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Ɋɟɲɚɟɦɚɹ ɡɚɞɚɱɚ ɭɜɟɥɢɱɟɧɢɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɫɤɜɚɠɢɧ ɩɪɢ ɞɨɛɵɱɟ ɝɚɡɨɨɛɪɚɡɧɨɝɨ ɬɨɩɥɢɜɚ ɢɡ ɭɝɨɥɶɧɵɯ ɢ
ɫɥɚɧɰɟɜɵɯ ɦɟɫɬɨɪɨɠɞɟɧɢɣ ɹɜɥɹɟɬɫɹ ɜɟɫɶɦɚ ɚɤɬɭɚɥɶɧɨɣ ɞɥɹ ɩɨɥɭɱɟɧɢɹ ɛɨɥɶɲɟɝɨ ɨɛɴɟɦɚ ɦɟɬɚɧɚ ɢɡ ɨɞɧɨɝɨ ɞɨ-
ɛɵɱɧɨɝɨ ɭɱɚɫɬɤɚ.

. Ɉɛɨɫɧɨɜɚɧɢɟ ɩɚɪɚɦɟɬɪɨɜ ɬɟɯɧɨɥɨɝɢɢ ɢɡɜɥɟɱɟɧɢɹ ɫɦɟɫɢ ɝɨɪɸɱɢɯ ɝɚɡɨɜ ɧɚ ɨɫɧɨɜɚɧɢɢ ɢɡɦɟɧɟɧɢɹ ɬɟɦ-
ɩɟɪɚɬɭɪɧɵɯ ɪɟɠɢɦɨɜ ɝɚɡɢɮɢɤɚɰɢɢ.

. Ɋɚɛɨɬɚ ɜɵɩɨɥɧɟɧɚ ɫɨɝɥɚɫɧɨ ɫɥɟɞɭɸɳɟɣ ɦɟɬɨɞɢɤɟ: ɚɧɚɥɢɡ ɫɭɳɟɫɬɜɭɸɳɟɝɨ ɨɩɵɬɚ ɪɚɡɪɚɛɨɬɤɢ ɩɨ-
ɩɭɬɧɨɣ ɞɨɛɵɱɢ ɝɚɡɚ, ɨɩɪɟɞɟɥɟɧɢɟ ɧɚɩɪɚɜɥɟɧɢɣ ɢɫɫɥɟɞɨɜɚɧɢɣ, ɨɛɨɫɧɨɜɚɧɢɟ ɪɟɠɢɦɨɜ ɪɚɛɨɬɵ, ɨɩɪɟɞɟɥɟɧɢɟ ɦɚɬɟɪɢ-
ɚɥɶɧɨ-ɬɟɩɥɨɜɨɝɨ ɛɚɥɚɧɫɚ ɩɪɨɰɟɫɫɚ ɝɚɡɢɮɢɤɚɰɢɢ, ɪɚɡɪɚɛɨɬɤɚ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɫɯɟɦ ɩɨɞɡɟɦɧɨɝɨ ɝɚɡɨɝɟɧɟɪɚɬɨɪɚ.

. ɍɫɬɚɧɨɜɥɟɧɵ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɡɨɧ ɭɝɨɥɶɧɨɝɨ ɩɥɚɫɬɚ, ɜɵɞɟɥɹɟɦɵɯ ɜ ɩɪɨɰɟɫɫɟ ɟɝɨ ɝɢɞɪɚɜɥɢɱɟ-
ɫɤɨɝɨ ɪɚɡɪɵɜɚ, ɫɩɨɫɨɛɫɬɜɭɸɳɢɟ ɭɜɟɥɢɱɟɧɢɸ ɩɪɢɬɨɤɚ ɦɟɬɚɧɚ ɤ ɫɤɜɚɠɢɧɟ. Ɉɛɨɫɧɨɜɚɧɚ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɡɚɛɥɚɝɨ-
ɜɪɟɦɟɧɧɨɣ ɞɟɝɚɡɚɰɢɢ ɩɨɞɡɟɦɧɨɝɨ ɝɚɡɨɝɟɧɟɪɚɬɨɪɚ.

. ɍɫɬɚɧɨɜɥɟɧ ɯɚɪɚɤɬɟɪ ɩɪɨɬɟɤɚɧɢɹ ɬɟɪɦɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ ɝɚɡɢɮɢɤɚɰɢɢ ɜ ɭɫɥɨɜɢɹɯ ɩɨɜɵ-
ɲɟɧɧɨɣ ɢɧɬɟɪɮɟɪɟɧɬɧɨɫɬɢ ɩɥɚɫɬɨɜ ɬɜɟɪɞɵɯ ɝɨɪɸɱɢɯ ɢɫɤɨɩɚɟɦɵɯ, ɩɨɥɭɱɟɧɵ ɧɨɜɵɟ ɡɚɜɢɫɢɦɨɫɬɢ ɢɡɦɟɧɟɧɢɹ
ɞɚɜɥɟɧɢɹ ɝɢɞɪɨɪɚɡɪɵɜɚ ɨɬ ɝɨɪɧɨ-ɝɟɨɥɨɝɢɱɟɫɤɢɯ ɩɚɪɚɦɟɬɪɨɜ ɦɚɫɫɢɜɚ.

. ɍɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɵ ɩɪɢɧɰɢɩɢɚɥɶɧɵɟ ɫɯɟɦɵ ɩɨɥɭɱɟɧɢɹ ɝɚɡɨɨɛɪɚɡɧɨɝɨ ɬɨɩɥɢɜɚ
ɢɡ ɭɝɨɥɶɧɵɯ ɢ ɫɥɚɧɰɟɜɵɯ ɦɟɫɬɨɪɨɠɞɟɧɢɣ, ɪɚɡɪɚɛɨɬɚɧɵ ɪɟɠɢɦɵ ɪɚɛɨɬɵ ɩɨɞɡɟɦɧɵɯ ɝɚɡɨɝɟɧɟɪɚɬɨɪɨɜ.
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ɋ3 ɤɚɠɞɵɦ ɉɪɢɪɨɞɧɵɟ ɝɨɪɸɱɢɟ ɝɚɡɵ, ɲɢɪɨɤɨ ɢɫ-
ɩɨɥɶɡɭɟɦɵɟ ɜ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ ɢ ɛɵɬɭ, ɫɨɫɬɨɹɬ, ɤɚɤ
ɩɪɚɜɢɥɨ, ɧɚ 90–98% ɢɡ ɦɟɬɚɧɚ. ɗɬɨ ɛɟɫɰɜɟɬɧɵɣ ɝɚɡ,
ɝɨɪɢɬ ɩɨɱɬɢ ɛɟɫɰɜɟɬɧɵɦ ɩɥɚɦɟɧɟɦ, ɧɟ ɢɦɟɟɬ ɡɚɩɚɯɚ.

ȼ ɧɟɞɪɚɯ ɡɟɦɥɢ ɨɫɧɨɜɧɚɹ ɦɚɫɫɚ ɦɟɬɚɧɚ ɪɚɫɫɟɹɧɚ ɜ
ɨɫɚɞɨɱɧɵɯ ɢ ɢɡɜɟɪɠɟɧɧɵɯ ɝɨɪɧɵɯ ɩɨɪɨɞɚɯ, ɜ ɢɥɚɯ
ɨɡɟɪ, ɪɟɤ, ɦɨɪɟɣ ɢ ɨɤɟɚɧɨɜ.

Ⱦɥɢɬɟɥɶɧɨɟ ɜɪɟɦɹ ɭɝɨɥɶ ɢ ɫɥɚɧɟɰ ɛɵɥɢ ɨɫɧɨɜɧɵɦ
ɷɧɟɪɝɟɬɢɱɟɫɤɢɦ ɫɵɪɶɟɦ. Ɉɞɧɚɤɨ ɜ ɭɝɥɹɯ ɢ ɫɥɚɧɰɟɜɵɯ
ɬɨɥɳɚɯ ɫɤɨɧɰɟɧɬɪɢɪɨɜɚɧɨ ɨɝɪɨɦɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɭɝ-
ɥɟɪɨɞɧɵɯ ɝɚɡɨɜ, ɩɪɟɢɦɭɳɟɫɬɜɟɧɧɨ ɦɟɬɚɧɚ, ɤɨɬɨɪɵɣ
ɬɚɤɠɟ ɩɪɟɞɫɬɚɜɥɹɟɬ ɢɧɬɟɪɟɫ ɤɚɤ ɷɧɟɪɝɟɬɢɱɟɫɤɨɟ ɢ
ɯɢɦɢɱɟɫɤɨɟ ɫɵɪɶɟ.

ɍɝɨɥɶɧɵɟ ɢ ɫɥɚɧɰɟɜɵɟ ɝɚɡɵ ɫɨɫɬɨɹɬ ɢɡ ɦɟɬɚɧɚ, ɭɝɥɟ-
ɤɢɫɥɨɝɨ ɝɚɡɚ, ɬɹɠɟɥɵɯ ɭɝɥɟɜɨɞɨɪɨɞɨɜ, ɚɡɨɬɚ, ɫɟɪɨɜɨɞɨ-
ɪɨɞɚ ɢ ɜɨɞɨɪɨɞɚ. ɗɬɢ ɝɚɡɵ ɨɛɪɚɡɭɸɬɫɹ ɜ ɩɪɨɰɟɫɫɟ ɩɪɟ-
ɜɪɚɳɟɧɢɹ ɪɚɫɬɢɬɟɥɶɧɨɝɨ ɦɚɬɟɪɢɚɥɚ ɜ ɬɨɪɮ, ɭɝɨɥɶ,
ɫɥɚɧɟɰ ɜ ɩɟɪɢɨɞ ɢɯ ɦɟɬɚɦɨɪɮɢɡɦɚ. ɇɚɥɢɱɢɟ ɦɟɬɚɧɚ ɜ
ɪɭɞɧɢɱɧɨɦ ɝɚɡɟ ɜ ɨɩɪɟɞɟɥɟɧɧɵɯ ɤɨɧɰɟɧɬɪɚɰɢɹɯ ɩɪɟɞ-
ɫɬɚɜɥɹɟɬ ɛɨɥɶɲɭɸ ɨɩɚɫɧɨɫɬɶ, ɬɚɤ ɤɚɤ ɫ ɜɨɡɞɭɯɨɦ ɨɧ ɨɛ-
ɪɚɡɭɟɬ ɜɡɪɵɜɨɨɩɚɫɧɭɸ ɫɦɟɫɶ.

