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ȼɥɢɹɧɢɟ ɧɟɤɨɬɨɪɵɯ ɮɢɡɢчɟɫɤɢɯ ɮɚɤɬɨɪɨɜ  

ɧɚ ɪɟɨɥɨɝɢчɟɫɤɢɟ ɫɜɨɣɫɬɜɚ ɤɪɨɜɢ  

ȼ ɫɬɚɬɶɟ ɩɪɢɜɟɞɟɧɵ ɪɟɡɭɥɶɬɚɬɵ ɢɫɫɥɟɞɨɜɚɧɢɹ ɜɥɢɹɧɢɹ ɭɥɶɬɪɚɮɢɨɥɟɬɨɜɨɝɨ 

ɢɡɥɭɱɟɧɢɹ, ɦɚɝɧɢɬɧɨɝɨ ɩɨɥɹ, ɚ ɬɚɤɠɟ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɨɝɨ ɢɡɥɭɱɟɧɢɹ ɫ ɱɚɫɬɨɬɚɦɢ 

100 Ƚɰ ɢ 500 Ƚɰ ɧɚ ɪɟɨɥɨɝɢɱɟɫɤɢɟ ɫɜɨɣɫɬɜɚ ɤɪɨɜɢ. ɉɪɟɞɫɬɚɜɥɟɧɵ ɫɯɟɦɵ 

ɭɫɬɚɧɨɜɨɤ ɞɥɹ ɜɨɡɞɟɣɫɬɜɢɹ ɭɤɚɡɚɧɧɵɯ ɮɢɡɢɱɟɫɤɢɯ ɮɚɤɬɨɪɨɜ ɧɚ ɨɛɪɚɡɰɵ ɤɪɨɜɢ ɜ 

ɭɫɥɨɜɢɹɯ in vitro. ɍɫɬɚɧɨɜɥɟɧɨ ɫɧɢɠɟɧɢɟ ɚɝɪɟɝɚɰɢɢ ɷɪɢɬɪɨɰɢɬɨɜ ɢ ɩɨɜɵɲɟɧɢɟ 

ɢɯ ɞɟɮɨɪɦɢɪɭɟɦɨɫɬɢ ɩɨɞ ɜɥɢɹɧɢɟɦ ɭɥɶɬɪɚɮɢɨɥɟɬɨɜɨɝɨ ɨɛɥɭɱɟɧɢɹ. Ɉɛɧɚɪɭɠɟɧɚ 

ɚɧɚɥɨɝɢɱɧɚɹ ɧɚɩɪɚɜɥɟɧɧɨɫɬɶ ɢɡɦɟɧɟɧɢɣ ɭɤɚɡɚɧɧɵɯ ɩɚɪɚɦɟɬɪɨɜ ɢ ɩɨɞ 

ɜɨɡɞɟɣɫɬɜɢɟɦ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɨɝɨ ɢɡɥɭɱɟɧɢɹ ɫ ɱɚɫɬɨɬɚɦɢ 100 Ƚɰ ɢ 500 Ƚɰ. 

ȼɵɹɜɥɟɧɨ ɩɨɜɵɲɟɧɢɟ ɚɝɪɟɝɚɰɢɢ ɷɪɢɬɪɨɰɢɬɨɜ ɢ ɢɯ ɞɟɮɨɪɦɢɪɭɟɦɨɫɬɢ ɩɨɞ 

ɜɥɢɹɧɢɟɦ ɩɨɫɬɨɹɧɧɨɝɨ ɦɚɝɧɢɬɧɨɝɨ ɩɨɥɹ. Ɋɚɫɫɦɨɬɪɟɧɵ ɜɨɡɦɨɠɧɵɟ ɦɟɯɚɧɢɡɦɵ 

ɜɵɹɜɥɟɧɧɵɯ ɢɡɦɟɧɟɧɢɣ.  

Кɥɸчɟɜɵɟ ɫɥɨɜɚ: ɪɟɨɥɨɝɢɱɟɫɤɢɟ ɫɜɨɣɫɬɜɚ ɤɪɨɜɢ, ɭɥɶɬɪɚɮɢɨɥɟɬɨɜɨɟ 

ɢɡɥɭɱɟɧɢɟ, ɦɚɝɧɢɬɧɨɟ ɩɨɥɟ, ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɨɟ ɢɡɥɭɱɟɧɢɟ, ɚɝɪɟɝɚɰɢɹ ɢ 

ɞɟɮɨɪɦɢɪɭɟɦɨɫɬɶ ɷɪɢɬɪɨɰɢɬɨɜ.  

