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ESTIMATION OF PROMISING AREAS WITH THE AIM OF  
METHANE ACCUMULATIONS EXPLORATION (ON THE EXAMPLE

OF MINE “BUTOVSKA”) 
. Ɉɰɿɧɤɚ ɩɟɪɫɩɟɤɬɢɜɧɨɫɬɿ ɞɿɥɹɧɨɤ ɞɥɹ ɩɨɲɭɤɭ ɫɤɭɩɱɟɧɶ ɜɿɥɶɧɨɝɨ ɦɟɬɚɧɭ ɜ ɦɟɠɚɯ ɩɨɥɹ ɲɚɯɬɢ „Ȼɭɬɨɜɫɶ-

ɤɚ“ Ⱦɉ „Ɇɚɤɿʀɜɜɭɝɿɥɥɹ“.
. Ⱦɨɫɥɿɞɠɟɧɧɹ ɡɞɿɣɫɧɸɜɚɥɢɫɹ ɲɥɹɯɨɦ ɩɨɛɭɞɨɜɢ ɤɚɪɬ ɥɨɤɚɥɶɧɢɯ ɫɬɪɭɤɬɭɪ ɩɟɪɲɨɝɨ ɩɨɪɹɞɤɭ ɦɟɬɨ-

ɞɨɦ ɬɪɟɧɞ-ɚɧɚɥɿɡɭ. Ɂɚ ɜɿɞɯɢɥɟɧɧɹɦ ɝɿɩɫɨɦɟɬɪɿʀ ɩɥɚɫɬɚ ɜɿɞ ɚɩɪɨɤɫɢɦɭɸɱɨʀ ɩɨɜɟɪɯɧɿ ɧɚ ɤɚɪɬɿ ɥɨɤɚɥɶɧɢɯ ɫɬɪɭɤɬɭɪ
ɩɪɨɫɬɟɠɭɸɬɶɫɹ ɞɜɿ ɥɨɤɚɥɶɧɿ ɚɧɬɢɤɥɿɧɚɥɶɧɿ ɫɬɪɭɤɬɭɪɢ (ɫɯɿɞɧɚ ɿ ɡɚɯɿɞɧɚ). Ɂɚ ɝɨɥɨɜɧɢɦɢ ɩɚɪɚɦɟɬɪɚɦɢ ɫɬɪɭɤɬɭɪ
(ɚɦɩɥɿɬɭɞɿ ɬɚ ɲɢɪɢɧɿ) ɿ ɬɨɜɳɢɧɿ ɩɿɫɤɨɜɢɤɿɜ ɜɢɤɨɧɚɧɿ ɪɨɡɪɚɯɭɧɤɢ ɜɿɞɧɨɫɧɢɯ ɥɿɧɿɣɧɢɯ ɞɟɮɨɪɦɚɰɿɣ ɬɚ ɜɿɞɧɨɫɧɢɯ
ɨɛ’ɽɦɧɢɯ ɞɟɮɨɪɦɚɰɿɣ ɞɥɹ ɫɯɿɞɧɨʀ ɬɚ ɡɚɯɿɞɧɨʀ ɥɨɤɚɥɶɧɢɯ ɚɧɬɢɤɥɿɧɚɥɶɧɢɯ ɫɬɪɭɤɬɭɪ.

. ɇɚ ɩɿɞɫɬɚɜɿ ɨɬɪɢɦɚɧɢɯ ɞɚɧɢɯ ɩɪɨ ɨɛ’ɽɦɧɭ ɞɟɮɨɪɦɚɰɿɸ ɩɿɫɤɨɜɢɤɿɜ ɬɚ ɫɟɪɟɞɧɿɦ ɡɧɚɱɟɧɧɹɦ ɤɨ-
ɟɮɿɰɿɽɧɬɭ ɜɿɞɤɪɢɬɨʀ ɩɨɪɢɫɬɨɫɬɿ, ɜɢɤɨɧɚɧɨ ɪɨɡɪɚɯɭɧɨɤ ɬɪɿɳɢɧɧɨʀ ɩɨɪɢɫɬɨɫɬɿ, ɚɛɫɨɥɸɬɧɨʀ ɝɚɡɨɩɪɨɧɢɤɧɨɫɬɿ,
ɤɨɟɮɿɰɿɽɧɬɭ ɟɮɟɤɬɢɜɧɨʀ ɩɨɪɢɫɬɨɫɬɿ ɬɚ ɦɿɧɿɦɚɥɶɧɨʀ ɜɿɞɧɨɫɧɨʀ ɝɚɡɨɧɚɫɢɱɟɧɨɫɬɿ. ȼɫɬɚɧɨɜɥɟɧɨ, ɳɨ ɭ ɜɢɞɿɥɟɧɢɯ
ɥɨɤɚɥɶɧɢɯ ɚɧɬɢɤɥɿɧɚɥɶɧɢɯ ɫɬɪɭɤɬɭɪɚɯ ɧɚ ɩɨɥɿ ɲɚɯɬɢ „Ȼɭɬɨɜɫɶɤɚ“ ɧɚ ɝɥɢɛɢɧɚɯ ɞɨ 1000–1100 ɦ ɧɚɞ ɜɭɝɿ-
ɥɶɧɢɦ ɩɥɚɫɬɨɦ n1 ɦɨɠɥɢɜɚ ɧɚɹɜɧɿɫɬɶ ɬɪɿɳɢɧɧɨ-ɩɨɪɨɜɢɯ ɤɨɥɟɤɬɨɪɿɜ.

. Ɂɚɩɪɨɩɨɧɨɜɚɧɨ ɦɟɬɨɞɢɤɭ ɩɪɨɝɧɨɡɧɨʀ ɨɰɿɧɤɢ ɩɟɪɫɩɟɤɬɢɜɧɨɫɬɿ ɥɨɤɚɥɶɧɢɯ ɚɧɬɢɤɥɿɧɚɥɶ-
ɧɢɯ ɫɬɪɭɤɬɭɪ ɜɭɝɥɟɧɨɫɧɢɯ ɜɿɞɤɥɚɞɿɜ ɧɚ ɧɚɹɜɧɿɫɬɶ ɩɨɤɥɚɞɿɜ ɝɚɡɭ ɬɚ ɜɢɞɿɥɟɧɿ ɩɟɪɫɩɟɤɬɢɜɧɿ ɨɛ’ɽɤɬɢ ɧɚ ɩɨɥɿ ɲɚ-
ɯɬɢ „Ȼɭɬɨɜɫɶɤɚ“ ɞɥɹ ɫɭɩɭɬɧɶɨɝɨ ɜɢɞɨɛɭɬɤɭ ɜɿɥɶɧɨɝɨ ɦɟɬɚɧɭ.

. ɉɿɞɪɚɯɨɜɚɧɨ ɩɪɨɝɧɨɡɧɿ ɪɟɫɭɪɫɢ ɦɟɬɚɧɭ ɜ ɩɨɬɟɧɰɿɣɧɢɯ ɡɨɧɚɯ ɫɤɭɩɱɟɧɧɹ ɜɿɥɶɧɨɝɨ
ɦɟɬɚɧɭ, ɹɤɿ ɩɪɨɝɧɨɡɭɸɬɶɫɹ ɜ ɦɟɠɚɯ ɪɨɡɩɨɜɫɸɞɠɟɧɧɹ ɟɮɟɤɬɢɜɧɨʀ ɩɨɬɭɠɧɨɫɬɿ ɩɿɫɤɨɜɢɤɿɜ ɭ ɜɢɹɜɥɟɧɢɯ ɥɨɤɚɥɶ-
ɧɢɯ ɚɧɬɢɤɥɿɧɚɥɶɧɢɯ ɫɬɪɭɤɬɭɪɚɯ. ɉɿɞɬɜɟɪɞɠɟɧɧɹɦ ɧɚɹɜɧɨɫɬɿ ɝɚɡɨɜɢɯ ɫɤɭɩɱɟɧɶ ɫɥɭɝɭɽ ɝɚɡɨɩɪɨɹɜ, ɹɤɢɣ ɦɚɜ ɦɿɫɰɟ
ɩɿɞ ɱɚɫ ɩɪɨɯɨɞɤɢ ɫɯɿɞɧɨɝɨ ɞɨɩɨɦɿɠɧɨɝɨ ɭɤɥɨɧɭ 23 ɝɪɭɞɧɹ 2008 ɪɨɤɭ ɩɨ ɩɿɫɤɨɜɢɤɭ n1Sn1

1. ȼɢɞɿɥɟɧɧɹ ɦɟɬɚɧɭ ɫɩɨ-
ɫɬɟɪɿɝɚɥɨɫɹ ɧɚ ɩɪɨɬɹɡɿ ɬɪɢɜɚɥɨɝɨ ɱɚɫɭ ɿ ɡɚ ɩɟɪɿɨɞ ɞɜɨɯ ɦɿɫɹɰɿɜ ɡɚɝɚɥɶɧɢɣ ɜɢɬɿɤ ɦɟɬɚɧɭ ɩɟɪɟɜɢɳɢɜ 650 ɬɢɫ. ɦ3.

: , , ,

ȼɭɝɥɟɧɨɫɧɚ 4 ɬɨɜɳɚ Ⱦɨɧɟɰɶɤɨɝɨ ɛɚɫɟɣɧɭ ɦɿɫɬɢɬɶ
ɡɧɚɱɧɿ ɪɟɫɭɪɫɢ ɦɟɬɚɧɭ ɞɥɹ ɣɨɝɨ ɜɢɞɨɛɭɬɤɭ ɬɚ ɜɢɤɨɪɢ-
ɫɬɚɧɧɹ ɹɤ ɰɿɧɧɨɝɨ ɟɧɟɪɝɨɧɨɫɿɹ. ȼɿɧ ɽ ɝɨɥɨɜɧɢɦ ɤɨɦ-
ɩɨɧɟɧɬɨɦ ɝɚɡɿɜ ɜɭɝɿɥɶɧɢɯ ɪɨɞɨɜɢɳ, ɹɤɢɦ ɧɚɫɢɱɟɧɚ
ɩɪɚɤɬɢɱɧɨ ɜɫɹ ɜɭɝɥɟɧɨɫɧɚ ɬɨɜɳɚ.

Ⱦɨɰɿɥɶɧɿɫɬɶ ɞɨɫɥɿɞɠɟɧɶ ɭ ɰɶɨɦɭ ɧɚɩɪɹɦɿ ɩɿɞɬɜɟɪ-
ɞɠɭɽɬɶɫɹ ɜɢɩɚɞɤɚɦɢ, ɤɨɥɢ ɜ Ⱦɨɧɛɚɫɿ ɩɿɞ ɱɚɫ ɛɭɪɿɧɧɹ
ɝɟɨɥɨɝɨɪɨɡɜɿɞɭɜɚɥɶɧɢɯ ɫɜɟɪɞɥɨɜɢɧ ɩɪɢ ɩɟɪɟɬɢɧɿ ɩɿɫ-
ɤɨɜɢɤɿɜ ɦɚɥɢ ɦɿɫɰɟ ɜɢɤɢɞɢ ɝɚɡɭ. Ⱥɧɚɥɿɡ ɬɚɤɢɯ ɜɢɩɚɞ-
ɤɿɜ ɡɚɫɜɿɞɱɢɜ, ɳɨ ɜɢɤɢɞɢ ɜɿɞɛɭɜɚɥɢɫɹ ɧɚ ɞɿɥɹɧɤɚɯ ɡ
ɧɚɹɜɧɿɫɬɸ ɥɨɤɚɥɶɧɢɯ ɚɧɬɢɤɥɿɧɚɥɶɧɢɯ ɫɤɥɚɞɨɤ [1]. 
ȼɨɧɢ ɭɫɤɥɚɞɧɸɸɬɶ ɦɨɧɨɤɥɿɧɚɥɶɧɟ ɡɚɥɹɝɚɧɧɹ ɩɨɪɿɞ ɬɚ
ɜɢɞɿɥɹɸɬɶɫɹ ɡɚ ɜɿɞɯɢɥɟɧɧɹɦ ɝɿɩɫɨɦɟɬɪɿʀ ɩɥɚɫɬɚ ɜɿɞ
ɚɩɪɨɤɫɢɦɭɸɱɨʀ ɩɨɜɟɪɯɧɿ.
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ȼ ȱȽɌɆ ɇȺɇ ɍɤɪɚʀɧɢ ɛɭɥɨ ɡɚɩɪɨɩɨɧɨɜɚɧɨ [1, 2] ɿ
ɞɨɫɥɿɞɠɭɽɬɶɫɹ [3–5] ɦɟɯɚɧɿɡɦ, ɡɚ ɹɤɢɦ ɥɨɤɚɥɶɧɿ ɚɧɬɢ-
ɤɥɿɧɚɥɶɧɿ ɫɬɪɭɤɬɭɪɢ ɦɨɠɭɬɶ ɛɭɬɢ ɩɚɫɬɤɚɦɢ ɦɟɬɚɧɭ,
ɪɟɡɟɪɜɭɚɪɨɦ ɹɤɨʀ ɽ ɡɨɧɚ ɪɨɡɭɳɿɥɶɧɟɧɧɹ, ɹɤɚ ɜɢɧɢɤɥɚ
ɭ ɫɤɥɟɩɿɧɧɿɣ ɱɚɫɬɢɧɿ ɫɬɪɭɤɬɭɪɢ ɡɚ ɪɚɯɭɧɨɤ ɬɪɿɳɢɧɨɭ-
ɬɜɨɪɟɧɧɹ ɩɪɢ ɥɿɧɿɣɧɢɯ ɤɪɢɯɤɢɯ ɞɟɮɨɪɦɚɰɿɹɯ ɪɨɡɬɹɝɭ,
ɳɨ ɩɟɪɟɜɢɳɭɸɬɶ ɤɪɢɬɢɱɧɿ ɧɚ ɪɨɡɪɢɜ. ɉɨɤɪɢɲɤɨɸ
ɩɚɫɬɤɢ ɫɥɭɝɭɸɬɶ ɩɨɪɨɞɢ, ɳɨ ɡɚɥɹɝɚɸɬɶ ɜɢɳɟ, ɿɡ ɩɨɤ-
ɪɚɳɟɧɢɦɢ ɩɥɚɫɬɢɱɧɢɦɢ ɜɥɚɫɬɢɜɨɫɬɹɦɢ, ɭɧɚɫɥɿɞɨɤ
ɱɨɝɨ ɜɨɧɢ ɡɚɥɢɲɚɸɬɶɫɹ ɧɟɩɨɪɭɲɟɧɢɦɢ ɩɿɞ ɱɚɫ ɡɦɢ-
ɧɚɧɧɹ ɭ ɫɤɥɚɞɤɭ, ɚ ɟɤɪɚɧɨɦ – ɧɟɩɪɨɧɢɤɧɿ ɲɚɪɢ ɬɨɝɨ ɠ
ɩɿɫɤɨɜɢɤɚ, ɡɚ ɩɿɞɧɟɫɟɧɧɹɦ ɜɝɨɪɭ, ɞɟɮɨɪɦɚɰɿɹ ɪɨɡɬɹɝɭ
ɜ ɹɤɢɯ ɧɟ ɞɨɫɹɝɥɚ ɝɪɚɧɢɱɧɨ ɞɨɩɭɫɬɢɦɨʀ ɞɥɹ ɩɨɪɭɲɟɧ-
ɧɹ ɫɭɰɿɥɶɧɨɫɬɿ ɦɟɠɿ.

