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Аɧɧɨɬаɰиɹ. ɉɪɟɞɫɬɚɜɥɟɧɵ ɨɫɧɨɜɧɵɟ ɩɨɥɨɠɟɧɢɹ ɪɚɡɪɚɛɨɬɚɧɧɨɣ ɦɨɞɟɥɢ ɩɪɨɰɟɫɫɨɜ, ɩɪɨɢɫɯɨ-
ɞɹɳɢɯ ɜ ɬɨɩɥɢɜɨɩɨɞɚɸɳɟɣ ɫɢɫɬɟɦɟ ɫ ɷɥɟɤɬɪɨɧɧɵɦ ɭɩɪɚɜɥɟɧɢɟɦ ɞɜɭɯɬɚɤɬɧɨɝɨ ɞɜɢɝɚɬɟɥɹ ɫ 
ɩɪɢɧɭɞɢɬɟɥɶɧɵɦ ɜɨɫɩɥɚɦɟɧɟɧɢɟɦ. ɉɪɢɜɟɞɟɧɵ ɪɟɡɭɥɶɬɚɬɵ ɪɚɫɱёɬɚ ɩɪɨɰɟɫɫɚ ɬɨɩɥɢɜɨɩɨɞɚɱɢ 
ɩɪɢ ɭɫɥɨɜɢɢ ɭɫɬɚɧɨɜɤɢ ɢɧɠɟɤɬɨɪɚ ɜɨ ɜɩɭɫɤɧɨɣ ɫɢɫɬɟɦɟ.  
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ȼɜɟɞɟɧɢɟ 
 

ɉɪɢ ɜɧɟɞɪɟɧɢɢ ɜ ɞɜɭɯɬɚɤɬɧɨɦ ɞɜɢɝɚɬɟɥɟ ɫ 
ɩɪɢɧɭɞɢɬɟɥɶɧɵɦ ɜɨɫɩɥɚɦɟɧɟɧɢɟɦ ɷɥɟɤɬɪɨɧ-

ɧɨɝɨ ɭɩɪɚɜɥɟɧɢɹ ɜ ɩɟɪɜɭɸ ɨɱɟɪɟɞɶ  
ɧɟɨɛɯɨɞɢɦɨ ɪɚɡɪɚɛɨɬɚɬɶ ɫɢɫɬɟɦɭ ɩɨɞɚɱɢ 

ɬɨɩɥɢɜɚ (ɪɢɫ. 1), ɜɤɥɸɱɚɸɳɭɸ ɢɫɩɨɥɧɢɬɟɥɶ-
ɧɵɟ ɭɫɬɪɨɣɫɬɜɚ – ɮɨɪɫɭɧɤɢ. Ɍɚɤɢɟ ɭɫɬɪɨɣ-

ɫɬɜɚ ɦɨɝɭɬ ɨɛɟɫɩɟɱɢɜɚɬɶ ɤɚɤ ɧɟɩɨɫɪɟɞɫɬɜɟɧ-

ɧɨ ɩɨɞɚɱɭ ɬɨɩɥɢɜɚ ɜ ɰɢɥɢɧɞɪ [1, 2], ɬɚɤ ɢ 

ɛɵɬɶ ɭɫɬɚɧɨɜɥɟɧɵ ɜɨ ɜɩɭɫɤɧɨɦ ɬɪɭɛɨɩɪɨɜɨɞɟ 
[2]. 

Ⱥɧɚɥɢɡ ɩɭɛɥɢɤɚɰɢɣ  

 

ȼ ɞɜɢɝɚɬɟɥɹɯ ɫ ɜɨɫɩɥɚɦɟɧɟɧɢɟɦ ɨɬ ɫɠɚɬɢɹ 
ɞɥɹ ɩɨɞɚɱɢ ɬɨɩɥɢɜɚ ɧɚɢɛɨɥɶɲɟɟ ɪɚɫɩɪɨɫɬɪɚ-
ɧɟɧɢɟ ɩɨɥɭɱɢɥɢ ɮɨɪɫɭɧɤɢ ɫ ɷɥɟɤɬɪɨɦɚɝɧɢɬ-
ɧɵɦ ɩɪɢɜɨɞɨɦ ɡɚɩɢɪɚɸɳɟɝɨ ɤɥɚɩɚɧɚ [1, 2]. ȼ 

ɨɬɥɢɱɢɟ ɨɬ ɞɢɡɟɥɶɧɵɯ ɷɥɟɤɬɪɨɝɢɞɪɚɜɥɢɱɟ-
ɫɤɢɯ ɮɨɪɫɭɧɨɤ, ɝɞɟ ɷɥɟɤɬɪɨɦɚɝɧɢɬ ɨɛɟɫɩɟɱɢ-

ɜɚɟɬ ɩɟɪɟɦɟɳɟɧɢɟ ɤɥɚɩɚɧɚ ɭɩɪɚɜɥɟɧɢɹ, ɜ 
ɮɨɪɫɭɧɤɟ (ɪɢɫ. 2) ɫɢɥɵ, ɪɚɡɜɢɜɚɟɦɨɣ ɷɥɟɤ-
ɬɪɨɦɚɝɧɢɬɨɦ 6, ɞɨɫɬɚɬɨɱɧɨ ɞɥɹ ɩɪɹɦɨɝɨ ɜɨɡ-
ɞɟɣɫɬɜɢɹ ɧɚ ɡɚɩɢɪɚɸɳɢɣ ɤɥɚɩɚɧ – ɢɝɥɭ 4. 
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Ɍɚɤɢɟ ɮɨɪɫɭɧɤɢ ɧɚɡɵɜɚɸɬ ɷɥɟɤɬɪɨɦɟɯɚɧɢ-

ɱɟɫɤɢɦɢ (ɗɆɎ) [3]. 

 

 
 

Ɋɢɫ. 1. ɋɯɟɦɚ ɬɨɩɥɢɜɧɨɣ ɫɢɫɬɟɦɵ ɞɥɹ ɩɨɞɚɱɢ 

ɛɟɧɡɢɧɚ: 1 – ɬɨɩɥɢɜɧɵɣ ɧɚɫɨɫ; 2 – ɪɚɦɩɚ; 
3 – ɮɨɪɫɭɧɤɢ; 4 – ɪɟɝɭɥɹɬɨɪ ɞɚɜɥɟɧɢɹ;  
5 – ɬɨɩɥɢɜɧɵɣ ɛɚɤ ɫ ɬɨɩɥɢɜɨɩɨɞɤɚɱɢɜɚ-
ɸɳɢɦ ɧɚɫɨɫɨɦ ɢ ɮɢɥɶɬɪɨɦ 

 

Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ ɢ ɪɟɝɭɥɢ-

ɪɨɜɨɱɧɵɯ ɩɚɪɚɦɟɬɪɨɜ ɮɨɪɫɭɧɤɢ ɢ ɞɪɭɝɢɯ 
ɷɥɟɦɟɧɬɨɜ ɬɨɩɥɢɜɧɨɣ ɫɢɫɬɟɦɵ, ɚ ɬɚɤɠɟ ɯɚɪɚɤ-
ɬɟɪɢɫɬɢɤɢ ɬɨɩɥɢɜɨɩɨɞɚɱɢ ɧɟɨɛɯɨɞɢɦɨ ɪɚɫɩɨ-
ɥɚɝɚɬɶ ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ ɦɨɞɟɥɶɸ ɩɪɨɰɟɫɫɨɜ, 
ɩɪɨɢɫɯɨɞɹɳɢɯ ɜ ɷɥɟɦɟɧɬɚɯ ɫɢɫɬɟɦɵ.  

