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EXPERIMENTAL DETERMINATION OF VERTICAL VIBRATING 
SCREEN CLASSIFICATION EFFICIENCY DEPENDENCE  

ON COMPLEX OF DOMINATING FACTORS 

. Ɉɩɪɟɞɟɥɟɧɢɟ ɤɨɦɩɥɟɤɫɧɨɝɨ ɜɥɢɹɧɢɹ ɪɟɠɢɦɧɵɯ ɩɚɪɚɦɟɬɪɨɜ ɜɟɪɬɢɤɚɥɶɧɨɝɨ ɜɢɛɪɚɰɢɨɧɧɨɝɨ ɝɪɨɯɨɬɚ ɢ
ɫɜɨɣɫɬɜ ɝɨɪɧɨɣ ɦɚɫɫɵ ɧɚ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɤɥɚɫɫɢɮɢɤɚɰɢɢ ɦɢɧɟɪɚɥɶɧɨɝɨ ɫɵɪɶɹ.

. ɇɚ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨɦ ɨɛɪɚɡɰɟ ɝɪɨɯɨɬɚ, ɫɩɪɨɟɤɬɢɪɨɜɚɧɧɨɦ ɢ ɢɡɝɨɬɨɜɥɟɧɧɨɦ ɜ ɨɬɞɟɥɟ ɦɟɯɚɧɢɤɢ
ɦɚɲɢɧ ɢ ɩɪɨɰɟɫɫɨɜ ɩɟɪɟɪɚɛɨɬɤɢ ɦɢɧɟɪɚɥɶɧɨɝɨ ɫɵɪɶɹ ɂɧɫɬɢɬɭɬɚ ɝɟɨɬɟɯɧɢɱɟɫɤɨɣ ɦɟɯɚɧɢɤɢ ɢɦ. ɇ.ɋ. ɉɨɥɹɤɨɜɚ
ɇȺɇ ɍɤɪɚɢɧɵ, ɩɪɨɜɟɞɟɧɵ ɢɫɫɥɟɞɨɜɚɧɢɹ ɩɨ ɭɫɬɚɧɨɜɥɟɧɢɸ ɤɨɦɩɥɟɤɫɧɨɝɨ ɜɥɢɹɧɢɹ ɧɚ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɤɥɚɫɫɢɮɢ-
ɤɚɰɢɢ ɦɚɲɢɧɵ ɫɥɟɞɭɸɳɢɯ ɮɚɤɬɨɪɨɜ: ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ ɜɚɥɚ ɜɢɛɪɨɜɨɡɛɭɞɢɬɟɥɹ, ɭɝɥɚ ɧɚɩɪɚɜɥɟɧɢɹ ɢ ɚɦɩɥɢɬɭɞɵ
ɤɨɥɟɛɚɧɢɣ, ɩɪɨɰɟɧɬɧɨɝɨ ɫɨɞɟɪɠɚɧɢɟ ɩɨɞɪɟɲɟɬɧɨɝɨ ɤɥɚɫɫɚ ɜ ɢɫɯɨɞɧɨɦ ɩɪɨɞɭɤɬɟ, ɩɥɨɬɧɨɫɬɢ ɢ ɜɥɚɠɧɨɫɬɢ ɦɚɬɟ-
ɪɢɚɥɚ. ȼ ɯɨɞɟ ɷɤɫɩɟɪɢɦɟɧɬɨɜ ɜɚɪɶɢɪɨɜɚɥɫɹ ɨɞɢɧ ɢɡ ɩɚɪɚɦɟɬɪɨɜ ɩɪɢ ɮɢɤɫɢɪɨɜɚɧɧɵɯ ɡɧɚɱɟɧɢɹɯ ɞɪɭɝɢɯ, ɚ ɡɚɬɟɦ
ɷɤɫɩɟɪɢɦɟɧɬɵ ɩɨɜɬɨɪɹɥɢɫɶ ɩɪɢ ɞɪɭɝɢɯ ɡɧɚɱɟɧɢɹɯ ɮɢɤɫɢɪɨɜɚɧɧɵɯ ɩɟɪɟɦɟɧɧɵɯ.

. ɋɨɡɞɚɧɚ ɤɨɧɫɬɪɭɤɰɢɹ ɜɟɪɬɢɤɚɥɶɧɨɝɨ ɜɢɛɪɚɰɢɨɧɧɨɝɨ ɝɪɨɯɨɬɚ, ɦɚɫɫɚ ɤɨɬɨɪɨɝɨ 1,3 ɬ. ɩɪɢ ɩɥɨɳɚ-
ɞɢ ɩɪɨɫɟɢɜɚɸɳɟɣ ɩɨɜɟɪɯɧɨɫɬɢ 3,2 ɦ2. ȼ ɯɨɞɟ ɷɤɫɩɟɪɢɦɟɧɬɨɜ ɛɵɥɨ ɭɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ ɭɜɟɥɢɱɟɧɢɟ ɚɦɩɥɢɬɭɞɵ ɤɨ-
ɥɟɛɚɧɢɣ ɤɨɪɨɛɚ ɝɪɨɯɨɬɚ, ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ ɜɚɥɚ ɜɢɛɪɨɜɨɡɛɭɞɢɬɟɥɹ ɢ ɭɝɥɚ ɟɝɨ ɧɚɤɥɨɧɚ ɨɤɚɡɵɜɚɸɬ ɧɟɝɚɬɢɜɧɨɟ
ɜɥɢɹɧɢɟ ɧɚ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɤɥɚɫɫɢɮɢɤɚɰɢɢ. Ʉɪɨɦɟ ɷɬɨɝɨ, ɩɨɜɵɲɟɧɢɟ ɜɥɚɠɧɨɫɬɢ ɝɨɪɧɨɣ ɦɚɫɫɵ ɢ ɩɪɨɰɟɧɬɧɨɝɨ
ɫɨɞɟɪɠɚɧɢɹ ɩɨɞɪɟɲɟɬɧɨɝɨ ɤɥɚɫɫɚ ɜ ɢɫɯɨɞɧɨɦ ɦɚɬɟɪɢɚɥɟ ɨɬɪɢɰɚɬɟɥɶɧɨ ɫɤɚɡɵɜɚɟɬɫɹ ɧɚ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɦ ɩɨɤɚɡɚ-
ɬɟɥɟ, ɚ ɩɥɨɬɧɨɫɬɶ ɝɨɪɧɨɣ ɩɨɪɨɞɵ, ɧɚɨɛɨɪɨɬ – ɩɨɥɨɠɢɬɟɥɶɧɨ. ɉɪɢ ɪɚɡɞɟɥɟɧɢɢ ɜɥɚɠɧɨɣ ɝɨɪɧɨɣ ɦɚɫɫɵ ɧɚ ɜɟɪɬɢ-
ɤɚɥɶɧɨɦ ɜɢɛɪɚɰɢɨɧɧɨɦ ɝɪɨɯɨɬɟ ɫ ɜɵɫɨɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɶɸ, ɡɧɚɱɟɧɢɹ ɪɟɠɢɦɧɵɯ ɩɚɪɚɦɟɬɪɨɜ ɦɚɲɢɧɵ ɞɨɥɠɧɵ
ɛɵɬɶ ɫɥɟɞɭɸɳɢɟ: ɚɦɩɥɢɬɭɞɚ ɤɨɥɟɛɚɧɢɣ ɤɨɪɨɛɚ ɝɪɨɯɨɬɚ – 1–2 ɦɦ, ɱɚɫɬɨɬɚ ɤɨɥɟɛɚɧɢɣ 21–25 Ƚɰ ɢ ɭɝɨɥ ɧɚɩɪɚɜɥɟ-
ɧɢɹ ɤɨɥɟɛɚɧɢɣ ɜ ɞɢɚɩɚɡɨɧɟ 45–60°. ɉɪɢ ɷɬɨɦ ɪɟɚɥɢɡɭɸɬɫɹ ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɵɟ ɤɨɥɟɛɚɧɢɹ ɪɚɛɨɱɟɝɨ ɨɪɝɚɧɚ, ɦɚɬɟ-
ɪɢɚɥ ɛɵɫɬɪɟɟ ɩɟɪɟɦɟɲɢɜɚɟɬɫɹ, ɫɟɝɪɟɝɢɪɭɟɬ ɢ ɩɪɨɫɟɢɜɚɟɬɫɹ.

