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ɬɨɦɨɝɪɚɮɢɹ ɫ ɨɛɹɡɚɬɟɥɶɧɨɣ ɩɨɫɥɟɞɭɸɳɟɣ ɤɨɧɫɭɥɶɬɚ-
ɰɢɟɣ ɜɟɪɬɟɛɪɨɧɟɜɪɨɥɨɝɚ ɢ ɮɢɡɢɨɬɟɪɚɩɟɜɬɚ. 

ɉɚɰɢɟɧɬɨɜ ɪɚɡɞɟɥɢɥɢ ɧɚ ɞɜɟ ɪɚɜɧɨɰɟɧɧɵɟ ɝɪɭɩɩɵ, 
ɱɬɨɛɵ ɩɨ ɱɢɫɥɟɧɧɨɫɬɢ ɢ ɜɵɪɚɠɟɧɧɨɫɬɢ ɤɥɢɧɢɱɟɫɤɢɯ 
ɫɢɦɩɬɨɦɨɜ ɤɨɧɬɪɨɥɶɧɚɹ ɝɪɭɩɩɚ ɫɭɳɟɫɬɜɟɧɧɨ ɧɟ ɨɬɥɢ-
ɱɚɥɚɫɶ ɨɬ ɨɫɧɨɜɧɨɣ. Ƚɪɭɩɩɚ ɤɨɧɬɪɨɥɹ ɩɨɥɭɱɚɥɚ ɨɛɳɟ-
ɩɪɢɧɹɬɨɟ ɤɨɧɫɟɪɜɚɬɢɜɧɨɟ ɥɟɱɟɧɢɟ (ɢɧɴɟɤɰɢɢ ɩɢɪɚɰɟ-
ɬɚɦɚ, ɤɚɜɢɧɬɨɧɚ, ɚɤɬɨɜɟɝɢɧɚ). Ʉ ɥɟɱɟɧɢɸ ɜɬɨɪɨɣ ɝɪɭɩɩɵ 
ɦɵ ɞɨɛɚɜɢɥɢ ɫɟɚɧɫɵ ɮɢɡɢɨɬɟɪɚɩɟɜɬɢɱɟɫɤɢɯ ɩɪɨɰɟɞɭɪ 
ɞɥɹ ɥɟɱɟɧɢɹ ɲɟɣɧɨɝɨ ɨɫɬɟɨɯɨɧɞɪɨɡɚ: ɷɥɟɤɬɪɨɮɨɪɟɡ ɫ 
ɷɭɮɢɥɥɢɧɨɦ ɢ ɛɪɨɦɨɦ ɧɚ ɲɟɣɧɵɣ ɨɬɞɟɥ, ɦɚɝɧɢɬɨɬɟɪɚ-
ɩɢɸ, ɦɚɫɫɚɠ, ɩɪɨɬɢɜɨɜɨɫɩɚɥɢɬɟɥɶɧɵɟ ɫɪɟɞɫɬɜɚ, ɚ ɬɚɤɠɟ 
ɢɝɥɨɪɟɮɥɟɤɫɨɬɟɪɚɩɢɸ ɢ ɥɟɱɟɛɧɭɸ ɮɢɡɤɭɥɶɬɭɪɭ [5, 6].  

Резулĉтаты исслеąования
ɉɨ ɨɤɨɧɱɚɧɢɢ ɤɭɪɫɚ ɬɟɪɚɩɢɢ ɛɵɥ ɨɬɦɟɱɟɧ ɛɨɥɟɟ 

ɬɨɪɩɢɞɧɵɣ ɯɚɪɚɤɬɟɪ ɩɨɥɨɠɢɬɟɥɶɧɨɣ ɞɢɧɚɦɢɤɢ ɭ ɩɚɰɢ-
ɟɧɬɨɜ ɤɨɧɬɪɨɥɶɧɨɣ ɝɪɭɩɩɵ. Ȼɨɥɶɲɚɹ ɱɚɫɬɶ ɨɫɧɨɜɧɨɣ 
ɝɪɭɩɩɵ ɫɨɨɛɳɢɥɚ ɨɛ ɭɥɭɱɲɟɧɢɢ ɨɛɳɟɝɨ ɫɚɦɨɱɭɜɫɬɜɢɹ: 
ɢɫɱɟɡɚɥɢ ɢɥɢ ɡɧɚɱɢɬɟɥɶɧɨ ɭɦɟɧɶɲɚɥɢɫɶ ɛɨɥɢ ɜ ɨɛɥɚ-
ɫɬɢ ɲɟɢ, ɩɨɧɢɡɢɥɚɫɶ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ ɚɥɝɢɱɟɫɤɢɯ ɬɨ-
ɱɟɤ, ɭɜɟɥɢɱɢɥɫɹ ɨɛɴɟɦ ɞɜɢɠɟɧɢɣ. ɗɬɢ ɞɚɧɧɵɟ ɩɪɢɜɟ-
ɞɟɧɵ ɜ ɬɚɛɥɢɰɟ.

Обсужąение
ȼɟɪɬɟɛɪɨɝɟɧɧɵɣ ɛɨɥɟɜɨɣ ɫɢɧɞɪɨɦ, ɛɭɞɭɱɢ ɫɭɛɴɟɤ-

ɬɢɜɧɵɦ ɮɟɧɨɦɟɧɨɦ, ɬɪɭɞɧɨ ɩɨɞɞɚɺɬɫɹ ɤɨɥɢɱɟɫɬɜɟɧɧɨɣ 
ɨɰɟɧɤɟ. ɂɧɬɟɧɫɢɜɧɨɫɬɶ ɟɝɨ ɩɪɨɹɜɥɟɧɢɣ ɩɪɨɜɨɰɢɪɭɟɬɫɹ 
ɫɬɚɬɢɱɟɫɤɨɣ ɧɚɝɪɭɡɤɨɣ, ɦɟɧɹɟɬɫɹ ɜ ɪɚɡɥɢɱɧɵɟ ɩɟɪɢɨɞɵ 
ɠɢɡɧɢ ɩɚɰɢɟɧɬɨɜ, ɧɨ ɧɢɤɚɤ ɧɟ ɜɨɫɩɪɢɧɢɦɚɥɚɫɶ ɢɦɢ ɜ 
ɟɞɢɧɨɦ ɩɪɨɰɟɫɫɟ, ɫɜɹɡɚɧɧɨɦ ɫ ɩɨɧɢɠɟɧɢɟɦ ɡɪɟɧɢɹ. ɂ 
ɩɨɷɬɨɦɭ ɩɨɱɬɢ ɜɫɟɝɞɚ ɧɟɞɨɨɰɟɧɢɜɚɟɬɫɹ ɢ ɫɚɦɢɦɢ ɩɚɰɢ-
ɟɧɬɚɦɢ, ɢ ɜɪɚɱɚɦɢ-ɨɮɬɚɥɶɦɨɥɨɝɚɦɢ.  Ɉɞɧɚɤɨ ɨɛɪɚɬɢɬɶ 
ɜɧɢɦɚɧɢɟ ɧɚ ɩɪɢɡɧɚɤɢ ɫɢɫɬɟɦɧɨɝɨ ɩɨɪɚɠɟɧɢɹ ɲɟɣɧɨɝɨ 

ɨɬɞɟɥɚ ɩɨɡɜɨɧɨɱɧɢɤɚ ɨɤɭɥɢɫɬ ɦɨɠɟɬ, ɧɟ ɩɪɢɥɚɝɚɹ ɨɫɨ-
ɛɵɯ ɭɫɢɥɢɣ. ɑɬɨ, ɧɟɫɨɦɧɟɧɧɨ, ɞɚɫɬ ɜɨɡɦɨɠɧɨɫɬɶ ɩɪɨ-
ɜɟɫɬɢ ɛɨɥɟɟ ɤɚɱɟɫɬɜɟɧɧɨɟ ɨɛɫɥɟɞɨɜɚɧɢɟ ɢ ɥɟɱɟɧɢɟ. 
ɉɪɢ ɧɚɥɢɱɢɢ ɫɨɫɭɞɢɫɬɨɣ ɩɚɬɨɥɨɝɢɢ ɡɪɢɬɟɥɶɧɨɝɨ ɧɟɪɜɚ 
ɢ ɲɟɣɧɨɝɨ ɨɫɬɟɨɯɨɧɞɪɨɡɚ ɫɨɱɟɬɚɧɧɚɹ ɬɟɪɚɩɢɹ ɩɨɡɜɨɥɹ-
ɟɬ ɞɨɫɬɢɱɶ ɥɭɱɲɟɝɨ ɩɨɜɵɲɟɧɢɹ ɡɪɢɬɟɥɶɧɵɯ ɮɭɧɤɰɢɣ ɢ 
ɩɨɩɪɚɜɢɬɶ ɡɞɨɪɨɜɶɟ ɩɚɰɢɟɧɬɨɜ.
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ɉɨɫɬɭɩɢɥɚ 04.04.2011

ɗɮɮɟɤɬɢɜɧɨɫɬɶ ɩɪɨɜɟɞɺɧɧɨɝɨ ɥɟɱɟɧɢɹ

Ɉɫɧɨɜɧɚɹ ɝɪɭɩɩɚ Ƚɪɭɩɩɚ ɤɨɧɬɪɨɥɹ
1. ɉɨɜɵɲɟɧɢɟ ɡɪɢɬɟɥɶɧɵɯ ɮɭɧɤɰɢɣ:
      ɩɪɢɛɚɜɤɚ ɨɫɬɪɨɬɵ ɡɪɟɧɢɹ
      ɪɚɫɲɢɪɟɧɢɟ ɩɨɥɹ ɡɪɟɧɢɹ 
      (ɫɭɦɦɚɪɧɨ ɩɨ 8 ɦɟɪɢɞɢɚɧɚɦ)

116 ɝɥɚɡ (91,6%)
69 ɱɟɥɨɜɟɤ (92,0%)

0,32±0,03
66,40±2,40

70 ɝɥɚɡ (55,0%)
42 ɱɟɥɨɜɟɤɚ (56,0%)

0,15±0,04
49,2±1,2

2. ɍɥɭɱɲɟɧɢɟ ɨɛɳɟɝɨ ɫɚɦɨɱɭɜɫɬɜɢɹ 69 ɛɨɥɶɧɵɯ (92,0%) 30 ɛɨɥɶɧɵɯ (40,0%)

ȼɫɟɝɨ 75 ɱɟɥɨɜɟɤ (128 ɝɥɚɡ) 75 ɱɟɥɨɜɟɤ (128 ɝɥɚɡ)
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ɐɟɥɶɸ ɞɚɧɧɨɣ ɪɚɛɨɬɵ ɹɜɢɥɚɫɶ ɨɰɟɧɤɚ ɩɟɪɜɨɧɚɱɚɥɶɧɨɝɨ ɨɩɵɬɚ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɨɞɧɨɣ ɢɡ ɧɨɜɵɯ ɪɚɡɪɚɛɨɬɨɤ ɤɨɧɬɚɤɬɧɨɣ 
ɩɧɟɜɦɚɬɢɱɟɫɤɨɣ ɥɢɬɨɬɪɢɩɫɢɢ ɤɨɧɬɚɤɬɧɨɝɨ ɥɢɬɨɬɪɢɩɬɨɪɚ LMA Stonebreaker™ (ɒɜɟɣɰɚɪɢɹ) ɞɥɹ ɷɧɞɨɫɤɨɩɢɱɟɫɤɨɝɨ ɥɟɱɟɧɢɹ 
ɤɪɭɩɧɵɯ ɤɚɦɧɟɣ ɜɟɪɯɧɟɣ ɬɪɟɬɢ ɦɨɱɟɬɨɱɧɢɤɚ.

