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Ⱥɧɚɥɢɡ ɪɚɛɨɬɵ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɵɯ ɫɢɫɬɟɦ ɪɚɞɢɚɰɢɨɧɧɨɝɨ ɤɨɧɬɪɨɥɹ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ 
(ȺɋɄɊɈ) ɩɨɤɚɡɚɥ, ɱɬɨ ɦɟɬɨɞɵ ɤɨɧɬɪɨɥɹ, ɨɫɭɳɟɫɬɜɥɹɟɦɨɝɨ ɩɨɞɨɛɧɵɦɢ ɫɢɫɬɟɦɚɦɢ, ɚ ɬɚɤɠɟ 
ɩɪɢɛɨɪɧɨɟ ɨɛɟɫɩɟɱɟɧɢɟ, ɲɢɪɨɤɨ ɢɫɩɨɥɶɡɭɟɦɵɟ ɜ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ, ɜ ɪɹɞɟ ɫɥɭɱɚɟɜ ɧɟ ɞɚɸɬ 
ɜɨɡɦɨɠɧɨɫɬɢ ɩɨɥɭɱɢɬɶ ɢɧɮɨɪɦɚɰɢɸ ɜ ɪɟɠɢɦɟ ɪɟɚɥɶɧɨɝɨ ɜɪɟɦɟɧɢ (ШЧ-line).  

ȼ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɣ ɪɚɛɨɬɟ ɞɥɹ ɪɟɲɟɧɢɹ ɩɨɞɨɛɧɵɯ ɡɚɞɚɱ ɩɪɟɞɥɚɝɚɟɬɫɹ ɦɟɬɨɞ, ɨɫɧɨɜɚɧɧɵɣ ɧɚ 
ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɫɨɜɨɤɭɩɧɨɫɬɢ ɯɚɨɬɢɱɟɫɤɢ ɪɚɫɩɪɟɞɟɥɟɧɧɵɯ ɜ ɬɪɟɯɦɟɪɧɨɦ ɩɪɨɫɬɪɚɧɫɬɜɟ 
ɛɟɫɩɢɥɨɬɧɵɯ ɥɟɬɚɬɟɥɶɧɵɯ ɚɩɩɚɪɚɬɨɜ (ȻɉɅȺ) «ɪɨɹ», ɧɟɫɭɳɢɯ ɧɚ ɫɟɛɟ ɤɨɦɩɥɟɤɫ 
ɨɛɨɪɭɞɨɜɚɧɢɹ, ɤɨɬɨɪɨɟ ɦɨɠɟɬ ɛɵɬɶ ɢɫɩɨɥɶɡɨɜɚɧɨ ɞɥɹ ɪɟɲɟɧɢɹ ɪɹɞɚ ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɯ 
ɡɚɞɚɱ.  
ɉɨɤɚɡɵɜɚɟɬɫɹ, ɱɬɨ ɞɥɹ ɜɵɩɨɥɧɟɧɢɹ ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɨɣ ɡɚɞɚɱɢ ɞɜɢɠɟɧɢɟ ɚɩɩɚɪɚɬɨɜ 
ɭɤɚɡɚɧɧɨɝɨ «ɪɨɹ» ɫɥɟɞɭɟɬ ɭɩɨɪɹɞɨɱɢɬɶ, ɩɨɫɥɟ ɱɟɝɨ ɩɟɪɟɯɨɞɢɬɶ ɤ ɪɟɲɟɧɢɸ ɩɨɫɬɚɜɥɟɧɧɨɣ 
ɡɚɞɚɱɢ. ɋ ɷɬɨɣ ɰɟɥɶɸ ɧɚ ɤɚɠɞɵɣ ȻɉɅȺ ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɢɡɥɭɱɚɬɟɥɶ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɨɝɨ 
ɩɨɥɹ ɫ ɞɢɚɝɪɚɦɦɨɣ ɧɚɩɪɚɜɥɟɧɧɨɫɬɢ ɜ 4π ɢ ɞɟɬɟɤɬɨɪ. ɗɬɨ ɨɛɨɪɭɞɨɜɚɧɢɟ ɧɚɪɹɞɭ ɫɨ 
ɫɩɟɰɢɚɥɶɧɵɦ ɩɪɨɝɪɚɦɦɧɵɦ ɨɛɟɫɩɟɱɟɧɢɟɦ ɩɨɡɜɨɥɹɟɬ ɩɪɟɞɨɬɜɪɚɬɢɬɶ ɚɜɚɪɢɣɧɭɸ ɫɢɬɭɚɰɢɸ, 
ɫɜɹɡɚɧɧɭɸ ɫɨ ɫɬɨɥɤɧɨɜɟɧɢɟɦ ɧɨɫɢɬɟɥɟɣ.  
Ⱥɧɚɥɨɝɢɱɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ ɦɨɠɟɬ ɛɵɬɶ ɭɫɬɚɧɨɜɥɟɧɨ ɢ ɧɚ ɩɢɥɨɬɢɪɭɟɦɭɸ ɚɜɢɚɰɢɨɧɧɭɸ 
ɬɟɯɧɢɤɭ ɫ ɰɟɥɶɸ ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɩɨɞɨɛɧɵɯ ɚɜɚɪɢɣɧɵɯ ɫɢɬɭɚɰɢɣ. 
 

Ʉɥɸɱɟɜɵɟ ɫɥɨɜɚμ ɪɚɞɢɚɰɢɨɧɧɵɣ ɤɨɧɬɪɨɥɶ; ɪɚɞɢɨɚɤɬɢɜɧɨɟ ɡɚɝɪɹɡɧɟɧɢɟ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ; 
ɛɟɫɩɢɥɨɬɧɵɣ ɥɟɬɚɬɟɥɶɧɵɣ ɚɩɩɚɪɚɬ (ȻɉɅȺ); ɢɡɥɭɱɚɬɟɥɶ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɨɝɨ ɩɨɥɹ; ɞɢɚɝɪɚɦɦɚ 
ɧɚɩɪɚɜɥɟɧɧɨɫɬɢ ɢɡɥɭɱɟɧɢɹ; ɞɟɬɟɤɬɨɪ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɨɝɨ ɩɨɥɹ; ɤɨɥɟɛɚɬɟɥɶɧɵɣ ɤɨɧɬɭɪ, 
ɪɟɡɨɧɚɧɫɧɚɹ ɱɚɫɬɨɬɚ. 

 

ɉɨɫɬɭɩɢɥɚ ɜ ɪɟɞɚɤɰɢɸ 18.05.2014 ɝ. 
 

ɗɤɫɩɥɭɚɬɚɰɢɹ ɚɬɨɦɧɵɯ ɷɥɟɤɬɪɨɫɬɚɧɰɢɣ, ɪɚɡɥɢɱɧɵɯ ɩɪɨɢɡɜɨɞɫɬɜ, ɫɜɹɡɚɧɧɵɯ ɫ 
ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɢ ɩɟɪɟɪɚɛɨɬɤɨɣ ɪɚɞɢɨɚɤɬɢɜɧɵɯ ɜɟɳɟɫɬɜ, ɯɪɚɧɢɥɢɳ ɪɚɞɢɨɚɤɬɢɜɧɵɯ 
ɨɬɯɨɞɨɜ ɢ ɬ.ɞ. ɫɨɩɪɨɜɨɠɞɚɟɬɫɹ, ɤ ɫɨɠɚɥɟɧɢɸ, ɪɚɞɢɚɰɢɨɧɧɵɦɢ ɚɜɚɪɢɹɦɢ, ɤɨɬɨɪɵɟ, ɜ 
ɪɹɞɟ ɫɥɭɱɚɟɜ, ɩɪɢɜɨɞɹɬ ɤ ɪɚɞɢɨɚɤɬɢɜɧɨɦɭ ɡɚɝɪɹɡɧɟɧɢɸ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ – 

ɜɨɡɞɭɲɧɨɝɨ ɛɚɫɫɟɣɧɚ, ɩɨɞɫɬɢɥɚɸɳɟɣ ɩɨɜɟɪɯɧɨɫɬɢ ɢ ɜɨɞɧɵɯ ɚɤɜɚɬɨɪɢɣ ɢɥɢ ɢɯ ɞɨɧɧɨɣ 
ɩɨɜɟɪɯɧɨɫɬɢ, ɫɨɡɞɚɜɚɹ ɨɩɪɟɞɟɥɺɧɧɵɟ ɩɪɨɛɥɟɦɵ ɜ ɷɤɨɥɨɝɢɢ, ɚ ɬɚɤɠɟ ɞɥɹ ɩɟɪɫɨɧɚɥɚ ɢ 
ɧɚɫɟɥɟɧɢɹ. 

ȼ ɫɜɹɡɢ ɫ ɱɟɦ ɜ ɩɪɨɟɤɬɟ ɤɚɠɞɨɣ Ⱥɗɋ ɩɪɟɞɭɫɦɨɬɪɟɧɚ ɫɢɫɬɟɦɚ ɪɚɞɢɚɰɢɨɧɧɨɝɨ 
ɤɨɧɬɪɨɥɹ (ɋɊɄ), ɨɛɟɫɩɟɱɢɜɚɸɳɚɹ ɢɡɦɟɪɟɧɢɟ ɡɧɚɱɟɧɢɣ ɤɨɧɬɪɨɥɢɪɭɟɦɵɯ ɩɚɪɚɦɟɬɪɨɜ, 
ɯɚɪɚɤɬɟɪɢɡɭɸɳɢɯ ɪɚɞɢɚɰɢɨɧɧɨɟ ɫɨɫɬɨɹɧɢɟ Ⱥɗɋ ɢ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɩɪɢ ɜɫɟɯ 
ɪɟɠɢɦɚɯ ɪɚɛɨɬɵ Ⱥɗɋ, ɩɪɨɟɤɬɧɵɯ ɢ ɡɚɩɪɨɟɤɬɧɵɯ ɚɜɚɪɢɹɯ, ɚ ɬɚɤɠɟ ɩɪɢ ɟɟ ɜɵɜɨɞɟ ɢɡ 
ɷɤɫɩɥɭɚɬɚɰɢɢ Д1Ж. 

Ɋɚɞɢɚɰɢɨɧɧɵɣ ɤɨɧɬɪɨɥɶ ɝɚɡɨɚɷɪɨɡɨɥɶɧɵɯ ɜɵɛɪɨɫɨɜ ɜ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ ɢ 
ɠɢɞɤɢɯ ɫɛɪɨɫɨɜ Ⱥɗɋ, ɚ ɬɚɤɠɟ ɦɨɧɢɬɨɪɢɧɝ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ, ɨɫɭɳɟɫɬɜɥɹɟɦɵɣ 
ɨɩɬɢɦɢɡɢɪɨɜɚɧɧɵɦ ɱɢɫɥɨɦ ɞɟɬɟɤɬɨɪɨɜ ɮɨɬɨɧɧɨɝɨ ɢɡɥɭɱɟɧɢɹ Д2-5Ж, ɩɪɨɢɡɜɨɞɢɬɫɹ ɫ 
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ɩɨɦɨɳɶɸ ɬɟɯɧɢɱɟɫɤɢɯ ɫɪɟɞɫɬɜ ȺɋɄɊɈ ɢ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ:  
– ɤɨɧɬɪɨɥɶ ɦɨɳɧɨɫɬɢ ɞɨɡɵ ɝɚɦɦɚ-ɢɡɥɭɱɟɧɢɹ ɢ ɝɨɞɨɜɨɣ ɞɨɡɵ ɧɚ ɦɟɫɬɧɨɫɬɢ; 
– ɤɨɧɬɪɨɥɶ ɦɟɬɟɨɩɚɪɚɦɟɬɪɨɜ; 
– ɤɨɧɬɪɨɥɶ ɡɚɝɪɹɡɧɟɧɢɹ ɚɬɦɨɫɮɟɪɧɨɝɨ ɜɨɡɞɭɯɚ, ɩɨɱɜɵ, ɪɚɫɬɢɬɟɥɶɧɨɫɬɢ, ɜɨɞɵ 

ɨɬɤɪɵɬɵɯ ɜɨɞɨɟɦɨɜ; 
– ɤɨɧɬɪɨɥɶ ɡɚɝɪɹɡɧɟɧɢɹ ɩɪɨɞɭɤɬɨɜ ɩɢɬɚɧɢɹ ɢ ɤɨɪɦɨɜ ɦɟɫɬɧɨɝɨ ɩɪɨɢɡɜɨɞɫɬɜɚ. 
ɋɥɟɞɭɟɬ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɦɟɬɨɞɵ ɪɚɞɢɚɰɢɨɧɧɨɝɨ ɤɨɧɬɪɨɥɹ, ɨɫɭɳɟɫɬɜɥɹɟɦɨɝɨ 

ɫɢɫɬɟɦɨɣ ȺɋɄɊɈ, ɚ ɬɚɤɠɟ ɩɪɢɛɨɪɧɨɟ ɨɛɟɫɩɟɱɟɧɢɟ, ɲɢɪɨɤɨ ɢɫɩɨɥɶɡɭɟɦɵɟ ɜ ɧɚɫɬɨɹɳɟɟ 
ɜɪɟɦɹ Д6Ж, ɜ ɪɹɞɟ ɫɥɭɱɚɟɜ ɧɟ ɞɚɸɬ ɜɨɡɦɨɠɧɨɫɬɢ ɩɨɥɭɱɢɬɶ ɢɧɮɨɪɦɚɰɢɸ ɜ ɪɟɠɢɦɟ 
ɪɟɚɥɶɧɨɝɨ ɜɪɟɦɟɧɢ (on-line). ɗɬɨ ɤɚɫɚɟɬɫɹ, ɧɚɩɪɢɦɟɪ, ɤɨɧɬɪɨɥɹ ɪɚɞɢɚɰɢɨɧɧɵɯ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɝɚɡɨɚɷɪɨɡɨɥɶɧɨɣ ɪɚɞɢɨɚɤɬɢɜɧɨɣ ɩɪɢɦɟɫɢ, ɪɚɫɩɪɨɫɬɪɚɧɹɸɳɟɣɫɹ ɜ 
ɚɬɦɨɫɮɟɪɟ ɩɪɢ ɜɵɛɪɨɫɚɯ ɫ Ⱥɗɋ (ɩɪɢ ɲɬɚɬɧɨɣ ɪɚɛɨɬɟ ɢ ɜ ɪɟɠɢɦɟ ɉɉɊ), ɨɰɟɧɤɢ ɭɪɨɜɧɟɣ 
ɪɚɞɢɨɚɤɬɢɜɧɨɝɨ ɡɚɝɪɹɡɧɟɧɢɹ ɩɨɞɫɬɢɥɚɸɳɟɣ ɩɨɜɟɪɯɧɨɫɬɢ, ɨɤɚɡɚɜɲɟɣɫɹ ɜ ɡɨɧɟ 
ɪɚɞɢɨɚɤɬɢɜɧɨɝɨ ɡɚɝɪɹɡɧɟɧɢɹ, ɬ.ɟ. ɟɟ ɨɛɴɟɦɧɨɣ ɢ ɩɨɜɟɪɯɧɨɫɬɧɨɣ ɚɤɬɢɜɧɨɫɬɢ, 
ɬɪɚɞɢɰɢɨɧɧɨ ɨɩɪɟɞɟɥɹɟɦɵɯ ɚɫɩɢɪɚɰɢɨɧɧɵɦ ɦɟɬɨɞɨɦ (ɨɛɴɟɦɧɭɸ ɚɤɬɢɜɧɨɫɬɶ) ɢ 
ɦɟɬɨɞɨɦ ɨɬɛɨɪɚ ɩɪɨɛ, ɢ ɬ.ɞ. 

ȼ ɪɚɛɨɬɚɯ Д7,8Ж ɞɥɹ ɪɟɲɟɧɢɹ ɚɧɚɥɨɝɢɱɧɵɯ ɡɚɞɚɱ ɛɵɥɢ ɩɪɟɞɥɨɠɟɧɵ ɛɟɫɩɢɥɨɬɧɵɣ 
ɪɚɞɢɨɭɩɪɚɜɥɹɟɦɵɣ ɞɨɡɢɦɟɬɪɢɱɟɫɤɢɣ ɤɨɦɩɥɟɤɫ (ȻȾɄ), ɜɧɟɞɪɟɧɢɟ ɤɨɬɨɪɨɝɨ, ɜ ɨɬɥɢɱɢɟ 
ɨɬ ɫɢɫɬɟɦɵ ȺɋɄɊɈ ɢ ɟɟ ɩɪɢɛɨɪɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ, ɩɨɡɜɨɥɢɬ ɩɪɢ ɦɚɥɨɣ ɩɨɝɪɟɲɧɨɫɬɢ 
ɢɡɦɟɪɟɧɢɣ, ɯɚɪɚɤɬɟɪɧɨɣ ɞɥɹ ɦɟɬɨɞɚ ɨɬɛɨɪɚ ɩɪɨɛ, ɫɭɳɟɫɬɜɟɧɧɨ ɩɨɜɵɫɢɬɶ ɨɩɟɪɚɬɢɜɧɨɫɬɶ 
ɪɚɞɢɚɰɢɨɧɧɨɝɨ ɤɨɧɬɪɨɥɹ, ɟɝɨ ɧɚɞɟɠɧɨɫɬɶ, ɭɦɟɧɶɲɢɬɶ ɪɢɫɤ ɩɪɢɧɹɬɢɹ ɧɟɜɟɪɧɨɝɨ 
ɪɟɲɟɧɢɹ ɢ, ɜ ɤɨɧɟɱɧɨɦ ɢɬɨɝɟ, ɨɩɬɢɦɢɡɢɪɨɜɚɬɶ ɩɪɢɧɹɬɢɟ ɪɟɲɟɧɢɣ. ɍɤɚɡɚɧɧɵɣ ɤɨɦɩɥɟɤɫ 
ɩɨɡɜɨɥɹɟɬ ɪɟɲɢɬɶ ɬɚɤɢɟ ɡɚɞɚɱɢ, ɤɚɤ, ɧɚɩɪɢɦɟɪ, ɢɡɦɟɪɟɧɢɟ ɦɨɳɧɨɫɬɢ ɜɵɛɪɨɫɚ 
ɝɚɡɨɚɷɪɨɡɨɥɶɧɨɣ ɪɚɞɢɨɚɤɬɢɜɧɨɣ ɩɪɢɦɟɫɢ, ɜɵɛɪɚɫɵɜɚɟɦɨɣ ɜ ɚɬɦɨɫɮɟɪɭ ɢɡ 
ɜɟɧɬɢɥɹɰɢɨɧɧɵɯ ɬɪɭɛ Ⱥɗɋ, ɤɚɤ ɜ ɲɬɚɬɧɨɦ, ɬɚɤ ɢ ɜ ɪɟɠɢɦɟ ɩɥɚɧɨɜɨ-

ɩɪɟɞɭɩɪɟɞɢɬɟɥɶɧɵɯ ɪɟɦɨɧɬɨɜ (ɉɉɊ).  
 

