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ɎȽȻɈɍ ȼɈ Ɉɪɥɨɜɫɤɢɣ ȽȺɍ 
 

ȺɇɇɈɌȺɐɂə 
ȼ ɞɚɧɧɨɣ ɪɚɛɨɬɟ ɛɵɥɨ ɪɚɫɫɦɨɬɪɟɧɨ ɨɛɨɪɭɞɨɜɚɧɢɟ, ɨɬɧɨɫɹɳɟɟɫɹ ɤ ɝɪɭɩɩɟ 
ɝɚɡɨɚɧɚɥɢɡɚɬɨɪɨɜ ɞɥɹ ɨɰɟɧɤɢ ɫɨɫɬɚɜɚ ɜɨɡɞɭɯɚ, ɞɥɹ ɪɟɲɟɧɢɹ ɩɪɨɛɥɟɦɵ ɤɨɧɬɪɨɥɹ 
ɤɨɧɰɟɧɬɪɚɰɢɢ ɜɪɟɞɧɵɯ ɜɟɳɟɫɬɜ ɜ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɩɨɦɟɳɟɧɢɹɯ. Ⱦɥɹ ɪɟɲɟɧɢɹ ɞɚɧɧɨɣ 
ɩɪɨɛɥɟɦɵ ɧɚɦɢ ɛɵɥ ɩɪɨɜɟɞɟɧ ɫɪɚɜɧɢɬɟɥɶɧɵɣ ɚɧɚɥɢɡ ɫɨɜɪɟɦɟɧɧɵɯ ɫɬɚɰɢɨɧɚɪɧɵɯ 
ɝɚɡɨɚɧɚɥɢɡɚɬɨɪɨɜ, ɢɯ ɨɫɧɨɜɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ, ɞɨɫɬɨɢɧɫɬɜɚ ɢ ɧɟɞɨɫɬɚɬɤɢ 
ɨɛɨɪɭɞɨɜɚɧɢɹ, ɜɯɨɞɹɳɟɝɨ ɜ ɞɚɧɧɭɸ ɝɪɭɩɩɭ. ɇɚ ɨɫɧɨɜɚɧɢɢ ɩɪɨɜɟɞɟɧɧɨɝɨ ɨɬɛɨɪɚ 
ɩɪɟɞɥɨɠɟɧɚ ɨɪɢɝɢɧɚɥɶɧɚɹ ɤɥɚɫɫɢɮɢɤɚɰɢɹ ɫɪɟɞɫɬɜ ɢɡɦɟɪɟɧɢɣ ɫɨɞɟɪɠɚɧɢɹ ɩɵɥɢ ɢ 
ɜɪɟɞɧɵɯ ɜɟɳɟɫɬɜ ɩɪɢ ɜɵɩɨɥɧɟɧɢɢ ɪɚɡɥɢɱɧɵɯ ɪɚɛɨɬ ɧɚ ɩɨɬɟɧɰɢɚɥɶɧɨ ɨɩɚɫɧɵɯ 
ɬɟɪɪɢɬɨɪɢɹɯ ɢɥɢ ɜ ɩɨɦɟɳɟɧɢɹɯ.  
 
ɄɅɘɑȿȼɕȿ ɋɅɈȼȺ 
Ƚɚɡɨɚɧɚɥɢɡɚɬɨɪ, ɤɨɧɬɪɨɥɶ ɩɚɪɚɦɟɬɪɨɜ ɜɨɡɞɭɯɚ ɪɚɛɨɱɟɣ ɡɨɧɵ, ɩɵɥɶ, ɜɨɡɞɭɯ ɪɚɛɨɱɟɣ 
ɡɨɧɵ, ɚɫɩɢɪɚɬɨɪ, ɢɧɞɢɤɚɰɢɹ ɩɨɤɚɡɚɧɢɣ.  
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ABSTRACT 
In this work the equipment belonging to group of gas analyzers for an estimation of structure 
of air for the solution of a problem of control of concentration of harmful substances in industrial 
premises was considered.To solve this problem, we conducted a comparative analysis of  
modern stationary gas analyzers, their main characteristics, advantages and disadvantages of 
the equipment included in this group.Based on the selection, the original classification of 
measuring instruments of the content of dust and harmful substances when performing work 
in potentially hazardous areas or in the premises. The most preferred gas analyzers for the 
implementation of the research program to assess the air of the working area are determined. 
 
KEY WORDS 
The gas analyzer, the control parameters of the working zone air, dust, air of the working area, 
an extractor fan, display readings.  

 
ȼɜɟɞɟɧɢɟ. ɋɨɝɥɚɫɧɨ ɞɟɣɫɬɜɭɸɳɟɦɭ ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɭ, ɚɬɦɨɫɮɟɪɧɵɣ ɜɨɡɞɭɯ 

ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɩɨɦɟɳɟɧɢɣ, ɚ ɬɚɤɠɟ ɥɚɛɨɪɚɬɨɪɢɣ ɧɟ ɞɨɥɠɟɧ ɨɤɚɡɵɜɚɬɶ ɧɟɝɚɬɢɜɧɨɟ 
ɜɥɢɹɧɢɟ ɧɚ ɡɞɨɪɨɜɶɟ ɪɚɛɨɬɧɢɤɨɜ. ɉɪɟɜɵɲɟɧɢɟ ɩɪɟɞɟɥɶɧɨ ɞɨɩɭɫɬɢɦɵɯ ɤɨɧɰɟɧɬɪɚɰɢɣ 
ɜɪɟɞɧɵɯ ɜɟɳɟɫɬɜ ɹɜɥɹɟɬɫɹ ɨɩɚɫɧɵɦ ɮɚɤɬɨɪɨɦ ɞɥɹ ɪɚɛɨɬɧɢɤɚ. Ⱦɥɹ ɬɨɝɨ ɱɬɨɛɵ ɫɧɢɡɢɬɶ 
ɜɥɢɹɧɢɟ ɜɪɟɞɧɵɯ ɜɟɳɟɫɬɜ ɧɚ ɪɚɛɨɬɚɸɳɢɯ ɩɪɨɜɨɞɹɬ ɯɢɦɢɤɨ-ɚɧɚɥɢɬɢɱɟɫɤɢɟ 
ɢɫɫɥɟɞɨɜɚɧɢɹ ɩɭɬёɦ ɜɡɹɬɢɹ ɩɪɨɛ ɜɨɡɞɭɯɚ ɪɚɛɨɱɟɣ ɡɨɧɵ [1]. 