. ɍɫɬɚɧɨɜɥɟɧɚ ɡɚɜɢɫɢɦɨɫɬɶ ɤɨɦɩɥɟɤɫɧɨɝɨ ɜɥɢɹɧɢɹ ɞɨɦɢɧɢɪɭɸɳɢɯ ɪɟɠɢɦɧɵɯ ɩɚɪɚɦɟɬɪɨɜ
ɝɪɨɯɨɬɚ ɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɝɨɪɧɨɣ ɦɚɫɫɵ ɧɚ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɤɥɚɫɫɢɮɢɤɚɰɢɢ ɦɚɲɢɧɵ. ɉɪɢ ɷɬɨɦ ɭɫɬɚɧɨɜɥɟɧ ɡɚɤɨɧ
ɢɡɦɟɧɟɧɢɹ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɝɪɨɯɨɱɟɧɢɹ ɢ ɟɝɨ ɤɨɥɢɱɟɫɬɜɟɧɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ, ɱɬɨ ɩɨɡɜɨɥɹɟɬ ɜ ɞɚɥɶɧɟɣɲɟɦ ɫɨ-
ɫɬɚɜɢɬɶ ɦɚɬɟɦɚɬɢɱɟɫɤɭɸ ɦɨɞɟɥɶ ɩɪɨɰɟɫɫɚ.

. ȼɵɩɨɥɧɟɧɧɵɟ ɢɫɫɥɟɞɨɜɚɧɢɹ ɩɨɡɜɨɥɹɸɬ ɨɩɪɟɞɟɥɢɬɶ ɨɛɥɚɫɬɶ ɪɚɰɢɨɧɚɥɶɧɵɯ ɩɚ-
ɪɚɦɟɬɪɨɜ ɜɟɪɬɢɤɚɥɶɧɨɝɨ ɜɢɛɪɚɰɢɨɧɧɨɝɨ ɝɪɨɯɨɬɚ ɩɪɢ ɤɥɚɫɫɢɮɢɤɚɰɢɢ ɦɢɧɟɪɚɥɶɧɨɝɨ ɫɵɪɶɹ. ɉɨ ɪɟɡɭɥɶɬɚɬɚɦ ɢɫ-
ɫɥɟɞɨɜɚɧɢɣ ɝɪɨɯɨɬ ɪɟɤɨɦɟɧɞɨɜɚɧ ɤ ɲɢɪɨɤɨɦɭ ɩɪɨɦɵɲɥɟɧɧɨɦɭ ɩɪɢɦɟɧɟɧɢɸ.
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. 1 ɉɪɨɰɟɫɫ ɪɚɡɞɟɥɟɧɢɹ ɩɨɥɟɡɧɵɯ ɢɫɤɨ-
ɩɚɟɦɵɯ ɩɨ ɤɪɭɩɧɨɫɬɢ ɹɜɥɹɟɬɫɹ ɧɟɨɬɴɟɦɥɟɦɨɣ ɱɚɫɬɶɸ
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ɩɪɢ ɨɛɨɝɚɳɟɧɢɢ ɢ ɩɟɪɟɪɚɛɨɬɤɟ ɝɨɪɧɨɣ ɦɚɫɫɵ, ɬɚɤ ɤɚɤ
ɩɨɡɜɨɥɹɟɬ ɨɬɛɢɪɚɬɶ ɝɨɬɨɜɵɟ ɤɥɚɫɫɵ ɤɪɭɩɧɨɫɬɢ ɦɚɬɟ-
ɪɢɚɥɨɜ ɩɟɪɟɞ ɫɬɚɞɢɹɦɢ ɞɪɨɛɥɟɧɢɹ ɢ ɢɡɦɟɥɶɱɟɧɢɹ,
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ɬɟɦ ɫɚɦɵɦ ɫɧɢɠɚɹ ɷɧɟɪɝɨɡɚɬɪɚɬɵ ɞɪɨɛɢɥɶɧɨɝɨ ɨɛɨ-
ɪɭɞɨɜɚɧɢɹ.

ɇɚ ɫɨɜɪɟɦɟɧɧɵɯ ɩɪɟɞɩɪɢɹɬɢɹɯ ɝɨɪɧɨɣ, ɦɟɬɚɥɥɭɪ-
ɝɢɱɟɫɤɨɣ, ɯɢɦɢɱɟɫɤɨɣ ɢ ɩɢɳɟɜɨɣ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ
ɷɤɫɩɥɭɚɬɢɪɭɟɬɫɹ ɛɨɥɟɟ ɬɵɫɹɱɢ ɪɚɡɥɢɱɧɵɯ ɩɨ ɤɨɧɫɬ-
ɪɭɤɰɢɹɦ ɢ ɪɟɠɢɦɚɦ ɪɚɛɨɬɵ ɜɢɛɪɚɰɢɨɧɧɵɯ ɝɪɨɯɨɬɨɜ.
ɇɚɪɹɞɭ ɫ ɭɯɭɞɲɚɸɳɢɦɫɹ ɤɚɱɟɫɬɜɨɦ ɞɨɛɵɜɚɟɦɨɝɨ
ɫɵɪɶɹ, ɜɨɜɥɟɱɟɧɢɟɦ ɜ ɩɟɪɟɪɚɛɨɬɤɭ ɦɚɬɟɪɢɚɥɨɜ ɬɨɧ-
ɤɢɯ ɢ ɨɫɨɛɨ ɬɨɧɤɢɯ ɤɥɚɫɫɨɜ ɤɪɭɩɧɨɫɬɢ, ɤ ɫɨɜɟɪɲɟɧ-
ɫɬɜɨɜɚɧɢɸ ɤɨɧɫɬɪɭɤɰɢɣ ɜɢɛɪɚɰɢɨɧɧɵɯ ɝɪɨɯɨɬɨɜ
ɩɪɟɞɴɹɜɥɹɸɬɫɹ ɨɫɨɛɵɟ ɬɪɟɛɨɜɚɧɢɹ, ɬɚɤɢɟ ɤɚɤ ɜɵɫɨ-
ɤɢɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ ɪɚɛɨɬɵ ɦɚɲɢɧɵ,
ɧɢɡɤɚɹ ɦɟɬɚɥɥɨ- ɢ ɷɧɟɪɝɨɺɦɤɨɫɬɶ, ɦɚɥɵɟ ɷɤɫɩɥɭɚɬɚ-
ɰɢɨɧɧɵɟ ɡɚɬɪɚɬɵ.

