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ɱɟɬɧɨɫɬɢ ɩɟɪɟɞ ɝɨɫɨɪɝɚɧɚɦɢ, ɬɚɤ ɢ ɞɥɹ ɪɚɡɜɢɬɢɹ ɫɢɫɬɟɦɵ ɢɧɮɨɪɦɢɪɨɜɚɧɢɹ ɨ ɦɟɪɨɩɪɢɹɬɢɹɯ ɋɆɊ.
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ɌȿɏɇɈɅɈȽɂɑȿɋɄɂȿ ɋɏȿɆɕ ɊȺɁɊȺȻɈɌɄɂ ȻȺɁɈȼɕɏ ɆȿɋɌɈɊɈɀȾȿɇɂɃ
ɊȿȾɄɈɁȿɆȿɅɖɇɕɏ ɆȿɌȺɅɅɈȼ ȼ ɊɈɋɋɂɂ

Ɋɚɫɫɦɨɬɪɟɧɵ ɜɨɡɦɨɠɧɵɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɫɯɟɦɵ ɩɟɪɟɪɚɛɨɬɤɢ ɛɚɡɨɜɵɯ ɦɟɫɬɨɪɨɠɞɟɧɢɣ ɪɟɞɤɨɡɟɦɟɥɶɧɵɯ ɦɟɫɬɨɪɨɠɞɟɧɢɣ
Ɋɨɫɫɢɢ. Ⱦɚɧɵ ɩɪɟɞɩɨɥɨɠɢɬɟɥɶɧɵɟ ɝɟɨɥɨɝɢɱɟɫɤɢɟ ɨɫɧɨɜɵ ɢɯ ɜɨɡɧɢɤɧɨɜɟɧɢɹ (ɦɟɫɬɚ ɪɚɡɪɵɜɨɜ ɤɨɧɬɢɧɟɧɬɚɥɶɧɵɯ ɩɥɢɬ, ɭɥɶɬ-
ɪɚɨɫɧɨɜɧɵɟ ɩɨɪɨɞɵ).
ɄɅɘɑȿȼɕȿ ɋɅɈȼȺ: ɪɟɞɤɨɡɟɦɟɥɶɧɵɟ ɦɟɫɬɨɪɨɠɞɟɧɢɹ; ɦɨɧɚɰɢɬ; ɩɢɪɨɯɥɨɪ; ɛɚɫɬɧɟɡɢɬ; ɤɨɦɩɥɟɤɫɧɵɟ ɬɟɯɧɨɥɨɝɢɢ ɩɟɪɟɪɚ-
ɛɨɬɤɢ; ɢɨɧɧɨɫɨɪɛɢɪɨɜɚɧɧɵɟ; ɩɪɢɪɨɞɧɚɹ ɦɟɯɚɧɨɚɤɬɢɜɚɰɢɹ.

B.P.Rudnev, I.L.Demidov, V.Yu.Lashkhiya

TECHNOLOGICAL SCHEMES OF DEVELOPMENT OF BASIC DEPOSITS OF RARE-EARTH

METALS IN RUSSIA

Possible technological schemes of processing of basic deposits of rare-earth fields of Russia are considered. Presumable geologi-
cal bases of their emergence are given (places of ruptures of continental plates, ultra main breeds).

KEY WORDS: rare-earth fields; monazite; pyrochlor; bastnasite; complex technologies of processing; ion-sorbed; natural mechani-
cal activation.

1. Ɉɛɳɚɹ ɨɰɟɧɤɚ ɡɚɩɚɫɨɜ ɢ ɞɨɛɵɱɢ
ɪɟɞɤɨɡɟɦɟɥɶɧɵɯ ɦɟɬɚɥɥɨɜ ɜ Ɋɨɫɫɢɢ

Ɇɢɧɟɪɚɥɶɧɨɫɵɪɶɟɜɚɹ ɛɚɡɚ ɪɟɞɤɨɡɟɦɟɥɶɧɵɯ
ɦɟɬɚɥɥɨɜ (ɊɁɆ) ɜ Ɋɨɫɫɢɢ ɩɨ ɜɟɥɢɱɢɧɟ ɭɬɜɟɪɠɞɟɧɧɵɯ
ȽɄɁ ɆɉɊ ɊɎ ɡɚɩɚɫɨɜ ɡɚɧɢɦɚɟɬ ɜɟɞɭɳɟɟ ɦɟɫɬɨ ɜ ɦɢɪɟ.

ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ ɨɫɧɨɜɧɵɯ ɨɬɟɱɟɫɬɜɟɧɧɵɯ ɦɟ-
ɫɬɨɪɨɠɞɟɧɢɣ ɊɁɆ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥ.1 [1].

Ɍɚɛɥɢɰɚ 1

ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ ɨɫɧɨɜɧɵɯ ɛɚɥɚɧɫɨɜɵɯ
ɨɬɟɱɟɫɬɜɟɧɧɵɯ ɦɟɫɬɨɪɨɠɞɟɧɢɣ ɪɟɞɤɨɡɟɦɟɥɶɧɵɯ

ɦɟɬɚɥɥɨɜ

ʋʋ
ɩɩ Ɇɟɫɬɨɪɨɠɞɟɧɢɟ

Ƚɟɨɥɨɝɨ-
ɩɪɨɦɵɲɥɟɧ-
ɧɵɣ ɬɢɩ

ɊɁɆ,
%

1. Ʌɨɜɨɡɟɪɫɤɨɟ (Ɇɭɪɦɚɧ-
ɫɤɚɹ ɨɛɥ.). Ⱦɟɣɫɬɜɭɸɳɟɟ

ɇɟɮɟɥɢɧɨɜɵɟ
ɫɢɟɧɢɬɵ ɫ
ɥɨɩɚɪɢɬɨɦ

1,2

2. Ɍɨɦɬɨɪɫɤɨɟ (Ɋɟɫɩɭɛɥɢɤɚ
ɋɚɯɚəɤɭɬɢɹ), ɭɱɚɫɬɨɤ
Ȼɭɪɚɧɧɵɣ. ɋɬɚɞɢɹ
ɨɫɜɨɟɧɢɹ

ɉɢɪɨɯɥɨɪ-
ɦɨɧɚɰɢɬ-

ɤɪɚɧɞɚɥɥɢɬɨ-
ɜɨɟ

12-15

3. ɉɚɜɥɨɜɫɤɚɹ ɩɥɨɳɚɞɶ ɧɟ ɢɡɭɱɟɧɚ 1%

ɇɚ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɦ ɛɚɥɚɧɫɟ ɱɢɫɥɹɬɫɹ 15 ɤɨɦ-
ɩɥɟɤɫɧɵɯ ɪɟɞɤɨɦɟɬɚɥɥɢɱɟɫɤɢɯ ɦɟɫɬɨɪɨɠɞɟɧɢɣ, ɜ ɤɨ-
ɬɨɪɵɯ ɊɁɆ ɭɱɬɟɧɵ ɜ ɤɚɱɟɫɬɜɟ ɩɨɩɭɬɧɵɯ. Ȼɨɥɟɟ 40%
ɛɚɥɚɧɫɨɜɵɯ ɡɚɩɚɫɨɜ ɨɤɫɢɞɨɜ ɊɁɆ ɫɨɞɟɪɠɢɬɫɹ ɜ ɚɩɚ-
ɬɢɬɨɜɵɯ ɪɭɞɚɯ ɏɢɛɢɧɫɤɢɯ ɦɟɫɬɨɪɨɠɞɟɧɢɣ.

ɑɟɬɜɟɪɬɚɹ ɱɚɫɬɶ ɡɚɩɚɫɨɜ ɨɤɫɢɞɨɜ ɊɁɆ ɫɨɞɟɪɠɢɬɫɹ
ɜ ɥɨɩɚɪɢɬɨɜɵɯ ɪɭɞɚɯ Ʌɨɜɨɡɟɪɫɤɨɝɨ ɦɟɫɬɨɪɨɠɞɟɧɢɹ. Ɇɟ-
ɫɬɨɪɨɠɞɟɧɢɟ ɹɜɥɹɟɬɫɹ ɟɞɢɧɫɬɜɟɧɧɵɦ ɪɭɞɧɵɦ ɩɪɨɦɵɲ-
ɥɟɧɧɨ ɨɫɜɨɟɧɧɵɦ ɢɫɬɨɱɧɢɤɨɦ ɊɁɆ ɜ Ɋɨɫɫɢɢ. ȿɠɟɝɨɞɧɨ
Ʌɨɜɨɡɟɪɫɤɢɣ ȽɈɄ ɜɵɩɭɫɤɚɟɬ ɨɤɨɥɨ 8 ɬɵɫɬ ɤɨɧɰɟɧɬɪɚɬɚ,
ɩɪɢ ɩɪɨɟɤɬɧɨɣ ɦɨɳɧɨɫɬɢ ɞɨ 24 ɬɵɫɬ.

ɉɟɪɟɪɚɛɨɬɤɚ ɥɨɩɚɪɢɬɨɜɨɝɨ ɤɨɧɰɟɧɬɪɚɬɚ ɩɪɨɢɡ-
ɜɨɞɢɬɫɹ ɧɚ ɋɨɥɢɤɚɦɫɤɨɦ ɦɚɝɧɢɟɜɨɦ ɡɚɜɨɞɟ ɫ ɩɨɥɭɱɟ-
ɧɢɟɦ ɤɚɪɛɨɧɚɬɨɜ ɪɟɞɤɨɡɟɦɟɥɶɧɵɯ ɦɟɬɚɥɥɨɜ. ɍɜɟɥɢ-
ɱɟɧɢɟ ɞɨɛɵɱɢ ɢ ɩɟɪɟɪɚɛɨɬɤɢ ɥɨɩɚɪɢɬɨɜɨɝɨ ɤɨɧɰɟɧ-
ɬɪɚɬɚ ɩɨɡɜɨɥɹɟɬ ɜ ɞɨɫɬɚɬɨɱɧɨ ɤɨɪɨɬɤɢɣ ɩɟɪɢɨɞ ɜɪɟ-
ɦɟɧɢ ɡɧɚɱɢɬɟɥɶɧɨ ɧɚɪɚɫɬɢɬɶ ɜɵɩɭɫɤ ɪɟɞɤɨɡɟɦɟɥɶɧɨɣ

ɩɪɨɞɭɤɰɢɢ.
Ɍɨɦɬɨɪɫɤɨɟ ɦɟɫɬɨɪɨɠɞɟɧɢɟ  ɪɚɫɩɨɥɨɠɟɧɨ ɧɚ

ɫɟɜɟɪɨɡɚɩɚɞɟ Ɋɟɫɩɭɛɥɢɤɢ əɤɭɬɢɹ, ɜ ɧɚɫɬɨɹɳɟɟ ɜɪɟ-
ɦɹ ɧɚɯɨɞɢɬɫɹ ɜ ɫɬɚɞɢɢ ɨɫɜɨɟɧɢɹ.

Ɇɟɫɬɨɪɨɠɞɟɧɢɟ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɩɢɪɨɯɥɨɪ-
ɦɨɧɚɰɢɬɤɪɚɧɞɚɥɥɢɬɨɜɵɟ ɪɭɞɵ ɩɟɪɟɨɬɥɨɠɟɧɧɨɣ ɤɨɪɵ
ɜɵɜɟɬɪɢɜɚɧɢɹ. Ɇɢɧɢɦɚɥɶɧɚɹ ɦɨɳɧɨɫɬɶ ɪɭɞɧɨɝɨ ɩɥɚ-
ɫɬɚ ɢ ɦɚɤɫɢɦɚɥɶɧɚɹ ɦɨɳɧɨɫɬɶ ɛɟɡɪɭɞɧɨɝɨ ɫɥɨɹ 2 ɦ.
ɇɚɢɛɨɥɟɟ ɢɡɭɱɟɧɧɵɦ ɹɜɥɹɟɬɫɹ ɭɱɚɫɬɨɤ ɦɟɫɬɨɪɨɠɞɟ-
ɧɢɹ «Ȼɭɪɚɧɧɵɣ». Ɂɚɩɚɫɵ ɤɨɧɞɢɰɢɨɧɧɵɯ ɪɭɞ ɧɚ ɜɵɹɜ-
ɥɟɧɧɵɯ ɭɱɚɫɬɤɚɯ ɦɟɫɬɨɪɨɠɞɟɧɢɹ, ɩɨɞɫɱɢɬɚɧɧɵɟ ɩɨ
ɩɪɨɦɵɲɥɟɧɧɵɦ ɤɚɬɟɝɨɪɢɹɦ, ɫɨɫɬɚɜɥɹɸɬ 42,68 ɦɥɧɬ,
ɜ ɬɨɦ ɱɢɫɥɟ ɜ ɭɧɢɤɚɥɶɧɨ ɛɨɝɚɬɵɯ ɪɭɞɚɯ ɫɭɦɦɚ ɨɤɫɢ-
ɞɨɜ ɪɟɞɤɢɯ ɡɟɦɟɥɶ ɫɨɫɬɚɜɥɹɟɬ 220,563 ɬɵɫɬ. ɋɪɟɞ-
ɧɟɟ ɫɨɞɟɪɠɚɧɢɟ ɩɨ ɨɤɫɢɞɚɦ ɪɟɞɤɢɯ ɡɟɦɟɥɶ ɫɨɫɬɚɜɥɹ-
ɟɬ ɨɬ 1-2% (ɜ ɤɨɪɟɧɧɵɯ ɪɭɞɚɯ) ɞɨ 12,8% (ɜ ɤɨɪɚɯ ɜɵ-
ɜɟɬɪɢɜɚɧɢɹ). ɍɫɥɨɜɢɹ ɡɚɥɟɝɚɧɢɹ ɪɭɞɧɨɝɨ ɩɥɚɫɬɚ ɛɥɚ-
ɝɨɩɪɢɹɬɧɵ ɞɥɹ ɤɚɪɶɟɪɧɨɣ ɪɚɡɪɚɛɨɬɤɢ. ȼ ɜɵɛɪɚɧɧɨɦ
ɞɥɹ ɨɬɪɚɛɨɬɤɢ ɭɱɚɫɬɤɟ Ȼɭɪɚɧɧɵɣ ɝɥɭɛɢɧɚ ɡɚɥɟɝɚɧɢɹ
ɫɨɫɬɚɜɥɹɟɬ 15 ɦ ɢ ɦɨɳɧɨɫɬɶ 11 ɦ, ɩɪɢ ɫɪɟɞɧɟɦ ɫɨ-
ɞɟɪɠɚɧɢɢ ɊɁɆ 10,83% ɢ ɡɚɩɚɫɟ 423,3 ɬɵɫɬ. ɋɥɟɞɭɟɬ
ɩɨɞɱɟɪɤɧɭɬɶ ɤɪɚɣɧɟ ɬɨɧɤɢɣ ɪɚɡɦɟɪ ɱɚɫɬɢɰ ɤɨɪɵ ɜɵ-

ɜɟɬɪɢɜɚɧɢɹ (ɭɱɚɫɬɨɤ Ȼɭɪɚɧɧɵɣ 1-2),  ɬɟ.  ɪɭɞɵ ɦɟɯɚ-
ɧɨɚɤɬɢɜɢɪɨɜɚɧɵ, ɩɢɪɚɬɢɪɨɜɚɧɵ.

Ɉɫɧɨɜɧɨɣ ɫɨɫɬɚɜ ɊɁɆ ɩɪɟɞɫɬɚɜɥɟɧ Pr, Nd, Sm,
Eu, La, ɚ ɬɚɤɠɟ Ce, Sc, Y.

ɉɪɨɜɟɞɟɧɧɵɟ ɢɫɫɥɟɞɨɜɚɧɢɹ ɩɨ ɜɵɛɨɪɭ ɬɟɯɧɨɥɨ-
ɝɢɢ ɩɟɪɟɪɚɛɨɬɤɢ ɪɭɞ ɩɨɤɚɡɚɥɢ (ɜ ɫɥɭɱɚɟ ɳɟɥɨɱɧɨɝɨ
ɜɫɤɪɵɬɢɹ ɢɫɯɨɞɧɨɣ ɪɭɞɵ) ɜɨɡɦɨɠɧɨɫɬɶ ɢɡɜɥɟɱɟɧɢɹ
ɊɁɆ ɧɚ ɭɪɨɜɧɟ 72,5% ɫ ɧɟɡɧɚɱɢɬɟɥɶɧɵɦɢ ɤɨɥɟɛɚɧɢɹ-
ɦɢ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɤɨɧɤɪɟɬɧɨɝɨ ɷɥɟɦɟɧɬɚ.

ɉɚɜɥɨɜɫɤɚɹ  ɩɥɨɳɚɞɶ ȼɨɡɧɟɫɟɧɫɤɨɝɨ ɦɟɫɬɨ-

ɪɨɠɞɟɧɢɹ  ɪɚɫɩɨɥɨɠɟɧɚ ɜ ɸɝɨɡɚɩɚɞɧɨɣ ɱɚɫɬɢ ɉɪɢ-

ɦɨɪɫɤɨɝɨ ɤɪɚɹ.
ɇɚ ɩɥɨɳɚɞɢ ɩɪɨɜɟɞɟɧɚ ɥɢɬɨɝɪɚɮɢɱɟɫɤɚɹ ɫɴɟɦ-

ɤɚ ɢ ɩɪɟɞɜɚɪɢɬɟɥɶɧɵɟ ɝɨɪɧɵɟ ɢ ɛɭɪɨɜɵɟ ɪɚɛɨɬɵ, ɩɨ-
ɤɚɡɚɜɲɢɟ ɜɵɫɨɤɭɸ ɩɟɪɫɩɟɤɬɢɜɧɨɫɬɶ ɬɟɪɪɢɬɨɪɢɢ ɧɚ
ɢɬɬɪɢɟɜɨɡɟɦɟɥɶɧɨɟ ɨɪɭɞɧɟɧɢɟ. Ɋɟɞɤɨɡɟɦɟɥɶɧɵɟ
ɷɥɟɦɟɧɬɵ ɩɪɢɫɭɬɫɬɜɭɸɬ ɜ ɪɭɞɚɯ ɥɢɛɨ ɜ ɜɢɞɟ ɫɨɛɫɬ-
ɜɟɧɧɵɯ ɦɢɧɟɪɚɥɨɜ (ɤɢɦɭɪɚɢɬ, ɥɨɤɤɚɥɢɬ, ɥɚɧɬɚɥɢɬ),
ɥɢɛɨ ɤɚɤ ɫɨɪɛɢɪɨɜɚɧɧɵɟ ɮɨɪɦɵ ɧɚ ɩɨɜɟɪɯɧɨɫɬɢ ɝɥɢ-
ɧɢɫɬɵɯ ɦɢɧɟɪɚɥɨɜ. ɋɨɞɟɪɠɚɧɢɟ ɊɁɗ ɤɨɥɟɛɥɟɬɫɹ ɜ
ɩɪɟɞɟɥɚɯ ɨɬ 0,05 ɞɨ 1,4%.



ɉɊɈȻɅȿɆɕ ɇȿȾɊɈɉɈɅɖɁɈȼȺɇɂə
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ɉɚɜɥɨɜɫɤɚɹ ɩɥɨɳɚɞɶ ɢɦɟɟɬ ɧɟɫɤɨɥɶɤɨ ɪɭɞɨɩɪɨ-
ɹɜɥɟɧɢɣ ɊɁɆ – Ⱥɛɪɚɦɨɜɫɤɨɟ, Ȼɨɣɤɨɜɫɤɨɟ ɢ ɞɪ. ɑɚɫɬɶ
ɪɭɞ ɨɬɧɨɫɢɬɫɹ ɤ ɬɢɩɭ «ɢɨɧɧɨɝɨ», ɬɟ. ɥɟɝɤɨ ɜɫɤɪɵɜɚɟ-
ɦɨɦɭ ɫɵɪɶɸ. Ɍɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɢɫɫɥɟɞɨɜɚɧɢɹ ɪɭɞ ɧɟ
ɩɪɨɜɨɞɢɥɢɫɶ. ɉɚɜɥɨɜɫɤɚɹ ɩɥɨɳɚɞɶ ɢɦɟɟɬ ɪɚɡɜɢɬɭɸ
ɫɬɪɭɤɬɭɪɭ, ɛɚɡɢɪɭɸɳɭɸɫɹ ɧɚ əɪɨɫɥɚɜɫɤɨɦ ȽɈɄɟ ɢ
ɭɝɨɥɶɧɵɯ ɤɚɪɶɟɪɚɯ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɫɨɡɞɚɧɢɟ ɐɟɧɬɪɚ
ɩɨ ɩɨɥɭɱɟɧɢɸ ɊɁɆ ɢ ɪɟɞɤɢɯ ɦɟɬɚɥɥɨɜ ɪɹɞɨɦ ɫ ȼɥɚ-
ɞɢɜɨɫɬɨɤɫɤɢɦ ɩɨɪɬɨɦ ɜɩɨɥɧɟ ɪɟɚɥɶɧɨ ɢ ɢɦɟɟɬ ɜɚɠɧɨɟ
ɡɧɚɱɟɧɢɟ ɞɥɹ ɨɫɜɨɟɧɢɹ Ⱦɚɥɶɧɟɝɨ ȼɨɫɬɨɤɚ.

ɂɫɯɨɞɹ ɢɡ ɦɢɧɟɪɚɥɨɝɢɱɟɫɤɨɝɨ ɫɨɫɬɚɜɚ ɪɭɞ,
ɜɤɪɚɩɥɟɧɧɨɫɬɢ ɜɨɡɦɨɠɧɨ ɩɪɢɦɟɧɟɧɢɟ ɪɹɞɚ ɬɟɯɧɨɥɨ-
ɝɢɣ, ɚ ɢɦɟɧɧɨ: Ʌɨɜɨɡɟɪɫɤɨɟ ɦɟɫɬɨɪɨɠɞɟɧɢɟ – ɮɥɨɬɚ-
ɰɢɹ, Ɍɨɦɬɨɪɫɤɨɟ ɦɟɫɬɨɪɨɠɞɟɧɢɟ (ɭɱɚɫɬɨɤ Ȼɭɪɚɧɧɵɣ)

– ɝɢɞɪɨɦɟɬɚɥɥɭɪɝɢɹ, ɉɚɜɥɨɜɫɤɚɹ ɩɥɨɳɚɞɶ – ɮɥɨɬɚ-
ɰɢɹ ɢɥɢ ɩɪɨɫɬɚɹ ɤɥɚɫɫɢɮɢɤɚɰɢɹ ɫ ɜɵɞɟɥɟɧɢɟɦ ɨɛɨ-
ɝɚɳɟɧɢɹ ɊɁɆ ɝɥɢɧɢɫɬɨɣ ɮɪɚɤɰɢɢ.

Ɋɚɫɫɦɚɬɪɢɜɚɹ ɨɛɳɢɟ ɩɪɢɡɧɚɤɢ ɪɟɞɤɨɡɟɦɟɥɶɧɵɯ
ɦɟɫɬɨɪɨɠɞɟɧɢɣ Ɋɨɫɫɢɢ, ɫɥɟɞɭɟɬ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɨɧɢ
ɧɚɯɨɞɹɬɫɹ ɜ ɡɨɧɚɯ ɪɚɡɥɨɦɨɜ ɞɪɟɜɧɢɯ ɤɨɧɬɢɧɟɧɬɨɜ,
ɜɨɡɦɨɠɧɨ, ɞɪɟɜɧɢɯ ɪɢɮɬɨɜ, ɧɚɥɢɱɢɟ ɤɨɥɶɰɟɜɵɯ
ɫɬɪɭɤɬɭɪ ɩɨɪɨɞɵ ɩɪɟɞɫɬɚɜɥɟɧɨ ɭɥɶɬɪɚɨɫɧɨɜɧɵɦɢ ɩɨ-
ɪɨɞɚɦɢ, ɯɚɪɚɤɬɟɪɧɵɦɢ ɞɥɹ ɦɚɧɬɢɢ, ɬɨɧɤɨɜɤɪɚɩɥɟɧ-
ɧɵɦɢ ɫɪɨɫɬɤɚɦɢ (ɭɱɚɫɬɨɤ Ȼɭɪɚɧɧɵɣ), ɧɚɥɢɱɢɟɦ ɪɚ-
ɞɢɨɚɤɬɢɜɧɵɯ ɷɥɟɦɟɧɬɨɜ (ɬɨɪɢɹ ɢ ɭɪɚɧɚ). ȼɨɡɦɨɠɧɨɫɬɶ
ɧɚɯɨɠɞɟɧɢɹ ɧɚ ɷɬɢɯ ɦɟɫɬɨɪɨɠɞɟɧɢɹɯ ɞɪɚɝɦɟɬɚɥɥɨɜ,
ɩɥɚɬɢɧɵ, ɚ ɬɚɤɠɟ ɭɫɬɨɣɱɢɜɵɯ ɤ ɝɢɞɪɨɬɟɪɦɚɥɶɧɵɦ ɭɫɥɨ-
ɜɢɹɦ ɦɟɬɚɥɥɨɜ ɢ ɦɢɧɟɪɚɥɨɜ ɬɢɩɚ ɦɨɧɚɰɢɬ, ɩɢɪɨɯɥɨɪ.

Ɍɚɛɥɢɰɚ 2
ɋɨɞɟɪɠɚɧɢɟ ɪɟɞɤɨɡɟɦɟɥɶɧɵɯ ɷɥɟɦɟɧɬɨɜ ɜ ɝɥɚɜɧɟɣɲɢɯ ɪɭɞɧɵɯ ɦɢɧɟɪɚɥɚɯ

ɜ ɜɟɫɨɜɵɯ ɩɪɨɰɟɧɬɚɯ ɨɬ ɫɭɦɦɵ ɪɟɞɤɢɯ ɡɟɦɟɥɶ)
Ɉɤɢɫɥɵ ɪɟɞɤɨɡɟɦɟɥɶɧɵɯ ɷɥɟɦɟɧɬɨɜȽɪɭɩ-

ɩɚ
Ɇɢɧɟɪɚɥ

La2O3 Ce2O3 Pr3O3 Nd2O3 Sm2O2 Eu2O3 Cd2O3 Tb2O3 Dy2O3 Y2O3 Ho2O3 Er2O3 Tu2O3 Yb2O3 Lu2O3

Ʌɨɩɚɪɢɬ
23-30 43-53 6-7 14-18 0-0,9 0-0,8 0-0,5 0-0,03 0-0,12

0-
0,008

0-
0,008

0-
0,016

0-0,03
0-

0,008
0-

0,002

Ʉɧɨɩɢɬ
15-23 42-51 5-9 18-25 2-2,5 0,1-0,5 0,4-1,2

0,1-
1,2

0,3-0,4 – – 0-0,2 – – –

Ȼɚɫɬɧɟɡɢɬ 23-44 45-53 3-6 7-17 0,1-1 0-0,2 – 0-0,1 – – – – – – –

ɉɚɪɢɡɢɬ 29 51 3-4 14-15 0-1,5 – – – – – – – – – –

Ɇɨɧɚɰɢɬ 14-37 37-46 4-6 10-25 3-11 – 2-7 – – – – – – – –

Ɋɟɞɤɨɡɟɦɟɥɶɧɵɣ
ɩɢɪɨɯɥɨɪ

21-33 44-59 5-10 11-16 0-1,2 0-0,1 0-0,1 0-0,1 0-0,1 5-6 – – – – –

ɗɲɢɧɢɬ 1-11 13-57 6-8 13-19 2-14 0-2,5 3-11 0-2 2-10 0-12,5 0-1 1-4 0-1 1-2 0-0,8

Ɋɚɛɞɨɮɚɧɢɬ 17-44 46-48 3-8 6-20 0-4 0-0,7 0-2 0-0,2 0-1 0-27 – 0-0,4 – 0-0,3 –

Ɉɪɬɢɬ 22-23 43-49 4-5 13-30 5-6 – 2-3 – 0-7 0-72 0-2 0-6 – 0-10 –

ɐ
ɟ
ɪ
ɢ
ɟ
ɜ
ɚ
ɹ

Ɋɟɞɤɨɡɟɦɟɥɶɧɵɣ
ɷɜɞɢɚɥɢɬ

8-13 23-33 4-6 13-22 3-6 0-1 2-5 0-1 2-9 15-26 0-0,7 1,0-3 0-0,5 2-6 –

ɂɬɬɪɨɩɚɪɢɡɢɬ 13-14 27,6 3,2 13,4 3,4 – 3,5 0,7 4,0 26,4 0,7 2,1 – 1,7 0,1

Ɏɟɪɝɭɫɨɧɢɬ
0-0,3

0,7-
1,2

0-0,5 1-2 1-3 0-2 3,6 0-1 4-8 59-64 1-2 5-7
0,9-
1,2

7-10 1,5-2

ɋɚɦɚɪɫɤɢɬ 0-1,5 0-0,3 0-1 2-4 5-12 0-0,3 7-52 1-4 8-15 5-61 1-2 1-4 0-0,9 0,7-0,5 0-1

ɏɥɨɩɢɧɢɬ 0-0,5 0.-0,3 0,4-1 2-3 3-6 0-0,4 4-10 0,2-2 4-8 50-80 0-2 1-6 0-2 3-10 0-3

ɉɪɢɨɪɢɬ
0-0,3 0-0,5 – 0-0,8 2-25 0-0,5 3-5 2 16 46-52 4-5 9-12

0,8-
1,2

6-9 1-2

Ʉɫɟɧɨɬɢɦ 1-3 1-5 0-2 0-9 0-3 0-0,6 3-11 0-2 5-13 45-64 2-4 2-11 0-1,5 1-15 1-3

ɂ
ɬ
ɬ
ɪ
ɢ
ɟ
ɜ
ɚ
ɹ

Ƚɚɞɨɥɢɧɢɬ 0-3 8-20 0-2 3-17 2-8 – 2-10 0-2 3-12 26-63 1-3 5-12 0-2 2-15 1-6

Ʉɚɤ ɜɢɞɧɨ ɢɡ ɬɚɛɥ .2, ɦɢɧɟɪɚɥɵ, ɨɫɨɛɟɧɧɨ ɯɚɪɚɤ-
ɬɟɪɧɵɟ ɞɥɹ ɪɭɞ ɊɎ (ɥɨɩɚɪɢɬ, ɦɨɧɚɰɢɬ, ɩɢɪɨɯɥɨɪ), ɹɜ-
ɥɹɸɬɫɹ ɤɨɦɩɥɟɤɫɧɵɦɢ, ɢ ɩɪɨɫɬɨ ɮɢɡɢɱɟɫɤɢɦɢ ɦɟɬɨ-
ɞɚɦɢ (ɬɟ. ɨɛɨɝɚɳɟɧɢɟɦ) ɢɡ ɧɢɯ ɧɟ ɦɨɝɭɬ ɛɵɬɶ ɩɨɥɭ-
ɱɟɧɵ ɱɢɫɬɨ ɪɟɞɤɨɡɟɦɟɥɶɧɵɟ ɤɨɧɰɟɧɬɪɚɬɵ, ɬɟ. ɧɟɨɛ-
ɯɨɞɢɦ ɝɢɞɪɨɦɟɬɚɥɥɭɪɝɢɱɟɫɤɢɣ ɩɟɪɟɞɟɥ.

ɉɪɢɜɟɞɟɦ ɤɪɚɬɤɨɟ ɨɩɢɫɚɧɢɟ ɬɟɯɧɨɥɨɝɢɣ ɨɛɨɝɚɳɟɧɢɹ
ɦɢɧɟɪɚɥɨɜ, ɫɨɞɟɪɠɚɳɢɯ ɪɟɞɤɨɡɟɦɟɥɶɧɵɟ ɷɥɟɦɟɧɬɵ [4].

1. Ɉɛɨɝɚɳɟɧɢɟ ɩɢɪɨɯɥɨɪɨɜɵɯ ɪɭɞ
Ɉɛɨɛɳɚɹ ɧɚɤɨɩɢɜɲɢɣɫɹ ɨɩɵɬ ɩɨ ɢɡɭɱɟɧɢɸ ɨɛɨ-

ɝɚɬɢɦɨɫɬɢ ɩɟɝɦɚɬɢɬɨɜɵɯ ɩɢɪɨɯɥɨɪɨɜɵɯ ɪɭɞ, ɦɨɠɧɨ
ɧɚɡɜɚɬɶ ɫɥɟɞɭɸɳɢɟ ɫɥɨɠɢɜɲɢɟɫɹ ɤ ɧɚɫɬɨɹɳɟɦɭ ɜɪɟ-
ɦɟɧɢ ɧɚɩɪɚɜɥɟɧɢɹ ɜ ɪɚɡɪɚɛɨɬɤɟ ɫɯɟɦ:

1. Ƚɪɚɜɢɬɚɰɢɨɧɧɵɟ ɫɯɟɦɵ ɩɟɪɜɢɱɧɨɝɨ ɨɛɨɝɚɳɟ-
ɧɢɹ ɤɪɭɩɧɨɜɤɪɚɩɥɟɧɧɵɯ ɪɭɞ ɫ ɞɨɜɨɞɤɨɣ ɱɟɪɧɨɜɵɯ ɩɢ-
ɪɨɯɥɨɪɨɰɢɪɤɨɧɨɜɵɯ ɤɨɧɰɟɧɬɪɚɬɨɜ ɞɨ ɤɨɧɞɢɰɢɨɧɧɵɯ
ɫ ɩɨɦɨɳɶɸ ɝɪɚɜɢɬɚɰɢɨɧɧɵɯ ɦɟɬɨɞɨɜ ɨɛɨɝɚɳɟɧɢɹ,
ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɨɣ, ɷɥɟɤɬɪɨɫɬɚɬɢɱɟɫɤɨɣ ɫɟɩɚɪɚɰɢɢ,
ɮɥɨɬɨɝɪɚɜɢɬɚɰɢɢ ɢ ɮɥɨɬɚɰɢɢ ɫɭɥɶɮɢɞɨɜ, ɚɩɚɬɢɬɚ,
ɢɧɨɝɞɚ ɰɢɪɤɨɧɚ ɢ ɧɟɤɨɬɨɪɵɯ ɞɪɭɝɢɯ ɦɢɧɟɪɚɥɨɜ.

2. Ɏɥɨɬɚɰɢɨɧɧɵɟ ɫɯɟɦɵ ɩɟɪɜɢɱɧɨɝɨ ɨɛɨɝɚɳɟɧɢɹ
ɜɟɫɶɦɚ ɬɨɧɤɨɜɤɪɚɩɥɟɧɧɵɯ ɪɭɞ ɩɪɢ ɮɥɨɬɚɰɢɢ ɢɯ ɚɧɢ-
ɨɧɧɵɦɢ ɫɨɛɢɪɚɬɟɥɹɦɢ (ɬɢɩɚ ɠɢɪɧɵɯ ɤɢɫɥɨɬ ɢ ɦɵɥ) ɫ
ɩɟɪɟɱɢɫɬɤɨɣ (ɞɨɜɨɞɤɨɣ) ɛɟɞɧɵɯ ɤɨɧɰɟɧɬɪɚɬɨɜ ɩɭɬɟɦ
ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɣ ɨɛɪɚɛɨɬɤɢ ɢɯ ɜ ɪɚɫɬɜɨɪɟ H2SO4  ɢ
ɩɨɫɥɟɞɭɸɳɟɣ ɮɥɨɬɚɰɢɢ ɚɥɤɢɥɫɭɥɶɮɚɬɨɦ ɧɚɬɪɢɹ ɜ
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ɤɢɫɥɨɣ ɫɪɟɞɟ. ɉɨɥɭɱɟɧɧɵɟ ɤɨɥɥɟɤɬɢɜɧɵɟ ɧɟɤɨɧɞɢɰɢ-
ɨɧɧɵɟ ɤɨɧɰɟɧɬɪɚɬɵ ɫ ɫɨɞɟɪɠɚɧɢɟɦ ɨɬ 5 ɞɨ 15% Nb2O5

ɢ ɨɬ 5 ɞɨ 30% ZrO2  ɦɨɝɭɬ ɛɵɬɶ ɩɟɪɟɪɚɛɨɬɚɧɵ ɯɢɦɢɤɨ-
ɦɟɬɚɥɥɭɪɝɢɱɟɫɤɢɦɢ ɦɟɬɨɞɚɦɢ. ɉɟɪɟɪɚɛɨɬɤɚ ɛɟɞɧɵɯ
ɤɨɧɰɟɧɬɪɚɬɨɜ ɞɚɟɬ ɛɨɥɟɟ ɜɵɫɨɤɨɟ ɫɭɦɦɚɪɧɨɟ ɢɡɜɥɟ-
ɱɟɧɢɟ ɧɢɨɛɢɹ ɢ ɰɢɪɤɨɧɢɹ ɜ ɯɢɦɢɱɟɫɤɢɟ ɫɨɟɞɢɧɟɧɢɹ , ɚ
ɩɪɢɦɟɧɟɧɢɟ ɮɥɨɬɚɰɢɢ ɪɭɞɵ ɨɛɟɫɩɟɱɢɜɚɟɬ ɩɨɥɭɱɟɧɢɟ
ɤɨɧɞɢɰɢɨɧɧɨɝɨ ɩɨɥɟɜɨɲɩɚɬɨɜɨɝɨ ɤɨɧɰɟɧɬɪɚɬɚ.

3. Ʉɨɦɛɢɧɢɪɨɜɚɧɧɵɟ ɝɪɚɜɢɬɚɰɢɨɧɧɨɮɥɨɬɚ-
ɰɢɨɧɧɵɟ ɫɯɟɦɵ ɩɟɪɜɢɱɧɨɝɨ ɨɛɨɝɚɳɟɧɢɹ ɪɭɞ, ɫɨɞɟɪ-
ɠɚɳɢɯ ɫɪɟɞɧɸɸ ɢ ɬɨɧɤɭɸ ɜɤɪɚɩɥɟɧɧɨɫɬɶ ɩɢɪɨɯɥɨɪɚ, ɫ
ɞɨɜɨɞɤɨɣ ɱɟɪɧɨɜɵɯ ɝɪɚɜɢɬɚɰɢɨɧɧɵɯ ɤɨɧɰɟɧɬɪɚɬɨɜ ɞɨ
ɤɨɧɞɢɰɢɨɧɧɵɯ. Ɏɥɨɬɚɰɢɨɧɧɵɟ ɤɨɧɰɟɧɬɪɚɬɵ (ɩɨɫɥɟ
ɨɛɪɚɛɨɬɤɢ ɢɯ H2SO4  ɢ ɮɥɨɬɚɰɢɢ ɚɥɤɢɥɫɭɥɶɮɚɬɨɦ ɧɚ-
ɬɪɢɹ) ɞɨɜɨɞɹɬ ɫ ɩɨɦɨɳɶɸ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɨɣ ɫɟɩɚɪɚ-
ɰɢɢ ɢ ɩɨɫɥɟɞɭɸɳɟɣ ɫɟɥɟɤɬɢɜɧɨɣ ɮɥɨɬɚɰɢɢ ɰɢɪɤɨɧɚ,
ɫɮɟɧɚ ɢ ɞɪ. ɚɥɤɢɥɫɭɥɶɮɚɬɨɦ ɧɚɬɪɢɹ ɩɪɢ ɪɇ=2, ɞɟ-
ɩɪɟɫɫɢɪɭɹ ɩɢɪɨɯɥɨɪ ɤɪɟɦɧɟɮɬɨɪɢɫɬɵɦ ɧɚɬɪɢɟɦ; ɜɨɡ-
ɦɨɠɧɚ ɬɚɤɠɟ ɮɥɨɬɚɰɢɹ ɩɢɪɨɯɥɨɪɚ ɤɚɬɢɨɧɧɵɦ ɫɨɛɢ-
ɪɚɬɟɥɟɦ ɂɆ-11 ɜ ɳɚɜɟɥɟɜɨɤɢɫɥɨɣ ɫɪɟɞɟ ɩɪɢ ɪɇ=1,5
ɢɥɢ ɠɟ ɮɥɨɬɚɰɢɹ ɰɢɪɤɨɧɚ ɨɥɟɚɬɨɦ ɧɚɬɪɢɹ ɩɪɢ ɞɟ-
ɩɪɟɫɫɢɢ ɩɢɪɨɯɥɨɪɚ ɠɢɞɤɢɦ ɫɬɟɤɥɨɦ. ɂɡ ɱɟɪɧɨɜɨɝɨ
ɮɥɨɬɚɰɢɨɧɧɨɝɨ ɤɨɧɰɟɧɬɪɚɬɚ ɦɨɝɭɬ ɛɵɬɶ ɩɨɥɭɱɟɧɵ:
ɤɨɧɞɢɰɢɨɧɧɵɣ ɩɢɪɨɯɥɨɪɨɜɵɣ ɢ ɧɟɤɨɧɞɢɰɢɨɧɧɵɣ ɤɨɥ-
ɥɟɤɬɢɜɧɵɣ ɤɨɧɰɟɧɬɪɚɬ, ɩɪɢɝɨɞɧɵɣ ɞɥɹ ɯɢɦɢɤɨ-

ɦɟɬɚɥɥɭɪɝɢɱɟɫɤɨɣ ɩɟɪɟɪɚɛɨɬɤɢ. ɂɡ ɯɜɨɫɬɨɜ ɮɥɨɬɚɰɢɢ
ɜɨɡɦɨɠɧɨ ɩɨɥɭɱɟɧɢɟ ɩɨɥɟɜɨɲɩɚɬɨɜɨɝɨ ɤɨɧɰɟɧɬɪɚɬɚ, ɚ
ɜ ɫɥɭɱɚɟ ɩɟɪɟɪɚɛɨɬɤɢ ɧɟɮɟɥɢɧɨɩɨɥɟɜɨɲɩɚɬɨɜɵɯ ɪɭɞ
- ɩɨɥɭɱɟɧɢɟ ɧɟɮɟɥɢɧɨɜɨɝɨ ɤɨɧɰɟɧɬɪɚɬɚ, ɩɪɢɝɨɞɧɨɝɨ
ɞɥɹ ɩɪɨɢɡɜɨɞɫɬɜɚ ɝɥɢɧɨɡɟɦɚ ɢ ɪɹɞɚ ɩɨɛɨɱɧɵɯ ɩɪɨ-
ɞɭɤɬɨɜ (ɫɨɞɨɩɪɨɞɭɤɬɨɜ, ɰɟɦɟɧɬɚ, ɫɬɟɤɥɚ).

ɂɫɫɥɟɞɨɜɚɧɢɹ ɩɨ ɮɥɨɬɚɰɢɢ ɩɢɪɨɯɥɨɪɚ ɢɡ ɫɥɨɠ-
ɧɵɯ ɬɪɭɞɧɨɨɛɨɝɚɬɢɦɵɯ ɬɨɧɤɨɜɤɪɚɩɥɟɧɧɵɯ ɪɭɞ ɩɨɤɚ-
ɡɚɥɢ, ɱɬɨ ɢɡ ɧɢɯ ɜɨɡɦɨɠɧɨ ɜɵɞɟɥɢɬɶ ɨɱɟɧɶ ɛɟɞɧɵɟ
ɮɥɨɬɚɰɢɨɧɧɵɟ ɤɨɧɰɟɧɬɪɚɬɵ, ɩɟɪɟɱɢɫɬɤɚ ɤɨɬɨɪɵɯ ɬɪɟ-
ɛɭɟɬ ɧɚɢɛɨɥɟɟ ɫɥɨɠɧɨɣ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɣ ɩɨɞɝɨɬɨɜɤɢ
ɦɚɬɟɪɢɚɥɚ. Ɂɚɞɚɱɚ ɮɥɨɬɚɰɢɢ ɩɢɪɨɯɥɨɪɚ ɢ ɦɨɧɚɰɢɬɚ ɢɡ
ɜɵɜɟɬɪɟɧɧɵɯ – ɪɚɡɪɭɲɟɧɧɵɯ ɪɭɞ ɩɨɤɚ ɧɟ ɪɟɲɟɧɚ.

ɉɨɷɬɨɦɭ ɞɥɹ ɪɭɞ Ɍɨɦɬɨɪɫɤɨɝɨ ɦɟɫɬɨɪɨɠɞɟɧɢɹ
ɭɱɚɫɬɨɤ Ȼɭɪɚɧɧɵɣ) ɧɚɢɛɨɥɟɟ ɪɟɚɥɶɧɨɣ ɹɜɥɹɟɬɫɹ ɬɟɯ-
ɧɨɥɨɝɢɹ, ɩɪɟɞɭɫɦɚɬɪɢɜɚɸɳɚɹ ɩɪɹɦɭɸ ɞɨɛɵɱɭ ɪɭɞɵ
ɤɨɪɵ ɜɵɜɟɬɪɢɜɚɧɢɹ ɨɬɤɪɵɬɵɦ ɫɩɨɫɨɛɨɦ, ɡɚɬɚɪɤɭ ɞɨ-
ɛɵɬɨɣ ɪɭɞɵ ɜ Ȼɢɝɛɷɝɢ ɢ ɜɵɜɨɡ ɟɟ ɩɨ ɫɟɜɟɪɧɨɦɭ ɦɨɪ-
ɫɤɨɦɭ ɩɭɬɢ, ɚ ɡɚɬɟɦ ɩɨ ȿɧɢɫɟɸ ɜ Ʉɪɚɫɧɨɹɪɫɤɢɣ ɤɪɚɣ,
ɝɞɟ ɢ ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɟɪɟɪɚɛɨɬɤɚ (ɪɢɫ.1). Ɍɚɤɚɹ ɥɨɝɢ-
ɫɬɢɤɚ ɩɨɡɜɨɥɢɬ ɢɡɛɟɠɚɬɶ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɥɸɛɨɝɨ ɨɛɨ-
ɝɚɬɢɬɟɥɶɧɨɦɟɬɚɥɥɭɪɝɢɱɟɫɤɨɝɨ ɩɟɪɟɞɟɥɚ ɜ ɷɬɨɦ ɤɪɚɣ-
ɧɟ ɬɹɠɟɥɨɦ ɞɥɹ ɨɫɜɨɟɧɢɹ ɪɚɣɨɧɟ əɤɭɬɢɢ, ɫɨɯɪɚɧɹɹ ɜ
ɬɨɠɟ ɜɪɟɦɹ ɩɪɚɤɬɢɱɟɫɤɢ ɷɤɨɥɨɝɢɱɟɫɤɭɸ (ɪɚɞɢɚɰɢɨɧ-
ɧɭɸ) ɱɢɫɬɨɬɭ ɨɛɴɟɤɬɚ.

Ɍɪɚɧɫɩɨɪɬɧɚɹ  ɫɯɟɦɚ (60000 ɬ):

600 ɤɦ - ɩɨ ɡɢɦɧɢɤɭ ɨɬ ɦɟɫɬɨɪɨɠɞɟɧɢɹ
ɞɨ ɩɨɪɬɚ Ɍɢɤɫɢ;

1900 ɤɦ - ɨɬ Ɍɢɤɫɢ ɞɨ ɩɨɪɬɚ Ⱦɢɤɫɨɧ ɩɨ
ɋɟɜɟɪɧɨɦɭ ɦɨɪɫɤɨɦɭ ɩɭɬɢ;

2100 ɤɦ  – ɨɬ ɩɨɪɬɚ Ⱦɢɤɫɨɧ ɞɨ
ɝɄɪɚɫɧɨɹɪɫɤɚ ɩɨ ɪɟɤɟ ȿɧɢɫɟɣ.

Ɋɢɫ.1. Ɍɨɦɬɨɪɫɤɨɟ ɦɟɫɬɨɪɨɠɞɟɧɢɟ

2. Ɉɛɨɝɚɳɟɧɢɟ ɥɨɩɚɪɢɬɨɜɵɯ ɪɭɞ

ɋɯɟɦɵ ɨɛɨɝɚɳɟɧɢɹ ɥɨɩɚɪɢɬɨɜɵɯ ɪɭɞ ɩɪɢɧɰɢɩɢ-
ɚɥɶɧɨ ɧɟ ɨɬɥɢɱɚɸɬɫɹ ɨɬ ɝɪɚɜɢɬɚɰɢɨɧɧɵɯ ɫɯɟɦ ɨɛɨɝɚ-
ɳɟɧɢɹ ɩɟɝɦɚɬɢɬɨɜɵɯ ɩɢɪɨɯɥɨɪɨɜɵɯ ɢ ɤɨɥɭɦɛɢɬɨ-
ɬɚɧɬɚɥɢɬɨɜɵɯ ɪɭɞ.

ɉɨɥɭɱɚɟɦɵɣ ɝɪɚɜɢɬɚɰɢɨɧɧɵɣ ɤɨɧɰɟɧɬɪɚɬ ɩɨɞ-
ɜɟɪɝɚɸɬ ɨɛɵɱɧɨ ɞɨɜɨɞɤɟ ɦɚɝɧɢɬɧɨɣ ɢ ɷɥɟɤɬɪɢɱɟɫɤɨɣ
ɫɟɩɚɪɚɰɢɟɣ. ɋɯɟɦɚ ɨɛɨɝɚɳɟɧɢɹ ɥɨɩɚɪɢɬɨɜɵɯ ɪɭɞ
ɫɜɨɞɢɬɫɹ ɤ ɫɥɟɞɭɸɳɟɦɭ. ɂɫɯɨɞɧɭɸ ɪɭɞɭ ɩɨɞɜɟɪɝɚɸɬ
ɞɜɭɯɫɬɚɞɢɚɥɶɧɨɦɭ ɞɪɨɛɥɟɧɢɸ ɢ ɦɨɤɪɨɦɭ ɢɡɦɟɥɶɱɟ-
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ɧɢɸ. Ɂɚɬɟɦ ɧɚɩɪɚɜɥɹɸɬ ɟɟ ɧɚ ɝɢɞɪɚɜɥɢɱɟɫɤɭɸ ɤɥɚɫ-
ɫɢɮɢɤɚɰɢɸ. Ʉɪɭɩɧɵɟ ɤɥɚɫɫɵ ɨɛɨɝɚɳɚɸɬ ɧɚ ɨɬɫɚɞɨɱ-
ɧɵɯ ɦɚɲɢɧɚɯ ɫ ɜɨɡɜɪɚɬɨɦ ɯɜɨɫɬɨɜ ɨɬɫɚɞɤɢ ɧɚ ɞɨɢɡ-
ɦɟɥɶɱɟɧɢɟ, ɚ ɦɟɥɤɢɟ – ɧɚ ɤɨɧɰɟɧɬɪɚɰɢɨɧɧɵɯ ɫɬɨɥɚɯ.
ɉɨɥɭɱɚɟɦɵɣ ɤɨɥɥɟɤɬɢɜɧɵɣ ɷɝɢɪɢɧɨɥɨɩɚɪɢɬɨɜɵɣ ɝɪɚ-
ɜɢɬɚɰɢɨɧɧɵɣ ɤɨɧɰɟɧɬɪɚɬ ɨɛɟɡɜɨɠɢɜɚɸɬ, ɫɭɲɚɬ ɢ ɩɨɞ-
ɜɟɪɝɚɸɬ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɨɣ ɢ ɷɥɟɤɬɪɨɫɬɚɬɢɱɟɫɤɨɣ ɫɟ-
ɩɚɪɚɰɢɢ ɞɥɹ ɭɞɚɥɟɧɢɹ ɷɝɢɪɢɧɚ (ɥɨɩɚɪɢɬ ɜɵɞɟɥɹɟɬɫɹ
ɜ ɩɪɨɜɨɞɧɢɤɨɜɭɸ ɮɪɚɤɰɢɸ). ȼɧɟɞɪɟɧɵ ɜɢɧɬɨɜɵɟ ɫɟ-
ɩɚɪɚɬɨɪɵ, ɚ ɡɚɬɟɦ ɫɬɪɭɣɧɵɟ ɤɨɧɰɟɧɬɪɚɬɨɪɵ, ɪɚɛɨɬɚ
ɤɨɬɨɪɵɯ ɩɨɤɚɡɚɥɚ, ɱɬɨ ɨɧɢ ɞɚɸɬ ɡɧɚɱɢɬɟɥɶɧɨ ɛɨɥɟɟ
ɜɵɫɨɤɭɸ ɭɞɟɥɶɧɭɸ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɩɨ ɫɪɚɜɧɟɧɢɸ
ɫ ɤɨɧɰɟɧɬɪɚɰɢɨɧɧɵɦɢ ɫɬɨɥɚɦɢ ɫ ɛɨɥɟɟ ɧɢɡɤɢɦ ɫɨ-
ɞɟɪɠɚɧɢɟɦ ɥɨɩɚɪɢɬɚ ɜ ɨɬɜɚɥɶɧɵɯ ɯɜɨɫɬɚɯ.

ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɪɚɡɪɚɛɨɬɚɧɵ ɫɯɟɦɵ ɮɥɨɬɚ-
ɰɢɢ ɥɨɩɚɪɢɬɚ ɢɡ ɝɪɚɜɢɬɚɰɢɨɧɧɵɯ ɤɨɧɰɟɧɬɪɚɬɨɜ, ɚ
ɬɚɤɠɟ ɢɡ ɢɫɯɨɞɧɨɣ ɪɭɞɵ. Ʉɚɤ ɩɨɤɚɡɚɥɢ ɢɫɫɥɟɞɨɜɚɧɢɹ,
ɜɚɠɧɵɦ ɹɜɥɹɟɬɫɹ ɨɬɞɟɥɟɧɢɟ ɥɨɩɚɪɢɬɚ ɨɬ ɚɩɚɬɢɬɚ,
ɷɝɢɪɢɧɚ ɢ ɧɟɮɟɥɢɧɚ ɫ ɰɟɥɶɸ ɫɧɢɠɟɧɢɹ ɫɨɞɟɪɠɚɧɢɹ ɜ
ɤɨɧɰɟɧɬɪɚɬɟ ɮɨɫɮɨɪɚ ɢ ɤɪɟɦɧɟɤɢɫɥɨɬɵ, ɩɪɢɱɟɦ ɧɚɢ-
ɛɨɥɟɟ ɬɪɭɞɧɵɦ ɹɜɥɹɟɬɫɹ ɮɥɨɬɚɰɢɨɧɧɨɟ ɪɚɡɞɟɥɟɧɢɟ
ɥɨɩɚɪɢɬɚ ɢ ɷɝɢɪɢɧɚ, ɤɨɬɨɪɵɟ ɭɫɩɟɲɧɨ ɮɥɨɬɢɪɭɸɬ
ɨɥɟɚɬɨɦ ɧɚɬɪɢɹ ɢ ɞɪɭɝɢɦɢ ɠɢɪɧɨɤɢɫɥɨɬɧɵɦɢ ɚɧɢɨɧ-
ɧɵɦɢ ɫɨɛɢɪɚɬɟɥɹɦɢ.

Ɉɩɵɬɚɦɢ ɭɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ ɷɝɢɪɢɧ ɢ ɧɟɮɟɥɢɧ
ɭɫɩɟɲɧɨ ɢɡɜɥɟɤɚɸɬɫɹ ɩɪɢ ɪɇ=7-9 ɢ ɞɟɩɪɟɫɫɢɪɭɸɬɫɹ
ɩɪɢ ɪɇ=10-11 ɢ ɛɨɥɟɟ, ɚ ɥɨɩɚɪɢɬ ɢɦɟɟɬ ɨɩɬɢɦɭɦ
ɮɥɨɬɚɰɢɢ ɩɪɢ ɪɇ=9-11 ɜ ɫɥɭɱɚɟ ɩɪɢɦɟɧɟɧɢɹ ɟɞɤɨɝɨ
ɧɚɬɪɚ ɢ ɫɨɞɵ ɢ ɩɪɢ ɪɇ=9-10,5 ɫ ɫɟɪɧɢɫɬɵɦ ɧɚɬɪɢɟɦ.
ɏɨɪɨɲɭɸ ɮɥɨɬɢɪɭɟɦɨɫɬɶ ɥɨɩɚɪɢɬɚ ɩɪɢ ɪɇ ɛɨɥɟɟ 9 ɢ
10, ɨɱɟɜɢɞɧɨ, ɦɨɠɧɨ ɨɛɴɹɫɧɢɬɶ ɧɚɥɢɱɢɟɦ ɜ ɤɪɢɫɬɚɥ-
ɥɢɱɟɫɤɨɣ ɪɟɲɟɬɤɟ ɦɢɧɟɪɚɥɚ ɪɟɞɤɨɡɟɦɟɥɶɧɵɯ ɦɟɬɚɥ-
ɥɨɜ, ɫɨɫɬɚɜɥɹɸɳɢɯ ɨɤɨɥɨ 34% ɊɁɆ, ɤɨɬɨɪɵɟ ɫɩɨɫɨɛ-
ɧɵ ɨɛɪɚɡɨɜɚɬɶ ɬɪɭɞɧɨɪɚɫɬɜɨɪɢɦɵɟ ɨɥɟɚɬɵ ɪɟɞɤɨɡɟ-
ɦɟɥɶɧɵɯ ɦɟɬɚɥɥɨɜ, ɜɵɬɟɫɧɟɧɢɟ ɤɨɬɨɪɵɯ ɝɢɞɪɨɤɫɢɥɶ-
ɧɵɦɢ ɫɨɟɞɢɧɟɧɢɹɦɢ ɧɚɱɢɧɚɟɬɫɹ ɥɢɲɶ ɜ ɫɢɥɶɧɨɳɟ-
ɥɨɱɧɵɯ ɫɪɟɞɚɯ (ɜ ɫɥɭɱɚɟ NaOH ɢ Na2CO3  ɩɪɢ ɪɇ ɛɨ-
ɥɟɟ 11 ɢ 12). Ⱦɟɣɫɬɜɢɟ ɢɨɧɨɜ ɫɟɪɧɢɫɬɨɝɨ ɧɚɬɪɢɹ ɧɚ
ɥɨɩɚɪɢɬ ɜɟɫɶɦɚ ɫɩɟɰɢɮɢɱɧɨ: ɞɨ ɪɇ=10,5 ɢɯ ɜɥɢɹɧɢɟ
ɚɧɚɥɨɝɢɱɧɨ ɞɟɣɫɬɜɢɸ ɝɢɞɪɨɤɫɢɥɶɧɵɯ ɢɨɧɨɜ, ɚ ɩɪɢ ɪɇ
ɛɨɥɟɟ 10,5 ɧɚɱɢɧɚɟɬɫɹ ɪɟɡɤɨɟ ɫɧɢɠɟɧɢɟ ɚɞɫɨɪɛɰɢɢ
ɫɨɛɢɪɚɬɟɥɹ ɢ ɞɟɩɪɟɫɫɢɹ ɥɨɩɚɪɢɬɚ. ɇɟɢɡɛɟɠɧɵɟ ɢɨɧɵ
ɩɭɥɶɩɵ ɩɨ ɪɚɡɥɢɱɧɨɦɭ ɜɥɢɹɸɬ ɧɚ ɮɥɨɬɚɰɢɸ ɦɢɧɟɪɚ-
ɥɨɜ. ȼ ɳɟɥɨɱɧɨɣ ɫɪɟɞɟ ɤɚɬɢɨɧɵ ɤɚɥɶɰɢɹ ɢ ɦɚɝɧɢɹ ɚɤ-
ɬɢɜɢɪɭɸɬ ɮɥɨɬɚɰɢɸ ɥɨɩɚɪɢɬɚ, ɷɝɢɪɢɧɚ ɢ ɧɟɮɟɥɢɧɚ.
ɋɨɥɢ ɬɪɟɯɜɚɥɟɧɬɧɨɝɨ ɠɟɥɟɡɚ ɧɟ ɢɡɦɟɧɹɸɬ ɮɥɨɬɢɪɭɟ-
ɦɨɫɬɢ ɥɨɩɚɪɢɬɚ ɜ ɫɪɟɞɟ NaOH ɢ Na2S, ɪɟɡɤɨ ɞɟɩɪɟɫ-
ɫɢɪɭɸɬ ɷɝɢɪɢɧ ɢ ɧɟɮɟɥɢɧ ɜ ɫɪɟɞɟ ɫɟɪɧɢɫɬɨɝɨ ɧɚɬɪɢɹ.
ɋɨɥɢ ɤɚɥɶɰɢɹ ɢ ɦɚɝɧɢɹ ɹɜɧɨ ɧɚɪɭɲɚɸɬ ɫɟɥɟɤɰɢɸ ɦɢ-
ɧɟɪɚɥɨɜ ɜ ɫɪɟɞɟ Na2S. ɉɪɟɞɜɚɪɢɬɟɥɶɧɚɹ ɚɤɬɢɜɚɰɢɹ
ɦɢɧɟɪɚɥɨɜ ɫɨɥɶɸ ɬɪɟɯɜɚɥɟɧɬɧɨɝɨ ɠɟɥɟɡɚ ɩɪɨɜɟɞɟɧɚ
ɜ ɤɢɫɥɵɯ ɫɪɟɞɚɯ ɩɪɢ ɪɇ=3 ɢ ɪɇ=5, ɚ ɮɥɨɬɚɰɢɹ ɢɯ
ɩɪɨɜɟɞɟɧɚ ɜ ɳɟɥɨɱɧɨɣ ɩɭɥɶɩɟ, ɫɨɡɞɚɜɚɟɦɨɣ ɫɟɪɧɢ-
ɫɬɵɦ ɧɚɬɪɢɟɦ.

Ⱦɚɧɧɵɟ ɬɟɯɧɨɥɨɝɢɢ ɲɢɪɨɤɨ ɢɫɩɨɥɶɡɭɸɬɫɹ ɩɪɢ
ɨɛɨɝɚɳɟɧɢɢ ɪɭɞ Ʌɨɜɨɡɟɪɫɤɨɝɨ ɦɟɫɬɨɪɨɠɞɟɧɢɹ.

Ɉɫɧɨɜɧɨɣ ɩɪɨɛɥɟɦɨɣ ɞɥɹ ɪɭɞ Ʌɨɜɨɡɟɪɫɤɨɝɨ ɦɟ-
ɫɬɨɪɨɠɞɟɧɢɹ ɹɜɥɹɟɬɫɹ ɪɚɫɲɢɪɟɧɢɟ ɪɭɞɧɨɣ ɛɚɡɵ,
ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɡɚɜɨɞɚ ɩɨ ɩɪɨɢɡɜɨɞɫɬɜɭ ɢɧɞɢɜɢɞɭɚɥɶ-
ɧɵɯ ɪɟɞɤɨɡɟɦɟɥɶɧɵɯ ɷɥɟɦɟɧɬɨɜ.

Ⱦɥɹ ɡɚɪɭɛɟɠɧɵɯ ɫɬɪɚɧ ɨɫɧɨɜɧɵɦɢ ɢɫɬɨɱɧɢɤɚɦɢ
ɪɟɞɤɢɯ ɡɟɦɟɥɶ ɹɜɥɹɟɬɫɹ ɦɢɧɟɪɚɥ ɦɨɧɚɰɢɬ, ɤɨɬɨɪɵɣ
ɢɡɜɥɟɤɚɟɬɫɹ, ɤɚɤ ɩɪɚɜɢɥɨ, ɢɡ ɪɨɫɫɵɩɟɣ ɤɨɦɛɢɧɚɰɢɟɣ
ɝɪɚɜɢɬɚɰɢɨɧɧɨɷɥɟɤɬɪɨɦɚɝɧɢɬɧɨɣ ɫɟɩɚɪɚɰɢɢ.

ɋ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɱɚɫɬɢ ɥɢɦɢɬɢɪɭɸɳɢɦ ɩɪɨɢɡ-
ɜɨɞɫɬɜɨ ɞɚɠɟ ɤɨɥɥɟɤɬɢɜɧɵɯ ɪɟɞɤɨɡɟɦɟɥɶɧɵɯ ɤɨɧɰɟɧ-
ɬɪɚɬɨɜ ɢɡ ɭɱɚɫɬɤɚ Ȼɭɪɚɧɧɵɣ Ɍɨɦɬɨɪɫɤɨɝɨ ɦɟɫɬɨɪɨɠ-
ɞɟɧɢɹ ɹɜɥɹɟɬɫɹ ɧɚɥɢɱɢɟ ɜ ɷɬɢɯ ɩɪɢɪɨɞɧɵɯ ɤɨɧɰɟɧ-
ɬɪɚɬɚɯ ɬɨɪɢɹ 0,15% ɢ ɭɪɚɧɚ (0,005%), ɱɬɨ ɩɪɢɛɥɢɠɚɟɬ
ɢɯ ɤ ɨɬɯɨɞɚɦ ɭɪɚɧɨɜɨɝɨ ɩɪɨɢɡɜɨɞɫɬɜɚ.

ɉɪɢɦɟɧɹɹ ɤɨɦɛɢɧɚɰɢɸ ɤɚɬɢɨɧɧɨɣ ɢ ɚɧɢɨɧɧɨɣ
ɫɦɨɥ, ɜɨɡɦɨɠɧɨ ɭɞɚɥɟɧɢɟ ɪɚɞɢɨɚɤɬɢɜɧɵɯ ɷɥɟɦɟɧɬɨɜ
ɞɨ ɧɟɨɛɯɨɞɢɦɨɝɨ ɭɪɨɜɧɹ.

3. Ɏɥɨɬɚɰɢɨɧɧɨɟ ɨɛɨɝɚɳɟɧɢɟ ɦɨɧɚɰɢɬɨɜɵɯ ɢ
ɛɚɫɬɧɟɡɢɬɨɜɵɯ ɪɭɞ

Ɇɨɧɚɰɢɬ ɢ ɛɚɫɬɧɟɡɢɬ ɜ ɫɥɭɱɚɟ ɬɨɧɤɨɣ ɜɤɪɚɩɥɟɧ-
ɧɨɫɬɢ ɜ ɤɨɪɟɧɧɵɯ ɪɭɞɚɯ (ɛɚɫɬɧɟɡɢɬ ɜɫɬɪɟɱɚɟɬɫɹ ɬɨɥɶɤɨ
ɜ ɤɨɪɟɧɧɵɯ ɪɭɞɚɯ) ɧɟɨɛɯɨɞɢɦɨ ɢɡɜɥɟɤɚɬɶ ɮɥɨɬɚɰɢɟɣ.

Ɏɥɨɬɚɰɢɨɧɧɵɟ ɫɜɨɣɫɬɜɚ ɦɨɧɚɰɢɬɚ ɢ ɛɚɫɬɧɟɡɢɬɚ
ɨɱɟɧɶ ɛɥɢɡɤɢ ɫ ɫɨɩɭɬɫɬɜɭɸɳɢɦɢ ɢɦ ɦɢɧɟɪɚɥɚɦɢ –
ɮɥɸɨɪɢɬɨɦ, ɤɚɥɶɰɢɬɨɦ, ɛɚɪɢɬɨɦ,  ɚɩɚɬɢɬɨɦ, ɬɭɪɦɚɥɢ-
ɧɨɦ, ɩɢɪɨɯɥɨɪɨɦ, ɝɪɚɧɚɬɨɦ ɢ ɞɪ., ɱɬɨ ɡɚɬɪɭɞɧɹɟɬ ɨɫɭ-
ɳɟɫɬɜɥɟɧɢɟ ɫɟɥɟɤɬɢɜɧɨɣ ɮɥɨɬɚɰɢɢ ɜ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ.

Ɇɨɧɚɰɢɬ ɢ ɛɚɫɬɧɟɡɢɬ ɭɫɩɟɲɧɨ ɮɥɨɬɢɪɭɟɬɫɹ
ɨɥɟɢɧɨɜɨɣ ɤɢɫɥɨɬɨɣ, ɨɥɟɚɬɨɦ ɧɚɬɪɢɹ ɢ ɢɯ ɡɚɦɟɧɢɬɟ-
ɥɹɦɢ ɩɪɢ ɪɇ=7-11.

Ɂɚɤɪɟɩɥɟɧɢɟ ɨɥɟɚɬɚ ɧɚɬɪɢɹ ɧɚ ɦɨɧɚɰɢɬɟ ɜɨɡ-
ɪɚɫɬɚɟɬ ɫ ɢɡɦɟɧɟɧɢɟɦ ɪɇ ɫɪɟɞɵ ɨɬ ɤɢɫɥɨɣ ɞɨ ɳɟɥɨɱ-
ɧɨɣ. Ɍɚɤ, ɩɪɢ ɪɇ=3-5 ɫɨɛɢɪɚɬɟɥɹ ɡɚɤɪɟɩɥɹɟɬɫɹ ɨɬ 1,8
ɞɨ 3,3 ɭɫɥɨɜɧɵɯ ɦɨɧɨɦɨɥɟɤɭɥɹɪɧɵɯ ɫɥɨɟɜ, ɚ ɩɪɢ
ɪɇ=7-9,2 ɨɤɨɥɨ 8,5; ɩɪɢɱɟɦ ɜ ɤɢɫɥɨɣ ɫɪɟɞɟ ɦɨɧɚɰɢɬ
ɧɟ ɮɥɨɬɢɪɭɟɬ, ɚ ɜ ɧɟɣɬɪɚɥɶɧɨɣ ɢ ɳɟɥɨɱɧɵɯ ɫɪɟɞɚɯ ɧɚ
ɟɝɨ ɩɨɜɟɪɯɧɨɫɬɢ ɨɛɪɚɡɭɸɬɫɹ ɨɥɟɚɬɵ ɤɚɥɶɰɢɹ, ɬɨɪɢɹ ɢ
ɪɟɞɤɨɡɟɦɟɥɶɧɵɯ ɦɟɬɚɥɥɨɜ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɯ ɝɢɞɪɨ-
ɮɨɛɢɡɚɰɢɸ ɩɨɜɟɪɯɧɨɫɬɢ ɦɨɧɚɰɢɬɚ. ȼ ɷɬɢɯ ɭɫɥɨɜɢɹɯ
ɜɨɡɦɨɠɧɨ ɫɟɥɟɤɬɢɜɧɨɟ ɪɚɡɞɟɥɟɧɢɟ ɦɨɧɚɰɢɬɚ ɨɬ ɩɢ-
ɪɨɯɥɨɪɚ ɢ ɰɢɪɤɨɧɚ, ɤɨɬɨɪɵɟ ɞɟɩɪɟɫɫɢɪɭɸɬɫɹ ɩɪɢ

ɪɇ9-10, ɚ ɦɨɧɚɰɢɬ ɩɨɥɧɨɫɬɶɸ ɢɡɜɥɟɤɚɟɬɫɹ.
Ȼɚɫɬɧɟɡɢɬ (Ce, La, Pr) CO3F ɜ ɩɪɨɦɵɲɥɟɧɧɨɦ

ɦɚɫɲɬɚɛɟ ɯɚɪɚɤɬɟɪɟɧ ɞɥɹ ɰɟɥɨɝɨ ɪɹɞɚ ɦɟɫɬɨɪɨɠɞɟ-
ɧɢɣ ȼɧɭɬɪɟɧɧɟɣ Ɇɨɧɝɨɥɢɢ (Ʉɢɬɚɣ) ɢ ɪɟɞɤɨɡɟɦɟɥɶɧɵɯ
ɛɚɫɬɧɟɡɢɬɨɜɵɯ ɪɭɞ ɋɒȺ. ɑɚɫɬɨ ɩɨɥɭɱɟɧɧɵɣ ɮɥɨɬɚ-
ɰɢɨɧɧɵɣ ɛɚɫɬɧɟɡɢɬɨɜɵɣ ɤɨɧɰɟɧɬɪɚɬ ɩɨɞɜɟɪɝɚɟɬɫɹ ɨɛ-
ɪɚɛɨɬɤɟ ɫɨɥɹɧɨɣ ɤɢɫɥɨɬɨɣ ɞɥɹ ɭɞɚɥɟɧɢɹ ɤɚɪɛɨɧɚɬɨɜ
ɩɭɫɬɨɣ ɩɨɪɨɞɵ (ɧɚɩɪɢɦɟɪ, ɤɚɥɶɰɢɬɚ) ɢ ɨɛɠɢɝɚɟɬɫɹ
ɞɥɹ ɪɚɡɥɨɠɟɧɢɹ ɢ ɭɞɚɥɟɧɢɹ ɞɜɭɨɤɢɫɢ ɭɝɥɟɪɨɞɚ, ɫɨ-
ɞɟɪɠɚɳɟɣɫɹ ɜ ɛɚɫɬɧɟɡɢɬɟ. Ⱦɚɧɧɵɣ ɬɢɩ ɪɭɞ ɜ ɊɎ ɩɨɤɚ
ɧɟ ɨɛɧɚɪɭɠɟɧ. Ȼɨɥɶɲɢɦ ɩɪɟɢɦɭɳɟɫɬɜɨɦ ɛɚɫɬɧɟɡɢɬɨ-
ɜɵɯ ɪɭɞ ɹɜɥɹɟɬɫɹ, ɤɚɤ ɩɪɚɜɢɥɨ, ɨɬɫɭɬɫɬɜɢɟ ɜ ɷɬɨɦ ɦɢ-
ɧɟɪɚɥɟ ɪɚɞɢɨɚɤɬɢɜɧɵɯ ɩɪɢɦɟɫɟɣ ɢ ɨɬɧɨɫɢɬɟɥɶɧɨ ɥɟɝ-
ɤɨɟ ɟɝɨ ɜɫɤɪɵɬɢɟ, ɬɟɦ ɛɨɥɟɟ, ɱɬɨ ɩɨɥɭɱɚɟɦɵɟ ɩɨɫɥɟ
ɞɨɜɨɞɤɢ ɮɥɨɬɚɰɢɨɧɧɵɟ ɤɨɧɰɟɧɬɪɚɬɵ ɫɨɞɟɪɠɚɬ ɨɤɨɥɨ
90% ɫɭɦɦɵ ɨɤɢɫɥɨɜ ɪɟɞɤɨɡɟɦɟɥɶɧɵɯ ɦɟɬɚɥɥɨɜ.

ȼɵɜɨɞɵ
ȼ ɡɚɤɥɸɱɟɧɢɟ ɫɥɟɞɭɟɬ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɨɫɧɨɜɧɨɣ

ɩɪɢɱɢɧɨɣ ɨɫɬɚɧɨɜɤɢ ɪɹɞɚ ɩɪɨɢɡɜɨɞɫɬɜ ɜ ɦɢɪɟ ɹɜɢ-
ɥɢɫɶ ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɪɨɛɥɟɦɵ, ɚ ɢɦɟɧɧɨ ɨɬɤɪɵɬɢɟ ɜ
Ʉɢɬɚɟ ɬɧ. ɢɨɧɧɨɫɨɪɛɰɢɨɧɧɵɯ ɪɭɞ, ɢɡ ɤɨɬɨɪɵɯ ɨɬɧɨ-
ɫɢɬɟɥɶɧɨ ɥɟɝɤɨ ɢ ɞɟɲɟɜɨ ɦɨɠɧɨ ɜɵɳɟɥɚɱɢɜɚɬɶ ɪɟɞ-
ɤɨɡɟɦɟɥɶɧɵɟ ɷɥɟɦɟɧɬɵ, ɨɬɫɸɞɚ ɧɢɡɤɚɹ ɫɟɛɟɫɬɨɢ-



ɉɊɈȻɅȿɆɕ ɇȿȾɊɈɉɈɅɖɁɈȼȺɇɂə

ɆȺɊɄɒȿɃȾȿɊɋɄɂɃ ȼȿɋɌɇɂɄ ʋ 1 – 2016 ɝ.

10

ɦɨɫɬɶ ɞɨɛɵɱɢ. ɉɨ ɷɬɨɣ ɠɟ ɩɪɢɱɢɧɟ ɜ ɭɫɥɨɜɢɹɯ ɪɵɧɨɱ-
ɧɨɣ ɷɤɨɧɨɦɢɤɢ ɪɟɡɤɨ ɫɨɤɪɚɬɢɥɫɹ ɜɵɩɭɫɤ ɢ ɩɨɬɪɟɛɥɟ-
ɧɢɟ ɪɟɞɤɨɡɟɦɟɥɶɧɵɯ ɷɥɟɦɟɧɬɨɜ ɜ Ɋɨɫɫɢɢ [6].

Ɉɫɧɨɜɧɚɹ ɩɪɨɛɥɟɦɚ ɞɨɛɵɱɢ ɢ ɩɪɨɢɡɜɨɞɫɬɜɚ
ɊɁɆ ɫɨɫɬɨɢɬ ɜ ɜɵɫɨɤɨɣ ɡɚɬɪɚɬɧɨɫɬɢ ɫɭɳɟɫɬɜɭɸɳɢɯ
ɬɟɯɧɨɥɨɝɢɣ ɢɯ ɞɨɛɵɱɢ ɢ ɩɟɪɟɪɚɛɨɬɤɢ. ɉɪɨɢɡɜɨɞɫɬɜɨ
ɊɁɆ – ɩɪɨɰɟɫɫ ɛɨɥɟɟ ɫɥɨɠɧɵɣ, ɱɟɦ ɩɪɨɢɡɜɨɞɫɬɜɨ ɢɡ-
ɜɟɫɬɧɵɯ ɰɜɟɬɧɵɯ ɢ ɞɪɚɝɨɰɟɧɧɵɯ ɦɟɬɚɥɥɨɜ. ɗɬɨ ɫɜɹ-
ɡɚɧɨ ɫɨ ɫɥɨɠɧɨɫɬɶɸ ɦɢɧɟɪɚɥɨɝɢɢ ɢ ɬɟɦ ɮɚɤɬɨɦ, ɱɬɨ
ɪɭɞɚ ɦɨɠɟɬ ɫɨɞɟɪɠɚɬɶ ɞɨ 16 ɪɚɡɥɢɱɧɵɯ ɷɥɟɦɟɧɬɨɜ.
ɗɬɢ ɷɥɟɦɟɧɬɵ ɫɭɳɟɫɬɜɭɸɬ ɜ ɪɚɡɥɢɱɧɵɯ ɫɨɱɟɬɚɧɢɹɯ,
ɫɩɟɰɢɮɢɱɧɵɯ ɞɥɹ ɤɚɠɞɨɝɨ ɦɟɫɬɨɪɨɠɞɟɧɢɹ. Ⱦɥɹ ɩɪɨ-
ɢɡɜɨɞɫɬɜɚ ɤɨɧɰɟɧɬɪɚɬɨɜ, ɫɨɞɟɪɠɚɳɢɯ 60-70% ɫɦɟ-
ɲɚɧɧɵɯ ɊɁɆ, ɞɨɛɵɜɚɟɦɚɹ ɪɭɞɚ ɨɛɵɱɧɨ ɩɟɪɟɪɚɛɚɬɵ-
ɜɚɟɬɫɹ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɮɥɨɬɚɰɢɨɧɧɨɣ ɬɟɯɧɨɥɨɝɢɢ ɢ
ɬɟɯɧɨɥɨɝɢɢ ɪɚɡɞɟɥɟɧɢɹ. ɂɡ ɤɨɧɰɟɧɬɪɚɬɨɜ ɦɨɝɭɬ ɛɵɬɶ
ɩɨɥɭɱɟɧɵ ɩɪɨɦɟɠɭɬɨɱɧɵɟ ɩɪɨɞɭɤɬɵ, ɬɚɤɢɟ ɤɚɤ ɫɦɟ-
ɲɚɧɧɵɟ ɯɥɨɪɢɞɵ ɪɟɞɤɨɡɟɦɟɥɶɧɵɯ ɦɟɬɚɥɥɨɜ, ɤɨɬɨɪɵɟ
ɨɛɵɱɧɨ ɫɥɭɠɚɬ ɨɬɩɪɚɜɧɨɣ ɬɨɱɤɨɣ ɜ ɧɚɢɛɨɥɟɟ ɩɪɨɫɬɨɣ
ɬɟɯɧɨɥɨɝɢɢ ɪɚɡɞɟɥɟɧɢɹ – ɷɤɫɬɪɚɤɰɢɢ ɢɡ ɪɚɫɬɜɨɪɚ.

Ɉɬɞɟɥɹɬɶ ɞɪɭɝ ɨɬ ɞɪɭɝɚ ɊɁɆ ɜɟɫɶɦɚ ɬɪɭɞɧɨ.
ȼɜɢɞɭ ɫɯɨɞɫɬɜɚ ɦɟɬɚɥɥɨɜ ɪɚɡɞɟɥɟɧɢɟ ɩɟɪɜɨɧɚɱɚɥɶɧɨ
ɩɪɨɢɡɜɨɞɢɬɫɹ ɧɚ ɩɨɞɝɪɭɩɩɵ, ɤɨɬɨɪɵɟ ɡɚɬɟɦ ɪɚɡɴɟɞɢ-
ɧɹɸɬɫɹ ɧɚ ɢɧɞɢɜɢɞɭɚɥɶɧɵɟ ɷɥɟɦɟɧɬɵ ɩɭɬɟɦ ɞɚɥɶ-
ɧɟɣɲɟɣ ɷɤɫɬɪɚɤɰɢɢ ɢɡ ɪɚɫɬɜɨɪɚ [5].

ɋɨɨɬɧɨɲɟɧɢɟ ɤɨɧɰɟɧɬɪɚɰɢɣ ɨɬɞɟɥɶɧɵɯ ɊɁɆ ɜ
ɞɨɛɵɜɚɟɦɨɦ ɫɵɪɶɟ ɦɨɠɟɬ ɜ ɡɧɚɱɢɬɟɥɶɧɨɣ ɫɬɟɩɟɧɢ
ɜɚɪɶɢɪɨɜɚɬɶɫɹ, ɩɪɢɱɟɦ ɨɧɨ ɧɟ ɫɨɝɥɚɫɭɟɬɫɹ ɫ ɫɨɨɬɧɨɲɟ-
ɧɢɟɦ ɭɪɨɜɧɟɣ ɤɨɦɦɟɪɱɟɫɤɨɝɨ ɫɩɪɨɫɚ ɧɚ ɧɢɯ. ȼ ɪɟɡɭɥɶ-
ɬɚɬɟ ɞɥɹ ɩɨɥɭɱɟɧɢɹ ɚɞɟɤɜɚɬɧɨɝɨ ɤɨɥɢɱɟɫɬɜɚ ɧɚɢɛɨɥɟɟ
ɩɨɬɪɟɛɥɹɟɦɵɯ ɷɥɟɦɟɧɬɨɜ, ɩɪɢɯɨɞɢɬɫɹ ɜɵɩɭɫɤɚɬɶ ɡɧɚɱɢ-
ɬɟɥɶɧɵɟ ɨɛɴɟɦɵ ɛɨɥɟɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɵɯ, ɧɨ ɦɟɧɟɟ
ɜɨɫɬɪɟɛɨɜɚɧɧɵɯ ɦɟɬɚɥɥɨɜ, ɱɬɨ, ɜ ɫɜɨɸ ɨɱɟɪɟɞɶ, ɹɜɥɹ-
ɟɬɫɹ ɩɪɢɱɢɧɨɣ ɮɨɪɦɢɪɨɜɚɧɢɹ ɞɢɫɛɚɥɚɧɫɚ ɧɚ ɪɵɧɤɟ.

Ʉɪɨɦɟ ɬɨɝɨ, ɫɭɳɟɫɬɜɭɟɬ ɰɟɥɵɣ ɪɹɞ ɩɪɨɛɥɟɦ,
ɫɜɹɡɚɧɧɵɯ ɫ ɧɨɜɵɦɢ ɨɬɟɱɟɫɬɜɟɧɧɵɦɢ ɦɟɫɬɨɪɨɠɞɟ-
ɧɢɹɦɢ ɊɁɆ. Ȼɨɥɶɲɢɧɫɬɜɨ ɦɟɫɬɨɪɨɠɞɟɧɢɣ ɊɁɆ, ɪɚɡ-
ɜɟɞɚɧɧɵɯ ɟɳɟ ɜ ɫɨɜɟɬɫɤɢɟ ɜɪɟɦɟɧɚ, ɧɚɯɨɞɹɬɫɹ ɜ ɬɹ-
ɠɟɥɵɯ ɤɥɢɦɚɬɢɱɟɫɤɢɯ ɭɫɥɨɜɢɹɯ, ɧɟ ɢɦɟɸɬ ɞɨɫɬɚɬɨɱɧɨ
ɪɚɡɜɢɬɨɣ ɢɯ ɪɚɡɪɚɛɨɬɤɢ. ɇɟɫɦɨɬɪɹ ɧɚ ɜɫɸ ɩɟɪɫɩɟɤ-
ɬɢɜɧɨɫɬɶ ɪɚɡɜɢɬɢɹ ɨɬɟɱɟɫɬɜɟɧɧɨɣ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ
ɊɁɆ, ɨɫɜɨɟɧɢɟ ɛɨɝɚɬɵɯ ɫɟɜɟɪɧɵɯ ɦɟɫɬɨɪɨɠɞɟɧɢɣ ɩɨɤɚ
ɡɚɬɪɭɞɧɢɬɟɥɶɧɨ ɛɟɡ ɩɨɞɞɟɪɠɤɢ ɫɨ ɫɬɨɪɨɧɵ ɝɨɫɭɞɚɪɫɬɜɚ.

Ɉɞɧɚ ɢɡ ɫɟɪɶɟɡɧɟɣɲɢɯ ɩɪɨɛɥɟɦ – ɨɬɫɭɬɫɬɜɢɟ ɜ
Ɋɨɫɫɢɢ ɩɪɟɞɩɪɢɹɬɢɣɩɟɪɟɪɚɛɨɬɱɢɤɨɜ ɊɁɆɫɵɪɶɹ,
ɩɪɨɢɡɜɨɞɹɳɢɯ ɢɧɞɢɜɢɞɭɚɥɶɧɵɟ ɨɤɫɢɞɵ ɊɁɆ ɢ ɱɢɫɬɵɟ
ɊɁɆ. ɉɨɫɤɨɥɶɤɭ ɧɚɢɛɨɥɶɲɢɦ ɫɩɪɨɫɨɦ ɧɚ ɦɢɪɨɜɨɦ
ɪɵɧɤɟ ɩɨɥɶɡɭɸɬɫɹ ɢɧɞɢɜɢɞɭɚɥɶɧɵɟ ɪɟɞɤɢɟ ɡɟɦɥɢ,
ɰɟɧɵ ɧɚ ɧɢɯ ɜ ɞɟɫɹɬɤɢ ɪɚɡ ɜɵɲɟ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɫɭɦ-
ɦɚɪɧɵɦ ɩɪɨɞɭɤɬɨɦ. ɉɨɷɬɨɦɭ ɧɟɡɚɜɢɫɢɦɨ ɨɬ ɬɨɝɨ, ɢɡ
ɤɚɤɨɝɨ ɫɵɪɶɟɜɨɝɨ ɦɚɬɟɪɢɚɥɚ ɛɭɞɭɬ ɢɡɜɥɟɤɚɬɶɫɹ ɫɭɦ-
ɦɚɪɧɵɟ ɪɟɞɤɢɟ ɡɟɦɥɢ, ɧɟɨɛɯɨɞɢɦɨ ɫɨɡɞɚɧɢɟ ɨɬɟɱɟ-

ɫɬɜɟɧɧɵɯ ɦɨɳɧɨɫɬɟɣ ɩɨ ɩɨɥɭɱɟɧɢɸ ɲɢɪɨɤɨɝɨ ɚɫɫɨɪ-
ɬɢɦɟɧɬɚ ɢɧɞɢɜɢɞɭɚɥɶɧɵɯ ɪɟɞɤɨɡɟɦɟɥɶɧɵɯ ɷɥɟɦɟɧɬɨɜ
ɢ ɢɯ ɫɨɟɞɢɧɟɧɢɣ, ɜ ɬɨɦ ɱɢɫɥɟ ɧɚɢɛɨɥɟɟ ɩɟɪɫɩɟɤɬɢɜ-
ɧɵɯ ɫɢɧɬɟɬɢɱɟɫɤɢɯ ɫɨɟɞɢɧɟɧɢɣ. ɗɬɨ ɦɨɠɟɬ ɛɵɬɶ ɨɞɧɨ
ɢɥɢ ɝɪɭɩɩɚ ɩɪɟɞɩɪɢɹɬɢɣ, ɩɟɪɟɪɚɛɚɬɵɜɚɸɳɢɯ ɫɭɦ-
ɦɚɪɧɵɟ ɊɁɆ, ɜɵɞɟɥɟɧɧɵɟ ɢɡ ɨɞɧɨɝɨ ɢɥɢ ɧɟɫɤɨɥɶɤɢɯ
ɫɵɪɶɟɜɵɯ ɢɫɬɨɱɧɢɤɨɜ ɫ ɪɚɡɥɢɱɧɵɦ ɫɨɫɬɚɜɨɦ ɩɨ ɢɧɞɢ-
ɜɢɞɭɚɥɶɧɵɦ ɷɥɟɦɟɧɬɚɦ. ȼ ɭɫɥɨɜɢɹɯ ɩɨɫɬɨɹɧɧɨ ɦɟ-
ɧɹɸɳɢɯɫɹ ɰɟɧ ɢ ɫɩɪɨɫɚ ɧɚ ɨɬɞɟɥɶɧɵɟ ɊɁɗ ɢ ɢɯ ɫɨ-
ɟɞɢɧɟɧɢɹ ɬɚɤɢɟ ɩɪɟɞɩɪɢɹɬɢɹ ɞɨɥɠɧɵ ɢɦɟɬɶ ɩɪɨɢɡɜɨ-
ɞɢɬɟɥɶɧɨɫɬɶ ɩɨ ɢɫɯɨɞɧɵɦ ɫɭɦɦɚɪɧɵɦ ɊɁ-
ɤɨɧɰɟɧɬɪɚɬɚɦ ɧɟ ɦɟɧɟɟ 4-5 ɬɵɫɬɝɨɞ ɢ ɫɩɨɫɨɛɧɨɫɬɶ
ɜɵɩɭɫɤɚɬɶ ɲɢɪɨɤɢɣ ɚɫɫɨɪɬɢɦɟɧɬ ɢɧɞɢɜɢɞɭɚɥɶɧɨɣ ɊɁ-
ɩɪɨɞɭɤɰɢɢ. Ⱦɥɹ ɨɩɟɪɚɬɢɜɧɨɝɨ ɪɟɚɝɢɪɨɜɚɧɢɹ ɧɚ ɬɪɟɛɨ-
ɜɚɧɢɹ ɪɵɧɤɚ ɧɟɨɛɯɨɞɢɦ ɪɟɡɟɪɜ ɪɚɡɞɟɥɢɬɟɥɶɧɵɯ
ɦɨɳɧɨɫɬɟɣ (ɤɚɫɤɚɞɨɜ ɪɚɡɞɟɥɟɧɢɹ), ɫɨɫɬɚɜɥɹɸɳɢɣ 20-
40%. Ɍɚɤɨɣ ɨɛɴɟɦ ɩɪɨɞɭɤɰɢɢ ɨɛɟɫɩɟɱɢɬ ɜɵɫɨɤɭɸ ɪɟɧ-
ɬɚɛɟɥɶɧɨɫɬɶ ɛɭɞɭɳɟɝɨ ɩɪɨɢɡɜɨɞɫɬɜɚ ɜ ɰɟɥɨɦ.

ɂɫɯɨɞɹ ɢɡ ɢɡɥɨɠɟɧɧɵɯ ɜɵɲɟ ɦɚɬɟɪɢɚɥɨɜ, ɨɱɟ-
ɜɢɞɧɨ, ɱɬɨ ɢɦɟɸɬɫɹ ɬɪɢ ɧɚɩɪɚɜɥɟɧɢɹ ɩɨ ɪɚɡɜɢɬɢɸ
ɊɁɆ ɜ Ɋɨɫɫɢɢ:

1) ɝɟɨɥɨɝɢɱɟɫɤɢɣ ɩɨɢɫɤ ɫɨɛɫɬɜɟɧɧɨ ɪɟɞɤɨɡɟ-
ɦɟɥɶɧɵɯ ɦɟɫɬɨɪɨɠɞɟɧɢɣ (ɧɚɩɪɢɦɟɪ, ɛɚɫɬɧɟɡɢɬɨɜɵɯ,
ɢɨɧɧɨɫɨɪɛɢɪɨɜɚɧɧɵɯ ɪɭɞ);

2) ɧɚɱɚɥɨ ɨɬɤɪɵɬɨɣ ɨɬɪɚɛɨɬɤɢ ɪɚɡɜɟɞɚɧɧɨɝɨ
Ɍɨɦɬɨɪɫɤɨɝɨ ɦɟɫɬɨɪɨɠɞɟɧɢɹ (ɭɱɚɫɬɨɤ Ȼɭɪɚɧɧɵɣ), ɤɨɬɨ-
ɪɨɟ ɩɨɡɜɨɥɢɬ ɪɟɲɢɬɶ ɨɞɧɨɜɪɟɦɟɧɧɨ ɜɨɩɪɨɫɵ ɩɪɨɢɡɜɨɞ-
ɫɬɜɚ ɧɢɨɛɢɹ, ɫɤɚɧɞɢɹ, ɢɬɬɪɢɹ ɢ ɪɟɞɤɢɯ ɡɟɦɟɥɶ, ɱɬɨ ɪɟɡɤɨ
ɫɧɢɡɢɬ ɫɟɛɟɫɬɨɢɦɨɫɬɶ ɜɵɩɭɫɤɚɟɦɨɣ ɩɪɨɞɭɤɰɢɢ;

3) ɪɟɤɨɧɫɬɪɭɤɰɢɹ ɩɨɞɡɟɦɧɵɯ ɲɚɯɬ Ʌɨɜɨɡɟɪɫɤɨɝɨ
ɦɟɫɬɨɪɨɠɞɟɧɢɹ, ɚ ɬɚɤɠɟ ɋɨɥɢɤɚɦɫɤɨɝɨ ɦɚɝɧɢɟɜɨɝɨ
ɤɨɦɛɢɧɚɬɚ, ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɡɚɜɨɞɚ ɩɨ ɪɚɡɞɟɥɟɧɢɸ ɊɁɆ.
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Ʉ ɉɊɈȻɅȿɆȿ ɊȿɋɍɊɋɈ&ȻȿɊȿȽȺɘɓȿɃ ȾɈȻɕɑɂ ɁɈɅɈɌȺ

ɋɢɫɬɟɦɚɬɢɡɢɪɨɜɚɧɵ ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɨɛ ɷɬɚɩɚɯ ɞɨɛɵɱɢ ɡɨɥɨɬɚ ɜ ɪɚɦɤɚɯ ɝɨɪɧɨɝɨ ɩɟɪɟɞɟɥɚ. ɉɪɢɜɟɞɟɧɵ ɪɟɡɭɥɶɬɚɬɵ ɢɫɫɥɟɞɨ-
ɜɚɧɢɣ ɩɨ ɩɨɥɭɱɟɧɢɸ ɡɨɥɨɬɚ, ɦɢɧɭɹ ɫɬɚɞɢɸ ɨɛɨɝɚɳɟɧɢɹ, ɜɚɪɢɚɧɬɚɦɢ ɬɟɯɧɨɥɨɝɢɣ ɫ ɜɵɳɟɥɚɱɢɜɚɧɢɟɦ. ɉɪɟɞɥɨɠɟɧ ɚɥɝɨɪɢɬɦ
ɜɵɛɨɪɚ ɬɟɯɧɨɥɨɝɢɢ ɪɚɡɪɚɛɨɬɤɢ ɦɟɫɬɨɪɨɠɞɟɧɢɹ. Ⱦɟɬɚɥɢɡɢɪɨɜɚɧɵ ɢ ɤɥɚɫɫɢɮɢɰɢɪɨɜɚɧɵ ɫɩɨɫɨɛɵ ɭɥɭɱɲɟɧɢɹ ɢɫɯɨɞɧɵɯ
ɫɜɨɣɫɬɜ ɩɨɥɟɡɧɵɯ ɢɫɤɨɩɚɟɦɵɯ. Ɉɛɨɫɧɨɜɚɧɚ ɫɬɪɚɬɟɝɢɹ ɭɜɟɥɢɱɟɧɢɹ ɩɨɥɧɨɬɵ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɧɟɞɪ, ɤɨɬɨɪɚɹ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ
ɩɟɪɦɚɧɟɧɬɧɨɟ ɜɨɡɞɟɣɫɬɜɢɟ ɧɚ ɦɢɧɟɪɚɥɵ ɧɚ ɜɫɟɯ ɷɬɚɩɚɯ ɪɚɡɪɚɛɨɬɤɢ ɦɟɫɬɨɪɨɠɞɟɧɢɣ. ɉɪɟɞɥɨɠɟɧɚ ɨɰɟɧɤɚ ɷɤɨɥɨɝɨ-
ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɷɬɚɩɧɨɣ ɪɚɡɪɚɛɨɬɤɢ ɦɟɫɬɨɪɨɠɞɟɧɢɣ ɩɨ ɜɟɥɢɱɢɧɟ ɫɤɜɨɡɧɨɝɨ ɤɨɷɮɮɢɰɢɟɧɬɚ ɢɡɜɥɟɱɟɧɢɹ.
ɄɅɘɑȿȼɕȿ ɋɅɈȼȺ:  ɷɬɚɩ; ɡɨɥɨɬɨ; ɪɭɞɚ; ɨɛɨɝɚɳɟɧɢɟ; ɜɵɳɟɥɚɱɢɜɚɧɢɟ; ɬɟɯɧɨɥɨɝɢɹ  ɪɚɡɪɚɛɨɬɤɢ; ɷɤɨɥɨɝɢɹ; ɷɤɨɧɨɦɢɤɚ; ɢɡ-
ɜɥɟɱɟɧɢɟ.

A.V.Logachev

TO THE PROBLEM OF RESOURCE-SAVING GOLD MINING

Ideas of gold mining stages within mountain repartition are systematized. Results of researches on receiving gold are given, pass-
ing an enrichment stage, options of technologies with leaching. The algorithm of a choice of technology of development of a field is
offered. Ways of improvement of initial properties of minerals are detailed and classified. Strategy of increase in completeness of
use of a subsoil includes permanent impact on minerals at all development stages of fields. The assessment of ekologo-economic
efficiency of landmark development of fields in size of through coefficient of extraction is offered.
KEY WORDS: stage; gold; ore; enrichment; leaching; technology of development; ecology; economy; extraction.

ɉɨɥɨɠɟɧɢɟ ɡɨɥɨɬɨɪɭɞɧɨɣ
ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ Ɋɨɫɫɢɢ ɨɫɥɨɠɧɹ-
ɟɬɫɹ ɭɯɭɞɲɟɧɢɟɦ ɤɚɱɟɫɬɜɟɧɧɨɝɨ ɫɨ-
ɫɬɚɜɚ ɡɨɥɨɬɨɫɨɞɟɪɠɚɳɟɝɨ ɫɵɪɶɹ,
ɱɬɨ ɩɟɪɟɜɨɞɢɬ ɛɨɥɟɟ 50% ɡɚɩɚɫɨɜ
ɡɨɥɨɬɚ ɜ ɤɚɬɟɝɨɪɢɸ ɧɟɚɤɬɢɜɧɵɯ [1].

ɇɚɪɚɳɢɜɚɧɢɟ ɤɨɧɤɭɪɟɧɬɨɫɩɨ-
ɫɨɛɧɨɝɨ ɢ ɪɟɧɬɚɛɟɥɶɧɨɝɨ ɩɪɨɢɡɜɨɞ-
ɫɬɜɚ ɡɨɥɨɬɚ ɨɫɧɨɜɵɜɚɟɬɫɹ ɧɚ ɤɨɦ-

ɛɢɧɢɪɨɜɚɧɢɢ ɬɪɚɞɢɰɢɨɧɧɨɣ ɝɨɪɧɨɣ ɬɟɯɧɨɥɨɝɢɢ ɫ ɧɨ-
ɜɵɦɢ ɬɟɯɧɨɥɨɝɢɹɦɢ: ɤɭɱɧɵɦ ɢ ɷɥɟɤɬɪɨɫɨɪɛɰɢɨɧɧɵɦ
ɜɵɳɟɥɚɱɢɜɚɧɢɟɦ, ɷɥɟɤɬɪɨɯɢɦɢɱɟɫɤɢɦ ɢɡɜɥɟɱɟɧɢɟɦ,
ɝɢɞɪɨɦɟɬɚɥɥɭɪɝɢɱɟɫɤɢɦ ɩɟɪɟɞɟɥɨɦ ɪɚɫɬɜɨɪɨɜ ɢ ɬɩ.
ɋɵɪɶɟɦ ɞɥɹ ɩɨɜɬɨɪɧɨɝɨ ɢɡɜɥɟɱɟɧɢɹ ɡɨɥɨɬɚ ɹɜɥɹɸɬɫɹ
ɨɬɯɨɞɵ ɮɥɨɬɚɰɢɨɧɧɨɝɨ ɨɛɨɝɚɳɟɧɢɹ ɪɭɞ ɢ ɡɚɩɚɫɵ ɧɟ-
ɤɨɧɞɢɰɢɨɧɧɨɝɨ ɫɵɪɶɹ. ȼɨɩɪɨɫɵ ɩɨɥɭɱɟɧɢɹ ɡɨɥɨɬɚ ɢɡ
ɧɚɤɨɩɥɟɧɧɵɯ ɨɬɯɨɞɨɜ ɞɨɛɵɱɢ ɢ ɩɟɪɟɪɚɛɨɬɤɢ ɪɭɞ
ɮɨɪɦɢɪɭɟɬ ɫɚɦɨɫɬɨɹɬɟɥɶɧɭɸ ɤɪɭɩɧɭɸ ɩɪɨɛɥɟɦɭ ɝɨɪ-
ɧɨɣ ɧɚɭɤɢ ɢ ɩɪɚɤɬɢɤɢ [2].

ɉɪɢ ɪɚɡɪɚɛɨɬɤɟ ɫɥɨɠɧɨɫɬɪɭɤɬɭɪɧɵɯ ɦɚɥɨɦɨɳ-
ɧɵɯ ɡɨɥɨɬɨɪɭɞɧɵɯ ɦɟɫɬɨɪɨɠɞɟɧɢɣ ɫ ɪɟɡɤɢɦɢ ɢɡɦɟɧɟ-
ɧɢɹɦɢ ɭɫɥɨɜɢɣ ɡɚɥɟɝɚɧɢɹ ɜ ɧɟɞɪɚɯ ɢ ɧɚ ɩɨɜɟɪɯɧɨɫɬɢ
ɫɨɡɞɚɸɬɫɹ ɬɟɯɧɨɝɟɧɧɵɟ ɦɟɫɬɨɪɨɠɞɟɧɢɹ ɧɟɤɨɧɞɢɰɢ-
ɨɧɧɨɝɨ ɫɵɪɶɹ.

Ɉɞɧɢɦ ɢɡ ɧɚɩɪɚɜɥɟɧɢɣ ɩɨɜɵɲɟɧɢɹ ɷɮɮɟɤɬɢɜ-
ɧɨɫɬɢ ɨɫɜɨɟɧɢɹ ɡɨɥɨɬɨɪɭɞɧɵɯ ɦɟɫɬɨɪɨɠɞɟɧɢɣ ɹɜɥɹ-
ɟɬɫɹ ɤɨɦɩɥɟɤɫɢɪɨɜɚɧɢɟ ɜɨɡɦɨɠɧɨɫɬɟɣ ɬɪɚɞɢɰɢɨɧɧɵɯ
ɢ ɢɧɧɨɜɚɰɢɨɧɧɵɯ ɬɟɯɧɨɥɨɝɢɣ ɩɨɥɭɱɟɧɢɹ ɦɟɬɚɥɥɨɜ ɢɡ
ɨɬɯɨɞɨɜ ɞɨɛɵɱɢ ɢ ɩɟɪɟɪɚɛɨɬɤɢ ɪɭɞ ɩɭɬɟɦ ɫɨɡɞɚɧɢɹ ɧɚ
ɩɟɪɜɨɦ ɷɬɚɩɟ ɪɚɡɪɚɛɨɬɤɢ ɛɥɚɝɨɩɪɢɹɬɧɵɯ ɭɫɥɨɜɢɣ ɞɥɹ
ɢɡɜɥɟɱɟɧɢɹ ɡɨɥɨɬɚ ɧɚ ɩɨɫɥɟɞɭɸɳɢɯ ɷɬɚɩɚɯ ɪɚɡɪɚɛɨɬ-
ɤɢ.

Ɋɚɡɪɚɛɨɬɤɚ ɦɟɫɬɨɪɨɠɞɟɧɢɣ, ɜ ɬɨɦ ɱɢɫɥɟ ɢ ɡɨɥɨ-
ɬɚ, ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɫɨɜɨɤɭɩɧɨɫɬɶ ɫɢɫɬɟɦ ɢɡɜɥɟ-
ɱɟɧɢɹ ɩɨɥɟɡɧɨɝɨ ɢɫɤɨɩɚɟɦɨɝɨ, ɨɛɴɟɞɢɧɹɟɦɵɯ ɩɨ ɤɪɢ-
ɬɟɪɢɸ ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɰɟɥɟɫɨɨɛɪɚɡɧɨɫɬɢ. ȼ ɡɚɜɢɫɢɦɨ-
ɫɬɢ ɨɬ ɜɧɟɲɧɢɯ ɭɫɥɨɜɢɣ ɫɭɳɟɫɬɜɨɜɚɧɢɹ ɫɢɫɬɟɦ ɝɨɪ-
ɧɨɟ ɩɪɟɞɩɪɢɹɬɢɟ ɩɟɪɟɠɢɜɚɟɬ ɨɬ ɨɞɧɨɝɨ ɞɨ ɧɟɫɤɨɥɶɤɢɯ
ɷɬɚɩɨɜ.

ɉɟɪɜɵɣ ɷɬɚɩ ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɨɩɟɪɟɠɚɸɳɟɣ
ɜɵɟɦɤɨɣ ɛɨɝɚɬɵɯ ɭɱɚɫɬɤɨɜ ɦɟɫɬɨɪɨɠɞɟɧɢɹ ɫ ɰɟɥɶɸ
ɫɤɨɪɟɣɲɟɝɨ ɩɨɥɭɱɟɧɢɹ ɮɢɧɚɧɫɨɜɵɯ ɩɨɬɨɤɨɜ ɞɥɹ ɪɚɡ-
ɜɢɬɢɹ ɩɪɨɢɡɜɨɞɫɬɜɚ ɨɬ ɪɟɚɥɢɡɚɰɢɢ ɡɨɥɨɬɚ ɧɚ ɪɵɧɤɟ.
ɉɨɬɟɪɢ ɜ ɰɟɥɢɤɚɯ ɢ ɯɜɨɫɬɚɯ ɨɛɨɝɚɳɟɧɢɹ ɤɨɦɩɟɧɫɢɪɭ-
ɸɬɫɹ ɭɜɟɥɢɱɟɧɢɟɦ ɜɵɞɚɱɢ ɛɨɝɚɬɵɯ ɪɭɞ, ɡɚɩɚɫɵ ɤɨɬɨ-
ɪɵɯ ɟɳɟ ɜɟɥɢɤɢ. Ɍɟɯɧɨɥɨɝɢɹ ɨɛɨɝɚɳɟɧɢɹ ɪɭɞ ɧɟ ɩɨ-
ɡɜɨɥɹɟɬ ɩɨɥɧɨɫɬɶɸ ɢɡɜɥɟɱɶ ɡɨɥɨɬɨ, ɩɨɷɬɨɦɭ ɫ ɯɜɨ-
ɫɬɚɦɢ ɬɟɪɹɟɬɫɹ ɞɨ  30% ɩɨɥɟɡɧɵɯ ɤɨɦɩɨɧɟɧɬɨɜ [3].

ȼɬɨɪɨɣ ɷɬɚɩ ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɫɧɢɠɟɧɢɟɦ ɡɚɩɚ-
ɫɨɜ ɛɨɝɚɬɵɯ ɪɭɞ, ɪɚɫɩɨɥɨɠɟɧɧɵɯ ɜ ɭɞɨɛɧɵɯ ɞɥɹ ɢɯ
ɜɵɟɦɤɢ ɭɱɚɫɬɤɚɯ ɦɟɫɬɨɪɨɠɞɟɧɢɣ. ɍɦɟɧɶɲɟɧɢɟ ɫɨ-
ɞɟɪɠɚɧɢɹ ɡɨɥɨɬɚ ɜ ɪɭɞɟ ɤɨɦɩɟɧɫɢɪɭɟɬɫɹ ɭɜɟɥɢɱɟɧɢ-
ɟɦ ɞɨɛɵɱɢ ɫ ɰɟɥɶɸ ɫɨɯɪɚɧɟɧɢɹ ɤɨɥɢɱɟɫɬɜɚ ɜɵɩɭɫ-
ɤɚɟɦɨɝɨ ɡɨɥɨɬɚ. ȼ ɝɨɪɧɵɣ ɩɟɪɟɞɟɥ ɜɨɜɥɟɤɚɸɬɫɹ ɨɛɴ-
ɟɦɵ ɛɟɞɧɵɯ ɢ ɭɛɨɝɢɯ ɪɭɞ, ɩɪɟɜɵɲɚɸɳɢɟ ɨɛɴɟɦɵ
ɩɟɪɜɨɝɨ ɷɬɚɩɚ ɜ ɪɚɡɵ.

ɉɪɚɤɬɢɤɚ ɞɜɭɯɷɬɚɩɧɨɣ ɪɚɡɪɚɛɨɬɤɢ ɦɟɫɬɨɪɨɠɞɟ-
ɧɢɣ Ɋɨɫɫɢɢ ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɫɨɱɟɬɚɧɢɟɦ ɨɬɤɪɵɬɨɝɨ ɢ
ɩɨɞɡɟɦɧɨɝɨ ɫɩɨɫɨɛɨɜ ɪɚɡɪɚɛɨɬɤɢ ɦɟɫɬɨɪɨɠɞɟɧɢɣ ɢ
ɩɢɪɨ-, ɝɢɞɪɨɦɟɬɚɥɥɭɪɝɢɱɟɫɤɢɯ ɬɟɯɧɨɥɨɝɢɣ ɢɡɜɥɟɱɟɧɢɹ
ɡɨɥɨɬɚ ɢɡ ɪɭɞɵ.

ȿɫɥɢ ɧɚ ɩɟɪɜɨɦ ɷɬɚɩɟ ɷɤɫɩɥɭɚɬɚɰɢɢ ɦɟɫɬɨɪɨɠ-
ɞɟɧɢɣ ɜɵɧɢɦɚɸɬɫɹ ɬɨɥɶɤɨ ɛɨɝɚɬɵɟ ɪɭɞɵ ɫ ɢɡɜɥɟɱɟ-
ɧɢɟɦ ɡɨɥɨɬɚ ɧɚ ɝɢɞɪɨɦɟɬɚɥɥɭɪɝɢɱɟɫɤɨɦ ɡɚɜɨɞɟ, ɚ ɧɚ
ɜɬɨɪɨɦ ɷɬɚɩɟ ɛɨɝɚɬɵɟ ɰɟɥɢɤɢ ɢ ɛɟɞɧɵɟ ɪɭɞɵ, ɬɨ ɧɚ
ɬɪɟɬɶɟɦ ɷɬɚɩɟ ɩɟɪɟɪɚɛɚɬɵɜɚɸɬɫɹ ɡɚɛɚɥɚɧɫɨɜɵɟ ɪɭ-
ɞɵ ɢ ɯɜɨɫɬɵ ɨɛɨɝɚɳɟɧɢɹ ɪɭɞ.

ȼɨɡɦɨɠɧɨɫɬɶ ɩɨɥɭɱɟɧɢɹ ɡɨɥɨɬɚ, ɦɢɧɭɹ ɫɬɚɞɢɸ
ɨɛɨɝɚɳɟɧɢɹ, ɩɪɟɞɨɫɬɚɜɥɹɸɬ ɬɟɯɧɨɥɨɝɢɢ ɫ ɩɨɞɡɟɦɧɵɦ
ɜɵɳɟɥɚɱɢɜɚɧɢɟɦ. Ɉɞɧɚ ɬɨɥɶɤɨ ɤɨɧɜɟɪɫɢɹ ɩɪɨɢɡɜɨɞ-
ɫɬɜɚ ɧɚ ɛɟɞɧɵɟ ɪɭɞɵ ɷɤɨɧɨɦɢɱɟɫɤɢ ɧɟ ɜɫɟɝɞɚ ɨɩɪɚɜ-
ɞɚɧɚ, ɩɨɫɤɨɥɶɤɭ ɞɥɹ ɜɵɳɟɥɚɱɢɜɚɧɢɹ ɬɪɟɛɭɟɬɫɹ  ɞɥɢ-
ɬɟɥɶɧɨɟ ɜɪɟɦɹ ɢ ɪɟɤɨɧɫɬɪɭɤɰɢɹ ɩɪɨɢɡɜɨɞɫɬɜɚ. Ɋɚ-
ɰɢɨɧɚɥɢɡɚɰɢɹ ɩɪɨɢɡɜɨɞɫɬɜɚ ɫɜɨɞɢɬɫɹ ɤ ɧɚɯɨɠɞɟɧɢɸ
ɩɪɢɟɦɥɟɦɨɝɨ ɤɨɦɩɪɨɦɢɫɫɚ ɦɟɠɞɭ ɤɨɥɢɱɟɫɬɜɨɦ ɢ ɤɚ-
ɱɟɫɬɜɨɦ ɪɚɡɧɨɫɨɪɬɧɵɯ ɪɭɞ, ɜɵɞɚɜɚɟɦɵɯ ɧɚ ɡɟɦɧɭɸ
ɩɨɜɟɪɯɧɨɫɬɶ ɢ ɨɫɬɚɜɥɹɟɦɵɯ ɞɥɹ ɩɟɪɟɪɚɛɨɬɤɢ ɧɚ ɦɟɫ-
ɬɟ ɡɚɥɟɝɚɧɢɹ [4].
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Ɉɩɬɢɦɚɥɶɧɨɣ ɩɨ ɷɤɨɧɨɦɢɱɟɫɤɨɦɭ ɤɪɢɬɟɪɢɸ ɫɯɟ-
ɦɨɣ ɪɚɡɪɚɛɨɬɤɢ ɦɟɫɬɨɪɨɠɞɟɧɢɹ ɹɜɥɹɟɬɫɹ ɪɟɚɥɢɡɚɰɢɹ
ɜɫɟɯ ɬɪɟɯ ɷɬɚɩɨɜ ɩɨɞɡɟɦɧɨɣ ɪɚɡɪɚɛɨɬɤɢ, ɭɜɹɡɚɧɧɚɹ ɜɨ
ɜɪɟɦɟɧɢ ɢ ɩɪɨɫɬɪɚɧɫɬɜɟ (ɪɢɫ.1).

ȼɵɛɨɪ ɩɭɬɟɣ ɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɹ ɬɟɯɧɨɥɨɝɢɢ
ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɜɨ ɜɡɚɢɦɨɫɜɹɡɢ ɩɪɨɰɟɫɫɨɜ ɪɚɡɜɟɞɤɢ
ɡɚɩɚɫɨɜ, ɞɨɛɵɱɢ, ɨɛɨɝɚɳɟɧɢɹ ɢ ɦɟɬɚɥɥɭɪɝɢɱɟɫɤɨɝɨ
ɩɟɪɟɞɟɥɚ ɧɚ ɨɫɧɨɜɟ ɫɢɫɬɟɦɧɨɝɨ ɩɨɞɯɨɞɚ ɫ ɭɱɟɬɨɦ
ɜɨɡɦɨɠɧɨɫɬɟɣ ɢɫɩɨɥɶɡɨɜɚɧɢɹ  ɝɨɪɧɵɯ ɜɵɪɚɛɨɬɨɤ ɜ
ɞɚɥɶɧɟɣɲɟɦ (ɪɢɫ.2) [5].

ɛɨɝɚɬɵɟ ɪɭɞɵ ɛɟɞɧɵɟ ɪɭɞɵ

ɨɛɨɝɚɬɢɬɟɥɶɧɚɹ

ɮɚɛɪɢɤɚ

ɩɟɪɟɪɚɛɨɬɤɚ

ɪɚɫɬɜɨɪɨɜ

ɝɢɞɪɨɦɟɬɚɥɥɭɪɝɢɱɟɫɤɢɣ

ɡɚɜɨɞ

ɤɭɱɚ

Ɋɢɫ.1. ɉɪɢɧɰɢɩɢɚɥɶɧɚɹ ɫɯɟɦɚ ɪɚɡɪɚɛɨɬɤɢ
ɦɟɫɬɨɪɨɠɞɟɧɢɹ ɜ 3 ɷɬɚɩɚ

ɨɫɜɚɢɜɚɟɦɨɟ ɦɟɫɬɨɪɨɠɞɟɧɢɟ

ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ
ɦɚɫɫɢɜɚ:
ɬɪɟɳɢɧɨɜɚɬɨɫɬɶ,
ɫɟɣɫɦɢɤɚ, ɮɢɡɢɤɨ-

ɦɟɯɚɧɢɱɟɫɤɢɟ ɢ
ɞɟɮɨɪɦɚɰɢɨɧɧɵɟ
ɫɜɨɣɫɬɜɚ

ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ
ɫɜɨɣɫɬɜ ɫɢɫɬɟɦ
ɭɩɪɚɜɥɟɧɢɹ
ɦɚɫɫɢɜɨɦ: ɩɪɨɱɧɨɫɬɶ,

ɞɟɮɨɪɦɚɰɢɨɧɧɵɟ
ɫɜɨɣɫɬɜɚ ɢ ɬɩ.ɫɢɫɬɟɦɵ

ɫ ɩɨɞɞɟɪɠɚɧɢɟɦ
ɫɢɫɬɟɦɵ ɛɟɡ
ɩɨɞɞɟɪɠɚɧɢɹ

ɡɚɤɥɚɞɤɚ, ɨɩɨɪɧɵɟ
ɤɨɧɫɬɪɭɤɰɢɢ,

ɪɚɡɝɪɭɡɤɚ ɦɚɫɫɢɜɚ,
ɫɬɚɛɢɥɢɡɚɰɢɹ ɤɚɱɟɫɬɜɚ
ɪɭɞ, ɢɫɩɨɥɶɡɨɜɚɧɢɟ
ɨɬɜɚɥɨɜ ɢ ɯɜɨɫɬɨɜ ɞɥɹ
ɡɚɤɥɚɞɤɢ ɩɭɫɬɨɬ

ɝɟɨɦɟɬɪɢɱɟɫɤɢɟ
ɩɚɪɚɦɟɬɪɵ
ɜɵɪɚɛɨɬɨɤ, ɩɪɨɝɧɨɡ
ɢ ɤɨɧɬɪɨɥɶ
ɢɡɜɥɟɱɟɧɢɹ ɢ
ɫɬɚɛɢɥɢɡɚɰɢɹ
ɤɚɱɟɫɬɜɚ ɪɭɞ

ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɩɭɫɬɨɬ
ɩɨɞ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ
ɨɛɴɟɤɬɵ ɢ ɯɪɚɧɢɥɢɳɚ
ɨɬɯɨɞɨɜ ɞɨɛɵɱɢ ɢ
ɩɟɪɟɪɚɛɨɬɤɢ

ɫɤɥɚɞɢɪɨɜɚɧɢɟ
ɢ ɜɵɳɟɥɚɱɢɜɚɧɢɟ
ɛɟɞɧɵɯ ɢ
ɡɚɛɚɥɚɧɫɨɜɵɯ ɪɭɞ,

ɫɤɥɚɞɢɪɨɜɚɧɢɟ
ɩɨɪɨɞ ɢ ɯɜɨɫɬɨɜ
ɨɛɨɝɚɳɟɧɢɹ

ɜɵɛɨɪ ɤɪɢɬɟɪɢɟɜ ɨɰɟɧɤɢ, ɷɤɨɥɨɝɨ-

ɷɤɨɧɨɦɢɱɟɫɤɚɹ ɦɨɞɟɥɶ, ɩɪɨɝɧɨɡ
ɭɫɬɨɣɱɢɜɨɫɬɢ, ɬɟɯɧɢɤɨɷɤɨɧɨɦɢɱɟɫɤɢɣ
ɚɧɚɥɢɡ, ɦɟɬɨɞɢɤɚ ɜɵɛɨɪɚ ɩɚɪɚɦɟɬɪɨɜ ɢ
ɬɟɯɧɨɥɨɝɢɣ, ɩɪɨɝɧɨɡ ɩɨɫɥɟɞɫɬɜɢɣ
ɢɡɜɥɟɱɟɧɢɹ ɪɭɞɵ ɢ ɢɫɩɨɥɶɡɨɜɚɧɢɹ
ɩɨɞɡɟɦɧɨɝɨ ɩɪɨɫɬɪɚɧɫɬɜɚ

ɬɟɯɧɨɥɨɝɢɹ ɪɚɡɪɚɛɨɬɤɢ

Ɋɢɫ.2. Ⱥɥɝɨɪɢɬɦ ɜɵɛɨɪɚ ɬɟɯɧɨɥɨɝɢɢ ɪɚɡɪɚɛɨɬɤɢ ɦɟɫɬɨɪɨɠɞɟɧɢɹ

ɉɨɤɚɡɚɬɟɥɢ ɢɡɜɥɟɱɟɧɢɹ ɡɨɥɨɬɚ ɢɡ ɡɚɩɚɫɨɜ ɬɟɯ-
ɧɨɝɟɧɧɵɯ ɦɟɫɬɨɪɨɠɞɟɧɢɣ ɭɥɭɱɲɚɸɬɫɹ ɞɨ ɩɪɢɟɦɥɟɦɨ-
ɝɨ ɩɨ ɷɤɨɧɨɦɢɱɟɫɤɢɦ ɫɨɨɛɪɚɠɟɧɢɹɦ ɭɪɨɜɧɹ ɩɪɢ ɢɫ-
ɩɨɥɶɡɨɜɚɧɢɢ ɢɧɧɨɜɚɰɢɨɧɧɵɯ ɬɟɯɧɨɥɨɝɢɣ ɩɨɞɡɟɦɧɨɝɨ,
ɤɭɱɧɨɝɨ, ɫɨɪɛɰɢɨɧɧɨɝɨ ɢ ɷɥɟɤɬɪɨɯɢɦɢɱɟɫɤɨɝɨ ɢɡɜɥɟ-
ɱɟɧɢɹ ɦɟɬɚɥɥɨɜ.

ȼɨɡɦɨɠɧɨɫɬɢ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɜɵɳɟɥɚɱɢɜɚɧɢɹ
ɡɨɥɨɬɚ ɢɫɫɥɟɞɨɜɚɧɵ ɧɚ ɯɜɨɫɬɚɯ ɩɟɪɟɪɚɛɨɬɤɢ ɪɭɞ ɦɟ-
ɫɬɨɪɨɠɞɟɧɢɹ Ȼɚɞɪɚɧ ɫ ɢɡɜɥɟɱɟɧɢɟɦ ɢɡ ɯɜɨɫɬɨɜ ɮɥɨ-
ɬɚɰɢɢ 75% ɫɟɪɟɛɪɚ ɢ 52% ɡɨɥɨɬɚ.

ɉɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɫɟɪɧɨɣ ɢ ɫɨɥɹɧɨɣ ɤɢɫɥɨɬ ɫɨ-
ɞɟɪɠɚɧɢɟ ɦɟɬɚɥɥɨɜ ɜ ɩɪɨɞɭɤɬɢɜɧɨɦ ɪɚɫɬɜɨɪɟ ɫ ɭɜɟ-
ɥɢɱɟɧɢɟɦ ɨɛɴɟɦɨɜ ɪɟɚɝɟɧɬɨɜ ɭɜɟɥɢɱɢɜɚɟɬɫɹ, ɚ ɞɥɹ
ɚɤɬɢɜɢɪɨɜɚɧɧɵɯ ɫɬɨɤɨɜ ɧɚɛɥɸɞɚɟɬɫɹ ɨɛɪɚɬɧɚɹ ɡɚɜɢ-
ɫɢɦɨɫɬɶ (ɪɢɫ.3).

Ɋɢɫ.3. ɉɨɤɚɡɚɬɟɥɢ ɢɡɜɥɟɱɟɧɢɹ  ɡɨɥɨɬɚ ɜ ɪɚɫɬɜɨɪ
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Ɉɩɪɟɞɟɥɟɧɨ, ɱɬɨ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɢɡɜɥɟɱɟɧɢɹ
ɡɨɥɨɬɚ ɢɡ ɫɭɥɶɮɢɞɫɨɞɟɪɠɚɳɟɝɨ ɫɵɪɶɹ ɡɚɜɢɫɢɬ ɨɬ
ɫɬɟɩɟɧɢ ɚɫɫɨɰɢɚɰɢɢ ɡɨɥɨɬɚ ɫ ɩɢɪɢɬɨɦ ɢ ɚɪɫɟɧɨɩɢɪɢ-
ɬɨɦ ɢ ɢɯ ɪɚɡɦɟɪɨɜ ɢ ɞɪɭɝɢɯ ɩɚɪɚɦɟɬɪɨɜ, ɨɩɬɢɦɚɥɶɧɨɟ
ɡɧɚɱɟɧɢɟ ɩɥɨɬɧɨɫɬɢ ɬɨɤɚ ɞɥɹ ɜɵɳɟɥɚɱɢɜɚɧɢɹ ɡɨɥɨɬɚ
ɢɡ ɢɫɫɥɟɞɨɜɚɧɧɵɯ ɫɭɥɶɮɢɞɧɵɯ ɪɭɞ ɥɟɠɢɬ ɜ ɩɪɟɞɟɥɚɯ
800-1000 Ⱥɦ

2
ɩɥɨɳɚɞɢ ɚɧɨɞɚ, ɚ ɨɩɬɢɦɚɥɶɧɨɟ ɡɧɚɱɟ-

ɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ ɷɥɟɤɬɪɨɯɢɦɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ ɪɚɫ-
ɬɜɨɪɟɧɢɹ ɫɭɥɶɮɢɞɨɜ í ɜ ɩɪɟɞɟɥɚɯ 60-80

0
ɋ.

ɂɡɜɥɟɱɟɧɢɟ ɡɨɥɨɬɚ ɩɪɢ ɩɨɷɬɚɩɧɨɣ ɪɚɡɪɚɛɨɬɤɟ
ɦɟɫɬɨɪɨɠɞɟɧɢɹ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɪɚɡɦɟɳɟɧɢɟɦ ɯɜɨ-
ɫɬɨɜ ɨɛɨɝɚɳɟɧɢɹ ɜ ɯɪɚɧɢɥɢɳɚɯ ɢɡ ɭɫɥɨɜɢɹ ɢɫɩɨɥɶɡɨ-
ɜɚɧɢɹ ɮɟɧɨɦɟɧɚ ɩɪɢɪɨɞɧɨɝɨ ɜɵɳɟɥɚɱɢɜɚɧɢɹ.

ɉɨɤɚɡɚɬɟɥɶ ɨɩɬɢɦɚɥɶɧɨɫɬɢ ɜɡɪɵɜɧɨɝɨ ɞɪɨɛɥɟ-
ɧɢɹ - ɤɪɭɩɧɨɫɬɶ ɨɬɞɟɥɶɧɵɯ ɤɭɫɤɨɜ ɪɚɡɪɭɲɟɧɧɨɝɨ
ɜɡɪɵɜɨɦ ɦɚɫɫɢɜɚ. ɉɪɢ ɞɨɛɵɱɟ ɦɟɬɚɥɥɨɜ ɜɵɳɟɥɚɱɢ-
ɜɚɧɢɟɦ ɷɬɨ ɬɪɟɛɨɜɚɧɢɟ ɨɩɪɟɞɟɥɹɟɬɫɹ ɫɨɡɞɚɧɢɟɦ ɭɫ-
ɥɨɜɢɣ ɞɥɹ ɩɪɨɧɢɤɧɨɜɟɧɢɹ ɜɵɳɟɥɚɱɢɜɚɸɳɟɝɨ ɪɟɚɝɟɧ-
ɬɚ ɜɝɥɭɛɶ ɤɭɫɤɚ [6].

