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ɝ.Ȼɢɲɤɟɤ, Кɵɪɝɵɡɫɬɚɧ 

 

ɇȿɈɉɊȿȾȿɅȿɇɇɈɋɌɖ ɆȺȽɇɂɌɍȾɕ 
ɁȿɆɅȿɌɊəɋȿɇɂɃɄɕɊȽɕɁɋɌȺɇȺ ɂ ɉɊɂɅȿȽȺɘɓɂɏɊȺɃɈɇɈȼ 

ɋɈɋȿȾɇɂɏɋɌɊȺɇ 
 

Ⱥɧɧɨɬɚɰɢɹ: Ɉɰɟɧɤɚ ɧɟɨɩɪɟɞɟɥɟɧɧɨɫɬɢ ɦɚɝɧɢɬɭɞɵ ɹɜɥɹɟɬɫɹ ɚɤɬɭɚɥɶɧɨɣ ɡɚɞɚɱɟɣ 
ɫɟɣɫɦɨɥɨɝɢɢ. ȼ ɫɬɚɬɶɟ ɩɪɨɜɨɞɢɬɫɹ ɚɧɨɥɨɝɢɹ ɧɟɨɩɪɟɞɟɥɟɧɧɨɫɬɢ ɦɚɝɧɢɬɭɞɵɜ ɫɟɣɫɦɨɥɨɝɢɢ ɫ 
ɧɟɨɪɩɪɟɞɟɥɟɧɧɨɫɬɶɸ Ƚɟɣɡɟɧɛɟɪɝɚ ɜ ɮɢɡɢɤɟ. ɉɨ ɞɚɧɧɵɦ ɫɟɬɟɣ KNET ɢ KRNET ɨɩɪɟɞɟɥɟɧɵ 
ɧɟɨɩɪɟɞɟɥɟɧɧɨɫɬɢ ɦɚɝɧɢɬɭɞ: mpv, ML, Ms ɢ ɷɧɟɪɝɟɬɢɱɟɫɤɨɝɨ ɤɥɚɫɫɚ Ʉ=lgE (Ⱦɠ) ɪɹɞɚ 
ɨɳɭɬɢɦɵɯ ɡɟɦɥɟɬɪɹɫɟɧɢɣ Ɍɹɧɶ-ɒɚɧɹ ɡɚ 2006-2013 ɝɝ.. Ɉɬɦɟɱɟɧɨ, ɱɬɨ ɜɵɪɚɠɟɧɢɟ 
ɧɟɨɩɪɟɞɟɥɟɧɧɨɫɬɢ ɦɚɝɧɢɬɭɞɵ ɡɟɦɥɟɬɪɹɫɟɧɢɹ ɜ ɤɚɬɚɥɨɝɟ, ɧɚ ɤɚɪɬɟ ɢ ɞɪ. ɩɨɜɵɫɢɬ ɧɚɞɟɠɧɨɫɬɶ 
ɨɰɟɧɤɢ ɫɟɣɫɦɢɱɟɫɤɨɣ ɨɩɚɫɧɨɫɬɢ. 

Ʉɥɸɱɟɜɵɟ ɫɥɨɜɚ: Ɇɚɝɧɢɬɭɞɚ, ɷɧɟɪɝɟɬɢɱɟɫɤɢɣ ɤɥɚɫɫ, ɚɦɩɥɢɬɭɞɚ, ɤɨɥɟɛɚɬɟɥɶɧɚɹ 
ɫɤɨɪɨɫɬɶ,  ɩɟɪɢɨɞ, ɜɪɟɦɹ ɩɪɢɯɨɞɚ ɫɟɣɫɦɢɱɟɫɤɢɯ ɜɨɥɧ, ɷɩɢɰɟɧɬɪɚɥɶɧɨɟ ɪɚɫɫɬɨɹɧɢɟ, ɨɰɟɧɤɚ 
ɫɟɣɫɦɢɱɟɫɤɨɣ ɨɩɚɫɧɨɫɬɢ, ɫɟɬɶ ɫɟɣɫɦɨɥɨɝɢɱɟɫɤɢɯ ɫɬɚɧɰɢɣ, ɫɪɟɞɧɟɟ ɚɪɢɮɦɟɬɢɱɟɫɤɨɟ ɡɧɚɱɟɧɢɟ, 
ɫɪɟɞɧɟɤɜɚɞɪɚɬɢɱɟɫɤɚɹ ɨɲɢɛɤɚ, ɩɨɝɪɟɲɧɨɫɬɶ, ɧɟɨɩɪɟɞɟɥɟɧɧɨɫɬɶ ɦɚɝɧɢɬɭɞɵ.  

 