ȼ ɂɧɫɬɢɬɭɬɟ ɝɟɨɬɟɯɧɢɱɟɫɤɨɣ ɦɟɯɚɧɢɤɢ ɇȺɇ ɍɤ-
ɪɚɢɧɵ ɪɚɡɪɚɛɨɬɚɧɚ ɤɨɧɫɬɪɭɤɰɢɹ ɜɟɪɬɢɤɚɥɶɧɨɝɨ ɜɢɛ-
ɪɚɰɢɨɧɧɨɝɨ ɝɪɨɯɨɬɚ (ȼȼȽ) [1] ɫ ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɵɦɢ
ɤɨɥɟɛɚɧɢɹɦɢ ɪɚɛɨɱɟɝɨ ɨɪɝɚɧɚ ɜ ɜɢɞɟ ɤɚɪɬ
(800ɯ500 ɦɦ), ɫ ɪɟɡɨɧɢɪɭɸɳɢɦ ɥɟɧɬɨɱɧɨ-ɫɬɪɭɧɧɵɦ
ɫɢɬɨɦ (ɊɅɋɋ). Ƚɪɨɯɨɬ ɢɦɟɟɬ ɦɚɫɫɭ 1,3 ɬ. ɢ 3,2 ɦ2

ɩɪɨɫɟɢɜɚɸɳɟɣ ɩɨɜɟɪɯɧɨɫɬɢ, ɩɪɢ ɷɬɨɦ ɦɨɳɧɨɫɬɶ
ɜɢɛɪɨɩɪɢɜɨɞɚ ɫɨɫɬɚɜɥɹɟɬ ɜɫɟɝɨ ɥɢɲɶ 0,74 ɤȼɬ.

Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɪɚɰɢɨɧɚɥɶɧɵɯ ɩɚɪɚɦɟɬɪɨɜ ɪɚɛɨ-
ɬɵ ȼȼȽ ɧɟɨɛɯɨɞɢɦɨ ɢɡɭɱɟɧɢɟ ɦɧɨɝɨɮɚɤɬɨɪɧɨɝɨ ɜɨɡ-
ɞɟɣɫɬɜɢɹ ɧɚ ɩɪɨɰɟɫɫ ɝɪɨɯɨɱɟɧɢɹ, ɨɩɪɟɞɟɥɟɧɢɟ ɮɭɧɤ-
ɰɢɨɧɚɥɶɧɵɯ ɡɚɜɢɫɢɦɨɫɬɟɣ ɤɨɬɨɪɵɯ ɩɨɡɜɨɥɢɬ ɪɚɡɪɚ-
ɛɨɬɚɬɶ ɦɚɬɟɦɚɬɢɱɟɫɤɭɸ ɦɨɞɟɥɶ ɪɚɛɨɬɵ ɝɪɨɯɨɬɚ ɞɥɹ
ɚɧɚɥɢɡɚ ɢ ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ ɟɝɨ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɨ-
ɤɚɡɚɬɟɥɟɣ ɜ ɪɚɡɧɨɨɛɪɚɡɧɵɯ ɭɫɥɨɜɢɹɯ ɷɤɫɩɥɭɚɬɚɰɢɢ.

ɉɪɢ ɩɪɨɜɟɞɟɧɢɢ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ ɢɫɫɥɟɞɨɜɚ-
ɧɢɣ ɩɟɪɜɨɧɚɱɚɥɶɧɨ ɨɩɪɟɞɟɥɟɧɵ ɰɟɥɟɜɵɟ ɮɭɧɤɰɢɢ ɢ
ɜɚɪɶɢɪɭɟɦɵɟ ɩɚɪɚɦɟɬɪɵ, ɜɥɢɹɸɳɢɟ ɧɚ ɩɪɨɰɟɫɫ ɤɥɚɫ-
ɫɢɮɢɤɚɰɢɢ, ɚ ɫɚɦ ɤɨɦɩɥɟɤɫ ɢɫɫɥɟɞɨɜɚɧɢɣ ɩɪɟɞɩɨɥɚ-
ɝɚɟɬ ɦɟɬɨɞ ɩɥɚɧɢɪɨɜɚɧɢɹ ɷɤɫɩɟɪɢɦɟɧɬɚ [2]. 

ȼ ɪɚɛɨɬɚɯ [3–5] ɨɩɪɟɞɟɥɟɧɨ ɜɥɢɹɧɢɟ ɤɨɧɫɬɪɭɤɬɢɜ-
ɧɵɯ ɢ ɪɟɠɢɦɧɵɯ ɩɚɪɚɦɟɬɪɨɜ ȼȼȽ, ɚ ɬɚɤɠɟ ɫɜɨɣɫɬɜ
ɝɪɨɯɨɬɢɦɨɣ ɝɨɪɧɨɣ ɦɚɫɫɵ [6,7] ɧɚ ɩɪɨɢɡɜɨɞɢɬɟɥɶ-
ɧɨɫɬɶ (Q, / ) ɢ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɤɥɚɫɫɢɮɢɤɚɰɢɢ
( , %) ɝɪɨɯɨɬɚ.

ɹɜɥɹɟɬɫɹ ɨɩɪɟɞɟɥɟɧɢɟ
ɤɨɦɩɥɟɤɫɧɨɝɨ ɜɥɢɹɧɢɹ ɪɟɠɢɦɧɵɯ ɩɚɪɚɦɟɬɪɨɜ ȼȼȽ ɢ
ɫɜɨɣɫɬɜ ɝɨɪɧɨɣ ɦɚɫɫɵ ɧɚ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɤɥɚɫɫɢɮɢ-
ɤɚɰɢɢ.