ȼ ɩɟɪɢɨɞ ɫ ɹɧɜɚɪɹ 2009 ɩɨ ɦɚɪɬ 2011 ɝɨɞɚ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɥɢɬɨɬɪɢɩɬɨɪɚ LMA StoneBreaker™ ɧɚɦɢ ɛɵɥɚ ɜɵɩɨɥɧɟɧɚ ɤɨɧ-
ɬɚɤɬɧɚɹ ɭɪɟɬɟɪɨɥɢɬɨɬɪɢɩɫɢɹ ɩɨ ɩɨɜɨɞɭ ɤɪɭɩɧɵɯ ɤɚɦɧɟɣ ɜɟɪɯɧɟɣ ɬɪɟɬɢ ɦɨɱɟɬɨɱɧɢɤɚ 55 ɛɨɥɶɧɵɦ (24 ɦɭɠɱɢɧɵ, 31 ɠɟɧɳɢɧɚ, 
ɜɨɡɪɚɫɬ 16–84 ɝɨɞɚ). ɍ ɜɫɟɯ 55 (100%) ɩɚɰɢɟɧɬɨɜ ɤɪɭɩɧɵɟ ɤɚɦɧɢ ɜɟɪɯɧɟɣ ɬɪɟɬɢ ɦɨɱɟɬɨɱɧɢɤɚ ɛɵɥɢ ɭɫɩɟɲɧɨ ɮɪɚɝɦɟɧɬɢɪɨ-
ɜɚɧɵ, ɚ ɭ 45 (82%) ɩɚɰɢɟɧɬɨɜ ɩɨɥɧɨɫɬɶɸ ɭɞɚɥɟɧɵ. ɍ 10 (18%) ɛɨɥɶɧɵɯ ɩɪɢ ɥɢɬɨɬɪɢɩɫɢɢ ɨɬɦɟɱɟɧɚ ɩɪɨɤɫɢɦɚɥɶɧɚɹ ɦɢɝɪɚɰɢɹ 
ɮɪɚɝɦɟɧɬɨɜ ɤɚɦɧɹ ɜ ɩɨɱɤɭ (ɜ ɩɨɫɥɟɞɭɸɳɟɦ ɜɵɩɨɥɧɟɧɚ ɞɢɫɬɚɧɰɢɨɧɧɚɹ ɥɢɬɨɬɪɢɩɫɢɹ ɢɥɢ ɩɨɜɬɨɪɧɚɹ ɷɧɞɨɫɤɨɩɢɱɟɫɤɚɹ ɭɪɟɬɟ-
ɪɨɥɢɬɨɬɪɢɩɫɢɹ – ɥɢɬɨɷɤɫɬɪɚɤɰɢɹ). ɉɨɜɪɟɠɞɟɧɢɹ ɫɬɟɧɤɢ ɦɨɱɟɜɵɯ ɩɭɬɟɣ ɩɪɢ ɩɪɢɦɟɧɟɧɢɢ ɥɢɬɨɬɪɢɩɬɨɪɚ LMA StoneBreaker™ 
ɧɟ ɨɬɦɟɱɟɧɨ.

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɩɧɟɜɦɚɬɢɱɟɫɤɢɣ ɥɢɬɨɬɪɢɩɬɟɪ StoneBreaker™ ɞɨɤɚɡɚɥ ɫɜɨɸ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɢ ɛɟɡɨɩɚɫɧɨɫɬɶ ɜ ɥɟɱɟɧɢɢ 
ɤɪɭɩɧɵɯ ɤɚɦɧɟɣ ɜɟɪɯɧɟɣ ɬɪɟɬɢ ɦɨɱɟɬɨɱɧɢɤɚ.

Ʉɥɸɱɟɜɵɟ ɫɥɨɜɚ: ɩɧɟɜɦɚɬɢɱɟɫɤɢɣ ɥɢɬɨɬɪɢɩɬɨɪ LMA Stonebreaker™, ɤɚɦɧɢ ɜɟɪɯɧɟɣ ɬɪɟɬɢ ɦɨɱɟɬɨɱɧɢɤɚ.
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The aim of the present study was evaluation of initial experience of use of one of the new design of contact pneumatic lithotripsy, 
a contact lithotripter LMA Stonebreaker™ (Switzerland) for endoscopic treatment of large upper third ureteral stones.

In the period from January 2009 to March 2011 we carried out a contact lithotripsy, using lithotripter LMAStoneBreaker™, for 55 
patients with upper third ureteral stones (24 men, 31 women, 16–84 years old). In all 55 (100%) patients the large upper third ureteral 
stones were successfully fragmented, and in 45 (82%) patients they were totally removed. In 10 (18%) patients during lithotripsy 
it was observed a proximal migration of stone fragment in kidney (next a remote lithotripsy or repeat endoscopic ureterolithotripsy 
(lithoextraction) was carried out). The damages of the wall of urinary tracts during using of lithotripter LMA StoneBreaker™ was not 
noted.

Thereby, a pneumatic lithotripter StoneBreaker™ has proved its effectiveness and safety in treatment of large upper third ureteral 
stones .

Key words: pneumatic lithotripter LMA Stonebreaker™, large upper third ureteral stones.

Ввеąение
Ɉɞɧɨɣ ɢɡ ɚɤɬɭɚɥɶɧɵɯ ɩɪɨɛɥɟɦ ɫɨɜɪɟɦɟɧɧɨɝɨ ɥɟ-

ɱɟɧɢɹ ɦɨɱɟɤɚɦɟɧɧɨɣ ɛɨɥɟɡɧɢ (ɆɄȻ) ɹɜɥɹɟɬɫɹ ɜɵɛɨɪ 
ɦɟɬɨɞɚ ɥɟɱɟɧɢɹ ɤɪɭɩɧɵɯ ɤɚɦɧɟɣ ɦɨɱɟɬɨɱɧɢɤɚ, ɜ ɱɚɫɬ-
ɧɨɫɬɢ, ɥɨɤɚɥɢɡɭɸɳɢɯɫɹ ɜ ɜɟɪɯɧɟɣ ɟɝɨ ɬɪɟɬɢ. Ʉ ɤɪɭɩɧɵɦ 
ɤɚɦɧɹɦ ɦɨɱɟɬɨɱɧɢɤɚ, ɩɨ ɞɚɧɧɵɦ Ⱥɦɟɪɢɤɚɧɫɤɨɣ ɢ ȿɜɪɨ-
ɩɟɣɫɤɨɣ ɭɪɨɥɨɝɢɱɟɫɤɢɯ ɚɫɫɨɰɢɚɰɢɣ, ɨɬɧɨɫɹɬ ɤɚɦɧɢ ɪɚɡ-
ɦɟɪɨɦ ɛɨɥɟɟ 1 ɫɦ [1, 2]. ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɫɭɳɟɫɬɜɭ-
ɟɬ ɧɟɫɤɨɥɶɤɨ ɦɟɬɨɞɨɜ ɨɩɟɪɚɬɢɜɧɨɝɨ ɥɟɱɟɧɢɹ ɤɪɭɩɧɵɯ 
ɤɚɦɧɟɣ ɜɟɪɯɧɟɣ ɬɪɟɬɢ ɦɨɱɟɬɨɱɧɢɤɚ: ɞɢɫɬɚɧɰɢɨɧɧɚɹ 
ɭɪɟɬɟɪɨɥɢɬɨɬɪɢɩɫɢɹ, ɬɪɚɧɫɭɪɟɬɪɚɥɶɧɚɹ ɢ ɩɟɪɤɭɬɚɧɧɚɹ 
ɤɨɧɬɚɤɬɧɚɹ ɭɪɟɬɟɪɨɥɢɬɨɬɪɢɩɫɢɹ (ɫ ɥɢɬɨɷɤɫɬɪɚɤɰɢɟɣ 
ɢɥɢ ɛɟɡ ɧɟɺ), ɥɚɩɚɪɨɫɤɨɩɢɱɟɫɤɚɹ ɢ ɪɟɬɪɨɩɟɪɢɬɨɧɟɨ-
ɫɤɨɩɢɱɟɫɤɚɹ ɭɪɟɬɟɪɨɥɢɬɨɬɨɦɢɹ, ɨɬɤɪɵɬɚɹ ɭɪɟɬɟɪɨɥɢ-
ɬɨɬɨɦɢɹ. Ȼɨɥɶɲɨɟ ɤɨɥɢɱɟɫɬɜɨ ɫɭɳɟɫɬɜɭɸɳɢɯ ɦɟɬɨɞɨɜ 
ɝɨɜɨɪɢɬ ɨ ɬɨɦ, ɱɬɨ ɧɢ ɨɞɢɧ ɢɡ ɧɢɯ ɧɟ ɫɨɜɟɪɲɟɧɟɧ. 