ɉɿɞ ɱɚɫ ɜɢɝɢɧɭ ɩɨɪɿɞ ɜ ɚɧɬɢɤɥɿɧɚɥɶɧɭ ɫɤɥɚɞɤɭ ɜɿ-
ɞɛɭɜɚɽɬɶɫɹ ɪɨɡɬɹɝɭɜɚɧɧɹ ɩɨɪɨɞɧɢɯ ɲɚɪɿɜ, ɹɤɟ ɡɛɿɥɶ-
ɲɭɽɬɶɫɹ ɜɿɞ ɩɿɞɨɲɜɢ ɞɨ ɩɨɤɪɿɜɥɿ, ɳɨ ɫɩɪɢɹɽ ɡɛɿɥɶ-
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ɲɟɧɧɸ ɬɪɿɳɢɧɭɜɚɬɨɫɬɿ ɭ ɰɶɨɦɭ ɠ ɧɚɩɪɹɦɤɭ. ɇɢɠɧɹ
ɱɚɫɬɢɧɚ ɩɿɫɤɨɜɢɤɚ, ɜ ɹɤɿɣ ɞɟɮɨɪɦɚɰɿʀ ɪɨɡɬɹɝɭɜɚɧɧɹ ɧɟ
ɫɹɝɚɸɬɶ ɝɪɚɧɢɱɧɨ ɞɨɩɭɫɬɢɦɢɯ ɡɧɚɱɟɧɶ, ɡɚɥɢɲɚɽɬɶɫɹ
ɧɟɭɪɚɠɟɧɨɸ ɬɪɿɳɢɧɚɦɢ, ɚ ɭ ɜɟɪɯɧɿɣ – ɪɨɡɜɢɜɚɸɬɶɫɹ
ɬɪɿɳɢɧɢ, ɳɨ ɡɛɿɥɶɲɭɸɬɶ ɩɪɨɧɢɤɧɿɫɬɶ.

Ʉɪɢɬɢɱɧɚ ɬɨɜɳɢɧɚ ɪɨɡɪɚɯɨɜɭɽɬɶɫɹ ɹɤ ɪɿɡɧɢɰɹ ɦɿɠ
ɞɜɨɦɚ ɪɚɞɿɭɫɚɦɢ ɤɪɢɜɢɡɧɢ ɫɤɥɚɞɤɢ, ɳɨ ɜɢɡɧɚɱɚɸɬɶ
ɞɨɜɠɢɧɢ ɞɭɝ, ɹɤɿ ɜɿɞɪɿɡɧɹɸɬɶɫɹ ɦɿɠ ɫɨɛɨɸ, ɩɪɨɩɨɪ-
ɰɿɣɧɨ ɜɟɥɢɱɢɧɿ ɝɪɚɧɢɱɧɨ ɞɨɩɭɫɬɢɦɿɣ ɞɟɮɨɪɦɚɰɿʀ ɪɨɡ-
ɬɹɝɭɜɚɧɧɹ [1, 2] 

+= h
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ɞɟ mKR – ɤɪɢɬɢɱɧɚ ɬɨɜɳɢɧɚ ɩɥɚɫɬɚ ɩɿɫɤɨɜɢɤɚ, ɦ; KR –
ɡɧɚɱɟɧɧɹ ɝɪɚɧɢɱɧɨ ɞɨɩɭɫɬɢɦɨʀ ɞɟɮɨɪɦɚɰɿʀ ɪɨɡɬɹɝɭ-
ɜɚɧɧɹ ɞɥɹ ɩɨɪɨɞɢ, ɛ/ɪ; h – ɚɦɩɥɿɬɭɞɚ (ɜɢɫɨɬɚ) ɫɤɥɚɞ-
ɤɢ, ɦ; l – ɲɢɪɢɧɚ ɫɤɥɚɞɤɢ, ɦ.

Ƚɪɚɧɢɱɧɨ ɞɨɩɭɫɬɢɦɿ ɞɟɮɨɪɦɚɰɿʀ ɪɨɡɬɹɝɭɜɚɧɧɹ ɞɥɹ
ɩɿɫɤɨɜɢɤɿɜ ɫɤɥɚɞɚɸɬɶ 0,003–0,004 [6]. ȿɮɟɤɬɢɜɧɚ ɬɨ-
ɜɳɢɧɚ ɪɨɡɪɚɯɨɜɭɽɬɶɫɹ ɹɤ ɪɿɡɧɢɰɹ ɦɿɠ ɬɨɜɳɢɧɨɸ ɩɥɚ-
ɫɬɚ ɩɿɫɤɨɜɢɤɚ ɿ ɣɨɝɨ ɤɪɢɬɢɱɧɨɸ ɬɨɜɳɢɧɨɸ [1, 2] 

KRef mmm −= ,

ɞɟ mef – ɟɮɟɤɬɢɜɧɚ ɬɨɜɳɢɧɚ ɩɥɚɫɬɚ ɩɿɫɤɨɜɢɤɚ, ɦ; m –
ɬɨɜɳɢɧɚ ɩɥɚɫɬɚ ɩɿɫɤɨɜɢɤɚ, ɦ.

Ɂɚ ɰɢɦ ɩɪɢɧɰɢɩɨɦ ɦɨɠɧɚ ɜɢɡɧɚɱɢɬɢ ɜɿɞɧɨɫɧɿ ɥɿ-
ɧɿɣɧɿ ɞɟɮɨɪɦɚɰɿʀ ɩɨɪɿɞ ɭ ɫɤɥɟɩɿɧɧɿ ɫɤɥɚɞɤɢ [3] 

ε
1

2

81
−

−=
l
mh ,

ɞɟ  – ɜɿɞɧɨɫɧɚ ɥɿɧɿɣɧɚ ɞɟɮɨɪɦɚɰɿɹ, ɛ/ɪ; h – ɚɦɩɥɿɬɭɞɚ
(ɜɢɫɨɬɚ) ɫɤɥɚɞɤɢ, ɦ; l – ɲɢɪɢɧɚ (ɞɨɜɠɢɧɚ) ɫɤɥɚɞɤɢ, ɦ.

ȼɟɥɢɱɢɧɢ ɞɟɮɨɪɦɚɰɿɣ ɡɚɥɟɠɚɬɶ ɜɿɞ ɩɚɪɚɦɟɬɪɿɜ
ɫɤɥɚɞɤɢ (ɚɦɩɥɿɬɭɞɢ ɬɚ ɲɢɪɢɧɢ) ɬɚ ɬɨɜɳɢɧɢ ɩɥɚɫɬɚ.
ȼɿɞɧɨɫɧɚ ɨɛ’ɽɦɧɚ ɞɟɮɨɪɦɚɰɿɹ ɪɨɡɪɚɯɨɜɭɽɬɶɫɹ ɹɤ ɞɨ-
ɛɭɬɨɤ ɥɿɧɿɣɧɢɯ ɞɟɮɨɪɦɚɰɿɣ ɡɚ ɲɢɪɢɧɨɸ ɬɚ ɞɨɜɠɢɧɨɸ
ɫɤɥɚɞɤɢ.

ɉɨɪɢɫɬɿɫɬɶ ɭ ɡɨɧɿ ɪɨɡɭɳɿɥɶɧɟɧɧɹ ɱɟɪɟɡ ɤɨɟɮɿɰɿɽɧɬ
ɨɛ’ɽɦɧɨʀ ɞɟɮɨɪɦɚɰɿʀ ɩɨɪɨɞɧɨɝɨ ɦɚɫɢɜɭ ɜɢɡɧɚɱɚɽɬɶɫɹ
[3] ɡɚ ɮɨɪɦɭɥɨɸ

( )
ω
ω 1−+=′ ,

ɞɟ  – ɩɨɱɚɬɤɨɜɚ ɩɨɪɢɫɬɿɫɬɶ, ɱɚɫɬɤɢ ɨɞɢɧɢɰɿ;
’ – ɩɨɪɢɫɬɿɫɬɶ ɭ ɡɨɧɿ ɪɨɡɭɳɿɥɶɧɟɧɧɹ, ɱɚɫɬɤɢ ɨɞɢɧɢ-

ɰɿ; –ɤɨɟɮɿɰɿɽɧɬ, ɳɨ ɯɚɪɚɤɬɟɪɢɡɭɽ ɜɿɞɧɨɫɧɭ ɨɛ’ɽɦɧɭ
ɞɟɮɨɪɦɚɰɿɸ ɩɨɪɨɞɧɨɝɨ ɦɚɫɢɜɭ ɿ ɱɢɫɟɥɶɧɨ ɞɨɪɿɜɧɸɽ
ɜɿɞɧɨɲɟɧɧɸ ɨɛ’ɽɦɭ ɪɨɡɭɳɿɥɶɧɟɧɨɝɨ ɦɚɫɢɜɭ ɞɨ ɩɟɪ-
ɜɢɧɧɨɝɨ ɨɛ’ɽɦɭ ɦɚɫɢɜɭ ɞɨ ɡɦɢɧɚɧɧɹ ɭ ɫɤɥɚɞɤɭ, ɛ/ɪ.

ɉɪɢ ɰɶɨɦɭ ɩɪɢɪɿɫɬ ɩɨɪɢɫɬɨɫɬɿ ɭ ɩɪɨɰɟɫɿ ɪɨɡɭɳɿ-
ɥɶɧɟɧɧɹ ɩɪɚɤɬɢɱɧɨ ɧɟ ɡɚɥɟɠɢɬɶ ɜɿɞ ɩɨɱɚɬɤɨɜɨʀ ɩɨɪɢ-
ɫɬɨɫɬɿ, ɚ ɜɢɡɧɚɱɚɽɬɶɫɹ, ɝɨɥɨɜɧɢɦ ɱɢɧɨɦ, ɩɚɪɚɦɟɬɪɚɦɢ
ɫɬɪɭɤɬɭɪɢ (ɬɨɛɬɨ ɚɦɩɥɿɬɭɞɨɸ ɿ ɲɢɪɢɧɨɸ) ɬɚ ɬɨɜɳɢ-
ɧɨɸ ɩɥɚɫɬɚ.

ɉɪɢ ɡɛɿɥɶɲɟɧɧɿ ɩɨɪɢɫɬɨɫɬɿ ɜ ɡɨɧɿ ɪɨɡɭɳɿɥɶɧɟɧɧɹ,
ɳɨ ɜɢɧɢɤɥɚ ɜɧɚɫɥɿɞɨɤ ɩɪɨɰɟɫɿɜ ɬɪɿɳɢɧɨɭɬɜɨɪɟɧɧɹ,
ɡɛɿɥɶɲɭɽɬɶɫɹ ɬɚɤɨɠ ɟɮɟɤɬɢɜɧɚ ɩɨɪɢɫɬɿɫɬɶ, ɹɤɚ ɮɨɪɦɭ-
ɽɬɶɫɹ ɹɤ ɡɚ ɪɚɯɭɧɨɤ ɡɛɿɥɶɲɟɧɧɹ ɨɛ’ɽɦɭ ɩɨɪɨɠɧɢɧ (ɭ

ɞɚɧɨɦɭ ɜɢɩɚɞɤɭ ɬɪɿɳɢɧ), ɬɚɤ ɿ ɡɚ ɪɚɯɭɧɨɤ ɩɟɪɟɪɨɡɩɨɞɿ-
ɥɭ ɝɚɡɨɜɨʀ ɬɚ ɜɨɞɧɨʀ ɮɚɡ ɿ ɡɦɟɧɲɟɧɧɹ ɜɨɞɨɧɚɫɢɱɟɧɨɫɬɿ.
ɋɬɭɩɿɧɶ ɡɚɩɨɜɧɟɧɧɹ ɩɨɪ ɝɚɡɨɦ ɡɛɿɥɶɲɭɽɬɶɫɹ, ɣɨɝɨ ɨɫ-
ɬɚɬɨɱɧɟ ɡɧɚɱɟɧɧɹ ɜɢɡɧɚɱɚɽɬɶɫɹ [4] ɩɪɢɪɨɫɬɨɦ ɩɨɪɢɫɬɨ-
ɫɬɿ ɬɚ ɩɨɱɚɬɤɨɜɢɦ ɜɨɞɨɧɚɫɢɱɟɧɧɹɦ ɡɚ ɮɨɪɦɭɥɨɸ

( )
( )GV

−′
′−−=′

1
11 ,

ɞɟ V ′  – ɫɬɭɩɿɧɶ ɡɚɩɨɜɧɟɧɧɹ ɩɨɪ ɝɚɡɨɦ ɩɪɢ ɡɛɿɥɶɲɟɧ-
ɧɿ ɩɨɪɢɫɬɨɫɬɿ, ɱɚɫɬɤɢ ɨɞɢɧɢɰɿ; G  – ɩɨɱɚɬɤɨɜɢɣ ɫɬɭ-
ɩɿɧɶ ɡɚɩɨɜɧɟɧɧɹ ɩɨɪ ɩɨɪɿɞ ɜɨɥɨɝɨɸ, ɱɚɫɬɤɢ ɨɞɢɧɢɰɿ.

