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GEOLOGICAL AND STRUCTURAL FEATURES
OF ENDOGENOUS URANIUM ORE OCCURRENCES 

IN THE OREKHOVO-PAVLOGRAD MINERAGENOUS ZONE
OF THE UKRAINIAN SHIELD 

. ɉɪɨɝɧɨɡɢɪɨɜɚɧɢɟ ɜɨɡɦɨɠɧɨɫɬɢ ɧɚɪɚɳɢɜɚɧɢɹ ɩɨɬɟɧɰɢɚɥɚ ɦɢɧɟɪɚɥɶɧɨ-ɫɵɪɶɟɜɨɣ ɛɚɡɵ ɭɪɚɧɚ ɜ ɩɪɟɞɟ-
ɥɚɯ Ɉɪɟɯɨɜɨ-ɉɚɜɥɨɝɪɚɞɫɤɨɣ ɦɢɧɟɪɚɝɟɧɢɱɟɫɤɨɣ ɡɨɧɵ.

. ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɩɨɫɬɭɥɚɬɚɦɢ ɇɨɜɨɣ ɪɨɬɚɰɢɨɧɧɨɣ ɝɢɩɨɬɟɡɵ Ʉ.Ɏ.Ɍɹɩɤɢɧɚ ɜɵɩɨɥɧɟɧɚ ɫɢɫɬɟɦɚɬɢɡɚ-
ɰɢɹ ɥɢɧɟɚɦɟɧɬɨɜ Ɉɪɟɯɨɜɨ-ɉɚɜɥɨɝɪɚɞɫɤɨɝɨ ɝɥɭɛɢɧɧɨɝɨ ɪɚɡɥɨɦɚ, ɩɪɨɹɜɥɹɸɳɢɯɫɹ ɤɚɤ ɜ ɮɢɡɢɱɟɫɤɢɯ ɩɨɥɹɯ, ɬɚɤ ɢ ɜ
ɝɟɨɥɨɝɢɱɟɫɤɢɯ ɨɫɨɛɟɧɧɨɫɬɹɯ, ɢɫɫɥɟɞɨɜɚɧɚ ɦɟɬɚɥɥɨɝɟɧɢɱɟɫɤɚɹ ɫɩɟɰɢɚɥɢɡɚɰɢɹ ɨɱɚɝɨɜɵɯ ɚɧɨɦɚɥɶɧɵɯ ɭɱɚɫɬɤɨɜ ɚɤ-
ɬɢɜɢɡɢɪɨɜɚɧɧɨɣ ɦɚɧɬɢɢ ɪɚɣɨɧɚ ɢɫɫɥɟɞɨɜɚɧɢɣ c ɭɫɬɚɧɨɜɥɟɧɧɵɦɢ ɝɥɭɛɢɧɧɵɦɢ ɢɫɬɨɱɧɢɤɚɦɢ ɩɨɥɟɡɧɵɯ ɤɨɦɩɨɧɟɧ-
ɬɨɜ (ɜ ɱɚɫɬɧɨɫɬɢ, Ɇɚɥɨɬɟɪɫɹɧɫɤɨɝɨ ɳɟɥɨɱɧɨɝɨ ɦɚɫɫɢɜɚ). ɉɨ ɪɟɡɭɥɶɬɚɬɚɦ ɦɧɨɝɨɥɟɬɧɢɯ ɢɫɫɥɟɞɨɜɚɧɢɣ ɦɟɬɨɞɨɦ ɝɥɭ-
ɛɢɧɧɨɝɨ ɫɟɣɫɦɢɱɟɫɤɨɝɨ ɡɨɧɞɢɪɨɜɚɧɢɹ ɨɯɚɪɚɤɬɟɪɢɡɨɜɚɧɵ ɨɫɧɨɜɧɵɟ ɨɫɨɛɟɧɧɨɫɬɢ ɝɥɭɛɢɧɧɨɝɨ ɫɬɪɨɟɧɢɹ ɡɟɦɧɨɣ ɤɨ-
ɪɵ ɢ ɜɟɪɯɧɟɣ ɦɚɧɬɢɢ ɜ ɡɨɧɟ Ɉɪɟɯɨɜɨ-ɉɚɜɥɨɝɪɚɞɫɤɨɝɨ ɪɚɡɥɨɦɚ. ɉɪɨɚɧɚɥɢɡɢɪɨɜɚɧɵ ɞɚɧɧɵɟ ɩɥɨɳɚɞɧɨɝɨ ɪɚɫɩɪɟɞɟ-
ɥɟɧɢɹ ɭɪɚɧɚ ɜ ɪɚɡɧɨɜɨɡɪɚɫɬɧɵɯ ɩɨɪɨɞɚɯ Ɉɪɟɯɨɜɨ-ɉɚɜɥɨɝɪɚɞɫɤɨɣ ɦɢɧɟɪɚɝɟɧɢɱɟɫɤɨɣ ɪɚɡɥɨɦɧɨɣ ɡɨɧɵ ɢ ɨɫɨɛɟɧɧɨ-
ɫɬɢ ɪɟɞɤɨɝɨ ɜɟɪɛɨɜɫɤɨɝɨ ɬɢɩɚ ɭɪɚɧɨɜɨɝɨ ɨɪɭɞɟɧɟɧɢɹ, ɩɪɢɭɪɨɱɟɧɧɨɝɨ ɤ Ɇɚɥɨɬɟɪɫɹɧɫɤɨɦɭ ɳɟɥɨɱɧɨɦɭ ɦɚɫɫɢɜɭ.
Ɉɩɢɪɚɹɫɶ ɧɚ ɢɞɟɸ ɦɚɧɬɢɣɧɨɝɨ ɮɥɸɢɞɧɨ-ɦɚɝɦɚɬɢɱɟɫɤɨɝɨ ɳɟɥɨɱɧɨɝɨ ɩɟɬɪɨɝɟɧɟɡɢɫɚ, ɤɚɤ ɨɫɧɨɜɧɨɝɨ ɪɭɞɨɝɟɧɟɪɢ-
ɪɭɸɳɟɝɨ ɩɪɨɰɟɫɫɚ ɮɨɪɦɢɪɨɜɚɧɢɹ ɷɧɞɨɝɟɧɧɵɯ ɭɪɚɧɨɜɵɯ ɦɟɫɬɨɪɨɠɞɟɧɢɣ, ɪɚɫɫɦɨɬɪɟɧɵ ɜɫɟ ɭɫɬɚɧɨɜɥɟɧɧɵɟ ɨɛɴɟɤ-
ɬɵ ɷɧɞɨɝɟɧɧɨɝɨ ɭɪɚɧɨɜɨɝɨ ɪɭɞɨɨɛɪɚɡɨɜɚɧɢɹ ɪɚɡɥɢɱɧɵɯ ɬɢɩɨɜ ɢ ɜɨɡɪɚɫɬɨɜ ɜ ɡɨɧɟ Ɉɪɟɯɨɜɨ-ɉɚɜɥɨɝɪɚɞɫɤɨɝɨ ɪɚɡɥɨɦɚ
ɦɚɧɬɢɣɧɨɝɨ ɩɪɨɧɢɤɧɨɜɟɧɢɹ ɫ ɩɨɡɢɰɢɢ ɨɰɟɧɤɢ ɜɨɡɦɨɠɧɨɫɬɢ ɢɯ ɮɨɪɦɢɪɨɜɚɧɢɹ ɡɚ ɫɱɟɬ ɦɚɧɬɢɣɧɵɯ ɢɫɬɨɱɧɢɤɨɜ ɳɟ-
ɥɨɱɧɵɯ ɪɚɫɬɜɨɪɨɜ ɢ ɪɭɞɧɨɝɨ ɜɟɳɟɫɬɜɚ, ɢɡɭɱɟɧɚ ɫɩɟɰɢɮɢɤɚ ɷɜɨɥɸɰɢɢ ɭɪɚɧɨɨɛɪɚɡɨɜɚɧɢɹ ɪɚɣɨɧɚ ɢɫɫɥɟɞɨɜɚɧɢɣ.

. ɍɫɬɚɧɨɜɥɟɧɚ ɬɟɫɧɚɹ ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɚɹ ɫɜɹɡɶ ɷɧɞɨɝɟɧɧɵɯ ɭɪɚɧɨɜɨɪɭɞɧɵɯ ɨɛɴɟɤɬɨɜ ɫ Ɉɪɟɯɨɜɨ-
ɉɚɜɥɨɝɪɚɞɫɤɢɦ ɪɚɡɥɨɦɨɦ, ɨɞɧɚɤɨ ɜ ɟɝɨ ɩɪɟɞɟɥɚɯ ɜɵɹɜɥɟɧɵ ɥɢɲɶ ɟɞɢɧɢɱɧɵɟ ɪɭɞɨɩɪɨɹɜɥɟɧɢɹ ɭɪɚɧɚ ɪɚɡɥɢɱɧɵɯ ɝɟ-
ɧɟɬɢɱɟɫɤɢɯ ɬɢɩɨɜ. ɉɪɢɪɚɡɥɨɦɧɵɟ ɭɪɚɧɨɧɨɫɧɵɟ ɩɨɥɟɜɨɲɩɚɬɨɜɵɟ ɦɟɬɚɫɨɦɚɬɢɬɵ ɜ Ɉɪɟɯɨɜɨ-ɉɚɜɥɨɝɪɚɞɫɤɨɣ ɡɨɧɟ, ɩɨ
ɪɟɡɭɥɶɬɚɬɚɦ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɯ ɧɚ ɭɪɚɧ ɩɨɢɫɤɨɜɵɯ ɪɚɛɨɬ ɩɪɚɤɬɢɱɟɫɤɢ ɨɬɫɭɬɫɬɜɭɸɬ. ɂɡ ɱɟɝɨ ɫɥɟɞɭɟɬ, ɱɬɨ ɪɚɛɨɬɵ
ɩɨ ɩɨɢɫɤɭ ɩɪɨɦɵɲɥɟɧɧɵɯ ɭɪɚɧɨɜɨɪɭɞɧɵɯ ɨɛɴɟɤɬɨɜ ɚɥɶɛɢɬɢɬɨɜɨɣ ɮɨɪɦɚɰɢɢ – ɨɫɧɨɜɧɨɝɨ ɬɢɩɚ ɩɪɨɦɵɲɥɟɧɧɨɝɨ
ɷɧɞɨɝɟɧɧɨɝɨ ɭɪɚɧɨɜɨɝɨ ɪɭɞɨɨɛɪɚɡɨɜɚɧɢɹ ɍɤɪɚɢɧɫɤɨɝɨ ɳɢɬɚ ɜ ɞɚɧɧɨɦ ɪɟɝɢɨɧɟ ɹɜɧɨ ɧɟɰɟɥɟɫɨɨɛɪɚɡɧɵ. ȼɟɪɨɹɬɧɟɟ
ɜɫɟɝɨ, ɜ ɡɨɧɟ ɝɥɭɛɢɧɧɨɝɨ Ɉɪɟɯɨɜɨ-ɉɚɜɥɨɝɪɚɞɫɤɨɝɨ ɪɚɡɥɨɦɚ ɦɚɧɬɢɣɧɨɝɨ ɩɪɨɧɢɤɧɨɜɟɧɢɹ ɧɟ ɜɨɡɧɢɤɥɨ ɫɨɱɟɬɚɧɢɹ ɭɫ-
ɥɨɜɢɣ, ɛɥɚɝɨɩɪɢɹɬɧɨɝɨ ɞɥɹ ɮɨɪɦɢɪɨɜɚɧɢɹ ɪɭɞɨɨɛɪɚɡɨɜɚɧɢɹ ɫ ɩɪɨɦɵɲɥɟɧɧɨ ɡɧɚɱɢɦɵɦɢ ɤɨɧɰɟɧɬɪɚɰɢɹɦɢ ɭɪɚɧɚ.

. ɂɫɩɨɥɶɡɨɜɚɧɵ ɢɞɟɢ ɢ ɬɪɚɞɢɰɢɢ ɧɚɭɱɧɨɣ ɬɟɤɬɨɧɢɱɟɫɤɨɣ ɲɤɨɥɵ ɩɪɨɮɟɫɫɨɪɚ Ʉ.Ɏ.Ɍɹɩɤɢɧɚ
ɩɪɢɦɟɧɢɬɟɥɶɧɨ ɤ ɨɛɥɚɫɬɢ ɩɨɢɫɤɚ ɪɚɞɢɨɚɤɬɢɜɧɨɝɨ ɫɵɪɶɹ ɞɥɹ ɮɨɪɦɢɪɨɜɚɧɢɹ ɪɚɰɢɨɧɚɥɶɧɨɝɨ ɩɪɨɝɧɨɡɧɨ-
ɩɨɢɫɤɨɜɨɝɨ ɤɨɦɩɥɟɤɫɚ, ɨɫɧɨɜɚɧɧɨɝɨ ɧɚ ɦɚɧɬɢɣɧɨ-ɩɚɪɚɝɟɧɟɬɢɱɟɫɤɨɣ ɫɜɹɡɢ ɮɨɪɦɢɪɨɜɚɧɢɹ ɦɟɫɬɨɪɨɠɞɟɧɢɣ ɭɪɚɧɚ
ɪɚɡɥɢɱɧɨɝɨ ɝɟɧɟɡɢɫɚ ɫ ɝɥɭɛɢɧɧɵɦɢ ɪɚɡɥɨɦɚɦɢ ɦɚɧɬɢɣɧɨɝɨ ɩɪɨɧɢɤɧɨɜɟɧɢɹ.

. ɂɡɥɨɠɟɧɧɵɟ ɦɚɬɟɪɢɚɥɵ ɞɚɥɢ ɜɨɡɦɨɠɧɨɫɬɶ ɨɬɪɢɰɚɬɟɥɶɧɨ ɨɰɟɧɢɬɶ ɜɨɡɦɨɠɧɨɫɬɢ
ɪɚɫɲɢɪɟɧɢɹ ɦɢɧɟɪɚɥɶɧɨ-ɫɵɪɶɟɜɨɣ ɛɚɡɵ ɭɪɚɧɚ ɜ Ɉɪɟɯɨɜɨ-ɉɚɜɥɨɝɪɚɞɫɤɨɣ ɦɢɧɟɪɚɝɟɧɢɱɟɫɤɨɣ ɡɨɧɟ, ɱɬɨ ɫɩɨɫɨɛɫɬ-
ɜɭɟɬ ɩɨɜɵɲɟɧɢɸ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢ ɰɟɥɟɧɚɩɪɚɜɥɟɧɧɨɫɬɢ ɜɟɞɟɧɢɹ ɩɪɨɝɧɨɡɧɨ-ɩɨɢɫɤɨɜɵɯ ɢ ɩɨɢɫɤɨɜɵɯ ɪɚɛɨɬ, ɫɩɟ-
ɰɢɚɥɢɡɢɪɨɜɚɧɧɵɯ ɧɚ ɭɪɚɧ.

: , ,

.2 ɉɪɢ ɢɡɭɱɟɧɢɢ
ɝɟɨɥɨɝɨ-ɫɬɪɭɤɬɭɪɧɵɯ ɨɫɨɛɟɧɧɨɫɬɟɣ ɩɪɨɫɬɪɚɧɫɬɜɟɧ-
ɧɨɝɨ ɪɚɡɦɟɳɟɧɢɹ ɩɪɨɦɵɲɥɟɧɧɵɯ ɨɛɴɟɤɬɨɜ ɭɪɚɧ-
ɧɚɬɪɨɜɨɣ ɮɨɪɦɚɰɢɢ Ʉɢɪɨɜɨɝɪɚɞɫɤɨɝɨ ɭɪɚɧɨɜɨɪɭɞ-
ɧɨɝɨ ɪɚɣɨɧɚ ɍɓ ɚɜɬɨɪɚɦɢ [1, 2] ɛɵɥ ɫɞɟɥɚɧ ɪɹɞ ɜɵ-
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ɜɨɞɨɜ ɩɨ ɡɚɤɨɧɨɦɟɪɧɨɫɬɹɦ ɢɯ ɩɪɨɹɜɥɟɧɢɹ ɜ ɬɟɫɧɨɣ
ɫɜɹɡɢ ɫ ɝɥɭɛɢɧɧɵɦɢ ɪɚɡɥɨɦɚɦɢ ɦɚɧɬɢɣɧɨɝɨ ɩɪɨ-
ɧɢɤɧɨɜɟɧɢɹ, ɤɨɬɨɪɵɟ ɫɨɩɪɨɜɨɠɞɚɸɬɫɹ ɩɪɨɹɜɥɟɧɢɹ-
ɦɢ ɭɥɶɬɪɚɨɫɧɨɜɧɨɝɨ ɳɟɥɨɱɧɨɝɨ ɦɚɝɦɚɬɢɡɦɚ, ɜɤɥɸ-
ɱɚɹ ɤɢɦɛɟɪɥɢɬɨɩɪɨɹɜɥɟɧɢɹ. ɉɪɢɱɢɧɧɚɹ ɫɜɹɡɶ ɨɛɭ-
ɫɥɨɜɥɟɧɚ ɟɞɢɧɵɦ ɫɬɪɭɤɬɭɪɧɨ-ɬɟɤɬɨɧɢɱɟɫɤɢɦ ɮɚɤɬɨ-
ɪɨɦ ɪɭɞɨɨɛɪɚɡɨɜɚɧɢɹ (ɪɚɫɩɨɥɨɠɟɧɢɟɦ ɜ ɡɨɧɚɯ ɦɚɤ-
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ɫɢɦɚɥɶɧɨɣ ɬɟɤɬɨɧɢɱɟɫɤɨɣ ɩɪɨɪɚɛɨɬɤɢ ɢ ɝɥɭɛɢɧɧɨɣ
ɩɪɨɧɢɰɚɟɦɨɫɬɢ ɧɚɞ ɚɤɬɢɜɧɵɦɢ ɦɚɧɬɢɣɧɵɦɢ ɫɬɪɭɤ-
ɬɭɪɚɦɢ), ɟɞɢɧɵɦ ɢɫɬɨɱɧɢɤɨɦ ɩɨɥɟɡɧɨɝɨ ɤɨɦɩɨɧɟɧɬɚ
(ɜɟɪɯɧɹɹ ɦɚɧɬɢɹ), ɜɟɳɟɫɬɜɟɧɧɨɣ ɫɜɹɡɶɸ ɷɬɢɯ ɩɨɥɟɡ-
ɧɵɯ ɤɨɦɩɨɧɟɧɬɨɜ, ɮɨɪɦɢɪɨɜɚɧɢɟ ɤɨɬɨɪɵɯ ɬɪɟɛɭɟɬ
ɧɚɥɢɱɢɹ ɢɫɬɨɱɧɢɤɚ ɭɝɥɟɤɢɫɥɨɬɧɵɯ ɦɚɧɬɢɣɧɵɯ
ɮɥɸɢɞɨɜ [1, 2]. ɗɬɨ ɩɨɡɜɨɥɹɟɬ, ɪɚɫɫɦɚɬɪɢɜɚɹ ɜɟɪɨ-
ɹɬɧɵɟ ɢɫɬɨɱɧɢɤɢ ɭɪɚɧɨɜɨɪɭɞɧɵɯ ɤɨɦɩɨɧɟɧɬɨɜ, ɨɬ-
ɞɚɜɚɬɶ ɩɪɟɞɩɨɱɬɟɧɢɟ ɦɚɧɬɢɣɧɵɦ, ɩɨ-ɧɨɜɨɦɭ ɪɚɫ-
ɫɦɚɬɪɢɜɚɬɶ ɜɨɡɦɨɠɧɨɫɬɢ ɦɢɝɪɚɰɢɢ, ɦɨɛɢɥɢɡɚɰɢɢ ɢ
ɤɨɧɰɟɧɬɪɚɰɢɢ ɭɪɚɧɚ ɜ ɬɟɫɧɨɣ ɫɜɹɡɢ ɫ ɦɚɧɬɢɣɧɵɦɢ
ɮɥɸɢɞɚɦɢ. Ɋɚɫɩɨɥɨɠɟɧɢɟ ɝɥɭɛɢɧɧɵɯ ɪɚɡɥɨɦɨɜ ɧɚɞ
ɚɤɬɢɜɧɵɦɢ ɦɚɧɬɢɣɧɵɦɢ ɫɬɪɭɤɬɭɪɚɦɢ ɦɨɠɧɨ ɪɚɫɰɟ-
ɧɢɜɚɬɶ ɤɚɤ ɜɚɠɧɟɣɲɭɸ ɩɪɟɞɩɨɫɵɥɤɭ ɮɨɪɦɢɪɨɜɚɧɢɹ
ɭɪɚɧɨɜɨɝɨ ɪɭɞɨɨɛɪɚɡɨɜɚɧɢɹ. Ⱦɥɹ ɝɢɞɪɨɬɟɪɦɚɥɶɧɵɯ
ɦɟɫɬɨɪɨɠɞɟɧɢɣ ɭɪɚɧɚ ɯɚɪɚɤɬɟɪɧɚ ɭɪɚɧɢɥ-
ɤɚɪɛɨɧɚɬɧɚɹ ɮɨɪɦɚ ɟɝɨ ɩɪɢɜɧɨɫɚ. ɉɨ ɷɬɨɣ ɩɪɢɱɢɧɟ
ɦɨɳɧɵɟ ɩɨɬɨɤɢ ɭɝɥɟɤɢɫɥɨɬɵ ɪɚɫɫɦɚɬɪɢɜɚɸɬɫɹ ɤɚɤ
ɯɚɪɚɤɬɟɪɧɚɹ ɨɫɨɛɟɧɧɨɫɬɶ ɪɚɣɨɧɨɜ ɫɨ ɡɧɚɱɢɦɵɦɢ
ɝɢɞɪɨɬɟɪɦɚɥɶɧɵɦɢ ɦɟɫɬɨɪɨɠɞɟɧɢɹɦɢ ɭɪɚɧɚ.

