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Ȼɨɨɩɭɛɱɣɺ. ȼ ɫɬɚɬɶɟ ɩɪɢɜɟɞɟɧɵ ɪɟɡɭɥɶɬɚɬɵ ɢɫɫɥɟɞɨɜɚɧɢɣ ɩɪɨɰɟɫɫɚ ɩɨɫɬɭɩɥɟɧɢɹ ɨɛɨɝɚɳɟɧɧɨɣ ɪɚɞɨɧɨɦ 
ɜɨɡɞɭɲɧɨɣ (ɢɥɢ ɦɟɬɚɧɨɜɨɡɞɭɲɧɨɣ) ɫɦɟɫɢ ɢɡ ɦɚɫɫɢɜɚ ɩɨɪɨɞ ɜ ɚɬɦɨɫɮɟɪɭ ɝɨɪɧɵɯ ɜɵɪɚɛɨɬɨɤ. ɉɨɤɚɡɚɧɨ, ɱɬɨ 
ɩɚɪɚɦɟɬɪɵ ɢɡɦɟɧɟɧɢɣ ɚɤɬɢɜɧɨɫɬɢ … 

… Ɍɟɤɫɬ ɚɧɧɨɬɚцɢɢ (ɧɚ яɡɵɤɟ ɫɬɚɬɶɢ) ɧɟ ɦɟɧɟɟ 1800 ɡɧɚɤɨв 
 
ɩɨɪɨɞ ɢ ɮɢɥɶɬɪɚɰɢɢ ɢɡɨɬɨɩɨɜ ɪɚɞɨɧɚ, ɩɪɨɝɧɨɡɢɪɨɜɚɬɶ ɢɡɦɟɧɟɧɢɹ ɝɟɨɦɟɯɚɧɢɱɟɫɤɨɝɨ ɫɨɫɬɨɹɧɢɹ ɧɟ ɬɨɥɶɤɨ 
ɩɪɢɤɨɧɬɭɪɧɵɯ, ɧɨ ɢ ɭɞɚɥɟɧɧɵɯ ɨɬ ɜɵɪɚɛɨɬɤɢ ɡɨɧ ɩɨɪɨɞɧɨɝɨ ɦɚɫɫɢɜɚ. 

Ʌɦɹɲеɝые ɬɦɩɝɛ: ɩɪɨɞɭɤɬɵ ɪɚɫɩɚɞɚ ɪɚɞɨɧɚ, ɝɟɨɦɟɯɚɧɢɱɟɫɤɢɟ ɩɪɨɰɟɫɫɵ, ɩɪɨɧɢɰɚɟɦɨɫɬɶ, ɮɢɥɶɬɪɚɰɢɹ, 
ɦɨɞɟɥɢɪɨɜɚɧɢɟ ɦɚɫɫɢɜɚ ɩɨɪɨɞ, ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɟ ɝɟɨɦɟɯɚɧɢɱɟɫɤɨɝɨ ɫɨɫɬɨɹɧɢɹ 

 

В ɪɚɧɟɟ ɜɵɩɨɥɧɟɧɧɵɯ ɪɚɛɨɬɚɯ [1-3] ɞɨɫɬɚɬɨɱɧɨ ɚɪɝɭɦɟɧɬɢɪɨɜɚɧɧɨ ɛɵɥ 
ɩɨɤɚɡɚɧ ɦɟɯɚɧɢɡɦ ɨɛɪɚɡɨɜɚɧɢɹ ɚɧɨɦɚɥɶɧɵɯ ɡɨɧ ɪɚɞɨɧɚ ɜ ɜɨɡɞɭɯɟ ɧɚ 
ɩɨɜɟɪɯɧɨɫɬɢ ɡɟɦɥɢ, ɜ ɩɨɦɟɳɟɧɢɹɯ, ɜ ɩɨɞɡɟɦɧɵɯ ɜɨɞɚɯ. … 
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ɯɚɪɚɤɬɟɪɢɡɭɸɬɶ ɡɦɿɧɢ ɚɤɬɢɜɧɨɫɬɿ α-ɜɢɩɪɨɦɿɧɸɜɚɧɶ ɨɤɪɟɦɢɯ ɿɡɨɬɨɩɿɜ ɪɚɞɨɧɭ, ɤɨɧɰɟɧɬɪɚɰɿɣ ɦɟɬɚɧɭ ɿ ʀɯ  

 

