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ɋ.ȼ. ɋɚɜɟɥɶɟɜ, Ƚ.Ƚ. Ȼɭɪɵɣ, ɂ.Ʉ. ɉɨɬɟɪɹɟɜ 
ɎȽȻɈɍ ȼɉɈ «ɋɢɛȺȾɂ», Ɋɨɫɫɢɹ, ɝ. Ɉɦɫɤ. 

 

Аɧɧɨɬɚɰиɹ. ȼ ɞɚɧɧɨɣ ɫɬɚɬɶɟ ɪɚɫɫɦɨɬɪɟɧɨ ɩɪɢɦɟɧɟɧɢɟ ɚɥɝɨɪɢɬɦɚ ɩɨɞɛɨɪɚ ɪɚ-
ɰɢɨɧɚɥɶɧɵɯ ɪɟɠɢɦɧɵɯ ɩɚɪɚɦɟɬɪɨɜ ɜɢɛɪɚɰɢɨɧɧɵɯ ɤɚɬɤɨɜ ɫ ɭɱɟɬɨɦ ɦɚɤɫɢɦɚɥɶɧɵɯ 
ɡɧɚɱɟɧɢɣ ɜɢɛɪɨɭɫɤɨɪɟɧɢɣ ɦɚɫɫɵ ɭɩɥɨɬɧяɟɦɨɝɨ ɝɪɭɧɬɚ. Ɉɩɪɟɞɟɥɟɧɚ ɡɚɜɢɫɢɦɨɫɬɶ ɞɥя 
ɧɚɯɨɠɞɟɧɢя ɦɚɫɫɵ ɭɩɥɨɬɧяɟɦɨɝɨ ɝɪɭɧɬɚ, ɨɝɪɚɧɢɱɟɧɧɨɣ ɡɧɚɱɟɧɢяɦɢ ɜɢɛɪɨɭɫɤɨɪɟɧɢɣ, 
ɧɢɠɟ ɤɨɬɨɪɵɯ ɞɟɮɨɪɦɚɰɢя ɝɪɭɧɬɚ ɧɟ ɩɪɨɢɫɯɨɞɢɬ, ɱɬɨ ɪɚɧɟɟ ɧɟ ɭɱɢɬɵɜɚɥɨɫɶ ɩɪɢ ɨɩ-
ɪɟɞɟɥɟɧɢɢ ɦɚɫɫɵ ɭɩɥɨɬɧяɟɦɨɝɨ ɝɪɭɧɬɚ. ɍɬɨɱɧɟɧɢɟ ɡɧɚɱɟɧɢɣ ɦɚɫɫɵ ɭɩɥɨɬɧяɟɦɨɝɨ 
ɝɪɭɧɬɚ ɩɨɡɜɨɥɢɬ ɩɨɞɛɢɪɚɬɶ ɛɨɥɟɟ ɪɚɰɢɨɧɚɥɶɧɵɟ ɪɟɠɢɦɧɵɟ ɩɚɪɚɦɟɬɪɵ ɜɢɛɪɚɰɢɨɧ-
ɧɵɯ ɤɚɬɤɨɜ, ɱɬɨ ɩɨɡɜɨɥɢɬ ɩɨɜɵɫɢɬɶ ɢɯ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ. 

 

Кɥɸɱеɜые ɫɥɨɜɚ: ɭɩɥɨɬɧɟɧɢɟ, ɜɢɛɪɚɰɢɨɧɧɵɣ ɤɚɬɨɤ, ɜɢɛɪɚɰɢя, ɝɪɭɧɬ, ɜɢɛɪɨɭɫɤɨ-
ɪɟɧɢя.  
 
ȼɜɟɞɟɧɢɟ 
ɉɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɷɤɫɩɥɭɚɬɚɰɢɢ ɚɜɬɨ-

ɦɨɛɢɥɶɧɵɯ ɞɨɪɨɝ ɜɨ ɦɧɨɝɨɦ ɡɚɜɢɫɢɬ ɨɬ ɤɚɱɟ-
ɫɬɜɚ ɭɩɥɨɬɧɟɧɢɹ ɡɟɦɥɹɧɨɝɨ ɩɨɥɨɬɧɚ. ɇɟɤɚɱɟ-
ɫɬɜɟɧɧɨɟ ɭɩɥɨɬɧɟɧɢɟ ɦɨɠɟɬ ɩɪɢɜɟɫɬɢ ɤ ɪɚɡ-
ɪɭɲɟɧɢɸ ɞɨɪɨɠɧɨɝɨ ɩɨɥɨɬɧɚ, ɢ ɤɚɤ ɫɥɟɞɫɬ-
ɜɢɟ, ɤ ɛɨɥɶɲɢɦ ɮɢɧɚɧɫɨɜɵɦ ɩɨɬɟɪɹɦ ɩɪɢ 
ɫɬɪɨɢɬɟɥɶɫɬɜɟ. Ɉɞɧɚɤɨ ɧɚ ɫɬɨɢɦɨɫɬɶ ɫɬɪɨɢ-
ɬɟɥɶɫɬɜɚ ɚɜɬɨɦɨɛɢɥɶɧɵɯ ɞɨɪɨɝ ɬɚɤɠɟ ɜɥɢɹɟɬ 
ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɷɤɫɩɥɭɚɬɚɰɢɢ ɞɨɪɨɠɧɵɯ 
ɦɚɲɢɧ: ɱɟɦ ɨɧɚ ɞɨɥɶɲɟ, ɬɟɦ ɞɨɪɨɠɟ ɫɬɪɨɢ-
ɬɟɥɶɫɬɜɨ. ȼ ɧɚɲɢ ɞɧɢ ɧɚɢɛɨɥɟɟ ɪɚɫɩɪɨɫɬɪɚ-
ɧɟɧɧɵɦɢ ɞɨɪɨɠɧɵɦɢ ɦɚɲɢɧɚɦɢ, ɩɪɟɞɧɚɡɧɚ-
ɱɟɧɧɵɦɢ ɞɥɹ ɭɩɥɨɬɧɟɧɢɹ ɝɪɭɧɬɨɜ, ɹɜɥɹɸɬɫɹ 
ɜɢɛɪɚɰɢɨɧɧɵɟ ɤɚɬɤɢ. ȼɚɠɧɨ ɞɨɛɢɬɶɫɹ ɤɚɱɟɫɬ-
ɜɟɧɧɨɝɨ ɭɩɥɨɬɧɟɧɢɹ ɡɟɦɥɹɧɨɝɨ ɩɨɥɨɬɧɚ ɩɪɢ 
ɦɢɧɢɦɚɥɶɧɨɦ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɤɚɬɤɚ. ɇɢɠɟ 
ɨɩɢɫɚɧ ɚɥɝɨɪɢɬɦ ɩɨɞɛɨɪɚ ɪɟɠɢɦɧɵɯ ɩɚɪɚ-
ɦɟɬɪɨɜ ɜɢɛɪɨɤɚɬɤɨɜ, ɩɨɡɜɨɥɹɸɳɢɣ ɞɨɛɢɬɶɫɹ 
ɤɚɱɟɫɬɜɟɧɧɨɝɨ ɭɩɥɨɬɧɟɧɢɹ, ɫ ɦɚɤɫɢɦɚɥɶɧɨɣ 
ɞɥɹ ɤɚɬɤɨɜ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶɸ. ȼ ɞɚɧɧɨɦ 
ɚɥɝɨɪɢɬɦɟ ɛɵɥɢ ɭɬɨɱɧɟɧɵ ɪɟɠɢɦɧɵɟ ɩɚɪɚ-
ɦɟɬɪɵ ɜɢɛɪɚɰɢɨɧɧɵɯ ɤɚɬɤɨɜ ɧɚ ɨɫɧɨɜɚɧɢɢ 
ɢɫɫɥɟɞɨɜɚɧɢɣ ɜɢɛɪɨɭɫɤɨɪɟɧɢɣ ɜ ɝɪɭɧɬɟ, ɭɩ-
ɥɨɬɧɹɟɦɨɦ ɜɢɛɪɚɰɢɨɧɧɵɦɢ ɤɚɬɤɚɦɢ. Ⱦɥɹ 
ɩɪɢɦɟɧɟɧɢɹ ɞɚɧɧɨɝɨ ɚɥɝɨɪɢɬɦɚ ɧɚ ɩɪɚɤɬɢɤɟ 
ɨɧ ɛɵɥ ɪɟɚɥɢɡɨɜɚɧ ɜ ɩɪɨɝɪɚɦɦɧɨɦ ɩɪɨɞɭɤɬɟ 
MТМrosoПЭ VТsЮКХ BКsТМ, ɤɨɬɨɪɵɣ ɩɨɡɜɨɥɹɟɬ ɛɵ-
ɫɬɪɨ ɩɪɨɜɟɫɬɢ ɜɫɟ ɪɚɫɱɟɬɵ. 