ȼɚɪɶɢɪɭɟɦɵɟ ɩɚɪɚɦɟɬɪɵ ɩɪɢ ɢɫɫɥɟɞɨɜɚɧɢɹɯ ɛɵɥɢ
ɩɪɢɧɹɬɵ ɫɥɟɞɭɸɳɢɟ:

– ɚɦɩɥɢɬɭɞɚ ɤɨɥɟɛɚɧɢɣ ɤɨɪɨɛɚ ɝɪɨɯɨɬɚ A, ɦɦ;
– ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ɜɚɥɚ ɜɢɛɪɨɜɨɡɛɭɞɢɬɟɥɹ Ȧ,

ɨɛ/ɦɢɧ;
– ɭɝɨɥ ɭɫɬɚɧɨɜɤɢ ɜɢɛɪɨɜɨɡɛɭɞɢɬɟɥɟɣ ɨɬɧɨɫɢɬɟɥɶ-

ɧɨ ɜɟɪɬɢɤɚɥɢ ȕ, ɝɪɚɞ.;
– ɩɪɨɰɟɧɬɧɨɟ ɫɨɞɟɪɠɚɧɢɟ ɩɨɞɪɟɲɟɬɧɨɝɨ ɦɚɬɟɪɢɚ-

ɥɚ ɜ ɢɫɯɨɞɧɨɦ ɩɪɨɞɭɤɬɟ Ȗ, %; 
– ɩɥɨɬɧɨɫɬɶ ɝɨɪɧɨɣ ɦɚɫɫɵ ȡ, ɝ/ɫɦ3;
– ɜɥɚɠɧɨɫɬɶ ɦɚɬɟɪɢɚɥɚ W, %. 
ȼ ɤɚɱɟɫɬɜɟ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ ɦɚɬɟɪɢɚɥɨɜ ɛɵɥɢ

ɩɪɟɞɫɬɚɜɥɟɧɵ ɫɥɟɞɭɸɳɢɟ ɝɨɪɧɵɟ ɩɨɪɨɞɵ (ɤɥɚɫɫ – 
10 ɦɦ) [6, 7]: ɭɝɨɥɶ (  = 1,4 / 3), ɲɥɚɤɨɜɵɣ
(  = 2 / 3) ɢ ɝɪɚɧɢɬɧɵɣ (  = 2,6 / 3) ɨɬɫɟɜɵ, ɠɟ-
ɥɟɡɧɚɹ ɪɭɞɚ (  = 4,9 / 3).  

Ɏɢɤɫɢɪɨɜɚɧɧɵɦɢ ɹɜɥɹɥɢɫɶ ɤɨɧɫɬɪɭɤɬɢɜɧɵɟ ɩɚ-
ɪɚɦɟɬɪɵ ɝɪɨɯɨɬɚ: 1) ɫɭɦɦɚɪɧɚɹ ɞɥɢɧɚ ɩɪɨɫɟɢɜɚɸɳɟɣ
ɩɨɜɟɪɯɧɨɫɬɢ L = 3,2 ɦ; 2) ɩɪɨɩɭɫɤɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ
ɛɭɧɤɟɪɚ-ɩɢɬɚɬɟɥɹ q = 2 ɬ/ɱ; 3) ɭɝɨɥ ɧɚɤɥɨɧɚ ɩɪɨɫɟɢ-
ɜɚɸɳɟɣ ɩɨɜɟɪɯɧɨɫɬɢ ɨɬɧɨɫɢɬɟɥɶɧɨ ɝɨɪɢɡɨɧɬɚ

 = 8 ɝɪɚɞ; 4) ɪɚɡɦɟɪ ɹɱɟɣɤɢ ɊɅɋɋ d = 3 ɦɦ.
Ɂɚɜɢɫɢɦɨɫɬɶ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɤɥɚɫɫɢɮɢɤɚɰɢɢ ɪɚɡ-

ɥɢɱɧɵɯ ɩɨ ɫɜɨɣɫɬɜɚɦ ɦɚɬɟɪɢɚɥɨɜ ɨɬ ɚɦɩɥɢɬɭɞɵ ɤɨ-
ɥɟɛɚɧɢɣ ɤɨɪɨɛɚ ɝɪɨɯɨɬɚ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫ.1. ɉɨ-
ɜɵɲɟɧɢɟ ɩɚɪɚɦɟɬɪɚ ɩɪɢɜɨɞɢɬ ɤ ɥɢɧɟɣɧɨɦɭ ɫɧɢɠɟ-
ɧɢɸ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɝɪɨɯɨɱɟɧɢɹ ɩɪɢ ɪɚɡɥɢɱɧɨɦ ɩɪɨ-
ɰɟɧɬɨɦ ɫɨɞɟɪɠɚɧɢɢ ɝɨɬɨɜɨɝɨ ɤɥɚɫɫɚ ɤɪɭɩɧɨɫɬɢ ɜ ɢɫ-
ɯɨɞɧɨɦ ɦɚɬɟɪɢɚɥɟ ɢ ɟɝɨ ɩɥɨɬɧɨɫɬɢ, ɚ ɩɪɢ ɩɨɜɵɲɟɧɢɢ
ɜɥɚɠɧɨɫɬɢ ɩɪɨɫɥɟɠɢɜɚɟɬɫɹ ɤɜɚɞɪɚɬɢɱɧɨ-ɭɛɵɜɚɸɳɚɹ
ɡɚɜɢɫɢɦɨɫɬɶ.

ɇɚ ɪɢɫ. 2 ɢɡɨɛɪɚɠɟɧɚ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɚɹ ɡɚɜɢɫɢ-
ɦɨɫɬɶ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɝɪɨɯɨɱɟɧɢɹ ɨɬ ɱɚɫɬɨɬɵ ɜɪɚɳɟ-
ɧɢɹ ɜɚɥɚ ɜɢɛɪɨɜɨɡɛɭɞɢɬɟɥɹ ɩɪɢ ɜɚɪɶɢɪɨɜɚɧɢɢ ɫɜɨɣ-
ɫɬɜɚɦɢ ɝɪɨɯɨɬɢɦɨɝɨ ɦɚɬɟɪɢɚɥɚ. ȼɫɟ ɝɪɚɮɢɤɢ ɧɟɥɢ-
ɧɟɣɧɨ ɫɧɢɠɚɸɬɫɹ ɜ ɩɪɟɞɟɥɚɯ ɢɫɫɥɟɞɭɟɦɵɯ ɩɚɪɚɦɟɬ-
ɪɨɜ, ɬɚɤ ɤɚɤ ɭɜɟɥɢɱɢɜɚɟɬɫɹ ɫɤɨɪɨɫɬɶ ɞɜɢɠɟɧɢɹ ɦɚɬɟ-
ɪɢɚɥɚ ɩɨ ɩɪɨɫɟɢɜɚɸɳɟɣ ɩɨɜɟɪɯɧɨɫɬɢ ɢ ɨɧ ɧɟ ɭɫɩɟɜɚ-
ɟɬ ɩɪɨɫɟɢɜɚɬɶɫɹ. Ɉɩɬɢɦɚɥɶɧɵɦ ɡɧɚɱɟɧɢɟɦ ɱɚɫɬɨɬɵ
ɜɪɚɳɟɧɢɹ ɜɚɥɚ ɜɢɛɪɨɜɨɡɛɭɞɢɬɟɥɹ ɹɜɥɹɟɬɫɹ ɞɢɚɩɚɡɨɧ
Ȧ = 1300–1500 ɨɛ/ɦɢɧ, ɩɪɢ ɤɨɬɨɪɨɦ ɜ ɧɟɫɤɨɥɶɤɨ ɪɚɡ
ɜɨɡɪɚɫɬɚɟɬ ɚɦɩɥɢɬɭɞɚ ɤɨɥɟɛɚɧɢɣ ɩɪɨɫɟɢɜɚɸɳɟɣ ɩɨ-
ɜɟɪɯɧɨɫɬɢ, ɬɚɤ ɤɚɤ ɊɅɋɋ ɧɚɱɢɧɚɟɬ ɪɚɛɨɬɚɬɶ ɜ ɪɟɡɨ-
ɧɚɧɫɟ ɫ ɜɢɛɪɨɩɪɢɜɨɞɨɦ, ɦɚɬɟɪɢɚɥ ɛɵɫɬɪɟɟ ɩɟɪɟɦɟ-
ɲɢɜɚɟɬɫɹ, ɫɟɝɪɟɝɢɪɭɟɬ ɢ ɩɪɨɫɟɢɜɚɟɬɫɹ.