 
 

Ɋɢɫ. 1. Ɉɛɳɢɣ ɜɢɞ ɛɟɫɩɢɥɨɬɧɨɝɨ ɞɨɡɢɦɟɬɪɢɱɟɫɤɨɝɨ ɤɨɦɩɥɟɤɫɚ ɧɚ ɛɚɡɟ ɛɟɫɩɢɥɨɬɧɨɝɨ ɪɚɞɢɨɭɩɪɚɜɥɹɟɦɨɝɨ 
ɥɟɬɚɬɟɥɶɧɨɝɨ ɚɩɩɚɪɚɬɚ (ȻɉɅȺ) ɜɟɪɬɢɤɚɥɶɧɨɝɨ ɜɡɥɟɬɚ ɢ ɩɨɫɚɞɤɢ JR GSR 260Г (ɩɪɨɢɡɜɨɞɫɬɜɚ əɩɨɧɢɢ). ɇɚ 

ɚɩɩɚɪɚɬɟ ɢɦɟɸɬɫɹ ɜɢɞɟɨɤɚɦɟɪɚ, ɞɟɬɟɤɬɨɪ ɝɚɦɦɚ-ɢɡɥɭɱɟɧɢɹ, ɝɚɦɦɚ-ɫɩɟɤɬɪɨɦɟɬɪ 

(ɤɫɟɧɨɧɨɜɵɣ ɝɚɦɦɚ-ɫɩɟɤɬɪɨɦɟɬɪ). 
 

ȻȾɄ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɪɚɞɢɨɭɩɪɚɜɥɹɟɦɵɣ ɛɟɫɩɢɥɨɬɧɵɣ ɥɟɬɚɬɟɥɶɧɵɣ ɚɩɩɚɪɚɬ 
(ȻɉɅȺ) Д9Ж, ɧɚ ɤɨɬɨɪɵɣ ɧɚɜɟɲɢɜɚɟɬɫɹ ɞɨɡɢɦɟɬɪɢɱɟɫɤɚɹ ɚɩɩɚɪɚɬɭɪɚ – ɝɚɦɦɚ-ɞɟɬɟɤɬɨɪ, 
ɝɚɦɦɚ-ɫɩɟɤɬɪɨɦɟɬɪ, ɜɢɞɟɨɤɚɦɟɪɚ, ɥɚɡɟɪɧɵɣ ɞɚɥɶɧɨɦɟɪ, ɭɫɬɪɨɣɫɬɜɨ ɮɢɤɫɢɪɨɜɚɧɢɹ 
ɤɨɨɪɞɢɧɚɬ – GPS ɢ ɭɫɬɪɨɣɫɬɜɨ ɩɟɪɟɞɚɱɢ ɢɧɮɨɪɦɚɰɢɢ ɩɨ ɪɚɞɢɨɤɚɧɚɥɭ. ɇɚɡɟɦɧɨɟ 
ɨɛɨɪɭɞɨɜɚɧɢɟ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɩɪɢɟɦɧɨɟ ɭɫɬɪɨɣɫɬɜɨ, ɢɧɮɨɪɦɚɰɢɹ ɫ ɤɨɬɨɪɨɝɨ, 
ɜɤɥɸɱɚɹ ɜɢɞɟɨɢɡɨɛɪɚɠɟɧɢɟ ɢ ɩɨɤɚɡɚɧɢɹ ɪɟɡɭɥɶɬɚɬɨɜ ɧɚɛɥɸɞɟɧɢɣ, ɩɨɫɬɭɩɚɟɬ ɧɚ 
ɦɨɧɢɬɨɪ, ɚ ɬɚɤɠɟ ɩɭɥɶɬ ɭɩɪɚɜɥɟɧɢɹ. Ɉɛɳɢɣ ɜɢɞ ȻȾɄ ɩɪɢɜɟɞɟɧ ɧɚ ɪɢɫɭɧɤɟ 1, ɚ 
ɩɪɢɧɰɢɩɢɚɥɶɧɚɹ ɫɯɟɦɚ ɭɩɪɚɜɥɟɧɢɹ – ɧɚ ɪɢɫɭɧɤɟ 2.  
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Ɋɢɫ. 2. ɉɪɢɧɰɢɩɢɚɥɶɧɚɹ ɫɯɟɦɚ ɭɩɪɚɜɥɟɧɢɹ ȻȾɄ. 1 –ȻɉɅȺ; 2 – ɞɨɡɢɦɟɬɪɢɱɟɫɤɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ; 

3 – ɦɨɧɢɬɨɪ ɞɥɹ ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɪɟɡɭɥɶɬɚɬɨɜ ɢɡɦɟɪɟɧɢɣ ɢ ɜɢɞɟɨɧɚɛɥɸɞɟɧɢɣ; 
4 – ɚɧɬɟɧɧɚ; 5 – ɩɭɥɶɬ ɭɩɪɚɜɥɟɧɢɹ 

 

Ɋɚɛɨɬɚ ɤɨɦɩɥɟɤɫɚ ɨɫɧɨɜɚɧɚ ɧɚ ɢɡɦɟɪɟɧɢɢ ɫɩɟɤɬɪɚ ɮɨɬɨɧɧɨɝɨ ɢɡɥɭɱɟɧɢɹ ɢ 
ɦɨɳɧɨɫɬɢ ɞɨɡɵ, ɫɨɡɞɚɜɚɟɦɨɣ ɢɡɥɭɱɟɧɢɟɦ ɪɚɞɢɨɧɭɤɥɢɞɨɜ, ɪɚɫɩɪɨɫɬɪɚɧɹɸɳɢɯɫɹ ɜ 
ɚɬɦɨɫɮɟɪɟ ɜ ɜɢɞɟ ɂɊȽ ɢ ɚɷɪɨɡɨɥɟɣ. ɋɩɟɤɬɪ ɝɚɦɦɚ-ɢɡɥɭɱɟɧɢɹ ɢɡɦɟɪɹɸɬ ɤɫɟɧɨɧɨɜɵɦ ɢɥɢ 
ɥɸɛɵɦ ɞɪɭɝɢɦ ɝɚɦɦɚ-ɫɩɟɤɬɪɨɦɟɬɪɨɦ ɫ ɜɵɫɨɤɢɦ ɪɚɡɪɟɲɟɧɢɟɦ ɩɨ ɷɧɟɪɝɢɢ ɮɨɬɨɧɨɜ, ɧɟ 
ɬɪɟɛɭɸɳɢɦ ɨɯɥɚɠɞɟɧɢɹ ɠɢɞɤɢɦ ɚɡɨɬɨɦ, ɩɪɢɜɟɞɟɧɧɨɦ ɧɚ ɪɢɫɭɧɤɟ 3. Ɇɨɳɧɨɫɬɶ ɞɨɡɵ 
ɢɡɦɟɪɹɸɬ ɲɬɚɬɧɵɦ ɞɚɬɱɢɤɨɦ ɬɢɩɚ (ȻȾɆȽ-200) ɫ ɞɢɚɩɚɡɨɧɨɦ  ɢɡɦɟɪɟɧɢɹ ɨɬ 0,1 ɦɤɁɜ/ɱ 
ɞɨ 0,1 Ɂɜ/ɱ.  

ɉɨɫɥɟ ɨɛɪɚɛɨɬɤɢ ɩɪɢɛɨɪɧɨɝɨ ɫɩɟɤɬɪɚ ɩɨɥɭɱɚɸɬ ɚɦɩɥɢɬɭɞɧɨɟ ɪɚɫɩɪɟɞɟɥɟɧɢɟ 
ɫɟɦɟɣɫɬɜɚ ―ɦɨɧɨɥɢɧɢɣ‖, ɤɚɠɞɚɹ ɢɡ ɤɨɬɨɪɵɯ ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɚɦɩɥɢɬɭɞɨɣ A(Ei) ɩɨ 
ɲɤɚɥɟ ɚɦɩɥɢɬɭɞ ɢ ɷɧɟɪɝɢɟɣ ɩɨ ɲɤɚɥɟ ɷɧɟɪɝɢɣ. Ⱥɦɩɥɢɬɭɞɧɨɟ ɪɚɫɩɪɟɞɟɥɟɧɢɟ 
ɨɛɪɚɛɨɬɚɧɧɨɝɨ ɫɩɟɤɬɪɚ ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɬɚɤɠɟ ɢ ɩɨɥɭɲɢɪɢɧɨɣ ɩɢɤɚ Ei, ɢɡɦɟɪɹɟɦɨɣ ɧɚ 
ɟɝɨ ɩɨɥɭɜɵɫɨɬɟ.  

Ɋɟɡɭɥɶɬɚɬɵ ɢɡɦɟɪɟɧɢɣ ɫɩɟɤɬɪɚ ɮɨɬɨɧɧɨɝɨ ɢɡɥɭɱɟɧɢɹ ɢ ɦɨɳɧɨɫɬɢ ɞɨɡɵ ɩɨɡɜɨɥɹɸɬ 
ɨɩɪɟɞɟɥɢɬɶ ɨɛɴɟɦɧɭɸ ɚɤɬɢɜɧɨɫɬɶ ɝɚɡɨɚɷɪɨɡɨɥɶɧɨɣ ɪɚɞɢɨɚɤɬɢɜɧɨɣ ɩɪɢɦɟɫɢ, 
ɪɚɫɩɪɨɫɬɪɚɧɹɸɳɟɣɫɹ ɜ ɚɬɦɨɫɮɟɪɟ, ɢ ɩɨɜɟɪɯɧɨɫɬɧɭɸ ɚɤɬɢɜɧɨɫɬɶ ɩɨɞɫɬɢɥɚɸɳɟɣ 
ɩɨɜɟɪɯɧɨɫɬɢ, ɧɚɩɪɢɦɟɪ ɜ ɫɥɟɞɟ ɪɚɞɢɨɚɤɬɢɜɧɨɝɨ ɨɛɥɚɤɚ. ȼ ɩɨɫɥɟɞɧɟɦ ɫɥɭɱɚɟ 
ɧɟɨɛɯɨɞɢɦɨ ɢɡɦɟɪɟɧɢɟ ɜɵɫɨɬɵ, ɫ ɤɨɬɨɪɨɣ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɫɤɚɧɢɪɨɜɚɧɢɟ 
ɪɚɞɢɨɚɤɬɢɜɧɨɝɨ ɡɚɝɪɹɡɧɟɧɢɹ ɩɨɞɫɬɢɥɚɸɳɟɣ ɩɨɜɟɪɯɧɨɫɬɢ. Ɋɚɫɱɟɬ ɨɛɴɟɦɧɨɣ ɚɤɬɢɜɧɨɫɬɢ 
ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
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ɝɞɟ  000 ,, zyxDR
  – ɡɧɚɱɟɧɢɟ ɦɨɳɧɨɫɬɢ ɞɨɡɵ, ɪɟɝɢɫɬɪɢɪɭɟɦɨɣ ɝɚɦɦɚ-ɞɟɬɟɤɬɨɪɨɦ; 

 x, y, z – ɤɨɨɪɞɢɧɚɬɵ ɬɨɱɤɢ ɧɚɛɥɸɞɟɧɢɹ; 
 Ei  – ɷɧɟɪɝɢɹ ɮɨɬɨɧɨɜ; 
 β(Ei) – ɷɧɟɪɝɟɬɢɱɟɫɤɚɹ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ ɝɚɦɦɚ-ɞɟɬɟɤɬɨɪɚ; 
 ȝ(Ei), ȝɚ(Ei) – ɤɨɷɮɮɢɰɢɟɧɬɵ ɥɢɧɟɣɧɨɝɨ ɨɫɥɚɛɥɟɧɢɹ ɢ ɩɟɪɟɞɚɱɢ ɷɧɟɪɝɢɢ 

ɮɨɬɨɧɧɨɝɨ ɢɡɥɭɱɟɧɢɹ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ; 
 Ȟ(Ei) – ɤɜɚɧɬɨɜɵɣ ɜɵɯɨɞ ɮɨɬɨɧɨɜ ɫ ɷɧɟɪɝɢɟɣ Ei; 

 pi – ɩɚɪɰɢɚɥɶɧɵɣ (ɜɟɫɨɜɨɣ) ɜɤɥɚɞ ɚɤɬɢɜɧɨɫɬɢ i – ɝɨ ɪɚɞɢɨɧɭɤɥɢɞɚ ɜ ɨɛɳɭɸ 
ɨɛɴɟɦɧɭɸ ɚɤɬɢɜɧɨɫɬɶ; 
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 ai, bi – ɛɟɡɪɚɡɦɟɪɧɵɟ ɩɚɪɚɦɟɬɪɵ ɮɨɪɦɭɥɵ Ȼɟɪɝɟɪɚ, ɡɚɜɢɫɹɳɢɟ ɨɬ ɷɧɟɪɝɢɢ ɝɚɦɦɚ-

ɢɡɥɭɱɟɧɢɹ ɢ ɨɩɢɫɵɜɚɸɳɟɣ ɮɚɤɬɨɪ ɧɚɤɨɩɥɟɧɢɹ ɜ ɝɨɦɨɝɟɧɧɨɣ ɛɟɫɤɨɧɟɱɧɨɣ 
ɫɪɟɞɟ (ɜɨɡɞɭɯɟ); 

 R – ɪɚɞɢɭɫ ɫɮɟɪɵ, ɪɚɜɧɵɣ ɩɪɨɛɟɝɭ ɝɚɦɦɚ-ɤɜɚɧɬɚ ɫ ɷɧɟɪɝɢɟɣ E = 1,0 Ɇɷȼ ɜ 
ɜɨɡɞɭɯɟ.  

 

Ɇɟɬɨɞ ɨɩɪɟɞɟɥɟɧɢɹ ɩɨɜɟɪɯɧɨɫɬɧɨɣ ɚɤɬɢɜɧɨɫɬɢ ɪɚɞɢɨɚɤɬɢɜɧɨɝɨ ɡɚɝɪɹɡɧɟɧɢɹ 
ɩɨɞɫɬɢɥɚɸɳɟɣ ɩɨɜɟɪɯɧɨɫɬɢ ɜ ɫɥɟɞɟ ɪɚɞɢɨɚɤɬɢɜɧɨɝɨ ɨɛɥɚɤɚ ɧɟ ɢɦɟɟɬ ɩɪɢɧɰɢɩɢɚɥɶɧɵɯ 
ɨɬɥɢɱɢɣ ɨɬ ɦɟɬɨɞɚ ɨɰɟɧɤɢ ɨɛɴɟɦɧɨɣ ɚɤɬɢɜɧɨɫɬɢ ɢ ɬɚɤɠɟ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ȻȾɄ, ɧɨ 
ɬɪɟɛɭɟɬ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɬɟɯɧɢɱɟɫɤɢɯ ɫɪɟɞɫɬɜ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɯ ɢɡɦɟɪɟɧɢɹ ɜɵɫɨɬɵ 

ɫɤɚɧɢɪɨɜɚɧɢɹ, ɜ ɜɢɞɟ ɥɚɡɟɪɧɨɝɨ ɞɚɥɶɧɨɦɟɪɚ, ɨɩɪɟɞɟɥɟɧɢɹ ɟɟ ɨɩɬɢɦɚɥɶɧɨɣ ɜɟɥɢɱɢɧɵ ɢ 
ɨɰɟɧɤɢ ɷɮɮɟɤɬɢɜɧɨɝɨ ɪɚɞɢɭɫɚ ɫɤɚɧɢɪɨɜɚɧɢɹ. ɗɬɢ ɜɨɩɪɨɫɵ ɛɵɥɢ ɪɟɲɟɧɵ ɜ ɪɚɛɨɬɚɯ 
Д10,11Ж, ɜ ɤɨɬɨɪɵɯ ɛɵɥɨ ɩɨɥɭɱɟɧɨ, ɱɬɨ ɨɩɬɢɦɚɥɶɧɚɹ ɜɵɫɨɬɚ ɫɤɚɧɢɪɨɜɚɧɢɹ ɫɨɫɬɚɜɥɹɟɬ 
60ɦ, ɚ ɷɮɮɟɤɬɢɜɧɚɹ ɩɥɨɳɚɞɶ ɫɤɚɧɢɪɨɜɚɧɢɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɥɨɳɚɞɶɸ ɤɪɭɝɚ, ɪɚɞɢɭɫ 
ɤɨɬɨɪɨɝɨ ɨɩɪɟɞɟɥɹɟɬɫɹ ɫɨɨɬɧɨɲɟɧɢɟɦ Rɷɮ ≈ 3hD, ɝɞɟ hD – ɜɵɫɨɬɚ ɫɤɚɧɢɪɨɜɚɧɢɹ (ɜɵɫɨɬɚ 
ɩɨɥɟɬɚ ȻȾɄ, ɧɚ ɤɨɬɨɪɨɣ ɨɫɭɳɟɫɬɜɥɹɸɬ ɧɚɛɥɸɞɟɧɢɟ ɩɨɞɫɬɢɥɚɸɳɟɣ ɩɨɜɟɪɯɧɨɫɬɢ). 
ȼɟɥɢɱɢɧɚ ɩɨɜɟɪɯɧɨɫɬɧɨɣ ɚɤɬɢɜɧɨɫɬɢ i-ɝɨ ɪɚɞɢɨɧɭɤɥɢɞɚ χ(pi) ɩɨɞɫɬɢɥɚɸɳɟɣ 
ɩɨɜɟɪɯɧɨɫɬɢ, ɡɚɝɪɹɡɧɟɧɧɨɣ ɪɚɞɢɨɚɤɬɢɜɧɵɦɢ ɚɷɪɨɡɨɥɹɦɢ, ɦɨɠɟɬ ɛɵɬɶ ɜɵɱɢɫɥɟɧɚ ɩɨ 
ɫɥɟɞɭɸɳɟɣ ɮɨɪɦɭɥɟ, ɜ ɤɨɬɨɪɨɣ m = 3. 
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ɝɞɟ  Dtot hyxD ,, 00
  – ɦɨɳɧɨɫɬɶ ɞɨɡɵ, ɫɨɡɞɚɜɚɟɦɚɹ ɪɚɞɢɨɚɤɬɢɜɧɵɦɢ ɚɷɪɨɡɨɥɹɦɢ ɧɚ 

ɩɨɞɫɬɢɥɚɸɳɟɣ ɩɨɜɟɪɯɧɨɫɬɢ ɢ ɢɡɦɟɪɹɟɦɚɹ ɝɚɦɦɚ-ɞɟɬɟɤɬɨɪɨɦ 
ȻȾɄ; 

 x0, y0 – ɤɨɨɪɞɢɧɚɬɵ ɬɨɱɤɢ ɧɚɛɥɸɞɟɧɢɹ; 
 E1(ȝ(Ei)hD) – ɫɩɟɰɢɚɥɶɧɚɹ ɮɭɧɤɰɢɹ; 
 ψ(Ei) – ɩɨɩɪɚɜɨɱɧɚɹ ɮɭɧɤɰɢɹ. 

