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ɎȽȻɈɍ ȼɈ «ɋɢɛȺȾɂ», Ɋɨɫɫɢɹ, ɝ. Ɉɦɫɤ. 

  
Аɧɧɨɬɚɰиɹ. ȼ ɫɬɚɬɶɟ ɩɪɟɞɫɬɚɜɥɟɧɚ ɦɚɬɟɦɚɬɢɱɟɫɤɚɹ ɦɨɞɟɥɶ ɩɨɡɢɰɢɨɧɧɨɝɨ 

ɝɢɞɪɨɩɪɢɜɨɞɚ, ɜɤɥɸɱɚɸɳɟɝɨ ɜ ɤɨɧɬɭɪ ɨɛɪɚɬɧɨɣ ɫɜɹɡɢ ɩɨɜɨɪɨɬɧɵɣ ɝɢɞɪɨɰɢɥɢɧɞɪ. 
ɉɪɟɞɥɨɠɟɧɚ ɪɚɫɱɟɬɧɚɹ ɫɯɟɦɚ, ɫɨɫɬɚɜɥɟɧɧɚɹ ɧɚ ɨɫɧɨɜɟ ɪɚɡɪɚɛɨɬɚɧɧɨɣ 
ɩɪɢɧɰɢɩɢɚɥɶɧɨɣ ɝɢɞɪɚɜɥɢɱɟɫɤɨɣ ɫɯɟɦɵ ɩɨɡɢɰɢɨɧɧɨɝɨ ɝɢɞɪɨɩɪɢɜɨɞɚ, ɚ ɬɚɤ ɠɟ ɫɯɟɦɚ 
ɫɜɹɡɟɣ ɷɥɟɦɟɧɬɨɜ, ɱɬɨ ɩɨɡɜɨɥɹɟɬ ɪɚɡɪɚɛɨɬɚɬɶ ɨɛɨɛɳɟɧɧɭɸ ɦɚɬɟɦɚɬɢɱɟɫɤɭɸ 
ɦɨɞɟɥɶ, ɤɨɬɨɪɚɹ ɫɨɫɬɚɜɥɟɧɚ ɢɡ ɦɚɬɟɦɚɬɢɱɟɫɤɢɯ ɦɨɞɟɥɟɣ ɨɬɞɟɥɶɧɵɯ 
ɝɢɞɪɨɷɥɟɦɟɧɬɨɜ ɩɨ ɦɨɞɭɥɶɧɨɦɭ ɩɪɢɧɰɢɩɭ. Ⱦɢɧɚɦɢɤɚ ɤɚɠɞɨɝɨ ɝɢɞɪɨɷɥɟɦɟɧɬɚ, 
ɜɯɨɞɹɳɟɝɨ ɜ ɫɨɫɬɚɜ ɩɪɢɜɨɞɚ ɨɩɢɫɚɧɚ ɫɢɫɬɟɦɚɦɢ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɵɯ ɢ 
ɚɥɝɟɛɪɚɢɱɟɫɤɢɯ ɭɪɚɜɧɟɧɢɣ. 

 
Кɥɸɱеɜые ɫɥɨɜɚ: ɝɢɞɪɨɩɪɢɜɨɞ, ɦɚɬɟɦɚɬɢɱɟɫɤɚɹ ɦɨɞɟɥɶ, ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɵɟ 

ɭɪɚɜɧɟɧɢɹ, ɪɚɫɱɟɬɧɚɹ ɫɯɟɦɚ. 
 

ȼɜɟɞɟɧɢɟ 
Ⱥɧɚɥɢɡ ɢ ɫɢɧɬɟɡ ɥɸɛɨɣ ɞɢɧɚɦɢɱɟɫɤɨɣ 

ɫɢɫɬɟɦɵ ɨɫɧɨɜɚɧ ɧɚ ɢɫɫɥɟɞɨɜɚɧɢɢ 
ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ ɦɨɞɟɥɢ, ɤɨɬɨɪɚɹ 
ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɫɨɜɨɤɭɩɧɨɫɬɶ ɫɢɫɬɟɦ 
ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɵɯ ɭɪɚɜɧɟɧɢɣ. Ȼɚɡɨɜɵɟ 
ɷɥɟɦɟɧɬɵ ɝɢɞɪɨɩɪɢɜɨɞɚ ɜ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ 
ɞɨɫɬɚɬɨɱɧɨ ɯɨɪɨɲɨ ɢɡɭɱɟɧɵ. Ɉɧɢ 
ɨɩɢɫɵɜɚɸɬɫɹ ɫɢɫɬɟɦɚɦɢ ɧɟɥɢɧɟɣɧɵɯ 
ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɵɯ ɭɪɚɜɧɟɧɢɣ ɫ 
ɩɟɪɟɦɟɧɧɵɦɢ ɤɨɷɮɮɢɰɢɟɧɬɚɦɢ, ɧɚɱɚɥɶɧɵɦɢ 
ɢ ɝɪɚɧɢɱɧɵɦɢ ɭɫɥɨɜɢɹɦɢ, ɭɪɚɜɧɟɧɢɹɦɢ 
ɫɭɳɟɫɬɜɟɧɧɵɯ ɧɟɥɢɧɟɣɧɨɫɬɟɣ, 
ɚɥɝɟɛɪɚɢɱɟɫɤɢɦɢ ɭɪɚɜɧɟɧɢɹɦɢ ɫɜɹɡɢ, 
ɧɚɥɨɠɟɧɧɵɦɢ ɧɚ ɫɢɫɬɟɦɭ Д1, 2Ж. 

Ɇɟɬɨɞɢɤɚ ɮɨɪɦɢɪɨɜɚɧɢя 
ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ ɦɨɞɟɥɢ. Ɏɭɧɤɰɢɨɧɢɪɨɜɚɧɢɟ 
ɝɢɞɪɨɩɪɢɜɨɞɨɜ ɤɚɤ ɞɢɧɚɦɢɱɟɫɤɨɣ ɫɢɫɬɟɦɵ 
ɭɞɨɛɧɨ ɪɚɫɫɦɚɬɪɢɜɚɬɶ ɤɚɤ ɪɟɚɤɰɢɸ ɧɚ 
ɜɯɨɞɧɵɟ ɭɩɪɚɜɥɹɸɳɢɟ ɜɨɡɞɟɣɫɬɜɢɹ. ɉɨɷɬɨɦɭ 
ɧɚɢɛɨɥɟɟ ɨɛɳɟɣ ɪɚɫɱɟɬɧɨɣ ɫɯɟɦɨɣ ɥɸɛɨɝɨ 
ɝɢɞɪɨɩɪɢɜɨɞɚ ɧɟɡɚɜɢɫɢɦɨ ɨɬ ɟɝɨ ɧɚɡɧɚɱɟɧɢɹ 
ɹɜɥɹɟɬɫɹ ɫɯɟɦɚ, ɫɨɫɬɚɜɥɟɧɧɚɹ ɩɨ ɩɪɢɧɰɢɩɭ 
«ɜɯɨɞ - ɜɵɯɨɞ». ȼ ɬɚɤɨɣ ɫɯɟɦɟ ɚɧɚɥɢɡ ɢ 
ɫɢɧɬɟɡ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɧɚ ɨɫɧɨɜɟ ɫɜɹɡɟɣ 
ɦɟɠɞɭ ɜɯɨɞɧɵɦɢ ɢ ɜɵɯɨɞɧɵɦɢ ɩɟɪɟɦɟɧɧɵɦɢ, 
ɚ ɬɚɤɠɟ ɩɨ ɞɢɧɚɦɢɤɟ ɩɪɨɯɨɠɞɟɧɢɹ ɢ 
ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ ɩɟɪɟɦɟɧɧɵɯ. 