S. P. Krymov, A. G. Gushchin 

Influence of some physical factors  

on rheological properties of blood 

Results of research of influence of ultra-violet radiation, magnetic field, and also 

electromagnetic radiation with frequencies of 100 Hz and 500 Hz on rheological 

properties of blood are given in article. Schemes of installations for impact of the 
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specified physical factors on blood samples in vitro are submitted. Decrease of 

aggregation of erythrocytes and increase of their deformability under the influence of 

ultra-violet radiation is established. The similar orientation of changes of the 

specified parameters is found under the influence of electromagnetic radiation with 

frequencies of 100 Hz and 500 Hz. Increase of aggregation of erythrocytes and their 

deformability is revealed under the influence of a constant magnetic field. Possible 

mechanisms of the revealed changes are considered.  

Keywords: rheological properties of blood, ultra-violet radiation, magnetic 

field, electromagnetic radiation, aggregation and deformability of erythrocytes. 

ȼɜɟɞɟɧɢɟ 

ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɨɪɝɚɧɢɡɦ ɱɟɥɨɜɟɤɚ ɩɨɞɜɟɪɝɚɟɬɫɹ ɜɨɡɞɟɣɫɬɜɢɸ ɰɟɥɨɝɨ 

ɪɹɞɚ ɪɚɡɥɢɱɧɵɯ ɮɚɤɬɨɪɨɜ. ɋɪɟɞɢ ɧɢɯ ɧɟɦɚɥɨ ɬɚɤɢɯ, ɤɨɬɨɪɵɟ ɨɩɚɫɧɵ ɞɥɹ ɥɸɞɟɣ 

ɢ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ Д1, 8]. ȼ ɫɜɹɡɢ ɫ ɷɬɢɦ ɧɟɫɨɦɧɟɧɧɵɣ ɢɧɬɟɪɟɫ ɩɪɟɞɫɬɚɜɥɹɟɬ 

ɢɡɭɱɟɧɢɟ ɜɥɢɹɧɢɹ ɪɚɡɧɨɨɛɪɚɡɧɵɯ ɮɚɤɬɨɪɨɜ, ɜ ɱɚɫɬɧɨɫɬɢ, ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɨɣ 

