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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
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ɫɧɢɡɢɬɶ ɜɥɢɹ
ɱɢɫɥɚ ɝɨɪɧɨ-

Ⱦɨɛɵɱɚ
ɞɟɧɢɹ ɛɨɥɶɲ
ɦɟɧɧɵɯ ɲɚɯ
ɦɵɯ ɜɵɪɚɛɨ
ɛɨɥɟɟ ɤɢɥɨ
ɱɚɫɬɶ ɜ ɷɬɨɦ
ɛɨɬɤɢ. ɉɨɷɬ
ɫɬɚɧɨɜɢɬɶɫɹ
ɪɨɣ ɜ ɡɧɚɱɢɬ
ɞɨɛɵɜɚɟɦɨɝ

ɉɪɢ ɩɨɞ
ɬɚɯ Ɂɚɩɚɞɧɨ
ɧɭɸ ɢ ɪɚɦɧ
ɥɢɱɧɵɯ ɬɟɯ
ɫɥɭɱɚɟɜ ɩɪɢ
ɜ ɩɥɚɫɬɨɜɵɯ
ɬɚ, ɱɬɨ ɩɪɢ
ɩɪɨɜɟɞɟɧɢɟ
ɧɢɟɦ ɰɟɧɵ ɧ
ɜɵɪɚɛɨɬɨɤ [

ɉɪɢɱɢɧɵ
ɧɢɹ ɤɪɟɩɢ,
ɱɟɫɤɢɯ ɪɟɲ
ɝɪɭɩɩ: ɩɟɪɜ
ɤɪɟɩɢ ɨɬ ɩɚ
ɫɤɨɣ ɞɨɤɭɦ
ɧɨɫɬɢ ɨɬɞɟɥ
ɝɟɨɥɨɝɢɱɟɫɤ
ɜɟɪɬɚɹ – ɥɨ
ɧɨɝɨ ɦɚɫɫɢɜ

ɥɹɟɬ ɫɨɛɨɣ
ɪɟɡɢɧɨɜɵɣ ɛ
ɦɨɞɭɥɟɦ. Ʌɨ
ɉɟɪɜɚɹ ɱɚɫɬ
ɢ ɨɛɦɟɧ ɭ
ȼɬɨɪɚɹ ɨɛɟ
ɤɨɧɬɚɤɬ ɤɪɟ
ɫɤɢ ɜ ɤɪɟɩɢ
ɫɤɨɣ ɪɟɲɟɬɤ
ɪɚɹ ɱɚɫɬɶ ɫ
ɜɵɩɨɥɧɟɧɧɨ
ɫɬɤɨɫɬɢ.

Ɉɫɧɨɜɧɵ
ɥɹɟɬɫɹ ɦɟɬɚ
ɪɚɤɬɟɪɢɫɬɢɤ
ɦɟɬɚɥɥɢɱɟɫɤ
(ɩɪɨɬɨɬɢɩ ɚ
ɦɨɳɢ ɜɭɥɤɚ
ɝɨ ɪɟɡɢɧɨɜɨ
ɜɵɩɨɥɧɟɧ ɩ
ɤɚ ɩɪɢ ɨɛɴɟ
ɨɛɳɭɸ ɧɟɫɭ
ɧɵɦ ɯɚɪɚɤɬ
ɫɬɨɪɨɧɵ, ɬɨ

ɹɧɢɟ ɧɚ ɭɫɬɨɣ
-ɝɟɨɥɨɝɢɱɟɫɤɢ
ɭɝɥɹ ɲɚɯɬɧɵ
ɲɨɝɨ ɱɢɫɥɚ
ɯɬɚɯ ɍɤɪɚɢɧɵ
ɨɬɨɤ ɨɞɧɨɣ ɲ
ɨɦɟɬɪɨɜ. Ɉɬɧ
ɦ ɨɛɴɟɦɟ ɫɨ
ɬɨɦɭ ɩɨɞɞɟɪɠ
ɹ ɨɞɧɨɣ ɢɡ ɨɫ
ɬɟɥɶɧɨɣ ɫɬɟɩ
ɝɨ ɭɝɥɹ [1]. 
ɞɞɟɪɠɚɧɢɢ ɩɥ
ɨɝɨ Ⱦɨɧɛɚɫɫɚ
ɧɨ-ɚɧɤɟɪɧɭɸ
ɯɧɢɱɟɫɤɢɯ ɪ
ɢɦɟɧɟɧɢɟ ɤɥɚ
ɯ ɜɵɪɚɛɨɬɤɚɯ
ɢɜɨɞɢɬ ɤ ɡɧɚ
ɩɪɨɯɨɞɱɟɫɤɢ
ɧɚ ɦɟɬɚɥɥ, ɩɨ
2, 3]. 
ɵ, ɩɨ ɤɨɬɨɪɵ
ɨɫɧɨɜɚɧɧɨɣ

ɲɟɧɢɹɯ, ɦɨɠ
ɜɚɹ – ɨɬɤɥɨɧɟ
ɚɪɚɦɟɬɪɨɜ ɤɪ
ɦɟɧɬɚɰɢɢ; ɜɬɨ
ɥɶɧɵɯ ɷɥɟɦɟ
ɤɢɟ ɨɫɨɛɟɧɧɨ
ɨɤɚɥɶɧɵɟ ɧɚɪ
ɜɚ.

.
ɚɪɦɢɪɨɜɚɧɧɵ
ɛɥɨɤ (ɪɢɫ. 1)
ɨɝɢɱɟɫɤɢ ɦɨɞ
ɬɶ ɨɛɟɫɩɟɱɢɜ
ɭɫɢɥɢɹɦɢ ɦɟ
ɟɫɩɟɱɢɜɚɟɬ ɩ
ɟɩɢ ɫ ɩɨɜɟɪɯ
ɢ ɩɟɪɜɚɹ ɱɚɫ
ɤɨɣ ɢ ɠɟɫɬɤ
ɫɨɫɬɨɢɬ ɢɡ ɛ
ɨɝɨ ɢɡ ɧɟ ɝɨɪ

ɵɦ ɧɟɫɭɳɢɦ
ɚɥɥɢɱɟɫɤɚɹ
ɤɚɦɢ ɷɬɨɣ ɪ
ɤɨɝɨ ɩɪɭɬɚ ɢ
ɚɜɬɨɦɨɛɢɥɶɧ
ɚɧɢɡɚɰɢɢ ɪɚɡ
ɨɝɨ ɛɥɨɤɚ. ɉ
ɩɪɨɮɢɥɶ, ɢɫɩ
ɟɞɢɧɟɧɢɢ ɨɬ
ɭɳɭɸ ɤɨɧɫɬɪ
ɬɟɪɢɫɬɢɤɚɦ ɷ
ɨɥɳɢɧɚ ɢ ɩɪɨ

ɣɱɢɜɨɫɬɶ ɜɵɪ
ɢɯ ɮɚɤɬɨɪɨɜ.
ɵɦ ɫɩɨɫɨɛɨɦ
ɝɨɪɧɵɯ ɜɵɪɚ
ɵ ɨɛɳɚɹ ɞɥɢ
ɲɚɯɬɵ ɦɨɠɟɬ
ɧɨɫɢɬɟɥɶɧɨ
ɫɬɚɜɥɹɸɬ ɤɚɩ
ɠɚɧɢɟ ɜɪɟɦɟ
ɫɧɨɜɧɵɯ ɡɚɞɚ
ɩɟɧɢ ɜɥɢɹɟɬ ɧ