Ɍɪɿɳɢɧɧɚ ɩɪɨɧɢɤɧɿɫɬɶ ɩɨɪɨɞɢ ɦɚɽ ɜɢɡɧɚɱɚɬɢɫɹ [5] 
ɡɚ ɫɩɿɜɜɿɞɧɨɲɟɧɧɹɦ

kbk 210105,8 ⋅= ,

ɞɟ k – ɤɨɟɮɿɰɿɽɧɬ ɩɪɨɧɢɤɧɿɫɬɿ, 10-12 ɦ2 ( ); b – ɪɨ-
ɡɤɪɢɬɬɹ (ɲɢɪɢɧɚ) ɬɪɿɳɢɧɢ, ɦ; k – ɤɨɟɮɿɰɿɽɧɬ ɬɪɿ-
ɳɢɧɧɨʀ ɩɨɪɢɫɬɨɫɬɿ, ɱɚɫɬɤɢ ɨɞɢɧɢɰɿ.

Ɂɚ ɪɨɡɪɚɯɭɧɤɚɦɢ, ɧɚɜɿɬɶ ɡɚ ɩɨɱɚɬɤɨɜɢɯ ɤɪɢɯɤɢɯ
ɞɟɮɨɪɦɚɰɿɹɯ ɪɨɡɪɢɜɭ ɩɪɢ ɦɿɧɿɦɚɥɶɧɿɣ ɪɨɡɤɪɢɬɨɫɬɿ
ɬɪɿɳɢɧ ɭ 10–15 ɦɤɦ, ɭ ɩɿɫɤɨɜɢɤɚɯ ɮɨɪɦɭɸɬɶɫɹ ɮɿɥɶ-
ɬɪɚɰɿɣɧɿ ɜɥɚɫɬɢɜɨɫɬɿ ɡ ɚɛɫɨɥɸɬɧɨɸ ɝɚɡɨɩɪɨɧɢɤɧɿɫɬɸ
ɜ ɞɟɫɹɬɤɢ ɦɿɥɿɞɚɪɫɿ [5], ɹɤɿ ɜɿɞɩɨɜɿɞɚɸɬɶ ɩɪɨɦɢɫɥɨ-
ɜɢɦ ɤɨɥɟɤɬɨɪɚɦ IV ɤɥɚɫɭ, ɡɝɿɞɧɨ ɡ ɤɥɚɫɢɮɿɤɚɰɿɽɸ [7], 
ɿ ɽ ɫɩɪɢɹɬɥɢɜɢɦɢ ɞɥɹ ɫɤɭɩɱɟɧɧɹ ɦɟɬɚɧɭ, ɬɨɞɿ ɹɤ ɧɟ-
ɩɨɪɭɲɟɧɚ ɱɚɫɬɢɧɚ ɩɿɫɤɨɜɢɤɚ ɡɚɥɢɲɚɽɬɶɫɹ ɡ ɧɢɡɶɤɢɦɢ
ɮɿɥɶɬɪɚɰɿɣɧɢɦɢ ɜɥɚɫɬɢɜɨɫɬɹɦɢ, ɿɡ ɩɪɨɧɢɤɧɿɫɬɸ ɧɢɠ-
ɱɨɸ ɧɟ ɦɟɧɲ, ɹɤ ɧɚ ɞɜɚ ɩɨɪɹɞɤɢ.

ɇɚ ɰɢɯ ɬɟɨɪɟɬɢɱɧɢɯ ɡɚɫɚɞɚɯ ɜɢɤɨɧɚɧɨ ɚɧɚɥɿɡ ɩɟɪ-
ɫɩɟɤɬɢɜɧɢɯ ɞɿɥɹɧɨɤ ɭ ɦɟɠɚɯ ɩɨɥɹ ɲɚɯɬɢ „Ȼɭɬɨɜɫɶɤɚ“
Ⱦɉ „Ɇɚɤɿʀɜɜɭɝɿɥɥɹ“.

ɒɚɯɬɚ „Ȼɭɬɨɜɫɶɤɚ“ ɡɧɚɯɨɞɢɬɶɫɹ ɭ ɩɿɜɧɿɱɧɿɣ ɱɚɫ-
ɬɢɧɿ Ⱦɨɧɟɰɶɤɨ-Ɇɚɤɿʀɜɫɶɤɨɝɨ ɝɟɨɥɨɝɨ-ɩɪɨɦɢɫɥɨɜɨɝɨ
ɪɚɣɨɧɭ ɿ ɜ ɝɟɨɥɨɝɨ-ɫɬɪɭɤɬɭɪɧɨɦɭ ɩɥɚɧɿ ɜɿɞɧɨɫɢɬɶɫɹ
ɞɨ ɩɿɜɞɟɧɧɨ-ɫɯɿɞɧɨɝɨ ɤɪɢɥɚ Ʉɚɥɶɦɿɭɫ-Ɍɨɪɟɰɶɤɨʀ ɭɥɨ-
ɝɨɜɢɧɢ. ɍ ɬɟɤɬɨɧɿɱɧɨɦɭ ɩɥɚɧɿ ɭɫɤɥɚɞɧɟɧɚ ȼɟɬɤɿɜɫɶ-
ɤɨɸ ɮɥɟɤɫɭɪɨɸ, Ɉɤɬɹɛɪɶɫɶɤɢɦ ʋ 1 ɬɚ ɉɚɧɬɟɥɟɣɦɨ-
ɧɿɜɫɶɤɢɦ ɧɚɫɭɜɚɦɢ (ɪɢɫ. 1). 

. 1.  „ “:
1– ; 2– 

 n1; 3– 



ISSN 2071-2227, Науковий вісник НГУ, 2012, № 2 29

Г Е О Л О Г І Я

ɍ ɝɟɨɥɨɝɿɱɧɿɣ ɛɭɞɨɜɿ ɩɥɨɳɿ ɩɪɢɫɭɬɧɿ ɩɚɥɟɨɡɨɣɫɶɤɿ
ɜɿɞɤɥɚɞɢ ɫɜɿɬ ɋ3

1, ɋ3
2, ɋ3

3 ɜɟɪɯɧɶɨɝɨ ɤɚɪɛɨɧɭ ɡ ɩɨɜ-
ɫɸɞɧɢɦ ɩɨɤɪɢɬɬɹɦ ɛɿɥɶɲ ɦɨɥɨɞɢɦɢ ɨɫɚɞɚɦɢ ɤɚɣɧɨ-
ɡɨɣɫɶɤɨɝɨ ɜɿɤɭ ɡɚ ɜɢɧɹɬɤɨɦ ɧɟɡɧɚɱɧɢɯ ɡɚ ɩɥɨɳɟɸ
ɨɤɪɟɦɢɯ ɜɿɞɫɥɨɧɟɧɶ ɤɨɪɿɧɧɢɯ ɩɨɪɿɞ (ɩɟɪɟɜɚɠɧɨ ɜɚɩ-
ɧɹɤɿɜ ɬɚ ɩɿɫɤɨɜɢɤɿɜ) ɭ ɞɨɥɢɧɚɯ ɛɚɥɨɤ ɬɚ ɹɪɚɯ.
Ʉɚɦ’ɹɧɨɜɭɝɿɥɶɧɿ ɜɿɞɤɥɚɞɢ ɩɪɟɞɫɬɚɜɥɟɧɿ ɬɢɩɨɜɢɦɢ ɞɥɹ
Ⱦɨɧɛɚɫɭ ɬɟɪɢɝɟɧɧɢɦɢ ɨɫɚɞɚɦɢ ɫɜɿɬ ɋ3

1, ɋ3
2, ɋ3

3. Ʌɿ-
ɬɨɥɨɝɿɱɧɨ ɰɟ ɩɟɪɟɦɿɠɧɿ ɬɨɜɳɿ ɚɥɟɜɪɨɥɿɬɿɜ, ɚɪɝɿɥɿɬɿɜ,
ɪɿɡɧɨɡɟɪɧɢɫɬɢɯ ɩɿɫɤɨɜɢɤɿɜ ɡ ɦɚɥɨɩɨɬɭɠɧɢɦɢ ɜɚɩɧɹ-
ɤɚɦɢ ɬɚ ɩɥɚɫɬɚɦɢ ɜɭɝɿɥɥɹ ɿ ɜɭɝɥɢɫɬɢɯ ɫɥɚɧɰɿɜ.

Ɂɚɝɚɥɶɧɟ ɩɿɜɞɟɧɧɨ-ɫɯɿɞɧɟ ɩɪɨɫɬɹɝɚɧɧɹ ɜɭɝɥɟɧɨɫ-
ɧɨʀ ɬɨɜɳɿ ɧɚ ɰɿɣ ɞɿɥɹɧɰɿ ɭɫɤɥɚɞɧɟɧɨ ɑɚɣɤɢɧɫɶɤɨɸ,
ȼɟɬɤɿɜɫɶɤɨɸ ɬɚ ȼɟɬɤɿɜɫɶɤɨɸ ʋ 2 ɮɥɟɤɫɭɪɚɦɢ. Ɇɚɣ-
ɞɚɧɱɢɤɢ ɦɿɠ ɰɢɦɢ ɮɥɟɤɫɭɪɚɦɢ ɡɿɦ’ɹɬɿ ɜ ɩɨɯɢɥɿ ɩɥɿɤɚ-
ɬɢɜɧɿ ɫɤɥɚɞɤɢ. ɉɥɿɤɚɬɢɜɧɿ ɟɥɟɦɟɧɬɢ ɬɚɤɢɯ ɦɚɣɞɚɧɱɢ-
ɤɿɜ ɛɿɥɶɲ ɭɫɤɥɚɞɧɸɸɬɶɫɹ ɩɪɢ ɧɚɛɥɢɠɟɧɧɿ ɞɨ ɮɥɟɤɫɭ-
ɪɧɢɯ ɫɤɥɚɞɨɤ. Ɏɥɟɤɫɭɪɢ ɭɫɤɥɚɞɧɟɧɿ ɨɫɧɨɜɧɢɦɢ
ɞɢɡ’ɸɧɤɬɢɜɚɦɢ, ɹɤɿ ɫɭɩɪɨɜɨɞɠɭɸɬɶɫɹ ɛɿɥɶɲ ɞɪɿɛɧɢ-
ɦɢ ɫɭɩɭɬɧɿɦɢ ɩɨɪɭɲɟɧɧɹɦɢ.

ȼɟɬɤɿɜɫɶɤɚ ɮɥɟɤɫɭɪɧɚ ɫɤɥɚɞɤɚ ɡɧɚɯɨɞɢɬɶɫɹ ɜ ɩɿɜ-
ɞɟɧɧɿɣ ɱɚɫɬɢɧɿ ɲɚɯɬɧɨɝɨ ɩɨɥɹ ɿ ɩɪɨɫɬɹɝɚɽɬɶɫɹ ɞɚɥɿ ɜ
ɡɚɯɿɞɧɨɦɭ ɧɚɩɪɹɦɤɭ. ɉɪɨɫɬɹɝɚɧɧɹ ɫɤɥɚɞɤɢ ɩɿɜɞɟɧɧɨ-
ɡɚɯɿɞɧɟ ɡ ɬɟɧɞɟɧɰɿɽɸ ɜɿɞɯɢɥɟɧɧɹ ɧɚ ɫɯɿɞ ɬɚ ɡɥɢɬɬɹ ɡ
ɑɚɣɤɢɧɫɶɤɨɸ ɮɥɟɤɫɭɪɨɸ. ɉɚɞɿɧɧɹ ɩɨɪɿɞ ɩɿɜɧɿɱɧɨ-
ɡɚɯɿɞɧɟ, ɩɿɞ ɤɭɬɨɦ 25–40°. ɉɿɞɧɹɬɢɦ ɽ ɩɿɜɞɟɧɧɨ-
ɫɯɿɞɧɟ ɤɪɢɥɨ, ɨɩɭɳɟɧɢɦ – ɩɿɜɧɿɱɧɨ-ɡɚɯɿɞɧɟ. ȼɟɪɬɢɤɚ-
ɥɶɧɚ ɚɦɩɥɿɬɭɞɚ ɫɤɥɚɞɤɢ 200–250 ɦ. ɋɤɥɚɞɤɚ ɧɚ ɫɯɿɞ
ɩɪɨɫɬɟɠɭɽɬɶɫɹ ɪɨɡɜɿɞɭɜɚɥɶɧɢɦɢ ɫɜɟɪɞɥɨɜɢɧɚɦɢ ɞɨ
ɡɚɯɿɞɧɨʀ ɦɟɠɿ ɞɿɥɹɧɤɢ „Ȼɭɬɨɜɫɶɤɚ-Ƚɥɢɛɨɤɚ-2“, ɞɟ ɜɨ-
ɧɚ ɭ ɩɨɞɚɥɶɲɨɦɭ ɜɢɩɨɥɨɠɭɽɬɶɫɹ ɡ ɬɟɧɞɟɧɰɿɽɸ ɡɝɚ-
ɫɚɧɧɹ ɡɚ ɦɟɠɚɦɢ ɞɿɥɹɧɤɢ.