… Ɍɟɤɫɬ ɚɧɧɨɬɚцɢɢ (ɧɚ вɬɨɪɨɦ яɡɵɤɟ) ɧɟ ɦɟɧɟɟ 1800 ɡɧɚɤɨв… 
 
ɮɿɥɶɬɪɚɰɿʀ ɿɡɨɬɨɩɿɜ ɪɚɞɨɧɭ, ɩɪɨɝɧɨɡɭɜɚɬɢ ɡɦɿɧɢ ɝɟɨɦɟɯɚɧɿɱɧɨɝɨ ɫɬɚɧɭ ɧɟ ɬɿɥɶɤɢ ɩɪɢɤɨɧɬɭɪɧɢɯ, ɚɥɟ ɣ ɜɿɞɞɚɥɟɧɢɯ 
ɜɿɞ ɝɿɪɧɢɱɨʀ ɜɢɪɨɛɤɢ ɡɨɧ ɩɨɪɨɞɧɨɝɨ ɦɚɫɢɜɭ. 

Ʌɦɹɲɩɝі ɬɦɩɝɛ: ɩɪɨɞɭɤɬɢ ɪɨɡɩɚɞɭ ɪɚɞɨɧɭ, ɝɟɨɦɟɯɚɧɿɱɧɿ ɩɪɨɰɟɫɢ, ɩɪɨɧɢɤɧɿɫɬɶ, ɮɿɥɶɬɪɚɰɿɹ, ɦɨɞɟɥɸɜɚɧɧɹ 
ɦɚɫɢɜɭ ɩɨɪɿɞ, ɩɪɨɝɧɨɡɭɜɚɧɧɹ ɝɟɨɦɟɯɚɧɿɱɧɨɝɨ ɫɬɚɧɭ 

 
Abstract. The article presents results of investigations of radon-enriched air (or methane-air) mixture escaping 

from the solid rocks into the mine working atmosphere. It is shown that parameters of changes of alpha-radiation 
intensity in some radon isotopes, methane concentrations and their proportion can be used for predicting 
geomechanical and  

 