ɥɚɫɬɨɜɵɯ ɜɵ
ɜ ɨɫɧɨɜɧɨɦ

ɸ ɤɪɟɩɶ, ɨɫɧɨ
ɪɟɲɟɧɢɹɯ. Ɉ
ɚɫɫɢɱɟɫɤɢɯ ɤɨ
ɯ ɧɟ ɞɚɟɬ ɨɠɢ
ɚɱɢɬɟɥɶɧɨɦɭ
ɢɯ ɪɚɛɨɬ, ɜ ɫɜ
ɨɞɞɟɪɠɚɧɢɟ

ɵɦ ɷɮɮɟɤɬɢɜ
ɧɚ ɤɥɚɫɫɢɱɟ

ɠɧɨ ɪɚɡɞɟɥɢɬ
ɟɧɢɹ ɩɚɪɚɦɟɬ
ɪɟɩɢ, ɭɤɚɡɚɧ
ɨɪɚɹ – ɬɟɯɧ
ɧɬɨɜ ɤɪɟɩɢ;
ɨɫɬɢ ɩɨɪɨɞɧɨ
ɪɭɲɟɧɢɹ ɜ ɫ

Ɏɢɡɢɱɟɫɤɢ
ɵɣ ɦɟɬɚɥɥɢɱ
), ɜ ɞɚɥɶɧɟɣɲ
ɞɭɥɶ ɫɨɫɬɨɢɬ
ɜɚɟɬ ɨɛɳɭɸ ɠ
ɟɠɞɭ ɫɨɫɟɞɧ
ɩɨɞɚɬɥɢɜɨɫɬɶ
ɯɧɨɫɬɶɸ ɜɵɪ
ɫɬɶ ɩɪɟɞɫɬɚɜ
ɨɣ ɪɟɡɢɧɨɜɨ
ɚɥɥɨɧɚ ɹɱɟɢ
ɪɸɱɟɣ ɪɟɡɢɧɵ

ɷɥɟɦɟɧɬɨɜ ɦ
ɪɟɲɟɬɤɚ. ɂɡ
ɪɟɲɟɬɤɢ ɹɜɥ
ɢ ɲɢɪɢɧɚ ɤɜɚ
ɨɝɨ ɫɤɚɬɚ). Ɋ
ɡɦɟɳɚɟɬɫɹ ɜɧ
ɉɨ ɩɟɪɢɦɟɬɪɭ
ɩɨɥɶɡɭɟɦɵɣ ɤ
ɬɞɟɥɶɧɵɯ ɷɥɟ
ɪɭɤɰɢɸ (ɪɢɫ
ɷɬɨɝɨ ɛɥɨɤɚ
ɨɮɢɥɶ ɛɨɤɨɜɨ

ɪɚɛɨɬɤɢ ɛɨɥɶɲ

ɦ ɬɪɟɛɭɟɬ ɩɪ
ɚɛɨɬɨɤ. ȼ ɫɨ
ɢɧɚ ɩɨɞɞɟɪɠɢ
ɩɪɟɜɵɲɚɬɶ ɫ
ɧɟɡɧɚɱɢɬɟɥɶ
ɩɢɬɚɥɶɧɵɟ ɜɵ
ɟɧɧɵɯ ɜɵɪɚɛ
ɱ, ɪɟɲɟɧɢɟ ɤ
ɧɚ ɫɟɛɟɫɬɨɢɦ

ɵɪɚɛɨɬɨɤ ɧɚ ɲ
ɩɪɢɦɟɧɹɸɬ ɪ
ɨɜɚɧɧɭɸ ɧɚ
Ɉɞɧɚɤɨ ɜ ɪ
ɨɦɩɨɧɨɜɨɤ ɤɪ
ɢɞɚɟɦɨɝɨ ɷɮ
ɪɨɫɬɭ ɡɚɬɪɚɬ
ɜɹɡɢ ɫ ɩɨɞɨɪɨ
ɭɠɟ ɩɪɨɣɞɟɧ

ɜɧɨɫɬɶ ɩɪɢɦ
ɟɫɤɢɯ ɬɟɯɧɨɥ
ɬɶ ɧɚ ɧɟɫɤɨɥ
ɬɪɨɜ ɜɨɡɜɨɞɢ
ɧɧɵɯ ɜ ɬɟɯɧ
ɢɱɟɫɤɢɟ ɨɫɨ
ɬɪɟɬɶɹ – ɝɨɪ

ɨɝɨ ɦɚɫɫɢɜɚ;
ɬɪɭɤɬɭɪɟ ɩɨ

-
ɊȼȺɄ ɩɪɟɞɫ
ɱɟɫɤɨɣ ɪɟɲɟɬ
ɲɟɦ ɧɚɡɵɜɚɟ
ɬ ɢɡ ɞɜɭɯ ɱɚɫ
ɠɟɫɬɤɨɫɬɶ ɤɪ
ɧɢɦɢ ɦɨɞɭɥɹ
ɶ ɢ ɭɫɬɨɣɱɢ
ɚɛɨɬɤɢ. Ɏɢɡ
ɥɟɧɚ ɦɟɬɚɥɥ
ɣ ɩɥɢɬɨɣ, ɚ
ɢɫɬɨɣ ɫɬɪɭɤɬɭ
ɵ ɪɚɡɥɢɱɧɨɣ

ɦɨɞɭɥɹ ɊȼȺɄ
ɡɦɟɧɹɟɦɵɦɢ
ɥɹɸɬɫɹ ɞɢɚɦ
ɚɞɪɚɬɧɨɣ ɹɱɟ
Ɋɟɲɟɬɤɚ ɩɪɢ
ɧɭɬɪɢ ɤɜɚɞɪɚ
ɭ ɞɚɧɧɨɝɨ ɛɥ
ɤɚɤ ɷɥɟɦɟɧɬ
ɟɦɟɧɬɨɜ ɤɪɟɩ
ɫ. 2). Ʉ ɩɟɪɟɦ
ɨɬɧɨɫɹɬɫɹ ɞɥ
ɨɝɨ ɫɟɱɟɧɢɹ.

ɲɨɝɨ

ɪɨɜɟ-
ɨɜɪɟ-
ɢɜɚɟ-
ɫɬɨ ɢ
ɶɧɭɸ
ɵɪɚ-
ɨɬɨɤ
ɤɨɬɨ-
ɦɨɫɬɶ

ɲɚɯ-
ɪɚɦ-
ɪɚɡ-
ɪɹɞɟ
ɪɟɩɢ
ɮɟɤ-
ɬ ɧɚ
ɨɠɚ-
ɧɧɵɯ

ɦɟɧɟ-
ɥɨɝɢ-
ɥɶɤɨ
ɢɦɨɣ
ɧɢɱɟ-
ɛɟɧ-
ɪɧɨ-
ɱɟɬ-
ɪɨɞ-

ɫɬɚɜ-
ɬɤɨɣ
ɦɵɣ
ɫɬɟɣ.
ɪɟɩɢ
ɹɦɢ.
ɢɜɵɣ
ɡɢɱɟ-
ɥɢɱɟ-
ɜɬɨ-
ɭɪɵ,
ɣ ɠɟ-

Ʉ ɹɜ-
ɯɚ-

ɦɟɬɪ
ɟɣɤɢ
ɢ ɩɨ-
ɚɬɧɨ-
ɥɨɤɚ
ɡɚɦ-
ɩɢ ɜ
ɦɟɧ-
ɥɢɧɚ

Ʉ
ɜɨɡɞ
ɹɱɟɟ
ɛɚɥɥ
ȼɟɪ
ɤ ɩɨ
ɩɥɨ
ɧɚ
ɛɚɥɥ
ɷɤɫɩ
ɝɢɩ

ɇ
ɪɚɡɦ
ɸɬ
ɗɬɨ
ɢɧɞ

. 1. 