ɉɥɚɫɬɵ ɭɝɥɹ ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ ɧɟɨɞɧɨɪɨɞɧɨɟ
ɬɪɟɳɢɧɨɜɚɬɨ-ɩɨɪɢɫɬɨɟ ɬɟɥɨ. Ɋɚɡɦɟɪɵ ɩɭɫɬɨɬ ɤɨɥɟɛɥɸɬ-
ɫɹ ɨɬ ɧɟɫɤɨɥɶɤɢɯ ɚɧɝɫɬɪɟɦ ɞɨ ɦɢɥɥɢɦɟɬɪɨɜ. ȼ ɷɬɢɯ ɩɭɫ-
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ɬɨɬɚɯ ɫɨɞɟɪɠɢɬɫɹ ɨɫɧɨɜɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɦɟɬɚɧɚ, ɨɧ ɬɚɤ-
ɠɟ ɧɚɯɨɞɢɬɶɫɹ ɜ ɩɥɚɫɬɚɯ ɢ ɜ ɫɨɪɛɢɪɨɜɚɧɧɨɦ ɫɨɫɬɨɹɧɢɢ.

Ɍɪɟɳɢɧɵ, ɦɚɤɪɨ- ɢ ɦɢɤɪɨɩɨɪɵ ɜ ɭɝɨɥɶɧɨɦ ɩɥɚɫɬɟ
ɫɨɟɞɢɧɹɸɬɫɹ ɦɟɠɞɭ ɫɨɛɨɣ, ɚ ɬɚɤɠɟ ɫ ɨɩɨɪɚɦɢ ɢ ɬɪɟ-
ɳɢɧɚɦɢ ɜ ɨɤɪɭɠɚɸɳɢɯ ɩɨɪɨɞɚɯ ɥɢɲɶ ɜ ɩɪɟɞɟɥɚɯ
ɫɪɚɜɧɢɬɟɥɶɧɨ ɨɝɪɚɧɢɱɟɧɧɵɯ ɢ ɪɚɡɧɵɯ ɩɨ ɪɚɡɦɟɪɚɦ
ɭɱɚɫɬɤɨɜ, ɨɛɪɚɡɭɹ ɪɚɡɥɢɱɧɵɟ ɩɨ ɨɛɴɟɦɚɦ ɢɡɨɥɢɪɨ-
ɜɚɧɧɵɟ ɞɪɭɝ ɨɬ ɞɪɭɝɚ ɩɪɨɫɬɪɚɧɫɬɜɚ ɞɥɹ ɫɜɨɛɨɞɧɨɝɨ
ɝɚɡɚ, ɯɚɨɬɢɱɟɫɤɢ ɪɚɡɛɪɨɫɚɧɧɵɟ ɩɨ ɜɫɟɦ ɧɚɩɪɚɜɥɟɧɢɹɦ
ɭɝɨɥɶɧɨɝɨ ɩɥɚɫɬɚ.

Ʉɨɥɢɱɟɫɬɜɨ ɡɚɤɥɸɱɟɧɧɨɝɨ ɜ ɷɬɢɯ ɩɪɨɫɬɪɚɧɫɬɜɚɯ
ɝɚɡɚ ɡɚɜɢɫɢɬ ɨɬ ɫɬɟɩɟɧɢ ɦɟɬɚɦɨɪɮɢɡɦɚ ɭɝɥɹ, ɨɩɪɟɞɟ-
ɥɹɸɳɟɝɨ ɨɛɳɟɟ ɤɨɥɢɱɟɫɬɜɨ ɨɛɪɚɡɨɜɚɜɲɟɝɨɫɹ ɝɚɡɚ ɜ
ɩɟɪɢɨɞ ɮɨɪɦɢɪɨɜɚɧɢɹ ɩɥɚɫɬɚ, ɢ ɝɚɡɨɩɪɨɧɢɰɚɟɦɨɫɬɢ
ɨɤɪɭɠɚɸɳɟɣ ɞɚɧɧɭɸ ɟɦɤɨɫɬɶ ɫɪɟɞɵ, ɤɨɬɨɪɚɹ ɩɪɢ
ɩɪɨɱɢɯ ɨɞɢɧɚɤɨɜɵɯ ɭɫɥɨɜɢɹɯ, ɬɟɦ ɦɟɧɶɲɟ, ɱɟɦ
ɛɨɥɶɲɟ ɝɥɭɛɢɧɚ ɨɬ ɩɨɜɟɪɯɧɨɫɬɢ ɡɟɦɥɢ.

ȼ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɫɨɩɪɨɬɢɜɥɹɟɦɨɫɬɢ ɨɤɪɭɠɚɸɳɟɣ
ɫɪɟɞɵ, ɨɛɴɟɦɚ ɷɬɢɯ ɩɪɨɫɬɪɚɧɫɬɜ ɢ ɤɨɥɢɱɟɫɬɜɚ ɩɨɫɬɭ-
ɩɚɸɳɟɝɨ ɜ ɧɢɯ ɝɚɡɚ ɜ ɤɚɠɞɨɦ ɢɡ ɧɢɯ ɫɨɡɞɚɜɚɥɨɫɶ ɨɩ-
ɪɟɞɟɥɟɧɧɨɟ ɝɚɡɨɜɨɟ ɞɚɜɥɟɧɢɟ, ɨɛɪɚɡɭɹ ɪɚɡɧɵɟ ɫɨɨɬ-
ɧɨɲɟɧɢɹ ɦɟɠɞɭ ɤɨɥɢɱɟɫɬɜɚɦɢ ɝɚɡɚ ɜ ɫɨɪɛɢɪɨɜɚɧɧɨɦ
ɢ ɫɜɨɛɨɞɧɨɦ ɫɨɫɬɨɹɧɢɹɯ.

ɋɜɢɞɟɬɟɥɶɫɬɜɨɦ ɷɬɨɝɨ ɹɜɥɹɟɬɫɹ, ɜ ɱɚɫɬɧɨɫɬɢ, ɬɨ,
ɱɬɨ ɜ ɫɤɜɚɠɢɧɚɯ, ɩɪɨɛɭɪɟɧɧɵɯ ɧɚ ɪɚɡɥɢɱɧɵɯ ɝɥɭɛɢɧɚɯ
ɧɚ ɧɟɛɨɥɶɲɢɯ ɞɪɭɝ ɨɬ ɞɪɭɝɚ ɪɚɫɫɬɨɹɧɢɹɯ, ɧɢɤɨɝɞɚ ɧɟ
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ɧɚɛɥɸɞɚɥɨɫɶ ɨɞɢɧɚɤɨɜɨɝɨ ɞɚɜɥɟɧɢɹ ɝɚɡɚ. Ɉɩɵɬɵ ɩɨɤɚ-
ɡɵɜɚɸɬ, ɱɬɨ ɫɤɜɚɠɢɧɵ ɢɦɟɸɬ ɜɟɫɶɦɚ ɨɝɪɚɧɢɱɟɧɧɭɸ
ɫɮɟɪɭ ɞɟɣɫɬɜɢɹ, ɚ ɜɵɞɟɥɟɧɢɟ ɝɚɡɚ ɢɡ ɧɢɯ ɯɚɪɚɤɬɟɪɢɡɭ-
ɟɬɫɹ ɬɚɤ ɠɟ, ɤɚɤ ɢ ɢɡ ɨɛɧɚɠɟɧɧɵɯ ɩɨɜɟɪɯɧɨɫɬɟɣ ɩɥɚɫɬɚ
ɢ ɪɚɡɪɭɲɟɧɧɨɝɨ ɭɝɥɹ – ɡɚɬɭɯɚɸɳɢɦɢ ɤɪɢɜɵɦɢ (ɪɢɫ. 1). 
ɂ ɡɚ ɜɪɟɦɹ ɢɯ ɞɟɣɫɬɜɢɹ ɢɡ ɤɚɠɞɨɣ ɫɤɜɚɠɢɧɵ ɜɵɞɟɥɹ-
ɟɬɫɹ ɪɚɡɥɢɱɧɨɟ ɨɝɪɚɧɢɱɟɧɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɦɟɬɚɧɚ. Ɉ
ɧɟɪɚɜɧɨɦɟɪɧɨɫɬɢ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɦɟɬɚɧɚ ɜ ɦɟɫɬɨɪɨɠ-
ɞɟɧɢɹɯ ɭɝɥɹ ɝɨɜɨɪɢɬ ɢɯ ɮɚɤɬɢɱɟɫɤɚɹ ɝɚɡɨɧɨɫɧɨɫɬɶ. ɇɚ
ɲɚɯɬɚɯ Ⱦɨɧɛɚɫɫɚ ɦɟɬɚɧɨɧɨɫɬɧɨɫɬɶ ɭɝɨɥɶɧɨɝɨ ɩɥɚɫɬɚ,
ɩɨ ɦɟɪɟ ɭɝɥɭɛɥɟɧɢɹ ɝɨɪɧɵɯ ɪɚɛɨɬ, ɜɧɚɱɚɥɟ ɜɨɡɪɚɫɬɚɟɬ
ɞɨ 35–45 ɦ3/m, ɚ ɡɚɬɟɦ, ɫ ɞɚɥɶɧɟɣɲɢɦ ɭɝɥɭɛɥɟɧɢɟɦ,
ɫɧɢɠɚɟɬɫɹ ɞɨ 5–10 ɦ3/m ɢ ɦɟɧɟɟ [1].  

Ƚɨɪɸɱɢɟ ɫɥɚɧɰɵ – ɷɬɨ ɫɚɦɨɫɬɨɹɬɟɥɶɧɚɹ ɜɟɬɜɶ
ɤɥɚɫɫɚ ɤɚɭɫɬɨɛɢɨɥɢɬɨɜ (ɝɨɪɸɱɢɯ ɢɫɤɨɩɚɟɦɵɯ), ɤɟɪɨ-
ɝɟɧɫɨɞɟɪɠɚɳɚɹ ɩɨɪɨɞɚ, ɤɨɬɨɪɚɹ ɩɨ ɩɪɢɪɨɞɟ ɨɛɪɚɡɨ-
ɜɚɧɢɹ ɨɬɥɢɱɧɚ ɨɬ ɜɫɟɯ ɢɡɜɟɫɬɧɵɯ ɬɜɟɪɞɵɯ ɝɨɪɸɱɢɯ
ɢɫɤɨɩɚɟɦɵɯ.