 

Ɍɪɭɞɧɨɫɬɶɸ ɩɪɢɦɟɧɟɧɢɹ ɫɟɪɢɣɧɨ ɜɵɩɭɫɤɚɟ-
ɦɵɯ ɞɥɹ ɩɨɞɚɱɢ ɛɟɧɡɢɧɚ ɮɨɪɫɭɧɨɤ ɜ ɞɜɭɯ-
ɬɚɤɬɧɨɦ ɞɜɢɝɚɬɟɥɟ ɹɜɥɹɟɬɫɹ ɧɟɨɛɯɨɞɢɦɨɫɬɶ 
ɫɨɤɪɚɳɟɧɢɹ ɞɥɢɬɟɥɶɧɨɫɬɢ ɢɯ ɫɪɚɛɚɬɵɜɚɧɢɹ. 
ȼ ɬɚɤɨɦ ɫɥɭɱɚɟ ɰɟɥɟɫɨɨɛɪɚɡɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ 
ɮɨɪɫɭɧɤɢ (ɪɢɫ. 2), ɨɛɟɫɩɟɱɢɜɚɸɳɢɟ ɩɨɞɚɱɭ 

ɛɟɧɡɢɧɚ ɩɨɞ ɜɵɫɨɤɢɦ ɞɚɜɥɟɧɢɟɦ ɤɚɤ ɜ ɰɢ-

ɥɢɧɞɪ, ɬɚɤ ɢ ɜɨ ɜɩɭɫɤɧɨɣ ɬɪɭɛɨɩɪɨɜɨɞ. ɉɨ 
ɥɢɬɟɪɚɬɭɪɧɵɦ ɞɚɧɧɵɦ [2], ɬɚɤɢɟ ɮɨɪɫɭɧɤɢ 

ɨɛɟɫɩɟɱɢɜɚɸɬ ɩɨɞɚɱɭ ɰɢɤɥɨɜɨɣ ɩɨɪɰɢɢ ɬɨɩ-

ɥɢɜɚ ɡɚ ɜɪɟɦɹ 5 ɦɫ ɢ ɦɟɧɟɟ.   
 

Ɉɫɨɛɟɧɧɨɫɬɶɸ ɪɚɛɨɬɵ ɮɨɪɫɭɧɤɢ ɹɜɥɹɟɬɫɹ 
ɡɚɞɟɪɠɤɚ ɨɬɤɪɵɬɢɹ ɤɥɚɩɚɧɚ ɨɬɧɨɫɢɬɟɥɶɧɨ 
ɧɚɱɚɥɚ ɩɨɞɚɱɢ ɧɚɩɪɹɠɟɧɢɹ ɧɚ ɤɥɟɦɦɵ  

ɤɚɬɭɲɤɢ ɷɥɟɤɬɪɨɦɚɝɧɢɬɚ, ɩɪɟɜɵɲɟɧɢɟ ɞɥɢ-

ɬɟɥɶɧɨɫɬɢ ɩɨɞɚɱɢ ɬɨɩɥɢɜɚ ɧɚɞ ɞɥɢɬɟɥɶɧɨ-
ɫɬɶɸ ɭɩɪɚɜɥɹɸɳɟɝɨ ɢɦɩɭɥɶɫɚ.  
 

ɉɟɪɟɱɢɫɥɟɧɧɵɟ ɜɪɟɦɟɧɧɵɟ ɩɚɪɚɦɟɬɪɵ ɧɟɨɛ-
ɯɨɞɢɦɨ ɨɩɪɟɞɟɥɢɬɶ ɧɚ ɧɚɱɚɥɶɧɨɦ ɷɬɚɩɟ ɜɵ-

ɛɨɪɚ ɤɨɧɫɬɪɭɤɰɢɢ ɫ ɩɨɦɨɳɶɸ ɦɚɬɟɦɚɬɢɱɟ-
ɫɤɨɝɨ ɦɨɞɟɥɢɪɨɜɚɧɢɹ. ɗɬɨ ɩɨɡɜɨɥɢɬ ɫɨɡɞɚɬɶ 
ɷɮɮɟɤɬɢɜɧɭɸ ɫɢɫɬɟɦɭ ɭɩɪɚɜɥɟɧɢɹ ɩɪɨɰɟɫɫɨɦ 

ɬɨɩɥɢɜɨɩɨɞɚɱɢ. 

 

 
 

Ɋɢɫ. 2. Ʉɨɧɫɬɪɭɤɰɢɹ ɮɨɪɫɭɧɤɢ: 1 – ɜɩɭɫɤɧɨɣ 

ɤɚɧɚɥ ɫ ɮɢɥɶɬɪɨɦ ɬɨɧɤɨɣ ɨɱɢɫɬɤɢ; 2 – 

ɷɥɟɤɬɪɢɱɟɫɤɢɣ ɪɚɡɴɟɦ; 3 – ɩɪɭɠɢɧɚ; 4 – 

ɷɥɟɤɬɪɨɦɚɝɧɢɬ; 5 – ɤɨɪɩɭɫ ɮɨɪɫɭɧɤɢ; 6 – 

ɢɝɥɚ; 7 – ɫɟɞɥɨ ɢɝɥɵ; 8 – ɪɚɫɩɵɥɢɜɚɸ-

ɳɢɟ ɨɬɜɟɪɫɬɢɹ 
 

ɉɪɢ ɨɬɤɥɸɱɟɧɢɢ ɧɚɩɪɹɠɟɧɢɹ ɦɚɝɧɢɬɧɚɹ ɫɢ-

ɥɚ, ɩɪɢɬɹɝɢɜɚɸɳɚɹ ɹɤɨɪɶ, ɧɚɯɨɞɹɳɢɣɫɹ ɧɚ 
ɢɝɥɟ 6, ɭɦɟɧɶɲɚɟɬɫɹ ɢ ɢɝɥɚ ɜɨɡɜɪɚɳɚɟɬɫɹ ɧɚ 
ɫɟɞɥɨ ɜɨɡɜɪɚɬɧɨɣ ɩɪɭɠɢɧɨɣ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, 

ɦɨɠɧɨ ɫɞɟɥɚɬɶ ɜɵɜɨɞ ɨ ɬɨɦ, ɱɬɨ ɜ ɗɆɎ ɩɨ-
ɞɚɱɚ ɬɨɩɥɢɜɚ ɡɚ ɟɞɢɧɢɱɧɵɣ ɢɦɩɭɥɶɫ ɹɜɥɹɟɬɫɹ 
ɮɭɧɤɰɢɟɣ ɜɨɡɛɭɠɞɚɸɳɟɝɨ ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ 