Ʉ ɬɵɥɶɧɨɣ
ɞɭɲɧɵɣ ɛɚɥɥ
ɟɤ ɤɜɚɞɪɚɬɧɨ
ɥɨɧɚ ɩɪɢɦɵ
ɪɯɧɹɹ ɱɚɫɬɶ ɩ
ɨɜɟɪɯɧɨɫɬɢ ɝ
ɬɧɨɣ ɠɟɫɬɤɨɣ
ɦɟɥɤɢɦ ɦɟɬ
ɥɨɧɚ ɨɛɥɚɞɚɟ
ɩɥɭɚɬɚɰɢɢ ɦɨ
ɟɪɭɩɪɭɝɢɟ ɞɟ

. 2. 

ɇɟɩɨɫɪɟɞɫɬɜ
ɦɟɳɚɟɬɫɹ ɜɨɡ
ɞɥɹ ɡɚɤɚɱɢɜɚ
ɨɬ ɤɥɚɩɚɧ ɫɧ
ɞɢɤɚɬɨɪɨɦ ɞɚ

ɱɚɫɬɢ ɪɟɡɢɧ
ɥɨɧ. Ȼɚɥɥɨɧ ɪ
ɨɝɨ ɫɟɱɟɧɢɹ.
ɵɤɚɟɬ ɤ ɠɟɫ
ɩɪɢ ɦɨɧɬɚɠɟ ɤ
ɝɨɪɧɨɝɨ ɦɚɫɫ
ɣ ɪɟɡɢɧɵ, ɤɨ
ɬɚɥɥɢɱɟɫɤɢɦ
ɟɬ ɜɵɫɨɤɨɣ ɷ
ɨɞɭɥɹ ɤɪɟɩɢ,
ɟɮɨɪɦɚɰɢɢ.

ɟɧɧɨ ɜ ɠɟɫ
ɡɞɭɲɧɵɣ ɤɥɚ
ɚɧɢɹ ɜɨɡɞɭɯɚ
ɧɚɛɠɟɧ ɜɢɡɭ
ɚɜɥɟɧɢɹ ɜɨɡɞɭ

ɧɨɜɨɝɨ ɛɥɨɤɚ
ɪɟɚɥɢɡɨɜɚɧ ɜ
ɇɢɠɧɹɹ ɨɬɤ
ɫɬɤɨɣ ɪɟɡɢɧ
ɤɪɟɩɢ ɞɨɥɠɧ
ɫɢɜɚ, ɩɨɷɬɨɦɭ
ɨɬɨɪɚɹ ɦɨɠɟɬ
ɤɨɪɞɨɦ. ɋɪ
ɷɥɚɫɬɢɱɧɨɫɬɶ
ɢɫɩɵɬɵɜɚɟɬ

 4-

ɫɬɤɨɦ ɪɟɡɢɧ
ɚɩɚɧ, ɤɨɬɨɪɵ
ɚ ɜ ɛɚɥɥɨɧ ɦɨ
ɭɚɥɶɧɵɦ ɬɪɟ
ɭɯɚ. Ʉɚɠɞɵɣ

ɚ ɩɪɢɦɵɤɚɟɬ
ɜɢɞɟ ɧɚɛɨɪɚ
ɤɪɵɬɚɹ ɱɚɫɬɶ
ɨɜɨɣ ɩɥɢɬɟ.
ɧɚ ɩɪɢɦɵɤɚɬɶ
ɭ ɫɨɫɬɨɢɬ ɢɡ
ɬ ɛɵɬɶ ɭɫɢɥɟ-
ɪɟɞɧɹɹ ɱɚɫɬɶ
ɶɸ ɢ, ɜ ɯɨɞɟ
ɧɚɢɛɨɥɶɲɢɟ

-

ɧɨɜɨɦ ɛɥɨɤɟ
ɵɣ ɢɫɩɨɥɶɡɭ-
ɨɞɭɥɹ ɊȼȺɄ.
ɟɯɭɪɨɜɧɟɜɵɦ
ɭɪɨɜɟɧɶ ɢɧ-

ɬ
ɚ
ɶ
.
ɶ
ɡ
-
ɶ
ɟ
ɟ

-

ɟ
-
.
ɦ
-
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ɞɢɤɚɬɨɪɚ ɨɩ
ɛɚɥɥɨɧɚ ɤɪɟ
ɧɢɹ; ɧɨɪɦɚɥ
ɫɤɢɦ ɭɫɥɨɜɢ
ɥɟɧɧɵɯ ɭɫ
ɨɛɟɫɩɟɱɢɜɚɟ
ɛɚɥɥɨɧɚ ɤɪɟ
ɥɸɛɨɣ ɦɨɦ
ɞɚɜɥɟɧɢɟ ɜɨ

ȼɵɛɨɪ ɤ
ɧɨɜɵɜɚɟɬɫɹ
ɪɟɲɟɧɢɟ ɤɨ
ɞɨɩɭɫɬɢɦɵɯ
ɪɢɫɬɢɤ ɤɪɟɩ
ɭɫɥɨɜɢɣ ɮɪ
ɞɟɬɶ ɤɚɤ ɧɚ
ɧɢɟ ɜɵɪɚɛɨɬ
ɳɢɟ ɜɵɪɚɛɨɬ
ɪɚɡɜɢɬɨɣ ɬɪɟ
ɜ ɝɨɪɧɨɦ ɦɚ
ɦɚɬɶ ɡɧɚɱɢɬɟ

ɋɬɪɭɤɬɭɪ
ɹɱɟɟɤ, ɪɚɡɦɟ
ɬɪɟɳɢɧɨɜɚɬ
ɳɢɯ ɤ ɤɨɧɬɭ
ɫɬɨɪɨɧɚɦ ɤɜ
ɹɱɟɣɤɢ. ɗɬɨ
ɦɢ: ɡɧɚɱɢɬɟɥ
ɜɟɥɢɱɢɧɨɣ
ɤɪɟɩɶ. Ɍɚɤɢ
ɩɨɞɞɟɪɠɚɧɢ
ɨɛɟɫɩɟɱɟɧɢɟ
ɛɨɬɤɭ; ɫɝɥɚɠ
ɧɢɹ ɩɨ ɜɫɟɦɭ

. 3. 

