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ɉȺɅȿɈɋȿɃɋɆɈɅɈȽɂɑȿɋɄɂȿ ɂɋɋɅȿȾɈȼȺɇɂə ȼ ɁɈɇȿ 
ɑɈɇɄɍɊɑȺɄɋɄɈȽɈ ɊȺɁɅɈɆȺ ȼ ȾɈɅɂɇȿ Ɋ.ȾɀȺɊȾɕ-ɄȺɂɇȾɕ 

(CȿȼȿɊɇɕɃ Ɍəɇɖ-ɒȺɇɖ) 
 

Ⱥɧɧɨɬɚɰɢɹ: ɇɚ ɨɫɧɨɜɚɧɢɢ ɩɚɥɟɨɫɟɣɫɦɨɥɨɝɢɱɟɫɤɢɯ ɢɫɫɥɟɞɨɜɚɧɢɣ ɦɟɬɨɞɨɦ ɬɪɟɧɱɢɧɝɚ 
ɜ ɡɨɧɟ ɑɨɧɤɭɪɱɚɤɫɤɨɝɨ ɪɚɡɥɨɦɚ ɩɨ ɞɨɥɢɧɟ ɪ. Ⱦɠɚɪɞɵ-Ʉɚɢɧɞɵ ɞɨɤɚɡɚɧɨ, ɱɬɨ ɜ ɧɟɞɚɜɧɟɦ 
ɩɪɨɲɥɨɦ ɡɞɟɫɶ ɢɦɟɥɢ ɦɟɫɬɨ ɫɢɥɶɧɵɟ ɡɟɦɥɟɬɪɹɫɟɧɢɹ ɦɚɝɧɢɬɭɞɨɣ ɪɚɜɧɨɣ 6,8 - 7,2. ɗɬɨ 
ɩɨɡɜɨɥɹɟɬ ɩɪɨɢɡɜɟɫɬɢ ɩɟɪɟɨɰɟɧɤɭ ɫɟɣɫɦɢɱɟɫɤɨɣ ɨɩɚɫɧɨɫɬɢ ɭɤɚɡɚɧɧɨɝɨ ɪɚɣɨɧɚ. 

Ʉɥɸɱɟɜɵɟ ɫɥɨɜɚ: ɩɚɥɟɨɡɟɦɥɟɬɪɹɫɟɧɢɟ, ɩɨɜɟɪɯɧɨɫɬɧɵɟ ɧɚɪɭɲɟɧɢɹ, ɦɟɬɨɞ ɬɪɟɧɱɢɧɝɚ, 
ɑɨɧɤɭɪɱɚɤɫɤɢɣ ɪɚɡɥɨɦ. 
 

ɀȺɊȾɕ-ɄȺɃɕҢȾɕ ɋ. ԦɊԦԦɇԚɇȾԦȽԚ ɑɈҢɄɍɊɑȺɄ ɀȺɊȺɄȺ 
ɁɈɇȺɋɕɇȾȺȽɕ (ɌԚɇȾԚɄ Ɍəɇɖ-ɒȺɇɖ)  

ɉȺɅȿɈɋȿɃɋɆɈɅɈȽɂəɅɕɄ ɂɁɂɅȾԦԦɅԦɊ 

 
Ʉɵɫɤɚɱɚ ɦɚɡɦɭɧɭ: Ɇɚɤɚɥɚɞɚ ɀɚɪɞɵ-Ʉɚɣɵңɞɵ ɫɭɭɫɭɧɭɧ ԧɪԧԧɧү ɛɨɸɧɱɚ ɑɨңɤɭɪɱɚɤ 

ɠɚɪɚɤɚɫɵɧɵɧ ɚɣɦɚɝɵɧɞɚ ɬɪɟɧɱɢɧɝ ɵɤɦɚɫɵ ɦɟɧɟɧ ɠүɪɝүɡүɥɝԧɧ ɩɚɥɟɨɫɟɣɫɦɨɥɨɝɢɹɥɵɤ 
ɢɡɢɥɞԧԧɥԧɪɞүɧ ɧɟɝɢɡɢɧɞɟ ɦɭɪɭɧɤɭ ԧɬɤԧɧ ɦɟɡɝɢɥɞɟɪɞɟ ɛɭɥ ɠɟɪɞɟ ɦɚɝɧɢɬɭɞɚɫɵ 6,8-7,2 ɛɨɥɝɨɧ 
ɠɟɪ ɬɢɬɢɪԧԧɥԧɪ ɛɨɥɝɨɧɞɭɝɭ ɚɧɵɤɬɚɥɝɚɧ. Ȼɭɥ ɭɲɭɥ ɪɚɣɨɧɞɭɧ ɫɟɣɫɦɢɤɚɥɵɤ ɤɨɨɩɬɭɭɥɭɝɭɧɚ 
ɤɚɣɪɚɞɚɧ ɛɚɚ ɛɟɪɢɩ ɱɵɝɭɭɝɚ ɦүɦɤүɧɞүɤ ɬүɡԧɬ. 

