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Ⱥɧɧɨɬɚɰɢɹ  
ȼ ɞɚɧɧɨɣ ɫɬɚɬɶɟ ɫɬɚɜɢɬɫɹ ɡɚɞɚɱɚ ɪɚɫɫɦɨɬɪɟɬɶ ɷɮɮɟɤɬ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɨɝɨ ɢɡɥɭɱɟɧɢɹ ɨɬ 
ɛɚɡɨɜɵɯ ɫɬɚɧɰɢɣ ɦɨɛɢɥɶɧɵɯ ɨɩɟɪɚɬɨɪɨɜ. Ɂɚɱɚɫɬɭɸ ɭɪɨɜɧɢ ɢɡɥɭɱɟɧɢɹ ɩɪɟɜɵɲɚɸɬ 
ɩɪɟɞɟɥɶɧɨ ɞɨɩɭɫɬɢɦɵɟ ɭɫɥɨɜɢɹ ɢ ɧɟ ɫɨɨɬɜɟɬɫɬɜɭɸɬ ɫɚɧɢɬɚɪɧɵɦ ɧɨɪɦɚɦ, ɡɚɤɨɧɨɞɚɬɟɥɶɧɨ 
ɡɚɤɪɟɩɥɟɧɧɵɦ ɜ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ. Ɍɚɤɠɟ ɧɟɨɛɯɨɞɢɦɨ ɨɛɪɚɬɢɬɶ ɜɧɢɦɚɧɢɟ ɧɚ 
ɩɪɨɛɥɟɦɵ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɨɣ ɫɨɜɦɟɫɬɢɦɨɫɬɢ ɪɚɞɢɨɷɥɟɤɬɪɨɧɧɵɯ ɫɪɟɞɫɬɜ. 
Ɉɞɧɚɤɨ ɜ ɧɚɭɱɧɨɣ ɫɪɟɞɟ ɩɪɨɜɟɞɟɧɨ ɧɟɞɨɫɬɚɬɨɱɧɨ ɢɫɫɥɟɞɨɜɚɧɢɣ, ɩɨɞɬɜɟɪɠɞɚɸɳɢɯ ɢɥɢ 
ɨɩɪɨɜɟɪɝɚɸɳɢɯ ɞɚɧɧɵɟ ɫɜɟɞɟɧɢɹ. ȼ ɪɚɛɨɬɟ ɩɪɟɞɥɚɝɚɸɬɫɹ ɲɚɝɢ, ɧɚɩɪɚɜɥɟɧɧɵɟ ɧɚ ɪɟɲɟɧɢɟ 
ɫɭɳɟɫɬɜɭɸɳɢɯ ɩɪɨɛɥɟɦ. ȼɨ-ɩɟɪɜɵɯ, ɛɵɥɚ ɨɩɢɫɚɧɚ ɦɟɬɨɞɢɤɚ ɢɡɦɟɪɟɧɢɣ 
ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɨɝɨ ɢɡɥɭɱɟɧɢɹ, ɧɚ ɨɫɧɨɜɟ ɭɠɟ ɢɦɟɸɳɢɯɫɹ ɞɚɧɧɵɯ, ɞɥɹ ɦɨɧɢɬɨɪɢɧɝɚ 
ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ. ȼɨ-ɜɬɨɪɵɯ, ɞɥɹ ɦɢɧɢɦɢɡɚɰɢɢ ɧɟɝɚɬɢɜɧɨɝɨ ɜɥɢɹɧɢɹ ɪɚɞɢɨɬɟɯɧɢɱɟɫɤɨɝɨ 
ɭɫɬɪɨɣɫɬɜɚ, ɧɚ ɧɨɪɦɚɥɶɧɭɸ ɪɚɛɨɬɭ ɞɪɭɝɢɯ ɭɫɬɪɨɣɫɬɜ, ɛɵɥ ɩɪɨɜɟɞɟɧ ɚɧɚɥɢɡ ɟɝɨ 
ɤɨɥɢɱɟɫɬɜɟɧɧɵɯ ɢ ɤɚɱɟɫɬɜɟɧɧɵɯ ɪɟɡɭɥɶɬɚɬɨɜ. 
ɇɚ ɫɟɝɨɞɧɹɲɧɢɣ ɞɟɧɶ ɞɥɹ ɦɢɧɢɦɢɡɚɰɢɢ ɫɨɩɭɬɫɬɜɭɸɳɢɯ ɩɪɨɛɥɟɦ ɟɫɬɶ ɜɫɟ ɧɟɨɛɯɨɞɢɦɵɟ 
ɪɟɫɭɪɫɵ. Ɍɚɤ, ɩɪɨɛɥɟɦɚ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɨɣ ɫɨɜɦɟɫɬɢɦɨɫɬɢ ɪɚɞɢɨɷɥɟɤɬɪɨɧɧɵɯ ɫɪɟɞɫɬɜ 
ɪɟɲɚɟɬɫɹ ɬɨɥɶɤɨ ɩɭɬɟɦ ɤɨɦɩɥɟɤɫɧɨɝɨ ɩɨɞɯɨɞɚ, ɚ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɨɟ ɢɡɥɭɱɟɧɢɟ ɨɬ ɛɚɡɨɜɵɯ 
ɫɬɚɧɰɢɣ ɨɩɟɪɚɬɨɪɨɜ, ɢ ɟɝɨ ɩɪɟɜɵɲɟɧɢɟ ɧɟɨɛɯɨɞɢɦɨ ɫɢɫɬɟɦɚɬɢɱɟɫɤɢ ɩɪɨɜɟɪɹɬɶ. 
Ʉɥɸɱɟɜɵɟ ɫɥɨɜɚ: ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɨɟ ɩɨɥɟ; ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɨɟ ɢɡɥɭɱɟɧɢɟ; ɪɚɞɢɨɩɨɞɜɢɠɧɵɟ 
ɭɫɬɪɨɣɫɬɜɚ; ɛɚɡɨɜɵɟ ɫɬɚɧɰɢɢ; ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɵɣ ɦɨɧɢɬɨɪɢɧɝ; ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɚɹ 
ɫɨɜɦɟɫɬɢɦɨɫɬɶ; ɫɚɧɢɬɚɪɧɵɟ ɧɨɪɦɵ ɢ ɩɪɚɜɢɥɚ. 
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Ⱥbstract 
This article aims to consider the effect of electromagnetic radiation from the base stations of 

mobile operators. Often the radiation levels exceed the maximum permissible conditions and do 

not correspond to the sanitary norms legislatively fixed in the Russian Federation. It is also 

necessary to pay attention to the problems of electromagnetic compatibility of radio electronic 

devices. 

However, in the scientific environment, there is insufficient research confirming or refuting this 

information. The paper proposes steps aimed at solving existing problems. First, the method of 

measuring electromagnetic radiation, based on the data already available, was described for 

monitoring the environment. Secondly, in order to minimize the negative impact of the radio 
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engineering device, on the normal operation of other devices, an analysis was made of its 

quantitative and qualitative results. 

To date, to minimize the attendant problems, there are all the necessary resources. So, the 

problem of electromagnetic compatibility of radio-electronic means is solved only by a complex 

approach, and electromagnetic radiation from the operator's base stations, and its excess should 

be systematically checked. 

Keywords: electromagnetic field; electromagnetic radiation; radio-mobile devices; base stations; 

electromagnetic monitoring; electromagnetic compatibility; sanitary norms and rules. 