,

ɩɪɟɞɟɥɹɟɬ ɨɞ
ɟɩɢ: ɧɢɡɤɢɣ
ɥɶɧɨɟ ɞɚɜɥɟɧ
ɢɹɦ); ɢɡɛɵɬɨ
ɫɥɨɜɢɹɯ ɷɤɫ
ɟɬ ɫɛɪɨɫ ɢɡɛ
ɟɩɢ. ɂɫɩɨɥɶɡɭ
ɦɟɧɬ ɜɪɟɦɟɧɢ
ɡɞɭɯɚ ɜɧɭɬɪɢ
ɤɨɧɟɱɧɨɣ ɤɨɧ
ɧɚ ɫɢɫɬɟɦɟ

ɨɬɨɪɵɯ ɩɨɡɜɨ
ɯ ɡɧɚɱɟɧɢɣ ɞɥ
ɩɢ. Ⱦɥɹ ɤɨɧɤ
ɚɝɦɟɧɬ ɜɨɡɜɟ
ɪɢɫ. 2. ȼ ɞɚɧ
ɬɤɢ ɢɦɟɟɬ ɜɢ
ɬɤɭ ɩɨɪɨɞɵ ɫ
ɟɳɢɧɨɜɚɬɨɫɬ
ɚɫɫɢɜɟ ɬɚɤɨɜɨ
ɟɥɶɧɵɟ ɫɬɚɬɢɱ
ɪɚ ɛɚɥɥɨɧɚ ɦ
ɟɪ ɤɨɬɨɪɵɯ ɫ
ɨɫɬɢ ɩɨɪɨɞ ɝ
ɭɪɭ ɜɵɪɚɛɨɬ
ɜɚɞɪɚɬɚ, ɨɛɪɚ
ɨɬ ɜɵɛɨɪ ɨɛɭ
ɥɶɧɨɣ ɨɛɜɨɞɧ
ɫɬɚɬɢɱɟɫɤɢɯ

ɢɦ ɨɛɪɚɡɨɦ, ɪ
ɢɟ ɫɩɥɨɲɧɨɫɬ
ɟ ɜɨɞɨɨɬɜɨɞɚ
ɠɢɜɚɧɢɟ ɢɡɛ
ɭ ɩɨɩɟɪɟɱɧɨɦ

ɧɨ ɢɡ ɫɨɫɬɨɹ
ɭɪɨɜɟɧɶ ɜɧɭ
ɧɢɟ (ɫɨɨɬɜɟɬ
ɨɱɧɨɟ ɞɚɜɥɟɧ
ɩɥɭɚɬɚɰɢɢ
ɛɵɬɤɚ ɜɨɡɞɭ
ɭɹ ɷɬɨɬ ɜɨɡɞɭ
ɢ, ɪɚɛɨɱɢɣ
ɢ ɛɚɥɥɨɧɚ.
ɧɮɢɝɭɪɚɰɢɢ ɦ
ɦɚɬɟɦɚɬɢɱɟɫ

ɨɥɹɟɬ ɩɨɥɭɱɢ
ɥɹ ɜɫɟɯ ɢɡɦɟ
ɤɪɟɬɧɵɯ ɝɨɪɧ
ɟɞɟɧɧɨɣ ɤɪɟɩ
ɧɧɨɦ ɫɥɭɱɚɟ
ɞ ɩɪɹɦɨɭɝɨɥɶ
ɫɢɥɶɧɨ ɨɛɜɨɞ
ɶɸ. Ɋɚɫɩɨɥɨɠ
ɨ, ɱɬɨ ɤɪɟɩɶ ɞ
ɱɟɫɤɢɟ ɧɚɝɪɭɡ
ɦɨɞɭɥɹ ɤɪɟɩ
ɫɨɨɬɜɟɬɫɬɜɭɟɬ
ɝɨɪɧɨɝɨ ɦɚɫɫ
ɤɢ. ȼɵɫɨɬɚ ɹ
ɚɡɭɸɳɟɝɨ ɩɨɩ
ɭɫɥɨɜɥɟɧ ɞɜɭ
ɧɟɧɧɨɫɬɶɸ ɝɨ
ɧɚɝɪɭɡɨɤ, ɞ

ɪɟɲɚɸɬɫɹ ɫɥɟ
ɬɢ ɤɨɧɬɚɤɬɚ
ɚ ɛɟɡ ɜɵɛɪɨɫ
ɛɵɬɨɱɧɨɝɨ ɥɨ
ɦɭ ɫɟɱɟɧɢɸ ɜ

-

ɹɧɢɣ ɜɨɡɞɭɲɧ
ɭɬɪɟɧɧɟɝɨ ɞɚ
ɬɫɬɜɭɟɬ ɬɟɯɧ
ɧɢɟ. ɉɪɢ ɨɩɪ
ɞɚɧɧɵɣ ɤɥɚ
ɭɲɧɨɣ ɫɦɟɫɢ
ɭɲɧɵɣ ɤɥɚɩɚ
ɦɨɠɟɬ ɢɡɦɟ

ɦɨɞɭɥɹ ɊȼȺɄ
ɫɤɢɯ ɜɵɪɚɠɟ
ɢɬɶ ɫɨɜɨɤɭɩɧ
ɟɧɹɟɦɵɯ ɯɚɪɚ
ɧɨ-ɝɟɨɥɨɝɢɱɟɫ
ɩɢ ɦɨɠɟɬ ɜɵ
ɜɧɭɬɪɟɧɧɟɟ ɫ
ɶɧɢɤɚ. Ɉɤɪɭɠ
ɧɟɧɵ ɢ ɨɛɥɚɞ
ɠɟɧɢɟ ɜɵɪɚɛ
ɞɨɥɠɧɚ ɜɨɫɩɪ
ɡɤɢ.
ɩɢ ɫɨɫɬɨɢɬ ɢ
ɬ ɫɪɟɞɧɟɦɭ ɲ
ɫɢɜɚ, ɩɪɢɦɵɤ
ɹɱɟɟɤ ɪɚɜɧɚ ɩ
ɩɟɪɟɱɧɨɟ ɫɟɱɟ
ɭɦɹ ɨɫɨɛɟɧɧɨ
ɨɪɧɨɝɨ ɦɚɫɫɢ
ɞɟɣɫɬɜɭɸɳɢɯ
ɟɞɭɸɳɢɟ ɡɚɞ
ɤɪɟɩɢ ɢ ɩɨ
ɫɚ ɜɨɞɵ ɜ ɜɵ
ɨɤɚɥɶɧɨɝɨ ɞɚ
ɜɵɪɚɛɨɬɤɢ.