Ɍɪɟɛɨɜɚɧɢɹ, ɩɪɟɞɴɹɜɥɹɟɦɵɟ ɤ 
ɦɚɬɟɦɚɬɢɱɟɫɤɢɦ ɦɨɞɟɥɹɦ, ɧɚɢɛɨɥɟɟ 
ɷɮɮɟɤɬɢɜɧɨ ɦɨɝɭɬ ɛɵɬɶ ɪɟɚɥɢɡɨɜɚɧɵ ɩɪɢ 
ɦɨɞɭɥɶɧɨɦ ɩɪɢɧɰɢɩɟ ɦɨɞɟɥɢɪɨɜɚɧɢɹ. ȼ 
ɫɨɨɬɜɟɬɫɬɜɢɟ ɫ ɷɬɢɦ ɩɪɢɧɰɢɩɨɦ ɢɡ ɷɥɟɦɟɧɬɨɜ 

ɦɨɞɟɥɢɪɭɟɦɨɣ ɫɢɫɬɟɦɵ, ɨɩɢɫɵɜɚɟɦɵɯ 
ɫɢɫɬɟɦɚɦɢ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɵɯ ɢ 
ɚɥɝɟɛɪɚɢɱɟɫɤɢɯ ɭɪɚɜɧɟɧɢɣ, ɮɨɪɦɢɪɭɸɬɫɹ 
ɛɚɡɨɜɵɟ ɦɨɞɭɥɢ Д3,4Ж.  

ȼ ɫɥɭɱɚɟ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɝɢɞɪɚɜɥɢɱɟɫɤɢɯ 
ɫɢɫɬɟɦ ɬɚɤɢɦɢ ɛɚɡɨɜɵɦɢ ɦɨɞɭɥɹɦɢ ɛɭɞɭɬ 
ɹɜɥɹɬɶɫɹ ɦɧɨɝɨɦɟɪɧɵɟ ɞɢɧɚɦɢɱɟɫɤɢɟ 
ɨɛɴɟɤɬɵ ɢɥɢ ɝɢɞɪɚɜɥɢɱɟɫɤɢɟ 
ɦɧɨɝɨɩɨɥɸɫɧɢɤɢ. ɉɨɞɨɛɧɵɟ ɛɚɡɨɜɵɟ ɦɨɞɭɥɢ 
ɫɨɫɬɚɜɥɟɧɵ ɬɚɤɢɦ ɨɛɪɚɡɨɦ, ɱɬɨɛɵ ɩɪɢ 
ɮɨɪɦɢɪɨɜɚɧɢɢ ɨɛɨɛɳɟɧɧɨɣ ɦɨɞɟɥɢ ɧɚ ɜɯɨɞɟ 
ɢ ɧɚ ɜɵɯɨɞɟ ɩɨɥɭɱɢɬɶ ɡɧɚɱɟɧɢɹ ɩɟɪɟɦɟɧɧɵɯμ 
ɞɚɜɥɟɧɢɣ, ɪɚɫɯɨɞɨɜ, ɫɤɨɪɨɫɬɟɣ, ɩɟɪɟɦɟɳɟɧɢɣ 
ɢ ɬ.ɞ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɩɪɢ ɩɨɦɨɳɢ 
ɦɚɬɟɦɚɬɢɱɟɫɤɢɯ ɦɨɞɟɥɟɣ ɛɚɡɨɜɵɯ ɦɨɞɭɥɟɣ 
ɫɢɧɬɟɡɢɪɭɟɬɫɹ ɦɚɬɟɦɚɬɢɱɟɫɤɚɹ ɦɨɞɟɥɶ 
ɢɫɫɥɟɞɭɟɦɨɣ ɫɢɫɬɟɦɵ ɩɪɨɢɡɜɨɥɶɧɨɣ 
ɫɬɪɭɤɬɭɪɵ. ɋɬɟɩɟɧɶ ɞɟɤɨɦɩɨɡɢɰɢɢ ɫɥɨɠɧɵɯ 
ɫɢɫɬɟɦ ɩɪɢ ɮɨɪɦɢɪɨɜɚɧɢɢ ɛɚɡɨɜɵɯ ɦɨɞɭɥɟɣ 
ɨɩɪɟɞɟɥɹɟɬɫɹ ɰɟɥɶɸ, ɡɚɞɚɱɚɦɢ 
ɬɟɨɪɟɬɢɱɟɫɤɢɯ ɢɫɫɥɟɞɨɜɚɧɢɣ ɢ ɩɪɢɦɟɧɹɟɦɵɦ 
ɩɪɢ ɦɚɬɟɦɚɬɢɱɟɫɤɨɦ ɦɨɞɟɥɢɪɨɜɚɧɢɢ 
ɚɩɩɚɪɚɬɨɦ. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɜ ɫɨɨɬɜɟɬɫɬɜɢɟ ɫ 
ɦɟɬɨɞɢɤɨɣ ɮɨɪɦɢɪɨɜɚɧɢɹ ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ 
ɦɨɞɟɥɢ, ɡɚɞɚɱɚ ɦɚɬɟɦɚɬɢɱɟɫɤɨɝɨ 
ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɫɜɨɞɢɬɫɹ ɤ ɪɚɡɪɚɛɨɬɤɟ 
ɦɚɬɟɦɚɬɢɱɟɫɤɢɯ ɦɨɞɟɥɟɣ ɷɥɟɦɟɧɬɨɜ 
ɩɨɡɢɰɢɨɧɧɨɝɨ ɝɢɞɪɨɩɪɢɜɨɞɚ (ɉȽ) (ɧɚɫɨɫɚ, 
ɬɪɭɛɨɩɪɨɜɨɞɨɜ, ɝɢɞɪɨɪɚɫɩɪɟɞɟɥɢɬɟɥɹ, 
ɩɪɟɞɨɯɪɚɧɢɬɟɥɶɧɨɝɨ ɤɥɚɩɚɧɚ, ɩɨɜɨɪɨɬɧɨɝɨ 
ɝɢɞɪɨɰɢɥɢɧɞɪɚ, ɜɤɥɸɱɟɧɧɨɝɨ ɜ ɤɨɧɬɭɪ 
ɨɛɪɚɬɧɨɣ ɫɜɹɡɢ, ɢ ɢɫɩɨɥɧɢɬɟɥɶɧɨɝɨ 
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ɝɢɞɪɨɞɜɢɝɚɬɟɥɹμ ɝɢɞɪɨɰɢɥɢɧɞɪɚ ɢɥɢ 
ɝɢɞɪɨɦɨɬɨɪɚ) ɫ ɩɨɫɥɟɞɭɸɳɢɦ ɢɯ 
ɨɛɴɟɞɢɧɟɧɢɟɦ ɜ ɨɛɨɛɳɟɧɧɭɸ ɦɨɞɟɥɶ 
ɫɢɫɬɟɦɵ. 