ɄɕɊȽɕɁɋɌȺɇȾȺȽɕ ɀȺɇȺ ɄɈҢɒɍ ԦɅɄԦɅԦɊȾԚɇ  
ɀȺɄɕɇɄɕ ɊȺɃɈɇȾɈɊɍɇȾɈȽɍɀȿɊ ɌɂɌɂɊԦԦɅԦɊȾԚɇ 

ɆȺȽɇɂɌɍȾȺɅȺɊɕɇɕɇ ȻȿɅȽɂɋɂɁȾɂȽɂ 
 

Ʉɵɫɤɚɱɚ ɦɚɡɦɭɧɭ: ɀɟɪ ɬɢɬɢɪԧԧɧүɧ ɦɚɝɧɢɬɭɞɚɫɵɧɵɧ ɛɟɥɝɢɫɢɡɞɢɝɢɧ ɚɧɵɤɬɨɨ 
ɫɟɣɫɦɨɥɨɝɢɹɧɵɧ ɚɤɬɭɚɥɞɭɭ ɦɚɫɟɥɟɫɢ ɛɨɥɭɩ ɫɚɧɚɥɚɬ. Ɇɚɤɚɥɚɞɚ cɟɣɫɦɨɥɨɝɢɹɞɚɝɵ 
ɦɚɝɧɢɬɭɞɚɧɵɧ ɛɟɥɝɢɫɢɡɞɢɝɢɧɢɧ ɠɚɧɚ ɮɢɡɢɤɚɞɚɝɵ Ƚɟɣɡɟɧɛɟɪɝɬɢɧ ɛɟɥɝɢɫɢɡɞɢɝɢɧɢɧ 
ɨɤɲɨɲɬɭɪɭɥɭɲɭ ɠүɪɝүɡүɥԧɬ. 2006-2013 ɠɵɥɞɚɪɞɚ ɛɨɥɝɨɧ Ɍɹɧɶ-ɒɚɧɞɵɧ ɛɢɪ ɤɚɬɚɪ ɠɟɪ 
ɬɢɬɢɪԧԧɥԧɪүɧүɧ ɦɚɝɧɢɬɭɞɚɥɚɪɵɧɵɧ (mpv, ML, Ms) ɠɚɧɚ ɷɧɟɪɝɟɬɢɤɚɥɵɤ ɤɥɚɫɫɬɵɧ Ʉ=lgE 
(Ⱦɠ) ɛɟɥɝɢɫɢɡɞɢɝɢ KNET ɠɚɧɚ KRNET ɬүɣүɧɞԧɪүɧүɧ ɦɚɚɥɵɦɚɬɬɚɪɵ ɛɨɸɧɱɚ ɚɧɵɤɬɚɥɝɚɧ. 
ɀɟɪ ɬɢɬɢɪԧԧɥԧɪɞүɧ ɦɚɝɧɢɬɭɞɚɥɚɪɵɧɵɧ ɛɟɥɝɢɫɢɡɞɢɝɢɧ ɤɚɬɚɥɨɝɞɨ, ɤɚɪɬɚɞɚ ɠ.ɛ. 
ɱɚɝɵɥɞɵɪɭɭɫɭ ɫɟɣɫɦɢɤɚɥɵɤ ɤɨɪɤɭɧɭɱɤɚ ɛɚɚ ɛɟɪүүɧүɧ ɢɲɟɧɢɦɞүүɥүɝүɧүɧ ɠɨɝɨɪɭɥɚɲɵɧɚ 
ɚɥɵɩ ɤɟɥɟɪɢ ɛɟɥɝɢɥɟɧɝɟɧ. 

ɇɟɝɢɡɝɢ ɫԧɡɞԧɪ: Ɇɚɝɧɢɬɭɞɚ, ɷɧɟɪɝɢɹɥɵɤ ɤɥɚɫɫ, ɚɩɦɥɢɬɭɞɚ, ɬɟɪɦɟɥɬүүɱү ɵɥɞɚɦɞɵɤ, 

ɩɟɪɢɨɞ,ɫɟɣɫɦɢɤɚɥɵɤ ɬɨɥɤɭɧɞɚɪɞɵɧ ɤɟɥүү ɭɛɚɤɬɵɫɵ, ɷɩɢɰɟɧɬɪɚɥɞɵɤ ɚɪɚɥɵɤ, ɫɟɣɫɦɢɤɚɥɵɤ 
ɤɨɪɤɭɧɭɱɬɭ ɛɚɚɥɨɨ, ɫɟɣɫɦɢɤɚɥɵɤ ɫɬɚɧɰɢɹɥɚɪɞɵɧ ɬɚɪɦɚɝɵ, ɚɪɢɮɦɟɬɢɤɚɥɵɤ ɨɪɬɨɱɨ ɦɚɚɧɢ, 
ɨɪɬɨɤɜɚɞɪɚɬɬɵɤ ɤɚɬɚ, ɤɚɬɚɥɵɤ, ɦɚɝɧɢɬɭɞɚɧɵɧ ɚɱɵɤ ɷɦɟɫɬɢɝɢ.  

 

 

MAGNITUDE UNCERTAINTIES OFEARTHQUAKESIN 

KYRGYZSTANAND ADJACENTAREASOF NEIGHBORING COUNTRIES 
 

Abstract: Earthquake magnitude uncertainty estimation is an important task of seismology 

at present. Analogy between magnitude uncertainty in seismology and the Heisenberg’s uncertainty 

in physics is held in the paper. Uncertainties of magnitudes (mpv, ML, Ms) and energy class K=lgE 
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(J) are estimated for a number of perceptible earthquakes of the Tien Shan during 2006-2013 based 

on the data of KNET ɢ KRNET. It is noted that expression of earthquake magnitude uncertainty in 
a catalog, a map etc. will increase the reliability of seismic hazard assessment. 

 

Keywords: Magnitude, energyclass, amplitude, oscillationvelocity, period, seismic waves’ 
arrival time, epicentral distance, seismic hazard assessment, network of seismic stations, arithmetic 

mean (average), mean(-root)-square error, error, magnitude uncertainty. 

 

ɋɟɬɢ ɫɟɣɫɦɨɥɨɝɢɱɟɫɤɢɯ ɫɬɚɧɰɢɣ Ʉɵɪɝɵɡɫɬɚɧɚ (KNET, KRNET), Ʉɚɡɚɯɫɬɚɧɚ ɢ 
ɍɡɛɟɤɢɫɬɚɧɚ ɩɨɡɜɨɥɹɸɬɨɩɪɟɞɟɥɹɬɶ ɦɚɝɧɢɬɭɞɵ: mpv, Ms, ML ɢɷɧɟɪɝɟɬɢɱɟɫɤɢɣ ɤɥɚɫɫ K=lgE 