ɩɪɢɪɨɞɵ ɧɚ ɬɤɚɧɢ, ɨɪɝɚɧɵ ɢ ɫɢɫɬɟɦɵ ɨɪɝɚɧɢɡɦɚ ɱɟɥɨɜɟɤɚ. ȼɵɩɨɥɧɟɧɢɟ ɬɚɤɨɝɨ 

ɪɨɞɚ ɢɫɫɥɟɞɨɜɚɧɢɣ ɜɟɫɶɦɚ ɚɤɬɭɚɥɶɧɨ, ɬɚɤ ɤɚɤ ɧɚ ɨɫɧɨɜɟ ɢɯ ɪɟɡɭɥɶɬɚɬɨɜ ɦɨɝɭɬ 

ɛɵɬɶ ɫɨɡɞɚɧɵ ɫɪɟɞɫɬɜɚ, ɤɨɬɨɪɵɟ ɩɨɡɜɨɥɹɸɬ ɩɪɟɞɨɬɜɪɚɳɚɬɶ ɢ ɫɧɢɠɚɬɶ ɩɨɜɪɟɠ-

ɞɚɸɳɟɟ ɜɥɢɹɧɢɟ ɧɚ ɱɟɥɨɜɟɤɚ ɤɚɤɨɝɨ-ɥɢɛɨ ɧɟɝɚɬɢɜɧɨɝɨ ɮɚɤɬɨɪɚ Д9]. Ɂɧɚɱɢɬɟɥɶ-

ɧɭɸ ɪɨɥɶ ɜ ɚɞɚɩɬɚɰɢɢ ɨɪɝɚɧɢɡɦɚ ɤ ɞɟɣɫɬɜɢɸ ɪɚɡɥɢɱɧɵɯ ɚɝɟɧɬɨɜ ɢɝɪɚɟɬ ɫɢɫɬɟɦɚ 

ɤɪɨɜɢ ɢ ɤɪɨɜɨɨɛɪɚɳɟɧɢɹ. ɂɡɦɟɧɟɧɢɹ ɩɨɤɚɡɚɬɟɥɟɣ ɪɟɨɥɨɝɢɢ ɤɪɨɜɢ, ɜɨɡɧɢɤɚɸ-

ɳɢɟ ɜ ɪɟɡɭɥɶɬɚɬɟ ɪɚɡɧɨɝɨ ɪɨɞɚ ɜɧɟɲɧɢɯ ɜɨɡɞɟɣɫɬɜɢɣ, ɨɫɬɚɸɬɫɹ ɟɳɟ ɧɟɞɨɫɬɚɬɨɱ-

ɧɨ ɢɡɭɱɟɧɧɵɦɢ. ȼ ɫɜɹɡɢ ɫ ɷɬɢɦ ɩɪɟɞɫɬɚɜɥɹɟɬɫɹ ɚɤɬɭɚɥɶɧɵɦ ɢɡɭɱɢɬɶ ɜɥɢɹɧɢɟ ɧɚ 

ɝɟɦɨɪɟɨɥɨɝɢɱɟɫɤɢɟ ɩɚɪɚɦɟɬɪɵ ɧɟɤɨɬɨɪɵɯ ɮɢɡɢɱɟɫɤɢɯ ɮɚɤɬɨɪɨɜ, ɱɬɨ ɢ ɫɨɫɬɚɜ-

ɥɹɟɬ ɰɟɥɶ ɞɚɧɧɨɣ ɪɚɛɨɬɵ. 

Ⱦɚɥɟɟ ɪɚɫɫɦɨɬɪɢɦ ɦɚɬɟɪɢɚɥ ɢ ɦɟɬɨɞɵ ɢɫɫɥɟɞɨɜɚɧɢɹ. 
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Ɇɚɬɟɪɢɚɥ ɞɥɹ ɢɫɫɥɟɞɨɜɚɧɢɹ – ɤɪɨɜɶ 64 ɩɚɰɢɟɧɬɨɜ ɜ ɜɨɡɪɚɫɬɟ ɨɬ 20 ɞɨ 50 ɥɟɬ. 

ȼ ɪɚɛɨɬɟ ɛɵɥɚ ɢɫɩɨɥɶɡɨɜɚɧɚ ɦɟɬɨɞɢɤɚ in vitro, ɤɨɬɨɪɚɹ ɧɟɪɟɞɤɨ ɩɪɢɦɟɧɹɟɬɫɹ ɢ ɜ 

ɞɪɭɝɢɯ ɢɫɫɥɟɞɨɜɚɧɢɹɯ Д4]. ɇɚ ɨɛɪɚɡɟɰ ɤɪɨɜɢ ɨɛɴɟɦɨɦ 2 ɦɥ ɜɨɡɞɟɣɫɬɜɨɜɚɥɢ ɭɥɶɬ-

ɪɚɮɢɨɥɟɬɨɜɵɦ (ɍɎ) ɢɡɥɭɱɟɧɢɟɦ ɦɨɳɧɨɫɬɶɸ 0,1 ȼɬ (ɪɢɫ. 1), ɱɬɨ ɫɨɨɬɜɟɬɫɬɜɭɟɬ 

ɫɪɟɞɧɟɣ ɦɨɳɧɨɫɬɢ ɛɵɬɨɜɨɝɨ ɍɎ-ɢɫɬɨɱɧɢɤɚ.  

Ɋɢɫ. 1. ɋɯɟɦɚ ɭɫɬɚɧɨɜɤɢ ɞɥɹ ɨɛɥɭɱɟɧɢɹ ɨɛɪɚɡɰɚ ɤɪɨɜɢ ɍɎ-ɢɡɥɭɱɟɧɢɟɦ 

Ɍɚɤɠɟ ɨɛɪɚɡɟɰ ɤɪɨɜɢ ɩɨɞɜɟɪɝɚɥɫɹ ɜɨɡɞɟɣɫɬɜɢɸ ɩɨɫɬɨɹɧɧɵɦ ɦɚɝɧɢɬɧɵɦ 

ɩɨɥɟɦ ɧɚɩɪɹɠɟɧɧɨɫɬɶɸ 2 ɤȺ/ɦ (ɪɢɫ. 2).  