Ɉɪɝɚɧɢɱɟɫɤɚɹ ɱɚɫɬɶ ɝɨɪɸɱɢɯ ɫɥɚɧɰɟɜ ɢɦɟɟɬ ɫɩɟ-
ɰɢɮɢɱɟɫɤɨɟ ɧɚɡɜɚɧɢɟ – ɤɟɪɨɝɟɧ-ɫɚɩɪɨɩɟɥɟɜɨɝɨ ɢɥɢ
ɝɭɦɭɫɨ-ɫɚɩɪɨɩɟɥɟɜɨɝɨ ɫɨɫɬɚɜɚ, ɪɚɜɧɨɦɟɪɧɨ ɪɚɫɩɪɟ-
ɞɟɥɟɧɧɨɝɨ ɜ ɦɢɧɟɪɚɥɶɧɨɣ ɦɚɫɫɟ ɫɢɥɢɤɚɬɧɨɝɨ, ɚɥɸɦɨ-
ɫɢɥɢɤɚɬɧɨɝɨ ɢɥɢ ɤɚɪɛɨɧɚɬɧɨɝɨ ɫɨɫɬɚɜɚ. Ɉɬ ɢɫɤɨɩɚɟ-
ɦɨɝɨ ɭɝɥɹ ɷɬɢ ɫɥɚɧɰɵ ɨɬɥɢɱɚɸɬɫɹ ɛɨɥɟɟ ɜɵɫɨɤɨɣ
ɡɨɥɶɧɨɫɬɶɸ, ɚ ɬɚɤɠɟ ɛɨɥɶɲɟɣ ɛɢɬɭɦɢɧɨɡɧɨɫɬɶɸ. ɉɪɢ
ɬɟɪɦɢɱɟɫɤɨɣ ɩɟɪɟɪɚɛɨɬɤɟ ɨɛɪɚɡɭɸɬ ɫɦɨɥɭ, ɝɚɡ ɢ
ɡɨɥɶɧɵɣ ɨɫɬɚɬɨɤ.

Ƚɨɪɸɱɢɟ ɫɥɚɧɰɵ, ɤɚɤ ɬɜɟɪɞɨɟ ɤɨɦɩɥɟɤɫɧɨɟ ɨɪɝɚ-
ɧɨɦɢɧɟɪɚɥɶɧɨɟ ɩɨɥɟɡɧɨɟ ɢɫɤɨɩɚɟɦɨɟ, ɢɫɩɨɥɶɡɭɸɬɫɹ
ɞɥɹ ɫɠɢɝɚɧɢɹ ɜ ɬɨɩɤɚɯ ɤɨɬɥɨɜ ɢ ɜ ɤɚɱɟɫɬɜɟ ɯɢɦɢɱɟ-
ɫɤɨɝɨ ɫɵɪɶɹ. Ɇɢɧɟɪɚɥɶɧɚɹ ɦɚɫɫɚ ɝɨɪɸɱɢɯ ɫɥɚɧɰɟɜ ɩɨ
ɫɜɨɟɦɭ ɯɢɦɢɱɟɫɤɨɦɭ ɫɨɫɬɚɜɭ ɩɪɢɝɨɞɧɚ ɞɥɹ ɩɪɨɢɡɜɨɞ-
ɫɬɜɚ ɪɚɡɥɢɱɧɵɯ ɫɬɪɨɢɬɟɥɶɧɵɯ ɦɚɬɟɪɢɚɥɨɜ.
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Ɂɚɩɚɫɵ ɝɨɪɸɱɢɯ ɫɥɚɧɰɟɜ ɜ ɍɤɪɚɢɧɟ ɞɨɫɬɚɬɨɱɧɨ
ɜɟɥɢɤɢ. Ɋɚɡɜɟɞɚɧɵ ɫɥɚɧɰɟɜɵɟ ɦɟɫɬɨɪɨɠɞɟɧɢɹ ɜ
Ⱦɧɟɩɪɨɜɫɤɨ-Ⱦɨɧɟɰɤɨɣ ɜɩɚɞɢɧɟ, ɧɚ ɝɪɚɧɢɰɟ ɏɚɪɶɤɨɜ-
ɫɤɨɣ ɢ Ⱦɨɧɟɰɤɨɣ ɨɛɥɚɫɬɟɣ. ɇɚ ɨɛɲɢɪɧɨɣ ɩɥɨɳɚɞɢ
ɭɤɪɚɢɧɫɤɢɯ Ʉɚɪɩɚɬ ɪɚɫɩɪɨɫɬɪɚɧɟɧɵ ɦɟɥɢɧɢɬɨɜɵɟ
ɫɥɚɧɰɵ, ɫɨɞɟɪɠɚɳɢɟ ɩɪɢɦɟɪɧɨ 15–20 ɦɥɪɞ ɬ. ɫɦɨɥɢ-
ɫɬɵɯ ɢ ɝɚɡɨɜɵɯ ɫɨɫɬɚɜɥɹɸɳɢɯ. ȼ ɐɟɧɬɪɚɥɶɧɨɣ ɱɚɫɬɢ
ɍɤɪɚɢɧɵ ɪɚɡɜɟɞɟɧɵ ɝɨɪɸɱɢɟ ɫɥɚɧɰɵ Ȼɨɥɬɵɲɫɤɨɝɨ
ɦɟɫɬɨɪɨɠɞɟɧɢɹ ɫ ɡɚɩɚɫɚɦɢ ɫɥɚɧɰɚ 4–5 ɦɥɪɞ ɬ. ɉɥɨ-
ɳɚɞɶ ɦɟɫɬɨɪɨɠɞɟɧɢɹ ɢɦɟɟɬ ɮɨɪɦɭ ɤɪɭɝɚ ɞɢɚɦɟɬɪɨɦ
20–30 ɤɦ, ɡɚɥɟɝɚɟɬ ɧɚ ɝɥɭɛɢɧɟ 230–280 ɦ.

ɉɪɢ ɪɚɡɜɟɞɤɟ ɦɟɫɬɨɪɨɠɞɟɧɢɹ ɜɫɤɪɵɬɨ ɲɟɫɬɶ ɩɥɚ-
ɫɬɨɜ ɤɨɧɞɢɰɢɨɧɧɵɯ ɩɨ ɤɚɱɟɫɬɜɭ ɝɨɪɸɱɢɯ ɫɥɚɧɰɟɜ,
ɪɚɡɞɟɥɟɧɧɵɯ ɩɪɨɫɥɨɹɦɢ ɩɨɪɨɞɵ ɦɨɳɧɨɫɬɶɸ 3–15 ɦ.
ɋɨɞɟɪɠɚɳɟɟɫɹ ɜ ɧɢɯ ɨɪɝɚɧɢɱɟɫɤɨɟ ɜɟɳɟɫɬɜɨ (ɤɟɪɨ-
ɝɟɧ) ɩɪɢ ɫɝɨɪɚɧɢɢ ɜɵɞɟɥɹɟɬ ɬɟɩɥɨɬɭ ɢ ɥɟɝɤɨ ɩɨɞɞɚɟɬ-
ɫɹ ɬɟɪɦɢɱɟɫɤɨɦɭ ɪɚɡɥɨɠɟɧɢɸ ɫ ɜɵɞɟɥɟɧɢɟɦ ɩɨɜɵ-
ɲɟɧɧɨɝɨ ɤɨɥɢɱɟɫɬɜɚ ɠɢɞɤɢɯ ɩɪɨɞɭɤɬɨɜ (ɫɦɨɥ) ɢ
ɜɵɫɨɤɨɤɚɥɨɪɢɣɧɨɝɨ ɝɚɡɚ. Ɍɟɩɥɨɬɚ ɫɝɨɪɚɧɢɹ ɝɨɪɸɱɢɯ
ɫɥɚɧɰɟɜ ɤɨɥɟɛɥɟɬɫɹ ɜ ɩɪɟɞɟɥɚɯ 10–16 ɆȾɠ/ɤɝ.

Ƚɨɪɸɱɢɟ ɫɥɚɧɰɵ ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ ɩɪɚɤɬɢɱɟɫɤɢ
ɧɟɩɪɨɧɢɰɚɟɦɭɸ ɩɨɪɨɞɭ, ɩɨɷɬɨɦɭ ɥɸɛɵɟ ɜɧɭɬɪɢɩɥɚɫɬɨ-
ɜɵɟ ɦɟɬɨɞɵ ɢɯ ɪɚɡɪɚɛɨɬɤɢ ɬɪɟɛɭɸɬ, ɩɪɟɠɞɟ ɜɫɟɝɨ, ɫɨɡ-
ɞɚɧɢɹ ɜ ɩɥɚɫɬɟ ɢɫɤɭɫɫɬɜɟɧɧɨɣ ɬɪɟɳɢɧɨɜɚɬɨɫɬɢ. ɋɢɫɬɟ-
ɦɚ ɬɪɟɳɢɧ ɞɨɥɠɧɚ ɛɵɬɶ ɞɨɫɬɚɬɨɱɧɨ ɢɧɬɟɧɫɢɜɧɨɣ,
ɱɬɨɛɵ ɨɯɜɚɬ ɨɛɴɟɤɬɚ ɜɨɡɞɟɣɫɬɜɢɹ ɛɵɥ ɫɭɳɟɫɬɜɟɧɧɵɦ.

ɋɟɝɨɞɧɹ ɛɨɥɶɲɢɧɫɬɜɭ ɫɩɟɰɢɚɥɢɫɬɨɜ ɹɫɧɨ, ɱɬɨ ɢɫ-
ɩɨɥɶɡɨɜɚɧɢɟ ɜ ɭɝɨɥɶɧɨɣ ɢ ɫɥɚɧɰɟɜɨɣ ɷɧɟɪɝɟɬɢɤɟ ɬɪɚ-
ɞɢɰɢɨɧɧɵɯ ɦɟɬɨɞɨɜ ɩɨɞɝɨɬɨɜɤɢ ɢ ɫɠɢɝɚɧɢɹ ɬɨɩɥɢɜɚ
ɜ ɬɨɩɤɚɯ ɤɨɬɥɨɜ ɧɟ ɩɨɡɜɨɥɹɟɬ ɞɨɛɢɬɶɫɹ ɫɭɳɟɫɬɜɟɧɧɨ-
ɝɨ ɩɪɨɝɪɟɫɫɚ. ɇɟɨɛɯɨɞɢɦɵ ɩɨɢɫɤɢ ɧɨɜɵɯ ɧɟɬɪɚɞɢɰɢ-
ɨɧɧɵɯ ɝɟɨɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɦɟɬɨɞɨɜ ɞɨɛɵɱɢ ɭɝɨɥɶɧɨ-
ɝɨ ɦɟɬɚɧɚ ɢ ɫɥɚɧɰɟɜɨɝɨ ɝɚɡɚ.