ɉɨɞɛɨɪ ɪɚɰɢɨɧɚɥɶɧɵɯ ɪɟɠɢɦɧɵɯ ɩɚ-
ɪɚɦɟɬɪɨɜ ɜɢɛɪɚɰɢɨɧɧɨɝɨ ɤɚɬɤɚ 

Ɋɚɫɫɦɨɬɪɢɦ ɪɚɡɥɢɱɧɵɟ ɱɚɫɬɨɬɵ ɤɨɥɟɛɚ-
ɧɢɣ ɜɢɛɪɨɜɨɡɛɭɞɢɬɟɥɹ ɜ ɞɢɚɩɚɡɨɧɟ ɨɬ 30 ɞɨ 
60Ƚɰ, ɬɚɤ ɤɚɤ ɷɬɨɬ ɞɢɚɩɚɡɨɧ ɱɚɫɬɨɬ ɧɚɢɛɨɥɟɟ 
ɷɮɮɟɤɬɢɜɟɧ Д1]. ɉɪɨɝɪɚɦɦɚ ɜɵɛɢɪɚɟɬ ɡɧɚɱɟ-
ɧɢɟ ɱɚɫɬɨɬɵ ɤɨɥɟɛɚɧɢɣ ɜɢɛɪɨɜɨɡɛɭɞɢɬɟɥɹ ɢɡ 
ɞɚɧɧɨɝɨ ɞɢɚɩɚɡɨɧɚ ɩɪɢ ɭɩɥɨɬɧɟɧɢɢ ɝɪɭɧɬɚ ɨɬ 

ɧɚɱɚɥɶɧɨɣ ɞɨ ɬɪɟɛɭɟɦɨɣ ɩɥɨɬɧɨɫɬɢ. Ɂɧɚɱɟɧɢɹ 
ɱɚɫɬɨɬɵ ɞɨɥɠɧɵ ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ ɭɫɥɨɜɢɹɦ  
ɷɮɮɟɤɬɢɜɧɨɝɨ ɩɪɨɬɟɤɚɧɢɹ ɩɪɨɰɟɫɫɚ ɭɩɥɨɬɧɟ-
ɧɢɹ Д2]. Ⱦɚɥɟɟ ɩɨ ɷɬɢɦ ɡɧɚɱɟɧɢɹɦ ɱɚɫɬɨɬɵ 
ɨɩɪɟɞɟɥɹɸɬɫɹ ɞɪɭɝɢɟ ɪɟɠɢɦɧɵɟ ɩɚɪɚɦɟɬɪɵ 
ɜɢɛɪɚɰɢɨɧɧɵɯ ɤɚɬɤɨɜ. 

1. ȼɵɧɭɠɞɚɸɳɚɹ ɫɢɥɚ ɜɢɛɪɨɜɨɡɛɭɞɢɬɟɥɹ. 
ɍɱɢɬɵɜɚɹ ɢɫɫɥɟɞɨɜɚɧɢɹ ɩɪɨɮɟɫɫɨɪɚ ɏɚɪ-

ɯɭɬɵ ɇ.ə., ɜɵɧɭɠɞɚɸɳɭɸ ɫɢɥɭ ɜɢɛɪɨɜɨɡɛɭɞɢ-
ɬɟɥɹ ɨɩɪɟɞɟɥɢɦ ɩɨ ɡɚɜɢɫɢɦɨɫɬɢ (1) 

,frm39,4Ɋ 2
ȾȾ                   (1) 

ɝɞɟ Ⱦm  – ɦɚɫɫɚ ɞɟɛɚɥɚɧɫɚ, ɤɝ; Ⱦr  – ɪɚɞɢɭɫ 
ɜɪɚɳɟɧɢɹ ɰɟɧɬɪɚ ɬɹɠɟɫɬɢ ɞɟɛɚɥɚɧɫɚ, ɦ, f  – 
ɱɚɫɬɨɬɚ ɤɨɥɟɛɚɧɢɣ ɜɢɛɪɨɜɨɡɛɭɞɢɬɟɥɹ, Ƚɰ. Д2,3] 