ʋ 1 2 3 4 5 6 7 8 9 
W 0 0 0 0 0 0 9 0 15 
Ȗ 20 38 30 38 38 38 38 60 38 
ȡ 2 4,9 2 2,6 2 1,4 2 2 2 

. 1. 

ɉɪɟɞɫɬɚɜɥɟɧɧɚɹ ɧɚ ɪɢɫ. 3 ɡɚɜɢɫɢɦɨɫɬɶ ɷɮɮɟɤɬɢɜ-
ɧɨɫɬɢ ɝɪɨɯɨɱɟɧɢɹ ɨɬ ɭɝɥɚ ɭɫɬɚɧɨɜɤɢ ɜɢɛɪɨɜɨɡɛɭɞɢɬɟ-
ɥɟɣ ɨɬɧɨɫɢɬɟɥɶɧɨ ɜɟɪɬɢɤɚɥɢ ɧɨɫɢɬ ɧɟɥɢɧɟɣɧɨ ɜɨɡ-
ɪɚɫɬɚɸɳɢɣ ɯɚɪɚɤɬɟɪ ɫ ɜɵɪɚɠɟɧɧɵɦ ɷɤɫɬɪɟɦɭɦɨɦ
(ɦɚɤɫɢɦɭɦ) ɜ ɞɢɚɩɚɡɨɧɟ 45 <  < 60 . Ɉɫɨɛɟɧɧɨ
ɞɚɧɧɵɣ ɮɚɤɬ ɡɚɦɟɬɟɧ ɩɪɢ ɪɚɡɞɟɥɟɧɢɢ ɝɨɪɧɨɣ ɦɚɫɫɵ ɫ
ɜɵɫɨɤɨɣ ɜɥɚɠɧɨɫɬɶɸ ɢ ɤɨɥɢɱɟɫɬɜɨɦ ɩɨɞɪɟɲɟɬɧɨɝɨ
ɦɚɬɟɪɢɚɥɚ ɜ ɢɫɯɨɞɧɨɦ ɫɵɪɶɟ. ɋɥɟɞɭɟɬ ɭɱɟɫɬɶ, ɱɬɨ
ɪɨɫɬ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɝɪɨɯɨɱɟɧɢɹ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɡɚ
ɫɱɟɬ ɫɧɢɠɟɧɢɹ ɞɟɣɫɬɜɢɹ ɜɪɚɳɚɸɳɟɝɨ ɦɨɦɟɧɬɚ ɜ ɤɨɧ-
ɫɬɪɭɤɰɢɢ. ɉɪɢ ɷɬɨɦ ɡɚɦɟɞɥɹɟɬɫɹ ɫɤɨɪɨɫɬɶ ɞɜɢɠɟɧɢɹ
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ɦɚɬɟɪɢɚɥɚ ɩɨ ɪɚɛɨɱɟɦɭ ɨɪɝɚɧɭ, ɚ ɩɪɢ ɡɧɚɱɟɧɢɹɯ
 > 90 . ɝɨɪɧɚɹ ɦɚɫɫɚ ɧɚɱɢɧɚɟɬ ɞɜɢɝɚɬɶɫɹ ɜ ɩɪɨ-
ɬɢɜɨɩɨɥɨɠɧɨɦ ɧɚɩɪɚɜɥɟɧɢɢ – ɫɧɢɡɭ ɜɜɟɪɯ.

ʋ 1 2 3 4 5 6 7 8 9 
W 0 0 0 0 0 9 0 15 0 
Ȗ 20 30 38 38 38 38 38 38 60 
ȡ 2 2 4,9 2,6 2 2 1,4 2 2 

. 2. 

ʋ 1 2 3 4 5 6 7 8 9 
W 0 0 0 0 0 0 9 0 15 
Ȗ 20 38 30 38 38 38 38 60 38 
ȡ 2 4,9 2 2 2,6 1,4 2 2 2 

. 3. 

Ɂɚɜɢɫɢɦɨɫɬɶ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɤɥɚɫɫɢɮɢɤɚɰɢɢ
ɜɥɚɠɧɨɝɨ ɲɥɚɤɨɜɨɝɨ ɨɬɫɟɜɚ ɩɪɢ ɜɚɪɶɢɪɨɜɚɧɢɢ ɪɟ-
ɠɢɦɧɵɦɢ ɩɚɪɚɦɟɬɪɚɦɢ ȼȼȽ ɩɨɤɚɡɚɧɚ ɧɚ ɪɢɫ.4. ȼɵ-
ɫɨɤɢɟ ɡɧɚɱɟɧɢɹ ɢ ɩɪɢɜɨɞɹɬ ɤ ɧɟɥɢɧɟɣɧɨɦɭ ɫɧɢ-
ɠɟɧɢɸ ɮɭɧɤɰɢɢ E(W), ɚ ɩɪɢ ɨɫɬɚɥɶɧɵɯ ɩɚɪɚɦɟɬɪɚɯ
ɞɚɧɧɚɹ ɮɭɧɤɰɢɹ ɭɛɵɜɚɟɬ ɥɢɧɟɣɧɨ.

ɇɚ ɪɢɫ. 5 ɢɡɨɛɪɚɠɟɧɚ ɡɚɜɢɫɢɦɨɫɬɶ ɷɮɮɟɤɬɢɜɧɨɫɬɢ
ɝɪɨɯɨɱɟɧɢɹ ɨɬ ɩɥɨɬɧɨɫɬɢ ɝɨɪɧɵɯ ɩɨɪɨɞ. ȼɫɟ ɝɪɚɮɢɤɢ
ɧɟɥɢɧɟɣɧɨ ɜɨɡɪɚɫɬɚɸɬ ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ ɩɥɨɬɧɨɫɬɢ
ɝɪɨɯɨɬɢɦɨɝɨ ɦɚɬɟɪɢɚɥɚ, ɱɬɨ ɨɛɭɫɥɨɜɥɟɧɨ ɜɥɢɹɧɢɟɦ
ɫɢɥɵ ɬɹɠɟɫɬɢ ɧɚ ɩɪɨɫɟɢɜɚɟɦɭɸ ɱɚɫɬɢɰɭ.

ʋ 1 2 3 4 5 6 7 8 9 
Ȧ 1500 1300 1500 1500 1700 1500 1500 1500 2100 
A 1 2 2 2 2 2 2 4 2 
ȕ 45 45 45 30 45 90 0 45 45 

. 4. 

ʋ 1 2 3 4 5 6 7 8 9 

Ȧ 1500 1300 1500 1500 1500 1500 1500 1700 2100 

A 2 2 1 2 2 2 4 2 2 

ȕ 90 45 45 45 30 0 45 45 45 

. 5. 