ɢɦɩɭɥɶɫɚ ɲɢɪɢɧɨɣ t, ɩɪɢɥɨɠɟɧɧɨɝɨ ɤ ɫɨɥɟ-
ɧɨɢɞɭ. ȼɨ ɦɧɨɝɢɯ ɫɥɭɱɚɹɯ ɩɟɪɜɢɱɧɵɦ ɩɚɪɚ-
ɦɟɬɪɨɦ ɹɜɥɹɟɬɫɹ ɜɪɟɦɹ ɪɟɚɤɰɢɢ ɤɚɬɭɲɤɢ ɧɚ 
ɢɦɩɭɥɶɫ. ɇɚ ɪɢɫ. 3 ɩɨɤɚɡɚɧɨ ɢɡɦɟɧɟɧɢɟ ɩɨ-
ɥɨɠɟɧɢɹ ɢɝɥɵ ɜ ɩɟɪɢɨɞ ɜɩɪɵɫɤɢɜɚɧɢɹ ɫ ɩɪɨ-
ɹɜɥɟɧɢɟɦ ɯɚɪɚɤɬɟɪɧɵɯ ɹɜɥɟɧɢɣ, ɫɨɩɪɨɜɨɠ-

ɞɚɸɳɢɯ ɟɟ ɩɟɪɟɦɟɳɟɧɢɟ. 
 

 

Ɋɢɫ. 3. Ɉɫɨɛɟɧɧɨɫɬɢ ɩɟɪɟɦɟɳɟɧɢɹ ɢɝɥɵ ɮɨɪ-
ɫɭɧɤɢ ɜ ɩɪɨɰɟɫɫɟ ɜɩɪɵɫɤɢɜɚɧɢɹ [5] 
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ɇɚ ɪɢɫ. 3 ɩɨɤɚɡɚɧɨ, ɱɬɨ ɞɢɧɚɦɢɱɟɫɤɨɟ ɩɨɜɟ-
ɞɟɧɢɟ ɗɆɎ ɨɤɚɡɵɜɚɟɬ ɫɭɳɟɫɬɜɟɧɧɨɟ ɜɥɢɹɧɢɟ 
ɧɚ ɩɪɨɰɟɫɫ ɬɨɩɥɢɜɨɩɨɞɚɱɢ, ɢ ɩɨɷɬɨɦɭ ɜɜɨ-
ɞɢɬɶ ɜ ɦɨɞɟɥɶ ɭɩɪɨɳɟɧɢɹ ɧɟɰɟɥɟɫɨɨɛɪɚɡɧɨ. 
Ɂɧɚɱɢɬɟɥɶɧɨɟ ɜɥɢɹɧɢɟ ɧɚ ɤɨɥɢɱɟɫɬɜɨ ɩɨɞɚɧ-

ɧɨɝɨ ɬɨɩɥɢɜɚ ɢɦɟɟɬ ɨɬɫɤɨɤ ɢɝɥɵ ɨɬ ɫɟɞɥɚ ɜ 
ɤɨɧɰɟ ɜɨɡɜɪɚɬɧɨɝɨ ɞɜɢɠɟɧɢɹ. Ɍɚɤɠɟ ɜɥɢɹɧɢɟ 
ɧɚ ɬɨɩɥɢɜɨɩɨɞɚɱɭ ɨɤɚɡɵɜɚɸɬ ɡɚɞɟɪɠɤɢ ɨɬ-
ɤɪɵɬɢɹ/ɡɚɤɪɵɬɢɹ ɢɝɥɵ. ɉɪɢ ɦɨɞɟɥɢɪɨɜɚɧɢɢ 

ɬɚɤɠɟ ɫɥɟɞɭɟɬ ɭɱɢɬɵɜɚɬɶ ɹɜɥɟɧɢɹ, ɫɨɩɪɨɜɨɠ-

ɞɚɸɳɢɟ ɧɚɦɚɝɧɢɱɢɜɚɧɢɟ-ɪɚɡɦɚɝɧɢɱɢɜɚɧɢɟ 
ɩɪɢɜɨɞɚ ɗɆɎ. 

 

ɐɟɥɶ ɢ ɩɨɫɬɚɧɨɜɤɚ ɡɚɞɚɱɢ 

 

ɂɫɯɨɞɹ ɢɡ ɜɵɲɟɫɤɚɡɚɧɧɨɝɨ, ɰɟɥɶɸ ɞɚɧɧɨɝɨ 

ɢɫɫɥɟɞɨɜɚɧɢɹ ɹɜɥɹɟɬɫɹ ɫɨɡɞɚɧɢɟ ɦɚɬɟɦɚɬɢɱɟ-
ɫɤɨɣ ɦɨɞɟɥɢ ɩɪɨɰɟɫɫɨɜ, ɩɪɨɢɫɯɨɞɹɳɢɯ ɜ 
ɬɨɩɥɢɜɧɨɣ ɫɢɫɬɟɦɟ ɜ ɩɟɪɢɨɞ ɜɩɪɵɫɤɢɜɚɧɢɹ, 
ɱɬɨ ɩɨɡɜɨɥɢɬ ɜɵɛɪɚɬɶ ɤɨɧɫɬɪɭɤɬɢɜɧɵɟ ɢ ɪɟ-
ɝɭɥɢɪɨɜɨɱɧɵɟ ɩɚɪɚɦɟɬɪɵ ɟɟ ɨɬɞɟɥɶɧɵɯ ɤɨɦ-

ɩɨɧɟɧɬɨɜ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɯ ɩɨɞɚɱɭ ɛɟɧɡɢɧɚ ɜ 
ɞɜɭɯɬɚɤɬɧɵɣ ɞɜɢɝɚɬɟɥɶ. Ⱦɥɹ ɞɨɫɬɢɠɟɧɢɹ 
ɞɚɧɧɨɣ ɰɟɥɢ ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɜɟɫɬɢ ɚɧɚɥɢɡ 
ɩɪɨɰɟɫɫɚ ɬɨɩɥɢɜɨɩɨɞɚɱɢ, ɜɵɹɜɢɬɶ ɨɫɧɨɜɧɵɟ 
ɹɜɥɟɧɢɹ, ɫɨɩɪɨɜɨɠɞɚɸɳɢɟ ɞɚɧɧɵɣ ɩɪɨɰɟɫɫ, 
ɨɩɪɟɞɟɥɢɬɶ ɜɨɡɦɨɠɧɵɟ ɞɨɩɭɳɟɧɢɹ ɩɪɢ  

ɦɨɞɟɥɢɪɨɜɚɧɢɢ, ɭɱɟɫɬɶ ɜ ɦɨɞɟɥɢ ɧɟ ɬɨɥɶɤɨ 

ɝɢɞɪɨɞɢɧɚɦɢɱɟɫɤɭɸ ɫɨɫɬɚɜɥɹɸɳɭɸ, ɧɨ ɢ 

ɪɚɛɨɬɭ ɩɪɢɜɨɞɚ ɷɥɟɤɬɪɨɦɟɯɚɧɢɱɟɫɤɨɝɨ ɢɧ-

ɠɟɤɬɨɪɚ. 
 

