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ɍȾɄ 622.8 + 550.4:574.4
ȺȼȾɪɨɡɞɨɜ, ȺɂɆɟɥɶɧɢɤɨɜ

ɋɌɊɍɄɌɍɊɇɈȽȿɈɅɈȽɂɑȿɋɄɂȿ ɎȺɄɌɈɊɕ ɉɊɂ ɉɊɈȽɇɈɁȿ ȽȺɁɈɈɉȺɋɇɕɏ ɁɈɇ ȼ
ɉɈȾɁȿɆɇɕɏ ȼɕɊȺȻɈɌɄȺɏ ɊɍȾɇɂɄȺ «ɍȾȺɑɇɕɃ» (əɄɍɌɂə)

Ɋɚɫɫɦɨɬɪɟɧɵ ɨɫɨɛɟɧɧɨɫɬɢ ɝɨɪɧɨɝɟɨɥɨɝɢɱɟɫɤɢɯ ɭɫɥɨɜɢɣ ɜɦɟɳɚɸɳɢɯ ɩɨɪɨɞ ɢ ɪɭɞɧɵɯ ɬɟɥ  ɦɟɫɬɨɪɨɠɞɟɧɢɹ ɚɥɦɚɡɨɜ ɬɪɭɛɤɢ
©ɍɞɚɱɧɚɹ». ɇɚ ɨɫɧɨɜɟ ɚɧɚɥɢɡɚ ɢɦɟɸɳɢɯɫɹ ɝɟɨɥɨɝɢɱɟɫɤɢɯ ɦɚɬɟɪɢɚɥɨɜ ɨɰɟɧɟɧɨ ɜɥɢɹɧɢɟ ɜɟɳɟɫɬɜɟɧɧɨɝɨ ɫɨɫɬɚɜɚ ɩɨɪɨɞ,
ɫɬɪɭɤɬɭɪɧɨɬɟɤɬɨɧɢɱɟɫɤɨɣ ɨɛɫɬɚɧɨɜɤɢ ɜɛɥɢɡɢ ɦɟɫɬɨɪɨɠɞɟɧɢɹ ɢ ɞɪɭɝɢɯ ɝɟɨɥɨɝɢɱɟɫɤɢɯ ɩɨɤɚɡɚɬɟɥɟɣ ɧɚ ɦɚɫɲɬɚɛɵ ɢ ɢɧɬɟɧ-
ɫɢɜɧɨɫɬɶ ɝɚɡɨɩɪɨɹɜɥɟɧɢɣ. ɉɪɟɞɥɨɠɟɧɚ ɤɚɱɟɫɬɜɟɧɧɚɹ ɢ ɤɨɥɢɱɟɫɬɜɟɧɧɚɹ ɨɰɟɧɤɚ ɮɚɤɬɨɪɨɜ ɧɟɮɬɟɝɚɡɨɨɩɚɫɧɨɫɬɢ ɭɱɚɫɬɤɨɜ
ɡɨɧ) ɦɟɫɬɨɪɨɠɞɟɧɢɹ.
ɄɅɘɑȿȼɕȿ ɋɅɈȼȺ:  ɤɢɦɛɟɪɥɢɬɨɜɚɹ ɬɪɭɛɤɚ ɍɞɚɱɧɚɹ; ɩɪɨɝɧɨɡ ɝɚɡɨɜɨɝɨ ɪɟɠɢɦɚ; ɢɧɠɟɧɟɪɧɨɝɟɨɥɨɝɢɱɟɫɤɢɟ ɫɜɨɣɫɬɜɚ; ɝɚɡɨ-
ɧɚɫɵɳɟɧɧɵɟ ɡɨɧɵ; ɞɢɡɴɸɧɤɬɢɜɧɵɟ ɞɢɫɥɨɤɚɰɢɢ; ɪɚɡɪɵɜɧɵɟ ɧɚɪɭɲɟɧɢɹ; ɨɰɟɧɤɚ ɮɚɤɬɨɪɨɜ ɧɟɮɬɟɝɚɡɨɨɩɚɫɧɨɫɬɢ; ɛɟɡɨɩɚɫ-
ɧɨɫɬɶ ɩɪɨɢɡɜɨɞɫɬɜɚ ɩɨɞɡɟɦɧɵɯ ɪɚɛɨɬ.

A.V.Drozdov, A.I.Melnikov

STRUCTURAL AND GEOLOGICAL FACTORS AT THE FORECAST OF GAS DANGEROUS
ZONES IN UNDERWORKINGS OF UDACHNY MINE (YAKUTIA)

Features of mining-and-geological conditions of containing breeds and ore bodies of diamond deposit of tube «Udachny» are con-
sidered. On the basis of analysis of present geological materials influence of material composition of breeds, a structural and tec-
tonic situation near a deposit and other geological indicators on scales and intensity of gas-manifestations is estimated. The quality
and quantitative estimation of factors of oil and gas danger of sites (zones) of deposit is offered.
KEY WORDS: kimberlite tube «Udachny»; forecast of the gas mode; engineering-geological properties; gas saturated zones; dis-
junctive distributions; break violations; estimation of factors of oil and gas danger; safety of productions of underground works.

Ʉɪɭɩɧɟɣɲɟɟ
ɦɟɫɬɨɪɨɠɞɟɧɢɟ

ɚɥɦɚɡɨɜ Ɋɨɫɫɢɢ –
ɬɪɭɛɤɚ ɍɞɚɱɧɚɹ –
ɪɚɫɩɨɥɨɠɟɧɚ ɜ

ȾɚɥɞɵɧɨȺɥɚɤɢɬ-
ɫɤɨɦ ɪɚɣɨɧɟ, ɜɯɨ-
ɞɹɳɟɦ ɜ ɫɨɫɬɚɜ
ɫɟɜɟɪɧɨɣ ɝɟɨɤɪɢɨ-
ɥɨɝɢɱɟɫɤɨɣ ɡɨɧɵ

ɋɢɛɢɪɫɤɨɣ ɩɥɚɬɮɨɪɦɵ, ɤɨɬɨɪɨɣ ɫɜɨɣɫɬɜɟɧɧɨ ɫɩɥɨɲ-
ɧɨɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɟ ɦɧɨɝɨɥɟɬɧɟɦɟɪɡɥɵɯ ɩɨɪɨɞ
ɆɆɉ), ɧɟɩɪɟɪɵɜɧɨɫɬɶ ɤɪɢɨɝɟɧɧɨɣ ɬɨɥɳɢ, ɡɧɚɱɢɬɟɥɶ-
ɧɚɹ ɟɟ ɦɨɳɧɨɫɬɶ (ɞɨ 1500 ɦ) ɢ ɜɵɫɨɤɢɟ ɡɧɚɱɟɧɢɹ ɨɬ-
ɪɢɰɚɬɟɥɶɧɵɯ ɬɟɦɩɟɪɚɬɭɪ (ɞɨ 16ºɋ) [5]. Ʉɢɦɛɟɪɥɢɬɨɜɚɹ
ɬɪɭɛɤɚ ɍɞɚɱɧɚɹ ɫɨɫɬɨɢɬ ɢɡ ɞɜɭɯ ɫɨɩɪɹɠɟɧɧɵɯ ɬɟɥ (ɡɚ-
ɩɚɞɧɨɝɨ ɢ ɜɨɫɬɨɱɧɨɝɨ). ȼ ɜɟɪɯɧɟɣ ɱɚɫɬɢ ɪɚɡɪɟɡɚ ɨɫɚɞɨɱ-
ɧɨɝɨ ɱɟɯɥɚ ɨɛɚ ɬɟɥɚ ɫɨɩɪɢɤɚɫɚɸɬɫɹ ɞɪɭɝ ɫ ɞɪɭɝɨɦ, ɨɞɧɚ-
ɤɨ, ɧɚɱɢɧɚɹ ɫ ɝɥɭɛɢɧɵ 250–270 ɦ, ɨɧɢ ɪɚɡɨɛɳɟɧɵ ɜ
ɡɟɦɧɨɦ ɩɪɨɫɬɪɚɧɫɬɜɟ. ɍɝɥɵ ɩɚɞɟɧɢɹ ɤɨɧɬɚɤɬɨɜ ɜɨɫɬɨɱ-
ɧɨɝɨ ɬɟɥɚ ɜɚɪɶɢɪɭɸɬ ɨɬ 25–45° ɧɚ ɫɟɜɟɪɨɜɨɫɬɨɤɟ ɞɨ 80°
ɧɚ ɸɝɨɜɨɫɬɨɤɟ ɢ ɫɟɜɟɪɨɡɚɩɚɞɟ, ɚ ɝɥɭɛɠɟ 100 ɦ ɨɧɢ
ɫɬɚɧɨɜɹɬɫɹ ɫɭɛɜɟɪɬɢɤɚɥɶɧɵɦɢ. ȼ ɪɭɞɧɨɣ ɫɬɪɭɤɬɭɪɟ ɦɟ-
ɫɬɨɪɨɠɞɟɧɢɹ ɭɫɬɚɧɨɜɥɟɧɨ 8 ɤɢɦɛɟɪɥɢɬɨɜɵɯ ɠɢɥ ɢ 3 ɧɟ-
ɛɨɥɶɲɢɯ ɫɚɬɟɥɥɢɬɧɵɯ ɬɟɥɚ (ɞɨ 5–10 ɦ), ɫɬɪɭɤɬɭɪɧɨ ɭɜɹ-
ɡɚɧɧɵɯ ɜ ɞɜɟ ɫɢɫɬɟɦɵ ɧɚɩɪɚɜɥɟɧɢɣ ɫ ɚɡɢɦɭɬɚɦɢ 63–65°
ɢ 85°. ȼ 450 ɦ ɫɟɜɟɪɨɜɨɫɬɨɱɧɟɟ ɜɨɫɬɨɱɧɨɝɨ ɬɟɥɚ ɬɪɭɛɤɢ
ɜɫɤɪɵɬɨ ɠɢɥɶɧɨɟ ɬɟɥɨ, ɫɥɨɠɟɧɧɨɟ ɤɚɥɢɟɜɵɦ ɳɟɥɨɱɧɵɦ
ɬɪɚɯɢɬɨɦ, ɩɪɨɪɵɜɚɸɳɟɟ ɨɞɧɭ ɢɡ ɤɢɦɛɟɪɥɢɬɨɜɵɯ ɠɢɥ.

Ɉɫɨɛɟɧɧɨɫɬɹɦɢ ɝɨɪɧɨɝɟɨɥɨɝɢɱɟɫɤɢɯ ɭɫɥɨɜɢɣ
ɜɦɟɳɚɸɳɢɯ ɩɨɪɨɞ ɢ ɪɭɞɧɵɯ ɬɟɥ ɦɟɫɬɨɪɨɠɞɟɧɢɹ ɹɜ-
ɥɹɸɬɫɹ: ɫɥɨɠɧɵɟ ɝɢɞɪɨɝɟɨɥɨɝɢɱɟɫɤɢɟ ɭɫɥɨɜɢɹ ɫ ɪɚɫ-
ɩɪɨɫɬɪɚɧɟɧɧɵɦɢ ɜɨ ɜɫɤɪɵɜɚɟɦɨɦ ɪɚɡɪɟɡɟ ɝɚɡɨɧɚɫɵ-
ɳɟɧɧɵɦɢ ɯɥɨɪɢɞɧɵɦɢ ɤɚɥɶɰɢɟɜɵɦɢ ɪɚɫɫɨɥɚɦɢ; ɧɟ-
ɪɚɜɧɨɦɟɪɧɚɹ ɝɚɡɨ- ɢ ɧɟɮɬɟɧɚɫɵɳɟɧɧɨɫɬɶ ɨɫɚɞɨɱɧɵɯ
ɩɨɪɨɞ ɢ ɤɢɦɛɟɪɥɢɬɨɜ; ɢɡɦɟɧɱɢɜɚɹ ɝɟɨɬɟɪɦɢɱɟɫɤɚɹ
ɨɛɫɬɚɧɨɜɤɚ; ɫɨɜɦɟɫɬɧɨɟ ɨɫɭɳɟɫɬɜɥɟɧɢɟ ɨɬɤɪɵɬɵɯ
ɝɨɪɧɵɯ ɪɚɛɨɬ ɫɨ ɫɬɪɨɢɬɟɥɶɫɬɜɨɦ ɢ ɩɪɨɯɨɞɤɨɣ ɩɨɞɡɟɦ-
ɧɵɯ ɝɨɪɧɵɯ ɜɵɪɚɛɨɬɨɤ ɪɭɞɧɢɤɚ «ɍɞɚɱɧɵɣ».

Ɋɟɝɢɨɧɚɥɶɧɭɸ ɢ ɥɨɤɚɥɶɧɭɸ ɫɟɬɶ ɞɢɡɴɸɧɤɬɢɜɧɵɯ
ɞɢɫɥɨɤɚɰɢɣ ɜ ɷɬɨɦ ɪɟɝɢɨɧɟ ɨɛɪɚɡɭɸɬ ɫɢɫɬɟɦɵ ɝɥɭɛɨ-

ɤɨ ɩɪɨɧɢɤɚɸɳɢɯ ɪɚɡɥɨɦɨɜ ɮɭɧɞɚɦɟɧɬɚ, ɚ ɬɚɤɠɟ ɦɟɥ-
ɤɢɯ ɪɚɡɪɵɜɨɜ ɢ ɡɨɧ ɩɨɜɵɲɟɧɧɨɣ ɢ ɢɧɬɟɧɫɢɜɧɨɣ ɬɪɟ-
ɳɢɧɨɜɚɬɨɫɬɢ, ɫɜɹɡɚɧɧɵɯ ɫ ɮɨɪɦɢɪɨɜɚɧɢɟɦ ɫɚɦɢɯ
ɤɢɦɛɟɪɥɢɬɨɜɵɯ ɬɟɥ ɢ ɢɧɬɪɭɡɢɣ ɞɨɥɟɪɢɬɨɜ [6].

Ɋɢɫ.1. Ƚɚɡɨ- ɢ ɜɨɞɨɩɪɨɹɜɥɟɧɢɹ ɜ ɷɤɫɩɥɨɪɚɡɜɟɞɨɱ-
ɧɵɯ ɫɤɜɚɠɢɧɚɯ ɧɚ ɧɢɠɧɟɦ ɝɨɪɢɡɨɧɬɟ ɤɚɪɶɟɪɚ

ɬɪɭɛɤɢ ɍɞɚɱɧɚɹ
1 – ɤɨɧɬɭɪɵ ɪɭɞɧɨɝɨ ɬɟɥɚ; 2 – ɩɚɥɟɨɡɨɣɫɤɢɟ ɨɫɚɞɨɱɧɵɟ
ɩɨɪɨɞɵ; 3 – ɨɫɧɨɜɧɵɟ ɪɚɡɪɵɜɧɵɟ ɧɚɪɭɲɟɧɢɹ; 4 – ɡɨɧɵ
ɞɪɨɛɥɟɧɢɹ, ɤɚɬɚɤɥɚɡɚ ɢ ɩɨɜɵɲɟɧɧɨɣ ɬɪɟɳɢɧɨɜɚɬɨɫɬɢ;

5 – ɫɤɜɚɠɢɧɵ ɫ ɝɚɡɨɩɪɨɹɜɥɟɧɢɹɦɢ; 6 – ɫɤɜɚɠɢɧɵ ɫ ɝɚɡɨ- ɢ
ɜɨɞɨɩɪɨɹɜɥɟɧɢɹɦɢ; 7 – ɲɬɨɥɶɧɢ ɩɨɞɡɟɦɧɨɝɨ ɪɭɞɧɢɤɚ

ȺȼȾɪɨɡɞɨɜ ȺɂɆɟɥɶɧɢɤɨɜ
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Ɋɚɡɥɨɦɵ ɜ ɪɚɣɨɧɟ ɦɟɫɬɨɪɨɠɞɟɧɢɹ ɨɛɪɚɡɭɸɬ
ɱɟɬɤɭɸ ɪɟɝɦɚɬɢɱɟɫɤɭɸ ɫɟɬɶ: ɨɪɬɨɝɨɧɚɥɶɧɭɸ (ɫɭɛɲɢ-
ɪɨɬɧɵɟ ɢ ɫɭɛɦɟɪɢɞɢɨɧɚɥɶɧɵɟ ɫɢɫɬɟɦɵ) ɢ ɞɢɚɝɨɧɚɥɶ-
ɧɭɸ (ɫɟɜɟɪɨɡɚɩɚɞɧɵɟ ɢ ɫɟɜɟɪɨɜɨɫɬɨɱɧɵɟ ɫɢɫɬɟɦɵ).
Ɏɨɪɦɢɪɨɜɚɧɢɟ ɷɬɢɯ ɫɢɫɬɟɦ, ɧɚɢɛɨɥɟɟ ɜɟɪɨɹɬɧɨ, ɫɜɹ-
ɡɚɧɨ ɫ ɪɟɝɢɨɧɚɥɶɧɵɦ ɩɨɥɟɦ ɧɚɩɪɹɠɟɧɢɣ, ɫɛɪɨɫɨɜɵɦɢ
ɢ ɫɞɜɢɝɨɜɵɦɢ ɩɨɞɜɢɠɤɚɦɢ ɜ ɮɭɧɞɚɦɟɧɬɟ ɋɢɛɢɪɫɤɨɣ
ɩɥɚɬɮɨɪɦɵ.

ȼ ɰɟɥɨɦ, ɮɨɪɦɢɪɨɜɚɧɢɟ ɤɢɦɛɟɪɥɢɬɨɜɵɯ ɬɪɭɛɨɤ
ɨɬɪɚɠɟɧɨ ɜ ɥɨɤɚɥɶɧɵɯ ɞɟɮɨɪɦɚɰɢɹɯ ɨɫɚɞɨɱɧɨɝɨ ɱɟɯ-
ɥɚ ɜ ɜɢɞɟ ɦɟɥɤɢɯ ɯɚɨɬɢɱɧɨ ɨɪɢɟɧɬɢɪɨɜɚɧɧɵɯ ɯɪɭɩɤɢɯ
ɪɚɡɪɵɜɨɜ, ɡɨɧ ɛɪɟɤɱɢɪɨɜɚɧɢɹ, ɤɚɬɚɤɥɚɡɚ ɢ ɨɛɪɚɡɨɜɚ-
ɧɢɹ ɦɟɥɤɢɯ ɩɪɢɪɚɡɥɨɦɧɵɯ (ɜɡɛɪɨɫɨɜ ɢ ɫɛɪɨɫɨɜ) ɫɤɥɚ-
ɞɨɤ ɢɡɝɢɛɚ (ɩɪɟɢɦɭɳɟɫɬɜɟɧɧɨ ɚɫɢɦɦɟɬɪɢɱɧɵɯ ɢɥɢ
ɤɨɪɨɛɱɚɬɵɯ, ɪɢɫ.1).

ɂɡ ɚɧɚɥɢɡɚ ɩɥɨɬɧɨɫɬɢ ɪɚɡɥɨɦɨɜ ɜ ɪɚɣɨɧɟ ɫɬɚɥɨ
ɨɱɟɜɢɞɧɵɦ, ɱɬɨ ɩɥɨɬɧɨɫɬɶ ɬɟɤɬɨɧɢɱɟɫɤɢɯ ɧɚɪɭɲɟɧɢɣ
ɫɭɳɟɫɬɜɟɧɧɨ ɜɨɡɪɚɫɬɚɟɬ ɜ ɡɨɧɚɯ ɜɥɢɹɧɢɹ ɪɟɝɢɨɧɚɥɶ-
ɧɵɯ ɞɢɫɥɨɤɚɰɢɣ ɮɭɧɞɚɦɟɧɬɚ ɢ ɞɨɫɬɢɝɚɟɬ ɦɚɤɫɢɦɚɥɶ-
ɧɵɯ ɡɧɚɱɟɧɢɣ (ɛɨɥɟɟ 13% ɧɚ ɟɞɢɧɢɰɭ ɩɥɨɳɚɞɢ) ɜ
ɸɝɨɡɚɩɚɞɧɨɦ ɢ ɫɟɜɟɪɨɜɨɫɬɨɱɧɨɦ ɨɛɪɚɦɥɟɧɢɢ ɬɪɭɛ-
ɤɢ, ɝɞɟ ɢɧɬɟɧɫɢɜɧɨ ɪɚɡɜɢɬɵ ɤɚɤ ɨɤɨɥɨɬɪɭɛɨɱɧɵɟ ɞɟ-
ɮɨɪɦɚɰɢɢ, ɬɚɤ ɢ ɨɩɟɪɹɸɳɢɟ ɫɢɫɬɟɦɵ ɥɨɤɚɥɶɧɵɯ ɪɚɡ-
ɪɵɜɨɜ Ɉɤɬɹɛɪɶɫɤɨɝɨ ɦɟɠɛɥɨɤɨɜɨɝɨ ɪɚɡɥɨɦɚ. Ⱥɧɚɥɢɡ
ɬɟɤɬɨɧɢɱɟɫɤɨɣ ɨɛɫɬɚɧɨɜɤɢ ɧɚ ɦɟɫɬɨɪɨɠɞɟɧɢɢ ɩɨɤɚɡɵ-
ɜɚɟɬ, ɱɬɨ ɨɛɚ ɬɟɥɚ ɤɢɦɛɟɪɥɢɬɨɜɨɣ ɬɪɭɛɤɢ ɍɞɚɱɧɨɣ
ɪɚɫɩɨɥɨɠɟɧɵ ɜ ɱɟɬɤɨɦ ɪɚɡɥɨɦɧɨɦ ɭɡɥɟ, ɨɛɪɚɡɨɜɚɧɧɨɦ
ɩɟɪɟɫɟɤɚɸɳɢɦɢɫɹ ɞɢɚɝɨɧɚɥɶɧɵɦɢ ɫɢɫɬɟɦɚɦɢ ɪɟɝɢɨ-
ɧɚɥɶɧɵɯ ɪɚɡɪɵɜɧɵɯ ɧɚɪɭɲɟɧɢɣ (ɫɟɜɟɪɨɜɨɫɬɨɱɧɨɣ ɢ
ɧɟɫɤɨɥɶɤɢɦɢ ɫɟɜɟɪɨɡɚɩɚɞɧɵɦɢ), ɨɫɥɨɠɧɟɧɧɵɦɢ ɦɟɥ-
ɤɢɦɢ ɨɤɨɥɨɬɪɭɛɨɱɧɵɦɢ ɥɨɤɚɥɶɧɵɦɢ ɪɚɡɪɵɜɚɦɢ. ɉɪɢ
ɷɬɨɦ ɫɟɜɟɪɨɜɨɫɬɨɱɧɚɹ ɫɢɫɬɟɦɚ, ɜɟɪɨɹɬɧɨ, ɹɜɥɹɟɬɫɹ
ɛɨɥɟɟ ɦɨɳɧɨɣ ɢ ɪɚɧɧɟɣ. Ɉɧɚ ɨɛɵɱɧɨ ɤɨɧɬɪɨɥɢɪɭɟɬ
ɦɟɫɬɨɩɨɥɨɠɟɧɢɟ ɦɟɥɤɢɯ ɤɢɦɛɟɪɥɢɬɨɜɵɯ ɬɟɥ ɢ ɠɢɥ ɜ
ɪɚɣɨɧɟ ɨɫɧɨɜɧɨɣ ɬɪɭɛɤɢ. ɗɬɚ ɫɢɫɬɟɦɚ ɱɟɬɤɨ ɩɪɨɫɥɟɠɢ-
ɜɚɟɬɫɹ ɜ ɭɫɬɭɩɚɯ ɤɚɪɶɟɪɚ ɢ ɩɪɟɢɦɭɳɟɫɬɜɟɧɧɨ ɜɵɪɚɠɟ-
ɧɚ ɡɨɧɚɦɢ ɞɪɨɛɥɟɧɢɹ, ɫɢɫɬɟɦɚɦɢ ɦɟɥɤɢɯ ɩɚɪɚɥɥɟɥɶ-
ɧɵɯ ɪɚɡɪɵɜɨɜ ɢɥɢ ɤɪɭɩɧɵɯ ɬɪɟɳɢɧ, ɧɚ ɩɥɨɫɤɨɫɬɹɯ ɤɨ-
ɬɨɪɵɯ ɧɟɪɟɞɤɨ ɧɚɛɥɸɞɚɟɬɫɹ ɪɚɡɜɢɬɢɟ ɝɥɢɧɤɢ ɬɪɟɧɢɹ ɫ
ɨɬɱɟɬɥɢɜɨ ɜɵɪɚɠɟɧɧɵɦɢ ɤɪɭɬɵɦɢ ɢ ɢɧɨɝɞɚ ɞɨɫɬɚɬɨɱɧɨ
ɩɪɨɬɹɠɟɧɧɵɦɢ ɡɟɪɤɚɥɚɦɢ ɫɤɨɥɶɠɟɧɢɹ, ɪɚɡɜɨɪɨɬɚɦɢ
ɛɥɨɤɨɜ ɨɫɚɞɨɱɧɵɯ ɩɨɪɨɞ, ɥɨɤɚɥɶɧɨ ɫɨɩɪɨɜɨɠɞɚɸɳɢ-
ɦɢɫɹ ɨɤɜɚɪɰɟɜɚɧɢɟɦ ɢ ɩɢɪɢɬɢɡɚɰɢɟɣ ɩɨɪɨɞ (ɪɢɫ.1,
ɩɪɚɜɚɹ ɜɪɟɡɤɚ). ɋɭɞɹ ɩɨ ɨɪɢɟɧɬɢɪɨɜɤɟ ɲɬɪɢɯɨɜ ɫɤɨɥɶ-
ɠɟɧɢɹ ɧɚ ɩɥɨɫɤɨɫɬɹɯ ɤɪɭɩɧɵɯ ɬɪɟɳɢɧ ɢ ɩɨ ɫɤɭɥɶɩɬɭɪɚɦ
ɪɨɫɬɚ ɫɚɦɢɯ ɬɪɟɳɢɧ, ɩɨ ɤɢɧɟɦɚɬɢɱɟɫɤɨɦɭ ɬɢɩɭ ɫɟɜɟɪɨ-
ɜɨɫɬɨɱɧɭɸ ɡɨɧɭ ɪɚɡɥɨɦɚ ɦɨɠɧɨ ɨɬɧɟɫɬɢ ɤ ɥɟɜɨɦɭ ɫɞɜɢɝɭ.

ɋɟɜɟɪɨɡɚɩɚɞɧɵɟ ɫɢɫɬɟɦɵ ɪɚɡɪɵɜɧɵɯ ɧɚɪɭɲɟ-
ɧɢɣ ɜɵɪɚɠɟɧɵ ɩɪɟɢɦɭɳɟɫɬɜɟɧɧɨ ɡɨɧɚɦɢ ɩɨɜɵɲɟɧɧɨɣ
ɢɥɢ ɢɧɬɟɧɫɢɜɧɨɣ ɬɪɟɳɢɧɨɜɚɬɨɫɬɢ ɢ ɤɚɬɚɤɥɚɡɚ ɩɨɪɨɞ,
ɨɫɨɛɟɧɧɨ ɜ ɜɟɪɯɧɢɯ ɱɚɫɬɹɯ ɨɫɚɞɨɱɧɨɝɨ ɱɟɯɥɚ (ɪɢɫ. 1,
ɥɟɜɚɹ ɜɪɟɡɤɚ). Ɉɧɢ ɛɨɥɟɟ ɦɨɥɨɞɵɟ ɢ ɤɨɧɬɪɨɥɢɪɭɸɬ
ɛɨɥɶɲɢɧɫɬɜɨ ɞɨɥɟɪɢɬɨɜɵɯ ɢɧɬɪɭɡɢɣ ɜ ɪɟɝɢɨɧɟ. ɋ
ɜɥɢɹɧɢɟɦ ɷɬɢɯ ɞɟɮɨɪɦɚɰɢɣ ɜ ɪɟɝɢɨɧɟ ɫɜɹɡɚɧɵ ɨɫ-
ɧɨɜɧɵɟ ɝɢɞɪɨɝɟɨɥɨɝɢɱɟɫɤɢɟ ɫɬɪɭɤɬɭɪɵ ɞɥɹ ɡɚɯɨɪɨɧɟ-
ɧɢɹ ɞɪɟɧɚɠɧɵɯ ɜɨɞ ɤɚɪɶɟɪɚ ɬɪɭɛɤɢ ɍɞɚɱɧɨɣ ɜ ɜɟɪɯ-
ɧɟɣ (ɦɟɪɡɥɨɣ) ɱɚɫɬɢ ɤɪɢɨɥɢɬɨɡɨɧɵ. Ʉɚɤ ɫɥɟɞɭɟɬ ɢɡ
ɚɧɚɥɢɡɚ ɜɫɟɯ ɦɚɬɟɪɢɚɥɨɜ, ɬɪɟɳɢɧɧɵɟ ɫɢɫɬɟɦɵ ɜ
ɩɪɟɞɟɥɚɯ ɤɚɪɶɟɪɚ ɨɛɪɚɡɭɸɬ ɱɟɬɤɭɸ ɪɟɝɦɚɬɢɱɟɫɤɭɸ
ɫɟɬɶ: ɨɪɬɨɝɨɧɚɥɶɧɭɸ (ɫɭɛɲɢɪɨɬɧɵɟ ɢ ɫɭɛɦɟɪɢɞɢɨ-
ɧɚɥɶɧɵɟ ɫɢɫɬɟɦɵ) ɢ ɞɢɚɝɨɧɚɥɶɧɭɸ (ɫɟɜɟɪɨɡɚɩɚɞɧɵɟ
ɢ ɫɟɜɟɪɨɜɨɫɬɨɱɧɵɟ ɫɢɫɬɟɦɵ). Ɏɨɪɦɢɪɨɜɚɧɢɟ ɷɬɢɯ
ɫɢɫɬɟɦ ɬɪɟɳɢɧ, ɧɚɢɛɨɥɟɟ ɜɟɪɨɹɬɧɨ, ɫɜɹɡɚɧɨ ɫ ɪɟɝɢɨ-

ɧɚɥɶɧɵɦ ɩɨɥɟɦ ɧɚɩɪɹɠɟɧɢɣ ɢ ɫɞɜɢɝɨɜɵɦɢ ɩɨɞɜɢɠɤɚ-
ɦɢ ɜ ɮɭɧɞɚɦɟɧɬɟ ɪɟɝɢɨɧɚ.

ȼ ɩɪɟɞɟɥɚɯ ɤɚɪɶɟɪɚ ɪɚɡɜɢɬɵ ɜ ɩɨɞɚɜɥɹɸɳɟɦ
ɛɨɥɶɲɢɧɫɬɜɟ ɤɪɭɬɨɩɚɞɚɸɳɢɟ ɫɢɫɬɟɦɵ ɬɪɟɳɢɧ ɫ ɭɝ-
ɥɨɦ ɩɚɞɟɧɢɹ ɨɬ 50 ɞɨ 90. Ƚɨɪɢɡɨɧɬɚɥɶɧɚɹ ɬɪɟɳɢɧɨ-
ɜɚɬɨɫɬɶ ɩɪɨɹɜɥɟɧɚ ɩɪɟɢɦɭɳɟɫɬɜɟɧɧɨ ɬɨɥɶɤɨ ɩɨ ɩɨ-
ɜɟɪɯɧɨɫɬɹɦ ɧɚɩɥɚɫɬɨɜɚɧɢɹ, ɬɨ ɟɫɬɶ ɜɞɨɥɶ ɫɬɪɚɬɢɝɪɚ-
ɮɢɱɟɫɤɢɯ ɝɪɚɧɢɰ ɩɨɪɨɞ ɫ ɪɚɡɧɵɦɢ ɪɟɨɥɨɝɢɱɟɫɤɢɦɢ
ɫɜɨɣɫɬɜɚɦɢ. ɉɥɨɬɧɨɫɬɶ ɪɚɡɪɵɜɧɵɯ ɧɚɪɭɲɟɧɢɣ ɢ ɡɨɧ
ɩɨɜɵɲɟɧɧɨɣ ɬɟɤɬɨɧɢɱɟɫɤɨɣ ɬɪɟɳɢɧɨɜɚɬɨɫɬɢ ɜ ɤɚɪɶɟ-
ɪɟ ɪɚɫɩɪɟɞɟɥɹɟɬɫɹ ɧɟɪɚɜɧɨɦɟɪɧɨ ɢ ɬɚɤɠɟ ɨɬɱɟɬɥɢɜɨ
ɤɨɧɬɪɨɥɢɪɭɟɬɫɹ ɫɢɫɬɟɦɚɦɢ ɪɟɝɢɨɧɚɥɶɧɵɯ ɪɚɡɥɨɦɨɜ.
ɇɚɢɛɨɥɟɟ ɜɵɫɨɤɚɹ ɩɥɨɬɧɨɫɬɶ ɞɢɡɴɸɧɤɬɢɜɧɵɯ ɧɚɪɭ-
ɲɟɧɢɣ ɧɚɛɥɸɞɚɟɬɫɹ ɜ ɩɨɥɨɫɟ ɜɥɢɹɧɢɹ ɝɥɚɜɧɨɝɨ ɫɟɜɟ-
ɪɨɜɨɫɬɨɱɧɨɝɨ ɪɚɡɥɨɦɚ, ɝɞɟ ɨɧɚ ɞɨɫɬɢɝɚɟɬ ɡɧɚɱɟɧɢɣ
ɛɨɥɟɟ 3 % ɧɚ ɟɞɢɧɢɰɭ ɩɥɨɳɚɞɢ ɤɚɪɶɟɪɚ. Ⱦɚɧɧɵɟ ɧɚ-
ɪɭɲɟɧɢɹ ɜɨɞɨɧɚɫɵɳɟɧɵ ɢ ɩɨ ɧɢɦ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ
ɝɢɞɪɚɜɥɢɱɟɫɤɚɹ ɫɜɹɡɶ ɫ ɬɨɥɳɚɦɢ ɩɨɪɨɞ, ɨɛɥɚɞɚɸɳɢ-
ɦɢ ɜɵɫɨɤɢɦɢ ɟɦɤɨɫɬɧɵɦɢ ɩɚɪɚɦɟɬɪɚɦɢ.

ȼɵɫɨɤɢɟ ɡɧɚɱɟɧɢɹ ɩɥɨɬɧɨɫɬɢ ɪɚɡɪɵɜɨɜ ɨɬɦɟɱɚ-
ɸɬɫɹ ɢ ɜɞɨɥɶ ɡɨɧ ɪɚɡɥɨɦɨɜ ɡɚɩɚɞɧɨɝɨ ɛɨɪɬɚ ɤɚɪɶɟɪɚ
ɬɪɭɛɤɢ ɍɞɚɱɧɚɹ (ɛɨɥɟɟ 2%), ɢ ɩɪɚɤɬɢɱɟɫɤɢ ɩɨ ɜɫɟɦɭ
ɸɠɧɨɦɭ ɤɨɧɬɚɤɬɭ ɤɢɦɛɟɪɥɢɬɨɜɵɯ ɬɟɥ ɫ ɜɦɟɳɚɸɳɢɦɢ
ɢɯ ɩɨɪɨɞɚɦɢ. Ʉɚɤ ɭɠɟ ɨɬɦɟɱɚɥɨɫɶ ɪɚɧɟɟ, ɫɟɜɟɪɧɵɣ
ɛɨɪɬ ɤɚɪɶɟɪɚ, ɚ ɬɚɤɠɟ ɫɟɜɟɪɧɵɟ ɤɨɧɬɚɤɬɨɜɵɟ ɡɨɧɵ
ɤɢɦɛɟɪɥɢɬɨɜɵɯ ɬɟɥ ɩɪɚɤɬɢɱɟɫɤɢ ɧɚ ɜɫɟɦ ɫɜɨɟɦ ɩɪɨ-
ɬɹɠɟɧɢɢ ɧɚɢɦɟɧɟɟ ɧɚɪɭɲɟɧɵ ɪɚɡɥɨɦɧɵɦɢ ɫɢɫɬɟɦɚ-
ɦɢ, ɢ ɩɥɨɬɧɨɫɬɶ ɪɚɡɪɵɜɨɜ ɡɞɟɫɶ ɦɢɧɢɦɚɥɶɧɚ, ɯɨɬɹ
ɫɚɦɢ ɬɪɟɳɢɧɵ ɛɨɥɟɟ ɤɪɭɩɧɵɟ ɢ ɩɪɨɬɹɠɟɧɧɵɟ.

Ⱥɥɦɚɡɧɵɟ ɦɟɫɬɨɪɨɠɞɟɧɢɹ əɤɭɬɢɢ, ɜ ɨɬɥɢɱɢɟ ɨɬ
ɭɝɨɥɶɧɵɯ, ɯɚɪɚɤɬɟɪɢɡɭɸɬɫɹ ɛɨɥɶɲɢɦ ɞɢɚɩɚɡɨɧɨɦ ɫɨ-
ɫɬɚɜɚ, ɫɜɨɣɫɬɜ, ɮɨɪɦ ɫɨɞɟɪɠɚɧɢɹ ɢ ɧɟɪɚɜɧɨɦɟɪɧɨ-
ɫɬɶɸ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɩɪɢɪɨɞɧɵɯ ɝɚɡɨɜ ɜ ɩɨɪɨɞɧɵɯ
ɬɨɥɳɚɯ ɢ ɤɢɦɛɟɪɥɢɬɚɯ. Ƚɚɡɨɜɚɹ ɫɨɫɬɚɜɥɹɸɳɚɹ ɧɚ ɦɟ-
ɫɬɨɪɨɠɞɟɧɢɢ, ɤɚɤ ɢ ɩɨ ɞɪɭɝɢɦ ɤɢɦɛɟɪɥɢɬɨɜɵɦ ɬɪɭɛ-
ɤɚɦ ɪɟɝɢɨɧɚ, ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɫɥɨɠɧɵɟ ɫɦɟɫɢ ɝɚ-
ɡɨɜ ɜɨɡɞɭɲɧɨɝɨ, ɯɢɦɢɱɟɫɤɨɝɨ, ɦɟɬɚɦɨɪɮɢɱɟɫɤɨɝɨ,
ɦɚɝɦɚɬɢɱɟɫɤɨɝɨ ɢ ɪɚɞɢɨɝɟɧɧɨɝɨ ɩɪɨɢɫɯɨɠɞɟɧɢɹ ɫ
ɬɪɟɦɹ ɨɫɧɨɜɧɵɦɢ ɬɢɩɚɦɢ ɪɚɡɧɨɜɢɞɧɨɫɬɟɣ ɧɚɯɨɠɞɟ-
ɧɢɹ: ɫɜɨɛɨɞɧɨɣ, ɫɨɪɛɢɪɨɜɚɧɧɨɣ ɢ ɪɚɫɬɜɨɪɟɧɧɨɣ. Ɉɬ-
ɦɟɱɟɧɚ ɜ ɨɩɪɟɞɟɥɟɧɧɵɯ ɢɧɬɟɪɜɚɥɚɯ ɤɪɢɨɝɟɧɧɵɯ ɬɨɥɳ
ɪɚɣɨɧɚ ɢ ɝɢɞɪɚɬɧɚɹ ɮɨɪɦɚ ɫɭɳɟɫɬɜɨɜɚɧɢɹ ɝɚɡɨɜɵɯ
ɫɤɨɩɥɟɧɢɣ [5, 7]. ɉɨ ɫɨɫɬɚɜɭ ɨɫɧɨɜɧɵɯ ɤɨɦɩɨɧɟɧɬɨɜ
ɩɪɢɪɨɞɧɵɟ ɝɚɡɵ ɩɨɞɪɚɡɞɟɥɹɸɬɫɹ ɧɚ ɚɡɨɬɧɵɟ ɢ ɭɝɥɟ-
ɜɨɞɨɪɨɞɧɵɟ ɫ ɢɯ ɜɚɪɢɚɰɢɹɦɢ. Ʉɚɤ ɢɡɜɟɫɬɧɨ, ɦɧɨɝɨ-
ɤɨɦɩɨɧɟɧɬɧɵɟ ɝɚɡɨɜɵɟ ɫɦɟɫɢ, ɨɞɧɢ ɢ ɬɟ ɠɟ ɝɚɡɵ ɦɨɝɭɬ
ɨɛɪɚɡɨɜɵɜɚɬɶɫɹ ɜ ɪɟɡɭɥɶɬɚɬɟ ɪɚɡɥɢɱɧɵɯ ɝɟɨɯɢɦɢɱɟ-
ɫɤɢɯ ɩɪɨɰɟɫɫɨɜ ɫ ɩɪɟɨɛɥɚɞɚɧɢɟɦ ɬɨɝɨ ɢɥɢ ɢɧɨɝɨ ɢɡ
ɧɢɯ, ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɤɨɧɤɪɟɬɧɨɣ ɝɟɨɥɨɝɨ-
ɝɟɨɯɢɦɢɱɟɫɤɨɣ ɨɛɫɬɚɧɨɜɤɢ ɪɟɝɢɨɧɚ. ɏɚɪɚɤɬɟɪɧɵɦɢ
ɨɬɥɢɱɢɹɦɢ ɩɪɢɪɨɞɧɵɯ ɝɚɡɨɜ ɚɥɦɚɡɧɵɯ ɦɟɫɬɨɪɨɠɞɟ-
ɧɢɣ ɹɜɥɹɸɬɫɹ ɨɬɧɨɫɢɬɟɥɶɧɨ ɜɵɫɨɤɢɟ ɫɨɞɟɪɠɚɧɢɹ ɜɨ-
ɞɨɪɨɞɚ ɢ ɬɹɠɟɥɵɯ ɭɝɥɟɜɨɞɨɪɨɞɨɜ ɨɬ ɷɬɚɧɚ (ɋ2ɇ6) ɞɨ
ɝɟɤɫɚɧɚ (ɋ6ɇ14).

ɉɨɞɱɟɪɤɧɟɦ ɨɞɧɭ ɜɫɟɦ ɢɡɜɟɫɬɧɭɸ, ɧɨ ɜɚɠɧɭɸ
ɞɟɬɚɥɶ, ɫɨɝɥɚɫɧɨ ɤɨɬɨɪɨɣ ɨɛɪɚɡɭɸɬɫɹ ɢ ɧɚɯɨɞɹɬɫɹ ɜ
ɩɨɪɨɞɧɵɯ ɢ ɪɭɞɧɵɯ ɦɚɫɫɢɜɚɯ ɨɩɚɫɧɵɟ ɩɨ ɫɤɨɩɥɟɧɢɹɦ
ɝɚɡɨɧɚɫɵɳɟɧɧɵɟ ɡɨɧɵ. ɇɚ ɭɱɚɫɬɤɟ ɨɛɹɡɚɬɟɥɶɧɨ
ɞɨɥɠɧɵ ɩɪɢɫɭɬɫɬɜɨɜɚɬɶ ɞɜɚ ɫɨɫɬɚɜɥɹɸɳɢɯ ɫɬɪɭɤɬɭɪ-
ɧɵɯ ɷɥɟɦɟɧɬɚ. ɉɟɪɜɵɣ í  ɤɨɥɥɟɤɬɨɪ, ɩɪɟɞɫɬɚɜɥɟɧɧɵɣ
ɩɥɚɫɬɨɦ (ɩɨɪɨɜɵɦ, ɤɚɜɟɪɧɨɡɧɵɦ, ɬɪɟɳɢɧɧɵɦ), ɬɪɟ-
ɳɢɧɧɨɣ (ɪɚɡɪɵɜɧɨɣ) ɡɨɧɨɣ ɢɥɢ ɢɧɵɦ ɝɟɨɥɨɝɢɱɟɫɤɢɦ
ɨɛɪɚɡɨɜɚɧɢɟɦ (ɫɤɥɚɞɤɚ, ɤɭɩɨɥ, ɦɭɥɶɞɚ ɢ ɬɞ.). ȼɬɨɪɵɦ
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ɷɥɟɦɟɧɬɨɦ ɹɜɥɹɟɬɫɹ ɨɛɹɡɚɬɟɥɶɧɨɟ ɧɚɥɢɱɢɟ ɷɤɪɚɧɚ
ɧɟɩɪɨɧɢɰɚɟɦɨɣ ɢɥɢ ɫɥɚɛɨɩɪɨɧɢɰɚɟɦɨɣ ɩɨɪɨɞɵ). ȿɫ-
ɥɢ ɨɬɫɭɬɫɬɜɭɟɬ ɨɞɢɧ ɢɡ ɷɬɢɯ ɷɥɟɦɟɧɬɨɜ, ɬɨ ɨɩɚɫɧɵɯ
ɫɤɨɩɥɟɧɢɣ ɝɚɡɚ ɧɟ ɨɛɪɚɡɭɟɬɫɹ.

Ɇɢɝɪɚɰɢɹ ɫɜɨɛɨɞɧɨɝɨ ɝɚɡɚ ɜ ɬɪɟɳɢɧɧɨɩɨɪɨɜɨɦ
ɩɪɨɫɬɪɚɧɫɬɜɟ ɝɨɪɧɵɯ ɦɚɫɫɢɜɨɜ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɡɚ
ɫɱɟɬ ɩɪɨɰɟɫɫɨɜ ɞɢɮɮɭɡɢɢ ɢ ɮɢɥɶɬɪɚɰɢɢ. Ⱦɢɮɮɭɡɢɹ
ɩɪɨɢɫɯɨɞɢɬ ɩɨɞ ɞɟɣɫɬɜɢɟɦ ɷɧɟɪɝɢɢ ɩɟɪɟɦɟɳɟɧɢɹ ɦɨ-
ɥɟɤɭɥ, ɬɟɩɥɨɩɪɨɜɨɞɧɨɫɬɢ ɢ ɤɨɧɰɟɧɬɪɚɰɢɢ ɦɨɥɟɤɭɥ ɝɚ-
ɡɚ, ɚ ɮɢɥɶɬɪɚɰɢɹ í  ɩɨɞ ɞɟɣɫɬɜɢɟɦ ɝɪɚɞɢɟɧɬɚ ɞɚɜɥɟ-
ɧɢɹ. ɉɪɢ ɞɜɢɠɟɧɢɢ ɝɚɡɚ ɜ ɩɪɢɪɨɞɧɨɣ ɩɨɪɢɫɬɨɣ ɫɪɟɞɟ
ɜɨɡɧɢɤɚɸɬ ɩɨɥɹ ɦɢɤɪɨɧɚɩɪɹɠɟɧɢɣ. ɉɨɷɬɨɦɭ ɜ ɡɚɜɢ-
ɫɢɦɨɫɬɢ ɨɬ ɫɬɪɭɤɬɭɪɵ ɩɨɪɨɜɨɝɨ ɩɪɨɫɬɪɚɧɫɬɜɚ ɩɨɪɨɞ
ɪɚɡɥɢɱɚɸɬ ɪɚɡɧɵɟ ɪɟɠɢɦɵ ɦɚɫɫɨɩɟɪɟɧɨɫɚ ɝɚɡɚ
ɬɚɛɥ.1) [7]. ɉɪɢ ɪɟɲɟɧɢɢ ɡɚɞɚɱɢ ɞɟɝɚɡɚɰɢɢ ɜɫɤɪɵ-
ɜɚɟɦɨɝɨ ɦɚɫɫɢɜɚ ɜɚɠɧɨɟ ɡɧɚɱɟɧɢɟ ɢɦɟɟɬ ɪɚɡɞɟɥɶɧɚɹ
ɤɚɱɟɫɬɜɟɧɧɚɹ, ɚ ɜ ɞɚɥɶɧɟɣɲɟɦ ɢ ɤɨɥɢɱɟɫɬɜɟɧɧɚɹ
ɨɰɟɧɤɚ ɩɨɪɨɜɨɝɨ ɢ ɬɪɟɳɢɧɧɨɝɨ ɩɪɨɫɬɪɚɧɫɬɜɚ ɤɚɤ ɨɞ-
ɧɨɝɨ ɢɡ ɭɫɥɨɜɢɣ, ɨɩɪɟɞɟɥɹɸɳɟɝɨ ɮɢɥɶɬɪɚɰɢɸ ɫɜɨ-
ɛɨɞɧɵɯ ɜɡɪɵɜɨɨɩɚɫɧɵɯ ɝɚɡɨɜ. Ɉɱɟɜɢɞɧɨ, ɱɬɨ ɩɨɜɵ-
ɲɟɧɢɟ ɫɤɨɪɨɫɬɢ ɦɢɝɪɚɰɢɢ ɩɨ ɜɡɚɢɦɨɫɜɹɡɚɧɧɨɣ ɫɟɬɢ
ɩɨɪ ɢ ɬɪɟɳɢɧ ɦɚɫɫɢɜɚ ɫɥɟɞɭɟɬ ɢɫɤɚɬɶ ɜ ɫɨɜɟɪɲɟɧɫɬ-
ɜɨɜɚɧɢɢ ɫɩɨɫɨɛɨɜ ɢ ɫɪɟɞɫɬɜ ɭɜɟɥɢɱɟɧɢɹ ɝɚɡɨɩɪɨɧɢ-
ɰɚɟɦɨɫɬɢ ɩɨɪɨɞ.

ȼɵɩɨɥɧɟɧɧɵɦɢ ɪɚɧɟɟ ɢɫɫɥɟɞɨɜɚɧɢɹɦɢ ɩɨ
ɪɚɣɨɧɭ ɭɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ ɜ ɫɨɫɬɚɜɟ ɝɚɡɨɜ ɨɬɦɟɱɚɟɬɫɹ
ɦɟɬɚɧ, ɬɹɠɟɥɵɟ ɭɝɥɟɜɨɞɨɪɨɞɵ (ɷɬɚɧ, ɩɪɨɩɚɧ, ɛɭɬɚɧ,
ɩɟɧɬɚɧ, ɝɟɤɫɚɧ), ɜɨɞɨɪɨɞ, ɚɡɨɬ, ɭɝɥɟɤɢɫɥɵɣ ɝɚɡ, ɝɟɥɢɣ,
ɚɪɝɨɧ, ɧɟɩɪɟɞɟɥɶɧɵɟ ɍȼȽ ɷɬɢɥɟɧ, ɩɪɨɩɢɥɟɧ, ɛɭɬɢ-
ɥɟɧ) [1, 5 ɢ ɞɪ.]. Ɉɫɧɨɜɭ ɩɪɢɪɨɞɧɨɣ ɝɚɡɨɜɨɣ ɫɦɟɫɢ ɫɨ-
ɫɬɚɜɥɹɸɬ ɚɡɨɬ, ɦɟɬɚɧ ɢ ɟɝɨ ɝɨɦɨɥɨɝɢ, ɜɨɞɨɪɨɞ, ɭɝɥɟ-
ɤɢɫɥɵɣ ɝɚɡ (ɬɚɛɥ. 2). Ɋɚɫɩɪɟɞɟɥɟɧɢɟ ɝɚɡɨɜ ɜɨ ɜɦɟ-
ɳɚɸɳɢɯ ɨɫɚɞɨɱɧɵɯ ɩɨɪɨɞɚɯ ɢ ɜ ɤɢɦɛɟɪɥɢɬɨɜɵɯ ɬɪɭɛ-
ɤɚɯ ɧɨɫɢɬ ɫɥɨɠɧɵɣ ɯɚɪɚɤɬɟɪ. ɋɨɫɬɚɜ, ɦɚɫɲɬɚɛɵ ɢ ɢɧ-
ɬɟɧɫɢɜɧɨɫɬɶ ɝɚɡɨɩɪɨɹɜɥɟɧɢɣ ɡɚɜɢɫɹɬ, ɜ ɩɟɪɜɭɸ ɨɱɟ-

ɪɟɞɶ, ɨɬ ɜɟɳɟɫɬɜɟɧɧɨɝɨ ɫɨɫɬɚɜɚ ɩɨɪɨɞ, ɫɬɪɭɤɬɭɪɧɨ-
ɬɟɤɬɨɧɢɱɟɫɤɨɣ ɨɛɫɬɚɧɨɜɤɢ ɜɛɥɢɡɢ ɦɟɫɬɨɪɨɠɞɟɧɢɹ ɢ ɜ
ɬɨɣ ɢɥɢ ɢɧɨɣ ɟɝɨ ɱɚɫɬɢ, ɚ ɬɚɤɠɟ ɨɬ ɞɪɭɝɢɯ ɝɟɨɥɨɝɢɱɟ-
ɫɤɢɯ ɩɨɤɚɡɚɬɟɥɟɣ.

Ɍɚɛɥɢɰɚ 1

ɏɚɪɚɤɬɟɪ ɞɜɢɠɟɧɢɹ ɝɚɡɚ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ
ɫɬɪɭɤɬɭɪɵ ɩɭɫɬɨɬɧɨɝɨ ɩɪɨɫɬɪɚɧɫɬɜɚ

ɉɭɫɬɨɬɵ
Ⱦɢɚɦɟɬɪ,

ɦɦ
ɏɚɪɚɤɬɟɪ ɞɜɢɠɟɧɢɹ ɝɚɡɚ

ɍɥɶɬɪɚɩɨɪɵ 0,003 Ⱥɞɫɨɪɛɰɢɹ, ɤɧɭɞɫɟɧɨɜɫɤɚɹ
ɞɢɮɮɭɡɢɹ

ɉɟɪɟɯɨɞɧɵɟ
ɩɨɪɵ

0,003í0,1 Ʉɚɩɢɥɥɹɪɧɚɹ ɤɨɧɞɟɧɫɚɰɢɹ,
ɤɧɭɞɫɟɧɨɜɫɤɚɹ ɞɢɮɮɭɡɢɹ

ɋɭɛɦɢɤɪɨɩɨɪɵ 0,1í1,0 ȼɹɡɤɨɟ ɬɟɱɟɧɢɟ, ɦɟɞɥɟɧɧɚɹ
ɥɚɦɢɧɚɪɧɚɹ ɮɢɥɶɬɪɚɰɢɹ

ɉɨɪɵ ɢ
ɬɪɟɳɢɧɵ

í200 ɂɧɬɟɧɫɢɜɧɚɹ ɥɚɦɢɧɚɪɧɚɹ
ɮɢɥɶɬɪɚɰɢɹ

ȼɢɞɢɦɵɟ
ɬɪɟɳɢɧɵ

200 ɋɦɟɲɚɧɧɚɹ (ɥɚɦɢɧɚɪɧɚɹ ɢ
ɬɭɪɛɭɥɟɧɬɧɚɹ) ɮɢɥɶɬɪɚɰɢɹ

ȼ ɪɭɞɧɵɯ ɬɟɥɚɯ ɫɩɨɧɬɚɧɧɵɟ ɜɵɞɟɥɟɧɢɹ ɝɨɪɸɱɢɯ
ɝɚɡɨɜ (ɍȼȽ,  ɇ2) ɩɪɢɭɪɨɱɟɧɵ, ɜ ɨɫɧɨɜɧɨɦ, ɤ ɡɨɧɚɦ
ɜɫɤɪɵɬɢɹ ɷɧɞɨɝɟɧɧɨɣ ɬɪɟɳɢɧɨɜɚɬɨɫɬɢ, ɧɚ ɤɨɧɬɚɤɬɚɯ
ɪɚɡɧɵɯ ɬɢɩɨɜ ɤɢɦɛɟɪɥɢɬɨɜ (ɮɚɡ ɜɧɟɞɪɟɧɢɹ ɦɚɝɦɚɬɢ-
ɱɟɫɤɨɝɨ ɜɟɳɟɫɬɜɚ) ɢ ɥɨɤɚɥɶɧɵɦ ɝɚɡɨɜɵɦ ɥɨɜɭɲɤɚɦ.
ɉɨɦɢɦɨ ɪɚɫɫɦɨɬɪɟɧɧɵɯ ɨɛɳɢɯ ɡɚɤɨɧɨɦɟɪɧɨɫɬɟɣ ɜɟ-
ɥɢɱɢɧɚ ɝɚɡɨɧɨɫɧɨɫɬɢ ɨɬɞɟɥɶɧɵɯ ɩɪɨɧɢɰɚɟɦɵɯ ɭɱɚɫɬ-
ɤɨɜ, ɩɪɢɥɟɝɚɸɳɢɯ ɤ ɪɭɞɧɵɦ ɬɟɥɚɦ, ɬɟɫɧɨ ɫɜɹɡɚɧɚ ɫ ɢɯ
ɬɟɤɬɨɧɢɱɟɫɤɨɣ ɧɚɪɭɲɟɧɧɨɫɬɶɸ, ɬɟ. ɜɨɡɦɨɠɧɨɫɬɶɸ ɦɢ-
ɝɪɚɰɢɢ ɮɥɸɢɞɨɜ ɢ ɜ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɢɡ ɝɥɭɛɢɧɧɵɯ
ɢɧɬɟɪɜɚɥɨɜ ɩɨɞɡɟɦɧɨɝɨ ɩɪɢɥɟɝɚɸɳɟɝɨ ɩɪɨɫɬɪɚɧɫɬɜɚ
ɢ ɜɵɯɨɞɨɦ ɝɚɡɚ ɩɨ ɬɪɟɳɢɧɧɵɦ ɡɨɧɚɦ ɜ ɰɟɧɬɪɟ ɞɟɩɪɟ-
ɫɢɢ, ɬɟ. ɜɧɭɬɪɢ ɤɚɪɶɟɪɧɨɝɨ ɩɨɥɹ.

Ɍɚɛɥɢɰɚ 2

ɋɨɫɬɚɜ ɢ ɫɨɫɬɨɹɧɢɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɵɯ ɝɚɡɨɜ ɜ ɪɚɣɨɧɟ ɬɪɭɛɤɢ ɍɞɚɱɧɨɣ [5]

ɇɚɡɜɚɧɢɟ ɬɨɥɳɢ (ɦɨɳɧɨɫɬɶ, ɦ)

ȼɟɪɯɧɹɹ ɱɚɫɬɶ

ɥɢɬɨɫɮɟɪɵ

əɪɭɫ (ɩɨ ɋɆ.

Ɏɨɬɢɟɜɭ [1971])
ȼɨɞɨɧɨɫɧɚɹ

ɋɨɫɬɨɹɧɢɟ ɪɚɫɩɪɨ-
ɫɬɪɚɧɟɧɧɵɯ ɝɚɡɨɜ

Ɍɢɩ ɝɚɡɨɜ ɩɨ ɫɨɫɬɚɜɭ

ȼɬɨɪɨɫɬɟɩɟɧɧɵɟ

ɤɨɦɩɨɧɟɧɬɵ

Ɇɟɪɡɥɵɯ ɩɨɪɨɞ (60–
250),

ɜɫɬɪɟɱɚɸɬɫɹ
ɨɯɥɚɠɞɟɧɧɵɟ

(5–10)

ȼɫɬɪɟɱɚɟɬɫɹ
ɦɟɠɦɟɪɡɥɨɬ-
ɧɚɹ (5–10)

ɋɜɨɛɨɞɧɵɣ,
ɫɨɪɛɢɪɨɜɚɧɧɵɣ,

ɝɚɡɨɝɢɞɪɚɬɵ

ɍɝɥɟɤɢɫɥɨ-
ɚɡɨɬɧɵɟ
CH4,H2S

Ɇɨɪɨɡɧɵɯ
ɩɨɪɨɞ

(10–50)
ɨɬɫɭɬɫɬɜɭɟɬ

ɋɜɨɛɨɞɧɵɣ,
ɝɚɡɨɝɢɞɪɚɬɵ,

ɫɨɪɛɢɪɨɜɚɧɧɵɣ

ɍɝɥɟɤɢɫɥɨ-
ɚɡɨɬɧɵɟ
CH4,H2S

Ɋɚɫɬɜɨɪɟɧɧɵɣ,
ɫɨɪɛɢɪɨɜɚɧɧɵɣ

Ⱥɡɨɬɧɨ-

ɭɝɥɟɜɨɞɨɪɨɞɧɵɟ

CO2,He, 7ɍ

ȼ
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ɤɟ
ɦ

ɛ
ɪ
ɢ
ɣ
ɫ
ɤɢ

ɣ

ɤɨ
ɦ

ɩ
ɥ
ɟ
ɤɫ

Ƚɚɡɨɝɢɞɪɚɬɵ,
ɫɨɪɛɢɪɨɜɚɧɧɵɣ

ɍɝɥɟɜɨɞɨɪɨɞɧɵɟ

Ɍɍ, ɋɈ2,ɇ2, ɇɟ

Ʉ
ɪ
ɢ
ɨ
ɥ
ɢ
ɬɨ

ɡɨ
ɧ
ɚ
 (

7
2
0
 –

 1
0
5
0
)

Ɉ
ɯ
ɥ
ɚ
ɠ
ɞ
ɟ
ɧ
ɧ
ɵ

ɯ
ɩ

ɨ
ɪ
ɨ
ɞ

(4
3
0
–
6
5
0
)

ɋ
ɪ
ɟ
ɞ
ɧ
ɟ

-

ɤɟ
ɦ
ɛ
ɪ
ɢ
ɣ
-

ɫɤ
ɢ
ɣ

ɤɨ
ɦ
ɩ
ɥ
ɟ
ɤɫ

Ɋɚɫɬɜɨɪɟɧɧɵɣ,
ɫɨɪɛɢɪɨɜɚɧɧɵɣ

ɍɝɥɟɜɨɞɨɪɨɞɧɵɟ

Ɍɍ, ɋɈ2, ɇ2, ɇɟ
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ɋɥɨɠɧɨɫɬɶ ɝɚɡɨɜɨɣ ɨɛɫɬɚɧɨɜɤɢ ɧɚ ɦɟɫɬɨɪɨɠɞɟ-
ɧɢɢ ɨɫɨɛɨ ɩɨɞɬɜɟɪɠɞɟɧɚ ɧɚ ɤɨɧɟɱɧɵɯ ɷɬɚɩɚɯ ɨɬɤɪɵ-
ɬɵɯ ɝɨɪɧɵɯ ɪɚɛɨɬ. Ɍɚɤ, ɩɪɢ ɛɭɪɟɧɢɢ ɡɚɨɬɤɨɫɬɧɵɯ
ɫɤɜɚɠɢɧ, ɫɤɜɚɠɢɧ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɨɣ ɢ ɞɟɬɚɥɶɧɨɣ ɪɚɡ-
ɜɟɞɤɢ ɧɚ ɭɱɚɫɬɤɚɯ, ɝɞɟ ɜɫɤɪɵɜɚɥɚɫɶ ɢɧɬɟɧɫɢɜɧɚɹ
ɬɪɟɳɢɧɨɜɚɬɨɫɬɶ ɩɨɪɨɞ, ɨɬɦɟɱɚɥɢɫɶ ɝɚɡɨɩɪɨɹɜɥɟɧɢɹ,
ɹɜɥɹɸɳɢɟɫɹ ɯɨɪɨɲɢɦ ɩɨɤɚɡɚɬɟɥɟɦ ɦɢɝɪɚɰɢɢ ɦɢɧɟ-
ɪɚɥɢɡɨɜɚɧɧɵɯ ɜɨɞ, ɝɚɡɨɜ, ɧɟɮɬɢ ɢɡ ɩɪɢɥɟɝɚɸɳɢɯ ɩɨɞ-
ɡɟɦɧɵɯ ɩɪɨɫɬɪɚɧɫɬɜ ɩɨ ɪɚɡɪɵɜɧɵɦ ɧɚɪɭɲɟɧɢɹɦ.
ɉɪɢɫɭɬɫɬɜɢɟ ɦɟɬɚɧɚ ɢ ɟɝɨ ɬɹɠɟɥɵɯ ɝɨɦɨɥɨɝɨɜ – ɪɟ-
ɡɭɥɶɬɚɬ ɦɢɝɪɚɰɢɢ ɝɚɡɨɜɵɯ ɤɨɦɩɨɧɟɧɬɨɜ ɫ ɝɥɭɛɨɤɢɯ ɝɨ-
ɪɢɡɨɧɬɨɜ ɨɫɚɞɨɱɧɨɝɨ ɱɟɯɥɚ, ɚ ɟɝɨ ɫɨɫɬɚɜ ɬɢɩɢɱɟɧ ɞɥɹ
ɝɚɡɨɜ ɞɪɟɜɧɢɯ ɩɥɚɬɮɨɪɦ. Ɇɢɝɪɚɰɢɹ ɭɝɥɟɜɨɞɨɪɨɞɨɜ ɜ
ɤɢɦɛɟɪɥɢɬɨɜɵɯ ɬɪɭɛɤɚɯ ɩɪɨɢɫɯɨɞɢɥɚ ɫɧɢɡɭ ɜɜɟɪɯ
ɮɢɥɶɬɪɚɰɢɨɧɧɵɦ ɫɩɨɫɨɛɨɦ ɩɨ ɦɢɤɪɨɬɪɟɳɢɧɚɦ ɜ ɩɨɪɨ-
ɞɚɯ ɢ ɡɨɧɚɦ ɬɟɤɬɨɧɢɱɟɫɤɢɯ ɧɚɪɭɲɟɧɢɣ (ɪɢɫ.1). ȼ ɞɚɧɧɨɦ
ɫɥɭɱɚɟ ɩɪɢ ɞɜɢɠɟɧɢɢ ɫɦɟɫɢ ɭɝɥɟɜɨɞɨɪɨɞɨɜ ɩɪɨɢɫɯɨɞɢɬ
ɩɪɨɰɟɫɫ ɯɪɨɦɚɬɨɝɪɚɮɢɱɟɫɤɨɣ ɞɢɮɮɟɪɟɧɰɢɚɰɢɢ, ɜ ɪɟ-
ɡɭɥɶɬɚɬɟ ɤɨɬɨɪɨɣ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɨɛɨɝɚɳɟɧɢɟ ɦɢɝɪɢ-
ɪɭɸɳɟɝɨ ɝɚɡɚ ɥɟɝɤɨɤɢɩɹɳɢɦɢ ɤɨɦɩɨɧɟɧɬɚɦɢ.

ɂɡɭɱɟɧɢɟ ɢɡɨɬɨɩɧɨɝɨ ɫɨɫɬɚɜɚ ɭɝɥɟɪɨɞɚ ɦɟɬɚɧɚ
ɞɚɟɬ ɜɨɡɦɨɠɧɨɫɬɶ ɩɪɨɫɥɟɞɢɬɶ ɡɚɤɨɧɨɦɟɪɧɨɫɬɢ ɟɝɨ
ɢɡɦɟɧɟɧɢɹ ɢ ɫɞɟɥɚɬɶ ɜɵɜɨɞɵ ɨɛ ɭɫɥɨɜɢɹɯ ɟɝɨ ɝɟɧɟ-
ɪɚɰɢɢ. ɂɡɨɬɨɩɧɵɣ ɫɨɫɬɚɜ ɭɝɥɟɪɨɞɚ ɦɟɬɚɧɚ (į
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ɋ)  ɜ

ɤɢɦɛɟɪɥɢɬɨɜɵɯ ɬɪɭɛɤɚɯ ɢ ɜɦɟɳɚɸɳɢɯ ɤɚɪɛɨɧɚɬɧɵɯ
ɩɨɪɨɞɚɯ ɜɚɪɶɢɪɭɟɬɫɹ ɨɬ -48,2 ɞɨ -20,7‰ [9]. Ʉɚɤ ɩɨɤɚ-
ɡɚɥɢ ɦɧɨɝɨɱɢɫɥɟɧɧɵɟ ɢɫɫɥɟɞɨɜɚɧɢɹ, ɤɨɧɬɪɚɫɬɧɨɫɬɶ
ɤɢɧɟɬɢɱɟɫɤɨɝɨ ɢɡɨɬɨɩɧɨɝɨ ɷɮɮɟɤɬɚ ɢ ɟɝɨ ɡɚɜɢɫɢɦɨɫɬɶ
ɨɬ ɬɟɦɩɟɪɚɬɭɪɵ ɡɧɚɱɢɬɟɥɶɧɨ ɫɦɚɡɚɧɵ ɢ ɩɪɨɫɥɟɠɢɜɚ-
ɟɬɫɹ ɥɢɲɶ ɨɛɳɚɹ ɬɟɧɞɟɧɰɢɹ ɜ ɭɬɹɠɟɥɟɧɢɢ ɢɡɨɬɨɩɧɨɝɨ
ɫɨɫɬɚɜɚ ɭɝɥɟɪɨɞɚ ɦɟɬɚɧɚ ɫ ɝɥɭɛɢɧɨɣ. Ⱥɧɚɥɢɡ ɩɨɥɭ-
ɱɟɧɧɵɯ ɞɚɧɧɵɯ ɢɡɨɬɨɩɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ ɩɨɤɚɡɵɜɚɟɬ,
ɱɬɨ ɫɪɟɞɢ ɜɫɟɯ ɢɫɫɥɟɞɨɜɚɧɧɵɯ ɝɚɡɨɜ əɤɭɬɫɤɨɣ ɚɥɦɚ-
ɡɨɧɨɫɧɨɣ ɩɪɨɜɢɧɰɢɢ [1, 3 ɢ ɞɪ.] ɜɵɞɟɥɹɸɬɫɹ ɞɜɟ ɝɪɭɩ-
ɩɵ. ɉɟɪɜɚɹ – ɝɪɭɩɩɚ ɬɟɪɦɨɤɚɬɚɥɢɬɢɱɟɫɤɨɣ ɝɟɧɟɪɚɰɢɢ
ɭɝɥɟɜɨɞɨɪɨɞɨɜ, ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɢɧɬɟɪɜɚɥɭ ɡɧɚɱɟɧɢɣ
į
13
ɋ ɨɬ -48,2 ɞɨ -35,2‰. Ƚɚɡɵ ɜɬɨɪɨɣ ɝɪɭɩɩɵ ɨɬɥɢɱɚɸɬ-

ɫɹ ɛɨɥɟɟ ɜɵɫɨɤɢɦ ɫɨɞɟɪɠɚɧɢɟɦ ɬɹɠɟɥɨɝɨ ɢɡɨɬɨɩɚ ɭɝɥɟ-
ɪɨɞɚ (į

13
ɋ) ɜ ɦɟɬɚɧɟ ɨɬ -33,9 ɞɨ -20,7‰. ɉɪɢ ɷɬɨɦ, ɨɛɴ-

ɟɦ ɩɪɨɛ ɜɬɨɪɨɣ ɝɪɭɩɩɵ ɫɨɫɬɚɜɥɹɟɬ 66,7% ɜɫɟɝɨ ɨɛɴɟ-
ɦɚ ɨɩɪɨɛɨɜɚɧɢɣ ɧɚ ɢɡɨɬɨɩɢɸ. Ɉɱɟɜɢɞɧɨ, ɱɬɨ ɦɟɬɚɧ
ɜɬɨɪɨɣ ɝɪɭɩɩɵ ɨɛɪɚɡɨɜɚɥɫɹ ɧɚ ɝɥɭɛɢɧɚɯ ɛɨɥɟɟ 10 ɤɦ,
ɨɬɜɟɱɚɸɳɢɯ ɢɧɬɟɪɜɚɥɚɦ ɜɵɫɨɤɢɯ ɬɟɦɩɟɪɚɬɭɪ, ɬɟ.
ɨɛɥɚɫɬɢ ɝɥɭɛɨɤɨɝɨ ɫɢɧɬɟɡɚ ɦɟɬɚɧɚ.

ɂɫɬɨɱɧɢɤɨɦ CH4  ɩɟɪɜɨɣ ɝɪɭɩɩɵ ɹɜɥɹɟɬɫɹ ɡɨɧɚ
ɤɚɬɚɥɢɬɢɱɟɫɤɨɣ ɝɟɧɟɪɚɰɢɢ ɭɝɥɟɜɨɞɨɪɨɞɨɜ (ɝɥɭɛɢɧɵ
2,5–3,0 ɤɦ), ɜ ɤɨɬɨɪɨɣ ɢɡɨɬɨɩɧɵɣ ɫɨɫɬɚɜ ɝɚɡɚ ɨɬɪɚɠɚ-
ɟɬ ɫɭɦɦɚɪɧɵɣ ɷɮɮɟɤɬ ɤɚɬɚɥɢɬɢɱɟɫɤɨɣ ɡɨɧɵ ɢ ɝɥɭɛɢɧ-
ɧɨɝɨ ɫɢɧɬɟɡɚ. ȼ ɷɬɨɣ ɠɟ ɡɨɧɟ ɩɪɨɢɫɯɨɞɢɬ ɨɛɪɚɡɨɜɚɧɢɟ
ɢ ɬɹɠɟɥɵɯ ɭɝɥɟɜɨɞɨɪɨɞɨɜ, į
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ɋ ɤɨɬɨɪɵɯ ɫɨɫɬɚɜɥɹɟɬ

40,0±0,2‰.
ɋɥɟɞɭɟɬ ɩɨɞɱɟɪɤɧɭɬɶ, ɱɬɨ ɱɟɦ ɜɵɲɟ ɢɡɨɬɨɩɧɵɣ

ɩɨɤɚɡɚɬɟɥɶ ɭɝɥɟɪɨɞɚ, ɬɟɦ ɛɨɥɶɲɟ ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɜɟɪ-
ɬɢɤɚɥɶɧɨɣ ɦɢɝɪɚɰɢɢ ɭɝɥɟɜɨɞɨɪɨɞɨɜ (ɜ ɩɟɪɜɭɸ ɨɱɟ-
ɪɟɞɶ ɦɟɬɚɧɚ) ɞɥɹ ɪɟɝɢɨɧɚ. ɗɬɨ ɟɳɟ ɨɞɧɨ ɭɛɟɞɢɬɟɥɶ-
ɧɨɟ ɞɨɤɚɡɚɬɟɥɶɫɬɜɨ, ɱɬɨ ɤɢɦɛɟɪɥɢɬɨɜɵɟ ɬɪɭɛɤɢ ɹɜ-
ɥɹɸɬɫɹ ɫɜɨɟɨɛɪɚɡɧɵɦ ɝɢɞɪɨɝɟɨɥɨɝɢɱɟɫɤɢɦ «ɨɤɧɨɦ»
ɞɥɹ ɝɢɞɪɚɜɥɢɱɟɫɤɨɣ ɫɜɹɡɢ ɦɟɠɞɭ ɪɚɡɥɢɱɧɵɦɢ ɢɧɬɟɪ-
ɜɚɥɚɦɢ ɩɨɪɨɞ ɨɫɚɞɨɱɧɨɝɨ ɱɟɯɥɚ. ȿɫɥɢ ɫɪɚɜɧɢɬɶ ɨɬ-
ɞɟɥɶɧɨ ɢɡɨɬɨɩɧɵɟ ɩɨɤɚɡɚɬɟɥɢ ɝɚɡɨɜ ɚɥɦɚɡɧɵɯ ɦɟɫɬɨ-
ɪɨɠɞɟɧɢɣ ɩɪɨɜɢɧɰɢɢ, ɬɨ ɦɨɠɧɨ ɡɚɦɟɬɢɬɶ, ɱɬɨ ɢɧɬɟɧ-
ɫɢɜɧɨɫɬɶ ɦɢɝɪɚɰɢɨɧɧɵɯ ɩɪɨɰɟɫɫɨɜ ɜ ɪɚɡɪɟɡɟ Ⱦɚɥɞɵ-
ɧɨȺɥɚɤɢɬɫɤɨɝɨ ɪɚɣɨɧɚ ɡɧɚɱɢɬɟɥɶɧɨ ɜɵɲɟ, ɧɟɠɟɥɢ

ɱɟɦ ɜ ɆɚɥɨȻɨɬɭɨɛɢɧɫɤɨɦ ɚɥɦɚɡɨɧɨɫɧɨɦ ɪɚɣɨɧɟ.
Ⱥɡɨɬ ɹɜɥɹɟɬɫɹ ɩɨɫɬɨɹɧɧɵɦ ɤɨɦɩɨɧɟɧɬɨɦ ɝɚɡɨɜɨɣ

ɫɦɟɫɢ ɫ ɫɨɞɟɪɠɚɧɢɹɦɢ ɞɨ 90–99% (ɚɛɫ). ɋɱɢɬɚɥɨɫɶ,
ɱɬɨ ɨɫɧɨɜɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɚɡɨɬɚ ɢɦɟɟɬ ɜɨɡɞɭɲɧɨɟ
ɩɪɨɢɫɯɨɠɞɟɧɢɟ. Ⱦɟɣɫɬɜɢɬɟɥɶɧɨ, ɱɚɫɬɶ ɚɡɨɬɚ ɩɨɩɚɥɚ ɜ
ɜɟɪɯɧɸɸ ɱɚɫɬɶ ɡɟɦɧɨɣ ɤɨɪɵ ɞɨ ɩɟɪɢɨɞɨɜ ɩɨɯɨɥɨɞɚ-
ɧɢɣ ɱɟɪɟɡ ɩɨɞɡɟɦɧɵɟ ɜɨɞɵ ɡɨɧ ɢɧɬɟɧɫɢɜɧɨɝɨ ɜɨɞɨɨɛ-
ɦɟɧɚ. ɉɨɫɥɟɞɭɸɳɢɟ ɩɨɜɬɨɪɹɸɳɢɟɫɹ ɩɟɪɢɨɞɵ ɩɨɧɢ-
ɠɟɧɢɣ ɬɟɦɩɟɪɚɬɭɪ ɫɩɨɫɨɛɫɬɜɨɜɚɥɢ ɤɨɧɫɟɪɜɚɰɢɢ ɱɚɫɬɢ
ɝɚɡɨɜ ɜ ɜɟɪɯɧɢɯ ɷɬɚɠɚɯ ɤɪɢɨɥɢɬɨɡɨɧɵ. ȼ ɬɨ ɠɟ ɜɪɟɦɹ
ɫɭɳɟɫɬɜɭɸɬ ɞɚɧɧɵɟ ɨ ɬɨɦ, ɱɬɨ ɚɡɨɬ, ɫɨɞɟɪɠɚɳɢɣɫɹ ɜ
ɡɚɤɪɵɬɵɯ ɩɨɪɚɯ ɢ ɩɨɥɨɫɬɹɯ ɢɡɜɟɪɠɟɧɧɵɯ ɩɨɪɨɞ, ɫɢɧ-
ɝɟɧɟɬɢɱɟɧ ɢ ɢɦɟɟɬ ɝɥɭɛɢɧɧɵɣ ɝɟɧɟɡɢɫ. ɉɨ ɞɚɧɧɵɦ
ɄɄɆɚɤɚɪɨɜɚ [1969], ɚɡɨɬ, ɫɨɞɟɪɠɚɳɢɣɫɹ ɜ ɝɚɡɚɯ
ɬɪɭɛɤɢ ɍɞɚɱɧɨɣ, ɧɚ 93% ɩɨ ɚɪɝɨɧɚɡɨɬɧɨɦɭ ɤɨɷɮɮɢ-
ɰɢɟɧɬɭ «ɛɟɡɜɨɡɞɭɲɧɵɣ» [5]. ɗɬɨ ɩɨɡɜɨɥɢɥɨ ɭɜɹɡɚɬɶ
ɟɝɨ ɨɛɪɚɡɨɜɚɧɢɟ ɫ ɪɚɡɪɭɲɟɧɢɟɦ ɚɡɨɬɫɨɞɟɪɠɚɳɢɯ
ɤɨɦɩɨɧɟɧɬɨɜ ɧɟɮɬɢ ɜ ɝɢɩɟɪɝɟɧɧɨɣ ɡɨɧɟ.

ɂɡɭɱɟɧɢɟ ɩɪɢɪɨɞɧɨɣ ɝɚɡɨɧɨɫɧɨɫɬɢ ɚɥɦɚɡɨɧɨɫ-
ɧɵɯ ɬɪɭɛɨɤ Ɂɚɩɚɞɧɨɣ əɤɭɬɢɢ ɩɨɤɚɡɚɥɨ, ɱɬɨ ɜ ɫɨɫɬɚɜɟ
ɤɨɦɩɨɧɟɧɬɨɜ ɝɚɡɨɜɨɣ ɫɦɟɫɢ ɜɫɟɯ ɮɨɪɦ ɧɚɯɨɠɞɟɧɢɹ
ɩɪɢɫɭɬɫɬɜɭɟɬ ɩɨɫɬɨɹɧɧɨ ɧɟɡɧɚɱɢɬɟɥɶɧɨɟ ɤɨɥɢɱɟɫɬɜɨ
ɜɨɞɨɪɨɞɚ. ȼ ɤɢɦɛɟɪɥɢɬɚɯ ɜɵɞɟɥɹɟɬɫɹ ɞɜɟ ɟɝɨ ɝɟɧɟ-
ɪɚɰɢɢ – ɷɩɢɝɟɧɟɬɢɱɟɫɤɚɹ ɢ ɫɢɧɝɟɧɟɬɢɱɟɫɤɚɹ. Ɉɛɪɚɡɨ-
ɜɚɧɢɟ ɜɨɞɨɪɨɞɚ ɧɚ ɛɨɥɶɲɢɯ ɝɥɭɛɢɧɚɯ ɢɥɢ ɜ ɦɚɝɦɚɬɢ-
ɱɟɫɤɢɯ ɨɱɚɝɚɯ ɨɛɭɫɥɨɜɥɟɧɨ ɪɚɡɥɢɱɧɵɦɢ ɪɟɚɤɰɢɹɦɢ, ɜ
ɤɨɬɨɪɵɯ ɧɚɢɛɨɥɶɲɟɟ ɡɧɚɱɟɧɢɟ ɨɬɜɨɞɢɬɫɹ ɜɨɞɟ, ɜɵ-
ɫɬɭɩɚɸɳɟɣ ɜ ɪɨɥɢ ɞɨɧɨɪɚ. ɉɪɢ ɨɤɢɫɥɟɧɢɢ ɡɚɤɢɫɧɨɝɨ
ɠɟɥɟɡɚ, ɭɝɥɟɪɨɞɚ, ɨɤɢɫɢ ɭɝɥɟɪɨɞɚ ɢɥɢ ɭɝɥɟɜɨɞɨɪɨɞɨɜ
ɩɪɨɢɫɯɨɞɢɬ ɜɨɫɫɬɚɧɨɜɥɟɧɢɟ ɜɨɞɨɪɨɞɚ. Ɉɛɪɚɡɨɜɚɧɢɟ
ɫɜɨɛɨɞɧɨɝɨ ɢ ɪɚɫɬɜɨɪɟɧɧɨɝɨ ɜɨɞɨɪɨɞɚ ɬɚɤɠɟ ɫɜɹɡɵ-
ɜɚɟɬɫɹ ɫ ɜɨɡɞɟɣɫɬɜɢɟɦ ɦɚɝɦɚɬɢɱɟɫɤɨɝɨ ɪɚɫɩɥɚɜɚ ɧɚ
ɨɪɝɚɧɢɱɟɫɤɨɟ ɜɟɳɟɫɬɜɨ (Ɉȼ) ɨɫɚɞɨɱɧɵɯ ɬɨɥɳ ɱɟɯɥɚ,
ɷɥɟɤɬɪɨɯɢɦɢɱɟɫɤɢɦɢ ɪɟɚɤɰɢɹɦɢ ɢɥɢ ɛɚɤɬɟɪɢɚɥɶɧɵɦ
ɛɪɨɠɟɧɢɟɦ ɧɟɮɬɢ.

ȼɧɭɬɪɢ ɢ ɜɛɥɢɡɢ ɪɭɞɧɵɯ ɬɟɥ ɪɚɡɧɵɟ ɮɨɪɦɵ ɧɚ-
ɯɨɠɞɟɧɢɹ ɜɨɞɨɪɨɞɚ ɫɨɩɪɹɠɟɧɵ ɫɨ ɡɧɚɱɢɬɟɥɶɧɵɦɢ
ɢɡɦɟɧɟɧɢɹɦɢ ɤɢɦɛɟɪɥɢɬɚ ɜ ɩɪɨɰɟɫɫɟ ɤɚɪɛɨɧɚɬɢɡɚɰɢɢ
ɢ ɫɟɪɩɟɧɬɢɧɢɡɚɰɢɢ. Ⱦɚɧɧɨɟ ɝɟɧɟɬɢɱɟɫɤɨɟ ɩɪɟɞɫɬɚɜ-
ɥɟɧɢɟ ɨɛ ɷɬɨɦ ɤɨɦɩɨɧɟɧɬɟ ɜɩɨɥɧɟ ɭɜɹɡɵɜɚɟɬɫɹ ɫ
ɜɪɟɦɟɧɧɨɣ ɷɬɚɩɧɨɫɬɶɸ ɜɧɟɞɪɟɧɢɹ ɤɢɦɛɟɪɥɢɬɨɜɵɯ
ɪɚɫɩɥɚɜɨɜ, ɜ ɱɚɫɬɧɨɫɬɢ, ɩɨ ɬɪɭɛɤɟ ɍɞɚɱɧɨɣ-
ȼɨɫɬɨɱɧɨɣ. Ɂɞɟɫɶ ɭɪɚɝɚɧɧɵɟ ɫɨɞɟɪɠɚɧɢɹ ɜɨɞɨɪɨɞɚ
ɛɵɥɢ ɩɪɢɭɪɨɱɟɧɵ ɤ ɩɨɫɥɟɞɧɟɣ ɮɚɡɟ ɜɧɟɞɪɟɧɢɹ ɤɢɦ-
ɛɟɪɥɢɬɨɜ, ɤɨɬɨɪɨɣ ɫɜɨɣɫɬɜɟɧɧɵ ɧɟɫɟɪɩɟɧɬɢɧɢɡɢɪɨ-
ɜɚɧɧɵɟ ɪɚɡɧɨɫɬɢ ɩɨɪɨɞ ɫ ɧɚɬɪɨɜɵɦɢ ɤɚɪɛɨɧɚɬɚɦɢ
ɩɨɡɞɧɟɣ ɝɢɞɪɨɬɟɪɦɚɥɶɧɨɦɟɬɚɫɨɦɚɬɢɱɟɫɤɨɣ ɫɬɚɞɢɢ
ɫɬɚɧɨɜɥɟɧɢɹ [4, 8]. ɋɨɪɛɢɪɨɜɚɧɧɵɟ (ɤɢɦɛɟɪɥɢɬɨɜ) ɢ
ɫɜɨɛɨɞɧɵɟ ɝɚɡɨɜɵɟ ɫɤɨɩɥɟɧɢɹ ɜ ɡɚɦɤɧɭɬɵɯ ɤɨɥɥɟɤɬɨ-
ɪɚɯ ɷɬɨɣ ɱɚɫɬɢ ɪɭɞɧɨɝɨ ɬɟɥɚ ɫ ɧɟɢɡɦɟɧɟɧɧɵɦ ɨɥɢɜɢ-
ɧɨɦ ɦɨɠɧɨ ɪɚɫɫɦɚɬɪɢɜɚɬɶ ɤɚɤ ɫɢɧɝɟɧɟɬɢɱɧɵɟ, ɬɟ. ɨɛ-
ɪɚɡɨɜɚɧɧɵɟ ɫɨɜɦɟɫɬɧɨ ɫ ɞɥɢɬɟɥɶɧɵɦ ɷɬɚɩɨɦ ɮɨɪɦɢ-
ɪɨɜɚɧɢɹ ɬɪɭɛɨɤ ɜ ɩɪɨɰɟɫɫɟ ɦɧɨɝɨɮɚɡɧɨɝɨ ɜɧɟɞɪɟɧɢɹ
ɤɢɦɛɟɪɥɢɬɨɜɨɝɨ ɪɚɫɩɥɚɜɚ ɧɚ ɦɟɫɬɨɪɨɠɞɟɧɢɢ. ɂɡɨ-
ɬɨɩɧɵɣ ɫɨɫɬɚɜ ɭɝɥɟɪɨɞɚ ɦɟɬɚɧɚ ɫɩɨɧɬɚɧɧɨɝɨ ɜɵɞɟɥɟ-
ɧɢɹ ɢɡ ɷɬɨɣ ɱɚɫɬɢ ɬɪɭɛɤɢ ɤɨɥɟɛɚɥɫɹ ɨɬ -2,04 ɞɨ
-2,44‰, ɱɬɨ ɫɜɢɞɟɬɟɥɶɫɬɜɭɟɬ ɨɛ ɟɝɨ ɷɧɞɨɝɟɧɧɨɣ ɩɪɢ-
ɪɨɞɟ ɢ «ɤɨɧɫɟɪɜɚɰɢɢ» ɥɟɬɭɱɢɯ ɤɨɦɩɨɧɟɧɬɨɜ ɜ ɤɢɦ-
ɛɟɪɥɢɬɟ. ɉɪɢ ɪɚɫɫɦɨɬɪɟɧɢɢ ɫɨɫɬɚɜɚ ɝɚɡɚ ɜ ɫɟɪɩɟɧɬɢ-
ɧɢɡɢɪɨɜɚɧɧɵɯ ɤɢɦɛɟɪɥɢɬɚɯ ɦɨɠɧɨ ɨɬɦɟɬɢɬɶ ɫɨɜɟɪ-
ɲɟɧɧɨ ɢɧɭɸ ɤɚɪɬɢɧɭ. ȼ ɩɨɪɨɞɚɯ ɬɪɭɛɤɢ ɍɞɚɱɧɨɣ-
Ɂɚɩɚɞɧɨɣ ɞɨ ɝɥɭɛɢɧɵ 750 ɦ ɫɨɞɟɪɠɚɧɢɟ ɜɨɞɨɪɨɞɚ ɧɟ
ɩɪɟɜɵɲɚɟɬ 0,15% ɢ ɬɨɥɶɤɨ ɧɢɠɟ ɩɨɜɵɲɚɥɨɫɶ ɜ ɨɬ-
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ɞɟɥɶɧɵɯ ɩɪɨɛɚɯ ɞɨ 0,86%. ɗɬɢ ɞɚɧɧɵɟ ɭɤɚɡɵɜɚɸɬ ɧɚ
ɢɧɬɟɧɫɢɜɧɵɣ ɦɚɫɫɨɩɟɪɟɧɨɫ, ɩɪɟɨɛɪɚɡɨɜɚɧɢɟ ɦɢɧɟ-
ɪɚɥɶɧɨɝɨ ɜɟɳɟɫɬɜɚ ɤɢɦɛɟɪɥɢɬɨɜ ɫ ɜɵɧɨɫɨɦ ɭɝɥɟɜɨ-
ɞɨɪɨɞɨɜ ɜ ɜɟɪɯɧɢɟ ɱɚɫɬɢ ɪɚɡɪɟɡɚ ɢ ɞɟɝɚɡɚɰɢɸ ɝɨɪɧɨ-
ɝɨ ɦɚɫɫɢɜɚ.

ɉɪɨɝɧɨɡɢɪɨɜɚɧɢɟ ɝɚɡɨɧɚɫɵɳɟɧɧɵɯ ɡɨɧ ɩɪɢ
ɫɬɪɨɢɬɟɥɶɫɬɜɟ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɩɨɞɡɟɦɧɨɝɨ ɪɭɞɧɢɤɚ
©ɍɞɚɱɧɵɣ» ɹɜɥɹɟɬɫɹ ɜɚɠɧɨɣ ɡɚɞɚɱɟɣ ɫ ɩɨɡɢɰɢɢ ɨɛɟɫ-
ɩɟɱɟɧɢɹ ɛɟɡɨɩɚɫɧɨɫɬɢ ɜɟɞɟɧɢɹ ɝɨɪɧɵɯ ɪɚɛɨɬ. ɋɥɟɞɭ-
ɟɬ ɹɫɧɨ ɩɨɧɢɦɚɬɶ, ɱɬɨ ɧɟɥɶɡɹ ɫɪɚɜɧɢɜɚɬɶ ɝɚɡɨɨɩɚɫ-
ɧɨɫɬɶ ɧɚ ɪɭɞɧɵɯ ɢ ɭɝɨɥɶɧɵɯ ɦɟɫɬɨɪɨɠɞɟɧɢɹɯ, ɝɞɟ ɝɚ-
ɡɨɨɛɢɥɶɧɨɫɬɶ ɪɚɡɪɚɛɚɬɵɜɚɟɦɵɯ ɭɝɨɥɶɧɵɯ ɩɥɚɫɬɨɜ ɧɚ
ɩɨɪɹɞɤɢ ɜɵɲɟ, ɩɪɢ ɷɬɨɦ ɩɨɜɫɟɦɟɫɬɧɨ ɨɬɦɟɱɚɸɬɫɹ ɝɚ-
ɡɨɞɢɧɚɦɢɱɟɫɤɢɟ ɹɜɥɟɧɢɹ ɜ ɞɨɛɵɱɧɵɯ ɡɚɛɨɹɯ. Ɉɰɟɧɤɚ
ɝɚɡɨɧɨɫɧɨɫɬɢ ɪɚɡɪɚɛɚɬɵɜɚɟɦɵɯ ɩɨɪɨɞɧɵɯ ɢ ɪɭɞɧɵɯ
ɦɚɫɫɢɜɨɜ ɧɚ ɦɟɫɬɨɪɨɠɞɟɧɢɢ ɞɨɥɠɧɚ ɨɫɭɳɟɫɬɜɥɹɬɶɫɹ ɜ
ɧɟɫɤɨɥɶɤɨ ɷɬɚɩɨɜ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɤɨɦɩɥɟɤɫɚ ɜɫɟɯ
ɞɚɧɧɵɯ ɞɥɹ ɞɨɥɝɨɫɪɨɱɧɨɝɨ (ɪɟɝɢɨɧɚɥɶɧɨɝɨ) ɢ ɤɪɚɬɤɨ-
ɫɪɨɱɧɨɝɨ (ɥɨɤɚɥɶɧɨɝɨ) ɩɪɨɝɧɨɡɚ. ɉɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ
ɞɨɥɝɨɫɪɨɱɧɨɝɨ ɩɪɨɝɧɨɡɚ ɞɨɥɠɧɚ ɨɰɟɧɢɜɚɬɶɫɹ ɩɟɪɢɨɞɨɦ
í5 ɥɟɬ, ɚ ɤɪɚɬɤɨɫɪɨɱɧɨɝɨ í ɨɬ ɫɭɬɨɤ ɞɨ ɩɟɪɜɵɯ ɦɟɫɹɰɟɜ.

Ɉɛɳɢɟ ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɨ ɝɟɨɥɨɝɢɱɟɫɤɨɦ ɫɬɪɨɟ-
ɧɢɢ, ɫɬɪɭɤɬɭɪɟ ɢ ɝɟɧɟɡɢɫɟ ɤɢɦɛɟɪɥɢɬɨɜɵɯ ɬɟɥ, ɞɚɧɧɵɟ
ɨ ɮɢɥɶɬɪɚɰɢɨɧɧɵɯ ɩɨɤɚɡɚɬɟɥɹɯ ɜɦɟɳɚɸɳɢɯ ɩɨɪɨɞ ɢ
ɤɢɦɛɟɪɥɢɬɨɜ ɪɚɡɧɵɯ ɚɥɦɚɡɧɵɯ ɦɟɫɬɨɪɨɠɞɟɧɢɣ əɤɭ-
ɬɢɢ ɝɨɜɨɪɹɬ ɨ ɬɨɦ, ɱɬɨ «ɬɪɭɛɤɢ ɜɡɪɵɜɚ» ɢ ɧɚɪɭɲɟɧɧɵɟ
ɪɚɡɪɵɜɧɵɦɢ ɞɢɫɥɨɤɚɰɢɹɦɢ ɩɪɢɥɟɝɚɸɳɢɟ ɛɥɨɤɢ ɨɫɚ-
ɞɨɱɧɨɝɨ ɱɟɯɥɚ ɦɨɝɭɬ ɹɜɥɹɬɶɫɹ ɫɜɨɟɨɛɪɚɡɧɵɦɢ «ɝɢɞ-
ɪɚɜɥɢɱɟɫɤɢɦɢ ɨɤɧɚɦɢ» ɜ ɩɨɞɡɟɦɧɨɣ ɝɢɞɪɨɫɮɟɪɟ, ɩɨ
ɤɨɬɨɪɵɦ ɦɢɝɪɢɪɭɸɬ ɩɨɞɡɟɦɧɵɟ ɮɥɸɢɞɵ ɢɡ ɝɥɭɛɨɤɢɯ
ɝɨɪɢɡɨɧɬɨɜ ɢ ɩɪɢɥɟɝɚɸɳɢɯ ɨɛɥɚɫɬɟɣ. Ʉ ɩɪɢɦɟɪɭ, ɩɪɢ
ɜɫɤɪɵɬɢɢ ɤɢɦɛɟɪɥɢɬɨɤɨɧɬɪɨɥɢɪɭɸɳɟɣ ɬɟɤɬɨɧɢɱɟɫɤɨɣ
ɡɨɧɵ ɜ ɦɟɠɬɪɭɛɧɨɦ ɩɪɨɫɬɪɚɧɫɬɜɟ ɧɚ ɝɨɪɢɡɨɧɬɟ
-380 ɚɛɫ. ɦ ɜɨ ɜɪɟɦɹ ɩɪɨɯɨɞɤɢ ȼȼɄ ɮɢɤɫɢɪɭɟɦɵɟ ɜɨ-
ɞɨɩɪɢɬɨɤɢ ɞɨɫɬɢɝɚɥɢ 80 ɦ
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ɱɚɫ, ɱɬɨ ɫɜɢɞɟɬɟɥɶɫɬɜɭɟɬ ɨ

ɩɪɹɦɨɣ ɫɜɹɡɢ ɦɟɠɞɭ ɧɢɠɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɵɦ ɧɚɢɛɨ-
ɥɟɟ ɜɨɞɨɨɛɢɥɶɧɵɦ ɫɪɟɞɧɟɤɟɦɛɪɢɣɫɤɢɦ ɜɨɞɨɧɨɫɧɵɦ
ɤɨɦɩɥɟɤɫɨɦ ɢ ɝɨɪɧɨɣ ɜɵɪɚɛɨɬɤɨɣ. ɑɟɪɟɡ ɡɨɧɭ ɬɟɤɬɨɧɢ-
ɱɟɫɤɢɯ ɧɚɪɭɲɟɧɢɣ ɝɚɡɨɧɚɫɵɳɟɧɧɵɟ ɪɚɫɫɨɥɵ ɧɢɠɟɪɚɫ-
ɩɨɥɨɠɟɧɧɨɝɨ ɤɨɦɩɥɟɤɫɚ ɦɢɝɪɢɪɨɜɚɥɢ ɜ ɨɬɪɚɛɚɬɵɜɚɟ-
ɦɨɟ ɩɪɨɫɬɪɚɧɫɬɜɨ ɪɭɞɧɢɤɚ ɢɡ ɫɨɩɪɹɠɟɧɧɵɯ ɨɛɥɚɫɬɟɣ,
ɨɛɥɚɞɚɸɳɢɯ ɜɵɫɨɤɢɦɢ ɮɢɥɶɬɪɚɰɢɨɧɧɨɟɦɤɨɫɬɧɵɦɢ
ɩɨɤɚɡɚɬɟɥɹɦɢ. ȼ ɬɟɱɟɧɢɟ ɞɜɭɯ ɦɟɫɹɰɟɜ ɜ ɡɚɛɨɟ ȼȼɄ ɝɚ-
ɡɨɜɚɹ ɨɛɫɬɚɧɨɜɤɚ ɨɫɬɚɜɚɥɚɫɶ ɫɥɨɠɧɨɣ ɫɨ ɡɧɚɱɢɬɟɥɶɧɵɦ
ɩɪɟɜɵɲɟɧɢɟɦ ɉȾɄ ɩɨ ɜɡɪɵɜɨɨɩɚɫɧɵɦ ɝɚɡɚɦ, ɩɪɢ ɷɬɨɦ
ɞɚɥɶɧɟɣɲɚɹ ɩɪɨɯɨɞɤɚ ɜɵɪɚɛɨɬɤɢ ɛɵɥɚ ɩɪɢɨɫɬɚɧɨɜɥɟɧɚ.
ɉɨɷɬɨɦɭ ɬɪɟɛɭɟɬɫɹ ɨɛɹɡɚɬɟɥɶɧɵɣ ɭɱɟɬ ɷɬɨɝɨ ɜɚɠɧɨɝɨ
ɫɬɪɭɤɬɭɪɧɨɬɟɤɬɨɧɢɱɟɫɤɨɝɨ ɮɚɤɬɨɪɚ ɞɥɹ ɤɪɚɬɤɨɫɪɨɱɧɨɝɨ
ɢ ɞɨɥɝɨɫɪɨɱɧɨɝɨ (ɪɟɝɢɨɧɚɥɶɧɨɝɨ) ɩɪɨɝɧɨɡɚ ɩɪɢ ɨɬɪɚɛɨɬ-
ɤɟ ɝɥɭɛɨɤɢɯ ɝɨɪɢɡɨɧɬɨɜ ɦɟɫɬɨɪɨɠɞɟɧɢɹ ɫ ɨɰɟɧɤɨɣ ɝɚɡɨ-
ɢ ɜɨɞɨɩɪɢɬɨɤɨɜ ɜ ɩɨɞɡɟɦɧɵɟ ɝɨɪɧɵɟ ɜɵɪɚɛɨɬɤɢ.

Ʉɚɠɞɚɹ ɮɨɪɦɚ ɫɤɨɩɥɟɧɢɹ (ɧɚɯɨɠɞɟɧɢɹ) ɝɨɪɸɱɢɯ
ɝɚɡɨɜɵɯ ɫɦɟɫɟɣ ɫɨɡɞɚɟɬ ɨɩɪɟɞɟɥɟɧɧɵɟ ɫɥɨɠɧɨɫɬɢ ɢ
ɜɥɢɹɟɬ ɧɚ ɛɟɡɨɩɚɫɧɨɫɬɶ ɩɪɨɢɡɜɨɞɫɬɜɚ ɩɨɞɡɟɦɧɵɯ ɪɚ-
ɛɨɬ. ɇɚ ɨɛɳɟɦ ɫɨɫɬɨɹɧɢɢ ɜɨɡɞɭɲɧɨɣ ɚɬɦɨɫɮɟɪɵ
ɫɬɪɨɹɳɟɝɨɫɹ ɪɭɞɧɢɤɚ, ɜ ɛɨɥɶɲɟɣ ɱɚɫɬɢ, ɫɤɚɡɵɜɚɟɬɫɹ
ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɩɪɢɬɨɤɚ ɩɨɞɡɟɦɧɵɯ ɜɨɞ ɜ ɝɨɪɧɵɟ ɜɵɪɚ-
ɛɨɬɤɢ ɫ ɩɨɫɬɭɩɚɸɳɢɦɢ ɫɨɜɦɟɫɬɧɨ ɪɚɫɬɜɨɪɟɧɧɵɦɢ ɝɚ-
ɡɚɦɢ. ȼɵɞɟɥɹɸɳɢɟɫɹ ɢɡ ɪɚɫɫɨɥɨɜ ɝɨɪɸɱɢɟ ɝɚɡɵ ɫɨɡ-
ɞɚɸɬ ɨɫɧɨɜɧɨɣ ɮɨɧ ɝɚɡɨɧɚɫɵɳɟɧɧɨɫɬɢ (ɢ ɉȾɄ) ɜ ɡɚɛɨ-
ɹɯ, ɛɭɪɨɜɵɯ ɧɢɲɚɯ, ɬɭɩɢɤɨɜɵɯ ɜɵɪɚɛɨɬɤɚɯ ɢ ɜɛɥɢɡɢ
ɡɭɦɩɮɨɜ, ɡɚɤɨɩɭɲɟɤ, ɧɚɫɨɫɧɵɯ ɢ ɞɪ. Ƚɚɡɵ, ɜɵɞɟɥɹɸ-
ɳɢɟɫɹ ɢɡ ɩɨɞɡɟɦɧɵɯ ɜɨɞ ɦɟɫɬɨɪɨɠɞɟɧɢɹ, ɩɨ ɫɜɨɟɦɭ

ɫɨɫɬɚɜɭ ɨɬɧɟɫɟɧɵ ɤ 1-ɨɣ ɤɚɬɟɝɨɪɢɢ ɜɡɪɵɜɨɨɩɚɫɧɵɯ
ɫɦɟɫɟɣ.

ɋɜɨɛɨɞɧɵɟ ɝɚɡɨɜɵɟ ɩɪɨɹɜɥɟɧɢɹ ɫɬɪɭɣɧɨɝɨ ɢ
ɫɭɮɥɹɪɧɨɝɨ ɬɢɩɨɜ ɜ ɩɨɞɡɟɦɧɵɯ ɜɵɪɚɛɨɬɤɚɯ ɫɬɪɨɹɳɟ-
ɝɨɫɹ ɪɭɞɧɢɤɚ, ɩɪɢɭɪɨɱɟɧɧɵɟ ɤ ɬɪɟɳɢɧɧɵɦ ɡɨɧɚɦ, ɨɬ-
ɧɨɫɹɬɫɹ  ɤ ɝɚɡɨɞɢɧɚɦɢɱɟɫɤɢɦ ɹɜɥɟɧɢɹɦ ɢ ɫɱɢɬɚɸɬɫɹ
ɧɚɢɛɨɥɟɟ ɨɩɚɫɧɵɦɢ. Ɉɧɢ ɜɫɬɪɟɱɚɥɢɫɶ ɢ ɨɬɦɟɱɚɸɬɫɹ
ɩɪɢ ɲɩɭɪɨɜɨɦ ɨɛɭɪɢɜɚɧɢɢ ɡɚɛɨɟɜ ɜ ɜɟɪɬɢɤɚɥɶɧɵɯ
ɫɬɜɨɥɚɯ (ȼȼɋ, ɋɋ, Ʉɋ), ɧɚɤɥɨɧɧɵɯ ɫɴɟɡɞɚɯ, ɤɜɟɪɲɥɚ-
ɝɚɯ ɢ ɞɪɭɝɢɯ ɝɨɪɧɵɯ ɜɵɪɚɛɨɬɤɚɯ. ȼ ɬɨ ɠɟ ɜɪɟɦɹ ɯɚɪɚɤ-
ɬɟɪ ɝɚɡɨɩɪɨɹɜɥɟɧɢɣ ɞɚɧɧɨɝɨ ɬɢɩɚ ɢɦɟɟɬ ɫɩɨɪɚɞɢɱɟ-
ɫɤɨɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɟ ɧɚ ɦɟɫɬɨɪɨɠɞɟɧɢɢ ɫ ɹɪɤɨ ɜɵ-
ɪɚɠɟɧɧɨɣ ɧɢɫɯɨɞɹɳɟɣ ɢɧɬɟɧɫɢɜɧɨɫɬɶɸ ɨɬ ɧɟɫɤɨɥɶɤɢɯ
ɫɨɬɟɧ ɥɦɢɧ ɞɨ ɧɭɥɟɜɵɯ ɡɧɚɱɟɧɢɣ. Ⱦɚɧɧɵɣ ɬɢɩ ɝɚɡɨ-
ɞɢɧɚɦɢɱɟɫɤɢɯ ɹɜɥɟɧɢɣ, ɜ ɨɫɧɨɜɧɨɦ, ɫɜɹɡɚɧ ɫɨ ɜɫɤɪɵ-
ɬɢɟɦ ɬɪɟɳɢɧɧɵɯ ɩɪɨɧɢɰɚɟɦɵɯ ɡɨɧ, ɩɪɢɭɪɨɱɟɧɧɵɯ ɤ
ɞɢɡɴɸɧɤɬɢɜɧɵɦ ɞɢɫɥɨɤɚɰɢɹɦ ɪɟɝɢɨɧɚɥɶɧɨɝɨ ɩɥɚɧɚ.
ɉɨɞɡɟɦɧɵɣ ɪɭɞɧɢɤ «ɍɞɚɱɧɵɣ» ɨɛɨɫɧɨɜɚɧɧɨ ɨɬɧɟɫɟɧ ɤ
ɪɚɫɫɨɥɨ- ɢ ɧɟɮɬɟɝɚɡɨɨɩɚɫɧɵɦ ɨɛɴɟɤɬɚɦ, ɝɞɟ ɛɟɡɨ-
ɩɚɫɧɨɫɬɶ ɩɨ ɝɚɡɨɜɨɦɭ ɮɚɤɬɨɪɭ ɪɟɝɥɚɦɟɧɬɢɪɭɟɬɫɹ
©ɋɩɟɰɢɚɥɶɧɵɦɢ ɦɟɪɨɩɪɢɹɬɢɹɦɢ…, 2013» [11].

