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Ⱦɥɹ ɫɛɨɪɤɢ ɷɥɟɦɟɧɬɨɜ ɦɟɯɚɧɢɱɟɫɤɢɯ ɪɚɦɧɵɯ 
ɤɨɧɫɬɪɭɤɰɢɣ ɢɡ ɥɺɝɤɢɯ ɩɪɨɱɧɵɯ ɦɟɬɚɥɥɢɱɟ-
ɫɤɢɯ ɫɩɥɚɜɨɜ ɧɚ ɨɫɧɨɜɟ ɚɥɸɦɢɧɢɹ ɢ ɦɚɝɧɢɹ, 
ɩɨɥɭɱɢɜɲɢɯ ɲɢɪɨɤɨɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɟ ɜ ɫɨ-
ɜɪɟɦɟɧɧɨɦ ɩɪɨɦɵɲɥɟɧɧɨɦ ɩɪɨɢɡɜɨɞɫɬɜɟ, 
ɧɟɨɛɯɨɞɢɦɵ ɧɨɜɵɟ ɫɩɨɫɨɛɵ ɢɯ ɨɬɧɨɫɢɬɟɥɶ-
ɧɨɣ  ɮɢɤɫɚɰɢɢ.  
 
ȼ ɨɬɥɢɱɢɟ ɨɬ ɦɟɯɚɧɢɱɟɫɤɢɯ ɫɩɨɫɨɛɨɜ, ɝɞɟ 
ɫɢɥɨɜɨɟ ɜɨɡɞɟɣɫɬɜɢɟ ɨɩɪɟɞɟɥɹɟɬɫɹ ɬɨɥɶɤɨ 
ɢɧɫɬɪɭɦɟɧɬɨɦ ɢ ɧɢɤɚɤ ɧɟ ɫɜɹɡɚɧɨ ɫ ɜɧɭɬɪɟɧ-
ɧɢɦɢ ɩɪɨɰɟɫɫɚɦɢ ɜɧɭɬɪɢ ɨɛɪɚɛɚɬɵɜɚɟɦɨɣ 
ɡɚɝɨɬɨɜɤɢ, ɜ ɦɚɝɧɢɬɧɨ-ɢɦɩɭɥɶɫɧɵɯ ɬɟɯɧɨɥɨ-
ɝɢɹɯ ɞɚɜɥɟɧɢɟ ɧɚ ɦɟɬɚɥɥ ɜɨɡɧɢɤɚɟɬ ɬɨɥɶɤɨ 
ɩɪɢ ɜɡɚɢɦɨɞɟɣɫɬɜɢɢ ɢɦɟɧɧɨ ɦɚɝɧɢɬɧɨɝɨ ɩɨɥɹ 
ɫ ɢɧɞɭɰɢɪɨɜɚɧɧɵɦɢ ɬɨɤɚɦɢ, ɢ ɪɚɫɫɦɚɬɪɢɜɚɬɶ 
ɜ ɨɬɞɟɥɶɧɨɫɬɢ, ɚ ɡɚɬɟɦ ɩɪɨɟɤɬɢɪɨɜɚɬɶ  ɢɫɬɨɱ-

ɧɢɤ ɦɚɝɧɢɬɧɨɝɨ ɩɨɥɹ ɤɚɤ ɧɟɡɚɜɢɫɢɦɵɣ ɢɧ-
ɫɬɪɭɦɟɧɬ ɫɢɥɨɜɨɝɨ ɜɨɡɞɟɣɫɬɜɢɹ ɧɟɥɶɡɹ.  
 