Ɋɚɡɪɚɛɨɬɤɚ ɢ ɜɧɟɞɪɟɧɢɟ ɬɚɤɢɯ ɦɟɬɨɞɨɜ ɨɛɟɫɩɟɱɢɬ
ɪɟɲɟɧɢɟ ɝɥɚɜɧɵɯ ɩɪɨɛɥɟɦ ɷɧɟɪɝɟɬɢɤɢ ɍɤɪɚɢɧɵ ɢ ɫɨ-
ɫɬɚɜɢɬ ɨɫɧɨɜɭ ɧɨɜɵɯ ɬɟɯɧɨɥɨɝɢɣ, ɫɩɨɫɨɛɧɵɯ ɩɟɪɟ-
ɜɟɫɬɢ ɷɧɟɪɝɟɬɢɱɟɫɤɨɟ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɭɝɥɹ ɢ ɫɥɚɧɰɚ ɧɚ
ɤɚɱɟɫɬɜɟɧɧɨ ɛɨɥɟɟ ɜɵɫɨɤɢɣ ɭɪɨɜɟɧɶ.

Ɉɞɧɢɦ ɢɡ ɜɚɠɧɟɣɲɢɯ ɷɥɟɦɟɧɬɨɜ ɬɟɯɧɨɥɨɝɢɢ ɞɨ-
ɛɵɱɢ ɦɟɬɚɧɚ ɢɡ ɭɝɨɥɶɧɵɯ ɢ ɫɥɚɧɰɟɜɵɯ ɩɥɚɫɬɨɜ ɹɜɥɹ-
ɟɬɫɹ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɟ ɪɵɯɥɟɧɢɟ ɩɪɨɞɭɤɬɢɜɧɨɝɨ ɩɨ-
ɪɨɞɧɨɝɨ ɦɚɫɫɢɜɚ, ɱɬɨ ɩɪɟɞɨɫɬɚɜɥɹɟɬ ɜɨɡɦɨɠɧɨɫɬɶ
ɢɧɬɟɧɫɢɮɢɤɚɰɢɢ ɝɨɪɧɵɯ ɪɚɛɨɬ, ɜɧɟɞɪɟɧɢɟ ɰɢɤɥɢɱ-
ɧɵɯ ɢ ɰɢɤɥɢɱɧɨ-ɩɨɬɨɱɧɵɯ ɬɟɯɧɨɥɨɝɢɣ ɩɨɜɵɲɟɧɢɹ
ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢ ɭɥɭɱɲɟɧɢɹ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɯ
ɩɨɤɚɡɚɬɟɥɟɣ ɢɡɜɥɟɱɟɧɢɹ ɦɟɬɚɧɚ.

ȼ ɇɚɰɢɨɧɚɥɶɧɨɦ ɝɨɪɧɨɦ ɭɧɢɜɟɪɫɢɬɟɬɟ ɪɚɡɪɚɛɨɬɚɧɚ
ɝɟɨɬɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɫɯɟɦɚ ɝɚɡɢɮɢɤɚɰɢɢ ɭɝɨɥɶɧɵɯ ɢ
ɫɥɚɧɰɟɜɵɯ ɩɥɚɫɬɨɜ ɩɭɬɟɦ ɜɧɟɞɪɟɧɢɹ ɧɨɜɵɯ ɬɟɯɧɢɱɟ-
ɫɤɢɯ ɪɟɲɟɧɢɣ, ɩɨɡɜɨɥɹɸɳɚɹ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɢɡ ɩɥɚ-
ɫɬɚ ɞɨɛɵɜɚɬɶ ɟɫɬɟɫɬɜɟɧɧɵɣ ɦɟɬɚɧ ɢ ɢɫɤɭɫɫɬɜɟɧɧɵɣ ɝɟ-
ɧɟɪɚɬɨɪɧɵɣ ɝɚɡ. Ɍɟɯɧɨɥɨɝɢɱɟɫɤɢɣ ɩɪɨɰɟɫɫ ɢɡɜɥɟɱɟɧɢɹ
ɝɚɡɨɨɛɪɚɡɧɨɝɨ ɬɨɩɥɢɜɚ ɫɨɫɬɨɢɬ ɢɡ ɞɜɭɯ ɫɬɚɞɢɣ. ɉɟɪɜɚɹ
ɫɬɚɞɢɹ – ɡɚɛɥɚɝɨɜɪɟɦɟɧɧɚɹ ɩɨɞɝɨɬɨɜɤɚ ɩɨɥɹ ɝɚɡɢɮɢɤɚ-
ɰɢɢ ɧɚɩɪɚɜɥɟɧɧɵɦɢ ɫɤɜɚɠɢɧɚɦɢ ɢ ɞɨɛɵɱɚ ɦɟɬɚɧɚ, ɟɝɨ
ɩɨɫɥɟɞɭɸɳɚɹ ɩɟɪɟɪɚɛɨɬɤɚ ɜ ɤɨɧɟɱɧɵɣ (ɩɨɥɟɡɧɵɣ)
ɩɪɨɞɭɤɬ. ȼɬɨɪɚɹ ɫɬɚɞɢɹ ɪɚɡɪɚɛɨɬɤɢ ɦɚɫɫɢɜɚ – ɷɬɨ ɫɨɛ-
ɫɬɜɟɧɧɨ ɝɚɡɢɮɢɤɚɰɢɹ ɭɝɨɥɶɧɨɝɨ ɢɥɢ ɫɥɚɧɰɟɜɨɝɨ ɩɥɚɫɬɚ
ɱɟɪɟɡ ɷɬɢ ɠɟ ɧɚɩɪɚɜɥɟɧɧɵɟ ɫɤɜɚɠɢɧɵ.

ɂɡɜɥɟɱɟɧɢɟ ɦɟɬɚɧɚ ɪɟɚɥɢɡɭɟɬɫɹ ɜ ɫɥɟɞɭɸɳɢɯ ɜɚ-
ɪɢɚɧɬɚɯ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɫɯɟɦ:

– ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɦɟɬɨɞɚ ɝɢɞɪɨɪɚɡɪɵɜɚ ɧɟɪɚɡɝɪɭ-
ɠɟɧɧɵɯ ɭɝɨɥɶɧɵɯ ɢ ɫɥɚɧɰɟɜɵɯ ɩɥɚɫɬɨɜ ɫ ɩɨɫɥɟɞɭɸ-
ɳɢɦ ɪɟɝɭɥɢɪɨɜɚɧɢɟɦ ɞɟɛɢɬɚ ɦɟɬɚɧɚ ɩɭɬɟɦ ɪɟɜɟɪɫɢ-
ɪɨɜɚɧɢɹ ɫɤɜɚɠɢɧɚɦɢ ɢ ɪɚɡɥɢɱɧɵɦɢ ɦɟɪɨɩɪɢɹɬɢɹɦɢ
ɩɨ ɢɧɬɟɧɫɢɮɢɤɚɰɢɢ ɝɚɡɨɨɬɞɚɱɢ ɩɥɚɫɬɨɜ. Ɉɩɪɟɞɟ-
ɥɹɸɳɟɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɨɣ ɝɢɞɪɨɞɢɧɚɦɢɱɟɫɤɨɝɨ ɜɡɚɢ-
ɦɨɞɟɣɫɬɜɢɹ ɫɤɜɚɠɢɧɵ ɢ ɦɚɫɫɢɜɚ ɹɜɥɹɟɬɫɹ ɮɢɥɶɬɪɚ-
ɰɢɨɧɧɚɹ ɩɪɨɧɢɰɚɟɦɨɫɬɶ ɩɨɫɥɟɞɧɟɝɨ, ɤɨɬɨɪɚɹ, ɜ ɫɢɥɭ
ɪɹɞɚ ɩɪɢɱɢɧ, ɫɜɹɡɚɧɧɵɯ ɫ ɝɟɨɥɨɝɢɱɟɫɤɨɣ ɢɫɬɨɪɢɟɣ
ɦɟɫɬɨɪɨɠɞɟɧɢɹ, ɩɨɞɝɨɬɨɜɤɨɣ ɦɟɫɬɨɪɨɠɞɟɧɢɹ ɤ ɷɤɫ-
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ɩɥɭɚɬɚɰɢɢ ɢ
ɪɚɡɪɚɛɨɬɤɨɣ
ɛɭɟɦɨɣ ɜɵɫɨ

– ɢɫɩɨɥɶ
ɤɚɰɢɢ ɞɨɛɵɱ
ɢɦɩɭɥɶɫɧɚɹ
ɨɛɪɚɛɨɬɤɚ ɪ

Ɍɚɤɚɹ ɞ
ɨɩɬɢɦɚɥɶɧɵ
ɩɨɞɡɟɦɧɨɣ ɝ
ɜɪɟɦɟɧɢ ɩɪɨ
ɢɡ ɬɪɟɳɢɧɧ
ɝɢɞɪɨɪɚɡɪɵɜ
ɡɨɜɚɧɢɹ ɩɨɞ
ɤɭɫɫɬɜɟɧɧɨɝ

. 2. 

:1 –

4,4’ – 

;
; 7 

8 – 
9 – 
10 – 

-

ɢ ɟɝɨ ɩɨɫɥɟɞ
ɣ, ɦɨɠɟɬ ɨɤɚɡ
ɨɤɨɣ ɩɪɨɞɭɤɬ
ɶɡɨɜɚɧɢɟ ɮɢɡ
ɱɢ ɦɟɬɚɧɚ: ɬɨ
, ɷɥɟɤɬɪɨɦɚɝ
ɚɡɪɚɛɚɬɵɜɚɟɦ
ɞɜɭɯɫɬɚɞɢɣɧɚ
ɵɣ ɪɟɠɢɦ ɢɡ
ɝɚɡɢɮɢɤɚɰɢɢ
ɨɰɟɫɫɨɜ ɞɨɛɵ
ɧɨɝɨ ɩɭɫɬɨɬɧ
ɜɨɦ ɩɥɚɫɬɚ, ɢ
ɞɝɨɬɨɜɥɟɧɧɨɝ
ɝɨ ɝɟɧɟɪɚɬɨɪɧ

–
-

; 6
7’ – 
–

; 12 – 

ɞɭɸɳɟɣ ɝɟɨ
ɡɚɬɶɫɹ ɡɧɚɱɢɬ
ɬɢɜɧɨɫɬɢ ɫɢɫ
ɡɢɱɟɫɤɢɯ ɦɟɬ
ɨɪɩɟɞɢɪɨɜɚɧ
ɝɧɢɬɧɚɹ, ɷɥɟ
ɦɨɝɨ ɦɚɫɫɢɜɚ
ɚɹ ɬɟɯɧɨɥɨɝɢ
ɡɜɥɟɱɟɧɢɹ ɦ
ɢ ɩɥɚɫɬɨɜ ɩɪ
ɵɱɢ ɦɟɬɚɧɚ (
ɧɨɝɨ ɦɚɫɫɢɜɚ
ɢ ɞɚɥɶɧɟɣɲɟɝ
ɝɨ ɭɱɚɫɬɤɚ ɫ
ɧɨɝɨ ɝɚɡɚ (ɪɢɫ

; 2,2

-

6 – 

 (

ɬɟɯɧɨɥɨɝɢɱɟɫ
ɬɟɥɶɧɨ ɧɢɠɟ
ɬɟɦɵ;
ɨɞɨɜ ɢɧɬɟɧɫɢ
ɢɟ, ɝɢɞɪɨɩɨɞ
ɟɤɬɪɨɫɬɚɬɢɱɟ
ɚ.
ɢɹ ɨɛɟɫɩɟɱɢ
ɟɬɚɧɚ ɢ ɝɚɡɚ
ɢ ɪɚɡɧɟɫɟɧɢɢ

(ɫɥɚɧɰɟɜɨɝɨ ɝ
ɚ, ɨɛɪɚɡɨɜɚɧɧ
ɝɨ ɩɨɥɧɨɝɨ ɜ
ɩɨɥɭɱɟɧɢɟɦ
ɫ. 2). 