 

ȼȼȿȾȿɇɂȿ 
ɀɢɡɧɶ ɫɨɜɪɟɦɟɧɧɨɝɨ ɱɟɥɨɜɟɤɚ ɭɠɟ ɧɟɫɤɨɥɶɤɨ ɞɟɫɹɬɢɥɟɬɢɣ ɧɚɯɨɞɢɬɫɹ ɩɨɞ ɜɥɢɹɧɢɟɦ 

ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɵɯ ɩɨɥɟɣ. ȼɬɨɪɚɹ ɩɨɥɨɜɢɧɚ ɞɜɚɞɰɚɬɨɝɨ ɜɟɤɚ ɨɡɧɚɦɟɧɨɜɚɥɚɫɶ ɨɝɪɨɦɧɵɦ ɪɵɜɤɨɦ ɜ 
ɨɛɥɚɫɬɢ ɪɚɞɢɨɷɥɟɤɬɪɨɧɢɤɢ, ɫɢɫɬɟɦ ɛɟɫɩɪɨɜɨɞɧɨɣ ɫɜɹɡɢ, ɷɥɟɤɬɪɨɷɧɟɪɝɟɬɢɤɢ. Ɋɹɞɨɦ, ɧɟɡɚɦɟɬɧɨ ɞɥɹ 
ɧɚɫ, ɪɚɛɨɬɚɸɬ ɦɨɳɧɵɟ ɪɚɞɢɨɩɟɪɟɞɚɸɳɢɟ ɭɫɬɪɨɣɫɬɜɚ ɬɟɥɟ-ɪɚɞɢɨɩɟɪɟɞɚɸɳɢɯ ɰɟɧɬɪɨɜ, ɚɧɬɟɧɧ 
ɛɚɡɨɜɵɯ ɫɬɚɧɰɢɣ, ɤɨɬɨɪɵɟ ɢɡɥɭɱɚɸɬ ɜ ɩɪɨɫɬɪɚɧɫɬɜɨ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɭɸ ɷɧɟɪɝɢɸ. ȼ ɬɟɱɟɧɢɟ 
ɩɨɫɥɟɞɧɢɯ ɞɜɭɯ ɞɟɫɹɬɢɥɟɬɢɣ ɜɟɥɢɱɢɧɵ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɢ ɦɚɝɧɢɬɧɵɯ ɩɨɥɟɣ ɭɜɟɥɢɱɢɥɢɫɶ 
ɦɧɨɝɨɤɪɚɬɧɨ. 

Ʉɚɠɞɵɣ ɞɟɧɶ ɦɢɥɥɢɨɧɵ ɥɸɞɟɣ ɩɨɞɜɟɪɝɚɸɬɫɹ ɜɨɡɞɟɣɫɬɜɢɸ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɨɝɨ ɩɨɥɹ, 
ɜɵɡɵɜɚɟɦɨɝɨ ɤɨɦɩɶɸɬɟɪɚɦɢ, ɛɵɬɨɜɨɣ ɬɟɯɧɢɤɨɣ, ɷɥɟɤɬɪɢɱɟɫɤɢɦɢ ɤɚɛɟɥɹɦɢ ɢ ɫɪɟɞɫɬɜɚɦɢ ɫɜɹɡɢ. 
Ɂɧɚɱɢɬɟɥɶɧɚɹ ɱɚɫɬɶ ɧɚɫɟɥɟɧɢɹ Ɋɨɫɫɢɢ ɠɢɜɟɬ ɜ ɱɟɪɬɟ ɝɨɪɨɞɚ ɢ ɩɨɫɬɨɹɧɧɨ ɩɨɞɜɟɪɝɚɟɬɫɹ ɜɨɡɞɟɣɫɬɜɢɸ 
ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɨɝɨ ɩɨɥɹ, ɫɨɡɞɚɜɚɟɦɨɝɨ ɛɚɡɨɜɵɦɢ ɫɬɚɧɰɢɹɦɢ ɨɩɟɪɚɬɨɪɨɜ, ɚɧɬɟɧɧ ɩɟɪɟɞɚɸɳɢɯ 
ɰɟɧɬɪɨɜ, ɧɨ ɡɚ ɷɬɨ ɭɞɨɛɫɬɜɨ ɱɟɥɨɜɟɤɭ ɩɪɢɯɨɞɢɬɫɹ «ɩɥɚɬɢɬɶ». Ȼɟɡɨɩɚɫɧɨɫɬɶ ɱɟɥɨɜɟɤɚ ɨɩɪɟɞɟɥɹɟɬɫɹ 
ɩɪɟɞɟɥɶɧɨ ɞɨɩɭɫɬɢɦɵɦɢ ɡɧɚɱɟɧɢɹɦɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɢɡɥɭɱɚɸɳɟɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɧɚɪɹɞɭ ɫ 
ɦɨɧɢɬɨɪɢɧɝɨɦ ɤɥɸɱɟɜɵɯ ɩɚɪɚɦɟɬɪɨɜ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɨɝɨ ɩɨɥɹ, ɱɬɨ ɜ ɢɬɨɝɟ ɮɨɪɦɢɪɭɟɬ ɛɟɡɨɩɚɫɧɵɟ 
ɭɫɥɨɜɢɹ ɞɥɹ ɠɢɡɧɢ. Ʉɪɨɦɟ ɬɨɝɨ, ɪɚɞɢɨɷɥɟɤɬɪɨɧɧɵɟ ɫɪɟɞɫɬɜɚ, ɢɡɥɭɱɚɸɳɢɟ ɷɧɟɪɝɢɸ, ɫɨɡɞɚɸɬ 
ɞɨɫɬɚɬɨɱɧɨ ɫɢɥɶɧɵɟ ɩɨɦɟɯɢ, ɭɯɭɞɲɚɹ ɬɟɯɧɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ ɪɚɛɨɬɵ ɷɬɢɯ ɭɫɬɪɨɣɫɬɜ. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɚɤɬɭɚɥɶɧɵɦ ɹɜɥɹɟɬɫɹ ɦɨɧɢɬɨɪɢɧɝ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɨɝɨ ɩɨɥɹ, ɤɚɤ ɫ ɬɨɱɤɢ 
ɡɪɟɧɢɹ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɨɣ ɫɨɜɦɟɫɬɢɦɨɫɬɢ ɪɚɞɢɨɬɟɯɧɢɱɟɫɤɢɯ ɫɪɟɞɫɬɜ, ɬɚɤ ɢ ɫ ɬɨɱɤɢ ɡɪɟɧɢɹ 
ɛɟɡɨɩɚɫɧɨɫɬɢ ɠɢɡɧɟɞɟɹɬɟɥɶɧɨɫɬɢ ɱɟɥɨɜɟɤɚ. 

 

ȾȿɃɋɌȼɂȿ ɗɅȿɄɌɊɈɆȺȽɇɂɌɇɈȽɈ ɂɁɅɍɑȿɇɂə ɂ ɗɅȿɄɌɊɈɆȺȽɇɂɌɇɕɃ 
ɆɈɇɂɌɈɊɂɇȽ 

ɗɥɟɤɬɪɨɦɚɝɧɢɬɧɨɟ ɢɡɥɭɱɟɧɢɟ ɞɟɥɹɬ ɧɚ ɩɪɢɪɨɞɧɵɟ ɢ ɚɧɬɪɨɩɨɝɟɧɧɵɟ. Ʉ ɩɟɪɜɵɦ ɨɬɧɨɫɹɬ 

ɦɚɝɧɢɬɧɨɟ ɩɨɥɟ ɧɚɲɟɣ ɩɥɚɧɟɬɵ, ɦɨɥɧɢɢ, ɚ ɬɚɤɠɟ ɪɚɞɢɨɜɨɥɧɵ, ɤɨɬɨɪɵɟ ɡɚɪɨɠɞɚɸɬɫɹ ɜ ɤɨɫɦɨɫɟ 
(ɋɨɥɧɰɟ, ɝɚɥɚɤɬɢɤɢ ɢ ɬ.ɞ.). 

ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɦɟɠɞɭɧɚɪɨɞɧɨɣ ɤɥɚɫɫɢɮɢɤɚɰɢɟɣ ɚɧɬɪɨɩɨɝɟɧɧɵɟ ɢɫɬɨɱɧɢɤɢ 
ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɵɯ ɩɨɥɟɣ ɞɟɥɹɬɫɹ ɧɚ ɞɜɟ ɝɪɭɩɩɵ: 

1 – ɢɫɬɨɱɧɢɤɢ, ɝɟɧɟɪɢɪɭɸɳɢɟ ɤɪɚɣɧɟ ɧɢɡɤɢɟ ɢ ɫɜɟɪɯɧɢɡɤɢɟ ɱɚɫɬɨɬɵ ɨɬ 0Ƚɰ ɞɨ 3 ɤȽɰ; 
2 – ɢɫɬɨɱɧɢɤɢ, ɤɨɬɨɪɵɟ ɝɟɧɟɪɢɪɭɸɬ ɢɡɥɭɱɟɧɢɟ ɜ ɪɚɞɢɨɱɚɫɬɨɬɧɨɦ ɞɢɚɩɚɡɨɧɟ ɨɬ 30 ɤȽɰ ɞɨ  

300 ȽȽɰ, ɜɤɥɸɱɚɹ ɫɜɟɪɯɜɵɫɨɤɢɟ ɱɚɫɬɨɬɵ ɨɬ 300 ɆȽɰ ɞɨ 300 ȽȽɰ. 
ɇɚ ɫɟɝɨɞɧɹɲɧɢɣ ɞɟɧɶ ɜ ɧɚɲɭ ɠɢɡɧɶ ɤɪɟɩɤɨ ɜɨɲɥɢ ɦɨɛɢɥɶɧɵɟ ɬɟɥɟɮɨɧɵ. ȿɫɥɢ ɜ 1997 ɝɨɞɭ 

ɱɢɫɥɨ ɩɨɥɶɡɨɜɚɬɟɥɟɣ ɫɨɬɨɜɨɣ ɫɜɹɡɶɸ ɜ Ɋɨɫɫɢɢ ɫɨɫɬɚɜɥɹɥɨ 150 ɬɵɫɹɱ ɱɟɥɨɜɟɤ, ɬɨ ɧɚ ɫɟɝɨɞɧɹ ɷɬɚ 
ɰɢɮɪɚ ɞɨɫɬɢɝɥɚ ɭɠɟ 255 ɦɢɥɥɢɨɧɨɜ ɚɛɨɧɟɧɬɨɜ. ɋɨɬɨɜɚɹ ɫɜɹɡɶ, ɤɚɤ ɢ ɜɟɡɞɟ, ɫɨɫɬɨɢɬ ɢɡ ɛɚɡɨɜɵɯ 
ɫɬɚɧɰɢɣ ɢ ɪɚɞɢɨɩɨɞɜɢɠɧɵɯ ɭɫɬɪɨɣɫɬɜ. Ȼɚɡɨɜɵɟ ɫɬɚɧɰɢɢ ɪɚɫɩɨɥɨɠɟɧɵ ɧɚ ɪɚɫɫɬɨɹɧɢɢ ɨɬ  
500 ɦɟɬɪɨɜ ɞɨ 15 ɤɢɥɨɦɟɬɪɨɜ ɞɪɭɝ ɨɬ ɞɪɭɝɚ, ɨɛɪɚɡɭɹ ɦɟɠɞɭ ɫɨɛɨɣ ɫɟɬɶ (ɫɨɬɵ). ɉɟɪɟɞɚɱɚ ɞɚɧɧɵɯ 
ɦɟɠɞɭ ɛɚɡɨɜɵɦɢ ɫɬɚɧɰɢɹɦɢ ɩɪɨɢɫɯɨɞɢɬ ɩɨ ɬɪɚɧɫɩɨɪɬɧɨɣ ɫɟɬɢ: ɪɚɞɢɨɪɟɥɟɣɧɚɹ ɥɢɧɢɹ ɥɢɛɨ 
ɜɨɥɨɤɨɧɧɨ-ɨɩɬɢɱɟɫɤɚɹ ɥɢɧɢɹ ɫɜɹɡɢ. 

Ɋɚɞɢɨɩɨɞɜɢɠɧɵɟ ɭɫɬɪɨɣɫɬɜɚ (ɦɨɛɢɥɶɧɵɟ ɬɟɥɟɮɨɧɵ) ɪɚɛɨɬɚɸɬ ɧɚ ɱɚɫɬɨɬɚɯ 450 – 1800 ɆȽɰ. 
ɑɚɫɬɨɬɚ ɢ ɜɢɞɵ ɜɚɪɢɚɧɬɨɜ ɡɚɜɢɫɢɬ ɨɬ ɬɢɩɚ ɫɨɬɨɜɨɣ ɫɜɹɡɢ. ɇɚ ɞɚɧɧɵɣ ɦɨɦɟɧɬ ɨɫɧɨɜɧɨɣ 
ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɨɣ ɫɢɫɬɟɦɨɣ ɫɨɬɨɜɨɣ ɫɜɹɡɢ ɜ Ɋɨɫɫɢɢ ɹɜɥɹɟɬɫɹ GSM – 900/1800 ɆȽɰ. ɂɫɯɨɞɹ ɢɡ 



 ʓˉ˃ː˃ˈ˅ ʠ.ʏ.-ʐ., ʏˎˋ˛ˈ˅˃ ʏ.ʔ., Ц˞ˆ˖˕˃ ʏ.ʜ. ʛˈ˕ˑˇ˞ ˑ˒˓ˈˇˈˎˈːˋˢ ˖˓ˑ˅ːˢ 
ˠˎˈˍ˕˓ˑˏ˃ˆːˋ˕ːˑˆˑ ˒ˑˎˢ ˄ˈ˔˒˓ˑ˅ˑˇː˞˘ ˔ˋ˔˕ˈˏ ˔˅ˢˊˋ, ˋ ˋ˘ ˔ˑˑ˕˅ˈ˕˔˕˅ˋˈ ˕˓ˈ˄ˑ˅˃ːˋˢˏ 
˔˃ːˋ˕˃˓ː˞˘ ːˑ˓ˏ // ʜ˃˖˚ː˞ˌ ˓ˈˊ˖ˎ˟˕˃˕. ʗː˗ˑ˓ˏ˃˙ˋˑːː˞ˈ ˕ˈ˘ːˑˎˑˆˋˋ. – ʡ.3, №1, 2018 
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ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɬɪɟɛɨɜɚɧɢɣ ɩɨɫɬɪɨɟɧɢɹ ɫɨɬɨɜɨɣ ɫɜɹɡɢ, ɞɢɚɝɪɚɦɦɚ ɧɚɩɪɚɜɥɟɧɧɨɫɬɢ ɚɧɬɟɧɧ ɜ 
ɜɟɪɬɢɤɚɥɶɧɨɣ ɩɥɨɫɤɨɫɬɢ ɪɚɫɫɱɢɬɚɧɚ ɬɚɤ, ɱɬɨ ɨɫɧɨɜɧɨɟ ɢɡɥɭɱɟɧɢɟ (ɛɨɥɟɟ 90%) ɫɨɫɪɟɞɨɬɨɱɟɧɚ ɜ 
ɭɡɤɨɦ ɥɭɱɟ. Ⱥɧɬɟɧɧɚ ɧɚɩɪɚɜɥɟɧɚ ɜ ɩɪɨɬɢɜɨɩɨɥɨɠɧɭɸ ɫɬɨɪɨɧɭ ɨɬ ɛɚɡɨɜɨɣ ɫɬɚɧɰɢɢ, ɱɬɨ ɹɜɥɹɟɬɫɹ 
ɧɟɨɛɯɨɞɢɦɵɦ ɭɫɥɨɜɢɟɦ ɞɥɹ ɧɨɪɦɚɥɶɧɨɣ ɪɚɛɨɬɵ ɫɢɫɬɟɦɵ. 

Ȼɚɡɨɜɚɹ ɫɬɚɧɰɢɹ ɦɨɛɢɥɶɧɨɣ ɫɢɫɬɟɦɵ ɫɜɹɡɢ ɹɜɥɹɟɬɫɹ ɪɚɞɢɨɬɟɯɧɢɱɟɫɤɢɦ ɨɛɴɟɤɬɨɦ ɢ ɧɟ 
ɪɚɛɨɬɚɟɬ ɤɪɭɝɥɨɫɭɬɨɱɧɨ. Ɂɚɝɪɭɡɤɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɧɚɥɢɱɢɟɦ ɦɨɛɢɥɶɧɵɯ ɭɫɬɪɨɣɫɬɜ ɜ ɡɨɧɟ 
ɨɛɫɥɭɠɢɜɚɧɢɹ ɤɨɧɤɪɟɬɧɨɣ ɛɚɡɨɜɨɣ ɫɬɚɧɰɢɢ ɢ ɢɯ ɜɨɡɦɨɠɧɨɫɬɶɸ ɜɨɫɩɨɥɶɡɨɜɚɬɶɫɹ ɚɩɩɚɪɚɬɨɦ ɞɥɹ 
ɪɚɡɝɨɜɨɪɚ, ɱɬɨ, ɜ ɫɜɨɸ ɨɱɟɪɟɞɶ, ɡɚɜɢɫɢɬ ɨɬ ɜɪɟɦɟɧɢ ɫɭɬɨɤ, ɪɚɫɩɨɥɨɠɟɧɢɹ ɛɚɡɨɜɨɣ ɫɬɚɧɰɢɢ ɢ ɞɪ. ȼ 
ɧɨɱɧɨɟ ɜɪɟɦɹ ɫɭɬɨɤ ɧɚɝɪɭɡɤɚ ɧɚ ɛɚɡɨɜɵɟ ɫɬɚɧɰɢɢ ɩɪɚɤɬɢɱɟɫɤɢ ɪɚɜɧɚ ɧɭɥɸ. 