 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɩɪɟɢɦɭɳɟɫɬɜɨ ɩɪɟɞɥɚɝɚɟɦɨɝɨ ɦɟɬɨɞɚ ɫɨɫɬɨɢɬ ɜ ɬɨɦ, ɱɬɨ ɜ ɟɝɨ 
ɪɚɦɤɚɯ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɥɨɤɚɥɶɧɵɣ ɞɢɫɬɚɧɰɢɨɧɧɵɣ ɤɨɧɬɪɨɥɶ ɝɚɡɨɚɷɪɨɡɨɥɶɧɨɣ 
ɪɚɞɢɨɚɤɬɢɜɧɨɣ ɩɪɢɦɟɫɢ, ɪɚɫɩɪɨɫɬɪɚɧɹɸɳɟɣɫɹ ɜ ɜɨɡɞɭɯɟ ɢ ɨɫɟɞɚɸɳɢɯ ɧɚ 
ɩɨɞɫɬɢɥɚɸɳɭɸ ɩɨɜɟɪɯɧɨɫɬɶ ɩɪɢ ɜɵɛɪɨɫɚɯ ɫ Ⱥɗɋ ɢ ɞɪɭɝɢɯ ɈɂȺɗ, ɤɚɤ ɩɪɢ 
ɪɚɞɢɚɰɢɨɧɧɵɯ ɚɜɚɪɢɹɯ, ɬɚɤ ɢ ɩɪɢ ɢɯ ɲɬɚɬɧɨɣ ɪɚɛɨɬɟ, ɫ ɩɟɪɟɞɚɱɟɣ ɢɧɮɨɪɦɚɰɢɢ ɩɨ 
ɪɚɞɢɨɤɚɧɚɥɭ ɜ ɪɟɠɢɦɟ on-line  ɧɚ ɷɤɪɚɧ ɦɨɧɢɬɨɪɚ ɧɨɭɬɛɭɤɚ ɧɟɡɚɜɢɫɢɦɨ ɨɬ 
ɫɭɳɟɫɬɜɭɸɳɢɯ ɫɢɫɬɟɦ ȺɋɄɊɈ.  ȼ ɩɨɫɥɟɞɧɟɦ ɫɥɭɱɚɟ ɦɨɠɟɬ ɩɪɨɜɨɞɢɬɶɫɹ ɞɚɠɟ ɚɧɚɥɢɡ 
ɜɵɛɪɨɫɨɜ ɢɡ ɜɟɧɬɢɥɹɰɢɨɧɧɵɯ ɬɪɭɛ ɈɂȺɗ. ȼ ɨɬɥɢɱɢɟ ɨɬ ɫɬɚɰɢɨɧɚɪɧɵɯ ɫɢɫɬɟɦ 
ɪɚɞɢɚɰɢɨɧɧɨɝɨ ɤɨɧɬɪɨɥɹ, ɧɚɩɪɢɦɟɪ, ɫɢɫɬɟɦ ȺɋɄɊɈ, ɨɫɧɚɳɟɧɧɵɯ ɞɚɬɱɢɤɚɦɢ, 
ɪɟɝɢɫɬɪɢɪɭɸɳɢɦɢ ɜ ɜɟɧɬɬɪɭɛɟ Ⱥɗɋ ɞɨɥɝɨɠɢɜɭɳɢɟ, ɤɨɪɨɬɤɨɠɢɜɭɳɢɟ ɪɚɞɢɨɧɭɤɥɢɞɵ, ɢ 
ɢɧɟɪɬɧɵɟ ɪɚɞɢɨɚɤɬɢɜɧɵɟ ɝɚɡɵ, ɜ ɨɫɧɨɜɟ ɤɨɬɨɪɵɯ ɥɟɠɚɬ ɚɫɩɢɪɚɰɢɨɧɧɵɟ ɦɟɬɨɞɵ, ɚ 
ɬɚɤɠɟ ɫɩɟɰɢɚɥɶɧɵɦɢ ɞɚɬɱɢɤɚɦɢ, ɪɚɡɪɚɛɨɬɚɧɧɵɦɢ ɞɥɹ ɪɟɝɢɫɬɪɚɰɢɢ ɣɨɞɚ, ɫɢɫɬɟɦɚ 
ɢɡɦɟɪɟɧɢɹ, ɪɟɚɥɢɡɭɟɦɚɹ ɜ ɩɪɟɞɥɚɝɚɟɦɨɦ ɦɟɬɨɞɟ, ɨɩɪɟɞɟɥɹɟɬ ɜɟɫɶ ɪɚɞɢɨɧɭɤɥɢɞɧɵɣ 
ɫɨɫɬɚɜ ɜɵɛɪɨɫɚ ɞɨ ɟɝɨ ɜɵɩɚɞɟɧɢɹ ɧɚ ɩɨɞɫɬɢɥɚɸɳɭɸ ɩɨɜɟɪɯɧɨɫɬɶ, ɚ ɬɚɤɠɟ ɧɚ 
ɩɨɞɫɬɢɥɚɸɳɟɣ ɩɨɜɟɪɯɧɨɫɬɢ ɜ ɫɥɟɞɟ ɪɚɞɢɨɚɤɬɢɜɧɨɝɨ ɨɛɥɚɤɚ. Ʉɪɨɦɟ ɬɨɝɨ, ɢɫɩɨɥɶɡɭɹ 
ɞɢɫɬɚɧɰɢɨɧɧɵɣ ɫɩɨɫɨɛ ɭɩɪɚɜɥɟɧɢɹ ɧɨɫɢɬɟɥɟɦ, ɫɭɳɟɫɬɜɭɟɬ ɪɟɚɥɶɧɚɹ ɜɨɡɦɨɠɧɨɫɬɶ 
ɨɩɪɟɞɟɥɟɧɢɹ ɨɛɴɟɦɧɨɣ ɚɤɬɢɜɧɨɫɬɢ ɪɚɞɢɨɚɤɬɢɜɧɨɣ ɝɚɡɨɚɷɪɨɡɨɥɶɧɨɣ ɩɪɢɦɟɫɢ ɜ ɩɪɨɰɟɫɫɟ 
ɟɟ ɩɟɪɟɧɨɫɚ ɜ ɚɬɦɨɫɮɟɪɟ, ɱɬɨ ɧɟɜɨɡɦɨɠɧɨ ɨɫɭɳɟɫɬɜɢɬɶ ɜɫɟɦ ɩɪɢɛɨɪɧɵɦ ɩɚɪɤɨɦ 
ɫɬɚɰɢɨɧɚɪɧɨɣ ɫɢɫɬɟɦɵ ȺɋɄɊɈ ɜ ɪɟɠɢɦɟ on-line ɢɥɢ ɩɪɨɜɟɫɬɢ ɷɬɢ ɢɡɦɟɪɟɧɢɹ ɥɢɲɶ 
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ɩɨɫɥɟ ɬɨɝɨ, ɤɚɤ ɪɚɞɢɨɚɤɬɢɜɧɵɟ ɚɷɪɨɡɨɥɢ ɨɫɹɞɭɬ ɧɚ ɡɟɦɥɸ. Ⱦɨɩɨɥɧɢɬɟɥɶɧɵɦ ɩɥɸɫɨɦ 
ɞɥɹ ɩɪɟɞɥɚɝɚɟɦɨɝɨ ɦɟɬɨɞɚ ɦɨɠɟɬ ɫɥɭɠɢɬɶ ɢ ɜɨɡɦɨɠɧɨɫɬɶ ɜɢɡɭɚɥɶɧɨɝɨ ɨɫɦɨɬɪɚ ɦɟɫɬɚ 
ɚɜɚɪɢɢ, ɝɞɟ ɨɬɫɭɬɫɬɜɭɸɬ ɞɚɬɱɢɤɢ ɫɢɫɬɟɦɵ ɤɨɧɬɪɨɥɹ ɢ ɫɢɫɬɟɦɵ ɜɢɞɟɨɧɚɛɥɸɞɟɧɢɣ, 
ɩɨɫɤɨɥɶɤɭ ɛɟɫɩɢɥɨɬɧɵɣ ɞɨɡɢɦɟɬɪɢɱɟɫɤɢɣ ɤɨɦɩɥɟɤɫ (ȻȾɄ) ɫɨɞɟɪɠɢɬ ɜɢɞɟɨɤɚɦɟɪɭ, 
ɪɚɛɨɬɚɸɳɭɸ ɜ ɪɟɠɢɦɟ on-line. 

ɉɨɞɨɛɧɵɟ ȻɉɅȺ, ɜ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ, ɩɨɥɭɱɚɸɬ ɲɢɪɨɤɨɟ ɜɧɟɞɪɟɧɢɟ ɞɥɹ ɪɟɲɟɧɢɹ 
ɜɨɟɧɧɨ-ɬɟɯɧɢɱɟɫɤɢɯ ɡɚɞɚɱ, ɡɚɞɚɱ Ɇɑɋ, ɧɚɯɨɞɹɬ ɩɪɢɦɟɧɟɧɢɟ ɜ ɪɚɡɥɢɱɧɵɯ ɨɬɪɚɫɥɹɯ 
ɧɚɪɨɞɧɨɝɨ ɯɨɡɹɣɫɬɜɚ, ɧɚɩɪɢɦɟɪ, ɜ ɧɟɮɬɹɧɨɣ ɢ ɝɚɡɨɜɨɣ, ɨɫɭɳɟɫɬɜɥɹɹ ɞɢɫɬɚɧɰɢɨɧɧɵɣ 
ɤɨɧɬɪɨɥɶ ɬɪɭɛɨɩɪɨɜɨɞɨɜ ɢ ɝɚɡɨɩɪɨɜɨɞɨɜ. Ɉɞɧɚɤɨ, ɩɨɞɨɛɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ, 
ɩɪɟɞɧɚɡɧɚɱɟɧɧɨɟ ɞɥɹ ɩɪɢɦɟɧɟɧɢɹ ɜ ɨɛɥɚɫɬɢ ɪɚɞɢɚɰɢɨɧɧɨɝɨ ɤɨɧɬɪɨɥɹ ɪɚɞɢɚɰɢɨɧɧɨ-

ɨɩɚɫɧɵɯ ɨɛɴɟɤɬɨɜ ɩɨɥɧɨɫɬɶɸ ɨɬɫɭɬɫɬɜɭɟɬ, ɯɨɬɹ ɫɨɛɵɬɢɹ ɜ ɑɟɪɧɨɛɵɥɟ ɢ ɧɚ Ⱥɗɋ 
Ɏɭɤɭɫɢɦɚ 1 ɜ əɩɨɧɢɢ ɧɚɝɥɹɞɧɨ ɩɨɤɚɡɚɥɢ, ɱɬɨ ɪɹɞ ɜɨɩɪɨɫɨɜ, ɫɜɹɡɚɧɧɵɯ ɫ ɩɨɞɨɛɧɵɦɢ 
ɚɜɚɪɢɹɦɢ, ɩɪɢ ɧɚɥɢɱɢɢ ɬɚɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɦɨɝ ɛɵ ɛɵɬɶ ɪɟɲɟɧ ɡɧɚɱɢɬɟɥɶɧɨ ɩɪɨɳɟ ɢ 
ɧɚɦɧɨɝɨ ɛɟɡɨɩɚɫɧɟɟ ɞɥɹ ɢɫɩɨɥɧɢɬɟɥɟɣ. 

ɋ ɞɪɭɝɨɣ ɫɬɨɪɨɧɵ, ɩɪɢ ɪɟɲɟɧɢɢ ɜɨɩɪɨɫɚ ɪɚɞɢɚɰɢɨɧɧɨɝɨ ɤɨɧɬɪɨɥɹ ɨɤɪɭɠɚɸɳɟɣ 
ɫɪɟɞɵ, ɪɚɫɫɦɨɬɪɟɧɧɨɝɨ ɜ ɪɚɛɨɬɟ Д12Ж ɢ ɨɫɭɳɟɫɬɜɥɹɟɦɨɝɨ ɜ ɪɚɦɤɚɯ ɤɨɧɜɟɪɫɢɢ 
ɦɧɨɝɨɮɭɧɤɰɢɨɧɚɥɶɧɨɝɨ ɚɜɢɚɰɢɨɧɧɨ-ɪɚɤɟɬɧɨɝɨ ɤɨɦɩɥɟɤɫɚ ɧɚ ɛɚɡɟ ɫɚɦɨɥɟɬɚ ɆɂȽ-31, 

ɪɚɫɫɦɚɬɪɢɜɚɥɚɫɶ ɜɨɡɦɨɠɧɨɫɬɶ ɟɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɹ, ɤɚɤ ɞɢɧɚɦɢɱɟɫɤɨɣ ɫɢɫɬɟɦɵ 
ɪɚɞɢɚɰɢɨɧɧɨɝɨ ɦɨɧɢɬɨɪɢɧɝɚ ɩɪɢ ɪɚɡɥɢɱɧɵɯ ɫɨɫɬɨɹɧɢɹɯ ɭɫɬɨɣɱɢɜɨɫɬɢ ɚɬɦɨɫɮɟɪɵ (ɫɦ. 
ɪɢɫ. 3). 

 

 
 

Ɋɢɫ. 3. ɋɯɟɦɚ ɩɪɢɦɟɧɟɧɢɹ ɚɜɢɚɰɢɨɧɧɨ-ɪɚɤɟɬɧɨɝɨ ɤɨɦɩɥɟɤɫɚ ɧɚ ɛɚɡɟ ɫɚɦɨɥɟɬɚ ɆɂȽ-31 ɞɥɹ ɪɟɲɟɧɢɹ ɡɚɞɚɱ 
ɨɩɟɪɚɬɢɜɧɨɝɨ ɦɨɧɢɬɨɪɢɧɝɚ ɱɪɟɡɜɵɱɚɣɧɵɯ ɫɢɬɭɚɰɢɣ, ɫɜɹɡɚɧɧɵɯ ɫ ɜɵɛɪɨɫɨɦ ɜ ɚɬɦɨɫɮɟɪɭ ɯɢɦɢɱɟɫɤɢ 
ɨɩɚɫɧɵɯ ɢ ɪɚɞɢɨɚɤɬɢɜɧɵɯ ɜɟɳɟɫɬɜ. 1 – ɬɪɚɧɫɩɨɪɬ ɫ ɪɚɞɢɨɚɤɬɢɜɧɵɦɢ ɢɥɢ ɨɩɚɫɧɵɦɢ ɯɢɦɢɱɟɫɤɢɦɢ 

ɜɟɳɟɫɬɜɚɦɢ; 2 – ɜɡɥɟɬɧɚɹ ɩɨɥɨɫɚ ɢɫɬɪɟɛɢɬɟɥɹ; 3, 4, 5 – ɢɡɦɟɪɢɬɟɥɶɧɵɟ ɡɨɧɞɵ ɪɚɞɢɚɰɢɨɧɧɵɯ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɪɚɞɢɨɚɤɬɢɜɧɨɝɨ ɨɛɥɚɤɚ, ɜɵɛɪɚɫɵɜɚɟɦɵɟ ɫ ɫɚɦɨɥɟɬɚ ɢ ɩɟɪɟɞɚɸɳɢɟ  ɞɚɧɧɵɟ ɢɡɦɟɪɟɧɢɣ 

ɩɨ ɤɨɫɦɢɱɟɫɤɨɣ ɫɜɹɡɢ Д12Ж 
 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɪɟɲɟɧɢɟ ɩɨɞɨɛɧɵɯ ɡɚɞɚɱ ɰɟɥɟɫɨɨɛɪɚɡɧɨ ɢɫɤɚɬɶ ɜ ɞɪɭɝɨɦ ɤɥɸɱɟ, ɚ, 
ɢɦɟɧɧɨ, ɩɭɬɟɦ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɫɨɜɨɤɭɩɧɨɫɬɢ ɭɩɪɚɜɥɹɟɦɵɯ ɦɚɥɵɯ ɥɟɬɚɬɟɥɶɧɵɯ 
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ɚɩɩɚɪɚɬɨɜ (ɪɚɞɢɨɭɩɪɚɜɥɹɟɦɵɯ ɦɨɞɟɥɟɣ), ɧɟɫɭɳɢɯ ɧɚ ɫɟɛɟ ɨɛɥɟɝɱɟɧɧɵɣ ɤɨɦɩɥɟɤɫ 
ɞɨɡɢɦɟɬɪɢɱɟɫɤɨɝɨ ɢ ɫɩɟɤɬɪɨɦɟɬɪɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɜɤɭɩɟ ɫ ɛɚɡɨɜɵɦ 
ɩɢɥɨɬɢɪɭɟɦɵɦ ɧɨɫɢɬɟɥɟɦ, ɬ.ɟ. ɫɜɨɟɨɛɪɚɡɧɨɣ «Ⱥɜɢɚɦɚɬɤɨɣ», ɧɚɩɪɢɦɟɪ, ɜɟɪɬɨɥɟɬɨɦ ɬɢɩɚ 
Ɇɢ-8. ȼ ɤɚɱɟɫɬɜɟ ɦɚɥɵɯ ɥɟɬɚɬɟɥɶɧɵɯ ɚɩɩɚɪɚɬɨɜ ɦɨɝɭɬ ɜɵɫɬɭɩɚɬɶ ɪɚɞɢɨɭɩɪɚɜɥɹɟɦɵɟ 
ɦɨɞɟɥɢ ɜɟɪɬɨɥɟɬɨɜ ɢɥɢ ɫɚɦɨɥɟɬɨɜ, ɫɩɨɫɨɛɧɵɯ ɧɟɫɬɢ ɩɨɥɟɡɧɭɸ ɧɚɝɪɭɡɤɭ ɜɟɫɨɦ ɨɬ 
ɩɨɥɭɤɢɥɨɝɪɚɦɦɚ ɞɨ ɬɪɟɯ ɤɢɥɨɝɪɚɦɦɨɜ ɫ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶɸ ɩɨɥɟɬɚ ɧɚ ɤɪɟɣɫɟɪɫɤɨɣ 
ɫɤɨɪɨɫɬɢ з 70 ɤɦ/ɱɚɫ ɧɟ ɦɟɧɟɟ ɩɨɥɭɱɚɫɚ.  