Ʉ ɧɚɫɬɨɹɳɟɦɭ ɜɪɟɦɟɧɢ ɫɱɢɬɚɟɬɫɹ ɞɨɤɚɡɚɧɧɵɦ,
ɱɬɨ ɜ ɬɨɣ ɢɥɢ ɢɧɨɣ ɮɨɪɦɟ ɫɭɳɟɫɬɜɭɟɬ ɩɪɨɫɬɪɚɧɫɬɜɟɧ-
ɧɚɹ ɫɜɹɡɶ ɦɟɠɞɭ ɝɥɭɛɢɧɧɵɦɢ ɪɚɡɥɨɦɚɦɢ ɢ ɩɪɨɹɜɥɟ-
ɧɢɹɦɢ ɤɢɦɛɟɪɥɢɬɨɜɨɝɨ ɦɚɝɦɚɬɢɡɦɚ. ȼȺɆɢɥɚɲɟɜ [10]
ɩɨɤɚɡɚɥ, ɱɬɨ ɜɟɞɭɳɢɦ ɮɚɤɬɨɪɨɦ ɜ ɪɚɡɦɟɳɟɧɢɢ ɤɢɦ-
ɛɟɪɥɢɬɨɜɵɯ ɩɨɥɟɣ ɹɜɥɹɟɬɫɹ ɫɬɟɩɟɧɶ ɧɚɪɭɲɟɧɧɨɫɬɢ
ɦɨɧɨɥɢɬɧɨɫɬɢ ɩɨɪɨɞ ɮɭɧɞɚɦɟɧɬɚ, ɤɨɬɨɪɚɹ ɦɨɠɟɬ
ɫɥɭɠɢɬɶ ɩɨɤɚɡɚɬɟɥɟɦ ɩɪɨɧɢɰɚɟɦɨɫɬɢ ɡɟɦɧɨɣ ɤɨɪɵ
ɞɥɹ ɤɢɦɛɟɪɥɢɬɨɜɵɯ ɦɚɝɦ ɢ ɷɧɞɨɝɟɧɧɵɯ ɝɚɡɨɜ. ɇɚɢɛɨ-
ɥɟɟ ɛɥɚɝɨɩɪɢɹɬɧɵɦɢ ɞɥɹ ɜɧɟɞɪɟɧɢɹ ɤɢɦɛɟɪɥɢɬɨɜ ɹɜ-
ɥɹɥɢɫɶ ɭɱɚɫɬɤɢ ɩɟɪɟɫɟɱɟɧɢɹ ɢ ɨɩɟɪɟɧɢɹ ɝɥɭɛɢɧɧɵɯ
ɪɚɡɥɨɦɨɜ, ɬɨ ɟɫɬɶ ɪɚɡɥɨɦɧɵɟ ɭɡɥɵ. ȼ ɱɚɫɬɧɨɫɬɢ, ɨɬ-
ɦɟɱɚɟɬɫɹ ɩɪɢɭɪɨɱɟɧɧɨɫɬɶ ɤɢɦɛɟɪɥɢɬɨɜɵɯ ɬɪɭɛɨɤ ɤ
ɩɥɨɳɚɞɹɦ, ɝɞɟ ɮɨɪɦɢɪɭɸɬɫɹ ɩɟɪɟɫɟɱɟɧɢɹ ɪɚɡɧɨɜɨɡ-
ɪɚɫɬɧɵɯ ɢ ɪɚɡɧɨɬɢɩɧɵɯ ɝɥɭɛɢɧɧɵɯ ɪɚɡɥɨɦɨɜ, ɨɛɪɚ-
ɡɭɸɳɢɯ ɫɥɨɠɧɵɟ ɫɨɱɟɬɚɧɢɹ ɛɥɨɱɧɨɝɨ ɫɬɪɨɟɧɢɹ ɨɫɚ-
ɞɨɱɧɨɝɨ ɱɟɯɥɚ.

ɂɡɜɟɫɬɧɨ, ɱɬɨ ɮɨɪɦɢɪɨɜɚɧɢɟ ɪɚɡɥɨɦɧɨɣ ɡɨɧɵ ɜ
ɨɫɚɞɨɱɧɵɯ ɬɨɥɳɚɯ ɪɟɞɤɨ ɞɨɯɨɞɢɬ ɞɨ ɡɚɤɥɸɱɢɬɟɥɶɧɨɣ
ɫɬɚɞɢɢ, ɡɧɚɦɟɧɭɸɳɟɣɫɹ ɩɨɹɜɥɟɧɢɟɦ ɦɚɝɢɫɬɪɚɥɶɧɨɝɨ
ɫɦɟɫɬɢɬɟɥɹ, ɚ ɬɚɤɠɟ ɨ ɡɧɚɱɢɬɟɥɶɧɨɦ ɜɥɢɹɧɢɢ ɫɥɨɢ-
ɫɬɨɫɬɢ ɞɟɮɨɪɦɢɪɭɟɦɵɯ ɬɨɥɳ ɧɚ ɲɢɪɢɧɭ ɡɨɧɵ ɪɚɡɥɨ-
ɦɚ. ȼɫɥɟɞɫɬɜɢɟ ɷɬɨɝɨ, ɞɚɠɟ ɩɪɢ ɧɚɥɢɱɢɢ ɟɞɢɧɨɝɨ
ɫɦɟɫɬɢɬɟɥɹ ɜ ɮɭɧɞɚɦɟɧɬɟ, ɪɚɡɥɨɦ ɜ ɩɥɚɬɮɨɪɦɟɧɧɨɦ
ɱɟɯɥɟ, ɤɚɤ ɩɪɚɜɢɥɨ, ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɲɢɪɨɤɭɸ
ɡɨɧɭ ɪɚɡɜɢɬɢɹ  ɡɚɤɨɧɨɦɟɪɧɨ ɨɪɢɟɧɬɢɪɨɜɚɧɧɵɯ ɥɨ-
ɤɚɥɶɧɵɯ ɪɚɡɪɵɜɧɵɯ ɧɚɪɭɲɟɧɢɣ ɢ ɬɪɟɳɢɧɨɜɚɬɨɫɬɢ ɩɨ-
ɪɨɞɧɵɯ ɬɨɥɳ.

ɉɪɢ ɩɨɞɝɨɬɨɜɤɟ ɛɥɨɤɨɜ ɩɨɞɡɟɦɧɨɝɨ ɪɭɞɧɢɤɚ ɤ
ɨɬɪɚɛɨɬɤɟ ɢ ɩɪɢ ɞɨɤɭɦɟɧɬɚɰɢɢ ɫɤɜɚɠɢɧ ɩɪɟɞɫɬɚɜɥɹ-
ɟɬɫɹ ɧɟɨɛɯɨɞɢɦɵɦ ɩɪɨɢɡɜɨɞɢɬɶ ɤɚɱɟɫɬɜɟɧɧɭɸ ɷɤɫ-
ɩɟɪɬɧɭɸ ɨɰɟɧɤɭ ɢɧɠɟɧɟɪɧɨɝɟɨɥɨɝɢɱɟɫɤɢɯ ɫɜɨɣɫɬɜ
ɷɬɢɯ ɛɥɨɤɨɜ ɢ ɥɢɬɨɥɨɝɢɱɟɫɤɢɯ ɩɨɞɪɚɡɞɟɥɟɧɢɣ ɪɚɡɪɟɡɚ
ɞɥɹ ɛɨɥɟɟ ɤɨɪɪɟɤɬɧɨɝɨ ɩɪɨɝɧɨɡɚ ɝɚɡɨɜɨɝɨ ɪɟɠɢɦɚ ɩɪɢ
ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ ɢ ɩɪɨɯɨɞɤɟ ɢɧɠɟɧɟɪɧɵɯ ɫɨɨɪɭɠɟɧɢɣ.
Ⱦɥɹ ɭɱɟɬɚ ɪɚɡɧɵɯ ɜɨɡɦɨɠɧɵɯ ɫɢɬɭɚɰɢɣ ɪɟɤɨɦɟɧɞɭɟɬ-
ɫɹ ɢɫɩɨɥɶɡɨɜɚɬɶ ɧɟɫɤɨɥɶɤɨ ɛɥɨɤɨɜ ɩɨɤɚɡɚɬɟɥɟɣ ɫ ɪɚɡ-
ɥɢɱɚɸɳɢɦɢɫɹ ɩɚɪɚɦɟɬɪɚɦɢ. ɇɚɢɛɨɥɟɟ ɩɪɨɫɬɚɹ  ɦɟɬɨ-
ɞɢɤɚ ɬɚɤɨɣ ɨɰɟɧɤɢ ɢɧɠɟɧɟɪɧɨɝɟɨɥɨɝɢɱɟɫɤɢɯ ɫɜɨɣɫɬɜ
ɫɤɚɥɶɧɨɝɨ ɦɚɫɫɢɜɚ ɩɪɟɞɥɨɠɟɧɚ Ɉɤɚɦɨɬɨ ɢ Ⱥɤɢ [2] ɢ
ɲɢɪɨɤɨ ɢɫɩɨɥɶɡɭɟɬɫɹ ɩɪɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ ɢ ɩɪɨɯɨɞɤɟ
ɪɚɡɥɢɱɧɵɯ ɫɨɨɪɭɠɟɧɢɣ ɜ əɩɨɧɢɢ ɢ ɞɪɭɝɢɯ ɫɬɪɚɧɚɯ.
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ɉɪɢɦɟɪ ɬɚɤɨɣ ɨɰɟɧɤɢ ɩɪɢɜɟɞɟɧ ɜ ɬɚɛɥ .3 (ɩɟɪɜɵɣ ɢ
ɜɬɨɪɨɣ ɛɥɨɤɢ). Ʌɢɬɨɥɨɝɢɱɟɫɤɢɣ ɮɚɤɬɨɪ (ɬɪɟɬɢɣ ɛɥɨɤ)
ɬɚɤɠɟ ɢɝɪɚɟɬ ɫɭɳɟɫɬɜɟɧɧɭɸ ɪɨɥɶ ɜ ɨɰɟɧɤɟ ɜɨɡɦɨɠɧɨ-
ɝɨ ɝɚɡɨɜɨɝɨ ɪɟɠɢɦɚ ɭɱɚɫɬɤɚ. Ɉɫɨɛɟɧɧɨ ɫɥɟɞɭɟɬ ɨɛɪɚ-

ɳɚɬɶ ɜɧɢɦɚɧɢɟ ɧɚ ɤɨɧɬɚɤɬɵ ɪɚɡɧɨɪɨɞɧɵɯ ɩɨɪɨɞ, ɢɯ
ɤɚɜɟɪɧɨɡɧɨɫɬɶ ɢɥɢ ɬɪɟɳɢɧɨɜɚɬɨɫɬɶ. ȼɚɠɧɨɟ ɡɧɚɱɟɧɢɟ
ɞɥɹ ɷɤɫɩɟɪɬɧɨɣ ɨɰɟɧɤɢ ɩɪɢ ɩɪɨɝɧɨɡɟ ɝɚɡɨɜɨɝɨ ɪɟɠɢɦɚ
ɢɦɟɟɬ ɢ ɨɛɜɨɞɧɟɧɧɨɫɬɶ ɩɨɪɨɞ (ɱɟɬɜɟɪɬɵɣ ɛɥɨɤ).

Ɍɚɛɥɢɰɚ 3
ɗɤɫɩɟɪɬɧɚɹ ɨɰɟɧɤɚ ɩɪɢ ɩɪɨɝɧɨɡɟ ɝɚɡɨɜɨɣ ɨɩɚɫɧɨɫɬɢ ɨɬɪɚɛɚɬɵɜɚɟɦɨɝɨ ɭɱɚɫɬɤɚ (ɡɨɧɵ)

1. Ʉɥɚɫɫɢɮɢɤɚɰɢɹ ɫɤɚɥɶɧɨɝɨ ɨɫɧɨɜɚɧɢɹ

Ɏɚɤɬɨɪ Ʉɚɬɟɝɨɪɢɹ ɍɬɨɱɧɟɧɢɹ, ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ

Ⱥ Ɍɜɟɪɞɚɹ (ɩɪɢ ɭɞɚɪɟ ɦɨɥɨɬɤɨɦ ɞɚɟɬ ɢɫɤɪɵ)

ȼ
Ɉɬɱɚɫɬɢ ɬɜɟɪɞɚɹ, ɨɬɱɚɫɬɢ ɫ ɩɨɧɢɠɟɧɧɨɣ ɬɜɟɪɞɨɫɬɶɸ, ɜ
ɰɟɥɨɦ ɫ ɧɟɫɤɨɥɶɤɨ ɩɨɧɢɠɟɧɧɨɣ ɬɜɟɪɞɨɫɬɶɸ (ɪɚɫɤɚɥɵɜɚɟɬɫɹ
ɩɪɢ ɫɢɥɶɧɨɦ ɭɞɚɪɟ ɦɨɥɨɬɤɨɦ)

Ɍɜɟɪɞɨɫɬɶ ɩɥɚɫɬɢɧɤɢ ɩɨɪɨɞɵ

ɋ
ɋ ɧɢɡɤɨɣ ɬɜɟɪɞɨɫɬɶɸ (ɩɨɥɧɨɫɬɶɸ ɪɚɡɪɭɲɚɟɬɫɹ ɩɪɢ ɭɞɚɪɟ
ɦɨɥɨɬɤɨɦ)

Ɋɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɬɪɟɳɢɧɚɦɢ
I
II
III

Ȼɨɥɟɟ 50 ɫɦ
Ɉɬ 50 ɞɨ 15 ɫɦ
Ɇɟɧɟɟ 15 ɫɦ

ɋɨɫɬɨɹɧɢɟ ɬɪɟɳɢɧ
a
b
c

ɉɥɨɬɧɨ ɫɠɚɬɵɟ
Ɉɬɤɪɵɬɵɟ

ɋ ɝɥɢɧɢɫɬɵɦ ɢɥɢ ɞɪɭɝɢɦ ɡɚɩɨɥɧɟɧɢɟɦ

Ɂɨɧɵ ɩɨɜɵɲɟɧɧɨɣ ɬɪɟɳɢɧɨɜɚɬɨɫɬɢ
ɢ ɡɨɧɵ ɪɚɡɥɨɦɨɜ

d
Ɇɟɧɟɟ 5-10 ɫɦ, ɪɚɡɜɨɪɨɬɵ ɛɥɨɤɨɜ,  ɦɢɥɨɧɢɬɵ ɢ ɤɚɬɚɤɥɚɡɢɬɵ,

ɨɤɜɚɪɰɟɜɚɧɢɟ, ɩɢɪɢɬɢɡɚɰɢɹ

2. Ɉɰɟɧɤɚ ɫɤɚɥɶɧɨɝɨ ɨɫɧɨɜɚɧɢɹ

Ɉɰɟɧɢɜɚɟɦɵɣ ɥɢɬɨɥɨɝɢɱɟɫɤɢɣ ɢɧ-
ɬɟɪɜɚɥ

Ɉɰɟɧɤɚ Ʉɨɦɛɢɧɚɰɢɢ ɤɚɬɟɝɨɪɢɣ

A

B
ɋ
D

ɏɨɪɨɲɨ
ɉɨɫɪɟɞɫɬɜɟɧɧɨ
Ⱦɨɜɨɥɶɧɨ ɩɥɨɯɨ

ɉɥɨɯɨ

AIa, AIb, BIa, BIb

AIc, AIIa, AIIb, BIc, BIIa, BIIb, CIa
AIIc, CIb, CIc, CIIa, CIIb
ɉɪɨɱɢɟɤɨɦɛɢɧɚɰɢɢ

3. Ʌɢɬɨɥɨɝɢɱɟɫɤɢɣ ɮɚɤɬɨɪ ɨɰɟɧɤɢ ɝɚɡɨɜɨɝɨ ɪɟɠɢɦɚ

Ɏɚɤɬɨɪ Ʉɚɬɟɝɨɪɢɹ ɍɬɨɱɧɟɧɢɟ, ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ

ɉɪɢɫɭɬɫɬɜɢɟ ɤɨɧɬɚɤɬɚ ɦɟɠɞɭ ɩɨɪɨɞɚɦɢ
ɨɞɢɧɚɤɨɜɨɝɨ ɫɨɫɬɚɜɚ

1 Ʉɨɧɬɚɤɬɵ ɜɧɭɬɪɢ ɨɞɧɨɪɨɞɧɵɯ ɥɢɬɨɥɨɝɢɱɟ-
ɫɤɢɯ ɪɚɡɧɨɜɢɞɧɨɫɬɟɣ ɩɨɪɨɞ

ɉɪɢɫɭɬɫɬɜɢɟ ɤɨɧɬɚɤɬɚ ɦɟɠɞɭ ɩɨɪɨɞɚɦɢ
ɪɚɡɧɨɝɨ ɫɨɫɬɚɜɚ, ɪɢɮɨɜɵɟ ɩɨɫɬɪɨɣɤɢ

2 Ʉɨɧɬɚɤɬɵ ɦɟɠɞɭ ɥɢɬɨɥɨɝɢɱɟɫɤɢ ɪɚɡɥɢɱɚɸ-
ɳɢɦɢɫɹ ɩɨɪɨɞɚɦɢ

ɉɪɢɫɭɬɫɬɜɢɟ ɤɨɧɬɚɤɬɚ ɦɟɠɞɭ ɦɚɫɫɢɜɧɵɦɢ ɢ
ɬɪɟɳɢɧɨɜɚɬɵɦɢ ɩɨɪɨɞɚɦɢ

3 Ʉɨɧɬɚɤɬ ɦɟɠɞɭ ɢɡɜɟɫɬɧɹɤɚɦɢ, ɞɨɥɨɦɢɬɚɦɢ,
ɦɟɪɝɟɥɹɦɢ ɢ ɝɥɢɧɢɫɬɵɦɢ ɫɥɚɧɰɚɦɢ

ɉɪɢɫɭɬɫɬɜɢɟ ɤɨɧɬɚɤɬɚ ɦɟɠɞɭ ɦɚɫɫɢɜɧɵɦɢ ɢ
ɤɚɜɟɪɧɨɡɧɵɦɢ ɩɨɪɨɞɚɦɢ

4 Ʉɨɧɬɚɤɬɵ ɦɟɠɞɭ ɨɞɧɨɪɨɞɧɵɦɢ ɢɥɢ
ɪɚɡɧɨɪɨɞɧɵɦɢ ɩɨɪɨɞɚɦɢ

4. Ƚɢɞɪɨɝɟɨɥɨɝɢɱɟɫɤɢɣ ɮɚɤɬɨɪ ɨɰɟɧɤɢ ɝɚɡɨɜɨɝɨ ɪɟɠɢɦɚ ɬɟɤɬɨɧɢɱɟɫɤɢɯ ɧɚɪɭɲɟɧɢɣ

Ɏɚɤɬɨɪ Ʉɚɬɟɝɨɪɢɹ ɍɬɨɱɧɟɧɢɟ, ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ

ɋɭɯɢɟ ɤɨɧɬɚɤɬɵ ɩɨɪɨɞ ɢ ɩɥɨɫɤɨɫɬɟɣ
ɬɪɟɳɢɧ

1(I) ɉɨɥɧɨɟ ɨɬɫɭɬɫɬɜɢɟ ɫɜɨɛɨɞɧɨɣ ɜɨɞɵ ɜ ɩɨɪɨɞɟ

ɋɥɚɛɨ ɨɛɜɨɞɧɟɧɧɵɟ ɤɨɧɬɚɤɬɵ ɩɨɪɨɞ ɢ
ɩɥɨɫɤɨɫɬɢ ɬɪɟɳɢɧ

2(II) ɉɪɢɫɭɬɫɬɜɢɟ ɜɨɞɵ ɧɚ ɤɨɧɬɚɤɬɚɯ ɩɨɪɨɞ ɢ ɜ ɩɥɨɫɤɨɫɬɹɯ
ɬɪɟɳɢɧ. Ɉɛɳɢɣ ɞɟɛɢɬ – ɞɨ 10 ɦ

3
ɱɚɫ

ɋɪɟɞɧɟ ɨɛɜɨɞɧɟɧɧɵɟ ɡɨɧɵ ɤɨɧɬɚɤɬɨɜ
ɩɨɪɨɞ ɢ ɩɥɨɫɤɨɫɬɢ ɬɪɟɳɢɧ

3(III)
Ɉɛɳɢɣ ɞɟɛɢɬ –10-50 ɦ

3
ɱɚɫ

ɋɢɥɶɧɨ ɨɛɜɨɞɧɟɧɧɵɟ ɡɨɧɵ ɤɨɧɬɚɤɬɨɜ
ɩɨɪɨɞ ɢ ɩɥɨɫɤɨɫɬɢ ɬɪɟɳɢɧ

4(IV)
Ɉɛɳɢɣ ɞɟɛɢɬ – ɛɨɥɟɟ 50 ɦ

3
ɱɚɫ

5. Ɉɛɳɚɹ ɷɤɫɩɟɪɬɧɚɹ ɨɰɟɧɤɚ ɩɪɢ ɩɪɨɝɧɨɡɟ ɩɨɬɟɧɰɢɚɥɶɧɨɣ ɝɚɡɨɜɨɣ ɨɩɚɫɧɨɫɬɢ ɭɱɚɫɬɤɚ (ɡɨɧɵ)

Ɏɚɤɬɨɪ Ʉɚɬɟɝɨɪɢɹ ɍɬɨɱɧɟɧɢɟ, ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ

ɉɨɬɟɧɰɢɚɥɶɧɨ ɛɟɡɨɩɚɫɧɵɣ I (I) AIa, AIb, BIa, Bib, 1, 1(I)

ɉɨɬɟɧɰɢɚɥɶɧɨ ɫɥɚɛɨ ɨɩɚɫɧɵɣ II(II) AIc, AIIa, AIIb, BIc, BIIa, BIIb, CIa, 2, 2(II)

ɉɨɬɟɧɰɢɚɥɶɧɨ ɨɩɚɫɧɵɣ III(III) AIIc, CIb, CIc, CIIa, CIIb, 3, 3(III)

ɉɨɬɟɧɰɢɚɥɶɧɨ ɨɱɟɧɶ ɨɩɚɫɧɵɣ IV(IV) AIIc, CIb, CIc, CIIa, CIIb, d, D, 4, 4(IV)
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ɇɚ ɨɫɧɨɜɟ ɚɧɚɥɢɡɚ ɢɦɟɸɳɢɯɫɹ ɝɟɨɥɨɝɢɱɟɫɤɢɯ
ɦɚɬɟɪɢɚɥɨɜ ɩɨ ɜɫɤɪɵɜɚɟɦɵɦ ɭɱɚɫɬɤɚɦ, ɤɨɬɨɪɵɟ ɦɨɝɭɬ
ɫɨɡɞɚɬɶ ɜ ɞɚɥɶɧɟɣɲɟɦ ɝɚɡɨɨɩɚɫɧɭɸ ɨɛɫɬɚɧɨɜɤɭ ɜ ɝɨɪ-
ɧɵɯ ɜɵɪɚɛɨɬɤɚɯ, ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɜɨɞɢɬɶ ɫɢɫɬɟɦɚɬɢ-
ɡɚɰɢɸ (ɪɚɧɠɢɪɨɜɚɧɢɟ) ɢ ɩɪɟɞɫɬɚɜɥɹɬɶ ɩɪɢɦɟɧɹɟɦɵɟ
ɤɪɢɬɟɪɢɢ ɫ ɢɯ ɤɨɥɢɱɟɫɬɜɟɧɧɨɣ ɨɰɟɧɤɨɣ. ɏɚɪɚɤɬɟɪɧɵɟ
ɷɥɟɦɟɧɬɵ ɩɪɟɞɫɬɚɜɥɟɧɧɨɣ ɫɢɫɬɟɦɵ ɨɛɨɛɳɟɧɧɵɯ ɩɨ-
ɤɚɡɚɬɟɥɟɣ ɫ ɢɯ ɤɨɥɢɱɟɫɬɜɟɧɧɵɦ ɩɪɟɞɫɬɚɜɥɟɧɢɟɦ ɪɚɡ-
ɞɟɥɹɸɬɫɹ ɢ ɩɨ ɡɧɚɱɢɦɨɫɬɢ. ɇɚɛɨɪ ɢɫɩɨɥɶɡɭɟɦɵɯ ɤɪɢ-
ɬɟɪɢɟɜ ɨɩɪɟɞɟɥɹɟɬ ɝɚɡɨɨɩɚɫɧɨɫɬɶ ɬɨɝɨ ɢɥɢ ɢɧɨɝɨ ɭɱɚ-
ɫɬɤɚ ɢ ɩɨɡɜɨɥɹɟɬ ɨɫɭɳɟɫɬɜɥɹɬɶ ɪɚɣɨɧɢɪɨɜɚɧɢɟ ɩɨ ɤɚ-
ɠɞɨɦɭ ɩɪɢɡɧɚɤɭ ɫ ɩɨɫɥɟɞɭɸɳɢɦ ɤɚɪɬɨɝɪɚɮɢɱɟɫɤɢɦ
ɨɬɨɛɪɚɠɟɧɢɟɦ. ɗɬɨɬ ɩɨɞɯɨɞ ɤ ɪɚɣɨɧɢɪɨɜɚɧɢɸ ɫ ɪɚɡ-
ɞɟɥɟɧɢɟɦ ɩɨ ɡɧɚɱɢɦɨɫɬɢ ɢ ɩɨɫɥɟɞɭɸɳɢɦ ɭɫɬɚɧɨɜɥɟ-
ɧɢɟ ɝɪɚɧɢɰ ɨɩɚɫɧɵɯ ɭɱɚɫɬɤɨɜ ɞɥɹ ɤɚɠɞɨɝɨ ɤɪɢɬɟɪɢɹ ɢ
ɞɚɥɟɟ ɩɨ ɨɛɨɛɳɟɧɧɨɦɭ ɩɨɤɚɡɚɬɟɥɸ ɫɭɳɟɫɬɜɟɧɧɨ ɭɜɟ-
ɥɢɱɢɜɚɟɬ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɩɪɟɞɥɚɝɚɟɦɨɣ ɦɟɬɨɞɢɤɢ ɩɪɨ-
ɝɧɨɡɚ ɝɚɡɨɜɵɞɟɥɟɧɢɣ. ɉɪɢɦɟɪ ɪɚɣɨɧɢɪɨɜɚɧɢɹ ɢ ɚɩɪɨ-
ɛɚɰɢɢ ɩɪɟɞɥɨɠɟɧɧɨɣ ɦɟɬɨɞɢɤɢ ɩɪɨɝɧɨɡɚ ɜɵɩɨɥɧɟɧ ɞɥɹ
ɍɞɚɱɧɢɧɫɤɨɝɨ ȽɈɄɚ ɩɪɢ ɨɰɟɧɤɟ ɩɟɪɫɩɟɤɬɢɜɧɨɫɬɢ ɭɱɚɫɬ-
ɤɨɜ ɞɥɹ ɭɞɚɥɟɧɢɹ ɪɚɫɫɨɥɨɜ [8].

ɉɨ ɯɚɪɚɤɬɟɪɭ ɜɵɞɟɥɟɧɢɹ ɝɚɡɨɜ ɧɚ ɦɟɫɬɨɪɨɠɞɟ-
ɧɢɢ ɡɞɟɫɶ ɧɚɛɥɸɞɚɸɬɫɹ ɩɪɚɤɬɢɱɟɫɤɢ ɜɫɟ ɜɢɞɵ ɝɚɡɨ-
ɩɪɨɹɜɥɟɧɢɣ: ɨɬ ɝɚɡɨɨɬɞɚɱɢ ɠɢɞɤɨɫɬɟɣ (ɧɟɮɬɢ, ɜɨɞ) ɢ
ɩɨɪɨɞ, ɝɚɡɨɜɵɯ ɫɬɪɭɣ ɞɨ ɜɧɟɡɚɩɧɵɯ ɜɵɛɪɨɫɨɜ, ɤɚɤ
ɩɪɚɜɢɥɨ, ɜɦɟɫɬɟ ɫ ɪɚɫɫɨɥɚɦɢ. ɂɧɬɟɧɫɢɜɧɨɫɬɶ ɜɨɞɨɝɚ-
ɡɨɩɪɨɹɜɥɟɧɢɣ ɧɚ ɦɟɫɬɨɪɨɠɞɟɧɢɢ ɜɚɪɶɢɪɭɟɬɫɹ  ɜ ɲɢ-
ɪɨɤɢɯ ɩɪɟɞɟɥɚɯ ɢ ɞɨɫɬɢɝɚɟɬ 200 ɦ

3
ɱɚɫ. ɇɚɢɛɨɥɟɟ ɢɧ-

ɬɟɧɫɢɜɧɵɟ ɜɵɞɟɥɟɧɢɹ ɝɚɡɚ ɩɪɨɢɫɯɨɞɢɥɢ ɩɪɢ ɜɫɤɪɵ-
ɬɢɢ ɪɚɡɪɵɜɧɵɯ ɧɚɪɭɲɟɧɢɣ. ɂɦɟɸɳɢɟɫɹ ɜ ɧɚɫɬɨɹɳɟɟ
ɜɪɟɦɹ ɞɚɧɧɵɟ ɭɛɟɞɢɬɟɥɶɧɨ ɫɜɢɞɟɬɟɥɶɫɬɜɭɸɬ ɨ ɩɪɨ-
ɫɬɪɚɧɫɬɜɟɧɧɨɣ ɩɪɢɭɪɨɱɟɧɧɨɫɬɢ ɜɫɟɯ ɫɨɫɪɟɞɨɬɨɱɟɧ-
ɧɵɯ ɝɚɡɨɩɪɨɹɜɥɟɧɢɣ ɢ ɡɧɚɱɢɬɟɥɶɧɨɣ ɱɚɫɬɢ ɧɟɮɬɟɛɢ-
ɬɭɦɨɩɪɨɹɜɥɟɧɢɣ ɜ ɬɟɥɚɯ ɬɪɭɛɤɢ ɤ ɨɫɥɚɛɥɟɧɧɵɦ ɬɪɟ-
ɳɢɧɨɜɚɬɵɦ ɡɨɧɚɦ ɢ ɤɚɜɟɪɧɨɡɧɵɦ ɩɭɫɬɨɬɚɦ. ȼ ɩɪɟɞɟ-
ɥɚɯ Ɂɚɩɚɞɧɨɝɨ ɪɭɞɧɨɝɨ ɬɟɥɚ ɧɟɤɨɬɨɪɵɟ ɝɚɡɨɩɪɨɹɜɥɟ-
ɧɢɹ ɛɵɥɢ ɩɪɢɭɪɨɱɟɧɵ ɤ ɫɬɪɭɤɬɭɪɧɨɬɟɤɬɨɧɢɱɟɫɤɢɦ ɩɨ-
ɥɨɫɬɹɦ, ɡɚɩɨɥɧɟɧɧɵɦ ɜɨɞɧɨɝɚɡɨɜɨɣ ɫɦɟɫɶɸ ɩɨɞ ɞɚɜ-
ɥɟɧɢɟɦ. Ɋɚɡɦɟɪɵ ɩɨɥɨɫɬɟɣ ɢɡɦɟɧɹɸɬɫɹ ɨɬ 1 ɞɨ
5-10 ɦ. ȼɫɤɪɵɬɢɟ ɬɚɤɢɯ ɩɨɥɨɫɬɟɣ ɫɨɩɪɨɜɨɠɞɚɟɬɫɹ ɜɵ-
ɛɪɨɫɚɦɢ ɝɚɡɢɪɨɜɚɧɧɵɯ ɪɚɫɫɨɥɨɜ.

Ɇɨɠɧɨ ɩɪɟɞɩɨɥɚɝɚɬɶ, ɱɬɨ ɫɟɬɶ ɝɟɨɥɨɝɨɪɚɡɜɟɞɨɱ-
ɧɵɯ ɢ ɞɪɭɝɢɯ ɫɤɜɚɠɢɧ, ɩɪɨɛɭɪɟɧɧɵɯ ɧɚ ɦɟɫɬɨɪɨɠɞɟ-
ɧɢɢ, ɩɪɢɜɟɥɚ ɤ ɞɟɝɚɡɚɰɢɢ ɢɦɟɜɲɢɯɫɹ ɤɪɭɩɧɵɯ ɫɤɨɩɥɟ-
ɧɢɣ ɫɜɨɛɨɞɧɵɯ ɝɚɡɨɜ ɢ ɫɧɢɡɢɥɚ ɜɟɪɨɹɬɧɨɫɬɶ ɢɯ ɜɫɬɪɟ-
ɱɢ ɩɪɢ ɩɨɫɥɟɞɭɸɳɢɯ ɩɨɞɡɟɦɧɵɯ ɝɨɪɧɵɯ ɪɚɛɨɬɚɯ ɧɚ
ɜɟɪɯɧɢɯ ɩɨɞɤɚɪɶɟɪɧɵɯ ɝɨɪɢɡɨɧɬɚɯ. ɍɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ
ɝɚɡɨɩɪɨɹɜɥɟɧɢɹ ɧɚ ɦɟɫɬɨɪɨɠɞɟɧɢɢ ɩɪɢɭɪɨɱɟɧɵ, ɤɚɤ
ɩɪɚɜɢɥɨ, ɤ ɜɨɞɨ- ɢ ɧɟɮɬɟɝɚɡɨɧɨɫɧɵɦ ɝɨɪɢɡɨɧɬɚɦ ɢɥɢ
ɭɱɚɫɬɤɚɦ ɢ ɩɪɨɢɫɯɨɞɹɬ ɜ ɜɵɪɚɛɨɬɤɚɯ ɢ ɨɩɟɪɟɠɚɸɳɢɯ
ɫɤɜɚɠɢɧɚɯ ɩɪɢ ɢɯ ɩɪɨɯɨɞɤɟ. ɉɨɷɬɨɦɭ ɩɪɢ ɛɭɪɟɧɢɢ
ɪɚɡɧɵɯ ɫɤɜɚɠɢɧ, ɚ ɬɚɤɠɟ ɩɪɢ ɩɪɨɯɨɞɤɟ ɜɫɤɪɵɜɚɸɳɢɯ
ɫɬɜɨɥɨɜ ɢ ɤɜɟɪɲɥɚɝɨɜ) ɢ ɞɪɭɝɢɯ ɤɚɩɢɬɚɥɶɧɵɯ ɜɵɪɚ-
ɛɨɬɨɤ ɧɚɢɛɨɥɟɟ ɜɟɪɨɹɬɧɵ ɢɧɬɟɧɫɢɜɧɵɟ ɝɚɡɨɩɪɨɹɜɥɟ-
ɧɢɹ, ɱɬɨ ɨɛɭɫɥɚɜɥɢɜɚɟɬ ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɩɪɢɦɟɧɟɧɢɹ
ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɝɨ ɤɨɦɩɥɟɤɫɚ ɩɪɨɮɢɥɚɤɬɢɱɟɫɤɢɯ ɦɟ-
ɪɨɩɪɢɹɬɢɣ.

Ɉɫɧɨɜɧɨɣ ɢ ɧɚɢɛɨɥɟɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɨɣ ɮɨɪ-
ɦɨɣ ɝɚɡɨɜɵɞɟɥɟɧɢɣ ɩɪɢ ɨɫɜɨɟɧɢɢ ɦɟɫɬɨɪɨɠɞɟɧɢɹ
ɬɪɭɛɤɢ «ɍɞɚɱɧɚɹ» ɹɜɥɹɟɬɫɹ ɝɚɡɨɨɬɞɚɱɚ ɩɨɞɡɟɦɧɵɯ

ɜɨɞ. ɉɪɢ ɷɬɨɦ ɝɚɡɨɨɛɢɥɶɧɨɫɬɶ ɜɵɪɚɛɨɬɨɤ ɨɩɪɟɞɟɥɹ-
ɟɬɫɹ ɩɪɢɬɨɤɨɦ ɪɚɫɫɨɥɨɜ, ɢɯ ɝɚɡɨɧɚɫɵɳɟɧɧɨɫɬɶɸ ɢ ɝɚ-
ɡɨɨɬɞɚɱɟɣ. ɇɟ ɫɥɟɞɭɟɬ ɨɠɢɞɚɬɶ ɡɧɚɱɢɬɟɥɶɧɵɯ ɩɨ ɢɧ-
ɬɟɧɫɢɜɧɨɫɬɢ ɜɵɞɟɥɟɧɢɣ ɝɚɡɨɜ ɢɡ ɧɟɮɬɟɧɨɫɧɵɯ ɩɨɪɨɞ
ɜɫɥɟɞɫɬɜɢɟ ɢɯ ɨɝɪɚɧɢɱɟɧɧɨɣ ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɨɫɬɢ ɢ
ɧɢɡɤɨɣ ɝɚɡɨɧɨɫɧɨɫɬɢ. ɂɧɬɟɧɫɢɜɧɨɫɬɶ ɢ ɫɨɫɬɚɜ ɫɨɫɪɟ-
ɞɨɬɨɱɟɧɧɵɯ ɝɚɡɨɜɵɞɟɥɟɧɢɣ ɢɡ «ɥɨɜɭɲɟɤ» ɧɟ ɩɨɞɞɚ-
ɟɬɫɹ ɜ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɸ. ɉɪɢ ɷɬɨɦ
ɜ ɧɚɱɚɥɶɧɵɟ ɩɟɪɢɨɞɵ ɬɚɤɢɯ ɜɵɞɟɥɟɧɢɣ ɧɟɥɶɡɹ ɢɫ-
ɤɥɸɱɢɬɶ ɡɧɚɱɢɬɟɥɶɧɵɯ ɫɨɞɟɪɠɚɧɢɣ ɜɨɞɨɪɨɞɚ ɜ ɢɯ ɫɨ-
ɫɬɚɜɟ.

Ⱥɧɚɥɢɡ ɢɦɟɸɳɢɯɫɹ ɤ ɧɚɫɬɨɹɳɟɦɭ ɜɪɟɦɟɧɢ ɦɚ-
ɬɟɪɢɚɥɨɜ ɩɨ ɝɚɡɨɧɨɫɧɨɫɬɢ ɦɟɫɬɨɪɨɠɞɟɧɢɹ ɬɪɭɛɤɢ
©ɍɞɚɱɧɚɹ» ɢ ɝɚɡɨɩɪɨɹɜɥɟɧɢɹɦ ɩɪɢ ɟɝɨ ɨɫɜɨɟɧɢɢ ɩɨ-
ɡɜɨɥɹɟɬ ɫɞɟɥɚɬɶ ɫɥɟɞɭɸɳɢɟ ɜɵɜɨɞɵ:

1. Ɋɭɞɧɢɤ «ɍɞɚɱɧɵɣ» ɨɛɨɫɧɨɜɚɧɧɨ ɨɬɧɟɫɟɧ ɤ
ɨɩɚɫɧɵɦ ɩɨ ɜɵɞɟɥɟɧɢɹɦ ɜɡɪɵɜɱɚɬɵɯ ɝɚɡɨɜ ɢ ɧɟɮɬɢ ɢ
ɤ ɧɟɨɩɚɫɧɵɦ ɩɨ ɜɵɞɟɥɟɧɢɸ ɫɟɪɨɜɨɞɨɪɨɞɚ. Ⱦɥɹ ɨɛɟɫ-
ɩɟɱɟɧɢɹ ɝɚɡɨɛɟɡɨɩɚɫɧɨɫɬɢ ɩɪɢ ɫɬɪɨɢɬɟɥɶɫɬɜɟ ɢ ɷɤɫ-
ɩɥɭɚɬɚɰɢɢ ɪɚɡɪɚɛɨɬɚɧɵ ɢ ɞɨɥɠɧɵ ɜɵɩɨɥɧɹɬɶɫɹ ɫɩɟ-
ɰɢɚɥɶɧɵɟ ɦɟɪɨɩɪɢɹɬɢɹ ɝɚɡɨɜɨɝɨ ɪɟɠɢɦɚ ɩɪɢ ɜɟɞɟɧɢɢ
ɝɨɪɧɵɯ ɪɚɛɨɬ [11].

2. Ƚɚɡɨɧɚɫɵɳɟɧɧɨɫɬɶ ɜɦɟɳɚɸɳɢɯ ɩɨɪɨɞ, ɪɭɞ ɢ
ɩɪɢɪɨɞɧɵɯ ɪɚɫɫɨɥɨɜ ɦɟɫɬɨɪɨɠɞɟɧɢɹ ɹɜɥɹɟɬɫɹ ɧɟɜɵ-
ɫɨɤɨɣ, ɱɬɨ ɩɨɬɪɟɛɭɟɬ ɩɪɢ ɨɪɝɚɧɢɡɚɰɢɢ ɩɪɨɜɟɞɟɧɢɹ
ɜɵɪɚɛɨɬɨɤ ɩɪɢɦɟɧɟɧɢɹ ɫɬɚɧɞɚɪɬɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ
ɞɥɹ ɩɨɞɚɱɢ ɜɨɡɞɭɯɚ ɢ ɦɟɬɨɞɨɜ ɤɨɧɬɪɨɥɹ ɫɨɫɬɚɜɚ ɚɬ-
ɦɨɫɮɟɪɵ ɪɭɞɧɢɤɚ, ɚɧɚɥɨɝɢɱɧɵɯ ɩɪɢɦɟɧɹɟɦɵɦ ɧɚ
ɪɭɞɧɢɤɟ «ɂɧɬɟɪɧɚɰɢɨɧɚɥɶɧɵɣ», ɫ ɞɨɩɨɥɧɟɧɢɟɦ ɫɪɟɞ-
ɫɬɜɚɦɢ ɨɰɟɧɤɢ ɜɡɪɵɜɨɨɩɚɫɧɨɫɬɢ ɦɧɨɝɨɤɨɦɩɨɧɟɧɬɧɵɯ
ɝɚɡɨɜɵɯ ɫɦɟɫɟɣ.

3. Ɉɞɧɨɣ ɢɡ ɨɫɨɛɟɧɧɨɫɬɟɣ ɩɪɢ ɨɫɜɨɟɧɢɢ ɦɟɫɬɨ-
ɪɨɠɞɟɧɢɹ ɬɪɭɛɤɢ «ɍɞɚɱɧɚɹ» ɹɜɥɹɟɬɫɹ ɡɧɚɱɢɬɟɥɶɧɚɹ
ɜɫɬɪɟɱɚɟɦɨɫɬɶ ɫɨɫɪɟɞɨɬɨɱɟɧɧɵɯ ɝɚɡɨɜɵɞɟɥɟɧɢɣ ɜ
ɪɚɡɥɨɦɧɵɯ ɡɨɧɚɯ, ɢɧɨɝɞɚ ɫ ɩɨɜɵɲɟɧɧɵɦ ɫɨɞɟɪɠɚɧɢ-
ɟɦ ɜɨɞɨɪɨɞɚ ɜ ɧɚɱɚɥɶɧɵɣ ɩɟɪɢɨɞ. ɗɬɨ ɫɥɟɞɭɟɬ ɭɱɢ-
ɬɵɜɚɬɶ ɩɪɢ ɪɚɡɪɚɛɨɬɤɟ ɩɪɨɮɢɥɚɤɬɢɱɟɫɤɢɯ ɦɟɪɨɩɪɢɹ-
ɬɢɣ ɢ ɜɟɞɟɧɢɢ ɩɨɞɡɟɦɧɵɯ ɝɨɪɧɵɯ ɪɚɛɨɬ.

4. ȼ ɫɜɹɡɢ ɫ ɨɪɢɝɢɧɚɥɶɧɨɫɬɶɸ ɤɨɥɥɟɤɬɨɪɫɤɢɯ
ɫɜɨɣɫɬɜ ɫɥɚɝɚɸɳɢɯ ɦɟɫɬɨɪɨɠɞɟɧɢɟ ɮɨɪɦɚɰɢɣ, ɜɤɥɸ-
ɱɚɹ ɧɚɥɢɱɢɟ «ɥɨɜɭɲɟɤ», ɢ ɨɬɫɭɬɫɬɜɢɟɦ ɤɨɥɢɱɟɫɬɜɟɧ-
ɧɵɯ ɨɰɟɧɨɤ ɝɚɡɨɜɵɞɟɥɟɧɢɣ ɩɪɢ ɢɯ ɜɫɤɪɵɬɢɢ, ɚ ɬɚɤɠɟ
ɝɚɡɨɨɬɞɚɱɢ ɧɟɮɬɟɧɨɫɧɵɯ ɩɨɪɨɞ, ɧɟɨɛɯɨɞɢɦɨ ɞɨɢɡɭ-
ɱɟɧɢɟ ɟɝɨ ɝɚɡɨɜɨɝɨ ɮɚɤɬɨɪɚ ɩɪɢ ɜɟɞɟɧɢɢ ɪɚɡɜɟɞɨɱɧɵɯ
ɢ ɩɨɞɡɟɦɧɵɯ ɝɨɪɧɵɯ ɪɚɛɨɬ. ɉɪɟɞɥɨɠɟɧɧɚɹ ɤɚɱɟɫɬ-
ɜɟɧɧɚɹ ɢ ɤɨɥɢɱɟɫɬɜɟɧɧɚɹ ɨɰɟɧɤɚ ɮɚɤɬɨɪɨɜ ɧɟɮɬɟɝɚ-
ɡɨɨɩɚɫɧɨɫɬɢ ɭɱɚɫɬɤɨɜ (ɡɨɧ) ɩɨɡɜɨɥɢɬ ɨɫɭɳɟɫɬɜɥɹɬɶ
ɞɟɬɚɥɶɧɨɟ ɪɚɣɨɧɢɪɨɜɚɧɢɟ ɦɟɫɬɨɪɨɠɞɟɧɢɹ ɢ ɜɵɞɟ-
ɥɹɬɶ ɧɚɢɛɨɥɟɟ ɡɧɚɱɢɦɵɟ ɨɛɴɟɤɬɵ ɩɪɢ ɩɪɨɝɧɨɡɟɞɥɹ
ɝɨɪɧɨɩɪɨɯɨɞɱɟɫɤɢɯ ɢ ɞɨɛɵɱɧɵɯ ɪɚɛɨɬ.
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Ⱦɚɧɚ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɝɟɨɦɟɯɚɧɢɱɟɫɤɨɣ ɫɢɬɭɚɰɢɢ, ɫɥɨɠɢɜɲɟɣɫɹ ɧɚ ɀɟɡɤɚɡɝɚɧɫɤɨɦ ɦɟɫɬɨɪɨɠɞɟɧɢɢ ɜ ɪɟɡɭɥɶɬɚɬɟ ɩɪɢɦɟɧɟɧɢɹ
ɜ ɬɟɱɟɧɢɟ ɞɥɢɬɟɥɶɧɨɝɨ ɜɪɟɦɟɧɢ ɤɚɦɟɪɧɨɫɬɨɥɛɨɜɨɣ ɫɢɫɬɟɦɵ ɪɚɡɪɚɛɨɬɤɢ ɫ ɨɫɬɚɜɥɟɧɢɟɦ ɦɟɠɞɭɤɚɦɟɪɧɵɯ ɰɟɥɢɤɨɜ (ɆɄɐ).
Ɉɛɨɫɧɨɜɚɧ ɩɟɪɟɯɨɞ ɤ ɩɨɜɬɨɪɧɨɣ ɪɚɡɪɚɛɨɬɤɟ ɫ ɡɚɤɥɚɞɤɨɣ ɜɵɪɚɛɨɬɚɧɧɨɝɨ ɩɪɨɫɬɪɚɧɫɬɜɚ. Ɋɚɫɫɦɨɬɪɟɧɚ ɜɨɡɦɨɠɧɨɫɬɶ ɩɪɢɦɟ-
ɧɟɧɢɹ ɬɟɯɧɨɥɨɝɢɢ ɭɬɢɥɢɡɚɰɢɢ ɨɬɯɨɞɨɜ ɩɟɪɟɪɚɛɨɬɤɢ ɪɭɞ ɜ ɜɵɪɚɛɨɬɚɧɧɨɦ ɩɪɨɫɬɪɚɧɫɬɜɟ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɜɟɪɬɢɤɚɥɶɧɵɯ ɫɝɭ-
ɫɬɢɬɟɥɟɣ, ɪɚɫɩɨɥɨɠɟɧɧɵɯ ɜ ɩɨɞɡɟɦɧɨɦ ɩɪɨɫɬɪɚɧɫɬɜɟ ɪɭɞɧɢɤɚ.
ɄɅɘɑȿȼɕȿ ɋɅɈȼȺ: ɡɚɤɥɚɞɤɚ ɜɵɪɚɛɨɬɚɧɧɨɝɨ ɩɪɨɫɬɪɚɧɫɬɜɚ; ɨɬɯɨɞɵ ɞɨɛɵɱɢ ɪɭɞɵ; ɨɬɯɨɞɵ ɩɟɪɟɪɚɛɨɬɤɢ ɪɭɞ; ɩɨɞɡɟɦɧɵɣ
ɡɚɤɥɚɞɨɱɧɵɣ ɤɨɦɩɥɟɤɫ; ɜɟɪɬɢɤɚɥɶɧɵɣ ɫɝɭɫɬɢɬɟɥɶ; ɮɥɨɤɭɥɹɧɬ; ɬɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɫɯɟɦɚ.

M.V.Rylnikova, A.B.Yun, I.V.Terentyeva

ABOUT UTILIZATION OF WASTES MOUNTAIN AND CONCENTRATING PRODUCTIONS ON

THE ZHEZKAZGANSKY DEPOSIT

Description of the geomechanical situation developed on the Zhezkazgansky deposit as a result of application during great time of
rib-and-pillar of development with leaving of interchamber with spurns (ICS) is given. Passing is reasonable to the repeated devel-
opment with the bookmark of mine-out space. Possibility of application of technology of utilization of wastes of processing of ores is
considered in mine-out space with the use of the vertical thickeners located in underground space of mine.
KEY WORDS: bookmark of mine-out space; ore production waste; waste of processing of ores; underground bookmark complex;

vertical thickener; flocculant; flowsheet.

Ɉɩɵɬ ɪɚɡɪɚɛɨɬɤɢ ɀɟɡɤɚɡɝɚɧɫɤɨɝɨ ɦɟɫɬɨɪɨɠɞɟ-
ɧɢɹ ɫɜɢɞɟɬɟɥɶɫɬɜɭɟɬ ɨ ɬɨɦ, ɱɬɨ ɧɚɥɢɱɢɟ ɛɨɥɶɲɢɯ
ɨɛɴɟɦɨɜ ɩɨɞɡɟɦɧɵɯ ɜɵɪɚɛɨɬɚɧɧɵɯ ɩɪɨɫɬɪɚɧɫɬɜ ɞɟɫ-
ɬɚɛɢɥɢɡɢɪɭɟɬ ɝɟɨɦɟɯɚɧɢɱɟɫɤɭɸ ɫɢɬɭɚɰɢɸ ɪɟɝɢɨɧɚ.
Ⱦɚɥɶɧɟɣɲɚɹ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɚɹ ɞɟɹɬɟɥɶɧɨɫɬɶ ɩɪɟɞ-
ɩɪɢɹɬɢɹ ɡɚɜɢɫɢɬ ɨɬ ɨɩɟɪɚɬɢɜɧɨɫɬɢ ɢ ɷɮɮɟɤɬɢɜɧɨɫɬɢ
ɪɚɡɪɚɛɨɬɤɢ ɢ ɜɧɟɞɪɟɧɢɹ ɜ ɩɪɚɤɬɢɤɭ ɫɢɫɬɟɦɵ ɪɚɡɪɚ-
ɛɨɬɤɢ ɫ ɡɚɤɥɚɞɤɨɣ ɜɵɪɚɛɨɬɚɧɧɨɝɨ ɩɪɨɫɬɪɚɧɫɬɜɚ.

ɋɬɚɛɢɥɢɡɢɪɭɸɳɚɹ ɪɨɥɶ ɡɚɤɥɚɞɤɢ ɩɪɨɹɜɥɹɟɬɫɹ  ɜ

ɫɥɟɞɭɸɳɟɦ:
– ɩɪɢɨɫɬɚɧɨɜɤɚ ɩɪɨɰɟɫɫɚ ɪɚɡɪɭɲɟɧɢɹ ɰɟɥɢɤɨɜ

ɡɚ ɫɱɟɬ ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɛɨɤɨɜɨɝɨ ɩɨɞɩɨɪɚ ɡɚɤɥɚɞɤɨɣ
ɪɢɫ.1);

– ɨɝɪɚɧɢɱɟɧɢɟ ɜɵɫɨɬɵ ɡɨɧɵ ɨɛɪɭɲɟɧɢɹ ɢ ɨɫɬɚ-
ɧɨɜɤɚ ɩɪɨɰɟɫɫɚ ɨɛɪɭɲɟɧɢɹ ɡɚ ɫɱɟɬ ɡɚɛɭɬɨɜɤɢ ɩɭɫɬɨɬ
ɡɚɤɥɚɞɤɨɣ.

Ɂɚɥɨɠɟɧɧɵɟ ɭɱɚɫɬɤɢ, ɧɚ ɤɨɬɨɪɵɯ ɪɚɡɪɭɲɟɧɢɟ
ɆɄɐ ɨɫɬɚɧɨɜɥɟɧɨ ɡɚɤɥɚɞɤɨɣ, ɫɩɨɫɨɛɧɵ ɩɪɟɞɨɬɜɪɚ-
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ɬɢɬɶ ɪɚɡɜɢɬɢɟ ɩɥɨɳɚɞɧɵɯ ɨɛɪɭɲɟɧɢɣ ɧɚ ɨɛɲɢɪɧɵɯ
ɡɚɥɟɠɚɯ. ɉɪɢ ɷɬɨɦ ɛɭɞɟɬ ɩɪɨɢɫɯɨɞɢɬɶ ɬɨɥɶɤɨ ɩɥɚɜɧɨɟ
ɨɫɟɞɚɧɢɟ ɡɟɦɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ. Ɂɚɤɥɚɞɤɚ ɜ ɞɚɧɧɨɦ
ɫɥɭɱɚɟ ɜɵɩɨɥɧɹɟɬ ɪɨɥɶ ɛɚɪɶɟɪɧɵɯ ɰɟɥɢɤɨɜ (Ȼɐ). ɇɚ
ɧɟɡɚɥɨɠɟɧɧɵɯ ɡɚɥɟɠɚɯ ɨɛɪɭɲɟɧɢɟ ɧɚɥɟɝɚɸɳɟɣ ɬɨɥ-
ɳɢ ɪɚɡɜɢɜɚɟɬɫɹ ɧɚ ɛɨɥɶɲɭɸ ɦɨɳɧɨɫɬɶ ɜɩɥɨɬɶ ɞɨ ɨɛ-
ɪɚɡɨɜɚɧɢɹ ɩɪɨɜɚɥɚ ɧɚ ɡɟɦɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ. ɇɚ ɡɚɥɨ-
ɠɟɧɧɵɯ ɡɚɥɟɠɚɯ ɨɛɪɭɲɟɧɢɟ ɛɵɫɬɪɨ ɡɚɬɭɯɚɟɬ ɩɨ ɜɵ-
ɫɨɬɟ ɡɚ ɫɱɟɬ ɡɚɛɭɬɨɜɤɢ (ɪɢɫ.2).

ɆɄɐ, ɩɨɬɟɪɹɜɲɢɣ ɧɟɫɭɳɭɸ
ɫɩɨɫɨɛɧɨɫɬɶ

ɆɄɐ, ɫ ɩɪɢɡɧɚɤɚɦɢ
ɪɚɡɪɭɲɟɧɢɹ

Ɋɢɫ. 1. ɉɪɢɨɫɬɚɧɨɜɥɟɧɢɟ ɪɚɡɪɭɲɟɧɢɹ  ɆɄɐ ɩɭɬɟɦ
ɡɚɤɥɚɞɤɢ ɡɚ ɫɱɟɬ ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ  ɨɫɵɩɚɧɢɹ

ɢ ɫɨɡɞɚɧɢɹ ɛɨɤɨɜɨɝɨ ɩɨɞɩɨɪɚ

ɧɟ ɡɚɥɨɠɟɧɨ

ɨɫɥɚɛɥɟɧɧɵɣ ɭɱɚɫɬɨɤ

ɡɚɥɨɠɟɧ

Ɋɢɫ. 2. Ɋɚɡɜɢɬɢɟ ɨɛɪɭɲɟɧɢɹ ɞɨ ɩɨɜɟɪɯɧɨɫɬɢ ɧɚ
ɧɟɡɚɥɨɠɟɧɧɵɯ ɭɱɚɫɬɤɚɯ ɢ ɡɚɬɭɯɚɧɢɟ ɜ ɬɨɥɳɟ ɩɨ-

ɪɨɞ ɧɚ ɡɚɥɨɠɟɧɧɵɯ ɭɱɚɫɬɤɚɯ

Ɉɩɬɢɦɚɥɶɧɵɦ ɦɚɬɟɪɢɚɥɨɦ ɞɥɹ ɡɚɤɥɚɞɤɢ ɜɵɪɚ-
ɛɨɬɚɧɧɵɯ ɩɪɨɫɬɪɚɧɫɬɜ (ɩɭɫɬɨɬ) ɹɜɥɹɸɬɫɹ ɨɬɜɚɥɶɧɵɟ
ɯɜɨɫɬɵ ɮɥɨɬɚɰɢɢ, ɬɤ. ɩɨɡɜɨɥɹɸɬ ɩɪɢɦɟɧɹɬɶ ɝɢɞɪɨɡɚ-
ɤɥɚɞɤɭ ɢ ɧɟ ɬɪɟɛɭɸɬ ɡɧɚɱɢɬɟɥɶɧɵɯ ɡɚɬɪɚɬ ɧɚ ɩɨɞɝɨ-
ɬɨɜɤɭ ɢɧɟɪɬɧɵɯ ɦɚɬɟɪɢɚɥɨɜ. Ɉɞɧɚɤɨ ɚɧɚɥɢɡ ɩɪɨɟɤɬɨɜ
ɪɚɡɪɚɛɨɬɤɢ ɪɭɞɧɵɯ ɦɟɫɬɨɪɨɠɞɟɧɢɣ ɫɜɢɞɟɬɟɥɶɫɬɜɭɟɬ
ɨ ɬɨɦ, ɱɬɨ ɬɨɥɶɤɨ ɜ 15% ɩɪɨɟɤɬɨɜ ɩɪɟɞɭɫɦɨɬɪɟɧɨ ɤɚ-
ɤɨɟɥɢɛɨ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɨɬɯɨɞɨɜ ɞɨɛɵɱɢ ɢ ɩɟɪɟɪɚ-
ɛɨɬɤɢ ɪɭɞ. ɂ ɷɬɨ ɩɪɢ ɬɨɦ, ɱɬɨ ɭɬɢɥɢɡɚɰɢɹ ɬɟɯɧɨɝɟɧɧɨ-
ɝɨ ɫɵɪɶɹ ɜɫɟ ɛɨɥɟɟ ɭɬɜɟɪɠɞɚɟɬɫɹ ɜ ɤɚɱɟɫɬɜɟ ɜɚɠɧɨɝɨ
ɤɨɦɩɨɧɟɧɬɚ ɦɢɧɟɪɚɥɶɧɨɫɵɪɶɟɜɨɝɨ ɛɚɥɚɧɫɚ, ɚ ɪɚɡɜɢ-
ɬɢɟ ɬɟɯɧɨɥɨɝɢɢ ɭɬɢɥɢɡɚɰɢɢ, ɫɤɥɚɞɢɪɨɜɚɧɢɹ ɬɟɯɧɨɝɟɧ-

ɧɨɝɨ ɫɵɪɶɹ ɜ ɜɵɪɚɛɨɬɚɧɧɵɯ ɩɪɨɫɬɪɚɧɫɬɜɚɯ ɧɚ ɩɨ-
ɜɟɪɯɧɨɫɬɢ ɜ ɧɟɞɪɚɯ ɡɟɦɥɢ ɢɥɢ ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɜ
ɤɚɱɟɫɬɜɟ ɤɨɦɩɨɧɟɧɬɚ ɡɚɤɥɚɞɨɱɧɨɣ ɫɦɟɫɢ, ɹɜɥɹɟɬɫɹ
ɧɟɨɬɴɟɦɥɟɦɨɣ ɢɧɧɨɜɚɰɢɨɧɧɨɣ ɫɨɫɬɚɜɥɹɸɳɟɣ ɩɪɢ-
ɨɪɢɬɟɬɧɨɝɨ ɧɚɩɪɚɜɥɟɧɢɹ ɪɚɰɢɨɧɚɥɶɧɨɝɨ ɩɪɢɪɨɞɨ-
ɩɨɥɶɡɨɜɚɧɢɹ.

ɉɪɢɦɟɧɟɧɢɟ ɨɬɯɨɞɨɜ ɨɛɨɝɚɳɟɧɢɹ ɢ ɩɟɪɟɪɚɛɨɬɤɢ
ɪɭɞ ɞɥɹ ɭɩɪɚɜɥɹɟɦɨɣ ɫɟɥɟɤɬɢɜɧɨɣ ɭɬɢɥɢɡɚɰɢɢ ɜ ɜɵ-
ɪɚɛɨɬɚɧɧɵɯ ɩɪɨɫɬɪɚɧɫɬɜɚɯ ɤɚɪɶɟɪɨɜ ɢɥɢ ɞɥɹ ɡɚɤɥɚɞ-
ɤɢ ɩɨɞɡɟɦɧɵɯ ɜɵɪɚɛɨɬɚɧɧɵɯ ɩɪɨɫɬɪɚɧɫɬɜ (ɤɚɦɟɪ) ɩɨ-
ɡɜɨɥɹɟɬ ɫɨɤɪɚɬɢɬɶ ɤɨɥɢɱɟɫɬɜɨ ɢ ɨɛɴɟɦ ɡɚɧɢɦɚɟɦɵɯ
ɷɤɨɥɨɝɢɱɟɫɤɢ ɨɩɚɫɧɵɯ ɯɜɨɫɬɨɯɪɚɧɢɥɢɳ, ɚ ɜ ɧɟɤɨɬɨɪɵɯ
ɫɥɭɱɚɹɯ ɢɫɤɥɸɱɢɬɶ ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɜ ɢɯ ɩɨɬɪɟɛɧɨɫɬɢ.
Ɍɚɤ, ɧɚɩɪɢɦɟɪ, ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɯɜɨɫɬɨɜ ɨɛɨɝɚɳɟɧɢɹ
ɞɥɹ ɝɢɞɪɚɜɥɢɱɟɫɤɨɣ (ɈȺɈ «ɄɆȺ ɪɭɞɚ») ɢ ɬɜɟɪɞɟɸ-
ɳɟɣ (ɍɱɚɥɢɧɫɤɢɣ ȽɈɄ, Ƚɚɣɫɤɢɣ ȽɈɄ, ɇɨɪɢɥɶɫɤɢɣ ɧɢ-
ɤɟɥɶ) ɡɚɤɥɚɞɤɢ ɩɨɞɡɟɦɧɵɯ ɤɚɦɟɪ ɩɨɡɜɨɥɹɟɬ ɫɭɳɟɫɬ-
ɜɟɧɧɨ ɫɨɤɪɚɬɢɬɶ ɡɚɬɪɚɬɵ ɧɚ ɮɨɪɦɢɪɨɜɚɧɢɟ ɢɫɤɭɫɫɬ-
ɜɟɧɧɨɝɨ ɦɚɫɫɢɜɚ [1, 2, 3].

Ʉ ɞɨɫɬɨɢɧɫɬɜɚɦ ɬɚɤɢɯ ɫɯɟɦ ɫɥɟɞɭɟɬ ɨɬɧɟɫɬɢ ɢɫ-
ɩɨɥɶɡɨɜɚɧɢɟ ɞɨɫɬɭɩɧɨɝɨ ɞɟɲɟɜɨɝɨ ɧɚɩɨɥɧɢɬɟɥɹ ɫɦɟ-
ɫɟɣ, ɭɬɢɥɢɡɚɰɢɸ ɯɜɨɫɬɨɜ ɢ, ɤɚɤ ɫɥɟɞɫɬɜɢɟ, ɫɨɤɪɚɳɟ-
ɧɢɟ ɧɚɥɨɝɚ ɡɚ ɪɚɡɦɟɳɟɧɢɟ ɨɬɯɨɞɨɜ, ɫɧɢɠɟɧɢɟ ɧɟɝɚ-
ɬɢɜɧɨɝɨ ɷɤɨɥɨɝɢɱɟɫɤɨɝɨ ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ ɨɤɪɭɠɚɸɳɭɸ
ɫɪɟɞɭ. ɇɟɞɨɫɬɚɬɤɚɦɢ ɹɜɥɹɟɬɫɹ ɜɵɫɨɤɚɹ ɷɧɟɪɝɨ- ɢ ɦɚ-
ɬɟɪɢɚɥɨɟɦɤɨɫɬɶ ɨɩɟɪɚɰɢɣ ɨɛɟɡɜɨɠɢɜɚɧɢɹ ɤɨɦɩɨɧɟɧ-
ɬɨɜ ɜ ɡɚɤɥɚɞɨɱɧɨɣ ɫɦɟɫɢ.

ȼ ɪɟɡɭɥɶɬɚɬɟ ɢɫɫɥɟɞɨɜɚɧɢɣ, ɩɪɨɜɟɞɟɧɧɵɯ ɫɩɟ-
ɰɢɚɥɢɫɬɚɦɢ ɂɉɄɈɇ ɊȺɇ ɩɪɢ ɩɨɞɞɟɪɠɤɟ ɉɪɨɝɪɚɦɦɵ
ɮɭɧɞɚɦɟɧɬɚɥɶɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ ɨɬɞɟɥɟɧɢɹ ɧɚɭɤ ɨ
Ɂɟɦɥɟ ɊȺɇ ɈɇɁɁ [4], ɛɵɥ ɪɚɡɪɚɛɨɬɚɧ ɚɥɝɨɪɢɬɦ ɪɟɚ-
ɥɢɡɚɰɢɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɫɯɟɦɵ ɡɚɤɥɚɞɤɢ ɩɨɞɡɟɦɧɨɝɨ
ɜɵɪɚɛɨɬɚɧɧɨɝɨ ɩɪɨɫɬɪɚɧɫɬɜɚ ɨɛɟɡɜɨɠɟɧɧɵɦɢ ɯɜɨ-
ɫɬɚɦɢ ɨɛɨɝɚɳɟɧɢɹ ɪɭɞ (ɪɢɫ.3).

Ⱦɚɧɧɚɹ ɬɟɯɧɨɥɨɝɢɹ ɩɨɡɜɨɥɢɬ ɬɪɚɧɫɩɨɪɬɢɪɨɜɚɬɶ
ɨɛɜɨɞɧɟɧɧɵɟ ɬɟɤɭɳɢɟ ɯɜɨɫɬɵ ɨɛɨɝɚɳɟɧɢɹ ɧɚ ɫɨɬɧɢ
ɤɢɥɨɦɟɬɪɨɜ ɢ ɫɝɭɳɚɬɶ ɢɯ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɜɛɥɢɡɢ ɡɚ-
ɤɥɚɞɨɱɧɨɝɨ ɩɨɞɡɟɦɧɨɝɨ ɩɪɨɫɬɪɚɧɫɬɜɚ, ɱɬɨ ɪɟɲɢɬ ɩɪɨ-
ɛɥɟɦɭ ɡɚɤɥɚɞɤɢ ɧɚ ɨɬɞɚɥɟɧɧɵɯ ɨɬ ɨɛɨɝɚɬɢɬɟɥɶɧɵɯ
ɮɚɛɪɢɤ ɪɭɞɧɢɤɚɯ.

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɨɞɧɨɣ ɢɡ ɡɚɞɚɱ, ɪɟɲɟɧɢɟ ɤɨɬɨ-
ɪɨɣ ɧɟɨɛɯɨɞɢɦɨ ɞɥɹ ɪɟɚɥɢɡɚɰɢɢ  ɡɚɤɥɚɞɤɢ ɜɵɪɚɛɨ-
ɬɚɧɧɨɝɨ ɩɪɨɫɬɪɚɧɫɬɜɚ, ɹɜɥɹɟɬɫɹ ɪɚɡɦɟɳɟɧɢɟ ɜ ɩɨɞ-
ɡɟɦɧɨɦ ɜɵɪɚɛɨɬɚɧɧɨɦ ɩɪɨɫɬɪɚɧɫɬɜɟ ɤɨɦɩɥɟɤɫɚ ɨɛɨ-
ɪɭɞɨɜɚɧɢɹ, ɨɛɟɫɩɟɱɢɜɚɸɳɟɝɨ ɬɪɟɛɭɟɦɵɟ ɪɟɨɥɨɝɢɱɟ-
ɫɤɢɟ ɫɜɨɣɫɬɜɚ ɡɚɤɥɚɞɨɱɧɨɣ ɫɦɟɫɢ ɢ ɧɟɨɛɯɨɞɢɦɭɸ
ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ.

Ⱥɧɚɥɢɡ ɦɢɪɨɜɨɝɨ ɨɩɵɬɚ ɩɪɨɰɟɫɫɨɜ ɫɝɭɳɟɧɢɹ
ɬɨɧɤɨɞɢɫɩɟɪɫɧɵɯ ɦɚɬɟɪɢɚɥɨɜ, ɭɤɚɡɚɥ  ɧɚ ɬɨ, ɱɬɨ ɞɥɹ
ɫɝɭɳɟɧɢɹ ɯɜɨɫɬɨɜ ɨɛɨɝɚɳɟɧɢɹ ɜ ɩɨɞɡɟɦɧɵɯ ɜɵɪɚɛɨɬ-
ɤɚɯ ɧɚɢɛɨɥɟɟ ɰɟɥɟɫɨɨɛɪɚɡɧɵ ɜɟɪɬɢɤɚɥɶɧɵɟ ɫɝɭɫɬɢɬɟ-
ɥɢ, ɧɚɲɟɞɲɢɟ ɩɪɢɦɟɧɟɧɢɟ ɜ ɡɚɪɭɛɟɠɧɨɣ ɩɪɚɤɬɢɤɟ
ɫɝɭɳɟɧɢɹ ɯɜɨɫɬɨɜ ɧɚ ɩɨɜɟɪɯɧɨɫɬɢ. ȼɟɪɬɢɤɚɥɶɧɵɟ ɫɝɭ-
ɫɬɢɬɟɥɢ ɫɩɨɫɨɛɧɵ ɨɫɭɳɟɫɬɜɢɬɶ ɩɪɨɰɟɫɫ ɨɛɟɡɜɨɠɢɜɚ-
ɧɢɹ ɞɨ 60% ɩɪɢ ɫɪɚɜɧɢɬɟɥɶɧɨ ɧɟɛɨɥɶɲɢɯ ɝɚɛɚɪɢɬɧɵɯ
ɪɚɡɦɟɪɚɯ. Ɉɞɧɚɤɨ ɩɪɟɰɟɞɟɧɬɨɜ ɩɨ ɭɫɬɚɧɨɜɤɟ ɢ ɷɮ-
ɮɟɤɬɢɜɧɨɣ ɪɚɛɨɬɟ ɜɟɪɬɢɤɚɥɶɧɵɯ ɫɝɭɫɬɢɬɟɥɟɣ ɜ ɩɨɞ-
ɡɟɦɧɵɯ ɜɵɪɚɛɨɬɤɚɯ ɜ ɪɨɫɫɢɣɫɤɨɣ ɩɪɚɤɬɢɤɟ ɞɨ ɧɚ-
ɫɬɨɹɳɟɝɨ ɜɪɟɦɟɧɢ ɧɟ ɛɵɥɨ.
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Ɋɢɫ.3. Ⱥɥɝɨɪɢɬɦ ɪɟɚɥɢɡɚɰɢɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɫɯɟɦɵ ɡɚɤɥɚɞɤɢ ɩɨɞɡɟɦɧɨɝɨ ɜɵɪɚɛɨɬɚɧɧɨɝɨ
ɩɪɨɫɬɪɚɧɫɬɜɚ ɨɛɟɡɜɨɠɟɧɧɵɦɢ ɯɜɨɫɬɚɦɢ ɨɛɨɝɚɳɟɧɢɹ ɪɭɞ

Ɋɚɫɩɨɥɨɠɟɧɢɟ ɫɝɭɫɬɢɬɟɥɹ ɜ ɜɟɪɬɢɤɚɥɶɧɨɦ ɩɪɨ-
ɫɬɪɚɧɫɬɜɟ ɩɨɞɡɟɦɧɵɯ ɜɵɪɚɛɨɬɨɤ ɜɟɞɟɬ ɤ ɫɨɡɞɚɧɢɸ
ɦɨɛɢɥɶɧɵɯ ɡɚɤɥɚɞɨɱɧɵɯ ɤɨɦɩɥɟɤɫɨɜ. ȼɧɟɞɪɟɧɢɟ ɜ
ɩɪɚɤɬɢɤɭ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɝɨɪɧɵɯ ɩɪɟɞɩɪɢɹɬɢɣ, ɨɫɭ-
ɳɟɫɬɜɥɹɸɳɢɯ ɪɚɡɪɚɛɨɬɤɭ ɪɭɞɧɵɯ ɦɟɫɬɨɪɨɠɞɟɧɢɣ
ɩɨɞɡɟɦɧɵɦ ɫɩɨɫɨɛɨɦ, ɦɨɞɭɥɶɧɵɯ ɡɚɤɥɚɞɨɱɧɵɯ ɤɨɦ-
ɩɥɟɤɫɨɜ ɩɨɡɜɨɥɢɬ:

– ɪɚɫɲɢɪɢɬɶ ɨɛɥɚɫɬɶ ɩɪɢɦɟɧɟɧɢɹ ɫɢɫɬɟɦ ɪɚɡɪɚ-
ɛɨɬɤɢ ɫ ɬɜɟɪɞɟɸɳɟɣ ɡɚɤɥɚɞɤɨɣ;

– ɫɭɳɟɫɬɜɟɧɧɨ ɷɤɨɧɨɦɢɬɶ ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ ɧɚ
ɩɨɞɝɨɬɨɜɤɭ ɤɨɦɩɨɧɟɧɬɨɜ ɡɚɤɥɚɞɨɱɧɨɣ ɫɦɟɫɢ;

– ɫɧɢɡɢɬɶ ɪɚɫɯɨɞ ɜɹɠɭɳɢɯ, ɜ ɬɨɦ ɱɢɫɥɟ ɰɟɦɟɧɬɚ;
– ɜ ɤɪɚɬɤɢɟ ɫɪɨɤɢ ɥɢɤɜɢɞɢɪɨɜɚɬɶ ɩɨɞɡɟɦɧɵɟ

ɩɭɫɬɨɬɵ, ɩɪɨɜɚɥɵ ɢ ɞɟɮɨɪɦɚɰɢɢ ɡɟɦɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ
ɩɪɢ ɤɨɦɛɢɧɢɪɨɜɚɧɧɨɣ ɪɚɡɪɚɛɨɬɤɟ ɪɭɞɧɵɯ ɦɟɫɬɨɪɨɠ-
ɞɟɧɢɣ;

– ɫɨɤɪɚɬɢɬɶ ɬɪɚɜɦɚɬɢɡɦ ɢ ɨɛɟɫɩɟɱɢɬɶ ɛɟɡɨɩɚɫ-
ɧɨɫɬɶ ɩɨɞɡɟɦɧɵɯ ɝɨɪɧɵɯ ɪɚɛɨɬ.

Ⱦɨɤɚɡɚɧɨ, ɱɬɨ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɦɨɛɢɥɶɧɵɯ ɤɨɦ-
ɩɥɟɤɫɨɜ ɤɚɱɟɫɬɜɟɧɧɨ ɦɟɧɹɟɬ ɜɨɡɦɨɠɧɨɫɬɢ, ɭɫɥɨɜɢɹ
ɩɪɢɦɟɧɟɧɢɹ ɢ ɩɪɢɧɰɢɩɵ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɫɢɫɬɟɦ ɩɨɞ-
ɡɟɦɧɨɣ ɪɚɡɪɚɛɨɬɤɢ ɫ ɬɜɟɪɞɟɸɳɟɣ ɡɚɤɥɚɞɤɨɣ ɜɵɪɚɛɨ-
ɬɚɧɧɨɝɨ ɩɪɨɫɬɪɚɧɫɬɜɚ. ɉɟɪɟɞɜɢɠɧɨɣ ɡɚɤɥɚɞɨɱɧɵɣ
ɤɨɦɩɥɟɤɫ ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ  ɧɟɛɨɥɶɲɢɦɢ ɝɚɛɚɪɢɬɚɦɢ,
ɧɢɡɤɢɦ ɷɧɟɪɝɨɩɨɬɪɟɛɥɟɧɢɟɦ ɢ ɦɨɠɟɬ ɩɟɪɟɦɟɳɚɬɶɫɹ
ɜɫɥɟɞ ɡɚ ɪɚɡɜɢɬɢɟɦ ɮɪɨɧɬɚ ɝɨɪɧɵɯ ɪɚɛɨɬ, ɜ ɬɨɦ ɱɢɫ-
ɥɟ ɧɚ ɞɪɭɝɢɟ ɭɱɚɫɬɤɢ ɢ ɪɭɞɧɵɟ ɡɚɥɟɠɢ. ɉɪɢɝɨɬɨɜɥɟ-
ɧɢɟ ɡɚɤɥɚɞɨɱɧɨɣ ɫɦɟɫɢ ɜ ɩɨɞɡɟɦɧɵɯ ɭɫɥɨɜɢɹɯ ɩɨɡɜɨ-
ɥɹɟɬ ɨɬɤɚɡɚɬɶɫɹ ɨɬ ɩɨɞɴɟɦɚ ɧɚ ɩɨɜɟɪɯɧɨɫɬɶ ɩɭɫɬɨɣ
ɩɨɪɨɞɵ ɢ ɲɚɯɬɧɵɯ ɲɥɚɦɨɜ. Ɉɬɩɚɞɚɟɬ ɧɟɨɛɯɨɞɢɦɨɫɬɶ
ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɫɬɚɰɢɨɧɚɪɧɨɝɨ ɤɪɭɩɧɨɝɚɛɚɪɢɬɧɨɝɨ ɩɨ-
ɜɟɪɯɧɨɫɬɧɨɝɨ ɤɨɦɩɥɟɤɫɚ, ɚ ɬɚɤɠɟ ɛɭɪɟɧɢɹ, ɨɫɧɚɫɬɤɢ ɢ
ɷɤɫɩɥɭɚɬɚɰɢɢ ɦɧɨɝɨɤɢɥɨɦɟɬɪɨɜɨɣ ɫɟɬɢ ɡɚɤɥɚɞɨɱɧɵɯ
ɫɤɜɚɠɢɧ.

ɉɪɢɝɨɬɨɜɥɟɧɢɟ ɡɚɤɥɚɞɨɱɧɵɯ ɫɦɟɫɟɣ ɧɚ ɨɫɧɨɜɟ
ɬɟɤɭɳɢɯ ɯɜɨɫɬɨɜ ɨɛɨɝɚɳɟɧɢɹ ɪɭɞ ɩɨɡɜɨɥɢɬ ɫɧɢɡɢɬɶ
ɡɚɬɪɚɬɵ ɧɚ ɩɪɢɝɨɬɨɜɥɟɧɢɟ ɡɚɤɥɚɞɨɱɧɨɣ ɫɦɟɫɢ ɢ ɩɪɨ-
ɢɡɜɨɞɫɬɜɨ ɡɚɤɥɚɞɨɱɧɵɯ ɪɚɛɨɬ, ɜɤɥɸɱɚɸɳɢɟ ɡɚɬɪɚɬɵ

ɧɚ ɬɪɚɧɫɩɨɪɬɢɪɨɜɚɧɢɟ, ɫɤɥɚɞɢɪɨɜɚɧɢɟ ɢɥɢ ɭɬɢɥɢɡɚ-
ɰɢɸ ɢɯ ɜ ɜɵɪɚɛɨɬɚɧɧɵɯ ɩɪɨɫɬɪɚɧɫɬɜɚɯ ɩɨɞɡɟɦɧɵɯ
ɝɨɪɧɵɯ ɜɵɪɚɛɨɬɨɤ.

Ɉɞɧɨɣ ɢɡ ɫɚɦɵɯ ɡɚɬɪɚɬɧɵɯ ɩɪɨɰɟɫɫɨɜ ɩɪɢ ɩɨɞ-
ɝɨɬɨɜɤɟ ɯɜɨɫɬɨɜ ɨɛɨɝɚɳɟɧɢɹ ɤ ɡɚɤɥɚɞɨɱɧɵɦ ɪɚɛɨɬɚɦ,
ɬɨ ɟɫɬɶ ɩɭɥɶɩɵ ɬɟɤɭɳɢɯ ɯɜɨɫɬɨɜ ɩɨɫɬɭɩɚɸɳɢɯ ɨɬ ɨɛɨ-
ɝɚɬɢɬɟɥɶɧɨɣ ɮɚɛɪɢɤɢ ɫ ɫɨɨɬɧɨɲɟɧɢɟɦ ɬɜɟɪɞɨɝɨ ɢ
ɠɢɞɤɨɝɨ ɤɚɤ Ɍ : ɀ=80:20, ɹɜɥɹɟɬɫɹ ɢɯ ɫɝɭɳɟɧɢɟ.

ɋɝɭɳɟɧɢɟ ɩɪɟɞɭɫɦɚɬɪɢɜɚɸɬ ɮɭɧɤɰɢɢ ɭɞɚɥɟɧɢɹ
ɢɡɛɵɬɨɱɧɨɣ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɜɨɞɵ, ɧɟɨɛɯɨɞɢɦɨɣ ɞɥɹ
ɨɛɟɫɩɟɱɟɧɢɹ ɧɚɩɨɪɧɨɝɨ ɢ ɫɚɦɨɬɟɱɧɨɝɨ ɬɪɚɧɫɩɨɪɬɚ, ɢɡ
ɫɨɫɬɚɜɚ ɩɭɥɶɩɵ ɯɜɨɫɬɨɜ. Ɍɪɟɛɨɜɚɧɢɟ ɤ ɜɥɚɠɧɨɫɬɢ ɬɟ-
ɤɭɳɢɯ ɩɭɥɶɩɵ ɯɜɨɫɬɨɜ ɧɚɯɨɞɢɬɫɹ ɨɛɵɱɧɨ ɜ ɩɪɟɞɟɥɚɯ
ɨɬ 10 ɞɨ 20%. Ɉɫɧɨɜɧɵɦɢ ɚɩɩɚɪɚɬɚɦɢ ɞɥɹ ɨɛɟɡɜɨɠɢ-
ɜɚɧɢɹ ɩɭɥɶɩɵ ɯɜɨɫɬɨɜ ɹɜɥɹɸɬɫɹ ɝɨɪɢɡɨɧɬɚɥɶɧɵɟ ɢ
ɜɟɪɬɢɤɚɥɶɧɵɟ ɫɦɟɫɢɬɟɥɢ ɧɟɩɪɟɪɵɜɧɨɝɨ ɞɟɣɫɬɜɢɹ , ɜɚ-
ɤɭɭɦɧɵɟ ɮɢɥɶɬɪɵ ɢɥɢ ɩɪɟɫɫɮɢɥɶɬɪɵ, ɤɨɧɫɬɪɭɤɰɢɢ
ɤɨɬɨɪɵɯ ɩɨɞɪɨɛɧɨ ɪɚɫɫɦɨɬɪɟɧɵ ɜ ɪɚɛɨɬɚɯ [5].

ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɉɈ «ɀɐɆ» ɨɫɭɳɟɫɬɜɥɹɟɬ
ɝɢɞɪɨɡɚɤɥɚɞɤɭ ɜɵɪɚɛɨɬɚɧɧɵɯ ɩɪɨɫɬɪɚɧɫɬɜ ɩɨɞ ɢɧɠɟ-
ɧɟɪɧɵɦɢ ɫɨɨɪɭɠɟɧɢɹɦɢ ɧɚ ɩɨɜɟɪɯɧɨɫɬɢ ɯɜɨɫɬɚɦɢ ɈɎ
ʋ3. Ɉɞɧɚɤɨ, ɨɛɴɟɦɵ ɡɚɤɥɚɞɤɢ (Qɫɪ=120 ɬɵɫɦ

3
ɝɨɞ) ɧɚ

ɩɨɪɹɞɨɤ ɧɢɠɟ, ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɨɛɴɟɦɨɦ ɩɪɢɪɨɫɬɚ
ɩɭɫɬɨɬ ɜ ɰɟɥɨɦ ɩɨ ɦɟɫɬɨɪɨɠɞɟɧɢɸ (5-5,5 ɦɥɧɦ

3
ɝɨɞ).

Ⱦɥɹ ɫɬɚɛɢɥɢɡɚɰɢɢ ɝɟɨɦɟɯɚɧɢɱɟɫɤɨɣ ɫɢɬɭɚɰɢɢ ɢ
ɞɨɪɚɛɨɬɤɢ ɩɪɢɥɟɝɚɸɳɢɯ ɤ ɨɫɥɚɛɥɟɧɧɵɦ ɪɚɣɨɧɚɦ ɡɚ-
ɩɚɫɨɜ ɪɭɞɵ ɧɟɨɛɯɨɞɢɦɨ ɡɚɥɨɠɢɬɶ 35 ɦɥɧ ɦ

3
 ɩɭɫɬɨɬ.

Ⱦɥɹ ɥɢɤɜɢɞɚɰɢɢ ɜɨɡɦɨɠɧɵɯ ɩɥɨɳɚɞɧɵɯ ɨɛɪɭɲɟɧɢɣ ɫ
ɭɝɪɨɡɨɣ ɞɥɹ ɠɢɡɧɢ ɥɸɞɟɣ ɧɟɨɛɯɨɞɢɦɨ ɡɚɥɨɠɢɬɶ 9,2
ɦɥɧ ɦ

3
 ɩɭɫɬɨɬ. ɇɚɢɛɨɥɟɟ ɨɩɚɫɧɵɟ ɨɫɥɚɛɥɟɧɧɵɟ ɪɚɣ-

ɨɧɵ, ɬɪɟɛɭɸɳɢɟ ɛɟɡɨɬɥɚɝɚɬɟɥɶɧɨɣ ɡɚɤɥɚɞɤɢ, ɫɨɫɬɚɜ-
ɥɹɸɬ 2,8 ɦɥɧɦ

3
 ɩɭɫɬɨɬ.

ȼ ɤɚɱɟɫɬɜɟ ɡɚɤɥɚɞɨɱɧɨɝɨ ɦɚɬɟɪɢɚɥɚ ɉɈ «ɀɐɆ»
ɦɨɠɟɬ ɢɫɩɨɥɶɡɨɜɚɬɶ:

– ɥɟɠɚɥɵɟ «ɯɜɨɫɬɵ» ɯɜɨɫɬɨɯɪɚɧɢɥɢɳɚ ɈɎ ʋ3.
Ⱦɥɹ ɷɬɨɝɨ ɩɨɬɪɟɛɭɟɬɫɹ ɪɚɡɪɚɛɨɬɤɚ ɬɟɯɧɨɥɨɝɢɢ ɢɯ ɪɟ-
ɩɭɥɶɩɚɰɢɢ, ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ, ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɩɟɪɟɤɚɱ-
ɧɵɯ ɫɬɚɧɰɢɣ ɢ ɬɞ.;
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– ɬɟɤɭɳɢɟ «ɯɜɨɫɬɵ» ɈɎ ʋ1, 2. Ⱦɥɹ ɷɬɨɝɨ ɩɨɬɪɟ-
ɛɭɟɬɫɹ ɩɟɪɟɤɢɧɭɬɶ ɢɯ ɞɨ ɪɭɞɧɢɱɧɨɣ ɩɥɨɳɚɞɤɢ. Ⱦɥɹ
ɷɬɨɝɨ ɧɟɨɛɯɨɞɢɦɨ ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɩɭɥɶɩɨɩɪɨɜɨɞɚ  (30
ɤɦ) ɢ ɧɟɫɤɨɥɶɤɢɯ ɩɟɪɟɤɚɱɧɵɯ ɫɬɚɧɰɢɣ.

ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɨɬɯɨɞɨɜ ɞɨɛɵɱɢ ɢ ɩɟɪɟɪɚɛɨɬɤɢ
ɪɭɞ ɞɥɹ ɡɚɤɥɚɞɤɢ ɜɵɪɚɛɨɬɚɧɧɨɝɨ ɩɪɨɫɬɪɚɧɫɬɜɚ ɛɭɞɟɬ
ɢɦɟɬɶ ɞɥɹ ɀɟɡɤɚɡɝɚɧɫɤɨɝɨ ɦɟɫɬɨɪɨɠɞɟɧɢɹ ɧɟ ɬɨɥɶɤɨ
ɷɤɨɧɨɦɢɱɟɫɤɢɟ, ɧɨ ɢ ɫɨɰɢɚɥɶɧɵɟ ɩɨɫɥɟɞɫɬɜɢɹ. ɋɨ-
ɤɪɚɳɟɧɢɟ ɨɛɴɟɦɨɜ ɫɤɥɚɞɢɪɭɟɦɵɯ ɨɬɯɨɞɨɜ ɧɚ ɩɨɜɟɪɯ-
ɧɨɫɬɢ ɩɨɡɜɨɥɢɬ:

– ɜɨɩɟɪɜɵɯ, ɫɧɢɡɢɬɶ ɡɚɬɪɚɬɵ, ɫɜɹɡɚɧɧɵɟ ɫɨ
ɫɤɥɚɞɢɪɨɜɚɧɢɟɦ ɢ ɯɪɚɧɟɧɢɟɦ ɨɬɯɨɞɨɜ ɝɨɪɧɨɝɨ ɢ ɨɛɨ-
ɝɚɬɢɬɟɥɶɧɨɝɨ ɩɪɨɢɡɜɨɞɫɬɜ;

– ɜɨɜɬɨɪɵɯ, ɭɦɟɧɶɲɢɬ ɧɟɝɚɬɢɜɧɨɟ ɜɨɡɞɟɣɫɬɜɢɟ
ɝɨɪɧɵɯ ɪɚɛɨɬ ɧɚ ɷɤɨɥɨɝɢɸ ɪɟɝɢɨɧɚ ɡɚ ɫɱɟɬ ɢɫɤɥɸɱɟ-
ɧɢɹ ɦɢɝɪɚɰɢɢ ɷɥɟɦɟɧɬɨɜ ɜ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ ɜɫɥɟɞ-
ɫɬɜɢɟ ɩɪɢɪɨɞɧɨɝɨ ɜɵɳɟɥɚɱɢɜɚɧɢɹ, ɫɟɝɪɟɝɚɰɢɢ ɢ ɫɟ-
ɞɢɦɟɧɬɚɰɢɢ, ɜɵɜɟɬɪɢɜɚɧɢɹ, ɷɪɨɡɢɢ, ɩɵɥɟɧɢɹ, ɨɫɟɞɚ-
ɧɢɹ, ɨɛɪɭɲɟɧɢɹ ɢ ɞɪ.

ɋɬɪɚɬɟɝɢɱɟɫɤɨɟ ɡɧɚɱɟɧɢɟ ɩɪɟɞɥɚɝɚɟɦɨɝɨ ɩɨɞɯɨ-
ɞɚ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɨɛɟɫɩɟɱɟɧɢɢ ɭɫɬɨɣɱɢɜɨɣ ɷɤɫɩɥɭɚ-
ɬɚɰɢɢ ɨɛɴɟɤɬɨɜ ɀɟɡɤɚɡɝɚɧɫɤɨɝɨ ɦɟɫɬɨɪɨɠɞɟɧɢɹ ɩɪɢ
ɫɧɢɠɟɧɢɢ ɷɤɨɥɨɝɢɱɟɫɤɨɣ ɧɚɝɪɭɡɤɢ ɪɟɝɢɨɧ. ȼ ɤɨɧɟɱɧɨɦ
ɫɱɟɬɟ ɲɢɪɨɤɨɟ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɩɟɪɟɞɨɜɨɝɨ ɨɩɵɬɚ ɢ ɢɧ-
ɧɨɜɚɰɢɨɧɧɵɯ ɝɟɨɬɟɯɧɨɥɨɝɢɣ ɧɟɞɪɨɩɨɥɶɡɨɜɚɧɢɹ ɩɨɡɜɨ-
ɥɢɬ ɩɨɜɵɫɢɬɶ ɷɤɨɥɨɝɢɱɟɫɤɭɸ ɛɟɡɨɩɚɫɧɨɫɬɶ ɢ ɫɨɰɢɚɥɶɧɨ-
ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɭɫɥɨɜɢɹ ɠɢɡɧɢ ɧɚɫɟɥɟɧɢɹ ɪɟɝɢɨɧɚ.
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ɪɚɹ ɛɭɞɟɬ ɩɪɨɜɨɞɢɬɶɫɹ ɜ ɩɟɪɢɨɞ ɫ 29 ɮɟɜɪɚɥɹ ɩɨ 4 ɦɚɪɬɚ 2016 ɝɨɞɚ ɜ ɝ. Ɍɸɦɟɧɶ. Ɉɪɝɚɧɢɡɚɬɨɪɚɦɢ ɬɪɚɞɢ-
ɰɢɨɧɧɨ ɜɵɫɬɭɩɚɸɬ ɇɟɤɨɦɦɟɪɱɟɫɤɨɟ ɩɚɪɬɧɟɪɫɬɜɨ «ɋɨɞɟɣɫɬɜɢɟ ɪɚɡɜɢɬɢɸ ɝɨɪɧɨɣ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ
©Ƚɨɪɧɨɟ ɞɟɥɨ», Ɉɛɳɟɪɨɫɫɢɣɫɤɚɹ ɨɛɳɟɫɬɜɟɧɧɚɹ ɨɪɝɚɧɢɡɚɰɢɹ «ɋɨɸɡ ɦɚɪɤɲɟɣɞɟɪɨɜ Ɋɨɫɫɢɢ», ɇɟɝɨɫɭɞɚɪɫɬ-
ɜɟɧɧɨɟ ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɟ ɱɚɫɬɧɨɟ ɭɱɪɟɠɞɟɧɢɟ «ɐɟɧɬɪ ɞɨɩɨɥɧɢɬɟɥɶɧɨɝɨ ɨɛɪɚɡɨɜɚɧɢɹ «Ƚɨɪɧɨɟ ɨɛɪɚɡɨɜɚ-
ɧɢɟ».
Ⱦɥɹ ɭɱɚɫɬɢɹ ɜ ɤɨɧɮɟɪɟɧɰɢɢ ɩɪɢɝɥɚɲɟɧɵ ɪɭɤɨɜɨɞɢɬɟɥɢ ɢ ɫɩɟɰɢɚɥɢɫɬɵ ɋɟɜɟɪɨɍɪɚɥɶɫɤɨɝɨ ɭɩɪɚɜɥɟɧɢɹ
Ɋɨɫɬɟɯɧɚɞɡɨɪɚ, ɍɩɪɚɜɥɟɧɢɹ Ɋɨɫɩɪɢɪɨɞɧɚɞɡɨɪɚ ɩɨ Ɍɸɦɟɧɫɤɨɣ ɨɛɥɚɫɬɢ, ɍɩɪɚɜɥɟɧɢɹ ɩɨ ɧɟɞɪɨɩɨɥɶɡɨɜɚɧɢɸ
ɩɨ Ɍɸɦɟɧɫɤɨɣ ɨɛɥɚɫɬɢ, ɧɟɮɬɟɝɚɡɨɞɨɛɵɜɚɸɳɢɯ ɨɪɝɚɧɢɡɚɰɢɣ əɇȺɈ, ɏɆȺɈ, Ɍɸɦɟɧɫɤɨɣ ɨɛɥɚɫɬɢ, ɧɚɭɱɧɵɯ,
ɩɪɨɟɤɬɧɵɯ ɢ ɭɱɟɛɧɵɯ ɨɪɝɚɧɢɡɚɰɢɣ ɪɟɝɢɨɧɚ.

ɉɨɥɭɱɢɬɶ ɢɧɮɨɪɦɚɰɢɸ ɨɛ ɭɫɥɨɜɢɹɯ ɭɱɚɫɬɢɹ, ɩɪɨɝɪɚɦɦɟ ɢ ɞɨɤɥɚɞɱɢɤɚɯ, ɚ ɬɚɤɠɟ ɨ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ
ɦɟɪɨɩɪɢɹɬɢɹɯ ɦɨɠɧɨ ɧɚ ɫɚɣɬɟ www.mwork.su, ɩɨ ɬɟɥ.: (495) 641-00-45; (499) 263-15-55 ɢɥɢ e-mail: smr@mwork.su;
gorobr@inbox.ru.

Ɋɟɞɚɤɰɢɹ «Ɇȼ»
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ɋɪɟɞɢ ɦɧɨɝɨɱɢɫɥɟɧɧɵɯ Ɇ-ɨɰɟɧɨɤ ɛɵɥɢ ɜɵɛɪɚɧɵ
ɱɟɬɵɪɟ ɞɥɹ ɢɫɫɥɟɞɨɜɚɧɢɹ ɢɯ ɷɮɮɟɤɬɢɜɧɨɫɬɢ: Ɏɭɧɤ-
ɰɢɹ ɏɶɸɛɟɪɚ [6], «Ⱥɥɶɬɟɪɧɚɬɢɜɚ ɆɇɆ», «ɉɪɚɜɢɥɨ
ɚɥɶɬɟɪɧɚɬɢɜɵ» ɢ ɮɭɧɤɰɢɹ ɗɞɭɨɥɚ [8]. ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ
ɞɚɧɧɵɯ ɨɰɟɧɨɤ ɫɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɭ (ɬɚɛɥ.1).

Ⱦɥɹ ɩɪɚɤɬɢɱɟɫɤɨɝɨ ɢɫɫɥɟɞɨɜɚɧɢɹ ɛɵɥɢ ɜɵɛɪɚɧɵ

ɫɥɟɞɭɸɳɢɟ ɦɟɬɨɞɵ: ɦɟɬɨɞ ɧɨɪɦɢɪɨɜɚɧɧɵɯ ɩɨɩɪɚɜɨɤ,
ɦɟɬɨɞ ɧɚɥɨɠɟɧɢɹ ɝɪɚɮɢɤɨɜ ɩɨɩɪɚɜɨɤ, ɆɇɆ ɢ

Ɇ–ɨɰɟɧɤɢ, ɩɪɟɞɫɬɚɜɥɟɧɧɵɟ ɜ ɬɚɛɥɢɰɟ. Ⱦɥɹ ɫɪɚɜɧɟ-
ɧɢɹ ɢɯ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɛɵɥɚ ɫɦɨɞɟɥɢɪɨɜɚɧɚ ɧɢɜɟ-
ɥɢɪɧɚɹ ɫɟɬɶ III ɤɥɚɫɫɚ (ɪɢɫ.1).

Ɍɚɛɥɢɰɚ 1

ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ ɢɫɫɥɟɞɭɟɦɵɯɆ–ɨɰɟɧɨɤ

Ɇɨɰɟɧɤɚ ɐɟɥɟɜɚɹ ɮɭɧɤɰɢɹ Ɏɭɧɤɰɢɹ ɜɥɢɹɧɢɹ Ɉɰɟɧɨɱɧɚɹ ɮɭɧɤɰɢɹ Ʉɨɧɫɬɚɧɬɚ ɫ

ALAD («Ⱥɥɶɬɟɪɧɚ-
ɬɢɜɚ ɆɇɆ»)
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Ɋɢɫ.1. Ɍɟɫɬɢɪɭɟɦɚɹ  ɫɟɬɶ ɧɢɜɟɥɢɪɨɜɚɧɢɹ

ȼ ɩɪɟɜɵɲɟɧɢɹ ɜɜɨɞɢɥɢɫɶ ɝɪɭɛɵɟ ɨɲɢɛɤɢ, ɫɜɹ-
ɡɚɧɧɵɟ ɫ ɜɧɭɬɪɟɧɧɟɣ ɧɚɞɺɠɧɨɫɬɶɸ [7] ɤɨɷɮɮɢɰɢɟɧ-
ɬɨɦ k ɮɨɪɦɭɥɚ 11):

ii
Ƚ
k min (11)

ii

i

i G

mt

,

min

  , (12)

ɝɞɟ
iȽ

 –  ɜɟɥɢɱɢɧɚ ɜɜɨɞɢɦɨɣ ɝɪɭɛɨɣ ɨɲɢɛɤɢ; k –  ɤɨ-

ɷɮɮɢɰɢɟɧɬ (ɜ ɪɚɛɨɬɟ ɢɫɩɨɥɶɡɨɜɚɥɢɫɶ 4 ɡɧɚɱɟɧɢɹ:
0,95; 1,00; 1,10 ɢ 1,25, ɬɟ. ɡɚɤɥɚɞɵɜɚɥɢɫɶ ɦɚɥɵɟ ɝɪɭ-
ɛɵɟ ɨɲɢɛɤɢ, ɧɚɱɢɧɚɹ ɨɬ ɩɪɢɛɥɢɠɚɸɳɢɯɫɹ ɤ ɝɪɭɛɵɦ);

imin –  ɜɟɥɢɱɢɧɚ ɜɧɭɬɪɟɧɧɟɣ ɧɚɞɺɠɧɨɫɬɢ ɢɡɦɟɪɟɧɢɹ;

t – ɧɨɪɦɢɪɭɸɳɢɣ ɦɧɨɠɢɬɟɥɶ ɞɥɹ ɜɵɛɪɚɧɧɨɣ ɞɨɜɟɪɢ-

ɬɟɥɶɧɨɣ ɜɟɪɨɹɬɧɨɫɬɢ; im –  ɋɄɈ ɢɡɦɟɪɟɧɢɹ; iiG , –

ɞɢɚɝɨɧɚɥɶɧɵɣ ɷɥɟɦɟɧɬ ɦɚɬɪɢɰɵ G (ɢɥɢ ɱɚɫɬɧɚɹ ɢɡ-
ɛɵɬɨɱɧɨɫɬɶ ɢɡɦɟɪɟɧɢɹ [3]).

Ⱦɥɹ ɧɚɯɨɠɞɟɧɢɹ ɨɞɧɨɣ ɝɪɭɛɨɣ ɨɲɢɛɤɢ ɞɥɹ ɤɚɠ-
ɞɨɝɨ ɦɟɬɨɞɚ ɛɵɥɨ ɩɪɨɢɡɜɟɞɟɧɨ 36 ɰɢɤɥɨɜ ɜɵɱɢɫɥɟ-
ɧɢɣ, ɚ ɞɥɹ ɧɚɯɨɠɞɟɧɢɣ ɤɨɦɛɢɧɚɰɢɢ ɢɡ ɞɜɭɯ ɨɲɢɛɨɤ –
144 ɰɢɤɥɚ.

ɆɇȽɉ ɪɚɫɫɦɚɬɪɢɜɚɥɫɹ ɜ ɫɪɚɜɧɟɧɢɢ ɫ ɦɟɬɨɞɨɦ
ɧɨɪɦɢɪɨɜɚɧɧɵɯ ɩɨɩɪɚɜɨɤ ɢ ɩɨɤɚɡɚɥ ɫɥɟɞɭɸɳɢɟ ɪɟ-
ɡɭɥɶɬɚɬɵ (ɪɢɫ.2).

ɇɚ ɨɫɧɨɜɚɧɢɢ ɢɯ ɚɧɚɥɢɡɚ ɦɨɠɧɨ ɫɞɟɥɚɬɶ ɜɵɜɨɞ
ɨ ɬɨɦ, ɱɬɨ ɆɇȽɉ ɜ ɫɥɭɱɚɟ ɦɚɥɨɣ ɜɟɥɢɱɢɧɵ ɡɚɤɥɚɞɵ-
ɜɚɟɦɨɣ ɝɪɭɛɨɣ ɨɲɢɛɤɢ ɛɨɥɟɟ ɷɮɮɟɤɬɢɜɟɧ, ɱɟɦ ɫɩɨ-
ɫɨɛ ɧɨɪɦɢɪɨɜɚɧɧɵɯ ɩɨɩɪɚɜɨɤ. ɆɇȽɉ ɛɵɥ ɢɫɫɥɟɞɨɜɚɧ
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ɢ ɧɚ ɜɨɡɦɨɠɧɨɫɬɶ ɨɛɧɚɪɭɠɟɧɢɹ ɞɜɭɯ ɨɲɢɛɨɤ, ɩɪɢ
ɷɬɨɦ ɛɵɥɨ ɧɚɣɞɟɧɨ 70-73% ɤɨɦɛɢɧɚɰɢɣ. ɇɟɞɨɫɬɚɬɤɨɦ
ɦɟɬɨɞɚ ɹɜɥɹɟɬɫɹ ɬɨ, ɱɬɨ ɜ ɧɟɤɨɬɨɪɵɯ ɫɥɭɱɚɹɯ ɤɨɦɛɢ-
ɧɚɰɢɸ ɨɲɢɛɨɤ ɧɟɜɨɡɦɨɠɧɨ ɨɛɧɚɪɭɠɢɬɶ, ɚ ɦɨɠɧɨ
ɥɢɲɶ ɫɜɟɫɬɢ ɤ ɝɪɭɩɩɟ ɢɡ n ɢɡɦɟɪɟɧɢɣ. Ⱦɨɫɬɨɢɧɫɬɜɨɦ
ɨɞɧɨɜɪɟɦɟɧɧɨɝɨ ɩɨɢɫɤɚ ɧɟɫɤɨɥɶɤɢɯ ɨɲɢɛɨɤ ɹɜɥɹɟɬɫɹ
ɭɫɤɨɪɟɧɢɟ ɩɪɨɰɟɫɫɚ ɢɯ ɨɛɧɚɪɭɠɟɧɢɹ.

ɉɪɢ ɢɫɫɥɟɞɨɜɚɧɢɢ ɆɇɆ ɜɵɹɫɧɢɥɨɫɶ, ɱɬɨ ɜ ɫɥɭ-
ɱɚɟ ɨɞɧɨɣ ɝɪɭɛɨɣ ɨɲɢɛɤɢ ɨɧ ɨɛɟɫɩɟɱɢɜɚɟɬ 100%-ɸ
ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɟɺ ɧɚɯɨɠɞɟɧɢɹ, ɨɞɧɚɤɨ, ɩɪɢ ɧɚɥɢɱɢɢ
ɞɜɭɯ ɨɲɢɛɨɤ ɨɧɚ ɩɚɞɚɟɬ ɞɨ 56%.

Ɋɢɫ.2. ɋɪɚɜɧɟɧɢɟ ɆɇȽɉ ɢ ɦɟɬɨɞɚ ɧɨɪɦɢɪɨɜɚɧɧɵɯ
ɩɨɩɪɚɜɨɤ

ɗɮɮɟɤɬɢɜɧɨɫɬɶ Ɇɨɰɟɧɨɤ ɨɩɪɟɞɟɥɹɥɚɫɶ ɩɨ
ɞɜɭɦ ɤɪɢɬɟɪɢɹɦ: ɋɄɈ ɪɨɛɚɫɬɧɵɯ ɨɰɟɧɨɤ ɨɬ ɧɟɫɦɟ-

ɳɺɧɧɵɯ ɆɇɄ
 

n

hh
h ɪɨɛɆɇɄ  ; ɢ ɩɪɨɰɟɧɬɭ ɤɨɦɩɟɧɫɚ-

ɰɢɢ ɜɟɥɢɱɢɧɵ ɝɪɭɛɨɣ ɨɲɢɛɤɢ ɩɨɩɪɚɜɤɨɣ: %100



Ƚ

ɪɨɛV
g .

ɇɚ ɞɢɚɝɪɚɦɦɚɯ ɩɪɟɞɫɬɚɜɥɟɧɵ ɫɪɟɞɧɢɟ ɡɧɚɱɟɧɢɹ ɞɚɧ-
ɧɵɯ ɤɪɢɬɟɪɢɟɜ ɞɥɹ ɫɥɭɱɚɹ ɩɨɢɫɤɚ ɨɞɧɨɣ ɨɲɢɛɤɢ
ɪɢɫ.3, ɪɢɫ.4).