Ɂɚɜɢɫɢɦɨɫɬɶ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɝɪɨɯɨɱɟɧɢɹ ɨɬ ɩɪɨ-
ɰɟɧɬɧɨɝɨ ɫɨɞɟɪɠɚɧɢɹ ɩɨɞɪɟɲɟɬɧɨɝɨ ɤɥɚɫɫɚ ɜ ɢɫɯɨɞ-
ɧɨɦ ɦɚɬɟɪɢɚɥɟ, ɩɪɢ ɪɚɡɥɢɱɧɵɯ ɜɚɪɢɚɰɢɹɯ ɪɟɠɢɦɧɵɯ
ɩɚɪɚɦɟɬɪɨɜ ɝɪɨɯɨɬɚ, ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫ.6. Ⱥɧɚɥɢɡɢ-
ɪɭɹ ɩɨɥɭɱɟɧɧɵɟ ɝɪɚɮɢɤɢ, ɯɨɱɟɬɫɹ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɩɪɢ
ɭɜɟɥɢɱɟɧɢɢ ɫɨɞɟɪɠɚɧɢɹ ɩɨɥɭɱɚɟɦɨɣ ɮɪɚɤɰɢɢ ɜ ɢɫ-
ɯɨɞɧɨɦ ɩɪɨɞɭɤɬɟ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɧɟɥɢɧɟɣɧɨ ɭɦɟɧɶ-
ɲɚɟɬɫɹ, ɬ.ɤ. ɩɪɨɰɟɫɫ ɫɟɝɪɟɝɚɰɢɢ ɦɚɬɟɪɢɚɥɚ ɩɪɨɯɨɞɢɬ
ɫɬɪɟɦɢɬɟɥɶɧɟɟ ɢ ɧɚ ɫɵɪɶɟ ɜ ɛɨɥɶɲɟɣ ɫɬɟɩɟɧɢ ɧɚɱɢɧɚ-
ɟɬ ɞɟɣɫɬɜɨɜɚɬɶ ɩɪɨɰɟɫɫ ɩɪɨɫɟɢɜɚɧɢɹ. ɉɪɢ ɷɬɨɦ ɭɜɟ-
ɥɢɱɢɜɚɟɬɫɹ ɤɨɥɢɱɟɫɬɜɨ ɡɟɪɟɧ ɦɚɬɟɪɢɚɥɚ ɧɚ ɩɨɜɟɪɯɧɨ-
ɫɬɢ ɤɨɧɬɚɤɬɚ ɫ ɪɚɛɨɱɢɦ ɨɪɝɚɧɨɦ, ɱɬɨ, ɜ ɫɜɨɸ ɨɱɟɪɟɞɶ,
ɩɪɢɜɨɞɢɬ ɤ „ɤɨɧɤɭɪɟɧɰɢɢ“ ɱɚɫɬɢɰ ɝɪɨɯɨɬɢɦɨɝɨ ɫɵɪɶɹ
ɩɪɢ ɩɪɨɫɟɢɜɚɧɢɢ [8]. 



ISSN 2071-2227, Науковий вісник НГУ, 2012, № 2 67

Г Е О Т Е Х Н І Ч Н А  І  Г І Р Н И Ч А  М Е Х А Н І К А ,  М А Ш И Н О Б У Д У В А Н Н Я

ʋ 1 2 3 4 5 6 7 8 9 
Ȧ 1500 1300 1500 1500 1500 1500 1700 1500 2100
A 1 2 2 2 2 2 2 4 2 
ȕ 45 45 45 90 30 0 45 45 45 

. 6. 
-

. ɗɮɮɟɤɬɢɜɧɨɫɬɶ ɤɥɚɫɫɢɮɢɤɚɰɢɢ ɝɨɪɧɨɣ
ɦɚɫɫɵ ɧɚ ȼȼȽ ɫɭɳɟɫɬɜɟɧɧɨ ɡɚɜɢɫɢɬ ɨɬ ɟɺ ɫɜɨɣɫɬɜ.
Ɍɚɤ ɭɜɟɥɢɱɟɧɢɟ ɫɨɞɟɪɠɚɧɢɹ ɬɨɜɚɪɧɨɝɨ ɤɥɚɫɫɚ ɜ ɢɫ-
ɯɨɞɧɨɦ ɩɪɨɞɭɤɬɟ ɩɪɢɜɨɞɢɬ ɤ ɫɧɢɠɟɧɢɸ ɷɮɮɟɤɬɢɜɧɨ-
ɫɬɢ ɩɪɨɫɟɢɜɚɧɢɹ, ɚ ɩɥɨɬɧɨɫɬɶ ɦɚɬɟɪɢɚɥɚ ɧɚɨɛɨɪɨɬ – ɤ
ɟɟ ɪɨɫɬɭ. Ɉɞɧɢɦ ɢɡ ɜɚɠɧɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɦɚɬɟɪɢɚɥɚ,
ɨɤɚɡɵɜɚɸɳɢɦ ɡɧɚɱɢɬɟɥɶɧɨɟ ɜɥɢɹɧɢɟ ɧɚ ɩɪɨɰɟɫɫ ɪɚɡ-
ɞɟɥɟɧɢɹ, ɹɜɥɹɟɬɫɹ ɟɝɨ ɜɥɚɠɧɨɫɬɶ, ɤɨɬɨɪɚɹ ɧɟɩɨɫɪɟɞ-
ɫɬɜɟɧɧɨ ɩɪɢɜɨɞɢɬ ɤ ɚɤɬɢɜɢɡɚɰɢɢ ɫɢɥ ɜɹɡɤɨɝɨ ɫɰɟɩɥɟ-
ɧɢɹ ɱɚɫɬɢɰ ɦɚɬɟɪɢɚɥɚ ɦɟɠɞɭ ɫɨɛɨɣ ɢ ɢɯ ɨɤɨɦɤɨɜɚ-
ɧɢɸ.

