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ɍȾɄ 550.34                Ⱦɠɚɧɭɡɚɤɨɜ Ʉ. Ⱦɠ. 

ɂɧɫɬɢɬɭɬ ɫɟɣɫɦɨɥɨɝɢɢ ɇȺɇ КɊ, 
ɝ. Ȼɢɲɤɟɤ, Кɵɪɝɵɡɫɬɚɧ 

 

ɊȿȽɂɈɇȺɅɖɇɕȿ ɈɋɈȻȿɇɇɈɋɌɂ ɁȺɌɍɏȺɇɂə ɂɇɌȿɇɋɂȼɇɈɋɌɂ 
ɋɈɌɊəɋȿɇɂɃ ɋɂɅɖɇɕɏ ɁȿɆɅȿɌɊəɋȿɇɂɃ ɄɕɊȽɕɁɋɌȺɇȺ ɂ 

ɉɊɂɅȿȽȺɘɓɂɏ Ʉ ɇȿɆɍ ɊȺɃɈɇɈȼ 
 

Ⱥɧɧɨɬɚɰɢɹ: Ɉɩɪɟɞɟɥɟɧɵ ɫɪɟɞɧɢɟ ɪɟɝɢɨɧɚɥɶɧɵɟ ɡɧɚɱɟɧɢɹ ɤɨɷɮɮɢɰɢɟɧɬɨɜ ɡɚɬɭɯɚɧɢɹ 
ɢɧɬɟɧɫɢɜɧɨɫɬɢ ɫɨɬɪɹɫɟɧɢɣ ɢ ɩɨɥɭɱɟɧɚ ɮɨɪɦɭɥɚ, ɨɩɢɫɵɜɚɸɳɚɹ ɡɚɜɢɫɢɦɨɫɬɢ ɤɨɷɮɮɢɰɢɟɧɬɚ 
ɡɚɬɭɯɚɧɢɹ ɨɬ ɝɥɭɛɢɧɵ ɨɱɚɝɚ, ɚ ɬɚɤɠɟ ɩɨɥɭɱɟɧɨ ɭɪɚɜɧɟɧɢɟ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɩɪɟɞɟɥɶɧɵɯ 
ɪɚɞɢɭɫɨɜ ɢɡɨɫɟɣɫɬ ɪɚɡɥɢɱɧɨɣ ɛɚɥɥɶɧɨɫɬɢ ɢ ɢɯ ɩɥɨɳɚɞɢ. Ⱦɥɹ ɫɥɭɱɚɹ ɧɚɤɥɨɧɧɨɝɨ ɨɱɚɝɚ 
ɩɨɥɭɱɟɧɨ, ɱɬɨ ɫɢɥɚ ɫɨɬɪɹɫɟɧɢɹ ɥɨɤɚɥɶɧɨɝɨ ɷɩɢɰɟɧɬɪɚ ɧɚ 1-1,5 ɛɚɥɥɚ ɜɵɲɟ, ɱɟɦ ɫɢɥɚ 
ɫɨɬɪɹɫɟɧɢɹ ɧɨɪɦɚɥɶɧɨɝɨ ɷɩɢɰɟɧɬɪɚ.  

Ʉɥɸɱɟɜɵɟ ɫɥɨɜɚ: Ʉɨɷɮɮɢɰɢɟɧɬ ɡɚɬɭɯɚɧɢɹ, ɦɚɝɧɢɬɭɞɚ, ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɫɨɬɪɹɫɟɧɢɣ, 
ɝɥɭɛɢɧɚ ɨɱɚɝɚ, ɪɚɡɦɟɪ ɨɱɚɝɚ, ɷɩɢɰɟɧɬɪ, ɪɚɞɢɭɫ ɢɡɨɫɟɣɫɬɵ, ɮɪɨɧɬ ɜɨɥɧɵ, ɦɚɤɪɨɫɟɣɫɦɢɱɟɫɤɨɟ 
ɩɨɥɟ, ɪɚɫɯɨɠɞɟɧɢɟ, ɩɨɝɥɨɳɟɧɢɟ, ɛɥɢɠɧɹɹ ɡɨɧɚ, ɫɟɣɫɦɢɱɟɫɤɨɟ ɪɚɣɨɧɢɪɨɜɚɧɢɟ.  
 

ɄɕɊȽɕɁɋɌȺɇȾȺȽɕ ɀȺɇȺ ȺȽȺ ɀȺɇȺɒȺ ɀȺɌɄȺɇ 
ɊȺɃɈɇȾɈɊȾɈȽɍ ɄԚɑɌԚԚ ɀȿɊɌɂɌɂɊԦԦɅԦɊȾԚɇ ɌȿɊɆȿɅԚԚ 
ɄԚɑԚɇԚɇ ȻȺɋȺҢȾɈɈɋɍɇɍɇ ȺɃɆȺɄɌɕɄ ԦɁȽԦɑԦɅԚɄɌԦɊԚ 

 
Ʉɵɫɤɚɱɚ ɦɚɡɦɭɧɭ: ɀɟɪ ɬɢɬɢɪԧԧ ɤүɱүɧүɧ ɛɚɫɚңɞɨɨ ɤɨɷɮɮɢɰɢɟɧɬɢɧɢɧ ɪɟɝɢɨɧɚɥɞɵɤ 

ɨɪɬɨɱɨ ɦɚɚɧɢɫɢ ɚɧɵɤɬɚɥɝɚɧ ɠɚɧɚ ɛɚɫɚңɞɨɨ ɤɨɷɮɮɢɰɢɟɧɬɢɧɢɧ ɠɟɪ ɬɢɬɢɪԧԧɧүɧ ɨɱɨɝɭɧɭɧ 
ɬɟɪɟңɞɢɝɢɧɟɧ ɤԧɡ ɤɚɪɚɧɞɵɥɵɝɵɧ ɚɧɵɤɬɨɨɱɭ ɮɨɪɦɭɥɚɫɵ ɚɥɵɧɝɚɧ, ɨɲɨɧɞɨɣ ɷɥɟ ɚɪ ɤɚɧɞɚɣ 
ɛɚɥɥɞɚɝɵ ɢɡɨɫɟɣɫɬɟɪɞɢɧ ɱɟɤ ɪɚɞɢɭɫɬɚɪɵɧ ɠɚɧɚ ɚɥɚɪɞɵɧ ɚɹɧɬɬɚɪɵɧ ɚɧɵɤɬɨɨɱɭ ɮɨɪɦɭɥɚ 
ɚɥɵɧɝɚɧ. ɀɚɧɬɵɤ ɨɱɨɤɬɭɭ ɠɟɪ ɬɢɬɢɪԧԧɧүɧ ɭɱɭɪɭɧɞɚ ɱɚɤɚɧ (ɥɨɤɚɥɞɵɤ) ɷɩɢɰɟɧɬɪɞɟɝɢ 
ɬɢɬɢɪԧԧɧүɧ ɤүɱү ɧɨɪɦɚɥɞɭɭ ɷɩɢɰɟɧɬɪɞɢɤɢɧɟ ɤɚɪɚɝɚɧɞɚ 1-1,5 ɛɚɥɥɝɚ ɱɨң ɷɤɟɧɢ ɚɧɵɤɬɚɥɝɚɧ. 