ɉɪɢɭɪɨɱɟɧɧɨɫɬɶɸ ɤ ɞɨɥɝɨɠɢɜɭɳɢɦ ɝɥɭɛɢɧɧɵɦ
ɪɚɡɥɨɦɚɦ, ɫ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɫɜɹɡɶɸ ɩɨɥɟɡɧɵɯ ɤɨɦɩɨ-
ɧɟɧɬɨɜ ɫ ɦɚɧɬɢɣɧɵɦɢ ɝɥɭɛɢɧɚɦɢ (ɜɤɥɸɱɚɹ ɩɨɬɨɤɢ
ɭɝɥɟɤɢɫɥɨɬɵ), ɩɨɜɵɲɟɧɧɵɦ ɮɨɧɨɜɵɦ ɫɨɞɟɪɠɚɧɢɟɦ
ɭɪɚɧɚ ɯɚɪɚɤɬɟɪɢɡɭɸɬɫɹ ɢ ɳɟɥɨɱɧɵɟ ɦɚɫɫɢɜɵ [3]. Ɇɟ-
ɫɬɨɪɨɠɞɟɧɢɹ ɤɨɦɩɥɟɤɫɧɵɯ ɪɭɞ, ɥɨɤɚɥɢɡɨɜɚɧɧɵɟ ɫɪɟ-
ɞɢ ɤɚɪɛɨɧɚɬɢɬɨɜ ɢ ɳɟɥɨɱɧɵɯ ɦɟɬɚɫɨɦɚɬɢɬɨɜ ɜ ɨɱɚɝɨ-
ɜɵɯ ɫɬɪɭɤɬɭɪɚɯ ɦɚɫɫɢɜɨɜ ɳɟɥɨɱɧɵɯ ɩɨɪɨɞ, ɹɜɥɹɸɬɫɹ
ɭɪɚɧɫɨɞɟɪɠɚɳɢɦɢ (ɂɥɢɦɚɭɫɚɤ (Ƚɪɟɧɥɚɧɞɫɤɢɣ ɳɢɬ),
ɉɚɥɚɛɨɪɚ (Ɍɪɚɫɜɚɚɥɶɫɤɢɣ ɳɢɬ), Ɇɟɩɨɧɞɚ ɢ ɂɥɨɦɛɚ
(ɇɢɝɟɪɨ-Ɇɨɡɚɦɛɢɤɫɤɢɣ ɳɢɬ) ɢ ɪɹɞ ɞɪɭɝɢɯ [3]).  

Ɉɪɟɯɨɜɨ-ɉɚɜɥɨɝɪɚɞɫɤɚɹ ɪɚɡɥɨɦɧɚɹ ɦɢɧɟɪɚɝɟɧɢɱɟ-
ɫɤɚɹ ɡɨɧɚ ɹɜɥɹɟɬɫɹ ɩɨɝɪɚɧɢɱɧɨɣ ɞɥɹ ɋɪɟɞɧɟɩɪɢɞɧɟ-
ɩɪɨɜɫɤɨɝɨ ɢ ɉɪɢɚɡɨɜɫɤɨɝɨ ɦɟɝɚɛɥɨɤɨɜ. ɉɨ ɫɜɨɢɦ
ɦɚɫɲɬɚɛɚɦ ɢ ɝɟɨɥɨɝɢɱɟɫɤɨɣ ɩɨɡɢɰɢɢ ɨɧɚ ɫɨɩɨɫɬɚɜɢ-
ɦɚ ɫ Ʉɪɢɜɨɪɨɠɫɤɨ-Ʉɪɟɦɟɧɱɭɝɫɤɨɣ ɦɢɧɟɪɚɝɟɧɢɱɟɫɤɨɣ
ɡɨɧɨɣ, ɨɞɧɚɤɨ, ɜ ɨɬɥɢɱɢɟ ɨɬ ɧɟɟ ɧɟ ɤɨɧɬɪɨɥɢɪɭɟɬ ɭɪɚ-
ɧɨɜɨɪɭɞɧɵɯ ɨɛɴɟɤɬɨɜ ɩɪɨɦɵɲɥɟɧɧɨɣ ɡɧɚɱɢɦɨɫɬɢ.
ɉɨɞɬɜɟɪɠɞɟɧɢɟɦ ɝɥɭɛɢɧɧɨɫɬɢ Ɉɪɟɯɨɜɨ-
ɉɚɜɥɨɝɪɚɞɫɤɨɣ ɪɚɡɥɨɦɧɨɣ ɡɨɧɵ, ɫ ɩɪɨɧɢɤɧɨɜɟɧɢɟɦ ɜ
ɦɚɧɬɢɸ, ɹɜɥɹɟɬɫɹ ɧɚɥɢɱɢɟ ɜ ɟɟ ɩɪɟɞɟɥɚɯ ɭɫɬɭɩɚ ɜ ɩɨ-
ɥɨɠɟɧɢɢ ɪɚɡɞɟɥɚ Ɇɨɯɨ ɫ ɚɦɩɥɢɬɭɞɨɣ ɞɨ 5 ɤɦ. Ʉɪɨɦɟ
ɬɨɝɨ, ɨɧɚ ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɧɚɥɢɱɢɟɦ ɝɪɚɜɢɬɚɰɢɨɧɧɨɣ
ɫɬɭɩɟɧɢ ɫ ɝɪɚɞɢɟɧɬɨɦ ɞɨ 3 ɦȽɥ/ɤɦ ɢ ɪɟɡɤɨɝɨ ɪɚɡɥɢɱɢɹ
ɭɪɨɜɧɹ ɝɟɨɦɚɝɧɢɬɧɨɝɨ ɩɨɥɹ ɩɨ ɨɛɟɢɦ ɫɬɨɪɨɧɚɦ ɦɢɧɟ-
ɪɚɝɟɧɢɱɟɫɤɨɣ ɡɨɧɵ. Ɋɟɡɭɥɶɬɚɬɵ ɝɟɨɮɢɡɢɱɟɫɤɢɯ ɢɫ-
ɫɥɟɞɨɜɚɧɢɣ ɩɨɞɱɟɪɤɢɜɚɸɬ ɜɵɫɨɤɭɸ ɢɧɬɟɧɫɢɜɧɨɫɬɶ
ɩɪɨɢɫɯɨɞɢɜɲɢɯ ɜ ɪɚɣɨɧɟ Ɉɪɟɯɨɜɨ-ɉɚɜɥɨɝɪɚɞɫɤɨɣ
ɪɚɡɥɨɦɧɨɣ ɡɨɧɵ ɬɟɤɬɨɧɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ.

ȼɫɟ ɫɥɭɱɚɢ ɭɪɚɧɨɜɨɝɨ ɪɭɞɨɨɛɪɚɡɨɜɚɧɢɹ ɝɢɞɪɨɬɟɪ-
ɦɚɥɶɧɨɝɨ ɬɢɩɚ ɥɸɛɨɝɨ ɜɨɡɪɚɫɬɚ ɜ ɡɨɧɚɯ ɪɚɡɥɨɦɨɜ
ɦɚɧɬɢɣɧɨɝɨ ɩɪɨɧɢɤɧɨɜɟɧɢɹ ɡɚɫɥɭɠɢɜɚɸɬ ɜɧɢɦɚɧɢɹ ɫ
ɩɨɡɢɰɢɢ ɨɰɟɧɤɢ ɜɨɡɦɨɠɧɨɫɬɢ ɢɯ ɮɨɪɦɢɪɨɜɚɧɢɹ ɡɚ
ɫɱɟɬ ɦɚɧɬɢɣɧɵɯ ɢɫɬɨɱɧɢɤɨɜ ɳɟɥɨɱɧɵɯ ɪɚɫɬɜɨɪɨɜ ɢ
ɪɭɞɧɨɝɨ ɜɟɳɟɫɬɜɚ. Ɋɚɫɫɦɨɬɪɢɦ ɫɬɪɭɤɬɭɪɧɵɟ ɨɫɨɛɟɧ-
ɧɨɫɬɢ ɩɪɨɹɜɥɟɧɢɹ ɭɪɚɧɨɜɨɝɨ ɨɪɭɞɟɧɟɧɢɹ ɜ ɡɨɧɟ Ɉɪɟ-
ɯɨɜɨ-ɉɚɜɥɨɝɪɚɞɫɤɨɝɨ ɪɚɡɥɨɦɚ ɢ ɫɨɩɪɟɞɟɥɶɧɵɯ ɬɟɪɪɢ-
ɬɨɪɢɹɯ. ȼɵɹɫɧɢɦ ɜɨɡɦɨɠɧɨɫɬɶ ɧɚɪɚɳɢɜɚɧɢɹ ɩɨɬɟɧ-
ɰɢɚɥɚ ɦɢɧɟɪɚɥɶɧɨ-ɫɵɪɶɟɜɨɣ ɛɚɡɵ ɭɪɚɧɚ ɜ ɩɪɟɞɟɥɚɯ
Ɉɪɟɯɨɜɨ-ɉɚɜɥɨɝɪɚɞɫɤɨɣ ɦɢɧɟɪɚɝɟɧɢɱɟɫɤɨɣ ɡɨɧɵ.
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. Ɉɪɟɯɨɜɨ-ɉɚɜɥɨɝɪɚɞɫɤɢɣ
ɝɥɭɛɢɧɧɵɣ ɪɚɡɥɨɦ ɫɨɫɬɨɢɬ ɢɡ ɞɜɭɯ ɨɫɧɨɜɧɵɯ ɨɬɱɟɬ-
ɥɢɜɵɯ ɥɢɧɟɣɧɵɯ ɮɪɚɝɦɟɧɬɨɜ: ɸɠɧɨɝɨ Ɉɪɟɯɨɜɫɤɨɝɨ ɫ
ɚɡɢɦɭɬɨɦ ɩɪɨɫɬɢɪɚɧɢɹ 17ɨ ɢ ɫɟɜɟɪɧɨɝɨ ɉɚɜɥɨɝɪɚɞ-
ɫɤɨɝɨ ɫ ɚɡɢɦɭɬɨɦ ɩɪɨɫɬɢɪɚɧɢɹ 347ɨ (ɪɢɫ. 1). 

ɇɚɪɹɞɭ ɫ ɮɪɚɝɦɟɧɬɚɦɢ ɪɚɡɥɨɦɨɜ ɭɤɚɡɚɧɧɵɯ ɩɪɨ-
ɫɬɢɪɚɧɢɣ ɜ ɮɨɪɦɢɪɨɜɚɧɢɢ ɪɚɡɥɨɦɧɨɣ ɫɬɪɭɤɬɭɪɵ ɭɱɚ-
ɫɬɜɭɸɬ ɪɚɡɥɨɦɵ ɫ ɚɡɢɦɭɬɚɦɢ 0, 35, 305, 45, 315, 270ɨ,
ɧɨ ɬɚɤ, ɱɬɨ ɨɫɟɜɵɟ ɥɢɧɢɢ Ɉɪɟɯɨɜɫɤɨɝɨ ɢ ɉɚɜɥɨɝɪɚɞ-
ɫɤɨɝɨ ɪɚɡɥɨɦɨɜ ɹɜɥɹɸɬɫɹ, ɜɫɥɟɞɫɬɜɢɟ ɡɚɤɨɧɚ ɭɧɚɫɥɟɞɨ-
ɜɚɧɧɨɫɬɢ ɪɚɡɜɢɬɢɹ, ɨɞɧɨɜɪɟɦɟɧɧɨ ɢ ɨɫɟɜɵɦɢ ɥɢɧɢɹɦɢ
ɫɥɨɠɧɨɣ ɫɨɜɨɤɭɩɧɨɫɬɢ ɚɤɬɢɜɢɡɢɪɨɜɚɧɧɵɯ ɮɪɚɝɦɟɧɬɨɜ
ɜɫɟɯ ɜɵɲɟɭɤɚɡɚɧɧɵɯ ɧɚɩɪɚɜɥɟɧɢɣ, ɨɛɪɚɡɭɸɳɢɯ ɫɥɨɠ-
ɧɨ-ɩɨɫɬɪɨɟɧɧɭɸ ɦɢɧɟɪɚɝɟɧɢɱɟɫɤɭɸ ɡɨɧɭ (ɪɢɫ. 1, ).

ɇɚɥɢɱɢɟ ɧɚɥɨɠɟɧɧɵɯ ɫɬɪɭɤɬɭɪ – ɨɞɢɧ ɢɡ ɩɪɢɡɧɚ-
ɤɨɜ ɝɥɭɛɢɧɧɨɝɨ ɪɚɡɥɨɦɚ. ȼ ɩɪɟɞɟɥɚɯ ɧɚɥɨɠɟɧɧɨɣ
ɫɬɪɭɤɬɭɪɵ Ɉɪɟɯɨɜɨ-ɉɚɜɥɨɝɪɚɞɫɤɨɝɨ ɪɚɡɥɨɦɚ ɲɢɪɨɬ-
ɧɨɟ ɢ ɫɟɜɟɪɨ-ɡɚɩɚɞɧɵɟ ɧɚɩɪɚɜɥɟɧɢɹ ɩɪɨɹɜɥɹɸɬɫɹ, ɩɪɟ-
ɢɦɭɳɟɫɬɜɟɧɧɨ, ɜ ɞɢɡɶɸɧɤɬɢɜɧɵɯ ɧɚɪɭɲɟɧɢɹɯ, ɚ ɨɫ-
ɬɚɥɶɧɵɟ, ɤɪɨɦɟ ɬɨɝɨ, ɜ ɩɪɨɫɬɢɪɚɧɢɹɯ ɩɨɪɨɞ. ȼ ɩɪɟɞɟ-
ɥɚɯ ɧɚɥɨɠɟɧɧɨɣ ɫɬɪɭɤɬɭɪɵ ɧɚɛɥɸɞɚɸɬɫɹ ɬɚɤɠɟ ɩɨɥɨ-
ɫɵ ɫɥɨɠɧɨɣ ɤɨɧɮɢɝɭɪɚɰɢɢ ɩɨɪɨɞ ɰɟɧɬɪɚɥɶɧɨ-
ɩɪɢɚɡɨɜɫɤɨɣ ɫɟɪɢɢ – ɤɜɚɪɰɢɬɨɜ ɢ ɫɟɪɩɟɧɬɢɧɢɬɨɜ. Ⱥɡɢ-
ɦɭɬɵ ɩɪɨɫɬɢɪɚɧɢɹ ɨɫɟɜɵɯ ɥɢɧɢɣ ɷɬɢɯ ɩɨɥɨɫ – 17ɨ, ɚ
ɫɨɫɬɨɹɬ ɩɨɥɨɫɵ ɢɡ ɮɪɚɝɦɟɧɬɨɜ ɫ ɚɡɢɦɭɬɚɦɢ 0 ɢ 35ɨ.