ɇɚ ɦɟɫɬɨɪɨɠɞɟɧɢɹɯ ɫ ɜɤɪɚɩɥɟɧɧɨɣ ɦɢɧɟɪɚɥɢɡɚ-
ɰɢɟɣ ɩɨɥɟɡɧɵɣ ɤɨɦɩɨɧɟɧɬ ɜ ɨɬɛɢɬɨɣ ɪɭɞɟ ɩɪɢ ɞɪɨɛ-
ɥɟɧɢɢ ɪɚɫɩɪɟɞɟɥɹɟɬɫɹ ɪɚɜɧɨɦɟɪɧɨ ɩɨ ɫɨɞɟɪɠɚɧɢɸ ɜ
ɤɭɫɤɚɯ ɪɚɡɧɨɣ ɤɪɭɩɧɨɫɬɢ, ɩɨɷɬɨɦɭ ɢɡɜɥɟɱɟɧɢɟ ɫɧɢɠɚ-
ɟɬɫɹ ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɨ ɜɵɯɨɞɭ ɤɪɭɩɧɵɯ ɤɥɚɫɫɨɜ.

ɂɫɫɥɟɞɨɜɚɧɵ ɞɜɟ ɦɨɞɟɥɢ, ɪɚɡɥɢɱɚɸɳɢɟɫɹ ɫɨ-
ɞɟɪɠɚɧɢɟɦ ɢ ɯɚɪɚɤɬɟɪɨɦ ɨɪɭɞɟɧɟɧɢɹ ɡɨɥɨɬɚ ɜ ɯɜɨ-
ɫɬɚɯ. Ɇɚɫɫɢɜ ɮɨɪɦɢɪɭɟɬɫɹ ɫɥɨɹɦɢ ɦɢɧɟɪɚɥɨɜ, ɨɛɥɚ-
ɞɚɸɳɢɯ ɪɚɡɥɢɱɧɵɦ ɫɨɞɟɪɠɚɧɢɟɦ ɦɟɬɚɥɥɨɜ ɢ ɷɥɟɤ-
ɬɪɢɱɟɫɤɢɦ ɩɨɬɟɧɰɢɚɥɨɦ (ɪɢɫ. 4) [7].

Ɇɨɞɟɥɶ ʋ1.  ȼ ɨɫɧɨɜɚɧɢɢ ɩɟɪɤɨɥɹɬɨɪɚ ɪɚɫɩɨɥɚ-

ɝɚɥɢ ɫɥɨɣ ɡɨɥɨɬɨɫɨɞɟɪɠɚɳɢɯ ɯɜɨɫɬɨɜ ɩɟɪɟɪɚɛɨɬɤɢ
ɡɨɥɨɬɵɯ ɪɭɞ ɫ ɜɤɪɚɩɥɟɧɧɵɦ ɨɪɭɞɟɧɟɧɢɟɦ ɦɨɳɧɨɫɬɶɸ
0,5 ɦ (1) ɫ ɫɨɞɟɪɠɚɧɢɟɦ ɡɨɥɨɬɚ 0,8 ɝɬ. Ɂɚɬɟɦ ɪɚɫɩɨ-
ɥɚɝɚɥɢ ɫɥɨɣ ɩɨɪɨɞ, ɫɨɞɟɪɠɚɳɢɯ ɨɤɫɢɞɵ ɠɟɥɟɡɚ,
ɦɨɳɧɨɫɬɶɸ 0,2 ɦ (2).

1

2

3

Ɋɢɫ.4.ɋɯɟɦɚ ɮɨɪɦɢɪɨɜɚɧɢɹ ɨɬɜɚɥɚ ɪɚɡɧɨɫɨɪɬɧɵɯ
ɯɜɨɫɬɨɜ:

1 - ɫɥɨɣ ɫ ɦɟɧɶɲɢɦ ɫɨɞɟɪɠɚɧɢɟɦ; 2 - ɝɟɨɯɢɦɢɱɟɫɤɢɣ
ɛɚɪɶɟɪ; 3 - ɫɥɨɣ ɫ ɛɨɥɶɲɢɦ ɫɨɞɟɪɠɚɧɢɟɦ

ɗɬɢ ɩɨɪɨɞɵ ɞɨɥɠɧɵ ɢɝɪɚɬɶ ɪɨɥɶ ɛɚɪɶɟɪɚ ɞɥɹ
ɢɡɜɥɟɤɚɟɦɨɝɨ ɜ ɜɟɪɯɧɟɦ ɫɥɨɟ ɡɨɥɨɬɚ. ɋɜɟɪɯɭ ɧɚɫɵ-
ɩɚɥɢ  ɫɥɨɣ ɡɨɥɨɬɨɫɨɞɟɪɠɚɳɢɯ  ɯɜɨɫɬɨɜ ɦɨɳɧɨɫɬɶɸ
0,5 ɦ (3) ɫ ɫɨɞɟɪɠɚɧɢɟɦ ɡɨɥɨɬɚ 0,6 ɝɬ.

Ⱦɥɹ ɭɫɤɨɪɟɧɢɹ ɷɤɫɩɟɪɢɦɟɧɬɚ ɩɨɜɟɪɯɧɨɫɬɶ ɜɟɪɯ-
ɧɟɝɨ ɫɥɨɹ ɯɜɨɫɬɨɜ (3) ɨɛɪɚɛɚɬɵɜɚɥɢ ɪɟɚɝɟɧɬɨɦ - ɚɧɨ-
ɥɢɬɨɦ ɷɥɟɤɬɪɨɥɢɬɢɱɟɫɤɨɝɨ ɪɚɡɥɨɠɟɧɢɹ ɲɚɯɬɧɵɯ ɫɬɨ-
ɤɨɜ ɫ ph=4,5, ɢɦɢɬɢɪɭɹ ɤɢɫɥɨɬɨɫɨɞɟɪɠɚɳɢɟ ɚɬɦɨ-
ɫɮɟɪɧɵɟ ɨɫɚɞɤɢ.

Ɋɟɡɭɥɶɬɚɬɵ ɜɵɳɟɥɚɱɢɜɚɧɢɹ ɫ ɝɟɨɯɢɦɢɱɟɫɤɢɦ
ɛɚɪɶɟɪɨɦ ɫɪɚɜɧɢɜɚɥɢ ɫ ɪɟɡɭɥɶɬɚɬɚɦɢ ɩɚɪɬɢɢ ɛɟɡ ɝɟɨ-
ɯɢɦɢɱɟɫɤɨɝɨ ɛɚɪɶɟɪɚ.

ȼɫɬɭɩɚɹ ɜ ɪɟɚɤɰɢɸ ɫ ɪɚɫɬɜɨɪɨɦ, ɡɨɥɨɬɨ ɯɜɨɫɬɨɜ
ɜɟɪɯɧɟɝɨ ɫɥɨɹ (3) ɨɛɪɚɡɭɟɬ ɫ ɩɢɪɢɬɨɦ ɫɥɨɹ (2) ɥɟɝɤɨ-
ɪɚɫɬɜɨɪɢɦɵɟ  ɜɨɞɨɣ ɫɨɟɞɢɧɟɧɢɹ NaAuS2  ɢ Na3AuS2,

ɦɢɝɪɢɪɭɟɬ ɜ ɜɨɞɧɨɦ ɪɚɫɬɜɨɪɟ ɢ ɩɪɨɯɨɞɢɬ ɱɟɪɟɡ ɝɟɨ-
ɯɢɦɢɱɟɫɤɢɣ ɛɚɪɶɟɪ – ɫɥɨɣ (2), ɝɞɟ ɩɪɨɢɫɯɨɞɢɬ ɪɚɡɥɨ-

ɠɟɧɢɟ ɨɛɪɚɡɨɜɚɧɧɵɯ ɫɨɟɞɢɧɟɧɢɣ ɨɤɫɢɞɚɦɢ ɠɟɥɟɡɚ ɫ
ɜɵɞɟɥɟɧɢɟɦ ɡɨɥɨɬɚ, ɩɢɪɢɬɚ ɢ ɨɫɜɨɛɨɠɞɟɧɢɟɦ ɳɟɥɨɱɟɣ.

ȼ ɪɟɡɭɥɶɬɚɬɟ ɢɦɢɬɢɪɨɜɚɧɧɵɯ ɩɪɨɰɟɫɫɨɜ ɡɨɥɨɬɨ
ɤɨɧɰɟɧɬɪɢɪɭɟɬɫɹ ɜ ɫɥɨɟ (1), ɝɞɟ ɟɝɨ ɫɨɞɟɪɠɚɧɢɟ ɞɨɫ-
ɬɢɝɚɟɬ 1,1 ɝɬ, ɱɬɨ ɞɨɫɬɚɬɨɱɧɨ ɞɥɹ ɩɨɫɥɟɞɭɸɳɟɝɨ ɜɨ-
ɜɥɟɱɟɧɢɹ ɨɛɴɟɦɚ ɨɛɨɝɚɳɟɧɧɵɯ ɯɜɨɫɬɨɜ ɫɥɨɹ (1) ɜ
ɩɪɨɦɵɲɥɟɧɧɭɸ ɩɟɪɟɪɚɛɨɬɤɭ.

ȼɨ ɜɬɨɪɢɱɧɵɯ ɯɜɨɫɬɚɯ ɫɥɨɹ (3) ɡɨɥɨɬɚ ɨɫɬɚɟɬɫɹ
ɨɤɨɥɨ 0,2 ɝɬ, ɱɬɨ ɫɪɚɜɧɢɦɨ ɫ ɮɨɧɨɜɵɦ ɫɨɞɟɪɠɚɧɢɟɦ
ɢ ɩɨɡɜɨɥɹɟɬ ɭɬɢɥɢɡɢɪɨɜɚɬɶ ɯɜɨɫɬɵ ɢɥɢ ɨɫɬɚɜɢɬɶ ɢɯ
ɞɥɹ ɩɨɜɬɨɪɧɨɣ ɩɟɪɟɪɚɛɨɬɤɢ ɩɨ ɟɳɟ ɧɟɢɡɜɟɫɬɧɵɦ ɬɟɯ-
ɧɨɥɨɝɢɹɦ. ȿɳɟ 0,1 ɝɬ ɡɨɥɨɬɚ ɬɟɪɹɟɬɫɹ ɜ ɩɨɪɨɞɚɯ ɝɟɨ-
ɯɢɦɢɱɟɫɤɨɝɨ ɛɚɪɶɟɪɚ.

Ɇɨɞɟɥɶ ʋ2. ɋɨɛɥɸɞɟɧɵ ɭɫɥɨɜɢɹ ɦɨɞɟɥɢ ʋ1,
ɧɨ ɯɜɨɫɬɵ ɩɨɥɭɱɟɧɵ ɩɟɪɟɪɚɛɨɬɤɨɣ ɡɨɥɨɬɵɯ ɪɭɞ ɫ
ɩɪɨɠɢɥɤɨɜɵɦ ɨɪɭɞɟɧɟɧɢɟɦ. Ɍɚɤɠɟ ɨɬɪɚɛɚɬɵɜɚɥɚɫɶ
ɨɞɧɚ ɦɨɞɟɥɶ ɫ ɚɧɚɥɨɝɢɱɧɵɦɢ ɭɫɥɨɜɢɹɦɢ, ɧɨ ɛɟɡ ɝɟɨ-
ɯɢɦɢɱɟɫɤɨɝɨ ɛɚɪɶɟɪɚ.

ȼ ɪɟɡɭɥɶɬɚɬɟ ɨɬɜɚɥɶɧɵɯ ɩɪɨɰɟɫɫɨɜ ɡɨɥɨɬɨ ɤɨɧ-
ɰɟɧɬɪɢɪɭɟɬɫɹ ɜ ɫɥɨɟ (1), ɝɞɟ ɟɝɨ ɫɨɞɟɪɠɚɧɢɟ ɞɨɫɬɢɝɚ-
ɟɬ 1,2 ɝɬ, ɱɬɨ ɬɚɤɠɟ ɩɪɟɞɫɬɚɜɥɹɟɬ ɢɧɬɟɪɟɫ ɞɥɹ ɩɨɫɥɟ-
ɞɭɸɳɟɣ ɩɪɨɦɵɲɥɟɧɧɨɣ ɩɟɪɟɪɚɛɨɬɤɢ ɨɛɨɝɚɳɟɧɧɵɯ
ɯɜɨɫɬɨɜ. ȼɨ ɜɬɨɪɢɱɧɵɯ ɯɜɨɫɬɚɯ ɫɥɨɹ (3) ɨɫɬɚɟɬɫɹ ɨɤɨ-
ɥɨ 0,1 ɝɬ, ɱɬɨ ɫɪɚɜɧɢɦɨ ɫ ɮɨɧɨɜɵɦ ɫɨɞɟɪɠɚɧɢɟɦ ɢ
ɩɨɡɜɨɥɹɟɬ ɭɬɢɥɢɡɢɪɨɜɚɬɶ ɯɜɨɫɬɵ.

ɉɪɨɰɟɫɫ ɜɵɳɟɥɚɱɢɜɚɧɢɹ ɯɜɨɫɬɨɜ ɜ ɦɨɞɟɥɢ ʋ2
ɨɬɥɢɱɚɟɬɫɹ ɛɨɥɶɲɟɣ ɢɧɬɟɧɫɢɜɧɨɫɬɶɸ, ɱɬɨ ɦɨɠɧɨ
ɨɛɴɹɫɧɢɬɶ ɪɚɫɩɨɥɨɠɟɧɢɟɦ ɡɨɥɨɬɚ ɩɪɢ ɩɪɨɠɢɥɤɨɜɨɦ
ɯɚɪɚɤɬɟɪɟ ɨɪɭɞɟɧɟɧɢɹ ɛɥɢɠɟ ɤ ɩɟɪɢɮɟɪɢɢ ɯɜɨɫɬɨɜɨɣ
ɱɚɫɬɢɰɵ. ɉɨ ɫɜɨɣɫɬɜɚɦ ɯɜɨɫɬɵ ɫɬɚɧɨɜɹɬɫɹ ɚɧɚɥɨɝɚɦɢ
ɩɟɫɤɚ ɫ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦɢ ɩɟɪɫɩɟɤɬɢɜɚɦɢ ɭɬɢɥɢɡɚɰɢɢ.

Ʉɨɧɰɟɩɰɢɹ ɭɜɟɥɢɱɟɧɢɹ ɤɨɷɮɮɢɰɢɟɧɬɚ ɢɫɩɨɥɶ-
ɡɨɜɚɧɢɹ ɧɟɞɪ ɛɚɡɢɪɭɟɬɫɹ ɧɚ ɩɪɢɧɰɢɩɟ ɩɨɞɝɨɬɨɜɤɢ ɡɚ-
ɩɚɫɨɜ ɤ ɩɨɫɥɟɞɭɸɳɟɦɭ ɨɫɜɨɟɧɢɸ ɡɚ ɫɱɟɬ ɜɨɡɞɟɣɫɬɜɢɹ
ɧɚ ɫɨɫɬɨɹɧɢɟ ɨɬɯɨɞɨɜ ɩɪɨɢɡɜɨɞɫɬɜɚ [8]. ɋɩɨɫɨɛɵ
ɭɥɭɱɲɟɧɢɹ ɢɫɯɨɞɧɵɯ ɫɜɨɣɫɬɜ ɩɨɥɟɡɧɵɯ ɢɫɤɨɩɚɟɦɵɯ
ɤɥɚɫɫɢɮɢɰɢɪɭɸɬɫɹ ɧɚɦɢ ɩɨ ɪɹɞɭ ɩɪɢɡɧɚɤɨɜ (ɬɚɛɥ.1).

Ɍɚɛɥɢɰɚ 1

Ʉɥɚɫɫɢɮɢɤɚɰɢɹ ɫɩɨɫɨɛɨɜ ɢɡɦɟɧɟɧɢɹ ɫɜɨɣɫɬɜ
ɦɢɧɟɪɚɥɨɜ

Ʉɥɚɫɫɢɮɢɤɚɰɢ-
ɨɧɧɵɣ ɩɪɢɡɧɚɤ

ȼɢɞ ɜɨɡɞɟɣɫɬɜɢɹ ȼɚɪɢɚɧɬɵ ɜɨɡɞɟɣɫɬɜɢɹ

ɂɡɦɟɥɶɱɟɧɢɟɆɟɯɚɧɢɱɟɫɤɨɟ

Ⱥɤɬɢɜɚɰɢɹ

ɋɨɛɫɬɜɟɧɧɨ ɛɚɤɬɟɪɢɢȻɢɨɥɨɝɢɱɟɫɤɨɟ

Ɇɟɬɚɛɨɥɢɬɵ ɛɚɤɬɟɪɢɣ

ɉɨɫɪɟɞɫɬɜɨɦ
ɪɟɚɝɟɧɬɨɜ

Ɇɟɯɚɧɢɡɦ ɩɪɟ-
ɨɛɪɚɡɨɜɚɧɢɹ
ɦɢɧɟɪɚɥɨɜ ɏɢɦɢɱɟɫɤɨɟ

ɗɥɟɤɬɪɨɯɢɦɢɱɟɫɤɨɟ

Ƚɪɚɜɢɬɚɰɢɨɧɧɨɟ

Ɇɚɝɧɢɬɧɨɟ

Ɍɟɩɥɨɜɨɟ

ȼɢɞ ɫɢɥɨɜɨɝɨ
ɩɨɥɹ

Ɋɚɞɢɨɚɤɬɢɜɧɨɟ

ȼ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ
ɮɢɡɢɱɟɫɤɢɯ ɫɜɨɣɫɬɜ

Ʉɢɫɥɨɬɧɵɟ

ɓɟɥɨɱɧɵɟ

ɋɨɥɟɜɵɟ

ȼɢɞ ɪɟɚɤɰɢɨɧ-
ɧɵɯ ɚɝɟɧɬɨɜ

Ƚɚɡɨɜɵɟ

ȼ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ
ɯɢɦɢɱɟɫɤɢɯ ɫɜɨɣɫɬɜ

Ʉɨɦɩɥɟɤɫɧɨɫɬɶ
ɜɨɡɞɟɣɫɬɜɢɹ

Ɇɨɧɨɜɨɡɞɟɣɫɬɜɢɟ ȼ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ
ɫɨɱɟɬɚɧɢɹ ɫɜɨɣɫɬɜ
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ɘȺɑɟɪɧɟɝɨɜ

Ɉ ɋɈɁȾȺɇɂɂ ɆɈɊɋɄɈɃ ȽɈɊɇɈȾɈȻɕȼȺɘɓȿɃ ɊɈɋɋɂɂ

Ɋɚɫɫɦɨɬɪɟɧ ɨɞɢɧ ɢɡ ɜɚɠɧɟɣɲɢɯ ɩɭɬɟɣ ɢɫɩɨɥɶɡɨɜɚɧɢɹ Ɇɢɪɨɜɨɝɨ ɨɤɟɚɧɚ - ɞɨɛɵɱɚ ɩɨɥɟɡɧɵɯ ɢɫɤɨɩɚɟɦɵɯ ɢ ɪɚɡɪɚɛɨɬɤɚ ɜɨɞ-
ɧɵɯ ɦɢɧɟɪɚɥɶɧɵɯ ɪɟɫɭɪɫɨɜ ɢ ɪɟɫɭɪɫɨɜ ɦɨɪɫɤɨɝɨ ɞɧɚ, ɩɪɢɨɛɪɟɬɚɸɳɢɣ ɜɫɟ ɛɨɥɶɲɭɸ ɚɤɬɭɚɥɶɧɨɫɬɶ ɩɨ ɦɟɪɟ ɢɫɬɨɳɟɧɢɹ ɡɚɩɚ-
ɫɨɜ ɦɟɬɚɥɥɢɱɟɫɤɢɯ ɪɭɞ ɧɚ ɫɭɲɟ ɢ ɪɚɡɜɢɬɢɹ ɬɟɯɧɢɱɟɫɤɨɝɨ ɩɪɨɝɪɟɫɫɚ. ɉɪɨɢɡɜɟɞɟɧɚ ɨɰɟɧɤɚ ɨɩɵɬɚ, ɩɟɪɫɩɟɤɬɢɜ ɢ ɩɭɬɟɣ ɪɚɡɜɢ-
ɬɢɹ ɬɟɯɧɨɥɨɝɢɣ ɞɨɛɵɱɢ ɠɟɥɟɡɨɦɚɪɝɚɧɰɟɜɵɯ ɤɨɧɤɪɟɰɢɣ, ɤɨɛɚɥɶɬɨɦɚɪɝɚɧɰɟɜɵɯ ɤɨɪɨɤ, ɝɚɡɨɝɢɞɪɚɬɨɜ ɢ ɞɪɭɝɢɯ ɪɟɫɭɪɫɨɜ ɦɨɪ-
ɫɤɨɣ ɝɨɪɧɨɞɨɛɵɜɚɸɳɟɣ ɨɬɪɚɫɥɢ.
ɄɅɘɑȿȼɕȿ ɋɅɈȼȺ:  Ɇɢɪɨɜɨɣ ɨɤɟɚɧ; ɞɨɛɵɱɚ ɩɨɥɟɡɧɵɯ ɢɫɤɨɩɚɟɦɵɯ; ɦɨɪɫɤɚɹ ɝɨɪɧɨɞɨɛɵɜɚɸɳɚɹ ɨɬɪɚɫɥɶ; ɬɟɯɧɢɱɟɫɤɢɣ
ɩɪɨɝɪɟɫɫ.

Yu.A.Chernegov

ABOUT CREATION OF SEA MINING RUSSIA

One of the most important ways of use of the World Ocean - mining and development of water mineral resources and resources of
a seabed, gaining the increasing relevance in process of exhaustion of reserves of metal ores on the land and developments of
technical progress is considered. The assessment of experience, prospects and ways of development of technologies of production
of iron manganese concretions, cobalt manganese crusts, gas hydrates and other resources of sea mining branch is made.
KEY WORDS: World Ocean; mining; sea mining branch; technical progress.

ɉɨɥɟɡɧɵɟ ɢɫɤɨɩɚɟɦɵɟ ɧɚ
ɞɧɟ Ɇɢɪɨɜɨɝɨ ɨɤɟɚɧɚ ɦɨɝɭɬ ɧɚɯɨ-
ɞɢɬɶɫɹ ɧɚ ɞɧɟ, ɧɢɠɟ ɭɪɨɜɧɹ ɞɧɚ ɢ
ɜ ɜɨɞɟ.

ɉɨɥɟɡɧɵɟ ɢɫɤɨɩɚɟɦɵɟ ɧɚ ɞɧɟ

Ɇɧɨɝɢɟ ɜɢɞɵ ɦɢɧɟɪɚɥɶɧɨɝɨ
ɫɵɪɶɹ, ɫɜɹɡɚɧɧɵɟ ɫ ɦɨɪɹɦɢ ɢ
ɨɤɟɚɧɚɦɢ, ɞɚɜɧɨ ɭɠɟ ɢɫɩɨɥɶɡɭɸɬ-
ɫɹ ɱɟɥɨɜɟɱɟɫɬɜɨɦ. ɗɬɨ ɜ ɩɟɪɜɭɸ

ɨɱɟɪɟɞɶ ɨɬɧɨɫɢɬɫɹ ɤ ɫɚɦɨɣ ɜɨɞɧɨɣ ɦɚɫɫɟ, ɤɨɬɨɪɚɹ
ɫɥɭɠɢɬ ɢɫɬɨɱɧɢɤɨɦ ɜɵɜɚɪɨɱɧɨɣ ɩɨɜɚɪɟɧɧɨɣ ɫɨɥɢ, ɚ ɫ
ɧɟɞɚɜɧɢɯ ɩɨɪ – ɣɨɞɚ ɢ ɛɪɨɦɚ, ɜ ɩɟɪɫɩɟɤɬɢɜɟ ɟɟ ɦɨɠ-
ɧɨ ɪɚɫɫɦɚɬɪɢɜɚɬɶ ɜ ɤɚɱɟɫɬɜɟ ɧɟɢɫɫɹɤɚɟɦɨɝɨ ɢɫɬɨɱɧɢ-
ɤɚ ɦɚɬɟɪɢɚɥɨɜ ɞɥɹ ɹɞɟɪɧɨɝɨ ɫɢɧɬɟɡɚ – ɞɟɣɬɟɪɢɹ ɢ
ɬɪɢɬɢɹ. ɋ ɜɨɞɚɦɢ ɦɨɪɟɣ ɢ ɨɤɟɚɧɨɜ ɫɜɹɡɚɧɵ ɤɪɭɩɧɵɟ
ɤɨɧɰɟɧɬɪɚɰɢɢ ɢɡɜɟɫɬɤɨɜɢɫɬɨɝɨ (ɤɨɪɚɥɥɨɜɵɟ ɪɢɮɵ
ɚɬɨɥɥɨɜ ɢ ɨɛɪɚɡɭɸɳɢɟɫɹ ɩɪɢ ɢɯ ɪɚɡɪɭɲɟɧɢɢ ɩɟɫɤɢ) ɢ
ɤɪɟɦɧɢɫɬɨɝɨ (ɞɢɚɬɨɦɟɢ) ɦɚɬɟɪɢɚɥɚ, ɜ ɬɨɦ ɱɢɫɥɟ ɢɫ-
ɤɭɫɫɬɜɟɧɧɨ ɜɨɫɩɪɨɢɡɜɨɞɢɦɨɝɨ (ɢɦɟɟɬɫɹ ɜ ɜɢɞɭ ɨɩɵɬ
ɂɫɥɚɧɞɢɢ, ɝɞɟ ɧɚ ɛɚɡɟ ɜɭɥɤɚɧɢɱɟɫɤɨɝɨ ɬɟɩɥɚ ɜ ɢɡɨɥɢ-
ɪɨɜɚɧɧɵɯ ɜɨɞɨɟɦɚɯ ɟɠɟɝɨɞɧɨ ɜɵɪɚɳɢɜɚɟɬɫɹ ɞɨ
25 ɬɵɫɬ ɞɢɚɬɨɦɟɣ – ɩɪɟɤɪɚɫɧɨɝɨ ɚɞɫɨɪɛɢɪɭɸɳɟɝɨ
ɦɚɬɟɪɢɚɥɚ). ȼ ɩɪɢɛɪɟɠɧɨɦɨɪɫɤɢɯ ɥɚɝɭɧɚɯ ɮɨɪɦɢɪɭ-
ɸɬɫɹ ɷɜɚɩɨɪɢɬɨɜɵɟ ɨɛɪɚɡɨɜɚɧɢɹ (ɦɚɝɧɢɟɜɵɟ ɫɨɥɢ ɢ
ɞɪ.). ɋɸɞɚ ɠɟ ɫɥɟɞɭɟɬ ɨɬɧɟɫɬɢ ɛɚɥɶɧɟɨɥɨɝɢɱɟɫɤɢɟ
ɤɨɦɩɥɟɤɫɵ (ɰɟɥɟɛɧɵɟ ɝɪɹɡɢ ɢ ɪɚɫɫɨɥɵ).

Ⱦɥɢɬɟɥɶɧɭɸ ɢɫɬɨɪɢɸ ɢɦɟɟɬ ɨɩɵɬ ɪɚɡɪɚɛɨɬɤɢ
ɩɪɢɛɪɟɠɧɨɞɨɧɧɨɝɨ ɦɚɬɟɪɢɚɥɚ, ɫɧɨɫɢɦɨɝɨ ɜ ɯɨɞɟ
ɷɪɨɡɢɢ ɤɨɪɟɧɧɵɯ ɩɨɪɨɞ ɤɨɧɬɢɧɟɧɬɚɥɶɧɵɯ ɨɤɪɚɢɧ. ɗɬɨ
ɢ ɪɚɡɧɨɨɛɪɚɡɧɵɟ ɫɬɪɨɢɬɟɥɶɧɵɟ ɦɚɬɪɢɚɥɵ (ɝɚɥɟɱɧɢɤɢ,
ɩɟɫɤɢ), ɢ ɡɚɥɟɠɢ ɬɹɠɟɥɵɯ ɦɢɧɟɪɚɥɨɜ (ɡɨɥɨɬɚ, ɰɢɪɤɨ-
ɧɚ, ɪɭɬɢɥɚ, ɤɫɟɧɨɬɢɦɚ, ɫɮɟɧɚ, ɚɥɦɚɡɨɜ ɢ ɞɪ.), ɚ ɬɚɤɠɟ
ɫɤɨɩɥɟɧɢɹ ɪɚɤɨɜɢɧ (ɦɢɧɟɪɚɥɶɧɵɟ ɞɨɛɚɜɤɢ ɤ ɪɚɰɢɨɧɭ
ɩɢɬɚɧɢɹ ɞɨɦɚɲɧɢɯ ɠɢɜɨɬɧɵɯ ɢ ɩɬɢɰ).

ɇɚ ɞɧɟ ɨɤɟɚɧɚ ɩɨɥɟɡɧɵɟ ɢɫɤɨɩɚɟɦɵɟ ɩɪɢɫɭɬɫɬ-
ɜɭɸɬ ɜ ɜɢɞɟ ɪɨɫɫɵɩɟɣ (ɬɢɬɚɧɨɜɵɟ ɢ ɨɥɨɜɹɧɧɵɟ ɩɟɫɤɢ,
ɚɥɦɚɡɵ,  ɠɟɦɱɭɝ,  ɹɧɬɚɪɶ)  ɢ ɜ ɜɢɞɟ ɫɩɥɨɲɧɵɯ ɮɨɪɦɢ-
ɪɨɜɚɧɢɣ (ɠɟɥɟɡɨɦɚɪɝɚɧɰɢɜɵɟ ɤɨɧɤɪɟɰɢɢ ɢ ɤɨɛɚɥɶɬɨ-
ɦɚɪɝɚɧɰɟɜɵɟ ɤɨɪɤɢ).

Ɋɚɡɪɚɛɨɬɤɚ ɪɨɫɫɵɩɟɣ ɩɪɨɢɡɜɨɞɢɬɫɹ ɫ ɢɫɩɨɥɶɡɨ-
ɜɚɧɢɟɦ ɞɪɚɝ ɢ ɡɟɦɫɧɚɪɹɞɨɜ. ɉɪɢɦɟɪɨɦ ɢɫɩɨɥɶɡɨɜɚ-

ɧɢɹ ɞɪɚɝ ɹɜɥɹɟɬɫɹ ɪɚɡɪɚɛɨɬɤɚ ɨɥɨɜɹɧɧɵɯ ɪɨɫɫɵɩɟɣ
ɧɚ ɲɟɥɶɮɟ Ʌɟɞɨɜɢɬɨɝɨ ɨɤɟɚɧɚ ɤ ɫɟɜɟɪɭ ɨɬ ɭɫɬɶɹ
ɪɄɨɥɵɦɵ. Ɉɩɵɬɧɵɟ ɪɚɛɨɬɵ ɩɨ ɢɫɩɨɥɶɡɨɜɚɧɢɸ ɡɟɦ-
ɫɧɚɪɹɞɨɜ ɞɥɹ ɢɡɜɥɟɱɟɧɢɹ ɬɢɬɚɧɨɜɵɯ ɩɟɫɤɨɜ ɜɟɥɢɫɶ
Ɇɨɫɤɨɜɫɤɢɦ ɝɨɪɧɵɦ ɢɧɫɬɢɬɭɬɨɦ ɧɚ ɲɟɥɶɮɟ ɨɫɬɪɨɜɨɜ
Ʉɭɪɢɥɶɫɤɨɣ ɝɪɹɞɵ (ɨɜɚ ɂɬɭɪɭɩ ɢ ɒɢɤɨɬɚɧ) ɢ ɧɚ Ȼɚɥ-
ɬɢɣɫɤɨɦ ɦɨɪɟ (ɜ ɪɚɣɨɧɟ ɝɅɢɟɩɚɹ).

ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɢɦɟɟɬɫɹ ɨɫɬɪɚɹ ɧɟɨɛɯɨɞɢ-
ɦɨɫɬɶ ɜ ɩɨɪɹɞɤɟ ɢɦɩɨɪɬɨɡɚɦɟɳɟɧɢɹ ɢ ɨɛɟɫɩɟɱɟɧɢɹ
ɧɚɰɢɨɧɚɥɶɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɩɪɢɫɬɭɩɢɬɶ ɤ ɪɚɡɪɚɛɨɬɤɟ
ɬɢɬɚɧɨɜɵɯ ɩɟɫɤɨɜ ɜ ɪɭɫɥɟ ɪȺɦɭɪ, ɟɟ ɩɪɢɬɨɤɨɜ, ɜ Ɍɚ-
ɬɚɪɫɤɨɦ ɩɪɨɥɢɜɟ ɢ ɧɚ ɲɟɥɶɮɟ ɨɫɬɪɨɜɨɜ Ʉɭɪɢɥɶɫɤɨɣ
ɝɪɹɞɵ, ɩɨɫɤɨɥɶɤɭ ɬɢɬɚɧɨɜɵɟ ɩɟɫɤɢ, ɹɜɥɹɸɳɢɟɫɹ
ɫɵɪɶɟɦ ɞɥɹ ɦɟɬɚɥɥɭɪɝɢɱɟɫɤɨɣ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ ɍɪɚ-
ɥɚ, ɩɨɱɬɢ ɩɨɥɧɨɫɬɶɸ ɩɨɫɬɚɜɥɹɸɬɫɹ ɫ ɍɤɪɚɢɧɵ, ɩɨ-
ɬɪɟɛɥɹɸɬɫɹ ɨɛɨɪɨɧɧɨɩɪɨɦɵɲɥɟɧɧɵɦ ɤɨɦɩɥɟɤɫɨɦ ɢ
ɚɷɪɨɤɨɫɦɢɱɟɫɤɨɣ ɨɬɪɚɫɥɶɸ, ɚ ɬɚɤɠɟ ɷɤɫɩɨɪɬɢɪɭɸɬɫɹ
ɜ ɋɒȺ ɢ ȿɜɪɨɩɭ ɞɥɹ ɢɡɝɨɬɨɜɥɟɧɢɹ ɧɟɫɭɳɢɯ ɤɨɧɫɬɪɭɤ-
ɰɢɣ ɫɚɦɨɥɟɬɨɜ Boeing, Airbus ɢ ɪɚɤɟɬ.

Ⱦɥɹ ɞɨɛɵɱɢ ɠɟɦɱɭɝɚ ɢ ɚɥɦɚɡɨɜ ɜ Ⱥɮɪɢɤɟ ɢ ɘɠ-
ɧɨɣ Ⱥɡɢɢ ɢɫɩɨɥɶɡɭɸɬ ɧɵɪɹɥɶɳɢɤɨɜ ɢ ɜɨɞɨɥɚɡɨɜ.

ɋɜɵɲɟ 40 ɥɟɬ ɬɨɦɭ ɧɚɡɚɞ ɜ ɦɭɡɟɟ ɮɢɪɦɵ Rein
Braun Cole (ɎɊȽ), ɡɚɧɢɦɚɜɲɟɣɫɹ ɞɨɛɵɱɟɣ ɛɭɪɨɝɨ ɭɝ-
ɥɹ, ɞɟɦɨɧɫɬɪɢɪɨɜɚɥɫɹ ɚɝɪɟɝɚɬ ɞɥɹ ɪɚɡɪɚɛɨɬɤɢ ɠɟɥɟ-
ɡɨɦɚɪɝɚɧɰɟɜɵɯ ɤɨɧɤɪɟɰɢɣ (ɀɆɄ) ɫɨ ɞɧɚ Ɍɢɯɨɝɨ ɨɤɟɚ-
ɧɚ. Ⱥɝɪɟɝɚɬ ɢɦɟɥ ɧɟɱɬɨ ɨɛɳɟɟ ɫ ɞɪɚɝɨɣ, ɧɨ ɜɦɟɫɬɨ
ɠɟɫɬɤɨɣ ɪɚɦɵ ɢ ɰɟɩɟɣ ɫ ɤɨɜɲɚɦɢ ɢɫɩɨɥɶɡɨɜɚɥɢɫɶ
ɤɨɜɲɢ ɧɚ ɤɚɧɚɬɧɨɣ ɩɨɞɜɟɫɤɟ. Ⱥɝɪɟɝɚɬ ɧɟɤɨɬɨɪɨɟ ɜɪɟ-
ɦɹ ɪɚɛɨɬɚɥ.

Ʉ ɧɚɫɬɨɹɳɟɦɭ ɜɪɟɦɟɧɢ ɨɬɟɱɟɫɬɜɟɧɧɵɦɢ ɢ ɡɚɪɭ-
ɛɟɠɧɵɦɢ ɫɩɟɰɢɚɥɢɫɬɚɦɢ ɜɵɩɨɥɧɟɧɨ ɫɜɵɲɟ 20 ɧɟɡɚ-
ɜɢɫɢɦɵɯ ɬɟɯɧɢɤɨɷɤɨɧɨɦɢɱɟɫɤɢɯ ɨɰɟɧɨɤ, ɪɟɡɭɥɶɬɚɬɵ
ɤɨɬɨɪɵɯ ɫɜɢɞɟɬɟɥɶɫɬɜɭɸɬ ɨ ɬɨɦ, ɱɬɨ ɷɤɫɩɥɭɚɬɚɰɢɹ
ɝɥɭɛɨɤɨɜɨɞɧɵɯ ɦɟɫɬɨɪɨɠɞɟɧɢɣ ɀɆɄ ɹɜɥɹɟɬɫɹ  ɩɪɢɧ-
ɰɢɩɢɚɥɶɧɨ ɨɫɭɳɟɫɬɜɢɦɨɣ. ȼ ɰɟɥɨɦ ɨɩɪɟɞɟɥɟɧɵ ɤɨɧ-
ɬɭɪɵ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɰɢɤɥɚ ɨɫɜɨɟɧɢɹ ɦɟɫɬɨɪɨɠɞɟ-
ɧɢɣ ɀɆɄ, ɤɨɬɨɪɵɣ ɜɤɥɸɱɚɟɬ ɩɨɢɫɤɨɜɨɨɰɟɧɨɱɧɵɟ ɪɚ-
ɛɨɬɵ ɢ ɞɨɛɵɱɭ ɤɨɧɤɪɟɰɢɣ (ɫɛɨɪ ɢ ɩɨɞɴɟɦ ɧɚ ɩɨɜɟɪɯ-
ɧɨɫɬɶ, ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɚ ɤ ɦɟɫɬɭ ɩɟɪɟɪɚɛɨɬɤɢ, ɨɛɨɝɚ-
ɳɟɧɢɟ ɢ ɦɟɬɚɥɥɭɪɝɢɱɟɫɤɢɣ ɩɟɪɟɞɟɥ). Ɍɪɚɧɫɧɚɰɢɨ-
ɧɚɥɶɧɵɟ ɤɨɧɫɨɪɰɢɭɦɵ (ɢɡ ɤɨɦɩɚɧɢɣ ɋɒȺ, Ƚɟɪɦɚɧɢɢ,
ȼɟɥɢɤɨɛɪɢɬɚɧɢɢ, Ʉɚɧɚɞɵ, ɇɢɞɟɪɥɚɧɞɨɜ, Ȼɟɥɶɝɢɢ,
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əɩɨɧɢɢ, ɂɬɚɥɢɢ), ɜɟɞɭɳɢɟ ɪɚɛɨɬɵ ɜ ɡɨɧɟ Ʉɥɚɪɢɨɧ –
Ʉɥɢɩɩɟɪɬɨɧ, ɟɳɟ 1990-ɯ ɝɝ. ɢɫɩɵɬɚɥɢ ɬɟɯɧɨɥɨɝɢɸ
ɨɩɵɬɧɨɣ ɞɨɛɵɱɢ ɀɆɄ. ɋɒȺ ɫɨɡɞɚɥɢ ɫɩɟɰɢɚɥɶɧɨɟ
ɫɭɞɧɨ ɞɥɹ ɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɹ ɬɟɯɧɢɱɟɫɤɢɯ ɫɪɟɞɫɬɜ
ɨɩɵɬɧɨɣ ɞɨɛɵɱɢ ɀɆɄ ɢ ɞɨɤɚɡɚɥɢ ɟɟ ɬɟɯɧɢɱɟɫɤɭɸ
ɜɨɡɦɨɠɧɨɫɬɶ.

Ɉɤɟɚɧɢɱɟɫɤɢɟ ɡɚɥɟɠɢ ɀɆɄ ɨɛɵɱɧɨ ɪɚɫɫɦɚɬɪɢ-
ɜɚɸɬɫɹ ɜ ɤɚɱɟɫɬɜɟ ɩɨɬɟɧɰɢɚɥɶɧɨɝɨ ɢɫɬɨɱɧɢɤɚ ɜ ɩɟɪ-
ɜɭɸ ɨɱɟɪɟɞɶ ɤɨɛɚɥɶɬɚ, ɡɚɬɟɦ ɧɢɤɟɥɹ – ɦɟɬɚɥɥɨɜ,
ɨɫɨɛɨ ɞɟɮɢɰɢɬɧɵɯ ɧɚ ɦɢɪɨɜɨɦ ɪɵɧɤɟ. Ɉɞɧɚɤɨ ɞɥɹ
Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ, ɢɫɩɵɬɵɜɚɸɳɟɣ ɨɫɬɪɵɣ ɧɟ-
ɞɨɫɬɚɬɨɤ ɦɚɪɝɚɧɰɟɜɨɝɨ ɫɵɪɶɹ, ɀɆɄ ɦɨɝɭɬ ɫɥɭɠɢɬɶ
ɢɫɯɨɞɧɵɦ ɦɚɬɟɪɢɚɥɨɦ ɞɥɹ ɩɨɥɭɱɟɧɢɹ ɩɪɢɪɨɞɧɨ–
ɥɟɝɢɪɨɜɚɧɧɵɯ ɮɟɪɪɨɦɚɪɝɚɧɟɰɧɢɤɟɥɶɤɨɛɚɥɶɬɨɜɵɯ
ɫɩɥɚɜɨɜ. ɋ ɷɬɨɣ ɰɟɥɶɸ ɀɆɄ ɦɨɝɭɬ ɩɟɪɟɩɥɚɜɥɹɬɶɫɹ ɧɚ
©ɦɚɫɫɭ», ɫ ɢɫɤɥɸɱɟɧɢɟɦ ɨɩɟɪɚɰɢɢ ɩɨ ɢɯ ɩɪɟɞɜɚɪɢ-
ɬɟɥɶɧɨɦɭ ɨɛɨɝɚɳɟɧɢɸ ɢ ɪɚɡɞɟɥɟɧɢɸ. ɗɬɨ ɩɨɡɜɨɥɢɬ,
ɜɨɩɟɪɜɵɯ, ɥɢɤɜɢɞɢɪɨɜɚɬɶ ɞɟɮɢɰɢɬ ɥɟɝɢɪɭɸɳɢɯ ɦɟ-
ɬɚɥɥɨɜ, ɚ, ɜɨɜɬɨɪɵɯ, ɡɧɚɱɢɬɟɥɶɧɨ ɭɞɟɲɟɜɢɬɶ ɩɪɨ-
ɰɟɫɫ ɩɟɪɟɪɚɛɨɬɤɢ ɀɆɄ. ɂɫɯɨɞɹ ɢɡ ɷɬɨɝɨ, ɧɟɨɛɯɨɞɢɦɨ
ɜɟɪɧɭɬɶɫɹ ɤ ɩɪɨɛɥɟɦɟ ɩɪɨɦɵɲɥɟɧɧɨɝɨ ɨɫɜɨɟɧɢɹ ɡɚ-
ɥɟɠɟɣ ɀɆɄ, ɜɵɞɟɥɟɧɧɵɯ ɧɚɦ ɜ ɪɚɣɨɧɟ Ɍɢɯɨɝɨ ɨɤɟɚ-
ɧɚ, ɢɦɟɹ ɩɪɢ ɷɬɨɦ ɜ ɜɢɞɭ, ɱɬɨ ɜɪɟɦɹ ɞɟɣɫɬɜɢɹ ɥɢɰɟɧ-
ɡɢɢ ɧɟɭɦɨɥɢɦɨ ɫɨɤɪɚɳɚɟɬɫɹ. ɗɬɨ ɧɟ ɬɨɥɶɤɨ ɩɪɚɜɨɜɨ-
ɩɨɥɢɬɢɱɟɫɤɚɹ, ɧɨ ɢ ɱɪɟɡɜɵɱɚɣɧɨ ɚɤɬɭɚɥɶɧɚɹ ɞɥɹ Ɋɨɫ-
ɫɢɢ ɫɬɪɚɬɟɝɢɱɟɫɤɚɹ ɷɤɨɧɨɦɢɱɟɫɤɚɹ ɩɪɨɛɥɟɦɚ

ɀɟɥɟɡɨɦɚɪɝɚɧɰɟɜɵɟ ɤɨɧɤɪɟɰɢɢ ɭɫɬɢɥɚɸɬ ɞɧɨ
ɨɤɟɚɧɨɜ. Ʉɨɛɚɥɶɬɨɦɚɪɝɚɧɰɟɜɵɟ ɤɨɪɤɢ (ɄɆɄ), ɬɚɤɠɟ
ɫɨɞɟɪɠɚɳɢɟ ɲɢɪɨɤɢɣ ɫɩɟɤɬɪ ɷɥɟɦɟɧɬɨɜ, ɩɨɤɪɵɜɚɸɬ
ɫɤɥɨɧɵ ɩɨɞɜɨɞɧɵɯ ɝɨɪɧɵɯ ɯɪɟɛɬɨɜ. ɂɧɬɟɪɟɫ ɤ ɩɨ-
ɫɥɟɞɧɢɦ ɨɩɪɟɞɟɥɹɟɬɫɹ, ɩɪɟɠɞɟ ɜɫɟɝɨ, ɞɟɮɢɰɢɬɨɦ ɤɨ-
ɛɚɥɶɬɚ ɧɚ ɦɢɪɨɜɨɦ ɪɵɧɤɟ ɢ ɨɬɫɭɬɫɬɜɢɟɦ ɹɫɧɵɯ ɩɟɪ-
ɫɩɟɤɬɢɜ ɨɬɤɪɵɬɢɹ ɧɨɜɵɯ ɦɟɫɬɨɪɨɠɞɟɧɢɣ ɧɚ ɫɭɲɟ.

ȼ ɩɨɫɥɟɞɧɢɟ ɞɟɫɹɬɢɥɟɬɢɹ ɡɚɪɭɛɟɠɧɵɦɢ ɷɤɫɩɟ-
ɞɢɰɢɹɦɢ ɩɨɥɭɱɟɧɵ ɩɨɞɪɨɛɧɵɟ ɞɚɧɧɵɟ ɩɨ ɨɛɴɟɤɬɚɦ
ɄɆɄ ɜ Ɍɢɯɨɦ ɨɤɟɚɧɟ ɜ ɩɪɟɞɟɥɚɯ ɪɭɞɧɵɯ ɩɨɥɟɣ ɨɫɬɪɨ-
ɜɨɜ Ɉɤɟɚɧɢɢ. ȼ ɪɟɡɭɥɶɬɚɬɟ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɨɛɴɟɤɬɨɜ
ɄɆɄ ɭɫɬɚɧɨɜɥɟɧɵ ɬɟɯɧɢɤɨ±ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟ-
ɥɢ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɟ ɢɯ ɪɟɧɬɚɛɟɥɶɧɭɸ ɪɚɡɪɚɛɨɬɤɭ
ɪɟɧɬɚɛɟɥɶɧɨɫɬɶ 14,3-19,5%, ɫɪɨɤ ɨɤɭɩɚɟɦɨɫɬɢ ɤɚɩɢ-
ɬɚɥɶɧɵɯ ɜɥɨɠɟɧɢɣ 3-3,5 ɝɨɞɚ).

ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɨɫɧɨɜɧɨɣ ɨɛɴɟɦ ɩɪɨɢɡɜɨɞ-
ɫɬɜɚ ɤɨɛɚɥɶɬɚ ɜ ɦɢɪɟ ɩɪɢɯɨɞɢɬɫɹ ɧɚ ɩɨɥɢɬɢɱɟɫɤɢ ɧɟ-
ɫɬɚɛɢɥɶɧɵɟ ɫɬɪɚɧɵ (Ɂɚɢɪ – 57%, Ɂɚɦɛɢɹ – 11% ɨɛ-
ɳɟɝɨ ɨɛɴɟɦɚ ɩɪɨɢɡɜɨɞɫɬɜɚ), ɩɪɢ ɷɬɨɦ ɤɨɛɚɥɶɬ, ɤɚɤ
ɩɪɚɜɢɥɨ, ɹɜɥɹɟɬɫɹ ɩɨɩɭɬɧɵɦ ɩɪɨɞɭɤɬɨɦ ɩɪɢ ɩɪɨɢɡ-
ɜɨɞɫɬɜɟ ɦɟɞɢ. ɉɨɷɬɨɦɭ ɩɪɨɢɡɜɨɞɫɬɜɨ ɤɨɛɚɥɶɬɚ ɡɚɜɢ-
ɫɢɬ ɨɬ ɫɩɪɨɫɚ ɧɚ ɦɟɞɶ. ɗɬɨɬ ɮɚɤɬ ɦɨɠɟɬ ɩɪɢɜɟɫɬɢ
ɝɨɪɧɨɪɭɞɧɵɟ ɤɨɦɩɚɧɢɢ  ɤ ɜɵɜɨɞɭ ɨ ɬɨɦ, ɱɬɨ ɞɨɛɵɱɚ
ɄɆɄ ɦɨɠɟɬ ɫɬɚɬɶ ɧɨɜɵɦ ɢ ɛɨɥɟɟ ɧɚɞɟɠɧɵɦ ɢɫɬɨɱɧɢ-
ɤɨɦ  ɩɪɨɢɡɜɨɞɫɬɜɚ ɤɨɛɚɥɶɬɚ.

ɋɟɣɱɚɫ Ʉɢɬɚɣ ɹɜɥɹɟɬɫɹ ɟɞɢɧɫɬɜɟɧɧɨɣ ɫɬɪɚɧɨɣ,
ɤɨɬɨɪɚɹ ɚɤɬɢɜɧɨ ɜɵɫɬɭɩɚɟɬ ɡɚ ɪɚɡɪɚɛɨɬɤɭ ɄɆɄ. ɉɪɚ-
ɜɢɬɟɥɶɫɬɜɨ ɄɇɊ ɩɪɨɜɟɥɨ ɪɹɞ ɩɟɪɟɝɨɜɨɪɨɜ ɫ ɩɪɟɞɫɬɚ-
ɜɢɬɟɥɹɦɢ ɩɪɚɜɢɬɟɥɶɫɬɜɚ Ƚɚɜɚɟɜ ɩɨ ɜɨɩɪɨɫɭ ɫɬɪɨɢ-
ɬɟɥɶɫɬɜɚ ɧɚ ɨɞɧɨɦ ɢɡ ɨɫɬɪɨɜɨɜ ɮɚɛɪɢɤɢ ɩɨ ɩɟɪɟɪɚ-
ɛɨɬɤɟ ɤɨɛɚɥɶɬɨɦɚɪɝɚɧɰɟɜɨɣ ɪɭɞɵ. ɉɨ ɢɦɟɸɳɢɦɫɹ
ɨɰɟɧɤɚɦ ɧɚɢɛɨɥɟɟ ɩɟɪɫɩɟɤɬɢɜɧɵɦ ɞɥɹ ɪɚɡɪɚɛɨɬɤɢ ɜ
ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɹɜɥɹɟɬɫɹ ɦɟɫɬɨɪɨɠɞɟɧɢɟ ɄɆɄ ɜ
ɪɚɣɨɧɟ Ɇɚɪɲɚɥɥɨɜɵɯ ɨɫɬɪɨɜɨɜ.

ɇɚ ɸɝɨɡɚɩɚɞɟ Ɍɢɯɨɝɨ ɨɤɟɚɧɚ ɟɫɬɶ ɪɹɞ ɪɭɞɧɵɯ
ɤɨɧɭɫɨɜ, ɜ ɪɟɡɭɥɶɬɚɬɟ ɱɟɝɨ ɜɨɡɧɢɤ ɢɧɬɟɪɟɫ ɤ ɞɨɛɵɱɟ
ɡɨɥɨɬɚ. ɋɚɦɚɹ ɛɨɥɶɲɚɹ ɝɨɪɚ, ɢɡɜɟɫɬɧɚɹ ɤɚɤ Conical
Seamount, ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɦɟɫɬɨɪɨɠɞɟɧɢɟ ɩɨ-
ɥɟɡɧɨɝɨ ɢɫɤɨɩɚɟɦɨɝɨ ɫ ɢɫɤɥɸɱɢɬɟɥɶɧɨ ɛɨɥɶɲɢɦ ɫɨ-
ɞɟɪɠɚɧɢɟɦ ɡɨɥɨɬɚ. Ɍɢɩ ɦɢɧɟɪɚɥɢɡɚɰɢɢ ɭɤɚɡɵɜɚɟɬ ɧɚ
ɭɱɚɫɬɢɟ ɜ ɮɨɪɦɢɪɨɜɚɧɢɢ ɦɢɧɟɪɚɥɢɡɚɰɢɢ ɦɚɝɦɚɬɢɱɟ-
ɫɤɢɯ ɪɚɫɩɥɚɜɨɜ ɫ ɜɵɫɨɤɢɦ ɫɨɞɟɪɠɚɧɢɟɦ ɡɨɥɨɬɚ. Ɉɧɨ
ɪɚɫɩɨɥɨɠɟɧɨ ɧɚ ɨɬɧɨɫɢɬɟɥɶɧɨ ɧɟɛɨɥɶɲɨɣ ɝɥɭɛɢɧɟ
ɨɤɨɥɨ 1050 ɦ) ɜ ɬɟɪɪɢɬɨɪɢɚɥɶɧɵɯ ɜɨɞɚɯ ɉɚɩɭɚ – ɇɨ-
ɜɨɣ Ƚɜɢɧɟɢ, ɱɬɨ ɞɟɥɚɟɬ ɟɝɨ ɩɟɪɫɩɟɤɬɢɜɧɵɦ ɞɥɹ ɪɚɡ-
ɪɚɛɨɬɤɢ. ȿɫɬɶ ɢ ɞɪɭɝɢɟ ɩɪɨɟɤɬɵ ɪɚɡɪɚɛɨɬɤɢ ɪɭɞɧɵɯ, ɜ
ɨɫɧɨɜɧɨɦ ɡɨɥɨɬɨɫɨɞɟɪɠɚɳɢɯ ɦɟɫɬɨɪɨɠɞɟɧɢɣ. Ɋɚɫɱɟ-
ɬɵ ɩɨɤɚɡɵɜɚɸɬ ɜɵɫɨɤɭɸ ɫɬɟɩɟɧɶ ɢɯ ɤɨɧɤɭɪɟɧɬɨɫɩɨ-
ɫɨɛɧɨɫɬɢ.

ɇɚɥɢɱɢɟ ɩɨɞɨɛɧɵɯ ɨɛɴɟɤɬɨɜ ɜɩɨɥɧɟ ɜɟɪɨɹɬɧɨ ɜ
ɚɤɬɢɜɧɨɣ ɜɭɥɤɚɧɢɱɟɫɤɨɣ ɡɨɧɟ ɩɜɚ Ʉɚɦɱɚɬɤɚ.

ɇɟɞɚɜɧɨ ɨɬɤɪɵɬɵ ɮɨɫɮɚɬɧɵɟ ɢɥɵ ɢ ɡɚɦɟɳɟɧ-
ɧɵɟ ɮɨɫɮɚɬɚɦɢ ɤɚɪɛɨɧɚɬɧɵɟ ɩɨɪɨɞɵ. ɉɪɨɦɵɲɥɟɧ-
ɧɵɣ ɢɧɬɟɪɟɫ ɜɵɡɵɜɚɸɬ ɠɟɥɜɚɤɨɜɵɟ ɮɨɫɮɨɪɢɬɵ ɦɨɪ-
ɫɤɨɝɨ ɞɧɚ. ɇɚ ɲɟɥɶɮɟ ɘɝɨɁɚɩɚɞɧɨɣ Ⱥɮɪɢɤɢ ɨɛɧɚɪɭ-
ɠɟɧɨ ɫɨɜɪɟɦɟɧɧɨɟ ɨɛɪɚɡɨɜɚɧɢɟ ɮɨɫɮɚɬɧɵɯ ɫɬɹɠɟɧɢɣ
– ɦɟɫɬɨɪɨɠɞɟɧɢɹ ɨɛɪɚɡɭɸɬɫɹ ɧɚ ɝɥɚɡɚɯ.

ɉɨɥɟɡɧɵɟ ɢɫɤɨɩɚɟɦɵɟ ɩɨɞ ɞɧɨɦ

ȼ ɡɨɧɟ ɩɟɪɟɯɨɞɚ ɤɨɧɬɢɧɟɧɬ - ɨɤɟɚɧ ɢɡɜɟɫɬɧɵ ɦɟ-
ɫɬɨɪɨɠɞɟɧɢɹ, ɡɚɥɟɠɢ ɢ ɩɥɚɫɬɵ ɤɨɬɨɪɵɯ ɩɥɚɜɧɨ ɩɟɪɟ-
ɯɨɞɹɬ ɫ ɫɭɲɢ ɩɨɞ ɜɨɞɭ. ɗɬɨ ɢ ɭɝɥɟɧɨɫɧɵɟ ɬɨɥɳɢ, ɪɚɡ-
ɪɚɛɚɬɵɜɚɟɦɵɟ ɧɚ ɡɚɩɚɞɧɨɦ ɩɨɛɟɪɟɠɶɟ Ⱥɥɹɫɤɢ, ɢ
ɧɟɮɬɟɧɨɫɧɵɟ ɤɨɦɩɥɟɤɫɵ Ɇɟɤɫɢɤɚɧɫɤɨɝɨ ɡɚɥɢɜɚ, ɢ
ɪɭɞɧɵɟ ɲɬɨɤɜɟɪɤɢ ɉɚɩɭɚɇɨɜɨɣ Ƚɜɢɧɟɢ, ɢ ɞɪ. Ƚɥɚɜ-
ɧɚɹ ɬɪɭɞɧɨɫɬɶ ɢɯ ɩɪɨɦɵɲɥɟɧɧɨɝɨ ɨɫɜɨɟɧɢɹ ɫɜɹɡɚɧɚ ɫ
ɜɨɡɦɨɠɧɨɫɬɶɸ ɩɪɨɪɵɜɨɜ ɦɨɪɫɤɢɯ ɜɨɞ ɜ ɝɨɪɧɵɟ ɜɵɪɚ-
ɛɨɬɤɢ. ɇɚɪɹɞɭ ɫ ɬɚɤɢɦɢ ɦɟɫɬɨɪɨɠɞɟɧɢɹɦɢ ɢɡɜɟɫɬɧɵ ɢ
ɩɟɪɫɩɟɤɬɢɜɧɵɟ ɨɛɴɟɤɬɵ, ɤɚɤ ɪɭɞɧɵɟ (ɉɚɩɭɚɇɨɜɚɹ
Ƚɜɢɧɟɹ), ɬɚɤ ɢ, ɨɫɨɛɟɧɧɨ, ɧɟɮɬɟɝɚɡɨɜɵɟ (Ȼɨɜɚɧɟɧɤɨɜ-
ɫɤɨɟ ɦɟɫɬɨɪɨɠɞɟɧɢɟ).

ɋɨɝɥɚɫɧɨ ɰɟɥɨɦɭ ɪɹɞɭ ɢɫɫɥɟɞɨɜɚɧɢɣ ɨɛɳɢɟ ɩɨ-
ɬɟɧɰɢɚɥɶɧɵɟ ɪɟɫɭɪɫɵ ɧɟɮɬɢ ɢ ɝɚɡɚ ɞɧɚ Ɇɢɪɨɜɨɝɨ
ɨɤɟɚɧɚ ɨɰɟɧɢɜɚɸɬɫɹ ɜ 1,8-2,1 ɬɪɥɧ. ɬ ɭɫɥɨɜɧɨɝɨ ɬɨɩ-
ɥɢɜɚ, ɱɬɨ ɧɚɦɧɨɝɨ ɩɪɟɜɵɲɚɟɬ ɪɚɡɜɟɞɚɧɧɵɟ ɡɚɩɚɫɵ
ɭɝɥɟɜɨɞɨɪɨɞɧɨɝɨ ɫɵɪɶɹ ɧɚ ɫɭɲɟ.

Ʉ ɧɚɫɬɨɹɳɟɦɭ ɜɪɟɦɟɧɢ ɜ ɦɢɪɟ ɢɡɜɟɫɬɧɨ ɫɜɵɲɟ
2000 ɦɨɪɫɤɢɯ ɦɟɫɬɨɪɨɠɟɧɢɣ ɧɟɮɬɢ ɢ ɝɚɡɚ. ɍɠɟ ɤ
1976 ɝ. ɝɨɞɨɜɚɹ ɞɨɛɵɱɚ «ɦɨɪɫɤɨɣ» ɧɟɮɬɢ ɩɪɟɜɵɫɢɥɚ
500 ɦɥɧɬ, ɱɬɨ ɫɨɫɬɚɜɢɥɨ ɨɤɨɥɨ 25% ɜɫɟɣ ɞɨɛɵɱɢ ɜ
ɦɢɪɟ. ɉɨ ɩɪɨɝɧɨɡɭ ɅȽɍɢɤɫɚ ɢɡ ɚɤɜɚɬɨɪɢɣ ɞɨ ɢɡɨɛɚɬɵ
305 ɦ ɦɨɠɧɨ ɢɡɜɥɟɱɶ 289 ɦɥɪɞɬ ɧɟɮɬɢ ɢ 140 ɬɪɥɧɦ
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ɝɚɡɚ.
ɉɨ ɨɰɟɧɤɚɦ ɭɱɟɧɵɯ ɢ ɫɩɟɰɢɚɥɢɫɬɨɜ, ɩɥɨɳɚɞɶ

ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ ɧɟɮɬɟɩɟɪɫɩɟɤɬɢɜɧɵɯ ɨɬɥɨɠɟɧɢɣ ɫɨ-
ɫɬɚɜɥɹɟɬ ɫɜɵɲɟ 15 ɦɥɧɤɜɤɦ. ɉɪɢ ɷɬɨɦ ɧɚɢɛɨɥɟɟ
ɩɟɪɫɩɟɤɬɢɜɧɨɣ ɹɜɥɹɟɬɫɹ ɦɟɥɤɨɜɨɞɧɚɹ ɱɚɫɬɶ ɚɤɜɚɬɨ-
ɪɢɣ Ɇɢɪɨɜɨɝɨ ɨɤɟɚɧɚ – ɤɨɧɬɢɧɟɧɬɚɥɶɧɵɣ ɲɟɥɶɮ,
ɧɚɢɛɨɥɟɟ ɞɨɫɬɭɩɧɵɣ ɞɥɹ ɨɫɜɨɟɧɢɹ ɭɝɥɟɜɨɞɨɪɨɞɧɵɯ
ɪɟɫɭɪɫɨɜ. ɋ ɧɚɱɚɥɨɦ ɫɢɫɬɟɦɚɬɢɱɟɫɤɢɯ ɢɫɫɥɟɞɨɜɚɧɢɣ
ɢ ɨɫɜɨɟɧɢɹ ɧɟɮɬɢ ɧɚ ɤɨɧɬɢɧɟɧɬɚɥɶɧɨɦ  ɲɟɥɶɮɟ
ɩɪɟɞɫɬɚɜɥɟɧɢɟ ɨ ɜɟɥɢɱɢɧɟ ɭɝɥɟɜɨɞɨɪɨɞɧɵɯ ɪɟɫɭɪɫɨɜ
ɦɨɪɫɤɨɝɨ ɞɧɚ ɫɭɳɟɫɬɜɟɧɧɨ ɪɚɫɲɢɪɢɥɢɫɶ. ȿɫɥɢ ɪɚɧɶ-
ɲɟ ɧɟɮɬɟɝɚɡɨɧɨɫɧɨɫɬɶ ɤɨɧɬɢɧɟɧɬɚɥɶɧɨɝɨ ɲɟɥɶɮɚ
ɪɚɫɫɦɚɬɪɢɜɚɥɚɫɶ ɜ ɩɪɟɞɟɥɚɯ ɢɡɨɛɚɬɵ ɦɨɪɹ  200 ɦ, ɬɨ
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ɜ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɧɟɮɬɶ ɮɚɤɬɢɱɟɫɤɢ ɞɨɛɵɜɚɟɬɫɹ ɢɡ
ɨɬɥɨɠɟɧɢɣ ɤɨɧɬɢɧɟɧɬɚɥɶɧɨɝɨ ɫɤɥɨɧɚ ɢ ɟɝɨ ɩɨɞɧɨɠɢɹ
ɩɪɢ ɝɥɭɛɢɧɟ ɦɨɪɹ ɫɜɵɲɟ 1000 ɦ. Ɋɟɤɨɪɞɧɨɣ ɝɥɭɛɢɧɨɣ
ɡɚɥɟɝɚɧɢɹ ɷɤɫɩɥɭɚɬɢɪɭɟɦɨɝɨ ɧɟɮɬɹɧɨɝɨ ɦɟɫɬɨɪɨɠɞɟ-
ɧɢɹ ɫɬɚɥɚ ɝɥɭɛɢɧɚ ɦɨɪɹ 1853 ɦ  (ɦɟɫɬɨɪɨɠɞɟɧɢɟ Ron-
cador, Ȼɪɚɡɢɥɢɹ). ɂɫɫɥɟɞɨɜɚɧɢɹ ɢ ɢɧɠɟɧɟɪɧɵɟ ɪɚɛɨ-
ɬɵ ɢɧɬɟɧɫɢɜɧɨ ɜɟɞɭɬɫɹ  ɜ ɪɚɡɧɵɯ ɫɬɪɚɧɚɯ ɧɚ ɝɥɭɛɢɧɟ
ɦɨɪɹ ɫɜɵɲɟ 2000 ɦ.

Ɉɫɜɨɟɧɢɟ ɝɥɭɛɨɤɨɜɨɞɧɵɯ ɦɟɫɬɨɪɨɠɞɟɧɢɣ ɫɨ-
ɩɪɨɜɨɠɞɚɟɬɫɹ ɛɵɫɬɪɵɦɢ ɢɡɦɟɧɟɧɢɹɦɢ ɜ ɬɟɯɧɢɤɟ ɢ
ɬɟɯɧɨɥɨɝɢɢ ɛɭɪɟɧɢɹ. ɋɥɨɠɢɥɢɫɶ ɬɪɢ ɝɥɚɜɧɵɯ ɰɟɧɬɪɚ
ɝɥɭɛɨɤɨɜɨɞɧɵɯ ɪɚɛɨɬ: ɭ ɛɟɪɟɝɨɜ Ȼɪɚɡɢɥɢɢ, ɜɞɨɥɶ ɡɚ-
ɩɚɞɧɨɝɨ ɩɨɛɟɪɟɠɶɹ Ⱥɮɪɢɤɢ (ɨɬ ɋɟɧɟɝɚɥɚ ɞɨ ɇɚɦɢ-
ɛɢɢ) ɢ ɜ ɚɦɟɪɢɤɚɧɫɤɨɦ ɫɟɤɬɨɪɟ  Ɇɟɤɫɢɤɚɧɫɤɨɝɨ ɡɚɥɢ-
ɜɚ, ɝɞɟ ɜ ɭɫɥɨɜɢɹɯ ɛɨɥɶɲɢɯ ɝɥɭɛɢɧ ɩɪɨɛɭɪɟɧɨ ɫɜɵɲɟ
700 ɩɨɢɫɤɨɜɵɯ ɫɤɜɚɠɢɧ ɢ ɨɬɤɪɵɬɨ 150 ɧɟɮɬɹɧɵɯ ɢ ɝɚ-
ɡɨɜɵɯ ɦɟɫɬɨɪɨɠɞɟɧɢɣ, ɜ ɬɨɦ ɱɢɫɥɟ ɝɢɝɚɧɬɫɤɢɯ. ɉɪɢ-
ɨɪɢɬɟɬ ɷɬɢɯ ɪɟɝɢɨɧɚɯ ɨɬɞɚɟɬɫɹ ɭɝɥɟɜɨɞɨɪɨɞɚɦ ɢ ɩɪɢ-
ɧɚɞɥɟɠɢɬ Ȼɪɚɡɢɥɢɢ, ɝɞɟ ɜ ɝɥɭɛɨɤɨɜɨɞɧɨɣ ɱɚɫɬɢ ɛɚɫ-
ɫɟɣɧɚ Ʉɚɦɩɨɫ ɭɠɟ ɪɚɡɪɚɛɚɬɵɜɚɸɬɫɹ 40 ɧɟɮɬɹɧɵɯ ɦɟ-
ɫɬɨɪɨɠɞɟɧɢɣ. Ɍɪɢ ɤɪɭɩɧɟɣɲɢɯ ɦɟɫɬɨɪɨɠɞɟɧɢɹ – Ɇɚɪ-
ɥɢɦ, Ⱥɥɶɛɚɤɨɪɚ ɢ Ɋɚɧɤɚɞɨɪ – ɢɦɟɸɬ ɫɨɜɨɤɭɩɧɵɟ ɪɚɡ-
ɜɟɞɚɧɧɵɟ ɡɚɩɚɫɵ ɫɜɵɲɟ 1,1 ɦɥɪɞɬ ɧɟɮɬɢ.

ɋ ɜɵɫɨɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɶɸ ɢɡɭɱɟɧɢɟ ɝɥɭɛɨɤɨ-
ɜɨɞɧɨɣ ɚɤɜɚɬɨɪɢɢ ɜɟɞɟɬɫɹ ɭ ɩɨɛɟɪɟɠɶɹ Ɂɚɩɚɞɧɨɣ
Ⱥɮɪɢɤɢ, ɩɪɟɠɞɟ ɜɫɟɝɨ Ⱥɧɝɨɥɵ ɢ ɇɢɝɟɪɢɢ. Ɂɞɟɫɶ ɜ ɭɫ-
ɥɨɜɢɹɯ ɩɚɫɫɢɜɧɨɣ ɨɤɪɚɢɧɵ Ⱥɬɥɚɧɬɢɱɟɫɤɨɝɨ ɨɤɟɚɧɚ
ɜɵɹɜɥɟɧɚ ɫɢɫɬɟɦɚ ɪɟɝɢɨɧɚɥɶɧɨɝɨ ɪɚɡɜɢɬɢɹ ɬɭɪɛɢɞɢ-
ɬɨɜɵɯ ɨɬɥɨɠɟɧɢɣ, ɫ ɤɨɬɨɪɵɦɢ ɫɜɹɡɚɧɵ ɬɚɤɢɟ ɤɪɭɩ-
ɧɟɣɲɢɟ (100-300 ɦɥɧɬ) ɦɟɫɬɨɪɨɠɞɟɧɢɹ ɤɚɤ Ⱦɠɢɪɚ-
ɫɨɥ, Ȼɨɧɝɚ, Ⱦɢɤɚɧɡɚ ɢ ɞɪ. Ɂɧɚɱɢɬɟɥɶɧɵɦɢ ɹɜɥɹɸɬɫɹ ɢ
ɡɚɩɚɫɵ ɫɪɟɞɧɢɯ ɨɬɤɪɵɬɵɯ ɦɟɫɬɨɪɨɠɞɟɧɢɣ, ɨɰɟɧɢɜɚɟ-
ɦɵɟ ɜ 44 ɦɥɧɬ.

ȼ Ɇɟɤɫɢɤɚɧɫɤɨɦ ɡɚɥɢɜɟ ɬɟɦɩɵ ɨɫɜɨɟɧɢɹ ɪɟɫɭɪ-
ɫɨɜ ɝɥɭɛɨɤɨɜɨɞɧɨɣ ɨɛɥɚɫɬɢ ɹɜɥɹɸɬɫɹ ɧɚɢɛɨɥɟɟ ɜɵɫɨ-
ɤɢɦɢ ɜ ɦɢɪɟ. ȿɫɥɢ ɞɨ 1991 ɝ. ɡɚ ɩɪɟɞɟɥɚɦɢ ɢɡɨɛɚɬɵ
300 ɦ ɛɵɥɨ ɨɬɤɪɵɬɨ 15 ɦɟɫɬɨɪɨɠɞɟɧɢɣ, ɬɨ ɡɚ 1990-ɟ
ɝɨɞɵ – 67 ɦɟɫɬɨɪɨɠɞɟɧɢɣ. ɋɪɟɞɧɢɟ ɡɚɩɚɫɵ ɦɟɫɬɨɪɨ-
ɠɞɟɧɢɣ ɡɞɟɫɶ ɧɢɠɟ, ɱɟɦ ɭ ɩɨɛɟɪɟɠɢɣ Ȼɪɚɡɢɥɢɢ ɢ Ⱥɮ-
ɪɢɤɢ (71 ɦɥɧɬ), ɧɨ ɧɚɢɛɨɥɟɟ ɤɪɭɩɧɵɟ ɢɦɟɸɬ ɡɚɩɚɫɵ,
ɩɪɟɜɵɲɚɸɳɢɟ 100 ɦɥɧɬ (Ƚɪɟɡɢ ɏɨɪɫ, Ʌɶɹɧɨ ɢ ɞɪ.).

Ƚɚɡɨɜɵɟ ɝɢɞɪɚɬɵ – ɷɬɨ ɦɢɧɟɪɚɥɵ, ɫɨɫɬɨɹɳɢɟ ɢɡ
ɦɨɥɟɤɭɥ ɝɚɡɚ, ɡɚɤɥɸɱɟɧɧɵɯ ɜ ɹɱɟɣɤɢ ɢɡ ɦɨɥɟɤɭɥ ɜɨ-
ɞɵ. Ɍɚɤ ɧɚɡɵɜɚɸɬ ɫɨɟɞɢɧɟɧɢɹ ɜɤɥɸɱɟɧɢɹ: ɦɨɥɟɤɭɥɵ
ɜɨɞɵ ɫɜɹɡɵɜɚɸɬɫɹ ɦɟɠɞɭ ɫɨɛɨɣ ɜɨɞɨɪɨɞɧɵɦɢ ɫɜɹɡɹ-
ɦɢ ɢ ɮɨɪɦɢɪɭɸɬ ɤɚɪɤɚɫɵ ɫ ɨɛɲɢɪɧɵɦɢ ɩɨɥɨɫɬɹɦɢ
ɜɧɭɬɪɢ. Ɇɟɠɞɭ ɦɨɥɟɤɭɥɚɦɢ ɝɚɡɚ ɢ ɜɨɞɵ ɯɢɦɢɱɟɫɤɢɯ
ɫɜɹɡɟɣ ɧɟ ɨɛɪɚɡɭɟɬɫɹ, ɨɧɢ ɭɞɟɪɠɢɜɚɸɬɫɹ ɬɨɥɶɤɨ ɫɥɚ-
ɛɵɦɢ ɦɟɠɦɨɥɟɤɭɥɹɪɧɵɦɢ ɜɚɧɞɟɪɜɚɚɥɶɫɨɜɫɤɢɦɢ
ɜɡɚɢɦɨɞɟɣɫɬɜɢɹɦɢ. ȼɧɟɲɧɟ ɝɚɡɨɝɢɞɪɚɬɵ ɧɚɩɨɦɢɧɚɸɬ
ɦɨɤɪɵɣ ɫɩɪɟɫɫɨɜɚɧɧɵɣ ɫɧɟɝ, ɩɟɪɟɯɨɞɹɳɢɣ ɜ ɥɟɞ, ɧɨ
ɦɨɝɭɬ ɜɵɝɥɹɞɟɬɶ ɢ ɤɚɤ ɢɡɹɳɧɵɟ ɤɪɢɫɬɚɥɥɵ ɪɚɡɧɨɨɛ-
ɪɚɡɧɨɣ ɮɨɪɦɵ, ɟɫɥɢ ɩɪɢ ɢɯ ɨɛɪɚɡɨɜɚɧɢɢ ɧɟ ɛɵɥɨ ɩɟ-
ɪɟɦɟɲɢɜɚɧɢɹ. ɇɚ ɫɟɝɨɞɧɹ ɜɵɞɟɥɟɧɵ ɬɪɢ ɬɢɩɚ ɝɚɡɨ-
ɝɢɞɪɚɬɨɜ (I, II ɢ ɇ). Ƚɚɡɨɝɢɞɪɚɬɵ I ɬɢɩɚ ɧɚɢɛɨɥɟɟ ɪɚɫ-
ɩɪɨɫɬɪɚɧɟɧɵ; ɨɧɢ ɩɪɟɞɫɬɚɜɥɟɧɵ ɩɪɟɢɦɭɳɟɫɬɜɟɧɧɨ
ɦɨɥɟɤɭɥɚɦɢ ɛɢɨɝɟɧɧɨɝɨ ɦɟɬɚɧɚ. Ƚɚɡɨɝɢɞɪɚɬɵ II ɢ ɇ
ɬɢɩɨɜ ɦɨɝɭɬ ɫɨɞɟɪɠɚɬɶ ɛɨɥɟɟ ɤɪɭɩɧɵɟ ɦɨɥɟɤɭɥɵ, ɫɨ-
ɫɬɚɜɥɹɸɳɢɟ ɬɟɪɦɨɝɟɧɧɵɣ ɝɚɡ.

ɍɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ ɨɛɪɚɡɨɜɚɧɢɟ ɢ ɪɚɫɩɪɨɫɬɪɚɧɟ-

ɧɢɟ ɝɚɡɨɝɢɞɪɚɬɨɜ ɤɨɧɬɪɨɥɢɪɭɟɬɫɹ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦɢ
ɬɟɪɦɨɛɚɪɢɱɟɫɤɢɦɢ ɭɫɥɨɜɢɹɦɢ, ɧɚɥɢɱɢɟɦ ɞɨɫɬɚɬɨɱɧɨ-
ɝɨ ɤɨɥɢɱɟɫɬɜɚ ɝɚɡɚ ɢ ɜɨɞɵ, ɯɢɦɢɱɟɫɤɢɦ ɫɨɫɬɚɜɨɦ ɝɚ-
ɡɨɜ, ɫɨɥɟɧɨɫɬɶɸ ɩɨɪɨɜɨɣ ɜɨɞɵ, ɧɚɥɢɱɢɟɦ ɷɮɮɟɤɬɢɜ-
ɧɵɯ ɦɢɝɪɚɰɢɨɧɧɵɯ ɩɭɬɟɣ ɞɥɹ ɝɚɡɚ ɢ ɜɨɞɵ, ɩɪɢɫɭɬɫɬ-
ɜɢɟɦ ɤɨɥɥɟɤɬɨɪɨɜ ɢ ɩɨɤɪɵɲɟɤ. Ƚɚɡɨɝɢɞɪɚɬɵ ɦɨɝɭɬ
ɜɫɬɪɟɱɚɬɶɫɹ ɜ ɩɪɢɪɨɞɟ ɜ ɪɚɡɥɢɱɧɨɣ ɮɨɪɦɟ: ɜ ɜɢɞɟ
ɰɟɦɟɧɬɚ, ɩɥɚɫɬɢɧ ɢ ɩɪɨɠɢɥɨɤ. Ɇɨɳɧɨɫɬɶ ɛɨɥɶɲɢɧɫɬ-
ɜɚ ɨɫɚɞɨɱɧɵɯ ɪɚɡɪɟɡɨɜ, ɫɨɞɟɪɠɚɳɢɯ ɝɚɡɨɝɢɞɪɚɬɵ,
ɜɚɪɶɢɪɭɟɬ ɨɬ ɞɟɫɹɬɤɨɜ ɫɚɧɬɢɦɟɬɪɨɜ ɞɨ ɞɟɫɹɬɤɨɜ ɦɟɬ-
ɪɨɜ. Ɇɨɳɧɨɫɬɶ ɩɥɚɫɬɨɜ ɱɢɫɬɵɯ ɝɢɞɪɚɬɨɜ, ɤɚɤ ɩɪɚɜɢɥɨ,
ɢɡɦɟɪɹɟɬɫɹ  ɜ ɦɢɥɥɢɦɟɬɪɚɯ ɢɥɢ ɫɚɧɬɢɦɟɬɪɚɯ. ɉɪɢ ɢɡ-
ɜɥɟɱɟɧɢɢ ɧɚ ɩɨɜɟɪɯɧɨɫɬɶ ɝɚɡɨɝɢɞɪɚɬɵ ɥɟɝɤɨ ɪɚɫɩɚ-
ɞɚɸɬɫɹ ɧɚ ɜɨɞɭ ɢ ɝɚɡ, ɩɪɢɱɟɦ ɢɡ 1 ɦ

3
 ɝɚɡɨɝɢɞɪɚɬɨɜ

ɦɨɠɟɬ ɜɵɞɟɥɢɬɶɫɹ ɞɨ 180 ɦ
3
 ɩɪɢɪɨɞɧɨɝɨ ɝɚɡɚ.

ɉɪɨɰɟɫɫ ɨɛɪɚɡɨɜɚɧɢɹ ɝɚɡɨɝɢɞɪɚɬɨɜ ɢɞɟɬ ɫ ɜɵ-
ɞɟɥɟɧɢɟɦ ɬɟɩɥɚ, ɚ ɩɪɨɰɟɫɫ ɪɚɡɥɨɠɟɧɢɹ – ɫ ɟɝɨ ɩɨ-
ɝɥɨɳɟɧɢɟɦ. Ɋɚɡɥɨɠɟɧɢɟ ɝɚɡɨɝɢɞɪɚɬɨɜ ɧɚ ɝɚɡ ɢ ɜɨɞɭ
ɫɜɹɡɚɧɨ ɫ ɩɨɜɵɲɟɧɢɟɦ ɬɟɦɩɟɪɚɬɭɪɵ ɢɥɢ ɫɧɢɠɟɧɢɟɦ
ɞɚɜɥɟɧɢɹ.

Ʉ ɧɚɫɬɨɹɳɟɦɭ ɜɪɟɦɟɧɢ ɛɥɚɝɨɞɚɪɹ ɫɟɣɫɦɨɪɚɡɜɟ-
ɞɨɱɧɵɦ ɢ ɛɭɪɨɜɵɦ ɪɚɛɨɬɚɦ ɨɛɧɚɪɭɠɟɧɨ ɨɤɨɥɨ ɫɨɬɧɢ
ɦɟɫɬ ɫɤɨɩɥɟɧɢɹ ɩɪɢɪɨɞɧɵɯ ɝɚɡɨɜɵɯ ɝɢɞɪɚɬɨɜ ɧɚ ɫɭɲɟ
ɢ ɧɚ ɦɨɪɟ. Ƚɚɡɨɝɢɞɪɚɬɧɵɟ ɫɤɨɩɥɟɧɢɹ ɪɚɫɩɪɨɫɬɪɚɧɟɧɵ
ɩɪɚɤɬɢɱɟɫɤɢ ɩɨɜɫɟɦɟɫɬɧɨ ɜɞɨɥɶ ɩɨɛɟɪɟɠɶɹ ɝɥɭɛɨɤɨ-
ɜɨɞɧɵɯ ɦɨɪɟɣ ɢ ɨɤɟɚɧɨɜ, ɱɬɨ ɞɟɥɚɟɬ ɢɯ ɝɥɨɛɚɥɶɧɵɦ
ɢɫɬɨɱɧɢɤɨɦ ɷɧɟɪɝɢɢ. ɇɟɤɨɬɨɪɵɟ ɢɡ ɧɢɯ ɩɪɟɞɫɬɚɜɥɹɸɬ
ɫɨɛɨɣ ɨɛɲɢɪɧɵɟ ɩɨɥɹ ɝɢɞɪɚɬɨɫɨɞɟɪɠɚɳɢɯ ɩɨɪɨɞ, ɩɨ-
ɤɪɵɜɚɸɳɢɟ ɡɧɚɱɢɬɟɥɶɧɵɟ (ɜ ɧɟɫɤɨɥɶɤɨ ɞɟɫɹɬɤɨɜ ɬɵ-
ɫɹɱ ɤɜɚɞɪɚɬɧɵɯ ɤɢɥɨɦɟɬɪɨɜ) ɩɥɨɳɚɞɢ ɦɨɪɫɤɨɝɨ ɞɧɚ,
ɞɪɭɝɢɟ – ɥɨɤɚɥɶɧɵɟ ɫɤɨɩɥɟɧɢɹ ɜɨɤɪɭɝ ɤɚɧɚɥɨɜ ɜɵɫɚ-
ɱɢɜɚɧɢɹ ɝɥɭɛɢɧɧɵɯ ɝɚɡɨɜ. Ɉɛɳɢɟ ɨɛɴɟɦɵ ɦɟɬɚɧɚ ɜ
ɩɪɢɪɨɞɧɵɯ ɝɢɞɪɚɬɚɯ ɨɰɟɧɢɜɚɸɬɫɹ ɨɝɪɨɦɧɵɦɢ ɰɢɮɪɚ-

ɦɢ – ɞɨ 2110(15) ɦ
3
, ɯɨɬɹ ɜ ɩɨɫɥɟɞɧɢɟ ɝɨɞɵ ɩɨɹɜɥɹ-

ɸɬɫɹ ɛɨɥɟɟ ɭɦɟɪɟɧɧɵɟ ɨɰɟɧɤɢ – 2-710(15). Ⱦɥɹ
ɫɪɚɜɧɟɧɢɹ: ɨɰɟɧɤɢ ɫɭɦɦɚɪɧɵɯ ɩɨɬɟɧɰɢɚɥɶɧɵɯ ɪɟɫɭɪ-
ɫɨɜ ɩɪɢɪɨɞɧɨɝɨ ɝɚɡɚ ɞɪɭɝɢɯ ɢɫɬɨɱɧɢɤɨɜ (ɤɪɨɦɟ ɜɨɞɨ-
ɪɚɫɬɜɨɪɟɧɧɵɯ ɝɚɡɨɜ ɩɨɞɡɟɦɧɵɯ ɜɨɞɨɧɨɫɧɵɯ ɝɨɪɢɡɨɧ-

ɬɨɜ) ɧɟ ɩɪɟɜɵɲɚɸɬ 1,110(15) ɦ
3
.

Ƚɚɡɨɝɢɞɪɚɬɵ ɜɵɹɜɥɟɧɵ ɩɨɱɬɢ ɧɚ 50 ɩɥɨɳɚɞɹɯ
ɦɢɪɚ. ɉɨ ɧɟɤɨɬɨɪɵɦ ɨɰɟɧɤɚɦ, 98% ɪɟɫɭɪɫɨɜ ɝɚɡɨɝɢɞ-
ɪɚɬɧɨɝɨ ɝɚɡɚ ɩɪɢɫɭɬɫɬɜɭɸɬ ɧɚ ɦɨɪɫɤɢɯ ɤɨɧɬɢɧɟɧɬɚɥɶ-
ɧɵɯ ɨɤɪɚɢɧɚɯ ɢ 2% - ɜ ɪɚɣɨɧɚɯ ɜɟɱɧɨɣ ɦɟɪɡɥɨɬɵ ɧɚ
ɫɭɲɟ. Ⱦɚɧɧɵɟ ɢɫɫɥɟɞɨɜɚɧɢɣ ɚɪɤɬɢɱɟɫɤɢɯ ɝɚɡɨɝɢɞɪɚ-
ɬɨɜ ɩɨɤɚɡɵɜɚɸɬ, ɱɬɨ ɜ ɪɟɝɢɨɧɚɯ ɜɟɱɧɨɣ ɦɟɪɡɥɨɬɵ ɨɧɢ
ɦɨɝɭɬ ɫɭɳɟɫɬɜɨɜɚɬɶ ɧɚ ɝɥɭɛɢɧɚɯ ɨɬ 130 ɞɨ 2000 ɦ ɨɬ
ɩɨɜɟɪɯɧɨɫɬɢ. ɉɪɢɦɟɪɧɨ 10% ɩɥɨɳɚɞɢ Ɇɢɪɨɜɨɝɨ
ɨɤɟɚɧɚ ɹɜɥɹɟɬɫɹ ɩɨɬɟɧɰɢɚɥɶɧɨ ɝɚɡɨɝɢɞɪɚɬɨɧɨɫɧɨɣ.
ɉɪɢɫɭɬɫɬɜɢɟ ɝɚɡɨɝɢɞɪɚɬɨɜ ɧɚ ɦɨɪɫɤɢɯ ɤɨɧɬɢɧɟɧɬɚɥɶ-
ɧɵɯ ɨɤɪɚɢɧɚɯ ɛɵɥɨ ɭɫɬɚɧɨɜɥɟɧɨ ɩɨ ɚɧɨɦɚɥɶɧɵɦ
ɫɟɣɫɦɢɱɟɫɤɢɦ ɨɬɪɚɠɚɸɳɢɦ ɝɨɪɢɡɨɧɬɚɦ (bottom-
simulating reflectors –BSR), ɨɬɨɠɞɟɫɬɜɥɹɟɦɵɯ ɫ ɩɨ-
ɞɨɲɜɨɣ ɝɢɞɪɚɬɨɧɨɫɧɵɯ ɨɬɥɨɠɟɧɢɣ ɧɚ ɝɥɭɛɢɧɚɯ ɨɬ 100
ɞɨ 1100 ɦ ɨɬ ɦɨɪɫɤɨɝɨ ɞɧɚ. Ƚɥɭɛɨɤɨɜɨɞɧɵɦ ɛɭɪɟɧɢɟɦ
ɝɚɡɨɝɢɞɪɚɬɵ ɛɵɥɢ ɜɫɤɪɵɬɵ ɸɝɨɜɨɫɬɨɱɧɟɟ ɢ ɡɚɩɚɞɧɟɟ
ɋɒȺ, ɜɛɥɢɡɢ Ʉɚɧɚɞɵ, ɉɟɪɭ, ɄɨɫɬɚɊɢɤɢ, Ƚɜɚɬɟɦɚɥɵ ɢ
Ɇɟɤɫɢɤɢ, ɭ ɛɟɪɟɝɨɜ əɩɨɧɢɢ, ɜ Ɇɟɤɫɢɤɚɧɫɤɨɦ ɡɚɥɢɜɟ.
Ɉɧɢ ɨɛɧɚɪɭɠɟɧɵ ɬɚɤɠɟ ɜ ɋɪɟɞɢɡɟɦɧɨɦ, ɑɟɪɧɨɦ, Ʉɚɫ-
ɩɢɣɫɤɨɦ, ɘɠɧɨɄɢɬɚɣɫɤɨɦ ɦɨɪɹɯ, ɭ ɛɟɪɟɝɨɜ Ʉɚɥɢ-
ɮɨɪɧɢɢ, ɘɠɧɨɣ Ʉɨɪɟɢ, ɂɧɞɢɢ ɢ ɜ ɞɪɭɝɢɯ ɦɟɫɬɚɯ. Ɉɞ-
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ɧɚɤɨ ɬɨɥɶɤɨ ɧɟɛɨɥɶɲɨɟ ɱɢɫɥɨ ɝɚɡɨɝɢɞɪɚɬɧɵɯ ɫɤɨɩɥɟ-
ɧɢɣ ɢɡɭɱɟɧɨ ɛɨɥɟɟ ɢɥɢ ɦɟɧɟɟ ɞɟɬɚɥɶɧɨ.

Ⱥɦɟɪɢɤɚɧɫɤɢɦɢ ɭɱɟɧɵɦɢ ɛɵɥɚ ɜɵɩɨɥɧɟɧɚ ɨɰɟɧ-
ɤɚ ɝɚɡɚ ɩɨ ɧɚɢɛɨɥɟɟ ɢɡɭɱɟɧɧɵɦ ɝɚɡɨɝɢɞɪɚɬɧɵɦ ɫɤɨɩ-
ɥɟɧɢɹɦ. Ɋɚɫɱɟɬɵ ɩɨɤɚɡɚɥɢ, ɱɬɨ ɝɚɡɨɝɢɞɪɚɬɧɨɟ ɫɤɨɩ-
ɥɟɧɢɟ ɧɚ ɯɪɟɛɬɟ Ȼɥɟɣɤ (ɸɝɨɜɨɫɬɨɱɧɚɹ ɤɨɧɬɢɧɟɧɬɚɥɶ-
ɧɚɹ ɨɤɪɚɢɧɚ ɋɒȺ) ɫɨɞɟɪɠɢɬ ɝɟɨɥɨɝɢɱɟɫɤɢɟ ɡɚɩɚɫɵ
ɝɚɡɚ ɜ ɝɢɞɪɚɬɧɨɣ ɮɨɪɦɟ – ɨɤɨɥɨ 37,7 ɢ ɫɜɨɛɨɞɧɨɝɨ ɝɚ-
ɡɚ ɩɨɞ ɝɚɡɨɝɢɞɪɚɬɚɦɢ – 19,3 ɬɪɥɧɦ

3
. ɋɟɣɫɦɢɱɟɫɤɢ

ɨɤɨɧɬɭɪɟɧɧɨɟ ɝɚɡɨɝɢɞɪɚɬɧɨɟ ɫɤɨɩɥɟɧɢɟ ɧɚ ɤɨɧɬɢɧɟɧ-
ɬɚɥɶɧɨɦ ɲɟɥɶɮɟ Ʉɚɫɤɚɞɢɚ (Ʉɚɧɚɞɚ) ɩɥɨɳɚɞɶɸ ɨɤɨɥɨ
6000 ɤɜɤɦ ɦɨɠɟɬ ɫɨɞɟɪɠɚɬɶ ɨɤɨɥɨ 2,8 ɬɪɥɧɦ

3
 ɝɚɡɚ.

Ɋɟɫɭɪɫɵ ɝɚɡɚ ɜ ɝɚɡɨɝɢɞɪɚɬɧɨɦ ɫɤɨɩɥɟɧɢɢ Ɇɚɥɢɤ ɜ ɫɟ-
ɜɟɪɧɨɣ Ʉɚɧɚɞɟ ɫɨɫɬɚɜɹɬ ɨɤɨɥɨ 110 ɦɥɪɞɦ

3
. ɉɪɟɞɜɚ-

ɪɢɬɟɥɶɧɵɟ ɪɟɡɭɥɶɬɚɬɵ ɩɨ ɫɤɜɚɠɢɧɚɦ ɜ ɩɪɨɝɢɛɟ ɇɚɧ-
ɤɚɣ (əɩɨɧɢɹ), ɩɪɨɛɭɪɟɧɧɵɦ ɞɨ ɝɥɭɛɢɧɵ 945 ɦ, ɩɨɤɚ-
ɡɵɜɚɸɬ, ɱɬɨ ɡɞɟɫɶ ɜ ɢɧɬɟɪɜɚɥɟ ɝɥɭɛɢɧ ɨɬ 207 ɞɨ 265 ɦ
ɩɪɢɫɭɬɫɬɜɭɸɬ ɬɪɢ ɩɟɫɱɚɧɵɟ ɫɬɪɚɬɢɝɪɚɮɢɱɟɫɤɢɟ ɟɞɢ-
ɧɢɰɵ ɨɛɳɟɣ ɦɨɳɧɨɫɬɶɸ ɨɤɨɥɨ 16 ɦ. Ɂɞɟɫɶ ɩɪɟɞɩɨɥɚ-
ɝɚɟɬɫɹ ɧɚɥɢɱɢɟ ɨɛɲɢɪɧɨɝɨ ɝɚɡɨɝɢɞɪɚɬɧɨɝɨ ɫɤɨɩɥɟɧɢɹ
(160 ɤɜ. ɤɦ), ɫɨɞɟɪɠɚɳɟɝɨ 121 ɦɥɪɞɦ

3
 ɝɚɡɚ. ɉɨ ɨɰɟɧ-

ɤɚɦ ɧɚ 2001 ɝ., ɜɫɟ ɝɚɡɨɝɢɞɪɚɬɧɵɟ ɫɤɨɩɥɟɧɢɹ ɜ ɩɪɨɝɢ-
ɛɟ ɇɚɧɤɚɣ ɦɨɝɭɬ ɫɨɞɟɪɠɚɬɶ ɞɨ 60 ɬɪɥɧɦ

3
 ɝɚɡɚ.  ȼ

2006 ɝ. ɩɨɹɜɢɥɨɫɶ ɫɨɨɛɳɟɧɢɟ ɨɛ ɨɬɤɪɵɬɢɢ ɤɪɭɩɧɨɝɨ
ɝɚɡɨɝɢɞɪɚɬɧɨɝɨ ɫɤɨɩɥɟɧɢɹ ɜɛɥɢɡɢ ɞɧɚ əɩɨɧɫɤɨɝɨ ɦɨɪɹ
ɜ 30 ɤɦ ɫɟɜɟɪɧɟɟ Ⱦɡɶɨɰɭ (ɩɪɟɮɟɤɬɭɪɚ ɇɢɢɝɚɬɚ) ɧɚ
ɝɥɭɛɢɧɟ ɜɨɞɵ 800-1000 ɦ. Ɋɟɫɭɪɫɵ ɝɚɡɚ ɜ ɷɬɨɦ ɫɤɨɩ-
ɥɟɧɢɢ ɨɰɟɧɢɜɚɸɬɫɹ ɜ 7 ɬɪɥɧɦ

3
; ɩɪɢ ɧɵɧɟɲɧɟɦ ɭɪɨɜ-

ɧɟ ɩɨɬɪɟɛɥɟɧɢɹ ɩɪɢɪɨɞɧɨɝɨ ɝɚɡɚ ɷɬɢɯ ɪɟɫɭɪɫɨɜ ɯɜɚ-
ɬɢɥɨ ɛɵ əɩɨɧɢɢ ɧɚ 100 ɥɟɬ. ȼ 2007 ɝ. ɘɠɧɚɹ Ʉɨɪɟɹ
ɫɨɨɛɳɢɥɚ ɨɛ ɨɛɧɚɪɭɠɟɧɢɢ ɤɪɭɩɧɨɝɨ ɫɤɨɩɥɟɧɢɹ ɝɚɡɨ-
ɝɢɞɪɚɬɨɜ ɦɟɠɞɭ ɘɠɧɨɣ Ʉɨɪɟɟɣ ɢ əɩɨɧɢɟɣ, ɱɬɨ ɦɨɠɟɬ
ɨɛɟɫɩɟɱɢɬɶ ɟɟ ɩɨɬɪɟɛɧɨɫɬɶ ɜ ɝɚɡɟ ɧɚ ɩɪɨɬɹɠɟɧɢɢ 30
ɥɟɬ. Ɍɚɤɠɟ ɜ 2007 ɝ. ɩɨɹɜɢɥɨɫɶ ɫɨɨɛɳɟɧɢɟ ɨ ɬɨɦ, ɱɬɨ
ɜ ɫɟɜɟɪɧɨɣ ɱɚɫɬɢ ɘɠɧɨɄɢɬɚɣɫɤɨɝɨ ɦɨɪɹ Ʉɢɬɚɣ ɜɵ-
ɹɜɢɥ ɪɟɫɭɪɫɵ ɝɚɡɚ ɜ ɝɚɡɨɝɢɞɪɚɬɚɯ ɜ ɨɛɴɟɦɟ 100 ɦɥɧɬ
ɜ ɧɟɮɬɹɧɨɦ ɷɤɜɢɜɚɥɟɧɬɟ, ɱɬɨ ɫɨɫɬɚɜɥɹɟɬ ɨɤɨɥɨ ɬɪɟɬɢ
ɩɨɬɪɟɛɥɟɧɢɹ ɧɟɮɬɢ ɜ Ʉɢɬɚɟ ɜ ɝɨɞ.

ɉɨ ɨɰɟɧɤɚɦ Ƚɚɡɨɜɨɝɨ ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɨɝɨ ɢɧ-
ɫɬɢɬɭɬɚ ɋɒȺ (2003 ɝ.), ɝɟɨɥɨɝɢɱɟɫɤɢɟ ɪɟɫɭɪɫɵ ɝɚɡɚ ɜ
ɝɚɡɨɝɢɞɪɚɬɧɵɯ ɫɤɨɩɥɟɧɢɹɯ ɋɒȺ ɫɨɫɬɚɜɥɹɸɬ
9056 ɬɪɥɧɦ

3
, ɢ, ɟɫɥɢ ɭɞɚɫɬɫɹ ɢɡɜɥɟɱɶ ɯɨɬɹ ɛɵ 1% ɝɚ-

ɡɚ ɢɡ ɷɬɢɯ ɫɤɨɩɥɟɧɢɣ, ɩɨɬɪɟɛɧɨɫɬɢ ɋɒȺ ɜ ɝɚɡɟ ɛɭɞɭɬ
ɭɞɨɜɥɟɬɜɨɪɹɬɶɫɹ ɧɚ ɩɪɨɬɹɠɟɧɢɢ 100 ɥɟɬ. ɋɒȺ ɪɚɫ-
ɫɦɚɬɪɢɜɚɸɬ ɷɬɢ ɪɟɫɭɪɫɵ ɤɚɤ ɫɬɪɚɬɟɝɢɱɟɫɤɢɣ ɪɟɡɟɪɜ,
ɤɨɬɨɪɵɣ ɩɨɡɜɨɥɢɬ ɨɛɟɫɩɟɱɢɬɶ ɷɧɟɪɝɟɬɢɱɟɫɤɭɸ ɛɟɡɨ-
ɩɚɫɧɨɫɬɶ ɫɬɪɚɧɵ ɜ ɛɭɞɭɳɟɦ. ɇɚɰɢɨɧɚɥɶɧɚɹ ɨɰɟɧɤɚ
ɪɟɫɭɪɫɨɜ ɧɟɮɬɢ ɢ ɝɚɡɚ, ɜɵɩɨɥɧɟɧɧɚɹ Ƚɟɨɥɨɝɢɱɟɫɤɨɣ
ɫɥɭɠɛɨɣ ɋɒȺ ɜ 1995 ɝ., ɜɩɟɪɜɵɟ ɜɤɥɸɱɢɥɚ ɨɰɟɧɤɭ
ɝɟɨɥɨɝɢɱɟɫɤɢɯ ɪɟɫɭɪɫɨɜ ɩɪɢɪɨɞɧɵɯ ɝɚɡɨɝɢɞɪɚɬɨɜ ɧɚ
ɫɭɲɟ ɢ ɧɚ ɚɤɜɚɬɨɪɢɹɯ ɋɒȺ. ȼ ɩɪɟɞɟɥɚɯ ɱɟɬɵɪɟɯ ɦɨɪ-
ɫɤɢɯ ɢ ɨɞɧɨɣ ɫɭɯɨɩɭɬɧɨɣ (ɫɟɜɟɪɧɵɣ ɫɤɥɨɧ Ⱥɥɹɫɤɢ) ɝɚ-
ɡɨɝɢɞɪɚɬɧɵɯ ɩɪɨɜɢɧɰɢɣ ɛɵɥɨ ɜɵɹɜɥɟɧɨ ɨɞɢɧɧɚɞɰɚɬɶ
ɝɚɡɨɝɢɞɪɚɬɧɵɯ ɦɟɫɬɨɪɨɠɞɟɧɢɣ. ɉɨ ɞɚɧɧɵɦ Ⱦɟɩɚɪɬɚ-
ɦɟɧɬɚ ɷɧɟɪɝɢɢ ɋɒȺ, ɝɚɡɨɝɢɞɪɚɬɵ ɧɚ ɫɟɜɟɪɧɨɦ ɫɤɥɨɧɟ
Ⱥɥɹɫɤɢ ɦɨɝɭɬ ɫɨɞɟɪɠɚɬɶ ɩɨɪɹɞɤɚ 16,7 ɬɪɥɧɦ

3
 ɝɚɡɚ,

ɬɟ. ɧɚɦɧɨɝɨ ɛɨɥɶɲɟ ɪɟɫɭɪɫɨɜ ɬɪɚɞɢɰɢɨɧɧɨɝɨ ɝɚɡɚ ɜ
ɷɬɨɦ ɪɟɝɢɨɧɟ.

ɉɪɨɝɧɨɡɧɵɟ ɪɟɫɭɪɫɵ ɝɚɡɚ ɜ ɝɚɡɨɝɢɞɪɚɬɚɯ ɂɧɞɢɢ
ɨɰɟɧɢɜɚɸɬɫɹ ɜ 1894 ɬɪɥɧɦ

3
, ɬɟ. ɜ 1700 ɪɚɡ ɛɨɥɶɲɟ

ɞɨɤɚɡɚɧɧɵɯ ɡɚɩɚɫɨɜ ɩɪɢɪɨɞɧɨɝɨ ɝɚɡɚ ɜ ɫɬɪɚɧɟ (ɨɤɨɥɨ
1,09 ɬɪɥɧɦ

3
); ɨɤɨɥɨ 55 ɬɪɥɧɦ

3
 ɩɪɨɝɧɨɡɧɵɯ ɪɟɫɭɪɫɨɜ

ɝɚɡɨɝɢɞɪɚɬɨɜ ɭɫɬɚɧɨɜɥɟɧɨ ɭ ɜɨɫɬɨɱɧɨɝɨ ɩɨɛɟɪɟɠɶɹ
ɂɧɞɢɢ.

ɉɨ ɞɚɧɧɵɦ ɤɨɦɩɚɧɢɢ NRC, ɤɚɧɚɞɫɤɢɟ ɝɚɡɨɝɢɞɪɚ-
ɬɵ ɫɨɞɟɪɠɚɬ 45-800 ɬɪɥɧɦ

3
 ɝɚɡɚ.

ɏɨɬɹ ɨɛɲɢɪɧɵɟ ɩɥɨɳɚɞɢ ɦɢɪɨɜɵɯ ɤɨɧɬɢɧɟɧ-
ɬɚɥɶɧɵɯ ɨɤɪɚɢɧ ɩɨɞɫɬɢɥɚɸɬɫɹ ɝɚɡɨɝɢɞɪɚɬɚɦɢ, ɤɨɧ-
ɰɟɧɬɪɚɰɢɹ ɢɯ ɜ ɛɨɥɶɲɢɧɫɬɜɟ ɦɨɪɫɤɢɯ ɫɤɨɩɥɟɧɢɣ
ɨɱɟɧɶ ɧɢɡɤɚɹ, ɱɬɨ ɫɨɡɞɚɟɬ ɩɪɨɛɥɟɦɵ ɜ ɨɬɧɨɲɟɧɢɢ
ɬɟɯɧɨɥɨɝɢɢ ɞɨɛɵɱɢ ɝɚɡɚ ɢɡ ɲɢɪɨɤɨ ɪɚɡɛɪɨɫɚɧɧɵɯ
ɫɤɨɩɥɟɧɢɣ.

ɂɡ ɚɪɤɬɢɱɟɫɤɢɯ ɢ ɩɪɢɚɪɤɬɢɱɟɫɤɢɯ ɪɟɝɢɨɧɨɜ Ɋɨɫ-
ɫɢɢ ɧɚɢɛɥɟɟ ɩɟɪɫɩɟɤɬɢɜɧɵɦ ɜ ɨɬɧɨɲɟɧɢɢ ɪɟɫɭɪɫɨɜ
ɝɚɡɨɝɢɞɪɚɬɧɨɝɨ ɦɟɬɚɧɚ ɩɨ ɦɧɨɝɢɦ ɩɚɪɚɦɟɬɪɚɦ ɹɜɥɹ-
ɟɬɫɹ ɫɟɜɟɪ Ɂɚɩɚɞɧɨɣ ɋɢɛɢɪɢ. Ɇɟɫɫɨɹɯɫɤɨɟ ɦɟɫɬɨɪɨ-
ɠɞɟɧɢɟ ɷɬɨɝɨ ɪɟɝɢɨɧɚ – ɩɟɪɜɨɟ, ɝɞɟ ɝɚɡɨɝɢɞɪɚɬɧɵɟ
ɡɚɥɟɠɢ ɛɵɥɢ ɨɬɤɪɵɬɵ. Ɂɞɟɫɶ ɜɩɟɪɜɵɟ ɨɩɪɨɛɨɜɚɥɢ ɢ
ɦɟɬɨɞɵ ɪɚɡɪɚɛɨɬɤɢ ɝɚɡɨɝɢɞɪɚɬɧɨɣ ɡɚɥɟɠɢ ɜ ɪɟɠɢɦɟ
ɫɧɢɠɟɧɢɹ ɩɥɚɫɬɨɜɵɯ ɞɚɜɥɟɧɢɣ ɜ ɩɨɞɝɢɞɪɚɬɧɨɣ ɝɚɡɨ-
ɜɨɣ ɡɚɥɟɠɢ. Ɉɞɧɚɤɨ ɜ ɦɚɫɲɬɚɛɚɯ ɫɟɜɟɪɚ Ɂɚɩɚɞɧɨɣ
ɋɢɛɢɪɢ ɷɬɨ ɦɟɫɬɨɪɨɠɞɟɧɢɟ ɨɬɧɨɫɢɬɫɹ ɤ ɦɟɥɤɢɦ, ɚ ɪɟ-
ɝɢɨɧɚɥɶɧɵɟ ɭɫɥɨɜɢɹ ɩɨɡɜɨɥɹɸɬ ɪɚɫɫɱɢɬɵɜɚɬɶ ɧɚ ɨɬ-
ɤɪɵɬɢɟ ɝɢɝɚɧɬɫɤɢɯ ɝɚɡɨɝɢɞɪɚɬɧɵɯ ɫɤɨɩɥɟɧɢɣ. ɉɨ ɨɰɟɧ-
ɤɚɦ ɫɩɟɰɢɚɥɢɫɬɨɜ ȼɇɂɂɝɚɡ, ɨɛɳɢɟ ɪɟɫɭɪɫɵ ɝɢɞɪɚɬ-
ɧɨɝɨ ɦɟɬɚɧɚ ɫɟɜɟɪɚ Ɂɚɩɚɞɧɨɣ ɋɢɛɢɪɢ ɨɰɟɧɢɜɚɸɬɫɹ ɜ
11 ɬɪɥɧɦ

3
, ɜ ɬɨɦ ɱɢɫɥɟ ɜ ɤɪɭɩɧɵɯ ɫɤɨɧɰɟɧɬɪɢɪɨɜɚɧ-

ɧɵɯ ɫɤɨɩɥɟɧɢɹɯ – 34 ɬɪɥɧɦ
3
.

ɉɪɟɞɥɚɝɚɟɦɵɟ ɫɩɨɫɨɛɵ ɢɡɜɥɟɱɟɧɢɹ ɝɚɡɚ ɢɡ ɝɚ-
ɡɨɝɢɞɪɚɬɨɜ ɫɜɹɡɚɧɵ ɫ ɩɟɪɟɜɨɞɨɦ ɢɯ ɢɡ ɬɜɟɪɞɨɝɨ ɫɨ-
ɫɬɨɹɧɢɹ ɜ ɫɜɨɛɨɞɧɨɟ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɜ ɩɥɚɫɬɟ. ɗɬɨ
ɦɨɠɟɬ ɛɵɬɶ ɨɫɭɳɟɫɬɜɥɟɧɨ ɜ ɪɟɡɭɥɶɬɚɬɟ ɧɚɝɪɟɜɚ ɤɨɥ-
ɥɟɤɬɨɪɚ ɜɵɲɟ ɬɟɦɩɟɪɚɬɭɪɵ ɨɛɪɚɡɨɜɚɧɢɹ ɝɢɞɪɚɬɨɜ,
ɫɧɢɠɟɧɢɹ ɩɥɚɫɬɨɜɨɝɨ ɞɚɜɥɟɧɢɹ ɧɢɠɟ ɞɚɜɥɟɧɢɹ ɪɚɜ-
ɧɨɜɟɫɢɹ ɝɢɞɪɚɬɨɜ, ɡɚɤɚɱɤɢ ɜ ɤɨɥɥɟɤɬɨɪ ɢɧɝɢɛɢɞɨɪɨɜ
ɦɟɬɚɧɨɥ , ɝɥɢɤɨɥɶ ɢ ɞɪ.) ɞɥɹ ɩɨɧɢɠɟɧɢɹ ɫɬɚɛɢɥɶɧɨɫɬɢ
ɝɢɞɪɚɬɨɜ.

Ɉɫɨɛɚɹ ɩɪɨɛɥɟɦɚ – ɨɫɜɨɟɧɢɟ ɝɚɡɨɝɢɞɪɚɬɨɜ. ɂɯ
ɨɛɳɢɟ ɩɪɨɝɧɨɡɧɵɟ ɪɟɫɭɪɫɵ ɨɰɟɧɢɜɚɸɬɫɹ ɦɧɨɝɢɦɢ
ɬɵɫɹɱɚɦɢ ɬɪɢɥɥɢɨɧɨɜ ɤɭɛɢɱɟɫɤɢɯ ɦɟɬɪɨɜ ɩɪɢɪɨɞɧɨɝɨ
ɝɚɡɚ. Ɉɩɵɬ ɢɯ ɨɫɜɨɟɧɢɹ ɭɠɟ ɢɦɟɟɬɫɹ: ɜ ɪɚɣɨɧɟ Ʉɚɧɚɞ-
ɫɤɨɝɨ ɲɟɥɶɮɚ ɧɚ ɦɟɫɬɨɪɨɠɞɟɧɢɢ Ɇɚɥɢɤ ɩɪɨɛɭɪɟɧɵ
ɬɪɢ ɫɤɜɚɠɢɧɵ, ɢɡ ɤɨɬɨɪɵɯ ɩɨɥɭɱɟɧ ɩɪɨɦɵɲɥɟɧɧɵɣ
ɩɪɢɬɨɤ ɩɪɢɪɨɞɧɨɝɨ ɝɚɡɚ, ɩɪɟɞɫɬɚɜɥɟɧɧɨɝɨ ɩɪɟɢɦɭɳɟ-
ɫɬɜɟɧɧɨ ɦɟɬɚɧɨɦ. ȼ ɩɟɱɚɬɢ ɩɨɹɜɢɥɢɫɶ ɫɨɨɛɳɟɧɢɹ, ɱɬɨ
ɪɚɛɨɬɧɢɤɚɦɢ ɇȺɇ ɍɤɪɚɢɧɵ ɫɨɡɞɚɧ ɦɟɬɨɞ ɞɨɛɵɱɢ ɝɚ-
ɡɨɝɢɞɪɚɬɨɜ, ɫɤɚɩɥɢɜɚɸɳɢɯɫɹ ɧɚ ɞɧɟ ɑɟɪɧɨɝɨ ɦɨɪɹ [1].

Ɉɛɧɚɪɭɠɟɧɢɟ ɧɚ ɡɚɩɚɞɧɨɦ ɤɨɧɬɢɧɟɧɬɚɥɶɧɨɦ
ɫɤɥɨɧɟ Ⱥɮɪɢɤɢ ɡɚɩɚɫɨɜ ɭɝɥɟɜɨɞɨɪɨɞɨɜ, ɧɚ ɜɨɫɬɨɱɧɨɦ
ɤɨɧɬɢɧɟɧɬɚɥɶɧɨɦ ɫɤɥɨɧɟ Ȼɪɚɡɢɥɢɢ ɝɢɝɚɧɬɫɤɨɣ ɩɪɨ-
ɜɢɧɰɢɢ ɬɪɚɞɢɰɢɨɧɧɨɝɨ ɝɚɡɚ ɢ ɧɚ ɡɚɩɚɞɧɨɦ ɤɨɧɬɢɧɟɧ-
ɬɚɥɶɧɨɦ ɫɤɥɨɧɟ Ɇɟɤɫɢɤɢ ɝɢɝɚɧɬɫɤɨɝɨ ɦɟɫɬɨɪɨɠɞɟɧɢɹ
ɧɟɮɬɢ ɫɜɢɞɟɬɟɥɶɫɬɜɭɟɬ ɨ ɩɟɪɫɩɟɤɬɢɜɚɯ ɩɨɢɫɤɚ ɭɝɥɟ-
ɜɨɞɨɪɨɞɨɜ ɧɚ ɛɨɥɶɲɢɯ ɝɥɭɛɢɧɚɯ ɨɤɟɚɧɚ, ɱɬɨ ɜɵɡɵɜɚ-
ɟɬ ɩɨɬɪɟɛɧɨɫɬɶ ɜ ɫɨɡɞɚɧɢɢ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɬɟɯɧɨɥɨ-
ɝɢɣ ɢ ɬɟɯɧɢɱɟɫɤɢɯ ɫɪɟɞɫɬɜ.

Ɉɫɜɚɢɜɚɹ ɧɟɮɬɟɝɚɡɨɜɵɟ ɪɟɫɭɪɫɵ Ɇɚɝɚɞɚɧɫɤɨɝɨ
ɲɟɥɶɮɚ, ɧɟɨɛɯɨɞɢɦɨ ɭɱɢɬɵɜɚɬɶ, ɱɬɨ ɜ Ɉɯɨɬɫɤɨɦ ɦɨɪɟ
ɥɟɞɨɜɚɹ ɨɛɫɬɚɧɨɜɤɚ ɫɭɳɟɫɬɜɟɧɧɨ ɛɨɥɟɟ ɬɹɠɟɥɚɹ, ɱɟɦ
ɜ Ʌɟɞɨɜɢɬɨɦ ɨɤɟɚɧɟ. ɉɚɤɨɜɵɟ ɥɶɞɵ ɷɬɨɝɨ ɦɨɪɹ ɫɤɨ-
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ɪɟɟ ɦɨɝɭɬ ɩɨɜɪɟɞɢɬɶ ɛɭɪɨɜɭɸ ɩɥɚɬɮɨɪɦɭ ɢ ɩɪɢɜɟɫɬɢ
ɤ ɛɟɡɜɨɡɜɪɚɬɧɵɦ ɩɨɬɟɪɹɦ ɪɵɛɧɵɯ ɡɚɩɚɫɨɜ ɷɬɨɝɨ ɛɨɝɚ-
ɬɟɣɲɟɝɨ ɪɚɣɨɧɚ. ɋɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɡɚɞɚɱɢ ɧɚɞɨ ɩɨ-
ɫɬɚɜɢɬɶ ɩɟɪɟɞ ɡɚɜɨɞɨɦ ɜ ɝȻɨɥɶɲɨɣ Ʉɚɦɟɧɶ.

ȼɨɡɦɨɠɧɨ, ɧɚɞɨ ɪɚɫɫɦɨɬɪɟɬɶ ɜɚɪɢɚɧɬ ɨɫɜɨɟɧɢɹ
ɨɫɨɛɨ ɩɟɪɫɩɟɤɬɢɜɧɵɯ ɡɚɩɚɫɨɜ Ɇɚɝɚɞɚɧɫɤɨɝɨ ɲɟɥɶɮɚ
ɫ ɩɨɦɨɳɶɸ ɩɨɞɜɨɞɧɨɣ ɪɨɛɨɬɨɬɟɯɧɢɤɢ, ɱɬɨ ɩɨɡɜɨɥɢɬ ɜ
ɞɚɥɶɧɟɣɲɟɦ ɢɫɩɨɥɶɡɨɜɚɬɶ ɟɟ ɜ ɚɤɜɚɬɨɪɢɹɯ ɞɪɭɝɢɯ
ɩɨɥɹɪɧɵɯ ɦɨɪɟɣ.

ɉɨɥɟɡɧɵɟ ɢɫɤɨɩɚɟɦɵɟ ɜ ɜɨɞɟ

Ɇɢɧɟɪɚɥɶɧɵɟ ɪɟɫɭɪɫɵ ɜ ɜɨɞɚɯ Ɇɢɪɨɜɨɝɨ ɨɤɟɚɧɚ
ɩɪɟɞɫɬɚɜɥɟɧɵ ɜɡɜɟɫɹɦɢ ɬɜɟɪɞɵɯ ɱɚɫɬɢɰ ɢ ɜɨɞɧɵɦɢ
ɪɚɫɬɜɨɪɚɦɢ ɝɚɡɨɜ.

ɉɨ ɦɟɪɟ ɨɫɜɨɟɧɢɹ ɛɨɥɶɲɢɯ ɝɥɭɛɢɧ ɧɟɨɛɯɨɞɢɦɨ
ɭɞɟɥɢɬɶ ɜɧɢɦɚɧɢɟ ɬɚɤɨɦɭ ɧɟɬɪɚɞɢɰɢɨɧɧɨɦɭ ɜɢɞɭ ɫɵ-
ɪɶɹ, ɤɚɤ ɭɝɥɟɜɨɞɨɪɨɞɵ, ɪɚɫɬɜɨɪɟɧɧɵɟ ɜ ɩɥɚɫɬɨɜɵɯ
ɜɨɞɚɯ. ɉɨ ɢɦɟɸɳɢɦɫɹ ɨɰɟɧɤɚɦ ɡɚɩɚɫɵ ɦɟɬɚɧɚ ɜ ɩɥɚ-
ɫɬɨɜɵɯ ɜɨɞɚɯ ɦɧɨɝɨɤɪɚɬɧɨ ɩɟɪɟɤɪɵɜɚɸɬ ɡɚɩɚɫɵ ɬɪɚ-
ɞɢɰɢɨɧɧɨɝɨ ɝɚɡɨɜɨɝɨ ɫɵɪɶɹ ɢ ɩɪɚɤɬɢɱɟɫɤɢ ɧɟɢɫɱɟɪ-
ɩɚɟɦɵ. Ɉɞɧɚɤɨ ɜɨɞɨɪɚɫɬɜɨɪɟɧɧɵɣ ɝɚɡ ɮɚɤɬɢɱɟɫɤɢ ɩɨ-
ɤɚ ɧɟ ɢɫɩɨɥɶɡɭɟɬɫɹ. Ɉɫɧɨɜɧɚɹ ɩɪɢɱɢɧɚ ɡɚɤɥɸɱɚɟɬɫɹ ɜ
ɬɨɦ, ɱɬɨ ɤɚɠɞɚɹ ɫɤɜɚɠɢɧɚ ɜ ɨɬɞɟɥɶɧɨɫɬɢ ɞɚɟɬ ɫɥɢɲ-
ɤɨɦ ɧɢɡɤɢɣ ɞɟɛɢɬ ɝɚɡɚ, ɩɪɢ ɨɝɪɨɦɧɵɯ ɨɛɴɟɦɚɯ ɩɨɩɭɬ-
ɧɨɣ ɦɢɧɟɪɚɥɢɡɨɜɚɧɧɨɣ ɜɨɞɵ, ɤɨɬɨɪɭɸ ɧɟɨɛɯɨɞɢɦɨ
ɭɬɢɥɢɡɢɪɨɜɚɬɶ ɜɨ ɢɡɛɟɠɚɧɢɟ ɡɚɝɪɹɡɧɟɧɢɹ ɨɤɪɭɠɚɸ-
ɳɟɣ ɫɪɟɞɵ. Ɉɞɧɚɤɨ ɧɟ ɢɫɤɥɸɱɟɧɨ, ɱɬɨ ɫ ɝɥɭɛɢɧɨɣ,
ɜɫɥɟɞɫɬɜɢɟ ɡɧɚɱɢɬɟɥɶɧɨɝɨ ɭɜɟɥɢɱɟɧɢɹ ɫɨɞɟɪɠɚɧɢɹ
ɝɚɡɚ ɜ ɩɥɚɫɬɨɜɵɯ ɜɨɞɚɯ, ɟɝɨ ɞɟɛɢɬɵ ɛɭɞɭɬ ɜɨɡɪɚɫɬɚɬɶ.

ɉɪɨɛɥɟɦɚ ɨɫɜɨɟɧɢɹ ɦɢɪɨɜɨɝɨ ɨɤɟɚɧɚ ɩɨɦɢɦɨ

ɞɨɛɵɱɢ ɦɢɧɟɪɚɥɶɧɨɝɨ ɫɵɪɶɹ ɫ ɨɤɟɚɧɢɱɟɫɤɨɝɨ ɞɧɚ

ɜɤɥɸɱɚɟɬ ɡɚɞɚɱɢ ɪɚɡɜɟɞɟɧɢɹ «ɦɟɬɚɥɥɨɝɨɥɨɞɧɵɯ»

ɛɚɤɬɟɪɢɣ ɢ ɧɟɮɬɟɫɨɞɟɪɠɚɳɢɯ ɜɨɞɨɪɨɫɥɟɣ. ɉɪɢ ɷɬɨɦ

©ɦɟɬɚɥɥɨɝɨɥɨɞɧɵɦɢ» ɧɚɡɵɜɚɸɬ ɦɢɤɪɨɨɪɝɚɧɢɡɦɵ,

ɫɩɨɫɨɛɧɵɟ ɷɮɮɟɤɬɢɜɧɨ ɢɡɜɥɟɤɚɬɶ ɦɟɬɚɥɥɵ ɢɡ ɦɨɪ-

ɫɤɨɣ ɜɨɞɵ ɩɪɢ ɧɚɥɢɱɢɢ ɜ ɧɟɣ ɞɚɠɟ ɢɯ ɫɥɟɞɨɜ. Ⱦɨɤɬɨɪ

Ʌɨɭɪɟɧɫ Ɋɚɣɦɨɧɞ ɢɡ Ȼɚɬɬɟɥɶɫɤɨɝɨ ɦɟɦɨɪɢɚɥɶɧɨɝɨ

ɢɧɫɬɢɬɭɬɚ ɩɪɨɞɟɦɨɧɫɬɪɢɪɨɜɚɥ ɜɨɞɨɪɨɫɥɢ, ɫɨɞɟɪɠɚ-

ɳɢɟ ɛɨɥɶɲɨɟ ɤɨɥɢɱɟɫɬɜɨ ɧɟɮɬɢ. Ʉ ɧɚɫɬɨɹɳɟɦɭ ɜɪɟ-

ɦɟɧɢ ɢɯ ɪɚɡɜɟɞɟɧɢɟ ɫ ɰɟɥɶɸ ɜɵɞɟɥɟɧɢɹ ɧɟɮɬɢ ɭɠɟ

ɫɬɚɥɨ ɷɤɨɧɨɦɢɱɟɫɤɢ ɜɵɝɨɞɧɵɦ [2].

ɂɫɩɨɥɶɡɨɜɚɧɢɟ «ɦɟɬɚɥɥɨɝɨɥɨɞɧɵɯ» ɛɚɤɬɟɪɢɣ

ɞɥɹ ɢɡɜɥɟɱɟɧɢɹ ɢɡ ɜɨɞɵ ɦɟɬɚɥɥɢɱɟɫɤɢɯ ɯɢɦɢɱɟɫɤɢɯ

ɷɥɟɦɟɧɬɨɜ ɦɨɠɟɬ ɛɵɬɶ ɧɚɢɛɨɥɟɟ ɷɮɮɟɤɬɢɜɧɵɦ ɜ ɚɛ-

ɫɨɥɸɬɧɨ ɢ ɨɬɧɨɫɢɬɟɥɶɧɨ ɡɚɤɪɵɬɵɯ ɦɨɪɹɯ ɢ ɡɚɥɢɜɚɯ,

ɬɚɤɢɯ ɤɚɤ Ʉɚɫɩɢɣɫɤɨɟ, ɑɟɪɧɨɟ, Ⱥɡɨɜɫɤɨɟ, ɋɪɟɞɢɡɟɦ-

ɧɨɟ ɦɨɪɹ ɢ Ɇɟɤɫɢɤɚɧɫɤɢɣ ɡɚɥɢɜ, ɩɨɫɤɨɥɶɤɭ ɜɩɚɞɚɸ-

ɳɢɟ ɜ ɧɢɯ ɪɟɤɢ Ⱦɭɧɚɣ, Ⱦɧɟɩɪ, Ⱦɨɧ, ȼɨɥɝɚ, ɍɪɚɥ ɢ

Ɇɢɫɫɢɫɢɩɢ ɱɟɥɨɜɟɤ ɞɚɜɧɨ ɭɠɟ ɩɪɟɜɪɚɬɢɥ ɜ ɫɬɨɱɧɵɟ

ɤɚɧɚɜɵ ɦɧɨɠɟɫɬɜɚ ɩɪɟɞɩɪɢɹɬɢɣ ɪɚɡɧɵɯ ɩɪɨɮɢɥɟɣ.

Ɂɚɜɨɞ ɩɨ ɩɪɨɢɡɜɨɞɫɬɜɭ ɛɚɤɬɟɪɢɣ, ɦɨɞɢɮɢɰɢɪɭɟɦɵɯ

ɞɥɹ ɢɡɜɥɟɱɟɧɢɹ ɪɚɡɧɵɯ ɪɭɞ, ɧɚɯɨɞɢɬɫɹ ɜ Ɋɟɫɩɭɛɥɢɤɟ

Ⱥɞɵɝɟɹ.