(Ⱦɠ). Ɇɚɝɧɢɬɭɞɵ ɨɛɴɟɦɧɵɯ ɜɨɥɧ - mpv, ɩɨɜɟɪɯɧɨɫɬɧɵɯ ɜɨɥɧ - Ms ɢ ɥɨɤɚɥɶɧɚɹ ɦɚɝɧɢɬɭɞɚ - 
ML ɨɛɨɫɧɨɜɚɧɵ Ɋɢɯɬɟɪɨɦ ɢ Ƚɭɬɟɧɛɟɪɝɨɦ [2, 5],ɷɧɟɪɝɟɬɢɱɟɫɤɢɣ ɤɥɚɫɫ K– Ɋɚɭɬɢɚɧ [1]. ɉɪɢ 
ɷɬɨɦ, ɧɚ ɡɚɩɢɫɹɯ ɫɟɣɫɦɢɱɟɫɤɢɯ ɜɨɥɧ ɤɚɠɞɨɣ ɫɬɚɧɰɢɢ ɢɡɦɟɪɹɸɬ ɦɚɤɫɢɦɭɦ ɚɦɩɥɢɬɭɞɵ 
(Ⱥmax), ɦɚɤɫɢɦɭɦ ɤɨɥɟɛɚɬɟɥɶɧɨɣ ɫɤɨɪɨɫɬɢ (A/T, ɝɞɟ Ⱥ – ɚɦɩɥɢɬɭɞɚ ɤɨɥɟɛɚɧɢɣ Ɂɟɦɥɢ ɜ 
ɦɢɤɪɨɦɟɬɪɚɯ, T-ɩɟɪɢɨɞ ɜ ɫɟɤɭɧɞɚɯ) ɢ ɜɪɟɦɹ ɩɪɢɯɨɞɚ ɫɟɣɫɦɢɱɟɫɤɢɯ ɜɨɥɧ, ɨɩɪɟɞɟɥɹɸɬ 
ɷɩɢɰɟɧɬɪɚɥɶɧɨɟ (ɝɢɩɨɰɟɧɬɪɚɥɶɧɨɟ) ɪɚɫɫɬɨɹɧɢɟ ɢ, ɫ ɭɱɟɬɨɦ ɤɚɥɢɛɪɨɜɨɱɧɵɯ ɤɪɢɜɵɯ, 
ɨɰɟɧɢɜɚɸɬ ɜɟɥɢɱɢɧɭ ɦɚɝɧɢɬɭɞɵ ɧɚ ɤɚɠɞɨɣ ɫɬɚɧɰɢɢ. ȼɟɪɨɹɬɧɨɟ ɧɚɛɥɸɞɟɧɧɨɟ 
ɡɧɚɱɟɧɢɟɦɚɝɧɢɬɭɞɵ ɨɩɪɟɞɟɥɹɟɬɫɹ ɤɚɤ ɫɪɟɞɧɟɟ ɩɨ ɤɨɥɢɱɟɫɬɜɭ ɫɬɚɧɰɢɣ ɫɨ ɫɜɨɣɫɬɜɟɧɧɨɣ 
ɫɬɚɧɞɚɪɬɧɨɣ ɨɲɢɛɤɨɣ ɢ ɧɟɨɩɪɟɞɟɥɟɧɧɨɫɬɶɸ [4, 6-9]. ɇɟɨɩɪɟɞɟɥɟɧɧɨɫɬɶ ɦɚɝɧɢɬɭɞɵ 
(magnitude uncertainties) ɨɛɭɫɥɨɜɟɧɚ ɬɟɦ, ɱɬɨ ɢɦɟɸɬɫɹ ɩɪɢɧɰɢɩɢɚɥɶɧɵɟ ɨɝɪɚɧɢɱɟɧɢɹ 
ɩɨɝɪɟɲɧɨɫɬɟɣ (ɧɟɭɜɹɡɤɢ) ɢɡɦɟɪɟɧɢɣ, ɜ ɱɚɫɬɧɨɫɬɢ, ɤɨɨɪɞɢɧɚɬ, ɜɪɟɦɟɧɢ, ɢɧɬɟɧɫɢɜɧɨɫɬɢ 
ɤɨɥɟɛɚɧɢɣ, ɞɢɫɤɪɟɬɧɨɫɬɢ ɝɟɨɮɢɡɢɱɟɫɤɨɣ ɫɪɟɞɵ, ɫɤɨɪɨɫɬɢ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ 
ɫɟɣɫɦɢɱɟɫɤɢɯɜɨɥɧ ɢ ɬ.ɞ. ɋɥɟɞɭɟɬ ɩɨɞɱɟɪɤɧɭɬɶ, ɱɬɨ ɨɲɢɛɤɢ (ɩɨɝɪɟɲɧɨɫɬɶ) ɢɡɦɟɪɟɧɢɣɜ 
ɨɬɥɢɱɢɟ ɨɬ ɩɨɧɹɬɢɹ ɨɛɵɱɧɵɯ ɨɲɢɛɨɤ ɧɟɥɶɡɹ ɢɡɛɟɠɚɬɶ, ɩɨɫɤɨɥɶɤɭ ɨɧɢɹɜɥɹɸɬɫɹ ɫɥɟɞɫɬɜɢɟɦ 
ɨɝɪɚɧɢɱɟɧɧɵɯɜɨɡɦɨɠɧɨɫɬɟɣ, ɧɚɩɪɢɦɟɪ, ɢɡɦɟɪɢɬɟɥɶɧɨɣ ɬɟɯɧɢɤɢ, ɦɟɬɨɞɢɤ ɢ ɬ.ɞ. ɉɪɢ ɷɬɨɦ, 
ɦɨɠɧɨ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɫɭɳɟɫɬɜɭɟɬ ɨɩɪɟɞɟɥɟɧɧɚɹ ɚɧɚɥɨɝɢɹ ɫ ɧɟɨɩɪɟɞɟɥɟɧɧɨɫɬɶɸ Ƚɟɣɡɟɧɛɟɪɝɚ 
(ɜ ɮɢɡɢɤɟ). ȼ 1993 ɝ. ɨɩɭɛɥɢɤɨɜɚɧɨ “Ɋɭɤɨɜɨɞɫɬɜɨ ɩɨ ɜɵɪɚɠɟɧɢɸ ɧɟɨɩɪɟɞɟɥɟɧɧɨɫɬɢ 
ɢɡɦɟɪɟɧɢɹ” [10], ɜ ɫɨɚɜɬɨɪɵ ɤɨɬɨɪɨɝɨ ɜɯɨɞɹɬ Ɇɟɠɞɭɧɚɪɨɞɧɨɟ ɛɸɪɨ ɦɟɪ ɢ ɜɟɫɨɜ (ɆȻɆȼ), 
Ɇɟɠɞɭɧɚɪɨɞɧɚɹ ɷɥɟɤɬɪɨɬɟɯɧɢɱɟɫɤɚɹ ɤɨɦɢɫɫɢɹ (ɆɗɄ), Ɇɟɠɞɭɧɚɪɨɞɧɚɹ ɮɟɞɟɪɚɰɢɹ 
ɤɥɢɧɢɱɟɫɤɨɣ ɯɢɦɢɢ (ɆɎɄɏ), Ɇɟɠɞɭɧɚɪɨɞɧɚɹ ɨɪɝɚɧɢɡɚɰɢɹ ɩɨ ɫɬɚɧɞɚɪɬɢɡɚɰɢɢ (ɂɋɈ), 
Ɇɟɠɞɭɧɚɪɨɞɧɵɣ ɫɨɸɡ ɩɨ ɱɢɫɬɨɣ ɢ ɩɪɢɤɥɚɞɧɨɣ ɯɢɦɢɢ (ɂɘɉȺɄ), Ɇɟɠɞɭɧɚɪɨɞɧɵɣ ɫɨɸɡ ɩɨ 
ɱɢɫɬɨɣ ɢ ɩɪɢɤɥɚɞɧɨɣ ɮɢɡɢɤɟ (ɂɘɉȺɉ), Ɇɟɠɞɭɧɚɪɨɞɧɚɹ ɨɪɝɚɧɢɡɚɰɢɹ ɡɚɤɨɧɨɞɚɬɟɥɶɧɨɣ 
ɦɟɬɪɨɥɨɝɢɢ (ɆɈɁɆ). Ⱦɚɧɧɨɟ ɪɭɤɨɜɨɞɫɬɜɨ ɮɚɤɬɢɱɟɫɤɢ ɩɪɢɨɛɪɟɥɨ ɫɬɚɬɭɫ 
ɦɟɠɞɭɧɚɪɨɞɧɨɝɨɪɟɝɥɚɦɟɧɬɚ, ɨɛɹɡɚɬɟɥɶɧɨɝɨɤ ɩɪɢɦɟɧɟɧɢɸ. Ⱦɥɹɞɚɥɶɧɟɣɲɟɣ ɤɨɧɤɪɟɬɢɡɚɰɢɢ 
ɨɩɢɫɚɧɢɣ ɧɢɠɟ ɩɪɢɜɟɞɟɦ ɨɩɪɟɞɟɥɟɧɢɟ ɬɟɪɦɢɧɨɜ ɧɟɨɩɪɟɞɟɥɟɧɧɨɫɬɢ ɢɡɦɟɪɟɧɢɣ:  
1. ɋɬɚɧɞɚɪɬɧɚɹ ɧɟɨɩɪɟɞɟɥɟɧɧɨɫɬɶ – ɧɟɨɩɪɟɞɟɥɟɧɧɨɫɬɶ, ɜɵɪɚɠɟɧɧɚɹ ɜ ɜɢɞɟ ɫɬɚɧɞɚɪɬɧɨɝɨ 