ɇɟɝɢɡɝɢ ɫԧɡɞԧɪ: ɩɚɥɟɨ-ɠɟɪ ɬɢɬɢɪԧԧ, ɠɟɪ ɛɟɬɢɧɞɟɝɢ ɬɟɤɬɢɪɱɟɥɟɪ ɬɪɟɧɱɢɧɝ ɵɤɦɚɫɵ, 

ɑɨɧɤɭɪɱɚɤ ɠɚɪɚңɤɚɫɵ. 

 

PALEOSEISMOLOGICAL INVESTIGATIONS IN THE CHONCURCHAK 

FAULT ZONE (NORTHERN TIEN SHAN) 
 

Abstract: Paleoseismological investigations on Chonkurchak fault (Northern Tien Shan, 

Chu basin, Jardy-Kaindy valley) show us that during Holocene time a few strong earthquakes with 

magnitudes 6.8-7.2 were occurred. These data allow re-estimate a seismic hazard of this area. 

Key words: paleoearthquake, surface ruptures, trenching method, Choncurchak fault. 

 

ɉɚɥɟɨɫɟɣɫɦɨɥɨɝɢɱɟɫɤɢɟ ɢɫɫɥɟɞɨɜɚɧɢɹ ɜ ɩɪɟɞɟɥɚɯ ɡɨɧ ɚɤɬɢɜɧɵɯ ɪɚɡɥɨɦɨɜ ɋɟɜɟɪɧɨɝɨ 
Ɍɹɧɶ-ɒɚɧɹ ɦɟɬɨɞɨɦ ɬɪɟɧɱɢɧɝɚ ɧɚɱɚɥɢ ɩɪɨɜɨɞɢɬɶɫɹ ɫ 90-ɯ ɝɨɞɨɜ ɩɪɨɲɥɨɝɨ ɫɬɨɥɟɬɢɹ [1-2-3-4-

5-6-7-8-9-10]. Ȼɵɥɢ ɩɨɥɭɱɟɧɵ ɢɧɬɟɪɟɫɧɵɟ ɞɚɧɧɵɟ, ɩɨɡɜɨɥɹɸɳɢɟ ɩɪɨɥɢɬɶ ɫɜɟɬ ɧɚ 
ɨɫɨɛɟɧɧɨɫɬɢ ɩɚɥɟɨɫɟɣɫɦɨɥɨɝɢɢ ɜ ɭɤɚɡɚɧɧɨɦ ɪɚɣɨɧɟ ɜ ɩɪɨɲɥɨɦ. Ɉɞɧɚɤɨ, ɞɨ ɫɢɯ ɩɨɪ 
ɦɚɥɨɢɡɭɱɟɧɧɵɦɢ ɨɫɬɚɸɬɫɹ ɤɚɤ ɨɬɞɟɥɶɧɵɟ ɪɚɡɥɨɦɵ, ɬɚɤ ɢ ɢɯ ɫɟɝɦɟɧɬɵ, ɧɚɩɪɢɦɟɪ ɡɨɧɚ 
ɑɨɧɤɭɪɱɚɤɫɤɨɝɨ ɪɚɡɥɨɦɚ. 