Ɉɞɢɧ ɢɡ ɜɨɡɦɨɠɧɵɯ ɫɰɟɧɚɪɢɟɜ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɩɨɞɨɛɧɵɯ ɚɩɩɚɪɚɬɨɜ ɦɨɠɟɬ 
ɫɨɫɬɨɹɬɶ ɜ ɫɥɟɞɭɸɳɟɦ. ɉɨɫɥɟ ɩɟɪɟɞɚɱɢ ―Ⱥɜɢɚɦɚɬɤɟ‖, ɦɢɧɢɦɚɥɶɧɚɹ ɫɤɨɪɨɫɬɶ ɤɨɬɨɪɨɣ 

ɞɨɥɠɧɚ ɛɵɬɶ ɫɪɚɜɧɢɦɚ ɫ ɦɚɤɫɢɦɚɥɶɧɨɣ ɫɤɨɪɨɫɬɶɸ ȻɉɅȺ, ɱɬɨɛɵ ɡɚɛɪɚɬɶ ɩɨɫɥɟɞɧɢɟ ɤ 
ɫɟɛɟ ɧɚ ɛɨɪɬ ɜ ɜɨɡɞɭɯɟ, ɤɨɨɪɞɢɧɚɬ ɰɟɧɬɪɚ ɦɚɫɫ ɪɚɞɢɨɚɤɬɢɜɧɨɝɨ ɨɛɥɚɤɚ, ɩɨɤɢɞɚɸɳɟɝɨ 
ɡɨɧɭ, ɤɨɧɬɪɨɥɢɪɭɟɦɭɸ ɫɢɫɬɟɦɨɣ ȺɋɄɊɈ, ―Ⱥɜɢɚɦɚɬɤɚ‖ ɜɵɛɪɚɫɵɜɚɟɬ ―ɞɟɫɚɧɬ‖ ɜ ɜɢɞɟ 
ɦɚɥɵɯ ɥɟɬɚɬɟɥɶɧɵɯ ɚɩɩɚɪɚɬɨɜ (ɪɢɫ. 2 ɚ, ɛ), ɧɚɜɨɞɹ ɢɯ ɧɚ ɢɧɬɟɪɟɫɭɸɳɭɸ ɢɫɫɥɟɞɨɜɚɬɟɥɟɣ 
ɨɛɥɚɫɬɶ ɪɚɞɢɨɚɤɬɢɜɧɨɝɨ ɢɥɢ ɯɢɦɢɱɟɫɤɨɝɨ, ɢɡ ɫɨɫɬɚɜɚ ȺɏɈȼ, ɨɛɥɚɤɚ. ɉɨɫɥɟ 
ɩɪɨɜɟɞɟɧɢɹ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɢɡɦɟɪɟɧɢɣ ɜ ɪɚɞɢɨɚɤɬɢɜɧɨɦ ɨɛɥɚɤɟ ɷɬɢ ɚɩɩɚɪɚɬɵ ɦɨɠɧɨ 
ɜɟɪɧɭɬɶ ɧɚ ―Ⱥɜɢɚɦɚɬɤɭ‖ ɢɥɢ ɨɬɨɫɥɚɬɶ ɧɚ ɧɚɡɟɦɧɭɸ ɛɚɡɭ, ɟɫɥɢ ɩɨɫɥɟɞɧɹɹ ɧɚɯɨɞɢɬɫɹ ɜ 
ɩɪɟɞɟɥɚɯ ɩɨɥɟɬɧɨɝɨ ɜɪɟɦɟɧɢ (ɞɨɫɬɚɬɨɱɧɨɫɬɢ ɝɨɪɸɱɟɝɨ) ɚɩɩɚɪɚɬɚ. Ɉɱɟɜɢɞɧɨ, ɱɬɨ 
ɜɨɡɦɭɳɟɧɢɟɦ, ɤɨɬɨɪɨɟ ɨɛɪɚɡɭɟɬɫɹ ɨɬ ɩɪɨɩɟɥɥɟɪɚ ɢɥɢ ɥɨɩɚɫɬɟɣ ɦɚɥɨɝɨ ɥɟɬɚɬɟɥɶɧɨɝɨ 
ɚɩɩɚɪɚɬɚ, ɦɨɠɧɨ ɩɪɟɧɟɛɪɟɱɶ, ɟɫɥɢ ɪɟɱɶ ɢɞɟɬ ɨɛ ɢɡɦɟɪɟɧɢɢ ɦɨɳɧɨɫɬɢ ɞɨɡɵ ɜɧɟɲɧɟɝɨ 
ɨɛɥɭɱɟɧɢɹ. Ɉɛɪɚɛɨɬɤɚ ɞɚɧɧɵɯ, ɩɨɥɭɱɟɧɧɵɯ ɦɚɥɵɦ ɥɟɬɚɬɟɥɶɧɵɦ ɚɩɩɚɪɚɬɨɦ, ɩɪɢ 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɦ ɦɚɬɟɦɚɬɢɱɟɫɤɨɦ ɨɛɟɫɩɟɱɟɧɢɢ ɩɨɡɜɨɥɢɬ ɫɤɨɪɪɟɤɬɢɪɨɜɚɬɶ 
ɪɚɞɢɚɰɢɨɧɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɪɚɞɢɨɚɤɬɢɜɧɨɝɨ ɨɛɥɚɤɚ. ɉɪɟɢɦɭɳɟɫɬɜɨ ɩɨɞɨɛɧɵɯ 
ɬɟɯɧɨɥɨɝɢɣ ɩɟɪɟɞ ɬɟɯɧɨɥɨɝɢɟɣ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɚɜɢɚɰɢɨɧɧɨ-ɪɚɤɟɬɧɨɝɨ ɤɨɦɩɥɟɤɫɚ ɧɚ ɛɚɡɟ 
ɫɚɦɨɥɟɬɚ ɆɂȽ-31, ɫɨɫɬɨɹɳɟɟ, ɢɦɟɧɧɨ, ɜ ɩɪɢɦɟɧɟɧɢɢ ɦɚɥɵɯ ɥɟɬɚɥɶɧɵɯ ɚɩɩɚɪɚɬɨɜ ɞɥɹ 
ɭɬɨɱɧɟɧɢɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ, ɜ ɬɨɦ  ɱɢɫɥɟ ɢ ɪɚɞɢɚɰɢɨɧɧɵɯ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɪɚɞɢɨɚɤɬɢɜɧɨɝɨ ɨɛɥɚɤɚ, ɜɨɡɧɢɤɚɸɳɟɝɨ ɜ ɭɫɥɨɜɢɹɯ ɪɚɞɢɚɰɢɨɧɧɵɯ ɚɜɚɪɢɣ 
ɧɚ ɈɂȺɗ, ɜɤɥɸɱɚɹ ɢ Ⱥɗɋ, ɨɱɟɜɢɞɧɵ ɢ ɨɩɪɟɞɟɥɹɸɬɫɹ ɢɯ ɧɢɡɤɨɣ ɫɬɨɢɦɨɫɬɶɸ, 
ɦɨɛɢɥɶɧɨɫɬɶɸ ɢ ɜɨɡɦɨɠɧɨɫɬɶɸ ɢɯ ɦɧɨɝɨɪɚɡɨɜɨɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɞɚɠɟ ɜ ɨɞɧɨɦ ɪɟɣɫɟ 
―Ⱥɜɢɚɦɚɬɤɢ‖. 

ȼɦɟɫɬɟ ɫ ɬɟɦ, ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɩɨɞɨɛɧɨɣ ɫɨɜɨɤɭɩɧɨɫɬɢ ɪɨɛɨɬɢɡɢɪɨɜɚɧɧɵɯ ȻɉɅȺ 
ɫɬɚɜɢɬ ɪɹɞ ɡɚɞɚɱ, ɬɪɟɛɭɸɳɢɯ ɧɟɡɚɦɟɞɥɢɬɟɥɶɧɨɝɨ ɢɯ ɪɟɲɟɧɢɹ ɩɪɢ ɜɧɟɞɪɟɧɢɢ ɜ ɧɚɪɨɞɧɨɟ 
ɯɨɡɹɣɫɬɜɨ ɭɤɚɡɚɧɧɵɯ ɪɚɡɪɚɛɨɬɨɤ. Ʉ ɷɬɢɦ ɡɚɞɚɱɚɦ ɨɬɧɨɫɹɬɫɹ: 

1) Ɋɚɡɪɚɛɨɬɤɚ ɦɟɬɨɞɚ ɢ ɫɩɟɰɢɚɥɶɧɨɣ ɚɩɩɚɪɚɬɭɪɵ, ɢɫɤɥɸɱɚɸɳɟɣ ɜɨɡɦɨɠɧɨɫɬɶ 
ɫɬɨɥɤɧɨɜɟɧɢɹ ɧɨɫɢɬɟɥɟɣ ɜ ɜɨɡɞɭɯɟ ɩɪɢ ɢɯ ɞɜɢɠɟɧɢɢ ɤ ɧɚɦɟɱɟɧɧɨɣ ɩɢɥɨɬɨɦ ɰɟɥɢ ɢ ɩɪɢ 
ɪɟɲɟɧɢɢ ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɯ ɡɚɞɚɱ. 

2) Ɋɚɡɪɚɛɨɬɤɚ ɦɟɬɨɞɚ ɭɩɪɚɜɥɟɧɢɹ ɫɨɜɨɤɭɩɧɨɫɬɶɸ ɯɚɨɬɢɱɟɫɤɢ ɪɚɫɩɪɟɞɟɥɟɧɧɵɯ ɜ 
ɬɪɟɯɦɟɪɧɨɦ ɩɪɨɫɬɪɚɧɫɬɜɟ ȻɉɅȺ, ɬ.ɟ. ɫɜɨɟɨɛɪɚɡɧɵɦ «ɪɨɟɦ», ɫ ɜɵɞɟɥɟɧɧɵɦ 
(ɧɚɡɧɚɱɟɧɧɵɦ) ɜ ɷɬɨɦ «ɪɨɟ» ɥɢɞɟɪɨɦ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɦ ɭɩɨɪɹɞɨɱɟɧɧɨɟ ɞɜɢɠɟɧɢɟ «ɪɨɹ» 
ɤ ɧɚɦɟɱɟɧɧɨɣ ɩɢɥɨɬɨɦ ɰɟɥɢ ɞɥɹ ɞɚɥɶɧɟɣɲɟɝɨ ɪɟɲɟɧɢɹ ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɯ ɡɚɞɚɱ. 

ɉɟɪɜɚɹ ɡɚɞɚɱɚ ɫɜɹɡɚɧɚ ɫ ɨɫɨɛɟɧɧɨɫɬɶɸ ɩɟɪɟɦɟɳɟɧɢɹ ȻɉɅȺ ɜ ɜɨɡɞɭɯɟ, ɧɚɩɪɢɦɟɪ, 
ɩɨɥɟɬɨɦ ɜ ɫɬɪɨɟ ɢɥɢ ɩɪɢ ɫɨɡɞɚɧɢɢ ɫɬɪɨɹ. ɉɪɢ ɷɬɨɦ ɫɥɟɞɭɟɬ ɢɦɟɬɶ ɜ ɜɢɞɭ, ɱɬɨ ɩɨɥɟɬ 
ɫɬɪɨɟɦ – ɷɬɨ ɧɟ ɬɨɥɶɤɨ ɥɢɧɟɣɧɵɟ ɢɥɢ ɨɛɪɚɡɭɸɳɢɟ ɩɥɨɫɤɨɫɬɶ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɧɨɫɢɬɟɥɟɣ 
ɜ ɩɪɨɫɬɪɚɧɫɬɜɟ, ɧɨ ɷɬɨ, ɜ ɬɨɦ ɱɢɫɥɟ, ɢ ɬɪɟɯɦɟɪɧɵɟ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɧɨɫɢɬɟɥɟɣ. Ⱦɨ ɬɟɯ 
ɩɨɪ, ɩɨɤɚ ɩɟɪɟɦɟɳɟɧɢɟ ɧɨɫɢɬɟɥɟɣ ɜ ɩɪɨɫɬɪɚɧɫɬɜɟ ɧɟ ɹɜɥɹɟɬɫɹ ɫɚɦɨɫɨɝɥɚɫɨɜɚɧɧɵɦ 
(ɧɟɫɚɦɨɫɨɝɥɚɫɨɜɚɧɧɵɟ ɫɬɪɭɤɬɭɪɵ, ɜ ɧɚɫɬɨɹɳɟɦ ɩɨɧɢɦɚɧɢɢ, – ɷɬɨ ɫɬɪɭɤɬɭɪɵ (ȻɉɅȺ) 
ɞɜɢɠɟɧɢɟ ɤɨɬɨɪɵɯ ɧɟ ɡɚɜɢɫɢɬ ɞɪɭɝ ɨɬ ɞɪɭɝɚ), ɜɟɥɢɤɚ ɜɟɪɨɹɬɧɨɫɬɶ ɢɯ ɤɪɢɬɢɱɟɫɤɨɝɨ 
ɫɛɥɢɠɟɧɢɹ, ɩɪɢ ɤɨɬɨɪɨɦ ɦɨɠɟɬ ɜɨɡɧɢɤɧɭɬɶ ɚɜɚɪɢɣɧɚɹ ɫɢɬɭɚɰɢɹ, ɪɚɡɜɢɬɢɟ ɤɨɬɨɪɨɣ 
ɦɨɠɟɬ ɩɪɢɜɟɫɬɢ ɤ ɫɬɨɥɤɧɨɜɟɧɢɸ ȻɉɅȺ ɢ ɢɯ ɩɨɥɨɦɤɟ ɛɟɡ ɜɨɡɦɨɠɧɨɫɬɢ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ. 
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ɉɨɷɬɨɦɭ ɜ ɪɚɦɤɚɯ ɪɟɲɟɧɢɹ ɷɬɨɣ ɡɚɞɚɱɢ ɞɨɥɠɧɨ ɛɵɬɶ ɪɚɡɪɚɛɨɬɚɧɨ ɭɫɬɪɨɣɫɬɜɨ ɢɥɢ 
ɫɢɫɬɟɦɚ ɨɩɨɜɟɳɟɧɢɹ, ɤɨɬɨɪɚɹ ɞɨɥɠɧɚ ɭɫɬɚɧɚɜɥɢɜɚɬɶɫɹ ɧɚ ɤɚɠɞɨɦ ɢɡ ɧɨɫɢɬɟɥɟɣ, 
ɩɨɡɜɨɥɹɸɳɚɹ ɩɪɨɜɨɞɢɬɶ ɞɢɚɝɧɨɫɬɢɤɭ ɪɚɫɫɬɨɹɧɢɣ ɦɟɠɞɭ ɫɨɫɟɞɧɢɦɢ ɧɨɫɢɬɟɥɹɦɢ, 
ɮɢɤɫɢɪɨɜɚɬɶ ɢɯ ɫɛɥɢɠɟɧɢɟ ɧɚ ɤɪɢɬɢɱɟɫɤɨɟ ɪɚɫɫɬɨɹɧɢɟ, ɨɩɪɟɞɟɥɹɬɶ ɫɤɨɪɨɫɬɶ ɢɯ 
ɨɬɧɨɫɢɬɟɥɶɧɨɝɨ ɞɜɢɠɟɧɢɹ ɢ ɨɫɭɳɟɫɬɜɥɹɬɶ ɞɟɣɫɬɜɢɹ, ɩɪɟɞɨɬɜɪɚɳɚɸɳɢɟ ɢɯ ɞɚɥɶɧɟɣɲɟɟ 
ɫɛɥɢɠɟɧɢɟ. ɉɪɢ ɷɬɢɯ ɭɫɥɨɜɢɹɯ ɩɢɥɨɬɢɪɭɟɦɵɣ «ɪɨɣ» ɫɦɨɠɟɬ ɛɵɬɶ ɭɩɨɪɹɞɨɱɟɧ, 
ɞɜɢɠɟɧɢɟ ɧɨɫɢɬɟɥɟɣ ɜ ɧɟɦ ɛɭɞɟɬ ɛɟɡɨɩɚɫɧɵɦ, ɢ, ɜ ɞɚɥɶɧɟɣɲɟɦ, ɩɪɢɜɟɞɟɧ ɤ ɧɚɦɟɱɟɧɧɨɣ 
ɩɢɥɨɬɨɦ ɰɟɥɢ ɞɥɹ ɪɟɲɟɧɢɹ ɬɟɯ ɢɥɢ ɢɧɵɯ ɡɚɞɚɱ. 

Ʉ ɫɨɠɚɥɟɧɢɸ, ɩɨɞɨɛɧɚɹ ɩɪɨɛɥɟɦɚ ɯɚɪɚɤɬɟɪɧɚ ɧɟ ɬɨɥɶɤɨ ɞɥɹ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɝɨ ɜ 
ɧɚɫɬɨɹɳɟɣ ɪɚɛɨɬɟ «ɪɨɹ» ȻɉɅȺ, ɧɨ ɢ ɞɥɹ ɩɢɥɨɬɢɪɭɟɦɵɯ ɜɟɪɬɨɥɟɬɨɜ ɢ ɫɚɦɨɥɟɬɨɜ ɜ 
ɪɚɡɧɵɯ ɫɬɪɚɧɚɯ.  ȼ ɬɚɛɥɢɰɟ 1 ɩɪɢɜɟɞɟɧ ɞɚɥɟɤɨ ɧɟ ɩɨɥɧɵɣ ɫɩɢɫɨɤ ɚɜɢɚɰɢɨɧɧɵɯ ɚɜɚɪɢɣ ɜ 
ɋɋɋɊ, Ɋɨɫɫɢɢ ɢ ɞɪɭɝɢɯ ɫɬɪɚɧɚɯ, ɫɜɹɡɚɧɧɵɣ ɫɨ ɫɬɨɥɤɧɨɜɟɧɢɟɦ ɜɟɪɬɨɥɟɬɨɜ ɢ ɫɚɦɨɥɟɬɨɜ ɜ 
ɜɨɡɞɭɯɟ, ɫɨɩɪɨɜɨɠɞɚɸɳɢɟɫɹ ɝɢɛɟɥɶɸ ɢɯ ɷɤɢɩɚɠɟɣ ɢ ɩɚɫɫɚɠɢɪɨɜ Д13Ж. 

ɋɨɜɟɪɲɟɧɧɨ ɨɱɟɜɢɞɧɨ, ɱɬɨ ɟɫɥɢ ɛɵ  ɧɚ ɩɢɥɨɬɢɪɭɟɦɨɣ ɚɜɢɚɰɢɨɧɧɨɣ ɬɟɯɧɢɤɟ ɛɵɥɚ 
ɛɵ ɭɫɬɚɧɨɜɥɟɧɚ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɚɹ ɫɢɫɬɟɦɚ ɞɢɚɝɧɨɫɬɢɤɢ ɪɚɫɫɬɨɹɧɢɣ ɦɟɠɞɭ 
ɫɨɫɟɞɧɢɦɢ ɧɨɫɢɬɟɥɹɦɢ ɫ ɨɩɨɜɟɳɟɧɢɟɦ ɩɢɥɨɬɨɜ, ɬɚɤɢɯ ɤɪɭɩɧɵɯ ɩɨɬɟɪɶ ɦɨɠɧɨ ɛɵɥɨ ɛɵ 
ɢɡɛɟɠɚɬɶ. 

