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ȼ ɪɚɛɨɬɟ ɪɚɫɫɦɚɬɪɢɜɚɟɬɫɹ ɫɟɧɫɨɪ ɧɚ ɨɫɧɨɜɟ ɫɬɭɩɟɧɱɚɬɨɝɨ ɨɩɬɢɱɟɫɤɨɝɨ ɜɨɥɨɤɧɚ, ɫɨɞɟɪɠɚɳɟɝɨ ɦɚɤɪɨɫɬɪɭɤɬɭɪ-
ɧɵɣ ɞɟɮɟɤɬ ɬɢɩɚ «ɩɟɪɟɬɹɠɤɚ». Ɍɚɤɢɟ ɫɟɧɫɨɪɵ ɢɫɩɨɥɶɡɭɸɬɫɹ ɩɪɢ ɩɪɨɜɟɞɟɧɢɢ ɛɢɨɥɨɝɢɱɟɫɤɢɯ ɢɫɫɥɟɞɨɜɚɧɢɣ ɞɥɹ 
ɬɨɱɧɨɝɨ ɨɩɪɟɞɟɥɟɧɢɹ ɩɨɤɚɡɚɬɟɥɹ ɩɪɟɥɨɦɥɟɧɢɹ ɛɢɨɥɨɝɢɱɟɫɤɨɝɨ ɪɚɫɬɜɨɪɚ. ȼ ɪɚɛɨɬɟ ɢɫɫɥɟɞɭɟɬɫɹ ɫɥɭɱɚɣ, ɤɨɝɞɚ 
ɞɢɚɦɟɬɪ ɩɟɪɟɬɹɠɤɢ ɧɚɫɬɨɥɶɤɨ ɦɚɥ, ɱɬɨ ɜɥɢɹɧɢɟɦ ɫɟɪɞɰɟɜɢɧɵ ɨɩɬɢɱɟɫɤɨɝɨ ɜɨɥɨɤɧɚ ɧɚ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɪɚɫɩɪɨ-
ɫɬɪɚɧɹɸɳɢɯɫɹ ɦɨɞ ɜɵɫɲɢɯ ɩɨɪɹɞɤɨɜ ɦɨɠɧɨ ɩɪɟɧɟɛɪɟɱɶ. ɋɢɝɧɚɥ ɜ ɜɢɞɟ ɨɫɧɨɜɧɨɣ ɦɨɞɵ ɩɨɞɚɟɬɫɹ ɧɚ ɜɯɨɞ ɨɩɬɢ-
ɱɟɫɤɨɝɨ ɫɟɧɫɨɪɚ, ɜ ɩɟɪɟɬɹɠɤɟ ɷɧɟɪɝɢɹ ɨɫɧɨɜɧɨɣ ɦɨɞɵ ɩɪɟɨɛɪɚɡɭɟɬɫɹ ɜ ɷɧɟɪɝɢɸ ɦɨɞ ɜɵɫɲɢɯ ɩɨɪɹɞɤɨɜ, ɫɤɨɪɨɫɬɶ 
ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ ɢ ɩɨɫɬɨɹɧɧɵɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ ɤɨɬɨɪɵɯ ɡɚɜɢɫɹɬ ɨɬ ɷɮɮɟɤɬɢɜɧɨɝɨ ɩɨɤɚɡɚɬɟɥɹ ɩɪɟɥɨɦɥɟɧɢɹ 
ɜɨɥɨɤɧɚ ɢ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ. ɉɪɢ ɷɬɨɦ ɜɨɡɧɢɤɚɸɬ ɢɧɬɟɪɮɟɪɟɧɰɢɨɧɧɵɟ ɷɮɮɟɤɬɵ, ɤɨɬɨɪɵɟ ɫɬɚɧɨɜɹɬɫɹ ɫɭɳɟɫɬ-
ɜɟɧɧɵɦɢ ɩɪɢ ɨɩɪɟɞɟɥɟɧɧɨɣ ɞɥɢɧɟ ɜɨɥɧɵ. ɇɚ ɜɵɯɨɞɟ ɢɡ ɫɟɧɫɨɪɚ ɢɡɦɟɪɹɟɬɫɹ ɢɧɬɟɪɮɟɪɟɧɰɢɨɧɧɵɣ ɫɢɝɧɚɥ, ɜɟɥɢ-
ɱɢɧɚ ɤɨɬɨɪɨɝɨ ɡɚɜɢɫɢɬ ɤɚɤ ɨɬ ɝɟɨɦɟɬɪɢɱɟɫɤɢɯ ɪɚɡɦɟɪɨɜ ɫɟɧɫɨɪɚ, ɬɚɤ ɢ ɨɬ ɩɨɤɚɡɚɬɟɥɹ ɩɪɟɥɨɦɥɟɧɢɹ ɨɤɪɭɠɚɸɳɟɣ 
ɫɪɟɞɵ. ȼ ɪɚɛɨɬɟ ɪɚɫɫɦɚɬɪɢɜɚɟɬɫɹ ɭɪɚɜɧɟɧɢɟ Ɇɚɤɫɜɟɥɥɚ ɞɥɹ ɫɬɭɩɟɧɱɚɬɨɝɨ ɜɨɥɨɤɧɚ ɢ ɩɪɨɜɨɞɢɬɫɹ ɟɝɨ ɱɢɫɥɟɧɧɨɟ 
ɪɟɲɟɧɢɟ ɞɥɹ ɫɥɭɱɚɹ ɦɚɥɨɝɨ ɞɢɚɦɟɬɪɚ ɩɟɪɟɬɹɠɤɢ. ɇɚ ɨɫɧɨɜɟ ɩɨɥɭɱɟɧɧɨɝɨ ɱɢɫɥɟɧɧɨɝɨ ɪɟɲɟɧɢɹ ɪɚɫɫɦɚɬɪɢɜɚɟɬɫɹ 
ɢɧɬɟɪɮɟɪɟɧɰɢɨɧɧɵɣ ɫɢɝɧɚɥ ɧɚ ɜɵɯɨɞɟ ɢɡ ɨɩɬɢɱɟɫɤɨɝɨ ɫɟɧɫɨɪɚ ɫ ɩɟɪɟɬɹɠɤɨɣ ɢ ɭɱɢɬɵɜɚɟɬɫɹ ɜɥɢɹɧɢɟ ɩɨɤɚɡɚɬɟɥɹ 
ɩɪɟɥɨɦɥɟɧɢɹ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɧɚ ɟɝɨ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ. ɉɨɤɚɡɚɧɨ, ɱɬɨ ɢɫɫɥɟɞɭɟɦɵɣ ɫɟɧɫɨɪ ɩɪɢ ɨɩɪɟɞɟɥɟɧɧɨɦ 
ɜɵɛɨɪɟ ɝɟɨɦɟɬɪɢɱɟɫɤɢɯ ɪɚɡɦɟɪɨɜ ɩɟɪɟɬɹɠɤɢ ɨɛɥɚɞɚɟɬ ɞɨɫɬɚɬɨɱɧɨɣ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɪɚɡɧɢ-
ɰɵ ɩɨɤɚɡɚɬɟɥɹ ɩɪɟɥɨɦɥɟɧɢɹ, ɪɚɜɧɨɣ 0,0001.
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ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɜɧɢɦɚɧɢɟ ɢɧɠɟɧɟɪɨɜ-ɤɨɧ-
ɫɬɪɭɤɬɨɪɨɜ ɢ ɢɫɫɥɟɞɨɜɚɬɟɥɟɣ ɨɛɪɚɳɟɧɨ ɧɚ ɫɨ-
ɡɞɚɧɢɟ ɜɵɫɨɤɨɷɮɮɟɤɬɢɜɧɵɯ ɫɟɧɫɨɪɨɜ ɧɚ ɨɫɧɨɜɟ 
ɨɩɬɢɱɟɫɤɨɝɨ ɜɨɥɨɤɧɚ. Ⱦɨɫɬɨɢɧɫɬɜɨɦ ɨɩɬɨɜɨɥɨ-
ɤɨɧɧɵɯ ɫɟɧɫɨɪɨɜ ɢ ɞɚɬɱɢɤɨɜ ɹɜɥɹɟɬɫɹ ɜɵɫɨɤɚɹ 
ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ ɤ ɢɡɦɟɧɟɧɢɸ ɜɧɟɲɧɢɯ ɩɚɪɚ-
ɦɟɬɪɨɜ ɢ ɦɚɥɵɟ ɪɚɡɦɟɪɵ. Ɍɚɤɢɟ ɞɚɬɱɢɤɢ ɦɨɝɭɬ 
ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ ɞɥɹ ɢɡɦɟɪɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ, 
ɞɚɜɥɟɧɢɹ, ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ ɬɨɤɚ, ɦɚɝɧɢɬɧɨɝɨ ɩɨɥɹ, 
ɜɢɛɪɚɰɢɢ, ɤɪɭɱɟɧɢɹ, ɦɟɯɚɧɢɱɟɫɤɨɝɨ ɫɦɟɳɟɧɢɹ, 
ɩɨɤɚɡɚɬɟɥɹ ɩɪɟɥɨɦɥɟɧɢɹ [1]. ȼ ɨɫɧɨɜɟ ɤɨɧɫɬɪɭɤ-
ɰɢɢ ɬɚɤɢɯ ɨɩɬɢɱɟɫɤɢɯ ɞɚɬɱɢɤɨɜ ɥɟɠɚɬ ɪɚɡɥɢɱɧɵɟ 
ɮɢɡɢɱɟɫɤɢɟ ɹɜɥɟɧɢɹ: ɩɨɝɥɨɳɟɧɢɟ ɢ ɨɬɪɚɠɟɧɢɟ 
ɫɜɟɬɚ, ɢɧɬɟɪɮɟɪɟɧɰɢɹ, ɹɜɥɟɧɢɟ ɞɜɨɣɧɨɝɨ ɥɭɱɟ-
ɩɪɟɥɨɦɥɟɧɢɹ, ɷɮɮɟɤɬ Ɏɚɪɚɞɟɹ, ɷɮɮɟɤɬ Ʉɟɪɪɚ, 
ɮɥɭɨɪɟɫɰɟɧɰɢɹ, ɯɟɦɢɥɸɦɢɧɟɫɰɟɧɰɢɹ, ɜɪɚɳɟɧɢɟ 
ɩɥɨɫɤɨɫɬɢ ɩɨɥɹɪɢɡɚɰɢɢ ɢ ɞɪɭɝɢɟ [2]. 
ɒɢɪɨɤɨɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɟ ɧɚɯɨɞɹɬ ɫɟɧɫɨɪɵ 