ɨɬɤɥɨɧɟɧɢɹ. 
2. Ɋɚɫɲɢɪɟɧɧɚɹ ɧɟɨɩɪɟɞɟɥɟɧɧɨɫɬɶ – ɜɟɥɢɱɢɧɚ, ɡɚɞɚɸɳɚɹ ɢɧɬɟɪɜɚɥ ɜɨɤɪɭɝ ɪɟɡɭɥɶɬɚɬɚ 

ɢɡɦɟɪɟɧɢɹ, ɜ ɩɪɟɞɟɥɚɯ ɤɨɬɨɪɨɝɨ, ɤɚɤ ɨɠɢɞɚɟɬɫɹ, ɧɚɯɨɞɢɬɫɹ ɛɨɥɶɲɚɹ ɱɚɫɬɶ ɪɚɫɩɪɟɞɟɥɟɧɢɹ 
ɡɧɚɱɟɧɢɣ, ɤɨɬɨɪɵɟ ɫ ɞɨɫɬɚɬɨɱɧɵɦ ɨɫɧɨɜɚɧɢɟɦ ɦɨɝɭɬ ɛɵɬɶ ɩɪɢɩɢɫɚɧɵ ɢɡɦɟɪɹɟɦɨɣ 
ɜɟɥɢɱɢɧɟ. 

ɉɪɢɦɟɱɚɧɢɹ. 
1. Ʉɚɠɞɨɦɭ ɡɧɚɱɟɧɢɸ ɪɚɫɲɢɪɟɧɧɨɣ ɧɟɨɩɪɟɞɟɥɟɧɧɨɫɬɢ ɫɨɩɨɫɬɚɜɥɹɟɬɫɹ ɡɧɚɱɟɧɢɟ ɟɟ 
ɜɟɪɨɹɬɧɨɫɬɢ ɨɯɜɚɬɚ Ɋ. 
2. Ⱥɧɚɥɨɝɨɦ ɪɚɫɲɢɪɟɧɧɨɣ ɧɟɨɩɪɟɞɟɥɟɧɧɨɫɬɢ ɹɜɥɹɸɬɫɹ ɞɨɜɟɪɢɬɟɥɶɧɵɟ ɝɪɚɧɢɰɵ 
ɩɨɝɪɟɲɧɨɫɬɢ ɢɡɦɟɪɟɧɢɣ. 

3. ȼɟɪɨɹɬɧɨɫɬɶ ɨɯɜɚɬɚ – ɜɟɪɨɹɬɧɨɫɬɶ, ɤɨɬɨɪɨɣ, ɩɨ ɦɧɟɧɢɸ ɷɤɫɩɟɪɢɦɟɧɬɚɬɨɪɚ, ɫɨɨɬɜɟɬɫɬɜɭɟɬ 
ɪɚɫɲɢɪɟɧɧɚɹ ɧɟɨɩɪɟɞɟɥɟɧɧɨɫɬɶ ɪɟɡɭɥɶɬɚɬɚ ɢɡɦɟɪɟɧɢɣ. 

ɉɪɢɦɟɱɚɧɢɹ. 
1. Ⱥɧɚɥɨɝɨɦ ɷɬɨɝɨ ɬɟɪɦɢɧɚ ɹɜɥɹɟɬɫɹ ɞɨɜɟɪɢɬɟɥɶɧɚɹ ɜɟɪɨɹɬɧɨɫɬɶ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɚɹ 
ɞɨɜɟɪɢɬɟɥɶɧɵɦ ɝɪɚɧɢɰɚɦ ɩɨɝɪɟɲɧɨɫɬɢ. 
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2. ȼɟɪɨɹɬɧɨɫɬɶ ɨɯɜɚɬɚ ɜɵɛɢɪɚɟɬɫɹ ɫ ɭɱɟɬɨɦ ɢɧɮɨɪɦɚɰɢɢ ɨ ɜɢɞɟ ɡɚɤɨɧɚ ɪɚɫɩɪɟɞɟɥɟɧɢɹ 
ɧɟɨɩɪɟɞɟɥɟɧɧɨɫɬɢ. 