ɉɪɢɧяɬɵɟ ɞɨɩɭщɟɧɢя 
ɉɪɢ ɦɨɞɟɥɢɪɨɜɚɧɢɢ ɉȽ ɩɪɢɧɹɬɵ 

ɫɥɟɞɭɸɳɢɟ ɞɨɩɭɳɟɧɢɹμ ɜɥɢɹɧɢɟ  ɜɨɥɧɨɜɵɯ 
ɩɪɨɰɟɫɫɨɜ ɧɚ ɞɢɧɚɦɢɤɭ ɩɪɢɜɨɞɚ ɧɟ 
ɭɱɢɬɵɜɚɸɬɫɹν ɬɟɦɩɟɪɚɬɭɪɚ ɢ ɜɹɡɤɨɫɬɶ ɪɚɛɨɱɟɣ 
ɠɢɞɤɨɫɬɢ, ɚ ɬɚɤ ɠɟ ɤɨɥɢɱɟɫɬɜɨ ɧɟɪɚɫɬɜɨɪɟɧɧɨɝɨ 
ɜɨɡɞɭɯɚ ɧɟ ɢɡɦɟɧɹɸɬɫɹ ɜ ɬɟɱɟɧɢɟ ɩɟɪɟɯɨɞɧɨɝɨ 
ɩɪɨɰɟɫɫɚν ɤɨɷɮɮɢɰɢɟɧɬ ɪɚɫɯɨɞɚ ɭɩɪɚɜɥɹɟɦɵɯ 
ɞɪɨɫɫɟɥɟɣ ɹɜɥɹɟɬɫɹ ɩɨɫɬɨɹɧɧɨɣ ɜɟɥɢɱɢɧɨɣν 
ɧɟɪɚɜɧɨɦɟɪɧɨɫɬɶ ɩɨɞɚɱɢ ɩɢɬɚɸɳɟɝɨ ɧɚɫɨɫɚ ɧɟ 
ɭɱɢɬɵɜɚɟɬɫɹν ɩɚɪɚɦɟɬɪɵ ɝɢɞɪɨɷɥɟɦɟɧɬɨɜ 
ɫɨɫɪɟɞɨɬɨɱɟɧɵν ɜɧɟɲɧɢɣ ɦɨɦɟɧɬ 
ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɧɚ ɜɚɥɭ ɩɨɜɨɪɨɬɧɨɝɨ 
ɝɢɞɪɨɰɢɥɢɧɞɪɚ ɧɟ ɭɱɢɬɵɜɚɟɬɫɹ ɜɜɢɞɭ ɟɝɨ 
ɦɚɥɨɫɬɢν ɞɚɜɥɟɧɢɟ ɜɫɚɫɵɜɚɧɢɹ ɧɚɫɨɫɚ ɜɜɢɞɭ 
ɟɝɨ ɦɚɥɨɫɬɢ ɧɟ ɭɱɢɬɵɜɚɟɬɫɹ Д5,6Ж. 

Ɋɚɫɱɟɬɧɚя ɫɯɟɦɚ 
Ɋɚɫɱɟɬɧɚɹ ɫɯɟɦɚ ɉȽ ɞɨɥɠɧɚ ɨɬɪɚɠɚɬɶ 

ɜɯɨɞɧɵɟ, ɜɵɯɨɞɧɵɟ ɢ ɩɪɨɦɟɠɭɬɨɱɧɵɟ 
ɩɚɪɚɦɟɬɪɵ ɫɢɫɬɟɦɵ, ɚ ɬɚɤɠɟ ɭɩɪɚɜɥɹɸɳɢɟ ɢ 
ɜɨɡɦɭɳɚɸɳɢɟ ɜɨɡɞɟɣɫɬɜɢɹ. Ⱦɥɹ ɫɨɫɬɚɜɥɟɧɢɹ 
ɪɚɫɱɟɬɧɨɣ ɫɯɟɦɵ ɧɟɨɛɯɨɞɢɦɨ ɪɚɫɫɦɨɬɪɟɬɶ 
ɝɢɞɪɚɜɥɢɱɟɫɤɭɸ ɫɯɟɦɭ ɢɫɫɥɟɞɭɟɦɨɝɨ 
ɩɪɢɜɨɞɚ. ɉɪɢ ɦɚɬɟɦɚɬɢɱɟɫɤɨɦ 
ɦɨɞɟɥɢɪɨɜɚɧɢɢ ɡɚ ɨɫɧɨɜɭ ɜɡɹɬɚ ɤɨɧɫɬɪɭɤɰɢɹ 
ɩɪɢɜɨɞɚ ɫ ɤɪɚɧɨɜɵɦ ɪɚɫɩɪɟɞɟɥɢɬɟɥɟɦ ɢ 
ɩɨɜɨɪɨɬɧɵɦ ɝɢɞɪɨɰɢɥɢɧɞɪɨɦ ɜ ɤɨɧɬɭɪɟ 
ɨɛɪɚɬɧɨɣ ɫɜɹɡɢ. ȼ ɤɚɱɟɫɬɜɟ ɝɢɞɪɨɞɜɢɝɚɬɟɥɹ 
ɦɨɝɭɬ ɛɵɬɶ ɢɫɩɨɥɶɡɨɜɚɧɵ ɝɢɞɪɨɰɢɥɢɧɞɪ ɢɥɢ 
ɝɢɞɪɨɦɨɬɨɪ. Ƚɢɞɪɨɫɯɟɦɚ ɉȽ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ 
ɪɢɫɭɧɤɟ 1. 

 

 
 

Ɋɢɫ.1. Ƚɢɞɪɚɜɥɢɱɟɫɤɚɹ ɫɯɟɦɚ ɩɨɡɢɰɢɨɧɧɨɝɨ 
ɝɢɞɪɨɩɪɢɜɨɞɚ 

 

Ɋɚɫɫɦɚɬɪɢɜɚɟɦɵɣ ɜ ɪɚɛɨɬɟ ɉȽ ɫɨɫɬɨɢɬ ɢɡ 
ɬɪɟɯɩɨɡɢɰɢɨɧɧɨɝɨ ɲɟɫɬɢɥɢɧɟɣɧɨɝɨ 
ɪɚɫɩɪɟɞɟɥɢɬɟɥɹ P ɫɥɟɞɹɳɟɝɨ ɞɟɣɫɬɜɢɹ 
ɝɢɞɪɚɜɥɢɱɟɫɤɢ ɫɜɹɡɚɧɧɨɝɨ ɩɟɪɜɨɣ ɢ ɬɪɟɬɟɣ 
ɥɢɧɢɹɦɢ ɫ ɢɫɩɨɥɧɢɬɟɥɶɧɵɦ ɝɢɞɪɨɰɢɥɢɧɞɪɚɦɢ 
Ц1, ɜɬɨɪɨɣ ɥɢɧɢɟɣ ɫ ɝɢɞɪɨɛɚɤɨɦ Ȼ, ɩɹɬɨɣ 
ɥɢɧɢɟɣ ɫ ɧɚɫɨɫɨɦ ɇ, ɨɛɪɚɬɧɵɦ ɤɥɚɩɚɧɚɦɢ 
ɄɈ, ɩɪɟɞɨɯɪɚɧɢɬɟɥɶɧɵɦ ɤɥɚɩɚɧɨɦ Ʉɉ, 
ɱɟɬɜɟɪɬɨɣ ɢ ɲɟɫɬɨɣ ɥɢɧɢɹɦɢ ɫ ɩɨɜɨɪɨɬɧɵɦ 
ɝɢɞɪɨɰɢɥɢɧɞɪɨɦ ɉЦ. 