ɧɚ ɨɫɧɨɜɟ ɜɨɥɨɤɨɧɧɵɯ ɛɪɷɝɝɨɜɫɤɢɯ ɪɟɲɟɬɨɤ [3], 
ɪɚɡɥɢɱɧɵɟ ɢɧɬɟɪɮɟɪɨɦɟɬɪɢɱɟɫɤɢɟ ɫɯɟɦɵ [4]. 
ȼɨɥɨɤɨɧɧɨ-ɨɩɬɢɱɟɫɤɢɟ ɞɚɬɱɢɤɢ, ɪɚɛɨɬɚɸɳɢɟ ɧɚ 

ɷɮɮɟɤɬɟ ɩɨɜɟɪɯɧɨɫɬɧɨɝɨ ɩɥɚɡɦɨɧɧɨɝɨ ɪɟɡɨɧɚɧ-
ɫɚ, ɧɚɯɨɞɹɬ ɜɫɟ ɛɨɥɶɲɟɟ ɩɪɢɦɟɧɟɧɢɟ ɜ ɛɢɨɥɨɝɢ-
ɱɟɫɤɢɯ ɢɫɫɥɟɞɨɜɚɧɢɹɯ ɢ ɜ ɦɟɞɢɰɢɧɟ. ȼ ɨɫɧɨɜɟ 
ɪɚɛɨɬɵ ɬɚɤɢɯ ɞɚɬɱɢɤɨɜ ɥɟɠɢɬ ɷɮɮɟɤɬ ɩɨɜɟɪɯ-
ɧɨɫɬɧɨɝɨ ɩɥɚɡɦɨɧɧɨɝɨ ɪɟɡɨɧɚɧɫɚ, ɜɨɡɧɢɤɚɸɳɟɝɨ 
ɧɚ ɝɪɚɧɢɰɟ ɪɚɡɞɟɥɚ ɞɜɭɯ ɫɪɟɞ, ɨɞɧɚ ɢɡ ɤɨɬɨɪɵɯ 
ɨɛɥɚɞɚɟɬ ɨɬɪɢɰɚɬɟɥɶɧɵɦ ɩɨɤɚɡɚɬɟɥɟɦ ɩɪɟɥɨɦɥɟ-
ɧɢɹ. ɉɪɢ ɷɬɨɦ ɜ ɤɚɱɟɫɬɜɟ ɫɪɟɞɵ ɫ ɨɬɪɢɰɚɬɟɥɶɧɵɦ 
ɩɨɤɚɡɚɬɟɥɟɦ ɩɪɟɥɨɦɥɟɧɢɹ ɦɨɠɟɬ ɜɵɫɬɭɩɚɬɶ ɤɚɤ 
ɦɟɬɚɥɥ, ɬɚɤ ɢ ɪɚɡɥɢɱɧɵɟ ɤɨɦɩɨɡɢɬɧɵɟ ɫɪɟɞɵ, ɫɨ-
ɞɟɪɠɚɳɢɟ ɧɚɧɨɜɤɥɸɱɟɧɢɹ ɪɚɡɥɢɱɧɨɣ ɮɨɪɦɵ [5-6]. Ɍɚɤɠɟ ɞɥɹ ɫɨɡɞɚɧɢɹ ɪɚɡɥɢɱɧɵɯ ɫɟɧɫɨɪɨɜ ɩɪɢ-
ɦɟɧɹɸɬɫɹ ɨɩɬɢɱɟɫɤɢɟ ɜɨɥɨɤɧɚ ɫ ɧɚɧɟɫɟɧɧɵɦɢ ɧɚ 
ɧɢɯ ɦɚɤɪɨɫɬɪɭɤɬɭɪɧɵɦɢ ɞɟɮɟɤɬɚɦɢ, ɧɚɩɪɢɦɟɪ, 
ɜɨɥɨɤɧɚ ɫ ɩɟɪɟɬɹɠɤɨɣ [7]. 
ɋɟɧɫɨɪɵ ɧɚ ɨɫɧɨɜɟ ɨɩɬɢɱɟɫɤɨɝɨ ɜɨɥɨɤɧɚ ɢɦɟ-

ɸɬ ɫɥɟɞɭɸɳɢɟ ɩɪɟɢɦɭɳɟɫɬɜɚ: ɩɪɨɫɬɚɹ ɤɨɧɫɬɪɭɤ-
ɰɢɹ, ɦɚɥɵɣ ɪɚɡɦɟɪ, ɭɞɨɛɫɬɜɨ ɜ ɩɪɢɦɟɧɟɧɢɢ. Ɍɚɤɢɟ 
ɜɨɥɨɤɨɧɧɨ-ɨɩɬɢɱɟɫɤɢɟ ɫɟɧɫɨɪɵ ɬɚɤɠɟ ɧɚɯɨɞɹɬ 
ɲɢɪɨɤɨɟ ɩɪɢɦɟɧɟɧɢɟ ɞɥɹ ɞɟɬɟɤɬɢɪɨɜɚɧɢɹ ɛɢɨɥɨ-
ɝɢɱɟɫɤɢɯ ɨɛɴɟɤɬɨɜ ɢɥɢ ɨɪɝɚɧɢɱɟɫɤɢɯ ɪɚɫɬɜɨɪɨɜ 
ɜ ɛɢɨɦɟɞɢɰɢɧɫɤɢɯ ɢɫɫɥɟɞɨɜɚɧɢɹɯ, ɞɚɜɚɹ ɢɧɮɨɪ-
ɦɚɰɢɸ ɜ ɪɟɠɢɦɟ ɪɟɚɥɶɧɨɝɨ ɜɪɟɦɟɧɢ. Ɇɚɥɵɣ ɪɚɡ-
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Ƚɨɥɨɜɤɢɧɚ Ɇ.ȼ.
ɦɟɪ ɬɚɤɢɯ ɫɟɧɫɨɪɨɜ ɩɨɡɜɨɥɹɟɬ ɢɧɬɟɝɪɢɪɨɜɚɬɶ ɢɯ ɜ 
ɪɚɡɥɢɱɧɵɟ ɦɟɞɢɰɢɧɫɤɢɟ ɩɪɢɛɨɪɵ ɢ ɢɫɩɨɥɶɡɨɜɚɬɶ 
ɜ ɬɪɭɞɧɨɞɨɫɬɭɩɧɵɯ ɦɟɫɬɚɯ. ȼ ɞɚɧɧɨɣ ɪɚɛɨɬɟ ɪɚɫ-
ɫɦɚɬɪɢɜɚɟɬɫɹ ɪɚɫɱɟɬ ɩɚɪɚɦɟɬɪɨɜ ɫɟɧɫɨɪɚ ɞɥɹ ɨɩ-
ɪɟɞɟɥɟɧɢɹ ɩɨɤɚɡɚɬɟɥɹ ɩɪɟɥɨɦɥɟɧɢɹ ɜɧɟɲɧɟɣ ɫɪɟ-
ɞɵ ɧɚ ɨɫɧɨɜɟ ɨɩɬɢɱɟɫɤɨɝɨ ɜɨɥɨɤɧɚ ɫ ɩɟɪɟɬɹɠɤɨɣ.
Ƚɟɨɦɟɬɪɢɹ ɡɚɞɚɱɢ
Ɋɚɫɫɦɨɬɪɢɦ ɫɬɭɩɟɧɱɚɬɨɟ ɨɩɬɢɱɟɫɤɨɟ ɜɨɥɨɤɧɨ 