ɍ ɦɟɠɚɯ ȼɟɬɤɿɜɫɶɤɨʀ ɮɥɟɤɫɭɪɢ, ɡ ʀʀ ɡɚɯɿɞɧɨɝɨ ɛɨɤɭ,
ɡɚɪɨɞɠɭɸɬɶɫɹ ɩɚɞɚɸɱɿ ɧɚɫɭɜɢ – Ɉɤɬɹɛɪɶɫɶɤɢɣ ʋ 1 ɬɚ
ɉɚɧɬɟɥɟɣɦɨɧɿɜɫɶɤɢɣ ʋ 2. ɇɚɫɭɜ ɉɚɧɬɟɥɟɣɦɨɧɿɜɫɶɤɢɣ
ʋ 2 ɩɪɨɫɬɟɠɭɽɬɶɫɹ ɜ ɡɨɧɿ ɮɥɟɤɫɭɪɢ ɩɨ ɜɫɶɨɦɭ ɲɚɯɬɧɨ-
ɦɭ ɩɨɥɸ ɬɚ ɿɞɟ ɞɚɥɿ ɡɚ ɣɨɝɨ ɫɯɿɞɧɭ ɦɟɠɭ. ɍ ɫɯɿɞɧɿɣ ɱɚɫ-
ɬɢɧɿ ɲɚɯɬɧɨɝɨ ɩɨɥɹ ɜ ɡɨɧɿ ɮɥɟɤɫɭɪɢ ɩɪɨɫɬɟɠɭɽɬɶɫɹ ɩɚ-
ɞɚɸɱɚ ɧɢɠɧɹ ɝɿɥɤɚ ɉɚɧɬɟɥɟɣɦɨɧɿɜɫɶɤɨɝɨ ɧɚɫɭɜɭ ʋ 2. 
ɐɟɣ ɧɚɫɭɜ ɜɿɞɯɢɥɹɽɬɶɫɹ ɜɿɞ ɮɥɟɤɫɭɪɢ ɧɚ ɩɿɜɞɟɧɧɢɣ ɫɯɿɞ
ɿ ɡɝɚɫɚɽ ɧɚ ɧɢɠɧɿɯ ɝɨɪɢɡɨɧɬɚɯ ɜɿɞɩɪɚɰɶɨɜɚɧɨɝɨ ɩɨɥɹ
ɲɚɯɬɢ-ɩɨɩɟɪɟɞɧɢɤɚ „ȱɦ. ɏɏV ɡ’ʀɡɞɭ ɄɉɊɋ“. Ⱦɪɭɝɚ ȼɟɬ-
ɤɿɜɫɶɤɚ ɮɥɟɤɫɭɪɚ ɬɚɤɨɠ ɡɚɪɨɞɠɭɽɬɶɫɹ ɧɚ ɲɚɯɬɧɨɦɭ ɩɨ-
ɥɿ. ɉɪɨɫɬɹɝɚɧɧɹ ɬɚ ɧɚɩɪɹɦɨɤ ɩɚɞɿɧɧɹ ɚɧɚɥɨɝɿɱɧɿ ȼɟɬɤɿɜ-
ɫɶɤɿɣ ɮɥɟɤɫɭɪɿ ɡ ɜɿɞɯɢɥɟɧɧɹɦ ʀʀ ɨɫɿ ɧɚ ɩɿɜɧɿɱ ɩɿɞ ɤɭɬɨɦ
30–35°. ɉɚɞɿɧɧɹ ɩɿɜɧɿɱɧɨ-ɡɚɯɿɞɧɟ ɩɿɞ ɤɭɬɨɦ 25–40°, ɚɦ-
ɩɥɿɬɭɞɚ ɡɦɿɳɟɧɧɹ 200–300 ɦ. Ʉɭɬ ɩɚɞɿɧɧɹ ɬɚ ɚɦɩɥɿɬɭɞɚ
ɮɥɟɤɫɭɪɢ ɡɛɿɥɶɲɭɸɬɶɫɹ ɧɚ ɫɯɿɞ ɡ ɦɚɤɫɢɦɚɥɶɧɢɦɢ ɡɧɚ-
ɱɟɧɧɹɦɢ ɧɚ ɩɿɜɧɿɱɧɨ-ɫɯɿɞɧɿɣ ɦɟɠɿ. Ʌɟɠɚɱɟ ɤɪɢɥɨ ȼɟɬ-
ɤɿɜɫɶɤɨʀ ɮɥɟɤɫɭɪɢ ɩɟɪɟɯɨɞɢɬɶ ɭ ɩɨɯɢɥɢɣ ɦɚɣɞɚɧɱɢɤ ɚɧ-
ɬɢɤɥɿɧɚɥɶɧɨɝɨ ɬɢɩɭ. ɉɪɨɫɬɹɝɚɧɧɹ ɡɚɯɿɞɧɨɝɨ ɤɪɢɥɚ ɚɧɬɢ-
ɤɥɿɧɚɥɿ ɜɿɞɩɨɜɿɞɚɽ ɩɪɨɫɬɹɝɚɧɧɸ Ⱦɪɭɝɨʀ ȼɟɬɤɿɜɫɶɤɨʀ ɮɥɟ-
ɤɫɭɪɧɨʀ ɫɤɥɚɞɤɢ, ɫɯɿɞɧɨɝɨ – ȼɟɬɤɿɜɫɶɤɿɣ ɮɥɟɤɫɭɪɿ. Ⱥɧ-
ɬɢɤɥɿɧɚɥɶ ɽ ɚɫɢɦɟɬɪɢɱɧɨɸ – ɡɚɯɿɞɧɟ ɤɪɢɥɨ ɛɿɥɶɲ ɩɨɯɢ-
ɥɟ, ɫɯɿɞɧɟ ɤɪɢɥɨ ɛɿɥɶɲ ɤɪɭɬɟ. ȼɿɫɶ ɡɚɧɭɪɸɽɬɶɫɹ ɧɚ ɩɿɜ-
ɧɿɱ ɩɿɞ ɤɭɬɨɦ 6°. Ɂɚɯɿɞɧɟ ɤɪɢɥɨ ɚɧɬɢɤɥɿɧɚɥɿ ɩɨɝɥɢɧɚɽɬɶ-
ɫɹ Ⱦɪɭɝɨɸ ȼɟɬɤɿɜɫɶɤɨɸ ɮɥɟɤɫɭɪɧɨɸ ɫɤɥɚɞɤɨɸ ɛɿɥɹ
ɫɜɟɪɞɥɨɜɢɧɢɓ-1042.

ɇɚɫɭɜ Ɉɤɬɹɛɪɶɫɶɤɢɣ ʋ 1 ɽ ɝɨɥɨɜɧɢɦ ɪɨɡɪɢɜɧɢɦ
ɩɨɪɭɲɟɧɧɹɦ, ɳɨ ɭɫɤɥɚɞɧɸɽ ɞɢɡ’ɸɧɤɬɢɜɧɿ ɟɥɟɦɟɧɬɢ

ɫɬɪɭɤɬɭɪɢ ɞɿɥɹɧɤɢ ɬɚ ɭɦɨɜɢ ʀʀ ɪɨɡɪɨɛɤɢ. ȱɡ ɡɚɯɿɞɧɨɝɨ
ɛɨɤɭ ɧɚɫɭɜ ɫɭɩɪɨɜɨɞɠɭɽ ȼɟɬɤɿɜɫɶɤɭ ɮɥɟɤɫɭɪɧɭ ɫɤɥɚ-
ɞɤɭ, ɭɫɤɥɚɞɧɸɸɱɢ ʀʀ ɛɭɞɨɜɭ. ɍ ɩɨɞɚɥɶɲɨɦɭ ɧɚ ɫɯɿɞ,
ɜɿɧ ɜɿɞɯɢɥɹɽɬɶɫɹ ɬɚ ɫɭɩɪɨɜɨɞɠɭɽ ɡɚɪɨɞɠɟɧɭ ɩɨɫɟɪɟ-
ɞɢɧɿ ɞɿɥɹɧɤɢ Ⱦɪɭɝɭ ȼɟɬɤɿɜɫɶɤɭ ɮɥɟɤɫɭɪɧɭ ɫɤɥɚɞɤɭ.
ɐɟɣ ɧɚɫɭɜ ɭ ɩɥɨɳɢɧɿ ɩɥɚɫɬɚ n1 ɮɿɤɫɭɽ ɩɟɪɟɝɢɧ ɭ ɤɪɭ-
ɬɟ ɡɚɥɹɝɚɧɧɹ ɿ ɥɢɲɟ ɧɚ ɤɪɚɣɧɶɨɦɭ ɩɿɜɧɿɱɧɨɦɭ ɫɯɨɞɿ
ɞɿɥɹɧɤɢ ɪɨɡɫɿɤɚɽ ɮɥɟɤɫɭɪɭ, ɨɞɧɨɱɚɫɧɨ ɡɛɿɥɶɲɭɸɱɢ
ɚɦɩɥɿɬɭɞɭ ɞɨ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɡɧɚɱɟɧɧɹ.

Ʌɟɠɚɱɟ ɤɪɢɥɨ Ⱦɪɭɝɨʀ ȼɟɬɤɿɜɫɶɤɨʀ ɮɥɟɤɫɭɪɢ ɹɜɥɹɽ
ɫɨɛɨɸ ɩɨɯɢɥɭ ɚɧɬɢɤɥɿɧɚɥɶɧɭ ɫɤɥɚɞɤɭ, ɜɿɫɶ ɹɤɨʀ ɡɚɧɭ-
ɪɸɽɬɶɫɹ ɧɚ ɩɿɜɧɿɱɧɢɣ ɡɚɯɿɞ ɩɿɞ ɤɭɬɨɦ 5–6°. Ɂɚɯɿɞɧɟ
ɤɪɢɥɨ ɫɤɥɚɞɤɢ ɩɨ ɩɥɚɫɬɭ n1 ɽ ɪɨɡɦɢɬɢɦ, ɜɭɝɥɟɧɨɫ-
ɧɿɫɬɶ ɫɯɿɞɧɨɝɨ ɤɪɢɥɚ ɡɛɟɪɟɠɟɧɚ ɡ ɤɭɬɚɦɢ ɩɚɞɿɧɧɹ 6–
17°. Ʉɭɬɢ ɩɚɞɿɧɧɹ ɡɛɿɥɶɲɭɸɬɶɫɹ ɞɨ ɮɥɟɤɫɭɪɧɨʀ ɫɤɥɚ-
ɞɤɢ. ȼɢɫɹɱɟ ɤɪɢɥɨ Ɉɤɬɹɛɪɶɫɶɤɨɝɨ ɧɚɫɭɜɭ ʋ 1 ɭɫɤɥɚ-
ɞɧɟɧɨ ɧɢɡɤɨɸ ɩɚɞɚɸɱɢɯ ɪɨɡɪɢɜɧɢɯ ɩɨɪɭɲɟɧɶ (ʋ 1, 
2, 3, 4, 5 ɬɚ ɉɚɧɬɟɥɟɣɦɨɧɿɜɫɶɤɢɣ ɧɚɫɭɜ ʋ 1). ȼɢɜɱɟɧɿ
ɜɨɧɢ ɥɢɲɟ ɜ ɡɚɝɚɥɶɧɢɯ ɪɢɫɚɯ, ʀɯ ɜɡɚɽɦɨɡɜ’ɹɡɨɤ ɬɚ
ɪɨɡɩɨɜɫɸɞɠɟɧɧɹ ɩɨɬɪɟɛɭɸɬɶ ɭɬɨɱɧɟɧɧɹ.

ɉɪɨɦɢɫɥɨɜɚ ɜɭɝɥɟɧɨɫɧɿɫɬɶ ɩɨɜ’ɹɡɚɧɚ ɡ ɜɿɞɤɥɚɞɚɦɢ
ɫɜɿɬɢ ɋ3

1. ɏɚɪɚɤɬɟɪɧɨɸ ɞɥɹ ɰɿɽʀ ɫɜɿɬɢ ɽ ɦɚɥɚ ɤɿɥɶɤɿɫɬɶ
ɜɭɝɿɥɶɧɢɯ ɩɥɚɫɬɿɜ ɬɚ ɩɪɨɩɥɚɫɬɤɿɜ – 18. Ʉɨɟɮɿɰɿɽɧɬ ɡɚ-
ɝɚɥɶɧɨʀ ɜɭɝɥɟɧɨɫɧɨɫɬɿ ɫɜɿɬɢ ɫɤɥɚɞɚɽ 0,05, ɤɨɪɢɫɧɨʀ – 
0,002. Ȼɿɥɶɲ ɜɭɝɥɟɧɚɫɢɱɟɧɨɸ ɽ ɫɟɪɟɞɧɹ ɱɚɫɬɢɧɚ ɪɨɡ-
ɪɿɡɭ ɜ ɿɧɬɟɪɜɚɥɿ N1

7 – N2
ɇ, ɞɟ ɩɪɨɫɬɟɠɭɸɬɶɫɹ

4 ɜɭɝɿɥɶɧɢɯ ɩɪɨɲɚɪɤɢ: n1
0, n1

1, n1
2 ɬɚ ɪɨɛɨɱɢɣ ɜɭɝɿɥɶ-

ɧɢɣ ɩɥɚɫɬ n1, ɹɤɢɣ ɦɚɽ ɪɨɛɨɱɭ ɬɨɜɳɢɧɭ, ɳɨ ɩɟɪɟɜɢ-
ɳɭɽ 1 ɦ ɿ ɜɿɞɪɨɛɥɹɽɬɶɫɹ ɲɚɯɬɨɸ. ɉɥɚɫɬ n1 ɱɚɫɬɤɨɜɨ ɽ
ɪɨɡɦɢɬɢɦ, ɡɚɝɚɥɶɧɚ ɩɥɨɳɚ ɪɨɡɦɢɜɭ ɫɤɥɚɞɚɽ ɩɨɧɚɞ
10 ɤɦ2. ɍ ɦɟɠɚɯ ɲɚɯɬɧɨɝɨ ɩɨɥɹ ɫɩɨɫɬɟɪɿɝɚɽɬɶɫɹ ɞɜɚ
ɬɢɩɢ ɪɨɡɦɢɜɿɜ: ɫɢɧɝɟɧɟɬɢɱɧɢɣ ɬɚ ɟɩɿɝɟɧɟɬɢɱɧɢɣ. ɋɢ-
ɧɝɟɧɟɬɢɱɧɢɣ ɪɨɡɦɢɜ ɩɪɨɫɬɟɠɭɽɬɶɫɹ ɜ ɡɚɯɿɞɧɿɣ ɱɚɫɬɢ-
ɧɿ ɩɥɨɳɿ, ɟɩɿɝɟɧɟɬɢɱɧɢɣ ɨɛɥɹɦɨɜɭɽ ɫɯɿɞɧɭ ɱɚɫɬɢɧɭ
ɞɿɥɹɧɤɢ (ɪɢɫ. 2). 

Ɂɚ ɪɟɡɭɥɶɬɚɬɚɦɢ ɬɟɤɬɨɧɿɱɧɨɝɨ ɚɧɚɥɿɡɭ ɩɨ ɿɡɨɝɿɩɫɚɦ
ɜɭɝɿɥɶɧɨɝɨ ɩɥɚɫɬɚ n1 ɭ ɦɟɠɚɯ ɲɚɯɬɧɨɝɨ ɩɨɥɹ ɜɢɞɿɥɹ-
ɸɬɶɫɹ ɞɜɿ ɩɥɿɤɚɬɢɜɧɿ ɫɬɪɭɤɬɭɪɢ ɬɢɩɭ „ɫɬɪɭɤɬɭɪɧɨɝɨ
ɜɢɫɬɭɩɭ“. ɉɟɪɲɚ – ɪɨɡɬɚɲɨɜɚɧɚ ɭ ɫɯɿɞɧɿɣ ɱɚɫɬɢɧɿ
ɲɚɯɬɧɨɝɨ ɩɨɥɹ (ɧɚ ɫɯɿɞ ɜɿɞ Ɉɤɬɹɛɪɶɫɶɤɨɝɨ ɧɚɫɭɜɭ
ʋ1), ɦɿɠ Ɉɤɬɹɛɪɶɫɶɤɢɦ ɧɚɫɭɜɨɦ ʋ1 ɬɚ ɉɚɧɬɟɥɟɣɦɨ-
ɧɿɜɫɶɤɢɦ ɧɚɫɭɜɨɦ, ɞɪɭɝɚ – ɧɚ ɡɚɯɿɞ ɜɿɞ Ɉɤɬɹɛɪɶɫɶɤɨɝɨ
ɧɚɫɭɜɭ ʋ1, ɭ ɪɚɣɨɧɿ ɫɜɟɪɞɥɨɜɢɧ ʋ ɓ-1040, ʋ 3998, 
ʋ 3908. ɉɟɪɲɚ ɫɬɪɭɤɬɭɪɚ ɯɚɪɚɤɬɟɪɢɡɭɽɬɶɫɹ ɛɿɥɶɲ
ɩɨɯɢɥɢɦ ɤɭɬɨɦ ɩɚɞɿɧɧɹ ɩɨɪɿɞ, ɚɥɟ ɽ ɡɧɚɱɧɨ ɩɨɦɿɬɧɨɸ
ɧɚ ɝɿɩɫɨɦɟɬɪɢɱɧɨɦɭ ɩɥɚɧɿ (ɪɢɫ. 2). 