2. Ɉɩɪɟɞɟɥɟɧɢɟ ɪɚɛɨɱɟɣ ɫɤɨɪɨɫɬɢ ɜɢɛɪɚ-
ɰɢɨɧɧɨɝɨ ɤɚɬɤɚ 

ɍɱɢɬɵɜɚɹ ɢɫɫɥɟɞɨɜɚɧɢɹ ɩɪɨɮɟɫɫɨɪɚ ɏɚɪ-
ɯɭɬɵ ɇ.ə. ɢ ɞɪɭɝɢɯ ɢɫɫɥɟɞɨɜɚɬɟɥɟɣ ɪɚɛɨɱɭɸ 
ɫɤɨɪɨɫɬɶ ɜɢɛɪɚɰɢɨɧɧɨɝɨ ɤɚɬɤɚ ɨɩɪɟɞɟɥɢɦ ɩɨ 
ɮɨɪɦɭɥɟ (2), ɞɥɢɧɭ ɞɭɝɢ ɩɹɬɧɚ ɤɨɧɬɚɤɬɚ ɜɚɥɶ-
ɰɚ ɫ ɝɪɭɧɬɨɦ ɩɨ ɮɨɪɦɭɥɟ (3), ɤɨɷɮɮɢɰɢɟɧɬ 
ɩɪɟɜɵɲɟɧɢɹ ɩɨ ɮɨɪɦɭɥɟ (4) 
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ɝɞɟ Н – ɞɥɢɧɚ ɞɭɝɢ ɩɹɬɧɚ ɤɨɧɬɚɤɬɚ ɜɚɥɶɰɚ 
ɫ ɝɪɭɧɬɨɦ, ɦ; nɰ – ɩɨɬɪɟɛɧɨɟ ɱɢɫɥɨ ɰɢɤɥɨɜ 
ɧɚɝɪɭɡɤɢ ɩɪɢ ɭɩɥɨɬɧɟɧɢɢ (ɞɥɹ ɫɜɹɡɧɨɝɨ ɝɪɭɧɬɚ 
nɰ=20000; ɞɥɹ ɧɟɫɜɹɡɧɨɝɨ nɰ=5000); nɩɪ – ɱɢɫ-
ɥɨ ɩɪɨɯɨɞɨɜ ɤɚɬɤɚ; П – ɱɚɫɬɨɬɚ ɤɨɥɟɛɚɧɢɣ 
ɜɢɛɪɨɜɨɡɛɭɞɢɬɟɥɹ, Ƚɰ; Ц2 – ɦɚɫɫɚ ɜɚɥɶɰɚ ɫ 
ɩɪɢɝɪɭɡɨɦ ɨɬ ɜɟɫɚ ɤɚɬɤɚ, ɤɝ; ȼ – ɲɢɪɢɧɚ ɜɚɥɶ-
ɰɚ ɤɚɬɤɚ, ɦ; R – ɪɚɞɢɭɫ ɜɚɥɶɰɚ, ɦ; ȿ – ɦɨɞɭɥɶ 
ɞɟɮɨɪɦɚɰɢɢ ɝɪɭɧɬɚ, ɉɚ Д2, 3]. 

ɉɨ ɮɨɪɦɭɥɚɦ, ɜɵɜɟɞɟɧɧɵɦ ɩɪɨɮɟɫɫɨɪɨɦ 
ɏɚɪɯɭɬɨɣ ɇ.ə., Д2] ɨɩɪɟɞɟɥɢɦ ɦɨɞɭɥɶ ɞɟɮɨɪ-
ɦɚɰɢɢ ɝɪɭɧɬɚ ɩɨ ɪɟɝɪɟɫɫɢɨɧɧɵɦ ɡɚɜɢɫɢɦɨɫɬɹɦ 
ɞɥɹ ɫɜɹɡɧɨɝɨ ɝɪɭɧɬɚ (5) ɢ ɧɟɫɜɹɡɧɨɝɨ ɝɪɭɧɬɚ (6).  
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ɝɞɟ ρ – ɩɥɨɬɧɨɫɬɶ ɫɭɯɨɝɨ ɝɪɭɧɬɚ, ɤɝ/ɦ3; ρЦКб 
– ɦɚɤɫɢɦɚɥɶɧɚɹ ɫɬɚɧɞɚɪɬɧɚɹ ɩɥɨɬɧɨɫɬɶ ɝɪɭɧ-
ɬɚ, ɤɝ/ɦ3 Д3]. 

ɉɨɞɛɨɪ ɪɚɛɨɱɟɣ ɫɤɨɪɨɫɬɢ ɜɢɛɪɚɰɢɨɧɧɨɝɨ 
ɤɚɬɤɚ ɡɚɜɢɫɢɬ ɨɬ ɧɚɩɪɹɠɟɧɢɹ ɧɚ ɩɹɬɧɟ ɤɨɧɬɚɤ-
ɬɚ ɜɚɥɶɰɚ ɫ ɝɪɭɧɬɨɦ, ɤɨɬɨɪɨɟ ɧɟ ɞɨɥɠɧɨ ɩɪɟ-
ɜɵɲɚɬɶ ɩɪɟɞɟɥɚ ɩɪɨɱɧɨɫɬɢ ɝɪɭɧɬɚ. ɉɨ ɮɨɪ-
ɦɭɥɚɦ, ɜɵɜɟɞɟɧɧɵɦ ɩɪɨɮɟɫɫɨɪɨɦ ɏɚɪɯɭɬɨɣ 
ɇ.ə., Д2] ɧɚɩɪɹɠɟɧɢɟ ɧɚ ɩɹɬɧɟ ɤɨɧɬɚɤɬɚ ɜɚɥɶɰɚ ɫ 
ɝɪɭɧɬɨɦ ɨɩɪɟɞɟɥɢɦ ɩɨ ɡɚɜɢɫɢɦɨɫɬɢ (7) 

dB
m9,81PКσ 2

ɩɪ 
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   ,               (7) 

ɉɨ ɮɨɪɦɭɥɚɦ, ɜɵɜɟɞɟɧɧɵɦ ɩɪɨɮɟɫɫɨɪɚ-
ɦɢ ɏɚɪɯɭɬɨɣ ɇ.ə., ȼɹɥɨɜɵɦ ɋ.ɋ., Ɍɪɨɮɢɦɨ-
ɜɵɦ ȼ.Ɍ., Д2,4] ɨɩɪɟɞɟɥɢɦ ɩɪɟɞɟɥ ɩɪɨɱɧɨɫɬɢ 

ɝɪɭɧɬɚ ɩɨ ɪɟɝɪɟɫɫɢɨɧɧɵɦ ɡɚɜɢɫɢɦɨɫɬɹɦ ɞɥɹ 
ɫɜɹɡɧɨɝɨ ɝɪɭɧɬɚ (8) ɢ ɧɟɫɜɹɡɧɨɝɨ ɝɪɭɧɬɚ (9).  
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Ʉɨɷɮɮɢɰɢɟɧɬ ɞɟɬɟɪɦɢɧɚɰɢɢ R2=0,98 Д3]. 
3 Ɉɩɪɟɞɟɥɟɧɢɟ ɬɨɥɳɢɧɵ ɭɩɥɨɬɧɹɟɦɨɝɨ 