ɉɪɢ ɩɪɢɦɟɧɟɧɢɢ ɞɢɫɬɚɧɰɢɨɧɧɨɣ ɭɪɟɬɟɪɨɥɢɬɨɬɪɢɩ-
ɫɢɢ (ȾɍɅɌ) ɤɪɭɩɧɵɯ ɤɚɦɧɟɣ, ɤɚɤ ɩɪɚɜɢɥɨ, ɧɟ ɭɞɚɟɬɫɹ 
ɞɨɫɬɢɱɶ ɷɮɮɟɤɬɚ ɡɚ ɨɞɢɧ ɫɟɚɧɫ, ɬɪɟɛɭɟɬɫɹ ɩɪɨɜɟɞɟɧɢɟ 
ɩɨɜɬɨɪɧɵɯ ɫɟɚɧɫɨɜ ȾɍɅɌ, ɫɨɩɭɬɫɬɜɭɸɳɟɝɨ (ɧɟɪɟɞɤɨ 
ɞɥɢɬɟɥɶɧɨɝɨ) ɞɪɟɧɢɪɨɜɚɧɢɹ ɩɨɱɤɢ ɬɟɦ ɢɥɢ ɢɧɵɦ ɫɩɨ-
ɫɨɛɨɦ (ɤɚɬɟɬɟɪɢɡɚɰɢɹ, ɫɬɟɧɬɢɪɨɜɚɧɢɟ, ɱɪɟɫɤɨɠɧɚɹ 
ɩɭɧɤɰɢɨɧɧɚɹ ɧɟɮɪɨɫɬɨɦɢɹ – ɑɉɇɋ) ɫ ɩɨɫɥɟɞɭɸɳɟɣ 
ɤɨɧɬɚɤɬɧɨɣ ɭɪɟɬɟɪɨɥɢɬɨɬɪɢɩɫɢɟɣ ɢ ɬ. ɞ. ɇɟɨɛɯɨɞɢɦɨ 
ɩɨɦɧɢɬɶ ɟɳɺ ɢ ɨ ɬɨɦ, ɱɬɨ ɤɪɭɩɧɵɟ ɤɚɦɧɢ ɦɨɱɟɬɨɱɧɢɤɚ, 
ɨɫɨɛɟɧɧɨ ɩɪɢ ɞɥɢɬɟɥɶɧɨɦ ɢɯ ɫɬɨɹɧɢɢ «ɧɚ ɦɟɫɬɟ» (ɬɚɤ 
ɧɚɡɵɜɚɟɦɵɟ «ɜɤɨɥɨɱɟɧɧɵɟ» ɤɚɦɧɢ), ɩɪɢɜɨɞɹɬ ɤ ɝɪɭɛɵɦ 

ɢɡɦɟɧɟɧɢɹɦ ɫɬɟɧɤɢ ɦɨɱɟɬɨɱɧɢɤɚ ɢ ɟɝɨ ɫɬɪɢɤɬɭɪɟ. ɉɪɢ 
ɩɨɞɨɛɧɨɣ ɤɥɢɧɢɱɟɫɤɨɣ ɫɢɬɭɚɰɢɢ ȾɍɅɌ ɧɟ ɬɨɥɶɤɨ ɧɟ ɷɮ-
ɮɟɤɬɢɜɧɚ, ɧɨ ɢ ɩɪɨɬɢɜɨɩɨɤɚɡɚɧɚ. Ⱦɥɹ ɥɟɱɟɧɢɹ ɩɨɞɨɛ-
ɧɨɝɨ ɩɚɰɢɟɧɬɚ ɬɪɟɛɭɸɬɫɹ ɞɪɭɝɢɟ ɦɟɬɨɞɢɤɢ. 

Ɉɞɧɢɦ ɢɡ ɜɵɫɨɤɨɷɮɮɟɤɬɢɜɧɵɯ ɦɟɬɨɞɨɜ ɜ ɞɚɧɧɨɣ 
ɤɥɢɧɢɱɟɫɤɨɣ ɫɢɬɭɚɰɢɢ ɹɜɥɹɸɬɫɹ ɩɟɪɤɭɬɚɧɧɚɹ ɭɪɟɬɟɪɨ-
ɥɢɬɨɬɪɢɩɫɢɹ, ɥɢɬɨɷɤɫɬɪɚɤɰɢɹ. ȼ ɛɨɥɶɲɢɧɫɬɜɟ ɫɥɭɱɚɟɜ 
ɤɨɧɤɪɟɦɟɧɬ ɜɨɡɦɨɠɧɨ ɭɞɚɥɢɬɶ ɩɨɥɧɨɫɬɶɸ, ɞɥɹ ɷɬɨɝɨ 
ɧɟɪɟɞɤɨ ɟɝɨ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɫɦɟɳɚɸɬ ɜ ɥɨɯɚɧɤɭ ɩɨ-
ɱɤɢ ɩɭɬɺɦ ɤɚɬɟɬɟɪɢɡɚɰɢɢ ɢɥɢ ɭɪɟɬɟɪɨɫɤɨɩɢɢ. Ɉɞɧɚɤɨ 
ɞɚɧɧɵɣ ɦɟɬɨɞ ɫɨɩɪɹɠɟɧ ɫ ɧɟɨɛɯɨɞɢɦɨɫɬɶɸ ɫɨɡɞɚɧɢɹ 
ɩɭɧɤɰɢɨɧɧɨɝɨ ɞɨɫɬɭɩɚ (ɧɟɪɟɞɤɨ ɜɵɫɨɤɨɝɨ, ɦɟɠɪɺɛɟɪ-
ɧɨɝɨ) ɱɟɪɟɡ ɩɨɱɟɱɧɭɸ ɩɚɪɟɧɯɢɦɭ, ɱɬɨ ɦɨɠɟɬ ɫɨɩɪɨ-
ɜɨɠɞɚɬɶɫɹ ɤɪɨɜɨɬɟɱɟɧɢɟɦ ɢ ɩɨɜɪɟɠɞɟɧɢɟɦ ɩɥɟɜɪɵ. 
ɉɪɟɞɫɬɚɜɥɹɟɬɫɹ ɰɟɥɟɫɨɨɛɪɚɡɧɵɦ ɜɵɩɨɥɧɟɧɢɟ ɞɚɧ-
ɧɨɝɨ ɜɦɟɲɚɬɟɥɶɫɬɜɚ ɭ ɛɨɥɶɧɵɯ ɫ ɧɟɜɵɫɨɤɨ ɪɚɫɩɨ-
ɥɨɠɟɧɧɨɣ ɩɨɱɤɨɣ, ɤɨɬɨɪɵɦ ɤɚɤ ɩɟɪɜɵɣ ɷɬɚɩ ɥɟɱɟɧɢɹ 
ɜɵɩɨɥɧɹɥɨɫɶ ɞɟɛɥɨɤɢɪɨɜɚɧɢɟ ɱɚɲɟɱɧɨ-ɥɨɯɚɧɨɱɧɨɣ 
ɫɢɫɬɟɦɵ ɩɭɬɟɦ ɭɫɬɚɧɨɜɤɢ ɩɭɧɤɰɢɨɧɧɨɣ ɧɟɮɪɨɫɬɨɦɵ. 
Ɍɚɤɠɟ ɞɚɧɧɵɣ ɦɟɬɨɞ ɫɨɩɪɹɠɟɧ ɫ ɨɩɪɟɞɟɥɺɧɧɵɦɢ 
ɬɟɯɧɢɱɟɫɤɢɦɢ ɬɪɭɞɧɨɫɬɹɦɢ ɩɪɢ ɞɥɢɬɟɥɶɧɨɦ ɫɬɨɹɧɢɢ 
ɤɨɧɤɪɟɦɟɧɬɚ «ɧɚ ɦɟɫɬɟ», ɤɨɬɨɪɵɣ ɹɜɥɹɟɬɫɹ ɬɪɭɞɧɨ 
ɫɦɟɳɚɟɦɵɦ. Ɍɟɯɧɨɥɨɝɢɹ ɩɟɪɤɭɬɚɧɧɨɣ ɢ ɬɪɚɧɫɭɪɟ-
ɬɪɚɥɶɧɨɣ ɥɢɬɨɬɪɢɩɫɢɢ, ɩɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɦɨɠɟɬ ɫɨ-
ɩɪɨɜɨɠɞɚɬɶɫɹ ɷɧɞɨɫɤɨɩɢɱɟɫɤɨɣ ɤɨɪɪɟɤɰɢɟɣ ɫɬɪɢɤɬɭɪɵ 
ɦɨɱɟɬɨɱɧɢɤɚ (ɷɧɞɨɭɪɟɬɟɪɨɬɨɦɢɟɣ, ɛɭɠɢɪɨɜɚɧɢɟɦ, 
ɛɚɥɥɨɧɧɨɣ ɞɢɥɚɬɚɰɢɟɣ).
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ɉɟɪɟɱɢɫɥɟɧɧɵɟ ɨɫɨɛɟɧɧɨɫɬɢ ɞɚɧɧɵɯ ɦɟɬɨɞɨɜ ɜ ɧɟ-
ɤɨɬɨɪɨɣ ɫɬɟɩɟɧɢ ɫɩɨɫɨɛɫɬɜɨɜɚɥɢ ɪɚɫɲɢɪɟɧɢɸ ɫɮɟɪɵ 
ɩɪɢɦɟɧɟɧɢɹ ɞɪɭɝɢɯ ɫɩɨɫɨɛɨɜ ɨɩɟɪɚɬɢɜɧɨɝɨ ɷɧɞɨɫɤɨɩɢ-
ɱɟɫɤɨɝɨ ɥɟɱɟɧɢɹ: ɥɚɩɚɪɨɫɤɨɩɢɱɟɫɤɨɣ ɢ ɪɟɬɪɨɩɟɪɢɬɨɧɟ-
ɨɫɤɨɩɢɱɟɫɤɨɣ ɭɪɟɬɟɪɨɥɢɬɨɬɨɦɢɢ. ȼɨ ɜɪɟɦɹ ɷɬɢɯ ɨɩɟ-
ɪɚɰɢɣ ɜ ɛɨɥɶɲɢɧɫɬɜɟ ɫɥɭɱɚɟɜ ɬɚɤɠɟ ɭɞɚɟɬɫɹ ɞɨɫɬɢɱɶ 
ɩɨɥɧɨɝɨ ɢɡɛɚɜɥɟɧɢɹ ɛɨɥɶɧɨɝɨ ɨɬ ɤɨɧɤɪɟɦɟɧɬɨɜ ɜɟɪɯɧɟɣ 
ɬɪɟɬɢ ɦɨɱɟɬɨɱɧɢɤɚ, ɨɞɧɚɤɨ ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɨɛɳɟɝɨ ɧɚ-
ɪɤɨɡɚ, ɨɩɪɟɞɟɥɺɧɧɵɟ ɪɢɫɤɢ ɩɪɢ ɥɚɩɚɪɨɫɤɨɩɢɢ ɢ ɨɝɪɚ-
ɧɢɱɟɧɢɟ ɫɜɨɛɨɞɧɨɝɨ ɩɪɨɫɬɪɚɧɫɬɜɚ ɩɪɢ ɪɟɬɪɨɩɟɪɢɬɨ-
ɧɟɨɫɤɨɩɢɢ ɧɟɫɤɨɥɶɤɨ ɨɝɪɚɧɢɱɢɜɚɸɬ ɩɪɢɦɟɧɟɧɢɟ ɷɬɢɯ 
ɦɟɬɨɞɨɜ. 