ɑɨɧɤɭɪɱɚɤɫɤɢɣ ɪɚɡɥɨɦ ɩɪɨɬɹɝɢɜɚɟɬɫɹ ɨɬ ɦɟɪɢɞɢɚɧɚ ɝ. Ȼɢɲɤɟɤ ɧɚ ɡɚɩɚɞ-ɫɟɜɟɪɨ-ɡɚɩɚɞ 
ɜɞɨɥɶ ɩɨɞɧɨɠɢɹ Ʉɢɪɝɢɡɫɤɨɝɨ ɯɪɟɛɬɚ (ɪɢɫɭɧɨɤ 1) [11-12-13]. ɗɬɨɬ ɪɚɡɥɨɦ ɨɬɞɟɥɹɟɬ 
ɩɚɥɟɨɡɨɣɫɤɢɟ ɧɚɤɨɩɥɟɧɢɹ Ʉɢɪɝɢɡɫɤɨɝɨ ɯɪɟɛɬɚ ɨɬ ɩɚɥɟɨɝɟɧ-ɧɟɨɝɟɧɨɜɵɯ ɢ ɱɟɬɜɟɪɬɢɱɧɵɯ 
ɨɬɥɨɠɟɧɢɣ ɩɪɟɞɝɨɪɢɣ ɢ ɑɭɣɫɤɨɣ ɜɩɚɞɢɧɵ. ɋ ɫɟɜɟɪɚ ɑɨɧɤɭɪɱɚɤɫɤɢɣ ɪɚɡɥɨɦ ɩɨɞɫɬɚɜɥɹɟɬɫɹ 
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ɜɟɫɶɦɚ ɚɤɬɢɜɧɵɦ ɂɫɫɵɤ-Ⱥɬɢɧɫɤɢɦ ɪɚɡɥɨɦɨɦ, ɩɨ ɤɨɬɨɪɨɦɭ ɧɟɨɝɟɧɨɜɵɟ ɨɬɥɨɠɟɧɢɹ ɧɢɡɤɢɯ 
ɩɪɟɞɝɨɪɢɣ ɧɚɞɜɢɧɭɬɵ ɧɚ ɱɟɬɜɟɪɬɢɱɧɵɟ ɨɬɥɨɠɟɧɢɹ ɪɚɜɧɢɧɧɨɣ ɱɚɫɬɢ ɑɭɣɫɤɨɣ ɜɩɚɞɢɧɵ. 

 

 
 

Ɋɢɫɭɧɨɤ 1. ɉɨɥɨɠɟɧɢɟ ɑɨɧɤɭɪɱɚɤɫɤɨɝɨ ɪɚɡɥɨɦɚ ɑɭɣɫɤɨɣ ɜɩɚɞɢɧɟ. ɉɪɹɦɨɭɝɨɥɶɧɢɤɨɦ 

ɨɬɦɟɱɟɧ ɭɱɚɫɬɨɤ ɞɟɬɚɥɶɧɨɝɨ ɢɫɫɥɟɞɨɜɚɧɢɟ. 

 

ɉɪɢɦɟɱɚɬɟɥɶɧɨɣ ɨɫɨɛɟɧɧɨɫɬɶɸ ɑɨɧɤɭɪɱɚɤɫɤɨɝɨ ɪɚɡɥɨɦɚ ɹɜɥɹɟɬɫɹ ɬɨɬ ɮɚɤɬ, ɱɬɨ 
ɩɪɢɡɧɚɤɢ ɟɝɨ ɚɤɬɢɜɧɨɫɬɢ ɜ ɩɨɡɞɧɟɦ ɩɥɟɣɫɬɨɰɟɧɟ-ɝɨɥɨɰɟɧɟ ɢɦɟɸɬɫɹ ɬɨɥɶɤɨ ɜ ɪɚɣɨɧɟ 
ɨɞɧɨɢɦɟɧɧɨɣ ɜɩɚɞɢɧɵ ɧɚ ɦɟɪɢɞɢɚɧɟ ɝ. Ȼɢɲɤɟɤ. Ɂɞɟɫɶ, ɜ ɦɟɠɞɭɪɟɱɶɟ Ⱥɥɚ-Ⱥɪɱɚ-Ⱥɥɚɦɟɞɢɧ 
ɪɚɡɥɨɦ ɦɨɪɮɨɥɨɝɢɱɟɫɤɢ ɩɪɟɞɫɬɚɜɥɟɧ ɩɨɥɨɝɢɦ (ɞɨ 30˚) ɧɚɞɜɢɝɨɦ, ɩɨ ɤɨɬɨɪɨɦɭ ɩɚɥɟɨɡɨɣɫɤɢɟ 
ɨɛɪɚɡɨɜɚɧɢɹ Ʉɢɪɝɢɡɫɤɨɝɨ ɯɪɟɛɬɚ ɧɚɞɜɢɧɭɬɵ ɧɚ ɲɚɦɫɢɧɫɤɭɸ ɤɪɚɫɧɨɰɜɟɬɧɭɸ ɫɜɢɬɭ (P3-N1), 