ɂɫɫɥɟɞɨɜɚɧɢɹ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɨɣ ɨɛɫɬɚɧɨɜɤɢ ɧɚ ɬɟɪɪɢɬɨɪɢɢ, ɩɪɢɥɟɝɚɸɳɟɣ ɤ ɛɚɡɨɜɨɣ 
ɫɬɚɧɰɢɢ, ɛɵɥɢ ɩɪɨɜɟɞɟɧɵ ɫɩɟɰɢɚɥɢɫɬɚɦɢ ȼɵɦɩɟɥɄɨɦ «Ȼɢɥɚɣɧ» ɜ ɝ. Ɇɨɫɤɜɚ. ɉɨ ɪɟɡɭɥɶɬɚɬɚɦ 
ɢɫɫɥɟɞɨɜɚɧɢɹ ɦɨɠɧɨ ɪɟɡɸɦɢɪɨɜɚɬɶ, ɱɬɨ ɜ Ɇɨɫɤɜɟ ɢ Ɇɨɫɤɨɜɫɤɨɣ ɨɛɥɚɫɬɢ ɜ 100% ɫɥɭɱɚɟɜ 
ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɚɹ ɨɛɫɬɚɧɨɜɤɚ ɜ ɩɨɦɟɳɟɧɢɹɯ ɧɟ ɨɬɥɢɱɚɥɚɫɶ ɨɬ ɮɨɧɨɜɨɣ. ɇɚ ɩɪɢɥɟɝɚɸɳɟɣ 
ɬɟɪɪɢɬɨɪɢɢ ɜ 91% ɫɥɭɱɚɟɜ ɡɚɮɢɤɫɢɪɨɜɚɧɧɵɟ ɡɧɚɱɟɧɢɹ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɨɝɨ ɩɨɥɹ ɛɵɥɢ ɜ 50 ɪɚɡ 
ɦɟɧɶɲɟ ɩɪɟɞɟɥɶɧɨ ɞɨɩɭɫɬɢɦɵɯ ɡɧɚɱɟɧɢɣ, ɭɫɬɚɧɨɜɥɟɧɧɨɝɨ ɞɥɹ ɞɚɧɧɨɝɨ ɬɢɩɚ ɛɚɡɨɜɨɣ ɫɬɚɧɰɢɢ. 
Ɇɚɤɫɢɦɚɥɶɧɨɟ ɢɡɥɭɱɟɧɢɟ ɩɪɢ ɢɡɦɟɪɟɧɢɹɯ, ɦɟɧɶɲɟɟ ɩɪɟɞɟɥɶɧɨ ɞɨɩɭɫɬɢɦɵɯ ɡɧɚɱɟɧɢɣ ɜ 10 ɪɚɡ, 
ɛɵɥɨ ɡɚɪɟɝɢɫɬɪɢɪɨɜɚɧɨ ɭ ɡɞɚɧɢɹ, ɧɚ ɤɨɬɨɪɨɦ ɭɫɬɚɧɨɜɥɟɧɨ ɫɪɚɡɭ ɬɪɢ ɛɚɡɨɜɵɟ ɫɬɚɧɰɢɢ ɪɚɡɧɵɯ 
ɫɬɚɧɞɚɪɬɨɜ.  

ɂɦɟɸɳɢɟɫɹ ɧɚɭɱɧɵɟ ɞɚɧɧɵɟ ɢ ɫɭɳɟɫɬɜɭɸɳɚɹ ɫɢɫɬɟɦɚ ɫɚɧɢɬɚɪɧɨ-ɝɢɝɢɟɧɢɱɟɫɤɨɝɨ ɤɨɧɬɪɨɥɹ 
ɩɪɢ ɜɜɟɞɟɧɢɢ ɜ ɷɤɫɩɥɭɚɬɚɰɢɸ ɛɚɡɨɜɵɯ ɫɬɚɧɰɢɣ ɫɨɬɨɜɨɣ ɫɜɹɡɢ ɩɨɡɜɨɥɹɸɬ ɩɪɢɱɢɫɥɢɬɶ ɛɚɡɨɜɵɟ 
ɫɬɚɧɰɢɢ ɫɨɬɨɜɨɣ ɫɜɹɡɢ ɤ ɧɚɢɛɨɥɟɟ ɷɤɨɥɨɝɢɱɟɫɤɢ ɢ ɫɚɧɢɬɚɪɧɨ-ɝɢɝɢɟɧɢɱɟɫɤɢ ɛɟɡɨɩɚɫɧɵɦ ɫɢɫɬɟɦɚɦ 
ɫɜɹɡɢ. 
 

ɄɈɇɌɊɈɅɖ ɍɊɈȼɇȿɃ ɗɅȿɄɌɊɈɆȺȽɇɂɌɇɈȽɈ ɉɈɅə ɊȺȾɂɈɋɊȿȾɋɌȼ 

ɗɥɟɤɬɪɨɦɚɝɧɢɬɧɵɣ ɦɨɧɢɬɨɪɢɧɝ ɩɪɟɞɩɨɥɚɝɚɟɬ ɨɰɟɧɤɭ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɨɣ ɨɛɫɬɚɧɨɜɤɢ ɧɚ 
ɬɟɪɪɢɬɨɪɢɢ ɪɚɡɦɟɳɟɧɢɹ ɛɚɡɨɜɨɣ ɫɬɚɧɰɢɢ ɧɚ ɜɫɟɯ ɫɬɚɞɢɹɯ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ, ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ 
ɪɟɤɨɧɫɬɪɭɤɰɢɢ ɫ ɰɟɥɶɸ ɫɨɨɬɜɟɬɫɬɜɢɹ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɨɝɨ ɩɨɥɹ ɞɟɣɫɬɜɭɸɳɢɦ ɧɨɪɦɚɬɢɜɚɦ 
ɩɪɟɞɟɥɶɧɨ ɞɨɩɭɫɬɢɦɨɝɨ ɭɪɨɜɧɹ. 

Ⱦɨɤɭɦɟɧɬɚɦɢ, ɪɟɝɥɚɦɟɧɬɢɪɭɸɳɢɦɢ ɦɟɬɨɞɵ ɨɩɪɟɞɟɥɟɧɢɹ ɭɪɨɜɧɟɣ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɨɝɨ ɩɨɥɹ, 
ɹɜɥɹɸɬɫɹ ɦɟɬɨɞɢɱɟɫɤɢɟ ɭɤɚɡɚɧɢɹ. Ⱦɥɹ ɬɨɝɨ, ɱɬɨɛɵ ɢɡɦɟɪɢɬɶ ɭɪɨɜɟɧɶ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɨɝɨ ɩɨɥɹ ɜ 
ɞɢɚɩɚɡɨɧɟ ɱɚɫɬɨɬ 300ɆȽɰ – 2400 ɆȽɰ ɢɫɩɨɥɶɡɭɸɬɫɹ ɫɪɟɞɫɬɜɚ ɢɡɦɟɪɟɧɢɹ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɟ ɞɥɹ 
ɨɩɪɟɞɟɥɟɧɢɹ ɫɪɟɞɧɟɝɨ ɡɧɚɱɟɧɢɹ ɩɥɨɬɧɨɫɬɢ ɩɨɬɨɤɚ ɷɧɟɪɝɢɢ.  

Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɪɟɚɥɶɧɨɝɨ ɫɨɫɬɨɹɧɢɹ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɨɣ ɨɛɫɬɚɧɨɜɤɢ ɜ ɪɚɣɨɧɚɯ ɪɚɡɦɟɳɟɧɢɹ 
ɛɚɡɨɜɵɯ ɫɬɚɧɰɢɣ ɩɪɨɜɨɞɹɬ ɢɧɫɬɪɭɦɟɧɬɚɥɶɧɵɣ ɤɨɧɬɪɨɥɶ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɨɝɨ ɩɨɥɹ. Ɉɩɪɟɞɟɥɟɧɢɟ 
ɩɥɨɬɧɨɫɬɢ ɩɨɬɨɤɚ ɷɧɟɪɝɢɢ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɨɝɨ ɢɡɥɭɱɟɧɢɹ ɨɬ ɦɨɛɢɥɶɧɵɯ ɭɫɬɪɨɣɫɬɜ, ɩɪɨɜɨɞɹɬ ɩɨ 
ɦɟɬɨɞɢɤɚɦ ɢ ɫɪɟɞɫɬɜɚɯ ɢɡɦɟɪɟɧɢɹ, ɢɦɟɸɳɢɯ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɫɟɪɬɢɮɢɤɚɬɵ ɫɨɨɬɜɟɬɫɬɜɢɹ. 
Ɉɫɧɨɜɧɵɦ ɩɭɧɤɬɨɦ, ɨɩɪɟɞɟɥɹɸɳɢɦ ɭɪɨɜɟɧɶ ɩɥɨɬɧɨɫɬɢ ɩɨɬɨɤɚ ɷɧɟɪɝɢɢ ɨɬ ɦɨɛɢɥɶɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ, 
ɹɜɥɹɟɬɫɹ ɟɝɨ ɦɨɳɧɨɫɬɶ. ɍɱɢɬɵɜɚɹ ɢɡɦɟɧɟɧɢɟ ɦɨɳɧɨɫɬɢ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɬɨɝɨ ɧɚɫɤɨɥɶɤɨ ɭɞɚɥɟɧɚ 
ɛɚɡɨɜɚɹ ɫɬɚɧɰɢɹ, ɰɟɥɟɫɨɨɛɪɚɡɧɨ ɩɪɨɜɨɞɢɬɶ ɢɡɦɟɪɟɧɢɹ ɧɚ ɦɚɤɫɢɦɚɥɶɧɨɦ ɭɞɚɥɟɧɢɢ ɩɪɢɦɟɧɢɬɟɥɶɧɨ 
ɢɡɭɱɚɟɦɨɝɨ ɧɚɫɟɥɟɧɧɨɦɭ ɩɭɧɤɬɭ. Ɉɰɟɧɤɚ ɩɥɨɬɧɨɫɬɢ ɩɨɬɨɤɚ ɷɧɟɪɝɢɢ, ɫɨɡɞɚɜɚɟɦɨɣ ɛɚɡɨɜɵɦɢ 
ɫɬɚɧɰɢɹɦɢ ɜ ɞɢɚɩɚɡɨɧɟ ɱɚɫɬɨɬ 300–800 ɆȽɰ, ɩɪɨɜɨɞɢɬɫɹ ɧɚ ɪɚɫɫɬɨɹɧɢɹɯ ɨɬ ɥɢɰɟɜɨɣ ɫɬɨɪɨɧɵ 
ɚɧɬɟɧɧɵ (ɫɦ. ɪɢɫɭɧɨɤ 1). 
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Ɋɢɫ. 1. Ɋɚɫɫɬɨɹɧɢɹ, ɧɚ ɤɨɬɨɪɵɯ ɫɥɟɞɭɟɬ ɩɪɨɜɨɞɢɬɶ ɢɡɦɟɪɟɧɢɹ ɩɥɨɬɧɨɫɬɢ ɩɨɬɨɤɚ ɷɧɟɪɝɢɢ  
ɨɬ ɦɨɛɢɥɶɧɵɯ ɭɫɬɪɨɣɫɬɜ, ɪɚɛɨɬɚɸɳɢɯ ɜ ɞɢɚɩɚɡɨɧɟ ɱɚɫɬɨɬ 300-800 ɆȽɰ 

Fig. 1. The distances from mobile devices operating in the frequency range 300-800 MHz  

at which it is necessary to measure flux density 

 

Ȼɪɚɰɭɤ Ⱥ.Ⱥ., ɂɜɚɧɨɜɚ Ʌ.Ⱥ., əɧɲɢɧɚ ɗ.Ɋ. ɜ ɫɜɨɟɣ ɫɬɚɬɶɟ «Ɂɚɜɢɫɢɦɨɫɬɶ ɜɟɥɢɱɢɧɵ 
ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɨɝɨ ɢɡɥɭɱɟɧɢɹ ɦɨɛɢɥɶɧɵɯ ɬɟɥɟɮɨɧɨɜ ɨɬ ɦɚɪɤɢ ɩɪɨɢɡɜɨɞɢɬɟɥɹ ɢ ɝɨɞɚ ɜɵɩɭɫɤɚ» 
ɡɚɦɟɪɹɥɢ ɭɪɨɜɟɧɶ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɨɝɨ ɢɡɥɭɱɟɧɢɹ ɦɨɛɢɥɶɧɵɯ ɭɫɬɪɨɣɫɬɜ ɪɚɡɧɵɯ ɩɪɨɢɡɜɨɞɢɬɟɥɟɣ ɢ 
ɝɨɞɨɜ ɜɵɩɭɫɤɚ, ɫɪɚɜɧɢɜɚɥɢ ɩɨɥɭɱɟɧɧɵɟ ɞɚɧɧɵɟ ɫ ɩɪɟɞɟɥɶɧɨ ɞɨɩɭɫɬɢɦɵɦɢ ɡɧɚɱɟɧɢɹɦɢ 
ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɨɝɨ ɢɡɥɭɱɟɧɢɹ. ȼ ɪɚɛɨɬɟ ɢɫɩɨɥɶɡɨɜɚɥɫɹ ɢɡɦɟɪɢɬɟɥɶ ɭɪɨɜɧɹ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɨɝɨ 
ɢɡɥɭɱɟɧɢɹ ɉ3-41 (ɫɦ. ɪɢɫɭɧɨɤ 2) ɢ ɚɧɬɟɧɧɚ-ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɶ ɫ ɱɚɫɬɨɬɨɣ 0,3-40 ȽȽɰ ɢ ɢɡɦɟɪɢɬɟɥɹ 
ɩɚɪɚɦɟɬɪɨɜ ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ ɢ ɦɚɝɧɢɬɧɨɝɨ ɩɨɥɟɣ ȼȿ-ɦɟɬɪ-ȺɌ002 (ɫɦ. ɪɢɫɭɧɨɤ 3). 

 

 
 

Ɋɢɫ. 2. ɂɡɦɟɪɢɬɟɥɶ ɭɪɨɜɧɹ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɨɝɨ ɢɡɥɭɱɟɧɢɹ ɉ3-41 

Fig. 2. The measurer of the level of electromagnetic radiation P3-41 
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Ɋɢɫ. 3. ɂɡɦɟɪɢɬɟɥɶ ɩɚɪɚɦɟɬɪɨɜ ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ ɢ ɦɚɝɧɢɬɧɨɝɨ ɩɨɥɟɣ ȼȿ-ɦɟɬɪ-ȺɌ002 

Fig. 3. The measurer of electric and magnetic fields parameters BE-meter-AT002 

 

 