Ɇɚɬɟɪɢɚɥɵ, ɦɟɬɨɞɵ ɢ ɪɟɡɭɥɶɬɚɬɵ ɢɫɫɥɟɞɨɜɚɧɢɣ. ɑɚɳɟ ɜɫɟɝɨ ɢɫɩɨɥɶɡɭɟɬɫɹ 
ɷɤɫɩɪɟɫɫ-ɦɟɬɨɞ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɫɩɟɰɢɚɥɶɧɵɯ ɝɚɡɨɚɧɚɥɢɡɚɬɨɪɨɜ. 

ɉɪɢɧɰɢɩɵ ɞɟɣɫɬɜɢɹ ɞɚɧɧɵɯ ɩɪɢɛɨɪɨɜ ɪɚɡɥɢɱɧɵ. Ⱦɥɹ ɬɨɝɨ, ɱɬɨɛɵ ɩɪɨɜɟɫɬɢ ɨɰɟɧɤɭ 
ɞɟɣɫɬɜɭɸɳɢɯ ɭɫɥɨɜɢɣ ɢ ɪɚɡɪɚɛɨɬɚɬɶ ɫɢɫɬɟɦɭ ɦɟɪ ɩɨ ɫɧɢɠɟɧɢɸ ɜɪɟɞɧɨɝɨ ɜɥɢɹɧɢɹ 
ɨɩɚɫɧɵɯ ɜɟɳɟɫɬɜ, ɩɪɨɜɨɞɹɬ ɢɫɫɥɟɞɨɜɚɧɢɹ ɩɪɨɛ ɜɨɡɞɭɯɚ ɪɚɛɨɱɟɣ ɡɨɧɵ. 

Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɭɪɨɜɧɹ ɜɪɟɞɧɵɯ ɜɟɳɟɫɬɜ ɜ ɜɨɡɞɭɯɟ ɪɚɛɨɱɟɣ ɡɨɧɵ ɢɫɩɨɥɶɡɭɸɬɫɹ 
ɩɪɢɛɨɪɵ ɪɚɡɥɢɱɧɵɯ ɬɢɩɨɜ ɢ ɦɟɬɨɞɨɜ ɪɚɛɨɬɵ (ɪɢɫ. 1). 

ȼ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɧɚɡɧɚɱɟɧɢɹ, ɨɛɨɪɭɞɨɜɚɧɢɟ ɦɨɠɧɨ ɪɚɡɞɟɥɢɬɶ ɧɚ ɧɟɫɤɨɥɶɤɨ 
ɝɪɭɩɩμ 

1. Ƚɚɡɨɚɧɚɥɢɡɚɬɨɪɵ ɞɥɹ ɨɰɟɧɤɢ ɫɨɫɬɚɜɚ ɜɨɡɞɭɯɚ (ɧɚɥɢɱɢɟ ɜɪɟɞɧɵɯ ɜɟɳɟɫɬɜ ɜ 
ɜɨɡɞɭɯɟ ɪɚɛɨɱɟɣ ɡɨɧɵ).  

β. ɉɪɢɛɨɪɵ ɞɥɹ ɢɡɦɟɪɟɧɢɹ ɦɚɫɫɨɜɨɣ ɤɨɧɰɟɧɬɪɚɰɢɢ ɜɪɟɞɧɵɯ ɜɟɳɟɫɬɜ ɜ 
ɚɬɦɨɫɮɟɪɧɨɦ ɜɨɡɞɭɯɟ.  

γ. Ɉɛɨɪɭɞɨɜɚɧɢɟ ɞɥɹ ɤɨɧɬɪɨɥɹ ɚɷɪɨɢɨɧɧɨɝɨ ɫɨɫɬɚɜɚ ɜɨɡɞɭɯɚ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ 
ɩɨɦɟɳɟɧɢɣ.  

ɉɨ ɤɨɧɫɬɪɭɤɬɢɜɧɨɦɭ ɢɫɩɨɥɧɟɧɢɸ ɝɚɡɨɚɧɚɥɢɡɚɬɨɪɵ ɩɨɞɪɚɡɞɟɥɹɸɬɫɹ ɧɚ 
ɫɥɟɞɭɸɳɢɟ ɬɢɩɵμ 

1. ɉɨɪɬɚɬɢɜɧɵɟ (ɩɟɪɫɨɧɚɥɶɧɵɟ ɢ ɢɧɞɢɜɢɞɭɚɥɶɧɵɟ). 
2. ɉɟɪɟɧɨɫɧɵɟ. 
ɏɚɪɚɤɬɟɪɧɵɦɢ ɨɫɨɛɟɧɧɨɫɬɹɦɢ ɩɟɪɟɧɨɫɧɵɯ ɢ ɩɨɪɬɚɬɢɜɧɵɯ ɝɚɡɨɚɧɚɥɢɡɚɬɨɪɨɜ 

ɩɪɢɧɹɬɨ ɫɱɢɬɚɬɶ ɧɟɛɨɥɶɲɢɟ ɦɚɫɫɨɝɚɛɚɪɢɬɧɵɟ ɩɨɤɚɡɚɬɟɥɢ, ɱɬɨ ɩɨɡɜɨɥɹɟɬ ɢɯ ɩɪɢɦɟɧɹɬɶ 
ɩɪɚɤɬɢɱɟɫɤɢ ɧɚ ɥɸɛɨɦ ɪɚɛɨɱɟɦ ɦɟɫɬɟ. ɉɨɪɬɚɬɢɜɧɵɟ ɢ ɩɟɪɟɧɨɫɧɵɟ ɩɪɢɛɨɪɵ ɝɚɡɨɜɨɝɨ 
ɚɧɚɥɢɡɚ, ɤɚɤ ɩɪɚɜɢɥɨ, ɢɦɟɸɬ ɰɢɮɪɨɜɭɸ ɢɧɞɢɤɚɰɢɸ ɪɟɡɭɥɶɬɚɬɨɜ ɢɡɦɟɪɟɧɢɹ, ɚ ɬɚɤɠɟ 
ɫɜɟɬɨɡɜɭɤɨɜɭɸ ɫɢɝɧɚɥɢɡɚɰɢɸ ɨ ɩɪɟɜɵɲɟɧɢɢ ɩɨɪɨɝɨɜ ɨɩɚɫɧɵɯ ɤɨɧɰɟɧɬɪɚɰɢɣ ɝɚɡɨɜ [2]. 