ȼɬɨɪɚɹ ɡɚɞɚɱɚ ɫɜɹɡɚɧɚ ɫ ɬɟɦ, ɱɬɨ ɜ ɜɵɛɪɚɫɵɜɚɟɦɨɦ ―Ⱥɜɢɚɦɚɬɤɨɣ‖ ɞɟɫɚɧɬɟ ȻɉɅȺ 
ɧɨɫɢɬɟɥɢ ɩɟɪɜɨɧɚɱɚɥɶɧɨ ɛɭɞɭɬ ɪɚɫɩɪɟɞɟɥɟɧɵ ɜ ɩɪɨɫɬɪɚɧɫɬɜɟ ɯɚɨɬɢɱɟɫɤɢ ɢɥɢ, ɜ ɥɭɱɲɟɦ 
ɫɥɭɱɚɟ, ɢɯ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɛɭɞɟɬ ɹɜɥɹɬɶɫɹ ɫɥɚɛɨɭɩɨɪɹɞɨɱɟɧɧɵɦ, ɚ ɞɥɹ ɪɟɲɟɧɢɹ 
ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɨɣ ɡɚɞɚɱɢ ɢɯ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɫɥɟɞɭɟɬ ɫɨɛɪɚɬɶ, ɩɨɫɬɪɨɢɬɶ, ɬ.ɟ. 
ɭɩɨɪɹɞɨɱɢɬɶ ɢ ɞɚɥɶɲɟ ɜɟɫɬɢ ɞɥɹ ɪɟɲɟɧɢɹ ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɯ ɡɚɞɚɱ. ɇɟ ɜɵɡɵɜɚɟɬ 
ɫɨɦɧɟɧɢɣ, ɱɬɨ ɷɬɚ ɡɚɞɚɱɚ ɞɨɥɠɧɚ ɪɟɲɚɬɶɫɹ ɫ ɩɨɦɨɳɶɸ ɨɞɧɨɝɨ ɩɢɥɨɬɚ, ɚ ɧɟ ɧɟɫɤɨɥɶɤɢɯ, 
ɤɨɬɨɪɵɟ ɦɨɝɥɢ ɛɵ ɭɩɪɚɜɥɹɬɶ (ɩɢɥɨɬɢɪɨɜɚɬɶ) ɤɚɠɞɵɦ ȻɉɅȺ ɨɬɞɟɥɶɧɨ.  

 

Ɍɚɛɥɢɰɚ 1. – Ʉɚɬɚɫɬɪɨɮɵ ɩɢɥɨɬɢɪɭɟɦɵɯ ɥɟɬɚɬɟɥɶɧɵɯ ɚɩɩɚɪɚɬɨɜ ɜ Ɋɨɫɫɢ ɢ ɦɢɪɟ, Д13Ж 
 

ɋɬɪɚɧɚ 
Ⱦɚɬɚ 

ɤɚɬɚɫɬɪɨɮɵ 
ɀɟɪɬɜɵ Ɉɩɢɫɚɧɢɟ ɬɪɚɝɟɞɢɢ 

1 2 3 4 

ɋɋɋɊ 

18.01935 ɉɨɝɢɛɥɨ 11 ɱɟɥɨɜɟɤ 
ɷɤɢɩɚɠɚ ɫɚɦɨɥɟɬɚ ɢ 38 (ɩɨ 
ɞɪɭɝɢɦ ɞɚɧɧɵɦ – 50) 

ɩɚɫɫɚɠɢɪɨɜ-ɭɞɚɪɧɢɤɨɜ. 

ɂɫɬɪɟɛɢɬɟɥɶ ɜɪɟɡɚɥɫɹ ɜ 
ɜɵɩɨɥɧɹɜɲɢɣ ɞɟɦɨɧɫɬɪɚɰɢɨɧɧɵɣ 
ɩɨɥɺɬ ɫ ɩɟɪɟɞɨɜɢɤɚɦɢ ɩɪɨɢɡɜɨɞɫɬɜɚ 
ɜɨɫɶɦɢɦɨɬɨɪɧɵɣ ɫɚɦɨɥɺɬ-ɝɢɝɚɧɬ 

ȺɇɌ-20 «Ɇɚɤɫɢɦ Ƚɨɪɶɤɢɣ». 

Ɉɫɧɨɜɧɚɹ ɫɬɚɬɶɹ: ȺɇɌ-20. Ɇɚɬɟɪɢɚɥ 
ɢɡ ȼɢɤɢɩɟɞɢɢ – ɫɜɨɛɨɞɧɨɣ 
ɷɧɰɢɤɥɨɩɟɞɢɢ 

Ɋɨɫɫɢɹ 

3.06.1993 ɉɢɥɨɬ ɫɚɦɨɥɟɬɚ – 

ɢɦɢɬɚɬɨɪɚ ɰɟɥɢ ɩɨɝɢɛ, 
ɩɢɥɨɬ ɜɬɨɪɨɣ ɦɚɲɢɧɵ 
ɤɚɬɚɩɭɥɶɬɢɪɨɜɚɥɫɹ. 

ɋɬɨɥɤɧɨɜɟɧɢɟ ɫɚɦɨɥɟɬɨɜ ɆɢȽ-29 ɜ 
ɩɨɥɟɬɟ (ɨɞɢɧ ɢɡ ɫɚɦɨɥɟɬɨɜ 
ɢɦɢɬɢɪɨɜɚɥ ɰɟɥɶ) ɧɚ ɞɨɝɨɧɧɨɦ ɤɭɪɫɟ 
ɩɪɢ ɨɬɪɚɛɨɬɤɟ ɧɨɱɧɨɝɨ ɩɟɪɟɯɜɚɬɚ 
ɫɤɨɪɨɫɬɧɨɣ ɜɨɡɞɭɲɧɨɣ ɰɟɥɢ. 

24.07.1993 ɉɢɥɨɬɵ 
ɤɚɬɚɩɭɥɶɬɢɪɨɜɚɥɢɫɶ, 
ɜɵɩɢɫɚɧɵ ɢɡ ɝɨɫɩɢɬɚɥɹ 
ɱɟɪɟɡ 2 ɞɧɹ. Ɂɪɢɬɟɥɢ ɧɟ 
ɩɨɫɬɪɚɞɚɥɢ. 

ɋɬɨɥɤɧɨɜɟɧɢɟ ɜ ɜɨɡɞɭɯɟ ɆɢȽ-29 ɧɚ 
ɜɫɬɪɟɱɧɵɯ ɤɭɪɫɚɯ ɩɪɢ ɜɵɩɨɥɧɟɧɢɢ 
ɞɜɨɣɧɨɣ ɩɟɬɥɢ ɢɡ-ɡɚ ɧɟɪɚɫɱɟɬɧɨɝɨ 
ɫɛɥɢɠɟɧɢɹ ɜ ɧɢɠɧɟɣ ɬɨɱɤɟ ɜ 
ɡɚɜɟɪɲɟɧɢɢ ɤɨɦɩɥɟɤɫɚ ɜɵɫɲɟɝɨ 
ɩɢɥɨɬɚɠɚ ɧɚ ɚɜɢɚɲɨɭ ɜ ɱɟɫɬɶ 75-

ɥɟɬɢɹ ɛɪɢɬɚɧɫɤɢɯ ȼȼɋ. 
    

http://ru.wikipedia.org/wiki/%D0%90%D0%9D%D0%A2-20_%C2%AB%D0%9C%D0%B0%D0%BA%D1%81%D0%B8%D0%BC_%D0%93%D0%BE%D1%80%D1%8C%D0%BA%D0%B8%D0%B9%C2%BB
http://ru.wikipedia.org/wiki/%D0%90%D0%9D%D0%A2-20
http://www.airbase.ru/hangar/russia/mikoyan/mig/29/


12  ȿɅɈɏɂɇ ɢ ɞɪ. 

ȽɅɈȻȺɅɖɇȺə əȾȿɊɇȺə ȻȿɁɈɉȺɋɇɈɋɌɖ, № 2(11) 2014 

ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 1 

1 2 3 4 
 4.03.1996 ɉɢɥɨɬɵ ɤɚɬɚɩɭɥɶɬɢɪɨɜɚɥɢɫɶ, 

ɩɨɥɭɱɢɜ ɧɟɡɧɚɱɢɬɟɥɶɧɵɟ 
ɬɪɚɜɦɵ. ɍɳɟɪɛɚ ɧɚ ɡɟɦɥɟ ɨɬ 
ɩɚɞɟɧɢɹ ɫɚɦɨɥɟɬɨɜ ɧɟɬ. 

ɋɬɨɥɤɧɨɜɟɧɢɟ ɜ ɜɨɡɞɭɯɟ ɆɢȽ-29 ɱɟɪɟɡ 
ɧɟɫɤɨɥɶɤɨ ɦɢɧɭɬ ɩɨɫɥɟ ɜɡɥɟɬɚ ɩɪɢ 
ɜɵɩɨɥɧɟɧɢɢ ɭɱɟɛɧɨ-ɬɪɟɧɢɪɨɜɨɱɧɨɝɨ 
ɩɨɥɟɬɚ. 

21.03.2007 ɀɟɪɬɜ ɧɟɬ, ɥɟɬɱɢɤɢ 
ɤɚɬɚɩɭɥɶɬɢɪɨɜɚɥɢɫɶ. 

ȼ ɯɨɞɟ ɩɪɨɜɟɞɟɧɢɹ ɩɥɚɧɨɜɵɯ ɩɨɥɟɬɨɜ  
ɫɬɨɥɤɧɭɥɢɫɶ ɞɜɚ ɢɫɬɪɟɛɢɬɟɥɹ ɆɢȽ-29. 

ɊɂȺ ɇɨɜɨɫɬɢ 

http://ria.ru/spravka/20121012/772846765.

html#ixzz2nXrDTJQM 

16.08.2009 ɉɨɝɢɛ ɤɨɦɚɧɞɢɪ "Ɋɭɫɫɤɢɯ 
ɜɢɬɹɡɟɣ" ɝɜɚɪɞɢɢ ɩɨɥɤɨɜɧɢɤ 
ɂɝɨɪɶ Ɍɤɚɱɟɧɤɨ, ɟɳɟ ɞɜɨɟ 
ɥɟɬɱɢɤɨɜ ɩɨɫɬɪɚɞɚɥɢ. ȼ 
ɪɟɡɭɥɶɬɚɬɟ ɤɚɬɚɫɬɪɨɮɵ ɩɨɫɬɪɚ-

ɞɚɥɢ ɬɚɤɠɟ ɱɟɬɵɪɟ ɱɟɥɨɜɟɤɚ, 
ɧɚɯɨɞɢɜɲɢɟɫɹ ɧɚ ɡɟɦɥɟ: ɨɞɢɧ ɢɡ 
ɫɚɦɨɥɟɬɨɜ ɭɩɚɥ ɧɚ ɬɟɪɪɢɬɨɪɢɸ 
ɞɚɱɧɨɝɨ ɩɨɫɟɥɤɚ, ɜ ɪɟɡɭɥɶɬɚɬɟ 
ɱɟɝɨ ɫɝɨɪɟɥɢ ɬɪɢ ɞɨɦɚ. ɋ 
ɫɢɥɶɧɵɦɢ ɨɠɨɝɚɦɢ ɛɵɥɢ 
ɝɨɫɩɢɬɚɥɢɡɢɪɨɜɚɧɵ ɞɜɨɟ 
ɦɭɠɱɢɧ ɢ ɨɞɧɚ ɠɟɧɳɢɧɚ, 
ɤɨɬɨɪɚɹ ɜɩɨɫɥɟɞɫɬɜɢɢ 
ɫɤɨɧɱɚɥɚɫɶ ɜ ɛɨɥɶɧɢɰɟ. 

ȼ ɯɨɞɟ ɩɨɞɝɨɬɨɜɤɢ ɤ ɚɜɢɚɫɚɥɨɧɭ ɆȺɄɋ-

2009 ɩɪɨɢɡɨɲɥɚ ɚɜɢɚɤɚɬɚɫɬɪɨɮɚ, ɜ 
ɤɨɬɨɪɨɣ ɫɬɨɥɤɧɭɥɢɫɶ ɢɫɬɪɟɛɢɬɟɥɶ ɋɭ-27 

ɢ ɫɩɚɪɤɚ (ɞɜɭɯɦɟɫɬɧɵɣ ɫɚɦɨɥɟɬ) ɋɭ-

27ɍȻ ɢɡ ɫɨɫɬɚɜɚ ɩɢɥɨɬɚɠɧɨɣ ɝɪɭɩɩɵ 
"Ɋɭɫɫɤɢɟ ɜɢɬɹɡɢ". ɊɂȺ ɇɨɜɨɫɬɢ 

http://ria.ru/spravka/20121012/772846765.

html#ixzz2nXojwwbj 

 

6.08.2010 ɗɤɢɩɚɠ ɫɚɦɨɥɟɬɚ ɤɚɬɚɩɭɥɶɬɢ-

ɪɨɜɚɥɫɹ. ɇɢɤɬɨ ɢɡ ɦɟɫɬɧɵɯ 
ɠɢɬɟɥɟɣ ɧɟ ɩɨɫɬɪɚɞɚɥ. 

ɉɪɢ ɜɵɩɨɥɧɟɧɢɢ ɩɥɚɧɨɜɵɯ ɩɨɥɟɬɨɜ 

ɩɨɬɟɪɩɟɥ ɚɜɚɪɢɸ ɲɬɭɪɦɨɜɢɤ ɋɭ-25 ɍȻ. 

ɉɪɢɱɢɧɨɣ ɤɚɬɚɫɬɪɨɮɵ ɫɬɚɥɚ ɨɲɢɛɤɚ 
ɥɟɬɱɢɤɚ, ɫɜɹɡɚɧɧɚɹ ɫ ɜɵɩɨɥɧɟɧɢɟɦ 
ɝɪɭɩɩɨɜɨɝɨ ɩɨɥɟɬɚ, ɜ ɯɨɞɟ ɤɨɬɨɪɨɝɨ 
ɩɪɨɢɡɨɲɥɨ ɫɬɨɥɤɧɨɜɟɧɢɟ ɥɟɬɟɜɲɢɯ 
ɩɚɪɨɣ ɫɚɦɨɥɟɬɨɜ. ɊɂȺ ɇɨɜɨɫɬɢ  

http://ria.ru/spravka/20121012/772846765.

html#ixzz2nXnV8FQg 

17.09.2012 Ⱦɜɚ ɱɟɥɨɜɟɤɚ ɩɨɫɬɪɚɞɚɥɢ. ȼɨ ɜɪɟɦɹ ɭɱɟɛɧɨɝɨ ɩɨɥɟɬɚ ɧɚ ɚɷɪɨɞɪɨɦɟ 
ɫɬɨɥɤɧɭɥɢɫɶ ɞɜɚ ɭɱɟɛɧɵɯ ɜɟɪɬɨɥɟɬɚ Ɇɢ-

8Ɍ RA-22719. 

ɂɧɞɢɹ 

30.08.2012 ɉɨɝɢɛɥɢ ɩɹɬɶ ɱɟɥɨɜɟɤ, ɟɳɟ 
ɬɪɨɟ ɩɨɫɬɪɚɞɚɥɢ. 

ɋɬɨɥɤɧɭɥɢɫɶ  ɞɜɚ ɜɟɪɬɨɥɟɬɚ Ɇɢ-17 ȼȼɋ. 
http://meta.kz/other/729623-v-indii-pri-

stolknovenii-vertoletov-mi-17-pogibli-5-

chelovek.html 

ɂɪɚɤ 

22.03.2003 ɉɨɝɢɛɥɢ ɫɟɦɶ ɱɟɥɨɜɟɤ. ɋɬɨɥɤɧɨɜɟɧɢɟ ɞɜɭɯ ɜɟɪɬɨɥɟɬɨɜ SОК KТЧР 
ASaC.7. 

15.11.2003 ɉɨɝɢɛɥɢ ɫɟɦɧɚɞɰɚɬɶ ɱɟɥɨɜɟɤ. ɋɬɨɥɤɧɨɜɟɧɢɟ ɜ ɜɨɡɞɭɯɟ UH-60L Black 

Hawk. 

30.03.2004 ɀɟɪɬɜ ɧɟɬ. ɋɬɨɥɤɧɨɜɟɧɢɟ ɜ ɜɨɡɞɭɯɟ AH-1W Super 

Cobra. 

16.10.2004 ɀɟɪɬɜ ɧɟɬ. ɋɬɨɥɤɧɨɜɟɧɢɟ ɜ ɜɨɡɞɭɯɟ OH-58D Kiowa. 

26.12.2005 ɉɨɝɢɛɥɢ ɞɜɚ ɱɟɥɨɜɟɤɚ. ɋɬɨɥɤɧɨɜɟɧɢɟ AH-64D AЩКМСО ɫ ɞɪɭɝɢɦ 
ɜɟɪɬɨɥɟɬɨɦ (ɧɟ ɩɨɫɬɪɚɞɚɥ). 

15.04.2007 ɉɨɝɢɛɥɢ ɞɜɚ ɱɟɥɨɜɟɤɚ. ɋɬɨɥɤɧɨɜɟɧɢɟ ɜ ɜɨɡɞɭɯɟ AцЫШЬЩКЭТКХО 
Puma. 

    

  

http://www.airbase.ru/hangar/russia/mikoyan/mig/29/
http://www.rian.ru/incidents/20070321/62379465.html
http://ria.ru/spravka/20121012/772846765.html#ixzz2nXrDTJQM
http://ria.ru/spravka/20121012/772846765.html#ixzz2nXrDTJQM
http://www.rian.ru/incidents/20090821/181796249.html
http://www.rian.ru/incidents/20090821/181796249.html
http://www.rian.ru/incidents/20090821/181796249.html
http://rian.ru/analytics/20090817/181244446.html
http://rian.ru/analytics/20090817/181244446.html
http://rian.ru/analytics/20090817/181244446.html
http://ria.ru/spravka/20121012/772846765.html#ixzz2nXojwwbj
http://ria.ru/spravka/20121012/772846765.html#ixzz2nXojwwbj
http://rian.ru/incidents/20100806/262320735.html
http://www.rian.ru/incidents/20100811/264077434.html
http://www.rian.ru/incidents/20100811/264077434.html
http://ria.ru/spravka/20121012/772846765.html#ixzz2nXnV8FQg
http://ria.ru/spravka/20121012/772846765.html#ixzz2nXnV8FQg
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Ɏɢɧɥɹɧ-

ɞɢɹ 

13.11.2013 Ɉɛɚ ɩɢɥɨɬɚ ɤɚɬɚɩɭɥɶɬɢ-

ɪɨɜɚɥɢɫɶ. ȼ ɪɟɡɭɥɶɬɚɬɟ ɨɞɢɧ 
ɩɨɝɢɛ, ɜɬɨɪɨɣ ɝɨɫɩɢɬɚɥɢ-

ɡɢɪɨɜɚɧ. 