ɉɨ ɦɧɟɧɢɸ Ʉ.Ɏ. Ɍɹɩɤɢɧɚ, ɪɚɡɥɨɦɵ ɩɪɨɫɬɢɪɚɧɢɣ
0, 35, 45, 315, 305, 270ɨ ɛɵɥɢ ɡɚɥɨɠɟɧɵ ɞɨ ɧɚɱɚɥɚ ɨɛ-
ɪɚɡɨɜɚɧɢɹ Ɉɪɟɯɨɜɨ-ɉɚɜɥɨɝɪɚɞɫɤɨɣ ɫɬɪɭɤɬɭɪɧɨ-
ɮɚɰɢɚɥɶɧɨɣ ɡɨɧɵ [4]. Ⱥɤɬɢɜɢɡɢɪɨɜɚɧɧɵɟ ɮɪɚɝɦɟɧɬɵ
ɪɚɡɥɨɦɨɜ ɷɬɢɯ ɧɚɩɪɚɜɥɟɧɢɣ ɨɩɪɟɞɟɥɢɥɢ ɝɪɚɧɢɰɵ ɨɬ-
ɞɟɥɶɧɵɯ ɭɱɚɫɬɤɨɜ ɫɬɪɭɤɬɭɪɧɨ-ɮɚɰɢɚɥɶɧɨɣ ɡɨɧɵ, ɚ
ɩɪɨɫɬɢɪɚɧɢɹ 17ɨ (Ɉɪɟɯɨɜɫɤɢɣ ɪɚɡɥɨɦ) ɢ 347ɨ (ɉɚɜɥɨ-
ɝɪɚɞɫɤɢɣ ɪɚɡɥɨɦ) – ɩɨɥɟ ɩɥɚɧɟɬɚɪɧɵɯ ɧɚɩɪɹɠɟɧɢɣ, ɫ
ɪɚɡɪɹɞɤɨɣ ɤɨɬɨɪɨɝɨ ɫɜɹɡɚɧɨ ɮɨɪɦɢɪɨɜɚɧɢɟ ɷɬɨɣ ɡɨɧɵ
[4]. ɋɩɪɚɜɟɞɥɢɜɨɫɬɶ ɩɨɫɥɟɞɧɟɝɨ ɜɵɜɨɞɚ ɩɨɞɬɜɟɪɠɞɚ-
ɟɬɫɹ, ɜ ɱɚɫɬɧɨɫɬɢ, ɡɚɤɨɧɨɦɟɪɧɨɫɬɹɦɢ ɩɪɨɫɬɪɚɧɫɬɜɟɧ-
ɧɨɝɨ ɩɨɥɨɠɟɧɢɹ ɭɱɚɫɬɤɨɜ ɩɨɪɨɞ ɰɟɧɬɪɚɥɶɧɨ-
ɩɪɢɚɡɨɜɫɤɨɣ ɫɟɪɢɢ ɜ ɩɪɟɞɟɥɚɯ ɧɚɥɨɠɟɧɧɨɣ ɫɬɪɭɤɬɭ-
ɪɵ. ȼ ɩɨɫɥɟɞɭɸɳɢɯ ɚɤɬɢɜɢɡɚɰɢɹɯ ɧɚɢɛɨɥɟɟ ɱɟɬɤɨ
ɩɪɨɹɜɢɥɢ ɫɟɛɹ ɪɚɡɥɨɦɵ ɧɚɩɪɚɜɥɟɧɢɣ 0, 35, 305, 45, 
315, 270ɨ. ȼ ɡɨɧɟ Ɉɪɟɯɨɜɨ-ɉɚɜɥɨɝɪɚɞɫɤɨɝɨ ɪɚɡɥɨɦɚ ɧɚ
ɍɓ, ɩɨ ɞɚɧɧɵɦ ȽɋɁ, ɧɚɛɥɸɞɚɟɬɫɹ ɚɧɨɦɚɥɶɧɵɣ ɪɚɡ-
ɞɭɜ ɡɨɧɵ ɜɡɚɢɦɨɩɟɪɟɯɨɞɚ ɦɟɠɞɭ ɤɨɪɨɣ ɢ ɦɚɧɬɢɟɣ
(ɪɢɫ. 2). Ɉɪɟɯɨɜɨ-ɉɚɜɥɨɝɪɚɞɫɤɢɣ ɪɚɡɥɨɦ ɹɜɥɹɟɬɫɹ ɩɨ-
ɝɪɚɧɢɱɧɵɦ ɞɥɹ ɋɪɟɞɧɟɩɪɢɞɧɟɩɪɨɜɫɤɨɝɨ ɢ ɉɪɢɚɡɨɜ-
ɫɤɨɝɨ ɦɟɝɚɛɥɨɤɨɜ (ɪɢɫ. 1, 3). 

ɇɚ ɫɟɜɟɪɧɨɦ ɭɱɚɫɬɤɟ ɦɟɠɞɭ ɏɚɪɶɤɨɜɨɦ ɢ ɉɚɜɥɨ-
ɝɪɚɞɨɦ ɜɞɨɥɶ ɡɨɧɵ Ɉɪɟɯɨɜɨ-ɉɚɜɥɨɝɪɚɞɫɤɨɝɨ ɪɚɡɥɨɦɚ
ɩɪɨɢɫɯɨɞɢɬ ɫɨɱɥɟɧɟɧɢɟ Ⱦɧɟɩɪɨɜɨ-Ⱦɨɧɟɰɤɨɣ ɜɩɚɞɢɧɵ
(ȾȾȼ) ɫ Ⱦɨɧɟɰɤɢɦ ɫɤɥɚɞɱɚɬɵɦ ɫɨɨɪɭɠɟɧɢɟɦ. Ⱦɥɹ
ɷɬɨɣ ɡɨɧɵ ɯɚɪɚɤɬɟɪɧɵ ɛɵɫɬɪɵɟ ɢɡɦɟɧɟɧɢɹ ɦɨɳɧɨ-
ɫɬɟɣ ɢ ɥɢɬɨɮɚɰɢɚɥɶɧɵɟ ɡɚɦɟɳɟɧɢɹ ɤɚɪɛɨɧɨɜɵɯ,
ɩɟɪɦɫɤɢɯ, ɸɪɫɤɢɯ ɢ ɛɨɥɟɟ ɦɨɥɨɞɵɯ ɨɛɪɚɡɨɜɚɧɢɣ,
ɫɜɢɞɟɬɟɥɶɫɬɜɭɸɳɢɟ ɨ ɩɪɢɭɪɨɱɟɧɧɨɫɬɢ ɤ ɡɨɧɟ ɫɨɱɥɟ-
ɧɟɧɢɹ ɝɪɚɧɢɰɵ ɤɪɭɩɧɵɯ ɛɥɨɤɨɜ ɫ ɞɥɢɬɟɥɶɧɵɦɢ ɪɚɡ-
ɧɨɧɚɩɪɚɜɥɟɧɧɵɦɢ ɞɜɢɠɟɧɢɹɦɢ (ɩɨ ɑɟɤɭɧɨɜɭ Ⱥ.ȼ).
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. 1. 

5 –

. 2. 

; 2
; 4

); 5 –

;

8 – 

ȼ ɝɪɚɜɢɬ
ɫɬɜɭɸɬ ɩɨɥɨ
ɝɪɚɧɢɱɢɜɚɸɳ

 – 
: 1 

,

-

-
 (

2 – „
4 – 

 (
–

7 – 
-

; 9 – 

ɬɚɰɢɨɧɧɨɦ ɢ
ɨɫɵ ɛɨɥɶɲɢɯ
ɳɢɟ ɜ ɫɟɜɟɪɨ

,
. ., 2002 

–

; 1

. .):
“ ; 3 –

 „ -
; 6 – 

-

ɦɚɝɧɢɬɧɨɦ ɩ
ɝɪɚɞɢɟɧɬɨɜ (
ɨ-ɜɨɫɬɨɱɧɨɦ ɧ

.) 
,

; 3 – 

 (

(
0 – 

: 1 – 
– „

“

ɩɨɥɹɯ ɟɣ ɫɨɨɬ
(ɪɢɫ. 1, , ),
ɧɚɩɪɚɜɥɟɧɢɢ

-

-

); 6 – 
 (

); 9 –

-

“

-
-
-

;

-

ɬɜɟɬ-
ɪɚɡ-
ɪɚɣ-

ɨɧɵ
ɧɵɦ
ɪɚɡɪ
ɝɪɭɠ
ɫɬɪɭ
ɧɢɸ
ɫɟɜɟ
ɪɟɝɢ

ɏ
ɉɚɜ
ɧɨɜɧ
ɪɚɡɜ
ɡɨɜ
ɜɫɟɣ

ȼ
ɉɚɜ
Ɇɚɥ
ɬɚɥɶ
ɜɵɹ
ɥɟɧɢ
ɨɪɭɞ
ɫɢɟɧ
ɲɟɣ
ɜɵɫ
ɤɚɦ
ɉɚɜ

-
-

)

,

ɵ ɫ ɪɚɡɥɢɱɧɵɦ
ɦ ɩɨɥɹɦɢ. ȼ ɡ
ɪɵɜɧɵɯ ɧɚɪɭɲ
ɠɟɧɢɟ ɨɫɚɞɨ
ɭɤɬɭɪɧɵɯ ɬɟɪ
ɸ ɨɫɟɜɵɯ ɥɢɧ
ɟɪɨ-ɜɨɫɬɨɱɧɨ
ɢɨɧɚɥɶɧɨɦɭ ɩ
ɏɚɪɚɤɬɟɪɧɵɦ
ɜɥɨɝɪɚɞɫɤɨɝɨ
ɧɵɯ ɢ ɨɫɧɨɜ
ɜɢɬɵ ɧɚ ȼɨɫɬɨ
– ɨɬɦɟɱɚɸɬɫɹ
ɣ ɩɨɥɨɫɟ ɪɚɡɥɨ
ȼ ɡɚɩɚɞɧɨɦ
ɜɥɨɝɪɚɞɫɤɨɣ
ɥɨɬɟɪɫɹɧɫɤɢɣ
ɶɧɭɸ ɦɟɬɚɥɥɨ
ɹɜɥɟɧɧɵɦɢ ɭɪ
ɢɹɦɢ. Ɇɚɫɫɢ
ɞɟɧɟɧɢɟ, ɫɜɹɡ
ɧɢɬɚɦɢ, ɫɢɟɧ
ɣ ɦɟɪɟ, ɫ ɧɟɮ
ɫɨɤɢɟ ɫɨɞɟɪɠɚ
ɢ ɮɟɧɢɬɢɡɚɰɢ
ɜɥɨɝɪɚɞɫɤɢɦ ɪ

 ( ), 

; 2 – 

-
); 8 – 

ɦ ɮɨɧɨɜɵɦ ɝɪ
ɡɨɧɟ ɫɨɱɥɟɧɟɧ
ɲɟɧɢɣ, ɨɛɭɫɥ
ɱɧɵɯ ɬɨɥɳ
ɪɪɚɫ, ɩɨɩɟɪɟɱ
ɧɢɣ ɚɧɬɢɤɥɢɧ
ɦ ɧɚɩɪɚɜɥɟɧ
ɩɪɨɫɬɢɪɚɧɢɸ
ɦ ɞɥɹ ɫɟɜɟ
ɪɚɡɥɨɦɚ ɹɜɥ
ɜɧɵɯ ɩɨɪɨɞ:
ɨɱɧɨ-ɉɪɟɨɛɪɚ
ɹ ɜ ɜɢɞɟ ɟɞɢɧ
ɨɦɚ.
ɦ ɛɨɪɬɭ ɫɟɜ
ɦɢɧɟɪɚɝɟɧɢɱ
ɳɟɥɨɱɧɨɣ ɦ

ɨɝɟɧɢɱɟɫɤɭɸ ɫ
ɪɚɧɨɜɵɦ ɢ ɭɪ
ɢɜ ɩɟɪɫɩɟɤɬɢ
ɡɚɧɧɨɟ, ɝɥɚɜɧɵ
ɧɢɬ-ɩɟɝɦɚɬɢɬɚ
ɮɟɥɢɧɨɜɵɦɢ
ɚɧɢɹ ɪɟɞɤɢɯ ɦ
ɢɢ ɧɚ ɭɱɚɫɬɤɚ
ɪɚɡɥɨɦɨɦ [3]

 ( )

; 4 – 
 (

-

ɪɚɜɢɬɚɰɢɨɧɧɵ
ɧɢɹ ɲɢɪɨɤɨ ɪ
ɥɨɜɥɢɜɚɸɳɚɹ
ɧɚ ɡɚɩɚɞ, ɮ
ɱɧɵɯ ɛɚɪɶɟɪ
ɧɚɥɶɧɵɯ ɫɤɥɚ
ɧɢɢ, ɧɟɫɨɝɥɚɫ
ɫɬɪɭɤɬɭɪ.
ɟɪɧɨɣ ɱɚɫɬɢ
ɥɹɟɬɫɹ ɪɚɡɜɢɬ
ɫɟɪɩɟɧɬɢɧɢɬɨ
ɚɠɟɧɫɤɨɦ ɭɱɚ
ɧɢɱɧɵɯ ɢɥɢ ɫ

ɜɟɪɧɨɣ ɱɚɫɬ
ɱɟɫɤɨɣ ɡɨɧɵ
ɚɫɫɢɜ, ɢɦɟɸɳ
ɫɩɟɰɢɚɥɢɡɚɰɢ
ɭɪɚɧ-ɬɨɪɢɟɜɵɦ
ɢɜɟɧ ɧɚ ɬɚɧɬɚ
ɵɦ ɨɛɪɚɡɨɦ, ɫ
ɚɦɢ, ɮɟɧɢɬɚɦɢ
ɫɢɟɧɢɬɚɦɢ [
ɦɟɬɚɥɥɨɜ ɫɜɹɡ
ɚɯ ɩɟɪɟɫɟɱɟɧɢ
. Ʉ ɡɨɧɟ ɞɪɨ

-
) ( -

 ( ). -
-

);
; 7 – -

-

ɵɦ ɢ ɦɚɝɧɢɬ-
ɪɚɡɜɢɬɚ ɫɟɪɢɹ
ɹ ɛɵɫɬɪɨɟ ɩɨ-
ɨɪɦɢɪɨɜɚɧɢɟ
ɨɜ ɢ ɫɦɟɳɟ-
ɚɞɨɤ ɜ ɫɟɜɟɪ-
ɫɧɨɦ ɨɛɳɟɦɭ

ɢ Ɉɪɟɯɨɜɨ-
ɬɢɟ ɭɥɶɬɪɚɨɫ-
ɨɜ (ɥɨɤɚɥɶɧɨ
ɚɫɬɤɟ), ɞɢɚɛɚ-
ɫɟɪɢɣ ɞɚɟɤ ɩɨ

ɬɢ Ɉɪɟɯɨɜɨ-
ɪɚɫɩɨɥɨɠɟɧ

ɳɢɣ ɪɟɞɤɨɦɟ-
ɢɸ (Nb, Tɚ), ɫ
ɦ ɪɭɞɨɩɪɨɹɜ-
ɚɥ-ɧɢɨɛɢɟɜɨɟ
ɫ ɳɟɥɨɱɧɵɦɢ
ɢ, ɢ, ɜ ɦɟɧɶ-
3]. ɇɚɢɛɨɥɟɟ
ɡɚɧɵ ɫ ɭɱɚɫɬ-
ɢɹ ɫ Ɉɪɟɯɨɜɨ-
ɛɥɟɧɢɹ ɜ ɩɢ-

-
-
-
-

;
-

-

-
ɹ
-
ɟ
-
-
ɭ

-
-
ɨ
-
ɨ

-
ɧ
-
ɫ
-
ɟ
ɢ
-
ɟ
-
-
-
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ɪɨɤɫɟɧ-ɦɚɝɧ
Ɉɪɟɯɨɜɨ-ɉɚɜ
ɫɤɨɟ ɪɭɞɨɩɪɨ
ɧɢɟ ɡɞɟɫɶ ɩɪ
ɧɹɦɢ, ɜɵɩɨɥ
ɧɨɦ ɦɢɥɨɧɢ
ɬɢɡɚɰɢɟɣ, ɝɟɦ
(ɩɢɪɢɬ, ɯɚɥɶɤ

ȼ ɩɪɟɞɟɥ
ɹɜɥɟɧɵ ɥɢɲ
ɥɢɱɧɵɯ ɝɟɧ
ɭɪɚɧɨɧɨɫɧɵ

. 3. 

6 – 

ɫɩɢɥɢɬɨɜɨɣ
ɯɚɪɚɤɬɟɪɢɡɭɸ
0,6ɯ10-4%.
ɫɢɥɥɢɦɚɧɢɬ-
ɫɨɞɟɪɠɚɬ ɭɪ
ɤɨɧɰɟɧɬɪɚɰɢ
ɩɨɥɟɜɨɲɩɚɬ-
ɝɧɟɣɫɵ ɜɟɪɯ
ɋɨɞɟɪɠɚɧɢɟ
ɝɢɨɦɢɝɦɚɬɢɬ
1,2 ɯ10-4%. 
ɧɢɬɵ – 5,0ɯ
ɉɚɜɥɨɝɪɚɞɫɤ
ɜɵɦɢ ɤɨɧɰɟɧ

ɂɫɫɥɟɞɨɜ
ɜɤɥɸɱɟɧɢɣ
ɩɥɚɝɢɨɦɢɝɦ
ɡɜɨɥɢɥɢ ɭɫɬ
ɫɜɹɡɚɧɧɭɸ ɫ

ɟɬɢɬɨɜɵɯ ɤɜɚ
ɜɥɨɝɪɚɞɫɤɨɣ ɡ
ɨɹɜɥɟɧɢɟ ɭɪɚ
ɪɟɞɫɬɚɜɥɟɧɨ ɧ
ɥɧɹɟɬ ɜɨɥɨɫɨ
ɢɬɟ, ɫɨɩɪɨɜɨɠ
ɦɚɬɢɬɢɡɚɰɢɟɣ
ɤɨɩɢɪɢɬ, ɝɚɥɟ
ɥɚɯ Ɉɪɟɯɨɜɨ-
ɲɶ ɟɞɢɧɢɱɧɵɟ
ɟɬɢɱɟɫɤɢɯ ɬɢ
ɵɟ ɩɨɥɟɜɨɲɩɚ

 (

; 7 –

ɮɨɪɦɚɰɢɢ ɨ
ɸɬɫɹ ɧɢɡɤɢɦ
Ƚɧɟɣɫɵ ɛɢɨ
-ɛɢɨɬɢɬɨɜɵɟ
ɪɚɧɚ ɞɨ 2,2ɯ1
ɢɢ ɭɪɚɧɚ ɢɦɟɸ
-ɫɥɸɞɹɧɵɟ ɫɥ
ɯɧɟɣ ɱɚɫɬɢ ɨ
ɭɪɚɧɚ ɜ ɧɢɯ
ɬɵ ɨɬɦɟɱɚɸɬɫ
ɉɟɝɦɚɬɨɢɞɧɵ
ɯ10-4% [5]. Ʉɚ
ɤɨɣ ɡɨɧɵ ɯɚɪ
ɧɬɪɚɰɢɹɦɢ ɭɪ
ɜɚɧɢɹ ɢɡɨɬɨɩ
ɪɚɞɢɨɚɤɬɢɜɧ

ɦɚɬɢɬɚɯ Ɉɪɟɯ
ɬɚɧɨɜɢɬɶ ɢɯ
ɫ ɚɤɰɟɫɫɨɪɧɨ

ɚɪɰɢɬɚɯ ɧɨɜɨɩ
ɡɨɧɵ ɩɪɢɭɪɨɱ
ɧɚ (ɪɢɫ. 1). ɍ
ɧɚɫɬɭɪɚɧɨɦ ɢ
ɜɢɞɧɵɟ ɬɪɟɳ
ɠɞɚɟɬɫɹ ɢɧɬɟɧ
ɣ, ɫɭɥɶɮɢɞɧɨɣ
ɟɧɢɬ) [5].  
-ɉɚɜɥɨɝɪɚɞɫɤ
ɟ ɪɭɞɨɩɪɨɹɜɥ
ɢɩɨɜ (ɪɢɫ. 1)
ɚɬɨɜɵɟ ɦɟɬɚɫ

) (
; 3 – 

–

. Ɉɛɪɚ
ɨɪɟɯɨɜɨ-ɩɚɜɥ
ɦɢ ɫɨɞɟɪɠɚɧɢ
ɨɬɢɬɨɜɵɟ, ɝɪ
ɨɪɟɯɨɜɨ-ɩɚɜɥ

10-4% [5]. ɇɟɫ
ɸɬ ɛɟɡɪɭɞɧɵɟ
ɥɚɧɰɵ ɢ ɛɢɨɬ
ɨɪɟɯɨɜɨ-ɩɚɜɥɨ
ɫɨɫɬɚɜɥɹɟɬ 1,4
ɫɹ ɤɨɧɰɟɧɬɪɚɰ
ɵɟ ɢ ɚɩɥɢɬ-ɩɟ
ɚɤ ɜɢɞɢɦ, ɮɨɪ
ɪɚɤɬɟɪɢɡɭɸɬɫɹ
ɪɚɧɚ.
ɩɧɨɝɨ ɜɨɡɪɚɫ
ɧɵɯ ɨɪɟɨɥɨɜ
ɯɨɜɨ-ɉɚɜɥɨɝɪ
ɯ ɫɢɧɝɟɧɟɬɢɱ
ɣ ɦɢɧɟɪɚɥɢɡ