4. Ʉɨɷɮɮɢɰɢɟɧɬ ɨɯɜɚɬɚ – ɤɨɷɮɮɢɰɢɟɧɬ, ɡɚɜɢɫɹɳɢɣ ɨɬ ɜɢɞɚ ɪɚɫɩɪɟɞɟɥɟɧɢɹ 
ɧɟɨɩɪɟɞɟɥɟɧɧɨɫɬɢ ɪɟɡɭɥɶɬɚɬɚ ɢɡɦɟɪɟɧɢɣ ɢ ɜɟɪɨɹɬɧɨɫɬɢ ɨɯɜɚɬɚ ɢ ɱɢɫɥɟɧɧɨ ɪɚɜɧɵɣ 
ɨɬɧɨɲɟɧɢɸ ɪɚɫɲɢɪɟɧɧɨɣ ɧɟɨɩɪɟɞɟɥɟɧɧɨɫɬɢ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ ɡɚɞɚɧɧɨɣ ɜɟɪɨɹɬɧɨɫɬɢ 
ɨɯɜɚɬɚ, ɤ ɫɬɚɧɞɚɪɬɧɨɣ ɧɟɨɩɪɟɞɟɥɟɧɧɨɫɬɢ. 

5. ɑɢɫɥɨ ɫɬɟɩɟɧɟɣ ɫɜɨɛɨɞɵ – ɩɚɪɚɦɟɬɪ ɫɬɚɬɢɫɬɢɱɟɫɤɨɝɨ ɪɚɫɩɪɟɞɟɥɟɧɢɹ, ɪɚɜɧɵɣ ɱɢɫɥɭ 
ɧɟɡɚɜɢɫɢɦɵɯ ɫɜɹɡɟɣ ɨɰɟɧɢɜɚɟɦɨɣ ɫɬɚɬɢɫɬɢɱɟɫɤɨɣ ɜɵɛɨɪɤɢ.  

 

Ɇɟɠɞɭɧɚɪɨɞɧɵɣ ɫɟɣɫɦɨɥɨɝɢɱɟɫɤɢɣ ɰɟɧɬɪ (ISC) ɜ ɩɨɫɥɟɞɧɢɟ ɝɨɞɵ ɩɪɨɜɨɞɢɬ ɪɚɛɨɬɭɩɨ 
ɨɰɟɧɤɟ ɧɟɨɩɪɟɞɟɥɟɧɧɨɫɬɟɣ ɦɚɝɧɢɬɭɞ ɡɟɦɥɟɬɪɹɫɟɧɢɣ [3]. Ɋɚɫɫɦɨɬɪɢɦ ɧɟɨɩɪɟɞɟɥɟɧɧɨɫɬɢ 
ɦɚɝɧɢɬɭɞ ɪɹɞɚ ɡɟɦɥɟɬɪɹɫɟɧɢɣ Ʉɵɪɝɵɡɫɬɚɧ ɢ ɩɪɢɥɟɝɚɸɳɢɯ ɪɚɣɨɧɨɜ ɫɨɫɟɞɧɢɯ ɫɬɪɚɧɜ 
ɩɪɟɞɟɥɚɯ ɫɟɬɢ ɫɟɣɫɦɢɱɟɫɤɢɯ ɫɬɚɧɰɢɣ KNET, KRNET, KNDS, SOME (ɬɚɛɥɢɰɚ 1). ȼ ɤɚɱɟɫɬɜɟ 
ɩɪɢɦɟɪɚ ɜɨɡɶɦёɦ ɤɚɪɬɨɱɤɭ Ʉɨɱɤɨɪɫɤɨɝɨ ɡɟɦɥɟɬɪɹɫɟɧɢɹ 25.12.2006, ɝɞɟ ɢɫɩɨɥɶɡɨɜɚɧɵ ɞɚɧɧɵɟ 
28 ɫɬɚɧɰɢɣ (ɬɚɛɥɢɰɚ 2). Ɂɞɟɫɶ ɛɵɥɢ ɨɩɪɟɞɟɥɟɧɵ ɦɚɝɧɢɬɭɞɚ (mpv)ɢ ɷɧɟɪɝɟɬɢɱɟɫɤɢɣ ɤɥɚɫɫ 
(kmag), ɩɪɢ ɨɩɪɟɞɟɥɟɧɢɢ ɤɨɬɨɪɵɯ ɭɱɚɫɬɜɨɜɚɥɢ ɧɟ ɜɫɟ ɫɬɚɧɰɢɢ - ɤɨɥɢɱɟɫɬɜɨ ɫɬɚɧɰɢɣ 
ɫɨɫɬɚɜɢɥɨ n=18 ɢ n=15, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. Ⱦɥɹ ɨɰɟɧɤɢ ɧɟɨɩɪɟɞɟɥɟɧɧɨɫɬɢ ɦɚɝɧɢɬɭɞɵ ɧɚɯɨɞɢɦ 
ɫɪɟɞɧɟɟ ɚɪɢɮɦɟɬɢɱɟɫɤɨɟ ɡɧɚɱɟɧɢɹ (Xs), ɨɩɪɟɞɟɥɹɟɦ ɫɪɟɞɧɸɸ ɤɜɚɞɪɚɬɢɱɟɫɤɭɸ ɩɨɝɪɟɲɧɨɫɬɶ 
ɦɚɝɧɢɬɭɞɵ ɧɚ ɨɞɧɨɣ ɫɬɚɧɰɢɢ (MX), ɧɚɯɨɞɢɦ ɫɪɟɞɧɸɸ ɤɜɚɞɪɚɬɢɱɟɫɤɭɸ ɨɲɢɛɤɭ ɫɪɟɞɧɟɝɨ 
ɚɪɢɮɦɟɬɢɱɟɫɤɨɝɨ ɡɧɚɱɟɧɢɹ (MXs), ɪɚɫɫɱɢɬɵɜɚɟɦ ɨɬɧɨɫɢɬɟɥɶɧɭɸ ɩɨɝɪɟɲɧɨɫɬɶ                           

(U= MXs*100/Xs, ɜ ɩɪɨɰɟɧɬɚɯ) ɢ ɩɨɥɭɱɚɟɦ ɧɚɢɛɨɥɟɟ ɜɟɪɨɹɬɧɨɟ ɡɧɚɱɟɧɢɟ (Xsv =Xs+MXs). 