ɫɥɨɹ ɝɪɭɧɬɚ 
Ⱦɨ ɫɟɝɨɞɧɹɲɧɟɝɨ ɞɧɹ ɬɨɥɳɢɧɚ ɭɩɥɨɬɧɹɟ-

ɦɨɝɨ ɫɥɨɹ ɨɝɪɚɧɢɱɢɜɚɥɚɫɶ ɡɨɧɨɣ ɧɚɩɪɹɠɟɧɢɣ 
ɜ ɝɪɭɧɬɟ, ɢ ɧɟ ɭɱɢɬɵɜɚɥɢɫɶ ɡɧɚɱɟɧɢɹ ɜɢɛɪɨɭ-
ɫɤɨɪɟɧɢɣ ɜ ɝɪɭɧɬɟ ɩɪɢ ɨɩɪɟɞɟɥɟɧɢɢ ɬɨɥɳɢɧɵ 
ɭɩɥɨɬɧɹɟɦɨɝɨ ɫɥɨɹ, ɨɞɧɚɤɨ ɢɦɟɧɧɨ ɡɧɚɱɟɧɢɹ 
ɜɢɛɪɨɭɫɤɨɪɟɧɢɣ ɜ ɝɪɭɧɬɟ – ɷɬɨ ɤɪɢɬɟɪɢɣ ɷɮ-
ɮɟɤɬɢɜɧɨɫɬɢ ɩɪɨɰɟɫɫɚ ɭɩɥɨɬɧɟɧɢɹ, ɫɨɝɥɚɫɧɨ 
ɢɫɫɥɟɞɨɜɚɧɢɹɦ ɩɪɨɮɟɫɫɨɪɚ Ⱦ.Ⱦ. Ȼɚɪɤɚɧɚ. 
ɉɪɨɮɟɫɫɨɪɨɦ Ȼɚɪɤɚɧɨɦ Ⱦ.Ⱦ. ɛɵɥɢ ɨɩɪɟɞɟɥɟ-
ɧɵ ɡɧɚɱɟɧɢɹ ɜɢɛɪɨɭɫɤɨɪɟɧɢɣ, ɧɢɠɟ ɤɨɬɨɪɵɯ 
ɝɪɭɧɬ ɩɟɪɟɫɬɚɟɬ ɞɟɮɨɪɦɢɪɨɜɚɬɶɫɹ. ɋɥɟɞɨɜɚ-
ɬɟɥɶɧɨ, ɢɦɢ ɦɨɠɧɨ ɨɝɪɚɧɢɱɢɬɶ ɬɨɥɳɢɧɭ ɭɩ-
ɥɨɬɧɹɟɦɨɝɨ ɫɥɨɹ Д5,6]. Ɍɟɦ ɫɚɦɵɦ ɦɵ ɭɱɢɬɵ-
ɜɚɟɦ ɧɟ ɬɨɥɶɤɨ ɡɨɧɭ ɧɚɩɪɹɠɟɧɢɣ ɜ ɝɪɭɧɬɟ, ɚ 
ɬɚɤɠɟ ɡɨɧɭ ɚɤɬɢɜɧɨɝɨ ɞɟɣɫɬɜɢɹ ɜɢɛɪɚɰɢɢ. Ⱦɥɹ 
ɜɵɜɟɞɟɧɢɹ ɡɚɜɢɫɢɦɨɫɬɟɣ ɞɥɹ ɧɚɯɨɠɞɟɧɢɹ 
ɬɨɥɳɢɧɵ ɭɩɥɨɬɧɹɟɦɨɝɨ ɫɥɨɹ ɧɚ ɛɚɡɟ ɎȽȻɈɍ 
ȼɉɈ «ɋɢɛȺȾɂ» ɛɵɥɢ ɩɪɨɜɟɞɟɧɵ ɷɤɫɩɟɪɢ-
ɦɟɧɬɚɥɶɧɵɟ ɢɫɫɥɟɞɨɜɚɧɢɹ ɩɨ ɨɩɪɟɞɟɥɟɧɢɸ 
ɡɧɚɱɟɧɢɣ ɜɢɛɪɨɭɫɤɨɪɟɧɢɣ ɜ ɝɪɭɧɬɟ ɧɚ ɪɚɡɥɢɱ-
ɧɨɣ ɝɥɭɛɢɧɟ ɩɨɞ ɜɚɥɶɰɨɦ ɜɢɛɪɚɰɢɨɧɧɨɝɨ ɤɚɬ-
ɤɚ. ȼɢɛɪɚɰɢɨɧɧɵɣ ɤɚɬɨɤ ɭɩɥɨɬɧɹɥ ɝɪɭɧɬ ɫ 
ɪɚɡɥɢɱɧɨɣ ɱɚɫɬɨɬɨɣ. Ɍɨɥɳɢɧɭ ɭɩɥɨɬɧɹɟɦɨɝɨ 
ɫɥɨɹ ɝɪɭɧɬɚ ɨɩɪɟɞɟɥɢɦ ɩɪɢ ɭɩɥɨɬɧɟɧɢɢ ɫɜɹɡ-
ɧɨɝɨ ɝɪɭɧɬɚ ɩɨ ɡɚɜɢɫɢɦɨɫɬɢ (10), ɩɪɢ ɭɩɥɨɬɧɟ-
ɧɢɢ ɧɟɫɜɹɡɧɨɝɨ ɝɪɭɧɬɚ ɩɨ ɡɚɜɢɫɢɦɨɫɬɢ (11):  

 

;

σ1,44
ρ
ρ1,30,8650,8

m
Ɋ5

2

m
Ɋ0,018

9,3-35,2·σ-
ρ
ρ13,3·

ρ
ρ50,5·σ

loР
ρ
ρС

к
max

к

2

к

2

к

к
max

к

max

к
к

ЗК
к



























































































                    (10)   

,

σ2,3
ρ
ρ4,13,350,8

m
Ɋ5

2

m
Ɋ0,018

5,6-19,5·σ-
ρ
ρ8,1·

ρ
ρ27,8·σ

loР
ρ
ρС

к
max

к

2

к

2

к

к
max

к

max

к
к

ЗК
к


























































































                   (11) 



ɌɊȺɇɋɉɈɊɌ. ɌɊȺɇɋɉɈɊɌɇЫȿ ɂ ɌȿɏɇɈɅɈȽɂɑȿɋɄɂȿ ɆȺɒɂɇЫ 
 

 
34                                                                            Веɫɬɧиɤ СиɛАДИ, ɜыɩɭɫɤ 6 (46), 2015 

ɝɞɟ ρɤ – ɤɨɧɟɱɧɚɹ ɩɥɨɬɧɨɫɬɶ ɫɭɯɨɝɨ ɝɪɭɧɬɚ, 
ɤɝ/ɦ3; Ʉɡ – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɢɡɦɟ-
ɧɟɧɢɟ ɡɧɚɱɟɧɢɣ ɜɢɛɪɨɭɫɤɨɪɟɧɢɣ ɩɨ ɬɨɥɳɢɧɟ 
ɝɪɭɧɬɚ; σɤ – ɧɚɩɪɹɠɟɧɢɟ ɧɚ ɩɹɬɧɟ ɤɨɧɬɚɤɬɚ 
ɜɚɥɶɰɚ ɫ ɝɪɭɧɬɨɦ ɧɚ ɤɨɧɟɱɧɨɣ ɫɬɚɞɢɢ ɭɩɥɨɬ-
ɧɟɧɢɹ, Ɇɉɚ; Ɋɤ – ɜɵɧɭɠɞɚɸɳɚɹ ɫɢɥɚ ɜɢɛɪɨ-
ɜɨɡɛɭɞɢɬɟɥɹ ɧɚ ɤɨɧɟɱɧɨɣ ɫɬɚɞɢɢ ɭɩɥɨɬɧɟɧɢɹ, 
ɇ. Д2, 3, 5, 6, 7] 