… Ɍɟɤɫɬ ɚɧɧɨɬɚцɢɢ (ɧɚ ɬɪɟɬɶɟɦ яɡɵɤɟ) ɧɟ ɦɟɧɟɟ 1800 ɡɧɚɤɨв 
 

Under certain parameters of diffusion and filtration, it makes possible to predict changes of geomechanical conditions 
not only in the marginal areas but also in remote rocks far from the mine workings. 
Keywords: radon decay products, geomechanical processes, permeability, filtering, modeling of the rock massif, 
prediction of geomechanical condition. 
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Ȼɨɨɩɭɛɱɣɺ. ȼ ɫɬɚɬɶɟ ɨɬɪɚɠɟɧɵ ɨɫɧɨɜɧɵɟ ɩɪɢɧɰɢɩɵ ɢ ɩɪɢɜɟɞɟɧɵ ɫɯɟɦɵ ɩɨɫɬɪɨɟɧɢɹ ɫɢɫɬɟɦ ɤɨɧɬɪɨɥɹ 
ɛɟɡɨɩɚɫɧɨɫɬɢ ɲɚɯɬ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɬɟɯɧɨɥɨɝɢɣ ɭɞɚɥɟɧɧɨɝɨ ɞɨɫɬɭɩɚ. ɉɨɤɚɡɚɧɨ, ɱɬɨ ɪɚɡɪɚɛɨɬɤɚ ɫɢɫɬɟɦ ɭɞɚɥɟɧɧɨɝɨ 
ɤɨɧɬɪɨɥɹ ɛɟɡɨɩɚɫɧɨɫɬɢ ɲɚɯɬ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɫɥɨɠɧɭɸ, ɧɨ ɪɟɲɚɟɦɭɸ ɩɪɨɛɥɟɦɭ, ɤɨɬɨɪɚɹ ɜɤɥɸɱɚɟɬ ɤɨɦɩɥɟɤɫ 
ɬɟɨɪɟɬɢɱɟɫɤɢɯ ɢ ɩɪɚɤɬɢɱɟɫɤɢɯ ɡɚɞɚɱ ɩɨ ɪɚɡɪɚɛɨɬɤɟ ɢ ɨɛɴɟɞɢɧɟɧɢɸ ɧɟ ɬɨɥɶɤɨ ɪɚɡɧɵɯ ɩɪɨɝɪɚɦɦɧɵɯ ɩɚɤɟɬɨɜ, ɧɨ ɢ 
ɪɚɡɧɵɯ ɦɟɬɨɞɨɥɨɝɢɣ ɩɨɥɭɱɟɧɢɹ ɢ ɨɛɪɚɛɨɬɤɢ ɩɟɪɜɢɱɧɨɣ ɢɧɮɨɪɦɚɰɢɢ. Ʉɨɦɩɥɟɤɫ ɩɪɟɞɥɨɠɟɧɧɵɯ ɪɟɲɟɧɢɣ ɩɨ 
ɤɨɦɩɨɧɨɜɤɟ ɫɢɫɬɟɦɵ ɤɨɧɬɪɨɥɹ ɛɟɡɨɩɚɫɧɨɫɬɢ ɩɨɡɜɨɥɹɟɬ ɫɨɟɞɢɧɢɬɶ ɜ ɨɞɧɨɦ ɷɤɫɩɟɪɬɧɨɦ ɰɟɧɬɪɟ: ɩɨɥɭɱɟɧɢɟ ɢ 
ɚɧɚɥɢɡ ɢɧɮɨɪɦɚɬɢɜɧɵɯ ɩɚɪɚɦɟɬɪɨɜ ɦɨɧɢɬɨɪɢɧɝɚ ɫɪɟɞɵ ɨɬ ɪɚɡɥɢɱɧɵɯ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɵɯ ɫɢɫɬɟɦ, ɦɟɬɨɞɵ 
ɩɪɨɝɧɨɡɚ ɢ ɚɥɝɨɪɢɬɦɵ ɨɰɟɧɤɢ ɫɰɟɧɚɪɢɟɜ ɪɚɡɜɢɬɢɹ ɫɨɛɵɬɢɣ, ɫɨɜɪɟɦɟɧɧɵɟ ɦɟɬɨɞɵ ɭɩɪɚɜɥɟɧɢɹ ɪɢɫɤɚɦɢ. Ⱦɥɹ 
ɫɢɫɬɟɦɵ ɤɨɧɬɪɨɥɹ ɛɟɡɨɩɚɫɧɨɫɬɢ ɲɚɯɬ ɨɩɪɟɞɟɥɟɧɚ ɫɬɪɭɤɬɭɪɚ ɩɪɨɝɪɚɦɦɧɵɯ ɤɥɚɫɫɨɜ … 

… (ɨе ɧеɨее 1800 ɢɨɛɥɩɝ) 
Ʌɦɹɲеɝые ɬɦɩɝɛ: ɛɟɡɨɩɚɫɧɨɫɬɶ ɝɨɪɧɵɯ ɪɚɛɨɬ, ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɵɟ ɫɢɫɬɟɦɵ, ɜɢɡɭɚɥɢɡɚɰɢɹ ɬɪɟɯɦɟɪɧɵɯ 

ɦɨɞɟɥɟɣ, ɤɨɧɬɪɨɥɶ ɝɟɨɬɟɯɧɢɱɟɫɤɢɯ ɫɢɫɬɟɦ. 
 

ɉɨɜɵɲɟɧɢɟ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɝɨɪɧɨɝɨ ɩɪɨɢɡɜɨɞɫɬɜɚ ɜɥɟɱɟɬ ɡɚ ɫɨɛɨɣ ɪɨɫɬ 
ɬɟɦɩɨɜ ɜɟɞɟɧɢɹ ɝɨɪɧɵɯ ɪɚɛɨɬ, ɱɬɨ ɨɫɨɛɟɧɧɨ ɨɫɬɪɨ ɫɬɚɜɢɬ ɜɨɩɪɨɫɵ ɛɟɡɨɩɚɫɧɨɫɬɢ 
ɬɪɭɞɚ ɝɨɪɧɹɤɨɜ. Дɥɹ ɩɨɜɵɲɟɧɢɹ ɭɪɨɜɧɹ ɛɟɡɨɩɚɫɧɨɫɬɢ ɲɚɯɬ ɪɚɡɪɚɛɨɬɚɧɵ ɢ 
ɜɧɟɞɪɹɸɬɫɹ ɜ ɩɪɨɢɡɜɨɞɫɬɜɨ ɧɨɜɵɟ ɦɟɬɨɞɵ ɦɨɧɢɬɨɪɢɧɝɚ ɩɨɪɨɞɧɨɝɨ ɦɚɫɫɢɜɚ ɢ 
ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɵɟ ɫɢɫɬɟɦɵ ɫɛɨɪɚ ɢ ɨɛɪɚɛɨɬɤɢ ɩɟɪɜɢɱɧɨɣ ɢɧɮɨɪɦɚɰɢɢ. 
Вɦɟɫɬɟ ɫ ɬɟɦ, ɡɧɚɱɢɬɟɥɶɧɵɣ ɨɛɴɟɦ ɩɟɪɜɢɱɧɨɣ ɢɧɮɨɪɦɚɰɢɢ, ɩɨɫɬɭɩɚɸɳɟɣ ɨɬ 
ɫɭɳɟɫɬɜɭɸɳɢɯ ɫɢɫɬɟɦ ɦɨɧɢɬɨɪɢɧɝɚ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɣ ɫɪɟɞɵ, ɤɚɤ ɩɨɤɚɡɵɜɚɟɬ 
ɩɪɚɤɬɢɤɚ, ɧɟɞɨɫɬɚɬɨɱɟɧ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɧɟɨɛɯɨɞɢɦɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɲɚɯɬ. 