Ɂɚ ɜɿɞɯɢɥɟɧɧɹɦ ɝɿɩɫɨɦɟɬɪɿʀ ɩɥɚɫɬɚ ɜɿɞ ɚɩɪɨɤɫɢɦɭ-
ɸɱɨʀ ɩɨɜɟɪɯɧɿ ɩɨɛɭɞɨɜɚɧɚ ɤɚɪɬɚ ɥɨɤɚɥɶɧɢɯ ɫɬɪɭɤ-
ɬɭɪ (ɪɢɫ. 3). ɇɚ ɤɚɪɬɿ ɥɨɤɚɥɶɧɢɯ ɫɬɪɭɤɬɭɪ ɨɛɢɞɜɿ
ɥɨɤɚɥɶɧɿ ɚɧɬɢɤɥɿɧɚɥɶɧɿ ɫɬɪɭɤɬɭɪɢ (ɫɯɿɞɧɚ ɿ ɡɚɯɿɞɧɚ)
ɞɨɛɪɟ ɩɪɨɫɬɟɠɭɸɬɶɫɹ. Ȳɯ ɛɿɥɶɲɿ ɨɫɿ ɜɢɬɹɝɧɭɬɿ ɭɡ-
ɞɨɜɠ Ɉɤɬɹɛɪɶɫɶɤɨɝɨ ɧɚɫɭɜɭ ʋ 1 ɿ ɡɨɪɿɽɧɬɨɜɚɧɿ ɡɚ
ɩɪɨɫɬɹɝɚɧɧɹɦ ɩɨɪɿɞ ɞɥɹ ɡɚɯɿɞɧɨʀ ɫɬɪɭɤɬɭɪɢ ɿ ɩɿɞ ɤɭ-
ɬɨɦ ɩɪɢɛɥɢɡɧɨ 45° ɞɨ ɩɪɨɫɬɹɝɚɧɧɹ ɩɨɪɿɞ – ɞɥɹ ɫɯɿɞ-
ɧɨʀ. Ʉɨɪɨɬɤɿ ɨɫɿ ɡɚɡɧɚɱɟɧɢɯ ɫɬɪɭɤɬɭɪ, ɜɿɞɩɨɜɿɞɧɨ, ɽ
ɩɟɪɩɟɧɞɢɤɭɥɹɪɧɢɦɢ Ɉɤɬɹɛɪɶɫɶɤɨɦɭ ɧɚɫɭɜɭ ʋ 1. 

ɇɚɣɜɢɳɚ ɜɿɞɦɿɬɤɚ (ɦɚɤɫɢɦɚɥɶɧɟ ɜɿɞɯɢɥɟɧɧɹ ɜɿɞ
ɚɩɪɨɤɫɢɦɭɸɱɨʀ ɩɨɜɟɪɯɧɿ) ɞɥɹ ɫɯɿɞɧɨʀ ɫɬɪɭɤɬɭɪɢ
ɡɧɚɯɨɞɢɬɶɫɹ ɦɿɠ ɫɜɟɪɞɥɨɜɢɧɚɦɢ ʋ ɓ-1009 ɬɚ
ʋ 3939 ɿ ɞɨɪɿɜɧɸɽ +75,0 ɦ. ɋɤɥɟɩɿɧɧɹ ɡɚɯɿɞɧɨʀ
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ɫɬɪɭɤɬɭɪɢ ɯɚɪɚɤɬɟɪɢɡɭɽɬɶɫɹ ɫɿɞɥɨɩɨɞɿɛɧɨɸ ɮɨɪɦɨɸ
ɿ ɦɚɽ ɞɜɿ ɜɟɪɲɢɧɢ, ɜɿɞɦɿɬɤɢ ɹɤɢɯ ɞɨɪɿɜɧɸɸɬɶ

+114,0 ɦ ɛɿɥɹ ɫɜɟɪɞɥɨɜɢɧɢ ʋ 3998 ɬɚ +120,6 ɦ – ɛɿ-
ɥɹ ɫɜɟɪɞɥɨɜɢɧɢ ʋ ɓ-1040 (ɪɢɫ. 3). 

. 2.  n1  „ “. : 1 – 
; 2 – ; 3 – ; 4 –  n1

Ɋɨɡɦɿɪɢ ɫɯɿɞɧɨʀ ɥɨɤɚɥɶɧɨʀ ɚɧɬɢɤɥɿɧɚɥɶɧɨʀ ɫɤɥɚɞɤɢ ɭ
ɫɤɥɟɩɿɧɧɿ, ɭ ɦɟɠɚɯ ɿɡɨɥɿɧɿʀ +70 ɦ, ɫɤɥɚɞɚɸɬɶ 486 ɦ ɧɚ
250 ɦ. Ɋɨɡɦɿɪɢ ɡɚɯɿɞɧɨʀ ɥɨɤɚɥɶɧɨʀ ɚɧɬɢɤɥɿɧɚɥɶɧɨʀ ɫɤɥɚ-
ɞɤɢ ɭ ɫɤɥɟɩɿɧɧɿ, ɭ ɦɟɠɚɯ ɿɡɨɥɿɧɿʀ +100 ɦ, ɫɤɥɚɞɚɸɬɶ
1250 ɦ ɧɚ 330 ɦ. Ɉɫɤɿɥɶɤɢ ɫɯɿɞɧɚ ɱɚɫɬɢɧɚ (ɡɚ ɩɿɞɧɟɫɟɧ-
ɧɹɦ ɩɨɪɿɞ) ɡɚɯɿɞɧɨʀ ɚɧɬɢɤɥɿɧɚɥɶɧɨʀ ɫɤɥɚɞɤɢ ɽ ɫɩɨɬɜɨɪɟ-
ɧɨɸ ɧɚɫɭɜɨɦ, ʀʀ ɪɨɡɦɿɪɢ ɭ ɩɥɚɧɿ ɜɢɡɧɚɱɟɧɿ ɨɪɿɽɧɬɨɜɧɨ.

ɉɨ ɡɧɚɱɟɧɧɹɦ ɚɦɩɥɿɬɭɞɢ ɬɚ ɲɢɪɢɧɢ ɜɢɞɿɥɟɧɢɯ ɚɧ-
ɬɢɤɥɿɧɚɥɶɧɢɯ ɫɤɥɚɞɨɤ ɪɨɡɪɚɯɨɜɚɧɿ ɝɨɥɨɜɧɿ ɩɚɪɚɦɟɬɪɢ
ɞɥɹ ɤɨɠɧɨʀ ɫɬɪɭɤɬɭɪɢ – ɤɨɟɮɿɰɿɽɧɬ ɜɢɤɪɢɜɥɟɧɨɫɬɿ (ɜɢ-
ɝɢɧɭ) ɫɤɥɚɞɤɢ, ɤɨɟɮɿɰɿɽɧɬɢ ɥɿɧɿɣɧɨʀ ɞɟɮɨɪɦɚɰɿʀ ɡɚ ɞɨ-
ɜɠɢɧɨɸ ɬɚ ɲɢɪɢɧɨɸ ɫɤɥɚɞɤɢ, ɤɨɟɮɿɰɿɽɧɬ ɨɛ’ɽɦɧɨʀ ɞɟ-
ɮɨɪɦɚɰɿʀ ɬɚ ɤɪɢɬɢɱɧɚ ɬɨɜɳɢɧɚ ɩɿɫɤɨɜɢɤɭ (ɬɚɛɥ. 1–2). 
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. 3.  1-  n1  „ “. -
: 1– ; 2– ; 3– ; 4– -

 n1

 1

ɉɚɪɚɦɟɬɪɢ ɫɯɿɞɧɨʀ ɥɨɤɚɥɶɧɨʀ ɚɧɬɢɤɥɿɧɚɥɶɧɨʀ ɫɬɪɭɤɬɭɪɢ ɩɨ ɩɥɚɫɬɭ n1 ɧɚ ɩɨɥɿ ɲɚɯɬɢ „Ȼɭɬɨɜɫɶɤɚ“

ȱɡɨɥɿɧɿɹ,
ɦ

ȼɢɫɨɬɚ ɫɤɥɚɞ-
ɤɢ,
ɦ

ɒɢɪɢɧɚ
ɫɤɥɚɞɤɢ,

ɦ

Ⱦɨɜɠɢɧɚ
ɫɤɥɚɞɤɢ, ɦ

Ʉɨɟɮɿɰɿɽɧɬ ɜɢɝɢɧɭ ɫɬɪɭɤɬɭ-
ɪɢ, ɛ/ɪ Ʉɪɢɬɢɱɧɚ ɬɨɜɳɢɧɚ, ɦ

ɡɚ ɲɢɪɢɧɨɸ ɡɚ ɞɨɜɠɢ-
ɧɨɸ ɡɚ ɲɢɪɢɧoɸ ɡɚ ɞɨɜɠɢ-

ɧɨɸ
+ 40 35,0 1028 1472 0,034 0,024 15,1 31,0 
+50 25,0 806 1222 0,031 0,020 13,0 29,9 
+ 60 15,0 583 945 0,026 0,016 11,3 29,8 
+70 5,0 250 486 0,020 0,010 6,3 23,6 
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ɉɚɪɚɦɟɬɪɢ ɡɚɯɿɞɧɨʀ ɥɨɤɚɥɶɧɨʀ ɚɧɬɢɤɥɿɧɚɥɶɧɨʀ ɫɬɪɭɤɬɭɪɢ ɩɨ ɩɥɚɫɬɭ n1 ɧɚ ɩɨɥɿ ɲɚɯɬɢ „Ȼɭɬɨɜɫɶɤɚ“

ȱɡɨɥɿɧɿɹ,
ɦ

ȼɢɫɨɬɚ ɫɤɥɚɞɤɢ,
ɦ

ɒɢɪɢɧɚ
ɫɤɥɚɞɤɢ,

ɦ

Ⱦɨɜɠɢɧɚ
ɫɤɥɚɞɤɢ, ɦ

Ʉɨɟɮɿɰɿɽɧɬ ɜɢɝɢɧɭ ɫɬɪɭɤɬɭɪɢ, ɛ/ɪ Ʉɪɢɬɢɱɧɚ ɬɨɜɳɢɧɚ, ɦ

ɡɚ ɲɢɪɢɧɨɸ ɡɚ ɞɨɜɠɢɧɨɸ ɡɚ ɲɢɪɢɧɨɸ ɡɚ ɞɨɜɠɢɧɨɸ

+ 60 60,6 585 1722 0,104 0,035 2,8 24,5 
+ 80 40,6 445 1528 0,091 0,027 2,4 28,8 
+100 20,6 330 1250 0,062 0,016 1,9 37,9 

Ʉɪɢɬɢɱɧɚ ɬɨɜɳɢɧɚ ɲɚɪɿɜ ɧɟɩɨɪɭɲɟɧɢɯ ɬɪɿɳɢɧɚ-
ɦɢ ɞɥɹ ɫɯɿɞɧɨʀ ɫɬɪɭɤɬɭɪɢ, ɡɝɿɞɧɨ ɡ ɜɢɤɨɧɚɧɢɦɢ ɪɨɡɪɚ-
ɯɭɧɤɚɦɢ, ɫɬɚɧɨɜɢɬɶ 13,0–15,1 ɦ ɧɚ ɤɨɧɬɭɪɿ ɫɬɪɭɤɬɭɪɢ
(ɿɡɨɥɿɧɿʀ +40 – +50 ɦ), 6,3 ɦ – ɭ ɫɤɥɟɩɿɧɧɿɣ ɱɚɫɬɢɧɿ.
ɉɥɨɳɿ, ɭ ɦɟɠɚɯ ɹɤɢɯ ɡɚɝɚɥɶɧɚ ɬɨɜɳɢɧɚ ɤɨɠɧɨɝɨ ɿɡ ɩɿ-
ɫɤɨɜɢɤɿɜ ɩɟɪɟɜɢɳɭɽ ɪɨɡɪɚɯɭɧɤɨɜɭ ɤɪɢɬɢɱɧɭ ɬɨɜɳɢɧɭ,
ɽ ɡɨɧɢ ɪɨɡɜɢɬɤɭ ɲɚɪɿɜ ɩɿɫɤɨɜɢɤɿɜ ɿɡ ɩɨɤɪɚɳɟɧɢɦɢ
ɽɦɧɿɫɧɢɦɢ ɬɚ ɮɿɥɶɬɪɚɰɿɣɧɢɦɢ ɜɥɚɫɬɢɜɨɫɬɹɦɢ ɡɚ ɪɚ-
ɯɭɧɨɤ ɬɪɿɳɢɧɭɜɚɬɨɫɬɿ.