Ɋɢɫ. 2. ɋɯɟɦɚ ɭɫɬɚɧɨɜɤɢ ɞɥɹ ɜɨɡɞɟɣɫɬɜɢɹ  
ɧɚ ɨɛɪɚɡɟɰ ɤɪɨɜɢ ɩɨɫɬɨɹɧɧɵɦ ɦɚɝɧɢɬɧɵɦ ɩɨɥɟɦ 



Ȼɟɡɨɩɚɫɧɨɫɬɶ ɡɞɨɪɨɜɶɹ чɟɥɨɜɟɤɚ – 2016 – № 1 

ȼɥɢяɧɢе ɧеɤɨɬɨɪыɯ ɮɢɡɢчеɫɤɢɯ ɮаɤɬɨɪɨɜ ɧа ɪеɨɥɨɝɢчеɫɤɢе ɫɜɨɣɫɬɜа ɤɪɨɜɢ 9 

Ʉɪɨɦɟ ɬɨɝɨ, ɢɫɫɥɟɞɨɜɚɥɨɫɶ ɜɥɢɹɧɢɟ ɧɚ ɤɪɨɜɶ ɩɟɪɟɦɟɧɧɨɝɨ 

ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɨɝɨ ɩɨɥɹ ɦɨɳɧɨɫɬɶɸ 1 ȼɬ ɫ ɱɚɫɬɨ ɜɫɬɪɟɱɚɸɳɢɦɢɫɹ ɧɚ 

ɩɪɨɢɡɜɨɞɫɬɜɟ ɢ ɜ ɛɵɬɭ ɱɚɫɬɨɬɚɦɢ 100 Ƚɰ ɢ 500 Ƚɰ (ɪɢɫ. 3). ȼɪɟɦɹ ɜɨɡɞɟɣɫɬɜɢɹ 

ɜɨ ɜɫɟɯ ɫɥɭɱɚɹɯ ɫɨɫɬɚɜɢɥɨ 30 ɦɢɧɭɬ, ɩɪɢ ɷɬɨɦ ɩɥɚɫɬɢɤɨɜɚɹ ɧɟɡɚɤɪɵɬɚɹ ɩɪɨɛɢɪɤɚ 

ɫ ɨɛɪɚɡɰɨɦ ɪɚɫɩɨɥɚɝɚɥɚɫɶ ɜɟɪɬɢɤɚɥɶɧɨ. Ʉɨɧɬɪɨɥɟɦ ɫɥɭɠɢɥɢ ɢɧɬɚɤɬɧɵɟ ɨɛɪɚɡɰɵ 

ɤɪɨɜɢ. 

Ɋɢɫ. 3. ɋɯɟɦɚ ɭɫɬɚɧɨɜɤɢ ɞɥɹ ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ ɨɛɪɚɡɟɰ ɤɪɨɜɢ  
ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɵɦ ɢɡɥɭɱɟɧɢɟɦ 

ɉɨɫɪɟɞɫɬɜɨɦ ɰɟɧɬɪɢɮɭɝɢɪɨɜɚɧɢɹ ɩɪɨɛɵ ɤɪɨɜɢ ɜ ɦɢɤɪɨɰɟɧɬɪɢɮɭɝɟ 

ɢɫɫɥɟɞɨɜɚɥɢ ɝɟɦɚɬɨɤɪɢɬ. Ɋɟɝɢɫɬɪɢɪɨɜɚɥɢ ɫɬɟɩɟɧɶ ɷɪɢɬɪɨɰɢɬɚɪɧɨɣ ɚɝɪɟɝɚɰɢɢ ɩɨ 

ɨɬɧɨɲɟɧɢɸ ɱɢɫɥɚ ɚɝɪɟɝɚɬɨɜ ɤ ɤɨɥɢɱɟɫɬɜɭ ɧɟɚɝɪɟɝɢɪɨɜɚɧɧɵɯ ɤɥɟɬɨɤ ɩɪɢ 

ɦɢɤɪɨɫɤɨɩɢɪɨɜɚɧɢɢ ɜ ɤɚɦɟɪɟ Ƚɨɪɹɟɜɚ ɫɭɫɩɟɧɡɢɢ ɷɪɢɬɪɨɰɢɬɨɜ ɜ ɚɭɬɨɥɨɝɢɱɧɨɣ 

ɩɥɚɡɦɟ ɜ ɫɨɨɬɧɨɲɟɧɢɢ 1:200. Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɞɟɮɨɪɦɢɪɭɟɦɨɫɬɢ ɷɪɢɬɪɨɰɢɬɨɜ 

ɩɪɨɢɡɜɨɞɢɥɢ ɜɢɫɤɨɡɢɦɟɬɪɢɸ ɫɭɫɩɟɧɡɢɢ ɷɪɢɬɪɨɰɢɬɨɜ ɜ ɮɢɡɢɨɥɨɝɢɱɟɫɤɨɦ ɪɚɫɬɜɨɪɟ 

ɫɨ ɫɬɚɧɞɚɪɬɧɵɦ ɝɟɦɚɬɨɤɪɢɬɨɦ. 
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Ɋɟɡɭɥɶɬɚɬɵ ɢɫɫɥɟɞɨɜɚɧɢɹ ɢ ɢɯ ɨɛɫɭɠɞɟɧɢɟ 