2’ – 
; 3,

;5,5’ –

; 11 – 
); 13 – 

; 14 – 

ɫɤɨɣ
ɬɪɟ-

ɢɮɢ-
ɞɪɭɛ,
ɟɫɤɚɹ

ɢɜɚɟɬ
ɚ ɨɬ
ɢ ɜɨ
ɝɚɡɚ)
ɧɨɝɨ
ɜɵɝɚ-
ɦ ɢɫ-

-

3’ –
;

-
;
;
;
-
-

ɇ
ɩɥɚ
ɬ.ɟ.
ɜɟɫɬ
ɧɨɣ
ɞɭɯ
ɪɚɡɝ
ɝɟɧɟ
ɝɚɡɨ
ɍɝɨ
ɪɚɬɧ
ɝɪɚɧ
ɧɨɝɨ

ȼ
ɧɚɸ
ɧɟɪ
2’, 3
ɨɫɭɳ
(ɫɥɚ
ɩɚɪ
ɡɨɧɟ
ɬɪɟɳ

Ƚ
ɧɚɢ
ɪɚɰ
ɩɨɡɜ
ɞɚɸ
ɫɥɟɞ
ɧɢɸ

ɋ
ɩɨɞ
ɱɟɫɤ
ɬɟ ɱ
ɳɢɧ
ɩɥɚ

ɝɞɟ
ɩɥɚ
ɳɟɣ
ɩɚɞ

Ⱦ
ɧɵ ɢ
15 Ɇ
ɫɹ ɭ
ɡɨɧɬ
ɞɥɹ

ȼ
ɡɨɧɵ
ɠɢɞ
(ɪɢɫ

I
ɟɬɫɹ
ɬɪɟɳ

I
ɪɚɫɲ
ɞɵ;

ɇɚɱɢɧɚɸɬ ɪɚ
ɫɬɚ ɫ ɩɪɟɞɵɞ
ɫɨ ɜɬɨɪɨɣ ɫɬ
ɬɧɵɦɢ ɦɟɬɨɞ
ɣ ɧɚɩɪɚɜɥɟɧɧ
, ɤɢɫɥɨɪɨɞ,
ɝɨɪɚɟɬɫɹ ɜ ɡɨ
ɟɪɚɬɨɪɧɵɣ ɝɚ
ɨɨɬɜɨɞɹɳɢɦ
ɨɥɶɧɵɣ ɢɥɢ ɫ
ɧɵɦ ɯɨɞɨɦ ɨ
ɧɢɰɵ ɝɚɡɢɮɢ
ɨ ɝɚɡɨɝɟɧɟɪɚɬ
ȼ ɩɪɨɰɟɫɫɟ
ɸɬ ɩɨɞɝɨɬɨɜɤ
ɚɬɨɪɚ 7’. Ⱦɥɹ
3’ ɢ ɤɪɢɜɨɥɢ
ɳɟɫɬɜɥɹɸɬ
ɚɧɰɟɜɨɝɨ) ɩɥ
ɚɦɟɬɪɨɜ ɩɪɢ
ɟ ɩɨɞɡɟɦɧɨɝɨ
ɳɢɧɨɜɚɬɨɫɬɢ
Ƚɢɞɪɚɜɥɢɱɟɫ
ɛɨɥɟɟ ɷɮɮɟɤ
ɢɨɧɧɵɯ ɤɚɧɚ
ɜɨɥɹɟɬ ɫɨɡɞɚ
ɸɳɢɟ ɜɵɫɨɤɨ
ɞɨɜɚɬɟɥɶɧɨ,
ɸ ɩɪɢɬɨɤɚ ɦɟɬ
ɋɭɳɧɨɫɬɶ ȽɊ
ɞ ɜɵɫɨɤɢɦ ɞɚ
ɤɨɟ ɜ 1,5–3 ɪ
ɱɟɝɨ ɜ ɩɥɚɫɬ
ɧɵ ɢɥɢ ɨɛɪɚɡ
ɫɬɚ ɨɩɪɟɞɟɥɹ

Pp =

H – ɝɥɭɛɢɧɚ
ɫɬɚ, ɦ; Ȗ  –
ɣ ɬɨɥɳɢ ɩɨɪ
ɟɧɢɹ, ɦ/ɫ2.
Ⱦɚɜɥɟɧɢɟ ɪɚɡ
ɢ ɩɥɚɫɬɨɜɨɝɨ
Ɇɉɚ ɩɪɢ ɇ ɞ
ɭɜɟɥɢɱɟɧɢɟ ɡɧ
ɬɚɥɶɧɨɝɨ ɪɚɡ
ɬɟɯ ɠɟ ɝɥɭɛɢ
ȼ ɩɟɪɢɨɞ ɡɚɤ
ɵ (I, II. III),
ɞɤɨɫɬɢ (Q) ɢ
ɫ. 3): 
I ɡɨɧɚ – ɞɚɜɥ
ɹ ɦɟɞɥɟɧɧɨ. ȼ
ɳɢɧɚɦ ɛɟɡ ɧɚ
II ɡɨɧɚ – ɧɚ
ɲɢɪɟɧɢɟ ɬɪɟ

ɚɡɪɚɛɨɬɤɭ ɫɥ
ɞɭɳɟɝɨ ɩɨɞɡɟ
ɬɚɞɢɢ [2]. ȼ ɡ
ɞɚɦɢ ɪɚɡɠɢɝɚ
ɨɣ ɫɤɜɚɠɢɧɟ
ɩɚɪ), ɭɝɨɥɶ

ɨɧɟ 5, ɚ ɨɛɪɚɡ
ɚɡ ɜ ɤɚɧɚɥɟ ɝ
ɛɨɤɨɜɵɦ ɧɚɩ
ɫɥɚɧɰɟɜɵɣ ɩɥ
ɨɬ ɤɚɧɚɥɚ 4 ɞɨ
ɢɤɚɰɢɢ ɩɥɚɫɬ
ɬɨɪɚ 7.
ɝɚɡɢɮɢɤɚɰɢɢ
ɤɭ ɩɨɫɥɟɞɭɸɳ
ɹ ɷɬɨɝɨ ɛɭɪɹɬ
ɢɧɟɣɧɵɣ ɤɚɧɚ
ɝɢɞɪɚɜɥɢɱɟɫ
ɚɫɬɚ ɜɨɞɨɣ ɫ
ɪɨɞɧɨɣ ɝɚɡɨɨ
ɨ ɝɚɡɨɝɟɧɟɪɚɬ
ɢ ɢ ɩɪɨɧɢɰɚɟɦ
ɤɢɣ ɪɚɡɪɵɜ ɩ
ɤɬɢɜɧɵɯ ɦɟɬɨ
ɚɥɨɜ ɜ ɭɝɨɥɶɧ
ɚɜɚɬɶ ɩɪɨɬɹɠ
ɣ ɝɢɞɪɚɜɥɢɱ
ɫɩɨɫɨɛɫɬɜɭɸ
ɬɚɧɚ ɤ ɫɤɜɚɠɢ
Ɋɉ ɡɚɤɥɸɱɚɟɬ
ɚɜɥɟɧɢɟɦ, ɩɪɟ
ɪɚɡɚ ɡɚɤɚɱɢɜɚ
ɬɟ ɪɚɫɤɪɵɜɚɸ
ɡɭɸɬɫɹ ɧɨɜɵɟ
ɹɟɬɫɹ ɩɨ ɮɨɪɦ

( ,, ÷= 000140

ɚ ɡɚɥɟɝɚɧɢɹ ɭ
ɫɪɟɞɧɹɹ ɩɥɨɬ
ɪɨɞ, ɤɝ/ɦ3; g

ɡɪɵɜɚ ɩɪɚɤɬɢ
ɨ ɞɚɜɥɟɧɢɹ ɢ
ɞɨ 300ɦ, ɩɪɢɱ
ɧɚɱɟɧɢɹ ɜɟɥɢ
ɡɪɵɜɚ ɩɨ ɫɪɚ
ɢɧ.
ɤɚɱɤɢ ɜɨɞɵ ɜ
ɡɚɜɢɫɹɳɢɟ
ɞɚɜɥɟɧɢɹ, ɫɨ

ɥɟɧɢɟ ɧɚɝɧɟɬ
ȼɨɞɚ ɞɜɢɠɟɬɫ
ɚɪɭɲɟɧɢɹ ɫɬɪ
ɚɱɚɥɨ ɧɚɪɭɲ
ɳɢɧ, ɩɨɪ ɢ ɛ

ɥɚɧɰɟɜɨɝɨ ɢɥ
ɟɦɧɨɝɨ ɝɚɡɨɝ
ɡɨɧɟ ɪɨɡɠɢɝɚ
ɚɸɬ ɩɥɚɫɬ. ɉ
ɟ 2 ɧɚɝɧɟɬɚɸɬ
ɶɧɵɣ (ɫɥɚɧɰ
ɡɭɸɳɢɣɫɹ ɢɫɤ
ɚɡɢɮɢɤɚɰɢɢ
ɩɪɚɜɥɟɧɧɵɦ ɫ
ɥɚɫɬ 6 ɜɵɝɚɡ
ɨ ɩɭɧɤɬɢɪɧɨɣ
ɬɚ ɩɪɟɞɵɞɭɳ

