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ɂɡɦɟɪɟɧɢɹ ɧɚ ɪɟɚɥɶɧɵɯ ɤɨɦɩɶɸɬɟɪɧɵɯ ɫɟɬɹɯ 

ɢ ɢɡɦɟɪɟɧɢɹ ɩɨɬɨɤɨɜ ɜ ɩɚɤɟɬɧɵɯ ɫɟɬɹɯ ɩɟɪɟɞɚɱɢ 
ɞɚɧɧɵɯ ɩɨɤɚɡɚɥɢ, ɱɬɨ ɩɟɪɟɞɚɜɚɟɦɵɣ ɜ ɧɢɯ ɬɪɚ-
ɮɢɤ ɹɜɥɹɟɬɫɹ ɫɚɦɨɩɨɞɨɛɧɵɦ ɫɥɭɱɚɣɧɵɦ ɩɪɨ-
ɰɟɫɫɨɦ. Ⱦɥɹ ɬɚɤɨɝɨ ɬɪɚɮɢɤɚ ɚɧɚɥɢɡ ɨɱɟɪɟɞɟɣ ɧɚ 
ɨɫɧɨɜɟ ɬɪɚɞɢɰɢɨɧɧɵɯ ɦɟɬɨɞɨɜ ɬɟɨɪɢɢ ɦɚɫɫɨɜɨɝɨ 
ɨɛɫɥɭɠɢɜɚɧɢɹ ɩɭɚɫɫɨɧɨɜɫɤɢɯ ɩɨɬɨɤɨɜ ɫɬɚɧɨɜɢɬ-
ɫɹ ɧɟɩɪɢɝɨɞɧɵɦ [1-9]. Ⱥɧɚɥɢɡɭ ɫɚɦɨɩɨɞɨɛɧɵɯ 
ɩɪɨɰɟɫɫɨɜ ɬɟɥɟɬɪɚɮɢɤɚ ɩɨɫɜɹɳɟɧɵ ɩɭɛɥɢɤɚɰɢɢ [2-3] ɢ ɞɪ. ɇɚ ɤɚɱɟɫɬɜɟɧɧɨɦ ɭɪɨɜɧɟ ɫɚɦɨɩɨɞɨɛɢɟ 
ɩɪɨɹɜɥɹɟɬɫɹ ɜ ɬɨɦ, ɱɬɨ ɢɦɟɟɬɫɹ ɦɟɞɥɟɧɧɨ ɭɛɵɜɚ-
ɸɳɚɹ ɡɚɜɢɫɢɦɨɫɬɶ ɦɟɠɞɭ ɜɟɥɢɱɢɧɚɦɢ ɬɪɚɮɢɤɚ ɜ 
ɪɚɡɧɵɟ ɦɨɦɟɧɬɵ ɜɪɟɦɟɧɢ, ɚ ɬɪɚɮɢɤ ɧɨɫɢɬ ɩɚɱɟɱ-
ɧɵɣ ɯɚɪɚɤɬɟɪ. ɗɬɢ ɩɚɱɤɢ ɜɵɝɥɹɞɹɬ ɫɬɚɬɢɫɬɢɱɟɫɤɢ 
ɩɨɞɨɛɧɵɦɢ ɜ ɪɚɡɥɢɱɧɵɯ ɦɚɫɲɬɚɛɚɯ ɢɧɬɟɪɜɚɥɨɜ 
ɜɪɟɦɟɧɢ. 
Ɉɞɧɨɣ ɢɡ ɮɭɧɞɚɦɟɧɬɚɥɶɧɵɯ ɨɬɟɱɟɫɬɜɟɧɧɵɯ 

ɪɚɛɨɬ ɜ ɭɤɚɡɚɧɧɨɦ ɧɚɩɪɚɜɥɟɧɢɢ ɹɜɥɹɟɬɫɹ ɦɨɧɨ-
ɝɪɚɮɢɹ [2], ɨɩɪɟɞɟɥɟɧɢɹ ɤɨɬɨɪɨɣ ɦɵ ɪɚɫɫɦɨɬɪɢɦ 
ɩɪɢɦɟɧɢɬɟɥɶɧɨ ɤ ɚɧɚɥɢɡɢɪɭɟɦɨɦɭ ɧɚɦɢ ɫɥɭ-
ɱɚɣɧɨɦɭ ɩɪɨɰɟɫɫɭ. Ɋɚɫɫɦɚɬɪɢɜɚɟɦɵɣ ɩɪɨɰɟɫɫ  ɹɜɥɹɟɬɫɹ ɫɬɚɰɢɨɧɚɪɧɵɦ ɢ ɞɢɫɤɪɟɬ-
ɧɵɦ ɩɨ ɜɪɟɦɟɧɢ  ɤɨɬɨɪɨɟ ɧɟɨɛɯɨɞɢɦɨ ɞɥɹ ɨɛ-
ɪɚɛɨɬɤɢ ɨɞɧɨɣ ɡɚɹɜɤɢ. ɇɚɩɨɦɧɢɦ, ɱɬɨ  ɢ    – ɦɚɬɟɦɚɬɢɱɟɫɤɨɟ ɨɠɢ-
ɞɚɧɢɟ ɢ ɞɢɫɩɟɪɫɢɹ ɱɢɫɟɥ ɡɚɹɜɨɤ, ɩɨɫɬɭɩɚɸɳɢɯ 
ɜ ɬɟɱɟɧɢɟ ɢɧɬɟɪɜɚɥɚ ɜɪɟɦɟɧɢ  ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. 
Ɉɛɨɡɧɚɱɢɦ ɱɟɪɟɡ  ɷɥɟɦɟɧɬ, ɫɞɜɢɧɭɬɵɣ ɧɚ k ɢɧɬɟɪɜɚɥɨɜ  ɩɨ ɨɬɧɨɲɟɧɢɸ ɤ  Ɂɧɚɱɟɧɢɟ 
ɤɨɪɪɟɥɹɰɢɨɧɧɨɣ ɮɭɧɤɰɢɢ (ɤɨɜɚɪɢɚɰɢɨɧɧɵɣ ɤɨ-