ɇɚ ɪɢɫɭɧɤɚɯ 4 ɢ 5 ɩɪɟɞɫɬɚɜɥɟɧɵ ɢɡɦɟɧɟɧɢɹ ɝɟɦɨɪɟɨɥɨɝɢɱɟɫɤɢɯ ɩɚɪɚɦɟɬɪɨɜ 

ɩɨɞ ɜɥɢɹɧɢɟɦ ɢɫɫɥɟɞɭɟɦɵɯ ɮɢɡɢɱɟɫɤɢɯ ɮɚɤɬɨɪɨɜ. ȼ ɪɟɡɭɥɶɬɚɬɟ ɩɪɨɜɟɞɟɧɧɨɝɨ 

ɢɫɫɥɟɞɨɜɚɧɢɹ ɭɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ ɩɨɞ ɜɨɡɞɟɣɫɬɜɢɟɦ ɭɥɶɬɪɚɮɢɨɥɟɬɨɜɨɝɨ ɢɡɥɭɱɟɧɢɹ 

ɫɬɟɩɟɧɶ ɚɝɪɟɝɚɰɢɢ ɷɪɢɬɪɨɰɢɬɨɜ ɫɧɢɡɢɥɚɫɶ ɧɚ 38 %, ɚ ɢɯ ɞɟɮɨɪɦɢɪɭɟɦɨɫɬɶ 

ɭɜɟɥɢɱɢɥɚɫɶ ɧɚ 10 %. ɉɨɞ ɜɥɢɹɧɢɟɦ ɩɨɫɬɨɹɧɧɨɝɨ ɦɚɝɧɢɬɧɨɝɨ ɩɨɥɹ 

ɨɛɧɚɪɭɠɢɜɚɥɨɫɶ ɩɨɜɵɲɟɧɢɟ ɚɝɪɟɝɚɰɢɢ ɷɪɢɬɪɨɰɢɬɨɜ ɧɚ 18 % ɢ ɢɯ 

ɞɟɮɨɪɦɢɪɭɟɦɨɫɬɢ ɧɚ 9 %. Ⱦɟɣɫɬɜɢɟ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɨɝɨ ɢɡɥɭɱɟɧɢɹ ɱɚɫɬɨɬɨɣ 

100 Ƚɰ ɩɪɢɜɟɥɨ ɤ ɫɧɢɠɟɧɢɸ ɫɬɟɩɟɧɢ ɚɝɪɟɝɚɰɢɢ ɷɪɢɬɪɨɰɢɬɨɜ ɧɚ 25 % ɢ 

ɧɟɡɧɚɱɢɬɟɥɶɧɨɦɭ ɭɜɟɥɢɱɟɧɢɸ (ɧɚ 4 %) ɞɟɮɨɪɦɚɰɢɨɧɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ 

ɷɪɢɬɪɨɰɢɬɨɜ. ȼɥɢɹɧɢɟ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɨɝɨ ɢɡɥɭɱɟɧɢɹ ɱɚɫɬɨɬɨɣ 500 Ƚɰ ɨɛɭɫɥɨɜɢɥɨ 

ɭɦɟɧɶɲɟɧɢɟ ɫɬɟɩɟɧɢ ɚɝɪɟɝɚɰɢɢ ɷɪɢɬɪɨɰɢɬɨɜ ɧɚ 34 % ɢ ɧɟɛɨɥɶɲɨɟ ɭɜɟɥɢɱɟɧɢɟ (ɧɚ 

5 %) ɞɟɮɨɪɦɢɪɭɟɦɨɫɬɢ ɷɪɢɬɪɨɰɢɬɨɜ. Ⱦɨɫɬɨɜɟɪɧɵɯ ɢɡɦɟɧɟɧɢɣ ɩɨɤɚɡɚɬɟɥɹ 

ɝɟɦɚɬɨɤɪɢɬɚ ɨɛɧɚɪɭɠɟɧɨ ɧɟ ɛɵɥɨ. 