Ⱦɥɹ ɡɟɦɥɟɬɪɹɫɟɧɢɣ, ɩɪɢɜɟɞɟɧɧɵɯ ɜ ɬɚɛɥɢɰɟ 1, ɨɩɪɟɞɟɥɟɧɵ ɧɟɨɩɪɟɞɟɥɟɧɧɨɫɬɢ ɦɚɝɧɢɬɭɞ: mpv, 

ML, Ms ɢ ɷɧɟɪɝɟɬɢɱɟɫɤɨɝɨ ɤɥɚɫɫɚ Ʉ, ɤɨɬɨɪɵɟ ɩɨɤɚɡɚɧɵ ɜ ɬɚɛɥɢɰɚɯ 3-6, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. 
 

Ɍɚɛɥɢɰɚ 1.    
Ɂɟɦɥɟɬɪɹɫɟɧɢɹ Ɍɹɧɶ-ɒɚɧɹ, ɝɞɟ ɨɩɪɟɞɟɥɟɧɵ ɧɟɨɩɪɟɞɟɥɟɧɧɨɫɬɢ ɦɚɝɧɢɬɭɞ 

 

№ Ⱦɚɬɚ ɇɚɡɜɚɧɢɟ Ʉɨɨɪɞɢɧɚɬɵ: φλ ɋɟɣɫɦɢɱɟɫɤɚɹ ɫɟɬɶ 

1 20061225 Ʉɨɱɤɨɪ 42° 08,05' 76° 01,45' KNET, KRNET 

2 20110318 Ƚɟɨɪɝɢɟɜɤɚ 42°59,63'74° 54,42' KNET, KRNET 

3 20110409 ɀɭɦɝɚɥ 42°03,5' 74° 48,48' KNET, KRNET 

4 20110501 Ɍɭɪɝɟɧɶ (Ʉɚɡɚɯɫɬɚɧ) 43°37,45' 77° 39,42' KNET, KRNET, KNDS 

5 20110602 Ʉɚɪɚɤɨɥ 42°25,18' 78° 26,32' KNET, KRNET 

6 20110719 Ʉɚɧ 40°7,92' 71° 26,78' KNET, KRNET 

7 20111224 Ʉɚɪɚɫɭ  41°37,95'73° 8,74' KNET, KRNET 

8 20120205 Ɇɨɥɞɨ-Ɍɨɨ 41°34,08'74°45,84' KNET, KRNET 

9 20120530 ɋɸɝɟɬɵ (Ʉɚɡɚɯɫɬɚɧ) 43°29,25'78°43,58' KNET, KRNET, KNDS 

10 20120912 Ⱥɪɤɢɬ 41°46,94' 72°6,41' KNET, KRNET 

11 20130128 Ʉɚɪɤɵɪɚ-ɋɚɪɵɞɠɚɡ 42°34,63'73° 41,19' KNET, KRNET, SOME 
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Ɍɚɛɥɢɰɚ 3.    
ɇɟɨɩɪɟɞɟɥɟɧɧɨɫɬɶ ɦɚɝɧɢɬɭɞɵ mpv 

 

 

 

ɉɪɢɦɟɱɚɧɢɟ: n – ɤɨɥɢɱɟɫɬɜɨ ɫɬɚɧɰɢɣ, Xs – ɫɪɟɞɧɟɟ ɚɪɢɮɦɟɬɢɱɟɫɤɨɟ ɡɧɚɱɟɧɢɟ, MX –ɫɪɟɞɧɹɹ 
ɤɜɚɞɪɚɬɢɱɟɫɤɚɹ ɩɨɝɪɟɲɧɨɫɬɶ, MXs - ɫɪɟɞɧɹɹ ɤɜɚɞɪɚɬɢɱɟɫɤɚɹ ɨɲɢɛɤɚ ɫɪɟɞɧɟɝɨ 
ɚɪɢɮɦɟɬɢɱɟɫɤɨɝɨ ɡɧɚɱɟɧɢɹ, U- ɨɬɧɨɫɢɬɟɥɶɧɚɹ ɩɨɝɪɟɲɧɨɫɬɶ, Xsv – ɧɚɢɛɨɥɟɟ ɜɟɪɨɹɬɧɨɟ 
ɡɧɚɱɟɧɢɟ. 
 

Ɍɚɛɥɢɰɚ 4.   
ɇɟɨɩɪɟɞɟɥɟɧɧɨɫɬɶ ɦɚɝɧɢɬɭɞɵ ML 

 
 

 

ɉɪɢɦɟɱɚɧɢɟ: n – ɤɨɥɢɱɟɫɬɜɨ ɫɬɚɧɰɢɣ, Xs – ɫɪɟɞɧɟɟ ɚɪɢɮɦɟɬɢɱɟɫɤɨɟ ɡɧɚɱɟɧɢɟ, MX –ɫɪɟɞɧɹɹ 
ɤɜɚɞɪɚɬɢɱɟɫɤɚɹ ɩɨɝɪɟɲɧɨɫɬɶ, MXs -ɫɪɟɞɧɹɹ ɤɜɚɞɪɚɬɢɱɟɫɤɚɹ ɨɲɢɛɤɚ ɫɪɟɞɧɟɝɨ 
ɚɪɢɮɦɟɬɢɱɟɫɤɨɝɨ ɡɧɚɱɟɧɢɹ,U- ɨɬɧɨɫɢɬɟɥɶɧɚɹ ɩɨɝɪɟɲɧɨɫɬɶ, Xsv – ɧɚɢɛɨɥɟɟ ɜɟɪɨɹɬɧɨɟ 
ɡɧɚɱɟɧɢɟ. 
 