ɉɪɢ ɪɚɡɞɟɥɟɧɢɢ ɜɥɚɠɧɨɣ ɝɨɪɧɨɣ ɦɚɫɫɵ ɧɚ ȼȼȽ, ɫ
ɜɵɫɨɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɶɸ, ɧɟɨɛɯɨɞɢɦɨ ɡɚɞɚɬɶɫɹ ɬɚ-
ɤɢɦɢ ɪɟɠɢɦɧɵɦɢ ɩɚɪɚɦɟɬɪɚɦɢ ɦɚɲɢɧɵ, ɩɪɢ ɤɨɬɨ-
ɪɵɯ ɪɟɚɥɢɡɭɸɬɫɹ ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɵɟ ɤɨɥɟɛɚɧɢɹ ɪɚɛɨ-
ɱɟɝɨ ɨɪɝɚɧɚ ɫ ɦɚɥɨɣ ɚɦɩɥɢɬɭɞɨɣ, ɱɚɫɬɨɬɨɣ ɩɨɪɹɞɤɚ
21–25 Ƚɰ ɢ ɭɝɥɨɦ ɧɚɩɪɚɜɥɟɧɢɹ ɤɨɥɟɛɚɧɢɣ ɜ ɞɢɚɩɚɡɨ-
ɧɟ 45–60 ɝɪɚɞ. Ɍɚɤ, ɩɪɢ ɝɪɨɯɨɱɟɧɢɢ ɦɚɬɟɪɢɚɥɚ
(–3 ɦɦ) ɬɨɧɤɢɦ ɫɥɨɟɦ ɫ ɫɨɞɟɪɠɚɧɢɟɦ ɜɥɚɝɢ ɨɤɨɥɨ
15%, ɫɤɥɨɧɧɨɣ ɤ ɚɝɥɨɦɟɪɢɪɨɜɚɧɢɸ, ɷɮɮɟɤɬɢɜɧɨɫɬɶ
ɤɥɚɫɫɢɮɢɤɚɰɢɢ ɫɨɫɬɚɜɢɥɚ ɨɬ 91 ɞɨ 94% ɩɪɢ 38% ɫɨ-
ɞɟɪɠɚɧɢɢ ɩɨɞɪɟɲɟɬɧɨɝɨ ɩɪɨɞɭɤɬɚ ɜ ɢɫɯɨɞɧɨɦ ɫɵɪɶɟ.
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. ȼɢɡɧɚɱɟɧɧɹ ɤɨɦɩɥɟɤɫɧɨɝɨ ɜɩɥɢɜɭ ɪɟɠɢɦ-
ɧɢɯ ɩɚɪɚɦɟɬɪɿɜ ɜɟɪɬɢɤɚɥɶɧɨɝɨ ɜɿɛɪɚɰɿɣɧɨɝɨ ɝɪɨɯɨɬɭ
ɣ ɜɥɚɫɬɢɜɨɫɬɟɣ ɝɿɪɫɶɤɨʀ ɦɚɫɢ ɧɚ ɟɮɟɤɬɢɜɧɿɫɬɶ ɤɥɚɫɢ-
ɮɿɤɚɰɿʀ ɦɿɧɟɪɚɥɶɧɨʀ ɫɢɪɨɜɢɧɢ.

. ɇɚ ɟɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨɦɭ ɡɪɚɡɤɭ ɝɪɨɯɨ-
ɬɭ, ɫɩɪɨɟɤɬɨɜɚɧɨɦɭ ɣ ɜɢɝɨɬɨɜɥɟɧɨɦɭ ɭ ɜɿɞɞɿɥɿ ɦɟɯɚ-
ɧɿɤɢ ɦɚɲɢɧ ɿ ɩɪɨɰɟɫɿɜ ɩɟɪɟɪɨɛɤɢ ɦɿɧɟɪɚɥɶɧɨʀ ɫɢɪɨ-
ɜɢɧɢ ȱɧɫɬɢɬɭɬɭ ɝɟɨɬɟɯɧɿɱɧɨʀ ɦɟɯɚɧɿɤɢ ɿɦ. Ɇ.ɋ. ɉɨɥɹ-
ɤɨɜɚ ɇȺɇ ɍɤɪɚʀɧɢ, ɩɪɨɜɟɞɟɧɨ ɞɨɫɥɿɞɠɟɧɧɹ ɡɿ ɜɫɬɚ-
ɧɨɜɥɟɧɧɹ ɤɨɦɩɥɟɤɫɧɨɝɨ ɜɩɥɢɜɭ ɧɚ ɟɮɟɤɬɢɜɧɿɫɬɶ ɤɥɚ-
ɫɢɮɿɤɚɰɿʀ ɦɚɲɢɧɢ ɧɚɫɬɭɩɧɢɯ ɮɚɤɬɨɪɿɜ: ɱɚɫɬɨɬɢ ɨɛɟɪ-
ɬɚɧɧɹ ɜɚɥɭ ɜɿɛɪɨɡɛɭɞɧɢɤɚ, ɤɭɬɚ ɧɚɩɪɚɜɥɟɧɧɹ ɣ ɚɦɩɥɿ-
ɬɭɞɢ ɤɨɥɢɜɚɧɶ, ɩɪɨɰɟɧɬɧɨɝɨ ɜɦɿɫɬɭ ɩɿɞɪɟɲɿɬɧɨɝɨ
ɤɥɚɫɭ ɭ ɜɢɯɿɞɧɨɦɭ ɩɪɨɞɭɤɬɿ, ɳɿɥɶɧɨɫɬɿ ɣ ɜɨɥɨɝɨɫɬɿ
ɦɚɬɟɪɿɚɥɭ. ɍ ɯɨɞɿ ɟɤɫɩɟɪɢɦɟɧɬɿɜ ɜɚɪɿɸɜɚɜɫɹ ɨɞɢɧ ɿɡ
ɩɚɪɚɦɟɬɪɿɜ ɩɪɢ ɮɿɤɫɨɜɚɧɢɯ ɡɧɚɱɟɧɧɹɯ ɿɧɲɢɯ, ɚ ɩɨɬɿɦ
ɟɤɫɩɟɪɢɦɟɧɬɢ ɩɨɜɬɨɪɸɜɚɥɢɫɹ ɩɪɢ ɿɧɲɢɯ ɡɧɚɱɟɧɧɹɯ
ɮɿɤɫɨɜɚɧɢɯ ɡɦɿɧɧɢɯ.

