫɬɜɨ ɪɚɫɩɨɡ-
ɧɚɜɚɧɢɹ ɧɚ ɛɥɢɡɤɨɦ ɤ ɭɪɨɜɧɸ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɝɨ ɚɥɝɨɪɢɬɦɚ.
Ключевые слова: ɜɚɪɢɚɰɢɨɧɧɵɣ ɛɚɣɟɫɨɜɫɤɢɣ ɩɨɞɯɨɞ, ɞɟɤɨɧɜɨɥɸɰɢя ɢɡɨɛɪɚɠɟɧɢɣ, ɚɩɩɚɪɚɬɧɨ-ɩɪɨɝɪɚɦɦɧɵɣ ɤɨɦ-
ɩɥɟɤɫ «ɈɊɅАɇ», ɢɞɟɧɬɢɮɢɤɚɰɢя ɧɨɦɟɪɧɵɯ ɡɧɚɤɨɜ 
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ɤɚɦɟɪɵ ɮɢɤɫɚɰɢɢ ɧɚɪɭɲɟɧɢɣ), ɚ ɬɚɤɠɟ ɜ ɚɷɪɨɤɨɫ-
ɦɢɱɟɫɤɨɣ ɫɴɟɦɤɟ, ɰɢɮɪɨɜɵɯ ɬɟɥɟɫɤɨɩɚɯ, ɦɢɤɪɨ-
ɫɤɨɩɚɯ ɢ ɬ.ɞ.
ɉɨɞ ɢɡɨɛɪɚɠɟɧɢɹɦɢ ɛɭɞɟɦ ɩɨɧɢɦɚɬɶ ɰɢɮɪɨ-

ɜɵɟ ɩɨɥɭɬɨɧɨɜɵɟ ɢɡɨɛɪɚɠɟɧɢɹ ɫ ɝɪɚɞɚɰɢɟɣ ɫɟ-
ɪɨɝɨ ɰɜɟɬɚ. ȼ ɤɚɱɟɫɬɜɟ ɨɛɴɟɤɬɨɜ ɦɨɝɭɬ ɜɵɫɬɭɩɚɬɶ 
ɮɨɬɨɫɧɢɦɤɢ ɱɟɥɨɜɟɤɚ, ɬɟɤɫɬɚ, ɞɜɢɠɭɳɢɯɫɹ ɰɟɥɟɣ (ɫɚɦɨɥɟɬ, ɚɜɬɨɦɨɛɢɥɶ), ɨɛɴɟɤɬɚ ɩɪɢɪɨɞɵ (ɜ ɬɨɦ 
ɱɢɫɥɟ ɫɞɟɥɚɧɧɵɟ ɢɡ ɤɨɫɦɨɫɚ), ɬɟɥɟ- ɢ ɤɢɧɨɢɡɨ-
ɛɪɚɠɟɧɢɟ ɢ ɬ.ɞ.
ɑɬɨ ɤɚɫɚɟɬɫɹ ɤɨɦɩɥɟɤɫɨɜ ɮɢɤɫɚɰɢɢ ɧɚɪɭɲɟ-

ɧɢɣ ɩɪɚɜɢɥ ɞɨɪɨɠɧɨɝɨ ɞɜɢɠɟɧɢɹ, ɬɨ ɜ ɧɚɫɬɨɹɳɟɟ 
ɜɪɟɦɹ ɨɞɧɨɣ ɢɡ ɤɥɸɱɟɜɵɯ ɡɚɞɚɱ ɩɪɢ ɢɯ ɪɚɡɪɚɛɨɬ-
ɤɟ ɹɜɥɹɟɬɫɹ ɩɨɜɵɲɟɧɢɟ ɬɨɱɧɨɫɬɢ ɪɚɫɩɨɡɧɚɜɚɧɢɹ 
ɚɜɬɨɦɨɛɢɥɶɧɵɯ ɧɨɦɟɪɨɜ. Ɍɚɤ, ɧɚɩɪɢɦɟɪ, ɜ ɚɩɩɚ-
ɪɚɬɧɨ-ɩɪɨɝɪɚɦɦɧɨɦ ɤɨɦɩɥɟɤɫɟ (ȺɉɄ) «Ɉɪɥɚɧ», 
ɧɚ ɩɪɨɝɪɚɦɦɧɨ-ɚɩɩɚɪɚɬɧɨɣ ɛɚɡɟ ɤɨɬɨɪɨɝɨ ɧɚɦɢ 
ɩɪɨɜɨɞɢɥɢɫɶ ɷɤɫɩɟɪɢɦɟɧɬɵ, ɨɞɧɨɣ ɢɡ ɩɪɢɱɢɧ 
ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɩɪɨɛɥɟɦ ɜ ɪɚɫɩɨɡɧɚɜɚɧɢɢ ɹɜɥɹɟɬ-
ɫɹ ɨɬɫɭɬɫɬɜɢɟ ɚɜɬɨɮɨɤɭɫɚ, ɩɪɢ ɤɨɬɨɪɨɦ ɨɛɴɟɤɬɵ (ɜ ɞɚɧɧɨɦ ɫɥɭɱɚɟ ɚɜɬɨɦɨɛɢɥɢ), ɧɚɯɨɞɹɳɢɟɫɹ ɜɧɟ 
ɨɛɥɚɫɬɢ ɮɨɤɭɫɚ, ɩɨɞɜɟɪɠɟɧɵ ɢɫɤɚɠɟɧɢɸ. 
Ɋɢɫɭɧɨɤ 1. ȼɧɟɲɧɢɣ ɜɢɞ ɚɩɩɚɪɚɬɧɨ-ɩɪɨɝɪɚɦɦɧɨɝɨ 