ɉɨɤɚɡɚɬɟɥɶɧɚ ɧɚɯɨɞɤɚ ɜ Ʉɪɚɫɧɨɦ ɦɨɪɟ, ɝɞɟ ɜ

60-ɯ ɝɨɞɚɯ ɨɬɤɪɵɥɢ ɜɩɚɞɢɧɵ, ɰɟɥɢɤɨɦ ɡɚɩɨɥɧɟɧɧɵɟ

ɝɨɪɹɱɢɦɢ ɪɭɞɧɵɦɢ ɢɥɚɦɢ. ȼ ɫɚɦɨɣ ɛɨɥɶɲɨɣ ɢɡ ɧɢɯ

ɩɪɢɞɨɧɧɵɣ ɫɥɨɣ «ɠɢɞɤɨɣ ɪɭɞɵ» ɢɦɟɟɬ ɦɨɳɧɨɫɬɶ

200 ɦ. ɂ ɟɫɥɢ ɟɝɨ ɜɵɤɚɱɚɬɶ ɢ ɜɵɫɭɲɢɬɶ, ɩɨɥɭɱɢɬɫɹ

ɫɭɯɨɣ ɪɭɞɧɵɣ ɤɨɧɰɟɧɬɪɚɬ, ɤɨɬɨɪɵɣ ɫɨɞɟɪɠɢɬ 46% ɠɟ-

ɥɟɡɚ, 25% ɦɚɪɝɚɧɰɚ, 10% ɰɢɧɤɚ, 6% ɫɜɢɧɰɚ, 3% ɦɟɞɢ,

ɚ ɬɚɤɠɟ 300 ɝɪɚɦɦɨɜ ɫɟɪɟɛɪɚ ɢ 5 ɝɪɚɦɦɨɜ ɡɨɥɨɬɚ ɧɚ

ɬɨɧɧɭ ɤɨɧɰɟɧɬɪɚɬɚ [3]. ɉɨɜɢɞɢɦɨɦɭ, ɩɪɢ ɚɧɚɥɢɡɟ ɧɟ

ɨɛɪɚɬɢɥɢ ɞɨɥɠɧɨɝɨ ɜɧɢɦɚɧɢɹ ɧɚ ɫɨɞɟɪɠɚɧɢɟ ɪɟɞɤɨ-

ɡɟɦɟɥɶɧɵɯ ɦɟɬɚɥɥɨɜ. ɇɚɯɨɞɤɚ ɩɪɢɭɪɨɱɟɧɚ ɤ ɪɚɡɥɨɦɭ

ɡɟɦɧɨɣ ɤɨɪɵ ɦɟɠɞɭ ɤɨɧɬɢɧɟɧɬɚɦɢ Ⱥɮɪɢɤɢ ɢ Ⱥɡɢɢ,

ɢɦɟɸɳɟɦɭɫɹ ɧɚ ɝɥɭɛɢɧɟ ɩɨɪɹɞɤɚ 4,5 ɤɦ.

Ⱥɧɚɥɨɝɢɱɧɵɟ ɪɚɡɥɨɦɵ ɡɚɮɢɤɫɢɪɨɜɚɧɵ ɦɟɬɨɞɚ-

ɦɢ ɝɟɨɮɢɡɢɤɢ ɜ Ⱥɬɥɚɧɬɢɱɟɫɤɨɦ ɢ Ɍɢɯɨɦ ɨɤɟɚɧɚɯ. ɗɬɢ

ɪɚɡɥɨɦɵ ɩɪɢɭɪɨɱɟɧɵ ɤ ɫɭɳɟɫɬɜɟɧɧɨ ɛɨɥɶɲɢɦ ɝɥɭɛɢ-

ɧɚɦ ɨɤɟɚɧɢɱɟɫɤɨɝɨ ɞɧɚ, ɢ ɩɨɤɚ ɢɯ ɫɨɞɟɪɠɚɧɢɟ ɧɟ ɢɡɭ-

ɱɟɧɨ.

ȼ ɩɥɚɫɬɟ ɦɨɳɧɨɫɬɶɸ 200 ɦ ɜɨ ɜɩɚɞɢɧɚɯ Ⱥɬɥɚɧ-

ɬɢɫ ɂ,  ɑɟɣɧ ɢ Ⱦɢɫɤɚɜɟɪɢ ɜ ɞɟɫɹɬɤɢ ɬɵɫɹɱ ɪɚɡ ɩɪɟɜɵ-

ɲɟɧɵ ɫɨɞɟɪɠɚɧɢɹ ɠɟɥɟɡɚ, ɦɚɪɝɚɧɰɚ, ɰɢɧɤɚ, ɫɜɢɧɰɚ,

ɦɟɞɢ, ɡɨɥɨɬɚ, ɫɟɪɟɛɪɚ, ɢɧɞɢɹ, ɤɨɛɚɥɶɬɚ, ɤɚɞɦɢɹ,

ɦɵɲɶɹɤɚ, ɪɬɭɬɢ ɜ ɪɭɞɚɯ. ɇɚ ɞɧɟ ɜɩɚɞɢɧ ɜ ɨɫɚɞɤɚɯ ɨɛ-

ɧɚɪɭɠɟɧɵ ɜɵɫɨɤɢɟ ɤɨɧɰɟɧɬɪɚɰɢɢ ɫɭɥɶɮɢɞɨɜ.

ȼ 1997 ɝ. ɚɜɫɬɪɚɥɢɣɫɤɚɹ ɤɨɦɩɚɧɢɹ ɜɡɹɥɚ ɜ ɚɪɟɧ-

ɞɭ ɭ ɩɪɚɜɢɬɟɥɶɫɬɜɚ ɉɚɩɭɚ - ɇɨɜɨɣ Ƚɜɢɧɟɢ ɞɜɚ ɭɱɚɫɬɤɚ

ɜ ɦɨɪɟ Ȼɢɫɦɚɪɤɚ, ɧɚ ɞɧɟ ɤɨɬɨɪɨɝɨ ɧɚɯɨɞɹɬɫɹ ɦɢɧɟ-

ɪɚɥɶɧɵɟ ɢɫɬɨɱɧɢɤɢ, ɞɚɸɳɢɟ ɜɨɡɦɨɠɧɨɫɬɶ ɢɡɜɥɟɱɟɧɢɹ

ɢɡ ɜɨɞɵ ɦɢɧɟɪɚɥɶɧɵɯ ɪɟɫɭɪɫɨɜ.

ȼ ɑɟɪɧɨɦ ɦɨɪɟ ɫɟɪɨɜɨɞɨɪɨɞ ɩɪɢɫɭɬɫɬɜɭɟɬ ɜɨ

ɜɫɟɣ ɝɥɭɛɢɧɧɨɣ ɚɤɜɚɬɨɪɢɢ, ɩɪɢɛɥɢɠɚɹɫɶ ɤ ɩɨɜɟɪɯɧɨ-

ɫɬɢ ɜ ɰɟɧɬɪɟ ɦɨɪɹ ɢ ɞɨ 300 ɦ ɭ ɛɟɪɟɝɨɜ. ɋɟɪɨɜɨɞɨɪɨɞ

ɜ ɦɨɪɫɤɨɣ ɜɨɞɟ - ɧɟ ɭɧɢɤɚɥɶɧɨɟ ɫɜɨɣɫɬɜɨ ɑɟɪɧɨɝɨ ɦɨ-

ɪɹ. ȼɨɞɵ, ɫɨɞɟɪɠɚɳɢɟ ɷɬɨɬ ɝɚɡ, ɛɵɜɚɸɬ ɜ ɂɧɞɢɣɫɤɨɦ

ɨɤɟɚɧɟ (Ʉɪɚɫɧɨɟ ɦɨɪɟ), Ⱥɬɥɚɧɬɢɱɟɫɤɨɦ (ɩɨɛɟɪɟɠɶɟ

ɇɚɦɢɛɢɢ) ɢ Ɍɢɯɨɦ (ɩɨɛɟɪɟɠɶɟ ɉɟɪɭ) ɨɤɟɚɧɟ, ɜɪɟɦɟ-

ɧɚɦɢ ɩɨɹɜɥɹɸɬɫɹ ɜ Ʉɚɫɩɢɣɫɤɨɦ ɢ ɞɪɭɝɢɯ ɦɨɪɹɯ ɢ ɞɚ-

ɠɟ ɜ ɨɡɟɪɚɯ (Ɇɟɪɬɜɨɟ ɦɨɪɟ). Ɂɚɩɚɫɵ ɫɟɪɨɜɨɞɨɪɨɞɚ ɜ

ɑɟɪɧɨɦ ɦɨɪɟ ɨɰɟɧɢɜɚɸɬɫɹ ɜ 80% ɦɢɪɨɜɵɯ ɢ ɞɨɫɬɢ-

ɝɚɸɬ ɨɞɧɨɝɨ ɦɢɥɥɢɚɪɞɚ ɬɨɧɧ. ɋɟɝɨɞɧɹ ɢɡɜɟɫɬɧɵ ɬɪɢ

ɝɥɚɜɧɵɯ ɢɫɬɨɱɧɢɤɚ ɫɟɪɨɜɨɞɨɪɨɞɧɨɝɨ ɧɚɫɵɳɟɧɢɹ ɜɨ-

ɞɨɟɦɨɜ: ɩɟɪɟɪɚɛɨɬɤɚ ɫɭɥɶɮɚɬɪɟɞɭɰɢɪɭɸɳɢɦɢ ɛɚɤɬɟ-

ɪɢɹɦɢ ɫɭɥɶɮɚɬɨɜ ɩɪɢ ɪɚɡɥɨɠɟɧɢɢ ɦɟɪɬɜɨɝɨ ɨɪɝɚɧɢ-

ɱɟɫɤɨɝɨ ɜɟɳɟɫɬɜɚ; ɫɟɪɨɜɨɞɨɪɨɞ ɩɪɨɫɬɨ ɜɵɞɟɥɹɟɬɫɹ

ɩɪɢ ɝɧɢɟɧɢɢ ɫɟɪɨɫɨɞɟɪɠɚɳɢɯ ɨɪɝɚɧɢɱɟɫɤɢɯ ɜɟɳɟɫɬɜ;

ɨɧ ɦɨɠɟɬ ɩɨɫɬɭɩɚɬɶ ɢɡ ɝɥɭɛɢɧ ɡɟɦɧɨɣ ɤɨɪɵ ɝɢɞɪɨɬɟɪ-

ɦɚɥɶɧɵɦɢ ɜɨɞɚɦɢ ɢɡ ɪɚɫɳɟɥɢɧ ɦɨɪɫɤɨɝɨ ɞɧɚ. Ɍɚɤɢɦ

ɨɛɪɚɡɨɦ, ɷɬɨɬ ɪɟɫɭɪɫ ɹɜɥɹɟɬɫɹ ɜɨɡɨɛɧɨɜɥɹɟɦɵɦ.

ɂɡɜɟɫɬɧɨ, ɱɬɨ ɜɨ ɜɪɟɦɹ Ʉɪɵɦɫɤɨɝɨ ɡɟɦɥɟɬɪɹɫɟ-
ɧɢɹ ɜ 1927 ɝ. ɑɟɪɧɨɟ ɦɨɪɟ «ɝɨɪɟɥɨ». ɉɥɚɦɹ ɨɯɜɚɬɵ-
ɜɚɥɨ ɡɧɚɱɢɬɟɥɶɧɵɟ ɪɚɣɨɧɵ ɤɚɤ ɩɨ ɩɥɨɳɚɞɢ, ɬɚɤ ɢ ɩɨ
ɜɵɫɨɬɟ. ȼ Ȼɢɛɥɢɢ ɧɚɩɢɫɚɧɨ, ɱɬɨ «ɝɨɪɟɥɨ» ɢ Ɇɟɪɬɜɨɟ
ɦɨɪɟ, ɩɨɫɤɨɥɶɤɭ ɜ ɞɪɟɜɧɢɟ ɜɪɟɦɟɧɚ ɷɬɚ ɨɛɥɚɫɬɶ ɛɵɥɚ
ɨɱɟɧɶ ɫɟɣɫɦɢɱɟɫɤɢ ɚɤɬɢɜɧɚ. ȼɫɟ ɢɡɥɨɠɟɧɧɨɟ ɩɨɡɜɨ-
ɥɹɟɬ ɝɨɜɨɪɢɬɶ, ɱɬɨ ɫɟɪɨɜɨɞɨɪɨɞ ɹɜɥɹɟɬɫɹ ɤɪɭɩɧɵɦ
ɷɧɟɪɝɟɬɢɱɟɫɤɢɦ ɪɟɫɭɪɫɨɦ, ɤɨɬɨɪɵɣ ɩɨɤɚ ɧɟɞɨɫɬɚɬɨɱ-
ɧɨ ɨɰɟɧɟɧ.

ɉɨɹɜɥɹɟɬɫɹ ɜɨɡɦɨɠɧɨɫɬɶ ɭɩɪɚɜɥɹɟɦɨɝɨ ɢɫɩɨɥɶ-
ɡɨɜɚɧɢɹ ɷɬɨɝɨ ɷɧɟɪɝɨɧɨɫɢɬɟɥɹ ɞɥɹ ɩɪɨɢɡɜɨɞɫɬɜɚ
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɫɨɡɞɚɧɧɵɯ ɬɟɯɧɨɥɨ-
ɝɢɣ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɝɨ ɪɚɡɥɨɠɟɧɢɹ ɫɟɪɨɜɨɞɨɪɨɞɚ ɧɚ
ɜɨɞɨɪɨɞ ɢ ɫɟɪɭ. ɋɟɪɶɟɡɧɭɸ ɩɨɬɪɟɛɧɨɫɬɶ ɜ ɷɤɨɥɨɝɢɱɟ-
ɫɤɢ ɱɢɫɬɨɦ ɢɫɬɨɱɧɢɤɟ (ɜɨɞɨɪɨɞɧɚɹ ɷɧɟɪɝɟɬɢɤɚ) ɜ ɷɬɨɦ
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ɪɟɝɢɨɧɟ ɢɫɩɵɬɵɜɚɟɬ ɧɟ ɬɨɥɶɤɨ Ɋɨɫɫɢɹ, ɧɨ ɬɚɤɠɟ ɜɫɟ
ɩɪɢɱɟɪɧɨɦɨɪɫɤɢɟ ɝɨɫɭɞɚɪɫɬɜɚ: ɍɤɪɚɢɧɚ, Ɇɨɥɞɚɜɢɹ,
Ɋɭɦɵɧɢɹ, Ȼɨɥɝɚɪɢɹ, Ɍɭɪɰɢɹ, Ƚɪɭɡɢɹ ɢ Ⱥɛɯɚɡɢɹ.

ȼɚɠɧɵɦɢ ɩɪɟɢɦɭɳɟɫɬɜɚɦɢ ɢɡɜɥɟɱɟɧɢɹ ɫɟɪɨɜɨ-
ɞɨɪɨɞɚ ɢɡ ɜɨɞɵ ɹɜɥɹɸɬɫɹ ɫɥɟɞɭɸɳɢɟ: ɬɟɯɧɨɥɨɝɢɹ ɢɡ-
ɜɥɟɱɟɧɢɹ ɝɚɡɚ ɢɡ ɠɢɞɤɨɣ ɫɪɟɞɵ ɝɨɪɚɡɞɨ ɩɪɨɳɟ, ɱɟɦ
ɢɡ ɨɞɧɨɪɨɞɧɨɣ; ɧɟ ɬɪɟɛɭɟɬɫɹ ɛɨɪɨɬɶɫɹ ɫ ɨɬɪɚɜɥɹɸ-
ɳɢɦɢ ɤɚɬɚɥɢɡɚɬɨɪ ɜɟɳɟɫɬɜɚɦɢ, ɫɨɞɟɪɠɚɳɢɦɢɫɹ ɜ
ɩɪɢɪɨɞɧɨɦ ɝɚɡɟ; ɫɬɟɩɟɧɶ ɢɡɜɥɟɱɟɧɢɹ ɫɟɪɨɜɨɞɨɪɨɞɚ
ɤɚɤ ɜɨɡɨɛɧɨɜɥɹɟɦɨɝɨ ɪɟɫɭɪɫɚ ɧɟ ɢɦɟɟɬ ɡɧɚɱɟɧɢɹ  ɫ
ɩɨɡɢɰɢɢ ɩɨɥɧɨɬɵ ɢɫɩɨɥɶɡɨɜɚɧɢɹ, ɢ ɨɧɚ ɩɪɟɜɪɚɳɚɟɬɫɹ
ɜ ɡɚɞɚɱɭ ɬɟɯɧɢɤɨɷɤɨɧɨɦɢɱɟɫɤɨɝɨ ɨɛɨɫɧɨɜɚɧɢɹ.

ɉɪɟɞɫɬɚɜɥɹɸɬ ɨɩɪɟɞɟɥɟɧɧɵɣ ɢɧɬɟɪɟɫ ɪɚɡɪɚɛɨɬ-
ɤɢ ɂɧɫɬɢɬɭɬɚ ɛɢɨɨɪɝɚɧɢɱɟɫɤɨɣ ɯɢɦɢɢ ɢ ɧɟɮɬɟɯɢɦɢɢ
ɇȺɇ ɍɤɪɚɢɧɵ, ɤɨɬɨɪɵɟ ɨɬɤɪɵɜɚɸɬ ɩɭɬɶ ɤ ɩɨɥɭɱɟɧɢɸ
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɢ ɫɟɪɵ ɩɪɹɦɨ ɢɡ ɫɟɪɨɜɨɞɨɪɨɞɚ, ɛɟɡ
ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɝɨ ɯɢɦɢɱɟɫɤɨɝɨ ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ ɜ ɜɨ-
ɞɨɪɨɞ. Ʉɥɸɱɟɜɵɦɢ ɷɥɟɦɟɧɬɚɦɢ ɪɚɡɪɚɛɨɬɤɢ ɹɜɥɹɸɬɫɹ
ɷɥɟɤɬɪɨɯɢɦɢɱɟɫɤɢɟ ɝɟɧɟɪɚɬɨɪɵ ɢ ɬɨɩɥɢɜɧɵɟ ɷɥɟɦɟɧ-
ɬɵ, ɤɨɬɨɪɵɟ ɪɚɛɨɬɚɸɬ ɧɚ ɜɨɞɨɪɨɞɟ ɢɥɢ ɜɨɞɨɪɨɞɫɨ-
ɞɟɪɠɚɳɟɦ ɫɵɪɶɟ. Ɍɚɤɢɟ ɷɥɟɦɟɧɬɵ ɩɨɤɚ ɫɭɳɟɫɬɜɭɸɬ
ɬɨɥɶɤɨ ɤɚɤ ɥɚɛɨɪɚɬɨɪɧɵɟ ɨɛɪɚɡɰɵ. ɉɪɢɜɥɟɤɚɬɟɥɶɧɨɣ
ɫɬɨɪɨɧɨɣ ɪɚɡɪɚɛɨɬɤɢ ɹɜɥɹɟɬɫɹ ɬɨ, ɱɬɨ ɨɧɚ ɩɨɡɜɨɥɹɟɬ
ɩɨɥɭɱɚɬɶ ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɢɡ ɦɨɪ-
ɫɤɨɣ ɜɨɞɵ, ɫɨɞɟɪɠɚɳɟɣ ɫɟɪɨɜɨɞɨɪɨɞ ɛɟɡ ɜɵɞɟɥɟɧɢɹ
ɢ ɨɱɢɫɬɤɢ ɜɨɞɨɪɨɞɚ. ȼɚɠɧɨ ɢ ɬɨ, ɱɬɨ ɩɪɢ ɜɵɪɚɛɨɬɤɟ
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɬɚɤɢɦ ɫɩɨɫɨɛɨɦ ɜ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ
ɧɟ ɜɵɞɟɥɹɟɬɫɹ ɭɝɥɟɤɢɫɥɵɣ ɝɚɡ, ɚ ɜɨɞɚ ɛɟɡ ɢɡɜɥɟɱɟɧ-
ɧɨɝɨ ɢɡ ɧɟɟ ɫɟɪɨɜɨɞɨɪɨɞɚ ɜɨɡɜɪɚɳɚɟɬɫɹ ɨɛɪɚɬɧɨ ɜ
ɦɨɪɟ.

ɋɭɳɟɫɬɜɭɸɬ ɬɚɤɠɟ ɢ ɬɟɯɧɢɱɟɫɤɢɟ ɬɪɭɞɧɨɫɬɢ ɧɚ
ɩɭɬɢ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɫɟɪɨɜɨɞɨɪɨɞɚ. Ⱦɥɹ ɩɢɬɚɧɢɹ ɷɥɟɤ-
ɬɪɨɯɢɦɢɱɟɫɤɨɝɨ ɝɟɧɟɪɚɬɨɪɚ ɦɨɳɧɨɫɬɶɸ ɬɨɥɶɤɨ
60 Ɇȼɬ ɬɪɟɛɭɟɬɫɹ ɩɥɨɳɚɞɶ ɩɨɜɟɪɯɧɨɫɬɢ ɷɥɟɤɬɪɨɞɨɜ
ɨɤɨɥɨ 1 ɤɜɤɦ. Ɍɨɩɥɢɜɧɵɟ ɷɥɟɦɟɧɬɵ ɧɚ ɩɪɢɪɨɞɧɨɦ ɝɚ-
ɡɟ ɫɭɳɟɫɬɜɭɸɬ ɜ ɥɚɛɨɪɚɬɨɪɢɹɯ ɭɠɟ ɧɟɫɤɨɥɶɤɨ ɞɟɫɹɬ-
ɤɨɜ ɥɟɬ, ɧɨ ɩɪɨɦɵɲɥɟɧɧɵɣ ɨɛɪɚɡɟɰ ɩɨɤɚ ɧɟ ɫɨɡɞɚɧ.

ɋɭɳɟɫɬɜɭɟɬ ɬɚɤɠɟ ɩɪɨɛɥɟɦɚ ɪɚɫɲɢɪɟɧɢɹ ɨɛ-
ɥɚɫɬɢ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɫɟɪɵ ɡɚ ɩɪɟɞɟɥɵ ɟɟ ɩɪɢɦɟɧɟ-
ɧɢɹ ɜ ɫɟɪɧɨɤɢɫɥɨɬɧɨɦ ɩɪɨɢɡɜɨɞɫɬɜɟ, ɝɞɟ ɩɨɬɪɟɛɥɹɟɬ-
ɫɹ ɩɨɪɹɞɤɚ 50% ɫɟɪɵ. ȼ ɩɪɨɢɡɜɨɞɫɬɜɟ 88 ɢɡ 150 ɜɚɠ-
ɧɟɣɲɢɯ ɯɢɦɢɱɟɫɤɢɯ ɩɪɨɞɭɤɬɨɜ ɢɫɩɨɥɶɡɭɸɬ ɥɢɛɨ ɫɚɦɭ
ɫɟɪɭ, ɥɢɛɨ ɟɟ ɫɨɟɞɢɧɟɧɢɹ. Ɍɟɦ ɧɟ ɦɟɧɟɟ, ɜ ɦɢɪɟ ɫɭ-
ɳɟɫɬɜɭɟɬ ɢɡɛɵɬɨɤ ɫɟɪɵ. Ɉɛɧɚɪɭɠɟɧɚ ɷɮɮɟɤɬɢɜɧɚɹ
ɨɛɥɚɫɬɶ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɫɟɪɵ ɜ ɜɢɞɟ ɫɟɪɨɩɨɥɢɦɟɪɨɜ,
ɫɟɪɨɚɫɮɚɥɶɬɚ ɢ ɫɟɪɨɛɟɬɨɧɚ, ɧɨ ɪɟɚɥɶɧɵɟ ɨɛɴɟɦɵ ɟɟ
ɩɪɢɦɟɧɟɧɢɹ ɩɨɤɚ ɜɟɫɶɦɚ ɨɝɪɚɧɢɱɟɧɵ.

ȼɨɞɨɪɨɞ ɦɨɠɟɬ ɛɵɬɶ ɢɫɩɨɥɶɡɨɜɚɧ ɞɥɹ ɝɢɞɪɢɪɨ-
ɜɚɧɢɹ ɭɝɥɹ ɜ ɰɟɥɹɯ ɩɨɜɵɲɟɧɢɹ ɬɟɩɥɨɬɵ ɟɝɨ ɫɝɨɪɚɧɢɹ .
ɋɟɪɨɜɨɞɨɪɨɞ - ɫɢɥɶɧɵɣ ɜɨɫɫɬɚɧɨɜɢɬɟɥɶ, ɢ ɷɬɢɦ ɟɝɨ
ɫɜɨɣɫɬɜɨɦ ɩɨɥɶɡɭɸɬɫɹ ɜɨ ɦɧɨɝɢɯ ɯɢɦɢɱɟɫɤɢɯ ɩɪɨɢɡ-
ɜɨɞɫɬɜɚɯ.

ɇɚɭɤɨɟɦɤɢɟ ɜɵɫɨɤɨɬɟɦɩɟɪɚɬɭɪɧɵɟ ɬɟɯɧɨɥɨɝɢɢ ɫ
ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɪɚɫɩɥɚɜɥɟɧɧɵɯ ɢ ɬɜɟɪɞɵɯ ɷɥɟɤɬɪɨ-
ɥɢɬɨɜ, ɪɚɡɜɢɬɢɟɦ ɤɨɬɨɪɵɯ ɡɚɧɹɬ ɂɧɫɬɢɬɭɬ ɜɵɫɨɤɨɬɟɦ-
ɩɟɪɚɬɭɪɧɨɣ ɷɥɟɤɬɪɨɯɢɦɢɢ ɍɪɈ ɊȺɇ (ɝȿɤɚɬɟɪɢɧɛɭɪɝ),
ɛɭɞɭɬ ɢɝɪɚɬɶ ɜɫɟ ɜɨɡɪɚɫɬɚɸɳɭɸ ɪɨɥɶ ɩɪɢ ɪɟɲɟɧɢɢ ɢ
ɪɟɚɥɢɡɚɰɢɢ ɛɚɡɨɜɵɯ ɩɪɚɤɬɢɱɟɫɤɢɯ ɡɚɞɚɱ, ɨɩɪɟɞɟ-
ɥɹɸɳɢɯ ɬɟɯɧɢɱɟɫɤɢɣ ɩɪɨɝɪɟɫɫ:

- ɩɪɨɢɡɜɨɞɫɬɜɨ ɧɨɜɵɯ ɦɚɬɟɪɢɚɥɨɜ ɫ ɡɚɞɚɧɧɵɦɢ
ɫɜɨɣɫɬɜɚɦɢ ɞɥɹ ɦɚɲɢɧɨɫɬɪɨɟɧɢɹ, ɜɤɥɸɱɚɹ ɚɜɢɚ- ɢ
ɪɚɤɟɬɨɫɬɪɨɟɧɢɟ, ɷɥɟɤɬɪɨɧɢɤɢ, ɷɧɟɪɝɟɬɢɤɢ, ɫɢɧɬɟɬɢɱɟ-
ɫɤɨɣ ɯɢɦɢɢ ɢ ɞɪɭɝɢɯ ɨɬɪɚɫɥɟɣ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ, ɤɚ-
ɬɚɥɢɬɢɱɟɫɤɢɟ ɚɫɩɟɤɬɵ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɬɜɟɪɞɵɯ ɢ ɪɚɫ-
ɩɥɚɜɥɟɧɧɵɯ ɷɥɟɤɬɪɨɥɢɬɨɜ;

- ɷɥɟɤɬɪɨɯɢɦɢɱɟɫɤɚɹ ɷɧɟɪɝɟɬɢɤɚ, ɫɜɹɡɚɧɧɚɹ ɫ
ɩɪɨɬɟɤɚɧɢɟɦ ɨɤɢɫɥɢɬɟɥɶɧɨɜɨɫɫɬɚɧɨɜɢɬɟɥɶɧɵɯ ɪɟɚɤ-
ɰɢɣ ɜ ɫɢɫɬɟɦɚɯ ɫ ɪɚɫɩɥɚɜɥɟɧɧɵɦɢ ɢ ɬɜɟɪɞɵɦɢ ɷɥɟɤ-
ɬɪɨɥɢɬɚɦɢ (ɩɟɪɜɢɱɧɵɯ ɢɫɬɨɱɧɢɤɚɯ ɬɨɤɚ, ɚɤɤɭɦɭɥɹɬɨ-
ɪɚɯ, ɬɨɩɥɢɜɧɵɯ ɷɥɟɦɟɧɬɚɯ ɢ ɷɥɟɤɬɪɨɥɢɡɟɪɚɯ ɞɥɹ ɩɨ-
ɥɭɱɟɧɢɹ ɜɨɞɨɪɨɞɚ ɢ ɩɪɢɪɨɞɧɵɯ ɬɨɩɥɢɜ), ɨɛɟɫɩɟɱɢ-
ɜɚɸɳɢɯ ɩɪɹɦɨɟ ɢ ɧɚɢɛɨɥɟɟ ɪɚɰɢɨɧɚɥɶɧɨɟ ɩɪɟɜɪɚɳɟ-
ɧɢɟ ɯɢɦɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ ɜ ɷɥɟɤɬɪɢɱɟɫɤɭɸ;

- ɬɟɯɧɨɥɨɝɢɢ ɝɥɭɛɨɤɨɣ ɩɟɪɟɪɚɛɨɬɤɢ ɩɪɢɪɨɞɧɨɝɨ ɢ
ɬɟɯɧɨɝɟɧɧɨɝɨ ɫɵɪɶɹ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɷɥɟɤɬɪɨɯɢɦɢ-
ɱɟɫɤɢɯ ɦɟɬɨɞɨɜ, ɜɤɥɸɱɚɹ ɩɨɞɝɨɬɨɜɤɭ ɢ ɪɟɝɟɧɟɪɚɰɢɸ
ɹɞɟɪɧɨɝɨ ɝɨɪɸɱɟɝɨ ɢ ɩɟɪɟɪɚɛɨɬɤɭ ɪɚɞɢɨɚɤɬɢɜɧɵɯ ɨɬ-
ɯɨɞɨɜ.

ɇɚɰɢɨɧɚɥɶɧɚɹ ɚɤɚɞɟɦɢɹ ɧɚɭɤ ɍɤɪɚɢɧɵ ɨɛɴɹɜɢ-
ɥɚ ɨ ɧɚɥɢɱɢɢ ɭ ɧɟɟ ɬɟɯɧɨɥɨɝɢɢ ɩɪɹɦɨɝɨ ɩɪɟɨɛɪɚɡɨɜɚ-
ɧɢɹ ɫɟɪɨɜɨɞɨɪɨɞɚ ɜ ɷɥɟɤɬɪɢɱɟɫɬɜɨ ɛɟɡ ɩɪɟɞɜɚɪɢ-
ɬɟɥɶɧɨɝɨ ɪɚɡɥɨɠɟɧɢɹ ɧɚ ɫɟɪɭ ɢ ɜɨɞɨɪɨɞ.

ɗɧɟɪɝɟɬɢɱɟɫɤɢɟ ɩɪɨɛɥɟɦɵ ɫɬɪɚɧ ɬɢɯɨɨɤɟɚɧɫɤɨɝɨ
ɪɟɝɢɨɧɚ ɜ ɨɩɪɟɞɟɥɟɧɧɨɣ ɫɬɟɩɟɧɢ ɦɨɝɭɬ ɛɵɬɶ ɪɟɲɟɧɵ
ɧɟ ɡɚ ɫɱɟɬ ɦɟɫɬɨɪɨɠɞɟɧɢɣ ɭɝɥɟɜɨɞɨɪɨɞɨɜ, ɚ ɩɨɫɪɟɞ-
ɫɬɜɨɦ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɩɪɢɥɢɜɧɵɯ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧ-
ɰɢɣ. ɉɨ ɞɚɧɧɵɦ ɩɪɟɞɩɪɨɟɤɬɧɵɯ ɢɡɵɫɤɚɧɢɣ ɜ ɪɚɣɨɧɟ
ɍɞɨ±ɒɚɧɬɚɪɫɤɢɯ ɨɫɬɪɨɜɨɜ ɦɨɠɟɬ ɛɵɬɶ ɩɨɫɬɪɨɟɧɚ
ɩɪɢɥɢɜɧɚɹ Ƚɗɋ ɧɟɜɢɞɚɧɧɨɣ ɦɨɳɧɨɫɬɢ – 105 ɦɥɧɤȼɬ.
ȿɳɟ ɨɞɧɨɣ ɩɟɪɫɩɟɤɬɢɜɧɨɣ ɬɨɱɤɨɣ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɩɪɢ-
ɥɢɜɧɨɣ Ƚɗɋ ɹɜɥɹɟɬɫɹ ɫɟɜɟɪɧɨɟ ɩɨɛɟɪɟɠɶɟ Ɉɯɨɬɫɤɨɝɨ
ɦɨɪɹ, ɝɞɟ ɮɨɪɦɢɪɭɟɬɫɹ ɫɚɦɚɹ ɜɵɫɨɤɚɹ ɜ Ɇɢɪɨɜɨɦ
ɨɤɟɚɧɟ ɩɪɢɥɢɜɧɚɹ ɜɨɥɧɚ [4].
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Ɋɚɫɫɦɨɬɪɟɧɵ ɩɪɨɛɥɟɦɵ ɝɟɨɥɨɝɨɦɚɪɤɲɟɣɞɟɪɫɤɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ ɪɚɡɪɚɛɨɬɤɢ ɬɜɟɪɞɵɯ ɩɨɥɟɡɧɵɯ ɢɫɤɨɩɚɟɦɵɯ ɧɚ ɲɟɥɶɮɟ
Ⱥɪɤɬɢɤɢ ɢ ɨɛɨɫɧɨɜɚɧɵ ɧɚɩɪɚɜɥɟɧɢɹ ɞɚɥɶɧɟɣɲɢɯ ɢɫɫɥɟɞɨɜɚɧɢɣ.
ɄɅɘɑȿȼɕȿ ɋɅɈȼȺ: Ⱥɪɤɬɢɤɚ; ɲɟɥɶɮ; ɫɟɣɫɦɨɪɚɡɜɟɞɤɚ; ɫɟɣɫɦɨɚɤɭɫɬɢɱɟɫɤɚɹ ɪɚɡɜɟɞɤɚ; ɝɨɫɭɞɚɪɫɬɜɟɧɧɚɹ ɩɪɨɝɪɚɦɦɚ; ɦɚɪɤ-
ɲɟɣɞɟɪɫɤɨɟ ɨɛɟɫɩɟɱɟɧɢɟ; ɧɚɜɢɝɚɰɢɨɧɧɨɟ ɨɛɟɫɩɟɱɟɧɢɟ; ɩɨɥɟɡɧɵɟ ɢɫɤɨɩɚɟɦɵɟ.

S.S.Kubrin, M.A.Iofis, E.N.Esina

QUESTIONS AND ISSUES OF GEOLOGICAL AND SURVEYING SUPPORT DEVELOPMENT

OF SOLID MINERALS ON THE ARCTIC SHELF AND THEIR SOLUTIONS

Problems of geological and surveying ensuring development of solid minerals on the shelf of the Arctic are considered and the di-
rections of further researches are proved.
KEY WORDS: Arctic; sea shelf; seismic exploration; seismoacoustic exploration; government program; surveying providing; navi-
gation providing; minerals.

Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ ɩɪɢɧɚɞɥɟɠɢɬ ɛɨɥɶɲɚɹ
ɱɚɫɬɶ ɚɪɤɬɢɱɟɫɤɨɝɨ ɲɟɥɶɮɚ ɢ ɚɪɤɬɢɱɟɫɤɨɝɨ ɩɨɛɟɪɟ-
ɠɶɹ. Ɉɤɨɥɨ 30% ɬɟɪɪɢɬɨɪɢɢ Ɋɨɫɫɢɢ ɪɚɫɩɨɥɨɠɟɧɨ ɜ
ɚɪɤɬɢɱɟɫɤɨɣ ɤɥɢɦɚɬɢɱɟɫɤɨɣ ɡɨɧɟ, ɤɨɬɨɪɚɹ ɨɛɟɫɩɟɱɢ-
ɜɚɟɬ ɧɟ ɦɟɧɟɟ 1/5 ɜɧɭɬɪɟɧɧɟɝɨ ɜɚɥɨɜɨɝɨ ɩɪɨɞɭɤɬɚ ɢ
ɷɤɫɩɨɪɬɚ. ȼ 2014 ɝ. ɉɨɫɬɚɧɨɜɥɟɧɢɟɦ ʋ366 ɉɪɚɜɢ-
ɬɟɥɶɫɬɜɚ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ ɨɬ 21 ɚɩɪɟɥɹ ɩɪɢɧɹ-
ɬɚ Ƚɨɫɭɞɚɪɫɬɜɟɧɧɚɹ ɩɪɨɝɪɚɦɦɚ ɋɨɰɢɚɥɶɧɨ-
ɷɤɨɧɨɦɢɱɟɫɤɨɝɨ ɪɚɡɜɢɬɢɹ Ⱥɪɤɬɢɱɟɫɤɨɣ ɡɨɧɵ ɊɎ ɧɚ
ɩɟɪɢɨɞ ɞɨ 2020 ɝ., ɜɚɠɧɟɣɲɢɦɢ ɫɬɪɚɬɟɝɢɱɟɫɤɢɦɢ ɩɪɢ-
ɨɪɢɬɟɬɚɦɢ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɣ ɩɨɥɢɬɢɤɢ ɜ ɤɨɬɨɪɨɣ ɹɜ-
ɥɹɸɬɫɹ ɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɟ ɫɢɫɬɟɦɵ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨ-
ɝɨ ɭɩɪɚɜɥɟɧɢɹ ɫɨɰɢɚɥɶɧɨɷɤɨɧɨɦɢɱɟɫɤɢɦ ɪɚɡɜɢɬɢɟɦ
Ⱥɪɤɬɢɱɟɫɤɨɣ ɡɨɧɵ ɊɎ ɡɚ ɫɱɟɬ ɪɚɫɲɢɪɟɧɢɹ ɮɭɧɞɚɦɟɧ-
ɬɚɥɶɧɵɯ ɢ ɩɪɢɤɥɚɞɧɵɯ ɧɚɭɱɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ; ɭɥɭɱ-
ɲɟɧɢɟ ɫɨɰɢɚɥɶɧɵɯ ɭɫɥɨɜɢɣ ɯɨɡɹɣɫɬɜɟɧɧɨɣ ɞɟɹɬɟɥɶ-
ɧɨɫɬɢ ɜ Ⱥɪɤɬɢɤɟ; ɪɚɡɜɢɬɢɟ ɪɟɫɭɪɫɧɨɣ ɛɚɡɵ Ⱥɪɤɬɢɱɟ-
ɫɤɨɣ ɡɨɧɵ ɊɎ ɡɚ ɫɱɟɬ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɩɟɪɫɩɟɤɬɢɜɧɵɯ
ɬɟɯɧɨɥɨɝɢɣ; ɦɨɞɟɪɧɢɡɚɰɢɹ ɢ ɪɚɡɜɢɬɢɟ ɢɧɮɪɚɫɬɪɭɤɬɭ-
ɪɵ ɚɪɤɬɢɱɟɫɤɨɣ ɬɪɚɧɫɩɨɪɬɧɨɣ ɫɢɫɬɟɦɵ. Ⱦɥɹ ɭɫɬɨɣɱɢ-
ɜɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ ɷɤɨɧɨɦɢɤɢ ɫɬɪɚɧɵ ɡɚɩɚɫɚɦɢ ɦɢɧɟ-
ɪɚɥɶɧɨɝɨ ɫɵɪɶɹ ɜ ɪɚɦɤɚɯ Ƚɨɫɭɞɚɪɫɬɜɟɧɧɨɣ ɩɪɨɝɪɚɦ-
ɦɵ ɊɎ «ȼɨɫɩɪɨɢɡɜɨɞɫɬɜɨ ɢ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɩɪɢɪɨɞ-
ɧɵɯ ɪɟɫɭɪɫɨɜ» ɩɥɚɧɢɪɭɟɬɫɹ ɩɨɜɵɲɟɧɢɟ ɝɟɨɥɨɝɢɱɟ-
ɫɤɨɣ ɢɡɭɱɟɧɧɨɫɬɢ ɤɨɧɬɢɧɟɧɬɚɥɶɧɨɝɨ ɲɟɥɶɮɚ ɢ Ⱥɪɤɬɢ-
ɤɢ. ɉɪɢ ɷɬɨɦ ɜ ɫɮɟɪɟ ɜɨɫɩɪɨɢɡɜɨɞɫɬɜɚ ɦɢɧɟɪɚɥɶɧɨ-
ɫɵɪɶɟɜɨɣ ɛɚɡɵ ɰɜɟɬɧɵɯ ɦɟɬɚɥɥɨɜ ɩɪɢɧɰɢɩɢɚɥɶɧɨ
ɜɚɠɧɨɟ ɡɧɚɱɟɧɢɟ ɩɪɢɞɚɟɬɫɹ ɩɨɢɫɤɨɜɵɦ, ɨɰɟɧɨɱɧɵɦ ɢ
ɪɚɡɜɟɞɨɱɧɵɦ ɪɚɛɨɬɚɦ ɧɚ ɫɟɜɟɪɟ əɤɭɬɢɢ ɢ ɜ ɑɭɤɨɬ-
ɫɤɨɦ ɚɜɬɨɧɨɦɧɨɦ ɨɤɪɭɝɟ. ɉɨ ɞɨɛɵɱɟ ɡɨɥɨɬɚ ɫɱɢɬɚɸɬ-
ɫɹ ɩɟɪɫɩɟɤɬɢɜɧɵɦɢ ɪɚɣɨɧɵ ɜ ɑɭɤɨɬɫɤɨɦ ɚɜɬɨɧɨɦɧɨɦ
ɨɤɪɭɝɟ ɢ Ɋɟɫɩɭɛɥɢɤɟ ɋɚɯɚ (əɤɭɬɢɹ), ɝɞɟ ɢɦɟɸɬɫɹ ɪɟ-
ɚɥɶɧɵɟ ɩɪɟɞɩɨɫɵɥɤɢ ɜɵɹɜɥɟɧɢɹ ɧɨɜɵɯ ɤɪɭɩɧɵɯ ɦɟ-
ɫɬɨɪɨɠɞɟɧɢɣ.

ɋɨɜɪɟɦɟɧɧɨɟ ɷɧɟɪɝɨɷɮɮɟɤɬɢɜɧɨɟ ɨɫɜɨɟɧɢɟ
ɩɪɢɪɨɞɧɵɯ ɪɟɫɭɪɫɨɜ ɲɟɥɶɮɚ ɢ ɫɭɲɢ Ⱥɪɤɬɢɱɟɫɤɨɣ ɡɨ-
ɧɵ ɊɎ ɧɟɜɨɡɦɨɠɧɨ ɛɟɡ ɩɪɢɦɟɧɟɧɢɹ ɫɨɜɪɟɦɟɧɧɵɯ ɢ
ɩɟɪɫɩɟɤɬɢɜɧɵɯ ɫɪɟɞɫɬɜ ɢ ɬɟɯɧɨɥɨɝɢɣ ɢɡɜɥɟɱɟɧɢɹ ɪɟ-
ɫɭɪɫɨɜ, ɨɛɟɫɩɟɱɟɧɢɹ ɩɪɨɰɟɫɫɨɜ ɢɡɜɥɟɱɟɧɢɹ ɢ ɨɛɨɝɚ-
ɳɟɧɢɹ ɞɨɫɬɭɩɧɵɦɢ, ɥɨɤɚɥɶɧɨ ɪɚɫɩɨɥɨɠɟɧɧɵɦɢ ɷɧɟɪ-
ɝɨɪɟɫɭɪɫɚɦɢ. ɇɟɦɚɥɨɜɚɠɧɨɟ ɡɧɚɱɟɧɢɟ ɢɦɟɟɬ ɫɨɡɞɚ-

ɧɢɟ ɫɨɜɪɟɦɟɧɧɨɣ, ɤɨɦɮɨɪɬɧɨɣ ɫɨɰɢɚɥɶɧɨɣ ɫɪɟɞɵ
ɨɛɢɬɚɧɢɹ. ȼɚɠɧɟɣɲɢɦ ɪɟɫɭɪɫɨɦ ɨɩɬɢɦɢɡɚɰɢɢ ɬɪɚɧɫ-
ɩɨɪɬɧɵɯ ɢɡɞɟɪɠɟɤ ɩɪɢ ɩɟɪɟɜɨɡɤɟ ɝɨɬɨɜɨɣ ɩɪɨɞɭɤɰɢɢ
ɹɜɥɹɟɬɫɹ ɫɨɡɞɚɧɢɟ ɜ Ⱥɪɤɬɢɤɟ ɩɪɨɢɡɜɨɞɫɬɜ ɝɨɬɨɜɨɝɨ
ɬɨɜɚɪɧɨɝɨ ɩɪɨɞɭɤɬɚ. Ⱦɥɹ ɷɬɨɝɨ ɜ ɉɪɨɝɪɚɦɦɟ ɩɪɟɞɭ-
ɫɦɨɬɪɟɧ ɤɚɪɤɚɫɧɨɤɥɚɫɬɟɪɧɵɣ ɩɨɞɯɨɞ, ɜ ɪɟɡɭɥɶɬɚɬɟ
ɤɨɬɨɪɨɝɨ ɩɪɨɢɡɜɨɞɢɬɫɹ ɮɨɪɦɢɪɨɜɚɧɢɟ ɨɩɨɪɧɵɯ ɡɨɧ
ɪɚɡɜɢɬɢɹ ɚɤɬɢɜɧɨɝɨ ɨɫɜɨɟɧɢɹ ɦɟɫɬɨɪɨɠɞɟɧɢɣ ɩɨɥɟɡ-
ɧɵɯ ɢɫɤɨɩɚɟɦɵɯ. ȼ ɪɟɡɭɥɶɬɚɬɟ ɷɬɨɝɨ ɩɨɥɭɱɢɬ ɪɚɡɜɢ-
ɬɢɟ ɬɪɚɧɫɩɨɪɬɧɚɹ ɢ ɷɧɟɪɝɟɬɢɱɟɫɤɚɹ  ɢɧɮɪɚɫɬɪɭɤɬɭɪɚ
Ⱥɪɤɬɢɤɢ, ɛɭɞɭɬ ɮɨɪɦɢɪɨɜɚɬɶɫɹ ɧɨɜɵɟ ɬɟɪɪɢɬɨɪɢɚɥɶ-
ɧɵɟ ɨɛɪɚɡɨɜɚɧɢɹ. Ⱦɥɹ ɷɬɨɝɨ ɭɠɟ ɢɫɩɨɥɶɡɭɸɬɫɹ ɦɟ-
ɫɬɨɪɨɠɞɟɧɢɹ ɭɝɥɟɜɨɞɨɪɨɞɨɜ. ɉɨ ɢɦɟɸɳɢɦɫɹ ɨɰɟɧɤɚɦ
ɢɯ ɡɚɩɚɫɵ ɧɚ ɫɟɜɟɪɟ əɦɚɥɚ, Ƚɵɞɚɧɫɤɨɝɨ ɩɨɥɭɨɫɬɪɨɜɚ,
ɜ Ɉɛɫɤɨɣ ɢ Ɍɚɡɨɜɫɤɨɣ ɝɭɛɚɯ, ɧɚ ɲɟɥɶɮɟ Ʉɚɪɫɤɨɝɨ ɦɨ-
ɪɹ ɫɨɫɬɚɜɥɹɸɬ ɞɨ ɫɟɦɢ ɦɢɥɥɢɚɪɞɨɜ ɬɨɧɧ. ɇɚ ɚɤɜɚɬɨ-
ɪɢɢ Ȼɚɪɟɧɰɟɜɚ ɦɨɪɹ ɤ ɧɚɫɬɨɹɳɟɦɭ ɜɪɟɦɟɧɢ ɨɬɤɪɵɬɨ
ɨɞɢɧɧɚɞɰɚɬɶ ɦɟɫɬɨɪɨɠɞɟɧɢɣ ɧɟɮɬɢ ɢ ɝɚɡɚ. ɋɪɟɞɢ ɧɢɯ
ɭɧɢɤɚɥɶɧɨɟ - ɒɬɨɤɦɚɧɨɜɫɤɨɟ, ɫɟɦɶ ɤɪɭɩɧɵɯ - Ʌɟɞɨ-
ɜɨɟ, Ʌɭɞɥɨɜɫɤɨɟ, Ɇɭɪɦɚɧɫɤɨɟ, Ⱦɨɥɝɢɧɫɤɨɟ, ɉɪɢɪɚɡ-
ɥɨɦɧɨɟ, Ɇɟɞɵɧɫɤɨɟ ɦɨɪɟ ɢ ɋɟɜɟɪɨ - Ƚɭɥɹɟɜɫɤɨɟ, ɞɜɚ
ɫɪɟɞɧɢɯ - ɉɨɦɨɪɫɤɨɟ ɢ ɋɟɜɟɪɨ -Ʉɢɥɶɞɢɧɫɤɨɟ ɢ ɨɞɧɨ
ɦɟɥɤɨɟ - ȼɚɪɚɧɞɟɣɦɨɪɟ. ɇɚ ɲɟɥɶɮɟ Ʉɚɪɫɤɨɝɨ ɦɨɪɹ
ɨɬɤɪɵɬɵ ɞɜɚ ɝɚɡɨɤɨɧɞɟɧɫɚɬɧɵɯ ɦɟɫɬɨɪɨɠɞɟɧɢɹ - Ɋɭ-
ɫɚɧɨɜɫɤɨɟ ɢ Ʌɟɧɢɧɝɪɚɞɫɤɨɟ, ɨɬɧɨɫɹɳɢɟɫɹ ɤ ɭɧɢɤɚɥɶ-
ɧɵɦ. Ɉɛɧɚɪɭɠɟɧ ɪɹɞ ɝɚɡɨɜɵɯ ɦɟɫɬɨɪɨɠɞɟɧɢɣ ɜ Ɉɛ-
ɫɤɨɣ ɢ Ɍɚɡɨɜɫɤɨɣ ɝɭɛɚɯ.

Ȼɨɥɟɟ ɩɟɪɫɩɟɤɬɢɜɧɵɦ ɞɥɹ ɮɨɪɦɢɪɨɜɚɧɢɹ ɢ ɪɚɡ-
ɜɢɬɢɹ ɚɪɤɬɢɱɟɫɤɢɯ ɬɟɪɪɢɬɨɪɢɣ ɹɜɥɹɟɬɫɹ  ɮɨɪɦɢɪɨɜɚ-
ɧɢɟ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɝɨɪɧɨɞɨɛɵɜɚɸɳɢɯ ɤɥɚɫɬɟɪɨɜ
ɩɨ ɨɫɜɨɟɧɢɸ ɦɟɫɬɨɪɨɠɞɟɧɢɣ ɬɜɟɪɞɵɯ ɩɨɥɟɡɧɵɯ ɢɫɤɨ-
ɩɚɟɦɵɯ, ɬɚɤ ɤɚɤ ɨɛɨɝɚɳɟɧɢɟ ɢ ɩɨɥɭɱɟɧɢɟ ɬɨɜɚɪɧɨɝɨ
ɩɪɨɞɭɤɬɚ ɢɡ ɪɭɞ ɬɪɟɛɭɟɬ ɨɪɝɚɧɢɡɚɰɢɢ ɧɟ ɩɪɨɫɬɨ ɨɬ-
ɞɟɥɶɧɵɯ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɨɛɴɟɤɬɨɜ, ɚ ɰɟɥɨɣ ɢɧ-
ɮɪɚɫɬɪɭɤɬɭɪɵ ɫɜɹɡɚɧɧɵɯ ɩɪɨɢɡɜɨɞɫɬɜ. ɗɬɨ ɩɨɬɪɟɛɭɟɬ
ɪɟɲɟɧɢɹ ɜɚɠɧɟɣɲɢɯ ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɯ ɡɚɞɚɱ ɩɨ ɩɪɨ-
ɝɧɨɡɢɪɨɜɚɧɢɸ, ɩɥɚɧɢɪɨɜɚɧɢɸ, ɪɚɡɜɢɬɢɸ ɩɪɨɢɡɜɨɞɫɬ-
ɜɟɧɧɵɯ ɝɨɪɧɨɞɨɛɵɜɚɸɳɢɯ ɤɥɚɫɬɟɪɨɜ, ɨɛɟɫɩɟɱɢɜɚɸ-
ɳɢɯ ɪɚɰɢɨɧɚɥɶɧɨɟ ɩɪɢɪɨɞɨɩɨɥɶɡɨɜɚɧɢɟ, ɚ ɬɚɤɠɟ ɩɨ
ɨɰɟɧɤɟ ɬɪɟɛɭɟɦɵɯ ɦɚɬɟɪɢɚɥɶɧɵɯ, ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ,
ɥɸɞɫɤɢɯ ɪɟɫɭɪɫɨɜ, ɬɪɚɧɫɩɨɪɬɚ, ɫɜɹɡɢ, ɧɟɨɛɯɨɞɢɦɵɯ



ȽȿɈȾȿɁɂə, ɆȺɊɄɒȿɃȾȿɊɂə, Ƚɂɋ
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ɞɥɹ ɫɨɡɞɚɧɢɹ ɢ ɩɨɫɥɟɞɭɸɳɟɝɨ ɫɚɦɨɫɬɨɹɬɟɥɶɧɨɝɨ ɢɯ
ɪɚɡɜɢɬɢɹ, ɩɪɟɜɪɚɳɟɧɢɹ ɜ ɫɚɦɨɞɨɫɬɚɬɨɱɧɵɟ ɩɪɨɦɵɲ-
ɥɟɧɧɵɟ ɰɟɧɬɪɵ, ɜ ɫɨɜɪɟɦɟɧɧɵɟ ɫɨɰɢɚɥɶɧɵɟ ɤɨɧɝɥɨ-
ɦɟɪɚɬɵ, ɢɦɟɸɳɢɟ ɜɥɢɹɧɢɟ ɧɚ ɪɚɡɜɢɬɢɟ ɪɟɝɢɨɧɨɜ ɢ
ɫɬɪɚɧɵ ɜ ɰɟɥɨɦ. Ɋɨɫɫɢɹ ɩɪɨɞɨɥɠɚɟɬ ɨɫɜɨɟɧɢɟ ɢ ɢɫ-
ɩɨɥɶɡɨɜɚɧɢɟ ɋɟɜɟɪɧɨɝɨ ɦɨɪɫɤɨɝɨ ɩɭɬɢ ɤɚɤ ɨɫɧɨɜɧɨɣ
ɬɪɚɫɫɵ ɜ ɞɨɛɵɜɚɸɳɟɣ ɢɧɞɭɫɬɪɢɢ ɜɵɫɨɤɢɯ ɲɢɪɨɬ. Ɉɫ-
ɧɨɜɧɵɦɢ ɟɝɨ ɩɨɥɶɡɨɜɚɬɟɥɹɦɢ ɫɟɝɨɞɧɹ ɹɜɥɹɸɬɫɹ ɤɨɦ-
ɩɚɧɢɢ, ɩɪɨɢɡɜɨɞɹɳɢɟ ɪɚɡɪɚɛɨɬɤɭ ɦɟɫɬɨɪɨɠɞɟɧɢɣ ɩɨ-
ɥɟɡɧɵɯ ɢɫɤɨɩɚɟɦɵɯ: "ɇɨɪɢɥɶɫɤɢɣ ɧɢɤɟɥɶ", "Ƚɚɡɩɪɨɦ",
ɅɍɄɈɃɅ", "Ɋɨɫɧɟɮɬɶ", "Ɋɨɫɲɟɥɶɮ", ɤɪɭɩɧɟɣɲɢɟ ɞɨ-
ɛɵɜɚɸɳɢɟ ɩɪɟɞɩɪɢɹɬɢɹ Ʉɪɚɫɧɨɹɪɫɤɨɝɨ ɤɪɚɹ, Ɋɟɫɩɭɛ-
ɥɢɤɢ ɋɚɯɚ (əɤɭɬɢɹ) ɢ ɑɭɤɨɬɤɢ. Ɍɟɧɞɟɧɰɢɢ ɩɨɫɥɟɞɧɟɝɨ
ɜɪɟɦɟɧɢ ɩɨɤɚɡɵɜɚɸɬ, ɱɬɨ ɪɚɡɪɚɛɨɬɤɚ ɧɨɜɵɯ ɦɟɫɬɨɪɨ-
ɠɞɟɧɢɣ ɜɫɟ ɛɨɥɟɟ ɬɹɝɨɬɟɟɬ ɤ ɫɟɜɟɪɧɵɦ ɬɟɪɪɢɬɨɪɢɹɦ
Ɋɨɫɫɢɢ. ɉɨɷɬɨɦɭ ɩɨɬɪɟɛɭɟɬɫɹ ɞɚɥɶɧɟɣɲɟɟ ɪɚɡɜɢɬɢɟ
ɋɟɜɟɪɧɨɝɨ ɦɨɪɫɤɨɝɨ ɩɭɬɢ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɬɪɚɧɫ-
ɩɨɪɬɧɨɣ ɫɨɫɬɚɜɥɹɸɳɟɣ ɩɪɢ ɨɫɜɨɟɧɢɢ ɦɢɧɟɪɚɥɶɧɵɯ
ɪɟɫɭɪɫɨɜ Ⱥɪɤɬɢɤɢ.

ɂɡ ɜɫɟɝɨ ɫɩɟɤɬɪɚ ɦɢɧɟɪɚɥɶɧɵɯ ɪɟɫɭɪɫɨɜ ɬɜɟɪ-
ɞɵɯ ɩɨɥɟɡɧɵɯ ɢɫɤɨɩɚɟɦɵɯ Ⱥɪɤɬɢɤɚ ɜ ɧɚɢɛɨɥɶɲɟɣ
ɫɬɟɩɟɧɢ ɨɛɟɫɩɟɱɟɧɚ ɰɜɟɬɧɵɦɢ ɦɟɬɚɥɥɚɦɢ. ɇɚ ɚɪɤɬɢ-

ɱɟɫɤɨɦ ɲɟɥɶɮɟ ɢ ɧɚ ɚɪɤɬɢɱɟɫɤɢɯ ɚɪɯɢɩɟɥɚɝɚɯ Ɋɨɫ-
ɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ ɭɫɬɚɧɨɜɥɟɧɵ ɡɚɩɚɫɵ ɫɬɪɚɬɟɝɢɱɟ-
ɫɤɢ ɜɚɠɧɵɯ ɞɥɹ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ ɢ ɷɤɨɧɨɦɢɤɢ ɫɬɪɚɧɵ
ɬɜɟɪɞɵɯ ɩɨɥɟɡɧɵɯ ɢɫɤɨɩɚɟɦɵɯ ɜ ɜɢɞɟ ɪɨɫɫɵɩɧɨɝɨ
ɨɥɨɜɚ, ɡɨɥɨɬɚ, ɩɥɚɬɢɧɵ, ɚɥɦɚɡɨɜ, ɦɢɧɟɪɚɥɨɜ ɬɢɬɚɧɚ,
ɠɟɥɟɡɚ, ɰɢɪɤɨɧɢɹ, ɦɚɪɝɚɧɰɚ ɢ ɬɞ. [1]. Ɉɛɧɚɪɭɠɟɧɧɵɟ
ɨɛɴɟɦɵ ɡɨɥɨɬɚ ɜ ɩɪɢɛɪɟɠɧɨɣ ɡɨɧɟ Ɋɨɫɫɢɢ ɫɨɩɨɫɬɚ-
ɜɢɦɵ ɫ ɡɚɩɚɫɚɦɢ ɡɨɥɨɬɨɧɨɫɧɵɯ ɪɚɣɨɧɨɜ ɤɨɧɬɢɧɟɧ-
ɬɚɥɶɧɨɣ ɱɚɫɬɢ ɫɬɪɚɧɵ. Ɂɚɩɚɫɵ ɫɬɪɚɬɟɝɢɱɟɫɤɢ ɜɚɠɧɵɯ
ɬɜɟɪɞɵɯ ɩɨɥɟɡɧɵɯ ɢɫɤɨɩɚɟɦɵɯ ɧɚ Ⱥɪɤɬɢɱɟɫɤɨɦ
ɲɟɥɶɮɟ ɫɨɫɬɚɜɥɹɸɬ: ɡɨɥɨɬɨ 205,8 ɬ, ɦɢɧɟɪɚɥɵ ɬɢɬɚ-
ɧɚ, ɠɟɥɟɡɚ, ɰɢɪɤɨɧɢɹ (Ti, Fe, Zr, Fe+TiO2) 19,5 ɦɥɧɬ,
ɨɥɨɜɨ 132 ɬɵɫɬ [1]. Ɉɫɨɛɵɣ ɢɧɬɟɪɟɫ ɩɪɟɞɫɬɚɜɥɹɟɬ
ɲɟɥɶɮ ȼɨɫɬɨɱɧɨɋɢɛɢɪɫɤɨɝɨ ɦɨɪɹ (ȼɚɥɶɤɚɪɚɣɫɤɢɣ
ɪɚɣɨɧ). Ɋɚɫɩɨɥɨɠɟɧɧɨɟ ɡɞɟɫɶ ɗɧɦɚɤɚɣɫɤɨɟ ɩɨɥɟ [2]
ɜɤɥɸɱɚɟɬ ɧɟɫɤɨɥɶɤɨ ɦɟɫɬɨɪɨɠɞɟɧɢɣ ɜ ɥɚɝɭɧɟ Ɋɵɩɢɥɶ-
ɯɢɧ ɢ ɜ ɩɪɨɥɢɜɟ Ʌɨɧɝɚ (ɪɢɫ.1ɚ), ɡɚɩɚɫɵ ɨɞɧɨɝɨ ɢɡ ɤɨɬɨ-
ɪɵɯ ɫɨɫɬɚɜɥɹɸɬ ɛɨɥɟɟ 1,5 ɬ ɫ ɛɨɥɶɲɢɦ ɫɨɞɟɪɠɚɧɢɟɦ
ɡɨɥɨɬɚ ɨɬ 2 ɞɨ 7,5 ɝɦ3  ɩɪɢ ɦɨɳɧɨɫɬɢ ɡɨɥɨɬɨɫɨɞɟɪɠɚɳɟ-
ɝɨ ɫɥɨɹ 50-70 ɫɦ. Ʉɪɭɩɧɚɹ, ɫ ɫɨɞɟɪɠɚɧɢɟɦ ɡɨɥɨɬɚ ɞɨ
1,1 ɝɦ3

, ɪɨɫɫɵɩɶ Ɋɵɩɢɥɶɯɢɧ ɩɪɨɫɥɟɠɢɜɚɟɬɫɹ ɜ ɩɪɨɥɢɜɟ
Ʌɨɧɝɚ ɞɨ ɝɥɭɛɢɧ 35 ɦ.

ɚ) ɛ)  ɜ)
Ɋɢɫ.1

Ɉɫɧɨɜɧɵɟ ɡɚɩɚɫɵ ɨɥɨɜɚ ɫɨɫɪɟɞɨɬɨɱɟɧɵ ɜ ɪɚɣ-
ɨɧɟ ȼɨɫɬɨɱɧɨɋɢɛɢɪɫɤɨɝɨ ɦɨɪɹ (65%). Ƚɥɚɜɧɵɦ ɨɥɨ-
ɜɨɧɨɫɧɵɦ ɪɚɣɨɧɨɦ ɹɜɥɹɟɬɫɹ Ʌɹɯɨɜɫɤɢɣ, ɪɚɫɩɨɥɨɠɟɧ-
ɧɵɣ ɧɚ ɫɟɜɟɪɟ ɨɫɬɪɨɜɚ Ȼɨɥɶɲɨɣ Ʌɹɯɨɜɫɤɢɣ (ɪɢɫ.1ɛ).
Ɂɚɥɟɠɢ ɧɚɯɨɞɹɬɫɹ ɧɚ 30-40 ɦ ɩɨɞ ɡɟɦɥɟɣ ɜ ɚɤɜɚɬɨɪɢɢ
ɫ ɝɥɭɛɢɧɨɣ ɞɨ 10 ɦ. ɉɟɪɫɩɟɤɬɢɜɧɚɹ ɤ ɩɪɨɦɵɲɥɟɧɧɨɦɭ
ɨɫɜɨɟɧɢɸ ɪɨɫɫɵɩɶ ɩɥɚɬɢɧɵ ɧɚ ɲɟɥɶɮɟ ɊɎ ɧɚɯɨɞɢɬɫɹ
ɭ ɨɫɬɪɨɜɚ Ɏɟɤɥɢɫɬɨɜɚ ɚɪɯɢɩɟɥɚɝ ɒɚɧɬɚɪɫɤɢɟ ɨɫɬɪɨɜɚ
Ɉɯɨɬɫɤɨɝɨ ɦɨɪɹ (ɪɢɫ.1ɜ). ɋɨɞɟɪɠɚɧɢɟ ɩɥɚɬɢɧɵ ɜ ɪɭɞɟ
ɨɰɟɧɢɜɚɟɬɫɹ ɞɨ 0,5 ɝɦ3

 (ɜ ɫɪɟɞɧɟɦ 0,112 ɝɦ3
) [2], ɡɚ-

ɥɟɝɚɸɳɟɣ ɜ 10 ɦ ɩɨɞ ɡɟɦɥɟɣ ɜ ɦɨɪɫɤɨɣ ɚɤɜɚɬɨɪɢɢ ɧɚ
ɝɥɭɛɢɧɚɯ ɨɬ 20 ɞɨ 25 ɦ.

ɉɟɪɟɱɢɫɥɟɧɧɵɟ ɦɟɫɬɨɪɨɠɞɟɧɢɹ ɫɬɪɚɬɟɝɢɱɟɫɤɢ
ɜɚɠɧɵɯ ɦɢɧɟɪɚɥɨɝɢɱɟɫɤɢɯ ɪɟɫɭɪɫɨɜ ɩɪɟɞɫɬɚɜɥɹɸɬ
ɩɪɨɦɵɲɥɟɧɧɵɣ ɢɧɬɟɪɟɫ. Ⱦɥɹ ɩɨɞɝɨɬɨɜɤɢ ɢɯ ɤ ɤɨɦ-
ɩɥɟɤɫɧɨɦɭ ɨɫɜɨɟɧɢɸ ɜ ɛɥɢɠɚɣɲɟɦ ɛɭɞɭɳɟɦ ɬɪɟɛɭɟɬ-
ɫɹ ɞɟɬɚɥɶɧɚɹ ɝɟɨɥɨɝɨɪɚɡɜɟɞɤɚ. Ɉɫɧɨɜɧɵɟ ɬɟɯɧɨɥɨɝɢɢ
ɦɨɪɫɤɨɣ ɪɟɝɢɨɧɚɥɶɧɨɣ ɢ ɩɨɢɫɤɨɜɨɣ ɫɟɣɫɦɨɪɚɡɜɟɞɤɢ
ɪɚɡɪɚɛɨɬɚɧɵ ɢ ɲɢɪɨɤɨ ɩɪɢɦɟɧɹɸɬɫɹ. ȼ Ɋɨɫɫɢɣɫɤɨɣ
Ɏɟɞɟɪɚɰɢɢ ɥɢɞɟɪɚɦɢ ɜ ɷɬɨɦ ɧɚɩɪɚɜɥɟɧɢɢ ɹɜɥɹɸɬɫɹ
ȼɇɂɂɈɤɟɚɧɝɟɨɥɨɝɢɹ, Ɇɨɪɫɤɚɹ ɚɪɤɬɢɱɟɫɤɚɹ ɝɟɨɥɨɝɨ-
ɪɚɡɜɟɞɨɱɧɚɹ  ɷɤɫɩɟɞɢɰɢɹ, «ɋɟɜɦɨɪɝɟɨ», «ɋɟɣɫɦɨ-
ɒɟɥɶɮ», «Ƚɟɨɧɨɞ Ɋɚɡɜɟɞɤɚ». Ɉɬɟɱɟɫɬɜɟɧɧɨɟ ɨɛɨɪɭ-
ɞɨɜɚɧɢɟ ɞɥɹ ɦɨɪɫɤɨɣ ɪɟɝɢɨɧɚɥɶɧɨɣ ɢ ɩɨɢɫɤɨɜɨɣ

ɫɟɣɫɦɨɪɚɡɜɟɞɤɢ ɩɪɟɞɫɬɚɜɥɟɧɨ ɩɪɨɞɭɤɰɢɟɣ ɈɄȻ
Ɉɤɟɚɧɨɥɨɝɢɱɟɫɤɨɣ ɬɟɯɧɢɤɢ ɊȺɇ. ȼ ɨɫɧɨɜɧɨɦ ɞɥɹ ɩɨ-
ɢɫɤɨɜɨɣ ɦɨɪɫɤɨɣ ɫɟɣɫɦɨɪɚɡɜɟɞɤɢ ɦɟɬɨɞɨɦ ɨɬɪɚɠɟɧ-
ɧɨɣ ɜɨɥɧɵ ɢɫɩɨɥɶɡɭɸɬ ɫɟɣɫɦɨɤɨɫɵ, ɞɥɹ ɛɨɥɟɟ ɞɟ-
ɬɚɥɶɧɨɣ, ɩɥɨɳɚɞɧɨɣ ɫɟɣɫɦɨɪɚɡɜɟɞɤɢ ɦɟɬɨɞɨɦ ɩɪɟ-
ɥɨɦɥɟɧɧɨɣ ɜɨɥɧɵ ɢɫɩɨɥɶɡɭɸɬ ɫɟɬɶ ɪɚɫɫɬɚɜɥɟɧɧɵɯ ɧɚ
ɞɧɟ ɫɟɣɫɦɢɱɟɫɤɢɯ ɞɚɬɱɢɤɨɜ, ɱɬɨ ɩɨɡɜɨɥɹɟɬ ɭɬɨɱɧɢɬɶ
ɫɬɪɨɟɧɢɟ ɢ ɧɚɪɭɲɟɧɧɨɫɬɶ ɦɚɫɫɢɜɚ ɝɨɪɧɵɯ ɩɨɪɨɞ ɢ
ɨɩɪɟɞɟɥɢɬɶ ɢɯ ɮɢɡɢɤɨɦɟɯɚɧɢɱɟɫɤɢɟ ɫɜɨɣɫɬɜɚ. ɉɥɨ-
ɳɚɞɧɚɹ ɫɟɣɫɦɨɪɚɡɜɟɞɤɚ ɧɚ ɫɭɲɟ ɢ ɧɚ ɦɨɪɟ ɩɪɢɦɟɧɹ-
ɟɬɫɹ ɞɥɹ ɨɰɟɧɤɢ ɢ ɨɛɴɟɦɧɨɝɨ ɤɚɪɬɨɝɪɚɮɢɪɨɜɚɧɢɹ ɦɟ-
ɫɬɨɪɨɠɞɟɧɢɣ ɠɢɞɤɢɯ ɭɝɥɟɜɨɞɨɪɨɞɨɜ. Ɉɞɧɚɤɨ, ɞɥɹ ɞɟ-
ɬɚɥɢɡɚɰɢɢ ɝɟɨɥɨɝɢɱɟɫɤɢɯ, ɥɢɬɨɥɨɝɢɱɟɫɤɢɯ, ɬɟɤɬɨɧɢɱɟ-
ɫɤɢɯ ɢ ɞɪɭɝɢɯ ɨɫɨɛɟɧɧɨɫɬɟɣ ɦɟɫɬɨɪɨɠɞɟɧɢɣ ɬɜɟɪɞɵɯ
ɩɨɥɟɡɧɵɯ ɢɫɤɨɩɚɟɦɵɯ ɷɬɨɝɨ ɧɟɞɨɫɬɚɬɨɱɧɨ. Ȼɨɥɟɟ
ɩɟɪɫɩɟɤɬɢɜɧɵɦ ɝɟɨɮɢɡɢɱɟɫɤɢɦ ɦɟɬɨɞɨɦ ɢɡɭɱɟɧɢɹ
ɫɜɨɣɫɬɜ, ɫɬɪɨɟɧɢɹ, ɫɨɫɬɨɹɧɢɹ ɢ ɨɫɨɛɟɧɧɨɫɬɢ ɦɚɫɫɢɜɚ
ɝɨɪɧɵɯ ɩɨɪɨɞ ɹɜɥɹɟɬɫɹ ɚɧɚɥɢɡ ɟɝɨ ɫɟɣɫɦɨɚɤɭɫɬɢɱɟ-
ɫɤɨɣ ɷɦɢɫɫɢɟɣ. ȼ ɷɬɨɦ ɫɥɭɱɚɟ ɦɨɠɧɨ ɩɨɥɭɱɢɬɶ ɢɧ-
ɮɨɪɦɚɰɢɸ ɨ ɩɪɨɱɧɨɫɬɢ, ɩɨɪɢɫɬɨɫɬɢ, ɬɜɺɪɞɨɫɬɢ ɩɨɪɨɞ
ɢ ɪɭɞɧɵɯ ɬɟɥ, ɱɬɨ ɨɫɨɛɨ ɜɚɠɧɨ ɩɪɢ ɪɚɡɪɚɛɨɬɤɟ ɦɟɫɬɨ-
ɪɨɠɞɟɧɢɹ ɬɜɟɪɞɵɯ ɩɨɥɟɡɧɵɯ ɢɫɤɨɩɚɟɦɵɯ ɩɨɞ ɞɧɨɦ
ɦɨɪɫɤɨɣ ɚɤɜɚɬɨɪɢɢ. ɑɚɫɬɨɬɧɵɣ ɞɢɚɩɚɡɨɧ ɫɟɣɫɦɨɚɤɭ-
ɫɬɢɱɟɫɤɨɣ ɷɦɢɫɫɢɢ ɦɚɫɫɢɜɚ ɝɨɪɧɵɯ ɩɨɪɨɞ ɡɧɚɱɢɬɟɥɶ-



ȽȿɈȾȿɁɂə, ɆȺɊɄɒȿɃȾȿɊɂə, Ƚɂɋ

ɆȺɊɄɒȿɃȾȿɊɋɄɂɃ ȼȿɋɌɇɂɄ ʋ 1 – 2016 ɝ.
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ɧɨ ɛɨɥɟɟ ɲɢɪɨɤ ɢ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɛɨɥɟɟ ɢɧɮɨɪɦɚɬɢ-
ɜɟɧ, ɱɟɦ ɫɟɣɫɦɢɱɟɫɤɨɣ. Ⱦɥɹ ɪɟɝɢɫɬɪɚɰɢɢ ɫɟɣɫɦɨɚɤɭ-
ɫɬɢɱɟɫɤɢɯ ɜɨɥɧ ɢ ɩɨɫɥɟɞɭɸɳɟɝɨ ɚɧɚɥɢɡɚ ɫɨɫɬɨɹɧɢɹ
ɦɚɫɫɢɜɚ ɜ ɂɧɫɬɢɬɭɬɟ ɩɪɨɛɥɟɦ ɤɨɦɩɥɟɤɫɧɨɝɨ ɨɫɜɨɟɧɢɹ
ɧɟɞɪ Ɋɨɫɫɢɣɫɤɨɣ ɚɤɚɞɟɦɢɢ ɧɚɭɤ (ɂɉɄɈɇ ɊȺɇ) ɛɵɥɚ ɪɚɡ-
ɪɚɛɨɬɚɧɚ ɬɟɯɧɨɥɨɝɢɹ ɫɟɣɫɦɨɚɤɭɫɬɢɱɟɫɤɨɝɨ ɩɪɨɫɜɟɱɢɜɚ-
ɧɢɹ ɦɚɫɫɢɜɚ ɝɨɪɧɵɯ ɩɨɪɨɞ, ɜɤɥɸɱɚɸɳɚɹ ɪɚɡɪɚɛɨɬɚɧɧɵɟ
ɢ ɚɩɪɨɛɢɪɨɜɚɧɧɵɟ ɦɟɬɨɞɢɤɢ ɩɪɨɜɟɞɟɧɢɹ ɧɚɛɥɸɞɟɧɢɣ,
ɩɨɡɜɨɥɹɸɳɚɹ ɞɟɬɚɥɶɧɨ ɢɡɭɱɢɬɶ ɝɟɨɥɨɝɢɱɟɫɤɢɟ ɢ ɫɬɪɚɬɢ-
ɝɪɚɮɢɱɟɫɤɢɟ ɨɫɨɛɟɧɧɨɫɬɢ, ɮɢɡɢɤɨɬɟɯɧɢɱɟɫɤɢɟ ɫɜɨɣɫɬɜɚ
ɢ ɩɚɪɚɦɟɬɪɵ ɦɚɫɫɢɜɚ ɝɨɪɧɵɯ ɩɨɪɨɞ [3-6].

ɉɪɢɜɹɡɤɚ ɝɟɨɞɟɡɢɱɟɫɤɢɯ ɤɨɨɪɞɢɧɚɬ (ɪɢɫ.2) ɩɨɞ-
ɜɨɞɧɨɝɨ ɫɟɣɫɦɨɚɤɭɫɬɢɱɟɫɤɨɝɨ ɩɨɥɢɝɨɧɚ ɞɨɥɠɧɚ ɨɫɭ-
ɳɟɫɬɜɥɹɬɶɫɹ ɫ ɩɨɦɨɳɶɸ ɝɢɞɪɨɚɤɭɫɬɢɱɟɫɤɨɣ ɧɚɜɢɝɚ-
ɰɢɨɧɧɨɣ ɫɢɫɬɟɦɵ [7]. ȼ ɷɬɨɦ ɫɥɭɱɚɟ ɤɚɠɞɵɣ ɩɨɞɜɨɞ-
ɧɵɣ ɫɟɣɫɦɨɚɤɭɫɬɢɱɟɫɤɢɣ ɞɚɬɱɢɤ ɨɫɧɚɳɚɟɬɫɹ ɝɢɞɪɨ-

ɚɤɭɫɬɢɱɟɫɤɢɦ ɦɚɹɤɨɦ – ɨɬɜɟɬɱɢɤɨɦ, ɪɚɫɩɨɥɨɠɟɧɢɟ ɤɨ-
ɬɨɪɨɝɨ ɨɩɪɟɞɟɥɹɟɬɫɹ ɨɬɧɨɫɢɬɟɥɶɧɨ ɫɭɞɧɚ. Ⱦɥɹ ɨɩɪɟ-
ɞɟɥɟɧɢɹ ɦɟɫɬɨɩɨɥɨɠɟɧɢɹ ɫɭɞɧɚ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɫɩɭɬ-
ɧɢɤɨɜɵɯ ɫɢɫɬɟɦ ɧɚɜɢɝɚɰɢɢ ɫ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɵɦɢ
ɩɨɩɪɚɜɤɚɦɢ, ɫ ɬɨɱɧɨɫɬɶɸ ɨɩɪɟɞɟɥɟɧɢɹ ɤɨɨɪɞɢɧɚɬ
1-2 ɦ ɧɟɞɨɫɬɚɬɨɱɧɨ.

ɇɟɨɛɯɨɞɢɦɭɸ ɬɨɱɧɨɫɬɶ ɞɚɟɬ ɬɟɯɧɨɥɨɝɢɹ ɨɩɟɪɚ-
ɬɢɜɧɨɝɨ ɩɨɡɢɰɢɨɧɢɪɨɜɚɧɢɹ ɞɜɢɠɭɳɢɯɫɹ ɨɛɴɟɤɬɨɜ,
ɪɚɡɪɚɛɨɬɚɧɧɚɹ «Ʉɉ Ⱥɥɶɬɚɢɪ-1» [8, 9] ɫ ɢɫɩɨɥɶɡɨɜɚɧɢ-
ɟɦ ɮɚɡɨɜɵɯ ɢɡɦɟɪɟɧɢɣ ɫɢɝɧɚɥɨɜ. ɂɫɩɵɬɚɧɢɹ ɭɤɚɡɚɧ-
ɧɨɣ ɬɟɯɧɨɥɨɝɢɢ, ɩɪɨɜɟɞɺɧɧɵɟ ɜ 2012 ɝ., ɜ ɬɨɦ ɱɢɫɥɟ ɧɚ
ɬɟɪɪɢɬɨɪɢɢ ɂɉɄɈɇ ɊȺɇ, ɩɨɤɚɡɚɥɢ, ɱɬɨ ɨɲɢɛɤɢ ɜ ɨɩɪɟ-
ɞɟɥɟɧɢɢ ɤɨɨɪɞɢɧɚɬ ɜ ɩɥɚɧɟ ɧɟ ɩɪɟɜɵɲɚɸɬ 1 ɫɦ, ɩɨ ɜɵ-
ɫɨɬɟ 2 ɫɦ, ɱɬɨ ɭɞɨɜɥɟɬɜɨɪɹɟɬ ɬɪɟɛɨɜɚɧɢɹɦ, ɩɪɟɞɴɹɜ-
ɥɹɟɦɵɦ ɤ ɬɨɱɧɨɫɬɢ ɩɪɨɜɟɞɟɧɢɹ ɦɚɪɤɲɟɣɞɟɪɫɤɢɯ ɪɚɛɨɬ
ɩɨɥɢɝɨɧɨɦɟɬɪɢɱɟɫɤɢɦɢ ɯɨɞɚɦɢ 4-ɝɨ ɤɥɚɫɫɚ [10].

Ɋɢɫ.2. Ɇɚɪɤɲɟɣɞɟɪɫɤɨɟ ɢ ɧɚɜɢɝɚɰɢɨɧɧɨɟ ɨɛɟɫɩɟɱɟɧɢɟ ɩɨɞɜɨɞɧɨɝɨ ɫɟɣɫɦɨɚɤɭɫɬɢɱɟɫɤɨɝɨ ɩɨɥɢɝɨɧɚ

ɋɚɦɨ ɨɫɜɨɟɧɢɟ ɦɟɫɬɨɪɨɠɞɟɧɢɹ ɬɜɟɪɞɵɯ ɩɨɥɟɡ-
ɧɵɯ ɢɫɤɨɩɚɟɦɵɯ ɩɨɞɡɟɦɧɵɦ ɫɩɨɫɨɛɨɦ ɩɪɟɞɩɨɥɚɝɚɟɬ
ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɜɫɤɪɵɜɚɸɳɢɯ ɜɵɪɚɛɨɬɨɤ. Ɍɚɤɢɦɢ ɜɵ-
ɪɚɛɨɬɤɚɦɢ ɜɛɥɢɡɢ ɩɨɛɟɪɟɠɶɹ ɦɨɝɭɬ ɛɵɬɶ ɧɚɤɥɨɧɧɵɟ ɢ
ɜɟɪɬɢɤɚɥɶɧɵɟ ɫɬɜɨɥɵ. ɉɪɢ ɪɚɫɩɨɥɨɠɟɧɢɢ ɦɟɫɬɨɪɨɠ-
ɞɟɧɢɹ ɧɚ ɚɪɤɬɢɱɟɫɤɨɦ ɲɟɥɶɮɟ, ɜɞɚɥɢ ɨɬ ɛɟɪɟɝɨɜɨɣ
ɱɟɪɬɵ, ɜɫɤɪɵɜɚɸɳɢɦɢ ɜɵɪɚɛɨɬɤɚɦɢ ɦɨɝɭɬ ɛɵɬɶ ɬɨɥɶ-
ɤɨ ɜɟɪɬɢɤɚɥɶɧɵɟ ɫɬɜɨɥɵ, ɞɥɹ ɩɪɨɯɨɞɤɢ ɤɨɬɨɪɵɯ ɫɥɟ-
ɞɭɟɬ ɢɫɩɨɥɶɡɨɜɚɬɶ ɫɩɨɫɨɛ ɡɚɦɨɪɚɠɢɜɚɧɢɹ ɩɨɪɨɞ.
ɗɬɨɬ ɩɨɞɯɨɞ ɫ ɨɞɧɨɣ ɫɬɨɪɨɧɵ ɩɨɡɜɨɥɹɟɬ ɧɚɩɪɹɦɭɸ ɫ
ɧɟɛɨɥɶɲɢɦɢ ɦɨɞɢɮɢɤɚɰɢɹɦɢ ɢɫɩɨɥɶɡɨɜɚɬɶ ɧɚɪɚɛɨ-
ɬɚɧɧɵɟ ɜ ɝɨɪɧɨɦ ɩɪɨɢɡɜɨɞɫɬɜɟ ɬɟɯɧɨɥɨɝɢɢ, ɫ ɞɪɭɝɨɣ
ɫɬɨɪɨɧɵ, ɩɨɜɵɲɚɟɬ ɪɢɫɤɢ ɚɜɚɪɢɣ. ɉɪɢ ɜɧɟɡɚɩɧɨɦ ɡɚ-
ɬɨɩɥɟɧɢɢ ɩɪɨɫɬɪɚɧɫɬɜɚ ɤɚɩɢɬɚɥɶɧɵɯ ɩɨɞɡɟɦɧɵɯ ɝɨɪ-
ɧɵɯ ɜɵɪɚɛɨɬɨɤ, ɪɚɫɩɨɥɨɠɟɧɧɵɯ ɩɨɞ ɞɧɨɦ ɚɤɜɚɬɨɪɢɢ,
ɭ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɩɟɪɫɨɧɚɥɚ ɩɪɢ ɫɭɳɟɫɬɜɭɸɳɢɯ ɢ
ɢɫɩɨɥɶɡɭɟɦɵɯ ɬɟɯɧɢɱɟɫɤɢɯ ɫɪɟɞɫɬɜɚɯ, ɭɫɬɪɨɣɫɬɜɚɯ,
ɤɨɧɫɬɪɭɤɰɢɹɯ, ɦɟɪɨɩɪɢɹɬɢɹɯ ɤɪɚɣɧɟ ɦɚɥɨ ɲɚɧɫɨɜ ɧɚ

ɫɩɚɫɟɧɢɟ. Ɉɫɧɨɜɧɭɸ ɬɪɭɞɧɨɫɬɶ ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ
ɬɪɚɞɢɰɢɨɧɧɵɯ ɬɟɯɧɨɥɨɝɢɣ ɝɨɪɧɨɝɨ ɩɪɨɢɡɜɨɞɫɬɜɚ ɩɪɢ
ɪɚɡɪɚɛɨɬɤɟ ɦɟɫɬɨɪɨɠɞɟɧɢɣ ɬɜɟɪɞɵɯ ɩɨɥɟɡɧɵɯ ɢɫɤɨ-
ɩɚɟɦɵɯ ɩɪɟɞɫɬɚɜɥɹɟɬ ɩɪɨɯɨɞɤɚ ɭɫɬɶɟɜɨɣ ɱɚɫɬɢ ɫɬɜɨ-
ɥɚ. Ⱦɥɹ ɨɛɨɪɭɞɨɜɚɧɢɹ ɭɫɬɶɟɜɨɣ ɱɚɫɬɢ ɫɬɜɨɥɚ ɜ ɧɟɝɥɭ-
ɛɨɤɢɯ ɚɤɜɚɬɨɪɢɹɯ (ɞɨ 30-50 ɦ) ɫɥɟɞɭɟɬ ɢɫɩɨɥɶɡɨɜɚɬɶ
ɬɟɯɧɢɱɟɫɤɢɟ ɪɟɲɟɧɢɹ, ɚɩɪɨɛɢɪɨɜɚɧɧɵɟ ɜ ɧɟɮɬɟ- ɢ ɝɚ-
ɡɨɞɨɛɵɜɚɸɳɢɯ ɨɬɪɚɫɥɹɯ, ɛɚɡɢɪɭɸɳɢɟɫɹ ɧɚ ɝɪɚɜɢɬɚ-
ɰɢɨɧɧɵɯ ɫɬɚɰɢɨɧɚɪɧɵɯ ɛɭɪɨɜɵɯ ɩɥɚɬɮɨɪɦɚɯ, ɢɫɩɨɥɶ-
ɡɭɟɦɵɯ ɩɪɢ ɪɚɡɜɟɞɤɟ ɢ ɞɨɛɵɱɟ ɠɢɞɤɢɯ ɢ ɝɚɡɨɨɛɪɚɡ-
ɧɵɯ ɭɝɥɟɜɨɞɨɪɨɞɨɜ (ɪɢɫ.3 [11]). ɍɫɬɚɧɨɜɤɚ ɬɚɤɢɯ
ɩɥɚɬɮɨɪɦ ɩɪɨɢɡɜɨɞɢɬɫɹ ɧɚ ɝɪɭɧɬ. ȿɫɥɢ ɝɪɭɧɬɵ ɦɨɪ-
ɫɤɨɝɨ ɞɧɚ ɜ ɦɟɫɬɟ ɭɫɬɚɧɨɜɤɢ ɫɬɚɰɢɨɧɚɪɧɨɣ ɩɥɚɬɮɨɪ-
ɦɵ ɧɟ ɨɛɥɚɞɚɸɬ ɞɨɫɬɚɬɨɱɧɨɣ ɭɫɬɨɣɱɢɜɨɫɬɶɸ, ɬɨ ɞɥɹ
ɫɨɡɞɚɧɢɹ ɧɟɨɛɯɨɞɢɦɨɝɨ ɮɭɧɞɚɦɟɧɬɚ ɩɨɬɪɟɛɭɟɬɫɹ ɭɫɬɚ-
ɧɨɜɤɚ ɫɜɚɣ.



ȽȿɈȾȿɁɂə, ɆȺɊɄɒȿɃȾȿɊɂə, Ƚɂɋ
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ɚ)

ɛ)

Ɋɢɫ.3. Ɇɨɪɫɤɢɟ ɫɬɚɰɢɨɧɚɪɧɵɟ ɥɟɞɨɫɬɨɣɤɢɟ
ɝɪɚɜɢɬɚɰɢɨɧɧɵɟ ɩɥɚɬɮɨɪɦɵ, ɪɚɡɪɚɛɨɬɚɧɧɵɟ

ɐɄȻ Ʉɨɪɚɥɥ ɞɥɹ ɦɟɫɬɨɪɨɠɞɟɧɢɹ  «ȺɪɤɭɬɭɧȾɚɝɢ»:

ɚ) ɜɚɪɢɚɧɬ ɫ ɨɞɧɨɨɩɨɪɧɵɦ ɨɫɧɨɜɚɧɢɟɦ; ɛ) ɜɚɪɢɚɧɬ ɫ
ɬɪɟɯɨɩɨɪɧɵɦ ɨɫɧɨɜɚɧɢɟɦ

ɉɪɢ ɪɚɡɪɚɛɨɬɤɟ ɦɟɫɬɨɪɨɠɞɟɧɢɹ ɬɜɟɪɞɵɯ ɩɨɥɟɡ-
ɧɵɯ ɢɫɤɨɩɚɟɦɵɯ ɩɪɨɢɡɜɨɞɢɬɫɹ ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɞɜɭɯ
ɫɬɜɨɥɨɜ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɩɪɨɜɟɬɪɢɜɚɧɢɹ ɢ ɜɵɩɨɥɧɟ-
ɧɢɹ ɬɪɟɛɨɜɚɧɢɣ ɩɪɨɦɵɲɥɟɧɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ. ɋɨ-
ɨɪɭɠɟɧɢɟ ɞɨɩɨɥɧɢɬɟɥɶɧɨɝɨ ɫɬɜɨɥɚ ɫɨɩɪɹɠɟɧɨ ɫ ɜɟ-
ɫɨɦɵɦɢ ɦɚɬɟɪɢɚɥɶɧɵɦɢ ɢ ɮɢɧɚɧɫɨɜɵɦɢ ɡɚɬɪɚɬɚɦɢ,
ɨɫɨɛɟɧɧɨ ɧɚ ɦɨɪɫɤɨɣ ɚɤɜɚɬɨɪɢɢ, ɧɨ ɡɧɚɱɢɬɟɥɶɧɨ ɫɧɢ-
ɠɚɟɬ ɪɢɫɤɢ ɚɜɚɪɢɣ. Ⱦɥɹ ɷɬɨɝɨ ɩɨɬɪɟɛɭɟɬɫɹ ɭɫɬɚɧɨɜɤɚ
ɞɜɭɯ ɫɬɚɰɢɨɧɚɪɧɵɯ ɦɨɪɫɤɢɯ ɩɥɚɬɮɨɪɦ. Ȼɨɥɟɟ ɩɟɪ-
ɫɩɟɤɬɢɜɧɵɦ ɜɵɝɥɹɞɢɬ ɪɟɲɟɧɢɟ ɩɨ ɢɫɩɨɥɶɡɨɜɚɧɢɸ ɦɨɪ-
ɫɤɢɯ ɥɟɞɨɫɬɨɣɤɢɯ ɩɥɚɬɮɨɪɦ ɫ ɬɪɟɯɨɩɨɪɧɵɦ (ɪɢɫ.3, ɛ)
ɨɫɧɨɜɚɧɢɟɦ ɢɥɢ ɫ ɛɨɥɶɲɨɣ ɩɪɨɦɵɲɥɟɧɧɨɣ ɩɥɨɳɚɞɶɸ
ɪɢɫ.4). ȼ ɷɬɨɦ ɫɥɭɱɚɟ ɨɞɧɨ ɢɡ ɨɫɧɨɜɚɧɢɣ ɬɪɟɯɨɩɨɪ-
ɧɨɣ ɩɥɚɬɮɨɪɦɵ ɦɨɠɟɬ ɪɚɫɩɨɥɚɝɚɬɶɫɹ ɧɚ ɮɭɧɞɚɦɟɧɬɟ
ɫ ɨɝɪɚɧɢɱɟɧɧɵɦ ɱɢɫɥɨɦ ɫɜɚɣ ɢ ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ ɞɥɹ
ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɫɬɜɨɥɚ. ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɞɜɭɯ ɥɟɞɨɫɬɨɣ-
ɤɢɯ ɩɥɚɬɮɨɪɦ ɫ ɬɪɟɯɨɩɨɪɧɵɦ ɨɫɧɨɜɚɧɢɟɦ ɩɨɡɜɨɥɹɟɬ
ɩɪɨɢɡɜɟɫɬɢ ɫɨɡɞɚɧɢɟ ɦɚɪɤɲɟɣɞɟɪɫɤɨɣ ɨɩɨɪɧɨɣ ɫɟɬɢ ɜ
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ «ɂɧɫɬɪɭɤɰɢɟɣ ɩɨ ɩɪɨɢɡɜɨɞɫɬɜɭ ɦɚɪɤ-
ɲɟɣɞɟɪɫɤɢɯ ɪɚɛɨɬ» [10] (ɞɚɥɟɟ «ɂɧɫɬɪɭɤɰɢɹ»).

Ɉɫɨɛɵɣ ɢɧɬɟɪɟɫ ɩɪɟɞɫɬɚɜɥɹɟɬ ɨɩɵɬ ɢɫɩɨɥɶɡɨ-
ɜɚɧɢɹ ɥɟɞɨɫɬɨɣɤɨɣ ɩɥɚɬɮɨɪɦɵ «ɉɪɢɪɚɡɥɨɦɧɚɹ».
ɉɥɚɬɮɨɪɦɚ ɫɩɪɨɟɤɬɢɪɨɜɚɧɚ ɢ ɩɨɫɬɪɨɟɧɚ ɜ Ɋɨɫɫɢɣ-
ɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ ɢ ɭɫɬɚɧɨɜɥɟɧɚ ɜ ɸɝɨɜɨɫɬɨɱɧɨɣ ɚɤɜɚ-
ɬɨɪɢɢ Ȼɚɪɟɧɰɟɜɚ ɦɨɪɹ. ɋ 20.12.2013 ɝ. ɩɥɚɬɮɨɪɦɚ
©ɉɪɢɪɚɡɥɨɦɧɚɹ» ɩɪɨɢɡɜɨɞɢɬ ɩɪɨɦɵɲɥɟɧɧɭɸ ɪɚɡɪɚ-
ɛɨɬɤɭ ɨɞɧɨɢɦɟɧɧɨɝɨ ɦɟɫɬɨɪɨɠɞɟɧɢɹ ɭɝɥɟɜɨɞɨɪɨɞɨɜ.
ɇɚ ɤɨɧɟɰ ɫɟɧɬɹɛɪɹ 2015 ɝ. ɨɛɳɢɣ ɨɛɴɟɦ ɞɨɛɵɬɨɣ
ɧɟɮɬɢ ɫɨɫɬɚɜɢɥ 800 ɬɵɫɬ. Ƚɪɭɧɬ ɢ ɝɥɭɛɢɧɚ ɚɤɜɚɬɨɪɢɢ
(20 ɦ) ɜ ɦɟɫɬɟ ɭɫɬɚɧɨɜɤɢ ɩɥɚɬɮɨɪɦɵ «ɉɪɢɪɚɡɥɨɦ-
ɧɚɹ» ɩɨɡɜɨɥɢɥɢ ɭɫɬɚɧɨɜɢɬɶ ɩɥɚɬɮɨɪɦɭ ɧɚ ɦɨɪɫɤɨɦ
ɞɧɟ, ɝɞɟ ɨɧɚ ɭɞɟɪɠɢɜɚɟɬɫɹ  ɡɚ ɫɱɟɬ ɫɜɨɟɝɨ, ɛɨɥɟɟ ɩɨ-
ɥɭɦɢɥɥɢɨɧɚ ɬɨɧɧ, ɜɟɫɚ ɢ ɫɩɟɰɢɚɥɶɧɨ ɨɬɫɵɩɚɧɧɨɣ ɡɚ-
ɳɢɬɧɨɣ ɛɟɪɦɵ ɢɡ ɤɚɦɧɹ (ɪɢɫ.4 [12]). Ɉɫɧɨɜɚɧɢɟɦ
ɩɥɚɬɮɨɪɦɵ ɹɜɥɹɟɬɫɹ ɫɟɤɰɢɨɧɧɵɣ ɤɟɫɫɨɧ, ɫɩɨɫɨɛɧɵɣ
ɩɪɨɬɢɜɨɫɬɨɹɬɶ ɚɪɤɬɢɱɟɫɤɢɦ ɩɨɝɨɞɧɵɦ ɭɫɥɨɜɢɹɦ (ɜɨ-
ɞɟ, ɦɨɪɫɤɨɦɭ ɜɨɥɧɟɧɢɸ, ɲɬɨɪɦɚɦ, ɥɟɞɹɧɵɦ ɩɨɥɹɦ,
ɬɨɪɨɫɚɦ), ɜɵɩɨɥɧɟɧɧɵɣ ɢɡ ɫɥɨɟɜ ɫɬɚɥɢ, ɪɚɡɞɟɥɟɧɧɵɯ
ɬɪɟɯɦɟɬɪɨɜɵɦ ɫɥɨɟɦ ɫɜɟɪɯɩɪɨɱɧɨɝɨ ɛɟɬɨɧɚ (ɪɢɫ.4).

Ɋɢɫ.4. ɍɫɬɚɧɨɜɤɚ ɧɚ ɞɧɟ ɩɥɚɬɮɨɪɦɵ «ɉɪɢɪɚɡɥɨɦɧɚɹ» [12]



ȽȿɈȾȿɁɂə, ɆȺɊɄɒȿɃȾȿɊɂə, Ƚɂɋ

ɆȺɊɄɒȿɃȾȿɊɋɄɂɃ ȼȿɋɌɇɂɄ ʋ 1 – 2016 ɝ.
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Ƚɚɛɚɪɢɬɧɵɟ ɪɚɡɦɟɪɵ ɩɥɚɬɮɨɪɦɵ «ɉɪɢɪɚɡɥɨɦ-
ɧɚɹ» 126 ɧɚ 126 ɦ ɩɨɡɜɨɥɹɸɬ ɨɛɭɫɬɪɨɢɬɶ ɧɚ ɧɟɣ ɞɜɚ
ɫɬɜɨɥɚ (ɪɢɫ.5), ɩɪɨɯɨɞɹɳɢɯ ɱɟɪɟɡ ɫɟɤɰɢɢ ɤɟɫɫɨɧɚ. Ɍɚ-
ɤɨɟ ɤɨɧɫɬɪɭɤɬɢɜɧɨɟ ɪɟɲɟɧɢɟ ɨɬɜɟɱɚɟɬ ɬɪɟɛɨɜɚɧɢɹɦ
ɷɤɫɩɥɭɚɬɚɰɢɢ ɩɨɞɡɟɦɧɵɯ ɪɭɞɧɢɤɨɜ. ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ
©ɂɧɫɬɪɭɤɰɢɟɣ» ɧɟɨɛɯɨɞɢɦɨ ɫɨɡɞɚɬɶ ɧɚ ɬɟɪɪɢɬɨɪɢɢ
ɝɨɪɧɨɝɨ ɩɪɟɞɩɪɢɹɬɢɹ, ɜ ɞɚɧɧɨɦ ɫɥɭɱɚɟ ɫɬɚɰɢɨɧɚɪɧɨɣ
ɩɥɚɬɮɨɪɦɵ, ɦɚɪɤɲɟɣɞɟɪɫɤɭɸ ɨɩɨɪɧɭɸ ɫɟɬɶ. «ɂɧɫɬ-
ɪɭɤɰɢɹ» ɞɨɩɭɫɤɚɟɬ (ɩɭɧɤɬ 24) ɩɪɢ ɫɨɡɞɚɧɢɢ ɨɩɨɪɧɨɣ
ɦɚɪɤɲɟɣɞɟɪɫɤɨɣ ɫɟɬɢ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɫɩɭɬɧɢɤɨɜɨɣ ɚɩ-
ɩɚɪɚɬɭɪɵ. ɉɪɨɫɬɪɚɧɫɬɜɨ ɨɩɨɪɧɨɣ ɦɚɪɤɲɟɣɞɟɪɫɤɨɣ
ɫɟɬɢ ɧɚ ɩɨɜɟɪɯɧɨɫɬɢ ɛɭɞɟɬ ɨɝɪɚɧɢɱɟɧɨ ɩɥɨɳɚɞɶɸ
ɫɬɚɰɢɨɧɚɪɧɨɣ ɩɥɚɬɮɨɪɦɵ. ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɜɵɩɨɥ-
ɧɢɬɶ ɩɭɧɤɬ 30 «ɂɧɫɬɪɭɤɰɢɢ» ɜ ɭɫɥɨɜɢɹɯ ɨɝɪɚɧɢɱɟɧɧɨɝɨ
ɩɪɨɫɬɪɚɧɫɬɜɚ ɫɬɚɰɢɨɧɚɪɧɨɣ ɩɥɚɬɮɨɪɦɵ, ɧɚɯɨɠɞɟɧɢɹ
ɟɺ ɜ ɡɨɧɟ ɜɥɢɹɧɢɹ ɝɨɪɧɵɯ ɪɚɛɨɬ, ɧɟ ɩɪɟɞɫɬɚɜɥɹɟɬɫɹ
ɜɨɡɦɨɠɧɵɦ. ɉɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɞɜɭɯ ɫɬɚɰɢɨɧɚɪɧɵɯ
ɦɨɪɫɤɢɯ ɩɥɚɬɮɨɪɦ ɜɵɩɨɥɧɢɬɶ ɷɬɨ ɬɪɟɛɨɜɚɧɢɟ ɜɨɡ-
ɦɨɠɧɨ, ɧɨ ɷɤɨɧɨɦɢɱɟɫɤɚɹ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɞɚɧɧɨɝɨ
ɪɟɲɟɧɢɹ ɡɧɚɱɢɬɟɥɶɧɨ ɩɚɞɚɟɬ. ɉɨɷɬɨɦɭ, ɧɟɨɛɯɨɞɢɦɨ
ɪɚɡɪɚɛɨɬɚɬɶ ɬɪɟɛɨɜɚɧɢɹ ɤ ɨɪɝɚɧɢɡɚɰɢɢ ɦɚɪɤɲɟɣɞɟɪ-
ɫɤɨɣ ɨɩɨɪɧɨɣ ɫɟɬɢ ɞɥɹ ɨɞɢɧɨɱɧɨɣ ɫɬɚɰɢɨɧɚɪɧɨɣ ɦɨɪ-
ɫɤɨɣ ɩɥɚɬɮɨɪɦɵ, ɫ ɩɨɜɟɪɯɧɨɫɬɢ ɤɨɬɨɪɨɣ ɝɨɪɧɨɟ ɩɪɟɞ-
ɩɪɢɹɬɢɟ ɩɪɨɢɡɜɨɞɢɬ ɪɚɡɪɚɛɨɬɤɭ ɦɟɫɬɨɪɨɠɞɟɧɢɹ ɬɜɟɪ-
ɞɵɯ ɩɨɥɟɡɧɵɯ ɢɫɤɨɩɚɟɦɵɯ ɩɨɞɡɟɦɧɵɦ ɫɩɨɫɨɛɨɦ. ɋɨ-
ɨɬɜɟɬɫɬɜɟɧɧɨ, ɬɪɟɛɭɟɬɫɹ ɞɟɬɚɥɶɧɚɹ ɩɪɨɪɚɛɨɬɤɚ: ɬɪɟ-
ɛɨɜɚɧɢɣ «ɂɧɫɬɪɭɤɰɢɢ» ɨɬɧɨɫɢɬɟɥɶɧɨ ɩɥɚɧɨɜɨɣ ɢ ɜɵ-
ɫɨɬɧɨɣ ɩɥɨɬɧɨɫɬɢ ɦɚɪɤɲɟɣɞɟɪɫɤɨɣ ɫɟɬɢ (ɩɭɧɤɬ 31);
ɬɪɟɛɨɜɚɧɢɣ ɤ ɢɫɯɨɞɧɵɦ ɩɭɧɤɬɚɦ ɞɥɹ ɨɪɢɟɧɬɢɪɨɜɚɧɢɹ
ɢ ɰɟɧɬɪɢɪɨɜɚɧɢɹ ɩɨɞɡɟɦɧɵɯ ɦɚɪɤɲɟɣɞɟɪɫɤɢɯ ɨɩɨɪ-
ɧɵɯ ɫɟɬɟɣ (ɩɭɧɤɬ 34); ɬɪɟɛɨɜɚɧɢɣ ɤ ɩɭɧɤɬɚɦ ɦɚɪɤɲɟɣ-
ɞɟɪɫɤɨɣ ɨɩɨɪɧɨɣ ɫɟɬɢ, ɢɫɩɨɥɶɡɭɟɦɨɣ ɜ ɤɚɱɟɫɬɜɟ ɢɫ-
ɯɨɞɧɨɣ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɨɩɨɪɧɵɯ ɪɟɩɟɪɨɜ ɩɪɨɮɢɥɶ-
ɧɵɯ ɥɢɧɢɣ ɧɚɛɥɸɞɚɬɟɥɶɧɵɯ ɫɬɚɧɰɢɣ ɩɪɢ ɧɚɛɥɸɞɟɧɢɢ
ɡɚ ɞɟɮɨɪɦɚɰɢɟɣ ɦɨɪɫɤɨɝɨ ɞɧɚ (ɩɭɧɤɬ 35) ɞɥɹ ɨɛɟɫɩɟ-
ɱɟɧɢɹ ɦɨɧɢɬɨɪɢɧɝɚ ɨɫɚɞɤɢ ɫɬɚɰɢɨɧɚɪɧɨɣ ɦɨɪɫɤɨɣ
ɩɥɚɬɮɨɪɦɵ ɩɨɫɥɟ ɟɺ ɭɫɬɚɧɨɜɤɢ ɧɚ ɮɭɧɞɚɦɟɧɬ ɢ ɜ
ɩɪɨɰɟɫɫɟ ɞɚɥɶɧɟɣɲɟɣ ɷɤɫɩɥɭɚɬɚɰɢɢ.

Ɂɧɚɱɢɬɟɥɶɧɵɣ ɢɧɬɟɪɟɫ ɩɪɟɞɫɬɚɜɥɹɸɬ ɛɟɡɥɸɞ-
ɧɵɟ ɬɟɯɧɨɥɨɝɢɢ ɪɚɡɪɚɛɨɬɤɢ ɦɟɫɬɨɪɨɠɞɟɧɢɣ ɬɜɟɪɞɵɯ
ɩɨɥɟɡɧɵɯ ɢɫɤɨɩɚɟɦɵɯ. Ɍɨɱɧɟɟ ɬɟɯɧɨɥɨɝɢɢ, ɩɪɢ ɤɨɬɨ-
ɪɵɯ ɩɟɪɫɨɧɚɥ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɧɟ ɧɚɯɨɞɢɬɫɹ ɜ ɦɟɫɬɟ
ɩɪɨɜɟɞɟɧɢɹ ɝɨɪɧɵɯ ɪɚɛɨɬ. Ʉɨɦɩɚɧɢɢ DeBeers, Namco,
TransHex, Samicor ɞɥɹ ɞɨɛɵɱɢ ɚɥɦɚɡɨɜ ɜ ɩɪɢɛɪɟɠɧɨɣ
ɡɨɧɟ ɲɟɥɶɮɚ ɇɚɦɢɛɢɢ ɩɪɢɦɟɧɢɥɢ ɬɟɯɧɨɥɨɝɢɸ, ɛɚɡɢ-
ɪɭɸɳɭɸɫɹ ɧɚ ɷɪɥɢɮɬɧɨɣ ɫɢɫɬɟɦɟ ɩɨɞɴɟɦɚ ɝɨɪɧɨɣ
ɦɚɫɫɵ ɧɚ ɩɨɜɟɪɯɧɨɫɬɶ [14]. Ɋɚɡɪɭɲɟɧɢɟ ɝɨɪɧɨɣ ɩɨɪɨ-
ɞɵ ɩɪɨɢɫɯɨɞɢɬ ɩɨɞ ɜɨɞɨɣ ɫ ɩɨɦɨɳɶɸ ɛɭɪɟɧɢɹ ɫɤɜɚ-
ɠɢɧ ɛɨɥɶɲɨɝɨ ɞɢɚɦɟɬɪɚ 6,8 ɦ ɫɟɱɟɧɢɟɦ 36,3 ɦ

2
 De-

Beers ɢ 1,8 ɦ ɫɟɱɟɧɢɟɦ 2,5 ɦ
2
 Namco, ɜɩɨɫɥɟɞɫɬɜɢɢ

Samicor. ȼ ɷɬɨɦ ɫɥɭɱɚɟ ɡɧɚɱɢɬɟɥɶɧɨ ɫɧɢɠɚɸɬɫɹ ɪɢɫɤɢ
ɚɜɚɪɢɣ, ɨɫɨɛɟɧɧɨ ɫɜɹɡɚɧɧɵɟ ɫ ɝɢɛɟɥɶɸ ɩɪɨɢɡɜɨɞɫɬ-
ɜɟɧɧɨɝɨ ɩɟɪɫɨɧɚɥɚ. ɋɤɜɚɠɢɧɵ ɞɥɹ ɪɚɡɪɭɲɟɧɢɹ ɝɨɪ-
ɧɨɣ ɩɨɪɨɞɵ ɛɭɪɹɬɫɹ ɜ ɫɥɭɱɚɟ ɮɢɪɦɵ DeBeers ɫ ɫɭɞɧɚ
DebMar Antlantic, ɜ ɫɥɭɱɚɟ ɮɢɪɦɵ Samicor - ɫɨ ɫɩɟɰɢ-
ɚɥɶɧɨɣ ɭɫɬɚɧɨɜɤɢ Wurth, ɭɫɬɚɧɚɜɥɢɜɚɟɦɨɣ ɧɚ ɝɪɭɧɬ.
ɋɩɭɫɤ ɧɚ ɞɧɨ ɭɫɬɚɧɨɜɤɢ Wurth ɨɫɭɳɟɫɬɜɥɹɥɫɹ ɫɨ ɫɩɟ-
ɰɢɚɥɶɧɨɝɨ ɫɭɞɧɚ Sakawe Explorer, ɨɛɨɪɭɞɨɜɚɧɧɨɝɨ
ɫɩɟɰɢɚɥɶɧɵɦ ɨɬɫɟɤɨɦ ɫ ɪɚɡɞɜɢɠɧɵɦ ɞɧɨɦ. ȼɪɟɦɹ
ɫɩɭɫɤɚ ɭɫɬɚɧɨɜɤɢ ɢ ɛɭɪɟɧɢɹ ɫɤɜɚɠɢɧɵ ɧɟ ɩɪɟɜɵɲɚɥɨ

20 ɦɢɧɭɬ. ɗɬɨ ɞɚɥɨ ɜɨɡɦɨɠɧɨɫɬɶ ɤɨɦɩɚɧɢɢ ɨɛɧɚɪɭ-
ɠɢɬɶ, ɩɪɨɢɡɜɟɫɬɢ ɞɟɬɚɥɶɧɭɸ ɪɚɡɜɟɞɤɭ ɢ ɜɟɫɬɢ ɩɨɫɥɟ-
ɞɭɸɳɭɸ ɪɚɡɪɚɛɨɬɤɭ 30 ɦɟɫɬɨɪɨɠɞɟɧɢɣ ɚɥɦɚɡɨɜ ɡɚ 4
ɝɨɞɚ.

Ɋɢɫ.5.

ɉɪɢ ɛɭɪɟɧɢɢ ɝɥɭɛɨɤɨɣ ɫɤɜɚɠɢɧɵ (ɛɨɥɟɟ 40-50 ɦ)
ɢɡɡɚ ɢɫɤɪɢɜɥɟɧɢɹ ɢ ɨɬɤɥɨɧɟɧɢɹ ɟɟ ɨɫɢ ɨɬ ɜɟɪɬɢɤɚɥɶ-
ɧɨɣ ɥɢɧɢɢ ɩɨɬɪɟɛɭɟɬɫɹ ɞɟɬɚɥɶɧɨɟ ɢɡɦɟɪɟɧɢɟ ɟɟ ɩɪɨ-
ɫɬɪɚɧɫɬɜɟɧɧɵɯ ɩɚɪɚɦɟɬɪɨɜ ɫ ɩɨɦɨɳɶɸ ɢɧɤɥɢɧɨɦɟɬ-
ɪɢɱɟɫɤɢɯ ɢɡɦɟɪɟɧɢɣ. Ɉɛɵɱɧɨ ɝɟɨɦɟɬɪɢɸ ɫɤɜɚɠɢɧɵ
ɫɬɪɨɹɬ ɢɡ ɩɪɟɞɩɨɥɨɠɟɧɢɹ, ɱɬɨ ɨɧɚ ɫɨɫɬɨɢɬ ɢɡ ɨɬɪɟɡ-
ɤɨɜ ɩɪɹɦɵɯ, ɧɚɩɪɚɜɥɟɧɧɵɯ ɩɨ ɡɧɚɱɟɧɢɹɦ ɡɚɦɟɪɟɧɧɵɯ
ɭɝɥɨɜ ɜ ɤɨɧɟɱɧɨɣ ɬɨɱɤɟ, ɢɥɢ ɩɚɪ ɨɬɪɟɡɤɨɜ ɪɚɜɧɨɣ ɞɥɢ-
ɧɵ (ɨɬɪɟɡɨɤ ɦɟɠɞɭ ɡɚɦɟɪɚɦɢ ɞɟɥɢɬɫɹ ɩɨɩɨɥɚɦ), ɧɚ-
ɩɪɚɜɥɟɧɧɵɯ ɩɨ ɡɧɚɱɟɧɢɹɦ ɭɝɥɨɜ ɜ ɩɪɢɥɟɝɚɸɳɢɯ ɤ ɨɬ-
ɪɟɡɤɭ ɬɨɱɤɚɯ. Ɍɪɚɟɤɬɨɪɢɹ ɛɭɪɨɜɨɣ ɬɪɚɫɫɵ ɫɤɜɚɠɢɧɵ
ɜɨ ɜɫɟɯ ɨɩɢɫɚɧɧɵɯ ɫɥɭɱɚɹɯ ɩɨɥɭɱɚɟɬɫɹ ɢɡɥɨɦɚɧɧɨɣ,
ɱɬɨ ɜ ɞɟɣɫɬɜɢɬɟɥɶɧɨɫɬɢ ɧɟ ɧɚɛɥɸɞɚɟɬɫɹ. ɂɫɤɪɢɜɥɟ-
ɧɢɟ ɨɫɢ ɫɤɜɚɠɢɧɵ ɩɪɨɢɫɯɨɞɢɬ ɩɨɫɬɟɩɟɧɧɨ ɢ ɛɟɡ ɫɤɚɱ-
ɤɨɜ. ɋɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɤɨɨɪɞɢɧɚɬɵ ɬɨɱɟɤ ɩɨɞɫɟɱɟɤ
ɫɥɨɟɜ, ɦɟɫɬ ɨɬɛɨɪɚ ɩɪɨɛ, ɡɚɛɨɹ, ɩɨɥɭɱɟɧɧɵɟ ɩɨ ɫɭɳɟ-
ɫɬɜɭɸɳɢɦ ɦɟɬɨɞɚɦ, ɫɨɞɟɪɠɚɬ ɨɲɢɛɤɭ. ɉɨɷɬɨɦɭ ɝɟɨ-
ɦɟɬɪɢɸ ɫɤɜɚɠɢɧɵ ɫɥɟɞɭɟɬ ɩɪɟɞɫɬɚɜɥɹɬɶ ɜ ɜɢɞɟ ɝɥɚɞ-
ɤɨɣ ɧɟɩɪɟɪɵɜɧɨɣ ɤɪɢɜɨɣ ɫ ɥɢɧɟɣɧɨɣ ɡɚɜɢɫɢɦɨɫɬɶɸ
ɜɧɭɬɪɢ ɢɧɬɟɪɜɚɥɚ ɭɝɥɚ ɢɫɤɪɢɜɥɟɧɢɹ ɢ ɚɡɢɦɭɬɚ ɨɬ ɝɥɭ-
ɛɢɧɵ ɫɤɜɚɠɢɧɵ [15].

Ʉɨɦɩɚɧɢɹ Samicor ɞɥɹ ɞɨɛɵɱɢ ɚɥɦɚɡɨɜ ɫɨ ɞɧɚ
ɚɤɜɚɬɨɪɢɢ ɢɫɩɨɥɶɡɨɜɚɥɚ ɩɨɞɜɨɞɧɵɣ ɫɚɦɨɞɜɢɠɭɳɢɣɫɹ
240-ɬɨɧɧɵɣ ɤɪɨɭɥɟɪ [14]. Ⱦɚɧɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ,
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ɫɧɚɛɠɟɧɧɨɟ ɦɨɳɧɵɦ ɜɫɚɫɵɜɚɸɳɢɦ ɚɝɪɟɝɚɬɨɦ ɢ ɞɨ-
ɩɨɥɧɢɬɟɥɶɧɵɦɢ ɭɫɬɪɨɣɫɬɜɚɦɢ ɞɥɹ ɪɵɯɥɟɧɢɹ ɩɨɱɜɵ,
ɛɵɥɨ ɞɨɫɬɚɬɨɱɧɨ ɷɮɮɟɤɬɢɜɧɨ. ɉɟɪɟɦɟɳɚɹɫɶ ɩɨ ɞɧɭ
ɧɚ ɝɭɫɟɧɢɱɧɨɦ ɯɨɞɭ ɫɨ ɫɤɨɪɨɫɬɶɸ ɨɤɨɥɨ 5 ɦɱɚɫ, ɤɪɨ-
ɭɥɟɪ ɫɨɡɞɚɜɚɥ ɬɪɚɧɲɟɸ ɜ ɨɫɚɞɨɱɧɵɯ ɩɨɪɨɞɚɯ ɝɥɭɛɢ-
ɧɨɣ ɞɨ 8 ɦ ɢ ɲɢɪɢɧɨɣ ɞɨ 20 ɦ ɢ ɫ ɩɨɦɨɳɶɸ ɷɪɥɢɮɬɚ
ɩɨɞɚɜɚɥ ɝɨɪɧɭɸ ɦɚɫɫɭ ɧɚ ɫɭɞɧɨ. ɍɩɪɚɜɥɟɧɢɟ ɤɪɨɭɥɟ-
ɪɨɦ ɨɫɭɳɟɫɬɜɥɹɥɨɫɶ ɨɩɟɪɚɬɨɪɨɦ ɭɞɚɥɟɧɧɨ ɫ ɫɭɞɧɚ ɫ
ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɧɚɜɢɝɚɰɢɨɧɧɵɯ ɩɪɢɛɨɪɨɜ ɢ ɞɚɬɱɢɤɨɜ
ɩɨɡɢɰɢɨɧɢɪɨɜɚɧɢɹ ɝɭɫɟɧɢɰ ɢ ɜɫɚɫɵɜɚɸɳɟɝɨ ɪɚɫɬɪɭɛɚ
ɚɷɪɨɥɢɮɬɚ.

ɇɟ ɫɬɨɢɬ ɫɛɪɚɫɵɜɚɬɶ ɫɨ ɫɱɟɬɨɜ ɢɫɩɨɥɶɡɨɜɚɧɢɟ
ɬɟɯɧɨɥɨɝɢɣ ɪɚɡɦɟɳɟɧɢɹ ɨɩɟɪɚɬɨɪɚ ɜ ɫɩɟɰɢɚɥɶɧɨɦ
ɤɟɫɫɨɧɟ ɩɨɞ ɜɨɞɨɣ. ȼ ɷɬɨɦ ɫɥɭɱɚɟ ɭɜɟɥɢɱɢɜɚɟɬɫɹ ɪɢɫɤ
ɩɪɨɪɵɜɚ ɜɨɞɵ ɜ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ ɩɨɦɟɳɟɧɢɹ, ɧɨ
ɩɪɢ ɷɬɨɦ ɫɧɢɠɚɸɬɫɹ ɪɢɫɤɢ ɩɨɜɪɟɠɞɟɧɢɹ ɫɬɪɨɟɧɢɣ ɢ
ɤɨɧɫɬɪɭɤɰɢɣ ɧɚ ɩɨɜɟɪɯɧɨɫɬɢ ɩɨɞ ɞɟɣɫɬɜɢɹɦɢ ɦɨɪɫɤɨɝɨ
ɜɨɥɧɟɧɢɹ, ɩɟɪɟɦɟɳɟɧɢɹ ɥɟɞɨɜɵɯ ɩɨɥɟɣ, ɬɨɪɨɫɨɜ. Ɍɚ-
ɤɢɟ ɷɤɫɩɟɪɢɦɟɧɬɵ ɩɪɨɜɨɞɢɥɢɫɶ ɭ ɧɚɫ ɜ ɫɬɪɚɧɟ ɟɳɟ ɜ
1968 ɝ. ɭ ɛɟɪɟɝɨɜ Ʉɪɵɦɚ ɜ ɛɭɯɬɟ Ʌɚɫɩɢ [16] ɫ ɭɱɚɫɬɢɟɦ
ɨɞɧɨɝɨ ɢɡ ɚɜɬɨɪɨɜ ɫɬɚɬɶɢ – ɩɪɨɮɟɫɫɨɪɚ ɆȺɂɨɮɢɫɚ.
ȼ ɯɨɞɟ ɩɪɨɜɟɞɟɧɢɹ ɷɤɫɩɟɪɢɦɟɧɬɚ ɨɬɪɚɛɚɬɵɜɚɥɢɫɶ
ɦɟɬɨɞɢɤɢ ɩɨɫɬɪɨɟɧɢɹ ɩɨɞɜɨɞɧɨɣ ɦɚɪɤɲɟɣɞɟɪɫɤɨɣ
ɨɩɨɪɧɨɣ ɫɟɬɢ, ɛɵɥɨ ɜɵɩɨɥɧɟɧɨ ɛɭɪɟɧɢɟ ɩɨɞɜɨɞɧɨɣ
ɫɤɜɚɠɢɧɵ ɫ ɩɨɝɪɭɠɧɨɣ ɛɭɪɨɜɨɣ ɭɫɬɚɧɨɜɤɢ ɫ ɩɧɟɜɦɚɬɢ-
ɱɟɫɤɢɦ ɩɪɢɜɨɞɨɦ (ɪɢɫ.6), ɜ ɪɟɡɭɥɶɬɚɬɟ ɤɨɬɨɪɨɝɨ ɢɡ-
ɜɥɟɱɟɧ ɤɟɪɧ ɤɨɪɟɧɧɵɯ ɩɨɪɨɞ ɦɟɪɝɟɥɹ. ɍɫɬɚɧɨɜɤɚ ɭɫ-
ɩɟɲɧɨ ɩɟɪɟɧɟɫɥɚ ɩɹɬɢɛɚɥɥɶɧɵɣ ɲɬɨɪɦ. ɉɪɢ ɪɚɫɩɨ-
ɥɨɠɟɧɢɢ ɝɨɪɧɨɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɩɨɞ ɜɨɞɨɣ
ɧɟɨɛɯɨɞɢɦɨ ɨɛɟɫɩɟɱɟɧɢɟ ɫɧɚɛɠɟɧɢɹ ɪɟɫɭɪɫɚɦɢ
ɷɧɟɪɝɢɟɣ, ɜɨɡɞɭɯɨɦ, ɜɨɞɨɣ, ɟɞɨɣ ɢ ɬɞ.), ɱɬɨ ɦɨɠɧɨ
ɨɛɟɫɩɟɱɢɬɶ ɫ ɛɟɪɟɝɚ (ɜ ɩɪɢɛɪɟɠɧɨɣ ɡɨɧɟ), ɫ ɫɭɞɧɚ
ɫɧɚɛɠɟɧɢɹ. Ʉɪɨɦɟ ɷɬɨɝɨ ɩɨɬɪɟɛɭɟɬɫɹ ɪɚɡɦɟɳɟɧɢɟ ɧɚ
ɩɨɞɜɨɞɧɨɣ ɫɬɚɧɰɢɢ ɚɜɚɪɢɣɧɵɯ ɡɚɩɚɫɨɜ ɷɥɟɤɬɪɨɫɧɚɛ-
ɠɟɧɢɹ, ɟɞɵ, ɜɨɡɞɭɯɚ.

Ɋɢɫ.6.