ɷɮɮɢɰɢɟɧɬ), ɩɪɢ ɫɞɜɢɝɟ ɧɚ k ɢɧɬɟɪɜɚɥɨɜ  ɨɛɨ-
ɡɧɚɱɢɦ ɱɟɪɟɡ 
Ɉɱɟɜɢɞɧɨ, ɱɬɨ ɞɢɫɩɟɪɫɢɹ  – 

ɷɬɨ ɤɨɜɚɪɢɚɰɢɨɧɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ ɩɪɢ ɧɭɥɟɜɨɦ 
ɫɞɜɢɝɟ  ɇɨɪɦɢɪɨɜɚɧɧɚɹ ɤɨɪɪɟɥɹɰɢɨɧɧɚɹ 
ɮɭɧɤɰɢɹ:                       (1)
Ɉɩɪɟɞɟɥɢɦ ɨɛɴɟɞɢɧɟɧɧɵɣ (ɚɝɪɟɝɢɪɨɜɚɧɧɵɣ) 

ɩɪɨɰɟɫɫ ɤɚɤ               (2)
ɬɨ ɟɫɬɶ ɩɪɨɰɟɫɫ ɪɚɡɛɢɜɚɟɬɫɹ ɧɚ ɧɟɩɟɪɟɫɟɤɚɸɳɢɟ-
ɫɹ ɢɧɬɟɪɜɚɥɵ ɜɪɟɦɟɧɢ ɪɚɡɦɟɪɨɦ  ɡɧɚɱɟɧɢɹ ɧɚ 
ɤɚɠɞɨɦ ɢɧɬɟɪɜɚɥɟ ɭɫɪɟɞɧɹɸɬɫɹ, ɚ j ɢɫɩɨɥɶɡɭɟɬ-
ɫɹ ɞɥɹ ɧɭɦɟɪɚɰɢɢ ɩɨɥɭɱɟɧɧɵɯ ɚɝɪɟɝɢɪɨɜɚɧɧɵɯ 
ɢɧɬɟɪɜɚɥɨɜ. Ɉɛɨɡɧɚɱɢɦ ɦɚɬɟɦɚɬɢɱɟɫɤɨɟ ɨɠɢ-
ɞɚɧɢɟ ɚɝɪɟɝɢɪɨɜɚɧɧɨɝɨ ɩɪɨɰɟɫɫɚ  ɱɟɪɟɡ  ɚ ɞɢɫɩɟɪɫɢɸ ɚɝɪɟɝɢɪɨɜɚɧɧɨɝɨ ɩɪɨɰɟɫɫɚ – ɱɟɪɟɡ  Ɉɱɟɜɢɞɧɨ, ɱɬɨ             (3)

Ɍɪɚɮɢɤ ɫɨɜɪɟɦɟɧɧɵɯ ɦɭɥɶɬɢɫɟɪɜɢɫɧɵɯ ɫɟɬɟɣ ɨɛɵɱɧɨ ɫɢɥɶɧɨ ɤɨɪɪɟɥɢɪɨɜɚɧ ɢ ɦɟɬɨɞɵ ɤɥɚɫɫɢɱɟɫɤɨɣ ɬɟɨɪɢɢ ɫɢɫ-
ɬɟɦ ɦɚɫɫɨɜɨɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ ɧɟ ɪɚɛɨɬɚɸɬ. ȼ ɧɚɫɬɨɹɳɟɣ ɪɚɛɨɬɟ ɩɪɢɜɨɞɹɬɫɹ ɪɟɡɭɥɶɬɚɬɵ ɢɦɢɬɚɰɢɨɧɧɨɝɨ ɦɨɞɟɥɢ-
ɪɨɜɚɧɢɹ ɢ ɫɪɚɜɧɢɬɟɥɶɧɵɣ ɚɧɚɥɢɡ ɜɥɢɹɧɢɹ ɤɨɪɪɟɥɹɰɢɨɧɧɵɯ ɫɜɹɡɟɣ ɮɪɚɤɬɚɥɶɧɨɝɨ ɩɨɬɨɥɤɚ ɡɚɹɜɨɤ ɢ ɩɨɬɨɤɚ ɡɚɹɜɨɤ 
ɜ ɫɥɭɱɚɟ ɪɟɚɥɶɧɵɯ ɦɭɥɶɬɢɫɟɪɜɢɫɧɵɯ ɫɟɬɟɣ ɫɜɹɡɢ. Ɋɚɫɫɦɚɬɪɢɜɚɸɬɫɹ ɨɛɨɛɳɟɧɢɹ ɮɨɪɦɭɥɵ ɏɢɧɱɢɧɚ-ɉɨɥɥɹɱɟɤɚ ɧɚ 
ɫɬɚɰɢɨɧɚɪɧɵɟ ɩɨɬɨɤɢ ɡɚɹɜɨɤ ɫ ɩɪɨɢɡɜɨɥɶɧɨɣ ɤɨɪɪɟɥɹɰɢɟɣ, ɚ ɬɚɤɠɟ ɜɨɡɦɨɠɧɨɫɬɢ ɩɪɢɦɟɧɟɧɢɹ ɭɤɚɡɚɧɧɵɯ ɨɛɨɛɳɟ-
ɧɢɣ. ɉɨɤɚɡɚɧɨ, ɱɬɨ ɪɟɚɥɶɧɚɹ ɫɥɭɱɚɣɧɚɹ ɜɟɥɢɱɢɧɚ, ɩɪɟɞɫɬɚɜɥɹɸɳɚɹ ɱɢɫɥɚ ɡɚɹɜɨɤ, ɩɨɫɬɭɩɚɸɳɢɯ ɜ ɬɟɱɟɧɢɟ ɢɧɬɟɪ-
ɜɚɥɨɜ ɨɛɫɥɭɠɢɜɚɧɢɹ ɨɞɧɨɣ ɡɚɹɜɤɢ, ɢɦɟɟɬ ɦɚɬɟɦɚɬɢɱɟɫɤɨɟ ɨɠɢɞɚɧɢɟ ɦɟɧɶɲɟ ɟɞɢɧɢɰɵ. ɉɨɤɚɡɚɧɨ, ɱɬɨ ɩɪɨɰɟɫɫ, 
ɫɨɡɞɚɧɢɹ ɨɱɟɪɟɞɟɣ ɢɦɟɟɬ ɩɚɫɫɢɜɧɵɟ ɜɪɟɦɟɧɧɵɟ ɢɧɬɟɪɜɚɥɵ, ɩɪɟɪɵɜɚɸɳɢɟ ɫɜɹɡɶ ɦɟɠɞɭ ɩɪɟɞɵɞɭɳɢɦɢ ɢ ɩɨɫɥɟ-
ɞɭɸɳɢɦɢ ɱɚɫɬɹɦɢ ɩɪɨɰɟɫɫɚ. ɉɨɤɚɡɚɧɨ, ɱɬɨ ɞɚɠɟ ɞɥɹ ɫɚɦɨɩɨɞɨɛɧɵɯ ɩɪɨɰɟɫɫɨɜ, ɢɦɟɸɳɢɯ ɛɟɫɤɨɧɟɱɧɨ ɛɨɥɶɲɨɣ 
ɢɧɬɟɪɜɚɥ ɤɨɪɪɟɥɹɰɢɢ, ɤɨɪɪɟɥɹɰɢɨɧɧɵɟ ɡɚɜɢɫɢɦɨɫɬɢ ɦɟɠɞɭ ɨɬɞɟɥɶɧɵɦɢ ɡɧɚɱɟɧɢɹɦɢ ɨɱɟɪɟɞɟɣ ɪɚɫɩɪɨɫɬɪɚɧɹɸɬɫɹ 
ɥɢɲɶ ɜ ɩɪɟɞɟɥɚɯ ɢɧɬɟɪɜɚɥɨɜ ɡɚɧɹɬɨɫɬɢ ɫɢɫɬɟɦɵ ɦɚɫɫɨɜɨɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ.
Ключевые слова: ɫɢɫɬɟɦɵ ɦɚɫɫɨɜɨɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ, ɨɱɟɪɟɞɢ, ɮɪɚɤɬɚɥɶɧɵɟ ɩɪɨɰɟɫɫɵ, ɩɚɤɟɬɵ, ɤɨɪɪɟɥɹɰɢɹ, ɫɚɦɨ-
ɩɨɞɨɛɢɟ, ɩɚɪɚɦɟɬɪ ɏɟɪɫɬɚ
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Ɉɛɨɡɧɚɱɢɦ ɤɨɪɪɟɥɹɰɢɨɧɧɭɸ ɮɭɧɤɰɢɸ ɚɝɪɟɝɢ-