ɤɨɦɩɥɟɤɫɚ «ɈɊɅȺɇ»
ɇɚ ɩɪɚɤɬɢɤɟ ɷɬɚ ɩɪɨɛɥɟɦɚ ɱɚɫɬɨ ɪɟɲɚɟɬɫɹ ɩɭɬɟɦ 

ɩɨɞɛɨɪɚ ɤɚɦɟɪɵ ɫ ɭɥɭɱɲɟɧɧɵɦɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ-
ɦɢ ɚɜɬɨɮɨɤɭɫɢɪɨɜɤɢ, ɱɬɨ ɨɛɵɱɧɨ ɜɥɟɱɟɬ ɡɚ ɫɨɛɨɣ 
ɭɜɟɥɢɱɟɧɢɟ ɫɬɨɢɦɨɫɬɢ ɤɨɧɟɱɧɨɝɨ ɪɟɲɟɧɢɹ. Ⱦɪɭɝɨɣ 
ɜɚɪɢɚɧɬ – ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɩɪɨɝɪɚɦɦɧɵɯ ɫɪɟɞɫɬɜ 
ɭɥɭɱɲɟɧɢɹ ɢɡɨɛɪɚɠɟɧɢɣ. Ɉɞɧɢɦ ɢɡ ɷɮɮɟɤɬɢɜɧɵɯ 
ɫɩɨɫɨɛɨɜ ɤɨɦɩɟɧɫɚɰɢɢ ɫɦɚɡɨɜ ɢ (ɢɥɢ) ɪɚɫɮɨɤɭɫɢ-
ɪɨɜɨɤ ɨɩɬɢɱɟɫɤɢɯ ɢɡɨɛɪɚɠɟɧɢɣ ɹɜɥɹɟɬɫɹ ɬɚɤ ɧɚɡɵ-
ɜɚɟɦɨɟ ɫɥɟɩɨɟ ɜɨɫɫɬɚɧɨɜɥɟɧɢɟ ɢɡɨɛɪɚɠɟɧɢɣ [1].
ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɫɨɡɞɚɧɨ ɛɨɥɶɲɨɟ ɦɧɨɝɨɨ-

ɛɪɚɡɢɟ ɚɥɝɨɪɢɬɦɨɜ ɫɥɟɩɨɣ ɤɨɪɪɟɤɰɢɢ ɢɡɨɛɪɚɠɟ-
ɧɢɣ (ɜ ɥɢɬɟɪɚɬɭɪɟ ɱɚɫɬɨ ɜɫɬɪɟɱɚɟɬɫɹ ɬɟɪɦɢɧ «ɫɥɟ-
ɩɚɹ ɞɟɤɨɧɜɨɥɸɰɢɹ») [2], ɨɛɥɚɞɚɸɳɢɯ ɪɚɡɧɵɦɢ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ ɢ, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɪɚɡɧɵɦɢ 
ɜɨɡɦɨɠɧɨɫɬɹɦɢ ɞɥɹ ɩɪɢɥɨɠɟɧɢɣ. ȼ ɪɚɛɨɬɟ ɚɧɚ-
ɥɢɡɢɪɭɸɬɫɹ ɜɨɡɦɨɠɧɨɫɬɶ ɢ ɨɫɨɛɟɧɧɨɫɬɢ ɩɪɢɦɟ-
ɧɟɧɢɹ ɚɥɝɨɪɢɬɦɚ ɫɥɟɩɨɣ ɤɨɪɪɟɤɰɢɢ ɢɡɨɛɪɚɠɟɧɢɣ, 
ɨɩɢɫɚɧɧɨɝɨ ɜ [3]. ȼ ɷɬɨɣ ɪɚɛɨɬɟ ɪɚɫɫɦɚɬɪɢɜɚɟɬɫɹ 
ɩɪɢɦɟɧɟɧɢɟ ɜɚɪɢɚɰɢɨɧɧɨɝɨ ɛɚɣɟɫɨɜɫɤɨɝɨ ɩɨɞɯɨ-