ɉɨɧɹɬɢɟ ɬɟɪɦɢɧɚ «ɬɟɯɧɨɥɨɝɢɹ ɭɞɚɥɟɧɧɨɝɨ ɞɨɫɬɭɩɚ» ɨɩɪɟɞɟɥɟɧɨ ɜ 
ɋɬɚɧɞɚɪɬɟ NIST SP 800-53 [5] ɚɦɟɪɢɤɚɧɫɤɨɝɨ ɧɚɰɢɨɧɚɥɶɧɨɝɨ ɢɧɫɬɢɬɭɬɚ 
ɫɬɚɧɞɚɪɬɨɜ ɢ ɬɟɯɧɨɥɨɝɢɣ (National Institute oП Standards and TecСnoloРв, NIST) 
ɞɥɹ ɩɪɢɦɟɧɟɧɢɹ ɜ ɩɪɚɜɢɬɟɥɶɫɬɜɟɧɧɵɯ ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ ɫɢɫɬɟɦɚɯ (ɤɨɞ 800 

ɩɪɢɫɜɚɢɜɚɟɬɫɹ ɪɟɤɨɦɟɧɞɚɰɢɹɦ «Special Publications, SP» ɪɟɝɥɚɦɟɧɬɢɪɭɸɳɢɦ 
ɨɛɥɚɫɬɶ ɢɧɮɨɪɦɚɰɢɨɧɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ). «Ɋɟɤɨɦɟɧɞɭɟɦɵɟ ɫɪɟɞɫɬɜɚ ɤɨɧɬɪɨɥɹ 
ɛɟɡɨɩɚɫɧɨɫɬɢ ɞɥɹ ɮɟɞɟɪɚɥɶɧɵɯ ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ ɫɢɫɬɟɦ ɢ ɨɪɝɚɧɢɡɚɰɢɣ» 
(Recommended Security Controls for Federal Information Systems and 
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Organizations) – ɷɬɨ ɨɞɢɧ ɢɡ ɧɚɛɨɪɨɜ ɫɬɚɧɞɚɪɬɨɜ ɋША, ɜɵɩɭɳɟɧɧɵɯ ɨɞɧɢɦ ɢɡ 
ɧɚɢɛɨɥɟɟ ɞɢɧɚɦɢɱɧɵɯ ɢɧɫɬɢɬɭɬɨɜ ɫɬɚɧɞɚɪɬɢɡɚɰɢɢ ɜ ɨɛɥɚɫɬɢ ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ 
ɬɟɯɧɨɥɨɝɢɣ – ɥɚɛɨɪɚɬɨɪɢɟɣ ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ ɫɢɫɬɟɦ (Innovative TecСnoloРв 
Ltd, ITL).  ɋɨɝɥɚɫɧɨ ɞɨɤɭɦɟɧɬɭ NIST SP 800-53 ɬɟɯɧɨɥɨɝɢɢ ɭɞɚɥɟɧɧɨɝɨ ɞɨɫɬɭɩɚ 
– ɷɬɨ ɬɟɯɧɨɥɨɝɢɢ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɟ ɥɸɛɨɣ ɞɨɫɬɭɩ (ɤɨɦɦɭɬɢɪɭɟɦɵɣ ɞɨɫɬɭɩ, 
ɲɢɪɨɤɨɩɨɥɨɫɧɵɣ ɞɨɫɬɭɩ ɢ ɛɟɫɩɪɨɜɨɞɧɭɸ ɫɜɹɡɶ) ɤ ɨɪɝɚɧɢɡɚɰɢɨɧɧɨɣ 
ɢɧɮɨɪɦɚɰɢɨɧɧɨɣ ɫɢɫɬɟɦɟ ɩɨɥɶɡɨɜɚɬɟɥɸ (ɢɥɢ ɩɪɨɰɟɫɫɭ, ɞɟɣɫɬɜɭɸɳɟɦɭ ɨɬ 
ɢɦɟɧɢ ɩɨɥɶɡɨɜɚɬɟɥɹ) ɢ ɨɫɭɳɟɫɬɜɥɹɸɳɢɟ ɫɜɹɡɶ … 