Ⱦɥɹ ɭɫɩɟɲɧɨɝɨ ɜɵɩɨɥɧɟɧɢɹ ɩɪɨɢɡɜɨɞɫɬɜɟɧ-
ɧɨɣ ɨɩɟɪɚɰɢɢ ɩɨ «ɪɚɡɞɚɱɟ» ɩɨɥɵɯ ɬɪɭɛɱɚɬɵɯ 
ɡɚɝɨɬɨɜɨɤ ɫ ɩɪɹɦɨɭɝɨɥɶɧɨɣ ɮɨɪɦɨɣ ɩɨɩɟɪɟɱ-
ɧɨɝɨ ɫɟɱɟɧɢɹ ɜ ɩɟɪɜɭɸ ɨɱɟɪɟɞɶ ɧɟɨɛɯɨɞɢɦɚ 
ɤɨɧɰɟɧɬɪɚɰɢɹ ɭɫɢɥɢɣ ɜɨ ɜɧɭɬɪɟɧɧɢɯ ɭɝɥɚɯ 
ɞɟɮɨɪɦɢɪɭɟɦɨɝɨ ɩɪɨɮɢɥɹ, ɩɨɫɤɨɥɶɤɭ ɢɦɟɧɧɨ 
ɡɞɟɫɶ ɟɝɨ ɠɺɫɬɤɨɫɬɶ ɞɨɫɬɢɝɚɟɬ ɦɚɤɫɢɦɭɦɚ. 
 
ɉɨɜɵɲɟɧɢɟ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɰɟɥɟɧɚɩɪɚɜɥɟɧɧɨ-
ɝɨ ɫɢɥɨɜɨɝɨ ɜɨɡɞɟɣɫɬɜɢɹ ɜɨ ɜɧɭɬɪɟɧɧɟɣ ɩɨɥɨ-
ɫɬɢ ɞɟɮɨɪɦɢɪɭɟɦɨɣ ɩɪɹɦɨɭɝɨɥɶɧɨɣ ɬɪɭɛɵ 
ɜɨɡɦɨɠɧɨ ɡɚ ɫɱɺɬ ɩɪɢɦɟɧɟɧɢɹ ɱɟɬɵɪɺɯ ɨɞɧɨ-
ɜɢɬɤɨɜɵɯ ɫɨɥɟɧɨɢɞɨɜ, ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ ɫɨ-
ɟɞɢɧɺɧɧɵɯ ɦɟɠɞɭ ɫɨɛɨɣ ɢ ɪɚɫɩɨɥɨɠɟɧɧɵɯ 
ɬɚɤ, ɱɬɨɛɵ ɥɢɧɟɣɧɚɹ ɫɭɩɟɪɩɨɡɢɰɢɹ ɩɨɥɟɣ, 
ɜɨɡɛɭɠɞɚɟɦɵɯ ɤɚɠɞɵɦ ɢɡ ɧɢɯ, ɨɛɟɫɩɟɱɢɜɚɥɚ 
ɤɜɚɞɪɚɬɢɱɧɵɣ ɪɨɫɬ ɚɦɩɥɢɬɭɞɵ ɦɚɝɧɢɬɧɨɝɨ 
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ɞɚɜɥɟɧɢɹ ɜ ɭɝɥɨɜɵɯ ɡɨɧɚɯ ɞɟɮɨɪɦɢɪɭɟɦɨɝɨ 
ɩɪɨɮɢɥɹ. 
 

Ⱥɧɚɥɢɡ ɩɭɛɥɢɤɚɰɢɣ 
 
Ɇɚɝɧɢɬɧɨ-ɢɦɩɭɥɶɫɧɵɟ ɬɟɯɧɨɥɨɝɢɢ ɩɨɡɜɨɥɹɬ 
ɪɟɚɥɢɡɨɜɚɬɶ ɧɚ ɩɪɚɤɬɢɤɟ ɬɚɤ ɧɚɡɵɜɚɟɦɭɸ ɯɨ-
ɥɨɞɧɭɸ ɫɜɚɪɤɭ, ɜ ɨɫɧɨɜɟ ɤɨɬɨɪɨɣ – ɜɡɚɢɦɧɚɹ 
ɞɢɮɮɭɡɢɹ ɫɨɟɞɢɧɹɟɦɵɯ ɦɟɬɚɥɥɨɜ ɩɪɢ ɞɨɫɬɚ-
ɬɨɱɧɨ ɜɵɫɨɤɢɯ ɫɤɨɪɨɫɬɹɯ ɫɨɭɞɚɪɟɧɢɹ.  
 
ɂɡɜɟɫɬɧɵɟ ɦɟɬɨɞɵ ɬɪɚɞɢɰɢɨɧɧɨɣ ɫɜɚɪɤɢ ɨɤɚ-
ɡɵɜɚɸɬɫɹ ɧɟ ɷɮɮɟɤɬɢɜɧɵɦɢ ɢɥɢ ɜɨɨɛɳɟ ɧɟ 
ɪɚɛɨɬɨɫɩɨɫɨɛɧɵɦɢ [1]. 
 