ɞɚ ɢ ɝɚɦɦɚ-ɪɚɫɩɪɟɞɟɥɟɧɢɣ ɩɪɢ ɨɰɟɧɤɟ ɧɟɢɡɜɟɫɬ-
ɧɵɯ ɩɚɪɚɦɟɬɪɨɜ ɞɥɹ ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɫɯɨɞɢɦɨɫɬɢ 
ɤ ɧɟɠɟɥɚɬɟɥɶɧɵɦ ɨɰɟɧɤɚɦ ɢɡɨɛɪɚɠɟɧɢɹ ɢ ɩɚɪɚ-
ɦɟɬɪɨɜ ɪɚɡɦɵɬɢɹ ɜ ɩɪɨɰɟɫɫɟ ɪɚɛɨɬɵ ɚɥɝɨɪɢɬɦɚ 
ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ. ȼ ɧɚɫɬɨɹɳɟɣ ɫɬɚɬɶɟ ɩɪɨɚɧɚɥɢɡɢ-
ɪɨɜɚɧɚ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɚɥɝɨɪɢɬɦɚ ɞɟɬɟɤɬɢɪɨɜɚɧɢɹ 
ɚɜɬɨɦɨɛɢɥɶɧɵɯ ɧɨɦɟɪɨɜ ȺɉɄ «Ɉɪɥɚɧ» ɜ ɭɫɥɨɜɢ-
ɹɯ ɩɪɢɦɟɧɟɧɢɹ ɚɥɝɨɪɢɬɦɨɜ ɫɥɟɩɨɣ ɤɨɪɪɟɤɰɢɢ.
Ɇɚɬɟɦɚɬɢɱɟɫɤɚɹ ɦɨɞɟɥɶ ɢɡɨɛɪɚɠɟɧɢɹ
ɋɥɟɩɚɹ ɞɟɤɨɧɜɨɥɸɰɢɹ ɨɬɧɨɫɢɬɫɹ ɤ ɤɥɚɫɫɭ ɡɚ-

ɞɚɱ ɫɥɟɞɭɸɳɟɝɨ ɜɢɞɚ [3-4]:   (1)
ɝɞɟ  ɩɪɢɧɚɞɥɟɠɢɬ ɢɡɨɛɪɚɠɟɧɢɸ;  – ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ, 
ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɨɪɢɝɢɧɚɥɶɧɨɟ ɢɡɨɛɪɚɠɟɧɢɟ, ɧɚ-
ɛɥɸɞɚɟɦɨɟ ɢɡɨɛɪɚɠɟɧɢɟ, ɧɟɤɨɬɨɪɭɸ ɮɭɧɤɰɢɸ 
ɢɫɤɚɠɟɧɢɹ (ɮɭɧɤɰɢɸ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɬɨɱɤɢ), 
ɩɪɟɞɫɬɚɜɥɟɧɧɭɸ ɪɚɡɦɵɬɢɟɦ ɢ ɜɢɞɢɦɵɦ ɲɭɦɨɦ. 
ɗɬɨ ɜɵɪɚɠɟɧɢɟ ɦɨɠɧɨ ɡɚɩɢɫɚɬɶ ɜ ɜɟɤɬɨɪɧɨɣ 

ɮɨɪɦɟ                            (2)
ɝɞɟ H – ɦɚɬɪɢɰɚ Ɍɟɩɥɢɰɚ, ɩɨɥɭɱɟɧɧɚɹ ɢɡ ɮɭɧɤ-
ɰɢɢ ɢɫɤɚɠɟɧɢɹ. ɉɪɢ ɤɥɚɫɫɢɱɟɫɤɨɦ ɜɨɫɫɬɚɧɨɜɥɟ-
ɧɢɢ ɢɡɨɛɪɚɠɟɧɢɹ ɩɪɟɞɩɨɥɚɝɚɟɬɫɹ, ɱɬɨ ɮɭɧɤɰɢɹ 
ɪɚɡɦɵɬɢɹ ɢɡɜɟɫɬɧɚ, ɢ ɩɪɨɰɟɫɫ ɢɫɤɚɠɟɧɢɹ ɤɨɦ-
ɩɟɧɫɢɪɭɟɬɫɹ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɨɞɧɨɝɨ ɢɡ ɦɧɨɝɢɯ 
ɫɭɳɟɫɬɜɭɸɳɢɯ ɚɥɝɨɪɢɬɦɨɜ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɢɡɨ-
ɛɪɚɠɟɧɢɣ. ȼ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɦ ɚɥɝɨɪɢɬɦɟ ɮɭɧɤ-
ɰɢɹ ɪɚɡɦɵɬɢɹ ɧɟɢɡɜɟɫɬɧɚ, ɧɨ ɟɟ ɨɰɟɧɤɚ ɜɤɥɸɱɟɧɚ 
ɜ ɩɪɨɰɟɞɭɪɭ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ. 
Ʉɨɝɞɚ ɨɰɟɧɤɚ ɮɭɧɤɰɢɢ ɪɚɡɦɵɬɢɹ ɜɵɩɨɥɧɹɟɬɫɹ 