… 

… Ɉɮɨɪɦɥɟɧɢɟ ɪɢɫɭɧɤɨɜ … 

… 

 
 

Ɋɢɫɭɧɨɤ 1 – ɋɯɟɦɚ ɷɤɫɩɟɪɬɧɨɝɨ ɰɟɧɬɪɚ ɩɪɢɧɹɬɢɹ ɨɩɟɪɚɬɢɜɧɵɯ ɪɟɲɟɧɢɣ ɩɨ ɛɟɡɨɩɚɫɧɨɫɬɢ 
ɲɚɯɬ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɬɟɯɧɨɥɨɝɢɣ ɭɞɚɥɟɧɧɨɝɨ ɞɨɫɬɭɩɚ 

 

… Ɉɮɨɪɦɥɟɧɢɟ ɮɨɪɦɭɥ … 

… 

Зɚɬɭɯɚɸɳɢɣ ɚɩɟɪɢɨɞɢɱɟɫɤɢɣ ɫɢɝɧɚɥ φ(t) ɩɪɟɞɫɬɚɜɢɦ ɤɚɤ ɫɭɩɟɪɩɨɡɢɰɢɸ 
ɩɪɨɢɡɜɟɞɟɧɢɣ ɩɟɪɢɨɞɢɱɟɫɤɢɯ ɫɢɝɧɚɥɨɜ φpi(t) ɧɚ ɟɞɢɧɢɱɧɵɟ ɩɪɹɦɨɭɝɨɥɶɧɵɟ 
ɢɦɩɭɥɶɫɵ ),(

iɢii Ttɉ : 

 
i

ɢiip ii
Ttɉtt ),()()(   ,                                       (6) 

ɝɞɟ ti – ɦɨɦɟɧɬ ɜɪɟɦɟɧɢ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ ɫɟɪɟɞɢɧɟ i-ɝɨ ɩɪɹɦɨɭɝɨɥɶɧɨɝɨ 
ɢɦɩɭɥɶɫɚ, 

iɢT  – ɟɝɨ ɞɥɢɬɟɥɶɧɨɫɬɶ.  