ɢ ɝɚɡɨɝɟɧɟɪɚɬ
ɳɟɝɨ ɩɨɞɡɟɦ
ɧɚɩɪɚɜɥɟɧɧɵ
ɚɥ ɝɚɡɢɮɢɤɚɰ
ɫɤɢɣ ɪɚɡɪɵɜ
ɫ ɩɟɫɤɨɦ ɞɥɹ
ɨɬɞɚɱɢ ɜ ɩɪɢ
ɬɨɪɚ 7’ ɡɚ ɫɱɟɬ
ɦɨɫɬɢ ɩɥɚɫɬɚ
ɩɨɪɨɞ (ȽɊɉ),
ɨɞɨɜ ɨɛɪɚɡɨɜ
ɧɵɯ ɢ ɫɥɚɧɰɟɜ
ɠɟɧɧɵɟ ɬɪɟɳ
ɟɫɤɨɣ ɩɪɨɜɨɞ
ɸɳɢɟ ɪɟɡɧɨɦ
ɢɧɟ.
ɬɫɹ ɜ ɬɨɦ, ɱɬɨ
ɟɜɵɲɚɸɳɢɦ
ɸɬ ɠɢɞɤɨɫɬɶ
ɸɬɫɹ ɫɭɳɟɫɬɜ
ɟ. Ⱦɚɜɥɟɧɢɟ ɝ
ɦɭɥɟ

) gH cp ⋅⋅γ26

ɭɝɨɥɶɧɨɝɨ ɢɥɢ
ɬɧɨɫɬɶ ɲɚɪɨɜ
– ɭɫɤɨɪɟɧɢɟ

ɢɱɟɫɤɢ ɡɚɜɢɫ
ɤɨɥɟɛɥɟɬɫɹ ɜ
ɱɟɦ ɱɟɬɤɨ ɩɪ
ɢɱɢɧɵ ɞɚɜɥɟɧ
ɚɜɧɟɧɢɸ ɫ ɜɟ

ɜ ɩɥɚɫɬɟ ɨɛɪ
ɨɬ ɨɛɴɟɦɚ ɡ
ɨɡɞɚɜɚɟɦɨɝɨ ɧ

ɚɧɢɹ ɠɢɞɤɨɫ
ɫɹ ɩɨ ɩɪɢɪɨɞ
ɪɭɤɬɭɪɵ ɩɥɚɫ
ɲɟɧɢɹ ɫɬɪɭɤɬ
ɛɨɥɟɟ ɛɵɫɬɪɵ

ɥɢ ɭɝɨɥɶɧɨɝɨ
ɝɟɧɟɪɚɬɨɪɚ 7,
ɚ ɩɥɚɫɬɚ 5 ɢɡ-
ɉɨ ɰɟɧɬɪɚɥɶ-
ɬ ɞɭɬɶɟ (ɜɨɡ-
ɟɜɵɣ) ɩɥɚɫɬ
ɤɭɫɫɬɜɟɧɧɵɣ
4 ɜɵɞɚɸɬ ɩɨ
ɫɤɜɚɠɢɧɚɦ 3.
ɨɜɵɜɚɸɬ ɨɛ-
ɣ ɥɢɧɢɢ 14 –
ɳɟɝɨ ɩɨɞɡɟɦ-

ɬɨɪɚ 7 ɧɚɱɢ-
ɦɧɨɝɨ ɝɚɡɨɝɟ-
ɵɟ ɫɤɜɚɠɢɧɵ
ɰɢɢ 4’. Ⱦɚɥɟɟ
ɜ ɭɝɨɥɶɧɨɝɨ
ɹ ɩɨɜɵɲɟɧɢɹ
ɢɫɤɜɚɠɢɧɧɨɣ
ɬ ɭɜɟɥɢɱɟɧɢɹ
ɚ.
, ɤɚɤ ɨɞɢɧ ɢɡ
ɜɚɧɢɹ ɮɢɥɶɬ-
ɜɵɯ ɩɥɚɫɬɚɯ,
ɳɢɧɵ, ɨɛɥɚ-
ɞɢɦɨɫɬɶɸ, ɚ,
ɦɭ ɭɜɟɥɢɱɟ-

ɨ ɜ ɫɤɜɚɠɢɧɭ
ɦ ɝɢɞɪɨɫɬɚɬɢ-
ɶ, ɜ ɪɟɡɭɥɶɬɚ-
ɜɭɸɳɢɟ ɬɪɟ-
ɢɞɪɨɪɚɡɪɵɜɚ

g ,

ɢ ɫɥɚɧɰɟɜɨɝɨ
ɜ ɜɵɲɟɥɟɠɚ-
ɟ ɫɜɨɛɨɞɧɨɝɨ

ɢɬ ɨɬ ɝɥɭɛɢ-
ɜ ɩɪɟɞɟɥɚɯ 2–
ɪɨɫɥɟɠɢɜɚɟɬ-
ɧɢɹ ɞɥɹ ɝɨɪɢ-
ɟɪɬɢɤɚɥɶɧɵɦ

ɪɚɡɭɸɬɫɹ ɬɪɢ
ɡɚɤɚɱɢɜɚɟɦɨɣ
ɧɚɫɨɫɚɦɢ (Ɋ)

ɫɬɢ ɩɨɞɧɢɦɚ-
ɧɵɦ ɩɨɪɚɦ ɢ
ɫɬɚ;
ɬɭɪɵ ɩɥɚɫɬɚ,
ɵɣ ɩɪɢɟɦ ɜɨ-

ɨ
,
-
-
-
ɬ
ɣ
ɨ
.
-
–
-

-
-
ɵ
ɟ
ɨ
ɹ
ɣ
ɹ

ɡ
-
,
-
,
-

ɭ
-
-
-
ɚ

ɨ
-
ɨ

-
–
-
-
ɦ

ɢ
ɣ
)

-
ɢ

,
-
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III ɡɨɧɚ – ɭɜɟɥɢɱɟɧɧɨɝɨ ɩɪɢɟɦɚ ɜɨɞɵ. ȼɨɞɚ ɞɜɢ-
ɠɟɬɫɹ ɜ ɩɥɚɫɬɟ ɩɨ ɧɨɜɵɦ ɬɪɟɳɢɧɚɦ, ɳɟɥɹɦ, ɝɢɞɪɨɫɨ-
ɩɪɨɬɢɜɥɟɧɢɟ ɤɨɬɨɪɵɯ ɫɬɚɥɨ ɡɧɚɱɢɬɟɥɶɧɨ ɦɟɧɶɲɟ.

. 3.  (I, II. III) -
-

Ⱦɥɹ ɪɚɫɤɥɢɧɢɜɚɧɢɹ ɬɪɟɳɢɧ ɤ ɪɚɛɨɱɟɣ ɠɢɞɤɨɫɬɢ
ɞɨɛɚɜɥɹɸɬ ɤɪɭɩɧɨɡɟɪɧɢɫɬɵɣ ɩɟɫɨɤ. ɋɤɨɪɨɫɬɶ ɡɚɤɚɱɤɢ
ɫɨɫɬɚɜɥɹɸɬ 0,013 – 0,20 ɦ3/ɫ. Ⱦɥɹ ɨɞɧɨɣ ɨɩɟɪɚɰɢɢ
ɝɢɞɪɨɪɚɡɪɵɜɚ ɢɫɩɨɥɶɡɭɸɬ 80–100 ɦ3 ɜɨɞɵ ɢ 13–16 ɦ3

ɩɟɫɤɚ ɢɥɢ ɞɪɭɝɨɝɨ ɪɚɫɤɥɢɧɢɜɚɸɳɟɝɨ ɚɝɟɧɬɚ. ɉɪɨɰɟɫɫ
ɝɢɞɪɨɪɚɡɪɵɜɚ ɪɚɡɞɟɥɹɸɬ ɧɚ ɬɪɢ ɫɚɦɨɫɬɨɹɬɟɥɶɧɵɟ
ɨɩɟɪɚɰɢɢ: ɨɛɪɚɡɨɜɚɧɢɟ ɬɪɟɳɢɧ, ɩɨɞɚɱɚ ɩɟɫɤɚ ɜ ɫɤɜɚ-
ɠɢɧɵ ɢ ɩɪɨɞɭɜɤɚ ɟɝɨ ɜ ɬɪɟɳɢɧɵ ɞɥɹ ɩɨɞɞɟɪɠɚɧɢɹ ɢɯ
ɜ ɪɚɫɤɪɵɬɨɦ ɫɨɫɬɨɹɧɢɢ ɜ ɩɟɪɢɨɞ ɢɡɜɥɟɱɟɧɢɹ ɦɟɬɚɧɚ.

ȽɉɊ ɨɫɭɳɟɫɬɜɥɹɸɬ ɜ ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ (ɩɥɚɫɬɨɜɨɣ)
ɱɚɫɬɢ ɧɚɩɪɚɜɥɟɧɧɵɯ ɫɤɜɚɠɢɧ, ɢɡɨɥɢɪɨɜɚɧɧɨɣ ɨɬ ɨɫ-
ɬɚɥɶɧɨɣ ɟɟ ɱɚɫɬɢ ɝɟɪɦɟɬɢɡɢɪɭɸɳɢɦɢ ɭɫɬɪɨɣɫɬɜɚɦɢ.
ɉɥɚɫɬɨɜɵɟ ɱɚɫɬɢ ɧɚɩɪɚɜɥɟɧɧɵɯ ɫɤɜɚɠɢɧ ɧɟ ɭɤɪɟɩ-
ɥɹɸɬɫɹ ɨɛɫɚɞɧɵɦɢ ɬɪɭɛɚɦɢ. ɍɫɬɨɣɱɢɜɨɫɬɶ ɫɬɟɧɨɤ ɬɚ-
ɤɢɯ ɫɤɜɚɠɢɧ ɩɨɞɞɟɪɠɢɜɚɟɬɫɹ ɡɚ ɫɱɟɬ ɨɛɪɚɡɨɜɚɧɢɹ
ɝɥɢɧɢɫɬɨɣ ɤɨɪɤɢ ɨɬ ɩɪɨɦɵɜɨɱɧɨɣ ɠɢɞɤɨɫɬɢ ɜ ɩɪɨ-
ɰɟɫɫɟ ɛɭɪɟɧɢɹ, ɚ ɬɚɤɠɟ ɜɧɭɬɪɢɧɨɪɨɜɨɣ ɝɥɢɧɢɡɚɰɢɢ.