ɩɚɜɥɨɜɫɤɨɣ ɫɜ
ɱɟɧɨ ɇɨɜɨɩɚɜ
ɍɪɚɧɨɜɨɟ ɨɪɭɞ
ɢ ɭɪɚɧɨɜɵɦɢ
ɳɢɧɤɢ ɜ ɞɪɨɛ
ɧɫɢɜɧɨɣ ɤɚɪɛ
ɣ ɦɢɧɟɪɚɥɢɡɚɰ

ɤɨɝɨ ɪɚɡɥɨɦɚ
ɥɟɧɢɹ ɭɪɚɧɚ
). ɉɪɢɪɚɡɥɨɦ
ɫɨɦɚɬɢɬɵ ɜ Ɉ

. .):

-
ɚɡɨɜɚɧɢɹ ɞɢɚɛ
ɥɨɝɪɚɞɫɤɨɣ ɫ
ɢɹɦɢ ɭɪɚɧɚ
ɪɚɧɚɬ-ɛɢɨɬɢɬɨ
ɥɨɝɪɚɞɫɤɨɣ ɫ
ɫɤɨɥɶɤɨ ɦɟɧɶ
ɟ ɤɜɚɪɰɢɬɵ, ɤɜ
ɬɢɬ-ɚɦɮɢɛɨɥɨ
ɨɝɪɚɞɫɤɨɣ ɫɟ
4–1,6ɯ10-4%. ɉ
ɰɢɹɦɢ ɭɪɚɧɚ
ɟɝɦɚɬɨɢɞɧɵɟ
ɪɦɚɰɢɢ Ɉɪɟɯ
ɹ ɧɢɡɤɢɦɢ ɮ

ɫɬɚ ɪɚɞɢɨɝɟɧ
ɜ ɧɟɢɡɦɟɧɟɧ

ɪɚɞɫɤɨɣ ɡɨɧɵ
ɱɟɫɤɭɸ ɩɪɢɪ
ɡɚɰɢɟɣ ɢ ɨɬɫɭ

ɜɢɬɵ
ɜɥɨɜ-
ɞɟɧɟ-
ɱɟɪ-
ɛɥɟɧ-
ɛɨɧɚ-
ɰɢɟɣ

ɚ ɜɵ-
ɪɚɡ-

ɦɧɵɟ
Ɉɪɟ-

ɯɨɜ
ɡɢɪɨ
ɨɬɫɭ
ɩɪɨ
ɜɨɣ
ɞɨɝɟ
ɪɟɝɢ

Ɋ
ɥɟɧ
ɉɚɜ
ɭɫɬɚ
ɪɚɣ

: 1 – 
/
;

-
ɛɚɡɨ-
ɟɪɢɢ
0,2–

ɨɜɵɟ,
ɟɪɢɢ
ɶɲɢɟ
ɜɚɪɰ-
ɨɜɵɟ
ɟɪɢɢ.
ɉɥɚ-
1,0–
ɝɪɚ-

ɯɨɜɨ-
ɮɨɧɨ-

ɧɧɵɯ
ɧɧɵɯ
ɵ ɩɨ-
ɪɨɞɭ,
ɭɬɫɬ-

ɜɢɟ
ɢ ɩɟ
ɷɮɮ
ɫɬɜɢ
(ɩɨɡ
ɦɢɝ
ɉɚɜ
ɧɟ ɩ

ɇ
ɫɜɹɡ
ɱɟɫɤ
ɹɜɢ
ɡɢɜɧ
ɟɦ
ɬɪɚɥ
ɷɩɨ
ɡɢɟɦ
ɝɪɚɧ
ɪɨɢ
ɤɚɥɶ
ɬɹɛɪ
ɤɨɦ

ɨ-ɉɚɜɥɨɝɪɚɞɫ
ɨɜɚɧɧɵɯ ɧɚ
ɭɬɫɬɜɭɸɬ. ɂɡ
ɨɦɵɲɥɟɧɧɵɯ
ɮɨɪɦɚɰɢɢ,
ɟɧɧɨɝɨ ɭɪɚɧɨ
ɢɨɧɟ ɹɜɧɨ ɧɟɰ
Ɋɚɫɫɦɨɬɪɢɦ
ɢɹ ɭɪɚɧɚ ɜ
ɜɥɨɝɪɚɞɫɤɨɣ ɦ
ɚɧɨɜɢɬɶ ɫɩɟɰ
ɨɧɚ ɢɫɫɥɟɞɨɜ

; 2 
/ ; 4 – 
; 8 – 

ɛɨɥɟɟ ɩɨɡɞɧ
ɟɪɟɪɚɫɩɪɟɞɟɥ
ɮɢɰɢɟɧɬ ɦɢɝɪ
ɢɢ ɛɨɥɟɟ ɩ
ɡɞɧɟɟ 2200 ɦ
ɝɪɚɰɢɢ, ɪɚɜɧ
ɜɥɨɝɪɚɞɫɤɨɣ ɡ
ɩɪɟɞɫɬɚɜɥɹɸɬ
ɇɚɢɛɨɥɟɟ ɢ
ɡɚɧɨ ɫɨ ɫɪɟɞ
ɤɨɣ ɚɤɬɢɜɢɡɚ
ɥɫɹ ɮɨɪɦɢɪɨ
ɧɵɯ ɤɨɦɩɥɟɤ
ɦɟɫɬɨɪɨɠɞɟ
ɥɶɧɨɣ ɱɚɫɬɢ
ɯɚ 1,8–1,79 ɦ
ɦ ɩɨɪɨɞ ɢ ɪɭ
ɧɢɬɚɦɢ ɤɚɦ
ɢɞɚɦɢ, ɝɪɚɧɨ
ɶɱɢɤɫɤɨɝɨ ɤɨ
ɪɶɫɤɨɝɨ ɦɚɫɫ
ɦɟɬɚɥɶɧɨɣ ɦɢ

ɫɤɨɣ ɡɨɧɟ, ɩ
ɭɪɚɧ ɩɨɢɫɤɨ
ɡ ɱɟɝɨ ɫɥɟɞɭɟ
ɭɪɚɧɨɜɨɪɭɞɧ
ɨɫɧɨɜɧɨɝɨ ɬ
ɨɜɨɝɨ ɪɭɞɨɨɛ
ɰɟɥɟɫɨɨɛɪɚɡɧ
ɨɫɨɛɟɧɧɨɫɬɢ
ɪɚɡɧɨɜɨɡɪɚɫ
ɦɢɧɟɪɚɝɟɧɢɱ
ɰɢɮɢɤɭ ɷɜɨɥ
ɜɚɧɢɣ.

–
; 5
;

ɧɟɝɨ (ɩɨɡɞɧɟɟ
ɥɟɧɢɹ ɭɪɚɧɚ ɜ
ɪɚɰɢɢ ɪɚɜɟɧ
ɩɨɡɞɧɟɝɨ ɩɟ
ɦɥɧ ɥɟɬ) ɫɜɢɞ
ɧɵɣ 1,0 ɜ
ɡɨɧɵ [5]. ɗɬɢ
ɬ ɢɧɬɟɪɟɫɚ ɜ ɩ
ɢɧɬɟɧɫɢɜɧɨɟ
ɞɧɟɩɪɨɬɟɪɨɡɨ
ɚɰɢɢ 1,9–1,8
ɨɜɚɧɢɟɦ ɦɟɬ
ɤɫɨɜ ɳɟɥɨɱɧ
ɟɧɢɣ ɚɥɶɛɢɬ
ɍɓ [5]. ȼ

ɦɥɪɞ ɥɟɬ ɯɚɪ
ɭɞɧɨɣ ɦɢɧɟɪ
ɦɟɧɧɨɦɨɝɢɥɶɫ
ɨɞɢɨɪɢɬɚɦɢ
ɨɦɩɥɟɤɫɚ, ɳɟ
ɫɢɜɚ ɢ ɢɧɬɟɧ
ɢɧɟɪɚɥɢɡɚɰɢɟ

ɨ ɪɟɡɭɥɶɬɚɬɚ
ɨɜɵɯ ɪɚɛɨɬ,
ɟɬ, ɱɬɨ ɪɚɛɨɬ
ɧɵɯ ɨɛɴɟɤɬɨɜ
ɬɢɩɚ ɩɪɨɦɵɲ
ɛɪɚɡɨɜɚɧɢɹ ɍ
ɧɵ.
ɢ ɩɥɨɳɚɞɧɨɝ
ɫɬɧɵɯ ɩɨɪɨɞɚ
ɱɟɫɤɨɣ ɡɨɧɵ,
ɥɸɰɢɢ ɭɪɚɧɨ

IV

5 – „
9 – 

ɟ 2200 ɦɥɧ ɥɟ
ɜ ɷɬɢɯ ɨɛɪɚɡ
0,90–1,04 [5]
ɟɪɟɪɚɫɩɪɟɞɟɥ
ɞɟɬɟɥɶɫɬɜɭɟɬ

ɦɢɝɦɚɬɢɬɚ
ɢ ɪɚɞɢɨɚɤɬɢɜ
ɩɥɚɧɟ ɭɪɚɧɨɧ
ɭɪɚɧɨɨɛɪɚɡ

ɨɣɫɤɢɦ ɷɬɚɩ
ɦɥɪɞ ɥɟɬ, ɤ

ɬɚɫɨɦɚɬɢɱɟɫɤ
ɧɵɯ ɩɨɪɨɞ ɢ
ɬɢɬɨɜɨɣ ɮɨɪ
ɉɪɢɚɡɨɜɫɤɨɦ

ɪɚɤɬɟɪɢɡɭɟɬɫɹ
ɪɚɥɢɡɚɰɢɢ, ɫɜ
ɫɤɨɝɨ ɤɨɦɩɥ
ɢ ɦɨɧɰɨɧɢɬ
ɟɥɨɱɧɵɦɢ ɩɨ
ɧɫɢɜɧɨ ɩɪɨɹɜ
ɟɣ [6]. ȼ ɷɬɨ

ɚɦ ɫɩɟɰɢɚɥɢ-
ɩɪɚɤɬɢɱɟɫɤɢ
ɬɵ ɩɨ ɩɨɢɫɤɭ
ɜ ɚɥɶɛɢɬɢɬɨ-
ɲɥɟɧɧɨɝɨ ɷɧ-
ɓ, ɜ ɞɚɧɧɨɦ

ɝɨ ɪɚɫɩɪɟɞɟ-
ɚɯ Ɉɪɟɯɨɜɨ-
ɱɬɨ ɩɨɦɨɠɟɬ
ɨɨɛɪɚɡɨɜɚɧɢɹ

-
-

“ ;

ɟɬ) ɩɪɢɜɧɨɫɚ
ɨɜɚɧɢɹɯ (ɤɨ-
]). Ɉɛ ɨɬɫɭɬ-
ɥɟɧɢɹ ɭɪɚɧɚ
ɢ ɩɨɤɚɡɚɬɟɥɶ
ɚɯ Ɉɪɟɯɨɜɨ-
ɜɧɵɟ ɨɪɟɨɥɵ
ɧɨɫɧɨɫɬɢ.
ɨɜɚɧɢɟ ɍɓ
ɩɨɦ ɬɟɤɬɨɧɢ-
ɨɬɨɪɵɣ ɩɪɨ-
ɤɢɯ ɢ ɢɧɬɪɭ-
ɨɛɪɚɡɨɜɚɧɢ-

ɪɦɚɰɢɢ ɰɟɧ-
ɦ ɦɟɝɚɛɥɨɤɟ
ɹ ɪɚɡɧɨɨɛɪɚ-
ɜɹɡɚɧɧɵɦɢ ɫ
ɥɟɤɫɚ, ɝɚɛɛ-
ɬɚɦɢ ɸɠɧɨ-
ɨɪɨɞɚɦɢ Ɉɤ-
ɜɥɟɧɧɨɣ ɪɟɞ-
ɨɬ ɠɟ ɩɟɪɢɨɞ

-
ɢ
ɭ
-
-
ɦ

-
-
ɬ
ɹ

-
-
;

ɚ
-
-
ɚ
ɶ
-
ɵ

ɓ
-
-
-
-
-
ɟ
-
ɫ
-
-
-
-
ɞ



ISSN 2071-2227, Науковий вісник НГУ, 2012, № 2 15

Г Е О Л О Г І Я

ɜ ɛɨɪɬɨɜɨɣ ɱɚɫɬɢ Ɉɪɟɯɨɜɨ-ɉɚɜɥɨɝɪɚɞɫɤɨɝɨ ɪɚɡɥɨɦɚ
ɫɮɨɪɦɢɪɨɜɚɥɫɹ ɢ Ɇɚɥɨɬɟɪɫɹɧɫɤɢɣ ɳɟɥɨɱɧɨɣ ɦɚɫ-
ɫɢɜ. ɉɨɪɨɞɵ Ɇɚɥɨɬɟɪɫɹɧɫɤɨɝɨ ɳɟɥɨɱɧɨɝɨ ɦɚɫɫɢɜɚ
ɯɚɪɚɤɬɟɪɢɡɭɸɬɫɹ ɩɨɜɵɲɟɧɧɵɦ ɮɨɧɨɜɵɦ ɫɨɞɟɪɠɚɧɢ-
ɟɦ ɭɪɚɧɚ (ɫɨɞɟɪɠɚɧɢɟ ɭɪɚɧɚ ɜ ɳɟɥɨɱɧɵɯ ɫɢɟɧɢɬɚɯ
Ɇɚɥɨɬɟɪɫɹɧɫɤɨɝɨ ɦɚɫɫɢɜɚ ɞɨɫɬɢɝɚɟɬ 14–19 ɯ 10-4%
(ɞɚɧɧɵɟ Ʉɉ „Ʉɢɪɨɜɝɟɨɥɨɝɢɹ“)), ɨɞɧɚɤɨ, ɪɚɞɢɨɚɤ-
ɬɢɜɧɵɟ ɷɥɟɦɟɧɬɵ ɫɨɞɟɪɠɚɬɫɹ ɜ ɜɢɞɟ ɦɢɧɟɪɚɥɶɧɵɯ
ɩɪɢɦɟɫɟɣ, ɥɢɛɨ ɢɡɨɦɨɪɮɧɨɣ ɩɪɢɦɟɫɢ ɜ ɤɪɢɫɬɚɥɥɢ-
ɱɟɫɤɢɯ ɪɟɲɟɬɤɚɯ ɪɟɞɤɨɦɟɬɚɥɶɧɵɯ ɦɢɧɟɪɚɥɨɜ, ɱɬɨ
ɬɢɩɢɱɧɨ ɞɥɹ ɳɟɥɨɱɧɵɯ ɦɚɫɫɢɜɨɜ (ɬɚɛɥ. 1) ɢ ɨɛɭ-
ɫɥɨɜɥɢɜɚɟɬ ɧɢɡɤɭɸ ɦɢɝɪɚɰɢɨɧɧɭɸ ɫɩɨɫɨɛɧɨɫɬɶ ɢ
ɫɭɳɟɫɬɜɟɧɧɭɸ ɢɧɟɪɬɧɨɫɬɶ ɭɪɚɧɚ.

 1

ɋɨɞɟɪɠɚɧɢɟ ɭɪɚɧɨɜɵɯ ɢ ɬɨɪɢɟɜɵɯ ɤɨɦɩɨɧɟɧɬɨɜ (ɜ %) 
ɜ ɪɟɞɤɨɦɟɬɚɥɶɧɵɯ ɦɢɧɟɪɚɥɚɯ ɪɚɡɥɢɱɧɵɯ ɳɟɥɨɱɧɵɯ

ɦɚɫɫɢɜɨɜ (ɩɨ ȼɨɥɤɨɜɨɣ Ɍ.ɉ. [7])
Ɇɢɧɟɪɚɥ UO2 U2O3 U3O8 ThO2

Ɇɢɧɟɪɚɥɵ ɬɚɧɬɚɥɚ ɢ ɧɢɨɛɢɹ
ɉɢɪɨɯɥɨɪ
Ɏɟɪɝɭɫɨɧɢɬ
Ƚɚɬɱɟɬɨɥɢɬ
ɗɥɶɫɜɨɪɬɢɬ
Ȼɟɬɚɮɢɬ
ɉɪɢɚɡɨɜɢɬ
ɉɪɢɨɪɢɬ
Ɍɚɩɢɨɥɢɬ
Ʉɨɥɭɦɛɢɬ
ɋɚɦɚɪɫɤɢɬ

-
-
-
-

18,43 
3,12 

-
-

1,14 
-

1,05 
-
-
-
-

6,28 
-
-
-
-

-
1,11 
11,98 
13,77 

-
-

5,01 
0,28 

-
3,89 

1,65 
0,88 

-
-

0,895 
2,0 
1,58 

-
-

2,88 
Ɇɢɧɟɪɚɥɵ ɪɟɞɤɢɯ ɡɟɦɟɥɶ

Ɉɪɬɢɬ
Ȼɪɢɬɨɥɢɬ
ɑɟɜɤɢɧɢɬ
Ʉɫɟɧɨɬɢɦ
Ɇɨɧɚɰɢɬ

-
-
-

1,62 
-

-
-
-
-
-

-
-
-
-

0,08 

2,08 
1,93 
0,10 

-
4,10 

ɂɡɨɬɨɩɧɵɣ ɫɨɫɬɚɜ ɠɢɥɶɧɵɯ ɢ ɞɚɣɤɨɜɵɯ ɤɚɪɛɨ-
ɧɚɬɧɵɯ ɬɟɥ Ɇɚɥɨɬɟɪɫɹɧɫɤɨɝɨ ɦɚɫɫɢɜɚ (ɬɚɛɥ. 2) ɭɤɚ-
ɡɵɜɚɟɬ ɧɚ ɤɪɚɣɧɢɣ ɝɟɬɟɪɨɝɟɧɧɵɣ ɯɚɪɚɤɬɟɪ ɤɚɪɛɨɧɚ-
ɬɨɜ, ɤɨɬɨɪɵɟ ɢɦɟɸɬ ɜɨɡɦɨɠɧɵɟ ɝɥɭɛɢɧɧɵɟ ɢɫɬɨɱɧɢ-
ɤɢ ɋɈ2, ɤɪɨɦɟ ɬɨɝɨ, ɜɟɫɶɦɚ ɲɢɪɨɤ ɬɟɦɩɟɪɚɬɭɪɧɵɣ
ɞɢɚɩɚɡɨɧ ɢɯ ɮɨɪɦɢɪɨɜɚɧɢɹ (ɩɨ Ɂɚɝɧɢɬɤɨ ȼ.ɇ., Ʌɭɝɨ-
ɜɨɣ ɂ.ɉ.). Ȼɥɚɝɨɩɪɢɹɬɧɚɹ ɫɬɪɭɤɬɭɪɧɨ-ɬɟɤɬɨɧɢɱɟɫɤɚɹ
ɨɛɫɬɚɧɨɜɤɚ ɜ ɫɨɱɟɬɚɧɢɢ ɫ ɝɥɭɛɢɧɧɵɦɢ ɭɝɥɟɤɢɫɥɨɬ-
ɧɵɦɢ ɩɨɬɨɤɚɦɢ, ɢɧɬɟɧɫɢɜɧɨ ɩɪɨɹɜɥɟɧɧɵɟ ɩɪɨɰɟɫɫɵ
ɦɟɬɚɫɨɦɚɬɨɡɚ ɜ Ɇɚɥɨɬɟɪɫɹɧɫɤɨɦ ɦɚɫɫɢɜɟ ɧɟ ɩɪɢɜɟɥɢ
ɤ ɮɨɪɦɢɪɨɜɚɧɢɸ ɡɧɚɱɢɦɵɯ ɤɨɧɰɟɧɬɪɚɰɢɣ ɭɪɚɧɚ.
ɗɩɢɝɟɧɟɬɢɱɟɫɤɢɣ ɩɪɢɜɧɨɫ ɭɪɚɧɚ ɫ ɫɚɦɨɫɬɨɹɬɟɥɶɧɨ
ɩɪɨɹɜɥɟɧɧɵɦɢ ɩɢɬɚɸɳɢɦɢ ɩɨɫɬɦɚɝɦɚɬɢɱɟɫɤɢɦɢ
ɝɥɭɛɢɧɧɵɦɢ ɮɥɸɢɞɚɦɢ ɜɛɥɢɡɢ Ɇɚɥɨɬɟɪɫɹɧɫɤɨɝɨ
ɦɚɫɫɢɜɚ ɹɜɧɨ ɨɬɫɭɬɫɬɜɨɜɚɥ.