Ɉɫɧɨɜɧɵɦ ɢ ɜɚɠɧɵɦ ɧɚɡɧɚɱɟɧɢɟɦ ɩɟɪɟɧɨɫɧɵɯ ɝɚɡɨɚɧɚɥɢɡɚɬɨɪɨɜ ɞɥɹ ɤɨɧɬɪɨɥɹ 
ɩɚɪɚɦɟɬɪɨɜ ɜɨɡɞɭɯɚ ɪɚɛɨɱɟɣ ɡɨɧɵ ɩɪɢɧɹɬɨ ɫɱɢɬɚɬɶ ɨɛɫɥɟɞɨɜɚɧɢɟ ɡɚɦɤɧɭɬɨɝɨ 
ɩɪɨɫɬɪɚɧɫɬɜɚ ɢ ɩɨɞɡɟɦɧɵɯ ɨɛɴɟɤɬɨɜ ɧɚ ɩɪɟɞɦɟɬ ɞɟɮɢɰɢɬɚ ɤɢɫɥɨɪɨɞɚ, ɧɚɥɢɱɢɹ 
ɬɨɤɫɢɱɧɵɯ ɜɟɳɟɫɬɜ ɢ ɝɨɪɸɱɢɯ ɝɚɡɨɜ, ɧɚɩɪɢɦɟɪ, ɩɪɢ ɨɮɨɪɦɥɟɧɢɢ ɞɨɩɭɫɤɚ ɪɚɛɨɱɢɯ ɞɥɹ 
ɨɫɭɳɟɫɬɜɥɟɧɢɹ ɪɚɛɨɬ. Ⱦɥɹ ɤɨɧɬɪɨɥɹ ɨɩɚɫɧɵɯ ɮɚɤɬɨɪɨɜ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɜ ɫɚɦɨɦ ɦɟɫɬɟ 
ɧɚɯɨɠɞɟɧɢɹ ɱɟɥɨɜɟɤɚ ɢɫɩɨɥɶɡɭɸɬɫɹ ɢɧɞɢɜɢɞɭɚɥɶɧɵɟ (ɩɟɪɫɨɧɚɥɶɧɵɟ) ɩɪɢɛɨɪɵ, 
ɧɟɨɛɯɨɞɢɦɵɟ ɞɥɹ ɪɚɛɨɱɟɝɨ ɩɟɪɫɨɧɚɥɚ ɩɪɢ ɜɵɩɨɥɧɟɧɢɢ ɪɚɡɥɢɱɧɵɯ ɪɚɛɨɬ ɧɚ 
ɩɨɬɟɧɰɢɚɥɶɧɨ ɨɩɚɫɧɵɯ ɬɟɪɪɢɬɨɪɢɹɯ ɢɥɢ ɜ ɩɨɦɟɳɟɧɢɹɯ [4]. 

3. ɋɬɚɰɢɨɧɚɪɧɵɟ. 
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Ⱦɥɹ ɝɚɡɨɚɧɚɥɢɡɚɬɨɪɨɜ ɫɬɚɰɢɨɧɚɪɧɨɝɨ ɬɢɩɚ ɦɚɫɫɚ ɢ ɝɚɛɚɪɢɬɵ, ɤɚɤ ɩɪɚɜɢɥɨ, ɧɟ 
ɜɚɠɧɵ ɢ ɧɟ ɹɜɥɹɸɬɫɹ ɤɪɢɬɢɱɧɵɦɢ, ɡɚɬɨ ɤ ɧɢɦ ɩɪɟɞɴɹɜɥɹɸɬɫɹ ɜɵɫɨɤɢɟ ɬɪɟɛɨɜɚɧɢɹ ɤ 
ɫɬɚɛɢɥɶɧɨɫɬɢ ɩɨɤɚɡɚɧɢɣ ɢ ɧɚɞёɠɧɨɫɬɢ ɪɚɛɨɬɵ. ɋɬɚɰɢɨɧɚɪɧɵɟ ɩɪɢɛɨɪɵ ɦɨɝɭɬ ɛɵɬɶ 
ɨɫɧɚɳɟɧɵ ɫɪɟɞɫɬɜɚɦɢ ɫɢɝɧɚɥɢɡɚɰɢɢ ɨ ɩɪɟɜɵɲɟɧɢɢ ɩɨɪɨɝɨɜɵɯ ɡɧɚɱɟɧɢɣ ɤɨɧɰɟɧɬɪɚɰɢɢ, 
ɢɧɬɟɪɮɟɣɫɨɦ ɞɥɹ ɩɟɪɟɞɚɱɢ ɞɚɧɧɵɯ ɧɚ ɤɨɦɩɶɸɬɟɪ, ɚ ɬɚɤɠɟ ɫɪɟɞɫɬɜɚɦɢ ɜɵɤɥɸɱɟɧɢɹ 
ɥɢɛɨ ɜɤɥɸɱɟɧɢɹ ɢɫɩɨɥɧɢɬɟɥɶɧɵɯ ɭɫɬɪɨɣɫɬɜ, ɧɚɩɪɢɦɟɪ, ɫ ɩɨɦɨɳɶɸ ɛɥɨɤɨɜ ɪɟɥɟ ɢɡ 
ɫɨɫɬɚɜɚ ɝɚɡɨɚɧɚɥɢɡɚɬɨɪɨɜ. 

ɉɨ ɜɵɩɨɥɧɹɟɦɵɦ ɮɭɧɤɰɢɹɦ ɩɪɢɛɨɪɵ ɝɚɡɨɜɨɝɨ ɚɧɚɥɢɡɚ ɞɟɥɹɬɫɹ ɧɚ ɫɥɟɞɭɸɳɢɟ 
ɬɢɩɵμ 

1. ɂɧɞɢɤɚɬɨɪɵ, ɬɟɱɟɢɫɤɚɬɟɥɢ.  
Ⱦɚɧɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ ɩɪɟɞɧɚɡɧɚɱɟɧɨ ɥɢɲɶ ɞɥɹ ɤɚɱɟɫɬɜɟɧɧɨɣ ɨɰɟɧɤɢ ɝɚɡɨɜɨɣ 

ɫɦɟɫɢ. ȼ ɨɫɧɨɜɧɨɦ ɢɧɞɢɤɚɬɨɪɵ- ɷɬɨ ɩɪɢɛɨɪɵ, ɨɬɨɛɪɚɠɚɸɳɢɟ ɢɧɮɨɪɦɚɰɢɸ ɩɪɢ ɩɨɦɨɳɢ 
ɥɢɧɟɣɤɢ ɬɨɱɟɱɧɵɯ ɫɜɟɬɨɞɢɨɞɨɜ. ȿɫɥɢ ɜ ɜɨɡɞɭɯɟ ɪɚɛɨɱɟɣ ɡɨɧɵ ɜɪɟɞɧɵɟ ɜɟɳɟɫɬɜɚ 
ɩɪɟɜɵɲɚɸɬ ɞɨɩɭɫɬɢɦɭɸ ɧɨɪɦɭ, ɬɨ ɫɜɟɬɢɬɫɹ ɜɫɹ ɥɢɧɟɣɤɚ ɞɢɨɞɨɜ.  