ɉɨɫɥɟ ɫɨɡɞɚɧɢɹ ɫɢɫɬɟɦɵ ɬɪɟɳɢɧ ɜ ɩɥɚɫɬɟ ɝɚɡ ɦɟ-
ɬɚɧ, ɧɚɯɨɞɹɳɢɣɫɹ ɜ ɦɚɫɫɢɜɟ ɢ ɛɨɤɨɜɵɯ ɩɨɪɨɞɚɯ, ɩɨ
ɫɟɬɢ ɩɪɢɪɨɞɧɵɯ ɢ ɢɫɤɭɫɫɬɜɟɧɧɵɯ ɬɪɟɳɢɧ ɩɨɫɬɭɩɚɟɬ
ɱɟɪɟɡ ɫɬɟɧɤɢ ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ ɱɚɫɬɢ ɧɚɩɪɚɜɥɟɧɧɵɯ
ɫɤɜɚɠɢɧ ɢ ɩɨ ɧɢɦ ɨɬɫɚɫɵɜɚɟɬɫɹ ɜɚɤɭɭɦ-ɧɚɫɨɫɨɦ 11,
ɪɚɫɩɨɥɨɠɟɧɧɨɦ ɧɚ ɩɨɜɟɪɯɧɨɫɬɢ, ɜ ɝɚɡɝɨɥɶɞɟɪ (ɝɚɡɨ-
ɫɛɨɪɧɢɤ) 12 (ɪɢɫ. 2). ȼ ɪɟɡɭɥɶɬɚɬɟ ɝɢɞɪɨɪɚɫɱɥɟɧɟɧɢɹ
ɫɥɚɧɰɟɜɨɝɨ (ɭɝɨɥɶɧɨɝɨ) ɩɥɚɫɬɚ ɢ ɜɵɯɨɞɚ ɦɟɬɚɧɚ ɨɛɟɫ-
ɩɟɱɢɜɚɟɬɫɹ ɞɚɥɶɧɟɣɲɢɦ ɪɨɫɬ ɪɟɚɤɰɢɨɧɧɨɣ ɩɨɜɟɪɯɧɨ-
ɫɬɢ ɜ ɩɭɫɬɨɬɚɯ ɬɪɟɳɢɧ, ɤɨɬɨɪɚɹ ɫɨɡɞɚɟɬ ɭɫɥɨɜɢɹ ɞɥɹ
ɢɧɬɟɧɫɢɮɢɤɚɰɢɢ ɜɬɨɪɨɣ ɫɬɚɞɢɢ – ɩɪɨɰɟɫɫɚ ɫɤɜɚɠɢɧ-
ɧɨɣ ɝɚɡɢɮɢɤɚɰɢɢ ɭɝɨɥɶɧɨɝɨ ɢɥɢ ɫɥɚɧɰɟɜɨɝɨ ɩɥɚɫɬɚ,
ɨɛɟɫɩɟɱɢɜɚɸɳɟɣ ɩɨɜɵɲɟɧɧɵɣ ɜɵɯɨɞ ɢɫɤɭɫɫɬɜɟɧɧɨɝɨ
ɝɟɧɟɪɚɬɨɪɚ ɝɚɡɚ.

Ɉɛɪɚɡɨɜɚɧɢɸ ɩɨɜɵɲɟɧɧɨɣ ɪɟɚɤɰɢɨɧɧɨɣ ɩɨɜɟɪɯ-
ɧɨɫɬɢ ɩɥɚɫɬɚ ɫɩɨɫɨɛɫɬɜɭɟɬ ɢ ɞɟɝɚɡɚɰɢɹ (ɨɬɫɨɫ ɦɟɬɚɧɚ
ɜɚɤɭɭɦ-ɧɚɫɨɫɨɦ). Ɇɟɬɚɧ ɦɢɝɪɢɪɭɟɬ ɢɡ ɩɥɚɫɬɚ, ɨɫɬɚɜ-
ɥɹɹ ɬɪɟɳɢɧɵ, ɩɨɪɵ ɢ ɩɭɫɬɨɬɵ, ɜ ɤɨɬɨɪɵɯ ɡɚɬɟɦ ɨɫɭ-
ɳɟɫɬɜɥɹɟɬɫɹ ɢɧɬɟɧɫɢɜɧɵɣ ɩɪɨɰɟɫɫ ɝɚɡɢɮɢɤɚɰɢɢ. Ɉɬ-
ɫɨɫɚɧɧɵɣ ɦɟɬɚɧ ɢɡ ɩɨɞɡɟɦɧɨɝɨ ɝɚɡɨɝɟɧɟɪɚɬɨɪɚ 7’ ɩɨ

ɫɤɜɚɠɢɧɚɦ 2’, 3’ ɢ ɝɚɡɨɩɪɨɜɨɞɭ 10 ɚɤɤɭɦɭɥɢɪɭɟɬɫɹ ɜ
ɝɚɡɨɫɛɨɪɧɢɤɟ 12. ɉɨɫɥɟ ɩɨɥɧɨɝɨ ɜɵɞɟɥɟɧɢɹ ɦɟɬɚɧɚ
(ɫɥɚɧɰɟɜɨɝɨ ɝɚɡɚ) ɭɱɚɫɬɨɤ 7’ ɝɨɬɨɜ ɞɥɹ ɩɨɫɥɟɞɭɸɳɟɣ
ɝɚɡɢɮɢɤɚɰɢɢ – ɜɬɨɪɨɣ ɫɬɚɞɢɢ ɩɨɥɭɱɟɧɢɹ ɢɫɤɭɫɫɬɜɟɧ-
ɧɨɝɨ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɝɚɡɚ [3’]. 

Ⱦɜɭɯɫɬɚɞɢɣɧɵɣ ɪɟɠɢɦ ɩɪɨɢɡɜɨɞɫɬɜɚ ɝɚɡɨɨɛɪɚɡɧɨ-
ɝɨ ɬɨɩɥɢɜɚ ɩɨɡɜɨɥɹɟɬ ɥɢɤɜɢɞɢɪɨɜɚɬɶ ɩɨɬɟɪɢ ɦɟɬɚɧɚ ɜ
ɩɥɚɫɬɟ, ɤɨɬɨɪɵɣ ɩɪɢ ɞɚɥɶɧɟɣɲɟɣ ɝɚɡɢɮɢɤɚɰɢɢ ɭɱɚɫɬ-
ɤɚ 7’ ɛɭɞɟɬ ɫɝɨɪɚɬɶ. ɉɨɥɭɱɟɧɧɵɣ ɝɟɧɟɪɚɬɨɪɧɵɣ ɝɚɡ
ɧɚɩɪɚɜɥɹɟɬɫɹ ɬɚɤɠɟ ɜ ɝɚɡɝɨɥɶɞɟɪ, ɝɞɟ ɫɦɟɲɢɜɚɟɬɫɹ ɫ
ɩɪɢɪɨɞɧɵɦ ɦɟɬɚɧɨɦ. ɂɡ ɝɚɡɝɨɥɶɞɟɪɚ ɫɦɟɫɶ ɝɨɪɸɱɢɯ
ɝɚɡɨɜ ɩɨɜɵɲɟɧɧɨɣ ɤɚɥɨɪɢɣɧɨɫɬɢ (ɬɟɩɥɨɬɜɨɪɧɨɣ ɫɩɨ-
ɫɨɛɧɨɫɬɢ) ɧɚɩɪɚɜɥɹɟɬɫɹ ɩɨɬɪɟɛɢɬɟɥɹɦ.

ȼ ɩɟɪɢɨɞ ɝɚɡɢɮɢɤɚɰɢɢ ɩɨɞɡɟɦɧɨɝɨ ɝɚɡɨɝɟɧɟɪɚɬɨɪɚ
7’ ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɨɞɝɨɬɨɜɤɚ ɢ ɨɛɪɚɛɨɬɤɚ ɩɥɚɫɬɚ ɝɢɞ-
ɪɨɪɚɡɪɵɜɨɦ ɧɨɜɨɝɨ ɩɪɨɟɤɬɢɪɭɟɦɨɝɨ ɩɨɞɡɟɦɧɨɝɨ ɝɟ-
ɧɟɪɚɬɨɪɚ 8.

Ɍɚɤɚɹ ɞɜɭɯɫɬɚɞɢɣɧɚɹ ɬɟɯɧɢɱɟɫɤɚɹ ɫɯɟɦɚ ɰɢɤɥɢɱ-
ɧɨɣ ɪɚɡɪɚɛɨɬɤɢ ɭɝɨɥɶɧɨɝɨ (ɫɥɚɧɰɟɜɨɝɨ) ɩɥɚɫɬɚ ɩɪɨ-
ɞɨɥɠɚɟɬɫɹ ɞɨ ɩɨɥɧɨɣ ɨɬɪɚɛɨɬɤɢ ɧɚɦɟɱɟɧɧɨɝɨ ɭɱɚɫɬɤɚ
ɦɟɫɬɨɪɨɠɞɟɧɢɹ.

.
1. Ɋɚɡɪɚɛɨɬɚɧɚ ɧɨɜɚɹ ɝɟɨɬɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɫɯɟɦɚ

ɢɡɜɥɟɱɟɧɢɹ ɝɚɡɨɨɛɪɚɡɧɨɝɨ ɬɨɩɥɢɜɚ ɢɡ ɦɟɫɬɨɪɨɠɞɟɧɢɣ
ɬɜɟɪɞɵɯ ɝɨɪɸɱɢɯ ɢɫɤɨɩɚɟɦɵɯ, ɩɨɡɜɨɥɹɸɳɚɹ ɜɤɥɸ-
ɱɢɬɶ ɜ ɫɮɟɪɭ ɢɧɬɟɧɫɢɜɧɨɣ ɢɧɠɟɧɟɪɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ
ɞɚɧɧɵɟ ɦɟɫɬɨɪɨɠɞɟɧɢɹ, ɭɜɟɥɢɱɢɬɶ ɤɨɷɮɮɢɰɢɟɧɬ ɢɡ-
ɜɥɟɱɟɧɢɹ ɡɚɩɚɫɨɜ, ɪɟɡɤɨ ɫɧɢɡɢɬɶ ɛɟɡɜɨɡɜɪɚɬɧɵɟ ɩɨɬɟ-
ɪɢ ɬɨɩɥɢɜɚ.