ɜɵɩɨɥɧɹɸɳɭɸ ɑɨɧɤɭɪɱɚɤɫɤɭɸ ɜɩɚɞɢɧɭ. ȼ ɰɟɥɨɦ ɫɦɟɫɬɢɬɟɥɶ ɢɦɟɟɬ ɤɨɡɵɪɶɤɨɜɭɸ ɮɨɪɦɭ. 
ɉɚɞɟɧɢɟ ɫɦɟɫɬɢɬɟɥɹ ɫ ɝɥɭɛɢɧɨɣ ɫɬɚɧɨɜɢɬɫɹ ɛɨɥɟɟ ɤɪɭɬɵɦ ɜɩɥɨɬɶ ɞɨ ɜɟɪɬɢɤɚɥɶɧɨɝɨ, ɱɬɨ ɱɟɬɤɨ 
ɩɪɨɹɜɥɹɟɬɫɹ ɜ ɞɨɥɢɧɟ ɪ.ɑɨɧɤɭɪɱɚɤ. Ⱥɦɩɥɢɬɭɞɚ ɝɨɪɢɡɨɧɬɚɥɶɧɨɝɨ ɩɟɪɟɦɟɳɟɧɢɹ ɜɢɫɹɱɟɝɨ 
ɤɪɵɥɚ ɞɨɫɬɢɝɚɟɬ ɛɨɥɟɟ 1 ɤɦ. ȼ ɞɚɧɧɨɦ ɤɪɵɥɟ ɜ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɣ ɛɥɢɡɨɫɬɢ ɨɬ ɫɦɟɫɬɢɬɟɥɹ 
ɪɚɡɜɢɬɵ ɞɜɟ-ɬɪɢ ɛɨɪɨɡɞɵ ɫɟɣɫɦɨɪɜɨɜ, ɝɥɭɛɢɧɨɣ ɞɨ 11ɦ. ɋɤɨɪɨɫɬɶ ɫɦɟɳɟɧɢɣ ɤɪɵɥɶɟɜ ɪɚɡɥɨɦɚ 
ɜ ɩɨɡɞɧɟɦ ɩɥɟɣɫɬɨɰɟɧɟ-ɝɨɥɨɰɟɧɟ ɫɨɫɬɚɜɥɹɟɬ ɨɤɨɥɨ 2.5 ɦɦ/ɝɨɞ [8]. 

Ɉɬ ɞɨɥɢɧɵ ɪ. ɋɨɤɭɥɭɤ ɞɨ ɞɨɥɢɧɵ ɪ. Ʉɚɪɚɛɚɥɬɵ ɜ ɬɨɣ ɠɟ ɩɪɢɪɚɡɥɨɦɧɨɣ ɡɨɧɟ ɢɡɜɟɫɬɧɨ 
ɧɟɫɤɨɥɶɤɨ ɜɵɯɨɞɨɜ ɤɪɚɫɧɨɰɜɟɬɧɵɯ ɨɬɥɨɠɟɧɢɣ ɫɭɥɭɬɟɪɟɤɫɤɨɣ (Ʉ2- Ɋ2) ɢ ɲɚɦɫɢɧɫɤɨɣ ɫɜɢɬ (P3-

N1). Ʉ ɫɟɜɟɪɭ ɨɬ ɪɚɡɥɨɦɚ ɨɧɢ ɢɧɬɟɧɫɢɜɧɨ ɞɢɫɥɨɰɢɪɨɜɚɧɵ ɢ ɧɟɪɟɞɤɨ ɫɬɨɹɬ ɧɚ ɝɨɥɨɜɚɯ ɢɥɢ 
ɨɩɪɨɤɢɧɭɬɵ ɩɨɞ ɪɚɡɥɨɦ. Ʉ ɸɝɭ ɨɬ ɪɚɡɥɨɦɚ ɜ ɞɨɥɢɧɟ ɪ. Ɍɚɥɞɵ-Ȼɭɥɚɤ ɞɚɧɧɵɟ ɧɚɤɨɩɥɟɧɢɹ 
ɯɚɪɚɤɬɟɪɢɡɭɸɬɫɹ ɨɬɧɨɫɢɬɟɥɶɧɨ ɫɩɨɤɨɣɧɵɦ, ɤɨɦɮɨɪɬɧɵɦ ɡɚɥɟɝɚɧɢɟɦ ɧɚ ɧɚɤɥɨɧɧɨɣ ɜ ɨɛɳɟɦ ɤ 
ɫɟɜɟɪɭ ɞɨɨɪɨɝɟɧɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɜɵɪɚɜɧɢɜɚɧɢɹ Ʉɢɪɝɢɡɫɤɨɝɨ ɯɪɟɛɬɚ. Ɉɞɧɚɤɨ ɩɪɢɡɧɚɤɨɜ 
ɚɤɬɢɜɧɨɫɬɢ ɪɚɡɥɨɦɚ ɜ ɩɨɡɞɧɟɦ ɩɥɟɣɫɬɨɰɟɧɟ-ɝɨɥɨɰɟɧɟ ɜ ɷɬɨɦ ɪɚɣɨɧɟ ɧɟ ɧɚɛɥɸɞɚɟɬɫɹ, ɟɫɥɢ ɧɟ 
ɫɱɢɬɚɬɶ ɧɚɥɢɱɢɟ ɫɟɣɫɦɨɫɪɵɜɨɜ, ɨɛɜɚɥɨɜ, ɚ ɜ ɞɨɥɢɧɟ ɪ. Ⱥɤɫɭ – ɢ ɤɪɭɩɧɵɯ ɨɩɨɥɡɧɟɣ, ɦɧɨɝɢɟ ɢɡ 
ɤɨɬɨɪɵɯ ɨɛɪɚɡɨɜɚɥɢɫɶ ɜ ɫɜɹɡɢ ɫ Ȼɟɥɨɜɨɞɫɤɢɦ ɡɟɦɥɟɬɪɹɫɟɧɢɟɦ 1886 ɝɨɞɚ [14-15-16-17].  