Ɋɚɞɢɨɝɟɨɯɢɦɢɱɟɫɤɢɟ ɨɪɟɨɥɵ ɭɪɚɧɚ Ɉɪɟɯɨɜɨ-
ɉɚɜɥɨɝɪɚɞɫɤɨɝɨ ɪɚɡɥɨɦɚ, ɫɜɹɡɚɧɧɵɟ ɫ ɤɚɬɚɤɥɚɡɢɪɨ-
ɜɚɧɧɵɦɢ, ɯɥɨɪɢɬɢɡɢɪɨɜɚɧɧɵɦɢ ɢ ɷɩɢɞɨɬɢɡɢɪɨɜɚɧ-
ɧɵɦɢ ɦɢɝɦɚɬɢɬɚɦɢ, ɢɦɟɸɬ ɪɚɞɢɨɝɟɧɧɵɟ ɜɤɥɸɱɟɧɢɹ
ɦɨɥɨɞɨɝɨ ɜɨɡɪɚɫɬɚ (1050 ɦɥɧ ɥɟɬ) [5]. ȼ ɫɨɱɟɬɚɧɢɢ ɫ
ɜɵɫɨɤɢɦ ɤɨɷɮɮɢɰɢɟɧɬɨɦ ɦɢɝɪɚɰɢɢ, ɫɨɫɬɚɜɥɹɸɳɢɦ
1,3, ɷɬɨ ɩɨɡɜɨɥɢɥɨ ɢɧɬɟɪɩɪɟɬɢɪɨɜɚɬɶ ɭɤɚɡɚɧɧɵɟ ɨɪɟ-
ɨɥɵ ɤɚɤ ɷɩɢɝɟɧɟɬɢɱɟɫɤɢɟ ɧɚɥɨɠɟɧɧɵɟ [5], ɱɬɨ, ɧɚ
ɩɟɪɜɵɣ ɜɡɝɥɹɞ, ɫɜɢɞɟɬɟɥɶɫɬɜɭɟɬ ɨ ɜɨɡɦɨɠɧɨɫɬɢ ɫɤɨɩ-
ɥɟɧɢɣ ɭɪɚɧɚ ɦɨɥɨɞɨɝɨ ɜɨɡɪɚɫɬɚ ɨɪɭɞɟɧɟɧɢɹ 1000 ɦɥɧ
ɥɟɬ ɜ ɝɢɞɪɨɬɟɪɦɚɥɶɧɨ-ɢɡɦɟɧɟɧɧɵɯ ɩɨɪɨɞɚɯ Ɉɪɟɯɨɜɨ-
ɉɚɜɥɨɝɪɚɞɫɤɨɣ ɦɢɧɟɪɚɝɟɧɢɱɟɫɤɨɣ ɡɨɧɵ. Ɉɞɧɚɤɨ, ɥɨ-
ɤɚɥɶɧɨɫɬɶ ɭɤɚɡɚɧɧɵɯ ɪɚɞɢɨɯɢɦɢɱɟɫɤɢɯ ɨɪɟɨɥɨɜ ɢ
ɫɥɚɛɨ ɞɢɮɮɟɪɟɧɰɢɪɨɜɚɧɧɵɣ ɯɚɪɚɤɬɟɪ ɝɟɨɯɢɦɢɱɟɫɤɨ-
ɝɨ ɩɨɥɹ ɡɚɫɬɚɜɥɹɟɬ ɭɫɨɦɧɢɬɶɫɹ ɜ ɜɟɪɨɹɬɧɨɫɬɢ ɨɛɧɚ-
ɪɭɠɟɧɢɹ ɡɧɚɱɢɦɵɯ ɤɨɧɰɟɧɬɪɚɰɢɣ ɭɪɚɧɚ ɜ ɪɚɣɨɧɟ ɢɯ
ɩɪɨɹɜɥɟɧɧɨɫɬɢ. Ʉɪɨɦɟ ɬɨɝɨ, ɭɪɚɧɨɜɵɟ ɨɛɴɟɤɬɵ ɬɚɤɨ-
ɝɨ ɜɨɡɪɚɫɬɚ ɫ ɩɪɨɦɵɲɥɟɧɧɵɦ ɨɪɭɞɟɧɟɧɢɟɦ ɧɚ ɍɓ
ɨɬɫɭɬɫɬɜɭɸɬ.

 2 

ɂɡɨɬɨɩɧɵɣ ɫɨɫɬɚɜ ɤɚɪɛɨɧɚɬɧɵɯ ɩɨɪɨɞ Ɇɚɥɨɬɟɪɫɹɧɫɤɨɝɨ ɦɚɫɫɢɜɚ, ɜ ɨ/ɨɨ (ɩɨ Ɂɚɝɧɢɬɤɨ ȼ.ɇ., Ʌɭɝɨɜɨɣ ɂ.ɉ.) 

Ɇɟɫɬɨɧɚɯɨɠɞɟɧɢɟ,
ɦɚɫɫɢɜ

ɉɨɪɨɞɵ Ƚɟɨɥɨɝɢɱɟɫɤɨɟ ɩɨɥɨ-
ɠɟɧɢɟ

Ɇɢɧɟɪɚɥɶɧɵɣ
ɫɨɫɬɚɜ

į13ɋ į18Ɉ ɂɫɬɨɱɧɢɤ ɜɟɳɟɫɬɜɚ

ɉɪɢɞɧɟɩɪɨɜɶɟ
Ɇɚɥɨɬɟɪɫɹɧɫɤɢɣ ɳɟ-
ɥɨɱɧɨɣ ɦɚɫɫɢɜ

ɀɢɥɶɧɵɟ
ɨɛɪɚɡɨɜɚɧɢɹ

ɀɢɥɵ, ɞɚɣɤɢ(?) ɦɨɳ-
ɧɨɫɬɶɸ ɞɨ 4,7 ɦ, ɡɨɧɵ
ɤɚɪɛɨɧɚɬɢɡɚɰɢɢ

Ʉɚ, ɉɢ, ɓȺ, Ɏɥ,
Ⱥɩ, Ȼɢ, Ⱥɛ, ɉɯ,
Ƚɪ, Ɍɭ, ɋɮ

Ɉɬ -10,6 ɞɨ
– 3,7 

Ɉɬ 15,2 
ɞɨ 22,3 

Ƚɟɬɟɪɨɝɟɧɧɵɣ ɢɫɬɨɱɧɢɤ
ɋɈ2, ɜɨɡɦɨɠɧɚ ɩɪɢɦɟɫɶ
ɝɥɭɛɢɧɧɨɝɨ ɦɚɬɟɪɢɚɥɚ

ɉɪɢɦɟɱɚɧɢɟ. Ɇɢɧɟɪɚɥɵ: ɉɢ – ɩɢɪɨɤɫɟɧ, Ɏɥ – ɮɥɨɝɨɩɢɬ, Ƚɪ – ɝɪɚɮɢɬ, Ʉɚ – ɤɚɥɶɰɢɬ, Ⱥɩ – ɚɩɚɬɢɬ, Ȼɢ – ɛɢɨɬɢɬ, ɉɯ – ɩɢɪɨ-
ɯɥɨɪ, ɓȺ – ɳɟɥɨɱɧɨɣ ɚɦɮɢɛɨɥ, Ⱥɛ – ɚɥɶɛɢɬ, Ɍɭ – ɬɭɪɦɚɥɢɧ, ɋɮ – ɫɮɟɧ

-
 ( ). ɋɨ

ɳɟɥɨɱɧɵɦɢ ɦɚɫɫɢɜɚɦɢ, ɤɚɤ ɩɪɚɜɢɥɨ, ɫɜɹɡɚɧɨ ɫɨɩɭɬ-
ɫɬɜɭɸɳɟɟ ɪɟɞɤɨɦɟɬɚɥɶɧɨɣ ɫɩɟɰɢɚɥɢɡɚɰɢɢ ɫɪɚɜɧɢ-
ɬɟɥɶɧɨ ɛɟɞɧɨɟ ɬɨɪɢɣ-ɭɪɚɧɨɜɨɟ ɨɪɭɞɟɧɟɧɢɟ. ȼ ɷɬɨɣ
ɫɜɹɡɢ ɢɧɬɟɪɟɫɧɵɦ ɛɭɞɟɬ ɪɚɫɫɦɨɬɪɟɧɢɟ ɨɫɨɛɟɧɧɨɫɬɟɣ
ɭɫɬɚɧɨɜɥɟɧɧɨɝɨ ɜ ɩɪɟɞɟɥɚɯ Ɇɚɥɨɬɟɪɫɹɧɫɤɨɝɨ ɳɟɥɨɱ-
ɧɨɝɨ ɦɚɫɫɢɜɚ ɫɩɟɰɢɮɢɱɟɫɤɨɝɨ, ɫ ɩɪɨɹɜɥɟɧɢɟɦ ɢɫɤɥɸ-
ɱɢɬɟɥɶɧɨ ɭɪɚɧɨɜɨɣ ɦɢɧɟɪɚɥɢɡɚɰɢɢ, ȼɟɪɛɨɜɫɤɨɝɨ
ɭɪɚɧɨɜɨɝɨ ɪɭɞɨɩɪɨɹɜɥɟɧɢɹ ɝɢɞɪɨɬɟɪɦɚɥɶɧɨɝɨ ɬɢɩɚ ɜ
ɛɢɬɭɦɚɯ, ɜɵɹɜɥɟɧɧɨɝɨ Ɉɪɟɯɨɜɨ-ɉɚɜɥɨɝɪɚɞɫɤɢɦ ɨɬɪɹ-
ɞɨɦ ɩɚɪɬɢɢ ʋ17 Ʉɉ „Ʉɢɪɨɜɝɟɨɥɨɝɢɹ“.

ɐɟɧɬɪɚɥɶɧɚɹ ɱɚɫɬɶ Ɇɚɥɨɬɟɪɫɹɧɫɤɨɝɨ ɦɚɫɫɢɜɚ ɜɵ-
ɩɨɥɧɟɧɚ ɱɟɪɟɞɨɜɚɧɢɟɦ ɧɟɮɟɥɢɧɨɜɵɯ ɩɨɪɨɞ ɫ ɭɱɚɫɬ-

ɤɚɦɢ ɳɟɥɨɱɧɵɯ ɫɢɟɧɢɬɨɜ. ɉɨ ɩɟɪɢɮɟɪɢɢ ɦɚɫɫɢɜɚ ɨɧɢ
ɨɬɞɟɥɟɧɵ ɨɬ ɜɦɟɳɚɸɳɢɯ ɤɢɫɥɵɯ ɩɨɪɨɞ ɡɨɧɨɣ ɛɟɫ-
ɤɜɚɪɰɟɜɵɯ ɳɟɥɨɱɧɵɯ ɫɢɟɧɢɬɨɜ ɲɢɪɢɧɨɣ ɨɬ ɧɟɫɤɨɥɶ-
ɤɢɯ ɫɨɬ ɦɟɬɪɨɜ ɞɨ 1 ɤɦ (ɪɟɚɤɰɢɨɧɧɚɹ ɡɨɧɚ). ɍɱɚɫɬɨɤ
ȼɟɪɛɨɜɫɤɨɝɨ ɭɪɚɧɨɜɨɝɨ ɪɭɞɨɩɪɨɹɜɥɟɧɢɹ ɩɪɢɭɪɨɱɟɧ ɤ
ɪɚɡɥɨɦɭ ɜ ɪɟɚɤɰɢɨɧɧɨɣ ɡɨɧɟ, ɜɵɩɨɥɧɟɧɧɨɦɭ ɫɟɪɢɟɣ
ɜɧɟɞɪɢɜɲɢɯɫɹ ɞɢɚɛɚɡɨɜɵɯ ɞɚɟɤ (ɪɢɫ.4).  

Ʌɢɧɟɣɧɵɟ ɡɨɧɵ ɞɪɨɛɥɟɧɢɹ ɢ ɦɢɥɨɧɢɬɢɡɚɰɢɢ, ɫ
ɤɨɬɨɪɵɦɢ ɫɬɪɭɤɬɭɪɧɨ ɫɜɹɡɚɧɨ ɭɪɚɧɨɜɨɟ ɨɪɭɞɟɧɟɧɢɟ,
ɫɭɛɩɚɪɚɥɥɟɥɶɧɵ ɞɚɣɤɚɦ ɞɢɚɛɚɡɨɜ. Ɂɨɧɵ ɭɪɚɧɨɜɨɝɨ
ɨɪɭɞɟɧɟɧɢɹ ɩɨ ɩɪɨɫɬɢɪɚɧɢɸ ɤɪɚɣɧɟ ɩɪɟɪɵɜɢɫɬɵ.
ɑɚɫɬɨ ɜɟɪɨɹɬɧɨɫɬɶ ɭɜɹɡɤɢ ɨɬɞɟɥɶɧɵɯ ɪɭɞɧɵɯ ɡɨɧ ɦɟ-
ɠɞɭ ɫɨɛɨɣ ɫɨɦɧɢɬɟɥɶɧɚɹ, ɧɨ ɜ ɰɟɥɨɦ ɨɧɢ ɨɛɪɚɡɭɸɬ
ɩɨɥɨɫɭ ɦɟɪɢɞɢɨɧɚɥɶɧɨɝɨ ɩɪɨɫɬɢɪɚɧɢɹ, ɤɨɬɨɪɚɹ ɩɪɨ-
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ɫɥɟɠɟɧɚ ɧɚ ɨɬɞɟɥɶɧɵɯ ɭɱɚɫɬɤɚɯ ɧɚ 200, 400-500 ɦ. ɉɨ
ɜɫɟɣ ɜɢɞɢɦɨɫɬɢ, ɩɨɞɨɛɧɵɟ ɩɪɨɹɜɥɟɧɢɹ ɭɪɚɧɨɜɨɝɨ
ɨɪɭɞɟɧɟɧɢɹ ɩɪɨɫɥɟɠɢɜɚɸɬɫɹ ɩɨ ɜɫɟɣ ɞɥɢɧɟ ɪɚɡɥɨɦ-
ɧɵɯ ɡɨɧ ɜɞɨɥɶ ɜɨɫɬɨɱɧɨɝɨ ɢ ɡɚɩɚɞɧɨɝɨ ɤɨɧɬɚɤɬɨɜ Ɇɚ-
ɥɨɬɟɪɫɹɧɫɤɨɝɨ ɦɚɫɫɢɜɚ (ɪɢɫ.4), ɧɨ ɛɭɪɨɜɵɦɢ ɫɤɜɚɠɢ-
ɧɚɦɢ ɨɧɢ ɢɡɭɱɟɧɵ ɧɟ ɛɵɥɢ.

. 4. -
: 1 –  (AR);  

2 –  (AR); 3 – -
 (PR2); 4 – 

(PR2); 5 – ; 6 – 7 – -
;

8 – 
; 9 –  (PR2); 10 – 

; 11 – 
; 12 – -

ɍɪɚɧɨɜɨɟ ɨɪɭɞɟɧɟɧɢɟ ɫɜɹɡɚɧɨ ɫ ɛɢɬɭɦɨɦ. ɍɪɚɧ ɜ
ɧɟɦ ɧɚɯɨɞɢɬɫɹ ɜ ɫɨɪɛɢɪɨɜɚɧɧɨɦ ɫɨɫɬɨɹɧɢɢ. Ɇɢɧɟɪɚɥɶ-
ɧɵɟ ɮɨɪɦɵ ɭɪɚɧɚ ɧɟ ɭɫɬɚɧɨɜɥɟɧɵ. ɋɪɚɫɬɚɧɢɹ ɛɢɬɭɦɚ ɫ
ɦɢɧɟɪɚɥɚɦɢ, ɥɢɛɨ ɡɚɦɟɳɟɧɢɹ ɢɦ ɦɢɧɟɪɚɥɨɜ ɜ ɲɥɢɮɚɯ,
ɧɟ ɭɫɬɚɧɨɜɥɟɧɨ. Ȼɢɬɭɦ ɨɛɵɱɧɨ ɪɚɫɩɨɥɨɠɟɧ ɦɟɠɞɭ ɡɟɪ-
ɧɚɦɢ ɞɪɭɝɢɯ ɦɢɧɟɪɚɥɨɜ. Ʉ ɫɨɠɚɥɟɧɢɸ, ɢɡɨɬɨɩɧɵɯ ɢɫ-
ɫɥɟɞɨɜɚɧɢɣ ɛɢɬɭɦɚ ɧɟ ɜɵɩɨɥɧɹɥɢ (ɪɚɛɨɬɵ 1959–
1963 ɝɝ.), ɪɚɜɧɨ ɤɚɤ ɢ ɝɟɨɯɪɨɧɨɥɨɝɢɱɟɫɤɢɯ ɢɫɫɥɟɞɨɜɚ-
ɧɢɣ ɚɛɫɨɥɸɬɧɨɝɨ ɜɨɡɪɚɫɬɚ ɭɪɚɧɨɜɨɝɨ ɨɪɭɞɟɧɟɧɢɹ. Ɉɛ
ɨɬɧɨɫɢɬɟɥɶɧɨɦ ɜɪɟɦɟɧɢ ɨɛɪɚɡɨɜɚɧɢɹ ɛɢɬɭɦɧɨɝɨ ɜɟɳɟ-
ɫɬɜɚ ɦɨɠɧɨ ɫɭɞɢɬɶ ɩɨ ɟɝɨ ɜɡɚɢɦɨɨɬɧɨɲɟɧɢɸ ɫ ɞɪɭɝɢɦɢ
ɦɢɧɟɪɚɥɚɦɢ, ɭɫɬɚɧɨɜɥɟɧɧɨɦɭ ɩɟɬɪɨɝɪɚɮɢɱɟɫɤɢɦɢ ɢɫ-
ɫɥɟɞɨɜɚɧɢɹɦɢ. ɉɪɨɠɢɥɤɢ ɛɢɬɭɦɚ ɩɪɨɯɨɞɹɬ ɩɨ ɬɪɟɳɢ-
ɧɚɦ ɜ ɨɬɞɟɥɶɧɵɯ ɤɪɭɩɧɵɯ ɢɧɞɢɜɢɞɚɯ ɦɢɤɪɨɤɥɢɧ-
ɩɟɪɬɢɬɚ, ɜ ɫɜɨɸ ɨɱɟɪɟɞɶ ɱɟɪɟɡ ɧɟɝɨ ɩɪɨɯɨɞɹɬ ɩɪɨɠɢɥɤɢ
ɯɥɨɪɢɬɨɜɨɝɨ ɫɨɫɬɚɜɚ. ȼ ɞɪɭɝɢɯ ɫɥɭɱɚɹɯ ɜɤɥɸɱɟɧɢɹ ɛɢ-
ɬɭɦɚ ɹɜɥɹɸɬɫɹ ɰɟɧɬɪɚɦɢ ɧɚɪɚɫɬɚɧɢɹ ɥɢɦɨɧɢɬɚ. Ɍɚɤɢɦ

ɨɛɪɚɡɨɦ, ɛɢɬɭɦɧɨɟ ɜɟɳɟɫɬɜɨ ɦɨɝɥɨ ɨɛɪɚɡɨɜɚɬɶɫɹ ɩɨɫɥɟ
ɞɪɨɛɥɟɧɢɹ ɡɟɪɟɧ ɦɢɤɪɨɤɥɢɧɚ ɢ ɞɨ ɨɛɪɚɡɨɜɚɧɢɹ ɥɢɦɨɧɢ-
ɬɚ ɢ ɜɬɨɪɢɱɧɨɝɨ ɯɥɨɪɢɬɚ. ɋɭɳɟɫɬɜɟɧɧɵɦ ɦɨɦɟɧɬɨɦ ɹɜ-
ɥɹɟɬɫɹ ɬɨ, ɱɬɨ ɜɵɹɜɥɟɧɧɵɟ ɡɨɧɵ ɞɪɨɛɥɟɧɢɹ ɫ ɭɪɚɧɨɦ
ɨɬɦɟɱɟɧɵ ɬɨɥɶɤɨ ɜɛɥɢɡɢ ɜɧɟɞɪɢɜɲɢɯɫɹ ɞɚɟɤ ɞɢɚɛɚɡɨɜ,
ɩɪɢ ɷɬɨɦ ɞɚɣɤɢ ɹɜɥɹɸɬɫɹ ɫɬɟɪɢɥɶɧɵɦɢ ɜ ɨɬɧɨɲɟɧɢɢ ɡɚ-
ɪɚɠɟɧɧɨɫɬɢ ɭɪɚɧɨɧɨɫɧɵɦɢ ɛɢɬɭɦɚɦɢ. Ƚɟɨɥɨɝɢɱɟɫɤɢɟ
ɪɚɡɪɟɡɵ, ɩɨɫɬɪɨɟɧɧɵɟ ɩɨ ɪɟɡɭɥɶɬɚɬɚɦ ɢɫɫɥɟɞɨɜɚɧɢɣ
ɩɪɨɲɥɵɯ ɥɟɬ, ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɪɢɫ. 5, 6.