Ɇɚɬɟɦɚɬɢɱɟɫɤɚɹ ɦɨɞɟɥɶ ɷɥɟɤɬɪɨɦɚɝɧɢɬɚ 
 

ɉɪɨɜɟɞɟɧɧɵɣ ɚɧɚɥɢɡ ɤɨɧɫɬɪɭɤɰɢɢ ɮɨɪɫɭɧɤɢ 

ɢ ɩɪɢɧɰɢɩ ɨɪɝɚɧɢɡɚɰɢɢ ɟɟ ɪɚɛɨɬɵ ɩɨɡɜɨɥɹɸɬ 
ɩɪɢ ɫɨɫɬɚɜɥɟɧɢɢ ɦɨɞɟɥɢ ɩɪɨɰɟɫɫɨɜ, ɩɪɨɢɫ-
ɯɨɞɹɳɢɯ ɜ ɷɥɟɤɬɪɨɦɚɝɧɢɬɟ, ɢɫɩɨɥɶɡɨɜɚɬɶ 
ɚɩɪɨɛɢɪɨɜɚɧɧɵɟ ɡɚɜɢɫɢɦɨɫɬɢ, ɩɨɥɭɱɟɧɧɵɟ ɜ 
[6]. 

 

ɍɪɚɜɧɟɧɢɟ ɛɚɥɚɧɫɚ ɦɨɳɧɨɫɬɟɣ ɞɥɹ ɷɥɟɤɬɪɢ-

ɱɟɫɤɨɣ ɰɟɩɢ 
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        (1) 

 

ɝɞɟ 2R I – ɩɨɬɟɪɢ ɦɨɳɧɨɫɬɢ ɧɚ ɚɤɬɢɜɧɨɦ ɫɨ-
ɩɪɨɬɢɜɥɟɧɢɢ ɰɟɩɢ; 2

ɮ ɢR I – ɩɨɬɟɪɢ ɦɨɳɧɨ-
ɫɬɢ, ɫɜɹɡɚɧɧɵɟ ɫ ɢɧɞɭɤɰɢɨɧɧɵɦɢ ɬɨɤɚɦɢ ɜ 

ɹɤɨɪɟ; 
2

0

B d l
S

dt

  – ɦɨɳɧɨɫɬɶ, ɫɜɹɡɚɧɧɚɹ ɫ 

ɩɟɪɟɦɟɳɟɧɢɟɦ ɹɤɨɪɹ; k c

dB
S l H

dt
   – ɦɨɳ-

ɧɨɫɬɶ, ɪɚɫɫɟɢɜɚɟɦɚɹ ɜ ɬɟɩɥɨ ɩɪɢ ɩɟɪɟɦɚɝɧɢ-

ɱɢɜɚɧɢɢ; 
d ɉ
dt

– ɦɨɳɧɨɫɬɶ, ɫɜɹɡɚɧɧɚɹ ɫ ɢɡɦɟ-

ɧɟɧɢɟɦ ɩɨɬɟɧɰɢɚɥɶɧɨɣ ɷɧɟɪɝɢɢ ɦɚɝɧɢɬɧɨɝɨ 
ɩɨɥɹ, 
 

  .k c

d ɉ dB
S l H H

dt dt
      (2) 

 

Ɇɚɝɧɢɬɨɞɜɢɠɭɳɚɹ ɫɢɥɚ ɞɥɹ ɩɟɬɥɢ ɦɚɝɧɢ-

ɬɨɩɪɨɜɨɞɚ ɞɥɢɧɵ lk ɢ ɞɜɭɯ ɡɚɡɨɪɨɜ ɦɟɠɞɭ 
ɹɤɨɪɟɦ ɢ ɦɚɝɧɢɬɨɩɪɨɜɨɞɨɦ ɫɭɦɦɚɪɧɨɣ ɞɥɢɧɵ 

2 l  ɩɨɞɱɢɧɹɟɬɫɹ ɡɚɤɨɧɭ ɩɨɥɧɨɝɨ ɬɨɤɚ 
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Ɇ k

l
I H l B

     , (3) 

 

ɝɞɟ Ɇ ɢI I I      – ɧɚɦɚɝɧɢɱɢɜɚɸɳɢɣ 

ɬɨɤ. 
 

ɋ ɭɱɟɬɨɦ ɭɤɚɡɚɧɧɵɯ ɨɫɨɛɟɧɧɨɫɬɟɣ, ɮɨɪɦɭɥɚ 
ɞɥɹ ɦɚɝɧɢɬɨɞɜɢɠɭɳɟɣ ɫɢɥɵ ɢɡ [4] ɜɢɞɨ-
ɢɡɦɟɧɢɬɫɹ ɢ ɩɪɢɦɟɬ ɫɥɟɞɭɸɳɢɣ ɜɢɞ: 
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,    (4) 

 

ɝɞɟ R1(Δl1), R2(Δl2) – ɩɨɬɟɪɢ, ɫɜɹɡɚɧɧɵɟ ɫ ɜɵ-

ɩɭɱɢɜɚɧɢɟɦ ɫɢɥɨɜɵɯ ɥɢɧɢɣ, ɪɚɡɧɨɫɬɶɸ ɩɥɨ-
ɳɚɞɟɣ ɩɨɥɸɫɨɜ ɦɚɝɧɢɬɨɩɪɨɜɨɞɚ ɢ ɹɤɨɪɹ; ȼ – 

ɦɚɝɧɢɬɧɚɹ ɢɧɞɭɤɰɢɹ; lɹɤ – ɞɥɢɧɚ ɥɢɧɢɢ ɦɚɝ-
ɧɢɬɧɨɣ ɢɧɞɭɤɰɢɢ ɩɨ ɹɤɨɪɸ; Ȧ – ɱɢɫɥɨ ɜɢɬɤɨɜ 
ɤɚɬɭɲɤɢ;  μ0 – ɦɚɝɧɢɬɧɚɹ ɩɨɫɬɨɹɧɧɚɹ. 
 

ɋ ɭɱɟɬɨɦ ɩɨɬɨɤɚ ɪɚɫɫɟɢɜɚɧɢɹ ɭɪɚɜɧɟɧɢɟ (4) 

ɩɪɢɦɟɬ ɜɢɞ 

 

0

Ɇ
B

I R
   .  (5) 

 

ɉɪɢ ɨɩɪɟɞɟɥɟɧɢɢ ɧɚɦɚɝɧɢɱɢɜɚɸɳɟɝɨ ɬɨɤɚ 
ɭɱɬɟɧɵ ɜɢɯɪɟɜɵɟ ɬɨɤɢ Iɢ, ɜɨɡɧɢɤɚɸɳɢɟ ɜ 
ɹɤɨɪɟ. ɋɨɝɥɚɫɧɨ ɡɚɤɨɧɭ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɨɣ 

ɢɧɞɭɤɰɢɢ Ɏɚɪɚɞɟɹ-Ɇɚɤɫɜɟɥɥɚ ɢɡɦɟɧɟɧɢɟ 
ɜɢɯɪɟɜɨɝɨ ɬɨɤɚ ɜ ɷɥɟɤɬɪɨɦɚɝɧɢɬɟ ɨɩɢɫɵ-

ɜɚɟɬɫɹ ɭɪɚɜɧɟɧɢɟɦ 
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  .          (6) 