Ɉɬɦɟɬɢɦ, ɱɬɨ ɜɟɥɢɱɢɧɚ ɚɦɩɥɢɬɭɞɵ ɧɨɜɟɣɲɢɯ ɜɟɪɬɢɤɚɥɶɧɵɯ ɞɜɢɠɟɧɢɣ ɜ ɩɥɨɫɤɨɫɬɢ 
ɑɨɧɤɭɪɱɚɤɫɤɨɝɨ ɪɚɡɥɨɦɚ ɤɨɥɟɛɥɟɬɫɹ ɨɬ 1000 ɦ ɩɨ ɟɝɨ ɨɤɪɚɢɧɚɦ (ɞɨɥɢɧɵ ɪɟɤ ɒɭɧɝɭɪ - ɧɚ 
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ɡɚɩɚɞɟ ɢ ɑɨɧɤɭɪɱɚɤ - ɧɚ ɜɨɫɬɨɤɟ) ɞɨ 4000 ɦ ɜ ɫɪɟɞɧɟɣ ɱɚɫɬɢ (ɦɟɠɞɭɪɟɱɶɟ Ⱥɫɩɚɪɚ-Ʉɚɪɚɛɚɥɬɵ) 
[11].  

ɑɬɨɛɵ ɜɨɫɩɨɥɧɢɬɶ ɱɚɫɬɶ ɩɪɨɛɟɥɨɜ ɜ ɢɡɭɱɟɧɢɢ ɑɨɧɤɭɪɱɚɤɫɤɨɝɨ ɪɚɡɥɨɦɚ, ɦɵ ɧɚɱɚɥɢ 

ɩɚɥɟɨɫɟɣɫɦɨɥɨɝɢɱɟɫɤɢɟ ɢɫɫɥɟɞɨɜɚɧɢɹ ɜɞɨɥɶ ɨɞɧɨɦ ɢɡ ɫɟɝɦɟɧɬɨɜ ɪɚɡɥɨɦɚ, ɪɚɫɩɨɥɨɠɟɧɧɨɝɨ ɜ 
35 ɤɦ ɤ ɡɚɩɚɞɭ ɨɬɫ. Ȼɟɥɨɜɨɞɫɤɨɟ ɢ ɨɤɨɥɨ 75 ɤɦ ɤ ɡɚɩɚɞɭ ɨɬ ɝ. Ȼɢɲɤɟɤ, ɬ.ɟ. ɜ ɪɚɣɨɧɟ 

ɷɩɢɰɟɧɬɪɨɜ Ȼɟɥɨɜɨɞɫɤɨɝɨ ɡɟɦɥɟɬɪɹɫɟɧɢɹ 1885 ɝ. (Ɇs=6.9) [17] ɢ ɛɨɥɟɟ ɪɚɧɧɟɝɨ 
ɡɟɦɥɟɬɪɹɫɟɧɢɹ, ɢɦɟɜɲɟɝɨ ɦɟɫɬɨ ɜ 1770 ɝ. [18]. Ⱦɟɬɚɥɶɧɵɟ ɪɚɛɨɬɵ, ɩɪɨɜɟɞɟɧɧɵɟ ɜ ɷɬɨɦ 
ɪɚɣɨɧɟ, ɩɨɤɚɡɚɥɢ ɨ ɧɚɥɢɱɢɟ ɪɚɡɪɵɜɨɜ, ɫɦɟɳɚɸɳɢɯ ɩɨɡɞɧɟɩɥɟɣɫɬɨɰɟɧɨɜɵɟ ɬɟɪɪɚɫɵ (QIII