ɉɨ ɜɫɟɣ ɜɢɞɢɦɨɫɬɢ, ɩɪɢ ɨɫɜɨɟɧɢɢ ɦɟɫɬɨɪɨɠɞɟ-
ɧɢɣ ɬɜɟɪɞɵɯ ɩɨɥɟɡɧɵɯ ɢɫɤɨɩɚɟɦɵɯ ɧɚ Ⱥɪɤɬɢɱɟɫɤɨɦ
ɲɟɥɶɮɟ ɩɨɬɪɟɛɭɟɬɫɹ ɫɨɜɦɟɫɬɧɨɟ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɜɫɟ-
ɝɨ ɫɩɟɤɬɪɚ ɩɪɨɚɧɚɥɢɡɢɪɨɜɚɧɧɵɯ ɬɟɯɧɨɥɨɝɢɣ ɨɫɜɨɟɧɢɹ
ɦɟɫɬɨɪɨɠɞɟɧɢɣ. Ȼɚɡɨɜɵɦ ɷɥɟɦɟɧɬɨɦ ɜ ɷɬɨɦ ɫɥɭɱɚɟ
ɫɬɚɧɭɬ ɫɬɚɰɢɨɧɚɪɧɵɟ ɥɟɞɨɫɬɨɣɤɢɟ ɦɨɪɫɤɢɟ ɩɥɚɬɮɨɪ-
ɦɵ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɟ ɪɚɡɦɟɳɟɧɢɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ
ɢ ɷɧɟɪɝɟɬɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ
ɩɟɪɫɨɧɚɥɚ, ɬɪɚɧɫɩɨɪɬɧɵɟ ɨɩɟɪɚɰɢɢ. ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ
ɢ ɩɪɨɢɡɜɨɞɫɬɜɨ ɬɚɤɢɯ ɫɬɚɰɢɨɧɚɪɧɵɯ ɥɟɞɨɫɬɨɣɤɢɯ
ɦɨɪɫɤɢɯ ɩɥɚɬɮɨɪɦ ɨɫɜɨɟɧɨ ɜ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ.
ɉɪɢ ɪɚɡɪɚɛɨɬɤɟ ɦɟɫɬɨɪɨɠɞɟɧɢɹ ɧɟɨɛɯɨɞɢɦɨ ɩɪɢɦɟ-
ɧɹɬɶ ɛɟɡɨɩɚɫɧɵɟ ɷɧɟɪɝɨ- ɢ ɪɟɫɭɪɫɨɫɛɟɪɟɝɚɸɳɢɟ ɝɟɨ-
ɬɟɯɧɨɥɨɝɢɢ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɟ ɩɨɥɭɱɟɧɢɟ ɜɵɫɨɤɨɤɚɱɟ-
ɫɬɜɟɧɧɨɝɨ ɦɢɧɟɪɚɥɶɧɨɝɨ ɫɵɪɶɹ ɫ ɩɨɞɡɟɦɧɨɣ ɭɬɢɥɢɡɚ-
ɰɢɟɣ ɨɬɯɨɞɨɜ ɜ ɡɚɦɤɧɭɬɵɯ ɫɯɟɦɚɯ ɩɟɪɟɦɟɳɟɧɢɹ ɦɢ-
ɧɟɪɚɥɶɧɨɫɵɪɶɟɜɵɯ ɩɨɬɨɤɨɜ ɫ ɦɢɧɢɦɚɥɶɧɵɦ ɪɢɫɤɨɦ
ɚɜɚɪɢɣ ɢ ɩɨɥɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɶɸ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ
ɩɟɪɫɨɧɚɥɚ. Ɇɚɪɤɲɟɣɞɟɪɫɤɚɹ ɨɩɨɪɧɚɹ ɫɟɬɶ ɝɨɪɧɵɯ
ɩɪɟɞɩɪɢɹɬɢɣ, ɪɚɡɪɚɛɚɬɵɜɚɸɳɢɯ ɩɨɞɡɟɦɧɵɦ ɫɩɨɫɨ-
ɛɨɦ ɦɟɫɬɨɪɨɠɞɟɧɢɹ ɬɜɺɪɞɵɯ ɩɨɥɟɡɧɵɯ ɢɫɤɨɩɚɟɦɵɯ
ɫɨ ɫɬɚɰɢɨɧɚɪɧɵɯ ɦɨɪɫɤɢɯ ɩɥɚɬɮɨɪɦ, ɞɨɥɠɧɚ ɛɵɬɶ
ɚɜɬɨɧɨɦɧɨɣ ɢ ɫɜɹɡɚɧɚ ɫ ɝɟɨɝɪɚɮɢɱɟɫɤɢɦɢ ɤɨɨɪɞɢɧɚ-
ɬɚɦɢ ɩɨɫɪɟɞɫɬɜɨɦ ɫɩɭɬɧɢɤɨɜɨɣ ɧɚɜɢɝɚɰɢɢ ɧɚ ɨɫɧɨɜɟ
ɮɚɡɨɜɵɯ ɢɡɦɟɪɟɧɢɣ ɫɢɝɧɚɥɨɜ. ɋ ɭɤɚɡɚɧɧɨɣ ɦɚɪɤɲɟɣ-
ɞɟɪɫɤɨɣ ɨɩɨɪɧɨɣ ɫɟɬɶɸ ɞɨɥɠɧɚ ɛɵɬɶ ɫɜɹɡɚɧɚ ɨɩɨɪɧɚɹ
ɫɟɬɶ ɩɨɞɜɨɞɧɨɝɨ ɫɟɣɫɦɨɚɤɭɫɬɢɱɟɫɤɨɝɨ ɩɨɥɢɝɨɧɚ ɫ ɩɨ-
ɦɨɳɶɸ ɝɢɞɪɨɚɤɭɫɬɢɱɟɫɤɨɣ ɧɚɜɢɝɚɰɢɨɧɧɨɣ ɫɢɫɬɟɦɵ
[7]. Ɉɬɞɟɥɶɧɨ ɩɨɬɪɟɛɭɟɬɫɹ ɩɪɢɜɹɡɤɚ ɩɪɨɜɟɞɟɧɧɵɯ
ɝɨɪɧɵɯ ɪɚɛɨɬ ɚɜɬɨɧɨɦɧɵɦɢ ɩɨɞɜɨɞɧɵɦɢ ɫɚɦɨɯɨɞɧɵ-
ɦɢ ɚɝɪɟɝɚɬɚɦɢ ɤ ɨɩɨɪɧɨɣ ɦɚɪɤɲɟɣɞɟɪɫɤɨɣ ɫɟɬɢ. ɇɟ-
ɨɛɯɨɞɢɦɨ ɛɭɞɟɬ ɩɪɨɪɚɛɨɬɚɬɶ ɦɚɪɤɲɟɣɞɟɪɫɤɨɟ ɨɛɟɫ-
ɩɟɱɟɧɢɟ ɝɨɪɧɵɯ ɪɚɛɨɬ ɫ ɩɨɦɨɳɶɸ ɚɜɬɨɧɨɦɧɵɯ ɫɚɦɨ-
ɯɨɞɧɵɯ ɝɨɪɧɵɯ ɦɚɲɢɧ, ɜɟɞɭɳɢɯ ɝɨɪɧɵɟ ɪɚɛɨɬɵ ɩɨɞ
ɡɟɦɥɟɣ. ɉɨɬɪɟɛɭɟɬɫɹ ɪɚɡɪɚɛɨɬɚɬɶ ɦɟɯɚɧɢɡɦ ɜɵɩɨɥ-
ɧɟɧɢɹ ɩɪɢɜɹɡɤɢ ɩɨɞɜɨɞɧɨɝɨ ɫɟɣɫɦɨɚɤɭɫɬɢɱɟɫɤɨɝɨ ɩɨ-
ɥɢɝɨɧɚ ɤ ɨɩɨɪɧɨɣ ɦɚɪɤɲɟɣɞɟɪɫɤɨɣ ɫɟɬɢ ɝɨɪɧɨɝɨ ɩɪɟɞ-
ɩɪɢɹɬɢɹ ɢ ɜɧɟɫɬɢ ɬɪɟɛɭɟɦɵɟ ɤɨɪɪɟɤɬɢɜɵ ɜ «ɂɧɫɬɪɭɤ-
ɰɢɸ». Ⱦɥɹ ɦɚɪɤɲɟɣɞɟɪɫɤɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ ɝɨɪɧɵɯ
ɩɪɟɞɩɪɢɹɬɢɣ, ɪɚɡɪɚɛɚɬɵɜɚɸɳɢɯ ɩɨɞɡɟɦɧɵɦ ɫɩɨɫɨ-
ɛɨɦ ɦɟɫɬɨɪɨɠɞɟɧɢɹ ɬɜɺɪɞɵɯ ɩɨɥɟɡɧɵɯ ɢɫɤɨɩɚɟɦɵɯ
ɫɨ ɫɬɚɰɢɨɧɚɪɧɵɯ ɦɨɪɫɤɢɯ ɩɥɚɬɮɨɪɦ, ɩɨɬɪɟɛɭɟɬɫɹ
ɪɚɡɪɚɛɨɬɤɚ ɬɪɟɛɨɜɚɧɢɣ ɩɨ ɩɥɚɧɨɜɨɣ, ɜɵɫɨɬɧɨɣ ɩɥɨɬ-
ɧɨɫɬɢ ɩɨɞɜɨɞɧɨɣ ɦɚɪɤɲɟɣɞɟɪɫɤɨɣ ɫɟɬɢ, ɤ ɢɫɯɨɞɧɵɦ
ɩɭɧɤɬɚɦ ɞɥɹ ɨɪɢɟɧɬɢɪɨɜɚɧɢɹ ɢ ɰɟɧɬɪɢɪɨɜɚɧɢɹ ɩɨɞ-
ɡɟɦɧɵɯ ɦɚɪɤɲɟɣɞɟɪɫɤɢɯ ɨɩɨɪɧɵɯ ɫɟɬɟɣ ɢ ɬɪɟɛɨɜɚɧɢɹ
ɤ ɨɪɝɚɧɢɡɚɰɢɢ ɦɚɪɤɲɟɣɞɟɪɫɤɢɯ ɧɚɛɥɸɞɚɬɟɥɶɧɵɯ
ɫɬɚɧɰɢɣ ɡɚ ɞɟɮɨɪɦɚɰɢɹɦɢ ɦɨɪɫɤɨɝɨ ɞɧɚ ɫ ɜɧɟɫɟɧɢɟɦ
ɢɯ ɜ «ɂɧɫɬɪɭɤɰɢɸ». ȼ ɩɥɚɧɟ ɩɪɚɜɨɜɨɝɨ ɢ ɡɚɤɨɧɨɞɚ-
ɬɟɥɶɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ ɪɚɛɨɬ ɧɚ ɲɟɥɶɮɟ Ɋɨɫɫɢɣɫɤɨɣ
Ɏɟɞɟɪɚɰɢɢ ɧɟɨɛɯɨɞɢɦɨ ɩɨɞɝɨɬɨɜɢɬɶ ɡɚɤɨɧɵ, ɨɛɟɫɩɟ-
ɱɢɜɚɸɳɢɟ ɸɪɢɞɢɱɟɫɤɭɸ ɛɚɡɭ ɨɫɜɨɟɧɢɹ ɦɟɫɬɨɪɨɠɞɟ-
ɧɢɣ ɬɜɟɪɞɵɯ ɢɫɤɨɩɚɟɦɵɯ, ɪɚɫɩɨɥɨɠɟɧɧɵɯ ɧɚ ɢ ɩɨɞ
ɞɧɨɦ ɚɤɜɚɬɨɪɢɣ. ɉɪɢ ɷɬɨɦ ɧɟɨɛɯɨɞɢɦɨ ɩɪɟɞɭɫɦɨɬ-
ɪɟɬɶ ɡɚɤɨɧɨɞɚɬɟɥɶɧɨɟ ɩɪɨɜɟɞɟɧɢɟ ɩɪɨɰɟɞɭɪ ɷɤɫɩɟɪɬ-
ɧɵɯ ɨɰɟɧɨɤ ɩɨɥɧɨɬɵ ɤɨɦɩɥɟɤɫɧɨɝɨ ɨɫɜɨɟɧɢɹ ɦɟɫɬɨ-
ɪɨɠɞɟɧɢɣ ɢ ɩɪɨɰɟɞɭɪ ɷɤɫɩɟɪɬɧɨɣ ɨɰɟɧɤɢ, ɡɚɥɨɠɟɧɧɵɯ
ɜ ɩɪɨɟɤɬɟ ɪɟɲɟɧɢɣ ɩɨ ɦɚɪɤɲɟɣɞɟɪɫɤɨɦɭ ɨɛɟɫɩɟɱɟ-
ɧɢɸ ɧɚɡɟɦɧɵɯ (ɪɚɫɩɨɥɨɠɟɧɧɵɯ ɧɚ ɫɬɚɰɢɨɧɚɪɧɵɯ
ɦɨɪɫɤɢɯ ɩɥɚɬɮɨɪɦɚɯ) ɢ ɩɨɞɜɨɞɧɵɯ ɨɩɨɪɧɵɯ ɩɨɥɢɝɨ-
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ɧɨɜ, ɧɚɩɪɚɜɥɟɧɧɵɯ ɧɚ ɜɵɩɨɥɧɟɧɢɟ ɩɪɨɦɵɲɥɟɧɧɨɣ
ɛɟɡɨɩɚɫɧɨɫɬɢ, ɫ ɰɟɥɶ ɜɵɹɜɥɟɧɢɹ ɩɨɥɧɨɬɵ ɢ ɧɟɨɛɯɨ-

ɞɢɦɨɣ ɬɨɱɧɨɫɬɢ ɩɪɨɜɟɞɟɧɢɹ ɦɚɪɤɲɟɣɞɟɪɫɤɢɯ ɫɴɟɦɨɤ
ɝɨɪɧɵɯ ɪɚɛɨɬ ɢ ɢɯ ɞɨɤɭɦɟɧɬɢɪɨɜɚɧɢɹ. Ɉɫɧɨɜɧɨɣ ɨɫɨ-

ɛɟɧɧɨɫɬɶɸ ɪɚɡɪɚɛɨɬɤɢ ɬɜɟɪɞɵɯ ɩɨɥɟɡɧɵɯ ɢɫɤɨɩɚɟɦɵɯ
ɧɚ ɲɟɥɶɮɟ Ⱥɪɤɬɢɤɢ ɹɜɥɹɟɬɫɹ ɬɨ, ɱɬɨ ɛɟɡɨɩɚɫɧɨɫɬɶ ɢ
ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɷɬɨɣ ɪɚɡɪɚɛɨɬɤɢ ɜɟɫɶɦɚ ɫɭɳɟɫɬɜɟɧɧɨ
ɡɚɜɢɫɹɬ ɨɬ ɜɵɩɨɥɧɟɧɧɵɯ ɪɚɧɟɟ ɝɟɨɥɨɝɨɪɚɡɜɟɞɨɱɧɵɯ ɢ
ɞɨɛɵɱɧɵɯ ɪɚɛɨɬ, ɜ ɬɨɦ ɱɢɫɥɟ ɩɨ ɨɫɜɨɟɧɢɸ ɦɟɫɬɨɪɨɠ-

ɞɟɧɢɣ ɭɝɥɟɜɨɞɨɪɨɞɨɜ, ɩɨɫɤɨɥɶɤɭ ɤɚɠɞɚɹ ɫɤɜɚɠɢɧɚ ɹɜ-

ɥɹɟɬɫɹ ɩɨɬɟɧɰɢɚɥɶɧɵɦ ɤɚɧɚɥɨɦ ɞɥɹ  ɩɪɨɪɵɜɚ ɜɨɞɵ ɜ
ɝɨɪɧɵɟ ɜɵɪɚɛɨɬɤɢ, ɩɪɨɜɨɞɢɦɵɟ ɞɥɹ ɞɨɛɵɱɢ ɬɜɟɪɞɵɯ
ɩɨɥɟɡɧɵɯ ɢɫɤɨɩɚɟɦɵɯ. ɉɨɷɬɨɦɭ ɧɟɨɛɯɨɞɢɦɨ ɡɚɤɨɧɨ-

ɞɚɬɟɥɶɧɨ ɡɚɤɪɟɩɢɬɶ ɬɪɟɛɨɜɚɧɢɹ ɤ ɨɛɨɫɧɨɜɚɧɢɸ ɛɭɪɟ-

ɧɢɹ ɫɤɜɚɠɢɧ, ɢɯ ɷɤɫɩɥɭɚɬɚɰɢɢ ɢ ɥɢɤɜɢɞɚɰɢɢ. ȼɫɟ
ɫɤɜɚɠɢɧɵ ɞɨɥɠɧɵ ɛɵɬɶ ɫɬɪɨɝɨ ɡɚɞɨɤɭɦɟɧɬɢɪɨɜɚɧɵ, ɫ
ɭɱɟɬɨɦ ɢɯ ɢɫɤɪɢɜɥɟɧɢɹ. Ɉɞɧɨɜɪɟɦɟɧɧɨ ɫɥɟɞɭɟɬ ɪɚɡ-
ɪɚɛɨɬɚɬɶ ɦɟɬɨɞɵ ɨɰɟɧɤɢ ɜɥɢɹɧɢɹ ɝɨɪɧɵɯ ɪɚɛɨɬ ɩɨ
ɞɨɛɵɱɟ ɬɜɟɪɞɵɯ ɩɨɥɟɡɧɵɯ ɢɫɤɨɩɚɟɦɵɯ ɧɚ ɭɫɥɨɜɢɹ
ɞɨɛɵɱɢ ɭɝɥɟɜɨɞɨɪɨɞɨɜ ɢ ɦɟɬɨɞɵ ɭɱɟɬɚ ɢɯ ɜɡɚɢɦɧɨɝɨ
ɜɥɢɹɧɢɹ. ɑɟɦ ɪɚɧɶɲɟ ɷɬɨ ɛɭɞɟɬ ɜɵɩɨɥɧɟɧɨ, ɬɟɦ ɷɮ-

ɮɟɤɬɢɜɧɟɟ ɛɭɞɟɬ ɨɫɜɨɟɧɢɟ ɲɟɥɶɮɚ Ⱥɪɤɬɢɤɢ.
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ɂɋɋɅȿȾɈȼȺɇɂȿ ɏȺɊȺɄɌȿɊȺ ɊȺɋɉɊȿȾȿɅȿɇɂə ɈɋɇɈȼɇɕɏ ɉɈɄȺɁȺɌȿɅȿɃ ɊɍȾɇɕɏ
ɆȿɋɌɈɊɈɀȾȿɇɂɃ

ɉɪɢɜɟɞɟɧɵ ɪɟɡɭɥɶɬɚɬɵ ɢɫɫɥɟɞɨɜɚɧɢɣ ɯɚɪɚɤɬɟɪɚ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɨɫɧɨɜɧɵɯ ɩɨɤɚɡɚɬɟɥɟɣ ɪɭɞɧɵɯ ɦɟɫɬɨɪɨɠɞɟɧɢɣ - ɫɨɞɟɪɠɚ-
ɧɢɹ, ɦɨɳɧɨɫɬɢ, ɪɚɡɦɟɪɨɜ, ɩɥɨɳɚɞɟɣ ɫɟɱɟɧɢɣ ɢ ɬɩ. ɉɨɤɚɡɚɧɨ, ɱɬɨ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɷɬɢɯ ɩɨɤɚɡɚɬɟɥɟɣ ɜ ɩɨɥɟ ɪɭɞɧɵɯ ɬɟɥ
ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ ɫɨɱɟɬɚɧɢɟ ɫɥɭɱɚɣɧɨɫɬɢ ɢ ɡɚɤɨɧɨɦɟɪɧɨɫɬɢ ɫ ɪɚɡɥɢɱɧɵɦɢ ɫɨɨɬɧɨɲɟɧɢɹɦɢ ɫɨɫɬɚɜɥɹɸɳɢɯ. ɉɪɢɜɟɞɟɧɵ
ɨɫɧɨɜɧɵɟ ɫɩɨɫɨɛɵ ɭɫɬɚɧɨɜɥɟɧɢɹ ɯɚɪɚɤɬɟɪɚ ɩɪɨɰɟɫɫɚ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɩɨɤɚɡɚɬɟɥɟɣ ɢ ɩɨɥɭɱɟɧɢɹ ɤɨɥɢɱɟɫɬɜɟɧɧɵɯ ɨɰɟɧɨɤ ɩɚ-
ɪɚɦɟɬɪɨɜ ɪɚɫɩɪɟɞɟɥɟɧɢɣ ɞɥɹ  ɩɪɚɜɢɥɶɧɨɝɨ ɪɟɲɟɧɢɹ ɡɚɞɚɱ ɪɚɡɜɟɞɤɢ, ɩɨɞɫɱɟɬɚ ɡɚɩɚɫɨɜ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɦɟɫɬɨɪɨɠɞɟɧɢɣ.
ɄɅɘɑȿȼɕȿ ɋɅɈȼȺ: ɫɥɭɱɚɣɧɵɣ ɩɪɨɰɟɫɫ; ɫɬɚɰɢɨɧɚɪɧɵɣ ɫɥɭɱɚɣɧɵɣ ɩɪɨɰɟɫɫ; ɧɟɫɬɚɰɢɨɧɚɪɧɵɣ ɫɥɭɱɚɣɧɵɣ ɩɪɨɰɟɫɫ; ɨɛɳɚɹ
ɞɢɫɩɟɪɫɢɹ; ɬɪɟɧɞ; ɫɥɭɱɚɣɧɚɹ ɫɨɫɬɚɜɥɹɸɳɚɹ; ɡɚɤɨɧɨɦɟɪɧɚɹ ɫɨɫɬɚɜɥɹɸɳɚɹ; ɩɨɤɚɡɚɬɟɥɶ ɦɟɫɬɨɪɨɠɞɟɧɢɹ; ɤɨɪɪɟɥɹɰɢɹ; ɩɨ-
ɫɥɟɞɨɜɚɬɟɥɶɧɵɟ ɪɚɡɧɨɫɬɢ; ɫɢɥɚ ɫɜɹɡɢ; ɮɨɪɦɚ ɫɜɹɡɢ.

L.S.Safonov, A.V.Volokhov

RESEARCH OF NATURE OF DISTRIBUTION OF THE MAIN INDICATORS OF ORE DEPOSITS

Results of researches of nature of distribution of the main indicators of ore fields - contents, capacities, the sizes, the areas of sec-
tions, etc. are given. It is shown that distributions of these indicators in the field of ore bodies represent a combination of accident
and regularity to various ratios of components. The main ways of establishment of nature of process of distribution of indicators and
receiving quantitative estimates of parameters of distributions for the correct solution of problems of investigation, calculation of
stocks and operation of fields are given.

KEY WORDS: casual process; stationary casual process; non-stationary casual process; general dispersion; trend; casual compo-
nent; natural component; field indicator; correlation; consecutive differences; communication force; communication form.
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ɡɚɥɟɠɟɣ ɜ ɧɟɞɪɚɯ.
ɗɬɢɦ ɠɟ, ɫ ɞɨɛɚɜɥɟɧɢɟɦ ɝɟɧɟɬɢɱɟɫɤɨɝɨ ɮɚɤɬɨɪɚ, ɨɛɴ-
ɹɫɧɹɟɬɫɹ ɪɚɡɥɢɱɢɟ ɜ ɯɚɪɚɤɬɟɪɟ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɨɫ-
ɧɨɜɧɵɯ ɩɨɤɚɡɚɬɟɥɟɣ ɦɟɫɬɨɪɨɠɞɟɧɢɣ. ɉɨɧɢɦɚɧɢɟ ɝɟɨ-
ɥɨɝɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ ɜɟɫɶɦɚ ɜɚɠɧɨ ɤɚɤ ɜ ɩɥɚɧɟ ɨɛ-
ɳɟɬɟɨɪɟɬɢɱɟɫɤɢɯ ɚɫɩɟɤɬɨɜ ɮɨɪɦɢɪɨɜɚɧɢɹ ɢ ɥɨɤɚɥɢ-
ɡɚɰɢɢ ɦɟɫɬɨɪɨɠɞɟɧɢɣ, ɬɚɤ ɢ ɫ ɩɪɚɤɬɢɱɟɫɤɨɣ ɬɨɱɤɢ
ɡɪɟɧɢɹ, ɬɚɤ ɤɚɤ ɤɨɥɢɱɟɫɬɜɟɧɧɚɹ ɨɰɟɧɤɚ ɨɫɨɛɟɧɧɨɫɬɟɣ
ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɨɫɧɨɜɧɵɯ ɩɨɤɚɡɚɬɟɥɟɣ ɜ ɩɨɥɟ ɦɟɫɬɨ-
ɪɨɠɞɟɧɢɣ ɢɥɢ ɢɯ ɱɚɫɬɟɣ ɞɚɟɬ ɜɨɡɦɨɠɧɨɫɬɶ ɨɩɬɢɦɢɡɢ-
ɪɨɜɚɬɶ ɩɚɪɚɦɟɬɪɵ ɢɯ ɪɚɡɜɟɞɤɢ, ɩɨɞɫɱɟɬɚ ɡɚɩɚɫɨɜ,
ɷɤɫɩɥɭɚɬɚɰɢɢ.

ȼɵɩɨɥɧɟɧɧɵɟ ɜ ɷɬɨɣ ɨɛɥɚɫɬɢ ɢɫɫɥɟɞɨɜɚɧɢɹ ɩɨ-
ɤɚɡɚɥɢ, ɱɬɨ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɡɧɚɱɟɧɢɣ ɩɨɤɚɡɚɬɟɥɟɣ,
ɹɜɥɹɸɳɢɯɫɹ ɫɥɭɱɚɣɧɵɦɢ ɜɟɥɢɱɢɧɚɦɢ, ɩɪɟɞɫɬɚɜɥɹɟɬ
ɨɛɵɱɧɨ ɧɟɤɭɸ ɤɨɦɩɨɡɢɰɢɸ ɫɥɭɱɚɣɧɨɣ ɫɨɫɬɚɜɥɹɸɳɟɣ
ɢ ɬɪɟɧɞɚ; ɩɪɢ ɷɬɨɦ ɦɨɠɟɬ ɩɪɟɜɚɥɢɪɨɜɚɬɶ ɤɚɤ ɨɞɧɚ,
ɬɚɤ ɢ ɞɪɭɝɚɹ ɫɨɫɬɚɜɥɹɸɳɚɹ. ɉɪɟɨɛɥɚɞɚɧɢɟ ɫɥɭɱɚɣɧɨɣ
ɤɨɥɟɛɥɟɦɨɫɬɢ ɩɨɤɚɡɚɬɟɥɹ ɜ ɨɛɳɟɣ ɞɢɫɩɟɪɫɢɢ ɢɦɟɟɬ
ɦɟɫɬɨ ɩɪɢ ɫɭɳɟɫɬɜɟɧɧɨ ɫɬɚɰɢɨɧɚɪɧɨɦ ɫɥɭɱɚɣɧɨɦ
ɩɪɨɰɟɫɫɟ; ɩɪɢ ɷɬɨɦ ɡɚɞɚɱɢ ɨɩɬɢɦɢɡɚɰɢɢ ɪɚɡɜɟɞɤɢ ɢ
ɷɤɫɩɥɭɚɬɚɰɢɢ ɦɨɠɧɨ ɪɟɲɚɬɶ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɫ ɩɨ-
ɦɨɳɶɸ ɤɥɚɫɫɢɱɟɫɤɨɝɨ ɚɩɩɚɪɚɬɚ ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ ɫɬɚ-
ɬɢɫɬɢɤɢ. ɉɪɢ ɩɪɟɨɛɥɚɞɚɧɢɢ ɡɚɤɨɧɨɦɟɪɧɨɣ ɫɨɫɬɚɜ-
ɥɹɸɳɟɣ ɦɵ ɢɦɟɟɦ ɞɟɥɨ ɫ ɫɭɳɟɫɬɜɟɧɧɨ ɧɟɫɬɚɰɢɨɧɚɪ-
ɧɵɦ ɫɥɭɱɚɣɧɵɦ ɩɪɨɰɟɫɫɨɦ. Ɉɰɟɧɤɢ ɩɚɪɚɦɟɬɪɨɜ ɪɚɡ-
ɜɟɞɤɢ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ, ɩɨɥɭɱɟɧɧɵɟ ɩɪɢ ɷɬɨɦ ɛɟɡ ɭɱɟɬɚ
ɬɪɟɧɞɚ, ɧɚ ɨɫɧɨɜɟ ɨɛɳɟɣ ɞɢɫɩɟɪɫɢɢ, ɧɟ ɛɭɞɭɬ ɨɬɜɟ-

ɱɚɬɶ ɬɪɟɛɨɜɚɧɢɹɦ ɨɛɴɟɤɬɢɜɧɨɫɬɢ ɢ ɨɩɬɢɦɚɥɶɧɨɫɬɢ.
ɉɨɷɬɨɦɭ ɩɪɢ ɧɟɫɬɚɰɢɨɧɚɪɧɨɦ ɫɥɭɱɚɣɧɨɦ ɩɪɨɰɟɫɫɟ
ɧɟɨɛɯɨɞɢɦɨ ɬɟɦ ɢɥɢ ɢɧɵɦ ɩɭɬɟɦ ɩɨɥɭɱɢɬɶ ɤɨɥɢɱɟɫɬ-
ɜɟɧɧɭɸ ɨɰɟɧɤɭ ɡɚɤɨɧɨɦɟɪɧɨɣ ɫɨɫɬɚɜɥɹɸɳɟɣ, ɢɫɤɥɸ-
ɱɢɬɶ ɟɟ ɢɡ ɨɛɳɟɝɨ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɢ ɪɟɲɚɬɶ ɩɨɫɬɚɜ-
ɥɟɧɧɵɟ ɡɚɞɚɱɢ ɪɚɡɜɟɞɤɢ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɧɚ ɨɫɧɨɜɟ
ɫɥɭɱɚɣɧɨɣ ɤɨɥɟɛɥɟɦɨɫɬɢ.

Ɋɚɫɫɦɨɬɪɢɦ ɨɫɧɨɜɧɵɟ ɫɩɨɫɨɛɵ ɪɟɲɟɧɢɹ ɷɬɨɝɨ
ɜɨɩɪɨɫɚ.

1. ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɧɟɥɢɧɟɣɧɨɣ ɤɨɪɪɟɥɹɰɢɢ
ɉɪɢ ɧɚɥɢɱɢɢ ɧɟɤɨɬɨɪɨɣ ɧɟɥɢɧɟɣɧɨɣ ɡɚɤɨɧɨɦɟɪ-

ɧɨɫɬɢ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɩɨɤɚɡɚɬɟɥɟɣ ɩɨ ɝɥɚɜɧɵɦ ɧɚ-
ɩɪɚɜɥɟɧɢɹɦ ɪɭɞɧɨɝɨ ɬɟɥɚ ɨɰɟɧɤɭ ɟɟ ɦɨɠɧɨ ɩɨɥɭɱɢɬɶ
ɩɭɬɟɦ ɢɫɫɥɟɞɨɜɚɧɢɹ ɧɟɥɢɧɟɣɧɨɣ ɤɨɪɪɟɥɹɰɢɨɧɧɨɣ ɡɚ-
ɜɢɫɢɦɨɫɬɢ.

Ɉɩɪɟɞɟɥɹɟɬɫɹ ɫɪɟɞɧɟɟ ɢɡ ɱɚɫɬɧɵɯ ɞɢɫɩɟɪɫɢɣ
ɩɨɤɚɡɚɬɟɥɹ ɩɨ ɞɚɧɧɨɦɭ ɧɚɩɪɚɜɥɟɧɢɸ, ɢɥɢ ɫɥɭɱɚɣɧɚɹ
ɤɨɥɟɛɥɟɦɨɫɬɶ ɩɨɤɚɡɚɬɟɥɹ:

Ʉ

ɤ

ɫɥ




2

2


 , (1)

ɝɞɟ
2

ɤ
  - ɞɢɫɩɟɪɫɢɹ ɨɬɞɟɥɶɧɵɯ ɡɧɚɱɟɧɢɣ ɩɨɤɚɡɚɬɟɥɹ

ɩɨ ɫɟɱɟɧɢɹɦ (ɪɭɞɧɵɦ ɲɬɪɟɤɚɦ, ɜɟɟɪɚɦ ɫɤɜɚɠɢɧ, ɜɨɫ-
ɫɬɚɸɳɢɦ, ɪɚɫɫɟɱɤɚɦ, ɨɪɬɚɦ); K - ɤɨɥɢɱɟɫɬɜɨ ɫɟɱɟɧɢɣ
ɩɨ ɞɚɧɧɨɦɭ ɧɚɩɪɚɜɥɟɧɢɸ (ɩɪɨɫɬɢɪɚɧɢɸ, ɩɚɞɟɧɢɸ,
ɪɟɠɟ ɜɤɪɟɫɬ ɩɪɨɫɬɢɪɚɧɢɹ).

Ɉɩɪɟɞɟɥɹɟɬɫɹ ɞɢɫɩɟɪɫɢɹ ɫɪɟɞɧɢɯ ɡɧɚɱɟɧɢɣ ɩɨ-
ɤɚɡɚɬɟɥɹ ɩɨ ɞɚɧɧɨɦɭ ɧɚɩɪɚɜɥɟɧɢɸ, ɤɨɬɨɪɭɸ ɫɥɟɞɭɟɬ
ɫɱɢɬɚɬɶ ɡɚɤɨɧɨɦɟɪɧɨɣ ɫɨɫɬɚɜɥɹɸɳɟɣ ɜ ɨɛɳɟɣ ɞɢɫ-
ɩɟɪɫɢɢ:

1

)( 2
__

2






Ʉ

ɯɯ ɤ

ɡɚɤ
 ,

ɝɞɟ ɤɯ

_

 – ɫɪɟɞɧɟɟ ɡɧɚɱɟɧɢɟ ɩɨɤɚɡɚɬɟɥɹ ɩɨ ɞɚɧɧɨɦɭ

Ʌɋɋɚɮɨɧɨɜ Ⱥȼȼɨɥɨɯɨɜ
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ɫɟɱɟɧɢɸ;
_

ɯ  – ɨɛɳɟɟ ɫɪɟɞɧɟɟ ɡɧɚɱɟɧɢɟ ɩɨɤɚɡɚɬɟɥɹ ɩɨ

ɞɚɧɧɨɦɭ ɧɚɩɪɚɜɥɟɧɢɸ.
Ɉɛɳɚɹ ɮɚɤɬɢɱɟɫɤɚɹ ɞɢɫɩɟɪɫɢɹ ɩɨɤɚɡɚɬɟɥɹ ɩɨ

ɞɚɧɧɨɦɭ ɧɚɩɪɚɜɥɟɧɢɸ ɛɭɞɟɬ:
222

ɡɚɤɫɥɨɛ
  .

Ɉɛɳɚɹ ɞɢɫɩɟɪɫɢɹ ɦɨɠɟɬ ɛɵɬɶ ɩɨɥɭɱɟɧɚ ɢ ɢɡ
ɫɥɟɞɭɸɳɟɝɨ ɜɵɪɚɠɟɧɢɹ:

N

ɯɯ
i

ɨɛ

2
_

2
)( 




 ,

ɝɞɟ
i
ɯ  – ɱɚɫɬɧɵɟ ɡɧɚɱɟɧɢɹ ɩɨɤɚɡɚɬɟɥɹ ɜ ɜɵɛɨɪɤɟ ɩɨ

ɞɚɧɧɨɦɭ ɧɚɩɪɚɜɥɟɧɢɸ; N  – ɨɛɴɟɦ ɜɵɛɨɪɤɢ ɩɨ ɞɚɧ-

ɧɨɦɭ ɧɚɩɪɚɜɥɟɧɢɸ.
ɋɥɟɞɭɟɬ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɡɧɚɱɟɧɢɹ ɫɥɭɱɚɣɧɨɣ ɞɢɫ-

ɩɟɪɫɢɢ ɩɨ ɞɚɧɧɨɦɭ ɧɚɩɪɚɜɥɟɧɢɸ (1) ɦɨɝɭɬ ɜɤɥɸɱɚɬɶ ɜ
ɫɟɛɹ ɜɟɥɢɱɢɧɭ ɥɨɤɚɥɶɧɨɣ ɡɚɤɨɧɨɦɟɪɧɨɫɬɢ ɪɚɫɩɪɟɞɟ-
ɥɟɧɢɹ ɩɨɤɚɡɚɬɟɥɹ ɜ ɩɪɟɞɟɥɚɯ ɨɬɞɟɥɶɧɵɯ ɫɟɱɟɧɢɣ, ɤɨ-

ɬɨɪɚɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɤɚɤ ɪɚɡɧɨɫɬɶ ɦɟɠɞɭ
2

ɫɥ
  ɢ ɫɥɭ-

ɱɚɣɧɨɣ ɞɢɫɩɟɪɫɢɟɣ, ɩɨɥɭɱɟɧɧɨɣ ɧɚ ɨɫɧɨɜɟ ɩɨɫɥɟɞɨ-
ɜɚɬɟɥɶɧɵɯ ɪɚɡɧɨɫɬɟɣ.

Ⱦɨɥɢ ɫɥɭɱɚɣɧɨɣ ɢ ɡɚɤɨɧɨɦɟɪɧɨɣ ɫɨɫɬɚɜɥɹɸɳɢɯ
ɜ ɨɛɳɟɣ ɞɢɫɩɟɪɫɢɢ ɩɨ ɞɚɧɧɨɦɭ ɧɚɩɪɚɜɥɟɧɢɸ ɨɩɪɟɞɟ-
ɥɹɸɬɫɹ ɢɡ ɜɵɪɚɠɟɧɢɣ:

2

2

ɨɛ

ɫɥ

ɫɥ




   ,

2

2

ɨɛ

ɡɚɤ

ɡɚɤ




  .

Ɋɟɲɟɧɢɟ ɨɛ ɢɫɤɥɸɱɟɧɢɢ ɢɥɢ ɧɟɢɫɤɥɸɱɟɧɢɢ ɡɚ-
ɤɨɧɨɦɟɪɧɨɣ ɫɨɫɬɚɜɥɹɸɳɟɣ ɢɡ ɨɛɳɟɣ ɞɢɫɩɟɪɫɢɢ ɩɪɢ-
ɧɢɦɚɟɬɫɹ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɢɯ ɜɟɥɢɱɢɧ, ɢɦɟɹ ɜ ɜɢɞɭ,

ɱɬɨ 1
ɡɚɤɫɥ

 .

2. ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɥɢɧɟɣɧɨɣ ɤɨɪɪɟɥɹɰɢɢ

ɗɬɨɬ ɫɩɨɫɨɛ ɩɪɢɦɟɧɹɟɬɫɹ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɫɢ-
ɥɵ ɢ ɮɨɪɦɵ ɫɜɹɡɢ ɦɟɠɞɭ ɞɜɭɦɹ ɥɢɧɟɣɧɨ ɤɨɪɪɟɥɢ-
ɪɭɟɦɵɦɢ ɜɟɥɢɱɢɧɚɦɢ ɜ ɩɪɟɞɟɥɚɯ ɨɛɳɟɣ ɞɥɹ ɧɢɯ
ɩɥɨɳɚɞɢ ɢɥɢ ɨɛɴɟɦɚ. ȼ ɞɚɧɧɨɦ ɫɥɭɱɚɟ ɪɟɱɶ ɢɞɟɬ ɨ
ɤɨɪɪɟɥɢɪɨɜɚɧɢɢ ɨɞɧɨɣ ɜɟɥɢɱɢɧɵ (ɨɞɧɨɝɨ ɩɨɤɚɡɚɬɟɥɹ
ɦɟɫɬɨɪɨɠɞɟɧɢɹ) ɜ ɞɜɭɯ ɫɨɫɟɞɧɢɯ ɩɥɨɫɤɨɫɬɹɯ (ɝɨɪɢ-
ɡɨɧɬɚɥɶɧɵɯ ɢɥɢ ɜɟɪɬɢɤɚɥɶɧɵɯ ɫɟɱɟɧɢɹɯ). ȼ ɷɬɢɯ ɫɟ-
ɱɟɧɢɹɯ ɧɚɯɨɞɹɬɫɹ ɬɚɤɢɟ ɩɚɪɵ ɡɧɚɱɟɧɢɣ ɩɨɤɚɡɚɬɟɥɹ,
ɤɨɬɨɪɵɟ ɡɚɧɢɦɚɸɬ ɨɞɢɧɚɤɨɜɨɟ ɩɨɥɨɠɟɧɢɟ ɨɬɧɨɫɢ-
ɬɟɥɶɧɨ ɤɨɧɬɭɪɨɜ ɫɟɱɟɧɢɣ ɢ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɦɨɝɭɬ
ɫɱɢɬɚɬɶɫɹ ɤɨɪɪɟɥɢɪɭɟɦɵɦɢ. Ⱦɥɹ ɷɬɨɝɨ ɨɛɚ ɫɟɱɟɧɢɹ
ɦɨɠɧɨ ɪɚɡɛɢɬɶ ɧɚ ɪɚɜɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɷɥɟɦɟɧɬɚɪɧɵɯ
ɩɥɨɳɚɞɨɤ ɢɥɢ ɫɧɟɫɬɢ ɡɧɚɱɟɧɢɹ ɩɨɤɚɡɚɬɟɥɹ ɩɨ ɤɚɠɞɨ-
ɦɭ ɫɟɱɟɧɢɸ ɧɚ ɜɟɪɬɢɤɚɥɶɧɭɸ ɥɢɧɢɸ, ɪɚɫɩɨɥɨɠɟɧɧɭɸ
ɜ ɩɥɨɫɤɨɫɬɢ ɫɟɱɟɧɢɹ, ɚ ɡɚɬɟɦ ɛɪɚɬɶ ɩɨɩɚɪɧɨ ɡɧɚɱɟɧɢɹ
ɫ ɨɞɢɧɚɤɨɜɵɦ ɩɨɪɹɞɤɨɜɵɦ ɧɨɦɟɪɨɦ ɩɨ ɨɛɟɢɦ ɩɥɨɳɚ-
ɞɹɦ ɢɥɢ ɥɢɧɢɹɦ. Ɍɨ ɟɫɬɶ, ɡɞɟɫɶ ɜɬɨɪɨɟ ɫɟɱɟɧɢɟ ɢɥɢ
ɜɬɨɪɚɹ ɥɢɧɢɹ ɢɝɪɚɟɬ ɪɨɥɶ ɜɬɨɪɨɝɨ ɩɨɤɚɡɚɬɟɥɹ. Ɋɚɫɱɟɬ
ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɨ ɢɡɜɟɫɬɧɵɦ ɮɨɪɦɭɥɚɦ.

Ɉɩɪɟɞɟɥɹɟɬɫɹ ɡɧɚɱɟɧɢɟ ɤɨɷɮɮɢɰɢɟɧɬɚ ɤɨɪɪɟ-
ɥɹɰɢɢ:

yx

yx
K

r


 ,

ɝɞɟ
yx

K – ɤɨɪɪɟɥɹɰɢɨɧɧɵɣ ɦɨɦɟɧɬ, ɢɥɢ ɤɨɜɚɪɢɚɰɢɹ;

x
 , y – ɫɬɚɧɞɚɪɬɵ ɡɧɚɱɟɧɢɣ ɩɨɤɚɡɚɬɟɥɹ ɩɨ ɫɨɫɟɞ-

ɧɢɦ ɫɟɱɟɧɢɹɦ ɢɥɢ ɥɢɧɢɹɦ ɞɥɹ ɨɞɢɧɚɤɨɜɵɯ ɧɨɦɟɪɨɜ
ɷɥɟɦɟɧɬɚɪɧɵɯ ɩɥɨɳɚɞɨɤ ɢɥɢ ɨɞɢɧɚɤɨɜɵɯ ɧɨɦɟɪɨɜ
ɡɧɚɱɟɧɢɣ ɩɨɤɚɡɚɬɟɥɹ ɧɚ ɥɢɧɢɹɯ.

ɉɪɨɜɟɪɹɟɬɫɹ ɧɚɞɟɠɧɨɫɬɶ ɡɧɚɱɟɧɢɹ ɤɨɷɮɮɢɰɢ-
ɟɧɬɚ ɤɨɪɪɟɥɹɰɢɢ. ɋɬɚɧɞɚɪɬ ɤɨɷɮɮɢɰɢɟɧɬɚ ɤɨɪɪɟɥɹ-
ɰɢɢ ɪɚɜɟɧ:

n

r
r

21
 ,

ɝɞɟ n  – ɤɨɥɢɱɟɫɬɜɨ ɷɥɟɦɟɧɬɚɪɧɵɯ ɩɥɨɳɚɞɨɤ ɢɥɢ ɡɧɚ-

ɱɟɧɢɣ ɩɨɤɚɡɚɬɟɥɹ ɧɚ ɥɢɧɢɢ ɩɨ ɨɞɧɨɦɭ ɫɟɱɟɧɢɸ.
Ʉɨɷɮɮɢɰɢɟɧɬ ɤɨɪɪɟɥɹɰɢɢ ɧɚɞɟɠɟɧ, ɟɫɥɢ ɜɵ-

ɩɨɥɧɹɟɬɫɹ ɭɫɥɨɜɢɟ:

3
r

r


 .

Ɂɧɚɱɟɧɢɹ ɤɨɷɮɮɢɰɢɟɧɬɚ ɤɨɪɪɟɥɹɰɢɢ ɩɪɢ ɬɚɤɨɦ
ɩɨɞɯɨɞɟ ɡɚɜɢɫɹɬ ɨɬ ɩɨɥɨɠɟɧɢɹ ɫɟɱɟɧɢɣ ɜ ɪɭɞɧɨɦ ɬɟɥɟ
ɩɪɢ ɧɚɥɢɱɢɢ ɧɟɥɢɧɟɣɧɨɣ ɡɚɤɨɧɨɦɟɪɧɨɫɬɢ ɢ ɩɪɢ ɧɟ-
ɞɨɫɬɚɬɨɱɧɨɦ ɤɨɥɢɱɟɫɬɜɟ ɫɟɱɟɧɢɣ. ɇɨ ɭɠɟ ɩɪɢ ɞɟɫɹɬɢ
ɫɟɱɟɧɢɹɯ ɨɧ ɞɚɟɬ ɩɪɢɟɦɥɟɦɵɟ ɪɟɡɭɥɶɬɚɬɵ.

3. ɉɪɢɦɟɧɟɧɢɟ ɫɩɨɫɨɛɚ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɵɯ
ɪɚɡɧɨɫɬɟɣ

ɉɪɢ ɧɚɥɢɱɢɢ ɡɚɤɨɧɨɦɟɪɧɨɝɨ ɢɡɦɟɧɟɧɢɹ ɩɨɤɚɡɚ-
ɬɟɥɹ ɫɥɭɱɚɣɧɭɸ ɤɨɥɟɛɥɟɦɨɫɬɶ ɦɨɠɧɨ ɨɩɪɟɞɟɥɢɬɶ ɱɟ-
ɪɟɡ ɩɟɪɜɵɟ ɢ ɜɬɨɪɵɟ ɪɚɡɧɨɫɬɢ [1].

ɉɨ ɩɟɪɜɵɦ ɪɚɡɧɨɫɬɹɦ:

1

2'

'
2n


 .

ɉɨ ɜɬɨɪɵɦ ɪɚɡɧɨɫɬɹɦ:

2

2''

''
6n


 ,

ɝɞɟ
' ,

'' – ɩɟɪɜɵɟ ɢ ɜɬɨɪɵɟ ɪɚɡɧɨɫɬɢ; 1n , 2n – ɤɨ-

ɥɢɱɟɫɬɜɨ ɩɟɪɜɵɯ ɢ ɜɬɨɪɵɯ ɪɚɡɧɨɫɬɟɣ.
Ɂɧɚɱɟɧɢɹ ɫɥɭɱɚɣɧɵɯ ɤɨɥɟɛɥɟɦɨɫɬɟɣ, ɜɵɱɢɫɥɟɧ-

ɧɵɟ ɩɨ ɩɟɪɜɵɦ ɢ ɜɬɨɪɵɦ ɪɚɡɧɨɫɬɹɦ, ɤɚɤ ɩɪɚɜɢɥɨ, ɧɟ
ɪɚɜɧɵ ɞɪɭɝ ɞɪɭɝɭ. Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɨɤɨɧɱɚɬɟɥɶɧɨɝɨ
ɡɧɚɱɟɧɢɹ ɫɥɭɱɚɣɧɨɣ ɤɨɥɟɛɥɟɦɨɫɬɢ ɩɨ ɤɚɠɞɨɦɭ ɫɟɱɟ-
ɧɢɸ ɧɚɯɨɞɹɬɫɹ ɞɨɜɟɪɢɬɟɥɶɧɵɟ ɢɧɬɟɪɜɚɥɵ ɞɥɹ ɫɥɭ-

ɱɚɣɧɵɯ ɤɨɥɟɛɥɟɦɨɫɬɟɣ '
  ɢ ''

 , ɢ ɫɟɪɟɞɢɧɚ ɨɛɥɚɫ-

ɬɢ ɩɟɪɟɤɪɵɬɢɹ ɢɧɬɟɪɜɚɥɨɜ ɩɪɢɧɢɦɚɟɬɫɹ ɡɚ ɨɤɨɧɱɚ-
ɬɟɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ɫɥɭɱɚɣɧɨɣ ɤɨɥɟɛɥɟɦɨɫɬɢ ɩɨɤɚɡɚɬɟ-
ɥɹ ɜ ɞɚɧɧɨɦ ɫɟɱɟɧɢɢ.

ɉɨɝɪɟɲɧɨɫɬɶ ɫɥɭɱɚɣɧɨɣ ɤɨɥɟɛɥɟɦɨɫɬɢ ɨɩɪɟɞɟ-
ɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ:

n
m

2





 .



ȽȿɈȾȿɁɂə, ɆȺɊɄɒȿɃȾȿɊɂə, Ƚɂɋ
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Ⱦɨɜɟɪɢɬɟɥɶɧɵɣ ɢɧɬɟɪɜɚɥ ɫɥɭɱɚɣɧɨɣ ɤɨɥɟɛɥɟ-
ɦɨɫɬɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ:


    mJ .

ɉɪɢ ɩɪɢɦɟɧɟɧɢɢ ɫɩɨɫɨɛɚ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɵɯ
ɪɚɡɧɨɫɬɟɣ ɡɧɚɱɟɧɢɹ ɩɨɤɚɡɚɬɟɥɟɣ ɜ ɫɟɱɟɧɢɢ ɧɟɨɛɯɨ-
ɞɢɦɨ ɫɧɨɫɢɬɶ ɧɚ ɥɢɧɢɸ, ɪɚɫɩɨɥɨɠɟɧɧɭɸ ɜɞɨɥɶ ɞɥɢɧ-
ɧɨɣ ɨɫɢ ɫɟɱɟɧɢɹ.

4. ɉɪɢɦɟɧɟɧɢɟ ɝɪɚɮɢɱɟɫɤɨɣ ɤɨɪɪɟɥɹɰɢɢ

ɗɬɨɬ ɫɩɨɫɨɛ ɞɚɟɬ ɩɪɢɛɥɢɠɟɧɧɵɟ ɪɟɡɭɥɶɬɚɬɵ,
ɬɚɤ ɤɚɤ ɡɞɟɫɶ ɩɪɢɫɭɬɫɬɜɭɟɬ ɫɭɛɴɟɤɬɢɜɧɵɣ ɮɚɤɬɨɪ.
ɋɩɨɫɨɛ ɭɞɨɛɟɧ ɞɥɹ ɩɟɪɜɵɯ ɩɪɢɤɢɞɨɤ ɢ ɩɪɢ ɧɟɛɨɥɶɲɢɯ
ɨɛɴɟɦɚɯ ɢɫɫɥɟɞɭɟɦɨɣ ɢɧɮɨɪɦɚɰɢɢ. ɋɭɬɶ ɫɩɨɫɨɛɚ ɢɡ-
ɥɨɠɟɧɚ ɜ ɪɚɛɨɬɟ [2].

ɉɪɹɦɚɹ ɥɢɧɢɹ, ɹɜɥɹɸɳɚɹɫɹ ɝɪɚɮɢɱɟɫɤɢɦ ɜɵɪɚ-
ɠɟɧɢɟɦ ɮɨɪɦɵ ɫɜɹɡɢ, ɩɪɨɜɨɞɢɬɫɹ ɱɟɪɟɡ ɡɧɚɱɟɧɢɹ
ɦɟɞɢɚɧ ɩɨɤɚɡɚɬɟɥɹ ɩɨ ɞɜɭɦ ɫɟɱɟɧɢɹɦ ɫ ɭɝɥɨɜɵɦ ɤɨ-
ɷɮɮɢɰɢɟɧɬɨɦ:

x

y
K




  .

Ⱥɧɚɥɢɬɢɱɟɫɤɨɟ ɜɵɪɚɠɟɧɢɟ ɮɨɪɦɵ ɫɜɹɡɢ ɛɭɞɟɬ:

)(
__

ɭɭɯɯ
y

x 



,

ɝɞɟ ɯ , ɭ  – ɤɨɪɪɟɥɢɪɭɟɦɵɟ (ɱɚɫɬɧɵɟ) ɡɧɚɱɟɧɢɹ ɩɨɤɚ-

ɡɚɬɟɥɹ ɩɨ ɞɜɭɦ ɫɟɱɟɧɢɹɦ;
_

ɯ ,
_

ɭ  – ɫɪɟɞɧɢɟ ɡɧɚɱɟɧɢɹ

ɩɨɤɚɡɚɬɟɥɹ ɩɨ ɷɬɢɦ ɫɟɱɟɧɢɹɦ.
Ʉɨɷɮɮɢɰɢɟɧɬ ɤɨɪɪɟɥɹɰɢɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ

ɮɨɪɦɭɥɟ:















21

21

n

n
90sin

n

n
r  , (2)

ɝɞɟ 1n  – ɱɢɫɥɨ ɤɨɪɪɟɥɢɪɭɟɦɵɯ ɡɧɚɱɟɧɢɣ ɩɨɤɚɡɚɬɟɥɹ,

ɩɨɩɚɜɲɢɯ ɜ ɩɟɪɜɵɣ ɢ ɬɪɟɬɢɣ ɤɜɚɞɪɚɧɬɵ ɝɪɚɮɢɤɚ; 2n

– ɚɧɚɥɨɝɢɱɧɨ, ɩɨɩɚɜɲɢɯ ɜɨ ɜɬɨɪɨɣ ɢ ɱɟɬɜɟɪɬɵɣ ɤɜɚɞ-
ɪɚɧɬɵ.

ȼɦɟɫɬɨ ɱɢɫɥɚ ɡɧɚɱɟɧɢɣ ɩɨɤɚɡɚɬɟɥɹ, ɨɫɨɛɟɧɧɨ
ɩɪɢ ɦɚɥɨɦ ɨɛɴɟɦɟ ɜɵɛɨɪɤɢ, ɦɨɠɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ
ɡɧɚɱɟɧɢɹ ɩɥɨɳɚɞɟɣ ɩɨ ɤɜɚɞɪɚɧɬɚɦ ɜɧɭɬɪɢ ɤɨɧɬɭɪɚ,
ɩɪɨɜɟɞɟɧɧɨɝɨ ɩɨ ɤɪɚɣɧɢɦ ɡɧɚɱɟɧɢɹɦ ɩɨɤɚɡɚɬɟɥɹ;
ɩɥɨɳɚɞɢ ɨɩɪɟɞɟɥɹɸɬɫɹ ɬɨɱɟɱɧɨɣ ɩɚɥɟɬɤɨɣ.

ȿɫɥɢ ɮɨɪɦɭɥɚ (2) ɞɚɟɬ ɹɜɧɨ ɡɚɜɵɲɟɧɧɵɣ ɪɟ-
ɡɭɥɶɬɚɬ, ɦɨɠɧɨ ɩɪɢɦɟɧɢɬɶ ɜɢɞɨɢɡɦɟɧɟɧɧɵɣ ɜɚɪɢɚɧɬ:

21

21

n

n

n

n
r




 .

Ɋɢɫɭɧɨɤ 1 ɩɨɹɫɧɹɟɬ ɫɭɳɧɨɫɬɶ ɝɪɚɮɢɱɟɫɤɨɝɨ ɫɩɨ-
ɫɨɛɚ.

Ɋɢɫ.1

ɂɫɫɥɟɞɨɜɚɧɢɹ, ɩɪɨɜɟɞɟɧɧɵɟ ɭɤɚɡɚɧɧɵɦɢ ɫɩɨɫɨ-
ɛɚɦɢ ɩɨ ɞɚɧɧɵɦ ɪɚɡɜɟɞɤɢ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɩɨɥɢɦɟ-
ɬɚɥɥɢɱɟɫɤɢɯ ɦɟɫɬɨɪɨɠɞɟɧɢɣ Ⱦɚɥɶɧɟɝɨ ȼɨɫɬɨɤɚ, ɩɨ-
ɡɜɨɥɢɥɢ ɫɞɟɥɚɬɶ ɫɥɟɞɭɸɳɢɟ ɜɵɜɨɞɵ.

ɏɚɪɚɤɬɟɪ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɨɫɧɨɜɧɵɯ ɩɨɤɚɡɚɬɟɥɟɣ
ɪɭɞɧɵɯ ɬɟɥ  ɡɚɜɢɫɢɬ ɨɬ ɢɯ ɝɟɧɟɬɢɱɟɫɤɢɯ ɢ ɦɨɪɮɨɥɨɝɢ-
ɱɟɫɤɢɯ ɨɫɨɛɟɧɧɨɫɬɟɣ. ȼɵɛɨɪ ɫɩɨɫɨɛɚ ɢɫɫɥɟɞɨɜɚɧɢɹ
ɯɚɪɚɤɬɟɪɚ ɩɪɨɰɟɫɫɚ ɢ ɩɨɥɭɱɟɧɢɹ ɤɨɥɢɱɟɫɬɜɟɧɧɵɯ
ɨɰɟɧɨɤ ɪɚɫɩɪɟɞɟɥɟɧɢɣ ɡɚɜɢɫɢɬ ɨɬ ɫɨɨɬɧɨɲɟɧɢɹ ɫɥɭ-
ɱɚɣɧɨɣ ɤɨɥɟɛɥɟɦɨɫɬɢ ɢ ɡɚɤɨɧɨɦɟɪɧɨɫɬɢ ɪɚɫɩɪɟɞɟɥɟ-
ɧɢɹ ɩɨɤɚɡɚɬɟɥɹ, ɚ ɬɚɤɠɟ ɨɬ ɫɬɟɩɟɧɢ ɢɡɭɱɟɧɧɨɫɬɢ ɪɭɞ-
ɧɵɯ ɬɟɥ ɪɚɡɜɟɞɨɱɧɵɦɢ ɢ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɦɢ ɪɚɛɨɬɚ-
ɦɢ. Ɋɚɫɫɦɨɬɪɟɧɧɵɟ ɫɩɨɫɨɛɵ ɢɫɫɥɟɞɨɜɚɧɢɹ ɪɚɫɩɪɟ-
ɞɟɥɟɧɢɣ ɨɫɧɨɜɧɵɯ ɩɨɤɚɡɚɬɟɥɟɣ ɦɟɫɬɨɪɨɠɞɟɧɢɣ ɩɪɢ
ɩɪɚɜɢɥɶɧɨɦ ɜɵɛɨɪɟ ɨɛɥɚɫɬɢ ɢɯ ɩɪɢɦɟɧɟɧɢɹ ɞɚɸɬ ɧɚ-
ɞɟɠɧɵɟ ɪɟɡɭɥɶɬɚɬɵ.
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ɉɨɞɫɬɚɜɢɜ ɡɧɚɱɟɧɢɹ ɷɬɢɯ ɜɵɪɚɠɟɧɢɣ ɜ ɮɨɪɦɭɥɭ
(5), ɩɨɥɭɱɢɦ

mS= mP l ,3 qk (6)

ɝɞɟ k  – ɱɢɫɥɨ ɬɨɱɟɤ ɧɚ ɫɬɨɪɨɧɟ ɩɪɹɦɨɭɝɨɥɶɧɢɤɚ, ɩɚ-
ɪɚɥɥɟɥɶɧɨɣ ɨɫɢ ɯ; q – ɱɢɫɥɨ ɬɨɱɟɤ ɧɚ ɫɬɨɪɨɧɟ ɩɪɹɦɨ-
ɭɝɨɥɶɧɢɤɚ, ɩɚɪɚɥɥɟɥɶɧɨɣ ɨɫɢ y (ɨɛɳɟɟ ɱɢɫɥɨ ɬɨɱɟɤ
ɪɚɜɧɨ 2k +2q-4).

Ⱦɥɹ ɤɨɧɬɭɪɚ ɜ ɮɨɪɦɟ ɤɜɚɞɪɚɬɚ (k=q=2)  ɫɨ ɫɬɨ-
ɪɨɧɨɣ, ɪɚɜɧɨɣ l:

mS = .lmSm PP  (7)

Ⱥɧɚɥɢɡ ɬɨɱɧɨɫɬɢ ɨɩɪɟɞɟɥɟɧɢɹ ɩɥɚɧɨɜɵɯ ɤɨɨɪ-
ɞɢɧɚɬ ɬɨɱɟɤ ɜɵɩɨɥɧɢɦ ɞɥɹ ɤɨɧɬɭɪɚ ɤɜɚɞɪɚɬɧɨɣ ɮɨɪ-
ɦɵ.

ɂɡ ɜɵɪɚɠɟɧɢɣ (3) ɢ (6) ɫɥɟɞɭɟɬ:

mP= .
100100

lmSm

S

m CCS  ( 8 )

ɇɚ ɪɢɫ.3 ɞɚɧɚ ɝɪɚɮɢɱɟɫɤɚɹ ɢɧɬɟɪɩɪɟɬɚɰɢɹ
ɭɪɚɜɧɟɧɢɹ (8). ɉɨ ɨɫɢ ɯ ɨɬɥɨɠɟɧɵ ɨɲɢɛɤɢ mP ɜ ɫɦ,  ɚ
ɩɨ ɨɫɢ ɭ - ɩɥɨɳɚɞɶ ɤɜɚɞɪɚɬɚ S ɜ ɫɨɬɤɚɯ ɢ ɞɥɢɧɚ ɫɬɨ-
ɪɨɧɵ l ɜ ɦ ɩɪɢ  ɨɲɢɛɤɚɯ mC  ɨɬ 0,1 ɞɨ 1,0%.

Ⱥɧɚɥɢɡ ɩɪɢɜɟɞɟɧɧɵɯ ɧɚ ɪɢɫ.3 ɤɪɢɜɵɯ ɩɨɤɚɡɵɜɚ-
ɟɬ, ɱɬɨ ɫ ɭɜɟɥɢɱɟɧɢɟɦ ɩɥɨɳɚɞɢ ɤɜɚɞɪɚɬɚ (ɞɥɢɧɵ ɟɝɨ
ɫɬɨɪɨɧɵ) ɢ ɨɲɢɛɤɢ mC  ɩɨɝɪɟɲɧɨɫɬɢ mP ɭɜɟɥɢɱɢɜɚɸɬɫɹ.

ɋɨɝɥɚɫɧɨ ɢɧɫɬɪɭɤɰɢɢ ɩɨ ɦɟɠɟɜɚɧɢɸ ɡɟɦɟɥɶ [1]
ɫɪɟɞɧɢɟ ɤɜɚɞɪɚɬɢɱɟɫɤɢɟ ɩɨɝɪɟɲɧɨɫɬɢ ɩɨɥɨɠɟɧɢɹ ɦɟ-
ɠɟɜɵɯ ɡɧɚɤɨɜ ɨɬɧɨɫɢɬɟɥɶɧɨ ɩɭɧɤɬɨɜ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɣ
ɝɟɨɞɟɡɢɱɟɫɤɨɣ ɫɟɬɢ ɩɪɢ ɫɴɺɦɤɟ ɝɨɪɨɞɨɜ ɢ ɩɨɫɺɥɤɨɜ ɧɟ
ɞɨɥɠɧɵ ɩɪɟɜɵɲɚɬɶ 0,1 ɦɦ ɜ ɦɚɫɲɬɚɛɟ ɩɥɚɧɚ (1/t)
1:1000 ɢ 1/2000, ɩɪɟɞɟɥɶɧɵɟ ɩɨɝɪɟɲɧɨɫɬɢ ɩɨɥɨɠɟɧɢɹ

ɬɨɱɤɢ ɧɟ ɞɨɥɠɧɵ ɩɪɟɜɵɲɚɬɶ ɭɞɜɨɟɧɧɨɣ ɫɪɟɞɧɟɣ
ɤɜɚɞɪɚɬɢɱɟɫɤɨɣ ɩɨɝɪɟɲɧɨɫɬɢ, ɚ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɤɨ-
ɨɪɞɢɧɚɬ ɦɟɠɟɜɵɯ ɡɧɚɤɨɜ ɫɥɟɞɭɟɬ ɢɫɩɨɥɶɡɨɜɚɬɶ:

- ɫɩɭɬɧɢɤɨɜɵɟ ɝɟɨɞɟɡɢɱɟɫɤɢɟ ɢɡɦɟɪɟɧɢɹ;
- ɬɪɢɚɧɝɭɥɹɰɢɸ, ɩɨɥɢɝɨɧɨɦɟɬɪɢɸ, ɬɪɢɥɚɬɟɪɚ-

ɰɢɸ, ɩɪɹɦɵɟ, ɨɛɪɚɬɧɵɟ, ɢ ɤɨɦɛɢɧɢɪɨɜɚɧɧɵɟ ɡɚɫɟɱɤɢ,
ɥɭɱɟɜɵɟ ɫɢɫɬɟɦɵ;

- ɮɨɬɨɝɪɚɦɦɟɬɪɢɱɟɫɤɢɣ ɦɟɬɨɞ.

Ɋɢɫ.3. Ƚɪɚɮɢɱɟɫɤɨɟ ɩɪɟɞɫɬɚɜɥɟɧɢɟ ɢɡɦɟɧɟɧɢɹ
ɩɨɝɪɟɲɧɨɫɬɢ mP ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɪɚɡɦɟɪɚ
ɩɥɨɳɚɞɢ ɭɱɚɫɬɤɚ S  ɢ ɡɚɞɚɧɧɨɣ ɨɲɢɛɤɢ mC

Ⱦɨɩɭɫɬɢɦɵɟ ɢɧɫɬɪɭɤɰɢɟɣ ɨɲɢɛɤɢ mP  ɜ ɫɦ ɞɥɹ
ɪɚɫɫɦɚɬɪɢɜɚɟɦɵɯ ɦɚɫɲɬɚɛɨɜ ɩɨɤɚɡɚɧɵ ɧɚ ɪɢɫ.3 ɜ ɜɢ-
ɞɟ ɩɭɧɤɬɢɪɧɵɯ ɥɢɧɢɣ. Ⱦɥɹ ɭɫɬɚɧɨɜɥɟɧɢɹ ɦɟɬɨɞɨɜ ɨɩ-
ɪɟɞɟɥɟɧɢɹ ɩɥɚɧɨɜɵɯ ɤɨɨɪɞɢɧɚɬ ɬɨɱɟɤ ɤɨɧɬɭɪɚ ɪɚɫ-
ɫɱɢɬɚɧɵ ɬɚɤ ɠɟ ɨɬɧɨɫɢɬɟɥɶɧɵɟ ɫɪɟɞɧɢɟ ɤɜɚɞɪɚɬɢɱɟ-
ɫɤɢɟ ɩɨɝɪɟɲɧɨɫɬɢ ɢɡɦɟɪɟɧɢɹ ɞɥɢɧɵ ɫɬɨɪɨɧɵ ɤɜɚɞɪɚ-
ɬɚ ɩɨ ɮɨɪɦɭɥɟ mP/l=mC /100. ȼɵɱɢɫɥɟɧɧɵɟ ɡɧɚɱɟɧɢɹ
ɨɬɧɨɫɢɬɟɥɶɧɵɯ ɨɲɢɛɨɤ ɩɪɢ ɢɡɦɟɧɟɧɢɢ ɜɟɥɢɱɢɧɵ
ɨɲɢɛɤɢ mC  ɨɬ 0,1 ɞɨ 1,0% ɫ ɢɧɬɟɪɜɚɥɨɦ ɱɟɪɟɡ 0,1%

ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ.
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Ɍɚɛɥɢɰɚ

mC,%. 0,1 0,2 0,3 0,4 0,5 0,6 0,7 0,8 0,9 1,0

mP / l 1/1000 1/500 1/330 1/250 1/200 1/170 1/140 1/120 1/110 1/100

ɉɪɢ ɪɚɫɱɺɬɟ ɩɨɝɪɟɲɧɨɫɬɟɣ mP ɪɢɫ.3) ɢ ɨɬɧɨɫɢ-
ɬɟɥɶɧɵɯ ɩɨɝɪɟɲɧɨɫɬɟɣ mP/l (ɬɚɛɥɢɰɚ) ɦɢɧɢɦɚɥɶɧɨɟ
ɡɧɚɱɟɧɢɟ ɩɨɝɪɟɲɧɨɫɬɢ mC  ɩɪɢɧɹɬɨ ɪɚɜɧɵɦ 0,1%.

ɋɩɟɰɢɚɥɢɫɬɵ ɜ ɨɛɥɚɫɬɢ ɤɚɞɚɫɬɪɚ ɫɱɢɬɚɸɬ, ɱɬɨ
ɮɚɤɬɢɱɟɫɤɚɹ ɩɨɝɪɟɲɧɨɫɬɶ mC ɜ ɪɚɡɵ ɛɨɥɶɲɟ ɩɪɢɧɹ-

ɬɨɣ ɩɪɢ ɪɚɫɱɺɬɚɯ ɦɢɧɢɦɚɥɶɧɨɣ ɩɨɝɪɟɲɧɨɫɬɢ. ɍɱɢɬɵ-
ɜɚɹ ɷɬɨ, ɚ ɬɚɤɠɟ ɫɪɚɜɧɢɜɚɹ ɱɢɫɥɟɧɧɵɟ ɡɧɚɱɟɧɢɹ ɪɚɫ-
ɱɺɬɧɵɯ ɩɨɝɪɟɲɧɨɫɬɟɣ mP c ɡɚɞɚɧɧɵɦɢ ɜ ɢɧɫɬɪɭɤɰɢɢ
ɪɢɫ.3), ɦɨɠɧɨ ɫɞɟɥɚɬɶ ɫɥɟɞɭɸɳɢɟ ɨɫɧɨɜɧɵɟ ɜɵɜɨɞɵ.

1. ɉɪɢɧɹɬɚɹ ɜ ɢɧɫɬɪɭɤɰɢɢ [1] ɫɪɟɞɧɹɹ ɤɜɚɞɪɚɬɢ-
ɱɟɫɤɚɹ ɩɨɝɪɟɲɧɨɫɬɶ ɩɨɥɨɠɟɧɢɹ ɦɟɠɟɜɵɯ ɡɧɚɤɨɜ ɨɬ-
ɧɨɫɢɬɟɥɶɧɨ ɩɭɧɤɬɨɜ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɣ ɝɟɨɞɟɡɢɱɟɫɤɨɣ
ɫɟɬɢ 0,1 ɦɦ ɜ ɦɚɫɲɬɚɛɟ ɩɥɚɧɚ ɨɛɨɫɧɨɜɚɧɚ. Ⱦɨɩɭɫɬɢ-
ɦɚɹ ɨɲɢɛɤɚ mP ɧɟɡɧɚɱɢɬɟɥɶɧɨ ɩɪɟɜɵɲɚɟɬ ɜɟɥɢɱɢɧɭ
ɪɚɫɱɺɬɧɨɣ ɨɲɢɛɤɢ ɥɢɲɶ ɞɥɹ ɭɱɚɫɬɤɨɜ ɫɴɺɦɤɢ ɩɥɨɳɚ-
ɞɶɸ ɦɟɧɟɟ ɱɟɬɵɪɺɯ ɫɨɬɨɤ, ɱɬɨ ɧɟɨɛɯɨɞɢɦɨ ɭɱɢɬɵɜɚɬɶ
ɩɪɢ ɩɪɨɜɟɞɟɧɢɢ ɩɨɥɟɜɵɯ ɝɟɨɞɟɡɢɱɟɫɤɢɯ ɢɡɦɟɪɟɧɢɣ.

2. Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɤɨɨɪɞɢɧɚɬ ɦɟɠɟɜɵɯ ɡɧɚɤɨɜ
ɭɱɚɫɬɤɨɜ ɦɟɫɬɧɨɫɬɢ ɤɪɨɦɟ ɭɤɚɡɚɧɧɵɯ ɜɵɲɟ ɦɟɬɨɞɨɜ
ɦɨɠɧɨ ɪɟɤɨɦɟɧɞɨɜɚɬɶ ɢɫɩɨɥɶɡɨɜɚɬɶ ɬɚɤ ɠɟ ɬɟɨɞɨɥɢɬ-
ɧɵɟ ɯɨɞɵ ɫ ɩɪɟɞɟɥɶɧɵɦɢ ɨɬɧɨɫɢɬɟɥɶɧɵɦɢ ɩɨɝɪɟɲɧɨ-

ɫɬɹɦɢ 1:3000 ɢ 1:2000 [2].

Ʌɢɬɟɪɚɬɭɪɚ

1. ɂɧɫɬɪɭɤɰɢɹ ɩɨ ɦɟɠɟɜɚɧɢɸ ɡɟɦɟɥɶ. Ʉɨɦɢɬɟɬ Ɋɨɫ-
ɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ ɩɨ ɡɟɦɟɥɶɧɵɦ ɪɟɫɭɪɫɚɦ ɢ ɡɟɦɥɟɭɫɬ-
ɪɨɣɫɬɜɭ. Ɇ.: Ɋɨɫɤɨɦɡɟɦ,1996, ɫ.31.

2. ɂɧɫɬɪɭɤɰɢɹ ɩɨ ɬɨɩɨɝɪɚɮɢɱɟɫɤɨɣ ɫɴɺɦɤɟ ɜ ɦɚɫ-
ɲɬɚɛɚɯ 1:5000, 1:2000, 1:1000 ɢ 1:500. Ɇ.»ɇɟɞɪɚ» 1982,
ɫ. 160.

3. ɉɚɜɥɨɜ ȼɂ. Ɉ ɬɨɱɧɨɫɬɢ ɨɩɪɟɞɟɥɟɧɢɹ ɤɨɨɪɞɢɧɚɬ
ɝɟɨɥɨɝɢɱɟɫɤɢɯ ɬɨɱɟɤ ɩɪɢ ɪɚɡɜɟɞɤɟ ɦɟɫɬɨɪɨɠɞɟɧɢɣ ɩɨɥɟɡ-
ɧɵɯ ɢɫɤɨɩɚɟɦɵɯ. Ȼɸɥɥɟɬɟɧɶ ɧɚɭɱɧɨɬɟɯɧɢɱɟɫɤɨɣ ɢɧɮɨɪ-
ɦɚɰɢɢ. ʋ66, Ɇɟɬɨɞɢɤɚ, ɬɟɯɧɢɤɚ ɢ ɷɤɨɧɨɦɢɤɚ ɚɷɪɨɝɟɨɥɨ-
ɝɢɱɟɫɤɢɯ ɢ ɚɷɪɨɮɨɬɨɬɨɩɨɝɪɚɮɢɱɟɫɤɢɯ ɪɚɛɨɬ.: ȼɂɗɆɋ,
1965, ɫ.48-52.

4. ɉɚɜɥɨɜ ȼɂ. Ɉ ɬɨɱɧɨɫɬɢ ɨɩɪɟɞɟɥɟɧɢɹ ɤɨɨɪɞɢɧɚɬ
ɬɨɱɟɤ ɝɟɨɥɨɝɢɱɟɫɤɢɯ ɧɚɛɥɸɞɟɧɢɣ ɩɪɢ ɪɚɡɜɟɞɤɟ ɦɟɫɬɨɪɨɠ-
ɞɟɧɢɣ ɩɨɥɟɡɧɵɯ ɢɫɤɨɩɚɟɦɵɯ. Ɇɚɪɤɲɟɣɞɟɪɫɤɢɣ ɜɟɫɬɧɢɤ
ʋ3, 2011, ɫ. 29-32.

5. ɉɚɜɥɨɜ ȼɂ. ɍɪɚɜɧɟɧɢɹ ɫɜɹɡɢ ɦɟɠɞɭ ɬɨɱɧɨɫɬɶɸ
ɨɩɪɟɞɟɥɟɧɢɹ ɩɥɨɳɚɞɢ ɭɱɚɫɬɤɚ ɫɴɺɦɤɢ ɢ ɤɨɨɪɞɢɧɚɬ ɟɝɨ
ɤɨɧɬɭɪɧɵɯ ɬɨɱɟɤ. Ɇɚɪɤɲɟɣɞɟɪɫɤɢɣ ɜɟɫɬɧɢɤ ʋ6, 2011.

ȼɢɤɬɨɪ ɂɜɚɧɨɜɢɱ ɉɚɜɥɨɜ,  ɝɨɪɧɵɣ ɢɧɠɟɧɟɪɦɚɪɤɲɟɣɞɟɪ,
ɞɪ ɬɟɯɧɧɚɭɤ, ɩɪɨɮ., ɬɟɥ. (812)328-84-13,
ɦɨɛɬɟɥ. 8-953-356-02-08, E-mail: Kaf-Ig@spmi.ru
ɇɚɰɢɨɧɚɥɶɧɵɣ ɦɢɧɟɪɚɥɶɧɨɫɵɪɶɟɜɨɣ ɭɧɢɜɟɪɫɢɬɟɬ «Ƚɨɪɧɵɣ»,
ɝɋɚɧɤɬɉɟɬɟɪɛɭɪɝ

ɈɈɈ  «ɋɨɸɡ ɦɚɪɤɲɟɣɞɟɪɨɜ Ɋɨɫɫɢɢ» ɇɈɑɍ «ɐȾɈ «Ƚɨɪɧɨɟ ɨɛɪɚɡɨɜɚɧɢɟ»

Ʌɢɰɟɧɡɢɹ ɫɟɪɢɢ 77 ʋ 002121, Ɋɟɝɢɫɬɪɚɰɢɨɧɧɵɣ ʋ 029073)

Ƚɪɚɮɢɤ ɩɪɨɜɟɞɟɧɢɹ ɤɭɪɫɨɜ ɧɚ 2016 ɝɨɞ (72 ɱɚɫɚ):
ɋɪɨɤɢ ɩɪɨɜɟɞɟɧɢɹ ɇɚɩɪɚɜɥɟɧɢɟ Ʉɚɬɟɝɨɪɢɹ  ɫɥɭɲɚɬɟɥɟɣ

11.04.2016-20.04.2016
23.05.2016-03.06.2016**
26.09.2016-05.10.2016***
17.10.2016-28.10.2016****
14.11.2016-23.11.2016

©Ɇɚɪɤɲɟɣɞɟɪɫɤɨɟ ɞɟɥɨ»
ɫɩɟɰɢɚɥɢɫɬɵ ɝɨɪɧɨ- ɢ ɧɟɮɬɟɝɚɡɨ-
ɞɨɛɵɜɚɸɳɢɯ ɨɪɝɚɧɢɡɚɰɢɣ

23.05.2016-03.06.2016**
26.09.2016-05.10.2016***
17.10.2016-28.10.2016****

©Ƚɟɨɥɨɝɢɹ»
ɫɩɟɰɢɚɥɢɫɬɵ ɝɨɪɧɨ- ɢ ɧɟɮɬɟɝɚɡɨ-
ɞɨɛɵɜɚɸɳɢɯ ɨɪɝɚɧɢɡɚɰɢɣ

23.05.2016-03.06.2016**
26.09.2016-05.10.2016***
17.10.2016-28.10.2016****

©ɉɪɨɦɵɲɥɟɧɧɚɹ  ɛɟɡɨɩɚɫ-

ɧɨɫɬɶ ɨɩɚɫɧɵɯ ɩɪɨɢɡɜɨɞɫɬ-

ɜɟɧɧɵɯ ɨɛɴɟɤɬɨɜ»

ɫɩɟɰɢɚɥɢɫɬɵ ɝɨɪɧɨ- ɢ ɧɟɮɬɟɝɚɡɨ-
ɞɨɛɵɜɚɸɳɢɯ ɨɪɝɚɧɢɡɚɰɢɣ

23.05.2016-03.06.2016**
26.09.2016-05.10.2016***
17.10.2016-28.10.2016****

©Ɋɚɰɢɨɧɚɥɶɧɨɟ ɢɫɩɨɥɶɡɨɜɚ-

ɧɢɟ ɢ ɨɯɪɚɧɚ ɧɟɞɪ»

ɫɩɟɰɢɚɥɢɫɬɵ ɫɥɭɠɛ ɥɢɰɟɧɡɢɪɨ-
ɜɚɧɢɹ, ɧɟɞɪɨɩɨɥɶɡɨɜɚɧɢɹ, ɝɥɚɜ-
ɧɨɝɨ ɝɟɨɥɨɝɚ

23.05.2016-03.06.2016**
26.09.2016-05.10.2016***
17.10.2016-28.10.2016****

©Ɂɟɦɥɟɭɫɬɪɨɣɫɬɜɨ ɢ ɡɟɦɟɥɶ-

ɧɵɣ ɤɚɞɚɫɬɪ»

ɫɩɟɰɢɚɥɢɫɬɵ ɝɨɪɧɨ- ɢ ɧɟɮɬɟɝɚɡɨ-
ɞɨɛɵɜɚɸɳɢɯ ɨɪɝɚɧɢɡɚɰɢɣ

* - ɨɱɧɚɹ ɱɚɫɬɶ ɤɭɪɫɨɜ ɩɨɜɵɲɟɧɢɹ ɤɜɚɥɢɮɢɤɚɰɢɢ (29.02.2016-04.03.2016) ɩɪɨɜɨɞɢɬɫɹ ɜ ɝɌɸɦɟɧɢ. ɋɥɭɲɚɬɟɥɢ ɤɭɪɫɨɜ ɩɪɢɦɭɬ ɭɱɚɫɬɢɟ ɜ ɪɚ-
ɛɨɬɟ ȼɫɟɪɨɫɫɢɣɫɤɨɣ ɧɚɭɱɧɨɩɪɚɤɬɢɱɟɫɤɨɣ ɤɨɧɮɟɪɟɧɰɢɢ «ɉɪɨɦɵɲɥɟɧɧɚɹ ɛɟɡɨɩɚɫɧɨɫɬɶ ɢ ɝɟɨɥɨɝɨɦɚɪɤɲɟɣɞɟɪɫɤɨɟ ɨɛɟɫɩɟɱɟɧɢɟ ɪɚɛɨɬ ɩɪɢ
ɞɨɛɵɱɟ ɭɝɥɟɜɨɞɨɪɨɞɧɨɝɨ ɫɵɪɶɹ»
** - ɨɱɧɚɹ ɱɚɫɬɶ ɤɭɪɫɨɜ ɩɨɜɵɲɟɧɢɹ ɤɜɚɥɢɮɢɤɚɰɢɢ (30.05.2016-03.06.2016) ɩɪɨɜɨɞɢɬɫɹ ɜ ɝɄɢɫɥɨɜɨɞɫɤɟ. ɋɥɭɲɚɬɟɥɢ ɤɭɪɫɨɜ ɩɪɢɦɭɬ ɭɱɚɫɬɢɟ ɜ
ɪɚɛɨɬɟ ȼɫɟɪɨɫɫɢɣɫɤɨɣ ɧɚɭɱɧɨɩɪɚɤɬɢɱɟɫɤɨɣ ɤɨɧɮɟɪɟɧɰɢɢ «ɉɪɨɦɵɲɥɟɧɧɚɹ ɛɟɡɨɩɚɫɧɨɫɬɶ ɩɪɢ ɧɟɞɪɨɩɨɥɶɡɨɜɚɧɢɢ ɢ ɨɯɪɚɧɚ ɧɟɞɪ»
*** - ɤɭɪɫɵ ɩɨɜɵɲɟɧɢɹ ɤɜɚɥɢɮɢɤɚɰɢɢ ɩɪɨɜɨɞɹɬɫɹ ɜ ɝəɥɬɟ. ɋɥɭɲɚɬɟɥɢ ɤɭɪɫɨɜ ɩɪɢɦɭɬ ɭɱɚɫɬɢɟ ɜ ɪɚɛɨɬɟ ȼɫɟɪɨɫɫɢɣɫɤɨɣ ɤɨɧɮɟɪɟɧɰɢɢ «Ɋɚ-
ɰɢɨɧɚɥɶɧɨɟ ɢ ɛɟɡɨɩɚɫɧɨɟ ɧɟɞɪɨɩɨɥɶɡɨɜɚɧɢɟ»
**** Ɉɱɧɚɹ ɱɚɫɬɶ ɤɭɪɫɨɜ ɩɨɜɵɲɟɧɢɹ ɤɜɚɥɢɮɢɤɚɰɢɢ (24.10.2016-28.10.2016) ɩɪɨɜɨɞɢɬɫɹ ɜ ɝɋɚɧɤɬɉɟɬɟɪɛɭɪɝɟ.

ɉɨɥɭɱɢɬɶ ɛɨɥɟɟ ɩɨɞɪɨɛɧɭɸ ɢɧɮɨɪɦɚɰɢɸ ɨ ɩɨɥɧɨɦ ɩɟɪɟɱɧɟ ɧɚɩɪɚɜɥɟɧɢɣ ɤɭɪɫɨɜ ɩɨɜɵɲɟɧɢɹ ɤɜɚɥɢɮɢɤɚɰɢɢ ɢ ɩɟɪɟ-
ɩɨɞɝɨɬɨɜɤɢ ɦɨɠɧɨ ɧɚ ɫɚɣɬɟ www.mwork.su, ɩɨ e-mail: gorobr@inbox.ru ɢɥɢ ɩɨ ɬɟɥ. (495) 641-00-45, (499) 263-15-55



ɉɊɈȻɅȿɆɕ ȽɈɊɇɈɃ ȽȿɈɆȿɏȺɇɂɄɂ

ɆȺɊɄɒȿɃȾȿɊɋɄɂɃ ȼȿɋɌɇɂɄ ʋ 1 – 2016 ɝ.

35

ɍȾɄ 622.831:550.543
ȼɂɅɹɲɟɧɤɨ

ɊȺɁȼɂɌɂȿ ȽȿɈɆȿɏȺɇɂɑȿɋɄɈȽɈ ɆɈɇɂɌɈɊɂɇȽȺ ɋȼɈɃɋɌȼ ɂ ɋɈɋɌɈəɇɂə ɆȺɋɋɂȼȺ
ȽɈɊɇɕɏ ɉɈɊɈȾ ɉɊɂ ɉɈȾɁȿɆɇɈɃ ɊȺɁɊȺȻɈɌɄȿ ɆȿɋɌɈɊɈɀȾȿɇɂɃ ɋɅɈɀɇɈɃ

ɋɌɊɍɄɌɍɊɕ1

Ɉɩɢɫɚɧɵ ɨɫɧɨɜɧɵɟ ɧɚɭɱɧɵɟ ɢ ɩɪɚɤɬɢɱɟɫɤɢɟ ɪɟɡɭɥɶɬɚɬɵ ɪɚɡɜɢɬɢɹ ɦɟɬɨɞɨɜ ɢ ɫɪɟɞɫɬɜ ɝɟɨɦɟɯɚɧɢɱɟɫɤɨɝɨ ɦɨɧɢɬɨɪɢɧɝɚ
ɫɜɨɣɫɬɜ ɢ ɫɨɫɬɨɹɧɢɹ ɦɚɫɫɢɜɚ ɝɨɪɧɵɯ ɩɨɪɨɞ ɩɪɢ ɩɨɞɡɟɦɧɨɣ ɪɚɡɪɚɛɨɬɤɟ ɦɟɫɬɨɪɨɠɞɟɧɢɣ ɫɥɨɠɧɨɣ ɫɬɪɭɤɬɭɪɵ. Ⱦɚɧɵ ɨɛɳɚɹ ɯɚ-
ɪɚɤɬɟɪɢɫɬɢɤɚ ɢ ɡɚɞɚɱɢ ɦɨɧɢɬɨɪɢɧɝɚ, ɜɵɩɨɥɧɟɧ ɜɵɛɨɪ ɦɟɬɨɞɨɜ ɢ ɫɪɟɞɫɬɜ ɤɨɧɬɪɨɥɹ ɢ ɨɰɟɧɤɚ ɫɨɫɬɨɹɧɢɹ ɦɚɫɫɢɜɚ ɪɭɞ ɢ ɩɨɪɨɞ
ɡɜɭɤɨɦɟɬɪɢɱɟɫɤɢɦɢ ɩɪɢɛɨɪɚɦɢ. ɉɪɢɜɟɞɟɧɵ ɪɟɡɭɥɶɬɚɬɵ ɢɫɫɥɟɞɨɜɚɧɢɣ ɜɥɢɹɧɢɹ ɝɥɭɛɢɧɵ ɨɬɪɚɛɨɬɤɢ ɧɚ ɭɫɬɨɣɱɢɜɨɫɬɶ ɝɨɪɢ-
ɡɨɧɬɚɥɶɧɵɯ ɨɛɧɚɠɟɧɢɣ ɜ ɨɱɢɫɬɧɵɯ ɤɚɦɟɪɚɯ. Ⱦɚɧ ɩɪɨɝɧɨɡ ɭɫɬɨɣɱɢɜɨɫɬɢ ɨɛɧɚɠɟɧɢɣ ɤɚɦɟɪɧɵɯ ɫɢɫɬɟɦ ɪɚɡɪɚɛɨɬɤɢ
ɩɪɢɩɨɜɟɪɯɧɨɫɬɧɵɯ ɡɚɩɚɫɨɜ ɩɨ ɪɟɡɭɥɶɬɚɬɚɦ ɦɧɨɝɨɥɟɬɧɢɯ ɢɫɫɥɟɞɨɜɚɧɢɣ ɧɚɩɪɹɠɟɧɧɨ±ɞɟɮɨɪɦɢɪɨɜɚɧɧɨɝɨ ɫɨɫɬɨɹɧɢɹ ɦɟɫɬɨ-
ɪɨɠɞɟɧɢɣ ɫɥɨɠɧɨɣ ɫɬɪɭɤɬɭɪɵ ɍɤɪɚɢɧɵ.
ɄɅɘɑȿȼɕȿ ɋɅɈȼȺ: ɝɟɨɦɟɯɚɧɢɱɟɫɤɢɣ ɦɨɧɢɬɨɪɢɧɝ; ɝɨɪɧɵɟ ɩɨɪɨɞɵ; ɦɟɫɬɨɪɨɠɞɟɧɢɹ ɫɥɨɠɧɨɣ ɫɬɪɭɤɬɭɪɵ; ɩɨɞɡɟɦɧɚɹ ɪɚɡɪɚ-
ɛɨɬɤɚ;  ɩɪɢɛɨɪɧɨɟ ɨɛɟɫɩɟɱɟɧɢɟ; ɨɰɟɧɤɚ; ɩɪɨɝɧɨɡ.

V.I.Lyashenko

DEVELOPMENT OF GEOMECHANICAL MONITORING OF PROPERTIES AND THE

CONDITION OF THE MASSIF OF ROCKS BY UNDERGROUND MINING OF FIELDS OF

DIFFICULT STRUCTURE
The main scientific and practical results of development of methods and means of geomechanical monitoring of properties and
condition of the massif of rocks are described by underground mining of fields of difficult structure. The general characteristic and
problems of monitoring are given, the choice of methods and control devices and an assessment of a condition of the massif of ores
and breeds is executed by sound metric devices. Results of researches of influence of depth of working off on stability of horizontal
exposures are given in clearing cameras. The forecast of stability of exposures of chamber systems of development of near-surface
stocks by results of long-term researches of the intense deformed condition of fields of difficult structure of Ukraine is given.
KEY WORDS: geomechanical monitoring; rocks; fields of difficult structure; underground mining; instrument providing; assessment;
forecast.

Ⱥɤɬɭɚɥɶɧɨɫɬɶ ɩɪɨɛɥɟɦɵ.

Ȼɨɥɶɲɢɧɫɬɜɨ ɪɭɞɧɵɯ ɦɟɫɬɨɪɨɠɞɟ-
ɧɢɣ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ, ɍɤɪɚɢɧɵ
ɢ Ʉɚɡɚɯɫɬɚɧɚ ɯɚɪɚɤɬɟɪɢɡɭɸɬɫɹ ɤɪɚɣ-
ɧɟ ɫɥɨɠɧɵɦɢ ɝɨɪɧɨɝɟɨɥɨɝɢɱɟɫɤɢɦɢ
ɢ ɝɨɪɧɨɬɟɯɧɢɱɟɫɤɢɦɢ ɭɫɥɨɜɢɹɦɢ.
ɗɮɮɟɤɬɢɜɧɨɟ ɭɩɪɚɜɥɟɧɢɟ ɝɟɨɦɟɯɚ-
ɧɢɱɟɫɤɢɦ ɫɨɫɬɨɹɧɢɟɦ ɪɭɞɨɜɦɟɳɚɸ-
ɳɟɝɨ ɦɚɫɫɢɜɚ ɜ ɫɥɨɠɧɵɯ ɝɨɪɧɨ-

ɝɟɨɥɨɝɢɱɟɫɤɢɯ ɭɫɥɨɜɢɹɯ ɦɨɠɟɬ ɛɵɬɶ ɨɛɟɫɩɟɱɟɧɨ ɝɟɨ-
ɦɟɯɚɧɢɱɟɫɤɢɦ ɦɨɧɢɬɨɪɢɧɝɨɦ ɟɝɨ ɧɚɩɪɹɠɟɧɧɨ-
ɞɟɮɨɪɦɢɪɨɜɚɧɧɨɝɨ ɫɨɫɬɨɹɧɢɹ. Ɉɫɧɨɜɭ ɬɚɤɨɝɨ ɦɨɧɢ-
ɬɨɪɢɧɝɚ ɫɨɫɬɚɜɥɹɸɬ ɝɟɨɮɢɡɢɱɟɫɤɢɟ ɢ ɦɟɯɚɧɢɱɟɫɤɢɟ
ɦɟɬɨɞɵ, ɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɟ ɤɨɬɨɪɵɯ ɢ ɚɞɚɩɬɚɰɢɹ ɤ
ɤɨɧɤɪɟɬɧɵɦ ɭɫɥɨɜɢɹɦ ɦɟɫɬɨɪɨɠɞɟɧɢɹ ɜɟɫɶɦɚ ɚɤɬɭ-
ɚɥɶɧɵ. ɉɨɷɬɨɦɭ ɪɚɡɜɢɬɢɟ ɝɟɨɦɟɯɚɧɢɱɟɫɤɨɝɨ ɦɨɧɢɬɨ-
ɪɢɧɝɚ ɫɜɨɣɫɬɜ ɢ ɫɨɫɬɨɹɧɢɹ ɦɚɫɫɢɜɚ ɝɨɪɧɵɯ ɩɨɪɨɞ ɩɪɢ
ɩɨɞɡɟɦɧɨɣ ɪɚɡɪɚɛɨɬɤɟ ɦɟɫɬɨɪɨɠɞɟɧɢɣ ɫɥɨɠɧɨɣ
ɫɬɪɭɤɬɭɪɵ ɧɚ ɨɫɧɨɜɟ ɨɰɟɧɤɢ ɫɬɟɩɟɧɢ ɭɫɬɨɣɱɢɜɨɫɬɢ
ɨɛɧɚɠɟɧɢɣ, ɜɵɹɜɥɟɧɢɹ ɡɚɤɨɧɨɦɟɪɧɨɫɬɟɣ ɢɯ ɞɟɮɨɪ-
ɦɢɪɨɜɚɧɢɹ ɢ ɪɚɡɪɭɲɟɧɢɹ, ɭɜɹɡɤɚ ɜɵɟɦɤɢ ɪɭɞɵ ɢ ɩɨ-
ɪɨɞ ɜɨ ɜɪɟɦɟɧɢ ɢ ɩɪɨɫɬɪɚɧɫɬɜɟ, ɨɩɪɟɞɟɥɟɧɢɟ ɩɚɪɚ-
ɦɟɬɪɨɜ ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ ɷɥɟɦɟɧɬɨɜ ɫɢɫɬɟɦ ɪɚɡɪɚɛɨɬɤɢ,
ɫɩɨɫɨɛɨɜ ɤɪɟɩɥɟɧɢɹ ɢ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɬɢɩɨɜ ɤɪɟɩɢ –
ɜɚɠɧɵɟ, ɢɦɟɸɳɢɟ ɧɚɭɱɧɨɟ ɢ ɩɪɚɤɬɢɱɟɫɤɨɟ ɡɧɚɱɟɧɢɟ ɡɚ-
ɞɚɱɢ, ɬɪɟɛɭɸɳɢɟ ɫɢɫɬɟɦɧɨɝɨ ɪɟɲɟɧɢɹ 1-11.

Ⱥɜɬɨɪɚɦɢ ɩɪɟɞɥɨɠɟɧ ɤɨɦɩɥɟɤɫɧɵɣ ɦɟɬɨɞ ɢɫ-
ɫɥɟɞɨɜɚɧɢɣ, ɜɤɥɸɱɚɸɳɢɣ ɚɧɚɥɢɡ ɪɚɛɨɬ ɩɨ ɨɰɟɧɤɟ ɧɚ-
ɩɪɹɠɟɧɧɨɞɟɮɨɪɦɢɪɨɜɚɧɧɨɝɨ ɫɨɫɬɨɹɧɢɹ ɝɨɪɧɨɝɨ ɦɚɫ-
ɫɢɜɚ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɬɟɨɪɢɣ ɭɩɪɭɝɨɫɬɢ, ɩɥɚɫɬɢɱɧɨɫɬɢ
ɢ ɡɚɩɪɟɞɟɥɶɧɨɝɨ ɞɟɮɨɪɦɢɪɨɜɚɧɢɹ, ɲɚɯɬɧɵɟ ɷɤɫɩɟɪɢ-
ɦɟɧɬɚɥɶɧɵɟ ɢɫɫɥɟɞɨɜɚɧɢɹ ɜɢɡɭɚɥɶɧɵɦɢ ɢ ɝɟɨɮɢɡɢɱɟ-
ɫɤɢɦɢ ɦɟɬɨɞɚɦɢ ɚɤɭɫɬɢɱɟɫɤɨɣ ɢ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɨɣ
ɷɦɢɫɫɢɢ, ɫɟɣɫɦɢɱɟɫɤɨɝɨ ɡɨɧɞɢɪɨɜɚɧɢɹ, ɭɥɶɬɪɚɡɜɭɤɨɜɨɝɨ
ɢ ɭɞɚɪɧɨɜɨɥɧɨɜɨɝɨ ɤɨɧɬɪɨɥɹ, ɚ ɬɚɤɠɟ ɬɟɨɪɟɬɢɱɟɫɤɢɣ
ɚɧɚɥɢɡ ɢ ɨɛɨɛɳɟɧɢɟ ɪɟɡɭɥɶɬɚɬɨɜ ɢɡɦɟɪɟɧɢɣ 12,13.

Ɉɛɳɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɢ ɡɚɞɚɱɢ ɦɨɧɢɬɨɪɢɧ-

ɝɚ. Ɉɩɵɬ ɝɨɪɧɨɞɨɛɵɜɚɸɳɢɯ ɩɪɟɞɩɪɢɹɬɢɣ ɫɜɢɞɟɬɟɥɶ-
ɫɬɜɭɟɬ ɨ ɬɨɦ, ɱɬɨ ɛɚɡɨɜɨɣ ɨɫɧɨɜɨɣ ɢɯ ɛɟɡɚɜɚɪɢɣɧɨɣ
ɪɚɛɨɬɵ ɹɜɥɹɟɬɫɹ ɫɨɟɞɢɧɟɧɢɟ ɜɨɟɞɢɧɨ ɡɚɞɚɱ ɩɪɨ-
ɦɵɲɥɟɧɧɨɣ ɢ ɝɟɨɦɟɯɚɧɢɱɟɫɤɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɩɪɨɢɡ-
ɜɨɞɫɬɜɟɧɧɨɣ ɫɪɟɞɵ ɲɚɯɬ ɢ ɪɭɞɧɢɤɨɜ ɩɭɬɟɦ ɜɧɟɞɪɟɧɢɹ
ɫɢɫɬɟɦɧɨɝɨ ɤɨɧɬɪɨɥɹ ɢ ɞɢɚɝɧɨɫɬɢɤɢ ɫɨɫɬɨɹɧɢɹ ɝɨɪɧɨɝɨ
ɦɚɫɫɢɜɚ, ɤɪɟɩɟɣ ɢ ɞɪɭɝɢɯ ɨɯɪɚɧɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ
ɪɢɫ.1). ɋɢɫɬɟɦɧɵɣ ɞɨɥɝɨɜɪɟɦɟɧɧɵɣ, ɚ, ɜ ɪɹɞɟ ɫɥɭɱɚ-
ɟɜ, ɩɨɫɬɨɹɧɧɵɣ ɤɨɧɬɪɨɥɶ ɝɟɨɦɟɯɚɧɢɱɟɫɤɨɝɨ ɫɨɫɬɨɹɧɢɹ
ɩɪɨɞɭɤɬɢɜɧɵɯ ɬɨɥɳ ɢ ɩɨɞɡɟɦɧɵɯ ɫɨɨɪɭɠɟɧɢɣ ɩɨɞɪɚ-
ɡɭɦɟɜɚɟɬ ɢɯ ɦɨɧɢɬɨɪɢɧɝ, ɛɚɡɢɪɭɸɳɢɣɫɹ ɧɚ ɦɟɬɨɞɚɯ
ɨɩɟɪɚɬɢɜɧɨɝɨ ɢ ɧɟɩɪɟɪɵɜɧɨɝɨ ɤɨɧɬɪɨɥɹ, ɚ ɬɚɤɠɟ ɧɚ
ɬɟɯɧɢɱɟɫɤɨɣ ɞɢɚɝɧɨɫɬɢɤɟ ɩɪɢ ɨɛɹɡɚɬɟɥɶɧɨɣ ɪɚɡɪɚɛɨɬ-
ɤɟ ɢ ɜɧɟɞɪɟɧɢɢ ɤɨɦɩɥɟɤɫɚ ɦɟɪɨɩɪɢɹɬɢɣ, ɩɪɟɞɭɩɪɟɠ-
ɞɚɸɳɢɯ ɜɨɡɧɢɤɧɨɜɟɧɢɟ ɧɟɝɚɬɢɜɧɵɯ ɫɢɬɭɚɰɢɣ ɜ ɲɚɯɬɚɯ.

Ɉɫɧɨɜɧɨɣ ɤɨɧɰɟɩɰɢɟɣ ɦɨɧɢɬɨɪɢɧɝɚ ɹɜɥɹɟɬɫɹ
ɪɚɡɞɟɥɟɧɢɟ ɝɟɨɬɟɯɧɢɱɟɫɤɨɣ ɫɢɫɬɟɦɵ ɩɪɢ ɤɨɧɬɪɨɥɟ
ɨɬɞɟɥɶɧɵɯ ɨɛɴɟɤɬɨɜ ɢ ɩɪɨɰɟɫɫɨɜ ɫ ɩɨɫɥɟɞɭɸɳɢɦ
ɫɢɧɬɟɡɨɦ ɢ ɷɤɫɩɟɪɬɧɨɣ ɨɰɟɧɤɨɣ ɟɝɨ ɪɟɡɭɥɶɬɚɬɨɜ ɞɥɹ
ɩɪɨɝɧɨɡɚ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ ɩɪɨɢɡ-
ɜɨɞɫɬɜɟɧɧɨɝɨ ɰɢɤɥɚ ɜɫɟɣ ɩɨɞɡɟɦɧɨɣ ɫɢɫɬɟɦɵ, ɚ ɬɚɤɠɟ
ɪɚɡɪɚɛɨɬɤɚ ɪɭɤɨɜɨɞɹɳɢɯ ɪɟɲɟɧɢɣ ɨɬɧɨɫɢɬɟɥɶɧɨ ɩɪɟ-
ɞɭɩɪɟɠɞɟɧɢɹ ɧɟɝɚɬɢɜɧɵɯ ɫɢɬɭɚɰɢɣ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɯ
ɩɨɜɵɲɟɧɢɟ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢ ɛɟɡɨɩɚɫɧɨɫɬɢ ɝɨɪɧɵɯ
ɪɚɛɨɬ (ɪɢɫ.2). ɉɨ ɫɬɚɬɢɫɬɢɱɟɫɤɢɦ ɞɚɧɧɵɦ ɨɤɨɥɨ 70%
ɧɟɫɱɚɫɬɧɵɯ ɫɥɭɱɚɟɜ ɫɨ ɫɦɟɪɬɟɥɶɧɵɦ ɢɫɯɨɞɨɦ ɫɜɹɡɚ-
ɧɨ ɫ ɨɛɪɭɲɟɧɢɹɦɢ ɩɨɪɨɞ. ɉɪɢ ɷɬɨɦ ɤɨɷɮɮɢɰɢɟɧɬ
ɫɦɟɪɬɧɨɫɬɢ ɞɨɫɬɢɝɚɟɬ 0,8. ȼ ɛɨɥɶɲɢɧɫɬɜɟ ɫɥɭɱɚɟɜ
ɨɛɪɭɲɚɸɬɫɹ ɡɚɤɨɥɵ ɢ ɫɥɚɛɵɟ ɩɨɪɨɞɵ ɫ ɤɨɷɮɮɢɰɢɟɧ-
ɬɨɦ ɤɪɟɩɨɫɬɢ ɞɨ 4, ɩɪɢɱɟɦ ɜ ɪɹɞɟ ɫɥɭɱɚɟɜ ɩɪɢɱɢɧɚɦɢ
ɬɪɚɜɦɚɬɢɡɦɚ ɹɜɥɹɟɬɫɹ  ɪɚɡɪɭɲɟɧɢɟ ɥɢɛɨ ɤɪɟɩɢ, ɥɢɛɨ
ɨɯɪɚɧɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ, ɜ ɨɫɨɛɟɧɧɨɫɬɢ ɜ ɡɨɧɚɯ ɧɟɜɵ-
ɹɜɥɟɧɧɵɯ ɝɟɨɥɨɝɢɱɟɫɤɢɯ ɧɚɪɭɲɟɧɢɣ. Ȼɥɚɝɨɞɚɪɹ ɨɝ-
ɪɨɦɧɨɦɭ ɤɪɭɝɭ ɪɟɲɚɟɦɵɯ ɡɚɞɚɱ, ɨɩɟɪɚɬɢɜɧɨɫɬɢ ɢ
ɧɢɡɤɨɣ ɫɬɨɢɦɨɫɬɢ ɨɫɧɨɜɭ ɤɨɦɩɥɟɤɫɧɨɝɨ ɦɨɧɢɬɨɪɢɧɝɚ
ɫɨɫɬɚɜɥɹɸɬ ɦɟɬɨɞɵ ɝɨɪɧɨɣ ɝɟɨɮɢɡɢɤɢ 14.
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ɉɪɢ ɜɵɛɨɪɟ ɦɟɬɨɞɨɜ ɤɨɧɬɪɨɥɹ ɭɱɢɬɵɜɚɸɬ ɫɥɟ-
ɞɭɸɳɢɟ ɮɚɤɬɨɪɵ: ɯɚɪɚɤɬɟɪ ɡɚɞɚɱ, ɤɨɬɨɪɵɟ ɦɨɠɧɨ
ɪɟɲɢɬɶ ɫ ɩɨɦɨɳɶɸ ɬɟɯ ɢɥɢ ɢɧɵɯ ɦɟɬɨɞɨɜ ɝɟɨɮɢɡɢɱɟ-
ɫɤɨɝɨ ɤɨɧɬɪɨɥɹ; ɚɩɪɢɨɪɧɵɟ ɪɟɡɭɥɶɬɚɬɵ ɩɨ ɫɬɟɩɟɧɢ
ɢɧɮɨɪɦɚɬɢɜɧɨɫɬɢ ɦɟɬɨɞɚ; ɭɫɥɨɜɢɹ ɢ ɜɨɡɦɨɠɧɨɫɬɢ
ɜɵɩɨɥɧɟɧɢɹ ɢɡɦɟɪɟɧɢɣ; ɪɟɡɭɥɶɬɚɬɵ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ-
ɝɨ ɜɢɡɭɚɥɶɧɨɝɨ ɨɛɫɥɟɞɨɜɚɧɢɹ; ɧɚɥɢɱɢɟ ɫɨɨɬɜɟɬɫɬɜɭɸ-
ɳɢɯ ɬɟɯɧɢɱɟɫɤɢɯ ɫɪɟɞɫɬɜ; ɬɪɭɞɨɜɵɟ ɢ ɦɚɬɟɪɢɚɥɶɧɵɟ

ɡɚɬɪɚɬɵ; ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɜɫɟɝɨ ɰɢɤɥɚ ɪɚɛɨɬ. ɉɪɢ
ɜɵɩɨɥɧɟɧɢɢ ɞɢɚɝɧɨɫɬɢɤɢ ɫɨɫɬɨɹɧɢɹ ɡɚɤɪɟɩɥɟɧɧɵɯ ɢ ɧɟ-
ɡɚɤɪɟɩɥɟɧɧɵɯ ɭɱɚɫɬɤɨɜ ɝɨɪɧɵɯ ɜɵɪɚɛɨɬɨɤ ɪɟɤɨɦɟɧɞɭɟɬ-
ɫɹ ɩɪɢɦɟɧɹɬɶ ɫɥɟɞɭɸɳɢɟ ɝɟɨɮɢɡɢɱɟɫɤɢɟ ɦɟɬɨɞɵ: ɭɥɶɬ-
ɪɚɡɜɭɤɨɜɨɣ, ɭɞɚɪɧɨɜɨɥɧɨɜɨɣ (ɜɢɛɪɨɚɤɭɫɬɢɱɟɫɤɢɣ),

ɷɥɟɤɬɪɨɦɟɬɪɢɱɟɫɤɢɣ ɢ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɵɣ (ɪɢɫ.3) 15.
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ɉɨɜɵɲɟɧɢɟ ɩɪɨɢɡ-

ɜɨɞɢɬɟɥɶɧɨɫɬɢ (ɢɧɬɟɧ-

ɫɢɮɢɤɚɰɢɹ ɞɨɛɵɱɢ) ɇɚɞɟɠɧɨɫɬɶ
ɤɨɧɫɬɪɭɤɰɢɣ ɢ

ɩɨɞɡɟɦɧɵɯ ɫɨɨɪɭɠɟɧɢɣ ɋɨɰɢɚɥɶɧɵɣ ɷɮɮɟɤɬ

ɛɟɡɨɩɚɫɧɨɫɬɶ ɬɪɭɞɚ)

ɂɧɮɨɪɦɚɰɢɨɧɧɨ-ɢɡɦɟɪɢɬɟɥɶɧɚɹ ɫɢɫɬɟɦɚ ɤɨɦɩɥɟɤɫɧɨɝɨ ɝɟɨɮɢɡɢɱɟɫɤɨɝɨ

ɦɨɧɢɬɨɪɢɧɝɚ ɫɨɫɬɨɹɧɢɹ ɩɨɞɡɟɦɧɵɯ ɝɟɨɬɟɯɧɢɱɟɫɤɢɯ ɫɢɫɬɟɦ

Ȼɚɡɨɜɨɟ ɤɟɪɧɨɯɪɚɧɢɥɢɳɟɄɨɦɩɶɸɬɟɪɢɡɢɪɨɜɚɧɧɵɣ ɝɟɨɥɨɝɨ-

ɝɟɨɮɢɡɢɱɟɫɤɢɣ ɛɚɧɤ ɞɚɧɧɵɯ

Ⱥɩɩɚɪɚɬɭɪɧɨ-

ɦɟɬɨɞɨɥɨɝɢɱɟɫɤɢɣ ɰɟɧɬɪ

ɂɡɞɚɧɢɟ ɧɨɪɦɚɬɢɜɧɨ-

ɬɟɯɧɢɱɟɫɤɨɣ

ɞɨɤɭɦɟɧɬɚɰɢɢ

ɉɪɨɢɡɜɨɞɢɬɟɥɢ

ɝɟɨɮɢɡɢɱɟɫɤɨɣ

ɚɩɩɚɪɚɬɭɪɵ

Ɋɢɫ.3. ɋɯɟɦɚ ɝɟɨɮɢɡɢɱɟɫɤɨɝɨ ɦɨɧɢɬɨɪɢɧɝɚ ɉȽɌɋ

Ɉɰɟɧɤɚ ɫɨɫɬɨɹɧɢɹ ɦɚɫɫɢɜɚ ɪɭɞ ɢ ɩɨɪɨɞ
ɡɜɭɤɨɦɟɬɪɢɱɟɫɤɢɦɢ ɩɪɢɛɨɪɚɦɢ

2

Ⱦɥɹ ɨɩɟɪɚɬɢɜɧɨɝɨ ɤɨɧɬɪɨɥɹ, ɩɪɨɝɧɨɡɚ ɫɨɫɬɨɹɧɢɹ
ɝɨɪɧɨɝɨ ɦɚɫɫɢɜɚ ɢ ɰɟɥɢɤɨɜ ɪɚɡɥɢɱɧɨɝɨ ɧɚɡɧɚɱɟɧɢɹ
ɩɪɢɦɟɧɹɸɬɫɹ ɡɜɭɤɨɦɟɬɪɢɱɟɫɤɢɟ ɩɟɪɟɧɨɫɧɵɟ ɢ ɫɬɚ-
ɰɢɨɧɚɪɧɵɟ ɩɪɢɛɨɪɵ, ɤɚɤ ɧɚɢɛɨɥɟɟ ɩɪɨɫɬɵɟ ɫɪɟɞɫɬɜɚ

ɢ ɦɟɬɨɞɵ ɧɚɛɥɸɞɟɧɢɣ (ɬɚɛɥ.1). ȼ ɨɫɧɨɜɭ ɩɪɢɛɨɪɨɜ,
ɭɥɚɜɥɢɜɚɸɳɢɯ ɡɜɭɤɨɜɵɟ ɢɦɩɭɥɶɫɵ ɪɚɡɪɭɲɟɧɢɹ (ɝɨɪ-
ɧɵɟ ɲɭɦɵ), ɜɨɡɧɢɤɚɸɳɢɟ ɜ ɦɨɦɟɧɬ ɧɚɪɭɲɟɧɢɹ ɰɟɥɨ-
ɫɬɧɨɫɬɟɣ ɜɧɭɬɪɟɧɧɢɯ ɫɜɹɡɟɣ ɨɬɞɟɥɶɧɨɫɬɟɣ ɦɚɫɫɢɜɚ
ɩɨɪɨɞ ɢ ɪɭɞ, ɩɨɥɨɠɟɧ ɦɟɬɨɞ ɩɶɟɡɨɷɥɟɤɬɪɢɱɟɫɤɨɝɨ
ɷɮɮɟɤɬɚ (ɪɢɫ.4). ɉɟɪɟɧɨɫɧɵɟ ɡɜɭɤɨɦɟɬɪɢɱɟɫɤɢɟ ɩɪɢ-
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ɛɨɪɵ (ɞɚɬɱɢɤɢ ɢ ɢɧɞɢɤɚɬɨɪɵ ɡɜɭɤɨɜ ɪɚɡɪɭɲɟɧɢɹ ɢ
ɡɜɭɤɨɦɟɬɪɢɱɟɫɤɢɟ ɫɬɚɧɰɢɢ) ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ ɩɪɨ-
ɜɟɞɟɧɢɹ ɤɨɧɬɪɨɥɶɧɨɩɪɨɮɢɥɚɤɬɢɱɟɫɤɢɯ ɢ ɪɟɝɭɥɹɪɧɵɯ
ɧɚɛɥɸɞɟɧɢɣ ɜ ɦɟɫɬɚɯ, ɝɞɟ ɨɬɫɭɬɫɬɜɭɸɬ ɧɚɛɥɸɞɚɬɟɥɶ-
ɧɵɟ ɫɬɚɧɰɢɢ (ɪɢɫ.5). Ʉɨɷɮɮɢɰɢɟɧɬ ɭɫɢɥɟɧɢɹ ɬɚɤɢɯ
ɩɪɢɛɨɪɨɜ ɧɟ ɩɪɟɜɵɲɚɟɬ 10

5
, ɚ ɨɛɳɚɹ ɦɚɫɫɚ ɤɨɦɩɥɟɤ-

ɬɚ - ɧɟ ɛɨɥɟɟ 10 ɤɝ (ɬɚɛɥ.2).
Ɍɚɛɥɢɰɚ 1

ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɡɜɭɤɨɦɟɬɪɢɱɟɫɤɢɯ ɩɪɢɛɨɪɨɜ ɢ
ɫɢɫɬɟɦ

ɇɚɢɦɟɧɨɜɚɧɢɟ
ɩɪɢɛɨɪɨɜ ɢ

ɫɢɫɬɟɦ
Ɇɨɞɟɥɶ

ɑɚɫɬɨɬ-
ɧɵɣ

ɞɢɚɩɚ-ɡɨɧ,
Ƚɰ

Ɋɚɡɪɚɛɨɬɱɢɤ

ɂɧɞɢɤɚɬɨɪ
ɡɜɭɤɨɜɨɝɨ
ɪɚɡɪɭɲɟɧɢɹ

ɁɂɊ-3 0-5ǜ10
3

Ƚɉ «ɇɂȽɊɂ»
ɝɄɪɢɜɨɣ Ɋɨɝ

Ɂɜɭɤɨɦɟɬɪɢɱɟɫ-
ɤɢɣ ɩɪɢɛɨɪ

Ɂɉ-5
Ɂɉ-6

20-2ǜ10
4

ȼɇɂɉɂɩɪɨɦɬɟɯ
ɧɨɥɨɝɢɢ
ɝ. Ɇɨɫɤɜɚ

Ⱦɜɭɯɤɚɧɚɥɶɧɵɣ
ɪɟɝɢɫɬɪɚɬɨɪ

ɊɗɆ-1 50-4ǜ10
4

Ƚɉ «ɍɤɪɇɂɉɂɂ
ɩɪɨɦɬɟɯɧɨɥɨɝɢɢ»
ɝɀɟɥɬɵɟ ȼɨɞɵ

Ⱦɜɭɯɤɚɧɚɥɶɧɵɣ
ɰɢɮɪɨɜɨɣ
ɢɡɦɟɪɢɬɟɥɶ

Ⱥɗ-2 4-54ǜ10
3

ɂɎ ɢ ɆȽɉ Ⱥɇ
Ʉɢɪɝɵɫɬɚɧɚ
ɝȻɢɲɤɟɤ

ɋɬɚɰɢɨɧɚɪɧɚɹ
ɫɟɣɫɦɨɚɤɭɫɬɢɱɟ
ɫɤɚɹ
ɚɩɩɚɪɚɬɭɪɚ

Ƚɪɨɡɚ-
16

20-4ǜ10
4

ɇɉɈ «ɋɢɛɰɜɟɬ-
ɚɜɬɨɦɚɬɢɤɚ»
ɝɄɪɚɫɧɨɹɪɫɤ

Ɍɚɛɥɢɰɚ 2

Ɍɟɯɧɢɱɟɫɤɚɹ  ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫɬɚɧɰɢɢ "Ⱦɟɥɶɬɚ-2Ɇ"

ɇɚɢɦɟɧɨɜɚɧɢɟ ɩɨɤɚɡɚɬɟɥɟɣ Ɂɧɚɱɟɧɢɟ

ɑɚɫɬɨɬɧɵɣ ɞɢɚɩɚɡɨɧ, Ƚɰ 10-2ǜ10
4

Ʉɨɷɮɮɢɰɢɟɧɬ ɭɫɢɥɟɧɢɹ Ʉɭ  ɧɚ ɜɵɯɨɞɟ,
ɧɟ ɦɟɧɟɟ

ǜ10
4

Ⱦɢɚɩɚɡɨɧ ɪɟɝɭɥɢɪɨɜɚɧɢɹ Ʉɭ, % 0-10

ɑɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ, ɦɤȼ, ɧɟ ɦɟɧɟɟ 20

ȼɟɥɢɱɢɧɚ ɜɯɨɞɧɨɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ,
ɆɨɆ, ɧɟ ɦɟɧɟɟ

10

ɇɚɩɪɹɠɟɧɢɟ ɢɫɬɨɱɧɢɤɚ ɩɢɬɚɧɢɹ, ȼ 9

Ƚɚɛɚɪɢɬɵ, ɦɦ 290ɯ200ɯ1300

Ɇɚɫɫɚ, ɤɝ 8

Ɍɚɛɥɢɰɚ 3
Ɍɟɯɧɢɱɟɫɤɚɹ  ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɚɩɩɚɪɚɬɭɪɵ "ɋɐɁɄ-2"

ɇɚɢɦɟɧɨɜɚɧɢɟ ɩɨɤɚɡɚɬɟɥɟɣ Ɂɧɚɱɟɧɢɟ

ɑɚɫɬɨɬɧɵɣ ɞɢɚɩɚɡɨɧ, Ƚɰ 20-2ǜ10
4

Ʉɨɷɮɮɢɰɢɟɧɬ ɭɫɢɥɟɧɢɹ Ʉɭ  ɧɚ ɜɵɯɨɞɟ,
ɧɟ ɦɟɧɟɟ

ǜ10
5

ɑɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ, ɦɤȼ, ɧɟ ɦɟɧɟɟ 20

ɋɨɩɪɨɬɢɜɥɟɧɢɹ ɧɚɝɪɭɡɤɢ, ɨɆ, ɧɟ ɦɟɧɟɟ 15ǜ10
3

ɇɚɩɪɹɠɟɧɢɟ ɢɫɬɨɱɧɢɤɚ ɩɢɬɚɧɢɹ, ȼ

- ɩɟɪɟɦɟɧɧɵɣ 220 (50 Ƚɰ)

- ɩɨɫɬɨɹɧɧɵɣ 9

Ʉɨɥɢɱɟɫɬɜɨ ɝɟɨɮɨɧɨɜ 10

Ɇɚɫɫɚ ɤɨɦɩɥɟɤɬɚ, ɤɝ, ɧɟ ɛɨɥɟɟ 40

Ɋɢɫ.4. Ⱦɚɬɱɢɤɢɩɪɢɟɦɧɢɤɢ ɢɦɩɭɥɶɫɨɜ ɡɜɭɤɨɜ
ɪɚɡɪɭɲɟɧɢɹ :

ɚ, ɛ – ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɤɨɧɫɬɪɭɤɰɢɹ ɞɚɬɱɢɤɨɜ ɩɟɪɟɧɨɫɧɨɝɨ ɢ
ɫɬɚɰɢɨɧɚɪɧɨɝɨ; 1 – ɤɚɛɟɥɶ ɫɜɹɡɢ; 2 – ɡɚɠɢɦ;

3 – ɭɩɥɨɬɧɢɬɟɥɢ; 4 – ɨɫɧɨɜɚɧɢɟ; 5 ɤɨɧɫɨɥɶɧɚɹ ɩɥɚɬɮɨɪɦɚ;
6 – ɦɨɧɬɚɠɧɚɹ ɩɥɚɧɤɚ; 7 – ɩɶɟɡɨɷɥɟɦɟɧɬ; 8 – ɢɡɨɥɢɪɭɸɳɚɹ

ɝɢɥɶɡɚ; 9 – ɩɪɢɠɢɦ

Ɋɢɫ.5. ɋɯɟɦɚ ɡɜɭɤɨɦɟɬɪɢɱɟɫɤɨɝɨ ɦɟɬɨɞɚ
ɡɨɧɞɢɪɨɜɚɬɶ ɦɚɫɫɢɜɚ ɩɨɪɨɞ:

ɚ - ɤɨɧɫɬɪɭɤɰɢɹ ɞɚɬɱɢɤɚ; ɛ - ɪɚɛɨɱɚɹ ɫɯɟɦɚ: 1 - ɤɨɪɩɭɫ
ɞɚɬɱɢɤɚ; 2 - ɤɪɢɫɬɚɥɥ ɫɟɝɧɟɬɨɜɨɣ ɫɨɥɢ; 3 - ɤɚɛɟɥɶ;

4 - ɞɚɬɱɢɤ; 5 - ɭɫɢɥɢɬɟɥɶ; 6 - ɨɫɰɢɥɥɨɝɪɚɮ; 7 – ɧɚɭɲɧɢɤɢ

ɋɬɚɰɢɨɧɚɪɧɵɟ ɡɜɭɤɨɦɟɬɪɢɱɟɫɤɢɟ ɩɪɢɛɨɪɵ (ɫɢɫ-
ɬɟɦɵ) ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ ɩɪɨɜɟɞɟɧɢɹ ɞɥɢɬɟɥɶɧɵɯ
ɧɚɛɥɸɞɟɧɢɣ ɢ ɨɛɫɥɭɠɢɜɚɸɬ ɨɬ ɨɞɧɨɝɨ ɞɨ ɧɟɫɤɨɥɶɤɢɯ
ɞɟɫɹɬɤɨɜ ɩɶɟɡɨɷɥɟɤɬɪɢɱɟɫɤɢɯ ɝɟɨɮɨɧɨɜ. Ɍɚɤɢɟ ɫɢɫɬɟ-
ɦɵ ɩɨɡɜɨɥɹɸɬ ɨɩɟɪɚɬɢɜɧɨ ɩɨɥɭɱɚɬɶ ɢɧɮɨɪɦɚɰɢɸ ɨ
ɫɨɫɬɨɹɧɢɢ ɩɨɞɪɚɛɨɬɚɧɧɨɝɨ ɦɚɫɫɢɜɚ ɝɨɪɧɵɯ ɩɨɪɨɞ ɢ
ɚɜɬɨɦɚɬɢɱɟɫɤɭɸ ɡɚɩɢɫɶ ɡɜɭɤɨɜ ɪɚɡɪɭɲɟɧɢɹ ɞɥɹ ɢɯ ɩɨ-
ɫɥɟɞɭɸɳɟɝɨ ɚɧɚɥɢɡɚ (ɬɚɛɥ.3). Ⱦɥɹ ɡɜɭɤɨɦɟɬɪɢɱɟɫɤɢɯ
ɩɪɢɛɨɪɨɜ ɨɫɧɨɜɧɵɦ ɷɥɟɦɟɧɬɨɦ ɜ ɤɨɦɩɥɟɤɬɟ ɚɩ-
ɩɚɪɚɬɭɪɵ ɹɜɥɹɟɬɫɹ ɩɶɟɡɨɷɥɟɤɬɪɢɱɟɫɤɢɣ ɝɟɨɮɨɧ (ɞɚɬ-
ɱɢɤɩɪɢɟɦɧɢɤ ɡɜɭɤɨɜ ɪɚɡɪɭɲɟɧɢɹ) (ɪɢɫ.4). Ɉɧ ɩɪɟɞ-
ɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɢɡɨɥɢɪɨɜɚɧɧɭɸ ɝɢɥɶɡɭ ɢɡ ɧɟɪɠɚ-
ɜɟɸɳɟɣ ɬɪɭɛɤɢ ɞɢɚɦɟɬɪɨɦ 38-42 ɦɦ ɢ ɞɥɢɧɨɣ 150-
220 ɦɦ, ɜɧɭɬɪɢ ɤɨɬɨɪɨɣ ɜ ɫɩɟɰɢɚɥɶɧɨɦ ɞɟɪɠɚɬɟɥɟ
ɤɨɧɫɨɥɶɧɨ ɡɚɤɪɟɩɥɟɧ ɩɶɟɡɨɷɥɟɦɟɧɬ ɪɚɡɦɟɪɚɦɢ
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65ɯ20ɯ3,5 ɦɦ ɢɥɢ 65ɯ20ɯ2,5ɦɦ. ɉɪɨɯɨɞɹɳɢɟ ɩɨ ɦɚɫ-
ɫɢɜɭ ɝɨɪɧɵɯ ɩɨɪɨɞ ɡɜɭɤɢ ɪɚɡɪɭɲɟɧɢɹ ɜɵɡɵɜɚɸɬ ɦɟɯɚ-
ɧɢɱɟɫɤɢɟ ɤɨɥɟɛɚɧɢɹ ɩɶɟɡɨɷɥɟɦɟɧɬɚ, ɜɫɥɟɞɫɬɜɢɟ ɷɬɨɝɨ
ɧɚ ɩɪɨɬɢɜɨɩɨɥɨɠɧɵɯ ɝɪɚɧɹɯ ɜɨɡɧɢɤɚɟɬ ɪɚɡɧɨɫɬɶ ɷɥɟɤ-
ɬɪɢɱɟɫɤɢɯ ɩɨɬɟɧɰɢɚɥɨɜ, ɤɨɬɨɪɚɹ ɢ ɪɟɝɢɫɬɪɢɪɭɟɬɫɹ.