ɋɬɨɥɤɧɨɜɟɧɢɟ ɞɜɭɯ ɫɚɦɨɥɟɬɨɜ ɜ ɜɨɡɞɭɯɟ. 
ɉɟɪɟɞɚɟɬ ȺɉȺ ɫɨ ɫɫɵɥɤɨɣ ɧɚ 
«ɂɧɬɟɪɮɚɤɫ», ɫɨɨɛɳɟɧɢɟ ɩɪɟɫɫ-ɫɥɭɠɛɵ 
ȼȼɋ Ɏɢɧɥɹɧɞɢɢ  

 

 
 

Ɋɢɫ. 4. ɉɪɢɧɰɢɩɢɚɥɶɧɚɹ ɫɯɟɦɚ ɨɛɧɚɪɭɠɟɧɢɹ ɫɨɫɟɞɧɢɯ ɧɨɫɢɬɟɥɟɣ ȻɉɅȺ. 
Rɤɪ – ɤɪɢɬɢɱɟɫɤɢɣ ɪɚɞɢɭɫ ɫɛɥɢɠɟɧɢɹ ȻɉɅȺ 

 

Ɏɢɡɢɱɟɫɤɢɣ ɫɦɵɫɥ ɩɪɟɞɥɚɝɚɟɦɨɝɨ ɦɟɬɨɞɚ ɞɢɚɝɧɨɫɬɢɤɢ ɪɚɫɫɬɨɹɧɢɹ ɦɟɠɞɭ 
ɧɨɫɢɬɟɥɹɦɢ, ɢɥɥɸɫɬɪɚɰɢɹ ɤɨɬɨɪɨɝɨ ɩɪɢɜɟɞɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 4, ɫɨɫɬɨɢɬ ɜ ɫɥɟɞɭɸɳɟɦ. 

ɇɚ ɤɚɠɞɨɦ ɧɨɫɢɬɟɥɟ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɢɫɬɨɱɧɢɤ ɢɡɥɭɱɟɧɢɹ ɢ ɞɟɬɟɤɬɨɪ. ɗɬɨɬ 
ɚɥɶɹɧɫ, ɜɵɩɨɥɧɹɸɳɢɣ ɮɭɧɤɰɢɸ «ɫɬɨɪɨɠɚ» ɩɨɡɜɨɥɢɬ ɨɛɧɚɪɭɠɢɬɶ ɥɸɛɨɣ ɫɨɫɟɞɧɢɣ 
ɧɨɫɢɬɟɥɶ, ɤɨɬɨɪɵɣ ɦɨɠɟɬ ɩɪɢɛɥɢɡɢɬɶɫɹ ɧɚ ɤɪɢɬɢɱɟɫɤɨɟ ɪɚɫɫɬɨɹɧɢɟ, ɜ ɪɟɡɭɥɶɬɚɬɟ ɱɟɝɨ 
ɞɚɥɶɧɟɣɲɟɟ ɫɛɥɢɠɟɧɢɟ ɧɨɫɢɬɟɥɟɣ ɦɨɠɟɬ ɩɪɢɜɟɫɬɢ ɢɯ ɤ ɫɬɨɥɤɧɨɜɟɧɢɸ. Ɋɨɥɶ ɩɨɞɨɛɧɨɝɨ 
«ɫɬɨɪɨɠɚ» ɦɨɝɥɚ ɛɵ ɛɵɬɶ ɜɵɩɨɥɧɟɧɚ ɫɥɟɞɭɸɳɢɦɢ ɩɪɢɛɨɪɧɵɦɢ ɤɨɦɩɥɟɤɫɚɦɢ: 

1) Ʌɚɡɟɪɧɵɦ ɞɚɥɶɧɨɦɟɪɨɦ. 

2) Ɋɚɞɚɪɨɦ ɊɅɋ. 

3) ɂɫɩɨɥɶɡɨɜɚɧɢɟɦ ɨɛɨɪɭɞɨɜɚɧɢɹ ɭɥɶɬɪɚɡɜɭɤɨɜɨɝɨ ɨɩɨɜɟɳɟɧɢɹ. 

4) ɉɭɬɟɦ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɢɫɬɨɱɧɢɤɚ «ɂ» ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɨɝɨ ɩɨɥɹ  ɫ ɞɢɚɝɪɚɦɦɨɣ 
ɧɚɩɪɚɜɥɟɧɧɨɫɬɢ ɜ 4-ɩɢ ɢ ɞɟɬɟɤɬɨɪɚ «Ⱦ» ɧɚɩɪɹɠɟɧɧɨɫɬɢ ɦɚɝɧɢɬɧɨɝɨ ɩɨɥɹ. 

Ɍɪɟɛɨɜɚɧɢɟ ɢɡɥɭɱɟɧɢɹ ɜ 4-ɩɢ ɝɟɨɦɟɬɪɢɸ ɨɛɭɫɥɨɜɥɟɧɨ ɬɟɦ, ɱɬɨ ɫɬɨɥɤɧɨɜɟɧɢɟ 
ɧɨɫɢɬɟɥɟɣ,  ɤɚɤ ɩɨɤɚɡɚɧɨ ɧɚ ɪɢɫɭɧɤɟ 3, ɦɨɠɟɬ ɩɪɨɢɡɨɣɬɢ ɩɪɢ ɥɸɛɨɦ ɢɯ ɪɚɫɩɨɥɨɠɟɧɢɢ, 
ɚ ɩɨɬɨɦɭ ɤɚɠɞɵɣ ɧɨɫɢɬɟɥɶ ɞɨɥɠɟɧ «ɱɭɜɫɬɜɨɜɚɬɶ» ɫɨɫɟɞɚ ɧɟɡɚɜɢɫɢɦɨ ɨɬ ɬɨɝɨ, ɫ ɤɚɤɨɣ 
ɫɬɨɪɨɧɵ ɬɨɬ ɧɚɯɨɞɢɬɫɹ. ɂɦɟɧɧɨ ɷɬɚ ɩɪɢɱɢɧɚ ɧɟ ɩɨɡɜɨɥɹɟɬ ɜɨɫɩɨɥɶɡɨɜɚɬɶɫɹ ɞɥɹ ɷɬɢɯ 
ɰɟɥɟɣ ɞɚɥɶɧɨɦɟɪɨɦ ɧɚ ɨɫɧɨɜɟ ɥɚɡɟɪɚ. Ɋɚɞɚɪ ɧɟ ɩɪɢɝɨɞɟɧ ɞɥɹ ɷɬɨɣ ɰɟɥɢ ɩɨ ɩɪɢɱɢɧɟ 
ɨɝɪɚɧɢɱɟɧɢɹ ɜɟɫɚ ɨɛɨɪɭɞɨɜɚɧɢɹ. ɒɭɦɨɜɵɟ ɩɨɦɟɯɢ, ɜɨɡɧɢɤɚɸɳɢɟ ɩɪɢ ɩɨɥɟɬɟ ȻɉɅȺ, 
ɧɚɤɥɚɞɵɜɚɸɬ ɨɝɪɚɧɢɱɟɧɢɹ ɧɚ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɭɥɶɬɪɚɡɜɭɤɨɜɵɯ ɞɚɬɱɢɤɨɜ ɢ ɞɟɬɟɤɬɨɪɨɜ. 
ɉɨɷɬɨɦɭ ɞɥɹ ɪɟɲɟɧɢɹ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɣ ɡɚɞɚɱɢ ɨɫɬɚɧɨɜɢɦɫɹ ɧɚ ɨɛɨɪɭɞɨɜɚɧɢɢ ɩɭɧɤɬɚ 4. 
ɉɪɢ ɷɬɨɦ, ɞɟɬɟɤɬɨɪɨɦ ɪɟɝɢɫɬɪɢɪɭɟɬɫɹ ɧɚɩɪɹɠɟɧɧɨɫɬɶ ɦɚɝɧɢɬɧɨɝɨ ɩɨɥɹ, ɤɚɤ ɢɡɥɭɱɚɟɦɚɹ 
ɢɫɬɨɱɧɢɤɨɦ ɫɨɛɫɬɜɟɧɧɨɝɨ ɧɨɫɢɬɟɥɹ, ɧɚɩɪɢɦɟɪ, ɧɨɫɢɬɟɥɹ (1), ɬɚɤ ɢ ɧɚɩɪɹɠɟɧɧɨɫɬɶ 
ɦɚɝɧɢɬɧɨɝɨ ɩɨɥɹ ɫɨɫɟɞɧɟɝɨ ɧɨɫɢɬɟɥɹ (2), ɩɪɢɛɥɢɠɚɸɳɟɝɨɫɹ ɤ ɩɟɪɜɨɦɭ. ȿɫɥɢ ɞɟɬɟɤɬɨɪ 
(ɫɦ. ɪɢɫ.4), ɧɚɩɪɢɦɟɪ, ɧɨɫɢɬɟɥɹ (1) «ɩɨɱɭɜɫɬɜɭɟɬ» ɜɨɡɦɭɳɟɧɢɟ ɢɡɦɟɪɹɟɦɨɣ ɢɦ 
ɧɚɩɪɹɠɟɧɧɨɫɬɢ ɦɚɝɧɢɬɧɨɝɨ ɩɨɥɹ, ɬɨ ɷɬɨ ɛɭɞɟɬ ɨɡɧɚɱɚɬɶ, ɱɬɨ ɤ ɧɟɦɭ ɩɨɞɯɨɞɢɬ ɤɚɤɨɣ-

ɥɢɛɨ ɞɪɭɝɨɣ ɧɨɫɢɬɟɥɶ, ɧɚɩɪɢɦɟɪ (2) ɢ/ɢɥɢ (3), ɢ ɨɧ, ɩɨ ɡɚɪɚɧɟɟ ɪɚɡɪɚɛɨɬɚɧɧɨɦɭ 
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ɚɥɝɨɪɢɬɦɭ, ɩɪɢɧɢɦɚɟɬ ɪɟɲɟɧɢɟ, ɡɚɥɨɠɟɧɧɨɟ ɜ ɩɪɨɝɪɚɦɦɟ, ɢ, ɞɟɣɫɬɜɭɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 
ɧɢɦ, ɩɪɟɞɨɬɜɪɚɳɚɟɬ ɞɚɥɶɧɟɣɲɟɟ ɫɛɥɢɠɟɧɢɟ ɥɟɬɚɬɟɥɶɧɵɯ ɚɩɩɚɪɚɬɨɜ ɢ ɜɨɡɦɨɠɧɭɸ 
ɚɜɚɪɢɸ ɩɪɢ ɢɯ ɫɬɨɥɤɧɨɜɟɧɢɢ. ȼ ɫɥɭɱɚɟ ɩɢɥɨɬɢɪɭɟɦɨɣ ɚɜɢɚɰɢɨɧɧɨɣ ɬɟɯɧɢɤɢ, 
ɫɪɚɛɚɬɵɜɚɧɢɟ ɞɟɬɟɤɬɨɪɚ ɛɭɞɟɬ ɨɩɨɜɟɳɚɬɶ ɩɢɥɨɬɚ ɨɛ ɨɩɚɫɧɨɦ ɫɛɥɢɠɟɧɢɢ ɥɟɬɚɬɟɥɶɧɵɯ 
ɚɩɩɚɪɚɬɨɜ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɧɨɫɢɬɟɥɶ (1) ɦɨɠɟɬ «ɩɨɱɭɜɫɬɜɨɜɚɬɶ» ɩɪɢɫɭɬɫɬɜɢɟ ɧɨɫɢɬɟɥɟɣ 
(2) ɢ/ɢɥɢ (3), ɟɫɥɢ ɩɪɢ ɢɡɦɟɪɟɧɢɢ ɧɚɩɪɹɠɟɧɧɨɫɬɢ ɦɚɝɧɢɬɧɨɝɨ ɩɨɥɹ, ɪɟɝɢɫɬɪɢɪɭɟɦɨɣ 
ɫɨɛɫɬɜɟɧɧɵɦ ɞɟɬɟɤɬɨɪɨɦ Hɢɡɦ, ɛɭɞɟɬ ɜɵɩɨɥɧɹɬɶɫɹ ɧɟɪɚɜɟɧɫɬɜɨ: 

 

 ɤɪɫɨɛɢɡɦ HHH 
, (1) 

 

ɝɞɟ Hɫɨɛ – ɡɧɚɱɟɧɢɟ ɧɚɩɪɹɠɟɧɧɨɫɬɢ ɦɚɝɧɢɬɧɨɝɨ ɩɨɥɹ ɫɨɛɫɬɜɟɧɧɨɝɨ ɢɡɥɭɱɚɬɟɥɹ 
ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɨɝɨ ɩɨɥɹ ɧɨɫɢɬɟɥɹ (1); 

 Hɤɪ – ɡɧɚɱɟɧɢɟ ɧɚɩɪɹɠɟɧɧɨɫɬɢ ɦɚɝɧɢɬɧɨɝɨ ɩɨɥɹ, ɫɨɡɞɚɜɚɟɦɨɝɨ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɵɦ 
ɩɨɥɟɦ ɫɨɫɟɞɧɟɝɨ ɧɨɫɢɬɟɥɹ (2) ɢ/ɢɥɢ (3), ɩɪɢɛɥɢɡɢɜɲɟɝɨɫɹ ɤ ɩɟɪɜɨɦɭ ɧɚ 
ɤɪɢɬɢɱɟɫɤɨɟ ɪɚɫɫɬɨɹɧɢɟ Rɤɪ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɟ ɤɪɢɬɢɱɟɫɤɨɣ 
ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɞɟɬɟɤɬɨɪɚ ɩɨ ɧɚɩɪɹɠɟɧɧɨɫɬɢ ɦɚɝɧɢɬɧɨɝɨ ɩɨɥɹ, ɜɟɥɢɱɢɧɚ 
ɤɨɬɨɪɨɝɨ (Rɤɪ) ɞɨɥɠɧɚ ɫɨɫɬɚɜɥɹɬɶ ɧɟ ɦɟɧɟɟ ɞɜɭɯ ɧɚɢɛɨɥɶɲɢɯ ɞɥɢɧ ɧɨɫɢɬɟɥɹ 
ɢɥɢ ɞɢɚɦɟɬɪɨɜ ɟɝɨ ɧɟɫɭɳɟɝɨ ɜɢɧɬɚ. 

 

ɂɡ ɪɢɫɭɧɤɚ 4 ɫɥɟɞɭɟɬ, ɱɬɨ ɧɨɫɢɬɟɥɶ (1) ɦɨɠɟɬ «ɱɭɜɫɬɜɨɜɚɬɶ» ɧɨɫɢɬɟɥɢ (2) ɢ (3), ɜ 
ɫɢɥɭ ɜɵɩɨɥɧɟɧɢɹ ɭɫɥɨɜɢɹ (1), ɧɨ ɧɨɫɢɬɟɥɢ (2) ɢ (3) ɧɟ ɦɨɝɭɬ «ɱɭɜɫɬɜɨɜɚɬɶ» ɞɪɭɝ ɞɪɭɝɚ, 
ɩɨɫɤɨɥɶɤɭ ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɧɢɦɢ ɦɨɠɟɬ ɛɵɬɶ ɛɨɥɶɲɟ Rɤɪ. ɂɡɥɭɱɚɬɟɥɶ 
ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɨɝɨ ɩɨɥɹ ɢ ɞɚɬɱɢɤɢ ɞɨɥɠɧɵ ɛɵɬɶ ɦɚɥɨɝɚɛɚɪɢɬɧɵɦɢ ɢ ɧɟɛɨɥɶɲɨɝɨ ɜɟɫɚ.  

ȼ ɤɚɱɟɫɬɜɟ ɢɡɥɭɱɚɬɟɥɹ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɨɝɨ ɩɨɥɹ ɦɨɠɟɬ ɛɵɬɶ ɢɫɩɨɥɶɡɨɜɚɧ 
ɷɥɟɦɟɧɬɚɪɧɵɣ ɷɥɟɤɬɪɢɱɟɫɤɢɣ ɜɢɛɪɚɬɨɪ ɫɨɜɦɟɫɬɧɨ ɫ ɝɟɧɟɪɚɬɨɪɨɦ ɬɨɤɚ, ɜɢɞ ɤɨɬɨɪɨɝɨ 
ɩɪɢɜɟɞɟɧ ɧɚ ɪɢɫɭɧɤɟ 4. ɗɥɟɦɟɧɬɚɪɧɵɦ ɷɥɟɤɬɪɢɱɟɫɤɢɦ ɜɢɛɪɚɬɨɪɨɦ ɧɚɡɵɜɚɸɬ ɩɪɹɦɨɥɢ-

ɧɟɣɧɵɣ ɢɡɥɭɱɚɬɟɥɶ, ɞɥɢɧɚ ɤɨɬɨɪɨɝɨ ɦɧɨɝɨ ɦɟɧɶɲɟ ɞɥɢɧɵ ɜɨɥɧɵ ɜɨɡɛɭɠɞɚɟɦɨɝɨ ɩɨɥɹ 
(L<< Ȝ), ɚ ɦɨɞɭɥɶ ɢ ɮɚɡɚ ɥɢɧɟɣɧɨɣ ɩɥɨɬɧɨɫɬɢ ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ ɬɨɤɚ ɪɚɫɩɪɟɞɟɥɟɧɵ ɩɨ 
ɞɥɢɧɟ ɜɢɛɪɚɬɨɪɚ ɪɚɜɧɨɦɟɪɧɨ Д14]. Ɋɟɚɥɢɡɨɜɚɬɶ ɧɚ ɩɪɚɤɬɢɤɟ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɬɨɤɚ, 
ɛɥɢɡɤɨɟ ɤ ɪɚɜɧɨɦɟɪɧɨɦɭ, ɦɨɠɧɨ ɫ ɩɨɦɨɳɶɸ ɞɢɩɨɥɹ Ƚɟɪɰɚ, ɩɪɟɞɫɬɚɜɥɹɸɳɟɝɨ ɫɨɛɨɣ ɞɜɚ 
ɦɟɬɚɥɥɢɱɟɫɤɢɯ ɲɚɪɚ, ɫɨɟɞɢɧɟɧɧɵɯ ɬɨɧɤɢɦ ɩɪɨɜɨɞɨɦ, ɤ ɪɚɡɪɟɡɭ ɩɪɨɜɨɞɚ ɩɨɞɫɨɟɞɢɧɟɧ, 
ɧɚɩɪɢɦɟɪ, ɫ ɩɨɦɨɳɶɸ ɞɜɭɯɩɪɨɜɨɞɧɨɣ ɥɢɧɢɢ, ɢɫɬɨɱɧɢɤ ɷ.ɞ.ɫ. Ⱦɥɢɧɚ ɞɢɩɨɥɹ ɦɧɨɝɨ 
ɦɟɧɶɲɟ ɞɥɢɧɵ ɜɨɥɧɵ ɢɡɥɭɱɚɟɦɨɝɨ ɩɨɥɹ. ȿɫɥɢ ɧɚɩɪɹɠɟɧɢɟ ɜ ɪɚɡɪɟɡɟ, ɫɨɡɞɚɜɚɟɦɨɟ ɫ 
ɩɨɦɨɳɶɸ ɢɫɬɨɱɧɢɤɚ ɷ.ɞ.ɫ., ɦɟɧɹɬɶ ɜɨ ɜɪɟɦɟɧɢ ɩɨ ɝɚɪɦɨɧɢɱɟɫɤɨɦɭ ɡɚɤɨɧɭ, ɬɨ ɡɚɪɹɞɵ 
q

ɷ
(t) ɧɚ ɲɚɪɚɯ ɬɚɤɠɟ ɛɭɞɭɬ ɢɡɦɟɧɹɬɶɫɹ ɜɨ ɜɪɟɦɟɧɢ ɩɨ ɝɚɪɦɨɧɢɱɟɫɤɨɦɭ ɡɚɤɨɧɭ. 