Ɍɚɛɥɢɰɚ 5.    
ɇɟɨɩɪɟɞɟɥɟɧɧɨɫɬɶ ɦɚɝɧɢɬɭɞɵ Ms 

 

 

 

 

 

ɉɪɢɦɟɱɚɧɢɟ: n – ɤɨɥɢɱɟɫɬɜɨ ɫɬɚɧɰɢɣ, Xs – ɫɪɟɞɧɟɟ ɚɪɢɮɦɟɬɢɱɟɫɤɨɟ ɡɧɚɱɟɧɢɟ, MX –ɫɪɟɞɧɹɹ 
ɤɜɚɞɪɚɬɢɱɟɫɤɚɹ ɩɨɝɪɟɲɧɨɫɬɶ, MXs -ɫɪɟɞɧɹɹ ɤɜɚɞɪɚɬɢɱɟɫɤɚɹ ɨɲɢɛɤɚ ɫɪɟɞɧɟɝɨ 

Ⱦɚɬɚ  n Xs MX MXs U,% Xsv 

20061225 18 6,26 1,08 0,25 4,07 6,52 

20110318 17 5,25 0,40 0,10 1,86 5,35 

20110409 12 5,14 0,27 0,08 1,54 5,22 

20110501 15 5,43 0,50 0,13 2,40 5,56 

20110602 11 5,03 0,17 0,05 1,04 5,08 

20110719 18 6,48 0,48 0,11 1,76 6,60 

20111224 19 4,92 0,36 0,08 1,68 5,00 

20120205 21 5,53 0,32 0,07 1,28 5,60 

20120530 23 6,29 0,46 0,10 1,51 6,38 

20120912 20 5,04 0,32 0,07 1,40 5,11 

20130128 16 6,79 0,26 0,07 0,97 6,85 

Ⱦɚɬɚ n Xs MX MXs U,% Xsv 

20061225       

20110318 17 4,16 0,30 0,07 1,76 4,24 

20110409 12 4,56 0,32 0,09 2,01 4,65 

20110501 15 5,08 0,29 0,08 1,49 5,16 

20110602 11 4,63 0,28 0,09 1,84 4,71 

20110719 18 6,16 0,43 0,10 1,66 6,26 

20111224 19 4,25 0,35 0,08 1,88 4,33 

20120205       

Ⱦɚɬɚ n Xs MX MXs U,% Xsv 

20111224       

20120205 18 4,31 0,34 0,08 1,86 4,39 

20120530 22 5,18 0,38 0,08 1,56 5,26 

20120912 17 3,91 0,30 0,07 1,88 3,98 

20130128 14 5,69 0,24 0,06 1,14 5,75 
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ɚɪɢɮɦɟɬɢɱɟɫɤɨɝɨ ɡɧɚɱɟɧɢɹ,U- ɨɬɧɨɫɢɬɟɥɶɧɚɹ ɩɨɝɪɟɲɧɨɫɬɶ, Xsv – ɧɚɢɛɨɥɟɟ ɜɟɪɨɹɬɧɨɟ 
ɡɧɚɱɟɧɢɟ. 
 

Ɍɚɛɥɢɰɚ 6.  
ɇɟɨɩɪɟɞɟɥɟɧɧɨɫɬɶ ɷɧɟɪɝɟɬɢɱɟɫɤɨɝɨ ɤɥɚɫɫɚ  K=lgE, Ⱦɠ 

 

ɉɪɢɦɟɱɚɧɢɟ: n – ɤɨɥɢɱɟɫɬɜɨ ɫɬɚɧɰɢɣ, Xs – ɫɪɟɞɧɟɟ ɚɪɢɮɦɟɬɢɱɟɫɤɨɟ ɡɧɚɱɟɧɢɟ, MX – ɫɪɟɞɧɹɹ 
ɤɜɚɞɪɚɬɢɱɟɫɤɚɹ ɩɨɝɪɟɲɧɨɫɬɶ, MXs – ɫɪɟɞɧɹɹ ɤɜɚɞɪɚɬɢɱɟɫɤɚɹ ɨɲɢɛɤɚ ɫɪɟɞɧɟɝɨ 
ɚɪɢɮɦɟɬɢɱɟɫɤɨɝɨ ɡɧɚɱɟɧɢɹ,U – ɨɬɧɨɫɢɬɟɥɶɧɚɹ ɩɨɝɪɟɲɧɨɫɬɶ, Xsv – ɧɚɢɛɨɥɟɟ ɜɟɪɨɹɬɧɨɟ 
ɡɧɚɱɟɧɢɟ. 

 

ȼɟɥɢɱɢɧɚ MXs ɦɚɝɧɢɬɭɞɵ mpv ɢɡɦɟɧɹɟɬɫɹ ɨɬ 0,07 ɞɨ 0,25; ɦɚɝɧɢɬɭɞɵ ML– ɨɬ 0,07 ɞɨ 
0,10; ɦɚɝɧɢɬɭɞɵ Ms – ɨɬ 0,06 ɞɨ 0,8; ɷɧɟɪɝɟɬɢɱɟɫɤɨɝɨ ɤɥɚɫɫɚ – ɨɬ 0,09 ɞɨ 0,16. ɋɥɟɞɭɟɬ 
ɨɬɦɟɬɢɬɶ, ɱɬɨ ɩɨ ɞɚɧɧɵɦ Ɇɟɠɞɭɧɚɪɨɞɧɨɝɨ ɰɟɧɬɪɚ ɞɚɧɧɵɯ (IDC) ɩɨ ɞɚɧɧɵɦ 51 ɫɬɚɧɰɢɣ 

Ɇɟɠɞɭɧɚɪɨɞɧɨɣ ɫɢɫɬɟɦɵ ɦɨɧɢɬɨɪɢɧɝɚ ɞɥɹ ɡɟɦɥɟɬɪɹɫɟɧɢɹ Ʉɚɪɤɵɪɚ–ɋɚɪɵɞɠɚɡ 
ɧɟɨɩɪɟɞɟɥɟɧɧɨɫɬɶ ɦɚɝɧɢɬɭɞɵ mb ɫɨɫɬɚɜɥɹɥɚ 0,1, ɚ ɧɟɨɩɪɟɞɟɥɟɧɧɨɫɬɶ ɦɚɝɧɢɬɭɞɵ ML – 0,2 (ɩɨ 
ɞɚɧɧɵɦ 8 ɫɬɚɧɰɢɣ). 