 

ɂɡ ɭɪɚɜɧɟɧɢɣ (4)–(6) ɦɨɠɧɨ ɩɨɥɭɱɢɬɶ ɪɚɜɟɧ-

ɫɬɜɨ, ɫɜɹɡɵɜɚɸɳɟɟ ɢɡɦɟɧɟɧɢɟ ɦɚɝɧɢɬɧɨɣ ɢɧ-

ɞɭɤɰɢɢ ɫ ɧɚɩɪɹɠɟɧɢɟɦ ɧɚ ɨɛɦɨɬɤɟ ɫɨɥɟɧɨɢɞɚ 
 

dB
S U R I

dt
    .  (7) 

 

ɉɨɫɥɟ ɩɪɟɨɛɪɚɡɨɜɚɧɢɣ ɩɨɥɭɱɢɦ ɫɢɫɬɟɦɭ 
ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɵɯ ɭɪɚɜɧɟɧɢɣ 
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ɢ ɱɟɬɵɪɟ ɞɨɩɨɥɧɹɸɳɢɯ ɫɢɫɬɟɦɭ (8) ɜɵɪɚɠɟ-
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ɝɞɟ S – ɩɥɨɳɚɞɶ ɚɤɬɢɜɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ  

ɩɨɥɸɫɚ; Ȧ – ɱɢɫɥɨ ɜɢɬɤɨɜ ɤɚɬɭɲɤɢ ɷɥɟɤɬɪɨ-
ɦɚɝɧɢɬɚ; t – ɜɪɟɦɹ; U – ɧɚɩɪɹɠɟɧɢɟ; R – ɫɨ-
ɩɪɨɬɢɜɥɟɧɢɟ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɰɟɩɢ; I – ɭɩɪɚɜ-
ɥɹɸɳɢɣ (ɫɟɬɟɜɨɣ) ɬɨɤ;  lk – ɞɥɢɧɚ ɤɨɧɬɭɪɚ 
ɦɚɝɧɢɬɧɨɣ ɰɟɩɢ; μ0 – ɦɚɝɧɢɬɧɚɹ ɩɨɫɬɨɹɧɧɚɹ; 
Rɮ – ɷɥɟɤɬɪɢɱɟɫɤɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɹɤɨɪɹ 

ɤɨɥɶɰɟɜɨɦɭ ɬɨɤɭ; ɹɤ
d l

v
dt

 – ɫɤɨɪɨɫɬɶ ɩɟɪɟ-

ɦɟɳɟɧɢɹ ɹɤɨɪɹ; Tf, Tk, Tɢ – ɩɨɫɬɨɹɧɧɵɟ ɜɪɟ-
ɦɟɧɢ ɞɥɹ ɷɥɟɤɬɪɨɦɚɝɧɢɬɚ, ɤɨɧɞɟɧɫɚɬɨɪɚ ɢ 

ɜɢɯɪɟɜɨɝɨ ɬɨɤɚ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ; Δl – ɜɨɡɞɭɲ-

ɧɵɣ ɡɚɡɨɪ ɷɥɟɤɬɪɨɦɚɝɧɢɬɚ; 
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k

dH
  .   (9) 

 

Ⱦɥɹ ɩɨɥɭɱɟɧɢɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɷɥɟɤɬɪɨɦɚɝɧɢ-

ɬɚ ɩɨɬɟɪɹɦɢ ɧɚɦɚɝɧɢɱɢɜɚɸɳɟɣ ɫɢɥɵ ɜ ɹɤɨɪɟ 
ɦɨɠɧɨ ɩɪɟɧɟɛɪɟɱɶ. Ɍɨɝɞɚ ɫɢɥɭ ɦɚɝɧɢɬɧɨɝɨ 
ɩɪɢɬɹɠɟɧɢɹ ɦɨɠɧɨ ɨɩɪɟɞɟɥɢɬɶ ɩɨ ɮɨɪɦɭɥɟ 
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   ,  (10) 

 

ɝɞɟ Kɜɵɩ – ɤɨɷɮɮɢɰɢɟɧɬ ɜɵɩɭɱɢɜɚɧɢɹ ɞɥɹ 
ɜɧɟɲɧɟɝɨ ɢ ɜɧɭɬɪɟɧɧɟɝɨ ɡɚɡɨɪɨɜ (ɨɩɪɟɞɟɥɹ-
ɟɬɫɹ ɩɨ ɦɟɬɨɞɢɤɟ, ɩɪɟɞɥɨɠɟɧɧɨɣ ɜ [4]); ȼ – 

ɦɚɝɧɢɬɧɚɹ ɢɧɞɭɤɰɢɹ ɜ ɹɤɨɪɟ, 
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ɉɨɫɥɟ ɞɨɫɬɢɠɟɧɢɹ ɦɚɝɧɢɬɧɨɝɨ ɧɚɫɵɳɟɧɢɹ 
ɦɚɝɧɢɬɧɚɹ ɢɧɞɭɤɰɢɹ, ɫɢɥɚ ɦɚɝɧɢɬɧɨɝɨ ɩɪɢ-

ɬɹɠɟɧɢɹ ɛɭɞɭɬ ɨɩɪɟɞɟɥɹɬɶɫɹ ɩɨ ɞɪɭɝɢɦ ɮɨɪ-
ɦɭɥɚɦ 
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ɝɞɟ Iɧɚɫ – ɫɢɥɚ ɬɨɤɚ ɩɨɫɥɟ ɧɚɫɵɳɟɧɢɹ; Bɧ –  

ɢɧɞɭɤɰɢɹ ɧɚɫɵɳɟɧɢɹ ɜɨɡɞɭɲɧɨɝɨ ɡɚɡɨɪɚ; 
Bmax – ɦɚɤɫɢɦɚɥɶɧɚɹ ɦɚɝɧɢɬɧɚɹ ɢɧɞɭɤɰɢɹ 
ɦɚɬɟɪɢɚɥɚ. 
 

2 ( )
1

s

v v

l k
R L x

k l k


     , 
ɪɚɫ ɧ

ɧɚɫ
0

R k B
I

    , 

max
ɧ 1

1
v

vv s

l B
B k

k l k

         . 

 

ȼ ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ ɦɨɞɟɥɢ ɹɜɥɟɧɢɟ ɦɚɝɧɢɬ-
ɧɨɝɨ ɝɢɫɬɟɪɟɡɢɫɚ ɨɩɢɫɵɜɚɟɬɫɹ ɭɪɚɜɧɟɧɢɟɦ 

 

max ,c

c

H H
B B th

kH

                        (11) 

 

ɝɞɟ ɇɫ – ɤɨɷɪɰɢɬɢɜɧɚɹ ɫɢɥɚ, ɚ ɜɟɥɢɱɢɧɚ kHc 

ɨɩɪɟɞɟɥɹɟɬɫɹ ɮɨɪɦɨɣ ɤɪɢɜɨɣ ɧɚɦɚɝɧɢɱɢɜɚ-
ɧɢɹ ɮɟɪɪɨɦɚɝɧɢɬɧɨɝɨ ɦɚɬɟɪɢɚɥɚ. 
 