ɪɨɜɚɧɧɨɝɨ ɩɪɨɰɟɫɫɚ  ɱɟɪɟɡ  ɚ 
ɧɨɪɦɢɪɨɜɚɧɧɭɸ ɤɨɪɪɟɥɹɰɢɨɧɧɭɸ ɮɭɧɤɰɢɸ – ɱɟ-
ɪɟɡ 
ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɩɪɢɧɹɬɵɦɢ ɨɩɪɟɞɟɥɟɧɢɹɦɢ, 

ɫɬɚɬɢɫɬɢɱɟɫɤɢɣ ɩɪɨɰɟɫɫ  ɧɚɡɵɜɚɟɬɫɹ ɫɬɪɨ-
ɝɨ ɫɚɦɨɩɨɞɨɛɧɵɦ ɫ ɩɚɪɚɦɟɬɪɨɦ ɫɚɦɨɩɨɞɨɛɢɹ  ɝɞɟ  ɟɫɥɢ ɞɥɹ ɜɫɟɯ  ɩɪɨɰɟɫɫ  ɢɦɟɟɬ ɬɟ ɠɟ ɫɬɚɬɢɫɬɢɱɟɫɤɢɟ ɯɚɪɚɤ-
ɬɟɪɢɫɬɢɤɢ ɜɬɨɪɨɝɨ ɩɨɪɹɞɤɚ, ɱɬɨ ɢ  ɬɨ ɟɫɬɶ 
ɜɵɩɨɥɧɹɸɬɫɹ ɫɨɨɬɧɨɲɟɧɢɹ                (3)
ɞɥɹ ɥɸɛɵɯ  ɬɨ ɟɫɬɶ ɟɝɨ ɧɨɪɦɢɪɨɜɚɧɧɚɹ ɤɨɪ-
ɪɟɥɹɰɢɨɧɧɚɹ ɮɭɧɤɰɢɹ ɞɨɥɠɧɚ ɨɛɥɚɞɚɬɶ ɦɚɫɲɬɚɛ-
ɧɨɣ ɢɧɜɚɪɢɚɧɬɧɨɫɬɶɸ. Ɍɚɤɨɣ ɦɚɫɲɬɚɛɧɨɣ ɢɧɜɚ-
ɪɢɚɧɬɧɨɫɬɶɸ ɨɛɥɚɞɚɟɬ ɤɨɪɪɟɥɹɰɢɨɧɧɚɹ ɮɭɧɤɰɢɹ:   (4)
ɉɪɨɰɟɫɫ ɫ ɭɤɚɡɚɧɧɨɣ ɤɨɪɪɟɥɹɰɢɨɧɧɨɣ ɮɭɧɤɰɢ-

ɟɣ ɞɟɦɨɧɫɬɪɢɪɭɟɬ ɞɨɥɝɨɜɪɟɦɟɧɧɭɸ ɡɚɜɢɫɢɦɨɫɬɶ, 
ɟɫɥɢ ɤɨɷɮɮɢɰɢɟɧɬ H, ɧɚɡɵɜɚɟɦɵɣ ɩɚɪɚɦɟɬɪɨɦ 
ɏɟɪɫɬɚ [2], ɭɞɨɜɥɟɬɜɨɪɹɟɬ ɭɫɥɨɜɢɸ  ȼ 
ɷɬɨɦ ɫɥɭɱɚɟ     (5)
ɝɞɟ  – ɤɨɷɮɮɢɰɢɟɧɬ, ɦɟɧɹɸɳɢɣɫɹ ɜ 
ɩɪɟɞɟɥɚɯ  ɚ C – ɧɟɤɨɬɨɪɚɹ ɦɟɞɥɟɧɧɨ ɦɟ-
ɧɹɸɳɚɹɫɹ ɮɭɧɤɰɢɹ. ɇɟɬɪɭɞɧɨ ɩɨɤɚɡɚɬɶ, ɱɬɨ ɩɪɢ 
ɨɬɫɭɬɫɬɜɢɢ ɤɨɪɪɟɥɹɰɢɢ,  ɢ ɧɨɪɦɢɪɨɜɚɧ-
ɧɚɹ ɤɨɪɪɟɥɹɰɢɨɧɧɚɹ ɮɭɧɤɰɢɹ ɭɛɵɜɚɟɬ ɩɪɨɩɨɪɰɢ-
ɨɧɚɥɶɧɨ ɩɟɪɜɨɣ ɫɬɟɩɟɧɢ ɭɜɟɥɢɱɟɧɢɹ ɤɨɷɮɮɢɰɢ-
ɟɧɬɚ ɫɞɜɢɝɚ k. 
Ⱦɥɹ ɫɚɦɨɩɨɞɨɛɧɵɯ ɩɪɨɰɟɫɫɨɜ ɭɛɵɜɚɧɢɟ ɤɨɪ-