Ɋɢɫ.3. ɋɄɈ ɪɨɛɚɫɬɧɵɯ ɨɰɟɧɨɤ ɨɬ ɧɟɫɦɟɳɺɧɧɵɯ
ɆɇɄɨɰɟɧɨɤ

ɇɚɢɥɭɱɲɢɦ ɢɡ ɪɚɫɫɦɨɬɪɟɧɧɵɯ ɦɟɬɨɞɨɜ ɹɜɥɹɟɬ-
ɫɹ ɦɟɬɨɞ ɗɞɭɨɥɚ, ɯɚɪɚɤɬɟɪɧɨɣ ɨɫɨɛɟɧɧɨɫɬɶɸ ɤɨɬɨɪɨ-
ɝɨ ɹɜɥɹɟɬɫɹ ɛɥɢɡɨɫɬɶ ɪɨɛɚɫɬɧɵɯ ɨɰɟɧɨɤ ɤ ɧɟɫɦɟɳɺɧ-
ɧɵɦ ɆɇɄɨɰɟɧɤɚɦ. ȿɝɨ ɞɨɫɬɨɢɧɫɬɜɨɦ ɹɜɥɹɟɬɫɹ ɢ ɬɨ,

ɱɬɨ ɨɧ ɭɫɬɪɚɧɹɟɬ ɜɥɢɹɧɢɟ ɝɪɭɛɨɣ ɨɲɢɛɤɢ ɩɨɱɬɢ ɧɚ
90%. ɇɚɢɥɭɱɲɢɟ ɪɟɡɭɥɶɬɚɬɵ ɩɪɢ ɩɨɢɫɤɟ ɤɨɦɛɢɧɚɰɢɣ
ɞɜɭɯ ɨɲɢɛɨɤ ɛɵɥɢ ɩɨɥɭɱɟɧɵ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ «ɉɪɚ-
ɜɢɥɚ ɚɥɶɬɟɪɧɚɬɢɜɵ» (ɧɚɣɞɟɧɨ ɩɨɪɹɞɤɚ 80% ɤɨɦɛɢɧɚ-
ɰɢɣ). Ɇɨɠɧɨ ɨɬɦɟɬɢɬɶ ɢ ɬɨ, ɱɬɨ Ɇɨɰɟɧɤɢ ɥɭɱɲɟ ɩɪɢ-

ɫɩɨɫɨɛɥɟɧɵ ɞɥɹ ɧɚɯɨɠɞɟɧɢɹ ɤɨɦɛɢɧɚɰɢɣ ɝɪɭɛɵɯ
ɨɲɢɛɨɤ, ɱɟɦ ɆɇɆ.

Ɋɢɫ.4. ɉɪɨɰɟɧɬ ɤɨɦɩɟɧɫɚɰɢɢ ɝɪɭɛɨɣ ɨɲɢɛɤɢ
ɩɨɩɪɚɜɤɨɣ

ȼ ɡɚɤɥɸɱɟɧɢɟ ɦɨɠɧɨ ɫɞɟɥɚɬɶ ɜɵɜɨɞ ɨ ɬɨɦ, ɱɬɨ
ɧɟ ɫɭɳɟɫɬɜɭɟɬ ɭɧɢɜɟɪɫɚɥɶɧɨɝɨ ɦɟɬɨɞɚ ɢ ɤɚɠɞɵɣ ɪɚɫ-
ɫɦɨɬɪɟɧɧɵɣ ɦɟɬɨɞ ɯɨɪɨɲ ɞɥɹ ɨɩɪɟɞɟɥɟɧɧɨɝɨ ɫɥɭɱɚɹ
ɩɨɢɫɤɚ ɨɲɢɛɨɤ. ɉɨɷɬɨɦɭ ɩɪɟɞɫɬɚɜɥɹɟɬɫɹ ɩɟɪɫɩɟɤɬɢɜ-
ɧɨɣ ɪɚɡɪɚɛɨɬɤɚ ɚɥɝɨɪɢɬɦɚ ɤɨɦɩɥɟɤɫɧɨɝɨ ɩɨɢɫɤɚ ɝɪɭ-
ɛɵɯ ɨɲɢɛɨɤ, ɩɨɡɜɨɥɹɸɳɟɝɨ ɫɨɱɟɬɚɬɶ ɞɨɫɬɨɢɧɫɬɜɚ ɩɟ-
ɪɟɱɢɫɥɟɧɧɵɯ ɦɟɬɨɞɨɜ.
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ɍȾɄ 622.276; 622.279
Ɉȼȼɨɥɤɨɜ, ɋɗɇɢɤɢɮɨɪɨɜ

ɈȻ ɍɋɌɊɈɃɋɌȼȿ ɈɉɈɊɇɕɏ ɊȿɉȿɊɈȼ ɇȺ ɍɋɌɖəɏ ɅɂɄȼɂȾɂɊɍȿɆɕɏ ɋɄȼȺɀɂɇ

ɜ ɩɨɪɹɞɤɟ ɨɛɫɭɠɞɟɧɢɹ)

ɉɪɟɞɥɨɠɟɧɨ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɛɟɬɨɧɧɨɣ ɬɭɦɛɵ, ɭɫɬɚɧɚɜɥɢɜɚɟɦɨɣ ɧɚ ɭɫɬɶɟ ɥɢɤɜɢɞɢɪɭɟɦɨɣ ɫɤɜɚɠɢɧɵ, ɞɥɹ ɨɛɨɪɭɞɨɜɚɧɢɹ
ɩɭɧɤɬɨɜ ɦɚɪɤɲɟɣɞɟɪɫɤɨɝɟɨɞɟɡɢɱɟɫɤɨɣ ɫɟɬɢ ɩɪɢ ɪɚɡɪɚɛɨɬɤɟ ɦɟɫɬɨɪɨɠɞɟɧɢɣ ɭɝɥɟɜɨɞɨɪɨɞɧɨɝɨ ɫɵɪɶɹ. ɉɨɤɚɡɚɧɨ, ɱɬɨ ɜ ɡɨɧɟ
ɦɧɨɝɨɥɟɬɧɟɣ ɦɟɪɡɥɨɬɵ ɬɚɤɢɟ ɩɭɧɤɬɵ ɦɨɝɭɬ ɛɵɬɶ ɢɫɩɨɥɶɡɨɜɚɧɵ ɩɪɢ ɩɪɨɢɡɜɨɞɫɬɜɟ ɦɚɪɤɲɟɣɞɟɪɫɤɨɝɟɨɞɟɡɢɱɟɫɤɢɯ, ɝɪɚɜɢɦɟɬ-
ɪɢɱɟɫɤɢɯ, ɝɟɨɮɢɡɢɱɟɫɤɢɯ ɢ ɞɪɭɝɢɯ ɜɢɞɨɜ ɫɴɟɦɨɤ.
ɄɅɘɑȿȼɕȿ ɋɅɈȼȺ:  ɪɚɡɪɚɛɨɬɤɚ ɦɟɫɬɨɪɨɠɞɟɧɢɣ ɭɝɥɟɜɨɞɨɪɨɞɧɨɝɨ ɫɵɪɶɹ; ɩɪɨɢɡɜɨɞɫɬɜɨ ɦɚɪɤɲɟɣɞɟɪɫɤɨɝɟɨɞɟɡɢɱɟɫɤɢɯ
ɪɚɛɨɬ; ɩɭɧɤɬ ɦɚɪɤɲɟɣɞɟɪɫɤɨɝɟɨɞɟɡɢɱɟɫɤɨɣ ɫɟɬɢ; ɭɫɬɶɟ ɥɢɤɜɢɞɢɪɭɟɦɨɣ ɫɤɜɚɠɢɧɵ; ɛɟɬɨɧɧɚɹ ɬɭɦɛɚ.

O.V.Volkov, S.E.Nikiforov

ABOUT DEVICE OF SUPPORTING REFERENCE POINTS ON MOUTHS OF THE LIQUIDATED
MINING HOLES

Use of the concrete curbstone established on the mouth of the liquidated mining hole for the equipment of points of a surveying and
geodetic network when developing fields of hydrocarbonic raw materials is offered. It is shown that in a permafrost zone such points
can be used by production of surveying and geodetic, gravimetric, geophysical and other types of shootings.
KEY WORDS: development of hydrocarbonic raw materials deposits; production of surveying and geodetic works; point of a sur-
veying and geodetic network; the mouth of the liquidated well; concrete curbstone.

ɋɨɝɥɚɫɧɨ ɩɭɧɤɬɭ 1292 Ɏɟɞɟɪɚɥɶɧɵɯ ɧɨɪɦ ɢ ɩɪɚ-

ɜɢɥ ɜ ɨɛɥɚɫɬɢ ɩɪɨɦɵɲɥɟɧɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ «ɉɪɚɜɢ-

ɥɚ ɛɟɡɨɩɚɫɧɨɫɬɢ ɜ ɧɟɮɬɹɧɨɣ ɢ ɝɚɡɨɜɨɣ ɩɪɨɦɵɲɥɟɧ-

ɧɨɫɬɢ», ɧɚ ɭɫɬɶɟ ɥɢɤɜɢɞɢɪɭɟɦɨɣ ɫɤɜɚɠɢɧɵ ɭɫɬɚɧɚɜ-

ɥɢɜɚɟɬɫɹ ɛɟɬɨɧɧɚɹ ɬɭɦɛɚ, ɧɚ ɤɨɬɨɪɨɣ ɡɚɤɪɟɩɥɹɟɬɫɹ

ɪɟɩɟɪ
1)
 ɫ ɦɟɬɚɥɥɢɱɟɫɤɨɣ ɬɚɛɥɢɰɟɣ, ɧɚ ɤɨɬɨɪɨɣ ɷɥɟɤ-

ɬɪɨɫɜɚɪɤɨɣ ɭɤɚɡɵɜɚɸɬɫɹ: ɧɨɦɟɪ ɫɤɜɚɠɢɧɵ, ɞɚɬɚ ɟɟ

ɥɢɤɜɢɞɚɰɢɢ, ɦɟɫɬɨɪɨɠɞɟɧɢɟ (ɩɥɨɳɚɞɶ), ɨɪɝɚɧɢɡɚɰɢɢ

– ɩɨɥɶɡɨɜɚɬɟɥɢ ɧɟɞɪ.

ȼɨɡɦɨɠɧɨɫɬɶ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɬɚɤɨɣ ɬɭɦɛɵ ɞɥɹ

ɨɛɨɪɭɞɨɜɚɧɢɹ ɩɭɧɤɬɨɜ ɨɩɨɪɧɨɣ ɦɚɪɤɲɟɣɞɟɪɫɤɨ-

ɝɟɨɞɟɡɢɱɟɫɤɨɣ ɫɟɬɢ (ɞɚɥɟɟ – ɈɆȽɋ) ɪɚɫɫɦɚɬɪɢɜɚɥɚɫɶ

ɢ ɨɛɫɭɠɞɚɥɚɫɶ ɧɟ ɨɞɧɨɤɪɚɬɧɨ. ɇɚɩɪɢɦɟɪ,  ɜ [1] ɩɪɟɞ-

ɥɨɠɟɧɚ ɤɨɧɫɬɪɭɤɰɢɹ ɬɭɦɛɵ, ɨɛɟɫɩɟɱɢɜɚɸɳɚɹ ɟɺ ɭɫ-

ɬɨɣɱɢɜɨɫɬɶ ɨɬ ɜɥɢɹɧɢɹ ɦɨɪɨɡɧɨɝɨ ɩɭɱɟɧɢɹ ɜ ɭɫɥɨɜɢɹɯ

ɜɟɱɧɨɣ ɦɟɪɡɥɨɬɵ, ɩɨɡɜɨɥɹɸɳɚɹ ɜɵɩɨɥɧɹɬɶ ɩɪɢɧɭɞɢ-

ɬɟɥɶɧɨɟ ɰɟɧɬɪɢɪɨɜɚɧɢɟ ɝɟɨɞɟɡɢɱɟɫɤɢɯ ɢɧɫɬɪɭɦɟɧɬɨɜ

ɩɪɢ ɩɪɨɢɡɜɨɞɫɬɜɟ ɢɡɦɟɪɟɧɢɣ, ɚ ɬɚɤɠɟ ɢɫɩɨɥɶɡɨɜɚɬɶ

ɟɺ ɜ ɤɚɱɟɫɬɜɟ ɨɩɨɪɧɨɝɨ ɪɚɞɢɨɥɨɤɚɰɢɨɧɧɨɝɨ ɨɬɪɚɠɚ-

ɬɟɥɹ ɩɪɢ ɚɷɪɨɤɨɫɦɢɱɟɫɤɨɣ ɪɚɞɢɨɥɨɤɚɰɢɨɧɧɨɣ ɢɧɬɟɪ-

ɮɟɪɨɦɟɬɪɢɱɟɫɤɨɣ ɫɴɟɦɤɟ.

ɋɟɝɨɞɧɹ ɩɪɢ ɡɚɤɥɚɞɤɟ ɰɟɧɬɪɨɜ ɩɭɧɤɬɨɜ ɈɆȽɋ

ɪɭɤɨɜɨɞɫɬɜɭɸɬɫɹ «ɉɪɚɜɢɥɚɦɢ ɡɚɤɥɚɞɤɢ ɰɟɧɬɪɨɜ ɢ ɪɟ-

ɩɟɪɨɜ ɧɚ ɩɭɧɤɬɚɯ ɝɟɨɞɟɡɢɱɟɫɤɨɣ ɢ ɧɢɜɟɥɢɪɧɨɣ ɫɟɬɟɣ»

(1992). ɉɪɢ ɷɬɨɦ, ɜ ɨɬɞɟɥɶɧɵɯ ɮɢɡɢɤɨ-

ɝɟɨɝɪɚɮɢɱɟɫɤɢɯ ɭɫɥɨɜɢɹɯ, ɜɵɩɨɥɧɟɧɧɚɹ ɩɨ ɜɫɟɦ ɩɪɚ-

ɜɢɥɚɦ ɡɚɤɥɚɞɤɚ ɰɟɧɬɪɚ ɧɟ ɜɫɟɝɞɚ ɨɛɟɫɩɟɱɢɜɚɟɬ ɟɝɨ

ɫɬɚɛɢɥɶɧɨɟ ɜɵɫɨɬɧɨɟ ɩɨɥɨɠɟɧɢɟ (ɪɢɫ.1).

Ɋɢɫ.1. ȼɵɩɭɱɟɧɧɵɣ ɩɭɧɤɬ ȽȽɋ

ȼ ɬɨ ɠɟ ɜɪɟɦɹ, ɨɩɨɪɧɵɟ ɩɭɧɤɬɵ ɦɚɪɤɲɟɣɞɟɪɫɤɨ-
ɝɟɨɞɟɡɢɱɟɫɤɨɣ ɫɟɬɢ ɞɨɥɠɧɵ ɛɵɬɶ ɫɬɚɛɢɥɶɧɵ ɜ ɬɟɱɟ-
ɧɢɟ ɜɫɟɝɨ ɜɪɟɦɟɧɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɦɟɫɬɨɪɨɠɞɟɧɢɹ.

ɇɚ ɦɟɫɬɨɪɨɠɞɟɧɢɹɯ ɜ ɡɨɧɟ ɦɧɨɝɨɥɟɬɧɟɣ ɦɟɪɡ-
ɥɨɬɵ ɩɟɪɟɞ ɡɚɤɥɚɞɤɨɣ ɰɟɧɬɪɨɜ ɩɭɧɤɬɨɜ ɜɵɩɨɥɧɹɸɬ
ɢɧɠɟɧɟɪɧɨɝɟɨɥɨɝɢɱɟɫɤɭɸ ɪɚɡɜɟɞɤɭ, ɤɨɬɨɪɚɹ ɩɪɟɞɩɨ-
ɥɚɝɚɟɬ ɫɥɟɞɭɸɳɢɟ ɜɢɞɵ ɪɚɛɨɬ ɢ ɢɫɫɥɟɞɨɜɚɧɢɹ:

- ɦɚɪɲɪɭɬɧɨɟ ɪɟɤɨɝɧɨɫɰɢɪɨɜɨɱɧɨɟ ɨɛɫɥɟɞɨɜɚ-
ɧɢɟ;

- ɛɭɪɟɧɢɟ ɫɤɜɚɠɢɧ ɝɥɭɛɢɧɨɣ ɨɬ 18 ɞɨ 23 ɦɟɬɪɨɜ
ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɧɚɡɧɚɱɟɧɢɹ ɰɟɧɬɪɚ ɩɭɧɤɬɚ - ɩɭɧɤɬ
ɈɆȽɋ, ɮɭɧɞɚɦɟɧɬɚɥɶɧɵɣ ɪɟɩɟɪ, ɝɪɭɧɬɨɜɵɣ ɪɟɩɟɪ ɢ
ɬɩ.);

- ɨɬɛɨɪ ɨɛɪɚɡɰɨɜ ɝɪɭɧɬɨɜ ɧɟ ɪɟɠɟ, ɱɟɦ ɱɟɪɟɡ 1 ɦ
ɢ ɥɚɛɨɪɚɬɨɪɧɵɟ ɨɩɪɟɞɟɥɟɧɢɹ ɢɯ ɮɢɡɢɤɨ-
ɦɟɯɚɧɢɱɟɫɤɢɯ ɫɜɨɣɫɬɜ, ɯɢɦɢɱɟɫɤɢɣ ɚɧɚɥɢɡ ɜɨɞɧɵɯ
ɜɵɬɹɠɟɤ;



ȽȿɈȾȿɁɂə, ɆȺɊɄɒȿɃȾȿɊɂə, Ƚɂɋ

ɆȺɊɄɒȿɃȾȿɊɋɄɂɃ ȼȿɋɌɇɂɄ ʋ 6 – 2015 ɝ.

22

- ɨɬɛɨɪ ɩɪɨɛ ɩɨɞɡɟɦɧɵɯ ɜɨɞ ɢ ɨɩɪɟɞɟɥɟɧɢɟ ɢɯ
ɯɢɦɢɱɟɫɤɨɝɨ ɫɨɫɬɚɜɚ;

- ɝɟɨɬɟɦɩɟɪɚɬɭɪɧɵɟ ɧɚɛɥɸɞɟɧɢɹ (ɢɡɦɟɪɟɧɢɟ
ɬɟɦɩɟɪɚɬɭɪɵ ɝɪɭɧɬɨɜ ɩɨ ɝɥɭɛɢɧɟ ɫɤɜɚɠɢɧɵ ɩɨɫɥɟ ɟɺ
ɜɵɫɬɨɣɤɢ ɩɨ [2]).

ȼɫɟ ɩɪɨɛɭɪɟɧɧɵɟ ɫɤɜɚɠɢɧɵ ɞɨɤɭɦɟɧɬɢɪɭɸɬɫɹ,
ɭɤɚɡɵɜɚɸɬɫɹ ɝɪɚɧɢɰɵ ɡɚɥɟɝɚɧɢɹ ɩɨɞɜɢɞɨɜ ɢ (ɢɥɢ)
ɪɚɡɧɨɜɢɞɧɨɫɬɟɣ ɝɪɭɧɬɨɜ ɩɨ [3], ɝɪɚɧɢɰɵ ɦɧɨɝɨɥɟɬɧɟ-
ɦɟɪɡɥɵɯ ɩɨɪɨɞ, ɭɪɨɜɟɧɶ ɩɨɞɡɟɦɧɵɯ ɜɨɞ.

ɉɨ ɪɟɡɭɥɶɬɚɬɚɦ ɢɧɠɟɧɟɪɧɨɝɟɨɥɨɝɢɱɟɫɤɨɣ ɪɚɡ-
ɜɟɞɤɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɨɤɨɧɱɚɬɟɥɶɧɚɹ ɝɥɭɛɢɧɚ ɡɚɤɥɚɞɤɢ
ɨɛɫɚɞɧɨɣ ɤɨɥɨɧɧɵ ɢ ɫɚɦɨɝɨ ɰɟɧɬɪɚ ɩɭɧɤɬɚ.

ȼ ɰɟɥɹɯ ɨɩɬɢɦɢɡɚɰɢɢ ɡɚɬɪɚɬ ɧɚ ɡɚɤɥɚɞɤɭ ɩɭɧɤ-
ɬɨɜ ɈɆȽɋ ɧɚ ɝɨɪɧɵɯ ɨɬɜɨɞɚɯ ɩɪɟɞɥɚɝɚɟɬɫɹ   ɢɫɩɨɥɶ-
ɡɨɜɚɬɶ ɤɨɧɫɬɪɭɤɰɢɸ ɬɭɦɛɵ, ɜ ɤɨɬɨɪɨɣ ɤɨɧɞɭɤɬɨɪ ɭɫɬɶɹ
ɥɢɤɜɢɞɢɪɨɜɚɧɧɨɣ ɫɤɜɚɠɢɧɵ (ɪɚɡɜɟɞɨɱɧɨɣ, ɩɨɢɫɤɨɜɨɣ,
ɩɨɢɫɤɨɜɨɨɰɟɧɨɱɧɨɣ ɢ ɧɚɛɥɸɞɚɬɟɥɶɧɨɣ) ɩɪɢɦɟɧɹɸɬ
ɤɚɤ ɰɟɧɬɪ ɜɟɤɨɜɨɝɨ ɪɟɩɟɪɚ ɝɥɭɛɨɤɨɝɨ ɡɚɥɨɠɟɧɢɹ
ɪɢɫ.2).

Ɋɢɫ.2. Ɉɛɳɢɣ ɜɢɞ ɭɫɬɶɹ  ɫɤɜɚɠɢɧɵ
ɫ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɬɭɦɛɨɣ ɢ ɪɟɩɟɪɨɦ)
ɩɨ ɨɤɨɧɱɚɧɢɢ ɟɺ ɨɛɨɪɭɞɨɜɚɧɢɹ

Ʉɨɧɫɬɪɭɤɰɢɹ ɪɟɩɟɪɚ ɫɨɟɞɢɧɹɟɬɫɹ ɫ ɭɫɬɚɧɨɜɥɟɧ-
ɧɨɣ ɧɚ ɤɨɧɞɭɤɬɨɪɟ (ɬɟɯɧɢɱɟɫɤɨɣ ɤɨɥɨɧɧɟ) ɡɚɝɥɭɲɤɨɣ
ɢɥɢ ɝɥɭɯɢɦ ɮɥɚɧɰɟɦ), ɤɨɬɨɪɨɣ ɨɛɨɪɭɞɨɜɚɧɨ ɭɫɬɶɟ
ɥɢɤɜɢɞɢɪɨɜɚɧɧɨɣ ɫɤɜɚɠɢɧɵ. ɉɨɫɥɟ ɦɨɧɬɚɠɚ ɪɟɩɟɪ
ɪɚɫɩɨɥɚɝɚɟɬɫɹ ɩɨ ɰɟɧɬɪɭ ɛɟɬɨɧɧɨɣ ɬɭɦɛɵ ɧɚɞ ɟɟ
ɜɟɪɯɧɟɣ ɝɪɚɧɶɸ. ȼ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɯɚɪɚɤɬɟɪɚ ɪɟɲɚɟ-
ɦɵɯ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɦɚɪɤɲɟɣɞɟɪɫɤɢɯ ɡɚɞɚɱ ɦɚɪɤɭ
ɦɨɠɧɨ ɡɚɦɟɧɹɬɶ ɩɨɞ ɩɪɢɫɩɨɫɨɛɥɟɧɢɟ ɞɥɹ ɩɪɢɧɭɞɢ-
ɬɟɥɶɧɨɝɨ ɰɟɧɬɪɢɪɨɜɚɧɢɹ.

ɉɨɞɭɲɤɚ ɢɡ ɝɪɚɧɢɬɧɨɝɨ ɳɟɛɧɹ ɜɵɫɨɬɨɣ 500 ɦɦ
ɜɨɤɪɭɝ ɭɫɬɶɹ  ɥɢɤɜɢɞɢɪɭɟɦɨɣ ɫɤɜɚɠɢɧɵ ɢɫɤɥɸɱɚɟɬ
ɜɨɡɞɟɣɫɬɜɢɹ ɫɟɡɨɧɧɨɝɨ ɩɭɱɟɧɢɹ ɝɪɭɧɬɚ, ɛɥɚɝɨɞɚɪɹ
ɱɟɦɭ ɭɜɟɥɢɱɢɜɚɟɬɫɹ ɫɪɨɤ ɫɨɯɪɚɧɧɨɫɬɢ ɬɭɦɛɵ.

Ⱦɥɹ ɢɫɤɥɸɱɟɧɢɹ ɪɚɡɪɭɲɟɧɢɹ ɬɭɦɛɵ ɜɫɥɟɞɫɬɜɢɟ
ɜɨɡɞɟɣɫɬɜɢɹ ɚɬɦɨɫɮɟɪɧɵɯ ɹɜɥɟɧɢɣ (ɨɫɚɞɤɨɜ) ɩɪɢ ɛɟ-
ɬɨɧɧɵɯ ɪɚɛɨɬɚɯ ɩɪɢɦɟɧɹɟɬɫɹ ɧɟɫɴɟɦɧɚɹ ɦɟɬɚɥɥɢɱɟ-
ɫɤɚɹ ɨɩɚɥɭɛɤɚ, ɢɡɝɨɬɚɜɥɢɜɚɟɦɚɹ ɢɡ ɥɢɫɬɨɜɨɣ ɫɬɚɥɢ,
ɤɨɬɨɪɚɹ ɩɨ ɭɝɥɚɦ ɢ ɩɟɪɢɦɟɬɪɭ ɭɤɪɟɩɥɹɟɬɫɹ ɦɟɬɚɥɥɢ-
ɱɟɫɤɢɦ ɭɝɨɥɤɨɦ. ɉɪɨɜɨɞɹɬɫɹ ɫɜɚɪɨɱɧɵɟ ɪɚɛɨɬɵ. Ⱦɥɹ
ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɡɚɜɚɥɢɜɚɧɢɹ ɬɭɦɛɵ ɨɩɚɥɭɛɤɭ ɩɚɬ-
ɪɭɛɤɚɦɢ ɢɡ ɲɜɟɥɥɟɪɚ, ɤɪɟɫɬɨɨɛɪɚɡɧɨ, ɩɪɢɜɚɪɢɜɚɸɬ ɤ
ɝɥɭɯɨɣ ɬɟɯɧɢɱɟɫɤɨɣ ɤɨɥɨɧɧɟ (ɤɨɧɞɭɤɬɨɪɭ). ɉɪɨɜɨɞɢɬɫɹ
ɨɤɪɚɲɢɜɚɧɢɟ ɦɟɬɚɥɥɚ ɚɧɬɢɤɨɪɪɨɡɢɣɧɨɣ ɤɪɚɫɤɨɣ.

ɍɤɚɡɚɧɧɨɟ ɭɫɬɪɨɣɫɬɜɨ ɜɟɤɨɜɨɝɨ ɪɟɩɟɪɚ (ɝɥɭɛɢɧɚ
ɛɨɥɟɟ 1200 ɦɦ) ɭɩɪɨɳɚɟɬ ɤɨɧɫɬɪɭɤɰɢɸ ɩɭɧɤɬɚ ɈɆȽɋ,
ɫɧɢɠɚɟɬ ɡɚɬɪɚɬɵ ɧɚ ɟɝɨ ɢɡɝɨɬɨɜɥɟɧɢɟ ɢ ɦɨɧɬɚɠ, ɫɧɢ-
ɠɚɟɬ ɜɨɡɞɟɣɫɬɜɢɟ ɧɚ ɷɤɨɥɨɝɢɸ.

ɉɪɢ ɷɬɨɦ ɬɚɤɢɟ ɨɩɨɪɧɵɟ ɝɥɭɛɢɧɧɵɟ ɪɟɩɟɪɚ ɜ
ɩɪɨɰɟɫɫɟ ɪɚɡɪɚɛɨɬɤɢ ɦɟɫɬɨɪɨɠɞɟɧɢɣ ɭɝɥɟɜɨɞɨɪɨɞɧɨ-
ɝɨ ɫɵɪɶɹ ɦɨɝɭɬ ɛɵɬɶ ɢɫɩɨɥɶɡɨɜɚɧɵ:

1) ɤɚɤ ɩɭɧɤɬɵ ɈɆȽɋ ɩɪɢ ɩɪɨɢɡɜɨɞɫɬɜɟ ɦɚɪɤɲɟɣ-
ɞɟɪɫɤɨɝɟɨɞɟɡɢɱɟɫɤɢɯ ɪɚɛɨɬ;

2) ɩɪɢ ɜɟɞɟɧɢɢ ɦɚɪɤɲɟɣɞɟɪɫɤɨɝɟɨɞɟɡɢɱɟɫɤɨɝɨ
ɦɨɧɢɬɨɪɢɧɝɚ ɡɚ ɞɟɮɨɪɦɚɰɢɨɧɧɵɦɢ ɩɪɨɰɟɫɫɚɦɢ;

3) ɩɪɢ ɜɵɩɨɥɧɟɧɢɢ ɝɪɚɜɢɦɟɬɪɢɱɟɫɤɢɯ, ɝɟɨɮɢɡɢ-
ɱɟɫɤɢɯ ɢ ɞɪɭɝɢɯ ɜɢɞɨɜ ɫɴɟɦɨɤ.
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1. Ʉɨɧɫɬɪɭɤɰɢɹ ɭɧɢɜɟɪɫɚɥɶɧɨɣ ɬɭɦɛɵ, ɭɫɬɚɧɚɜɥɢ-
ɜɚɟɦɨɣ ɧɚ ɭɫɬɶɟ ɥɢɤɜɢɞɢɪɨɜɚɧɧɨɣ ɫɤɜɚɠɢɧɵ // ɉɚɬɟɧɬ ɧɚ
ɩɨɥɟɡɧɭɸ ɦɨɞɟɥɶ ʋ 87205.

2. ȽɈɋɌ 25358-2012 Ƚɪɭɧɬɵ. Ɇɟɬɨɞ ɩɨɥɟɜɨɝɨ ɨɩɪɟ-
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ɉɊɂɆȿɇȿɇɂȿ ȺȼɌɈɆȺɌɂɁȺɐɂɂ ȼ ɌɈɉɈȽɊȺɎɈȽȿɈȾȿɁɂɑȿɋɄɈɆ ɉɊɈɂɁȼɈȾɋɌȼȿ
ɉɊɂ ɈɉɊȿȾȿɅȿɇɂɂ ɈȻɔȿɆɈȼ ɈȻɔȿɄɌɈȼ

Ɋɚɫɫɦɚɬɪɢɜɚɟɬɫɹ ɚɥɶɬɟɪɧɚɬɢɜɧɵɣ ɤɥɚɫɫɢɱɟɫɤɢɦ ɤɚɪɬɨɦɟɬɪɢɱɟɫɤɢɦ ɦɟɬɨɞɚɦ ɦɟɬɨɞ ɫɪɟɞɧɟɝɨ ɚɪɢɮɦɟɬɢɱɟɫɤɨɝɨ ɧɚ ɹɡɵɤɟ
ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ Visual Basic for Applications ɜ Microsoft Office ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɨɛɴɟɦɨɜ ɨɛɴɟɤɬɨɜ ɩɨ ɬɨɩɨɝɪɚɮɢɱɟɫɤɢɦ
ɤɚɪɬɚɦ. Ɇɟɬɨɞ ɩɨɡɜɨɥɹɟɬ ɧɚ ɨɫɧɨɜɟ ɩɪɨɝɪɚɦɦɧɨɝɨ ɩɪɨɞɭɤɬɚ ɜɵɱɢɫɥɹɬɶ ɨɛɴɟɦ ɥɸɛɨɝɨ ɨɛɴɟɤɬɚ ɩɨ ɬɨɩɨɝɪɚɮɢɱɟɫɤɢɦ ɤɚɪɬɚɦ,
ɪɚɡɛɢɜ ɟɝɨ ɧɚ ɮɢɝɭɪɵ ɫ ɞɜɭɦɹ ɨɫɧɨɜɚɧɢɹɦɢ ɩɪɢ ɭɫɥɨɜɢɢ ɜɜɨɞɚ ɜɪɭɱɧɭɸ ɤɨɨɪɞɢɧɚɬ ɬɨɱɟɤ ɜɟɪɲɢɧ ɨɫɧɨɜɚɧɢɣ. ɂɫɩɨɥɶɡɨɜɚ-

ɧɢɟ ɞɚɧɧɨɝɨ ɦɟɬɨɞɚ ɦɨɠɟɬ ɢɦɟɬɶ ɲɢɪɨɤɨɟ ɩɪɚɤɬɢɱɟɫɤɨɟ ɩɪɢɦɟɧɟɧɢɟ ɜ ɝɟɨɞɟɡɢɱɟɫɤɢɯ, ɤɚɞɚɫɬɪɨɜɵɯ, ɝɢɞɪɨɝɪɚɮɢɱɟɫɤɢɯ ɢ
ɞɪ. ɪɚɛɨɬɚɯ, ɝɞɟ ɱɚɫɬɨ ɜɨɡɧɢɤɚɟɬ ɡɚɞɚɱɚ ɨɩɪɟɞɟɥɟɧɢɹ ɨɛɴɟɦɨɜ ɨɛɴɟɤɬɨɜ. ɉɪɟɞɥɨɠɟɧɧɚɹ ɦɟɬɨɞɢɤɚ ɩɨɡɜɨɥɹɟɬ ɩɨɥɭɱɚɬɶ
ɬɨɱɧɵɟ ɪɟɡɭɥɶɬɚɬɵ ɜ ɤɨɪɨɬɤɢɟ ɫɪɨɤɢ, ɱɬɨ ɜɟɫɶɦɚ ɜɚɠɧɨ ɜ ɭɱɟɛɧɨɣ ɢ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ.
ɄɅɘɑȿȼɕȿ ɋɅɈȼȺ: ɨɛɴɟɦ ɨɛɴɟɤɬɚ; ɤɥɚɫɫɢɱɟɫɤɢɣ ɤɚɪɬɨɦɟɬɪɢɱɟɫɤɢɣ ɦɟɬɨɞ ɢɫɫɥɟɞɨɜɚɧɢɹ; ɦɟɬɨɞ ɫɪɟɞɧɟɝɨ ɚɪɢɮɦɟɬɢɱɟ-
ɫɤɨɝɨ; ɹɡɵɤ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ; ɭɱɟɛɧɚɹ ɢ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɚɹ ɞɟɹɬɟɥɶɧɨɫɬɶ.

N.S.Kopylova, A.N.Poluyanova

APPLICATION OF AUTOMATION IN TOPOGRAPHIC AND GEODESIC PRODUCTION AT

DETERMINATION OF VOLUMES OF OBJECTS

The method of the arithmetical average using the programming language Visual Basic for Applications in Microsoft Office in estima-
tion of the volumes of the objects on topographic maps is explored. The method based on the software product allows to calculate
the volume of any object on topographic maps, dividing it into figures with two bases under condition of manual input of the coordi-

nates of the top points of the bases. This method can be widely applied in geodesic, cadastral, hydrographic and other works, when
a problem of the estimation the volumes of objects occurs. The proposed method allows to obtain accurate results in a short time,
which is very important in studying process and production.
KEY WORDS: volume of the object; traditional method; method of arithmetical average; programming language; studying process,
production.

ȼ ɫɨɜɪɟ-
ɦɟɧɧɨɦ ɦɢɪɟ,
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ɥɹɟɬɫɹ ɧɟɨɛɯɨ-
ɞɢɦɵɦ ɭɫɥɨɜɢ-
ɟɦ ɞɥɹ ɪɟɲɟɧɢɹ
ɦɧɨɝɨɱɢɫɥɟɧɧɵɯ

ɢɧɠɟɧɟɪɧɵɯ ɜɨɩɪɨɫɨɜ. Ʉɪɨɦɟ ɬɨɱɧɵɯ ɧɚɬɭɪɧɵɯ ɢɡɦɟ-
ɪɟɧɢɣ ɛɨɥɶɲɨɟ ɡɧɚɱɟɧɢɟ ɢɦɟɸɬ ɤɚɦɟɪɚɥɶɧɵɟ ɢ ɤɚɪ-
ɬɨɦɟɬɪɢɱɟɫɤɢɟ ɪɚɛɨɬɵ. ȼɵɩɨɥɧɟɧɢɟ ɤɚɪɬɨɦɟɬɪɢɱɟ-
ɫɤɢɯ ɪɚɛɨɬ – ɩɪɨɰɟɫɫ ɬɪɭɞɨɟɦɤɢɣ ɢ ɡɚɧɢɦɚɟɬ ɛɨɥɶ-
ɲɨɟ ɤɨɥɢɱɟɫɬɜɨ ɜɪɟɦɟɧɢ. ȼ ɪɚɦɤɚɯ ɭɱɟɛɧɨɣ ɢ ɩɪɨɢɡ-
ɜɨɞɫɬɜɟɧɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ ɱɚɫɬɨ ɜɨɡɧɢɤɚɟɬ ɡɚɞɚɱɚ
ɩɨɥɭɱɟɧɢɹ ɬɨɱɧɨɝɨ ɪɟɡɭɥɶɬɚɬɚ ɜ ɛɵɫɬɪɵɟ ɫɪɨɤɢ.

Ⱦɥɹ ɪɟɲɟɧɢɹ ɪɹɞɚ ɩɪɢɤɥɚɞɧɵɯ, ɜ ɬɨɦ ɱɢɫɥɟ
ɝɟɨɞɟɡɢɱɟɫɤɢɯ ɡɚɞɚɱ, ɢɧɧɨɜɚɰɢɨɧɧɨɣ ɹɜɥɹɟɬɫɹ ɦɟɬɨ-
ɞɢɤɚ ɩɨ ɨɩɪɟɞɟɥɟɧɢɸ ɤɚɪɬɨɦɟɬɪɢɱɟɫɤɢɯ ɩɚɪɚɦɟɬɪɨɜ
ɧɚ ɨɫɧɨɜɟ ɩɪɨɰɟɫɫɨɜ ɚɜɬɨɦɚɬɢɡɚɰɢɢ, ɤɨɬɨɪɚɹ ɩɨɡɜɨ-
ɥɹɟɬ ɜ ɤɨɪɨɬɤɢɟ ɫɪɨɤɢ ɩɨɥɭɱɢɬɶ ɪɟɡɭɥɶɬɚɬ ɜɵɫɨɤɨɣ
ɬɨɱɧɨɫɬɢ.

Ɍɚɤ, ɜ ɞɚɧɧɨɣ ɪɚɛɨɬɟ ɪɚɫɫɦɚɬɪɢɜɚɟɬɫɹ ɦɟɬɨɞ
ɫɪɟɞɧɟɝɨ ɚɪɢɮɦɟɬɢɱɟɫɤɨɝɨ ɧɚ ɹɡɵɤɟ ɩɪɨɝɪɚɦɦɢɪɨɜɚ-
ɧɢɹ Visual Basic for Applications ɜ Microsoft Office ɞɥɹ
ɨɩɪɟɞɟɥɟɧɢɹ ɨɛɴɟɦɨɜ ɨɛɴɟɤɬɨɜ ɩɨ ɬɨɩɨɝɪɚɮɢɱɟɫɤɢɦ
ɤɚɪɬɚɦ.

ɉɨɫɬɚɧɨɜɤɚ ɡɚɞɚɱɢ
Ɋɚɡɪɚɛɨɬɚɬɶ ɦɟɬɨɞ ɫɪɟɞɧɟɝɨ ɚɪɢɮɦɟɬɢɱɟɫɤɨɝɨ

ɧɚ ɹɡɵɤɟ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ Visual Basic for
Applications ɜ Microsoft Office ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɨɛɴɟ-

ɦɨɜ ɨɛɴɟɤɬɨɜ ɩɨ ɬɨɩɨɝɪɚɮɢɱɟɫɤɢɦ ɤɚɪɬɚɦ. ɋɪɚɜɧɢɬɶ
ɪɟɡɭɥɶɬɚɬɵ ɜɵɱɢɫɥɟɧɢɣ ɢ ɜɪɟɦɹ, ɩɨɬɪɚɱɟɧɧɨɟ ɧɚ ɜɵ-
ɩɨɥɧɟɧɢɟ ɪɚɛɨɬɵ, ɫ ɞɪɭɝɢɦɢ ɤɥɚɫɫɢɱɟɫɤɢɦɢ ɫɩɨɫɨɛɚ-
ɦɢ ɨɩɪɟɞɟɥɟɧɢɹ ɨɛɴɟɦɨɜ ɨɛɴɟɤɬɨɜ: ɚɧɚɥɢɬɢɱɟɫɤɢɦ,
ɝɪɚɮɨɚɧɚɥɢɬɢɱɟɫɤɢɦ ɢ ɜɟɪɨɹɬɧɨɫɬɧɨɫɬɚɬɢɫɬɢɱɟɫɤɢɦ.

Ɇɚɬɟɪɢɚɥɵ ɢ ɦɟɬɨɞɵ ɢɫɫɥɟɞɨɜɚɧɢɹ

ɉɪɢ ɪɚɛɨɬɟ ɫ ɝɢɩɫɨɦɟɬɪɢɱɟɫɤɢɦɢ, ɝɢɞɪɨɥɨɝɢɱɟ-
ɫɤɢɦɢ, ɤɥɢɦɚɬɢɱɟɫɤɢɦɢ ɢ ɞɪ. ɤɚɪɬɚɦɢ ɱɚɫɬɨ ɜɨɡɧɢɤɚɟɬ
ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɩɨɞɫɱɟɬɚ ɨɛɴɟɦɚ ɤɚɤɢɯɥɢɛɨ ɨɛɴɟɤɬɨɜ
ɢɥɢ ɹɜɥɟɧɢɣ.

Ⱦɥɹ ɩɨɥɭɱɟɧɢɹ ɨɛɴɟɦɨɜ ɝɟɨɝɪɚɮɢɱɟɫɤɢɯ ɨɛɴɟɤ-
ɬɨɜ ɢɫɩɨɥɶɡɭɸɬ ɚɧɚɥɢɬɢɱɟɫɤɢɣ, ɝɪɚɮɢɱɟɫɤɢɣ ɢ ɜɟɪɨ-
ɹɬɧɨɫɬɧɨɫɬɚɬɢɫɬɢɱɟɫɤɢɣ ɦɟɬɨɞɵ, ɤɨɬɨɪɵɟ ɫɱɢɬɚɸɬɫɹ
ɤɥɚɫɫɢɱɟɫɤɢɦɢ ɜ ɤɚɪɬɨɦɟɬɪɢɱɟɫɤɢɯ ɪɚɛɨɬɚɯ ɞɚɧɧɨɣ
ɬɟɦɚɬɢɤɢ [3,4,6]. Ɍɚɤ, ɚɧɚɥɢɬɢɱɟɫɤɢɣ ɦɟɬɨɞ ɢɫɩɨɥɶɡɭ-
ɟɬ ɜ ɤɚɱɟɫɬɜɟ ɢɫɯɨɞɧɵɯ ɞɚɧɧɵɯ ɩɥɨɳɚɞɢ ɩɨɜɟɪɯɧɨ-
ɫɬɟɣ ɝɨɪɢɡɨɧɬɚɥɶɧɵɯ ɫɟɱɟɧɢɣ ɝɟɨɝɪɚɮɢɱɟɫɤɢɯ ɨɛɴɟɤ-
ɬɨɜ, ɤɨɬɨɪɵɟ ɦɨɝɭɬ ɛɵɬɶ ɨɩɪɟɞɟɥɟɧɵ ɜ ɪɟɡɭɥɶɬɚɬɟ
ɤɚɪɬɨɦɟɬɪɢɱɟɫɤɢɯ ɪɚɛɨɬ. Ƚɪɚɮɢɱɟɫɤɢɣ ɦɟɬɨɞ ɬɪɟɛɭɟɬ
ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɝɨ ɩɨɫɬɪɨɟɧɢɹ ɤɭɦɭɥɹɬɢɜɧɨɣ ɤɪɢɜɨɣ.
ȼɟɪɨɹɬɧɨɫɬɧɨɫɬɚɬɢɫɬɢɱɟɫɤɢɣ ɦɟɬɨɞ ɨɫɧɨɜɚɧ ɧɚ ɢɫ-
ɩɨɥɶɡɨɜɚɧɢɢ ɪɚɡɥɢɱɧɵɯ ɬɢɩɨɜ ɨɛɴɟɦɧɵɯ ɩɚɥɟɬɨɤ. ȿɝɨ
ɨɫɧɨɜɧɚɹ ɢɞɟɹ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɩɪɟɞɫɬɚɜɥɟɧɢɢ ɪɚɫ-
ɫɦɚɬɪɢɜɚɟɦɨɝɨ ɨɛɴɟɤɬɚ ɜ ɜɢɞɟ ɫɭɦɦɵ ɤɨɫɨɭɫɟɱɟɧɧɵɯ
ɩɪɢɡɦ [5].

ɋɩɟɰɢɚɥɢɫɬɚɦ ɬɨɩɨɝɪɚɮɨɝɟɨɞɟɡɢɱɟɫɤɨɝɨ ɧɚ-
ɩɪɚɜɥɟɧɢɹ ɧɚɢɛɨɥɟɟ ɛɥɢɡɨɤ ɫɩɨɫɨɛ ɜɵɱɢɫɥɟɧɢɹ ɨɛɴ-
ɟɦɨɜ ɨɛɴɟɤɬɨɜ ɦɟɬɨɞɨɦ ɫɪɟɞɧɟɝɨ ɚɪɢɮɦɟɬɢɱɟɫɤɨɝɨ,
ɩɨɫɤɨɥɶɤɭ ɩɨɡɜɨɥɹɟɬ ɪɚɛɨɬɚɬɶ ɫ ɤɨɨɪɞɢɧɚɬɚɦɢ ɨɛɴɟɤ-
ɬɚ (ɪɢɫ.1) [1].

ɇɋɄɨɩɵɥɨɜɚ Ⱥɇɉɨɥɭɹɧɨɜɚ
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Ɋɢɫ.1. ɋɯɟɦɚ ɤ ɜɵɱɢɫɥɟɧɢɸ ɨɛɴɟɦɚ ɨɛɴɟɤɬɚ
ɦɟɬɨɞɨɦ ɫɪɟɞɧɟɝɨ ɚɪɢɮɦɟɬɢɱɟɫɤɨɝɨ

Ⱦɥɹ ɩɨɞɫɱɟɬɚ ɨɛɴɟɦɚ ɨɛɴɟɤɬɚ ɦɟɬɨɞɨɦ ɫɪɟɞɧɟ-
ɝɨ ɚɪɢɮɦɟɬɢɱɟɫɤɨɝɨ, ɜ ɩɟɪɜɭɸ ɨɱɟɪɟɞɶ, ɧɟɨɛɯɨɞɢɦɨ

ɜɵɱɢɫɥɢɬɶ ɩɥɨɳɚɞɢ ɜɟɪɯɧɟɝɨ F ɢ ɧɢɠɧɟɝɨ F  ɨɫɧɨɜɚ-
ɧɢɣ ɩɨ ɮɨɪɦɭɥɚɦ (1) ɢ (2):
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ɦɭɥɟ (3):
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Ⱦɚɥɟɟ ɧɟɨɛɯɨɞɢɦɨ ɜɵɱɢɫɥɢɬɶ ɨɛɴɟɦ ɨɛɴɟɤɬɚ V

ɩɨ ɮɨɪɦɭɥɟ (4):
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1
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ȼ ɤɚɱɟɫɬɜɟ ɢɫɯɨɞɧɨɝɨ ɦɚɬɟɪɢɚɥɚ ɪɚɫɫɦɚɬɪɢɜɚ-
ɥɚɫɶ ɭɱɟɛɧɚɹ ɬɨɩɨɝɪɚɮɢɱɟɫɤɚɹ ɤɚɪɬɚ ɦɚɫɲɬɚɛɚ
1:10 000 ɍ-34-37-ȼɜ-4, ɨɛɴɟɤɬ ɢɫɫɥɟɞɨɜɚɧɢɹ – ɝɨɪɚ
Ɇɚɥɢɧɨɜɫɤɚɹ (ɪɢɫ.2).

ɂɫɯɨɞɧɵɦɢ ɞɚɧɧɵɦɢ ɫɥɭɠɚɬ ɤɨɨɪɞɢɧɚɬɵ ɜɟɪ-
ɲɢɧ ɨɫɧɨɜɚɧɢɣ ɨɛɴɟɤɬɚ, ɤɨɬɨɪɵɟ ɜɜɨɞɹɬɫɹ ɫ ɤɥɚɜɢɚ-
ɬɭɪɵ ɫɚɦɨɫɬɨɹɬɟɥɶɧɨ. ȼ ɤɚɱɟɫɬɜɟ ɜɟɪɲɢɧ ɜɵɛɪɚɧɵ
ɬɨɱɤɢ ɜ ɦɟɫɬɚɯ ɢɫɤɪɢɜɥɟɧɢɹ ɤɨɧɬɭɪɚ ɨɛɴɟɤɬɚ, ɚ ɨɬɪɟɡ-
ɤɢ, ɫɨɟɞɢɧɹɸɳɢɟ ɞɚɧɧɵɟ ɜɟɪɲɢɧɵ, ɨɛɪɚɡɭɸɬ ɥɨɦɚɧ-
ɧɭɸ ɥɢɧɢɸ, ɩɪɚɤɬɢɱɟɫɤɢ ɧɟ ɨɬɥɢɱɚɸɳɭɸɫɹ ɨɬ ɤɪɢɜɨ-
ɥɢɧɟɣɧɨɝɨ ɤɨɧɬɭɪɚ [2].

Ɋɢɫ.2. ɍɱɚɫɬɨɤ ɬɨɩɨɝɪɚɮɢɱɟɫɤɨɣ ɤɚɪɬɵ
ɦɚɫɲɬɚɛɚ 1:10 000

ɇɟɨɛɯɨɞɢɦɨ ɜɜɟɫɬɢ ɤɨɥɢɱɟɫɬɜɨ ɬɨɱɟɤ ɜɟɪɯɧɟɝɨ

'n ɢ ɧɢɠɧɟɝɨ n  ɨɫɧɨɜɚɧɢɣ ɢ ɢɯ ɤɨɨɪɞɢɧɚɬɵ: zyx ,, .

Ɂɚ ɧɚɱɚɥɨ ɤɨɨɪɞɢɧɚɬ ɫɥɟɞɭɟɬ ɩɪɢɧɹɬɶ ɛɥɢɠɚɣ-
ɲɟɟ ɩɟɪɟɤɪɟɫɬɢɟ ɤɢɥɨɦɟɬɪɨɜɨɣ ɫɟɬɤɢ. ȼ ɤɚɱɟɫɬɜɟ ɨɫ-
ɧɨɜɚɧɢɣ ɧɟɨɛɯɨɞɢɦɨ ɜɵɛɪɚɬɶ ɨɛɥɚɫɬɢ, ɨɝɪɚɧɢɱɟɧɧɵɟ
ɡɚɦɤɧɭɬɵɦɢ ɝɨɪɢɡɨɧɬɚɥɹɦɢ. ɂɫɫɥɟɞɭɟɦɵɣ ɧɚɦɢ ɨɛɴ-
ɟɤɬ ɰɟɥɟɫɨɨɛɪɚɡɧɨ ɪɚɡɞɟɥɢɬɶ ɧɚ ɞɜɟ ɮɢɝɭɪɵ, ɫɥɟɞɨ-
ɜɚɬɟɥɶɧɨ, ɩɪɨɰɟɞɭɪɭ ɜɵɱɢɫɥɟɧɢɹ ɨɛɴɟɦɚ ɧɟɨɛɯɨɞɢɦɨ
ɜɵɩɨɥɧɢɬɶ ɞɥɹ ɤɚɠɞɨɣ ɮɢɝɭɪɵ ɨɬɞɟɥɶɧɨ, ɚ ɪɟɡɭɥɶɬɚ-
ɬɵ ɫɥɨɠɢɬɶ.

Ⱥɥɝɨɪɢɬɦ ɞɟɣɫɬɜɢɣ ɦɟɬɨɞɢɤɢ

1. ȼɜɨɞ ɤɨɥɢɱɟɫɬɜɚ ɬɨɱɟɤ 'n  ɜɟɪɯɧɟɝɨ  ɢ ɧɢɠɧɟɝɨ

n  ɨɫɧɨɜɚɧɢɣ.

2. ȼɜɨɞ ɤɨɨɪɞɢɧɚɬ ɜɟɪɲɢɧ ɨɫɧɨɜɚɧɢɣ: x,y,z.

3. ȼɵɱɢɫɥɟɧɢɟ ɩɥɨɳɚɞɟɣ ɜɟɪɯɧɟɝɨ F ɢ ɧɢɠɧɟɝɨ
F  ɨɫɧɨɜɚɧɢɣ.

4. ȼɵɱɢɫɥɟɧɢɟ ɫɪɟɞɧɟɣ ɪɚɡɧɨɫɬɢ ɜɵɫɨɬ ɜɟɪɯɧɟɣ

ɢ ɧɢɠɧɟɣ ɛɪɨɜɨɤ z.
5. ȼɵɱɢɫɥɟɧɢɟ ɨɛɴɟɦɚ ɬɟɥɚ V.

Ʌɢɫɬɢɧɝ ɩɪɨɝɪɚɦɦɵ

Ʌɢɫɬɢɧɝ ɩɪɨɝɪɚɦɦɵ ɞɥɹ ɜɵɱɢɫɥɟɧɢɹ ɨɛɴɟɦɚ ɬɟ-
ɥɚ ɦɟɬɨɞɨɦ ɫɪɟɞɧɟɝɨ ɚɪɢɮɦɟɬɢɱɟɫɤɨɝɨ ɧɚ ɹɡɵɤɟ ɩɪɨ-
ɝɪɚɦɦɢɪɨɜɚɧɢɹ Visual Basic for Applications ɜ Microsoft
Office ɩɪɟɞɫɬɚɜɥɟɧ ɜ ɬɚɛɥ.1 [7].

Ɋɟɡɭɥɶɬɚɬɵ ɪɚɛɨɬɵ ɩɪɨɝɪɚɦɦɵ ɩɪɟɞɫɬɚɜɥɟɧɵ
ɧɚ ɪɢɫ.3 ɢ ɪɢɫ.4.

Ⱥɧɚɥɢɡ ɪɟɡɭɥɶɬɚɬɨɜ

ȼ ɜɟɤ ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ ɬɟɯɧɨɥɨɝɢɣ ɫɨɡɞɚɧɨ
ɛɨɥɶɲɨɟ ɤɨɥɢɱɟɫɬɜɨ ɩɪɨɝɪɚɦɦ, ɤɨɬɨɪɵɟ ɭɫɤɨɪɹɸɬ
ɩɪɨɰɟɫɫ ɪɟɲɟɧɢɹ ɪɚɡɥɢɱɧɵɯ ɢɧɠɟɧɟɪɧɵɯ ɡɚɞɚɱ, ɜ
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ɬɨɦ ɱɢɫɥɟ ɢ ɝɟɨɞɟɡɢɱɟɫɤɢɯ. Ɍɚɤ, ɧɚ ɨɫɧɨɜɟ ɹɡɵɤɚ ɩɪɨ-
ɝɪɚɦɦɢɪɨɜɚɧɢɹ Visual Basic for Applications ɜ Microsoft
Office ɩɪɟɞɥɨɠɟɧ ɦɟɬɨɞ ɫɪɟɞɧɟɝɨ ɚɪɢɮɦɟɬɢɱɟɫɤɨɝɨ
ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɨɛɴɟɦɨɜ ɨɛɴɟɤɬɨɜ.

ȼ ɯɨɞɟ ɪɚɛɨɬɵ ɩɨ ɬɨɩɨɝɪɚɮɢɱɟɫɤɨɣ ɤɚɪɬɟ
1:10000 ɛɵɥ ɩɨɞɫɱɢɬɚɧ ɨɛɴɟɦ ɝɨɪɵ Ɇɚɥɢɧɨɜɫɤɚɹ
ɪɚɡɥɢɱɧɵɦɢ ɦɟɬɨɞɚɦɢ. Ɋɟɡɭɥɶɬɚɬɵ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ
ɬɚɛɥ.2.

Ɍɚɛɥɢɰɚ 1

Sub Ɉɛɴɟɦ()

Dim x1(100), y1(100), z1(100), x2(100), y2(100),

z2(100)

n1 = Worksheets("ɥɢɫɬ1").Cells(2, 9)

n2 = Worksheets("ɥɢɫɬ1").Cells(3, 9)
For i = 3 To n1 + 3

x1(i - 2) = Worksheets("ɥɢɫɬ1").Cells(i, 1)

y1(i - 2) = Worksheets("ɥɢɫɬ1").Cells(i, 2): Next i

y1(n1 + 1) = y1(1): y1(0) = y1(n1)
p1 = 0

For i = 1 To n1

p1 = p1 + x1(i) * (y1(i + 1) - y1(i - 1)): Next i
p1 = Abs(p1) / 2

Cells(4, 9) = p1

For i = 3 To n2 + 3
x2(i - 2) = Worksheets("ɥɢɫɬ1").Cells(i, 5)

y2(i - 2) = Worksheets("ɥɢɫɬ1").Cells(i, 6): Next i

y2(n2 + 1) = y2(1): y2(0) = y2(n2)

p2 = 0
For i = 1 To n2

p2 = p2 + x2(i) * (y2(i + 1) - y2(i - 1)): Next i

p2 = Abs(p2) / 2
Cells(5, 9) = p2

For i = 3 To n1 + 3

z1(i - 2) = Worksheets("ɥɢɫɬ1").Cells(i, 3): Next i

dz1 = 0
For i = 1 To n1

dz1 = dz1 + z1(i): Next i

dz1 = dz1 / n1
For i = 3 To n2 + 3

z2(i - 2) = Worksheets("ɥɢɫɬ1").Cells(i, 7): Next i

dz2 = 0
For i = 1 To n2

dz2 = dz2 + z2(i): Next i

dz2 = dz2 / n2

 Z = Abs(dz1 - dz2)
 Cells(6, 9) = Z

 V = 1 / 2 * (p1 + p2) * Z /1000

 Cells(7, 9) = V

EndSub

Ɍɚɛɥɢɰɚ 2

Ɇɟɬɨɞ
Ⱥɧɚɥɢɬɢ-

ɱɟɫɤɢɣ

Ƚɪɚɮɨɚ-

ɧɚɥɢɬɢ-
ɱɟɫɤɢɣ

ȼɟɪɨɹɬ-
ɧɨɫɬɧɨ-
ɫɬɚɬɢɫɬɢ-
ɱɟɫɤɢɣ

ɋɪɟɞɧɟ
ɚɪɢɮɦɟ-
ɬɢɱɟɫɤɢɣ

ɋɪɟɞɧɟ
ɚɪɢɮɦɟ-
ɬɢɱɟɫɤɢɣ
(Microsoft

Excel)

Ɉɛɴɟɦ
ɨɛɴɟɤ-
ɬɚ, ɤɦ

3
0,0002195 0,0002245 0,0002135 0,0002181 0,0002181

ȼɪɟɦɹ
ɜɵɩɨɥ-
ɧɟɧɢɹ
ɪɚɛɨ-

ɬɵ,
ɦɢɧ.

30 30 35 20

ɂɫɯɨɞɹ ɢɡ ɪɟɡɭɥɶɬɚɬɨɜ ɬɚɛɥ .2, ɦɨɠɧɨ ɫɞɟɥɚɬɶ
ɜɵɜɨɞ ɨ ɬɨɦ, ɱɬɨ ɜɵɱɢɫɥɟɧɢɟ ɨɛɴɟɦɨɜ ɨɛɴɟɤɬɨɜ ɦɟ-
ɬɨɞɨɦ ɫɪɟɞɧɟɝɨ ɚɪɢɮɦɟɬɢɱɟɫɤɨɝɨ ɹɜɥɹɟɬɫɹ ɧɟ ɬɨɥɶɤɨ
ɛɵɫɬɪɵɦ, ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɞɪɭɝɢɦɢ ɦɟɬɨɞɚɦɢ, ɧɨ ɢ
ɞɨɫɬɚɬɨɱɧɨ ɬɨɱɧɵɦ. Ɍɚɤɨɟ ɡɚɤɥɸɱɟɧɢɟ ɛɵɥɨ ɫɞɟɥɚɧɨ
ɧɚ ɨɫɧɨɜɚɧɢɢ ɬɨɝɨ, ɱɬɨ ɧɚɢɛɨɥɟɟ ɬɨɱɧɵɦ ɢɡ ɢɫɩɨɥɶ-
ɡɭɟɦɵɯ ɤɥɚɫɫɢɱɟɫɤɢɯ ɦɟɬɨɞɨɜ ɜɵɱɢɫɥɟɧɢɹ ɨɛɴɟɦɨɜ
ɨɛɴɟɤɬɨɜ ɹɜɥɹɟɬɫɹ ɚɧɚɥɢɬɢɱɟɫɤɢɣ ɦɟɬɨɞ, ɚ ɪɟɡɭɥɶɬɚɬ,
ɩɨɥɭɱɢɜɲɢɣɫɹ ɦɟɬɨɞɨɦ ɫɪɟɞɧɟɝɨ ɚɪɢɮɦɟɬɢɱɟɫɤɨɝɨ,
ɨɬɥɢɱɚɟɬɫɹ ɨɬ ɧɟɝɨ ɧɚ 0.6%.

Ⱦɥɹ ɩɪɨɜɟɪɤɢ ɤɨɪɪɟɤɬɧɨɫɬɢ ɪɚɛɨɬɵ ɩɪɨɝɪɚɦɦɵ
ɛɵɥ ɩɪɨɢɡɜɟɞɟɧ ɩɨɞɫɱɟɬ ɨɛɴɟɦɚ ɨɛɴɟɤɬɚ ɜ Microsoft
Excel, ɩɭɬɟɦ ɜɜɟɞɟɧɢɹ ɜ ɹɱɟɣɤɢ ɮɨɪɦɭɥ ɧɟɨɛɯɨɞɢɦɵɯ
ɞɥɹ ɜɵɱɢɫɥɟɧɢɹ. Ɋɟɡɭɥɶɬɚɬ ɢɫɫɥɟɞɭɟɦɨɝɨ ɩɚɪɚɦɟɬɪɚ
ɩɪɢ ɩɪɨɜɟɪɤɟ ɜ  Microsoft Excel ɨɫɬɚɥɫɹ ɧɟɢɡɦɟɧɧɵɦ,
ɱɬɨ ɝɨɜɨɪɢɬ ɨ ɬɨɦ, ɱɬɨ ɤɨɞ ɩɪɨɝɪɚɦɦɵ ɧɚɩɢɫɚɧ ɤɨɪ-
ɪɟɤɬɧɨ. ɉɨɥɭɱɟɧɧɵɣ ɪɟɡɭɥɶɬɚɬ ɩɨɞɬɜɟɪɠɞɚɟɬ ɧɚɞɟɠ-
ɧɨɫɬɶ ɩɪɟɞɥɨɠɟɧɧɨɝɨ ɦɟɬɨɞɚ ɢ ɝɨɜɨɪɢɬ ɨ ɜɨɡɦɨɠɧɨ-
ɫɬɢ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɟɝɨ ɜ ɭɱɟɛɧɨɦ ɢ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɦ
ɩɪɨɰɟɫɫɟ.
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ʶ̨̨̛̬̦̯̼̔̌ ̵̨̖̬̦̖̏̐ ̨̨̛̭̦̦̏̌́ ʶ̨̨̛̬̦̯̼̔̌ ̨̛̦̙̦̖̐ ̨̨̛̭̦̦̏̌́

x y z x y z ʶ̸̨̨̛̣̣̖̭̯̏ ̛̖̬̹̦̏ ̵̨̖̬̦̖̏̐ ̨̨̛̭̦̦̏̌́: 41

-0,40 0,06 157,5 -0,56 0,08 155 ʶ̸̨̨̛̣̣̖̭̯̏ ̛̖̬̹̦̏ ̨̛̦̙̦̖̐  ̨̨̛̭̦̦̏̌́: 54

-0,38 0,05 157,5 -0,54 0,09 155 ʿ̨̣̺̌̔ ̽ ̵̨̖̬̦̖̏̐  ̨̨̛̭̦̦̏̌́: 0,034

-0,36 0,04 157,5 -0,52 0,10 155 ʿ̨̣̺̌̔ ̽ ̨̛̦̙̦̖̐ ̨̨̛̭̦̦̏̌́: 0,123

-0,35 0,03 157,5 -0,50 0,11 155 ˁ̬̖̦̔́́  ̨̬̦̭̯̌̚ ̽ ̨̼̭̯̏: 2,5

-0,34 0,02 157,5 -0,48 0,12 155 ʽ̻̖̥̍ ̨̡̻̖̯̍̌: 0,000196

-0,32 0,01 157,5 -0,46 0,12 155

-0,30 0,00 157,5 -0,43 0,12 155

-0,29 -0,01 157,5 -0,40 0,11 155

-0,27 -0,01 157,5 -0,38 0,11 155

-0,25 -0,01 157,5 -0,36 0,10 155

-0,23 -0,02 157,5 -0,33 0,08 155

-0,22 -0,02 157,5 -0,31 0,06 155

-0,20 -0,02 157,5 -0,29 0,05 155

-0,17 -0,03 157,5 -0,26 0,05 155

-0,15 -0,03 157,5 -0,23 0,05 155

-0,14 -0,05 157,5 -0,20 0,05 155

-0,13 -0,06 157,5 -0,17 0,05 155

-0,13 -0,08 157,5 -0,15 0,05 155

-0,14 -0,10 157,5 -0,11 0,05 155

-0,14 -0,11 157,5 -0,08 0,03 155

-0,15 -0,13 157,5 -0,05 0,02 155

-0,16 -0,14 157,5 -0,02 0,00 155

-0,17 -0,15 157,5 -0,01 -0,03 155

-0,18 -0,16 157,5 0,00 -0,06 155

-0,20 -0,16 157,5 -0,01 -0,09 155

-0,21 -0,15 157,5 -0,02 -0,11 155

-0,23 -0,15 157,5 -0,02 -0,13 155

-0,25 -0,15 157,5 -0,04 -0,16 155

-0,27 -0,14 157,5 -0,36 -0,19 155

-0,29 -0,14 157,5 -0,07 -0,21 155

-0,31 -0,13 157,5 -0,08 -0,23 155

-0,32 -0,13 157,5 -0,11 -0,25 155

-0,35 -0,12 157,5 -0,14 -0,26 155

-0,36 -0,10 157,5 -0,18 -0,26 155

-0,37 -0,08 157,5 -0,20 -0,25 155

-0,38 -0,07 157,5 -0,23 -0,23 155

-0,39 -0,05 157,5 -0,26 -0,22 155

-0,39 -0,02 157,5 -0,29 -0,22 155

-0,40 0,00 157,5 -0,32 -0,21 155

-0,41 0,02 157,5 -0,35 -0,21 155

-0,42 0,03 157,5 -0,37 -0,19 155

-0,39 -0,18 155

-0,41 -0,16 155

-0,42 -0,14 155

-0,44 -0,12 155

-0,44 -0,10 155

-0,45 -0,07 155

-0,46 -0,04 155

-0,47 -0,03 155

-0,48 -0,01 155

-0,51 0,00 155

-0,53 0,01 155

-0,55 0,02 155

-0,56 0,05 155

Ɋɢɫ.3. Ɋɟɡɭɥɶɬɚɬ ɪɚɛɨɬɵ ɩɪɨɝɪɚɦɦɵ
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ʶ̨̨̛̬̦̯̼̔̌ ̵̨̖̬̦̖̏̐  ̨̨̛̭̦̦̏̌́ ʶ̨̨̛̬̦̯̼̔̌ ̨̛̦̙̦̖̐  ̨̨̛̭̦̦̏̌́

x y z x y z ʶ̸̨̨̛̣̣̖̭̯̏ ̛̖̬̹̏ ̦ ̵̨̖̬̦̖̏̐  ̨̨̛̭̦̦̏̌́: 2

-0,77 -0,1 159,7 -0,40 0,06 157,5 ʶ̸̨̨̛̣̣̖̭̯̏ ̛̖̬̹̏ ̦ ̨̛̦̙̦̖̐  ̨̨̛̭̦̦̏̌́: 41

-0,67 -0,05 157,9 -0,38 0,05 157,5 ʿ̨̣̺̌̔ ̽ ̵̨̖̬̦̖̏̐  ̨̨̛̭̦̦̏̌́: 0

-0,36 0,04 157,5 ʿ̨̣̺̌̔ ̽ ̨̛̦̙̦̖̐  ̨̨̛̭̦̦̏̌́: 0,034

-0,35 0,03 157,5 ˁ̬̖̦̔́́ ̨̬̦̭̯̌̚ ̽ ̨̼̭̯̏: 1,3

-0,34 0,02 157,5 ʽ̻̖̥̍ ̨̡̻̖̯̍̌: 0,0000221

-0,32 0,01 157,5

-0,30 0,00 157,5

-0,29 -0,01 157,5

-0,27 -0,01 157,5

-0,25 -0,01 157,5

-0,23 -0,02 157,5

-0,22 -0,02 157,5

-0,20 -0,02 157,5

-0,17 -0,03 157,5

-0,15 -0,03 157,5

-0,14 -0,05 157,5

-0,13 -0,06 157,5

-0,13 -0,08 157,5

-0,14 -0,10 157,5

-0,14 -0,11 157,5

-0,15 -0,13 157,5

-0,16 -0,14 157,5

-0,17 -0,15 157,5

-0,18 -0,16 157,5

-0,20 -0,16 157,5

-0,21 -0,15 157,5

-0,23 -0,15 157,5

-0,25 -0,15 157,5

-0,27 -0,14 157,5

-0,29 -0,14 157,5

-0,31 -0,13 157,5

-0,32 -0,13 157,5

-0,35 -0,12 157,5

-0,36 -0,10 157,5

-0,37 -0,08 157,5

-0,38 -0,07 157,5

-0,39 -0,05 157,5

-0,39 -0,02 157,5

-0,40 0,00 157,5

-0,41 0,02 157,5

-0,42 0,03 157,5

Ɋɢɫ.4. Ɋɟɡɭɥɶɬɚɬ ɪɚɛɨɬɵ ɩɪɨɝɪɚɦɦɵ

ɇɚɬɚɥɶɹ ɋɟɪɝɟɟɜɧɚ Ʉɨɩɵɥɨɜɚ, ɤɚɧɞɝɟɨɥɧɚɭɤ, ɞɨɰɟɧɬ
ɤɚɮɟɞɪɵ ɂɧɠɟɧɟɪɧɨɣ ɝɟɨɞɟɡɢɢ, ɬɟɥ. (812) 328-84-13,
E-mail: Ans_natasha@mail.ru;
Ⱥɧɧɚ ɇɢɤɨɥɚɟɜɧɚ ɉɨɥɭɹɧɨɜɚ, ɫɬɭɞɟɧɬɤɚ 3 ɤɭɪɫɚ
ɫɬɪɨɢɬɟɥɶɧɨɝɨ ɮɚɤɭɥɶɬɟɬa, ɬɟɥ. (812) 328-84-13,
E-mail: Anna_poluyanova@rambler.ru
ɇɚɰɢɨɧɚɥɶɧɵɣ ɦɢɧɟɪɚɥɶɧɨɫɵɪɶɟɜɨɣ ɭɧɢɜɟɪɫɢɬɟɬ
©Ƚɨɪɧɵɣ», ɝ. ɋɚɧɤɬɉɟɬɟɪɛɭɪɝ)
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ɍȾɄ 622.1:528.4
ȽȼɁɟɦɫɤɢɯ, ȿɋȻɚɡɢɥɹɤ, Ɇɘȼɚɫɢɥɶɟɜ

ȺɇȺɅɂɁ ɁȺɌɊȺɌ ȼɊȿɆȿɇɂ ɇȺ ɉɊɈɂɁȼɈȾɋɌȼɈ ɉɈȾɁȿɆɇɕɏ ɆȺɊɄɒȿɃȾȿɊɋɄɂɏ
ɊȺȻɈɌ ȼ ɍɋɅɈȼɂəɏ ɆɈȾȿɊɇɂɁȺɐɂɂ ɋɊȿȾɋɌȼ ɂ ɆȿɌɈȾɂɄ ɂɁɆȿɊȿɇɂɃ

Ɋɚɫɫɦɨɬɪɟɧɵ ɜɨɩɪɨɫɵ ɨɪɝɚɧɢɡɚɰɢɢ ɦɚɪɤɲɟɣɞɟɪɫɤɨɣ ɫɥɭɠɛɵ, ɹɜɥɹɸɳɟɣɫɹ ɨɞɧɢɦ ɢɡ ɨɫɧɨɜɧɵɯ ɧɚɩɪɚɜɥɟɧɢɣ ɞɟɹɬɟɥɶɧɨɫɬɢ
ɦɚɪɤɲɟɣɞɟɪɨɜ ɢ ɧɟɨɛɯɨɞɢɦɨɣ ɞɥɹ ɪɚɰɢɨɧɚɥɶɧɨɝɨ ɧɟɞɪɨɩɨɥɶɡɨɜɚɧɢɹ. ȼ ɭɫɥɨɜɢɹɯ, ɤɨɝɞɚ ɭɜɟɥɢɱɢɜɚɟɬɫɹ ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɝɨɪ-
ɧɵɯ ɪɚɛɨɬ, ɩɟɪɟɞ ɦɚɪɤɲɟɣɞɟɪɫɤɨɣ ɫɥɭɠɛɨɣ ɫɬɚɜɹɬɫɹ ɡɚɞɚɱɢ, ɬɪɟɛɭɸɳɢɟ ɩɨɜɵɲɟɧɢɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɢ ɨɩɟɪɚɬɢɜɧɨɫɬɢ
ɬɪɭɞɚ. ɗɬɢ ɡɚɞɚɱɢ ɦɨɝɭɬ ɛɵɬɶ ɪɟɲɟɧɵ ɫ ɩɨɦɨɳɶɸ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɧɨɜɵɯ ɩɪɢɛɨɪɨɜ ɢ ɭɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɧɵɯ ɦɟɬɨɞɨɜ ɜɟɞɟ-
ɧɢɹ ɪɚɛɨɬɵ.
ɄɅɘɑȿȼɕȿ ɋɅɈȼȺ: ɨɪɝɚɧɢɡɚɰɢɹ ɦɚɪɤɲɟɣɞɟɪɫɤɨɣ ɫɥɭɠɛɵ; ɱɢɫɥɟɧɧɨɫɬɶ ɲɬɚɬɚ; ɬɢɩɨɜɵɟ ɫɬɪɭɤɬɭɪɵ ɭɩɪɚɜɥɟɧɢɹ; ɬɟɯɧɢɱɟ-

ɫɤɨɟ ɧɨɪɦɢɪɨɜɚɧɢɟ; ɝɨɪɧɵɟ ɩɨɞɪɚɡɞɟɥɟɧɢɹ; ɝɨɪɧɨɞɨɛɵɜɚɸɳɚɹ ɩɪɨɦɵɲɥɟɧɧɨɫɬɶ; ɧɨɪɦɚɬɢɜɧɚɹ ɞɨɤɭɦɟɧɬɚɰɢɹ.

G.V.Zemsky, E.S.Bazilyak, M.Yu.Vassiliev

THE ANALYSIS OF EXPENSES OF TIME FOR PRODUCTION OF UNDERGROUND

SURVEYING WORKS IN THE CONDITIONS OF MODERNIZATION OF MEANS AND

MEASUREMENT TECHNIQUES

Questions of the organization of the surveying service which is one of the main activities of surveyors and necessary
for rational subsurface use are considered. At a time when the intensity of mining operations increases, surveying are set tasks

that require improved performance and efficiency of labor. These problems can be solved through the use of new devices and im-
proved methods of work.
KEY WORDS: organization of surveying; number of staff; typical structure of management; technical regulation; mining division,
mining industry; normative documents.

ȽȼɁɟɦɫɤɢɯ ȿɋȻɚɡɢɥɹɤ Ɇɘȼɚɫɢɥɶɟɜ

ɋɨɜɪɟɦɟɧɧɨɟ ɫɨɫɬɨɹɧɢɟ ɦɚɪɤɲɟɣɞɟɪɫɤɨɝɨ
ɨɛɟɫɩɟɱɟɧɢɹ ɝɨɪɧɨɝɨ ɩɪɨɢɡɜɨɞɫɬɜɚ ɜ Ɋɨɫɫɢɢ ɯɚɪɚɤɬɟ-
ɪɢɡɭɟɬɫɹ ɲɢɪɨɤɢɦ ɩɪɢɦɟɧɟɧɢɟɦ ɫɨɜɪɟɦɟɧɧɵɯ ɷɥɟɤ-
ɬɪɨɧɧɨɨɩɬɢɱɟɫɤɢɯ ɩɪɢɛɨɪɨɜ. ɗɬɨ ɨɛɫɬɨɹɬɟɥɶɫɬɜɨ
ɫɩɨɫɨɛɫɬɜɭɟɬ ɩɨɜɵɲɟɧɢɸ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɬɪɭɞɚ
ɦɚɪɤɲɟɣɞɟɪɨɜ, ɚ ɷɬɨ ɜ ɫɜɨɸ ɨɱɟɪɟɞɶ ɩɨɡɜɨɥɹɟɬ ɩɨ-
ɜɥɢɹɬɶ ɧɚ ɱɢɫɥɟɧɧɨɫɬɶ ɢ ɫɬɪɭɤɬɭɪɭ ɲɬɚɬɚ ɦɚɪɤɲɟɣ-
ɞɟɪɫɤɨɣ ɫɥɭɠɛɵ ɧɚ ɝɨɪɧɵɯ ɩɪɟɞɩɪɢɹɬɢɹɯ. ɋɭɳɟɫɬ-
ɜɭɸɳɢɟ, ɜ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ, ɦɟɬɨɞɢɤɢ ɪɚɫɱɟɬɚ ɱɢɫ-
ɥɟɧɧɨɫɬɢ ɲɬɚɬɚ ɦɚɪɤɲɟɣɞɟɪɫɤɨɣ ɫɥɭɠɛɵ ɩɨɡɜɨɥɹɸɬ
ɜɵɩɨɥɧɢɬɶ ɬɪɟɛɭɟɦɵɟ ɪɚɫɱɟɬɵ ɜ ɪɚɦɤɚɯ ɢɫɩɨɥɶɡɨɜɚ-
ɧɢɹ ɨɩɬɢɤɨɦɟɯɚɧɢɱɟɫɤɢɯ ɩɪɢɛɨɪɨɜ, ɨɞɧɚɤɨ ɧɟ ɭɱɢɬɵ-
ɜɚɸɬ ɢɡɦɟɧɟɧɢɹ ɧɨɪɦ ɜɪɟɦɟɧɢ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɨ
ɦɚɪɤɲɟɣɞɟɪɫɤɢɯ ɪɚɛɨɬ ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɫɨɜɪɟɦɟɧ-
ɧɵɯ ɩɪɢɛɨɪɨɜ [3, 4]. ȼ ɷɬɨɣ ɫɜɹɡɢ ɜɨɡɧɢɤɥɚ ɧɟɨɛɯɨɞɢ-
ɦɨɫɬɶ ɜ ɪɟɲɟɧɢɢ ɪɹɞɚ ɡɚɞɚɱ ɩɨ ɚɞɚɩɬɚɰɢɢ ɫɭɳɟɫɬ-
ɜɭɸɳɢɯ ɦɟɬɨɞɢɤ ɞɥɹ ɪɚɡɪɟɲɟɧɢɹ ɜɵɹɜɥɟɧɧɵɯ ɩɪɨɬɢ-
ɜɨɪɟɱɢɣ.

Ɉɞɧɢɦ ɢɡ ɦɧɨɠɟɫɬɜɚ ɤɨɥɥɟɤɬɢɜɨɜ, ɨɤɚɡɚɜɲɢɯɫɹ
ɜ ɚɧɚɥɨɝɢɱɧɵɯ ɨɛɫɬɨɹɬɟɥɶɫɬɜɚɯ, ɹɜɥɹɟɬɫɹ ɦɚɪɤɲɟɣ-
ɞɟɪɫɤɚɹ ɫɥɭɠɛɚ ȺɈ «Ⱥɩɚɬɢɬ». Ɋɭɤɨɜɨɞɫɬɜɨ ɩɪɟɞɩɪɢ-
ɹɬɢɹ ɨɛɟɫɩɟɱɢɥɨ ɦɚɫɲɬɚɛɧɨɟ ɢɡɦɟɧɟɧɢɟ ɩɪɢɛɨɪɧɨɝɨ
ɩɚɪɤɚ, ɱɬɨ ɩɪɢɜɟɥɨ ɤ ɢɡɦɟɧɟɧɢɸ ɦɟɬɨɞɢɤ ɜɵɩɨɥɧɟɧɢɹ
ɦɚɪɤɲɟɣɞɟɪɫɤɢɯ ɪɚɛɨɬ. ȼ ɱɚɫɬɧɨɫɬɢ ɧɚ ɩɨɞɡɟɦɧɵɯ
ɪɭɞɧɢɤɚɯ ɲɢɪɨɤɨɟ ɩɪɢɦɟɧɟɧɢɟ ɧɚɲɥɢ ɷɥɟɤɬɪɨɧɧɵɟ
ɬɚɯɟɨɦɟɬɪɵ, ɚ ɧɚ ɨɬɤɪɵɬɵɯ ɪɚɛɨɬɚɯ – ɫɢɫɬɟɦɵ ɝɥɨ-
ɛɚɥɶɧɨɝɨ ɩɨɡɢɰɢɨɧɢɪɨɜɚɧɢɹ ɢ ɥɚɡɟɪɧɵɟ ɫɤɚɧɢɪɭɸ-

ɳɢɟ ɫɢɫɬɟɦɵ.
ȼ ɪɚɦɤɚɯ ɩɨɫɬɚɜɥɟɧɧɵɯ ɡɚɞɚɱ ɛɵɥ ɜɵɩɨɥɧɟɧ

ɚɧɚɥɢɡ ɦɟɬɨɞɢɤ ɪɚɫɱɟɬɚ ɲɬɚɬɚ ɦɚɪɤɲɟɣɞɟɪɨɜ, ɢɫ-
ɩɨɥɶɡɭɟɦɵɯ ɧɚ ɩɪɟɞɩɪɢɹɬɢɢ ȺɈ «Ⱥɩɚɬɢɬ». ȼ ɪɟɡɭɥɶ-
ɬɚɬɟ ɚɧɚɥɢɡɚ ɛɵɥɨ ɭɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ ɟɞɢɧɫɬɜɟɧɧɨɣ
ɦɟɬɨɞɢɤɨɣ, ɤɨɬɨɪɚɹ ɦɨɠɟɬ ɛɵɬɶ ɢɫɩɨɥɶɡɨɜɚɧɚ ɜ ɫɥɨ-
ɠɢɜɲɢɯɫɹ ɭɫɥɨɜɢɹɯ, ɹɜɥɹɟɬɫɹ  ɦɟɬɨɞɢɤɚ, ɨɫɧɨɜɚɧɧɚɹ
ɧɚ ɨɩɪɟɞɟɥɟɧɢɢ ɧɨɪɦ ɜɪɟɦɟɧɢ ɢ ɜɵɪɚɛɨɬɤɢ ɩɨ ɨɬ-
ɞɟɥɶɧɵɦ ɨɩɟɪɚɰɢɹɦ ɦɚɪɤɲɟɣɞɟɪɫɤɢɯ ɪɚɛɨɬ [5].

Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɧɨɪɦ ɜɪɟɦɟɧɢ ɧɚ ȺɈ «Ⱥɩɚɬɢɬ»
ɛɵɥɢ ɜɵɹɜɥɟɧɵ ɨɫɧɨɜɧɵɟ ɜɢɞɵ ɪɚɛɨɬ, ɧɟɨɛɯɨɞɢɦɵɟ
ɞɥɹ ɩɨɥɧɨɰɟɧɧɨɝɨ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ ɩɪɟɞɩɪɢɹɬɢɹ
ɬɚɛɥ.1).

Ɍɚɛɥɢɰɚ 1
Ɉɫɧɨɜɧɵɟ ɜɢɞɵ ɪɚɛɨɬ ɧɚ Ʉɢɪɨɜɫɤɨɦ ɪɭɞɧɢɤɟ

ȺɈ «Ⱥɩɚɬɢɬ»

ʋ ɇɚɢɦɟɧɨɜɚɧɢɟ ɪɚɛɨɬ

Ʉɨɥɢɱɟɫɬ
ɜɨ ɡɚɹɜɨɤ
ɜ ɦɟɫɹɰ,

ɲɬ

Ⱦɨɥɹ ɨɬ
ɨɛɳɟɝɨ
ɤɨɥɢɱɟɫɬ
ɜɚ, %

1. Ɂɚɞɚɧɢɟ ɧɚɩɪɚɜɥɟɧɢɹ ɝɨɪɧɵɦ
ɜɵɪɚɛɨɬɤɚɦ ɜ ɜɟɪɬɢɤɚɥɶɧɨɣ
ɩɥɨɫɤɨɫɬɢ

27 16,1

2. Ɂɚɞɚɧɢɟ ɧɚɩɪɚɜɥɟɧɢɹ ɝɨɪɧɵɦ
ɜɵɪɚɛɨɬɤɚɦ ɜ ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ
ɩɥɨɫɤɨɫɬɢ

31 18,5

3. ɋɴɟɦɤɚ ɩɨɞɪɨɛɧɨɫɬɟɣ ɝɨɪɧɵɯ
ɜɵɪɚɛɨɬɨɤ

81 48,2

4. Ɋɚɡɦɟɬɤɚ ɛɭɪɨɜɡɪɵɜɧɵɯ
ɜɟɟɪɨɜ

18 10,7

5. ɉɟɪɟɞɚɱɚ ɜɵɫɨɬɧɵɯ ɨɬɦɟɬɨɤ
ɧɚ ɩɨɞɷɬɚɠɢ

9 5,3

6. Ɂɚɦɟɪ ɝɥɭɛɢɧɵ ɫɤɜɚɠɢɧ 2 1,2

ɉɪɢɦɟɱɚɧɢɟ: ɞɚɧɧɵɟ ɨ ɜɢɞɚɯ ɜɵɩɨɥɧɹɟɦɵɯ ɪɚɛɨɬ ɢ ɢɯ ɤɨ-

ɥɢɱɟɫɬɜɟ ɛɵɥɢ ɜɡɹɬɵ ɢɡ ɠɭɪɧɚɥɚ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɧɚɪɹɞɨɜ
ɭɱɚɫɬɤɚ ʋ3 Ʉɢɪɨɜɫɤɨɝɨ ɪɭɞɧɢɤɚ.



ȽȿɈȾȿɁɂə, ɆȺɊɄɒȿɃȾȿɊɂə, Ƚɂɋ

ɆȺɊɄɒȿɃȾȿɊɋɄɂɃ ȼȿɋɌɇɂɄ ʋ 6 – 2015 ɝ.

29

ɇɚ Ʉɢɪɨɜɫɤɨɦ ɪɭɞɧɢɤɟ ɬɪɚɞɢɰɢɨɧɧɨ ɜɫɟ ɪɚɛɨɬɵ
ɞɨ ɧɚɫɬɨɹɳɟɝɨ ɜɪɟɦɟɧɢ ɩɪɨɢɡɜɨɞɢɥɢɫɶ ɫɥɟɞɭɸɳɢɦ
ɨɛɪɚɡɨɦ.

1. Ⱦɥɹ ɡɚɞɚɧɢɹ ɧɚɩɪɚɜɥɟɧɢɹ ɝɨɪɧɵɦ ɜɵɪɚɛɨɬ-
ɤɚɦ ɜ ɜɟɪɬɢɤɚɥɶɧɨɣ ɩɥɨɫɤɨɫɬɢ ɩɪɢɦɟɧɹɟɬɫɹ ɨɩɬɢɱɟ-
ɫɤɢɣ ɧɢɜɟɥɢɪ, ɫ ɩɨɦɨɳɶɸ ɤɨɬɨɪɨɝɨ ɡɚɤɥɚɞɵɜɚɸɬ
ɫɬɟɧɧɵɟ (ɛɨɤɨɜɵɟ) ɪɟɩɟɪɵ ɧɚ ɪɚɫɫɬɨɹɧɢɢ 1-1,5 ɦ ɨɬ
ɩɪɨɟɤɬɧɨɝɨ ɩɨɥɨɠɟɧɢɹ ɩɨɱɜɵ ɜɵɪɚɛɨɬɤɢ ɜ ɨɞɧɨɣ ɩɚ-
ɪɚɥɥɟɥɶɧɨɣ ɩɥɨɫɤɨɫɬɢ ɫ ɩɪɨɟɤɬɧɵɦ ɭɤɥɨɧɨɦ, ɤɨɬɨɪɵɣ
ɜɵɪɚɠɚɟɬɫɹ ɨɬɧɨɲɟɧɢɟɦ ɪɚɡɧɨɫɬɢ ɨɬɦɟɬɨɤ ɤɪɚɣɧɢɯ
ɬɨɱɟɤ ɤ ɪɚɫɫɬɨɹɧɢɸ ɦɟɠɞɭ ɧɢɦɢ.

2. Ⱦɥɹ ɡɚɞɚɧɢɹ ɧɚɩɪɚɜɥɟɧɢɹ ɝɨɪɧɵɦ ɜɵɪɚɛɨɬ-
ɤɚɦ ɜ ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ ɩɥɨɫɤɨɫɬɢ ɩɪɢɦɟɧɹɟɬɫɹ ɨɩɬɢɱɟ-
ɫɤɢɣ ɬɟɨɞɨɥɢɬ, ɤɨɬɨɪɵɣ ɭɫɬɚɧɚɜɥɢɜɚɸɬ ɩɨɞ ɬɨɱɤɨɣ ɫ
ɢɡɜɟɫɬɧɵɦɢ ɤɨɨɪɞɢɧɚɬɚɦɢ. Ɂɚɬɟɦ ɨɬ ɢɡɜɟɫɬɧɨɝɨ ɧɚ-
ɩɪɚɜɥɟɧɢɹ ɨɬɤɥɚɞɵɜɚɸɬ ɩɪɨɟɤɬɧɵɣ ɭɝɨɥ , ɩɨ ɩɨɥɭɱɟɧ-
ɧɨɦɭ ɧɚɩɪɚɜɥɟɧɢɸ ɪɭɥɟɬɤɨɣ ɨɬɤɥɚɞɵɜɚɸɬ ɝɨɪɢɡɨɧ-
ɬɚɥɶɧɨɟ ɪɚɫɫɬɨɹɧɢɟ ɢ ɜ ɤɪɨɜɥɟ ɜɵɪɚɛɨɬɤɢ ɜɪɟɦɟɧ-
ɧɵɦ ɦɚɪɤɲɟɣɞɟɪɫɤɢɦ ɡɧɚɤɨɦ ɨɬɦɟɱɚɸɬ ɢɫɯɨɞɧɭɸ
ɨɫɟɜɭɸ ɬɨɱɤɭ ɩɪɨɜɨɞɢɦɨɣ ɝɨɪɧɨɣ ɜɵɪɚɛɨɬɤɢ.

3. ɋɴɟɦɤɚ ɩɨɞɪɨɛɧɨɫɬɟɣ ɝɨɪɧɵɯ ɜɵɪɚɛɨɬɨɤ ɧɚ
Ʉɢɪɨɜɫɤɨɦ ɪɭɞɧɢɤɟ ɜɵɩɨɥɧɹɟɬɫɹ ɫɩɨɫɨɛɨɦ ɩɟɪɩɟɧɞɢ-
ɤɭɥɹɪɨɜ. ȼ ɝɨɪɧɨɣ ɜɵɪɚɛɨɬɤɟ ɜɵɫɬɚɜɥɹɸɬ ɰɟɧɬɪɚɥɶ-
ɧɭɸ ɨɫɶ (ɨɛɵɱɧɨ ɧɚɬɹɝɢɜɚɸɬ ɧɢɬɶ ɨɬ ɦɚɪɤɲɟɣɞɟɪɫɤɨɣ
ɬɨɱɤɢ ɞɨ ɡɚɛɨɹ), ɨɬ ɤɨɬɨɪɨɣ ɱɟɪɟɡ ɤɚɠɞɵɟ ɞɜɚ ɦɟɬɪɚ,
ɜɵɫɬɚɜɥɹɹ ɩɟɪɩɟɧɞɢɤɭɥɹɪɵ ɢ ɞɜɢɝɚɹɫɶ ɨɬ ɦɚɪɤɲɟɣ-
ɞɟɪɫɤɨɣ ɬɨɱɤɢ ɤ ɡɚɛɨɸ, ɢɡɦɟɪɹɸɬ ɪɚɫɫɬɨɹɧɢɹ ɞɨ ɛɨ-
ɤɨɜ ɜɵɪɚɛɨɬɤɢ.

4. Ɋɚɡɦɟɬɤɚ ɛɭɪɨɜɡɪɵɜɧɵɯ ɜɟɟɪɨɜ ɜɵɩɨɥɧɹɟɬɫɹ
ɩɪɢ ɩɨɦɨɳɢ ɬɟɫɶɦɹɧɨɣ ɪɭɥɟɬɤɢ, ɤɨɝɞɚ ɨɬ ɦɚɪɤɲɟɣ-
ɞɟɪɫɤɨɣ ɬɨɱɤɢ ɨɬɤɥɚɞɵɜɚɸɬɫɹ ɪɚɫɫɬɨɹɧɢɹ ɞɨ ɛɨɤɨɜ
ɜɵɪɚɛɨɬɤɢ ɫɨɝɥɚɫɧɨ ɩɪɨɟɤɬɧɵɦ ɞɚɧɧɵɦ.

ɋ ɩɨɹɜɥɟɧɢɟɦ ɜ ɦɚɪɤɲɟɣɞɟɪɫɤɨɦ ɨɬɞɟɥɟ ɷɥɟɤ-
ɬɪɨɧɧɨɨɩɬɢɱɟɫɤɢɯ ɩɪɢɛɨɪɨɜ (ɷɥɟɤɬɪɨɧɧɵɯ ɬɚɯɟɨɦɟɬ-
ɪɨɜ Trimble S), ɡɚɞɚɧɢɟ ɧɚɩɪɚɜɥɟɧɢɹ ɝɨɪɧɵɦ ɜɵɪɚ-
ɛɨɬɤɚɦ ɩɨ ɝɨɪɢɡɨɧɬɚɥɢ ɢ ɩɨ ɜɵɫɨɬɟ ɫɬɚɥɨ ɜɵɩɨɥɧɹɬɶ-
ɫɹ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɮɭɧɤɰɢɢ «ȼɵɧɨɫ ɩɪɨɟɤɬɚ ɜ ɧɚɬɭ-
ɪɭ». ɋɨɝɥɚɫɧɨ ɷɬɨɣ ɦɟɬɨɞɢɤɟ ɤɨɨɪɞɢɧɚɬɵ ɩɪɨɟɤɬɧɵɯ
ɬɨɱɟɤ, ɤɨɬɨɪɵɟ ɡɚɪɚɧɟɟ ɩɨɦɟɳɚɸɬɫɹ ɜɨ ɜɧɭɬɪɟɧɧɸɸ
ɩɚɦɹɬɶ ɩɪɢɛɨɪɚ, ɩɟɪɟɧɨɫɹɬɫɹ ɧɚ ɛɨɪɬɚ ɢ ɤɪɨɜɥɸ ɜɵ-
ɪɚɛɨɬɨɤ ɜɫɬɪɨɟɧɧɵɦ ɥɚɡɟɪɧɵɦ ɥɭɱɨɦ (ɭɤɚɡɚɬɟɥɟɦ).

ɋ ɰɟɥɶɸ ɨɩɪɟɞɟɥɟɧɢɹ ɧɨɪɦ ɜɪɟɦɟɧɢ ɢ ɜɵɪɚɛɨɬ-
ɤɢ ɞɥɹ ɨɫɧɨɜɧɵɯ ɜɢɞɨɜ ɪɚɛɨɬ ɛɵɥɢ ɩɪɨɜɟɞɟɧɵ ɯɪɨ-
ɧɨɦɟɬɪɚɠɧɵɟ ɢɡɦɟɪɟɧɢɹ ɢ ɫɞɟɥɚɧɵ ɮɨɬɨɝɪɚɮɢɢ ɪɚ-
ɛɨɱɟɝɨ ɞɧɹ ɫɨɬɪɭɞɧɢɤɨɜ ɦɚɪɤɲɟɣɞɟɪɫɤɨɝɨ ɨɬɞɟɥɚ. ɉɨ
ɪɟɡɭɥɶɬɚɬɚɦ ɞɚɧɧɵɯ ɧɚɛɥɸɞɟɧɢɣ ɛɵɥɢ ɫɨɫɬɚɜɥɟɧɵ
ɝɪɚɮɢɤɢ ɡɚɜɢɫɢɦɨɫɬɢ ɡɚɬɪɚɬ ɜɪɟɦɟɧɢ ɨɬ ɤɨɥɢɱɟɫɬɜɚ
ɩɨɜɬɨɪɹɟɦɵɯ ɨɩɟɪɚɰɢɣ ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɪɚɡɥɢɱɧɵɯ
ɩɪɢɛɨɪɨɜ (ɪɢɫ.1).

Ʉɚɤ ɜɢɞɧɨ ɢɡ ɝɪɚɮɢɤɨɜ ɡɚɬɪɚɬɵ ɜɪɟɦɟɧɢ ɧɚ ɩɪɨ-
ɢɡɜɨɞɫɬɜɨ ɦɚɪɤɲɟɣɞɟɪɫɤɢɯ ɪɚɛɨɬ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ
ɧɨɜɵɯ ɩɪɢɛɨɪɨɜ ɢ ɦɟɬɨɞɢɤ ɫɴɟɦɤɢ ɫɨɤɪɚɬɢɥɢɫɶ ɜ
ɫɪɟɞɧɟɦ ɜ 1,6…1,9 ɪɚɡɚ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɪɟɡɭɥɶɬɚɬɚ-
ɦɢ, ɩɨɥɭɱɟɧɧɵɦɢ ɩɨ ɫɬɚɪɵɦ ɦɟɬɨɞɢɤɚɦ. Ʉɪɨɦɟ ɬɨɝɨ,
ɛɵɥɢ ɨɩɪɟɞɟɥɟɧɵ ɫɪɟɞɧɟɦɟɫɹɱɧɵɟ ɡɧɚɱɟɧɢɹ ɧɨɪɦ
ɜɵɪɚɛɨɬɤɢ ɢ ɧɨɪɦ ɜɪɟɦɟɧɢ, ɧɟɨɛɯɨɞɢɦɵɯ ɞɥɹ ɨɛɫɥɭ-
ɠɢɜɚɧɢɹ ɝɨɪɧɵɯ ɪɚɛɨɬ ɦɚɪɤɲɟɣɞɟɪɚɦɢ [5] (ɬɚɛɥ.2).

Ɋɢɫ.1. Ɂɚɜɢɫɢɦɨɫɬɢ ɡɚɬɪɚɬ ɜɪɟɦɟɧɢ ɨɬ ɤɨɥɢɱɟɫɬɜɚ
ɜɵɩɨɥɧɟɧɵɯ ɩɨɞɯɨɞɨɜ

Ɏɨɪɦɭɥɵ ɞɥɹ ɪɚɫɱɟɬɚ ɧɨɪɦ ɜɵɪɚɛɨɬɤɢ, ɧɨɪɦ
ɜɪɟɦɟɧɢ ɢ ɱɢɫɥɟɧɧɨɫɬɢ ɲɬɚɬɚ:

Hɜɵɪ = (Ɍɧ – Ɍɩɡ.)/((tɨ + tɜ)(1+0,01ɉɨɬɞ)),  (1)
ɇɜɪ= Ɍɫɦ/Hɜɵɪ, (2)

N=ɇɜɪnɜɵɪ/(T- Ɍɩɡ.), (3)

ɝɞɟ Hɜɵɪ – ɧɨɪɦɚ ɜɵɪɚɛɨɬɤɢ ɧɚ ɜɵɩɨɥɧɟɧɢɟ ɦɚɪɤɲɟɣ-

ɞɟɪɫɤɢɯ ɪɚɛɨɬ, ɫɬ. (ɫɬɚɧɰɢɣ); Ɍɧ – ɧɨɪɦɚɥɶɧɚɹ ɩɪɨ-
ɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɪɚɛɨɱɟɝɨ ɞɧɹ, ɦɢɧ; Ɍɩɡ – ɡɚɬɪɚɬɵ
ɜɪɟɦɟɧɢ ɧɚ ɜɵɩɨɥɧɟɧɢɟ ɩɨɞɝɨɬɨɜɢɬɟɥɶɧɨ-
ɡɚɤɥɸɱɢɬɟɥɶɧɵɯ ɨɩɟɪɚɰɢɣ, ɦɢɧ.; tɨ – ɡɚɬɪɚɬɵ ɜɪɟɦɟɧɢ
ɧɚ ɜɵɩɨɥɧɟɧɢɟ ɨɫɧɨɜɧɵɯ ɨɩɟɪɚɰɢɣ ɧɚ ɟɞɢɧɢɰɭ ɩɪɨ-
ɞɭɤɰɢɢ, ɦɢɧ.; tɜ – ɡɚɬɪɚɬɵ ɜɪɟɦɟɧɢ ɧɚ ɜɵɩɨɥɧɟɧɢɟ
ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɯ ɨɩɟɪɚɰɢɣ ɧɚ ɟɞɢɧɢɰɭ ɩɪɨɞɭɤɰɢɢ,
ɦɢɧ.; ɉɨɬɞ – ɧɨɪɦɚɬɢɜ ɜɪɟɦɟɧɢ ɧɚ ɨɬɞɵɯ ɜ ɩɪɨɰɟɧɬɚɯ
ɨɬ ɨɩɟɪɚɬɢɜɧɨɝɨ ɜɪɟɦɟɧɢ; ɇɜɪ – ɧɨɪɦɚ ɜɪɟɦɟɧɢ, ɦɢɧ.;
Ɍɫɦ – ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɪɚɛɨɱɟɣ ɫɦɟɧɵ, ɦɢɧ; N –
ɱɢɫɥɨ ɭɱɚɫɬɤɨɜɵɯ ɦɚɪɤɲɟɣɞɟɪɨɜ, ɷɤɜɢɜɚɥɟɧɬɧɨɟ ɤɨ-
ɥɢɱɟɫɬɜɭ ɨɛɫɥɭɠɢɜɚɟɦɵɯ ɦɚɪɤɲɟɣɞɟɪɚɦɢ ɭɱɚɫɬɤɨɜ
ɧɚ ɩɪɟɞɩɪɢɹɬɢɢ; nɜɵɪ – ɫɪɟɞɧɟɞɟɣɫɬɜɭɸɳɟɟ ɱɢɫɥɨ
ɨɱɢɫɬɧɵɯ, ɨɫɧɨɜɧɵɯ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɯ ɝɨɪɧɵɯ ɜɵɪɚ-
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ɛɨɬɨɤ; T – ɦɟɫɹɱɧɵɣ ɛɸɞɠɟɬ ɪɚɛɨɱɟɝɨ ɜɪɟɦɟɧɢ ɨɞɧɨ-
ɝɨ ɦɚɪɤɲɟɣɞɟɪɚ, ɦɢɧ.

Ɍɚɛɥɢɰɚ 2

Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɨɜ ɧɨɪɦ ɜɵɪɚɛɨɬɤɢ, ɧɨɪɦ
ɜɪɟɦɟɧɢ ɢ ɱɢɫɥɟɧɧɨɫɬɢ ɲɬɚɬɚ

ɂɫɩɨɥɶɡɭɟɦɵɟ ɦɟɬɨɞɢɤɢ
ɩɪɨɢɡɜɨɞɢɦɵɯ ɪɚɛɨɬ

ɇɚɢɦɟɧɨɜɚɧɢɟ
ɩɚɪɚɦɟɬɪɚ

ɋ ɩɪɢɦɟɧɟɧɢɟɦ
ɫɬɚɪɨɝɨ

ɨɛɨɪɭɞɨɜɚɧɢɹ

ɋ ɩɪɢɦɟɧɟɧɢɟɦ
ɧɨɜɨɝɨ

ɨɛɨɪɭɞɨɜɚɧɢɹ

ɇɨɪɦɚ ɜɵɪɚɛɨɬɤɢ
ɇɜɵɪ,  ɫɬɚɧɰɢɣ

0,9 1,6

ɇɨɪɦɚ ɜɪɟɦɟɧɢ –
ɇɜɪ, ɦɢɧ

30,5 18,8

ɑɢɫɥɟɧɧɨɫɬɶ
ɲɬɚɬɚ Nɲɬ, ɱɟɥ

24 15

ɉɨ ɪɟɡɭɥɶɬɚɬɚɦ ɪɚɫɱɟɬɨɜ ɫɥɟɞɭɟɬ ɨɬɦɟɬɢɬɶ, ɱɬɨ
ɡɚ ɫɱɟɬ ɫɨɤɪɚɳɟɧɢɹ ɡɚɬɪɚɬ ɜɪɟɦɟɧɢ ɧɚ ɜɵɩɨɥɧɟɧɢɟ
ɨɬɞɟɥɶɧɵɯ ɨɩɟɪɚɰɢɣ, ɧɨɪɦɚ ɜɵɪɚɛɨɬɤɢ ɭɜɟɥɢɱɢɥɚɫɶ ɜ
1,7 ɪɚɡɚ, ɚ ɧɨɦɚ ɜɪɟɦɟɧɢ ɫɨɤɪɚɬɢɥɚɫɶ ɜ 1,6 ɪɚɡɚ. Ɍɚ-
ɤɢɦ ɨɛɪɚɡɨɦ, ɩɪɢɦɟɧɟɧɢɟ ɧɨɜɵɯ ɩɪɢɛɨɪɨɜ ɢ ɦɟɬɨɞɢɤ
ɜɵɩɨɥɧɟɧɢɹ ɦɚɪɤɲɟɣɞɟɪɫɤɢɯ ɪɚɛɨɬ ɩɨɜɵɲɚɟɬ ɩɪɨɢɡ-
ɜɨɞɢɬɟɥɶɧɨɫɬɶ ɢ ɨɩɟɪɚɬɢɜɧɨɫɬɶ ɬɪɭɞɚ.

ɍɤɚɡɚɧɧɨɟ ɩɨɜɵɲɟɧɢɟ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɬɪɭ-
ɞɚ ɩɨɡɜɨɥɹɟɬ ɩɟɪɟɫɱɢɬɚɬɶ ɤɨɥɢɱɟɫɬɜɨ ɦɚɪɤɲɟɣɞɟɪɨɜ,
ɬɪɟɛɭɟɦɨɟ ɞɥɹ ɜɵɩɨɥɧɟɧɢɹ ɦɚɪɤɲɟɣɞɟɪɫɤɢɯ ɪɚɛɨɬ ɧɚ
Ʉɢɪɨɜɫɤɨɦ ɪɭɞɧɢɤɟ (ɬɚɛɥ.2). Ɂɞɟɫɶ ɫɥɟɞɭɟɬ ɨɬɦɟɬɢɬɶ,

ɱɬɨ ɤɨɥɢɱɟɫɬɜɨ ɦɚɪɤɲɟɣɞɟɪɨɜ ɨɩɪɟɞɟɥɹɥɨɫɶ ɢɡ ɭɱɟɬɚ
ɬɨɥɶɤɨ ɡɚɬɪɚɬ ɜɪɟɦɟɧɢ ɧɚ ɜɵɩɨɥɧɟɧɢɟ ɨɫɧɨɜɧɵɯ ɜɢ-
ɞɨɜ ɪɚɛɨɬ.

ɉɨɥɭɱɟɧɧɵɟ ɪɟɡɭɥɶɬɚɬɵ ɧɨɫɹɬ ɩɪɟɞɜɚɪɢɬɟɥɶ-
ɧɵɣ ɯɚɪɚɤɬɟɪ, ɢ ɢɯ ɫɥɟɞɭɟɬ ɪɚɫɫɦɚɬɪɢɜɚɬɶ ɤɚɤ ɩɨɩɵɬ-
ɤɭ ɨɰɟɧɢɬɶ ɪɟɚɥɶɧɨɟ ɫɨɫɬɨɹɧɢɟ ɜɨɩɪɨɫɚ ɨɪɝɚɧɢɡɚɰɢɢ
ɦɚɪɤɲɟɣɞɟɪɫɤɨɣ ɫɥɭɠɛɵ ɜ ɭɫɥɨɜɢɹɯ ɦɨɞɟɪɧɢɡɚɰɢɢ
ɩɪɢɛɨɪɧɨɝɨ ɩɚɪɤɚ ɢ ɦɟɬɨɞɢɤ ɫɴɟɦɨɤ.