2
).Ⱦɜɚ 

ɭɫɬɭɩɚ ɪɚɡɜɢɬɵ ɜ ɚɥɥɸɜɢɚɥɶɧɨɦ ɤɨɧɭɫɟ ɜɵɧɨɫɚ ɞɨɥɢɧɵ ɪɟɤɢ Ⱦɠɚɪɞɵ-Ʉɚɢɧɞɵ, ɤɨɬɨɪɵɣ 
ɜɥɨɠɟɧ ɜ ɩɨɡɞɧɟɩɥɟɣɫɬɨɰɟɧɨɜɭɸ ɬɟɪɪɚɫɭ ɫ ɦɨɳɧɵɦ ɥɟɫɫɨɜɵɦ ɩɨɤɪɨɜɨɦ (ɪɢɫɭɧɨɤ 2). 
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Ɋɢɫɭɧɨɤ 2. Ƚɟɨɥɨɝɨ-ɝɟɨɦɨɪɮɨɥɨɝɢɱɟɫɤɚɹ ɤɚɪɬɚ ɬɟɪɪɢɬɨɪɢɢ ɢɫɫɥɟɞɨɜɚɧɧɨɝɨ ɭɱɚɫɬɤɚ (b) ɢ 
ɫɧɢɦɨɤ ɢɡ GoogleEarth (ɚ), ɫ ɭɤɚɡɚɧɢɟɦ ɩɨɜɟɪɯɧɨɫɬɧɵɯ ɪɚɡɪɵɜɨɜ (ɛɟɥɵɟ ɫɬɪɟɥɤɢ) 
ɢ ɦɟɫɬɨɩɨɥɨɠɟɧɢɹ ɬɪɚɧɲɟɣ 

 

ɋɟɜɟɪɧɵɣ ɭɫɬɭɩ ɢɦɟɟɬ ɲɢɪɨɬɧɨɟ ɩɪɨɫɬɢɪɚɧɢɟ ɢ ɩɪɨɫɥɟɠɢɜɚɟɬɫɹ ɞɨ 4 ɤɦ ɜɤɪɟɫɬ 
ɚɥɥɸɜɢɚɥɶɧɨɝɨ ɤɨɧɭɫɚ-ɜɵɧɨɫɚ, ɞɚɥɟɟ ɤ ɡɚɩɚɞɭ ɨɧ ɩɟɪɟɫɟɤɚɟɬ ɩɨɜɟɪɯɧɨɫɬɶ, ɩɨɤɪɵɬɭɸ 
ɥɟɫɫɨɜɵɦɢ ɨɬɥɨɠɟɧɢɹɦɢ. ȼɵɫɨɬɚ ɭɫɬɭɩɚ ɡɞɟɫɶ ɫɨɫɬɚɜɥɹɟɬ ɨɤɨɥɨ 13ɦ. Ɂɞɟɫɶ ɭɫɬɭɩ ɢɦɟɟɬ 
ɜɡɛɪɨɫɨɜɨɣ ɯɚɪɚɤɬɟɪ. ɍɫɬɭɩɵ, ɩɟɪɟɫɟɤɚɸɳɢɟ ɛɨɥɟɟ ɦɨɥɨɞɵɟ ɩɨɜɟɪɯɧɨɫɬɢ ɬɟɪɪɚɫɵ (QIII

2
) 

ɢɦɟɸɬ ɧɟɡɧɚɱɢɬɟɥɶɧɭɸ ɥɟɜɨɫɬɨɪɨɧɧɸɸ ɤɨɦɩɨɧɟɧɬɭ ɞɜɢɠɟɧɢɹ. ɍɤɚɡɚɧɧɵɟ ɩɨɜɟɪɯɧɨɫɬɢ 
ɫɦɟɳɟɧɵ ɞɜɭɦɹ ɪɚɡɪɵɜɚɦɢ, ɜɵɫɨɬɨɣ ɨɤɨɥɨ 0.6 ɦɢ 3.8 ɦ. (ɪɢɫɭɧɨɤ 3). 