ɪɟɥɹɰɢɨɧɧɨɣ ɮɭɧɤɰɢɢ ɩɪɨɢɫɯɨɞɢɬ ɧɚɦɧɨɝɨ ɦɟɞ-
ɥɟɧɧɟɟ. ɉɨɫɤɨɥɶɤɭ, ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ (1)  
ɹɜɥɹɟɬɫɹ ɤɨɪɪɟɥɹɰɢɨɧɧɨɣ ɮɭɧɤɰɢɟɣ ɰɟɧɬɪɢɪɨ-
ɜɚɧɧɨɝɨ ɩɪɨɰɟɫɫɚ, ɡɧɚɱɟɧɢɹ ɦɟɞɥɟɧɧɨ ɦɟɧɹɸ-
ɳɟɣɫɹ ɮɭɧɤɰɢɢ   ɛɥɢɡɤɢ ɤ ɧɭɥɸ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, 
ɫɚɦɨɩɨɞɨɛɧɵɟ ɫɜɨɣɫɬɜɚ ɨɬɪɚɠɚɸɬ ɜɥɢɹɧɢɟ ɦɚɫ-
ɲɬɚɛɢɪɨɜɚɧɢɹ ɩɪɨɰɟɫɫɚ ɜɨ ɜɪɟɦɟɧɢ (ɚɝɪɟɝɚɰɢɹ) 
ɧɚ ɡɧɚɱɟɧɢɹ ɜɟɪɨɹɬɧɨɫɬɧɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɩɪɨ-
ɰɟɫɫɚ, ɜ ɬɨ ɜɪɟɦɹ, ɤɚɤ ɚɜɬɨɤɨɪɪɟɥɹɰɢɨɧɧɚɹ ɮɭɧɤ-
ɰɢɹ ɨɬɪɚɠɚɟɬ ɧɚɥɢɱɢɟ ɞɨɥɝɨɜɪɟɦɟɧɧɨɣ ɡɚɜɢɫɢɦɨ-
ɫɬɢ. ȼ ɨɛɳɟɦ ɫɥɭɱɚɟ ɢɡ ɧɚɥɢɱɢɹ ɫɚɦɨɩɨɞɨɛɧɵɯ 

ɫɜɨɣɫɬɜ ɧɟ ɜɵɬɟɤɚɟɬ ɫɜɨɣɫɬɜɨ ɞɨɥɝɨɜɪɟɦɟɧɧɨɣ 
ɡɚɜɢɫɢɦɨɫɬɢ, ɢ ɧɚɨɛɨɪɨɬ.
ȿɫɥɢ ɜɵɩɨɥɧɹɟɬɫɹ ɫɨɨɬɧɨɲɟɧɢɟ  ɬɨ 

ɫɚɦɨɩɨɞɨɛɧɵɣ ɩɪɨɰɟɫɫ ɨɛɥɚɞɚɟɬ ɬɚɤɠɟ ɫɜɨɣɫɬ-
ɜɨɦ ɞɨɥɝɨɜɪɟɦɟɧɧɨɣ ɡɚɜɢɫɢɦɨɫɬɢ. ɂɡ (5) ɫɥɟɞɭɟɬ, 
ɱɬɨ ɜɟɥɢɱɢɧɚ  ɭɛɵɜɚɟɬ ɩɨ ɫɬɟɩɟɧɧɨɦɭ ɡɚ-
ɤɨɧɭ. ɗɬɨ ɨɡɧɚɱɚɟɬ, ɱɬɨ ɤɨɪɪɟɥɹɰɢɨɧɧɚɹ ɮɭɧɤɰɢɹ 
ɹɜɥɹɟɬɫɹ ɧɟ ɫɭɦɦɢɪɭɟɦɨɣ, ɢ ɪɹɞ, ɨɛɪɚɡɨɜɚɧɧɵɣ 
ɟɟ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɵɦɢ ɡɧɚɱɟɧɢɹɦɢ, ɪɚɫɯɨɞɢɬɫɹ:                        (6) 
Ȼɭɞɟɦ ɫɱɢɬɚɬɶ, ɱɬɨ ɫɥɭɱɚɣɧɚɹ ɜɟɥɢɱɢɧɚ, ɨɛɪɚ-