ɫ ɩɟɪɟɬɹɠɤɨɣ (ɫɦ. ɪɢɫɭɧɨɤ 1). ȼ ɫɟɧɫɨɪɟ, ɤɨɬɨɪɵɣ 
ɪɚɛɨɬɚɟɬ ɧɚ ɨɫɧɨɜɟ ɬɚɤɨɝɨ ɜɨɥɨɤɧɚ, ɫɢɝɧɚɥ ɩɨɫɬɭ-
ɩɚɟɬ ɜ ɨɫɧɨɜɧɨɣ ɦɨɞɟ  ɧɚ ɤɨɧɟɰ ɧɟɞɟɮɨɪ-
ɦɢɪɭɟɦɨɝɨ ɜɨɥɨɤɧɚ. ȼ ɨɛɥɚɫɬɢ ɩɟɪɟɬɹɠɤɢ ɤɪɨɦɟ 
ɮɭɧɞɚɦɟɧɬɚɥɶɧɨɣ ɦɨɞɵ ɜɨɡɧɢɤɚɸɬ ɦɨɞɵ ɜɵɫɲɢɯ 
ɩɨɪɹɞɤɨɜ, ɩɪɢ ɷɬɨɦ ɷɜɚɧɟɫɰɟɧɬɧɨɟ ɩɨɥɟ ɷɬɢɯ ɦɨɞ 
ɩɪɢ ɜɵɩɨɥɧɟɧɢɢ ɪɹɞɚ ɭɫɥɨɜɢɣ ɦɨɠɟɬ ɜɵɯɨɞɢɬɶ ɡɚ 
ɩɪɟɞɟɥɵ ɜɨɥɨɤɧɚ ɢ ɜɥɢɹɬɶ ɧɚ ɩɨɜɟɞɟɧɢɟ ɩɨɤɚɡɚ-
ɬɟɥɹ ɩɪɟɥɨɦɥɟɧɢɹ ɜɧɟɲɧɟɣ ɫɪɟɞɵ. ȼ ɤɨɧɰɟ ɩɟɪɟ-
ɬɹɠɤɢ ɦɨɞɵ ɛɨɥɟɟ ɜɵɫɨɤɨɝɨ ɩɨɪɹɞɤɚ ɩɪɟɨɛɪɚɡɭ-
ɸɬɫɹ ɨɛɪɚɬɧɨ ɜ ɨɫɧɨɜɧɭɸ ɦɨɞɭ. 
Ɋɢɫɭɧɨɤ 1. ɋɯɟɦɚɬɢɱɟɫɤɨɟ ɢɡɨɛɪɚɠɟɧɢɟ ɨɩɬɢɱɟɫɤɨɝɨ 

ɜɨɥɨɤɧɚ ɫ ɩɟɪɟɬɹɠɤɨɣ
Ɇɨɞɵ ɜɵɫɲɢɯ ɩɨɪɹɞɤɨɜ ɪɚɫɩɪɨɫɬɪɚɧɹɸɬɫɹ ɫ 

ɪɚɡɧɵɦɢ ɫɤɨɪɨɫɬɹɦɢ ɢɡ-ɡɚ ɪɚɡɥɢɱɢɣ ɜ ɷɮɮɟɤɬɢɜ-
ɧɵɯ ɩɨɤɚɡɚɬɟɥɹɯ ɩɪɟɥɨɦɥɟɧɢɹ. ɉɪɢɱɟɦ ɷɬɢ ɦɨɞɵ 
ɢɫɩɵɬɵɜɚɸɬ ɢɧɬɟɪɮɟɪɟɧɰɢɸ, ɤɨɬɨɪɚɹ ɦɨɠɟɬ ɩɪɢ-
ɜɨɞɢɬɶ ɤɚɤ ɤ ɭɫɢɥɟɧɢɸ, ɬɚɤ ɢ ɤ ɨɫɥɚɛɥɟɧɢɸ ɪɟ-
ɡɭɥɶɬɢɪɭɸɳɟɝɨ ɫɢɝɧɚɥɚ ɧɚ ɜɵɯɨɞɟ. ɉɨɷɬɨɦɭ ɩɨɥ-
ɧɚɹ ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɫɜɟɬɚ, ɩɟɪɟɞɚɜɚɟɦɚɹ ɧɚ ɜɵɯɨɞɟ 
ɜɨɥɨɤɧɚ, ɜ ɡɧɚɱɢɬɟɥɶɧɨɣ ɫɬɟɩɟɧɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɢɧ-
ɬɟɪɮɟɪɟɧɰɢɟɣ ɦɟɠɞɭ ɦɨɞɚɦɢ ɢ ɢɯ ɩɨɫɬɨɹɧɧɵɦɢ 
ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ.
Ɋɚɫɩɪɨɫɬɪɚɧɟɧɢɟ ɫɜɟɬɚ ɜ ɨɩɬɢɱɟɫɤɨɦ ɜɨɥɨɤɧɟ 

ɫ ɩɟɪɟɬɹɠɤɨɣ ɨɩɢɫɵɜɚɟɬɫɹ ɭɪɚɜɧɟɧɢɹɦɢ Ɇɚɤɫɜɟɥ-
ɥɚ, ɪɟɲɟɧɢɟ ɤɨɬɨɪɵɯ ɯɨɪɨɲɨ ɢɡɜɟɫɬɧɨ. ɍɪɚɜɧɟɧɢɟ 
Ɇɚɤɫɜɟɥɥɚ ɞɥɹ ɫɬɭɩɟɧɱɚɬɨɝɨ ɨɩɬɢɱɟɫɤɨɝɨ ɜɨɥɨɤɧɚ 
ɨɩɢɫɵɜɚɟɬ ɩɨɜɟɞɟɧɢɟ ɝɢɛɪɢɞɧɵɯ ɦɨɞ ɇȿ ɢ ȿɇ, 
ɞɥɹ ɤɨɬɨɪɵɯ  ɢ . ɗɬɨ ɠɟ ɭɪɚɜɧɟ-
ɧɢɟ ɨɩɢɫɵɜɚɟɬ ɩɨɜɟɞɟɧɢɟ ɮɭɧɞɚɦɟɧɬɚɥɶɧɨɣ ɦɨɞɵ .
Ⱦɥɹ ɝɢɛɪɢɞɧɵɯ ɦɨɞ, ɹɜɥɹɸɳɢɯɫɹ ɪɟɲɟɧɢɟɦ 

ɭɪɚɜɧɟɧɢɹ Ɇɚɤɫɜɟɥɥɚ, ɦɨɠɧɨ ɜɵɞɟɥɢɬɶ ɞɜɚ ɫɥɭɱɚɹ 
ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɫɨɨɬɧɨɲɟɧɢɹ ɩɨɤɚɡɚɬɟɥɟɣ ɩɪɟ-
ɥɨɦɥɟɧɢɹ ɫɟɪɞɰɟɜɢɧɵ ɢ ɨɛɨɥɨɱɤɢ. ɉɟɪɜɵɣ ɫɥɭɱɚɣ 