,

ɧɨɝɨ
ɚɜɥɟ-
ɧɢɱɟ-
ɪɟɞɟ-
ɚɩɚɧ
ɢ ɢɡ
ɚɧ, ɜ
ɧɹɬɶ

Ʉ ɨɫ-
ɟɧɢɣ,
ɧɨɫɬɶ
ɚɤɬɟ-
ɫɤɢɯ
ɵɝɥɹ-
ɫɟɱɟ-
ɠɚɸ-
ɞɚɸɬ
ɨɬɤɢ
ɢɧɢ-

ɡ 49 
ɲɚɝɭ
ɤɚɸ-
ɩɹɬɢ
ɟɧɢɟ
ɨɫɬɹ-
ɢɜɚ ɢ
ɯ ɧɚ
ɞɚɱɢ:
ɨɪɨɞ;
ɵɪɚ-
ɚɜɥɟ-

-

Ɏ
ɩɨɦ
ɦɟɧ
ɞɥɹ
ɪɢɫ
ɤɢɯ
ɤɨɬɨ
ɪɟɪɚ
ɩɢ,
ɩɨɜ
ɀɟɫ
ɥɹɟɦ
ɷɥɟɦ

Ɍ
ɊȼȺ
ɤɪɟɩ
ɩɨɞ
ɢ ɜɵ
Ʉɪɨ
ɤɥɚɫ
ɦɨɠ
ɛɨɪ

ɦɟɧ
ɫɥɟ
ɨɫɧɨ
ɜɵɛ
ɞɵ,

ɩɪɢ
ɫɢɫɬ
ɷɬɭ
ɤɢ ɨ
ɧɟɬɧ
ɫɬɪɨ

Ȼ
ɪɚɫɩ
ɤɨ ɩ
ɧɚɪɭ
ɜɵɪ
ɧɚ ɨ
ɪɟɧɧ

ɂ
ɹɜɥɹ
ɠɚɧ
ɜɵɫ
ɛɟɧ
ɜɨɡɦ
ɤɨɩ
ɬɟɯɧ
ɜɫɟɣ

ɫɹ ɨ
ɦɨɞ
ɫɤɢɣ
ɧɢɟ
ɧɢɸ
ɨɛɥɚ

Ɏɨɪɦɢɪɨɜɚɧɢ
ɦɨɳɢ ɦɨɞɭɥɟ
ɧɬɨɜ ɫɢɥɨɜɨɝ
ɜɵɪɚɛɨɬɤɢ

. 3. Ʉɚɤ ɜɢɞɧ
ɯ ɦɨɞɭɥɟɣ Ɋȼ
ɨɪɨɣ ɛɥɢɡɤɚ
ɚɫɩɪɟɞɟɥɟɧɢɸ
ɷɬɚ ɫɟɬɶ ɩɪɚ
ɵɲɚɟɬ ɟɟ ɨɛ
ɫɬɤɢɟ ɪɟɡɢɧɨ
ɦɨɫɬɶ ɥɨɤɚɥ
ɦɟɧɬɨɜ ɫɢɥɨɜ
Ɍɚɤɢɦ ɨɛɪɚ
ȺɄ ɨɛɟɫɩɟɱ
ɩɢ: ɫɢɥɨɜɨɣ
ɞɞɟɪɠɚɧɢɟ ɫɟɱ
ɵɪɚɜɧɢɜɚɧɢɟ
ɨɦɟ ɨɫɧɨɜɧɵ
ɫɫɢɱɟɫɤɢɦ ɬɢ
ɠɟɬ ɢɫɩɨɥɶɡɨ
ɶɛɚ ɫ ɜɨɞɨɩɪ

ɧɟɧɢɹ ɬɨɝɨ ɢɥ
ɩɪɨɜɟɞɟɧɢɹ ɫ
ɨɜɵɜɚɟɬɫɹ ɧɚ
ɛɢɪɚɟɦɵɯ ɬɢɩ
ɜ ɤɨɬɨɪɨɣ ɷɬɢ

ɢ ɩɪɢɦɟɧɟɧɢɢ
ɬɟɦɵ ɟɟ ɦɨɧɬ
ɤɪɟɩɶ ɧɚ ɩɪɨ
ɨɞɢɧ ɜ ɨɞɢɧ ɨ
ɧɨɝɨ ɡɚɦɤɚ ɩɨ
ɨ ɢ ɫ ɫɨɛɥɸɞɟ
Ȼɥɚɝɨɞɚɪɹ ɤ
ɩɪɟɞɟɥɟɧɢɟ ɜ
ɩɨ ɫɟɱɟɧɢɸ ɜ
ɭɲɟɧɢɣ ɰɟɥɨ
ɪɚɛɨɬɤɢ, ɩɨɡɜ
ɨɞɧɨɦ ɷɥɟɦɟɧ
ɧɢɯ ɧɚɩɪɹɠɟɧ
ɂ ɧɚɤɨɧɟɰ, ɟ
ɹɟɬɫɹ ɜɨɡɦɨɠ
ɧɢɹ ɢ ɰɟɥɟɜɨɝ
ɫɨɤɨɣ ɨɛɜɨɞɧ
ɧɨɫɬɹɦ ɛɚɥɥ
ɦɨɠɧɵɦ ɭɩɪ
ɩɥɟɧɢɹ ɲɚɯɬɧ
ɧɨɥɨɝɢɱɟɫɤɢɯ
ɣ ɩɨɞɞɟɪɠɢɜɚ

.
ɨɬɧɨɫɢɬɟɥɶɧɨ
ɞɭɥɟɣ. ɗɬɨ ɫɜɹ
ɣ ɫɨɫɬɚɜ ɤɨɬɨ
ɦɚɬɟɪɢɚɥɚ ɤ

ɸ. Ʉɪɨɦɟ ɬɨɝ
ɚɞɚɸɬ ɪɚɡɥɢɱ

ɢɟ ɪɚɛɨɱɟɝɨ
ɟɣ ɊȼȺɄ ɩɪɨ
ɝɨ ɤɚɪɤɚɫɚ. Ɏ
ɤɪɭɝɨɜɨɝɨ ɫ

ɧɨ, ɜ ɪɟɡɭɥɶɬɚ
ȼȺɄ ɨɛɪɚɡɭɟɬ
ɤ ɢɞɟɚɥɶɧɨɣ.
ɸ ɭɫɢɥɢɣ ɜ ɜ
ɤɬɢɱɟɫɤɢ ɪɚɜ
ɛɳɭɸ ɤɨɧɫɬɪ
ɨɜɵɟ ɛɥɨɤɢ
ɥɶɧɵɦ ɩɨɩɟ
ɜɨɝɨ ɤɚɪɤɚɫɚ
ɚɡɨɦ, ɨɬɞɟɥɶ
ɢɜɚɸɬ ɤɨɧɤ
ɤɚɪɤɚɫ – ɨɬ
ɱɟɧɢɹ ɜɵɪɚɛɨ
ɟ ɭɫɢɥɢɣ, ɨɛɳ
ɵɯ ɯɚɪɚɤɬɟɪɢ
ɢɩɚɦ ɜɪɟɦɟɧɧ
ɨɜɚɬɶɫɹ ɞɥɹ ɪ
ɢɬɨɤɨɦ ɢ ɬ.ɩ