 

 
 

Ɋɢɫɭɧɨɤ 3. ɂɡɦɟɧɟɧɢɹ ɜɟɪɬɢɤɚɥɶɧɨɝɨ ɫɦɟɳɟɧɢɹ ɤɪɵɥɶɟɜ ɪɚɡɪɵɜɚ ɜɞɨɥɶ ɟɝɨ ɩɪɨɫɬɢɪɚɧɢɹ 
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Ɋɢɫɭɧɨɤ 4. Ɂɚɪɢɫɨɜɤɚ ɜɨɫɬɨɱɧɨɣ ɫɬɟɧɤɢ ɬɪɚɧɲɟɢ №1, ɩɪɨɣɞɟɧɧɨɣ ɱɟɪɟɡ ɭɫɬɭɩ, ɧɚɪɭɲɚɸɳɢɣ 
ɩɨɜɟɪɯɧɨɫɬɶ ɩɨɡɞɧɟɱɟɬɜɟɪɬɢɱɧɨɝɨ ɚɥɥɸɜɢɚɥɶɧɨɝɨ ɤɨɧɭɫɚ-ɜɵɧɨɫɚ. 
1 – ɬɟɦɧɨ-ɤɚɲɬɚɧɨɜɵɟ ɩɨɱɜɵ ɫ ɤɨɪɧɹɦɢ ɪɚɫɬɢɬɟɥɶɧɨɫɬɢ (11); 2 – ɫɭɝɥɢɧɢɫɬɵɣ ɫɥɨɣ 
(12); 3 –ɫɟɪɵɟ ɜɚɥɭɧɧɨ-ɝɚɥɟɱɧɵɟ ɨɬɥɨɠɟɧɢɹ ɫ ɩɟɫɱɚɧɨ-ɝɥɢɧɢɫɬɵɦ ɡɚɩɨɥɧɢɬɟɥɟɦ ɢ 
ɥɢɧɡɨɣ ɩɥɨɬɧɵɯ ɫɰɟɦɟɧɬɢɪɨɜɚɧɧɵɯ ɩɟɫɨɱɧɨ-ɝɥɢɧɢɫɬɵɯ ɨɬɥɨɠɟɧɢɣ (13); 4  

ɤɪɭɩɧɨɡɟɪɧɢɫɬɵɣ ɩɟɫɨɤ ɫ ɜɤɥɸɱɟɧɢɹɦɢ ɤɪɭɩɧɵɯ ɨɛɥɨɦɤɨɜ (14); 5  ɞɪɟɜɧɢɣ 
ɤɨɥɥɸɜɢɚɥɶɧɵɣ ɤɥɢɧ (15); 6  ɥɢɧɢɹ ɫɦɟɫɬɢɬɟɥɹ ɪɚɡɥɨɦɚ; 7  ɜɪɟɡɤɢ: b – ɥɢɧɢɹ 
ɪɚɡɥɨɦɚ ɜ ɫɬɟɧɤɟ ɬɪɚɧɲɟɢ; ɫ  ɦɟɫɬɨɩɨɥɨɠɟɧɢɟ ɬɪɚɧɲɟɢ. 

 