– ɷɬɨ ɫɥɭɱɚɣ ɫɥɚɛɨɧɚɩɪɚɜɥɹɸɳɢɯ ɜɨɥɨɤɨɧ, ɤɨɝɞɚ 
ɩɨɤɚɡɚɬɟɥɢ ɩɪɟɥɨɦɥɟɧɢɹ ɫɟɪɞɰɟɜɢɧɵ  ɢ ɨɛɨɥɨɱ-
ɤɢ  ɜɨɥɨɤɧɚ ɛɥɢɡɤɢ ɩɨ ɜɟɥɢɱɢɧɟ   ɱɬɨ 
ɪɟɚɥɢɡɭɟɬɫɹ ɜ ɨɛɵɱɧɨɦ ɫɬɭɩɟɧɱɚɬɨɦ ɜɨɥɨɤɧɟ. ȼɬɨ-
ɪɨɣ ɫɥɭɱɚɣ – ɤɨɝɞɚ ɩɨɤɚɡɚɬɟɥɢ ɩɪɟɥɨɦɥɟɧɢɹ ɫɟɪɞɰɟ-
ɜɢɧɵ  ɢ ɨɛɨɥɨɱɤɢ  ɫɭɳɟɫɬɜɟɧɧɨ ɨɬɥɢɱɚɸɬɫɹ 
ɞɪɭɝ ɨɬ ɞɪɭɝɚ, ɞɥɹ ɟɝɨ ɩɪɚɤɬɢɱɟɫɤɨɣ ɪɟɚɥɢɡɚɰɢɢ ɧɟ-
ɨɛɯɨɞɢɦɨ ɫɨɡɞɚɬɶ ɫɟɧɫɨɪ ɫ ɨɱɟɧɶ ɦɚɥɵɦ ɞɢɚɦɟɬɪɨɦ 
ɩɟɪɟɬɹɠɤɢ. 
ȼ ɨɛɥɚɫɬɢ ɩɟɪɟɬɹɠɤɢ ɜɨɡɧɢɤɚɸɬ ɦɨɞɵ ɜɵɫɲɢɯ 

ɩɨɪɹɞɤɨɜ, ɩɪɢ ɷɬɨɦ ɨɩɬɢɱɟɫɤɚɹ ɦɨɳɧɨɫɬɶ ɨɫɧɨɜɧɨɣ 
ɦɨɞɵ ɩɟɪɟɪɚɫɩɪɟɞɟɥɹɟɬɫɹ ɦɟɠɞɭ ɦɨɞɚɦɢ ɜɵɫɲɢɯ 
ɩɨɪɹɞɤɨɜ ɢ ɨɛɨɥɨɱɟɱɧɵɦɢ ɦɨɞɚɦɢ. ɉɪɢ ɞɨɫɬɚɬɨɱ-
ɧɨ ɫɢɥɶɧɨɦ ɭɦɟɧɶɲɟɧɢɢ ɞɢɚɦɟɬɪɚ ɜɨɥɨɤɧɚ ɜ ɨɛɥɚ-
ɫɬɢ ɩɟɪɟɬɹɠɤɢ ɦɨɠɧɨ ɞɨɛɢɬɶɫɹ ɪɟɠɢɦɚ, ɜ ɤɨɬɨɪɨɦ 
ɷɧɟɪɝɢɹ ɨɩɬɢɱɟɫɤɨɝɨ ɢɡɥɭɱɟɧɢɹ ɩɪɚɤɬɢɱɟɫɤɢ ɩɨɥ-
ɧɨɫɬɶɸ ɫɨɫɪɟɞɨɬɚɱɢɜɚɟɬɫɹ ɜ ɷɧɟɪɝɢɢ ɨɛɨɥɨɱɟɱɧɵɯ 
ɦɨɞ. ȼ ɬɚɤɨɦ ɫɥɭɱɚɟ ɞɢɚɦɟɬɪ ɫɟɪɞɰɟɜɢɧɵ ɨɩɬɢ-
ɱɟɫɤɨɝɨ ɜɨɥɨɤɧɚ ɛɭɞɟɬ ɧɚɫɬɨɥɶɤɨ ɦɚɥ, ɱɬɨ ɦɨɠɧɨ 
ɪɚɫɫɦɚɬɪɢɜɚɬɶ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɟ ɦɨɞ ɧɚ ɝɪɚɧɢɰɟ 
ɨɛɨɥɨɱɤɚ – ɜɧɟɲɧɹɹ ɫɪɟɞɚ, ɧɟ ɭɱɢɬɵɜɚɹ ɩɚɪɚɦɟɬɪɨɜ 
ɫɟɪɞɰɟɜɢɧɵ. Ɍɨɝɞɚ ɢ ɧɚɛɥɸɞɚɟɬɫɹ ɛɨɥɶɲɚɹ ɪɚɡɧɢɰɚ 
ɦɟɠɞɭ ɩɨɤɚɡɚɬɟɥɟɦ ɩɪɟɥɨɦɥɟɧɢɹ ɨɛɨɥɨɱɤɢ ɨɩɬɢ-
ɱɟɫɤɨɝɨ ɜɨɥɨɤɧɚ ɢ ɩɨɤɚɡɚɬɟɥɟɦ ɩɪɟɥɨɦɥɟɧɢɹ ɨɤɪɭ-
ɠɚɸɳɟɣ ɫɪɟɞɵ (ɧɚɩɪɢɦɟɪ, n = 1 ɞɥɹ ɜɨɡɞɭɯɚ, n = 1,33 ɞɥɹ ɜɨɞɵ). ɉɪɢ ɷɬɨɦ ɞɥɹ ɪɚɫɱɟɬɨɜ ɩɚɪɚɦɟɬɪɨɜ 
ɦɨɞ ɭɠɟ ɧɟɥɶɡɹ ɩɪɢɦɟɧɹɬɶ ɚɩɩɪɨɤɫɢɦɚɰɢɸ ɫɥɚɛɨ-
ɧɚɩɪɚɜɥɹɸɳɢɯ ɜɨɥɨɤɨɧ.
ɂɦɟɧɧɨ ɜɬɨɪɨɣ ɫɥɭɱɚɣ ɪɚɫɫɦɚɬɪɢɜɚɟɬɫɹ ɩɪɢ ɢɫ-

ɩɨɥɶɡɨɜɚɧɢɢ ɨɩɬɢɱɟɫɤɢɯ ɜɨɥɨɤɨɧ ɫ ɩɟɪɟɬɹɠɤɨɣ ɜ 
ɤɚɱɟɫɬɜɟ ɛɢɨɥɨɝɢɱɟɫɤɢɯ ɫɟɧɫɨɪɨɜ, ɪɟɚɝɢɪɭɸɳɢɯ ɧɚ 
ɢɡɦɟɧɟɧɢɟ ɩɨɤɚɡɚɬɟɥɹ ɩɪɟɥɨɦɥɟɧɢɹ ɜɧɟɲɧɟɣ ɨɤɪɭ-
ɠɚɸɳɟɣ ɫɪɟɞɵ. ȼ ɞɚɧɧɨɣ ɪɚɛɨɬɟ ɪɚɫɫɦɚɬɪɢɜɚɟɬɫɹ 
ɜɬɨɪɨɣ ɫɥɭɱɚɣ ɫ ɛɨɥɶɲɨɣ ɪɚɡɧɢɰɟɣ ɦɟɠɞɭ ɩɨɤɚɡɚɬɟ-
ɥɹɦɢ ɩɪɟɥɨɦɥɟɧɢɹ ɨɛɨɥɨɱɤɢ ɢ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ. 
Ⱦɚɥɟɟ ɞɥɹ ɭɞɨɛɫɬɜɚ ɛɭɞɟɦ ɩɪɢɦɟɧɹɬɶ ɫɥɟɞɭɸɳɢɟ 
ɨɛɨɡɧɚɱɟɧɢɹ:  – ɩɨɤɚɡɚɬɟɥɶ ɩɪɟɥɨɦɥɟɧɢɹ ɫɟɪɞɰɟ-
ɜɢɧɵ (ɜ ɞɚɧɧɨɦ ɫɥɭɱɚɟ ɡɚ ɩɨɤɚɡɚɬɟɥɶ ɩɪɟɥɨɦɥɟɧɢɹ 
ɫɟɪɞɰɟɜɢɧɵ ɩɪɢɧɢɦɚɟɦ ɩɨɤɚɡɚɬɟɥɶ ɩɪɟɥɨɦɥɟɧɢɹ 
ɨɛɨɥɨɱɤɢ ɜɨɥɨɤɧɚ, ɚ ɜɥɢɹɧɢɟɦ ɫɟɪɞɰɟɜɢɧɵ ɩɪɟɧɟ-
ɛɪɟɝɚɟɦ),  – ɩɨɤɚɡɚɬɟɥɶ ɩɪɟɥɨɦɥɟɧɢɹ ɨɛɨɥɨɱɤɢ (ɜ 
ɞɚɧɧɨɦ ɫɥɭɱɚɟ ɡɚ ɩɨɤɚɡɚɬɟɥɶ ɩɪɟɥɨɦɥɟɧɢɹ ɨɛɨɥɨɱɤɢ 
ɩɪɢɧɢɦɚɟɦ ɩɨɤɚɡɚɬɟɥɶ ɩɪɟɥɨɦɥɟɧɢɹ ɨɤɪɭɠɚɸɳɟɣ 
ɫɪɟɞɵ, ɤɨɬɨɪɵɣ ɧɭɠɧɨ ɢɡɦɟɪɢɬɶ). ɉɪɢ ɞɚɥɶɧɟɣɲɢɯ 
ɪɚɫɱɟɬɚɯ ɛɭɞɟɦ ɩɪɟɧɟɛɪɟɝɚɬɶ ɢɡɦɟɧɟɧɢɟɦ ɞɢɚɦɟɬɪɚ 
ɩɟɪɟɬɹɠɤɢ ɩɪɢ ɩɟɪɟɯɨɞɟ ɨɬ ɨɛɥɚɫɬɢ ɩɟɪɟɬɹɠɤɢ ɤ ɨɛ-
ɥɚɫɬɢ ɧɟɞɟɮɨɪɦɢɪɨɜɚɧɧɨɝɨ ɜɨɥɨɤɧɚ.
Ƚɪɚɮɢɱɟɫɤɨɟ ɪɟɲɟɧɢɟ ɜɨɥɧɨɜɨɝɨ 
ɭɪɚɜɧɟɧɢɹ ɞɥɹ ɫɬɭɩɟɧɱɚɬɨɝɨ 
ɨɩɬɢɱɟɫɤɨɝɨ ɜɨɥɨɤɧɚ
Ɂɚɩɢɲɟɦ ɭɪɚɜɧɟɧɢɟ, ɨɩɢɫɵɜɚɸɳɟɝɨ ɩɨɜɟɞɟ-

