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ANALYSIS OF MAXIMUM VALUES OF VERTICAL AND HORIZONTAL 
DISPLACEMENT OF EARTH SURFACE

. ȼ ɨɫɧɨɜɟ ɧɚɭɤɢ ɨ ɫɞɜɢɠɟɧɢɢ ɡɟɦɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɩɪɢ ɪɚɡɪɚɛɨɬɤɟ ɭɝɨɥɶɧɵɯ ɩɥɚɫɬɨɜ ɥɟɠɢɬ ɭɬɜɟɪɠɞɟ-
ɧɢɟ ɨ ɬɨɦ, ɱɬɨ ɜɟɥɢɱɢɧɵ ɜɟɪɬɢɤɚɥɶɧɵɯ ɢ ɝɨɪɢɡɨɧɬɚɥɶɧɵɯ ɫɞɜɢɠɟɧɢɣ ɜ ɩɪɟɞɟɥɚɯ ɡɨɧɵ ɜɥɢɹɧɢɹ ɩɪɨɩɨɪɰɢɨɧɚɥɶ-
ɧɵ ɦɟɠɞɭ ɫɨɛɨɣ. ɐɟɥɶɸ ɧɚɫɬɨɹɳɟɣ ɫɬɚɬɶɢ ɹɜɥɹɟɬɫɹ ɭɫɬɚɧɨɜɥɟɧɢɟ ɫɨɨɬɧɨɲɟɧɢɹ ɦɚɤɫɢɦɚɥɶɧɵɯ ɜɟɪɬɢɤɚɥɶɧɵɯ ɢ
ɝɨɪɢɡɨɧɬɚɥɶɧɵɯ ɫɞɜɢɠɟɧɢɣ ɧɚ ɨɫɧɨɜɟ ɪɟɡɭɥɶɬɚɬɨɜ ɦɚɪɤɲɟɣɞɟɪɫɤɢɯ ɢɧɫɬɪɭɦɟɧɬɚɥɶɧɵɯ ɧɚɛɥɸɞɟɧɢɣ ɡɚ ɫɞɜɢɠɟ-
ɧɢɟɦ ɡɟɦɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɜ Ɂɚɩɚɞɧɨɦ Ⱦɨɧɛɚɫɫɟ.

. Ƚɨɪɧɨ-ɝɟɨɥɨɝɢɱɟɫɤɢɟ ɭɫɥɨɜɢɹ ɩɨɞɪɚɛɨɬɤɢ ɧɚɛɥɸɞɚɬɟɥɶɧɵɯ ɫɬɚɧɰɢɢ ɪɚɡɧɨɨɛɪɚɡɧɵ: ɝɥɭɛɢɧɚ ɪɚɡ-
ɪɚɛɨɬɤɢ 100–550 ɦ, ɜɵɧɢɦɚɟɦɚɹ ɦɨɳɧɨɫɬɶ ɩɥɚɫɬɚ 0,7–1,2 ɦ, ɦɨɳɧɨɫɬɶ ɧɚɧɨɫɨɜ 50–200 ɦ, ɭɝɨɥ ɩɚɞɟɧɢɹ ɩɥɚɫɬɨɜ
2–5°. ɇɚ ɨɫɧɨɜɟ ɪɟɡɭɥɶɬɚɬɨɜ ɢɧɫɬɪɭɦɟɧɬɚɥɶɧɵɯ ɧɚɛɥɸɞɟɧɢɣ ɡɚ ɫɞɜɢɠɟɧɢɟɦ ɡɟɦɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɧɚ ɩɪɨɮɢɥɶ-
ɧɵɯ ɥɢɧɢɹɯ (22 ɫɥɭɱɚɹ) ɭɫɬɚɧɨɜɥɟɧɵ ɦɚɤɫɢɦɚɥɶɧɵɟ ɜɟɥɢɱɢɧɵ ɝɨɪɢɡɨɧɬɚɥɶɧɵɯ ɢ ɜɟɪɬɢɤɚɥɶɧɵɯ ɫɞɜɢɠɟɧɢɣ.

. ɍɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ ɦɚɤɫɢɦɚɥɶɧɵɟ ɨɫɟɞɚɧɢɹ ɡɟɦɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɥɢɧɟɣɧɨ ɡɚɜɢɫɹɬ ɨɬ ɜɵɧɢɦɚɟɦɨɣ
ɦɨɳɧɨɫɬɢ ɩɥɚɫɬɚ. ɉɪɢ ɷɬɨɦ ɩɨɞɨɛɧɨɣ ɡɚɜɢɫɢɦɨɫɬɢ ɦɟɠɞɭ ɦɨɳɧɨɫɬɶɸ ɩɥɚɫɬɚ ɢ ɦɚɤɫɢɦɚɥɶɧɵɦɢ ɝɨɪɢɡɨɧɬɚɥɶɧɵɦɢ
ɫɞɜɢɠɟɧɢɹɦɢ ɧɟ ɜɵɹɜɥɟɧɨ. ɗɬɨ ɫɜɢɞɟɬɟɥɶɫɬɜɭɟɬ ɨ ɬɨɦ, ɱɬɨ ɫɨɨɬɧɨɲɟɧɢɟ ɜɟɪɬɢɤɚɥɶɧɵɯ ɢ ɝɨɪɢɡɨɧɬɚɥɶɧɵɯ ɫɞɜɢɠɟɧɢɣ
ɧɟ ɩɨɞɱɢɧɹɟɬɫɹ ɡɚɤɨɧɭ ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɨɫɬɢ. ɋɭɳɟɫɬɜɭɟɬ ɦɧɟɧɢɟ ɨ ɬɨɦ, ɱɬɨ ɜɟɥɢɱɢɧɵ ɝɨɪɢɡɨɧɬɚɥɶɧɵɯ ɫɞɜɢɠɟɧɢɣ
ɡɚɜɢɫɹɬ ɨɬ ɦɨɳɧɨɫɬɢ ɧɚɧɨɫɨɜ. Ɉɞɧɚɤɨ ɜ ɭɫɥɨɜɢɹɯ Ɂɚɩɚɞɧɨɝɨ Ⱦɨɧɛɚɫɫɚ, ɩɪɢ ɡɧɚɱɢɬɟɥɶɧɨɦ ɢɡɦɟɧɟɧɢɢ ɦɨɳɧɨɫɬɢ ɩɨ-
ɤɪɵɜɚɸɳɢɯ ɩɨɪɨɞ, ɡɚɜɢɫɢɦɨɫɬɶ ɦɟɠɞɭ ɷɬɢɦɢ ɜɟɥɢɱɢɧɚɦɢ ɨɬɫɭɬɫɬɜɭɟɬ. Ⱥɧɚɥɢɡ ɦɚɤɫɢɦɚɥɶɧɵɯ ɝɨɪɢɡɨɧɬɚɥɶɧɵɯ
ɫɞɜɢɠɟɧɢɣ, ɦɨɳɧɨɫɬɢ ɧɚɧɨɫɨɜ ɢ ɝɥɭɛɢɧɵ ɪɚɡɪɚɛɨɬɤɢ ɩɨɤɚɡɚɥ, ɱɬɨ ɦɟɠɞɭ ɧɢɦɢ ɫɭɳɟɫɬɜɭɟɬ ɫɜɹɡɶ ɩɪɢ ɪɚɡɞɟɥɶɧɨɦ
ɪɚɫɫɦɨɬɪɟɧɢɢ ɜ ɝɥɚɜɧɵɯ ɫɟɱɟɧɢɹɯ ɦɭɥɶɞɵ ɫɞɜɢɠɟɧɢɹ. ɇɚ ɜɟɥɢɱɢɧɵ ɦɚɤɫɢɦɚɥɶɧɵɯ ɝɨɪɢɡɨɧɬɚɥɶɧɵɯ ɫɞɜɢɠɟɧɢɣ ɨɤɚ-
ɡɵɜɚɟɬ ɜɥɢɹɧɢɟ ɪɚɫɩɨɥɨɠɟɧɢɟ ɩɪɨɮɢɥɶɧɨɣ ɥɢɧɢɢ ɨɬɧɨɫɢɬɟɥɶɧɨ ɧɚɩɪɚɜɥɟɧɢɹ ɩɨɞɜɢɝɚɧɢɹ ɨɱɢɫɬɧɨɝɨ ɡɚɛɨɹ.