ɉɪɢ ɨɰɟɧɤɟ ɫɬɟɩɟɧɢ ɭɫɬɨɣɱɢɜɨɫɬɢ ɩɨɞɪɚɛɨɬɚɧ-
ɧɨɝɨ ɦɚɫɫɢɜɚ ɜɚɠɧɟɣɲɟɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɨɣ ɹɜɥɹɟɬɫɹ
ɡɚɜɢɫɢɦɨɫɬɶ ɟɝɨ ɡɜɭɤɨɚɤɬɢɜɧɨɫɬɢ ɨɬ ɜɟɥɢɱɢɧɵ ɧɚɩɪɹ-
ɠɟɧɢɣ ɢ ɞɟɮɨɪɦɚɰɢɣ, ɩɨɥɭɱɟɧɧɚɹ ɩɪɢ ɪɚɡɥɢɱɧɵɯ
ɫɬɭɩɟɧɹɯ ɧɚɝɪɭɠɟɧɢɹ ɨɛɪɚɡɰɨɜ ɩɨɪɨɞ ɢ ɪɭɞ ɜ ɥɚɛɨɪɚ-
ɬɨɪɧɵɯ ɢɥɢ ɜ ɧɚɬɭɪɧɵɯ ɭɫɥɨɜɢɹɯ. Ɇɧɨɝɨɱɢɫɥɟɧɧɵɟ

ɨɩɵɬɵ ɢ ɷɤɫɩɟɪɢɦɟɧɬɵ ɩɨɤɚɡɵɜɚɸɬ, ɱɬɨ ɩɪɢ ɧɚɩɪɹɠɟ-
ɧɢɹɯ 60-80% ɨɬ ɪɚɡɪɭɲɚɸɳɢɯ ɡɧɚɱɟɧɢɣ ɡɜɭɤɨɚɤɬɢɜ-
ɧɨɫɬɶ ɦɚɫɫɢɜɚ ɝɨɪɧɵɯ ɩɨɪɨɞ ɪɟɡɤɨ ɭɜɟɥɢɱɢɜɚɟɬɫɹ.
ɗɬɨ ɫɥɭɠɢɬ ɩɨɤɚɡɚɬɟɥɟɦ ɧɟɭɫɬɨɣɱɢɜɨɝɨ ɫɨɫɬɨɹɧɢɹ
ɩɨɞɪɚɛɨɬɚɧɧɨɝɨ ɝɨɪɧɨɝɨ ɦɚɫɫɢɜɚ. ɉɨ ɫɨɫɬɚɜɥɟɧɧɨɣ
ɞɥɹ ɤɚɠɞɨɝɨ ɦɟɫɬɨɪɨɠɞɟɧɢɹ ɲɤɚɥɟ ɡɜɭɤɨɚɤɬɢɜɧɨɫɬɢ
ɩɨɪɨɞ ɢ ɪɭɞ, ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɫɨɫɬɨɹɧɢɹ ɩɨɞɪɚɛɨɬɚɧ-
ɧɨɝɨ ɦɚɫɫɢɜɚ, ɦɨɠɧɨ ɮɢɤɫɢɪɨɜɚɬɶ ɩɪɨɰɟɫɫɵ, ɩɪɟɞ-
ɲɟɫɬɜɭɸɳɢɟ ɨɛɪɭɲɟɧɢɸ, ɢ ɩɪɢɧɢɦɚɬɶ ɢɧɠɟɧɟɪɧɨ-
ɬɟɯɧɢɱɟɫɤɢɟ ɪɟɲɟɧɢɹ (ɬɚɛɥ.4).

Ɍɚɛɥɢɰɚ 4

ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɪɭɞɧɵɯ ɦɟɫɬɨɪɨɠɞɟɧɢɣ ɩɨ ɭɫɬɨɣɱɢɜɨɫɬɢ ɩɨɞɪɚɛɨɬɚɧɧɵɯ ɝɨɪɧɵɯ ɦɚɫɫɢɜɨɜ

ɑɢɫɥɨ ɢɦɩɭɥɶɫɨɜ ɜ ɦɢɧɭɬɭ, ɯɚɪɚɤɬɟɪɢɡɭɸɳɢɯ ɫɨɫɬɨɹɧɢɟ
ɩɨɞɪɚɛɨɬɚɧɧɵɯ ɦɚɫɫɢɜɨɜ, ɦɢɧ

-1

ɫɬɚɞɢɹ ɭɫɬɨɣɱɢɜɨɫɬɢ
ɇɚɢɦɟɧɨɜɚɧɢɟ ɉɨɪɨɞɵ ɢ ɪɭɞɵ

ɭɫɬɨɣɱɢɜɚɹ ɩɟɪɟɯɨɞɧɚɹ ɧɟɭɫɬɨɣɱɢɜɚɹ

Ɋɭɞɧɢɤɢ ɍɪɚɥɚ ɉɨɪɮɢɪɢɬɵ
ɫɢɟɧɢɬɵ
ɬɭɮɵ

ɦɚɝɧɟɬɢɬɵ
ɫɤɚɪɧɵ

0-25

0-30
0-40

25-40

30-40
40-60

ɛɨɥɟɟ 40

ɛɨɥɟɟ 40
ɛɨɥɟɟ 60

Ɋɭɞɧɢɤɢ Ʉɪɢɜɛɚɫɫɚ ɋɥɚɛɵɟ ɪɭɞɵ
ɫɪɟɞɧɢɟ ɪɭɞɵ
ɤɪɟɩɤɢɟ ɪɭɞɵ

0-5
0-10
0-20

5-10
10-25
20-40

ɛɨɥɟɟ 10
ɛɨɥɟɟ 25
ɛɨɥɟɟ 40

Ɋɭɞɧɢɤɢ
Ƚɨɪɧɨɣ
ɒɨɪɢɢ

Ⱦɢɨɪɢɬɵ
ɪɨɝɨɜɢɤɢ
ɢɡɜɟɫɬɧɹɤɢ
ɫɤɚɪɧɵ

ɩɨɪɮɢɪɢɬɵ

0-15
0-30

0-40

15-30
30-60

40-60

ɛɨɥɟɟ 30
ɛɨɥɟɟ 60

ɛɨɥɟɟ 60

Ɋɭɞɧɢɤɢ
ɏɚɤɚɫɫɢɢ

Ɋɨɝɨɜɢɤɢ
ɫɤɚɪɧɵ

ɫɥɚɧɰɵ, ɬɭɮɵ
ɢɡɜɟɫɬɧɹɤɢ

0-15

0-30

15-30

30-60

ɛɨɥɟɟ 30

ɛɨɥɟɟ 60

ɏɚɣɞɚɪɤɚɧɫɤɨɟ ɂɡɜɟɫɬɧɹɤɢ
ɫɥɚɧɰɵ

0-10 10-20 ɛɨɥɟɟ 20

Ⱦɠɟɡɤɚɡɝɚɧɫɤɨɟ ɉɟɫɱɚɧɢɤɢ
ɚɥɟɜɪɢɬɵ

0-10 10-25 ɛɨɥɟɟ 25

Ɇɢɪɝɚɥɢɦɫɚɣɫɤɨɟ ɂɡɜɟɫɬɧɹɤɢ
ɞɨɥɨɦɢɬɵ

0-16 16-25 ɛɨɥɟɟ 25

ɋɍȻɊ ɋɥɚɧɰɵ
ɢɡɜɟɫɬɧɹɤɢ

0-10 10-20 ɛɨɥɟɟ 20

ɇɚ ɨɫɧɨɜɟ ɪɟɡɭɥɶɬɚɬɨɜ ɧɚɬɭɪɧɵɯ ɢɫɩɵɬɚɧɢɣ
ɷɥɟɦɟɧɬɨɜ ɝɨɪɧɨɝɨ ɦɚɫɫɢɜɚ, ɩɪɨɜɟɞɟɧɧɵɯ ɧɚ ɭɪɚɧɨ-
ɜɵɯ ɦɟɫɬɨɪɨɠɞɟɧɢɹɯ ɍɤɪɚɢɧɵ, ɩɨɫɬɪɨɟɧɵ ɡɚɜɢɫɢɦɨ-
ɫɬɢ ɱɚɫɬɨɬɵ ɡɜɭɤɨɜ ɪɚɡɪɭɲɟɧɢɹ ɨɬ ɜɟɥɢɱɢɧɵ ɧɚɩɪɹ-
ɠɟɧɢɣ ı (ɪɢɫ.6), ɫɨɝɥɚɫɧɨ ɮɨɪɦɭɥɟ:

ȼ

ɂ
Na  , (1)

ɝɞɟ Nɂ - ɤɨɥɢɱɟɫɬɜɨ ɢɦɩɭɥɶɫɨɜ ɜ ɦɢɧɭɬɭ; ɚ ɢ ɜ - ɫɨɨɬ-
ɜɟɬɫɬɜɟɧɧɨ ɤɨɷɮɮɢɰɢɟɧɬɵ, ɯɚɪɚɤɬɟɪɢɡɭɸɳɢɟ ɫɬɪɭɤ-
ɬɭɪɧɵɟ ɢ ɩɪɨɱɧɨɫɬɧɵɟ ɫɜɨɣɫɬɜɚ ɝɨɪɧɨɝɨ ɦɚɫɫɢɜɚ.

Ɋɢɫ.6. Ɂɚɜɢɫɢɦɨɫɬɶ ɱɚɫɬɨɬɵ ɡɜɭɤɨɜ ɪɚɡɪɭɲɟɧɢɹ
ɨɬ ɜɟɥɢɱɢɧɵ ɧɚɩɪɹɠɟɧɢɹ  ɞɥɹ  ɪɚɡɥɢɱɧɵɯ ɬɢɩɨɜ

ɩɨɪɨɞ: 1, 2 – ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɫɪɟɞɧɟ- ɢ

ɫɢɥɶɧɨɬɪɟɳɢɧɨɜɚɬɵɣ ɦɚɫɫɢɜ
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ɉɪɢ ɨɩɪɟɞɟɥɟɧɢɢ ɭɫɬɨɣɱɢɜɵɯ ɩɚɪɚɦɟɬɪɨɜ ɤɚ-
ɦɟɪɧɨɣ ɫɢɫɬɟɦɵ ɪɚɡɪɚɛɨɬɤɢ ɜ ɪɚɫɱɟɬɵ ɜɜɨɞɹɬ ɤɨɷɮ-
ɮɢɰɢɟɧɬ ɡɚɩɚɫɚ ɩɪɨɱɧɨɫɬɢ (Ʉ3), ɤɨɬɨɪɵɣ ɜɵɪɚɠɚɟɬɫɹ
ɤɚɤ ɨɬɧɨɲɟɧɢɟ ɩɪɟɞɟɥɶɧɨɣ (ɪɚɡɪɭɲɚɸɳɟɣ) ɧɚɝɪɭɡɤɢ
[ı] ɤ ɞɟɣɫɬɜɭɸɳɟɣ ɧɚ ɤɨɧɫɬɪɭɤɬɢɜɧɵɣ ɷɥɟɦɟɧɬ (ı),

ɢɥɢ ɤɚɤ ɨɬɧɨɲɟɧɢɟ ɩɪɟɞɟɥɚ ɩɪɨɱɧɨɫɬɢ ɦɚɬɟɪɢɚɥɚ ɤ
ɪɚɫɱɟɬɧɨɦɭ ɧɚɩɪɹɠɟɧɢɸ:

 /][3 Ʉ . (2)

ɂɫɯɨɞɹ ɢɡ ɮɨɪɦɭɥ (1) ɢ (2), ɫ ɞɨɫɬɚɬɨɱɧɨɣ ɫɬɟ-
ɩɟɧɶɸ ɬɨɱɧɨɫɬɢ ɦɨɠɧɨ ɩɪɨɝɧɨɡɢɪɨɜɚɬɶ ɤɨɷɮɮɢɰɢɟɧɬ
ɡɚɩɚɫɚ ɩɪɨɱɧɨɫɬɢ ɩɨ ɢɧɬɟɧɫɢɜɧɨɫɬɢ ɪɟɝɢɫɬɪɢɪɭɟɦɵɯ
ɡɜɭɤɨɜɵɯ ɢɦɩɭɥɶɫɨɜ. ɇɚɛɥɸɞɟɧɢɹ ɡɜɭɤɨɦɟɬɪɢɱɟɫɤɢɦɢ
ɩɪɢɛɨɪɚɦɢ ɩɪɨɜɨɞɹɬɫɹ ɜ ɫɤɜɚɠɢɧɚɯ (ɢɥɢ ɲɩɭɪɚɯ),
ɩɪɨɛɭɪɟɧɧɵɯ ɜ ɝɨɪɧɨɦ ɦɚɫɫɢɜɟ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɨɝɨ
ɛɥɨɤɚ ɜ ɫɨɫɬɚɜɟ ɧɚɛɥɸɞɚɬɟɥɶɧɨɣ ɫɬɚɧɰɢɢ, ɤɨɬɨɪɚɹ
ɪɚɫɩɨɥɚɝɚɟɬɫɹ ɜɧɟ ɡɨɧɵ ɨɛɪɭɲɟɧɢɹ. Ʉɨɥɢɱɟɫɬɜɨ

ɫɤɜɚɠɢɧ ɨɩɪɟɞɟɥɹɟɬɫɹ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɩɥɨɳɚɞɢ ɨɛ-
ɧɚɠɟɧɢɣ, ɩɪɢɯɨɞɹɳɟɣɫɹ ɧɚ 1 ɦ. Ɋɚɫɫɬɨɹɧɢɟ ɜ ɩɥɚɧɟ
ɦɟɠɞɭ ɫɤɜɚɠɢɧɚɦɢ ɦɨɠɟɬ ɛɵɬɶ ɜ ɩɪɟɞɟɥɚɯ 5-10 ɦ, ɧɨ
ɧɟ ɛɨɥɟɟ ɩɨɪɨɝɚ ɜɨɡɦɨɠɧɨɝɨ ɩɪɢɟɦɚ ɡɜɭɤɨɜɵɯ ɢɦ-
ɩɭɥɶɫɨɜ ɪɚɡɪɭɲɟɧɢɹ. ȼ ɬɨɱɤɟ ɡɚɥɨɠɟɧɢɹ ɩɶɟɡɨɷɥɟɤ-
ɬɪɢɱɟɫɤɨɝɨ ɝɟɨɮɨɧɚ ɜ ɫɤɜɚɠɢɧɟ ɧɚɛɥɸɞɟɧɢɟ ɜɟɞɟɬɫɹ
ɜ ɬɟɱɟɧɢɟ 5 ɦɢɧɭɬ. ɋɪɟɞɧɟɟ ɡɧɚɱɟɧɢɟ ɱɚɫɬɨɬɵ (ɢɧɬɟɧ-
ɫɢɜɧɨɫɬɢ) ɡɜɭɤɨɜɵɯ ɢɦɩɭɥɶɫɨɜ ɪɚɡɪɭɲɟɧɢɹ (Nɢ)  ɜ ɨɞ-

ɧɭ ɦɢɧɭɬɭ ɩɨɥɭɱɚɟɬɫɹ ɞɟɥɟɧɢɟɦ ɨɛɳɟɝɨ ɤɨɥɢɱɟɫɬɜɚ
ɡɚ ɩɟɪɢɨɞ ɧɚɛɥɸɞɟɧɢɹ ɜ ɞɚɧɧɨɣ ɬɨɱɤɟ ɫɤɜɚɠɢɧɵ ɧɚ
ɢɧɬɟɪɜɚɥ ɜɪɟɦɟɧɢ (t) (ɬɚɛɥ.5, 6). ɇɚɛɥɸɞɟɧɢɹ ɞɨɥɠɧɵ
ɩɪɨɜɨɞɢɬɶɫɹ ɧɟ ɪɟɠɟ ɨɞɧɨɝɨ ɪɚɡɚ ɜ ɧɟɞɟɥɸ. ɉɪɢ ɩɨ-
ɹɜɥɟɧɢɢ ɩɟɪɜɵɯ ɢɦɩɭɥɶɫɨɜ ɧɚɛɥɸɞɟɧɢɹ ɞɨɥɠɧɵ ɩɪɨ-
ɜɨɞɢɬɶɫɹ ɱɚɳɟ, ɚ ɜ ɨɫɨɛɨ ɨɬɜɟɬɫɬɜɟɧɧɵɯ ɫɥɭɱɚɹɯ -

ɧɟɩɪɟɪɵɜɧɨ ɫ ɩɨɝɚɲɟɧɢɟɦ ɩɭɫɬɨɬ 16.

Ɍɚɛɥɢɰɚ 5

ɉɨɤɚɡɚɬɟɥɶ ɡɜɭɤɨɦɟɬɪɢɱɟɫɤɢɣ ɧɚɛɥɸɞɟɧɢɣ ɩɨ ɫɤɜɚɠɢɧɟ

ȼɪɟɦɹ ɧɚɛɥɸɞɟɧɢɹ,
ɱɚɫɵ ɢ ɦɢɧɭɬɵ

Ʉɨɥɢɱɟɫɬɜɨ ɢɦɩɭɥɶɫɨɜ ɡɚ
ɦɢɧɭɬɧɵɣ ɢɧɬɟɪɜɚɥ,

ɦɢɧ.
-1

ɇɨɦɟɪ
ɧɚɛɥɸɞɚɬɟɥɶɧɨɣ
ɫɤɜɚɠɢɧɵ (ɇɋ)

Ƚɥɭɛɢɧɚ
ɡɚɥɨɠɟɧɢɹ
ɝɟɨɮɨɧɚ, ɦ

ɧɚɱɚɥɨ ɤɨɧɟɰ 1 2 3 4 5

Ʉɨɥɢɱɟɫɬɜɨ
ɢɦɩɭɥɶɫɨɜ
ɡɚ ɩɟɪɢɨɞ
ɧɚɛɥɸɞɟɧɢɹ

ɋɪɟɞɧɟɟ
ɤɨɥɢɱɟɫɬɜɨ
ɢɦɩɭɥɶɫɨɜ ɜ
ɦɢɧɭɬɭ

ɇɋ-1 25
20
15
10

9.15`
20`
25`
30`

9.20`
25`
30`
35`

7
5

20
3

13
9

11
4

21
18
4
9

4
4
8
1

11
3

16
12

56
39
59
29

11
8
12
6

Ɍɚɛɥɢɰɚ 6

ɉɨɤɚɡɚɬɟɥɢ ɡɜɭɤɨɦɟɬɪɢɱɟɫɤɢɯ ɧɚɛɥɸɞɟɧɢɣ ɩɨ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɨɦɭ ɛɥɨɤɭ

ɋɪɟɞɧɟɟ ɤɨɥɢɱɟɫɬɜɨ ɢɦɩɭɥɶɫɨɜ ɜ ɦɢɧɭɬɭ ɩɨ
ɬɨɱɤɚɦ ɡɚɥɨɠɟɧɢɹ ɝɟɨɮɨɧɚ ɜ ɫɤɜɚɠɢɧɟ,

ɦɢɧ.
-1

ɪɚɫɫɬɨɹɧɢɟ ɞɨ ɝɟɨɮɨɧɚ, ɦ

Ⱦɚɬɚ

Ɉ
ɛ
ɴ
ɟ
ɤɬ

ɢ
ɫ
ɫ
ɥ
ɟ
ɞ
ɨ
ɜ
ɚ
ɧ
ɢ
ɹ

ɇ
ɚ
ɛ
ɥ
ɸ
ɞ
ɚ
ɬɟ
ɥ
ɶ
ɧ
ɚ
ɹ

ɫ
ɬɚ
ɧ
ɰ
ɢ
ɹ
 (
ɇ
ɋ

)

5 10 15 20 25 30

Ɇɚɤɫɢɦɚɥɶɧɨɟ
ɫɪɟɞɧɟɟ
ɤɨɥɢɱɟɫɬɜɨ
ɢɦɩɭɥɶɫɨɜ ɜ
ɫɤɜɚɠɢɧɟ

ɇɚɛɥɸɞɚɬɟɥɢ

19.06.15 ɛɥɨɤ
3-59

ɇɋ-1
ɇɋ-2
ɇɋ-3
ɇɋ-4

6
10
4
2

21
12
9
14

12
18
7
12

16
36
3
8

3
8
0
3

11
17
1

16

21
36
9

16

ɉɟɬɪɨɜ Ⱥɋ.
Ɍɤɚɱɟɧɤɨ ɅȽ.

ɂɫɫɥɟɞɨɜɚɧɢɟ ɜɥɢɹɧɢɹ  ɝɥɭɛɢɧɵ ɨɬɪɚɛɨɬɤɢ
ɧɚ ɭɫɬɨɣɱɢɜɨɫɬɶ ɝɨɪɢɡɨɧɬɚɥɶɧɵɯ ɨɛɧɚɠɟɧɢɣ ɜ
ɨɱɢɫɬɧɵɯ ɤɚɦɟɪɚɯ. ɉɪɢ ɪɚɡɪɚɛɨɬɤɟ Ɇɢɱɭɪɢɧɫɤɨɝɨ
ɫɥɨɠɧɨɫɬɪɭɤɬɭɪɧɨɝɨ ɦɟɫɬɨɪɨɠɞɟɧɢɹ (ɍɤɪɚɢɧɚ) ɤɚɦɟɪ-
ɧɨɣ ɫɢɫɬɟɦɨɣ ɪɚɡɪɚɛɨɬɤɢ ɫ ɡɚɤɥɚɞɤɨɣ ɬɜɟɪɞɟɸɳɟɣ
ɫɦɟɫɶɸ ɢ ɬɨɪɰɨɜɵɦ ɜɵɩɭɫɤɨɦ ɪɭɞɵ ɩɨɞ ɜɨɞɧɵɦ ɨɛɴ-
ɟɤɬɨɦ (ɪɢɫ.7) ɨɛɧɚɠɟɧɢɹ ɩɨɪɨɞ ɤɪɨɜɥɢ ɢɦɟɸɬ ɜɢɞ
ɩɥɨɫɤɨɝɨ ɩɪɹɦɨɭɝɨɥɶɧɢɤɚ, ɡɚɳɟɦɥɟɧɧɨɝɨ ɩɨ ɜɫɟɦɭ
ɩɟɪɢɦɟɬɪɭ.

ȼɵɱɢɫɥɟɧɧɵɟ ɡɧɚɱɟɧɢɹ ɷɤɜɢɜɚɥɟɧɬɧɵɯ ɩɪɨɥɟ-
ɬɨɜ ɨɛɧɚɠɟɧɢɣ ɩɨɪɨɞ lɷɤɜ  ɢ H ɜ ɜɢɞɟ ɬɨɱɟɤ ɪɚɫɩɨɥɨɠɟ-

ɧɵ ɜ ɞɜɭɯ ɨɛɥɚɫɬɹɯ – ɭɫɬɨɣɱɢɜɨɣ ɢ ɧɟɭɫɬɨɣɱɢɜɨɣ
ɪɢɫ.8). Ƚɪɚɧɢɰɚ ɦɟɠɞɭ ɷɬɢɦɢ ɨɛɥɚɫɬɹɦɢ ɩɪɟɞɫɬɚɜɥɹ-
ɟɬ ɫɨɛɨɣ ɫɨɜɨɤɭɩɧɨɫɬɶ ɩɪɟɞɟɥɶɧɵɯ ɡɧɚɱɟɧɢɣ ɮɭɧɤɰɢɣ
ɨɬ ɝɥɭɛɢɧɵ. ɋɬɚɬɢɫɬɢɱɟɫɤɚɹ ɨɛɪɚɛɨɬɤɚ ɢɫɯɨɞɧɨɣ ɢɧ-

ɮɨɪɦɚɰɢɢ ɧɚ ɗȼɆ ɩɨɡɜɨɥɢɥɚ ɭɫɬɚɧɨɜɢɬɶ ɡɚɜɢɫɢɦɨ-
ɫɬɢ  ɭɫɬɨɣɱɢɜɨɝɨ ɷɤɜɢɜɚɥɟɧɬɧɨɝɨ ɩɪɨɥɟɬɚ ɨɬ ɝɥɭɛɢɧɵ
ɟɝɨ ɪɚɫɩɨɥɨɠɟɧɢɹ:

- ɩɪɢ ɪɚɡɪɚɛɨɬɤɟ ɩɪɢɩɨɜɟɪɯɧɨɫɬɧɵɯ ɡɚɩɚɫɨɜ

ɇ150 – 200 ɦ):

const,H
n
ɷɤɜ
l 




1
(3)

- ɩɪɢ ɜɟɞɟɧɢɢ ɝɨɪɧɵɯ ɪɚɛɨɬ ɧɚ ɛɨɥɟɟ ɝɥɭɛɨɤɢɯ
ɝɨɪɢɡɨɧɬɚɯ (H   150 – 200ɦ):

const,H
n
ɷɤɜ
l  (4)
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Ɋɢɫ.7. Ʉɚɦɟɪɧɚɹ ɫɢɫɬɟɦɚ ɪɚɡɪɚɛɨɬɤɢ ɫ ɡɚɤɥɚɞɤɨɣ
ɬɜɟɪɞɟɸɳɟɣ ɫɦɟɫɶɸ ɢ  ɬɨɪɰɨɜɵɦ ɜɵɩɭɫɤɨɦ ɪɭɞɵ:

1 – ɩɪɨɬɢɜɨɮɢɥɶɬɪɚɰɢɨɧɧɚɹ ɡɚɜɟɫɚ; 2 – ɞɚɦɛɚ; 3 – ɪɟɤɚ;
4 – ɧɢɠɧɹɹ ɝɪɚɧɢɰɚ ɤɨɪɵ ɜɵɜɟɬɪɢɜɚɧɢɹ; 5 – ɨɬɛɢɬɚɹ ɪɭɞɚ;

6 – ɤɚɦɟɪɵ ɨɬɪɚɛɨɬɚɧɧɵɟ ɢ ɩɨɝɚɲɟɧɧɵɟ ɬɜɟɪɞɟɸɳɟɣ
ɡɚɤɥɚɞɤɨɣ; Ʌɋɉ- ɥɢɧɢɹ ɫɨɜɦɟɳɟɧɧɨɣ ɩɪɨɟɤɰɢɢ

Ɋɢɫ.8. Ƚɪɚɮɢɤ ɡɚɜɢɫɢɦɨɫɬɢ ɦɟɠɞɭ ɤɨɷɮɮɢɰɢɟɧ-

ɬɨɦ ɡɚɩɚɫɚ ɩɪɨɱɧɨɫɬɢ ɢ ɱɚɫɬɨɬɨɣ ɩɨɹɜɥɟɧɢɹ
ɢɦɩɭɥɶɫɨɜ ɪɚɡɪɭɲɟɧɢɹ :

ɚ, ɛ - ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ,  ɫɪɟɞɧɢɣ ɢ ɦɢɧɢɦɚɥɶɧɵɣ ɤɨɷɮɮɢɰɢ-
ɟɧɬ ɡɚɩɚɫɚ ɩɪɨɱɧɨɫɬɢ; 1, 2 – ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɫɪɟɞɧɟ- ɢ

ɫɢɥɶɧɨɬɪɟɳɢɧɨɜɚɬɵɣ ɦɚɫɫɢɜ

Ⱥɧɚɥɢɡ ɫɨɫɬɨɹɧɢɹ ɝɨɪɢɡɨɧɬɚɥɶɧɵɯ ɨɛɧɚɠɟɧɢɣ,
ɪɚɫɩɨɥɨɠɟɧɧɵɯ ɧɚ ɝɥɭɛɢɧɟ ɨɬ 40 ɞɨ 150 ɦ, ɩɨɤɚɡɵɜɚ-
ɟɬ, ɱɬɨ ɧɚ ɢɯ ɭɫɬɨɣɱɢɜɨɫɬɶ ɫɭɳɟɫɬɜɟɧɧɨɟ ɜɥɢɹɧɢɟ
ɨɤɚɡɵɜɚɟɬ ɛɥɢɡɨɫɬɶ ɩɨɜɟɪɯɧɨɫɬɢ.

ɉɪɨɝɧɨɡ ɭɫɬɨɣɱɢɜɨɫɬɢ ɨɛɧɚɠɟɧɢɣ ɤɚɦɟɪɧɵɯ
ɫɢɫɬɟɦ ɪɚɡɪɚɛɨɬɤɢ ɭɪɚɧɨɜɵɯ ɪɭɞ. Ⱦɥɹ ɦɟɫɬɨɪɨɠ-
ɞɟɧɢɣ, ɨɬɪɚɛɚɬɵɜɚɟɦɵɯ ɜ ɫɥɨɠɧɵɯ ɝɨɪɧɨ-
ɝɟɨɥɨɝɢɱɟɫɤɢɯ ɭɫɥɨɜɢɹɯ, ɛɨɥɶɲɨɟ ɡɧɚɱɟɧɢɟ ɢɦɟɸɬ
ɧɚɭɱɧɨ ɨɛɨɫɧɨɜɚɧɧɨɟ ɨɩɪɟɞɟɥɟɧɢɟ ɩɚɪɚɦɟɬɪɨɜ ɤɨɧ-
ɫɬɪɭɤɬɢɜɧɵɯ ɷɥɟɦɟɧɬɨɜ ɫɢɫɬɟɦ ɪɚɡɪɚɛɨɬɤɢ ɢ ɩɪɨɝɧɨɡ
ɢɯ ɭɫɬɨɣɱɢɜɨɫɬɢ ɜ ɩɟɪɢɨɞ ɷɤɫɩɥɭɚɬɚɰɢɢ. ȼɚɠɧɨɟ ɡɧɚ-
ɱɟɧɢɟ ɩɪɢ ɷɬɨɦ ɩɪɢɨɛɪɟɬɚɸɬ ɢɡɵɫɤɚɧɢɹ ɦɟɬɨɞɨɜ ɤɨɧ-
ɬɪɨɥɹ ɝɨɪɧɨɝɨ ɞɚɜɥɟɧɢɹ ɢ ɢɯ ɩɪɢɦɟɧɟɧɢɟ ɜ ɩɨɜɫɟ-
ɞɧɟɜɧɨɣ ɩɪɚɤɬɢɤɟ. Ʉɚɱɟɫɬɜɟɧɧɨɟ ɨɩɪɟɞɟɥɟɧɢɟ ɞɟɣɫɬ-
ɜɭɸɳɢɯ ɜ ɩɨɪɨɞɚɯ ɧɚɩɪɹɠɟɧɢɣ ɢ ɭɫɬɨɣɱɢɜɨɫɬɢ ɦɚɫɫɢ-
ɜɚ ɦɨɠɧɨ ɩɪɨɜɨɞɢɬɶ ɩɪɢ ɩɨɦɨɳɢ ɡɜɭɤɨɦɟɬɪɢɱɟɫɤɨɝɨ
ɦɟɬɨɞɚ, ɮɢɡɢɱɟɫɤɚɹ ɨɫɧɨɜɚ ɤɨɬɨɪɨɝɨ ɫɨɫɬɨɢɬ ɜ ɬɨɦ,
ɱɬɨ ɛɨɥɶɲɢɧɫɬɜɨ ɝɨɪɧɵɯ ɩɨɪɨɞ ɩɪɢ ɧɚɪɭɲɟɧɢɢ ɭɫɥɨɜ-
ɧɨɝɨ ɪɚɜɧɨɜɟɫɢɹ ɩɨɥɹ ɧɚɩɪɹɠɟɧɢɣ ɝɟɧɟɪɢɪɭɟɬ ɡɜɭɤɢ,
ɜɨɡɧɢɤɚɸɳɢɟ ɜ ɩɪɨɰɟɫɫɟ ɦɟɫɬɧɵɯ ɦɢɤɪɨɪɚɡɪɭɲɟɧɢɣ
ɩɪɢ ɞɟɮɨɪɦɚɰɢɢ ɩɨɪɨɞɵ ɩɨɞ ɜɥɢɹɧɢɟɦ ɩɟɪɟɪɚɫɩɪɟ-
ɞɟɥɟɧɢɹ ɧɚɩɪɹɠɟɧɢɣ. ɉɨɷɬɨɦɭ «ɡɜɭɤɨɜɚɹ ɚɤɬɢɜɧɨɫɬɶ»
ɩɨɪɨɞɵ ɩɪɨɹɜɥɹɟɬɫɹ ɡɚɞɨɥɝɨ ɞɨ ɟɟ ɦɚɤɪɨɪɚɡɪɭɲɟɧɢɹ
ɢ ɦɨɠɟɬ ɫɥɭɠɢɬɶ ɩɪɟɞɭɩɪɟɠɞɟɧɢɟɦ ɪɚɡɜɢɬɢɹ ɩɪɨɰɟɫ-
ɫɚ ɪɚɡɪɭɲɟɧɢɹ ɢɥɢ ɭɤɚɡɵɜɚɬɶ ɧɚ ɨɬɧɨɫɢɬɟɥɶɧɭɸ, ɧɚ
ɞɚɧɧɵɣ ɦɨɦɟɧɬ ɜɪɟɦɟɧɢ, ɭɫɬɨɣɱɢɜɨɫɬɶ ɦɚɫɫɢɜɚ. Ⱦɥɹ
ɫɨɫɬɚɜɥɟɧɢɹ ɩɪɨɝɧɨɡɨɜ ɨɛɪɭɲɟɧɢɣ ɢ ɨɰɟɧɤɢ ɭɫɬɨɣɱɢ-
ɜɨɫɬɢ ɦɚɫɫɢɜɚ ɩɨɪɨɞ ɩɪɢ ɩɨɦɨɳɢ ɡɜɭɤɨɦɟɬɪɢɱɟɫɤɨɝɨ
ɦɟɬɨɞɚ, ɧɟɨɛɯɨɞɢɦɨ ɡɧɚɬɶ ɡɚɜɢɫɢɦɨɫɬɶ ɱɚɫɬɨɬɵ ɪɚɡ-
ɪɭɲɟɧɢɹ ɜ ɦɚɫɫɢɜɟ ɨɬ ɞɟɣɫɬɜɭɸɳɢɯ ɜ ɧɟɦ ɧɚɩɪɹɠɟ-
ɧɢɣ. ɑɚɫɬɨɬɭ ɡɜɭɤɨɜ ɞɥɹ ɤɨɧɤɪɟɬɧɵɯ ɩɨɪɨɞ ɨɩɪɟɞɟɥɹ-
ɸɬ ɨɩɵɬɧɵɦ ɩɭɬɟɦ. ɉɪɚɤɬɢɤɨɣ ɧɚɛɥɸɞɟɧɢɣ ɧɚ ɲɚɯɬɚɯ
Ʉɪɢɜɨɪɨɠɫɤɨɝɨ ɛɚɫɫɟɣɧɚ ɭɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ ɢɡɦɟɧɟɧɢɟ
ɱɚɫɬɨɬɵ ɡɜɭɤɨɜɵɯ ɤɨɥɟɛɚɧɢɣ ɜ ɩɪɟɞɟɥɚɯ 1-20 ɢɦɩɭɥɶ-
ɫɨɜ ɜ ɦɢɧɭɬɭ ɯɚɪɚɤɬɟɪɢɡɭɟɬ ɜ ɛɨɥɶɲɢɧɫɬɜɟ ɫɥɭɱɚɟɜ
ɪɚɡɜɢɬɢɟ ɪɚɡɪɭɲɟɧɢɣ ɛɟɡ ɜɧɟɲɧɢɯ ɩɪɨɹɜɥɟɧɢɣ. ɑɚɫ-
ɬɨɬɚ, ɢɡɦɟɧɹɸɳɚɹɫɹ ɜ ɩɪɟɞɟɥɚɯ 20-40 ɢɦɩɭɥɶɫɨɜ ɜ
ɦɢɧɭɬɭ, ɫɨɩɪɨɜɨɠɞɚɟɬɫɹ ɨɬɞɟɥɶɧɵɦɢ ɨɬɫɥɨɟɧɢɹɦɢ ɢ
ɦɟɫɬɧɵɦɢ ɜɵɜɚɥɚɦɢ, ɚ ɩɪɟɜɵɲɚɸɳɚɹ 40-60 ɢɦɩɭɥɶ-
ɫɨɜ ɜ ɦɢɧɭɬɭ ɩɪɟɞɲɟɫɬɜɭɟɬ ɦɚɫɫɨɜɨɦɭ ɨɛɪɭɲɟɧɢɸ
ɩɨɪɨɞ.

Ɍɟɯɧɢɤɚ ɨɩɪɟɞɟɥɟɧɢɹ ɡɜɭɤɨɜɨɣ ɚɤɬɢɜɧɨɫɬɢ ɩɨ-
ɪɨɞ ɢɫɫɥɟɞɭɟɦɨɝɨ ɦɚɫɫɢɜɚ ɫɨɫɬɨɢɬ ɜ ɩɨɨɱɟɪɟɞɧɨɦ
ɩɨɦɟɳɟɧɢɢ ɡɜɭɤɨɩɪɢɟɦɧɢɤɚ ɜ ɫɩɟɰɢɚɥɶɧɨ ɩɪɨɛɭɪɟɧ-
ɧɵɟ ɲɩɭɪɵ (ɫɤɜɚɠɢɧɵ) ɢ ɪɟɝɢɫɬɪɚɰɢɢ ɱɚɫɬɨɬ ɡɜɭɤɨɜɵɯ
ɤɨɥɟɛɚɧɢɣ ɜ ɬɟɱɟɧɢɟ ɬɪɟɯ ɩɟɪɢɨɞɨɜ ɩɨ 5-10 ɦɢɧ.
ɋɭɳɧɨɫɬɶ ɞɚɧɧɨɝɨ ɦɟɬɨɞɚ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɫɥɟɞɭɸɳɟɦ.
Ɂɜɭɤɢ, ɩɪɢɧɹɬɵɟ ɞɚɬɱɢɤɨɦ, ɪɚɫɩɨɥɚɝɚɟɦɨɦ ɜ ɦɚɫɫɢɜɟ
ɩɨɪɨɞ (ɜ ɲɩɭɪɟ ɢɥɢ ɫɤɜɚɠɢɧɟ), ɩɨɫɥɟ ɭɫɢɥɟɧɢɹ ɢ ɩɪɟ-
ɨɛɪɚɡɨɜɚɧɢɹ ɜ ɭɫɢɥɢɬɟɥɟ, ɩɨɞɚɸɬɫɹ ɧɚ ɝɨɥɨɜɧɵɟ ɬɟ-
ɥɟɮɨɧɵ ɢ ɨɫɰɢɥɥɨɝɪɚɮ, ɤɨɬɨɪɵɟ ɮɢɤɫɢɪɭɸɬ ɡɜɭɤɢ ɨɬ
ɩɪɨɢɫɯɨɞɹɳɢɯ ɩɪɨɰɟɫɫɨɜ ɪɚɡɪɭɲɟɧɢɹ ɩɨɪɨɞ ɜ ɦɚɫɫɢ-
ɜɟ. ɍɫɢɥɢɬɟɥɶ ɧɢɡɤɨɣ ɱɚɫɬɨɬɵ, ɜɵɩɨɥɧɟɧɧɵɣ ɧɚ ɩɨɥɭ-
ɩɪɨɜɨɞɧɢɤɚɯ, ɫɨɫɬɨɢɬ ɢɡ ɬɪɟɯ ɤɚɫɤɚɞɨɜ ɭɫɢɥɟɧɢɹ ɢ
ɦɨɫɬɨɜɨɣ ɫɯɟɦɵ, ɜ ɞɢɚɝɨɧɚɥɢ ɤɨɬɨɪɨɣ ɜɤɥɸɱɟɧ ɦɢɤ-
ɪɨɚɦɩɟɪɦɟɬɪ. ɉɢɬɚɧɢɟ ɭɫɢɥɢɬɟɥɹ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɨɬ
ɨɞɧɨɣ ɛɚɬɚɪɟɣɤɢ ɞɥɹ ɤɚɪɦɚɧɧɨɝɨ ɮɨɧɚɪɹ. Ⱦɚɬɱɢɤ
ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɩɶɟɡɨɷɥɟɤɬɪɢɱɟɫɤɢɣ ɦɢɤɪɨɮɨɧ,
ɜɵɩɨɥɧɟɧɧɵɣ ɜ ɜɢɞɟ ɩɨɥɨɝɨ ɦɟɬɚɥɥɢɱɟɫɤɨɝɨ ɰɢɥɢɧɞ-
ɪɚ, ɞɢɚɦɟɬɪɨɦ 30-32 ɦɦ ɢ ɞɥɢɧɨɣ 110 ɦɦ. ȼɧɭɬɪɢ ɰɢ-
ɥɢɧɞɪɚ ɫ ɩɨɦɨɳɶɸ ɫɩɟɰɢɚɥɶɧɨɝɨ ɞɟɪɠɚɬɟɥɹ ɤɨɧɫɨɥɶ-
ɧɨ  ɡɚɤɪɟɩɥɟɧ  ɩɶɟɡɨɷɥɟɦɟɧɬ.
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ɇɚ Ɇɢɱɭɪɢɧɫɤɨɦ ɦɟɫɬɨɪɨɠɞɟɧɢɢ ɩɨɞ ɪɭɤɨɜɨ-
ɞɫɬɜɨɦ ɊɒȺɡɢɦɨɜɚ ɩɪɨɜɨɞɢɥɢɫɶ ɡɜɭɤɨɦɟɬɪɢɱɟɫɤɢɟ
ɧɚɛɥɸɞɟɧɢɹ ɩɪɢ ɪɚɡɞɚɜɥɢɜɚɧɢɢ ɷɥɟɦɟɧɬɨɜ ɦɚɫɫɢɜɚ ɜ
ɧɚɬɭɪɧɵɯ ɭɫɥɨɜɢɹɯ [3]. Ɉɩɵɬɧɵɟ ɪɚɛɨɬɵ ɜɟɥɢɫɶ ɧɚ
ɝɨɪɢɡɨɧɬɟ 90 ɦ ɜ ɪɚɣɨɧɟ ɩɨɞɪɟɱɧɨɝɨ ɰɟɥɢɤɚ. ɂɫɩɵɬɚ-
ɧɢɹ ɩɪɨɜɨɞɢɥɢɫɶ ɧɚ ɞɜɭɯ ɩɥɨɳɚɞɤɚɯ, ɩɨ ɤɨɬɨɪɵɦ ɩɟ-
ɪɟɞ ɧɚɱɚɥɨɦ ɪɚɛɨɬ ɛɵɥɚ ɩɪɨɜɟɞɟɧɚ ɫɴɟɦɤɚ ɬɪɟɳɢɧɨ-
ɜɚɬɨɫɬɢ (ɬɚɛɥ.7).

Ɍɚɛɥɢɰɚ 7

ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɬɪɟɳɢɧɨɜɚɬɨɫɬɢ ɩɨ ɨɩɵɬɧɵɦ
ɩɥɨɳɚɞɤɚɦ ɝɨɪɧɨɝɨ ɦɚɫɫɢɜɚ

ɇɨɦɟɪ ɩɥɨɳɚɞɤɢ
ɇɚɢɦɟɧɨɜɚɧɢɟ ɩɨɤɚɡɚɬɟɥɟɣ

1 2

Ɇɚɤɫɢɦɚɥɶɧɚɹ ɱɚɫɬɨɬɚ ɫɢɫɬɟɦɧɵɯ
ɬɪɟɳɢɧ ɧɚ 1 ɩɨɝɨɧɧɵɣ ɦ

16,8 9,4

Ʉɨɥɢɱɟɫɬɜɨ ɛɟɫɫɢɫɬɟɦɧɵɯ ɬɪɟɳɢɧ
ɧɚ 1 ɩɨɝɨɧɧɵɣ ɦ

3,6 0,8

ɍɞɟɥɶɧɚɹ ɬɪɟɳɢɧɨɜɚɬɨɫɬɶ 15,2 9,2

Ɇɚɤɫɢɦɚɥɶɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɜɫɟɯ
ɬɪɟɳɢɧ ɧɚ 1 ɩɨɝɨɧɧɵɣ ɦ

20,4 10,2

ɋɪɟɞɧɢɣ ɪɚɡɦɟɪ ɤɟɪɧɚ ɩɪɢ ɛɭɪɟ-
ɧɢɢ ɩɟɪɩɟɧɞɢɤɭɥɹɪɧɨ ɩɥɨɳɚɞɤɟ

13,3 10,7

ɋɪɟɞɧɢɣ ɩɪɟɞɟɥ ɩɪɨɱɧɨɫɬɢ ɝɨɪɧɵɯ ɩɨɪɨɞ (ɝɧɟɣ-
ɫɨɜ) ɧɚ ɫɠɚɬɢɟ, ɨɩɪɟɞɟɥɟɧɧɵɣ ɩɨ ɪɟɡɭɥɶɬɚɬɚɦ ɥɚɛɨ-
ɪɚɬɨɪɧɵɯ ɢɫɩɵɬɚɧɢɣ ɨɛɪɚɡɰɨɜ, ɫɨɫɬɚɜɥɹɟɬ
1400 ɤɝɫɦ

2
 ɩɪɢ ɤɨɷɮɮɢɰɢɟɧɬɟ ɜɚɪɢɚɰɢɢ 32,65%. Ʉɨ-

ɷɮɮɢɰɢɟɧɬ ɫɬɪɭɤɬɭɪɧɨɝɨ ɨɫɥɚɛɥɟɧɢɹ ɫɨɫɬɚɜɥɹɥ  0,26-
0,34. Ɋɚɡɦɟɪ ɷɥɟɦɟɧɬɨɜ ɦɚɫɫɢɜɚ, ɩɨɞɜɟɪɝɚɜɲɟɝɨɫɹ
ɞɚɜɥɟɧɢɸ, ɛɵɥ ɩɪɢɧɹɬ 700×700×940 ɦɦ. ɂɫɤɭɫɫɬɜɟɧ-
ɧɨɟ ɧɚɝɪɭɠɟɧɢɟ ɷɥɟɦɟɧɬɨɜ ɦɚɫɫɢɜɚ ɨɫɭɳɟɫɬɜɥɹɥɨɫɶ
ɞɚɜɢɥɶɧɨɣ ɭɫɬɚɧɨɜɤɨɣ Ⱦɍ-30 ɤɨɧɫɬɪɭɤɰɢɢ ȼɇɂɆɂ [17-
19], ɫɨɫɬɨɹɳɟɣ ɢɡ ɪɚɛɨɱɢɯ ɰɢɥɢɧɞɪɨɜ ɫ ɞɢɚɦɟɬɪɨɦ
ɩɥɭɧɠɟɪɚ 100 ɦɦ ɢ ɩɥɭɧɠɟɪɧɨɝɨ ɪɭɱɧɨɝɨ ɧɚɫɨɫɚ ɬɢɩɚ
Ƚɇ-500, ɫɨɟɞɢɧɟɧɧɵɯ ɦɟɠɞɭ ɫɨɛɨɣ ɦɚɫɥɨɩɨɞɚɸɳɢɦɢ
ɬɪɭɛɤɚɦɢ. ɂɡɦɟɧɟɧɢɟ ɧɚɝɪɭɡɤɢ ɩɪɨɜɨɞɢɥɨɫɶ ɩɭɬɟɦ
ɢɡɦɟɧɟɧɢɹ ɞɚɜɥɟɧɢɹ ɦɚɫɥɚ ɜ ɰɢɥɢɧɞɪɚɯ ɫɬɭɩɟɧɹɦɢ
ɱɟɪɟɡ 50 ɤɝɫɦ

2
 ɜ ɤɚɠɞɨɦ ɰɢɥɢɧɞɪɟ, ɱɬɨ ɫɨɨɬɜɟɬɫɬɜɨ-

ɜɚɥɨ ɢɡɦɟɧɟɧɢɸ ɧɚɩɪɹɠɟɧɢɣ ɜ ɦɚɫɫɢɜɟ ɧɚ 22 ɤɝɫɦ
2
.

ɇɚ ɨɫɧɨɜɚɧɢɢ ɪɟɡɭɥɶɬɚɬɨɜ ɧɚɬɭɪɧɵɯ ɢɫɩɵɬɚɧɢɣ
ɷɥɟɦɟɧɬɨɜ ɦɚɫɫɢɜɚ ɩɨɫɬɪɨɟɧɵ ɡɚɜɢɫɢɦɨɫɬɢ ɱɚɫɬɨɬɵ
ɢɦɩɭɥɶɫɨɜ (ɡɜɭɤɨɜ) ɦɟɯɚɧɢɱɟɫɤɨɝɨ ɪɚɡɪɭɲɟɧɢɹ ɨɬ ɜɟ-
ɥɢɱɢɧɵ ɧɚɩɪɹɠɟɧɢɣ (ɪɢɫ.9). Ɉɛɳɟɣ ɡɚɤɨɧɨɦɟɪɧɨɫɬɶɸ
ɹɜɥɹɟɬɫɹ ɬɨ, ɱɬɨ ɪɟɝɢɫɬɪɚɰɢɹ ɡɜɭɤɨɜ ɧɚɱɢɧɚɟɬɫɹ ɡɚ-
ɞɨɥɝɨ ɞɨ ɩɨɥɧɨɝɨ ɪɚɡɪɭɲɟɧɢɹ ɢ ɱɚɫɬɨɬɚ ɡɜɭɤɨɜ ɪɚɫɬɟɬ
ɫ ɭɜɟɥɢɱɟɧɢɟɦ ɧɚɩɪɹɠɟɧɢɣ. ȼ ɬɪɟɳɢɧɨɜɚɬɵɯ ɩɨɪɨɞɚɯ
ɱɚɫɬɨɬɚ ɡɜɭɤɨɜ ɪɚɫɬɟɬ ɛɨɥɟɟ ɩɥɚɜɧɨ, ɬɚɤ ɤɚɤ ɜ ɨɩɪɟ-
ɞɟɥɟɧɧɨɣ ɫɬɟɩɟɧɢ ɩɪɨɢɫɯɨɞɢɬ ɡɚɤɪɵɬɢɟ ɢɦɟɸɳɢɯɫɹ ɜ
ɦɚɫɫɢɜɟ ɞɟɮɟɤɬɨɜ ɢ ɢɦɟɟɬ ɦɟɫɬɨ «ɡɚɬɭɯɚɧɢɟ» ɡɜɭɤɨɜ
ɪɚɡɪɭɲɟɧɢɹ, ɜɵɡɜɚɧɧɨɟ ɫɬɪɭɤɬɭɪɧɨɣ ɧɚɪɭɲɟɧɧɨɫɬɶɸ
ɦɚɫɫɢɜɚ ɢ ɪɚɡɥɢɱɧɵɦ ɡɚɩɨɥɧɟɧɢɟɦ ɬɪɟɳɢɧ. ɂɡ ɚɧɚ-
ɥɢɡɚ ɤɪɢɜɵɯ ɞɥɹ ɪɚɡɥɢɱɧɵɯ ɝɨɪɧɵɯ ɩɨɪɨɞ ɜɢɞɧɨ, ɱɬɨ

ɯɚɪɚɤɬɟɪ ɡɚɜɢɫɢɦɨɫɬɢ ɦɟɠɞɭ Nɢɦɩ  ɢ   ɜɩɨɥɧɟ ɨɩɪɟ-
ɞɟɥɟɧɧɵɣ ɢ ɱɬɨ ɤɪɢɜɵɟ ɪɚɫɩɨɥɚɝɚɸɬɫɹ ɧɚ ɝɪɚɮɢɤɟ ɜ
ɫɬɪɨɝɨɦ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɜɟɥɢɱɢɧɨɣ ɬɪɟɳɢɧɨɜɚɬɨɫɬɢ. ȼ
ɪɟɡɭɥɶɬɚɬɟ ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ ɨɛɪɚɛɨɬɤɢ ɪɟɡɭɥɶɬɚɬɨɜ,
ɩɨɥɭɱɟɧɧɵɯ ɢɡ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ ɪɚɛɨɬ, ɢ ɤɪɢɜɵɯ
ɭɞɚɥɨɫɶ ɭɫɬɚɧɨɜɢɬɶ ɯɚɪɚɤɬɟɪ ɡɚɜɢɫɢɦɨɫɬɢ ɦɟɠɞɭ
ɱɚɫɬɨɬɨɣ ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɢɦɩɭɥɶɫɨɜ ɪɚɡɪɭɲɟɧɢɹ (Nɢɦɩ)

ɢ ɜɟɥɢɱɢɧɨɣ ɧɚɩɪɹɠɟɧɢɣ ɜ ɧɢɯ .

Ɋɢɫ.9. Ƚɪɚɮɢɤɢ ɡɚɜɢɫɢɦɨɫɬɟɣ ɤɨɷɮɮɢɰɢɟɧɬɚ
ɡɚɩɚɫɚ ɩɪɨɱɧɨɫɬɢ ɢ ɱɚɫɬɨɬɵ ɡɜɭɤɨɜ ɪɚɡɪɭɲɟɧɢɹ:

1,1' – ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɫɪɟɞɧɟɟ ɢ ɦɢɧɢɦɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ɞɥɹ
ɫɪɟɞɧɟɬɪɟɳɢɧɨɜɚɬɵɯ ɩɨɪɨɞ; 2,2' – ɬɨ ɠɟ ɞɥɹ ɫɢɥɶɧɨ-

ɬɪɟɳɢɧɨɜɚɬɵɯ ɩɨɪɨɞ

ȼɵɜɨɞɵ

1. Ⱦɨɤɚɡɚɧɨ, ɱɬɨ ɭɫɬɨɣɱɢɜɨɫɬɶ ɦɚɫɫɢɜɚ ɢ ɰɟɥɢ-
ɤɨɜ ɡɚɜɢɫɢɬ ɨɬ ɢɧɬɟɧɫɢɜɧɨɫɬɢ ɢɦɩɭɥɶɫɨɜ (ɱɚɫɬɨɬɵ)
ɡɜɭɤɨɜ ɪɚɡɪɭɲɟɧɢɹ ɜ ɦɢɧɭɬɭ. ɍɫɬɨɣɱɢɜɨɦɭ ɫɨɫɬɨɹɧɢɸ
ɫɨɨɬɜɟɬɫɬɜɭɸɬ ɡɧɚɱɟɧɢɹ ɜ ɩɪɟɞɟɥɚɯ 0-13, ɩɟɪɟɯɨɞɧɨ-
ɦɭ - 13-17, ɧɟɭɫɬɨɣɱɢɜɨɦɭ - ɛɨɥɟɟ 17 ɢɦɩɦɢɧ. Ⱦɥɹ
ɫɢɥɶɧɨɬɪɟɳɢɧɨɜɚɬɵɯ ɝɨɪɧɵɯ ɦɚɫɫɢɜɨɜ ɩɪɢɯɨɞɢɬɫɹ ɞɨ
20 ɦ

2
 ɨɛɧɚɠɟɧɢɹ ɧɚ 1 ɦ ɫɤɜɚɠɢɧɵ, ɫɪɟɞɧɟɬɪɟɳɢɧɨɜɚ-

ɬɵɯ - 30 ɢ ɫɥɚɛɨɬɪɟɳɢɧɨɜɚɬɵɯ - 50.
2. Ɉɛɨɫɧɨɜɚɧɚ ɮɭɧɤɰɢɨɧɚɥɶɧɚɹ ɜɡɚɢɦɨɫɜɹɡɶ

ɦɟɠɞɭ ɜɟɥɢɱɢɧɨɣ ɧɚɩɪɹɠɟɧɢɣ ɝɨɪɧɨɝɨ ɦɚɫɫɢɜɚ ɢ ɤɨ-
ɥɢɱɟɫɬɜɨɦ ɢɦɩɭɥɶɫɨɜ (ɡɜɭɤɨɜ ɪɚɡɪɭɲɟɧɢɹ) ɜ ɦɢɧɭɬɭ,
ɯɚɪɚɤɬɟɪɢɡɭɸɳɢɯ ɟɝɨ ɫɬɪɭɤɬɭɪɧɵɟ (ɚ) ɢ ɩɪɨɱɧɨɫɬɧɵɟ
(b) ɫɜɨɣɫɬɜɚ. Ɉɧɚ ɨɩɢɫɵɜɚɟɬɫɹ ɤɪɢɜɨɥɢɧɟɣɧɨɣ ɡɚɜɢ-
ɫɢɦɨɫɬɶɸ ɜɢɞɚ y=ax

b
, ɩɨɡɜɨɥɹɸɳɟɣ ɫ ɜɟɪɨɹɬɧɨɫɬɶɸ

0,8 ɨɩɟɪɚɬɢɜɧɨ ɭɫɬɚɧɚɜɥɢɜɚɬɶ ɨɩɬɢɦɚɥɶɧɵɟ ɩɚɪɚ-
ɦɟɬɪɵ ɨɛɧɚɠɟɧɢɣ.

3. ɍɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ ɭɫɥɨɜɢɹɦ ɛɟɡɨɩɚɫɧɨɫɬɢ ɝɨɪ-
ɧɵɯ ɪɚɛɨɬ ɧɚ Ɇɢɱɭɪɢɧɫɤɨɦ ɦɟɫɬɨɪɨɠɞɟɧɢɢ ɫɨɨɬɜɟɬ-
ɫɬɜɭɟɬ ɡɧɚɱɟɧɢɟ ɧɚɞɟɠɧɨɫɬɢ 0,9831 ɩɪɢ ɫɪɨɤɚɯ (ɜɪɟ-
ɦɟɧɢ) ɫɭɳɟɫɬɜɨɜɚɧɢɹ ɨɛɧɚɠɟɧɢɣ ɝɨɪɧɵɯ ɩɨɪɨɞ 240
ɫɭɬɨɤ, ɱɬɨ ɨɩɪɟɞɟɥɹɟɬ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɷɤɫɩɥɭɚ-
ɬɚɰɢɨɧɧɵɯ ɛɥɨɤɨɜ.

4. ɉɪɟɞɥɨɠɟɧɵ ɡɚɜɢɫɢɦɨɫɬɢ, ɩɨɡɜɨɥɹɸɳɢɟ ɩɪɨ-
ɝɧɨɡɢɪɨɜɚɬɶ ɭɫɬɨɣɱɢɜɨɫɬɶ ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ ɷɥɟɦɟɧɬɨɜ
ɤɚɦɟɪɧɵɯ ɫɢɫɬɟɦ ɪɚɡɪɚɛɨɬɤɢ ɢ ɪɭɞɧɵɯ ɦɚɫɫɢɜɨɜ ɩɨ
ɜɟɥɢɱɢɧɟ ɡɚɩɚɫɚ ɩɪɨɱɧɨɫɬɢ, ɱɬɨ ɩɨɜɵɲɚɟɬ ɛɟɡɨɩɚɫ-
ɧɨɫɬɶ ɜɟɞɟɧɢɹ ɝɨɪɧɵɯ ɪɚɛɨɬ ɢ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɨɬɪɚ-
ɛɨɬɤɢ ɦɟɫɬɨɪɨɠɞɟɧɢɹ ɩɪɢɦɟɧɢɬɟɥɶɧɨ ɤ ɭɫɥɨɜɢɹɦ
ɪɚɡɪɚɛɨɬɤɢ Ɇɢɱɭɪɢɧɫɤɨɝɨ ɫɥɨɠɧɨɫɬɪɭɤɬɭɪɧɨɝɨ ɦɟɫɬɨ-
ɪɨɠɞɟɧɢɹ. ɉɪɢ ɷɬɨɦ ɚɜɬɨɪ ɞɨɤɚɡɵɜɚɟɬ ɧɟɨɛɯɨɞɢ-
ɦɨɫɬɶ ɫɨɡɞɚɧɢɹ ɢ ɜɧɟɞɪɟɧɢɹ ɝɟɨɦɟɯɚɧɢɱɟɫɤɨɝɨ  ɦɨɧɢ-
ɬɨɪɢɧɝɚ ɫɜɨɣɫɬɜ ɢ ɫɨɫɬɨɹɧɢɹ ɦɚɫɫɢɜɚ ɝɨɪɧɵɯ ɩɨɪɨɞ
ɩɪɢ ɩɨɞɡɟɦɧɨɣ ɪɚɡɪɚɛɨɬɤɟ ɦɟɫɬɨɪɨɠɞɟɧɢɣ ɫɥɨɠɧɨɣ
ɫɬɪɭɤɬɭɪɵ.
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Ⱦɥɹ ɩɨɥɭɱɟɧɢɹ ɡɧɚɤɚ ɨɫɬɚɥɶɧɵɦɢ ɱɥɟɧɚɦɢ ɩɪɨɫɶɛɚ ɧɚɩɪɚɜɥɹɬɶ ɡɚɹɜɤɭ ɱɟɪɟɡ «Ɇɚɪɤɲɟɣɞɟɪɫɤɢɣ ɤɥɭɛ»
(http://smr-club.ru). ɉɪɢ ɷɬɨɦ ɩɪɨɫɢɦ ɭɬɨɱɧɹɬɶ ɥɢɱɧɵɟ ɤɨɧɬɚɤɬɧɵɟ ɞɚɧɧɵɟ ɧɚ ɫɚɣɬɟ ɜ ɤɚɬɟɝɨɪɢɢ «ɑɥɟ-
ɧɵ ɋɆɊ», «Ʌɢɱɧɵɟ ɞɚɧɧɵɟ (ɜɧɟɫɟɧɢɟ ɚɤɬɭɚɥɶɧɨɣ ɢɧɮɨɪɦɚɰɢɢ ɨ ɫɟɛɟ)» ɞɥɹ ɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɹ ɫɢɫɬɟ-

ɦɵ ɞɨɜɟɞɟɧɢɹ ɚɤɬɭɚɥɶɧɨɣ ɢɧɮɨɪɦɚɰɢɢ ɞɨ ɦɚɪɤɲɟɣɞɟɪɫɤɨɣ ɨɛɳɟɫɬɜɟɧɧɨɫɬɢ. ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɩɨɫɬɭɩɢɜɲɢɦɢ ɡɚɹɜ-
ɤɚɦɢ ɨɬɩɪɚɜɤɚ ɡɧɚɤɨɜ ɛɭɞɟɬ ɨɫɭɳɟɫɬɜɥɹɬɶɫɹ ɜ ɚɞɪɟɫ ɩɪɟɞɫɟɞɚɬɟɥɟɣ ɪɟɝɢɨɧɚɥɶɧɵɯ ɨɬɞɟɥɟɧɢɣ ɋɆɊ.

Ɉɛɪɚɳɚɟɦ ȼɚɲɟ ɜɧɢɦɚɧɢɟ ɧɚ ɬɨ, ɱɬɨ ɜ ɫɜɹɡɢ ɫ ɛɨɥɶɲɢɦ ɨɛɴɟɦɨɦ ɩɨɫɬɭɩɢɜɲɢɯ ɡɚɹɜɨɤ ɢɯ ɩɪɢɟɦ ɩɪɨɞɥɟɧ ɧɚ 2016 ɝ.
Ɍɚɤɠɟ ɝɨɬɨɜɵ ɩɟɪɟɞɚɜɚɬɶ ɡɧɚɤɢ ɩɪɟɞɫɬɚɜɢɬɟɥɹɦ ɪɟɝɢɨɧɚɥɶɧɵɯ ɨɬɞɟɥɟɧɢɣ, ɞɥɹ ɱɟɝɨ ɨɧɢ ɞɨɥɠɧɵ ɢɦɟɬɶ ɩɪɢ ɫɟɛɟ

ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ ɫɩɢɫɨɤ ɱɥɟɧɨɜ ɋɆɊ.
Ɉɬɜɟɬɫɬɜɟɧɧɨɣ ɡɚ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɡɧɚɤɨɜ ɹɜɥɹɟɬɫɹ Ƚɨɪɲɤɨɜɚ Ɇɚɪɢɧɚ Ƚɟɧɧɚɞɶɟɜɧɚ (ȿ-mail: smr@mwork, 8(499) 263-

15-55, 8(926) 533-40-57).
Ɋɟɞɚɤɰɢɹ «Ɇȼ»
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ɂɋɋɅȿȾɈȼȺɇɂȿ ȽȿɈɆȿɏȺɇɂɑȿɋɄɈȽɈ ɋɈɋɌɈəɇɂə ɆȺɋɋɂȼȺ ȽɈɊɇɕɏ ɉɈɊɈȾ ɋ
ɉɊɈɑɇɈɋɌɇɈɃ ȺɇɂɁɈɌɊɈɉɂȿɃ ɂ ɋɂɋɌȿɆɈɃ Ⱦȼɍɏ ɉɊɈɌəɀȬɇɇɕɏ ȼɕɊȺȻɈɌɈɄ

ɋȼɈȾɑȺɌɈȽɈ ɋȿɑȿɇɂə

ɉɪɟɞɫɬɚɜɥɟɧɵ ɪɟɡɭɥɶɬɚɬɵ ɪɚɫɱɺɬɨɜ ɬɟɯɧɨɝɟɧɧɨɣ ɧɚɪɭɲɟɧɧɨɫɬɢ ɦɚɫɫɢɜɚ ɫ ɪɟɝɭɥɹɪɧɵɦɢ ɩɨɜɟɪɯɧɨɫɬɹɦɢ ɨɫɥɚɛɥɟɧɢɹ, ɨɛɭ-
ɫɥɨɜɥɟɧɧɨɣ ɩɪɨɜɟɞɟɧɢɟɦ ɫɢɫɬɟɦɵ ɞɜɭɯ ɜɵɪɚɛɨɬɨɤ, ɫɨɨɪɭɠɚɟɦɵɯ ɜ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɣ ɛɥɢɡɨɫɬɢ ɞɪɭɝ ɨɬ ɞɪɭɝɚ. ȼ ɤɚɱɟɫɬɜɟ
ɩɨɤɚɡɚɬɟɥɹ ɤɨɥɢɱɟɫɬɜɟɧɧɨɣ ɨɰɟɧɤɢ ɫɬɟɩɟɧɢ ɧɚɪɭɲɟɧɧɨɫɬɢ ɦɚɫɫɢɜɚ ɩɪɢɧɹɬ ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɪɭɲɟɧɧɨɫɬɢ, ɩɪɟɞɫɬɚɜɥɹɸɳɢɣ
ɪɚɡɦɟɪ ɡɨɧ ɧɚɪɭɲɟɧɢɹ ɫɩɥɨɲɧɨɫɬɢ ɦɚɫɫɢɜɚ, ɨɛɪɚɡɭɸɳɢɯɫɹ ɜɨɤɪɭɝ ɜɵɪɚɛɨɬɨɤ ɢ ɩɪɢɯɨɞɹɳɢɣɫɹ ɧɚ ɟɞɢɧɢɰɭ ɩɥɨɳɚɞɢ ɩɨɩɟ-
ɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɜɵɪɚɛɨɬɨɤ. ɇɚ ɨɫɧɨɜɟ ɷɬɨɝɨ ɩɨɤɚɡɚɬɟɥɹ ɩɪɨɜɟɞɺɧ ɚɧɚɥɢɡ ɧɚɪɭɲɟɧɧɨɫɬɢ ɜɦɟɳɚɸɳɟɝɨ ɜɵɪɚɛɨɬɤɢ ɦɚɫɫɢɜɚ
ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɦɨɞɟɥɶɧɨɣ ɫɪɟɞɵ ɢ ɜɡɚɢɦɧɨɝɨ ɩɨɥɨɠɟɧɢɹ ɜɵɪɚɛɨɬɨɤ.
ɄɅɘɑȿȼɕȿ ɋɅɈȼȺ:  ɦɚɫɫɢɜ ɝɨɪɧɵɯ ɩɨɪɨɞ; ɩɨɜɟɪɯɧɨɫɬɢ ɨɫɥɚɛɥɟɧɢɹ; ɝɨɪɧɚɹ ɜɵɪɚɛɨɬɤɚ; ɩɪɨɱɧɨɫɬɧɚɹ ɚɧɢɡɨɬɪɨɩɢɹ; ɡɨɧɵ
ɧɚɪɭɲɟɧɢɹ ɫɩɥɨɲɧɨɫɬɢ; ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɪɭɲɟɧɧɨɫɬɢ.

N.V.Cherdantsev, O.Yu.Balashov

RESEARCH OF THE GEOMECHANICAL STATE OF THE MASSIF OF ROCKS WITH

STRENGTH ANISOTROPY AND SYSTEM OF TWO EXTENDED DEVELOPMENTS OF

VAULTED SECTION

Results of calculations of technogenic disturbance of the massif with regular surfaces of easing, the system of two developments
constructed in close proximity from each other caused by carrying out are presented. As an indicator of a quantitative assessment
of extent of disturbance of the massif the coefficient representing the size of the zones of disturbance of the continuity of massif
which are formed around developments and having per unit area the cross section of developments is accepted. On the basis of
this indicator the analysis of disturbance of the massif containing developments depending on characteristics of the model environ-
ment and the mutual provision of developments is carried out.
KEY WORDS: massif of rocks; easing surfaces; excavation; strength anisotropy; zones of disturbance of a continuity; coefficient of
disturbance.

ɉɪɢ ɪɚɡɪɚ-
ɛɨɬɤɟ ɭɝɨɥɶɧɨɝɨ
ɦɟɫɬɨɪɨɠɞɟɧɢɹ,

ɪɚɫɩɨɥɨɠɟɧɧɨɝɨ ɜ
ɦɚɫɫɢɜɟ ɨɫɚɞɨɱ-
ɧɵɯ ɝɨɪɧɵɯ ɩɨɪɨɞ,

ɫɨɨɪɭɠɚɟɬɫɹ
ɛɨɥɶɲɨɟ ɤɨɥɢɱɟ-
ɫɬɜɨ ɜɵɪɚɛɨɬɨɤ
ɪɚɡɥɢɱɧɵɯ ɮɨɪɦ

ɩɨɩɟɪɟɱɧɵɯ ɫɟɱɟɧɢɣ. ȼ ɷɬɨɣ ɫɜɹɡɢ ɨɰɟɧɤɚ ɝɟɨɦɟɯɚɧɢ-
ɱɟɫɤɨɝɨ ɫɨɫɬɨɹɧɢɹ ɦɚɫɫɢɜɚ ɹɜɥɹɟɬɫɹ ɜɚɠɧɵɦ ɷɬɚɩɨɦ
ɜ ɪɟɲɟɧɢɢ ɨɛɳɟɣ ɡɚɞɚɱɢ ɩɨ ɨɛɟɫɩɟɱɟɧɢɸ ɫɬɚɛɢɥɶɧɨɣ
ɢ ɛɟɡɨɩɚɫɧɨɣ ɪɚɛɨɬɵ ɤɚɤ ɫɬɪɨɹɳɟɝɨɫɹ, ɬɚɤ ɢ ɞɟɣɫɬ-
ɜɭɸɳɟɝɨ ɭɝɥɟɞɨɛɵɜɚɸɳɟɝɨ ɩɪɟɞɩɪɢɹɬɢɹ [1-3].

Ɂɚɞɚɱɚ ɨ ɝɟɨɦɟɯɚɧɢɱɟɫɤɨɦ ɫɨɫɬɨɹɧɢɢ ɦɚɫɫɢɜɚ
ɝɨɪɧɵɯ ɩɨɪɨɞ, ɜɦɟɳɚɸɳɟɦ ɧɚ ɞɨɫɬɚɬɨɱɧɨɣ ɝɥɭɛɢɧɟ
ɜɵɪɚɛɨɬɤɢ, ɭ ɤɨɬɨɪɵɯ ɞɥɢɧɚ ɡɧɚɱɢɬɟɥɶɧɨ ɩɪɟɜɵɲɚɟɬ
ɢɯ ɩɨɩɟɪɟɱɧɵɟ ɪɚɡɦɟɪɵ, ɪɟɲɚɟɬɫɹ ɜ ɩɥɨɫɤɨɣ ɩɨɫɬɚ-
ɧɨɜɤɟ, ɩɨɫɤɨɥɶɤɭ ɩɨɪɨɞɵ ɜ ɨɤɪɟɫɬɧɨɫɬɢ ɩɪɨɬɹɠɺɧɧɵɯ
ɜɵɪɚɛɨɬɨɤ ɧɚɯɨɞɹɬɫɹ ɜ ɭɫɥɨɜɢɹɯ ɩɥɨɫɤɨɝɨ ɞɟɮɨɪɦɢ-
ɪɨɜɚɧɧɨɝɨ ɫɨɫɬɨɹɧɢɹ [4, 5]. ɉɪɢ ɬɚɤɨɦ ɞɨɩɭɳɟɧɢɢ
ɦɚɫɫɢɜ ɩɪɟɞɫɬɚɜɥɹɟɬɫɹ ɧɟɜɟɫɨɦɨɣ ɩɥɨɫɤɨɫɬɶɸ ɫ ɪɟ-
ɝɭɥɹɪɧɵɦɢ ɩɨɜɟɪɯɧɨɫɬɹɦɢ ɨɫɥɚɛɥɟɧɢɹ ɢ ɜɵɪɚɛɨɬɤɨɣ
ɫɢɫɬɟɦɨɣ ɜɵɪɚɛɨɬɨɤ) ɫ ɡɚɞɚɧɧɨɣ ɮɨɪɦɨɣ ɩɨɩɟɪɟɱɧɨ-
ɝɨ ɫɟɱɟɧɢɹ, ɩɪɨɣɞɺɧɧɨɣ ɧɚ ɝɥɭɛɢɧɟ H. ɉɥɨɫɤɨɫɬɶ
ɫɜɟɪɯɭ ɢ ɫɧɢɡɭ ɧɚɝɪɭɠɟɧɚ ɝɪɚɜɢɬɚɰɢɨɧɧɵɦ ɞɚɜɥɟɧɢɟɦ

H, ɚ ɩɨ ɛɨɤɚɦ H ( - ɨɛɴɺɦɧɵɣ ɜɟɫ ɧɚɥɟɝɚɸɳɟɣ

ɬɨɥɳɢ ɩɨɪɨɞ,  - ɤɨɷɮɮɢɰɢɟɧɬ ɛɨɤɨɜɨɝɨ ɞɚɜɥɟɧɢɹ).
ɂɡɜɟɫɬɧɨ, ɱɬɨ ɦɚɫɫɢɜ ɨɫɚɞɨɱɧɵɯ ɝɨɪɧɵɯ ɩɨɪɨɞ,

ɜɦɟɳɚɸɳɢɣ ɩɥɚɫɬɨɜɵɟ ɦɟɫɬɨɪɨɠɞɟɧɢɹ ɩɨɥɟɡɧɵɯ ɢɫ-
ɤɨɩɚɟɦɵɯ, ɨɛɥɚɞɚɟɬ ɹɪɤɨ ɜɵɪɚɠɟɧɧɨɣ ɩɪɨɱɧɨɫɬɧɨɣ

ɚɧɢɡɨɬɪɨɩɢɟɣ, ɨɛɭɫɥɨɜɥɟɧɧɨɣ ɫɢɫɬɟɦɚɦɢ ɩɨɜɟɪɯɧɨ-
ɫɬɟɣ ɨɫɥɚɛɥɟɧɢɹ, ɩɨ ɤɨɬɨɪɵɦ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɩɪɨɱɧɨ-
ɫɬɢ ɦɚɫɫɢɜɚ ɫɭɳɟɫɬɜɟɧɧɨ ɧɢɠɟ, ɱɟɦ ɩɨ ɞɪɭɝɢɦ ɧɚ-
ɩɪɚɜɥɟɧɢɹɦ. Ʉ ɩɨɜɟɪɯɧɨɫɬɹɦ ɨɫɥɚɛɥɟɧɢɹ ɨɬɧɨɫɹɬɫɹ, ɜ
ɨɫɧɨɜɧɨɦ, ɫɥɨɢɫɬɨɫɬɶ ɢ ɤɥɢɜɚɠ [6-8].

Ɉɪɢɟɧɬɚɰɢɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɭɝɥɚɦɢ  (ɩɚɞɟɧɢɹ) ɢ

 (ɩɪɨɫɬɢɪɚɧɢɹ). ɍɝɨɥ  ɨɛɪɚɡɨɜɚɧ ɧɨɪɦɚɥɶɸ   ɤ ɩɨ-
ɜɟɪɯɧɨɫɬɢ ɨɫɥɚɛɥɟɧɢɹ ɢ ɜɟɪɬɢɤɚɥɶɧɨɣ ɨɫɶɸ z, ɚ ɭɝɨɥ

  ɨɩɪɟɞɟɥɹɟɬɫɹ ɦɟɠɞɭ ɬɪɚɫɫɨɣ ɜɵɪɚɛɨɬɤɢ (ɨɫɶ x)  ɢ
ɩɪɨɟɤɰɢɟɣ ɧɚ ɝɨɪɢɡɨɧɬɚɥɶɧɭɸ ɩɥɨɫɤɨɫɬɶ xy  ɧɨɪɦɚɥɢ

. ɉɨɪɨɞɚ ɦɟɠɞɭ ɩɨɜɟɪɯɧɨɫɬɹɦɢ ɨɫɥɚɛɥɟɧɢɹ ɧɚɡɵɜɚ-
ɟɬɫɹ ɨɫɧɨɜɧɨɣ ɢ ɨɛɥɚɞɚɟɬ ɫɜɨɣɫɬɜɚɦɢ ɫɩɥɨɲɧɨɫɬɢ,
ɨɞɧɨɪɨɞɧɨɫɬɢ, ɢɡɨɬɪɨɩɧɨɫɬɢ.

Ɋɚɫɱɺɬ ɝɟɨɦɟɯɚɧɢɱɟɫɤɨɝɨ ɫɨɫɬɨɹɧɢɹ ɚɧɢɡɨɬɪɨɩ-
ɧɨɝɨ ɩɨ ɩɪɨɱɧɨɫɬɢ ɦɚɫɫɢɜɚ, ɜɦɟɳɚɸɳɟɝɨ ɝɨɪɧɭɸ ɜɵ-
ɪɚɛɨɬɤɭ, ɫ ɬɨɱɤɢ ɡɪɟɧɢɹ ɦɟɯɚɧɢɤɢ ɞɟɮɨɪɦɢɪɭɟɦɨɝɨ
ɬɜɺɪɞɨɝɨ ɬɟɥɚ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɞɨɜɨɥɶɧɨ ɫɥɨɠɧɭɸ
ɡɚɞɚɱɭ, ɤɨɬɨɪɭɸ ɧɟɨɛɯɨɞɢɦɨ ɪɟɲɚɬɶ ɜ ɧɟɫɤɨɥɶɤɨ ɷɬɚ-
ɩɨɜ [9]. ɇɚ ɩɟɪɜɨɦ ɷɬɚɩɟ ɧɚɞɨ ɩɨɫɬɪɨɢɬɶ ɩɨɥɟ ɧɚɩɪɹ-
ɠɟɧɢɣ ɢ ɨɩɢɫɚɬɶ ɭɩɪɭɝɨɟ ɞɟɮɨɪɦɢɪɨɜɚɧɢɟ ɦɚɫɫɢɜɚ.
ɇɚ ɜɬɨɪɨɦ ɷɬɚɩɟ ɫɬɚɜɹɬɫɹ ɭɫɥɨɜɢɹ ɩɪɟɞɟɥɶɧɨɝɨ ɫɨ-
ɫɬɨɹɧɢɹ ɩɨ ɩɨɜɟɪɯɧɨɫɬɹɦ ɨɫɥɚɛɥɟɧɢɹ, ɢ ɢɫɫɥɟɞɭɟɬɫɹ
ɩɨɜɟɞɟɧɢɟ ɫɥɨɺɜ ɩɨɪɨɞɵ ɩɪɢ ɢɯ ɫɤɨɥɶɠɟɧɢɢ ɜɩɥɨɬɶ
ɞɨ ɧɚɫɬɭɩɥɟɧɢɹ ɩɪɟɞɟɥɶɧɨɝɨ ɫɨɫɬɨɹɧɢɹ. ɇɚ ɬɪɟɬɶɟɦ
ɷɬɚɩɟ ɢɫɫɥɟɞɭɟɬɫɹ ɞɟɮɨɪɦɢɪɨɜɚɧɢɟ ɦɚɫɫɢɜɚ, ɤɨɝɞɚ
ɫɥɨɢ ɨɫɧɨɜɧɨɣ ɩɨɪɨɞɵ ɧɚɯɨɞɹɬɫɹ ɜ ɩɪɟɞɟɥɶɧɨɦ ɫɨ-
ɫɬɨɹɧɢɢ.

ȼ ɬɚɤɨɣ ɩɨɫɬɚɧɨɜɤɟ ɪɟɲɟɧɢɟ ɩɨɫɬɚɜɥɟɧɧɨɣ ɡɚ-
ɞɚɱɢ ɫɜɹɡɚɧɨ ɫ ɨɝɪɨɦɧɵɦɢ ɬɪɭɞɧɨɫɬɹɦɢ, ɜ ɨɫɧɨɜɧɨɦ,
ɜɵɱɢɫɥɢɬɟɥɶɧɨɝɨ ɯɚɪɚɤɬɟɪɚ. ɉɨɷɬɨɦɭ ɞɥɹ ɨɰɟɧɤɢ ɫɨ-
ɫɬɨɹɧɢɹ ɦɚɫɫɢɜɚ ɫ ɧɟɫɤɨɥɶɤɢɦɢ ɩɨɜɟɪɯɧɨɫɬɹɦɢ ɨɫ-
ɥɚɛɥɟɧɢɹ ɭɞɨɛɧɟɟ ɢɫɩɨɥɶɡɨɜɚɬɶ ɦɟɬɨɞ ɭɩɪɭɝɨɝɨ ɧɚ-

ɇȼɑɟɪɞɚɧɰɟɜ ɈɘȻɚɥɚɲɨɜ
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ɥɨɠɟɧɢɹ, ɤɨɬɨɪɵɣ ɞɥɹ ɪɚɫɱɺɬɚ ɦɚɫɫɢɜɚ ɫ ɪɟɝɭɥɹɪɧɵ-
ɦɢ ɩɨɜɟɪɯɧɨɫɬɹɦɢ ɨɫɥɚɛɥɟɧɢɹ, ɩɨɜɢɞɢɦɨɦɭ, ɩɪɨɫɬɨ
ɧɟɡɚɦɟɧɢɦ. ɇɟɤɨɬɨɪɵɟ ɡɚɞɚɱɢ ɨ ɫɨɫɬɨɹɧɢɢ ɚɧɢɡɨ-
ɬɪɨɩɧɨɝɨ ɦɚɫɫɢɜɚ, ɪɟɲɺɧɧɵɟ ɫ ɩɨɦɨɳɶɸ ɷɬɨɝɨ ɦɟɬɨ-
ɞɚ ɢɡɥɨɠɟɧɵ, ɧɚɩɪɢɦɟɪ, ɜ [8, 10, 11].

ɂɞɟɹ ɦɟɬɨɞɚ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɬɨɦ, ɱɬɨ ɭɫɥɨɜɢɟ
ɩɪɨɱɧɨɫɬɢ Ʉɭɥɨɧɚ - Ɇɨɪɚ ɮɨɪɦɭɥɢɪɭɟɬɫɹ ɬɨɥɶɤɨ ɜ
ɬɨɱɤɚɯ ɦɚɫɫɢɜɚ, ɩɪɢɧɚɞɥɟɠɚɳɢɯ ɩɨɜɟɪɯɧɨɫɬɹɦ ɨɫ-
ɥɚɛɥɟɧɢɹ. Ɍɚɤɨɣ ɩɨɞɯɨɞ ɜ ɨɰɟɧɤɟ ɩɪɨɱɧɨɫɬɢ ɦɚɫɫɢɜɚ
ɨɫɚɞɨɱɧɵɯ ɝɨɪɧɵɯ ɩɨɪɨɞ ɩɪɢɧɚɞɥɟɠɢɬ Ƚɇ. Ʉɭɡɧɟɰɨɜɭ
[6, 7]. Ɉɧ ɫɮɨɪɦɭɥɢɪɨɜɚɥ ɭɫɥɨɜɢɹ ɪɚɡɪɭɲɟɧɢɹ ɦɚɫ-
ɫɢɜɚ ɫ ɩɨɜɟɪɯɧɨɫɬɹɦɢ ɨɫɥɚɛɥɟɧɢɹ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚ-
ɡɨɦ:

K  tg , pR , (1)

ɝɞɟ  ɢ K   ɭɝɨɥ  ɜɧɭɬɪɟɧɧɟɝɨ ɬɪɟɧɢɹ ɢ ɤɨɷɮɮɢɰɢɟɧɬ
ɫɰɟɩɥɟɧɢɹ ɩɨ ɩɨɜɟɪɯɧɨɫɬɹɦ ɨɫɥɚɛɥɟɧɢɹ; Rɪ – ɩɪɟɞɟɥ
ɩɪɨɱɧɨɫɬɢ ɧɚ ɪɚɫɬɹɠɟɧɢɟ (ɨɬɪɵɜ) ɜ ɧɚɩɪɚɜɥɟɧɢɢ,

ɩɟɪɩɟɧɞɢɤɭɥɹɪɧɨɦ ɩɨɜɟɪɯɧɨɫɬɹɦ ɨɫɥɚɛɥɟɧɢɹ; Ĳ - ɤɚ-

ɫɚɬɟɥɶɧɵɟ, ɚ ı - ɧɨɪɦɚɥɶɧɵɟ  ɧɚɩɪɹɠɟɧɢɹ ɧɚ ɩɨ-
ɜɟɪɯɧɨɫɬɹɯ ɨɫɥɚɛɥɟɧɢɹ. ɗɬɢ ɧɚɩɪɹɠɟɧɢɹ ɜɵɪɚɠɚɸɬɫɹ
ɱɟɪɟɡ ɤɨɦɩɨɧɟɧɬɵ ɩɨɥɹ ɧɚɩɪɹɠɟɧɢɣ, ɤɨɬɨɪɨɟ ɧɚɯɨ-
ɞɢɬɫɹ ɩɭɬɺɦ ɪɟɲɟɧɢɹ ɜɬɨɪɨɣ ɜɧɟɲɧɟɣ ɤɪɚɟɜɨɣ ɡɚɞɚɱɢ
ɬɟɨɪɢɢ ɭɩɪɭɝɨɫɬɢ ɩɨɫɪɟɞɫɬɜɨɦ ɮɨɪɦɭɥ ɩɪɟɨɛɪɚɡɨɜɚ-
ɧɢɹ ɧɚɩɪɹɠɟɧɢɣ ɩɪɢ ɩɨɜɨɪɨɬɟ ɤɨɨɪɞɢɧɚɬɧɵɯ ɨɫɟɣ.

ɇɚɢɛɨɥɟɟ ɷɮɮɟɤɬɢɜɧɵɦ ɦɟɬɨɞɨɦ ɩɨɫɬɪɨɟɧɢɹ
ɩɨɥɹ ɧɚɩɪɹɠɟɧɢɣ, ɨɫɨɛɟɧɧɨ ɜ ɦɚɫɫɢɜɟ ɫ ɩɨɜɟɪɯɧɨ-
ɫɬɹɦɢ ɨɫɥɚɛɥɟɧɢɹ, ɹɜɥɹɟɬɫɹ ɦɟɬɨɞ ɝɪɚɧɢɱɧɵɯ ɷɥɟ-
ɦɟɧɬɨɜ. ɋɭɬɶ ɟɝɨ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɱɢɫɥɟɧɧɨɦ ɪɟɲɟɧɢɢ
ɝɪɚɧɢɱɧɨɝɨ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɭɪɚɜɧɟɧɢɹ ɜɬɨɪɨɣ ɜɧɟɲɧɟɣ
ɤɪɚɟɜɨɣ ɡɚɞɚɱɢ ɬɟɨɪɢɢ ɭɩɪɭɝɨɫɬɢ ɨ ɜɵɪɚɛɨɬɤɟ ɜɧɭɬɪɢ
ɛɟɫɤɨɧɟɱɧɨɝɨ ɦɚɫɫɢɜɚ ɨɬɧɨɫɢɬɟɥɶɧɨ ɮɢɤɬɢɜɧɨɣ ɧɚ-
ɝɪɭɡɤɢ, ɩɪɢɥɨɠɟɧɧɨɣ ɤ ɧɟɣ ɢɡɧɭɬɪɢ, ɢ ɩɨɫɥɟɞɭɸɳɟɦ
ɨɩɪɟɞɟɥɟɧɢɢ ɧɚɩɪɹɠɟɧɢɣ ɜ ɥɸɛɨɣ ɬɨɱɤɟ ɨɛɥɚɫɬɢ ɫ
ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɮɭɧɞɚɦɟɧɬɚɥɶɧɨɝɨ ɪɟɲɟɧɢɹ Ʉɟɥɶ-
ɜɢɧɚ ɨ ɞɟɣɫɬɜɢɢ ɧɚ ɛɟɫɤɨɧɟɱɧɭɸ ɫɪɟɞɭ ɫɨɫɪɟɞɨɬɨ-
ɱɟɧɧɨɣ ɫɢɥɵ [9, 12].

Ɇɟɬɨɞ ɭɩɪɭɝɨɝɨ ɧɚɥɨɠɟɧɢɹ ɹɜɥɹɟɬɫɹ ɩɪɢɛɥɢ-
ɠɺɧɧɵɦ ɦɟɬɨɞɨɦ, ɩɨɬɨɦɭ ɱɬɨ ɞɟɮɨɪɦɢɪɨɜɚɧɢɟ ɫɥɨɺɜ
ɩɪɢ ɭɫɥɨɜɢɢ ɢɯ ɫɤɨɥɶɠɟɧɢɹ, ɩɟɪɟɯɨɞɟ ɜ ɩɪɟɞɟɥɶɧɨɟ
ɫɨɫɬɨɹɧɢɟ ɢ ɫɜɹɡɚɧɧɨɟ ɫ ɷɬɢɦ ɩɟɪɟɪɚɫɩɪɟɞɟɥɟɧɢɟ
ɧɚɩɪɹɠɟɧɢɣ ɜ ɦɚɫɫɢɜɟ ɧɟ ɪɚɫɫɦɚɬɪɢɜɚɸɬɫɹ ɢ ɜ ɪɚɫ-
ɱɺɬɚɯ ɧɟ ɭɱɢɬɵɜɚɸɬɫɹ. ɉɨ ɫɭɳɟɫɬɜɭ ɫ ɩɨɦɨɳɶɸ ɷɬɨɝɨ
ɦɟɬɨɞɚ ɧɚɯɨɞɹɬɫɹ ɬɨɥɶɤɨ ɜɧɟɲɧɢɟ ɝɪɚɧɢɰɵ ɨɛɥɚɫɬɟɣ
ɦɚɫɫɢɜɚ, ɜ ɤɨɬɨɪɵɯ ɩɪɨɢɫɯɨɞɢɬ ɪɚɡɪɭɲɟɧɢɟ ɦɚɫɫɢɜɚ
ɬɨɥɶɤɨ ɩɨ ɩɨɜɟɪɯɧɨɫɬɹɦ ɨɫɥɚɛɥɟɧɢɹ. ɉɨɫɤɨɥɶɤɭ
ɭɞɨɜɥɟɬɜɨɪɟɧɢɟ ɭɫɥɨɜɢɣ (1) ɩɪɢɜɨɞɢɬ ɥɢɲɶ ɤ ɪɚɡɪɭ-
ɲɟɧɢɸ ɦɚɫɫɢɜɚ ɩɨ ɷɬɢɦ ɩɨɜɟɪɯɧɨɫɬɹɦ, ɬɨ ɨɛɥɚɫɬɢ ɬɚ-
ɤɨɝɨ ɯɚɪɚɤɬɟɪɚ ɱɚɫɬɨ ɧɚɡɵɜɚɸɬ ɡɨɧɚɦɢ ɧɚɪɭɲɟɧɢɹ
ɫɩɥɨɲɧɨɫɬɢ (Ɂɇɋ). ɗɬɨ ɧɚɡɜɚɧɢɟ ɩɨɞɱɺɪɤɢɜɚɟɬ ɬɨɬ
ɮɚɤɬ, ɱɬɨ ɜ ɷɬɢɯ ɡɨɧɚɯ ɦɚɫɫɢɜ ɪɚɫɫɥɚɢɜɚɟɬɫɹ.

ɋ ɩɪɚɤɬɢɱɟɫɤɨɣ ɬɨɱɤɢ ɡɪɟɧɢɹ ɞɥɹ ɚɧɚɥɢɡɚ ɫɨ-
ɫɬɨɹɧɢɹ ɜɦɟɳɚɸɳɟɝɨ ɦɚɫɫɢɜɚ ɪɚɫɩɪɟɞɟɥɟɧɢɹ Ɂɇɋ
ɨɤɨɥɨ ɜɵɪɚɛɨɬɨɤ ɛɵɜɚɟɬ ɜɩɨɥɧɟ ɞɨɫɬɚɬɨɱɧɨ, ɧɚɩɪɢ-
ɦɟɪ, ɞɥɹ ɜɵɛɨɪɚ ɤɪɟɩɢ, ɨɫɨɛɟɧɧɨ ɚɧɤɟɪɧɨɣ, ɢ ɪɚɫɱɺɬɚ
ɟɺ ɩɚɪɚɦɟɬɪɨɜ, ɬɚɤ ɤɚɤ ɪɟɚɥɶɧɵɟ ɪɚɡɪɭɲɟɧɢɹ ɫɥɨɺɜ
ɨɫɧɨɜɧɨɣ ɩɨɪɨɞɵ ɢ ɟɺ ɜɵɜɚɥɵ, ɩɪɢɜɨɞɹɳɢɟ ɤ ɩɨɬɟɪɟ

ɭɫɬɨɣɱɢɜɨɫɬɢ ɜɵɪɚɛɨɬɤɢ, ɩɪɨɢɫɯɨɞɹɬ ɢɦɟɧɧɨ ɢɡ ɡɨɧ
ɧɚɪɭɲɟɧɢɹ ɫɩɥɨɲɧɨɫɬɢ.

ȼ ɷɬɨɣ ɫɜɹɡɢ Ɂɇɋ ɧɚɝɥɹɞɧɨ ɩɪɟɞɫɬɚɜɥɹɸɬ ɤɚɱɟ-
ɫɬɜɟɧɧɨɟ ɫɨɫɬɨɹɧɢɹ ɦɚɫɫɢɜɚ, ɚ ɢɯ ɪɚɡɦɟɪɵ ɞɚɸɬ ɤɨ-
ɥɢɱɟɫɬɜɟɧɧɭɸ ɨɰɟɧɤɭ ɟɝɨ ɧɚɪɭɲɟɧɧɨɫɬɢ. əɜɥɹɹɫɶ
ɫɜɨɟɨɛɪɚɡɧɵɦ ɤɪɢɬɟɪɢɟɦ ɭɫɬɨɣɱɢɜɨɫɬɢ ɜɵɪɚɛɨɬɨɤ,
Ɂɇɋ ɩɨɡɜɨɥɹɸɬ ɨɰɟɧɢɬɶ ɢɯ ɭɫɬɨɣɱɢɜɨɫɬɶ, ɜɵɹɜɢɬɶ
ɪɚɰɢɨɧɚɥɶɧɵɟ ɮɨɪɦɵ ɩɨɩɟɪɟɱɧɵɯ ɫɟɱɟɧɢɣ ɜɵɪɚɛɨ-
ɬɨɤ ɢ ɨɩɪɟɞɟɥɢɬɶ ɨɩɬɢɦɚɥɶɧɵɟ ɩɚɪɚɦɟɬɪɵ ɤɪɟɩɢ [5].
Ʉɪɨɦɟ ɬɨɝɨ, Ɂɇɋ ɹɜɥɹɸɬɫɹ ɨɛɥɚɫɬɹɦɢ, ɜ ɤɨɬɨɪɵɯ ɩɪɨ-
ɢɫɯɨɞɢɬ ɛɨɥɟɟ ɢɧɬɟɧɫɢɜɧɚɹ ɮɢɥɶɬɪɚɰɢɹ ɝɚɡɚ, ɱɟɦ ɜ
ɨɫɬɚɥɶɧɵɯ ɱɚɫɬɹɯ ɦɚɫɫɢɜɚ [2, 3]. Ⱥ ɜ ɦɚɫɫɢɜɚɯ ɫ ɧɟ-
ɫɤɨɥɶɤɢɦɢ ɜɵɪɚɛɨɬɤɚɦɢ ɩɪɢ ɨɩɪɟɞɟɥɟɧɧɵɯ ɭɫɥɨɜɢɹɯ
Ɂɇɋ ɢɧɬɟɝɪɢɪɭɸɬɫɹ, ɱɬɨ ɩɪɢɜɨɞɢɬ ɤ ɨɛɪɚɡɨɜɚɧɢɸ ɨɛ-
ɥɚɫɬɟɣ ɧɟɭɫɬɨɣɱɢɜɨɫɬɢ ɫɢɫɬɟɦɵ ɜɵɪɚɛɨɬɨɤ. Ɍɚɤ, ɧɚ-
ɩɪɢɦɟɪ, ɟɫɥɢ ɦɚɫɫɢɜ ɩɪɟɞɫɬɚɜɥɟɧ ɬɨɧɤɨɫɥɨɢɫɬɨɣ
ɫɬɪɭɤɬɭɪɨɣ, ɬɨ ɨɛɪɚɡɨɜɚɧɢɟ ɜɵɜɚɥɨɜ ɢɡ ɡɨɧ ɧɚɪɭɲɟ-
ɧɢɹ ɫɩɥɨɲɧɨɫɬɢ ɜɟɫɶɦɚ ɜɟɪɨɹɬɧɨ, ɚ ɩɨɜɵɫɢɬɶ ɭɫɬɨɣ-
ɱɢɜɨɫɬɶ ɜɵɪɚɛɨɬɨɤ (ɢ ɦɚɫɫɢɜɚ) ɩɭɬɺɦ ɩɪɢɦɟɧɟɧɢɹ ɚɧ-
ɤɟɪɨɜ ɧɟ ɩɪɟɞɫɬɚɜɥɹɟɬɫɹ ɜɨɡɦɨɠɧɵɦ. ɉɨɷɬɨɦɭ ɩɨ-
ɫɬɪɨɟɧɢɟ ɨɛɥɚɫɬɟɣ ɧɟɭɫɬɨɣɱɢɜɨɫɬɢ ɹɜɥɹɟɬɫɹ ɜɚɠɧɵɦ
ɦɨɦɟɧɬɨɦ ɧɚ ɫɬɚɞɢɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɫɢɫɬɟɦɵ ɜɵɪɚ-
ɛɨɬɨɤ.

Ⱦɥɹ ɨɰɟɧɤɢ ɫɬɟɩɟɧɢ ɧɚɪɭɲɟɧɧɨɫɬɢ ɦɚɫɫɢɜɚ ɜ
ɨɤɪɟɫɬɧɨɫɬɢ ɜɵɪɚɛɨɬɨɤ ɜɜɨɞɢɬɫɹ ɩɨɤɚɡɚɬɟɥɶ, ɧɚɡɵ-
ɜɚɟɦɵɣ ɤɨɷɮɮɢɰɢɟɧɬɨɦ ɧɚɪɭɲɟɧɧɨɫɬɢ kn [9, 11]:

SSk nn  ,

ɝɞɟ S – ɫɭɦɦɚɪɧɚɹ ɩɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɜɵ-
ɪɚɛɨɬɨɤ; Sn – ɫɭɦɦɚɪɧɚɹ ɩɥɨɳɚɞɶ ɢɯ Ɂɇɋ.

ȼɜɟɞɺɧɧɵɣ ɩɨɤɚɡɚɬɟɥɶ ɫɨɡɞɚɟɬ ɦɟɬɨɞɢɱɟɫɤɭɸ
ɨɫɧɨɜɭ ɞɥɹ ɢɫɫɥɟɞɨɜɚɧɢɹ ɦɨɞɟɥɶɧɵɯ ɦɧɨɝɨɫɜɹɡɧɵɯ
ɫɪɟɞ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɢɯ ɩɚɪɚɦɟɬɪɨɜ.

Ɉɩɢɫɚɧɧɵɣ ɩɨɞɯɨɞ ɤ ɢɫɫɥɟɞɨɜɚɧɢɸ ɝɟɨɦɟɯɚɧɢ-
ɱɟɫɤɨɝɨ ɫɨɫɬɨɹɧɢɹ ɚɧɢɡɨɬɪɨɩɧɨɝɨ ɩɨ ɩɪɨɱɧɨɫɬɢ ɦɚɫ-
ɫɢɜɚ, ɨɫɧɨɜɚɧɧɵɣ ɧɚ ɦɟɬɨɞɟ ɭɩɪɭɝɨɝɨ ɧɚɥɨɠɟɧɢɹ,
ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɦɚɬɟɦɚɬɢɱɟɫɤɭɸ ɦɨɞɟɥɶ ɫɨɫɬɨɹ-
ɧɢɹ ɦɚɫɫɢɜɚ ɨɫɚɞɨɱɧɵɯ ɝɨɪɧɵɯ ɩɨɪɨɞ.

ȼ ɞɚɧɧɨɣ ɫɬɚɬɶɟ ɩɪɟɞɫɬɚɜɥɟɧɵ ɪɟɡɭɥɶɬɚɬɵ ɩɪɨ-
ɜɟɞɺɧɧɨɝɨ ɪɚɫɱɺɬɚ ɦɚɫɫɢɜɚ ɢ ɚɧɚɥɢɡɚ ɫɨɫɬɨɹɧɢɹ ɟɝɨ
ɧɚɪɭɲɟɧɧɨɫɬɢ ɜ ɨɤɪɟɫɬɧɨɫɬɢ ɞɜɭɯ ɨɞɢɧɚɤɨɜɵɯ ɜɵɪɚ-
ɛɨɬɨɤ ɫ ɫɟɱɟɧɢɹɦɢ ɜ ɜɢɞɟ ɤɨɦɛɢɧɚɰɢɢ ɩɪɹɦɨɭɝɨɥɶɧɢ-
ɤɚ ɢ ɩɨɥɭɤɪɭɝɚ (ɩɪɹɦɨɭɝɨɥɶɧɨɫɜɨɞɱɚɬɵɦɢ ɫɟɱɟɧɢɹɦɢ)
ɩɪɢ ɪɚɡɥɢɱɧɵɯ ɢɯ ɜɡɚɢɦɧɵɯ ɩɨɥɨɠɟɧɢɹɯ.

Ɋɚɫɱɺɬɧɚɹ ɫɯɟɦɚ ɦɚɫɫɢɜɚ ɫ ɞɜɭɦɹ ɩɪɨɬɹɠɺɧɧɵ-
ɦɢ ɨɞɢɧɚɤɨɜɵɦɢ ɜɵɪɚɛɨɬɤɚɦɢ ɫ ɩɪɹɦɨɭɝɨɥɶɧɨ-
ɤɪɭɝɨɜɵɦ ɫɟɱɟɧɢɟɦ ɢ ɪɚɡɦɟɪɚɦɢ h, a=2r ɩɪɟɞɫɬɚɜɥɟ-
ɧɚ ɧɚ ɪɢɫ.1. Ƚɨɪɢɡɨɧɬɚɥɶɧɚɹ ɨɫɶ y  ɩɪɢɜɹɡɚɧɧɨɣ ɤ ɩɟɪ-

ɜɨɣ ɜɵɪɚɛɨɬɤɟ ɫɢɫɬɟɦɵ ɤɨɨɪɞɢɧɚɬ ɩɪɨɯɨɞɢɬ ɩɨ ɝɪɚ-
ɧɢɰɟ ɪɚɡɞɟɥɚ ɤɪɭɝɨɜɨɣ ɢ ɩɪɹɦɨɭɝɨɥɶɧɨɣ ɱɚɫɬɟɣ ɫɟɱɟ-
ɧɢɹ ɩɟɪɜɨɣ ɜɵɪɚɛɨɬɤɢ, ɚ ɜɟɪɬɢɤɚɥɶɧɚɹ ɨɫɶ z ɫɨɜɩɚ-

ɞɚɟɬ ɫ ɨɫɶɸ ɫɢɦɦɟɬɪɢɢ ɫɟɱɟɧɢɹ. ɍɝɨɥ, ɨɛɪɚɡɨɜɚɧɧɵɣ
ɥɢɧɢɟɣ, ɫɨɟɞɢɧɹɸɳɟɣ ɬɨɱɤɢ O  ɢ O1, ɢ ɨɫɶɸ y, ɨɛɨɡɧɚ-

ɱɟɧ , ɚ ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɤɨɧɬɭɪɚɦɢ ɜɵɪɚɛɨɬɨɤ ɫɨ-
ɫɬɚɜɥɹɟɬ ɜɟɥɢɱɢɧɭ b.
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ɋɥɟɞɭɟɬ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɜɡɚɢɦɧɨɟ ɜɥɢɹɧɢɟ ɢɫ-
ɫɥɟɞɭɟɦɵɯ ɜɵɪɚɛɨɬɨɤ ɡɧɚɱɢɬɟɥɶɧɨ ɛɨɥɶɲɟ, ɱɟɦ
ɜɥɢɹɧɢɟ ɞɜɭɯ ɨɞɢɧɚɤɨɜɵɯ ɜɵɪɚɛɨɬɨɤ ɤɪɭɝɥɨɝɨ ɫɟɱɟ-
ɧɢɹ, ɪɚɫɩɨɥɨɠɟɧɧɵɯ ɜ ɪɚɜɧɨɤɨɦɩɨɧɟɧɬɧɨɦ ɩɨɥɟ ɧɚ-

ɩɪɹɠɟɧɢɣ (=1). Ⱦɥɹ ɫɥɭɱɚɹ ɰɢɥɢɧɞɪɢɱɟɫɤɢɯ ɜɵɪɚɛɨ-

ɬɨɤ ɦɚɤɫɢɦɚɥɶɧɵɣ kn  ɞɨɫɬɢɝɚɟɬ ɦɚɤɫɢɦɭɦɚ ɩɪɢ =55,
ɩɪɢ ɷɬɨɦ ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɤɨɧɬɭɪɚɦɢ ɜɵɪɚɛɨɬɨɤ ɫɨ-
ɫɬɚɜɥɹɟɬ 2,6 r, ɚ ɫɚɦ ɤɨɷɮɮɢɰɢɟɧɬ ɜ 1,22 ɪɚɡɚ ɩɪɟ-
ɜɵɲɚɟɬ ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɪɭɲɟɧɧɨɫɬɢ ɦɚɫɫɢɜɚ ɨɤɨɥɨ
ɨɞɢɧɨɱɧɨɣ ɜɵɪɚɛɨɬɤɢ [11]. ȼ ɷɬɨɦ ɫɥɭɱɚɟ ɤɨɷɮɮɢɰɢ-
ɟɧɬ ɧɚɪɭɲɟɧɧɨɫɬɢ ɦɚɫɫɢɜɚ ɜ ɨɤɪɟɫɬɧɨɫɬɢ ɨɞɢɧɨɱɧɨɣ
ɜɵɪɚɛɨɬɤɢ ɩɪɹɦɨɭɝɨɥɶɧɨɫɜɨɞɱɚɬɨɝɨ ɫɟɱɟɧɢɹ ɥɢɲɶ ɜ
1,07 ɪɚɡ ɩɪɟɜɵɲɚɟɬ kn  ɦɚɫɫɢɜɚ ɨɤɨɥɨ ɰɢɥɢɧɞɪɢɱɟ-
ɫɤɨɣ ɜɵɪɚɛɨɬɤɢ.

Ɋɢɫ.3. Ƚɪɚɮɢɤɢ ɡɚɜɢɫɢɦɨɫɬɢ ɤɨɷɮɮɢɰɢɟɧɬɚ
ɧɚɪɭɲɟɧɧɨɫɬɢ ɨɬ ɭɝɥɚ ɩɨɜɨɪɨɬɚ ɨɞɧɨɣ ɜɵɪɚɛɨɬɤɢ
ɜɨɤɪɭɝ ɬɪɚɫɫɵ ɞɪɭɝɨɣ ɞɥɹ  ɪɹɞɚ ɪɚɫɫɬɨɹɧɢɣ ɦɟɠɞɭ

ɢɯ ɤɨɧɬɭɪɚɦɢ

Ⱥɧɚɥɢɡ ɩɨɥɭɱɟɧɧɵɯ ɪɟɡɭɥɶɬɚɬɨɜ ɩɨɡɜɨɥɹɟɬ ɫɞɟ-
ɥɚɬɶ ɫɥɟɞɭɸɳɢɟ ɜɵɜɨɞɵ.

1. Ɋɚɫɩɪɟɞɟɥɟɧɢɟ ɧɚɪɭɲɟɧɧɨɫɬɢ ɦɚɫɫɢɜɚ ɫ
ɩɪɨɱɧɨɫɬɧɨɣ ɚɧɢɡɨɬɪɨɩɢɟɣ, ɨɛɭɫɥɨɜɥɟɧɧɨɟ ɩɪɨɜɟɞɟ-
ɧɢɟɦ ɜɵɪɚɛɨɬɨɤ, ɧɟɪɚɜɧɨɦɟɪɧɨ. Ɉɧɨ ɡɚɜɢɫɢɬ ɨɬ ɢɯ
ɜɡɚɢɦɧɨɝɨ ɩɨɥɨɠɟɧɢɹ. ɋɭɳɟɫɬɜɭɸɬ ɩɨɥɨɠɟɧɢɹ, ɩɪɢ
ɤɨɬɨɪɵɯ ɡɨɧɵ ɧɚɪɭɲɟɧɢɹ ɫɩɥɨɲɧɨɫɬɢ ɮɨɪɦɢɪɭɸɬɫɹ
ɨɤɨɥɨ ɤɚɠɞɨɣ ɜɵɪɚɛɨɬɤɢ, ɦɚɥɨ ɜɥɢɹɹ ɞɪɭɝ ɧɚ ɞɪɭɝɚ.
ɇɨ ɟɫɬɶ ɩɨɥɨɠɟɧɢɹ, ɩɪɢ ɤɨɬɨɪɵɯ ɡɨɧɵ, ɭɜɟɥɢɱɢɜɚɹ
ɫɜɨɢ ɪɚɡɦɟɪɵ ɜɨɡɥɟ ɤɚɠɞɨɣ ɜɵɪɚɛɨɬɤɢ, ɟɳɺ ɢ ɫɦɵ-
ɤɚɸɬɫɹ ɞɪɭɝ ɫ ɞɪɭɝɨɦ, ɨɛɪɚɡɭɹ ɨɛɥɚɫɬɢ ɧɟɭɫɬɨɣɱɢɜɨ-
ɫɬɢ ɦɚɫɫɢɜɚ ɢ ɫɨɡɞɚɜɚɹ ɦɚɤɫɢɦɚɥɶɧɵɟ ɟɝɨ ɧɚɪɭɲɟɧɢɹ
ɫɩɥɨɲɧɨɫɬɢ. ɉɪɢ ɝɨɪɢɡɨɧɬɚɥɶɧɵɯ ɩɨɜɟɪɯɧɨɫɬɹɯ ɨɫ-
ɥɚɛɥɟɧɢɹ ɷɮɮɟɤɬ ɫɦɵɤɚɧɢɹ ɡɨɧ ɩɪɨɢɫɯɨɞɢɬ ɩɪɢ ɞɢɚ-
ɝɨɧɚɥɶɧɨɦ ɪɚɫɩɨɥɨɠɟɧɢɢ ɜɵɪɚɛɨɬɨɤ ɞɪɭɝ ɨɬɧɨɫɢ-
ɬɟɥɶɧɨ ɞɪɭɝɚ.

2. Ʉɨɷɮɮɢɰɢɟɧɬ ɧɚɪɭɲɟɧɧɨɫɬɢ ɦɚɫɫɢɜɚ ɨɤɨɥɨ
ɞɜɭɯ ɜɵɪɚɛɨɬɨɤ ɩɪɹɦɨɭɝɨɥɶɧɨɫɜɨɞɱɚɬɨɝɨ ɫɟɱɟɧɢɹ ɜ
1,5 ɪɚɡɚ ɩɪɟɜɵɲɚɟɬ ɚɧɚɥɨɝɢɱɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ ɜ ɨɤ-
ɪɟɫɬɧɨɫɬɢ ɞɜɭɯ ɜɵɪɚɛɨɬɨɤ ɤɪɭɝɥɨɝɨ ɫɟɱɟɧɢɹ. ɉɪɢɦɟɧɢ-
ɬɟɥɶɧɨ ɤ ɦɚɫɫɢɜɭ ɫ ɨɞɢɧɨɱɧɵɦɢ ɜɵɪɚɛɨɬɤɚɦɢ ɡɧɚɱɟɧɢɹ
ɤɨɷɮɮɢɰɢɟɧɬɚ ɧɚɪɭɲɟɧɧɨɫɬɢ ɨɬɥɢɱɚɸɬɫɹ ɜɫɟɝɨ ɧɚ 7%.
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ȻɌɂɥɶɹɫɨɜ

ɆɈȾȿɅɂɊɈȼȺɇɂȿ ȾɅɂɌȿɅɖɇɈȽɈ ɊȺɁɊɍɒȿɇɂə ɆȺɋɋɂȼɈȼ ȽɈɊɇɕɏ ɉɈɊɈȾ
ɆȿɌɈȾɈɆ ɄɈɇȿɑɇɈȾɂɋɄɊȿɌɇɕɏ ɗɅȿɆȿɇɌɈȼ

Ɉɩɢɫɵɜɚɟɬɫɹ ɦɨɞɟɥɶ, ɪɚɡɪɚɛɨɬɚɧɧɚɹ ɞɥɹ ɪɚɫɱɟɬɨɜ ɤɜɚɡɢɩɨɥɡɭɱɢɯ ɞɟɮɨɪɦɚɰɢɣ ɝɨɪɧɵɯ ɩɨɪɨɞ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɦɟɬɨɞɚ
ɤɨɧɟɱɧɨɞɢɫɤɪɟɬɧɵɯ ɷɥɟɦɟɧɬɨɜ. Ɉɩɢɫɚɧɵ ɪɟɚɥɢɡɨɜɚɧɧɵɟ ɜ ɦɨɞɟɥɢ ɚɥɝɨɪɢɬɦ ɪɚɫɱɟɬɚ ɫɧɢɠɟɧɢɹ ɩɪɨɱɧɨɫɬɢ ɫɨ ɜɪɟɦɟɧɟɦ,
ɭɱɢɬɵɜɚɸɳɢɣ ɞɟɣɫɬɜɭɸɳɢɟ ɧɚɩɪɹɠɟɧɢɹ in situ, ɚɥɝɨɪɢɬɦ ɭɫɤɨɪɟɧɧɨɣ ɫɬɚɛɢɥɢɡɚɰɢɢ ɞɢɧɚɦɢɱɟɫɤɨɣ ɫɢɫɬɟɦɵ. ɉɪɢɜɟɞɟɧ ɩɪɢ-
ɦɟɪ ɪɚɫɱɟɬɨɜ ɪɚɡɪɭɲɟɧɢɹ ɭɱɚɫɬɤɚ ɛɨɪɬɚ ɤɚɪɶɟɪɚ, ɨɩɢɫɚɧ ɦɟɯɚɧɢɡɦ ɪɚɡɜɢɬɢɹ ɬɪɟɳɢɧɨɜɚɬɨɫɬɢ ɜ ɦɚɫɫɢɜɟ ɜɨ ɜɪɟɦɟɧɢ.
ɄɅɘɑȿȼɕȿ ɋɅɈȼȺ:  ɦɟɬɨɞ ɤɨɧɟɱɧɨɞɢɫɤɪɟɬɧɵɯ ɷɥɟɦɟɧɬɨɜ; ɦɟɬɨɞ ɞɢɫɤɪɟɬɧɵɯ ɷɥɟɦɟɧɬɨɜ; ɞɥɢɬɟɥɶɧɨɟ ɪɚɡɪɭɲɟɧɢɟ ɝɨɪ-
ɧɵɯ ɩɨɪɨɞ; ɩɨɥɡɭɱɟɫɬɶ ɝɨɪɧɵɯ ɩɨɪɨɞ; ɞɥɢɬɟɥɶɧɚɹ ɩɪɨɱɧɨɫɬɶ; ɦɟɯɚɧɢɡɦ ɪɚɡɪɭɲɟɧɢɹ ɛɨɪɬɨɜ ɤɚɪɶɟɪɨɜ.

B.T.Il'yasov

MODELLING OF LONG DESTRUCTION OF MASSIFS OF ROCKS BY METHOD OF FINAL

AND DISCRETE ELEMENTS

The model developed for calculations of quasicreeping deformations of rocks with use of a method of final and discrete elements is
described. Are described realized in model the algorithm of calculation of decrease in durability over time considering the operating
in situ tension, algorithm of the accelerated stabilization of dynamic system. The example of calculations of destruction of a site of a
board of a pit is given, the mechanism of development of a jointing in the massif in time is described.
KEY WORDS: method of final and discrete elements; method of discrete elements; long destruction of rocks; creep of rocks; long
durability; mechanism of destruction of boards of pits.

Ɉɛɳɢɟ ɫɜɟɞɟɧɢɹ

Ɇɟɬɨɞ ɤɨɧɟɱɧɨɞɢɫɤɪɟɬɧɵɯ
ɷɥɟɦɟɧɬɨɜ, ɪɚɡɪɚɛɨɬɚɧɧɵɣ ɜ ɧɚɱɚ-
ɥɟ 2000-ɯ ɝɨɞɨɜ [1], ɹɜɥɹɟɬɫɹ ɩɪɟɞ-
ɫɬɚɜɢɬɟɥɟɦ ɤɥɚɫɫɚ ɱɢɫɥɟɧɧɵɯ ɦɟ-
ɬɨɞɨɜ ɦɟɯɚɧɢɤɢ ɞɢɫɤɪɟɬɧɨɣ ɫɪɟɞɵ.

ȼ ɞɚɧɧɨɦ ɦɟɬɨɞɟ ɦɨɞɟɥɢ-
ɪɭɟɦɚɹ ɫɪɟɞɚ ɪɚɡɛɢɜɚɟɬɫɹ ɧɚ ɬɪɟ-
ɭɝɨɥɶɧɵɟ ɤɨɧɟɱɧɵɟ ɷɥɟɦɟɧɬɵ, ɫɨ-

ɟɞɢɧɟɧɧɵɟ ɱɟɬɵɪɟɯɭɝɨɥɶɧɵɦɢ ɬɪɟɳɢɧɧɵɦɢ ɷɥɟɦɟɧ-
ɬɚɦɢ. ɍɩɪɭɝɨɟ ɞɟɮɨɪɦɢɪɨɜɚɧɢɟ ɫɪɟɞɵ ɩɪɨɢɫɯɨɞɢɬ
ɜɫɥɟɞɫɬɜɢɟ ɞɟɮɨɪɦɚɰɢɣ ɤɨɧɟɱɧɵɯ ɷɥɟɦɟɧɬɨɜ, ɩɥɚ-
ɫɬɢɱɟɫɤɨɟ ɞɟɮɨɪɦɢɪɨɜɚɧɢɟ ɫɪɟɞɵ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɜ
ɜɢɞɟ ɫɦɟɳɟɧɢɣ ɜ ɬɪɟɳɢɧɧɵɯ ɷɥɟɦɟɧɬɚɯ. ɉɨɫɥɟ ɪɚɡ-
ɪɭɲɟɧɢɹ ɬɪɟɳɢɧɧɵɯ ɷɥɟɦɟɧɬɨɜ ɜɡɚɢɦɨɞɟɣɫɬɜɢɟ ɤɨ-
ɧɟɱɧɵɯ ɷɥɟɦɟɧɬɨɜ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɚɥɝɨɪɢɬɦɚɦɢ ɩɨ-
ɢɫɤɚ ɤɨɧɬɚɤɬɨɜ ɢ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɧɚ ɤɨɧɬɚɤɬɚɯ.

Ɇɟɬɨɞ ɤɨɧɟɱɧɨɞɢɫɤɪɟɬɧɵɯ ɷɥɟɦɟɧɬɨɜ ɹɜɥɹɟɬɫɹ
ɨɱɟɧɶ ɩɟɪɫɩɟɤɬɢɜɧɵɦ ɢɧɫɬɪɭɦɟɧɬɨɦ ɞɥɹ ɪɟɲɟɧɢɹ ɩɪɨ-
ɛɥɟɦ ɝɟɨɦɟɯɚɧɢɤɢ, ɬɤ. ɩɪɟɞɨɫɬɚɜɥɹɟɬ ɜɨɡɦɨɠɧɨɫɬɶ ɦɨ-
ɞɟɥɢɪɨɜɚɧɢɹ ɬɪɚɧɫɮɨɪɦɚɰɢɢ ɫɩɥɨɲɧɨɣ ɫɪɟɞɵ ɜ ɞɢɫ-
ɤɪɟɬɧɭɸ ɩɨɫɪɟɞɫɬɜɨɦ ɨɛɪɚɡɨɜɚɧɢɹ ɢ ɪɨɫɬɚ ɬɪɟɳɢɧ ɢ
ɞɚɥɶɧɟɣɲɟɣ ɮɪɚɝɦɟɧɬɚɰɢɢ ɫɪɟɞɵ.

ɂɡɜɟɫɬɧɨ, ɱɬɨ ɛɨɥɶɲɚɹ ɱɚɫɬɶ ɤɪɭɩɧɨɦɚɫɲɬɚɛ-
ɧɵɯ ɝɟɨɦɟɯɚɧɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ, ɩɪɨɢɫɯɨɞɹɳɢɯ ɩɪɢ
ɜɟɞɟɧɢɢ ɝɨɪɧɵɯ ɪɚɛɨɬ, ɩɪɨɬɟɤɚɟɬ ɜ ɬɟɱɟɧɢɟ ɞɥɢɬɟɥɶ-
ɧɨɝɨ ɜɪɟɦɟɧɢ. ȼ ɫɜɹɡɢ ɫ ɷɬɢɦ ɞɥɹ ɩɨɥɭɱɟɧɢɹ ɛɨɥɟɟ
ɬɨɱɧɵɯ ɢ ɩɨɥɧɵɯ ɪɟɡɭɥɶɬɚɬɨɜ ɩɪɢ ɜɵɩɨɥɧɟɧɢɢ ɝɟɨɦɟ-
ɯɚɧɢɱɟɫɤɢɯ ɪɚɫɱɟɬɨɜ ɦɟɬɨɞɨɦ ɤɨɧɟɱɧɨɞɢɫɤɪɟɬɧɵɯ
ɷɥɟɦɟɧɬɨɜ ɫɥɟɞɭɟɬ ɭɱɢɬɵɜɚɬɶ ɢɡɦɟɧɟɧɢɟ ɩɪɨɱɧɨɫɬ-
ɧɵɯ ɩɚɪɚɦɟɬɪɨɜ ɝɨɪɧɵɯ ɩɨɪɨɞ ɫɨ ɜɪɟɦɟɧɟɦ. Ⱦɥɹ ɷɬɨ-
ɝɨ ɪɚɡɪɚɛɨɬɚɧɚ ɩɪɨɝɪɚɦɦɚɩɪɨɰɟɫɫɨɪ ɦɟɬɨɞɚ ɤɨɧɟɱ-
ɧɨɞɢɫɤɪɟɬɧɵɯ ɷɥɟɦɟɧɬɨɜ, ɜ ɤɨɬɨɪɨɣ ɪɟɚɥɢɡɨɜɚɧɚ
ɦɨɞɟɥɶ ɫɨ ɫɧɢɠɟɧɢɟɦ ɩɪɨɱɧɨɫɬɢ ɫɨ ɜɪɟɦɟɧɟɦ ɜ ɡɚɜɢ-
ɫɢɦɨɫɬɢ ɨɬ ɞɟɣɫɬɜɭɸɳɢɯ ɧɚɩɪɹɠɟɧɢɣ.

ȼ ɪɚɡɪɚɛɨɬɚɧɧɨɣ ɩɪɨɝɪɚɦɦɟɩɪɨɰɟɫɫɨɪɟ ɦɟɬɨɞɚ
ɤɨɧɟɱɧɨɞɢɫɤɪɟɬɧɵɯ ɷɥɟɦɟɧɬɨɜ ɪɟɚɥɢɡɨɜɚɧɚ ɡɚɜɢɫɢ-
ɦɨɫɬɶ ɫɞɜɢɝɨɜɨɣ ɩɪɨɱɧɨɫɬɢ ɨɬ ɧɨɪɦɚɥɶɧɵɯ ɧɚɩɪɹɠɟ-
ɧɢɣ ɜ ɜɢɞɟ ɤɪɢɬɟɪɢɹ ɩɪɨɱɧɨɫɬɢ Ʉɭɥɨɧɚ, ɚ ɬɚɤɠɟ ɪɟɚ-
ɥɢɡɨɜɚɧɵ ɷɮɮɟɤɬɢɜɧɵɟ ɚɥɝɨɪɢɬɦɵ ɩɨɢɫɤɚ ɤɨɧɬɚɤɬɨɜ

ɢ ɤɪɢɜɵɟ ɞɟɮɨɪɦɢɪɨɜɚɧɢɹ, ɨɫɧɨɜɚɧɧɵɟ ɧɚ ɷɦɩɢɪɢɱɟ-
ɫɤɢɯ ɡɚɜɢɫɢɦɨɫɬɹɯ ɇȻɚɪɬɨɧɚ, ɭɱɢɬɵɜɚɸɳɢɟ ɧɟɥɢ-
ɧɟɣɧɭɸ ɡɚɜɢɫɢɦɨɫɬɶ ɧɚɩɪɹɠɟɧɢɣ ɫɜɹɡɢ ɨɬ ɫɦɟɳɟɧɢɣ
ɤɚɤ ɩɪɢ ɞɨɩɪɟɞɟɥɶɧɨɦ, ɬɚɤ ɢ ɩɨɫɬɩɪɟɞɟɥɶɧɨɦ ɞɟɮɨɪ-
ɦɢɪɨɜɚɧɢɢ [2]. ɉɪɢ ɩɨɫɬɩɪɟɞɟɥɶɧɨɦ ɞɟɮɨɪɦɢɪɨɜɚɧɢɢ
ɩɨ ɩɪɢɧɹɬɨɣ ɫɯɟɦɟ ɧɚɩɪɹɠɟɧɢɟ ɫɜɹɡɢ ɩɪɢ ɫɞɜɢɝɟ ɤ
ɦɨɦɟɧɬɭ ɪɚɡɪɭɲɟɧɢɹ ɫɬɪɟɦɢɬɫɹ ɤ ɨɫɬɚɬɨɱɧɨɣ ɩɪɨɱɧɨ-
ɫɬɢ ɬɪɟɳɢɧɵ.

Ɉɩɟɪɢɪɨɜɚɧɢɟ ɫɨ ɜɪɟɦɟɧɟɦ
Ⱥɧɚɥɢɡ ɜɵɩɨɥɧɟɧɧɵɯ ɪɚɧɟɟ ɢɫɫɥɟɞɨɜɚɧɢɣ [3, 4,

5]  ɩɨɡɜɨɥɢɥ ɭɫɬɚɧɨɜɢɬɶ,  ɱɬɨ ɚɜɬɨɪɵ,  ɜ ɨɫɧɨɜɧɨɦ,  ɫɯɨ-
ɞɹɬɫɹ ɜɨ ɦɧɟɧɢɢ ɨɬɧɨɫɢɬɟɥɶɧɨ ɫɥɟɞɭɸɳɢɯ
ɭɬɜɟɪɠɞɟɧɢɣ.

1. Ⱦɥɢɬɟɥɶɧɚɹ ɩɪɨɱɧɨɫɬɶ ɝɨɪɧɵɯ ɩɨɪɨɞ ɯɚɪɚɤɬɟ-
ɪɢɡɭɟɬɫɹ ɧɚɥɢɱɢɟɦ ɩɪɟɞɟɥɚ, ɩɪɢ ɞɟɣɫɬɜɢɢ ɧɚɩɪɹɠɟ-
ɧɢɣ ɧɢɠɟ ɤɨɬɨɪɨɝɨ ɫɧɢɠɟɧɢɹ ɩɪɨɱɧɨɫɬɢ ɧɟ
ɩɪɨɢɫɯɨɞɢɬ.

2. ɋɧɢɠɟɧɢɹ ɜɟɥɢɱɢɧɵ ɭɝɥɚ ɜɧɭɬɪɟɧɧɟɝɨ ɬɪɟɧɢɹ
ɫɨ ɜɪɟɦɟɧɟɦ ɧɟ ɩɪɨɢɫɯɨɞɢɬ, ɥɢɛɨ ɨɧɨ ɧɟɡɧɚɱɢɬɟɥɶɧɨ
ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɭɦɟɧɶɲɟɧɢɟɦ ɫɰɟɩɥɟɧɢɹ.

3. ɂɧɬɟɧɫɢɜɧɨɫɬɶ ɩɨɥɡɭɱɟɫɬɢ ɢ ɞɥɢɬɟɥɶɧɨɫɬɶ
ɪɚɡɪɭɲɟɧɢɹ ɡɚɜɢɫɢɬ ɨɬ ɫɨɨɬɧɨɲɟɧɢɹ ɧɚɩɪɹɠɟ-
ɧɢɟɤɪɚɬɤɨɜɪɟɦɟɧɧɚɹ ɩɪɨɱɧɨɫɬɶ, ɜɪɟɦɟɧɢ, ɚɛɫɨɥɸɬ-
ɧɵɯ ɜɟɥɢɱɢɧ ɧɚɩɪɹɠɟɧɢɣ ɢ ɩɪɨɱɧɨɫɬɧɵɯ ɫɜɨɣɫɬɜ.