Ɂɚ ɝɟɨɥɨɝɿɱɧɢɦ ɪɨɡɪɿɡɨɦ, ɭ ɦɟɠɚɯ ɫɯɿɞɧɨʀ ɫɬɪɭɤ-
ɬɭɪɢ (ɫɜɟɪɞɥɨɜɢɧɚ ʋ 3857), ɧɚɞ ɜɭɝɿɥɶɧɢɦ ɩɥɚɫɬɨɦ n1
ɪɨɡɬɚɲɨɜɚɧɿ 3 ɩɿɫɤɨɜɢɤɢ. Ɍɨɜɳɢɧɢ ɞɜɨɯ ɿɡ ɧɢɯ, ɚ ɫɚ-
ɦɟ n1Sn1

1 ɬɚ n1
1Sn2

3 (ɜɟɪɯɧɹ ɱɚɫɬɢɧɚ), ɭ ɦɟɠɚɯ ɭɫɿɽʀ
ɫɬɪɭɤɬɭɪɢ ɩɟɪɟɜɢɳɭɸɬɶ ɪɨɡɪɚɯɭɧɤɨɜɭ ɤɪɢɬɢɱɧɭ ɬɨ-
ɜɳɢɧɭ. Ɍɨɛɬɨ, ɦɚɸɬɶ ɟɮɟɤɬɢɜɧɭ ɬɨɜɳɢɧɭ, ɹɤɚ ɞɥɹ
ɰɢɯ ɩɿɫɤɨɜɢɤɿɜ ɭ ɫɟɪɟɞɧɿɣ ɱɚɫɬɢɧɿ ɫɬɪɭɤɬɭɪɢ ɞɨɪɿɜ-
ɧɸɽ, ɜɿɞɩɨɜɿɞɧɨ, 25,5–27,2 ɦ ɬɚ 11,9–13,6 ɦ.

Ɂɚ ɝɟɨɥɨɝɿɱɧɢɦ ɪɨɡɪɿɡɨɦ, ɭ ɦɟɠɚɯ ɡɚɯɿɞɧɨʀ ɫɬɪɭɤ-
ɬɭɪɢ (ɫɜɟɪɞɥɨɜɢɧɚ ʋ 3998), ɧɚɞ ɜɭɝɿɥɶɧɢɦ ɩɥɚɫɬɨɦ n1
ɪɨɡɬɚɲɨɜɚɧɿ ɬɿ ɠ ɫɚɦɿ ɩɿɫɤɨɜɢɤɢ. ɍɫɿ ɜɨɧɢ ɦɚɸɬɶ
ɟɮɟɤɬɢɜɧɭ ɬɨɜɳɢɧɭ ɜ ɦɟɠɚɯ ɫɬɪɭɤɬɭɪɢ – ɡɚɝɚɥɶɧɚ ɬɨ-
ɜɳɢɧɚ ɤɨɠɧɨɝɨ ɡ ɧɢɯ ɩɟɪɟɜɢɳɭɸɽ ɪɨɡɪɚɯɭɧɤɨɜɭ ɤɪɢ-
ɬɢɱɧɭ ɬɨɜɳɢɧɭ. Ȳɯ ɟɮɟɤɬɢɜɧɚ ɬɨɜɳɢɧɚ, ɭ ɫɟɪɟɞɧɶɨɦɭ
(ɭ ɦɟɠɚɯ ɿɡɨɥɿɧɿʀ +80 ɦ), ɫɤɥɚɞɚɽ: ɩɿɫɤɨɜɢɤ n1Sn1

1 – 
29,3 ɦ, ɩɿɫɤɨɜɢɤ n1

1Sn2
3 (ɧɢɠɧɹ ɱɚɫɬɢɧɚ) – 5,7 ɦ, ɩɿɫ-

ɤɨɜɢɤ n1
1Sn2

3 (ɜɟɪɯɧɹ ɱɚɫɬɢɧɚ) – 27,2 ɦ.
Ɍɚɤɢɦ ɱɢɧɨɦ, ɞɥɹ ɫɯɿɞɧɨʀ ɫɬɪɭɤɬɭɪɢ ɩɟɪɫɩɟɤɬɢɜɧɢ-

ɦɢ ɝɚɡɨɧɨɫɧɢɦɢ ɨɛ’ɽɤɬɚɦɢ ɜɢɡɧɚɱɟɧɿ ɩɿɫɤɨɜɢɤ n1Sn1
1 ɬɚ

ɜɟɪɯɧɹ ɱɚɫɬɢɧɚ ɩɿɫɤɨɜɢɤɭ n1
1Sn2

3, ɞɥɹ ɡɚɯɿɞɧɨʀ – ɩɿɫɤɨ-
ɜɢɤ n1Sn1

1 ɬɚ, ɭ ɰɿɥɨɦɭ, ɩɿɫɤɨɜɢɤ n1
1Sn2

3. ɉɨ ɝɨɥɨɜɧɢɦ
ɩɚɪɚɦɟɬɪɚɦ ɫɬɪɭɤɬɭɪ ɬɚ ɬɨɜɳɢɧɿ ɩɿɫɤɨɜɢɤɿɜ ɜɢɤɨɧɚɧɿ
ɪɨɡɪɚɯɭɧɤɢ ɜɿɞɧɨɫɧɢɯ ɥɿɧɿɣɧɢɯ ɞɟɮɨɪɦɚɰɿɣ ɬɚ ɜɿɞɧɨɫ-
ɧɢɯ ɨɛ’ɽɦɧɢɯ ɞɟɮɨɪɦɚɰɿɣ ɞɥɹ ɫɯɿɞɧɨʀ (ɬɚɛɥ. 3) ɬɚ ɡɚɯɿɞ-
ɧɨʀ (ɬɚɛɥ. 4) ɥɨɤɚɥɶɧɢɯ ɚɧɬɢɤɥɿɧɚɥɶɧɢɯ ɫɬɪɭɤɬɭɪ.
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Ɋɨɡɪɚɯɭɧɤɨɜɿ ɞɚɧɿ ɡ ɨɰɿɧɤɢ ɤɨɥɟɤɬɨɪɫɶɤɢɯ ɜɥɚɫɬɢɜɨɫɬɟɣ ɩɿɫɤɨɜɢɤɿɜ ɫɯɿɞɧɨʀ ɫɬɪɭɤɬɭɪɢ
ɧɚ ɩɨɥɿ ɲɚɯɬɢ „Ȼɭɬɨɜɫɶɤɚ“

ȱɧɞɟɤɫ ɩɿɫɤɨɜɢɤɭ

Ʉɨɟɮɿɰɿɽɧɬ ɥɿɧɿɣɧɨʀ ɞɟɮɨɪɦɚ-
ɰɿʀ ɩɿɫɤɨɜɢɤɭ

(ɤɨɧɬɭɪ -ɿɡɨɥɿɧɿɹ +40ɦ
ɫɤɥɟɩɿɧɧɹ-ɿɡɨɥɿɧɿɹ +70ɦ)

Ʉɨɟɮɿɰɿɽɧɬ
ɨɛ’ɽɦɧɨʀ ɞɟɮɨɪɦɚ-

ɰɿʀ ɩɿɫɤɨɜɢɤɭ

Ʉɨɟɮɿɰɿɽɧɬ ɜɿɞɤ-
ɪɢɬɨʀ ɩɨɪɢɫɬɨɫɬɿ
ɫɟɪɟɞɧɿɣ (ɮɚɤɬɢ-

ɱɧɢɣ), % 

Ʉɨɟɮɿɰɿɽɧɬ
ɬɪɿɳɢɧɧɨʀ

ɩɨɪɢɫɬɨɫɬɿ (ɪɨɡ-
ɪɚɯɭɧɤɨɜɢɣ), % 

ɉɪɨɧɢɤɧɿɫɬɶ (ɪɨɡɪɚ-
ɯɭɧɨɤ ɡɚ ɬɪɿɳɢɧɧɨɸ

ɩɨɪɢɫɬɿɫɬɸ), 
10-15 ɦ2ɡɚ ɲɢɪɢɧɨɸ

ɫɤɥɚɞɤɢ
ɡɚ ɞɨɜɠɢɧɨɸ
ɫɤɥɚɞɤɢ

n1Sn1
1 1,010

1,025 
1,007
1,005 

1,017
1,030 3,4 1,61–2,81 137–239 

n1
1Sn2

3

ɜɟɪɯɧɹ ɱɚɫɬɢɧɚ
1,007
1,016 

1,000
1,004 

1,007
1,020 3,5 0,67–1,89 57–161 

ɇɚ ɩɿɞɫɬɚɜɿ ɨɬɪɢɦɚɧɢɯ ɞɚɧɢɯ ɩɪɨ ɨɛ’ɽɦɧɭ ɞɟɮɨɪ-
ɦɚɰɿɸ ɩɿɫɤɨɜɢɤɿɜ ɬɚ ɫɟɪɟɞɧɿɦ ɡɧɚɱɟɧɧɹɦ ɤɨɟɮɿɰɿɽɧɬɭ
ɜɿɞɤɪɢɬɨʀ ɩɨɪɢɫɬɨɫɬɿ, ɜɢɤɨɧɚɧɨ ɪɨɡɪɚɯɭɧɨɤ ɬɪɿɳɢɧɨʀ
ɩɨɪɢɫɬɨɫɬɿ, ɚɛɫɨɥɸɬɧɨʀ ɝɚɡɨɩɪɨɧɢɤɧɨɫɬɿ (ɬɚɛɥ. 3–4), 
ɤɨɟɮɿɰɿɽɧɬɭ ɟɮɟɤɬɢɜɧɨʀ ɩɨɪɢɫɬɨɫɬɿ ɬɚ ɦɿɧɿɦɚɥɶɧɨʀ ɜɿ-

ɞɧɨɫɧɨʀ ɝɚɡɨɧɚɫɢɱɟɧɨɫɬɿ (ɫɬɭɩɟɧɹ ɡɚɩɨɜɧɟɧɧɹ ɩɨɪ ɝɚ-
ɡɨɦ). Ⱦɥɹ ɩɿɫɤɨɜɢɤɚ n1

1Sn2
3 ɜɢɤɨɪɢɫɬɚɧɿ ɪɟɡɭɥɶɬɚɬɢ

ɨɩɪɨɛɭɜɚɧɧɹ ɬɚ ɥɚɛɨɪɚɬɨɪɧɢɯ ɞɨɫɥɿɞɠɟɧɶ ɧɚ ɞɿɥɹɧɰɿ
„Ȼɭɬɨɜɫɶɤɚ-Ƚɥɢɛɨɤɚ-2“. 
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Ɋɨɡɪɚɯɭɧɤɨɜɿ ɞɚɧɿ ɡ ɨɰɿɧɤɢ ɤɨɥɟɤɬɨɪɫɶɤɢɯ ɜɥɚɫɬɢɜɨɫɬɟɣ ɩɿɫɤɨɜɢɤɿɜ ɡɚɯɿɞɧɨʀ ɫɬɪɭɤɬɭɪɢ
ɧɚ ɩɨɥɿ ɲɚɯɬɢ „Ȼɭɬɨɜɫɶɤɚ“

ȱɧɞɟɤɫ ɩɿɫɤɨɜɢɤɭ

Ʉɨɟɮɿɰɿɽɧɬ ɥɿɧɿɣɧɨʀ ɞɟɮɨɪɦɚ-
ɰɿʀ ɩɿɫɤɨɜɢɤɭ

(ɤɨɧɬɭɪ-ɿɡɨɥɿɧɿɹ +60ɦ
ɫɤɥɟɩɿɧɧɹ-ɿɡɨɥɿɧɿɹ +100ɦ)

Ʉɨɟɮɿɰɿɽɧɬ
ɨɛ’ɽɦɧɨʀ ɞɟɮɨɪɦɚ-

ɰɿʀ ɩɿɫɤɨɜɢɤɭ

Ʉɨɟɮɿɰɿɽɧɬ ɜɿɞɤ-
ɪɢɬɨʀ ɩɨɪɢɫɬɨɫɬɿ
ɫɟɪɟɞɧɿɣ (ɮɚɤɬɢ-

ɱɧɢɣ), % 

Ʉɨɟɮɿɰɿɽɧɬ
ɬɪɿɳɢɧɧɨʀ

ɩɨɪɢɫɬɨɫɬɿ (ɪɨɡ-
ɪɚɯɭɧɤɨɜɢɣ), % 

ɉɪɨɧɢɤɧɿɫɬɶ (ɪɨɡɪɚɯɭ-
ɧɨɤ ɡɚ ɬɪɿɳɢɧɧɨɸ
ɩɨɪɢɫɬɿɫɬɸ), 

10-15 ɦ2ɡɚ ɲɢɪɢɧɨɸ
ɫɤɥɚɞɤɢ

ɡɚ ɞɨɜɠɢɧɨɸ
ɫɤɥɚɞɤɢ

n1Sn1
1 1,047

1,050 
1,005
1,000 

1,052
1,050 4,9 4,53–4,70 385 – 400 

n1
1Sn2

3

ɧɢɠɧɹ ɱɚɫɬɢɧɚ
1,011
1,012 

1,000
1,000 

1,011
1,012 3,5 1,05–1,14 89 – 97 

n1
1Sn2

3

ɜɟɪɯɧɹ ɱɚɫɬɢɧɚ
1,044
1,047 

1,005
1,000 

1,049
1,047 3,5 4,33–4,50 368 – 383 
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Ⱦɥɹ ɤɨɟɮɿɰɿɽɧɬɿɜ ɬɪɿɳɢɧɨʀ ɩɨɪɢɫɬɨɫɬɿ ɬɚ ɚɛɫɨ-
ɥɸɬɧɨʀ ɝɚɡɨɩɪɨɧɢɤɧɨɫɬɿ ɧɚɜɟɞɟɧɿ ɿɧɬɟɪɜɚɥɢ ʀɯ ɦɨɠ-
ɥɢɜɨʀ ɡɦɿɧɢ, ɧɢɠɧɿɦɢ ɡɧɚɱɟɧɧɹɦɢ ɹɤɢɯ ɽ ɜɟɥɢɱɢɧɢ
ɰɢɯ ɩɨɤɚɡɧɢɤɿɜ ɧɚ ɤɨɧɬɭɪɿ ɫɬɪɭɤɬɭɪɢ, ɚ ɧɚɣɛɿɥɶɲɿ
ɡɧɚɱɟɧɧɹ ɩɟɪɟɞɛɚɱɚɸɬɶɫɹ ɭ ɫɤɥɟɩɿɧɧɿɣ ɱɚɫɬɢɧɿ
ɫɬɪɭɤɬɭɪɢ. ɇɚ ɩɿɞɫɬɚɜɿ ɨɬɪɢɦɚɧɢɯ ɪɨɡɪɚɯɭɧɤɨɜɢɯ
ɞɚɧɢɯ ɩɪɨ ɟɮɟɤɬɢɜɧɭ ɩɨɪɢɫɬɿɫɬɶ ɩɿɫɤɨɜɢɤɿɜ, ɜɢɤɨ-
ɧɚɧɨ ɩɿɞɪɚɯɭɧɨɤ ɩɪɨɝɧɨɡɧɢɯ ɪɟɫɭɪɫɿɜ ɦɟɬɚɧɭ ɜ ɩɨ-
ɬɟɧɰɿɣɧɢɯ ɡɨɧɚɯ ɫɤɭɩɱɟɧɧɹ ɜɿɥɶɧɨɝɨ ɦɟɬɚɧɭ, ɹɤɿ
ɩɪɨɝɧɨɡɭɸɬɶɫɹ ɜ ɦɟɠɚɯ ɪɨɡɩɨɜɫɸɞɠɟɧɧɹ ɟɮɟɤɬɢɜ-
ɧɨʀ ɩɨɬɭɠɧɨɫɬɿ ɩɿɫɤɨɜɢɤɿɜ ɭ ɜɢɹɜɥɟɧɢɯ ɥɨɤɚɥɶɧɢɯ
ɚɧɬɢɤɥɿɧɚɥɶɧɢɯ ɫɬɪɭɤɬɭɪɚɯ. ɉɥɨɳɟɸ ɩɿɞɪɚɯɭɧɤɭ
ɪɟɫɭɪɫɿɜ ɦɟɬɚɧɭ ɞɥɹ ɫɯɿɞɧɨʀ ɡɨɧɢ ɩɪɢɣɧɹɬɚ ɩɥɨɳɚ