ɫɨɜɦɟɫɬɧɨ ɫ ɩɪɨɰɟɫɫɨɦ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ, ɛɨɥɶ-
ɲɢɧɫɬɜɨ ɚɥɝɨɪɢɬɦɨɜ ɪɟɲɚɸɬ ɡɚɞɚɱɭ ɫɥɟɩɨɣ ɞɟ-
ɤɨɧɜɨɥɸɰɢɢ ɩɭɬɟɦ ɜɤɥɸɱɟɧɢɹ ɚɩɪɢɨɪɧɵɯ ɫɬɚɬɢ-
ɫɬɢɱɟɫɤɢɯ ɞɚɧɧɵɯ ɜ ɩɪɨɰɟɫɫ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ. ȼ 
ɪɚɦɤɚɯ ɡɚɞɚɱ, ɪɚɫɫɦɨɬɪɟɧɧɵɯ ɜ [3], ɩɪɢɦɟɧɹɟɬɫɹ 
ɛɚɣɟɫɨɜɫɤɚɹ ɩɚɪɚɞɢɝɦɚ ɞɥɹ ɫɨɜɦɟɫɬɧɨɣ ɨɰɟɧɤɢ 
ɢɡɨɛɪɚɠɟɧɢɣ, ɪɚɡɦɵɬɢɹ ɢ ɧɟɢɡɜɟɫɬɧɵɯ ɝɢɩɟɪɩɚ-
ɪɚɦɟɬɪɨɜ ɜ ɡɚɞɚɱɟ ɫɥɟɩɨɝɨ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ.
Ȼɚɣɟɫɨɜɫɤɢɣ ɩɨɞɯɨɞ ɤ ɡɚɞɚɱɟ ɫɥɟɩɨɣ 
ɞɟɤɨɧɜɨɥɸɰɢɢ
ɐɟɥɶɸ ɦɟɬɨɞɚ ɫɥɟɩɨɣ ɞɟɤɨɧɜɨɥɸɰɢɢ ɹɜɥɹɟɬɫɹ 

ɩɨɥɭɱɟɧɢɟ ɨɰɟɧɨɤ h ɢ f ɧɚ ɨɫɧɨɜɟ ɧɚɛɥɸɞɚɟɦɨɝɨ 
ɢɡɨɛɪɚɠɟɧɢɹ g. Ɉɫɧɨɜɧɚɹ ɡɚɞɚɱɚ, ɤɨɬɨɪɭɸ ɧɟɨɛ-
ɯɨɞɢɦɨ ɪɟɲɢɬɶ ɩɪɢ ɪɚɡɪɚɛɨɬɤɟ ɚɥɝɨɪɢɬɦɚ ɜɨɫɫɬɚ-
ɧɨɜɥɟɧɢɹ, ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɧɚɯɨɠɞɟɧɢɢ ɫɨɜɦɟɫɬɧɨɝɨ 
ɪɚɫɩɪɟɞɟɥɟɧɢɹ , ɝɞɟ  – ɜɟɤɬɨɪ ɧɟɢɡɜɟɫɬɧɵɯ ɩɚɪɚɦɟɬɪɨɜ ɪɚɫɩɪɟɞɟɥɟɧɢɣ 
ɲɭɦɚ, ɢɡɨɛɪɚɠɟɧɢɹ ɢ ɮɭɧɤɰɢɢ ɪɚɡɦɵɬɢɹ.
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Ƚɨɪɹɱɤɢɧ Ɉ.ȼ., Ƚɭɫɟɜ ɇ.Ⱥ.
Ⱦɥɹ  ɦɨɠɧɨ ɨɩɪɟɞɟɥɢɬɶ ɭɫɥɨɜɧɨɟ 

ɫɨɜɦɟɫɬɧɨɟ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɜ ɜɢɞɟ    (3)
Ȼɨɥɶɲɢɧɫɬɜɨ ɨɩɬɢɱɟɫɤɢɯ ɢɡɨɛɪɚɠɟɧɢɣ ɦɨɠɧɨ 

ɨɩɢɫɚɬɶ ɚɩɪɢɨɪɧɵɦ ɪɚɫɩɪɟɞɟɥɟɧɢɟɦ ɜɢɞɚ [4]       (4)
ɝɞɟ C – ɨɩɟɪɚɬɨɪ Ʌɚɩɥɚɫɚ,  – ɪɚɡɦɟɪ 
ɜɟɤɬɨɪɚ ɫɬɨɥɛɰɚ, ɨɛɨɡɧɚɱɚɸɳɟɝɨ ɥɟɤɫɢɤɨɝɪɚɮɢ-
ɱɟɫɤɢ ɭɩɨɪɹɞɨɱɟɧɧɵɟ ɩɨ ɫɬɪɨɤɚɦ ɩɢɤɫɟɥɢ ɢɡɨɛɪɚ-
ɠɟɧɢɹ;  – ɩɚɪɚɦɟɬɪ ɪɚɫɩɪɟɞɟɥɟɧɢɹ (4). Ⱥɧɚ-
ɥɨɝɢɱɧɨ ɦɨɠɧɨ ɡɚɩɢɫɚɬɶ ɮɭɧɤɰɢɸ ɪɚɫɩɪɟɞɟɥɟɧɢɹ 
ɩɢɤɫɟɥɟɣ ɢɡɨɛɪɚɠɟɧɢɹ ɬɨɱɟɱɧɨɝɨ ɢɫɬɨɱɧɢɤɚ     (5)
ɉɪɟɞɩɨɥɨɠɢɦ, ɱɬɨ ɲɭɦ ɹɜɥɹɟɬɫɹ ɝɚɭɫɫɨɜɫɤɢɦ 