Ʌɢɬɟɪɚɬɭɪɚ

1. ɂɧɫɬɪɭɤɰɢɹ ɩɨ ɩɪɨɢɡɜɨɞɫɬɜɭ ɦɚɪɤɲɟɣɞɟɪɫɤɢɯ ɪɚ-
ɛɨɬ (ɊȾ 07-603-03). Ɉɯɪɚɧɚ ɧɟɞɪ ɢ ɝɟɨɥɨɝɨ-
ɦɚɪɤɲɟɣɞɟɪɫɤɢɣ ɤɨɧɬɪɨɥɶ. ɋɟɪɢɹ 07, ȼɵɩɭɫɤ 15. /Ʉɨɥɥ.
ɚɜɬ.– Ɇ: Ƚɨɫɭɞɚɪɫɬɜɟɧɧɨɟ ɭɧɢɬɚɪɧɨɟ ɩɪɟɞɩɪɢɹɬɢɟ «ɇɚ-
ɭɱɧɨɬɟɯɧɢɱɟɫɤɢɣ ɰɟɧɬɪ ɩɨ ɛɟɡɨɩɚɫɧɨɫɬɢ ɜ ɩɪɨɦɵɲɥɟɧ-
ɧɨɫɬɢ Ƚɨɫɝɨɪɬɟɯɧɚɞɡɨɪɚ Ɋɨɫɫɢɢ», 2003 – 120 ɫ.

2. ɉɪɨɟɤɬ ɩɪɨɢɡɜɨɞɫɬɜɚ ɦɚɪɤɲɟɣɞɟɪɫɤɢɯ ɪɚɛɨɬ ɧɚ
ɪɭɞɧɢɤɚɯ ɈȺɈ «Ⱥɩɚɬɢɬ» /ɇɚɭɱɧɵɣ ɰɟɧɬɪ ɝɟɨɦɟɯɚɧɢɤɢ ɢ
ɩɪɨɛɥɟɦ ɝɨɪɧɨɝɨ ɩɪɨɢɡɜɨɞɫɬɜɚ ɋɉȽȽɍ. ɋɉɛ.:, 2011. –
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Ƚɟɨɪɝɢɣ ȼɢɤɬɨɪɨɜɢɱ Ɂɟɦɫɤɢɯ, ɤɚɧɞɬɟɯɧɧɚɭɤ, ɩɪɨɮɟɫɫɨɪ ɤɚ-
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ȿɤɚɬɟɪɢɧɚ ɋɟɪɝɟɟɜɧɚ Ȼɚɡɢɥɹɤ, ɚɫɩɢɪɚɧɬ ɤɚɮɟɞɪɵ ɦɚɪɤɲɟɣ-
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ɍɜɚɠɚɟɦɵɟ ɤɨɥɥɟɝɢ!

Ɉɛɳɟɪɨɫɫɢɣɫɤɚɹ ɨɛɳɟɫɬɜɟɧɧɚɹ ɨɪɝɚɧɢɡɚɰɢɹ «ɋɨɸɡ ɦɚɪɤɲɟɣɞɟɪɨɜ Ɋɨɫɫɢɢ» ɢɧɮɨɪɦɢɪɭɟɬ ɨ ɫɨɡɞɚɧɢɢ
ɢɧɬɟɪɧɟɬ - ɩɥɨɳɚɞɤɢ «Ɇɚɪɤɲɟɣɞɟɪɫɤɢɣ ɤɥɭɛ» (ɚɞɪɟɫ: http://smr-club.ru) ɞɥɹ ɨɛɫɭɠɞɟɧɢɹ ɢ ɨɛɦɟɧɚ ɢɧɮɨɪɦɚ-
ɰɢɟɣ ɩɨ ɫɩɟɰɢɚɥɶɧɵɦ ɩɪɨɛɥɟɦɚɦ, ɫɨɡɞɚɧɢɹ ɭɫɥɨɜɢɣ ɞɥɹ ɜɡɚɢɦɨɤɨɧɫɭɥɶɬɚɰɢɣ.
Ⱦɨɫɬɭɩ ɤ ɪɟɫɭɪɫɭ ɩɪɟɞɨɫɬɚɜɥɹɟɬɫɹ ɱɥɟɧɚɦ ɋɨɸɡɚ ɦɚɪɤɲɟɣɞɟɪɨɜ Ɋɨɫɫɢɢ ɩɨ ɤɨɞɚɦ, ɨɫɧɨɜɚɧɧɵɦ ɧɚ ɮɚ-

ɦɢɥɢɹɯ ɢ ɧɨɦɟɪɚɯ ɭɞɨɫɬɨɜɟɪɟɧɢɣ ɱɥɟɧɨɜ ɋɆɊ.
ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɨɬɤɪɵɬɵ ɪɚɡɞɟɥɵ:
- «ȼɨɩɪɨɫɵɨɬɜɟɬɵ» (ɞɥɹ ɜɡɚɢɦɧɵɯ ɤɨɧɫɭɥɶɬɚɰɢɣ, ɨɛɫɭɠɞɟɧɢɹ ɫɩɟɰɢɚɥɶɧɵɯ ɩɪɨɛɥɟɦ);
- «Ʉɚɞɪɨɜɵɣ ɪɟɡɟɪɜ» (ɫɜɟɞɟɧɢɹ ɨ ɫɩɟɰɢɚɥɢɫɬɚɯ ɢɳɭɳɢɯ ɪɚɛɨɬɭ, ɜɚɤɚɧɫɢɢ ɤɨɦɩɚɧɢɣ);
- «ɇɚɝɪɚɠɞɟɧɢɟ» (ɤɨɧɫɭɥɶɬɚɰɢɢ ɩɨ ɡɚɩɨɥɧɟɧɢɸ ɧɚɝɪɚɞɧɵɯ ɞɨɤɭɦɟɧɬɨɜ);
- «ɑɥɟɧɵ ɋɆɊ» (ɞɥɹ ɭɬɨɱɧɟɧɢɹ ɤɨɧɬɚɤɬɧɵɯ ɞɚɧɧɵɯ).
ɍɛɟɞɢɬɟɥɶɧɚɹ ɩɪɨɫɶɛɚ ɤɨ ɜɫɟɦ ɱɥɟɧɚɦ ɋɆɊ ɜɨɣɬɢ ɜ ɪɚɡɞɟɥ «ɑɥɟɧɵ ɋɆɊ», ɧɚɣɬɢ ɫɟɛɹ, ɜɨɣɬɢ ɜ ɩɟɪɫɨ-

ɧɚɥɶɧɭɸ ɢɧɮɨɪɦɚɰɢɨɧɧɭɸ ɹɱɟɣɤɭ ɢ ɭɬɨɱɧɢɬɶ ɞɚɧɧɵɟ. ɗɬɨ ɧɟɨɛɯɨɞɢɦɨ ɤɚɤ ɞɥɹ ɜɟɞɟɧɢɹ ɨɮɢɰɢɚɥɶɧɨɣ ɨɬ-
ɱɟɬɧɨɫɬɢ ɩɟɪɟɞ ɝɨɫɨɪɝɚɧɚɦɢ, ɬɚɤ ɢ ɞɥɹ ɪɚɡɜɢɬɢɹ ɫɢɫɬɟɦɵ ɢɧɮɨɪɦɢɪɨɜɚɧɢɹ ɨ ɦɟɪɨɩɪɢɹɬɢɹɯ ɋɆɊ.
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ɈȻɈɋɇɈȼȺɇɂȿ ɆɈɓɇɈɋɌɂ ɉɊȿȾɈɏɊȺɇɂɌȿɅɖɇɈȽɈ ɐȿɅɂɄȺ ɋ ɍɑȿɌɈɆ
ɋȿɃɋɆɂɑȿɋɄɈȽɈ ȼɈɁȾȿɃɋɌȼɂə ȼɁɊɕȼɈȼ ɉɊɂ ɉɊɈȼȿȾȿɇɂɂ

ɉɈȾȽɈɌɈȼɂɌȿɅɖɇɕɏ ȼɕɊȺȻɈɌɈɄ
Ⱦɚɟɬɫɹ ɨɛɨɫɧɨɜɚɧɢɟ ɜɟɥɢɱɢɧɵ ɦɨɳɧɨɫɬɢ ɨɫɬɚɜɥɹɟɦɨɝɨ ɩɪɟɞɨɯɪɚɧɢɬɟɥɶɧɨɝɨ ɰɟɥɢɤɚ ɜ ɛɥɨɤɟ ʋ 2 ɧɚɞ ɧɟɫɞɪɟɧɢɪɨɜɚɧɧɵɦ
ɦɟɬɟɝɟɪɨɢɱɟɪɫɤɢɦ ɜɨɞɨɧɨɫɧɵɦ ɤɨɦɩɥɟɤɫɨɦ ɧɚ ɪɭɞɧɢɤɟ «ɂɧɬɟɪɧɚɰɢɨɧɚɥɶɧɵɣ» ɫ ɭɱɟɬɨɦ ɫɟɣɫɦɢɱɟɫɤɨɝɨ ɞɟɣɫɬɜɢɹ ɜɡɪɵɜɨɜ
ɧɚ ɰɟɥɢɤ ɩɪɢ ɩɪɨɜɟɞɟɧɢɢ ɩɨɞɝɨɬɨɜɢɬɟɥɶɧɵɯ ɜɵɪɚɛɨɬɨɤ ɢ ɨɩɪɟɞɟɥɟɧɢɹ ɫɟɣɫɦɨɛɟɡɨɩɚɫɧɨɝɨ ɪɚɫɫɬɨɹɧɢɹ ɨɬ ɰɟɥɢɤɚ ɞɨ ɫɩɢ-
ɪɚɥɶɧɨɝɨ, ɧɚɤɥɨɧɧɨɝɨ ɫɴɟɡɞɚ.
ɄɅɘɑȿȼɕȿ ɋɅɈȼȺ:  ɩɪɟɞɨɯɪɚɧɢɬɟɥɶɧɵɣ ɰɟɥɢɤ; ɜɨɞɨɧɨɫɧɵɣ ɤɨɦɩɥɟɤɫ; ɫɟɣɫɦɢɱɟɫɤɨɟ ɜɨɡɞɟɣɫɬɜɢɟ; ɜɡɪɵɜɱɚɬɨɟ ɜɟɳɟɫɬɜɨ;
ɜɟɫ ɡɚɪɹɞɚ; ɮɢɡɢɤɨɦɟɯɚɧɢɱɟɫɤɢɟ ɫɜɨɣɫɬɜɚ; ɩɨɪɨɞɵ.

Yu.A.Borovkov, V.V.Ivchenko

JUSTIFICATION OF POWER OF PROTECTIVE PILLAR TAKING INTO ACCOUNT SEISMIC

IMPACT OF EXPLOSIONS DURING REALIZATION OF PREPARATORY DEVELOPMENTS

Justification of size of power of the abandoned preventive spurn is given in the block No.2 over not trained metegero-ichersky wa-
ter-bearing complex on a mine «International» taking into account seismic action of explosions on spurn during realization of the

preparatory developments and determination of seismosafe distance from a spurn to spiral, sloping convention.
KEY WORDS: preventive spurn; seismic influence; explosive; weight of charge; physic mechanical properties; breeds.

ȼ ɧɚɫɬɨɹɳɟɟ
ɜɪɟɦɹ ɩɨɱɬɢ ɞɥɹ
ɜɫɟɯ ɤɨɪɟɧɧɵɯ ɚɥ-
ɦɚɡɨɧɨɫɧɵɯ ɦɟ-
ɫɬɨɪɨɠɞɟɧɢɣ əɤɭ-
ɬɢɢ, ɪɚɡɪɚɛɚɬɵ-
ɜɚɟɦɵɯ ɤɨɦɛɢɧɢ-
ɪɨɜɚɧɧɵɦ ɫɩɨɫɨ-
ɛɨɦ, ɩɟɪɟɯɨɞ ɫ ɨɬ-
ɤɪɵɬɨɝɨ ɫɩɨɫɨɛɚ ɤ

ɩɨɞɡɟɦɧɨɣ ɜɵɟɦɤɟ ɩɨɞɤɚɪɶɟɪɧɵɯ ɡɚɩɚɫɨɜ ɤɢɦɛɟɪɥɢɬɚ
ɨɫɥɨɠɧɹɟɬɫɹ ɩɨɞɪɚɛɨɬɤɨɣ ɜɨɞɨɧɨɫɧɵɯ ɝɨɪɢɡɨɧɬɨɜ.
Ɉɬɫɸɞɚ ɨɫɧɨɜɧɭɸ ɨɩɚɫɧɨɫɬɶ ɞɥɹ ɩɨɞɡɟɦɧɵɯ ɝɨɪɧɵɯ
ɪɚɛɨɬ ɩɪɟɞɫɬɚɜɥɹɸɬ ɩɪɨɪɵɜɵ ɜɨɞɵ ɧɚ ɧɢɠɟɪɚɫɩɨɥɨ-
ɠɟɧɧɵɟ ɝɨɪɢɡɨɧɬɵ, ɫɜɹɡɚɧɧɵɟ ɫ ɧɚɪɭɲɟɧɢɟɦ ɫɩɥɨɲ-
ɧɨɫɬɢ ɨɫɬɚɜɥɹɟɦɨɝɨ ɩɪɟɞɨɯɪɚɧɢɬɟɥɶɧɨɝɨ ɰɟɥɢɤɚ,
ɨɫɨɛɟɧɧɨ, ɩɪɢ ɜɵɟɦɤɟ ɡɚɩɚɫɨɜ ɪɭɞɵ ɧɚ ɪɭɞɧɢɤɟ «ɂɧ-
ɬɟɪɧɚɰɢɨɧɚɥɶɧɵɣ». ɉɨɷɬɨɦɭ ɞɥɹ ɨɛɨɫɧɨɜɚɧɢɹ ɜɟɥɢ-
ɱɢɧɵ ɦɨɳɧɨɫɬɢ ɨɫɬɚɜɥɹɟɦɨɝɨ ɩɪɟɞɨɯɪɚɧɢɬɟɥɶɧɨɝɨ
ɰɟɥɢɤɚ ɜ ɛɥɨɤɟ ʋ2 ɧɚɞ ɧɟɫɞɪɟɧɢɪɨɜɚɧɧɵɦ ɦɟɬɟɝɟɪɨ-
ɢɱɟɪɫɤɢɦ ɜɨɞɨɧɨɫɧɵɦ ɤɨɦɩɥɟɤɫɨɦ ɧɟɨɛɯɨɞɢɦɨ ɨɰɟ-
ɧɢɬɶ, ɤɚɤ ɛɭɞɟɬ ɜɥɢɹɬɶ ɧɚ ɭɫɬɚɧɨɜɥɟɧɢɟ ɟɝɨ ɜɟɥɢɱɢɧɵ
ɫɟɣɫɦɢɱɟɫɤɨɟ ɞɟɣɫɬɜɢɟ ɜɡɪɵɜɨɜ ɩɪɢ ɩɪɨɜɟɞɟɧɢɢ ɩɨɞ-
ɝɨɬɨɜɢɬɟɥɶɧɵɯ ɜɵɪɚɛɨɬɨɤ ɜ ɢɧɬɟɪɜɚɥɟ ɚɛɫɨɥɸɬɧɵɯ
ɨɬɦɟɬɨɤ +85 - +41 ɦ ɢ ɧɚ ɤɚɤɨɦ ɫɟɣɫɦɨɛɟɡɨɩɚɫɧɨɦ
ɪɚɫɫɬɨɹɧɢɢ ɨɬ ɰɟɥɢɤɚ ɞɨɥɠɧɵ ɪɚɫɩɨɥɚɝɚɬɶɫɹ ɷɬɢ ɜɵ-
ɪɚɛɨɬɤɢ, ɜ ɱɚɫɬɧɨɫɬɢ, ɫɩɢɪɚɥɶɧɵɣ, ɧɚɤɥɨɧɧɵɣ ɫɴɟɡɞ
ɪɢɫ.1).

ȼ ɷɬɨɣ ɫɜɹɡɢ ɨɞɧɨɣ ɢɡ ɦɟɪ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɯ
ɛɟɡɨɩɚɫɧɨɫɬɶ ɝɨɪɧɵɯ ɪɚɛɨɬ ɧɚ ɪɭɞɧɢɤɟ, ɹɜɥɹɟɬɫɹ ɨɝ-
ɪɚɧɢɱɟɧɢɟ ɡɨɧɵ ɩɪɢɦɟɧɟɧɢɹ ȻȼɊ, ɢɫɯɨɞɹ ɢɡ ɬɪɟɛɨɜɚ-
ɧɢɣ ɨɛɟɫɩɟɱɟɧɢɹ ɫɨɯɪɚɧɧɨɫɬɢ ɩɪɟɞɨɯɪɚɧɢɬɟɥɶɧɨɝɨ
ɰɟɥɢɤɚ. Ɍɚɤ ɤɚɤ ɞɥɹ ɨɬɪɚɛɨɬɤɢ ɡɚɩɚɫɨɜ ɛɥɨɤɚ ʋ2 ɨɛ-
ɜɨɞɧɟɧɧɵɯ ɤɢɦɛɟɪɥɢɬɨɜ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ ɧɢɫɯɨ-
ɞɹɳɚɹ ɫɥɨɟɜɚɹ ɫɢɫɬɟɦɚ ɪɚɡɪɚɛɨɬɤɢ ɫ ɤɨɦɛɚɣɧɨɜɨɣ
ɜɵɟɦɤɨɣ ɢ ɬɜɟɪɞɟɸɳɟɣ ɡɚɤɥɚɞɤɨɣ (ɪɢɫ.2), ɬɨ ɧɟɨɛɯɨ-
ɞɢɦɨ ɨɩɪɟɞɟɥɢɬɶ ɝɪɚɧɢɰɭ ɛɟɡɨɩɚɫɧɨɝɨ ɜɟɞɟɧɢɹ
ɜɡɪɵɜɧɵɯ ɪɚɛɨɬ.

Ɋɢɫ.1. ɋɯɟɦɚ ɛɥɨɤɚ ʋ2 ɫ ɩɪɟɞɨɯɪɚɧɢɬɟɥɶɧɵɦ ɰɟ-

ɥɢɤɨɦ ɧɚɞ ɧɟɫɞɪɟɧɢɪɨɜɚɧɧɵɦ ɦɟɬɟɝɟɪɨɢɱɟɪɫɤɢɦ
ɜɨɞɨɧɨɫɧɵɦ ɤɨɦɩɥɟɤɫɨɦ

(m – ɦɨɳɧɨɫɬɶ ɰɟɥɢɤɚ ɫ ɭɱɟɬɨɦ ɜɨɡɞɟɣɫɬɜɢɹ ɜɡɪɵɜɧɵɯ
ɜɨɥɧ; R – ɫɟɣɫɦɨɛɟɡɨɩɚɫɧɨɟ ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɧɚɤɥɨɧɧɨɝɨ

ɫɴɟɡɞɚ ɞɨ ɰɟɥɢɤɚ)

Ɋɢɫ.2. ɋɯɟɦɚ ɧɢɫɯɨɞɹɳɟɣ ɫɢɫɬɟɦɵ ɪɚɡɪɚɛɨɬɤɢ
ɝɨɪɢɡɨɧɬɚɥɶɧɵɟ ɫɥɨɢ ɫ ɬɜɟɪɞɟɸɳɟɣ ɡɚɤɥɚɞɤɨɣ ɢ

ɤɨɦɛɚɣɧɨɜɨɣ ɜɵɟɦɤɨɣ:

1 – ɨɱɢɫɬɧɚɹ ɤɚɦɟɪɚ; 2 – ɦɚɫɫɢɜ ɢɡ ɬɜɟɪɞɟɸɳɟɣ ɡɚɤɥɚɞɤɢ;
3 – ɡɚɟɡɞ ɧɚ ɫɥɨɣ ɢɡ ɫɩɢɪɚɥɶɧɨɝɨ ɫɴɟɡɞɚ;

4 – ɤɨɦɛɚɣɧ ȺɆ-75

ɘȺȻɨɪɨɜɤɨɜ ȼȼɂɜɱɟɧɤɨ
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Ⱦɥɹ ɷɬɨɝɨ ɫɥɟɞɭɟɬ ɢɡɭɱɢɬɶ ɩɪɨɜɨɞɹɳɢɟ ɫɜɨɣɫɬɜɚ
ɤɢɦɛɟɪɥɢɬɨɜ ɢ ɡɚɤɥɚɞɨɱɧɨɝɨ ɦɚɬɟɪɢɚɥɚ ɞɥɹ ɩɨɥɭɱɟ-
ɧɢɹ ɞɨɫɬɨɜɟɪɧɵɯ ɞɚɧɧɵɯ ɩɨ ɜɟɥɢɱɢɧɚɦ ɭɱɚɫɬɜɭɸɳɢɯ
ɜ ɪɚɫɱɟɬɚɯ ɛɟɡɨɩɚɫɧɵɯ ɪɚɫɫɬɨɹɧɢɣ. ɋɥɟɞɭɟɬ ɨɬɦɟ-
ɬɢɬɶ, ɱɬɨ ɜ ɪɚɛɨɬɟ [3] ɩɪɟɞɥɚɝɚɟɬɫɹ ɜɚɪɢɚɧɬ ɫɢɫɬɟɦɵ
ɪɚɡɪɚɛɨɬɤɢ ɫ ɤɨɦɛɚɣɧɨɜɨɣ ɜɵɟɦɤɨɣ ɡɚɩɚɫɨɜ ɨɱɢɫɬɧɵɯ
ɤɚɦɟɪ ɜ ɞɜɟ ɫɬɚɞɢɢ: ɜɧɚɱɚɥɟ ɬɭɩɢɤɨɜɵɦ ɡɚɛɨɟɦ ɜɵɫɨ-
ɬɨɣ 5,2 ɦ ɨɬɪɚɛɚɬɵɜɚɬɶ ɜɟɪɯɧɸɸ ɱɚɫɬɶ ɤɚɦɟɪɵ ɲɢɪɢ-
ɧɨɣ 6 ɦ, ɚ ɡɚɬɟɦ ɩɪɨɢɡɜɨɞɢɬɶ ɜɵɟɦɤɭ ɧɢɠɧɟɣ ɱɚɫɬɢ
ɤɚɦɟɪɵ ɭɫɬɭɩɨɦ ɜɵɫɨɬɨɣ 1,55 ɦ. ɗɬɨ ɩɨɡɜɨɥɢɬ ɭɜɟɥɢ-
ɱɢɬɶ ɝɨɞɨɜɭɸ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɪɭɞɧɢɤɚ, ɤɨɬɨɪɚɹ
ɫɨɫɬɚɜɢɬ 254 ɬɵɫɬɝɨɞ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɞɜɭɫɬɚɞɢɣɧɚɹ
ɜɵɟɦɤɚ ɡɚɩɚɫɨɜ ɨɱɢɫɬɧɨɣ ɤɚɦɟɪɵ ɦɨɠɟɬ ɛɵɬɶ ɪɟɤɨ-
ɦɟɧɞɨɜɚɧɚ, ɟɫɥɢ ɨɛɚ ɯɨɞɚ ɤɨɦɛɚɣɧ ɛɭɞɟɬ ɩɪɨɯɨɞɢɬɶ
ɫɟɱɟɧɢɟɦ, ɛɥɢɡɤɢɦ ɤ ɟɝɨ ɬɟɯɧɢɱɟɫɤɢɦ ɜɨɡɦɨɠɧɨɫɬɹɦ.
ȿɫɥɢ ɪɭɤɨɜɨɞɫɬɜɨ ɪɭɞɧɢɤɚ «ɂɧɬɟɪɧɚɰɢɨɧɚɥɶɧɵɣ»
ɩɪɢɦɟɬ ɪɟɲɟɧɢɟ ɩɨ ɭɜɟɥɢɱɟɧɢɸ ɜɵɫɨɬɵ ɤɚɦɟɪɵ, ɬɨ
ɧɚɞɨ ɛɭɞɟɬ ɭɱɟɫɬɶ ɨɫɨɛɟɧɧɨɫɬɢ ɜɟɞɟɧɢɹ ɜɡɪɵɜɧɵɯ
ɪɚɛɨɬ, ɤ ɤɨɬɨɪɵɦ ɩɪɟɞɴɹɜɥɹɸɬɫɹ ɫɥɟɞɭɸɳɢɟ ɬɪɟɛɨ-
ɜɚɧɢɹ:
–  ɧɟ ɩɨɜɪɟɠɞɚɬɶ ɦɚɫɫɢɜ ɪɭɞɧɨɝɨ ɰɟɥɢɤɚ ɡɚ ɩɪɟ-

ɞɟɥɚɦɢ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɝɪɚɧɢɰɵ ɩɪɨɟɤɬɧɨɝɨ ɤɨɧ-
ɬɭɪɚ;

– ɦɟɠɞɭ ɤɪɚɣɧɢɦ ɡɚɪɹɞɨɦ ɢ ɷɬɨɣ ɝɪɚɧɢɰɟɣ ɞɨɥɠɟɧ
ɛɵɬɶ ɨɫɬɚɜɥɟɧ ɫɥɨɣ ɦɚɫɫɢɜɚ, ɪɚɡɪɚɛɨɬɤɚ ɤɨɬɨɪɨ-
ɝɨ ɞɨɥɠɧɚ ɜɵɩɨɥɧɹɬɶɫɹ ɢɥɢ ɦɟɯɚɧɢɱɟɫɤɨɣ ɨɬɛɨɣ-
ɤɨɣ, ɢɥɢ ɦɟɥɤɨ ɲɩɭɪɨɜɵɦ ɜɡɪɵɜɚɧɢɟɦ.
Ⱦɥɹ ɷɬɨɝɨ ɧɭɠɧɨ, ɩɪɟɠɞɟ ɜɫɟɝɨ, ɤɨɧɤɪɟɬɢɡɢɪɨ-

ɜɚɬɶ ɩɨɧɹɬɢɟ ɩɨɜɪɟɠɞɟɧɢɹ ɦɚɫɫɢɜɚ ɪɭɞɧɨɝɨ ɰɟɥɢɤɚ,
ɬɟ. ɪɚɫɫɦɚɬɪɢɜɚɬɶ ɟɝɨ ɤɚɤ ɧɚɯɨɞɹɳɢɣɫɹ ɜ ɩɪɟɞɟɥɶ-
ɧɨɦ ɫɨɫɬɨɹɧɢɢ.

ɍɤɚɡɚɧɧɨɟ ɩɪɟɞɟɥɶɧɨɟ ɫɨɫɬɨɹɧɢɟ ɨɛɵɱɧɨ ɮɨɪ-
ɦɢɪɭɟɬɫɹ  ɜ ɜɢɞɟ ɬɪɟɛɨɜɚɧɢɣ, ɧɚɢɛɨɥɟɟ ɬɢɩɢɱɧɵɟ ɢɡ
ɤɨɬɨɪɵɯ ɫɥɟɞɭɸɳɢɟ [4]:

ɚ) ɡɚ ɩɪɟɞɟɥɚɦɢ ɩɪɨɟɤɬɧɨɝɨ ɤɨɧɬɭɪɚ ɬɪɟɳɢɧɨɜɚ-
ɬɨɫɬɶ ɞɨɥɠɧɚ ɛɵɬɶ ɧɟ ɛɨɥɟɟ ɬɨɣ, ɩɪɢ ɤɨɬɨɪɨɣ ɮɢɥɶɬ-
ɪɚɰɢɹ ɜɨɞɵ ɞɨɫɬɢɝɚɟɬ ɡɚɞɚɧɧɨɣ ɜɟɥɢɱɢɧɵ;

ɛ) ɫɧɢɠɟɧɢɟ ɫɤɨɪɨɫɬɢ ɡɜɭɤɚ (ɭɥɶɬɪɚɡɜɭɤɚ) ɜ ɦɚɫ-
ɫɢɜɟ ɧɟ ɞɨɥɠɧɨ ɩɪɟɜɡɨɣɬɢ ɡɚɞɚɧɧɵɣ ɩɪɟɞɟɥ;

ɜ) ɦɨɞɭɥɶ ɞɟɮɨɪɦɚɰɢɢ ɨɫɧɨɜɚɧɢɹ ɧɟ ɞɨɥɠɟɧ
ɛɵɬɶ ɦɟɧɶɲɟ ɡɚɞɚɧɧɨɝɨ;

ɝ) ɤɥɚɫɫ ɬɪɟɳɢɧɨɜɚɬɨɫɬɢ ɨɯɪɚɧɹɟɦɨɝɨ ɦɚɫɫɢɜɚ
ɞɨɥɠɟɧ ɛɵɬɶ ɧɟ ɧɢɠɟ ɡɚɞɚɧɧɨɝɨ;

ɞ) ɧɚɩɪɹɠɟɧɢɹ, ɪɚɡɜɢɜɚɟɦɵɟ ɜ ɫɟɣɫɦɢɱɟɫɤɢɯ
ɜɨɥɧɚɯ, ɞɨɥɠɧɵ ɛɵɬɶ ɬɚɤɢɦɢ, ɱɬɨɛɵ ɦɚɫɫɢɜ ɧɟ ɩɨɞ-
ɜɟɪɝɚɥɫɹ  ɪɚɫɬɹɝɢɜɚɸɳɢɦ ɭɫɢɥɢɹɦ ɫ ɧɚɩɪɹɠɟɧɢɹɦɢ
ɜɵɲɟ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɝɨɪɧɵɯ ɩɨ-
ɪɨɞ.

ɉɨɷɬɨɦɭ ɡɚ ɨɫɧɨɜɭ ɩɪɟɞɟɥɶɧɨɝɨ ɫɨɫɬɨɹɧɢɹ ɛɟ-
ɪɟɬɫɹ ɜɟɥɢɱɢɧɚ ɫɤɨɪɨɫɬɢ ɫɦɟɳɟɧɢɹ ɜ ɫɟɣɫɦɢɱɟɫɤɢɯ
ɜɨɥɧɚɯ [4]:

ɤɪVV   , ɫɦɫ, (1)

ɝɞɟ Vɤɪ - ɤɪɢɬɢɱɟɫɤɚɹ  ɫɤɨɪɨɫɬɶ ɫɦɟɳɟɧɢɹ ɱɚɫɬɢɰ ɩɨ-
ɪɨɞɵ.

ɉɪɢ ɚɧɚɥɢɡɟ ɢɡɜɟɫɬɧɵɯ ɞɨɫɬɨɜɟɪɧɵɯ ɫɥɭɱɚɟɜ
ɩɨɜɪɟɠɞɟɧɢɹ ɦɚɫɫɢɜɚ ɝɨɪɧɵɯ ɩɨɪɨɞ, ɢɡ ɜɫɟɯ ɷɥɟɦɟɧ-
ɬɨɜ ɫɟɣɫɦɢɱɟɫɤɨɣ ɜɨɥɧɵ (ɚɦɩɥɢɬɭɞɚ ɫɦɟɳɟɧɢɹ, ɫɤɨ-
ɪɨɫɬɶ ɫɦɟɳɟɧɢɹ, ɭɫɤɨɪɟɧɢɟ, ɩɟɪɢɨɞ ɢ ɬɞ.) ɥɭɱɲɟ ɜɫɟ-
ɝɨ ɤɨɪɪɟɥɢɪɭɟɬ ɫ ɧɚɱɚɥɶɧɵɦ ɩɨɜɪɟɠɞɟɧɢɟɦ ɦɚɫɫɢɜɚ

ɜɟɥɢɱɢɧɚ ɜɟɤɬɨɪɧɨɣ ɫɤɨɪɨɫɬɢ ɫɦɟɳɟɧɢɹ ɱɚɫɬɢɰ ɩɨ-
ɪɨɞ.

ȼɟɤɬɨɪɧɚɹ ɫɤɨɪɨɫɬɶ ɹɜɥɹɟɬɫɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɨɣ
ɩɨɜɟɪɯɧɨɫɬɧɨɣ ɩɥɨɬɧɨɫɬɢ ɫɟɣɫɦɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ, ɤɨ-
ɬɨɪɚɹ, ɤɚɤ ɜɫɹɤɚɹ ɷɧɟɪɝɢɹ, ɩɨɞɱɢɧɹɹɫɶ ɡɚɤɨɧɭ ɫɨɯɪɚ-
ɧɟɧɢɹ, ɜ ɦɟɧɶɲɟɣ ɫɬɟɩɟɧɢ ɢɡɦɟɧɹɟɬɫɹ ɜ ɡɚɜɢɫɢɦɨɫɬɢ
ɨɬ ɫɜɨɣɫɬɜ ɫɪɟɞɵ, ɱɟɦ ɞɪɭɝɢɟ ɩɚɪɚɦɟɬɪɵ.

ȼ ɫɥɭɱɚɟ ɫɟɣɫɦɢɱɟɫɤɨɝɨ ɞɟɣɫɬɜɢɹ ɜɡɪɵɜɚ, ɤɚɤ
ɩɪɚɜɢɥɨ, ɢɧɬɟɪɟɫɭɟɬ ɝɪɚɧɢɰɚ ɦɟɠɞɭ ɡɨɧɚɦɢ ɭɩɪɭɝɢɯ
ɞɟɮɨɪɦɚɰɢɣ ɢ ɪɚɞɢɚɥɶɧɵɯ ɬɪɟɳɢɧ. ɗɬɚ ɝɪɚɧɢɰɚ ɨɬ-
ɫɬɨɢɬ ɞɨɫɬɚɬɨɱɧɨ ɞɚɥɟɤɨ ɨɬ ɫɟɣɫɦɨɢɡɥɭɱɚɸɳɟɣ ɩɨ-
ɜɟɪɯɧɨɫɬɢ [5], ɬɚɤ ɱɬɨ ɞɚɠɟ ɩɪɢ ɜɡɪɵɜɚɧɢɢ ɫɮɟɪɢɱɟ-
ɫɤɨɝɨ ɡɚɪɹɞɚ ɜɨɥɧɭ ɧɚɩɪɹɠɟɧɢɹ ɦɨɠɧɨ ɫɱɢɬɚɬɶ ɩɥɨ-
ɫɤɨɣ ɞɥɹ ɬɨɝɨ, ɱɬɨɛɵ ɜɵɩɨɥɧɹɥɨɫɶ ɫɨɨɬɧɨɲɟɧɢɟ:

pCVr   , (2)

ɝɞɟ r  - ɪɚɞɢɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ, ɉɚ; V  - ɦɚɫɫɨɜɚɹ

ɫɤɨɪɨɫɬɶ ɫɦɟɳɟɧɢɹ ɱɚɫɬɢɰ ɩɨɪɨɞɵ, ɫɦɫ; Ȗ - ɭɞɟɥɶɧɚɹ
ɩɥɨɬɧɨɫɬɶ ɩɨɪɨɞ, ɤɝɦ

3
; ɋɪ - ɫɤɨɪɨɫɬɶ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ

ɩɪɨɞɨɥɶɧɵɯ ɫɟɣɫɦɢɱɟɫɤɢɯ ɜɨɥɧ, ɦɫ.
ȼ ɫɥɭɱɚɟ ɧɟɫɮɟɪɢɱɟɫɤɢɯ ɡɚɪɹɞɨɜ, ɚ ɬɟɦ ɛɨɥɟɟ

ɝɪɭɩɩ ɡɚɪɹɞɨɜ, ɞɨɩɭɳɟɧɢɟ ɨ "ɩɥɨɫɤɨɫɬɢ" ɜɨɥɧɵ ɧɚ-
ɩɪɹɠɟɧɢɹ ɧɚ ɝɪɚɧɢɰɟ ɡɨɧɵ ɪɚɞɢɚɥɶɧɵɯ ɬɪɟɳɢɧ ɫɬɚ-
ɧɨɜɢɬɫɹ ɛɨɥɟɟ ɨɛɨɫɧɨɜɚɧɧɵɦ.

Ɋɚɞɢɚɥɶɧɵɟ ɬɪɟɳɢɧɵ ɜ ɝɥɭɛɢɧɟ ɦɚɫɫɢɜɚ ɨɛɪɚ-
ɡɭɸɬɫɹ ɩɨɞ ɞɟɣɫɬɜɢɟɦ ɬɚɧɝɟɧɰɢɚɥɶɧɵɯ ɧɚɩɪɹɠɟɧɢɣ,
ɞɥɹ ɤɨɬɨɪɵɯ ɯɚɪɚɤɬɟɪɧɨ ɫɨɨɬɧɨɲɟɧɢɟ:

rr



 



1

, (3)

ɝɞɟ


 - ɬɚɧɝɟɧɰɢɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ, ɉɚ; r - ɪɚɞɢ-

ɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ, ɉɚ;   - ɤɨɷɮɮɢɰɢɟɧɬ ɛɨɤɨɜɨɝɨ

ɪɚɫɩɨɪɚ; Ȟ - ɤɨɷɮɮɢɰɢɟɧɬ ɉɭɚɫɫɨɧɚ.

ɍɱɢɬɵɜɚɹ ɬɨɬ ɮɚɤɬ, ɱɬɨ ɬɚɧɝɟɧɰɢɚɥɶɧɵɟ ɧɚɩɪɹ-
ɠɟɧɢɹ


 ɪɚɜɧɹɸɬɫɹ ɩɨ ɜɟɥɢɱɢɧɟ ɩɪɟɞɟɥɭ ɩɪɨɱɧɨ-

ɫɬɢ ɩɨɪɨɞ ɧɚ ɪɚɫɬɹɠɟɧɢɟ ][ ɪ , ɬɨ ɩɨ ɮɨɪɦɭɥɚɦ (2) ɢ

(3) ɨɩɪɟɞɟɥɹɸɬ ɢɫɤɨɦɭɸ ɤɪɢɬɢɱɟɫɤɭɸ ɫɤɨɪɨɫɬɶ (ɫɦɫ):
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, ɫɦɫ. (4)

ɇɨ ɤɨɷɮɮɢɰɢɟɧɬ ɛɨɤɨɜɨɝɨ ɪɚɫɩɨɪɚ ɦɨɠɟɬ ɛɵɬɶ
ɨɩɪɟɞɟɥɟɧ ɢɡ ɭɪɚɜɧɟɧɢɹ, ɤɨɬɨɪɨɟ ɭɱɢɬɵɜɚɟɬ ɢɡɦɟɧɟ-
ɧɢɟ ɭɝɥɚ ɜɧɭɬɪɟɧɧɟɝɨ ɬɪɟɧɢɹ ɩɨɪɨɞ (ĳ), ɪɚɫɩɨɥɨɠɟɧ-
ɧɵɯ ɜ ɦɟɪɡɥɨɬɟ, ɤɨɷɮɮɢɰɢɟɧɬ ɫɬɪɭɤɬɭɪɧɨɝɨ ɨɫɥɚɛɥɟ-
ɧɢɹ (Ʉɫ), ɢɡɦɟɧɹɸɳɢɣɫɹ ɨɬ ɫɟɡɨɧɧɵɯ ɬɟɦɩɟɪɚɬɭɪ ɢ ɨɬ-
ɧɨɫɢɬɟɥɶɧɨɣ ɩɪɨɱɧɨɫɬɢ ɝɨɪɧɵɯ ɩɨɪɨɞ (Ș) ɜ ɡɨɧɟ ɦɧɨ-
ɝɨɥɟɬɧɟɣ ɦɟɪɡɥɨɬɵ:

















cK1

2
1arcsin . (5)

Ɍɨɝɞɚ ɩɨɫɥɟ ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ ɮɨɪɦɭɥɵ (4) ɫ ɭɱɟ-
ɬɨɦ ɮɨɪɦɭɥɵ (5) ɩɨɥɭɱɢɦ ɜ ɨɤɨɧɱɚɬɟɥɶɧɨɦ ɜɢɞɟ
ɭɪɚɜɧɟɧɢɟ ɤɪɢɬɢɱɟɫɤɨɣ ɫɤɨɪɨɫɬɢ ɫɦɟɳɟɧɢɹ ɱɚɫɬɢɰ
ɩɨɪɨɞɵ:
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, ɫɦɫ.  (6)

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɜɟɥɢɱɢɧɚ ɤɪɢɬɢɱɟɫɤɨɣ ɫɤɨɪɨɫɬɢ
ɫɦɟɳɟɧɢɹ ɱɚɫɬɢɰ ɩɨɪɨɞɵ ɩɪɹɦɨ ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɚ
ɩɪɨɱɧɨɫɬɧɵɦ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦ ɦɚɫɫɢɜɚ ɝɨɪɧɵɯ ɩɨɪɨɞ,
ɢɡɦɟɧɹɸɳɢɦɫɹ ɨɬ ɫɟɡɨɧɧɵɯ ɬɟɦɩɟɪɚɬɭɪ, ɢ ɨɛɪɚɬɧɨ
ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɚ ɫɤɨɪɨɫɬɢ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ ɩɪɨ-
ɞɨɥɶɧɵɯ ɜɨɥɧ ɜ ɦɚɫɫɢɜɟ.

Ʉɨɥɢɱɟɫɬɜɟɧɧɵɟ ɩɚɪɚɦɟɬɪɵ ɫɟɣɫɦɢɱɟɫɤɨɝɨ ɞɟɣ-
ɫɬɜɢɹ ɜɡɪɵɜɚ ɜ ɤɨɧɤɪɟɬɧɵɯ ɝɨɪɧɨɝɟɨɥɨɝɢɱɟɫɤɢɯ ɭɫɥɨ-
ɜɢɹɯ ɪɭɞɧɢɤɚ ɨɩɪɟɞɟɥɹɸɬ ɧɚ ɨɫɧɨɜɚɧɢɢ ɪɟɲɟɧɢɹ ɪɚ-
ɜɟɧɫɬɜɚ ɦɟɠɞɭ ɞɨɩɭɫɬɢɦɨɣ ɫɤɨɪɨɫɬɶɸ ɢ ɫɤɨɪɨɫɬɶɸ,
ɤɨɬɨɪɚɹ ɮɨɪɦɢɪɭɟɬɫɹ ɜ ɫɪɟɞɟ ɩɪɢ ɨɞɧɨɜɪɟɦɟɧɧɨɦ
ɜɡɪɵɜɟ ɡɚɪɹɞɚ ɦɚɫɫɨɣ Q ɧɚ ɪɚɫɫɬɨɹɧɢɢ R ɨɬ ɨɯɪɚ-

ɧɹɟɦɨɝɨ ɦɚɫɫɢɜɚ:
n

R

Q
kV















3

, ɫɦɫ, (7)

ɝɞɟ V - ɫɤɨɪɨɫɬɶ ɤɨɥɟɛɚɧɢɣ ɱɚɫɬɢɰ ɩɨɪɨɞ; k- ɤɨɷɮɮɢ-

ɰɢɟɧɬ ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɨɫɬɢ, ɡɚɜɢɫɹɳɢɣ ɨɬ ɫɜɨɣɫɬɜ
ɫɪɟɞɵ: ɩɥɨɬɧɨɫɬɢ, ɫɤɨɪɨɫɬɢ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ ɩɪɨ-
ɞɨɥɶɧɨɣ ɜɨɥɧɵ ɋɪ,, ɦɨɞɭɥɹ ɭɩɪɭɝɨɫɬɢ ȿ ɢ ɩɚɪɚɦɟɬɪɨɜ
ȼȼ; n  - ɩɨɤɚɡɚɬɟɥɶ ɫɬɟɩɟɧɢ, ɡɚɜɢɫɹɳɢɣ ɨɬ ɯɚɪɚɤɬɟɪɚ
ɩɪɟɨɛɥɚɞɚɸɳɢɯ ɫɟɣɫɦɢɱɟɫɤɢɯ ɜɨɥɧ ɢ ɪɚɫɩɨɥɨɠɟɧɢɹ
ɨɯɪɚɧɧɵɯ ɨɛɴɟɤɬɨɜ ɨɬɧɨɫɢɬɟɥɶɧɨ ɨɱɚɝɚ ɜɨɡɛɭɠɞɟɧɢɹ
ɤɨɥɟɛɚɧɢɣ, ɢɡɦɟɧɹɟɬɫɹ ɨɬ 1 ɞɨ 3.

ɋɤɨɪɨɫɬɶ ɫɦɟɳɟɧɢɹ ɤɨɥɟɛɚɧɢɣ ɜ ɤɨɧɤɪɟɬɧɵɯ
ɝɨɪɧɨɝɟɨɥɨɝɢɱɟɫɤɢɯ ɭɫɥɨɜɢɹɯ ɦɨɠɧɨ ɨɩɪɟɞɟɥɹɬɶ ɩɭ-
ɬɟɦ ɫɩɟɰɢɚɥɶɧɵɯ ɫɟɣɫɦɨɥɨɝɢɱɟɫɤɢɯ ɢɫɫɥɟɞɨɜɚɧɢɣ ɫ
ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɫɨɝɥɚɫɨɜɚɧɧɵɯ ɩɨ ɱɚɫɬɨɬɟ ɢɡɥɭɱɚɟ-
ɦɨɝɨ ɩɪɨɰɟɫɫɚ ɫɟɣɫɦɢɱɟɫɤɢɯ ɫɬɚɧɰɢɣ.

Ʉɚɤ ɫɥɟɞɫɬɜɢɟ ɨɛɨɛɳɟɧɢɹ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ
ɞɚɧɧɵɯ ɢ ɡɚɜɢɫɢɦɨɫɬɟɣ, ɩɨɥɭɱɟɧɧɵɯ ɜ ɪɟɡɭɥɶɬɚɬɟ ɢɫ-
ɫɥɟɞɨɜɚɧɢɣ ȼɇɆɨɫɢɧɰɚ, ɫɟɣɫɦɨɛɟɡɨɩɚɫɧɚɹ ɦɚɫɫɚ
ɡɚɪɹɞɚ ȼȼ ɦɨɠɟɬ ɛɵɬɶ ɩɪɟɞɫɬɚɜɥɟɧɚ ɤɚɤ [2]:
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Q , ɤɝ. (8)

Ɉɬɫɸɞɚ, ɢɡ ɡɚɜɢɫɢɦɨɫɬɟɣ (4) ɢ (8) ɩɪɢ ɢɡɜɟɫɬɧɨɣ
ɬɟɯɧɨɥɨɝɢɢ ȻȼɊ ɢ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨ ɩɨɥɭɱɟɧɧɵɯ
ɡɧɚɱɟɧɢɣ ɫɤɨɪɨɫɬɢ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ ɩɪɨɞɨɥɶɧɵɯ
ɜɨɥɧ ɜ ɦɚɫɫɢɜɟ ɦɨɠɧɨ ɩɨɥɭɱɢɬɶ ɜɵɪɚɠɟɧɢɟ ɫɟɣɫɦɨ-
ɛɟɡɨɩɚɫɧɨɝɨ ɪɚɫɫɬɨɹɧɢɹ ɜɟɞɟɧɢɹ ɜɡɪɵɜɧɵɯ ɪɚɛɨɬ:

4
310

2





ɤɪ
V

Q
ɪ

C
R , ɦ, (9)

ɝɞɟ R  - ɫɟɣɫɦɨɛɟɡɨɩɚɫɧɨɟ ɪɚɫɫɬɨɹɧɢɟ ɜɟɞɟɧɢɹ
ɜɡɪɵɜɧɵɯ ɪɚɛɨɬ ɨɬ ɧɢɠɧɟɣ ɝɪɚɧɢɰɵ ɨɯɪɚɧɹɟɦɨɝɨ ɰɟ-
ɥɢɤɚ, ɦ; ɋɪ - ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨ ɩɨɥɭɱɟɧɧɚɹ ɫɤɨɪɨɫɬɶ
ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ ɩɪɨɞɨɥɶɧɵɯ ɜɨɥɧ ɜ ɦɚɫɫɢɜɟ ɝɨɪɧɵɯ
ɩɨɪɨɞ, ɦɫ; Q - ɦɚɫɫɚ ɨɞɧɨɜɪɟɦɟɧɧɨ ɜɡɪɵɜɚɟɦɨɝɨ ɡɚ-

ɪɹɞɚ ɩɨ  ɫɭɳɟɫɬɜɭɸɳɟɣ ɬɟɯɧɨɥɨɝɢɢ ȻȼɊ, ɤɝ.
Ⱦɥɹ ɩɨɥɭɱɟɧɢɹ ɜɟɥɢɱɢɧɵ ɫɟɣɫɦɨɛɟɡɨɩɚɫɧɨɝɨ

ɪɚɫɫɬɨɹɧɢɹ ɜɟɞɟɧɢɹ ɜɡɪɵɜɧɵɯ ɪɚɛɨɬ ɧɟɨɛɯɨɞɢɦɨ ɨɩ-
ɪɟɞɟɥɢɬɶ ɫɤɨɪɨɫɬɶ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ ɩɪɨɞɨɥɶɧɵɯ

ɜɨɥɧ ɜ ɦɚɫɫɢɜɟ ɝɨɪɧɵɯ ɩɨɪɨɞ ɢ ɤɪɢɬɢɱɟɫɤɭɸ ɫɤɨɪɨɫɬɶ
ɫɦɟɳɟɧɢɹ ɱɚɫɬɢɰ ɩɨɪɨɞɵ (Vɤɪ).

Ʉɪɢɬɢɱɟɫɤɚɹ ɫɤɨɪɨɫɬɶ Vɤɪ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɫɨ-

ɝɥɚɫɧɨ ɮɨɪɦɭɥɟ (4). Ʉɨɷɮɮɢɰɢɟɧɬ ɉɭɚɫɫɨɧɚ ɞɥɹ ɤɢɦ-
ɛɟɪɥɢɬɨɜ ɩɪɢ ɪɚɫɱɟɬɚɯ ɦɨɠɧɨ ɩɪɢɧɹɬɶ ɪɚɜɧɵɦ 0,23
ɩɨ ɭɫɪɟɞɧɟɧɧɵɦ ɞɚɧɧɵɦ ɮɢɡɢɤɨɦɟɯɚɧɢɱɟɫɤɢɯ
ɫɜɨɣɫɬɜ ɪɭɞɵ. ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɩɨ ɮɢɡɢɤɨ-
ɦɟɯɚɧɢɱɟɫɤɢɦ ɫɜɨɣɫɬɜɚɦ ɤɢɦɛɟɪɥɢɬɨɜ ɪɭɞɧɢɤɚ «ɂɧ-
ɬɟɪɧɚɰɢɨɧɚɥɶɧɵɣ» ɛɵɥɢ ɩɨɥɭɱɟɧɵ ɢɡ ɧɚɲɢɯ ɷɤɫɩɟ-
ɪɢɦɟɧɬɨɜ ɢ ɨɬɱɟɬɧɵɯ ɞɚɧɧɵɯ ɥɚɛɨɪɚɬɨɪɢɢ ɝɟɨɦɟɯɚ-
ɧɢɤɢ ɢɧɫɬɢɬɭɬɚ «əɤɭɬɧɢɩɪɨɚɥɦɚɡ»: [1] ɢ ɥɢɬɟɪɚɬɭɪɧɵɯ
ɞɚɧɧɵɯ [5]. Ⱦɥɹ ɫɚɦɨɝɨ ɩɪɟɞɟɥɶɧɨɝɨ ɫɨɫɬɨɹɧɢɹ ɩɨɪɨɞ,
ɤɨɝɞɚ ɨɬɧɨɫɢɬɟɥɶɧɚɹ ɩɪɨɱɧɨɫɬɶ ɫɨɫɬɚɜɥɹɟɬ Ș=0,2 ɩɪɢ
ɬɟɦɩɟɪɚɬɭɪɟ –10

0
ɋ ɢ Ȗ=2400 ɤɝɦ

3
,  ɋɪ =2700 ɦɫ,

>ıɪ]=3,76 Ɇɉɚ, ĳ=26
0
,  Ʉɫ=0,524 ɤɪɢɬɢɱɟɫɤɚɹ ɫɤɨɪɨɫɬɶ

ɛɭɞɟɬ ɪɚɜɧɚ:
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=86,76 ɫɦɫ.
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɞɥɹ ɤɢɦɛɟɪɥɢɬɨɜ ɷɤɫɩɥɭɚɬɚɰɢ-

ɨɧɧɨɝɨ ɛɥɨɤɚ ʋ2 ɬɪɭɛɤɢ «ɂɧɬɟɪɧɚɰɢɨɧɚɥɶɧɚɹ» ɫ ɭɱɟ-
ɬɨɦ ɜɵɲɟ ɩɟɪɟɱɢɫɥɟɧɧɵɯ ɩɨɤɚɡɚɬɟɥɟɣ ɭɫɪɟɞɧɟɧɧɨɟ
ɡɧɚɱɟɧɢɟ ɤɪɢɬɢɱɟɫɤɨɣ ɫɤɨɪɨɫɬɢ Vɤɪ ɫɨɫɬɚɜɢɬ 86 ɫɦɫ.

ɉɨɥɭɱɟɧɧɵɟ ɡɧɚɱɟɧɢɹ Vɤɪ  ɹɜɥɹɸɬɫɹ ɪɚɫɱɟɬɧɵɦɢ.

Ⱦɥɹ ɩɪɢɛɥɢɠɟɧɢɹ ɢɯ ɤ ɩɪɚɤɬɢɱɟɫɤɢɦ ɡɧɚɱɟɧɢɹɦ ɧɟɨɛ-
ɯɨɞɢɦɨ ɭɱɟɫɬɶ ɢɡɦɟɧɟɧɢɟ ɝɨɪɧɨɝɟɨɥɨɝɢɱɟɫɤɢɯ, ɮɢɡɢ-
ɤɨɦɟɯɚɧɢɱɟɫɤɢɯ ɫɜɨɣɫɬɜ ɝɨɪɧɵɯ ɩɨɪɨɞ, ɩɪɨɜɨɞɹɳɢɯ
ɫɟɣɫɦɢɱɟɫɤɭɸ ɜɨɥɧɭ. ȼ ɪɟɡɭɥɶɬɚɬɟ ɛɨɥɶɲɨɝɨ ɤɨɥɢɱɟ-
ɫɬɜɚ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ, ɩɪɨɜɟɞɟɧɧɵɯ
ɩɪɨɮ. ȼɇɆɨɫɢɧɰɨɦ [2], ɛɵɥ ɫɞɟɥɚɧ ɜɵɜɨɞ, ɱɬɨ ɩɪɢ
ɨɞɧɢɯ ɢ ɬɟɯ ɠɟ ɩɚɪɚɦɟɬɪɚɯ ȻȼɊ ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɜɨɡ-
ɞɟɣɫɬɜɢɹ ɨɞɧɨɝɨ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɜɡɪɵɜɚ ɧɚ ɨɯɪɚ-
ɧɹɟɦɵɟ ɨɛɴɟɤɬɵ ɫ ɭɱɟɬɨɦ ɞɚɧɧɵɯ ɢɡɦɟɧɟɧɢɣ ɦɨɠɟɬ
ɨɬɥɢɱɚɬɶɫɹ ɜ 6-8 ɪɚɡ. ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɞɥɹ ɩɨɜɵɲɟɧɢɹ
ɛɟɡɨɩɚɫɧɨɫɬɢ ɜɟɞɟɧɢɹ ɝɨɪɧɵɯ ɪɚɛɨɬ ɧɚ ɩɪɚɤɬɢɤɟ ɧɟ-
ɨɛɯɨɞɢɦɨ ɪɚɫɱɟɬɧɵɟ ɡɧɚɱɟɧɢɹ Vɤɪ ɭɦɟɧɶɲɢɬɶ ɜ 8 ɪɚɡ.

Ɍɨɝɞɚ ɤɨɧɟɱɧɵɟ ɪɟɡɭɥɶɬɚɬɵ ɨɩɪɟɞɟɥɟɧɢɹ ɤɪɢɬɢɱɟɫɤɨɣ
ɫɤɨɪɨɫɬɢ ɞɥɹ ɛɥɨɤɚ ʋ2 ɩɨ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨ-
ɚɧɚɥɢɬɢɱɟɫɤɢɦ ɞɚɧɧɵɦ ɫɨɫɬɚɜɹɬ 10 ɫɦɫ, ɱɬɨ ɧɚ 11%
ɨɬɥɢɱɚɸɬɫɹ ɨɬ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ ɞɚɧɧɵɯ, ɩɨɥɭɱɟɧ-
ɧɵɯ ɞɥɹ ɬɪɭɛɤɢ «Ɇɢɪ» ɫɨɬɪɭɞɧɢɤɚɦɢ ɢɧɫɬɢɬɭɬɚ
©əɤɭɬɧɢɩɪɨɚɥɦɚɡ».

Ɉɫɧɨɜɧɵɦ ɤɪɢɬɟɪɢɟɦ, ɜɥɢɹɸɳɢɦ ɧɚ ɪɚɡɪɭɲɚɸ-
ɳɭɸ ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɫɟɣɫɦɢɱɟɫɤɢɯ ɜɨɥɧ ɩɪɢ ɩɪɨɢɡɜɨɞ-
ɫɬɜɟɧɧɵɯ ɜɡɪɵɜɚɯ, ɩɪɢɧɹɬɨ ɫɱɢɬɚɬɶ ɜɟɫ ɨɞɧɨɜɪɟɦɟɧ-
ɧɨ ɜɡɪɵɜɚɟɦɨɝɨ ɡɚɪɹɞɚ. ɂɧɬɟɪɜɚɥɵ ɡɚɦɟɞɥɟɧɢɹ ɦɟɠ-
ɞɭ ɝɪɭɩɩɚɦɢ ɡɚɪɹɞɨɜ ɦɨɝɭɬ ɧɟɝɚɬɢɜɧɨ ɩɨɜɥɢɹɬɶ ɧɚ ɨɯ-
ɪɚɧɹɟɦɵɣ ɨɛɴɟɤɬ ɬɨɥɶɤɨ ɜ ɬɨɦ ɫɥɭɱɚɟ, ɟɫɥɢ ɩɪɨɢɡɨɣ-
ɞɟɬ ɧɚɥɨɠɟɧɢɟ ɩɨɥɨɠɢɬɟɥɶɧɵɯ ɮɚɡ ɫɟɣɫɦɢɱɟɫɤɨɝɨ
ɜɨɡɞɟɣɫɬɜɢɹ ɜɡɪɵɜɚ ɫ ɩɟɪɢɨɞɨɦ ɫɨɛɫɬɜɟɧɧɵɯ ɤɨɥɟɛɚ-
ɧɢɣ ɨɛɴɟɤɬɚ. ȼ ɞɚɧɧɨɦ ɫɥɭɱɚɟ, ɩɪɢ ɪɚɫɫɦɨɬɪɟɧɢɢ
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɜɡɪɵɜɨɜ ɜ ɩɨɞɡɟɦɧɵɯ ɜɵɪɚɛɨɬɤɚɯ
ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɫɟɣɫɦɢɱɟɫɤɨɣ ɜɨɥɧɵ ɫɜɹɡɚɧɚ ɜ ɨɫɧɨɜ-
ɧɨɦ ɫ ɩɪɨɞɨɥɶɧɵɦɢ ɜɨɥɧɚɦɢ, ɤɨɬɨɪɵɟ ɪɚɫɩɪɨɫɬɪɚɧɹ-
ɸɬɫɹ ɜ ɦɚɫɫɢɜɟ ɝɨɪɧɵɯ ɩɨɪɨɞ, ɧɟɢɡɛɟɠɧɨ ɪɚɫɬɹɝɢɜɚ-
ɸɬɫɹ ɜɨ ɜɪɟɦɟɧɢ, ɱɬɨ ɢɫɤɥɸɱɚɟɬ ɜɨɡɦɨɠɧɨɫɬɶ ɤɨɝɟ-
ɪɟɧɬɧɨɝɨ ɧɚɥɨɠɟɧɢɹ ɩɨɥɨɠɢɬɟɥɶɧɵɯ ɮɚɡ ɫ ɩɟɪɢɨɞɨɦ
ɤɨɥɟɛɚɧɢɹ, ɪɚɜɧɵɦ ɢɧɬɟɪɜɚɥɭ ɡɚɦɟɞɥɟɧɢɹ ɝɪɭɩɩ ɡɚ-
ɪɹɞɨɜ ɩɪɢ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɦ ɜɡɪɵɜɟ. ȼ ɷɬɨɣ ɫɜɹɡɢ ɜ
ɭɫɥɨɜɢɹɯ ɷɤɫɩɥɭɚɬɚɰɢɢ ɪɭɞɧɢɤɚ «ɂɧɬɟɪɧɚɰɢɨɧɚɥɶ-
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ɈɉɊȿȾȿɅȿɇɂȿ ȼȿɅɂɑɂɇɕ ɁɈɇɕ ȼɅɂəɇɂə ɄȺɊɖȿɊȺ ɇȺ ɇɂɀȿɊȺɋɉɈɅɈɀȿɇɇɕɃ
ɆȺɋɋɂȼ ɆȿɊɁɅɕɏ ȽɈɊɇɕɏ ɉɈɊɈȾ, ɍɑɂɌɕȼȺɘɓȿɃ ɉɊɈɎɂɅɖ ɄɈɇɌɍɊȺ ɄȺɊɖȿɊȺ

ȺɅɆȺɁɈɋɈȾȿɊɀȺɓɂɏ ɆȿɋɌɈɊɈɀȾȿɇɂɃ
Ɋɚɫɫɦɚɬɪɢɜɚɸɬɫɹ ɜɨɩɪɨɫɵ ɨɛɨɫɧɨɜɚɧɢɹ ɜɟɥɢɱɢɧɵ ɡɨɧɵ ɜɥɢɹɧɢɹ ɤɚɪɶɟɪɚ ɧɚ ɜɵɧɢɦɚɟɦɵɟ ɩɨɞɤɚɪɶɟɪɧɵɟ ɡɚɩɚɫɵ ɪɭɞɵ ɩɨɞ-
ɡɟɦɧɵɦ ɫɩɨɫɨɛɨɦ ɩɪɢɦɟɧɢɬɟɥɶɧɨ ɤ ɭɫɥɨɜɢɹɦ ɤɨɦɛɢɧɢɪɨɜɚɧɧɨɣ ɪɚɡɪɚɛɨɬɤɢ ɦɟɫɬɨɪɨɠɞɟɧɢɹ ɫ ɭɱɟɬɨɦ ɜɥɢɹɧɢɹ ɤɨɧɬɭɪɚ
ɤɚɪɶɟɪɚ, ɭɝɥɚ ɧɚɤɥɨɧɚ ɛɨɪɬɚ ɤɚɪɶɟɪɚ, ɮɢɡɢɤɨɦɟɯɚɧɢɱɟɫɤɢɯ ɫɜɨɣɫɬɜ ɢ ɬɟɦɩɟɪɚɬɭɪɵ ɦɟɪɡɥɵɯ ɩɨɪɨɞ ɧɚ ɪɭɞɧɢɤɟ «ɂɧɬɟɪɧɚ-
ɰɢɨɧɚɥɶɧɵɣ».
ɄɅɘɑȿȼɕȿ ɋɅɈȼȺ: ɮɢɡɢɤɨɦɟɯɚɧɢɱɟɫɤɢɟ ɫɜɨɣɫɬɜɚ; ɩɨɪɨɞɵ; ɤɚɪɶɟɪ; ɭɝɨɥ ɧɚɤɥɨɧɚ ɛɨɪɬɚ ɤɚɪɶɟɪɚ; ɤɨɧɬɭɪ ɤɚɪɶɟɪɚ;
ɬɟɦɩɟɪɚɬɭɪɚ ɦɟɪɡɥɵɯ ɩɨɪɨɞ; ɭɝɨɥ ɜɧɭɬɪɟɧɧɟɝɨ ɬɪɟɧɢɹ ɩɨɪɨɞ.

Yu.A.Borovkov, V.V.Ivchenko

DETERMINATION OF SIZE OF THE ZONE OF INFLUENCE OF A PIT ON BELOW LOCATED

MASSIF OF FROZEN BREEDS CONSIDERING A PROFILE OF PIT CONTOUR OF DIAMOND-

BEARING DEPOSITS

The questions of justification of size of the zone of influence of a pit on the taken-out subquarry reserves of ore in relation to condi-

tions of the combined development of deposit taking into account influence of contour of pit, tilt angle of board of pit, physicome-
chanical properties and temperature of the frozen breeds on mine «International» are considered.
KEY WORDS: physicomechanical properties; breeds; pit; tilt angle of board of pit; pit contour; temperature of frozen breeds; corner
of internal friction of breeds.

Ɉɬɪɚɛɨɬɤɚ ɩɨɱɬɢ ɜɫɟɯ ɤɨɪɟɧɧɵɯ ɚɥɦɚɡɨɧɨɫɧɵɯ
ɦɟɫɬɨɪɨɠɞɟɧɢɣ əɤɭɬɢɢ ɨɫɥɨɠɧɹɟɬɫɹ ɜɫɤɪɵɬɢɟɦ ɜɨɞɨ-
ɧɨɫɧɵɯ ɝɨɪɢɡɨɧɬɨɜ, ɫɨɞɟɪɠɚɳɢɯ ɬɨɤɫɢɱɧɵɟ ɪɚɫɫɨɥɵ ɫ
ɜɵɫɨɤɨɣ ɦɢɧɟɪɚɥɢɡɚɰɢɟɣ ɢ ɤɨɧɰɟɧɬɪɚɰɢɟɣ ɜɪɟɞɧɵɯ
ɤɨɦɩɨɧɟɧɬɨɜ. ɉɨɷɬɨɦɭ ɨɫɧɨɜɧɭɸ ɨɩɚɫɧɨɫɬɶ ɞɥɹ  ɩɨɞ-
ɡɟɦɧɵɯ ɝɨɪɧɵɯ ɪɚɛɨɬ ɜ ɭɫɥɨɜɢɹɯ ɱɚɫɬɢɱɧɨ ɡɚɬɨɩɥɟɧ-
ɧɨɝɨ ɤɚɪɶɟɪɚ ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ ɩɪɨɪɵɜɵ ɜɨɞɵ ɜ
ɧɢɠɟɥɟɠɚɳɢɟ ɝɨɪɢɡɨɧɬɵ, ɫɜɹɡɚɧɧɵɟ ɫ ɧɚɪɭɲɟɧɢɟɦ
ɫɩɥɨɲɧɨɫɬɢ ɩɪɟɞɨɯɪɚɧɢɬɟɥɶɧɨɝɨ ɰɟɥɢɤɚ.

ɉɨɞ ɜɨɡɞɟɣɫɬɜɢɟɦ ɩɨɞɡɟɦɧɵɯ ɝɨɪɧɵɯ ɪɚɛɨɬ,
ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɝɨ ɧɚɩɨɪɚ ɜɨɞɨɩɨɪɨɞɧɨɣ ɬɨɥɳɢ, ɪɚɫ-
ɩɨɥɨɠɟɧɧɨɣ ɧɚ ɞɧɟ ɤɚɪɶɟɪɚ, ɫɨɛɫɬɜɟɧɧɨɣ ɫɢɥɵ ɬɹɠɟ-
ɫɬɢ ɩɨɪɨɞ, ɫɥɚɝɚɸɳɢɯ ɩɨɞɤɚɪɶɟɪɧɵɣ ɫɥɨɣ, ɚ ɬɚɤɠɟ
ɞɪɭɝɢɯ ɝɟɨɥɨɝɢɱɟɫɤɢɯ ɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɮɚɤɬɨɪɨɜ
ɫɥɨɣ, ɪɚɡɞɟɥɹɸɳɢɣ ɨɬɤɪɵɬɵɟ ɢ ɩɨɞɡɟɦɧɵɟ ɝɨɪɧɵɟ
ɪɚɛɨɬɵ, ɛɭɞɟɬ ɢɡɝɢɛɚɬɶɫɹ ɢ ɜ ɧɟɦ ɦɨɝɭɬ ɩɨɹɜɢɬɶɫɹ ɫɟ-
ɤɭɳɢɟ ɬɪɟɳɢɧɵ, ɧɚɪɭɲɚɸɳɢɟ ɟɝɨ ɰɟɥɨɫɬɧɨɫɬɶ. ɍɱɢ-
ɬɵɜɚɹ ɦɟɯɚɧɢɡɦ ɨɛɪɚɡɨɜɚɧɢɹ ɢ ɪɚɡɜɢɬɢɹ ɷɬɢɯ ɬɪɟ-
ɳɢɧ, ɢɫɯɨɞɹ ɢɡ ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɡɚɤɨɧɨɦɟɪɧɨɫɬɟɣ ɢ
ɨɛɳɟɩɪɢɧɹɬɵɯ ɩɪɟɞɫɬɚɜɥɟɧɢɣ ɨ ɞɟɮɨɪɦɚɰɢɨɧɧɵɯ
ɩɪɨɰɟɫɫɚɯ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɪɟɞɟɥɶɧɵɣ ɩɪɨɝɢɛ ɫɥɨɹ,
ɩɪɢ ɤɨɬɨɪɨɦ ɫɥɚɝɚɸɳɢɟ ɫɥɨɣ ɩɨɪɨɞɵ ɛɭɞɭɬ ɩɟɪɟɯɨ-
ɞɢɬɶ ɢɡ ɭɫɬɨɣɱɢɜɨɝɨ ɜ ɧɟɭɫɬɨɣɱɢɜɨɟ ɫɨɫɬɨɹɧɢɟ, ɩɪɢ
ɷɬɨɦ ɢɡɦɟɧɹɹ ɧɚɩɪɹɠɟɧɧɨɞɟɮɨɪɦɢɪɨɜɚɧɧɨɟ ɫɨɫɬɨɹ-
ɧɢɟ (ɇȾɋ) ɩɨɞɤɚɪɶɟɪɧɨɝɨ ɦɚɫɫɢɜɚ ɝɨɪɧɵɯ ɩɨɪɨɞ.

Ʉ ɪɟɲɟɧɢɸ ɡɚɞɚɱɢ ɨɛ ɢɡɦɟɧɟɧɢɢ ɧɚɩɪɹɠɟɧɧɨ-
ɞɟɮɨɪɦɢɪɨɜɚɧɧɨɝɨ ɫɨɫɬɨɹɧɢɹ (ɇȾɋ) ɦɚɫɫɢɜɚ ɝɨɪɧɵɯ
ɩɨɪɨɞ ɨɬ ɩɪɨɮɢɥɹ ɤɨɧɬɭɪɚ ɤɚɪɶɟɪɚ ɜ ɩɪɨɰɟɫɫɟ ɜɵɟɦ-
ɤɢ ɝɨɪɧɨɣ ɦɚɫɫɵ ɦɨɠɧɨ ɩɨɞɨɣɬɢ ɫ ɩɨɡɢɰɢɣ ɬɟɨɪɢɢ ɭɩ-
ɪɭɝɨɫɬɢ ɜ ɪɚɦɤɚɯ ɩɥɨɫɤɨɣ ɡɚɞɚɱɢ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ
ɭɪɚɜɧɟɧɢɣ ɪɚɜɧɨɜɟɫɢɹ, ɫɨɜɦɟɫɬɧɨɫɬɢ ɞɟɮɨɪɦɚɰɢɣ ɢ
ɝɪɚɧɢɱɧɵɯ ɭɫɥɨɜɢɣ.

Ɋɚɫɫɦɨɬɪɢɦ ɡɚɞɚɱɭ ɨ ɜɥɢɹɧɢɢ ɤɨɧɬɭɪɚ ɤɚɪɶɟɪɚ
ɧɚ ɜɟɥɢɱɢɧɭ ɡɨɧɵ ɪɚɡɭɩɥɨɬɧɟɧɢɹ ɢɡɡɚ ɪɚɡɝɪɭɡɤɢ ɦɚɫ-
ɫɢɜɚ ɝɨɪɧɵɯ ɩɨɪɨɞ, ɪɚɫɩɨɥɨɠɟɧɧɨɝɨ ɩɨɞ ɞɧɨɦ ɤɚɪɶɟ-
ɪɚ. ɗɬɚ ɡɚɞɚɱɚ ɪɟɲɚɥɚɫɶ ɚɜɬɨɪɚɦɢ ɜ ɫɜɹɡɢ ɫ ɨɬɪɚɛɨɬ-
ɤɨɣ ɡɚɩɚɫɨɜ ɛɥɨɤɚ ʋ2 (ɨɬɦ. +85 ɦ/+0 ɦ) ɫɥɨɟɜɨɣ ɫɢɫ-
ɬɟɦɨɣ ɪɚɡɪɚɛɨɬɤɢ ɫ ɤɨɦɛɚɣɧɨɜɨɣ ɜɵɟɦɤɨɣ ɢ ɬɜɟɪɞɟɸ-

ɳɟɣ ɡɚɤɥɚɞɤɨɣ. ɉɚɪɚɦɟɬɪɵ ɞɨɛɵɱɧɵɯ ɥɟɧɬ: ɜɵɫɨɬɚ -
5.0 ɦ, ɩɪɨɥɟɬ - 4,6 ɦ. ɉɨɪɹɞɨɤ ɨɬɪɚɛɨɬɤɢ ɫɥɨɟɜ - ɧɢɫ-
ɯɨɞɹɳɢɣ ɩɨɞ ɡɚɳɢɬɨɣ ɫɨɨɪɭɠɟɧɧɨɝɨ ɠɟɥɟɡɨɛɟɬɨɧ-
ɧɨɝɨ ɩɟɪɟɤɪɵɬɢɹ  (ɩɥɢɬɵ) ɬɨɥɳɢɧɨɣ 1,0 ɦ ɧɚ ɞɧɟ ɨɬ-
ɪɚɛɨɬɚɧɧɨɝɨ ɤɚɪɶɟɪɚ «ɂɧɬɟɪɧɚɰɢɨɧɚɥɶɧɵɣ». ȼ ɧɢɠ-
ɧɟɣ ɱɚɫɬɢ ɛɥɨɤɚ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ  ɨɬɫɬɪɨɢɬɶ ɩɪɟ-
ɞɨɯɪɚɧɢɬɟɥɶɧɵɣ ɰɟɥɢɤ ɧɚɞ ɤɪɨɜɥɟɣ ɜɨɞɨɧɨɫɧɨɝɨ
ɤɨɦɩɥɟɤɫɚ, ɦɨɳɧɨɫɬɶ ɤɨɬɨɪɨɝɨ ɫɥɟɞɭɟɬ ɨɛɨɫɧɨɜɚɬɶ
ɫ ɭɱɟɬɨɦ ɝɢɞɪɨɝɟɨɥɨɝɢɱɟɫɤɢɯ ɭɫɥɨɜɢɣ, ɜɥɢɹɧɢɹ ɧɚ
ɦɚɫɫɢɜ ɦɟɪɡɥɵɯ ɩɨɪɨɞ ɡɧɚɤɨɩɟɪɟɦɟɧɧɵɯ ɬɟɦɩɟɪɚ-
ɬɭɪ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɫɟɡɨɧɧɵɦ ɩɟɪɢɨɞɚɦ, ɢ ɜɟɥɢ-
ɱɢɧɵ ɜɵɫɨɬɵ ɡɨɧɵ ɪɚɡɭɩɥɨɬɧɟɧɢɹ (ɪɚɡɝɪɭɡɤɢ) ɩɨɪɨɞ.
ɉɪɢ ɷɬɨɦ ɫɥɟɞɭɟɬ ɨɛɨɫɧɨɜɚɬɶ ɢ ɜɵɫɨɬɭ ɩɪɨɫɬɪɚɧɫɬ-
ɜɚ ɛɟɡɨɩɚɫɧɨɝɨ ɜɟɞɟɧɢɹ ɝɨɪɧɵɯ ɪɚɛɨɬ ɜ ɢɧɬɟɪɜɚɥɟ
©ɨɫɧɨɜɚɧɢɟ ɠɟɥɟɡɨɛɟɬɨɧɧɨɣ ɩɥɢɬɵ ɧɚ ɞɧɟ ɤɚɪɶɟɪɚ -
ɤɪɨɜɥɹ ɩɪɟɞɨɯɪɚɧɢɬɟɥɶɧɨɝɨ ɰɟɥɢɤɚ».

ɋɯɟɦɚ ɪɚɫɱɟɬɚ ɜɟɥɢɱɢɧɵ ɡɨɧɵ ɪɚɡɭɩɥɨɬɧɟɧɢɹ
ɩɨɪɨɞ ɩɨɞ ɞɧɨɦ ɤɚɪɶɟɪɚ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫ.1.

Ⱦɥɹ ɭɫɬɚɧɨɜɥɟɧɢɹ ɜɟɥɢɱɢɧɵ ɜɵɫɨɬɵ ɡɨɧɵ ɪɚɡɭ-
ɩɥɨɬɧɟɧɢɹ ɩɨɪɨɞ (hxp) ɜɨɫɩɨɥɶɡɭɟɦɫɹ ɭɪɚɜɧɟɧɢɹɦɢ,

ɩɪɟɞɥɨɠɟɧɧɵɦɢ ȼȽɁɨɬɟɟɜɵɦ ɢ ɜ ɪɚɛɨɬɟ [1], ɧɨ ɜ ɢɡ-
ɦɟɧɟɧɧɨɦ ɜɢɞɟ ɢ ɫ ɨɛɨɡɧɚɱɟɧɢɹɦɢ, ɫɨɝɥɚɫɧɨ, ɪɢɫ.1:
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ɝɞɟ Hk - ɝɥɭɛɢɧɚ ɤɚɪɶɟɪɚ, ɦ; Ln,  Lɞɯ - ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ,
ɲɢɪɢɧɚ ɤɚɪɶɟɪɚ ɩɨ ɩɨɜɟɪɯɧɨɫɬɢ ɢ ɞɧɭ ɤɚɪɶɟɪɚ (ɯ - ɬɟ-
ɤɭɳɚɹ ɤɨɨɪɞɢɧɚɬɚ), ɦ; ɋ - ɨɬɧɨɲɟɧɢɟ ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ

ɢ ɜɟɪɬɢɤɚɥɶɧɨɣ ɤɨɦɩɨɧɟɧɬ ɧɚɩɪɹɠɟɧɢɣ;   - ɭɝɨɥ

ɜɧɭɬɪɟɧɧɟɝɨ ɬɪɟɧɢɹ ɩɨɪɨɞɵ ɩɨ ɩɥɨɳɚɞɤɚɦ ɫɤɨɥɶɠɟ-
ɧɢɹ ɬɪɟɳɢɧ, ɝɪɚɞ.

ȼ ɫɥɭɱɚɟ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɧɚɩɪɹɠɟɧɢɣ ɫɨɝɥɚɫɧɨ
ɝɢɩɨɬɟɡɵ ȽɟɣɦɚȾɢɧɧɢɤɚ [2], ɬɟ. ɋ=m - ɤɨɷɮɮɢɰɢɟɧɬ
ɛɨɤɨɜɨɝɨ ɪɚɫɩɨɪɚ, ɤɨɬɨɪɵɣ ɦɟɧɶɲɟ ɟɞɢɧɢɰɵ, ɬɚɤ ɤɚɤ
ɦɟɫɬɨɪɨɠɞɟɧɢɟ ɪɚɡɪɚɛɚɬɵɜɚɟɬɫɹ ɜ ɪɚɜɧɢɧɧɨɣ ɦɟɫɬ-
ɧɨɫɬɢ, ɮɨɪɦɭɥɭ (1) ɦɨɠɧɨ ɡɚɩɢɫɚɬɶ ɜ ɜɢɞɟ:
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Ɋɢɫ.1. ɋɯɟɦɚ ɪɚɫɱɟɬɚ ɜɟɥɢɱɢɧɵ ɡɨɧɵ
ɪɚɡɭɩɥɨɬɧɟɧɢɹ  ɩɨɪɨɞ

( ɤɨɧɬɭɪ ɤɚɪɶɟɪɚ, ɩɨɞɥɟɠɚɳɢɣ ɞɨɪɚɛɨɬɤɟ;
 ɩɪɟɞɟɥɶɧɵɣ ɤɨɧɬɭɪ ɤɚɪɶɟɪɚ;
 ɡɨɧɚ ɪɚɡɭɩɥɨɬɧɟɧɢɹ ɩɨɪɨɞ)

ȼɵɪɚɡɢɦ ɡɧɚɱɟɧɢɹ ɩɚɪɚɦɟɬɪɨɜ, ɜɯɨɞɹɳɢɯ ɜ ɮɢ-
ɝɭɪɧɭɸ ɫɤɨɛɤɭ, ɱɟɪɟɡ ɩɪɨɮɢɥɶ ɤɨɧɬɭɪɚ ɤɚɪɶɟɪɚ, ɨɩɪɟ-

ɞɟɥɹɟɦɵɣ ɭɝɥɚɦɢ ɧɚɤɥɨɧɚ ɛɨɪɬɨɜ ɤɚɪɶɟɪɚ 1=2= ɢ

ɫɬɪɟɦɹɳɢɯɫɹ ɤ ɭɝɥɭ ɩɨɝɚɲɟɧɢɹ ɛɨɪɬɚ ɤɚɪɶɟɪɚ . Ɍɨ-
ɝɞɚ ɩɨɫɥɟ ɧɟɫɥɨɠɧɵɯ ɩɪɟɨɛɪɚɡɨɜɚɧɢɣ ɩɨɥɭɱɢɦ ɮɨɪ-
ɦɭɥɭ, ɭɫɬɚɧɚɜɥɢɜɚɸɳɭɸ ɜɡɚɢɦɨɫɜɹɡɶ ɦɟɠɞɭ ɲɢɪɢɧɨɣ
ɡɨɧɵ ɪɚɡɭɩɥɨɬɧɟɧɢɹ ɩɨɪɨɞ, ɩɚɪɚɦɟɬɪɚɦɢ ɤɚɪɶɟɪɚ ɢ

ɩɪɨɮɢɥɟɦ ɟɝɨ ɤɨɧɬɭɪɚ ( - ɬɟɤɭɳɚɹ ɤɨɨɪɞɢɧɚɬɚ, ɝɪɚɞ):
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Ⱥɧɚɥɢɡɢɪɭɹ ɩɨɥɭɱɟɧɧɭɸ ɮɨɪɦɭɥɭ, ɦɨɠɧɨ ɫɞɟ-
ɥɚɬɶ ɜɵɜɨɞ, ɱɬɨ ɫ ɭɜɟɥɢɱɟɧɢɟɦ ɭɝɥɚ ɧɚɤɥɨɧɚ ɛɨɪɬɚ
ɤɚɪɶɟɪɚ, ɞɨ ɜɟɥɢɱɢɧɵ ɩɪɨɟɤɬɧɨɝɨ ɭɝɥɚ ɩɨɝɚɲɟɧɢɹ, ɡɨ-
ɧɚ ɜɥɢɹɧɢɹ ɤɚɪɶɟɪɚ ɧɚ ɧɢɠɟɥɟɠɚɳɢɣ ɦɚɫɫɢɜ ɝɨɪɧɵɯ
ɩɨɪɨɞ ɛɭɞɟɬ ɭɜɟɥɢɱɢɜɚɬɶɫɹ ɩɥɚɜɧɨ, ɩɨ ɡɚɤɨɧɭ 1/2-
ɫɬɟɩɟɧɢ. ɉɪɢ ɞɨɫɬɢɠɟɧɢɢ ɭɝɥɚ ɧɚɤɥɨɧɚ ɛɨɪɬɚ ɤɚɪɶɟɪɚ

  ɫɜɨɟɝɨ ɩɪɟɞɟɥɶɧɨɝɨ ɡɧɚɱɟɧɢɹ, ɬɟ. ɭɝɥɚ ɩɨɝɚɲɟɧɢɹ

, ɝɥɭɛɢɧɚ ɡɨɧɵ ɪɚɡɭɩɥɨɬɧɟɧɢɹ ɛɭɞɟɬ ɦɚɤɫɢɦɚɥɶɧɨɣ.
Ʉɨɝɞɚ ɭɝɨɥ ɧɚɤɥɨɧɚ ɨɞɧɨɝɨ ɛɨɪɬɚ ɤɚɪɶɟɪɚ ɧɟ ɪɚɜɟɧ
ɭɝɥɭ ɧɚɤɥɨɧɚ ɩɪɨɬɢɜɨɩɨɥɨɠɧɨɝɨ ɛɨɪɬɚ (ɢɡɡɚ ɨɩɟɪɟ-
ɠɟɧɢɹ ɝɨɪɧɵɯ ɪɚɛɨɬ ɧɚ ɨɞɧɨɦ ɛɨɪɬɭ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ
ɩɪɨɬɢɜɨɩɨɥɨɠɧɵɦ), ɬɟ. ɜɟɪɬɢɤɚɥɶɧɨɟ ɫɟɱɟɧɢɟ ɤɚɪɶɟ-

ɪɚ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɧɟɪɚɜɧɨɛɨɤɭɸ ɬɪɚɩɟɰɢɸ  

1, ɱɬɨ ɯɚɪɚɤɬɟɪɧɨ ɞɥɹ ɪɟɚɥɶɧɵɯ ɭɫɥɨɜɢɣ, ɭɪɚɜɧɟɧɢɟ
(3) ɦɨɠɧɨ ɡɚɩɢɫɚɬɶ ɜ ɜɢɞɟ:
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ɝɞɟ k - ɤɨɷɮɮɢɰɢɟɧɬ ɜɥɢɹɧɢɹ ɤɨɧɬɭɪɚ ɤɚɪɶɟɪɚ ɧɚ
ɦɚɫɫɢɜ ɝɨɪɧɵɯ ɩɨɪɨɞ, ɪɚɫɩɨɥɨɠɟɧɧɵɣ ɩɨɞ ɞɧɨɦ ɤɚɪɶ-
ɟɪɚ.

ɂɡ ɮɨɪɦɭɥɵ (4) ɜɢɞɧɨ, ɱɬɨ ɩɪɢ ɪɚɜɟɧɫɬɜɟ ɭɝɥɨɜ

ɧɚɤɥɨɧɚ ɛɨɪɬɨɜ ɤɚɪɶɟɪɚ =1  ɩɨɥɭɱɚɟɦ ɮɨɪɦɭɥɭ (3).
ɇɚ ɨɫɧɨɜɚɧɢɢ ɮɨɪɦɭɥɵ (3) ɛɵɥɢ ɩɨɫɬɪɨɟɧɵ ɝɪɚɮɢɤɢ
ɢɡɦɟɧɟɧɢɹ ɨɬɧɨɫɢɬɟɥɶɧɨɣ ɝɥɭɛɢɧɵ ɡɨɧɵ ɜɥɢɹɧɢɹ
ɤɚɪɶɟɪɚ (ɪɚɡɭɩɥɨɬɧɟɧɢɹ) ɧɚ ɦɚɫɫɢɜ ɝɨɪɧɵɯ ɩɨɪɨɞ,
ɪɚɫɩɨɥɨɠɟɧɧɵɣ ɩɨɞ ɟɝɨ ɞɧɨɦ, ɨɬ ɭɝɥɨɜ ɧɚɤɥɨɧɚ ɛɨɪ-
ɬɨɜ ɤɚɪɶɟɪɚ, ɨɞɢɧ ɢɡ ɤɨɬɨɪɵɯ ɪɚɜɟɧ ɩɪɨɟɤɬɧɨɦɭ ɭɝɥɭ
ɩɨɝɚɲɟɧɢɹ ɤɚɪɶɟɪɚ, ɢ ɪɚɡɥɢɱɧɵɯ ɤɨɷɮɮɢɰɢɟɧɬɨɜ ɛɨ-
ɤɨɜɨɝɨ ɪɚɫɩɨɪɚ. Ƚɪɚɮɢɤɢ ɩɨɫɬɪɨɟɧɵ ɞɥɹ ɭɫɥɨɜɢɣ ɪɚɡ-

ɪɚɛɨɬɤɢ ɬɪɭɛɤɢ «ɂɧɬɟɪɧɚɰɢɨɧɚɥɶɧɚɹ» (=55
0
, =1,

m=0,3, Lɞɇɤ=0,25, ɞɥɹ ɪɚɡɥɢɱɧɵɯ ɭɝɥɨɜ ɜɧɭɬɪɟɧɧɟɝɨ
ɬɪɟɧɢɹ ɩɨɪɨɞ   ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɬɟɦɩɟɪɚɬɭɪɵ).

Ɋɚɫɱɟɬɧɵɟ ɡɧɚɱɟɧɢɹ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥ.1.
ɉɨ ɧɢɦ ɩɨɫɬɪɨɟɧɵ ɝɪɚɮɢɤɢ ɢɡɦɟɧɟɧɢɹ ɨɬɧɨɫɢ-

ɬɟɥɶɧɨɣ ɝɥɭɛɢɧɵ ɡɨɧɵ ɜɥɢɹɧɢɹ ɤɚɪɶɟɪɚ ɧɚ ɩɨɞɤɚɪɶ-
ɟɪɧɵɣ ɦɚɫɫɢɜ ɝɨɪɧɵɯ ɩɨɪɨɞ (hp/Hk) ɨɬ ɭɝɥɨɜ ɧɚɤɥɨɧɚ

ɛɨɪɬɨɜ ɤɚɪɶɟɪɚ   ɫ ɭɱɟɬɨɦ ɬɟɦɩɟɪɚɬɭɪɵ ɤɢɦɛɟɪɥɢɬɚ
ɪɢɫ.2).

Ɍɚɛɥɢɰɚ 1

k
Hph /  ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ ɩɨ ɋ

0
:

-20
0

-10
0

0
0
 – (+10

0
)ʋʋ  ctg Lɞ / ɇɤ

 =20
0  =26

0  =23
0

1 35 1,43 0,3 1,0 0,80 0,90

2 40 1,19 0,3 1,38 1,12 1,24

3 45 1,0 0,3 1,72 1,40 1,55

4 50 0,84 0,3 1,98 1,62 1,78

5 55 0,7 0,3 2,19 1,80 1,98
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Ɋɢɫ.2. Ƚɪɚɮɢɤɢ ɢɡɦɟɧɟɧɢɹ ɨɬɧɨɫɢɬɟɥɶɧɨɣ ɝɥɭɛɢ-
ɧɵ ɡɨɧɵ ɜɥɢɹɧɢɹ ɤɚɪɶɟɪɚ (hp/Hk) ɧɚ ɦɚɫɫɢɜ ɩɨɪɨɞ,
ɪɚɫɩɨɥɨɠɟɧɧɵɣ ɩɨɞ ɟɝɨ ɞɧɨɦ, ɨɬ ɭɝɥɨɜ ɧɚɤɥɨɧɚ

ɛɨɪɬɨɜ ɤɚɪɶɟɪɚ   ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ:

1 – (-20 ɋ
0
,  =20

0
); 2 –  (-10 ɋ

0
,  =26

0
);

3 –  (0
0
 – (+10

0
ɋ

0
,  =20

0
)

ɂɡ ɝɪɚɮɢɤɨɜ ɜɢɞɧɨ, ɱɬɨ ɫ ɭɜɟɥɢɱɟɧɢɟɦ ɭɝɥɚ ɧɚ-
ɤɥɨɧɚ ɛɨɪɬɚ ɤɚɪɶɟɪɚ ɜ 1,5 ɪɚɡɚ ɡɨɧɚ ɜɥɢɹɧɢɹ ɤɚɪɶɟɪɚ
ɪɚɡɭɩɥɨɬɧɟɧɢɹ) ɧɚ ɦɚɫɫɢɜ, ɪɚɫɩɨɥɨɠɟɧɧɵɣ ɩɨɞ ɞɧɨɦ
ɤɚɪɶɟɪɚ, ɜɨɡɪɚɫɬɚɟɬ ɧɚ 54%, ɚ ɫ ɩɨɧɢɠɟɧɢɟɦ ɬɟɦɩɟ-
ɪɚɬɭɪɵ ɫ 0

0
ɋ ɞɨ -20

0
ɋ, ɤɨɬɨɪɚɹ ɜɥɢɹɟɬ ɧɚ ɭɝɨɥ  ɜɧɭɬ-

ɪɟɧɧɟɝɨ ɬɪɟɧɢɹ ɦɟɪɡɥɵɯ ɩɨɪɨɞ, ɡɧɚɱɟɧɢɟ ɡɨɧɵ ɜɥɢɹ-
ɧɢɹ ɤɚɪɶɟɪɚ ɭɜɟɥɢɱɢɜɚɟɬɫɹ ɧɚ 10%. ɗɬɨ ɝɨɜɨɪɢɬ ɨ
ɬɨɦ, ɱɬɨ ɫ ɩɨɧɢɠɟɧɢɟɦ ɬɟɦɩɟɪɚɬɭɪɵ ɩɪɨɱɧɨɫɬɧɵɟ
ɫɜɨɣɫɬɜɚ ɩɨɪɨɞ ɢɡɦɟɧɹɸɬɫɹ ɢɡɡɚ ɡɚɦɟɪɡɚɧɢɹ ɜɨɞɵ ɜ
ɩɨɪɚɯ ɢ ɬɪɟɳɢɧɚɯ ɩɨɪɨɞɵ, ɱɬɨ ɜ ɡɢɦɧɢɣ ɫɟɡɨɧ ɭɜɟɥɢ-
ɱɢɜɚɟɬ ɡɨɧɭ ɜɥɢɹɧɢɹ ɤɚɪɶɟɪɚ (ɪɚɡɭɩɥɨɬɧɟɧɢɹ) ɧɚ
ɦɟɪɡɥɵɣ ɦɚɫɫɢɜ.

ɉɪɢɱɟɦ ɫɥɟɞɭɟɬ ɡɚɦɟɬɢɬɶ, ɱɬɨ ɬɟɦɩɟɪɚɬɭɪɵ ɛɵ-
ɥɢ ɜɵɛɪɚɧɵ ɫ ɭɱɟɬɨɦ ɧɚɢɦɟɧɶɲɟɣ ɨɬɧɨɫɢɬɟɥɶɧɨɣ
ɩɪɨɱɧɨɫɬɢ ɤɢɦɛɟɪɥɢɬɚ ɩɨ ɥɚɛɨɪɚɬɨɪɧɵɦ ɢɫɫɥɟɞɨɜɚ-
ɧɢɹɦ ɧɚ ɨɛɪɚɡɰɚɯ. ɋɥɟɞɭɟɬ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɜ ɫɜɹɡɢ ɫ
ɪɚɡɜɢɬɢɟɦ ɞɟɮɨɪɦɚɰɢɨɧɧɵɯ ɩɪɨɰɟɫɫɨɜ, ɩɪɨɢɫɯɨɞɹ-
ɳɢɯ ɧɚ ɞɧɟ ɢ ɜ ɛɨɪɬɚɯ ɤɚɪɶɟɪɚ ɩɪɢ ɜɵɟɦɤɟ ɝɨɪɧɨɣ
ɦɚɫɫɵ, ɩɨɞ ɞɧɨɦ ɤɚɪɶɟɪɚ ɜ ɡɨɧɟ ɪɚɡɭɩɥɨɬɧɟɧɢɹ, ɜɟ-
ɥɢɱɢɧɭ ɤɨɬɨɪɨɣ ɦɨɠɧɨ ɨɩɪɟɞɟɥɢɬɶ ɩɨ ɮɨɪɦɭɥɟ (4),
ɫɭɳɟɫɬɜɭɟɬ ɡɨɧɚ ɪɚɡɝɪɭɡɤɢ, ɚ ɜ ɤɪɚɟɜɵɯ ɱɚɫɬɹɯ ɞɧɚ
ɤɚɪɶɟɪɚ – ɡɨɧɚ ɤɨɧɰɟɧɬɪɚɰɢɹ ɧɚɩɪɹɠɟɧɢɣ (ɫɠɚɬɢɹ).

ɇɚ ɷɬɨ ɭɤɚɡɵɜɚɸɬ ɬɚɤ ɠɟ ɞɚɧɧɵɟ, ɩɪɢɜɟɞɟɧɧɵɟ ɜ ɪɚ-
ɛɨɬɚɯ ɩɨ ɱɢɫɥɟɧɧɨɦɭ ɦɨɞɟɥɢɪɨɜɚɧɢɸ [3] ɢ ɪɚɫɫɦɚɬ-
ɪɢɜɚɸɳɢɟ ɞɨɪɚɛɨɬɤɭ ɡɚɩɚɫɨɜ ɪɭɞɵ ɩɨɞ ɞɧɨɦ ɤɚɪɶɟɪɚ.

ȼɵɜɨɞɵ

1. ɉɨɞ ɜɨɡɞɟɣɫɬɜɢɟɦ ɩɨɞɡɟɦɧɵɯ ɝɨɪɧɵɯ ɪɚɛɨɬ,
ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɝɨ ɧɚɩɨɪɚ ɜɨɞɨɩɨɪɨɞɧɨɣ ɬɨɥɳɢ, ɪɚɫ-
ɩɨɥɨɠɟɧɧɨɣ ɧɚ ɞɧɟ ɤɚɪɶɟɪɚ, ɫɨɛɫɬɜɟɧɧɨɣ ɫɢɥɵ ɬɹɠɟ-
ɫɬɢ ɩɨɪɨɞ, ɫɥɚɝɚɸɳɢɯ ɩɨɞɤɚɪɶɟɪɧɵɣ ɫɥɨɣ, ɚ ɬɚɤɠɟ
ɞɪɭɝɢɯ ɝɟɨɥɨɝɢɱɟɫɤɢɯ, ɬɟɦɩɟɪɚɬɭɪɧɵɯ ɜɨɡɞɟɣɫɬɜɢɣ ɢ
ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɮɚɤɬɨɪɨɜ ɫɥɨɣ, ɪɚɡɞɟɥɹɸɳɢɣ ɨɬ-
ɤɪɵɬɵɟ ɢ ɩɨɞɡɟɦɧɵɟ ɝɨɪɧɵɟ ɪɚɛɨɬɵ, ɛɭɞɟɬ ɢɡɝɢɛɚɬɶ-
ɫɹ ɢ ɜ ɧɟɦ ɦɨɝɭɬ ɩɨɹɜɢɬɶɫɹ ɫɟɤɭɳɢɟ ɬɪɟɳɢɧɵ, ɧɚɪɭ-
ɲɚɸɳɢɟ ɟɝɨ ɰɟɥɨɫɬɧɨɫɬɶ.

2. ɇɚ ɨɫɧɨɜɚɧɢɢ ɚɧɚɥɢɬɢɱɟɫɤɢɯ ɢɫɫɥɟɞɨɜɚɧɢɣ
ɜɵɹɜɥɟɧɨ, ɱɬɨ ɫ ɭɜɟɥɢɱɟɧɢɟɦ ɭɝɥɚ ɧɚɤɥɨɧɚ ɛɨɪɬɚ
ɤɚɪɶɟɪɚ ɜ 1,5 ɪɚɡɚ ɡɨɧɚ ɜɥɢɹɧɢɹ ɤɚɪɶɟɪɚ (ɪɚɡɭɩɥɨɬ-
ɧɟɧɢɹ) ɧɚ ɦɚɫɫɢɜ, ɪɚɫɩɨɥɨɠɟɧɧɵɣ ɩɨɞ ɞɧɨɦ ɤɚɪɶɟɪɚ,
ɜɨɡɪɚɫɬɚɟɬ ɧɚ 54%, ɚ ɫ ɩɨɧɢɠɟɧɢɟɦ ɬɟɦɩɟɪɚɬɭɪɵ ɫ
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ɋ, ɤɨɬɨɪɚɹ ɜɥɢɹɟɬ ɧɚ ɭɝɨɥ  ɜɧɭɬɪɟɧɧɟɝɨ

ɬɪɟɧɢɹ ɦɟɪɡɥɵɯ ɩɨɪɨɞ, ɡɧɚɱɟɧɢɟ ɡɨɧɵ ɜɥɢɹɧɢɹ ɤɚɪɶ-
ɟɪɚ ɭɜɟɥɢɱɢɜɚɟɬɫɹ ɧɚ 10%. ɗɬɨ ɝɨɜɨɪɢɬ ɨ ɬɨɦ, ɱɬɨ ɫ
ɩɨɧɢɠɟɧɢɟɦ ɬɟɦɩɟɪɚɬɭɪɵ ɩɪɨɱɧɨɫɬɧɵɟ ɫɜɨɣɫɬɜɚ ɩɨ-
ɪɨɞ ɢɡɦɟɧɹɸɬɫɹ ɢɡɡɚ ɡɚɦɟɪɡɚɧɢɹ ɜɨɞɵ ɜ ɩɨɪɚɯ ɢ
ɬɪɟɳɢɧɚɯ ɩɨɪɨɞɵ ɢ ɨɛɪɚɡɨɜɚɧɢɹ ɜ ɧɢɯ ɥɶɞɚ, ɱɬɨ ɜ
ɡɢɦɧɢɣ ɫɟɡɨɧ ɭɜɟɥɢɱɢɜɚɟɬ ɡɨɧɭ ɜɥɢɹɧɢɹ ɤɚɪɶɟɪɚ (ɪɚ-
ɡɭɩɥɨɬɧɟɧɢɹ) ɧɚ ɦɟɪɡɥɵɣ ɦɚɫɫɢɜ ɝɨɪɧɵɯ ɩɨɪɨɞ

3. ȼ ɫɜɹɡɢ ɫ ɪɚɡɜɢɬɢɟɦ ɞɟɮɨɪɦɚɰɢɨɧɧɵɯ ɩɪɨ-
ɰɟɫɫɨɜ, ɩɪɨɢɫɯɨɞɹɳɢɯ ɧɚ ɞɧɟ ɢ ɜ ɛɨɪɬɚɯ ɤɚɪɶɟɪɚ ɩɪɢ
ɜɵɟɦɤɟ ɝɨɪɧɨɣ ɦɚɫɫɵ, ɩɨɞ ɞɧɨɦ ɤɚɪɶɟɪɚ ɜ ɡɨɧɟ ɪɚɡɭ-
ɩɥɨɬɧɟɧɢɹ, ɜɟɥɢɱɢɧɭ ɤɨɬɨɪɨɣ ɦɨɠɧɨ ɨɩɪɟɞɟɥɢɬɶ ɩɨ
ɮɨɪɦɭɥɟ (4), ɫɭɳɟɫɬɜɭɟɬ ɡɨɧɚ ɪɚɡɝɪɭɡɤɢ, ɚ ɜ ɤɪɚɟɜɵɯ
ɱɚɫɬɹɯ ɞɧɚ ɤɚɪɶɟɪɚ – ɡɨɧɚ ɤɨɧɰɟɧɬɪɚɰɢɹ ɧɚɩɪɹɠɟɧɢɣ
ɫɠɚɬɢɹ).
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Ɋɚɫɫɦɨɬɪɟɧɵ ɝɟɨɞɢɧɚɦɢɱɟɫɤɢɟ ɩɪɨɰɟɫɫɵ ɩɪɢ ɨɬɪɚɛɨɬɤɟ Ɍɚɥɧɚɯɫɤɨɝɨ ɢ Ɉɤɬɹɛɪɶɫɤɨɝɨ ɦɟɫɬɨɪɨɠɞɟɧɢɣ ɫɥɨɠɧɨɝɨ ɝɟɨɥɨɝɢɱɟ-
ɫɤɨɝɨ ɫɬɪɨɟɧɢɹ. ɉɪɢɜɟɞɟɧɵ ɪɟɡɭɥɶɬɚɬɵ ɩɪɨɝɧɨɡɧɨɣ ɨɰɟɧɤɢ ɫɟɣɫɦɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ, ɜɵɞɟɥɹɸɳɟɣɫɹ ɧɚ ɤɨɧɬɚɤɬɧɨɣ ɩɨɜɟɪɯɧɨ-
ɫɬɢ ɫɦɟɫɬɢɬɟɥɹ ɬɟɤɬɨɧɢɱɟɫɤɢɯ ɧɚɪɭɲɟɧɢɣ I ɢ II ɬɢɩɨɜ ɩɪɢ ɩɨɞɯɨɞɟ ɨɱɢɫɬɧɵɯ ɪɚɛɨɬ ɤ ɧɢɦ.
ɄɅɘɑȿȼɕȿ ɋɅɈȼȺ: ɬɟɤɬɨɧɢɱɟɫɤɨɟ ɧɚɪɭɲɟɧɢɟ; ɭɞɚɪɨɨɩɚɫɧɨɫɬɶ; ɫɟɣɫɦɢɱɟɫɤɚɹ ɷɧɟɪɝɢɹ; ɩɪɨɝɧɨɡ.

N.I.Kosukhin, A.N.Shabarov, D.V.Sidorov

ASSESSMENT INTENSE DEFORMED AND BUMP HAZARD CONDITION OF THE MASSIF OF

ROCKS WHEN DEVELOPING TALNAKH AND OCTYABRSKY DEPOSITS IN ZONES OF

INFLUENCE OF LARGE AND AMPLITUDE TECTONIC DISTURBANCE

Geodynamic processes are considered in the process of developing Talnakh and Oktyabrsky deposits of complex geological struc-
ture. The results of the prospective assessment of the seismic energy realased at the contact surface faulting fault plane of types I
and II in the treatment approach works for them.
KEY WORDS: tectonic disturbance; bump hazard; seismic energy; outlook.

Ɍɚɥɧɚɯɫɤɨɟ ɢ Ɉɤɬɹɛɪɶɫɤɨɟ ɦɟɫɬɨɪɨɠɞɟɧɢɹ ɜɦɟ-
ɳɚɸɬ ɨɤɨɥɨ 90% ɡɚɩɚɫɨɜ ɪɭɞ ɇɨɪɢɥɶɫɤɨɝɨ ɪɚɣɨɧɚ,
ɱɬɨ ɫɨɫɬɚɜɥɹɟɬ ɩɪɢɦɟɪɧɨ 35% ɪɚɡɜɟɞɚɧɧɵɯ ɦɢɪɨɜɵɯ
ɡɚɩɚɫɨɜ ɧɢɤɟɥɹ, ɩɨɱɬɢ 10% ɦɟɞɢ, ɨɤɨɥɨ 15% ɤɨɛɚɥɶɬɚ
ɢ ɛɨɥɟɟ 40% ɦɢɪɨɜɵɯ ɡɚɩɚɫɨɜ ɩɥɚɬɢɧɨɢɞɨɜ [1]. ɋɬɪɚ-
ɬɟɝɢɟɣ ɪɚɡɜɢɬɢɹ ɈȺɈ «ȽɆɄ «ɇɨɪɢɥɶɫɤɢɣ ɇɢɤɟɥɶ»
ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ ɦɨɞɟɪɧɢɡɚɰɢɹ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ
ɤɨɦɩɥɟɤɫɚ ɫ ɰɟɥɶɸ ɭɜɟɥɢɱɟɧɢɹ ɞɨɛɵɱɢ ɦɟɞɧɨ-
ɧɢɤɟɥɟɜɨɣ ɪɭɞɵ ɞɨ 2020 ɝ. [8]. ȼ ɬɨɠɟ ɜɪɟɦɹ ɢɧɬɟɧ-
ɫɢɜɧɚɹ ɪɚɡɪɚɛɨɬɤɚ ɦɟɫɬɨɪɨɠɞɟɧɢɣ ɈȺɈ «ȽɆɄ «ɇɨ-
ɪɢɥɶɫɤɢɣ ɇɢɤɟɥɶ» ɬɪɟɛɭɟɬ ɜɨɜɥɟɱɟɧɢɹ ɜ ɨɬɪɚɛɨɬɤɭ
ɡɚɩɚɫɨɜ ɪɭɞɵ ɧɚ ɛɨɥɶɲɢɯ ɝɥɭɛɢɧɚɯ ɜ ɭɫɥɨɜɢɹɯ ɞɢɧɚ-
ɦɢɱɟɫɤɨɝɨ ɩɪɨɹɜɥɟɧɢɹ ɝɨɪɧɨɝɨ ɞɚɜɥɟɧɢɹ. ɉɪɢ ɷɬɨɦ
ɨɞɧɨɣ ɢɡ ɝɥɚɜɧɵɯ ɩɪɢɱɢɧ ɮɨɪɦɢɪɨɜɚɧɢɹ ɭɞɚɪɨɨɩɚɫ-
ɧɨɫɬɢ ɩɪɢ ɜɟɞɟɧɢɢ ɝɨɪɧɵɯ ɪɚɛɨɬ, ɤɚɤ ɨɬɦɟɱɚɟɬɫɹ ɜ
ɪɚɛɨɬɟ [9], ɹɜɥɹɟɬɫɹ ɛɥɨɱɧɨɟ ɫɬɪɨɟɧɢɟ ɦɚɫɫɢɜɚ ɝɨɪ-
ɧɵɯ ɩɨɪɨɞ. ɉɨɷɬɨɦɭ ɢɡɭɱɟɧɢɟ ɝɟɨɞɢɧɚɦɢɱɟɫɤɢɯ ɩɪɨ-
ɰɟɫɫɨɜ, ɩɪɨɢɫɯɨɞɹɳɢɯ ɜ ɪɭɞɧɨɦ ɦɚɫɫɢɜɟ ɜ ɡɨɧɚɯ
ɜɥɢɹɧɢɹ ɬɟɤɬɨɧɢɱɟɫɤɢɯ ɧɚɪɭɲɟɧɢɣ ɹɜɥɹɟɬɫɹ ɞɥɹ ɈȺɈ
©ȽɆɄ  «ɇɨɪɢɥɶɫɤɢɣ ɇɢɤɟɥɶ» ɜɟɫɶɦɚ ɚɤɬɭɚɥɶɧɵɦ.