 

Ɂɚɤɥɸɱɟɧɢɟ 

 
1. ɇɟɨɩɪɟɞɟɥɟɧɧɨɫɬɶ ɦɚɝɧɢɬɭɞɵ ɡɟɦɥɟɬɪɹɫɟɧɢɣ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɮɭɧɞɚɦɟɧɬɚɥɶɧɭɸ 

ɜɟɥɢɱɢɧɭ, ɚɧɚɥɨɝɢɱɧɭɸ ɧɟɨɩɪɟɞɟɥɟɧɧɨɫɬɢ Ƚɟɣɡɟɧɛɟɪɝɚ ɜ ɮɢɡɢɤɟ. ɇɟɨɩɪɟɞɟɥɟɧɧɨɫɬɶ 
ɦɚɝɧɢɬɭɞɵ ɨɛɭɫɥɨɜɟɧɚ ɬɟɦ, ɱɬɨ ɢɦɟɸɬɫɹ ɩɪɢɧɰɢɩɢɚɥɶɧɵɟ ɨɝɪɚɧɢɱɟɧɢɹ ɧɟɭɜɹɡɤɢ 
(ɩɨɝɪɟɲɧɨɫɬɶ) ɢɡɦɟɪɟɧɢɣ, ɜ ɱɚɫɬɧɨɫɬɢ, ɤɨɨɪɞɢɧɚɬ, ɜɪɟɦɟɧɢ, ɢɧɬɟɧɫɢɜɧɨɫɬɢ 
ɤɨɥɟɛɚɧɢɣ, ɞɢɫɤɪɟɬɨɫɬɢ ɝɟɨɮɢɡɢɱɟɫɤɨɣ ɫɪɟɞɵ, ɫɤɨɪɨɫɬɢ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ 
ɫɟɣɫɦɢɱɟɫɤɢɯɜɨɥɧ ɢ ɬ.ɞ. ɇɟɭɜɹɡɤɢ ɧɟɥɶɡɹ ɢɡɛɟɠɚɬɶ, ɩɨɫɤɨɥɶɤɭ ɨɧɢ ɹɜɥɹɸɬɫɹ 
ɫɥɟɞɫɬɜɢɟɦ ɨɝɪɚɧɢɱɟɧɧɵɯ ɜɨɡɦɨɠɧɨɫɬɟɣ. 

2.  ɂɡɭɱɟɧɢɟ ɧɟɨɩɟɪɟɞɟɥɧɧɨɫɬɢ ɦɚɝɧɢɬɭɞɵ ɹɜɥɹɟɬɫɹ ɚɤɬɭɚɥɶɧɨɣ ɧɚ ɫɨɜɪɟɦɟɧɧɨɦ ɭɪɨɜɧɟ 
ɪɚɡɜɢɬɢɹ ɫɟɣɫɦɨɥɨɝɢɢ. Ɇɟɠɞɭɧɚɪɨɞɧɵɣ ɫɟɣɫɦɨɥɨɝɢɱɟɫɤɢɣ ɰɟɧɬɪ (ISC) ɜ ɩɨɫɥɟɞɧɢɟ 
ɝɨɞɵ ɨɩɪɟɞɟɥɹɟɬ ɧɟɨɩɪɟɞɟɥɟɧɧɨɫɬɶ ɦɚɝɧɢɬɭɞɵ ɡɟɦɥɟɬɪɹɫɟɧɢɣ ɪɭɤɨɜɨɞɫɬɜɭɹɫɶ ɬɟɦ, 
ɱɬɨ ɜɵɪɚɠɟɧɢɟ ɧɟɨɩɪɟɞɟɥɟɧɧɨɫɬɢ ɢɡɦɟɪɟɧɢɣ ɩɪɢɨɛɪɟɥɨ ɫɬɚɬɭɫ ɦɟɠɞɭɧɚɪɨɞɧɨɝɨ 

ɪɟɝɥɚɦɟɧɬɚ, ɨɛɹɡɚɬɟɥɶɧɨɝɨɤ ɩɪɢɦɟɧɟɧɢɸ. 
3. ɋɢɫɬɟɦɚɬɢɱɟɫɤɨɟ ɨɩɪɟɞɟɥɟɧɢɟ ɧɟɨɩɪɟɞɟɥɟɧɧɨɫɬɢ ɦɚɝɧɢɬɭɞɵ ɦɨɠɟɬ ɫɬɚɬɶ ɨɫɧɨɜɨɣ ɞɥɹ 

ɪɚɡɪɚɛɨɬɤɢ ɬɟɨɪɢɢ ɮɢɡɢɤɢ ɡɟɦɥɟɬɪɹɫɟɧɢɣ, ɚ ɬɚɤɠɟ ɩɨɡɜɨɥɢɬ ɩɨɜɵɫɢɬɶ ɧɚɞɟɠɧɨɫɬɶ 
ɨɰɟɧɤɢ ɫɟɣɫɦɢɱɟɫɤɨɣ ɨɩɚɫɧɨɫɬɢ. 

4. ȼɩɟɪɜɵɟ ɨɩɪɟɞɟɥɟɧɵ ɧɟɨɩɪɟɞɟɥɟɧɧɨɫɬɢ ɦɚɝɧɢɬɭɞ: mpv, ML, Ms ɢ ɷɧɟɪɝɟɬɢɱɟɫɤɨɝɨ 
ɤɥɚɫɫɚ ɪɹɞɚ ɨɳɭɬɢɦɵɯ ɡɟɦɥɟɬɪɹɫɟɧɢɣ Ɍɹɧɶ-ɒɚɧɹ ɡɚ 2006-2013 ɝɝ. ɩɨ ɞɚɧɧɵɦ 
ɫɟɣɫɦɨɥɨɝɢɱɟɫɤɢɯ ɫɟɬɟɣ KNET, KRNET ɢ ɞɪ. 

 

Ⱦɚɬɚ n Xs MX MXs U,% Xsv 

20061225 15 14,21 0,51 0,13 0,92 14,35 

20110318 17 11,28 0,63 0,15 1,36 11,43 

20110409 12 11,65 0,39 0,11 0,97 11,77 

20110501 15 12,58 0,55 0,14 1,12 12,72 

20110602 11 11,61 0,29 0,09 0,76 11,7 

20110719 18 14,15 0,68 0,16 1,13 14,31 

20111224 19 11,20 0,46 0,11 0,94 11,31 

20120205 21 11,25 0,45 0,10 0,80 12,45 

20120530 23 13,73 0,60 0,12 0,91 13,86 

20120912 20 11,50 0,71 0,16 1,38 11,65 

20130128 16 15,12 0,39 0,10 0,65 15,21 
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