ɡɭɸɳɚɹ ɫɚɦɨɩɨɞɨɛɧɵɣ ɩɪɨɰɟɫɫ, ɰɟɧɬɪɢɪɭɟɬɫɹ, 
ɢ ɧɟɬ ɧɢɤɚɤɢɯ ɨɝɪɚɧɢɱɟɧɢɣ ɧɚ ɡɧɚɱɟɧɢɟ ɟɟ ɦɚ-
ɬɟɦɚɬɢɱɟɫɤɨɝɨ ɨɠɢɞɚɧɢɹ. ȼ ɞɟɣɫɬɜɢɬɟɥɶɧɨɫɬɢ 
ɪɟɚɥɶɧɚɹ ɫɥɭɱɚɣɧɚɹ ɜɟɥɢɱɢɧɚ  ɩɪɟɞɫɬɚɜ-
ɥɹɸɳɚɹ ɱɢɫɥɚ ɡɚɹɜɨɤ, ɩɨɫɬɭɩɚɸɳɢɯ ɜ ɬɟɱɟɧɢɟ 
ɢɧɬɟɪɜɚɥɨɜ ɨɛɫɥɭɠɢɜɚɧɢɹ ɨɞɧɨɣ ɡɚɹɜɤɢ, ɢɦɟɟɬ 
ɦɚɬɟɦɚɬɢɱɟɫɤɨɟ ɨɠɢɞɚɧɢɟ  
ɝɞɟ  – ɤɨɷɮɮɢɰɢɟɧɬ ɡɚɝɪɭɡɤɢ ɋɆɈ. Ⱦɥɹ ɥɸɛɨɣ 
ɨɞɧɨɩɪɢɛɨɪɧɨɣ ɋɆɈ ɫɩɪɚɜɟɞɥɢɜɨ ɪɟɤɭɪɪɟɧɬɧɨɟ 
ɫɨɨɬɧɨɲɟɧɢɟ, ɭɫɬɚɧɚɜɥɢɜɚɸɳɟɟ ɫɜɹɡɶ ɦɟɠɞɭ ɩɨ-
ɫɬɭɩɚɸɳɢɦɢ ɢ ɨɛɪɚɛɨɬɚɧɧɵɦɢ ɡɚɹɜɤɚɦɢ [4].                  (7)       (8)
ɇɚ ɪɢɫɭɧɤɟ 1ɚ ɩɨɤɚɡɚɧɵ ɩɚɱɤɢ ɡɚɹɜɨɤ, ɩɨɫɬɭ-

ɩɚɸɳɢɟ ɜ ɬɟɱɟɧɢɟ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɵɯ ɢɧɬɟɪɜɚɥɨɜ 
ɜɪɟɦɟɧɢ  ɪɚɜɧɵɯ ɢɧɬɟɪɜɚɥɭ ɨɛɫɥɭɠɢɜɚɧɢɹ ɨɞ-
ɧɨɣ ɡɚɹɜɤɢ. ɇɚ ɪɢɫɭɧɤɟ 1b ɩɨɤɚɡɚɧɵ ɫɨɨɬɜɟɬɫɬɜɭ-
ɸɳɢɟ ɡɧɚɱɟɧɢɹ ɩɟɪɟɦɟɧɧɨɣ  ɇɚ ɪɢɫɭɧɤɟ 1ɫ 
ɩɨɤɚɡɚɧ ɩɪɨɰɟɫɫ ɨɛɪɚɡɨɜɚɧɢɹ ɨɱɟɪɟɞɟɣ   

Ɋɢɫɭɧɨɤ 1. Ɏɨɪɦɢɪɨɜɚɧɢɟ ɨɱɟɪɟɞɟɣ
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ɉɪɨɰɟɫɫ ɨɛɪɚɡɨɜɚɧɢɹ ɨɱɟɪɟɞɟɣ ɧɨɫɢɬ ɰɢɤɥɢ-
ɱɟɫɤɢɣ ɯɚɪɚɤɬɟɪ. Ʉɚɠɞɵɣ ɰɢɤɥ  ɫɨɫɬɨɢɬ ɢɡ 
ɞɜɭɯ ɩɟɪɢɨɞɨɜ: ɩɟɪɢɨɞ ɨɛɪɚɛɨɬɤɢ  (ɩɟɪɢɨɞ ɚɤ-
ɬɢɜɧɨɣ ɪɚɛɨɬɵ ɩɪɨɰɟɫɫɨɪɚ, ɤɨɝɞɚ ( ɪ  ɢ ɩɟ-
ɪɢɨɞ ɩɪɨɫɬɨɹ  (ɩɟɪɢɨɞ, ɤɨɝɞɚ ɡɚɹɜɤɢ ɜ ɫɢɫɬɟɦɟ 
ɨɬɫɭɬɫɬɜɭɸɬ ɢ  Ʉɪɨɦɟ ɬɨɝɨ, ɜɵɞɟɥɢɦ 
ɰɢɤɥ ɨɱɟɪɟɞɟɣ, ɜɤɥɸɱɚɸɳɢɣ  ɢɧɬɟɪɜɚɥɨɜ, ɪɚɫ-
ɩɨɥɨɠɟɧɧɵɯ ɧɚ ɩɟɪɢɨɞɟ ɡɚɧɹɬɨɫɬɢ ɦɟɠɞɭ ɞɜɭɦɹ 
ɢɧɬɟɪɜɚɥɚɦɢ, ɧɚ ɤɨɬɨɪɵɯ ɨɱɟɪɟɞɶ  ɩɪɢɧɢɦɚ-
ɟɬ ɧɭɥɟɜɵɟ ɡɧɚɱɟɧɢɹ. Ɋɚɫɫɦɨɬɪɢɦ ɨɱɟɪɟɞɢ ɧɚ ɨɬ-
ɞɟɥɶɧɨɦ ɰɢɤɥɟ ɨɱɟɪɟɞɟɣ  ɤɨɬɨɪɵɣ ɧɚɱɢɧɚɟɬɫɹ 
ɧɚ ɢɧɬɟɪɜɚɥɟ  ɢ ɡɚɤɚɧɱɢɜɚɟɬɫɹ ɧɚ ɢɧɬɟɪɜɚɥɟ  ɧɚ ɤɨɬɨɪɨɦ ɡɧɚɱɟɧɢɟ ɨɱɟɪɟɞɢ ɪɚɜ-
ɧɨ ɧɭɥɸ. ɇɚ ɢɧɬɟɪɜɚɥɟ  ɨɱɟɪɟɞɶ  
ɬɚɤɠɟ ɨɬɫɭɬɫɬɜɭɟɬ. ɉɨɫɤɨɥɶɤɭ ɜɟɥɢɱɢɧɚ  ɦɨ-
ɠɟɬ ɩɪɢɧɢɦɚɬɶ ɬɨɥɶɤɨ ɟɞɢɧɢɱɧɵɟ ɢɥɢ ɧɭɥɟɜɵɟ 
ɡɧɚɱɟɧɢɹ, ɧɚ ɢɧɬɟɪɜɚɥɚɯ, ɝɞɟ , ɡɚɹɜɤɢ ɢ 
ɨɱɟɪɟɞɢ ɜ ɫɢɫɬɟɦɟ ɩɨɥɧɨɫɬɶɸ ɨɬɫɭɬɫɬɜɭɸɬ.  
Ⱦɥɹ ɩɨɥɭɱɟɧɢɹ ɫɪɟɞɧɢɯ ɡɧɚɱɟɧɢɣ ɨɱɟɪɟɞɟɣ 