Ɋɚɫɩɪɟɞɟɥɟɧɢɟ ɦɨɞɭɥɹ ɢ ɮɚɡɵ ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ ɬɨɤɚ ɩɨ ɞɥɢɧɟ ɞɢɩɨɥɹ ɢɡ-ɡɚ ɦɚɥɨɣ ɟɝɨ 
ɞɥɢɧɵ ɹɜɥɹɟɬɫɹ ɛɥɢɡɤɢɦ ɤ ɪɚɜɧɨɦɟɪɧɨɦɭ. Ⱦɥɢɧɚ ɪɚɡɪɟɡɚ Δ ɧɚɦɧɨɝɨ ɦɟɧɶɲɟ ɞɥɢɧɵ 
ɞɢɩɨɥɹ L, ɢ ɩɨɷɬɨɦɭ ɦɨɠɧɨ ɫɱɢɬɚɬɶ, ɱɬɨ ɩɪɨɜɨɞ ɧɟɩɪɟɪɵɜɟɧ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɞɢɩɨɥɶ 
Ƚɟɪɰɚ ɹɜɥɹɟɬɫɹ ɮɢɡɢɱɟɫɤɨɣ ɦɨɞɟɥɶɸ ɷɥɟɦɟɧɬɚɪɧɨɝɨ ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ ɜɢɛɪɚɬɨɪɚ. 

ȿɫɥɢ ɪɚɫɩɨɥɨɠɢɬɶ ɜɢɛɪɚɬɨɪ ɜɟɪɬɢɤɚɥɶɧɨ ɢ ɧɚɩɪɚɜɢɬɶ ɨɫɶ Z ɜɞɨɥɶ ɨɫɢ ɜɢɛɪɚɬɨɪɚ 

(ɫɦ. ɪɢɫ. 5), ɬɨ ɦɚɝɧɢɬɧɨɟ ɩɨɥɟ ɢɡɥɭɱɚɬɟɥɹ, ɤɚɤ ɩɨɤɚɡɚɧɨ ɜ  Д14Ж, ɛɭɞɟɬ ɢɦɟɬɶ ɬɨɥɶɤɨ 
ɨɞɧɭ ɫɨɫɬɚɜɥɹɸɳɭɸ Hφ, ɚ ɟɝɨ ɧɚɩɪɹɠɟɧɧɨɫɬɶ ɨɩɪɟɞɟɥɹɟɬɫɹ ɮɨɪɦɭɥɨɣ: 
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ɝɞɟ i –  ɦɧɢɦɚɹ ɟɞɢɧɢɰɚ; 
 k – ɤɨɷɮɮɢɰɢɟɧɬ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɨɝɨ ɢɡɥɭɱɟɧɢɹ (k = 2π/Ȝ), Ȝ – 

ɞɥɢɧɚ ɜɨɥɧɵ; 
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ɷɷ  0 , 

ɷ
I0 – ɚɦɩɥɢɬɭɞɚ ɬɨɤɚ; 

 f(z') – ɟɝɨ ɥɢɧɟɣɧɚɹ ɩɥɨɬɧɨɫɬɶ ɪɚɫɩɪɟɞɟɥɟɧɢɹ; 
 

 
 

Ɋɢɫ. 5. ɂɥɥɸɫɬɪɚɰɢɹ ɤ ɜɨɩɪɨɫɭ ɨɩɪɟɞɟɥɟɧɢɹ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɨɝɨ ɩɨɥɹ  
ɷɥɟɦɟɧɬɚɪɧɨɝɨ ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ ɜɢɛɪɚɬɨɪɚ 

 

     2122 2 zzzRRpq
 , 222

zyxR  – ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɧɚɱɚɥɚ ɤɨɨɪɞɢɧɚɬ ɞɨ 
ɬɨɱɤɢ ɧɚɛɥɸɞɟɧɢɹ p; 

x, y, z – ɤɨɨɪɞɢɧɚɬɵ ɬɨɱɤɢ ɧɚɛɥɸɞɟɧɢɹ; 
z' – ɤɨɨɪɞɢɧɚɬɚ ɬɨɱɤɢ ɢɧɬɟɝɪɢɪɨɜɚɧɢɹ q(0,0,z') ɨɛɥɚɫɬɢ Д-L/2, L/2]; 

θ – ɭɝɨɥ ɦɟɠɞɭ ɨɫɶɸ ɜɢɛɪɚɬɨɪɚ (ɨɫɶɸ Z) ɢ ɪɚɞɢɭɫɨɦ R. 

 

ȿɫɥɢ ɥɢɧɟɣɧɵɣ ɪɚɡɦɟɪ L ɜɢɛɪɚɬɨɪɚ ɭɫɬɪɟɦɢɬɶ ɤ ɧɭɥɸ, ɬɨ ɨɧ ɩɪɟɜɪɚɳɚɟɬɫɹ ɜ 
ɬɨɱɟɱɧɵɣ ɜɢɛɪɚɬɨɪ, ɬɨɤ ɤɨɬɨɪɨɝɨ ɩɪɢ z' → 0 ɦɨɠɧɨ ɩɪɟɞɫɬɚɜɢɬɶ ɜ ɜɢɞɟ 
   00  zLIzI

ɷɷ  , ɚ ɧɚɩɪɹɠɟɧɧɨɫɬɶ ɦɚɝɧɢɬɧɨɝɨ ɩɨɥɹ, ɫɨɡɞɚɜɚɟɦɨɝɨ ɬɚɤɢɦ ɜɢɛɪɚɬɨɪɨɦ, 
ɨɩɪɟɞɟɥɢɬɫɹ ɜɵɪɚɠɟɧɢɟɦ: 
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ɞɟɣɫɬɜɢɬɟɥɶɧɚɹ ɱɚɫɬɶ ɤɨɬɨɪɨɝɨ, ɫɨɝɥɚɫɧɨ Д14Ж, ɢ ɛɭɞɟɬ ɩɪɟɞɫɬɚɜɥɹɬɶ ɜɟɥɢɱɢɧɭ 
ɦɚɝɧɢɬɧɨɝɨ ɩɨɥɹ, ɪɟɝɢɫɬɪɢɪɭɟɦɨɝɨ ɞɟɬɟɤɬɨɪɨɦ.  
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ɉɨɫɤɨɥɶɤɭ ɮɭɧɤɰɢɢ sin(kR) ɢ cos(kR) ɩɪɢ R → ∞ ɨɝɪɚɧɢɱɟɧɵ, ɬɨ ɜɬɨɪɵɦ ɱɥɟɧɨɦ ɜ 
ɤɜɚɞɪɚɬɧɵɯ ɫɤɨɛɤɚɯ ɮɨɪɦɭɥɵ (4) ɦɨɠɧɨ ɩɪɟɧɟɛɪɟɱɶ, ɱɬɨ, ɜ ɤɨɧɟɱɧɨɦ ɢɬɨɝɟ, ɞɚɟɬ: 
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. (5) 

 

ɂɡ (5) ɫɥɟɞɭɟɬ, ɱɬɨ Hφ(R) ɢɦɟɟɬ ɡɚɬɭɯɚɸɳɢɣ, ɧɨ ɨɫɰɢɥɥɢɪɭɸɳɢɣ ɯɚɪɚɤɬɟɪ, ɚ ɩɪɢ 
R → 0 ɡɧɚɱɟɧɢɟ ɚɦɩɥɢɬɭɞɵ ɦɚɝɧɢɬɧɨɝɨ ɩɨɥɹ ɛɭɞɟɬ ɨɩɪɟɞɟɥɹɬɶɫɹ ɜɵɪɚɠɟɧɢɟɦ 
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Ɋɢɫ.6. Ⱦɢɚɝɪɚɦɦɵ ɧɚɩɪɚɜɥɟɧɧɨɫɬɢ ɢɡɥɭɱɟɧɢɹ ɷɥɟɦɟɧɬɚɪɧɨɝɨ ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ ɜɢɛɪɚɬɨɪɚ ɜ 
ɦɟɪɢɞɢɨɧɚɥɶɧɨɦ (ɚ) ɢ ɜ ɚɡɢɦɭɬɚɥɶɧɨɦ  (ɛ) ɧɚɩɪɚɜɥɟɧɢɹɯ Д14Ж 

 

 
 

Ɋɢɫ. 7. Ɍɪɟɯɦɟɪɧɨɟ ɩɪɟɞɫɬɚɜɥɟɧɢɟ ɞɢɚɝɪɚɦɦɵ ɧɚɩɪɚɜɥɟɧɧɨɫɬɢ ɦɚɝɧɢɬɧɨɝɨ ɩɨɥɹ ɷɥɟɦɟɧɬɚɪɧɨɝɨ 
ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ ɜɢɛɪɚɬɨɪɚ (ɪɚɡɪɟɡ ɩɥɨɫɤɨɫɬɶɸ ВГ ɩɪɢ б = 0) 

 

 
Ɋɢɫ. 8. ɋɨɜɨɤɭɩɧɨɫɬɶ ɷɥɟɦɟɧɬɚɪɧɵɯ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɜɢɛɪɚɬɨɪɨɜ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɯ ɢɡɥɭɱɟɧɢɟ 

ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɨɝɨ ɩɨɥɹ ɜ ɝɟɨɦɟɬɪɢɸ ɛɥɢɡɤɭɸ ɤ 4π 

 

 
Ɋɢɫ. 9. Ɍɪɟɯɦɟɪɧɨɟ ɩɪɟɞɫɬɚɜɥɟɧɢɟ ɞɢɚɝɪɚɦɦɵ ɧɚɩɪɚɜɥɟɧɧɨɫɬɢ ɦɚɝɧɢɬɧɨɝɨ ɩɨɥɹ ɬɪɟɯ ɷɥɟɦɟɧɬɚɪɧɵɯ 

ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɜɢɛɪɚɬɨɪɚ, ɪɚɫɩɨɥɨɠɟɧɧɵɯ ɩɨɞ ɭɝɥɨɦ π/3 ɞɪɭɝ ɤ ɞɪɭɝɭ 
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Ɋɢɫ. 10. ɉɨɫɥɟɞɨɜɚɬɟɥɶɧɵɣ ɤɨɥɟɛɚɬɟɥɶɧɵɣ ɤɨɧɬɭɪ. U – ɧɚɩɪɹɠɟɧɢɟ ɜ ɰɟɩɢ; R – ɚɤɬɢɜɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ; 

L – ɢɧɞɭɤɬɢɜɧɨɫɬɶ ɫɨɥɟɧɨɢɞɚ; ɋ – ɟɦɤɨɫɬɶ ɤɨɧɞɟɧɫɚɬɨɪɚ 

 

Ⱦɢɚɝɪɚɦɦɚ ɧɚɩɪɚɜɥɟɧɧɨɫɬɢ ɦɚɝɧɢɬɧɨɝɨ ɩɨɥɹ ɷɥɟɦɟɧɬɚɪɧɨɝɨ ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ 
ɜɢɛɪɚɬɨɪɚ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 6 ɚ, ɛ. ȼ ɦɟɪɢɞɢɨɧɚɥɶɧɨɦ ɧɚɩɪɚɜɥɟɧɢɢ ɡɚɜɢɫɢɦɨɫɬɶ 
ɦɚɝɧɢɬɧɨɝɨ ɩɨɥɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɬɨɥɶɤɨ sin(θ), ɡɧɚɱɟɧɢɟ ɤɨɬɨɪɨɝɨ ɢɡɦɟɧɹɟɬɫɹ ɨɬ 0 ɞɨ 2π. 
ɉɪɢ ɷɬɨɦ ɦɚɤɫɢɦɚɥɶɧɵɟ ɡɧɚɱɟɧɢɹ ɦɚɝɧɢɬɧɨɝɨ ɩɨɥɹ ɛɭɞɭɬ ɢɦɟɬɶ ɦɟɫɬɨ ɩɪɢ θ = π/2 ɢ 
3π/2. ɉɪɢ θ = 0, π ɦɚɝɧɢɬɧɨɟ ɩɨɥɟ ɪɚɜɧɨ ɧɭɥɸ, ɬ.ɟ. ɢɡɥɭɱɟɧɢɹ ɜ ɧɚɩɪɚɜɥɟɧɢɢ ɨɫɢ 
ɜɢɛɪɚɬɨɪɚ ɧɟ ɩɪɨɢɫɯɨɞɢɬ (ɫɦ. ɪɢɫ. 6 ɚ). ɂɡ ɮɨɪɦɭɥɵ (5) ɬɚɤɠɟ ɫɥɟɞɭɟɬ, ɱɬɨ ɦɚɝɧɢɬɧɨɟ 
ɩɨɥɟ ɧɟ ɡɚɜɢɫɢɬ ɨɬ ɚɡɢɦɭɬɚɥɶɧɨɝɨ ɭɝɥɚ φ, ɱɬɨ ɬɚɤɠɟ ɨɬɪɚɠɚɟɬɫɹ ɧɚ ɪɢɫɭɧɤɟ 6 (ɛ). ȼ 
ɬɪɟɯɦɟɪɧɨɣ ɝɟɨɦɟɬɪɢɢ ɞɢɚɝɪɚɦɦɚ ɧɚɩɪɚɜɥɟɧɧɨɫɬɢ ɛɭɞɟɬ ɩɪɟɞɫɬɚɜɥɹɬɶ ɫɨɛɨɣ ɬɨɪ ɫ 
ɜɧɭɬɪɟɧɧɢɦ ɪɚɞɢɭɫɨɦ, ɪɚɜɧɵɦ ɧɭɥɸ, ɜɢɞ ɤɨɬɨɪɨɝɨ ɩɪɢɜɟɞɟɧ ɧɚ ɪɢɫɭɧɤɟ 7.  

Ɉɬɫɭɬɫɬɜɢɟ ɢɡɥɭɱɟɧɢɹ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɨɝɨ ɩɨɥɹ ɜ ɧɚɩɪɚɜɥɟɧɢɢ θ = 0 ɢ π ɝɨɜɨɪɢɬ ɨ 
ɬɨɦ, ɱɬɨ ɞɢɚɝɪɚɦɦɚ ɧɚɩɪɚɜɥɟɧɧɨɫɬɢ ɢɡɥɭɱɚɟɦɨɝɨ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɨɝɨ ɩɨɥɹ 
ɷɥɟɦɟɧɬɚɪɧɨɝɨ ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ ɜɢɛɪɚɬɨɪɚ ɧɟ ɨɬɜɟɱɚɟɬ ɬɪɟɛɨɜɚɧɢɸ ɢɡɥɭɱɟɧɢɹ ɜ 4-ɩɢ, 
ɫɮɨɪɦɭɥɢɪɨɜɚɧɧɨɦɭ ɜɵɲɟ. ȼɵɯɨɞ ɢɡ ɩɨɥɨɠɟɧɢɹ ɦɨɠɟɬ ɛɵɬɶ ɧɚɣɞɟɧ ɩɭɬɟɦ 
ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɬɪɟɯ ɢɡɥɭɱɚɬɟɥɟɣ, ɪɚɫɩɨɥɨɠɟɧɧɵɯ ɧɚ ɨɞɧɨɣ ɨɫɢ ɩɨɞ ɭɝɥɨɦ ɞɪɭɝ 
ɨɬɧɨɫɢɬɟɥɶɧɨ ɞɪɭɝɚ ɧɚ π/3 (ɫɦ. ɪɢɫ. 8). ɉɪɢ ɷɬɢɯ ɭɫɥɨɜɢɹɯ, ɭɱɢɬɵɜɚɹ, ɱɬɨ ɞɢɚɝɪɚɦɦɚ 
ɧɚɩɪɚɜɥɟɧɧɨɫɬɢ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɨɝɨ ɩɨɥɹ ɥɸɛɨɝɨ ɢɡ ɬɪɟɯ ɢɡɥɭɱɚɬɟɥɟɣ ɛɭɞɟɬ ɢɦɟɬɶ ɜɢɞ, 
ɩɪɢɜɟɞɟɧɧɵɣ ɧɚ ɪɢɫɭɧɤɟ 7, ɨɛɳɚɹ ɤɚɪɬɢɧɚ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɨɝɨ ɩɨɥɹ, ɢɡɥɭɱɚɟɦɨɝɨ ɬɚɤɨɣ 
«ɦɟɥɶɧɢɰɟɣ», ɜ ɫɢɥɭ ɜɵɩɨɥɧɟɧɢɹ ɩɪɢɧɰɢɩɚ ɫɭɩɟɪɩɨɡɢɰɢɢ ɩɨɥɟɣ, ɫɨɡɞɚɜɚɟɦɵɯ ɤɚɠɞɵɦ 
ɜɢɛɪɚɬɨɪɨɦ, ɛɭɞɟɬ ɛɥɢɡɤɚ ɤ 4π  (ɫɦ. ɪɢɫ. 9), ɜɟɤɬɨɪ ɧɚɩɪɹɠɟɧɧɨɫɬɢ ɫɭɦɦɚɪɧɨɝɨ 
ɦɚɝɧɢɬɧɨɝɨ ɩɨɥɹ – ɩɚɪɚɥɥɟɥɟɧ ɨɫɢ Y, ɚ ɟɝɨ ɜɟɥɢɱɢɧɚ  ɩɪɢ еH1|=|H2|=|H3е ɢ θ = 0, ɫɨɝɥɚɫɧɨ 
ɮɨɪɦɭɥɟ (5), ɛɭɞɟɬ ɫɨɫɬɚɜɥɹɬɶ        RHRHRHRH 1021 2cos2   . ɂɡɥɭɱɟɧɢɟ 
ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɨɝɨ ɩɨɥɹ, ɩɪɟɞɫɬɚɜɥɟɧɧɨɣ ɧɚ ɪɢɫɭɧɤɟ 8 «ɦɟɥɶɧɢɰɟɣ», ɞɥɹ «ɨɛɳɟɧɢɹ» 
ɦɟɠɞɭ ɧɨɫɢɬɟɥɹɦɢ ɞɨɥɠɧɨ ɨɫɭɳɟɫɬɜɥɹɬɶɫɹ ɧɚ ɪɚɡɧɵɯ ɱɚɫɬɨɬɚɯ, ɱɬɨɛɵ ɧɟ ɦɟɲɚɬɶ ɞɪɭɝ 
ɞɪɭɝɭ. ȼ ɤɚɱɟɫɬɜɟ ɞɟɬɟɤɬɨɪɚ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɨɝɨ ɩɨɥɹ ɦɨɠɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ 
ɷɥɟɦɟɧɬɚɪɧɭɸ ɪɚɦɤɭ, ɩɪɟɞɫɬɚɜɥɹɸɳɭɸ ɫɨɛɨɣ ɤɨɥɟɛɚɬɟɥɶɧɭɸ ɫɢɫɬɟɦɭ (ɩɪɨɫɬɟɣɲɭɸ 
ɤɨɥɟɛɚɬɟɥɶɧɭɸ ɰɟɩɶ), ɜ ɤɨɬɨɪɨɣ ɟɟ ɩɚɪɚɦɟɬɪɵ (ɢɧɞɭɤɬɢɜɧɨɫɬɶ L ɢ ɟɦɤɨɫɬɶ C) 

ɩɨɞɛɢɪɚɸɬɫɹ ɬɚɤɢɦ ɨɛɪɚɡɨɦ, ɱɬɨɛɵ ɧɚ ɜɨɡɛɭɠɞɚɸɳɟɣ ɱɚɫɬɨɬɟ ɢɦɟɥ ɦɟɫɬɨ ɪɟɡɨɧɚɧɫ. 
ɗɬɨ ɩɨɡɜɨɥɢɬ ɜɵɞɟɥɢɬɶ ɱɚɫɬɨɬɭ, ɧɚ ɤɨɬɨɪɨɣ ɢɞɟɬ ɫɜɹɡɶ ɫ ɩɪɢɛɥɢɠɚɸɳɢɦɫɹ ɧɨɫɢɬɟɥɟɦ, 
ɭɬɨɱɧɢɬɶ ɟɝɨ ɢɦɹ (ɩɟɪɜɵɣ, ɜɬɨɪɨɣ ɢɥɢ ɬɪɟɬɢɣ ɢ ɬ.ɞ.) ɢ ɩɟɪɟɞɚɬɶ ɧɚ ɧɟɝɨ ɭɩɪɚɜɥɹɸɳɢɣ 
ɫɢɝɧɚɥ ɞɥɹ ɜɵɩɨɥɧɟɧɢɹ ɬɟɯ ɢɥɢ ɢɧɵɯ ɞɟɣɫɬɜɢɣ, ɡɚɩɢɫɚɧɧɵɯ ɜ ɩɪɨɝɪɚɦɦɟ.  