. Ɉɰɟɧ
ɥɢ ɢɧɨɝɨ ɬɢɩɚ
ɫɪɚɜɧɢɬɟɥɶɧɨ
ɚ ɫɪɚɜɧɟɧɢɢ ɞ
ɩɨɜ ɤɪɟɩɢ ɫ ɭ
ɢ ɤɪɟɩɢ ɞɨɥɠ
. ɉɨɜɵɲɟɧɢ
ɢ ɦɨɞɭɥɟɣ Ɋȼ
ɬɚɠɚ. Ɏɚɤɬɢɱɟ
ɨɬɹɠɟɧɢɢ 1–2 
ɨɬɞɟɥɶɧɵɯ ɦɨ
ɨɡɜɨɥɹɟɬ ɨɛɴɟ
ɟɧɢɟɦ ɜɵɫɨɤɨɝ
ɨɧɫɬɪɭɤɬɢɜɧɵ
ɜɧɟɲɧɟɣ ɧɚɝɪ
ɜɵɪɚɛɨɬɤɢ, ɧɨ
ɨɫɬɧɨɫɬɢ ɝɨɪɧ
ɜɨɥɹɟɬ ɫɧɢɡɢɬ
ɧɬɟ ɤɪɟɩɢ ɩɭ
ɧɢɣ ɩɨ ɜɫɟɦɭ
ɟɳɟ ɨɞɧɢɦ ɞɨ
ɠɧɨɫɬɶ ɫ ɩɨɦ
ɝɨ ɨɬɜɟɞɟɧɢɹ
ɧɟɧɧɨɫɬɢ, ɛɥɚ
ɥɨɧɨɜ ɦɨɞɭɥ
ɪɚɜɥɹɬɶ ɩɪɨɰ
ɧɵɯ ɜɨɞ ɩɪɢ
ɯ ɯɚɪɚɤɬɟɪɢɫ
ɚɟɦɨɣ ɜɵɪɚɛ
Ɉɫɧɨɜɧɵɦ ɧ

ɨ ɜɵɫɨɤɚɹ ɫɟɛ
ɹɡɚɧɨ ɫ ɩɪɢɦ
ɨɪɨɣ ɞɨɥɠɟɧ
ɤɪɟɩɢ ɜɵɫɨɤɨ
ɝɨ, ɨɬɞɟɥɶɧɵɟ
ɱɧɵɦɢ ɯɚɪɚɤɬ

ɫɟɱɟɧɢɹ ɜɵ
ɨɢɡɜɨɞɢɬɶɫɹ
Ɏɨɪɦɚ ɫɢɥɨɜ
ɫɟɱɟɧɢɹ ɩɪɟɞ
ɚɬɟ ɨɛɴɟɞɢɧɟɧ
ɬɫɹ ɧɟɫɭɳɚɹ
. ɉɪɢ ɷɬɨɦ, ɛ
ɜɨɡɞɭɲɧɵɯ ɛ
ɜɧɨɦɟɪɧɨ ɧɚɝ
ɪɭɤɬɢɜɧɭɸ ɭɫ
ɩɨɜɵɲɚɸɬ ɟ
ɟɪɟɱɧɵɦ ɩɟ
ɤɪɟɩɢ.
ɶɧɵɟ ɷɥɟɦɟɧ
ɤɪɟɬɧɵɟ ɯɚɪ
ɬɩɨɪ ɝɨɪɧɨɦ
ɨɬɤɢ; ɛɚɥɥɨɧɵ
ɳɭɸ ɩɨɞɚɬɥɢ
ɢɫɬɢɤ, ɩɪɢɫɭ
ɧɵɯ ɤɪɟɩɟɣ, ɞ
ɪɟɲɟɧɢɹ ɬɚɤɢ
.

ɧɢɬɶ ɧɟɨɛɯɨɞ
ɚ ɤɪɟɩɢ ɦɨɠɧ
ɨɝɨ ɚɧɚɥɢɡɚ. Ɍ
ɞɨɫɬɨɢɧɫɬɜ ɢ
ɭɱɟɬɨɦ ɨɫɨɛɟ
ɠɧɵ ɮɭɧɤɰɢɨɧ
ɟ ɤɭɥɶɬɭɪɵ
ȼȺɄ ɞɨɫɬɢɝɚ
ɟɫɤɢ ɧɟɜɨɡɦɨɠ
ɦɟɬɪɨɜ ɛɟɡ ɬ
ɨɞɭɥɟɣ. ɉɪɢɦ
ɟɞɢɧɢɬɶ ɦɨɞɭɥ
ɝɨ ɤɚɱɟɫɬɜɚ ɤɨ
ɵɦ ɨɫɨɛɟɧɧɨ
ɪɭɡɤɢ ɩɪɨɢɫɯɨ
ɨ ɢ ɜɞɨɥɶ ɧɟɟ
ɧɨɝɨ ɦɚɫɫɢɜɚ
ɬɶ ɤɨɧɰɟɧɬɪɚ
ɭɬɟɦ ɪɚɫɩɪɟɞ
ɭ ɫɢɥɨɜɨɦɭ ɤɚ
ɨɫɬɨɢɧɫɬɜɨɦ
ɦɨɳɶɸ ɟɟ ɦɨ
ɲɚɯɬɧɵɯ ɜɨ

ɚɝɨɞɚɪɹ ɬɟɯɧɢ
ɥɟɣ ɊȼȺɄ,
ɰɟɫɫɨɦ ɮɢɥɶɬ
ɢ ɫɨɯɪɚɧɟɧɢ
ɫɬɢɤ ɤɪɟɩɢ Ɋ
ɨɬɤɢ.
ɧɟɞɨɫɬɚɬɤɨɦ Ɋ
ɛɟɫɬɨɢɦɨɫɬɶ ɩ
ɦɟɧɟɧɢɟɦ ɪɟɡɢ
ɨɛɟɫɩɟɱɢɜɚɬɶ
ɨɬɟɦɩɟɪɚɬɭɪɧ
ɟ ɷɥɟɦɟɧɬɵ ɦ
ɬɟɪɢɫɬɢɤɚɦɢ ɩ

ɪɚɛɨɬɤɢ ɩɪɢ
ɡɚ ɫɱɟɬ ɷɥɟ-
ɜɨɝɨ ɤɚɪɤɚɫɚ
ɞɫɬɚɜɥɟɧɚ ɧɚ
ɧɢɹ ɧɟɫɤɨɥɶ-
ɫɟɬɶ, ɮɨɪɦɚ

ɛɥɚɝɨɞɚɪɹ ɩɟ-
ɚɥɥɨɧɚɯ ɤɪɟ-
ɝɪɭɠɟɧɚ. ɗɬɨ
ɫɬɨɣɱɢɜɨɫɬɶ.
ɟɟ ɫɨɩɪɨɬɢɜ-
ɟɪɟɦɟɳɟɧɢɹɦ

ɧɬɵ ɦɨɞɭɥɹ
ɪɚɤɬɟɪɢɫɬɢɤɢ
ɦɭ ɞɚɜɥɟɧɢɸ,
ɵ – ɩɟɪɟɞɚɱɚ
ɢɜɨɫɬɶ ɤɪɟɩɢ.
ɭɳɢɯ ɬɨɥɶɤɨ
ɞɚɧɧɚɹ ɤɪɟɩɶ
ɢɯ ɡɚɞɚɱ ɤɚɤ