Ⱦɥɹ ɦɚɝɧɢɬɧɨ-ɢɦɩɭɥɶɫɧɨɣ ɫɛɨɪɤɢ ɞɨɫɬɚɬɨɱ-
ɧɨ ɠɺɫɬɤɢɯ ɪɚɦɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ ɢɡ ɦɟɬɚɥɥɨɜ 
ɫ ɜɵɫɨɤɢɦ ɭɪɨɜɧɟɦ ɩɪɟɞɟɥɚ ɬɟɤɭɱɟɫɬɢ ɧɟɨɛ-
ɯɨɞɢɦɵ ɢɧɞɭɤɬɨɪɧɵɟ ɫɢɫɬɟɦɵ, ɪɚɡɜɢɜɚɸɳɢɟ 
ɦɨɳɧɵɟ ɢ ɫɬɪɨɝɨ ɧɚɩɪɚɜɥɟɧɧɵɟ ɫɢɥɵ ɞɚɜɥɟ-
ɧɢɹ [2, 3]. 
 

ɐɟɥɶ ɢ ɩɨɫɬɚɧɨɜɤɚ ɡɚɞɚɱɢ 
 

ɐɟɥɶɸ ɪɚɛɨɬɵ ɹɜɢɥɨɫɶ ɢɫɫɥɟɞɨɜɚɧɢɟ ɢɧɞɭɤ-
ɬɨɪɧɵɯ ɫɢɫɬɟɦ – ɢɧɫɬɪɭɦɟɧɬɨɜ ɞɥɹ ɦɚɝɧɢɬ-
ɧɨ-ɢɦɩɭɥɶɫɧɨɝɨ ɫɨɱɥɟɧɟɧɢɹ ɷɥɟɦɟɧɬɨɜ ɫɛɨɪ-
ɧɵɯ ɦɟɬɚɥɥɢɱɟɫɤɢɯ ɤɨɧɫɬɪɭɤɰɢɣ ɧɚ ɨɫɧɨɜɚ-
ɧɢɢ ɚɧɚɥɢɡɚ ɷɥɟɤɬɪɨɞɢɧɚɦɢɱɟɫɤɢɯ ɭɫɢɥɢɣ, 
ɞɟɣɫɬɜɭɸɳɢɯ ɧɚ ɨɛɴɟɤɬ ɨɛɪɚɛɨɬɤɢ ɢ ɩɨɡɜɨ-
ɥɹɸɳɢɯ ɪɟɚɥɢɡɚɰɢɸ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɣ ɨɩɟ-
ɪɚɰɢɢ «ɪɚɡɞɚɱɚ». 
 
ɉɪɨɫɬɟɣɲɢɦ ɜɚɪɢɚɧɬɨɦ ɤɨɧɫɬɪɭɤɰɢɢ ɢɧɞɭɤ-
ɬɨɪɧɨɣ ɫɢɫɬɟɦɵ ɞɥɹ ɪɚɡɞɚɱɢ ɬɪɭɛ ɩɪɹɦɨ-
ɭɝɨɥɶɧɨɝɨ ɫɟɱɟɧɢɹ ɹɜɥɹɟɬɫɹ ɤɨɧɫɬɪɭɤɰɢɹ ɢɡ 
ɩɪɨɬɹɠɺɧɧɵɯ ɨɞɧɨɜɢɬɤɨɜɵɯ ɫɨɥɟɧɨɢɞɨɜ, ɪɚɡ-
ɦɟɳɺɧɧɵɯ ɜɧɭɬɪɢ ɬɪɭɛɵ ɤɨɦɩɥɚɧɚɪɧɨ ɩɥɨɫ-
ɤɨɫɬɹɦ ɩɪɨɬɢɜɨɩɨɥɨɠɧɵɯ ɫɬɟɧɨɤ ɬɚɤ, ɱɬɨ ɢɯ 
ɞɥɢɧɧɵɟ ɬɨɤɨɩɪɨɜɨɞɵ ɩɚɪɚɥɥɟɥɶɧɵ ɢ ɩɪɨɯɨ-
ɞɹɬ ɜɞɨɥɶ ɭɝɥɨɜɵɯ ɢɡɝɢɛɨɜ ɩɪɹɦɨɭɝɨɥɶɧɨɝɨ 
ɩɪɨɮɢɥɹ. 
 