… Вɵɜɨɞɵ … 
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ɿɡ ɡɚɫɬɨɫɭɜɚɧɧɹɦ ɬɟɯɧɨɥɨɝɿɣ ɜɿɞɞɚɥɟɧɨɝɨ ɞɨɫɬɭɩɭ. ɉɨɤɚɡɚɧɨ, ɳɨ ɪɨɡɪɨɛɤɚ ɫɢɫɬɟɦ ɜɿɞɞɚɥɟɧɨɝɨ ɤɨɧɬɪɨɥɸ ɛɟɡɩɟɤɢ 
ɲɚɯɬ є ɫɤɥɚɞɧɨɸ, ɚɥɟ ɜɢɪɿɲɭɜɚɧɨɸ ɩɪɨɛɥɟɦɨɸ, ɹɤɚ ɜɤɥɸɱɚє ɤɨɦɩɥɟɤɫ ɬɟɨɪɟɬɢɱɧɢɯ ɿ ɩɪɚɤɬɢɱɧɢɯ ɡɚɜɞɚɧɶ ɡ 
ɪɨɡɪɨɛɤɢ ɿ ɨɛ'єɞɧɚɧɧɹ ɧɟ ɬɿɥɶɤɢ ɪɿɡɧɢɯ ɩɪɨɝɪɚɦɧɢɯ ɩɚɤɟɬɿɜ, ɚ ɣ ɪɿɡɧɢɯ ɦɟɬɨɞɨɥɨɝɿɣ ɨɬɪɢɦɚɧɧɹ ɿ ɨɛɪɨɛɤɢ ɩɟɪɜɢɧɧɨʀ 
ɿɧɮɨɪɦɚɰɿʀ. Ʉɨɦɩɥɟɤɫ ɡɚɩɪɨɩɨɧɨɜɚɧɢɯ ɪɿɲɟɧɶ ɳɨɞɨ ɤɨɦɩɨɧɭɜɚɧɧɹ ɫɢɫɬɟɦɢ ɤɨɧɬɪɨɥɸ ɛɟɡɩɟɤɢ ɞɨɡɜɨɥɹє ɡ'єɞɧɚɬɢ ɜ 
ɨɞɧɨɦɭ ɟɤɫɩɟɪɬɧɨɦɭ ɰɟɧɬɪɿ: ɨɬɪɢɦɚɧɧɹ ɿ ɚɧɚɥɿɡ ɿɧɮɨɪɦɚɬɢɜɧɢɯ ɩɚɪɚɦɟɬɪɿɜ ɦɨɧɿɬɨɪɢɧɝɭ ɫɟɪɟɞɨɜɢɳɚ ɜɿɞ ɪɿɡɧɢɯ 
ɚɜɬɨɦɚɬɢɡɨɜɚɧɢɯ ɫɢɫɬɟɦ, ɦɟɬɨɞɢ ɩɪɨɝɧɨɡɭ ɿ ɚɥɝɨɪɢɬɦɢ ɨɰɿɧɤɢ ɫɰɟɧɚɪɿʀɜ ɪɨɡɜɢɬɤɭ ɩɨɞɿɣ, ɫɭɱɚɫɧɿ ɦɟɬɨɞɢ 
ɭɩɪɚɜɥɿɧɧɹ ɪɢɡɢɤɚɦɢ. Ⱦɥɹ ɫɢɫɬɟɦɢ ɤɨɧɬɪɨɥɸ ɛɟɡɩɟɤɢ ɲɚɯɬ ɜɢɡɧɚɱɟɧɚ ɫɬɪɭɤɬɭɪɚ ɩɪɨɝɪɚɦɧɢɯ ɤɥɚɫɿɜ ɰɢɮɪɨɜɨʀ 
ɬɪɢɜɢɦɿɪɧɨʀ ɦɨɞɟɥɿ ɿ ɪɨɡɪɨɛɥɟɧɨ ɭɧɿɜɟɪɫɚɥɶɧɢɣ ɦɿɤɪɨɩɪɨɰɟɫɨɪɧɢɣ ɛɥɨɤ ɨɰɢɮɪɭɜɚɧɧɹ ɜɯɿɞɧɨɝɨ ɫɢɝɧɚɥɭ, ɹɤɢɣ 
ɞɨɡɜɨɥɹє ɡɞɿɣɫɧɸɜɚɬɢ ɤɨɧɬɪɨɥɶ ɝɟɨɬɟɯɧɿɱɧɢɯ ɫɢɫɬɟɦ ɜ ɪɟɠɢɦɿ ɪɟɚɥɶɧɨɝɨ ɱɚɫɭ. … 

… (ɨе ɧеɨɳ 1800 ɢɨɛɥіɝ) 
Ʌɦɹɲɩɝі ɬɦɩɝɛ: ɛɟɡɩɟɤɚ ɝɿɪɧɢɱɢɯ ɪɨɛɿɬ, ɚɜɬɨɦɚɬɢɡɨɜɚɧɿ ɫɢɫɬɟɦɢ, ɜɿɡɭɚɥɿɡɚɰɿɹ ɬɪɢɜɢɦɿɪɧɢɯ ɦɨɞɟɥɟɣ, 

ɤɨɧɬɪɨɥɶ ɝɟɨɬɟɯɧɿɱɧɢɯ ɫɢɫɬɟɦ. 
 
Abstract. In the article, key principles and schemes for constructing mine safety control systems with the use of 

remote access technologies are described. It is shown that development of the mine safety remote control systems is a 
complex but solvable problem, which consists of a complex of theoretical and practical tasks on development and 
integration of not only different software packages, but also different methods of obtaining and processing raw 
information. The proposed complex of solutions for configuration of safety control system allows to unite the following 
processes in one expert center: obtaining and analysis of informative parameters of environment monitoring coming from 
various automated systems, forecast methods and algorithms for assessing scenarios of event development, up-to-date 
methods of risk control. For the mine safety control system, structure of software classes was determined for digital 3D 
model, and a universal microprocessor unit was developed for digitizing incoming signals, which made possible to 
monitor  geotechnical systems in real time. … 

… (within 1800 symbols) 
Keywords: mining operation safety, automated systems, visualization of three-dimensional models, control of 

geotechnical systems. 
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