 

 

 

 

 

 

 

 

 

 

 

Ɋɢɫ. 4. ɂɡɦɟɧɟɧɢɹ ɚɝɪɟɝɚɰɢɢ ɢ ɞɟɮɨɪɦɢɪɭɟɦɨɫɬɢ ɷɪɢɬɪɨɰɢɬɨɜ 

ɩɨɞ ɜɥɢɹɧɢɟɦ ɍɎ-ɢɡɥɭɱɟɧɢɹ ɢ ɩɨɫɬɨɹɧɧɨɝɨ ɦɚɝɧɢɬɧɨɝɨ ɩɨɥɹ 
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Ɋɢɫ. 5. ɂɡɦɟɧɟɧɢɹ ɚɝɪɟɝɚɰɢɢ ɢ ɞɟɮɨɪɦɢɪɭɟɦɨɫɬɢ ɷɪɢɬɪɨɰɢɬɨɜ 

ɩɨɞ ɜɥɢɹɧɢɟɦ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɨɝɨ ɢɡɥɭɱɟɧɢɹ ɱɚɫɬɨɬɨɣ 100 Ƚɰ ɢ 500 Ƚɰ 

ɉɨɥɭɱɟɧɧɵɟ ɞɚɧɧɵɟ ɫɜɢɞɟɬɟɥɶɫɬɜɭɸɬ ɨ ɜɵɫɨɤɨɣ ɫɬɟɩɟɧɢ ɭɱɚɫɬɢɹ ɮɚɤɬɨɪɨɜ 

ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɨɣ ɩɪɢɪɨɞɵ ɜ ɮɨɪɦɢɪɨɜɚɧɢɢ ɝɟɦɨɪɟɨɥɨɝɢɱɟɫɤɢɯ ɢɡɦɟɧɟɧɢɣ. 

Ɉɛɴɹɫɧɢɬɶ ɷɬɨ ɦɨɠɧɨ ɬɟɦ, ɱɬɨ ɨɞɧɢɦ ɢɡ ɜɚɠɧɟɣɲɢɯ ɡɜɟɧɶɟɜ ɫɢɫɬɟɦɵ 

ɝɨɦɟɨɫɬɚɡɚ ɹɜɥɹɸɬɫɹ ɷɥɟɤɬɪɢɱɟɫɤɢɟ ɩɪɨɰɟɫɫɵ ɢɨɧɧɨɝɨ ɭɪɨɜɧɹ Д6].  

ɋɧɢɠɟɧɢɟ ɫɬɟɩɟɧɢ ɚɝɪɟɝɚɰɢɢ ɷɪɢɬɪɨɰɢɬɨɜ ɩɨɞ ɜɨɡɞɟɣɫɬɜɢɟɦ 

ɭɥɶɬɪɚɮɢɨɥɟɬɨɜɨɝɨ ɢɡɥɭɱɟɧɢɹ, ɜɟɪɨɹɬɧɨ, ɩɪɨɢɫɯɨɞɢɬ ɜ ɪɟɡɭɥɶɬɚɬɟ ɬɨɝɨ, ɱɬɨ 

ɭɦɟɪɟɧɧɨɟ ɍɎ-ɨɛɥɭɱɟɧɢɟ ɜɵɡɵɜɚɟɬ ɪɚɡɪɭɲɟɧɢɟ ɛɟɥɤɨɜ ɜ ɢɫɫɥɟɞɭɟɦɨɦ ɨɛɪɚɡɰɟ 

ɤɪɨɜɢ Д2], ɱɬɨ, ɜ ɫɜɨɸ ɨɱɟɪɟɞɶ, ɨɛɭɫɥɚɜɥɢɜɚɟɬ ɫɧɢɠɟɧɢɟ ɪɨɥɢ ɛɟɥɤɨɜɨɣ 

ɫɨɫɬɚɜɥɹɸɳɟɣ ɜ ɩɪɨɰɟɫɫɟ ɚɝɪɟɝɚɰɢɢ ɷɪɢɬɪɨɰɢɬɨɜ.  

Ɇɨɠɧɨ ɩɪɟɞɩɨɥɨɠɢɬɶ, ɱɬɨ ɩɨɜɵɲɟɧɢɟ ɫɬɟɩɟɧɢ ɚɝɪɟɝɚɰɢɢ ɷɪɢɬɪɨɰɢɬɨɜ ɩɪɢ 

ɷɤɫɩɨɡɢɰɢɢ ɦɚɝɧɢɬɧɵɦ ɩɨɥɟɦ ɜɵɡɜɚɧɨ ɬɟɦ, ɱɬɨ ɤɪɚɫɧɵɟ ɤɪɨɜɹɧɵɟ ɤɥɟɬɤɢ, 

ɜɜɢɞɭ ɧɚɥɢɱɢɹ ɨɬɪɢɰɚɬɟɥɶɧɨɝɨ ɡɚɪɹɞɚ ɧɚ ɩɨɜɟɪɯɧɨɫɬɢ ɦɟɦɛɪɚɧɵ, ɩɪɨɹɜɥɹɸɬ 
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ɫɜɨɣɫɬɜɚ ɡɚɪɹɠɟɧɧɨɝɨ ɬɟɥɚ, ɞɜɢɠɭɳɟɝɨɫɹ ɜ ɦɚɝɧɢɬɧɨɦ ɩɨɥɟ Д3]. ɋɤɨɪɨɫɬɶ 