ɋɯɟɦɚɬɢɱɟɫɤɢ ɩɪɟɞɥɚɝɚɟɦɚɹ ɢɧɞɭɤɬɨɪɧɚɹ 
ɫɢɫɬɟɦɚ ɢ, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɩɪɢɧɢɦɚɟɦɚɹ 
ɪɚɫɱɺɬɧɚɹ ɦɨɞɟɥɶ ɢɥɥɸɫɬɪɢɪɭɸɬɫɹ ɧɚ ɪɢɫ. 1. 
ɉɪɨɜɨɞɧɢɤɢ, ɩɨɦɟɱɟɧɧɵɟ ɰɢɮɪɚɦɢ 1, 2, 3 ɢ 
4, – ɷɬɨ ɩɪɨɬɹɠɺɧɧɵɟ ɬɨɤɨɩɪɨɜɨɞɵ ɜɢɬɤɨɜ. 
ɂɯ ɩɨɩɟɪɟɱɧɨɟ ɫɟɱɟɧɢɟ – ɤɜɚɞɪɚɬ ɫɨ ɫɬɨɪɨ-
ɧɨɣ d.   
 
ɂɬɚɤ, ɭɬɨɱɧɢɦ ɩɨɫɬɚɧɨɜɤɭ ɡɚɞɚɱɢ: 
– ɭɝɥɵ ɩɨɩɟɪɟɱɧɨɝɨ ɩɪɨɮɢɥɹ ɜ ɢɡɝɢɛɚɯ ɩɨɥɨɣ 

ɦɟɬɚɥɥɢɱɟɫɤɨɣ ɬɪɭɛɵ ɩɪɢɛɥɢɠɚɸɬɫɹ ɤ  

/ 2  ; 

– ɨɞɧɨɜɢɬɤɨɜɵɟ ɫɨɥɟɧɨɢɞɵ ɩɪɹɦɨɭɝɨɥɶɧɨɣ 
ɮɨɪɦɵ ɜɵɩɨɥɧɟɧɵ ɢɡ ɩɪɨɜɨɞɧɢɤɨɜ ɤɜɚɞɪɚɬ-
ɧɨɝɨ ɫɟɱɟɧɢɹ dd ɢ ɨɛɥɚɞɚɸɬ ɞɨɫɬɚɬɨɱɧɨ 
ɛɨɥɶɲɨɣ ɩɪɨɬɹɠɺɧɧɨɫɬɶɸ ɜ ɢɡɦɟɪɟɧɢɢ, ɫɨ-

ɨɬɜɟɬɫɬɜɭɸɳɟɦ ɨɫɢ Ɉɏ, ɬɚɤ ɱɬɨ 0
x




; 

 
– ɷɥɟɤɬɪɨɩɪɨɜɨɞɧɨɫɬɶ ɨɛɪɚɛɚɬɵɜɚɟɦɨɝɨ ɦɟ-
ɬɚɥɥɚ ɢ ɞɟɣɫɬɜɭɸɳɢɟ ɪɚɛɨɱɢɟ ɱɚɫɬɨɬɵ 
ɧɚɫɬɨɥɶɤɨ ɜɵɫɨɤɢ, ɱɬɨ ɞɨɩɭɫɬɢɦɨ  ɩɪɢɛɥɢ-
ɠɟɧɢɟ ɪɟɡɤɨɝɨ ɩɨɜɟɪɯɧɨɫɬɧɨɝɨ ɷɮɮɟɤɬɚ;  
 
– ɩɨ ɬɨɤɨɩɪɨɜɨɞɚɦ ɜɢɬɤɨɜ, ɩɚɪɚɥɥɟɥɶɧɵɯ ɨɫɢ 
Ɉɏ, ɩɪɨɬɟɤɚɟɬ ɨɞɢɧ ɢ ɬɨɬ ɠɟ ɩɨ ɜɟɥɢɱɢɧɟ ɬɨɤ 
Ix(t) = I(t) (t – ɜɪɟɦɹ ɜ ɫɟɤɭɧɞɚɯ). 
 