ɉɪɨɱɧɵɟ ɢ ɯɪɭɩɤɢɟ ɪɭɞɵ Ɍɚɥɧɚɯɫɤɨɝɨ ɢ Ɉɤ-
ɬɹɛɪɶɫɤɨɝɨ ɦɟɫɬɨɪɨɠɞɟɧɢɣ ɫɤɥɨɧɧɵ ɤ ɝɨɪɧɵɦ ɭɞɚɪɚɦ,
ɱɬɨ ɩɪɢ ɨɩɪɟɞɟɥɟɧɧɵɯ ɫɨɱɟɬɚɧɢɹɯ ɝɨɪɧɨ-
ɝɟɨɥɨɝɢɱɟɫɤɢɯ ɢ ɝɨɪɧɨɬɟɯɧɢɱɟɫɤɢɯ ɭɫɥɨɜɢɣ ɩɪɢɜɨɞɢɬ
ɤ ɪɚɡɪɭɲɟɧɢɹɦ ɝɨɪɧɵɯ ɜɵɪɚɛɨɬɨɤ ɢ ɷɥɟɦɟɧɬɨɜ ɝɨɪɧɵɯ
ɤɨɧɫɬɪɭɤɰɢɣ. Ɇɚɫɫɢɜ ɝɨɪɧɵɯ ɩɨɪɨɞ ɨɬɥɢɱɚɟɬɫɹ ɪɚɡɜɢ-
ɬɨɣ ɬɟɤɬɨɧɢɱɟɫɤɨɣ ɧɚɪɭɲɟɧɧɨɫɬɶɸ, ɭɱɚɫɬɜɭɸɳɟɣ ɜ
ɮɨɪɦɢɪɨɜɚɧɢɢ ɬɟɤɬɨɧɢɱɟɫɤɢ ɧɚɩɪɹɠɟɧɧɵɯ ɡɨɧ ɢ ɹɜ-
ɥɹɸɳɟɣɫɹ ɨɫɧɨɜɧɨɣ ɩɪɢɱɢɧɨɣ ɝɨɪɧɵɯ ɭɞɚɪɨɜ ɩɪɢ ɜɟ-
ɞɟɧɢɢ ɝɨɪɧɵɯ ɪɚɛɨɬ [2], [4]. Ɍɟɤɬɨɧɢɱɟɫɤɨɟ ɫɬɪɨɟɧɢɟ
ɪɚɣɨɧɚ ɫɨɫɬɚɜɥɹɸɬ ɤɪɭɩɧɵɟ ɫɛɪɨɫɵ ɢ ɜɡɛɪɨɫɵ: ɝɥɚɜ-
ɧɵɣ ɲɨɜ ɇɨɪɢɥɶɫɤɨɏɚɪɚɟɥɚɯɫɤɨɝɨ ɪɚɡɥɨɦɚ, ɫɢɫɬɟɦɚ
Ɂɚɩɚɞɧɵɯ ɫɛɪɨɫɨɜ, Ƚɨɪɧɵɣ ɫɛɪɨɫ, Ȼɨɥɶɲɨɣ Ƚɨɪɫɬ,
ɐɟɧɬɪɚɥɶɧɵɣ ɝɪɚɛɟɧ ɢ ɬɞ. ɉɨ ɦɨɪɮɨɥɨɝɢɢ ɬɟɤɬɨɧɢ-
ɱɟɫɤɨɝɨ ɲɜɚ ɦɨɠɧɨ ɜɵɞɟɥɢɬɶ ɱɟɬɵɪɟ ɜɢɞɚ ɧɚɪɭɲɟ-
ɧɢɣ: ɫɝɥɚɠɟɧɧɚɹ ɩɥɨɫɤɨɫɬɶ, ɩɨ ɤɨɬɨɪɨɣ ɤɪɵɥɶɹ ɧɚɪɭ-

ɲɟɧɢɹ ɩɥɨɬɧɨ ɫɨɦɤɧɭɬɵ, ɡɨɧɚ ɞɪɨɛɥɟɧɢɹ, ɡɚɩɨɥɧɟɧ-
ɧɚɹ ɫɰɟɦɟɧɬɢɪɨɜɚɧɧɵɦɢ ɩɪɨɞɭɤɬɚɦɢ, ɡɨɧɚ ɞɪɨɛɥɟ-
ɧɢɹ, ɡɚɩɨɥɧɟɧɧɚɹ ɪɵɯɥɵɦɢ ɩɪɨɞɭɤɬɚɦɢ, ɫɟɪɢɹ  ɩɚ-
ɪɚɥɥɟɥɶɧɵɯ ɫɛɥɢɠɟɧɧɵɯ ɩɥɨɫɤɨɫɬɟɣ,  ɩɨ ɤɚɠɞɨɣ ɢɡ
ɤɨɬɨɪɵɯ ɚɦɩɥɢɬɭɞɚ ɧɟɜɟɥɢɤɚ, ɧɨ ɜ ɫɭɦɦɟ ɨɧɚ ɦɨɠɟɬ
ɞɨɫɬɢɝɚɬɶ ɡɧɚɱɢɬɟɥɶɧɨɣ ɜɟɥɢɱɢɧɵ. ȼɦɟɫɬɟ ɫ ɬɟɦ ɧɚɢ-
ɛɨɥɟɟ ɲɢɪɨɤɨɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɟ, ɫɨɝɥɚɫɧɨ ɢɫɫɥɟɞɨ-
ɜɚɧɢɹɦ, ɩɪɨɜɟɞɟɧɧɵɦ ɜ ɪɚɛɨɬɟ [4], ɢɦɟɸɬ ɬɟɤɬɨɧɢɱɟ-
ɫɤɢɟ ɧɚɪɭɲɟɧɢɹ I ɢ II ɬɢɩɚ. Ⱦɥɹ ɩɟɪɜɨɝɨ ɬɢɩɚ ɜ ɤɪɵɥɶ-
ɹɯ ɭ ɬɟɤɬɨɧɢɱɟɫɤɨɝɨ ɲɜɚ ɮɨɪɦɢɪɭɟɬɫɹ ɡɨɧɚ ɦɚɤɫɢ-
ɦɚɥɶɧɵɯ ɧɚɩɪɹɠɟɧɢɣ, ɹɜɥɹɸɳɢɯɫɹ ɨɩɚɫɧɵɦɢ ɢ ɯɚ-
ɪɚɤɬɟɪɢɡɭɸɳɢɯɫɹ ɩɨɹɜɥɟɧɢɟɦ ɜɢɞɢɦɵɯ ɩɪɢɡɧɚɤɨɜ
ɞɢɧɚɦɢɱɟɫɤɨɝɨ ɩɪɨɹɜɥɟɧɢɹ ɝɨɪɧɨɝɨ ɞɚɜɥɟɧɢɹ, ɤɨɬɨ-
ɪɵɟ ɩɨɫɬɟɩɟɧɧɨ ɫɧɢɠɚɸɬɫɹ ɩɨ ɦɟɪɟ ɭɞɚɥɟɧɢɹ ɨɬ ɧɟɝɨ.
Ⱦɥɹ ɬɟɤɬɨɧɢɱɟɫɤɢɯ ɧɚɪɭɲɟɧɢɣ II ɬɢɩɚ ɯɚɪɚɤɬɟɪɧɨ ɧɚ-
ɥɢɱɢɟ ɡɨɧ ɞɪɨɛɥɟɧɢɹ. ȼɢɞɢɦɵɟ ɩɪɢɡɧɚɤɢ ɝɨɪɧɨɝɨ
ɞɚɜɥɟɧɢɹ ɨɬɫɭɬɫɬɜɭɸɬ. ȼɦɟɫɬɟ ɫ ɬɟɦ ɜɨɡɦɨɠɧɨ ɜɵɹɜ-
ɥɟɧɢɟ ɩɨɜɵɲɟɧɧɨɣ ɤɚɬɟɝɨɪɢɢ ɭɞɚɪɨɨɩɚɫɧɨɫɬɢ ɩɪɢ
ɜɟɞɟɧɢɢ ɝɨɪɧɵɯ ɪɚɛɨɬ ɩɪɢ ɩɨɞɯɨɞɟ ɤ ɧɢɦ [9].

Ɉɞɧɢɦ ɢɡ ɝɥɚɜɧɵɯ ɮɚɤɬɨɪɨɜ ɮɨɪɦɢɪɨɜɚɧɢɹ
ɭɞɚɪɨɨɩɚɫɧɨɫɬɢ ɜ ɡɨɧɚɯ ɜɥɢɹɧɢɹ ɬɟɤɬɨɧɢɱɟɫɤɢɯ ɧɚ-
ɪɭɲɟɧɢɹ ɹɜɥɹɟɬɫɹ ɚɦɩɥɢɬɭɞɚ ɫɦɟɳɟɧɢɹ ɤɪɵɥɶɟɜ ɧɚ-
ɪɭɲɟɧɢɹ [3]. ɗɬɨ ɫɜɹɡɚɧɨ ɫ ɬɟɦ, ɱɬɨ ɩɪɢ ɜɟɞɟɧɢɢ ɨɱɢ-
ɫɬɧɵɯ ɪɚɛɨɬ ɜ ɦɚɫɫɢɜɟ, ɨɫɥɨɠɧɟɧɧɨɦ ɤɪɭɩɧɨ-
ɚɦɩɥɢɬɭɞɧɵɦ ɬɟɤɬɨɧɢɱɟɫɤɢɦ ɧɚɪɭɲɟɧɢɟɦ ɢɦɟɟɬɫɹ
ɝɨɪɚɡɞɨ ɛɨɥɶɲɚɹ ɜɨɡɦɨɠɧɨɫɬɶ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɦɟɥɤɨ-
ɚɦɩɥɢɬɭɞɧɵɦɢ ɧɚɪɭɲɟɧɢɹɦɢ ɞɥɹ ɪɟɚɥɢɡɚɰɢɢ ɷɧɟɪɝɢɢ
ɭɩɪɭɝɨɝɨ ɞɟɮɨɪɦɢɪɨɜɚɧɢɹ ɝɨɪɧɵɯ ɩɨɪɨɞ ɜ ɜɢɞɟ ɩɨɞ-
ɜɢɠɟɤ ɩɨ ɩɥɨɫɤɨɫɬɹɦ ɛɥɨɤɨɜ ɫ ɜɵɞɟɥɟɧɢɟɦ ɡɧɚɱɢ-
ɬɟɥɶɧɨɝɨ ɤɨɥɢɱɟɫɬɜɚ ɫɟɣɫɦɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ ɜ ɮɨɪɦɟ
ɦɨɳɧɵɯ ɝɨɪɧɨɬɟɤɬɨɧɢɱɟɫɤɢɯ ɭɞɚɪɨɜ [3]. ɉɨɫɤɨɥɶɤɭ
ɜɨɩɪɨɫɵ ɨɰɟɧɤɢ ɧɚɩɪɹɠɟɧɧɨɝɨ ɫɨɫɬɨɹɧɢɹ ɪɭɞɧɨɝɨ
ɦɚɫɫɢɜɚ ɩɪɢ ɜɟɞɟɧɢɢ ɝɨɪɧɵɯ ɪɚɛɨɬ ɜ ɡɨɧɚɯ ɦɟɥɤɨ-
ɚɦɩɥɢɬɭɞɧɵɯ ɬɟɤɬɨɧɢɱɟɫɤɢɯ ɧɚɪɭɲɟɧɢɣ ɛɵɥɢ ɞɨɫɬɚ-
ɬɨɱɧɨ ɩɨɞɪɨɛɧɨ ɨɫɜɟɳɟɧɵ ɜ ɪɚɛɨɬɟ [2], ɬɨ ɩɪɟɞɦɟɬɨɦ
ɧɚɫɬɨɹɳɟɣ ɪɚɛɨɬɵ ɹɜɥɹɟɬɫɹ ɢɫɫɥɟɞɨɜɚɧɢɟ ɡɚɤɨɧɨ-
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ɦɟɪɧɨɫɬɟɣ ɢɡɦɟɧɟɧɢɹ ɧɚɩɪɹɠɟɧɧɨ-
ɞɟɮɨɪɦɢɪɨɜɚɧɧɨɝɨ ɫɨɫɬɨɹɧɢɹ ɢ ɭɫɬɨɣɱɢɜɨɫɬɢ ɝɨɪɧɵɯ
ɩɨɪɨɞ ɜ ɨɤɪɟɫɬɧɨɫɬɢ ɫɦɟɫɬɢɬɟɥɟɣ ɤɪɭɩɧɨ-
ɚɦɩɥɢɬɭɞɧɵɯ ɬɟɤɬɨɧɢɱɟɫɤɢɯ ɧɚɪɭɲɟɧɢɣ.

Ⱦɥɹ ɪɟɲɟɧɢɹ ɡɚɞɚɱɢ ɛɵɥ ɜɵɩɨɥɧɟɧ ɱɢɫɥɟɧɧɵɣ
ɷɤɫɩɟɪɢɦɟɧɬ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɝɨ
ɩɪɨɝɪɚɦɦɧɨɝɨ ɤɨɦɩɥɟɤɫɚ «PRESS 3D URAL» [10].
Ɍɟɤɬɨɧɢɱɟɫɤɨɟ ɧɚɪɭɲɟɧɢɟ ɦɨɞɟɥɢɪɨɜɚɥɨɫɶ ɫɛɪɨɫɨɦ ɫ

ɚɡɢɦɭɬɨɦ ɩɪɨɫɬɢɪɚɧɢɹ ɫɦɟɫɬɢɬɟɥɹ ȺɁɬɧ=90  ɢ ɭɝɥɨɦ
ɩɚɞɟɧɢɹ ɫɦɟɫɬɢɬɟɥɹ ɬɧ=60. Ⱥɦɩɥɢɬɭɞɚ ɬɟɤɬɨɧɢɱɟ-
ɫɤɨɝɨ ɧɚɪɭɲɟɧɢɹ ɩɪɢɧɢɦɚɥɚɫɶ ɪɚɜɧɨɣ Aɬɧ=50,0 ɦ. ɍɝ-
ɥɵ ɜɧɭɬɪɟɧɧɟɝɨ ɬɪɟɧɢɹ ɩɨɪɨɞ ɲɜɚ ɧɚɪɭɲɟɧɢɹ ɩɪɢɧɢ-

ɦɚɥɢɫɶ ɜ ɞɢɚɩɚɡɨɧɟ Ɍɇ[4,0-20,0]. Ɏɢɡɢɤɨ-
ɦɟɯɚɧɢɱɟɫɤɢɟ ɫɜɨɣɫɬɜɚ ɪɭɞ ɢ ɩɨɪɨɞ: ɦɨɞɭɥɶ ɭɩɪɭɝɨ-

ɫɬɢ ɪɭɞɵ 5,310
4
 Ɇɉɚ (ȿɪ=5,310

4
 Ɇɉɚ), ɦɨɞɭɥɶ ɭɩɪɭɝɨ-

ɫɬɢ ɜɦɟɳɚɸɳɢɯ ɩɨɪɨɞ 8,210
4
 Ɇɉɚ (ȿɩ=8,210

4
 Ɇɉɚ),

ɤɨɷɮɮɢɰɢɟɧɬ ɉɭɚɫɫɨɧɚ ɜɦɟɳɚɸɳɢɯ ɩɨɪɨɞ 0,25

(ɪ=0,25). Ɇɨɳɧɨɫɬɶ ɪɭɞɧɨɝɨ ɬɟɥɚ ɫɨɝɥɚɫɧɨ ɞɚɧɧɵɦ
ɝɟɨɥɨɝɢɱɟɫɤɢɯ ɪɚɡɪɟɡɨɜ ɩɪɢɧɢɦɚɥɚɫɶ ɜ ɫɪɟɞɧɟɦ

25,0 ɦ (mp25,0 ɦ). Ƚɥɭɛɢɧɚ ɪɚɛɨɬ 1300,0 ɦ (ɨɬ ɡɟɦɧɨɣ
ɩɨɜɟɪɯɧɨɫɬɢ ɞɨ ɩɨɱɜɵ ɪɭɞɧɨɝɨ ɬɟɥɚ). ȼɟɥɢɱɢɧɚ ɨɱɢ-
ɫɬɧɨɝɨ ɩɪɨɫɬɪɚɧɫɬɜɚ ɩɪɢɧɢɦɚɥɚɫɶ ɪɚɜɧɨɣ a=50,0 ɦ.
Ɋɚɫɱɟɬɧɵɟ ɫɯɟɦɵ ɞɥɹ  ɱɢɫɥɟɧɧɨɝɨ ɦɨɞɟɥɢɪɨɜɚɧɢɹ
ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɪɢɫ.1. Ⱦɥɹ ɨɰɟɧɤɢ ɜɥɢɹɧɢɹ ɩɨɞɯɨɞɚ
ɡɚɛɨɹ ɝɨɪɧɵɯ ɪɚɛɨɬ ɧɚ ɢɡɦɟɧɟɧɢɟ ɧɚɩɪɹɠɟɧɧɨ-
ɞɟɮɨɪɦɢɪɨɜɚɧɧɨɝɨ ɫɨɫɬɨɹɧɢɹ ɫɦɟɫɬɢɬɟɥɹ ɬɟɤɬɨɧɢɱɟ-
ɫɤɨɝɨ ɧɚɪɭɲɟɧɢɹ ɩɪɟɞɭɫɦɚɬɪɢɜɚɥɨɫɶ ɩɨɫɬɟɩɟɧɧɨɟ
ɭɦɟɧɶɲɟɧɢɟ ɪɚɫɫɬɨɹɧɢɹ ɦɟɠɞɭ ɤɪɭɩɧɨɚɦɩɥɢɬɭɞɧɵɦ
ɬɟɤɬɨɧɢɱɟɫɤɢɦ ɧɚɪɭɲɟɧɢɟɦ ɢ ɨɱɢɫɬɧɵɦ ɩɪɨɫɬɪɚɧɫɬ-
ɜɨɦ (ɞɥɹ ɭɫɥɨɜɢɣ ɜɚɪɢɚɧɬɚ a  ɷɬɚ ɜɟɥɢɱɢɧɚ ɫɨɫɬɚɜɥɹ-
ɟɬ 30 ɦ, ɞɥɹ ɭɫɥɨɜɢɣ ɜɚɪɢɚɧɬɚ ɛ - 20 ɦ, ɞɥɹ ɭɫɥɨɜɢɣ
ɜɚɪɢɚɧɬɚ ɜ - 8 ɦ, ɞɥɹ ɭɫɥɨɜɢɣ ɜɚɪɢɚɧɬɚ ɝ - 0 ɦ.

Ɋɢɫ.1. Ɋɚɫɱɟɬɧɵɟ ɫɯɟɦɵ ɭɱɚɫɬɤɚ ɩɪɢ ɪɚɡɥɢɱɧɨɣ ɜɟɥɢɱɢɧɟ ɪɚɫɫɬɨɹɧɢɹ ɦɟɠɞɭ ɜɵɪɚɛɨɬɚɧɧɵɦ
ɩɪɨɫɬɪɚɧɫɬɜɨɦ ɢ ɬɟɤɬɨɧɢɱɟɫɤɢɦ ɧɚɪɭɲɟɧɢɟɦ

ɚ – ɪɚɫɫɬɨɹɧɢɟ 30 ɦ, ɛ – ɪɚɫɫɬɨɹɧɢɟ 20 ɦ, ɜ – ɪɚɫɫɬɨɹɧɢɟ 8 ɦ,  ɝ – ɪɚɫɫɬɨɹɧɢɟ 0 ɦ

ɉɪɢ ɮɨɪɦɢɪɨɜɚɧɢɢ ɡɨɧ ɪɚɡɪɭɲɟɧɢɹ (ɩɪɨɫɤɚɥɶ-
ɡɵɜɚɧɢɹ) ɧɚ ɤɨɧɬɚɤɬɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɫɦɟɫɬɢɬɟɥɹ ɬɟɤ-
ɬɨɧɢɱɟɫɤɨɝɨ ɧɚɪɭɲɟɧɢɹ ɩɪɨɢɫɯɨɞɢɬ ɜɵɞɟɥɟɧɢɟ (ɜɵ-
ɫɜɨɛɨɠɞɟɧɢɟ) ɭɩɪɭɝɨɣ (ɫɟɣɫɦɢɱɟɫɤɨɣ) ɷɧɟɪɝɢɢ, ɜɟɥɢ-
ɱɢɧɭ ɤɨɬɨɪɨɣ ɦɨɠɧɨ ɨɩɪɟɞɟɥɢɬɶ ɩɨ ɜɵɪɚɠɟɧɢɸ [6]:
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ɝɞɟ ɫɭɦ.ɗ – ɢɫɤɨɦɵɟ ɡɧɚɱɟɧɢɹ ɭɩɪɭɝɨɣ (ɫɟɣɫɦɢɱɟɫɤɨɣ)

ɷɧɟɪɝɢɢ, Ⱦɠ; ɩ – ɤɨɷɮɮɢɰɢɟɧɬ ɉɭɚɫɫɨɧɚ ɪɚɫɱɟɬɧɨɝɨ
ɷɥɟɦɟɧɬɚ (ɬɨɱɤɢ) ɜ ɩɥɨɫɤɨɫɬɢ ɬɟɤɬɨɧɢɱɟɫɤɨɝɨ ɧɚɪɭɲɟ-

ɧɢɹ;  ȿɩ – ɦɨɞɭɥɶ ɭɩɪɭɝɨɫɬɢ (ɘɧɝɚ) ɪɚɫɱɟɬɧɨɝɨ ɷɥɟ-
ɦɟɧɬɚ (ɬɨɱɤɢ) ɜ ɩɥɨɫɤɨɫɬɢ ɬɟɤɬɨɧɢɱɟɫɤɨɝɨ ɧɚɪɭɲɟɧɢɹ,

Ɇɉɚ; max – ɦɚɤɫɢɦɚɥɶɧɵɟ ɤɚɫɚɬɟɥɶɧɵɟ ɧɚɩɪɹɠɟɧɢɹ
ɧɚ ɩɚɫɩɨɪɬɟ ɤɨɧɬɚɤɬɧɨɣ ɩɪɨɱɧɨɫɬɢ (ɜɞɨɥɶ ɩɥɨɫɤɨɫɬɢ
ɫɦɟɫɬɢɬɟɥɹ ɬɟɤɬɨɧɢɱɟɫɤɨɝɨ ɧɚɪɭɲɟɧɢɹ), Ɇɉɚ. Ɂɧɚɱɟ-

ɧɢɹ max  ɩɪɢɧɢɦɚɸɬɫɹ ɪɚɜɧɵɦɢ: ɞɥɹ ɧɚɪɭɲɟɧɢɣ 1-ɝɨ

ɬɢɩɚ max=1015 Ɇɉɚ, ɞɥɹ ɧɚɪɭɲɟɧɢɣ 2-ɝɨ ɬɢɩɚ

max=1,52,0 Ɇɉɚ; 0 – ɜɟɥɢɱɢɧɚ ɟɫɬɟɫɬɜɟɧɧɨɝɨ ɡɚɡɨɪɚ
ɧɚ ɤɨɧɬɚɤɬɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɫɦɟɫɬɢɬɟɥɹ ɬɟɤɬɨɧɢɱɟɫɤɨ-
ɝɨ ɧɚɪɭɲɟɧɢɹ, ɜɨɡɧɢɤɚɸɳɟɝɨ ɩɪɢ ɩɪɨɫɤɚɥɶɡɵɜɚɧɢɢ ɩɨ

ɲɜɭ, ɦ. Ɂɧɚɱɟɧɢɹ 0  ɩɪɢɧɢɦɚɸɬɫɹ ɪɚɜɧɵɦɢ: ɞɥɹ ɧɚ-

ɪɭɲɟɧɢɣ 1-ɝɨ ɬɢɩɚ – 0=0,0030,005 ɦ, ɞɥɹ ɧɚɪɭɲɟɧɢɣ

2-ɝɨ ɬɢɩɚ – 0=0,00030,0005 ɦ; Si – ɩɥɨɳɚɞɶ ɪɚɫɱɟɬ-



ɉɊɈȻɅȿɆɕ ȽɈɊɇɈɃ ȽȿɈɆȿɏȺɇɂɄɂ

ɆȺɊɄɒȿɃȾȿɊɋɄɂɃ ȼȿɋɌɇɂɄ ʋ 6 – 2015 ɝ.

41

ɧɨɝɨ ɷɥɟɦɟɧɬɚ, ɩɪɢɧɚɞɥɟɠɚɳɟɝɨ ɩɥɨɫɤɨɫɬɢ ɬɟɤɬɨɧɢ-
ɱɟɫɤɨɝɨ ɧɚɪɭɲɟɧɢɹ ɜ ɦɟɫɬɟ ɜɵɹɜɥɟɧɢɹ ɩɪɨɰɟɫɫɚ ɩɪɨ-
ɫɤɚɥɶɡɵɜɚɧɢɹ ɩɨ ɤɨɧɬɚɤɬɭ, ɦ

2
; N – ɤɨɥɢɱɟɫɬɜɨ ɪɚɫɱɟɬ-

ɧɵɯ ɷɥɟɦɟɧɬɨɜ, ɩɪɢɧɚɞɥɟɠɚɳɢɯ ɩɥɨɫɤɨɫɬɢ ɬɟɤɬɨɧɢ-
ɱɟɫɤɨɝɨ ɧɚɪɭɲɟɧɢɹ, ɜ ɤɨɬɨɪɵɯ ɡɚɮɢɤɫɢɪɨɜɚɧɨ ɩɪɨ-
ɫɤɚɥɶɡɵɜɚɧɢɟ ɩɨ ɤɨɧɬɚɤɬɭ.

ȼ ɤɚɱɟɫɬɜɟ ɤɪɢɬɟɪɢɹ ɭɞɚɪɨɨɩɚɫɧɨɫɬɢ ɛɵɥ ɜɵ-

ɛɪɚɧ ɫɩɨɫɨɛ ɟɟ ɨɰɟɧɤɢ ɩɨ ɞɨɩɭɫɤɚɟɦɨɣ ɜɟɥɢɱɢɧɟ ɩɪɢ-
ɬɨɤɚ ɫɟɣɫɦɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ. ɋɨɝɥɚɫɧɨ ɪɚɛɨɬɟ [7] ɤɪɢ-
ɬɢɱɟɫɤɭɸ ɜɟɥɢɱɢɧɭ ɫɟɣɫɦɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ ɪɟɤɨɦɟɧɞɭ-
ɟɬɫɹ ɩɪɢɧɢɦɚɬɶ ɪɚɜɧɨɣ 10

2,5
 Ⱦɠ (316 Ⱦɠ). Ɋɟɡɭɥɶɬɚɬɵ

ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɞɥɹ ɭɫɥɨɜɢɣ ɜɚɪɢɚɧɬɨɜ ɚɝ ɩɪɟɞɫɬɚɜ-
ɥɟɧɵ ɜ ɬɚɛɥ.1.

Ɍɚɛɥɢɰɚ 1

ɉɪɨɝɧɨɡɧɵɟ ɜɟɥɢɱɢɧɵ ɫɟɣɫɦɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ

ȼɟɥɢɱɢɧɚ ɩɥɨɳɚɞɢ ɩɨɞɜɢɠɤɢ SɌɇ ɢ ɫɟɣɫɦɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ ɗ
ɉɚɪɚɦɟɬɪɵ ɬɟɤɬɨɧɢɱɟɫɤɨɝɨ

ɧɚɪɭɲɟɧɢɹ (Ɍɇ) ȼɚɪɢɚɧɬ ɚ

(30 ɦ)

ȼɚɪɢɚɧɬ ɛ

(20 ɦ)

ȼɚɪɢɚɧɬ ɜ

(8 ɦ)

ȼɚɪɢɚɧɬ ɝ

(0 ɦ)

Ɍɢɩ Ɍɇ ȡɬɧ, ɝɪɚɞ. Sɬɧ, ɦ
2 ɗ,

Ⱦɠ
Sɬɧ, ɦ

2 ɗ,

Ⱦɠ
Sɬɧ, ɦ

2
ɗ, Ⱦɠ Sɬɧ, ɦ

2
ɗ, Ⱦɠ

4.0 17749.6 608.8 26899.4 922.6 29999.4 1028.9 32249.3 1106.1

6.0 7999.8 274.4 13549.7 464.7 22649.5 776.9 26599.4 912.3

8.0 1549.9 53.2 7649.8 262.4 15899.6 545.3 22049.5 756.3

10.0 - - 2349.9 80.6 8849.8 303.5 18499.6 634.5

12.0 - - 299.9 10.3 5899.9 202.4 15899.7 545.3

14.0 - - - - 2899.9 99.5 13149.7 451.0

16.0 - - - - 549.9 18.9 10599.7 363.6

II-ɬɢɩ

5,1max  Ɇɉɚ

0005,00   ɦ

18.0 - - - - - - 6349.9 217.8

20.0 - - - - - - 2149.9 73738.9

22.0 - - - - - - - -

24.0 - - - - - - - -

I-ɬɢɩ

15max  Ɇɉɚ

005,00   ɦ

26.0 - - - - - - - -

Ⱥɧɚɥɢɡ ɪɟɡɭɥɶɬɚɬɨɜ, ɩɪɢɜɟɞɟɧɧɵɯ ɜ ɬɚɛɥ.1, ɩɨ-
ɤɚɡɵɜɚɟɬ, ɱɬɨ ɩɪɢ ɩɨɞɯɨɞɟ ɮɪɨɧɬɚ ɝɨɪɧɵɯ ɪɚɛɨɬ ɤ
ɬɟɤɬɨɧɢɱɟɫɤɨɦɭ ɧɚɪɭɲɟɧɢɸ II ɬɢɩɚ ɫɭɳɟɫɬɜɭɟɬ ɜɟɪɨ-
ɹɬɧɨɫɬɶ ɩɨɞɜɢɠɟɤ ɧɚ ɩɥɨɫɤɨɫɬɢ ɫɦɟɫɬɢɬɟɥɹ ɬɟɤɬɨɧɢ-
ɱɟɫɤɨɝɨ ɧɚɪɭɲɟɧɢɹ ɫ ɜɨɡɧɢɤɧɨɜɟɧɢɟɦ ɫɟɣɫɦɢɱɟɫɤɨɝɨ
ɫɨɛɵɬɢɹ ɫ ɷɧɟɪɝɢɟɣ, ɞɨɫɬɢɝɚɸɳɟɣ 10

3
Ⱦɠ. ɉɪɢ ɬɚɤɢɯ

ɡɧɚɱɟɧɢɹɯ ɷɧɟɪɝɢɢ, ɫɨɝɥɚɫɧɨ ɤɥɚɫɫɢɮɢɤɚɰɢɢ, ɩɪɟɞ-
ɫɬɚɜɥɟɧɧɨɣ ɜ ɪɚɛɨɬɟ [5], ɜ ɜɵɪɚɛɨɬɤɚɯ ɧɚɛɥɸɞɚɟɬɫɹ
ɢɧɬɟɧɫɢɜɧɨɟ ɡɚɤɨɥɨɨɛɪɚɡɨɜɚɧɢɟ, ɨɬɠɢɦ ɢ ɫɬɪɟɥɹɧɢɟ
ɝɨɪɧɵɯ ɩɨɪɨɞ. ɉɪɢ ɩɨɞɯɨɞɟ ɨɱɢɫɬɧɵɯ ɪɚɛɨɬ ɤ ɬɟɤɬɨ-
ɧɢɱɟɫɤɨɦɭ ɧɚɪɭɲɟɧɢɸ I ɬɢɩɚ ɜɨɡɦɨɠɧɨ ɩɪɨɹɜɥɟɧɢɟ
ɫɟɣɫɦɢɱɟɫɤɨɝɨ ɫɨɛɵɬɢɹ ɫ ɷɧɟɪɝɢɟɣ 7,3*10

4
Ⱦɠ. ɉɪɢ

ɷɬɨɦ ɜ ɜɵɪɚɛɨɬɤɚɯ ɧɚɛɥɸɞɚɟɬɫɹ ɪɚɡɪɭɲɟɧɢɟ ɤɪɚɟɜɨɣ
ɱɚɫɬɢ ɪɭɞɧɨɣ ɡɚɥɟɠɢ, ɩɨɥɨɦɤɚ ɤɪɟɩɟɣ, ɨɛɪɚɡɨɜɚɧɢɟ
ɹɜɧɨ ɜɵɪɚɠɟɧɧɵɯ ɬɪɟɳɢɧ, ɭɯɨɞɹɳɢɯ ɜ ɝɥɭɛɢɧɭ ɦɚɫ-
ɫɢɜɚ. Ⱦɥɹ ɩɪɚɤɬɢɱɟɫɤɨɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɩɨɫɬɪɨɟɧ
ɝɪɚɮɢɤ ɡɚɜɢɫɢɦɨɫɬɢ ɤɪɢɬɢɱɟɫɤɨɝɨ ɪɚɫɫɬɨɹɧɢɹ ɨɬ
ɮɪɨɧɬɚ ɨɱɢɫɬɧɵɯ ɪɚɛɨɬ ɞɨ ɬɟɤɬɨɧɢɱɟɫɤɨɝɨ ɧɚɪɭɲɟɧɢɹ

ɨɬ ɜɟɥɢɱɢɧɵ ɭɝɥɚ ɜɧɭɬɪɟɧɧɟɝɨ ɬɪɟɧɢɹ, ɯɚɪɚɤɬɟɪɢɡɭɸ-
ɳɟɝɨ ɬɢɩ ɧɚɪɭɲɟɧɢɹ (ɪɢɫ.2).

Ɋɢɫ.2. Ɇɢɧɢɦɚɥɶɧɨ ɞɨɩɭɫɬɢɦɵɟ ɩɨ ɛɟɡɨɩɚɫɧɨɫɬɢ
ɪɚɡɦɟɪɵ ɦɟɠɞɭ ɨɱɢɫɬɧɵɦɢ ɪɚɛɨɬɚɦɢ ɢ ɡɨɧɚɦɢ
ɤɪɭɩɧɨɚɦɩɥɢɬɭɞɧɵɯ ɬɟɤɬɨɧɢɱɟɫɤɢɯ ɧɚɪɭɲɟɧɢɣ

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɩɪɢɦɟɧɟɧɢɟ ɪɚɫɫɦɨɬɪɟɧɧɨɣ ɦɟ-
ɬɨɞɢɤɢ ɩɨɡɜɨɥɹɟɬ ɨɫɭɳɟɫɬɜɥɹɬɶ ɡɚɛɥɚɝɨɜɪɟɦɟɧɧɵɣ
ɩɪɨɝɧɨɡ ɝɟɨɞɢɧɚɦɢɱɟɫɤɨɣ ɨɩɚɫɧɨɫɬɢ ɩɪɢ ɜɟɞɟɧɢɢ
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ɨɱɢɫɬɧɵɯ ɪɚɛɨɬ ɜ ɪɭɞɧɨɦ ɦɚɫɫɢɜɟ, ɨɫɥɨɠɧɟɧɧɨɦ
ɤɪɭɩɧɨɚɦɩɥɢɬɭɞɧɵɦɢ ɬɟɤɬɨɧɢɱɟɫɤɢɦɢ ɧɚɪɭɲɟɧɢɹɦɢ.
Ⱦɚɥɶɧɟɣɲɢɟ ɢɫɫɥɟɞɨɜɚɧɢɹ ɛɭɞɭɬ ɧɚɩɪɚɜɥɟɧɵ ɧɚ ɝɟɨ-
ɦɟɯɚɧɢɱɟɫɤɨɟ ɨɛɨɫɧɨɜɚɧɢɟ ɞɨɩɭɫɬɢɦɵɯ ɩɚɪɚɦɟɬɪɨɜ
ɩɪɨɮɢɥɚɤɬɢɱɟɫɤɢɯ ɦɟɪɨɩɪɢɹɬɢɣ (ɫɤɜɚɠɢɧɧɨɣ ɪɚɡɝɪɭɡ-
ɤɢ) ɞɥɹ ɫɧɢɠɟɧɢɹ ɫɬɟɩɟɧɢ ɭɞɚɪɨɨɩɚɫɧɨɫɬɢ ɬɟɤɬɨɧɢɱɟ-
ɫɤɢ ɧɚɪɭɲɟɧɧɨɝɨ ɪɭɞɧɨɝɨ ɦɚɫɫɢɜɚ.
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Ɋɚɫɫɦɨɬɪɟɧɵ ɜɨɩɪɨɫɵ ɩɪɨɹɜɥɟɧɢɣ ɨɩɚɫɧɨɫɬɢ ɩɨ ɞɢɧɚɦɢɱɟɫɤɢɦ ɹɜɥɟɧɢɹɦ ɜ ɨɱɢɫɬɧɵɯ ɡɚɛɨɹɯ ɭɝɨɥɶɧɵɯ ɲɚɯɬ. Ɋɚɫɤɪɵɬ ɦɟ-
ɯɚɧɢɡɦ ɧɨɜɵɯ ɞɢɧɚɦɢɱɟɫɤɢɯ ɹɜɥɟɧɢɣ, ɩɪɨɢɫɯɨɞɹɳɢɯ ɜ ɨɱɢɫɬɧɵɯ ɡɚɛɨɹɯ ɩɪɢ ɞɨɫɬɢɠɟɧɢɢ ɝɥɭɛɢɧɵ 400 ɦ, ɧɟ ɩɨɞɞɚɸɳɢɯɫɹ
ɫɭɳɟɫɬɜɭɸɳɢɦ ɦɟɬɨɞɚɦ ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ. Ɉɩɢɫɚɧɵ ɦɟɪɨɩɪɢɹɬɢɹ, ɩɪɢɦɟɧɹɜɲɢɟɫɹ ɞɥɹ ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɷɬɢɯ ɹɜɥɟɧɢɣ.
ɉɪɟɞɥɨɠɟɧ ɩɨɪɹɞɨɤ ɨɰɟɧɤɢ ɨɩɚɫɧɨɫɬɢ ɜɵɟɦɨɱɧɵɯ ɭɱɚɫɬɤɨɜ ɩɪɢ ɩɪɢɛɥɢɠɟɧɢɢ ɝɨɪɧɵɯ ɪɚɛɨɬ ɤ ɭɤɚɡɚɧɧɨɣ ɝɥɭɛɢɧɟ.

ɄɅɘɑȿȼɕȿ ɋɅɈȼȺ: ɭɝɨɥɶɧɵɣ ɩɥɚɫɬ; ɛɨɥɶɲɢɟ ɝɥɭɛɢɧɵ; ɞɢɧɚɦɢɱɟɫɤɢɟ ɹɜɥɟɧɢɹ; ɡɨɧɵ ɩɨɜɵɲɟɧɧɨɝɨ ɝɨɪɧɨɝɨ ɞɚɜɥɟɧɢɹ;
ɩɪɨɝɧɨɡ ɭɞɚɪɨɨɩɚɫɧɨɫɬɢ.

V.S.Zykov, A.S.Kharkevich, I.L.Nepomnishchev

THE PREVENTION OF DISPLAYS OF DYNAMIC DANGER IN COAL MINES AT BIG DEPTHS

Questions of displays of danger on the dynamic phenomena in clearing faces of coal mines are considered. The mechanism of the
new dynamic phenomena occurring in the clearing coalfaces at achievement of depth of 400 m which aren't giving in to the existing

forecasting methods is opened. Events being used for prevention of these phenomena are described. The order of estimation of
danger of extraction sites at approach of mining operations to the indicated depth is offered.
KEY WORDS: coal layer; big depths; dynamic phenomena; zones of the increased mountain pressure; forecast of an blow danger.

ȼɋɁɵɤɨɜ Ⱥɋɏɚɪɤɟɜɢɱ ɂɅɇɟɩɨɦɧɢɳɟɜ

ɂɡ ɱɢɫɥɚ ɪɚɡɪɚɛɚɬɵɜɚɟɦɵɯ ɜ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ
ɭɝɨɥɶɧɵɯ ɛɚɫɫɟɣɧɨɜ ɧɚɢɛɨɥɶɲɭɸ ɩɨɬɟɧɰɢɚɥɶɧɭɸ
ɨɩɚɫɧɨɫɬɶ ɩɨ ɞɢɧɚɦɢɱɟɫɤɢɦ ɹɜɥɟɧɢɹɦ ɩɪɟɞɫɬɚɜɥɹɟɬ
Ʉɭɡɛɚɫɫ, ɱɬɨ ɨɛɭɫɥɨɜɥɟɧɨ ɫɥɨɠɧɵɦɢ ɭɫɥɨɜɢɹɦɢ ɨɬɪɚ-
ɛɨɬɤɢ ɭɝɨɥɶɧɵɯ ɩɥɚɫɬɨɜ ɜ ɪɟɝɢɨɧɟ: ɫɢɥɶɧɨɣ ɝɟɨɥɨɝɢ-
ɱɟɫɤɨɣ ɧɚɪɭɲɟɧɧɨɫɬɶɸ ɩɥɚɫɬɨɜ, ɜɵɫɨɤɨɣ ɝɚɡɨɧɨɫɧɨ-
ɫɬɶɸ, ɧɢɡɤɨɣ ɝɚɡɨɩɪɨɧɢɰɚɟɦɨɫɬɶɸ, ɨɩɚɫɧɨɫɬɶɸ ɩɨ ɝɚ-
ɡɨɞɢɧɚɦɢɱɟɫɤɢɦ ɹɜɥɟɧɢɹɦ (ɜɧɟɡɚɩɧɵɦ ɜɵɛɪɨɫɚɦ ɭɝ-
ɥɹ ɢ ɝɚɡɚ, ɜɧɟɡɚɩɧɵɦ ɩɪɨɪɵɜɚɦ ɢ ɷɤɫɬɪɟɦɚɥɶɧɵɦ ɜɵ-
ɞɟɥɟɧɢɹɦ ɝɚɡɚ ɢɡ ɩɨɞ- ɢ ɧɚɞɪɚɛɚɬɵɜɚɟɦɵɯ ɩɥɚɫɬɨɜ,
ɫɭɮɥɹɪɚɦ ɢ ɞɪ.). ȼ ɪɚɡɥɢɱɧɵɯ ɪɚɣɨɧɚɯ ɢ ɦɟɫɬɨɪɨɠ-
ɞɟɧɢɹɯ ɩɪɨɹɜɥɟɧɢɟ ɞɢɧɚɦɢɱɟɫɤɨɣ ɨɩɚɫɧɨɫɬɢ ɧɚɱɢɧɚ-
ɟɬɫɹ ɫ ɝɥɭɛɢɧ ɨɬ 150 ɞɨ 300 ɦ. ɋ ɭɜɟɥɢɱɟɧɢɟɦ ɝɥɭɛɢ-
ɧɵ ɪɚɡɪɚɛɨɬɤɢ ɜɨɡɪɚɫɬɚɟɬ ɜɟɪɨɹɬɧɨɫɬɶ ɷɬɢɯ ɩɪɨɹɜɥɟ-
ɧɢɣ.

ɇɚ ɲɚɯɬɚɯ Ʉɭɡɛɚɫɫɚ ɡɚɪɟɝɢɫɬɪɢɪɨɜɚɧɨ ɛɨɥɟɟ
150 ɝɨɪɧɵɯ ɭɞɚɪɨɜ ɢ 224 ɝɚɡɨɞɢɧɚɦɢɱɟɫɤɢɯ ɹɜɥɟɧɢɹ,
ɜ ɬ. ɱ. 195 ɜɧɟɡɚɩɧɵɯ ɜɵɛɪɨɫɨɜ ɭɝɥɹ ɢ ɝɚɡɚ.

ȼ ɩɪɨɰɟɫɫɟ ɪɟɫɬɪɭɤɬɭɪɢɡɚɰɢɢ ɭɝɨɥɶɧɨɣ ɨɬɪɚɫɥɢ
ɛɵɥɢ ɡɚɤɪɵɬɵ ɲɚɯɬɵ, ɪɚɛɨɬɚɸɳɢɟ ɜ ɧɚɢɛɨɥɟɟ ɫɥɨɠ-
ɧɵɯ ɝɨɪɧɨɝɟɨɥɨɝɢɱɟɫɤɢɯ ɭɫɥɨɜɢɹɯ. ȼ ɪɟɡɭɥɶɬɚɬɟ ɧɚ
ɨɩɪɟɞɟɥɟɧɧɵɣ ɩɟɪɢɨɞ ɫɧɢɡɢɥɚɫɶ ɨɩɚɫɧɨɫɬɶ ɲɚɯɬ ɩɨ
ɞɢɧɚɦɢɱɟɫɤɢɦ ɹɜɥɟɧɢɹɦ.

Ɉɞɧɚɤɨ ɨɧɚ ɧɟɫɤɨɥɶɤɨ ɜ ɞɪɭɝɨɦ ɜɢɞɟ ɫɧɨɜɚ ɧɚ-
ɱɚɥɚ ɩɪɨɹɜɥɹɬɶɫɹ ɩɪɢ ɞɚɥɶɧɟɣɲɟɦ ɭɝɥɭɛɥɟɧɢɢ ɝɨɪ-
ɧɵɯ ɪɚɛɨɬ ɢ ɞɨɫɬɢɠɟɧɢɢ ɞɟɣɫɬɜɭɸɳɢɦɢ ɲɚɯɬɚɦɢ ɝɥɭ-
ɛɢɧ 400 ɦ ɢ ɛɨɥɟɟ.

ȼ ɤɚɱɟɫɬɜɟ ɩɪɢɦɟɪɚ ɦɨɠɧɨ ɩɪɢɜɟɫɬɢ ɞɢɧɚɦɢɱɟ-
ɫɤɢɟ ɹɜɥɟɧɢɹ ɧɚ ɲɚɯɬɟ «ɉɟɪɜɨɦɚɣɫɤɚɹ» ɈȺɈ «Ʉɨɦ-
ɩɚɧɢɹ «Ʉɭɡɛɚɫɫɭɝɨɥɶ».

ɇɚ ɲɚɯɬɟ «ɉɟɪɜɨɦɚɣɫɤɚɹ» ɞɢɧɚɦɢɱɟɫɤɢɟ ɹɜɥɟ-
ɧɢɹ ɩɪɨɢɡɨɲɥɢ ɩɪɢ ɨɬɪɚɛɨɬɤɟ ɥɚɜɨɣ ʋ33 ɩɥɚɫɬɚ
XXVII ɧɚ ɝɥɭɛɢɧɟ 450 ɦ. ȼɫɥɟɞɫɬɜɢɟ ɧɚɥɢɱɢɹ ɦɨɳɧɨɣ
ɢ ɩɪɨɱɧɨɣ ɨɫɧɨɜɧɨɣ ɤɪɨɜɥɢ ɢ ɟɟ ɡɚɜɢɫɚɧɢɹ ɫɨ ɫɬɨɪɨ-
ɧɵ ɨɬɪɚɛɨɬɚɧɧɨɝɨ ɩɪɨɫɬɪɚɧɫɬɜɚ ɤɚɤ ɜ ɫɚɦɨɣ ɥɚɜɟ, ɬɚɤ
ɢ ɫɨ ɫɬɨɪɨɧɵ ɜɵɲɟɥɟɠɚɳɟɣ ɥɚɜɵ 31, ɚ ɬɚɤɠɟ ɧɚɥɢ-
ɱɢɹ ɡɨɧ ɩɨɜɵɲɟɧɧɨɝɨ ɝɨɪɧɨɝɨ ɞɚɜɥɟɧɢɹ (ɞɚɥɟɟ – ɉȽȾ)
ɜɫɥɟɞɫɬɜɢɟ ɨɫɬɚɜɥɟɧɢɹ ɰɟɥɢɤɨɜ ɧɚ ɫɨɫɟɞɧɟɦ ɩɥɚɫɬɟ
ɫɨɡɞɚɥɚɫɶ ɨɱɟɧɶ ɛɨɥɶɲɚɹ ɧɚɝɪɭɡɤɚ ɧɚ ɦɟɯɚɧɢɡɢɪɨ-
ɜɚɧɧɭɸ ɤɪɟɩɶ ɢ ɤɪɚɟɜɭɸ ɱɚɫɬɶ ɩɥɚɫɬɚ. Ɇɟɯɚɧɢɡɢɪɨ-
ɜɚɧɧɚɹ ɤɪɟɩɶ ɜɵɞɟɪɠɚɥɚ ɧɚɝɪɭɡɤɭ, ɧɨ ɧɚɱɚɥɢ ɩɪɨɢɫ-
ɯɨɞɢɬɶ ɞɢɧɚɦɢɱɟɫɤɢɟ ɹɜɥɟɧɢɹ ɜ ɡɚɛɨɟ ɥɚɜɵ, ɩɪɟɞ-
ɫɬɚɜɥɹɸɳɢɟ ɫɨɛɨɣ ɪɟɡɤɢɟ ɪɚɡɪɭɲɟɧɢɹ ɩɥɚɫɬɚ ɧɚ
ɤɪɨɦɤɟ ɡɚɛɨɹ ɫ ɜɵɞɟɥɟɧɢɟɦ ɡɧɚɱɢɬɟɥɶɧɵɯ ɨɛɴɟɦɨɜ
ɝɚɡɚ ɢ ɭɝɪɨɠɚɸɳɢɟ ɛɟɡɨɩɚɫɧɨɫɬɢ ɝɨɪɧɵɯ ɪɚɛɨɬ. ɗɬɢ
ɹɜɥɟɧɢɹ ɢɦɟɥɢ ɫɜɨɢ ɨɬɥɢɱɢɬɟɥɶɧɵɟ ɨɫɨɛɟɧɧɨɫɬɢ.
Ɉɧɢ ɧɟ ɩɪɨɝɧɨɡɢɪɨɜɚɥɢɫɶ ɫɭɳɟɫɬɜɭɸɳɢɦɢ ɧɚ ɧɚ-
ɫɬɨɹɳɟɟ ɜɪɟɦɹ ɦɟɬɨɞɚɦɢ, ɬɤ. ɢɯ ɜɨɡɧɢɤɧɨɜɟɧɢɟ ɡɚ-
ɜɢɫɢɬ ɨɬ ɩɨɜɟɞɟɧɢɹ ɨɱɟɧɶ ɦɨɳɧɨɣ ɢ ɩɪɨɱɧɨɣ ɨɫɧɨɜ-
ɧɨɣ ɤɪɨɜɥɢ ɩɥɚɫɬɚ.

ȼ ɪɟɡɭɥɶɬɚɬɟ ɫɧɢɡɢɥɚɫɶ ɩɪɢɦɟɪɧɨ ɜ 5 ɪɚɡ ɫɭɬɨɱ-
ɧɚɹ ɞɨɛɵɱɚ ɭɝɥɹ ɜ ɥɚɜɟ (ɪɢɫ.1).

ɉɪɟɞɩɨɥɚɝɚɟɬɫɹ, ɱɬɨ ɪɚɡɜɹɡɵɜɚɧɢɟ ɷɬɢɯ ɞɢɧɚ-
ɦɢɱɟɫɤɢɯ ɹɜɥɟɧɢɣ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɪɨɰɟɫɫɚɦɢ ɜ ɨɫɧɨɜ-
ɧɨɣ ɤɪɨɜɥɟ ɩɥɚɫɬɚ. Ɍɪɭɞɧɨɨɛɪɭɲɚɟɦɚɹ ɤɪɨɜɥɹ ɩɥɚɫɬɚ
ɧɚ ɨɩɪɟɞɟɥɟɧɧɨɦ ɪɚɫɫɬɨɹɧɢɢ ɨɬ ɡɚɛɨɹ ɥɚɜɵ ɧɚɱɢɧɚɟɬ
ɪɚɫɫɥɚɢɜɚɬɶɫɹ ɢ ɨɛɪɚɡɭɟɬ ɤɨɧɫɨɥɶ ɩɨɡɚɞɢ ɡɚɛɨɹ ɥɚ-
ɜɵ. ɉɨ ɦɟɪɟ ɩɨɞɜɢɝɚɧɢɹ ɡɚɛɨɹ ɥɚɜɵ ɧɚ ɤɨɧɫɨɥɶ ɧɚɱɢ-
ɧɚɸɬ ɨɛɪɭɲɚɬɶɫɹ ɩɨɪɨɞɵ ɜɵɲɟɥɟɠɚɳɢɯ ɫɥɨɟɜ, ɫɨɡ-
ɞɚɜɚɹ ɦɝɧɨɜɟɧɧɵɟ ɩɪɢɝɪɭɡɤɢ ɧɚ ɧɟɟ, ɚ ɱɟɪɟɡ ɧɟɟ ɧɚ
ɤɪɚɟɜɭɸ ɱɚɫɬɶ ɩɥɚɫɬɚ, ɤɨɬɨɪɚɹ ɜ ɬɨ ɠɟ ɦɝɧɨɜɟɧɢɟ
ɪɚɡɪɭɲɚɟɬɫɹ ɜ ɜɢɞɟ ɝɨɪɧɨɝɨ ɭɞɚɪɚ. ɉɨɷɬɨɦɭ ɫɭɳɟɫɬ-
ɜɭɸɳɢɦɢ ɫɩɨɫɨɛɚɦɢ ɞɢɫɤɪɟɬɧɨɣ ɨɰɟɧɤɢ ɨɩɚɫɧɨɫɬɢ
ɷɬɢ ɹɜɥɟɧɢɹ ɧɟ ɩɪɨɝɧɨɡɢɪɭɸɬɫɹ.
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Ɋɢɫ. 1. Ɉɬɪɚɛɨɬɤɚ ɩɥɚɫɬɚ XXII ɥɚɜɨɣ 33 ɧɚ ɲɚɯɬɟ «ɉɟɪɜɨɦɚɣɫɤɚɹ»

Ⱦɥɹ ɪɟɲɟɧɢɹ ɩɪɨɛɥɟɦɵ ɬɟɯɧɢɱɟɫɤɢɣ ɫɨɜɟɬ ɤɨɦ-
ɩɚɧɢɢ ɩɪɢɝɥɚɫɢɥ ɫɩɟɰɢɚɥɢɫɬɨɜ ɄɭɡȽɌɍ, ɇɐ ȼɨɫɬɇɂɂ,
ȼɇɂɆɂ ɢ ɂȽȾ ɋɈ ɊȺɇ. ɋɨɜɦɟɫɬɧɵɦɢ ɭɫɢɥɢɹɦɢ ɛɵɥɢ
ɪɚɡɪɚɛɨɬɚɧɵ ɢ ɜɜɟɞɟɧɵ ɜ ɞɟɣɫɬɜɢɟ ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ
ɩɪɟɞɭɩɪɟɠɞɟɧɢɸ ɞɢɧɚɦɢɱɟɫɤɢɯ ɹɜɥɟɧɢɣ ɜ ɥɚɜɟ 33.
ɉɟɪɢɨɞɢɱɟɫɤɢ ɧɚ ɪɚɫɲɢɪɟɧɧɵɯ ɬɟɯɧɢɱɟɫɤɢɯ ɫɨɜɟɬɚɯ ɫ
ɭɱɚɫɬɢɟɦ ɫɨɬɪɭɞɧɢɤɨɜ ɭɤɚɡɚɧɧɵɯ ɜɵɲɟ ɢɧɫɬɢɬɭɬɨɜ
ɡɚɫɥɭɲɢɜɚɥɢɫɶ ɪɟɡɭɥɶɬɚɬɵ ɪɟɚɥɢɡɚɰɢɢ ɪɚɡɪɚɛɨɬɚɧ-
ɧɵɯ ɦɟɪɨɩɪɢɹɬɢɣ ɢ, ɩɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ, ɜɧɨɫɢɥɢɫɶ
ɧɟɨɛɯɨɞɢɦɵɟ ɤɨɪɪɟɤɬɢɜɵ.

Ɇɟɪɨɩɪɢɹɬɢɹ ɩɨ ɩɪɟɞɭɩɪɟɠɞɟɧɢɸ ɞɢɧɚɦɢɱɟɫɤɢɯ
ɹɜɥɟɧɢɣ ɡɚɤɥɸɱɚɥɢɫɶ ɜ ɫɥɟɞɭɸɳɟɦ.

Ȼɵɥɚ ɩɪɨɜɟɞɟɧɚ ɪɟɜɢɡɢɹ ɪɚɛɨɬɵ ɫɟɤɰɢɣ ɦɟɯɚ-
ɧɢɡɢɪɨɜɚɧɧɨɣ ɤɪɟɩɢ ɜ ɥɚɜɟ ɢ ɭɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ ɡɧɚɱɢ-
ɬɟɥɶɧɚɹ ɢɯ ɱɚɫɬɶ ɧɟ ɜɡɚɢɦɨɞɟɣɫɬɜɨɜɚɥɚ ɫ ɤɪɨɜɥɟɣ,
ɬɤ. ɞɚɜɥɟɧɢɟ ɜ ɝɢɞɪɨɫɬɨɣɤɚɯ ɛɵɥɨ ɛɥɢɡɤɢɦ ɤ ɧɭɥɸ.
Ȼɵɥɨ ɩɪɢɧɹɬɨ ɪɟɲɟɧɢɟ ɨ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɩɨɫɬɨɹɧɧɨɝɨ
ɤɨɧɬɪɨɥɹ ɡɚ ɫɨɫɬɨɹɧɢɟɦ ɫɟɤɰɢɣ ɤɪɟɩɢ. ɋ ɷɬɨɣ ɰɟɥɶɸ ɫ
ɬɨɦɫɤɨɣ ɮɢɪɦɨɣ «ɂɥɶɦɚ» ɛɵɥ ɡɚɤɥɸɱɟɧ ɞɨɝɨɜɨɪ ɧɚ
ɭɫɬɚɧɨɜɤɭ ɫɢɫɬɟɦɵ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɝɨ ɤɨɧɬɪɨɥɹ ɡɚ
ɪɚɛɨɬɨɣ ɫɟɤɰɢɣ ɦɟɯɚɧɢɡɢɪɨɜɚɧɧɨɣ ɤɪɟɩɢ ɫ ɜɵɜɨɞɨɦ
ɞɚɧɧɵɯ ɤ ɞɟɠɭɪɧɨɦɭ ɨɩɟɪɚɬɨɪɭ ɲɚɯɬɵ. ɉɨɫɥɟ ɷɬɨɝɨ
ɜɫɟ ɧɟɪɚɛɨɬɚɸɳɢɟ ɫɟɤɰɢɢ ɛɵɥɢ ɡɚɝɪɭɠɟɧɵ ɞɨ ɧɨɦɢ-
ɧɚɥɶɧɨɣ ɧɚɝɪɭɡɤɢ.

Ʉɪɨɦɟ ɬɨɝɨ, ɩɪɨɜɨɞɢɥɫɹ ɨɬɪɵɜ ɡɚɜɢɫɲɢɯ ɤɨɧɫɨ-
ɥɟɣ ɤɪɨɜɥɢ ɩɥɚɫɬɚ ɩɨ ɝɪɚɧɢɰɚɦ ɨɱɢɫɬɧɨɝɨ ɡɚɛɨɹ ɫɨ
ɫɬɨɪɨɧɵ ɜɟɧɬɢɥɹɰɢɨɧɧɨɝɨ ɲɬɪɟɤɚ 33 ɞɨ 20 ɦ ɩɨ ɜɟɪ-
ɬɢɤɚɥɢ (ɫɦ. ɤɨɪɨɬɤɢɟ ɫɤɜɚɠɢɧɵ ɧɚ ɪɢɫ.1).

Ⱦɥɹ ɫɧɢɠɟɧɢɹ ɝɚɡɨɧɨɫɧɨɫɬɢ ɩɥɚɫɬɚ ɜɩɟɪɟɞɢ ɡɚ-
ɛɨɹ ɥɚɜɵ 33 ɛɭɪɢɥɢɫɶ ɫ ɤɨɧɜɟɣɟɪɧɨɝɨ ɲɬɪɟɤɚ ɩɨ ɜɨɫ-
ɫɬɚɧɢɸ ɩɥɚɫɬɚ ɞɟɝɚɡɚɰɢɨɧɧɵɟ ɫɤɜɚɠɢɧɵ ɧɚ ɝɥɭɛɢɧɭ
ɞɨ 180 ɦ ɛɭɪɨɜɨɣ ɭɫɬɚɧɨɜɤɨɣ ɋȻȽ-4ɦ (ɪɢɫ. 1). ɇɚ
ɛɨɥɶɲɭɸ ɝɥɭɛɢɧɭ, ɫ ɭɱɟɬɨɦ ɫɥɨɠɧɵɯ ɝɨɪɧɨ-
ɝɟɨɥɨɝɢɱɟɫɤɢɯ ɭɫɥɨɜɢɣ, ɫɤɜɚɠɢɧɵ ɩɪɨɛɭɪɢɬɶ ɧɟ ɭɞɚ-
ɜɚɥɨɫɶ. ɉɪɢ ɷɬɨɦ ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɫɤɜɚɠɢɧɚɦɢ ɛɵ-
ɥɨ ɩɪɢɧɹɬɨ ɪɚɜɧɵɦ 5 ɦ, ɦɢɧɢɦɚɥɶɧɨɟ ɡɚ ɜɫɸ ɢɫɬɨɪɢɸ
ɜɵɩɨɥɧɟɧɢɹ ɞɟɝɚɡɚɰɢɢ ɧɚ ɲɚɯɬɚɯ Ʉɭɡɛɚɫɫɚ. ɉɨ ɮɚɤɬɭ
ɨɧɨ ɢɧɨɝɞɚ ɫɨɫɬɚɜɥɹɥɨ ɢ ɦɟɧɶɲɭɸ ɜɟɥɢɱɢɧɭ.

Ɉɞɧɨɜɪɟɦɟɧɧɨ, ɜ ɫɜɹɡɢ ɫ ɧɟɜɨɡɦɨɠɧɨɫɬɶɸ ɛɭɪɟ-
ɧɢɹ ɞɟɝɚɡɚɰɢɨɧɧɵɯ ɫɤɜɚɠɢɧ ɧɚ ɜɫɸ ɞɥɢɧɭ ɥɚɜɵ, ɛɵɥɨ
ɩɪɢɧɹɬɨ ɛɟɫɩɪɟɰɟɞɟɧɬɧɨɟ ɪɟɲɟɧɢɟ ɨ ɩɪɨɯɨɞɤɟ ɪɚɡ-
ɪɟɡɧɨɝɨ ɜɟɧɬɢɥɹɰɢɨɧɧɨɝɨ ɲɬɪɟɤɚ 33 ɧɚɜɫɬɪɟɱɭ ɞɜɢ-

ɠɟɧɢɸ ɥɚɜɵ ɫ ɜɵɯɨɞɨɦ ɧɚ ɟɟ ɡɚɛɨɣ ɧɚ ɪɚɫɫɬɨɹɧɢɢ
100 ɦ ɨɬ ɜɟɧɬɢɥɹɰɢɨɧɧɨɝɨ ɲɬɪɟɤɚ ɫ ɬɟɦ, ɱɬɨɛɵ ɦɨɠɧɨ
ɛɵɥɨ ɢɡ ɧɟɝɨ ɛɭɪɢɬɶ ɫɤɜɚɠɢɧɵ ɩɨ ɜɨɫɫɬɚɧɢɸ ɩɥɚɫɬɚ ɢ
ɜ ɪɟɡɭɥɶɬɚɬɟ ɞɟɝɚɡɢɪɨɜɚɬɶ ɭɝɨɥɶɧɵɣ ɦɚɫɫɢɜ ɜɩɟɪɟɞɢ
ɡɚɛɨɹ ɥɚɜɵ ɧɚ ɜɫɸ ɟɟ ɞɥɢɧɭ.

ɉɪɢɦɟɧɟɧɢɟ ɜ ɞɨɩɨɥɧɟɧɢɟ ɤ ɩɟɪɟɱɢɫɥɟɧɧɵɦ
ɦɟɪɨɩɪɢɹɬɢɹɦ ɛɭɪɟɧɢɹ ɪɚɡɝɪɭɡɨɱɧɵɯ ɫɤɜɚɠɢɧ ɧɚ ɭɱɚ-
ɫɬɤɚɯ ɥɚɜɵ, ɝɞɟ ɩɪɨɢɫɯɨɞɢɥɢ ɞɢɧɚɦɢɱɟɫɤɢɟ ɹɜɥɟɧɢɹ,
ɢ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɪɟɠɢɦɚ ɪɚɛɨɬɵ ɤɨɦɛɚɣɧɚ ɩɨɡɜɨɥɢɥɨ
ɫɜɟɫɬɢ ɤ ɦɢɧɢɦɭɦɭ ɩɪɨɹɜɥɟɧɢɟ ɝɚɡɨɞɢɧɚɦɢɱɟɫɤɨɣ ɚɤ-
ɬɢɜɧɨɫɬɢ ɜ ɡɚɛɨɟ ɥɚɜɵ ɢ ɩɨɜɵɫɢɬɶ ɞɨɛɵɱɭ ɞɨ ɜɟɥɢɱɢ-
ɧɵ, ɨɛɟɫɩɟɱɢɜɚɸɳɟɣ ɪɟɧɬɚɛɟɥɶɧɨɫɬɶ ɟɟ ɪɚɛɨɬɵ.

ɋɢɬɭɚɰɢɹ ɫ ɨɩɚɫɧɨɫɬɶɸ ɩɨ ɞɢɧɚɦɢɱɟɫɤɢɦ ɹɜɥɟ-
ɧɢɹɦ ɨɛɨɫɬɪɹɥɚɫɶ ɬɚɤɠɟ ɧɚ ɲɚɯɬɚɯ «Ⱥɥɚɪɞɢɧɫɤɚɹ» ɢ
©ȿɪɭɧɚɤɨɜɫɤɚɹ-VIII» ɈȺɈ «ɈɍɄ «ɘɠɤɭɡɛɚɫɫɭɝɨɥɶ»,
ɝɞɟ ɝɥɭɛɢɧɚ ɝɨɪɧɵɯ ɪɚɛɨɬ ɩɪɟɜɵɫɢɥɚ 400 ɦ.

ȼ ɷɬɨɣ ɫɜɹɡɢ ɩɪɟɞɥɚɝɚɟɬɫɹ ɨɫɭɳɟɫɬɜɥɹɬɶ ɩɪɟɞ-
ɜɚɪɢɬɟɥɶɧɭɸ ɤɨɦɩɥɟɤɫɧɭɸ ɨɰɟɧɤɭ ɨɩɚɫɧɨɫɬɢ ɩɨ ɞɢ-
ɧɚɦɢɱɟɫɤɢɦ ɹɜɥɟɧɢɹɦ ɜɧɨɜɶ ɡɚɩɭɫɤɚɟɦɵɯ ɨɱɢɫɬɧɵɯ ɡɚ-
ɛɨɟɜ ɩɪɢ ɞɨɫɬɢɠɟɧɢɢ ɝɥɭɛɢɧɵ 400 ɦ. ɇɢɠɟ ɜ ɤɚɱɟɫɬɜɟ
ɩɪɢɦɟɪɚ ɩɨɤɚɡɚɧ ɩɨɪɹɞɨɤ ɜɵɩɨɥɧɟɧɢɹ ɬɚɤɨɣ ɨɰɟɧɤɢ ɞɥɹ
ɜɵɟɦɨɱɧɨɝɨ ɫɬɨɥɛɚ 6-1-11 ɲɚɯɬɵ «Ⱥɥɚɪɞɢɧɫɤɚɹ».

ȼ ɩɪɨɰɟɫɫɟ ɤɨɦɩɥɟɤɫɧɨɣ ɨɰɟɧɤɢ ɜɵɛɪɨɫɨɨɩɚɫ-
ɧɨɫɬɢ ɩɪɨɚɧɚɥɢɡɢɪɨɜɚɧɵ ɫɥɟɞɭɸɳɢɟ ɮɚɤɬɨɪɵ, ɨɩɪɟ-
ɞɟɥɹɸɳɢɟ ɜɨɡɦɨɠɧɨɫɬɶ ɩɪɨɹɜɥɟɧɢɹ ɞɢɧɚɦɢɱɟɫɤɢɯ
ɹɜɥɟɧɢɣ ɩɪɢ ɨɬɪɚɛɨɬɤɟ ɜɵɟɦɨɱɧɨɝɨ ɫɬɨɥɛɚ 6-1-11:

- ɝɟɨɥɨɝɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɢ ɫɜɨɣɫɬɜɚ ɭɝɥɹ
ɩɥɚɫɬɚ 6 ɜ ɩɪɟɞɟɥɚɯ  ɜɵɟɦɨɱɧɨɝɨ ɫɬɨɥɛɚ 6-1-11;

- ɝɨɪɧɨɬɟɯɧɢɱɟɫɤɢɟ ɭɫɥɨɜɢɹ ɨɬɪɚɛɨɬɤɢ ɩɥɚɫɬɨɜ ɢ
ɧɚɥɢɱɢɟ ɡɨɧ ɩɨɜɵɲɟɧɧɨɝɨ ɝɨɪɧɨɝɨ ɞɚɜɥɟɧɢɹ (ɞɚɥɟɟ -
ɉȽȾ) ɢ ɡɚɳɢɳɟɧɧɵɯ ɡɨɧ;

- ɪɟɡɭɥɶɬɚɬɵ ɧɚɱɚɥɶɧɨɝɨ ɩɪɨɝɧɨɡɚ ɭɞɚɪɨɨɩɚɫɧɨ-
ɫɬɢ ɩɥɚɫɬɚ 6 ɜɵɟɦɨɱɧɨɝɨ ɫɬɨɥɛɚ 6-1-11;

- ɷɧɟɪɝɟɬɢɱɟɫɤɚɹ ɜɨɡɦɨɠɧɨɫɬɶ ɜɨɡɧɢɤɧɨɜɟɧɢɹ
ɞɢɧɚɦɢɱɟɫɤɢɯ ɹɜɥɟɧɢɣ ɧɚ ɜɵɟɦɨɱɧɨɦ ɭɱɚɫɬɤɟ;

- ɪɟɡɭɥɶɬɚɬɵ ɬɟɤɭɳɟɝɨ ɩɪɨɝɧɨɡɚ ɜɵɛɪɨɫɨɨɩɚɫɧɨ-
ɫɬɢ ɩɪɢ ɩɪɨɜɟɞɟɧɢɢ ɨɤɨɧɬɭɪɢɜɚɸɳɢɯ ɜɵɟɦɨɱɧɵɣ
ɫɬɨɥɛ 6-1-11 ɜɵɪɚɛɨɬɨɤ.

ɉɨ ɪɟɡɭɥɶɬɚɬɚɦ ɚɧɚɥɢɡɚ ɫɞɟɥɚɧɵ ɜɵɜɨɞɵ ɨ ɫɬɟ-
ɩɟɧɢ ɨɩɚɫɧɨɫɬɢ ɜɟɞɟɧɢɹ ɝɨɪɧɵɯ ɪɚɛɨɬ ɩɨ ɨɬɪɚɛɨɬɤɟ
ɜɵɟɦɨɱɧɨɝɨ ɛɥɨɤɚ 6-1-11 ɲɚɯɬɵ «Ⱥɥɚɪɞɢɧɫɤɚɹ» ɩɨ
ɞɢɧɚɦɢɱɟɫɤɢɦ ɹɜɥɟɧɢɹɦ.
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1. Ƚɟɨɥɨɝɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɢ ɫɜɨɣɫɬɜɚ ɭɝɥɹ
ɩɥɚɫɬɚ 6 ɜ ɩɪɟɞɟɥɚɯ  ɜɵɟɦɨɱɧɨɝɨ ɫɬɨɥɛɚ 6-1-11

ɍɝɥɟɧɨɫɧɵɣ ɦɚɫɫɢɜ ɜ ɩɪɟɞɟɥɚɯ ɪɚɫɫɦɚɬɪɢɜɚɟ-
ɦɨɝɨ ɭɱɚɫɬɤɚ ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɫɥɨɠɧɵɦ ɝɟɨɥɨɝɢɱɟ-
ɫɤɢɦ ɫɬɪɨɟɧɢɟɦ. ɉɪɢ ɩɪɨɜɟɞɟɧɢɢ ɨɤɨɧɬɭɪɢɜɚɸɳɢɯ
ɜɵɟɦɨɱɧɵɣ ɫɬɨɥɛ 6-1-11 ɩɨɞɝɨɬɨɜɢɬɟɥɶɧɵɯ ɜɵɪɚɛɨ-
ɬɨɤ ɛɵɥɢ ɜɫɬɪɟɱɟɧɵ ɬɟɤɬɨɧɢɱɟɫɤɢɟ ɧɚɪɭɲɟɧɢɹ ɜɡɛɪɨ-
ɫɨɜɨɝɨ ɬɢɩɚ ɫ ɚɦɩɥɢɬɭɞɨɣ 0,7-4,5 ɦ, ɡɨɧɵ ɜɥɢɹɧɢɹ ɤɨ-
ɬɨɪɵɯ ɯɚɪɚɤɬɟɪɢɡɭɸɬɫɹ ɫɠɢɦɚɸɳɢɦɢ ɧɚɩɪɹɠɟɧɢɹɦɢ.
Ʉ ɷɬɢɦ ɡɨɧɚɦ ɱɚɫɬɨ ɛɵɜɚɸɬ ɩɪɢɭɪɨɱɟɧɵ ɦɟɫɬɚ ɩɪɨɹɜ-
ɥɟɧɢɹ ɜɧɟɡɚɩɧɵɯ ɜɵɛɪɨɫɨɜ. Ɉɞɧɚɤɨ ɬɟɤɭɳɢɦ ɩɪɨɝɧɨ-
ɡɨɦ ɜɵɛɪɨɫɨɨɩɚɫɧɵɯ ɡɨɧ, ɚ ɬɚɤɠɟ ɩɨɬɟɧɰɢɚɥɶɧɨ
ɨɩɚɫɧɵɯ ɩɨ ɜɧɟɡɚɩɧɵɦ ɜɵɛɪɨɫɚɦ ɩɨɬɟɧɰɢɚɥɶɧɨ ɜɵ-
ɛɪɨɫɨɨɩɚɫɧɵɯ ɬɟɤɬɨɧɢɱɟɫɤɢɯ ɫɬɪɭɤɬɭɪ ɭɫɬɚɧɨɜɥɟɧɨ ɧɟ
ɛɵɥɨ. ɇɨ ɧɟ ɢɫɤɥɸɱɟɧɨ, ɱɬɨ ɜɧɭɬɪɢ ɜɵɟɦɨɱɧɨɝɨ ɫɬɨɥ-
ɛɚ ɜɛɥɢɡɢ ɫɦɟɫɬɢɬɟɥɟɣ ɧɚɪɭɲɟɧɢɣ ɬɟɤɬɨɧɢɱɟɫɤɚɹ ɧɚ-
ɪɭɲɟɧɧɨɫɬɶ ɩɥɚɫɬɚ ɦɨɠɟɬ ɭɜɟɥɢɱɢɬɶɫɹ ɞɨ ɩɨɬɟɧɰɢ-
ɚɥɶɧɨ ɜɵɛɪɨɫɨɨɩɚɫɧɨɣ.

ɉɪɢ ɞɚɧɧɨɣ ɫɬɟɩɟɧɢ ɦɟɬɚɦɨɪɮɢɡɦɚ ɭɝɥɹ ɜɨɡ-
ɦɨɠɧɵ ɢ ɝɨɪɧɵɟ ɭɞɚɪɵ.

Ɉɞɢɧ ɢɡ ɨɩɪɟɞɟɥɹɸɳɢɯ ɩɨɤɚɡɚɬɟɥɟɣ ɜɵɛɪɨɫɨ-
ɨɩɚɫɧɨɫɬɢ – ɝɚɡɨɧɨɫɧɨɫɬɶ ɭɝɥɹ ɧɚ ɝɥɭɛɢɧɟ ɩɥɚɧɢɪɭɟ-
ɦɨɣ ɨɬɪɚɛɨɬɤɢ ɩɥɚɫɬɚ 6 ɥɚɜɨɣ 6-1-11 ɞɨɫɬɢɝɚɟɬ
17,3 ɦ
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ɬ, ɜɟɥɢɱɢɧɚ ɤɨɬɨɪɨɣ ɜ ɞɚɧɧɵɯ ɭɫɥɨɜɢɹɯ ɜɟɞɟ-

ɧɢɹ ɝɨɪɧɵɯ ɪɚɛɨɬ ɹɜɥɹɟɬɫɹ ɞɨɫɬɚɬɨɱɧɨɣ ɞɥɹ ɪɚɡɜɹɡɵ-
ɜɚɧɢɹ ɜɧɟɡɚɩɧɨɝɨ ɜɵɛɪɨɫɚ ɭɝɥɹ ɢ ɝɚɡɚ.

Ȼɨɥɶɲɨɟ ɜɥɢɹɧɢɟ ɧɚ ɫɜɨɣɫɬɜɚ ɭɝɥɟɣ, ɜ ɬɨɦ ɱɢɫ-
ɥɟ ɢ ɧɚ ɟɝɨ ɜɵɛɪɨɫɨɨɩɚɫɧɨɫɬɶ, ɨɤɚɡɵɜɚɟɬ ɫɬɟɩɟɧɶ ɦɟ-
ɬɚɦɨɪɮɢɡɦɚ. Ɉɧɚ ɨɰɟɧɢɜɚɟɬɫɹ ɩɨ ɜɵɯɨɞɭ ɥɟɬɭɱɢɯ
ɜɟɳɟɫɬɜ, ɫɨɞɟɪɠɚɧɢɸ ɭɝɥɟɪɨɞɚ ɢ ɨɬɪɚɠɚɬɟɥɶɧɨɣ
ɫɩɨɫɨɛɧɨɫɬɢ ɜɢɬɪɢɧɢɬɚ. ɇɚɢɛɨɥɟɟ ɨɩɚɫɧɵɦɢ ɩɨ ɞɚɧ-
ɧɵɦ ɹɜɥɟɧɢɹɦ ɩɨɤɚɡɚɥɢ ɫɟɛɹ ɭɝɥɢ ɫɪɟɞɧɟɣ ɫɬɟɩɟɧɢ
ɦɟɬɚɦɨɪɮɢɡɦɚ [1], ɤ ɤɚɤɨɜɵɦ ɨɬɧɨɫɢɬɫɹ ɭɝɨɥɶ ɩɥɚɫɬɚ
6, ɜɵɯɨɞ ɥɟɬɭɱɢɯ ɞɥɹ ɤɨɬɨɪɨɝɨ ɫɨɫɬɚɜɥɹɟɬ 14,5-17,3%.

Ɋɚɛɨɱɚɹ ɜɥɚɠɧɨɫɬɶ ɭɝɥɹ ɩɥɚɫɬɚ 6 ɧɚɯɨɞɢɬɫɹ ɧɚ
ɭɪɨɜɧɟ ɤɪɢɬɢɱɟɫɤɨɝɨ ɡɧɚɱɟɧɢɹ 6% ɢ ɧɢɠɟ [2]. ɍɝɨɥɶ-
ɧɵɣ ɩɥɚɫɬ ɫɱɢɬɚɟɬɫɹ ɧɟɜɵɛɪɨɫɨɨɩɚɫɧɵɦ ɬɨɥɶɤɨ ɩɪɢ
ɜɥɚɠɧɨɫɬɢ ɜɵɲɟ 6%. ȼɥɚɠɧɨɫɬɶɸ ɭɝɥɹ ɜ ɭɤɚɡɚɧɧɵɯ
ɩɪɟɞɟɥɚɯ ɯɚɪɚɤɬɟɪɢɡɭɸɬɫɹ ɢ ɭɞɚɪɨɨɩɚɫɧɵɟ ɩɥɚɫɬɵ.

Ɇɚɪɤɚ ɭɝɥɹ Ɍɋ ɜɯɨɞɢɬ ɜ ɱɢɫɥɨ ɬɟɯ, ɩɪɢ ɤɨɬɨɪɵɯ
ɧɟ ɢɫɤɥɸɱɚɟɬɫɹ ɨɩɚɫɧɨɫɬɶ ɩɨ ɜɧɟɡɚɩɧɵɦ ɜɵɛɪɨɫɚɦ.
Ɂɨɥɶɧɨɫɬɶ ɭɝɥɹ ɩɥɚɫɬɚ 6 ɧɚ ɞɚɧɧɨɦ ɭɱɚɫɬɤɟ ɢɡɦɟɧɹ-
ɟɬɫɹ ɜ ɩɪɟɞɟɥɚɯ 10,2-12,6 %. ɇɢɡɤɚɹ ɡɨɥɶɧɨɫɬɶ ɧɚɢ-
ɛɨɥɟɟ ɫɜɨɣɫɬɜɟɧɧɚ ɨɩɚɫɧɵɦ ɩɨ ɜɧɟɡɚɩɧɵɦ ɜɵɛɪɨɫɚɦ
ɡɨɧɚɦ ɩɥɚɫɬɨɜ. ɍɞɚɪɨɨɩɚɫɧɵɟ ɩɥɚɫɬɵ ɬɚɤɠɟ ɦɨɝɭɬ
ɢɦɟɬɶ ɧɟɜɵɫɨɤɭɸ ɡɨɥɶɧɨɫɬɶ.

Ⱦɨɫɬɚɬɨɱɧɨ ɜɵɫɨɤɚɹ, ɩɨ ɞɚɧɧɵɦ ɝɟɨɥɨɝɢɱɟɫɤɨɣ
ɪɚɡɜɟɞɤɢ, ɩɪɨɱɧɨɫɬɶ ɩɥɚɫɬɚ 6 ɢ ɧɚɥɢɱɢɟ ɚɤɬɢɜɧɨɣ
ɩɪɨɱɧɨɣ ɤɪɨɜɥɢ, ɜ ɧɟɤɨɬɨɪɵɯ ɡɨɧɚɯ ɢɦɟɸɳɟɣ ɩɪɨɱ-
ɧɨɫɬɶ ɜɵɲɟ 100 Ɇɉɚ, ɝɨɜɨɪɢɬ ɨ ɜɨɡɦɨɠɧɨɫɬɢ ɝɨɪɧɵɯ
ɭɞɚɪɨɜ ɜ ɡɨɧɚɯ ɩɨɜɵɲɟɧɧɨɝɨ ɝɨɪɧɨɝɨ ɞɚɜɥɟɧɢɹ ɩɪɢ
ɜɟɞɟɧɢɢ ɨɱɢɫɬɧɵɯ ɪɚɛɨɬ ɜ ɜɵɟɦɨɱɧɨɦ ɫɬɨɥɛɟ 6-1-11.
ɂɡɦɟɪɟɧɢɹ ɤɨɷɮɮɢɰɢɟɧɬɚ ɤɪɟɩɨɫɬɢ ɭɝɥɹ ɩɪɢ ɬɟɤɭɳɟɦ
ɩɪɨɝɧɨɡɟ ɜɵɛɪɨɫɨɨɩɚɫɧɨɫɬɢ ɜ ɩɨɞɝɨɬɨɜɢɬɟɥɶɧɵɯ ɜɵɪɚ-
ɛɨɬɤɚɯ ɩɥɚɫɬɚ 6 ɜ ɪɚɣɨɧɟ ɜɟɞɟɧɢɹ ɝɨɪɧɵɯ ɪɚɛɨɬ ɩɨɞ-
ɬɜɟɪɞɢɥɢ ɝɟɨɥɨɝɨɪɚɡɜɟɞɨɱɧɵɟ ɞɚɧɧɵɟ ɨ ɜɵɫɨɤɨɣ ɩɪɨɱ-
ɧɨɫɬɢ ɩɥɚɫɬɚ, ɯɚɪɚɤɬɟɪɧɨɣ ɞɥɹ ɭɞɚɪɨɨɩɚɫɧɵɯ ɭɱɚɫɬɤɨɜ.

2. Ƚɨɪɧɨɬɟɯɧɢɱɟɫɤɢɟ ɭɫɥɨɜɢɹ  ɨɬɪɚɛɨɬɤɢ ɩɥɚɫɬɨɜ ɢ
ɧɚɥɢɱɢɟ ɡɨɧ ɉȽȾ ɢ ɡɚɳɢɳɟɧɧɵɯ ɡɨɧ

ɉɥɚɫɬ 6 ɡɚɥɟɝɚɟɬ ɜ 27 ɦ ɧɢɠɟ ɩɥɚɫɬɚ 3-3ɚ. Ɇɨɳ-

ɧɨɫɬɶ ɩɥɚɫɬɚ ɜ ɩɪɟɞɟɥɚɯ ɜɵɟɦɨɱɧɨɝɨ ɛɥɨɤɚ ɪɚɜɧɚ 8,9-
9,9 ɦ ɩɪɢ ɫɪɟɞɧɟɣ ɟɟ ɜɟɥɢɱɢɧɟ 9,5 ɦ.

Ɋɚɡɦɟɪɵ ɜɵɟɦɨɱɧɨɝɨ ɫɬɨɥɛɚ 6-1-11 ɫɨɫɬɚɜɥɹɸɬ
220 ɦ ɩɨ ɲɢɪɢɧɟ (ɞɥɢɧɚ ɥɚɜɵ) ɢ 1220 ɦ ɩɨ ɞɥɢɧɟ,
ȼɵɧɢɦɚɟɦɚɹ ɦɨɳɧɨɫɬɶ ɩɥɚɫɬɚ – 4,5 ɦ. Ƚɥɭɛɢɧɚ ɪɚɛɨɬ
ɨɬ ɩɨɜɟɪɯɧɨɫɬɢ ɜ ɥɚɜɟ 6-1-11 ɢɡɦɟɧɹɟɬɫɹ ɨɬ  455 ɞɨ
620 ɦ. ɗɬɨ ɡɧɚɱɢɬɟɥɶɧɨ ɧɢɠɟ ɝɥɭɛɢɧ, ɧɚɱɢɧɚɹ ɫ ɤɨɬɨ-
ɪɵɯ ɜɨɡɦɨɠɧɨ ɩɪɨɹɜɥɟɧɢɟ ɜɵɛɪɨɫɨ- ɢ ɭɞɚɪɨɨɩɚɫɧɨ-
ɫɬɢ. ɋ ɝɥɭɛɢɧɵ 300 ɦ ɲɚɯɬɨɩɥɚɫɬ 6 ɨɬɧɟɫɟɧ ɤ ɭɝɪɨ-
ɠɚɟɦɵɦ ɩɨ ɜɧɟɡɚɩɧɵɦ ɜɵɛɪɨɫɚɦ ɭɝɥɹ ɢ ɝɚɡɚ, ɚ ɫ ɝɥɭ-
ɛɢɧɵ 150 ɦ – ɤ ɭɝɪɨɠɚɟɦɵɦ ɩɨ ɝɨɪɧɵɦ ɭɞɚɪɚɦ.

Ʉɚɤ ɢɡɜɟɫɬɧɨ, ɩɪɢ ɬɚɤɢɯ ɡɧɚɱɢɬɟɥɶɧɵɯ ɜɟɥɢɱɢ-
ɧɚɯ ɦɨɳɧɨɫɬɢ ɩɥɚɫɬɚ, ɤɚɤɭɸ ɢɦɟɟɬ ɩɥɚɫɬ 6, ɜɧɟɡɚɩ-
ɧɵɟ ɜɵɛɪɨɫɵ ɭɝɥɹ ɢ ɝɚɡɚ ɜ ɨɱɢɫɬɧɵɯ ɡɚɛɨɹɯ ɧɟ ɩɪɨɹɜ-
ɥɹɸɬɫɹ. ɋɨɝɥɚɫɧɨ [3], ɩɪɢɦɟɪɧɚɹ ɫɪɟɞɧɹɹ ɲɢɪɢɧɚ ɡɨ-
ɧɵ ɨɩɨɪɧɨɝɨ ɞɚɜɥɟɧɢɹ ɜɩɟɪɟɞɢ ɨɱɢɫɬɧɨɝɨ ɡɚɛɨɹ ɞɥɹ
ɩɥɚɫɬɨɜ ɫ ɬɪɭɞɧɨɨɛɪɭɲɚɟɦɨɣ ɤɪɨɜɥɟɣ ɦɨɠɟɬ ɜɵɱɢɫ-
ɥɹɬɶɫɹ ɩɨ ɮɨɪɦɭɥɟ:
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ɝɞɟ ɋ – ɤɨɷɮɮɢɰɢɟɧɬ ɭɜɟɥɢɱɟɧɢɹ ɲɢɪɢɧɵ ɡɨɧɵ ɨɩɨɪ-

ɧɨɝɨ ɞɚɜɥɟɧɢɹ (ɩɪɢɧɢɦɚɟɬɫɹ ɜ ɩɪɟɞɟɥɚɯ ɨɬ 1,12 ɞɨ
1,30; Ⱥ, ȼ, ɯ – ɩɨɫɬɨɹɧɧɵɟ ɤɨɷɮɮɢɰɢɟɧɬɵ, ɞɥɹ ɢɫɫɥɟ-

ɞɭɟɦɵɯ ɭɫɥɨɜɢɣ ɫɨɫɬɚɜɥɹɸɳɢɟ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ 1,87,
1,13 ɢ 0,40; mɜ – ɜɵɧɢɦɚɟɦɚɹ ɦɨɳɧɨɫɬɶ ɩɥɚɫɬɚ, ɦ;
H – ɝɥɭɛɢɧɚ ɝɨɪɧɵɯ ɪɚɛɨɬ ɜ ɨɱɢɫɬɧɨɦ ɡɚɛɨɟ, ɦ.

Ⱦɥɹ ɜɵɟɦɨɱɧɨɝɨ ɫɬɨɥɛɚ 6-1-11 ɫ ɭɱɟɬɨɦ ɜɵɧɢ-
ɦɚɟɦɨɣ ɦɨɳɧɨɫɬɢ ɩɥɚɫɬɚ mɜ=4,5 ɦ, ɝɥɭɛɢɧɵ ɝɨɪɧɵɯ
ɪɚɛɨɬ 455-620 ɦ, ɩɪɢɧɹɬɨɣ ɜɟɥɢɱɢɧɵ ɤɨɷɮɮɢɰɢɟɧɬɚ
ɭɜɟɥɢɱɟɧɢɹ ɲɢɪɢɧɵ ɡɨɧɵ ɨɩɨɪɧɨɝɨ ɞɚɜɥɟɧɢɹ ɋ ɨɬ
1,22 ɞɨ 1,30 ɩɪɢɦɟɪɧɚɹ ɲɢɪɢɧɚ ɡɨɧɵ ɨɩɨɪɧɨɝɨ ɞɚɜ-
ɥɟɧɢɹ ɞɥɹ ɩɥɚɫɬɚ 6 ɛɭɞɟɬ ɢɡɦɟɧɹɬɶɫɹ ɫɨɝɥɚɫɧɨ ɜɵ-
ɲɟɩɪɢɜɟɞɟɧɧɨɣ ɮɨɪɦɭɥɵ ɜ ɩɪɟɞɟɥɚɯ 101-118 ɦ. Ɂɨɧɚ
ɜɥɢɹɧɢɹ ɨɱɢɫɬɧɨɣ ɜɵɪɚɛɨɬɤɢ ɧɚ ɧɚɩɪɹɠɟɧɧɨɟ ɫɨɫɬɨɹ-
ɧɢɟ ɩɥɚɫɬɚ ɛɭɞɟɬ ɢɦɟɬɶ ɟɳɟ ɛɨɥɶɲɭɸ ɩɪɨɬɹɠɟɧɧɨɫɬɶ
ɫ ɭɱɟɬɨɦ ɬɨɝɨ, ɱɬɨ ɨɧɚ ɫɤɥɚɞɵɜɚɟɬɫɹ ɢɡ ɡɨɧɵ ɨɩɨɪɧɨɝɨ
ɞɚɜɥɟɧɢɹ ɢ ɡɨɧɵ ɪɚɡɝɪɭɡɤɢ ɩɥɚɫɬɚ, ɝɪɚɧɢɱɚɳɟɣ ɫ
ɩɥɨɫɤɨɫɬɶɸ ɡɚɛɨɹ.

Ɂɧɚɱɢɬɟɥɶɧɵɦ, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɛɭɞɟɬ ɢ ɪɚɫ-
ɫɬɨɹɧɢɟ ɞɨ ɦɚɤɫɢɦɭɦɚ ɤɨɧɰɟɧɬɪɚɰɢɢ ɧɚɩɪɹɠɟɧɢɣ.
ɉɪɢ ɧɚɥɢɱɢɢ ɜ ɩɥɚɫɬɟ ɜ ɫɟɱɟɧɢɢ ɡɚɛɨɹ ɩɨɬɟɧɰɢɚɥɶɧɨ
ɜɵɛɪɨɫɨɨɩɚɫɧɨɣ ɩɚɱɤɢ, ɜ ɤɨɬɨɪɨɣ ɮɨɪɦɢɪɭɟɬɫɹ ɜɵ-
ɛɪɨɫɨɨɩɚɫɧɚɹ ɫɢɬɭɚɰɢɹ, ɨɧɨ ɦɨɠɟɬ ɛɵɬɶ ɪɚɫɫɱɢɬɚɧɨ,
ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ [4], ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɫɥɟɞɭɸɳɟɣ
ɡɚɜɢɫɢɦɨɫɬɢ:
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ɝɞɟ mɜ – ɦɨɳɧɨɫɬɶ ɩɨɬɟɧɰɢɚɥɶɧɨ ɜɵɛɪɨɫɨɩɚɫɧɨɣ ɩɚɱ-

ɤɢ ɭɝɥɹ; Kɜɜ – ɧɚɩɪɹɠɟɧɢɹ ɧɚ ɤɪɨɦɤɟ ɡɚɛɨɹ ɩɪɢ ɧɚɥɢ-

ɱɢɢ ɜɵɛɪɨɫɨɨɩɚɫɧɨɣ ɩɚɱɤɢ, Ɇɉɚ;  – ɭɞɟɥɶɧɵɣ ɜɟɫ
ɩɨɪɨɞ ɤɪɨɜɥɢ, Ɇɇɦ

3
; H – ɝɥɭɛɢɧɚ ɡɚɥɟɝɚɧɢɹ ɜɵɪɚɛɨɬ-

ɤɢ, ɦ; tn – ɩɪɢɜɟɞɟɧɧɨɟ ɜɪɟɦɹ ɦɟɠɞɭ ɰɢɤɥɚɦɢ ɜɵɟɦɤɢ
ɭɝɥɹ, ɱɚɫ; r – ɜɬɨɪɢɱɧɵɣ ɲɚɝ ɨɛɪɭɲɟɧɢɹ ɤɪɨɜɥɢ, ɦ.

ȼɟɥɢɱɢɧɚ ɩɚɪɚɦɟɬɪɚ Kɜɜ  ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ
ɮɨɪɦɭɥɟ [4]:



ɉɊɈȻɅȿɆɕ ȽɈɊɇɈɃ ȽȿɈɆȿɏȺɇɂɄɂ

ɆȺɊɄɒȿɃȾȿɊɋɄɂɃ ȼȿɋɌɇɂɄ ʋ 6 – 2015 ɝ.
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  ɆɉȺ, (3)

ɝɞɟ fɜ –  ɤɨɷɮɮɢɰɢɟɧɬ ɤɪɟɩɨɫɬɢ ɩɨ
ɆɆɉɪɨɬɨɞɶɹɤɨɧɨɜɭ ɩɨɬɟɧɰɢɚɥɶɧɨ ɜɵɛɪɨɫɨɨɩɚɫɧɨɣ
ɩɚɱɤɢ ɭɝɥɹ.

Ɋɚɫɫɱɢɬɚɧɧɚɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɪɭɤɨɜɨɞɫɬɜɨɦ [2]
ɜɟɥɢɱɢɧɚ Lɧ  ɩɪɢ ɩɨɹɜɥɟɧɢɢ ɜ ɫɟɱɟɧɢɢ ɡɚɛɨɹ ɩɨɬɟɧɰɢ-

ɚɥɶɧɨ ɜɵɛɪɨɫɨɨɩɚɫɧɨɣ ɩɚɱɤɢ ɦɨɳɧɨɫɬɶɸ 0,5 ɦ ɫ ɤɨ-
ɷɮɮɢɰɢɟɧɬɨɦ ɤɪɟɩɨɫɬɢ ɩɨ ɆɆɉɪɨɬɨɞɶɹɤɨɧɨɜɭ, ɪɚɜ-
ɧɵɦ 0,7 (ɩɪɢ ɬɚɤɢɯ ɡɧɚɱɟɧɢɹɯ ɦɨɳɧɨɫɬɢ ɢ ɤɨɷɮɮɢɰɢ-
ɟɧɬɚ ɤɪɟɩɨɫɬɢ ɭɝɥɹ ɱɚɳɟ ɜɫɟɝɨ ɧɚɱɢɧɚɸɬɫɹ ɜɧɟɡɚɩɧɵɟ
ɜɵɛɪɨɫɵ), ɫɨɫɬɚɜɢɥɚ 15,7 ɦ. ɉɪɢ ɬɚɤɨɣ ɜɟɥɢɱɢɧɟ Lɧ
ɪɚɫɫɬɨɹɧɢɟ ɞɨ ɡɨɧɵ ɢɧɬɟɧɫɢɜɧɨɝɨ ɪɚɡɜɢɬɢɹ ɤɜɚɡɢɩɚ-
ɪɚɥɥɟɥɶɧɵɯ ɡɚɛɨɸ ɬɪɟɳɢɧ, ɝɞɟ ɮɨɪɦɢɪɭɟɬɫɹ ɦɚɤɫɢ-
ɦɚɥɶɧɨɟ ɨɬɧɨɲɟɧɢɟ ɚɤɬɢɜɧɨɣ ɫɢɥɵ ɜɧɟɡɚɩɧɨɝɨ ɜɵ-
ɛɪɨɫɚ ɤ ɩɪɟɩɹɬɫɬɜɭɸɳɟɣ ɟɝɨ ɪɚɡɜɹɡɵɜɚɧɢɸ ɩɚɫɫɢɜ-
ɧɨɣ ɫɢɥɟ, ɪɚɜɧɨ 6-10 ɦ. ɗɬɨ ɦɧɨɝɨ, ɢ ɞɨɫɬɢɠɟɧɢɟ
ɡɞɟɫɶ ɜɟɥɢɱɢɧɵ ɭɤɚɡɚɧɧɨɝɨ ɜɵɲɟ ɨɬɧɨɲɟɧɢɹ ɫɢɥ,
ɩɪɟɜɵɲɚɸɳɟɝɨ 1, ɩɪɢ ɤɨɬɨɪɨɦ ɧɚɱɢɧɚɟɬɫɹ ɜɵɛɪɨɫ,
ɦɚɥɨɜɟɪɨɹɬɧɨ, ɬɤ. ɫɥɢɲɤɨɦ ɛɨɥɶɲɨɣ ɫɥɨɣ ɭɝɥɹ ɦɟɠ-
ɞɭ ɭɤɚɡɚɧɧɨɣ ɡɨɧɨɣ ɢ ɡɚɛɨɟɦ ɩɪɨɬɢɜɨɫɬɨɢɬ ɚɤɬɢɜɧɨɣ
ɫɢɥɟ. ɉɪɢ ɬɚɤɨɣ ɜɟɥɢɱɢɧɟ Lɧ  ɝɪɚɞɢɟɧɬ ɢɡɦɟɧɟɧɢɹ
ɞɚɜɥɟɧɢɹ ɝɚɡɚ ɨɬ ɩɥɨɫɤɨɫɬɢ ɡɚɛɨɹ ɞɨ ɟɝɨ ɦɚɤɫɢɦɚɥɶ-
ɧɨɝɨ ɡɧɚɱɟɧɢɹ ɛɭɞɟɬ ɧɟɜɵɫɨɤɢɦ, ɚ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ,
ɦɚɥɨɜɟɪɨɹɬɧɨ, ɱɬɨ ɚɤɬɢɜɧɚɹ ɫɢɥɚ ɝɞɟɥɢɛɨ ɜ ɡɨɧɟ ɢɧ-
ɬɟɧɫɢɜɧɨɝɨ ɪɚɡɜɢɬɢɹ ɤɜɚɡɢɩɚɪɚɥɥɟɥɶɧɵɯ ɡɚɛɨɸ ɬɪɟ-
ɳɢɧ ɩɪɟɜɵɫɢɬ ɩɚɫɫɢɜɧɭɸ ɢ ɩɪɨɢɡɨɣɞɟɬ ɜɧɟɡɚɩɧɵɣ
ɜɵɛɪɨɫ.

ɇɟɜɵɫɨɤɚɹ ɜɵɛɪɨɫɨɨɩɚɫɧɨɫɬɶ ɩɥɚɫɬɚ ɛɨɥɶɲɨɣ
ɦɨɳɧɨɫɬɢ ɨɛɭɫɥɨɜɥɟɧɚ ɬɚɤɠɟ ɨɛɪɚɡɨɜɚɧɢɟɦ ɜ ɡɨɧɟ
ɢɡɝɢɛɚ ɩɥɚɫɬɚ ɧɚ ɥɢɧɢɢ ɡɚɛɨɹ ɧɚ ɤɨɧɬɚɤɬɟ ɤɪɨɜɥɢ ɫ
ɩɥɚɫɬɨɦ ɬɪɟɳɢɧ ɢ ɞɪɟɧɢɪɨɜɚɧɢɟɦ ɱɟɪɟɡ ɷɬɢ ɬɪɟɳɢɧɵ
ɝɚɡɚ ɜ ɜɵɲɟɥɟɠɚɳɢɟ ɩɨɪɨɞɵ ɢ ɨɬɪɚɛɨɬɚɧɧɨɟ ɩɪɨ-
ɫɬɪɚɧɫɬɜɨ.

ȼ ɬɨ ɠɟ ɜɪɟɦɹ ɫɥɨɠɧɨɟ ɫɬɪɨɟɧɢɟ ɩɥɚɫɬɚ, ɩɪɢ ɤɨ-
ɬɨɪɨɦ ɜɨɡɦɨɠɧɨ ɩɨɹɜɥɟɧɢɟ ɜ ɫɟɱɟɧɢɢ ɡɚɛɨɹ ɫɥɚɛɨɣ
ɬɟɤɬɨɧɢɱɟɫɤɢ ɧɚɪɭɲɟɧɧɨɣ ɭɝɨɥɶɧɨɣ ɩɚɱɤɢ, ɧɟɫɤɨɥɶɤɨ
ɩɨɜɵɲɚɟɬ ɷɬɭ ɜɟɪɨɹɬɧɨɫɬɶ.

ȼɨɡɧɢɤɧɨɜɟɧɢɟ ɩɨɜɵɲɟɧɧɨɣ ɜɵɛɪɨɫɨɨɩɚɫɧɨɫɬɢ
ɜɨɡɦɨɠɧɨ ɢ ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ ɲɚɝɚ ɩɨɫɚɞɤɢ ɨɫɧɨɜɧɨɣ
ɤɪɨɜɥɢ ɜ ɡɨɧɚɯ ɤɭɩɨɥɶɧɵɯ ɩɨɞɧɹɬɢɣ, ɯɚɪɚɤɬɟɪɧɵɯ, ɤɚɤ
ɭɫɬɚɧɨɜɥɟɧɨ Ʉɟɦɟɪɨɜɫɤɢɦ ɩɪɟɞɫɬɚɜɢɬɟɥɶɫɬɜɨɦ (ɧɵɧɟ
– ɮɢɥɢɚɥɨɦ) ȼɇɂɆɂ, ɞɥɹ ɲɚɯɬɵ «Ⱥɥɚɪɞɢɧɫɤɚɹ [5],
ɜɵɡɵɜɚɸɳɢɦ ɡɚɜɢɫɚɧɢɟ ɞɥɢɧɧɵɯ ɤɨɧɫɨɥɟɣ ɤɪɨɜɥɢ
ɩɨɡɚɞɢ ɨɱɢɫɬɧɨɝɨ ɡɚɛɨɹ, ɚ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɫɨɡɞɚɧɢɟ
ɡɨɧ ɜɵɫɨɤɨɣ ɤɨɧɰɟɧɬɪɚɰɢɢ ɧɚɩɪɹɠɟɧɢɣ ɜɩɟɪɟɞɢ ɡɚ-
ɛɨɹ. ɗɬɨ ɩɪɢɜɨɞɢɬ ɤ ɡɚɳɟɦɥɟɧɢɸ ɤɪɨɦɤɢ ɩɥɚɫɬɚ ɧɚ
ɡɚɛɨɟ, ɫɧɢɠɟɧɢɸ ɟɝɨ ɩɪɨɧɢɰɚɟɦɨɫɬɢ, ɨɛɪɚɡɨɜɚɧɢɸ
ɜɵɫɨɤɨɝɨ ɝɪɚɞɢɟɧɬɚ ɝɚɡɨɜɨɝɨ ɞɚɜɥɟɧɢɹ ɢ, ɤɚɤ ɪɟɡɭɥɶ-
ɬɚɬ, ɜɨɡɦɨɠɧɨɦɭ ɩɪɟɜɵɲɟɧɢɸ ɚɤɬɢɜɧɨɣ ɫɢɥɵ, ɧɚ-
ɩɪɚɜɥɟɧɧɨɣ ɧɚ ɪɚɡɪɭɲɟɧɢɟ ɩɪɢɡɚɛɨɣɧɨɣ ɱɚɫɬɢ ɦɚɫ-
ɫɢɜɚ, ɧɚɞ ɩɚɫɫɢɜɧɨɣ ɫɢɥɨɣ, ɩɪɟɩɹɬɫɬɜɭɸɳɟɣ ɷɬɨɦɭ
ɪɚɡɪɭɲɟɧɢɸ, ɧɚ ɧɟɤɨɬɨɪɨɦ ɭɞɚɥɟɧɢɢ ɨɬ ɡɚɛɨɹ ɜɝɥɭɛɶ
ɦɚɫɫɢɜɚ.

ɋ ɬɨɱɤɢ ɡɪɟɧɢɹ ɨɩɚɫɧɨɫɬɢ ɩɨ ɝɨɪɧɵɦ ɭɞɚɪɚɦ
ɦɨɠɧɨ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɷɬɨ ɹɜɥɟɧɢɟ ɜɨɡɦɨɠɧɨ ɩɪɢ ɫɚ-
ɦɵɯ ɪɚɡɥɢɱɧɵɯ ɡɧɚɱɟɧɢɹɯ ɦɨɳɧɨɫɬɢ ɩɥɚɫɬɚ. ɇɨ
ɫɥɨɠɧɨɟ ɟɝɨ ɫɬɪɨɟɧɢɟ ɩɪɢ ɛɨɥɶɲɨɣ ɦɨɳɧɨɫɬɢ ɩɥɚɫɬɚ
6 ɭɦɟɧɶɲɚɟɬ ɜɟɪɨɹɬɧɨɫɬɶ ɭɞɚɪɚ, ɬ. ɤ. ɛɵɫɬɪɟɟ ɩɪɨɢɫ-
ɯɨɞɢɬ ɪɟɥɚɤɫɚɰɢɹ ɧɚɩɪɹɠɟɧɢɣ ɢ ɧɟ ɫɨɡɞɚɟɬɫɹ ɡɨɧ ɫ
ɨɫɨɛɨ ɜɵɫɨɤɨɣ ɢɯ ɤɨɧɰɟɧɬɪɚɰɢɟɣ.