2. ɋɢɝɧɚɥɢɡɚɬɨɪɵ ɢ ɝɚɡɨɫɢɝɧɚɥɢɡɚɬɨɪɵ.  
ɋɥɭɠɚɬ ɞɥɹ ɩɪɢɛɥɢɡɢɬɟɥɶɧɨɣ ɨɰɟɧɤɢ ɜɨɡɞɭɯɚ ɪɚɛɨɱɟɣ ɡɨɧɵ. Ɉɛɨɪɭɞɨɜɚɧɢɟ 

ɢɦɟɟɬ ɧɟɫɤɨɥɶɤɨ ɩɨɪɨɝɨɜ ɫɪɚɛɚɬɵɜɚɧɢɹ. ɇɚɩɪɢɦɟɪ, ɜɤɥɸɱɟɧɢɟ ɜɟɧɬɢɥɹɰɢɢ. 
3. Ƚɚɡɨɚɧɚɥɢɡɚɬɨɪɵ. 
Ⱦɚɧɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ ɦɨɠɟɬ ɞɚɬɶ ɧɟ ɬɨɥɶɤɨ ɤɨɥɢɱɟɫɬɜɟɧɧɭɸ ɨɰɟɧɤɭ 

ɤɨɧɰɟɧɬɪɚɰɢɢ ɢɡɦɟɪɹɟɦɨɝɨ ɜɟɳɟɫɬɜɚ ɫ ɰɢɮɪɨɜɨɣ ɢɧɞɢɤɚɰɢɟɣ ɩɨɤɚɡɚɧɢɣ, ɧɨ ɢ 
ɫɧɚɛɠɚɸɬɫɹ ɩɨ ɠɟɥɚɧɢɸ ɩɨɬɪɟɛɢɬɟɥɹ ɪɚɡɥɢɱɧɵɦ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɦ ɮɭɧɤɰɢɨɧɚɥɨɦ [3]. 

ɋɪɟɞɫɬɜɚ ɢɡɦɟɪɟɧɢɹ ɫɨɞɟɪɠɚɧɢɹ ɩɵɥɢ ɜ ɜɨɡɞɭɯɟ ɪɚɛɨɱɟɣ ɡɨɧɵ. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Ɋɢɫɭɧɨɤ 1 – Ʉɥɚɫɫɢɮɢɤɚɰɢɹ ɩɪɢɛɨɪɨɜ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɭɪɨɜɧɹ ɜɪɟɞɧɵɯ ɜɟɳɟɫɬɜ ɜ 
ɜɨɡɞɭɯɟ ɪɚɛɨɱɟɣ ɡɨɧɵ 

 
 

ɉɪɢɛɨɪɵ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɭɪɨɜɧɹ ɜɪɟɞɧɵɯ ɜɟɳɟɫɬɜ ɜ ɜɨɡɞɭɯɟ ɪɚɛɨɱɟɣ ɡɨɧɵ 

ȼ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 
ɧɚɡɧɚɱɟɧɢɹ  

ɉɨ ɤɨɧɫɬɪɭɤɬɢɜɧɨɦɭ 
ɢɫɩɨɥɧɟɧɢɸ 

ɉɨ ɜɵɩɨɥɧɹɟɦɵɦ 
ɮɭɧɤɰɢɹɦ 

Ƚɚɡɨɚɧɚɥɢɡɚɬɨɪɵ ɞɥɹ 
ɨɰɟɧɤɢ ɫɨɫɬɚɜɚ ɜɨɡɞɭɯɚ 

ɉɪɢɛɨɪɵ ɞɥɹ ɢɡɦɟɪɟɧɢɹ 
ɦɚɫɫɨɜɨɣ ɤɨɧɰɟɧɬɪɚɰɢɢ 

ɜɪɟɞɧɵɯ ɜɟɳɟɫɬɜ ɜ 
ɚɬɦɨɫɮɟɪɧɨɦ ɜɨɡɞɭɯɟ 

Ɉɛɨɪɭɞɨɜɚɧɢɟ ɞɥɹ 
ɤɨɧɬɪɨɥɹ ɚɷɪɨɢɨɧɧɨɝɨ 

ɫɨɫɬɚɜɚ ɜɨɡɞɭɯɚ 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ 

ɩɨɦɟɳɟɧɢɣ 

ɉɨɪɬɚɬɢɜɧɵɟ 
(ɩɟɪɫɨɧɚɥɶɧɵɟ ɢ 
ɢɧɞɢɜɢɞɭɚɥɶɧɵɟ 

ɉɟɪɟɧɨɫɧɵɟ 

ɋɬɚɰɢɨɧɚɪɧɵɟ 

ɂɧɞɢɤɚɬɨɪɵ, 
ɬɟɱɟɢɫɤɚɬɟɥɢ 

ɋɢɝɧɚɥɢɡɚɬɨɪɵ ɢ 
ɝɚɡɨɫɢɝɧɚɥɢɡɚɬɨɪɵ 

Ƚɚɡɨɚɧɚɥɢɡɚɬɨɪɵ 
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Ƚɚɡɨɚɧɚɥɢɡɚɬɨɪɵ ɞɥɹ ɨɰɟɧɤɢ ɫɨɫɬɚɜɚ ɜɨɡɞɭɯɚ. ɍȽ-2 ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɢɡɦɟɪɟɧɢɹ 
ɤɨɧɰɟɧɬɪɚɰɢɢ ɜɪɟɞɧɵɯ ɝɚɡɨɜ ɢ ɩɚɪɨɜ ɜ ɜɨɡɞɭɯɟ ɪɚɛɨɱɟɣ ɡɨɧɵ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ 
ɩɨɦɟɳɟɧɢɣ ɢ ɧɚ ɬɟɪɪɢɬɨɪɢɢ ɯɢɦɢɱɟɫɤɢɯ ɩɪɟɞɩɪɢɹɬɢɣ (ɪɢɫ. 2). 