ȼ ɪɚɛɨɬɟ ɬɟɫɬɢɪɨɜɚɥɢɫɶ 34 ɦɨɛɢɥɶɧɵɯ ɭɫɬɪɨɣɫɬɜɚ ɪɚɡɧɵɯ ɩɪɨɢɡɜɨɞɢɬɟɥɟɣ ɢ ɝɨɞɨɜ ɜɵɩɭɫɤɚ, 
ɧɚɢɛɨɥɟɟ ɩɨɩɭɥɹɪɧɵɯ ɧɚ ɪɨɫɫɢɣɫɤɨɦ ɪɵɧɤɟ. ɂɡɦɟɪɟɧɢɹ ɩɪɨɜɨɞɢɥɢɫɶ ɜ ɞɜɭɯ ɪɟɠɢɦɚɯ: ɜ ɪɟɠɢɦɟ 
ɡɜɨɧɤɚ ɢ ɪɟɠɢɦɟ ɨɠɢɞɚɧɢɹ. ɉɨ ɪɟɡɭɥɶɬɚɬɚɦ ɢɡɦɟɪɟɧɢɣ ɜɢɞɧɨ (ɪɢɫɭɧɨɤ 4), ɱɬɨ ɡɧɚɱɟɧɢɹ ɩɥɨɬɧɨɫɬɢ 
ɩɨɬɨɤɚ ɷɧɟɪɝɢɢ ɜ ɪɟɠɢɦɟ ɨɠɢɞɚɧɢɹ ɝɨɪɚɡɞɨ ɧɢɠɟ, ɱɟɦ ɜ ɪɟɠɢɦɟ ɡɜɨɧɤɚ, ɬɚɤɠɟ ɭɪɨɜɟɧɶ ɫɢɥɶɧɨ 
ɨɬɥɢɱɚɟɬɫɹ ɨɬ ɦɨɞɟɥɢ ɦɨɛɢɥɶɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ. ȼ ɪɟɠɢɦɟ ɡɜɨɧɤɚ ɩɥɨɬɧɨɫɬɶ ɩɨɬɨɤɚ ɷɧɟɪɝɢɢ ɜɫɟɯ 
ɬɟɫɬɢɪɭɟɦɵɯ ɭɫɬɪɨɣɫɬɜ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɫɚɧɢɬɚɪɧɨ-ɝɢɝɢɟɧɢɱɟɫɤɢɦ ɧɨɪɦɚɦ, ɤɨɝɞɚ ɤɚɤ ɜ ɪɟɠɢɦɟ 
ɡɜɨɧɤɚ ɭɫɬɪɨɣɫɬɜ Samsung 2007 ɢ 2009 ɝɨɞɨɜ ɜɵɩɭɫɤɚ, ɜɤɭɩɟ ɫ Nokia Lumia 2013 ɩɪɟɜɵɲɚɸɬ 
ɩɪɟɞɟɥɶɧɨ ɞɨɩɭɫɬɢɦɵɣ ɭɪɨɜɟɧɶ. 

ȼ ɯɨɞɟ ɢɫɫɥɟɞɨɜɚɧɢɹ ɚɜɬɨɪɵ ɜɵɞɟɥɢɥɢ ɬɪɢ ɦɚɪɤɢ ɦɨɛɢɥɶɧɵɯ ɭɫɬɪɨɣɫɬɜ: iPhone, Samsung, 

Nokia, ɧɚɢɛɨɥɟɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɵɯ ɜ ɧɚɲɟɣ ɫɬɪɚɧɟ ɢ ɜɵɹɫɧɢɥɢ, ɱɬɨ ɩɪɨɢɡɜɨɞɢɬɟɥɢ ɞɨɛɢɥɢɫɶ 
ɫɧɢɠɟɧɢɹ ɭɪɨɜɧɹ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɨɝɨ ɢɡɥɭɱɟɧɢɹ, ɜ ɬɨ ɜɪɟɦɹ ɤɚɤ ɩɪɨɢɡɜɨɞɢɬɟɥɢ ɦɚɪɤɢ Nokia ɧɟ 
ɭɥɭɱɲɢɥɢ ɷɬɨɬ ɩɨɤɚɡɚɬɟɥɶ (ɪɢɫɭɧɨɤ 5). 

Ⱥɜɬɨɪɵ ɩɪɢɯɨɞɹɬ ɤ ɜɵɜɨɞɭ, ɱɬɨ ɨɫɧɨɜɧɨɟ ɜɨɡɞɟɣɫɬɜɢɟ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɨɝɨ ɢɡɥɭɱɟɧɢɹ ɢɞɟɬ ɜɨ 
ɜɪɟɦɹ ɫɨɜɟɪɲɟɧɢɹ ɡɜɨɧɤɚ, ɤɨɝɞɚ ɤɚɤ ɜ ɪɟɠɢɦɟ ɨɠɢɞɚɧɢɹ – ɷɬɨ ɜɨɡɞɟɣɫɬɜɢɟ ɧɚ ɩɨɪɹɞɨɤ ɧɢɠɟ. 
Ɍɚɤɠɟ ɭɪɨɜɟɧɶ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɨɝɨ ɢɡɥɭɱɟɧɢɹ ɜ ɛɨɥɶɲɟɣ ɫɬɟɩɟɧɢ ɡɚɜɢɫɢɬ ɧɟ ɨɬ ɦɚɪɤɢ ɭɫɬɪɨɣɫɬɜɚ, ɚ 
ɨɬ ɝɨɞɚ ɜɵɩɭɫɤɚ, ɱɟɦ ɬɟɥɟɮɨɧ «ɫɜɟɠɟɟ», ɬɟɦ ɛɨɥɶɲɟ ɨɧ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɫɚɧɢɬɚɪɧɨ-ɝɢɝɢɟɧɢɱɟɫɤɢɦ 
ɬɪɟɛɨɜɚɧɢɹɦ, ɩɪɢɧɹɬɵɦ ɜ Ɋɨɫɫɢɢ. 
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Ɋɢɫ. 4. ɉɥɨɬɧɨɫɬɶ ɩɨɬɨɤɚ ɷɧɟɪɝɢɢ ɭɫɬɪɨɣɫɬɜ ɜ ɪɟɠɢɦɟ ɡɜɨɧɤɚ ɢ ɜ ɪɟɠɢɦɟ ɨɠɢɞɚɧɢɹ 

Fig. 4. The energy density of devices in the call mode and in standby mode 
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Ɋɢɫ. 5. ɉɥɨɬɧɨɫɬɶ ɩɨɬɨɤɚ ɷɧɟɪɝɢɢ ɦɨɛɢɥɶɧɵɯ ɭɫɬɪɨɣɫɬɜ ɩɪɨɢɡɜɨɞɢɬɟɥɟɣ ɜ ɪɟɠɢɦɟ ɡɜɨɧɤɚ  

ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɝɨɞɚ ɜɵɩɭɫɤɚ 

Fig. 5. The energy flow density of mobile devices manufacturers in call mode depending  

on the release year 

 

ɗɅȿɄɌɊɈɆȺȽɇɂɌɇȺə ɋɈȼɆȿɋɌɂɆɈɋɌɖ ɊȺȾɂɈɗɅȿɄɌɊɈɇɇɕɏ ɋɊȿȾɋɌȼ 
ȼ ɫɬɚɬɶɟ «ɉɪɨɛɥɟɦɚ ɨɛɟɫɩɟɱɟɧɢɹ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɨɣ ɫɨɜɦɟɫɬɢɦɨɫɬɢ ɪɚɞɢɨɷɥɟɤɬɪɨɧɧɵɯ 