ɇɟɝɢɡɝɢ ɫԧɡɞԧɪ: Ԧɱүү (ɛɚɫɚңɞɨɨ)ɤɨɮɮɢɰɢɟɧɬɢ, ɦɚɝɧɢɬɭɞɚ, ɫɢɥɤɢɥɞԧԧɧүɧ 
ɤүɱԧɝԧɧɞүɝү, ɨɱɨɤɬɭɧ ɬɟɪɟңɞɢɝɢ, ɨɱɨɤɬɭɧ ɱɟɧɟɦɢ, ɷɩɢɰɟɧɬɪ, ɢɡɨɫɟɣɫɬɬɟɪɞɢɧ ɪɚɞɢɭɫɭ, 
ɬɨɥɤɭɧɞɭɧ ɮɪɨɧɬɭ, ɦɚɤɪɨɫɟɣɫɦɢɤɚɥɵɤ ɬɚɥɚɚ, ɬɨɥɤɭɧɞɚɪɞɵɧ ɱɚɱɵɪɚɲɵ, ɫɢңɢɪүү, ɠɚɤɵɧɤɵ 
ɡɨɧɚ, ɫɟɣɫɦɢɤɚɥɵɤ ɪɚɣɨɧɞɨɲɬɭɪɭɭ. 
 

REGIONAL FEATURES OF AN ATTENUATION OF STRONG 

EARTHQUAKES INTENSITY IN THE KYRGYZSTAN AND ITS 

ADJACENT REGIONS 
 

Abstract: Regional average values of the attenuation coefficients for shock’s intensity were 

determined. A formula describing the dependence of an attenuation coefficient on a focal depth was 

obtained, as well as an equation to determine limiting radiuses of isoseismal lines for various 

intensities and their areas. It is found that in case of an inclined focal area the shaking force of a 

local epicenter is 1-1.5 points higher than the shaking force of a normal epicenter. 

Keywords: Attenuation coefficient, magnitude, intensity of tremors, focal depth, focal size, 

epicenter, isoseists radius, wave front, macroseismic field, divergence, absorption, near zone, 

seismic zoning. 
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ɂɡɜɟɫɬɧɨ, ɱɬɨ ɡɚɬɭɯɚɧɢɟ ɫɟɣɫɦɢɱɟɫɤɢɯ ɫɨɬɪɹɫɟɧɢɣ ɫ ɪɚɫɫɬɨɹɧɢɟɦ ɨɩɪɟɞɟɥɹɟɬɫɹ 
ɝɟɨɦɟɬɪɢɱɟɫɤɢɦ ɪɚɫɯɨɠɞɟɧɢɟɦ ɮɪɨɧɬɚ ɜɨɥɧɵ, ɪɚɫɫɟɢɜɚɧɢɟɦ ɷɧɟɪɝɢɢ ɧɚ ɧɟɨɞɧɨɪɨɞɧɨɫɬɹɯ ɢ 
ɩɨɝɥɨɳɟɧɢɟɦ [1-6, 13]. 

ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɜ ɩɪɚɤɬɢɤɟ ɦɚɤɪɨɫɟɣɫɦɢɱɟɫɤɢɯ ɢɫɫɥɟɞɨɜɚɧɢɣ ɧɚɢɛɨɥɶɲɟɟ 
ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɟ ɩɨɥɭɱɢɥɚ ɦɨɞɟɥɶ ɦɚɤɪɨɫɟɣɫɦɢɱɟɫɤɨɝɨ ɩɨɥɹ ɫ ɨɞɧɢɦ ɩɚɪɚɦɟɬɪɨɦ ɡɚɬɭɯɚɧɢɹ. 
ȼ ɮɨɪɦɭɥɚɯ ɬɢɩɚ Ȼɥɟɣɤɚ-ɒɟɛɚɥɢɧɚ: 

                                     (1), 

(2), 

  (3), 

ɜɫɟ ɭɤɚɡɚɧɧɵɟ ɮɚɤɬɨɪɵ ɭɱɢɬɵɜɚɸɬɫɹ ɫɨɜɦɟɫɬɧɨ ɜɜɟɞɟɧɢɟɦ ɤɨɷɮɮɢɰɢɟɧɬɚ ɷɮɮɟɤɬɢɜɧɨɝɨ 
ɡɚɬɭɯɚɧɢɹ, ɚ ɜ ɮɨɪɦɭɥɟ ɬɢɩɚ Ʉɨɜɟɫɥɢɝɟɬɢ: 

          (4) 

ɩɪɨɜɨɞɢɬɫɹ ɪɚɡɞɟɥɶɧɵɣ ɭɱɟɬ ɪɚɫɯɨɠɞɟɧɢɹ (γó) ɢ ɩɨɝɥɨɳɟɧɢɹ (Ɋ).  
ȼɫɟ ɜɵɲɟ ɩɪɢɜɟɞɟɧɧɵɟ ɮɨɪɦɭɥɵ ɦɚɤɪɨɫɟɣɫɦɢɱɟɫɤɨɝɨ ɩɨɥɹ ɫɩɪɚɜɟɞɥɢɜɵ ɬɨɥɶɤɨ ɞɥɹ 

ɬɚɤ ɧɚɡɵɜɚɟɦɨɝɨ «ɬɨɱɟɱɧɨɝɨ ɨɱɚɝɚ», ɤɨɝɞɚ ɟɝɨ ɪɚɡɦɟɪɵ ɦɚɥɵ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɪɚɫɫɬɨɹɧɢɟɦ ɞɨ 
ɬɨɱɤɢ ɧɚɛɥɸɞɟɧɢɹ. ɉɨɷɬɨɦɭ ɜ ɛɥɢɠɧɟɣ ɡɨɧɟ ɜɥɢɹɧɢɟ ɩɪɨɬɹɠɟɧɧɨɫɬɢ ɨɱɚɝɚ ɞɨɥɠɧɨ ɛɵɬɶ 
ɭɱɬɟɧɨ. 