. 5. -  ( -
): 1 – ; 2 – ; -

: 3 – ; 4 – ;
5 – ; 6 – ; 7 – ; -

: 8 – -
; 9 – ; 10 – -
; 11 – 

Ɉɫɨɛɨɟ ɜɧɢɦɚɧɢɟ ɩɪɢɜɥɟɤɚɟɬ ɮɚɤɬ ɨɛɧɚɪɭɠɟɧɢɹ
ɪɭɞɧɨɣ ɡɨɧɵ ɜ ɨɞɧɨɣ ɢɡ ɫɤɜɚɠɢɧ, ɩɨɫɥɟ ɩɟɪɟɫɟɱɟɧɢɹ
ɧɟɫɤɨɥɶɤɢɯ ɬɟɤɬɨɧɢɱɟɫɤɢɯ ɡɨɧ ɜ ɤɫɟɧɨɥɢɬɟ ɳɟɥɨɱɧɨ-
ɝɨ ɫɢɟɧɢɬɚ (ɝɥɭɛɢɧɚ 226,7–226,8 ɦ), ɡɚɤɥɸɱɟɧɧɨɦ ɜ
ɫɥɨɠɧɨ ɩɨɫɬɪɨɟɧɧɨɣ ɞɚɣɤɟ. ȼ ɤɫɟɧɨɥɢɬɟ ɩɨɦɢɦɨ ɹɜ-
ɥɟɧɢɣ ɤɚɬɚɤɥɚɡɚ, ɥɢɧɟɣɧɵɯ ɡɨɧ ɪɚɫɫɥɚɧɰɟɜɚɧɢɹ ɢ ɦɢ-
ɥɨɧɢɬɢɡɚɰɢɢ, ɫɨɞɟɪɠɚɳɢɯ ɛɢɬɭɦɧɨɟ ɜɟɳɟɫɬɜɨ, ɨɬɦɟ-
ɱɟɧɚ ɷɩɢɞɨɬɢɡɚɰɢɹ ɢ ɩɢɪɢɬɢɡɚɰɢɹ. Ȼɢɬɭɦɧɨɟ ɜɟɳɟɫɬ-
ɜɨ ɩɪɢɫɭɬɫɬɜɭɟɬ ɜ ɜɢɞɟ ɩɪɨɠɢɥɤɨɜ ɦɨɳɧɨɫɬɶɸ ɞɨ
0,5 ɫɦ, ɪɚɡɜɟɬɜɥɹɸɳɢɯɫɹ ɞɨ ɜɨɥɨɫɨɜɢɞɧɵɯ. ȼɦɟ-
ɳɚɸɳɚɹ ɨɪɭɞɟɧɟɧɢɟ ɩɨɪɨɞɚ ɧɟ ɢɦɟɟɬ ɧɢ ɦɚɥɟɣɲɢɯ
ɩɪɢɡɧɚɤɨɜ ɜɵɜɟɬɪɢɜɚɧɢɹ. ɗɬɨ ɨɛɫɬɨɹɬɟɥɶɫɬɜɨ ɢ ɢɫ-
ɤɥɸɱɢɬɟɥɶɧɚɹ ɩɪɢɭɪɨɱɟɧɧɨɫɬɶ ɛɢɬɭɦɧɨɝɨ ɜɟɳɟɫɬɜɚ ɤ
ɡɨɧɚɦ ɞɪɨɛɥɟɧɢɹ ɢ ɤɨɧɬɚɤɬɧɵɦ ɡɨɧɚɦ ɜɧɟɞɪɢɜɲɢɯɫɹ
ɞɢɚɛɚɡɨɜɵɯ ɞɚɟɤ ɩɨɞɱɟɪɤɢɜɚɟɬ ɧɚɢɛɨɥɟɟ ɜɟɪɨɹɬɧɭɸ
ɨɞɧɨɜɪɟɦɟɧɧɨɫɬɶ ɢɯ ɨɛɪɚɡɨɜɚɧɢɹ.

ɉɪɢ ɜɧɟɞɪɟɧɢɢ ɞɢɚɛɚɡɨɜ ɦɨɝɥɨ ɩɪɨɢɡɨɣɬɢ ɦɚɫɫɨ-
ɜɨɟ ɨɬɬɨɪɠɟɧɢɟ ɚɤɬɢɜɧɨɣ ɭɝɥɟɤɢɫɥɨɬɵ, ɤɨɬɨɪɚɹ ɫɩɨ-
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ɫɨɛɫɬɜɨɜɚɥɚ ɮɨɪɦɢɪɨɜɚɧɢɸ ɩɨɬɟɧɰɢɚɥɶɧɵɯ ɫɨɪɛɟɧ-
ɬɨɜ ɪɭɞɨɨɬɥɨɠɟɧɢɹ, ɛɢɬɭɦɨɜ ɜ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɣ
ɛɥɢɡɨɫɬɢ ɫ ɤɨɧɬɚɤɬɧɵɦɢ ɡɨɧɚɦɢ, ɢ ɨɧɚ ɠɟ ɨɤɚɡɵɜɚɥɚ
ɜɟɫɶɦɚ ɪɟɚɤɰɢɨɧɧɨɫɩɨɫɨɛɧɨɟ ɦɟɬɚɫɨɦɚɬɢɱɟɫɤɨɟ ɜɨɡ-
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ɗɬɨɦɭ ɫɩɨɫɨɛɫɬɜɨɜɚɥɚ ɩɪɢɭɪɨɱɟɧɧɨɫɬɶ ɤ ɡɨɧɚɦ
ɪɚɡɥɨɦɨɜ, ɨɫɥɚɛɥɟɧɧɵɦ ɭɱɚɫɬɤɚɦ ɫ ɬɟɤɬɨɧɢɱɟɫɤɢ ɩɪɨ-
ɪɚɛɨɬɚɧɧɵɦɢ ɫɢɟɧɢɬɚɦɢ, ɱɬɨ ɨɛɥɟɝɱɚɥɨ ɭɝɥɟɤɢɫɥɨɬ-
ɧɵɣ ɩɪɨɦɵɜ ɫɭɳɟɫɬɜɟɧɧɨɝɨ ɨɛɴɟɦɚ ɩɨɪɨɞ ɫ ɜɵɧɨɫɨɦ ɢ
ɪɭɞɨɨɬɥɨɠɟɧɢɟɦ ɭɪɚɧɚ ɧɚ ɛɢɬɭɦɧɨɦ ɫɨɪɛɟɧɬɟ.

ɋɨɟɞɢɧɟɧɢɹ ɭɪɚɧɚ, ɤɚɤ ɢɡɜɟɫɬɧɨ, ɞɨɜɨɥɶɧɨ ɥɟɝɤɨ ɨɛ-
ɪɚɡɭɸɬ ɥɟɝɤɨɩɨɞɜɢɠɧɵɟ ɤɨɦɩɥɟɤɫɧɵɟ ɢɨɧɵ, ɨɫɨɛɟɧɧɨ ɜ
ɩɪɢɫɭɬɫɬɜɢɢ ɋɈ2 ɢ ɨɛɪɚɡɨɜɚɧɢɣ ɪɹɞɚ ɛɢɬɭɦ-ɚɧɬɪɚɰɢɬ.
ɉɪɢɜɧɨɫ ɭɪɚɧɚ ɜ ɪɭɞɧɭɸ ɫɢɫɬɟɦɭ ȼɟɪɛɨɜɫɤɨɝɨ ɪɭɞɨɩɪɨ-
ɹɜɥɟɧɢɹ ɫ ɮɥɸɢɞɚɦɢ ɜɪɹɞ ɥɢ ɛɵɥ ɜɨɡɦɨɠɟɧ, ɧɢɡɤɢɦ ɫɨ-
ɞɟɪɠɚɧɢɟɦ ɪɚɞɢɨɚɤɬɢɜɧɵɯ ɷɥɟɦɟɧɬɨɜ ɯɚɪɚɤɬɟɪɢɡɭɸɬɫɹ

ɜɧɟɞɪɢɜɲɢɟɫɹ ɞɢɚɛɚɡɨɜɵɟ ɞɚɣɤɢ (ɩɨ ɞɚɧɧɵɦ ɝɚɦɦɚ-
ɤɚɪɨɬɚɠɚ). ɇɢɡɤɨɣ ɮɨɧɨɜɨɣ ɤɨɧɰɟɧɬɪɚɰɢɟɣ ɪɚɞɢɨɚɤɬɢɜ-
ɧɵɯ ɷɥɟɦɟɧɬɨɜ, ɜ ɫɪɚɜɧɟɧɢɢ ɫ ɫɢɟɧɢɬɚɦɢ, ɨɛɥɚɞɚɸɬ ɢ
ɜɦɟɳɚɸɳɢɟ Ɇɚɥɨɬɟɪɫɹɧɫɤɢɣ ɦɚɫɫɢɜ ɦɢɝɦɚɬɢɬɵ Ɉɪɟɯɨ-
ɜɨ-ɉɚɜɥɨɝɪɚɞɫɤɨɣ ɡɨɧɵ (ɩɨ ɞɚɧɧɵɦ ɝɚɦɦɚ-ɤɚɪɨɬɚɠɚ). 
ȼɟɪɨɹɬɧɨ, ɭɪɚɧɨɜɨɟ ɨɪɭɞɟɧɟɧɢɟ ɜɟɪɛɨɜɫɤɨɝɨ ɬɢɩɚ ɨɛɭ-
ɫɥɨɜɥɟɧɨ ɪɹɞɨɦ ɮɚɤɬɨɪɨɜ, ɜ ɱɚɫɬɧɨɫɬɢ, ɜɨɡɞɟɣɫɬɜɢɟɦ
ɪɚɫɬɜɨɪɨɜ, ɨɬɞɟɥɹɸɳɢɯɫɹ ɨɬ ɜɧɟɞɪɢɜɲɢɯɫɹ ɞɢɚɛɚɡɨɜɵɯ
ɞɚɟɤ. ɉɟɪɜɢɱɧɵɟ ɤɨɧɰɟɧɬɪɚɰɢɢ ɭɪɚɧɚ, ɜɟɪɨɹɬɧɟɟ ɜɫɟɝɨ,
ɢɡɧɚɱɚɥɶɧɨ ɧɚɯɨɞɢɥɢɫɶ ɜ ɢɫɯɨɞɧɵɯ ɩɨɪɨɞɚɯ Ɇɚɥɨɬɟɪ-
ɫɹɧɫɤɨɝɨ ɦɚɫɫɢɜɚ. ȼ ɩɟɪɢɨɞ ɫɪɟɞɧɟɩɪɨɬɟɪɨɡɨɣɫɤɨɣ ɬɟɤ-
ɬɨɧɨ-ɦɚɝɦɚɬɢɱɟɫɤɨɣ ɚɤɬɢɜɢɡɚɰɢɢ ɢ ɫɨɩɪɹɠɟɧɧɵɦ ɫ ɧɟɣ
ɜɧɟɞɪɟɧɢɟɦ ɞɢɚɛɚɡɨɜɵɯ ɞɚɟɤ, ɚɤɬɢɜɧɵɟ ɩɨɫɬɦɚɝɦɚɬɢɱɟ-
ɫɤɢɟ ɪɚɫɬɜɨɪɵ ɜɛɥɢɡɢ ɬɟɥ ɞɚɟɤ ɜ ɩɪɨɰɟɫɫɟ ɤɚɪɛɨɧɚɬɧɨ-
ɳɟɥɨɱɧɨɝɨ ɦɟɬɚɫɨɦɚɬɨɡɚ ɦɨɛɢɥɢɡɨɜɵɜɚɥɢ ɚɤɰɟɫɫɨɪɧɵɣ
ɭɪɚɧ ɢ ɩɟɪɟɨɬɥɚɝɚɥɢ ɟɝɨ ɫ ɥɨɤɚɥɢɡɚɰɢɟɣ ɜ ɛɢɬɭɦɟ. ȼɧɟ-
ɞɪɟɧɢɟ ɞɚɟɤ, ɜɟɪɨɹɬɧɨ, ɫɨɡɞɚɜɚɥɨ ɡɨɧɵ ɥɨɤɚɥɶɧɨɝɨ ɩɪɨ-
ɝɪɟɜɚ ɩɨɪɨɞ ɢ ɚɤɬɢɜɧɨɟ ɭɱɚɫɬɢɟ ɜ ɩɪɨɰɟɫɫɚɯ ɪɭɞɨɨɛɪɚɡɨ-
ɜɚɧɢɹ ɩɨɫɬɦɚɝɦɚɬɢɱɟɫɤɢɯ ɪɚɫɬɜɨɪɨɜ. ɂɦɟɧɧɨ ɩɨɷɬɨɦɭ, ɫ
ɧɚɲɟɣ ɬɨɱɤɢ ɡɪɟɧɢɹ, ɭɪɚɧɨɜɨɟ ɨɪɭɞɟɧɟɧɢɟ ɡɞɟɫɶ ɬɚɤ ɬɟɫ-
ɧɨ ɫɜɹɡɚɧɨ ɫ ɞɚɣɤɨɜɵɦ ɦɚɝɦɚɬɢɡɦɨɦ. ɂɡ ɷɬɨɝɨ ɞɟɥɚɟɦ
ɜɵɜɨɞ: ɩɪɨɰɟɫɫɵ ɜɧɟɞɪɟɧɢɹ ɞɢɚɛɚɡɨɜɵɯ ɞɚɣɤɨɜɵɯ ɨɛɪɚ-
ɡɨɜɚɧɢɣ ɧɟɢɡɛɟɠɧɨ ɫɨɩɪɨɜɨɠɞɚɥɢɫɶ ɜ ɡɨɧɟ ɤɨɧɬɚɤɬɚ ɜɵ-
ɫɨɤɨɣ ɤɨɧɰɟɧɬɪɚɰɢɟɣ ɩɨɞɜɢɠɧɵɯ ɥɟɬɭɱɢɯ ɤɨɦɩɨɧɟɧɬɨɜ,
ɩɪɟɠɞɟ ɜɫɟɝɨ ɋɈ2 ɢ ɋɇ4, ɚɫɫɢɦɢɥɹɰɢɟɣ ɢɦɢ ɜɦɟɳɚɸ-
ɳɢɯ ɩɨɪɨɞ, ɫɨɡɞɚɧɢɟɦ ɛɥɚɝɨɩɪɢɹɬɧɵɯ ɬɟɪɦɨɞɢɧɚɦɢɱɟ-
ɫɤɢɯ ɭɫɥɨɜɢɣ ɮɨɪɦɢɪɨɜɚɧɢɹ ɜɧɚɱɚɥɟ ɛɢɬɭɦɚ, ɩɨɬɟɧɰɢ-
ɚɥɶɧɨɝɨ ɫɨɪɛɟɧɬɚ ɭɪɚɧɚ, ɢ ɡɚɬɟɦ ɤɨɧɰɟɧɬɪɚɰɢɢ ɜ ɧɟɦ
ɭɪɚɧɚ. ȼɫɟ ɷɬɢ ɩɪɨɰɟɫɫɵ ɥɢɲɶ ɥɨɤɚɥɶɧɨ ɭɫɢɥɢɥɢ ɜɨɡ-
ɦɨɠɧɨɫɬɶ ɪɭɞɨɝɟɧɟɪɚɰɢɢ ɢ ɧɟ ɦɨɝɥɢ ɩɪɢɜɟɫɬɢ ɤ ɮɨɪɦɢ-
ɪɨɜɚɧɢɸ ɡɧɚɱɢɦɨɝɨ ɭɪɚɧɨɜɨɪɭɞɧɨɝɨ ɨɛɴɟɤɬɚ. Ⱦɚɧɧɵɟ ɩɨ
ɫɨɞɟɪɠɚɧɢɸ ɨɫɧɨɜɧɵɯ ɚɤɰɟɫɫɨɪɧɵɯ ɦɢɧɟɪɚɥɨɜ ɢ ɪɚɫ-
ɩɪɟɞɟɥɟɧɢɸ ɬɨɪɢɹ ɢ ɭɪɚɧɚ ɜ ɩɨɪɨɞɚɯ ɢ ɦɢɧɟɪɚɥɚɯ Ɇɚɥɨ-
ɬɟɪɫɹɧɫɤɨɝɨ ɦɚɫɫɢɜɚ, ɢɦɟɸɳɟɝɨ ɝɥɭɛɢɧɧɵɟ ɢɫɬɨɱɧɢɤɢ
ɩɨɥɟɡɧɵɯ ɤɨɦɩɨɧɟɧɬɨɜ, ɭɤɚɡɵɜɚɸɬ ɧɚ ɟɝɨ ɜɨɡɦɨɠɧɨɫɬɶ
ɫɥɭɠɢɬɶ ɩɨɬɟɧɰɢɚɥɶɧɵɦ ɢɫɬɨɱɧɢɤɨɦ ɭɪɚɧɨɜɨɪɭɞɧɨɝɨ
ɜɟɳɟɫɬɜɚ, ɨɞɧɚɤɨ ɨɬɫɭɬɫɬɜɢɟ ɫɭɳɟɫɬɜɟɧɧɵɯ ɭɪɚɧɨɜɨ-
ɪɭɞɧɵɯ ɫɤɨɩɥɟɧɢɣ ɜ ɟɝɨ ɩɪɟɞɟɥɚɯ ɫɜɢɞɟɬɟɥɶɫɬɜɭɟɬ ɨɛ
ɨɝɪɚɧɢɱɟɧɧɵɯ ɜɨɡɦɨɠɧɨɫɬɹɯ ɦɢɝɪɚɰɢɢ ɭɪɚɧɚ ɢ ɟɝɨ ɩɨ-
ɫɥɟɞɭɸɳɟɣ ɤɨɧɰɟɧɬɪɚɰɢɢ.