Ɇɨɞɟɥɶ ɩɪɨɰɟɫɫɚ ɬɟɱɟɧɢɹ ɬɨɩɥɢɜɚ ɜ 

ɬɨɩɥɢɜɧɨɣ ɪɚɦɩɟ ɢ ɬɨɩɥɢɜɨɩɪɨɜɨɞɚɯ 
  

ȼ ɪɚɛɨɬɟ ɢɫɩɨɥɶɡɭɟɬɫɹ ɦɨɞɟɥɶ ɬɟɱɟɧɢɹ ɜ ɬɪɭ-

ɛɨɩɪɨɜɨɞɟ ɫ ɪɚɫɩɪɟɞɟɥɟɧɧɵɦɢ ɩɚɪɚɦɟɬɪɚɦɢ ɫ 
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ɭɱɟɬɨɦ ɬɪɟɧɢɹ. ɂɡɜɟɫɬɧɨ, ɱɬɨ ɟɫɥɢ ɜɪɟɦɹ, 
ɡɚɬɪɚɱɟɧɧɨɟ ɜɨɥɧɨɣ ɧɚ ɩɟɪɟɦɟɳɟɧɢɟ ɬɪɭɛɨ-
ɩɪɨɜɨɞɨɦ, ɫɨɩɨɫɬɚɜɢɦɨ ɫ ɞɥɢɬɟɥɶɧɨɫɬɶɸ 

ɬɨɩɥɢɜɨɩɨɞɚɱɢ, ɬɨ ɜɨɥɧɨɜɵɟ ɷɮɮɟɤɬɵ ɜ ɠɢɞ-

ɤɨɫɬɢ ɜɥɢɹɸɬ ɧɚ ɩɪɨɰɟɫɫ ɜɩɪɵɫɤɢɜɚɧɢɹ. 
ɋɠɢɦɚɟɦɨɫɬɶ ɠɢɞɤɨɫɬɢ ɢ ɪɚɫɲɢɪɟɧɢɟ ɫɬɟɧɨɤ 
ɬɪɭɛɨɩɪɨɜɨɞɚ ɩɨɞ ɞɚɜɥɟɧɢɟɦ ɭɱɢɬɵɜɚɸɬɫɹ ɜ 
ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɨɛɴɟɦɧɨɝɨ ɦɨɞɭɥɹ ɭɩɪɭɝɨɫɬɢ, 

ɤɨɬɨɪɵɣ ɜɨɡɦɨɠɧɨ ɜɵɱɢɫɥɢɬɶ ɢɫɯɨɞɹ ɢɡ 
ɬɨɥɳɢɧɵ ɫɬɟɧɨɤ ɢ ɦɨɞɭɥɹ ɘɧɝɚ ɞɥɹ ɞɚɧɧɨɝɨ 
ɦɚɬɟɪɢɚɥɚ. 
 

Ɍɪɟɧɢɟ ɜ ɬɪɭɛɨɩɪɨɜɨɞɟ ɩɪɢ ɥɚɦɢɧɚɪɧɨɦ ɩɨ-
ɬɨɤɟ ɭɱɢɬɵɜɚɟɬɫɹ ɤɨɷɮɮɢɰɢɟɧɬɨɦ ɬɪɟɧɢɹ, 
ɨɫɧɨɜɚɧɧɵɦ ɧɚ ɱɢɫɥɟ Ɋɟɣɧɨɥɶɞɫɚ ɢ ɨɬɧɨɫɢ-

ɬɟɥɶɧɨɣ ɲɟɪɨɯɨɜɚɬɨɫɬɢ ɫɬɟɧɨɤ. ɂɧɟɪɰɢɨɧ-

ɧɨɫɬɶ ɩɨɬɨɤɚ ɠɢɞɤɨɫɬɢ ɭɱɢɬɵɜɚɟɬɫɹ ɜ ɦɨɞɟ-
ɥɢ ɬɪɭɛɨɩɪɨɜɨɞɚ, ɪɚɡɞɟɥɟɧɧɨɣ ɧɚ ɭɱɚɫɬɤɢ; ɤ 
ɬɨɦɭ ɠɟ ɩɪɨɢɡɜɨɞɧɚɹ ɪɚɫɯɨɞɚ ɦɨɠɟɬ ɛɵɬɶ 
ɫɤɨɪɪɟɤɬɢɪɨɜɚɧɚ ɫ ɭɱɟɬɨɦ ɬɪɟɧɢɹ. 
 

ȼɯɨɞɹɳɢɦɢ ɩɚɪɚɦɟɬɪɚɦɢ ɞɥɹ ɞɚɧɧɨɣ ɦɨɞɟɥɢ 

ɬɪɭɛɨɩɪɨɜɨɞɚ ɹɜɥɹɸɬɫɹ ɡɧɚɱɟɧɢɹ ɞɚɜɥɟɧɢɹ 
ɧɚ ɨɞɧɨɦ ɤɨɧɰɟ ɢ ɪɚɫɯɨɞɚ ɠɢɞɤɨɫɬɢ ɧɚ ɞɪɭ-

ɝɨɦ. ȼ ɰɟɥɨɦ ɦɨɞɟɥɶ ɭɱɚɫɬɤɚ ɬɪɭɛɵ ɪɚɡɛɢɜɚ-
ɟɬɫɹ ɧɚ N ɜɧɭɬɪɟɧɧɢɯ ɭɱɚɫɬɤɨɜ ɫɨ ɫɜɨɢɦɢ 

ɥɨɤɚɥɶɧɵɦɢ ɡɧɚɱɟɧɢɹɦɢ ɞɚɜɥɟɧɢɹ 
 

,
P B Q

t f x

       

 

ɝɞɟ f – ɩɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɬɪɭɛɨ-
ɩɪɨɜɨɞɚ (ɬɨɩɥɢɜɧɨɣ ɪɚɦɩɵ), ȼ – ɨɛɴɟɦɧɵɣ 

ɦɨɞɭɥɶ ɭɩɪɭɝɨɫɬɢ, ɤɨɬɨɪɵɣ ɞɥɹ ɦɚɬɟɪɢɚɥɚ 
ɫɬɟɧɨɤ ɜɵɱɢɫɥɹɟɬɫɹ ɤɚɤ 
 

( ) ( )
( )

dP
B P V P

dV P
  ɢɥɢ 

 

1
( )

wP
B P

w

 , 

 

ɝɞɟ w – ɤɨɷɮɮɢɰɢɟɧɬ ɨɛɴɟɦɧɨɝɨ ɫɨɨɬɜɟɬ-
ɫɬɜɢɹ. 
 