Ⱦɥɹ ɬɨɝɨ, ɱɬɨɛɵ ɜɨɫɫɬɚɧɨɜɢɬɶ ɩɚɥɟɨɫɟɣɫɦɢɱɟɫɤɭɸ ɢɫɬɨɪɢɸ ɭɱɚɫɬɤɚ, ɛɵɥɢ ɩɪɨɣɞɟɧɵ 
ɬɪɢ ɬɪɚɧɲɟɢ ɧɚ ɧɟɜɵɫɨɤɨɦ ɭɫɬɭɩɟ ɢ ɨɞɧɚ ɢɡ ɧɢɯ - ɧɚ ɩɪɨɦɟɠɭɬɨɱɧɨɦ ɫɟɝɦɟɧɬɟɝɥɚɜɧɨɝɨ 
ɭɫɬɭɩɚ. ȼɨ ɜɫɟɯ ɬɪɚɧɲɟɹɯ ɜɵɹɜɥɟɧɨ ɫɦɟɳɟɧɢɟ ɩɨ ɩɚɞɟɧɢɸ. ɂɫɫɥɟɞɨɜɚɧɢɟ ɜɨɫɬɨɱɧɨɣ ɫɬɟɧɤɢ 
ɬɪɚɧɲɟɢ Ɍ.1 (ɪɢɫɭɧɨɤ 4), ɩɪɨɣɞɟɧɧɨɣ ɧɚ ɨɞɧɨɦ ɢɡ ɫɟɝɦɟɧɬɨɜ ɪɚɡɪɵɜɚ, ɩɨɤɚɡɚɥɨ ɨɛ 
ɨɞɧɨɦɫɟɣɫɦɨɫɨɛɵɬɢɣ, ɩɪɢ ɤɨɬɨɪɨɦ ɛɵɥɢ ɫɦɟɳɟɧɵ ɫɥɨɣ, ɛɨɝɚɬɵɣ ɨɪɝɚɧɢɱɟɫɤɢɦɢ 
ɨɬɥɨɠɟɧɢɹɦɢ ɢ ɧɢɠɟɥɟɠɚɳɢɟ ɚɥɥɸɜɢɚɥɶɧɵɟ ɧɚɤɨɩɥɟɧɢɹ (ɪɢɫɭɧɨɤ 4). Ⱦɪɭɝɢɟ ɞɜɟ ɬɪɚɧɲɟɢ 
ɢɦɟɸɬ ɩɨɞɨɛɧɵɟ ɫɜɢɞɟɬɟɥɶɫɬɜɚ, ɩɨ ɤɪɚɣɧɟɣ ɦɟɪɟ, ɞɜɭɯ ɫɨɛɵɬɢɣ. ɉɪɟɞɜɚɪɢɬɟɥɶɧɵɟ ɞɚɧɧɵɟ 
ɩɨɤɚɡɵɜɚɥɢ, ɱɬɨ ɛɨɥɟɟ ɞɪɟɜɧɟɟ ɫɨɛɵɬɢɟ ɢɦɟɥɨ ɦɟɫɬɨ ɨɤɨɥɨ 11 ɬɵɫ. ɥɟɬ ɧɚɡɚɞ, ɚ ɛɨɥɟɟ 

ɦɨɥɨɞɨɟ ɫɨɛɵɬɢɟ ɜ ɩɟɪɢɨɞ ɦɟɠɞɭ 1,5 ɬɵɫ. ɥɟɬ5 ɬɵɫ. ɥɟɬ ɧɚɡɚɞ (ɩɨ-ɜɢɞɢɦɨɦɭ, ɛɥɢɠɟ ɤ ɞɚɬɟ 
1,5 ɬɵɫ. ɥɟɬ). 

Ⱦɚɧɧɵɟ ɩɨ ɬɪɚɧɲɟɢ ɬɚɤɠɟ ɩɨɤɚɡɵɜɚɸɬ, ɱɬɨ ɩɪɢ ɩɨɫɥɟɞɧɟɦ ɫɨɛɵɬɢɢ ɩɪɨɢɡɨɲɥɢ 
ɫɦɟɳɟɧɢɹ ɞɨ 1.2  1.4 ɦ. Ɉɰɟɧɤɚ ɜɟɪɨɹɬɧɨɣ ɦɚɝɧɢɬɭɞɵ ɡɟɦɥɟɬɪɹɫɟɧɢɹ, ɤɨɬɨɪɨɟ ɦɨɝɥɨ 
ɩɨɪɨɞɢɬɶ ɬɚɤɨɟ ɩɨɜɟɪɯɧɨɫɬɧɨɟ ɫɦɟɳɟɧɢɟ, ɫɨɨɬɜɟɬɫɬɜɭɟɬ Ɇ = 6.8  7.2 [19]. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɡɚɩɚɞɧɭɸ ɱɚɫɬɶ ɑɨɧɤɭɪɱɚɤɫɤɨɝɨ ɪɚɡɥɨɦɚ ɦɨɠɧɨ ɨɬɧɟɫɬɢ ɤ ɚɤɬɢɜɧɨɣ, 
ɝɞɟ ɜ ɧɟɞɚɜɧɟɦ ɩɪɨɲɥɨɦ ɢɦɟɥɢ ɦɟɫɬɨ ɫɢɥɶɧɵɟ ɡɟɦɥɟɬɪɹɫɟɧɢɹ, ɦɚɝɧɢɬɭɞɚ ɤɨɬɨɪɵɯ ɞɨɫɬɢɝɚɥɚ 
Ɇ = 6.8  7.2. ɗɬɢ ɞɚɧɧɵɟ ɧɟɨɛɯɨɞɢɦɨ ɭɱɢɬɵɜɚɬɶ ɩɪɢ ɨɰɟɧɤɟ ɫɟɣɫɦɢɱɟɫɤɨɣ ɨɩɚɫɧɨɫɬɢ 
ɑɭɣɫɤɨɣ ɜɩɚɞɢɧɵ. 
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