ɗɬɨ ɨɛɭɫɥɨɜɥɟɧɨ, ɜ ɩɟɪɜɭɸ ɨɱɟɪɟɞɶ, ɫɥɨɠɧɵɦɢ
ɮɨɪɦɚɦɢ ɧɚɯɨɠɞɟɧɢɹ ɢ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɭɪɚɧɚ, ɨɛɭɫɥɨɜ-
ɥɟɧɧɵɦɢ ɯɢɦɢɡɦɨɦ ɢ ɦɢɧɟɪɚɥɶɧɵɦ ɫɨɫɬɚɜɨɦ ɩɨɪɨɞ, ɚ
ɬɚɤɠɟ ɨɬɫɭɬɫɬɜɢɟɦ ɮɢɡɢɤɨ-ɯɢɦɢɱɟɫɤɢɯ ɢ ɬɟɪɦɨɞɢɧɚɦɢ-
ɱɟɫɤɢɯ ɭɫɥɨɜɢɣ ɪɭɞɨɨɛɪɚɡɨɜɚɧɢɹ. ɂɫɫɥɟɞɨɜɚɧɢɟ ɬɪɟ-
ɳɢɧɧɵɯ ɜɨɞ ɫɤɜɚɠɢɧ, ɜɫɤɪɵɜɲɢɯ ɭɪɚɧɨɜɨɪɭɞɧɵɟ ɫɤɨɩ-
ɥɟɧɢɹ ȼɟɪɛɨɜɫɤɨɝɨ ɪɭɞɨɩɪɨɹɜɥɟɧɢɹ (Ɇɚɥɨɬɟɪɫɹɧɫɤɢɣ
ɦɚɫɫɢɜ), ɩɨɤɚɡɚɥɨ ɨɱɟɧɶ ɧɢɡɤɨɟ (ɧɢɠɟɤɥɚɪɤɨɜɨɟ) ɫɨ-
ɞɟɪɠɚɧɢɟ ɜ ɜɨɞɚɯ ɭɪɚɧɚ, ɱɬɨ ɫɜɢɞɟɬɟɥɶɫɬɜɭɟɬ ɨɛ ɨɬɫɭɬ-
ɫɬɜɢɢ ɜɵɧɨɫɚ ɭɪɚɧɚ, ɚ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɨ ɟɝɨ ɫɭɳɟɫɬɜɟɧ-
ɧɨɣ ɢɧɟɪɬɧɨɫɬɢ. ȼ ɬɚɤɢɯ ɭɫɥɨɜɢɹɯ ɛɨɥɶɲɢɟ ɢɡɦɟɧɟɧɢɹ
ɜ ɫɨɞɟɪɠɚɧɢɢ ɭɪɚɧɚ ɜ ɩɨɪɨɞɚɯ, ɜ ɫɜɹɡɢ ɫ ɢɯ ɜɵɧɨɫɨɦ
ɢɥɢ ɜɬɨɪɢɱɧɵɦ ɧɚɤɨɩɥɟɧɢɟɦ, ɨɛɵɱɧɨ ɧɟ ɧɚɛɥɸɞɚɸɬɫɹ,
ɮɨɪɦɢɪɨɜɚɧɢɟ ɡɧɚɱɢɦɨɣ ɪɭɞɨɤɨɧɰɟɧɬɪɚɰɢɢ ɭɪɚɧɚ ɧɟ
ɩɪɨɢɫɯɨɞɢɬ. ɇɚ ɧɢɡɤɭɸ ɪɭɞɨɤɨɧɰɟɧɬɪɚɰɢɸ ɭɪɚɧɚ ɜ
ȼɟɪɛɨɜɫɤɨɦ ɪɭɞɨɩɪɨɹɜɥɟɧɢɢ, ɧɚ ɧɚɲ ɜɡɝɥɹɞ, ɨɤɚɡɚɥɚ
ɜɥɢɹɧɢɟ ɢ ɧɟɡɧɚɱɢɬɟɥɶɧɚɹ ɤɨɧɰɟɧɬɪɚɰɢɹ ɛɢɬɭɦɧɨɝɨ
ɜɟɳɟɫɬɜɚ, ɮɨɪɦɢɪɨɜɚɧɢɟ ɤɨɬɨɪɨɝɨ ɜ ɡɨɧɚɯ ɤɨɧɬɚɤɬɚ
ɫɢɟɧɢɬɚ ɫ ɜɧɟɞɪɢɜɲɢɦɢɫɹ ɞɚɣɤɚɦɢ, ɜ ɭɫɥɨɜɢɹɯ ɨɬɫɭɬɫɬ-
ɜɢɹ ɨɫɚɞɨɱɧɨ-ɦɟɬɚɦɨɪɮɨɝɟɧɧɵɯ ɨɛɪɚɡɨɜɚɧɢɣ ɜ ɳɟɥɨɱ-
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ɧɨɦ ɦɚɫɫɢɜɟ ɢ ɹɜɧɨɝɨ ɨɬɫɭɬɫɬɜɢɹ ɢɧɮɢɥɶɬɪɚɰɢɨɧɧɨɣ
ɩɪɢɪɨɞɵ ɨɪɭɞɟɧɟɧɢɹ, ɹɜɥɹɟɬɫɹ ɤɪɚɣɧɟ ɨɝɪɚɧɢɱɟɧɧɵɦ, ɜ
ɨɬɥɢɱɢɟ ɨɬ ɭɫɥɨɜɢɣ ɮɨɪɦɢɪɨɜɚɧɢɹ ɛɢɬɭɦɨɜ Ⱥɞɚɦɨɜɫɤɨ-
ɝɨ, Ȼɟɪɟɤɫɤɨɝɨ ɢ Ʉɪɚɫɧɨɨɫɤɨɥɶɫɤɨɝɨ ɭɪɚɧɛɢɬɭɦɧɵɯ ɦɟ-
ɫɬɨɪɨɠɞɟɧɢɣ ɝɢɞɪɨɝɟɧɧɨɝɨ ɬɢɩɚ (Ⱦɧɟɩɪɨɜɨ-Ⱦɨɧɟɰɤɚɹ
ɜɩɚɞɢɧɚ) ɫ ɨɫɚɞɨɱɧɵɦɢ ɩɨɪɨɞɚɦɢ ɪɭɞɨɜɦɟɳɚɸɳɟɣ
ɬɨɥɳɢ, ɯɚɪɚɤɬɟɪɢɡɭɸɳɟɣɫɹ ɩɪɨɧɢɤɧɨɜɟɧɢɟɦ ɧɟɮɬɟɩɨ-
ɞɨɛɧɵɯ ɭɝɥɟɜɨɞɨɪɨɞɨɜ, ɫ ɤɨɬɨɪɵɦɢ ɝɟɧɟɬɢɱɟɫɤɢ ɫɜɹɡɚ-
ɧɵ ɭɪɚɧɨɧɨɫɧɵɟ ɛɢɬɭɦɵ ɞɚɧɧɵɯ ɨɛɴɟɤɬɨɜ [5]. 

ɉɨɥɨɠɟɧɢɟ ɭɪɚɧɨɜɨɪɭɞɧɵɯ ɪɚɣɨɧɨɜ, ɩɨ ɧɚɲɟɦɭ
ɦɧɟɧɢɸ, ɩɪɟɞɨɩɪɟɞɟɥɹɟɬɫɹ, ɜ ɩɟɪɜɭɸ ɨɱɟɪɟɞɶ, ɮɢɡɢɱɟ-
ɫɤɢɦɢ ɢ ɯɢɦɢɱɟɫɤɢɦɢ ɧɟɨɞɧɨɪɨɞɧɨɫɬɹɦɢ ɦɚɧɬɢɢ. ɂɫ-
ɬɨɱɧɢɤɨɦ ɭɪɚɧɚ ɹɜɥɹɟɬɫɹ ɦɚɧɬɢɹ. Ȼɨɝɚɬɵɟ ɭɪɚɧɨɜɵɟ ɪɭ-
ɞɵ ɬɪɟɛɭɸɬ ɞɥɹ ɮɨɪɦɢɪɨɜɚɧɢɹ ɧɚɥɢɱɢɹ ɨɬɤɪɵɬɵɯ ɩɨ-
ɥɨɫɬɟɣ ɦɚɧɬɢɣɧɨɝɨ ɩɪɨɧɢɤɧɨɜɟɧɢɹ. ɇɚɥɢɱɢɟ ɬɚɤɢɯ ɩɨ-
ɥɨɫɬɟɣ ɦɨɠɟɬ ɛɵɬɶ ɨɛɟɫɩɟɱɟɧɨ ɝɟɨɞɢɧɚɦɢɱɟɫɤɨɣ ɨɛɫɬɚ-
ɧɨɜɤɨɣ ɥɨɤɚɥɶɧɨɝɨ ɪɚɫɲɢɪɟɧɢɹ, ɱɚɫɬɨ ɞɢɚɝɧɨɫɬɢɪɭɟɦɨɣ
ɩɪɨɹɜɥɟɧɢɹɦɢ ɞɚɣɤɨɜɵɯ ɤɨɦɩɥɟɤɫɨɜ ɭɥɶɬɪɚɨɫɧɨɜɧɵɯ
ɳɟɥɨɱɧɵɯ ɩɨɪɨɞ ɦɚɧɬɢɣɧɨɝɨ ɝɟɧɟɡɢɫɚ (ɩɪɟɠɞɟ ɜɫɟɝɨ,
ɤɢɦɛɟɪɥɢɬɨɜ) [1, 2]. ȿɳɟ ɨɞɢɧ ɨɝɪɚɧɢɱɢɬɟɥɶɧɵɣ ɷɥɟ-
ɦɟɧɬ ɫɭɳɟɫɬɜɨɜɚɧɢɹ ɦɚɧɬɢɣɧɨɝɨ ɢɫɬɨɱɧɢɤɚ ɭɪɚɧɚ – ɫɨ-
ɯɪɚɧɧɨɫɬɶ ɫɜɨɣɫɬɜ ɦɚɧɬɢɣɧɵɯ ɮɥɸɢɞɨɜ ɩɪɢ ɢɯ ɞɜɢɠɟ-
ɧɢɢ ɱɟɪɟɡ ɬɨɥɳɢ ɡɟɦɧɨɣ ɤɨɪɵ, ɩɪɟɩɹɬɫɬɜɭɸɳɟɣ ɩɨɬɟɪɟ
ɡɧɚɱɢɬɟɥɶɧɨɣ ɱɚɫɬɢ ɭɪɚɧɨɜɨɪɭɞɧɵɯ ɤɨɦɩɨɧɟɧɬɨɜ ɩɪɢ
ɢɡɦɟɧɟɧɢɢ ɨɤɢɫɥɢɬɟɥɶɧɨ-ɜɨɫɫɬɚɧɨɜɢɬɟɥɶɧɵɯ ɭɫɥɨɜɢɣ
ɧɚ ɝɟɨɯɢɦɢɱɟɫɤɢɯ ɛɚɪɶɟɪɚɯ ɧɢɠɧɢɯ ɢ ɫɪɟɞɧɢɯ ɭɪɨɜɧɟɣ
ɡɟɦɧɨɣ ɤɨɪɵ. ɉɪɢ ɞɜɢɠɟɧɢɢ ɦɚɧɬɢɣɧɵɯ ɮɥɸɢɞɨɜ ɫɨ-
ɯɪɚɧɧɨɫɬɶ ɫɜɨɣɫɬɜ, ɨɩɪɟɞɟɥɹɸɳɢɯ ɢɯ ɪɭɞɨɧɨɫɧɨɫɬɶ,
ɨɛɭɫɥɨɜɥɟɧɚ ɦɢɧɢɦɚɥɶɧɵɦ ɭɱɚɫɬɢɟɦ ɜ ɪɟɚɤɰɢɢ ɫ ɤɨɪɨ-
ɜɵɦ ɜɟɳɟɫɬɜɨɦ, ɱɬɨ, ɫ ɧɚɲɟɣ ɬɨɱɤɢ ɡɪɟɧɢɹ, ɞɨɫɬɢɠɢɦɨ
ɥɢɲɶ ɩɪɢ ɭɫɥɨɜɢɢ ɤɨɥɨɫɫɚɥɶɧɨ ɜɵɫɨɤɨɣ ɫɤɨɪɨɫɬɢ ɢɯ
ɩɨɞɴɟɦɚ, ɚ ɡɧɚɱɢɬ ɫɭɳɟɫɬɜɟɧɧɨɣ ɝɚɡɨɧɚɫɵɳɟɧɧɨɫɬɢ.

ȼ ɯɨɞɟ ɪɚɡɧɨɜɪɟɦɟɧɧɵɯ ɬɟɤɬɨɧɨ-ɦɚɝɦɚɬɢɱɟɫɤɢɯ ɚɤ-
ɬɢɜɢɡɚɰɢɣ ɨɞɧɚ ɢ ɬɚ ɠɟ ɨɛɥɚɫɬɶ ɦɚɧɬɢɢ, ɚɧɨɦɚɥɶɧɨ ɨɛɨ-
ɝɚɳɟɧɧɚɹ ɨɩɪɟɞɟɥɟɧɧɵɦɢ ɯɢɦɢɱɟɫɤɢɦɢ ɷɥɟɦɟɧɬɚɦɢ,
ɦɨɠɟɬ ɩɨɫɬɚɜɥɹɬɶ ɜ ɜɟɪɯɧɢɟ ɫɬɪɭɤɬɭɪɧɵɟ ɷɬɚɠɢ ɧɨɜɵɟ
ɩɨɪɰɢɢ ɦɚɧɬɢɣɧɨɝɨ ɦɚɬɟɪɢɚɥɚ. ɉɨɷɬɨɦɭ, ɩɟɪɜɢɱɧɚɹ ɧɟ-
ɨɞɧɨɪɨɞɧɨɫɬɶ ɯɢɦɢɱɟɫɤɨɝɨ ɫɨɫɬɚɜɚ ɨɩɪɟɞɟɥɟɧɧɨɣ ɨɛ-
ɥɚɫɬɢ ɦɚɧɬɢɢ, ɜɟɪɨɹɬɧɟɟ ɜɫɟɝɨ, ɧɚɯɨɞɢɬ ɨɬɪɚɠɟɧɢɟ ɜ
ɫɩɟɰɢɮɢɤɟ ɜɵɲɟɥɟɠɚɳɢɯ ɭɪɨɜɧɟɣ ɡɟɦɧɨɣ ɤɨɪɵ, ɜ ɨɩ-
ɪɟɞɟɥɟɧɧɨɣ ɢɯ ɝɟɨɯɢɦɢɱɟɫɤɨɣ ɢ ɦɟɬɚɥɥɨɝɟɧɢɱɟɫɤɨɣ
ɫɩɟɰɢɚɥɢɡɚɰɢɢ. Ⱦɚɧɧɵɟ ɩɨ ɩɥɨɳɚɞɧɨɦɭ ɪɚɫɩɪɟɞɟɥɟɧɢɸ
ɭɪɚɧɚ ɢ ɤɨɷɮɮɢɰɢɟɧɬɚɦ ɟɝɨ ɦɢɝɪɚɰɢɢ ɜ ɪɚɡɧɨɜɨɡɪɚɫɬ-
ɧɵɯ ɩɨɪɨɞɚɯ Ɉɪɟɯɨɜɨ-ɉɚɜɥɨɝɪɚɞɫɤɨɣ ɦɢɧɟɪɚɝɟɧɢɱɟ-
ɫɤɨɣ ɪɚɡɥɨɦɧɨɣ ɡɨɧɵ, ɢɦɟɸɳɟɣ ɦɚɧɬɢɣɧɨɟ ɩɪɨɧɢɤɧɨ-
ɜɟɧɢɟ, ɧɚɥɢɱɢɟ ɥɢɲɶ ɟɞɢɧɢɱɧɵɯ ɪɭɞɨɩɪɨɹɜɥɟɧɢɣ ɤɨɫ-
ɜɟɧɧɨ ɭɤɚɡɵɜɚɸɬ ɧɚ ɨɬɫɭɬɫɬɜɢɟ ɭɫɥɨɜɢɣ ɞɥɹ ɨɛɪɚɡɨɜɚ-
ɧɢɹ ɡɧɚɱɢɦɨɝɨ ɭɪɚɧɨɜɨɝɨ ɨɪɭɞɟɧɟɧɢɹ ɜ ɟɟ ɩɪɟɞɟɥɚɯ.

:
1. Ɇɟɬɚɥɥɨɝɟɧɢɱɟɫɤɚɹ ɫɩɟɰɢɚɥɢɡɚɰɢɹ ɨɱɚɝɨɜɵɯ

ɚɧɨɦɚɥɶɧɵɯ ɭɱɚɫɬɤɨɜ ɚɤɬɢɜɢɡɢɪɨɜɚɧɧɨɣ ɦɚɧɬɢɢ
Ɉɪɟɯɨɜɨ-ɉɚɜɥɨɝɪɚɞɫɤɨɣ ɦɢɧɟɪɚɝɟɧɢɱɟɫɤɨɣ ɡɨɧɵ, ɞɢ-
ɚɝɧɨɫɬɢɪɭɟɦɚɹ, ɜ ɱɚɫɬɧɨɫɬɢ, Ɇɚɥɨɬɟɪɫɹɧɫɤɢɦ ɳɟɥɨɱ-
ɧɵɦ ɦɚɫɫɢɜɨɦ, c ɭɫɬɚɧɨɜɥɟɧɧɵɦɢ ɝɥɭɛɢɧɧɵɦɢ ɢɫ-
ɬɨɱɧɢɤɚɦɢ ɩɨɥɟɡɧɵɯ ɤɨɦɩɨɧɟɧɬɨɜ, ɢɦɟɟɬ Nb, Tɚ ɫɩɟ-
ɰɢɚɥɢɡɚɰɢɸ. ȼɫɥɟɞɫɬɜɢɟ ɨɬɫɭɬɫɬɜɢɹ ɩɢɬɚɸɳɢɯ ɝɥɭ-
ɛɢɧɧɵɯ ɮɥɸɢɞɨɜ, ɨɛɨɝɚɳɟɧɧɵɯ ɭɪɚɧɨɦ, ɩɪɢɭɪɨɱɟɧ-
ɧɵɯ ɤ ɫɚɦɨɫɬɨɹɬɟɥɶɧɨɦɭ ɬɟɤɬɨɧɢɱɟɫɤɨɦɭ ɢɦɩɭɥɶɫɭ ɢ
ɨɛɨɫɨɛɥɟɧɧɵɯ ɨɬ ɮɨɪɦɢɪɨɜɚɧɢɹ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ
ɳɟɥɨɱɧɵɯ ɦɚɫɫɢɜɨɜ, ɭɪɚɧɨɜɚɹ ɦɢɧɟɪɚɥɢɡɚɰɢɹ ɜ ɩɪɟ-

ɞɟɥɚɯ Ɇɚɥɨɬɟɪɫɹɧɫɤɨɝɨ ɦɚɫɫɢɜɚ, ɨɛɥɚɞɚɸɳɟɝɨ ɩɨ-
ɜɵɲɟɧɧɨɣ ɮɨɧɨɜɨɣ ɭɪɚɧɨɧɨɫɧɨɫɬɶɸ ɢ ɢɦɟɸɳɟɝɨ
ɫɜɹɡɶ ɫ ɚɤɬɢɜɢɡɢɪɨɜɚɧɧɵɦɢ ɨɱɚɝɨɜɵɦɢ ɦɚɧɬɢɣɧɵɦɢ
ɫɬɪɭɤɬɭɪɚɦɢ, ɧɨɫɢɬ ɫɨɩɪɹɠɟɧɧɵɣ ɯɚɪɚɤɬɟɪ ɩɨ ɨɬɧɨ-
ɲɟɧɢɸ ɤ ɪɟɞɤɨɦɟɬɚɥɶɧɨɦɭ ɨɪɭɞɟɧɟɧɢɸ ɢ ɧɟ ɨɛɪɚɡɭɟɬ
ɩɪɨɦɵɲɥɟɧɧɨ ɡɧɚɱɢɦɵɯ ɭɪɚɧɨɜɵɯ ɤɨɧɰɟɧɬɪɚɰɢɣ.