4. Ⱦɥɢɬɟɥɶɧɨɟ ɞɟɮɨɪɦɢɪɨɜɚɧɢɟ (ɩɨɥɡɭɱɟɫɬɶ)
ɝɨɪɧɵɯ ɩɨɪɨɞ ɦɨɠɧɨ ɪɚɫɫɱɢɬɵɜɚɬɶ ɱɟɪɟɡ ɫɧɢɠɟɧɢɟ
ɩɪɨɱɧɨɫɬɧɵɯ ɩɚɪɚɦɟɬɪɨɜ ɜɨ ɜɪɟɦɟɧɢ ɜ ɡɚɜɢɫɢɦɨɫɬɢ
ɨɬ ɞɟɣɫɬɜɭɸɳɢɯ ɧɚɩɪɹɠɟɧɢɣ.

ȼ ɪɚɡɪɚɛɨɬɚɧɧɨɣ ɫ ɭɱɟɬɨɦ ɩɪɢɜɟɞɟɧɧɵɯ ɡɚɜɢɫɢ-
ɦɨɫɬɟɣ ɦɨɞɟɥɢ ɪɟɚɥɢɡɨɜɚɧɨ ɫɧɢɠɟɧɢɟ ɩɪɨɱɧɨɫɬɢ
ɬɪɟɳɢɧɧɵɯ ɷɥɟɦɟɧɬɨɜ ɫɨ ɜɪɟɦɟɧɟɦ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ
ɞɟɣɫɬɜɭɸɳɢɯ in situ ɧɚɩɪɹɠɟɧɢɣ. Ɋɚɫɱɟɬ ɫɧɢɠɟɧɢɹ
ɩɪɨɱɧɨɫɬɢ ɜɵɩɨɥɧɹɟɬɫɹ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ.

1. ɉɨɫɥɟ ɫɬɚɛɢɥɢɡɚɰɢɢ ɦɨɞɟɥɢ, ɞɨɫɬɢɝɧɭɬɨɣ ɩɨ-
ɫɥɟ ɩɟɪɜɨɧɚɱɚɥɶɧɨɝɨ ɧɚɝɪɭɠɟɧɢɹ, ɜɵɩɨɥɧɹɟɬɫɹ ɪɚɫ-
ɱɟɬ ɜɪɟɦɟɧɢ ɞɨ ɪɚɡɪɭɲɟɧɢɹ ɤɚɠɞɨɝɨ ɬɪɟɳɢɧɧɨɝɨ
ɷɥɟɦɟɧɬɚ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɞɟɣɫɬɜɭɸɳɢɯ ɧɚɩɪɹɠɟɧɢɣ
ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɮɭɧɤɰɢɣ, ɫɨɝɥɚɫɭɸɳɢɯɫɹ ɫ ɩɪɢɜɟ-
ɞɟɧɧɵɦɢ ɜɵɲɟ ɭɬɜɟɪɠɞɟɧɢɹɦɢ ɢ ɞɚɧɧɵɦɢ ɥɚɛɨɪɚ-
ɬɨɪɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ [6, 7]:
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ɝɞɟ ,  – ɤɚɫɚɬɟɥɶɧɨɟ ɢ ɧɨɪɦɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɹ; fs0,

fs, ft0, ft – ɤɪɚɬɤɨɜɪɟɦɟɧɧɚɹ ɩɪɨɱɧɨɫɬɶ ɢ ɩɪɟɞɟɥ ɞɨɥ-
ɝɨɜɪɟɦɟɧɧɨɣ ɩɪɨɱɧɨɫɬɢ ɧɚ ɫɞɜɢɝ ɢ ɪɚɡɪɵɜ, ɫɨɨɬɜɟɬɫɬ-
ɜɟɧɧɨ; t0, b – ɤɨɧɫɬɚɧɬɵ ɦɚɬɟɪɢɚɥɚ, ɨɩɪɟɞɟɥɹɟɦɵɟ
ɷɦɩɢɪɢɱɟɫɤɢ. ɇɚ ɪɢɫ.1 ɩɪɟɞɫɬɚɜɥɟɧɚ ɤɪɢɜɚɹ,
ɪɚɫɫɱɢɬɚɧɧɚɹ ɫɨɝɥɚɫɧɨ ɜɵɪɚɠɟɧɢɸ (1). Ɍɨɱɤɚɦɢ ɧɚ
ɪɢɫ.1 ɩɨɤɚɡɚɧɵ ɞɚɧɧɵɟ ɢɫɩɵɬɚɧɢɣ [6].

Ɋɢɫ.1. ɉɪɢɧɹɬɚɹ ɡɚɜɢɫɢɦɨɫɬɶ ɜɪɟɦɟɧɢ ɪɚɡɪɭɲɟ-
ɧɢɹ  ɩɪɢ ɫɞɜɢɝɟ ɨɬ ɫɨɨɬɧɨɲɟɧɢɹ ɧɚɩɪɹɠɟɧɢɣ ɢ

ɤɪɚɬɤɨɜɪɟɦɟɧɧɨɣ ɩɪɨɱɧɨɫɬɢ

2. ȼɵɱɢɫɥɹɟɬɫɹ  ɢɧɬɟɪɜɚɥ  ɜɪɟɦɟɧɢ ¨t, ɫɨɨɬɜɟɬ-
ɫɬɜɭɸɳɢɣ ɜɪɟɦɟɧɢ ɞɨ ɪɚɡɪɭɲɟɧɢɹ nɝɨ ɷɥɟɦɟɧɬɚ ɜ
ɫɩɢɫɤɟ ɬɪɟɳɢɧɧɵɯ ɷɥɟɦɟɧɬɨɜ ɦɨɞɟɥɢ, ɪɚɫɩɨɥɨɠɟɧ-
ɧɵɯ ɜ ɩɨɪɹɞɤɟ ɜɨɡɪɚɫɬɚɧɢɹ ɜɪɟɦɟɧɢ ɞɨ ɪɚɡɪɭɲɟɧɢɹ.
ȼɟɥɢɱɢɧɚ n ɨɩɪɟɞɟɥɹɟɬɫɹ ɜ ɯɨɞɟ ɩɪɟɞɜɚɪɢɬɟɥɶɧɵɯ
ɢɫɩɵɬɚɧɢɣ ɬɚɤɢɦ ɨɛɪɚɡɨɦ, ɱɬɨɛɵ ɨɛɟɫɩɟɱɢɬɶ ɬɪɟɛɭɟ-
ɦɭɸ ɞɢɫɤɪɟɬɢɡɚɰɢɸ ɜɪɟɦɟɧɢ.

3. ȼɵɩɨɥɧɹɟɬɫɹ ɩɟɪɟɪɚɫɱɟɬ ɩɪɨɱɧɨɫɬɧɵɯ ɯɚɪɚɤ-
ɬɟɪɢɫɬɢɤ ɤ ɦɨɦɟɧɬɭ ɢɫɬɟɱɟɧɢɹ ɜɵɱɢɫɥɟɧɧɨɝɨ ɢɧɬɟɪ-
ɜɚɥɚ ɜɪɟɦɟɧɢ ¨t ɫɨɝɥɚɫɧɨ ɜɵɪɚɠɟɧɢɹɦ:

)3(),1(1
fs

ii
t

D
tCC  

)4(),1(1
ft
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t

D
tff  

ɝɞɟ Ci, Ci-1, fti, fti-1 – ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɫɰɟɩɥɟɧɢɟ ɢ ɩɪɨɱ-

ɧɨɫɬɶ ɧɚ ɪɚɡɪɵɜ ɞɨ ɢ ɩɨɫɥɟ ɢɫɬɟɱɟɧɢɹ ɢɧɬɟɪɜɚɥɚ
ɜɪɟɦɟɧɢ ¨t.

ȼɵɪɚɠɟɧɢɹ (3), (4) ɩɨɥɭɱɟɧɵ ɭɩɪɨɳɟɧɢɟɦ ɫɯɟɦɵ
ɪɚɫɱɟɬɚ ɫɧɢɠɟɧɢɹ ɩɪɨɱɧɨɫɬɢ, ɩɪɟɞɥɨɠɟɧɧɨɣ Ⱦɠ. Ʉɟ-
ɦɟɧɢ [8]. ɉɚɪɚɦɟɬɪ D ɹɜɥɹɟɬɫɹ ɤɨɧɫɬɚɧɬɨɣ, ɜ ɜɵɩɨɥ-
ɧɟɧɧɵɯ ɪɚɫɱɟɬɚɯ ɩɪɢɧɹɬɚ ɜɟɥɢɱɢɧɚ D=0,1, ɨɛɟɫɩɟɱɢ-
ɜɚɸɳɚɹ ɫɯɨɞɢɦɨɫɬɶ ɫ ɪɚɫɱɟɬɧɵɦɢ. ɋɯɨɠɚɹ ɫɯɟɦɚ
ɫɧɢɠɟɧɢɹ ɩɪɨɱɧɨɫɬɢ ɨɛɨɫɧɨɜɚɧɚ ɢ ɢɫɩɨɥɶɡɨɜɚɧɚ ɜ
ɢɫɫɥɟɞɨɜɚɧɢɹɯ ɤɨɧɫɚɥɬɢɧɝɨɜɨɣ ɝɪɭɩɩɵ ɂɬɚɫɤɚ [4].

ɇɚ ɪɢɫ.2 ɩɪɟɞɫɬɚɜɥɟɧɚ ɤɪɢɜɚɹ, ɪɚɫɫɱɢɬɚɧɧɚɹ ɩɨ
ɮɨɪɦɭɥɟ (3) ɢ ɤɪɢɜɵɟ, ɩɨɥɭɱɟɧɧɵɟ ɩɨ ɫɯɟɦɟ ɪɚɫɱɟɬɚ
ȾɠɄɟɦɟɧɢ [8].

Ɋɢɫ.2. ɋɧɢɠɟɧɢɟ ɫɰɟɩɥɟɧɢɹ ɫɨ ɜɪɟɦɟɧɟɦ

ɋɬɚɛɢɥɢɡɚɰɢɹ  ɞɢɧɚɦɢɱɟɫɤɨɣ ɫɢɫɬɟɦɵ
ɉɪɢ ɪɚɫɱɟɬɚɯ ɦɟɬɨɞɨɦ ɤɨɧɟɱɧɨɞɢɫɤɪɟɬɧɵɯ

ɷɥɟɦɟɧɬɨɜ ɩɨɥɭɩɥɨɫɤɨɫɬɟɣ, ɡɚɤɪɟɩɥɟɧɧɵɯ ɧɚ ɝɪɚɧɢ-
ɰɚɯ, ɥɸɛɨɟ ɩɪɢɥɨɠɟɧɢɟ ɫɢɥ  ɩɪɢɜɨɞɢɬ ɤ ɜɨɡɧɢɤɧɨɜɟ-
ɧɢɸ ɭɩɪɭɝɢɯ ɤɨɥɟɛɚɧɢɣ. ɉɨɷɬɨɦɭ ɞɥɹ ɩɨɜɵɲɟɧɢɹ ɬɨɱ-
ɧɨɫɬɢ ɪɚɫɱɟɬɚ ɞɥɢɬɟɥɶɧɨɝɨ ɞɟɮɨɪɦɢɪɨɜɚɧɢɹ ɦɚɫɫɢɜɚ
ɝɨɪɧɵɯ ɩɨɪɨɞ ɦɨɞɟɥɢɪɨɜɚɧɢɟ ɨɛɪɚɡɨɜɚɧɢɹ ɬɪɟɳɢɧ ɢ
ɪɚɫɱɟɬ ɫɧɢɠɟɧɢɹ ɩɪɨɱɧɨɫɬɢ ɞɨɥɠɧɵ ɩɪɨɢɡɜɨɞɢɬɶɫɹ
ɬɨɥɶɤɨ ɩɨɫɥɟ ɫɬɚɛɢɥɢɡɚɰɢɢ ɦɨɞɟɥɢ. Ⱦɥɹ ɷɬɨɝɨ ɧɚɩɪɹ-
ɠɟɧɢɹ ɫɜɹɡɢ ɩɪɢ ɫɞɜɢɝɟ ɜ ɬɪɟɳɢɧɧɵɯ ɷɥɟɦɟɧɬɚɯ ɞɨ
ɞɨɫɬɢɠɟɧɢɹ ɫɢɫɬɟɦɨɣ ɫɨɫɬɨɹɧɢɹ ɩɨɤɨɹ ɩɪɢ ɩɪɟɜɵɲɟ-
ɧɢɢ ɩɪɟɞɟɥɶɧɵɯ ɤɚɫɚɬɟɥɶɧɵɯ ɫɦɟɳɟɧɢɣ sp ɩɪɢɧɢɦɚ-

ɸɬɫɹ ɪɚɜɧɵɦɢ ɩɪɨɱɧɨɫɬɢ ɫɨɝɥɚɫɧɨ ɤɪɢɜɨɣ ɧɚ ɪɢɫ.3.
Ⱥɧɚɥɨɝɢɱɧɨ ɪɚɫɫɱɢɬɵɜɚɸɬɫɹ ɧɚɩɪɹɠɟɧɢɹ ɫɜɹɡɢ ɩɪɢ
ɪɚɫɬɹɠɟɧɢɢ.

Ɉɱɟɜɢɞɧɨ, ɱɬɨ ɩɪɢ ɞɨɫɬɢɠɟɧɢɢ ɦɚɤɫɢɦɚɥɶɧɨɣ ɩɨ
ɦɨɞɭɥɸ ɫɪɟɞɧɟɣ ɫɤɨɪɨɫɬɢ ɭɡɥɨɜ ɜ ɩɨɥɭɰɢɤɥɟ ɤɨɥɟɛɚ-
ɧɢɣ ɫɨɫɬɨɹɧɢɟ ɫɢɫɬɟɦɵ ɧɚɢɛɨɥɟɟ ɛɥɢɡɤɨ ɤ ɫɨɫɬɨɹɧɢɸ
ɪɚɜɧɨɜɟɫɢɹ. ɉɪɢɫɜɚɢɜɚɧɢɟ ɧɭɥɟɜɵɯ ɡɧɚɱɟɧɢɣ ɫɤɨɪɨ-
ɫɬɹɦ ɭɡɥɨɜ ɜ ɷɬɨɬ ɦɨɦɟɧɬ ɩɨɡɜɨɥɢɬ ɢɫɤɥɸɱɢɬɶ ɞɚɥɶ-
ɧɟɣɲɟɟ ɞɟɮɨɪɦɢɪɨɜɚɧɢɟ ɷɥɟɦɟɧɬɧɨɣ ɫɟɬɢ, ɩɪɨɢɫɯɨ-
ɞɹɳɟɟ ɩɨɞ ɜɨɡɞɟɣɫɬɜɢɟɦ ɢɧɟɪɰɢɢ. ɇɟɨɞɧɨɤɪɚɬɧɨɟ
ɩɨɜɬɨɪɟɧɢɟ ɨɛɧɭɥɟɧɢɹ ɫɤɨɪɨɫɬɟɣ ɜ ɦɨɦɟɧɬ ɞɨɫɬɢɠɟ-
ɧɢɹ ɦɚɤɫɢɦɚɥɶɧɨɣ ɫɪɟɞɧɟɣ ɫɤɨɪɨɫɬɢ ɩɨɡɜɨɥɢɬ ɡɧɚɱɢ-
ɬɟɥɶɧɨ ɭɫɤɨɪɢɬɶ ɫɬɚɛɢɥɢɡɚɰɢɸ ɫɢɫɬɟɦɵ.

Ɋɢɫ.3. Ɂɚɜɢɫɢɦɨɫɬɶ ɧɚɩɪɹɠɟɧɢɣ ɫɜɹɡɢ ɨɬ
ɫɦɟɳɟɧɢɣ ɩɪɢ ɩɪɢɧɭɞɢɬɟɥɶɧɨɣ ɫɬɚɛɢɥɢɡɚɰɢɢ

ɇɚ ɪɢɫ.4 ɫɯɟɦɚɬɢɱɧɨ ɢɡɨɛɪɚɠɟɧɚ ɡɚɜɢɫɢɦɨɫɬɶ
ɫɪɟɞɧɢɯ ɫɤɨɪɨɫɬɟɣ ɭɡɥɨɜ ɨɬ ɜɪɟɦɟɧɢ ɩɪɢ ɩɪɢɦɟɧɟɧɢɢ
ɞɚɧɧɨɝɨ ɭɫɥɨɜɢɹ.

Ⱦɚɧɧɚɹ ɫɯɟɦɚ ɩɪɢɧɭɞɢɬɟɥɶɧɨɣ ɫɬɚɛɢɥɢɡɚɰɢɢ
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ɨɛɟɫɩɟɱɢɜɚɟɬ ɡɧɚɱɢɬɟɥɶɧɨɟ ɭɫɤɨɪɟɧɢɟ ɪɚɫɱɟɬɨɜ ɢ
ɭɜɟɥɢɱɟɧɢɟ ɬɨɱɧɨɫɬɢ ɪɚɫɱɟɬɚ ɧɚɩɪɹɠɟɧɢɣ, ɤɨɬɨɪɵɟ
ɭɱɢɬɵɜɚɸɬɫɹ ɩɪɢ ɪɚɫɱɟɬɟ ɫɧɢɠɟɧɢɹ ɩɪɨɱɧɨɫɬɢ.

Ɋɢɫ.4. Ɂɚɜɢɫɢɦɨɫɬɶ ɫɪɟɞɧɟɣ ɫɤɨɪɨɫɬɢ ɭɡɥɨɜ ɨɬ
ɜɪɟɦɟɧɢ ɩɪɢ ɩɪɢɧɭɞɢɬɟɥɶɧɨɣ ɫɬɚɛɢɥɢɡɚɰɢɢ

Ɇɨɠɧɨ ɩɪɟɞɫɬɚɜɢɬɶ ɫɯɟɦɭ ɞɥɢɬɟɥɶɧɨɝɨ ɞɟɮɨɪ-
ɦɢɪɨɜɚɧɢɹ ɦɨɞɟɥɢ ɫ ɩɨɞɪɨɛɧɵɦ ɨɩɢɫɚɧɢɟɦ ɩɪɨɰɟɫɫɚ
ɫɬɚɛɢɥɢɡɚɰɢɢ ɜ ɫɥɟɞɭɸɳɟɦ ɜɢɞɟ.

1. ɉɟɪɜɨɧɚɱɚɥɶɧɨɟ ɧɚɝɪɭɠɟɧɢɟ ɫɢɫɬɟɦɵ – ɩɪɢ-
ɥɨɠɟɧɢɟ ɫɢɥɵ ɬɹɠɟɫɬɢ. ɇɚɩɪɹɠɟɧɢɹ ɫɜɹɡɢ ɩɪɢ ɩɪɟ-
ɜɵɲɟɧɢɢ ɩɪɟɞɟɥɶɧɨɝɨ ɫɦɟɳɟɧɢɹ ɫɱɢɬɚɸɬɫɹ ɩɨɫɬɨɹɧ-
ɧɵɦɢ, ɬɨ ɟɫɬɶ ɪɚɡɪɭɲɟɧɢɟ ɷɥɟɦɟɧɬɨɜ ɧɟɜɨɡɦɨɠɧɨ.

2. ɉɪɢ ɧɚɱɚɥɟ ɫɧɢɠɟɧɢɹ ɫɪɟɞɧɟɣ ɫɤɨɪɨɫɬɢ ɭɡɥɨɜ

ɷɥɟɦɟɧɬɨɜ, ɬɨ ɟɫɬɶ ɩɪɢ ɞɨɫɬɢɠɟɧɢɢ ɦɚɤɫɢɦɚɥɶɧɨɣ
ɫɤɨɪɨɫɬɢ ɜ ɩɨɥɭɰɢɤɥɟ ɤɨɥɟɛɚɧɢɣ, ɜɵɩɨɥɧɹɟɬɫɹ ɢɯ ɨɛ-
ɧɭɥɟɧɢɟ.

3. ɉɭɧɤɬɵ 1 ɢ 2 ɩɨɜɬɨɪɹɸɬɫɹ ɧɟɫɤɨɥɶɤɨ ɪɚɡ, ɤɨ-
ɥɢɱɟɫɬɜɨ ɩɨɜɬɨɪɟɧɢɣ ɨɩɪɟɞɟɥɹɟɬɫɹ ɜ ɯɨɞɟ ɩɪɟɞɜɚɪɢ-
ɬɟɥɶɧɵɯ ɪɚɫɱɟɬɨɜ.

4. ȼɵɩɨɥɧɹɟɬɫɹ ɪɚɫɱɟɬ ɞɟɮɨɪɦɢɪɨɜɚɧɢɹ ɦɨɞɟ-
ɥɢ ɫ ɞɨɩɭɳɟɧɢɟɦ ɪɚɡɪɭɲɟɧɢɹ ɷɥɟɦɟɧɬɨɜ.

5. Ʉɨɝɞɚ ɩɨɫɥɟ ɩɨɫɥɟɞɧɟɝɨ ɪɚɡɪɭɲɟɧɢɹ ɬɪɟɳɢɧ-
ɧɨɝɨ ɷɥɟɦɟɧɬɚ ɩɪɨɯɨɞɢɬ ɩɨɥɧɵɣ ɰɢɤɥ ɫ ɦɢɧɢɦɚɥɶɧɵɦ
ɤɨɥɢɱɟɫɬɜɨɦ ɪɚɡɪɭɲɟɧɢɣ, ɜɵɩɨɥɧɹɟɬɫɹ ɨɛɧɭɥɟɧɢɟ
ɫɤɨɪɨɫɬɟɣ ɭɡɥɨɜ, ɪɚɫɱɟɬ ɧɚɩɪɹɠɟɧɢɣ ɢ ɡɚɩɭɫɤ ɚɥɝɨ-
ɪɢɬɦɚ ɫɧɢɠɟɧɢɹ ɩɪɨɱɧɨɫɬɢ. ɉɪɢ ɷɬɨɦ ɞɥɹ ɬɪɟɳɢɧɧɵɯ
ɷɥɟɦɟɧɬɨɜ, ɧɚɯɨɞɹɳɢɯɫɹ ɜ ɫɨɫɬɨɹɧɢɢ ɩɨɫɬɩɪɟɞɟɥɶɧɨ-
ɝɨ ɞɟɮɨɪɦɢɪɨɜɚɧɢɹ, ɧɚɩɪɹɠɟɧɢɹ ɩɪɢɧɢɦɚɸɬɫɹ ɪɚɜ-
ɧɵɦɢ ɩɪɨɱɧɨɫɬɢ.

6. ȼɨɡɜɪɚɬ ɤ ɩɭɧɤɬɭ 1.

ɉɪɢɦɟɪ ɩɪɢɦɟɧɟɧɢɹ
ɉɨ ɨɩɢɫɚɧɧɨɣ ɫɯɟɦɟ, ɪɟɚɥɢɡɨɜɚɧɧɨɣ ɜ ɦɟɬɨɞɟ

ɤɨɧɟɱɧɨɞɢɫɤɪɟɬɧɵɯ ɷɥɟɦɟɧɬɨɜ, ɜɵɩɨɥɧɟɧɵ ɪɚɫɱɟɬɵ
ɞɥɢɬɟɥɶɧɨɝɨ ɞɟɮɨɪɦɢɪɨɜɚɧɢɹ ɭɱɚɫɬɤɚ ɛɨɪɬɚ ɤɚɪɶɟɪɚ
ɫ ɤɨɷɮɮɢɰɢɟɧɬɚɦɢ ɡɚɩɚɫɚ ɭɫɬɨɣɱɢɜɨɫɬɢ 1,0; 1,1; 1,2 ɢ
1,3. ɇɚ ɪɢɫ.5 ɚɝ ɩɪɟɞɫɬɚɜɥɟɧ ɪɟɡɭɥɶɬɚɬ ɪɚɫɱɟɬɚ ɞɥɢ-
ɬɟɥɶɧɨɝɨ ɪɚɡɪɭɲɟɧɢɹ ɭɱɚɫɬɤɚ ɛɨɪɬɚ ɫ ɤɨɷɮɮɢɰɢɟɧɬɨɦ
ɪɚɡɪɭɲɟɧɢɹ 1,1. Ɉɛɨɡɧɚɱɟɧɢɹ: LT – ɜɪɟɦɹ ɞɥɢɬɟɥɶɧɨɟ
ɨɬɧɨɫɢɬɟɥɶɧɨɟ), TS – ɜɪɟɦɟɧɧɨɣ ɲɚɝ ɜ ɪɚɫɱɟɬɟ.

ɚ) LT=0; TS=100 000; ɛ) LT=0,022; TS=700 000;

ɜ) LT=0,977; TS=3 125 000; ɝ) LT=1; TS=3 400 000.

Ɋɢɫ.5. Ɋɚɡɪɭɲɟɧɢɟ ɦɨɞɟɥɢ ɭɱɚɫɬɤɚ ɛɨɪɬɚ ɫ Ʉɡɭ=1,1
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ɂɡɭɱɟɧ ɦɟɯɚɧɢɡɦ ɪɚɡɜɢɬɢɹ ɩɥɚɫɬɢɱɟɫɤɢɯ ɞɟ-

ɮɨɪɦɚɰɢɣ ɜ ɦɚɫɫɢɜɟ ɩɪɢ ɞɥɢɬɟɥɶɧɨɦ ɪɚɡɪɭɲɟɧɢɢ.

Ʌɨɤɚɥɶɧɵɟ ɪɚɡɪɭɲɟɧɢɹ ɧɚ ɩɟɪɜɨɣ ɢ ɜɬɨɪɨɣ ɫɬɚɞɢɢ
ɩɨɥɡɭɱɟɫɬɢ ɪɚɡɜɢɜɚɸɬɫɹ ɜ ɪɚɣɨɧɟ ɨɫɧɨɜɚɧɢɹ ɭɱɚɫɬɤɚ
ɛɨɪɬɚ, ɩɪɨɢɫɯɨɞɢɬ ɪɨɫɬ ɞɚɧɧɨɣ ɡɨɧɵ ɪɚɡɪɭɲɟɧɢɣ, ɨɞ-

ɧɨɜɪɟɦɟɧɧɨ ɫ ɤɨɬɨɪɵɦ ɩɪɨɢɫɯɨɞɢɬ ɫɦɟɳɟɧɢɟ ɜɟɪɯɧɟɣ
ɱɚɫɬɢ ɛɨɪɬɚ, ɫɨɩɪɨɜɨɠɞɚɸɳɟɟɫɹ ɭɜɟɥɢɱɟɧɢɟɦ ɪɚɫ-
ɤɪɵɬɢɹ ɬɪɟɳɢɧ, ɜɵɯɨɞɹɳɢɯ ɧɚ ɩɨɜɟɪɯɧɨɫɬɶ ɛɨɪɬɚ ɜ
ɜɟɪɯɧɟɣ ɟɝɨ ɱɚɫɬɢ. ɋ ɧɚɱɚɥɨɦ ɫɬɚɞɢɢ ɩɪɨɝɪɟɫɫɢɪɭɸ-

ɳɟɝɨ ɪɚɡɪɭɲɟɧɢɹ ɩɪɨɢɫɯɨɞɢɬ ɪɚɫɤɪɵɬɢɟ ɬɪɟɳɢɧ, ɧɚ-

ɩɪɚɜɥɟɧɧɵɯ ɩɨ ɧɨɪɦɚɥɢ ɤ ɜɟɪɯɧɟɣ ɬɪɟɬɢ ɮɨɪɦɢɪɭɸ-

ɳɟɣɫɹ ɩɨɜɟɪɯɧɨɫɬɢ ɪɚɡɪɭɲɟɧɢɹ. Ɏɨɪɦɢɪɨɜɚɧɢɟ ɩɨ-

ɜɟɪɯɧɨɫɬɢ ɪɚɡɪɭɲɟɧɢɹ ɩɪɨɢɫɯɨɞɢɬ ɤɪɚɬɤɨɜɪɟɦɟɧɧɨ,

ɩɪɢ ɷɬɨɦ ɦɚɤɫɢɦɚɥɶɧɵɟ ɫɞɜɢɝɨɜɵɟ ɫɦɟɳɟɧɢɹ ɜɞɨɥɶ
ɩɨɜɟɪɯɧɨɫɬɢ ɞɨɫɬɢɝɚɸɬɫɹ ɢɡɧɚɱɚɥɶɧɨ ɜ ɜɟɪɯɧɟɣ ɩɨ-

ɥɨɜɢɧɟ ɭɱɚɫɬɤɚ ɛɨɪɬɚ. Ɉɛɪɚɡɨɜɚɧɢɟ ɩɨɜɟɪɯɧɨɫɬɢ ɪɚɡ-
ɪɭɲɟɧɢɹ ɜ ɜɟɪɯɧɟɣ ɱɚɫɬɢ ɭɱɚɫɬɤɚ ɛɨɪɬɚ ɫɨɩɪɨɜɨɠɞɚ-

ɟɬɫɹ ɨɛɪɚɡɨɜɚɧɢɟɦ ɜɬɨɪɢɱɧɵɯ ɩɨɜɟɪɯɧɨɫɬɟɣ ɪɚɡɪɭ-
ɲɟɧɢɹ, ɤɪɭɬɨ ɩɨɞɧɢɦɚɸɳɢɯɫɹ ɤ ɩɨɜɟɪɯɧɨɫɬɢ ɨɬɤɨɫɚ.

ɉɨɫɥɟ ɷɬɨɝɨ ɩɪɨɢɫɯɨɞɢɬ ɪɚɡɪɭɲɟɧɢɟ ɨɫɬɚɜɲɟɣɫɹ ɧɟ-

ɧɚɪɭɲɟɧɧɨɣ ɫɪɟɞɧɟɣ ɱɚɫɬɢ ɩɨɜɟɪɯɧɨɫɬɢ ɪɚɡɪɭɲɟɧɢɹ
ɢ ɫɪɵɜ ɬɟɥɚ ɨɛɪɭɲɟɧɢɹ.

ɇɚ ɪɢɫ.6 ɩɪɟɞɫɬɚɜɥɟɧɚ ɡɚɜɢɫɢɦɨɫɬɶ ɨɬ ɜɪɟɦɟɧɢ
ɫɦɟɳɟɧɢɣ ɬɨɱɤɢ ɧɚ ɜɟɪɯɧɟɣ ɛɪɨɜɤɟ ɭɱɚɫɬɤɚ ɛɨɪɬɚ
ɤɚɪɶɟɪɚ ɩɨ ɨɫɹɦ. ȼɪɟɦɹ ɪɚɡɪɭɲɟɧɢɹ ɩɪɢɜɟɞɟɧɨ ɤ
ɟɞɢɧɢɰɟ. Ɉɛɨɡɧɚɱɟɧɢɹ ɧɚ ɪɢɫ.6: X – ɫɦɟɳɟɧɢɹ ɩɨ ɝɨ-

ɪɢɡɨɧɬɚɥɶɧɨɣ ɨɫɢ, ɧɚɩɪɚɜɥɟɧɧɨɣ ɜ ɫɬɨɪɨɧɭ ɜɵɪɚɛɨɬ-
ɤɢ; Z – ɫɦɟɳɟɧɢɹ ɩɨ ɜɟɪɬɢɤɚɥɶɧɨɣ ɨɫɢ, ɧɚɩɪɚɜɥɟɧɧɨɣ
ɜɧɢɡ; D – ɨɛɳɢɟ ɫɦɟɳɟɧɢɹ. Ɂɚ ɧɚɱɚɥɨ ɨɬɫɱɟɬɚ ɩɪɢɧɹ-

ɬɨ ɩɨɥɨɠɟɧɢɟ ɬɨɱɤɢ ɜ ɦɨɦɟɧɬ ɨɤɨɧɱɚɧɢɹ ɦɝɧɨɜɟɧɧɵɯ
ɭɩɪɭɝɨɩɥɚɫɬɢɱɟɫɤɢɯ ɞɟɮɨɪɦɚɰɢɣ.

Ɋɢɫ.6. Ɂɚɜɢɫɢɦɨɫɬɶ ɫɦɟɳɟɧɢɣ ɬɨɱɤɢ ɧɚ ɜɟɪɯɧɟɣ
ɛɪɨɜɤɟ ɭɱɚɫɬɤɚ ɛɨɪɬɚ ɫ ɤɨɷɮɮɢɰɢɟɧɬɨɦ ɡɚɩɚɫɚ

ɭɫɬɨɣɱɢɜɨɫɬɢ 1,1 ɨɬ ɜɪɟɦɟɧɢ

ɇɚ ɝɪɚɮɢɤɟ, ɩɪɟɞɫɬɚɜɥɟɧɧɨɦ ɧɚ ɪɢɫ.6, ɦɨɠɧɨ
ɩɪɨɫɥɟɞɢɬɶ ɩɟɪɜɭɸ, ɜɬɨɪɭɸ ɢ ɬɪɟɬɶɸ ɫɬɚɞɢɢ ɩɨɥɡɭɱɟ-

ɫɬɢ, ɬɨ ɟɫɬɶ ɩɪɟɞɫɬɚɜɥɟɧɧɚɹ ɫɯɟɦɚ ɩɨɡɜɨɥɹɟɬ ɦɨɞɟ-

ɥɢɪɨɜɚɬɶ ɩɨɥɡɭɱɟɫɬɶ ɦɚɫɫɢɜɨɜ ɝɨɪɧɵɯ ɩɨɪɨɞ.

Ɂɚɤɥɸɱɟɧɢɟ

Ɋɟɚɥɢɡɚɰɢɹ ɜ ɦɟɬɨɞɟ ɤɨɧɟɱɧɨɞɢɫɤɪɟɬɧɵɯ ɷɥɟ-

ɦɟɧɬɨɜ ɨɩɢɫɚɧɧɨɣ ɫɯɟɦɵ ɪɚɫɱɟɬɚ ɫɧɢɠɟɧɢɹ ɩɪɨɱɧɨ-

ɫɬɧɵɯ ɩɚɪɚɦɟɬɪɨɜ ɜɨ ɜɪɟɦɟɧɢ ɩɨɞ ɞɟɣɫɬɜɢɟɦ ɤɚɫɚ-

ɬɟɥɶɧɵɯ ɢ ɪɚɫɬɹɝɢɜɚɸɳɢɯ ɧɚɩɪɹɠɟɧɢɣ ɩɨɡɜɨɥɢɥɚ ɜɵ-

ɩɨɥɧɹɬɶ ɪɚɫɱɟɬɵ ɪɚɡɪɭɲɟɧɢɹ ɦɚɫɫɢɜɨɜ ɝɨɪɧɵɯ ɩɨɪɨɞ
ɜ ɪɟɡɭɥɶɬɚɬɟ ɩɨɥɡɭɱɟɫɬɢ. ɉɪɢɜɟɞɟɧɧɚɹ ɫɯɟɦɚ ɫɨɝɥɚ-

ɫɭɟɬɫɹ ɫ ɫɨɜɪɟɦɟɧɧɵɦɢ ɞɚɧɧɵɦɢ ɨ ɞɥɢɬɟɥɶɧɵɯ ɞɟ-

ɮɨɪɦɚɰɢɨɧɧɵɯ ɩɪɨɰɟɫɫɚɯ.
Ɉɩɢɫɚɧɧɵɣ ɚɥɝɨɪɢɬɦ ɩɪɢɧɭɞɢɬɟɥɶɧɨɣ ɫɬɚɛɢɥɢ-

ɡɚɰɢɢ ɷɥɟɦɟɧɬɧɨɣ ɫɟɬɢ ɩɨɡɜɨɥɹɟɬ ɫɨɤɪɚɬɢɬɶ ɜɪɟɦɹ
ɪɚɫɱɟɬɨɜ ɢ ɭɜɟɥɢɱɢɬɶ ɢɯ ɬɨɱɧɨɫɬɶ.

Ɇɨɞɟɥɢɪɨɜɚɧɢɟ ɩɨ ɨɩɢɫɚɧɧɨɣ ɫɯɟɦɟ ɞɚɟɬ ɩɪɟɞ-

ɫɬɚɜɥɟɧɢɟ ɨ ɦɟɯɚɧɢɡɦɟ ɞɥɢɬɟɥɶɧɨɝɨ ɪɚɡɪɭɲɟɧɢɹ
ɦɚɫɫɢɜɚ ɝɨɪɧɵɯ ɩɨɪɨɞ ɢ ɨ ɞɢɧɚɦɢɤɟ ɞɟɮɨɪɦɚɰɢɨɧ-

ɧɵɯ ɩɪɨɰɟɫɫɨɜ.
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ɍȾɄ 622.23
ɘȺȻɨɪɨɜɤɨɜ, ȼȼɂɜɱɟɧɤɨ

ɈɉɊȿȾȿɅȿɇɂȿ ɁȺɄɈɇɈɆȿɊɇɈɋɌȿɃ ɂɁɆȿɇȿɇɂə ɉɊɈɑɇɈɋɌɇɕɏ ɏȺɊȺɄɌȿɊɂɋɌɂɄ
ȽɈɊɇɕɏ ɉɈɊɈȾ ɌɊɍȻɄɂ «ɂɇɌȿɊɇȺɐɂɈɇȺɅɖɇȺə» ɉɊɂ ɁɇȺɄɈɉȿɊȿɆȿɇɇɈɆ

ɌȿɆɉȿɊȺɌɍɊɇɈɆ ȼɈɁȾȿɃɋɌȼɂɂ
Ɋɚɫɫɦɨɬɪɟɧɵ ɪɟɡɭɥɶɬɚɬɵ ɚɧɚɥɢɬɢɱɟɫɤɢɯ ɢ ɥɚɛɨɪɚɬɨɪɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ ɢɡɦɟɧɟɧɢɹ ɩɪɨɱɧɨɫɬɧɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɫɤɚɥɶɧɵɯ
ɝɨɪɧɵɯ ɩɨɪɨɞ ɬɪɭɛɤɢ «ɂɧɬɟɪɧɚɰɢɨɧɚɥɶɧɚɹ» ɩɪɢ ɡɧɚɤɨɩɟɪɟɦɟɧɧɨɦ ɬɟɦɩɟɪɚɬɭɪɧɨɦ ɜɨɡɞɟɣɫɬɜɢɢ. ɉɪɢɜɟɞɟɧɵ ɩɨɥɭɱɟɧɧɵɟ
ɡɚɜɢɫɢɦɨɫɬɢ ɢ ɜɵɹɜɥɟɧɧɵɟ ɡɚɤɨɧɨɦɟɪɧɨɫɬɢ.
ɄɅɘɑȿȼɕȿ ɋɅɈȼȺ:  ɪɭɞɧɢɤ «ɂɧɬɟɪɧɚɰɢɨɧɚɥɶɧɵɣ»; ɦɚɫɫɢɜ ɩɨɪɨɞ; ɩɪɨɱɧɨɫɬɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ; ɡɧɚɤɨɩɟɪɟɦɟɧɧɨɟ ɬɟɦ-
ɩɟɪɚɬɭɪɧɨɟ ɜɨɡɞɟɣɫɬɜɢɟ; ɧɚɩɪɹɠɟɧɧɨɟ ɫɨɫɬɨɹɧɢɟ ɦɚɫɫɢɜɚ.

Yu.A.Borovkov, V.V.Ivchenko

DETERMINATION OF REGULARITIES OF CHANGE OF STRENGTH CHARACTERISTICS OF

ROCKS OF THE TUBE "INTERNATIONAL" AT SIGN-VARIABLE TEMPERATURE INFLUENCE

The results of analytical and laboratory researches of change of strength characteristics of rocky mountain breeds of tube "Interna-
tional" are considered at sign-variable temperature influence. The received dependences and the revealed regularities are given.

KEY WORDS: «International» mine; massif of breeds; strength characteristics; sign-variable temperature influence; massif tension.

Ⱦɥɹ ɢɫɫɥɟɞɨ-
ɜɚɧɢɹ ɢɡɦɟɧɟɧɢɹ
ɩɪɨɱɧɨɫɬɧɵɯ ɯɚ-
ɪɚɤɬɟɪɢɫɬɢɤ ɫɤɚɥɶ-
ɧɵɯ ɝɨɪɧɵɯ ɩɨɪɨɞ
ɩɪɢ ɡɧɚɤɨɩɟɪɟɦɟɧ-
ɧɨɦ ɬɟɦɩɟɪɚɬɭɪ-
ɧɨɦ ɜɨɡɞɟɣɫɬɜɢɢ
ɛɵɥɢ ɨɬɨɛɪɚɧɵ ɨɛ-
ɪɚɡɰɵ ɢɡ ɨɬɜɚɥɨɜ

ɨɬɛɢɬɨɣ ɜɦɟɳɚɸɳɟɣ ɩɨɪɨɞɵ ɤɚɪɶɟɪɚ «ɂɧɬɟɪɧɚɰɢɨ-
ɧɚɥɶɧɚɹ». ɂɡ ɨɬɨɛɪɚɧɧɵɯ ɤɭɫɤɨɜ ɩɨɪɨɞɵ ɛɵɥɢ ɢɡɝɨ-
ɬɨɜɥɟɧɵ 50 ɨɛɪɚɡɰɨɜ ɩɪɚɜɢɥɶɧɨɣ ɤɭɛɢɱɟɫɤɨɣ ɮɨɪɦɵ

303030 ɦɦ ɢ 35 ɨɛɪɚɡɰɨɜ ɪɚɡɦɟɪɨɦ 404040 ɦɦ.
ɐɜɟɬ ɨɛɪɚɡɰɨɜ ɨɬ ɫɜɟɬɥɨ - ɞɨ ɬɟɦɧɨɫɟɪɨɝɨ. ɉɨ ɦɢɧɟ-
ɪɚɥɨɝɢɱɟɫɤɢɦ ɩɪɢɡɧɚɤɚɦ ɢɫɩɵɬɭɟɦɵɟ ɨɛɪɚɡɰɵ ɨɬɧɨ-
ɫɹɬɫɹ ɤ ɤɚɪɛɨɧɚɬɧɵɦ ɩɨɪɨɞɚɦ ɢ ɩɪɟɞɫɬɚɜɥɟɧɵ ɢɡ-
ɜɟɫɬɧɹɤɚɦɢ, ɢɡɜɟɫɬɤɨɜɵɦɢ ɞɨɥɨɦɢɬɚɦɢ ɢ ɞɨɥɨɦɢɬɚ-
ɦɢ, ɤɨɬɨɪɵɟ ɜ ɛɨɥɶɲɢɧɫɬɜɟ ɫɥɭɱɚɟɜ ɫɨɞɟɪɠɚɬ ɩɪɨ-
ɫɥɨɣɤɢ ɦɟɪɝɟɥɹ. ɍɞɟɥɶɧɚɹ ɩɥɨɬɧɨɫɬɶ ɩɨɪɨɞɵ
2700 ɤɝɦ

3
. Ɉɬɤɪɵɬɚɹ ɩɨɪɢɫɬɨɫɬɶ ɨɛɪɚɡɰɨɜ ɢɫɫɥɟɞɨ-

ɜɚɧɧɵɯ ɩɨɪɨɞ ɢɡɦɟɧɹɟɬɫɹ ɨɬ 1 ɞɨ 8%. ɉɨɪɨɞɵ
ɡɚɫɨɥɟɧɧɵɟ; ɫɨɞɟɪɠɚɧɢɟ ɪɚɫɬɜɨɪɢɦɵɯ ɜɟɳɟɫɬɜ ɩɨ
ɫɭɯɨɦɭ ɨɫɬɚɬɤɭ ɦɟɥɤɨɡɟɪɧɢɫɬɨɣ ɫɨɫɬɚɜɥɹɸɳɟɣ
ɞɨɫɬɢɝɚɥɨ 2,7%.Ɉɛɪɚɡɰɵ ɤɢɦɛɟɪɥɢɬɚ ɬɪɭɛɤɢ «ɂɧɬɟɪɧɚɰɢɨɧɚɥɶ-
ɧɚɹ» ɬɚɤɢɯ ɠɟ ɪɚɡɦɟɪɨɜ, ɤɚɤ ɢ ɨɛɪɚɡɰɵ ɜɦɟɳɚɸɳɟɣ
ɩɨɪɨɞɵ, ɛɵɥɢ ɜɵɩɢɥɟɧɵ ɢɡ ɞɜɭɯ ɤɟɪɧɨɜ, ɩɪɟɞɨɫɬɚɜ-
ɥɟɧɧɵɯ ɢɧɫɬɢɬɭɬɨɦ ȽȺȻɆ ɋɈ ɊȺɇ. Ɉɛɴɟɦɧɚɹ ɩɥɨɬ-
ɧɨɫɬɶ ɨɛɪɚɡɰɨɜ ɤɢɦɛɟɪɥɢɬɚ 2500-2650 ɤɝɦ

3
. Ɉɬɤɪɵ-

ɬɚɹ ɩɨɪɢɫɬɨɫɬɶ 5-7%. ȼɥɚɠɧɨɫɬɶ ɜ ɜɨɡɞɭɲɧɨɫɭɯɨɦ
ɫɨɫɬɨɹɧɢɢ ɩɨɪɹɞɤɚ 1%, ɚ ɩɪɢ ɩɨɥɧɨɦ ɜɨɞɨɧɚɫɵɳɟɧɢɢ
1,8 - 2,3%.

Ɉɛɪɚɡɰɵ ɜɦɟɳɚɸɳɢɯ ɩɨɪɨɞ ɢ ɤɢɦɛɟɪɥɢɬɚ ɛɵɥɢ
ɢɫɩɵɬɚɧɵ ɧɚ ɩɪɨɱɧɨɫɬɶ ɩɪɢ ɨɞɧɨɨɫɧɨɦ ɫɠɚɬɢɢ. ɂɫɩɵ-
ɬɚɧɢɹ ɩɪɨɜɨɞɢɥɢ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɚɯ +20
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0
ɋ. ɉɨɥɨɜɢɧɭ ɨɛɪɚɡɰɨɜ ɢɫɩɵɬɵ-

ɜɚɥɢ ɜ ɜɨɡɞɭɲɧɨɫɭɯɨɦ, ɞɪɭɝɭɸ ɜ ɜɨɞɨɧɚɫɵɳɟɧɧɨɦ
ɫɨɫɬɨɹɧɢɹɯ ɩɨ ɦɟɬɨɞɢɤɟ ɞɬɧ. Ʉɭɪɢɥɤɨ Ⱥɋ. Ɉɛɪɚɡɰɵ
ɤɚɠɞɨɣ ɫɟɪɢɢ ɞɟɥɢɥɢɫɶ ɧɚ 6 ɝɪɭɩɩ: 3 ɝɪɭɩɩɵ ɢɫɩɵɬɵ-
ɜɚɥɢɫɶ ɜ ɜɨɡɞɭɲɧɨɫɭɯɨɦ ɫɨɫɬɨɹɧɢɢ, 3 ɝɪɭɩɩɵ ɩɪɟɞ-
ɜɚɪɢɬɟɥɶɧɨ ɧɚɫɵɳɚɥɢɫɶ ɞɢɫɬɢɥɥɢɪɨɜɚɧɧɨɣ ɜɨɞɨɣ.
ɉɨ ɨɞɧɨɣ ɝɪɭɩɩɟ ɜɨɡɞɭɲɧɨɫɭɯɢɯ ɢ ɜɨɞɨɧɚɫɵɳɟɧɧɵɯ

ɨɛɪɚɡɰɨɜ ɩɨɦɟɳɚɥɢ ɜ ɦɨɪɨɡɢɥɶɧɭɸ ɤɚɦɟɪɭ ɢ ɜ ɬɟɱɟ-
ɧɢɟ 5 ɱɚɫɨɜ ɜɵɞɟɪɠɢɜɚɥɢ ɩɪɢ ɨɞɧɨɣ ɢɡ ɡɚɞɚɧɧɵɯ
ɬɟɦɩɟɪɚɬɭɪ. Ɂɚɬɟɦ ɨɛɪɚɡɰɵ ɢɫɩɵɬɵɜɚɥɢ ɧɚ ɩɪɨɱ-
ɧɨɫɬɶ ɜ ɫɬɚɛɢɥɨɦɟɬɪɟ ɫɢɫɬɟɦɵ Ʉɚɪɦɚɧɚ. ɍɫɪɟɞɧɟɧ-
ɧɵɟ ɩɨ ɪɟɡɭɥɶɬɚɬɚɦ ɢɫɩɵɬɚɧɢɣ ɞɚɧɧɵɟ ɩɪɢɜɟɞɟɧɵ ɧɚ
ɪɢɫ.1 ɜ ɜɢɞɟ ɝɪɚɮɢɤɨɜ ɨɬɧɨɫɢɬɟɥɶɧɨɣ ɩɪɨɱɧɨɫɬɢ (ɨɬ-
ɧɨɲɟɧɢɟ ɩɪɟɞɟɥɨɜ ɩɪɨɱɧɨɫɬɢ ɩɨɪɨɞ ɧɚ ɫɠɚɬɢɟ ɜɨɞɨ-
ɧɚɫɵɳɟɧɧɵɯ ɢ ɫɭɯɢɯ ɨɛɪɚɡɰɨɜ).
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Ɋɢɫ. 1 - Ɉɬɧɨɫɢɬɟɥɶɧɚɹ  ɩɪɨɱɧɨɫɬɶ ɝɨɪɧɵɯ ɩɨɪɨɞ ɜ
ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɬɟɦɩɟɪɚɬɭɪɵ ɞɥɹ:

1 - ɝɥɢɧɢɫɬɨɝɨ ɢɡɜɟɫɬɧɹɤɚ; 2 - ɦɟɪɝɟɥɢɫɬɨɝɨ ɞɨɥɨɦɢɬɚ;
3-ɤɢɦɛɟɪɥɢɬɚ

Ɋɟɡɭɥɶɬɚɬɵ ɷɤɫɩɟɪɢɦɟɧɬɨɜ ɩɨɤɚɡɵɜɚɸɬ, ɱɬɨ ɩɪɢ
ɩɨɧɢɠɟɧɢɢ ɬɟɦɩɟɪɚɬɭɪɵ ɨɬ ɤɨɦɧɚɬɧɨɣ ɞɨ
(–10

0
ɋ)–(-20

0
ɋ) ɩɪɨɢɫɯɨɞɢɬ ɩɨɬɟɪɹ ɩɪɨɱɧɨɫɬɢ ɜɦɟ-

ɳɚɸɳɟɣ ɩɨɪɨɞɵ ɜ ɫɪɟɞɧɟɦ ɧɚ 50% (ɤɢɦɛɟɪɥɢɬɚ ɧɚ
45%). ɉɪɢ ɞɚɥɶɧɟɣɲɟɦ ɫɧɢɠɟɧɢɢ ɬɟɦɩɟɪɚɬɭɪɵ ɩɪɨɱ-
ɧɨɫɬɶ ɝɨɪɧɵɯ ɩɨɪɨɞ ɜɨɡɪɚɫɬɚɟɬ ɢ ɜ ɫɪɟɞɧɟɦ ɞɨɫɬɢɝɚɟɬ
ɡɧɚɱɟɧɢɣ, ɤɨɬɨɪɵɟ ɢɦɟɥɢ ɩɨɪɨɞɵ ɩɪɢ ɤɨɦɧɚɬɧɨɣ ɬɟɦ-
ɩɟɪɚɬɭɪɟ, ɬɟ. ɜ ɞɢɚɩɚɡɨɧɟ 0

0
ɋ–(-20

0
ɋ) ɫɭɳɟɫɬɜɭɟɬ

ɥɨɤɚɥɶɧɵɣ ɦɢɧɢɦɭɦ ɩɪɨɱɧɨɫɬɢ ɩɨɪɨɞ, ɩɪɢɱɟɦ ɩɚɞɟ-
ɧɢɟ ɩɪɨɱɧɨɫɬɢ ɞɨɫɬɚɬɨɱɧɨ ɜɟɥɢɤɨ ɢ ɟɝɨ ɧɟɨɛɯɨɞɢɦɨ
ɭɱɢɬɵɜɚɬɶ ɩɪɢ ɩɪɨɜɟɞɟɧɢɢ ɝɨɪɧɵɯ ɪɚɛɨɬ. Ɍɚɤɨɟ ɢɡɦɟ-
ɧɟɧɢɟ ɩɪɨɱɧɨɫɬɢ ɩɨɪɨɞ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɬɟɦɩɟɪɚɬɭ-
ɪɵ ɨɛɴɹɫɧɹɟɬɫɹ ɬɟɦ, ɱɬɨ ɩɪɢ ɩɨɧɢɠɟɧɢɢ ɬɟɦɩɟɪɚɬɭɪɵ
ɩɪɨɢɫɯɨɞɹɬ ɪɚɡɥɢɱɧɵɟ ɮɢɡɢɱɟɫɤɢɟ ɢ ɬɟɪɦɨɯɢɦɢɱɟ-

ɘȺȻɨɪɨɜɤɨɜ ȼȼɂɜɱɟɧɤɨ
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ɫɤɢɟ ɩɪɟɜɪɚɳɟɧɢɹ, ɜ ɱɚɫɬɧɨɫɬɢ, ɢɡɦɟɧɟɧɢɟ ɚɝɪɟɝɚɬɧɨ-
ɝɨ ɫɨɫɬɨɹɧɢɹ ɨɞɧɨɝɨ ɢɡ ɤɨɦɩɨɧɟɧɬɨɜ ɝɨɪɧɨɣ ɩɨɪɨɞɵ -
ɜɨɞɵ. Ʉɪɨɦɟ ɬɨɝɨ, ɩɪɢ ɢɡɦɟɧɟɧɢɢ ɬɟɦɩɟɪɚɬɭɪɵ ɜ ɝɨɪ-
ɧɵɯ ɩɨɪɨɞɚɯ ɜɨɡɧɢɤɚɸɬ ɬɟɪɦɨɧɚɩɪɹɠɟɧɢɹ, ɨɛɭɫɥɨɜ-
ɥɟɧɧɵɟ ɪɚɡɥɢɱɢɹɦɢ ɜ ɭɩɪɭɝɢɯ ɫɜɨɣɫɬɜɚɯ ɢ ɤɨɷɮɮɢɰɢ-
ɟɧɬɚɯ ɬɟɩɥɨɜɨɝɨ ɪɚɫɲɢɪɟɧɢɹ ɨɬɞɟɥɶɧɵɯ ɦɢɧɟɪɚɥɶ-
ɧɵɯ ɡɟɪɟɧ.

Ⱥɧɚɥɢɡɢɪɭɹ ɩɪɟɞɫɬɚɜɥɟɧɧɵɟ ɝɪɚɮɢɤɢ, ɦɨɠɧɨ
ɡɚɦɟɬɢɬɶ, ɱɬɨ ɨɬɧɨɫɢɬɟɥɶɧɚɹ ɩɪɨɱɧɨɫɬɶ ɝɨɪɧɵɯ ɩɨɪɨɞ
Ș) ɜ ɡɨɧɟ ɦɧɨɝɨɥɟɬɧɟɣ ɦɟɪɡɥɨɬɵ ɨɬ ɢɯ ɬɟɦɩɟɪɚɬɭɪɵ,
ɤɨɬɨɪɚɹ ɭɱɢɬɵɜɚɟɬ ɤɥɢɦɚɬɢɱɟɫɤɢɟ ɭɫɥɨɜɢɹ ɜɟɞɟɧɢɹ
ɝɨɪɧɵɯ ɪɚɛɨɬ, ɢɡɦɟɧɹɟɬɫɹ ɩɨ ɩɚɪɚɛɨɥɢɱɟɫɤɨɦɭ ɡɚɤɨɧɭ
ɢ ɢɦɟɟɬ ɫɥɟɞɭɸɳɭɸ ɡɚɤɨɧɨɦɟɪɧɨɫɬɶ:

Ʉ
ɫɪ
ɌɌȺ

ɨɫ
ɫ

ɨɜ
ɫ 






 
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


 , (1)

ɝɞɟ
ɨɫ
ɫ

ɨɜ
ɫ  ,  - ɩɪɟɞɟɥɵ ɩɪɨɱɧɨɫɬɢ ɩɨɪɨɞɵ ɧɚ ɫɠɚ-

ɬɢɟ, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɜɨɞɨɧɚɫɵɳɟɧɧɵɯ ɢ ɫɭɯɢɯ ɨɛɪɚɡ-
ɰɨɜ, Ɇɉɚ; Ⱥ, Ʉ – ɷɦɩɢɪɢɱɟɫɤɢɟ ɤɨɷɮɮɢɰɢɟɧɬɵ, ɡɚɜɢ-
ɫɹɳɢɟ ɨɬ ɫɬɪɭɤɬɭɪɧɵɯ ɨɫɨɛɟɧɧɨɫɬɟɣ ɨɛɪɚɡɰɨɜ ɩɨɪɨɞ,
ɢɯ ɮɢɡɢɤɨɦɟɯɚɧɢɱɟɫɤɢɯ ɫɜɨɣɫɬɜ ɢ ɩɨɪɢɫɬɨɫɬɢ (ɞɥɹ
ɤɢɦɛɟɪɥɢɬɚ ɡɧɚɱɟɧɢɹ Ⱥ=0,002, Ʉ=0,6855), Ɍɫɪ – ɫɪɟɞ-

ɧɹɹ ɬɟɦɩɟɪɚɬɭɪɚ ɪɚɣɨɧɚ ɜɟɞɟɧɢɹ ɝɨɪɧɵɯ ɪɚɛɨɬ
Ɍɫɪ=244,5 Ʉ).

ɉɪɢ ɩɪɨɧɢɤɚɧɢɢ ɜ ɫɬɪɭɤɬɭɪɭ ɩɨɪɨɞ ɫɜɨɛɨɞɧɨɣ
ɜɨɞɵ ɩɪɢ ɩɨɧɢɠɟɧɧɨɣ ɬɟɦɩɟɪɚɬɭɪɟ ɩɪɨɢɫɯɨɞɢɬ ɨɛɪɚ-
ɡɨɜɚɧɢɹ ɥɶɞɚ, ɱɬɨ ɜɥɟɱɟɬ ɡɚ ɫɨɛɨɣ ɭɜɟɥɢɱɟɧɢɟ ɨɛɴɟ-
ɦɚ ɩɨɪɨɞ ɩɪɢɦɟɪɧɨ ɧɚ 9-10%, ɡɚ ɫɱɟɬ ɱɟɝɨ ɜɨɡɧɢɤɚɟɬ
ɪɚɫɤɥɢɧɢɜɚɸɳɟɟ ɧɚɩɪɹɠɟɧɢɟ. ȼɧɭɬɪɟɧɧɢɟ ɧɚɩɪɹɠɟ-
ɧɢɹ ɜɨɡɪɚɫɬɚɸɬ ɜ ɩɪɨɰɟɫɫɟ ɢɧɬɟɧɫɢɜɧɨɝɨ ɡɚɦɟɪɡɚɧɢɹ
ɩɨɪɨɜɨɣ ɜɥɚɝɢ ɜ ɩɨɪɨɞɟ. ɋ ɩɪɟɤɪɚɳɟɧɢɟɦ ɪɨɫɬɚ ɤɪɢ-
ɫɬɚɥɥɨɜ ɥɶɞɚ ɪɨɫɬ ɜɧɭɬɪɟɧɧɢɯ ɧɚɩɪɹɠɟɧɢɣ ɩɪɟɤɪɚ-
ɳɚɟɬɫɹ. ȼ ɩɨɪɨɞɚɯ, ɧɚɫɵɳɟɧɧɵɯ ɩɪɟɫɧɨɣ ɜɨɞɨɣ, ɢɧ-
ɬɟɧɫɢɜɧɨɟ ɡɚɦɟɪɡɚɧɢɟ ɜɨɞɵ ɩɪɨɢɫɯɨɞɢɬ ɩɪɢ 0

0
ɋ.  ȼ

ɩɨɪɨɞɚɯ, ɧɚɫɵɳɟɧɧɵɯ ɪɚɫɬɜɨɪɚɦɢ ɫɨɥɟɣ, ɞɢɚɩɚɡɨɧ
ɬɟɦɩɟɪɚɬɭɪɵ ɢɧɬɟɧɫɢɜɧɵɯ ɮɚɡɨɜɵɯ ɩɟɪɟɯɨɞɨɜ ɫɦɟ-
ɳɚɟɬɫɹ ɜ ɡɨɧɭ ɛɨɥɟɟ ɧɢɡɤɢɯ ɬɟɦɩɟɪɚɬɭɪ ɢ ɦɨɠɟɬ ɞɨɫ-
ɬɢɝɚɬɶ, ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɤɨɧɰɟɧɬɪɚɰɢɢ ɢ ɫɨɫɬɚɜɚ ɪɚɫ-
ɬɜɨɪɨɜ, -20

0
ɋ ɢ ɧɢɠɟ. ɉɪɢ ɞɚɥɶɧɟɣɲɟɦ ɩɨɧɢɠɟɧɢɢ

ɬɟɦɩɟɪɚɬɭɪɵ ɩɨɪɨɜɵɣ ɥɟɞ ɰɟɦɟɧɬɢɪɭɟɬ ɢ ɭɩɪɨɱɧɹɟɬ
ɩɨɪɨɞɭ. ɋ ɷɬɢɦ ɫɜɹɡɚɧɨ ɭɜɟɥɢɱɟɧɢɟ ɩɪɨɱɧɨɫɬɢ ɩɨɪɨ-
ɞɵ ɩɨɫɥɟ ɬɨɝɨ, ɤɚɤ ɬɟɦɩɟɪɚɬɭɪɚ ɫɬɚɧɨɜɢɬɫɹ ɧɢɠɟ ɬɟɦ-
ɩɟɪɚɬɭɪ ɢɧɬɟɧɫɢɜɧɵɯ ɮɚɡɨɜɵɯ ɩɟɪɟɯɨɞɨɜ ɢ ɭɦɟɧɶ-
ɲɚɟɬɫɹ ɤɨɥɢɱɟɫɬɜɨ ɧɟɡɚɦɟɪɡɲɟɣ ɜɨɞɵ.

ɋɥɟɞɭɟɬ ɨɬɦɟɬɢɬɶ, ɤɚɤ ɛɵɥɨ ɩɨɤɚɡɚɧɨ ɜ ɪɚɛɨɬɟ
[1], ɩɪɢ ɧɚɫɵɳɟɧɢɢ ɜɨɞɨɣ ɩɪɨɱɧɨɫɬɶ ɩɨɪɨɞ ɭɦɟɧɶɲɚ-
ɟɬɫɹ ɤɚɤ ɜ ɬɚɥɨɦ, ɬɚɤ ɢ ɜ ɦɟɪɡɥɨɦ ɫɨɫɬɨɹɧɢɢ, ɧɚɩɪɢ-
ɦɟɪ, ɜɨɞɨɧɚɫɵɳɟɧɢɟ ɫɧɢɠɚɟɬ ɩɪɨɱɧɨɫɬɶ ɤɢɦɛɟɪɥɢɬɚ
ɧɚ 43% ɩɪɢ +20

0
ɋ, ɧɚ 33% ɩɪɢ –20

0
 ɋ.

ɉɪɨɜɟɞɟɧɧɵɟ ɥɚɛɨɪɚɬɨɪɧɵɟ ɢ ɚɧɚɥɢɬɢɱɟɫɤɢɟ
ɢɫɫɥɟɞɨɜɚɧɢɹ ɧɚ ɨɛɪɚɡɰɚɯ ɩɨɪɨɞ ɧɟ ɞɚɸɬ ɩɨɥɧɨɣ
ɤɚɪɬɢɧɵ ɢɡɦɟɧɟɧɢɹ ɧɚɩɪɹɠɟɧɧɨɝɨ ɫɨɫɬɨɹɧɢɹ ɦɚɫɫɢɜɚ
ɫ ɭɱɟɬɨɦ ɤɨɥɟɛɚɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ ɜ ɫɟɡɨɧɧɵɟ ɩɟɪɢɨ-
ɞɵ ɩɪɢ ɤɨɦɛɢɧɢɪɨɜɚɧɧɨɣ ɪɚɡɪɚɛɨɬɤɟ ɪɭɞɧɢɤɚ «ɂɧ-
ɬɟɪɧɚɰɢɨɧɚɥɶɧɵɣ». ɉɨɷɬɨɦɭ ɦɨɠɧɨ ɩɪɟɞɩɨɥɨɠɢɬɶ,
ɱɬɨ ɪɚɡɪɭɲɟɧɢɟ ɩɨɪɨɞ ɩɪɢ ɢɯ ɩɨɞɪɚɛɨɬɤɟ ɩɨɞɡɟɦɧɵ-
ɦɢ ɪɚɛɨɬɚɦɢ ɫ ɭɱɟɬɨɦ ɝɢɞɪɨɝɟɨɥɨɝɢɱɟɫɤɢɯ ɭɫɥɨɜɢɣ
ɛɭɞɟɬ ɩɪɨɢɫɯɨɞɢɬɶ ɡɚ ɫɱɟɬ ɝɥɚɜɧɵɯ ɧɚɩɪɹɠɟɧɢɣ, ɞɟɣ-

ɫɬɜɭɸɳɢɯ ɜ ɦɚɫɫɢɜɟ ɩɨɪɨɞ, ɢ ɧɚɩɪɹɠɟɧɢɣ ɝɪɚɜɢɬɚɰɢ-
ɨɧɧɨɝɨ ɩɨɥɹ ɩɭɬɟɦ ɫɞɜɢɝɚ ɩɨ ɩɨɜɟɪɯɧɨɫɬɹɦ ɫɤɨɥɶɠɟ-
ɧɢɹ ɬɪɟɳɢɧ, ɡɚɩɨɥɧɟɧɧɵɯ ɥɶɞɨɦ, ɜɬɨɪɢɱɧɵɦ ɦɚɬɟ-
ɪɢɚɥɨɦ ɢ ɜɥɚɝɨɣ. ɉɨɷɬɨɦɭ ɜ ɤɚɱɟɫɬɜɟ ɨɰɟɧɤɢ ɯɚɪɚɤɬɟ-
ɪɚ ɩɪɨɹɜɥɟɧɢɹ ɝɨɪɧɨɝɨ ɞɚɜɥɟɧɢɹ ɦɨɠɧɨ ɩɪɢɧɹɬɶ ɬɟɨ-
ɪɢɸ ɩɪɨɱɧɨɫɬɢ ɄɭɥɨɧɚɆɨɪɚ.

Ⱦɥɹ ɨɛɨɫɧɨɜɚɧɢɹ ɪɚɡɦɟɪɚ ɡɨɧɵ ɜɥɢɹɧɢɹ ɤɚɪɶɟ-
ɪɚ ɧɚ ɦɚɫɫɢɜ ɝɨɪɧɵɯ ɩɨɪɨɞ, ɪɚɫɩɨɥɨɠɟɧɧɵɣ ɩɨɞ ɞɧɨɦ
ɤɚɪɶɟɪɚ, ɧɟɨɛɯɨɞɢɦɨ ɭɫɬɚɧɨɜɢɬɶ ɯɚɪɚɤɬɟɪ ɢɡɦɟɧɟɧɢɹ
ɭɝɥɚ ɜɧɭɬɪɟɧɧɟɝɨ ɬɪɟɧɢɹ ɤɢɦɛɟɪɥɢɬɚ ɨɬ ɢɡɦɟɧɟɧɢɹ
ɬɟɦɩɟɪɚɬɭɪɵ ɜ ɡɨɧɟ ɦɧɨɝɨɥɟɬɧɟɣ ɦɟɪɡɥɨɬɵ. ɍɱɢɬɵ-
ɜɚɹ ɪɚɜɧɢɧɧɵɣ ɪɟɥɶɟɮ ɩɨɜɟɪɯɧɨɫɬɢ ɦɟɫɬɨɪɨɠɞɟɧɢɹ ɢ
ɝɪɚɜɢɬɚɰɢɨɧɧɨɟ ɩɨɥɟ ɧɚɩɪɹɠɟɧɢɣ, ɫɱɢɬɚɹ, ɱɬɨ ɜɟɪɬɢ-

ɤɚɥɶɧɵɟ ɧɚɩɪɹɠɟɧɢɹ - 1=H ɢ ɝɨɪɢɡɨɧɬɚɥɶɧɵɟ ɧɚ-

ɩɪɹɠɟɧɢɹ 3=mH (ɝɞɟ Ȗ – ɭɞɟɥɶɧɵɣ ɜɟɫ ɤɢɦɛɟɪɥɢɬɚ,

Ɇɇɦ
3
, ɇ – ɝɥɭɛɢɧɚ ɪɚɡɪɚɛɨɬɤɢ, ɦ, m – ɤɨɷɮɮɢɰɢɟɧɬ

ɛɨɤɨɜɨɝɨ ɪɚɫɩɨɪɚ), ɦɨɠɧɨ ɡɚɩɢɫɚɬɶ ɪɚɫɩɪɟɞɟɥɟɧɢɟ
ɧɚɩɪɹɠɟɧɢɣ ɜ ɜɢɞɟ:

,Hmɨɫ
ɫc

KH   (2)

ɝɞɟ Ʉɫ - ɤɨɷɮɮɢɰɢɟɧɬ ɫɬɪɭɤɬɭɪɧɨɝɨ ɨɫɥɚɛɥɟɧɢɹ ɩɨɪɨɞ.

ɉɪɟɨɛɪɚɡɭɹ (2) ɢ ɞɨɩɭɫɤɚɹ, ɱɬɨ
ɇ

ɨɫ
ɫ



   - ɫɨɨɬ-

ɜɟɬɫɬɜɭɟɬ ɨɬɧɨɫɢɬɟɥɶɧɨɣ ɩɪɨɱɧɨɫɬɢ ɝɨɪɧɵɯ ɩɨɪɨɞ ɜ
ɡɨɧɟ ɦɧɨɝɨɥɟɬɧɟɣ ɦɟɪɡɥɨɬɵ, ɩɨɥɭɱɢɦ ɮɨɪɦɭɥɭ ɞɥɹ
ɨɩɪɟɞɟɥɟɧɢɹ ɭɝɥɚ ɜɧɭɬɪɟɧɧɟɝɨ ɬɪɟɧɢɹ ɤɢɦɛɟɪɥɢɬɚ ɜ
ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɡɧɚɤɨɩɟɪɟɦɟɧɧɨɣ ɬɟɦɩɟɪɚɬɭɪɵ ɢ ɧɚ-
ɩɪɹɠɟɧɧɨɝɨ ɫɨɫɬɨɹɧɢɹ ɦɚɫɫɢɜɚ:















mcK

m




1

2
1arcsin . (3)

ɋɥɟɞɭɟɬ ɡɚɦɟɬɢɬɶ, ɱɬɨ ɨɬɧɨɫɢɬɟɥɶɧɚɹ ɩɪɨɱɧɨɫɬɶ
ɝɨɪɧɵɯ ɩɨɪɨɞ ɜ ɡɨɧɟ ɦɧɨɝɨɥɟɬɧɟɣ ɦɟɪɡɥɨɬɵ ɢ ɤɨɷɮ-
ɮɢɰɢɟɧɬ ɫɬɪɭɤɬɭɪɧɨɝɨ ɨɫɥɚɛɥɟɧɢɹ ɡɚɜɢɫɹɬ ɨɬ ɬɟɦɩɟ-
ɪɚɬɭɪɵ ɜ ɪɚɡɥɢɱɧɵɟ ɫɟɡɨɧɵ ɝɨɞɚ. ɉɟɪɜɵɣ ɩɨɤɚɡɚɬɟɥɶ
ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (1), ɚ ɜɬɨɪɨɣ – ɧɚ ɨɫɧɨɜɟ
ɦɟɬɨɞɢɤɢ ɉɚɜɥɨɜɚ ȺɆ. [2], ɤɨɬɨɪɵɣ ɩɪɟɞɥɨɠɢɥ ɪɚɫ-
ɫɱɢɬɵɜɚɬɶ ɤɨɷɮɮɢɰɢɟɧɬ ɫɬɪɭɤɬɭɪɧɨɝɨ ɨɫɥɚɛɥɟɧɢɹ ɧɚ
ɨɫɧɨɜɟ ɦɟɬɨɞɢɤɢ ȾɇɄɢɦɚ ɩɨɫɪɟɞɫɬɜɨɦ ɜɜɟɞɟɧɢɹ
ɞɢɮɮɟɪɟɧɰɢɪɨɜɚɧɧɨɣ ɩɨɩɪɚɜɤɢ, ɭɱɢɬɵɜɚɸɳɟɣ ɜɥɢɹ-
ɧɢɟ ɡɧɚɤɨɩɟɪɟɦɟɧɧɵɯ ɬɟɦɩɟɪɚɬɭɪ ɧɚ ɫɨɫɬɨɹɧɢɟ ɥɶɞɚ
ɜ ɬɪɟɳɢɧɚɯ ɩɨɪɨɞ, ɢɡ ɜɵɪɚɠɟɧɢɹ:

,315,0
)175,1/(53,0

1 



ɛɥ
ll

ɫɄ
    (4)

ɝɞɟ l – ɥɢɧɟɣɧɵɣ ɪɚɡɦɟɪ ɨɰɟɧɢɜɚɟɦɨɝɨ ɧɚ ɩɪɨɱɧɨɫɬɶ
ɭɱɚɫɬɤɚ ɦɚɫɫɢɜɚ, ɦ; lɛɥ - ɥɢɧɟɣɧɵɣ ɪɚɡɦɟɪ ɫɬɪɭɤɬɭɪɧɨɝɨ
ɛɥɨɤɚ, ɦ.

ȼɟɥɢɱɢɧɚ ɩɨɩɪɚɜɤɢ ǻ ɩɪɢɧɹɬɚ ɧɚ ɨɫɧɨɜɟ ɩɪɨɜɟ-
ɞɟɧɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ ɦɨɧɢɬɨɪɢɧɝɚ ɜɟɥɢɱɢɧ ɩɪɢɪɨɞ-
ɧɵɯ ɧɚɩɪɹɠɟɧɢɣ ɢ ɮɚɤɬɢɱɟɫɤɨɝɨ ɩɨɜɟɞɟɧɢɹ ɦɚɫɫɢɜɚ)
ɞɢɮɮɟɪɟɧɰɢɪɨɜɚɧɧɨ: ɞɥɹ ɦɟɪɡɥɵɯ ɩɨɪɨɞ («ɩɨɫɬɨɹɧ-
ɧɨɣ» ɡɨɧɵ) ɪɚɜɧɵɦ 0,4; «ɫɟɡɨɧɧɨɣ» (ɡɢɦɚ) - 0,2; «ɫɟ-
ɡɨɧɧɨɩɟɪɟɯɨɞɧɨɣ» ɢ «ɩɪɢɪɨɞɧɨɩɟɪɟɯɨɞɧɨɣ» ɡɨɧɵ -
0,1; «ɬɟɯɧɨɝɟɧɧɨɣ», «ɫɟɡɨɧɧɨɣ» (ɥɟɬɨ) - 0.

ɇɚ ɨɫɧɨɜɚɧɢɢ ɩɨɥɭɱɟɧɧɵɯ ɮɨɪɦɭɥ ɛɵɥɢ ɪɚɫɫɱɢ-
ɬɚɧɵ ɭɝɥɵ ɜɧɭɬɪɟɧɧɟɝɨ ɬɪɟɧɢɹ ɤɢɦɛɟɪɥɢɬɚ ɢ ɝɥɢɧɢ-
ɫɬɨɝɨ ɢɡɜɟɫɬɧɹɤɚ ɞɥɹ ɪɚɡɥɢɱɧɵɯ ɬɟɦɩɟɪɚɬɭɪ (ɬɚɛɥ.1)
ɢ ɩɨɫɬɪɨɟɧɵ ɝɪɚɮɢɤɢ ɩɪɢ m=0,3 ɢ l=60ɦ (ɜɵɫɨɬɚ ɷɬɚ-
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ɠɚ), lɛɥ=0,3 ɦ – ɤɢɦɛɟɪɥɢɬ ɢ lɛɥ=0,25ɦ – ɝɥɢɧɢɫɬɵɣ ɢɡ-
ɜɟɫɬɧɹɤ, ɪɢɫ.2.

ɂɡ ɝɪɚɮɢɤɚ ɜɢɞɧɨ, ɱɬɨ ɭɝɨɥ ɜɧɭɬɪɟɧɧɟɝɨ ɬɪɟɧɢɹ
ɢɦɟɟɬ ɦɚɤɫɢɦɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ ɜ

ɩɪɟɞɟɥɚɯ ɨɤɨɥɨ -10ɋ ɤɚɤ ɞɥɹ ɤɢɦɛɟɪɥɢɬɚ, ɬɚɤ ɢ ɞɥɹ
ɝɥɢɧɢɫɬɨɝɨ ɢɡɜɟɫɬɧɹɤɚ ɩɪɢ ɤɨɷɮɮɢɰɢɟɧɬɟ ɫɬɪɭɤɬɭɪɧɨ-
ɝɨ ɨɫɥɚɛɥɟɧɢɹ, ɤɨɥɟɛɥɸɳɟɝɨɫɹ ɨɬ 0,42 ɞɨ 0,72, ɩɪɢ-

ɱɟɦ ɟɝɨ ɜɟɥɢɱɢɧɚ ɜ ɷɤɫɬɪɟɦɚɥɶɧɨɦ ɡɧɚɱɟɧɢɢ ɞɥɹ ɝɥɢ-
ɧɢɫɬɨɝɨ ɢɡɜɟɫɬɧɹɤɚ ɧɚ 15% ɛɨɥɶɲɟ. ɗɬɨ ɨɛɴɹɫɧɹɟɬɫɹ
ɬɟɦ, ɱɬɨ ɡɚɩɨɥɧɢɜɲɢɣ ɬɪɟɳɢɧɵ ɢ ɩɨɪɵ ɥɟɞ ɢɦɟɟɬ
ɞɨɫɬɚɬɨɱɧɭɸ ɩɪɨɱɧɨɫɬɶ, ɧɨ ɩɪɢ ɩɨɜɵɲɟɧɢɢ ɬɟɦɩɟɪɚ-
ɬɭɪɵ ɨɧ ɧɚɱɢɧɚɟɬ ɬɚɹɬɶ ɢ ɬɚɥɚɹ ɜɨɞɚ ɮɢɥɶɬɪɭɟɬɫɹ ɜ
ɨɤɪɭɠɚɸɳɢɣ ɦɚɫɫɢɜ, ɬɟɦ ɫɚɦɵɦ ɨɫɥɚɛɥɹɹ ɟɝɨ ɩɪɨɱ-
ɧɨɫɬɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ.

Ɍɚɛɥɢɰɚ 1

Ʉɢɦɛɟɪɥɢɬ Ƚɥɢɧɢɫɬɵɣ ɢɡɜɟɫɬɧɹɤ

ʋʋ Ɍ, C
0

Ʉɨɷɮ. ɫɬɪɭɤ-
ɬɭɪ. ɨɫɥɚɛ. Ʉɫ

Ɉɬɧɨɫ. ɩɪɨɱɧ.
ɝɩ. ɜ ɡɨɧɟ
ɦɟɪɡɥɨɬɵ, Ș

ɍɝɨɥ ɜɧɭɬɪ.
ɬɪɟɧɢɹ, ĳ,
ɝɪɚɞ.

Ʉɨɷɮ. ɫɬɪɭɤ-
ɬɭɪ. ɨɫɥɚɛ. Ʉɫ

Ɉɬɧɨɫ. ɩɪɨɱɧ.
ɝɩ. ɜ ɡɨɧɟ
ɦɟɪɡɥɨɬɵ, Ș

ɍɝɨɥ ɜɧɭɬɪ.
ɬɪɟɧɢɹ, ĳ,
ɝɪɚɞ.

1 -20 0,724 0,55 20 0,721 0,38 24,5

2 -10 0,524 0,47 25,5 0,521 0,2 29,9

3 0 0,424 0,73 23,2 0,421 0,4 28

4 +10 0,324 0,98 22,9 0,321 1,0 22,8

17

19

21

23

25

27

29

31

0,324(+10ɋ) 0,424(0ɋ) 0,524(-10ɋ) 0,724(-20ɋ)

Ʉɨɷɮɮɢɰɢɟɧɬ ɫɬɪɭɤɬɭɪɧɨɝɨ ɨɫɥɚɛɥɟɧɢɹ, Ʉɫ

ɍ
ɝɨ
ɥ
ɜ
ɧ
ɭ
ɬ
ɪ
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ɧ
ɟ
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ɹ

, 
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ɚ
ɞ

1 2

Ɋɢɫ. 2. Ƚɪɚɮɢɤ ɢɡɦɟɧɟɧɢɹ ɭɝɥɚ ɜɧɭɬɪɟɧɧɟɝɨ
ɬɪɟɧɢɹ  ɨɬ ɤɨɷɮɮɢɰɢɟɧɬɚ ɫɬɪɭɤɬɭɪɧɨɝɨ
ɨɫɥɚɛɥɟɧɢɹ ɤɢɦɛɟɪɥɢɬɚ ɢ ɬɟɦɩɟɪɚɬɭɪɵ:

1 - ɤɢɦɛɟɪɥɢɬ; 2 - ɝɥɢɧɢɫɬɵɣ ɢɡɜɟɫɬɧɹɤ

ȼɵɜɨɞɵ
1. ɇɚ ɨɫɧɨɜɚɧɢɢ ɥɚɛɨɪɚɬɨɪɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ

ɛɵɥɚ ɩɨɥɭɱɟɧɚ ɡɚɜɢɫɢɦɨɫɬɶ ɨɬɧɨɫɢɬɟɥɶɧɨɣ ɩɪɨɱɧɨ-
ɫɬɢ ɝɨɪɧɵɯ ɩɨɪɨɞ ɜ ɡɨɧɟ ɦɧɨɝɨɥɟɬɧɟɣ ɦɟɪɡɥɨɬɵ (Ș) ɨɬ
ɢɯ ɬɟɦɩɟɪɚɬɭɪɵ, ɢɡɦɟɧɹɸɳɟɣɫɹ ɩɨ ɩɚɪɚɛɨɥɢɱɟɫɤɨɦɭ
ɡɚɤɨɧɭ ɢ ɨɩɢɫɵɜɚɟɦɨɣ ɮɨɪɦɭɥɨɣ (1).

2. Ɋɚɡɪɭɲɟɧɢɟ ɩɨɪɨɞ ɩɪɢ ɢɯ ɩɨɞɪɚɛɨɬɤɟ ɩɨɞ-
ɡɟɦɧɵɦɢ ɪɚɛɨɬɚɦɢ ɫ ɭɱɟɬɨɦ ɝɢɞɪɨɝɟɨɥɨɝɢɱɟɫɤɢɯ ɭɫ-

ɥɨɜɢɣ ɪɚɡɪɚɛɨɬɤɢ ɪɭɞɧɢɤɚ «ɂɧɬɟɪɧɚɰɢɨɧɚɥɶɧɵɣ» ɛɭ-
ɞɟɬ ɩɪɨɢɫɯɨɞɢɬɶ ɡɚ ɫɱɟɬ ɝɥɚɜɧɵɯ ɧɚɩɪɹɠɟɧɢɣ, ɞɟɣɫɬ-
ɜɭɸɳɢɯ ɜ ɦɚɫɫɢɜɟ ɩɨɪɨɞ, ɢ ɧɚɩɪɹɠɟɧɢɣ ɝɪɚɜɢɬɚɰɢɨɧ-
ɧɨɝɨ ɩɨɥɹ ɩɭɬɟɦ ɫɞɜɢɝɚ ɩɨ ɩɨɜɟɪɯɧɨɫɬɹɦ ɫɤɨɥɶɠɟɧɢɹ
ɬɪɟɳɢɧ, ɡɚɩɨɥɧɟɧɧɵɯ ɥɶɞɨɦ, ɜɬɨɪɢɱɧɵɦ ɦɚɬɟɪɢɚɥɨɦ
ɢ ɜɥɚɝɨɣ, ɩɨɷɬɨɦɭ ɜ ɤɚɱɟɫɬɜɟ ɨɰɟɧɤɢ ɯɚɪɚɤɬɟɪɚ ɩɪɨ-
ɹɜɥɟɧɢɹ ɝɨɪɧɨɝɨ ɞɚɜɥɟɧɢɹ ɦɨɠɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɬɟɨ-
ɪɢɸ ɩɪɨɱɧɨɫɬɢ ɄɭɥɨɧɚɆɨɪɚ.

3. ɇɚ ɨɫɧɨɜɚɧɢɢ ɚɧɚɥɢɬɢɱɟɫɤɢɯ ɢ ɥɚɛɨɪɚɬɨɪɧɵɯ
ɢɫɫɥɟɞɨɜɚɧɢɣ ɛɵɥɨ ɜɵɹɜɥɟɧɨ, ɱɬɨ ɭɝɨɥ ɜɧɭɬɪɟɧɧɟɝɨ
ɬɪɟɧɢɹ ɢɦɟɟɬ ɦɚɤɫɢɦɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ɩɪɢ ɬɟɦɩɟɪɚ-
ɬɭɪɟ ɜ ɩɪɟɞɟɥɚɯ ɨɤɨɥɨ -10

ɨ
ɋ ɤɚɤ ɞɥɹ ɤɢɦɛɟɪɥɢɬɚ, ɬɚɤ

ɢ ɞɥɹ ɝɥɢɧɢɫɬɨɝɨ ɢɡɜɟɫɬɧɹɤɚ ɩɪɢ ɤɨɷɮɮɢɰɢɟɧɬɟ
ɫɬɪɭɤɬɭɪɧɨɝɨ ɨɫɥɚɛɥɟɧɢɹ, ɤɨɥɟɛɥɸɳɟɝɨɫɹ ɨɬ 0,42 ɞɨ
0,72, ɩɪɢɱɟɦ ɟɝɨ ɜɟɥɢɱɢɧɚ ɜ ɷɤɫɬɪɟɦɚɥɶɧɨɦ ɡɧɚɱɟɧɢɢ
ɞɥɹ ɝɥɢɧɢɫɬɨɝɨ ɢɡɜɟɫɬɧɹɤɚ ɧɚ 15% ɛɨɥɶɲɟ. ɗɬɨ ɨɛɴ-
ɹɫɧɹɟɬɫɹ ɬɟɦ, ɱɬɨ ɡɚɩɨɥɧɢɜɲɢɣ ɬɪɟɳɢɧɵ ɢ ɩɨɪɵ ɥɟɞ
ɢɦɟɟɬ ɞɨɫɬɚɬɨɱɧɭɸ ɩɪɨɱɧɨɫɬɶ, ɧɨ ɩɪɢ ɩɨɜɵɲɟɧɢɢ
ɬɟɦɩɟɪɚɬɭɪɵ ɨɧ ɧɚɱɢɧɚɟɬ ɬɚɹɬɶ ɢ ɬɚɥɚɹ ɜɨɞɚ ɮɢɥɶɬ-
ɪɭɟɬɫɹ ɜ ɨɤɪɭɠɚɸɳɢɣ ɦɚɫɫɢɜ, ɨɫɥɚɛɥɹɹ ɟɝɨ ɩɪɨɱɧɨ-
ɫɬɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ.
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ɫɜɨɣɫɬɜ ɝɟɨɥɨɝɢɱɟɫɤɨɣ ɫɪɟɞɵ //Ƚɨɪɧɵɣ ɢɧɮɨɪɦɚɰɢɨɧɧɨ-
ɚɧɚɥɢɬɢɱɟɫɤɢɣ ɛɸɥɥɟɬɟɧɶ. – Ɇ.: ɂɡɞɜɨ ɆȽɌɍ, 2011. -ʋ5.
– ɫ.29-39.

ɘɪɢɣ Ⱥɥɟɤɫɚɧɞɪɨɜɢɱ Ȼɨɪɨɜɤɨɜ, ɞɪ ɬɟɯɧɧɚɭɤ, ɩɪɨɮɟɫɫɨɪ
ɤɚɮɟɞɪɵ «Ƚɟɨɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɫɩɨɫɨɛɵ ɢ ɮɢɡɢɱɟɫɤɢɟ
ɩɪɨɰɟɫɫɵ ɝɨɪɧɨɝɨ ɩɪɨɢɡɜɨɞɫɬɜɚ», ɬɟɥ.(495)433-57-55 (ɞɨɛ.11-31);
ȼɥɚɞɢɦɢɪ ȼɥɚɞɢɦɢɪɨɜɢɱ ɂɜɱɟɧɤɨ, ɚɫɩɢɪɚɧɬ
Ɋɨɫɫɢɣɫɤɢɣ ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ ɝɟɨɥɨɝɨɪɚɡɜɟɞɨɱɧɵɣ ɭɧɢɜɟɪɫɢɬɟɬ
ɢɦ. ɋɈɪɞɠɨɧɢɤɢɞɡɟ, ɆȽɊɂɊȽȽɊɍ)



ɉɊɈȻɅȿɆɕ ȽɈɊɇɈɃ ȽȿɈɆȿɏȺɇɂɄɂ

ɆȺɊɄɒȿɃȾȿɊɋɄɂɃ ȼȿɋɌɇɂɄ ʋ 1 – 2016 ɝ.

55

ɍȾɄ 622.28
Ⱦɨ Ʉɭɚɧɝ Ɍɭɚɧ, ɋȼɄɭɡɶɦɢɧ

ɂɋɋɅȿȾɈȼȺɇɂȿ ɏȺɊȺɄɌȿɊȺ ɂ ɁȺɄɈɇɈɆȿɊɇɈɋɌȿɃ ȼɁȺɂɆɈȾȿɃɋɌȼɂə
ɄɈɆȻɂɇɂɊɈȼȺɇɇɈɃ ɄɊȿɉɂ ȽɈɊɇɕɏ ȼɕɊȺȻɈɌɈɄ ɋ ɉɈɊɈȾɇɕɆ ɆȺɋɋɂȼɈɆ ȼ

ɍɋɅɈȼɂəɏ ȻɈɅɖɒɂɏ ȽɅɍȻɂɇ

ɉɪɟɞɫɬɚɜɥɟɧɵ ɪɟɡɭɥɶɬɚɬɵ ɢɫɫɥɟɞɨɜɚɧɢɣ ɫɦɟɳɟɧɢɣ ɩɨɪɨɞ ɤɪɨɜɥɢ ɩɪɢ ɤɪɟɩɥɟɧɢɢ ɜɵɪɚɛɨɬɨɤ ɪɚɡɥɢɱɧɵɦɢ ɬɢɩɚɦɢ ɤɪɟɩɢ.
ɉɨɥɭɱɟɧɵ ɤɨɷɮɮɢɰɢɟɧɬɵ ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɢ ɤɪɟɩɟɣ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɧɚɩɪɹɠɟɧɧɨɫɬɢ ɩɨɪɨɞɧɨɝɨ ɦɚɫɫɢɜɚ.
ɄɅɘɑȿȼɕȿ ɋɅɈȼȺ: ɢɫɫɥɟɞɨɜɚɧɢɟ; ɜɵɪɚɛɨɬɤɚ; ɦɨɞɟɥɢɪɨɜɚɧɢɟ; ɩɨɪɨɞɧɵɣ ɦɚɫɫɢɜ; ɫɦɟɳɟɧɢɟ ɩɨɪɨɞ; ɤɨɦɛɢɧɢɪɨɜɚɧɧɚɹ
ɤɪɟɩɶ.

Do Kuang Tuan, S.V.Kuzmin

RESEARCH OF CHARACTER AND REGULARITIES OF INTERACTION COMBINED FIX

EXCAVATIONS WITH THE PEDIGREE MASSIF IN THE CONDITIONS OF BIG DEPTHS

Results of researches of shifts of breeds of a roof when fastening developments are presented by various types fix. Coefficients of
working capacity are received fix depending on intensity of the pedigree massif
KEY WORDS: research; development; modeling; pedigree massif; shift of breeds; combined support.

ɐɟɥɶɸ ɷɤɫ-
ɩɟɪɢɦɟɧɬɨɜ ɹɜ-
ɥɹɥɚɫɶ ɨɰɟɧɤɚ
ɷɮɮɟɤɬɢɜɧɨɫɬɢ

ɪɚɡɥɢɱɧɵɯ ɬɢɩɨɜ
ɤɪɟɩɢ ɩɪɢ ɤɪɟɩ-
ɥɟɧɢɢ ɜɵɪɚɛɨɬɨɤ
ɜ ɫɥɨɠɧɵɯ ɝɨɪɧɨ-
ɝɟɨɥɨɝɢɱɟɫɤɢɯ ɭɫ-
ɥɨɜɢɹɯ ɧɚ ɛɨɥɶ-
ɲɨɣ ɝɥɭɛɢɧɟ.

ɂɫɫɥɟɞɨɜɚɧɢɹ ɡɚɤɨɧɨɦɟɪɧɨɫɬɢ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ
ɤɨɦɛɢɧɢɪɨɜɚɧɧɨɣ ɤɪɟɩɢ ɝɨɪɧɵɯ ɜɵɪɚɛɨɬɨɤ ɫ ɩɨɪɨɞ-
ɧɵɦ ɦɚɫɫɢɜɨɦ ɩɪɨɜɨɞɢɥɢɫɶ ɧɚ ɦɨɞɟɥɹɯ ɢɡ ɷɤɜɢɜɚ-
ɥɟɧɬɧɵɯ ɦɚɬɟɪɢɚɥɨɜ [1-3].

ɂɫɫɥɟɞɨɜɚɧɢɹ ɩɪɨɜɨɞɢɥɢɫɶ ɜ ɤɨɥɶɰɟɜɨɦ ɫɬɟɧɞɟ
ɪɢɫ.1), ɩɪɢ ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɦ ɩɨɥɟ ɪɚɫɩɪɟɞɟɥɟɧɢɹ

ɧɚɩɪɹɠɟɧɢɢ ɩɪɢ =1,0, ɦɚɫɲɬɚɛ ɦɨɞɟɥɢɪɨɜɚɧɢɹ 1:25.
ȼɟɥɢɱɢɧɚ ɜɟɪɬɢɤɚɥɶɧɵɯ ɧɚɩɪɹɠɟɧɢɣ ɜ ɦɚɫɫɢɜɟ ɫɨɨɬ-
ɜɟɬɫɬɜɨɜɚɥɚ ɦɨɞɟɥɢɪɭɟɦɨɣ ɝɥɭɛɢɧɟ ɪɚɛɨɬ 600 ɦ.

ȼɫɟɝɨ ɧɚ ɤɨɥɶɰɟɜɨɦ ɫɬɟɧɞɟ ɛɵɥɨ ɨɬɪɚɛɨɬɚɧɨ 4
ɦɨɞɟɥɢ.

q

q q

q

Ɋɢɫ.1. ɋɯɟɦɚ ɦɨɞɟɥɢ ɜ ɤɨɥɶɰɟɜɨɦ ɩɨɜɨɪɨɬɨɦ
ɫɬɟɧɞɟ

ɉɪɢ ɷɬɨɦ ɜ ɩɟɪɜɨɣ ɦɨɞɟɥɢ ɜɵɪɚɛɨɬɤɚ ɩɪɨɯɨɞɢ-
ɥɚɫɶ ɛɟɡ ɤɪɟɩɢ, ɚ ɜ ɨɫɬɚɥɶɧɵɯ ɦɨɞɟɥɹɯ ɩɪɢɦɟɧɹɥɚɫɶ
ɪɚɦɧɚɹ ɤɪɟɩɶ ɢ ɞɜɚ ɜɢɞɚ ɤɨɦɛɢɧɢɪɨɜɚɧɧɨɣ ɤɪɟɩɢ –
ɚɧɤɟɪɧɚɹ ɜ ɫɨɱɟɬɚɧɢɢ ɫ ɪɚɦɧɨɣ ɢ ɚɧɤɟɪɧɚɹ ɫ ɦɟɬɚɥ -
ɥɢɱɟɫɤɨɣ ɫɟɬɤɨɣ, ɡɚɬɹɠɤɨɣ ɢ ɩɪɨɞɨɥɶɧɵɦɢ ɩɪɨɝɨɧɚɦɢ.
ȼɫɟ ɤɪɟɩɢ ɢɦɟɥɢ ɨɞɢɧɚɤɨɜɭɸ ɧɟɫɭɳɭɸ ɫɩɨɫɨɛɧɨɫɬɶ ɢ
ɪɚɛɨɬɚɥɢ ɜ ɩɨɞɚɬɥɢɜɨɦ ɪɟɠɢɦɟ ɩɪɢ ɩɨɫɬɨɹɧɧɨɦ ɫɨ-
ɩɪɨɬɢɜɥɟɧɢɢ.

Ʉɨɦɛɢɧɢɪɨɜɚɧɧɚɹ ɫɦɟɲɚɧɧɚɹ ɤɪɟɩɶ ɫɨɫɬɨɹɥɚ ɢɡ
ɪɚɦɧɨɣ ɢ ɚɧɤɟɪɧɨɣ ɩɨɞɚɬɥɢɜɨɣ ɤɪɟɩɢ, ɭɫɬɚɧɚɜɥɢɜɚɟ-
ɦɨɣ ɜ ɩɪɨɦɟɠɭɬɤɚɯ ɦɟɠɞɭ ɪɚɦɚɦɢ. ɋɭɦɦɚɪɧɨɟ ɫɨɩɪɨ-
ɬɢɜɥɟɧɢɟ ɚɧɤɟɪɧɨɣ ɤɪɟɩɢ ɢ ɭɞɟɥɶɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ
ɪɚɦɧɨɣ ɤɪɟɩɢ ɫɨɨɬɜɟɬɫɬɜɨɜɚɥɨ ɭɞɟɥɶɧɨɦɭ ɫɨɩɪɨɬɢɜ-
ɥɟɧɢɸ ɱɢɫɬɨ ɪɚɦɧɨɣ ɤɪɟɩɢ. ɉɥɨɬɧɨɫɬɶ ɭɫɬɚɧɨɜɤɢ ɚɧ-
ɤɟɪɨɜ ɫɨɫɬɚɜɥɹɥɚ 1 ɚɧɤɟɪɦ [4]. ɂɡɦɟɪɟɧɢɟ ɫɦɟɳɟɧɢɣ
ɩɨɪɨɞ ɜ ɜɵɪɚɛɨɬɤɚɯ ɩɪɨɢɡɜɨɞɢɥɨɫɶ ɢɧɞɢɤɚɬɨɪɨɦ ɱɚ-
ɫɨɜɨɝɨ ɬɢɩɚ ɩɨ ɦɟɪɟ ɧɚɝɪɭɠɟɧɢɹ ɦɨɞɟɥɢ. ɉɪɢ ɷɬɨɦ
ɢɡɦɟɪɹɥɚɫɶ ɤɚɤ ɜɟɪɬɢɤɚɥɶɧɚɹ, ɬɚɤ ɢ ɝɨɪɢɡɨɧɬɚɥɶɧɚɹ
ɤɨɧɜɟɪɝɟɧɰɢɹ ɩɨɪɨɞ.

ɇɚ ɪɢɫ.2 ɩɪɢɜɟɞɟɧɵ ɝɪɚɮɢɤɢ ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ
ɤɨɧɜɟɪɝɟɧɰɢɢ ɩɨɪɨɞ ɜ ɜɵɪɚɛɨɬɤɚɯ, ɡɚɤɪɟɩɥɟɧɧɵɯ
ɤɨɦɛɢɧɢɪɨɜɚɧɧɵɦɢ ɢ ɪɚɦɧɵɦɢ ɬɢɩɚɦɢ ɤɪɟɩɢ ɩɪɢ
ɨɞɢɧɚɤɨɜɨɦ ɢɯ ɫɨɩɪɨɬɢɜɥɟɧɢɢ.
H
R

U, ɦɦ

I

P2a 2P P = 0

IVIIIII

Pa+ P

III

I

IV

II

Ɋɢɫ.2. Ƚɪɚɮɢɤɢ ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ ɤɨɧɜɟɪɝɟɧɰɢɹ
ɩɨɪɨɞ

I, II – ɤɨɦɛɢɧɢɪɨɜɚɧɧɚɹ ɤɪɟɩɶ; III – ɪɚɦɧɚɹ ɤɪɟɩɶ;
IV – ɛɟɡ ɤɪɟɩɢ

Ʉɚɤ ɫɥɟɞɭɟɬ ɢɡ ɩɪɢɜɟɞɟɧɧɵɯ ɞɚɧɧɵɯ, ɩɪɢ ɨɞɢɧɚ-
ɤɨɜɨɦ ɫɨɩɪɨɬɢɜɥɟɧɢɢ ɤɪɟɩɢ ɜɟɥɢɱɢɧɵ ɫɦɟɳɟɧɢɣ ɩɨ-
ɪɨɞ ɜ ɜɵɪɚɛɨɬɤɚɯ ɫɭɳɟɫɬɜɟɧɧɨ ɨɬɥɢɱɚɸɬɫɹ. Ɇɚɤɫɢ-

Ⱦɨ Ʉɭɚɧɝ Ɍɭɚɧ ɋȼɄɭɡɶɦɢɧ
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ɦɚɥɶɧɵɟ ɫɦɟɳɟɧɢɹ ɩɨɪɨɞ ɨɬɦɟɱɚɸɬɫɹ ɜ ɜɵɪɚɛɨɬɤɚɯ,
ɡɚɤɪɟɩɥɟɧɧɵɯ ɪɚɦɧɨɣ ɤɪɟɩɶɸ.

ɉɨ ɦɟɪɟ ɩɟɪɟɯɨɞɚ ɨɬ ɪɚɦɧɨɣ ɤɪɟɩɢ ɤ ɤɨɦɛɢɧɢ-
ɪɨɜɚɧɧɨɣ ɫɦɟɳɟɧɢɹ ɩɨɪɨɞ ɜ ɜɵɪɚɛɨɬɤɚɯ ɫɭɳɟɫɬɜɟɧɧɨ
ɭɦɟɧɶɲɚɸɬɫɹ, ɬɚɤ ɤɚɤ ɤɪɨɦɟ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɤɪɟɩɢ ɧɚ-
ɱɢɧɚɟɬ ɫɤɚɡɵɜɚɬɶɫɹ ɷɮɮɟɤɬ ɭɩɪɨɱɧɟɧɢɹ ɚɧɤɟɪɚɦɢ
ɩɨɪɨɞ ɩɪɢɤɨɧɬɭɪɧɨɣ ɡɨɧɵ.

ɇɚ ɪɢɫ.3 ɩɪɢɜɟɞɟɧɵ ɤɨɷɮɮɢɰɢɟɧɬɵ
ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɢ ɤɪɟɩɢ ɞɥɹ ɪɚɡɥɢɱɧɵɯ ɟɟ ɬɢɩɨɜ ɜ
ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɧɚɩɪɹɠɟɧɧɨɫɬɢ ɦɚɫɫɢɜɚ.

UKP

Uo

H

R

k =

Ɋɢɫ.3. Ʉɨɷɮɮɢɰɢɟɧɬɵ ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɢ ɤɪɟɩɢ
ɞɥɹ ɪɚɡɥɢɱɧɵɯ ɬɢɩɨɜ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ

ɧɚɩɪɹɠɟɧɧɨɝɨ ɦɚɫɫɢɜɚ:

UKP – ɫɦɟɳɟɧɢɹ ɩɨɪɨɞ ɤɪɨɜɥɢ ɜɵɪɚɛɨɬɤɢ ɩɪɢ ɩɪɢɧɹɬɨɦ
ɬɢɩɟ ɤɪɟɩɢ;  Uo – ɫɦɟɳɟɧɢɹ ɩɨɪɨɞ ɤɪɨɜɥɢ ɜ ɜɵɪɚɛɨɬɤɟ ɛɟɡ

ɤɪɟɩɢ. 1 – ɪɚɦɧɚɹ ɤɪɟɩɶ; 2 – ɚɧɤɟɪɧɚɹ ɤɪɟɩɶ;
3 – ɤɨɦɛɢɧɢɪɨɜɚɧɧɚɹ ɤɪɟɩɶ; 4 – ɫɩɟɰɢɚɥɶɧɚɹ

ɤɨɦɛɢɧɢɪɨɜɚɧɧɚɹ ɚɧɤɟɪɧɚɹ ɤɪɟɩɶ

ɉɨɥɭɱɟɧɧɵɟ ɤɨɥɢɱɟɫɬɜɟɧɧɵɟ ɜɟɥɢɱɢɧɵ ɫɦɟɳɟ-
ɧɢɣ ɩɨɪɨɞ ɩɪɢ ɪɚɡɧɵɯ ɬɢɩɚɯ ɤɪɟɩɢ ɜ ɫɪɚɜɧɟɧɢɢ ɫ ɜɵ-
ɪɚɛɨɬɤɚɦɢ ɛɟɡ ɤɪɟɩɢ ɩɨɡɜɨɥɹɸɬ ɪɚɡɞɟɥɢɬɶ ɜɟɥɢɱɢɧɵ
ɫɦɟɳɟɧɢɣ ɩɨɪɨɞ, ɩɨɝɚɲɚɟɦɵɟ ɤɪɟɩɶɸ ɡɚ ɫɱɟɬ ɟɟ ɫɨ-
ɩɪɨɬɢɜɥɟɧɢɹ ɢ ɨɬɞɟɥɶɧɨ ɡɚ ɫɱɟɬ ɷɮɮɟɤɬɚ ɭɩɪɨɱɧɟɧɢɹ
ɩɨɪɨɞ.

Ɍɚɤ, ɭɦɟɧɶɲɟɧɢɟ ɫɦɟɳɟɧɢɣ ɩɨɪɨɞ ɧɚ 30-40%
ɩɪɢ ɩɪɢɦɟɧɟɧɢɢ ɪɚɦɧɵɯ ɤɪɟɩɟɣ ɫɥɟɞɭɟɬ ɨɬɧɟɫɬɢ
ɬɨɥɶɤɨ ɡɚ ɫɱɟɬ ɜɥɢɹɧɢɹ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɤɪɟɩɢ. ȿɫɥɢ
ɷɬɨ ɜɥɢɹɧɢɟ ɪɚɫɩɪɨɫɬɪɚɧɢɬɶ ɧɚ ɫɦɟɲɚɧɧɭɸ ɢ ɤɨɦɛɢ-
ɧɢɪɨɜɚɧɧɭɸ ɤɪɟɩɶ (ɬɟ. ɩɪɢɧɹɬɶ ɟɝɨ ɨɞɢɧɚɤɨɜɵɦ ɜ
ɨɛɨɢɯ ɷɤɫɩɟɪɢɦɟɧɬɚɯ), ɬɨɝɞɚ ɪɚɡɧɢɰɚ ɦɟɠɞɭ ɜɟɥɢɱɢ-
ɧɚɦɢ ɤɨɷɮɮɢɰɢɟɧɬɨɜ ɭ ɤɨɦɛɢɧɢɪɨɜɚɧɧɨɣ ɢ ɪɚɦɧɨɣ
ɤɪɟɩɢ ɩɨɡɜɨɥɢɬ ɤɨɥɢɱɟɫɬɜɟɧɧɨ ɨɩɪɟɞɟɥɢɬɶ ɜ ɫɨɩɨɫ-
ɬɚɜɥɟɧɢɢ ɫɨ ɫɦɟɳɟɧɢɹɦɢ ɜ ɧɟɡɚɤɪɟɩɥɟɧɧɨɣ ɜɵɪɚɛɨɬ-
ɤɟ ɜɟɥɢɱɢɧɭ ɫɦɟɳɟɧɢɣ ɩɨɪɨɞ, ɩɨɝɚɲɚɟɦɵɯ ɡɚ ɫɱɟɬ
ɷɮɮɟɤɬɚ ɭɩɪɨɱɧɟɧɢɹ ɢɯ ɚɧɤɟɪɧɨɣ ɤɪɟɩɶɸ.

ȼɵɜɨɞɵ

ɉɪɢ ɤɪɟɩɥɟɧɢɢ ɜɵɪɚɛɨɬɨɤ ɤɨɦɛɢɧɢɪɨɜɚɧɧɨɣ
ɚɧɤɟɪɧɨɪɚɦɧɨɣ) ɤɪɟɩɶɸ ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɩɪɨɹɜɥɟɧɢɹ
ɝɨɪɧɨɝɨ ɞɚɜɥɟɧɢɹ ɡɚɜɢɫɢɬ ɤɚɤ ɨɬ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɪɚɦ-
ɧɨɣ ɤɪɟɩɢ, ɬɚɤ ɢ ɨɬ ɭɩɪɨɱɧɟɧɢɹ ɩɨɪɨɞ ɩɪɢɤɨɧɬɭɪɧɨɣ
ɡɨɧɵ ɚɧɤɟɪɚɦɢ.

Ɂɧɚɱɟɧɢɟ ɤɨɷɮɮɢɰɢɟɧɬɚ (K=UNɪ/U0) ɪɚɛɨɬɨɫɩɨ-
ɫɨɛɧɨɫɬɢ ɭ ɪɚɡɥɢɱɧɵɯ ɬɢɩɨɜ ɤɪɟɩɢ ɩɪɢ ɨɞɢɧɚɤɨɜɨɦ
ɫɨɩɪɨɬɢɜɥɟɧɢɢ ɫɨɫɬɚɜɥɹɟɬ: ɪɚɦɧɚɹ ɤɪɟɩɶ 0,7-0,45,
ɤɨɦɛɢɧɢɪɨɜɚɧɧɚɹ ɤɪɟɩɶ 0,45-0,3. ȼ ɫɥɭɱɚɟ ɩɪɢɦɟɧɟ-
ɧɢɹ ɬɨɥɶɤɨ ɚɧɤɟɪɧɨɣ ɤɪɟɩɢ ɷɬɨɬ ɤɨɷɮɮɢɰɢɟɧɬ ɪɚɜɟɧ
0,55-0,4.

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɥɭɱɲɢɟ ɪɟɡɭɥɶɬɚɬɵ ɩɨɥɭɱɟɧɵ
ɩɪɢ ɩɪɢɦɟɧɟɧɢɢ ɤɨɦɛɢɧɢɪɨɜɚɧɧɨɣ ɤɪɟɩɢ.
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Ʉ ȼɈɉɊɈɋɍ ɄɈɇɌɊɈɅə ɁȺ ȼɕȻɊɈɋɈɈɉȺɋɇɈɋɌɖɘ ɉɊɂ ɊȿȺɅɂɁȺɐɂɂ
ɆɇɈȽɈɎɍɇɄɐɂɈɇȺɅɖɇɈɃ ɋɂɋɌȿɆɕ ȻȿɁɈɉȺɋɇɈɋɌɂ

Ɋɚɫɫɦɨɬɪɟɧ ɜɨɩɪɨɫ ɩɪɨɝɧɨɡɚ ɜɵɛɪɨɫɨɨɩɚɫɧɨɫɬɢ  ɜ ɫɜɟɬɟ ɫɨɡɞɚɧɢɹ ɦɧɨɝɨɮɭɧɤɰɢɨɧɚɥɶɧɨɣ ɫɢɫɬɟɦɵ ɛɟɡɨɩɚɫɧɨɫɬɢ (ɆɎɋȻ).
ɋɮɨɪɦɭɥɢɪɨɜɚɧɵ ɬɪɟɛɨɜɚɧɢɹ ɤ ɦɟɬɨɞɚɦ ɬɟɤɭɳɟɝɨ ɩɪɨɝɧɨɡɚ ɜ ɭɫɥɨɜɢɹɯ ɢɧɬɟɧɫɢɮɢɤɚɰɢɢ ɜɟɞɟɧɢɹ ɝɨɪɧɵɯ ɪɚɛɨɬ ɧɚ ɩɨɞɡɟɦ-
ɧɵɯ ɭɝɥɟɞɨɛɵɜɚɸɳɢɯ ɩɪɟɞɩɪɢɹɬɢɹɯ. ɉɪɢɜɟɞɟɧɵ ɪɟɡɭɥɶɬɚɬɵ ɢɫɫɥɟɞɨɜɚɧɢɣ ɩɨ ɪɚɡɪɚɛɨɬɤɟ ɦɟɬɨɞɨɜ ɩɪɨɝɧɨɡɚ, ɭɞɨɜɥɟɬɜɨ-

ɪɹɸɳɢɯ ɷɬɢɦ ɬɪɟɛɨɜɚɧɢɹɦ. ɉɪɟɞɥɨɠɟɧɵ ɩɚɪɚɦɟɬɪɵ, ɯɚɪɚɤɬɟɪɢɡɭɸɳɢɟ ɜɵɛɪɨɫɨɨɩɚɫɧɨɫɬɶ ɦɚɫɫɢɜɚ ɜ ɨɤɪɟɫɬɧɨɫɬɢ ɡɚɛɨɹ
ɝɨɪɧɨɣ ɜɵɪɚɛɨɬɤɢ, ɤɨɬɨɪɵɟ ɜ ɩɟɪɫɩɟɤɬɢɜɟ ɦɨɝɭɬ ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ ɞɥɹ ɫɨɡɞɚɧɢɹ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɝɨ ɩɪɨɝɧɨɡɚ (ɤɨɧɬɪɨɥɹ) ɡɚ
ɜɵɛɪɨɫɨɨɩɚɫɧɨɫɬɶɸ.
ɄɅɘɑȿȼɕȿ ɋɅɈȼȺ: ɭɝɨɥɶɧɚɹ ɲɚɯɬɚ; ɦɧɨɝɨɮɭɧɤɰɢɨɧɚɥɶɧɚɹ ɫɢɫɬɟɦɚ ɛɟɡɨɩɚɫɧɨɫɬɢ; ɜɵɛɪɨɫ ɭɝɥɹ ɢ ɝɚɡɚ; ɩɪɨɝɧɨɡ ɜɵɛɪɨɫɨ-
ɨɩɚɫɧɨɫɬɢ; ɫɤɨɪɨɫɬɶ ɝɚɡɨɜɵɞɟɥɟɧɢɹ; ɩɨɤɚɡɚɬɟɥɶ ɚɤɬɢɜɧɨɫɬɢ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɨɝɨ ɢɡɥɭɱɟɧɢɹ.

V.S.Zykov

TO THE QUESTION OF CONTROL FOR EMISSION BY DANGER AT REALIZATION OF THE

MULTIPURPOSE SECURITY SYSTEM

The question of the forecast of outburst danger in the light of creation of a multipurpose security system (MPSS) is considered. Re-
quirements to methods of the current forecast in the conditions of an intensification of conducting mining operations at the under-
ground coal-mining enterprises are formulated. Results of researches on development of the methods of the forecast meeting these
requirements are given. The parameters characterizing outburst danger of the massif in vicinity of a face of an excavation which in
the long term can be used for creation of the automated forecast (control) for outburst danger are offered.
KEY WORDS: coal mine; multipurpose security system; emission of coal and gas; forecast of outburst danger; gas emission speed;
indicator of activity of electromagnetic radiation.

ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɨɫɭɳɟɫɬɜ-
ɥɹɟɬɫɹ ɪɟɚɥɢɡɚɰɢɹ ɩɨɥɨɠɟɧɢɹ
ɩ.22) ɮɟɞɟɪɚɥɶɧɵɯ ɧɨɪɦ ɢ ɩɪɚɜɢɥ
ɜ ɨɛɥɚɫɬɢ ɩɪɨɦɵɲɥɟɧɧɨɣ ɛɟɡɨɩɚɫ-
ɧɨɫɬɢ «ɉɪɚɜɢɥɚ ɛɟɡɨɩɚɫɧɨɫɬɢ ɜ
ɭɝɨɥɶɧɵɯ ɲɚɯɬɚɯ» ɨ ɫɨɡɞɚɧɢɢ ɦɧɨ-
ɝɨɮɭɧɤɰɢɨɧɚɥɶɧɨɣ ɫɢɫɬɟɦɵ ɛɟɡɨ-
ɩɚɫɧɨɫɬɢ ɭɝɨɥɶɧɵɯ ɲɚɯɬ (ɞɚɥɟɟ –
ɆɎɋȻ) [1]. ȼ ɱɢɫɥɨ ɧɚɢɛɨɥɟɟ ɬɪɭɞ-

ɧɵɯ ɡɚɞɚɱ ɩɨ ɜɵɩɨɥɧɟɧɢɸ ɷɬɨɝɨ ɩɨɥɨɠɟɧɢɹ ɜɯɨɞɢɬ
ɫɨɡɞɚɧɢɟ ɫɢɫɬɟɦɵ ɤɨɧɬɪɨɥɹ ɢ ɩɪɨɝɧɨɡɚ ɝɚɡɨɞɢɧɚɦɢ-
ɱɟɫɤɢɯ ɹɜɥɟɧɢɣ. ɋɚɦɵɦɢ ɫɥɨɠɧɵɦɢ ɢ ɨɩɚɫɧɵɦɢ
ɝɚɡɨɞɢɧɚɦɢɱɟɫɤɢɦɢ ɹɜɥɟɧɢɹɦɢ ɩɨ ɫɜɨɢɦ
ɩɨɫɥɟɞɫɬɜɢɹɦ ɩɪɟɞɫɬɚɜɥɹɸɬɫɹ ɜɧɟɡɚɩɧɵɟ ɜɵɛɪɨɫɵ
ɭɝɥɹ ɢ ɝɚɡɚ.

Ʉ ɞɚɧɧɨɦɭ ɦɨɦɟɧɬɭ ɜɪɟɦɟɧɢ ɫɥɨɠɢɥɚɫɶ ɬɚɤɚɹ
ɫɢɬɭɚɰɢɹ, ɱɬɨ, ɛɥɚɝɨɞɚɪɹ ɢɫɤɥɸɱɟɧɢɸ ɢɡ ɱɢɫɥɚ ɪɚɛɨ-
ɬɚɸɳɢɯ ɲɚɯɬ ɬɟɯ ɢɡ ɧɢɯ, ɝɞɟ ɜɨɡɧɢɤɥɢ ɫɚɦɵɟ ɧɟɛɥɚ-
ɝɨɩɪɢɹɬɧɵɟ ɭɫɥɨɜɢɹ ɜɟɞɟɧɢɹ ɝɨɪɧɵɯ ɪɚɛɨɬ, ɢ ɭɦɟɧɶ-
ɲɟɧɢɸ ɝɥɭɛɢɧɵ ɨɬɪɚɛɨɬɤɢ ɩɥɚɫɬɨɜ ɩɨɬɟɧɰɢɚɥɶɧɚɹ
ɜɵɛɪɨɫɨɨɩɚɫɧɨɫɬɶ ɲɚɯɬ Ɋɨɫɫɢɢ ɫɧɢɡɢɥɚɫɶ. ȼɨ-
ɜɬɨɪɵɯ, ɜ ɪɚɡɵ ɭɜɟɥɢɱɢɥɢɫɶ ɬɟɦɩɵ ɩɨɞɜɢɝɚɧɢɹ ɜɵɪɚ-
ɛɨɬɨɤ ɩɨ ɭɝɨɥɶɧɵɦ ɩɥɚɫɬɚɦ. ȼ ɷɬɢɯ ɭɫɥɨɜɢɹɯ ɨɩɪɟɞɟ-
ɥɹɸɳɟɣ ɜ ɦɟɪɨɩɪɢɹɬɢɯ ɩɨ ɩɪɟɞɭɩɪɟɠɞɟɧɢɸ ɜɧɟɡɚɩ-
ɧɵɯ ɜɵɛɪɨɫɨɜ ɭɝɥɹ ɢ ɝɚɡɚ ɫɬɚɥɚ ɪɨɥɶ ɬɟɤɭɳɟɝɨ ɩɪɨ-
ɝɧɨɡɚ (ɤɨɧɬɪɨɥɹ) ɡɚ ɜɵɛɪɨɫɨɨɩɚɫɧɨɫɬɶɸ. ȼɨɩɟɪɜɵɯ,
ɦɟɬɨɞɵ ɬɟɤɭɳɟɝɨ ɩɪɨɝɧɨɡɚ ɞɨɥɠɧɵ ɛɵɬɶ ɞɨɫɬɚɬɨɱɧɨ
ɨɩɟɪɚɬɢɜɧɵɦɢ, ɱɬɨɛɵ ɧɟ ɫɞɟɪɠɢɜɚɬɶ ɩɨɞɜɢɝɚɧɢɟ ɜɵ-
ɪɚɛɨɬɨɤ, ɚ, ɜɨɜɬɨɪɵɯ, ɨɧɢ ɞɨɥɠɧɵ ɛɵɬɶ ɞɨɫɬɨɜɟɪɧɵ-
ɦɢ, ɱɬɨɛɵ ɦɨɠɧɨ ɛɵɥɨ ɬɨɱɧɨ ɢ ɧɚɞɟɠɧɨ ɜɵɹɜɥɹɬɶ ɦɟ-
ɫɬɨɧɚɯɨɠɞɟɧɢɟ ɜɵɛɪɨɫɨɨɩɚɫɧɵɯ ɡɨɧ.

ɍɱɢɬɵɜɚɹ ɢɧɬɟɧɫɢɜɧɨɟ ɪɚɡɜɢɬɢɟ ɩɨɞɡɟɦɧɵɯ
ɬɟɯɧɨɥɨɝɢɣ ɜɟɞɟɧɢɹ ɝɨɪɧɵɯ ɪɚɛɨɬ, ɠɟɥɚɬɟɥɶɧɨ ɢɦɟɬɶ
ɜ ɞɨɫɬɚɬɨɱɧɨɣ ɫɬɟɩɟɧɢ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɵɣ ɧɟɩɪɟ-
ɪɵɜɧɵɣ ɦɟɬɨɞ ɬɟɤɭɳɟɝɨ ɩɪɨɝɧɨɡɚ (ɤɨɧɬɪɨɥɹ) ɡɚ ɜɵ-
ɛɪɨɫɨɨɩɚɫɧɨɫɬɶɸ, ɩɨɡɜɨɥɹɸɳɢɣ ɨɫɭɳɟɫɬɜɥɹɬɶ ɨɰɟɧɤɭ

ɜɵɛɪɨɫɨɨɩɚɫɧɨɫɬɢ ɡɚɛɨɟɜ ɫ ɦɢɧɢɦɚɥɶɧɵɦ ɜɥɢɹɧɢɟɦ
ɫɭɛɴɟɤɬɢɜɧɨɝɨ ɮɚɤɬɨɪɚ ɧɚ ɟɟ ɪɟɡɭɥɶɬɚɬɵ. ȼ ɷɬɨɦ ɧɚ-
ɩɪɚɜɥɟɧɢɢ ɩɪɨɜɟɞɟɧɵ ɦɧɨɝɨɱɢɫɥɟɧɧɵɟ ɪɚɡɪɚɛɨɬɤɢ ɢ
ɩɪɟɞɥɨɠɟɧɨ ɧɟɫɤɨɥɶɤɨ ɦɟɬɨɞɨɜ ɩɪɨɝɧɨɡɚ. Ɉɞɧɚɤɨ ɧɢ
ɨɞɢɧ ɢɡ ɷɬɢɯ ɦɟɬɨɞɨɜ ɧɟ ɨɛɥɚɞɚɟɬ ɞɨɫɬɨɜɟɪɧɨɫɬɶɸ,
ɞɨɫɬɚɬɨɱɧɨɣ ɞɥɹ ɟɝɨ ɷɮɮɟɤɬɢɜɧɨɝɨ ɩɪɢɦɟɧɟɧɢɹ.

ɉɨɷɬɨɦɭ ɩɨɩɪɟɠɧɟɦɭ ɫɨɝɥɚɫɧɨ ɞɟɣɫɬɜɭɸɳɟɣ
©ɂɧɫɬɪɭɤɰɢɢ ɩɨ ɛɟɡɨɩɚɫɧɨɦɭ ɜɟɞɟɧɢɸ ɝɨɪɧɵɯ ɪɚɛɨɬ
ɧɚ ɩɥɚɫɬɚɯ, ɨɩɚɫɧɵɯ ɩɨ ɜɧɟɡɚɩɧɵɦ ɜɵɛɪɨɫɚɦ ɭɝɥɹ
ɩɨɪɨɞɵ) ɢ ɝɚɡɚ» [2] ɩɪɢɦɟɧɹɟɬɫɹ ɦɟɬɨɞ ɬɟɤɭɳɟɝɨ ɩɪɨ-
ɝɧɨɡɚ ɜɵɛɪɨɫɨɨɩɚɫɧɨɫɬɢ ɩɨ ɫɬɪɭɤɬɭɪɟ ɩɥɚɫɬɚ ɢ ɧɚ-
ɱɚɥɶɧɨɣ ɫɤɨɪɨɫɬɢ ɝɚɡɨɜɵɞɟɥɟɧɢɹ ɢɡ ɩɪɨɝɧɨɡɧɵɯ
ɫɤɜɚɠɢɧ (ɲɩɭɪɨɜ), ɩɪɨɛɭɪɟɧɧɵɯ ɩɨ ɩɨɬɟɧɰɢɚɥɶɧɨ ɜɵ-
ɛɪɨɫɨɨɩɚɫɧɨɣ ɭɝɨɥɶɧɨɣ ɩɚɱɤɟ, ɟɫɥɢ ɩɨɫɥɟɞɧɹɹ ɩɪɢ-
ɫɭɬɫɬɜɭɟɬ ɜ ɫɟɱɟɧɢɢ ɡɚɛɨɹ.

Ɉɧ ɩɨɡɜɨɥɹɟɬ ɧɚɞɟɠɧɨ ɢ ɫɜɨɟɜɪɟɦɟɧɧɨ ɭɫɬɚ-
ɧɚɜɥɢɜɚɬɶ ɜɵɛɪɨɫɨɨɩɚɫɧɵɟ ɡɨɧɵ, ɩɪɨɫɬ ɜ ɩɪɢɦɟɧɟ-
ɧɢɢ, ɧɟ ɬɪɟɛɭɟɬ ɝɪɨɦɨɡɞɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ. ɉɪɨɝɧɨɡ
ɜɵɛɪɨɫɨɨɩɚɫɧɨɫɬɢ ɡɨɧɵ ɜ ɨɤɪɟɫɬɧɨɫɬɢ ɡɚɛɨɹ ɜɵɪɚ-
ɛɨɬɤɢ ɜɵɞɚɟɬɫɹ ɫɪɚɡɭ ɩɨɫɥɟ ɜɵɩɨɥɧɟɧɢɹ ɰɢɤɥɚ ɪɚɛɨɬ
ɩɨ ɨɩɪɟɞɟɥɟɧɢɸ ɩɪɨɱɧɨɫɬɢ ɫɥɚɝɚɸɳɢɯ ɭɝɨɥɶɧɵɣ
ɩɥɚɫɬ ɜ ɫɟɱɟɧɢɢ ɜɵɪɚɛɨɬɤɢ ɩɚɱɟɤ ɭɝɥɹ ɢ ɢɡɦɟɪɟɧɢɹ ɜ
ɩɪɨɰɟɫɫɟ ɛɭɪɟɧɢɹ ɩɪɨɝɧɨɡɧɵɯ ɫɤɜɚɠɢɧ ɩɨɢɧɬɟɪɜɚɥɶ-
ɧɵɯ ɡɧɚɱɟɧɢɣ ɧɚɱɚɥɶɧɨɣ ɫɤɨɪɨɫɬɢ ɝɚɡɨɜɵɞɟɥɟɧɢɹ ɢɡ
ɫɤɜɚɠɢɧ.

ȿɫɥɢ ɜ ɫɟɱɟɧɢɢ ɡɚɛɨɹ ɨɩɟɪɚɬɢɜɧɵɦɢ ɢɡɦɟɪɟ-
ɧɢɹɦɢ ɩɪɨɱɧɨɫɬɢ ɭɝɥɹ, ɡɚɧɢɦɚɸɳɢɦɢ 10-15 ɦɢɧ, ɭɫ-
ɬɚɧɚɜɥɢɜɚɟɬɫɹ ɨɬɫɭɬɫɬɜɢɟ ɩɨɬɟɧɰɢɚɥɶɧɨ ɜɵɛɪɨɫɨ-
ɨɩɚɫɧɨɣ ɩɚɱɤɢ, ɬɨ ɡɨɧɚ ɜ ɨɤɪɟɫɬɧɨɫɬɢ ɡɚɛɨɹ ɩɪɨɜɨɞɢ-
ɦɨɣ ɝɨɪɧɨɣ ɜɵɪɚɛɨɬɤɢ ɨɬɧɨɫɢɬɫɹ ɤ ɧɟɜɵɛɪɨɫɨɨɩɚɫ-
ɧɵɦ ɛɟɡ ɛɭɪɟɧɢɹ ɩɪɨɝɧɨɡɧɵɯ ɫɤɜɚɠɢɧ ɢ ɢɡɦɟɪɟɧɢɣ
ɫɤɨɪɨɫɬɢ ɝɚɡɨɜɵɞɟɥɟɧɢɹ.