ɫ ɧɭɥɟɜɵɦ ɫɪɟɞɧɢɦ, ɞɢɫɩɟɪɫɢɟɣ ɪɚɜɧɨɣ . Ɍɨɝ-
ɞɚ ɩɥɨɬɧɨɫɬɶ ɜɟɪɨɹɬɧɨɫɬɟɣ ɧɚɛɥɸɞɚɟɦɨɝɨ ɢɡɨ-
ɛɪɚɠɟɧɢɹ ɦɨɠɧɨ ɜɵɪɚɡɢɬɶ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ:   (6)
Ɉɰɟɧɤɚ ɩɚɪɚɦɟɬɪɨɜ Ω ɩɪɨɢɡɜɨɞɢɬɫɹ ɚɥɝɨ-

ɪɢɬɦɨɦ ɦɚɤɫɢɦɭɦɚ ɚɩɨɫɬɟɪɢɨɪɧɨɣ ɜɟɪɨɹɬɧɨɫɬɢ (ɆȺȼ) ɜ ɜɢɞɟ               (7)
ɋɨɨɬɜɟɬɫɬɜɟɧɧɨ ɆȺȼ ɨɰɟɧɤɭ ɢɫɬɢɧɧɨɝɨ ɢɡɨ-

ɛɪɚɠɟɧɢɹ ɢ ɮɭɧɤɰɢɢ ɢɫɤɚɠɟɧɢɹ ɦɨɠɧɨ ɩɨɥɭɱɢɬɶ 
ɜ ɜɢɞɟ      (8)
ȼ ɪɚɦɤɚɯ ɜɚɪɢɚɰɢɨɧɧɨɝɨ ɛɚɣɟɫɨɜɫɤɨɝɨ ɩɨɞ-

ɯɨɞɚ ɨɰɟɧɤɭ ɧɟɢɡɜɟɫɬɧɵɯ ɩɚɪɚɦɟɬɪɨɜ ɩɪɨɜɨɞɹɬ 
ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ (ɫɦ. ɩɨɞɪɨɛɧɟɟ [3; 5]). Ɉɛɨ-
ɡɧɚɱɢɦ ɱɟɪɟɡ  ɜɫɟ ɧɟɢɡɜɟɫɬɧɵɟ ɧɚɦ ɩɚɪɚɦɟɬɪɵ:          (9)
Ⱦɥɹ  ɨɛɨɡɧɚɱɢɦ ɤɚɤ  ɩɨɞɦɧɨɠɟɫɬɜɨ ɩɚɪɚɦɟɬɪɨɜ  ɡɚ ɢɫɤɥɸɱɟ-

ɧɢɟɦ ɩɚɪɚɦɟɬɪɚ . ɇɚɩɪɢɦɟɪ, ɟɫɥɢ , ɬɨ  Ɍɨɝɞɚ ɪɚɫɫɬɨɹɧɢɟ Ʉɭɥɶɛɚ-
ɤɚ-Ʌɟɣɛɥɟɪɚ ɦɟɠɞɭ ɚɩɩɪɨɤɫɢɦɢɪɭɸɳɢɦ ɪɚɫɩɪɟ-
ɞɟɥɟɧɢɟɦ ɫ ɧɟɡɚɜɢɫɢɦɵɦɢ ɤɨɦɩɨɧɟɧɬɚɦɢ ɢ ɪɚɫ-

ɩɪɟɞɟɥɟɧɢɟɦ ɩɚɪɚɦɟɬɪɨɜ, ɩɨɥɭɱɟɧɧɵɯ ɧɚ ɨɫɧɨɜɟ 
ɧɚɛɥɸɞɚɟɦɨɝɨ ɢɡɨɛɪɚɠɟɧɢɹ  ɛɭɞɟɬ ɢɦɟɬɶ ɫɥɟ-
ɞɭɸɳɢɣ ɜɢɞ          (10)
Ɉɰɟɧɤɚ ɧɟɢɡɜɟɫɬɧɨɝɨ ɩɚɪɚɦɟɬɪɚ ɛɭɞɟɬ ɢɦɟɬɶ 

ɪɚɫɩɪɟɞɟɥɟɧɢɟ, ɩɪɢ ɤɨɬɨɪɨɦ ɪɚɫɯɨɠɞɟɧɢɟ ɦɢɧɢ-
ɦɚɥɶɧɨ:   (11)
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ ɜ ɪɚɦɤɚɯ ɞɚɧɧɨɝɨ ɩɨɞɯɨɞɚ ɡɚɞɚ-

ɱɚ ɫɥɟɩɨɣ ɞɟɤɨɧɜɨɥɸɰɢɢ ɢɡɨɛɪɚɠɟɧɢɹ ɫɜɨɞɢɬɫɹ ɤ 
ɢɬɟɪɚɰɢɨɧɧɨɦɭ ɩɨɢɫɤɭ q(θ),ɟɫɥɢ θ = f ɢ ɧɚɯɨɠɞɟ-
ɧɢɸ ɨɰɟɧɤɢ ɜ ɜɢɞɟ                        (12)
Ɋɚɫɩɪɟɞɟɥɟɧɢɟ ɝɢɩɟɪɩɚɪɚɦɟɬɪɨɜ ɪɚɫɩɪɟɞɟɥɟ-