ɉɪɢ ɨɛɪɚɛɨɬɤɟ ɢ ɚɧɚɥɢɡɟ ɦɚɤɪɨɫɟɣɫɦɢɱɟɫɤɢɯ ɞɚɧɧɵɯ ɜɵɹɜɥɟɧɵ ɧɟɤɨɬɨɪɵɟ ɧɨɜɵɟ 
ɡɚɤɨɧɨɦɟɪɧɨɫɬɢ ɡɚɬɭɯɚɧɢɹ ɢɧɬɟɧɫɢɜɧɨɫɬɢ ɫɨɬɪɹɫɟɧɢɣ ɨɬ ɡɟɦɥɟɬɪɹɫɟɧɢɣ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɣ 
ɬɟɪɪɢɬɨɪɢɢ. Ȼɵɥɨ ɨɛɧɚɪɭɠɟɧɨ, ɱɬɨ ɞɥɹ ɫɢɥɶɧɟɣɲɢɯ ɡɟɦɥɟɬɪɹɫɟɧɢɣ ɧɚ ɬɟɪɪɢɬɨɪɢɹɯ 
ɋɟɜɟɪɧɨɝɨ ɢ ɘɠɧɨɝɨ Ɍɹɧɶ-ɒɚɧɹ ɯɚɪɚɤɬɟɪɧɚ ɛɨɥɶɲɚɹ ɨɛɥɚɫɬɶ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ ɢ ɛɨɥɟɟ 
ɧɢɡɤɢɟ ɡɧɚɱɟɧɢɹ ɤɨɷɮɮɢɰɢɟɧɬɚ ɡɚɬɭɯɚɧɢɹ ɛɚɥɥɶɧɨɫɬɢ, ɱɟɦ ɞɥɹ  ɐɟɧɬɪɚɥɶɧɨɝɨ Ɍɹɧɶ-ɒɚɧɹ. 
ɂɡɨɫɟɣɫɬɵ ɢɯ, ɤɚɤ ɩɪɚɜɢɥɨ, ɩɪɢɛɥɢɠɚɸɬɫɹ ɤ ɮɨɪɦɟ ɪɚɜɧɨɜɟɥɢɤɢɯ ɷɥɥɢɩɫɨɜ ɢ ɨɪɢɟɧɬɢɪɨɜɚɧɵ 
ɞɥɢɧɧɨɣ ɨɫɶɸ ɩɨ ɩɪɨɫɬɢɪɚɧɢɸ ɨɫɧɨɜɧɵɯ ɝɟɨɥɨɝɢɱɟɫɤɢɯ ɫɬɪɭɤɬɭɪ. ɋɥɟɞɭɟɬ ɨɬɦɟɬɢɬɶ, ɱɬɨ 
ɋɟɜɟɪɨ- ɢ ɘɠɧɨ-Ɍɹɧɶ-ɒɚɧɶɫɤɢɟ ɡɨɧɵ ɩɪɨɬɹɝɢɜɚɸɬɫɹ ɜ ɨɫɧɨɜɧɨɦ ɫ ɡɚɩɚɞɚ ɧɚ ɜɨɫɬɨɤ ɧɚ 1600-

1800 ɤɦ ɢ ɹɜɥɹɸɬɫɹ ɝɪɚɧɢɰɚɦɢ, ɨɬɞɟɥɹɸɳɢɦɢ Ɍɹɧɶ-ɒɚɧɶɫɤɭɸ ɝɨɪɧɭɸ ɫɢɫɬɟɦɭ ɫ ɫɟɜɟɪɚ ɢ 
ɸɝɚ ɨɬ ɫɨɩɪɟɞɟɥɶɧɵɯ ɫɬɪɭɤɬɭɪ Ɍɚɪɢɦɫɤɨɣ ɢ Ɍɭɪɚɧɫɤɨɣ ɩɥɢɬ ɢ Ʉɚɡɚɯɫɤɨɝɨ ɳɢɬɚ. Ɂɞɟɫɶ 
ɢɡɜɟɫɬɧɵ ɡɟɦɥɟɬɪɹɫɟɧɢɹ ɫ ɦɚɝɧɢɬɭɞɨɣ Ɇ≥8.0 (Ʉɚɲɝɚɪɫɤɨɟ, 1902; Ʉɟɦɢɧɫɤɨɟ, 1911).  

Ⱥɧɚɥɢɡ ɩɨɥɭɱɟɧɧɵɯ ɞɚɧɧɵɯ ɩɨ ɮɨɪɦɭɥɟ (4) ɩɨɤɚɡɵɜɚɟɬ, ɱɬɨ ɜ ɋɪɟɞɢɧɧɨɦ Ɍɹɧɶ-ɒɚɧɟ 
ɡɚɬɭɯɚɧɢɟ ɛɚɥɥɶɧɨɫɬɢ ɢ ɩɨɝɥɨɳɟɧɢɟ ɩɪɨɢɫɯɨɞɢɬ ɧɟɫɤɨɥɶɤɨ ɫɢɥɶɧɟɟ (γɨ = 3,8-3,9; Ɋ = 0,006), 

ɱɟɦ ɜ ɋɟɜɟɪɧɨɦ Ɍɹɧɶ-ɒɚɧɟ (γɨ= 3,5-3,7; Ɋ= 0,0055). ɗɬɨ ɫɜɢɞɟɬɟɥɶɫɬɜɭɟɬ ɨ ɫɪɚɜɧɢɬɟɥɶɧɨ 
ɛɨɥɶɲɨɣ ɩɪɨɡɪɚɱɧɨɫɬɢ (ɨɞɧɨɪɨɞɧɨɫɬɢ) ɜɦɟɳɚɸɳɟɣ ɫɪɟɞɵ ɜ ɩɪɟɞɟɥɚɯ ɋɟɜɟɪɧɨɝɨ Ɍɹɧɶ-ɒɚɧɹ 
ɩɨ ɫɪɚɜɧɟɧɢɸ ɫɨ ɋɪɟɞɢɧɧɵɦ.  