 
 

 
 

Ɋɢɫɭɧɨɤ 2 – Ɉɛɳɢɣ ɜɢɞ ɝɚɡɨɚɧɚɥɢɡɚɬɨɪɚ ɍȽ-2 
 

ɉɪɢɧɰɢɩ ɪɚɛɨɬɵ ɍȽ-β ɨɫɧɨɜɚɧ ɧɚ ɢɡɦɟɧɟɧɢɢ ɨɤɪɚɫɤɢ ɢɧɞɢɤɚɬɨɪɧɨɝɨ ɩɨɪɨɲɤɚ (ɂɉ) 
ɜ ɢɧɞɢɤɚɬɨɪɧɨɣ ɬɪɭɛɤɟ ɩɨɫɥɟ ɩɪɨɫɚɫɵɜɚɧɢɹ ɱɟɪɟɡ ɧɟɟ ɜɨɡɞɭɯɨɡɚɛɨɪɧɵɦ ɭɫɬɪɨɣɫɬɜɨɦ 
ɢɫɫɥɟɞɭɟɦɨɝɨ ɜɨɡɞɭɯɚ [7]. 

Ʉ ɞɨɫɬɨɢɧɫɬɜɚɦ ɞɚɧɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɦɨɠɧɨ ɨɬɧɟɫɬɢμ ɩɪɨɫɬɨɬɚ ɩɪɢɧɰɢɩɚ 
ɞɟɣɫɬɜɢɹ, ɧɟɛɨɥɶɲɨɣ ɪɚɡɦɟɪ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɩɨɥɭɱɟɧɢɟ ɪɟɡɭɥɶɬɚɬɨɜ ɷɤɫɩɪɟɫɫ-ɚɧɚɥɢɡɚ 
ɧɚ ɦɟɫɬɟ. ɇɨ ɬɚɤɠɟ ɍȽ-β ɢɦɟɟɬ ɫɜɨɢ ɧɟɞɨɫɬɚɬɤɢ, ɧɚɩɪɢɦɟɪ, ɧɭɠɧɨ ɩɪɢɥɨɠɢɬɶ ɧɟɦɚɥɨ 
ɭɫɢɥɢɣ ɞɥɹ ɩɪɨɤɚɱɤɢ ɜɨɡɞɭɯɚ. 

ȼɡɪɵɜɨɛɟɡɨɩɚɫɧɵɣ ɚɫɩɢɪɚɬɨɪ ȺɆ 005λ ɩɪɟɞɧɚɡɧɚɱɚɟɬɫɹ ɞɥɹ ɩɪɨɤɚɱɢɜɚɧɢɹ 
ɫɤɜɨɡɶ ɢɧɞɢɤɚɬɨɪɧɵɟ ɬɪɭɛɤɢ ɂɌ ɚɧɚɥɢɡɢɪɭɟɦɨɣ ɝɚɡɨɜɨɣ ɫɦɟɫɢ (ɪɢɫ. 3). 

 

 
 

Ɋɢɫɭɧɨɤ 3 – Ɉɛɳɢɣ ɜɢɞ ɚɫɩɢɪɚɬɨɪɚ ȺɆ 005λ 
 

ɉɪɢɧɰɢɩ ɞɟɣɫɬɜɢɹ ɨɫɧɨɜɚɧ ɧɚ ɩɪɨɤɚɱɢɜɚɧɢɟ ɜɨɡɞɭɯɚ ɡɚ ɫɱɟɬ ɪɚɫɤɪɵɬɢɹ ɩɪɭɠɢɧɨɣ 
ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɫɠɚɬɨɝɨ ɫɢɥɶɮɨɧɚ ɢ ɜɵɛɪɨɫɚ ɜɨɡɞɭɯɚ ɢɡ ɫɢɥɶɮɨɧɚ ɱɟɪɟɡ ɤɥɚɩɚɧ ɩɪɢ 
ɫɠɚɬɢɢ ɩɪɭɠɢɧɵ. ɉɪɨɜɟɞɟɧɢɟ ɷɤɫɩɪɟɫɫ ɚɧɚɥɢɡɚ ɨɛɟɫɩɟɱɢɜɚɸɬ ɜɯɨɞɹɳɢɟ ɜ ɤɨɦɩɥɟɤɬ 
ɢɧɞɢɤɚɬɨɪɧɵɟ ɬɪɭɛɤɢ ɚɫɩɢɪɚɬɨɪɚ [6]. 

Ʉ ɞɨɫɬɨɢɧɫɬɜɚɦ ɞɚɧɧɨɝɨ ɩɪɢɛɨɪɚ ɦɨɠɧɨ ɨɬɧɟɫɬɢ ɧɚɥɢɱɢɟ ɫɱɟɬɱɢɤɚ ɰɢɤɥɨɜ, 
ɤɨɦɩɚɤɬɧɨɫɬɶ ɩɪɢɛɨɪɚ ɢ ɩɨɜɵɲɟɧɧɭɸ ɧɚɞɟɠɧɨɫɬɶ, ɩɪɨɫɬɨɬɚ ɜ ɢɫɩɨɥɶɡɨɜɚɧɢɢ. Ʉ 
ɧɟɞɨɫɬɚɬɤɚɦ ɞɚɧɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɦɨɠɧɨ ɨɬɧɟɫɬɢ ɦɟɯɚɧɢɱɟɫɤɢɣ ɩɪɢɧɰɢɩ ɞɟɣɫɬɜɢɹ.  

Ⱥɫɩɢɪɚɬɨɪ Ȼɪɢɡ-β ɹɜɥɹɟɬɫɹ ɭɧɢɜɟɪɫɚɥɶɧɵɦ, ɩɟɪɟɧɨɫɧɵɦ, ɧɟɞɨɪɨɝɢɦ ɢ ɭɞɨɛɧɵɦ 
ɜ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɢ ɨɛɫɥɭɠɢɜɚɧɢɢ ɩɪɢɛɨɪɨɦ (ɪɢɫ.4). 
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Ɋɢɫɭɧɨɤ 4 – Ɉɛɳɢɣ ɜɢɞ ɚɫɩɢɪɚɬɨɪɚ Ȼɪɢɡ – 2 
 

ɉɪɟɢɦɭɳɟɫɬɜɚμ ɩɨɡɜɨɥɹɟɬ ɩɨɥɭɱɢɬɶ ɞɨɫɬɨɜɟɪɧɵɟ ɪɟɡɭɥɶɬɚɬɵ, ɮɢɥɶɬɪ ɦɨɠɟɬ 
ɛɵɬɶ ɡɚɤɪɟɩɥёɧ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɜ ɡɨɧɟ ɞɵɯɚɧɢɹ ɪɚɛɨɱɟɝɨ. Ɉɬɛɨɪ ɦɨɠɧɨ ɩɪɨɜɨɞɢɬɶ 
ɧɟɩɪɟɪɵɜɧɨ ɜ ɬɟɱɟɧɢɟ 10 ɱɚɫɨɜ. Ʉ ɦɢɧɭɫɚɦ ɞɚɧɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɦɨɠɧɨ ɨɬɧɟɫɬɢ 
ɩɪɢɧɰɢɩ ɪɚɛɨɬɵ ɨɬ ɚɤɤɭɦɭɥɹɬɨɪɧɵɯ ɛɚɬɚɪɟɟɤ, ɜ ɫɥɭɱɚɟ ɧɟɯɜɚɬɤɢ ɚɤɤɭɦɭɥɹɬɨɪɧɨɝɨ 
ɡɚɪɹɞɚ ɪɟɡɭɥɶɬɚɬ ɢɫɫɥɟɞɨɜɚɧɢɣ ɦɨɠɟɬ ɨɤɚɡɚɬɶɫɹ ɧɟ ɬɨɱɧɵɦ.  