ɫɪɟɞɫɬɜ» ɚɜɬɨɪɵ: ɘɪɤɨɜ ɇ.Ʉ., Ⱥɧɞɪɟɟɜ ɉ.Ƚ., ɀɭɦɚɛɚɟɜɚ Ⱥ.ɋ. ɨɛɪɚɳɚɸɬ ɜɧɢɦɚɧɢɟ ɧɚ ɨɛɟɫɩɟɱɟɧɢɟ 
ɫɨɜɦɟɫɬɧɨɣ ɪɚɛɨɬɵ ɪɚɡɧɵɯ ɪɚɞɢɨɷɥɟɤɬɪɨɧɧɵɯ ɫɪɟɞɫɬɜ, ɢɯ ɜɡɚɢɦɧɨɝɨ ɧɟɝɚɬɢɜɧɨɝɨ ɜɥɢɹɧɢɹ ɞɪɭɝ ɧɚ 
ɞɪɭɝɚ, ɡɚ ɫɱɟɬ ɝɟɧɟɪɢɪɨɜɚɧɢɹ ɜɡɚɢɦɧɵɯ ɩɨɦɟɯ, ɡɚɬɪɭɞɧɹɸɳɢɟ ɢɯ ɧɨɪɦɚɥɶɧɭɸ ɪɚɛɨɬɭ. 
ɗɥɟɤɬɪɨɦɚɝɧɢɬɧɚɹ ɫɨɜɦɟɫɬɢɦɨɫɬɶ ɫ ɤɚɠɞɵɦ ɝɨɞɨɦ ɡɚɫɬɚɜɥɹɟɬ ɭɞɟɥɹɬɶ ɤ ɫɟɛɟ ɜɫɟ ɛɨɥɶɲɟɟ 
ɜɧɢɦɚɧɢɟ ɨɛɳɟɫɬɜɚ. Ɍɚɤ ɤɚɤ ɜ ɩɨɫɥɟɞɧɟɟ ɜɪɟɦɹ ɟɟ ɢɫɩɨɥɶɡɭɸɬ ɡɥɨɭɦɵɲɥɟɧɧɢɤɢ, ɢ ɧɟ ɬɨɥɶɤɨ ɞɥɹ 
ɩɨɥɭɱɟɧɢɹ ɤɚɤɨɣ-ɥɢɛɨ ɢɧɮɨɪɦɚɰɢɢ, ɧɨ ɢ ɞɥɹ ɟɟ ɭɧɢɱɬɨɠɟɧɢɹ. ɋɢɥɶɧɵɟ ɢɫɬɨɱɧɢɤɢ ɢɡɥɭɱɟɧɢɹ 
ɫɩɨɫɨɛɧɵ ɜɵɜɟɫɬɢ ɢɡ ɫɬɪɨɹ ɷɥɟɤɬɪɨɧɧɵɟ ɛɥɨɤɢ ɯɪɚɧɟɧɢɹ ɢ ɨɛɪɚɛɨɬɤɢ ɢɧɮɨɪɦɚɰɢɢ. ȼɫɥɟɞɫɬɜɢɟ 
ɷɬɨɝɨ ɩɪɨɛɥɟɦɚ ɡɚɳɢɬɵ ɨɬɧɨɫɢɬɫɹ ɤ ɩɪɢɨɪɢɬɟɬɧɵɦ ɡɚɞɚɱɚɦ ɩɨ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɨɣ ɫɨɜɦɟɫɬɢɦɨɫɬɢ, 
ɤɚɤ ɧɚ ɭɪɨɜɧɟ ɤɨɦɩɶɸɬɟɪɧɵɯ ɩɪɨɝɪɚɦɦ, ɬɚɤ ɢ ɧɚ ɭɪɨɜɧɟ ɬɟɥɟɤɨɦɦɭɧɢɤɚɰɢɨɧɧɵɯ ɫɢɫɬɟɦ. 

ɗɥɟɤɬɪɨɦɚɝɧɢɬɧɚɹ ɫɨɜɦɟɫɬɢɦɨɫɬɶ – ɷɬɨ ɫɩɨɫɨɛɧɨɫɬɶ ɪɚɞɢɨɬɟɯɧɢɱɟɫɤɨɝɨ ɫɪɟɞɫɬɜɚ ɫɨɯɪɚɧɹɬɶ 
ɧɨɪɦɚɥɶɧɭɸ ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɶ ɜ ɭɫɥɨɜɢɹɯ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɨɝɨ ɜɨɡɞɟɣɫɬɜɢɹ ɞɪɭɝɨɝɨ ɚɩɩɚɪɚɬɚ. 
Ⱥɜɬɨɪɵ ɜɵɞɟɥɹɸɬ ɧɟɫɤɨɥɶɤɨ ɩɪɢɱɢɧ, ɜɵɡɵɜɚɸɳɢɟ ɩɪɨɛɥɟɦɵ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɨɣ ɫɨɜɦɟɫɬɢɦɨɫɬɢ: 
ɛɨɥɶɲɨɟ ɱɢɫɥɨ ɪɚɞɢɨɷɥɟɤɬɪɨɧɧɵɯ ɫɪɟɞɫɬɜ ɜ ɨɞɧɨɦ ɩɨɦɟɳɟɧɢɢ, ɨɝɪɚɧɢɱɟɧɧɨɫɬɶ ɥɢɛɨ 
ɡɚɝɪɭɠɟɧɧɨɫɬɶ ɞɢɚɩɚɡɨɧɚ ɱɚɫɬɨɬ, ɩɨɜɵɲɚɟɬɫɹ ɢɡɥɭɱɚɸɳɚɹ ɦɨɳɧɨɫɬɶ ɩɟɪɟɞɚɬɱɢɤɨɜ, 
ɧɟɫɨɜɟɪɲɟɧɫɬɜɨ ɚɧɬɟɧɧɵɯ ɭɫɬɪɨɣɫɬɜ ɢ ɩɨɫɬɨɹɧɧɵɣ ɪɨɫɬ ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɩɨɬɪɟɛɧɨɫɬɟɣ ɱɟɥɨɜɟɤɚ. 

Ɉɛɴɟɤɬɵ, ɨɤɚɡɵɜɚɸɳɢɟ ɜ ɩɪɨɰɟɫɫɟ ɪɚɛɨɬɵ, ɜɥɢɹɧɢɟ ɧɚ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɭɸ ɫɨɜɦɟɫɬɢɦɨɫɬɶ 
ɪɚɞɢɨɷɥɟɤɬɪɨɧɧɵɯ ɫɪɟɞɫɬɜ ɧɚɡɵɜɚɸɬɫɹ ɞɨɧɨɪɚɦɢ. Ɉɛɴɟɤɬɵ, ɩɨɞɜɟɪɝɚɸɳɢɟɫɹ ɜɨɡɞɟɣɫɬɜɢɸ 
ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɨɝɨ ɢɡɥɭɱɟɧɢɹ ɞɪɭɝɨɝɨ ɭɫɬɪɨɣɫɬɜɚ, ɧɚɡɵɜɚɸɬɫɹ ɪɟɰɟɩɬɨɪɚɦɢ. ȼɚɠɧɨ ɨɬɦɟɬɢɬɶ, ɱɬɨ 
ɪɚɞɢɨɷɥɟɤɬɪɨɧɧɨɟ ɫɪɟɞɫɬɜɨ ɦɨɠɟɬ ɛɵɬɶ ɤɚɤ ɢɫɬɨɱɧɢɤɨɦ, ɬɚɤ ɢ ɪɟɰɟɩɬɨɪɨɦ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɵɯ 
ɩɨɦɟɯ. ȼ ɫɥɭɱɚɟ, ɟɫɥɢ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɵɟ ɜɨɥɧɵ ɪɚɫɩɪɨɫɬɪɚɧɹɸɬɫɹ ɜ ɨɬɤɪɵɬɨɦ ɩɪɨɫɬɪɚɧɫɬɜɟ, ɬɨ 
ɭɪɨɜɟɧɶ ɩɨɦɟɯ ɛɭɞɟɬ ɡɚɜɢɫɟɬɶ ɨɬ ɧɟɫɤɨɥɶɤɢɯ ɮɚɤɬɨɪɨɜ: ɦɨɳɧɨɫɬɢ ɩɨɦɟɯ, ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ 
ɢɫɬɨɱɧɢɤɚɦɢ ɩɨɦɟɯ, ɞɥɢɧɵ ɜɨɥɧ, ɩɚɪɚɦɟɬɪɨɜ ɫɪɟɞɵ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ. ɇɚ ɪɢɫɭɧɤɟ 6 ɩɪɟɞɫɬɚɜɥɟɧɚ 
ɫɯɟɦɚ ɜɨɡɦɨɠɧɨɝɨ ɜɥɢɹɧɢɹ ɩɨɦɟɯ ɧɚ ɧɨɪɦɚɥɶɧɭɸ ɪɚɛɨɬɭ ɪɚɞɢɨɷɥɟɤɬɪɨɧɧɨɝɨ ɫɪɟɞɫɬɜɚ. 
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ȼɥɢɹɧɢɟ ɢɫɬɨɱɧɢɤɨɜ ɩɨɦɟɯ ɧɚ ɞɪɭɝɢɟ ɭɫɬɪɨɣɫɬɜɚ ɦɨɠɟɬ ɛɵɬɶ ɜɵɡɜɚɧɨ ɧɚɥɢɱɢɟɦ ɨɛɳɢɯ 
ɷɥɟɦɟɧɬɨɜ ɜ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɰɟɩɹɯ. ɋɬɨɢɬ ɨɛɪɚɬɢɬɶ ɜɧɢɦɚɧɢɟ, ɱɬɨ ɜɨɡɞɟɣɫɬɜɢɟ ɩɨɦɟɯ ɧɚ 
ɪɚɞɢɨɷɥɟɤɬɪɨɧɧɵɟ ɫɪɟɞɫɬɜɚ ɦɨɠɟɬ ɩɪɨɹɜɥɹɬɶɫɹ ɡɚ ɫɱɟɬ ɢɡɦɟɧɟɧɢɟ ɷɧɟɪɝɨɩɨɬɪɟɛɥɟɧɢɹ. Ⱥɜɬɨɪɵ 
ɩɪɢɜɨɞɹɬ ɩɪɢɦɟɪ, ɱɬɨ ɩɪɢ ɜɤɥɸɱɟɧɢɢ ɤɚɤɨɝɨ-ɥɢɛɨ ɦɨɳɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ ɦɟɧɹɸɬɫɹ ɭɫɥɨɜɢɹ ɪɚɛɨɬɵ 
ɪɚɡɥɢɱɧɵɯ ɪɚɞɢɨɷɥɟɤɬɪɨɧɧɵɯ ɫɪɟɞɫɬɜ ɢɡ-ɡɚ ɢɡɦɟɧɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ ɷɥɟɤɬɪɨɩɢɬɚɧɢɹ ɢ 
ɜɨɡɧɢɤɚɸɳɢɯ ɩɪɢ ɷɬɨɦ ɩɟɪɟɯɨɞɧɵɯ ɩɪɨɰɟɫɫɚɯ. 