ɇɚ ɤɨɧɮɢɝɭɪɚɰɢɸ ɢ ɮɨɪɦɭ ɢɡɨɫɟɣɫɬ ɞɨɦɢɧɢɪɭɸɳɟɟ ɜɥɢɹɧɢɟ ɜ ɛɥɢɠɚɣɲɟɣ ɤ ɨɱɚɝɭ 
ɡɨɧɟ ɨɤɚɡɵɜɚɟɬ ɪɚɡɦɟɪ ɨɱɚɝɚ (Lx– ɝɨɪɢɡɨɧɬɚɥɶɧɚɹ ɢ Lz– ɜɟɪɬɢɤɚɥɶɧɚɹ ɩɪɨɬɹɠɟɧɧɨɫɬɶ). 
Ɉɫɨɛɟɧɧɨ ɷɬɨ ɜɥɢɹɧɢɟ ɜɟɥɢɤɨ ɜ ɫɥɭɱɚɟ ɨɱɚɝɚ ɫ ɛɨɥɶɲɨɣ ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ ɩɪɨɬɹɠɟɧɧɨɫɬɶɸ. 
Ⱥɧɚɥɢɡ ɩɨɤɚɡɵɜɚɟɬ, ɱɬɨ ɦɚɤɪɨɫɟɣɫɦɢɱɟɫɤɢɣ ɷɮɮɟɤɬ ɩɪɨɬɹɠɟɧɧɨɫɬɢ ɨɱɚɝɚ ɢɫɱɟɡɚɟɬ ɞɥɹ 
ɡɟɦɥɟɬɪɹɫɟɧɢɣ ɫ Ɇ=6 ɧɚ ɪɚɫɫɬɨɹɧɢɹɯ 25-35 ɤɦ, ɞɥɹ ɡɟɦɥɟɬɪɹɫɟɧɢɣ ɫ Ɇ=7 – ɧɚ ɪɚɫɫɬɨɹɧɢɹɯ 
80-110 ɤɦ. ɇɚɛɥɸɞɚɟɦɵɟ ɧɚ ɛɨɥɶɲɢɯ ɪɚɫɫɬɨɹɧɢɹɯ ɨɬɥɢɱɢɹ ɮɨɪɦɵ ɢɡɨɫɟɣɫɬ ɨɬ ɤɪɭɝɨɜɵɯ 
ɞɨɥɠɧɵ ɨɛɴɹɫɧɹɬɶɫɹ ɚɧɢɡɨɬɪɨɩɢɟɣ ɡɚɬɭɯɚɧɢɹ ɜɞɨɥɶ  ɢ ɜɤɪɟɫɬ ɫɬɪɭɤɬɭɪ [11, 12]. 

Ⱦɥɹ ɨɰɟɧɤɢ ɪɚɡɦɟɪɨɜ ɨɱɚɝɚ ɡɟɦɥɟɬɪɹɫɟɧɢɣ ɬɟɪɪɢɬɨɪɢɢ Ʉɵɪɝɵɡɫɬɚɧɚ ɢ ɩɪɢɥɟɝɚɸɳɢɯ ɤ 
ɧɟɣ ɪɚɣɨɧɨɜ ɢɫɩɨɥɶɡɨɜɚɥɢɫɶ ɩɨɥɭɱɟɧɧɵɟ ɧɚɦɢ ɫɨɨɬɧɨɲɟɧɢɹ: 

lgLx = M·lg(0,23Ɇ–0,08) + 0,35      (5), 

lgW = 0,2M -0,15      ɞɥɹ Ɇ ≥ 5,5        (6), 

ɝɞɟ Lx– ɝɨɪɢɡɨɧɬɚɥɶɧɚɹ ɩɪɨɬɹɠɟɧɧɨɫɬɶ ɨɱɚɝɚ, W– ɲɢɪɢɧɚ ɨɱɚɝɚ, Ɇ – ɦɚɝɧɢɬɭɞɚ 
ɡɟɦɥɟɬɪɹɫɟɧɢɹ. 
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ɍɫɥɨɜɧɨɟ ɫɨɨɬɧɨɲɟɧɢɟ ɛɨɥɶɲɨɣ (Lɯ) ɢ ɦɚɥɨɣ ɨɫɟɣ (W)ɩɪɢɧɹɬɵɯ ɡɚ ɨɫɧɨɜɭ ɷɥɥɢɩɫɚ 
ɢɦɟɟɬ ɜɢɞ:   

(7). 

 

ɉɨ ɫɨɨɬɧɨɲɟɧɢɸ (7) ɫ ɪɨɫɬɨɦ ɦɚɝɧɢɬɭɞɵ ɷɥɥɢɩɫ ɜɵɬɹɝɢɜɚɟɬɫɹ ɜ ɞɥɢɧɭ, ɨɬɪɚɠɚɹ ɜ 
ɤɚɤɨɣ-ɬɨ ɦɟɪɟ ɤɨɧɮɢɝɭɪɚɰɢɸ ɪɟɚɥɶɧɵɯ ɫɟɣɫɦɢɱɟɫɤɢɯ ɨɱɚɝɨɜ (ɫɦ. ɬɚɛɥɢɰɚ 2). 

Ɉɛɧɚɪɭɠɟɧɚ ɡɚɜɢɫɢɦɨɫɬɶ ɤɨɷɮɮɢɰɢɟɧɬɨɜ ɡɚɬɭɯɚɧɢɹ ɨɬ ɦɚɝɧɢɬɭɞɵ ɡɟɦɥɟɬɪɹɫɟɧɢɣ. 
Ɍɚɤɢɟ ɫɢɥɶɧɟɣɲɢɟ ɡɟɦɥɟɬɪɹɫɟɧɢɹ, ɤɚɤ ȼɟɪɧɟɧɫɤɨɟ, ɑɢɥɢɤɫɤɨɟ, Ʉɟɦɢɧɫɤɨɟ, ɀɚɥɚɧɚɲ-

Ɍɸɩɫɤɨɟ, ɚ ɬɚɤɠɟ ɑɚɬɤɚɥɶɫɤɨɟ (ɫ Ɇ = 7,5-8,3), ɯɚɪɚɤɬɟɪɢɡɭɸɬɫɹ  ɛɨɥɟɟ ɧɢɡɤɢɦ ɡɧɚɱɟɧɢɟɦ 
ɷɮɮɟɤɬɢɜɧɨɝɨ ɤɨɷɮɮɢɰɢɟɧɬɚ ɡɚɬɭɯɚɧɢɹ (γɨ 3,3-3,5), ɱɟɦ ɡɟɦɥɟɬɪɹɫɟɧɢɹ ɫ ɦɚɝɧɢɬɭɞɨɣ  Ɇ= 5- 

6,5(γɨ3,6– 4,0).  