ɜɨɡɜɟɞɟɦ ɨɛɟ ɱɚɫɬɢ ɭɪɚɜɧɟɧɢɹ (7) ɜ ɤɜɚɞɪɚɬ: 
ɍɱɢɬɵɜɚɹ, ɱɬɨ     ɩɪɨɚɧɚɥɢɡɢɪɭɟɦ 

ɜɵɪɚɠɟɧɢɟ  ȿɫɥɢ , ɬɨ  ȿɫɥɢ  ɬɨ ɪɟɡɭɥɶɬɚɬ ɧɟ ɡɚɜɢɬ 
ɨɬ  ɢ ɜɦɟɫɬɨ  ɦɨɠɟɬ ɛɵɬɶ ɩɨɞɫɬɚɜɥɟ-
ɧɚ ɥɸɛɚɹ ɜɟɥɢɱɢɧɚ. Ȼɭɞɟɦ ɫɱɢɬɚɬɶ, ɱɬɨ ɭɤɚɡɚɧɧɚɹ 
ɜɟɥɢɱɢɧɚ ɪɚɜɧɚ ɟɞɢɧɢɰɟ. Ɍɨɝɞɚ, ɩɪɢ ɡɚɞɚɧɧɵɯ ɨɝ-
ɪɚɧɢɱɟɧɢɹɯ, ɜɵɩɨɥɧɹɟɬɫɹ ɪɚɜɟɧɫɬɜɨ 
ɍɱɢɬɵɜɚɹ, ɱɬɨ  ɩɨɫɥɟ ɭɫɪɟɞ-

ɧɟɧɢɹ ɩɨɥɭɱɢɦ 
ɉɪɨɚɧɚɥɢɡɢɪɭɟɦ ɫɨɨɬɧɨɲɟɧɢɟ      (9)
Ɋɚɡɨɛɶɟɦ ɢɧɬɟɪɜɚɥ N ɧɚ ɩɨɞɵɧɬɟɪɜɚɥɵ, ɤɚɠ-

ɞɵɣ ɢɡ ɤɨɬɨɪɵɯ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɨɞɧɨɦɭ ɩɨɥɧɨɦɭ 
ɰɢɤɥɭ. ɍɱɢɬɵɜɚɹ, ɱɬɨ ɧɚ ɜɫɟɯ ɩɚɫɫɢɜɧɵɯ ɭɱɚɫɬɤɚɯ 
ɰɢɤɥɨɜ  ɩɨɥɭɱɢɦ 
Ⱦɚɥɟɟ ɩɪɨɚɧɚɥɢɡɢɪɭɟɦ ɢɡɦɟɧɟɧɢɟ  

ɜ ɩɪɟɞɟɥɚɯ ɨɞɧɨɝɨ ɰɢɤɥɚ  ɉɨɫɤɨɥɶɤɭ ɚɤ-
ɬɢɜɧɵɣ ɩɟɪɢɨɞ ɰɢɤɥɚ  ɧɚɱɢɧɚɟɬɫɹ ɫ ɢɧɬɟɪ-

ɜɚɥɚ  ɧɚ ɩɪɟɞɵɞɭɳɟɦ ɢɧɬɟɪɜɚɥɟ ɨɱɟɪɟɞɶ 
ɨɬɫɭɬɫɬɜɭɟɬ ɢ  ɇɚ ɩɨɫɥɟɞɧɟɦ ɢɧɬɟɪ-
ɜɚɥɟ  ɚɤɬɢɜɧɨɝɨ ɩɟɪɢɨɞɚ . ɇɚ ɜɫɟɯ ɢɧɬɟɪɜɚɥɚɯ ɚɤɬɢɜɧɨɝɨ ɩɟɪɢɨɞɚ  ȼ [6] ɛɵɥɨ ɩɨɤɚɡɚɧɨ 
ɱɬɨ         (10)
ɂɡ (10) ɫɥɟɞɭɟɬ, ɱɬɨ ɡɧɚɱɟɧɢɹ ɨɱɟɪɟɞɟɣ ɨɩɪɟ-

ɞɟɥɹɸɬɫɹ ɧɟɡɚɜɢɫɢɦɨ ɜɧɭɬɪɢ ɤɚɠɞɨɝɨ ɰɢɤɥɚ.
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɫ ɰɟɥɶɸ ɚɧɚɥɢɡɚ ɨɱɟɪɟɞɟɣ, 