ɧɢɟ ɦɨɞ ɜ ɩɟɪɟɬɹɠɤɟ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɝɨ ɫɬɭɩɟɧɱɚ-
ɬɨɝɨ ɨɩɬɢɱɟɫɤɨɝɨ ɜɨɥɨɤɧɚ [8]:
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Golovkina M.V. (1)
Ɂɞɟɫɶ ɚ – ɪɚɞɢɭɫ ɫɟɪɞɰɟɜɢɧɵ (ɫɥɟɞɭɟɬ ɩɨɦ-

ɧɢɬɶ, ɱɬɨ ɜ ɞɚɧɧɨɣ ɦɨɞɟɥɢ ɷɬɨ ɪɚɞɢɭɫ ɩɟɪɟɬɹɠɤɢ, 
ɬɚɤ ɤɚɤ ɜɥɢɹɧɢɟɦ ɫɟɪɞɰɟɜɢɧɵ ɦɵ ɩɪɟɧɟɛɪɟɝɚɟɦ);  – ɰɢɤɥɢɱɟɫɤɚɹ ɱɚɫɬɨɬɚ ɩɟɪɟɞɚɜɚɟ-
ɦɨɝɨ ɫɢɝɧɚɥɚ, ɫ – ɫɤɨɪɨɫɬɶ ɫɜɟɬɚ ɜ ɜɚɤɭɭɦɟ,  – 
ɮɭɧɤɰɢɹ Ȼɟɫɫɟɥɹ ɩɟɪɜɨɝɨ ɪɨɞɚ, ɭɭ  – ɩɨɩɟɪɟɱɧɨɟ ɜɨɥɧɨɜɨɟ ɱɢɫɥɨ ɞɥɹ ɫɟɪɞɰɟɜɢɧɵ,    – ɩɪɨɞɨɥɶɧɨɟ ɜɨɥɧɨɜɨɟ ɱɢɫɥɨ (ɩɨɫɬɨɹɧɧɚɹ ɪɚɫ-
ɩɪɨɫɬɪɚɧɟɧɢɹ),  – ɦɨɞɢɮɢɰɢɪɨɜɚɧɧɚɹ ɮɭɧɤ-
ɰɢɹ Ȼɟɫɫɟɥɹ ɜɬɨɪɨɝɨ ɪɨɞɚ, .
Ɋɢɫɭɧɨɤ 2. Ƚɪɚɮɢɱɟɫɤɨɟ ɪɟɲɟɧɢɟ ɭɪɚɜɧɟɧɢɹ (1) ɞɥɹ 

ɞɥɢɧɵ ɜɨɥɧɵ 1310 ɧɦ
ɉɪɢɜɟɞɟɦ ɪɟɲɟɧɢɟ ɭɪɚɜɧɟɧɢɹ (1) ɞɥɹ ɫɥɭɱɚɹ 

ɫɬɭɩɟɧɱɚɬɨɝɨ ɨɩɬɢɱɟɫɤɨɝɨ ɜɨɥɨɤɧɚ ɫ ɩɨɤɚɡɚɬɟɥɟɦ 
ɩɪɟɥɨɦɥɟɧɢɹ  Ɋɚɞɢɭɫ ɜɨɥɨɤɧɚ ɜ ɩɟɪɟ-
ɬɹɠɤɟ 5 ɦɤɦ, ɞɥɢɧɚ ɩɟɪɟɬɹɠɤɢ L = 400 ɦɤɦ. ɐɟɥɶɸ 
ɪɚɛɨɬɵ ɹɜɥɹɟɬɫɹ ɢɫɫɥɟɞɨɜɚɧɢɟ ɜɥɢɹɧɢɹ ɩɨɤɚɡɚɬɟɥɹ 
ɩɪɟɥɨɦɥɟɧɢɹ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɧɚ ɪɚɫɩɪɨɫɬɪɚ-
ɧɟɧɢɟ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɵɯ ɜɨɥɧ ɜ ɩɟɪɟɬɹɠɤɟ.
Ⱦɥɹ ɪɟɲɟɧɢɹ ɩɨɫɬɚɜɥɟɧɧɨɣ ɡɚɞɚɱɢ ɨɛɨɡɧɚɱɢɦ 

ɥɟɜɭɸ ɱɚɫɬɶ ɭɪɚɜɧɟɧɢɹ (1) ɤɚɤ ɮɭɧɤɰɢɸ Lev, ɩɪɚɜɭɸ 
ɱɚɫɬɶ ɭɪɚɜɧɟɧɢɹ (1) ɤɚɤ ɮɭɧɤɰɢɸ Prav [9]. ɉɨɫɬɪɨɢɦ 
ɝɪɚɮɢɤɢ ɮɭɧɤɰɢɢ Lev ɢ Prav ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɩɨɩɟ-
ɪɟɱɧɨɝɨ ɜɨɥɧɨɜɨɝɨ ɱɢɫɥɚ k. Ɋɟɡɭɥɶɬɚɬɵ ɱɢɫɥɟɧɧɨɝɨ 
ɪɟɲɟɧɢɹ ɭɪɚɜɧɟɧɢɹ (1) ɝɪɚɮɢɱɟɫɤɢɦ ɦɟɬɨɞɨɦ ɞɥɹ 
ɞɥɢɧɵ ɜɨɥɧɵ 1310 ɧɦ ɢɡɨɛɪɚɠɟɧɵ ɧɚ ɪɢɫɭɧɤɟ 2. 
Ⱥɧɚɥɢɡ ɱɢɫɥɟɧɧɵɯ ɪɟɡɭɥɶɬɚɬɨɜ ɩɨɡɜɨɥɹɟɬ ɩɨɥɭ-

ɱɢɬɶ ɡɚɜɢɫɢɦɨɫɬɶ ɩɨɫɬɨɹɧɧɨɣ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ  
ɨɬ ɞɥɢɧɵ ɜɨɥɧɵ ɩɪɢɦɟɧɹɟɦɨɝɨ ɢɡɥɭɱɟɧɢɹ ɢ ɭɱɟɫɬɶ 

ɜɥɢɹɧɢɟ ɩɨɤɚɡɚɬɟɥɹ ɩɪɟɥɨɦɥɟɧɢɹ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟ-
ɞɵ ɧɚ ɜɟɥɢɱɢɧɭ ɩɨɫɬɨɹɧɧɵɯ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ ɪɚɡ-
ɥɢɱɧɵɯ ɦɨɞ. ɋɥɟɞɭɟɬ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɩɪɢ ɢɡɦɟɧɟɧɢɢ 
ɩɨɤɚɡɚɬɟɥɹ ɩɪɟɥɨɦɥɟɧɢɹ ɜɧɟɲɧɟɣ ɫɪɟɞɵ, ɜ ɪɨɥɢ 
ɤɨɬɨɪɨɝɨ ɦɨɠɟɬ ɜɵɫɬɭɩɚɬɶ ɛɢɨɥɨɝɢɱɟɫɤɢɣ ɪɚɫɬɜɨɪ, 
ɦɟɧɹɟɬɫɹ ɤɨɥɢɱɟɫɬɜɨ ɦɨɞ ɜɵɫɲɢɯ ɩɨɪɹɞɤɨɜ, ɜɨɡɧɢ-
ɤɚɸɳɢɯ ɜ ɩɟɪɟɬɹɠɤɟ ɨɩɬɢɱɟɫɤɨɝɨ ɫɟɧɫɨɪɚ.
ɇɚ ɪɢɫɭɧɤɟ 3 ɩɪɟɞɫɬɚɜɥɟɧɵ ɪɟɡɭɥɶɬɚɬɵ ɱɢ-