Ɋɚɛɨɬɚ ɩɪɢɧɰɢɩɢɚɥɶɧɨɣ ɫɯɟɦɵ ɉȽ 
ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦμ ɜ 
ɧɟɣɬɪɚɥɶɧɨɦ ɩɨɥɨɠɟɧɢɢ ɪɚɫɩɪɟɞɟɥɢɬɟɥɹ Ɋ 
ɩɨɬɨɤ ɪɚɛɨɱɟɣ ɠɢɞɤɨɫɬɢ ɨɬ ɝɢɞɪɨɧɚɫɨɫɚ ɇ 
ɩɨɫɬɭɩɚɟɬ ɤ ɩɹɬɨɣ ɥɢɧɢɢ ɬɪɟɯɩɨɡɢɰɢɨɧɧɨɝɨ 
ɲɟɫɬɢɥɢɧɟɣɧɨɝɨ ɪɚɫɩɪɟɞɟɥɢɬɟɥɹ Ɋ ɢ ɜɟɫɶ 
ɩɨɬɨɤ ɪɚɛɨɱɟɣ ɠɢɞɤɨɫɬɢ ɱɟɪɟɡ ɜɬɨɪɭɸ ɥɢɧɢɸ 
ɪɚɫɩɪɟɞɟɥɢɬɟɥɹ Ɋ ɩɨɫɬɭɩɚɟɬ ɜ ɝɢɞɪɨɛɚɤ Ȼ. 

ɉɪɢ ɩɟɪɟɜɨɞɟ ɪɭɤɨɹɬɤɢ ɪɚɫɩɪɟɞɟɥɢɬɟɥɹ Ɋ 
ɜ ɩɨɥɨɠɟɧɢɟ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɟ ɜɪɚɳɟɧɢɸ 
ɩɪɨɬɢɜ ɱɚɫɨɜɨɣ ɫɬɪɟɥɤɢ ɩɪɨɢɫɯɨɞɢɬ 
ɪɚɫɫɨɝɥɚɫɨɜɚɧɢɟ ɪɚɫɩɪɟɞɟɥɢɬɟɥɹ Ɋ 
(ɧɚɩɪɢɦɟɪ, ɩɪɨɢɫɯɨɞɢɬ ɩɟɪɟɦɟɳɟɧɢɟ 
ɡɨɥɨɬɧɢɤɚ ɜɩɪɚɜɨ). ɉɪɢ ɷɬɨɦ ɜɬɨɪɚɹ ɢ ɩɹɬɚɹ 
ɥɢɧɢɢ ɪɚɫɩɪɟɞɟɥɢɬɟɥɹ Ɋ ɪɚɫɫɨɟɞɢɧɹɸɬɫɹ, ɚ 
ɩɨɬɨɤ ɪɚɛɨɱɟɣ ɠɢɞɤɨɫɬɢ ɨɬ ɧɚɫɨɫɚ ɇ ɱɟɪɟɡ 
ɩɹɬɭɸ ɢ ɱɟɬɜɟɪɬɭɸ ɥɢɧɢɢ ɪɚɫɩɪɟɞɟɥɢɬɟɥɹ 
ɩɨɫɬɭɩɚɟɬ ɜ ɪɚɛɨɱɭɸ ɩɨɥɨɫɬɶ ɩɨɜɨɪɨɬɧɨɝɨ 
ɝɢɞɪɨɰɢɥɢɧɞɪɚ ɉЦ, ɩɪɨɢɫɯɨɞɢɬ ɩɨɜɨɪɨɬ ɜɚɥɚ, 
ɩɪɢ ɷɬɨɦ ɜɵɬɟɫɧɹɟɦɚɹ ɢɡ ɫɥɢɜɧɨɣ ɩɨɥɨɫɬɢ 
ɠɢɞɤɨɫɬɶ ɩɨɫɬɭɩɚɟɬ ɱɟɪɟɡ ɲɟɫɬɭɸ ɢ ɩɟɪɜɭɸ 
ɥɢɧɢɢ ɪɚɫɩɪɟɞɟɥɢɬɟɥɹ Ɋ ɜ ɥɟɜɭɸ ɩɨɥɨɫɬɶ 
ɢɫɩɨɥɧɢɬɟɥɶɧɨɝɨ ɝɢɞɪɨɰɢɥɢɧɞɪɚ Ц1 ɢ 
ɩɪɟɨɞɨɥɟɜɚɟɬ ɩɪɢɥɨɠɟɧɧɭɸ ɜɧɟɲɧɸɸ 
ɧɚɝɪɭɡɤɭ. ɉɨɪɲɟɧɶ ɢɫɩɨɥɧɢɬɟɥɶɧɨɝɨ 
ɝɢɞɪɨɰɢɥɢɧɞɪɚ ɜɵɞɜɢɝɚɟɬɫɹ. ɉɨɬɨɤ ɪɚɛɨɱɟɣ 
ɠɢɞɤɨɫɬɢ ɢɡ ɫɥɢɜɧɨɣ ɩɨɥɨɫɬɢ 
ɢɫɩɨɥɧɢɬɟɥɶɧɨɝɨ ɝɢɞɪɨɰɢɥɢɧɞɪɚ Ц1 ɱɟɪɟɡ 
ɱɟɬɜɟɪɬɭɸ ɢ ɬɪɟɬɶɸ ɥɢɧɢɢ ɪɚɫɩɪɟɞɟɥɢɬɟɥɹ Ɋ 
ɩɨɫɬɭɩɚɟɬ ɜ ɝɢɞɪɨɛɚɤ Ȼ. 