ɫɬɪɭɤɬɭɪɢ ɜ ɦɟɠɚɯ ɿɡɨɥɿɧɿʀ +40, ɞɥɹ ɡɚɯɿɞɧɨʀ ɡɨɧɢ ɩɪɢ-
ɣɧɹɬɚ ɩɥɨɳɚ ɫɬɪɭɤɬɭɪɢ – ɭ ɦɟɠɚɯ ɿɡɨɥɿɧɿʀ +60 ɦ. Ɉɫɤɿ-
ɥɶɤɢ ɮɨɪɦɭɜɚɧɧɹ ɫɤɭɩɱɟɧɧɹ ɜɿɥɶɧɨɝɨ ɦɟɬɚɧɭ ɜ ɦɟɠɚɯ
ɜɢɞɿɥɟɧɨʀ ɫɬɪɭɤɬɭɪɢ ɩɟɪɟɞɛɚɱɚɽɬɶɫɹ ɡɚ ɪɚɯɭɧɨɤ ɩɟɪɟ-
ɪɨɡɩɨɞɿɥɭ ɩɟɪɜɢɧɧɢɯ ɨɛɫɹɝɿɜ ɦɟɬɚɧɭ ɿ ɜɨɞɢ, ɜɧɚɫɥɿɞɨɤ
ɭɬɜɨɪɟɧɧɹ ɫɬɪɭɤɬɭɪɢ, ɞɥɹ ɪɨɡɪɚɯɭɧɤɭ ɪɟɫɭɪɫɿɜ ɦɟɬɚɧɭ
ɩɪɢɣɧɹɬɢɣ ɤɨɟɮɿɰɿɽɧɬ 0,4, ɹɤɢɣ ɜɿɞɩɨɜɿɞɚɽ ɫɟɪɟɞɧɶɨɦɭ
ɫɩɿɜɜɿɞɧɨɲɟɧɧɸ ɦɟɬɚɧɭ ɿ ɜɨɞɢ ɭ ɜɭɝɥɟɧɨɫɧɿɣ ɬɨɜɳɿ
(35–40 % – ɦɟɬɚɧɭ, 60–65 % – ɜɨɞɢ). Ⱦɥɹ ɩɿɞɪɚɯɭɧɤɭ
ɪɟɫɭɪɫɿɜ ɦɟɬɚɧɭ ɡɚɫɬɨɫɨɜɭɜɚɥɢɫɹ ɡɧɚɱɟɧɧɹ ɝɚɡɨɜɨɝɨ
ɬɢɫɤɭ, ɳɨ ɫɬɚɧɨɜɥɹɬɶ 0,85 ɜɟɥɢɱɢɧɢ ɝɿɞɪɨɫɬɚɬɢɱɧɨɝɨ
ɬɢɫɤɭ ɞɥɹ ɝɥɢɛɢɧɢ ɡɚɥɹɝɚɧɧɹ ɜɿɞɩɨɜɿɞɧɢɯ ɩɿɫɤɨɜɢɤɿɜ
(ɬɚɛɥ. 5–6). 

 5 

Ⱦɚɧɿ ɞɥɹ ɩɿɞɪɚɯɭɧɤɭ ɪɟɫɭɪɫɿɜ ɦɟɬɚɧɭ ɜ ɦɟɠɚɯ ɫɯɿɞɧɨʀ ɫɬɪɭɤɬɭɪɢ ɧɚ ɩɨɥɿ ɲɚɯɬɢ „Ȼɭɬɨɜɫɶɤɚ“

ȱɧɞɟɤɫ ɩɿɫɤɨɜɢɤɭ

Ʉɨɟɮɿɰɿɽɧɬ ɜɿɞɤ-
ɪɢɬɨʀ ɩɨɪɢɫɬɨɫɬɿ
(ɪɨɡɪɚɯɭɧɤɨɜɢɣ),

%
ɜɿɞ-ɞɨ ɫɟɪɟɞɧɿɣ

Ʉɨɟɮɰɿɽɧɬ
ɟɮɟɤɬɢɜɧɨʀ

ɩɨɪɢɫɬɨɫɬɿ (ɪɨɡ-
ɪɚɯɭɧɤɨɜɢɣ), % 
ɜɿɞ-ɞɨ ɫɟɪɟɞɧɿɣ

Ɍɨɜɳɢɧɚ ɩɿɫɤɨɜɢɤɭ
ɉɥɨɳɚ ɩɿɞ-
ɪɚɯɭɧɤɭ,
ɬɢɫ. ɦ2

Ƚɥɢɛɢɧɚ,
ɦ

Ɍɢɫɤ,
Ɇɉɚɡɚɝɚɥɶɧɚ,

ɦ
ɟɮɟɤɬɢɜɧɚ

(ɫɟɪɟɞɧɹ), ɦ

n1Sn1
1 5,01-6,21

5,61 
1,82-3,93

3,23 38,5 26,4 1227 1027,2 8,73 

n1
1Sn2

3

ɜɟɪɯɧɹ
ɱɚɫɬɢɧɚ

4,17-5,39
4,78 

1,18-2,73
2,12 24,9 12,8 1227 935,5 7,95 
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Ⱦɚɧɿ ɞɥɹ ɩɿɞɪɚɯɭɧɤɭ ɪɟɫɭɪɫɿɜ ɦɟɬɚɧɭ ɜ ɦɟɠɚɯ ɡɚɯɿɞɧɨʀ ɫɬɪɭɤɬɭɪɢ ɧɚ ɩɨɥɿ ɲɚɯɬɢ „Ȼɭɬɨɜɫɶɤɚ“

ȱɧɞɟɤɫ ɩɿɫɤɨɜɢɤɭ

Ʉɨɟɮɿɰɿɽɧɬ ɜɿɞɤ-
ɪɢɬɨʀ ɩɨɪɢɫɬɨɫɬɿ
(ɪɨɡɪɚɯɭɧɤɨɜɢɣ),

%
ɜɿɞ-ɞɨ ɫɟɪɟɞɧɿɣ

Ʉɨɟɮɰɿɽɧɬ
ɟɮɟɤɬɢɜɧɨʀ

ɩɨɪɢɫɬɨɫɬɿ (ɪɨɡ-
ɪɚɯɭɧɤɨɜɢɣ), % 
ɜɿɞ-ɞɨ ɫɟɪɟɞɧɿɣ

Ɍɨɜɳɢɧɚ ɩɿɫɤɨɜɢɤɭ
ɉɥɨɳɚ ɩɿɞ-
ɪɚɯɭɧɤɭ,
ɬɢɫ. ɦ2

Ƚɥɢɛɢɧɚ,
ɦ

Ɍɢɫɤ,
Ɇɉɚɡɚɝɚɥɶɧɚ,

ɦ
ɟɮɟɤɬɢɜɧɚ

(ɫɟɪɟɞɧɹ), ɦ

n1Sn1
1 9,43-9,60

9,52 
4,36-6,80

6,70 31,7 29,3 1007 1037,1 8,81 

n1
1Sn2

3

ɧɢɠɧɹ
ɱɚɫɬɢɧɚ

4,55-4,64
4,60 

1,37-1,98
1,94 8,1 5,7 1007 976,5 8,30 

n1
1Sn2

3

ɜɟɪɯɧɹ
ɱɚɫɬɢɧɚ

7,83-8,00
7,92 

3,00-5,34
5,26 29,6 27,2 1007 947,4 8,05 

ɉɿɞɪɚɯɭɧɨɤ ɪɟɫɭɪɫɿɜ ɦɟɬɚɧɭ ɞɥɹ ɤɨɠɧɨɝɨ ɡ ɩɿɫɤɨɜɢɤɿɜ
ɜ ɨɛɨɯ ɫɬɪɭɤɬɭɪɚɯ ɜɢɤɨɧɚɧɨ ɭ 3-ɯ ɜɚɪɿɚɧɬɚɯ – ɧɚɣɦɟɧɲ
ɫɩɪɢɹɬɥɢɜɨɦɭ (ɩɟɫɢɦɿɫɬɢɱɧɢɣ ɩɪɨɝɧɨɡ), ɧɚɣɛɿɥɶɲ
ɫɩɪɢɹɬɥɢɜɨɦɭ (ɨɩɬɢɦɿɫɬɢɱɧɢɣ ɩɪɨɝɧɨɡ) ɬɚ ɭɫɟɪɟɞɧɟ-
ɧɨɦɭ. Ⱦɥɹ ɫɩɪɢɹɬɥɢɜɨɝɨ ɩɪɨɝɧɨɡɭ ɡɚɫɬɨɫɨɜɭɜɚɥɢɫɹ ɦɚ-

ɤɫɢɦɚɥɶɧɿ ɪɨɡɪɚɯɭɧɤɨɜɿ ɡɧɚɱɟɧɧɹ ɤɨɟɮɿɰɿɽɧɬɭ ɟɮɟɤɬɢ-
ɜɧɨʀ ɩɨɪɢɫɬɨɫɬɿ, ɞɥɹ ɩɟɫɢɦɿɫɬɢɱɧɨɝɨ ɩɪɨɝɧɨɡɭ – ɦɿɧɿ-
ɦɚɥɶɧɿ ɪɨɡɪɚɯɭɧɤɨɜɿ ɡɧɚɱɟɧɧɹ ɤɨɟɮɿɰɿɽɧɬɭ ɟɮɟɤɬɢɜɧɨʀ
ɩɨɪɢɫɬɨɫɬɿ, ɞɥɹ ɭɫɟɪɟɞɧɟɧɨɝɨ, ɜɿɞɩɨɜɿɞɧɨ, – ɫɟɪɟɞɧɿ
(ɬɚɛɥ. 7–8). 

 7 

ɉɿɞɪɚɯɭɧɨɤ ɪɟɫɭɪɫɿɜ ɦɟɬɚɧɭ ɜ ɦɟɠɚɯ ɫɯɿɞɧɨʀ ɫɬɪɭɤɬɭɪɢ ɧɚ ɩɨɥɿ ɲɚɯɬɢ „Ȼɭɬɨɜɫɶɤɚ“

ȱɧɞɟɤɫ ɩɿɫɤɨɜɢɤɭ ɉɪɨɝɧɨɡ ɪɟɫɭɪɫɿɜ ɦɟɬɚɧɭ, ɦɥɧ ɦ3

ɩɟɫɢɦɿɫɬɢɱɧɢɣ ɨɩɬɢɦɿɫɬɢɱɧɢɣ ɭɫɟɪɟɞɧɟɧɢɣ

n1Sn1
1 20,59 44,46 36,54 

n1
1Sn2

3

ɜɟɪɯɧɹ ɱɚɫɬɢɧɚ 5,89 13,64 10,59 

Ɋɚɡɨɦ: 26,48 58,10 47,13 



Г Е О Л О Г І Я

34  ISSN 2071-2227, Науковий вісник НГУ, 2012, № 2

 8 

ɉɿɞɪɚɯɭɧɨɤ ɪɟɫɭɪɫɿɜ ɦɟɬɚɧɭ ɜ ɦɟɠɚɯ ɡɚɯɿɞɧɨʀ ɫɬɪɭɤɬɭɪɢ ɧɚ ɩɨɥɿ ɲɚɯɬɢ „Ȼɭɬɨɜɫɶɤɚ“

ȱɧɞɟɤɫ ɩɿɫɤɨɜɢɤɭ ɉɪɨɝɧɨɡ ɪɟɫɭɪɫɿɜ ɦɟɬɚɧɭ, ɦɥɧ ɦ3

ɩɟɫɢɦɿɫɬɢɱɧɢɣ ɨɩɬɢɦɿɫɬɢɱɧɢɣ ɭɫɟɪɟɞɧɟɧɢɣ

n1Sn1
1 45,33 70,70 69,66 

n1
1Sn2

3

ɧɢɠɧɹ ɱɚɫɬɢɧɚ 2,61 3,77 3,70 

n1
1Sn2

3

ɜɟɪɯɧɹ ɱɚɫɬɢɧɚ 26,46 47,10 46,39 

Ɋɚɡɨɦ: 74,40 121,57 119,75 

Ɍɚɤɢɦ ɱɢɧɨɦ, ɭ ɜɢɞɿɥɟɧɢɯ ɥɨɤɚɥɶɧɢɯ ɚɧɬɢɤɥɿɧɚ-
ɥɶɧɢɯ ɫɬɪɭɤɬɭɪɚɯ ɧɚ ɩɨɥɿ ɲɚɯɬɢ „Ȼɭɬɨɜɫɶɤɚ“ ɧɚ ɝɥɢ-
ɛɢɧɚɯ ɞɨ 1000–1100 ɦ ɧɚɞ ɜɭɝɿɥɶɧɢɦ ɩɥɚɫɬɨɦ n1 ɦɨ-
ɠɥɢɜɚ ɧɚɹɜɧɿɫɬɶ ɬɪɿɳɢɧɧɨ-ɩɨɪɨɜɢɯ ɤɨɥɟɤɬɨɪɿɜ, ɡ
ɹɤɢɯ ɧɚɣɛɿɥɶɲ ɩɟɪɫɩɟɤɬɢɜɧɢɦɢ ɞɥɹ ɫɯɿɞɧɨʀ ɫɬɪɭɤɬɭ-
ɪɢ ɽ ɩɿɫɤɨɜɢɤɢ n1Sn1

1 ɬɚ n1
1Sn2

3 (ɜɟɪɯɧɹ ɱɚɫɬɢɧɚ), ɞɥɹ
ɡɚɯɿɞɧɨʀ – ɩɿɫɤɨɜɢɤ n1Sn1

1, ɩɿɫɤɨɜɢɤ n1
1Sn2

3 (ɧɢɠɧɹ ɬɚ
ɜɟɪɯɧɹ ɱɚɫɬɢɧɢ). Ɂɚɡɧɚɱɟɧɿ ɩɿɫɤɨɜɢɤɢ ɜ ɦɟɠɚɯ ɥɨɤɚ-
ɥɶɧɢɯ ɚɧɬɢɤɥɿɧɚɥɶɧɢɯ ɫɬɪɭɤɬɭɪ ɽ ɩɟɪɫɩɟɤɬɢɜɧɢɦɢ
ɞɥɹ ɜɢɞɨɛɭɬɤɭ ɜɿɥɶɧɨɝɨ ɦɟɬɚɧɭ.