 
 

Ɋɢɫ. 1. ɋɯɟɦɚ ɢɧɞɭɤɬɨɪɧɨɣ ɫɢɫɬɟɦɵ 
 
ɉɪɢ ɪɟɲɟɧɢɢ ɡɚɞɚɱ ɪɚɡɞɚɱɢ ɧɟɨɛɯɨɞɢɦɨ ɪɟ-
ɲɢɬɶ ɭɪɚɜɧɟɧɢɹ Ɇɚɤɫɜɟɥɥɚ ɞɥɹ ɧɟɬɪɢɜɢɚɥɶ-
ɧɵɯ ɤɨɦɩɨɧɟɧɬ ɜɟɤɬɨɪɚ ɩɨɥɹ, ɩɪɟɨɛɪɚɡɨɜɚɧ-
ɧɵɯ ɩɨ Ʌɚɩɥɚɫɭ ɫ ɭɱɺɬɨɦ ɧɭɥɟɜɵɯ ɧɚɱɚɥɶɧɵɯ 
ɭɫɥɨɜɢɣ, ɜɨɡɛɭɠɞɚɟɦɵɯ ɜɨ ɜɧɭɬɪɟɧɧɟɣ ɩɨɥɨ-
ɫɬɢ. 
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ɝɞɟ ɪ – ɩɚɪɚɦɟɬɪ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɩɪɟɨɛɪɚɡɨɜɚ-
ɧɢɹ Ʌɚɩɥɚɫɚ. 
 
Ⱦɥɹ ɢɧɬɟɝɪɢɪɨɜɚɧɢɹ ɭɪɚɜɧɟɧɢɣ ɜɨɫɩɨɥɶɡɨɜɚ-
ɥɢɫɶ ɞɜɨɣɧɵɦ ɪɚɡɥɨɠɟɧɢɟɦ Ɏɭɪɶɟ ɩɨ ɜɡɚɢɦ-
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ɧɨ ɨɪɬɨɝɨɧɚɥɶɧɵɦ ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɵɦ ɩɟɪɟ-
ɦɟɧɧɵɦ ɜ ɜɵɛɪɚɧɧɨɣ ɫɢɫɬɟɦɟ ɤɨɨɪɞɢɧɚɬ. 
 

ɑɢɫɥɟɧɧɵɟ ɪɚɫɱɺɬɵ ɪɚɫɩɪɟɞɟɥɟɧɢɹ  
ɧɚɩɪɹɠɺɧɧɨɫɬɢ ɢ ɷɥɟɤɬɪɨɞɢɧɚɦɢɱɟɫɤɢɯ  

ɭɫɢɥɢɣ 
 
Ⱦɥɹ ɢɥɥɸɫɬɪɚɰɢɢ ɱɢɫɥɟɧɧɵɯ ɪɚɫɱɺɬɨɜ ɫ ɩɨ-
ɦɨɳɶɸ ɢɧɞɭɤɬɨɪɧɨɣ ɫɢɫɬɟɦɵ ɛɵɥɨ ɩɪɨɜɟɞɟ-
ɧɨ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨɟ ɦɨɞɟɥɢɪɨɜɚɧɢɟ ɩɪɨ-
ɰɟɫɫɨɜ ɜɨɡɛɭɠɞɟɧɢɹ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɵɯ ɩɨɥɟɣ 
ɬɨɤɚɦɢ ɱɟɬɵɪɺɯ ɨɞɧɨɜɢɬɤɨɜɵɯ ɫɨɥɟɧɨɢɞɨɜ ɜ 
ɩɨɥɨɫɬɢ ɩɪɹɦɨɭɝɨɥɶɧɨɣ ɬɪɭɛɱɚɬɨɣ ɡɚɝɨɬɨɜɤɢ 
(ɪɢɫ. 2). 
 
 

ȼ ɪɟɠɢɦɟ ɪɟɡɤɨɝɨ ɩɨɜɟɪɯɧɨɫɬɧɨɝɨ ɷɮɮɟɤɬɚ 
ɨɛɪɚɛɨɬɤɟ ɩɨɞɥɟɠɢɬ ɩɨɥɚɹ ɩɪɨɬɹɠɺɧɧɚɹ 
ɚɥɸɦɢɧɢɟɜɚɹ ɬɪɭɛɱɚɬɚɹ ɡɚɝɨɬɨɜɤɚ ɬɨɥɳɢɧɨɣ  
0,001m ɫ ɤɜɚɞɪɚɬɧɨɣ ɮɨɪɦɨɣ ɩɨɩɟɪɟɱɧɨɝɨ 
ɫɟɱɟɧɢɹ: 0,020,02m, a = b = 0,02m [3, 4]. 
 