. ɋɬɜɨɪɟɧɨ ɤɨɧɫɬɪɭɤɰɿɸ ɜɟɪɬɢɤɚɥɶɧɨ-
ɝɨ ɜɿɛɪɚɰɿɣɧɨɝɨ ɝɪɨɯɨɬɭ, ɦɚɫɚ ɹɤɨɝɨ 1,3 ɬ. ɩɪɢ ɩɥɨɳɿ
ɩɪɨɫɿɜɚɸɱɨʀ ɩɨɜɟɪɯɧɿ 3,2 ɦ2. ɍ ɯɨɞɿ ɟɤɫɩɟɪɢɦɟɧɬɿɜ
ɛɭɥɨ ɜɫɬɚɧɨɜɥɟɧɨ, ɳɨ ɡɛɿɥɶɲɟɧɧɹ ɚɦɩɥɿɬɭɞɢ ɤɨɥɢ-
ɜɚɧɶ ɤɨɪɨɛɚ ɝɪɨɯɨɬɭ, ɱɚɫɬɨɬɢ ɨɛɟɪɬɚɧɧɹ ɜɚɥɭ ɜɿɛɪɨɡ-
ɛɭɞɧɢɤɚ ɣ ɤɭɬɚ ɣɨɝɨ ɧɚɯɢɥɭ ɧɟɝɚɬɢɜɧɨ ɜɩɥɢɜɚɸɬɶ ɧɚ
ɟɮɟɤɬɢɜɧɿɫɬɶ ɤɥɚɫɢɮɿɤɚɰɿʀ. Ʉɪɿɦ ɰɶɨɝɨ, ɩɿɞɜɢɳɟɧɧɹ
ɜɨɥɨɝɨɫɬɿ ɝɿɪɫɶɤɨʀ ɦɚɫɢ ɣ ɩɪɨɰɟɧɬɧɨɝɨ ɜɦɿɫɬɭ ɩɿɞɪɟ-
ɲɿɬɧɨɝɨ ɤɥɚɫɭ ɭ ɜɯɿɞɧɨɦɭ ɦɚɬɟɪɿɚɥɿ ɬɚɤɨɠ ɧɟɝɚɬɢɜɧɨ
ɩɨɡɧɚɱɚɽɬɶɫɹ ɧɚ ɬɟɯɧɨɥɨɝɿɱɧɨɦɭ ɩɨɤɚɡɧɢɤɭ, ɚ ɳɿɥɶ-
ɧɿɫɬɶ ɝɿɪɫɶɤɨʀ ɩɨɪɨɞɢ, ɧɚɜɩɚɤɢ – ɩɨɡɢɬɢɜɧɨ. ɉɪɢ ɪɨɡ-
ɞɿɥɟɧɧɿ ɜɨɥɨɝɨʀ ɝɿɪɫɶɤɨʀ ɦɚɫɢ ɧɚ ɜɟɪɬɢɤɚɥɶɧɨɦɭ ɜɿɛ-
ɪɚɰɿɣɧɨɦɭ ɝɪɨɯɨɬɿ, ɡ ɜɢɫɨɤɨɸ ɟɮɟɤɬɢɜɧɿɫɬɸ, ɡɧɚɱɟɧ-
ɧɹ ɪɟɠɢɦɧɢɯ ɩɚɪɚɦɟɬɪɿɜ ɦɚɲɢɧɢ ɩɨɜɢɧɧɿ ɛɭɬɢ ɧɚ-
ɫɬɭɩɧɢɦɢ: ɚɦɩɥɿɬɭɞɚ ɤɨɥɢɜɚɧɶ ɤɨɪɨɛɚ ɝɪɨɯɨɬɭ – 1–
2 ɦɦ, ɱɚɫɬɨɬɚ ɤɨɥɢɜɚɧɶ 21–25 Ƚɰ ɿ ɤɭɬ ɧɚɩɪɹɦɤɭ ɤɨ-
ɥɢɜɚɧɶ ɭ ɞɿɚɩɚɡɨɧɿ 45–60°. ɉɪɢ ɰɶɨɦɭ ɪɟɚɥɿɡɭɸɬɶɫɹ
ɩɪɨɫɬɨɪɨɜɿ ɤɨɥɢɜɚɧɧɹ ɪɨɛɨɱɨɝɨ ɨɪɝɚɧɭ, ɦɚɬɟɪɿɚɥ
ɲɜɢɞɲɟ ɩɟɪɟɦɿɲɭɽɬɶɫɹ, ɫɟɝɪɟɝɭɽ ɣ ɩɪɨɫɿɜɚɽɬɶɫɹ.

. ȼɫɬɚɧɨɜɥɟɧɨ ɡɚɥɟɠɧɿɫɬɶ ɤɨɦ-
ɩɥɟɤɫɧɨɝɨ ɜɩɥɢɜɭ ɞɨɦɿɧɭɸɱɢɯ ɪɟɠɢɦɧɢɯ ɩɚɪɚɦɟɬɪɿɜ
ɝɪɨɯɨɬɭ ɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɝɿɪɫɶɤɨʀ ɦɚɫɢ ɧɚ ɟɮɟɤɬɢɜ-
ɧɿɫɬɶ ɤɥɚɫɢɮɿɤɚɰɿʀ ɦɚɲɢɧɢ. ɉɪɢ ɰɶɨɦɭ, ɜɫɬɚɧɨɜɥɟɧɿ
ɡɚɤɨɧ ɡɦɿɧɢ ɟɮɟɤɬɢɜɧɨɫɬɿ ɩɪɨɫɿɜɚɧɧɹ ɬɚ ɣɨɝɨ ɤɿɥɶɤɿɫ-
ɧɿ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ, ɳɨ ɞɨɡɜɨɥɹɽ ɧɚɞɚɥɿ ɫɤɥɚɫɬɢ ɦɚɬɟ-
ɦɚɬɢɱɧɭ ɦɨɞɟɥɶ ɩɪɨɰɟɫɭ.

. ȼɢɤɨɧɚɧɿ ɞɨɫɥɿɞɠɟɧɧɹ
ɞɨɡɜɨɥɹɸɬɶ ɜɢɡɧɚɱɢɬɢ ɨɛɥɚɫɬɶ ɪɚɰɿɨɧɚɥɶɧɢɯ ɩɚɪɚɦɟ-
ɬɪɿɜ ɜɟɪɬɢɤɚɥɶɧɨɝɨ ɜɿɛɪɚɰɿɣɧɨɝɨ ɝɪɨɯɨɬɭ ɩɪɢ ɤɥɚɫɢ-
ɮɿɤɚɰɿʀ ɦɿɧɟɪɚɥɶɧɨʀ ɫɢɪɨɜɢɧɢ. Ɂɚ ɪɟɡɭɥɶɬɚɬɚɦɢ ɞɨɫɥɿ-

ɞɠɟɧɶ ɝɪɨɯɨɬ ɪɟɤɨɦɟɧɞɨɜɚɧɨ ɞɨ ɲɢɪɨɤɨɝɨ ɩɪɨɦɢɫɥɨ-
ɜɨɝɨ ɡɚɫɬɨɫɭɜɚɧɧɹ.
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Purpose. To determine complex influence of mode 
parameters of a vertical vibrating screen and properties 
of mined rock on efficiency of classification of mineral 
raw materials. 

Methodology. On the experimental sample of the 
screen designed and produced by Department of Machine 
Mechanics and Mineral Raw Materials Treatment 
Processes of N.S. Poliakov Institute of Geotechnical Me-
chanics of NAS of Ukraine, researches on establishment 
of complex influence of following factors on classifica-
tion efficiency were carried out: frequencies of rotation 
of a vibrator shaft, an angle of a direction and amplitude 
of fluctuations, percentage of throughproduct in the ini-
tial product, density and humidity of a material. During 
experiments one of parameters varied at the fixed values 
of others, and then experiments repeated at other values 
of the fixed variables.  

Findings. Construction of the vertical vibrating 
screen, which weighs 1.3 tons, is created with the area of 
a sifting surface 3.2 m2. During experiments we estab-
lished that the increase in amplitude of fluctuations of the 
box of the screen, frequency of rotation of the vibrator 
shaft and the angle of its inclination makes negative im-
pact on classification efficiency. Increase of humidity of 
mined rock and of throughproduct content in the initial 
material negatively affects a technological indicator but 
higher rock density has positive effect. During screening 
of damp mined rock on the vertical vibrating screen, with 
high efficiency, values of mode parameters should be as 
follows: amplitude of fluctuations of the screen box – 1–
2 mm, frequency of fluctuations of 21–25 Hz and the an-
gle of a fluctuations direction in the range of 45–60°. As 
the spatial fluctuations of the working body are realized 
the material mixes up, segregates and is sifted faster.  

Originality. Dependence of complex influence of 
dominating mode parameters of the screen and rock cha-
racteristics on classification efficiency was established. 
And the law of change of the screening efficiency and 
quantitative characteristics that allows making mathemat-
ical model of process was determined. 

Practical value. The executed researches allow de-
fining range of the vertical vibrating screen rational pa-
rameters for mineral raw materials classification. As the 
result of research the screen is recommended to wide in-
dustrial application. 

Keywords: vertical vibrating screen, efficiency of 
classification, vibration, mode parameters, properties of 
rock 
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