2. ɗɮɮɟɤɬɢɜɧɚɹ ɷɤɫɩɥɭɚɬɚɰɢɹ ɦɟɫɬɨɪɨɠɞɟɧɢɣ
ɬɜɟɪɞɵɯ ɝɨɪɸɱɢɯ ɢɫɤɨɩɚɟɦɵɯ ɦɟɬɨɞɚɦɢ ɫɤɜɚɠɢɧɧɨɣ
ɝɟɨɬɟɯɧɨɥɨɝɢɢ ɜɨɡɦɨɠɧɚ ɥɢɲɶ ɩɪɢ ɞɨɫɬɚɬɨɱɧɨ ɜɵɫɨ-
ɤɨɣ ɩɪɨɧɢɰɚɟɦɨɫɬɢ ɜɦɟɳɚɸɳɢɯ ɩɨɪɨɞ ɜ ɨɤɪɭɠɚɸ-
ɳɟɦ ɦɚɫɫɢɜɟ ɧɚɩɪɚɜɥɟɧɧɵɯ ɫɤɜɚɠɢɧ.

3. Ɉɞɧɢɦ ɢɡ ɷɮɮɟɤɬɢɜɧɵɯ ɦɟɬɨɞɨɜ ɫɨɡɞɚɧɢɹ ɩɪɨ-
ɧɢɰɚɟɦɵɯ ɤɚɧɚɥɨɜ ɜ ɦɚɫɫɢɜɟ ɝɨɪɧɵɯ ɩɨɪɨɞ ɹɜɥɹɟɬɫɹ
ɝɢɞɪɨɪɚɡɪɵɜ ɩɥɚɫɬɚ ɜɨɞɨɣ, ɩɨɞɚɜɚɟɦɨɣ ɩɨɞ ɜɵɫɨɤɢɦ
ɞɚɜɥɟɧɢɟɦ. Ɇɟɬɨɞ ɩɨɡɜɨɥɹɟɬ ɨɫɭɳɟɫɬɜɢɬɶ ɧɚɩɪɚɜ-
ɥɟɧɧɨɟ ɜɨɡɞɟɣɫɬɜɢɟ ɧɚ ɩɨɪɨɞɧɵɣ ɦɚɫɫɢɜ ɫ ɨɛɪɚɡɨɜɚ-
ɧɢɟɦ ɡɚɞɚɧɧɨɝɨ ɤɨɥɢɱɟɫɬɜɚ ɜɟɪɬɢɤɚɥɶɧɵɯ ɢ ɪɚɞɢɚɥɶ-
ɧɵɯ ɬɪɟɳɢɧ ɧɟɧɭɥɟɜɨɝɨ ɪɚɫɤɪɵɬɢɹ, ɤɨɬɨɪɵɟ
ɢɫɩɨɥɶɡɭɸɬɫɹ ɤɚɤ ɝɢɞɪɨɞɢɧɚɦɢɱɟɫɤɢɟ ɤɚɧɚɥɵ. ȽɊɉ
ɬɚɤɠɟ ɫɨɡɞɚɟɬ ɭɫɥɨɜɢɹ ɞɥɹ ɭɩɪɚɜɥɟɧɢɹ ɮɢɥɶɬɪɚɰɢɨɧ-
ɧɵɦɢ ɫɜɨɣɫɬɜɚɦɢ ɨɤɨɥɨɫɤɜɚɠɢɧɧɨɝɨ ɦɚɫɫɢɜɚ ɩɨɪɨɞ,
ɨɛɟɫɩɟɱɢɜɚɸɳɟɝɨ ɢɧɬɟɧɫɢɜɧɵɣ ɜɵɯɨɞ ɦɟɬɚɧɚ (ɫɥɚɧ-
ɰɟɜɨɝɨ ɝɚɡɚ) ɢɡ ɨɛɪɚɛɨɬɚɧɧɨɝɨ ɩɥɚɫɬɚ.

4. Ɂɚɛɥɚɝɨɜɪɟɦɟɧɧɚɹ ɩɨɞɡɟɦɧɚɹ ɞɟɝɚɡɚɰɢɹ ɩɨɫɥɟ-
ɞɭɸɳɟɝɨ ɩɨɞɡɟɦɧɨɝɨ ɝɚɡɨɝɟɧɟɪɚɬɨɪɚ ɩɨɜɵɲɚɟɬ ɬɟɩ-
ɥɨɬɭ ɫɝɨɪɚɧɢɹ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɝɚɡɚ ɜ ɤɚɠɞɨɦ ɩɪɟɞɵ-
ɞɭɳɟɦ ɩɨɞɡɟɦɧɨɦ ɝɚɡɨɝɟɧɟɪɚɬɨɪɟ ɡɚ ɫɱɟɬ
ɫɦɟɲɢɜɚɧɢɹ ɟɝɨ ɫ ɭɠɟ ɞɨɛɵɬɵɦ ɦɟɬɚɧɨɦ. ȼɨɡɦɨɠɧɨ
ɢɡɛɟɠɚɬɶ ɩɨɬɟɪɶ ɦɟɬɚɧɚ, ɧɚɯɨɞɹɳɟɝɨɫɹ ɜ ɩɥɚɫɬɟ (ɩɪɢ
ɝɚɡɢɮɢɤɚɰɢɢ ɨɧ ɫɝɨɪɢɬ), ɢ ɨɞɧɨɜɪɟɦɟɧɧɨ ɢɧɬɟɧɫɢɮɢ-
ɰɢɪɨɜɚɬɶ ɩɪɨɰɟɫɫ ɝɚɡɢɮɢɤɚɰɢɢ ɩɥɚɫɬɚ ɜ ɷɬɨɦ ɝɚɡɨɝɟ-
ɧɟɪɚɬɨɪɟ ɩɪɢ ɜɨɡɪɚɫɬɚɧɢɢ ɪɟɚɤɰɢɨɧɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ
ɦɚɫɫɢɜɚ ɩɨɫɥɟ ɟɝɨ ɨɛɪɚɛɨɬɤɢ ɝɢɞɪɨɪɚɡɪɵɜɨɦ ɢ ɩɨ-
ɫɥɟɞɭɸɳɟɣ ɞɟɝɚɡɚɰɢɟɣ ɩɥɚɫɬɚ.

5. ɋɤɜɚɠɢɧɧɚɹ ɝɟɨɬɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɞɨɛɵɱɚ ɝɚɡɨɨɛ-
ɪɚɡɧɨɝɨ ɬɨɩɥɢɜɚ ɢɡ ɭɝɨɥɶɧɵɯ ɢ ɫɥɚɧɰɟɜɵɯ ɦɟɫɬɨɪɨɠ-
ɞɟɧɢɣ ɫɨɡɞɚɟɬ ɩɪɟɞɩɨɫɵɥɤɢ ɨɛɴɟɞɢɧɟɧɢɹ ɜɫɟɯ ɪɚɛɨɬ
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(ɨɬ ɪɚɡɜɟɞɤɢ ɞɨ ɷɤɫɩɥɭɚɬɚɰɢɢ) ɜ ɨɞɢɧ ɧɟɩɪɟɪɵɜɧɵɣ
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɣ ɰɢɤɥ, ɱɬɨ ɧɟ ɬɨɥɶɤɨ ɨɩɪɟɞɟɥɹɟɬ
ɩɟɪɫɩɟɤɬɢɜɵ ɟɟ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɜ ɝɨɪɧɨɣ ɢɧɞɭɫɬɪɢɢ, ɧɨ
ɩɨɡɜɨɥɹɟɬ ɪɚɫɫɦɚɬɪɢɜɚɬɶ ɤɚɤ ɧɨɜɨɟ ɧɚɩɪɚɜɥɟɧɢɟ ɜ ɝɨɪ-
ɧɨɣ ɧɚɭɤɟ. ɋɨɱɟɬɚɹ ɩɪɨɫɬɨɬɭ ɬɟɯɧɨɥɨɝɢɢ, ɦɢɧɢɦɚɥɶ-
ɧɵɟ ɤɚɩɢɬɚɥɶɧɵɟ ɡɚɬɪɚɬɵ ɫɬɪɨɢɬɟɥɶɧɨɝɨ ɩɟɪɢɨɞɚ, ɫɪɨ-
ɤɢ ɨɫɜɨɟɧɢɹ, ɜɨɡɦɨɠɧɨɫɬɶ ɩɨɥɧɨɣ ɚɜɬɨɦɚɬɢɡɚɰɢɢ
ɪɚɛɨɬ ɢ ɜɵɫɨɤɭɸ ɫɬɟɩɟɧɶ ɢɡɜɥɟɤɚɟɦɨɫɬɢ ɡɚɩɚɫɨɜ ɢɡ
ɧɟɞɪ ɫ ɜɨɡɦɨɠɧɨɫɬɶɸ ɨɪɝɚɧɢɡɚɰɢɢ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ
ɪɚɛɨɬ ɤɚɤ ɟɫɬɟɫɬɜɟɧɧɨɟ ɩɪɨɞɨɥɠɟɧɢɟ ɝɟɨɬɟɯɧɢɱɟɫɤɨɣ
ɪɚɡɜɟɞɤɢ ɦɟɫɬɨɪɨɠɞɟɧɢɣ, ɫɤɜɚɠɢɧɧɚɹ ɝɟɨɬɟɯɧɨɥɨɝɢɹ
ɩɨɡɜɨɥɹɟɬ ɪɟɡɤɨ ɫɧɢɡɢɬɶ ɡɚɬɪɚɬɵ ɧɟ ɬɨɥɶɤɨ ɧɚ ɪɚɡɜɟɞ-
ɤɭ, ɧɨ ɢ ɧɚ ɨɫɜɨɟɧɢɟ ɦɟɫɬɨɪɨɠɞɟɧɢɹ.
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The solution of the problem of the mining boreholes 
productivity increase is very urgent for gaseous fuel ex-
traction from coal and slate deposits as it may help to 
produce greater volume of methane from a production 
unit.  

Purpose. To estimate the parameters of the combust-
ible gases extraction technology based on change of tem-
perature modes of gasification process.  

Methodology. Analysis of existing experience of 
associated gas production, determination of the research 
guidelines, substantiation of the technological process 
parameters, determination of the material thermal bal-
ance of gasification, designing of the schemes and 
flowsheets of underground gas generator have been car-
ried out.  

Findings. Characteristics of different zones of a coal 
seam appearing during frac job has been determined and 
reasonability of preliminary degassing of underground 
gas generator has been substantiated. 

Originality. The character of the gasification thermal 
processes behavior in the conditions of high interference 
of hard fuel layers and new values of pressure change in 
hydraulic fracturing dependence on the mining-and-
geological parameters of rock massif.  

Practical value. The principle network of gaseous 
fuel production from coal and slate deposits has been im-
proved and the operation modes of underground gas ge-
nerator have been developed.  

Keywords: methane, coal and slate gas, producer 
gas, gasification, degasation
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