ɇɚɛɥɸɞɚɟɬɫɹ ɬɚɤɠɟ ɧɟɤɨɬɨɪɨɟ ɭɦɟɧɶɲɟɧɢɟ ɤɨɷɮɮɢɰɢɟɧɬɚ ɡɚɬɭɯɚɧɢɹ ɫ ɝɥɭɛɢɧɨɣ ɢ 
ɦɚɝɧɢɬɭɞɨɣ. ȼ ɫɪɟɞɧɟɦ ɷɬɚ ɡɚɜɢɫɢɦɨɫɬɶ ɞɥɹ ɜɫɟɝɨ ɪɟɝɢɨɧɚ ɨɩɢɫɵɜɚɟɬɫɹ ɜɵɪɚɠɟɧɢɟɦ:  

γɨ 5,3 – 1,5 lgh.                

γɨ6,02 – 0,36Ɇ                       (8) 
 

ɉɪɢ ɝɥɭɛɢɧɟ ɨɱɚɝɚ h =10 ɤɦ ɡɧɚɱɟɧɢɹ γɨ3,8, ɩɪɢ h =20 ɤɦ -γɨ 3,3, ɚ ɩɪɢ ɦɚɝɧɢɬɭɞɟ Ɇ6,5 

ɡɧɚɱɟɧɢɹ γɨ3,7, ɩɪɢ Ɇ7,5 - γɨ3,3. 

Ɋɚɫɩɨɥɚɝɚɹ ɞɨɫɬɚɬɨɱɧɵɦ ɨɛɴɟɦɨɦ ɦɚɤɪɨɫɟɣɫɦɢɱɟɫɤɢɯ ɞɚɧɧɵɯ ɧɚ ɬɟɪɪɢɬɨɪɢɢ Ɍɹɧɶ-

ɒɚɧɹ [9], ɩɪɨɜɟɞɟɧɨ ɨɩɪɟɞɟɥɟɧɢɟ ɪɟɝɢɨɧɚɥɶɧɵɯ ɡɧɚɱɟɧɢɣ ɤɨɷɮɮɢɰɢɟɧɬɨɜ ɡɚɬɭɯɚɧɢɹ γɨ ɢ  ɋ ɜ 
ɢɡɜɟɫɬɧɨɦ ɭɪɚɜɧɟɧɢɢ ɦɚɤɪɨɫɟɣɫɦɢɱɟɫɤɨɝɨ ɩɨɥɹ (2) ɜ ɫɥɟɞɭɸɳɟɦ ɜɢɞɟ:       

(8ɚ) 

 

Cɨɫɬɚɜɥɹɹ ɩɨɞɨɛɧɨɟ ɭɫɥɨɜɧɨɟ ɭɪɚɜɧɟɧɢɟ, ɞɥɹ «ɧɚɞɟɠɧɵɯ» 32-ɯ ɡɟɦɥɟɬɪɹɫɟɧɢɣ (ɞɥɹ 
ɤɨɬɨɪɵɯ ɧɚɞɟɠɧɨ ɨɩɪɟɞɟɥɟɧɵ ɡɧɚɱɟɧɢɹ h ɢ Ɇ) [10] ɢ ɨɛɪɚɛɨɬɚɜ ɢɯ ɩɨ ɦɟɬɨɞɭ ɧɚɢɦɟɧɶɲɢɯ 
ɤɜɚɞɪɚɬɨɜ, ɤɚɤ ɫ ɭɱɟɬɨɦ, ɬɚɤ ɢ ɛɟɡ ɭɱɟɬɚ ɩɪɨɬɹɠɟɧɧɨɫɬɢ ɨɱɚɝɚ ɜɞɨɥɶ ɢ ɜɤɪɟɫɬ ɩɪɨɫɬɢɪɚɧɢɹ 
ɨɫɧɨɜɧɵɯ ɝɟɨɥɨɝɢɱɟɫɤɢɯ ɫɬɪɭɤɬɭɪ, ɨɩɪɟɞɟɥɟɧɵ ɡɧɚɱɟɧɢɹ ɤɨɷɮɮɢɰɢɟɧɬɨɜ γɨ ɢ  ɋ (ɬɚɛɥɢɰɚ 1).     

 

Ɍɚɛɥɢɰɚ 1.   

Ɂɧɚɱɟɧɢɹ ɤɨɷɮɮɢɰɢɟɧɬɨɜ γɨ ɢ  ɋ ɞɥɹ ɋɟɜɟɪɧɨɝɨ ɢ ɐɟɧɬɪɚɥɶɧɨɝɨ Ɍɹɧɶ-ɒɚɧɹ 
 

ɂɧɬɟɪɜɚɥ 
ɪɚɫɫɬɨɹɧɢɣ, ɤɦ 

ɋɪɟɞɧɢɟ ɡɧɚɱɟɧɢɹ 

ɫ  ɭɱɟɬɨɦ ɪɚɡɦɟɪɚ ɨɱɚɝɚ 
ȼɞɨɥɶ ɫɬɪɭɤɬɭɪ ɫ 

ɭɱɟɬɨɦ ɪɚɡɦɟɪɚ ɨɱɚɝɚ 
ȼɤɪɟɫɬ ɫɬɪɭɤɬɭɪ 

γɨ ɋ γɨ ɋ γɨ ɋ 

Ɉɬ 0 ɞɨ 200 ɤɦ 3,8 3,4 3,6 3,3 4,0 3,6 

 

ɉɨɥɭɱɟɧɨ ɫɨɨɬɧɨɲɟɧɢɟ ɦɟɠɞɭ γɨ ɢ  ɋ: 
γɨ 1,35 + 0,72 ɋ    (9). 

 

Ʉɚɤ ɩɨɤɚɡɵɜɚɸɬ ɪɚɫɱɟɬɵ, ɫɨɨɬɧɨɲɟɧɢɟ (10) ɩɨɱɬɢ ɧɟ ɡɚɜɢɫɢɬ ɨɬ ɝɥɭɛɢɧɵ ɢ ɦɚɝɧɢɬɭɞɵ. 
Ⱦɥɹ ɛɨɥɶɲɢɧɫɬɜɚ ɡɟɦɥɟɬɪɹɫɟɧɢɣ ɤɨɷɮɮɢɰɢɟɧɬ ɫɩɚɞɚɧɢɹ ɛɚɥɥɶɧɨɫɬɢ  γɨ ɢɡɦɟɧɹɟɬɫɹ ɜ 
ɩɪɟɞɟɥɚɯ ɨɬ 3,0 ɞɨ 5,0. Ⱦɥɹ ɋɟɜɟɪɧɨɝɨ Ɍɹɧɶ-ɒɚɧɹ ɤɨɷɮɮɢɰɢɟɧɬ ɡɚɬɭɯɚɧɢɹ ɪɚɜɟɧ 3,6 (3,8) – 

ɜɞɨɥɶ ɫɬɪɭɤɬɭɪ, 4,0 (4,2) – ɜɤɪɟɫɬ  ɫɬɪɭɤɬɭɪ (ɬɚɛɥɢɰɚ 1). 