ɂɧɞɭɤɬɨɪɵ – ɨɞɧɨɜɢɬɤɨɜɵɟ ɫɨɥɟɧɨɢɞɵ ɩɪɹ-
ɦɨɭɝɨɥɶɧɨɣ ɮɨɪɦɵ – ɜɵɩɨɥɧɟɧɵ ɢɡ ɩɪɨɜɨɞ-
ɧɢɤɨɜ ɫ ɤɜɚɞɪɚɬɧɵɦ ɩɨɩɟɪɟɱɧɵɦ ɫɟɱɟɧɢɟɦ: 
0,0020,002m, d = 0,002m. 
 
Ⱦɥɹ ɛɨɥɟɟ ɩɨɥɧɨɣ ɢɥɥɸɫɬɪɚɰɢɢ ɩɪɨɰɟɫɫɨɜ ɜ 
ɫɢɫɬɟɦɟ ɪɚɫɱɺɬɵ ɜ ɨɬɧɨɫɢɬɟɥɶɧɵɯ ɟɞɢɧɢɰɚɯ 
ɫɥɟɞɭɟɬ ɞɨɩɨɥɧɢɬɶ ɚɛɫɨɥɸɬɧɵɦɢ ɡɧɚɱɟɧɢɹɦɢ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤ [4].  

 

 
Ɋɢɫ. 2. ɉɪɨɫɬɪɚɧɫɬɜɟɧɧɵɟ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɤɚɫɚɬɟɥɶɧɵɯ ɤɨɦɩɨɧɟɧɬ ɧɚɩɪɹɠɺɧɧɨɫɬɢ ɦɚɝɧɢɬɧɨɝɨ 

ɩɨɥɹ ( 0
,y zH ) ɢ ɜɨɡɛɭɠɞɚɟɦɵɯ  ɫɢɥ ɞɚɜɥɟɧɢɹ ( 0

,z yP ) ɜ ɨɬɧɨɫɢɬɟɥɶɧɵɯ ɟɞɢɧɢɰɚɯ 
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ɉɪɢ ɚɦɩɥɢɬɭɞɟ ɬɨɤɚ ɜ ɢɧɞɭɤɬɨɪɟ Im = 100 kA 
ɦɚɤɫɢɦɭɦ ɧɚɩɪɹɠɺɧɧɨɫɬɢ ɛɭɞɟɬ ɫɨɫɬɚɜɥɹɬɶ 

71,96 10m
ȺH
m

  ; ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɦɚɤɫɢɦɭɦ 

ɪɚɡɜɢɜɚɟɦɨɝɨ ɞɚɜɥɟɧɢɹ ɛɭɞɟɬ ɪɚɜɟɧ 
8

22,42 10m
ɇP
m

  . 

 
ȼɵɜɨɞɵ 

 
ɉɪɨɜɟɞɟɧɧɵɟ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɟ ɢɫɫɥɟɞɨɜɚ-
ɧɢɹ ɢ ɜɵɱɢɫɥɟɧɢɹ ɩɪɢɜɨɞɹɬ ɤ ɫɥɟɞɭɸɳɢɦ  
ɜɵɜɨɞɚɦ. 
 