ɫɥɟɧɧɨɝɨ ɪɟɲɟɧɢɹ ɭɪɚɜɧɟɧɢɹ (1) ɞɥɹ ɨɩɬɢɱɟɫɤɨɝɨ 
ɜɨɥɨɤɧɚ ɫ ɩɟɪɟɬɹɠɤɨɣ ɪɚɞɢɭɫɨɦ 5 ɦɤɦ. ɉɨɤɚɡɚ-
ɬɟɥɶ ɩɪɟɥɨɦɥɟɧɢɹ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ n = 1,40. ȼ 
ɞɚɧɧɨɦ ɫɥɭɱɚɟ ɜ ɩɟɪɟɬɹɠɤɟ ɜɨɡɧɢɤɚɸɬ ɬɪɢ ɦɨɞɵ 
ɜɵɫɲɢɯ ɩɨɪɹɞɤɨɜ, ɩɨɫɬɨɹɧɧɵɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ 
ɤɨɬɨɪɵɯ ɭɦɟɧɶɲɚɸɬɫɹ ɫ ɪɨɫɬɨɦ ɞɥɢɧɵ ɜɨɥɧɵ. 
Ⱦɥɹ ɞɚɥɶɧɟɣɲɟɝɨ ɚɧɚɥɢɡɚ ɧɟɨɛɯɨɞɢɦɨ ɢɫɫɥɟɞɨ-
ɜɚɬɶ ɩɨɜɟɞɟɧɢɟ ɪɚɡɧɨɫɬɢ ɦɟɠɞɭ ɩɨɫɬɨɹɧɧɵɦɢ 
ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ ɨɬɞɟɥɶɧɵɯ ɦɨɞ.

Ɋɢɫɭɧɨɤ 3. Ƚɪɚɮɢɤ ɡɚɜɢɫɢɦɨɫɬɢ ɩɨɫɬɨɹɧɧɵɯ 
ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ ɩɟɪɜɵɯ ɬɪɟɯ ɦɨɞ ɨɬ ɞɥɢɧɵ ɜɨɥɧɵ 

ɞɥɹ ɨɩɬɢɱɟɫɤɨɝɨ ɫɟɧɫɨɪɚ ɫ ɩɟɪɟɬɹɠɤɨɣ
Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɭɤɚɡɚɧɧɨɣ ɪɚɡɧɨɫɬɢ, ɡɚɜɢɫɹ-

ɳɟɣ ɨɬ ɞɥɢɧɵ ɜɨɥɧɵ, ɞɥɹ ɨɩɬɢɱɟɫɤɨɝɨ ɜɨɥɨɤɧɚ ɫ ɩɟɪɟ-
ɬɹɠɤɨɣ ɪɚɞɢɭɫɨɦ 5 ɦɤɦ ɢ ɩɨɤɚɡɚɬɟɥɟɦ ɩɪɟɥɨɦɥɟɧɢɹ 
ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ n = 1,40 ɩɪɢɜɟɞɟɧɵ ɧɚ ɪɢɫɭɧɤɟ 4.
Ɋɢɫɭɧɨɤ 4. Ƚɪɚɮɢɤ ɡɚɜɢɫɢɦɨɫɬɢ ɪɚɡɧɨɫɬɢ ɩɨɫɬɨɹɧɧɵɯ 
ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ ɞɥɹ ɩɟɪɜɵɯ ɬɪɟɯ ɦɨɞ ɨɬ ɞɥɢɧɵ 
ɜɨɥɧɵ ɞɥɹ ɨɩɬɢɱɟɫɤɨɝɨ ɫɟɧɫɨɪɚ ɫ ɩɟɪɟɬɹɠɤɨɣ
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Ƚɨɥɨɜɤɢɧɚ Ɇ.ȼ.
ɇɚɢɛɨɥɶɲɢɣ ɢɧɬɟɪɟɫ ɩɪɟɞɫɬɚɜɥɹɸɬ ɦɨɞɵ, ɭ 

ɤɨɬɨɪɵɯ ɪɚɡɧɨɫɬɶ ɦɟɠɞɭ ɩɨɫɬɨɹɧɧɵɦɢ ɪɚɫɩɪɨ-
ɫɬɪɚɧɟɧɢɹ ɩɪɟɬɟɪɩɟɜɚɟɬ ɧɚɢɛɨɥɟɟ ɫɢɥɶɧɵɟ ɢɡɦɟ-
ɧɟɧɢɹ (ɷɬɨ ɦɨɞɵ ɫ ɧɚɢɦɟɧɶɲɢɦɢ ɩɨɫɬɨɹɧɧɵɦɢ 
ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ). Ɉɫɨɛɟɧɧɨɫɬɶɸ ɪɚɫɫɦɚɬɪɢɜɚɟ-
ɦɨɝɨ ɫɟɧɫɨɪɚ ɹɜɥɹɟɬɫɹ ɬɚɤɠɟ ɫɭɳɟɫɬɜɟɧɧɚɹ ɡɚɜɢ-
ɫɢɦɨɫɬɶ ɩɨɫɬɨɹɧɧɵɯ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ ɢ ɪɚɡɧɨɫɬɢ 
ɦɟɠɞɭ ɩɨɫɬɨɹɧɧɵɦɢ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ ɨɬɞɟɥɶɧɵɯ 
ɦɨɞ ɨɬ ɩɨɤɚɡɚɬɟɥɹ ɩɪɟɥɨɦɥɟɧɢɹ ɜɧɟɲɧɟɣ ɫɪɟɞɵ.
Ɋɚɫɱɟɬ ɩɚɪɚɦɟɬɪɨɜ ɫɟɧɫɨɪɚ ɧɚ ɨɫɧɨɜɟ 
ɨɩɬɢɱɟɫɤɨɝɨ ɜɨɥɨɤɧɚ ɫ ɩɟɪɟɬɹɠɤɨɣ
Ʉɚɤ ɛɵɥɨ ɨɬɦɟɱɟɧɨ ɜɵɲɟ, ɡɧɚɱɢɬɟɥɶɧɨɟ 

ɭɦɟɧɶɲɟɧɢɟ ɞɢɚɦɟɬɪɚ ɜɨɥɨɤɧɚ ɜ ɨɛɥɚɫɬɢ ɩɟɪɟ-
ɬɹɠɤɢ ɩɪɢɜɨɞɢɬ ɤ ɬɨɦɭ, ɱɬɨ ɷɧɟɪɝɢɹ ɦɨɞ ɢɡ ɨɛɥɚ-
ɫɬɢ ɫɟɪɞɰɟɜɢɧɵ ɩɟɪɟɪɚɫɩɪɟɞɟɥɹɟɬɫɹ ɜ ɷɧɟɪɝɢɸ 
ɨɛɨɥɨɱɟɱɧɵɯ ɦɨɞ. ɂɡ-ɡɚ ɭɦɟɧɶɲɟɧɧɨɝɨ ɪɚɡɦɟɪɚ 
ɜɨɥɨɤɧɚ ɜ ɨɛɥɚɫɬɢ ɩɟɪɟɬɹɠɤɢ ɪɚɫɩɪɨɫɬɪɚɧɹɸ-
ɳɚɹɫɹ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɚɹ ɜɨɥɧɚ ɢɦɟɟɬ ɧɟɡɚɬɭɯɚ-
ɸɳɢɣ ɤɨɦɩɨɧɟɧɬ ɜ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɟ ɡɚ ɫɱɟɬ 
ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɨɛɨɥɨɱɟɱɧɵɯ ɦɨɞ. ɉɪɨɣɞɹ ɱɟɪɟɡ 
ɨɛɥɚɫɬɶ ɩɟɪɟɬɹɠɤɢ, ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɚɹ ɜɨɥɧɚ ɫɨ-
ɟɞɢɧɹɟɬɫɹ ɨɛɪɚɬɧɨ ɜ ɨɞɧɭ ɦɨɞɭ ɨɞɧɨɦɨɞɨɜɨɝɨ 
ɜɨɥɨɤɧɚ. 
ȼɛɥɢɡɢ ɨɛɥɚɫɬɢ ɩɟɪɟɬɹɠɤɢ ɷɜɚɧɟɫɰɟɧɬɧɨɟ 