ɍɪɚɜɧɟɧɢɹ ɦɚɤɪɨɫɟɣɫɦɢɱɟɫɤɨɝɨ ɩɨɥɹ, ɫ ɭɬɨɱɧɟɧɧɵɦɢ ɤɨɷɮɮɢɰɢɟɧɬɚɦɢ ɢɦɟɸɬ ɜɢɞ: 

– ɜɞɨɥɶ ɫɬɪɭɤɬɭɪ  (10), 

– ɜɤɪɟɫɬ ɫɬɪɭɤɬɭɪ (11), 
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– ɫɪɟɞɧɢɣ ɪɚɞɢɭɫ  (12). 
 

ɇɚ ɨɫɧɨɜɟ ɦɚɤɪɨɫɟɣɫɦɢɱɟɫɤɢɯ ɭɪɚɜɧɟɧɢɣ (10-12) ɫ ɭɱɟɬɨɦ ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ 
ɩɪɨɬɹɠɟɧɧɨɫɬɢ ɨɱɚɝɚ (Lx) ɢ ɟɝɨ ɲɢɪɢɧɵ (W) [4,11 ɢ 12], ɨɩɪɟɞɟɥɹɥɢɫɶ ɡɧɚɱɟɧɢɹ ɩɪɟɞɟɥɶɧɵɯ 
ɪɚɞɢɭɫɨɜ ɢɡɨɫɟɣɫɬ ɪɚɡɥɢɱɧɨɣ ɛɚɥɥɶɧɨɫɬɢ ɩɨ ɮɨɪɦɭɥɚɦ: 

– ɜɞɨɥɶ ɫɬɪɭɤɬɭɪ   (13), 

 

– ɜɤɪɟɫɬ ɫɬɪɭɤɬɭɪ (14), 

ɝɞɟ ri- ɢ ri+– ɩɪɟɞɟɥɶɧɵɟ ɪɚɞɢɭɫɵ ɢɡɨɫɟɣɫɬ ɪɚɡɥɢɱɧɨɣ ɛɚɥɥɶɧɨɫɬɢ. 

 

ȼ ɬɚɛɥɢɰɟ 2 ɩɪɢɜɟɞɟɧɵ ɩɪɟɞɟɥɶɧɵɟ ɪɚɞɢɭɫɵ ɢɡɨɫɟɣɫɬ ɪɚɡɥɢɱɧɨɣ ɢɧɬɟɧɫɢɜɧɨɫɬɢ ɜ 
ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɦɚɝɧɢɬɭɞɵ (Ɇ) ɢ ɦɢɧɢɦɚɥɶɧɨɣ  ɝɥɭɛɢɧɵ (hmin) ɨɱɚɝɚ, ɫ ɭɱɟɬɨɦ ɟɝɨ ɪɚɡɦɟɪɚ. 

 

Ɍɚɛɥɢɰɚ 2. 

 

Ɇ Ʉɪ h
m

in
 

I0 

Ɋɚɞɢɭɫɵ ɢɡɨɫɟɣɫɬ, ɤɦ Ɋɚɡɦɟɪɵ ɨɱɚɝɚ, ɤɦ 

ɜɞɨɥɶ 

ɫɬɪɭɤɬɭɪ 

ɜɤɪɟɫɬ 

ɫɬɪɭɤɬɭɪ 

ɫɪɟɞɧɢɟ 

ɡɧɚɱɟɧɢɹ ɝɨ
ɪɢ

ɡ. 

ɜɟ
ɪɬ

. 

ɲ
ɢɪ

ɢɧ ɚ 
ɞɥ

ɢɧ
ɚ 

10 9 8 7 10 9 8 7 10 9 8 7 L ɯ Lz W Lɯ/

W 

8 18,5 25 10 10 40 95 230  22 60 120  34 83 167 160 40 32 5,0 

7,5 17,5 20 9,5  20 56 116  11 35 75  17 49 103 90 28 25 3,6 

7,0 16,6 15 9,0  6 29 64   19 46  5 27 63 50 20 18 2,8 

6,5 15,6 10 8,5   15 31   10 28   15 38 28 14 13 2,2 

 

ɉɪɟɞɟɥɶɧɚɹ  ɦɢɧɢɦɚɥɶɧɚɹ ɝɥɭɛɢɧɚ ɨɱɚɝɚ hmin, ɞɥɹ ɪɚɡɥɢɱɧɵɯ ɡɧɚɱɟɧɢɣ ɦɚɝɧɢɬɭɞ ɫ 
ɭɱɟɬɨɦ ɜɟɪɬɢɤɚɥɶɧɨɣ ɩɪɨɬɹɠɟɧɧɨɫɬɢ ɨɱɚɝɚ [4] ɨɩɪɟɞɟɥɹɟɬɫɹ ɫɥɟɞɭɸɳɟɣ ɮɨɪɦɭɥɨɣ: 

 

hmin= 10
0,24 Ɇ – 0,48

(15) 

 

ɋɥɟɞɭɟɬ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɩɪɢ ɦɢɧɢɦɚɥɶɧɨɣ ɝɥɭɛɢɧɟ ɨɱɚɝɚ (hmin), ɜɟɪɯɧɹɹ ɱɚɫɬɶ ɨɱɚɝɚ 
ɩɨɱɬɢ ɜɵɯɨɞɢɬ ɧɚ ɩɨɜɟɪɯɧɨɫɬɶ ɡɟɦɥɢ, ɝɞɟ ɧɚɛɥɸɞɚɟɬɫɹ ɦɚɤɫɢɦɚɥɶɧɚɹ ɢɧɬɟɧɫɢɜɧɨɫɬɶ 
ɫɨɬɪɹɫɟɧɢɣ (I0) ɜ ɷɩɢɰɟɧɬɪɟ, ɫ ɩɨɹɜɥɟɧɢɟɦ ɨɫɬɚɬɨɱɧɵɯ ɞɟɮɨɪɦɚɰɢɣ ɜ ɷɩɢɰɟɧɬɪɚɥɶɧɨɣ ɡɨɧɟ. 