Ɍɪɟɯɩɨɡɢɰɢɨɧɧɵɣ ɲɟɫɬɢɥɢɧɟɣɧɵɣ 
ɪɚɫɩɪɟɞɟɥɢɬɟɥɶ ɤɪɚɧɨɜɨɝɨ ɬɢɩɚ Ɋ ɫɨɫɬɨɢɬ ɢɡ 
ɡɨɥɨɬɧɢɤɚ, ɫɜɹɡɚɧɧɨɝɨ ɫ ɪɭɤɨɹɬɤɨɣ, ɢ ɝɢɥɶɡɵ, 
ɤɢɧɟɦɚɬɢɱɟɫɤɢ ɫɜɹɡɚɧɧɨɣ ɫ ɩɨɜɨɪɨɬɧɵɦ 
ɝɢɞɪɨɰɢɥɢɧɞɪɨɦ. ɉɨɞɨɛɧɚɹ ɤɨɧɫɬɪɭɤɰɢɹ 
ɩɨɡɜɨɥɹɟɬ ɨɫɭɳɟɫɬɜɥɹɬɶ ɧɟ ɬɨɥɶɤɨ ɩɭɫɤ ɢ 
ɨɫɬɚɧɨɜɤɭ, ɧɨ ɢ ɪɟɝɭɥɢɪɨɜɚɧɢɟ ɩɨɬɨɤɚ 
ɪɚɛɨɱɟɣ ɠɢɞɤɨɫɬɢ. ɉɪɢ ɩɨɜɨɪɨɬɟ ɪɭɤɨɹɬɤɢ 
ɭɩɪɚɜɥɹɸɳɢɣ ɡɨɥɨɬɧɢɤ ɫɦɟɳɚɟɬɫɹ ɧɚ ɭɝɨɥ 
α(Э), ɨɬɤɪɵɜɚɹ ɩɪɢ ɷɬɨɦ ɩɪɨɯɨɞɧɵɟ ɫɟɱɟɧɢɹ 
ɤɚɧɚɥɨɜ ɝɢɞɪɨɪɚɫɩɪɟɞɟɥɢɬɟɥɹ. ɉɪɢ ɷɬɨɦ 
ɩɨɬɨɤ ɪɚɛɨɱɟɣ ɠɢɞɤɨɫɬɢ ɩɨɩɚɞɚɟɬ ɜ ɪɚɛɨɱɭɸ 
ɩɨɥɨɫɬɶ ɩɨɜɨɪɨɬɧɨɝɨ ɝɢɞɪɨɰɢɥɢɧɞɪɚ, ɢ 
ɜɵɬɟɫɧɹɟɦɚɹ ɠɢɞɤɨɫɬɶ ɩɨɩɚɞɚɟɬ ɜ 
ɢɫɩɨɥɧɢɬɟɥɶɧɵɣ ɝɢɞɪɨɰɢɥɢɧɞɪ, ɜɚɥ 
ɩɨɜɨɪɨɬɧɨɝɨ ɝɢɞɪɨɰɢɥɢɧɞɪɚ, ɭɫɬɚɧɨɜɥɟɧɧɨɝɨ 
ɜ ɤɨɧɬɭɪɟ ɨɛɪɚɬɧɨɣ ɫɜɹɡɢ, ɨɫɭɳɟɫɬɜɥɹɟɬ 
ɨɬɪɢɰɚɬɟɥɶɧɭɸ ɨɛɪɚɬɧɭɸ ɫɜɹɡɶ ɩɨɫɪɟɞɫɬɜɨɦ 
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ɫɦɟɳɟɧɢɹ ɝɢɥɶɡɵ ɡɨɥɨɬɧɢɤɚ ɪɚɫɩɪɟɞɟɥɢɬɟɥɹ 
ɧɚ ɭɝɨɥ αOɋ(Э), ɪɟɝɭɥɢɪɭɹ ɩɪɢ ɷɬɨɦ ɪɚɫɯɨɞ ɧɚ 
ɜɵɯɨɞɟ Д1,4Жμ 

Δα(t) = α(t) – αOɋ(t),                      (1) 
Ƚɢɞɪɚɜɥɢɱɟɫɤɚɹ ɫɯɟɦɚ ɢ ɜɵɪɚɠɟɧɢɟ (1) 

ɩɨɡɜɨɥɹɸɬ ɨɮɨɪɦɢɬɶ ɪɚɫɱɟɬɧɭɸ ɫɯɟɦɭ ɉȽ, 

ɩɪɟɞɫɬɚɜɥɟɧɧɭɸ ɧɚ ɪɢɫɭɧɤɟ 2. ɇɚ ɫɯɟɦɟ 
ɢɡɨɛɪɚɠɟɧ ɝɢɞɪɨɪɚɫɩɪɟɞɟɥɢɬɟɥɶ ɢ 
ɩɨɜɨɪɨɬɧɵɣ ɝɢɞɪɨɰɢɥɢɧɞɪ ɉȽμ ɪɭɤɨɹɬɤɚ 
ɫɜɹɡɚɧɚ ɫ ɡɨɥɨɬɧɢɤɨɦ ɪɚɫɩɪɟɞɟɥɢɬɟɥɹ, ɚ ɜɚɥ 
ɩɨɜɨɪɨɬɧɨɝɨ ɝɢɞɪɨɰɢɥɢɧɞɪɚ – ɫ ɝɢɥɶɡɨɣ.  

 

 
Ɋɢɫ. 2. Ɋɚɫɱɟɬɧɚɹ ɫɯɟɦɚ ɩɨɡɢɰɢɨɧɧɨɝɨ ɝɢɞɪɨɩɪɢɜɨɞɚ 

 
ȼɯɨɞɧɵɦɢ ɩɚɪɚɦɟɬɪɚɦɢ ɩɪɢɜɨɞɚ 

ɹɜɥɹɸɬɫɹ ɭɝɨɥ ɩɨɜɨɪɨɬɚ ɪɭɤɨɹɬɢ 
ɪɚɫɩɪɟɞɟɥɢɬɟɥɹ ɢ ɧɚɝɪɭɡɤɚ, ɤɨɬɨɪɭɸ 
ɧɟɨɛɯɨɞɢɦɨ ɩɪɟɨɞɨɥɟɬɶ ɝɢɞɪɨɰɢɥɢɧɞɪɭ 
ɪɚɛɨɱɟɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɚ ɜɵɯɨɞɧɵɦɢ – 
ɫɤɨɪɨɫɬɶ ɩɟɪɟɦɟɳɟɧɢɹ ɲɬɨɤɚ ɪɚɛɨɱɟɝɨ 
ɝɢɞɪɨɰɢɥɢɧɞɪɚ ɢ ɦɨɦɟɧɬ, ɤɨɬɨɪɵɣ 
ɧɟɨɛɯɨɞɢɦɵɣ ɪɚɡɜɢɜɚɬɶ ɞɜɢɝɚɬɟɥɸ ɞɥɹ 
ɨɛɟɫɩɟɱɟɧɢɹ ɬɪɟɛɭɟɦɨɝɨ ɞɚɜɥɟɧɢɹ ɜ 
ɝɢɞɪɨɫɢɫɬɟɦɟ. 

ɇɚ ɪɚɫɱɟɬɧɨɣ ɫɯɟɦɟ ɩɪɢɜɟɞɟɧɵ 
ɩɪɨɦɟɠɭɬɨɱɧɵɟ ɩɚɪɚɦɟɬɪɵ ɉȽμ Qɇ-Ɋ ɢ ЩP-ɇ – 
ɪɚɫɯɨɞ ɢ ɞɚɜɥɟɧɢɟ ɪɚɛɨɱɟɣ ɠɢɞɤɨɫɬɢ ɦɟɠɞɭ 
ɧɚɫɨɫɨɦ ɢ ɝɢɞɪɨɪɚɫɩɪɟɞɟɥɢɬɟɥɟɦν Qɇ-Ʉ ɢ Щɇ-Ʉ 
– ɪɚɫɯɨɞ ɢ ɞɚɜɥɟɧɢɟ ɦɟɠɞɭ ɧɚɫɨɫɨɦ ɢ 
ɩɪɟɞɨɯɪɚɧɢɬɟɥɶɧɵɦ ɤɥɚɩɚɧɨɦν QɊ-ɉЦ ɢ ЩɉЦ-Ɋ – 
ɪɚɫɯɨɞ ɢ ɞɚɜɥɟɧɢɟ ɦɟɠɞɭ ɪɚɫɩɪɟɞɟɥɢɬɟɥɟɦ ɢ 
ɩɨɜɨɪɨɬɧɵɦ ɝɢɞɪɨɰɢɥɢɧɞɪɨɦν QɉЦ-Ɋɇ ɢ ЩɊɇ-ɉЦ 