ɩɨɥɟ ɦɨɞ ɜɵɫɲɢɯ ɩɨɪɹɞɤɨɜ ɜɡɚɢɦɨɞɟɣɫɬɜɭɟɬ ɫ 
ɦɚɬɟɪɢɚɥɚɦɢ ɜɛɥɢɡɢ ɩɨɜɟɪɯɧɨɫɬɢ ɜɨɥɨɤɧɚ, ɨɤɚ-
ɡɵɜɚɹ ɜɥɢɹɧɢɟ ɧɚ ɞɚɥɶɧɟɣɲɟɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɟ 
ɫɢɝɧɚɥɚ ɜ ɜɨɥɨɤɧɟ. ɉɪɢ ɷɬɨɦ ɢɧɬɟɪɮɟɪɟɧɰɢɨɧ-
ɧɵɣ ɫɢɝɧɚɥ, ɤɨɬɨɪɵɣ ɢɡɦɟɪɹɟɬɫɹ ɧɚ ɜɵɯɨɞɟ ɢɡ ɨɩ-
ɬɢɱɟɫɤɨɝɨ ɜɨɥɨɤɧɚ ɫ ɩɟɪɟɬɹɠɤɨɣ, ɫɭɳɟɫɬɜɟɧɧɵɦ 
ɨɛɪɚɡɨɦ ɡɚɜɢɫɢɬ ɞɚɠɟ ɨɬ ɧɟɛɨɥɶɲɢɯ ɢɡɦɟɧɟɧɢɣ 
ɩɨɤɚɡɚɬɟɥɹ ɩɪɟɥɨɦɥɟɧɢɹ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ.
ɂɬɚɤ, ɫɢɝɧɚɥ ɩɨɞɚɟɬɫɹ ɧɚ ɨɞɢɧ ɤɨɧɟɰ ɜɨɥɨɤ-

ɧɚ ɫ ɩɟɪɟɬɹɠɤɨɣ. ɋɢɝɧɚɥ, ɢɡɦɟɪɟɧɧɵɣ ɧɚ ɞɪɭɝɨɦ 
ɤɨɧɰɟ ɜɨɥɨɤɧɚ, ɨɛɭɫɥɨɜɥɟɧ ɪɚɡɧɨɫɬɶɸ ɮɚɡ ɦɟɠɞɭ 
ɪɚɡɥɢɱɧɵɦɢ ɦɨɞɚɦɢ, ɤɨɬɨɪɵɟ ɹɜɥɹɸɬɫɹ ɡɚɬɭɯɚɸ-
ɳɢɦɢ ɜ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɟ, ɪɨɥɶ ɤɨɬɨɪɨɣ ɢɝɪɚɟɬ 
ɜɨɡɞɭɯ, ɜɨɞɚ ɢɥɢ ɪɚɡɥɢɱɧɵɟ ɪɚɫɬɜɨɪɵ, ɩɨɤɚɡɚ-
ɬɟɥɶ ɩɪɟɥɨɦɥɟɧɢɹ ɤɨɬɨɪɵɯ ɩɨɞɥɟɠɢɬ ɢɡɦɟɪɟɧɢɸ. 
ɂɧɬɟɧɫɢɜɧɨɫɬɶ m-ɨɣ ɦɨɞɵ ɜ ɨɛɥɚɫɬɢ ɩɟɪɟɬɹɠɤɢ 
ɜɵɪɚɠɚɟɬɫɹ ɫɥɟɞɭɸɳɟɣ ɮɨɪɦɭɥɨɣ    (2)
ɝɞɟ ɪɚɡɧɨɫɬɶ ɮɚɡ ɦɟɠɞɭ ɞɜɭɦɹ ɪɚɡɥɢɱɧɵɦɢ ɦɨɞɚ-
ɦɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ                    (3)L – ɞɥɢɧɚ ɩɟɪɟɬɹɠɤɢ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɢɧɬɟɧɫɢɜ-
ɧɨɫɬɶ ɫɢɝɧɚɥɚ ɧɚ ɜɵɯɨɞɟ ɫɟɧɫɨɪɚ ɧɚ ɨɫɧɨɜɟ ɨɩɬɢ-
ɱɟɫɤɨɝɨ ɜɨɥɨɤɧɚ ɫ ɩɟɪɟɬɹɠɤɨɣ ɡɚɜɢɫɢɬ ɨɬ ɫɥɟɞɭɸ-
ɳɟɣ ɮɭɧɤɰɢɢ

        (4)
Ɂɚɞɚɱɟɣ ɞɚɧɧɨɝɨ ɢɫɫɥɟɞɨɜɚɧɢɹ ɹɜɥɹɟɬɫɹ ɭɱɟɬ 

ɜɥɢɹɧɢɹ ɢɡɦɟɧɟɧɢɹ ɩɨɤɚɡɚɬɟɥɹ ɩɪɟɥɨɦɥɟɧɢɹ 
ɜɧɟɲɧɟɣ ɫɪɟɞɵ ɧɚ ɜɢɞ ɮɭɧɤɰɢɢ (4), ɚ, ɫɨɨɬɜɟɬ-
ɫɬɜɟɧɧɨ, ɧɚ ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɜɵɯɨɞɧɨɝɨ ɫɢɝɧɚɥɚ (2). ɇɚ ɪɢɫɭɧɤɟ 5 ɩɪɟɞɫɬɚɜɥɟɧɵ ɪɟɡɭɥɶɬɚɬɵ ɪɚɫ-
ɱɟɬɚ ɡɚɜɢɫɢɦɨɫɬɢ ɮɭɧɤɰɢɢ  ɨɬ 
ɞɥɢɧɵ ɜɨɥɧɵ ɞɥɹ ɞɜɭɯ ɫɥɭɱɚɟɜ: ɜ ɩɟɪɜɨɦ ɫɥɭɱɚɟ 
ɨɤɪɭɠɚɸɳɚɹ ɫɪɟɞɚ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɛɢɨɥɨ-
ɝɢɱɟɫɤɢɣ ɪɚɫɬɜɨɪ c ɩɨɤɚɡɚɬɟɥɟɦ ɩɪɟɥɨɦɥɟɧɢɹ  ɜɨ ɜɬɨɪɨɦ ɫɥɭɱɚɟ – c ɩɨɤɚɡɚɬɟɥɟɦ ɩɪɟ-
ɥɨɦɥɟɧɢɹ  
ɂɡ ɪɢɫɭɧɤɚ 5 ɜɢɞɧɨ, ɱɬɨ ɜɫɥɟɞɫɬɜɢɟ ɧɚɥɢɱɢɹ 

ɡɚɜɢɫɢɦɨɫɬɢ ɩɨɫɬɨɹɧɧɵɯ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ ɪɚɡ-
ɥɢɱɧɵɯ ɦɨɞ ɨɬ ɩɨɤɚɡɚɬɟɥɹ ɩɪɟɥɨɦɥɟɧɢɹ ɨɤɪɭɠɚɸ-
ɳɟɣ ɫɪɟɞɵ ɞɚɠɟ ɧɟɛɨɥɶɲɨɟ ɢɡɦɟɧɟɧɢɟ ɩɨɤɚɡɚɬɟ-
ɥɹ ɩɪɟɥɨɦɥɟɧɢɹ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɜ  = 0,01 
ɩɪɢɜɨɞɢɬ ɤ ɫɞɜɢɝɭ ɫɩɟɤɬɪɚɥɶɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ 
ɧɚ ɜɵɯɨɞɟ ɢɡ ɜɨɥɨɤɧɚ ɫ ɩɟɪɟɬɹɠɤɨɣ. ȼ ɚɛɫɨɥɸɬ-
ɧɨɦ ɜɵɪɚɠɟɧɢɢ ɢɡɦɟɧɟɧɢɟ ɩɨɤɚɡɚɬɟɥɹ ɩɪɟɥɨɦɥɟ-
ɧɢɹ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɧɚ  = 10–2 ɩɪɢɜɨɞɢɬ ɤ 
ɫɞɜɢɝɭ ɫɩɟɤɬɪɚɥɶɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɧɚ  = 17 
ɧɦ.