ȼ ɢɬɨɝɟ ɢɡɦɟɧɟɧɢɟ ɞɚɜɥɟɧɢɹ ɨɩɪɟɞɟɥɢɬɫɹ ɢɡ 
ɭɪɚɜɧɟɧɢɹ 
 

ɷɮɮ

ɷɮɮ

( )B Q PdP

dt V

 , 

 

ɝɞɟ Q –ɪɚɫɯɨɞ ɩɪɢ ɬɟɤɭɳɟɦ ɞɚɜɥɟɧɢɢ, Bɷɮɮ – 

ɷɮɮɟɤɬɢɜɧɵɣ ɦɨɞɭɥɶ ɭɩɪɭɝɨɫɬɢ, Vɷɮɮ – ɷɮ-

ɮɟɤɬɢɜɧɵɣ ɨɛɴɟɦ ɭɱɚɫɬɤɚ ɬɪɭɛɨɩɪɨɜɨɞɚ. 

Ɋɚɫɯɨɞ ɜ ɜɵɯɨɞɧɨɦ ɫɟɱɟɧɢɢ ɭɱɚɫɬɤɚ ɬɪɭɛɨ-
ɩɪɨɜɨɞɚ ɢ ɧɚ ɜɧɭɬɪɟɧɧɢɯ ɭɡɥɚɯ ɪɚɫɫɱɢɬɵɜɚ-
ɟɬɫɹ ɫɨɝɥɚɫɧɨ ɮɨɪɦɭɥɟ  
 

2
ɬɪ sin( )

,
2

f Q QQ S P Q
v

t x x D S

             

 

ɝɞɟ ρ – ɩɥɨɬɧɨɫɬɶ ɬɨɩɥɢɜɚ, fɌɊ – ɩɥɨɳɚɞɶ ɩɨ-
ɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɬɪɭɛɨɩɪɨɜɨɞɚ, D – ɞɢɚ-
ɦɟɬɪ ɬɪɭɛɨɩɪɨɜɨɞɚ, fɬɪ – ɤɨɷɮɮɢɰɢɟɧɬ ɬɪɟɧɢɹ.  
 
ɋɪɟɞɧɹɹ ɫɤɨɪɨɫɬɶ ɩɨɬɨɤɚ ɞɥɹ ɜɧɭɬɪɟɧɧɢɯ 
ɭɱɚɫɬɤɨɜ ɜɵɱɢɫɥɹɟɬɫɹ ɢɫɯɨɞɹ ɢɡ ɨɛɴɟɦɧɨɝɨ 
ɪɚɫɯɨɞɚ, ɨɫɪɟɞɧɟɧɧɨɝɨ ɩɨ ɜɯɨɞɭ ɢ ɜɵɯɨɞɭ 
 

ɜɯ ɜɵɯ 0 0

ɜɯ ɜɯ ɜɵɯ ɜɵɯ

1
.

2 2

v v q q
v

S S

             

 
Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɝɪɚɧɢɱɧɵɯ ɭɫɥɨɜɢɣ ɫɥɟɞɭɟɬ 
ɫɨɫɬɚɜɢɬɶ ɭɪɚɜɧɟɧɢɹ ɞɜɢɠɟɧɢɹ ɢɝɥɵ ɗɆɎ, ɚ 
ɬɚɤɠɟ ɨɛɴɟɦɧɨɝɨ ɛɚɥɚɧɫɚ ɞɥɹ ɟɟ ɪɚɫɩɵɥɹɸ-
ɳɟɝɨ ɚɩɩɚɪɚɬɚ. 
 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɫ ɭɱɟɬɨɦ ɩɪɢɜɟɞɟɧɧɵɯ ɜɵɲɟ 
ɡɚɜɢɫɢɦɨɫɬɟɣ, ɦɨɠɧɨ ɜɵɜɟɫɬɢ ɨɛɳɟɟ ɭɪɚɜɧɟ-
ɧɢɟ ɞɜɢɠɟɧɢɹ ɤɥɚɩɚɧɚ ɜ ɢɧɠɟɤɬɨɪɟ 
  

2

2
( ) ( ),mag

d x
m f p F z x

dt
     , 

 

ɝɞɟ f(Δp) – ɩɨɞɴɟɦɧɚɹ ɫɢɥɚ, ɜɨɡɧɢɤɚɸɳɚɹ ɩɪɢ 
ɩɟɪɟɩɚɞɟ ɞɚɜɥɟɧɢɹ, ɜɨɡɧɢɤɚɸɳɟɦ ɜɨ ɜɪɟɦɹ 
ɨɬɤɪɵɬɢɹ ɤɥɚɩɚɧɚ, Fmag – ɦɚɝɧɢɬɨɞɜɢɠɭɳɚɹ 
ɫɢɥɚ, z(Δx)–ɫɢɥɚ, ɫɨɡɞɚɜɚɟɦɚɹ ɜɨɡɜɪɚɬɧɨɣ 
ɩɪɭɠɢɧɨɣ, m – ɦɚɫɫɚ ɩɨɞɜɢɠɧɵɯ ɞɟɬɚɥɟɣ 
ɢɧɠɟɤɬɨɪɚ. 
 
ɍɪɚɜɧɟɧɢɟ ɪɚɫɯɨɞɚ ɞɥɹ ɮɨɪɫɭɧɤɢ ɛɟɡ ɭɱɟɬɚ 
ɫɠɢɦɚɟɦɨɫɬɢ ɬɨɩɥɢɜɚ ɦɨɠɧɨ ɡɚɩɢɫɚɬɶ ɜ ɜɢɞɟ 
 

2
Q f S p    , 

 

 

ɝɞɟ Q – ɪɚɫɯɨɞ ɬɨɩɥɢɜɚ, µf – ɷɮɮɟɤɬɢɜɧɨɟ 
ɩɪɨɯɨɞɧɨɟ ɫɟɱɟɧɢɟ ɮɨɪɫɭɧɤɢ, S – ɩɪɨɯɨɞɧɨɟ 
ɫɟɱɟɧɢɟ ɫɨɩɥɚ ɢɧɠɟɤɬɨɪɚ, ρ – ɩɥɨɬɧɨɫɬɶ ɬɨɩ-
ɥɢɜɚ, Δp – ɩɟɪɟɩɚɞ ɞɚɜɥɟɧɢɹ ɜ ɩɪɨɯɨɞɧɨɦ 
ɫɟɱɟɧɢɢ ɢɧɠɟɤɬɨɪɚ. 
 