ȼ ɢɧɞɭɤɬɨɪɧɨɣ ɫɢɫɬɟɦɟ ɫ ɱɟɬɵɪɶɦɹ ɜɡɚɢɦɧɨ 
ɨɪɬɨɝɨɧɚɥɶɧɵɦɢ ɨɞɧɨɜɢɬɤɨɜɵɦɢ ɫɨɥɟɧɨɢɞɚ-
ɦɢ, ɪɚɫɩɨɥɨɠɟɧɧɵɦɢ ɧɚ ɜɧɭɬɪɟɧɧɢɯ ɩɨɜɟɪɯ-
ɧɨɫɬɹɯ ɩɪɨɮɢɥɹ ɩɨɥɨɣ ɬɪɭɛɱɚɬɨɣ ɡɚɝɨɬɨɜɤɢ 
ɩɪɹɦɨɭɝɨɥɶɧɨɣ ɮɨɪɦɵ, ɜ ɪɟɠɢɦɟ ɪɟɡɤɨɝɨ ɩɨ-
ɜɟɪɯɧɨɫɬɧɨɝɨ ɷɮɮɟɤɬɚ ɜɨɡɛɭɠɞɚɸɬɫɹ ɢɧɬɟɧ-
ɫɢɜɧɵɟ ɦɚɝɧɢɬɧɵɟ ɩɨɥɹ ɢ ɦɨɳɧɵɟ ɷɥɟɤɬɪɨ-
ɞɢɧɚɦɢɱɟɫɤɢɟ ɭɫɢɥɢɹ, ɜɟɥɢɱɢɧɵ ɤɨɬɨɪɵɯ 
ɜɩɨɥɧɟ ɞɨɫɬɚɬɨɱɧɵ ɞɥɹ ɩɪɚɤɬɢɱɟɫɤɨɝɨ ɞɟ-
ɮɨɪɦɢɪɨɜɚɧɢɹ ɨɛɪɚɛɚɬɵɜɚɟɦɨɣ ɡɚɝɨɬɨɜɤɢ ɩɨ 
ɭɝɥɚɦ ɩɪɨɮɢɥɹ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ [3]. 
 
Ɇɚɤɫɢɦɭɦ ɧɚɩɪɹɠɺɧɧɨɫɬɢ ɫɨɫɬɚɜɥɹɟɬ 

71,96 10m
AH
m

  , ɦɚɤɫɢɦɭɦ ɞɚɜɥɟɧɢɹ –  

8
22,42 10m

NP
m

  ; 

 
– ɦɚɤɫɢɦɭɦɵ ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɨɝɨ ɪɚɫɩɪɟɞɟ-
ɥɟɧɢɹ ɩɨɥɟɣ ɢ ɞɚɜɥɟɧɢɣ ɫɨɫɪɟɞɨɬɨɱɟɧɵ ɜɛɥɢ-
ɡɢ  ɜɧɭɬɪɟɧɧɢɯ ɭɝɥɨɜ ɨɛɪɚɛɚɬɵɜɚɟɦɨɣ ɡɚɝɨ-
ɬɨɜɤɢ, ɚ ɤɨɧɰɟɧɬɪɚɰɢɹ ɜɨɡɛɭɠɞɚɟɦɵɯ ɭɫɢɥɢɣ 
ɧɚ ɞɜɭɯ ɜɡɚɢɦɧɨ ɨɪɬɨɝɨɧɚɥɶɧɵɯ ɩɥɨɫɤɨɫɬɹɯ 
ɨɡɧɚɱɚɟɬ ɩɨɹɜɥɟɧɢɟ ɪɚɜɧɨɞɟɣɫɬɜɭɸɳɟɣ ɫɢɥɵ 
ɞɚɜɥɟɧɢɹ ɫ ɚɦɩɥɢɬɭɞɨɣ 2 mP , ɧɚɩɪɚɜɥɟɧ-
ɧɨɣ ɤ ɰɟɧɬɪɭ ɭɝɥɚ. 
 
 

ɉɨɜɵɲɟɧɢɟ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɦɧɨɝɨɜɢɬɤɨɜɵɯ 
ɢɧɞɭɤɬɨɪɧɵɯ ɫɢɫɬɟɦ ɜɨɡɦɨɠɧɨ ɡɚ ɫɱɺɬ ɜɵɛɨ-
ɪɚ ɮɨɪɦɵ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɢɯ ɜɢɬɤɨɜ ɜ 
ɨɛɥɚɫɬɹɯ ɫɨɱɥɟɧɟɧɢɹ ɫɦɟɠɧɵɯ ɬɨɤɨɩɪɨɜɨɞɨɜ 
ɩɪɢ ɧɚɢɦɟɧɶɲɢɯ ɞɢɷɥɟɤɬɪɢɱɟɫɤɢɯ ɡɚɡɨɪɚɯ 
ɦɟɠɞɭ ɧɢɦɢ. 
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