Ʉɨɷɮɮɢɰɢɟɧɬ Ʉɡ, ɭɱɢɬɵɜɚɸɳɢɣ ɢɡɦɟɧɟ-
ɧɢɟ ɡɧɚɱɟɧɢɣ ɜɢɛɪɨɭɫɤɨɪɟɧɢɣ ɩɨ ɬɨɥɳɢɧɟ 
ɝɪɭɧɬɚ, ɨɩɪɟɞɟɥɢɦ ɩɨ ɡɚɜɢɫɢɦɨɫɬɢ (12), ɧɚ-
ɩɪɹɠɟɧɢɟ ɧɚ ɩɹɬɧɟ ɤɨɧɬɚɤɬɚ ɧɚ ɤɨɧɟɱɧɨɣ ɫɬɚ-
ɞɢɢ ɭɩɥɨɬɧɟɧɢɹ ɨɩɪɟɞɟɥɢɦ ɩɨ ɡɚɜɢɫɢɦɨɫɬɢ 
(13), ɞɥɢɧɭ ɞɭɝɢ ɩɹɬɧɚ ɤɨɧɬɚɤɬɚ ɧɚ ɤɨɧɟɱɧɨɣ 
ɫɬɚɞɢɢ ɭɩɥɨɬɧɟɧɢɹ ɨɩɪɟɞɟɥɢɦ ɩɨ ɡɚɜɢɫɢɦɨ-
ɫɬɢ (14):  
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ɝɞɟ Нɤ – ɞɥɢɧɚ ɞɭɝɢ ɩɹɬɧɚ ɤɨɧɬɚɤɬɚ ɧɚ ɤɨ-
ɧɟɱɧɨɣ ɫɬɚɞɢɢ ɭɩɥɨɬɧɟɧɢɹ, ɦ; Ʉɩɪ2 – ɤɨɷɮɮɢ-
ɰɢɟɧɬ ɩɪɟɜɵɲɟɧɢɹ ɧɚ ɤɨɧɟɱɧɨɣ ɫɬɚɞɢɢ ɭɩ-
ɥɨɬɧɟɧɢɹ; ȿɤ – ɦɨɞɭɥɶ ɞɟɮɨɪɦɚɰɢɢ ɝɪɭɧɬɚ ɧɚ 
ɤɨɧɟɱɧɨɣ ɫɬɚɞɢɢ ɭɩɥɨɬɧɟɧɢɹ, ɉɚ; Ɋɤ – ɜɵɧɭɠ-
ɞɚɸɳɚɹ ɫɢɥɚ ɜɢɛɪɨɜɨɡɛɭɞɢɬɟɥɹ ɧɚ ɤɨɧɟɱɧɨɣ 
ɫɬɚɞɢɢ ɭɩɥɨɬɧɟɧɢɹ, ɇ. Д2,3] 

Ʉɨɷɮɮɢɰɢɟɧɬ ɩɪɟɜɵɲɟɧɢɹ ɧɚ ɤɨɧɟɱɧɨɣ 
ɫɬɚɞɢɢ ɭɩɥɨɬɧɟɧɢɹ Ʉɩɪ2 ɨɩɪɟɞɟɥɢɦ ɩɨ ɡɚɜɢ-
ɫɢɦɨɫɬɢ (15), ɜɵɧɭɠɞɚɸɳɭɸ ɫɢɥɭ ɜɢɛɪɨɜɨɡ-
ɛɭɞɢɬɟɥɹ Ɋɤ ɧɚ ɤɨɧɟɱɧɨɣ ɫɬɚɞɢɢ ɭɩɥɨɬɧɟɧɢɹ 
ɨɩɪɟɞɟɥɢɦ ɩɨ ɡɚɜɢɫɢɦɨɫɬɢ (16): 
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ɝɞɟ Пɤ – ɱɚɫɬɨɬɚ ɤɨɥɟɛɚɧɢɣ ɜɢɛɪɨɜɨɡɛɭɞɢ-
ɬɟɥɹ ɧɚ ɤɨɧɟɱɧɨɣ ɫɬɚɞɢɢ ɭɩɥɨɬɧɟɧɢɹ, Ƚɰ Д2,3]. 

ɉɨ ɢɫɫɥɟɞɨɜɚɧɢɹɦ ɩɪɨɮɟɫɫɨɪɚ ɏɚɪɯɭɬɵ 
ɇ.ə. Д2] ɨɩɪɟɞɟɥɢɦ ɦɨɞɭɥɶ ɞɟɮɨɪɦɚɰɢɢ ɝɪɭɧ-
ɬɚ ɧɚ ɤɨɧɟɱɧɨɣ ɫɬɚɞɢɢ ɭɩɥɨɬɧɟɧɢɹ ɩɨ ɪɟɝɪɟɫ-
ɫɢɨɧɧɵɦ ɡɚɜɢɫɢɦɨɫɬɹɦ ɞɥɹ ɫɜɹɡɧɨɝɨ ɝɪɭɧɬɚ 
(17) ɢ ɧɟɫɜɹɡɧɨɝɨ ɝɪɭɧɬɚ (18).  
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ɇɚɩɪɹɠɟɧɢɟ ɧɚ ɩɹɬɧɟ ɤɨɧɬɚɤɬɚ ɧɚ ɤɨɧɟɱ-
ɧɨɣ ɫɬɚɞɢɢ ɭɩɥɨɬɧɟɧɢɹ ɝɪɭɧɬɚ ɧɟ ɞɨɥɠɧɨ ɩɪɟ-
ɜɵɲɚɬɶ ɩɪɟɞɟɥ ɩɪɨɱɧɨɫɬɢ ɝɪɭɧɬɚ. ɉɨ ɪɟɝɪɟɫ-
ɫɢɨɧɧɵɦ ɡɚɜɢɫɢɦɨɫɬɹɦ ɏɚɪɯɭɬɵ ɇ.ə., ȼɹɥɨɜɚ 
ɋ.ɋ., Ɍɪɨɮɢɦɨɜɚ ȼ.Ɍ. Д2,4] ɨɩɪɟɞɟɥɢɦ ɩɪɟɞɟɥ 
ɩɪɨɱɧɨɫɬɢ ɝɪɭɧɬɚ ɧɚ ɤɨɧɟɱɧɨɣ ɫɬɚɞɢɢ ɭɩɥɨɬ-
ɧɟɧɢɹ ɞɥɹ ɫɜɹɡɧɨɝɨ ɝɪɭɧɬɚ (19) ɢ ɧɟɫɜɹɡɧɨɝɨ 
ɝɪɭɧɬɚ (20):  

;
ρ
ρ1,66σ

8,2245

max

к
ɩɪ2 








             (19) 

  .
ρ
ρ0,8756σ

9,6672

max

к
ɩɪ2 








             (20) 