. ȼɩɟɪɜɵɟ ɭɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ ɜ ɩɪɟɞɟɥɚɯ ɦɭɥɶɞɵ ɫɞɜɢɠɟɧɢɹ ɫɨɨɬɧɨɲɟɧɢɟ ɦɚɤɫɢɦɚɥɶɧɵɯ
ɝɨɪɢɡɨɧɬɚɥɶɧɵɯ ɢ ɜɟɪɬɢɤɚɥɶɧɵɯ ɫɞɜɢɠɟɧɢɣ ɧɟ ɩɨɫɬɨɹɧɧɨ.

. ȼ ɞɚɥɶɧɟɣɲɟɦ ɪɟɡɭɥɶɬɚɬɵ ɢɫɫɥɟɞɨɜɚɧɢɹ ɩɨɡɜɨɥɹɬ ɪɚɡɪɚɛɨɬɚɬɶ ɦɟɬɨɞɢɤɭ ɨɩɪɟɞɟ-
ɥɟɧɢɹ ɝɨɪɢɡɨɧɬɚɥɶɧɵɯ ɫɞɜɢɠɟɧɢɣ ɢ ɞɟɮɨɪɦɚɰɢɣ ɞɥɹ ɭɫɥɨɜɢɣ ɪɚɡɪɚɛɨɬɤɢ ɭɝɨɥɶɧɵɯ ɩɥɚɫɬɨɜ ɜ Ɂɚɩɚɞɧɨɦ Ⱦɨɧɛɚɫɫɟ.

: , , , ,

ȼ1 ɭɫɥɨɜɢɹɯ ɩɨɥɧɨɣ ɩɨɞɪɚɛɨɬɤɢ ɩɪɢ ɡɚɤɨɧɱɢɜ-
ɲɟɦɫɹ ɩɪɨɰɟɫɫɟ ɫɞɜɢɠɟɧɢɹ ɦɚɤɫɢɦɚɥɶɧɵɟ ɜɟɥɢɱɢɧɵ
ɜɟɪɬɢɤɚɥɶɧɵɯ ɢ ɝɨɪɢɡɨɧɬɚɥɶɧɵɯ ɫɞɜɢɠɟɧɢɣ ɡɚɜɢɫɹɬ
ɬɨɥɶɤɨ ɨɬ ɦɨɳɧɨɫɬɢ ɩɥɚɫɬɚ ɢ ɤɨɷɮɮɢɰɢɟɧɬɨɜ, ɯɚɪɚɤ-
ɬɟɪɢɡɭɸɳɢɯ ɝɨɪɧɨ-ɝɟɨɥɨɝɢɱɟɫɤɢɟ ɭɫɥɨɜɢɹ ɩɨɞɪɚɛɨɬ-
ɤɢ: q0 (ɨɬɧɨɫɢɬɟɥɶɧɨɟ ɦɚɤɫɢɦɚɥɶɧɨɟ ɨɫɟɞɚɧɢɟ) ɢ 0
(ɨɬɧɨɫɢɬɟɥɶɧɨɟ ɦɚɤɫɢɦɚɥɶɧɨɟ ɝɨɪɢɡɨɧɬɚɥɶɧɨɟ ɫɞɜɢ-
ɠɟɧɢɟ) [1]. Ⱦɥɹ ɭɫɥɨɜɢɣ ɪɚɡɪɚɛɨɬɤɢ ɭɝɨɥɶɧɵɯ ɩɥɚ-
ɫɬɨɜ ɜ Ɂɚɩɚɞɧɨɦ Ⱦɨɧɛɚɫɫɟ ɤɨɷɮɮɢɰɢɟɧɬɵ ɩɨɫɬɨɹɧɧɵ,
ɚ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɦɚɤɫɢɦɚɥɶɧɵɟ ɜɟɥɢɱɢɧɵ ɜɟɪɬɢ-
ɤɚɥɶɧɵɯ ɢ ɝɨɪɢɡɨɧɬɚɥɶɧɵɯ ɫɞɜɢɠɟɧɢɣ ɩɨ ɧɚɛɥɸɞɚ-
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ɬɟɥɶɧɵɦ ɫɬɚɧɰɢɹɦ ɫ ɩɨɥɧɨɣ ɩɨɞɪɚɛɨɬɤɨɣ ɡɟɦɧɨɣ ɩɨ-
ɜɟɪɯɧɨɫɬɢ ɡɚɜɢɫɹɬ ɬɨɥɶɤɨ ɨɬ ɦɨɳɧɨɫɬɢ ɩɥɚɫɬɚ.

ɍɬɜɟɪɠɞɟɧɢɟ ɨ ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɨɫɬɢ ɨɫɟɞɚɧɢɣ η ɢ
ɝɨɪɢɡɨɧɬɚɥɶɧɵɯ ɫɞɜɢɠɟɧɢɣ ɜɩɟɪɜɵɟ ɫɮɨɪɦɭɥɢɪɨ-
ɜɚɧɨ Ⱥɜɟɪɲɢɧɵɦ ɋ.Ƚ. ɜ ɜɢɞɟ ɡɚɜɢɫɢɦɨɫɬɢ

,

ɝɞɟ  – ɤɨɷɮɮɢɰɢɟɧɬ ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɨɫɬɢ, ɧɟ ɡɚɜɢ-
ɫɹɳɢɣ ɨɬ ɤɨɨɪɞɢɧɚɬɵ ɢ ɯɚɪɚɤɬɟɪɢɡɭɸɳɢɣ ɪɚɫɩɪɟ-
ɞɟɥɢɬɟɥɶɧɭɸ ɫɩɨɫɨɛɧɨɫɬɶ ɦɚɫɫɢɜɚ.