ɧɢɣ ɦɨɠɟɬ ɛɵɬɶ ɜɵɛɪɚɧɨ ɪɚɡɥɢɱɧɵɦ ɫɩɨɫɨɛɨɦ, 
ɜ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɦ ɚɥɝɨɪɢɬɦɟ p(Ω) – ɝɚɦɦɚ ɪɚɫ-
ɩɪɟɞɟɥɟɧɢɟ.
Ɉɫɨɛɟɧɧɨɫɬɢ ɚɧɚɥɢɡɚ ɢɡɨɛɪɚɠɟɧɢɣ 
ɜ ȺɉɄ «ɈɊɅȺɇ»
Ⱥɧɚɥɢɡ ɢɡɨɛɪɚɠɟɧɢɹ ɜ ɤɨɦɩɥɟɤɫɟ ɮɢɤɫɚɰɢɢ 

ɧɚɪɭɲɟɧɢɣ ɩɪɚɜɢɥ ɞɨɪɨɠɧɨɝɨ ɞɜɢɠɟɧɢɹ ɩɪɨɢɡ-
ɜɨɞɢɬɫɹ ɜ ɬɪɢ ɷɬɚɩɚ: ɞɟɬɟɤɬɢɪɨɜɚɧɢɟ ɩɪɟɰɟɞɟɧɬɚ, 
ɞɟɬɟɤɬɢɪɨɜɚɧɢɟ ɢ ɥɨɤɚɥɢɡɚɰɢɹ ɪɟɝɢɫɬɪɚɰɢɨɧɧɨɝɨ 
ɧɨɦɟɪɚ ɬɪɚɧɫɩɨɪɬɧɨɝɨ ɫɪɟɞɫɬɜɚ, ɪɚɫɩɨɡɧɚɜɚɧɢɟ 
ɧɨɦɟɪɧɨɝɨ ɡɧɚɤɚ. ɉɪɢɦɟɪ ɢɡɨɛɪɚɠɟɧɢɹ, ɩɨɥɭɱɟɧ-
ɧɨɝɨ ɩɪɢ ɩɨɦɨɳɢ ȺɉɄ «ɈɊɅȺɇ», ɩɪɟɞɫɬɚɜɥɟɧ 
ɧɚ ɪɢɫɭɧɤɟ 2.
ɉɟɪɜɨɧɚɱɚɥɶɧɨɣ ɰɟɥɶɸ ɢɫɫɥɟɞɨɜɚɧɢɹ ɹɜɥɹ-

ɥɨɫɶ ɩɨɜɵɲɟɧɢɟ ɬɨɱɧɨɫɬɢ ɪɚɫɩɨɡɧɚɜɚɧɢɹ ɫɪɟɞɢ 
ɞɟɬɟɤɬɢɪɭɟɦɵɯ ɧɨɦɟɪɧɵɯ ɡɧɚɤɨɜ. Ɉɞɧɚɤɨ, ɤɚɤ 
ɜɵɹɫɧɢɥɨɫɶ, ɭɹɡɜɢɦɵɦ ɦɟɫɬɨɦ ɜ ɪɚɛɨɬɟ ȺɉɄ «ɈɊɅȺɇ» ɹɜɥɹɟɬɫɹ ɢɦɟɧɧɨ ɞɟɬɟɤɬɢɪɨɜɚɧɢɟ ɧɨ-
ɦɟɪɚ, ɚ ɧɟ ɬɨɱɧɨɫɬɶ ɟɝɨ ɪɚɫɩɨɡɧɚɜɚɧɢɹ.
ȼ ɨɫɧɨɜɟ ɚɥɝɨɪɢɬɦɚ ɞɟɬɟɤɬɢɪɨɜɚɧɢɹ ɚɜɬɨ-

ɦɨɛɢɥɶɧɨɝɨ ɧɨɦɟɪɚ ɥɟɠɢɬ ɞɨɜɨɥɶɧɨ ɪɚɫɩɪɨ-
ɫɬɪɚɧёɧɧɵɣ ɦɟɬɨɞ ɚɧɚɥɢɡɚ ɢɡɨɛɪɚɠɟɧɢɹ ɫ 
ɩɪɢɦɟɧɟɧɢɟɦ ɨɩɟɪɚɬɨɪɚ ɋɨɛɟɥɹ [4]. Ɉɩɟɪɚɬɨɪ 
ɋɨɛɟɥɹ – ɷɬɨ ɞɢɫɤɪɟɬɧɵɣ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɵɣ 
ɨɩɟɪɚɬɨɪ, ɜɵɱɢɫɥɹɸɳɢɣ ɩɪɢɛɥɢɠɟɧɧɨɟ ɡɧɚɱɟ-
ɧɢɟ ɝɪɚɞɢɟɧɬɚ ɹɪɤɨɫɬɢ ɢɡɨɛɪɚɠɟɧɢɹ. Ɉɱɟɜɢɞɧɨ, 
ɱɬɨ ɩɪɢ ɢɫɤɚɠɟɧɢɢ ɬɢɩɚ «ɪɚɡɦɵɬɢɟ» ɢɥɢ «ɫɦɚɡ» 
ɤɚɪɬɢɧɚ ɝɪɚɞɢɟɧɬɚ ɹɪɤɨɫɬɟɣ ɫɬɚɧɨɜɢɬɫɹ ɫɥɚɛɨ-
ɜɵɪɚɠɟɧɧɨɣ, ɱɬɨ ɡɚɬɪɭɞɧɹɟɬ ɪɟɲɟɧɢɟ ɡɚɞɚɱ ɦɚ-
ɲɢɧɧɨɝɨ ɡɪɟɧɢɹ. ɉɪɢ ɪɚɫɮɨɤɭɫɢɪɨɜɚɧɧɨɦ ɢɡɨ-
ɛɪɚɠɟɧɢɢ ɩɪɨɝɪɚɦɦɧɚɹ ɱɚɫɬɶ ȺɉɄ «ɈɊɅȺɇ» ɧɟ 
ɫɦɨɠɟɬ ɨɛɧɚɪɭɠɢɬɶ ɧɨɦɟɪɧɵɟ ɡɧɚɤɢ ɢ ɜɵɧɟɫɟɬ 
ɪɟɲɟɧɢɟ, ɱɬɨ ɚɜɬɨɦɨɛɢɥɹ ɧɚ ɮɨɬɨɝɪɚɮɢɢ ɧɟɬ, 
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ɬɚɤ ɤɚɤ ɨɬɥɢɱɢɬɟɥɶɧɵɣ ɩɪɢɡɧɚɤ ɬɪɚɧɫɩɨɪɬɧɨɝɨ 
ɫɪɟɞɫɬɜɚ ɨɬɫɭɬɫɬɜɭɟɬ.
Ɋɢɫɭɧɨɤ 2. ɂɡɨɛɪɚɠɟɧɢɟ, ɩɨɥɭɱɟɧɧɨɟ ɩɪɢ ɩɨɦɨɳɢ 