Ƚɟɨɥɚɧ-1ɉ – ɩɟɪɟɧɨɫɧɨɣ ɝɚɡɨɚɧɚɥɢɡɚɬɨɪ ɞɥɹ ɚɬɦɨɫɮɟɪɧɨɝɨ ɜɨɡɞɭɯɚ ɢ ɜɨɡɞɭɯɚ 
ɪɚɛɨɱɟɣ ɡɨɧɵ ɫ ɩɨɜɟɪɤɨɣ (ɪɢɫ. 5). 

 

 
Ɋɢɫɭɧɨɤ 5 – Ɉɛɳɢɣ ɜɢɞ ɝɚɡɨɚɧɚɥɢɡɚɬɨɪɚ Ƚɟɨɥɚɧ-1ɉ 

 
ɉɟɪɟɧɨɫɧɨɣ ɚɜɬɨɦɚɬɢɱɟɫɤɢɣ ɝɚɡɨɚɧɚɥɢɡɚɬɨɪ ɫ ɩɪɢɧɭɞɢɬɟɥɶɧɵɦ ɨɬɛɨɪɨɦ Ƚɟɨɥɚɧ-

1ɉ ɫ ɩɟɪɜɢɱɧɨɣ ɩɨɜɟɪɤɨɣ ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɢɡɦɟɪɟɧɢɹ ɜ ɜɨɡɞɭɯɟ ɪɚɛɨɱɟɣ ɡɨɧɵ ɢ 
ɚɬɦɨɫɮɟɪɵ ɨɬ 1 ɞɨ 8 ɜɟɳɟɫɬɜ [12]. 

ALTAIR – ɷɬɨ ɧɚɞёɠɧɵɣ ɜɵɫɨɤɨɤɚɱɟɫɬɜɟɧɧɵɣ ɨɞɧɨɤɚɧɚɥɶɧɵɣ ɫɢɝɧɚɥɢɡɚɬɨɪ ɫ 
ɞɚɬɱɢɤɨɦ ɧɚ H2S, CO ɢɥɢ O2 (ɪɢɫ. 6). 

 

 
 

Ɋɢɫɭɧɨɤ 6 – Ɉɛɳɢɣ ɜɢɞ ɫɢɝɧɚɥɢɡɚɬɨɪɚ Ⱥɥɶɬɚɢɪ 
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Ƚɚɡɨɚɧɚɥɢɡɚɬɨɪ ALTAIR (Ⱥɥɶɬɚɢɪ) ɦɨɠɟɬ ɩɪɢɦɟɧɹɬɶɫɹ ɜ ɫɚɦɵɯ ɫɭɪɨɜɵɯ ɭɫɥɨɜɢɹɯ 
ɷɤɫɩɥɭɚɬɚɰɢɢ, ɧɚɩɪɢɦɟɪ, ɜ ɧɟɮɬɟɝɚɡɨɜɨɣ ɢ ɯɢɦɢɱɟɫɤɨɣ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ, ɫɬɪɨɢɬɟɥɶɫɬɜɟ, 
ɷɧɟɪɝɟɬɢɤɟ, ɜ ɩɨɠɚɪɧɨɣ ɨɯɪɚɧɟ, ɚ ɬɚɤɠɟ ɜ ɪɚɡɥɢɱɧɵɯ ɨɛɥɚɫɬɹɯ ɩɪɨɢɡɜɨɞɫɬɜɚ. 

ɋɢɝɧɚɥɢɡɚɬɨɪ ɢɫɩɨɥɶɡɭɟɬɫɹ ɧɟ ɞɥɹ ɢɡɦɟɪɟɧɢɹ, ɚ ɢɫɤɥɸɱɢɬɟɥɶɧɨ ɞɥɹ ɤɨɧɬɪɨɥɹ 
ɭɪɨɜɧɹ ɤɨɧɰɟɧɬɪɚɰɢɢ ɝɚɡɚ ɜ ɨɤɪɭɠɚɸɳɟɦ ɜɨɡɞɭɯɟ. Ⱦɚɬɱɢɤɢ ɹɜɥɹɸɬɫɹ ɧɟɡɚɦɟɧɹɟɦɵɦɢ, ɚ 
ɩɪɢɛɨɪ ɪɚɛɨɬɚɟɬ ɧɟɩɪɟɪɵɜɧɨ ɜ ɬɟɱɟɧɢɟ ɞɜɭɯ ɥɟɬ ɫ ɦɨɦɟɧɬɚ ɚɤɬɢɜɚɰɢɢ. 

ɉɪɢɛɨɪɵ ɞɥɹ ɢɡɦɟɪɟɧɢɹ ɦɚɫɫɨɜɨɣ ɤɨɧɰɟɧɬɪɚɰɢɢ ɜɪɟɞɧɵɯ ɜɟɳɟɫɬɜ ɜ 
ɚɬɦɨɫɮɟɪɧɨɦ ɜɨɡɞɭɯɟ.  

Ⱥɫɩɢɪɚɬɨɪ ɉɍ-4ɗ ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɨɬɛɨɪɚ ɩɪɨɛ ɜɨɡɞɭɯɚ, ɩɚɪɨɜ 
ɢ ɚɷɪɨɡɨɥɟɣ (ɜ ɪɚɛɨɱɟɣ ɡɨɧɟ, ɚɬɦɨɫɮɟɪɟ ɢ ɩɪɨɦɵɲɥɟɧɧɵɯ ɜɵɛɪɨɫɚɯ) ɞɥɹ ɩɪɨɜɟɞɟɧɢɹ 
ɫɚɧɢɬɚɪɧɨɝɨ ɢ ɷɤɨɥɨɝɢɱɟɫɤɨɝɨ ɤɨɧɬɪɨɥɹ (ɪɢɫ. 7). 