ȼɩɨɫɥɟɞɫɬɜɢɢ ɷɬɚ ɡɚɜɢɫɢɦɨɫɬɶ ɫɬɚɥɚ ɨɫɧɨɜɨɩɨɥɚ-
ɝɚɸɳɟɣ ɩɪɢ ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɢ ɝɨɪɢɡɨɧɬɚɥɶɧɵɯ ɫɞɜɢ-
ɠɟɧɢɣ ɢ ɞɟɮɨɪɦɚɰɢɣ. Ɉɞɧɚɤɨ ɢɫɫɥɟɞɨɜɚɧɢɹ ɫɦɟɳɟɧɢɹ
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ɬɨɱɟɤ ɧɚɞ ɞɜɢɠɭɳɢɦɫɹ ɨɱɢɫɬɧɵɦ ɡɚɛɨɟɦ [2] ɫɜɢɞɟ-
ɬɟɥɶɫɬɜɭɸɬ ɨ ɪɚɡɥɢɱɧɨɦ ɩɨɜɟɞɟɧɢɢ ɨɫɟɞɚɧɢɣ ɢ ɝɨɪɢ-
ɡɨɧɬɚɥɶɧɵɯ ɫɞɜɢɠɟɧɢɣ ɬɨɱɟɤ ɡɟɦɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɩɪɢ
ɩɨɞɪɚɛɨɬɤɟ. Ɇɨɠɧɨ ɩɪɟɞɩɨɥɨɠɢɬɶ, ɱɬɨ ɢɯ ɦɚɤɫɢɦɚɥɶ-
ɧɵɟ ɜɟɥɢɱɢɧɵ, ɩɪɢ ɡɚɤɨɧɱɢɜɲɟɦɫɹ ɩɪɨɰɟɫɫɟ ɫɞɜɢɠɟ-
ɧɢɹ, ɧɟ ɩɨɞɱɢɧɹɸɬɫɹ ɡɚɤɨɧɭ ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɨɫɬɢ.

Ɋɚɫɫɦɨɬɪɢɦ ɡɚɜɢɫɢɦɨɫɬɶ ɦɚɤɫɢɦɚɥɶɧɵɯ ɨɫɟɞɚɧɢɣ
ɡɟɦɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɨɬ ɦɨɳɧɨɫɬɢ ɩɥɚɫɬɚ, ɩɪɢ ɡɚɤɨɧ-
ɱɢɜɲɟɦɫɹ ɩɪɨɰɟɫɫɟ ɫɞɜɢɠɟɧɢɹ, ɧɚ ɨɫɧɨɜɟ ɪɟɡɭɥɶɬɚ-
ɬɨɜ ɢɧɫɬɪɭɦɟɧɬɚɥɶɧɵɯ ɧɚɛɥɸɞɟɧɢɣ ɡɚ ɫɞɜɢɠɟɧɢɟɦ
ɡɟɦɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɜ Ɂɚɩɚɞɧɨɦ Ⱦɨɧɛɚɫɫɟ. Ⱦɥɹ ɚɧɚ-
ɥɢɡɚ ɢɫɩɨɥɶɡɭɟɦ ɩɪɨɮɢɥɶɧɵɟ ɥɢɧɢɢ, ɪɚɫɩɨɥɨɠɟɧɧɵɟ
ɜ ɝɥɚɜɧɵɯ ɫɟɱɟɧɢɹɯ ɦɭɥɶɞɵ ɫɞɜɢɠɟɧɢɹ ɜɤɪɟɫɬ ɢ ɩɨ
ɩɪɨɫɬɢɪɚɧɢɸ ɩɥɚɫɬɚ. ɂɡ ɢɦɟɸɳɟɝɨɫɹ ɧɚɛɨɪɚ ɜɵɛɪɚɧɨ
17 ɩɪɨɮɢɥɶɧɵɯ ɥɢɧɢɣ, ɭɞɨɜɥɟɬɜɨɪɹɸɳɢɯ ɭɫɥɨɜɢɹɦ
ɩɨɥɧɨɣ ɩɨɞɪɚɛɨɬɤɢ. Ⱦɢɚɩɚɡɨɧ ɢɡɦɟɧɟɧɢɹ ɝɥɭɛɢɧɵ
ɩɨɞɪɚɛɨɬɤɢ ɧɚɛɥɸɞɚɬɟɥɶɧɵɯ ɫɬɚɧɰɢɣ ɢɡɦɟɧɹɟɬɫɹ ɨɬ
115 ɦ ɞɨ 540 ɦ, ɦɨɳɧɨɫɬɢ ɧɚɧɨɫɨɜ – 50–180 ɦ. ɉɪɢ
ɛɨɥɶɲɢɯ ɝɥɭɛɢɧɚɯ ɩɪɨɮɢɥɶɧɵɟ ɥɢɧɢɢ ɩɨɞɪɚɛɚɬɵɜɚ-
ɥɢɫɶ ɨɞɧɨɜɪɟɦɟɧɧɨ 2–3-ɦɹ ɥɚɜɚɦɢ, ɩɨɷɬɨɦɭ ɭɫɥɨɜɢɟ
ɩɨɥɧɨɣ ɩɨɞɪɚɛɨɬɤɢ ɫɨɯɪɚɧɹɥɨɫɶ. ȼ ɚɧɚɥɢɡ ɜɤɥɸɱɟɧɵ
ɪɟɡɭɥɶɬɚɬɵ ɩɨɜɬɨɪɧɨɣ ɩɨɞɪɚɛɨɬɤɢ ɡɟɦɧɨɣ ɩɨɜɟɪɯɧɨ-
ɫɬɢ. ȼɟɥɢɱɢɧɵ ɦɚɤɫɢɦɚɥɶɧɵɯ ɨɫɟɞɚɧɢɣ ɡɟɦɧɨɣ ɩɨ-
ɜɟɪɯɧɨɫɬɢ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥ. 1. 