Ⱦɟɣɫɬɜɢɬɟɥɶɧɨ, ɢɫɩɨɥɶɡɭɹ ɡɚɤɨɧɵ Ʉɢɪɯɝɨɮɚ, ɧɟɬɪɭɞɧɨ ɡɚɩɢɫɚɬɶ ɭɪɚɜɧɟɧɢɟ, 

ɨɩɢɫɵɜɚɸɳɟɟ ɧɚɩɪɹɠɟɧɢɟ ɜ ɰɟɩɢ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɝɨ ɤɨɥɟɛɚɬɟɥɶɧɨɝɨ ɤɨɧɬɭɪɚ, 
ɩɪɢɜɟɞɟɧɧɨɝɨ ɧɚ ɪɢɫɭɧɤɟ 10. ȿɫɥɢ ɩɪɢɥɨɠɟɧɧɚɹ ɗȾɋ ɢɡɦɟɧɹɟɬɫɹ ɩɨ ɡɚɤɨɧɭ 
U=U0sin(ωt), ɚ R, L, C – ɚɤɬɢɜɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ, ɢɧɞɭɤɬɢɜɧɨɫɬɶ ɫɨɥɟɧɨɢɞɚ ɢ ɟɦɤɨɫɬɶ 
ɤɨɧɞɟɧɫɚɬɨɪɚ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɨɝɪɚɧɢɱɟɧɧɨɟ ɪɟɲɟɧɢɟ ɜɟɥɢɱɢɧɵ ɬɨɤɚ ɜ ɰɟɩɢ 
ɨɩɢɫɵɜɚɟɬɫɹ ɜɵɪɚɠɟɧɢɟɦ: 



18  ȿɅɈɏɂɇ ɢ ɞɪ. 
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ɜ ɤɨɬɨɪɨɦ ɜ LCdLRb 1;  , ɚ ɋ1 ɨɩɪɟɞɟɥɹɟɬɫɹ ɢɡ ɭɫɥɨɜɢɹ 0
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ȼɵɪɚɠɟɧɢɟ ɞɥɹ ɪɟɡɨɧɚɧɫɧɨɣ ɱɚɫɬɨɬɵ ɧɚɯɨɞɹɬ ɢɡ ɭɫɥɨɜɢɹ: 
 

 02422  dbb . (10) 

 

Ɋɚɫɩɨɡɧɚɜɚɧɢɟ ɢɦɟɧɢ ɩɪɢɛɥɢɠɚɸɳɟɝɨɫɹ ȻɉɅȺ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɚɜɬɨɦɚɬɢɱɟɫɤɢ 
ɩɨ ɡɚɞɚɧɧɨɣ ɩɪɨɝɪɚɦɦɟ ɩɭɬɟɦ ɨɩɪɨɫɚ ɤɚɠɞɨɝɨ ɧɨɫɢɬɟɥɹ ɧɚ ɫɜɨɟɣ ɱɚɫɬɨɬɟ.  

ȿɫɥɢ ɪɚɦɤɭ ɜɪɚɳɚɬɶ ɜɨɤɪɭɝ ɫɨɛɫɬɜɟɧɧɨɣ ɨɫɢ, ɬɨ ɩɪɢ ɨɩɪɟɞɟɥɟɧɧɨɦ ɧɚɩɪɚɜɥɟɧɢɢ, 
ɩɪɢ ɤɨɬɨɪɨɦ ɧɨɪɦɚɥɶ ɤ ɩɥɨɫɤɨɫɬɢ ɪɚɦɤɢ ɨɤɚɠɟɬɫɹ ɩɚɪɚɥɥɟɥɶɧɨɣ ɢɥɢ ɚɧɬɢɩɚɪɚɥɥɟɥɶɧɨɣ 
ɜɟɤɬɨɪɭ ɫɭɦɦɚɪɧɨɝɨ ɦɚɝɧɢɬɧɨɝɨ ɩɨɥɹ, ɫɨɡɞɚɜɚɟɦɨɝɨ ɬɚɤɨɣ ɫɢɫɬɟɦɨɣ ɷɥɟɦɟɧɬɚɪɧɵɯ 
ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɜɢɛɪɚɬɨɪɨɜ (ɫɦ. ɪɢɫ. 8), ɬɨɤ, ɢɧɞɭɰɢɪɨɜɚɧɧɵɣ ɜ ɪɚɦɤɟ, ɛɭɞɟɬ 
ɦɚɤɫɢɦɚɥɶɧɵɦ, ɚ ɧɚɩɪɚɜɥɟɧɢɟ ɪɚɦɤɢ (ɩɥɨɫɤɨɫɬɶ, ɜ ɤɨɬɨɪɨɣ ɛɭɞɟɬ ɧɚɯɨɞɢɬɶɫɹ ɪɚɦɤɚ) 
ɛɭɞɟɬ ɭɤɚɡɵɜɚɬɶ ɧɚ ɞɨɩɨɥɧɢɬɟɥɶɧɵɣ ɢɫɬɨɱɧɢɤ ɦɚɝɧɢɬɧɨɝɨ ɩɨɥɹ, ɱɬɨ ɩɨɡɜɨɥɢɬ 
ɨɩɪɟɞɟɥɢɬɶ ɧɚɩɪɚɜɥɟɧɢɟ, ɢɡ ɤɨɬɨɪɨɝɨ ɦɨɠɟɬ ɢɫɯɨɞɢɬɶ ɩɨɬɟɧɰɢɚɥɶɧɚɹ ɭɝɪɨɡɚ 
ɫɬɨɥɤɧɨɜɟɧɢɹ ɞɥɹ ȻɉɅȺ.  

Ɋɟɲɟɧɢɟ ɜɬɨɪɨɣ ɡɚɞɚɱɢ, ɤɚɤ ɨɬɦɟɱɚɥɨɫɶ ɜɵɲɟ, ɫɜɨɞɢɬɫɹ ɤ ɪɚɡɪɚɛɨɬɤɟ 
ɫɩɟɰɢɚɥɶɧɨɝɨ ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ, ɩɨɡɜɨɥɹɸɳɟɝɨ ɩɪɟɞɨɬɜɪɚɬɢɬɶ ɨɩɚɫɧɨɟ 
ɫɛɥɢɠɟɧɢɟ ȻɉɅȺ, ɨɫɧɨɜɵɜɚɹɫɶ ɧɚ ɢɧɮɨɪɦɚɰɢɢ, ɤɨɬɨɪɭɸ ɩɪɟɞɨɫɬɚɜɥɹɟɬ ɫɢɫɬɟɦɚ 
ɨɩɨɜɟɳɟɧɢɹ ɨ ɫɬɨɥɤɧɨɜɟɧɢɢ, ɫɜɹɡɚɧɧɚɹ ɫ ɞɟɬɟɤɬɨɪɨɦ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɨɝɨ ɩɨɥɹ. Ɋɟɲɟɧɢɟ 
ɷɬɨɣ ɡɚɞɚɱɢ ɛɭɞɟɬ ɫɭɳɟɫɬɜɟɧɧɨ ɨɬɥɢɱɚɬɶɫɹ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɬɨɝɨ, ɤɚɤɨɝɨ ɜɢɞɚ ɧɨɫɢɬɟɥɶ 
ɛɭɞɟɬ ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ: ɛɭɞɭɬ ɥɢ ɷɬɨ ɤɜɚɞɪɨɤɨɩɬɟɪɵ ɢɥɢ ȻɉɅȺ ɬɢɩɚ ɜɟɪɬɨɥɟɬɚ. Ɉɬɥɢɱɢɟ 
ɛɭɞɟɬ ɨɩɪɟɞɟɥɹɬɶɫɹ, ɜ ɩɟɪɜɭɸ ɨɱɟɪɟɞɶ, ɦɟɬɨɞɨɦ ɭɩɪɚɜɥɟɧɢɹ ɩɨɥɟɬɨɦ: ɢɡɦɟɧɹɟɬɫɹ ɥɢ 
ɭɝɨɥ ɚɬɚɤɢ ɧɟɫɭɳɟɝɨ ɜɢɧɬɚ ɩɪɢ ɞɜɢɠɟɧɢɢ ɜɟɪɬɨɥɟɬɚ ɜɩɟɪɟɞ, ɢɥɢ ɩɪɨɢɫɯɨɞɢɬ 
ɚɫɢɧɯɪɨɧɧɨɟ ɢɡɦɟɧɟɧɢɟ ɫɤɨɪɨɫɬɢ ɜɪɚɳɟɧɢɹ ɩɪɨɩɟɥɥɟɪɨɜ ɧɚ ɤɜɚɞɪɨɤɨɩɬɟɪɚɯ. ɇɚ 
ɪɢɫɭɧɤɟ 11 ɩɪɟɞɫɬɚɜɥɟɧɚ ɩɪɢɧɰɢɩɢɚɥɶɧɚɹ ɛɥɨɤ-ɫɯɟɦɚ ɚɥɝɨɪɢɬɦɚ ɩɪɨɝɪɚɦɦɵ, 
ɢɥɥɸɫɬɪɢɪɭɸɳɚɹ ɨɫɧɨɜɧɭɸ ɢɞɟɸ ɪɟɲɟɧɢɹ ɜɬɨɪɨɣ ɡɚɞɚɱɢ. 

ɉɪɨɝɪɚɦɦɚ ɞɨɥɠɧɚ ɭɫɬɚɧɚɜɥɢɜɚɬɶɫɹ ɧɚ ɤɚɠɞɨɦ ɢɡ ɧɨɫɢɬɟɥɟɣ ȻɉɅȺ ɢ ɪɚɛɨɬɚɬɶ ɩɨ 
ɦɟɪɟ ɨɛɪɚɳɟɧɢɹ ɤ ɧɟɣ ɞɨ ɩɨɫɚɞɤɢ. ɉɟɪɟɞ ɤɚɠɞɵɦ ɨɛɪɚɳɟɧɢɟɦ ɤ ɩɪɨɝɪɚɦɦɟ ɞɚɬɱɢɤɨɦ 
ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɨɝɨ ɩɨɥɹ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɚɧɚɥɢɡɢɪɭɟɬɫɹ ɫɨɫɬɨɹɧɢɟ ɩɨɥɹ ɧɚ ɤɚɠɞɨɦ ɢɡ 
ɧɨɫɢɬɟɥɟɣ. ȿɫɥɢ ɞɚɬɱɢɤɨɦ ɨɛɧɚɪɭɠɟɧɨ ɜɨɡɦɭɳɟɧɢɟ, ɬɨ ɞɚɥɶɧɟɣɲɢɣ ɚɧɚɥɢɡ 
ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɚɥɝɨɪɢɬɦɨɦ ɩɪɨɜɟɪɤɢ, ɬ.ɟ. ɨɩɪɟɞɟɥɹɸɬ ɫɤɨɪɨɫɬɶ ɢ 
ɧɚɩɪɚɜɥɟɧɢɟ ɞɜɢɠɟɧɢɹ, ɫɛɥɢɠɚɸɳɟɝɨɫɹ ɧɨɫɢɬɟɥɹ. ȼ ɫɥɭɱɚɟ ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɨɩɚɫɧɨɫɬɢ 
ɫɬɨɥɤɧɨɜɟɧɢɹ ɫ ȻɉɅȺ, ɞɜɢɠɭɳɢɦɫɹ ɜɩɟɪɟɞɢ, ɩɪɨɝɪɚɦɦɚ ɭɦɟɧɶɲɚɟɬ ɫɤɨɪɨɫɬɶ ɞɜɢɠɟɧɢɹ 
ɧɨɫɢɬɟɥɹ ɢɥɢ, ɟɫɥɢ ɷɬɨ ɧɟ ɩɨɦɨɝɥɨ, ɩɪɟɞɩɪɢɧɢɦɚɟɬ ɦɚɧɟɜɪ ɭɤɥɨɧɟɧɢɹ. Ɇɚɧɟɜɪ 
ɭɤɥɨɧɟɧɢɹ, ɤɪɨɦɟ ɬɨɝɨ, ɡɚɜɢɫɢɬ ɨɬ ɫɤɨɪɨɫɬɢ, ɧɚɩɪɚɜɥɟɧɢɹ ɞɜɢɠɟɧɢɹ "ɪɨɹ", ɚ ɬɚɤɠɟ ɨɬ 
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ɜɡɚɢɦɧɨɝɨ ɪɚɫɩɨɥɨɠɟɧɢɹ ɞɪɭɝɢɯ ȻɉɅȺ. Ⱥɥɝɨɪɢɬɦ, ɪɟɚɥɢɡɭɸɳɢɣ ɦɚɧɟɜɪ ɭɤɥɨɧɟɧɢɹ, 
ɞɨɥɠɟɧ ɩɨɞɛɢɪɚɬɶ ɬɚɤɨɟ ɧɚɩɪɚɜɥɟɧɢɟ, ɩɪɢ ɤɨɬɨɪɨɦ ɲɚɧɫ ɩɨɦɟɯɢ ɞɪɭɝɢɦ ȻɉɅȺ 
ɫɜɨɞɢɬɫɹ ɤ ɦɢɧɢɦɭɦɭ. 
 

 
Ɋɢɫ. 11. ɉɪɢɧɰɢɩɢɚɥɶɧɚɹ ɛɥɨɤ-ɫɯɟɦɚ ɚɥɝɨɪɢɬɦɚ ɪɟɲɟɧɢɹ ɡɚɞɚɱɢ ɫɩɟɰɢɚɥɶɧɨɝɨ 

ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ, ɩɨɡɜɨɥɹɸɳɟɝɨ ɩɪɟɞɨɬɜɪɚɬɢɬɶ ɨɩɚɫɧɨɟ ɫɛɥɢɠɟɧɢɟ ȻɉɅȺ 

 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɧɟɫɦɨɬɪɹ ɧɚ ɩɪɨɫɬɨɬɭ ɩɪɟɞɥɨɠɟɧɧɨɝɨ ɦɟɬɨɞɚ ɫɚɦɨɫɨɝɥɚɫɨɜɚɧɢɹ 
ɞɜɢɠɟɧɢɹ ɧɨɫɢɬɟɥɟɣ ɩɪɢ ɩɨɦɨɳɢ ɪɚɡɦɟɳɟɧɢɹ ɧɚ ɩɨɫɥɟɞɧɢɯ ɢɡɥɭɱɚɬɟɥɟɣ ɢ ɞɟɬɟɤɬɨɪɨɜ 
ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɨɝɨ ɩɨɥɹ, ɚ ɬɚɤɠɟ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɝɨ ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ, 
ɢɫɤɥɸɱɚɸɳɢɯ ɜɨɡɦɨɠɧɨɫɬɶ ɫɬɨɥɤɧɨɜɟɧɢɹ ɧɨɫɢɬɟɥɟɣ ɜ ɜɨɡɞɭɯɟ ɩɪɢ ɢɯ ɞɜɢɠɟɧɢɢ ɤ 
ɧɚɦɟɱɟɧɧɨɣ ɩɢɥɨɬɨɦ ɰɟɥɢ, ɡɚɞɚɱɚ ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɫɬɨɥɤɧɨɜɟɧɢɹ ȻɉɅȺ ɜ ɜɨɡɞɭɯɟ 
ɦɨɠɟɬ ɛɵɬɶ ɭɫɩɟɲɧɨ ɪɟɲɟɧɚ. 
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Abstract – The article tells about the analysis of the use of environmental radiation control 

automation systems (Automatic Control System of Radiation Dose Level – ACSRDL) revealed 

that control methods performed by these systems along with current widely used instrumentation 

do not always allow obtaining information in the real time mode (on-line). 

In this article, for solving this type of tasks, we propose a new method, based on application of a 

set ("swarm") of unmanned aircraft (drones) randomly distributed in three-dimensional space, 

carrying a complex of equipment, which can then be used to solve a number of research tasks. 

It is shown, that to fulfill the research task, motion of the aircraft (drones) in the swarm should be 

arranged in some order. For this purpose, each drone is equipped with an electromagnetic 

generator with the directional radiation pattern in 4π and a detector. This equipment as well as 

special software allows prevention of an emergency situation such as collision of the carriers. 

Similar equipment can be installed on manned aircraft with a view to preventing accidents of the 

kind. 
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