-
ɞɢɦɨɫɬɶ ɩɪɢ-
ɧɨ ɬɨɥɶɤɨ ɩɨ-
Ɍɚɤɨɣ ɚɧɚɥɢɡ
ɢ ɧɟɞɨɫɬɚɬɤɨɜ
ɟɧɧɨɫɬɟɣ ɫɪɟ-
ɧɢɪɨɜɚɬɶ.
ɩɪɨɢɡɜɨɞɫɬɜɚ
ɚɟɬɫɹ ɡɚ ɫɱɟɬ
ɠɧɨ ɜɨɡɜɟɫɬɢ
ɬɨɱɧɨɣ ɩɨɫɚɞ-
ɦɟɧɟɧɢɟ ɛɚɣɨ-
ɥɢ ɊȼȺɄ ɛɵ-
ɨɧɬɚɤɬɚ.
ɨɫɬɹɦ ɤɪɟɩɢ
ɨɞɢɬ ɧɟ ɬɨɥɶ-
ɟ. ɗɬɨ, ɜ ɪɹɞɟ
ɚ ɧɚ ɤɨɧɬɭɪɟ
ɚɰɢɸ ɭɫɢɥɢɣ
ɟɥɟɧɢɹ ɜɧɭɬ-
ɚɪɤɚɫɭ ɊȼȺɄ.
ɤɪɟɩɢ ɊȼȺɄ
ɨɞɭɥɟɣ ɭɞɟɪ-
ɨɞ. ȼ ɫɥɭɱɚɹɯ
ɢɱɟɫɤɢɦ ɨɫɨ-
ɫɬɚɧɨɜɢɬɶɫɹ

ɬɪɚɰɢɢ ɢ ɧɚ-
ɢɢ ɨɫɧɨɜɧɵɯ
ɊȼȺɄ ɜɞɨɥɶ

ɊȼȺɄ ɹɜɥɹɟɬ-
ɩɪɨɢɡɜɨɞɫɬɜɚ
ɢɧɵ, ɯɢɦɢɱɟ-
ɶ ɫɨɩɪɨɬɢɜɥɟ-
ɧɨɦɭ ɜɨɡɝɨɪɚ-
ɦɨɞɭɥɹ ɤɪɟɩɢ
ɩɨ ɩɪɨɱɧɨɫɬɢ
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ɢ ɷɥɚɫɬɢɱɧɨɫɬɢ, ɱɬɨ, ɜ ɫɜɨɸ ɨɱɟɪɟɞɶ, ɬɚɤɠɟ ɭɜɟɥɢɱɢɜɚɟɬ
ɫɟɛɟɫɬɨɢɦɨɫɬɶ ɨɬɞɟɥɶɧɨɝɨ ɦɨɞɭɥɹ.

ȼ ɯɨɞɟ ɷɤɫɩɥɭɚɬɚɰɢɢ ɦɨɞɭɥɟɣ ɧɭɠɧɨ ɩɨɫɬɨɹɧɧɨ ɜɟɫ-
ɬɢ ɧɚɛɥɸɞɟɧɢɟ ɢ ɩɪɨɜɨɞɢɬɶ ɤɨɧɬɪɨɥɶɧɵɟ ɡɚɦɟɪɵ ɩɨ
ɞɚɜɥɟɧɢɸ ɜɨɡɞɭɯɚ ɜ ɛɚɥɥɨɧɚɯ ɨɬɞɟɥɶɧɵɯ ɦɨɞɭɥɟɣ. ɂɡ-
ɦɟɧɟɧɢɹ ɫɨɫɬɨɹɧɢɹ ɝɨɪɧɨɝɨ ɦɚɫɫɢɜɚ, ɨɤɪɭɠɚɸɳɟɝɨ ɜɵ-
ɪɚɛɨɬɤɭ, ɦɨɝɭɬ ɜɵɡɵɜɚɬɶ ɡɧɚɱɢɬɟɥɶɧɵɟ ɞɟɮɨɪɦɚɰɢɢ ɢ
ɩɟɪɟɪɚɫɩɪɟɞɟɥɟɧɢɟ ɧɚɩɪɹɠɟɧɢɣ ɩɨ ɤɨɧɬɭɪɭ ɜɵɪɚɛɨɬɤɢ.
ɉɪɢ ɷɬɨɦ ɞɚɜɥɟɧɢɟ ɜ ɛɚɥɥɨɧɚɯ ɨɬɞɟɥɶɧɵɯ ɦɨɞɭɥɟɣ
ɊȼȺɄ ɦɨɠɟɬ ɢɡɦɟɧɹɬɶɫɹ ɥɢɛɨ ɜ ɫɬɨɪɨɧɭ ɜɨɡɪɚɫɬɚɧɢɹ,
ɥɢɛɨ ɜ ɫɬɨɪɨɧɭ ɭɛɵɜɚɧɢɹ. Ɍɚɤɢɟ ɢɡɦɟɧɟɧɢɹ ɩɪɢɜɨɞɹɬ ɤ
ɫɧɢɠɟɧɢɸ ɤɚɱɟɫɬɜɚ ɤɨɧɬɚɤɬɚ ɦɟɠɞɭ ɤɨɧɬɭɪɨɦ ɜɵɪɚɛɨɬ-
ɤɢ ɢ ɫɢɥɨɜɵɦ ɤɚɪɤɚɫɨɦ ɊȼȺɄ. ɉɨɷɬɨɦɭ, ɜ ɬɚɤɢɯ ɫɥɭɱɚ-
ɹɯ ɧɟɨɛɯɨɞɢɦɨ ɜɨɫɫɬɚɧɚɜɥɢɜɚɬɶ ɡɚɞɚɧɧɨɟ ɬɟɯɧɢɱɟɫɤɢɦɢ
ɭɫɥɨɜɢɹɦɢ ɞɚɜɥɟɧɢɟ ɜ ɛɚɥɥɨɧɚɯ ɤɪɟɩɢ.

. ɋɥɨɠɧɵɟ ɝɨɪɧɨ-ɝɟɨɥɨɝɢɱɟɫɤɢɟ ɭɫɥɨɜɢɹ,
ɯɚɪɚɤɬɟɪɧɵɟ ɞɥɹ ɲɚɯɬ Ɂɚɩɚɞɧɨɝɨ Ⱦɨɧɛɚɫɫɚ, ɫɨɡɞɚɸɬ
ɪɹɞ ɩɪɨɛɥɟɦ ɩɪɢ ɨɛɟɫɩɟɱɟɧɢɢ ɭɫɬɨɣɱɢɜɨɫɬɢ ɜɪɟɦɟɧ-
ɧɵɯ ɝɨɪɧɵɯ ɜɵɪɚɛɨɬɨɤ. Ɋɟɡɢɧɨ-ɜɨɡɞɭɲɧɚɹ ɚɪɦɢɪɨ-
ɜɚɧɧɚɹ ɤɪɟɩɶ ɩɨɡɜɨɥɹɟɬ ɢɡɛɟɠɚɬɶ ɜɨɡɧɢɤɧɨɜɟɧɢɹ
ɛɨɥɶɲɟɣ ɱɚɫɬɢ ɩɪɨɛɥɟɦ, ɫɜɹɡɚɧɧɵɯ ɫ ɩɨɞɞɟɪɠɚɧɢɟɦ
ɩɥɚɫɬɨɜɵɯ ɜɵɪɚɛɨɬɨɤ. ȿɟ ɤɨɧɫɬɪɭɤɬɢɜɧɵɟ ɨɫɨɛɟɧɧɨ-
ɫɬɢ ɞɚɸɬ ɜɨɡɦɨɠɧɨɫɬɶ ɩɨɜɵɫɢɬɶ ɤɭɥɶɬɭɪɭ ɩɪɨɢɡɜɨɞ-
ɫɬɜɚ, ɫɧɢɡɢɬɶ ɫɬɨɢɦɨɫɬɶ ɩɨɞɞɟɪɠɚɧɢɹ ɨɞɧɨɝɨ ɩɨɝɨɧ-
ɧɨɝɨ ɦɟɬɪɚ ɜɪɟɦɟɧɧɨɣ ɜɵɪɚɛɨɬɤɢ ɢ, ɜ ɪɹɞɟ ɫɥɭɱɚɟɜ,
ɩɨɡɜɨɥɹɟɬ ɭɜɟɥɢɱɢɬɶ ɫɪɨɤ ɷɤɫɩɥɭɚɬɚɰɢɢ ɜɵɪɚɛɨɬɨɤ.
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ɞɬɪɢɦɤɢ ɩɥɚɫɬɨɜɢɯ ɝɿɪɧɢɱɢɯ ɜɢɪɨɛɨɤ ɧɚ ɲɚɯɬɚɯ Ɂɚ-
ɯɿɞɧɨɝɨ Ⱦɨɧɛɚɫɭ.