Ɋɢɫɭɧɨɤ 5. Ƚɪɚɮɢɤɢ ɡɚɜɢɫɢɦɨɫɬɢ ɮɭɧɤɰɢɢ  ɨɬ ɞɥɢɧɵ ɜɨɥɧɵ ɞɥɹ ɩɨɤɚɡɚɬɟɥɟɣ 
ɩɪɟɥɨɦɥɟɧɢɹ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ 
ɇɚ ɪɢɫɭɧɤɟ 6 ɩɪɟɞɫɬɚɜɥɟɧɵ ɪɟɡɭɥɶɬɚɬɵ ɪɚɫ-

ɱɟɬɚ ɡɚɜɢɫɢɦɨɫɬɢ ɮɭɧɤɰɢɢ  ɨɬ 
ɞɥɢɧɵ ɜɨɥɧɵ ɞɥɹ ɞɜɭɯ ɫɥɭɱɚɟɜ: ɨɤɪɭɠɚɸɳɚɹ ɫɪɟ-
ɞɚ ɜ ɜɢɞɟ ɪɚɫɬɜɨɪɚ ɫ ɩɨɤɚɡɚɬɟɥɹɦɢ ɩɪɟɥɨɦɥɟɧɢɹ  Ɋɟɡɭɥɶɬɚɬɵ ɱɢɫɥɟɧɧɨɝɨ ɪɚɫɱɟɬɚ 
ɩɨɤɚɡɵɜɚɸɬ, ɱɬɨ ɢɡɦɟɧɟɧɢɟ ɩɨɤɚɡɚɬɟɥɹ ɩɪɟɥɨɦɥɟɧɢɹ 
ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɧɚ  ɩɪɢɜɨɞɢɬ ɤ ɫɞɜɢɝɭ 
ɫɩɟɤɬɪɚɥɶɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɧɚ  = 7 ɧɦ.
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Ɋɢɫɭɧɨɤ 6. Ƚɪɚɮɢɤɢ ɡɚɜɢɫɢɦɨɫɬɢ ɮɭɧɤɰɢɢ  ɨɬ ɞɥɢɧɵ ɜɨɥɧɵ ɞɥɹ ɩɨɤɚɡɚɬɟɥɟɣ 

ɩɪɟɥɨɦɥɟɧɢɹ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ  
Ɋɢɫɭɧɨɤ 7. Ƚɪɚɮɢɤɢ ɡɚɜɢɫɢɦɨɫɬɢ ɮɭɧɤɰɢɢ  ɨɬ ɞɥɢɧɵ ɜɨɥɧɵ ɞɥɹ ɩɨɤɚɡɚɬɟɥɟɣ 

ɩɪɟɥɨɦɥɟɧɢɹ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ 
ɇɚ ɪɢɫɭɧɤɟ 7 ɩɪɟɞɫɬɚɜɥɟɧɵ ɪɟɡɭɥɶɬɚɬɵ ɪɚɫ-

ɱɟɬɚ ɡɚɜɢɫɢɦɨɫɬɢ ɮɭɧɤɰɢɢ  
ɨɬ ɞɥɢɧɵ ɜɨɥɧɵ ɞɥɹ ɩɨɤɚɡɚɬɟɥɟɣ ɩɪɟɥɨɦɥɟɧɢɹ 
ɨɤɪɭɠɚɸɳɟɝɨ ɪɚɫɬɜɨɪɚ, ɪɚɜɧɵɯ  = 1,4000 ɢ  Ʉɚɤ ɜɢɞɧɨ ɢɡ ɪɢɫɭɧɤɚ 7, ɢɡɦɟɧɟɧɢɟ 
ɩɨɤɚɡɚɬɟɥɹ ɩɪɟɥɨɦɥɟɧɢɹ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɧɚ    ɩɪɢɜɨɞɢɬ ɤ ɫɞɜɢɝɭ ɫɩɟɤɬɪɚɥɶɧɨɣ ɯɚ-
ɪɚɤɬɟɪɢɫɬɢɤɢ ɧɚ  Ɍɚɤɨɣ ɫɞɜɢɝ ɫɩɟɤ-
ɬɪɚɥɶɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɝɨɜɨɪɢɬ ɨ ɞɨɫɬɚɬɨɱɧɨ 
ɜɵɫɨɤɨɣ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɝɨ 
ɫɟɧɫɨɪɚ, ɩɨɥɭɱɟɧɧɨɣ ɡɚ ɫɱɟɬ ɩɨɞɛɨɪɚ ɟɝɨ ɩɚɪɚɦɟ-
ɬɪɨɜ. 
ɋɪɚɜɧɢɦ ɩɨɥɭɱɟɧɧɭɸ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ ɫ ɱɭɜ-

ɫɬɜɢɬɟɥɶɧɨɫɬɶɸ ɫɟɧɫɨɪɚ ɧɚ ɨɫɧɨɜɟ ɨɩɬɢɱɟɫɤɨɝɨ 
ɜɨɥɨɤɧɚ ɫ ɩɟɪɟɬɹɠɤɨɣ, ɨɩɢɫɚɧɧɨɝɨ ɜ ɪɚɛɨɬɟ [9], 
ɞɥɹ ɤɨɬɨɪɨɝɨ ɢɡɦɟɧɟɧɢɟ ɩɨɤɚɡɚɬɟɥɹ ɩɪɟɥɨɦɥɟɧɢɹ 

ɧɚ  ɩɪɢɜɨɞɢɬ ɤ ɫɞɜɢɝɭ ɫɩɟɤɬɪɚɥɶɧɨɣ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɧɚ  = 3 ɧɦ. Ɍɚɤɠɟ ɫɪɚɜɧɢɦ 
ɪɟɡɭɥɶɬɚɬɵ ɞɥɹ ɫɟɧɫɨɪɚ ɧɚ ɨɫɧɨɜɟ ɜɨɥɨɤɧɚ PMMA 
ɫ ɝɪɚɮɟɧɨɦ ɩɪɢ ɧɚɥɢɱɢɢ ɩɟɪɟɬɹɠɤɢ, ɩɪɟɞɧɚɡɧɚ-
ɱɟɧɧɨɝɨ ɞɥɹ ɢɡɦɟɪɟɧɢɹ ɩɨɤɚɡɚɬɟɥɹ ɩɪɟɥɨɦɥɟɧɢɹ 
ɪɚɫɬɜɨɪɨɜ ɪɚɡɧɨɣ ɤɨɧɰɟɧɬɪɚɰɢɢ [10]. Ⱦɥɹ ɬɚɤɨ-
ɝɨ ɫɟɧɫɨɪɚ ɢɡɦɟɧɟɧɢɟ ɩɨɤɚɡɚɬɟɥɹ ɩɪɟɥɨɦɥɟɧɢɹ 
ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɧɚ  ɩɪɢɜɨɞɢɬ ɤ 
ɫɞɜɢɝɭ ɫɩɟɤɬɪɚɥɶɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɧɚ 4,6 ɧɦ [10]. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɪɚɫɫɦɨɬɪɟɧɧɵɣ ɜ ɪɚɛɨɬɟ 
ɫɟɧɫɨɪ ɢɦɟɟɬ ɜɵɫɨɤɭɸ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ ɢ ɦɨɠɟɬ 
ɩɪɢɦɟɧɹɬɶɫɹ ɞɥɹ ɢɡɦɟɪɟɧɢɹ ɩɨɤɚɡɚɬɟɥɟɣ ɩɪɟɥɨɦ-
ɥɟɧɢɹ ɛɢɨɥɨɝɢɱɟɫɤɢɯ ɪɚɫɬɜɨɪɨɜ.
Ɂɚɤɥɸɱɟɧɢɟ
ȼ ɪɚɛɨɬɟ ɪɚɫɫɦɨɬɪɟɧ ɫɟɧɫɨɪ ɧɚ ɨɫɧɨɜɟ ɨɩɬɢ-

ɱɟɫɤɨɝɨ ɜɨɥɨɤɧɚ ɫ ɩɟɪɟɬɹɠɤɨɣ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ 
ɩɨɤɚɡɚɬɟɥɹ ɩɪɟɥɨɦɥɟɧɢɹ ɛɢɨɥɨɝɢɱɟɫɤɢɯ ɪɚɫɬɜɨ-
ɪɨɜ. ɇɚ ɨɫɧɨɜɟ ɱɢɫɥɟɧɧɨɝɨ ɪɟɲɟɧɢɹ ɭɪɚɜɧɟɧɢɣ 
Ɇɚɤɫɜɟɥɥɚ ɨɩɪɟɞɟɥɟɧɵ ɩɚɪɚɦɟɬɪɵ ɫɟɧɫɨɪɚ, ɞɟ-
ɦɨɧɫɬɪɢɪɭɸɳɢɟ ɧɚɢɛɨɥɶɲɭɸ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ 
ɤ ɢɡɦɟɧɟɧɢɸ ɩɨɤɚɡɚɬɟɥɹ ɩɪɟɥɨɦɥɟɧɢɹ ɢɫɫɥɟɞɭɟ-
ɦɵɯ ɪɚɫɬɜɨɪɨɜ.
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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);