ɉɨɥɭɱɟɧɚ ɬɚɤɠɟ ɮɨɪɦɭɥɚ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɩɥɨɳɚɞɢ ɫɨɬɪɹɫɟɧɢɣ, ɨɝɪɚɧɢɱɟɧɧɨɣ 
ɢɡɨɫɟɣɫɬɚɦɢ ɪɚɡɥɢɱɧɨɣ ɛɚɥɥɶɧɨɫɬɢ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɦɚɝɧɢɬɭɞɵ ɢ ɩɪɟɞɟɥɶɧɨɣ ɦɢɧɢɦɚɥɶɧɨɣ 
ɝɥɭɛɢɧɵ ɨɱɚɝɚ (15): 

lg S0 =1,1M – 0,5 Ii-0,4 lgh                  (15ɚ) 

 

Ɇɚɤɫɢɦɚɥɶɧɵɣ ɛɚɥɥ (I0), ɭɤɚɡɚɧɧɵɣ ɜ ɬɚɛɥɢɰɟ 2, ɨɩɪɟɞɟɥɟɧ ɫ ɭɱɟɬɨɦ ɩɪɟɞɟɥɶɧɨɣ 
ɦɢɧɢɦɚɥɶɧɨɣ ɝɥɭɛɢɧɵ ɨɱɚɝɚ ɩɨ ɮɨɪɦɭɥɟ: 

 I0 = 0,59Ɇ + 5,2                                   (16) 

Ɇɟɠɞɭ ɬɟɦ ɫɥɟɞɭɟɬ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɜɫɟ ɜɵɲɟɩɪɢɜɟɞɟɧɧɵɟ ɮɨɪɦɭɥɵ ɫɩɪɚɜɟɞɥɢɜɵ 
ɬɨɥɶɤɨ ɞɥɹ ɜɟɪɬɢɤɚɥɶɧɨɝɨ ɨɱɚɝɚ. 
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ȼ ɫɥɭɱɚɟ ɧɚɤɥɨɧɧɨɝɨ ɨɱɚɝɚ, ɤɨɝɞɚ ɢɡɨɫɟɣɫɬɵ ɥɨɤɚɥɶɧɨɝɨ ɷɮɮɟɤɬɚ ɢ ɥɨɤɚɥɶɧɵɣ 
ɷɩɢɰɟɧɬɪ (ȿl) ɫɦɟɳɟɧɵ ɩɨ ɨɬɧɨɲɟɧɢɸ ɤ ɨɫɧɨɜɧɵɦ ɢɡɨɫɟɣɫɬɚɦ ɢ ɧɨɪɦɚɥɶɧɨɦɭ ɷɩɢɰɟɧɬɪɭ ȿn 

(ɪɢɫɭɧɨɤ 1), ɪɚɞɢɭɫɵ ɢɡɨɫɟɣɫɬ ɥɨɤɚɥɶɧɨɝɨ ɷɮɮɟɤɬɚ ɢ ɝɥɭɛɢɧɚ ɜɟɪɯɧɟɣ ɱɚɫɬɢ ɨɱɚɝɚ 
ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɨ ɫɥɟɞɭɸɳɟɦɭ ɫɨɨɬɧɨɲɟɧɢɸ [8]: 

(17) .   

 

 

 

 

Ɋɢɫɭɧɨɤ 1. 

ɉɪɨɫɬɟɣɲɢɟ ɦɨɞɟɥɢ 
ɜɟɪɬɢɤɚɥɶ-ɧɨɝɨ (ɚ) ɢ 
ɧɚɤɥɨɧ-ɧɨɝɨ (ɛ) ɨɱɚɝɚ 
ɫ ɛɥɢɡɤɨɣ ɤ 
ɩɨɜɟɪɯɧɨɫ-ɬɢ 
ɜɟɪɯɧɟɣ ɱɚɫɬɶɸ ɢ 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɟ 
ɦɚɤɪɨɫɟɣɫɦɢɱɟɫɤɨɟ 
ɩɨɥɟ [8]. 

 

 

ɇɨɪɦɚɥɶɧɚɹ ɝɥɭɛɢɧɚ ɨɱɚɝɚ - hn ɨɩɪɟɞɟɥɹɟɬɫɹ ɢɡ ɭɪɚɜɧɟɧɢɹ: 
 

     (18), 

 

ɜɟɪɬɢɤɚɥɶɧɚɹ ɩɪɨɬɹɠɟɧɧɨɫɬɶ ɨɩɪɟɞɟɥɹɟɬɫɹ ɮɨɪɦɭɥɟ [7]: 

Lz=1,5(hn- hl)   (19),   

 

ɭɝɨɥ ɧɚɤɥɨɧɚ ɩɥɨɫɤɨɫɬɢ ɨɱɚɝɚ  (ɪɢɫɭɧɨɤ 1) ɨɩɪɟɞɟɥɹɟɬɫɹ ɢɡ ɫɨɨɬɧɨɲɟɧɢɹ:  
tg =(hn – hl)/EnElsin(20), 

 

ɝɞɟ EnEɟsin – ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɧɨɪɦɚɥɶɧɨɝɨ ɷɩɢɰɟɧɬɪɚ ɞɨ ɨɫɢ ɩɟɪɜɵɯ ɢɡɨɫɟɣɫɬ ɥɨɤɚɥɶɧɨɝɨ 
ɷɩɢɰɟɧɬɪɚ. 

Ɍɨɱɧɨɫɬɶ ɨɩɪɟɞɟɥɟɧɢɹ ɧɚɤɥɨɧɚ ɧɟɜɟɥɢɤɚ, ɬɚɤ ɤɚɤ ɬɪɭɞɧɨ ɨɩɪɟɞɟɥɢɬɶ ɩɨɥɨɠɟɧɢɟ 
ɧɨɪɦɚɥɶɧɨɝɨ ɷɩɢɰɟɧɬɪɚ En. Ɉɲɢɛɤɚ ɨɩɪɟɞɟɥɟɧɢɹ ɭɝɥɚ ɧɚɤɥɨɧɚ  ɥɟɠɢɬ ɜ ɩɪɟɞɟɥɚɯ 10-30

0
. 