– ɪɚɫɯɨɞ ɢ ɞɚɜɥɟɧɢɟ ɦɟɠɞɭ ɩɨɜɨɪɨɬɧɵɦ 
ɝɢɞɪɨɰɢɥɢɧɞɪɨɦ ɢ ɧɚɩɨɪɧɨɣ ɥɢɧɢɟɣ 
ɝɢɞɪɨɪɚɫɩɪɟɞɟɥɢɬɟɥɹν QɇɊ-Ц ɢ ЩЦ-ɇɊ – ɪɚɫɯɨɞ ɢ 
ɞɚɜɥɟɧɢɟ ɦɟɠɞɭ ɧɚɩɨɪɧɨɣ ɥɢɧɢɟɣ 
ɝɢɞɪɨɪɚɫɩɪɟɞɟɥɢɬɟɥɹ ɢ ɢɫɩɨɥɧɢɬɟɥɶɧɵɦ 
ɝɢɞɪɰɢɥɢɧɞɪɨɦν QЦ-ɋɊ ɢ ЩɋɊ-Ц – ɪɚɫɯɨɞ ɢ 
ɞɚɜɥɟɧɢɟ ɦɟɠɞɭ ɢɫɩɨɥɧɢɬɟɥɶɧɵɦ 
ɝɢɞɪɰɢɥɢɧɞɪɨɦ ɢ ɫɥɢɜɧɨɣ ɥɢɧɢɟɣ 
ɝɢɞɪɨɪɚɫɩɪɟɞɟɥɢɬɟɥɹν QɊɋ-Ȼ, ЩȻ-Ɋɋ ɢ QɄ-Ȼ, ЩȻ-Ʉ – 
ɪɚɫɯɨɞ ɢ ɞɚɜɥɟɧɢɟ ɦɟɠɞɭ ɫɥɢɜɧɨɣ ɥɢɧɢɟɣ 
ɝɢɞɪɨɪɚɫɩɪɟɞɟɥɢɬɟɥɹ ɢ ɩɪɟɞɨɯɪɚɧɢɬɟɥɶɧɨɝɨ 
ɤɥɚɩɚɧɚ ɢ ɛɚɤɨɦ. 

Ȼɥɨɤ ɫɯɟɦɚ. Ȼɥɨɤ-ɫɯɟɦɚ ɩɨɡɜɨɥɹɟɬ 
ɨɩɪɟɞɟɥɢɬɶ ɧɟɨɛɯɨɞɢɦɨɟ ɤɨɥɢɱɟɫɬɜɨ ɜɯɨɞɨɜ 
ɢ ɜɵɯɨɞɨɜ ɛɚɡɨɜɵɯ ɦɨɞɭɥɟɣ ɢ ɭɫɬɚɧɚɜɥɢɜɚɟɬ 
ɩɨɪɹɞɨɤ ɢɯ ɫɨɟɞɢɧɟɧɢɹ. Ȼɥɨɤ-ɫɯɟɦɚ ɉȽ 
ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 3.  
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ɇɚ ɛɥɨɤ-ɫɯɟɦɟ ɩɪɟɞɫɬɚɜɥɟɧɵ ɛɚɡɨɜɵɟ 
ɦɨɞɭɥɢ, ɨɛɨɡɧɚɱɚɸɳɢɟ ɝɢɞɪɨɷɥɟɦɟɧɬɵ 
ɩɪɢɜɨɞɚ, ɢ ɫɜɹɡɢ ɦɟɠɞɭ ɧɚɦɢ. ɋɯɟɦɚ 
ɫɨɫɬɚɜɥɟɧɚ ɩɨ ɩɪɢɧɰɢɩɭ «ɜɯɨɞ-ɜɵɯɨɞ», ɬɨ 
ɟɫɬɶ ɜɵɯɨɞɧɵɟ ɩɚɪɚɦɟɬɪɵ ɩɪɟɞɵɞɭɳɟɝɨ 
ɷɥɟɦɟɧɬɚ ɹɜɥɹɸɬɫɹ ɜɯɨɞɧɵɦɢ ɞɥɹ 
ɩɨɫɥɟɞɭɸɳɟɝɨ. Ⱦɨɩɨɥɧɢɬɟɥɶɧɵɦ ɜɯɨɞɨɦ 
ɛɚɡɨɜɨɝɨ ɦɨɞɭɥɹ «Ƚɢɞɪɨɪɚɫɩɪɟɞɟɥɢɬɟɥɶ» 
ɹɜɥɹɟɬɫɹ ɨɲɢɛɤɚ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɭɝɥɚ 
ɩɨɜɨɪɨɬɚ ɪɭɤɨɹɬɤɢ, ɩɨ ɫɬɚɬɢɱɟɫɤɨɣ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɟ ɪɚɫɩɪɟɞɟɥɢɬɟɥɹ 
ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɥɨɳɚɞɶ ɨɬɤɪɵɬɢɹ ɪɚɫɯɨɞɧɵɯ 
ɨɤɨɧ, ɤɨɬɨɪɚɹ ɨɩɪɟɞɟɥɹɟɬ ɪɚɫɯɨɞ, 
ɩɨɫɬɭɩɚɸɳɢɣ ɜ ɩɨɜɨɪɨɬɧɵɣ ɝɢɞɪɨɰɢɥɢɧɞɪ ɢ 
ɹɜɥɹɸɳɚɹɫɹ ɞɥɹ ɧɟɝɨ ɞɨɩɨɥɧɢɬɟɥɶɧɵɦ 
ɜɯɨɞɨɦ. Ⱦɨɩɨɥɧɢɬɟɥɶɧɵɦ ɜɵɯɨɞɨɦ ɦɨɞɭɥɹ 
«ɉɨɜɨɪɨɬɧɵɣ ɝɢɞɪɨɰɢɥɢɧɞɪ» ɹɜɥɹɟɬɫɹ ɭɝɨɥ 