 1 

ȼɟɥɢɱɢɧɵ ɦɚɤɫɢɦɚɥɶɧɵɯ ɨɫɟɞɚɧɢɣ
ɡɟɦɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ

ɋɬɚɧɰɢɹ Ʌɢɧɢɹ -
, m, 

Max. -
, η0, ɦɦ

3 9 0,85 767 
5 1 0,80 706 
6 1 0,90 841 
7 1 0,72 606 
7 2 0,72 584 

8 ɩɟɪɜ. 1 0,80 670 
8 ɜɬɨɪ. 1 0,80 646 

9 1 0,75 700 
9 2 0,75 620 
10 1 1,00 905 
12 1 1,00 870 
12 3 1,00 920 
13 1 1,00 890 
23 1 0,97 875 
24 1 1,05 894 
24 2 1,05 940 
29 1 1,10 971 
35 1 1,20 1080 
35 2 1,20 1050 

ɇɚ ɪɢɫ. 1 ɩɪɟɞɫɬɚɜɥɟɧɚ ɡɚɜɢɫɢɦɨɫɬɶ ɦɚɤɫɢɦɚɥɶɧɨ-
ɝɨ ɨɫɟɞɚɧɢɹ ɡɟɦɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɨɬ ɦɨɳɧɨɫɬɢ ɩɥɚɫɬɚ,
ɚɩɩɪɨɤɫɢɦɢɪɨɜɚɧɧɚɹ ɥɢɧɟɣɧɨɣ ɮɭɧɤɰɢɟɣ. Ʉɨɷɮɮɢɰɢ-
ɟɧɬ ɥɢɧɟɣɧɨɣ ɮɭɧɤɰɢɢ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɡɧɚɱɟɧɢɸ ɦɚɤ-
ɫɢɦɚɥɶɧɨɝɨ ɨɫɟɞɚɧɢɹ ɡɟɦɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ q0 = 0,9.

Ʉɨɷɮɮɢɰɢɟɧɬ ɞɨɫɬɨɜɟɪɧɨɫɬɢ ɚɩɩɪɨɤɫɢɦɚɰɢɢ, ɪɚɜ-
ɧɵɣ 0,96, ɭɤɚɡɵɜɚɟɬ ɧɚ ɜɵɫɨɤɭɸ ɬɟɫɧɨɬɭ ɫɜɹɡɢ ɦɟɠɞɭ
ɢɫɫɥɟɞɭɟɦɵɦɢ ɩɨɤɚɡɚɬɟɥɹɦɢ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɦɚɤɫɢ-
ɦɚɥɶɧɨɟ ɨɫɟɞɚɧɢɟ ɧɟ ɡɚɜɢɫɢɬ ɨɬ ɫɥɟɞɭɸɳɢɯ ɮɚɤɬɨɪɨɜ:

− ɝɥɭɛɢɧɚ ɩɨɞɪɚɛɨɬɤɢ;
− ɫɟɱɟɧɢɟ, ɜ ɤɨɬɨɪɨɦ ɪɚɫɩɨɥɚɝɚɟɬɫɹ ɩɪɨɮɢɥɶɧɚɹ

ɥɢɧɢɹ;
−ɦɨɳɧɨɫɬɶ ɧɚɧɨɫɨɜ.

. 1. 0
 m 

Ʉɨɥɟɛɚɧɢɟ ɡɧɚɱɟɧɢɣ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɨɫɟɞɚɧɢɹ
ɦɨɠɧɨ ɨɛɴɹɫɧɢɬɶ ɢɡɦɟɧɟɧɢɟɦ ɤɪɟɩɨɫɬɢ ɩɨɪɨɞ ɝɨɪɧɨ-
ɝɨ ɦɚɫɫɢɜɚ ɜ ɩɪɟɞɟɥɚɯ ɲɚɯɬɧɵɯ ɩɨɥɟɣ ɜɨɫɬɨɱɧɨɣ,
ɰɟɧɬɪɚɥɶɧɨɣ ɢ ɡɚɩɚɞɧɨɣ ɝɪɭɩɩ ɲɚɯɬ. ɇɟɡɧɚɱɢɬɟɥɶɧɨɟ
ɭɦɟɧɶɲɟɧɢɟ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɨɫɟɞɚɧɢɹ ɡɚɮɢɤɫɢɪɨɜɚɧɨ
ɧɚ ɩɪɨɮɢɥɶɧɵɯ ɥɢɧɢɹɯ, ɪɚɫɩɨɥɨɠɟɧɧɵɯ ɧɚɞ ɥɢɧɢɟɣ
ɨɫɬɚɧɨɜɤɢ ɨɱɢɫɬɧɨɝɨ ɡɚɛɨɹ.

ɉɨ ɚɧɚɥɨɝɢɢ ɢɫɫɥɟɞɭɟɦ ɫɨɨɬɧɨɲɟɧɢɹ ɜɵɧɢɦɚɟɦɨɣ
ɦɨɳɧɨɫɬɢ ɢ ɜɟɥɢɱɢɧɵ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɝɨɪɢɡɨɧɬɚɥɶ-
ɧɨɝɨ ɫɞɜɢɠɟɧɢɹ ȟmax (ɪɢɫ. 2). 

. 2. -
max

 m 

Ɋɟɡɭɥɶɬɚɬ ɚɧɚɥɢɡɚ ɦɚɤɫɢɦɚɥɶɧɵɯ ɝɨɪɢɡɨɧɬɚɥɶɧɵɯ
ɫɞɜɢɠɟɧɢɣ ɭɤɚɡɵɜɚɟɬ ɧɚ ɢɯ ɧɢɡɤɭɸ ɫɜɹɡɶ ɫ ɦɨɳɧɨ-
ɫɬɶɸ ɩɥɚɫɬɚ. ɋɥɟɞɭɟɬ ɩɪɟɞɩɨɥɨɠɢɬɶ, ɱɬɨ ɧɚ ɜɟɥɢɱɢ-
ɧɵ ɦɚɤɫɢɦɚɥɶɧɵɯ ɝɨɪɢɡɨɧɬɚɥɶɧɵɯ ɫɞɜɢɠɟɧɢɣ ɨɤɚɡɵ-
ɜɚɸɬ ɜɥɢɹɧɢɟ ɢɧɵɟ ɮɚɤɬɨɪɵ. ȼ ɬɚɛɥ. 2 ɩɪɟɞɫɬɚɜɥɟɧɵ
ɜɟɥɢɱɢɧɵ ɦɚɤɫɢɦɚɥɶɧɵɯ ɝɨɪɢɡɨɧɬɚɥɶɧɵɯ ɫɞɜɢɠɟɧɢɣ

0 ɩɨ ɧɚɛɥɸɞɚɬɟɥɶɧɵɦ ɫɬɚɧɰɢɹɦ Ɂɚɩɚɞɧɨɝɨ Ⱦɨɧɛɚɫɫɚ.
Ɉɫɧɨɜɧɨɣ ɨɬɥɢɱɢɬɟɥɶɧɨɣ ɱɟɪɬɨɣ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɝɨ

ɪɟɝɢɨɧɚ ɹɜɥɹɟɬɫɹ ɧɚɥɢɱɢɟ ɦɨɳɧɵɯ ɩɨɤɪɵɜɚɸɳɢɯ ɨɬ-
ɥɨɠɟɧɢɣ. ɇɚ ɬɟɪɪɢɬɨɪɢɢ Ɂɚɩɚɞɧɨɝɨ Ⱦɨɧɛɚɫɫɚ ɫɨɨɬɧɨ-
ɲɟɧɢɟ ɦɨɳɧɨɫɬɢ ɧɚɧɨɫɨɜ h ɢ ɝɥɭɛɢɧɵ ɪɚɡɪɚɛɨɬɤɢ H
ɤɨɥɟɛɥɟɬɫɹ ɜ ɩɪɟɞɟɥɚɯ 0,22…0,58. ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ
ɩɪɢ ɪɚɡɪɚɛɨɬɤɟ ɭɝɨɥɶɧɵɯ ɩɥɚɫɬɨɜ ɧɚ ɛɨɥɶɲɢɯ ɝɥɭɛɢ-
ɧɚɯ ɷɬɨ ɫɨɨɬɧɨɲɟɧɢɟ ɫɬɪɟɦɢɬɫɹ ɤ ɡɧɚɱɟɧɢɸ 0,20 
(ɪɢɫ. 3). Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɫɭɳɟɫɬɜɭɟɬ ɬɟɧɞɟɧɰɢɹ ɤ
ɭɦɟɧɶɲɟɧɢɸ ɜ ɩɨɞɪɚɛɚɬɵɜɚɟɦɨɣ ɬɨɥɳɟ ɩɨɤɪɵɜɚɸɳɢɯ
ɩɨɪɨɞ, ɱɬɨ ɞɨɥɠɧɨ ɜɵɡɜɚɬɶ ɢɡɦɟɧɟɧɢɹ ɜ ɯɚɪɚɤɬɟɪɟ
ɩɪɨɬɟɤɚɧɢɹ ɩɪɨɰɟɫɫɚ ɫɞɜɢɠɟɧɢɹ ɢ ɟɝɨ ɩɚɪɚɦɟɬɪɨɜ.
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ȼɟɥɢɱɢɧɵ ɦɚɤɫɢɦɚɥɶɧɵɯ ɝɨɪɢɡɨɧɬɚɥɶɧɵɯ
ɫɞɜɢɠɟɧɢɣ ɡɟɦɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ

ɋɬɚɧɰɢɹ
Ʌɢɧɢɹ

, m, 
Max. -

-
, 0, ɦɦ

3 9 0,80 180 
4 1 0,80 302 
5 1 0,85 210 
5 5 0,80 300 
6 1 0,90 420 
7 2 0,72 207 

8 ɩɟɪɜ. 1 0,80 400 
8 ɜɬɨɪ. 1 0,80 380 

9 1 0,75 420 
9 2 0,75 256 
10 1 1,00 500 
12 1 1,00 450 
12 3 1,00 310 
13 1 1,00 470 
14 1 0,83 180 
14 2 0,83 263 
16 1  165 
23 1 0,97 470 
24 1 1,05 390 
24 2 1,05 360 
35 1 1,20 450 
35 2 1,20 330 

ɂɡɜɟɫɬɧɨ, ɱɬɨ ɭɜɟɥɢɱɟɧɢɟ ɦɨɳɧɨɫɬɢ ɧɚɧɨɫɨɜ ɹɜ-
ɥɹɟɬɫɹ ɩɪɢɱɢɧɨɣ ɭɜɟɥɢɱɟɧɢɹ ɝɨɪɢɡɨɧɬɚɥɶɧɵɯ ɫɞɜɢ-
ɠɟɧɢɣ ɢ ɞɟɮɨɪɦɚɰɢɣ ɡɟɦɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ [3]. Ɉɛ
ɷɬɨɦ ɠɟ ɝɨɜɨɪɢɬɫɹ ɢ ɜ ɪɚɛɨɬɚɯ Ƚ. Ʉɪɚɬɱɚ. ɉɪɢ ɷɬɨɦ ɜ
ɥɢɬɟɪɚɬɭɪɟ ɨɬɫɭɬɫɬɜɭɸɬ ɨɛɨɫɧɨɜɚɧɧɵɟ ɭɬɜɟɪɠɞɟɧɢɹ
ɨ ɜɥɢɹɧɢɢ ɦɨɳɧɨɫɬɢ ɩɨɤɪɵɜɚɸɳɢɯ ɩɨɪɨɞ ɧɚ ɜɟɥɢ-
ɱɢɧɵ ɜɟɪɬɢɤɚɥɶɧɨɣ ɫɨɫɬɚɜɥɹɸɳɟɣ ɜɟɤɬɨɪɚ ɫɞɜɢɠɟ-
ɧɢɹ, ɱɬɨ ɩɨɞɬɜɟɪɠɞɚɟɬɫɹ ɜɵɲɟɢɡɥɨɠɟɧɧɵɦɢ ɪɟɡɭɥɶ-
ɬɚɬɚɦɢ ɢɫɫɥɟɞɨɜɚɧɢɣ.

. 3.  h/H -

Ⱦɥɹ ɩɨɞɬɜɟɪɠɞɟɧɢɹ ɢɥɢ ɨɩɪɨɜɟɪɠɟɧɢɹ ɫɭɳɟɫɬ-
ɜɭɸɳɟɝɨ ɦɧɟɧɢɹ ɨɬɧɨɫɢɬɟɥɶɧɨ ɜɡɚɢɦɨɫɜɹɡɢ ɦɨɳɧɨ-
ɫɬɢ ɧɚɧɨɫɨɜ ɢ ɜɟɥɢɱɢɧ ɝɨɪɢɡɨɧɬɚɥɶɧɵɯ ɫɞɜɢɠɟɧɢɣ
ɧɚɢɛɨɥɟɟ ɯɨɪɨɲɨ ɩɨɞɯɨɞɹɬ ɝɨɪɧɨ-ɝɟɨɥɨɝɢɱɟɫɤɢɟ ɭɫ-
ɥɨɜɢɹ Ɂɚɩɚɞɧɨɝɨ Ⱦɨɧɛɚɫɫɚ, ɯɚɪɚɤɬɟɪɢɡɭɸɳɢɟɫɹ ɲɢ-
ɪɨɤɢɦ ɞɢɚɩɚɡɨɧɨɦ ɢɡɦɟɧɟɧɢɹ ɦɨɳɧɨɫɬɢ ɩɨɤɪɵɜɚɸ-
ɳɢɯ ɩɨɪɨɞ.