ȼ ɪɟɡɭɥɶɬɚɬɟ ɪɚɫɱɟɬɚ ɩɨ ɩɪɟɞɥɨɠɟɧɧɨɣ ɦɨɞɟ-
ɥɢ ɩɨɥɭɱɟɧɵ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɩɪɨɰɟɫɫɚ 
ɜɩɪɵɫɤɢɜɚɧɢɹ, ɤɨɬɨɪɵɟ ɩɨɡɜɨɥɹɬ ɜ ɞɚɥɶɧɟɣ-
ɲɟɦ ɜɵɛɪɚɬɶ ɢ ɨɛɨɫɧɨɜɚɬɶ ɩɚɪɚɦɟɬɪɵ ɮɨɪɦɵ 
ɭɩɪɚɜɥɹɸɳɢɯ ɫɢɝɧɚɥɨɜ ɞɥɹ ɮɨɪɫɭɧɨɤ, ɤɨɧ-
ɫɬɪɭɤɬɢɜɧɵɟ ɢ ɪɟɝɭɥɢɪɨɜɨɱɧɵɟ ɜɟɥɢɱɢɧɵ 
ɷɥɟɦɟɧɬɨɜ ɬɨɩɥɢɜɧɨɣ ɫɢɫɬɟɦɵ. 
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Ɋɢɫ. 4.  Ɋɚɫɱɟɬɧɵɟ ɤɪɢɜɵɟ ɯɨɞɚ ɢɝɥɵ ɮɨɪɫɭɧɤɢ ɢ ɞɚɜɥɟɧɢɹ ɜɩɪɵɫɤɢɜɚɧɢɹ ɩɪɢ ɱɚɫɬɨɬɟ ɜɪɚɳɟɧɢɹ 
ɜɚɥɚ ɞɜɢɝɚɬɟɥɹ 2000 ɦɢɧ-1 ɢ ɰɢɤɥɨɜɨɣ ɩɨɞɚɱɟ 8 ɦɦ3 

 

 

ȼɵɜɨɞɵ 

 

Ɋɚɫɫɦɨɬɪɟɧɚ ɫɯɟɦɚ ɫɢɫɬɟɦɵ ɩɨɞɚɱɢ ɬɨɩɥɢɜɚ, 
ɨɛɟɫɩɟɱɢɜɚɸɳɚɹ ɪɚɡɥɢɱɧɵɟ ɫɬɪɚɬɟɝɢɢ 

ɜɩɪɵɫɤɢɜɚɧɢɹ ɛɟɧɡɢɧɚ ɜ ɞɜɭɯɬɚɤɬɧɨɦ ɞɜɢɝɚ-
ɬɟɥɟ ɫ ɷɥɟɤɬɪɨɧɧɵɦ ɭɩɪɚɜɥɟɧɢɟɦ. ɉɪɟɞɥɚɝɚ-
ɟɦɚɹ ɫɢɫɬɟɦɚ ɨɛɟɫɩɟɱɢɬ ɩɨɞɚɱɭ ɬɨɩɥɢɜɚ ɤɚɤ 
ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɜ ɰɢɥɢɧɞɪ, ɬɚɤ ɢ ɜɨ ɜɩɭɫɤ-
ɧɭɸ ɫɢɫɬɟɦɭ. 
 

ɉɪɟɞɥɨɠɟɧɨ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɡɚɞɚɧɧɨɣ  

ɱɚɫɬɨɬɵ ɫɪɚɛɚɬɵɜɚɧɢɹ ɮɨɪɫɭɧɤɢ ɞɥɹ ɜɩɪɵɫ-
ɤɢɜɚɧɢɹ ɛɟɧɡɢɧɚ ɜ ɞɜɭɯɬɚɤɬɧɨɦ ɞɜɢɝɚɬɟɥɟ 
ɩɪɢɦɟɧɢɬɶ ɚɥɝɨɪɢɬɦ ɭɩɪɚɜɥɟɧɢɹ ɷɥɟɤɬɪɨɦɚɝ-
ɧɢɬɨɦ ɫ ɮɨɪɫɢɪɨɜɚɧɧɵɦ ɩɪɟɞɜɚɪɢɬɟɥɶɧɵɦ 

ɢɦɩɭɥɶɫɨɦ ɢ ɩɨɫɥɟɞɭɸɳɟɣ ɮɚɡɨɣ ɭɞɟɪɠɚ-
ɧɢɹ. 
 

Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɦɚɝɧɢɬɨɞɜɢɠɭɳɟɣ ɫɢɥɵ 

ɫɨɫɬɚɜɥɟɧɚ ɦɚɬɟɦɚɬɢɱɟɫɤɚɹ ɦɨɞɟɥɶ ɛɵɫɬɪɨ-
ɞɟɣɫɬɜɭɸɳɟɝɨ ɷɥɟɤɬɪɨɦɚɝɧɢɬɚ ɗɆɎ, ɞɥɹ 
ɱɟɝɨ ɢɫɩɨɥɶɡɨɜɚɧɚ ɢɡɜɟɫɬɧɚɹ ɦɟɬɨɞɢɤɚ ɪɚɫɱɟ-
ɬɚ ɦɚɝɧɢɬɧɨɣ ɰɟɩɢ ɫ ɩɨɦɨɳɶɸ ɤɨɷɮɮɢɰɢɟɧ-

ɬɨɜ ɪɚɫɫɟɢɜɚɧɢɹ. 
 

ɉɪɢ ɦɨɞɟɥɢɪɨɜɚɧɢɢ ɝɢɞɪɨɦɟɯɚɧɢɱɟɫɤɨɣ ɫɨ-
ɫɬɚɜɥɹɸɳɟɣ ɫɢɫɬɟɦɵ ɩɪɟɞɥɚɝɚɟɬɫɹ ɢɫɩɨɥɶɡɨ-
ɜɚɬɶ ɚɩɪɨɛɢɪɨɜɚɧɧɵɟ ɦɨɞɟɥɢ ɩɟɪɟɦɟɳɟɧɢɹ 
ɢɝɥɵ ɮɨɪɫɭɧɤɢ, ɚ ɩɪɢ ɫɨɫɬɚɜɥɟɧɢɢ ɭɪɚɜɧɟɧɢɣ 

ɨɛɴɟɦɧɨɝɨ ɛɚɥɚɧɫɚ – ɧɟ ɭɱɢɬɵɜɚɬɶ ɫɠɢɦɚɟ-
ɦɨɫɬɶ ɬɨɩɥɢɜɚ. Ɂɚɞɚɱɚ ɬɟɱɟɧɢɹ ɬɨɩɥɢɜɚ ɜ 
ɬɪɭɛɨɩɪɨɜɨɞɚɯ ɢ ɪɚɦɩɟ ɨɫɧɨɜɚɧɚ ɧɚ ɪɟɲɟɧɢɢ 

ɜɨɥɧɨɜɨɝɨ ɭɪɚɜɧɟɧɢɹ. 
 

ɉɨɥɭɱɟɧɵ ɪɚɫɱɟɬɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɬɨɩɥɢ-

ɜɨɩɨɞɚɱɢ, ɤɨɬɨɪɵɟ ɩɨɡɜɨɥɹɬ ɜ ɞɚɥɶɧɟɣɲɟɦ 

ɜɵɛɪɚɬɶ ɢ ɨɛɨɫɧɨɜɚɬɶ ɩɚɪɚɦɟɬɪɵ ɮɨɪɦɵ 

ɭɩɪɚɜɥɹɸɳɢɯ ɫɢɝɧɚɥɨɜ ɞɥɹ ɮɨɪɫɭɧɨɤ, ɤɨɧ-

ɫɬɪɭɤɬɢɜɧɵɟ ɢ ɪɟɝɭɥɢɪɨɜɨɱɧɵɟ ɜɟɥɢɱɢɧɵ 

ɷɥɟɦɟɧɬɨɜ ɬɨɩɥɢɜɧɨɣ ɫɢɫɬɟɦɵ. 
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