ɨɫɚɠɞɟɧɢɹ ɷɪɢɬɪɨɰɢɬɨɜ ɭɜɟɥɢɱɢɜɚɟɬɫɹ, ɬɚɤ ɤɚɤ ɧɚ ɧɢɯ ɞɟɣɫɬɜɭɟɬ 

ɞɨɩɨɥɧɢɬɟɥɶɧɚɹ ɫɢɥɚ, ɨɩɪɟɞɟɥɹɸɳɚɹɫɹ ɮɨɪɦɭɥɨɣ F=q∙(E+vɯB), ɝɞɟ F – ɫɢɥɚ 

Ʌɨɪɟɧɰɚ, q – ɡɚɪɹɞ ɞɜɢɠɭɳɟɝɨɫɹ ɜ ɷɥɟɤɬɪɢɱɟɫɤɨɦ ɢ ɦɚɝɧɢɬɧɨɦ ɩɨɥɹɯ ɬɟɥɚ, v – 

ɜɟɤɬɨɪ ɫɤɨɪɨɫɬɢ ɞɜɢɠɟɧɢɹ ɬɟɥɚ, B – ɜɟɤɬɨɪ ɦɚɝɧɢɬɧɨɝɨ ɩɨɥɹ, ȿ – ɜɟɤɬɨɪ 

ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ ɩɨɥɹ, ɯ – ɜɟɤɬɨɪɧɨɟ ɩɪɨɢɡɜɟɞɟɧɢɟ. ɉɪɢ ɷɬɨɦ ɤɨɧɰɟɧɬɪɚɰɢɹ 

ɷɪɢɬɪɨɰɢɬɨɜ ɧɚ ɭɱɚɫɬɤɟ, ɩɪɢɥɟɠɚɳɟɦ ɤ «ɫɟɜɟɪɧɨɦɭ» ɩɨɥɸɫɭ ɦɚɝɧɢɬɚ, 

ɭɜɟɥɢɱɢɜɚɟɬɫɹ, ɱɬɨ ɢ ɜɟɞɟɬ ɤ ɩɨɜɵɲɟɧɧɨɦɭ ɨɛɪɚɡɨɜɚɧɢɸ ɚɝɪɟɝɚɬɨɜ.  

ɉɨɫɤɨɥɶɤɭ ɤɪɨɜɶ ɹɜɥɹɟɬɫɹ ɩɪɨɜɨɞɧɢɤɨɦ ɷɥɟɤɬɪɢɱɟɫɬɜɚ, ɩɨɞ ɜɥɢɹɧɢɟɦ 

ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɨɝɨ ɢɡɥɭɱɟɧɢɹ ɪɚɡɥɢɱɧɨɣ ɱɚɫɬɨɬɵ ɜ ɧɟɣ ɜɨɡɧɢɤɚɸɬ ɜɢɯɪɟɜɵɟ 

ɢɧɞɭɤɰɢɨɧɧɵɟ ɬɨɤɢ. ȼɨɡɦɨɠɧɨ, ɞɟɣɫɬɜɢɟ ɷɬɢɯ ɬɨɤɨɜ ɡɚɬɪɭɞɧɹɟɬ ɨɛɪɚɡɨɜɚɧɢɟ 

ɚɝɪɟɝɚɬɨɜ, ɱɬɨ ɩɪɢɜɨɞɢɬ ɤ ɫɧɢɠɟɧɢɸ ɫɬɟɩɟɧɢ ɚɝɪɟɝɚɰɢɢ ɷɪɢɬɪɨɰɢɬɨɜ.  

ȼɵɹɜɥɟɧɧɵɟ ɢɡɦɟɧɟɧɢɹ ɞɟɮɨɪɦɢɪɭɟɦɨɫɬɢ ɷɪɢɬɪɨɰɢɬɨɜ, ɜɟɪɨɹɬɧɨ, 

ɨɛɭɫɥɨɜɥɟɧɵ ɜɥɢɹɧɢɟɦ ɢɫɫɥɟɞɨɜɚɧɧɵɯ ɮɢɡɢɱɟɫɤɢɯ ɮɚɤɬɨɪɨɜ ɧɚ ɦɟɦɛɪɚɧɭ 

ɤɪɚɫɧɵɯ ɤɥɟɬɨɤ ɤɪɨɜɢ.  