ɉɨɥɨɠɢɬɟɥɶɧɵɦ ɦɨɦɟɧɬɨɦ ɩɪɢ ɩɪɢɦɟɧɟɧɢɢ ɦɟ-
ɬɨɞɚ ɹɜɥɹɟɬɫɹ ɨɰɟɧɤɚ ɜɵɛɪɨɫɨɨɩɚɫɧɨɫɬɢ ɫ ɨɩɟɪɟɠɟ-
ɧɢɟɦ ɩɪɨɝɧɨɡɧɵɦɢ ɫɤɜɚɠɢɧɚɦɢ ɡɚɛɨɹ ɜɵɪɚɛɨɬɤɢ. ɂɡ-
ɜɟɫɬɧɨ, ɱɬɨ ɜɵɛɪɨɫɨɨɩɚɫɧɵɟ ɡɨɧɵ ɭɝɨɥɶɧɵɯ ɩɥɚɫɬɨɜ
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ɯɚɪɚɤɬɟɪɢɡɭɸɬɫɹ ɪɚɡɜɢɬɢɟɦ ɜɩɟɪɟɞɢ ɡɚɛɨɹ ɤɜɚɡɢɩɚ-
ɪɚɥɥɟɥɶɧɵɯ ɩɥɨɫɤɨɫɬɢ ɡɚɛɨɹ ɫɢɫɬɟɦ ɬɪɟɳɢɧ, ɡɚɩɨɥ-
ɧɟɧɧɵɯ ɝɚɡɨɦ ɩɨɞ ɜɵɫɨɤɢɦ ɞɚɜɥɟɧɢɟɦ [3]. ɂɦɟɧɧɨ
ɧɚɥɢɱɢɟ ɷɬɢɯ ɬɪɟɳɢɧ ɩɪɟɞɨɩɪɟɞɟɥɹɟɬ ɜɨɡɦɨɠɧɨɫɬɶ
ɪɚɡɜɹɡɵɜɚɧɢɹ ɜɧɟɡɚɩɧɨɝɨ ɜɵɛɪɨɫɚ ɭɝɥɹ ɢ ɝɚɡɚ ɩɪɢ
ɩɨɞɜɢɝɚɧɢɢ ɡɚɛɨɹ ɜɵɪɚɛɨɬɤɢ. ɉɪɢ ɛɭɪɟɧɢɢ ɫɤɜɚɠɢɧ ɜ
ɢɧɬɟɪɜɚɥɟ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɦ ɦɚɤɫɢɦɚɥɶɧɨɦɭ ɪɚɡɜɢ-
ɬɢɸ ɬɪɟɳɢɧ, ɪɟɡɤɨ ɜɨɡɪɚɫɬɚɟɬ ɝɚɡɨɜɵɞɟɥɟɧɢɟ, ɱɬɨ ɪɟ-
ɝɢɫɬɪɢɪɭɟɬɫɹ ɢɡɦɟɪɟɧɢɟɦ ɫɪɚɡɭ ɩɨɫɥɟ ɨɤɨɧɱɚɧɢɹ ɛɭ-
ɪɟɧɢɹ ɜ ɞɚɧɧɨɦ ɢɧɬɟɪɜɚɥɟ ɡɧɚɱɟɧɢɹ ɧɚɱɚɥɶɧɨɣ ɫɤɨ-
ɪɨɫɬɢ ɝɚɡɨɜɵɞɟɥɟɧɢɹ gɧ [4]. Ʉɪɢɜɵɟ ɢɡɦɟɧɟɧɢɹ ɞɚɧɧɨ-
ɝɨ ɩɚɪɚɦɟɬɪɚ ɜ ɜɵɛɪɨɫɨɨɩɚɫɧɵɯ ɡɨɧɚɯ, ɩɨɥɭɱɟɧɧɵɟ
ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɩɟɪɟɞ ɜɧɟɡɚɩɧɵɦɢ ɜɵɛɪɨɫɚɦɢ ɭɝɥɹ
ɢ ɝɚɡɚ, ɯɚɪɚɤɬɟɪɢɡɭɸɬɫɹ ɧɚɥɢɱɢɟɦ ɹɪɤɨ ɜɵɪɚɠɟɧɧɨɝɨ
ɦɚɤɫɢɦɭɦɚ ɧɚ ɨɩɪɟɞɟɥɟɧɧɨɦ ɭɞɚɥɟɧɢɢ ɨɬ ɭɫɬɶɹ  ɫɤɜɚ-
ɠɢɧɵ (ɪɢɫ.1). ɗɬɨ ɭɠɟ ɝɨɜɨɪɢɬ ɨ ɩɨɬɟɧɰɢɚɥɶɧɨɣ ɜɵ-
ɛɪɨɫɨɨɩɚɫɧɨɫɬɢ ɡɨɧɵ.

ȼɟɥɢɱɢɧɚ ɧɚɱɚɥɶɧɨɣ ɫɤɨɪɨɫɬɢ ɝɚɡɨɜɵɞɟɥɟɧɢɹ ɢɡ
ɢɧɬɟɪɜɚɥɚ ɲɩɭɪɚ ɟɞɢɧɢɱɧɨɣ ɞɥɢɧɵ ɦɨɠɟɬ ɛɵɬɶ ɜɵ-
ɪɚɠɟɧɚ ɫɥɟɞɭɸɳɟɣ ɡɚɜɢɫɢɦɨɫɬɶɸ, ɩɨɥɭɱɟɧɧɨɣ ɧɚ ɨɫ-
ɧɨɜɟ ɡɚɤɨɧɚ Ⱦɚɪɫɢ [5]:
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ɝɞɟ gɧ.x – ɧɚɱɚɥɶɧɚɹ ɫɤɨɪɨɫɬɶ ɝɚɡɨɜɵɞɟɥɟɧɢɹ ɢɡ ɢɧ-
ɬɟɪɜɚɥɚ ɫɤɜɚɠɢɧɵ ɟɞɢɧɢɱɧɨɣ ɞɥɢɧɵ ɧɚ ɪɚɫɫɬɨɹɧɢɢ x
ɨɬ ɡɚɛɨɹ; kx – ɤɨɷɮɮɢɰɢɟɧɬ ɩɪɨɧɢɰɚɟɦɨɫɬɢ ɦɚɫɫɢɜɚ;
Pɯ – ɞɚɜɥɟɧɢɟ ɝɚɡɚ ɧɚ ɤɨɧɬɭɪɟ ɩɢɬɚɧɢɹ ɫɤɜɚɠɢɧɵ ɧɚ
ɪɚɫɫɬɨɹɧɢɢ x  ɨɬ ɡɚɛɨɹ; Pc – ɞɚɜɥɟɧɢɟ ɝɚɡɚ ɜ ɫɤɜɚɠɢɧɟ;
Pa – ɚɬɦɨɫɮɟɪɧɨɟ ɞɚɜɥɟɧɢɟ; rk – ɪɚɞɢɭɫ ɤɨɧɬɭɪɚ ɩɢ-
ɬɚɧɢɹ ɫɤɜɚɠɢɧɵ; rc – ɪɚɞɢɭɫ ɫɤɜɚɠɢɧɵ; µ – ɤɨɷɮɮɢɰɢ-

ɟɧɬ ɞɢɧɚɦɢɱɟɫɤɨɣ ɜɹɡɤɨɫɬɢ ɝɚɡɚ.
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Ɋɢɫ. 1. ɂɡɦɟɧɟɧɢɟ ɧɚɱɚɥɶɧɨɣ ɫɤɨɪɨɫɬɢ ɝɚɡɨɜɵɞɟ-
ɥɟɧɢɹ ɜɝɥɭɛɶ ɦɚɫɫɢɜɚ ɜ ɜɵɛɪɨɫɨɨɩɚɫɧɵɯ (1-7) ɢ
ɧɟɜɵɛɪɨɫɨɨɩɚɫɧɵɯ (8-11) ɡɨɧɚɯ: 1, 2, 3, 4, 8, 9 –
ɲɚɯɬɨɩɥɚɫɬɵ Ʉɭɡɛɚɫɫɚ; 5, 10, 11 – ɲɚɯɬɨɩɥɚɫɬɵ

ȼɨɪɤɭɬɵ; 6, 7 – ɲɚɯɬɨɩɥɚɫɬɵ Ⱦɨɧɛɚɫɫɚ

ɂɡ ɡɚɜɢɫɢɦɨɫɬɢ (1) ɜɢɞɧɨ, ɱɬɨ ɜɟɥɢɱɢɧɚ gɧ.x ɡɚ-
ɜɢɫɢɬ, ɜ ɨɫɧɨɜɧɨɦ, ɨɬ ɩɚɪɚɦɟɬɪɨɜ Pɯ, kx ɢ rk.

ȼ ɫɜɨɸ ɨɱɟɪɟɞɶ ɚɤɬɢɜɧɚɹ ɫɢɥɚ ɜɧɟɡɚɩɧɨɝɨ ɜɵ-

ɛɪɨɫɚ ɧɚ ɝɥɭɛɢɧɟ ɯ ɨɬ ɡɚɛɨɹ ɦɨɠɟɬ ɛɵɬɶ ɡɚɩɢɫɚɧɚ ɜ
ɜɢɞɟ [3]:

ɯɯɯa ȜSPF  , (2)

ɝɞɟ Ɋɯ, Sɯ ɢ Ȝɯ – ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɞɚɜɥɟɧɢɟ ɝɚɡɚ, ɩɥɨ-

ɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɩɨɬɟɧɰɢɚɥɶɧɨ ɜɵɛɪɨɫɨ-
ɨɩɚɫɧɨɣ ɭɝɨɥɶɧɨɣ ɩɚɱɤɢ ɢ ɟɟ ɩɪɨɫɜɟɬɧɨɫɬɶ ɜ ɭɝɨɥɶɧɨɦ
ɦɚɫɫɢɜɟ ɧɚ ɪɚɫɫɬɨɹɧɢɢ ɯ ɨɬ ɡɚɛɨɹ.

Ɇɵ ɜɢɞɢɦ, ɱɬɨ ɤɚɤ ɧɚɱɚɥɶɧɚɹ ɫɤɨɪɨɫɬɶ ɝɚɡɨɜɵ-
ɞɟɥɟɧɢɹ, ɬɚɤ ɢ ɚɤɬɢɜɧɚɹ ɫɢɥɚ ɜɧɟɡɚɩɧɨɝɨ ɜɵɛɪɨɫɚ ɭɝ-
ɥɹ ɢ ɝɚɡɚ ɧɚɩɪɹɦɭɸ ɡɚɜɢɫɹɬ ɨɬ ɞɚɜɥɟɧɢɹ ɝɚɡɚ. Ʉɪɨɦɟ
ɬɨɝɨ, ɜɟɥɢɱɢɧɚ gɧ.x  ɢɡɦɟɧɹɟɬɫɹ ɩɪɹɦɨ ɩɪɨɩɨɪɰɢɨɧɚɥɶ-
ɧɨ ɜɟɥɢɱɢɧɟ kx,  ɚ Fa – ɩɪɹɦɨ ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɨ ɜɟɥɢ-
ɱɢɧɟ Ȝɯ. ɇɨ ɜɟɥɢɱɢɧɵ  Ȝɯ ɢ kx  ɢɦɟɸɬ ɩɪɹɦɭɸ ɫɜɹɡɶ ɦɟ-

ɠɞɭ ɫɨɛɨɣ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɢɡɦɟɧɟɧɢɸ ɚɤɬɢɜɧɨɣ ɫɢɥɵ
ɜɧɟɡɚɩɧɨɝɨ ɜɵɛɪɨɫɚ ɛɭɞɟɬ ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ ɢɡɦɟɧɟ-
ɧɢɟ ɜ ɬɭ ɠɟ ɫɬɨɪɨɧɭ ɧɚɱɚɥɶɧɨɣ ɫɤɨɪɨɫɬɢ ɝɚɡɨɜɵɞɟɥɟ-
ɧɢɹ. Ⱥ ɡɧɚɱɢɬ, ɩɨ ɢɡɦɟɧɟɧɢɸ ɩɪɢ ɩɨɞɜɢɝɚɧɢɢ ɡɚɛɨɹ
ɧɚɱɚɥɶɧɨɝɨ ɝɚɡɨɜɵɞɟɥɟɧɢɹ ɢɡ ɩɪɨɝɧɨɡɧɵɯ ɫɤɜɚɠɢɧ
ɦɨɠɧɨ ɩɪɨɝɧɨɡɢɪɨɜɚɬɶ ɜɵɛɪɨɫɨɨɩɚɫɧɨɫɬɶ ɡɨɧɵ ɜɩɟ-
ɪɟɞɢ ɡɚɛɨɹ ɜɵɪɚɛɨɬɤɢ, ɱɬɨ ɢ ɢɫɩɨɥɶɡɭɟɬɫɹ ɜ ɨɩɢɫɚɧ-
ɧɨɦ ɜɵɲɟ ɦɟɬɨɞɟ ɩɪɨɝɧɨɡɚ.

ȼ ɧɚɢɛɨɥɶɲɟɣ ɫɬɟɩɟɧɢ ɜɵɛɪɨɫɨɩɚɫɧɨɫɬɶ ɡɚɛɨɹ
ɨɩɪɟɞɟɥɹɟɬɫɹ ɜɟɥɢɱɢɧɨɣ ɦɚɤɫɢɦɚɥɶɧɨɣ ɩɨ ɞɥɢɧɟ
ɩɪɨɝɧɨɡɧɵɯ ɫɤɜɚɠɢɧ ɧɚɱɚɥɶɧɨɣ ɫɤɨɪɨɫɬɢ ɝɚɡɨɜɵɞɟɥɟ-
ɧɢɹ gɧ.max, ɩɨɫɤɨɥɶɤɭ ɨɧɚ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɡɨɧɟ ɧɚɢɛɨɥɟɟ
ɢɧɬɟɧɫɢɜɧɨɝɨ ɪɚɡɜɢɬɢɹ ɤɜɚɡɢɩɚɪɚɥɥɟɥɶɧɵɯ ɡɚɛɨɸ ɫɢɫ-
ɬɟɦ ɬɪɟɳɢɧ, ɨɩɪɟɞɟɥɹɸɳɢɯ ɜɨɡɦɨɠɧɨɫɬɶ ɜɵɛɪɨɫɚ.

ȼ ɪɟɡɭɥɶɬɚɬɟ ɩɪɨɜɟɞɟɧɧɵɯ ɩɪɢ ɪɚɡɪɚɛɨɬɤɟ ɦɟ-
ɬɨɞɚ ɦɧɨɝɨɱɢɫɥɟɧɧɵɯ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ ɢɫɫɥɟɞɨ-
ɜɚɧɢɣ ɢ ɢɯ ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ ɨɛɪɚɛɨɬɤɢ ɭɫɬɚɧɨɜɥɟɧɨ
ɤɪɢɬɢɱɟɫɤɨɟ ɡɧɚɱɟɧɢɟ ɩɨɤɚɡɚɬɟɥɹ ɜɵɛɪɨɫɨɩɚɫɧɨɫɬɢ
gɧ.max, ɪɚɡɞɟɥɹɸɳɟɟ ɜɵɛɪɨɫɨɩɚɫɧɵɟ ɢ ɧɟɜɵɛɪɨɫɨ-

ɨɩɚɫɧɵɟ ɡɨɧɵ, ɤɨɬɨɪɨɟ ɫɨɫɬɚɜɢɥɨ 4 ɥɦɢɧ [2].
Ɇɟɬɨɞ ɩɪɨɫɬ ɢ ɩɨɡɜɨɥɹɟɬ, ɤɚɤ ɩɨɤɚɡɚɥɚ ɩɪɚɤɬɢɤɚ

ɟɝɨ ɦɚɫɫɨɜɨɝɨ ɩɪɢɦɟɧɟɧɢɹ, ɢɫɤɥɸɱɚɬɶ ɩɪɨɩɭɫɤɢ ɨɩɚɫ-
ɧɵɯ ɡɨɧ ɜ ɩɪɨɰɟɫɫɟ ɬɟɤɭɳɟɝɨ ɩɪɨɝɧɨɡɚ ɜɵɛɪɨɫɨɨɩɚɫ-
ɧɨɫɬɢ. ɇɨ ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɦɟɬɨɞɚ ɜɵɹɜɥɟɧɵ ɢ ɟɝɨ
ɧɟɞɨɫɬɚɬɤɢ.

ȼɨɩɟɪɜɵɯ, ɢɫɩɨɥɶɡɭɟɦɵɟ ɞɥɹ ɨɰɟɧɤɢ ɜɵɛɪɨɫɨ-
ɨɩɚɫɧɨɫɬɢ ɡɧɚɱɟɧɢɹ ɧɚɱɚɥɶɧɨɣ ɫɤɨɪɨɫɬɢ ɝɚɡɨɜɵɞɟɥɟ-
ɧɢɹ, ɢɡɦɟɪɟɧɧɵɟ ɜ ɪɚɡɥɢɱɧɵɯ ɝɨɪɧɨɝɟɨɥɨɝɢɱɟɫɤɢɯ
ɭɫɥɨɜɢɹɯ, ɧɟ ɦɨɝɭɬ ɛɵɬɶ ɫɨɩɨɫɬɚɜɢɦɵ. ȼɟɥɢɱɢɧɚ ɡɨɧɵ
ɪɚɡɝɪɭɡɤɢ ɜ ɨɤɪɟɫɬɧɨɫɬɢ ɲɩɭɪɚ, ɢɡ ɤɨɬɨɪɨɣ ɝɚɡ ɩɨɫɬɭ-
ɩɚɟɬ ɩɪɢ ɛɭɪɟɧɢɢ, ɦɨɠɟɬ ɞɥɹ ɪɚɡɥɢɱɧɵɯ ɭɫɥɨɜɢɣ
ɨɱɟɧɶ ɫɢɥɶɧɨ ɪɚɡɥɢɱɚɬɶɫɹ. ɗɬɨ ɨɱɟɧɶ ɧɚɝɥɹɞɧɨ ɜɢɞɧɨ
ɩɨ ɪɟɡɭɥɶɬɚɬɚɦ ɢɡɦɟɪɟɧɢɣ ɜɵɯɨɞɚ ɛɭɪɨɜɨɝɨ ɲɬɵɛɚ
ɩɪɢ ɛɭɪɟɧɢɢ ɩɪɨɝɧɨɡɧɵɯ ɫɤɜɚɠɢɧ ɢɧɫɬɪɭɦɟɧɬɨɦ ɫ
ɞɢɚɦɟɬɪɨɦ ɛɭɪɨɜɨɝɨ ɪɟɡɰɚ 43 ɦɦ, ɡɧɚɱɟɧɢɹ ɤɨɬɨɪɨɝɨ
ɞɥɹ ɢɧɬɟɪɜɚɥɚ ɫɤɜɚɠɢɧɵ ɞɥɢɧɨɣ 1 ɦ ɦɨɝɭɬ ɫɨɫɬɚɜɥɹɬɶ
ɨɬ 2 ɥ ɞɨ 100 ɥ ɢ ɛɨɥɟɟ. ɂ ɟɫɥɢ ɩɟɪɜɚɹ  ɜɟɥɢɱɢɧɚ ɫɨ-
ɨɬɜɟɬɫɬɜɭɟɬ ɞɢɚɦɟɬɪɭ ɫɤɜɚɠɢɧɵ 43 ɦɦ, ɬɨ ɜɬɨɪɚɹ ɜɟ-
ɥɢɱɢɧɚ – ɞɢɚɦɟɬɪɭ 300 ɦɦ ɢ ɛɨɥɟɟ. ȼɨɜɬɨɪɨɦ ɫɥɭɱɚɟ
ɩɨɜɟɪɯɧɨɫɬɶ ɝɚɡɨɜɵɞɟɥɟɧɢɹ ɢɡ ɢɧɬɟɪɜɚɥɚ ɫɤɜɚɠɢɧɵ
ɩɨɥɭɱɚɟɬɫɹ ɜɨ ɦɧɨɝɨ ɪɚɡ ɛɨɥɶɲɟ. ɉɨɷɬɨɦɭ ɩɨɤɚɡɚɬɟɥɶ
ɜɵɛɪɨɫɨɨɩɚɫɧɨɫɬɢ gɧ.max ɧɟ ɝɨɜɨɪɢɬ ɨ ɫɬɟɩɟɧɢ ɜɵɛɪɨ-

ɫɨɨɩɚɫɧɨɫɬɢ. Ɉɧ ɩɨɡɜɨɥɹɟɬ ɬɨɥɶɤɨ ɩɨ ɟɝɨ ɤɪɢɬɢɱɟɫɤɨ-
ɦɭ ɡɧɚɱɟɧɢɸ ɪɚɡɞɟɥɹɬɶ ɡɨɧɵ, ɝɞɟ ɜɧɟɡɚɩɧɵɣ ɜɵɛɪɨɫ
ɜɨɡɦɨɠɟɧ (gɧ.max  4 ɥɦɢɧ), ɢ ɡɨɧɵ, ɝɞɟ ɜɵɛɪɨɫ ɧɟɜɨɡ-
ɦɨɠɟɧ (gɧ.max  4 ɥɦɢɧ).

ȼɨɜɬɨɪɵɯ, ɜɵɛɪɨɫɨɨɩɚɫɧɨɫɬɶ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ
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ɩɨɤɚɡɚɬɟɥɸ, ɨɬɪɚɠɚɸɳɟɦɭ ɬɨɥɶɤɨ ɚɤɬɢɜɧɭɸ ɫɢɥɭ ɜɧɟ-
ɡɚɩɧɨɝɨ ɜɵɛɪɨɫɚ. ɇɨ ɷɬɨɣ ɫɢɥɟ ɜɫɟɝɞɚ ɩɪɨɬɢɜɨɞɟɣɫɬ-
ɜɭɟɬ ɩɚɫɫɢɜɧɚɹ ɫɢɥɚ. ȼ ɨɩɪɟɞɟɥɟɧɧɨɣ ɫɬɟɩɟɧɢ ɨɧɚ
ɭɱɢɬɵɜɚɟɬɫɹ ɬɟɦ, ɱɬɨ ɡɨɧɚ ɨɬɧɨɫɢɬɫɹ ɤ ɨɩɚɫɧɵɦ ɬɨɥɶ-
ɤɨ ɩɪɢ ɧɚɥɢɱɢɢ ɬɟɤɬɨɧɢɱɟɫɤɢ ɧɚɪɭɲɟɧɧɨɣ ɫɬɪɭɤɬɭɪɵ
ɭɝɥɹ. ɇɨ ɷɬɨɝɨ ɧɟɞɨɫɬɚɬɨɱɧɨ, ɬɚɤ ɤɚɤ ɭɝɥɢ ɧɚɪɭɲɟɧɧɨɣ
ɫɬɪɭɤɬɭɪɵ ɦɨɝɭɬ ɫɭɳɟɫɬɜɟɧɧɨ ɨɬɥɢɱɚɬɶɫɹ ɩɨ ɩɪɨɱɧɨ-
ɫɬɢ ɢ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɩɨ ɜɟɥɢɱɢɧɟ ɩɚɫɫɢɜɧɨɣ ɫɢɥɵ,
ɩɪɟɩɹɬɫɬɜɭɸɳɟɣ ɪɚɡɜɢɬɢɸ ɜɧɟɡɚɩɧɨɝɨ ɜɵɛɪɨɫɚ.

ɋ ɭɱɟɬɨɦ ɭɤɚɡɚɧɧɵɯ ɜɵɲɟ ɧɟɞɨɫɬɚɬɤɨɜ ɛɵɥɢ
ɜɵɩɨɥɧɟɧɵ ɧɚɭɱɧɨɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɟ ɪɚɛɨɬɵ ɩɨ ɫɨ-
ɜɟɪɲɟɧɫɬɜɨɜɚɧɢɸ ɦɟɬɨɞɚ ɩɪɨɝɧɨɡɚ. ɂɡ ɝɟɨɦɟɬɪɢɱɟ-
ɫɤɢɯ ɫɨɨɛɪɚɠɟɧɢɣ ɛɵɥɚ ɫɮɨɪɦɭɥɢɪɨɜɚɧɚ ɡɚɜɢɫɢ-
ɦɨɫɬɶ ɞɥɹ ɩɪɢɜɟɞɟɧɢɹ ɢɡɦɟɪɟɧɧɨɣ ɫɤɨɪɨɫɬɢ ɝɚɡɨɜɵ-
ɞɟɥɟɧɢɹ ɢɡ ɢɧɬɟɪɜɚɥɚ ɫɤɜɚɠɢɧɵ ɤ ɩɪɨɟɤɬɧɨɦɭ ɞɢɚ-
ɦɟɬɪɭ ɫɤɜɚɠɢɧɵ (ɩɪɨɟɤɬɧɨɦɭ ɞɢɚɦɟɬɪɭ ɛɭɪɨɜɨɝɨ ɪɟɡ-
ɰɚ):

i

ɩɪ

ɧ.i

*

ɧ.i
S

S
gg  , (3)

ɝɞɟ gɧ.i  ɢ g
*
ɧ.i – ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɢɡɦɟɪɟɧɧɨɟ ɢ ɩɪɢɜɟ-

ɞɟɧɧɨɟ ɡɧɚɱɟɧɢɹ ɧɚɱɚɥɶɧɨɣ ɫɤɨɪɨɫɬɢ ɝɚɡɨɜɵɞɟɥɟɧɢɹ
ɢɡ ɲɩɭɪɨɜ ɜ iɬɨɦ ɢɧɬɟɪɜɚɥɟ; Si  ɢ Sɩɪ – ɫɨɨɬɜɟɬɫɬɜɟɧ-

ɧɨ ɢɡɦɟɪɟɧɧɨɟ ɢ ɩɪɨɟɤɬɧɨɟ ɡɧɚɱɟɧɢɹ ɜɵɯɨɞɚ ɛɭɪɨɜɨ-
ɝɨ ɲɬɵɛɚ  ɜ ɬɨɦ ɠɟ ɢɧɬɟɪɜɚɥɟ.

Ɋɚɡɪɚɛɨɬɚɧ ɩɨɤɚɡɚɬɟɥɶ ɜɵɛɪɨɫɨɨɩɚɫɧɨɫɬɢ, ɨɬ-
ɪɚɠɚɸɳɢɣ ɤɚɤ ɚɤɬɢɜɧɭɸ ɫɢɥɭ ɜɧɟɡɚɩɧɨɝɨ ɜɵɛɪɨɫɚ ɭɝ-
ɥɹ ɢ ɝɚɡɚ, ɬɚɤ ɢ ɩɚɫɫɢɜɧɭɸ ɫɢɥɭ. Ʉɪɨɦɟ ɬɨɝɨ, ɜ ɩɨɤɚɡɚ-
ɬɟɥɟ ɜɦɟɫɬɨ ɦɚɤɫɢɦɚɥɶɧɨɣ ɧɚɱɚɥɶɧɨɣ ɫɤɨɪɨɫɬɢ ɝɚɡɨ-
ɜɵɞɟɥɟɧɢɹ ɭɱɢɬɵɜɚɟɬɫɹ ɝɪɚɞɢɟɧɬ ɩɪɢɜɟɞɟɧɧɨɣ ɧɚ-
ɱɚɥɶɧɨɣ ɫɤɨɪɨɫɬɢ ɝɚɡɨɜɵɞɟɥɟɧɢɹ ɩɨ ɞɥɢɧɟ ɫɤɜɚɠɢɧɵ

*g

ɧɡɧ.max

l

)*g*g (
, ɜ ɛɨɥɶɲɟɣ ɫɬɟɩɟɧɢ ɨɬɪɚɠɚɸɳɢɣ

ɚɤɬɢɜɧɭɸ ɫɢɥɭ ɜɧɟɡɚɩɧɨɝɨ ɜɵɛɪɨɫɚ. ɉɨɤɚɡɚɬɟɥɶ ɢɦɟ-
ɟɬ ɜɢɞ:

,

*gɜ

ɧɡɧ.maxɜ

lf

)*g*(gɫm
B


 (4)

ɝɞɟ ɫ – ɩɨɫɬɨɹɧɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ, ɦɢɧɥ; mɜ – ɦɨɳ-

ɧɨɫɬɶ ɩɨɬɟɧɰɢɚɥɶɧɨ ɜɵɛɪɨɫɨɨɩɚɫɧɨɣ ɩɚɱɤɢ (ɫɨɜɨɤɭɩ-
ɧɨɫɬɢ ɫɦɟɠɧɵɯ ɩɚɱɟɤ) ɜ ɬɨɱɤɚɯ ɛɭɪɟɧɢɹ ɫɤɜɚɠɢɧ, ɦ;
fɜ – ɤɨɷɮɮɢɰɢɟɧɬ ɤɪɟɩɨɫɬɢ ɩɨ ɆɆɉɪɨɬɨɞɶɹɤɨɧɨɜɭ
ɞɚɧɧɨɣ ɩɚɱɤɢ (ɫɨɜɨɤɭɩɧɨɫɬɢ ɩɚɱɟɤ) ɜ ɷɬɢɯ ɠɟ ɬɨɱɤɚɯ;
lg* – ɪɚɫɫɬɨɹɧɢɟ ɞɨ ɫɟɪɟɞɢɧɵ ɢɧɬɟɪɜɚɥɚ ɫɤɜɚɠɢɧɵ, ɜ
ɤɨɬɨɪɨɦ ɩɨɥɭɱɟɧɨ gɧ.max, ɦ.

Ⱦɚɧɧɵɦɢ ɩɪɨɜɟɞɟɧɧɨɣ ɩɪɚɤɬɢɱɟɫɤɨɣ ɩɪɨɜɟɪɤɢ
ɭɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɩɨɤɚɡɚɬɟɥɹ ɜɵ-
ɛɪɨɫɨɨɩɚɫɧɨɫɬɢ ȼ ɞɨɫɬɨɜɟɪɧɨɫɬɶ ɩɪɨɝɧɨɡɚ (ɤɨɧɬɪɨɥɹ)

ɜɵɛɪɨɫɨɨɩɚɫɧɨɫɬɢ ɩɨɜɵɲɚɟɬɫɹ ɜ 2-3 ɪɚɡɚ ɩɨ ɫɪɚɜɧɟ-
ɧɢɸ ɫ ɞɟɣɫɬɜɭɸɳɢɦ ɦɟɬɨɞɨɦ ɢ ɫɬɚɧɨɜɢɬɫɹ ɩɪɢɟɦɥɟ-
ɦɨɣ ɞɥɹ ɜɵɩɨɥɧɟɧɢɹ ɨɰɟɧɤɢ ɜɵɛɪɨɫɨɨɩɚɫɧɨɫɬɢ ɡɚɛɨ-
ɟɜ ɝɨɪɧɵɯ ɜɵɪɚɛɨɬɨɤ. ɋɨɝɥɚɫɧɨ ɂɧɫɬɪɭɤɰɢɢ [2], ɩɨɤɚ-
ɡɚɬɟɥɶ ȼ ɦɨɠɟɬ ɩɪɢɦɟɧɹɬɶɫɹ ɩɨ ɫɨɝɥɚɫɨɜɚɧɢɸ ɫ ɨɪɝɚ-
ɧɢɡɚɰɢɟɣɪɚɡɪɚɛɨɬɱɢɤɨɦ ɦɟɬɨɞɚ ɩɪɨɝɧɨɡɚ ɞɥɹ ɭɬɨɱ-
ɧɟɧɢɹ ɜɵɛɪɨɫɨɨɩɚɫɧɨɫɬɢ.

ɇɨ, ɭɱɢɬɵɜɚɹ ɫɬɪɟɦɥɟɧɢɟ ɩɪɢɦɟɧɹɬɶ ɜ ɆɎɋȻ
ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɵɟ ɦɟɬɨɞɵ ɤɨɧɬɪɨɥɹ ɡɚ ɫɨɫɬɨɹɧɢɟɦ

ɝɨɪɧɨɝɨ ɦɚɫɫɢɜɚ, ɫɥɟɞɭɟɬ ɤɨɧɫɬɚɬɢɪɨɜɚɬɶ, ɱɬɨ ɦɟɬɨɞɵ
ɩɪɨɝɧɨɡɚ ɜɵɛɪɨɫɨɨɩɚɫɧɨɫɬɢ, ɨɫɧɨɜɚɧɧɵɟ ɧɚ ɨɩɪɟɞɟ-
ɥɟɧɢɢ ɩɪɨɱɧɨɫɬɢ ɭɝɨɥɶɧɵɯ ɩɚɱɟɤ ɢ ɩɚɪɚɦɟɬɪɨɜ ɝɚɡɨ-
ɞɢɧɚɦɢɱɟɫɤɨɣ ɪɟɚɤɰɢɢ ɦɚɫɫɢɜɚ ɧɚ ɛɭɪɟɧɢɟ ɫɤɜɚɠɢɧ,
ɩɪɚɤɬɢɱɟɫɤɢ ɧɟ ɩɨɞɞɚɸɬɫɹ ɚɜɬɨɦɚɬɢɡɚɰɢɢ, ɩɨɫɤɨɥɶɤɭ
ɢɡɦɟɪɟɧɢɹ ɷɬɢɯ ɩɚɪɚɦɟɬɪɨɜ ɜɵɩɨɥɧɹɸɬɫɹ ɩɪɢɛɨɪɚɦɢ,
ɧɟ ɩɪɢɫɩɨɫɨɛɥɟɧɧɵɦɢ ɞɥɹ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɣ ɩɟ-
ɪɟɞɚɱɢ ɫɢɝɧɚɥɨɜ ɧɚ ɫɟɪɜɟɪ.

Ɋɟɲɟɧɢɟ ɷɬɨɣ ɩɪɨɛɥɟɦɵ ɜɨɡɦɨɠɧɨ ɩɪɢ ɢɫɩɨɥɶ-
ɡɨɜɚɧɢɢ ɞɥɹ ɨɰɟɧɤɢ ɜɵɛɪɨɫɨɨɩɚɫɧɨɫɬɢ ɩɪɢɡɧɚɤɨɜ,
ɧɟɩɪɟɪɵɜɧɨ ɢ ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɪɟɝɢɫɬɪɢɪɭɟɦɵɯ ɩɪɢ
ɩɨɞɜɢɝɚɧɢɢ ɡɚɛɨɟɜ ɜɵɪɚɛɨɬɨɤ. ɉɨɩɵɬɤɢ ɪɚɡɪɚɛɨɬɤɢ
ɬɚɤɨɝɨ ɦɟɬɨɞɚ ɩɪɨɝɧɨɡɚ ɧɟɨɞɧɨɤɪɚɬɧɨ ɞɟɥɚɥɢɫɶ [6-8 ɢ
ɞɪ.]. ɉɪɢ ɷɬɨɦ ɢɫɩɨɥɶɡɨɜɚɥɢɫɶ ȺȽɄ ɢ ɚɩɩɚɪɚɬɭɪɚ ɞɥɹ
ɪɟɝɢɫɬɪɚɰɢɢ ɚɤɭɫɬɢɱɟɫɤɨɣ ɚɤɬɢɜɧɨɫɬɢ ɩɪɢɡɚɛɨɣɧɨɣ
ɱɚɫɬɢ ɦɚɫɫɢɜɚ. Ɉɞɧɚɤɨ ɢɦɟɸɳɢɟɫɹ ɪɚɡɪɚɛɨɬɤɢ ɧɟ ɨɛ-
ɥɚɞɚɸɬ ɬɨɱɧɨɫɬɶɸ ɢ ɧɚɞɟɠɧɨɫɬɶɸ, ɩɨɡɜɨɥɹɸɳɟɣ
ɩɪɢɦɟɧɹɬɶ ɢɯ ɜ ɤɚɱɟɫɬɜɟ ɫɚɦɨɫɬɨɹɬɟɥɶɧɵɯ ɦɟɬɨɞɨɜ
ɧɟɩɪɟɪɵɜɧɨɝɨ ɩɪɨɝɧɨɡɚ (ɤɨɧɬɪɨɥɹ) ɡɚ ɜɵɛɪɨɫɨɨɩɚɫ-
ɧɨɫɬɶɸ ɡɚɛɨɟɜ ɜɵɪɚɛɨɬɨɤ. ɋɥɟɞɭɟɬ ɩɪɨɞɨɥɠɚɬɶ ɪɚɛɨ-
ɬɭ ɧɚɞ ɭɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɟɦ ɷɬɢɯ ɦɟɬɨɞɨɜ.

ȼ ɤɚɱɟɫɬɜɟ ɨɬɩɪɚɜɧɨɝɨ ɩɭɧɤɬɚ ɦɨɠɧɨ ɢɫɩɨɥɶɡɨ-
ɜɚɬɶ ɭɬɨɱɧɟɧɧɵɟ ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɨ ɩɪɟɞɜɵɛɪɨɫɧɨɦ
ɫɨɫɬɨɹɧɢɢ ɩɪɢɡɚɛɨɣɧɨɣ ɱɚɫɬɢ ɭɝɨɥɶɧɨɝɨ ɦɚɫɫɢɜɚ [4].
ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɷɬɢɦɢ ɩɪɟɞɫɬɚɜɥɟɧɢɹɦɢ ɩɟɪɟɞ ɜɧɟ-
ɡɚɩɧɵɦ ɜɵɛɪɨɫɨɦ ɩɨɬɟɧɰɢɚɥɶɧɨ ɜɵɛɪɨɫɨɩɚɫɧɚɹ ɩɚɱ-
ɤɚ ɭɝɥɹ ɧɚɯɨɞɢɬɫɹ ɜ ɞɢɧɚɦɢɱɧɨɦ ɫɨɫɬɨɹɧɢɢ, ɤɢɧɟɬɢ-
ɱɟɫɤɚɹ ɷɧɟɪɝɢɹ ɫɦɟɳɟɧɢɣ ɦɚɫɫɢɜɚ ɢ ɷɧɟɪɝɢɹ ɫɨɪɛɰɢɢ
ɦɟɬɚɧɚ ɩɟɪɟɯɨɞɹɬ ɜ ɩɨɬɟɧɰɢɚɥɶɧɭɸ ɷɧɟɪɝɢɸ, ɢɞɟɬ
ɷɧɟɪɝɨɧɚɫɵɳɟɧɢɟ ɦɚɫɫɢɜɚ. ɂ ɡɞɟɫɶ ɜɨɡɧɢɤɚɟɬ ɢɞɟɹ
ɩɪɢ ɩɪɨɜɟɞɟɧɢɢ ɝɨɪɧɵɯ ɜɵɪɚɛɨɬɨɤ ɫ ɩɨɦɨɳɶɸ ɨɩɪɟ-
ɞɟɥɟɧɧɨɣ ɝɟɨɮɢɡɢɱɟɫɤɨɣ ɚɩɩɚɪɚɬɭɪɵ ɭɥɚɜɥɢɜɚɬɶ
ɩɪɢɡɧɚɤɢ ɜɵɫɨɤɨɣ ɷɧɟɪɝɨɧɚɫɵɳɟɧɧɨɫɬɢ ɦɚɫɫɢɜɚ, ɫɜɢ-
ɞɟɬɟɥɶɫɬɜɭɸɳɟɣ ɨ ɜɵɫɨɤɨɣ ɝɚɡɨɞɢɧɚɦɢɱɟɫɤɨɣ ɨɩɚɫ-
ɧɨɫɬɢ ɡɨɧɵ.

ɋɞɟɥɚɧɵ ɨɩɪɟɞɟɥɟɧɧɵɟ ɲɚɝɢ ɜ ɞɚɧɧɨɦ ɧɚɩɪɚɜ-
ɥɟɧɢɢ. ɗɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɦɢ ɢɫɫɥɟɞɨɜɚɧɢɹɦɢ ɧɚ
ɲɚɯɬɚɯ «ɑɟɪɬɢɧɫɤɚɹ» ɢ «ɇɨɜɚɹ» ɭɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ ɩɨ
ɫɪɟɞɧɟɦɭ ɩɨɤɚɡɚɬɟɥɸ ɚɤɬɢɜɧɨɫɬɢ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɨɝɨ
ɢɡɥɭɱɟɧɢɹ ɢɡ ɩɪɢɡɚɛɨɣɧɨɣ ɱɚɫɬɢ ɝɨɪɧɨɝɨ ɦɚɫɫɢɜɚ Ⱥɫɪ
ɩɪɢɛɥɢɠɟɧɢɟ ɤ ɜɵɛɪɨɫɨɨɩɚɫɧɨɣ ɡɨɧɟ ɜɵɹɜɥɹɟɬɫɹ
ɪɚɧɶɲɟ, ɱɟɦ ɩɨ ɞɪɭɝɢɦ ɩɨɤɚɡɚɬɟɥɹɦ: ɦɚɤɫɢɦɚɥɶɧɨɣ
ɧɚɱɚɥɶɧɨɣ ɫɤɨɪɨɫɬɢ ɝɚɡɨɜɵɞɟɥɟɧɢɹ ɢɡ ɤɨɧɬɪɨɥɶɧɵɯ
ɫɤɜɚɠɢɧ gɧ.max  ɢ ɭɜɟɥɢɱɟɧɢɸ ɤɨɧɰɟɧɬɪɚɰɢɢ ɦɟɬɚɧɚ
ɩɪɢ ɨɬɛɨɣɤɟ ɭɝɥɹ ɜ ɡɚɛɨɟ ɫ (ɪɢɫ.2).

ɉɨɤɚɡɚɬɟɥɶ Ⱥɫɪ  ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɜ ɡɚɜɢɫɢɦɨɫɬɢ
ɨɬ ɫɪɟɞɧɟɝɨ ɤɨɥɢɱɟɫɬɜɚ ɢɦɩɭɥɶɫɨɜ ɡɚ ɜɪɟɦɹ ɪɟɝɢɫɬ-
ɪɚɰɢɢ Nɫɪ  ɢ ɤɨɷɮɮɢɰɢɟɧɬɚ ȼ, ɨɬɪɚɠɚɸɳɟɝɨ ɫɨɨɬɧɨ-

ɲɟɧɢɟ ɫɢɥɶɧɵɯ ɢ ɫɥɚɛɵɯ ɢɦɩɭɥɶɫɨɜ ɜ ɩɨɬɨɤɟ ɷɥɟɤ-
ɬɪɨɦɚɝɧɢɬɧɨɝɨ ɢɡɥɭɱɟɧɢɹ.

ɋɨɝɥɚɫɧɨ ɧɨɪɦɚɬɢɜɧɵɦ ɩɨɥɨɠɟɧɢɹɦ, ɡɨɧɚ ɫɱɢ-

ɬɚɟɬɫɹ  ɜɵɛɪɨɫɨɨɩɚɫɧɨɣ, ɟɫɥɢ gɧ.max4 ɥɦɢɧ. ɂɡ ɪɢ-
ɫɭɧɤɚ ɜɢɞɧɨ, ɱɬɨ ɩɚɪɚɦɟɬɪ Ⱥɫɪ ɪɟɚɝɢɪɭɟɬ ɧɚ ɩɪɢɛɥɢ-

ɠɟɧɢɟ ɤ ɜɵɛɪɨɫɨɨɩɚɫɧɨɣ ɡɨɧɟ ɪɚɧɶɲɟ, ɱɟɦ ɞɪɭɝɢɟ
ɪɚɫɫɦɚɬɪɢɜɚɟɦɵɟ ɩɚɪɚɦɟɬɪɵ. Ɉɛ ɷɬɨɦ ɝɨɜɨɪɢɬ ɬɨ,
ɱɬɨ ɦɚɤɫɢɦɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ɩɚɪɚɦɟɬɪɚ Ⱥɫɪ  ɩɨɥɭɱɟɧɨ
ɧɚ ɨɞɢɧ ɰɢɤɥ ɢɡɦɟɪɟɧɢɣ ɪɚɧɶɲɟ, ɱɟɦ ɦɚɤɫɢɦɭɦɵ
ɞɜɭɯ ɞɪɭɝɢɯ ɩɚɪɚɦɟɬɪɨɜ.

ɗɬɨ ɨɡɧɚɱɚɟɬ, ɱɬɨ ɛɟɫɤɨɧɬɚɤɬɧɵɟ ɫɩɨɫɨɛɵ, ɩɨ-
ɡɜɨɥɹɸɳɢɟ ɨɫɭɳɟɫɬɜɥɹɬɶ ɧɟɩɪɟɪɵɜɧɵɣ, ɨɩɟɪɚɬɢɜ-
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ɧɵɣ ɢ ɬɟɯɧɨɥɨɝɢɱɧɵɣ ɤɨɧɬɪɨɥɶ ɡɚ ɫɨɫɬɨɹɧɢɟɦ ɦɚɫɫɢ-
ɜɚ, ɤ ɬɨɦɭ ɠɟ ɦɨɝɭɬ ɛɵɬɶ ɛɨɥɟɟ ɱɭɜɫɬɜɢɬɟɥɶɧɵɦɢ ɤ
ɟɝɨ ɢɡɦɟɧɟɧɢɸ, ɱɟɦ ɞɚɠɟ ɫɩɨɫɨɛɵ, ɨɫɧɨɜɚɧɧɵɟ ɧɚ
ɩɚɪɚɦɟɬɪɚɯ, ɢɡɦɟɪɟɧɧɵɯ ɫ ɨɩɟɪɟɠɟɧɢɟɦ ɢɡ ɩɪɨɛɭ-
ɪɟɧɧɵɯ ɜɩɟɪɟɞ ɫɤɜɚɠɢɧ. Ɉɧɢ ɩɨɞɬɜɟɪɠɞɚɸɬ ɝɢɩɨɬɟɡɭ
ɨɛ ɷɧɟɪɝɟɬɢɱɟɫɤɨɣ ɧɚɫɵɳɟɧɧɨɫɬɢ ɭɝɨɥɶɧɨɝɨ ɦɚɫɫɢɜɚ
ɩɟɪɟɞ ɜɧɟɡɚɩɧɵɦ ɜɵɛɪɨɫɨɦ. ɂɫɫɥɟɞɨɜɚɧɢɹ ɜ ɞɚɧɧɨɦ
ɧɚɩɪɚɜɥɟɧɢɢ ɩɪɟɞɫɬɚɜɥɹɸɬ ɛɨɥɶɲɭɸ ɩɟɪɫɩɟɤɬɢɜɭ, ɢ
ɞɥɹ ɧɢɯ ɧɭɠɧɵ ɫɨɜɪɟɦɟɧɧɵɟ ɚɞɚɩɬɢɪɨɜɚɧɧɵɟ ɤ ɭɫɥɨ-
ɜɢɹɦ ɲɚɯɬ ɩɪɢɛɨɪɵ.

ɉɨɥɭɱɟɧɢɟ ɩɨɥɨɠɢɬɟɥɶɧɵɯ ɪɟɡɭɥɶɬɚɬɨɜ ɜ ɞɚɧ-
ɧɨɦ ɧɚɩɪɚɜɥɟɧɢɢ ɦɨɠɟɬ ɛɵɬɶ ɩɨɥɨɠɟɧɨ ɜ ɨɫɧɨɜɭ ɧɟ-
ɩɪɟɪɵɜɧɨɝɨ ɤɨɧɬɪɨɥɹ ɡɚ ɜɵɛɪɨɫɨɨɩɚɫɧɨɫɬɶɸ ɡɚɛɨɹ,
ɤɨɬɨɪɵɣ ɧɟ ɛɭɞɟɬ ɨɝɪɚɧɢɱɢɜɚɬɶ ɫɤɨɪɨɫɬɶ ɩɨɞɜɢɝɚɧɢɹ
ɡɚɛɨɹ.

ȼɵɛɪɨɫɨɨɩɚɫɧɚɹ ɫɢɬɭɚɰɢɹ ɜ ɩɪɢɡɚɛɨɣɧɨɣ ɡɨɧɟ
ɩɨɞɝɨɬɨɜɢɬɟɥɶɧɨɣ ɜɵɪɚɛɨɬɤɢ ɫɤɥɚɞɵɜɚɟɬɫɹ ɩɪɢ ɧɚɥɢ-
ɱɢɢ ɛɨɥɶɲɢɯ ɝɪɚɞɢɟɧɬɨɜ ɝɚɡɨɜɨɝɨ ɞɚɜɥɟɧɢɹ, ɢɡɦɟɧɟ-
ɧɢɹ ɦɟɯɚɧɢɱɟɫɤɢɯ ɫɜɨɣɫɬɜ ɭɝɥɹ ɜ ɫɬɨɪɨɧɭ ɭɦɟɧɶɲɟɧɢɹ
ɩɪɨɱɧɨɫɬɢ ɢ ɨɛɪɚɡɨɜɚɧɢɹ ɫɢɫɬɟɦ ɫɜɹɡɧɵɯ, ɧɨ ɝɢɞɪɚɜ-
ɥɢɱɟɫɤɢɡɚɦɤɧɭɬɵɯ ɬɪɟɳɢɧ. ɉɨɞɜɢɝɚɧɢɟ ɡɚɛɨɹ ɜ ɬɚɤɨɣ
ɡɨɧɟ, ɤɚɤ ɩɪɚɜɢɥɨ, ɫɨɩɪɨɜɨɠɞɚɟɬɫɹ ɭɦɟɧɶɲɟɧɢɟɦ
ɷɧɟɪɝɨɟɦɤɨɫɬɢ ɨɬɛɨɣɤɢ ɭɝɥɹ, ɭɜɟɥɢɱɟɧɢɟɦ ɝɚɡɨɜɵɞɟ-
ɥɟɧɢɹ ɜ ɡɚɛɨɟ ɢ ɧɟɪɚɜɧɨɦɟɪɧɨɫɬɶɸ ɝɚɡɨɜɵɞɟɥɟɧɢɹ
ɜɫɩɥɟɫɤɚɦɢ). ɗɬɨ ɦɨɠɧɨ ɜɢɞɟɬɶ ɢɡ ɝɪɚɮɢɤɨɜ ɢɡɦɟɧɟ-
ɧɢɹ ɤɨɧɰɟɧɬɪɚɰɢɢ ɦɟɬɚɧɚ ɜ ɜɵɪɚɛɨɬɤɚɯ ɩɟɪɟɞ ɢ ɜ
ɩɪɨɰɟɫɫɟ ɜɧɟɡɚɩɧɵɯ ɜɵɛɪɨɫɨɜ, ɩɨɥɭɱɟɧɧɵɯ ɫ ɩɨɦɨ-
ɳɶɸ ȺȽɄ (ɪɢɫ.3). ɍɠɟ ɨɞɧɢ ɷɬɢ ɜɫɩɥɟɫɤɢ ɩɨɡɜɨɥɹɸɬ
ɩɪɨɝɧɨɡɢɪɨɜɚɬɶ ɜɨɡɦɨɠɧɨɫɬɶ ɜɧɟɡɚɩɧɨɝɨ ɜɵɛɪɨɫɚ ɭɝ-
ɥɹ ɢ ɝɚɡɚ.

Ɋɢɫ.2. ɋɨɩɨɫɬɚɜɢɬɟɥɶɧɵɟ ɝɪɚɮɢɤɢ ɢɡɦɟɧɟɧɢɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɜɵɛɪɨɫɨɨɩɚɫɧɨɫɬɢ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ ɜ
ɰɢɤɥɚɯ ɢɡɦɟɪɟɧɢɣ ɫ ɧɨɦɟɪɨɦ n  ɩɪɢ ɩɪɢɛɥɢɠɟɧɢɢ ɤ ɜɵɛɪɨɫɨɨɩɚɫɧɨɣ ɡɨɧɟ ɜ ɜɟɧɬɢɥɹɰɢɨɧɧɨɦ ɭɤɥɨɧɟ ʋ2

ɲɚɯɬɵ «ɑɟɪɬɢɧɫɤɚɹ» (ɚ) ɢ ɤɨɧɜɟɣɟɪɧɨɦ ɲɬɪɟɤɟ 416 ɲɚɯɬɵ «ɇɨɜɚɹ» (ɛ) ɩɨ ɩɥɚɫɬɭ 4 (Ʉɭɡɛɚɫɫ)
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ɝɞɟ tɪ   ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɡɧɚɱɢɦɨɣ ɝɚɡɨɞɢɧɚɦɢɱɟ-

ɫɤɨɣ ɪɟɚɤɰɢɢ ɧɚ ɜɵɟɦɤɭ ɭɝɨɥɶɧɨɝɨ ɩɥɚɫɬɚ; n   ɱɢɫɥɨ
ɡɚɮɢɤɫɢɪɨɜɚɧɧɵɯ ɡɧɚɱɟɧɢɣ ɤɨɧɰɟɧɬɪɚɰɢɢ ɦɟɬɚɧɚ ɢ

ɪɚɫɯɨɞɚ ɜɨɡɞɭɯɚ ɱɟɪɟɡ ɩɪɨɦɟɠɭɬɤɢ ɜɪɟɦɟɧɢ t=tɪ/n;

ɋɮ   ɡɧɚɱɟɧɢɟ ɮɨɧɨɜɨɣ ɤɨɧɰɟɧɬɪɚɰɢɢ ɦɟɬɚɧɚ, %; ɋ1,

ɋ2, ..., ɋn-1, ɋn,  ɮɢɤɫɢɪɭɟɦɵɟ ɤɨɧɰɟɧɬɪɚɰɢɢ ɦɟɬɚɧɚ
ɧɚ ɦɨɦɟɧɬ ɨɤɨɧɱɚɧɢɹ ɤɚɠɞɨɝɨ ɢɡ n ɜɪɟɦɟɧɧɵɯ ɢɧɬɟɪ-

ɜɚɥɨɜ, %; Q1, Q2, ..., Qn-1, Qn   ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɡɧɚ-
ɱɟɧɢɹ ɪɚɫɯɨɞɚ ɜɨɡɞɭɯɚ (ɩɨ ɩɨɤɚɡɚɧɢɹɦ ɞɚɬɱɢɤɚ ɂɋȼ-

1); Sɩɪ   ɫɟɱɟɧɢɟ ɜɵɪɚɛɨɬɤɢ ɩɨ ɭɝɥɸ ɜ ɩɪɨɯɨɞɤɟ; lɩ 

ɩɨɞɜɢɝɚɧɢɟ ɡɚɛɨɹ ɡɚ ɨɞɢɧ ɰɢɤɥ; ɭ   ɭɞɟɥɶɧɵɣ ɜɟɫ
ɩɥɨɬɧɨɫɬɶ) ɭɝɥɹ.

ɉɚɪɚɦɟɬɪ  ɩɟɪɫɩɟɤɬɢɜɟɧ ɞɥɹ ɩɪɢɦɟɧɟɧɢɹ ɩɪɢ
ɦɨɧɢɬɨɪɢɧɝɟ ɨɩɚɫɧɨɫɬɢ ɡɚɛɨɹ ɜɵɪɚɛɨɬɤɢ ɩɨ ɜɧɟɡɚɩ-
ɧɵɦ ɜɵɛɪɨɫɚɦ ɜ ɩɪɨɰɟɫɫɟ ɪɟɚɥɢɡɚɰɢɢ ɦɧɨɝɨɮɭɧɤ-
ɰɢɨɧɚɥɶɧɨɣ ɫɢɫɬɟɦɵ ɛɟɡɨɩɚɫɧɨɫɬɢ, ɩɨɫɤɨɥɶɤɭ ɤɨɧ-
ɬɪɨɥɶ ɡɚ ɧɢɦ ɦɨɠɟɬ ɛɵɬɶ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧ ɢ ɨɫɭɳɟ-
ɫɬɜɥɹɬɶɫɹ ɧɟɩɪɟɪɵɜɧɨ, ɱɬɨ ɭɞɨɜɥɟɬɜɨɪɹɟɬ ɭɫɥɨɜɢɹɦ
ɆɎɋȻ.

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɩɚɪɚɦɟɬɪ Ⱥɫɪ  ɩɪɢ ɧɟɩɪɟɪɵɜɧɨɣ
ɟɝɨ ɪɟɝɢɫɬɪɚɰɢɢ ɩɨɡɜɨɥɹɟɬ ɫɜɨɟɜɪɟɦɟɧɧɨ ɭɫɬɚɧɨɜɢɬɶ
ɷɧɟɪɝɨɧɚɫɵɳɟɧɧɨɫɬɶ ɦɚɫɫɢɜɚ ɜ ɨɤɪɟɫɬɧɨɫɬɢ ɡɚɛɨɹ
ɝɨɪɧɨɣ ɜɵɪɚɛɨɬɤɢ, ɞɨɫɬɚɬɨɱɧɭɸ ɞɥɹ ɪɚɡɜɹɡɵɜɚɧɢɹ
ɜɧɟɡɚɩɧɨɝɨ ɜɵɛɪɨɫɚ ɭɝɥɹ ɢ ɝɚɡɚ, ɚ ɩɚɪɚɦɟɬɪ Xɷɮ  í
ɞɨɫɬɚɬɨɱɧɨɫɬɶ ɝɚɡɨɜɨɝɨ ɩɨɬɟɧɰɢɚɥɚ ɦɚɫɫɢɜɚ ɞɥɹ ɪɚɡ-
ɜɢɬɢɹ ɹɜɥɟɧɢɹ. Ɉɫɭɳɟɫɬɜɥɟɧɢɟ ɧɟɩɪɟɪɵɜɧɨɝɨ ɤɨɧ-
ɬɪɨɥɹ ɡɚ ɩɚɪɚɦɟɬɪɨɦ Xɷɮ  ɩɪɢɧɰɢɩɢɚɥɶɧɨɣ ɫɥɨɠɧɨɫɬɢ
ɧɟ ɩɪɟɞɫɬɚɜɥɹɟɬ, ɬɤ. ɧɟɨɛɯɨɞɢɦɵɟ ɞɥɹ ɟɝɨ ɨɩɪɟɞɟ-
ɥɟɧɢɹ ɩɟɪɟɦɟɧɧɵɟ ɩɚɪɚɦɟɬɪɵ ɋ ɢ Q  ɩɨɫɬɨɹɧɧɨ ɪɟɝɢ-

ɫɬɪɢɪɭɸɬɫɹ ɫ ɩɨɦɨɳɶɸ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɣ ɚɩɩɚɪɚ-
ɬɭɪɵ. Ⱦɥɹ ɢɡɦɟɪɟɧɢɹ ɩɚɪɚɦɟɬɪɚ Ⱥɫɪ  ɫɭɳɟɫɬɜɭɸɬ ɩɟ-

ɪɟɧɨɫɧɵɟ ɩɪɢɛɨɪɵ «ȼɨɥɧɚ», ɫɟɪɢɣɧɨ ɜɵɩɭɫɤɚɜɲɢɟɫɹ
ɈȺɈ «ȼɇɂɆɂ». ɇɚ ɢɯ ɨɫɧɨɜɟ ɦɨɠɟɬ ɛɵɬɶ ɪɚɡɪɚɛɨɬɚ-
ɧɚ ɚɩɩɚɪɚɬɭɪɚ ɞɥɹ ɧɟɩɪɟɪɵɜɧɨɝɨ ɤɨɧɬɪɨɥɹ ɞɚɧɧɨɝɨ
ɩɚɪɚɦɟɬɪɚ.

Ɉɛɴɟɞɢɧɟɧɢɟ ɪɟɡɭɥɶɬɚɬɨɜ ɢɡɦɟɪɟɧɢɣ ɫ ɩɨɦɨ-
ɳɶɸ ȺȽɄ ɢ ɚɩɩɚɪɚɬɭɪɵ ɢɡɦɟɪɟɧɢɹ ɚɤɬɢɜɧɨɫɬɢ ɷɥɟɤ-
ɬɪɨɦɚɝɧɢɬɧɨɝɨ ɢɡɥɭɱɟɧɢɹ ɧɚ ɨɞɧɨɦ ɫɟɪɜɟɪɟ, ɜɵɩɨɥ-
ɧɹɸɳɟɦ ɩɨ ɫɩɟɰɢɚɥɶɧɨɣ ɩɪɨɝɪɚɦɦɟ ɪɚɫɱɟɬ ɩɨ ɨɰɟɧɤɟ
ɜɵɛɪɨɫɨɨɩɚɫɧɨɫɬɢ ɡɚɛɨɹ ɝɨɪɧɨɣ ɜɵɪɚɛɨɬɤɢ, ɩɨɡɜɨɥɢɬ
ɨɫɭɳɟɫɬɜɥɹɬɶ ɤɨɧɬɪɨɥɶ ɡɚ ɟɝɨ ɜɵɛɪɨɫɨɨɩɚɫɧɨɫɬɶɸ.

ɋɥɟɞɭɟɬ ɨɬɦɟɬɢɬɶ, ɱɬɨ, ɤɚɤ ɩɨɤɚɡɚɥɚ ɩɪɚɤɬɢɤɚ
ɜɟɞɟɧɢɹ ɝɨɪɧɵɯ ɪɚɛɨɬ ɧɚ ɜɵɛɪɨɫɨɨɩɚɫɧɵɯ ɩɥɚɫɬɚɯ,
ɜɧɟɡɚɩɧɵɣ ɜɵɛɪɨɫ ɩɪɨɢɫɯɨɞɢɬ ɬɨɥɶɤɨ ɩɪɢ ɧɚɥɢɱɢɢ ɜ
ɩɥɚɫɬɟ ɩɨɬɟɧɰɢɚɥɶɧɨ ɜɵɛɪɨɫɨɨɩɚɫɧɨɣ ɩɚɱɤɢ (ɩɚɱɟɤ)
ɭɝɥɹ (ɩɚɱɤɢ ɢɥɢ ɫɨɜɨɤɭɩɧɨɫɬɢ ɫɦɟɠɧɵɯ ɩɚɱɟɤ ɬɟɤɬɨɧɢ-
ɱɟɫɤɢ ɧɚɪɭɲɟɧɧɨɝɨ ɭɝɥɹ ɦɨɳɧɨɫɬɶɸ ɧɟ ɦɟɧɟɟ 0,2 ɦ,
ɞɥɹ ȼɨɪɤɭɬɢɧɫɤɨɝɨ ɦɟɫɬɨɪɨɠɞɟɧɢɹ – 0,1 ɦ). ɇɚɥɢɱɢɟ
ɬɚɤɨɣ ɩɚɱɤɢ (ɩɚɱɟɤ) ɭɝɥɹ ɜɵɹɜɥɹɟɬɫɹ ɜ ɧɚɫɬɨɹɳɟɟ

ɜɪɟɦɹ ɫ ɩɨɦɨɳɶɸ ɩɪɨɱɧɨɫɬɧɨɦɟɪɚ ɉ1 ɫ ɩɟɪɢɨɞɢɱɧɨ-
ɫɬɶɸ ɢɡɦɟɪɟɧɢɣ 4 ɦ. ɗɬɢ ɢɡɦɟɪɟɧɢɹ ɫɥɨɠɧɨɫɬɢ ɧɟ
ɩɪɟɞɫɬɚɜɥɹɸɬ ɢ ɜɵɩɨɥɧɹɸɬɫɹ ɨɩɟɪɚɬɢɜɧɨ. Ɉɧɢ ɦɨɝɭɬ
ɩɪɨɢɡɜɟɞɟɧɵ ɜ ɬɨ ɜɪɟɦɹ, ɤɨɝɞɚ ɜ ɡɚɛɨɟ ɧɟ ɜɟɞɟɬɫɹ
ɜɵɟɦɤɚ ɭɝɥɹ, ɬɟ. ɛɟɡ ɫɩɟɰɢɚɥɶɧɨɣ ɨɫɬɚɧɨɜɤɢ ɡɚɛɨɹ.

ɋɥɟɞɭɟɬ, ɨɞɧɚɤɨ, ɡɚɦɟɬɢɬɶ, ɱɬɨ ɩɪɢ ɪɚɡɪɚɛɨɬɤɟ
ɦɟɬɨɞɚ ɩɪɨɝɧɨɡɚ ɜɵɛɪɨɫɨɨɩɚɫɧɨɫɬɢ ɧɚ ɩɟɪɜɵɯ ɩɨɪɚɯ
ɞɥɹ ɭɫɬɚɧɨɜɥɟɧɢɹ ɤɪɢɬɢɱɟɫɤɢɯ ɡɧɚɱɟɧɢɣ Ⱥɫɪ  ɢ ɏɷɮ  ɩɨ-

ɬɪɟɛɭɟɬɫɹ ɩɚɪɚɥɥɟɥɶɧɨɟ ɨɩɪɟɞɟɥɟɧɢɟ ɩɨɤɚɡɚɬɟɥɹ
ɜɵɛɪɨɫɨɨɩɚɫɧɨɫɬɢ gɧ.max, ɚ ɬɚɤɠɟ ɨɩɪɟɞɟɥɟɧɢɟ ɷɬɨɝɨ
ɩɨɤɚɡɚɬɟɥɹ ɢ ɜ ɞɚɥɶɧɟɣɲɟɦ ɜ ɨɫɨɛɨ ɫɥɨɠɧɵɯ ɭɫɥɨɜɢ-
ɹɯ ɜɟɞɟɧɢɹ ɝɨɪɧɵɯ ɪɚɛɨɬ. ɇɨ ɜ ɰɟɥɨɦ ɪɚɡɪɛɨɬɤɚ ɧɨɜɨ-
ɝɨ ɦɟɬɨɞɚ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɞɚɧɧɵɯ ɩɚɪɚɦɟɬɪɨɜ  ɩɨ-
ɡɜɨɥɢɬ ɩɨɥɭɱɢɬɶ ɷɮɮɟɤɬɢɜɧɵɣ ɢ ɧɚɞɟɠɧɵɣ ɦɟɬɨɞ ɬɟ-
ɤɭɳɟɝɨ ɩɪɨɝɧɨɡɚ ɜɵɛɪɨɫɨɨɩɚɫɧɨɫɬɢ.
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Ɉ ɇȿɄɈɌɈɊɕɏ ɉɊɈȻɅȿɆȺɏ ɄɈɆɉɅȿɄɋɇɈɃ ȻȿɁɈɉȺɋɇɈɋɌɂ

Ɋɚɫɫɦɨɬɪɟɧɵ ɧɟɤɨɬɨɪɵɟ ɩɪɨɛɥɟɦɵ ɤɨɦɩɥɟɤɫɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ. ɋɨɨɛɳɚɟɬɫɹ, ɱɬɨ ɤɭɥɶɬɭɪɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɹɜɥɹɟɬɫɹ ɫɩɨɫɨɛ
ɪɚɡɭɦɧɨɣ ɠɢɡɧɟɞɟɹɬɟɥɶɧɨɫɬɢ ɱɟɥɨɜɟɤɚ ɜ ɨɛɥɚɫɬɢ ɨɛɟɫɩɟɱɟɧɢɹ ɛɟɡɨɩɚɫɧɨɫɬɢ, ɪɟɡɭɥɶɬɚɬɵ ɷɬɨɣ ɠɢɡɧɟɞɟɹɬɟɥɶɧɨɫɬɢ ɢ ɫɬɟ-
ɩɟɧɶ ɪɚɡɜɢɬɨɫɬɢ ɥɢɱɧɨɫɬɢ ɢ ɨɛɳɟɫɬɜɚ ɜ ɷɬɨɣ ɨɛɥɚɫɬɢ. Ɋɟɡɭɥɶɬɚɬɵ ɠɢɡɧɟɞɟɹɬɟɥɶɧɨɫɬɢ ɩɪɢɜɟɥɢ ɱɟɥɨɜɟɱɟɫɬɜɨ ɤ ɝɥɨɛɚɥɶɧɨ-
ɦɭ ɤɪɢɡɢɫɭ. Ⱦɥɹ ɛɥɚɝɨɩɨɥɭɱɧɨɝɨ ɜɵɯɨɞɚ ɢɡ ɤɪɢɡɢɫɚ ɜ ɭɫɬɨɣɱɢɜɨɟ ɪɚɡɜɢɬɢɟ ɧɟɨɛɯɨɞɢɦɨ ɢɡɦɟɧɢɬɶ ɫɬɟɩɟɧɶ ɪɚɡɜɢɬɨɫɬɢ ɥɢɱ-
ɧɨɫɬɢ ɢ ɨɛɳɟɫɬɜɚ ɜ ɨɛɥɚɫɬɢ ɨɛɟɫɩɟɱɟɧɢɹ ɛɟɡɨɩɚɫɧɨɫɬɢ. Ɇɢɪɨɩɨɧɢɦɚɧɢɟ ɞɨɥɠɧɨ ɢɡɦɟɧɢɬɶ ɫɢɫɬɟɦɭ ɰɟɧɧɨɫɬɟɣ ɢ ɰɟɥɟɣ
ɠɢɡɧɟɞɟɹɬɟɥɶɧɨɫɬɢ ɥɸɞɟɣ.
ɄɅɘɑȿȼɕȿ ɋɅɈȼȺ: ɩɪɨɛɥɟɦɚ; ɤɨɦɩɥɟɤɫɧɚɹ ɛɟɡɨɩɚɫɧɨɫɬɶ; ɤɭɥɶɬɭɪɚ ɛɟɡɨɩɚɫɧɨɫɬɢ; ɠɢɡɧɟɞɟɹɬɟɥɶɧɨɫɬɶ ɱɟɥɨɜɟɤɚ; ɥɢɱ-
ɧɨɫɬɶ; ɨɛɳɟɫɬɜɨ; ɝɥɨɛɚɥɶɧɵɣ ɤɪɢɡɢɫ; ɭɫɬɨɣɱɢɜɨɟ ɪɚɡɜɢɬɢɟ; ɦɢɪɨɩɨɧɢɦɚɧɢɟ; ɫɢɫɬɟɦɚ ɰɟɧɧɨɫɬɟɣ.
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SOME PROBLEMS OF INTEGRATED SECURITY

Some problems are considered complex security. It is reported that a safety culture is the way a reasonable human activity in the
area of security, the results of this activity and the degree of development of the individual and society in this area. The results of
life has led humanity to a global crisis. For a successful exit from the crisis in sustainable development it is necessary to change the
degree of development of the individual and society in the field of security. Outlook should change the values and purposes of

human activity.
KEY WORDS: problem; comprehensive security; security culture; a person's life; personality; society; global crisis; sustainable
development; worldview; system of values.

ɂɡɭɱɟɧɢɟ ɫɥɨɠɧɵɯ ɢ ɠɢɡɧɟɧɧɨ ɜɚɠɧɵɯ ɩɪɨɛɥɟɦ
ɛɟɡɨɩɚɫɧɨɫɬɢ ɜ ɧɨɜɨɣ ɷɩɨɯɟ ɞɨɥɠɧɨ ɨɫɧɨɜɵɜɚɬɶɫɹ ɧɚ
ɤɚɱɟɫɬɜɟɧɧɨɦ ɚɧɚɥɢɡɟ. Ⱦɥɹ ɷɬɨɝɨ ɢɫɩɨɥɶɡɭɟɦ ɲɢɪɨɤɨ
ɩɪɚɤɬɢɤɭɟɦɵɣ ɜ ɧɚɭɤɟ ɫɢɫɬɟɦɧɵɣ ɩɨɞɯɨɞ. ɉɪɢ ɫɢɫ-
ɬɟɦɧɨɦ ɩɨɞɯɨɞɟ ɪɚɫɫɦɚɬɪɢɜɚɟɦɵɟ ɹɜɥɟɧɢɹ ɩɪɟɞ-
ɫɬɚɜɥɹɸɬɫɹ ɤɚɤ ɩɪɨɰɟɫɫɵ, ɩɪɨɬɟɤɚɸɳɢɟ ɜ ɨɩɪɟɞɟɥɟɧ-
ɧɵɯ ɫɢɫɬɟɦɚɯ, ɫɨɫɬɨɹɳɢɯ ɢɡ ɤɨɦɩɨɧɟɧɬɨɜ.

Ʉɚɠɞɚɹ ɫɢɫɬɟɦɚ ɹɜɥɹɟɬɫɹ ɜ ɫɜɨɸ ɨɱɟɪɟɞɶ ɤɨɦ-
ɩɨɧɟɧɬɨɦ ɫɢɫɬɟɦɵ ɛɨɥɟɟ ɜɵɫɨɤɨɝɨ ɭɪɨɜɧɹ. ɂɡɭɱɟɧɢɟ
ɩɪɨɰɟɫɫɨɜ ɢ ɢɯ ɡɚɤɨɧɨɦɟɪɧɨɫɬɟɣ ɜ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ
ɫɢɫɬɟɦɟ ɫ ɭɱɟɬɨɦ ɜɡɚɢɦɨɫɜɹɡɟɣ ɢ ɜɡɚɢɦɨɡɚɜɢɫɢɦɨɫɬɢ
ɨɫɧɨɜɧɵɯ, ɨɩɪɟɞɟɥɹɸɳɢɯ ɤɨɦɩɨɧɟɧɬɨɜ ɩɨɡɜɨɥɹɟɬ
ɩɪɨɜɟɫɬɢ ɭɞɨɜɥɟɬɜɨɪɢɬɟɥɶɧɨɟ ɨɛɫɥɟɞɨɜɚɧɢɟ ɪɚɫ-
ɫɦɚɬɪɢɜɚɟɦɨɣ ɩɪɨɛɥɟɦɵ. Ɍɚɤɠɟ ɨɛɴɟɤɬɢɜɧɨ ɨɰɟɧɢɬɶ
ɟɟ ɨɫɧɨɜɧɵɟ ɨɫɨɛɟɧɧɨɫɬɢ ɢ ɧɚɣɬɢ ɨɩɬɢɦɚɥɶɧɨɟ ɪɟ-
ɲɟɧɢɟ. ɉɪɚɜɢɥɶɧɨ ɜɵɛɪɚɧɧɵɣ ɞɥɹ ɚɧɚɥɢɡɚ ɭɪɨɜɟɧɶ
ɫɢɫɬɟɦɵ ɩɨɡɜɨɥɹɟɬ ɢɫɤɥɸɱɢɬɶ ɢɡ ɪɚɫɫɦɨɬɪɟɧɢɹ ɜɫɟ
ɫɥɨɠɧɨɫɬɢ ɫɢɫɬɟɦ ɛɨɥɟɟ ɜɵɫɨɤɢɯ ɭɪɨɜɧɟɣ. ɗɬɨ ɫɬɚɧɨ-
ɜɢɬɫɹ ɜɨɡɦɨɠɧɵɦ ɬɨɝɞɚ, ɤɨɝɞɚ ɞɢɧɚɦɢɱɟɫɤɨɟ ɩɨɜɟɞɟ-
ɧɢɟ ɜɵɛɪɚɧɧɨɣ ɫɢɫɬɟɦɵ, ɩɪɨɰɟɫɫɵ, ɜ ɧɟɣ ɩɪɨɬɟɤɚɸ-
ɳɢɟ, ɧɟ ɜɥɢɹɸɬ ɧɚ ɫɨɫɬɨɹɧɢɟ ɢ ɩɪɨɰɟɫɫɵ ɜ ɫɢɫɬɟɦɚɯ
ɛɨɥɟɟ ɜɵɫɨɤɨɝɨ ɭɪɨɜɧɹ. ɇɚɥɢɱɢɟ ɫɢɫɬɟɦ ɛɨɥɟɟ ɜɵɫɨ-
ɤɨɝɨ ɭɪɨɜɧɹ ɭɱɢɬɵɜɚɟɬɫɹ ɧɟ ɢɡɦɟɧɹɸɳɢɦɢ ɫɜɨɟɝɨ ɯɚ-
ɪɚɤɬɟɪɚ ɜɨ ɜɪɟɦɟɧɢ ɪɚɡɥɢɱɧɵɦɢ ɪɟɚɤɰɢɹɦɢ ɧɚ ɢɡɭ-
ɱɚɟɦɵɟ ɩɪɨɰɟɫɫɵ ɜ ɜɵɛɪɚɧɧɨɣ ɫɢɫɬɟɦɟ.

ɇɟɤɨɬɨɪɵɟ ɢɫɫɥɟɞɨɜɚɧɢɹ ɜ ɨɛɥɚɫɬɢ ɤɨɦɩɥɟɤɫ-
ɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɪɚɫɫɦɨɬɪɟɧɵ ɜ ɪɚɛɨɬɚɯ [4, 6].

ɉɪɢ ɪɟɲɟɧɢɢ ɡɚɞɚɱ ɛɟɡɨɩɚɫɧɨɫɬɢ ɤɨɦɩɨɧɟɧɬ
ɫɢɫɬɟɦɵ, ɡɚɳɢɳɟɧɧɨɫɬɶ ɤɨɬɨɪɨɝɨ ɪɚɫɫɦɚɬɪɢɜɚɟɬɫɹ ɜ
ɚɧɚɥɢɡɟ, ɧɚɡɵɜɚɟɬɫɹ  ɨɛɴɟɤɬɨɦ ɛɟɡɨɩɚɫɧɨɫɬɢ. Ⱥɤɬɢɜ-
ɧɵɣ ɤɨɦɩɨɧɟɧɬ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɣ ɫ ɩɨɦɨɳɶɸ ɞɟɣɫɬ-
ɜɢɣ ɛɟɡɨɩɚɫɧɨɫɬɶ ɨɛɴɟɤɬɚ, ɧɚɡɵɜɚɸɬ ɫɭɛɴɟɤɬɨɦ
ɛɟɡɨɩɚɫɧɨɫɬɢ.

Ɇɨɞɟɥɶɸ ɫɢɫɬɟɦɵ ɧɚɡɵɜɚɟɬɫɹ ɫɯɟɦɚɬɢɱɧɨɟ
ɨɬɨɛɪɚɠɟɧɢɟ ɜɵɛɪɚɧɧɨɣ ɨɛɥɚɫɬɢ ɞɟɣɫɬɜɢɬɟɥɶɧɨɫɬɢ
ɞɥɹ ɚɧɚɥɢɡɚ, ɫɨɯɪɚɧɹɸɳɟɟ ɟɟ ɨɫɧɨɜɧɵɟ ɨɫɨɛɟɧɧɨɫɬɢ
ɢ ɨɬɛɪɚɫɵɜɚɸɳɟɟ ɬɟ, ɤɨɬɨɪɵɟ ɞɥɹ ɪɟɲɟɧɢɹ ɩɪɨɛɥɟ-

ɦɵ ɧɟɫɭɳɟɫɬɜɟɧɧɵ.
ɍɩɪɨɳɟɧɧɚɹ ɦɨɞɟɥɶ ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ ɢɡɭɱɟɧɢɹ

ɨɫɧɨɜɧɵɯ ɡɚɤɨɧɨɦɟɪɧɨɫɬɟɣ ɩɪɨɰɟɫɫɨɜ ɜ ɫɢɫɬɟɦɟ. ɂɡ-
ɜɟɫɬɧɵ ɦɨɞɟɥɢ ɞɜɭɯ ɬɢɩɨɜ: ɮɢɡɢɱɟɫɤɢɟ; ɢɞɟɚɥɶɧɵɟ.
ɇɚɢɛɨɥɶɲɟɟ ɩɪɢɦɟɧɟɧɢɟ ɢɦɟɸɬ ɫɟɝɨɞɧɹ ɦɨɞɟɥɢ ɢɞɟ-
ɚɥɶɧɵɟ. Ʉ ɧɢɦ ɨɬɧɨɫɹɬɫɹ ɫɥɨɜɟɫɧɵɟ, ɝɪɚɮɢɱɟɫɤɢɟ ɢ
ɦɚɬɟɦɚɬɢɱɟɫɤɢɟ ɦɨɞɟɥɢ.

Ɉɩɪɟɞɟɥɹɸɳɟɟ ɡɧɚɱɟɧɢɟ ɢɦɟɸɬ ɞɨɩɭɳɟɧɢɹ, ɢɫ-
ɩɨɥɶɡɭɟɦɵɟ ɩɪɢ ɫɨɫɬɚɜɥɟɧɢɢ ɦɨɞɟɥɢ. Ⱦɨɩɭɳɟɧɢɹ ɩɨ-
ɡɜɨɥɹɸɬ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɟ ɪɚɡɞɟɥɟɧɢɟ ɨɫɨɛɟɧɧɨɫɬɟɣ
ɫɢɫɬɟɦɵ ɧɚ ɜɚɠɧɵɟ ɢ ɧɟɫɭɳɟɫɬɜɟɧɧɵɟ. Ɋɚɡɪɚɛɨɬɤɚ
ɞɨɩɭɳɟɧɢɣ ɢ ɫɨɫɬɚɜɥɟɧɢɟ ɦɨɞɟɥɢ ɨɫɧɨɜɵɜɚɟɬɫɹ ɧɚ
ɢɦɟɸɳɟɦɫɹ ɨɩɵɬɟ, ɚ ɬɚɤɠɟ ɧɚ ɢɧɬɭɢɰɢɢ ɢɫɫɥɟɞɨɜɚ-
ɬɟɥɹ. ɉɟɪɟɞ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɪɟɡɭɥɶɬɚɬɨɜ ɦɨɞɟɥɢɪɨ-
ɜɚɧɢɹ ɧɚ ɩɪɚɤɬɢɤɟ ɫɨɨɬɜɟɬɫɬɜɢɟ ɞɨɩɭɳɟɧɢɣ ɩɨɫɬɚɜ-
ɥɟɧɧɵɦ ɡɚɞɚɱɚɦ ɩɪɨɜɟɪɹɟɬɫɹ ɷɤɫɩɟɪɢɦɟɧɬɨɦ.

Ⱦɥɹ ɚɧɚɥɢɡɚ ɛɟɡɨɩɚɫɧɨɫɬɢ ɫɢɫɬɟɦɵ «ɱɟɥɨɜɟɤ-
ɨɛɳɟɫɬɜɨ» ɢɫɩɨɥɶɡɭɸɬɫɹ ɪɚɡɥɢɱɧɵɟ ɫɢɫɬɟɦɵ. Ɉɛɴɟɤ-
ɬɵ ɛɟɡɨɩɚɫɧɨɫɬɢ, ɫɨɨɬɜɟɬɫɬɜɭɸɬ ɫɥɟɞɭɸɳɢɦ ɭɪɨɜɧɹɦ
ɫɢɫɬɟɦ: ɢɧɞɢɜɢɞɭɚɥɶɧɨɦɭ; ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɨɦɭ; ɧɚ-
ɰɢɨɧɚɥɶɧɨɦɭ; ɝɥɨɛɚɥɶɧɨɦɭ.

ɋɢɫɬɟɦɵ ɜɵɫɲɟɝɨ ɭɪɨɜɧɹ, ɛɨɥɶɲɢɟ ɦɚɫɲɬɚɛɚ-
ɦɢ, ɱɟɦ ɛɢɨɫɮɟɪɚ, ɫɟɪɶɟɡɧɨ ɪɚɫɫɦɚɬɪɢɜɚɬɶ ɦɵ ɧɟ
ɦɨɠɟɦ. ɗɬɨ ɫɜɹɡɚɧɨ ɫ ɧɟɞɨɫɬɚɬɨɱɧɨɫɬɶɸ ɧɚɲɢɯ ɡɧɚ-
ɧɢɣ ɢ ɬɟɦ, ɱɬɨ ɜɥɢɹɧɢɟ ɱɟɥɨɜɟɱɟɫɬɜɚ ɧɚ ɫɨɫɬɨɹɧɢɟ
ɫɢɫɬɟɦ ɤɨɫɦɢɱɟɫɤɢɯ ɦɚɫɲɬɚɛɨɜ ɩɨɤɚ ɩɪɚɤɬɢɱɟɫɤɢ ɨɬ-
ɫɭɬɫɬɜɭɟɬ. ȼɨɡɞɟɣɫɬɜɢɟ Ʉɨɫɦɨɫɚ ɧɚ ɫɢɫɬɟɦɵ ɫ ɨɛɴɟɤ-
ɬɚɦɢ ɛɟɡɨɩɚɫɧɨɫɬɢ ɦɨɠɟɬ ɭɱɢɬɵɜɚɬɶɫɹ ɤɚɤ ɪɟɚɤɰɢɹ
ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ.

Ⱦɨ ɧɚɫɬɨɹɳɟɝɨ ɜɪɟɦɟɧɢ ɩɪɨɛɥɟɦɵ ɛɟɡɨɩɚɫɧɨɫɬɢ
ɪɚɫɫɦɚɬɪɢɜɚɥɢɫɶ ɜ ɪɚɦɤɚɯ ɫɨɰɢɚɥɶɧɵɯ ɢ ɬɟɯɧɨɝɟɧɧɵɯ
ɜɨɩɪɨɫɨɜ. ȼɫɹ ɩɪɢɪɨɞɚ ɫɱɢɬɚɥɚɫɶ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟ-
ɞɨɣ. ɋɟɝɨɞɧɹ - ɬɚ ɱɚɫɬɶ ɩɪɢɪɨɞɵ, ɤɨɬɨɪɚɹ ɢɡɦɟɧɹɟɬɫɹ
ɩɪɨɰɟɫɫɨɦ ɠɢɡɧɟɞɟɹɬɟɥɶɧɨɫɬɢ ɫɨɨɛɳɟɫɬɜ ɢ ɨɩɪɟɞɟ-
ɥɹɟɬ ɭɫɥɨɜɢɹ ɠɢɡɧɢ.

ȼɨ ɦɧɨɝɢɯ ɡɚɞɚɱɚɯ ɛɟɡɨɩɚɫɧɨɫɬɶ ɧɟ ɦɨɠɟɬ ɫɱɢ-
ɬɚɬɶɫɹ ɧɟɡɚɜɢɫɢɦɨɣ ɨɬ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ. Ɉɧɚ
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ɞɨɥɠɧɚ ɛɵɬɶ ɜɤɥɸɱɟɧɚ ɜ ɚɧɚɥɢɡɢɪɭɟɦɭɸ ɫɢɫɬɟɦɭ ɤɚɤ
ɤɨɦɩɨɧɟɧɬ. ɗɬɨ ɧɟ ɨɡɧɚɱɚɟɬ, ɱɬɨ ɩɪɢ ɪɟɲɟɧɢɢ ɥɸɛɵɯ
ɡɚɞɚɱ ɜ ɨɛɥɚɫɬɢ ɛɟɡɨɩɚɫɧɨɫɬɢ ɧɭɠɧɨ ɭɱɢɬɵɜɚɬɶ ɩɪɢ-

ɪɨɞɧɵɟ ɤɨɦɩɨɧɟɧɬɵ. ɇɚɩɪɢɦɟɪ, ɪɟɲɚɹ ɡɚɞɚɱɢ ɨɛɟɫ-
ɩɟɱɟɧɢɹ ɛɟɡɨɩɚɫɧɨɫɬɢ ɮɢɪɦɵ ɨɬ ɤɨɧɤɭɪɟɧɬɨɜ ɢ ɩɪɟ-

ɫɬɭɩɧɢɤɨɜ, ɦɨɠɧɨ ɨ ɜɡɚɢɦɨɞɟɣɫɬɜɢɢ ɫ ɨɤɪɭɠɚɸɳɟɣ
ɩɪɢɪɨɞɧɨɣ ɫɪɟɞɨɣ ɧɟ ɛɟɫɩɨɤɨɢɬɶɫɹ. Ɉɞɧɚɤɨ ɧɭɠɧɨ
ɭɱɢɬɵɜɚɬɶ, ɫɤɚɠɟɦ, ɩɨɹɜɥɟɧɢɟ ɡɢɦɨɣ ɫɧɟɠɧɵɯ ɜɚɥɨɜ
ɜɛɥɢɡɢ ɡɚɳɢɬɧɨɣ ɨɝɪɚɞɵ ɮɢɪɦɵ. ȼ ɬɨ ɠɟ ɜɪɟɦɹ, ɪɟ-

ɲɚɹ ɡɚɞɚɱɢ ɩɪɨɢɡɜɨɞɫɬɜɚ, ɧɟɥɶɡɹ  ɧɟ ɭɱɢɬɵɜɚɬɶ ɜɨ-

ɩɪɨɫɵ ɷɤɨɥɨɝɢɢ – ɜɪɨɞɟ ɫɛɪɨɫɨɜ ɜɪɟɞɧɵɯ ɨɬɯɨɞɨɜ ɜ
ɫɨɫɟɞɧɸɸ ɪɟɱɤɭ.

ɉɪɢ ɪɚɡɪɚɛɨɬɤɟ ɦɨɞɟɥɢ ɚɧɚɥɢɡɢɪɭɟɦɨɣ ɫɢɫɬɟɦɵ
ɛɟɡɨɩɚɫɧɨɫɬɢ ɧɟɨɛɯɨɞɢɦɨ ɭɱɢɬɵɜɚɬɶ ɜɫɟ ɤɨɦɩɨɧɟɧɬɵ,

ɤɨɬɨɪɵɟ ɢɡɦɟɧɹɸɬɫɹ ɜ ɢɫɫɥɟɞɭɟɦɨɦ ɩɪɨɰɟɫɫɟ. Ⱦɥɹ
ɚɧɚɥɢɡɚ ɛɟɡɨɩɚɫɧɨɫɬɢ ɨɛɴɟɤɬɨɜ ɪɚɡɧɨɝɨ ɭɪɨɜɧɹ ɰɟɥɟ-

ɫɨɨɛɪɚɡɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɪɚɡɧɵɟ ɫɢɫɬɟɦɵ. Ɉɞɧɚɤɨ ɜ
ɭɫɥɨɜɢɹɯ ɧɨɜɨɣ ɷɩɨɯɢ ɩɪɨɛɥɟɦɵ ɛɟɡɨɩɚɫɧɨɫɬɢ ɜɫɟɯ
ɭɪɨɜɧɟɣ ɧɟɪɚɡɪɵɜɧɨ ɜɡɚɢɦɨɫɜɹɡɚɧɵ.

ȼ ɪɚɛɨɬɚɯ [1–3, 5, 7–11] ɩɪɢɜɟɞɟɧɚ ɢɧɮɨɪɦɚɰɢɹ
ɨ ɛɟɡɨɩɚɫɧɨɫɬɢ ɩɪɢɪɨɞɧɨɝɨ, ɬɟɯɧɨɝɟɧɧɨɝɨ ɢ ɷɤɨɥɨɝɢ-

ɱɟɫɤɨɝɨ ɯɚɪɚɤɬɟɪɚ.
ȼɵɛɨɪ ɭɪɨɜɧɟɣ ɫɬɪɭɤɬɭɪɵ ɢ ɫɜɹɡɟɣ ɟɝɨ ɫ ɞɪɭɝɢ-

ɦɢ ɭɪɨɜɧɹɦɢ ɡɚɜɢɫɢɬ ɨɬ ɪɟɲɚɟɦɨɣ ɡɚɞɚɱɢ. ȼɵɛɪɚɧ-

ɧɚɹ ɫɢɫɬɟɦɚ ɩɪɢɜɨɞɢɬ ɤ ɪɟɲɟɧɢɸ ɩɨɫɬɚɜɥɟɧɧɨɣ ɡɚɞɚ-

ɱɢ.

ɉɪɢɦɟɱɚɬɟɥɶɧɨ, ɱɬɨ ɟɫɥɢ ɚɧɚɥɢɡ ɩɪɨɛɥɟɦ ɜɟɪɯ-
ɧɢɯ ɭɪɨɜɧɟɣ ɫɬɪɭɤɬɭɪɵ ɦɨɠɟɬ ɩɪɨɜɨɞɢɬɶɫɹ ɛɟɡ ɭɱɟɬɚ
ɩɪɨɰɟɫɫɨɜ ɜ ɧɢɠɧɢɯ ɭɪɨɜɧɹɯ, ɬɨ ɨɛɪɚɬɧɚɹ ɤɚɪɬɢɧɚ ɫɟ-

ɝɨɞɧɹ ɧɟɞɨɩɭɫɬɢɦɚ. ɋɢɫɬɟɦɚ, ɜɵɛɪɚɧɧɚɹ ɞɥɹ  ɚɧɚɥɢ-

ɡɚ, ɞɨɥɠɧɚ ɜ ɬɨɣ ɢɥɢ ɢɧɨɣ ɦɟɪɟ ɜɤɥɸɱɚɬɶ ɜ ɫɟɛɹ
ɜɡɚɢɦɨɫɜɹɡɢ ɫ ɜɟɪɯɧɢɦɢ ɭɪɨɜɧɹɦɢ ɨɛɳɟɣ ɫɬɪɭɤɬɭɪɵ.

Ɂɚɞɚɱɢ ɛɟɡɨɩɚɫɧɨɫɬɢ ɜɫɬɚɸɬ ɟɠɟɞɧɟɜɧɨ ɩɟɪɟɞ
ɤɚɠɞɵɦ ɱɟɥɨɜɟɤɨɦ. ȼɫɬɭɩɚɹ ɜ ɩɪɨɰɟɫɫ ɠɢɡɧɟɞɟɹ-

ɬɟɥɶɧɨɫɬɢ, ɧɚɞɨ ɧɚɭɱɢɬɶɫɹ ɪɚɫɫɦɚɬɪɢɜɚɬɶ ɫɟɛɹ ɤɚɤ
ɫɭɛɴɟɤɬ ɛɟɡɨɩɚɫɧɨɫɬɢ. Ɂɧɚɧɢɹ ɤɚɠɞɨɝɨ ɱɟɥɨɜɟɤɚ, ɧɟ-

ɨɛɯɨɞɢɦɵɟ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɛɟɡɨɩɚɫɧɨɫɬɢ, ɞɨɥɠɧɵ
ɛɚɡɢɪɨɜɚɬɶɫɹ ɧɚ ɱɟɬɤɢɯ ɩɪɟɞɫɬɚɜɥɟɧɢɹɯ ɨ ɩɪɨɰɟɫɫɚɯ,
ɩɪɨɬɟɤɚɸɳɢɯ ɜ ɫɥɨɠɧɵɯ ɫɢɫɬɟɦɚɯ, ɜɤɥɸɱɚɸɳɢɯ
ɛɨɥɶɲɨɟ ɱɢɫɥɨ ɩɪɢɪɨɞɧɵɯ, ɫɨɰɢɚɥɶɧɵɯ ɢ ɬɟɯɧɨɝɟɧ-

ɧɵɯ ɤɨɦɩɨɧɟɧɬɨɜ.
Ɋɚɡɧɵɟ ɦɨɞɟɥɢ ɩɟɪɜɨɣ ɫɢɫɬɟɦɵ ɨɛɴɟɤɬɨɜ ɛɟɡɨ-

ɩɚɫɧɨɫɬɢ  ɜ ɧɟɹɜɧɨɦ ɜɢɞɟ ɩɪɢɫɭɬɫɬɜɭɸɬ ɩɪɢ ɢɡɭɱɟɧɢɢ
ɛɟɡɨɩɚɫɧɨɫɬɢ ɩɨɜɟɞɟɧɢɹ ɥɢɱɧɨɫɬɢ ɢ ɝɪɭɩɩɵ ɜ ɪɚɡɞɟ-

ɥɚɯ ɨɛɳɟɨɛɪɚɡɨɜɚɬɟɥɶɧɨɝɨ ɲɤɨɥɶɧɨɝɨ ɤɭɪɫɚ «Ɉɫɧɨɜɵ
ɛɟɡɨɩɚɫɧɨɫɬɢ ɠɢɡɧɟɞɟɹɬɟɥɶɧɨɫɬɢ».

Ɇɨɞɟɥɢ ɫɢɫɬɟɦ ɫ ɰɟɧɬɪɚɥɶɧɵɦ ɨɛɴɟɤɬɨɦ ɛɟɡɨ-

ɩɚɫɧɨɫɬɢ ɢɫɩɨɥɶɡɭɸɬɫɹ ɩɪɢ ɪɟɲɟɧɢɢ ɡɚɞɚɱ ɛɟɡɨɩɚɫ-
ɧɨɫɬɢ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ. Ɉɧɢ ɢɡɭɱɚ-

ɸɬɫɹ ɜ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɵɯ ɭɱɟɛɧɵɯ ɡɚɜɟɞɟɧɢɹɯ ɜ
ɪɚɡɞɟɥɚɯ ɞɢɫɰɢɩɥɢɧɵ «Ȼɟɡɨɩɚɫɧɨɫɬɶ ɠɢɡɧɟɞɟɹɬɟɥɶ-
ɧɨɫɬɢ».

ɉɪɨɛɥɟɦɵ ɛɟɡɨɩɚɫɧɨɫɬɢ ɨɛɴɟɤɬɨɜ ɫɥɟɞɭɸɳɢɯ
ɭɪɨɜɧɟɣ ɨɬɞɟɥɶɧɵɦɢ ɥɸɞɶɦɢ ɢ ɤɨɥɥɟɤɬɢɜɚɦɢ ɧɟɩɨ-

ɫɪɟɞɫɬɜɟɧɧɨ ɧɟ ɪɟɲɚɸɬɫɹ, ɨɞɧɚɤɨ, ɩɪɢ ɪɟɲɟɧɢɢ ɜɫɟɯ
ɡɚɞɚɱ ɧɢɡɲɢɯ ɭɪɨɜɧɟɣ ɢɯ ɧɟɨɛɯɨɞɢɦɨ ɡɧɚɬɶ ɢ ɪɭɤɨɜɨ-
ɞɫɬɜɨɜɚɬɶɫɹ ɜ ɫɜɨɟɣ ɩɨɜɫɟɞɧɟɜɧɨɣ ɠɢɡɧɟɞɟɹɬɟɥɶɧɨ-

ɫɬɢ ɜɵɪɚɛɨɬɚɧɧɵɦɢ ɨɛɳɟɫɬɜɨɦ ɦɟɪɚɦɢ ɛɟɡɨɩɚɫɧɨ-

ɫɬɢ. ȼɚɠɧɨ, ɱɬɨɛɵ ɡɧɚɧɢɟɦ ɩɪɨɛɥɟɦ ɢ ɧɟɨɛɯɨɞɢɦɵɯ
ɦɟɪ ɛɟɡɨɩɚɫɧɨɫɬɢ ɨɛɳɟɫɬɜɚ ɜ ɧɨɜɨɣ ɷɩɨɯɟ ɪɭɤɨɜɨ-

ɞɫɬɜɨɜɚɥɫɹ ɤɚɠɞɵɣ ɝɪɚɠɞɚɧɢɧ ɜ ɟɝɨ ɨɛɳɟɫɬɜɟɧɧɨɣ
ɠɢɡɧɢ.

Ɇɨɞɟɥɢ ɫɢɫɬɟɦ ɫ ɨɛɴɟɤɬɨɦ ɛɟɡɨɩɚɫɧɨɫɬɢ ɝɨɫɭ-
ɞɚɪɫɬɜɚ ɜ ɨɤɪɭɠɚɸɳɟɣ ɩɪɢɪɨɞɧɨɣ, ɫɨɰɢɚɥɶɧɨɣ ɢ ɬɟɯ-
ɧɨɝɟɧɧɨɣ ɫɪɟɞɟ ɹɜɧɨ ɢɥɢ ɧɟɹɜɧɨ ɢɫɩɨɥɶɡɭɸɬɫɹ ɝɨɫɭ-
ɞɚɪɫɬɜɟɧɧɵɦɢ ɜɟɞɨɦɫɬɜɚɦɢ ɢ ɨɛɳɟɫɬɜɟɧɧɵɦɢ ɨɪɝɚ-

ɧɢɡɚɰɢɹɦɢ ɩɪɢ ɪɟɲɟɧɢɢ ɩɪɨɛɥɟɦ ɧɚɰɢɨɧɚɥɶɧɨɣ
ɛɟɡɨɩɚɫɧɨɫɬɢ. ɇɚɪɹɞɭ ɫ ɝɨɫɭɞɚɪɫɬɜɨɦ ɜ ɬɚɤɢɯ ɦɨɞɟ-

ɥɹɯ ɜ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɧɟ ɦɨɝɭɬ ɧɟ ɩɪɢɫɭɬɫɬɜɨɜɚɬɶ ɜ
ɤɚɱɟɫɬɜɟ ɨɛɴɟɤɬɨɜ ɛɟɡɨɩɚɫɧɨɫɬɢ ɥɢɱɧɨɫɬɶ ɢ ɨɛɳɟɫɬ-
ɜɨ.

Ɇɨɞɟɥɢ ɫɢɫɬɟɦ ɫ ɨɛɴɟɤɬɚɦɢ ɛɟɡɨɩɚɫɧɨɫɬɢ ɱɟɥɨ-

ɜɟɱɟɫɬɜɨ ɢ ɛɢɨɫɮɟɪɚ ɪɚɡɪɚɛɚɬɵɜɚɸɬɫɹ ɢ ɩɪɢɦɟɧɹɸɬ-
ɫɹ ɭɱɟɧɵɦɢ ɢ ɦɟɠɞɭɧɚɪɨɞɧɵɦɢ ɨɪɝɚɧɢɡɚɰɢɹɦɢ ɩɪɢ
ɚɧɚɥɢɡɟ ɝɥɨɛɚɥɶɧɵɯ ɩɪɨɛɥɟɦ ɢ ɜɵɪɚɛɨɬɤɟ ɦɟɠɞɭɧɚ-

ɪɨɞɧɵɯ ɦɟɪ ɛɟɡɨɩɚɫɧɨɫɬɢ. Ɍɚɤɚɹ ɫɢɫɬɟɦɚ ɢɫɩɨɥɶɡɭ-
ɟɬɫɹ  ɩɪɢ ɚɧɚɥɢɡɟ ɦɢɪɨɜɨɣ ɞɢɧɚɦɢɤɢ. ȼ ɞɚɧɧɨɦ ɫɥɭ-
ɱɚɟ ɧɟɨɛɯɨɞɢɦɨ ɨɬɦɟɬɢɬɶ ɜɚɠɧɨɫɬɶ ɜɵɛɨɪɚ ɨɩɬɢ-

ɦɚɥɶɧɨɣ ɦɨɞɟɥɢ ɫɢɫɬɟɦɵ ɞɥɹ ɚɧɚɥɢɡɚ, ɚ ɬɚɤɠɟ ɦɢ-

ɧɢɦɭɦ ɫɥɨɠɧɨɫɬɢ ɩɪɢ ɦɚɤɫɢɦɭɦɟ ɷɮɮɟɤɬɢɜɧɨɫɬɢ.

ɇɚɦɧɨɝɨ ɫɥɨɠɧɟɟ ɛɵɥɚ ɪɚɫɫɦɨɬɪɟɧɚ ɦɨɞɟɥɶ
ɫɢɫɬɟɦɵ ɛɢɨɫɮɟɪɵ. ɋ ɩɨɦɨɳɶɸ ɷɬɨɣ ɦɨɞɟɥɢ ɢɡɭɱɚ-
ɸɬɫɹ ɧɟ ɬɨɥɶɤɨ ɚɧɬɪɨɩɨɝɟɧɧɵɟ ɩɪɨɰɟɫɫɵ ɜɧɭɬɪɢ ɫɢɫ-
ɬɟɦɵ, ɧɨ ɢ ɩɨɜɟɞɟɧɢɟ ɜɫɟɣ ɫɢɫɬɟɦɵ ɜ ɰɟɥɨɦ ɩɨɞ ɟɫ-
ɬɟɫɬɜɟɧɧɵɦ ɜɧɟɲɧɢɦ ɜɨɡɞɟɣɫɬɜɢɟɦ ɨɤɪɭɠɚɸɳɟɣ ɟɟ
ɫɪɟɞɵ. ȼ ɫɨɫɬɚɜ ɷɬɨɣ ɫɢɫɬɟɦɵ ɜɯɨɞɹɬ ɜɫɟ ɤɨɦɩɨɧɟɧɬɵ
ɩɨɜɟɪɯɧɨɫɬɢ ɧɚɲɟɣ ɩɥɚɧɟɬɵ: ɚɬɦɨɫɮɟɪɚ; ɝɢɞɪɨɫɮɟ-

ɪɚ; ɥɢɬɨɫɮɟɪɚ; ɛɢɨɬɚ. Ⱥɧɚɥɢɡ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ  ɢ
ɭɫɬɨɣɱɢɜɨɫɬɢ ɷɬɨɣ ɫɢɫɬɟɦɵ ɩɨɡɜɨɥɢɥ ɧɚɭɱɧɨ ɨɛɨɫɧɨ-

ɜɚɬɶ ɛɨɥɶɲɨɣ ɤɨɦɩɥɟɤɫ ɷɤɨɥɨɝɢɱɟɫɤɢɯ ɩɪɨɛɥɟɦ, ɜɯɨ-

ɞɹɳɢɯ ɨɩɪɟɞɟɥɹɸɳɢɦ ɡɜɟɧɨɦ ɜ ɯɚɪɚɤɬɟɪɢɫɬɢɤɭ ɫɭɳ-

ɧɨɫɬɢ ɧɨɜɨɣ ɷɩɨɯɢ ɪɚɡɜɢɬɢɹ ɱɟɥɨɜɟɱɟɫɬɜɚ.

ɉɪɨɛɥɟɦɵ ɛɟɡɨɩɚɫɧɨɫɬɢ ɯɚɪɚɤɬɟɪɧɵ ɬɟɦ, ɱɬɨ ɢ
ɨɛɴɟɤɬɨɦ ɢ ɫɭɛɴɟɤɬɨɦ ɛɟɡɨɩɚɫɧɨɫɬɢ ɹɜɥɹɟɬɫɹ ɱɟɥɨ-

ɜɟɤ. Ɋɟɲɟɧɢɟ ɡɚɞɚɱ ɛɟɡɨɩɚɫɧɨɫɬɢ ɧɢɡɲɢɯ ɭɪɨɜɧɟɣ
ɧɨɫɢɬ ɯɚɪɚɤɬɟɪ ɤɨɧɤɪɟɬɧɵɯ ɞɟɣɫɬɜɢɣ, ɜɵɡɜɚɧɧɵɯ ɧɟ-

ɨɛɯɨɞɢɦɨɫɬɶɸ ɡɚɳɢɬɵ ɜ ɫɥɨɠɢɜɲɟɣɫɹ ɨɩɚɫɧɨɣ ɫɢ-

ɬɭɚɰɢɢ.

Ɋɟɲɟɧɢɟ ɩɪɨɛɥɟɦ ɧɚɰɢɨɧɚɥɶɧɨɝɨ ɢ ɝɥɨɛɚɥɶɧɨɝɨ
ɭɪɨɜɧɟɣ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɨɪɝɚɧɢɡɚɰɢɨɧɧɵɟ ɢ ɡɚɳɢɬ-
ɧɵɟ ɦɟɪɨɩɪɢɹɬɢɹ ɜ ɦɚɫɲɬɚɛɚɯ ɞɚɧɧɨɝɨ ɫɨɨɛɳɟɫɬɜɚ  ɢ
ɦɟɪɵ ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɨɩɚɫɧɵɯ ɢ ɱɪɟɡɜɵɱɚɣɧɵɯ ɫɢ-

ɬɭɚɰɢɣ. ɉɪɟɞɨɬɜɪɚɳɟɧɢɟ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɫ ɩɨɦɨɳɶɸ
ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɢ ɭɩɪɚɜɥɟɧɢɹ
ɠɢɡɧɟɞɟɹɬɟɥɶɧɨɫɬɶɸ ɨɛɳɟɫɬɜɚ. Ȼɨɥɶɲɨɝɨ ɜɧɢɦɚɧɢɹ
ɜ ɧɨɜɨɣ ɷɩɨɯɟ ɬɪɟɛɭɟɬ ɩɪɟɨɛɪɚɡɨɜɚɧɢɟ ɫɨɡɧɚɧɢɹ ɥɢɱ-
ɧɨɫɬɢ ɢ ɨɛɳɟɫɬɜɚ ɜ ɨɛɥɚɫɬɢ ɨɛɟɫɩɟɱɟɧɢɹ ɫɜɨɟɣ ɛɟɡɨ-

ɩɚɫɧɨɫɬɢ.

ɋɩɨɫɨɛɵ ɨɛɟɫɩɟɱɟɧɢɹ ɛɟɡɨɩɚɫɧɨɫɬɢ – ɡɚɳɢɬɚ ɢ
ɩɪɟɞɨɬɜɪɚɳɟɧɢɟ – ɪɚɫɩɪɟɞɟɥɹɸɬɫɹ ɩɨ ɫɭɛɴɟɤɬɚɦ ɢ
ɭɪɨɜɧɹɦ ɛɟɡɨɩɚɫɧɨɫɬɢ.

ɋɭɞɶɛɚ ɢ ɛɭɞɭɳɟɟ ɨɛɳɟɫɬɜɚ ɡɚɜɢɫɢɬ: ɨɬ ɨɪɝɚɧɢ-

ɡɨɜɚɧɧɵɯ ɦɟɪ ɩɨ ɨɛɟɫɩɟɱɟɧɢɸ ɛɟɡɨɩɚɫɧɨɫɬɢ; ɨɬ ɫɨɡ-
ɧɚɧɢɹ ɥɸɞɟɣ; ɨɬ ɦɢɪɨɜɨɡɡɪɟɧɢɣ ɢɧɞɢɜɢɞɨɜ. Ɇɢɪɨɜɨɡ-
ɡɪɟɧɢɹ ɭ ɜɫɟɯ ɪɚɡɧɵɟ. Ⱦɥɹ ɜɵɠɢɜɚɧɢɹ ɨɛɳɟɫɬɜɚ ɦɢ-

ɪɨɜɨɡɡɪɟɧɢɹ ɪɚɡɧɵɯ ɥɸɞɟɣ ɞɨɥɠɧɵ ɫɨɞɟɪɠɚɬɶ ɨɛɳɭɸ
ɫɨɫɬɚɜɥɹɸɳɭɸ. ɉɨɷɬɨɦɭ ɦɢɪɨɩɨɧɢɦɚɧɢɟɦ ɨɫɭɳɟɫɬɜ-
ɥɹɟɬɫɹ ɝɚɪɦɨɧɢɱɧɨɟ ɫɨɱɟɬɚɧɢɟ ɡɧɚɧɢɣ ɢ ɜɟɪɵ.

Ɉɬɪɚɠɟɧɢɟ ɜ ɫɨɡɧɚɧɢɢ ɢɧɞɢɜɢɞɚ ɩɨɡɧɚɧɧɨɣ ɢɦ ɢ
ɨɛɳɟɫɬɜɨɦ ɱɚɫɬɢ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɦɨɠɧɨ ɧɚɡɜɚɬɶ
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ɡɧɚɧɢɟɦ. Ɉɫɧɨɜɚ ɩɪɟɞɫɬɚɜɥɟɧɢɣ ɢɧɞɢɜɢɞɚ ɨ ɧɟɩɨ-
ɡɧɚɧɧɨɣ ɢ ɛɟɡɝɪɚɧɢɱɧɨɣ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɟ ɢ ɯɚɪɚɤ-
ɬɟɪ ɟɝɨ ɢɞɟɚɥɨɜ ɦɨɠɧɨ ɧɚɡɜɚɬɶ ɜɟɪɨɣ. ȼ ɬɟɱɟɧɢɟ
ɛɨɥɶɲɨɝɨ ɩɪɨɦɟɠɭɬɤɚ ɜɪɟɦɟɧɢ ɜ ɨɛɳɟɫɬɜɟ ɫɭɳɟɫɬɜɨ-
ɜɚɥɨ ɩɪɨɬɢɜɨɩɨɫɬɚɜɥɟɧɢɟ ɡɧɚɧɢɣ ɢ ɜɟɪɵ. ɋɨɜɪɟɦɟɧ-
ɧɵɟ ɜɡɝɥɹɞɵ ɨɛɳɟɫɬɜɚ ɩɪɢɡɧɚɸɬ ɞɢɚɥɟɤɬɢɱɟɫɤɨɟ
ɟɞɢɧɫɬɜɨ ɡɧɚɧɢɣ ɢ ɜɟɪɵ. Ɇɟɯɚɧɢɡɦ ɮɨɪɦɢɪɨɜɚɧɢɹ
ɦɢɪɨɜɨɡɡɪɟɧɢɹ ɬɚɢɧɫɬɜɟɧɟɧ, ɩɨɫɤɨɥɶɤɭ ɫɨɞɟɪɠɢɬ ɧɟ-
ɩɨɫɬɢɠɢɦɵɣ ɷɥɟɦɟɧɬ ɜɟɪɵ. Ɉɱɟɜɢɞɧɨ, ɜ ɷɬɨɦ ɦɟɯɚ-
ɧɢɡɦɟ ɭɱɚɫɬɜɭɸɬ ɨɛɪɚɡɨɜɚɧɢɟ ɢ ɜɨɫɩɢɬɚɧɢɟ.

Ɉɛɪɚɡɨɜɚɧɢɟ ɢ ɜɨɫɩɢɬɚɧɢɟ ɥɸɞɟɣ ɫɬɪɨɢɬɫɹ ɧɚ
ɧɚɱɚɥɚɯ ɤɭɥɶɬɭɪɵ ɛɟɡɨɩɚɫɧɨɫɬɢ.

ȼɨɫɩɢɬɚɧɢɟ ɜ ɨɛɥɚɫɬɢ ɛɟɡɨɩɚɫɧɨɫɬɢ ɨɫɭɳɟɫɬɜ-
ɥɹɥɨɫɶ ɜɫɟɝɞɚ - ɨɬ ɦɨɦɟɧɬɚ ɪɨɠɞɟɧɢɹ ɱɟɥɨɜɟɤɚ ɞɨ
ɤɨɧɰɚ ɟɝɨ ɠɢɡɧɢ - ɪɨɞɢɬɟɥɹɦɢ ɢ ɛɥɢɡɤɢɦɢ, ɨɛɳɟɫɬɜɨɦ
ɢ ɝɨɫɭɞɚɪɫɬɜɨɦ. ɇɨ ɩɪɨɢɫɯɨɞɢɥɨ ɷɬɨ ɪɚɡɪɨɡɧɟɧɧɨ ɢ
ɫɬɢɯɢɣɧɨ. ɇɨɜɚɹ ɷɩɨɯɚ ɬɪɟɛɭɟɬ ɮɨɪɦɢɪɨɜɚɧɢɹ ɤɭɥɶ-
ɬɭɪɵ ɛɟɡɨɩɚɫɧɨɫɬɢ ɧɚ ɨɫɧɨɜɟ ɩɪɢɦɟɧɟɧɢɹ ɧɚɭɱɧɵɯ
ɩɨɞɯɨɞɨɜ ɢ ɫɢɫɬɟɦɧɨɝɨ ɜɤɥɸɱɟɧɢɹ ɜɨɩɪɨɫɨɜ ɛɟɡɨɩɚɫ-
ɧɨɫɬɢ ɜ ɩɨɫɬɨɹɧɧɭɸ ɩɨɬɪɟɛɧɨɫɬɶ ɨɛɪɚɡɨɜɚɧɢɹ.

Ƚɨɜɨɪɹ ɨ ɤɭɥɶɬɭɪɟ ɛɟɡɨɩɚɫɧɨɫɬɢ, ɰɟɥɟɫɨɨɛɪɚɡɧɨ
ɢɫɯɨɞɢɬɶ ɢɡ ɨɛɳɟɝɨ ɩɨɧɢɦɚɧɢɹ ɤɭɥɶɬɭɪɵ. Ɉɧɚ ɹɜɥɹ-
ɟɬɫɹ ɨɫɨɛɨɣ ɨɛɥɚɫɬɶɸ, ɤɨɬɨɪɚɹ ɩɪɨɬɢɜɨɩɨɫɬɚɜɥɹɟɬɫɹ
ɩɪɢɪɨɞɟ, ɩɟɪɟɞɚɟɬɫɹ ɩɨ ɬɪɚɞɢɰɢɢ ɫɪɟɞɫɬɜɚɦɢ ɹɡɵɤɚ
ɢ ɫɢɦɜɨɥɨɜ, ɩɪɚɤɬɢɱɟɫɤɨɝɨ ɢɡɭɱɟɧɢɹ ɢ ɩɪɹɦɨɝɨ ɩɨɞ-
ɪɚɠɚɬɟɥɶɫɬɜɚ, ɚ ɧɟ ɛɢɨɥɨɝɢɱɟɫɤɨɝɨ ɧɚɫɥɟɞɨɜɚɧɢɹ.
Ʉɭɥɶɬɭɪɚ ɩɪɟɞɫɬɚɜɥɹɟɬɫɹ ɜ ɟɞɢɧɫɬɜɟ ɬɪɟɯ ɟɟ ɧɟɪɚɡ-
ɪɵɜɧɨ ɫɜɹɡɚɧɧɵɯ ɚɫɩɟɤɬɨɜ: ɫɩɨɫɨɛɨɜ ɪɚɡɭɦɧɨɣ ɞɟɹ-
ɬɟɥɶɧɨɫɬɢ ɱɟɥɨɜɟɤɚ; ɪɟɡɭɥɶɬɚɬɨɜ ɷɬɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ;
ɫɬɟɩɟɧɢ ɪɚɡɜɢɬɨɫɬɢ ɥɢɱɧɨɫɬɢ ɢ ɨɛɳɟɫɬɜɚ. Ʉɭɥɶɬɭɪɚ
ɱɟɥɨɜɟɤɚ ɹɜɥɹɟɬɫɹ ɫɥɨɠɧɨɣ ɫɬɪɭɤɬɭɪɨɣ. Ɉɧɚ ɫɨɫɬɨɢɬ
ɢɡ ɦɧɨɝɢɯ ɷɥɟɦɟɧɬɨɜ, ɤɚɠɞɵɣ ɢɡ ɤɨɬɨɪɵɯ ɨɬɧɨɫɢɬɫɹ ɤ
ɨɩɪɟɞɟɥɟɧɧɨɣ ɫɮɟɪɟ ɞɟɹɬɟɥɶɧɨɫɬɢ. ɉɨɧɹɬɢɟ ɛɟɡɨ-
ɩɚɫɧɨɫɬɶ ɨɬɧɨɫɢɬɫɹ ɤɨ ɜɫɟɦ ɫɮɟɪɚɦ ɞɟɹɬɟɥɶɧɨɫɬɢ. ȿɟ
ɨɛɟɫɩɟɱɟɧɢɟ ɫɨɫɬɚɜɥɹɟɬ ɨɛɥɚɫɬɶ ɠɢɡɧɟɞɟɹɬɟɥɶɧɨɫɬɢ
ɱɟɥɨɜɟɤɚ ɜ ɰɟɥɨɦ.

Ʉɭɥɶɬɭɪɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɹɜɥɹɟɬɫɹ ɫɩɨɫɨɛ ɪɚ-
ɡɭɦɧɨɣ ɠɢɡɧɟɞɟɹɬɟɥɶɧɨɫɬɢ ɱɟɥɨɜɟɤɚ ɜ ɨɛɥɚɫɬɢ ɨɛɟɫ-
ɩɟɱɟɧɢɹ ɛɟɡɨɩɚɫɧɨɫɬɢ, ɪɟɡɭɥɶɬɚɬɵ ɷɬɨɣ ɠɢɡɧɟɞɟɹ-
ɬɟɥɶɧɨɫɬɢ ɢ ɫɬɟɩɟɧɶ ɪɚɡɜɢɬɨɫɬɢ ɥɢɱɧɨɫɬɢ ɢ ɨɛɳɟɫɬɜɚ
ɜ ɷɬɨɣ ɨɛɥɚɫɬɢ.

Ɋɟɡɭɥɶɬɚɬɵ ɠɢɡɧɟɞɟɹɬɟɥɶɧɨɫɬɢ ɩɪɢɜɟɥɢ ɱɟɥɨ-
ɜɟɱɟɫɬɜɨ ɤ ɝɥɨɛɚɥɶɧɨɦɭ ɤɪɢɡɢɫɭ. Ⱦɥɹ ɛɥɚɝɨɩɨɥɭɱɧɨɝɨ
ɜɵɯɨɞɚ ɢɡ ɤɪɢɡɢɫɚ ɜ ɭɫɬɨɣɱɢɜɨɟ ɪɚɡɜɢɬɢɟ ɧɟɨɛɯɨɞɢɦɨ
ɢɡɦɟɧɢɬɶ ɫɬɟɩɟɧɶ ɪɚɡɜɢɬɨɫɬɢ ɥɢɱɧɨɫɬɢ ɢ ɨɛɳɟɫɬɜɚ ɜ
ɨɛɥɚɫɬɢ ɨɛɟɫɩɟɱɟɧɢɹ ɛɟɡɨɩɚɫɧɨɫɬɢ. Ⱦɥɹ ɷɬɨɝɨ ɧɭɠɧɨ
ɞɨɩɨɥɧɢɬɶ ɢɫɩɨɥɶɡɭɟɦɵɟ ɞɨ ɧɚɫɬɨɹɳɟɝɨ ɜɪɟɦɟɧɢ
ɫɩɨɫɨɛɵ ɠɢɡɧɟɞɟɹɬɟɥɶɧɨɫɬɢ ɜ ɷɬɨɣ ɨɛɥɚɫɬɢ ɩɪɟɨɛɪɚ-
ɡɨɜɚɧɢɟɦ ɫɨɛɫɬɜɟɧɧɨɝɨ ɫɨɡɧɚɧɢɹ. Ɇɢɪɨɩɨɧɢɦɚɧɢɟ
ɞɨɥɠɧɨ ɢɡɦɟɧɢɬɶ ɫɢɫɬɟɦɭ ɰɟɧɧɨɫɬɟɣ ɢ ɰɟɥɟɣ ɠɢɡɧɟ-
ɞɟɹɬɟɥɶɧɨɫɬɢ ɥɸɞɟɣ. ɉɟɪɟɤɥɸɱɢɬɶ ɢɯ ɫ ɦɚɤɫɢɦɚɥɶɧɨ-
ɝɨ ɭɞɨɜɥɟɬɜɨɪɟɧɢɹ ɩɨɫɬɨɹɧɧɨ ɢ ɧɟɨɝɪɚɧɢɱɟɧɧɨ ɪɚɫ-
ɬɭɳɢɯ ɦɚɬɟɪɢɚɥɶɧɵɯ ɩɨɬɪɟɛɧɨɫɬɟɣ ɧɚ ɞɭɯɨɜɧɨɟ ɪɚɡ-
ɜɢɬɢɟ ɢ ɧɚ ɢɧɮɨɪɦɚɰɢɨɧɧɭɸ ɫɮɟɪɭ ɠɢɡɧɟɞɟɹɬɟɥɶɧɨɫɬɢ.

ɋɬɚɧɨɜɥɟɧɢɟ ɧɨɜɨɣ ɤɭɥɶɬɭɪɵ ɛɟɡɨɩɚɫɧɨɫɬɢ ɜɨɡ-
ɦɨɠɧɨ ɜ ɪɟɡɭɥɶɬɚɬɟ ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ ɫɨɡɧɚɧɢɹ ɜɫɟɯ
ɫɥɨɟɜ ɨɛɳɟɫɬɜɚ. Ɉɛɪɚɡɨɜɚɧɢɟ ɩɪɢ ɷɬɨɦ ɞɨɥɠɧɨ ɧɨ-
ɫɢɬɶ ɨɩɟɪɟɠɚɸɳɢɣ ɯɚɪɚɤɬɟɪ, ɩɨɡɜɨɥɹɸɳɢɣ ɨɛɳɟɫɬɜɭ
ɩɟɪɟɣɬɢ ɨɬ ɩɪɢɨɪɢɬɟɬɚ ɡɚɳɢɬɵ ɜ ɫɥɨɠɢɜɲɢɯɫɹ ɫɢɬɭɚ-
ɰɢɹɯ ɤ ɩɪɢɨɪɢɬɟɬɭ ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɷɬɢɯ ɫɢɬɭɚɰɢɣ, ɤ
ɭɫɬɪɚɧɟɧɢɸ ɩɪɢɱɢɧ ɭɝɪɨɡ, ɤ ɨɛɟɫɩɟɱɟɧɢɸ ɛɟɡɨɩɚɫɧɨ-

ɫɬɢ ɫɜɨɟɣ ɠɢɡɧɟɞɟɹɬɟɥɶɧɨɫɬɢ.
ȼɚɠɧɟɣɲɢɦ ɤɨɦɩɨɧɟɧɬɨɦ ɨɛɪɚɡɨɜɚɧɢɹ ɞɨɥɠɧɵ

ɫɬɚɬɶ ɨɛɳɟɨɛɪɚɡɨɜɚɬɟɥɶɧɚɹ ɨɛɥɚɫɬɶ «Ɉɫɧɨɜɵ ɛɟɡɨ-
ɩɚɫɧɨɫɬɢ ɠɢɡɧɟɞɟɹɬɟɥɶɧɨɫɬɢ» - ɜ ɲɤɨɥɟ, ɞɢɫɰɢɩɥɢɧɚ
©Ȼɟɡɨɩɚɫɧɨɫɬɶ ɠɢɡɧɟɞɟɹɬɟɥɶɧɨɫɬɢ» - ɜ ɭɱɪɟɠɞɟɧɢɹɯ
ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɨɝɨ ɨɛɪɚɡɨɜɚɧɢɹ.

Ɉɧɢ ɜ ɰɟɥɨɦ ɫɨɫɬɚɜɥɹɸɬ ɤɨɦɩɥɟɤɫɧɭɸ ɨɛɪɚɡɨ-
ɜɚɬɟɥɶɧɭɸ ɨɛɥɚɫɬɶ «Ȼɟɡɨɩɚɫɧɨɫɬɶ ɠɢɡɧɟɞɟɹɬɟɥɶɧɨ-
ɫɬɢ». ȼɫɟ ɪɚɡɞɟɥɵ ɨɛɥɚɫɬɢ ɬɟɫɧɨ ɫɜɹɡɚɧɵ ɧɟ ɬɨɥɶɤɨ
ɞɪɭɝ ɫ ɞɪɭɝɨɦ, ɧɨ ɢ ɫ ɞɪɭɝɢɦɢ ɨɛɪɚɡɨɜɚɬɟɥɶɧɵɦɢ ɤɨɦ-
ɩɨɧɟɧɬɚɦɢ ɦɟɠɩɪɟɞɦɟɬɧɵɦɢ ɫɜɹɡɹɦɢ ɞɥɹ ɩɨɞɝɨɬɨɜɤɢ
ɦɨɥɨɞɟɠɢ ɤ ɠɢɡɧɢ ɜ ɧɨɜɨɣ ɷɩɨɯɟ.

ɉɪɢ ɢɡɭɱɟɧɢɢ ɩɪɨɛɥɟɦ ɛɟɡɨɩɚɫɧɨɫɬɢ ɧɟɥɶɡɹ
ɨɛɨɣɬɢ ɜɨɩɪɨɫ ɤɨɧɮɥɢɤɬɨɜ ɦɟɠɞɭ ɢɧɬɟɪɟɫɚɦɢ ɥɢɱɧɨ-
ɫɬɢ, ɨɛɳɟɫɬɜɚ, ɝɨɫɭɞɚɪɫɬɜɚ, ɱɟɥɨɜɟɱɟɫɬɜɚ ɜ ɰɟɥɨɦ.
Ʉɚɠɞɵɣ ɢɡ ɷɬɢɯ ɫɭɛɴɟɤɬɨɜ ɢɦɟɟɬ ɫɜɨɸ ɹɪɤɨ ɜɵɪɚɠɟɧ-
ɧɭɸ ɰɟɥɶ. ɋɬɟɩɟɧɶ ɞɨɫɬɢɠɟɧɢɹ ɰɟɥɢ, ɡɚɜɢɫɢɬ ɧɟ
ɬɨɥɶɤɨ ɨɬ ɫɨɛɫɬɜɟɧɧɵɯ ɞɟɣɫɬɜɢɣ ɫɭɛɴɟɤɬɚ, ɧɨ ɢ ɨɬ
ɞɟɣɫɬɜɢɣ ɞɪɭɝɢɯ ɫɭɛɴɟɤɬɨɜ. ɋɬɪɟɦɹɫɶ ɞɨɫɬɢɱɶ ɫɜɨɢɯ
ɰɟɥɟɣ, ɫɭɛɴɟɤɬ ɞɨɥɠɟɧ ɫɨɝɥɚɫɨɜɚɬɶ ɫɜɨɢ ɞɟɣɫɬɜɢɹ ɫ
ɞɪɭɝɢɦɢ, ɱɬɨɛɵ ɞɟɣɫɬɜɢɹ ɷɬɢɯ ɞɪɭɝɢɯ ɧɟ ɨɤɚɡɚɥɢɫɶ
ɧɚɩɪɚɜɥɟɧɧɵɦɢ ɩɪɨɬɢɜ ɟɝɨ ɞɟɣɫɬɜɢɣ. Ʉɨɦɩɪɨɦɢɫɫ ɫɨ-
ɫɬɨɢɬ ɜ ɫɨɝɥɚɫɨɜɚɧɢɢ ɫɜɨɢɯ ɞɟɣɫɬɜɢɣ ɫ ɞɪɭɝɢɦɢ.