ȺɉɄ «ɈɊɅȺɇ»
ȿɫɥɢ ɥɨɤɚɥɢɡɚɰɢɹ ɧɨɦɟɪɧɨɝɨ ɡɧɚɤɚ ɩɪɨɲɥɚ 

ɭɫɩɟɲɧɨ, ɬɨ ɢɡɨɛɪɚɠɟɧɢɟ ɫ ɛɨɥɶɲɨɣ ɜɟɪɨɹɬɧɨ-
ɫɬɶɸ ɨɛɥɚɞɚɟɬ ɞɨɫɬɚɬɨɱɧɵɦ ɤɚɱɟɫɬɜɨɦ ɢ ɪɚɫɩɨɡ-
ɧɚɜɚɧɢɟ ɛɭɞɟɬ ɜɵɩɨɥɧɟɧɨ ɫ ɧɟɨɛɯɨɞɢɦɨɣ ɜɵɫɨ-
ɤɨɣ ɬɨɱɧɨɫɬɶɸ. Ⱦɪɭɝɢɦɢ ɫɥɨɜɚɦɢ, ɜ ɬɚɤɨɦ ɫɥɭɱɚɟ 
ɪɚɫɩɨɡɧɚɜɚɧɢɟ ɭɫɩɟɲɧɨ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɛɟɡ ɢɫ-
ɩɨɥɶɡɨɜɚɧɢɹ ɫɥɟɩɨɣ ɞɟɤɨɧɜɨɥɸɰɢɢ.
Ɍɟɫɬɢɪɨɜɚɧɢɟ ɚɥɝɨɪɢɬɦɚ ɫɥɟɩɨɣ 
ɞɟɤɨɧɜɨɥɸɰɢɢ
ɉɪɢ ɩɨɞɝɨɬɨɜɤɟ ɦɚɬɟɪɢɚɥɚ ɞɥɹ ɬɟɫɬɢɪɨɜɚ-

ɧɢɹ ɚɥɝɨɪɢɬɦɚ ɛɵɥɚ ɢɫɩɨɥɶɡɨɜɚɧɚ ɮɨɬɨɝɪɚɮɢɹ, 
ɢɡɨɛɪɚɠɟɧɧɚɹ ɧɚ ɪɢɫɭɧɤɟ 3. Ⱦɥɹ ɩɨɥɭɱɟɧɢɹ ɢɡɨ-
ɛɪɚɠɟɧɢɹ ɢɫɩɨɥɶɡɨɜɚɥɫɹ ɮɨɬɨɚɩɩɚɪɚɬ ɦɨɞɟɥɢ Cannon EOS 1300D.

Ɋɢɫɭɧɨɤ 3. ɂɫɯɨɞɧɨɟ ɢɡɨɛɪɚɠɟɧɢɟ
ɑɬɨɛɵ ɨɰɟɧɢɬɶ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɪɚɛɨɬɵ ɚɥɝɨ-

ɪɢɬɦɚ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɫɬɟɩɟɧɢ ɢɫɤɚɠɟɧɢɹ, ɩɪɢ 
ɩɨɦɨɳɢ ɩɚɤɟɬɚ ɩɪɨɝɪɚɦɦ Matlab ɛɵɥɚ ɩɨɥɭɱɟɧɚ 
ɫɟɪɢɹ ɫɧɢɦɤɨɜ ɫ ɡɚɜɟɞɨɦɨ ɢɡɜɟɫɬɧɨɣ ɮɭɧɤɰɢɟɣ 
ɢɫɤɚɠɟɧɢɹ. ɉɪɢ ɪɟɲɟɧɢɢ ɡɚɞɚɱ ɨɛɪɚɛɨɬɤɢ ɢɡɨ-