Зɚɤɥɸчɟɧɢɟ 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɧɚ ɨɫɧɨɜɚɧɢɢ ɪɟɡɭɥɶɬɚɬɨɜ ɜɵɩɨɥɧɟɧɧɨɣ ɪɚɛɨɬɵ ɦɨɠɧɨ 

ɫɞɟɥɚɬɶ ɡɚɤɥɸɱɟɧɢɟ ɨ ɰɟɥɟɫɨɨɛɪɚɡɧɨɫɬɢ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɦɟɬɨɞɨɜ ɢɫɫɥɟɞɨɜɚɧɢɹ 

ɝɟɦɨɪɟɨɥɨɝɢɱɟɫɤɢɯ ɩɚɪɚɦɟɬɪɨɜ ɩɪɢ ɨɰɟɧɤɟ ɜɥɢɹɧɢɹ ɧɚ ɨɪɝɚɧɢɡɦ ɱɟɥɨɜɟɤɚ 

ɮɢɡɢɱɟɫɤɢɯ ɮɚɤɬɨɪɨɜ. ɂɡɜɟɫɬɧɨ, ɱɬɨ ɭɜɟɥɢɱɟɧɢɟ ɚɝɪɟɝɚɰɢɢ ɷɪɢɬɪɨɰɢɬɨɜ ɢ 

ɭɦɟɧɶɲɟɧɢɟ ɢɯ ɞɟɮɨɪɦɢɪɭɟɦɨɫɬɢ ɫɧɢɠɚɟɬ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɬɪɚɧɫɩɨɪɬɚ 

ɤɢɫɥɨɪɨɞɚ, ɫɩɨɫɨɛɫɬɜɭɟɬ ɪɚɡɜɢɬɢɸ ɝɢɩɨɤɫɢɢ ɬɤɚɧɟɣ ɢ ɬɟɦ ɫɚɦɵɦ ɨɛɭɫɥɚɜɥɢɜɚɟɬ 

ɜɨɡɧɢɤɧɨɜɟɧɢɟ ɢ ɩɪɨɝɪɟɫɫɢɪɨɜɚɧɢɟ ɡɚɛɨɥɟɜɚɧɢɣ Д5]. ȼ ɬɨ ɠɟ ɜɪɟɦɹ ɩɪɢ 

ɧɨɪɦɚɥɢɡɚɰɢɢ ɝɟɦɨɪɟɨɥɨɝɢɱɟɫɤɢɯ ɧɚɪɭɲɟɧɢɣ ɨɬɦɟɱɚɟɬɫɹ ɩɪɨɰɟɫɫ 

ɜɵɡɞɨɪɨɜɥɟɧɢɹ ɛɨɥɶɧɨɝɨ Д7]. ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɨɩɪɟɞɟɥɹɹ ɞɢɧɚɦɢɤɭ ɩɚɪɚɦɟɬɪɨɜ 

ɪɟɨɥɨɝɢɢ ɤɪɨɜɢ ɩɪɢ ɨɞɧɨɤɪɚɬɧɨɦ ɢɥɢ ɦɧɨɝɨɤɪɚɬɧɨɦ ɜɨɡɞɟɣɫɬɜɢɢ ɤɚɤɨɝɨ-ɥɢɛɨ 



Ȼɟɡɨɩɚɫɧɨɫɬɶ ɡɞɨɪɨɜɶɹ чɟɥɨɜɟɤɚ – 2016 – № 1 

ȼɥɢяɧɢе ɧеɤɨɬɨɪыɯ ɮɢɡɢчеɫɤɢɯ ɮаɤɬɨɪɨɜ ɧа ɪеɨɥɨɝɢчеɫɤɢе ɫɜɨɣɫɬɜа ɤɪɨɜɢ 13 

ɮɢɡɢɱɟɫɤɨɝɨ ɮɚɤɬɨɪɚ ɧɚ ɨɪɝɚɧɢɡɦ, ɦɨɠɧɨ ɫɭɞɢɬɶ ɨɛ ɨɩɚɫɧɵɯ ɢɥɢ ɛɟɡɨɩɚɫɧɵɯ 

ɩɨɫɥɟɞɫɬɜɢɹɯ ɬɚɤɨɝɨ ɜɨɡɞɟɣɫɬɜɢɹ.  
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