ɂɡɧɚɱɚɥɶɧɨ ɩɪɟɞɩɨɥɨɠɢɦ, ɱɬɨ ɢɫɫɥɟɞɭɟɦɚɹ ɡɚɜɢ-
ɫɢɦɨɫɬɶ ɫɭɳɟɫɬɜɭɟɬ ɢ ɟɺ ɯɚɪɚɤɬɟɪ ɧɟ ɡɚɜɢɫɢɬ ɨɬ ɝɥɭ-
ɛɢɧɵ ɩɨɞɪɚɛɨɬɤɢ. ȼɟɥɢɱɢɧɚ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɫɞɜɢɠɟ-
ɧɢɹ ɡɟɦɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɹɜɥɹɟɬɫɹ ɮɭɧɤɰɢɟɣ

ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɨɫɟɞɚɧɢɹ, ɚ ɫɥɟɞɨɜɚɬɟɥɶɧɨ ɢ ɜɵɧɢ-
ɦɚɟɦɨɣ ɦɨɳɧɨɫɬɢ ɩɥɚɫɬɚ m. ɑɬɨɛɵ ɢɫɤɥɸɱɢɬɶ ɜɥɢɹ-
ɧɢɟ m ɢɡ ɚɧɚɥɢɡɚ ɩɪɢɜɟɞɟɦ ɦɚɤɫɢɦɚɥɶɧɵɟ ɜɟɥɢɱɢɧɵ
ɝɨɪɢɡɨɧɬɚɥɶɧɵɯ ɫɞɜɢɠɟɧɢɣ ɤ ɟɞɢɧɢɱɧɨɣ ɦɨɳɧɨɫɬɢ.

ɇɚ ɪɢɫ. 4 ɩɪɟɞɫɬɚɜɥɟɧɚ ɡɚɜɢɫɢɦɨɫɬɶ ɨɬɧɨɲɟɧɢɹ /m
ɨɬ ɦɨɳɧɨɫɬɢ ɧɚɧɨɫɨɜ h. Ⱥɧɚɥɢɡ ɩɪɟɞɫɬɚɜɥɟɧɧɨɣ ɡɚɜɢ-
ɫɢɦɨɫɬɢ ɞɥɹ ɭɫɥɨɜɢɣ Ɂɚɩɚɞɧɨɝɨ Ⱦɨɧɛɚɫɫɚ ɭɤɚɡɵɜɚɟɬ ɧɚ
ɨɬɫɭɬɫɬɜɢɟ ɫɜɹɡɢ ɦɟɠɞɭ ɦɨɳɧɨɫɬɶɸ ɧɚɧɨɫɨɜ ɢ ɜɟɥɢɱɢ-
ɧɚɦɢ ɦɚɤɫɢɦɚɥɶɧɵɯ ɝɨɪɢɡɨɧɬɚɥɶɧɵɯ ɫɞɜɢɠɟɧɢɣ.

. 4. /m -
 h 

ɉɪɟɞɩɨɥɨɠɢɦ, ɱɬɨ ɧɚ ɜɟɥɢɱɢɧɵ ɦɚɤɫɢɦɚɥɶɧɵɯ ɝɨ-
ɪɢɡɨɧɬɚɥɶɧɵɯ ɫɞɜɢɠɟɧɢɣ ɜɥɢɹɟɬ ɧɟ ɦɨɳɧɨɫɬɶ ɧɚɧɨɫɨɜ,
ɚ ɢɯ ɤɨɥɢɱɟɫɬɜɨ ɜ ɩɨɞɪɚɛɚɬɵɜɚɟɦɨɣ ɬɨɥɳɟ. ɋɫɵɥɚɹɫɶ ɧɚ
ɢɫɫɥɟɞɨɜɚɧɢɹ [4], ɢɦɟɟɬ ɦɟɫɬɨ ɭɬɜɟɪɠɞɟɧɢɟ, ɱɬɨ ɜɟɥɢ-
ɱɢɧɵ ɦɚɤɫɢɦɚɥɶɧɵɯ ɝɨɪɢɡɨɧɬɚɥɶɧɵɯ ɫɞɜɢɠɟɧɢɣ ɡɚɜɢ-
ɫɹɬ ɨɬ ɦɟɫɬɚ ɢ ɧɚɩɪɚɜɥɟɧɢɹ ɡɚɥɨɠɟɧɢɹ ɩɪɨɮɢɥɶɧɨɣ ɥɢ-
ɧɢɢ. ȼɵɞɟɥɢɦ ɢɡ ɧɚɛɨɪɚ ɢɫɫɥɟɞɭɟɦɵɯ ɧɚɛɥɸɞɚɬɟɥɶɧɵɯ
ɫɬɚɧɰɢɣ ɩɪɨɮɢɥɶɧɵɟ ɥɢɧɢɢ ɜ ɧɚɩɪɚɜɥɟɧɢɢ ɞɜɢɠɟɧɢɹ
ɨɱɢɫɬɧɨɝɨ ɡɚɛɨɹ ɧɚɞ ɪɚɡɪɟɡɧɨɣ ɩɟɱɶɸ ɢ ɧɚɞ ɥɢɧɢɟɣ ɨɫ-
ɬɚɧɨɜɤɢ ɥɚɜɵ, ɜ ɩɟɪɩɟɧɞɢɤɭɥɹɪɧɨɦ ɧɚɩɪɚɜɥɟɧɢɢ – ɧɚɞ
ɜɵɟɦɨɱɧɵɦɢ ɲɬɪɟɤɚɦɢ. ɇɚ ɪɢɫ. 5 ɢɡɨɛɪɚɠɟɧɚ ɡɚɜɢɫɢ-
ɦɨɫɬɶ ɨɬɧɨɲɟɧɢɹ /m ɨɬ ɫɨɨɬɧɨɲɟɧɢɹ ɦɨɳɧɨɫɬɢ ɧɚɧɨ-
ɫɨɜ ɤ ɝɥɭɛɢɧɟ ɪɚɡɪɚɛɨɬɤɢ h/H.

ȼ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɦɟɫɬɚ ɢ ɧɚɩɪɚɜɥɟɧɢɹ ɡɚɥɨɠɟɧɢɹ
ɩɪɨɮɢɥɶɧɨɣ ɥɢɧɢɢ, ɧɚ ɪɢɫ. 5 ɦɨɠɧɨ ɨɛɨɡɧɚɱɢɬɶ ɬɪɢ
ɡɨɧɵ, ɯɚɪɚɤɬɟɪɢɡɭɸɳɢɟɫɹ ɧɟɡɧɚɱɢɬɟɥɶɧɵɦ ɢɡɦɟɧɟ-
ɧɢɟɦ ɦɚɤɫɢɦɚɥɶɧɵɯ ɫɞɜɢɠɟɧɢɣ ɜ ɛɨɥɶɲɨɦ ɞɢɚɩɚɡɨɧɟ
ɢɡɦɟɧɟɧɢɹ ɫɨɨɬɧɨɲɟɧɢɹ h/H. ɇɚɢɛɨɥɶɲɢɟ ɡɧɚɱɟɧɢɹ
ɯɚɪɚɤɬɟɪɧɵ ɞɥɹ ɩɪɨɮɢɥɶɧɵɯ ɥɢɧɢɣ, ɡɚɥɨɠɟɧɧɵɯ ɧɚɞ
ɪɚɡɪɟɡɧɨɣ ɩɟɱɶɸ, ɧɚɢɦɟɧɶɲɢɟ – ɧɚɞ ɥɢɧɢɟɣ ɨɫɬɚɧɨɜ-
ɤɢ ɨɱɢɫɬɧɨɝɨ ɡɚɛɨɹ. ȼ ɤɚɠɞɨɣ ɢɡ ɨɛɨɡɧɚɱɟɧɧɵɯ ɡɨɧ
ɨɬɫɭɬɫɬɜɭɟɬ ɡɚɜɢɫɢɦɨɫɬɶ ɦɚɤɫɢɦɚɥɶɧɵɯ ɝɨɪɢɡɨɧ-
ɬɚɥɶɧɵɯ ɫɞɜɢɠɟɧɢɣ ɨɬ ɦɨɳɧɨɫɬɢ ɧɚɧɨɫɨɜ.