ȼ ɫɨɜɪɟɦɟɧɧɨɣ ɭɪɨɥɨɝɢɱɟɫɤɨɣ ɩɪɚɤɬɢɤɟ ɨɞɧɢɦ ɢɡ 
ɫɚɦɵɯ ɪɚɫɩɪɨɫɬɪɚɧɺɧɧɵɯ ɫɩɨɫɨɛɨɜ ɭɞɚɥɟɧɢɹ ɤɪɭɩɧɵɯ 
ɤɚɦɧɟɣ ɜɟɪɯɧɟɣ ɬɪɟɬɢ ɦɨɱɟɬɨɱɧɢɤɚ ɹɜɥɹɟɬɫɹ ɤɨɧɬɚɤ-
ɬɧɚɹ ɭɪɟɬɟɪɨɥɢɬɨɬɪɢɩɫɢɹ, ɚ ɫɪɟɞɢ ɟɺ ɪɚɡɧɨɜɢɞɧɨɫɬɟɣ –  
ɩɧɟɜɦɚɬɢɱɟɫɤɚɹ ɥɢɬɨɬɪɢɩɫɢɹ, ɜ ɨɫɧɨɜɟ ɤɨɬɨɪɨɣ ɥɟɠɢɬ 
ɩɧɟɜɦɨɦɟɯɚɧɢɱɟɫɤɨɟ ɜɨɡɞɟɣɫɬɜɢɟ ɡɨɧɞɚ ɥɢɬɨɬɪɢɩɬɨ-
ɪɚ ɧɚ ɤɚɦɟɧɶ. Ɇɹɝɤɢɟ ɬɤɚɧɢ ɫɧɢɠɚɸɬ ɩɟɪɟɞɚɱɭ ɦɨɦɟɧ-
ɬɚ ɷɧɟɪɝɢɢ (ɩɨɷɬɨɦɭ ɧɟ ɬɪɚɜɦɢɪɭɸɬɫɹ), ɜ ɬɨ ɜɪɟɦɹ ɤɚɤ 
ɬɜɟɪɞɵɟ ɩɪɟɞɦɟɬɵ, ɬɚɤɢɟ ɤɚɤ ɤɚɦɟɧɶ, ɮɪɚɝɦɟɧɬɢɪɭɸɬɫɹ 
ɜ ɪɟɡɭɥɶɬɚɬɟ ɭɞɚɪɚ (ɬɚɤ ɧɚɡɵɜɚɟɦɵɣ ɷɮɮɟɤɬ «ɨɬɛɨɣɧɨ-
ɝɨ ɦɨɥɨɬɤɚ»). ɉɧɟɜɦɚɬɢɱɟɫɤɢɟ ɥɢɬɨɬɪɢɩɬɨɪɵ ɨɛɟɫɩɟɱɢ-
ɜɚɸɬ ɷɮɮɟɤɬɢɜɧɨɟ ɢ ɛɟɡɨɩɚɫɧɨɟ ɪɚɡɪɭɲɟɧɢɟ ɤɚɦɧɟɣ 
ɜɨ ɜɫɟɯ ɨɬɞɟɥɚɯ ɦɨɱɟɜɨɣ ɫɢɫɬɟɦɵ ɢ ɜɧɟ ɡɚɜɢɫɢɦɨɫɬɢ 
ɨɬ ɢɯ ɫɨɫɬɚɜɚ. ɉɪɟɢɦɭɳɟɫɬɜɚɦɢ ɩɧɟɜɦɚɬɢɱɟɫɤɢɯ ɥɢɬɨ-
ɬɪɢɩɬɨɪɨɜ ɹɜɥɹɸɬɫɹ ɚɬɪɚɜɦɚɬɢɱɧɨɫɬɶ, ɧɢɡɤɚɹ ɫɬɨɢɦɨɫɬɶ 
ɫɟɪɜɢɫɧɨɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ, ɧɟɜɵɫɨɤɚɹ ɫɟɛɟɫɬɨɢɦɨɫɬɶ ɢ, 
ɜ ɪɟɡɭɥɶɬɚɬɟ ɞɥɢɬɟɥɶɧɵɯ ɫɪɨɤɨɜ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ ɦɟ-
ɬɚɥɥɢɱɟɫɤɢɯ ɡɨɧɞɨɜ, ɩɪɚɤɬɢɱɟɫɤɢ ɨɬɫɭɬɫɬɜɢɟ ɧɟɨɛɯɨɞɢ-
ɦɨɫɬɢ ɜ ɪɚɫɯɨɞɧɵɯ ɦɚɬɟɪɢɚɥɚɯ. ɇɟɞɨɫɬɚɬɤɢ ɜɤɥɸɱɚɸɬ ɜ 
ɫɟɛɹ ɨɝɪɚɧɢɱɟɧɢɟ ɜɨɡɦɨɠɧɨɫɬɢ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɞɚɧɧɨɝɨ 
ɨɛɨɪɭɞɨɜɚɧɢɹ ɫ ɝɢɛɤɢɦɢ ɷɧɞɨɫɤɨɩɚɦɢ, ɬɚɤ ɤɚɤ ɞɥɹ ɩɪɨ-
ɜɟɞɟɧɢɹ ɪɢɝɢɞɧɨɝɨ ɡɨɧɞɚ ɧɟɨɛɯɨɞɢɦ ɩɪɹɦɨɣ ɪɚɛɨɱɢɣ 
ɤɚɧɚɥ. ȼɬɨɪɵɦ ɫɭɳɟɫɬɜɟɧɧɵɦ ɧɟɞɨɫɬɚɬɤɨɦ ɩɧɟɜɦɚɬɢ-
ɱɟɫɤɨɣ ɥɢɬɨɬɪɢɩɫɢɢ ɹɜɥɹɟɬɫɹ ɨɬɧɨɫɢɬɟɥɶɧɨ ɜɵɫɨɤɚɹ ɱɚ-
ɫɬɨɬɚ ɪɟɬɪɨɝɪɚɞɧɨɣ ɦɢɝɪɚɰɢɢ ɤɚɦɧɟɣ, ɤɨɬɨɪɚɹ ɞɨɫɬɢɝɚ-
ɟɬ 2–17% ɩɪɢ ɥɟɱɟɧɢɢ ɭɪɟɬɟɪɨɥɢɬɢɚɡɚ [3–7].

Ɉɞɧɨɣ ɢɡ ɧɨɜɵɯ ɪɚɡɪɚɛɨɬɨɤ ɞɥɹ ɤɨɧɬɚɤɬɧɨɣ ɩɧɟɜ-
ɦɚɬɢɱɟɫɤɨɣ ɥɢɬɨɬɪɢɩɫɢɢ ɹɜɥɹɟɬɫɹ LMA Stoneȼreaker™ 
(ɒɜɟɣɰɚɪɢɹ). ɗɬɨ ɩɨɪɬɚɬɢɜɧɵɣ ɧɟɷɥɟɤɬɪɢɱɟɫɤɢɣ ɩɪɢ-
ɛɨɪ, ɤɨɬɨɪɵɣ ɦɨɠɟɬ ɛɵɬɶ ɢɫɩɨɥɶɡɨɜɚɧ ɞɥɹ ɮɪɚɝɦɟɧɬɚ-
ɰɢɢ ɤɚɦɧɟɣ ɧɢɠɧɢɯ ɢ ɜɟɪɯɧɢɯ ɦɨɱɟɜɵɯ ɩɭɬɟɣ.

ɐɟɥɶɸ ɞɚɧɧɨɣ ɪɚɛɨɬɵ ɹɜɥɹɟɬɫɹ ɨɰɟɧɤɚ ɩɟɪɜɨɧɚ-
ɱɚɥɶɧɨɝɨ ɨɩɵɬɚ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɤɨɧɬɚɤɬɧɨɝɨ ɥɢɬɨɬɪɢɩ-
ɬɨɪɚ LMA Stonebreaker™ ɞɥɹ ɷɧɞɨɫɤɨɩɢɱɟɫɤɨɝɨ ɥɟɱɟ-
ɧɢɹ ɤɪɭɩɧɵɯ ɤɚɦɧɟɣ ɜɟɪɯɧɟɣ ɬɪɟɬɢ ɦɨɱɟɬɨɱɧɢɤɚ.

Материалы и метоąы
LMA Stonebreaker™ ɹɜɥɹɟɬɫɹ ɛɟɫɩɪɨɜɨɞɧɵɦ ɩɟ-

ɪɟɧɨɫɧɵɦ ɭɫɬɪɨɣɫɬɜɨɦ (ɪɢɫ. 1, 2), ɤɨɬɨɪɨɟ ɧɚ ɫɟɝɨɞ-
ɧɹɲɧɢɣ ɞɟɧɶ ɹɜɥɹɟɬɫɹ ɧɚɢɛɨɥɟɟ ɤɨɦɩɚɤɬɧɵɦ ɢ ɷɪɝɨ-
ɧɨɦɢɱɧɵɦ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɞɪɭɝɢɦɢ ɫɭɳɟɫɬɜɭɸɳɢɦɢ 
ɩɧɟɜɦɚɬɢɱɟɫɤɢɦɢ ɥɢɬɨɬɪɢɩɬɨɪɚɦɢ. ɑɬɨɛɵ ɩɪɢɜɟɫɬɢ ɟɝɨ 
ɜ ɞɟɣɫɬɜɢɟ, ɧɟ ɬɪɟɛɭɟɬɫɹ ɫɨɟɞɢɧɟɧɢɹ ɫ ɜɧɟɲɧɢɦ ɢɫɬɨɱ-
ɧɢɤɨɦ ɷɥɟɤɬɪɢɱɟɫɬɜɚ ɢ ɤɨɦɩɪɟɫɫɨɪɨɦ (ɢɫɬɨɱɧɢɤɨɦ 
ɫɠɚɬɨɝɨ ɝɚɡɚ), ɨɬɫɭɬɫɬɜɭɸɬ ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ ɩɪɨɜɨɞɚ ɢ 
ɧɨɠɧɵɟ ɩɟɪɟɤɥɸɱɚɬɟɥɢ. ɇɟɫɦɨɬɪɹ ɧɚ ɫɜɨɢ ɦɚɥɵɟ ɝɚ-
ɛɚɪɢɬɵ (ɜɟɫ ɨɤɨɥɨ 500 ɝ ɜɦɟɫɬɟ ɫ ɡɨɧɞɨɦ) ɢ ɨɬɫɭɬɫɬɜɢɟ 
ɜɧɟɲɧɟɝɨ ɤɨɦɩɪɟɫɫɨɪɚ, StoneBreaker™ ɫɩɨɫɨɛɟɧ ɧɚ 
ɜɵɯɨɞɟ ɝɟɧɟɪɢɪɨɜɚɬɶ ɞɚɜɥɟɧɢɟ ɜ 29 ɛɚɪ (2,9 Ɇɉɚ). ɗɬɨ 
ɩɨɡɜɨɥɹɟɬ ɧɟɫɤɨɥɶɤɢɦɢ «ɭɞɚɪɚɦɢ» ɡɨɧɞɚ ɦɚɤɫɢɦɚɥɶɧɨ 
ɷɮɮɟɤɬɢɜɧɨ ɞɨɛɢɜɚɬɶɫɹ ɩɨɥɧɨɣ ɮɪɚɝɦɟɧɬɚɰɢɢ ɤɚɦɧɟɣ 
ɪɚɡɥɢɱɧɨɣ ɩɥɨɬɧɨɫɬɢ. ȼ ɤɚɱɟɫɬɜɟ ɢɫɬɨɱɧɢɤɚ ɷɧɟɪɝɢɢ 
ɢɫɩɨɥɶɡɭɟɬɫɹ ɨɞɧɨɪɚɡɨɜɵɣ ɝɚɡɨɜɵɣ ɛɚɥɥɨɧɱɢɤ, ɫɨ-
ɞɟɪɠɚɳɢɣ ɩɨɞ ɜɵɫɨɤɢɦ ɞɚɜɥɟɧɢɟɦ ɋɈ