 

 
 

Ɋɢɫɭɧɨɤ 7 – Ɉɛɳɢɣ ɜɢɞ ɚɫɩɢɪɚɬɨɪɚ ɉɍ-4ɗ 
 

ɉɪɢɧɰɢɩ ɞɟɣɫɬɜɢɹ ɚɫɩɢɪɚɬɨɪɚ ɨɫɧɨɜɚɧ ɧɚ ɫɨɡɞɚɧɢɢ ɩɟɪɟɩɚɞɚ ɞɚɜɥɟɧɢɹ ɫɨ 
ɫɬɚɛɢɥɶɧɵɦɢ ɩɚɪɚɦɟɬɪɚɦɢ, ɡɚ ɫɱёɬ ɤɨɬɨɪɨɝɨ ɩɪɨɫɚɫɵɜɚɟɬɫɹ ɨɬɛɢɪɚɟɦɚɹ ɩɪɨɛɚ ɜɨɡɞɭɯɚ, 
ɢ ɢɡɦɟɪɹɟɬɫɹ ɨɛɴёɦ ɷɬɨɣ ɩɪɨɛɵ. ɉɨ ɞɨɫɬɢɠɟɧɢɢ ɡɚɞɚɧɧɨɝɨ ɨɛɴɟɦɚ ɚɫɩɢɪɚɬɨɪɵ 
ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɜɵɤɥɸɱɚɸɬɫɹ. 

Ʉ ɞɨɫɬɨɢɧɫɬɜɚɦ ɞɚɧɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɦɨɠɧɨ ɨɬɧɟɫɬɢ ɭɞɨɛɫɬɜɨ ɜ ɷɤɫɩɥɭɚɬɚɰɢɢ, 
ɲɢɪɨɤɢɣ ɫɩɟɤɬɪ ɢɫɩɨɥɶɡɨɜɚɧɢɹ, ɭɞɨɛɫɬɜɨ ɜ ɨɛɫɥɭɠɢɜɚɧɢɢ.  

Ⱥɫɩɢɪɚɬɨɪ ɉȺ-40Ɇ-1 ɩɪɨɢɡɜɨɞɢɬ ɚɜɬɨɦɚɬɢɱɟɫɤɢɣ ɡɚɛɨɪ ɩɪɨɛ ɩɚɪɨɜ, ɝɚɡɨɜ ɢ 
ɚɷɪɨɡɨɥɟɣ ɜ ɚɬɦɨɫɮɟɪɧɨɦ ɜɨɡɞɭɯɟ, ɜ ɜɨɡɞɭɯɟ ɪɚɛɨɱɢɯ ɡɨɧ, ɞɥɹ ɨɫɭɳɟɫɬɜɥɟɧɢɹ ɤɨɧɬɪɨɥɹ 
ɩɪɟɜɵɲɟɧɢɹ ɦɚɤɫɢɦɚɥɶɧɨ-ɞɨɩɭɫɬɢɦɵɯ ɩɨɤɚɡɚɬɟɥɟɣ ɡɚɝɪɹɡɧɟɧɢɣ, ɚ ɬɚɤɠɟ ɞɥɹ 
ɩɪɨɜɟɞɟɧɢɹ ɷɤɨɥɨɝɢɱɟɫɤɨɝɨ ɢ ɫɚɧɢɬɚɪɧɨɝɨ ɤɨɧɬɪɨɥɹ (ɪɢɫ. 8). 

 

 
 

Ɋɢɫɭɧɨɤ 8 – Ɉɛɳɢɣ ɜɢɞ ɚɫɩɢɪɚɬɨɪɚ ɉȺ-40Ɇ-1 
 
ɉɪɢɧɰɢɩ ɞɟɣɫɬɜɢɹ ɞɚɧɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɨɫɧɨɜɚɧ ɧɚ ɩɪɨɤɚɱɢɜɚɧɢɢ ɡɚɛɨɪɧɨɝɨ 

ɜɨɡɞɭɯɚ ɱɟɪɟɡ ɮɢɥɶɬɪɭɸɳɢɣ ɷɥɟɦɟɧɬ ɢ ɪɨɬɚɦɟɬɪ ɫ ɨɩɪɟɞɟɥɟɧɧɨɣ ɫɤɨɪɨɫɬɶɸ ɫ ɡɚɞɚɧɧɵɦ 
ɜɪɟɦɟɧɟɦ. Ʌɢɛɨ ɱɟɪɟɡ ɷɥɟɤɬɪɨɧɧɵɣ ɞɚɬɱɢɤ, ɤɨɬɨɪɵɣ ɫɪɚɡɭ ɪɟɝɢɫɬɪɢɪɭɟɬ ɩɨɤɚɡɚɧɢɹ 
ɨɛɴɟɦɚ ɢ ɪɚɫɯɨɞɚ. 

Ɉɛɨɪɭɞɨɜɚɧɢɟ ɞɥɹ ɤɨɧɬɪɨɥɹ ɚɷɪɨɢɨɧɧɨɝɨ ɫɨɫɬɚɜɚ ɜɨɡɞɭɯɚ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ 
ɩɨɦɟɳɟɧɢɣ. 

ɂɡɦɟɪɢɬɟɥɶ ɚɷɪɨɢɨɧɨɜ ɋɚɩɮɢɪ-γɆ ɦɨɠɟɬ ɧɚɣɬɢ ɩɪɢɦɟɧɟɧɢɟ ɩɪɢ ɩɪɨɢɡɜɨɞɫɬɜɟ 
ɢɡɞɟɥɢɣ ɦɢɤɪɨɷɥɟɤɬɪɨɧɧɨɣ ɬɟɯɧɢɤɢ («ɱɢɫɬɵɟ ɤɨɦɧɚɬɵ»), ɜ ɤɨɦɩɶɸɬɟɪɧɵɯ ɤɥɚɫɫɚɯ, ɜ 
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ɡɚɥɚɯ ɜɵɱɢɫɥɢɬɟɥɶɧɵɯ ɰɟɧɬɪɨɜ, ɬɟɤɫɬɢɥɶɧɨɣ, ɩɨɥɢɝɪɚɮɢɱɟɫɤɨɣ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ ɫ 
ɰɟɥɶɸ ɤɨɧɬɪɨɥɹ ɡɚ ɨɛɟɫɩɟɱɟɧɢɟɦ ɧɨɪɦɚɥɶɧɨɝɨ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ ɫɨɫɬɨɹɧɢɹ ɱɟɥɨɜɟɤɚ 
ɜ ɩɨɦɟɳɟɧɢɹɯ ɫ ɢɫɤɭɫɫɬɜɟɧɧɵɦ ɦɢɤɪɨɤɥɢɦɚɬɨɦ [9] (ɪɢɫ. 9). 