ɩɨɜɨɪɨɬɚ ɜɚɥɚ, ɤɨɬɨɪɵɣ ɨɫɭɳɟɫɬɜɥɹɟɬ 
ɨɛɪɚɬɧɭɸ ɫɜɹɡɶ, ɩɨɫɪɟɞɫɬɜɨɦ ɞɨɜɨɪɨɬɚ 
ɝɢɥɶɡɵ ɪɚɫɩɪɟɞɟɥɢɬɟɥɹ. Ⱦɨɩɨɥɧɢɬɟɥɶɧɵɦ 
ɜɯɨɞɨɦ ɢ ɜɵɯɨɞɨɦ ɦɨɞɭɥɹ «Ɋɚɛɨɱɢɣ 
ɝɢɞɪɨɰɢɥɢɧɞɪ» ɹɜɥɹɟɬɫɹ ɜɧɟɲɧɹɹ ɧɚɝɪɭɡɤɚ, 
ɩɪɢɥɨɠɟɧɧɚɹ ɤ ɲɬɨɤɭ ɢ ɫɤɨɪɨɫɬɶ ɲɬɨɤɚ. 
ȼɯɨɞɨɦ ɦɨɞɭɥɹ «ɉɪɟɞɨɯɪɚɧɢɬɟɥɶɧɵɣ 
ɤɥɚɩɚɧ» ɹɜɥɹɟɬɫɹ ɞɚɜɥɟɧɢɟ ɦɟɠɞɭ ɧɚɫɨɫɨɦ ɢ 
ɪɚɫɩɪɟɞɟɥɢɬɟɥɟɦ, ɤɨɬɨɪɨɟ ɨɛɭɫɥɚɜɥɢɜɚɟɬ 
ɩɟɪɟɦɟɳɟɧɢɟ ɁɊɗ ɤɥɚɩɚɧɚ ɢ ɪɟɝɭɥɢɪɭɟɬ 
ɪɚɫɯɨɞ, ɩɨɫɬɭɩɚɸɳɢɣ ɧɚ ɫɥɢɜ. ɇɚ ɫɯɟɦɟ 
ɫɜɹɡɢ, ɨɛɨɡɧɚɱɚɸɳɢɟ ɪɚɫɯɨɞ ɪɚɛɨɱɟɣ 
ɠɢɞɤɨɫɬɢ ɢɡɨɛɪɚɠɟɧɵ ɜ ɜɢɞɟ ɥɢɧɢɣ ɫɨ 
ɫɬɪɟɥɤɨɣ, ɩɨɤɚɡɵɜɚɸɳɢɯ ɧɚɩɪɚɜɥɟɧɢɟ 
ɩɨɬɨɤɚ. Ⱦɚɜɥɟɧɢɟ ɠɟ ɢɡɨɛɪɚɠɟɧɨ ɜ ɜɢɞɟ 
ɥɢɧɢɣ ɫ ɞɜɭɦɹ ɫɬɪɟɥɤɚɦɢ, ɬɚɤ ɤɚɤ ɞɟɣɫɬɜɭɟɬ 
ɜɨ ɜɫɟɯ ɧɚɩɪɚɜɥɟɧɢɹɯ ɜ ɪɚɫɱɟɬɧɵɯ ɭɡɥɚɯ. 

 

 
Ɋɢɫ. 3. Ȼɥɨɤ-ɫɯɟɦɚ ɩɨɡɢɰɢɨɧɧɨɝɨ ɝɢɞɪɨɩɪɢɜɨɞɚ 

 

Ȼɚɡɨɜɵɟ ɦɨɞɭɥɢ 
ɇɚɫɨɫ. Ɋɚɫɫɦɨɬɪɟɧ ɤɚɤ ɢɞɟɚɥɶɧɵɣ 

ɢɫɬɨɱɧɢɤ ɷɧɟɪɝɢɢ ɞɨɫɬɚɬɨɱɧɨ ɦɨɳɧɵɣ ɞɥɹ 
ɩɨɞɞɟɪɠɚɧɢɹ ɞɚɜɥɟɧɢɹ ɧɚɫɬɪɨɣɤɢ 
ɩɪɟɞɨɯɪɚɧɢɬɟɥɶɧɨɝɨ ɤɥɚɩɚɧɚ. ɉɨɷɬɨɦɭ 
ɭɪɚɜɧɟɧɢɟ ɩɪɢɜɨɞɧɨɝɨ ɞɜɢɝɚɬɟɥɹ ɧɟ 
ɪɚɫɫɦɚɬɪɢɜɚɟɬɫɹ ɢ ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ɜɚɥɚ 
ɧɚɫɨɫɚ ɩɪɢɧɢɦɚɟɬɫɹ ɩɨɫɬɨɹɧɧɨɣ ɜɟɥɢɱɢɧɨɣ. ȼ 
ɫɨɨɬɜɟɬɫɬɜɢɟ ɫ ɛɥɨɤ-ɫɯɟɦɨɣ ɦɨɞɭɥɶ ɧɚɫɨɫɚ 
ɢɦɟɟɬ ɜ ɤɚɱɟɫɬɜɟ ɜɵɯɨɞɧɨɝɨ ɩɚɪɚɦɟɬɪɚ 
ɩɨɞɚɱɭ ɪɚɛɨɱɟɣ ɠɢɞɤɨɫɬɢ, ɚ ɤɚɱɟɫɬɜɟ 
ɜɯɨɞɧɨɝɨ ɞɚɜɥɟɧɢɟ ɦɟɠɞɭ ɧɚɫɨɫɨɦ ɢ 
ɪɚɫɩɪɟɞɟɥɢɬɟɥɟɦ, ɷɬɨɬ ɠɟ ɫɢɝɧɚɥ ɩɨɫɬɭɩɚɟɬ 
ɧɚ ɜɯɨɞ ɩɪɟɞɨɯɪɚɧɢɬɟɥɶɧɨɝɨ ɤɥɚɩɚɧɚ, 
ɤɨɬɨɪɵɣ ɜɵɩɨɥɧɹɟɬ ɮɭɧɤɰɢɢ ɩɟɪɟɥɢɜɧɨɝɨ ɢ 
ɨɫɭɳɟɫɬɜɥɹɟɬ ɪɚɡɝɪɭɡɤɭ ɫɢɫɬɟɦɵ ɩɭɬɟɦ 
ɱɚɫɬɢɱɧɨɝɨ ɢɥɢ ɩɨɥɧɨɝɨ ɩɟɪɟɩɭɫɤɚɧɢɹ 

ɪɚɛɨɱɟɣ ɠɢɞɤɨɫɬɢ ɜ ɝɢɞɪɨɛɚɤ. Ɉɩɢɫɵɜɚɟɬɫɹ 
ɧɚɫɨɫ ɫɥɟɞɭɸɳɟɣ ɫɢɫɬɟɦɨɣ ɭɪɚɜɧɟɧɢɣ Д7,8Жμ 

Mɇ = (PɊ-ɇ  qɇ  Оɇ) / ηГɇν                     (2) 
Qɇ-Ʉ = qɇ  Оɇ  ωɇ  ηɈɇν                     (3) 

ν
Нt

Нω ɇ
ɇ


                                (4) 

,
q
qО

ɇɆ

H
ɇ                               (5) 

ɝɞɟ Qɇ – ɩɨɞɚɱɚ ɧɚɫɨɫɚν Pɇ – ɞɚɜɥɟɧɢɟ 
ɦɟɠɞɭ ɧɚɫɨɫɨɦ ɢ ɝɢɞɪɨɪɚɫɩɪɟɞɟɥɢɬɟɥɟɦν φɇ 
– ɭɝɨɥ ɩɨɜɨɪɨɬɚ ɜɚɥɚ ɧɚɫɨɫɚν ωɇ – ɭɝɥɨɜɚɹ 
ɫɤɨɪɨɫɬɶ ɜɚɥɚ ɧɚɫɨɫɚν Оɇ  – ɩɚɪɚɦɟɬɪ 
ɪɟɝɭɥɢɪɨɜɚɧɢɹν qɇɆ – ɦɚɤɫɢɦɚɥɶɧɵɣ ɪɚɛɨɱɢɣ 
ɨɛɴɟɦ ɧɚɫɨɫɚν qɇ – ɪɚɛɨɱɢɣ ɨɛɴɟɦ ɧɚɫɨɫɚν Mɇ 



ɂɇɎɈɊɆȺɌɂɄȺ, ȼɕɑɂɋɅɂɌȿɌȿɅɖɇȺə ɌȿɏɇɂɄȺ ɂ ɍɉɊȺȼɅȿɇɂȿ 
 

Веɫɬɧиɤ СиɛАДИ, ɜыɩɭɫɤ 3 (49), 2016                                                                            91 

– ɦɨɦɟɧɬ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɧɚ ɜɚɥɭ 
ɝɢɞɪɨɧɚɫɨɫɚν ηȽɇ, ηɈɇ – ɄɉȾ ɧɚɫɨɫɚ 
ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɦɟɯɚɧɢɱɟɫɤɢɣ ɢ ɨɛɴɟɦɧɵɣ. 