. ɍ ɩɪɨɰɟɫɿ ɟɤɫɩɥɭɚɬɚɰɿʀ ɩɿɞɝɨɬɨɜɱɢɯ
ɜɢɪɨɛɨɤ ɜɢɤɨɪɢɫɬɨɜɭɽɬɶɫɹ ɪɚɦɧɟ ɿ ɪɚɦɧɨ-ɚɧɤɟɪɧɟ
ɤɪɿɩɥɟɧɧɹ. Ɋɨɡɪɨɛɥɟɧɧɹ ɧɨɜɢɯ ɬɢɩɿɜ ɤɪɿɩɥɟɧɧɹ ɲɥɹ-

ɯɨɦ ɬɜɟɪɞɨɬɿɥɶɧɨɝɨ ɦɨɞɟɥɸɜɚɧɧɹ ɿ ɱɢɫɟɥɶɧɨɝɨ ɚɧɚɥɿ-
ɡɭ ɞɨɡɜɨɥɹɽ ɚɜɬɨɦɚɬɢɡɭɜɚɬɢ ɩɪɨɰɟɫ ɡɚɛɟɡɩɟɱɟɧɧɹ
ɨɯɨɪɨɧɢ ɩɿɞɝɨɬɨɜɱɢɯ ɜɢɪɨɛɨɤ.

. ɋɬɜɨɪɟɧɟ ɤɪɿɩɥɟɧɧɹ ɞɨɡɜɨɥɹɽ ɡɧɢɡɢ-
ɬɢ ɬɪɭɞɨɦɿɫɬɤɿɫɬɶ ɪɨɛɿɬ ɩɨ ɜɫɬɚɧɨɜɥɟɧɧɸ ɬɚ ɞɟɦɨɧ-
ɬɚɠɭ ɧɟɫɭɱɢɯ ɤɨɧɫɬɪɭɤɰɿɣ, ɳɨ ɡɚɫɬɨɫɨɜɭɸɬɶɫɹ ɞɥɹ
ɨɯɨɪɨɧɢ ɩɿɞɝɨɬɨɜɱɢɯ ɜɢɪɨɛɨɤ ɜ ɭɦɨɜɚɯ ɲɚɯɬ Ɂɚɯɿɞ-
ɧɨɝɨ Ⱦɨɧɛɚɫɭ.

. Ɋɟɚɥɿɡɨɜɚɧɨ ɤɨɦɩɥɟɤɫɧɢɣ ɩɿɞ-
ɯɿɞ ɞɨ ɡɚɛɟɡɩɟɱɟɧɧɹ ɫɬɿɣɤɨɫɬɿ ɜɢɪɨɛɤɢ ɲɥɹɯɨɦ ɡɚɫɬɨ-
ɫɭɜɚɧɧɹ ɭɧɿɜɟɪɫɚɥɶɧɨʀ ɧɟɫɭɱɨʀ ɫɢɫɬɟɦɢ, ɳɨ ɡɚɛɟɡɩɟ-
ɱɭɽ ɭɡɝɨɞɠɟɧɧɹ ɡ ɨɫɧɨɜɧɢɦɢ ɬɟɯɧɨɥɨɝɿɱɧɢɦɢ
ɩɪɨɰɟɫɚɦɢ ɜ ɲɚɯɬɿ.

. Ɇɨɧɬɚɠ, ɞɟɦɨɧɬɚɠ ɿ ɩɨ-
ɜɬɨɪɧɟ ɜɢɤɨɪɢɫɬɚɧɧɹ ɤɪɿɩɥɟɧɧɹ ɜɢɦɚɝɚɽ ɜɢɫɨɤɨɝɨ ɪɿ-
ɜɧɹ ɩɿɞɝɨɬɨɜɤɢ ɪɨɛɿɬɧɢɱɢɯ ɩɪɨɯɿɞɧɢɰɶɤɢɯ ɛɪɢ-
ɝɚɞ. ȼɢɬɪɚɬɢ ɧɚ ɟɤɫɩɥɭɚɬɚɰɿɸ ɬɚɤɨɝɨ ɜɢɞɭ ɤɪɿɩɥɟɧɧɹ
ɜɿɞɧɨɫɧɨ ɜɟɥɢɤɿ, ɚ ɟɮɟɤɬɢɜɧɿɫɬɶ ɧɢɡɶɤɚ. ȼɢɤɨɪɢɫɬɚɧ-
ɧɹ ɞɚɧɨɝɨ ɤɪɿɩɥɟɧɧɹ ɞɨɡɜɨɥɹɽ ɡɧɢɡɢɬɢ ɫɨɛɿɜɚɪɬɿɫɬɶ
ɟɤɫɩɥɭɚɬɚɰɿʀ ɩɨɝɨɧɧɨɝɨ ɦɟɬɪɚ ɩɿɞɝɨɬɨɜɱɨʀ ɜɢɪɨɛɤɢ ɞɨ
30% ɿ ɩɿɞɜɢɳɢɬɢ ɤɭɥɶɬɭɪɭ ɜɢɪɨɛɧɢɰɬɜɚ ɧɚ ɲɚɯɬɚɯ
Ɂɚɯɿɞɧɨɝɨ Ⱦɨɧɛɚɫɭ.
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Purpose. Creation of new technological systems to 
maintain in-seam working in the Western Donbass 
mines. 

Methodology. Frame and roof bolting support which 
is used in the preliminary workings requires overmain-
tenance. Development of new types of bolting by means 
of solid modeling and numerical analysis allows making 
development workings maintaining easier and safer. 

Findings. Designed lining simplifies mount and un-
mount of bearing structures used for protection of devel-
opment workings in mines of the Western Donbass. 

Originality. A comprehensive approach to ensuring 
development working stability through application of 
universal bearing structures concordant with the main 
technological processes in the mine was applied. 

Practical value. Mounting and maintenance of ordi-
nary kinds of support require work of high-skilled tun-
nellers’ brigade. Use of new designed kind of support 
can reduce operating costs per linear meter of lining up 
to 30% and improve coal production in the Western 
Donbass mines. 

Keywords: compound shoring, construction, mine 
operation 
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