ɫɨɡɞɚɜɚɟɦɵɯ ɜ ɋɆɈ ɫɚɦɨɩɨɞɨɛɧɵɦɢ ɩɪɨɰɟɫɫɚ-
ɦɢ, ɧɟɨɛɯɨɞɢɦɨ ɭɱɢɬɵɜɚɬɶ, ɱɬɨ ɦɚɬɟɦɚɬɢɱɟɫɤɨɟ 
ɨɠɢɞɚɧɢɟ ɫɥɭɱɚɣɧɨɣ ɜɟɥɢɱɢɧɵ  ɜɫɟɝɞɚ 
ɦɟɧɶɲɟ ɟɞɢɧɢɰɵ, ɚ ɤɨɪɪɟɥɹɰɢɨɧɧɵɟ ɫɜɨɣɫɬɜɚ 
ɩɪɨɰɟɫɫɚ, ɫ ɬɨɱɤɢ ɡɪɟɧɢɹ ɨɛɪɚɡɨɜɚɧɢɹ ɨɱɟɪɟɞɟɣ, 
ɨɩɪɟɞɟɥɹɸɬɫɹ ɧɟ ɡɧɚɱɟɧɢɹɦɢ ɰɟɧɬɪɢɪɨɜɚɧɧɨɣ 
ɩɟɪɟɦɟɧɧɨɣ  ɚ ɡɧɚɱɟɧɢɹɦɢ ɪɚɡɧɨɫɬ-
ɧɨɣ ɩɟɪɟɦɟɧɧɨɣ  ɤɨɬɨɪɚɹ ɦɨɠɟɬ 
ɭɞɨɜɥɟɬɜɨɪɹɬɶ ɫɜɨɣɫɬɜɚɦ ɫɚɦɨɩɨɞɨɛɢɹ, ɧɨ ɞɨɥ-
ɝɨɜɪɟɦɟɧɧɚɹ ɤɨɪɪɟɥɹɰɢɨɧɧɚɹ ɡɚɜɢɫɢɦɨɫɬɶ  
ɤɨɦɩɟɧɫɢɪɭɟɬɫɹ ɤɨɪɪɟɥɹɰɢɨɧɧɨɣ ɡɚɜɢɫɢɦɨɫɬɶɸ 
ɜɟɥɢɱɢɧɵ  ɉɪɨɰɟɫɫ, ɨɛɪɚɡɭɟɦɵɣ ɭɤɚɡɚɧɧɨɣ 
ɩɟɪɟɦɟɧɧɨɣ, ɢɦɟɟɬ ɜɪɟɦɟɧɧɵɟ ɢɧɬɟɪɜɚɥɵ, ɧɚ ɤɨ-
ɬɨɪɵɯ  ɩɪɟɪɵɜɚɸɳɢɟ ɡɚɜɢɫɢɦɨɫɬɶ ɨɱɟ-
ɪɟɞɟɣ ɧɚ ɪɚɡɥɢɱɧɵɯ ɰɢɤɥɚɯ. ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɧɢ 
ɨ ɤɚɤɨɣ ɞɨɥɝɨɜɪɟɦɟɧɧɨɣ ɡɚɜɢɫɢɦɨɫɬɢ ɨɱɟɪɟɞɟɣ 
ɡɞɟɫɶ ɝɨɜɨɪɢɬɶ ɧɟ ɩɪɢɯɨɞɢɬɫɹ, ɨɧɚ ɤɨɦɩɟɧɫɢɪɭɟɬ-
ɫɹ. ɗɬɨ ɟɳɟ ɪɚɡ ɩɨɞɬɜɟɪɠɞɚɟɬ, ɱɬɨ ɫɚɦɨɩɨɞɨɛɧɵɣ 
ɬɪɚɮɢɤ, ɢɦɟɸɳɢɣ ɞɨɥɝɨɜɪɟɦɟɧɧɭɸ ɤɨɪɪɟɥɹɰɢ-
ɨɧɧɭɸ ɡɚɜɢɫɢɦɨɫɬɶ, ɩɪɢ ɨɛɪɚɛɨɬɤɟ ɜ ɋɆɈ ɞɨɥ-
ɝɨɜɪɟɦɟɧɧɭɸ ɡɚɜɢɫɢɦɨɫɬɶ ɨɱɟɪɟɞɟɣ ɬɟɪɹɟɬ, ɢ ɫɨ-
ɨɬɧɨɲɟɧɢɟ (6) ɧɟ ɜɵɩɨɥɧɹɟɬɫɹ. ɉɪɢ ɷɬɨɦ ɫɭɦɦɚ 
ɟɫɬɶ ɧɟ ɛɟɫɤɨɧɟɱɧɚɹ, ɚ ɧɟɤɨɬɨɪɚɹ ɤɨɧɟɱɧɚɹ ɦɟɞ-
ɥɟɧɧɨ ɦɟɧɹɸɳɚɹɫɹ ɮɭɧɤɰɢɹ. ɇɚ ɫɜɨɣɫɬɜɚ ɪɚɡ-
ɧɨɫɬɧɨɣ ɜɟɥɢɱɢɧɵ  ɨɛɪɚɳɚɥ ɜɧɢ-
ɦɚɧɢɟ ɟɳɟ ɚɜɬɨɪ [1], ɩɨɥɚɝɚɹ, ɱɬɨ ɢɦɟɧɧɨ ɷɬɚ 
ɫɥɭɱɚɣɧɚɹ ɜɟɥɢɱɢɧɚ ɨɩɪɟɞɟɥɹɟɬ ɯɚɪɚɤɬɟɪ ɨɱɟɪɟ-
ɞɟɣ ɜ ɋɆɈ.1. Ʉɥɟɣɧɪɨɤ Ʌ. ȼɵɱɢɫɥɢɬɟɥɶɧɵɟ ɫɢɫɬɟɦɵ ɫ ɨɱɟɪɟ-
ɞɹɦɢ. ɉɟɪ. ɫ ɚɧɝɥ. Ɇ.: Ɇɢɪ, 1979. – Ɍ.2.– 600 ɫ.2. Ɏɪɚɤɬɚɥɶɧɵɟ ɩɪɨɰɟɫɫɵ ɜ ɬɟɥɟɤɨɦɦɭɧɢɤɚɰɢɹɯ. 
ɉɨɞ ɪɟɞ. Ɉ.ɂ. ɒɟɥɭɯɢɧɚ. Ɇ.: Ɋɚɞɢɨɬɟɯɧɢɤɚ, 2003. – 480 ɫ.
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ɍɮɢɦɫɤɢɣ ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ ɚɜɢɚɰɢɨɧɧɵɣ ɬɟɯɧɢɱɟɫɤɢɣ ɭɧɢɜɟɪɫɢɬɟɬ, ɝ. ɍɮɚ, ɊɎE-mail: annette210590@gmail.com