2
. Ɉɞɢɧ ɬɚɤɨɣ 

ɛɚɥɥɨɧɱɢɤ ɝɚɪɚɧɬɢɪɭɟɬ ɤɚɤ ɦɢɧɢɦɭɦ 80 ɨɞɢɧɨɱɧɵɯ 
ɩɧɟɜɦɚɬɢɱɟɫɤɢɯ «ɜɵɫɬɪɟɥɨɜ», ɩɨɫɥɟ ɱɟɝɨ ɧɟɨɛɯɨɞɢɦɨ 
ɩɪɨɢɡɜɨɞɢɬɶ ɟɝɨ ɡɚɦɟɧɭ. 

ɉɟɪɟɞ ɧɚɱɚɥɨɦ ɞɪɨɛɥɟɧɢɹ ɫ ɜɵɩɭɫɤɧɨɝɨ ɤɥɚɩɚɧɚ 
ɫɧɢɦɚɟɬɫɹ ɤɨɥɩɚɱɨɤ ɢ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɝɚɡɨɨɬɜɨɞɹ-
ɳɚɹ ɬɪɭɛɤɚ. ȼ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɥɨɤɚɥɢɡɚɰɢɢ ɤɚɦɧɹ ɢ 
ɢɫɩɨɥɶɡɭɟɦɨɝɨ ɨɩɬɢɱɟɫɤɨɝɨ ɢɧɫɬɪɭɦɟɧɬɚ ɜɵɛɢɪɚɟɬɫɹ 
ɢ ɮɢɤɫɢɪɭɟɬɫɹ ɡɨɧɞ ɧɟɨɛɯɨɞɢɦɨɝɨ ɞɢɚɦɟɬɪɚ. Ɂɚɬɟɦ ɜ 
ɞɟɪɠɚɬɟɥɶ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɨɞɧɨɪɚɡɨɜɵɣ ɛɚɥɥɨɧɱɢɤ ɫ 
ɝɚɡɨɦ, ɤɨɬɨɪɵɣ ɡɚɬɹɝɢɜɚɟɬɫɹ ɞɨ ɩɟɪɮɨɪɚɰɢɢ. ɉɪɢ ɷɬɨɦ 
ɝɚɡ ɩɪɢ ɩɨɦɨɳɢ ɪɟɝɭɥɹɬɨɪɚ ɞɨɜɨɞɢɬɫɹ ɞɨ ɧɭɠɧɨɝɨ ɞɚɜ-
ɥɟɧɢɹ ɢ ɡɚɩɨɥɧɹɟɬ ɩɪɨɦɟɠɭɬɨɱɧɭɸ ɤɚɦɟɪɭ (ɪɟɡɟɪɜɭɚɪ) 
(ɪɢɫ. 2). ȼ ɷɬɨɬ ɦɨɦɟɧɬ ɩɭɫɤɨɜɚɹ ɤɥɚɜɢɲɚ ɩɟɪɟɯɨɞɢɬ ɜ 
ɩɨɥɨɠɟɧɢɟ ɝɨɬɨɜɧɨɫɬɢ. ɉɨɫɪɟɞɫɬɜɨɦ ɧɚɠɚɬɢɹ ɩɭɫɤɨɜɨɣ 
ɤɥɚɜɢɲɢ ɩɪɨɢɫɯɨɞɢɬ ɜɵɫɜɨɛɨɠɞɟɧɢɟ ɫɠɚɬɨɝɨ ɝɚɡɚ, ɢ 
ɜ ɞɟɣɫɬɜɢɟ ɩɪɢɜɨɞɢɬɫɹ ɦɟɯɚɧɢɡɦ ɩɨ ɬɢɩɭ «ɨɬɛɨɣɧɨɝɨ 
ɦɨɥɨɬɤɚ». ȼɨɡɧɢɤɚɸɳɚɹ ɩɪɢ ɷɬɨɦ ɷɧɟɪɝɢɹ ɩɟɪɟɞɚɟɬɫɹ 
ɧɚ ɡɨɧɞ, ɢ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɥɢɬɨɬɪɢɩɫɢɹ. ɉɨɫɥɟ ɬɨɝɨ ɤɚɤ 
ɨɬɪɚɛɨɬɚɧɧɵɣ ɝɚɡ ɜɵɜɨɞɢɬɫɹ ɧɚɪɭɠɭ ɩɨ ɫɩɟɰɢɚɥɶɧɨɦɭ 
ɝɚɡɨɨɬɜɨɞɧɨɦɭ ɤɚɧɚɥɭ (ɪɢɫ. 2), ɩɭɫɤɨɜɚɹ ɤɥɚɜɢɲɚ ɩɪɢ-
ɯɨɞɢɬ ɜ ɢɫɯɨɞɧɨɟ ɩɨɥɨɠɟɧɢɟ. ɉɨ ɡɚɜɟɪɲɟɧɢɢ ɨɩɟɪɚɰɢɢ 
ɛɚɥɥɨɧɱɢɤ ɫ ɝɚɡɨɦ ɭɞɚɥɹɟɬɫɹ, ɩɪɢ ɷɬɨɦ ɧɟɢɫɩɨɥɶɡɨɜɚɧ-
ɧɵɣ ɝɚɡ ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɜɵɩɭɫɤɚɟɬɫɹ.

ȼ ɩɟɪɢɨɞ ɫ ɹɧɜɚɪɹ 2009 ɩɨ ɦɚɪɬ 2011 ɝɨɞɚ ɫ ɩɪɢɦɟ-
ɧɟɧɢɟɦ ɥɢɬɨɬɪɢɩɬɨɪɚ LMA StoneBreaker™ ɧɚɦɢ ɜɵɩɨɥ-
ɧɟɧɚ ɤɨɧɬɚɤɬɧɚɹ ɭɪɟɬɟɪɨɥɢɬɨɬɪɢɩɫɢɹ ɩɨ ɩɨɜɨɞɭ ɤɪɭɩ-
ɧɵɯ ɤɚɦɧɟɣ ɜɟɪɯɧɟɣ ɬɪɟɬɢ ɦɨɱɟɬɨɱɧɢɤɚ 55 ɛɨɥɶɧɵɦ  
(24 ɦɭɠɱɢɧɵ, 31 ɠɟɧɳɢɧɚ, ɜɨɡɪɚɫɬ 16–84 ɝɨɞɚ). 

Ⱦɥɹ ɜɵɩɨɥɧɟɧɢɹ ɨɩɟɪɚɰɢɣ ɢɫɩɨɥɶɡɨɜɚɥɢɫɶ ɪɢɝɢɞ-
ɧɵɟ ɭɪɟɬɟɪɨɩɢɟɥɨɫɤɨɩɵ ɞɢɚɦɟɬɪɨɦ 8–10 Fr ɫ ɩɪɹɦɵɦ 
ɪɚɛɨɱɢɦ ɤɚɧɚɥɨɦ. Ɂɨɧɞ ɩɧɟɜɦɚɬɢɱɟɫɤɨɝɨ ɥɢɬɨɬɪɢɩɬɨɪɚ 
ɩɨɞɛɢɪɚɥɫɹ ɫ ɭɱɟɬɨɦ ɞɢɚɦɟɬɪɚ ɪɚɛɨɱɟɝɨ ɤɚɧɚɥɚ ɩɪɢ-
ɦɟɧɹɟɦɨɝɨ ɷɧɞɨɫɤɨɩɚ. Ʉɨɧɬɚɤɬɧɚɹ ɥɢɬɨɬɪɢɩɫɢɹ ɩɪɨɞɨɥ-
ɠɚɥɚɫɶ ɞɨ ɬɟɯ ɩɨɪ, ɩɨɤɚ ɪɚɡɦɟɪ ɮɪɚɝɦɟɧɬɨɜ ɤɚɦɧɹ ɛɵɥ 
ɞɨɫɬɚɬɨɱɧɵɦ ɞɥɹ ɢɯ ɛɟɡɨɩɚɫɧɨɣ ɷɤɫɬɪɚɤɰɢɢ (< 0,5 ɫɦ).

ɋ ɰɟɥɶɸ ɨɰɟɧɤɢ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢ ɛɟɡɨɩɚɫɧɨɫɬɢ ɥɢ-
ɬɨɬɪɢɩɫɢɢ ɤɪɭɩɧɵɯ ɤɚɦɧɟɣ ɜɟɪɯɧɟɣ ɬɪɟɬɢ ɦɨɱɟɬɨɱɧɢɤɚ, 
ɭɞɨɛɫɬɜɚ ɢɧɫɬɪɭɦɟɧɬɚ LMA StoneBreaker™ ɦɵ ɪɟɝɢɫɬɪɢ-
ɪɨɜɚɥɢ ɪɚɡɦɟɪ ɤɚɦɧɹ, ɤɨɥɢɱɟɫɬɜɨ ɭɞɚɪɨɜ, ɧɟɨɛɯɨɞɢɦɵɯ 
ɞɥɹ ɧɚɱɚɥɚ ɮɪɚɝɦɟɧɬɚɰɢɢ ɢ ɞɨ ɨɤɨɧɱɚɬɟɥɶɧɨɝɨ ɪɚɡɪɭ-
ɲɟɧɢɹ ɤɚɦɧɹ, ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɥɢɬɨɬɪɢɩɫɢɢ, ɧɟɨɛ-
ɯɨɞɢɦɨɫɬɶ ɩɪɢɦɟɧɟɧɢɹ ɞɪɭɝɨɝɨ ɥɢɬɨɬɪɢɩɬɨɪɚ, ɭɞɨɛɫɬɜɨ 
ɢɧɫɬɪɭɦɟɧɬɚ ɞɥɹ ɪɚɛɨɬɵ, ɫɬɟɩɟɧɶ ɩɨɜɪɟɠɞɟɧɢɹ ɦɨɱɟɜɵɯ 
ɩɭɬɟɣ ɩɪɢ ɥɢɬɨɬɪɢɩɫɢɢ, ɚ ɬɚɤɠɟ ɫɥɭɱɚɢ ɪɟɬɪɨɝɪɚɞɧɨɝɨ 
ɫɦɟɳɟɧɢɹ ɤɨɧɤɪɟɦɟɧɬɚ ɢɥɢ ɟɝɨ ɮɪɚɝɦɟɧɬɨɜ ɜ ɩɨɱɤɭ.  