Ⱥɧɚɥɢɡ ɢɡɦɟɧɟɧɢɹ ɦɚɤɫɢɦɚɥɶɧɵɯ ɡɧɚɱɟɧɢɣ ɨɫɟ-
ɞɚɧɢɣ ɡɟɦɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɫ ɭɜɟɥɢɱɟɧɢɟɦ ɦɨɳɧɨɫɬɢ
ɧɚɧɨɫɨɜ ɬɚɤɠɟ ɩɨɤɚɡɚɥ ɧɚ ɨɬɫɭɬɫɬɜɢɟ ɤɚɤɨɣ-ɥɢɛɨ ɫɜɹ-
ɡɢ ɦɟɠɞɭ ɷɬɢɦɢ ɩɚɪɚɦɟɬɪɚɦɢ.

Ɉɬɫɭɬɫɬɜɢɟ ɜɥɢɹɧɢɹ ɦɨɳɧɨɫɬɢ ɧɚɧɨɫɨɜ ɧɚ ɝɨɪɢ-
ɡɨɧɬɚɥɶɧɵɟ ɢ ɜɟɪɬɢɤɚɥɶɧɵɟ ɫɞɜɢɠɟɧɢɹ ɜ Ɂɚɩɚɞɧɨɦ
Ⱦɨɧɛɚɫɫɟ ɦɨɠɧɨ ɨɛɴɹɫɧɢɬɶ ɫɥɟɞɭɸɳɢɦ. ɑɟɬɜɟɪɬɢɱ-
ɧɵɟ ɢ ɦɟɡɨɡɨɣɫɤɨ-ɤɚɣɧɨɡɨɣɫɤɢɟ ɨɬɥɨɠɟɧɢɹ (ɧɚɧɨɫɵ)
ɜ Ɂɚɩɚɞɧɨɦ Ⱦɨɧɛɚɫɫɟ ɩɪɟɞɫɬɚɜɥɟɧɵ ɝɥɢɧɚɦɢ, ɩɟɫɤɚ-
ɦɢ, ɝɚɥɶɤɨɣ, ɚ ɬɚɤɠɟ ɩɟɫɱɚɧɢɤɚɦɢ ɧɢɡɤɨɣ ɤɪɟɩɨɫɬɢ ɢ,
ɜ ɧɟɤɨɬɨɪɵɯ ɫɥɭɱɚɹɯ, ɡɧɚɱɢɬɟɥɶɧɨɣ ɦɨɳɧɨɫɬɢ. Ɋɚɡ-
ɞɟɥɟɧɢɟ ɬɨɥɳɢ ɝɨɪɧɵɯ ɩɨɪɨɞ ɧɚ ɧɚɧɨɫɵ ɢ ɤɨɪɟɧɧɵɟ
ɩɨɪɨɞɵ ɩɪɨɢɫɯɨɞɢɬ ɩɨ ɤɪɢɬɟɪɢɸ ɢɯ ɩɪɢɧɚɞɥɟɠɧɨɫɬɢ
ɩɟɪɢɨɞɭ ɢɯ ɨɛɪɚɡɨɜɚɧɢɹ, ɚ ɧɟ ɩɨ ɤɪɢɬɟɪɢɸ ɩɪɨɱɧɨɫɬɢ
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via mine surveying instrumental observations of surface 
shifting in the Western Donbass.  

Methodology. Mining-and-geological conditions of 
undermined observation stations were different: the depth 
of the extraction was 100–550 meters, thickness of ex-
tracted seams was 0.7–1.2 meters, overburden thickness 
was 50–200 meters, and inclination of seams was 2–5°. 
Based on the results of instrumental observations after the 
surface shift on the profile lines (22 cases), the maximal 
values of horizontal and vertical displacement were set. 

Findings. It was set that the maximal surface vertical 
displacement linearly depends on the thickness of ex-
tracted coal seam. But the similar dependence between 
the thickness of the seam and maximal horizontal dis-
placements was not established. This testifies that the 
correlation of the vertical and horizontal displacements 
does not submit the law of proportions. There is an opi-
nion that the sizes of horizontal displacement depend on 
the overburden thickness. But dependence between these 
values at the considerable change of the thickness of 

covering rocks in the Western Donbass coal region was 
not discovered. The analysis of the maximal horizontal 
displacements, the overburden thickness and the depth of 
development showed that there was dependence between 
them at separate considerations in the main sections of 
trough. The location of profile line in relation to direction 
of longwall movement influences the sizes of maximal 
horizontal displacement.  

Originality. It was found out that correlation of the 
maximal horizontal and vertical displacement is incons-
tant within the limits of a trough. 

Practical value. The results of the research will al-
low developing the method of determination of the hori-
zontal displacements and deformation for the conditions 
of the coal seams extraction in the Western Donbass. 

Keywords: observant station, surface subsidence, 
trough, horizontal displacements, longwall
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. ɋɨɡɞɚɧɢɟ ɧɨɜɵɯ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɫɢɫɬɟɦ ɩɨɞɞɟɪɠɚɧɢɹ ɩɥɚɫɬɨɜɵɯ ɝɨɪɧɵɯ ɜɵɪɚɛɨɬɨɤ ɧɚ ɲɚɯɬɚɯ Ɂɚ-
ɩɚɞɧɨɝɨ Ⱦɨɧɛɚɫɫɚ.