ɉɥɨɳɚɞɶ ɝɥɚɜɧɨɝɨ ɪɚɡɪɵɜɚ (S0) ɦɨɠɟɬ ɛɵɬɶ ɨɩɪɟɞɟɥɟɧɚ ɩɨ ɜɟɥɢɱɢɧɟ ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ 
(Lɯ), ɜɟɪɬɢɤɚɥɶɧɨɣ (Lz) ɩɪɨɬɹɠɟɧɧɨɫɬɢ ɢ ɧɚɤɥɨɧɭ ɩɥɨɫɤɨɫɬɢ ɨɱɚɝɚ (5, 6, 19, 20), ɤɨɬɨɪɚɹ, ɩɨ 
ɦɧɟɧɢɸ ɇ.ȼ. ɒɟɛɚɥɢɧɚ [5], ɫɜɹɡɚɧɚ ɫ «ɥɨɝɚɪɢɮɦɢɱɟɫɤɨɣ ɩɪɨɱɧɨɫɬɶɸ» ɫɪɟɞɵ ( ) 

ɫɨɨɬɧɨɲɟɧɢɟɦ = Ɇ – lgS0 ɢ ɦɨɠɟɬ ɫɥɭɠɢɬɶ ɦɟɪɨɣ ɩɪɨɱɧɨɫɬɧɵɯ ɫɜɨɣɫɬɜ ɫɪɟɞɵ. 
Ʉɚɤ ɜɢɞɧɨ ɢɡ ɪɢɫɭɧɤɚ 1 ɢ ɢɦɟɸɳɢɟɫɹ ɧɚɛɥɸɞɟɧɢɹ ɩɨɤɚɡɵɜɚɸɬ, ɱɬɨ ɫɢɥɚ ɫɨɬɪɹɫɟɧɢɹ 

ɥɨɤɚɥɶɧɨɝɨ ɷɮɮɟɤɬɚ (Il), ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɭɝɥɚ ɧɚɤɥɨɧɚ ɩɥɨɫɤɨɫɬɢ ɨɱɚɝɚ (), ɧɚ 1-1,5 ɛɚɥɥɚ 
ɜɵɲɟ, ɱɟɦ ɫɢɥɚ ɫɨɬɪɹɫɟɧɢɹ (In) ɧɨɪɦɚɥɶɧɨɝɨ ɷɩɢɰɟɧɬɪɚ. 
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ɗɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɟ ɦɚɬɟɪɢɚɥɵ ɩɨɤɚɡɵɜɚɸɬ, ɱɬɨ ɜ ɩɨɞɚɜɥɹɸɳɟɦ ɛɨɥɶɲɢɧɫɬɜɟ ɫɥɭɱɚɟɜ 
(ɛɨɥɟɟ 75%) ɩɪɨɢɫɯɨɞɹɬ ɜɟɪɬɢɤɚɥɶɧɵɟ ɢ ɛɥɢɡɜɟɪɬɢɤɚɥɶɧɵɟ ɜɡɛɪɨɫɨɜɵɟ ɩɨɞɜɢɠɤɢ ɫ 
ɜɵɫɨɤɨɱɚɫɬɨɬɧɵɦɢ ɤɨɥɟɛɚɧɢɹɦɢ, ɢ ɤɚɤ ɩɪɚɜɢɥɚ ɢɯ ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɫɨɬɪɹɫɟɧɢɣ ɧɚ 
ɩɨɜɟɪɯɧɨɫɬɢ ɡɟɦɥɢ ɜɵɲɟ ɧɚ 0,5 – 1 ɛɚɥɥ, ɱɟɦ ɩɪɢ ɧɚɞɜɢɝɚɯ ɢ ɫɛɪɨɫɚɯ.  

 

ɋɬɟɩɟɧɶ ɜɥɢɹɧɢɹ ɤɚɠɞɨɝɨ ɢɡ ɩɟɪɟɱɢɫɥɟɧɧɵɯ ɜɵɲɟ ɮɚɤɬɨɪɨɜ(5-20) ɭɱɬɟɧɚ ɩɪɢ ɪɚɫɱɟɬɟ 
ɦɚɤɫɢɦɚɥɶɧɨɣ ɢɧɬɟɧɫɢɜɧɨɫɬɢ ɫɨɬɪɹɫɟɧɢɣ ɪɚɡɥɢɱɧɵɯ ɫɟɣɫɦɨɝɟɧɟɪɢɪɭɸɳɢɯ ɡɨɧ, ɧɚ ɧɨɜɨɣ 
ɤɚɪɬɟ ɫɟɣɫɦɢɱɟɫɤɨɝɨ ɪɚɣɨɧɢɪɨɜɚɧɢɹ. 

 

Ɉɫɧɨɜɧɵɟ ɢɫɩɨɥɶɡɭɟɦɵɟ ɮɨɪɦɭɥɵ: 
Ʉ = lgE ɞɠ, ȿ=10Ʉ

 ɞɠ – ɷɧɟɪɝɟɬɢɱɟɫɤɢɣ ɤɥɚɫɫ[2]; 

Ʉ = 1,8Ɇ +4,0 – ɤɨɪɪɟɥɹɰɢɨɧɧɨɟ ɫɨɨɬɧɨɲɟɧɢɟ ɦɟɠɞɭ ɦɚɝɧɢɬɭɞɨɣ ɢ ɷɧɟɪɝɟɬɢɱɟɫɤɢɦ ɤɥɚɫɫɨɦ 
[2]; 

Io = 1,5Ɇ - 3,8 lgh +3,4 – ɦɚɤɫɢɦɚɥɶɧɚɹ ɛɚɥɥɶɧɨɫɬɶ ɜ ɷɩɢɰɟɧɬɪɟ [4]; 

lgLx = 0,5M -1,8 – ɝɨɪɢɡɨɧɬɚɥɶɧɚɹ ɩɪɨɬɹɠɟɧɧɨɫɬɶ ɨɱɚɝɚ [4,11]; 

lgLz = 0,3M -0,8 –ɜɟɪɬɢɤɚɥɶɧɚɹ ɩɪɨɬɹɠɟɧɧɨɫɬɶ ɨɱɚɝɚ [4,11]; 

lgW = 0,26M– 0,56 – ɲɢɪɢɧɚ ɨɱɚɝɚ [11,12]; 

h=2/3 Lz – ɝɥɭɛɢɧɚ ɨɱɚɝɚ ɫɢɥɶɧɨɝɨ ɡɟɦɥɟɬɪɹɫɟɧɢɹ [4]. 
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