Резулĉтаты и их обсужąение
ɍ ɜɫɟɯ 55 (100%) ɩɚɰɢɟɧɬɨɜ ɤɪɭɩɧɵɟ ɤɚɦɧɢ ɜɟɪɯɧɟɣ 

ɬɪɟɬɢ ɦɨɱɟɬɨɱɧɢɤɚ ɛɵɥɢ ɭɫɩɟɲɧɨ ɮɪɚɝɦɟɧɬɢɪɨɜɚɧɵ, ɚ 
ɭ 45 (82%) ɩɚɰɢɟɧɬɨɜ ɩɨɥɧɨɫɬɶɸ ɭɞɚɥɟɧɵ. ɍ 10 (18%) 
ɛɨɥɶɧɵɯ ɩɪɢ ɥɢɬɨɬɪɢɩɫɢɢ ɨɬɦɟɱɟɧɚ ɩɪɨɤɫɢɦɚɥɶɧɚɹ 
ɦɢɝɪɚɰɢɹ ɮɪɚɝɦɟɧɬɨɜ ɤɚɦɧɹ ɜ ɩɨɱɤɭ (ɜ ɩɨɫɥɟɞɭɸɳɟɦ 
ɜɵɩɨɥɧɟɧɚ ɞɢɫɬɚɧɰɢɨɧɧɚɹ ɥɢɬɨɬɪɢɩɫɢɹ ɢɥɢ ɩɨɜɬɨɪɧɚɹ 
ɷɧɞɨɫɤɨɩɢɱɟɫɤɚɹ ɭɪɟɬɟɪɨɥɢɬɨɬɪɢɩɫɢɹ – ɥɢɬɨɷɤɫɬɪɚɤ-
ɰɢɹ). ɉɨɜɪɟɠɞɟɧɢɹ ɫɬɟɧɤɢ ɦɨɱɟɜɵɯ ɩɭɬɟɣ ɩɪɢ ɩɪɢɦɟɧɟ-
ɧɢɢ ɥɢɬɨɬɪɢɩɬɨɪɚ LMA StoneBreaker™ ɧɟ ɨɬɦɟɱɟɧɨ. ȼ 
ɪɹɞɟ ɫɥɭɱɚɟɜ, ɩɪɢ ɞɪɨɛɥɟɧɢɢ ɱɪɟɡɦɟɪɧɨ ɤɪɭɩɧɵɯ ɤɚɦ-
ɧɟɣ, ɬɪɟɛɨɜɚɥɚɫɶ ɫɦɟɧɚ ɛɚɥɥɨɧɱɢɤɚ ɫ ɝɚɡɨɦ ɞɥɹ ɩɪɨ-
ɞɨɥɠɟɧɢɹ ɥɢɬɨɬɪɢɩɫɢɢ. Ⱥɩɩɚɪɚɬ ɤɨɦɩɚɤɬɟɧ, ɭɞɨɛɟɧ ɜ 
ɪɚɛɨɬɟ, ɥɟɝɤɨ ɫɬɟɪɢɥɢɡɭɟɬɫɹ. ɋɦɟɧɚ ɡɨɧɞɨɜ ɢ ɝɚɡɨɜɨɝɨ 
ɛɚɥɥɨɧɱɢɤɚ ɧɟ ɩɪɟɞɫɬɚɜɥɹɟɬ ɬɪɭɞɧɨɫɬɟɣ ɞɥɹ ɦɟɞɢɰɢɧ-
ɫɤɨɝɨ ɩɟɪɫɨɧɚɥɚ ɢ ɧɟ ɡɚɧɢɦɚɟɬ ɦɧɨɝɨ ɜɪɟɦɟɧɢ. Ⱦɚɧɧɵɟ 
ɨɛ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢ ɛɟɡɨɩɚɫɧɨɫɬɢ ɧɨɜɨɝɨ ɤɨɧɬɚɤɬɧɨɝɨ 
ɥɢɬɨɬɪɢɩɬɨɪɚ, ɩɪɢɦɟɧɺɧɧɨɝɨ ɧɚɦɢ ɞɥɹ ɷɧɞɨɫɤɨɩɢɱɟ-
ɫɤɨɝɨ ɥɟɱɟɧɢɹ ɤɪɭɩɧɵɯ ɤɚɦɧɟɣ ɜɟɪɯɧɟɣ ɬɪɟɬɢ ɦɨɱɟɬɨɱ-
ɧɢɤɚ, ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 1.
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ɂɞɟɚɥɶɧɵɣ ɤɨɧɬɚɤɬɧɵɣ ɥɢɬɨɬɪɢɩɬɨɪ ɞɨɥɠɟɧ ɫɨ-
ɱɟɬɚɬɶ ɜ ɫɟɛɟ ɤɨɦɩɚɤɬɧɨɫɬɶ, ɦɧɨɝɨɮɭɧɤɰɢɨɧɚɥɶɧɨɫɬɶ 
(ɜɨɡɦɨɠɧɨɫɬɶ ɩɪɢɦɟɧɟɧɢɹ ɫ ɥɸɛɵɦɢ ɜɢɞɚɦɢ ɷɧɞɨɫɤɨ-
ɩɨɜ, ɜ ɬɨɦ ɱɢɫɥɟ ɢ ɫ ɝɢɛɤɢɦɢ), ɢɦɟɬɶ ɦɨɳɧɵɣ ɢɫɬɨɱɧɢɤ 
ɷɧɟɪɝɢɢ. Ɉɧ ɬɚɤɠɟ ɞɨɥɠɟɧ ɛɵɬɶ ɷɮɮɟɤɬɢɜɧɵɦ ɜɧɟ ɡɚ-
ɜɢɫɢɦɨɫɬɢ ɨɬ ɬɢɩɚ ɢ ɪɚɡɦɟɪɚ ɤɚɦɧɹ, ɦɧɨɝɨɪɚɡɨɜɵɦ ɢ 
ɧɟ ɜɵɡɵɜɚɬɶ ɩɨɜɪɟɠɞɟɧɢɹ ɨɤɪɭɠɚɸɳɢɯ ɬɤɚɧɟɣ. Ɉɞɧɚɤɨ 
ɧɢ ɨɞɢɧ ɢɡ ɫɭɳɟɫɬɜɭɸɳɢɯ ɥɢɬɨɬɪɢɩɬɨɪɨɜ ɧɟ ɨɛɥɚɞɚɟɬ 
ɜɫɟɦɢ ɩɟɪɟɱɢɫɥɟɧɧɵɦɢ ɩɪɢɡɧɚɤɚɦɢ. 

ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɞɥɹ ɭɪɟɬɟɪɨɥɢɬɨɬɪɢɩɫɢɢ ɧɚɢɛɨɥɟɟ 
ɱɚɫɬɨ ɩɪɢɦɟɧɹɟɬɫɹ ɧɟɫɤɨɥɶɤɨ ɬɢɩɨɜ ɤɨɧɬɚɤɬɧɵɯ ɥɢɬɨɬɪɢɩ-
ɬɨɪɨɜ: ɭɥɶɬɪɚɡɜɭɤɨɜɨɣ, ɷɥɟɤɬɪɨɝɢɞɪɚɜɥɢɱɟɫɤɢɣ, ɷɥɟɤɬɪɨ-
ɤɢɧɟɬɢɱɟɫɤɢɣ, ɥɚɡɟɪɧɵɣ ɢ ɩɧɟɜɦɚɬɢɱɟɫɤɢɣ (ɬɚɛɥ. 2).

ȼ 60–70-ɯ ɝɨɞɚɯ xx ɫɬɨɥɟɬɢɹ ɨɫɧɨɜɧɵɦ ɤɨɧɬɚɤɬɧɵɦ 
ɥɢɬɨɬɪɢɩɬɨɪɨɦ ɛɵɥ ɷɥɟɤɬɪɨɝɢɞɪɚɜɥɢɱɟɫɤɢɣ, ɧɨ ɢɡ-ɡɚ ɜɵ-
ɫɨɤɨɣ ɬɪɚɜɦɚɬɢɱɧɨɫɬɢ ɨɧ ɲɢɪɨɤɨ ɩɪɢɦɟɧɹɥɫɹ ɬɨɥɶɤɨ ɞɥɹ 
ɞɪɨɛɥɟɧɢɹ ɤɚɦɧɟɣ ɦɨɱɟɜɨɝɨ ɩɭɡɵɪɹ (ɪɟɞɤɨ ɩɨɱɤɢ ɢ ɦɨɱɟ-
ɬɨɱɧɢɤɚ). ȼ ɤɨɧɰɟ 80-ɯ ɝɨɞɨɜ ɩɨɹɜɥɟɧɢɟ ɭɥɶɬɪɚɡɜɭɤɨɜɵɯ 
ɥɢɬɨɬɪɢɩɬɨɪɨɜ ɨɛɥɟɝɱɢɥɨ ɢ ɨɛɟɡɨɩɚɫɢɥɨ ɮɪɚɝɦɟɧɬɚɰɢɸ  
ɤɚɦɧɟɣ ɧɢɠɧɢɯ ɢ ɜɟɪɯɧɢɯ ɦɨɱɟɜɵɯ ɩɭɬɟɣ. ɍɥɶɬɪɚɡɜɭɤɨ-
ɜɵɟ ɥɢɬɨɬɪɢɩɬɨɪɵ, ɩɪɢɦɟɧɹɟɦɵɟ ɱɟɪɟɡ ɪɢɝɢɞɧɵɣ ɷɧɞɨ-
ɫɤɨɩ, ɨɛɟɫɩɟɱɢɜɚɸɬ ɨɬɧɨɫɢɬɟɥɶɧɨ ɛɟɡɨɩɚɫɧɨɟ ɪɚɡɪɭɲɟ-

ɧɢɟ ɤɚɦɧɹ, ɚ ɬɚɤɠɟ ɜɨɡɦɨɠɧɨɫɬɶ ɫɨɱɟɬɚɧɧɨɝɨ ɩɪɢɦɟɧɟɧɢɹ 
ɚɤɬɢɜɧɨɣ ɚɫɩɢɪɚɰɢɢ ɮɪɚɝɦɟɧɬɨɜ. Ɉɞɧɚɤɨ ɩɪɢ ɮɪɚɝɦɟɧɬɚ-
ɰɢɢ ɬɜɟɪɞɨɝɨ ɢ ɩɥɨɬɧɨɝɨ ɤɚɦɧɹ ɭɥɶɬɪɚɡɜɭɤɨɜɨɟ ɞɪɨɛɥɟ-
ɧɢɟ ɦɨɠɟɬ ɡɚɧɹɬɶ ɦɧɨɝɨ ɜɪɟɦɟɧɢ [5, 8].