ɇɚ ɝɪɚɧɢɰɚɯ ɜɵɟɦɨɱɧɨɝɨ ɫɬɨɥɛɚ ɨɬɫɭɬɫɬɜɭɸɬ ɨɬ-
ɪɚɛɨɬɚɧɧɵɟ ɭɱɚɫɬɤɢ, ɫɨ ɫɬɨɪɨɧɵ ɤɨɬɨɪɵɯ ɜɨɡɦɨɠɧɨ
ɡɚɜɢɫɚɧɢɟ ɤɨɧɫɨɥɢ ɢ ɨɛɪɚɡɨɜɚɧɢɟ ɜɫɥɟɞɫɬɜɢɟ ɷɬɨɝɨ
ɩɨɜɵɲɟɧɧɨɝɨ ɝɨɪɧɨɝɨ ɞɚɜɥɟɧɢɹ.

ȼɵɟɦɨɱɧɵɣ ɫɬɨɥɛ 6-1-11 ɧɚ ɡɧɚɱɢɬɟɥɶɧɨɣ ɩɥɨ-
ɳɚɞɢ ɧɚɯɨɞɢɬɫɹ ɜ ɡɚɳɢɳɟɧɧɨɣ ɡɨɧɟ, ɫɨɡɞɚɧɧɨɣ ɥɚ-
ɜɨɣ 3-30 ɜɵɲɟɥɟɠɚɳɟɝɨ ɩɥɚɫɬɚ 3. ȼ ɬɨ ɠɟ ɜɪɟɦɹ ɛɨ-
ɥɟɟ ɝɥɭɛɨɤɚɹ ɢ ɩɨɬɨɦɭ ɛɨɥɟɟ ɩɨɬɟɧɰɢɚɥɶɧɨ ɨɩɚɫɧɚɹ
ɩɨ ɞɢɧɚɦɢɱɟɫɤɢɦ ɹɜɥɟɧɢɹɦ ɧɢɠɧɹɹ ɱɚɫɬɶ ɥɚɜɵ 6-1-11
ɢ ɤɨɧɜɟɣɟɪɧɵɣ ɲɬɪɟɤ ɧɚɯɨɞɹɬɫɹ ɜ ɡɨɧɟ ɉȽȾ ɨɬ ɰɟɥɢɤɚ
ɦɟɠɞɭ ɥɚɜɚɦɢ 3-30 ɢ 3-32, ɜ ɤɨɬɨɪɨɣ, ɜ ɡɚɜɢɫɢɦɨɫɬɢ
ɨɬ ɫɬɪɭɤɬɭɪɵ ɩɥɚɫɬɚ, ɦɨɝɭɬ ɩɪɨɹɜɢɬɶɫɹ ɤɚɤ ɝɨɪɧɵɟ
ɭɞɚɪɵ, ɬɚɤ ɢ ɜɧɟɡɚɩɧɵɟ ɜɵɛɪɨɫɵ (ɪɢɫ. 2). ȼ ɡɨɧɟ ɉȽȾ
ɢɥɢ ɧɚ ɝɪɚɧɢɰɟ ɩɟɪɟɯɨɞɚ ɤ ɧɟɣ ɧɚɯɨɞɹɬɫɹ ɬɚɤɠɟ ɜɟɧ-
ɬɢɥɹɰɢɨɧɧɵɣ ɲɬɪɟɤ ɢ ɜɟɪɯɧɹɹ ɱɚɫɬɶ ɥɚɜɵ 6-1-11.

Ɋɢɫ.2. ɉɥɚɧ ɝɨɪɧɵɯ ɪɚɛɨɬ ɫ ɭɤɚɡɚɧɢɟɦ ɡɨɧ ɉȽȾ ɢ ɡɚɳɢɳɟɧɧɵɯ ɡɨɧ
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3. Ɋɟɡɭɥɶɬɚɬɵ ɧɚɱɚɥɶɧɨɝɨ ɩɪɨɝɧɨɡɚ ɭɞɚɪɨɨɩɚɫɧɨ-

ɫɬɢ ɩɥɚɫɬɚ 6 ɜɵɟɦɨɱɧɨɝɨ ɫɬɨɥɛɚ 6-1-11

ɇɚɱɚɥɶɧɵɣ ɩɪɨɝɧɨɡ ɭɞɚɪɨɨɩɚɫɧɨɫɬɢ ɜɵɩɨɥɧɟɧ ɜ
ɪɚɣɨɧɟ ɜɵɟɦɨɱɧɨɝɨ ɫɬɨɥɛɚ 6-1-11 ɫɨɝɥɚɫɧɨ ɂɧɫɬɪɭɤ-
ɰɢɢ [2].

ɉɪɢ ɩɪɨɝɧɨɡɟ ɭɱɢɬɵɜɚɟɬɫɹ ɜɥɢɹɧɢɟ ɨɫɧɨɜɧɵɯ
ɯɚɪɚɤɬɟɪɢɡɭɸɳɢɯ ɨɩɚɫɧɨɫɬɶ ɩɥɚɫɬɚ ɩɨ ɝɨɪɧɵɦ ɭɞɚ-
ɪɚɦ ɝɟɨɥɨɝɢɱɟɫɤɢɯ ɮɚɤɬɨɪɨɜ. Ⱦɥɹ ɷɬɨɣ ɰɟɥɢ ɢɫɩɨɥɶ-
ɡɭɟɬɫɹ  ɤɨɦɩɥɟɤɫɧɵɣ ɤɪɢɬɟɪɢɣ ɜɢɞɚ Ɋ Ɋ1Ɋ2Ɋ3, ɝɞɟ
Ɋ1, Ɋ2, Ɋ3 – ɛɚɥɥɵ, ɨɩɪɟɞɟɥɹɟɦɵɟ ɩɨ ɬɚɛɥ.1.

Ʉɚɦɟɧɧɨɭɝɨɥɶɧɵɟ ɢ ɚɧɬɪɚɰɢɬɨɜɵɟ ɩɥɚɫɬɵ ɨɬɧɨ-
ɫɹɬɫɹ ɤ ɭɝɪɨɠɚɟɦɵɦ ɩɨ ɝɨɪɧɵɦ ɭɞɚɪɚɦ ɩɪɢ Ɋ3.

ɉɪɢ ɭɤɚɡɚɧɧɨɣ ɜɵɲɟ ɦɚɤɫɢɦɚɥɶɧɨɣ ɝɥɭɛɢɧɟ ɜɟ-
ɞɟɧɢɹ ɝɨɪɧɵɯ ɪɚɛɨɬ ɜ ɥɚɜɟ 6-1-11, ɪɚɜɧɨɣ 620 ɦ, ɧɚɢ-
ɛɨɥɶɲɟɣ ɩɪɨɱɧɨɫɬɢ ɩɨɪɨɞ ɚɤɬɢɜɧɨɣ ɤɪɨɜɥɢ ɩɥɚɫɬɚ 6,
ɫɨɫɬɚɜɥɹɸɳɟɣ 109 Ɇɉɚ, ɢ ɦɨɳɧɨɫɬɢ ɨɫɧɨɜɧɨɣ ɤɪɨɜɥɢ
ɞɨ 25 ɦ ɡɧɚɱɟɧɢɟ ɩɨɤɚɡɚɬɟɥɹ P ɫɨɫɬɚɜɢɬ, ɫɨɝɥɚɫɧɨ
ɜɵɲɟɩɪɢɜɟɞɟɧɧɨɣ ɬɚɛɥɢɰɟ, Ɋ=6,0+1,1+2,5=9,6, ɬɟ.
ɩɥɚɫɬ 6 ɜ ɜɵɟɦɨɱɧɨɦ ɫɬɨɥɛɟ 6-1-11 ɹɜɥɹɟɬɫɹ ɩɨɬɟɧ-
ɰɢɚɥɶɧɨ ɭɞɚɪɨɨɩɚɫɧɵɦ.

Ɍɚɛɥɢɰɚ 1

Ƚɥɭɛɢɧɚ
ɡɚɥɟɝɚɧɢɹ, ɦ

Ɋ1

ɉɪɨɱɧɨɫɬɶ ɩɨɪɨɞ ɤɪɨɜɥɢ
ɦɨɳɧɨɫɬɶɸ 10 ɦ, Ɇɉɚ

Ɋ2

Ɇɨɳɧɨɫɬɶ
ɨɫɧɨɜɧɨɣ ɤɪɨɜɥɢ, ɦ

Ɋ3 Ɋ

80-100 1,0 10
15
20

1,0
1,5
2,0

109 1,1
25 2,5 9,6

150

200

250

300

350

400

450

500

1,0

2,5

3,0

3,5

4,0

4,5

5,0

5,5

550 6,0

150

200

250

300

1,5

2,0

2,5

3,0

30
35
40
45
50
55
60

3,0
3,5
4,0
4,5
5,0
5,5
6,0

4. ɗɧɟɪɝɟɬɢɱɟɫɤɚɹ  ɜɨɡɦɨɠɧɨɫɬɶ ɜɨɡɧɢɤɧɨɜɟɧɢɹ
ɜɧɟɡɚɩɧɵɯ ɜɵɛɪɨɫɨɜ ɭɝɥɹ ɢ ɝɚɡɚ ɧɚ ɜɵɟɦɨɱɧɨɦ

ɭɱɚɫɬɤɟ 6-1-11

Ɉɰɟɧɤɚ ɩɨɬɟɧɰɢɚɥɶɧɨɣ ɜɨɡɦɨɠɧɨɫɬɢ ɪɚɡɜɹɡɵɜɚ-
ɧɢɹ ɜɧɟɡɚɩɧɨɝɨ ɜɵɛɪɨɫɚ ɭɝɥɹ ɢ ɝɚɡɚ ɜ ɨɱɢɫɬɧɨɦ ɡɚɛɨɟ
ɩɪɢ ɟɝɨ ɩɨɞɜɢɝɚɧɢɢ ɧɚ ɩɨɬɟɧɰɢɚɥɶɧɨ ɜɵɛɪɨɫɨɨɩɚɫɧɨɦ
ɭɱɚɫɬɤɟ ɜɵɩɨɥɧɟɧɚ ɩɨ ɷɧɟɪɝɟɬɢɱɟɫɤɨɦɭ ɤɪɢɬɟɪɢɸ [4]:

ɗ = Wɝ + 0,33Wɭ – 0,18  0,

ɝɞɟ Wɝ – ɷɧɟɪɝɢɹ ɝɚɡɚ; Wɭ – ɷɧɟɪɝɢɹ ɭɩɪɭɝɨɝɨ ɜɨɫɫɬɚ-

ɧɨɜɥɟɧɢɹ ɭɝɥɹ.
Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɗ ɪɚɫɫɱɢɬɵɜɚɸɬɫɹ ɫɥɟɞɭɸɳɢɟ

ɩɚɪɚɦɟɬɪɵ:
- ɦɨɞɭɥɶ ɭɩɪɭɝɨɫɬɢ ɭɝɥɹ:

2
100,87

4,77

31,1q

ɞ
ȿ 











 ,  Ɇɉɚ;

- ɭɞɟɥɶɧɚɹ ɦɚɫɫɚ ɭɝɥɹ:

 
A100

1019,04lgV159,4
d

3daf




  , ɤɝɦ
3
;

- ɨɬɧɨɫɢɬɟɥɶɧɨɟ ɝɚɡɨɜɵɞɟɥɟɧɢɟ ɢɡ ɭɝɥɹ ɡɚ
30 ɫɟɤ:

407

31,1q
0,165b30




;
- ɡɧɚɱɟɧɢɹ Wɝ  ɢ Wɭ:

  6
d1030ɏb0,019,3ɏȽW




 , ɆȾɠɦ
3
;

 
ɞ2E

2
NȖȖ

ɍW   , ɆȾɠɦ
3
,

ɝɞɟ q – ɦɢɧɢɦɚɥɶɧɚɹ ɞɥɹ ɜɵɟɦɨɱɧɨɝɨ ɫɬɨɥɛɚ ɩɪɨɱ-
ɧɨɫɬɶ ɩɥɚɫɬɚ (ɩɨ ɩɪɨɱɧɨɫɬɧɨɦɟɪɭ ɉ1); V

daf
 – ɫɪɟɞɧɢɣ

ɜɵɯɨɞ ɥɟɬɭɱɢɯ ɜɟɳɟɫɬɜ, %; Ⱥ – ɫɪɟɞɧɹɹ ɡɨɥɶɧɨɫɬɶ ɭɝ-
ɥɹ, %; X – ɦɚɤɫɢɦɚɥɶɧɚɹ ɩɪɢɪɨɞɧɚɹ ɝɚɡɨɧɨɫɧɨɫɬɶ
ɩɥɚɫɬɚ, ɦ

3
ɬ ɫ.  ɛ.  ɦ; k – ɦɚɤɫɢɦɚɥɶɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ

ɤɨɧɰɟɧɬɪɚɰɢɢ ɧɚɩɪɹɠɟɧɢɣ; ɇ – ɦɚɤɫɢɦɚɥɶɧɚɹ ɝɥɭɛɢɧɚ
ɨɬ ɩɨɜɟɪɯɧɨɫɬɢ, ɦ; Ȗ – ɭɞɟɥɶɧɵɣ ɜɟɫ ɩɨɪɨɞ ɜɵɲɟɥɟ-

ɠɚɳɟɣ ɬɨɥɳɢ, Ɇɇɦ
3
.

ɉɪɢ ɜɵɩɨɥɧɟɧɢɢ ɷɧɟɪɝɟɬɢɱɟɫɤɨɣ ɨɰɟɧɤɢ ɜɨɡ-
ɦɨɠɧɨɫɬɢ ɪɚɡɜɹɡɵɜɚɧɢɹ ɜɧɟɡɚɩɧɨɝɨ ɜɵɛɪɨɫɚ ɩɪɢɧɹɬɨ
ɨɩɪɟɞɟɥɟɧɧɨɟ ɪɚɫɱɟɬɧɵɦ ɩɭɬɟɦ ɭɫɪɟɞɧɟɧɧɨɟ ɡɧɚɱɟ-
ɧɢɟ  ɦɚɤɫɢɦɚɥɶɧɨɝɨ  ɤɨɷɮɮɢɰɢɟɧɬɚ ɤɨɧɰɟɧɬɪɚɰɢɢ
ɧɚɩɪɹɠɟɧɢɣ k  ɜ ɡɨɧɟ ɨɩɨɪɧɨɝɨ ɞɚɜɥɟɧɢɹ ɜɩɟɪɟɞɢ
ɨɱɢɫɬɧɨɝɨ ɡɚɛɨɹ, ɪɚɜɧɨɟ 2,5.

Ɂɧɚɱɟɧɢɟ ɩɪɨɱɧɨɫɬɢ q ɩɪɢɧɹɬɨ ɩɨ ɪɟɡɭɥɶɬɚɬɚɦ
ɟɟ ɢɡɦɟɪɟɧɢɣ ɜ ɩɪɨɰɟɫɫɟ ɬɟɤɭɳɟɝɨ ɩɪɨɝɧɨɡɚ ɜɵɛɪɨ-
ɫɨɨɩɚɫɧɨɫɬɢ ɜ ɨɤɨɧɬɭɪɢɜɚɸɳɢɯ ɜɵɟɦɨɱɧɵɣ ɛɥɨɤ 6-4-
11 ɩɨɞɝɨɬɨɜɢɬɟɥɶɧɵɯ ɜɵɪɚɛɨɬɤɚɯ. Ɉɫɬɚɥɶɧɵɟ ɢɫɯɨɞ-
ɧɵɟ ɞɚɧɧɵɟ ɩɪɟɞɫɬɚɜɥɹɸɬ ɪɟɚɥɶɧɵɟ ɝɨɪɧɨ-
ɝɟɨɥɨɝɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɝɨ
ɨɛɴɟɤɬɚ.

ȼ ɬɚɛɥ.2 ɩɪɢɜɟɞɟɧɵ ɢɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɢ ɪɟɡɭɥɶ-
ɬɚɬɵ ɪɚɫɱɟɬɚ ɜ ɭɤɚɡɚɧɧɵɯ ɜɵɲɟ ɟɞɢɧɢɰɚɯ ɷɧɟɪɝɟɬɢ-
ɱɟɫɤɨɝɨ ɩɨɤɚɡɚɬɟɥɹ ɗ ɞɥɹ ɜɵɟɦɨɱɧɨɝɨ ɫɬɨɥɛɚ 6-4-11

ɩɥɚɫɬɚ 6 ɮɢɥɢɚɥɚ «ɒɚɯɬɚ «Ⱥɥɚɪɞɢɧɫɤɚɹ».
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Ɍɚɛɥɢɰɚ 2

ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ
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3

78 15,9 11,4 17,3 2,5 620 0,025 896 1541 0,050 0,214 0,838 0,285

Ⱦɚɧɧɵɟ ɪɚɫɱɟɬɚ ɫɜɢɞɟɬɟɥɶɫɬɜɭɸɬ ɨ ɬɨɦ, ɱɬɨ
ɷɧɟɪɝɢɢ ɦɚɫɫɢɜɚ ɞɨɫɬɚɬɨɱɧɨ ɞɥɹ ɪɚɡɜɹɡɵɜɚɧɢɹ ɜɧɟ-
ɡɚɩɧɨɝɨ ɜɵɛɪɨɫɚ ɭɝɥɹ ɢ ɝɚɡɚ. ɇɨ ɨɩɚɫɧɨɫɬɶ ɪɟɚɥɶɧɚ ɜ
ɬɨɦ ɫɥɭɱɚɟ, ɟɫɥɢ ɜ ɫɟɱɟɧɢɢ ɡɚɛɨɹ ɩɪɢɫɭɬɫɬɜɭɟɬ ɬɟɤɬɨ-
ɧɢɱɟɫɤɢ ɧɚɪɭɲɟɧɧɚɹ ɫɬɪɭɤɬɭɪɚ ɭɝɥɹ (ɩɚɱɤɚ, ɫɨɜɨɤɭɩ-
ɧɨɫɬɶ ɫɦɟɠɧɵɯ ɩɚɱɟɤ ɢɥɢ ɤɚɤɨɟɥɢɛɨ ɭɝɨɥɶɧɨɟ ɜɤɥɸ-
ɱɟɧɢɟ), ɢɦɟɸɳɚɹ ɜɟɥɢɱɢɧɭ ɧɨɪɦɚɥɶɧɨɣ ɦɨɳɧɨɫɬɢ
0,2 ɦ ɢ ɛɨɥɟɟ. ɉɨɷɬɨɦɭ ɨɱɟɧɶ ɜɚɠɧɵɦ ɹɜɥɹɟɬɫɹ ɨɬ-
ɫɥɟɠɢɜɚɧɢɟ ɬɟɤɬɨɧɢɱɟɫɤɨɣ ɫɬɪɭɤɬɭɪɵ ɭɝɥɹ ɩɨ ɜɫɟɣ
ɞɥɢɧɟ ɥɚɜɵ ɫ ɬɟɦ, ɱɬɨɛɵ ɜɨɜɪɟɦɹ ɭɫɬɚɧɨɜɢɬɶ ɦɨɦɟɧɬ
ɜɨɡɦɨɠɧɨɝɨ ɩɨɹɜɥɟɧɢɹ ɬɚɤɨɣ ɫɬɪɭɤɬɭɪɵ ɜ ɤɚɤɨɦɥɢɛɨ
ɦɟɫɬɟ ɡɚɛɨɹ ɢ ɩɪɢɦɟɧɢɬɶ ɨɩɢɫɚɧɧɵɟ ɧɢɠɟ ɦɟɪɨɩɪɢɹɬɢɹ.

5. Ɋɟɡɭɥɶɬɚɬɵ ɬɟɤɭɳɟɝɨ ɩɪɨɝɧɨɡɚ ɜɵɛɪɨɫɨɨɩɚɫɧɨ-

ɫɬɢ ɩɪɢ ɩɪɨɜɟɞɟɧɢɢ ɨɤɨɧɬɭɪɢɜɚɸɳɢɯ ɜɵɟɦɨɱɧɵɣ
ɫɬɨɥɛ 6-1-11 ɜɵɪɚɛɨɬɨɤ

ɉɪɢ ɜɵɩɨɥɧɟɧɢɢ ɬɟɤɭɳɟɝɨ ɩɪɨɝɧɨɡɚ ɜɵɛɪɨɫɨ-
ɨɩɚɫɧɨɫɬɢ ɜ ɩɪɨɰɟɫɫɟ ɩɪɨɜɟɞɟɧɢɹ ɩɨɞɝɨɬɨɜɢɬɟɥɶɧɵɯ
ɜɵɪɚɛɨɬɨɤ ɩɨɬɟɧɰɢɚɥɶɧɨ ɜɵɛɪɨɫɨɩɚɫɧɵɯ ɫɬɪɭɤɬɭɪ
ɭɝɨɥɶɧɨɝɨ ɩɥɚɫɬɚ ɭɫɬɚɧɨɜɥɟɧɨ ɧɟ ɛɵɥɨ.

Ⱥɧɚɥɢɡ ɢɡɦɟɪɟɧɢɣ ɩɪɨɱɧɨɫɬɢ ɭɝɥɹ ɩɨ
ɆɆɉɪɨɬɨɞɶɹɤɨɧɨɜɭ ɩɨɤɚɡɚɥ, ɱɬɨ ɟɟ ɡɧɚɱɟɧɢɹ ɢɡɦɟ-
ɧɹɥɢɫɶ ɨɬ 78 ɞɨ 84, ɬɟ. ɛɵɥɢ ɜɵɲɟ ɤɪɢɬɢɱɟɫɤɨɣ ɜɟɥɢ-
ɱɢɧɵ 75 ɢ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɧɟ ɹɜɥɹɥɢɫɶ ɩɨɬɟɧɰɢɚɥɶɧɨ
ɜɵɛɪɨɫɨɨɩɚɫɧɵɦɢ. ɉɪɢ ɜɢɡɭɚɥɶɧɵɯ ɨɛɫɥɟɞɨɜɚɧɢɹɯ
ɡɚɛɨɹ ɩɨɬɟɧɰɢɚɥɶɧɨ ɜɵɛɪɨɫɨɨɩɚɫɧɵɯ ɫɬɪɭɤɬɭɪ ɬɚɤɠɟ
ɧɟ ɛɵɥɨ ɭɫɬɚɧɨɜɥɟɧɨ.

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɜɵɛɪɨɫɨɨɩɚɫɧɵɟ ɡɨɧɵ ɜ ɩɪɨ-
ɰɟɫɫɟ ɬɟɤɭɳɟɝɨ ɩɪɨɝɧɨɡɚ ɩɪɢ ɩɪɨɜɟɞɟɧɢɢ ɨɤɨɧɬɭɪɢ-
ɜɚɸɳɢɯ ɜɵɟɦɨɱɧɵɣ ɫɬɨɥɛ 6-1-11 ɜɵɪɚɛɨɬɨɤ ɨɬɫɭɬɫɬ-
ɜɨɜɚɥɢ.

ɂɡɦɟɪɟɧɧɵɟ ɦɚɤɫɢɦɚɥɶɧɵɟ ɡɧɚɱɟɧɢɹ ɧɚɱɚɥɶɧɨɣ
ɫɤɨɪɨɫɬɢ ɝɚɡɨɜɵɞɟɥɟɧɢɹ ɢɡ ɤɨɧɬɪɨɥɶɧɵɯ ɲɩɭɪɨɜ

ɢɦɟɥɢ ɧɢɡɤɭɸ ɜɟɥɢɱɢɧɭ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɤɪɢɬɢɱɟɫɤɢɦ
ɟɟ ɡɧɚɱɟɧɢɟɦ 4 ɥɦɢɧ, ɩɪɢ ɞɨɫɬɢɠɟɧɢɢ ɤɨɬɨɪɨɝɨ ɦɨɝɭɬ
ɩɪɨɹɜɥɹɬɶɫɹ ɜɧɟɡɚɩɧɵɟ ɜɵɛɪɨɫɵ ɭɝɥɹ ɢ ɝɚɡɚ. ɗɬɨ ɝɨ-
ɜɨɪɢɬ ɨ ɬɨɦ, ɱɬɨ ɩɪɢ ɩɨɥɭɱɟɧɧɵɯ ɡɧɚɱɟɧɢɹɯ ɞɚɧɧɨɝɨ
ɩɚɪɚɦɟɬɪɚ ɡɨɧɵ ɜ ɨɤɪɟɫɬɧɨɫɬɢ ɡɚɛɨɟɜ ɛɵɥɢ ɛɵ ɧɟ
ɨɩɚɫɧɵɦɢ ɩɨ ɜɧɟɡɚɩɧɵɦ ɜɵɛɪɨɫɚɦ ɞɚɠɟ ɩɪɢ ɧɚɥɢɱɢɢ
ɩɨɬɟɧɰɢɚɥɶɧɨ ɜɵɛɪɨɫɨɨɩɚɫɧɵɯ ɫɬɪɭɤɬɭɪ ɭɝɥɹ.

Ɉɞɧɚɤɨ, ɭɱɢɬɵɜɚɹ ɫɩɟɰɢɮɢɱɧɭɸ ɬɟɤɬɨɧɢɱɟɫɤɭɸ
ɧɚɪɭɲɟɧɧɨɫɬɶ, ɯɚɪɚɤɬɟɪɧɭɸ ɞɥɹ ɜɵɛɪɨɫɨɨɩɚɫɧɵɯ
ɩɥɚɫɬɨɜ, ɢ ɧɚɥɢɱɢɟ ɡɨɧ ɉȽȾ, ɧɟɥɶɡɹ ɢɫɤɥɸɱɢɬɶ ɩɨɹɜ-
ɥɟɧɢɟ ɩɨɬɟɧɰɢɚɥɶɧɨ ɜɵɛɪɨɫɨɨɩɚɫɧɵɯ ɫɬɪɭɤɬɭɪ ɭɝɥɹ ɢ
ɜɵɛɪɨɫɨɨɩɚɫɧɵɯ ɡɨɧ ɜɧɭɬɪɢ ɜɵɟɦɨɱɧɨɝɨ ɫɬɨɥɛɚ. ɉɨ-
ɷɬɨɦɭ ɩɪɢ ɩɨɞɜɢɝɚɧɢɢ ɡɚɛɨɹ ɫɥɟɞɭɟɬ ɜɵɩɨɥɧɹɬɶ ɤɨɧ-
ɬɪɨɥɶ ɫɬɪɭɤɬɭɪɵ ɩɥɚɫɬɚ ɢ, ɩɪɢ ɭɫɬɚɧɨɜɥɟɧɢɢ ɟɟ ɩɨ-
ɬɟɧɰɢɚɥɶɧɨɣ ɜɵɛɪɨɫɨɨɩɚɫɧɨɫɬɢ, ɬɟɤɭɳɢɣ ɩɪɨɝɧɨɡ.
Ɉɫɨɛɨɟ ɜɧɢɦɚɧɢɟ ɧɟɨɛɯɨɞɢɦɨ ɨɛɪɚɳɚɬɶ ɧɚ ɩɟɪɟɫɟ-
ɱɟɧɢɟ ɡɚɛɨɟɦ ɥɚɜɵ ɡɨɧ ɜɥɢɹɧɢɹ ɝɟɨɥɨɝɢɱɟɫɤɢɯ ɧɚɪɭ-
ɲɟɧɢɣ ɢ ɡɨɧ ɉȽȾ.

Ɋɟɡɭɥɶɬɚɬɵ ɤɨɦɩɥɟɤɫɧɨɣ ɨɰɟɧɤɢ ɜɵɟɦɨɱɧɨɝɨ
ɫɬɨɥɛɚ 6-1-11 ɩɨ ɞɢɧɚɦɢɱɟɫɤɢɦ ɹɜɥɟɧɢɹɦ

ȼ ɰɟɥɨɦ ɢɡ ɪɚɫɫɦɨɬɪɟɧɢɹ ɝɨɪɧɨɝɟɨɥɨɝɢɱɟɫɤɢɯ
ɭɫɥɨɜɢɣ ɡɚɥɟɝɚɧɢɹ ɩɥɚɫɬɚ 6 ɜ ɜɵɟɦɨɱɧɨɦ ɛɥɨɤɟ 6-1-
11 ɫɥɟɞɭɟɬ, ɱɬɨ ɟɝɨ ɨɬɪɚɛɨɬɤɚ ɧɟ ɢɫɤɥɸɱɚɟɬ ɩɟɪɟɫɟ-
ɱɟɧɢɹ ɡɚɛɨɟɦ ɨɩɚɫɧɵɯ ɩɨ ɞɢɧɚɦɢɱɟɫɤɢɦ ɹɜɥɟɧɢɹɦ
ɡɨɧ ɢ ɬɪɟɛɭɟɬ ɩɪɢɦɟɧɟɧɢɹ ɫɩɟɰɢɚɥɶɧɵɯ ɦɟɪɨɩɪɢɹɬɢɣ
ɩɨ ɢɫɤɥɸɱɟɧɢɸ ɧɟɨɠɢɞɚɧɧɨɝɨ ɜɯɨɞɚ ɜ ɬɚɤɭɸ ɡɨɧɭ ɢ
ɫɜɨɟɜɪɟɦɟɧɧɨɦɭ ɜɵɩɨɥɧɟɧɢɸ ɫɩɨɫɨɛɨɜ ɩɪɟɞɨɬɜɪɚ-
ɳɟɧɢɹ ɜɵɛɪɨɫɨɜ.

ȼɵɟɦɨɱɧɵɣ ɭɱɚɫɬɨɤ 6-1-11 ɧɚɯɨɞɢɬɫɹ ɜ ɫɥɨɠɧɨɦ
ɧɚɩɪɹɠɟɧɧɨɦ ɫɨɫɬɨɹɧɢɢ. ɇɚ ɩɥɨɳɚɞɢ ɭɱɚɫɬɤɚ ɩɪɢɫɭɬ-
ɫɬɜɭɸɬ ɪɚɡɥɢɱɧɵɟ ɩɨ ɫɬɟɩɟɧɢ ɞɢɧɚɦɢɱɟɫɤɨɣ ɨɩɚɫɧɨ-
ɫɬɢ ɡɨɧɵ (ɪɢɫ.3).

ɍɫɥɨɜɧɵɟ ɨɛɨɡɧɚɱɟɧɢɹ

Ɋɢɫ.3. Ɂɨɧɵ ɪɚɡɥɢɱɧɨɣ ɫɬɟɩɟɧɢ ɨɩɚɫɧɨɫɬɢ ɩɨ ɝɚɡɨɞɢɧɚɦɢɱɟɫɤɢɦ ɩɪɨɹɜɥɟɧɢɹɦ ɧɚ ɩɥɚɧɟ ɝɨɪɧɵɯ ɪɚɛɨɬ
ɜɵɟɦɨɱɧɨɝɨ ɭɱɚɫɬɤɚ 6-1-11
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Ʉɨɧɜɟɣɟɪɧɵɣ ɲɬɪɟɤ ɢ ɧɢɠɧɹɹ ɱɚɫɬɶ ɥɚɜɵ 6-1-11
ɧɚ ɭɞɚɥɟɧɢɢ ɨɬ 11 ɦ (ɭ ɦɨɧɬɚɠɧɨɣ ɤɚɦɟɪɵ) ɞɨ 41 ɦ (ɭ
ɞɟɦɨɧɬɚɠɧɨɣ ɤɚɦɟɪɵ) ɧɚɯɨɞɹɬɫɹ ɜ ɡɨɧɟ ɉȽȾ ɨɬ ɰɟɥɢ-
ɤɚ ɦɟɠɞɭ ɥɚɜɚɦɢ 3-30 ɢ 3-32. ȼɟɪɯɧɹɹ ɱɚɫɬɶ ɥɚɜɵ 6-1-
11 ɢ ɟɟ ɜɟɧɬɢɥɹɰɢɨɧɧɵɣ ɲɬɪɟɤ ɩɪɢɦɟɪɧɨ ɧɚ ɨɞɧɭ
ɬɪɟɬɶ ɨɬ ɞɥɢɧɵ ɜɵɟɦɨɱɧɨɝɨ ɫɬɨɥɛɚ ɧɚɯɨɞɹɬɫɹ ɜ ɡɨɧɟ
ɉȽȾ ɨɬ ɤɪɚɟɜɨɣ ɱɚɫɬɢ ɩɥɚɫɬɚ 3 ɜɫɥɟɞɫɬɜɢɟ ɟɝɨ ɨɬɪɚ-
ɛɨɬɤɢ ɥɚɜɨɣ 3-30, ɚ ɜ ɨɫɬɚɥɶɧɨɣ ɱɚɫɬɢ ɜɵɟɦɨɱɧɨɝɨ
ɫɬɨɥɛɚ ɨɧɢ ɧɚɯɨɞɹɬɫɹ ɜ ɩɟɪɟɯɨɞɧɨɣ ɡɨɧɟ ɦɟɠɞɭ ɡɚ-
ɳɢɳɟɧɧɨɣ ɡɨɧɨɣ ɢ ɡɨɧɨɣ ɉȽȾ. ȼ ɡɨɧɚɯ ɉȽȾ ɢ ɱɚɫɬɨ ɜ
ɩɟɪɟɯɨɞɧɵɯ ɡɨɧɚɯ ɨɫɨɛɟɧɧɨ ɜɨɡɪɚɫɬɚɟɬ ɨɩɚɫɧɨɫɬɶ ɩɨ
ɝɨɪɧɵɦ ɭɞɚɪɚɦ ɢ ɜɧɟɡɚɩɧɵɦ ɜɵɛɪɨɫɚɦ. ȼ ɡɚɜɢɫɢɦɨ-
ɫɬɢ ɨɬ ɫɬɪɭɤɬɭɪɵ ɩɥɚɫɬɚ ɜ ɷɬɢɯ ɡɨɧɚɯ ɦɨɝɭɬ ɩɪɨɹɜɢɬɶ-
ɫɹ ɤɚɤ ɝɨɪɧɵɟ ɭɞɚɪɵ, ɬɚɤ ɢ ɜɧɟɡɚɩɧɵɟ ɜɵɛɪɨɫɵ.

ɇɚɢɛɨɥɶɲɭɸ ɫɬɟɩɟɧɶ ɨɩɚɫɧɨɫɬɢ ɩɪɟɞɫɬɚɜɥɹɸɬ
ɡɨɧɵ ɉȽȾ ɨɬ ɜɥɢɹɧɢɹ ɝɨɪɧɵɯ ɪɚɛɨɬ ɧɚ ɩɥɚɫɬɟ 3, ɨɫ-
ɥɨɠɧɟɧɧɵɟ ɜɥɢɹɧɢɟɦ ɬɟɤɬɨɧɢɱɟɫɤɢɯ ɧɚɪɭɲɟɧɢɣ
ɜɡɛɪɨɫɨɜɨɝɨ ɬɢɩɚ. ɂɡɜɟɫɬɧɨ, ɱɬɨ ɜ ɡɨɧɚɯ ɜɥɢɹɧɢɹ ɧɚ-
ɪɭɲɟɧɢɣ ɢɦɟɟɬɫɹ ɤɚɤ ɡɨɧɚ ɪɚɡɝɪɭɡɤɢ  ɜ ɦɟɫɬɟ ɪɚɫɩɨ-
ɥɨɠɟɧɢɹ ɫɦɟɫɬɢɬɟɥɹ ɪɚɡɪɵɜɧɨɝɨ ɧɚɪɭɲɟɧɢɹ ɢɥɢ ɨɫɢ
ɩɥɢɤɚɬɢɜɧɨɝɨ ɧɚɪɭɲɟɧɢɹ ɢ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɣ ɛɥɢɡɨ-
ɫɬɢ ɨɬ ɧɢɯ, ɬɚɤ ɢ ɡɨɧɚ ɩɪɢɝɪɭɡɤɢ, ɫɥɟɞɭɸɳɚɹ ɡɚ ɡɨɧɨɣ
ɪɚɡɝɪɭɡɤɢ. ȼ ɡɨɧɚɯ ɪɚɡɝɪɭɡɤɢ ɨɬ ɧɚɪɭɲɟɧɢɣ, ɧɚɯɨɞɹ-
ɳɢɯɫɹ ɜɧɭɬɪɢ ɩɨɫɬɪɨɟɧɧɨɣ ɡɨɧɵ ɉȽȾ, ɧɚɩɪɹɠɟɧɢɹ ɦɨ-
ɝɭɬ ɛɵɬɶ ɧɢɠɟ ɭɞɚɪɨɨɩɚɫɧɵɯ ɜɟɥɢɱɢɧ. ȼ ɡɨɧɚɯ ɩɪɢ-
ɝɪɭɡɤɢ ɨɩɚɫɧɨɫɬɶ ɩɨ ɭɞɚɪɚɦ ɛɭɞɟɬ ɩɨɜɵɲɚɬɶɫɹ. ɇɨ ɜ
ɬɨɦ ɢ ɞɪɭɝɨɦ ɫɥɭɱɚɟ ɦɨɠɟɬ ɩɨɹɜɢɬɶɫɹ ɨɩɚɫɧɨɫɬɶ ɩɨ
ɜɧɟɡɚɩɧɵɦ ɜɵɛɪɨɫɚɦ ɜɫɥɟɞɫɬɜɢɟ ɩɪɢɫɭɬɫɬɜɢɹ ɜ ɩɥɚ-
ɫɬɟ ɬɟɤɬɨɧɢɱɟɫɤɨɣ ɫɬɪɭɤɬɭɪɵ.

ȼ ɷɬɢɯ ɡɨɧɚɯ ɨɛɹɡɚɬɟɥɶɧɨ ɞɨɥɠɟɧ ɩɪɢɦɟɧɹɬɶɫɹ
ɭɫɢɥɟɧɧɵɣ ɜɚɪɢɚɧɬ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɩɪɟɞɭɩɪɟɠɞɟɧɢɸ
ɞɢɧɚɦɢɱɟɫɤɢɯ ɹɜɥɟɧɢɣ ɜ ɝɨɪɧɵɯ ɜɵɪɚɛɨɬɤɚɯ.

ȼɵɫɨɤɨɣ ɫɬɟɩɟɧɶɸ ɨɩɚɫɧɨɫɬɢ ɩɨ ɞɢɧɚɦɢɱɟɫɤɢɦ
ɹɜɥɟɧɢɹɦ ɯɚɪɚɤɬɟɪɢɡɭɸɬɫɹ ɡɨɧɵ ɉȽȾ ɨɬ ɜɥɢɹɧɢɹ ɰɟ-
ɥɢɤɨɜ ɢ ɤɪɚɟɜɵɯ ɱɚɫɬɟɣ ɨɬɪɚɛɨɬɚɧɧɨɣ ɜɵɲɟ ɱɚɫɬɢ
ɩɥɚɫɬɚ 3. Ɂɨɧɵ ɩɪɟɞɫɬɚɜɥɹɸɬ ɨɩɚɫɧɨɫɬɶ ɩɨ ɝɨɪɧɵɦ
ɭɞɚɪɚɦ, ɚ ɩɪɢ ɧɚɥɢɱɢɢ ɩɨɬɟɧɰɢɚɥɶɧɨ ɜɵɛɪɨɫɨɨɩɚɫɧɨɣ
ɭɝɨɥɶɧɨɣ ɩɚɱɤɢ ɢ ɩɨ ɜɧɟɡɚɩɧɵɦ ɜɵɛɪɨɫɚɦ ɭɝɥɹ ɢ ɝɚɡɚ.

ɉɨɧɢɠɟɧɧɭɸ ɫɬɟɩɟɧɶ ɨɩɚɫɧɨɫɬɢ ɢɦɟɸɬ ɡɨɧɵ,
ɡɚɳɢɳɟɧɧɵɟ ɨɬɪɚɛɨɬɤɨɣ ɜɵɲɟɥɟɠɚɳɟɝɨ ɩɥɚɫɬɚ 3. ȼ
ɩɪɟɞɟɥɚɯ ɷɬɢɯ ɡɨɧ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɂɧɫɬɪɭɤɰɢɟɣ [2]
ɧɟ ɬɪɟɛɭɟɬɫɹ ɩɪɢɦɟɧɟɧɢɟ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɩɪɟɞɭɩɪɟ-
ɠɞɟɧɢɸ ɜɧɟɡɚɩɧɵɯ ɜɵɛɪɨɫɨɜ ɭɝɥɹ ɢ ɝɚɡɚ, ɚ ɬɚɤɠɟ, ɜ
ɩɟɪɢɨɞ ɡɚɳɢɬɧɨɝɨ ɞɟɣɫɬɜɢɹ, ɢ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɩɪɟ-
ɞɭɩɪɟɠɞɟɧɢɸ ɝɨɪɧɵɯ ɭɞɚɪɨɜ.

ȼ ɤɨɧɜɟɣɟɪɧɨɦ ɢ ɜɟɧɬɢɥɹɰɢɨɧɧɨɦ ɲɬɪɟɤɚɯ ɩɪɨ-
ɝɧɨɡ ɭɞɚɪɨɨɩɚɫɧɨɫɬɢ ɞɨɥɠɟɧ ɨɫɭɳɟɫɬɜɥɹɬɶɫɹ ɜɩɟɪɟ-
ɞɢ ɨɱɢɫɬɧɨɝɨ ɡɚɛɨɹ ɩɨ ɜɫɟɣ ɲɢɪɢɧɟ ɡɨɧɵ ɨɩɨɪɧɨɝɨ
ɞɚɜɥɟɧɢɹ ɨɬ ɨɱɢɫɬɧɨɝɨ ɡɚɛɨɹ, ɪɚɜɧɨɣ 101-118 ɦ ɞɥɹ
ɭɫɥɨɜɢɣ ɜɵɟɦɨɱɧɨɝɨ ɫɬɨɥɛɚ 6-1-11.

Ɂɨɧɵ ɧɚɥɨɠɟɧɢɹ ɉȽȾ ɢ ɬɟɤɬɨɧɢɱɟɫɤɢɯ ɧɚɪɭɲɟ-
ɧɢɣ ɭɝɨɥɶɧɨɝɨ ɩɥɚɫɬɚ, ɤɚɤ ɢɦɟɸɳɢɟ ɧɚɢɜɵɫɲɭɸ ɫɬɟ-
ɩɟɧɶ ɨɩɚɫɧɨɫɬɢ ɩɨ ɝɚɡɨɞɢɧɚɦɢɱɟɫɤɢɦ ɩɪɨɹɜɥɟɧɢɹɦ,

ɰɟɥɟɫɨɨɛɪɚɡɧɨ ɡɚɪɚɧɟɟ ɩɪɢɜɟɫɬɢ ɜ ɧɟɨɩɚɫɧɨɟ ɫɨ-
ɫɬɨɹɧɢɟ.

ȼɟɪɨɹɬɧɨɫɬɶ ɩɪɨɹɜɥɟɧɢɹ ɨɩɚɫɧɨɫɬɢ ɩɨ ɜɧɟɡɚɩ-
ɧɵɦ ɜɵɛɪɨɫɚɦ ɭɝɥɹ ɢ ɝɚɡɚ ɩɪɢ ɜɟɞɟɧɢɢ ɨɱɢɫɬɧɵɯ ɪɚ-
ɛɨɬ ɨɱɟɧɶ ɦɚɥɚ, ɨɞɧɚɤɨ ɫɥɟɞɭɟɬ ɨɫɭɳɟɫɬɜɥɹɬɶ ɤɨɧ-
ɬɪɨɥɶ ɡɚ ɫɬɪɭɤɬɭɪɨɣ ɩɥɚɫɬɚ ɩɪɢ ɩɨɞɜɢɝɚɧɢɢ ɡɚɛɨɹ ɢ
ɩɪɢ ɭɫɬɚɧɨɜɥɟɧɢɢ ɬɟɤɬɨɧɢɱɟɫɤɢ ɧɚɪɭɲɟɧɧɨɣ ɫɬɪɭɤɬɭ-
ɪɵ ɜɵɩɨɥɧɹɬɶ ɤɨɧɬɪɨɥɶ ɡɚ ɜɵɛɪɨɫɨɨɩɚɫɧɨɫɬɶɸ. ɉɪɢ
ɷɬɨɦ ɜ ɡɚɳɢɳɟɧɧɨɣ ɡɨɧɟ ɨɩɚɫɧɨɫɬɶ ɩɨ ɜɵɛɪɨɫɚɦ ɧɟ
ɤɨɧɬɪɨɥɢɪɭɟɬɫɹ, ɬ. ɤ. ɞɟɣɫɬɜɢɟ ɜ ɨɬɧɨɲɟɧɢɢ ɞɚɧɧɵɯ
ɹɜɥɟɧɢɣ ɧɟ ɢɦɟɟɬ ɫɪɨɤɚ ɨɝɪɚɧɢɱɟɧɢɹ.

ɉɪɨɹɜɥɟɧɢɸ ɭɞɚɪɨɨɩɚɫɧɨɫɬɢ ɦɨɝɭɬ ɩɪɟɞɲɟɫɬ-
ɜɨɜɚɬɶ ɢ ɫɨɩɭɬɫɬɜɨɜɚɬɶ ɜɵɞɚɜɥɢɜɚɧɢɹ ɭɝɥɹ, ɬɨɥɱɤɢ, ɚ
ɜɵɛɪɨɫɨɨɩɚɫɧɨɫɬɢ – ɨɬɠɢɦɵ ɭɝɥɹ ɫ ɩɨɜɵɲɟɧɧɵɦ ɝɚ-
ɡɨɜɵɞɟɥɟɧɢɟɦ, ɩɪɨɪɵɜɵ ɝɚɡɚ ɢɡ ɡɨɧ ɬɟɤɬɨɧɢɱɟɫɤɢɯ
ɧɚɪɭɲɟɧɢɣ. ɗɬɢ ɹɜɥɟɧɢɹ ɛɨɥɟɟ ɫɥɚɛɵɟ, ɧɨ ɜ ɧɟɤɨɬɨ-
ɪɵɯ ɫɥɭɱɚɹɯ ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɟɪɶɟɡɧɭɸ ɨɩɚɫɧɨɫɬɶ. ɂɯ
ɩɪɟɞɨɬɜɪɚɳɟɧɢɟ ɪɟɚɥɢɡɭɟɬɫɹ ɫɨɜɦɟɫɬɧɨ ɫ ɩɪɟɞɨɬ-
ɜɪɚɳɟɧɢɟɦ ɭɞɚɪɨɜ ɢ ɜɵɛɪɨɫɨɜ.

Ⱦɥɹ ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɫɭɮɥɹɪɧɵɯ, ɬɟ. ɩɪɨɞɨɥ-
ɠɚɸɳɢɯɫɹ ɞɨɫɬɚɬɨɱɧɨ ɞɨɥɝɨ ɜɨ ɜɪɟɦɟɧɢ ɝɚɡɨɜɵɞɟɥɟ-
ɧɢɣ ɢɡ ɭɝɨɥɶɧɨɝɨ ɩɥɚɫɬɚ, ɤɨɬɨɪɵɟ ɜɨɡɦɨɠɧɵ ɜ ɡɨɧɚɯ
ɜɥɢɹɧɢɹ ɬɟɤɬɨɧɢɱɟɫɤɢɯ ɧɚɪɭɲɟɧɢɣ, ɫɥɟɞɭɟɬ ɩɪɟɞɭ-
ɫɦɨɬɪɟɬɶ ɫɩɟɰɢɚɥɶɧɵɟ ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɥɨɤɚɥɢɡɚɰɢɢ
ɢ ɞɟɝɚɡɚɰɢɢ ɢɯ ɢɫɬɨɱɧɢɤɨɜ.

ȼ ɡɚɤɥɸɱɟɧɢɟ ɞɚɧɧɨɣ ɫɬɚɬɶɢ ɦɨɠɧɨ ɤɨɧɫɬɚɬɢɪɨ-
ɜɚɬɶ, ɱɬɨ ɨɩɢɫɚɧɧɵɣ ɜɵɲɟ ɩɨɪɹɞɨɤ ɨɰɟɧɤɢ ɩɨɬɟɧɰɢ-
ɚɥɶɧɨɣ ɨɩɚɫɧɨɫɬɢ ɩɨ ɞɢɧɚɦɢɱɟɫɤɢɦ ɹɜɥɟɧɢɹɦ ɦɨɠɟɬ
ɛɵɬɶ ɪɟɚɥɢɡɨɜɚɧ ɩɪɚɤɬɢɱɟɫɤɢ ɞɥɹ ɜɫɟɯ ɩɨɞɝɨɬɨɜɥɟɧ-
ɧɵɯ ɤ ɜɵɟɦɤɟ ɨɱɢɫɬɧɵɯ ɡɚɛɨɟɜ.
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ɉɪɨɚɧɚɥɢɡɢɪɨɜɚɧɵ ɞɚɧɧɵɟ ɧɚɬɭɪɧɵɯ ɦɚɪɤɲɟɣɞɟɪɫɤɢɯ  ɧɚɛɥɸɞɟɧɢɣ ɡɚ ɩɪɨɰɟɫɫɨɦ ɫɞɜɢɠɟɧɢɹ ɩɪɢ ɫɬɪɨɢɬɟɥɶɫɬɜɟ ɷɫɤɚɥɚ-
ɬɨɪɧɵɯ ɬɨɧɧɟɥɟɣ ɜ ɋɚɧɤɬɉɟɬɟɪɛɭɪɝɟ. Ɋɚɫɫɦɨɬɪɟɧɵ ɬɟɯɧɨɥɨɝɢɢ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɷɫɤɚɥɚɬɨɪɧɵɯ ɬɨɧɧɟɥɟɣ ɫ ɡɚɦɨɪɚɠɢɜɚɧɢɟɦ
ɝɪɭɧɬɨɜ ɢ ɩɪɨɯɨɞɤɢ ɬɨɧɧɟɥɟɩɪɨɯɨɞɱɟɫɤɢɦ ɦɟɯɚɧɢɡɢɪɨɜɚɧɧɵɦ ɤɨɦɩɥɟɤɫɨɦ.

Ɉɩɪɟɞɟɥɟɧɵ ɩɚɪɚɦɟɬɪɵ ɦɭɥɶɞ ɫɞɜɢɠɟɧɢɹ, ɩɪɨɜɟɞɟɧ ɚɧɚɥɢɡ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɫɞɜɢɠɟɧɢɣ ɜ ɦɭɥɶɞɚɯ ɫ ɩɨɦɨɳɶɸ ɦɟɬɨɞɚ ɬɢ-
ɩɨɜɵɯ ɤɪɢɜɵɯ ɫ ɚɧɚɥɢɬɢɱɟɫɤɢɦ ɡɚɞɚɧɢɟɦ ɮɭɧɤɰɢɣ.
ɄɅɘɑȿȼɕȿ ɋɅɈȼȺ: ɷɫɤɚɥɚɬɨɪɧɵɣ ɬɨɧɧɟɥɶ; ɫɞɜɢɠɟɧɢɟ ɢ ɞɟɮɨɪɦɚɰɢɢ; ɧɚɬɭɪɧɵɟ ɧɚɛɥɸɞɟɧɢɹ; ɦɭɥɶɞɚ ɫɞɜɢɠɟɧɢɹ; ɬɢɩɨ-
ɜɵɟ ɤɪɢɜɵɟ.

S.Yu.Novozhenin, D.Z.Mukminova

ANALYSIS OF MINING SURVEYING DATA DURING THE ESCALATOR TUNNELS

CONSTRUCTION IN SAINT-PETERSBURG

The article analyzes the data of mining surveying observations on the process of displacement during construction escalator tunnel
in St. Petersburg. The technologies of construction escalator tunnels with the freezing of soils and tunneling with tunnel boring ma-
chine are described.
The parameters of the displacement troughs are defined. The analysis of the displacement distributions in the trough is carried out
by the method of standard curves with analytical functions assignment.
KEY WORDS: escalator tunnel; displacements and strains; mining surveying; displacement trough; standard curves.

ɂɡɜɟɫɬ-
ɧɵɦ ɮɚɤɬɨɦ
ɹɜɥɹɟɬɫɹ ɬɨ,
ɱɬɨ ɤɨɝɞɚ ɱɢɫ-
ɥɟɧɧɨɫɬɶ ɧɚɫɟ-
ɥɟɧɢɹ ɜ ɝɨɪɨɞɟ

ɩɪɟɜɵɲɚɟɬ
ɦɢɥɥɢɨɧ ɱɟɥɨ-
ɜɟɤ, ɜɨɡɧɢɤɚɟɬ
ɧɟɨɛɯɨɞɢɦɨɫɬɶ

ɜ ɫɬɪɨɢɬɟɥɶɫɬɜɟ ɦɟɬɪɨɩɨɥɢɬɟɧɚ, ɬɚɤ ɤɚɤ ɧɚɡɟɦɧɵɣ
ɬɪɚɧɫɩɨɪɬ ɧɟ ɜ ɫɨɫɬɨɹɧɢɢ ɫɩɪɚɜɢɬɶɫɹ ɫ ɜɵɪɨɫɲɢɦ
ɩɚɫɫɚɠɢɪɨɩɨɬɨɤɨɦ. Ɇɟɬɪɨɩɨɥɢɬɟɧ ɹɜɥɹɟɬɫɹ ɧɚɢɛɨɥɟɟ
ɭɞɨɛɧɵɦ ɢ ɛɵɫɬɪɵɦ ɫɪɟɞɫɬɜɨɦ ɩɟɪɟɞɜɢɠɟɧɢɹ ɩɚɫɫɚ-
ɠɢɪɨɜ ɜ ɦɟɝɚɩɨɥɢɫɚɯ. ɇɨ ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɨɛɴɟɤɬɨɜ
ɦɟɬɪɨɩɨɥɢɬɟɧɚ ɫɨɩɪɹɠɟɧɨ ɫɨ ɦɧɨɝɢɦɢ ɬɪɭɞɧɨɫɬɹɦɢ.
Ʉɚɤ ɢɡɜɟɫɬɧɨ, ɥɸɛɨɟ ɜɟɞɟɧɢɟ ɩɨɞɡɟɦɧɵɯ ɪɚɛɨɬ ɫɨ-
ɩɪɨɜɨɠɞɚɟɬɫɹ ɫɦɟɳɟɧɢɹɦɢ ɢ ɞɟɮɨɪɦɚɰɢɹɦɢ ɡɟɦɧɨɣ
ɩɨɜɟɪɯɧɨɫɬɢ. ɇɚ ɩɨɜɟɪɯɧɨɫɬɢ ɨɛɪɚɡɭɟɬɫɹ ɦɭɥɶɞɚ
ɫɞɜɢɠɟɧɢɣ (ɨɫɟɞɚɧɢɣ), ɱɬɨ ɦɨɠɟɬ ɧɚɧɟɫɬɢ ɭɳɟɪɛ ɡɞɚ-
ɧɢɹɦ, ɩɨɩɚɜɲɢɦ ɜ ɡɨɧɭ ɨɩɚɫɧɨɝɨ ɜɥɢɹɧɢɹ. ɂɡ ɜɫɟɝɨ
ɤɨɦɩɥɟɤɫɚ ɜɵɪɚɛɨɬɨɤ ɦɟɬɪɨɩɨɥɢɬɟɧɚ ɷɫɤɚɥɚɬɨɪɧɵɟ
ɬɨɧɧɟɥɢ ɬɪɚɞɢɰɢɨɧɧɨ ɨɤɚɡɵɜɚɸɬ ɧɚɢɛɨɥɶɲɟɟ ɜɪɟɞ-
ɧɨɟ ɜɥɢɹɧɢɟ ɧɚ ɡɟɦɧɭɸ ɩɨɜɟɪɯɧɨɫɬɶ. Ɍɚɤ, ɪɟɡɭɥɶɬɢ-
ɪɭɸɳɢɟ ɡɧɚɱɟɧɢɹ ɜɟɪɬɢɤɚɥɶɧɵɯ ɫɞɜɢɠɟɧɢɣ (ɨɫɟɞɚ-
ɧɢɣ) ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɬɪɚɞɢɰɢɨɧɧɨɣ ɬɟɯɧɨɥɨɝɢɢ
ɡɚɦɨɪɚɠɢɜɚɧɢɹ ɝɪɭɧɬɨɜ ɦɨɝɭɬ ɞɨɫɬɢɝɚɬɶ 450-500 ɦɦ.
ɉɪɢɦɟɧɟɧɢɟ ɫɨɜɪɟɦɟɧɧɵɯ ɬɟɯɧɨɥɨɝɢɣ ɜ ɩɨɞɡɟɦɧɨɦ
ɫɬɪɨɢɬɟɥɶɫɬɜɟ (ɩɪɨɯɨɞɤɚ ɬɨɧɧɟɥɹ ɌɉɆɄ – ɬɨɧɧɟɥɟ-
ɩɪɨɯɨɞɱɟɫɤɢɦ ɦɟɯɚɧɢɡɢɪɨɜɚɧɧɵɦ ɤɨɦɩɥɟɤɫɨɦ) ɩɨ-
ɡɜɨɥɹɟɬ ɫɭɳɟɫɬɜɟɧɧɨ ɫɧɢɡɢɬɶ ɜɟɥɢɱɢɧɵ ɫɞɜɢɠɟɧɢɣ ɢ
ɞɟɮɨɪɦɚɰɢɣ, ɜɨɡɧɢɤɚɸɳɢɯ ɜ ɦɚɫɫɢɜɟ ɝɨɪɧɵɯ ɩɨɪɨɞ ɢ
ɡɟɦɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ, ɨɞɧɚɤɨ, ɤɚɤ ɩɨɤɚɡɵɜɚɟɬ ɩɪɚɤɬɢ-
ɤɚ, ɜ ɷɬɨɦ ɫɥɭɱɚɟ ɬɚɤɠɟ ɜɨɡɧɢɤɚɸɬ ɫɞɜɢɠɟɧɢɹ ɢ ɞɟ-
ɮɨɪɦɚɰɢɢ, ɤɨɬɨɪɵɟ ɦɨɝɭɬ ɩɪɟɞɫɬɚɜɥɹɬɶ ɨɩɚɫɧɨɫɬɶ
ɞɥɹ ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ [1].

ɉɨɜɪɟɠɞɟɧɢɟ, ɢ, ɤɚɤ ɫɥɟɞɫɬɜɢɟ, ɜɨɡɦɨɠɧɨɟ ɪɚɡ-

ɪɭɲɟɧɢɟ ɩɨɞɪɚɛɚɬɵɜɚɟɦɵɯ ɬɨɧɧɟɥɹɦɢ ɡɞɚɧɢɣ ɢ ɫɨ-
ɨɪɭɠɟɧɢɣ ɜ ɝɨɪɨɞɫɤɢɯ ɭɫɥɨɜɢɹɯ ɹɜɥɹɟɬɫɹ ɧɟɞɨɩɭɫɬɢ-
ɦɵɦ. ȼ ɫɜɹɡɢ ɫ ɧɟɨɛɯɨɞɢɦɨɫɬɶɸ ɨɛɟɫɩɟɱɟɧɢɹ ɛɟɡɨ-
ɩɚɫɧɨɣ ɷɤɫɩɥɭɚɬɚɰɢɢ ɨɛɴɟɤɬɨɜ ɧɚ ɩɨɜɟɪɯɧɨɫɬɢ ɚɧɚ-
ɥɢɡ ɩɪɨɰɟɫɫɨɜ, ɩɪɨɢɫɯɨɞɹɳɢɯ ɜ ɦɚɫɫɢɜɟ, ɹɜɥɹɟɬɫɹ
ɤɪɚɣɧɟ ɜɚɠɧɵɦ. ȼ ɞɚɧɧɨɣ ɫɬɚɬɶɟ ɪɚɫɫɦɨɬɪɟɧɵ ɞɚɧ-
ɧɵɟ ɧɚɬɭɪɧɵɯ ɧɚɛɥɸɞɟɧɢɣ ɩɪɢ ɫɬɪɨɢɬɟɥɶɫɬɜɟ ɫɥɟ-
ɞɭɸɳɢɯ ɷɫɤɚɥɚɬɨɪɧɵɯ ɬɨɧɧɟɥɟɣ ɫɬɚɧɰɢɣ ɦɟɬɪɨ ɜ
ɋɚɧɤɬɉɟɬɟɪɛɭɪɝɟ: «ɋɟɧɧɚɹ», «ɋɚɞɨɜɚɹ», «Ʌɢɝɨɜɫɤɢɣ
ɩɪɨɫɩɟɤɬ» (ɩɪɨɣɞɟɧɧɵɯ ɫ ɡɚɦɨɪɚɠɢɜɚɧɢɟɦ ɝɪɭɧɬɨɜ) ɢ
©Ⱥɞɦɢɪɚɥɬɟɣɫɤɚɹ», «ɋɩɚɫɫɤɚɹ», «Ɉɛɜɨɞɧɵɣ ɤɚɧɚɥ»
ɩɪɨɣɞɟɧɧɵɯ ɌɉɆɄ).

ɉɪɨɯɨɞɤɚ ɷɫɤɚɥɚɬɨɪɧɵɯ ɬɨɧɧɟɥɟɣ ɫ ɡɚɦɨɪɚɠɢ-
ɜɚɧɢɟɦ ɝɪɭɧɬɨɜ ɹɜɥɹɟɬɫɹ ɬɪɚɞɢɰɢɨɧɧɵɦ ɫɩɨɫɨɛɨɦ
ɫɬɪɨɢɬɟɥɶɫɬɜɚ, ɩɪɢɦɟɧɹɟɦɵɦ ɜ ɫɥɨɠɧɵɯ ɝɨɪɧɨ-
ɝɟɨɥɨɝɢɱɟɫɤɢɯ ɭɫɥɨɜɢɹɯ. ȼɨ ɜɪɟɦɹ ɫɚɦɨɣ ɩɪɨɯɨɞɤɢ
ɬɨɧɧɟɥɹ, ɤɚɤ ɩɨɤɚɡɵɜɚɸɬ ɞɚɧɧɵɟ ɧɚɬɭɪɧɵɯ ɧɚɛɥɸɞɟ-
ɧɢɣ,  ɫɭɳɟɫɬɜɟɧɧɵɯ ɩɪɨɹɜɥɟɧɢɣ ɩɪɨɰɟɫɫɚ ɫɞɜɢɠɟɧɢɹ
ɧɚ ɡɟɦɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɧɟ ɩɪɨɢɫɯɨɞɢɬ ɢɡɡɚ ɪɚɛɨɬɵ
ɫɨɡɞɚɧɧɨɝɨ ɥɟɞɨɩɨɪɨɞɧɨɝɨ ɨɝɪɚɠɞɟɧɢɹ. ɇɨ ɩɪɢ ɩɨ-
ɫɥɟɞɭɸɳɟɦ ɨɬɬɚɢɜɚɧɢɢ ɩɨɪɨɞ ɝɟɨɦɟɯɚɧɢɱɟɫɤɨɟ ɫɨ-
ɫɬɨɹɧɢɟ ɦɚɫɫɢɜɚ ɫɭɳɟɫɬɜɟɧɧɨ ɢɡɦɟɧɹɟɬɫɹ, ɱɬɨ ɩɪɢ-
ɜɨɞɢɬ ɤ ɢɧɬɟɧɫɢɜɧɨɦɭ ɪɚɡɜɢɬɢɸ ɫɞɜɢɠɟɧɢɣ ɢ ɞɟɮɨɪ-
ɦɚɰɢɣ ɜ ɬɨɥɳɟ ɢ ɜ ɦɭɥɶɞɟ ɫɞɜɢɠɟɧɢɹ ɧɚ ɩɨɜɟɪɯɧɨɫɬɢ.
ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɬɟɯɧɨɥɨɝɢɹ ɩɪɨɯɨɞɤɢ ɷɫɤɚɥɚɬɨɪ-
ɧɵɯ ɬɨɧɧɟɥɟɣ ɜ ɡɚɦɨɪɨɡɤɟ ɩɪɢɦɟɧɹɟɬɫɹ ɜ ɬɟɯ ɫɥɭɱɚ-
ɹɯ, ɤɨɝɞɚ ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɜɟɞɟɬɫɹ ɧɚ ɧɟɡɚɫɬɪɨɟɧɧɵɯ
ɬɟɪɪɢɬɨɪɢɹɯ.

Ɍɨɧɧɟɥɟɩɪɨɯɨɞɱɟɫɤɢɣ ɦɟɯɚɧɢɡɢɪɨɜɚɧɧɵɣ ɤɨɦ-
ɩɥɟɤɫ ɫɧɢɠɚɟɬ ɜɥɢɹɧɢɟ ɩɨɞɡɟɦɧɵɯ ɪɚɛɨɬ ɧɚ ɝɪɭɧɬɨ-
ɜɵɣ ɦɚɫɫɢɜ, ɚ ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɢ ɧɚ ɡɟɦɧɭɸ ɩɨɜɟɪɯ-
ɧɨɫɬɶ. Ʉ ɞɨɫɬɨɢɧɫɬɜɚɦ ɧɨɜɨɣ ɬɟɯɧɨɥɨɝɢɢ ɨɬɧɨɫɹɬɫɹ:
ɜɨɡɦɨɠɧɨɫɬɶ ɩɨɫɬɨɹɧɧɨ ɭɞɟɪɠɢɜɚɬɶ ɡɚɛɨɣ ɜ ɭɫɬɨɣɱɢ-
ɜɨɦ ɫɨɫɬɨɹɧɢɢ ɩɭɬɟɦ ɢɡɦɟɧɟɧɢɹ ɩɨɞɚɜɚɟɦɨɝɨ ɞɚɜɥɟ-
ɧɢɹ, ɜɵɫɨɤɚɹ ɫɬɟɩɟɧɶ ɦɟɯɚɧɢɡɚɰɢɢ ɪɚɛɨɬ, ɦɚɥɨɟ ɜɪɟ-
ɦɹ ɩɪɨɯɨɞɤɢ ɧɚɤɥɨɧɧɨɝɨ ɬɨɧɧɟɥɹ. ȼ ɱɢɫɥɟ ɧɚɢɛɨɥɟɟ
ɫɟɪɶɟɡɧɵɯ ɧɟɞɨɫɬɚɬɤɨɜ ɫɥɟɞɭɟɬ ɭɩɨɦɹɧɭɬɶ ɜɵɫɨɤɭɸ

ɋɘɇɨɜɨɠɟɧɢɧ ȾɁɆɭɤɦɢɧɨɜɚ
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ɫɬɨɢɦɨɫɬɶ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɜɵɩɨɥɧɟ-
ɧɢɹ ɪɹɞɚ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɯ ɪɚɛɨɬ (ɫɬɪɨɢɬɟɥɶɫɬɜɨ
ɫɬɚɪɬɨɜɨɝɨ ɤɨɬɥɨɜɚɧɚ, ɦɨɧɬɚɠɞɟɦɨɧɬɚɠ ɌɉɆɄ, ɫɨ-
ɨɪɭɠɟɧɢɟ ɲɩɭɧɬɨɜɨɝɨ ɨɝɪɚɠɞɟɧɢɹ ɢ ɬɞ.). ȼ ɫɥɭɱɚɹɯ,
ɤɨɝɞɚ ɧɚ ɡɟɦɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɜ ɡɨɧɭ ɜɥɢɹɧɢɹ ɩɨɩɚɞɚ-
ɸɬ ɨɛɴɟɤɬɵ ɡɚɫɬɪɨɣɤɢ, ɬɟɦ ɛɨɥɟɟ ɜ ɫɥɨɠɧɵɯ ɝɨɪɧɨ-
ɝɟɨɥɨɝɢɱɟɫɤɢɯ ɭɫɥɨɜɢɹɯ, ɩɪɢɦɟɧɟɧɢɟ ɌɉɆɄ ɹɜɥɹɟɬɫɹ
ɛɟɡɚɥɶɬɟɪɧɚɬɢɜɧɵɦ ɜɚɪɢɚɧɬɨɦ.

Ɍɪɚɞɢɰɢɨɧɧɵɦ ɫɩɨɫɨɛɨɦ ɢɡɭɱɟɧɢɹ ɩɪɨɰɟɫɫɚ
ɫɞɜɢɠɟɧɢɹ ɹɜɥɹɸɬɫɹ ɧɚɬɭɪɧɵɟ ɦɚɪɤɲɟɣɞɟɪɫɤɢɟ ɧɚ-
ɛɥɸɞɟɧɢɹ. ɇɚɛɥɸɞɚɬɟɥɶɧɵɟ ɫɬɚɧɰɢɢ ɜ ɫɥɭɱɚɟ ɩɪɨɯɨ-
ɞɨɤ ɷɫɤɚɥɚɬɨɪɧɵɯ ɬɨɧɧɟɥɟɣ ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ ɜɡɚ-
ɢɦɧɨ ɩɟɪɩɟɧɞɢɤɭɥɹɪɧɵɟ ɥɢɧɢɢ ɝɪɭɧɬɨɜɵɯ ɪɟɩɟɪɨɜ,
ɪɚɫɩɨɥɨɠɟɧɧɵɟ ɧɚ ɡɟɦɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɜɞɨɥɶ ɢ ɩɨ-
ɩɟɪɟɤ ɨɫɢ ɬɨɧɧɟɥɹ (ɪɢɫ.1, ɚ). Ʉɨɝɞɚ ɭɫɬɪɨɣɫɬɜɨ ɩɨɞɨɛ-
ɧɵɯ ɫɬɚɧɰɢɣ ɧɟ ɩɪɟɞɫɬɚɜɥɹɟɬɫɹ ɜɨɡɦɨɠɧɵɦ ɜɫɥɟɞɫɬ-
ɜɢɟ ɩɥɨɬɧɨɫɬɢ ɡɚɫɬɪɨɣɤɢ, ɧɚɛɥɸɞɟɧɢɹ ɜ ɨɫɧɨɜɧɨɦ ɜɟ-
ɞɭɬ ɩɨ ɪɟɩɟɪɚɦ, ɡɚɥɨɠɟɧɧɵɦ ɜ ɡɞɚɧɢɹɯ (ɪɢɫ.1, ɛ).

ɚ)

ɛ)

Ɋɢɫ.1. ɇɚɛɥɸɞɚɬɟɥɶɧɵɟ ɫɬɚɧɰɢɢ ɩɪɢ ɫɬɪɨɢɬɟɥɶ-
ɫɬɜɟ ɷɫɤɚɥɚɬɨɪɧɵɯ ɬɨɧɧɟɥɟɣ ɫɬɚɧɰɢɣ ɦɟɬɪɨ

ɚ) «ɋɩɚɫɫɤɚɹ», ɛ) «ɋɟɧɧɚɹ»

ɋɟɱɟɧɢɹ, ɩɪɨɯɨɞɹɳɢɟ ɱɟɪɟɡ ɬɨɱɤɭ ɦɚɤɫɢɦɚɥɶɧɨ-
ɝɨ ɨɫɟɞɚɧɢɹ ɜɞɨɥɶ ɢ ɩɟɪɩɟɧɞɢɤɭɥɹɪɧɨ ɨɫɢ ɬɨɧɧɟɥɹ,
ɧɚɡɵɜɚɸɬɫɹ ɝɥɚɜɧɵɦ ɩɪɨɞɨɥɶɧɵɦ ɢ ɝɥɚɜɧɵɦ ɩɨɩɟ-
ɪɟɱɧɵɦ ɫɟɱɟɧɢɟɦ ɦɭɥɶɞɵ ɫɞɜɢɠɟɧɢɹ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ.
ȼ ɯɨɞɟ ɞɚɧɧɨɝɨ ɢɫɫɥɟɞɨɜɚɧɢɹ ɛɵɥɢ ɪɚɫɫɦɨɬɪɟɧɵ ɭɤɚ-
ɡɚɧɧɵɟ ɫɟɱɟɧɢɹ ɞɥɹ ɦɭɥɶɞ ɩɟɪɟɱɢɫɥɟɧɧɵɯ ɪɚɧɟɟ ɷɫ-
ɤɚɥɚɬɨɪɧɵɯ ɬɨɧɧɟɥɟɣ.

Ɋɟɡɭɥɶɬɚɬɵ ɧɚɬɭɪɧɵɯ ɦɚɪɤɲɟɣɞɟɪɫɤɢɯ ɧɚɛɥɸ-
ɞɟɧɢɣ, ɩɪɨɢɡɜɟɞɟɧɧɵɯ ɩɪɢ ɩɪɨɯɨɞɤɟ ɜɫɟɯ ɷɫɤɚɥɚɬɨɪ-
ɧɵɯ ɬɨɧɧɟɥɟɣ ɜ ɭɫɥɨɜɢɹɯ ɋɚɧɤɬɉɟɬɟɪɛɭɪɝɚ, ɩɨɡɜɨ-
ɥɹɸɬ ɝɨɜɨɪɢɬɶ ɨ ɩɨɫɬɟɩɟɧɧɨɦ ɪɚɡɜɢɬɢɢ ɨɫɟɞɚɧɢɣ ɜ
ɦɭɥɶɞɚɯ ɫɞɜɢɠɟɧɢɹ ɧɚ ɡɟɦɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ. ɉɪɢɦɟɪ
ɪɚɡɜɢɬɢɹ ɦɭɥɶɞɵ ɫɞɜɢɠɟɧɢɹ ɩɪɢ ɫɬɪɨɢɬɟɥɶɫɬɜɟ ɷɫɤɚ-
ɥɚɬɨɪɧɨɝɨ ɬɨɧɧɟɥɹ ɫɬɚɧɰɢɢ «Cɟɧɧɚɹ» ɜ ɝɥɚɜɧɵɯ ɩɪɨ-
ɞɨɥɶɧɨɦ ɢ ɩɨɩɟɪɟɱɧɨɦ ɫɟɱɟɧɢɢ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫ.2.
ɂɡɡɚ ɧɟɞɨɫɬɚɬɤɚ ɞɚɧɧɵɯ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɝɪɚɧɢɰ
ɦɭɥɶɞ ɫɞɜɢɠɟɧɢɹ ɜ ɩɪɨɞɨɥɶɧɨɦ ɧɚɩɪɚɜɥɟɧɢɢ ɷɬɢ
ɦɭɥɶɞɵ ɢɫɩɨɥɶɡɨɜɚɥɢɫɶ, ɝɥɚɜɧɵɦ ɨɛɪɚɡɨɦ, ɞɥɹ ɨɩɪɟ-
ɞɟɥɟɧɢɹ ɩɚɪɚɦɟɬɪɨɜ ɦɭɥɶɞ ɫɞɜɢɠɟɧɢɹ. Ⱦɥɹ ɞɚɥɶ-
ɧɟɣɲɟɝɨ ɢɫɫɥɟɞɨɜɚɧɢɹ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɨɫɟɞɚɧɢɣ ɜ
ɩɪɟɞɟɥɚɯ ɦɭɥɶɞ ɢɫɩɨɥɶɡɨɜɚɥɢɫɶ ɜ ɨɫɧɨɜɧɨɦ  ɝɥɚɜɧɵɟ
ɩɨɩɟɪɟɱɧɵɟ ɫɟɱɟɧɢɹ.

ȼ ɞɚɧɧɨɦ ɩɪɢɦɟɪɟ ɪɚɡɦɟɪɵ ɦɭɥɶɞɵ ɫɞɜɢɠɟɧɢɹ
ɞɨɫɬɢɝɚɸɬ 150 ɦ ɜ ɩɨɩɟɪɟɱɧɨɦ ɧɚɩɪɚɜɥɟɧɢɢ. Ɇɚɤɫɢ-
ɦɚɥɶɧɵɟ ɨɫɟɞɚɧɢɹ ɧɚ ɡɟɦɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɫɨɫɬɚɜɢɥɢ
418 ɦɦ, ɦɚɤɫɢɦɚɥɶɧɵɟ ɞɟɮɨɪɦɚɰɢɢ ɧɚɤɥɨɧɨɜ
i=13,1·10

-3
, ɦɚɤɫɢɦɚɥɶɧɵɟ ɞɟɮɨɪɦɚɰɢɢ ɤɪɢɜɢɡɧɵ

k=9,8·10
-4

 1/ɦ. ɍɤɚɡɚɧɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɨɩɪɟɞɟɥɟɧɵ
ɞɥɹ ɜɫɟɯ ɪɚɫɫɦɨɬɪɟɧɧɵɯ ɜ ɢɫɫɥɟɞɨɜɚɧɢɢ ɷɫɤɚɥɚɬɨɪ-
ɧɵɯ ɬɨɧɧɟɥɟɣ, ɪɟɡɭɥɶɬɚɬɵ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥ.1.

Ɂɧɚɱɟɧɢɹ ɞɟɮɨɪɦɚɰɢɣ, ɪɚɫɫɱɢɬɚɧɧɵɟ ɩɨ ɞɚɧ-
ɧɵɦ ɧɚɬɭɪɧɵɯ ɧɚɛɥɸɞɟɧɢɣ, ɫɭɳɟɫɬɜɟɧɧɨ ɩɪɟɜɵɲɚɸɬ
ɡɧɚɱɟɧɢɹ ɤɪɢɬɢɱɟɫɤɢɯ ɞɟɮɨɪɦɚɰɢɣ ɧɚɤɥɨɧɨɜ ɢ ɤɪɢ-
ɜɢɡɧɵ, ɤɨɬɨɪɵɟ ɨɩɪɟɞɟɥɹɸɬ ɡɨɧɭ ɨɩɚɫɧɨɝɨ ɜɥɢɹɧɢɹ
ɫɨɝɥɚɫɧɨ «ɉɪɚɜɢɥɚɦ ɨɯɪɚɧɵ…» [2].

Ⱦɥɹ ɢɫɫɥɟɞɨɜɚɧɢɹ ɦɭɥɶɞ ɫɞɜɢɠɟɧɢɹ ɢɫɩɨɥɶɡɨ-
ɜɚɥɫɹ ɦɟɬɨɞ ɬɢɩɨɜɵɯ ɤɪɢɜɵɯ, ɬɪɚɞɢɰɢɨɧɧɨ ɩɪɢɦɟ-
ɧɹɸɳɢɣɫɹ ɜ ɦɚɪɤɲɟɣɞɟɪɫɤɨɣ ɩɪɚɤɬɢɤɟ. Ɍɢɩɨɜɚɹ ɤɪɢ-
ɜɚɹ – ɛɟɡɪɚɡɦɟɪɧɚɹ ɮɭɧɤɰɢɹ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɨɫɧɨɜ-
ɧɵɯ ɜɢɞɨɜ ɫɞɜɢɠɟɧɢɣ ɢ ɞɟɮɨɪɦɚɰɢɣ. Ⱥɧɚɥɢɬɢɱɟɫɤɨɟ
ɡɚɞɚɧɢɟ ɬɢɩɨɜɨɣ ɮɭɧɤɰɢɢ ɧɚɢɛɨɥɟɟ ɭɞɨɛɧɨ ɞɥɹ ɩɨ-
ɫɥɟɞɭɸɳɢɯ ɪɚɫɱɟɬɨɜ. Ɉɫɧɨɜɧɚɹ ɡɚɞɚɱɚ ɩɪɢ ɷɬɨɦ ɡɚ-
ɤɥɸɱɚɟɬɫɹ ɜ ɨɩɪɟɞɟɥɟɧɢɢ ɚɧɚɥɢɬɢɱɟɫɤɨɝɨ ɜɵɪɚɠɟɧɢɹ
ɬɢɩɨɜɨɣ ɤɪɢɜɨɣ. ȼ ɯɨɞɟ ɢɫɫɥɟɞɨɜɚɧɢɹ ɞɥɹ ɨɩɢɫɚɧɢɹ
ɮɨɪɦɵ ɤɪɢɜɨɣ ɛɵɥɚ ɜɵɛɪɚɧɚ ɮɭɧɤɰɢɹ, ɩɪɟɞɥɨɠɟɧɧɚɹ
ɋɉɄɨɥɛɟɧɤɨɜɵɦ. Ɉɧɚ ɢɦɟɟɬ ɫɥɟɞɭɸɳɢɣ ɜɢɞ:

czb
eza

zS


 )1( , (1)

ɝɞɟ S(z) –ɟɞɢɧɢɱɧɚɹ ɮɭɧɤɰɢɹ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɨɫɟɞɚ-
ɧɢɹ ɡɟɦɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɜ ɫɟɱɟɧɢɢ ɦɭɥɶɞɵ ɫɞɜɢɠɟ-
ɧɢɹ.

ɉɪɢ ɷɬɨɦ ɚɪɝɭɦɟɧɬ ɮɭɧɤɰɢɢ – ɟɞɢɧɢɱɧɨɟ ɪɚɫ-
ɫɬɨɹɧɢɟ ɨɬ ɬɨɱɤɢ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɨɫɟɞɚɧɢɹ:

Lxz / , (2)

ɝɞɟ L - ɞɥɢɧɚ ɩɨɥɭɦɭɥɶɞɵ, ɯ – ɚɛɫɰɢɫɫɚ ɪɚɫɫɦɚɬɪɢ-
ɜɚɟɦɨɣ ɬɨɱɤɢ (ɧɚɱɚɥɨ ɤɨɨɪɞɢɧɚɬ ɜ ɬɨɱɤɟ ɦɚɤɫɢɦɚɥɶ-
ɧɨɝɨ ɨɫɟɞɚɧɢɹ), ɟ – ɨɫɧɨɜɚɧɢɟ ɧɚɬɭɪɚɥɶɧɨɝɨ ɥɨɝɚ-
ɪɢɮɦɚ, a, b,ɫ – ɩɨɫɬɨɹɧɧɵɟ ɤɨɷɮɮɢɰɢɟɧɬɵ.
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ɛ)
Ɋɢɫ.2. Ɋɚɡɜɢɬɢɟ ɦɭɥɶɞɵ ɫɞɜɢɠɟɧɢɹ ɩɪɢ ɫɬɪɨɢɬɟɥɶɫɬɜɟ ɷɫɤɚɥɚɬɨɪɧɨɝɨ ɬɨɧɧɟɥɹ ɫɬɚɧɰɢɢ «Cɟɧɧɚɹ»:

ɚ) ɝɥɚɜɧɨɟ ɩɨɩɟɪɟɱɧɨɟ ɫɟɱɟɧɢɟ, ɛ) ɝɥɚɜɧɨɟ ɩɪɨɞɨɥɶɧɨɟ ɫɟɱɟɧɢɟ

Ɍɚɛɥɢɰɚ 1

ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ ɦɭɥɶɞ ɫɞɜɢɠɟɧɢɹ ɨɬ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɷɫɤɚɥɚɬɨɪɧɵɯ ɬɨɧɧɟɥɟɣ ɜ ɋɚɧɤɬɉɟɬɟɪɛɭɪɝɟ

ɗɫɤɚɥɚɬɨɪɧɵɟ ɬɨɧɧɟɥɢ ɫɬɚɧɰɢɣ ɦɟɬɪɨ

ɉɚɪɚɦɟɬɪɵ ɦɭɥɶɞɵ Ɉɛɜɨɞɧɵɣ
Ⱥɞɦɢɪɚɥ-
ɬɟɣɫɤɚɹ

ɋɩɚɫɫɤɚɹ ɋɟɧɧɚɹ
ɋɚɞɨ-
ɜɚɹ

Ʌɢɝɨɜɫɤɢɣ
ɩɪɨɫɩɟɤɬ

Șmax ɧɚ ɤɨɧɟɰ ɩɪɨɯɨɞɤɢ ɬɨɧɧɟɥɹ, ɦɦ 92 27 30 176 118 86

Șmax  ɧɚ ɦɨɦɟɧɬ ɨɤɨɧɱɚɧɢɹ ɧɚɛɥɸɞɟɧɢɣ, ɦɦ 93 48 57 418 462 260

Ⱦɟɮɨɪɦɚɰɢɢ ɧɚɤɥɨɧɨɜ -0.0064 0.0026 -0.0025 0.0131 - -

Ⱦɟɮɨɪɦɚɰɢɢ ɤɪɢɜɢɡɧɵ, 1/ɦ 0.0014 0.0002 0.0002 0.0010 - -

Ɋɚɡɦɟɪɵ ɦɭɥɶɞɵ ɩɨ ɨɫɢ ɬɨɧɧɟɥɹ, ɦ >110 >110 >75 >100 ɦ >80 ɦ >110

Ɋɚɡɦɟɪɵ ɩɨɥɭɦɭɥɶɞ ɩɟɪɩɟɧɞɢɤɭɥɹɪɧɨ ɨɫɢ
ɬɨɧɧɟɥɹ (ɥɟɜɚɹ / ɩɪɚɜɚɹ), ɦ

30/35 45/75 40/35 56/88 -/56 90/130

ɉɨɥɨɠɟɧɢɟ ɬɨɱɤɢ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɨɫɟɞɚɧɢɹ
ɪɚɫɫɬɨɹɧɢɟ ɨɬ Ȼȼȼ), ɦ

24 60 35 40 29 -

Ɇɚɬɟɦɚɬɢɱɟɫɤɚɹ ɨɛɪɚɛɨɬɤɚ ɪɟɡɭɥɶɬɚɬɨɜ ɢɫɫɥɟ-
ɞɨɜɚɧɢɣ ɩɪɨɢɡɜɨɞɢɥɚɫɶ ɜ ɩɪɨɝɪɚɦɦɧɨɦ ɤɨɦɩɥɟɤɫɟ
MathCad. Ɍɪɢ ɤɨɷɮɮɢɰɢɟɧɬɚ, ɩɪɢɫɭɬɫɬɜɭɸɳɢɟ ɜ
ɮɨɪɦɭɥɟ (1), ɨɩɪɟɞɟɥɹɸɬɫɹ ɨɩɟɪɚɬɨɪɨɦ genfit, ɪɟɚɥɢ-
ɡɭɸɳɢɦ ɦɟɬɨɞ ɧɟɥɢɧɟɣɧɨɣ ɪɟɝɪɟɫɫɢɢ. ɂɞɟɹ ɩɨɞɛɨɪɚ
ɮɭɧɤɰɢɢ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɬɨɦ, ɱɬɨɛɵ ɫɪɟɞɧɟɤɜɚɞɪɚɬɢ-
ɱɟɫɤɨɟ ɨɬɤɥɨɧɟɧɢɟ ɩɨɥɭɱɟɧɧɵɯ ɩɨ ɮɨɪɦɭɥɟ ɜɟɥɢɱɢɧ
ɨɫɟɞɚɧɢɹ ɢ ɜɟɥɢɱɢɧɪɟɡɭɥɶɬɚɬɨɜ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɛɵ-

ɥɨ ɦɢɧɢɦɚɥɶɧɵɦ. ɇɚ ɪɢɫ.3, 4 ɩɨɤɚɡɚɧɵ ɩɨɫɬɪɨɟɧɧɵɟ
ɝɪɚɮɢɤɢ ɤɪɢɜɵɯ ɨɫɟɞɚɧɢɣ.

ȼ ɪɟɡɭɥɶɬɚɬɟ ɡɧɚɱɟɧɢɹ ɩɨɥɭɱɟɧɧɵɯ ɤɨɷɮɮɢɰɢ-
ɟɧɬɨɜ ɨɤɚɡɚɥɢɫɶ ɛɥɢɡɤɢɦɢ, ɩɨɷɬɨɦɭ ɨɧɢ ɛɵɥɢ ɭɫɪɟɞ-
ɧɟɧɵ. Ⱦɚɥɟɟ ɛɵɥɨ ɩɪɨɢɡɜɟɞɟɧɨ ɫɪɚɜɧɟɧɢɟ ɤɪɢɜɵɯ
ɨɫɟɞɚɧɢɣ ɫ ɮɭɧɤɰɢɟɣ, ɩɪɟɞɥɨɠɟɧɧɨɣ ɜ «ɉɨɫɨɛɢɢ…»
ɞɥɹ ɭɫɥɨɜɢɣ ɋɚɧɤɬɉɟɬɟɪɛɭɪɝɚ [3] (ɪɢɫ.5, 6).

ȼ ɪɟɡɭɥɶɬɚɬɟ ɢɫɫɥɟɞɨɜɚɧɢɣ ɩɨɥɭɱɟɧɵ ɡɧɚɱɟɧɢɹ
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ɮɭɧɤɰɢɣ ɤɪɢɜɵɯ, ɨɩɢɫɵɜɚɸɳɢɯ ɦɭɥɶɞɭ ɫɞɜɢɠɟɧɢɹ ɜ
ɝɥɚɜɧɨɦ ɫɟɱɟɧɢɢ.

Ʉɪɢɜɚɹ ɞɥɹ ɦɭɥɶɞ ɷɫɤɚɥɚɬɨɪɧɵɯ ɬɨɧɧɟɥɟɣ,
ɩɪɨɣɞɟɧɧɵɯ ɌɉɆɄ:

z
ez

zS
69,214,260,18)1(




 . (3)

Ʉɪɢɜɚɹ ɞɥɹ ɦɭɥɶɞ ɷɫɤɚɥɚɬɨɪɧɵɯ ɬɨɧɧɟɥɟɣ,
ɩɪɨɣɞɟɧɧɵɯ ɫ ɡɚɦɨɪɨɡɤɨɣ ɝɪɭɧɬɚ:
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Ɋɢɫ.3. Ʉɪɢɜɵɟ ɨɫɟɞɚɧɢɣ ɞɥɹ ɷɫɤɚɥɚɬɨɪɧɵɯ ɬɨɧɧɟɥɟɣ, ɩɪɨɣɞɟɧɧɵɯ ɌɉɆɄ
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Ɋɢɫ.4. Ʉɪɢɜɵɟ ɨɫɟɞɚɧɢɣ ɞɥɹ ɷɫɤɚɥɚɬɨɪɧɵɯ ɬɨɧɧɟɥɟɣ, ɩɪɨɣɞɟɧɧɵɯ ɫ ɡɚɦɨɪɨɡɤɨɣ ɝɪɭɧɬɚ
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Ɋɢɫ.5. ɋɪɚɜɧɟɧɢɟ ɤɪɢɜɵɯ ɨɫɟɞɚɧɢɣ ɷɫɤɚɥɚɬɨɪɧɵɯ ɬɨɧɧɟɥɟɣ, ɩɪɨɣɞɟɧɧɵɯ ɫɩɨɫɨɛɨɦ ɌɉɆɄ (ɋɄɈ=0,097)
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Ɋɢɫ.6. ɋɪɚɜɧɟɧɢɟ ɤɪɢɜɵɯ ɨɫɟɞɚɧɢɣ ɷɫɤɚɥɚɬɨɪɧɵɯ ɬɨɧɧɟɥɟɣ, ɩɪɨɣɞɟɧɧɵɯ ɫ ɡɚɦɨɪɨɡɤɨɣ ɝɪɭɧɬɚ
ɋɄɈ=0,107)

ɋɪɚɜɧɟɧɢɟ ɩɨɥɭɱɟɧɧɨɣ ɬɢɩɨɜɨɣ ɮɭɧɤɰɢɢ ɫ ɬɢɩɨ-
ɜɨɣ ɮɭɧɤɰɢɟɣ ɢɡ ɦɟɬɨɞɢɤɢ «ɉɨɫɨɛɢɹ…» ɩɨɤɚɡɚɥɨ, ɱɬɨ
ɩɪɢɧɹɬɚɹ ɦɟɬɨɞɢɤɚɦɢ ɮɭɧɤɰɢɹ ɩɪɢɝɨɞɧɚ ɞɥɹ ɢɫɩɨɥɶ-
ɡɨɜɚɧɢɹ ɢ ɩɨɥɭɱɟɧɢɹ ɤɚɱɟɫɬɜɟɧɧɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ
ɩɪɨɰɟɫɫɚ ɫɞɜɢɠɟɧɢɹ ɜ ɢɫɫɥɟɞɨɜɚɧɢɹɯ ɩɪɢ ɫɬɪɨɢɬɟɥɶ-
ɫɬɜɟ ɷɫɤɚɥɚɬɨɪɧɵɯ  ɬɨɧɧɟɥɟɣ.

ɉɪɨɜɟɞɟɧɧɵɟ ɢɫɫɥɟɞɨɜɚɧɢɹ ɞɚɧɧɵɯ ɧɚɬɭɪɧɵɯ
ɧɚɛɥɸɞɟɧɢɣ ɩɨɡɜɨɥɢɥɢ ɫɮɨɪɦɭɥɢɪɨɜɚɬɶ ɪɹɞ ɧɟɞɨɫ-
ɬɚɬɤɨɜ ɦɟɬɨɞɢɤɢ ɢɡɦɟɪɟɧɢɣ, ɡɚɬɪɭɞɧɹɸɳɢɯ ɨɛɪɚɛɨɬɤɭ
ɪɟɡɭɥɶɬɚɬɨɜ:

1) ɧɟɪɟɝɭɥɹɪɧɨɟ ɪɚɫɩɨɥɨɠɟɧɢɟ ɪɟɩɟɪɨɜ ɧɚɛɥɸ-
ɞɚɬɟɥɶɧɵɯ ɫɬɚɧɰɢɣ, ɱɬɨ ɜ ɪɹɞɟ ɫɥɭɱɚɟɜ ɨɛɭɫɥɚɜɥɢɜɚ-
ɟɬ ɧɟɜɨɡɦɨɠɧɨɫɬɶ ɨɩɪɟɞɟɥɟɧɢɹ ɝɪɚɧɢɰ ɦɭɥɶɞɵ;

2) ɧɟɪɟɝɥɚɦɟɧɬɢɪɨɜɚɧɧɚɹ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ
ɦɨɧɢɬɨɪɢɧɝɨɜɵɯ ɧɚɛɥɸɞɟɧɢɣ, ɡɚɱɚɫɬɭɸ ɧɟ ɩɨɡɜɨɥɹɟɬ
ɨɰɟɧɢɬɶ ɜɪɟɦɹ ɨɤɨɧɱɚɧɢɹ ɩɪɨɰɟɫɫɚ ɫɞɜɢɠɟɧɢɹ ɧɚ
ɡɟɦɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ;

3) ɫɨɯɪɚɧɧɨɫɬɶ ɝɪɭɧɬɨɜɵɯ ɢ ɜɢɞɢɦɨɫɬɶ ɫɬɟɧɧɵɯ
ɪɟɩɟɪɨɜ ɧɟ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɧɚ ɜɟɫɶ ɩɟɪɢɨɞ ɫɬɪɨɢ-
ɬɟɥɶɫɬɜɚ ɷɫɤɚɥɚɬɨɪɧɵɯ ɬɨɧɧɟɥɟɣ.

ȼɵɜɨɞɵ

ɇɚ ɨɫɧɨɜɚɧɢɢ ɚɧɚɥɢɡɚ ɧɚɬɭɪɧɵɯ ɞɚɧɧɵɯ ɫ ɩɪɢ-
ɦɟɧɟɧɢɟɦ ɦɟɬɨɞɚ ɬɢɩɨɜɵɯ ɤɪɢɜɵɯ ɢɫɫɥɟɞɨɜɚɧɵ
ɦɭɥɶɞɵ ɫɞɜɢɠɟɧɢɹ ɨɬ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɷɫɤɚɥɚɬɨɪɧɵɯ
ɬɨɧɧɟɥɟɣ ɫɬɚɧɰɢɣ ɩɟɬɟɪɛɭɪɝɫɤɨɝɨ ɦɟɬɪɨɩɨɥɢɬɟɧɚ,
ɮɨɪɦɵ ɤɪɢɜɵɯ ɨɩɢɫɚɧɵ ɚɧɚɥɢɬɢɱɟɫɤɢ. ɉɪɨɜɟɞɟɧɧɵɟ
ɢɫɫɥɟɞɨɜɚɧɢɹ ɦɭɥɶɞ ɜɵɲɟɨɡɧɚɱɟɧɧɵɯ ɷɫɤɚɥɚɬɨɪɧɵɯ
ɬɨɧɧɟɥɟɣ ɫ ɝɪɚɧɢɱɧɵɦ ɤɪɢɬɟɪɢɟɦ ɨɫɟɞɚɧɢɣ ɩɨɤɚɡɚɥɢ,

ɱɬɨ ɬɢɩɨɜɚɹ ɤɪɢɜɚɹ «ɉɨɫɨɛɢɹ…» ɩɪɢɦɟɧɢɦɚ ɢ ɞɥɹ
ɨɩɢɫɚɧɢɹ ɦɭɥɶɞ ɬɨɧɧɟɥɟɣ, ɩɪɨɣɞɟɧɧɵɯ ɌɉɆɄ, ɢ ɞɥɹ
ɨɩɢɫɚɧɢɹ ɦɭɥɶɞ ɬɨɧɧɟɥɟɣ, ɩɪɨɣɞɟɧɧɵɯ ɫ ɡɚɦɨɪɚɠɢ-
ɜɚɧɢɟɦ ɩɨɪɨɞ. Ⱦɥɹ ɛɨɥɟɟ ɬɨɱɧɵɯ ɪɚɫɱɟɬɨɜ ɧɟɨɛɯɨɞɢ-
ɦɨ ɭɬɨɱɧɟɧɢɟ ɢ ɨɛɨɫɧɨɜɚɧɧɵɣ ɜɵɛɨɪ ɝɪɚɧɢɱɧɨɝɨ ɤɪɢ-
ɬɟɪɢɹ, ɱɬɨ ɜ ɭɫɥɨɜɢɹɯ ɨɝɪɚɧɢɱɟɧɧɨɫɬɢ ɞɚɧɧɵɯ ɧɚɬɭɪ-
ɧɵɯ ɧɚɛɥɸɞɟɧɢɣ ɧɟ ɜɫɟɝɞɚ ɩɪɟɞɫɬɚɜɥɹɟɬɫɹ ɜɨɡɦɨɠ-
ɧɵɦ. ȼ ɯɨɞɟ ɢɫɫɥɟɞɨɜɚɧɢɣ ɜɵɹɜɥɟɧɵ ɧɟɞɨɫɬɚɬɤɢ ɦɟ-
ɬɨɞɢɤ ɧɚɬɭɪɧɵɯ ɧɚɛɥɸɞɟɧɢɣ, ɢɫɩɪɚɜɥɟɧɢɟ ɤɨɬɨɪɵɯ
ɛɭɞɟɬ ɫɩɨɫɨɛɫɬɜɨɜɚɬɶ ɩɨɜɵɲɟɧɢɸ ɤɚɱɟɫɬɜɚ ɦɨɧɢɬɨ-
ɪɢɧɝɨɜɵɯ ɧɚɛɥɸɞɟɧɢɣ.
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ɍȾɄ 622.1:528
ɆȻɇɭɪɩɟɢɫɨɜɚ, ɇȺɆɢɥɟɬɟɧɤɨ

ɉɊɈȽɇɈɁɂɊɈȼȺɇɂȿ ɌȿɏɇɈȽȿɇɇɕɏ ɈɋȿȾȺɇɂɃ ɁȿɆɇɈɃ ɉɈȼȿɊɏɇɈɋɌɂ

Ɋɚɫɫɦɨɬɪɟɧɵ ɜɨɩɪɨɫɵ, ɫɜɹɡɚɧɧɵɟ ɫ ɞɟɮɨɪɦɢɪɨɜɚɧɢɟɦ ɡɟɦɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɩɪɢ ɪɚɡɪɚɛɨɬɤɟ ɧɟɮɬɟɝɚɡɨɜɵɯ ɦɟɫɬɨɪɨɠɞɟɧɢɣ.
Ɉɰɟɧɤɚ ɜɥɢɹɧɢɹ  ɪɚɡɥɢɱɧɵɯ ɮɚɤɬɨɪɨɜ ɧɚ ɩɪɨɰɟɫɫ ɨɫɟɞɚɧɢɹ ɡɟɦɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɩɪɨɢɡɜɨɞɢɬɫɹ  ɩɭɬɟɦ ɬɟɨɪɟɬɢɱɟɫɤɨɝɨ ɪɚɫ-
ɱɟɬɚ ɨɫɟɞɚɧɢɣ ɤɪɨɜɥɢ ɩɥɚɫɬɚ.
ɄɅɘɑȿȼɕȿ ɋɅɈȼȺ: ɧɟɮɬɟɝɚɡɨɜɵɟ ɦɟɫɬɨɪɨɠɞɟɧɢɹ; ɡɟɦɧɚɹ ɩɨɜɟɪɯɧɨɫɬɶ; ɞɟɮɨɪɦɚɰɢɢ; ɨɫɟɞɚɧɢɟ; ɤɪɨɜɥɹ ɩɥɚɫɬɚ; ɞɚɜɥɟɧɢɟ.

M.B.Nurpeisova, N.A.Miletenko

FORECASTING OF TECHNOGENIC SETTLING OF THE TERRESTRIAL SURFACE

The questions connected with deformation of a terrestrial surface when developing oil and gas fields are considered. The assess-
ment of influence of various factors on process of subsidence of a terrestrial surface is made by theoretical calculation of settling of
a roof of layer.
KEY WORDS: oil and gas fields; terrestrial surface; deformations; subsidence; layer roof; pressure.

Ʉɪɭɩɧɨ-
ɦɚɫɲɬɚɛɧɨɟ ɨɫ-
ɜɨɟɧɢɟ ɧɟɮɬɟɝɚ-
ɡɨɜɵɯ ɪɟɫɭɪɫɨɜ
ɩɪɢɜɨɞɢɬ ɤ ɢɧ-
ɬɟɧɫɢɜɧɵɦ ɞɜɢ-
ɠɟɧɢɹɦ ɡɟɦɧɨɣ
ɩɨɜɟɪɯɧɨɫɬɢ, ɤɚɤ
ɜ ɩɪɟɞɟɥɚɯ ɥɨ-
ɤɚɥɶɧɵɯ ɩɥɨɳɚ-

ɞɟɣ, ɬɚɤ ɢ ɜ ɨɬɞɟɥɶɧɵɯ ɫɬɪɭɤɬɭɪɧɵɯ ɷɥɟɦɟɧɬɚɯ. ȼɨ
ɦɧɨɝɢɯ ɧɟɮɬɟɝɚɡɨɧɨɫɧɵɯ ɛɚɫɫɟɣɧɚɯ ɦɢɪɚ ɡɚɪɟɝɢɫɬɪɢ-
ɪɨɜɚɧɵ ɫɢɥɶɧɵɟ ɢ ɞɚɠɟ ɤɚɬɚɫɬɪɨɮɢɱɟɫɤɢɟ ɝɟɨɞɢɧɚ-
ɦɢɱɟɫɤɢɟ ɹɜɥɟɧɢɹ, ɫɜɹɡɚɧɧɵɟ ɫ ɞɨɛɵɱɟɣ ɧɟɮɬɢ ɢ ɝɚ-
ɡɚ. ɗɬɢ ɹɜɥɟɧɢɹ ɪɟɚɥɢɡɭɸɬɫɹ ɜ ɮɨɪɦɟ ɡɟɦɥɟɬɪɹɫɟ-
ɧɢɣ, ɚɤɬɢɜɢɡɚɰɢɢ ɪɚɡɥɨɦɨɜ ɜ ɨɫɚɞɨɱɧɨɣ ɬɨɥɳɟ ɢ ɢɧ-
ɬɟɧɫɢɜɧɵɯ ɨɫɟɞɚɧɢɣ ɜ ɡɟɦɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ. ȼɫɟ ɷɬɨ
ɹɜɥɹɟɬɫɹ ɩɪɹɦɵɦ ɫɥɟɞɫɬɜɢɟɦ ɢɡɦɟɧɟɧɢɹ ɝɟɨɞɢɧɚɦɢ-
ɱɟɫɤɨɝɨ ɪɟɠɢɦɚ ɝɟɨɥɨɝɢɱɟɫɤɨɣ ɫɪɟɞɵ ɩɨɞ ɜɥɢɹɧɢɟɦ
ɤɪɭɩɧɨɦɚɫɲɬɚɛɧɨɝɨ ɨɫɜɨɟɧɢɹ ɧɟɞɪ, ɱɬɨ ɭɛɟɞɢɬɟɥɶɧɨ
ɩɨɞɬɜɟɪɠɞɚɟɬɫɹ ɪɟɡɭɥɶɬɚɬɚɦɢ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ ɢɫ-
ɫɥɟɞɨɜɚɧɢɣ ɞɜɢɠɟɧɢɹ ɡɟɦɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɧɚ ɩɪɢɦɟɪɟ
ɩɪɢɪɨɞɨɬɟɯɧɨɝɟɧɧɨɣ ɫɢɫɬɟɦɵ «ɉɪɢɤɚɫɩɢɣɫɤɚɹ ɡɨɧɚ».

Ⱦɥɹ ɷɮɮɟɤɬɢɜɧɨɣ ɢ ɛɟɡɨɩɚɫɧɨɣ ɪɚɡɪɚɛɨɬɤɢ
ɧɟɮɬɟɝɚɡɨɜɵɯ ɦɟɫɬɨɪɨɠɞɟɧɢɣ ɧɟɨɛɯɨɞɢɦɨ ɢɫɫɥɟɞɨ-
ɜɚɬɶ ɜɨɡɞɟɣɫɬɜɢɟ ɩɪɢɪɨɞɧɵɯ ɢ ɬɟɯɧɨɝɟɧɧɵɯ ɮɚɤɬɨɪɨɜ
ɧɚ ɪɚɡɜɢɬɢɟ ɞɟɮɨɪɦɚɰɢɨɧɧɵɯ ɩɪɨɰɟɫɫɨɜ, ɱɬɨ ɩɨɡɜɨ-
ɥɢɬ ɨɰɟɧɢɬɶ ɜɨɡɦɨɠɧɨɫɬɢ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɢɯ ɜɥɢɹɧɢɹ
ɧɚ ɩɨɪɨɞɧɵɣ ɦɚɫɫɢɜ, ɡɟɦɧɭɸ ɩɨɜɟɪɯɧɨɫɬɶ ɢ ɢɧɠɟɧɟɪ-
ɧɵɟ ɫɨɨɪɭɠɟɧɢɹ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɨɞɧɨɣ ɢɡ ɚɤɬɭɚɥɶ-
ɧɵɯ ɩɪɨɛɥɟɦ ɩɪɢ ɢɧɬɟɧɫɢɜɧɨɦ ɜɟɞɟɧɢɢ ɞɨɛɵɱɢ ɩɨ-
ɥɟɡɧɵɯ ɢɫɤɨɩɚɟɦɵɯ, ɨɫɨɛɟɧɧɨ ɜ ɫɟɣɫɦɨɚɤɬɢɜɧɵɯ ɪɟ-
ɝɢɨɧɚɯ, ɹɜɥɹɟɬɫɹ ɢɡɭɱɟɧɢɟ ɬɟɯɧɨɝɟɧɧɵɯ ɞɜɢɠɟɧɢɣ
ɡɟɦɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ [1,2].