ɋɬɚɬɶɹ ɩɨɫɜɹɳɟɧɚ ɢɫɫɥɟɞɨɜɚɧɢɸ ɜɨɡɦɨɠɧɨɫɬɢ ɭɜɟɥɢɱɟɧɢɹ ɩɪɨɩɭɫɤɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ ɤɚɧɚɥɨɜ ɜɨɥɨɤɨɧɧɨ-ɨɩɬɢ-
ɱɟɫɤɢɯ ɥɢɧɢɣ ɫɜɹɡɢ, ɪɚɛɨɬɚɸɳɢɯ ɩɨ ɬɟɯɧɨɥɨɝɢɢ Radio-over-Fiber. ɉɪɟɞɥɨɠɟɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɜ ɤɚɱɟɫɬɜɟ ɩɟɪɟ-
ɧɨɫɱɢɤɚ ɢɧɮɨɪɦɚɰɢɢ ɜɪɟɦɹ-ɱɚɫɬɨɬɧɭɸ ɯɚɪɚɤɬɟɪɢɫɬɢɤɭ (ɱɢɪɩ) ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɵɯ ɢɦɩɭɥɶɫɨɜ. ɉɪɢɜɟɞɟɧɵ ɦɟɬɨɞɵ 
ɭɩɪɚɜɥɟɧɢɹ ɜɪɟɦɹ-ɱɚɫɬɨɬɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɨɣ ɨɩɬɢɱɟɫɤɨɝɨ ɢɦɩɭɥɶɫɚ ɜ ɫɢɫɬɟɦɚɯ Radio-over-Fiber. ɉɪɟɞɥɨɠɟɧ 
ɩɪɢɧɰɢɩ ɭɩɪɚɜɥɟɧɢɹ ɱɢɪɩɨɦ ɡɚ ɫɱɟɬ ɢɡɦɟɧɟɧɢɹ ɭɩɪɚɜɥɹɸɳɟɝɨ ɧɚɩɪɹɠɟɧɢɹ ɦɨɞɭɥɹɬɨɪɚ Ɇɚɯɚ-ɐɟɧɞɟɪɚ. ɉɨɥɭɱɟɧɵ 
ɮɨɪɦɭɥɵ, ɫɜɹɡɵɜɚɸɳɢɟ ɮɭɧɤɰɢɸ ɱɢɪɩɚ ɨɩɬɢɱɟɫɤɨɝɨ ɢɦɩɭɥɶɫɚ ɫ ɡɚɤɨɧɨɦ ɢɡɦɟɧɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ ɧɚ ɭɩɪɚɜɥɹɸ-
ɳɟɦ ɜɯɨɞɟ ɦɨɞɭɥɹɬɨɪɚ. Ɉɩɢɫɚɧ ɷɤɫɩɟɪɢɦɟɧɬ, ɩɨɡɜɨɥɹɸɳɢɣ ɩɪɨɜɟɪɢɬɶ ɜɨɡɦɨɠɧɨɫɬɶ ɭɩɪɚɜɥɟɧɢɹ ɱɢɪɩɨɦ ɫɢɝɧɚɥɚ 
ɫ ɩɨɦɨɳɶɸ ɦɨɞɭɥɹɬɨɪɚ Ɇɚɯɚ-ɐɟɧɞɟɪɚ, ɜ ɤɚɱɟɫɬɜɟ ɭɩɪɚɜɥɹɸɳɟɝɨ ɫɢɝɧɚɥɚ ɞɥɹ ɤɨɬɨɪɨɝɨ ɢɫɩɨɥɶɡɨɜɚɧ ɝɟɧɟɪɚɬɨɪ 
ɩɢɥɨɨɛɪɚɡɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ. Ɋɟɡɭɥɶɬɚɬɵ ɷɤɫɩɟɪɢɦɟɧɬɚ ɛɥɢɡɤɢ ɤ ɪɟɡɭɥɶɬɚɬɚɦ ɢɦɢɬɚɰɢɨɧɧɨɝɨ ɦɨɞɟɥɢɪɨɜɚɧɢɹ, ɱɬɨ 
ɫɜɢɞɟɬɟɥɶɫɬɜɭɟɬ ɨ ɜɨɡɦɨɠɧɨɫɬɢ ɭɩɪɚɜɥɟɧɢɹ ɱɢɪɩɨɦ ɨɩɬɢɱɟɫɤɨɝɨ ɫɢɝɧɚɥɚ ɩɪɟɞɥɨɠɟɧɧɵɦ ɫɩɨɫɨɛɨɦ. Ɉɩɢɫɚɧɚ ɜɨɡ-
ɦɨɠɧɨɫɬɶ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɱɢɪɩɢɪɨɜɚɧɧɵɯ ɫɢɝɧɚɥɨɜ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɫɜɹɡɢ ɦɟɠɞɭ ɤɨɧɬɪɨɥɥɟɪɚɦɢ-ɦɟɧɟɞɠɟɪɚɦɢ 
ɫɟɬɟɣ SDN ɛɟɡ ɫɧɢɠɟɧɢɹ ɩɪɨɩɭɫɤɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ ɨɫɧɨɜɧɨɝɨ ɤɚɧɚɥɚ ɫɜɹɡɢ.
Ключевые слова: Radio-over-Fiber, ɩɨɥɧɨɫɬɶɸ ɨɩɬɢɱɟɫɤɚɹ ɫɟɬɶ, ɭɩɪɚɜɥɟɧɢɟ ɪɚɡɜɟɬɜɥɟɧɧɨɣ ɫɟɬɶɸ, ɱɢɪɩ ɨɩɬɢɱɟ-
ɫɤɨɝɨ ɢɦɩɭɥɶɫɚ, ɦɨɞɭɥɹɬɨɪ Ɇɚɯɚ-ɐɟɧɞɟɪɚ
ɇɚ ɫɟɝɨɞɧɹɲɧɢɣ ɞɟɧɶ ɜ ɪɚɡɜɢɬɢɢ ɬɟɥɟɤɨɦɦɭ-

ɧɢɤɚɰɢɨɧɧɵɯ ɫɢɫɬɟɦ ɝɥɚɜɧɭɸ ɪɨɥɶ ɢɝɪɚɟɬ ɭɜɟɥɢ-
ɱɟɧɢɟ ɫɤɨɪɨɫɬɢ ɩɟɪɟɞɚɱɢ ɞɚɧɧɵɯ, ɧɟɨɛɯɨɞɢɦɨɟ ɞɥɹ ɪɚɫɲɢɪɟɧɢɹ ɫɩɟɤɬɪɚ ɩɪɟɞɨɫɬɚɜɥɹɟɦɵɯ ɭɫɥɭɝ 

ɢ ɩɨɜɵɲɟɧɢɹ ɢɯ ɤɚɱɟɫɬɜɚ. Ɉɞɧɨɜɪɟɦɟɧɧɨ ɧɚ ɩɟ-
ɪɟɞɧɢɣ ɩɥɚɧ ɜɵɯɨɞɹɬ ɜɨɩɪɨɫɵ ɪɚɡɪɚɛɨɬɤɢ ɧɨɜɵɯ, 
ɛɨɥɟɟ ɛɵɫɬɪɨɞɟɣɫɬɜɭɸɳɢɯ ɫɩɨɫɨɛɨɜ ɭɩɪɚɜɥɟɧɢɹ 