Ʉɨɷɮɮɢɰɢɟɧɬ ɞɟɬɟɪɦɢɧɚɰɢɢ R2=0,98 Д3]. 
4. Ɉɩɪɟɞɟɥɟɧɢɟ ɦɚɫɫɵ ɭɩɥɨɬɧɹɟɦɨɝɨ 

ɝɪɭɧɬɚ. 
ɇɚ ɫɟɝɨɞɧɹɲɧɢɣ ɞɟɧɶ ɡɚɜɢɫɢɦɨɫɬɢ ɞɥɹ 

ɨɩɪɟɞɟɥɟɧɢɹ ɦɚɫɫɵ ɭɩɥɨɬɧɹɟɦɨɝɨ ɝɪɭɧɬɚ ɨɝ-
ɪɚɧɢɱɢɜɚɸɬɫɹ ɫ ɭɱɟɬɨɦ ɬɨɥɳɢɧɵ ɭɩɥɨɬɧɹɟɦɨ-
ɝɨ ɫɥɨɹ ɢ ɩɨ ɛɨɤɚɦ ɭɝɥɨɦ ɜɧɭɬɪɟɧɧɟɝɨ ɬɪɟɧɢɹ 
ɝɪɭɧɬɚ Д8]. Ɉɞɧɚɤɨ ɩɪɨɜɟɞɟɧɧɵɟ ɢɫɫɥɟɞɨɜɚ-
ɧɢɹ ɧɚ ɛɚɡɟ ɎȽȻɈɍ ȼɉɈ «ɋɢɛȺȾɂ» ɩɨ ɢɡɦɟ-
ɪɟɧɢɸ ɡɧɚɱɟɧɢɣ ɜɢɛɪɨɭɫɤɨɪɟɧɢɣ ɜ ɝɪɭɧɬɟ ɜ 
ɪɚɡɥɢɱɧɵɯ ɧɚɩɪɚɜɥɟɧɢɹɯ ɩɨɞ ɜɚɥɶɰɨɦ ɜɢɛɪɚ-
ɰɢɨɧɧɨɝɨ ɤɚɬɤɚ ɩɨɡɜɨɥɢɥɢ ɨɩɪɟɞɟɥɢɬɶ ɡɧɚɱɟ-
ɧɢɹ ɭɝɥɨɜ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ ɡɨɧɵ ɚɤɬɢɜɧɨɝɨ 
ɞɟɣɫɬɜɢɹ ɜɢɛɪɚɰɢɢ. ɉɨɥɭɱɟɧɧɵɟ ɡɧɚɱɟɧɢɹ 
ɭɝɥɨɜ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ ɡɨɧɵ ɚɤɬɢɜɧɨɝɨ ɞɟɣ-
ɫɬɜɢɹ ɜɢɛɪɚɰɢɢ ɨɬɥɢɱɚɸɬɫɹ ɨɬ ɩɪɢɧɢɦɚɟɦɵɯ 
ɪɚɧɟɟ. ȼ ɢɬɨɝɟ ɛɵɥɚ ɜɵɜɟɞɟɧɚ ɭɬɨɱɧɟɧɧɚɹ 
ɡɚɜɢɫɢɦɨɫɬɶ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɦɚɫɫɵ ɭɩɥɨɬ-
ɧɹɟɦɨɝɨ ɝɪɭɧɬɚ ɫ ɭɱɟɬɨɦ ɡɨɧɵ ɚɤɬɢɜɧɨɝɨ ɞɟɣ-
ɫɬɜɢɹ ɜɢɛɪɚɰɢɢ. ȿɟ ɨɩɪɟɞɟɥɢɦ ɩɨ ɮɨɪɦɭɥɟ 
(21): 

В)),dβ) tР2С(dα) tР2С(ВВd

β) tР2С(dα) tР2С((ВС
3
1(ρm1




(21) 

ɝɞɟ ρ – ɩɥɨɬɧɨɫɬɶ ɝɪɭɧɬɚ, ɤɝ/ɦ3; С – ɬɨɥɳɢ-
ɧɚ ɭɩɥɨɬɧɹɟɦɨɝɨ ɫɥɨɹ ɝɪɭɧɬɚ, ɦ; α ɢ β – ɭɝɥɵ 
ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ ɡɨɧɵ ɚɤɬɢɜɧɨɝɨ ɞɟɣɫɬɜɢɹ 
ɜɢɛɪɚɰɢɢ ɨɬ ɩɹɬɧɚ ɤɨɧɬɚɤɬɚ, ɝɪɚɞ.; ȼ – ɲɢɪɢ-
ɧɚ ɜɚɥɶɰɚ, ɦ; Н – ɞɥɢɧɚ ɞɭɝɢ ɩɹɬɧɚ ɤɨɧɬɚɤɬɚ 
ɜɚɥɶɰɚ ɫ ɝɪɭɧɬɨɦ, ɦ.  

ɍɝɥɵ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ ɡɨɧɵ ɚɤɬɢɜɧɨɝɨ 
ɞɟɣɫɬɜɢɹ ɜɢɛɪɚɰɢɢ ɫɨɫɬɚɜɢɥɢ ɩɪɢ ɭɩɥɨɬɧɟɧɢɢ 
ɫɭɝɥɢɧɤɚ α≈5º, β≈14º, ɫɭɩɟɫɢ α≈8º, β≈18ºД3]. 
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5. Ɉɩɪɟɞɟɥɟɧɢɟ ɡɧɚɱɟɧɢɣ ɜɢɛɪɨɭɫɤɨɪɟɧɢɣ 
ɦɚɫɫɵ ɭɩɥɨɬɧɹɟɦɨɝɨ ɝɪɭɧɬɚ. 

Ɂɧɚɱɟɧɢɹ ɜɢɛɪɨɭɫɤɨɪɟɧɢɣ ɦɚɫɫɵ ɭɩɥɨɬ-
ɧɹɟɦɨɝɨ ɝɪɭɧɬɚ ɨɩɪɟɞɟɥɢɦ ɩɨ ɡɚɜɢɫɢɦɨɫɬɢ 
(22): 
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ɝɞɟ ω – ɭɝɥɨɜɚɹ ɱɚɫɬɨɬɚ ɜɵɧɭɠɞɟɧɧɵɯ ɤɨ-
ɥɟɛɚɧɢɣ, ɪɚɞ/ɫ; Э – ɜɪɟɦɹ, ɫ; ɫ1 – ɤɨɷɮɮɢɰɢ-
ɟɧɬ ɭɱɢɬɵɜɚɸɳɢɣ ɭɩɪɭɝɢɟ ɢ ɩɥɚɫɬɢɱɧɵɟ ɞɟ-
ɮɨɪɦɚɰɢɢ ɝɪɭɧɬɚ, ɇ/ɦ; Л1 – ɤɨɷɮɮɢɰɢɟɧɬ ɜɹɡ-
ɤɨɝɨ ɬɪɟɧɢɹ ɝɪɭɧɬɚ, ɇ·ɫ/ɦ; η – ɞɢɧɚɦɢɱɟɫɤɚɹ 
ɜɹɡɤɨɫɬɶ ɝɪɭɧɬɚ (ɞɥɹ ɫɜɹɡɧɨɝɨ ɝɪɭɧɬɚ ɨɩɬɢ-
ɦɚɥɶɧɨɣ ɜɥɚɠɧɨɫɬɢ η=14·104, ɞɥɹ ɧɟɫɜɹɡɧɨɝɨ 
ɝɪɭɧɬɚ ɨɩɬɢɦɚɥɶɧɨɣ ɜɥɚɠɧɨɫɬɢ η=4·104), ɉɚ·ɫ; 
ɚ1 – ɜɢɛɪɨɭɫɤɨɪɟɧɢɟ ɦɚɫɫɵ ɭɩɥɨɬɧɹɟɦɨɝɨ 
ɝɪɭɧɬɚ, ɦ/ɫ2 Д3, 9, 11, 12]. 

Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɪɚɰɢɨɧɚɥɶɧɨɣ ɱɚɫɬɨɬɵ 
ɤɨɥɟɛɚɧɢɣ ɜɢɛɪɨɜɨɡɛɭɞɢɬɟɥɹ ɢ ɞɪɭɝɢɯ ɪɟ-
ɠɢɦɧɵɯ ɩɚɪɚɦɟɬɪɨɜ, ɧɟɨɛɯɨɞɢɦɨ  ɱɬɨɛɵ ɜɵ-
ɩɨɥɧɹɥɢɫɶ ɫɥɟɞɭɸɳɢɟ ɭɫɥɨɜɢɹ (23) 
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                  (23) 

Ɉɫɧɨɜɧɨɟ ɭɫɥɨɜɢɟ ɨɩɪɟɞɟɥɟɧɢɹ ɪɚɰɢɨ-
ɧɚɥɶɧɵɯ ɪɟɠɢɦɧɵɯ ɩɚɪɚɦɟɬɪɨɜ ɜɢɛɪɚɰɢɨɧ-
ɧɵɯ ɤɚɬɤɨɜ – ɷɬɨ ɦɚɤɫɢɦɚɥɶɧɵɟ ɡɧɚɱɟɧɢɹ 
ɜɢɛɪɨɭɫɤɨɪɟɧɢɣ ɜ ɭɩɥɨɬɧɹɟɦɨɦ ɝɪɭɧɬɟ. ɗɬɨ 
ɨɡɧɚɱɚɟɬ ɱɬɨ ɩɪɨɰɟɫɫ ɭɩɥɨɬɧɟɧɢɹ ɦɚɤɫɢɦɚɥɶ-
ɧɨ ɷɮɮɟɤɬɢɜɟɧ ɩɨ ɢɫɫɥɟɞɨɜɚɧɢɹɦ ɩɪɨɮɟɫɫɨ-
ɪɚ Ⱦ.Ⱦ. Ȼɚɪɤɚɧɚ. ȿɫɥɢ ɜɵɛɪɚɧɧɨɟ ɩɪɨɝɪɚɦɦɨɣ 
ɡɧɚɱɟɧɢɟ ɱɚɫɬɨɬɵ ɤɨɥɟɛɚɧɢɣ ɜɢɛɪɨɜɨɡɛɭɞɢ-
ɬɟɥɹ ɧɟ ɭɞɨɜɥɟɬɜɨɪɹɟɬ ɞɚɧɧɵɦ ɭɫɥɨɜɢɹɦ, 
ɩɪɨɝɪɚɦɦɚ ɩɨɞɛɢɪɚɟɬ ɞɪɭɝɢɟ ɡɧɚɱɟɧɢɹ ɢɡ 
ɞɢɚɩɚɡɨɧɚ ɨɬ 30 ɞɨ 60Ƚɰ ɞɨ ɬɟɯ ɩɨɪ ɩɨɤɚ ɭɫ-
ɥɨɜɢɹ (23) ɧɟ ɛɭɞɭɬ ɜɵɩɨɥɧɹɬɶɫɹ. ɋɭɬɶ ɩɪɨ-
ɝɪɚɦɦɵ ɫɜɨɞɢɬɫɹ ɤ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɣ ɩɨɞ-
ɫɬɚɧɨɜɤɟ ɜɫɟɯ ɡɧɚɱɟɧɢɣ ɱɚɫɬɨɬɵ ɤɨɥɟɛɚɧɢɣ 
ɜɢɛɪɨɜɨɡɛɭɞɢɬɟɥɹ ɢɡ ɞɢɚɩɚɡɨɧɚ ɨɬ 30 ɞɨ 60 
Ƚɰ ɜ ɮɨɪɦɭɥɵ ɚɥɝɨɪɢɬɦɚ, ɞɨ ɬɟɯ ɩɨɪ ɩɨɤɚ ɧɟ 
ɛɭɞɭɬ ɜɵɩɨɥɧɹɬɶɫɹ ɭɫɥɨɜɢɹ (23). ȿɫɥɢ ɭɫɥɨ-
ɜɢɹ (23) ɜɵɩɨɥɧɹɸɬɫɹ, ɡɧɚɱɢɬ ɩɨɞɨɛɪɚɧɧɚɹ 
ɱɚɫɬɨɬɚ ɤɨɥɟɛɚɧɢɣ ɜɢɛɪɨɜɨɡɛɭɞɢɬɟɥɹ ɢ ɞɪɭ-
ɝɢɟ ɪɟɠɢɦɧɵɟ ɩɚɪɚɦɟɬɪɵ ɜɢɛɪɚɰɢɨɧɧɨɝɨ ɤɚɬ-
ɤɚ ɪɚɰɢɨɧɚɥɶɧɵ. ɉɨ ɪɚɰɢɨɧɚɥɶɧɨɦɭ ɡɧɚɱɟ-
ɧɢɸ ɱɚɫɬɨɬɵ ɤɨɥɟɛɚɧɢɣ ɜɢɛɪɨɜɨɡɛɭɞɢɬɟɥɹ 
ɨɩɪɟɞɟɥɹɸɬɫɹ ɞɪɭɝɢɟ ɪɟɠɢɦɧɵɟ ɩɚɪɚɦɟɬɪɵ 
ɤɚɬɤɚ: ɜɵɧɭɠɞɚɸɳɚɹ ɫɢɥɚ ɜɢɛɪɨɜɨɡɛɭɞɢɬɟɥɹ, 
ɪɚɛɨɱɚɹ ɫɤɨɪɨɫɬɶ ɜɢɛɪɚɰɢɨɧɧɨɝɨ ɤɚɬɤɚ, ɬɨɥ-
ɳɢɧɚ ɭɩɥɨɬɧɹɟɦɨɝɨ ɫɥɨɹ ɝɪɭɧɬɚ, ɡɧɚɱɟɧɢɟ 
ɦɚɫɫɵ ɭɩɥɨɬɧɹɟɦɨɝɨ ɝɪɭɧɬɚ, ɡɧɚɱɟɧɢɟ ɜɢɛ-
ɪɨɭɫɤɨɪɟɧɢɣ ɦɚɫɫɵ ɭɩɥɨɬɧɹɟɦɨɝɨ ɝɪɭɧɬɚ. Ɉɤ-
ɧɨ ɩɪɨɝɪɚɦɦɵ, ɜ ɤɨɬɨɪɨɣ ɪɟɚɥɢɡɨɜɚɧ ɞɚɧɧɵɣ 
ɚɥɝɨɪɢɬɦ, ɩɪɟɞɫɬɚɜɥɟɧɨ ɧɚ ɪɢɫɭɧɤɟ 1 Д3].  
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Ɋɢɫ. 1. Ɋɟɚɥɢɡɚɰɢɹ ɚɥɝɨɪɢɬɦɚ ɨɛɨɫɧɨɜɚɧɢɹ  
ɪɟɠɢɦɧɵɯ ɩɚɪɚɦɟɬɪɨɜ ɜɢɛɪɚɰɢɨɧɧɵɯ ɤɚɬɤɨɜ  