Ⱦɥɹ ɩɪɚɜɢɥɶɧɨɝɨ ɩɪɨɝɧɨɡɚ ɨɫɟɞɚɧɢɹ ɡɟɦɧɨɣ ɩɨ-
ɜɟɪɯɧɨɫɬɢ (ɈɁɉ) ɢ ɩɪɢɧɹɬɢɹ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɦɟɪ ɩɨ
ɩɪɟɞɭɩɪɟɠɞɟɧɢɸ ɜɪɟɞɧɵɯ ɜɥɢɹɧɢɣ ɨɬ ɞɨɛɵɱɢ ɧɟɮɬɢ
ɢ ɝɚɡɚ ɧɟɨɛɯɨɞɢɦɨ ɡɧɚɧɢɟ ɢɦɟɧɧɨ ɬɟɯɧɨɝɟɧɧɨɣ ɫɨ-
ɫɬɚɜɥɹɸɳɟɣ ɨɛɳɟɣ ɜɟɥɢɱɢɧɵ ɜɟɪɬɢɤɚɥɶɧɵɯ ɈɁɉ,
ɢɧɚɱɟ ɦɟɪɵ ɩɨ ɩɪɟɞɭɩɪɟɠɞɟɧɢɸ ɷɬɢɯ ɨɫɟɞɚɧɢɣ ɩɪɢ-
ɜɟɞɭɬ ɤ ɧɟɨɩɪɚɜɞɚɧɧɵɦ ɦɚɬɟɪɢɚɥɶɧɵɦ ɡɚɬɪɚɬɚɦ ɢ
ɛɭɞɭɬ ɧɟɷɮɮɟɤɬɢɜɧɵ.  ȼ ɫɜɹɡɢ ɫ ɷɬɢɦ ɨɫɨɛɭɸ ɜɚɠ-
ɧɨɫɬɶ ɩɪɢɨɛɪɟɬɚɟɬ ɞɨɫɬɨɜɟɪɧɵɣ ɢ ɨɩɟɪɚɬɢɜɧɵɣ ɩɪɨ-
ɝɧɨɡ ɬɟɯɧɨɝɟɧɧɵɯ ɈɁɉ, ɩɨɞ ɤɨɬɨɪɵɦ ɩɨɧɢɦɚɟɬɫɹ ɧɚ-

ɭɱɧɨɨɛɨɫɧɨɜɚɧɧɵɟ ɫɭɠɞɟɧɢɹ ɨ ɜɨɡɦɨɠɧɵɯ ɫɨɫɬɨɹɧɢ-
ɹɯ ɨɛɴɟɤɬɚ ɜ ɩɪɨɫɬɪɚɧɫɬɜɟ ɢ ɜɪɟɦɟɧɢ [3-7]. ɋɢɫɬɟɦɚ-
ɬɢɡɚɰɢɹ ɢ ɚɧɚɥɢɡ ɧɚɬɭɪɧɵɯ ɞɚɧɧɵɯ ɩɨ ɚɧɨɦɚɥɶɧɨɦɭ
ɩɪɨɹɜɥɟɧɢɸ ɝɟɨɦɟɯɚɧɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ, ɚ ɬɚɤɠɟ
ɪɚɡɪɚɛɨɬɤɚ ɦɟɬɨɞɢɤɢ ɩɪɨɝɧɨɡɚ, ɤɨɧɬɪɨɥɹ ɢ ɩɪɟɞɨɬ-
ɜɪɚɳɟɧɢɹ ɨɩɚɫɧɨɝɨ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɝɟɨɦɟɯɚɧɢɱɟɫɤɢɯ
ɢ ɝɢɞɪɨɝɟɨɥɨɝɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ ɧɟɨɛɯɨɞɢɦɵ ɢ ɫ ɬɨɱɤɢ
ɡɪɟɧɢɹ ɨɛɟɫɩɟɱɟɧɢɹ ɷɤɨɥɨɝɢɱɟɫɤɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɜɟɞɟ-
ɧɢɹ ɝɨɪɧɵɯ ɪɚɛɨɬ ɢ ɫɨɯɪɚɧɟɧɢɹ ɧɟɞɪ Ɂɟɦɥɢ [2, 9-11].

ɇɚ ɫɨɜɪɟɦɟɧɧɨɦ ɷɬɚɩɟ ɪɚɡɜɢɬɢɹ ɩɪɢɤɥɚɞɧɨɣ
ɝɟɨɞɟɡɢɢ ɨɬɫɭɬɫɬɜɭɟɬ ɧɚɭɱɧɨ ɨɛɨɫɧɨɜɚɧɧɚɹ ɦɟɬɨɞɢɤɚ
ɩɪɨɜɟɞɟɧɢɹ ɦɨɧɢɬɨɪɢɧɝɚ ɡɚ ɞɟɮɨɪɦɚɰɢɹɦɢ ɡɟɦɧɨɣ
ɩɨɜɟɪɯɧɨɫɬɢ ɪɚɡɪɚɛɚɬɵɜɚɟɦɵɯ ɧɟɮɬɟɝɚɡɨɜɵɯ ɦɟɫɬɨ-
ɪɨɠɞɟɧɢɣ. ȼ ɫɜɹɡɢ ɫ ɷɬɢɦ  ɧɟɨɩɪɚɜɞɚɧɧɨ ɜɨɡɪɚɫɬɚɟɬ
ɫɟɛɟɫɬɨɢɦɨɫɬɶ ɩɪɨɜɟɞɟɧɢɹ ɪɚɛɨɬ ɢ ɬɟɪɹɟɬɫɹ ɢɧɮɨɪ-
ɦɚɬɢɜɧɨɫɬɶ ɢɫɫɥɟɞɨɜɚɧɢɣ.

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɩɪɢ ɨɪɝɚɧɢɡɚɰɢɢ ɦɨɧɢɬɨɪɢɧɝɚ ɡɚ
ɞɜɢɠɟɧɢɟɦ ɡɟɦɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɜ ɪɚɣɨɧɟ ɞɨɛɵɱɢ
ɧɟɮɬɢ ɢ ɝɚɡɚ ɜɨɡɧɢɤɚɸɬ ɫɥɟɞɭɸɳɢɟ ɫɩɟɰɢɮɢɱɟɫɤɢɟ
ɬɪɟɛɨɜɚɧɢɹ: 1) ɩɨɜɵɲɟɧɢɟ ɢɧɮɨɪɦɚɬɢɜɧɨɫɬɢ ɪɟɡɭɥɶ-
ɬɚɬɨɜ; 2) ɩɨɜɵɲɟɧɢɟ ɨɩɟɪɚɬɢɜɧɨɫɬɢ ɧɚɛɥɸɞɟɧɢɣ; 3)
ɷɤɨɧɨɦɢɱɟɫɤɚɹ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɢɫɫɥɟɞɨɜɚɧɢɣ. ɂɦɟɧ-
ɧɨ ɫ ɷɬɢɯ ɩɨɡɢɰɢɣ ɩɨɫɬɚɜɥɟɧɚ ɰɟɥɶ, ɨɛɨɫɧɨɜɚɧɚ ɢɞɟɹ,
ɫɮɨɪɦɭɥɢɪɨɜɚɧɵ ɡɚɞɚɱɢ ɢɫɫɥɟɞɨɜɚɧɢɣ  ɤɚɮɟɞɪɵ
©Ɇɚɪɤɲɟɣɞɟɪɫɤɨɝɨ ɞɟɥɚ ɢ ɝɟɨɞɟɡɢɢ» ɄɚɡɇɂɌɍ ɢɦɟɧɢ
Ʉɂɋɚɬɩɚɟɜɚ  ɧɚ ɦɟɫɬɨɪɨɠɞɟɧɢɹɯ Ɍɟɧɝɢɡ ɢ Ȼɨɬɚɯɚɧ.

ɉɪɢ ɪɟɲɟɧɢɢ ɡɚɞɚɱɢ ɨɩɪɟɞɟɥɟɧɢɹ ɬɟɯɧɨɝɟɧɧɵɯ
ɈɁɉ ɧɚɪɹɞɭ ɫ ɝɟɨɞɟɡɢɱɟɫɤɢɦɢ ɦɟɬɨɞɚɦɢ ɲɢɪɨɤɨɟ
ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɟ ɩɨɥɭɱɢɥɢ ɦɟɬɨɞɵ ɬɟɨɪɟɬɢɱɟɫɤɢɯ
ɪɚɫɱɟɬɨɜ ɈɁɉ. ɇɚ ɫɟɝɨɞɧɹɲɧɢɣ ɞɟɧɶ ɪɚɡɪɚɛɨɬɚɧɵ
ɫɥɟɞɭɸɳɢɟ ɦɟɬɨɞɵ ɞɥɹ ɪɚɫɱɺɬɚ ɈɁɉ:

– ɨɫɧɨɜɚɧɧɵɟ ɧɚ ɬɟɨɪɢɢ ɩɪɟɞɟɥɶɧɨɝɨ ɪɚɜɧɨɜɟ-
ɫɢɹ ɫɵɩɭɱɟɣ ɫɪɟɞɵ;

– ɨɫɧɨɜɚɧɧɵɟ ɩɪɢɦɟɧɟɧɢɹ ɬɟɨɪɢɢ ɩɥɚɫɬɢɱɧɨɫɬɢ;
– ɨɫɧɨɜɚɧɧɵɟ ɧɚ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɨɫɨɛɵɯ ɦɨɞɟ-

ɥɟɣ ɞɟɮɨɪɦɢɪɭɟɦɨɣ ɫɪɟɞɵ;
– ɫɬɚɬɢɫɬɢɱɟɫɤɢɣ ɦɟɬɨɞ ɪɚɫɱɟɬɚ ɞɟɮɨɪɦɚɰɢɣ

ɡɟɦɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ;
– ɪɚɫɱɟɬ ɧɚ ɨɫɧɨɜɟ ɬɟɨɪɢɢ ɩɨɬɟɧɰɢɚɥɚ;
– ɪɚɫɱɟɬ ɧɚ ɨɫɧɨɜɟ ɬɟɨɪɢɢ ɭɩɪɭɝɨɫɬɢ;
– ɪɚɫɱɺɬ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɵɯ

ɭɪɚɜɧɟɧɢɣ.
Ɋɟɡɭɥɶɬɚɬɵ ɬɟɨɪɟɬɢɱɟɫɤɨɝɨ ɪɚɫɱɟɬɚ ɬɟɯɧɨɝɟɧ-

ɧɵɯ ɈɁɉ ɞɚɸɬ ɪɟɡɭɥɶɬɚɬɵ ɦɟɧɟɟ ɬɨɱɧɵɟ, ɱɟɦ ɫɨɛɫɬ-

ɆȻɇɭɪɩɟɢɫɨɜɚ ɇȺɆɢɥɟɬɟɧɤɨ
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Ɋɢɫ.1. ɐɢɥɢɧɞɪɢɱɟɫɤɚɹ  ɫɢɫɬɟɦɚ ɤɨɨɪɞɢɧɚɬ:

 - ɩɥɨɫɤɨɫɬɶ ɡɟɦɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ;  - ɩɥɨɫɤɨɫɬɶ ɤɪɨɜɥɢ ɩɥɚɫɬɚ;
ɇɝɥɭɛɢɧɚ ɡɚɥɟɝɚɧɢɹ ɩɥɚɫɬɚ; r -  ɪɚɞɢɭɫ ɩɥɚɫɬɚ

ȿɫɥɢ ɫɪɚɜɧɢɬɶ ɦɟɫɬɨɪɨɠɞɟɧɢɹ ɩɨ ɩɨɤɚɡɚɬɟ-
ɥɹɦ ɈɄɉ ɡɚ ɩɟɪɢɨɞ ɷɤɫɩɥɭɚɬɚɰɢɢ, ɬɨ ɫɥɟɞɭɟɬ ɜɵɞɟ-
ɥɢɬɶ ɦɟɫɬɨɪɨɠɞɟɧɢɟ Ɍɟɧɝɢɡ, ɝɞɟ ɦɚɤɫɢɦɚɥɶɧɨɟ ɡɧɚ-

ɱɟɧɢɟ ɨɫɟɞɚɧɢɹ ɈɄɉ ɫɨɫɬɚɜɥɹɟɬ =58 ɦɦ ɢɥɢ V=12
ɦɦɝɨɞ ɡɚ 5 ɥɟɬ.

ɇɟɫɦɨɬɪɹ ɧɚ ɬɨ, ɱɬɨ ɦɨɳɧɨɫɬɶ ɩɥɚɫɬɚ ɦɟɫɬɨɪɨ-
ɠɞɟɧɢɹ Ɍɟɧɝɢɡ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɞɪɭɝɢɦɢ ɦɟɫɬɨɪɨɠɞɟ-
ɧɢɹɦɢ ɨɝɪɨɦɧɚɹ (m=1500 ɦ), ɜɟɥɢɱɢɧɚ ɫɪɟɞɧɟɝɨ ɨɫɟ-
ɞɚɧɢɹ ɈɄɉ ɡɚ 5 ɥɟɬ ɫɨɫɬɚɜɥɹɟɬ ɥɢɲɶ 12 ɦɦ. Ɍɚɤɚɹ
ɦɚɥɚɹ ɜɟɥɢɱɢɧɚ ɨɛɴɹɫɧɹɟɬɫɹ ɩɨɞɞɟɪɠɚɧɢɟɦ ɩɥɚɫɬɨ-
ɜɨɝɨ ɞɚɜɥɟɧɢɹ ɧɚ ɭɪɨɜɧɟ ɧɚɱɚɥɶɧɨɝɨ (ɧɟɡɧɚɱɢɬɟɥɶɧɨɟ
ɩɚɞɟɧɢɟ 2.6 Ɇɉɚ), ɚ ɬɚɤɠɟ ɭɩɪɭɝɢɦɢ ɫɜɨɣɫɬɜɚɦɢ ɩɥɚ-
ɫɬɚ.

Ɍɟɩɟɪɶ, ɤɨɝɞɚ ɢɡɜɟɫɬɧɵ ɬɟɨɪɟɬɢɱɟɫɤɢɟ ɡɧɚɱɟɧɢɹ
ɈɄɉ, ɫɥɟɞɭɟɬ ɨɩɪɟɞɟɥɢɬɶ, ɤɚɤɚɹ ɱɚɫɬɶ ɷɬɢɯ ɨɫɟɞɚɧɢɣ
ɩɟɪɟɞɚɺɬɫɹ ɧɚ ɞɧɟɜɧɭɸ ɩɨɜɟɪɯɧɨɫɬɶ, ɬɟ. ɩɪɨɝɧɨɡɢɪɨ-
ɜɚɬɶ ɈɁɉ ɦɟɫɬɨɪɨɠɞɟɧɢɣ.

Ɍɚɤ ɤɚɤ ɞɨɛɵɱɚ ɮɥɸɢɞɨɜ ɜɟɞɺɬɫɹ ɫ ɛɨɥɶɲɢɯ
ɝɥɭɛɢɧ, ɚ ɦɚɤɫɢɦɚɥɶɧɨɟ ɈɄɉ ɫɨɫɬɚɜɥɹɟɬ ɜɫɟɝɨ ɥɢɲɶ
60 ɦɦ ɡɚ ɩɹɬɶ ɥɟɬ, ɬɨ ɧɟɨɛɯɨɞɢɦɨ ɫɧɚɱɚɥɚ ɬɟɨɪɟɬɢɱɟ-
ɫɤɢ ɩɪɨɜɟɪɢɬɶ, ɢɦɟɟɬ ɥɢ ɜɨɨɛɳɟ ɦɟɫɬɨ ɨɫɟɞɚɧɢɟ
ɡɟɦɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ (ɈɁɉ). Ⱦɥɹ ɷɬɨɝɨ ɛɟɪɟɬɫɹ ɦɢɧɢ-
ɦɚɥɶɧɚɹ ɝɥɭɛɢɧɚ ɡɚɥɟɝɚɧɢɹ ɡɚɥɟɠɢ ɪɚɫɫɦɚɬɪɢɜɚɟɦɵɯ
ɦɟɫɬɨɪɨɠɞɟɧɢɣ ɇ=3500 ɦ ɢ ɦɚɤɫɢɦɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ

ɈɄɉ 60 ɦɦ.
Ɂɚɞɚɱɚ ɫɜɨɞɢɬɫɹ ɤ ɨɩɪɟɞɟɥɟɧɢɸ ɨɫɟɞɚɧɢɹ ɬɨɱɤɢ

01, ɧɚɯɨɞɹɳɟɣɫɹ ɧɚ ɪɚɫɫɬɨɹɧɢɢ 3500 ɦ ɨɬ ɬɨɱɤɢ 0
ɪɢɫ.1). Ⱦɥɹ ɪɟɲɟɧɢɹ ɬɚɤɨɣ ɡɚɞɚɱɢ ɧɭɠɧɨ ɩɨɫɥɟɞɨɜɚ-
ɬɟɥɶɧɨ ɜɵɱɢɫɥɢɬɶ ɨɫɟɞɚɧɢɟ ɬɨɱɟɤ ɩɨ ɨɫɢ 001, ɧɚɯɨ-

ɞɹɳɢɯɫɹ ɨɬ ɬɨɱɤɢ 0 ɧɚ ɪɚɫɫɬɨɹɧɢɹɯ 500,0; 100,0;
1500,0 ɢ 3500,0 ɦ. ȼ ɨɛɨɡɧɚɱɟɧɢɹɯ ɮɨɪɦɭɥɵ (5) ɷɬɨ

ɛɭɞɭɬ ɜɟɥɢɱɢɧɵ: 0,2 (1,1), 0,3 (1,2), 0,4 (1,3), 0,5 (1,4),

0,6 (1,5), 0,7 (1,6), 0,8 (1,7) ɢ ɬɞ.
ɉɪɨɜɟɞɟɧɢɟ ɪɚɫɱɟɬɨɜ ɩɨ ɮɨɪɦɭɥɟ (6) - ɜɟɫɶɦɚ

ɫɥɨɠɧɚɹ ɢ ɬɪɭɞɨɟɦɤɚɹ ɡɚɞɚɱɚ. ɉɨɷɬɨɦɭ ɫ ɰɟɥɶɸ ɨɩɟ-
ɪɚɬɢɜɧɨɝɨ ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ ɈɄɉ ɢ ɈɁɉ ɫɨɡɞɚɧɚ ɭɩ-
ɪɨɳɟɧɧɚɹ ɷɤɫɩɪɟɫɫɦɟɬɨɞɢɤɚ ɪɚɫɱɟɬɚ. ɉɨ ɪɟɡɭɥɶɬɚ-
ɬɚɦ ɬɟɨɪɟɬɢɱɟɫɤɢɯ ɪɚɫɱɟɬɨɜ ɩɨɥɭɱɟɧɚ ɝɪɚɮɨɚɧɚɥɢɬɢ-
ɱɟɫɤɚɹ ɡɚɜɢɫɢɦɨɫɬɶ ɈɄɉ ɨɬ ɝɥɭɛɢɧɵ ɪɚɡɪɚɛɚɬɵɜɚɟ-
ɦɨɝɨ ɩɥɚɫɬɚ (ɪɢɫ.2).

)01,0ln(015,0 ɇ
ɟɯɪ

 . (7)

ɇɚ ɪɢɫ.2 ɜɢɞɧɨ, ɱɬɨ ɫ ɪɨɫɬɨɦ ɝɥɭɛɢɧɵ ɞɨɛɵɱɢ
ɮɥɸɢɞɨɜ ɪɚɫɬɟɬ ɩɥɚɫɬɨɜɨɟ ɞɚɜɥɟɧɢɟ, ɫɥɟɞɨɜɚɬɟɥɶ-
ɧɨ, ɡɧɚɱɟɧɢɟ ɈɄɉ ɛɨɥɶɲɟ ɱɟɦ ɜ ɦɚɥɵɯ ɝɥɭɛɢɧɚɯ. Ⱥ
ɤɨɝɞɚ ɪɚɫɫɦɚɬɪɢɜɚɸɬ ɜɥɢɹɧɢɟ ɞɨɛɵɱɢ ɧɚ ɈɁɉ, ɜɟɥɢ-
ɱɢɧɵ ɞɟɮɨɪɦɚɰɢɣ, ɧɚɨɛɨɪɨɬ, ɭɦɟɧɶɲɚɸɬɫɹ ɫ ɭɜɟɥɢ-
ɱɟɧɢɟɦ ɝɥɭɛɢɧɵ ɪɚɡɪɚɛɨɬɤɢ.

ɋɨɝɥɚɫɧɨ ɷɬɨɣ ɢɫɬɢɧɟ ɞɥɹ ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ ɈɁɉ
ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɈɄɉ ɢ ɝɥɭɛɢɧɵ ɪɚɡɪɚɛɨɬɤɢ ɬɚɤɠɟ  ɩɨ-
ɥɭɱɟɧɚ ɝɪɚɮɨɚɧɚɥɢɬɢɱɟɫɤɚɹ ɡɚɜɢɫɢɦɨɫɬɶ (ɪɢɫ.3), ɝɞɟ
ɩɨ ɨɫɢ ɚɛɫɰɢɫɫ ɨɬɥɨɠɟɧɵ ɈɁɉ.
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Ɋɢɫ.2. Ƚɪɚɮɢɤ ɡɚɜɢɫɢɦɨɫɬɢ ɈɄɉ ɨɬ ɝɥɭɛɢɧɵ
ɪɚɡɪɚɛɨɬɤɢ ɇ

Ɋɢɫ.3. Ƚɪɚɮɢɤ ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ ɈɁɉ ɜ
ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɈɄɉ ɢ ɝɥɭɛɢɧɵ ɪɚɡɪɚɛɨɬɤɢ ɇ

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɞɥɹ ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ ɈɁɉ ɜ ɡɚ-
ɜɢɫɢɦɨɫɬɢ ɨɬ ɈɄɉ ɢ ɝɥɭɛɢɧɵ ɪɚɡɪɚɛɨɬɤɢ ɪɟɤɨɦɟɧɞɭ-
ɟɬɫɹ ɝɪɚɮɨɚɧɚɥɢɬɢɱɟɫɤɚɹ ɡɚɜɢɫɢɦɨɫɬɶ ɞɜɭɯ ɜɢɞɨɜ:

– ɷɤɫɩɨɧɟɧɰɢɚɥɶɧɚɹ (ɥɨɝɚɪɢɮɦɢɱɟɫɤɚɹ) ɫ ɩɨ-
ɝɪɟɲɧɨɫɬɶɸ 6,8%:

)0002.0ln(5,14exp H
ɈɁɉ

 ; (8)

–  ɥɢɧɟɣɧɚɹ ɫ ɩɨɝɪɟɲɧɨɫɬɶɸ 29,8%:

ɇ
ɥɢɧɈɁɉ

0127,05,45  . (9)

ɬɟ. ɥɨɝɚɪɢɮɦɢɱɟɫɤɚɹ ɡɚɜɢɫɢɦɨɫɬɶ ɬɨɱɧɟɟ ɩɪɟɞɫɤɚ-
ɡɵɜɚɟɬ ɨɫɟɞɚɧɢɹ ɡɟɦɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɢ ɥɟɝɱɟ ɩɪɨɢɡ-
ɜɨɞɢɬɶ ɪɚɫɱɟɬɵ.

Ʉɚɤ ɜɢɞɧɨ ɢɡ ɝɪɚɮɢɤɚ, ɧɚ ɡɟɦɧɭɸ ɩɨɜɟɪɯɧɨɫɬɶ
ɩɪɢ ɝɥɭɛɢɧɟ ɇ=4 ɤɦ ɩɟɪɟɞɚɺɬɫɹ 6 ɦɦ ɨɬ ɜɟɥɢɱɢɧɵ
ɈɄɉ, ɪɚɜɧɨɣ 60 ɦɦ.

ɉɨ ɦɟɫɬɨɪɨɠɞɟɧɢɹɦ Ʉɟɧɤɢɹɤ, Ʉɭɥɶɫɚɪɵ, Ɉɪɵ-
ɫɤɚɡɝɚɧ ɢ ɞɪ., ɝɞɟ ɝɥɭɛɢɧɚ ɪɚɡɪɚɛɨɬɤɢ ɛɨɥɶɲɟ 1000 ɦ,
ɈɄɉ ɧɚ ɞɧɟɜɧɭɸ ɩɨɜɟɪɯɧɨɫɬɶ ɜɨɨɛɳɟ ɧɟ ɩɟɪɟɞɚɺɬɫɹ ,
ɬɟ. ɈɁɉ ɛɭɞɟɬ ɪɚɜɧɨ ɧɭɥɸ. ȼ ɨɬɥɢɱɢɟ ɨɬ ɷɬɢɯ ɦɟɫɬɨ-
ɪɨɠɞɟɧɢɣ, ɩɨ ɦɟɫɬɨɪɨɠɞɟɧɢɹɦ Ɇɚɤɚɬ, Ɍɚɧɚɬɚɪ, Ʉɨɪɨ-
ɥɟɜɫɤɨɟ, Ɍɟɧɝɢɡ ɢ Ȼɨɬɚɯɚɧ ɬɟɯɧɨɝɟɧɧɵɟ ɈɁɉ ɪɚɜɧɹ-
ɸɬɫɹ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ: 43, 18, 12, 6, 4 ɦɦ.

ȼɵɜɨɞɵ

Ɋɟɡɭɥɶɬɚɬɵ ɩɪɨɜɟɞɟɧɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ ɩɨɡɜɨɥɢɥɢ:
 - ɪɚɡɞɟɥɢɬɶ ɧɟɮɬɟɝɚɡɨɜɵɟ ɦɟɫɬɨɪɨɠɞɟɧɢɹ Ɂɚ-

ɩɚɞɧɨɝɨ Ʉɚɡɚɯɫɬɚɧɚ  ɩɨ ɬɟɤɬɨɧɢɱɟɫɤɢɦ ɚɤɬɢɜɧɵɦ ɞɜɢ-
ɠɟɧɢɹɦ ɢ ɩɨ ɬɢɩɚɦ ɪɚɡɪɚɛɚɬɵɜɚɟɦɵɯ ɤɨɥɥɟɤɬɨɪɨɜ
ɞɥɹ ɪɚɫɱɟɬɚ ɨɫɟɞɚɧɢɣ ɤɪɨɜɥɢ ɩɥɚɫɬɚ (ɈɄɉ);

- ɪɚɡɪɚɛɨɬɚɬɶ ɦɟɬɨɞɢɤɭ ɬɟɨɪɟɬɢɱɟɫɤɨɝɨ ɨɩɪɟɞɟ-
ɥɟɧɢɹ ɈɄɉ ɢ ɧɚ ɨɫɧɨɜɟ ɷɬɨɝɨ ɩɪɨɝɧɨɡɢɪɨɜɚɬɶ ɈɁɉ,
ɧɨɜɢɡɧɚ ɤɨɬɨɪɨɣ ɫɨɫɬɨɢɬ ɜ ɬɟɨɪɟɬɢɱɟɫɤɨɦ ɨɛɨɫɧɨɜɚ-
ɧɢɢ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɞɟɮɨɪɦɚɰɢɣ ɤɪɨɜɥɢ ɩɥɚɫɬɚ ɢ
ɡɟɦɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɫ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɦɢ ɩɚɪɚɦɟɬɪɚɦɢ.
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ȺȿɄɢɪɤɨɜ, ɂɅɇɢɤɢɮɨɪɨɜɚ

Ʉ ȼɈɉɊɈɋɍ ɈɉɊȿȾȿɅȿɇɂə ȾɈɉɍɋɌɂɆɕɏ ɍɋɅɈȼɂɃ ɉɈȾɊȺȻɈɌɄɂ ɌɊɍȻɈɉɊɈȼɈȾɈȼ

Ɋɚɫɫɦɨɬɪɟɧ ɜɨɩɪɨɫ ɨɰɟɧɤɢ ɛɟɡɨɩɚɫɧɵɯ ɭɫɥɨɜɢɣ ɩɨɞɪɚɛɨɬɤɢ ɬɪɭɛɨɩɪɨɜɨɞɨɜ ɫ ɢɡɛɵɬɨɱɧɵɦ ɞɚɜɥɟɧɢɟɦ ɫɜɵɲɟ
4 Ɇɉɚ, ɞɥɹ ɤɨɬɨɪɵɯ ɨɬɫɭɬɫɬɜɭɸɬ ɧɨɪɦɚɬɢɜɧɵɟ ɞɨɩɭɫɬɢɦɵɟ ɢ ɩɪɟɞɟɥɶɧɵɟ ɞɟɮɨɪɦɚɰɢɢ ɡɟɦɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ (ɨɫɧɨɜɚɧɢɹ).
ɉɪɟɞɥɨɠɟɧɚ ɦɟɬɨɞɢɤɚ ɭɫɬɚɧɨɜɥɟɧɢɹ ɞɨɩɭɫɬɢɦɨɝɨ ɤɪɢɬɟɪɢɹ ɩɨɞɪɚɛɨɬɤɢ, ɩɪɢɜɟɞɟɧ ɩɪɢɦɟɪ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɩɪɟɞɥɨɠɟɧɧɨɣ
ɦɟɬɨɞɢɤɢ ɞɥɹ ɤɨɧɤɪɟɬɧɵɯ ɭɫɥɨɜɢɣ.
ɄɅɘɑȿȼɕȿ ɋɅɈȼȺ: ɬɪɭɛɨɩɪɨɜɨɞ; ɩɨɞɪɚɛɨɬɤɚ; ɞɟɮɨɪɦɚɰɢɹ; ɧɚɩɪɹɠɟɧɢɟ; ɦɟɪɵ ɨɯɪɚɧɵ; ɞɨɩɭɫɬɢɦɵɟ ɝɨɪɢɡɨɧɬɚɥɶɧɵɟ
ɞɟɮɨɪɦɚɰɢɢ.

A.E.Kirkov, I.L.Nikiforova

TO THE QUESTION OF DEFINITION OF POSSIBLE TERMS OF UNDERWORKING

OF PIPELINES

The question of estimation of safe terms of underworking of pipelines with excessive pressure over 4 MPas, for which there are no
standard admissible and limit deformations of terrestrial surface (basis) is considered. Methodology of establishment of possible cri-
terion of underworking is offered, the example of use of the offered technique for specific conditions is given.

KEY WORDS: pipeline; underworking; deformation; tension; measures of guard; possible horizontal deformations.

Ʉɚɤ ɢɡɜɟɫɬɧɨ, ɜɨɡɦɨɠɧɨɫɬɶ ɢ ɛɟɡɨɩɚɫɧɵɟ ɭɫɥɨ-
ɜɢɹ ɩɨɞɪɚɛɨɬɤɢ ɫɭɳɟɫɬɜɭɸɳɢɯ ɢɧɠɟɧɟɪɧɵɯ ɨɛɴɟɤɬɨɜ
ɧɚ ɩɨɞɪɚɛɚɬɵɜɚɟɦɵɯ ɬɟɪɪɢɬɨɪɢɹɯ ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ
ɩɭɬɟɦ ɫɪɚɜɧɟɧɢɹ ɞɨɩɭɫɬɢɦɵɯ ɢ ɩɪɟɞɟɥɶɧɵɯ ɩɨɤɚɡɚ-
ɬɟɥɟɣ ɞɟɮɨɪɦɚɰɢɣ ɡɟɦɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ (ɨɫɧɨɜɚɧɢɣ
ɫɨɨɪɭɠɟɧɢɣ) ɫ ɜɟɥɢɱɢɧɚɦɢ ɪɚɫɱɟɬɧɵɯ ɞɟɮɨɪɦɚɰɢɣ
ɡɟɦɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɫ ɭɱɟɬɨɦ ɩɥɚɧɢɪɭɟɦɨɝɨ  ɪɚɡɜɢɬɢɹ
ɝɨɪɧɵɯ ɪɚɛɨɬ, ɧɚɡɧɚɱɟɧɢɹ, ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ ɨɫɨɛɟɧɧɨ-
ɫɬɟɣ, ɬɟɯɧɢɱɟɫɤɨɝɨ ɫɨɫɬɨɹɧɢɹ ɢ ɫɪɨɤɚ ɫɥɭɠɛɵ ɨɛɴɟɤ-
ɬɨɜ. ȿɫɥɢ ɩɨ ɜɫɟɦ ɩɨɤɚɡɚɬɟɥɹɦ ɪɚɫɱɟɬɧɵɟ ɞɟɮɨɪɦɚ-
ɰɢɢ ɡɟɦɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɪɚɜɧɵ ɢɥɢ ɦɟɧɟɟ ɞɨɩɭɫɬɢ-
ɦɵɯ, ɬɨ ɩɨɞɪɚɛɨɬɤɚ ɨɛɴɟɤɬɨɜ ɦɨɠɟɬ ɩɪɨɢɡɜɨɞɢɬɶɫɹ
ɛɟɡ ɩɪɟɞɜɚɪɢɬɟɥɶɧɵɯ ɦɟɪ ɡɚɳɢɬɵ. ȿɫɥɢ ɨɞɢɧ ɢɥɢ ɧɟ-
ɫɤɨɥɶɤɨ ɩɨɤɚɡɚɬɟɥɟɣ ɪɚɫɱɟɬɧɵɯ ɞɟɮɨɪɦɚɰɢɣ ɡɟɦɧɨɣ
ɩɨɜɟɪɯɧɨɫɬɢ ɩɪɟɜɵɲɚɸɬ ɞɨɩɭɫɬɢɦɵɟ, ɧɨ ɦɟɧɶɲɟ
ɩɪɟɞɟɥɶɧɵɯ ɡɧɚɱɟɧɢɣ, ɬɨ, ɢɫɯɨɞɹ ɢɡ ɬɟɯɧɢɱɟɫɤɨɣ ɜɨɡ-
ɦɨɠɧɨɫɬɢ ɢ ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɰɟɥɟɫɨɨɛɪɚɡɧɨɫɬɢ, ɦɨɝɭɬ
ɛɵɬɶ ɩɪɢɧɹɬɵ ɪɚɡɞɟɥɶɧɨ ɢɥɢ ɫɨɜɦɟɫɬɧɨ ɝɨɪɧɵɟ ɢɥɢ
ɤɨɧɫɬɪɭɤɬɢɜɧɵɟ  ɦɟɪɵ ɡɚɳɢɬɵ, ɚ ɬɚɤɠɟ ɞɪɭɝɢɟ ɦɟɪɨ-
ɩɪɢɹɬɢɹ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɟ ɛɟɡɨɩɚɫɧɭɸ ɷɤɫɩɥɭɚɬɚɰɢɸ
ɩɨɞɪɚɛɚɬɵɜɚɟɦɵɯ ɨɛɴɟɤɬɨɜ. ȿɫɥɢ ɩɨ ɧɟɫɤɨɥɶɤɢɦ ɢɥɢ
ɨɞɧɨɦɭ ɢɡ ɩɨɤɚɡɚɬɟɥɟɣ ɪɚɫɱɟɬɧɵɟ ɞɟɮɨɪɦɚɰɢɢ ɡɟɦ-
ɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɩɪɟɜɵɲɚɸɬ ɩɪɟɞɟɥɶɧɵɟ ɡɧɚɱɟɧɢɹ,
ɬɨ ɩɨɞɪɚɛɨɬɤɚ ɧɟ ɞɨɩɭɫɤɚɟɬɫɹ ɛɟɡ ɩɪɢɦɟɧɟɧɢɹ ɫɩɟɰɢ-
ɚɥɶɧɵɯ ɦɟɪ ɡɚɳɢɬɵ, ɫɭɳɟɫɬɜɟɧɧɨ ɭɦɟɧɶɲɚɸɳɢɯ
ɨɠɢɞɚɟɦɵɟ ɞɟɮɨɪɦɚɰɢɢ ɡɟɦɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ.

ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɞɨɩɭɫɬɢɦɵɯ ɢ ɩɪɟɞɟɥɶɧɵɯ ɩɨɤɚ-
ɡɚɬɟɥɟɣ ɞɟɮɨɪɦɚɰɢɣ ɡɟɦɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɞɥɹ ɬɟɯɧɨ-
ɥɨɝɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɢɧɠɟɧɟɪɧɵɯ ɫɨɨɪɭɠɟɧɢɣ ɢ
ɫɟɬɟɣ ɪɚɡɥɢɱɧɨɝɨ ɧɚɡɧɚɱɟɧɢɹ ɩɨɡɜɨɥɹɟɬ ɜɨ ɦɧɨɝɢɯ
ɫɥɭɱɚɹɯ ɩɪɟɞɨɬɜɪɚɬɢɬɶ ɚɜɚɪɢɢ ɢɥɢ ɫɧɢɡɢɬɶ ɢɯ ɩɨ-
ɫɥɟɞɫɬɜɢɹ.

Ɉɞɧɚɤɨ, ɤɚɤ ɩɨɤɚɡɵɜɚɟɬ ɨɩɵɬ ɨɫɜɨɟɧɢɹ ɧɟɞɪ ɜ
ɪɚɡɥɢɱɧɵɯ ɭɫɥɨɜɢɹɯ, ɧɟ ɞɥɹ ɜɫɟɯ ɤɚɬɟɝɨɪɢɣ ɨɛɴɟɤɬɨɜ
ɭɫɬɚɧɨɜɥɟɧɵ ɭɤɚɡɚɧɧɵɟ ɞɨɩɭɫɬɢɦɵɟ ɢ ɩɪɟɞɟɥɶɧɵɟ
ɤɪɢɬɟɪɢɢ. Ʉ ɱɢɫɥɭ ɬɚɤɢɯ ɨɛɴɟɤɬɨɜ, ɨɫɨɛɨ ɱɭɜɫɬɜɢ-
ɬɟɥɶɧɵɯ ɤ ɩɨɞɪɚɛɨɬɤɟ, ɨɬɧɨɫɹɬɫɹ ɪɚɡɥɢɱɧɵɟ ɬɪɭɛɨ-
ɩɪɨɜɨɞɵ ɫ ɢɡɛɵɬɨɱɧɵɦ ɞɚɜɥɟɧɢɟɦ ɫɜɵɲɟ 25 ɤɝɫɦ
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Ɇɉɚ). ɇɚ ɮɨɧɟ ɩɨɫɬɨɹɧɧɨ ɭɜɟɥɢɱɢɜɚɸɳɟɣɫɹ ɬɟɯɧɨ-
ɝɟɧɧɨɣ ɧɚɝɪɭɡɤɢ ɧɚ ɧɟɞɪɚ, ɫɛɥɢɠɟɧɢɹ ɦɚɝɢɫɬɪɚɥɶɧɵɯ
ɬɪɭɛɨɩɪɨɜɨɞɨɜ ɫ ɧɚɫɟɥɟɧɧɵɦɢ ɩɭɧɤɬɚɦɢ, ɨɛɴɟɤɬɚɦɢ

ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɣ ɢ ɬɪɚɧɫɩɨɪɬɧɨɣ ɢɧɮɪɚɫɬɪɭɤɬɭɪɵ,
ɪɨɫɬɚ ɨɛɴɟɦɨɜ ɩɨɞɡɟɦɧɨɝɨ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɜ ɫɬɟɫɧɟɧ-
ɧɵɯ ɭɫɥɨɜɢɹɯ ɫɭɳɟɫɬɜɭɸɳɟɣ ɝɨɪɨɞɫɤɨɣ ɡɚɫɬɪɨɣɤɢ,
ɩɪɨɛɥɟɦɚ ɨɬɫɭɬɫɬɜɢɹ ɤɪɢɬɟɪɢɹ ɞɥɹ ɨɰɟɧɤɢ ɭɫɥɨɜɢɣ
ɛɟɡɨɩɚɫɧɨɣ ɩɨɞɪɚɛɨɬɤɢ ɬɚɤɢɯ ɨɛɴɟɤɬɨɜ, ɩɨɡɜɨɥɹɸɳɟ-
ɝɨ ɩɨɥɭɱɢɬɶ ɢɧɫɬɪɭɦɟɧɬɵ ɞɥɹ ɨɩɟɪɚɬɢɜɧɨɣ ɨɰɟɧɤɢ ɫɨ-
ɫɬɨɹɧɢɹ ɩɨɞɪɚɛɚɬɵɜɚɟɦɨɝɨ ɬɪɭɛɨɩɪɨɜɨɞɚ, ɢ ɦɟɬɨɞɢ-
ɤɢ, ɩɨɡɜɨɥɹɸɳɟɣ ɨɰɟɧɢɬɶ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɪɚɡɥɢɱɧɵɯ
ɦɟɪ ɨɯɪɚɧɵ ɢ ɢɯ ɤɨɦɛɢɧɚɰɢɣ, ɩɪɢɨɛɪɟɬɚɟɬ ɜɫɟ ɛɨɥɶ-
ɲɭɸ ɚɤɬɭɚɥɶɧɨɫɬɶ. Ȼɟɡ ɩɪɢɧɹɬɢɹ ɞɨɥɠɧɵɯ ɦɟɪ ɩɨ ɡɚ-
ɳɢɬɟ ɝɨɪɨɞɫɤɨɣ ɡɚɫɬɪɨɣɤɢ ɪɚɡɜɢɬɢɟ ɧɟɝɚɬɢɜɧɵɯ ɝɟɨ-
ɦɟɯɧɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ ɦɨɠɟɬ ɩɪɢɜɟɫɬɢ ɤ ɚɜɚɪɢɹɦ, ɜ
ɧɚɢɛɨɥɟɟ ɧɟɛɥɚɝɨɩɪɢɹɬɧɵɯ ɫɥɭɱɚɹɯ ɜɟɫɶɦɚ ɡɧɚɱɢ-
ɬɟɥɶɧɵɦ.

Ɋɚɧɟɟ ɚɜɬɨɪɚɦɢ ɧɚ ɨɫɧɨɜɟ ɚɧɚɥɢɡɚ ɞɟɣɫɬɜɭɸ-
ɳɟɣ ɧɨɪɦɚɬɢɜɧɨɣ ɛɚɡɵ ɜ ɨɛɥɚɫɬɢ ɨɯɪɚɧɵ ɢ ɩɨɞɪɚɛɨɬ-
ɤɢ ɞɟɣɫɬɜɭɸɳɢɯ ɬɪɭɛɨɩɪɨɜɨɞɨɜ ɫ ɜɵɫɨɤɢɦ ɢɡɛɵɬɨɱ-
ɧɵɦ ɞɚɜɥɟɧɢɟɦ ɛɵɥɚ ɩɪɟɞɥɨɠɟɧɚ ɦɟɬɨɞɢɤɚ ɨɩɪɟɞɟ-
ɥɟɧɢɹ ɤɪɢɬɟɪɢɹ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɝɨ ɩɪɟɞɟɥɶɧɵɦ ɭɫ-
ɥɨɜɢɹɦ ɛɟɡɨɩɚɫɧɨɣ ɩɨɞɪɚɛɨɬɤɢ [4], ɤɨɬɨɪɵɣ ɨɛɟɫɩɟ-
ɱɢɜɚɟɬ ɫɨɛɥɸɞɟɧɢɟ ɬɪɟɛɨɜɚɧɢɣ ɞɟɣɫɬɜɭɸɳɢɯ ɧɨɪɦɚ-
ɬɢɜɨɜ [1-3], ɫ ɨɛɨɫɧɨɜɚɧɢɟɦ ɨɫɧɨɜɧɵɯ ɩɨɥɨɠɟɧɢɣ ɢ
ɦɟɬɨɞɢɱɟɫɤɢɯ ɩɨɞɯɨɞɨɜ ɤ ɪɟɲɟɧɢɸ ɡɚɞɚɱɢ. ȼ ɢɡɥɨ-
ɠɟɧɧɨɣ ɦɟɬɨɞɢɤɟ ɛɵɥɨ ɩɪɟɞɥɨɠɟɧɨ ɜ ɤɚɱɟɫɬɜɟ ɤɪɢɬɟ-
ɪɢɹ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɩɪɟɞɟɥɶɧɵɯ ɜɟɥɢɱɢɧ ɝɨɪɢɡɨɧ-
ɬɚɥɶɧɵɯ ɫɞɜɢɠɟɧɢɣ, ɩɪɢ ɤɨɬɨɪɵɯ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɭɫ-
ɥɨɜɢɟ ɩɪɨɱɧɨɫɬɢ ɬɪɭɛɨɩɪɨɜɨɞɚ ɜ ɩɪɨɞɨɥɶɧɨɦ ɧɚ-
ɩɪɚɜɥɟɧɢɢ.

Ɉɞɧɚɤɨ ɩɨ ɨɩɪɟɞɟɥɟɧɢɸ, ɜ ɩɪɟɞɟɥɶɧɨɦ ɫɨɫɬɨɹ-
ɧɢɢ ɬɪɭɛɨɩɪɨɜɨɞɚ ɧɚɥɨɠɟɧɢɟ ɥɸɛɵɯ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ
ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ ɧɚɝɪɭɡɨɤ (ɫɚɦɨɟ ɩɥɨɯɨɟ ɜ ɷɬɨɦ
ɫɥɭɱɚɟ – ɫɨɛɫɬɜɟɧɧɵɟ ɜɢɛɪɚɰɢɢ ɬɪɭɛɨɩɪɨɜɨɞɚ) ɦɨɠɟɬ
ɩɪɢɜɟɫɬɢ ɤ ɜɨɡɧɢɤɧɨɜɟɧɢɸ ɜ ɧɟɦ ɩɥɚɫɬɢɱɟɫɤɢɯ ɞɟ-
ɮɨɪɦɚɰɢɣ, ɭɫɤɨɪɟɧɢɸ ɪɚɡɪɭɲɟɧɢɹ ɦɚɬɟɪɢɚɥɚ ɬɪɭɛɵ,
ɭɜɟɥɢɱɟɧɢɸ ɫɤɨɪɨɫɬɢ ɢɡɧɨɫɚ ɢ ɡɧɚɱɢɬɟɥɶɧɨɦɭ ɩɨɜɵ-
ɲɟɧɢɸ ɪɢɫɤɚ ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɚɜɚɪɢɢ.

Ⱦɥɹ ɬɨɝɨ, ɱɬɨ ɛɵ ɫɜɨɟɜɪɟɦɟɧɧɨ ɢɞɟɧɬɢɮɢɰɢɪɨ-
ɜɚɬɶ ɩɪɨɰɟɫɫ ɪɚɡɜɢɬɢɹ ɨɩɚɫɧɵɯ ɞɟɮɨɪɦɚɰɢɣ ɢ  ɢɡɛɟ-
ɠɚɬɶ ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɚɜɚɪɢɣɧɨɣ ɫɢɬɭɚɰɢɢ ɩɪɢ ɩɨɞɪɚ-
ɛɨɬɤɟ ɬɪɭɛɨɩɪɨɜɨɞɚ ɧɟɨɛɯɨɞɢɦɨ ɡɧɚɬɶ ɜɟɥɢɱɢɧɵ ɧɟ
ɬɨɥɶɤɨ ɩɪɟɞɟɥɶɧɵɯ, ɧɨ ɢ ɞɨɩɭɫɬɢɦɵɯ ɝɨɪɢɡɨɧɬɚɥɶɧɵɯ



ɉɊɈȻɅȿɆɕ ȽɈɊɇɈɃ ȽȿɈɆȿɏȺɇɂɄɂ

ɆȺɊɄɒȿɃȾȿɊɋɄɂɃ ȼȿɋɌɇɂɄ ʋ 6 – 2015 ɝ.

60

ɫɞɜɢɠɟɧɢɣ ɡɟɦɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ, ɩɪɢ ɤɨɬɨɪɵɯ ɜ ɬɪɭɛɨ-
ɩɪɨɜɨɞɟ ɧɟ ɛɭɞɭɬ ɜɨɡɧɢɤɚɬɶ ɩɥɚɫɬɢɱɟɫɤɢɟ ɞɟɮɨɪɦɚ-
ɰɢɢ, ɬɟ. ɜ ɩɪɨɰɟɫɫɟ ɩɨɞɪɚɛɨɬɤɢ ɦɚɬɟɪɢɚɥ  ɬɪɭɛɨɩɪɨ-
ɜɨɞɚ ɛɭɞɟɬ ɪɚɛɨɬɚɬɶ ɬɨɥɶɤɨ ɜ ɨɛɥɚɫɬɢ ɭɩɪɭɝɢɯ ɞɟ-
ɮɨɪɦɚɰɢɣ. ɉɨɞɯɨɞ ɤ ɨɩɪɟɞɟɥɟɧɢɸ ɭɤɚɡɚɧɧɨɣ ɜɟɥɢɱɢ-
ɧɵ ɚɧɚɥɨɝɢɱɟɧ ɩɨɞɯɨɞɭ ɤ ɨɩɪɟɞɟɥɟɧɢɸ ɜɟɥɢɱɢɧɵ
ɩɪɟɞɟɥɶɧɵɯ ɝɨɪɢɡɨɧɬɚɥɶɧɵɯ ɫɞɜɢɠɟɧɢɣ ɢ ɫɨɨɬɜɟɬɫɬ-
ɜɭɟɬ ɜɵɩɨɥɧɟɧɢɸ ɭɫɥɨɜɢɣ ɩɪɨɱɧɨɫɬɢ ɞɥɹ ɩɪɨɞɨɥɶɧɵɯ
ɢ ɤɨɥɶɰɟɜɵɯ ɧɚɩɪɹɠɟɧɢɣ ɩɨ ɩɪɟɞɟɥɭ ɬɟɤɭɱɟɫɬɢ ɦɚɬɟ-
ɪɢɚɥɚ ɬɪɭɛ.

Ʉɚɤ ɢ ɜ ɫɥɭɱɚɟ ɭɫɬɚɧɨɜɥɟɧɢɹ ɜɟɥɢɱɢɧ ɩɪɟɞɟɥɶ-
ɧɵɯ ɝɨɪɢɡɨɧɬɚɥɶɧɵɯ ɞɟɮɨɪɦɚɰɢɣ, ɩɨ ɬɪɟɛɨɜɚɧɢɹɦ
ɞɟɣɫɬɜɭɸɳɢɯ ɧɨɪɦɚɬɢɜɧɵɯ ɞɨɤɭɦɟɧɬɨɜ ɬɪɭɛɨɩɪɨɜɨɞɵ
ɩɪɨɜɟɪɹɸɬɫɹ ɧɚ ɩɪɨɱɧɨɫɬɶ ɢɫɯɨɞɹ ɢɡ ɦɚɤɫɢɦɚɥɶɧɵɯ
ɧɚɩɪɹɠɟɧɢɣ, ɜɨɡɧɢɤɚɸɳɢɯ ɜ ɬɪɭɛɨɩɪɨɜɨɞɟ ɜ ɩɪɨɰɟɫ-
ɫɟ ɷɤɫɩɥɭɚɬɚɰɢɢ, ɚ ɩɪɢ ɩɨɞɪɚɛɨɬɤɟ ɬɪɭɛɨɩɪɨɜɨɞɚ ɜɵ-
ɩɨɥɧɹɸɬ ɪɚɫɱɟɬ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɪɚɫɬɹɝɢɜɚɸɳɢɯ ɧɚ-
ɩɪɹɠɟɧɢɣ, ɜɨɡɧɢɤɚɸɳɢɯ ɜ ɬɪɭɛɨɩɪɨɜɨɞɟ ɩɨɞ ɜɨɡɞɟɣɫɬ-
ɜɢɟɦ ɫɞɜɢɝɚɸɳɟɝɨɫɹ ɦɚɫɫɢɜɚ ɧɚ ɭɱɚɫɬɤɟ ɩɨɞɪɚɛɨɬɤɢ.

ɋɨɝɥɚɫɧɨ ɬɪɟɛɨɜɚɧɢɹɦ [1] ɦɚɤɫɢɦɚɥɶɧɵɟ ɫɭɦ-
ɦɚɪɧɵɟ ɧɚɩɪɹɠɟɧɢɹ, ɜɨɡɧɢɤɚɸɳɢɟ ɜ ɬɪɭɛɨɩɪɨɜɨɞɟ,
ɞɥɹ ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɩɨɹɜɥɟɧɢɹ ɧɟɞɨɩɭɫɬɢɦɵɯ ɩɥɚ-
ɫɬɢɱɟɫɤɢɯ ɞɟɮɨɪɦɚɰɢɣ ɬɪɭɛɨɩɪɨɜɨɞɨɜ ɞɨɥɠɧɵ ɭɞɨɜ-
ɥɟɬɜɨɪɹɬɶ ɭɫɥɨɜɢɸ:

- ɞɥɹ ɲɬɚɬɧɵɯ ɭɫɥɨɜɢɣ ɷɤɫɩɥɭɚɬɚɰɢɢ:
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- ɩɪɢ ɟɝɨ ɩɨɞɪɚɛɨɬɤɟ:
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  , (2)

ɝɞɟ
ɧ

ɩɪ  - ɦɚɤɫɢɦɚɥɶɧɵɟ ɫɭɦɦɚɪɧɵɟ ɩɪɨɞɨɥɶ-

ɧɵɟ ɧɚɩɪɹɠɟɧɢɹ ɜ ɬɪɭɛɨɩɪɨɜɨɞɟ ɨɬ ɧɨɪɦɚɬɢɜɧɵɯ ɧɚ-

ɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ, Ɇɉɚ; 3
 - ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢ-

ɬɵɜɚɸɳɢɣ ɞɜɭɯɨɫɧɨɟ ɧɚɩɪɹɠɟɧɧɨɟ ɫɨɫɬɨɹɧɢɟ ɦɟɬɚɥ-
ɥɚ ɬɪɭɛ; ɩɪɢ ɪɚɫɬɹɝɢɜɚɸɳɢɯ ɩɪɨɞɨɥɶɧɵɯ ɧɚɩɪɹɠɟɧɢ-

ɹɯ ( 0
ɩɪN

 ) ɩɪɢɧɢɦɚɟɦɵɣ ɪɚɜɧɵɦ ɟɞɢɧɢɰɟ;
Ƚ

Nɩɪ .  -

ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ ɩɪɨɞɨɥɶɧɵɟ ɪɚɫɬɹɝɢɜɚɸɳɢɟ ɧɚɩɪɹ-
ɠɟɧɢɹ, ɜɨɡɧɢɤɚɸɳɢɯ ɜ ɬɪɭɛɨɩɪɨɜɨɞɟ ɩɨɞ ɞɟɣɫɬɜɢɟɦ
ɫɞɜɢɝɚɸɳɟɝɨɫɹ ɝɪɭɧɬɚ, Ɇɉɚ; m - ɤɨɷɮɮɢɰɢɟɧɬ ɭɫɥɨ-
ɜɢɣ ɪɚɛɨɬɵ ɬɪɭɛɨɩɪɨɜɨɞɚ; k2 - ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠ-
ɧɨɫɬɢ ɩɨ ɦɚɬɟɪɢɚɥɭ; kɧ - ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɩɨ

ɧɚɡɧɚɱɟɧɢɸ ɬɪɭɛɨɩɪɨɜɨɞɚ;
ɧ

2R  - ɧɨɪɦɚɬɢɜɧɨɟ ɫɨɩɪɨ-

ɬɢɜɥɟɧɢɟ ɫɠɚɬɢɸ, Ɇɉɚ.
Ɇɚɤɫɢɦɚɥɶɧɵɟ ɫɭɦɦɚɪɧɵɟ ɩɪɨɞɨɥɶɧɵɟ ɧɚɩɪɹ-

ɠɟɧɢɹ ɜ ɬɪɭɛɨɩɪɨɜɨɞɟ ɨɬ ɧɨɪɦɚɬɢɜɧɵɯ ɧɚɝɪɭɡɨɤ ɢ
ɜɨɡɞɟɣɫɬɜɢɣ ɨɩɪɟɞɟɥɹɸɬɫɹ ɫɨɝɥɚɫɧɨ [1] ɩɨ ɮɨɪɦɭɥɟ:
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 ,

(3)

ɝɞɟ  - ɤɨɷɮɮɢɰɢɟɧɬ ɥɢɧɟɣɧɨɝɨ ɪɚɫɲɢɪɟɧɢɹ ɦɟɬɚɥɥɚ

ɬɪɭɛɵ; ȿ - ɦɨɞɭɥɶ ɭɩɪɭɝɨɫɬɢ ɦɟɬɚɥɥɚ ɬɪɭɛɵ; t - ɦɚɤ-

ɫɢɦɚɥɶɧɵɣ ɪɚɫɱɟɬɧɵɣ ɩɟɪɟɩɚɞ ɬɟɦɩɟɪɚɬɭɪ;  - ɤɨ-

ɷɮɮɢɰɢɟɧɬ ɉɭɚɫɫɨɧɚ; n - ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ
ɩɨ ɧɚɝɪɭɡɤɟ; ɪ - ɪɚɛɨɱɟɟ ɞɚɜɥɟɧɢɟ; Dɧ -ɧɚɪɭɠɧɵɣ
ɞɢɚɦɟɬɪ, ɫɦ;   - ɦɢɧɢɦɚɥɶɧɵɣ ɪɚɞɢɭɫ ɭɩɪɭɝɨɝɨ ɢɡɝɢ-

ɛɚ ɨɫɢ ɬɪɭɛɨɩɪɨɜɨɞɚ, =1500Dɧ, ɫɦ;
ɧ

ɤɰ  - ɤɨɥɶɰɟɜɵɟ

ɧɚɩɪɹɠɟɧɢɹ ɨɬ ɧɨɪɦɚɬɢɜɧɨɝɨ (ɪɚɛɨɱɟɝɨ) ɞɚɜɥɟɧɢɹ,

Ɇɉɚ;  Dɜɧ - ɜɧɭɬɪɟɧɧɢɣ ɞɢɚɦɟɬɪ ɬɪɭɛɵ; ɧ - ɬɨɥɳɢɧɚ
ɫɬɟɧɤɢ ɬɪɭɛɵ.

Ɍɨɝɞɚ ɭɫɥɨɜɢɟ (2) ɡɚɩɢɲɟɬɫɹ:
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ɋ ɭɱɟɬɨɦ  ɬɨɝɨ, ɱɬɨ  ɞɥɹ ɤɨɧɤɪɟɬɧɵɯ ɭɫɥɨɜɢɣ
ɷɤɫɩɥɭɚɬɚɰɢɢ ɢ ɬɪɚɧɫɩɨɪɬɢɪɭɟɦɨɝɨ ɩɨ ɬɪɭɛɨɩɪɨɜɨɞɭ

ɩɪɨɞɭɤɬɚ ɩɪN
  ɹɜɥɹɟɬɫɹ  ɧɟɤɨɣ ɩɨɫɬɨɹɧɧɨɣ ɜɟɥɢɱɢ-

ɧɨɣ, ɜɯɨɞɹɳɟɣ ɜ ɫɬɚɧɞɚɪɬɧɭɸ ɩɪɨɜɟɪɤɭ ɬɪɭɛɨɩɪɨɜɨ-
ɞɨɜ ɧɚ ɩɪɨɱɧɨɫɬɶ, ɩɪɟɞɟɥɶɧɵɟ ɩɪɨɞɨɥɶɧɵɟ ɧɚɩɪɹɠɟ-

ɧɢɹ
Ƚ

Nɩɪ . , ɤɨɬɨɪɵɟ ɦɨɠɟɬ ɜɵɞɟɪɠɚɬɶ ɬɪɭɛɨɩɪɨɜɨɞ

ɩɪɢ ɩɨɞɪɚɛɨɬɤɟ, ɨɩɪɟɞɟɥɹɸɬɫɹ ɤɚɤ ɪɚɡɧɨɫɬɶ ɪɚɫɱɟɬ-
ɧɵɯ ɧɚɩɪɹɠɟɧɢɣ ɢ ɧɚɩɪɹɠɟɧɢɣ, ɜɨɡɧɢɤɚɸɳɢɯ ɜ ɩɪɨ-
ɰɟɫɫɟ ɷɤɫɩɥɭɚɬɚɰɢɢ:

ɩɪN22

Ƚ

N.ɩɪ kR   . (7)

Ɉɩɪɟɞɟɥɟɧɢɟ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɩɪɨɞɨɥɶɧɵɯ ɨɫɟ-

ɜɵɯ ɪɚɫɬɹɝɢɜɚɸɳɢɯ ɧɚɩɪɹɠɟɧɢɣ
Ƚ

Nɩɪ . , ɜɵɡɵɜɚɟɦɵɯ

ɝɨɪɢɡɨɧɬɚɥɶɧɵɦɢ ɞɟɮɨɪɦɚɰɢɹɦɢ ɝɪɭɧɬɚ ɩɪɢ ɩɨɞɪɚ-
ɛɨɬɤɟ, ɩɪɨɜɨɞɢɬɫɹ ɫɨɝɥɚɫɧɨ [1] ɩɨ ɮɨɪɦɭɥɟ:
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ɝɞɟ E0 - ɦɨɞɭɥɶ ɭɩɪɭɝɨɫɬɢ ɫɬɚɥɢ, ɢɡ ɤɨɬɨɪɨɣ ɢɡɝɨɬɨɜ-
ɥɟɧ ɬɪɭɛɨɩɪɨɜɨɞ, Ɇɉɚ; Ȝ0- ɦɚɤɫɢɦɚɥɶɧɨɟ ɩɟɪɟɦɟɳɟ-

ɧɢɟ ɬɪɭɛɨɩɪɨɜɨɞɚ ɧɚ ɭɱɚɫɬɤɟ, ɜɵɡɵɜɚɟɦɨɟ ɫɞɜɢɠɟɧɢ-
ɟɦ ɝɪɭɧɬɚ, ɫɦ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ:
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l - ɞɥɢɧɚ ɭɱɚɫɬɤɚ ɨɞɧɨɡɧɚɱɧɵɯ ɞɟɮɨɪɦɚɰɢɣ ɡɟɦɧɨɣ
ɩɨɜɟɪɯɧɨɫɬɢ ɜ ɩɨɥɭɦɭɥɶɞɟ ɫɞɜɢɠɟɧɢɹ, ɩɟɪɟɫɟɤɚɟɦɨɝɨ
ɬɪɭɛɨɩɪɨɜɨɞɨɦ, ɫɦ; lm - ɞɥɢɧɚ ɭɱɚɫɬɤɚ ɞɟɮɨɪɦɚɰɢɢ
ɬɪɭɛɨɩɪɨɜɨɞɚ ɫ ɭɱɟɬɨɦ ɟɝɨ ɪɚɛɨɬɵ ɡɚ ɩɪɟɞɟɥɚɦɢ
ɦɭɥɶɞɵ ɫɞɜɢɠɟɧɢɹ, ɫɦ. ȼɟɥɢɱɢɧɚ lɬ  ɨɩɪɟɞɟɥɹɟɬɫɹ ɤɚɤ
ɫɭɦɦɚ ɞɥɢɧ ɭɱɚɫɬɤɨɜ ɨɞɧɨɡɧɚɱɧɵɯ ɝɨɪɢɡɨɧɬɚɥɶɧɵɯ
ɞɟɮɨɪɦɚɰɢɣ ɜ ɦɭɥɶɞɟ ɩɨ ɨɫɢ ɬɪɭɛɨɩɪɨɜɨɞɚ l ɢ ɞɥɢɧɵ
ɭɱɚɫɬɤɚ ɪɚɛɨɬɵ ɬɪɭɛɨɩɪɨɜɨɞɚ ɡɚ ɩɪɟɞɟɥɚɦɢ ɦɭɥɶɞɵ
ɫɞɜɢɠɟɧɢɹ f. ȼɟɥɢɱɢɧɚ f  ɨɩɪɟɞɟɥɹɟɬɫɹ ɜ ɡɚɜɢɫɢɦɨɫɬɢ
ɨɬ ɤɨɷɮɮɢɰɢɟɧɬɚ ɭɩɪɭɝɨɝɨ ɫɞɜɢɝɚ ɬɪɭɛɵ ɨɬɧɨɫɢɬɟɥɶ-
ɧɨ ɝɪɭɧɬɚ k:
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ɧɦɚɤɫ

ɝɪɩɪ

ȿɢ
k





0

.310 , (10)

ɝɪɩɪ.  - ɩɪɟɞɟɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ɫɢɥɨɜɨɝɨ ɜɨɡɞɟɣɫɬɜɢɹ

ɞɟɮɨɪɦɢɪɭɸɳɟɝɨɫɹ ɝɪɭɧɬɚ, Ɇɉɚ; ɦɚɤɫɪɢ - ɤɪɢɬɢɱɟɫɤɢɣ

ɫɞɜɢɝ ɝɪɭɧɬɚ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ ɩɪɟɞɟɥɶɧɨɦɭ ɡɧɚɱɟ-

ɧɢɸ ɟɝɨ ɫɢɥɨɜɨɝɨ ɜɨɡɞɟɣɫɬɜɢɹ ɝɪɩɪ. , ɫɦ; ɧ
  - ɬɨɥɳɢ-

ɧɚ ɫɬɟɧɤɢ ɬɪɭɛɨɩɪɨɜɨɞɚ, ɫɦ;
2

.

0 1

0

0,2
ɩɪ ɝɪ

ɦɚɤɫ

ɧ

l
u Ɏ

E


 


   , (11)

0
 - ɦɚɤɫɢɦɚɥɶɧɨɟ ɫɞɜɢɠɟɧɢɟ ɡɟɦɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɜ

ɩɨɥɭɦɭɥɶɞɟ, ɩɟɪɟɫɟɤɚɟɦɨɣ ɬɪɭɛɨɩɪɨɜɨɞɨɦ, ɫɦ.

Ʉɨɷɮɮɢɰɢɟɧɬ 1Ɏ ɭɱɢɬɵɜɚɟɬ ɫɨɨɬɧɨɲɟɧɢɟ ɡɨɧ

ɞɟɮɨɪɦɚɰɢɣ ɝɪɭɧɬɚ ɢ ɬɪɭɛɨɩɪɨɜɨɞɚ ɜ ɩɨɥɭɦɭɥɶɞɟ,
ɤɨɬɨɪɵɣ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ:

1 0,9 0,65sin 0,5
m

l
Ɏ

l

 
   

 
, (12)

Ɂɧɚɱɟɧɢɟ ɝɪɩɪ. ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ:

tɝɪɝɪɝɪTcɝɪɩɪ kctgkk ))((.   , (13)

ɝɞɟ c
k  - ɤɨɷɮɮɢɰɢɟɧɬ, ɡɚɜɢɫɹɳɢɣ ɨɬ ɫɪɨɤɚ ɷɤɫɩɥɭɚ-

ɬɚɰɢɢ ɬɪɭɛɨɩɪɨɜɨɞɚ ɞɨ ɩɨɞɪɚɛɨɬɤɢ; Tk  - ɤɨɷɮɮɢɰɢ-

ɟɧɬ ɤɨɧɰɟɧɬɪɚɰɢɢ ɧɚɝɪɭɡɨɤ, ɡɚɜɢɫɹɳɢɣ ɨɬ ɝɥɭɛɢɧɵ
ɡɚɥɨɠɟɧɢɹ ɬɪɭɛɨɩɪɨɜɨɞɚ ɢ ɲɢɪɢɧɵ ɬɪɚɧɲɟɢ;

ɝɪ , ɝɪ ɢ ɝɪc  - ɮɢɡɢɤɨɦɟɯɚɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢ-

ɤɢ ɝɪɭɧɬɚ: ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɨɛɴɟɦɧɵɣ ɜɟɫ, ɭɝɨɥ ɜɧɭɬ-

ɪɟɧɧɟɝɨ ɬɪɟɧɢɹ ɢ ɫɰɟɩɥɟɧɢɟ ɝɪɭɧɬɚ; tk - ɤɨɷɮɮɢɰɢ-

ɟɧɬ ɪɟɥɚɤɫɚɰɢɢ ɩɪɨɞɨɥɶɧɵɯ ɧɚɝɪɭɡɨɤ.

Ʉɚɤ ɭɠɟ ɭɤɚɡɵɜɚɥɨɫɶ, ɞɥɹ ɤɨɧɤɪɟɬɧɵɯ ɭɫɥɨɜɢɣ
ɛɨɥɶɲɢɧɫɬɜɨ ɤɨɷɮɮɢɰɢɟɧɬɨɜ, ɜɯɨɞɹɳɢɯ ɜ ɪɚɫɱɟɬɧɵɟ
ɮɨɪɦɭɥɵ, ɢɦɟɸɬ ɩɨɫɬɨɹɧɧɨɟ ɡɧɚɱɟɧɢɟ, ɩɨɷɬɨɦɭ ɜ ɤɚ-
ɱɟɫɬɜɟ ɤɪɢɬɟɪɢɹ ɞɨɩɭɫɬɢɦɵɯ ɭɫɥɨɜɢɣ ɛɟɡɨɩɚɫɧɨɣ
ɩɨɞɪɚɛɨɬɤɢ ɬɪɭɛɨɩɪɨɜɨɞɚ ɰɟɥɟɫɨɨɛɪɚɡɧɨ ɢɫɩɨɥɶɡɨ-
ɜɚɬɶ ɜɟɥɢɱɢɧɭ ɝɨɪɢɡɨɧɬɚɥɶɧɨɝɨ ɫɞɜɢɠɟɧɢɹ ȟɞ, ɤɨɬɨɪɚɹ

ɜɵɡɵɜɚɟɬ ɧɚɩɪɹɠɟɧɢɹ, ɪɚɜɧɵɟ
Ƚ

Nɩɪ . .

Ⱦɥɹ ɩɨɥɭɱɟɧɢɹ ɢɫɤɨɦɨɝɨ ɡɧɚɱɟɧɢɹ ɜɟɥɢɱɢɧɵ ɝɨ-
ɪɢɡɨɧɬɚɥɶɧɨɝɨ ɫɞɜɢɠɟɧɢɹ ȟɞ  ɜɨɫɩɨɥɶɡɭɟɦɫɹ ɩɪɢɧɰɢ-
ɩɨɦ, ɡɚɥɨɠɟɧɧɵɦ ɜ ɦɟɬɨɞɟ ɨɛɪɚɬɧɵɯ ɪɚɫɱɟɬɨɜ, ɢ ɧɚ
ɟɝɨ ɨɫɧɨɜɟ ɞɥɹ ɤɨɧɤɪɟɬɧɨɝɨ ɬɪɭɛɨɩɪɨɜɨɞɚ ɩɨɫɬɪɨɢɦ
ɪɚɫɱɟɬɧɭɸ ɫɯɟɦɭ ɞɥɹ ɩɨɥɭɱɟɧɢɹ ɞɨɩɭɫɬɢɦɵɯ ɜɟɥɢɱɢɧ
ɝɨɪɢɡɨɧɬɚɥɶɧɵɯ ɫɞɜɢɠɟɧɢɣ ɩɨɞɪɚɛɚɬɵɜɚɟɦɨɝɨ ɦɚɫ-
ɫɢɜɚ, ɩɪɢ ɤɨɬɨɪɵɯ ɛɭɞɟɬ ɨɛɟɫɩɟɱɟɧɚ ɟɝɨ ɛɟɡɨɩɚɫɧɚɹ
ɷɤɫɩɥɭɚɬɚɰɢɹ ɩɪɢ ɩɨɞɪɚɛɨɬɤɟ.

Ⱦɥɹ ɩɪɢɦɟɪɚ ɪɚɫɫɦɨɬɪɢɦ ɭɫɥɨɜɢɹ ɫɬɪɨɢɬɟɥɶɫɬ-
ɜɚ ɩɨɞɡɟɦɧɵɦ ɫɩɨɫɨɛɨɦ ɩɟɪɟɝɨɧɧɵɯ ɬɨɧɧɟɥɟɣ ɦɟɥɤɨ-
ɝɨ ɡɚɥɨɠɟɧɢɹ ɫ ɩɨɦɨɳɶɸ ɬɨɧɧɟɥɟɩɪɨɯɨɞɱɟɫɤɨɝɨ ɤɨɦ-
ɩɥɟɤɫɚ ɮɢɪɦɵ «Lovat» ɫ ɝɪɭɧɬɨɩɪɢɝɪɭɡɨɦ. ɉɭɫɬɶ
ɬɪɚɫɫɚ ɪɚɫɫɦɚɬɪɢɜɚɟɦɵɯ ɬɨɧɧɟɥɟɣ ɩɟɪɟɫɟɤɚɟɬ ɞɟɣ-

ɫɬɜɭɸɳɢɣ ɬɪɭɛɨɩɪɨɜɨɞ ɩɨɞ ɭɝɥɨɦ
40 . Ɍɪɭɛɨ-

ɩɪɨɜɨɞ ɡɚɥɨɠɟɧ ɜ ɝɥɢɧɭ ɧɚ ɝɥɭɛɢɧɭ ɬɪ ɭɛɇ =5 ɦ, ɝɥɭɛɢ-

ɧɚ ɡɚɥɨɠɟɧɢɹ ɬɨɧɧɟɥɟɣ ɬɨɧɇ =25 ɦ; ɞɢɚɦɟɬɪ ɬɨɧɧɟ-

ɥɟɣ 1D =6 ɦ; ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɬɪɭɛɨɩɪɨɜɨɞɨɦ ɢ ɬɨɧ-

ɧɟɥɟɦ ,002=ɇɇ ɬɪ ɭɛɬɨɧ  ɦ; ɤɨɷɮɮɢɰɢɟɧɬɵ ɩɨɞɪɚ-

ɛɨɬɚɧɧɨɫɬɢ 1n  ɢ 2n :

4,025/69,0)/(9,0 11  HDn ; 12 n , ɩɪɢ-

ɧɢɦɚɟɦ 12 n ; ɝɪɚɧɢɱɧɵɣ ɭɝɨɥ
450  ; ɞɥɢɧɚ ɩɨ-

ɥɭɦɭɥɶɞɵ ɦ1,31L  .

Ɋɢɫ.1. Ƚɪɚɮɢɤɢ ɝɨɪɢɡɨɧɬɚɥɶɧɵɯ ɞɟɮɨɪɦɚɰɢɣ ɡɟɦɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɜ ɝɥɚɜɧɨɦ ɫɟɱɟɧɢɢ ɦɭɥɶɞɵ:

1 - ɨɬ ɩɪɨɯɨɞɤɢ ɥɟɜɨɝɨ ɬɨɧɧɟɥɹ; 2 - ɨɬ ɩɪɨɯɨɞɤɢ ɩɪɚɜɨɝɨ ɬɨɧɧɟɥɹ: 3 - ɫɭɦɦɚɪɧɵɣ ɝɪɚɮɢɤ
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Ɋɚɫɱɟɬ ɨɠɢɞɚɟɦɵɯ ɦɚɤɫɢɦɚɥɶɧɵɯ ɜɟɥɢɱɢɧ
ɫɞɜɢɠɟɧɢɹ ɡɟɦɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɩɪɢ ɩɨɞɪɚɛɨɬɤɟ ɩɪɨ-
ɢɡɜɟɞɟɧ ɩɨ ɦɟɬɨɞɢɤɟ, ɢɡɥɨɠɟɧɧɨɣ ɜ ɉɪɢɥɨɠɟɧɢɢ 14 ɤ
ɆȽɋɇ 2.10-04. Ⱦɚɥɶɧɟɣɲɢɣ ɪɚɫɱɟɬ ɩɪɨɢɡɜɨɞɢɬɫɹ ɜ
ɫɥɟɞɭɸɳɟɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ:

1. Ɉɩɪɟɞɟɥɹɟɬɫɹ ɡɧɚɱɟɧɢɟ ɜɟɥɢɱɢɧɵ
Ƚ

N.ɩɪ  ɩɨ

(7).
2. Ɉɩɪɟɞɟɥɹɸɬ ɦɚɤɫɢɦɚɥɶɧɵɣ ɪɚɡɦɟɪ ɪɚɫɬɹɧɭ-

ɬɨɣ ɱɚɫɬɢ ɩɨɥɭɦɭɥɶɞɵ (ɡɨɧɚ ɫ ɩɨɥɨɠɢɬɟɥɶɧɵɦɢ ɝɨɪɢ-
ɡɨɧɬɚɥɶɧɵɦɢ ɞɟɮɨɪɦɚɰɢɹɦɢ) ɩɨ ɨɫɢ ɬɪɭɛɨɩɪɨɜɨɞɚ
ɪɢɫ.2).

3. ȼɵɱɢɫɥɹɸɬ ɜɫɟ ɧɟɨɛɯɨɞɢɦɵɟ ɞɥɹ ɪɚɫɱɟɬɚ
ɤɨɧɫɬɚɧɬɵ ɩɨ (2), (9), (10). ɉɪɢɱɟɦ ɡɧɚɱɟɧɢɹ ɤɨɷɮɮɢ-
ɰɢɟɧɬɨɜ, ɜɯɨɞɹɳɢɯ ɜ ɪɚɫɱɟɬɧɵɟ ɮɨɪɦɭɥɵ ɢ ɨɩɪɟɞɟ-
ɥɹɟɦɵɟ ɩɨ ɫɩɪɚɜɨɱɧɵɦ ɬɚɛɥɢɰɚɦ, ɞɨɥɠɧɵ ɩɪɢɧɢɦɚɬɶ
ɦɚɤɫɢɦɚɥɶɧɵɟ ɡɧɚɱɟɧɢɹ.

Ⱦɚɥɟɟ, ɩɪɢɧɢɦɚɹ ɧɚɱɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ɜɟɥɢɱɢɧɵ
ɝɨɪɢɡɨɧɬɚɥɶɧɨɝɨ ɫɞɜɢɠɟɧɢɹ ȟɞ, ɪɚɜɧɨɟ 0 ɫɦ, ɩɪɨɢɡɜɨ-
ɞɢɬɫɹ ɜɵɱɢɫɥɟɧɢɟ ɧɟɨɛɯɨɞɢɦɵɯ ɡɧɚɱɟɧɢɣ ɩɨ ɮɨɪɦɭ-
ɥɚɦ (8), (7), (1) ɜ ɭɤɚɡɚɧɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ. ɉɨ-
ɥɭɱɟɧɧɨɟ ɡɧɚɱɟɧɢɟ ɜɵɧɨɫɹɬ ɧɚ ɝɪɚɮɢɤ, ɩɪɢ ɷɬɨɦ ɩɨ

ɨɫɢ ɨɪɞɢɧɚɬ ɨɬɤɥɚɞɵɜɚɸɬɫɹ ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ ɩɪɨ-

ɞɨɥɶɧɵɟ ɧɚɩɪɹɠɟɧɢɹ Ƚ
Nɩɪ . ,  ɚ ɩɨ ɨɫɢ ɚɛɫɰɢɫɫ ɨɬɤɥɚ-

ɞɵɜɚɸɬɫɹ ɝɨɪɢɡɨɧɬɚɥɶɧɵɟ ɫɞɜɢɠɟɧɢɹ ȟɞ. Ɂɚɬɟɦ ɩɨɫɥɟ-
ɞɨɜɚɬɟɥɶɧɨ ɜɟɥɢɱɢɧɭ ɢɫɯɨɞɧɨɝɨ ɝɨɪɢɡɨɧɬɚɥɶɧɨɝɨ
ɫɞɜɢɠɟɧɢɹ ȟɞ  ɭɜɟɥɢɱɢɜɚɸɬ ɧɚ ɧɟɤɨɬɨɪɭɸ ɜɟɥɢɱɢɧɭ ɢ
ɜɵɩɨɥɧɹɸɬ ɩɨɜɬɨɪɧɨɟ ɜɵɱɢɫɥɟɧɢɟ ɫ ɧɨɜɵɦ ɡɧɚɱɟɧɢɟɦ.
ɒɚɝ ɜɵɱɢɫɥɟɧɢɹ ɡɚɞɚɟɬɫɹ ɩɪɨɢɡɜɨɥɶɧɨ. ȼɵɱɢɫɥɟɧɢɹ
ɫɱɢɬɚɸɬɫɹ ɡɚɤɨɧɱɟɧɧɵɦɢ, ɟɫɥɢ ɩɪɨɢɡɨɣɞɟɬ ɩɟɪɟɫɟɱɟ-

ɧɢɟ ɩɨɫɬɪɨɟɧɧɨɣ ɜ ɪɟɡɭɥɶɬɚɬɟ ɪɟɲɟɧɢɹ ɮɭɧɤɰɢɢ
Ƚ

Nɩɪ .

ɨɬ ȟɞ  ɫ ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ ɥɢɧɢɟɣ, ɭɤɚɡɵɜɚɸɳɟɣ ɧɚ ɜɟɥɢ-

ɱɢɧɭ Nɩɪ . .

Ʉɨɨɪɞɢɧɚɬɚ ɭɤɚɡɚɧɧɨɣ ɬɨɱɤɢ ɩɟɪɟɫɟɱɟɧɢɹ ɩɨ ɨɫɢ
ɚɛɫɰɢɫɫ ɢ ɛɭɞɟɬ ɢɫɤɨɦɨɣ ɜɟɥɢɱɢɧɨɣ ȟ, ɨɛɟɫɩɟɱɢɜɚɸ-
ɳɟɣ ɭɫɥɨɜɢɹ ɞɨɩɭɫɬɢɦɨɣ ɩɨɞɪɚɛɨɬɤɢ ɬɪɭɛɨɩɪɨɜɨɞɚ.

ɉɨ ɩɪɢɜɟɞɺɧɧɨɦɭ ɜɵɲɟ ɚɥɝɨɪɢɬɦɭ ɛɵɥ ɩɪɨɢɡɜɟ-
ɞɟɧ ɪɚɫɱɟɬ ɭɫɥɨɜɢɣ ɩɨɞɪɚɛɨɬɤɢ ɬɪɭɛɨɩɪɨɜɨɞɚ ɞɥɹ ɪɚɫ-
ɫɦɚɬɪɢɜɚɟɦɨɝɨ ɩɪɢɦɟɪɚ. Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɨɜ ɩɪɟɞ-
ɫɬɚɜɥɟɧɵ ɧɚ ɪɢɫ.3.

Ɋɢɫ.2. ɋɯɟɦɚ ɤ ɨɩɪɟɞɟɥɟɧɢɸ ɞɥɢɧ ɭɱɚɫɬɤɨɜ ɨɞɧɨɡɧɚɱɧɵɯ ɝɨɪɢɡɨɧɬɚɥɶɧɵɯ ɞɟɮɨɪɦɚɰɢɣ ɡɟɦɧɨɣ
ɩɨɜɟɪɯɧɨɫɬɢ ɜ ɩɨɥɭɦɭɥɶɞɚɯ, ɩɟɪɟɫɟɤɚɟɦɵɯ ɬɪɭɛɨɩɪɨɜɨɞɨɦ:

1-21 – ɬɨɱɤɢ ɧɚɞ ɨɫɶɸ ɬɪɭɛɨɩɪɨɜɨɞɚ
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Ɋɢɫ. 3. ɋɯɟɦɚ ɤ ɨɩɪɟɞɟɥɟɧɢɸ ɞɨɩɭɫɬɢɦɵɯ ɢ ɩɪɟɞɟɥɶɧɵɯ ɭɫɥɨɜɢɣ ɩɨɞɪɚɛɨɬɤɢ ɬɪɭɛɨɩɪɨɜɨɞɚ

Ⱥɧɚɥɢɡ ɪɢɫ.3 ɩɨɤɚɡɚɥ, ɱɬɨ ɩɪɢ ɡɚɞɚɧɧɵɯ ɭɫɥɨɜɢ-
ɹɯ ɩɨɞɪɚɛɨɬɤɚ ɹɜɥɹɟɬɫɹ ɛɟɡɨɩɚɫɧɨɣ ɞɥɹ ɬɪɭɛɨɩɪɨɜɨ-
ɞɚ ɜɜɢɞɭ ɬɨɝɨ, ɱɬɨ ɡɨɧɚ ɜɥɢɹɧɢɹ ɨɬ ɩɪɨɯɨɞɤɢ ɬɨɧɧɟɥɟɣ
ɧɟ ɨɛɟɫɩɟɱɢɜɚɟɬ ɞɨɫɬɚɬɨɱɧɨɝɨ ɭɪɨɜɧɹ ɡɚɳɟɦɥɟɧɢɹ
ɬɪɭɛɨɩɪɨɜɨɞɚ ɫɞɜɢɝɚɸɳɢɦɫɹ ɝɪɭɧɬɨɦ ɢ ɧɚɛɥɸɞɚɟɬɫɹ
ɷɮɮɟɤɬ ɩɪɨɫɤɚɥɶɡɵɜɚɧɢɹ ɬɪɭɛɵ ɜ ɝɪɭɧɬɟ.

ȼ ɨɬɥɢɱɧɵɯ ɨɬ ɪɚɫɫɦɚɬɪɢɜɚɟɦɵɯ ɭɫɥɨɜɢɹɯ (ɩɪɢ
ɢɡɦɟɧɟɧɢɢ ɪɚɫɬɹɧɭɬɨɣ ɞɥɢɧɵ ɦɭɥɶɞɵ, ɪɚɛɨɱɟɝɨ ɞɚɜ-
ɥɟɧɢɹ, ɦɚɬɟɪɢɚɥɚ ɢ ɞɢɚɦɟɬɪɚ ɬɪɭɛɨɩɪɨɜɨɞɚ ɢ ɬɞ.)
ɩɪɢ ɩɪɢɛɥɢɠɟɧɢɢ ɪɚɫɱɟɬɧɵɯ ɧɚɩɪɹɠɟɧɢɣ ɤ ɞɨɩɭɫɬɢ-
ɦɵɦ ɡɧɚɱɟɧɢɹɦ, ɚ ɨɫɨɛɟɧɧɨ ɩɪɢ ɧɚɯɨɠɞɟɧɢɢ ɢɯ ɜ
ɞɢɚɩɚɡɨɧɟ ɦɟɠɞɭ ɞɨɩɭɫɬɢɦɵɦɢ ɢ ɩɪɟɞɟɥɶɧɵɦɢ, ɧɟ-
ɨɛɯɨɞɢɦɨɣ ɫɬɚɧɨɜɢɬɫɹ ɪɟɚɥɢɡɚɰɢɹ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ
ɭɩɪɚɜɥɟɧɢɸ ɝɟɨɦɟɯɚɧɢɱɟɫɤɢɦɢ ɜɨɡɞɟɣɫɬɜɢɹɦɢ ɧɚ
ɬɪɭɛɨɩɪɨɜɨɞ, ɬɟ. ɰɟɥɟɧɚɩɪɚɜɥɟɧɧɨɟ ɪɟɝɭɥɢɪɨɜɚɧɢɟ
ɯɚɪɚɤɬɟɪɚ ɢ ɩɚɪɚɦɟɬɪɨɜ ɝɟɨɦɟɯɚɧɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ
ɫ ɰɟɥɶɸ ɩɨɜɵɲɟɧɢɹ ɛɟɡɨɩɚɫɧɨɫɬɢ ɝɨɪɧɵɯ ɪɚɛɨɬ. ȼɜɢ-
ɞɭ ɧɚɥɢɱɢɹ ɩɪɹɦɨɣ ɫɜɹɡɢ ɦɟɠɞɭ ɜɟɥɢɱɢɧɚɦɢ ɨɫɟɞɚ-
ɧɢɹ ɢ ɝɨɪɢɡɨɧɬɚɥɶɧɨɝɨ ɫɞɜɢɠɟɧɢɹ ɩɪɟɞɥɚɝɚɟɦɵɣ ɩɨ-
ɤɚɡɚɬɟɥɶ ɬɚɤɠɟ ɦɨɠɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɩɪɢ ɨɰɟɧɤɟ ɷɮ-
ɮɟɤɬɢɜɧɨɫɬɢ ɪɚɡɥɢɱɧɵɯ ɝɨɪɧɵɯ ɦɟɪ ɨɯɪɚɧɵ. Ɋɟɝɭɥɢ-
ɪɭɹ ɪɚɡɜɢɬɢɟ ɝɟɨɦɟɯɚɧɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ ɜ ɦɚɫɫɢɜɟ
ɩɨɪɨɞ, ɜɨɡɦɨɠɧɨ ɞɨɫɬɢɱɶ ɬɚɤɨɝɨ ɩɨɥɨɠɟɧɢɹ, ɱɬɨɛɵ
ɩɪɨɰɟɫɫɵ ɪɚɡɜɢɜɚɥɢɫɶ ɜ ɠɟɥɚɬɟɥɶɧɨɦ ɛɟɡɨɩɚɫɧɨɦ
ɧɚɩɪɚɜɥɟɧɢɢ ɢ ɢɯ ɩɚɪɚɦɟɬɪɵ ɧɚɯɨɞɢɥɢɫɶ ɜ ɩɪɟɞɟɥɚɯ
ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɜɟɥɢɱɢɧ.

ȼɵɜɨɞɵ

ȼ ɪɟɡɭɥɶɬɚɬɟ ɩɪɨɜɟɞɟɧɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ ɜ ɤɚ-
ɱɟɫɬɜɟ ɤɪɢɬɟɪɢɹ ɭɫɥɨɜɢɣ ɞɨɩɭɫɬɢɦɨɣ ɩɨɞɪɚɛɨɬɤɢ ɬɪɭ-
ɛɨɩɪɨɜɨɞɚ ɫ ɢɡɛɵɬɨɱɧɵɦ ɞɚɜɥɟɧɢɟɦ ɫɜɵɲɟ 4 Ɇɉɚ

ɛɵɥɚ ɭɫɬɚɧɨɜɥɟɧɚ ɜɨɡɦɨɠɧɨɫɬɶ ɢɫɩɨɥɶɡɨɜɚɬɶ ɜɟɥɢ-
ɱɢɧɭ ɝɨɪɢɡɨɧɬɚɥɶɧɨɝɨ ɫɞɜɢɠɟɧɢɹ ȟ, ɧɚɩɪɹɦɭɸ ɜɯɨɞɹ-
ɳɭɸ ɜ ɪɚɫɱɟɬɧɵɟ ɮɨɪɦɭɥɵ ɢ ɥɟɝɤɨ ɨɩɪɟɞɟɥɹɟɦɭɸ ɜ
ɧɚɬɭɪɧɵɯ ɭɫɥɨɜɢɹɯ ɦɟɬɨɞɨɦ ɩɪɨɫɬɵɯ ɥɢɧɟɣɧɵɯ ɢɡɦɟ-
ɪɟɧɢɣ. ȼɜɢɞɭ ɧɚɥɢɱɢɹ ɩɪɹɦɨɣ ɫɜɹɡɢ ɦɟɠɞɭ ɜɟɥɢɱɢ-
ɧɚɦɢ ɨɫɟɞɚɧɢɹ ɢ ɝɨɪɢɡɨɧɬɚɥɶɧɨɝɨ ɫɞɜɢɠɟɧɢɹ ɭɤɚɡɚɧ-
ɧɵɣ ɩɨɤɚɡɚɬɟɥɶ ɬɚɤɠɟ ɦɨɠɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɩɪɢ ɨɰɟɧ-
ɤɟ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɪɚɡɥɢɱɧɵɯ ɝɨɪɧɵɯ ɦɟɪ ɨɯɪɚɧɵ.

ɉɪɟɞɥɨɠɟɧɧɚɹ ɦɟɬɨɞɢɤɚ ɨɰɟɧɤɢ ɫɬɟɩɟɧɢ ɜɥɢɹ-
ɧɢɹ ɢ ɞɨɩɭɫɬɢɦɨɫɬɢ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɞɟɮɨɪɦɚɰɢɣ
ɬɪɭɛɨɩɪɨɜɨɞɚ ɩɭɬɟɦ ɫɪɚɜɧɟɧɢɹ ɪɚɫɱɟɬɧɵɯ, ɞɨɩɭɫɬɢ-
ɦɵɯ ɢ ɩɪɟɞɟɥɶɧɵɯ ɡɧɚɱɟɧɢɣ ɞɟɮɨɪɦɚɰɢɣ, ɨɩɪɟɞɟ-
ɥɹɟɦɵɯ ɩɨ ɤɪɢɬɟɪɢɸ ɝɨɪɢɡɨɧɬɚɥɶɧɨɝɨ ɫɞɜɢɠɟɧɢɹ ɞɨɫ-
ɬɭɩɧɚ ɢɧɠɟɧɟɪɧɵɦ ɪɚɛɨɬɧɢɤɚɦ ɜ ɢɯ ɩɨɜɫɟɞɧɟɜɧɨɣ
ɩɪɚɤɬɢɱɟɫɤɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ.

Ʌɢɬɟɪɚɬɭɪɚ

1. ɋɇɢɉ 2.05.06-85* «Ɇɚɝɢɫɬɪɚɥɶɧɵɟ ɬɪɭɛɨɩɪɨɜɨ-
ɞɵ».

2. ɉɪɚɜɢɥɚ ɨɯɪɚɧɵ ɫɨɨɪɭɠɟɧɢɣ ɢ ɩɪɢɪɨɞɧɵɯ ɨɛɴɟɤ-
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4. Ʉɢɪɤɨɜ Ⱥȿ., ɇɢɤɢɮɨɪɨɜɚ ɂɅ. Ɉɩɪɟɞɟɥɟɧɢɟ ɭɫɥɨ-
ɜɢɣ ɛɟɡɨɩɚɫɧɨɣ ɩɨɞɪɚɛɨɬɤɢ ɬɪɭɛɨɩɪɨɜɨɞɨɜ ɫ ɢɡɛɵɬɨɱɧɵɦ
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Ⱥɥɟɤɫɟɣ ȿɜɝɟɧɶɟɜɢɱ Ʉɢɪɤɨɜ, ɫɬɚɪɲɢɣ ɩɪɟɩɨɞɚɜɚɬɟɥɶ ɤɚɮɟɞ-
ɪɵ Ƚɟɨɞɟɡɢɢ ɢ ɦɚɪɤɲɟɣɞɟɪɫɤɨɝɨ ɞɟɥɚ, Ɋɨɫɫɢɣɫɤɢɣ ɭɧɢɜɟɪɫɢ-
ɬɟɬ ɞɪɭɠɛɵ ɧɚɪɨɞɨɜ;
ɂɪɢɧɚ Ʌɶɜɨɜɧɚ ɇɢɤɢɮɨɪɨɜɚ, ɧɚɭɱɧɵɣ ɫɨɬɪɭɞɧɢɤ, ɂɉɄɈɇ
ɊȺɇ, ɬɟɥ.(495) 360-49-04
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ɍȾɄ 614.8
ȼɄɆɭɫɚɟɜ, ȼɉɋɩɢɪɢɞɨɧɨɜ, ɂȼȾɟɪɟɜɹɲɤɢɧ, ȺȼɆɭɫɚɟɜ, ȼȼɋɬɚɪɨɞɭɛɰɟɜ

Ɉ ȽȿɈȾɂɇȺɆɂɑȿɋɄɂɏ ɉɊɈɐȿɋɋȺɏ ɉɊɂ ɌȿɏɇɈȽȿɇɇɕɏ ɑɊȿɁȼɕɑȺɃɇɕɏ
ɋɂɌɍȺɐɂəɏ

Ɋɚɫɫɦɚɬɪɢɜɚɸɬɫɹ ɩɪɨɛɥɟɦɵ ɢɫɫɥɟɞɨɜɚɧɢɹ ɩɪɢɪɨɞɵ ɬɟɯɧɨɝɟɧɧɵɯ ɤɚɬɚɫɬɪɨɮ, ɤɨɬɨɪɵɟ ɜɨɡɧɢɤɚɸɬ ɜ ɪɚɡɥɢɱɧɵɯ ɫɮɟɪɚɯ ɧɟ-
ɞɪɨɩɨɥɶɡɨɜɚɧɢɹ ɜɫɥɟɞɫɬɜɢɟ ɩɪɨɹɜɥɟɧɢɹ ɫɨɜɪɟɦɟɧɧɵɯ ɝɟɨɞɢɧɚɦɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ. ɉɪɢɜɨɞɢɬɫɹ ɚɧɚɥɢɡ ɜɡɝɥɹɞɨɜ ɧɚ ɪɨɥɶ ɢ
ɦɟɫɬɨ ɝɟɨɞɢɧɚɦɢɱɟɫɤɨɝɨ ɮɚɤɬɨɪɚ, ɤɚɤ ɜ ɮɭɧɞɚɦɟɧɬɚɥɶɧɵɯ ɩɪɨɛɥɟɦɚɯ, ɬɚɤ ɢ ɜ ɪɟɲɟɧɢɢ ɩɪɢɤɥɚɞɧɵɯ ɡɚɞɚɱ, ɫɜɹɡɚɧɧɵɯ ɫ ɧɟ-

ɞɪɨɩɨɥɶɡɨɜɚɧɢɟɦ.
ɄɅɘɑȿȼɕȿ ɋɅɈȼȺ:  ɝɟɨɞɢɧɚɦɢɱɟɫɤɢɟ ɩɪɨɰɟɫɫɵ; ɬɟɯɧɨɝɟɧɧɵɟ ɱɪɟɡɜɵɱɚɣɧɵɟ ɫɢɬɭɚɰɢɢ; ɚɜɚɪɢɹ; ɤɚɬɚɫɬɪɨɮɚ; ɦɚɬɟɦɚɬɢɱɟ-
ɫɤɢɣ ɦɨɧɢɬɨɪɢɧɝ; ɞɢɧɚɦɢɱɟɫɤɢɟ ɩɪɨɰɟɫɫɵ; ɝɟɨɦɟɯɚɧɢɤɚ; ɛɟɡɨɩɚɫɧɨɫɬɶ ɫɥɨɠɧɵɯ ɫɢɫɬɟɦ; ɞɜɢɠɟɧɢɟ ɡɟɦɧɨɣ ɤɨɪɵ; ɧɟɞɪɨɩɨɥɶ-
ɡɨɜɚɧɢɟ; ɝɥɭɛɢɧɧɵɟ ɩɪɨɰɟɫɫɵ; ɥɢɬɨɫɮɟɪɚ.

V.K.Musayev, V.P.Spiridonov, I.V.Derevyashkin, A.V.Musayev, V.V.Starodubtsev

ON GEODYNAMIC PROCESSES AT EMERGENCY SITUATIONS

The paper ɫonsiders the problem of studying the nature of emergency accidents, which occur in different areas of the subsoil due to

the manifestations of modern geodynamic processes. Provides an analysis of views on the role and place of geodynamic factor, as
in the fundamental problems and solution of applied problems related to subsoil use.
KEY WORDS: geodynamic processes; technological emergency; accident; catastrophe; mathematical monitoring; dynamic proc-
esses; geomechanics, security of complex systems; the movement of the earth's crust;  the subsoil; the underlying processes; the
lithosphere.

ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɜ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ ɜ
ɝɨɞ ɜɨɡɧɢɤɚɟɬ ɛɨɥɟɟ ɨɞɧɨɣ ɬɵɫɹɱɢ ɱɪɟɡɜɵɱɚɣɧɵɯ ɫɢ-
ɬɭɚɰɢɣ. ɉɪɢ ɫɨɯɪɚɧɟɧɢɢ ɞɢɧɚɦɢɤɢ ɪɨɫɬɚ ɱɪɟɡɜɵɱɚɣ-
ɧɵɯ ɫɢɬɭɚɰɢɣ ɨɬɟɱɟɫɬɜɟɧɧɚɹ ɷɤɨɧɨɦɢɤɚ ɜ ɛɥɢɠɚɣɲɟɟ
ɜɪɟɦɹ ɧɟ ɛɭɞɟɬ ɫɩɪɚɜɥɹɬɶɫɹ ɫ ɥɢɤɜɢɞɚɰɢɟɣ ɢɯ ɩɨ-
ɫɥɟɞɫɬɜɢɣ. Ⱦɜɟ ɬɪɟɬɢ ɱɪɟɡɜɵɱɚɣɧɵɯ ɫɢɬɭɚɰɢɣ ɢɦɟɸɬ
ɬɟɯɧɨɝɟɧɧɵɣ ɯɚɪɚɤɬɟɪ. ɉɨɷɬɨɦɭ, ɪɚɫɤɪɵɬɢɟ ɩɪɢɪɨɞɵ
ɬɟɯɧɨɝɟɧɧɵɯ ɤɚɬɚɫɬɪɨɮ, ɫɨɡɞɚɧɢɟ ɬɟɨɪɢɢ ɢɯ ɮɨɪɦɢ-
ɪɨɜɚɧɢɹ ɢ ɪɚɡɪɚɛɨɬɤɚ ɦɟɪ ɩɨ ɫɧɢɠɟɧɢɸ ɬɹɠɟɫɬɢ ɢɯ
ɩɨɫɥɟɞɫɬɜɢɣ ɹɜɥɹɸɬɫɹ ɚɤɬɭɚɥɶɧɟɣɲɟɣ ɩɪɨɛɥɟɦɨɣ ɫɨ-
ɜɪɟɦɟɧɧɨɣ ɝɟɨɦɟɯɚɧɢɤɢ.

ɇɟɤɨɬɨɪɵɟ ɪɟɡɭɥɶɬɚɬɵ ɜ ɨɛɥɚɫɬɢ ɦɚɬɟɦɚɬɢɱɟ-
ɫɤɨɝɨ ɦɨɧɢɬɨɪɢɧɝɚ ɞɢɧɚɦɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ  ɩɪɢɜɟ-
ɞɟɧɵ ɜ ɫɥɟɞɭɸɳɢɯ ɪɚɛɨɬɚɯ [13, 15–19].

ɋɨ ɜɬɨɪɨɣ ɩɨɥɨɜɢɧɵ ɞɜɚɞɰɚɬɨɝɨ ɜɟɤɚ ɜ ɧɚɭɤɚɯ ɨ
Ɂɟɦɥɟ ɩɪɨɢɫɯɨɞɢɬ ɩɟɪɟɫɦɨɬɪ ɜɡɝɥɹɞɨɜ ɧɚ ɪɨɥɶ ɢ ɦɟ-
ɫɬɨ ɝɟɨɞɢɧɚɦɢɱɟɫɤɨɝɨ ɮɚɤɬɨɪɚ, ɤɚɤ ɜ ɮɭɧɞɚɦɟɧɬɚɥɶ-
ɧɵɯ ɩɪɨɛɥɟɦɚɯ, ɬɚɤ ɢ ɜ ɪɟɲɟɧɢɢ ɩɪɢɤɥɚɞɧɵɯ ɡɚɞɚɱ,
ɫɜɹɡɚɧɧɵɯ ɫ ɧɟɞɪɨɩɨɥɶɡɨɜɚɧɢɟɦ.

ɉɨɞ ɧɟɞɪɨɩɨɥɶɡɨɜɚɧɢɟɦ ɩɨɞɪɚɡɭɦɟɜɚɟɬɫɹ ɧɟ
ɬɨɥɶɤɨ ɞɨɛɵɱɚ, ɩɟɪɟɪɚɛɨɬɤɚ ɢ ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɚ ɩɨ-
ɥɟɡɧɵɯ ɢɫɤɨɩɚɟɦɵɯ, ɚ ɜɫɹ ɫɮɟɪɚ ɱɟɥɨɜɟɱɟɫɤɨɣ ɞɟɹ-
ɬɟɥɶɧɨɫɬɢ, ɜ ɤɨɬɨɪɨɣ ɦɚɫɫɢɜ ɝɨɪɧɵɯ ɩɨɪɨɞ ɢ ɟɝɨ ɡɟɦ-
ɧɚɹ ɩɨɜɟɪɯɧɨɫɬɶ ɜɵɫɬɭɩɚɸɬ ɜ ɤɚɱɟɫɬɜɟ ɧɟɨɬɴɟɦɥɟɦɨ-
ɝɨ ɜɚɠɧɟɣɲɟɝɨ ɢɧɠɟɧɟɪɧɨɝɟɨɥɨɝɢɱɟɫɤɨɝɨ ɤɨɦɩɨɧɟɧɬɚ.

ɇɚɱɚɥɨ ɷɬɨɝɨ ɩɪɨɰɟɫɫɚ ɬɪɚɧɫɮɨɪɦɚɰɢɢ ɫɨɜɪɟ-
ɦɟɧɧɨɣ ɩɨɞɜɢɠɧɨɫɬɢ ɡɟɦɧɨɣ ɤɨɪɵ ɦɨɠɧɨ ɨɬɧɟɫɬɢ ɤ
ɦɨɦɟɧɬɭ ɩɨɹɜɥɟɧɢɹ ɜ ɧɚɱɚɥɟ ɞɜɚɞɰɚɬɨɝɨ ɜɟɤɚ ɝɢɩɨɬɟ-
ɡɵ ɨ ɞɪɟɣɮɟ ɤɨɧɬɢɧɟɧɬɨɜ. Ɉɧɚ ɜɨ ɜɬɨɪɨɣ ɩɨɥɨɜɢɧɟ
ɞɜɚɞɰɚɬɨɝɨ ɜɟɤɚ ɨɛɪɟɥɚ ɫɬɚɬɭɫ ɬɟɨɪɢɢ ɬɟɤɬɨɧɢɤɢ ɥɢ-
ɬɨɫɮɟɪɧɵɯ ɩɥɢɬ. ɗɬɚ ɬɟɨɪɢɹ ɩɨ ɫɜɨɟɣ ɫɭɬɢ ɜɩɟɪɜɵɟ
ɫɞɜɢɧɭɥɚ ɥɢɬɨɫɮɟɪɧɵɟ ɩɥɢɬɵ ɢ ɦɚɬɟɪɢɤɢ ɜ ɝɨɪɢɡɨɧ-
ɬɚɥɶɧɨɣ ɩɥɨɫɤɨɫɬɢ. ɉɨɹɜɥɟɧɢɟ ɫɩɭɬɧɢɤɨɜɵɯ ɬɟɯɧɨɥɨ-
ɝɢɣ ɩɨɡɜɨɥɢɥɨ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨ ɨɩɪɟɞɟɥɢɬɶ ɱɢɫɥɟɧ-
ɧɵɟ ɡɧɚɱɟɧɢɹ ɷɬɢɯ ɩɟɪɟɦɟɳɟɧɢɣ.

ɋ ɩɨɫɬɚɧɨɜɤɨɣ ɨɛɲɢɪɧɵɯ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ
ɢɫɫɥɟɞɨɜɚɧɢɣ ɫɨɜɪɟɦɟɧɧɵɯ ɞɜɢɠɟɧɢɣ ɡɟɦɧɨɣ ɤɨɪɵ
ɧɚ ɝɟɨɞɢɧɚɦɢɱɟɫɤɢɯ ɩɨɥɢɝɨɧɚɯ ɪɚɡɥɢɱɧɨɝɨ ɧɚɡɧɚɱɟ-
ɧɢɹ ɛɵɥɢ ɜɵɹɜɥɟɧɵ ɢɧɬɟɧɫɢɜɧɵɟ ɥɨɤɚɥɶɧɵɟ ɚɧɨɦɚ-
ɥɢɢ ɜɟɪɬɢɤɚɥɶɧɵɯ ɢ ɝɨɪɢɡɨɧɬɚɥɶɧɵɯ ɞɜɢɠɟɧɢɣ, ɩɪɢ-

ɭɪɨɱɟɧɧɵɟ ɤ ɡɨɧɚɦ ɪɚɡɥɨɦɨɜ ɪɚɡɥɢɱɧɨɝɨ ɬɢɩɚ ɢ ɩɨ-
ɪɹɞɤɚ. ɗɬɢ ɚɧɨɦɚɥɶɧɵɟ ɞɜɢɠɟɧɢɹ ɢɦɟɸɬ ɜɵɫɨɤɢɟ ɚɦ-
ɩɥɢɬɭɞɵ ɢ ɤɨɪɨɬɤɢɟ ɩɟɪɢɨɞɵ. Ɉɧɢ ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɨ
ɥɨɤɚɥɢɡɨɜɚɧɵ ɢ ɨɛɥɚɞɚɸɬ ɩɭɥɶɫɚɰɢɨɧɧɨɣ ɢ ɡɧɚɤɨɩɟ-
ɪɟɦɟɧɧɨɣ ɧɚɩɪɚɜɥɟɧɧɨɫɬɶɸ.

ȼɧɟɞɪɟɧɢɟ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɵɯ GPS - ɬɟɯɧɨɥɨ-
ɝɢɣ ɜ ɩɟɪɢɨɞɢɱɟɫɤɨɦ (ɞɢɫɤɪɟɬɧɨɦ) ɢ ɧɟɩɪɟɪɵɜɧɨɦ
ɜɚɪɢɚɧɬɚɯ ɦɨɧɢɬɨɪɢɧɝɚ ɡɚ ɫɦɟɳɟɧɢɹɦɢ ɢ ɞɟɮɨɪɦɚ-
ɰɢɹɦɢ ɩɨɡɜɨɥɹɟɬ ɜɵɹɜɢɬɶ ɧɨɜɵɣ ɤɥɚɫɫ ɝɟɨɞɢɧɚɦɢɱɟ-
ɫɤɢɯ ɞɜɢɠɟɧɢɣ ɜ ɪɚɡɥɨɦɧɵɯ ɡɨɧɚɯ ɢ ɩɨɞɬɜɟɪɞɢɬɶ
ɞɜɢɠɟɧɢɹ ɫ ɩɟɪɢɨɞɚɦɢ ɞɨ ɝɨɞɚ ɢ ɛɨɥɟɟ. ɗɬɢ ɞɜɢɠɟ-
ɧɢɹ ɢɦɟɸɬ ɩɭɥɶɫɚɰɢɨɧɧɵɣ ɯɚɪɚɤɬɟɪ ɢ ɡɧɚɤɨɩɟɪɟɦɟɧ-
ɧɭɸ ɧɚɩɪɚɜɥɟɧɧɨɫɬɶ.