ɉɧɟɜɦɚɬɢɱɟɫɤɢɣ ɥɢɬɨɬɪɢɩɬɨɪ Swiss Lithoclast (EMS, 
ɒɜɟɣɰɚɪɢɹ) ɛɵɥ ɩɪɟɞɫɬɚɜɥɟɧ ɜ 90-ɯ ɝɨɞɚɯ. ȼ ɧɺɦ ɜ ɤɚ-
ɱɟɫɬɜɟ ɢɫɬɨɱɧɢɤɚ ɷɧɟɪɝɢɢ ɢɫɩɨɥɶɡɭɟɬɫɹ ɫɠɚɬɵɣ ɜɨɡɞɭɯ, 
ɪɟɚɤɬɢɜɧɵɣ ɩɨɬɨɤ ɤɨɬɨɪɨɝɨ ɜɨɡɞɟɣɫɬɜɭɟɬ ɧɚ ɦɟɬɚɥɥɢɱɟ-
ɫɤɢɣ ɨɬɛɨɣɧɢɤ, ɧɚɯɨɞɹɳɢɣɫɹ ɜ ɤɨɧɬɚɤɬɟ ɫ ɤɚɦɧɟɦ. Ʌɢɬɨ-
ɬɪɢɩɬɨɪ ɭɫɩɟɲɧɨ ɩɪɢɦɟɧɹɟɬɫɹ ɞɥɹ ɤɨɧɬɚɤɬɧɨɝɨ ɪɚɡɪɭ-
ɲɟɧɢɹ ɤɚɦɧɟɣ ɜ ɩɨɱɤɟ, ɦɨɱɟɬɨɱɧɢɤɟ ɢ ɦɨɱɟɜɨɦ ɩɭɡɵɪɟ 
ɱɟɪɟɡ ɪɢɝɢɞɧɵɣ ɷɧɞɨɫɤɨɩ. Denstedt ɢ ɫɨɚɜɬ. [4] ɩɟɪɜɵɦɢ 
ɫɨɨɛɳɢɥɢ ɨ ɤɥɢɧɢɱɟɫɤɨɦ ɨɩɵɬɟ ɢɫɩɨɥɶɡɨɜɚɧɢɹ Swiss 
Lithoclast ɭ 31 ɩɚɰɢɟɧɬɚ ɫ ɱɚɫɬɨɬɨɣ ɮɪɚɝɦɟɧɬɚɰɢɢ ɤɚɦ-
ɧɟɣ ɞɨ 94%. ɂɧɬɪɚɨɩɟɪɚɰɢɨɧɧɵɯ ɢ ɨɬɞɚɥɟɧɧɵɯ ɨɫɥɨɠ-
ɧɟɧɢɣ, ɧɚɩɪɹɦɭɸ ɫɜɹɡɚɧɧɵɯ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɥɢɬɨ-
ɬɪɢɩɬɨɪɚ, ɧɟ ɧɚɛɥɸɞɚɥɨɫɶ, ɢ ɚɜɬɨɪɵ ɩɪɢɲɥɢ ɤ ɜɵɜɨɞɭ, 
ɱɬɨ ɭɫɬɪɨɣɫɬɜɨ ɛɟɡɨɩɚɫɧɨ, ɷɮɮɟɤɬɢɜɧɨ, ɷɤɨɧɨɦɢɱɧɨ 
ɢ ɦɨɠɟɬ ɛɵɬɶ ɢɫɩɨɥɶɡɨɜɚɧɨ ɞɥɹ ɥɢɬɨɬɪɢɩɫɢɢ ɤɚɦɧɟɣ  
ɦɨɱɟɜɵɯ ɩɭɬɟɣ. Ɉɞɧɚɤɨ ɞɪɭɝɢɟ ɚɜɬɨɪɵ, ɩɪɨɜɨɞɢɜɲɢɟ 
ɨɰɟɧɤɭ ɷɮɮɟɤɬɢɜɧɨɫɬɢ Swiss Lithoclast, ɨɛɪɚɬɢɥɢ ɜɧɢ-
ɦɚɧɢɟ ɧɚ ɪɹɞ ɨɬɪɢɰɚɬɟɥɶɧɵɯ ɦɨɦɟɧɬɨɜ, ɫɜɹɡɚɧɧɵɯ ɫ 

Òàáëèöà 1

Ɉɰɟɧɤɚ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢ ɛɟɡɨɩɚɫɧɨɫɬɢ ɩɧɟɜɦɚɬɢɱɟɫɤɨɝɨ  
ɥɢɬɨɬɪɢɩɬɟɪɚ LMA StoneBreaker™

Ɋɚɡɦɟɪ ɤɚɦɧɹ (ɫɦ) 1,0 – 2,9 (ɫɪ. 1,7)

Ʉɨɥɢɱɟɫɬɜɨ ɭɞɚɪɨɜ, ɧɟɨɛɯɨɞɢɦɵɯ ɞɥɹ ɧɚɱɚɥɚ ɪɚɡɪɭɲɟɧɢɹ ɤɚɦɧɹ 1 – 5

Ʉɨɥɢɱɟɫɬɜɨ ɭɞɚɪɨɜ, ɧɟɨɛɯɨɞɢɦɵɯ ɞɥɹ ɨɤɨɧɱɚɬɟɥɶɧɨɝɨ ɪɚɡɪɭɲɟɧɢɹ ɤɚɦɧɹ 18 – 84 (ɫɪ. 31)

ɉɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɪɚɡɪɭɲɟɧɢɹ ɤɚɦɧɹ (ɦɢɧ) 15 – 48 (ɫɪ. 29)

ɇɟɨɛɯɨɞɢɦɨɫɬɶ ɩɪɢɦɟɧɟɧɢɹ ɞɪɭɝɨɝɨ ɥɢɬɨɬɪɢɩɬɨɪɚ ɧɟɬ

ɗɮɮɟɤɬɢɜɧɨɫɬɶ ɥɢɬɨɬɪɢɩɫɢɢ 100%

ɍɞɨɛɫɬɜɨ ɢɧɫɬɪɭɦɟɧɬɚ ɭɞɨɛɧɵɣ

Ȼɟɡɨɩɚɫɧɨɫɬɶ ɥɢɬɨɬɪɢɩɫɢɢ ɛɟɡɨɩɚɫɟɧ

Òàáëèöà 2 

ɋɪɚɜɧɢɬɟɥɶɧɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫɨɜɪɟɦɟɧɧɵɯ ɤɨɧɬɚɤɬɧɵɯ ɥɢɬɨɬɪɢɩɬɨɪɨɜ,  
ɧɚɢɛɨɥɟɟ ɱɚɫɬɨ ɩɪɢɦɟɧɹɟɦɵɯ ɞɥɹ ɭɪɟɬɟɪɨɥɢɬɨɬɪɢɩɫɢɢ

Ɍɢɩ ɥɢɬɨɬɪɢɩɬɟɪɚ Ɇɟɯɚɧɢɡɦ ɞɟɣɫɬɜɢɹ Ⱦɨɫɬɭɩ

ɗɥɟɤɬɪɨɝɢɞɪɚɜɥɢɱɟɫɤɢɣ
ɂɦɩɭɥɶɫɵ ɝɟɧɟɪɢɪɭɸɬɫɹ ɷɥɟɤɬɪɨɝɢɞɪɚɜɥɢɱɟɫɤɢ 
(ɦɢɤɪɨɜɡɪɵɜ)

Ƚɢɛɤɢɣ ɤɨɚɤɫɢɚɥɶɧɵɣ 
ɤɚɛɟɥɶ-ɡɨɧɞ

ɍɥɶɬɪɚɡɜɭɤɨɜɨɣ
ȼɢɛɪɚɰɢɹ ɜɵɫɨɤɨɣ ɱɚɫɬɨɬɵ ɩɟɪɟɞɚɟɬɫɹ ɱɟɪɟɡ 
ɦɟɬɚɥɥɢɱɟɫɤɢɣ ɩɟɪɟɞɚɬɱɢɤ

Ɋɢɝɢɞɧɵɣ ɡɨɧɞ

ɉɧɟɜɦɚɬɢɱɟɫɤɢɣ
ȼɨɡɞɟɣɫɬɜɢɟ ɩɧɟɜɦɚɬɢɱɟɫɤɨɣ ɪɟɚɤɬɢɜɧɨɣ ɜɨɥɧɵ 
(ɫɠɚɬɵɣ ɜɨɡɞɭɯ) ɧɚ ɦɟɬɚɥɥɢɱɟɫɤɢɣ ɨɬɛɨɣɧɢɤ

Ɋɢɝɢɞɧɵɣ ɡɨɧɞ, 
ɩɨɥɭɪɢɝɢɞɧɵɣ ɡɨɧɞ

ɗɥɟɤɬɪɨɤɢɧɟɬɢɱɟɫɤɢɣ
Ɋɟɚɤɬɢɜɧɨɟ ɜɨɡɞɟɣɫɬɜɢɟ ɧɚ ɦɟɬɚɥɥɢɱɟɫɤɢɣ ɨɬɛɨɣɧɢɤ 
ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɨɝɨ ɭɫɤɨɪɟɧɢɹ 
(ɦɚɝɧɢɬɧɨɟ ɩɨɥɟ)

Ɋɢɝɢɞɧɵɣ ɡɨɧɞ

Ʌɚɡɟɪɧɵɣ (ɇɨ-YAg)
ɂɫɩɨɥɶɡɭɟɬɫɹ ɩɪɢɧɰɢɩ ɮɨɬɨɬɟɪɦɚɥɶɧɨɝɨ 
ɪɚɡɪɭɲɟɧɢɹ ɤɚɦɧɹ

Ƚɢɛɤɨɟ ɜɨɥɨɤɧɨ
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ɩɧɟɜɦɚɬɢɱɟɫɤɨɣ ɥɢɬɨɬɪɢɩɫɢɟɣ. ȼ ɱɚɫɬɧɨɫɬɢ, Aridogan ɢ 
ɫɨɚɜɬ. [7], ɚɧɚɥɢɡɢɪɭɹ 979 ɩɧɟɜɦɚɬɢɱɟɫɤɢɯ ɭɪɟɬɟɪɨɥɢ-
ɬɨɬɪɢɩɫɢɣ, ɨɬɦɟɬɢɥɢ ɞɨɜɨɥɶɧɨ ɜɵɫɨɤɭɸ ɱɚɫɬɨɬɭ ɪɟɬɪɨɝ-
ɪɚɞɧɨɣ ɦɢɝɪɚɰɢɢ ɤɚɦɧɹ ɜ ɩɨɱɤɭ – 7,2% ɢ ɫɜɹɡɚɥɢ ɷɬɨ ɧɟ-
ɩɨɫɪɟɞɫɬɜɟɧɧɨ ɫ ɩɧɟɜɦɚɬɢɱɟɫɤɢɦ ɜɨɡɞɟɣɫɬɜɢɟɦ. 