ȼ ɨɛɳɟɦ ɫɥɭɱɚɟ ɤɨɧɮɥɢɤɬɚ ɪɟɲɟɧɢɹ ɛɵɬɶ ɧɟ
ɦɨɠɟɬ. ɇɟ ɫɭɳɟɫɬɜɭɟɬ ɫɬɚɧɞɚɪɬɧɨɝɨ ɫɩɨɫɨɛɚ ɫɨɝɥɚɫɨ-
ɜɚɧɢɹ ɧɟɫɨɜɩɚɞɚɸɳɢɯ ɢɧɬɟɪɟɫɨɜ ɪɚɡɥɢɱɧɵɯ ɫɭɛɴɟɤ-
ɬɨɜ. Ɉɞɧɚɤɨ ɫɭɳɟɫɬɜɭɟɬ ɤɥɚɫɫ ɫɢɫɬɟɦ, ɜ ɤɨɬɨɪɵɯ ɨɬɵ-
ɫɤɚɧɢɟ ɤɨɦɩɪɨɦɢɫɫɚ ɩɪɢɧɰɢɩɢɚɥɶɧɨ ɜɨɡɦɨɠɧɨ. ɉɨ-
ɥɨɠɟɧɢɟ, ɤɨɝɞɚ ɟɫɬɶ ɨɛɳɚɹ ɰɟɥɶ, ɇɇ. Ɇɨɢɫɟɟɜ ɧɚ-
ɡɜɚɥ ɫɢɬɭɚɰɢɟɣ «ɩɭɬɟɲɟɫɬɜɟɧɧɢɤɨɜ ɜ ɨɞɧɨɣ ɥɨɞɤɟ».
Ʌɨɞɤɚ ɨɞɧɚ, ɩɨɷɬɨɦɭ ɭɫɩɟɯ ɷɬɨɝɨ ɨɛɳɟɝɨ ɞɟɥɚ ɡɚɜɢɫɢɬ
ɨɬ ɨɛɳɢɯ ɭɫɢɥɢɣ. Ɂɧɚɱɢɬ, ɢɦɟɸɬɫɹ ɩɪɟɞɩɨɫɵɥɤɢ ɞɥɹ
ɤɨɦɩɪɨɦɢɫɫɚ. ɇɚɞɨ ɟɳɟ ɨɩɪɟɞɟɥɢɬɶ ɧɟɨɛɯɨɞɢɦɵɟ,
ɭɫɬɪɚɢɜɚɸɳɢɟ ɜɫɟɯ ɭɫɥɨɜɢɹ, ɧɨ ɷɬɨ ɜɨɩɪɨɫ ɫɨɝɥɚɫɨ-
ɜɚɧɢɹ, ɚ ɧɟ ɩɪɢɧɰɢɩɢɚɥɶɧɵɣ.

Ʉɨɦɩɪɨɦɢɫɫ ɦɟɠɞɭ ɢɧɬɟɪɟɫɚɦɢ ɥɢɱɧɨɫɬɢ ɢ ɨɛ-
ɳɟɫɬɜɚ ɜ ɪɚɦɤɚɯ ɧɚɰɢɢ ɜɵɪɚɛɨɬɚɧ ɜɟɤɚɦɢ ɢ ɡɚɤɥɸɱɚ-
ɟɬɫɹ ɜ ɧɨɪɦɚɯ ɧɚɰɢɨɧɚɥɶɧɨɣ ɦɨɪɚɥɢ ɢ ɧɪɚɜɫɬɜɟɧɧɨ-
ɫɬɢ, ɤɨɬɨɪɵɟ ɦɨɠɧɨ ɧɚɡɜɚɬɶ ɨɫɧɨɜɨɣ ɫɭɳɟɫɬɜɨɜɚɧɢɹ
ɫɨɨɛɳɟɫɬɜɚ. ɉɪɢɡɧɚɧɢɟ ɜɫɟɦɢ ɱɥɟɧɚɦɢ ɫɨɨɛɳɟɫɬɜɚ
ɨɛɳɢɯ ɧɨɪɦ ɠɢɡɧɟɞɟɹɬɟɥɶɧɨɫɬɢ, ɫɥɟɞɨɜɚɧɢɟ ɷɬɢɦ
ɧɨɪɦɚɦ, ɩɪɟɞɩɢɫɵɜɚɸɳɢɦ ɜ ɨɩɪɟɞɟɥɟɧɧɵɯ ɫɢɬɭɚɰɢ-
ɹɯ ɩɪɟɞɩɨɱɢɬɚɬɶ ɨɛɳɟɫɬɜɟɧɧɵɟ ɢɧɬɟɪɟɫɵ ɥɢɱɧɵɦ,
ɹɜɥɹɟɬɫɹ ɝɥɚɜɧɵɦ ɭɫɥɨɜɢɟɦ ɠɢɡɧɟɫɩɨɫɨɛɧɨɫɬɢ ɫɨɨɛ-
ɳɟɫɬɜɚ. ȼ ɝɨɫɭɞɚɪɫɬɜɟ ɤɨɦɩɪɨɦɢɫɫ ɢɧɬɟɪɟɫɨɜ
ɨɮɨɪɦɥɹɟɬɫɹ ɜ ɜɢɞɟ ɡɚɤɨɧɨɜ ɝɨɫɭɞɚɪɫɬɜɚ, ɤɨɬɨɪɵɟ
ɨɛɹɡɚɧ ɜɵɩɨɥɧɹɬɶ ɢ ɫɨɛɥɸɞɚɬɶ ɤɚɠɞɵɣ ɝɪɚɠɞɚɧɢɧ
ɷɬɨɝɨ ɝɨɫɭɞɚɪɫɬɜɚ.

ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɧɚ ɩɥɚɧɟɬɟ ɨɱɟɧɶ ɜɚɠɧɨ ɧɚ-
ɯɨɠɞɟɧɢɟ ɤɨɦɩɪɨɦɢɫɫɚ ɦɟɠɞɭ ɢɧɬɟɪɟɫɚɦɢ ɫɬɪɚɧ, ɝɨ-
ɫɭɞɚɪɫɬɜ ɢ ɱɟɥɨɜɟɱɟɫɬɜɚ ɜ ɰɟɥɨɦ, ɬɚɤ ɤɚɤ ɦɧɨɝɢɟ
ɫɬɪɚɧɵ ɫɟɝɨɞɧɹ ɧɟ ɜɵɩɨɥɧɹɸɬ ɧɚɭɱɧɨ ɨɛɨɫɧɨɜɚɧɧɵɯ
ɪɟɤɨɦɟɧɞɚɰɢɣ Ɉɪɝɚɧɢɡɚɰɢɢ ɨɛɴɟɞɢɧɟɧɧɵɯ ɧɚɰɢɣ
ɈɈɇ) ɩɨ ɩɟɪɟɯɨɞɭ ɧɚ ɭɫɬɨɣɱɢɜɨɟ ɪɚɡɜɢɬɢɟ. ɉɪɢɱɢɧɵ
ɪɚɡɧɵɟ.

Ɉɬɫɬɚɥɵɟ ɫɬɪɚɧɵ ɫɱɢɬɚɸɬ ɧɟɫɩɪɚɜɟɞɥɢɜɵɦ ɨɝ-
ɪɚɧɢɱɟɧɢɟ ɢɯ ɪɚɡɜɢɬɢɹ ɩɨ ɩɭɬɢ, ɭɠɟ ɩɪɨɣɞɟɧɧɨɦɭ
ɫɬɪɚɧɚɦɢ ɪɚɡɜɢɬɵɦɢ. Ɋɟɱɶ ɢɞɟɬ ɨ ɩɭɬɢ, ɤɨɬɨɪɵɣ
ɨɛɟɫɩɟɱɢɜɚɟɬ ɫɨɜɪɟɦɟɧɧɵɣ ɤɨɦɮɨɪɬ ɧɚɫɟɥɟɧɢɸ ɢ
ɫɨɜɪɟɦɟɧɧɵɟ ɝɚɪɚɧɬɢɢ ɧɚɰɢɨɧɚɥɶɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ.
ɇɚɩɪɢɦɟɪ, ɹɞɟɪɧɵɟ ɫɢɥɵ ɫɞɟɪɠɢɜɚɧɢɹ.
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Ɋɚɡɜɢɬɵɟ ɫɬɪɚɧɵ, ɮɢɧɚɧɫɢɪɭɸɳɢɟ ɞɟɹɬɟɥɶ-

ɧɨɫɬɶ ɈɈɇ, ɠɟɥɚɸɬ ɮɨɪɦɢɪɨɜɚɬɶ ɟɟ ɪɟɤɨɦɟɧɞɚɰɢɢ
ɫɨɝɥɚɫɧɨ ɜɥɨɠɟɧɧɵɦ ɫɪɟɞɫɬɜɚɦ. Ɉɬɫɸɞɚ ɩɨɹɜɥɹɟɬɫɹ
ɩɨɧɹɬɢɟ «ɞɜɨɣɧɨɝɨ ɫɬɚɧɞɚɪɬɚ». Ɍɨ, ɱɬɨ ɦɨɠɧɨ ɪɚɡɜɢ-

ɬɵɦ ɫɬɪɚɧɚɦ, ɧɟɥɶɡɹ ɪɚɡɜɢɜɚɸɳɢɦɫɹ.

Ⱦɥɹ ɩɟɪɟɯɨɞɚ ɤ ɨɛɹɡɚɬɟɥɶɧɨɫɬɢ ɢɫɩɨɥɧɟɧɢɹ
ɩɪɢɧɢɦɚɟɦɵɯ ɈɈɇ ɪɟɤɨɦɟɧɞɚɰɢɣ ɩɨ ɩɪɨɛɥɟɦɚɦ ɝɥɨ-

ɛɚɥɶɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɞɨɥɠɧɨ ɩɪɨɣɬɢ ɤɚɤɨɟɬɨ ɜɪɟɦɹ.

Ⱦɨɥɠɧɵ ɩɪɨɢɡɨɣɬɢ ɧɚɫɬɨɪɚɠɢɜɚɸɳɢɟ ɫɨɛɵɬɢɹ, ɤɨɬɨ-

ɪɵɟ ɢɡɦɟɧɹɬ ɨɛɳɟɟ ɨɬɧɨɲɟɧɢɟ ɤ ɷɬɨɦɭ ɜɨɩɪɨɫɭ. Ɉɛɹ-

ɡɚɬɟɥɶɧɨɫɬɶ, ɩɨɞɤɪɟɩɥɟɧɧɚɹ ɟɞɢɧɫɬɜɨɦ ɩɨɧɢɦɚɧɢɹ
ɜɫɟɦɢ ɠɢɬɟɥɹɦɢ ɩɥɚɧɟɬɵ ɫɭɞɶɛɨɧɨɫɧɨɫɬɢ ɜɵɩɨɥɧɟ-

ɧɢɹ ɩɪɢɧɢɦɚɟɦɵɯ ɈɈɇ ɪɟɤɨɦɟɧɞɚɰɢɣ, ɦɨɠɟɬ ɜ ɤɚɤɨɣ-

ɬɨ ɫɬɟɩɟɧɢ ɝɚɪɚɧɬɢɪɨɜɚɬɶ ɞɚɥɶɧɟɣɲɟɟ ɭɫɬɨɣɱɢɜɨɟ
ɪɚɡɜɢɬɢɟ ɰɢɜɢɥɢɡɚɰɢɢ. ȼ ɫɥɭɱɚɟ ɤɨɦɩɪɨɦɢɫɫɨɜ ɦɟɠ-

ɞɭ ɥɢɱɧɨɫɬɶɸ ɢ ɫɨɨɛɳɟɫɬɜɨɦ ɧɚ ɷɬɧɢɱɟɫɤɨɦ ɭɪɨɜɧɟ, ɜ
ɨɫɧɨɜɟ ɤɨɦɩɪɨɦɢɫɫɨɜ ɦɟɠɞɭ ɝɨɫɭɞɚɪɫɬɜɚɦɢ ɧɟɞɨɫɬɚ-

ɬɨɱɧɨ ɢɦɟɬɶ ɮɨɪɦɚɥɶɧɵɟ ɦɟɠɞɭɧɚɪɨɞɧɵɟ ɫɨɝɥɚɲɟɧɢɹ.

ɇɟɨɛɯɨɞɢɦɨɫɬɶ ɤɨɦɩɪɨɦɢɫɫɚ ɦɟɠɞɭ ɢɧɬɟɪɟɫɚɦɢ
ɥɢɱɧɨɫɬɢ, ɨɛɳɟɫɬɜɚ, ɝɨɫɭɞɚɪɫɬɜɚ ɢ ɦɢɪɨɜɨɝɨ ɫɨɨɛɳɟ-

ɫɬɜɚ ɬɪɟɛɭɟɬ, ɱɬɨɛɵ ɜɫɟ ɧɚɫɟɥɟɧɢɟ ɩɥɚɧɟɬɵ ɜɵɪɚɛɨ-

ɬɚɥɨ, ɩɪɢɡɧɚɥɨ ɢ ɪɭɤɨɜɨɞɫɬɜɨɜɚɥɨɫɶ ɜ ɫɜɨɟɣ ɠɢɡɧɟ-

ɞɟɹɬɟɥɶɧɨɫɬɢ ɟɞɢɧɨɣ ɞɭɯɨɜɧɨɣ ɨɫɧɨɜɨɣ ɜ ɜɢɞɟ ɩɪɢ-

ɨɪɢɬɟɬɚ ɨɛɳɟɱɟɥɨɜɟɱɟɫɤɢɯ ɰɟɧɧɨɫɬɟɣ. ȼ ɧɚɫɬɨɹɳɟɟ
ɜɪɟɦɹ ɢɦɟɟɬɫɹ ɨɫɬɪɚɹ ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɜ ɫɨɡɞɚɧɢɢ
ɜɡɚɢɦɨɫɜɹɡɢ ɩɥɚɧɟɬɚɪɧɨɝɨ, ɤɨɧɬɢɧɟɧɬɚɥɶɧɨɝɨ ɢ ɝɨɫɭ-

ɞɚɪɫɬɜɟɧɧɨɝɨ ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɚ, ɤɚɤ ɟɞɢɧɨɝɨ ɰɟɥɨɝɨ.

ɋɬɪɨɝɨɟ ɫɨɛɥɸɞɟɧɢɟ ɞɟɣɫɬɜɭɸɳɟɝɨ ɡɚɤɨɧɨɞɚɬɟɥɶɫɬ-
ɜɚ ɢ ɤɨɧɬɪɨɥɶ ɝɪɚɠɞɚɧɫɤɨɝɨ ɨɛɳɟɫɬɜɚ ɜ ɪɨɥɢ ɧɟɡɚɜɢ-

ɫɢɦɨɣ ɷɤɫɩɟɪɬɢɡɵ ɫɭɞɟɛɧɵɯ ɩɨɫɬɚɧɨɜɥɟɧɢɣ ɫ ɲɢɪɨ-

ɤɨɣ ɝɥɚɫɧɨɫɬɶɸ ɦɨɠɟɬ ɪɚɡɪɟɲɢɬɶ ɦɧɨɝɢɟ ɩɪɨɛɥɟɦɧɵɟ
ɜɨɩɪɨɫɵ ɝɥɨɛɚɥɢɡɚɰɢɢ ɧɚ ɫɨɜɪɟɦɟɧɧɨɦ ɭɪɨɜɧɟ.
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ɘɪɢɣ ɇɢɤɢɬɨɜɢɱ Ɂɚɯɚɪɨɜ, ɞɪ ɬɟɯɧ. ɧɚɭɤ, ɩɪɨɮɟɫɫɨɪ ɤɚɮɟɞɪɵ
©Ƚɨɪɧɨɟ ɢ ɧɟɮɬɟɝɚɡɨɜɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ»;
Ⱥɥɟɤɫɚɧɞɪ ȼɹɱɟɫɥɚɜɨɜɢɱ Ʌɨɝɭɧɨɜ, ɞɪ ɬɟɯɧ. ɧɚɭɤ, ɩɪɨɮɟɫɫɨɪ ɤɚɮɟɞ-
ɪɵ «Ƚɨɪɧɨɟ ɢ ɧɟɮɬɟɝɚɡɨɜɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ»;
Ⱦɦɢɬɪɢɣ Ⱥɧɚɬɨɥɶɟɜɢɱ Ȼɚɪɚɧɨɜ, ɞɪ ɬɟɯɧ. ɧɚɭɤ, ɩɪɨɮɟɫɫɨɪ ɤɚɮɟɞɪɵ
©Ɍɟɯɧɢɤɚ ɢ ɬɟɯɧɨɥɨɝɢɹ ɩɟɪɟɪɚɛɨɬɤɢ ɨɬɯɨɞɨɜ»
Ɇɨɫɤɨɜɫɤɢɣ ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ ɦɚɲɢɧɨɫɬɪɨɢɬɟɥɶɧɵɣ ɭɧɢɜɟɪɫɢɬɟɬ)
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ɍȾɄ 614.8
ȼɄɆɭɫɚɟɜ, ȺɆȽɨɧɨɩɨɥɶɫɤɢɣ, ɘɇɁɚɯɚɪɨɜ, ȺȼɅɨɝɭɧɨɜ, ȾȺȻɚɪɚɧɨɜ

ɆɈȾȿɅɂɊɈȼȺɇɂȿ ɈɉȺɋɇɈɋɌȿɃ ɋ ɉɈɆɈɓɖɘ ȺɇȺɅɂɁȺ ɊɂɋɄȺ

ɉɪɢɜɨɞɢɬɫɹ ɢɧɮɨɪɦɚɰɢɹ ɨ ɦɨɞɟɥɢɪɨɜɚɧɢɢ ɨɩɚɫɧɨɫɬɟɣ ɫ ɩɨɦɨɳɶɸ ɦɟɬɨɞɨɜ ɚɧɚɥɢɡɚ ɪɢɫɤɚ. Ⱥɧɚɥɢɡ ɪɢɫɤɚ ɦɨɠɟɬ ɛɵɬɶ ɩɪɟɞ-
ɫɬɚɜɥɟɧ ɤɚɤ ɪɹɞ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɵɯ ɫɨɛɵɬɢɣ: ɩɥɚɧɢɪɨɜɚɧɢɟ ɢ ɨɪɝɚɧɢɡɚɰɢɹ  ɪɚɛɨɬ; ɜɵɹɜɥɟɧɢɟ ɢ ɩɪɟɞɜɚɪɢɬɟɥɶɧɚɹ ɨɰɟɧɤɚ
ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɨɩɚɫɧɨɫɬɟɣ; ɚɧɚɥɢɡ ɱɚɫɬɨɬɵ, ɩɨɫɥɟɞɫɬɜɢɣ ɢ ɧɟɨɩɪɟɞɟɥɟɧɧɨɫɬɟɣ ɪɢɫɤɚ; ɪɚɡɪɚɛɨɬɤɚ ɪɟɤɨɦɟɧɞɚɰɢɣ ɩɨ ɭɩɪɚɜ-
ɥɟɧɢɸ ɪɢɫɤɨɦ. ɉɪɨɜɟɞɟɧɧɵɣ ɚɧɚɥɢɡ ɩɨɡɜɨɥɹɟɬ ɫɞɟɥɚɬɶ ɜɵɜɨɞ ɨ ɬɨɦ, ɱɬɨ ɜ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɪɟɲɟɧɢɟ ɜɨɩɪɨɫɨɜ ɚɧɚɥɢɡɚ
ɪɢɫɤɚ ɧɚɯɨɞɢɬɫɹ ɧɚ ɫɬɚɞɢɢ ɫɜɨɟ ɪɚɡɜɢɬɢɹ, ɩɨɷɬɨɦɭ ɜ ɩɟɪɜɨɦ ɩɪɢɛɥɢɠɟɧɢɢ ɟɝɨ ɧɟɥɶɡɹ ɫɱɢɬɚɬɶ ɫɬɪɨɝɢɦ ɩɪɨɰɟɫɫɨɦ, ɩɨɞɞɚɸ-
ɳɢɦɫɹ ɩɪɨɜɟɪɤɟ ɧɚɭɱɧɵɦɢ ɦɟɬɨɞɚɦɢ.
ɄɅɘɑȿȼɕȿ ɋɅɈȼȺ: ɦɨɞɟɥɢɪɨɜɚɧɢɟ; ɨɩɚɫɧɨɫɬɶ; ɚɧɚɥɢɡ ɪɢɫɤɚ; ɢɧɮɨɪɦɚɰɢɹ; ɫɨɛɵɬɢɟ; ɩɥɚɧɢɪɨɜɚɧɢɟ; ɨɪɝɚɧɢɡɚɰɢɹ ɪɚɛɨɬ;
ɭɩɪɚɜɥɟɧɢɟ ɪɢɫɤɚ.

V.K.Musayev, A.M.Gonol’skii , Y.N.Zakharov, A.V.Logunov, D.A.Baranov

MODELLING HAZARDS USING RISK ANALYSIS

Provides information about the modelling of hazards by using methods of risk analysis. Risk analysis can be presented as a series
of sequential events: planning and organization of works; identification and preliminary evaluation of the characteristics of the

hazards; analysis of frequency, consequences and uncertainties of risk; development of recommendations on risk management.
The analysis allows to conclude that at present the issues of risk analysis is at the stage of its development, so to a first
approximation, it cannot be considered a rigorous process, verifiable scientific methods.
KEY WORDS: modeling; risk; risk analysis; information; event; planning; organization of work; management of risk.

Ɉɩɚɫɧɨɫɬɶ ɡɚɧɢɦɚɟɬ ɰɟɧɬɪɚɥɶɧɨɟ ɦɟɫɬɨ ɤɚɤ
ɫɮɟɪɵ ɛɟɡɨɩɚɫɧɨɫɬɢ ɠɢɡɧɟɞɟɹɬɟɥɶɧɨɫɬɢ ɜ ɬɟɯɧɨɫɮɟ-
ɪɟ, ɬɚɤ ɢ ɩɪɨɦɵɲɥɟɧɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ. ɉɨɞ ɨɩɚɫɧɨ-
ɫɬɶɸ ɩɨɧɢɦɚɸɬɫɹ ɹɜɥɟɧɢɹ, ɩɪɨɰɟɫɫɵ, ɨɛɴɟɤɬɵ, ɫɩɨ-
ɫɨɛɧɵɟ ɜɵɡɵɜɚɬɶ ɧɟɠɟɥɚɬɟɥɶɧɵɟ ɩɨɫɥɟɞɫɬɜɢɹ ɧɟɩɨ-
ɫɪɟɞɫɬɜɟɧɧɨ ɢɥɢ ɤɨɫɜɟɧɧɨ. Ⱦɪɭɝɢɦɢ ɫɥɨɜɚɦɢ, ɨɩɚɫ-
ɧɨɫɬɶ - ɫɥɟɞɫɬɜɢɟ ɞɟɣɫɬɜɢɹ ɧɟɤɨɬɨɪɵɯ ɧɟɝɚɬɢɜɧɵɯ
ɮɚɤɬɨɪɨɜ ɧɚ ɨɩɪɟɞɟɥɟɧɧɵɣ ɨɛɴɟɤɬ ɜɨɡɞɟɣɫɬɜɢɹ. ɉɪɢ
ɧɟɫɨɨɬɜɟɬɫɬɜɢɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɜɨɡɞɟɣɫɬɜɭɸɳɢɯ ɮɚɤ-
ɬɨɪɨɜ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦ ɨɛɴɟɤɬɚ ɜɨɡɞɟɣɫɬɜɢɹ ɢ ɩɨɹɜ-
ɥɹɟɬɫɹ ɮɟɧɨɦɟɧ ɨɩɚɫɧɨɫɬɢ, ɧɚɩɪɢɦɟɪ, ɭɞɚɪɧɚɹ ɜɨɥ-
ɧɚ, ɚɧɨɦɚɥɶɧɚɹ ɬɟɦɩɟɪɚɬɭɪɚ, ɧɟɞɨɫɬɚɬɨɤ ɤɢɫɥɨɪɨɞɚ ɜ
ɜɨɡɞɭɯɟ, ɬɨɤɫɢɱɧɵɟ ɩɪɢɦɟɫɢ ɜ ɜɨɡɞɭɯɟ ɢ ɬɩ.

ɇɟɤɨɬɨɪɵɟ ɢɫɫɥɟɞɨɜɚɧɢɹ ɜ ɨɛɥɚɫɬɢ ɛɟɡɨɩɚɫɧɨ-
ɫɬɢ ɫɥɨɠɧɵɯ ɫɢɫɬɟɦ ɩɪɢɜɟɞɟɧɵ ɜ ɫɥɟɞɭɸɳɢɯ ɪɚɛɨɬɚɯ
[1, 3, 7–12, 14–20].

Ɉɩɚɫɧɨɫɬɶ - ɷɬɨ ɫɜɨɣɫɬɜɨ, ɜɧɭɬɪɟɧɧɟ ɩɪɢɫɭɳɟɟ
ɫɥɨɠɧɨɣ ɬɟɯɧɢɱɟɫɤɨɣ ɫɢɫɬɟɦɟ. Ɉɧɚ ɦɨɠɟɬ ɪɟɚɥɢɡɨ-
ɜɚɬɶɫɹ ɜ ɜɢɞɟ ɩɪɹɦɨɝɨ ɢɥɢ ɤɨɫɜɟɧɧɨɝɨ ɭɳɟɪɛɚ ɞɥɹ
ɨɛɴɟɤɬɚ  ɜɨɡɞɟɣɫɬɜɢɹ ɩɨɫɬɟɩɟɧɧɨ, ɜɧɟɡɚɩɧɨ ɢɥɢ ɪɟɡɤɨ
ɜ ɪɟɡɭɥɶɬɚɬɟ ɨɬɤɚɡɚ ɫɢɫɬɟɦɵ. ɉɨɬɟɧɰɢɚɥɶɧɚɹ ɨɩɚɫ-
ɧɨɫɬɶ ɪɟɚɥɢɡɭɟɬɫɹ ɞɥɹ ɱɟɥɨɜɟɤɚ, ɬɟɯɧɢɱɟɫɤɢɯ ɢ ɷɤɨ-
ɥɨɝɢɱɟɫɤɢɯ ɫɢɫɬɟɦ.

Ɉɩɪɟɞɟɥɹɸɳɢɦɢ ɩɪɢɱɢɧɚɦɢ ɹɜɥɹɟɬɫɹ  ɜɨɡɦɨɠ-
ɧɨɫɬɶ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɝɨ ɨɬɪɢɰɚɬɟɥɶɧɨɝɨ ɜɨɡɞɟɣɫɬ-
ɜɢɹ ɧɚ ɧɟɤɨɬɨɪɵɣ ɨɛɴɟɤɬ. ȼɨɡɦɨɠɧɨɫɬɶ ɧɚɪɭɲɟɧɢɹ
ɧɨɪɦɚɥɶɧɨɝɨ ɫɨɫɬɨɹɧɢɹ ɷɥɟɦɟɧɬɨɜ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨ-
ɝɨ ɩɪɨɰɟɫɫɚ, ɜ ɪɟɡɭɥɶɬɚɬɟ ɤɨɬɨɪɨɝɨ ɦɨɝɭɬ ɜɨɡɧɢɤɧɭɬɶ
ɚɜɚɪɢɢ, ɜɡɪɵɜɵ, ɩɨɠɚɪɵ ɢ ɬɪɚɜɦɵ. ɇɚɥɢɱɢɟ ɨɞɧɨɝɨ
ɢɡ ɭɤɚɡɚɧɧɵɯ ɩɪɢɡɧɚɤɨɜ ɹɜɥɹɟɬɫɹ ɞɨɫɬɚɬɨɱɧɵɦ ɞɥɹ
ɨɬɧɟɫɟɧɢɹ ɮɚɤɬɨɪɨɜ ɤ ɪɚɡɞɟɥɭ ɨɩɚɫɧɵɯ ɢɥɢ ɜɪɟɞɧɵɯ.
Ʉɨɥɢɱɟɫɬɜɨ ɨɩɚɫɧɵɯ ɩɪɢɡɧɚɤɨɜ, ɯɚɪɚɤɬɟɪɢɡɭɸɳɢɯ
ɨɩɚɫɧɨɫɬɶ, ɦɨɠɟɬ ɛɵɬɶ ɭɜɟɥɢɱɟɧɨ ɢɥɢ ɭɦɟɧɶɲɟɧɨ ɜ
ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɰɟɥɟɣ ɚɧɚɥɢɡɚ.

ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɨɱɟɧɶ ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɵɦɢ
ɬɟɪɦɢɧɚɦɢ ɫɪɟɞɢ ɪɚɛɨɬɧɢɤɨɜ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ ɹɜɥɹ-
ɸɬɫɹ «ɨɩɚɫɧɨɫɬɶ» ɢ «ɪɢɫɤ». ȼ ɧɚɭɱɧɨɣ ɥɢɬɟɪɚɬɭɪɟ
ɜɫɬɪɟɱɚɟɬɫɹ ɪɚɡɥɢɱɧɨɟ ɬɨɥɤɨɜɚɧɢɟ ɬɟɪɦɢɧɚ «ɪɢɫɤ», ɢ

ɜ ɧɟɝɨ ɢɧɨɝɞɚ ɜɤɥɚɞɵɜɚɸɬɫɹ ɨɬɥɢɱɚɸɳɢɟɫɹ ɞɪɭɝ ɨɬ
ɞɪɭɝɚ ɫɨɞɟɪɠɚɧɢɹ. ȼ ɫɬɪɚɯɨɜɚɧɢɢ ɪɢɫɤ ɢɫɩɨɥɶɡɭɟɬɫɹ
ɜ ɫɥɟɞɭɸɳɢɯ ɫɥɭɱɚɹɯ: ɩɪɢ ɨɛɨɡɧɚɱɟɧɢɢ ɩɪɟɞɦɟɬɚ
ɫɬɪɚɯɨɜɚɧɢɹ ɩɪɨɦɵɲɥɟɧɧɨɝɨ ɩɪɟɞɩɪɢɹɬɢɹ ɢɥɢ ɮɢɪ-
ɦɵ; ɩɪɢ ɫɬɪɚɯɨɜɚɧɢɢ ɫɥɭɱɚɹ ɧɚɜɨɞɧɟɧɢɹ, ɩɨɠɚɪɚ,
ɜɡɪɵɜɚ ɢ ɩɪ.; ɩɪɢ ɫɬɪɚɯɨɜɨɣ ɫɭɦɦɵ ɨɩɚɫɧɨɫɬɢ ɜ ɞɟ-
ɧɟɠɧɨɦ ɜɵɪɚɠɟɧɢɢ ɢɥɢ ɠɟ ɤɚɤ ɫɨɛɢɪɚɬɟɥɶɧɵɣ ɬɟɪɦɢɧ
ɞɥɹ ɨɛɨɡɧɚɱɟɧɢɹ ɧɟɠɟɥɚɬɟɥɶɧɵɯ ɢɥɢ ɧɟɨɩɪɟɞɟɥɟɧ-
ɧɵɯ ɫɨɛɵɬɢɣ.

ɗɤɨɧɨɦɢɫɬɵ ɢ ɫɬɚɬɢɫɬɵ ɩɨɧɢɦɚɸɬ ɪɢɫɤ ɤɚɤ ɦɟɪɭ
ɜɨɡɦɨɠɧɵɯ ɩɨɫɥɟɞɫɬɜɢɣ, ɤɨɬɨɪɵɟ ɩɪɨɹɜɹɬɫɹ ɜ ɨɩɪɟ-
ɞɟɥɟɧɧɵɣ ɦɨɦɟɧɬ ɜ ɛɭɞɭɳɟɦ. Ɋɹɞ ɬɪɚɤɬɨɜɨɤ ɪɚɫɤɪɵ-
ɜɚɟɬ ɪɢɫɤ ɤɚɤ ɜɟɪɨɹɬɧɨɫɬɶ ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɧɟɫɱɚɫɬɧɨɝɨ
ɫɥɭɱɚɹ, ɨɩɚɫɧɨɫɬɢ, ɚɜɚɪɢɢ ɢɥɢ ɤɚɬɚɫɬɪɨɮɵ ɩɪɢ ɨɩɪɟ-
ɞɟɥɟɧɧɵɯ ɭɫɥɨɜɢɹɯ  ɩɪɨɢɡɜɨɞɫɬɜɚ ɢɥɢ ɨɤɪɭɠɚɸɳɟɣ
ɱɟɥɨɜɟɤɚ ɫɪɟɞɵ. Ɉɛɳɢɦ ɞɥɹ ɜɫɟɯ ɩɪɢɜɟɞɟɧɧɧɵɯ ɬɨɥ-
ɤɨɜɚɧɢɣ ɬɟɪɦɢɧɚ ɹɜɥɹɟɬɫɹ ɬɨ, ɱɬɨ ɪɢɫɤ ɜɤɥɸɱɚɟɬ ɧɟ-
ɭɜɟɪɟɧɧɨɫɬɶ, ɩɪɨɢɡɨɣɞɟɬ ɥɢ ɧɟɠɟɥɚɬɟɥɶɧɨɟ ɫɨɛɵɬɢɟ
ɢ ɜɨɡɧɢɤɧɟɬ ɥɢ ɧɟɛɥɚɝɨɩɪɢɹɬɧɨɟ ɫɨɫɬɨɹɧɢɟ. Ɂɚɦɟɬɢɦ,
ɱɬɨ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɫɨɜɪɟɦɟɧɧɵɦɢ ɜɡɝɥɹɞɚɦɢ ɪɢɫɤ
ɨɛɵɱɧɨ ɢɧɬɟɪɩɪɢɬɢɪɭɟɬɫɹ ɤɚɤ ɜɟɪɨɹɬɧɨɫɬɧɚɹ ɦɟɪɚ
ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɪɚɡɥɢɱɧɵɯ ɹɜɥɟɧɢɣ, ɫɨɩɪɨɜɨɠɞɚɸ-
ɳɢɯɫɹ ɜɨɡɧɢɤɧɨɜɟɧɢɟɦ, ɮɨɪɦɢɪɨɜɚɧɢɟɦ ɢ ɞɟɣɫɬɜɢɟɦ
ɨɩɚɫɧɨɫɬɟɣ, ɢ ɧɚɧɟɫɟɧɧɨɝɨ ɩɪɢ ɷɬɨɦ ɫɨɰɢɚɥɶɧɨɝɨ,
ɷɤɨɧɨɦɢɱɟɫɤɨɝɨ, ɷɤɨɥɨɝɢɱɟɫɤɨɝɨ ɢ ɞɪɭɝɢɯ ɜɢɞɨɜ ɭɳɟɪ-
ɛɚ ɢ ɜɪɟɞɚ.

ɉɨɞ ɪɢɫɤɨɦ ɫɥɟɞɭɟɬ ɩɨɧɢɦɚɬɶ ɨɠɢɞɚɟɦɭɸ ɱɚɫ-
ɬɨɬɭ ɢɥɢ ɜɟɪɨɹɬɧɨɫɬɶ ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɨɩɚɫɧɨɫɬɟɣ ɨɩ-
ɪɟɞɟɥɟɧɧɨɝɨ ɤɥɚɫɫɚ, ɢɥɢ ɠɟ ɪɚɡɦɟɪ ɜɨɡɦɨɠɧɨɝɨ
ɭɳɟɪɛɚ ɨɬ ɧɟɠɟɥɚɬɟɥɶɧɨɝɨ ɫɨɛɵɬɢɹ, ɢɥɢ ɠɟ ɧɟɤɨɬɨ-
ɪɭɸ ɤɨɦɛɢɧɚɰɢɸ ɷɬɢɯ ɜɟɥɢɱɢɧ.

ɉɪɢɦɟɧɟɧɢɟ ɩɨɧɹɬɢɹ ɪɢɫɤ ɩɨɡɜɨɥɹɟɬ ɩɟɪɟɜɨ-
ɞɢɬɶ ɨɩɚɫɧɨɫɬɶ ɜ ɪɚɡɪɹɞ ɢɡɦɟɪɹɟɦɵɯ ɤɚɬɟɝɨɪɢɣ. Ɋɢɫɤ
ɹɜɥɹɟɬɫɹ ɦɟɪɨɣ ɨɩɚɫɧɨɫɬɢ. ɑɚɫɬɨ ɢɫɩɨɥɶɡɭɸɬ ɩɨɧɹ-
ɬɢɟ «ɫɬɟɩɟɧɶ ɪɢɫɤɚ» (Level of risk), ɩɨ ɫɭɬɢ ɧɟ ɨɬɥɢ-
ɱɚɸɳɟɟɫɹ ɨɬ ɩɨɧɹɬɢɹ ɪɢɫɤ, ɧɨ ɥɢɲɶ ɩɨɞɱɟɪɤɢɜɚɸɳɟɟ,
ɱɬɨ ɪɟɱɶ ɢɞɟɬ ɨ ɜɟɥɢɱɢɧɟ ɢɡɦɟɪɹɟɦɨɣ. Ɋɚɡɥɢɱɧɵɟ ɢɧ-
ɬɟɪɩɪɟɬɚɰɢɢ ɬɟɪɦɢɧɚ «ɪɢɫɤ» ɢɫɩɨɥɶɡɭɸɬɫɹ ɜ ɧɚɫɬɨɹ-
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ɳɟɟ ɜɪɟɦɹ ɩɪɢ ɚɧɚɥɢɡɟ ɨɩɚɫɧɨɫɬɟɣ ɢ ɭɩɪɚɜɥɟɧɢɢ
ɛɟɡɨɩɚɫɧɨɫɬɶɸ  ɫɥɨɠɧɨɣ ɫɢɫɬɟɦɵ.

ȼ ɪɚɛɨɬɚɯ [2, 4–6, 13] ɩɪɢɜɟɞɟɧɚ ɢɧɮɨɪɦɚɰɢɹ ɨɛ
ɨɩɚɫɧɨɫɬɹɯ ɩɪɢɪɨɞɧɨɝɨ, ɬɟɯɧɨɝɟɧɧɨɝɨ ɢ ɷɤɨɥɨɝɢɱɟɫɤɨ-

ɝɨ ɯɚɪɚɤɬɟɪɚ.

ɉɪɢɦɟɧɢɬɟɥɶɧɨ ɤ ɩɪɨɛɥɟɦɟ ɛɟɡɨɩɚɫɧɨɫɬɢ ɠɢɡ-
ɧɟɞɟɹɬɟɥɶɧɨɫɬɢ ɬɚɤɢɦ ɧɟɠɟɥɚɬɟɥɶɧɵɦ ɫɨɛɵɬɢɟɦ ɦɨ-

ɠɟɬ ɛɵɬɶ: ɭɯɭɞɲɟɧɢɟ ɡɞɨɪɨɜɶɹ ɢɥɢ ɫɦɟɪɬɶ ɱɟɥɨɜɟɤɚ;

ɚɜɚɪɢɹ ɢɥɢ ɤɚɬɚɫɬɪɨɮɚ ɬɟɯɧɢɱɟɫɤɨɣ ɫɢɫɬɟɦɵ ɢɥɢ
ɭɫɬɪɨɣɫɬɜɚ; ɡɚɝɪɹɡɧɟɧɢɟ ɢɥɢ ɪɚɡɪɭɲɟɧɢɟ ɷɤɨɥɨɝɢɱɟ-

ɫɤɨɣ ɫɢɫɬɟɦɵ; ɝɢɛɟɥɶ ɝɪɭɩɩɵ ɥɸɞɟɣ ɢɥɢ ɜɨɡɪɚɫɬɚɧɢɹ
ɫɦɟɪɬɧɨɫɬɢ ɧɚɫɟɥɟɧɢɹ; ɦɚɬɟɪɢɚɥɶɧɵɣ ɭɳɟɪɛ ɨɬ ɪɟɚ-

ɥɢɡɨɜɚɜɲɢɯɫɹ ɨɩɚɫɧɨɫɬɟɣ ɢɥɢ ɭɜɟɥɢɱɟɧɢɟ ɡɚɬɪɚɬ ɧɚ
ɛɟɡɨɩɚɫɧɨɫɬɶ.

Ʉɚɠɞɨɟ ɧɟɠɟɥɚɬɟɥɶɧɨɟ ɫɨɛɵɬɢɟ ɦɨɠɟɬ ɜɨɡɧɢɤ-
ɧɭɬɶ ɩɨ ɨɬɧɨɲɟɧɢɸ ɤ ɨɩɪɟɞɟɥɟɧɧɨɦɭ ɨɛɴɟɤɬɭ ɪɢɫɤɚ.

ɋɨɨɬɧɨɲɟɧɢɟ ɨɛɴɟɤɬɨɜ ɪɢɫɤɚ ɢ ɧɟɠɟɥɚɬɟɥɶɧɵɯ ɫɨɛɵ-

ɬɢɣ ɩɨɡɜɨɥɹɟɬ ɪɚɡɥɢɱɚɬɶ ɫɥɟɞɭɸɳɢɟ ɪɢɫɤɢ: ɢɧɞɢɜɢ-

ɞɭɚɥɶɧɵɣ; ɬɟɯɧɢɱɟɫɤɢɣ; ɷɤɨɥɨɝɢɱɟɫɤɢɣ; ɫɨɰɢɚɥɶɧɵɣ;

ɷɤɨɧɨɦɢɱɟɫɤɢɣ. Ʉɚɠɞɵɣ ɜɢɞ ɟɝɨ ɨɛɭɫɥɨɜɥɢɜɚɸɬ ɯɚ-

ɪɚɤɬɟɪɧɵɟ ɢɫɬɨɱɧɢɤɢ ɢ ɮɚɤɬɨɪɵ ɪɢɫɤɚ.

ɂɧɞɢɜɢɞɭɚɥɶɧɵɣ ɪɢɫɤ ɫɨɡɞɚɟɬɫɹ ɭɫɥɨɜɢɟɦ ɠɢɡ-
ɧɟɞɟɹɬɟɥɶɧɨɫɬɢ ɱɟɥɨɜɟɤɚ ɩɪɢ ɡɚɛɨɥɟɜɚɧɢɢ, ɬɪɚɜɦɟ,

ɢɧɜɚɥɢɞɧɨɫɬɢ ɢ ɫɦɟɪɬɢ. Ɍɟɯɧɢɱɟɫɤɢɣ ɪɢɫɤ ɫɨɡɞɚɟɬɫɹ
ɩɪɢ ɧɟɫɨɜɟɪɲɟɧɫɬɜɟ ɬɟɯɧɢɱɟɫɤɢɯ ɫɢɫɬɟɦ ɢ ɨɛɴɟɤɬɨɜ,

ɤɨɬɨɪɵɟ ɩɪɢɜɨɞɹɬ ɤ ɚɜɚɪɢɢ ɢ ɤɚɬɚɫɬɪɨɮɟ.

ɗɤɨɥɨɝɢɱɟɫɤɢɣ ɪɢɫɤ ɫɨɡɞɚɟɬɫɹ ɜɦɟɲɚɬɟɥɶɫɬɜɨɦ
ɱɟɥɨɜɟɤɚ ɜ ɩɪɢɪɨɞɧɭɸ ɫɪɟɞɭ, ɤɨɬɨɪɨɟ ɩɪɢɜɨɞɢɬ ɤ
ɚɜɚɪɢɢ ɢ ɤɚɬɚɫɬɪɨɮɟ. ɋɨɰɢɚɥɶɧɵɣ ɪɢɫɤ ɫɜɹɡɚɧ ɫ ɤɚ-

ɱɟɫɬɜɨɦ ɠɢɡɧɢ ɱɟɥɨɜɟɤɚ, ɤɨɬɨɪɵɣ ɫɨɡɞɚɟɬ ɡɚɛɨɥɟɜɚ-

ɧɢɹ, ɬɪɚɜɦɵ, ɝɢɛɟɥɶ ɥɸɞɟɣ ɢ ɪɨɫɬ ɫɦɟɪɬɧɨɫɬɢ. ɗɤɨ-

ɧɨɦɢɱɟɫɤɢɣ ɪɢɫɤ ɜɥɢɹɟɬ ɧɚ ɦɚɬɟɪɢɚɥɶɧɵɟ ɪɟɫɭɪɫɵ
ɩɪɢ ɩɨɜɵɲɟɧɧɨɣ ɨɩɚɫɧɨɫɬɢ ɩɪɨɢɡɜɨɞɫɬɜɭ ɢ ɩɪɢɪɨɞ-
ɧɨɣ ɫɪɟɞɟ, ɤɨɬɨɪɵɣ ɩɪɢɜɨɞɢɬ ɤ ɭɜɟɥɢɱɟɧɢɸ ɡɚɬɪɚɬ ɧɚ
ɛɟɡɨɩɚɫɧɨɫɬɶ ɢ ɭɳɟɪɛ ɨɬ ɧɟɞɨɫɬɚɬɨɱɧɨɣ ɡɚɳɢɳɟɧɧɨ-

ɫɬɢ.

ɂɫɬɨɱɧɢɤɚɦɢ ɢɧɞɢɜɢɞɭɚɥɶɧɨɝɨ ɪɢɫɤɚ ɦɨɝɭɬ
ɛɵɬɶ: ɜɧɭɬɪɟɧɧɹɹ ɫɪɟɞɚ ɨɪɝɚɧɢɡɦɚ ɱɟɥɨɜɟɤɚ; ɩɪɢɜɵɱ-

ɤɢ; ɫɨɰɢɚɥɶɧɚɹ ɷɤɨɥɨɝɢɹ; ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɚɹ ɞɟɹ-

ɬɟɥɶɧɨɫɬɶ; ɬɪɚɧɫɩɨɪɬɧɵɟ ɫɨɨɛɳɟɧɢɹ; ɧɟɩɪɨɮɟɫɫɢɨ-

ɧɚɥɶɧɚɹ ɞɟɹɬɟɥɶɧɨɫɬɶ; ɫɨɰɢɚɥɶɧɚɹ ɫɪɟɞɚ; ɨɤɪɭɠɚɸ-

ɳɚɹ ɩɪɢɪɨɞɧɚɹ ɫɪɟɞɚ. ɂɧɞɢɜɢɞɭɚɥɶɧɵɣ ɪɢɫɤ ɦɨɠɟɬ
ɛɵɬɶ ɞɨɛɪɨɜɨɥɶɧɵɦ ɢɥɢ ɜɵɧɭɠɞɟɧɧɵɦ.

Ɍɟɯɧɢɱɟɫɤɢɣ ɪɢɫɤ ɹɜɥɹɟɬɫɹ ɤɨɦɩɥɟɤɫɧɵɦ ɩɨɤɚ-

ɡɚɬɟɥɟɦ ɧɚɞɟɠɧɨɫɬɢ ɷɥɟɦɟɧɬɨɜ ɬɟɯɧɨɫɮɟɪɵ. Ɉɧ ɜɵ-
ɪɚɠɚɟɬ ɜɟɪɨɹɬɧɨɫɬɶ ɚɜɚɪɢɢ ɢɥɢ ɤɚɬɚɫɬɪɨɮɵ ɩɪɢ ɷɤɫ-

ɩɥɭɚɬɚɰɢɢ ɦɚɲɢɧ, ɦɟɯɚɧɢɡɦɨɜ, ɪɟɚɥɢɡɚɰɢɢ ɬɟɯɧɨɥɨ-

ɝɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ, ɫɬɪɨɢɬɟɥɶɫɬɜɟ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ
ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ.

ɂɫɬɨɱɧɢɤɚɦɢ ɬɟɯɧɢɱɟɫɤɨɝɨ ɪɢɫɤɚ ɦɨɝɭɬ ɛɵɬɶ:

ɧɢɡɤɢɣ ɭɪɨɜɟɧɶ ɧɚɭɱɧɨɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɯ ɪɚɛɨɬ;
ɧɢɡɤɢɣ ɭɪɨɜɟɧɶ ɨɩɵɬɧɨɤɨɧɫɬɪɭɤɬɨɪɫɤɢɯ ɪɚɛɨɬ; ɨɩɵɬ-

ɧɨɟ ɩɪɨɢɡɜɨɞɫɬɜɨ ɫ ɧɢɡɤɢɦɢ ɤɪɢɬɟɪɢɹɦɢ ɛɟɡɨɩɚɫɧɨ-

ɫɬɢ; ɫɟɪɢɣɧɵɣ ɜɵɩɭɫɤ ɩɪɨɞɭɤɰɢɢ ɫ ɧɚɪɭɲɟɧɢɟɦ ɪɟɝ-
ɥɚɦɟɧɬɚ ɛɟɡɨɩɚɫɧɨɫɬɢ; ɧɚɪɭɲɟɧɢɟ ɩɪɚɜɢɥ ɛɟɡɨɩɚɫ-

ɧɨɣ ɷɤɫɩɥɭɚɬɚɰɢɢ ɬɟɯɧɢɱɟɫɤɢɯ ɫɢɫɬɟɦ; ɨɲɢɛɤɢ ɩɟɪɫɨ-
ɧɚɥɚ.

ɗɤɨɥɨɝɢɱɟɫɤɢɣ ɪɢɫɤ ɜɵɪɚɠɚɟɬ ɜɟɪɨɹɬɧɨɫɬɶ ɧɚ-

ɪɭɲɟɧɢɹ ɞɚɥɶɧɟɣɲɟɝɨ ɧɨɪɦɚɥɶɧɨɝɨ ɮɭɧɤɰɢɨɧɢɪɨɜɚ-

ɧɢɹ ɢ ɫɭɳɟɫɬɜɨɜɚɧɢɹ ɷɤɨɥɨɝɢɱɟɫɤɢɯ ɫɢɫɬɟɦ ɢ ɨɛɴɟɤ-

ɬɨɜ ɜ ɪɟɡɭɥɶɬɚɬɟ ɚɧɬɪɨɩɨɝɟɧɧɨɝɨ ɜɦɟɲɚɬɟɥɶɫɬɜɚ ɜ
ɩɪɢɪɨɞɧɭɸ ɫɪɟɞɭ ɢɥɢ ɫɬɢɯɢɣɧɨɝɨ ɛɟɞɫɬɜɢɹ. ɇɟɠɟɥɚ-

ɬɟɥɶɧɵɟ ɫɨɛɵɬɢɹ ɷɤɨɥɨɝɢɱɟɫɤɨɝɨ ɪɢɫɤɚ ɦɨɝɭɬ ɩɪɨɹɜ-

ɥɹɬɶɫɹ ɤɚɤ ɜ ɡɨɧɚɯ ɜɦɟɲɚɬɟɥɶɫɬɜɚ, ɬɚɤ ɢ ɡɚ ɢɯ ɩɪɟɞɟ-

ɥɚɦɢ.

Ⱦɨɩɨɥɧɢɬɟɥɶɧɵɦ ɤɨɫɜɟɧɧɵɦ ɤɪɢɬɟɪɢɟɦ ɷɤɨɥɨ-

ɝɢɱɟɫɤɨɝɨ ɪɢɫɤɚ ɦɨɠɟɬ ɫɥɭɠɢɬɶ ɢɧɬɟɝɪɚɥɶɧɵɣ ɩɨɤɚɡɚ-

ɬɟɥɶ ɷɤɨɥɨɝɢɱɧɨɫɬɢ ɬɟɪɪɢɬɨɪɢɢ ɩɪɟɞɩɪɢɹɬɢɹ, ɫɨɨɬɧɨ-

ɫɢɦɨɣ ɫ ɞɢɧɚɦɢɤɨɣ ɩɥɨɬɧɨɫɬɢ ɧɚɫɟɥɟɧɢɹ, ɬɨ ɟɫɬɶ
ɱɢɫɥɟɧɧɨɫɬɢ ɪɚɛɨɬɚɸɳɢɯ.

ɍɪɨɜɧɢ ɷɤɨɥɨɝɢɱɧɨɫɬɢ ɩɨɡɜɨɥɹɸɬ ɪɚɡɞɟɥɹɬɶ
ɬɟɪɪɢɬɨɪɢɢ ɩɨ ɫɬɟɩɟɧɢ ɷɤɨɥɨɝɢɱɟɫɤɨɝɨ ɛɥɚɝɨɩɨɥɭɱɢɹ
ɢ  ɩɨ ɫɬɟɩɟɧɢ ɷɤɨɥɨɝɢɱɟɫɤɨɝɨ ɛɟɞɫɬɜɢɹ. Ʉɪɨɦɟ ɬɨɝɨ,

ɞɢɧɚɦɢɤɚ ɭɪɨɜɧɹ ɷɤɨɥɨɝɢɱɧɨɫɬɢ ɬɟɪɪɢɬɨɪɢɢ ɩɨɡɜɨɥɹ-

ɟɬ ɫɭɞɢɬɶ ɨɛ ɢɡɦɟɧɟɧɢɢ ɷɤɨɥɨɝɢɱɟɫɤɨɣ ɫɢɬɭɚɰɢɢ ɧɚ
ɧɟɣ ɡɚ ɞɥɢɬɟɥɶɧɵɟ ɩɪɨɦɟɠɭɬɤɢ ɜɪɟɦɟɧɢ, ɨɩɪɟɞɟɥɢɬɶ
ɡɨɧɵ ɷɤɨɥɨɝɢɱɟɫɤɨɝɨ ɛɟɞɫɬɜɢɹ  ɢɥɢ ɛɥɚɝɨɩɨɥɭɱɢɹ. ɂɫ-

ɬɨɱɧɢɤɚɦɢ ɷɤɨɥɨɝɢɱɟɫɤɨɝɨ ɪɢɫɤɚ ɦɨɝɭɬ ɛɵɬɶ: ɚɧɬɪɨɩɨ-

ɝɟɧɧɨɟ ɜɦɟɲɚɬɟɥɶɫɬɜɨ ɜ ɩɪɢɪɨɞɧɭɸ ɫɪɟɞɭ; ɬɟɯɧɨɝɟɧ-

ɧɨɟ ɜɥɢɹɧɢɟ ɧɚ ɨɤɪɭɠɚɸɳɭɸ ɩɪɢɪɨɞɧɭɸ ɫɪɟɞɭ; ɩɪɢ-

ɪɨɞɧɨɟ ɹɜɥɟɧɢɟ.

ɋɨɰɢɚɥɶɧɵɣ ɪɢɫɤ ɯɚɪɚɤɬɟɪɢɡɭɟɬ ɦɚɫɲɬɚɛɵ ɢ
ɬɹɠɟɫɬɶ ɧɟɝɚɬɢɜɧɵɯ ɩɨɫɥɟɞɫɬɜɢɣ ɱɪɟɡɜɵɱɚɣɧɵɯ ɫɢ-

ɬɭɚɰɢɣ ɧɚ ɝɪɭɩɩɭ ɥɸɞɟɣ, ɚ ɬɚɤɠɟ ɪɚɡɥɢɱɧɨɝɨ ɪɨɞɚ ɹɜ-

ɥɟɧɢɣ ɢ ɩɪɟɨɛɪɚɡɨɜɚɧɢɣ, ɫɧɢɠɚɸɳɢɯ ɤɚɱɟɫɬɜɨ ɠɢɡɧɢ
ɥɸɞɟɣ. ɉɨ ɫɜɨɟɦɭ ɫɨɞɟɪɠɚɧɢɸ - ɷɬɨ ɪɢɫɤ ɞɥɹ ɝɪɭɩɩɵ
ɢɥɢ ɫɨɨɛɳɟɫɬɜɚ ɥɸɞɟɣ. Ɉɰɟɧɢɬɶ ɟɝɨ ɦɨɠɧɨ ɩɨ ɞɢɧɚ-

ɦɢɤɟ ɫɦɟɪɬɧɨɫɬɢ, ɪɚɫɫɱɢɬɚɧɧɨɣ ɧɚ 1000 ɱɟɥɨɜɟɤ ɫɨ-

ɨɬɜɟɬɫɬɜɭɸɳɟɣ ɝɪɭɩɩɵ. ɂɫɬɨɱɧɢɤɚɦɢ ɫɨɰɢɚɥɶɧɨɝɨ
ɪɢɫɤɚ ɦɨɝɭɬ ɛɵɬɶ: ɭɪɛɚɧɢɡɚɰɢɹ ɷɤɨɥɨɝɢɱɟɫɤɢ ɧɟɭɫɬɨɣ-

ɱɢɜɵɯ ɬɟɪɪɢɬɨɪɢɣ; ɩɪɨɦɵɲɥɟɧɧɵɟ ɬɟɯɧɨɥɨɝɢɢ ɢ ɨɛɴ-

ɟɤɬɵ ɩɪɨɦɵɲɥɟɧɧɨɣ ɨɩɚɫɧɨɫɬɢ; ɫɨɰɢɚɥɶɧɵɟ ɢ ɜɨɟɧ-

ɧɵɟ ɤɨɧɮɥɢɤɬɵ; ɷɩɢɞɟɦɢɢ; ɫɧɢɠɟɧɢɟ ɤɚɱɟɫɬɜɚ ɠɢɡɧɢ.
ɗɤɨɧɨɦɢɱɟɫɤɢɣ ɪɢɫɤ ɨɩɪɟɞɟɥɹɟɬɫɹ ɫɨɨɬɧɨɲɟɧɢ-

ɟɦ ɩɨɥɶɡɵ ɢ ɜɪɟɞɚ, ɩɨɥɭɱɚɟɦɵɯ ɨɛɳɟɫɬɜɨɦ ɨɬ ɪɚɫ-

ɫɦɚɬɪɢɜɚɟɦɨɝɨ ɜɢɞɚ ɞɟɹɬɟɥɶɧɨɫɬɢ. ȼ ɭɫɥɨɜɢɹɯ ɯɨɡɹɣ-

ɫɬɜɟɧɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ ɧɟɨɛɯɨɞɢɦɨ ɨɩɪɟɞɟɥɹɬɶ ɨɩ-

ɬɢɦɚɥɶɧɵɟ ɨɬɧɨɲɟɧɢɹ ɡɚɬɪɚɬ ɧɚ ɛɟɡɨɩɚɫɧɨɫɬɶ ɢ ɜɨɡ-
ɦɨɠɧɨɝɨ ɭɳɟɪɛɚ ɨɬ ɧɟɞɨɫɬɚɬɨɱɧɨɣ ɡɚɳɢɳɟɧɧɨɫɬɢ.

ɇɚɣɬɢ ɟɝɨ ɦɨɠɧɨ, ɟɫɥɢ ɡɚɞɚɬɶɫɹ ɧɟɤɨɬɨɪɵɦ ɡɧɚɱɟɧɢ-

ɟɦ ɪɟɚɥɶɧɨ ɞɨɫɬɢɠɢɦɨɝɨ ɭɪɨɜɧɹ ɛɟɡɨɩɚɫɧɨɫɬɢ ɩɪɨɢɡ-
ɜɨɞɫɬɜɚ. ɗɬɭ ɡɚɞɚɱɭ ɦɨɠɧɨ ɪɟɲɢɬɶ ɦɟɬɨɞɨɦ ɦɚɬɟɦɚ-

ɬɢɱɟɫɤɨɣ ɨɩɬɢɦɢɡɚɰɢɢ.

ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɪɚɫɫɦɚɬɪɢɜɚɟɦɵɯ ɜɢɞɨɜ ɪɢɫɤɚ
ɩɨɡɜɨɥɹɟɬ ɜɵɩɨɥɧɹɬɶ ɩɨɢɫɤ ɨɩɬɢɦɚɥɶɧɵɯ ɪɟɲɟɧɢɣ ɩɨ
ɨɛɟɫɩɟɱɟɧɢɸ ɛɟɡɨɩɚɫɧɨɫɬɢ ɤɚɤ ɧɚ ɭɪɨɜɧɟ ɩɪɟɞɩɪɢ-

ɹɬɢɹ, ɬɚɤ ɢ ɬɟɪɪɢɬɨɪɢɢ. Ⱦɥɹ ɪɟɚɥɢɡɚɰɢɢ ɩɨɫɬɚɜɥɟɧ-

ɧɨɣ ɡɚɞɚɱɢ ɧɟɨɛɯɨɞɢɦɨ ɜɵɛɢɪɚɬɶ ɡɧɚɱɟɧɢɹ ɩɪɢɟɦɥɟ-

ɦɨɝɨ ɪɢɫɤɚ.

ɉɪɢɟɦɥɟɦɵɣ ɪɢɫɤ ɫɨɱɟɬɚɟɬ ɜ ɫɟɛɟ ɬɟɯɧɢɱɟɫɤɢɟ,

ɷɤɨɥɨɝɢɱɟɫɤɢɟ ɢ ɫɨɰɢɚɥɶɧɵɟ ɚɫɩɟɤɬɵ. Ɉɧ ɩɪɟɞɫɬɚɜ-

ɥɹɟɬ ɫɨɛɨɣ ɧɟɤɨɬɨɪɵɣ ɤɨɦɩɪɨɦɢɫɫ ɦɟɠɞɭ ɩɪɢɟɦɥɟ-

ɦɵɦ ɭɪɨɜɧɟɦ ɛɟɡɨɩɚɫɧɨɫɬɢ ɢ ɷɤɨɧɨɦɢɱɟɫɤɢɦɢ ɜɨɡ-
ɦɨɠɧɨɫɬɹɦɢ ɟɝɨ ɞɨɫɬɢɠɟɧɢɹ, ɬɟ. ɦɨɠɧɨ ɝɨɜɨɪɢɬɶ ɨ
ɫɧɢɠɟɧɢɢ ɢɧɞɢɜɢɞɭɚɥɶɧɨɝɨ, ɬɟɯɧɢɱɟɫɤɨɝɨ ɢɥɢ ɷɤɨɥɨ-

ɝɢɱɟɫɤɨɝɨ ɪɢɫɤɚ, ɧɨ ɧɟɥɶɡɹ  ɡɚɛɵɜɚɬɶ ɨ ɬɨɦ, ɫɤɨɥɶɤɨ ɡɚ
ɷɬɨ ɩɪɢɞɟɬɫɹ ɡɚɩɥɚɬɢɬɶ ɢ ɤɚɤɢɦ ɜ ɪɟɡɭɥɶɬɚɬɟ ɨɤɚɠɟɬ-
ɫɹ ɫɨɰɢɚɥɶɧɵɣ ɪɢɫɤ.

ɉɪɢ ɪɚɡɪɚɛɨɬɤɟ ɤɪɢɬɟɪɢɟɜ ɪɢɫɤɚ ɢ ɛɟɡɨɩɚɫɧɨɫɬɢ
ɫɚɦɨɟ ɩɪɢɫɬɚɥɶɧɨɟ ɜɧɢɦɚɧɢɟ ɭɞɟɥɹɟɬɫɹ ɫɢɫɬɟɦɧɨɦɭ
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ɩɨɞɯɨɞɭ ɭɱɟɬɚ ɢ ɢɡɭɱɟɧɢɹ ɪɚɡɧɨɨɛɪɚɡɧɵɯ ɮɚɤɬɨɪɨɜ,
ɜɥɢɹɸɳɢɯ ɧɚ ɩɨɤɚɡɚɬɟɥɢ ɪɢɫɤɚ, ɢɦɟɧɭɟɦɨɦɭ ɚɧɚɥɢ-
ɡɨɦ ɪɢɫɤɚ.

Ⱥɧɚɥɢɡ ɪɢɫɤɚ ɢɥɢ ɪɢɫɤɚɧɚɥɢɡ (risk analysis) -
ɷɬɨ ɩɪɨɰɟɫɫ ɢɞɟɧɬɢɮɢɤɚɰɢɢ ɨɩɚɫɧɨɫɬɟɣ ɢ ɨɰɟɧɤɢ ɪɢɫ-
ɤɚ ɞɥɹ ɨɬɞɟɥɶɧɵɯ ɥɢɰ, ɝɪɭɩɩ ɧɚɫɟɥɟɧɢɹ, ɨɛɴɟɤɬɨɜ,
ɨɤɪɭɠɚɸɳɟɣ ɩɪɢɪɨɞɧɨɣ ɫɪɟɞɵ ɢ ɞɪɭɝɢɯ ɨɛɴɟɤɬɨɜ
ɪɚɫɫɦɨɬɪɟɧɢɹ. Ɉɩɚɫɧɨɫɬɶ ɩɨɧɢɦɚɟɬɫɹ ɤɚɤ ɢɫɬɨɱɧɢɤ
ɩɨɬɟɧɰɢɚɥɶɧɨɝɨ ɭɳɟɪɛɚ ɢɥɢ ɜɪɟɞɚ ɢɥɢ ɫɢɬɭɚɰɢɹ ɫ
ɜɨɡɦɨɠɧɨɫɬɶɸ ɧɚɧɟɫɟɧɢɹ ɭɳɟɪɛɚ. ɂɞɟɧɬɢɮɢɤɚɰɢɹ
ɨɩɚɫɧɨɫɬɢ - ɷɬɨ ɩɪɨɰɟɫɫ ɜɵɹɜɥɟɧɢɹ ɢ ɩɪɢɡɧɚɧɢɹ, ɱɬɨ
ɨɩɚɫɧɨɫɬɶ ɫɭɳɟɫɬɜɭɟɬ, ɚ ɬɚɤɠɟ ɨɩɪɟɞɟɥɟɧɢɟ ɟɟ ɯɚ-
ɪɚɤɬɟɪɢɫɬɢɤ.

ɋɭɳɟɫɬɜɭɟɬ ɦɧɨɝɨ ɮɨɪɦɭɥɢɪɨɜɨɤ ɷɬɨɝɨ ɩɨɧɹɬɢɹ.
Ɉɞɧɚɤɨ ɜ ɨɛɳɟɦ ɜɢɞɟ ɩɨɞ ɚɧɚɥɢɡɨɦ ɪɢɫɤɚ ɩɨɞɪɚɡɭ-
ɦɟɜɚɟɬɫɹ ɩɪɨɰɟɫɫ ɜɵɹɜɥɟɧɢɹ ɨɩɚɫɧɨɫɬɢ ɢ ɨɰɟɧɤɢ
ɜɨɡɦɨɠɧɵɯ ɧɟɝɚɬɢɜɧɵɯ ɩɨɫɥɟɞɫɬɜɢɣ ɜ ɪɟɡɭɥɶɬɚɬɟ
ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɧɚɪɭɲɟɧɢɣ ɜ ɪɚɛɨɬɟ ɤɨɧɤɪɟɬɧɵɯ ɬɟɯ-
ɧɨɥɨɝɢɱɟɫɤɢɯ ɫɢɫɬɟɦ ɢ ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɷɬɢɯ ɩɨɫɥɟɞɫɬ-
ɜɢɣ ɜ ɤɨɥɢɱɟɫɬɜɟɧɧɵɯ ɩɨɤɚɡɚɬɟɥɹɯ.

Ɇɧɨɝɨɨɛɪɚɡɢɟ ɜɢɞɨɜ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɣ ɞɟɹ-
ɬɟɥɶɧɨɫɬɢ ɢ ɫɩɟɰɢɮɢɤɚ ɩɪɨɦɵɲɥɟɧɧɵɯ ɨɛɴɟɤɬɨɜ ɨɬ-
ɪɚɠɚɸɬ ɦɧɨɝɨɚɫɩɟɤɬɧɨɫɬɶ ɩɪɨɛɥɟɦɵ ɚɧɚɥɢɡɚ ɪɢɫɤɚ.

Ɉɫɨɛɟɧɧɨɫɬɶ ɚɧɚɥɢɡɚ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɪɢɫɤɚ
ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɬɨɦ, ɱɬɨ ɜ ɯɨɞɟ ɟɝɨ ɪɚɫɫɦɚɬɪɢɜɚɸɬɫɹ
ɩɨɬɟɧɰɢɚɥɶɧɨ ɧɟɝɚɬɢɜɧɵɟ ɩɨɫɥɟɞɫɬɜɢɹ, ɤɨɬɨɪɵɟ ɦɨ-
ɝɭɬ ɜɨɡɧɢɤɧɭɬɶ ɜ ɪɟɡɭɥɶɬɚɬɟ ɨɬɤɚɡɚ ɜ ɪɚɛɨɬɟ ɬɟɯɧɢɱɟ-
ɫɤɢɯ ɫɢɫɬɟɦ, ɫɛɨɟɜ ɜ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɚɯ,
ɨɲɢɛɨɤ ɫɨ ɫɬɨɪɨɧɵ ɨɛɫɥɭɠɢɜɚɸɳɟɝɨ ɩɟɪɫɨɧɚɥɚ. Ɋɚ-
ɡɭɦɟɟɬɫɹ ɩɪɢ ɦɨɞɟɥɢɪɨɜɚɧɢɢ ɫɢɬɭɚɰɢɢ ɦɨɠɧɨ ɪɚɫ-
ɫɦɚɬɪɢɜɚɬɶ ɧɟɝɚɬɢɜɧɵɟ ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ ɥɸɞɟɣ ɢ ɨɤ-
ɪɭɠɚɸɳɭɸ ɩɪɢɪɨɞɧɭɸ ɫɪɟɞɭ ɩɪɢ ɛɟɡɚɜɚɪɢɣɧɨɦ
ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɢ ɩɪɨɢɡɜɨɞɫɬɜɚ.

Ɋɟɡɭɥɶɬɚɬɵ ɚɧɚɥɢɡɚ ɪɢɫɤɚ ɧɚɯɨɞɹɬ ɲɢɪɨɤɨɟ
ɩɪɢɦɟɧɟɧɢɟ ɩɪɢ ɭɱɟɬɟ ɪɚɡɧɨɨɛɪɚɡɧɵɯ ɫɢɬɭɚɰɢɣ, ɫ ɤɨ-
ɬɨɪɵɦɢ ɦɨɠɟɬ ɫɬɨɥɤɧɭɬɶɫɹ ɭɩɪɚɜɥɹɸɳɢɣ ɩɟɪɫɨɧɚɥ ɜ
ɩɪɨɰɟɫɫɟ ɫɜɨɟɣ ɞɟɹɬɟɥɶɧɨɫɬɢ, ɨɫɨɛɟɧɧɨ ɩɪɢ ɜɨɡɧɢɤ-
ɧɨɜɟɧɢɢ ɱɪɟɡɜɵɱɚɣɧɨɣ ɨɛɫɬɚɧɨɜɤɢ. ɇɟɨɩɪɟɞɟɥɟɧ-
ɧɨɫɬɶ ɚɧɚɥɢɡɚ ɪɢɫɤɚ  ɧɚɤɥɚɞɵɜɚɟɬ ɨɬɩɟɱɚɬɨɤ ɧɚ ɦɟ-
ɬɨɞɢɤɭ, ɯɨɞ ɢ ɤɨɧɟɱɧɵɟ ɪɟɡɭɥɶɬɚɬɵ. Ɇɟɬɨɞɵ, ɢɫɩɨɥɶ-
ɡɭɟɦɵɟ ɜ ɩɪɨɰɟɫɫɟ ɚɧɚɥɢɡɚ ɪɢɫɤɚ, ɞɨɥɠɧɵ ɛɵɬɶ ɨɪɢ-
ɟɧɬɢɪɨɜɚɧɵ ɧɚ ɜɵɹɜɥɟɧɢɟ ɢ ɨɰɟɧɤɭ ɜɨɡɦɨɠɧɵɯ ɩɨ-
ɬɟɪɶ ɜ ɫɥɭɱɚɟ  ɚɜɚɪɢɢ ɩɪɢ ɪɟɚɥɢɡɚɰɢɢ ɬɨɝɨ ɢɥɢ ɢɧɨɝɨ
ɩɪɨɟɤɬɚ.

Ⱥɧɚɥɢɡ ɪɢɫɤɚ ɢɦɟɟɬ ɪɹɞ ɨɛɳɢɯ ɩɨɥɨɠɟɧɢɣ ɧɟɡɚ-
ɜɢɫɢɦɨ ɨɬ ɫɩɟɰɢɮɢɤɢ ɪɟɲɚɟɦɵɯ ɡɚɞɚɱ. ȼɨɩɟɪɜɵɯ,
ɨɛɳɟɣ ɹɜɥɹɟɬɫɹ ɡɚɞɚɱɚ ɨɩɪɟɞɟɥɟɧɢɹ ɞɨɩɭɫɬɢɦɨɝɨ
ɭɪɨɜɧɹ ɪɢɫɤɚ, ɫɬɚɧɞɚɪɬɨɜ ɛɟɡɨɩɚɫɧɨɫɬɢ ɨɛɫɥɭɠɢɜɚɸ-
ɳɟɝɨ ɩɟɪɫɨɧɚɥɚ ɢ ɧɚɫɟɥɟɧɢɹ, ɡɚɳɢɬɵ ɨɤɪɭɠɚɸɳɟɣ
ɩɪɢɪɨɞɧɨɣ ɫɪɟɞɵ. ȼɨɜɬɨɪɵɯ, ɨɩɪɟɞɟɥɟɧɢɟ ɞɨɩɭɫɬɢ-
ɦɨɝɨ ɭɪɨɜɧɹ ɪɢɫɤɚ ɩɪɨɢɫɯɨɞɢɬ ɜ ɭɫɥɨɜɢɹɯ ɧɟɞɨɫɬɚ-
ɬɨɱɧɨɣ ɢɥɢ ɧɟɩɪɨɜɟɪɟɧɧɨɣ ɢɧɮɨɪɦɚɰɢɢ, ɨɫɨɛɟɧɧɨ ɤɨ-
ɝɞɚ ɷɬɨ ɤɚɫɚɟɬɫɹ ɧɨɜɵɯ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ
ɢɥɢ ɧɨɜɨɣ ɬɟɯɧɢɤɢ. ȼɬɪɟɬɶɢɯ, ɩɪɢ ɪɟɲɟɧɢɢ ɡɚɞɚɱɢ ɨɛ
ɚɧɚɥɢɡɟ ɪɢɫɤɚ ɜ ɡɧɚɱɢɬɟɥɶɧɨɣ ɦɟɪɟ ɩɪɢɯɨɞɢɬɫɹ ɪɟ-
ɲɚɬɶ ɜɟɪɨɹɬɧɨɫɬɧɵɟ ɡɚɞɚɱɢ, ɱɬɨ ɦɨɠɟɬ ɩɪɢɜɟɫɬɢ ɤ
ɫɭɳɟɫɬɜɟɧɧɵɦ ɪɚɫɯɨɠɞɟɧɢɹɦ ɜ ɩɨɥɭɱɚɟɦɵɯ ɪɟɡɭɥɶ-
ɬɚɬɚɯ. ȼɱɟɬɜɟɪɬɵɯ, ɚɧɚɥɢɡ ɪɢɫɤɚ ɧɭɠɧɨ ɪɚɫɫɦɚɬɪɢ-
ɜɚɬɶ, ɤɚɤ ɩɪɨɰɟɫɫ ɪɟɲɟɧɢɹ ɡɚɞɚɱɢ ɨ ɤɨɦɩɪɨɦɢɫɫɟ ɦɟ-
ɠɞɭ ɫɬɨɪɨɧɚɦɢ, ɡɚɢɧɬɟɪɟɫɨɜɚɧɧɵɦɢ ɜ ɨɩɪɟɞɟɥɟɧɧɵɯ

ɪɟɡɭɥɶɬɚɬɚɯ.
Ⱥɧɚɥɢɡ ɪɢɫɤɚ ɦɨɠɟɬ ɛɵɬɶ ɨɩɪɟɞɟɥɟɧ ɤɚɤ ɩɪɨ-

ɰɟɫɫ ɪɟɲɟɧɢɹ ɫɥɨɠɧɨɣ ɡɚɞɚɱɢ, ɬɪɟɛɭɸɳɢɣ ɪɚɫɫɦɨɬ-
ɪɟɧɢɹ ɲɢɪɨɤɨɝɨ ɤɪɭɝɚ ɜɨɩɪɨɫɨɜ ɢ ɩɨɜɟɞɟɧɢɹ ɤɨɦ-
ɩɥɟɤɫɧɨɝɨ ɢɫɫɥɟɞɨɜɚɧɢɹ ɢ ɨɰɟɧɤɢ ɬɟɯɧɢɱɟɫɤɢɯ, ɷɤɨ-
ɧɨɦɢɱɟɫɤɢɯ, ɭɩɪɚɜɥɟɧɱɟɫɤɢɯ, ɫɨɰɢɚɥɶɧɵɯ ɢ ɩɨɥɢɬɢ-
ɱɟɫɤɢɯ ɮɚɤɬɨɪɨɜ.

ɉɪɢ ɪɟɲɟɧɢɢ ɡɚɞɚɱɢ ɨɛ ɚɧɚɥɢɡɟ ɪɢɫɤɚ ɜɨɡɧɢɤɚ-
ɟɬ ɩɨɬɪɟɛɧɨɫɬɶ ɜ ɨɬɜɟɬɟ ɧɚ ɫɥɟɞɭɸɳɢɟ ɬɪɢ ɜɨɩɪɨɫɚ:
ɱɬɨ ɩɥɨɯɨɝɨ ɦɨɠɟɬ ɩɪɨɢɡɨɣɬɢ; ɤɚɤ ɱɚɫɬɨ ɷɬɨ ɦɨɠɟɬ
ɫɥɭɱɚɬɶɫɹ; ɤɚɤɢɟ ɦɨɝɭɬ ɛɵɬɶ ɩɨɫɥɟɞɫɬɜɢɹ. Ɉɫɧɨɜɧɨɣ
ɷɥɟɦɟɧɬ ɚɧɚɥɢɡɚ ɪɢɫɤɚ - ɷɬɨ ɨɛɧɚɪɭɠɟɧɢɟ ɜɨɡɦɨɠɧɵɯ
ɧɚɪɭɲɟɧɢɣ, ɤɨɬɨɪɵɟ ɦɨɝɭɬ ɩɪɢɜɟɫɬɢ ɤ ɧɟɝɚɬɢɜɧɵɦ ɩɨ-
ɫɥɟɞɫɬɜɢɹɦ.

Ɇɨɞɟɥɢɪɨɜɚɧɢɟ ɫɢɬɭɚɰɢɢ ɜ ɨɛɥɚɫɬɢ ɚɧɚɥɢɡɚ
ɪɢɫɤɚ ɧɚɱɢɧɚɟɬɫɹ ɫ ɩɥɚɧɢɪɨɜɚɧɢɹ ɢ ɨɪɝɚɧɢɡɚɰɢɢ ɪɚ-
ɛɨɬ. Ⱥɧɚɥɢɡ ɪɢɫɤɚ ɩɪɨɜɨɞɢɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɪɟ-
ɛɨɜɚɧɢɹɦɢ ɧɨɪɦɚɬɢɜɧɨɩɪɚɜɨɜɵɯ ɞɨɤɭɦɟɧɬɨɜ. Ɉɞɧɚɤɨ
ɛɨɥɟɟ ɬɨɱɧɵɣ ɜɵɛɨɪ ɡɚɞɚɱ, ɫɪɟɞɫɬɜ ɢ ɦɟɬɨɞɨɜ ɚɧɚɥɢ-
ɡɚ ɪɢɫɤɚ ɨɛɵɱɧɨ ɧɟ ɪɟɝɥɚɦɟɧɬɢɪɭɟɬɫɹ. ȼ ɞɨɤɭɦɟɧɬɚɯ
ɩɨɞɱɟɪɤɢɜɚɟɬɫɹ, ɱɬɨ ɚɧɚɥɢɡ ɨɩɚɫɧɨɫɬɢ ɞɨɥɠɟɧ ɫɨɨɬ-
ɜɟɬɫɬɜɨɜɚɬɶ ɫɥɨɠɧɨɫɬɢ ɪɚɫɫɦɚɬɪɢɜɚɟɦɵɯ ɩɪɨɰɟɫɫɨɜ,
ɧɚɥɢɱɢɸ ɧɟɨɛɯɨɞɢɦɵɯ ɞɚɧɧɵɯ ɢ ɤɜɚɥɢɮɢɤɚɰɢɢ ɫɩɟ-
ɰɢɚɥɢɫɬɨɜ, ɩɪɨɜɨɞɹɳɢɯ ɚɧɚɥɢɡ. ɉɪɢ ɷɬɨɦ ɛɨɥɟɟ ɩɪɨ-
ɫɬɵɟ ɢ ɩɨɧɹɬɧɵɟ ɦɟɬɨɞɵ ɚɧɚɥɢɡɚ ɪɢɫɤɚ ɫɥɟɞɭɟɬ
ɩɪɟɞɩɨɱɢɬɚɬɶ ɛɨɥɟɟ ɫɥɨɠɧɵɦ ɦɟɬɨɞɚɦ.

ɇɚ ɩɟɪɜɨɦ ɷɬɚɩɟ ɚɧɚɥɢɡɚ ɪɢɫɤɚ ɧɟɨɛɯɨɞɢɦɨ:
ɭɤɚɡɚɬɶ ɩɪɢɱɢɧɵ ɢ ɩɪɨɛɥɟɦɵ, ɜɵɡɜɚɜɲɢɟ ɧɟɨɛɯɨɞɢ-
ɦɨɫɬɶ ɩɪɨɜɟɞɟɧɢɹ ɢɫɫɥɟɞɨɜɚɧɢɹ; ɨɩɪɟɞɟɥɢɬɶ ɪɚɫ-
ɫɦɚɬɪɢɜɚɟɦɭɸ ɫɢɫɬɟɦɭ ɢ ɞɚɬɶ ɟɟ ɨɩɢɫɚɧɢɟ; ɜɵɹɜɢɬɶ
ɢɫɬɨɱɧɢɤɢ ɢɧɮɨɪɦɚɰɢɢ ɨ ɛɟɡɨɩɚɫɧɨɫɬɢ ɫɢɫɬɟɦɵ; ɭɤɚ-
ɡɚɬɶ ɢɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɢ ɩɪɟɞɟɥɶɧɵɟ ɡɧɚɱɟɧɢɹ ɩɪɢ
ɨɰɟɧɤɟ ɢɫɫɥɟɞɭɟɦɨɝɨ ɨɛɴɟɤɬɚ; ɨɩɪɟɞɟɥɢɬɶ ɰɟɥɢ ɢ
ɤɪɢɬɟɪɢɢ ɩɪɢɟɦɥɟɦɨɝɨ ɪɢɫɤɚ. ȼ ɧɨɪɦɚɬɢɜɧɵɯ ɞɨɤɭ-
ɦɟɧɬɚɯ ɫɨɞɟɪɠɚɬɫɹ ɬɪɟɛɨɜɚɧɢɹ ɤ ɨɮɨɪɦɥɟɧɢɹ ɷɬɨɝɨ
ɷɬɚɩɚ ɚɧɚɥɢɡɚ ɪɢɫɤɚ.

ɋɥɟɞɭɸɳɢɣ ɷɬɚɩ ɚɧɚɥɢɡɚ ɪɢɫɤɚ - ɷɬɨ ɢɞɟɧɬɢɮɢ-
ɤɚɰɢɹ ɨɩɚɫɧɨɫɬɟɣ. Ɉɫɧɨɜɧɚɹ ɡɚɞɚɱɚ: ɜɵɹɜɥɟɧɢɟ  ɢ
ɱɟɬɤɨɟ ɨɩɢɫɚɧɢɟ ɜɫɟɯ ɩɪɢɫɭɳɢɯ ɫɢɫɬɟɦɟ ɨɩɚɫɧɨɫɬɟɣ.
ɗɬɨɬ ɷɬɚɩ ɚɧɚɥɢɡɚ ɨɱɟɧɶ ɨɬɜɟɬɫɬɜɟɧɧɵɣ, ɬɚɤ ɤɚɤ ɧɟ-
ɜɵɹɜɥɟɧɧɵɟ ɧɚ ɷɬɨɦ ɷɬɚɩɟ ɨɩɚɫɧɨɫɬɢ ɧɟ ɩɨɞɜɟɪɝɚɸɬ-
ɫɹ ɞɚɥɶɧɟɣɲɟɦɭ ɪɚɫɫɦɨɬɪɟɧɢɸ ɢ ɢɫɱɟɡɚɸɬ ɢɡ ɩɨɥɹ
ɡɪɟɧɢɹ.

ɋɭɳɟɫɬɜɭɟɬ ɰɟɥɵɣ ɪɹɞ ɮɨɪɦɚɥɶɧɵɯ ɦɟɬɨɞɨɜ
ɜɵɹɜɥɟɧɢɹ ɨɩɚɫɧɨɫɬɟɣ. Ɋɚɫɫɦɨɬɪɢɦ ɩɪɟɞɜɚɪɢɬɟɥɶ-
ɧɭɸ ɨɰɟɧɤɭ ɨɩɚɫɧɨɫɬɟɣ ɫ ɰɟɥɶɸ ɜɵɛɨɪɚ ɞɚɥɶɧɟɣɲɟɝɨ
ɧɚɩɪɚɜɥɟɧɢɹ ɞɟɹɬɟɥɶɧɨɫɬɢ: ɩɪɟɤɪɚɬɢɬɶ ɞɚɥɶɧɟɣɲɢɣ
ɚɧɚɥɢɡ ɪɢɫɤɚ ɜɜɢɞɭ ɧɟɡɧɚɱɢɬɟɥɶɧɨɫɬɢ ɨɩɚɫɧɨɫɬɟɣ;
ɩɪɨɜɟɫɬɢ ɛɨɥɟɟ ɞɟɬɚɥɶɧɵɣ ɚɧɚɥɢɡ ɪɢɫɤɚ; ɜɵɪɚɛɨɬɚɬɶ
ɪɟɤɨɦɟɧɞɚɰɢɢ ɩɨ ɭɦɟɧɶɲɟɧɢɸ ɨɩɚɫɧɨɫɬɟɣ.

ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɢ ɪɟɡɭɥɶɬɚɬɵ ɩɪɟɞɜɚɪɢɬɟɥɶ-
ɧɨɣ ɨɰɟɧɤɢ ɨɩɚɫɧɨɫɬɟɣ ɞɨɥɠɧɵɦ ɨɛɪɚɡɨɦ ɞɨɤɭɦɟɧɬɢ-
ɪɭɸɬɫɹ. ɉɪɨɰɟɫɫ ɚɧɚɥɢɡɚ ɪɢɫɤɚ ɦɨɠɟɬ ɡɚɤɚɧɱɢɜɚɬɶɫɹ
ɭɠɟ ɧɚ ɷɬɚɩɟ ɢɞɟɧɬɢɮɢɤɚɰɢɢ ɨɩɚɫɧɨɫɬɟɣ. ɉɨɫɥɟ
ɢɞɟɧɬɢɮɢɤɚɰɢɢ ɨɩɚɫɧɨɫɬɟɣ ɩɟɪɟɯɨɞɹɬ ɤ ɷɬɚɩɭ ɨɰɟɧɤɢ
ɪɢɫɤɚ. ɉɨɫɥɟɞɧɢɣ ɷɬɚɩ ɚɧɚɥɢɡɚ ɪɢɫɤɚ ɬɟɯɧɨɥɨɝɢɱɟ-
ɫɤɨɣ ɫɢɫɬɟɦɵ - ɪɚɡɪɚɛɨɬɤɚ ɪɟɤɨɦɟɧɞɚɰɢɣ ɩɨ ɭɦɟɧɶ-
ɲɟɧɢɸ ɭɪɨɜɧɹ ɪɢɫɤɚ  ɜ ɫɥɭɱɚɟ, ɟɫɥɢ ɫɬɟɩɟɧɶ ɪɢɫɤɚ
ɜɵɲɟ ɩɪɢɟɦɥɟɦɨɣ.

Ɇɧɨɠɟɫɬɜɟɧɧɨɫɬɶ ɪɟɡɭɥɶɬɚɬɨɜ ɢ ɜɨɡɦɨɠɧɨɫɬɶ
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ɤɨɦɩɪɨɦɢɫɫɧɵɯ ɪɟɲɟɧɢɣ ɞɚɸɬ ɨɫɧɨɜɚɧɢɟ ɫɱɢɬɚɬɶ,

ɱɬɨ ɪɟɲɟɧɢɟ ɜɨɩɪɨɫɨɜ ɚɧɚɥɢɡɚ ɪɢɫɤɚ ɧɚɯɨɞɢɬɫɹ ɧɚ
ɫɬɚɞɢɢ ɫɜɨɟɝɨ ɪɚɡɜɢɬɢɹ, ɩɨɷɬɨɦɭ ɜ ɩɟɪɜɨɦ ɩɪɢɛɥɢɠɟ-

ɧɢɢ ɟɝɨ ɧɟɥɶɡɹ  ɫɱɢɬɚɬɶ ɫɬɪɨɝɢɦ ɩɪɨɰɟɫɫɨɦ, ɩɨɞɞɚɸ-

ɳɢɦɫɹ ɩɪɨɜɟɪɤɟ ɧɚɭɱɧɵɦɢ ɦɟɬɨɞɚɦɢ.
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ȼɹɱɟɫɥɚɜ Ʉɚɞɵɪ ɨɝɥɵ Ɇɭɫɚɟɜ, ɞɪ ɬɟɯɧ. ɧɚɭɤ, ɩɪɨɮɟɫɫɨɪ ɤɚɮɟɞɪɵ
©Ƚɨɪɧɨɟ ɞɟɥɨ», ɬɟɥ. 89265670558, E-mail: musayev-vk@yandex.ru;
Ⱥɞɚɦ Ɇɢɯɚɣɥɨɜɢɱ Ƚɨɧɨɩɨɥɶɫɤɢɣ, ɞɪ ɬɟɯɧ. ɧɚɭɤ, ɩɪɨɮɟɫɫɨɪ,
ɡɚɜɟɞɭɸɳɢɣ ɤɚɮɟɞɪɨɣ «Ɍɟɯɧɢɤɚ ɢ ɬɟɯɧɨɥɨɝɢɹ ɩɟɪɟɪɚɛɨɬɤɢ
ɨɬɯɨɞɨɜ»;

ɘɪɢɣ ɇɢɤɢɬɨɜɢɱ Ɂɚɯɚɪɨɜ, ɞɪ ɬɟɯɧ. ɧɚɭɤ, ɩɪɨɮɟɫɫɨɪ ɤɚɮɟɞɪɵ
©Ƚɨɪɧɨɟ ɢ ɧɟɮɬɟɝɚɡɨɜɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ»;
Ⱥɥɟɤɫɚɧɞɪ ȼɹɱɟɫɥɚɜɨɜɢɱ Ʌɨɝɭɧɨɜ, ɞɪ ɬɟɯɧ. ɧɚɭɤ, ɩɪɨɮɟɫɫɨɪ
ɤɚɮɟɞɪɵ «Ƚɨɪɧɨɟ ɢ ɧɟɮɬɟɝɚɡɨɜɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ»;
Ⱦɦɢɬɪɢɣ Ⱥɧɚɬɨɥɶɟɜɢɱ Ȼɚɪɚɧɨɜ, ɞɪ ɬɟɯɧ. ɧɚɭɤ, ɩɪɨɮɟɫɫɨɪ
ɤɚɮɟɞɪɵ «Ɍɟɯɧɢɤɚ ɢ ɬɟɯɧɨɥɨɝɢɹ ɩɟɪɟɪɚɛɨɬɤɢ ɨɬɯɨɞɨɜ»
Ɇɨɫɤɨɜɫɤɢɣ ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ ɦɚɲɢɧɨɫɬɪɨɢɬɟɥɶɧɵɣ
ɭɧɢɜɟɪɫɢɬɟɬ)



ɂɇɎɈɊɆȺɐɂə

ɆȺɊɄɒȿɃȾȿɊɋɄɂɃ ȼȿɋɌɇɂɄ ʋ 1 – 2016 ɝ.

71
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ɂɌɈȽɂ ɊȺȻɈɌɕ ɋȿɆɂɇȺɊȺ ʋ2 «ɉɊɈȻɅȿɆɕ ɆȺɊɄɒȿɃȾȿɊɂɂ, ȽȿɈɆȿɌɊɂə ɂ
ɄȼȺɅɂɆȿɌɊɂə ɇȿȾɊ» (ɉɈɋȼəɓȿɇ 95-ɅȿɌɇȿɆɍ ɘȻɂɅȿɘ ɄȺɎȿȾɊɕ «ɆȺɊɄɒȿɃȾȿɊɋɄɈȽɈ

ȾȿɅȺ ɂ ȽȿɈȾȿɁɂɂ» ȽɈɊɇɈȽɈ ɂɇɋɌɂɌɍɌȺ ɇɂɌɍ «Ɇɂɋɂɋ») XXIV ɆȿɀȾɍɇȺɊɈȾɇɈȽɈ
ɇȺɍɑɇɈȽɈ ɋɂɆɉɈɁɂɍɆȺ «ɇȿȾȿɅə ȽɈɊɇəɄȺ – 2016»

XXIV ɦɟɠɞɭɧɚɪɨɞɧɵɣ ɧɚɭɱɧɵɣ ɫɢɦɩɨɡɢɭɦ ɩɪɨɲɟɥ ɫ
25 ɩɨ 29 ɹɧɜɚɪɹ  2016 ɝ. ɜ Ɇɨɫɤɨɜɫɤɨɦ ɝɨɪɧɨɦ ɢɧɫɬɢɬɭɬɟ
ɇɂɌɍ «Ɇɂɋɢɋ».

Ɉɪɝɚɧɢɡɚɬɨɪɚɦɢ ɫɢɦɩɨɡɢɭɦɚ ɫɨɜɦɟɫɬɧɨ ɫ Ƚɨɪɧɵɦ ɢɧ-

ɫɬɢɬɭɬɨɦ ɇɂɌɍ «Ɇɂɋɢɋ»  ɜɵɫɬɭɩɢɥɢ ɂɧɫɬɢɬɭɬ ɩɪɨɛɥɟɦ
ɤɨɦɩɥɟɤɫɧɨɝɨ ɨɫɜɨɟɧɢɹ ɧɟɞɪ ɊȺɇ ɢ ɇɚɭɱɧɵɣ ɫɨɜɟɬ ɊȺɇ ɩɨ
ɩɪɨɛɥɟɦɚɦ ɝɨɪɧɵɯ ɧɚɭɤ.

ȼ ɪɚɛɨɬɟ ɧɚɭɱɧɨɝɨ ɫɢɦɩɨɡɢɭɦɚ ɩɪɢɧɹɥɢ ɭɱɚɫɬɢɟ ɜɢɞ-
ɧɵɟ ɭɱɺɧɵɟ ɚɤɚɞɟɦɢɱɟɫɤɨɣ, ɜɭɡɨɜɫɤɨɣ ɢ ɨɬɪɚɫɥɟɜɨɣ ɧɚɭɤ,
ɩɪɟɞɫɬɚɜɢɬɟɥɢ ɜɵɫɲɢɯ ɭɱɟɛɧɵɯ ɡɚɜɟɞɟɧɢɣ, ɧɚɭɱɧɵɯ ɢ ɩɪɨ-
ɦɵɲɥɟɧɧɵɯ ɨɪɝɚɧɢɡɚɰɢɣ Ɋɨɫɫɢ ɢ 30 ɫɬɪɚɧ ɋɇȽ ɢ ɞɚɥɶɧɟɝɨ
ɡɚɪɭɛɟɠɶɹ.

ɉɥɟɧɚɪɧɨɟ ɡɚɫɟɞɚɧɢɟ ɦɟɠɞɭɧɚɪɨɞɧɨɝɨ ɧɚɭɱɧɨɝɨ ɫɢɦ-
ɩɨɡɢɭɦɚ 26 ɹɧɜɚɪɹ ɜ Ⱥɤɬɨɜɨɦ ɡɚɥɟ Ƚɨɪɧɨɝɨ ɢɧɫɬɢɬɭɬɚ ɇɂɌɍ
©Ɇɂɋɢɋ» ɨɬɤɪɵɥ ɫɨɜɟɬɧɢɤ ɉɪɟɡɢɞɢɭɦɚ ɊȺɇ, ɩɪɟɞɫɟɞɚɬɟɥɶ
ɧɚɭɱɧɨɝɨ ɫɨɜɟɬɚ ɊȺɇ, ɚɤɚɞɟɦɢɤ ɊȺɇ – Ʉɇ. Ɍɪɭɛɟɰɤɨɣ.

ɇɚ ɩɥɟɧɚɪɧɨɦ ɡɚɫɟɞɚɧɢɢ ɛɵɥɢ ɡɚɫɥɭɲɚɧɵ ɞɨɤɥɚɞɵ:
ɫɨɩɪɟɞɫɟɞɚɬɟɥɹ ɫɢɦɩɨɡɢɭɦɚ, ɪɟɤɬɨɪɚ ɇɂɌɍ «Ɇɂɋɢɋ»,
ɩɪɨɮɟɫɫɨɪɚ, ɞɷɧ. ȺȺɑɟɪɧɢɤɨɜɨɣ, ɩɪɨɮɟɫɫɨɪɚ, ɞɬɧ.
ȿɂɉɚɧɮɢɥɨɜɚ (ɂɉɄɈɇ ɊȺɇ), ɩɪɨɮɟɫɫɨɪɚ, ɞɬɧ.
ȻȺɄɚɪɬɨɡɢɢ (Ƚɨɪɧɵɣ ɢɧɫɬɢɬɭɬ ɇɂɌɍ «Ɇɂɋɢɋ»), ɩɪɨɮɟɫ-

ɫɨɪɚ, ɞɬɧ. ȿȻɑɟɪɟɩɟɰɤɨɣ (Ƚɨɪɧɵɣ ɢɧɫɬɢɬɭɬ ɇɂɌɍ «Ɇɂ-
ɋɢɋ»).

ɉɥɟɧɚɪɧɨɟ ɡɚɫɟɞɚɧɢɟ ɡɚɜɟɪɲɢɥɨɫɶ ɜɪɭɱɟɧɢɟɦ ɧɚ-
ɝɪɚɞ ɡɚɫɥɭɠɟɧɧɵɦ ɭɱɟɧɵɦ.

ɇɚ ɦɟɠɞɭɧɚɪɨɞɧɨɦ ɧɚɭɱɧɨɦ ɫɢɦɩɨɡɢɭɦɟ ɪɚɛɨɬɚɥɢ 28
ɧɚɭɱɧɵɯ ɫɟɦɢɧɚɪɨɜ: ɝɨɪɧɨɩɪɨɦɵɲɥɟɧɧɚɹ ɢ ɧɟɮɬɟɝɚɡɨɩɪɨ-
ɦɵɫɥɨɜɚɹ ɝɟɨɥɨɝɢɹ, ɝɟɨɮɢɡɢɤɚ, ɦɚɪɤɲɟɣɞɟɪɫɤɨɟ ɞɟɥɨ ɢ
ɝɟɨɦɟɬɪɢɹ ɧɟɞɪ (ɫɟɦɢɧɚɪɵ ʋʋ1,2,3); ɝɟɨɦɟɯɚɧɢɤɚ, ɪɚɡɪɭ-
ɲɟɧɢɟ ɝɨɪɧɵɯ ɩɨɪɨɞ, ɪɭɞɧɢɱɧɚɹ ɚɷɪɨɞɢɧɚɦɢɤɚ, ɝɨɪɧɚɹ ɬɟɩ-
ɥɨɮɢɡɢɤɚ (ɫɟɦɢɧɚɪɵ ʋʋ4,5,6); ɷɤɨɧɨɦɢɤɚ ɢ ɦɟɧɟɞɠɦɟɧɬ
ɝɨɪɧɨɝɨ ɩɪɨɢɡɜɨɞɫɬɜɚ, ɝɟɨɷɤɨɥɨɝɢɹ (ɫɟɦɢɧɚɪ
ʋ7,8,9,10,11,12); ɝɟɨɢɧɮɨɪɦɚɬɢɤɚ (ɫɟɦɢɧɚɪɵ ʋʋ
13,14,15,16); ɝɟɨɬɟɯɧɨɥɨɝɢɹ (ɩɨɞɡɟɦɧɚɹ, ɨɬɤɪɵɬɚɹ ɢ ɫɬɪɨɢ-
ɬɟɥɶɧɚɹ) (ɫɟɦɢɧɚɪɵ ʋʋ17,18,19,20,21); ɝɨɪɧɵɟ ɦɚɲɢɧɵ,
ɷɥɟɤɬɪɨɬɟɯɧɢɱɟɫɤɢɟ ɫɢɫɬɟɦɵ ɢ ɤɨɦɩɥɟɤɫɵ (ɫɟɦɢɧɚɪɵ
ʋʋ22,23,24,25,26); ɨɛɨɝɚɳɟɧɢɟ ɩɨɥɟɡɧɵɯ ɢɫɤɨɩɚɟɦɵɯ
ɫɟɦɢɧɚɪ ʋ27); ɝɭɦɚɧɢɬɚɪɧɵɟ ɧɚɭɤɢ (ɫɟɦɢɧɚɪ ʋ28).

ɉɪɨɲɥɢ ɡɚɫɟɞɚɧɢɹ: ɋɨɜɟɬɚ Ɏɟɞɟɪɚɥɶɧɨɝɨ ɭɱɟɛɧɨ-
ɦɟɬɨɞɢɱɟɫɤɨɝɨ ɨɛɴɟɞɢɧɟɧɢɹ ɜ ɫɢɫɬɟɦɟ ɜɵɫɲɟɝɨ ɨɛɪɚɡɨɜɚ-
ɧɢɹ ɩɨ ɭɤɪɭɩɧɟɧɧɨɣ ɝɪɭɩɩɟ ɫɩɟɰɢɚɥɶɧɨɫɬɟɣ ɢ ɧɚɩɪɚɜɥɟɧɢɣ
ɩɨɞɝɨɬɨɜɤɢ 21.00.00 ɉɪɢɤɥɚɞɧɚɹ ɝɟɨɥɨɝɢɹ, Ƚɨɪɧɨɟ ɞɟɥɨ,
ɇɟɮɬɟɝɚɡɨɜɨɟ ɞɟɥɨ ɢ Ƚɟɨɞɟɡɢɹ; ɇɚɭɱɧɨɝɨ ɫɨɜɟɬɚ ɊȺɇ ɩɨ
ɩɪɨɛɥɟɦɚɦ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɜɡɪɵɜɨɜ ɜ ɧɚɪɨɞɧɨɯɨɡɹɣɫɬɜɟɧ-
ɧɵɯ ɰɟɥɹɯ ɢ ɩɨ ɩɪɨɛɥɟɦɚɦ ɝɨɪɧɵɯ ɧɚɭɤ

ȼ ɪɚɦɤɚɯ Ɇɟɠɞɭɧɚɪɨɞɧɨɝɨ ɫɢɦɩɨɡɢɭɦɚ ɪɚɛɨɬɚɥɢ ɱɟ-
ɬɵɪɟ ɤɪɭɝɥɵɯ ɫɬɨɥɚ: ɠɭɪɧɚɥɚ «Ƚɥɸɤɚɭɮ» «Ɋɚɡɜɢɬɢɟ ɫɨ-
ɬɪɭɞɧɢɱɟɫɬɜɚ, ɢɧɧɨɜɚɰɢɢ, ɪɢɫɤɢ, ɷɮɮɟɤɬɢɜɧɨɫɬɶ»; «ɗɤɨɥɨ-
ɝɢɱɟɫɤɢɟ ɩɪɨɛɥɟɦɵ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɬɟɯɧɨɝɟɧɧɨɝɨ ɫɵɪɶɹ ɜ
ɩɪɨɢɡɜɨɞɫɬɜɟ ɫɬɟɤɥɚ ɢ ɤɟɪɚɦɢɤɢ»; «ɇɚɢɥɭɱɲɢɟ ɞɨɫɬɭɩɧɵɟ
ɬɟɯɧɨɥɨɝɢɢ ɜ ɝɨɪɧɨɣ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ»; «ȼɨɩɪɨɫɵ ɪɟɚɥɢ-
ɡɚɰɢɢ ɩɪɨɝɪɚɦɦɵ ɢɦɩɨɪɬɨɡɚɦɟɳɟɧɢɹ ɜ ɨɬɪɚɫɥɢ ɝɨɪɧɨɝɨ
ɦɚɲɢɧɨɫɬɪɨɟɧɢɹ ɢ ɧɚ ɩɪɟɞɩɪɢɹɬɢɹɯ ɝɨɪɧɨɞɨɛɵɜɚɸɳɟɣ
ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ, ɨɫɭɳɟɫɬɜɥɹɸɳɢɯ ɝɟɨɥɨɝɨɪɚɡɜɟɞɤɭ, ɞɨ-

ɛɵɱɭ ɢ ɩɟɪɟɪɚɛɨɬɤɭ ɩɨɥɟɡɧɨɝɨ ɢɫɤɨɩɚɟɦɨɝɨ».
ɉɪɨɲɥɢ ɩɪɟɡɟɧɬɚɰɢɢ, ɜɵɫɬɚɜɤɢ, ɞɟɥɨɜɵɟ ɜɫɬɪɟɱɢ,

ɩɨɫɟɳɟɧɢɟ ɝɟɨɥɨɝɢɱɟɫɤɨɝɨ ɦɭɡɟɹ, ɷɤɫɤɭɪɫɢɢ ɧɚ ɤɚɮɟɞɪɵ,
ɜɫɬɪɟɱɢ ɫ ɩɪɟɩɨɞɚɜɚɬɟɥɹɦɢ, ɧɚɭɱɧɵɦɢ ɫɨɬɪɭɞɧɢɤɚɦɢ, ɢɧ-
ɠɟɧɟɪɚɦɢ, ɚɫɩɢɪɚɧɬɚɦɢ ɢ ɫɬɭɞɟɧɬɚɦɢ.

ȼ ɉɪɨɝɪɚɦɦɭ ɪɚɛɨɬɵ ɋɟɦɢɧɚɪɚ ʋ2 «ɉɪɨɛɥɟɦɵ
ɦɚɪɤɲɟɣɞɟɪɢɢ, ɝɟɨɦɟɬɪɢɹ ɢ ɤɜɚɥɢɦɟɬɪɢɹ ɧɟɞɪ» (ɪɭɤɨɜɨɞɢ-
ɬɟɥɢɩɪɨɮɟɫɫɨɪɵ ȽɈȺɛɪɚɦɹɧ, ɆȺɂɨɮɢɫ, ɭɱɟɧɵɣ ɫɟɤɪɟ-
ɬɚɪɶ – ɞɨɰɟɧɬ ɂɂȿɪɢɥɨɜɚ) XXIV-ɝɨ Ɇɟɠɞɭɧɚɪɨɞɧɨɝɨ ɧɚɭɱ-

ɧɨɝɨ ɫɢɦɩɨɡɢɭɦɚ «ɇɟɞɟɥɹ ɝɨɪɧɹɤɚ 2016» ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ
ɛɵɥɢ ɜɤɥɸɱɟɧɵ 27 ɞɨɤɥɚɞɨɜ.

ȼ ɯɨɞɟ ɪɚɛɨɬɵ ɧɚ ɡɚɫɟɞɚɧɢɹɯ ɋɟɦɢɧɚɪɚ ɡɚɫɥɭɲɚɧɵ ɢ
ɨɛɫɭɠɞɟɧɵ ɭɱɚɫɬɧɢɤɚɦɢ 17 ɞɨɤɥɚɞɨɜ, ɩɪɟɞɫɬɚɜɥɟɧɧɵɯ ɞɨɤ-
ɥɚɞɱɢɤɚɦɢ ɜ ɮɨɪɦɟ ɦɭɥɶɬɢɦɟɞɢɣɧɵɯ ɩɪɟɡɟɧɬɚɰɢɣ.

ȼ ɪɚɛɨɬɟ ɋɟɦɢɧɚɪɚ ɩɪɢɧɹɥɢ ɭɱɚɫɬɢɟ ɛɨɥɟɟ 35 ɱɟɥɨ-
ɜɟɤ, ɜɤɥɸɱɚɹ ɩɪɟɞɫɬɚɜɢɬɟɥɟɣ ɧɚɭɱɧɵɯ, ɧɚɭɱɧɨ-
ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɯ ɢ ɭɱɟɛɧɵɯ ɢɧɫɬɢɬɭɬɨɜ (ɭɧɢɜɟɪɫɢɬɟɬɨɜ):

ɎȻȽɍɇ ɂɉɄɈɇ ɊȺɇ,  ɂȽȾ ɍɪɈ ɊȺɇ,  ɂȽȾɋ ɋɈ ɊȺɇ,  Ƚɂ
Ʉɨɥɶɫɤɨɝɨ ɧɚɭɱɧɨɝɨ ɰɟɧɬɪɚ ɊȺɇ, ɇɆɋɍ «Ƚɨɪɧɵɣ», ɊɍȾɇ,
ɋɢɛɢɪɫɤɨɝɨ Ɏɟɞɟɪɚɥɶɧɨɝɨ ɍɧɢɜɟɪɫɢɬɟɬɚ, ɌɚɲȽɌɍ (ɍɡɛɟɤɢ-
ɫɬɚɧ), Ʉɚɪɚɝɚɧɞɢɧɫɤɨɝɨ ȽɌɍ (Ʉɚɡɚɯɫɬɚɧ), ɇɂ ɂɪȽɌɍ, ȻȽɌɍ
ɢɦ. ȼȽɒɭɯɨɜɚ, Ɇɚɝɧɢɬɨɝɨɪɫɤɨɝɨ ȽɌɍ ɢɦ. Ƚɂɇɨɫɨɜɚ, Ʉɭɡ-
ȽɌɍ, ɘɊȽɉɍ (ɇɉɂ), ɂɆȽɊɗ, ɊȽȽɊɍ, Ɇɨɫɤɨɜɫɤɨɝɨ ɝɨɫɭɞɚɪ-
ɫɬɜɟɧɧɨɝɨ ɦɚɲɢɧɨɫɬɪɨɢɬɟɥɶɧɨɝɨ ɭɧɢɜɟɪɫɢɬɟɬɚ, ɆȺɆɂ;
ɩɪɟɞɩɪɢɹɬɢɣ: ɇɉɉ ɈȺɈ «ɋɍɗɄɄɭɡɛɚɫɫ», ɈɈɈ ȽɊɉ
©ɘȽɊɘɆɊȿɄȺ», R&K Geo-Engineering Ltd. (Ƚɟɪɦɚɧɢɹ), ɚ
ɬɚɤɠɟ ɩɪɟɩɨɞɚɜɚɬɟɥɢ, ɚɫɩɢɪɚɧɬɵ ɢ ɫɬɭɞɟɧɬɵ ɤɚɮɟɞɪɵ
©Ƚɟɨɥɨɝɢɢ ɢ ɦɚɪɤɲɟɣɞɟɪɫɤɨɝɨ ɞɟɥɚ» ɢ ɞɪɭɝɢɯ ɤɚɮɟɞɪ Ƚɨɪ-
ɧɨɝɨ ɢɧɫɬɢɬɭɬɚ ɇɂɌɍ «Ɇɂɋɢɋ».

ȼ ɱɢɫɥɟ ɭɱɚɫɬɧɢɤɨɜ ɋɟɦɢɧɚɪɚ ɛɵɥɢ ɭɱɟɧɵɟ ɢɡ ɡɚɪɭ-
ɛɟɠɧɵɯ ɫɬɪɚɧ: ɍɡɛɟɤɢɫɬɚɧɚ – ɡɚɜɤɚɮɟɞɪɨɣ «Ɇɚɪɤɲɟɣɞɟɪ-
ɫɤɨɝɨ ɞɟɥɚ ɢ ɝɟɨɞɟɡɢɢ» Ɍɚɲɤɟɧɬɫɤɨɝɨ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɝɨ
ɬɟɯɧɢɱɟɫɤɨɝɨ ɭɧɢɜɟɪɫɢɬɟɬɚ ɢɦɟɧɢ Ⱥɛɭ Ɋɚɣɯɧɚ Ȼɟɪɭɧɢ, ɩɪɨ-
ɮɟɫɫɨɪ, ɤɬɧ. ɋɋɋɚɣɣɢɞɤɨɫɢɦɨɜ; Ʉɚɡɚɯɫɬɚɧɚ – ɞɨɰɟɧɬɵ
ɤɚɮɟɞɪɵ «Ɇɚɪɤɲɟɣɞɟɪɫɤɨɝɨ ɞɟɥɚ ɢ ɝɟɨɞɟɡɢɢ» Ʉɚɪɚɝɚɧɞɢɧ-
ɫɤɨɝɨ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɝɨ ɬɟɯɧɢɱɟɫɤɨɝɨ ɭɧɢɜɟɪɫɢɬɟɬɚ ɈȽ. Ȼɟ-
ɢɦɛɚɟɜɚ ɢ ɋȻɈɠɢɝɢɧɚ; ɋɢɪɢɢ – ɚɫɩɢɪɚɧɬ ɤɚɮɟɞɪɵ «Ɇɚɪɤ-
ɲɟɣɞɟɪɫɤɨɝɨ ɞɟɥɚ ɢ ɝɟɨɞɟɡɢɢ» Ɋɨɫɫɢɣɫɤɨɝɨ ɭɧɢɜɟɪɫɢɬɟɬɚ
ɞɪɭɠɛɵ ɧɚɪɨɞɨɜ ɏɋɚɥɶɮɚɪ ɢ Ƚɟɪɦɚɧɢɢ – ɭɩɪɚɜɥɹɸɳɢɣ ɞɢ-
ɪɟɤɬɨɪ ɤɨɦɩɚɧɢɢ «R&K Geo-Engineering Ltd.» Dr. Godrat Rafat.

Ɉɬɤɪɵɥ ɪɚɛɨɬɭ ɋɟɦɢɧɚɪɚ ɩɪɨɮɟɫɫɨɪ, ɤɬɧ.
ȽɈȺɛɪɚɦɹɧ – ɪɭɤɨɜɨɞɢɬɟɥɶ ɦɚɪɤɲɟɣɞɟɪɫɤɨɝɨ ɧɚɩɪɚɜɥɟ-

ɧɢɹ ɤɚɮɟɞɪɵ «Ƚɟɨɥɨɝɢɢ ɢ ɦɚɪɤɲɟɣɞɟɪɫɤɨɝɨ ɞɟɥɚ», ɫɨɩɪɟɞ-
ɫɟɞɚɬɟɥɶ ɋɟɦɢɧɚɪɚ ʋ2, ɞɨɤɥɚɞɨɦ «95 ɥɟɬ ɤɚɮɟɞɪɟ
©Ɇɚɪɤɲɟɣɞɟɪɫɤɨɝɨ ɞɟɥɚ ɢ ɝɟɨɞɟɡɢɢ» (ɫ 01.09.2015 ɤɚɮɟɞɪɚ
©Ƚɟɨɥɨɝɢɢ ɢ Ɇɚɪɤɲɟɣɞɟɪɫɤɨɝɨ ɞɟɥɚ» Ƚɨɪɧɨɝɨ ɢɧɫɬɢɬɭɬɚ
ɇɂɌɍ «Ɇɂɋɢɋ»). ȼ ɞɨɤɥɚɞɟ ɩɨɞɪɨɛɧɨ ɩɨɤɚɡɚɧ ɩɪɨɣɞɟɧɧɵɣ
ɤɚɮɟɞɪɨɣ 95-ɥɟɬɧɢɣ ɩɭɬɶ, ɞɨɫɬɢɠɟɧɢɹ, ɡɚɫɥɭɝɢ, ɧɚɝɪɚɞɵ
ɤɚɮɟɞɪɵ ɢ ɟɟ ɜɵɩɭɫɤɧɢɤɨɜ.

Ɍɟɦɵ ɩɨɫɥɟɞɭɸɳɢɯ ɞɨɤɥɚɞɨɜ ɋɟɦɢɧɚɪɚ ɤɚɫɚɥɢɫɶ ɨɫ-

ɧɨɜɧɵɯ ɚɤɬɭɚɥɶɧɵɯ ɜɨɩɪɨɫɨɜ ɢ ɫɨɜɪɟɦɟɧɧɵɯ ɩɪɨɛɥɟɦɵ
ɦɚɪɤɲɟɣɞɟɪɢɢ, ɩɨɞɝɨɬɨɜɤɢ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɵɯ ɤɚɞɪɨɜ, ɜ
ɱɚɫɬɧɨɫɬɢ: ɫɩɨɫɨɛɨɜ ɨɰɟɧɤɢ ɫɞɜɢɠɟɧɢɣ ɢ ɞɟɮɨɪɦɚɰɢɣ ɝɨɪ-
ɧɵɯ ɩɨɪɨɞ ɢ ɨɛɟɫɩɟɱɟɧɢɹ ɨɯɪɚɧɵ ɩɨɞɪɚɛɚɬɵɜɚɟɦɵɯ ɨɛɴɟɤ-
ɬɨɜ; ɪɚɡɜɢɬɢɹ ɦɟɬɨɞɨɜ ɪɚɫɱɟɬɚ ɞɟɮɨɪɦɚɰɢɣ ɡɟɦɧɨɣ ɩɨ-
ɜɟɪɯɧɨɫɬɢ ɩɪɢ ɨɫɜɨɟɧɢɢ ɧɟɞɪ; ɨɪɝɚɧɢɡɚɰɢɢ ɞɟɮɨɪɦɚɰɢɨɧ-
ɧɨɝɨ ɦɨɧɢɬɨɪɢɧɝɚ ɩɪɢ ɫɬɪɨɢɬɟɥɶɫɬɜɟ ɩɨɞɡɟɦɧɵɯ ɫɨɨɪɭɠɟ-
ɧɢɣ ɜ ɦɟɝɚɩɨɥɢɫɚɯ; ɝɟɨɦɟɬɪɢɡɚɰɢɢ ɦɢɧɟɪɚɥɶɧɨɫɵɪɶɟɜɵɯ
ɪɟɫɭɪɫɨɜ; ɨɰɟɧɤɢ ɭɫɬɨɣɱɢɜɨɫɬɢ ɛɨɪɬɨɜ ɤɚɪɶɟɪɨɜ ɩɨ ɪɟɡɭɥɶ-

ɬɚɬɚɦ ɦɚɪɤɲɟɣɞɟɪɫɤɨɝɨ ɦɨɧɢɬɨɪɢɧɝɚ; ɫɩɭɬɧɢɤɨɜɨɝɨ ɩɨɡɢ-
ɰɢɨɧɢɪɨɜɚɧɢɹ; ɩɨɞɝɨɬɨɜɤɢ ɫɩɟɰɢɚɥɢɫɬɨɜ ɜ ɪɚɦɤɚɯ ɪɟɚɥɢɡɚ-
ɰɢɢ ɩɪɨɟɤɬɚ Micromine-ȼɍɁ; ɞɢɧɚɦɢɤɢ ɪɚɡɜɢɬɢɹ ɷɥɟɤɬɪɨɧɧɨ-
ɝɨ ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɝɨ ɩɪɨɟɤɬɚ ɨɛɭɱɟɧɢɹ ɞɢɫɰɢɩɥɢɧɚɦ «Ƚɟɨ-
ɞɟɡɢɹ» ɢ «Ɇɚɪɤɲɟɣɞɟɪɢɹ» ɢ ɞɪɭɝɢɯ.
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ɇɚɢɛɨɥɶɲɢɣ ɢɧɬɟɪɟɫ ɜɵɡɜɚɥɢ ɞɨɤɥɚɞɵ: ɆȺɂɨɮɢɫ,
Ⱥȼȿɫɢɧɚ (ɎȽȻɍɇ ɂɉɄɈɇ ɊȺɇ): «Ɋɚɡɜɢɬɢɟ ɦɟɬɨɞɨɥɨɝɢɢ
ɪɚɫɱɟɬɨɜ ɞɟɮɨɪɦɚɰɢɢ ɡɟɦɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɩɪɢ ɨɫɜɨɟɧɢɢ
ɧɟɞɪ»; ȽɈȺɛɪɚɦɹɧ, ɉȼəɤɨɜɥɟɜ, ȿȺɌɭɯɟɥɶ (Ƚɨɪɧɵɣ ɢɧ-
ɫɬɢɬɭɬ ɇɂɌɍ «Ɇɂɋɢɋ»): «ɋɩɭɬɧɢɤɨɜɨɟ ɩɨɡɢɰɢɨɧɢɪɨɜɚɧɢɟ ɢ
ɫɢɫɬɟɦɵ ɫɱɟɬɚ ɜɵɫɨɬ»; ȿɆȼɨɥɨɯɨɜ (ɇɆɋɍ «Ƚɨɪɧɵɣ»):
©ɉɪɨɛɥɟɦɵ ɨɰɟɧɤɢ ɫɞɜɢɠɟɧɢɣ ɢ ɞɟɮɨɪɦɚɰɢɢ ɝɨɪɧɵɯ ɩɨ-
ɪɨɞ, ɨɛɟɫɩɟɱɟɧɢɹ ɨɯɪɚɧɵ ɩɨɞɪɚɛɚɬɵɜɚɟɦɵɯ ɨɛɴɟɤɬɨɜ ɢ ɨɪ-
ɝɚɧɢɡɚɰɢɢ ɞɟɮɨɪɦɚɰɢɨɧɧɨɝɨ ɦɨɧɢɬɨɪɢɧɝɚ ɩɪɢ ɫɬɪɨɢɬɟɥɶɫɬ-
ɜɟ ɩɨɞɡɟɦɧɵɯ ɫɨɨɪɭɠɟɧɢɣ ɜ ɦɟɝɚɩɨɥɢɫɚɯ»;

ɋɋɋɚɣɣɢɞɤɨɫɢɦɨɜ, ȺɇɄɚɡɚɤɨɜ (ɌɚɲȽɌɍ, ɍɡɛɟɤɢɫɬɚɧ):
©ɉɪɨɝɧɨɡɢɪɨɜɚɧɢɟ ɭɫɬɨɣɱɢɜɨɫɬɢ ɩɨɞɝɨɬɨɜɢɬɟɥɶɧɵɯ ɝɨɪɧɵɯ
ɜɵɪɚɛɨɬɨɤ ɩɪɢ ɩɨɞɡɟɦɧɨɦ ɫɩɨɫɨɛɟ ɪɚɡɪɚɛɨɬɤɢ ɝɥɭɛɨɤɢɯ ɝɨ-
ɪɢɡɨɧɬɨɜ ɦɟɫɬɨɪɨɠɞɟɧɢɣ Ɂɚɪɦɢɬɚɧɫɤɨɣ ɡɨɥɨɬɨɪɭɞɧɨɣ ɡɨ-
ɧɵ»; ɘɆɒɭɪɵɝɢɧɚ (ɘɊȽɉɍ (ɇɉɂ): «Ɍɟɨɪɢɹ ɢ ɦɟɬɨɞɵ

ɝɟɨɦɟɬɪɢɡɚɰɢɢ ɭɝɥɟɜɦɟɳɚɸɳɟɣ ɬɨɥɳɢ ɤɚɤ ɨɫɧɨɜɚ ɩɥɚɧɢɪɨ-
ɜɚɧɢɹ ɪɚɡɜɢɬɢɹ ɝɨɪɧɵɯ ɪɚɛɨɬ».

ɍɱɚɫɬɧɢɤɚɦɢ ɋɟɦɢɧɚɪɚ, ɩɨɦɢɦɨ ɢɡɜɟɫɬɧɵɯ ɭɱɺɧɵɯ ɢ
ɦɚɪɤɲɟɣɞɟɪɨɜ ɝɨɪɧɵɯ ɩɪɟɞɩɪɢɹɬɢɣ, ɛɵɥɢ ɚɫɩɢɪɚɧɬɵ ɢ ɫɬɭ-
ɞɟɧɬɵ.

ȼ ɩɪɨɝɪɚɦɦɟ ɋɟɦɢɧɚɪɚ ɡɚɹɜɥɟɧɵ 5 ɞɨɤɥɚɞɨɜ  ɚɫɩɢ-
ɪɚɧɬɨɜ ɢɡ Ƚɨɪɧɨɝɨ ɢɧɫɬɢɬɭɬɚ ɇɂɌɍ «Ɇɂɋɢɋ», ɇɆɋɍ «Ƚɨɪ-
ɧɵɣ», ɋɢɛɢɪɫɤɨɝɨ Ɏɟɞɟɪɚɥɶɧɨɝɨ ɍɧɢɜɟɪɫɢɬɟɬɚ, ɊɍȾɇ ɢ
ɂɉɄɈɇ ɊȺɇ.

ɋ ɞɨɤɥɚɞɨɦ ɜɵɫɬɭɩɢɥɚ ɚɫɩɢɪɚɧɬ ȿȼɄɪɚɫɸɤɨɜɚ
ɂɉɄɈɇ ɊȺɇ).

Ⱦɨɤɥɚɞɵ ɋɟɦɢɧɚɪɚ ɪɟɤɨɦɟɧɞɨɜɚɧɵ ɤ ɩɭɛɥɢɤɚɰɢɹɦ ɜ
ȽɂȺȻɟ ɢ ɠɭɪɧɚɥɚɯ «Ɇɚɪɤɲɟɣɞɟɪɫɤɢɣ ɜɟɫɬɧɢɤ» ɢ «Ɇɚɪɤ-
ɲɟɣɞɟɪɢɹ ɢ ɧɟɞɪɨɩɨɥɶɡɨɜɚɧɢɟ».

Ɏɨɬɨɨɛɡɨɪ (ɚɜɬɨɪ ȿɪɢɥɨɜɚ ɂɂ.)

ɉɥɟɧɚɪɧɨɟ ɡɚɫɟɞɚɧɢɟ XXIV Ɇɟɠɞɭɧɚɪɨɞɧɨɝɨ ɧɚɭɱɧɨɝɨ
ɫɢɦɩɨɡɢɭɦɚ «ɇɟɞɟɥɹ ɝɨɪɧɹɤɚ 2016» ɜ ɚɤɬɨɜɨɦ ɡɚɥɟ

Ƚɨɪɧɨɝɨ ɢɧɫɬɢɬɭɬɚ ɇɂɌɍ «Ɇɂɋɢɋ»

ɋɨɩɪɟɞɫɟɞɚɬɟɥɢ ɋɟɦɢɧɚɪɚ ʋ2 XXIV Ɇɟɠɞɭɧɚɪɨɞɧɨɝɨ
ɧɚɭɱɧɨɝɨ ɫɢɦɩɨɡɢɭɦɚ «ɇɟɞɟɥɹ ɝɨɪɧɹɤɚ 2016» ɩɪɨɮ.,

ɞɬɧ. ɆȺɂɨɮɢɫ, ɩɪɨɮ., ɤɬɧ. ȽɈȺɛɪɚɦɹɧ

ɉɪɨɮ., ɤɬɧ. ɋɋɋɚɣɣɢɞɤɨɫɢɦɨɜ (ɌɚɲȽɌɍ, ɍɡɛɟɤɢɫɬɚɧ) Ⱦɨɰ. ɂɂȿɪɢɥɨɜɚ (Ƚɨɪɧɵɣ ɢɧɫɬɢɬɭɬ ɇɂɌɍ «Ɇɂɋɢɋ»)

Ʉɬɧ. Ⱦɇ. ɒɭɪɵɝɢɧ (ɘɊȽɉɍ (ɇɉɂ)) ɋȼ. Ʉɚɪɚɛɢɛɟɪ (ɈȺɈ «ɋɍɗɄɄɭɡɛɚɫ»)

ɂɪɢɧɚ ɂɝɨɪɟɜɧɚ ȿɪɢɥɨɜɚ, ɞɨɰɟɧɬ ɤɚɮɟɞɪɵ ȽɆȾ ɆȽɂ ɇɂɌɍ
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