 
Ɋɢɫɭɧɨɤ λ – Ɉɛɳɢɣ ɜɢɞ ɢɡɦɟɪɢɬɟɥɹ ɚɷɪɨɢɨɧɨɜ ɋɚɩɮɢɪ-γɆ 

 
Ʉ ɞɨɫɬɨɢɧɫɬɜɚɦ ɦɨɠɧɨ ɨɬɧɟɫɬɢμ ɩɨɤɚɡɚɧɢɹ ɫɱɟɬɱɢɤɚ ɧɟ ɡɚɜɢɫɹɬ ɨɬ ɬɟɦɩɟɪɚɬɭɪɵ ɢ 

ɜɥɚɠɧɨɫɬɢ, ɱɬɨ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɛɨɥɶɲɢɦ ɞɢɚɦɟɬɪɨɦ ɚɫɩɢɪɚɰɢɨɧɧɨɣ ɤɚɦɟɪɵ; ɩɪɢɛɨɪ 
ɢɡɦɟɪɹɟɬ ɧɟ ɷɥɟɤɬɪɢɱɟɫɤɭɸ ɩɪɨɜɨɞɢɦɨɫɬɶ ɜɨɡɞɭɯɚ, ɨɰɟɧɢɜɚɹ ɢɨɧɧɵɣ ɫɨɫɬɚɜ, ɚ 
ɩɪɨɢɡɜɨɞɢɬ ɡɚɦɟɪɵ ɤɨɧɰɟɧɬɪɚɰɢɢ ɫɚɦɢɯ ɢɨɧɨɜ; ɛɨɥɶɲɨɣ ɪɚɡɦɟɪ ɚɫɩɢɪɚɰɢɨɧɧɨɣ ɤɚɦɟɪɵ 
ɨɛɟɫɩɟɱɢɜɚɟɬ ɜɵɫɨɤɭɸ ɞɨɫɬɨɜɟɪɧɨɫɬɶ ɪɟɡɭɥɶɬɚɬɨɜ ɢɡɦɟɪɟɧɢɹ, ɨɫɨɛɟɧɧɨ ɩɪɢ 
ɤɨɧɰɟɧɬɪɚɰɢɢ ɢɨɧɨɜ ɫɜɵɲɟ 100,000 ɜ ɤɭɛ. ɫɦ; ɜɨɡɦɨɠɧɨ ɢɡɦɟɪɟɧɢɟ ɫɪɟɞɧɢɯ ɡɧɚɱɟɧɢɣ 
ɢɨɧɢɡɚɰɢɢ ɡɚ ɡɚɞɚɧɧɵɣ ɩɪɨɦɟɠɭɬɨɤ ɜɪɟɦɟɧɢ. 

ȼɵɜɨɞɵ. ɂɡɜɟɫɬɧɨ, ɱɬɨ ɡɚɝɪɹɡɧɟɧɢɹ ɜɨɡɞɭɯɚ ɪɚɛɨɱɟɣ ɡɨɧɵ ɦɟɥɤɨɞɢɫɩɟɪɫɧɨɣ 
ɩɵɥɶɸ, ɝɚɡɚɦɢ, ɚɷɪɨɡɨɥɹɦɢ ɧɚɧɨɫɢɬ ɡɧɚɱɢɬɟɥɶɧɵɣ ɜɪɟɞ ɡɞɨɪɨɜɶɸ ɪɚɛɨɱɢɦ, ɨɫɟɞɚɹ ɜ 
ɥɟɝɤɢɯ, ɱɬɨ ɹɜɥɹɟɬɫɹ ɩɪɟɞɩɨɫɵɥɤɨɣ ɤ ɨɛɪɚɡɨɜɚɧɢɸ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɨɝɨ ɡɚɛɨɥɟɜɚɧɢɹ. 

Ⱦɥɹ ɪɟɲɟɧɢɹ ɞɚɧɧɨɣ ɩɪɨɛɥɟɦɵ ɧɚɦɢ ɛɵɥ ɩɪɨɜɟɞɟɧ ɫɪɚɜɧɢɬɟɥɶɧɵɣ ɚɧɚɥɢɡ 
ɫɨɜɪɟɦɟɧɧɵɯ ɫɬɚɰɢɨɧɚɪɧɵɯ ɝɚɡɨɚɧɚɥɢɡɚɬɨɪɨɜ, ɢɯ ɨɫɧɨɜɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ, 
ɞɨɫɬɨɢɧɫɬɜɚ ɢ ɧɟɞɨɫɬɚɬɤɢ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɜɯɨɞɹɳɟɝɨ ɜ ɞɚɧɧɭɸ ɝɪɭɩɩɭ. 

ɇɚ ɨɫɧɨɜɚɧɢɢ ɩɪɨɜɟɞɟɧɧɨɝɨ ɨɬɛɨɪɚ ɩɪɟɞɥɨɠɟɧɚ ɨɪɢɝɢɧɚɥɶɧɚɹ ɤɥɚɫɫɢɮɢɤɚɰɢɹ 
ɫɪɟɞɫɬɜ ɢɡɦɟɪɟɧɢɣ ɫɨɞɟɪɠɚɧɢɹ ɩɵɥɢ ɢ ɜɪɟɞɧɵɯ ɜɟɳɟɫɬɜ ɩɪɢ ɜɵɩɨɥɧɟɧɢɢ ɪɚɡɥɢɱɧɵɯ 
ɪɚɛɨɬ ɧɚ ɩɨɬɟɧɰɢɚɥɶɧɨ ɨɩɚɫɧɵɯ ɬɟɪɪɢɬɨɪɢɹɯ ɢɥɢ ɜ ɩɨɦɟɳɟɧɢɹɯ.  

Ɉɩɪɟɞɟɥɟɧɵ ɧɚɢɛɨɥɟɟ ɩɪɟɞɩɨɱɬɢɬɟɥɶɧɵɟ ɝɚɡɨɚɧɚɥɢɡɚɬɨɪɵ ɞɥɹ ɪɟɚɥɢɡɚɰɢɢ 
ɩɪɨɝɪɚɦɦɵ ɢɫɫɥɟɞɨɜɚɧɢɣ ɩɨ ɨɰɟɧɤɟ ɜɨɡɞɭɯɚ ɪɚɛɨɱɟɣ ɡɨɧɵ. 
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