Ɋɚɫɫɦɚɬɪɢɜɚɹ ɜɫɸ ɝɚɦɦɭ ɧɚɛɥɸɞɚɟɦɵɯ ɞɜɢɠɟ-
ɧɢɣ, ɦɨɠɧɨ ɡɚɤɥɸɱɢɬɶ, ɱɬɨ ɨɫɧɨɜɧɵɦ ɫɜɨɣɫɬɜɨɦ ɝɟɨ-
ɥɨɝɢɱɟɫɤɨɣ ɫɪɟɞɵ, ɨɫɨɛɟɧɧɨ ɜ ɪɚɡɥɨɦɧɵɯ ɡɨɧɚɯ, ɹɜ-
ɥɹɟɬɫɹ ɧɚɯɨɠɞɟɧɢɟ ɟɟ ɜ ɧɟɩɪɟɪɵɜɧɨɦ ɞɜɢɠɟɧɢɢ.
Ⱦɜɢɠɟɧɢɟ ɹɜɥɹɟɬɫɹ ɮɨɪɦɨɣ ɫɭɳɟɫɬɜɨɜɚɧɢɹ ɝɟɨɥɨɝɢ-
ɱɟɫɤɨɣ ɫɪɟɞɵ.

Ɋɨɥɶ ɢ ɦɟɫɬɨ ɫɨɜɪɟɦɟɧɧɨɣ ɝɟɨɞɢɧɚɦɢɤɢ ɬɪɭɞɧɨ
ɩɟɪɟɨɰɟɧɢɬɶ ɜ ɮɭɧɞɚɦɟɧɬɚɥɶɧɨɣ ɫɮɟɪɟ ɧɚɭɤ ɨ Ɂɟɦ-
ɥɟ. ȿɟ ɪɨɥɶ ɜɚɠɧɚ ɩɪɢ ɪɟɲɟɧɢɢ ɩɪɚɤɬɢɱɟɫɤɢɯ ɡɚɞɚɱ ɜ
ɝɨɪɧɨɞɨɛɵɜɚɸɳɟɣ ɨɬɪɚɫɥɢ ɩɪɢ ɞɨɛɵɱɟ, ɩɟɪɟɪɚɛɨɬɤɟ
ɢ ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɟ ɩɨɥɟɡɧɵɯ ɢɫɤɨɩɚɟɦɵɯ, ɜ ɦɧɨɝɨ-
ɱɢɫɥɟɧɧɵɯ ɫɮɟɪɚɯ ɨɫɜɨɟɧɢɹ ɩɨɞɡɟɦɧɨɝɨ ɩɪɨɫɬɪɚɧɫɬ-
ɜɚ, ɧɟ ɫɜɹɡɚɧɧɵɯ ɫ ɝɨɪɧɵɦ ɞɟɥɨɦ, ɚ ɬɚɤɠɟ ɜɨ ɜɫɟɯ ɨɛ-
ɥɚɫɬɹɯ ɫɬɪɨɢɬɟɥɶɫɬɜɚ, ɝɞɟ ɦɚɫɫɢɜ ɝɨɪɧɵɯ ɩɨɪɨɞ ɜɵ-
ɫɬɭɩɚɟɬ ɜ ɤɚɱɟɫɬɜɟ ɨɫɧɨɜɚɧɢɹ ɞɥɹ ɫɬɪɨɢɬɟɥɶɧɨɝɨ
ɨɛɴɟɤɬɚ ɪɚɡɥɢɱɧɨɝɨ ɧɚɡɧɚɱɟɧɢɹ.

Ɋɚɡɥɢɱɧɵɟ ɭɱɟɧɵɟ ɝɟɨɞɢɧɚɦɢɤɟ ɨɬɜɨɞɹɬ ɲɢɪɨ-
ɤɢɣ ɢ ɪɚɡɧɨɨɛɪɚɡɧɵɣ ɤɪɭɝ ɜɨɩɪɨɫɨɜ. Ɉɛɳɚɹ ɝɟɨɞɢɧɚ-
ɦɢɤɚ ɢɡɭɱɚɟɬ ɝɥɭɛɢɧɧɵɟ ɩɪɨɰɟɫɫɵ, ɨɩɪɟɞɟɥɹɸɳɢɟ
ɞɜɢɠɭɳɢɣ ɦɟɯɚɧɢɡɦ ɩɪɟɨɛɪɚɡɨɜɚɧɢɣ ɜ ɥɢɬɨɫɮɟɪɟ.
ɑɚɫɬɧɚɹ ɝɟɨɞɢɧɚɦɢɤɚ ɢɡɭɱɚɟɬ ɪɚɡɜɢɬɢɟ ɩɨɜɟɪɯɧɨɫɬ-
ɧɵɯ ɨɛɨɥɨɱɟɤ.

ɋɨɝɥɚɫɧɨ ɩɪɢɧɹɬɨɣ ɜ ɝɟɨɥɨɝɢɱɟɫɤɢɯ ɞɢɫɰɢɩɥɢ-
ɧɚɯ ɬɟɪɦɢɧɨɥɨɝɢɢ, ɜ ɪɚɛɨɬɟ ɪɟɱɶ ɢɞɟɬ ɨ ɫɨɜɪɟɦɟɧɧɵɯ
ɞɜɢɠɟɧɢɹɯ ɡɟɦɧɨɣ ɤɨɪɵ.

ɗɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨɟ ɢɡɭɱɟɧɢɟ ɝɟɨɞɢɧɚɦɢɱɟɫɤɢɯ
ɞɜɢɠɟɧɢɣ ɦɚɫɫɢɜɚ ɝɨɪɧɵɯ ɩɨɪɨɞ ɢ ɡɟɦɧɨɣ ɩɨɜɟɪɯɧɨ-
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ɫɬɢ, ɢɝɪɚɸɳɢɯ ɨɫɧɨɜɧɭɸ ɪɨɥɶ ɜ ɮɨɪɦɢɪɨɜɚɧɢɢ ɧɚ-
ɩɪɹɠɟɧɧɨɞɟɮɨɪɦɢɪɨɜɚɧɧɨɝɨ ɫɨɫɬɨɹɧɢɹ, ɞɨ ɧɟɞɚɜɧɟ-
ɝɨ ɜɪɟɦɟɧɢ ɩɪɟɞɫɬɚɜɥɹɥɨ ɫɨɛɨɣ ɫɥɨɠɧɟɣɲɭɸ ɧɚɭɱ-
ɧɭɸ ɩɪɨɛɥɟɦɭ. ɉɪɚɤɬɢɱɟɫɤɚɹ ɜɨɡɦɨɠɧɨɫɬɶ ɩɨɫɬɚɧɨɜɤɢ
ɷɤɫɩɟɪɢɦɟɧɬɨɜ ɜ ɷɬɨɣ ɨɛɥɚɫɬɢ ɨɬɤɪɵɥɚɫɶ ɫ ɜɧɟɞɪɟɧɢ-
ɟɦ ɜ ɩɪɚɤɬɢɤɭ ɩɪɨɜɟɞɟɧɢɹ ɧɚɭɱɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ
ɬɟɯɧɨɥɨɝɢɣ ɫɩɭɬɧɢɤɨɜɨɣ ɝɟɨɞɟɡɢɢ.

ɇɚ ɜɨɡɧɢɤɧɨɜɟɧɢɟ, ɪɚɡɜɢɬɢɟ ɢ ɩɪɨɹɜɥɟɧɢɟ ɬɟɯ-
ɧɨɝɟɧɧɵɯ ɚɜɚɪɢɣ ɢ ɤɚɬɚɫɬɪɨɮ ɨɤɚɡɵɜɚɸɬ ɜɥɢɹɧɢɟ ɨɛɚ
ɜɢɞɚ ɝɟɨɞɢɧɚɦɢɱɟɫɤɢɯ ɞɜɢɠɟɧɢɣ.

Ɇɟɫɬɚ ɩɪɨɹɜɥɟɧɢɹ ɝɟɨɞɢɧɚɦɢɱɟɫɤɢɯ ɞɜɢɠɟɧɢɣ ɜ
ɛɨɥɶɲɟɣ ɦɟɪɟ ɬɹɝɨɬɟɸɬ ɤ ɚɤɬɢɜɧɵɦ ɬɟɤɬɨɧɢɱɟɫɤɢɦ
ɫɬɪɭɤɬɭɪɚɦ ɢ ɩɪɢɥɟɝɚɸɳɢɦ ɤ ɧɢɦ ɨɛɴɟɦɚɦ ɩɨɪɨɞ ɢ
ɭɱɚɫɬɤɚɦ ɡɟɦɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ. ȼ ɷɬɢɯ ɡɨɧɚɯ ɭɫɬɚɧɨɜ-
ɥɟɧɵ ɛɨɥɶɲɢɟ ɚɦɩɥɢɬɭɞɵ ɫɦɟɳɟɧɢɣ. ɋ ɭɞɚɥɟɧɢɟɦ ɨɬ
ɬɟɤɬɨɧɢɱɟɫɤɢɯ ɫɬɪɭɤɬɭɪ ɧɚɛɥɸɞɚɟɬɫɹ ɫɧɢɠɟɧɢɟ ɭɪɨɜ-
ɧɹ ɫɦɟɳɟɧɢɣ. Ʉ ɫɨɠɚɥɟɧɢɸ, ɤɚɤɢɯ ɥɢɛɨ ɤɨɥɢɱɟɫɬɜɟɧ-
ɧɵɯ ɡɚɤɨɧɨɦɟɪɧɨɫɬɟɣ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɫɦɟɳɟɧɢɣ ɩɨɤɚ
ɧɟ ɭɫɬɚɧɨɜɥɟɧɨ.

Ɇɟɯɚɧɢɡɦ ɜɨɡɞɟɣɫɬɜɢɹ ɝɟɨɞɢɧɚɦɢɱɟɫɤɢɯ ɫɦɟ-
ɳɟɧɢɣ ɧɚ ɨɛɴɟɤɬɵ ɧɟɞɪɨɩɨɥɶɡɨɜɚɧɢɹ ɪɚɡɧɵɣ. Ɉɛɴɟɤ-
ɬɵ, ɩɨɩɚɞɚɸɳɢɟ ɧɚ ɚɤɬɢɜɧɵɟ ɬɟɤɬɨɧɢɱɟɫɤɢɟ ɫɬɪɭɤɬɭ-
ɪɵ, ɧɚɪɭɲɚɸɬɫɹ ɩɨ ɞɨɫɬɢɠɟɧɢɸ ɜ ɢɯ ɤɨɧɫɬɪɭɤɰɢɢ
ɩɪɟɞɟɥɶɧɵɯ ɞɟɮɨɪɦɚɰɢɣ ɢɥɢ ɧɚɩɪɹɠɟɧɢɣ. Ɉɞɧɚɤɨ
ɬɟɤɬɨɧɢɱɟɫɤɢɟ ɫɬɪɭɤɬɭɪɵ ɫ ɜɵɪɚɠɟɧɧɵɦ ɯɚɪɚɤɬɟɪɨɦ
ɞɜɢɠɟɧɢɣ ɜɫɬɪɟɱɚɸɬɫɹ ɞɨɜɨɥɶɧɨ ɪɟɞɤɨ.

ɐɢɤɥɢɱɧɵɟ ɞɜɢɠɟɧɢɹ ɩɪɨɹɜɥɹɟɬɫɹ ɤɚɤ ɜ ɧɟɩɨ-
ɫɪɟɞɫɬɜɟɧɧɨɦ ɜɥɢɹɧɢɢ ɰɢɤɥɢɱɧɵɯ ɞɟɮɨɪɦɚɰɢɣ ɧɚ
ɫɚɦ ɨɛɴɟɤɬ, ɬɚɤ ɢ ɱɟɪɟɡ ɢɡɦɟɧɟɧɢɟ ɫɜɨɣɫɬɜ ɦɚɫɫɢɜɚ
ɝɨɪɧɵɯ ɩɨɪɨɞ ɜ ɪɚɡɥɨɦɧɵɯ ɡɨɧɚɯ ɩɨɞ ɜɥɢɹɧɢɟɦ ɩɟɪɟ-
ɦɟɧɧɵɯ ɰɢɤɥɢɱɟɫɤɢɯ ɧɚɝɪɭɠɟɧɢɣ.

Ɇɟɯɚɧɢɡɦ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɝɨ ɜɨɡɞɟɣɫɬɜɢɹ ɰɢɤ-
ɥɢɱɧɵɯ ɞɟɮɨɪɦɚɰɢɣ ɧɚ ɢɧɠɟɧɟɪɧɵɟ ɨɛɴɟɤɬɵ ɞɨɫɬɚ-
ɬɨɱɧɨ ɩɪɨɫɬ ɢ ɧɟ ɧɭɠɞɚɟɬɫɹ ɜ ɨɫɨɛɵɯ ɩɨɹɫɧɟɧɢɹɯ. ȿɫ-
ɥɢ ɚɦɩɥɢɬɭɞɚ ɡɧɚɤɨɩɟɪɟɦɟɧɧɵɯ ɞɟɮɨɪɦɚɰɢɣ ɩɪɟɜɵ-
ɫɢɬ ɞɨɩɭɫɬɢɦɵɟ ɞɟɮɨɪɦɚɰɢɢ ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ ɷɥɟ-
ɦɟɧɬɨɜ ɨɛɴɟɤɬɨɜ, ɬɨ ɜ ɧɟɦ ɩɪɨɹɜɹɬɫɹ ɧɚɪɭɲɟɧɢɹ ɫ
ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦɢ ɚɜɚɪɢɣɧɵɦɢ ɩɨɫɥɟɞɫɬɜɢɹɦɢ.

ȿɫɥɢ ɭɪɨɜɟɧɶ ɞɟɮɨɪɦɚɰɢɣ ɜ ɢɧɠɟɧɟɪɧɵɯ ɨɛɴ-
ɟɤɬɚɯ ɧɢɠɟ ɞɨɩɭɫɬɢɦɵɯ ɡɧɚɱɟɧɢɣ, ɬɨ ɚɜɚɪɢɣɧɵɟ ɩɨ-
ɫɥɟɞɫɬɜɢɹ ɨɬ ɜɨɡɞɟɣɫɬɜɢɹ ɡɚɜɢɫɹɬ ɨɬ ɩɪɨɹɜɥɟɧɢɹ ɭɫ-
ɬɚɥɨɫɬɧɵɯ ɷɮɮɟɤɬɨɜ. ɉɨ ɜɵɹɜɥɟɧɧɵɦ ɜ ɧɚɫɬɨɹɳɟɟ
ɜɪɟɦɹ ɱɚɫɬɨɬɚɦ ɤɨɪɨɬɤɨɩɟɪɢɨɞɧɵɯ ɝɟɨɞɢɧɚɦɢɱɟɫɤɢɯ
ɤɨɥɟɛɚɧɢɣ ɧɚɢɛɨɥɶɲɭɸ ɨɩɚɫɧɨɫɬɶ ɜ ɷɬɨɦ ɩɥɚɧɟ
ɩɪɟɞɫɬɚɜɥɹɸɬ ɤɨɥɟɛɚɧɢɹ ɫ ɩɟɪɢɨɞɚɦɢ ɨɤɨɥɨ ɨɞɧɨɣ
ɦɢɧɭɬɵ ɢ ɨɤɨɥɨ ɨɞɧɨɝɨ ɱɚɫɚ.

ȼɪɟɦɹ ɪɚɡɪɭɲɟɧɢɹ ɨɬ ɰɢɤɥɢɱɧɵɯ ɧɚɝɪɭɠɟɧɢɣ
ɡɚɜɢɫɢɬ ɨɬ ɜɟɥɢɱɢɧɵ ɚɦɩɥɢɬɭɞɵ ɩɟɪɟɦɟɧɧɵɯ ɞɟɮɨɪ-
ɦɚɰɢɣ ɨɬɧɨɫɢɬɟɥɶɧɨ ɞɨɩɭɫɬɢɦɵɯ ɡɧɚɱɟɧɢɣ ɞɟɮɨɪɦɚ-
ɰɢɣ. ɐɢɤɥɢɱɟɫɤɨɟ ɧɚɝɪɭɠɟɧɢɟ ɦɟɬɚɥɥɢɱɟɫɤɢɯ ɤɨɧɫɬ-
ɪɭɤɰɢɣ ɬɪɭɛɨɩɪɨɜɨɞɨɜ ɪɚɡɥɢɱɧɨɝɨ ɧɚɡɧɚɱɟɧɢɹ ɫɩɨ-
ɫɨɛɫɬɜɭɟɬ ɩɪɨɰɟɫɫɭ ɤɨɪɪɨɡɢɢ ɜ ɞɟɫɹɬɤɢ ɢ ɫɨɬɧɢ ɪɚɡ.

ɂɡɦɟɧɟɧɢɟ ɫɜɨɣɫɬɜ ɦɚɫɫɢɜɚ ɝɨɪɧɵɯ ɩɨɪɨɞ ɜ ɡɨ-
ɧɚɯ ɪɚɡɥɨɦɚ ɩɨɞ ɜɥɢɹɧɢɟɦ ɩɟɪɟɦɟɧɧɵɯ ɰɢɤɥɢɱɧɵɯ
ɧɚɝɪɭɠɟɧɢɣ ɹɜɥɹɟɬɫɹ ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɵɦ ɹɜɥɟɧɢɟɦ.
Ɉɞɧɚɤɨ ɜɧɟɲɧɟ ɟɝɨ ɩɪɢɡɧɚɤɢ ɧɟ ɤɨɧɬɪɚɫɬɧɵ, ɢ ɜɵɹɜ-
ɥɟɧɢɟ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɝɨ ɢɯ ɜɥɢɹɧɢɹ ɧɚ ɢɧɠɟɧɟɪɧɵɟ
ɨɛɴɟɤɬɵ ɩɪɨɛɥɟɦɚɬɢɱɧɨ.

ɂɡɡɚ ɡɧɚɤɨɩɟɪɟɦɟɧɧɵɯ ɰɢɤɥɢɱɟɫɤɢɯ ɧɚɝɪɭɠɟɧɢɣ
ɧɟɤɨɬɨɪɵɟ ɜɢɞɵ ɝɪɭɧɬɨɜ, ɢɦɟɸɳɢɟ ɜ ɫɬɚɬɢɱɟɫɤɨɦ ɫɨ-
ɫɬɨɹɧɢɢ ɞɨɫɬɚɬɨɱɧɭɸ ɧɟɫɭɳɭɸ ɫɩɨɫɨɛɧɨɫɬɶ, ɪɚɡɠɢ-
ɠɚɸɬɫɹ, ɪɟɡɤɨ ɫɧɢɠɚɹ ɫɜɨɢ ɩɪɨɱɧɨɫɬɧɵɟ ɯɚɪɚɤɬɟɪɢ-

ɫɬɢɤɢ. ɗɬɨ ɜɟɞɟɬ ɤ ɩɟɪɟɤɨɫɭ ɢ ɨɩɪɨɤɢɞɵɜɚɧɢɸ ɢɧɠɟ-
ɧɟɪɧɵɯ ɨɛɴɟɤɬɨɜ. ɗɬɨ ɹɜɥɟɧɢɟ ɩɪɨɢɫɯɨɞɢɬ ɥɢɲɶ ɜ ɤɨ-
ɪɨɬɤɢɣ ɩɟɪɢɨɞ ɞɟɣɫɬɜɢɹ ɡɟɦɥɟɬɪɹɫɟɧɢɹ. ȼɩɨɫɥɟɞɫɬ-
ɜɢɢ ɝɪɭɧɬɵ ɜɨɫɫɬɚɧɚɜɥɢɜɚɸɬ ɫɜɨɢ ɨɛɵɱɧɵɟ ɫɜɨɣɫɬɜɚ.

Ɂɧɚɤɨɩɟɪɟɦɟɧɧɵɟ ɰɢɤɥɢɱɧɵɟ ɧɚɝɪɭɠɟɧɢɹ ɩɪɢ-
ɜɨɞɹɬ ɤ ɢɡɦɟɧɟɧɢɸ ɩɪɨɱɧɨɫɬɧɵɯ ɢ ɞɟɮɨɪɦɚɰɢɨɧɧɵɯ
ɫɜɨɣɫɬɜ. ȼ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ ɨɫɨɛɟɧɧɨ-
ɫɬɟɣ ɢɧɠɟɧɟɪɧɵɯ ɨɛɴɟɤɬɨɜ, ɜɡɚɢɦɨɞɟɣɫɬɜɭɸɳɢɯ ɫ
ɪɚɡɥɨɦɧɵɦɢ ɭɱɚɫɬɤɚɦɢ ɦɚɫɫɢɜɚ ɝɨɪɧɵɯ ɩɨɪɨɞ, ɫɤɥɚ-
ɞɵɜɚɸɬɫɹ ɪɚɡɥɢɱɧɵɟ ɦɟɯɚɧɢɡɦɵ ɢ ɫɰɟɧɚɪɢɢ ɪɚɡɜɢ-
ɬɢɹ ɚɜɚɪɢɣ ɢ ɤɚɬɚɫɬɪɨɮ. ɑɪɟɡɜɵɱɚɣɧɵɟ ɫɢɬɭɚɰɢɢ
ɪɚɡɥɢɱɧɨɝɨ ɯɚɪɚɤɬɟɪɚ ɪɚɫɫɦɨɬɪɟɧɵ ɜ ɪɚɛɨɬɚɯ [5–8,
10]. ȼ ɩɪɚɤɬɢɤɟ ɢɫɫɥɟɞɨɜɚɧɢɣ ɡɚɫɥɭɠɢɜɚɸɬ ɜɧɢɦɚɧɢɟ
ɫɥɟɞɭɸɳɢɟ ɫɥɭɱɚɢ ɪɚɡɜɢɬɢɹ ɬɟɯɧɨɝɟɧɧɵɯ ɤɚɬɚɫɬɪɨɮ,
ɤɨɬɨɪɵɟ ɞɟɦɨɧɫɬɪɢɪɭɸɬ ɪɚɫɫɦɚɬɪɢɜɚɟɦɭɸ ɜɡɚɢɦɨ-
ɫɜɹɡɶ ɦɟɠɞɭ ɫɨɜɪɟɦɟɧɧɨɣ ɝɟɨɞɢɧɚɦɢɤɨɣ ɢ ɬɟɯɧɨɝɟɧ-
ɧɵɦɢ ɤɚɬɚɫɬɪɨɮɚɦɢ.

Ɇɨɠɧɨ ɨɬɦɟɬɢɬɶ ɚɜɚɪɢɣɧɵɟ ɫɢɬɭɚɰɢɢ ɧɚ ɩɨɞ-
ɡɟɦɧɨɦ ɤɚɧɚɥɢɡɚɰɢɨɧɧɨɦ ɤɨɥɥɟɤɬɨɪɟ ɝɨɪɨɞɚ ɋɭɪɝɭɬ.
ɗɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨ ɭɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ ɜ ɪɚɡɥɨɦɧɵɯ ɡɨ-
ɧɚɯ ɢ ɧɚ ɩɪɢɦɵɤɚɸɳɢɯ ɤ ɧɢɦ ɬɟɪɪɢɬɨɪɢɹɯ ɞɟɣɫɬɜɭɸɬ
ɝɟɨɞɢɧɚɦɢɱɟɫɤɢɟ ɰɢɤɥɢɱɧɵɟ ɫɦɟɳɟɧɢɹ ɫ ɲɢɪɨɤɢɦ
ɫɩɟɤɬɪɨɦ ɱɚɫɬɨɬ ɢ ɚɦɩɥɢɬɭɞ.

ɇɚɢɛɨɥɟɟ ɫɭɳɟɫɬɜɟɧɧɵɦɢ ɫɪɟɞɢ ɧɢɯ ɹɜɥɹɸɬɫɹ
ɫɦɟɳɟɧɢɹ ɫ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶɸ ɰɢɤɥɨɜ ɨɤɨɥɨ ɨɞɧɨɣ
ɦɢɧɭɬɵ ɢ ɨɤɨɥɨ ɨɞɧɨɝɨ ɱɚɫɚ. ɂɦɟɸɬɫɹ ɢ ɞɪɭɝɢɟ ɧɟɫɭ-
ɳɟɫɬɜɟɧɧɵɟ ɰɢɤɥɵ. ȼɟɥɢɱɢɧɚ ɧɚɩɪɹɠɟɧɢɣ ɢ ɞɟɮɨɪ-
ɦɚɰɢɣ, ɜɵɡɜɚɧɧɵɯ ɷɬɢɦɢ ɫɦɟɳɟɧɢɹɦɢ, ɩɪɟɜɵɲɚɟɬ
ɞɨɩɭɫɬɢɦɵɟ ɡɧɚɱɟɧɢɹ ɞɥɹ  ɦɨɧɨɥɢɬɧɨɣ ɠɟɥɟɡɨɛɟɬɨɧ-
ɧɨɣ ɜɧɭɬɪɟɧɧɟɣ ɨɛɞɟɥɤɢ ɤɨɥɥɟɤɬɨɪɚ, ɡɚɤɪɟɩɥɟɧɧɨɝɨ
ɠɟɥɟɡɨɛɟɬɨɧɧɵɦɢ ɬɸɛɢɧɝɚɦɢ.

Ɇɟɯɚɧɢɡɦ ɪɚɡɪɭɲɟɧɢɹ ɤɨɥɥɟɤɬɨɪɚ ɩɪɨɢɫɯɨɞɢɥ
ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ. ɉɟɫɱɚɧɨɝɥɢɧɢɫɬɵɟ ɩɨɪɨɞɵ
ɪɚɡɥɨɦɧɵɯ ɡɨɧ ɩɨɞ ɜɥɢɹɧɢɟɦ ɡɧɚɤɨɩɟɪɟɦɟɧɧɵɯ ɫɦɟ-
ɳɟɧɢɣ ɢ ɞɟɮɨɪɦɚɰɢɣ ɧɚɯɨɞɹɬɫɹ ɩɨ ɨɬɧɨɲɟɧɢɸ ɤ ɨɤ-
ɪɭɠɚɸɳɢɦ ɩɨɪɨɞɚɦ ɚɧɨɦɚɥɶɧɨ ɩɨɧɢɠɟɧɧɵɟ ɧɟɫɭɳɢɟ
ɫɜɨɣɫɬɜɚ.

ɋɛɨɪɧɚɹ ɠɟɥɟɡɨɛɟɬɨɧɧɚɹ ɬɸɛɢɧɝɨɜɚɹ ɤɪɟɩɶ ɤɚ-
ɧɚɥɢɡɚɰɢɨɧɧɨɝɨ ɤɨɥɥɟɤɬɨɪɚ ɫ ɜɧɭɬɪɟɧɧɟɣ ɦɨɧɨɥɢɬɧɨɣ
ɠɟɥɟɡɨɛɟɬɨɧɧɨɣ ɨɛɞɟɥɤɨɣ ɩɪɨɫɟɞɚɟɬ ɢ ɩɪɨɝɢɛɚɟɬɫɹ,
ɱɬɨ ɧɟ ɩɪɟɞɭɫɦɨɬɪɟɧɨ ɟɟ ɤɨɧɫɬɪɭɤɰɢɟɣ.

ɇɟ ɩɪɟɞɭɫɦɨɬɪɟɧɧɭɸ ɧɚɝɪɭɡɤɭ ɤɪɟɩɢ ɜɵɡɵɜɚɸɬ
ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɢ ɫɚɦɢ ɤɨɪɨɬɤɨɩɟɪɢɨɞɧɵɟ ɝɟɨɞɢɧɚ-
ɦɢɱɟɫɤɢɟ ɞɜɢɠɟɧɢɹ. ɉɨɞ ɞɟɣɫɬɜɢɟɦ ɷɬɢɯ ɮɚɤɬɨɪɨɜ
ɦɨɧɨɥɢɬɧɚɹ ɠɟɥɟɡɨɛɟɬɨɧɧɚɹ ɨɛɞɟɥɤɚ ɤɨɥɥɟɤɬɨɪɚ
ɪɚɡɪɭɲɚɟɬɫɹ ɫ ɨɛɪɚɡɨɜɚɧɢɟɦ ɤɨɥɶɰɟɜɵɯ ɬɪɟɳɢɧ ɪɚɡ-
ɪɵɜɚ. Ⱦɚɥɟɟ ɤ ɩɪɨɰɟɫɫɭ ɪɚɡɪɭɲɟɧɢɹ ɩɨɞɤɥɸɱɚɸɬɫɹ
ɝɪɭɧɬɨɜɵɟ ɜɨɞɵ, ɭɪɨɜɟɧɶ ɤɨɬɨɪɵɯ ɧɚɯɨɞɢɬɫɹ ɜɵɲɟ
ɡɚɥɨɠɟɧɢɹ ɤɚɧɚɥɢɡɚɰɢɨɧɧɨɝɨ ɤɨɥɥɟɤɬɨɪɚ.

ɍɫɬɪɟɦɥɹɹɫɶ ɜ ɨɛɪɚɡɨɜɚɜɲɢɟɫɹ ɬɪɟɳɢɧɵ ɜɧɭɬɪɶ
ɤɨɥɥɟɤɬɨɪɚ, ɝɪɭɧɬɨɜɵɟ ɜɨɞɵ ɜɵɧɨɫɹɬ ɫ ɫɨɛɨɣ ɩɟɫɱɚ-
ɧɨɝɥɢɧɢɫɬɵɟ ɩɨɪɨɞɵ ɧɚ ɡɟɦɧɭɸ ɩɨɜɟɪɯɧɨɫɬɶ ɫ ɨɤɨɧ-
ɱɚɬɟɥɶɧɵɦ ɪɚɡɪɭɲɟɧɢɟɦ ɤɨɥɥɟɤɬɨɪɚ.

ȼ ɨɫɧɨɜɟ ɩɪɢɜɟɞɟɧɧɨɝɨ ɩɪɢɦɟɪɚ ɬɟɯɧɨɝɟɧɧɨɣ
ɤɚɬɚɫɬɪɨɮɵ ɥɟɠɢɬ ɤɨɦɩɥɟɤɫɧɨɟ ɩɪɨɹɜɥɟɧɢɟ ɤɨɪɨɬɤɨ-
ɩɟɪɢɨɞɧɨɣ ɝɟɨɞɢɧɚɦɢɤɢ. Ɋɟɚɥɢɡɚɰɢɹ ɩɪɨɢɫɯɨɞɢɬ ɱɟ-
ɪɟɡ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɟ ɜɨɡɞɟɣɫɬɜɢɟ ɫɦɟɳɟɧɢɣ ɢ ɞɟ-
ɮɨɪɦɚɰɢɣ ɧɚ ɫɬɪɨɢɬɟɥɶɧɵɣ ɨɛɴɟɤɬ ɢ ɱɟɪɟɡ ɢɡɦɟɧɟ-
ɧɢɟ ɫɜɨɣɫɬɜ ɪɚɡɥɨɦɧɨɣ ɡɨɧɵ.

ɇɟɤɨɬɨɪɵɟ ɢɫɫɥɟɞɨɜɚɧɢɹ ɜ ɨɛɥɚɫɬɢ ɛɟɡɨɩɚɫɧɨ-
ɫɬɢ ɫɥɨɠɧɵɯ ɫɢɫɬɟɦ ɩɪɢɜɟɞɟɧɵ ɜ ɫɥɟɞɭɸɳɢɯ ɪɚɛɨɬɚɯ
[1–6, 9, 11–12, 14].
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Ⱥɤɬɢɜɢɡɚɰɢɹ ɩɪɨɰɟɫɫɨɜ ɨɛɪɚɡɨɜɚɧɢɹ ɤɚɪɫɬɨɜ,

ɹɜɥɹɟɬɫɹ ɨɞɧɨɣ ɢɡ ɮɨɪɦ ɩɪɨɜɨɰɢɪɨɜɚɧɢɹ ɬɟɯɧɨɝɟɧ-

ɧɵɯ ɤɚɬɚɫɬɪɨɮ. ɋ ɬɚɤɢɦɢ ɹɜɥɟɧɢɹɦɢ ɫɬɚɥɤɢɜɚɸɬɫɹ
ɩɪɢ ɢɫɫɥɟɞɨɜɚɧɢɢ ɩɪɢɱɢɧ ɚɤɬɢɜɢɡɚɰɢɢ ɤɚɪɫɬɨɜɵɯ
ɩɪɨɰɟɫɫɨɜ ɧɚ ɫɬɪɨɢɬɟɥɶɧɵɯ ɨɛɴɟɤɬɚɯ. ɉɪɢɱɢɧɨɣ ɚɤ-
ɬɢɜɢɡɚɰɢɢ ɩɪɨɰɟɫɫɨɜ ɨɛɪɚɡɨɜɚɧɢɹ ɤɚɪɫɬɨɜɵɯ ɩɪɨɜɚ-

ɥɨɜ ɹɜɢɥɨɫɶ ɜɨɡɞɟɣɫɬɜɢɟ ɩɟɪɟɦɟɧɧɵɯ ɧɚɝɪɭɡɨɤ ɧɚ ɩɨ-

ɪɨɞɵ ɪɚɡɥɨɦɧɵɯ ɡɨɧ, ɚɤɬɢɜɢɡɢɪɭɸɳɟɟ ɫɭɮɮɨɡɢɨɧ-

ɧɵɟ ɩɪɨɰɟɫɫɵ. Ʉɚɪɫɬɨɜɵɟ ɜɨɪɨɧɤɢ, ɨɛɪɚɡɨɜɚɜɲɢɟɫɹ ɜ
ɪɚɡɥɨɦɧɨɣ ɡɨɧɟ, ɫɨɡɞɚɸɬ ɭɝɪɨɡɭ ɫɨɯɪɚɧɧɨɫɬɢ ɫɬɪɨɢ-

ɬɟɥɶɧɵɯ ɨɛɴɟɤɬɨɜ.

ɉɨɞɜɨɞɹ ɢɬɨɝ ɩɪɨɜɟɞɟɧɧɨɝɨ ɚɧɚɥɢɡɚ ɩɪɨɹɜɥɟɧɢɹ
ɬɟɯɧɨɝɟɧɧɵɯ ɚɜɚɪɢɣ ɢ ɤɚɬɚɫɬɪɨɮ, ɦɨɠɧɨ ɩɨɤɚɡɚɬɶ ɧɟ-

ɤɨɬɨɪɵɟ ɩɪɢɱɢɧɵ ɫ ɜɡɚɢɦɨɫɜɹɡɢ ɦɟɠɞɭ ɫɨɜɪɟɦɟɧɧɨɣ
ɝɟɨɞɢɧɚɦɢɤɨɣ ɢ ɬɟɯɧɨɝɟɧɧɵɦɢ ɤɚɬɚɫɬɪɨɮɚɦɢ.

ɒɢɪɨɤɢɣ ɤɥɚɫɫ ɬɟɯɧɨɝɟɧɧɵɯ ɤɚɬɚɫɬɪɨɮ ɨɛɭ-

ɫɥɨɜɥɟɧ ɜɨɡɞɟɣɫɬɜɢɟɦ ɫɨɜɪɟɦɟɧɧɵɯ ɝɟɨɞɢɧɚɦɢɱɟ-

ɫɤɢɯ ɞɜɢɠɟɧɢɣ ɧɚ ɨɛɴɟɤɬɵ ɧɟɞɪɨɩɨɥɶɡɨɜɚɧɢɹ. ɉɪɢ
ɩɪɨɹɜɥɟɧɢɢ ɝɟɨɞɢɧɚɦɢɱɟɫɤɢɯ ɞɜɢɠɟɧɢɣ ɪɚɡɪɭɲɟɧɢɹ
ɫɬɪɨɢɬɟɥɶɧɨɝɨ ɨɛɴɟɤɬɚ ɫɜɹɡɚɧɵ ɫ ɩɪɟɜɵɲɟɧɢɟɦ ɞɨ-

ɩɭɫɬɢɦɵɯ ɞɟɮɨɪɦɚɰɢɣ ɢ ɧɚɩɪɹɠɟɧɢɣ.

ɉɪɢ ɤɨɦɛɢɧɢɪɨɜɚɧɧɨɦ ɜɨɡɞɟɣɫɬɜɢɢ ɧɚ ɫɬɪɨɢ-

ɬɟɥɶɧɵɣ ɨɛɴɟɤɬ ɩɪɨɰɟɫɫ ɪɚɡɪɭɲɟɧɢɹ ɦɨɠɟɬ ɩɪɨɢɫɯɨ-

ɞɢɬɶ ɥɢɛɨ ɡɚ ɫɱɟɬ ɩɪɟɜɵɲɟɧɢɹ ɞɨɩɭɫɬɢɦɵɯ ɧɚɝɪɭɡɨɤ,
ɜɵɡɜɚɧɧɵɯ ɢɡɦɟɧɟɧɢɟɦ ɫɜɨɣɫɬɜ ɦɚɫɫɢɜɨɜ ɝɨɪɧɵɯ ɩɨ-

ɪɨɞ, ɥɢɛɨ ɡɚ ɫɱɟɬ ɩɪɟɜɵɲɟɧɢɹ ɞɨɩɭɫɬɢɦɵɯ ɧɚɝɪɭɡɨɤ
ɨɬ ɫɨɜɦɟɫɬɧɨɝɨ ɞɟɣɫɬɜɢɹ ɰɢɤɥɢɱɧɵɯ ɧɚɝɪɭɡɨɤ, ɥɢɛɨ ɨɬ
ɭɫɬɚɥɨɫɬɧɵɯ ɷɮɮɟɤɬɨɜ, ɜɵɡɜɚɧɧɵɯ ɞɟɣɫɬɜɢɟɦ ɰɢɤ-
ɥɢɱɧɵɯ ɧɚɝɪɭɡɨɤ.

ȼɵɹɜɥɟɧɧɚɹ ɡɚɤɨɧɨɦɟɪɧɨɫɬɶ ɦɟɠɞɭ ɝɟɨɞɢɧɚɦɢ-

ɱɟɫɤɢɦɢ ɞɜɢɠɟɧɢɹɦɢ ɢ ɦɟɯɚɧɢɡɦɨɦ ɪɚɡɜɢɬɢɹ ɬɟɯɧɨ-

ɝɟɧɧɵɯ ɤɚɬɚɫɬɪɨɮ ɜ ɨɛɥɚɫɬɢ ɛɟɡɨɩɚɫɧɨɫɬɢ ɫɬɪɨɢ-

ɬɟɥɶɧɵɯ ɨɛɴɟɤɬɨɜ ɫɨɡɞɚɟɬ ɬɟɨɪɟɬɢɱɟɫɤɭɸ ɨɫɧɨɜɭ ɜ
ɨɩɪɟɞɟɥɟɧɢɢ ɫɬɪɚɬɟɝɢɢ ɩɪɨɜɟɞɟɧɢɹ ɮɭɧɞɚɦɟɧɬɚɥɶ-

ɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ ɩɨ ɩɪɨɛɥɟɦɟ ɢɡɭɱɟɧɢɹ ɩɪɢɪɨɞɵ
ɬɟɯɧɨɝɟɧɧɵɯ ɤɚɬɚɫɬɪɨɮ.

ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɩɨɥɭɱɟɧɧɵɯ ɡɚɤɨɧɨɦɟɪɧɨɫɬɟɣ
ɩɨɜɵɲɚɟɬ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɪɟɲɟɧɢɹ ɩɪɢɤɥɚɞɧɵɯ ɡɚ-

ɞɚɱ, ɫɜɹɡɚɧɧɵɯ ɫ ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɟɦ ɢ ɪɚɡɪɚɛɨɬɤɨɣ
ɦɟɪ ɩɨ ɩɪɟɞɨɬɜɪɚɳɟɧɢɸ ɬɟɯɧɨɝɟɧɧɵɯ ɤɚɬɚɫɬɪɨɮ ɢ
ɫɧɢɠɟɧɢɸ ɬɹɠɟɫɬɢ ɢɯ ɩɨɫɥɟɞɫɬɜɢɣ ɧɚ ɫɬɪɨɢɬɟɥɶɧɵɟ
ɨɛɴɟɤɬɵ.
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26.11.2015 ɝ. ɢɫɩɨɥɧɢɥɨɫɶ 65 ɥɟɬ ɒɚɤɥɟɢɧɭ ɋɟɪ-

ɝɟɸ ȼɚɫɢɥɶɟɜɢɱɭ - ɢɡɜɟɫɬɧɨɦɭ ɭɱɟɧɨɦɭ ɢ ɜɟɞɭɳɟɦɭ
ɫɩɟɰɢɚɥɢɫɬɭ ɜ ɨɛɥɚɫɬɢ ɝɟɨɦɟɬɪɢɡɚɰɢɢ ɢ ɨɰɟɧɤɢ ɞɨɫ-

ɬɨɜɟɪɧɨɫɬɢ ɡɚɩɚɫɨɜ ɭɝɨɥɶɧɵɯ ɦɟɫɬɨɪɨɠɞɟɧɢɣ, ɪɭɤɨ-

ɜɨɞɢɬɟɥɸ Ʉɟɦɟɪɨɜɫɤɨɝɨ ɨɬɞɟɥɟɧɢɹ «Ɉɛɳɟɫɬɜɚ ɷɤɫ-
ɩɟɪɬɨɜ Ɋɨɫɫɢɢ ɩɨ ɧɟɞɪɨɩɨɥɶɡɨɜɚɧɢɸ», ɷɤɫɩɟɪɬɭ ȽɄɁ.

ɉɥɨɞɨɬɜɨɪɧɚɹ ɢ ɭɫɩɟɲɧɚɹ ɧɚɭɱɧɚɹ ɞɟɹɬɟɥɶ-

ɧɨɫɬɶ ɋɟɪɝɟɹ ȼɚɫɢɥɶɟɜɢɱɚ ɧɚɩɪɚɜɥɟɧɚ ɧɚ ɪɟɲɟɧɢɟ
ɩɪɨɛɥɟɦ ɨɛɟɫɩɟɱɟɧɢɹ ɤɨɥɢɱɟɫɬɜɟɧɧɨɣ ɨɰɟɧɤɢ ɞɨɫɬɨ-

ɜɟɪɧɨɫɬɢ ɝɟɨɥɨɝɢɱɟɫɤɨɣ ɢɧɮɨɪɦɚɰɢɢ ɭɝɨɥɶɧɵɯ ɦɟ-

ɫɬɨɪɨɠɞɟɧɢɣ, ɨɰɟɧɤɢ ɝɨɪɧɨɝɨ ɪɢɫɤɚ ɧɟɞɪɨɩɨɥɶɡɨɜɚ-

ɧɢɹ, ɝɟɨɦɟɬɪɢɡɚɰɢɢ, ɩɪɨɝɧɨɡɚ ɝɨɪɧɨɝɟɨɥɨɝɢɱɟɫɤɢɯ
ɭɫɥɨɜɢɣ ɷɤɫɩɥɭɚɬɚɰɢɢ ɢ ɚɧɚɥɢɡɚ ɫɨɫɬɨɹɧɢɹ ɦɢɧɟ-

ɪɚɥɶɧɨɫɵɪɶɟɜɨɣ ɛɚɡɵ ɭɝɨɥɶɧɨɣ ɨɬɪɚɫɥɢ.

Ɋɟɡɭɥɶɬɚɬɵ ɟɝɨ ɢɫɫɥɟɞɨɜɚɧɢɣ ɜ ɞɚɧɧɨɣ ɨɛɥɚɫɬɢ
ɹɜɥɹɸɬɫɹ ɭɧɢɤɚɥɶɧɵɦɢ ɢ ɢɦɟɸɬ ɫɭɳɟɫɬɜɟɧɧɨɟ ɩɪɚɤ-
ɬɢɱɟɫɤɨɟ ɡɧɚɱɟɧɢɟ ɞɥɹ ɭɝɥɟɞɨɛɵɜɚɸɳɟɣ ɩɪɨɦɵɲ-

ɥɟɧɧɨɫɬɢ. Ɉɧ ɹɜɥɹɟɬɫɹ ɚɜɬɨɪɨɦ ɟɞɢɧɫɬɜɟɧɧɨɣ ɦɟɬɨ-

ɞɢɤɢ ɩɨ ɩɪɨɜɟɞɟɧɢɸ ɤɨɥɢɱɟɫɬɜɟɧɧɨɣ ɨɰɟɧɤɢ ɫɬɟɩɟɧɢ
ɫɨɨɬɜɟɬɫɬɜɢɹ ɝɟɨɥɨɝɢɱɟɫɤɢɯ ɦɨɞɟɥɟɣ ɦɟɫɬɨɪɨɠɞɟɧɢɣ
ɭɝɥɹ ɢɯ ɢɫɬɢɧɧɨɦɭ ɫɨɫɬɨɹɧɢɸ, ɤɨɬɨɪɚɹ ɜ ɧɚɫɬɨɹɳɟɟ
ɜɪɟɦɹ ɩɪɢɡɧɚɧɚ ɢ ɪɟɤɨɦɟɧɞɨɜɚɧɚ ɤ ɩɪɢɦɟɧɟɧɢɸ ɨɪ-

ɝɚɧɚɦɢ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɣ ɝɟɨɥɨɝɢɱɟɫɤɨɣ ɷɤɫɩɟɪɬɢɡɵ
Ɋɨɫɫɢɢ ɢ ɷɤɫɩɟɪɬɧɵɦ ɫɨɨɛɳɟɫɬɜɨɦ. Ʉɪɨɦɟ ɬɨɝɨ, ɜ
ɩɪɚɤɬɢɤɟ ɧɚɲɥɢ ɲɢɪɨɤɨɟ ɩɪɢɦɟɧɟɧɢɟ ɢ ɪɹɞ ɞɪɭɝɢɯ ɧɟ
ɦɟɧɟɟ ɜɨɫɬɪɟɛɨɜɚɧɧɵɯ ɦɟɬɨɞɢɱɟɫɤɢɯ ɪɭɤɨɜɨɞɫɬɜ, ɧɚ-

ɩɪɢɦɟɪ, ɬɚɤɢɯ ɤɚɤ ɦɟɬɨɞɢɤɚ ɝɨɪɧɨɝɟɨɦɟɬɪɢɱɟɫɤɨɝɨ
ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ ɪɚɡɪɵɜɧɵɯ ɧɚɪɭɲɟɧɢɣ ɭɝɨɥɶɧɵɯ
ɩɥɚɫɬɨɜ ɜ ɤɨɧɬɭɪɟ ɩɨɞɝɨɬɨɜɥɟɧɧɨɝɨ ɜɵɟɦɨɱɧɨɝɨ ɫɬɨɥ-

ɛɚ. ɋɟɪɝɟɣ ȼɚɫɢɥɶɟɜɢɱ, ɹɜɥɹɹɫɶ ɝɥɭɛɨɤɨ ɩɪɨɮɟɫɫɢɨ-

ɧɚɥɶɧɵɦ ɫɩɟɰɢɚɥɢɫɬɨɦ, ɜɟɞɺɬ ɚɤɬɢɜɧɭɸ ɞɟɹɬɟɥɶ-

ɧɨɫɬɶ ɜ ɫɨɫɬɚɜɟ ɪɚɛɨɱɟɣ ɝɪɭɩɩɵ «Ɋɨɫɫɢɣɫɤɨɝɨ Ʉɨɞɟɤ-
ɫɚ ɩɭɛɥɢɱɧɨɣ ɨɬɱɟɬɧɨɫɬɢ ɨ ɪɟɡɭɥɶɬɚɬɚɯ ɝɟɨɥɨɝɨɪɚɡ-
ɜɟɞɨɱɧɵɯ ɪɚɛɨɬ, ɪɟɫɭɪɫɚɯ ɢ ɡɚɩɚɫɚɯ ɬɜɟɪɞɵɯ ɩɨɥɟɡ-
ɧɵɯ ɢɫɤɨɩɚɟɦɵɯ».

Ƚɥɭɛɨɤɢɟ ɮɭɧɞɚɦɟɧɬɚɥɶɧɵɟ ɡɧɚɧɢɹ, ɪɚɡɧɨɫɬɨ-

ɪɨɧɧɢɣ ɤɪɭɝɨɡɨɪ, ɬɜɨɪɱɟɫɤɢɣ ɩɨɞɯɨɞ ɢ ɩɪɨɢɡɜɨɞɫɬ-
ɜɟɧɧɨɣ ɨɩɵɬ ɩɨɡɜɨɥɢɥɢ ɟɦɭ ɫɬɚɬɶ ɥɢɞɟɪɨɦ ɜ ɞɚɧɧɨɣ
ɨɛɥɚɫɬɢ ɢɫɫɥɟɞɨɜɚɧɢɣ, ɲɢɪɨɤɨ ɢɡɜɟɫɬɧɵɦ ɜ ɧɚɭɱɧɵɯ
ɤɪɭɝɚɯ. ɉɪɢɤɥɚɞɧɨɣ ɚɫɩɟɤɬ ɧɚɭɱɧɵɯ ɪɟɡɭɥɶɬɚɬɨɜ, ɬɟɫ-
ɧɨɟ ɜɡɚɢɦɨɞɟɣɫɬɜɢɟ ɫɨ ɫɩɟɰɢɚɥɢɫɬɚɦɢ ɩɪɟɞɩɪɢɹɬɢɣ
ɭɝɨɥɶɧɨɣ ɨɬɪɚɫɥɢ ɡɚɫɥɭɠɟɧɧɨ ɫɧɢɫɤɚɥɢ ɭɜɚɠɟɧɢɟ ɢ
ɚɜɬɨɪɢɬɟɬ ɤɨɥɥɟɝɩɪɨɢɡɜɨɞɫɬɜɟɧɧɢɤɨɜ.

ɇɚɭɱɧɭɸ ɞɟɹɬɟɥɶɧɨɫɬɶ ɋȼɒɚɤɥɟɢɧ ɩɥɨɞɨɬɜɨɪ-

ɧɨ ɫɨɜɦɟɳɚɟɬ ɫ ɩɟɞɚɝɨɝɢɱɟɫɤɨɣ, ɩɟɪɟɞɚɜɚɹ ɧɨɜɵɟ
ɡɧɚɧɢɹ ɛɭɞɭɳɢɦ ɝɨɪɧɵɦ ɢɧɠɟɧɟɪɚɦ – ɦɚɪɤɲɟɣɞɟɪɚɦ.

ȿɝɨ ɬɚɥɚɧɬ ɩɟɞɚɝɨɝɚ, ɨɛɲɢɪɧɵɣ ɤɪɭɝɨɡɨɪ ɭɫɩɟɲɧɨ
ɪɟɚɥɢɡɭɸɬɫɹ ɜ ɢɧɬɟɪɟɫɧɵɯ ɢ ɠɟɥɚɧɧɵɯ ɞɥɹ ɫɬɭɞɟɧɬɨɜ
ɡɚɧɹɬɢɹɯ.

ȼɵɫɨɤɢɣ ɩɪɨɮɟɫɫɢɨɧɚɥɢɡɦ ɜ ɫɨɱɟɬɚɧɢɢ ɫ ɥɢɱ-

ɧɨɫɬɧɵɦɢ ɤɚɱɟɫɬɜɚɦɢ í  ɢɧɬɟɥɥɢɝɟɧɬɧɨɫɬɶɸ, ɨɬɤɪɵɬɨ-

ɫɬɶɸ, ɩɭɧɤɬɭɚɥɶɧɨɫɬɶɸ - ɫɥɭɠɚɬ ɩɪɢɦɟɪɨɦ ɞɥɹ ɦɨɥɨ-

ɞɨɝɨ ɩɨɤɨɥɟɧɢɹ, ɨɫɬɚɜɥɹɸɬ ɧɚɢɥɭɱɲɢɟ ɜɩɟɱɚɬɥɟɧɢɹ ɭ
ɬɟɯ, ɤɬɨ ɫ ɧɢɦ ɪɚɛɨɬɚɥ  ɢ ɩɪɨɞɨɥɠɚɟɬ ɪɚɛɨɬɚɬɶ ɜ ɧɚ-

ɫɬɨɹɳɟɟ ɜɪɟɦɹ.

ɇɚɭɱɧɚɹ ɢ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɚɹ ɨɛɳɟɫɬɜɟɧɧɨɫɬɶ,

ɪɟɞɚɤɰɢɹ ɠɭɪɧɚɥɚ «Ɇɚɪɤɲɟɣɞɟɪɫɤɢɣ ɜɟɫɬɧɢɤ», ɚ ɬɚɤ-
ɠɟ ɦɧɨɝɨɱɢɫɥɟɧɧɵɟ ɭɱɟɧɢɤɢ, ɤɨɥɥɟɝɢ, ɞɪɭɡɶɹ ɫɟɪɞɟɱ-

ɧɨ ɩɨɡɞɪɚɜɥɹɸɬ ɋɟɪɝɟɹ ȼɚɫɢɥɶɟɜɢɱɚ ɫ ɸɛɢɥɟɣɧɨɣ
ɞɚɬɨɣ ɢ ɠɟɥɚɸɬ ɤɪɟɩɤɨɝɨ ɡɞɨɪɨɜɶɹ, ɫɱɚɫɬɶɹ, ɫɟɦɟɣɧɨ-

ɝɨ ɛɥɚɝɨɩɨɥɭɱɢɹ, ɞɚɥɶɧɟɣɲɢɯ ɬɜɨɪɱɟɫɤɢɯ ɭɫɩɟɯɨɜ ɢ
ɨɫɭɳɟɫɬɜɥɟɧɢɹ ɧɚɦɟɱɟɧɧɵɯ ɩɥɚɧɨɜ!
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60 ɅȿɌȺɅȿɄɋȺɇȾɊɍȻɈɊɂɋɈȼɂɑɍɆȺɄȺɊɈȼɍ

ɂɫɩɨɥɧɢɥɨɫɶ 60 ɥɟɬ ɫɨ
ɞɧɹ ɪɨɠɞɟɧɢɹ  ɢɡɜɟɫɬɧɨɦɭ
ɪɨɫɫɢɣɫɤɨɦɭ ɭɱɟɧɨɦɭ ɜ ɨɛɥɚɫ-
ɬɢ ɝɨɪɧɨɣ ɝɟɨɦɟɯɚɧɢɤɢ - Ɇɚɤɚ-
ɪɨɜɭ Ⱥɥɟɤɫɚɧɞɪɭ Ȼɨɪɢɫɨɜɢɱɭ.

Ɉɫɧɨɜɧɚɹ ɫɮɟɪɚ ɧɚɭɱ-
ɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ Ⱥɥɟɤɫɚɧɞɪɚ
Ȼɨɪɢɫɨɜɢɱɚ ɫɜɹɡɚɧɚ ɫ ɝɟɨɦɟ-
ɯɚɧɢɱɟɫɤɢɦɢ ɩɪɨɛɥɟɦɚɦɢ
ɭɩɪɚɜɥɟɧɢɹ ɫɞɜɢɠɟɧɢɟɦ ɢ
ɝɨɪɧɵɦ ɞɚɜɥɟɧɢɟɦ ɩɪɢ ɩɨɞ-
ɡɟɦɧɨɣ, ɤɨɦɛɢɧɢɪɨɜɚɧɧɨɣ ɢ
ɩɨɜɬɨɪɧɨɣ ɪɚɡɪɚɛɨɬɤɟ ɪɭɞɧɵɯ
ɡɚɥɟɠɟɣ. ɑɟɪɟɡ ɩɹɬɶ ɥɟɬ ɩɨɫɥɟ
ɨɤɨɧɱɚɧɢɹ ɜ 1978 ɝ. ɫ ɨɬɥɢɱɢɟɦ
Ɇɨɫɤɨɜɫɤɨɝɨ ɝɟɨɥɨɝɨɪɚɡɜɟɞɨɱ-

ɧɨɝɨ ɢɧɫɬɢɬɭɬɚ ɜ 1982 ɝ. ɩɨɞ ɪɭɤɨɜɨɞɫɬɜɨɦ ɩɪɨɮ. Ȼɨɪɳ-
Ʉɨɦɩɨɧɢɣɰɚ ȼɂ. ɡɚɳɢɬɢɥ ɤɚɧɞɢɞɚɬɫɤɭɸ ɞɢɫɫɟɪɬɚɰɢɸ ɩɨ
ɭɩɪɚɜɥɟɧɢɸ ɝɨɪɧɵɦ ɞɚɜɥɟɧɢɟɦ ɩɪɢ ɨɬɪɚɛɨɬɤɟ ɦɨɳɧɵɯ ɩɨ-
ɥɨɝɢɯ ɪɭɞɧɵɯ ɡɚɥɟɠɟɣ ɫɢɫɬɟɦɚɦɢ ɫ ɡɚɤɥɚɞɤɨɣ,  ɜ 1992 ɝ. -
ɞɨɤɬɨɪɫɤɭɸ ɞɢɫɫɟɪɬɚɰɢɸ ɩɨ  ɭɩɪɚɜɥɟɧɢɸ ɫɞɜɢɠɟɧɢɟɦ ɢ
ɝɨɪɧɵɦ ɞɚɜɥɟɧɢɟɦ ɩɪɢ ɩɨɜɬɨɪɧɨɣ ɪɚɡɪɚɛɨɬɤɟ ɩɨɥɨɝɢɯ ɪɭɞ-
ɧɵɯ ɡɚɥɟɠɟɣ. ɂɦ ɬɟɨɪɟɬɢɱɟɫɤɢ ɨɛɨɫɧɨɜɚɧɚ ɩɨɡɢɬɢɜɧɚɹ ɝɟɨ-
ɦɟɯɚɧɢɱɟɫɤɚɹ ɪɨɥɶ ɩɨɜɬɨɪɧɨɣ ɪɚɡɪɚɛɨɬɤɢ ɦɟɠɞɭɤɚɦɟɪɧɵɯ
ɰɟɥɢɤɨɜ ɫ ɩɨɝɚɲɟɧɢɟɦ ɜɵɪɚɛɨɬɚɧɧɨɝɨ ɩɪɨɫɬɪɚɧɫɬɜɚ ɨɛɪɭ-
ɲɟɧɢɟɦ ɧɚɥɟɝɚɸɳɟɣ ɬɨɥɳɢ ɜ ɫɬɚɛɢɥɢɡɚɰɢɢ ɨɛɫɬɚɧɨɜɤɢ ɧɚ
ɀɟɡɤɚɡɝɚɧɫɤɨɦ ɦɟɫɬɨɪɨɠɞɟɧɢɢ, ɩɪɟɞɥɨɠɟɧ ɦɟɬɨɞ ɪɚɫɱɟɬɚ
ɩɪɨɰɟɫɫɚ ɩɟɪɟɪɚɫɩɪɟɞɟɥɟɧɢɹ ɝɨɪɧɨɝɨ ɞɚɜɥɟɧɢɹ ɩɪɢ ɢɡɜɥɟ-
ɱɟɧɢɢ ɦɟɠɞɭɤɚɦɟɪɧɵɯ ɰɟɥɢɤɨɜ, ɪɚɡɪɚɛɨɬɚɧɚ ɦɟɬɨɞɢɤɚ ɨɛ-
ɪɚɬɧɨɝɨ ɪɚɫɱɟɬɚ ɩɪɨɱɧɨɫɬɢ ɦɚɫɫɢɜɚ ɪɭɞɵ ɜ ɰɟɥɢɤɚɯ ɩɨ ɮɚɤ-
ɬɚɦ ɢɯ ɪɚɡɪɭɲɟɧɢɹ ɝɨɪɧɵɦ ɞɚɜɥɟɧɢɟɦ. ɋ ɭɱɚɫɬɢɟɦ Ɇɚɤɚɪɨ-
ɜɚ ȺȻ. ɜ ɩɪɚɤɬɢɤɭ ɩɨɜɬɨɪɧɨɣ ɪɚɡɪɚɛɨɬɤɢ ɀɟɡɤɚɡɝɚɧɫɤɨɝɨ
ɦɟɫɬɨɪɨɠɞɟɧɢɹ ɜɧɟɞɪɟɧɚ ɬɟɯɧɨɥɨɝɢɹ ɢɡɜɥɟɱɟɧɢɹ ɦɟɠɞɭɤɚ-
ɦɟɪɧɵɯ ɰɟɥɢɤɨɜ ɢɡ ɨɬɤɪɵɬɨɝɨ ɜɵɪɚɛɨɬɚɧɧɨɝɨ ɩɪɨɫɬɪɚɧɫɬɜɚ.

ȼ ɤɚɱɟɫɬɜɟ ɷɤɫɩɟɪɬɚ Ⱥɥɟɤɫɚɧɞɪ Ȼɨɪɢɫɨɜɢɱ  ɩɪɢɜɥɟɤɚ-
ɟɬɫɹ ɤ ɪɟɲɟɧɢɸ ɝɟɨɦɟɯɚɧɢɱɟɫɤɢɯ ɩɪɨɛɥɟɦ ɧɚ Ɇɚɥɟɟɜɫɤɨɦ,
Ƚɪɟɯɨɜɫɤɨɦ, ɒɭɛɢɧɫɤɨɦ, Ɍɢɲɢɧɫɤɨɦ, Ⱦɨɥɢɧɧɨɦ, Ɋɢɞɞɟɪ-
ɋɨɤɨɥɶɧɨɦ ɪɭɞɧɢɤɚɯ ɧɚ Ɋɭɞɧɨɦ Ⱥɥɬɚɟ, ɧɚ ɇɨɜɨ-
ɒɢɪɨɤɢɧɫɤɨɦ, Ɍɚɫɟɟɜɫɤɨɦ ɪɭɞɧɢɤɚɯ ɜ Ɂɚɛɚɣɤɚɥɶɟ. ɇɚ
əɤɨɜɥɟɜɫɤɨɦ ɪɭɞɧɢɤɟ ɄɆȺ ɜɟɞɟɬ ɝɟɨɦɟɯɚɧɢɱɟɫɤɢɣ ɦɨɧɢɬɨ-
ɪɢɧɝ ɫɞɜɢɠɟɧɢɹ ɝɨɪɧɵɯ ɩɨɪɨɞ ɩɪɢ ɨɬɪɚɛɨɬɤɟ ɛɨɝɚɬɵɯ ɠɟ-
ɥɟɡɧɵɯ ɪɭɞ ɫɥɨɟɜɨɣ ɫɢɫɬɟɦɨɣ ɪɚɡɪɚɛɨɬɤɢ ɫ ɡɚɤɥɚɞɤɨɣ ɜ
ɧɢɫɯɨɞɹɳɟɦ ɩɨɪɹɞɤɟ ɩɨɞ ɧɟɨɫɭɲɟɧɧɵɦɢ ɜɨɞɨɧɨɫɧɵɦɢ ɝɨ-
ɪɢɡɨɧɬɚɦɢ. ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɹɜɥɹɟɬɫɹ ɝɟɨɦɟɯɚɧɢɤɨɦ-
ɤɨɧɫɭɥɶɬɚɧɬɨɦ ɤɨɪɩɨɪɚɰɢɢ Ʉɚɡɚɯɦɵɫ, ɜ ɤɨɬɨɪɭɸ ɜɯɨɞɹɬ
ɀɟɡɤɚɡɝɚɧɫɤɢɣ, Ȼɚɥɯɚɲɫɤɢɣ, ɀɟɡɤɟɧɬɫɤɢɣ, ȼɨɫɬɨɱɧɨ-
Ʉɚɡɚɯɫɬɚɧɫɤɢɣ, Ȼɟɥɨɭɫɨɜɫɤɢɣ ɤɨɦɛɢɧɚɬɵ (Ɋɟɫɩɭɛɥɢɤɚ Ʉɚ-
ɡɚɯɫɬɚɧ).

ɇɚ ɂɪɬɵɲɫɤɨɦ ɪɭɞɧɢɤɟ ɢɦ ɨɛɨɫɧɨɜɚɧɵ ɧɨɜɵɟ ɝɨɪɧɵɟ
ɦɟɪɵ ɨɯɪɚɧɵ ɫɬɜɨɥɨɜ ɲɚɯɬ ɩɪɢ ɨɬɪɚɛɨɬɤɟ ɨɯɪɚɧɧɵɯ ɰɟɥɢ-
ɤɨɜ ɜɡɚɦɟɧ ɩɨɥɧɨɣ ɡɚɤɥɚɞɤɢ ɜɵɪɚɛɨɬɚɧɧɨɝɨ ɩɪɨɫɬɪɚɧɫɬɜɚ.
ɇɚ Ɉɪɥɨɜɫɤɨɦ ɪɭɞɧɢɤɟ ɩɪɨɜɟɞɟɧɵ ɪɚɛɨɬɵ ɩɨ ɩɪɨɝɧɨɡɭ ɢ
ɩɪɟɞɨɬɜɪɚɳɟɧɢɸ ɝɨɪɧɵɯ ɭɞɚɪɨɜ ɩɪɢ ɫɥɨɟɜɨɣ ɨɬɪɚɛɨɬɤɟ
ɦɨɳɧɵɯ ɛɨɝɚɬɵɯ ɡɚɥɟɠɟɣ ɫ ɡɚɤɥɚɞɤɨɣ ɢ ɨɛɨɫɧɨɜɚɧɵ ɪɚɰɢɨ-
ɧɚɥɶɧɵɟ ɫɩɨɫɨɛɵ ɤɪɟɩɥɟɧɢɹ ɝɨɪɧɵɯ ɜɵɪɚɛɨɬɨɤ ɧɚ ɝɥɭɛɨɤɢɯ
ɝɨɪɢɡɨɧɬɚɯ ɭɫɢɥɟɧɧɨɣ ɤɨɦɛɢɧɢɪɨɜɚɧɧɨɣ ɤɪɟɩɶɸ ɜɡɚɦɟɧ ɦɟ-
ɬɚɥɥɢɱɟɫɤɨɣ ɪɚɦɧɨɣ ɤɪɟɩɢ. ɇɚ ɇɢɤɨɥɚɟɜɫɤɨɦ ɪɭɞɧɢɤɟ Ɇɚ-
ɤɚɪɨɜɚ ȺȻ. ɨɛɨɫɧɨɜɚɥ ɞɨɩɭɫɬɢɦɵɟ ɩɚɪɚɦɟɬɪɵ ɩɨɞɪɚɛɨɬɤɢ
ɛɨɪɬɨɜ ɤɚɪɶɟɪɚ ɫ ɫɨɯɪɚɧɟɧɢɟɦ ɢɯ ɭɫɬɨɣɱɢɜɨɫɬɢ ɩɪɢ ɩɟɪɟ-
ɯɨɞɟ ɨɬ ɨɬɤɪɵɬɨɣ ɤ ɩɨɞɡɟɦɧɨɣ ɪɚɡɪɚɛɨɬɤɟ ɫɢɫɬɟɦɨɣ ɩɨɞɷ-
ɬɚɠɧɨɝɨ ɨɛɪɭɲɟɧɢɹ, ɧɚ ɪɭɞɧɢɤɟ ɇɭɪɤɚɡɝɚɧ - ɜɨɡɦɨɠɧɨɫɬɶ
ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɫɢɫɬɟɦɵ ɪɚɡɪɚɛɨɬɤɢ ɷɬɚɠɧɵɦ ɫɚɦɨɨɛɪɭɲɟ-

ɧɢɟɦ  ɜ ɪɭɞɚɯ ɜɵɲɟ ɫɪɟɞɧɟɣ ɭɫɬɨɣɱɢɜɨɫɬɢ.
ȼ 2009 ɝ. Ⱥɥɟɤɫɚɧɞɪ Ȼɨɪɢɫɨɜɢɱ  ɢɡɛɪɚɧ ɱɥɟɧ-

ɤɨɪɪɟɫɩɨɧɞɟɧɬɨɦ Ɋɨɫɫɢɣɫɤɨɣ ɚɤɚɞɟɦɢɢ ɟɫɬɟɫɬɜɟɧɧɵɯ ɧɚɭɤ.
Ɍɚɤɠɟ ɨɧ ɱɥɟɧ ISRM (RNG) - ɦɟɠɞɭɧɚɪɨɞɧɨɝɨ ɨɛɳɟɫɬɜɚ ɩɨ
ɝɟɨɦɟɯɚɧɢɤɟ (ɪɨɫɫɢɣɫɤɚɹ ɧɚɰɢɨɧɚɥɶɧɚɹ ɝɪɭɩɩɚ), ɩɨɱɟɬɧɵɣ
ɱɥɟɧ ɋɨɸɡɚ ɦɚɪɤɲɟɣɞɟɪɨɜ Ɋɨɫɫɢɢ, ɱɥɟɧ ɪɟɞɤɨɥɥɟɝɢɣ
©Ƚɨɪɧɨɝɨ ɠɭɪɧɚɥɚ», «Ɇɚɪɤɲɟɣɞɟɪɫɤɢɣ ɜɟɫɬɧɢɤ».

ɇɟ ɦɟɧɟɟ ɭɫɩɟɲɧɨ ɧɚɭɱɧɵɟ ɢ ɨɪɝɚɧɢɡɚɬɨɪɫɤɢɟ ɫɩɨ-
ɫɨɛɧɨɫɬɢ Ɇɚɤɚɪɨɜ ȺȻ. ɪɟɚɥɢɡɭɟɬ ɜ ɩɪɟɩɨɞɚɜɚɬɟɥɶɫɤɨɣ
ɞɟɹɬɟɥɶɧɨɫɬɢ. ȼ ɩɟɪɢɨɞ 1999-2011 ɝɝ. ɨɧ ɡɚɜɟɞɨɜɚɥ ɤɚɮɟɞ-
ɪɨɣ ɝɟɨɞɟɡɢɢ ɢ ɦɚɪɤɲɟɣɞɟɪɫɤɨɝɨ ɞɟɥɚ Ɋɨɫɫɢɣɫɤɨɝɨ ɝɨɫɭ-
ɞɚɪɫɬɜɟɧɧɨɝɨ ɝɟɨɥɨɝɨɪɚɡɜɟɞɨɱɧɨɝɨ ɭɧɢɜɟɪɫɢɬɟɬɚ. ɉɨɞɝɨɬɨ-
ɜɢɥ 2 ɞɨɤɬɨɪɚ ɢ 15 ɤɚɧɞɢɞɚɬɨɜ ɬɟɯɧɢɱɟɫɤɢɯ ɧɚɭɤ ɩɨ ɝɟɨɦɟ-
ɯɚɧɢɤɟ.

Ⱥɥɟɤɫɚɧɞɪ Ȼɨɪɢɫɨɜɢɱ ɚɜɬɨɪ ɢ ɫɨɚɜɬɨɪ ɛɨɥɟɟ 120 ɧɚ-
ɭɱɧɵɯ ɪɚɛɨɬ, ɜ ɬɨɦ ɱɢɫɥɟ ɤɧɢɝ:

• ȻɨɪɳɄɨɦɩɨɧɢɟɰ ȼɂ., Ɇɚɤɚɪɨɜ ȺȻ. ɍɩɪɚɜɥɟɧɢɟ
ɝɨɪɧɵɦ ɞɚɜɥɟɧɢɟɦ ɩɪɢ ɨɬɪɚɛɨɬɤɟ ɦɨɳɧɵɯ ɩɨɥɨɝɢɯ ɪɭɞɧɵɯ
ɡɚɥɟɠɟɣ – Ɇ., ɇɟɞɪɚ, 1986;

• Ʉɚɫɩɚɪɶɹɧ ɗȼ., Ʉɨɡɵɪɟɜ ȺȺ., ɂɨɮɢɫ ɆȺ., Ɇɚɤɚɪɨɜ
ȺȻ.  Ƚɟɨɦɟɯɚɧɢɤɚ (ɭɱɟɛɧɢɤ ɞɥɹ ɫɬɭɞɟɧɞɨɜ ȼɍɁɨɜ)   –  Ɇ.,
ȼɵɫɲɚɹ ɲɤɨɥɚ, 2006;

• Ɇɚɤɚɪɨɜ ȺȻ. ɉɪɚɤɬɢɱɟɫɤɚɹ ɝɟɨɦɟɯɚɧɢɤɚ (ɩɨɫɨɛɢɟ
ɞɥɹ ɝɨɪɧɵɯ ɢɧɠɟɧɟɪɨɜ) – Ɇ., Ƚɨɪɧɚɹ ɤɧɢɝɚ, 2006.

ɉɨɫɨɛɢɟ ɞɥɹ ɝɨɪɧɵɯ ɢɧɠɟɧɟɪɨɜ «ɉɪɚɤɬɢɱɟɫɤɚɹ ɝɟɨ-
ɦɟɯɚɧɢɤɚ» ɩɨɥɭɱɢɥɨ ɞɢɩɥɨɦ Ⱥɫɫɨɰɢɚɰɢɢ ɤɧɢɝɨɢɡɞɚɬɟɥɟɣ
Ɋɨɫɫɢɢ ɢ Ʉɨɦɢɬɟɬɚ ɩɨ ɩɟɱɚɬɢ ɢ ɫɪɟɞɫɬɜɚɦ ɦɚɫɫɨɜɨɣ ɢɧ-
ɮɨɪɦɚɰɢɢ ɊɎ ɜ ɧɨɦɢɧɚɰɢɢ «Ʌɭɱɲɟɟ ɢɡɞɚɧɢɟ Ɋɨɫɫɢɢ ɩɨ ɟɫ-
ɬɟɫɬɜɟɧɧɵɦ ɧɚɭɤɚɦ, ɬɟɯɧɢɤɟ ɢ ɦɟɞɢɰɢɧɟ 2007 ɝɨɞɚ», ɚ ɟɟ
ɚɜɬɨɪ ɩɨɥɭɱɢɥ ɩɪɟɦɢɸ «Ɂɨɥɨɬɨɟ ɩɟɪɨ ɝɨɪɧɹɤɚ». Ⱦɚɧɧɚɹ
ɤɧɢɝɚ ɩɨɥɭɱɢɥɚ ɞɢɩɥɨɦ «Ʌɭɱɲɟɟ ɢɡɞɚɧɢɟ Ɋɨɫɫɢɢ 2007 ɝ. ɩɨ
ɟɫɬɟɫɬɜɟɧɧɵɦ ɧɚɭɤɚɦ ɢ ɬɟɯɧɢɤɟ», ɚ ɟɟ ɚɜɬɨɪ ɫɬɚɥ ɥɚɭɪɟɚ-
ɬɨɦ ɩɪɟɦɢɢ «Ɂɨɥɨɬɨɟ ɩɟɪɨ ɝɨɪɧɹɤɚ». Ɇɨɧɨɝɪɚɮɢɹ ɧɚɩɪɚɜ-
ɥɟɧɚ ɜ ɛɢɛɥɢɨɬɟɤɢ ɉɪɟɡɢɞɟɧɬɨɜ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ ɢ
Ɋɟɫɩɭɛɥɢɤɢ Ʉɚɡɚɯɫɬɚɧ, ɤɚɤ ɩɨɥɨɠɢɬɟɥɶɧɵɣ ɩɪɢɦɟɪ ɪɨɫɫɢɣ-
ɫɤɨɤɚɡɚɯɫɬɚɧɫɤɨɝɨ ɫɨɬɪɭɞɧɢɱɟɫɬɜɚ ɜ ɨɛɥɚɫɬɢ ɧɚɭɤɢ, ɬɟɯɧɢ-
ɤɢ ɢ ɩɨɞɝɨɬɨɜɤɢ ɤɚɞɪɨɜ.

ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɜ ɢɡɞɚɬɟɥɶɫɬɜɟ Ɇɭɪɦɚɧɫɤɨɝɨ Ƚɨ-
ɫɭɞɚɪɫɬɜɟɧɧɨɝɨ Ɍɟɯɧɢɱɟɫɤɨɝɨ ɍɧɢɜɟɪɫɢɬɟɬɚ ɩɨɞɝɨɬɨɜɥɟɧ ɤ
ɜɵɩɭɫɤɭ ɭɱɟɛɧɢɤ «Ƚɟɨɦɟɯɚɧɢɤɚ» (ɚɜɬɨɪɵ ȺȺ. Ʉɨɡɵɪɟɜ, ɗȼ.
Ʉɚɫɩɚɪɶɹɧ, ɆȺ. ɂɨɮɢɫ, ȺȻ. Ɇɚɤɚɪɨɜ, ȿɘ. Ʉɭɥɢɤɨɜɚ), ɜ ɤɨ-
ɬɨɪɨɦ ɢɡɥɨɠɟɧɵ ɦɟɬɨɞɵ ɨɩɪɟɞɟɥɟɧɢɹ ɩɚɪɚɦɟɬɪɨɜ ɫɬɪɭɤ-
ɬɭɪɧɵɯ ɧɟɨɞɧɨɪɨɞɧɨɫɬɟɣ ɢ ɟɫɬɟɫɬɜɟɧɧɨɝɨ ɧɚɩɪɹɠɺɧɧɨɝɨ ɫɨ-
ɫɬɨɹɧɢɹ ɦɚɫɫɢɜɨɜ ɜ ɭɫɥɨɜɢɹɯ ɝɪɚɜɢɬɚɰɢɨɧɧɨɝɨ ɢ ɝɪɚɜɢɬɚɰɢ-
ɨɧɧɨɬɟɤɬɨɧɢɱɟɫɤɢɯ ɩɨɥɟɣ, ɢɡɥɨɠɟɧɵ ɨɫɧɨɜɧɵɟ ɡɚɤɨɧɨɦɟɪ-
ɧɨɫɬɢ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɧɚɩɪɹɠɟɧɢɣ ɢ ɞɟɮɨɪɦɚɰɢɣ ɜɨɤɪɭɝ ɤɚ-
ɩɢɬɚɥɶɧɵɯ, ɩɨɞɝɨɬɨɜɢɬɟɥɶɧɵɯ ɢ ɨɱɢɫɬɧɵɯ ɜɵɪɚɛɨɬɨɤ, ɞɟ-
ɬɚɥɶɧɨ ɪɚɫɫɦɨɬɪɟɧɵ ɞɢɧɚɦɢɱɟɫɤɢɟ ɢ ɝɚɡɨɞɢɧɚɦɢɱɟɫɤɢɟ
ɩɪɨɹɜɥɟɧɢɹ ɝɨɪɧɨɝɨ ɞɚɜɥɟɧɢɹ (ɝɨɪɧɵɟ ɭɞɚɪɵ ɢ ɜɧɟɡɚɩɧɵɟ
ɜɵɛɪɨɫɵ ɩɨɪɨɞ) ɢ ɦɟɬɨɞɵ ɢɯ ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ, ɚ ɬɚɤɠɟ
ɩɪɨɰɟɫɫɵ ɫɞɜɢɠɟɧɢɹ ɝɨɪɧɵɯ ɩɨɪɨɞ ɩɪɢ ɪɚɡɪɚɛɨɬɤɟ ɦɟɫɬɨ-
ɪɨɠɞɟɧɢɣ ɩɨɥɟɡɧɵɯ ɢɫɤɨɩɚɟɦɵɯ.

Ɇɚɤɚɪɨɜ ȺȻ. ɹɜɥɹɟɬɫɹ ɩɪɢɝɥɚɲɟɧɧɵɦ ɥɟɤɬɨɪɨɦ ɩɨ
ɝɟɨɦɟɯɚɧɢɤɟ ɜ ȼɨɫɬɨɱɧɨɄɚɡɚɯɫɬɚɧɫɤɨɦ, Ʉɚɪɚɝɚɧɞɢɧɫɤɨɦ
ɬɟɯɧɢɱɟɫɤɢɯ ɭɧɢɜɟɪɫɢɬɟɬɚɯ, ɜ ɤɨɦɩɚɧɢɢ Ʉɚɡɰɢɧɤ (Ʉɚɡɚɯ-
ɫɬɚɧ), ɜɨ Ɏɪɚɣɛɟɪɝɫɤɨɣ ɝɨɪɧɨɣ ɚɤɚɞɟɦɢɢ (Ƚɟɪɦɚɧɢɹ).

Ƚɨɪɧɚɹ ɨɛɳɟɫɬɜɟɧɧɨɫɬɶ, ɪɟɞɚɤɰɢɢ ɠɭɪɧɚɥɨɜ «Ɇɚɪɤ-
ɲɟɣɞɟɪɫɤɢɣ ɜɟɫɬɧɢɤ» ɢ «ɐɜɟɬɧɚɹ ɦɟɬɚɥɥɭɪɝɢɹ», ɞɪɭɡɶɹ ɢ
ɬɨɜɚɪɢɳɢ ɩɨ ɫɨɜɦɟɫɬɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ ɫɟɪɞɟɱɧɨ ɩɨɡɞɪɚɜ-
ɥɹɸɬ Ⱥɥɟɤɫɚɧɞɪɚ Ȼɨɪɢɫɨɜɢɱɚ ɫɨ ɫɥɚɜɧɵɦ ɸɛɢɥɟɟɦ, ɠɟɥɚ-
ɸɬ ɟɦɭ ɤɪɟɩɤɨɝɨ ɡɞɨɪɨɜɶɹ, ɥɢɱɧɨɝɨ ɫɱɚɫɬɶɹ  ɢ ɛɥɚɝɨɩɨɥɭɱɧɨɣ
ɞɨɥɝɨɣ ɠɢɡɧɢ!
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ɇȺɍɑɇɕɃ ɐȿɇɌɊ ȽȿɈɆȿɏȺɇɂɄɂ ɂ ɉɊɈȻɅȿɆ ȽɈɊɇɈȽɈ ɉɊɈɂɁȼɈȾɋɌȼȺ
ɇȺɐɂɈɇȺɅɖɇɈȽɈ ɆɂɇȿɊȺɅɖɇɈɋɕɊɖȿȼɈȽɈ ɍɇɂȼȿɊɋɂɌȿɌȺ

Ʌɚɛɨɪɚɬɨɪɢɹ ɦɚɪɤɲɟɣɞɟɪɫɤɢɯ ɪɚɛɨɬ

Ʌɚɛɨɪɚɬɨɪɢɹ ɜɥɚɞɟɟɬ ɬɟɯɧɨɥɨɝɢɹɦɢ ɢ ɪɚɫɩɨɥɚ-
ɝɚɟɬ ɧɟɨɛɯɨɞɢɦɵɦɢ ɩɪɨɝɪɚɦɦɧɵɦɢ ɫɪɟɞɫɬɜɚɦɢ ɢ ɫɨ-
ɜɪɟɦɟɧɧɨɣ ɦɚɪɤɲɟɣɞɟɪɫɤɨɝɟɨɞɟɡɢɱɟɫɤɨɣ ɩɪɢɛɨɪɧɨɣ
ɛɚɡɨɣ ɞɥɹ ɩɪɨɜɟɞɟɧɢɹ ɧɚɭɱɧɨɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɯ ɪɚ-
ɛɨɬ. Ʉɨɥɥɟɤɬɢɜ ɨɩɵɬɧɵɯ ɫɩɟɰɢɚɥɢɫɬɨɜ ɝɨɬɨɜ ɜɵɩɨɥ-
ɧɢɬɶ ɞɥɹ ȼɚɲɟɝɨ ɩɪɟɞɩɪɢɹɬɢɹ:

- ɬɟɨɪɟɬɢɱɟɫɤɢɟ ɢ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɟ ɢɫɫɥɟɞɨ-
ɜɚɧɢɹ, ɨɛɨɛɳɟɧɢɟ ɩɟɪɟɞɨɜɨɝɨ ɨɩɵɬɚ ɦɚɪɤɲɟɣɞɟɪɫɤɢɯ
ɪɚɛɨɬ ɩɪɢ ɨɬɤɪɵɬɨɦ ɢ ɩɨɞɡɟɦɧɨɦ ɫɩɨɫɨɛɚɯ ɪɚɡɪɚɛɨɬ-
ɤɢ ɦɟɫɬɨɪɨɠɞɟɧɢɣ ɩɨɥɟɡɧɵɯ ɢɫɤɨɩɚɟɦɵɯ;

- ɪɚɡɪɚɛɨɬɚɬɶ ɧɨɪɦɚɬɢɜɧɵɟ ɢ ɦɟɬɨɞɢɱɟɫɤɢɟ ɞɨ-
ɤɭɦɟɧɬɵ;

- ɢɫɫɥɟɞɨɜɚɬɶ ɩɪɨɰɟɫɫɵ, ɩɪɨɢɫɯɨɞɹɳɢɟ ɧɚ ɡɟɦ-
ɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ, ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɪɚɞɢɨɥɨɤɚɰɢɨɧɧɨɣ
ɤɨɫɦɢɱɟɫɤɨɣ ɫɴɟɦɤɢ;

- ɪɚɡɪɚɛɨɬɚɬɶ ɢ ɭɫɨɜɟɪɲɟɧɫɬɜɨɜɚɬɶ ɦɟɬɨɞɵ
ɦɚɪɤɲɟɣɞɟɪɫɤɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ ɪɟ-
ɤɨɧɫɬɪɭɤɰɢɢ ɲɚɯɬ ɢ ɪɭɞɧɢɤɨɜ;

- ɭɫɨɜɟɪɲɟɧɫɬɜɨɜɚɬɶ ɦɚɪɤɲɟɣɞɟɪɫɤɨɟ ɨɛɟɫɩɟ-
ɱɟɧɢɟ ɩɪɨɢɡɜɨɞɫɬɜɚ ɝɨɪɧɵɯ ɪɚɛɨɬ ɜ ɭɫɥɨɜɢɹɯ ɨɩɬɢɦɢ-
ɡɚɰɢɢ ɫɬɪɭɤɬɭɪɵ ɭɩɪɚɜɥɟɧɢɹ ɝɨɪɧɨɞɨɛɵɜɚɸɳɢɦɢ
ɩɪɟɞɩɪɢɹɬɢɹɦɢ;

- ɪɚɡɪɚɛɨɬɚɬɶ Ɍɟɯɧɨɥɨɝɢɱɟɫɤɢɣ ɪɟɝɥɚɦɟɧɬ ɧɚ
ɩɪɨɢɡɜɨɞɫɬɜɨ ɦɚɪɤɲɟɣɞɟɪɫɤɢɯ ɪɚɛɨɬ, ɉɨɥɨɠɟɧɢɟ ɨ
ɦɚɪɤɲɟɣɞɟɪɫɤɨɦ ɨɛɟɫɩɟɱɟɧɢɢ ɩɪɨɦɵɲɥɟɧɧɨɣ ɛɟɡɨ-
ɩɚɫɧɨɫɬɢ ɢ ɨɯɪɚɧɟ ɧɟɞɪ, ɂɧɫɬɪɭɤɰɢɸ (ɦɟɬɨɞɢɱɟɫɤɢɟ
ɭɤɚɡɚɧɢɹ) ɩɨ ɨɩɪɟɞɟɥɟɧɢɸ, ɭɱɟɬɭ ɢ ɧɨɪɦɢɪɨɜɚɧɢɸ ɩɨ-
ɬɟɪɶ ɩɨɥɟɡɧɨɝɨ ɢɫɤɨɩɚɟɦɨɝɨ, ɉɪɨɟɤɬ ɥɢɤɜɢɞɚɰɢɢ ɢɥɢ
ɤɨɧɫɟɪɜɚɰɢɢ ɝɨɪɧɵɯ ɜɵɪɚɛɨɬɨɤ ɨɬɪɚɛɨɬɚɧɧɨɣ ɱɚɫɬɢ
ɝɨɪɧɨɝɨ ɨɬɜɨɞɚ ɩɪɟɞɩɪɢɹɬɢɹ;

- ɭɫɨɜɟɪɲɟɧɫɬɜɨɜɚɬɶ ɦɟɬɨɞɢɤɢ ɦɚɪɤɲɟɣɞɟɪɫɤɨ-
ɝɨ ɨɛɟɫɩɟɱɟɧɢɹ ɝɨɪɧɵɯ ɪɚɛɨɬ ɩɨ ɪɚɡɜɢɬɢɸ ɨɩɨɪɧɨɝɨ ɢ
ɫɴɟɦɨɱɧɨɝɨ ɨɛɨɫɧɨɜɚɧɢɹ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɫɨɜɪɟɦɟɧ-
ɧɵɯ ɬɟɯɧɢɱɟɫɤɢɯ ɫɪɟɞɫɬɜ, ɫɴɟɦɤɢ ɝɨɪɧɵɯ ɜɵɪɚɛɨɬɨɤ, ɜ
ɬɨɦ ɱɢɫɥɟ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɛɟɫɤɨɧɬɚɤɬɵɯ ɞɢɫɬɚɧɰɢ-
ɨɧɧɵɯ ɦɟɬɨɞɨɜ, ɦɨɧɬɚɠɚ ɢ ɤɨɧɬɪɨɥɹ ɝɟɨɦɟɬɪɢɱɟɫɤɢɯ
ɩɚɪɚɦɟɬɪɨɜ ɢ ɪɟɦɨɧɬɚ  ɤɪɭɩɧɨɝɨ ɝɨɪɧɨɬɪɚɧɫɩɨɪɬɧɨɝɨ

ɨɛɨɪɭɞɨɜɚɧɢɹ, ɨɩɪɟɞɟɥɟɧɢɹ ɨɛɴɟɦɨɜ ɝɨɪɧɵɯ ɪɚɛɨɬ ɜ
ɩɪɨɰɟɫɫɟ ɪɚɡɪɚɛɨɬɤɢ ɦɟɫɬɨɪɨɠɞɟɧɢɣ ɢ ɞɪ.;

- ɪɚɡɪɚɛɨɬɚɬɶ ɦɟɬɨɞɢɤɭ ɪɚɫɱɟɬɚ ɱɢɫɥɟɧɧɨɫɬɢ
ɲɬɚɬɨɜ ɦɚɪɤɲɟɣɞɟɪɫɤɢɯ ɫɥɭɠɛ ɫ ɭɱɟɬɨɦ ɧɨɜɵɯ ɬɟɯ-
ɧɨɥɨɝɢɣ;

- ɫɨɡɞɚɬɶ ɢɧɮɨɪɦɚɰɢɨɧɧɵɟ ɩɪɨɞɭɤɬɵ ɫ ɢɫɩɨɥɶ-
ɡɨɜɚɧɢɟɦ ɪɚɞɚɪɧɵɯ ɤɨɫɦɢɱɟɫɤɢɯ ɫɧɢɦɤɨɜ;

- ɪɚɡɪɚɛɨɬɚɬɶ ɞɨɩɭɫɬɢɦɵɟ ɨɬɤɥɨɧɟɧɢɹ ɝɟɨɦɟɬ-
ɪɢɱɟɫɤɢɯ ɩɚɪɚɦɟɬɪɨɜ ɩɪɨɜɨɞɧɢɤɨɜ ɠɟɫɬɤɨɣ ɚɪɦɢɪɨɜ-
ɤɢ ɷɤɫɩɥɭɚɬɢɪɭɟɦɵɯ ɜɟɪɬɢɤɚɥɶɧɵɯ ɲɚɯɬɧɵɯ ɫɬɜɨɥɨɜ;

- ɪɚɡɪɚɛɨɬɚɬɶ ɦɟɬɨɞɢɤɭ ɚɧɚɥɢɡɚ ɩɪɨɮɢɥɶɧɵɯ
ɫɴɟɦɨɤ ɠɟɫɬɤɢɯ ɩɪɨɜɨɞɧɢɤɨɜ ɜɟɪɬɢɤɚɥɶɧɵɯ ɲɚɯɬɧɵɯ
ɫɬɜɨɥɨɜ ɫ ɪɚɫɱɟɬɨɦ ɩɚɪɚɦɟɬɪɨɜ ɪɢɯɬɨɜɨɱɧɵɯ ɪɚɛɨɬ;

- ɪɚɡɪɚɛɨɬɚɬɶ ɚɩɩɚɪɚɬɭɪɭ ɞɢɫɬɚɧɰɢɨɧɧɨɝɨ ɨɩɪɟ-
ɞɟɥɟɧɢɹ ɩɨɥɨɠɟɧɢɹ ɫɬɜɨɥɨɩɪɨɯɨɞɱɟɫɤɨɝɨ  ɤɨɦɩɥɟɤɫɚ;

- ɨɪɝɚɧɢɡɨɜɚɬɶ ɢɡɝɨɬɨɜɥɟɧɢɟ ɩɪɨɟɤɰɢɨɦɟɬɪɨɜ
ɞɥɹ ɩɪɟɞɩɪɢɹɬɢɣ ɢ ɨɛɭɱɢɬɶ ɩɟɪɫɨɧɚɥ ɢɡɦɟɪɟɧɢɹɦ
ɩɪɨɟɤɰɢɨɦɟɬɪɚɦɢ;

- ɜɵɹɜɢɬɶ ɢ ɨɤɨɧɬɭɪɢɬɶ ɭɱɚɫɬɤɢ ɢɡɦɟɧɟɧɢɣ ɪɟɥɶ-
ɟɮɚ ɩɨ ɤɨɫɦɢɱɟɫɤɢɦ ɫɧɢɦɤɚɦ, ɩɪɨɢɡɨɲɟɞɲɢɯ ɡɚ ɩɟ-
ɪɢɨɞ ɦɟɠɞɭ ɞɜɭɦɹ ɫɴɟɦɤɚɦɢ;

- ɫɨɡɞɚɬɶ ɨɪɬɨɮɨɬɨɩɥɚɧɵ ɢ ɤɚɪɬɵ ɫ ɞɟɬɚɥɢɡɚɰɢ-
ɟɣ ɞɨ 1 ɦ.

ɉɪɢɜɟɞɟɧɧɵɣ ɩɟɪɟɱɟɧɶ ɧɟ ɨɯɜɚɬɵɜɚɟɬ ɜɫɟɝɨ
ɦɧɨɝɨɨɛɪɚɡɢɹ ɜɵɩɨɥɧɹɟɦɵɯ ɪɚɛɨɬ. Ⱦɥɹ ɩɨɥɭɱɟɧɢɹ
ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ ɢɧɮɨɪɦɚɰɢɢ ɩɪɨɫɢɦ ɫɜɹɡɚɬɶɫɹ ɫ ɧɚ-
ɦɢ ɭɞɨɛɧɵɦ ɞɥɹ  ȼɚɫ ɫɩɨɫɨɛɨɦ.

Ɇɵ ɫɬɪɟɦɢɦɫɹ ɞɨɫɬɢɝɚɬɶ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɪɟ-
ɡɭɥɶɬɚɬɚ ɫ ɧɚɢɦɟɧɶɲɢɦɢ ɢɡɞɟɪɠɤɚɦɢ (ɮɢɧɚɧɫɨɜɵɦɢ,
ɱɟɥɨɜɟɱɟɫɤɢɦɢ, ɜɪɟɦɟɧɧɵɦɢ ɢ ɬɞ.), ɜ ɬɨɦ ɱɢɫɥɟ ɡɚ
ɫɱɟɬ ɜɧɟɞɪɟɧɢɹ ɫɨɜɪɟɦɟɧɧɵɯ ɞɨɫɬɢɠɟɧɢɣ ɧɚɭɤɢ ɢ
ɬɟɯɧɨɥɨɝɢɣ.

ɇɚɲɢ ɡɚɤɚɡɱɢɤɢ ɡɚ ɩɨɫɥɟɞɧɢɟ 5 ɥɟɬ: ȺɈ «Ⱥɩɚ-
ɬɢɬ», ɈȺɈ «ȽɆɄ «ɇɨɪɢɥɶɫɤɢɣ ɧɢɤɟɥɶ», ɈȺɈ «Ʌɚɮɚɪɠ
ɐɟɦɟɧɬ», ɈȺɈ «ɋɍɗɄ Ʉɪɚɫɧɨɹɪɫɤ», ɈɈɈ «ɋɄ
ɊɍɋȼɖȿɌɉȿɌɊɈ», ɈȺɈ «Ʉɧɚɭɮ Ƚɢɩɫ ɇɨɜɨɦɨɫɤɨɜɫɤ»,
ɈȺɈ «Ɋɟɝɢɨɧɫɧɚɛɫɛɵɬ» ɢ ɞɪ.

Ʉɨɧɬɚɤɬɧɚɹ ɢɧɮɨɪɦɚɰɢɹ:
199106, ɋɚɧɤɬɉɟɬɟɪɛɭɪɝ, ȼɚɫɢɥɶɟɜɫɤɢɣ ɨɫɬɪɨɜ, ɋɪɟɞɧɢɣ ɩɪ. ɞ. 82

www.spmi.ru, http://vk.com/laboratory_md
ɉɪɨɪɟɤɬɨɪ (ɞɢɪɟɤɬɨɪ): ɒɚɛɚɪɨɜ Ⱥɪɤɚɞɢɣ ɇɢɤɨɥɚɟɜɢɱ,

Ɍɟɥɟɮɨɧ: (812)321-96-09, ɮɚɤɫ: (812)321-96-09, e-mail: post@spmi.ru
Ɂɚɜɟɞɭɸɳɢɣ ɥɚɛɨɪɚɬɨɪɢɟɣ: ɀɭɤɨɜ Ƚɪɢɝɨɪɢɣ ɉɟɬɪɨɜɢɱ,
ɬɟɥɟɮɨɧ: 8(812)321-30-30, ɟ-mail:
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ɍȼȺɀȺȿɆɕȿ ɉɈȾɉɂɋɑɂɄɂ!

ɉɪɟɞɥɚɝɚɟɦ ɜɚɦ ɩɨɞɩɢɫɚɬɶɫɹ ɧɚ ɠɭɪɧɚɥ «Ɇɚɪɤɲɟɣɞɟɪɫɤɢɣ ɜɟɫɬɧɢɤ»

ɧɚ ɜɬɨɪɨɟ ɩɨɥɭɝɨɞɢɟ 2016 ɝɨɞɚ
ɇɚɭɱɧɵɣ ɢ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɣ ɠɭɪɧɚɥ  «Ɇɚɪɤɲɟɣɞɟɪɫɤɢɣ ɜɟɫɬɧɢɤ» ɹɜɥɹɟɬɫɹ  ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɦ

ɢɡɞɚɧɢɟɦ ɞɥɹ ɝɨɪɧɵɯ ɢɧɠɟɧɟɪɨɜɦɚɪɤɲɟɣɞɟɪɨɜ, ɝɟɨɞɟɡɢɫɬɨɜ ɢ ɝɟɨɥɨɝɨɜ, ɨɫɜɟɳɚɸɳɢɦ ɧɚɭɱɧɨɬɟɯɧɢɱɟɫɤɢɟ ɨɪ-
ɝɚɧɢɡɚɰɢɨɧɧɨɩɪɚɜɨɜɵɟ ɩɪɨɛɥɟɦɵ ɦɚɪɤɲɟɣɞɟɪɫɤɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ ɪɚɡɪɚɛɨɬɤɢ ɦɟɫɬɨɪɨɠɞɟɧɢɣ ɩɨɥɟɡɧɵɯ ɢɫɤɨ-
ɩɚɟɦɵɯ ɢ ɝɨɪɧɨɫɬɪɨɢɬɟɥɶɧɵɯ ɪɚɛɨɬ.

ɀɭɪɧɚɥ ɩɭɛɥɢɤɭɟɬ ɢɧɮɨɪɦɚɰɢɸ, ɤɚɫɚɸɳɭɸɫɹ:
– ɧɨɪɦɚɬɢɜɧɵɯ ɞɨɤɭɦɟɧɬɨɜ ɢ ɢɧɫɬɪɭɤɰɢɣ ɩɨ ɨɛɟɫɩɟɱɟɧɢɸ ɛɟɡɨɩɚɫɧɨɫɬɢ ɝɨɪɧɨɝɨ

ɩɪɨɢɡɜɨɞɫɬɜɚ;
– ɨɛɦɟɧɚ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɦ ɨɩɵɬɨɦ ɦɚɪɤɲɟɣɞɟɪɨɜ;
– ɧɚɭɱɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ ɜ ɨɛɥɚɫɬɢ ɦɚɪɤɲɟɣɞɟɪɫɤɨɝɨ ɢɫɤɭɫɫɬɜɚ;
– ɧɨɜɵɯ ɬɟɯɧɨɥɨɝɢɣ, ɬɟɯɧɢɱɟɫɤɢɯ ɫɪɟɞɫɬɜ, ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ ɢ

ɩɪɨɝɪɟɫɫɢɜɧɵɯ ɦɟɬɨɞɨɜ ɩɨɥɭɱɟɧɢɹ, ɜɟɞɟɧɢɹ ɢ ɯɪɚɧɟɧɢɹ ɝɨɪɧɨɣ ɞɨɤɭɦɟɧɬɚɰɢɢ;
– ɡɚɤɨɧɨɞɚɬɟɥɶɧɨɣ ɛɚɡɵ ɧɟɞɪɨɩɨɥɶɡɨɜɚɧɢɹ, ɚɫɩɟɤɬɨɜ ɨɫɜɨɟɧɢɹ ɧɟɞɪ, ɩɪɨɛɥɟɦ

ɫɨɰɢɚɥɶɧɨɣ ɡɚɳɢɳɟɧɧɨɫɬɢ ɬɪɭɞɹɳɢɯɫɹ – ɝɨɪɧɵɯ ɫɩɟɰɢɚɥɢɫɬɨɜ;
– ɫɵɪɶɟɜɨɣ ɛɚɡɵ ɝɨɪɧɨɣ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ Ɋɨɫɫɢɢ, ɚ ɬɚɤɠɟ ɦɢɪɨɜɨɝɨ ɢ ɜɧɭɬɪɟɧɧɟɝɨ

ɪɵɧɤɨɜ ɦɟɬɚɥɥɨɜ, ɦɢɧɟɪɚɥɨɜ ɢ ɬɨɩɥɢɜɚ.
©Ɇɚɪɤɲɟɣɞɟɪɫɤɢɣ ɜɟɫɬɧɢɤ» ɜɨɲɟɥ ɜ ɨɛɧɨɜɥɟɧɧɵɣ ɫɩɢɫɨɤ ɠɭɪɧɚɥɨɜ ȼȺɄ ɫ

2016 ɝɨɞɚ ɢ ɩɭɛɥɢɤɭɟɦɵɟ ɜ ɧɟɦ ɫɬɚɬɶɢ ɞɢɫɫɟɪɬɚɧɬɵ ɦɨɝɭɬ ɜɤɥɸɱɚɬɶ ɜ ɩɟɪɟɱɟɧɶ ɫɜɨɢɯ
ɧɚɭɱɧɵɯ ɬɪɭɞɨɜ.

ȼɵɯɨɞɢɬ ɠɭɪɧɚɥ ɨɞɢɧ ɪɚɡ ɜ 2 ɦɟɫɹɰɚ (6 ɪɚɡ ɜ ɝɨɞɭ) ɮɨɪɦɚɬɨɦ «Ⱥ4» ɢ ɨɛɴɟɦɨɦ ɞɨ 72
ɫɬɪɚɧɢɰ.

ɀɭɪɧɚɥ ɪɚɫɫɵɥɚɟɬɫɹ ɩɨ ɩɨɞɩɢɫɤɟ ɧɚ ɩɪɟɞɩɪɢɹɬɢɹ, ɜ ɧɚɭɱɧɵɟ ɭɱɪɟɠɞɟɧɢɹ, ɜ
ɨɪɝɚɧɢɡɚɰɢɢ ɢ ɱɚɫɬɧɵɦ ɥɢɰɚɦ ɧɚ ɬɟɪɪɢɬɨɪɢɢ Ɋɨɫɫɢɢ ɢ ɫɬɪɚɧ ɋɇȽ.

ɉɨɞɩɢɫɚɬɶɫɹ ɧɚ ɠɭɪɧɚɥ ɦɨɠɧɨ ɜ ɨɬɞɟɥɟɧɢɹɯ ɫɜɹɡɢ, ɩɨ ɢɧɞɟɤɫɚɦ:
ɜ ɤɚɬɚɥɨɝɟ ɈȺɈ «Ɋɨɫɩɟɱɚɬɶ» 71675;
ɜ ɤɚɬɚɥɨɝɟ «ɉɪɟɫɫɚ Ɋɨɫɫɢɢ» 90949;
ɜ ɤɚɬɚɥɨɝɟ «ɍɪɚɥɉɪɟɫɫ» 71675;
ɜ ɢɧɬɟɪɧɟɬɤɚɬɚɥɨɝɟ «ȺɊɁɂ» ɗ90949. ɋɫɵɥɤɚ ɧɚ ɤɚɬɚɥɨɝ ɞɥɹ ɩɨɞɩɢɫɤɢ ɨɧɥɚɣɧ:

.
ɉɨɞɩɢɫɤɚ ɱɟɪɟɡ ɪɟɞɚɤɰɢɸ ɩɪɢɧɢɦɚɟɬɫɹ ɫ ɥɸɛɨɝɨ ɬɟɤɭɳɟɝɨ ɧɨɦɟɪɚ. Ⱦɥɹ

ɨɮɨɪɦɥɟɧɢɹ ɩɨɞɩɢɫɤɢ ɧɚ 2016 ɝ. ɧɟɨɛɯɨɞɢɦɨ ɩɟɪɟɱɢɫɥɢɬɶ ɧɚ ɫɱɟɬ ɪɟɞɚɤɰɢɢ ɫɭɦɦɭ
ɩɪɟɞɨɩɥɚɬɵ ɫɨɝɥɚɫɧɨ ɤɚɬɚɥɨɠɧɨɣ ɰɟɧɵ ɠɭɪɧɚɥɚ, ɭɤɚɡɚɜ ɬɨɱɧɵɣ ɩɨɱɬɨɜɵɣ ɚɞɪɟɫ, ɚ
ɬɚɤɠɟ ɞɨɥɠɧɨɫɬɶ ɢ ɮɚɦɢɥɢɸ ɩɨɥɭɱɚɬɟɥɹ.
ɇɚ 2016 ɝ. ɫɬɨɢɦɨɫɬɶ ɨɞɧɨɝɨ ɧɨɦɟɪɚ ɠɭɪɧɚɥɚ 1534 ɪɭɛɥɹ, ɜɤɥɸɱɚɹ ɇȾɋ.
ɋɬɨɢɦɨɫɬɶ ɝɨɞɨɜɨɣ ɩɨɞɩɢɫɤɢ 9204 ɪɭɛɥɹ (ɜ ɬɨɦ ɱɢɫɥɟ ɇȾɋ 1404 ɪɭɛɥɹ).

ɍɜɚɠɚɟɦɵɟ ɪɟɤɥɚɦɨɞɚɬɟɥɢ ɇɌɢɉ ɠɭɪɧɚɥɚ «Ɇȼ»!

ɂɧɮɨɪɦɢɪɭɟɦ ȼɚɫ, ɱɬɨ ɪɚɫɰɟɧɤɢ ɡɚ ɩɭɛɥɢɤɚɰɢɸ ɪɟɤɥɚɦ ɢ ɢɧɮɨɪɦɚɰɢɣ ɜ 2016 ɝ.
ɫɨɫɬɚɜɥɹɸɬ:

ɜ ɮɨɪɦɚɬɟ Ⱥ4 – 16 ɬɪɭɛ. + ɇȾɋ – ɩɨɥɧɨɰɜɟɬɧɚɹ ɪɟɤɥɚɦɚ;
–  8 ɬɪɭɛ. + ɇȾɋ – ɱɟɪɧɨɛɟɥɚɹ ɪɟɤɥɚɦɚ.

ɜ ɮɨɪɦɚɬɟ Ⱥ5 –  8 ɬɪɭɛ. + ɇȾɋ – ɩɨɥɧɨɰɜɟɬɧɚɹ ɪɟɤɥɚɦɚ;
–  4 ɬɪɭɛ. + ɇȾɋ – ɱɟɪɧɨɛɟɥɚɹ ɪɟɤɥɚɦɚ.

ȼɫɹ ɢɧɮɨɪɦɚɰɢɹ ɜ ɠɭɪɧɚɥɟ ɛɭɞɟɬ ɩɭɛɥɢɤɨɜɚɬɶɫɹ ɩɨɫɥɟ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɣ ɨɩɥɚɬɵ ɫɨɝɥɚɫɧɨ ɞɨɝɨɜɨɪɚɦ ɢ ɫɱɟɬɚɦ, ɜɵɫɬɚɜɥɟɧɧɵɦ ɢɡɞɚɬɟɥɟɦ.
ɉɪɨɟɤɬɵ ȼɚɲɢɯ ɪɟɤɥɚɦ ɢ ɢɧɮɨɪɦɚɰɢɣ, ɚ ɬɚɤɠɟ ɡɚɹɜɤɢ ɢ ɩɥɚɬɟɠɧɵɟ ɩɨɪɭɱɟɧɢɹ ɨ ɩɪɨɢɡɜɟɞɟɧɧɨɣ

ɨɩɥɚɬɟ ɩɨ ɩɨɞɩɢɫɤɟ ɧɟɨɛɯɨɞɢɦɨ ɩɪɟɞɫɬɚɜɥɹɬɶ ɜ ɪɟɞɚɤɰɢɸ ɩɨ ɷɥɟɤɬɪɨɧɧɨɣ ɩɨɱɬɟ: office@giprocm.ru ɢɥɢ ɩɨ ɮɚɤɫɭ: (495) 616-95-55.
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