ɜ ɩɪɨɝɪɚɦɦɧɨɦ ɩɪɨɞɭɤɬɟ MТМrosoПЭ VТsЮКХ BКsТМ  
ɧɚ ɩɪɢɦɟɪɟ ɜɢɛɪɚɰɢɨɧɧɨɝɨ ɤɚɬɤɚ Ⱦɍ-85 

 

Ɂɚɤɥюɱɟɧɢɟ 
Ɂɧɚɹ ɪɟɠɢɦɧɵɟ ɩɚɪɚɦɟɬɪɵ ɜɢɛɪɚɰɢɨɧɧɨ-

ɝɨ ɤɚɬɤɚ, ɩɪɢ ɤɨɬɨɪɵɯ ɩɪɨɰɟɫɫ ɭɩɥɨɬɧɟɧɢɹ ɛɭ-
ɞɟɬ ɩɪɨɯɨɞɢɬɶ ɦɚɤɫɢɦɚɥɶɧɨ ɷɮɮɟɤɬɢɜɧɨ, 
ɦɨɠɧɨ ɫɨɤɪɚɬɢɬɶ ɜɪɟɦɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ 
ɰɢɤɥɚ ɪɚɛɨɬɵ ɤɚɬɤɚ ɩɪɢ ɭɩɥɨɬɧɟɧɢɢ ɡɟɦɥɹɧɨ-
ɝɨ ɩɨɥɨɬɧɚ, ɚ ɢɦɟɧɧɨ ɫɨɤɪɚɬɢɬɶ ɤɨɥɢɱɟɫɬɜɨ 
ɩɪɨɯɨɞɨɜ ɩɨ ɫɥɟɞɭ. ɇɭɠɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɩɪɨ-
ɯɨɞɨɜ ɩɨɡɜɨɥɢɬ ɨɩɪɟɞɟɥɢɬɶ ɭɫɬɪɨɣɫɬɜɨ ɧɟ-
ɩɪɟɪɵɜɧɨɝɨ ɤɨɧɬɪɨɥɹ ɤɚɱɟɫɬɜɚ ɭɩɥɨɬɧɟɧɢɹ 
ɝɪɭɧɬɚ Д10]. Ⱦɚɧɧɵɣ ɚɥɝɨɪɢɬɦ ɩɪɢɦɟɧɢɦ ɞɥɹ 
ɨɪɝɚɧɢɡɚɰɢɣ, ɩɪɨɢɡɜɨɞɹɳɢɯ ɜɢɛɪɚɰɢɨɧɧɵɟ 
ɤɚɬɤɢ ɩɪɢ ɧɚɡɧɚɱɟɧɢɢ ɪɚɰɢɨɧɚɥɶɧɵɯ ɩɚɪɚ-
ɦɟɬɪɨɜ ɞɥɹ ɧɢɯ, ɚ ɬɚɤɠɟ ɩɪɢɦɟɧɢɦ ɞɥɹ ɜɢɛ-
ɪɚɰɢɨɧɧɵɯ ɤɚɬɤɨɜ ɫ ɛɨɥɶɲɢɦ ɤɨɥɢɱɟɫɬɜɨɦ 
ɱɚɫɬɨɬɧɵɯ ɪɟɠɢɦɨɜ. ȿɫɥɢ ɜ ɨɪɝɚɧɢɡɚɰɢɢ 
ɢɦɟɸɬɫɹ ɬɨɥɶɤɨ ɜɢɛɪɚɰɢɨɧɧɵɟ ɤɚɬɤɢ ɫ ɦɚɥɵɦ 
ɤɨɥɢɱɟɫɬɜɨɦ ɱɚɫɬɨɬɧɵɯ ɪɟɠɢɦɨɜ, ɞɚɧɧɵɣ ɚɥ-
ɝɨɪɢɬɦ ɩɨɡɜɨɥɢɬ ɭɬɨɱɧɢɬɶ ɞɥɹ ɧɢɯ ɬɨɥɳɢɧɭ 
ɭɩɥɨɬɧɹɟɦɨɝɨ ɫɥɨɹ ɝɪɭɧɬɚ, ɱɬɨ ɩɨɡɜɨɥɢɬ ɢɫ-
ɩɨɥɶɡɨɜɚɬɶ ɞɥɹ ɭɩɥɨɬɧɟɧɢɹ ɡɟɦɥɹɧɨɝɨ ɩɨɥɨɬ-
ɧɚ ɤɚɬɤɢ ɦɟɧɶɲɟɣ ɦɨɳɧɨɫɬɢ, ɱɟɦ ɩɪɢɦɟɧɹ-
ɥɢɫɶ ɪɚɧɟɟ. Ɉɩɢɫɚɧɧɵɣ ɚɥɝɨɪɢɬɦ ɩɨɡɜɨɥɢɬ 
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CONDENSED SOIL IN THE ГONE OF ACTIVE  

ACTION OF VIBRATION 
 

S.V. SКЯОХвОЯ, G.G. BЮrв, I.K. PoЭОrвКОЯ 
 

AЛstrКМt. In ЭСТs КrЭТМХО КppХТМКЭТon oП КХРorТЭСЦ oП 
sОХОМЭТon oП rКЭТonКХ rОРТЦО pКrКЦОЭОrs oП ЯТЛrКЭТon 
sФКЭТnР rТnФs ЭКФТnР ТnЭo КММoЮnЭ ЭСО ЦКбТЦЮЦ ЯКХЮОs 
oП ЯТЛrКЭТon КММОХОrКЭТons oП ЦКss oП ЭСО МonНОnsОН 
soТХ Тs МonsТНОrОН. DОpОnНОnМО Пor ПТnНТnР oП ЭСО ЦКss 
oП ЭСО МonНОnsОН soТХ ХТЦТЭОН Эo ЯКХЮОs oП ЯТЛrКЭТon 
КММОХОrКЭТons ЛОХoа аСТМС НОПorЦКЭТon oП soТХ НoОsn'Э 
СКppОn Тs НОПТnОН ЭСКЭ ОКrХТОr аКsn'Э МonsТНОrОН КЭ 
НОЭОrЦТnКЭТon oП ЦКss oП ЭСО МonНОnsОН soТХ. SpОМТПТ-
МКЭТon oП ЯКХЮОs oП ЦКss oП ЭСО МonНОnsОН soТХ аТХХ 
КХХoа Эo sОХОМЭ ЦorО rКЭТonКХ rОРТЦО pКrКЦОЭОrs oП 
ЯТЛrКЭТon sФКЭТnР rТnФs ЭСКЭ аТХХ КХХoа Эo ТnМrОКsО ЭСОТr 
proНЮМЭТЯТЭв. 

 
KОваШrНs: МonsoХТНКЭТon, ЯТЛrКЭТon sФКЭТnР rТnФ, 

ЯТЛrКЭТon, soТХ, ЯТЛrКЭТon КММОХОrКЭТons. 
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