2. ȼ ɡɨɧɟ ɝɥɭɛɢɧɧɨɝɨ Ɉɪɟɯɨɜɨ-ɉɚɜɥɨɝɪɚɞɫɤɨɝɨ
ɪɚɡɥɨɦɚ ɦɚɧɬɢɣɧɨɝɨ ɩɪɨɧɢɤɧɨɜɟɧɢɹ ɧɟ ɜɨɡɧɢɤɥɨ ɫɨ-
ɱɟɬɚɧɢɟ ɨɛɫɬɚɧɨɜɨɤ, ɛɥɚɝɨɩɪɢɹɬɧɵɯ ɞɥɹ ɮɨɪɦɢɪɨɜɚ-
ɧɢɹ ɪɭɞɨɨɛɪɚɡɨɜɚɧɢɹ ɫɨ ɡɧɚɱɢɦɵɦɢ ɤɨɧɰɟɧɬɪɚɰɢɹɦɢ
ɭɪɚɧɚ. Ⱦɚɥɶɧɟɣɲɟɟ ɩɪɨɜɟɞɟɧɢɟ ɩɨɢɫɤɨɜɵɯ ɪɚɛɨɬ ɜ
Ɉɪɟɯɨɜɨ-ɉɚɜɥɨɝɪɚɞɫɤɨɣ ɦɢɧɟɪɚɝɟɧɢɱɟɫɤɨɣ ɡɨɧɟ, ɧɚ-
ɩɪɚɜɥɟɧɧɵɯ ɧɚ ɪɚɫɲɢɪɟɧɢɟ ɦɢɧɟɪɚɥɶɧɨ-ɫɵɪɶɟɜɨɣ ɛɚ-
ɡɵ ɭɪɚɧɚ ɍɤɪɚɢɧɵ, ɧɟɰɟɥɟɫɨɨɛɪɚɡɧɨ.
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. ɉɪɨɝɧɨɡɭɜɚɧɧɹ ɦɨɠɥɢɜɨɫɬɿ ɧɚɪɨɳɭɜɚɧɧɹ
ɩɨɬɟɧɰɿɚɥɭ ɦɿɧɟɪɚɥɶɧɨ-ɫɢɪɨɜɢɧɧɨʀ ɛɚɡɢ ɭɪɚɧɭ ɜ ɦɟ-
ɠɚɯ Ɉɪɽɯɨɜɨ-ɉɚɜɥɨɝɪɚɞɫɶɤɨʀ ɦɿɧɟɪɚɝɟɧɿɱɧɨʀ ɡɨɧɢ.

. ȼɿɞɩɨɜɿɞɧɨ ɞɨ ɩɨɫɬɭɥɚɬɿɜ ɇɨɜɨʀ ɪɨɬɚ-
ɰɿɣɧɨʀ ɝɿɩɨɬɟɡɢ Ʉ.Ɏ. Ɍɹɩɤɿɧɚ ɜɢɤɨɧɚɧɨ ɫɢɫɬɟɦɚɬɢɡɚ-
ɰɿɸ ɥɿɧɟɚɦɟɧɬɿɜ Ɉɪɽɯɨɜɨ-ɉɚɜɥɨɝɪɚɞɫɶɤɨɝɨ ɝɥɢɛɢɧɧɨ-
ɝɨ ɪɨɡɥɨɦɭ, ɹɤɿ ɩɪɨɹɜɥɹɸɬɶɫɹ ɹɤ ɭ ɮɿɡɢɱɧɢɯ ɩɨɥɹɯ,
ɬɚɤ ɿ ɜ ɝɟɨɥɨɝɿɱɧɢɯ ɨɫɨɛɥɢɜɨɫɬɹɯ, ɞɨɫɥɿɞɠɟɧɨ ɦɟɬɚɥɨ-
ɝɟɧɿɱɧɭ ɫɩɟɰɿɚɥɿɡɚɰɿɸ ɨɫɟɪɟɞɤɿɜ ɚɧɨɦɚɥɶɧɢɯ ɞɿɥɹɧɨɤ
ɚɤɬɢɜɿɡɨɜɚɧɨʀ ɦɚɧɬɿʀ ɪɚɣɨɧɭ ɞɨɫɥɿɞɠɟɧɶ ɿɡ ɜɫɬɚɧɨɜɥɟ-
ɧɢɦɢ ɝɥɢɛɢɧɧɢɦɢ ɞɠɟɪɟɥɚɦɢ ɤɨɪɢɫɧɢɯ ɤɨɦɩɨɧɟɧɬɿɜ
(ɡɨɤɪɟɦɚ, Ɇɚɥɨɬɟɪɫɹɧɫɶɤɨɝɨ ɥɭɠɧɨɝɨ ɦɚɫɢɜɭ). Ɂɚ ɪɟ-
ɡɭɥɶɬɚɬɚɦɢ ɛɚɝɚɬɨɪɿɱɧɢɯ ɞɨɫɥɿɞɠɟɧɶ ɦɟɬɨɞɨɦ ɝɥɢ-
ɛɢɧɧɨɝɨ ɫɟɣɫɦɿɱɧɨɝɨ ɡɨɧɞɭɜɚɧɧɹ ɨɯɚɪɚɤɬɟɪɢɡɨɜɚɧɨ
ɨɫɧɨɜɧɿ ɨɫɨɛɥɢɜɨɫɬɿ ɝɥɢɛɢɧɧɨʀ ɛɭɞɨɜɢ ɡɟɦɧɨʀ ɤɨɪɢ ɿ
ɜɟɪɯɧɶɨʀ ɦɚɧɬɿʀ ɜ ɡɨɧɿ Ɉɪɽɯɨɜɨ-ɉɚɜɥɨɝɪɚɞɫɶɤɨɝɨ ɪɨɡ-
ɥɨɦɭ. ɉɪɨɚɧɚɥɿɡɨɜɚɧɨ ɞɚɧɿ ɩɥɨɳɢɧɧɨɝɨ ɪɨɡɩɨɞɿɥɭ
ɭɪɚɧɭ ɜ ɪɿɡɧɨɜɿɤɨɜɢɯ ɩɨɪɨɞɚɯ Ɉɪɽɯɨɜɨ-
ɉɚɜɥɨɝɪɚɞɫɶɤɨʀ ɦɢɧɟɪɚɝɟɧɿɱɧɨʀ ɪɨɡɥɨɦɧɨʀ ɡɨɧɢ ɿ ɨɫɨ-
ɛɥɢɜɨɫɬɿ ɪɿɞɤɿɫɧɨɝɨ ɜɟɪɛɨɜɫɤɨɝɨ ɬɢɩɭ ɭɪɚɧɨɜɨɝɨ ɡɪɭ-
ɞɟɧɿɧɧɹ, ɳɨ ɩɪɢɭɪɨɱɟɧɢɣ ɞɨ Ɇɚɥɨɬɟɪɫɹɧɫɶɤɨɝɨ ɥɭɠ-
ɧɨɝɨ ɦɚɫɢɜɭ. ɋɩɢɪɚɸɱɢɫɶ ɧɚ ɿɞɟɸ ɦɚɧɬɿɣɧɨɝɨ ɮɥɸʀɞ-
ɧɨ-ɦɚɝɦɚɬɢɱɧɨɝɨ ɥɭɠɧɨɝɨ ɩɟɬɪɨɝɟɧɟɡɢɫɭ, ɹɤ ɨɫɧɨɜ-
ɧɨɝɨ ɪɭɞɨɝɟɧɟɪɭɸɱɨɝɨ ɩɪɨɰɟɫɭ ɮɨɪɦɭɜɚɧɧɹ ɟɧɞɨɝɟɧ-
ɧɢɯ ɭɪɚɧɨɜɢɯ ɪɨɞɨɜɢɳ, ɪɨɡɝɥɹɧɭɬɨ ɜɫɿ ɜɫɬɚɧɨɜɥɟɧɿ
ɨɛ’ɽɤɬɢ ɟɧɞɨɝɟɧɧɨɝɨ ɭɪɚɧɨɜɨɝɨ ɡɪɭɞɟɧɿɧɧɹ ɪɿɡɧɢɯ
ɬɢɩɿɜ ɿ ɜɿɤɿɜ ɭ ɡɨɧɿ Ɉɪɽɯɨɜɨ-ɉɚɜɥɨɝɪɚɞɫɶɤɨɝɨ ɪɨɡɥɨɦɭ
ɦɚɧɬɿɣɧɨɝɨ ɩɪɨɧɢɤɧɟɧɧɹ ɡ ɩɨɡɢɰɿʀ ɨɰɿɧɤɢ ɦɨɠɥɢɜɨɫɬɿ
ʀɯ ɮɨɪɦɭɜɚɧɧɹ ɡɚ ɪɚɯɭɧɨɤ ɦɚɧɬɿɣɧɢɯ ɞɠɟɪɟɥ ɥɭɠɧɢɯ
ɪɨɡɱɢɧɿɜ ɿ ɪɭɞɧɨʀ ɪɟɱɨɜɢɧɢ, ɜɢɜɱɟɧɚ ɫɩɟɰɢɮɿɤɚ ɟɜɨ-
ɥɸɰɿʀ ɭɪɚɧɨɜɨɝɨ ɪɭɞɨɭɬɜɨɪɟɧɧɹ ɪɚɣɨɧɭ ɞɨɫɥɿɞɠɟɧɶ.

. ȼɫɬɚɧɨɜɥɟɧɨ ɬɿɫɧɢɣ ɩɪɨɫɬɨɪɨɜɢɣ
ɡɜ’ɹɡɨɤ ɟɧɞɨɝɟɧɧɢɯ ɭɪɚɧɨɜɨɪɭɞɧɵɯ ɨɛ’ɽɤɬɿɜ ɡ Ɉɪɽɯɨ-
ɜɨ-ɉɚɜɥɨɝɪɚɞɫɶɤɢɦ ɪɨɡɥɨɦɨɦ, ɩɪɨɬɟ ɜ ɣɨɝɨ ɦɟɠɚɯ ɜɢ-
ɹɜɥɟɧɨ ɥɢɲɟ ɩɨɨɞɢɧɨɤɿ ɪɭɞɨɜɢɹɜɥɟɧɧɹ ɭɪɚɧɭ ɪɿɡɧɢɯ

ɝɟɧɟɬɢɱɧɢɯ ɬɢɩɿɜ. ɉɪɢɪɨɡɥɨɦɧɿ ɭɪɚɧɨɜɦɿɫɧɿ ɩɨɥɶɨɜɨ-
ɲɩɚɬɨɜɿ ɦɟɬɚɫɨɦɚɬɢɬɢ ɜ Ɉɪɽɯɨɜɨ-ɉɚɜɥɨɝɪɚɞɫɶɤɿɣ ɡɨɧɿ,
ɡɚ ɪɟɡɭɥɶɬɚɬɚɦɢ ɫɩɟɰɿɚɥɿɡɨɜɚɧɢɯ ɧɚ ɭɪɚɧ ɩɨɲɭɤɨɜɢɯ
ɪɨɛɿɬ, ɩɪɚɤɬɢɱɧɨ ɜɿɞɫɭɬɧɿ. ȱɡ ɱɨɝɨ ɜɢɯɨɞɢɬɶ, ɳɨ ɪɨɛɨɬɢ
ɡ ɩɨɲɭɤɭ ɩɪɨɦɢɫɥɨɜɢɯ ɭɪɚɧɨɜɨɪɭɞɧɢɯ ɨɛ’ɽɤɬɿɜ ɚɥɶɛɿ-
ɬɢɬɨɜɨʀ ɮɨɪɦɚɰɿʀ – ɨɫɧɨɜɧɨɝɨ ɬɢɩɭ ɩɪɨɦɢɫɥɨɜɨɝɨ ɟɧ-
ɞɨɝɟɧɧɨɝɨ ɭɪɚɧɨɜɨɝɨ ɪɭɞɨɭɬɜɨɪɟɧɧɹ ɍɤɪɚʀɧɫɶɤɨɝɨ ɳɢ-
ɬɚ, ɭ ɰɶɨɦɭ ɪɟɝɿɨɧɿ ɹɜɧɨ ɧɟɞɨɰɿɥɶɧɿ. ɇɚɣɿɦɨɜɿɪɧɿɲɟ ɜ
ɡɨɧɿ ɝɥɢɛɢɧɧɨɝɨ Ɉɪɽɯɨɜɨ-ɉɚɜɥɨɝɪɚɞɫɶɤɨɝɨ ɪɨɡɥɨɦɭ
ɦɚɧɬɿɣɧɨɝɨ ɩɪɨɧɢɤɧɟɧɧɹ ɧɟ ɜɢɧɢɤɥɨ ɩɨɽɞɧɚɧɧɹ ɫɩɪɢɹ-
ɬɥɢɜɢɯ ɭɦɨɜ ɞɥɹ ɮɨɪɦɭɜɚɧɧɹ ɪɭɞɨɭɬɜɨɪɟɧɧɹ ɡ ɩɪɨɦɢ-
ɫɥɨɜɨ ɡɧɚɱɭɳɢɦɢ ɤɨɧɰɟɧɬɪɚɰɿɹɦɢ ɭɪɚɧɭ.

. ȼɢɤɨɪɢɫɬɚɧɨ ɿɞɟʀ ɿ ɬɪɚɞɢɰɿʀ ɧɚ-
ɭɤɨɜɨʀ ɬɟɤɬɨɧɿɱɧɨʀ ɲɤɨɥɢ ɩɪɨɮɟɫɨɪɚ Ʉ.Ɏ.Ɍɹɩɤɿɧɚ
ɫɬɨɫɨɜɧɨ ɩɨɲɭɤɭ ɪɚɞɿɨɚɤɬɢɜɧɨʀ ɫɢɪɨɜɢɧɢ ɞɥɹ ɮɨɪɦɭ-
ɜɚɧɧɹ ɪɚɰɿɨɧɚɥɶɧɨɝɨ ɩɪɨɝɧɨɡɧɨ-ɩɨɲɭɤɨɜɨɝɨ ɤɨɦɩɥɟ-
ɤɫɭ, ɹɤɢɣ ʉɪɭɧɬɭɽɬɶɫɹ ɧɚ ɦɚɧɬɿɣɧɨ-ɩɚɪɚɝɟɧɟɬɢɱɧɨɦɭ
ɡɜ’ɹɡɤɭ ɮɨɪɦɭɜɚɧɧɹ ɪɨɞɨɜɢɳ ɭɪɚɧɭ ɪɿɡɧɨɝɨ ɝɟɧɟɡɢɫɭ
ɡ ɝɥɢɛɢɧɧɢɦɢ ɪɨɡɥɨɦɚɦɢ ɦɚɧɬɿɣɧɨɝɨ ɩɪɨɧɢɤɧɟɧɧɹ.

. ȼɢɤɥɚɞɟɧɿ ɦɚɬɟɪɿɚɥɢ ɞɚɥɢ
ɦɨɠɥɢɜɿɫɬɶ ɧɟɝɚɬɢɜɧɨ ɨɰɿɧɢɬɢ ɦɨɠɥɢɜɨɫɬɿ ɪɨɡɲɢɪɟɧɧɹ
ɦɿɧɟɪɚɥɶɧɨ-ɫɢɪɨɜɢɧɧɨʀ ɛɚɡɢ ɭɪɚɧɭ ɜ Ɉɪɽɯɨɜɨ-ɉɚɜɥɨɝɪɚɞ-
ɫɶɤɿɣ ɦɿɧɟɪɚɝɟɧɿɱɧɿɣ ɡɨɧɿ, ɳɨ ɫɩɪɢɹɽ ɩɿɞɜɢɳɟɧɧɸ ɟɮɟɤ-
ɬɢɜɧɨɫɬɿ ɿ ɰɿɥɟɫɩɪɹɦɨɜɚɧɨɫɬɿ ɜɟɞɟɧɧɹ ɫɩɟɰɿɚɥɿɡɨɜɚɧɢɯ ɧɚ
ɭɪɚɧ ɩɪɨɝɧɨɡɧɨ-ɩɨɲɭɤɨɜɢɯ ɿ ɩɨɲɭɤɨɜɢɯ ɪɨɛɿɬ.

: ,
,

Purpose. To prognosticate possibility of expansion of 
uranium raw mineral-material base potential within the 
Orekhovo-Pavlograd mineragenic zone.  

Methodology. In accordance with the postulates of 
the new rotary hypothesis by K.F. Tyapkin systematiza-
tion of lineaments of the Orekhovo-Pavlograd deep fault 
was executed. These lineaments appear both in the phys-
ical fields and in geological features. Metallogenic spe-
cialization of anomalous areas of the activated mantle 
with determined deep sources of useful components (in 
particular, Malotersyansky alkaline massive) were de-
fined. By results of long-term researches realized by 
means of the method of deep seismic sounding the basic 
features of deep structure of the earth crust and upper 
mantle in the zone of this fault were described. The anal-
ysis of the data of spatial distribution of uranium in the 
rocks of different ages in the Orekhovo-Pavlograd mine-
ragenic fault zone and character of the uncommon Ver-
bovsky type of uranium ore formation discovered in this 
area have been considered in the paper. Relying on the 
idea of the mantle fluidic-magmatic alkaline petrogene-
sis, as a basic ore formation process resulting endogen-
ous uranium deposits, all set objects of endogenous ura-
nium ore formation of different types and ages in the 
zone of the Orekhovo-Pavlograd fault of mantle penetra-
tion was considered from position of estimation of possi-
bility of their formation due to the mantle sources of al-
kaline solutions and ore substance. The specificity of 
evolution of uranium-ore formation in considered district 
was studied.

Findings. Close spatial connection of endogenous ura-
nium-ore objects with Orekhovo-Pavlograd fault was set. 
However, only single ore objects of uranium of different 