ɛɪɚɠɟɧɢɣ ɩɪɢɦɟɧɹɟɬɫɹ ɮɭɧɤɰɢɹ ɮɢɥɶɬɪɚɰɢɢ imfi lter ɜ ɩɚɪɟ ɫ ɮɭɧɤɰɢɟɣ fspecial, ɤɨɬɨɪɚɹ ɩɨɡɜɨ-
ɥɹɟɬ ɡɚɞɚɜɚɬɶ ɪɚɡɥɢɱɧɵɟ ɬɢɩɵ ɦɚɫɨɤ ɮɢɥɶɬɪɚ. ȼ 
ɞɚɧɧɨɦ ɫɥɭɱɚɟ ɜ ɤɚɱɟɫɬɜɟ ɮɭɧɤɰɢɢ ɢɫɤɚɠɟɧɢɹ ɢɫ-
ɩɨɥɶɡɨɜɚɥɫɹ ɮɢɥɶɬɪ Ƚɚɭɫɫɚ ɪɚɡɦɟɪɨɦ 50×50 ɩɢɤ-
ɫɟɥɟɣ ɫ ɩɟɪɟɦɟɧɧɵɦ ɫɬɚɧɞɚɪɬɧɵɦ ɨɬɤɥɨɧɟɧɢɟɦ: fspecial («gaussian», 50, ɯ), ɝɞɟ x – ɫɬɚɧɞɚɪɬɧɨɟ ɨɬ-
ɤɥɨɧɟɧɢɟ. ɋɬɚɧɞɚɪɬɧɨɟ ɨɬɤɥɨɧɟɧɢɟ ɯ ɢɡɦɟɧɹɥɨɫɶ 
ɜ ɞɢɚɩɚɡɨɧɟ ɨɬ 0,1 ɞɨ 3,0 ɫ ɲɚɝɨɦ 0,1. ȼ ɪɟɡɭɥɶɬɚ-
ɬɟ ɩɨɥɭɱɚɟɬɫɹ 30 ɢɡɨɛɪɚɠɟɧɢɣ ɫ ɪɚɡɧɨɣ ɫɬɟɩɟɧɶɸ 
ɪɚɡɦɵɬɢɹ ɩɨ Ƚɚɭɫɫɭ. ɂɡɨɛɪɚɠɟɧɢɹ ɫɨ ɫɬɟɩɟɧɶɸ 
ɪɚɡɦɵɬɢɹ 0,4; 1,2; 2,0 ɢ 2,8 ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɪɢ-
ɫɭɧɤɟ 4.

Ɋɢɫɭɧɨɤ 4. ɋɢɧɬɟɬɢɱɟɫɤɢ ɞɟɝɪɚɞɢɪɨɜɚɧɧɵɟ 
ɢɡɨɛɪɚɠɟɧɢɹ ɫ ɪɚɡɧɨɣ ɫɬɟɩɟɧɶɸ ɪɚɡɦɵɬɢɹ

ɉɪɢ ɜɨɫɫɬɚɧɨɜɥɟɧɢɢ ɞɟɝɪɚɞɢɪɨɜɚɧɧɨɝɨ ɢɡɨ-
ɛɪɚɠɟɧɢɹ ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɢɡɜɟɫɬɢ ɨɩɟɪɚɰɢɸ 
ɨɛɪɚɬɧɨɣ ɫɜɟɪɬɤɢ ɢ ɩɪɢ ɷɬɨɦ ɭɱɢɬɵɜɚɬɶ ɭɪɨɜɟɧɶ 
ɲɭɦɚ. 

Ɋɢɫɭɧɨɤ 5. ɂɡɨɛɪɚɠɟɧɢɹ ɫɨ ɫɬɚɧɞɚɪɬɧɵɦɢ 
ɨɬɤɥɨɧɟɧɢɹɦɢ 1,0; 1,5 ɢ 2,0

Ɋɚɫɫɦɚɬɪɢɜɚɹ ɦɨɞɟɥɶ ɢɡɨɛɪɚɠɟɧɢɹ (1), ɦɨɠɧɨ 
ɩɪɢɣɬɢ ɤ ɜɵɜɨɞɭ, ɱɬɨ ɞɥɹ ɧɚɯɨɠɞɟɧɢɹ ɨɪɢɝɢɧɚɥɶ-
ɧɨɝɨ ɢɡɨɛɪɚɠɟɧɢɹ f(x) ɧɟɨɛɯɨɞɢɦɨ ɩɨɞɟɥɢɬɶ ɥɟ-
ɜɭɸ ɢ ɩɪɚɜɭɸ ɱɚɫɬɶ ɜɵɪɚɠɟɧɢɹ (1) ɧɚ h(x). Ɉɞɧɚ-
ɤɨ ɜ ɬɚɤɨɦ ɫɥɭɱɚɟ ɞɨɫɬɚɬɨɱɧɨ ɲɭɦɚ ɞɚɠɟ ɫ ɧɢɡɤɢɦ 
ɭɪɨɜɧɟɦ (ɤɨɬɨɪɵɣ ɜɫɟɝɞɚ ɩɪɢɫɭɬɫɬɜɭɟɬ ɧɚ ɢɡɨɛɪɚ-
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