ȼ ɩɨɫɥɟɞɧɟɟ ɜɪɟɦɹ ɜɫɺ ɛɨɥɶɲɟɟ ɜɧɢɦɚɧɢɟ ɭɞɟɥɹ-
ɟɬɫɹ ɤɨɧɬɚɤɬɧɨɣ ɝɨɥɶɦɢɟɜɨɣ ɥɚɡɟɪɧɨɣ ɥɢɬɨɬɪɢɩɫɢɢ, 
ɩɪɢɦɟɧɹɟɦɨɣ ɜ ɨɫɧɨɜɧɨɦ ɞɥɹ ɮɪɚɝɦɟɧɬɚɰɢɢ ɥɸɛɵɯ 
ɤɚɦɧɟɣ ɦɨɱɟɬɨɱɧɢɤɚ ɢ ɧɟɛɨɥɶɲɢɯ ɤɚɦɧɟɣ ɩɨɱɟɤ [9–11]. 
Ɉɫɧɨɜɧɨɟ ɩɪɟɢɦɭɳɟɫɬɜɨ ɝɨɥɶɦɢɟɜɨɝɨ ɥɢɬɨɬɪɢɩɬɨɪɚ – 
ɷɬɨ ɝɢɛɤɢɣ ɡɨɧɞ-ɜɨɥɧɨɜɨɞ (ɱɬɨ ɩɨɡɜɨɥɹɟɬ ɢɫɩɨɥɶɡɨɜɚɬɶ 
ɥɢɬɨɬɪɢɩɬɨɪ ɫ ɝɢɛɤɢɦɢ ɷɧɞɨɫɤɨɩɚɦɢ), ɚ ɬɚɤɠɟ ɨɬɫɭɬɫɬ-
ɜɢɟ ɩɪɨɩɭɥɶɫɢɢ (ɩɪɨɤɫɢɦɚɥɶɧɨɣ ɦɢɝɪɚɰɢɢ) ɤɚɦɧɹ, ɱɬɨ 
ɨɱɟɧɶ ɜɚɠɧɨ ɞɥɹ ɬɪɚɧɫɭɪɟɬɪɚɥɶɧɨɣ ɷɧɞɨɫɤɨɩɢɱɟɫɤɨɣ 
ɭɪɟɬɟɪɨɥɢɬɨɬɪɢɩɫɢɢ, ɨɫɨɛɟɧɧɨ ɩɪɢ ɤɚɦɧɹɯ ɜɟɪɯɧɟɣ 
ɬɪɟɬɢ ɦɨɱɟɬɨɱɧɢɤɚ. Ɉɫɧɨɜɧɨɣ ɧɟɞɨɫɬɚɬɨɤ – ɨɬɧɨɫɢ-
ɬɟɥɶɧɨ ɦɟɞɥɟɧɧɨɟ ɪɚɡɪɭɲɟɧɢɟ ɤɚɦɧɹ, ɚ ɬɚɤɠɟ ɜɨɡɦɨɠ-
ɧɨɟ ɩɨɜɪɟɠɞɟɧɢɟ ɫɬɟɧɤɢ ɜɟɪɯɧɢɯ ɦɨɱɟɜɵɯ ɩɭɬɟɣ ɩɪɢ 
ɩɨɜɵɲɟɧɢɢ ɦɨɳɧɨɫɬɢ ɜɨɡɞɟɣɫɬɜɢɹ.

 Rané ɢ ɫɨɚɜɬ. ɜ ɷɤɫɩɟɪɢɦɟɧɬɟ ɩɪɨɜɟɞɟɧɚ ɫɪɚɜɧɢ-
ɬɟɥɶɧɚɹ ɨɰɟɧɤɚ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢ ɛɟɡɨɩɚɫɧɨɫɬɢ LMA 
StoneBreaker™ ɢ ɩɧɟɜɦɚɬɢɱɟɫɤɨɝɨ ɥɢɬɨɬɪɢɩɬɨɪɚ Swiss 
Lithoclast [12]. ɍɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ 
StoneBreaker™ ɬɪɟɛɭɟɬɫɹ ɜ ɫɪɟɞɧɟɦ ɜ 3 ɪɚɡɚ ɦɟɧɶɲɟ 
«ɭɞɚɪɨɜ» ɡɨɧɞɨɦ ɞɥɹ ɞɨɫɬɢɠɟɧɢɹ ɩɨɥɧɨɣ ɮɪɚɝɦɟɧɬɚ-
ɰɢɢ ɤɚɦɧɹ ɢ ɜ ɡɧɚɱɢɬɟɥɶɧɨ ɦɟɧɶɲɟɦ ɤɨɥɢɱɟɫɬɜɟ ɫɥɭ-
ɱɚɟɜ ɧɚɛɥɸɞɚɥɚɫɶ ɩɪɨɤɫɢɦɚɥɶɧɚɹ ɦɢɝɪɚɰɢɹ ɮɪɚɝɦɟɧ-
ɬɨɜ. ɇɚ ɦɨɱɟɬɨɱɧɢɤɟ ɫɜɢɧɶɢ ɚɜɬɨɪɚɦɢ ɭɫɬɚɧɨɜɥɟɧɨ, 
ɱɬɨ ɡɨɧɞ LMA StoneBreaker™ ɧɟ ɜɵɡɵɜɚɟɬ ɦɚɤɪɨ- ɢ 
ɦɢɤɪɨɫɤɨɩɢɱɟɫɤɨɝɨ ɩɨɜɪɟɠɞɟɧɢɹ ɭɪɨɬɟɥɢɹ ɩɪɢ ɩɪɹ-
ɦɨɦ ɜɨɡɞɟɣɫɬɜɢɢ ɞɚɠɟ ɩɨɫɥɟ ɫɬɚ «ɜɵɫɬɪɟɥɨɜ» ɢ ɩɪɢ 
ɢɫɤɭɫɫɬɜɟɧɧɨɦ ɩɨɜɵɲɟɧɢɢ ɞɚɜɥɟɧɢɹ ɞɨ 5,0 Ɇɉɚ. [12].  

ɗɬɢɦɢ ɠɟ ɢ ɞɪɭɝɢɦɢ ɚɜɬɨɪɚɦɢ ɩɨɞɬɜɟɪɠɞɟɧɚ ɤɥɢɧɢɱɟ-
ɫɤɚɹ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɩɪɢɦɟɧɟɧɢɹ ɧɨɜɨɝɨ ɤɨɦɩɚɤɬɧɨɝɨ 
ɥɢɬɨɬɪɢɩɬɨɪɚ ɜ ɤɥɢɧɢɱɟɫɤɨɣ ɩɪɚɤɬɢɤɟ [13, 14]. 

Ɇɵ ɬɚɤɠɟ ɦɨɠɟɦ ɨɬɦɟɬɢɬɶ ɯɨɪɨɲɭɸ ɷɮɮɟɤɬɢɜɧɨɫɬɶ 
ɧɨɜɨɝɨ ɥɢɬɨɬɪɢɩɬɨɪɚ (ɜɫɟ ɤɚɦɧɢ ɛɵɥɢ ɭɫɩɟɲɧɨ ɪɚɡɪɭ-
ɲɟɧɵ), ɚ ɬɚɤɠɟ ɡɧɚɱɢɬɟɥɶɧɨ ɦɟɧɶɲɭɸ ɩɪɨɤɫɢɦɚɥɶɧɭɸ 
ɩɪɨɩɭɥɶɫɢɸ ɤɚɦɧɟɣ. ɋɦɟɳɟɧɢɟ ɮɪɚɝɦɟɧɬɨɜ ɤɚɦɧɹ ɜ 
ɩɨɱɤɭ ɭ ɛɨɥɶɲɢɧɫɬɜɚ ɩɚɰɢɟɧɬɨɜ ɛɵɥɨ ɨɛɭɫɥɨɜɥɟɧɨ ɜ 
ɨɫɧɨɜɧɨɦ ɜɨɡɞɟɣɫɬɜɢɟɦ ɢɪɪɢɝɚɰɢɨɧɧɨɣ ɠɢɞɤɨɫɬɢ ɩɪɢ 
ɭɪɟɬɟɪɨɫɤɨɩɢɢ.

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɩɧɟɜɦɚɬɢɱɟɫɤɢɣ ɥɢɬɨɬɪɢɩ-
ɬɟɪ StoneBreaker™ ɞɨɤɚɡɚɥ ɫɜɨɸ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɢ  
ɛɟɡɨɩɚɫɧɨɫɬɶ ɜ ɥɟɱɟɧɢɢ ɤɪɭɩɧɵɯ ɤɚɦɧɟɣ ɜɟɪɯɧɟɣ ɬɪɟ-
ɬɢ ɦɨɱɟɬɨɱɧɢɤɚ. Ɇɵ ɩɥɚɧɢɪɭɟɦ ɞɚɥɶɧɟɣɲɟɟ ɢɡɭɱɟɧɢɟ 
ɨɫɨɛɟɧɧɨɫɬɟɣ LMA Stonebreaker™, ɧɨ ɭɠɟ ɫɟɣɱɚɫ ɦɨ-
ɠɟɦ ɭɬɜɟɪɠɞɚɬɶ, ɱɬɨ ɷɬɨɬ ɚɩɩɚɪɚɬ ɹɜɥɹɟɬɫɹ ɧɚɞɟɠɧɵɦ 
ɢ ɭɞɨɛɧɵɦ ɫɪɟɞɫɬɜɨɦ ɤɨɧɬɚɤɬɧɨɝɨ ɪɚɡɪɭɲɟɧɢɹ ɤɚɦɧɟɣ 
ɜɟɪɯɧɢɯ ɢ ɧɢɠɧɢɯ ɦɨɱɟɜɵɯ ɩɭɬɟɣ ɢ, ɧɟɫɨɦɧɟɧɧɨ, ɧɚɣ-
ɞɟɬ ɲɢɪɨɤɨɟ ɩɪɢɦɟɧɟɧɢɟ ɜ ɭɪɨɥɨɝɢɱɟɫɤɨɣ ɩɪɚɤɬɢɤɟ.
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