ɂɫɬɨɱɧɢɤɢ ɩɨɦɟɯ ɦɨɠɧɨ ɪɚɡɞɟɥɢɬɶ ɧɚ ɮɭɧɤɰɢɨɧɚɥɶɧɵɟ ɢ ɧɟɮɭɧɤɰɢɨɧɚɥɶɧɵɟ. 
ɇɟɮɭɧɤɰɢɨɧɚɥɶɧɵɟ ɢɫɬɨɱɧɢɤɢ – ɷɬɨ ɷɥɟɤɬɪɢɱɟɫɤɢɣ ɬɪɚɧɫɩɨɪɬ, ɫɜɚɪɨɱɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ, 
ɩɪɨɜɨɞɧɵɟ ɤɚɛɟɥɢ ɢ ɬ.ɞ. ɂɯ ɝɥɚɜɧɚɹ ɨɫɨɛɟɧɧɨɫɬɶ, ɱɬɨ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɵɟ ɜɨɥɧɵ, ɫɨɡɞɚɸɳɢɟ 
ɩɨɦɟɯɭ, ɧɟ ɭɱɚɫɬɜɭɸɬ ɜ ɩɪɨɰɟɫɫɚɯ ɩɪɢɟɦɚ/ɩɟɪɟɞɚɱɢ ɢɧɮɨɪɦɚɰɢɢ, ɬ.ɟ. ɧɟ ɫɨɞɟɪɠɚɬ ɩɨɥɟɡɧɨɝɨ 
ɫɢɝɧɚɥɚ. Ɏɭɧɤɰɢɨɧɚɥɶɧɵɟ ɢɫɬɨɱɧɢɤɢ – ɷɬɨ ɪɚɞɢɨ- ɢ ɬɟɥɟɩɟɪɟɞɚɬɱɢɤɢ, ɤɨɬɨɪɵɟ ɢɡɥɭɱɚɸɬ 
ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɵɟ ɜɨɥɧɵ ɱɟɪɟɡ ɩɟɪɟɞɚɸɳɢɟ ɚɧɬɟɧɧɵ ɜ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ ɜ ɰɟɥɹɯ ɩɟɪɟɞɚɱɢ 
ɢɧɮɨɪɦɚɰɢɢ. 

 

ɁȺɄɅɘɑȿɇɂȿ 
ɇɚ ɫɟɝɨɞɧɹɲɧɢɣ ɞɟɧɶ ɩɪɨɛɥɟɦɚ ɨɛɟɫɩɟɱɟɧɢɹ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɨɣ ɫɨɜɦɟɫɬɢɦɨɫɬɢ ɹɜɥɹɟɬɫɹ 

ɨɞɧɨɣ ɢɡ ɝɥɚɜɧɵɯ ɡɚɞɚɱ ɫɨɜɪɟɦɟɧɧɨɣ ɪɚɞɢɨɬɟɯɧɢɤɢ. Ⱥɤɰɟɧɬ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɬɨɦ, ɱɬɨ ɩɪɨɛɥɟɦɚ 
ɨɛɟɫɩɟɱɟɧɢɹ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɨɣ ɫɨɜɦɟɫɬɢɦɨɫɬɢ ɩɪɨɧɢɤɚɟɬ ɜ ɛɨɥɶɲɢɧɫɬɜɨ ɫɭɳɟɫɬɜɭɸɳɢɯ 
ɧɚɩɪɚɜɥɟɧɢɣ ɪɚɞɢɨɷɥɟɤɬɪɨɧɢɤɢ, ɨɧɚ ɭɫɬɚɧɚɜɥɢɜɚɟɬ ɜɡɚɢɦɧɵɟ ɫɜɹɡɢ ɦɟɠɞɭ ɧɢɦɢ, ɨɛɪɚɡɭɹ 
ɢɟɪɚɪɯɢɱɟɫɤɭɸ ɫɬɪɭɤɬɭɪɭ. ɉɪɨɛɥɟɦɚ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɨɣ ɫɨɜɦɟɫɬɢɦɨɫɬɢ ɪɟɲɚɟɬɫɹ ɩɭɬɟɦ 
ɤɨɦɩɥɟɤɫɧɨɝɨ ɩɨɞɯɨɞɚ, ɱɬɨ ɹɜɥɹɟɬɫɹ ɧɟɨɛɯɨɞɢɦɨɫɬɶɸ ɢ ɨɫɨɛɟɧɧɨɫɬɶɸ ɷɬɨɝɨ ɧɚɩɪɚɜɥɟɧɢɹ. 

Ɍɚɤɠɟ ɜ ɪɚɛɨɬɟ ɛɵɥɚ ɡɚɬɪɨɧɭɬɚ ɬɟɦɚ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɨɝɨ ɢɡɥɭɱɟɧɢɹ ɢ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɨɝɨ 
ɦɨɧɢɬɨɪɢɧɝɚ. Ɂɚɳɢɬɚ ɨɬ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɨɝɨ ɢɡɥɭɱɟɧɢɹ ɧɚ ɫɟɝɨɞɧɹɲɧɢɣ ɞɟɧɶ ɢɦɟɟɬ ɨɝɪɨɦɧɨɟ 
ɡɧɚɱɟɧɢɟ. ɂɯ ɫɨɨɬɜɟɬɫɬɜɢɟ ɤ ɫɚɧɢɬɚɪɧɵɦ ɧɨɪɦɚɦ ɢ ɫɨɛɥɸɞɟɧɢɟ ɩɪɨɫɬɵɯ ɩɪɚɜɢɥ ɫ 
ɫɢɫɬɟɦɚɬɢɱɟɫɤɢɦ ɦɨɧɢɬɨɪɢɧɝɨɦ ɫɪɟɞɵ ɨɛɢɬɚɧɢɹ ɩɨɡɜɨɥɢɬ ɧɟ ɞɨɩɭɫɬɢɬɶ ɩɪɟɜɵɲɟɧɢɟ ɧɨɪɦ 
ɩɪɟɞɟɥɶɧɨ ɞɨɩɭɫɬɢɦɵɯ ɭɫɥɨɜɢɣ ɢ ɧɟ ɩɨɥɭɱɢɬɶ ɧɟɩɪɢɹɬɧɵɯ ɩɪɨɛɥɟɦ, ɫɜɹɡɚɧɧɵɯ ɫɨ ɡɞɨɪɨɜɶɟɦ. 
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