. ȼ ɩɪɨɰɟɫɫɟ ɷɤɫɩɥɭɚɬɚɰɢɢ ɩɨɞɝɨɬɨɜɢɬɟɥɶɧɵɯ ɜɵɪɚɛɨɬɨɤ ɢɫɩɨɥɶɡɭɟɬɫɹ ɪɚɦɧɚɹ ɢ ɪɚɦɧɨ-ɚɧɤɟɪɧɚɹ
ɤɪɟɩɶ. Ɋɚɡɪɚɛɨɬɤɚ ɧɨɜɵɯ ɬɢɩɨɜ ɤɪɟɩɢ ɩɭɬɟɦ ɬɜɟɪɞɨɬɟɥɶɧɨɝɨ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɢ ɱɢɫɥɟɧɧɨɝɨ ɚɧɚɥɢɡɚ ɩɨɡɜɨɥɹɟɬ ɚɜ-
ɬɨɦɚɬɢɡɢɪɨɜɚɬɶ ɩɪɨɰɟɫɫ ɨɛɟɫɩɟɱɟɧɢɹ ɨɯɪɚɧɵ ɩɨɞɝɨɬɨɜɢɬɟɥɶɧɵɯ ɜɵɪɚɛɨɬɨɤ.

. ɋɨɡɞɚɧɧɚɹ ɤɪɟɩɶ ɩɨɡɜɨɥɹɟɬ ɫɧɢɡɢɬɶ ɬɪɭɞɨɟɦɤɨɫɬɶ ɪɚɛɨɬ ɩɨ ɭɫɬɚɧɨɜɤɟ ɢ ɞɟɦɨɧɬɚɠɭ ɧɟɫɭɳɢɯ
ɤɨɧɫɬɪɭɤɰɢɣ, ɩɪɢɦɟɧɹɟɦɵɯ ɞɥɹ ɨɯɪɚɧɵ ɩɨɞɝɨɬɨɜɢɬɟɥɶɧɵɯ ɜɵɪɚɛɨɬɨɤ ɜ ɭɫɥɨɜɢɹɯ ɲɚɯɬ Ɂɚɩɚɞɧɨɝɨ Ⱦɨɧɛɚɫɫɚ.

. Ɋɟɚɥɢɡɨɜɚɧ ɤɨɦɩɥɟɤɫɧɵɣ ɩɨɞɯɨɞ ɤ ɨɛɟɫɩɟɱɟɧɢɸ ɭɫɬɨɣɱɢɜɨɫɬɢ ɜɵɪɚɛɨɬɤɢ ɩɭɬɟɦ ɩɪɢɦɟ-
ɧɟɧɢɹ ɭɧɢɜɟɪɫɚɥɶɧɨɣ ɧɟɫɭɳɟɣ ɫɢɫɬɟɦɵ, ɨɛɟɫɩɟɱɢɜɚɸɳɟɣ ɫɨɝɥɚɫɨɜɚɧɢɟ ɫ ɨɫɧɨɜɧɵɦɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɦɢ ɩɪɨ-
ɰɟɫɫɚɦɢ ɜ ɲɚɯɬɟ.

. Ɇɨɧɬɚɠ, ɞɟɦɨɧɬɚɠ ɢ ɩɨɜɬɨɪɧɨɟ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɤɪɟɩɢ ɬɪɟɛɭɟɬ ɜɵɫɨɤɨɝɨ ɭɪɨɜɧɹ
ɩɨɞɝɨɬɨɜɤɢ ɪɚɛɨɱɢɯ ɩɪɨɯɨɞɱɟɫɤɢɯ ɛɪɢɝɚɞ. Ɂɚɬɪɚɬɵ ɧɚ ɷɤɫɩɥɭɚɬɚɰɢɸ ɬɚɤɨɝɨ ɜɢɞɚ ɤɪɟɩɢ ɨɬɧɨɫɢɬɟɥɶɧɨ ɜɵɫɨɤɢ, ɚ
ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɧɢɡɤɚɹ. ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɞɚɧɧɨɣ ɤɪɟɩɢ ɩɨɡɜɨɥɹɟɬ ɫɧɢɡɢɬɶ ɫɟɛɟɫɬɨɢɦɨɫɬɶ ɷɤɫɩɥɭɚɬɚɰɢɢ ɩɨɝɨɧɧɨɝɨ
ɦɟɬɪɚ ɩɨɞɝɨɬɨɜɢɬɟɥɶɧɨɣ ɜɵɪɚɛɨɬɤɢ ɞɨ 30% ɢ ɩɨɜɵɫɢɬɶ ɤɭɥɶɬɭɪɭ ɩɪɨɢɡɜɨɞɫɬɜɚ ɧɚ ɲɚɯɬɚɯ Ɂɚɩɚɞɧɨɝɨ Ⱦɨɧɛɚɫɫɚ.

: , , , ,

ɉɪɢ2 ɞɨɛɵɱɟ ɭɝɥɹ ɧɚ ɲɚɯɬɚɯ Ɂɚɩɚɞɧɨɝɨ Ⱦɨɧɛɚɫɫɚ
ɨɞɧɨɣ ɢɡ ɜɚɠɧɵɯ ɫɨɫɬɚɜɥɹɸɳɢɯ ɟɝɨ ɫɟɛɟɫɬɨɢɦɨɫɬɢ ɹɜ-
ɥɹɸɬɫɹ ɡɚɬɪɚɬɵ ɧɚ ɩɨɞɞɟɪɠɚɧɢɟ ɩɥɚɫɬɨɜɵɯ ɜɵɪɚɛɨɬɨɤ.
Ɋɚɡɧɨɨɛɪɚɡɢɟ ɝɨɪɧɨ-ɝɟɨɥɨɝɢɱɟɫɤɢɯ ɮɚɤɬɨɪɨɜ, ɜɥɢɹɸ-
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ɳɢɯ ɧɚ ɭɫɬɨɣɱɢɜɨɫɬɶ ɜɵɪɚɛɨɬɨɤ ɲɚɯɬ ɞɚɧɧɨɝɨ ɪɟɝɢɨɧɚ,
ɧɟ ɩɨɡɜɨɥɹɟɬ ɫ ɨɞɢɧɚɤɨɜɵɦ ɭɫɩɟɯɨɦ ɩɪɢɦɟɧɹɬɶ ɜɨ ɜɫɟɯ
ɫɥɭɱɚɹɯ ɨɞɢɧ ɢ ɬɨɬ ɠɟ ɬɢɩ ɤɪɟɩɢ. Ɋɟɡɢɧɨ-ɜɨɡɞɭɲɧɚɹ
ɚɪɦɢɪɨɜɚɧɧɚɹ ɤɪɟɩɶ (ɊȼȺɄ) ɨɛɴɟɞɢɧɹɟɬ ɜ ɫɟɛɟ ɩɨɥɟɡ-
ɧɵɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɪɚɡɧɵɯ ɬɢɩɨɜ
ɤɪɟɩɢ. ɉɪɢɦɟɧɟɧɢɟ ɷɬɨɣ ɤɪɟɩɢ ɩɨɡɜɨɥɹɟɬ ɡɧɚɱɢɬɟɥɶɧɨ