ɉɿɞɬɜɟɪɞɠɟɧɧɹɦ ɧɚɹɜɧɨɫɬɿ ɝɚɡɨɜɢɯ ɫɤɭɩɱɟɧɶ ɫɥɭ-
ɝɭɽ ɝɚɡɨɩɪɨɹɜ, ɹɤɢɣ ɦɚɜ ɦɿɫɰɟ ɩɿɞ ɱɚɫ ɩɪɨɯɨɞɤɢ ɫɯɿɞ-
ɧɨɝɨ ɞɨɩɨɦɿɠɧɨɝɨ ɭɤɥɨɧɭ 23 ɝɪɭɞɧɹ 2008 ɪɨɤɭ ɩɨ ɩɿɫ-
ɤɨɜɢɤɭ n1Sn1

1. ɐɹ ɜɢɪɨɛɤɚ ɡɧɚɯɨɞɢɬɶɫɹ ɜ ɦɟɠɚɯ ɫɯɿɞɧɨʀ
ɥɨɤɚɥɶɧɨʀ ɫɬɪɭɤɬɭɪɢ, ɛɥɢɠɱɟ ɞɨ ʀʀ ɫɤɥɟɩɿɧɧɹ, ɛɿɥɹ ɫɜɟ-
ɪɞɥɨɜɢɧɢ ʋ 991. Ⱦɟɛɿɬ ɜɿɥɶɧɨɝɨ ɦɟɬɚɧɭ ɫɤɥɚɞɚɜ ɩɨɧɚɞ
7,5 ɦ3 ɧɚ ɯɜɢɥɢɧɭ. ȼɢɞɿɥɟɧɧɹ ɦɟɬɚɧɭ ɫɩɨɫɬɟɪɿɝɚɥɨɫɹ ɧɚ
ɩɪɨɬɹɡɿ ɬɪɢɜɚɥɨɝɨ ɱɚɫɭ ɿ ɡɚ ɩɟɪɿɨɞ ɞɜɨɯ ɦɿɫɹɰɿɜ ɡɚɝɚɥɶ-
ɧɢɣ ɜɢɬɿɤ ɦɟɬɚɧɭ ɩɟɪɟɜɢɳɿɜ 650 ɬɢɫ. ɦ3.

Ɍɚɤɢɦ ɱɢɧɨɦ, ɞɥɹ ɪɨɡɝɥɹɧɭɬɢɯ ɭɦɨɜ ɦɨɠɧɚ ɜɢɤɨ-
ɪɢɫɬɨɜɭɜɚɬɢ ɩɨɜɟɪɯɧɟɜɿ ɞɟɝɚɡɚɰɿɣɧɿ ɫɜɟɪɞɥɨɜɢɧɢ, ɡ
ɫɭɩɭɬɧɟɸ ɭɬɢɥɿɡɚɰɿɽɸ ɨɬɪɢɦɚɧɨɝɨ ɦɟɬɚɧɭ. ɉɿɞɪɨɛ-
ɥɟɧɧɧɹ ɦɚɫɢɜɭ ɜ ɰɢɯ ɡɨɧɚɯ ɦɚɽ ɫɩɪɢɱɢɧɢɬɢ ɧɚɞɯɨ-
ɞɠɟɧɧɹ ɞɨɞɚɬɤɨɜɢɯ ɨɛɫɹɝɿɜ ɜɿɥɶɧɨɝɨ ɦɟɬɚɧɭ ɹɤ ɡɚ ɪɚ-
ɯɭɧɨɤ ɣɨɝɨ ɩɟɪɟɪɨɡɩɨɞɿɥɭ ɜ ɩɿɫɤɨɜɢɤɚɯ, ɬɚɤ ɿ ɡɚ ɪɚɯɭ-
ɧɨɤ ɜɢɜɿɥɶɧɟɧɧɹ ɡɜ’ɹɡɚɧɨɝɨ ɦɟɬɚɧɭ ɛɟɡɩɨɫɟɪɟɞɧɶɨ ɡ
ɜɭɝɿɥɶɧɨɝɨ ɩɥɚɫɬɚ. Ɍɨɛɬɨ, ɫɭɩɭɬɧɿɣ ɜɢɞɨɛɭɬɨɤ ɜɿɥɶɧɨ-
ɝɨ ɦɟɬɚɧɭ ɽ ɦɨɠɥɢɜɢɦ ɩɿɞ ɱɚɫ ɩɪɨɜɟɞɟɧɧɹ ɞɟɝɚɡɚɰɿɣ-
ɧɢɯ ɪɨɛɿɬ ɧɚ ɲɚɯɬɿ.
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ɤɚɥɶɧɵɟ ɚɧɬɢɤɥɢɧɚɥɶɧɵɟ ɫɬɪɭɤɬɭɪɵ (ɜɨɫɬɨɱɧɚɹ ɢ ɡɚ-
ɩɚɞɧɚɹ). ɉɨ ɝɥɚɜɧɵɦ ɩɚɪɚɦɟɬɪɚɦ ɫɬɪɭɤɬɭɪ (ɚɦɩɥɢɬɭ-
ɞɟ ɢ ɲɢɪɢɧɟ) ɢ ɬɨɥɳɢɧɟ ɩɟɫɱɚɧɢɤɨɜ ɜɵɩɨɥɧɟɧɵ ɪɚɫ-
ɱɟɬɵ ɨɬɧɨɫɢɬɟɥɶɧɵɯ ɥɢɧɟɣɧɵɯ ɞɟɮɨɪɦɚɰɢɣ ɢ ɨɬɧɨ-
ɫɢɬɟɥɶɧɵɯ ɨɛɴɺɦɧɵɯ ɞɟɮɨɪɦɚɰɢɣ ɞɥɹ ɜɨɫɬɨɱɧɨɣ ɢ
ɡɚɩɚɞɧɨɣ ɥɨɤɚɥɶɧɵɯ ɚɧɬɢɤɥɢɧɚɥɶɧɵɯ ɫɬɪɭɤɬɭɪ.

. ɇɚ ɨɫɧɨɜɚɧɢɢ ɩɨɥɭɱɟɧɧɵɯ ɞɚɧɧɵɯ
ɨɛ ɨɛɴɟɦɧɨɣ ɞɟɮɨɪɦɚɰɢɢ ɩɟɫɱɚɧɢɤɨɜ ɢ ɫɪɟɞɧɢɦ ɡɧɚ-
ɱɟɧɢɹɦ ɤɨɷɮɮɢɰɢɟɧɬɚ ɨɬɤɪɵɬɨɣ ɩɨɪɢɫɬɨɫɬɢ ɜɵɩɨɥ-
ɧɟɧ ɪɚɫɱɟɬ ɬɪɟɳɢɧɧɨɣ ɩɨɪɢɫɬɨɫɬɢ, ɚɛɫɨɥɸɬɧɨɣ ɝɚɡɨ-
ɩɪɨɧɢɰɚɟɦɨɫɬɢ, ɤɨɷɮɮɢɰɢɟɧɬɚ ɷɮɮɟɤɬɢɜɧɨɣ ɩɨɪɢɫ-
ɬɨɫɬɢ ɢ ɦɢɧɢɦɚɥɶɧɨɣ ɨɬɧɨɫɢɬɟɥɶɧɨɣ ɝɚɡɨɧɚɫɵɳɟɧ-
ɧɨɫɬɢ. ɍɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ ɜ ɜɵɞɟɥɟɧɧɵɯ ɥɨɤɚɥɶɧɵɯ
ɚɧɬɢɤɥɢɧɚɥɶɧɵɯ ɫɬɪɭɤɬɭɪɚɯ ɧɚ ɩɨɥɟ ɲɚɯɬɵ „Ȼɭɬɨɜ-
ɫɤɚɹ“ ɧɚ ɝɥɭɛɢɧɚɯ ɞɨ 1000–1100 ɦ ɧɚɞ ɭɝɨɥɶɧɵɦ ɩɥɚ-
ɫɬɨɦ n1 ɜɨɡɦɨɠɧɨ ɧɚɥɢɱɢɟ ɬɪɟɳɢɧɧɨ-ɩɨɪɨɜɵɯ ɤɨɥ-
ɥɟɤɬɨɪɨɜ.

. ɉɪɟɞɥɨɠɟɧɚ ɦɟɬɨɞɢɤɚ ɩɪɨ-
ɝɧɨɡɧɨɣ ɨɰɟɧɤɢ ɩɟɪɫɩɟɤɬɢɜɧɨɫɬɢ ɥɨɤɚɥɶɧɵɯ ɚɧɬɢ-
ɤɥɢɧɚɥɶɧɵɯ ɫɬɪɭɤɬɭɪ ɭɝɥɟɧɨɫɧɵɯ ɨɬɥɨɠɟɧɢɣ ɧɚ ɧɚ-
ɥɢɱɢɟ ɡɚɥɟɠɟɣ ɝɚɡɚ, ɢ ɜɵɞɟɥɟɧɵ ɩɟɪɫɩɟɤɬɢɜɧɵɟ
ɨɛɴɟɤɬɵ ɧɚ ɩɨɥɟ ɲɚɯɬɵ „Ȼɭɬɨɜɫɤɚɹ“ ɞɥɹ ɩɨɩɭɬɧɨɣ
ɞɨɛɵɱɢ ɫɜɨɛɨɞɧɨɝɨ ɦɟɬɚɧɚ.

. ɉɨɞɫɱɢɬɚɧɵ ɩɪɨ-
ɝɧɨɡɧɵɟ ɪɟɫɭɪɫɵ ɦɟɬɚɧɚ ɜ ɩɨɬɟɧɰɢɚɥɶɧɵɯ ɡɨɧɚɯ
ɫɤɨɩɥɟɧɢɹ ɫɜɨɛɨɞɧɨɝɨ ɦɟɬɚɧɚ, ɤɨɬɨɪɵɟ ɩɪɨɝɧɨɡɢ-
ɪɭɸɬɫɹ ɜ ɩɪɟɞɟɥɚɯ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ ɷɮɮɟɤɬɢɜɧɨɣ
ɦɨɳɧɨɫɬɢ ɩɟɫɱɚɧɢɤɨɜ ɜ ɨɛɧɚɪɭɠɟɧɧɵɯ ɥɨɤɚɥɶɧɵɯ
ɚɧɬɢɤɥɢɧɚɥɶɧɵɯ ɫɬɪɭɤɬɭɪɚɯ. ɉɨɞɬɜɟɪɠɞɟɧɢɟɦ ɧɚ-
ɥɢɱɢɹ ɝɚɡɨɜɵɯ ɫɤɨɩɥɟɧɢɣ ɫɥɭɠɢɬ ɝɚɡɨɩɪɨɹɜɥɟɧɢɟ,
ɤɨɬɨɪɨɟ ɢɦɟɥɨ ɦɟɫɬɨ ɜɨ ɜɪɟɦɹ ɩɪɨɯɨɞɤɢ ɜɨɫɬɨɱɧɨɝɨ
ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɝɨ ɭɤɥɨɧɚ 23 ɞɟɤɚɛɪɹ 2008 ɝɨɞɚ ɩɨ
ɩɟɫɱɚɧɢɤɭ n1Sn1

1. ȼɵɞɟɥɟɧɢɟ ɦɟɬɚɧɚ ɧɚɛɥɸɞɚɥɨɫɶ ɜ
ɬɟɱɟɧɢɟ ɞɥɢɬɟɥɶɧɨɝɨ ɜɪɟɦɟɧɢ, ɢ ɡɚ ɩɟɪɢɨɞ ɞɜɭɯ ɦɟ-
ɫɹɰɟɜ ɨɛɳɢɣ ɜɵɬɨɤ ɦɟɬɚɧɚ ɩɪɟɜɵɫɢɥ 650 ɬɵɫ. ɦ3.
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Purpose. To estimate reasonability of free methane 
accumulations prospecting at mine “Butovska” owned by 
State Enterprise “Makiivvuhillia”. 

Methodology. The research was carried out by means 
of mapping of local structures by method of trend analy-
sis. Two local anticline structures (eastern and western) 
can be traced on a map of local structures according to 
the seam hypsometry deviation from the approximating 
surface. By the main structure parameters (amplitude and 
width) and thickness of sandstones calculations of rela-
tive linear deformation and relative volumetric deforma-
tion for the eastern and western local anticline structures 
were performed. 

Findings. Based on the data and mean value of the 
ratio of open porosity calculation of crack porosity, abso-
lute gas permeability, the ratio of effective porosity and 
minimum relative gas saturation was carried out. In local 
anticline structures in the field of mine “Butovska” at a 
depth of up to 1,000–1,100 m above the coal seam n1
possible presence of crack-pore reservoirs had been es-
tablished.

Originality. Methods of predictive estimation of lo-
cal anticline structures in coal-bearing series for availa-
bility of gas deposits were suggested. Perspective areas 
for production of associated methane were selected in 
mine “Butovska”. 

Practical value. Expected reserves of methane in areas 
of potential accumulation of free methane were estimated. 
Gas emission happened on December 23, 2008 from sand-
stone n1Sn1

1 confirmed the presence of gas accumulations. 
Gas emission was observed for a long time and total flow 
of methane exceeded 650,000 m3.

Keywords: coal deposits, local structures, free me-
thane, degassing 
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