ɉɪɟɞɨɯɪɚɧɢɬɟɥɶɧɵɣ ɤɥɚɩɚɧ 
ȼ ɉȽ ɩɚɪɚɥɥɟɥɶɧɨ ɫ ɧɚɫɨɫɨɦ 

ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɩɪɟɞɨɯɪɚɧɢɬɟɥɶɧɵɣ ɤɥɚɩɚɧ 
ɩɪɹɦɨɝɨ ɞɟɣɫɬɜɢɹ ɫ ɞɟɦɩɮɢɪɨɜɚɧɢɟɦ 
ɫɤɨɪɨɫɬɢ ɡɚɩɨɪɧɨ-ɪɟɝɭɥɢɪɭɸɳɟɝɨ ɷɥɟɦɟɧɬɚ 
(ɁɊɗ), ɨɛɟɫɩɟɱɢɜɚɸɳɢɣ ɡɚɳɢɬɭ 
ɝɢɞɪɨɫɢɫɬɟɦɵ ɨɬ ɞɚɜɥɟɧɢɹ, ɩɪɟɜɵɲɚɸɳɟɝɨ 
ɧɨɦɢɧɚɥɶɧɨɟ, ɩɨɫɪɟɞɫɬɜɨɦ ɩɟɪɟɩɭɫɤɚɧɢɹ 
ɱɚɫɬɢ ɢɥɢ ɜɫɟɝɨ ɩɨɬɨɤɚ ɪɚɛɨɱɟɣ ɠɢɞɤɨɫɬɢ ɜ 
ɝɢɞɪɨɛɚɤ. 

Ƚɢɞɪɨɞɢɧɚɦɢɱɟɫɤɢɟ ɩɪɨɰɟɫɫɵ, 
ɩɪɨɬɟɤɚɸɳɢɟ ɜ ɤɥɚɩɚɧɟ ɨɤɚɡɵɜɚɸɬ 
ɡɧɚɱɢɬɟɥɶɧɨɟ ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ ɮɨɪɦɢɪɨɜɚɧɢɟ 
ɩɟɪɟɯɨɞɧɵɯ ɩɪɨɰɟɫɫɨɜ ɜ ɉȽ ɩɨɫɤɨɥɶɤɭ ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɟ ɫ ɛɥɨɤ-ɫɯɟɦɨɣ (ɪɢɫ. 3) ɪɚɫɯɨɞ 
ɪɚɛɨɱɟɣ ɠɢɞɤɨɫɬɢ, ɩɪɨɯɨɞɹɳɟɣ ɱɟɪɟɡ ɤɥɚɩɚɧ 
QɄ, ɜɵɱɢɬɚɟɬɫɹ ɢɡ ɩɨɞɚɱɢ ɧɚɫɨɫɚ Qɇ-Ʉ, ɬɨ 
ɟɫɬɶμ 

Qɇ-Ɋ = Qɇ-Ʉ – QɄ,                        (6) 
ɉɪɟɞɨɯɪɚɧɢɬɟɥɶɧɵɣ ɤɥɚɩɚɧ 

ɪɚɫɫɦɚɬɪɢɜɚɟɬɫɹ ɤɚɤ ɩɨɞɫɢɫɬɟɦɚ ɢɡ ɬɪɟɯ 
ɷɥɟɦɟɧɬɨɜμ ɁɊɗ, ɫɬɚɬɢɱɟɫɤɨɣ ɡɚɜɢɫɢɦɨɫɬɢ 
ɩɥɨɳɚɞɢ ɨɬɤɪɵɬɢɹ ɞɪɨɫɫɟɥɢɪɭɸɳɟɣ ɳɟɥɢ ɨɬ 
ɩɟɪɟɦɟɳɟɧɢɹ ɁɊɗ ɢ ɪɟɝɭɥɢɪɭɟɦɨɝɨ ɞɪɨɫɫɟɥɹ, 
ɩɪɟɞɫɬɚɜɥɹɸɳɟɝɨ ɞɪɨɫɫɟɥɢɪɭɸɳɭɸ ɳɟɥɶ. 

ȼ ɫɜɹɡɢ ɫ ɷɬɢɦ ɤɥɚɩɚɧ ɨɩɢɫɵɜɚɟɬɫɹ 
ɭɪɚɜɧɟɧɢɟɦ ɞɜɢɠɟɧɢɹ ɁɊɗ, ɫɬɚɬɢɱɟɫɤɨɣ 
ɧɟɥɢɧɟɣɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɨɣ ɤɥɚɩɚɧɚ, 
ɭɪɚɜɧɟɧɢɟɦ ɪɚɫɯɨɞɚ ɪɚɛɨɱɟɣ ɠɢɞɤɨɫɬɢ ɱɟɪɟɡ 
ɞɪɨɫɫɟɥɢɪɭɸɳɭɸ ɳɟɥɶ ɢ ɭɪɚɜɧɟɧɢɟɦ, 
ɨɩɪɟɞɟɥɹɸɳɢɦ ɞɚɜɥɟɧɢɟ ɪɚɛɨɱɟɣ ɠɢɞɤɨɫɬɢ ɜ 
ɩɨɥɨɫɬɢ ɞɟɦɩɮɟɪɚ Д7,8Жμ 
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ɝɞɟ ɯɁɊɗ – ɩɟɪɟɦɟɳɟɧɢɟ ɁɊɗν mɁɊɗ – 
ɦɚɫɫɚ ɁɊɗν SɁɊɗ1, SɁɊɗ2 – ɪɚɛɨɱɢɟ ɩɥɨɳɚɞɢ 
ɤɥɚɩɚɧɚ ɫɨ ɫɬɨɪɨɧɵ ɧɚɩɨɪɚ ɢ ɫɥɢɜɚν СɄ – 
ɤɨɷɮɮɢɰɢɟɧɬ ɜɹɡɤɨɝɨ ɬɪɟɧɢɹ ɤɥɚɩɚɧɚν RɌɊ Ʉ – 
ɫɢɥɚ ɫɭɯɨɝɨ ɬɪɟɧɢɹν ɫ – ɠɟɫɬɤɨɫɬɶ ɩɪɭɠɢɧɵν ɯ0 
– ɜɟɥɢɱɢɧɚ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɝɨ ɫɠɚɬɢɹ 
ɩɪɭɠɢɧɵν ПɄ – ɩɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ  
ɞɪɨɫɫɟɥɢɪɭɸɳɟɣ ɳɟɥɢ ɤɥɚɩɚɧɚν ПɄ MAБ – 
ɦɚɤɫɢɦɚɥɶɧɚɹ ɩɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ  

ɞɪɨɫɫɟɥɢɪɭɸɳɟɣ ɳɟɥɢ ɤɥɚɩɚɧɚν ρ – 
ɩɥɨɬɧɨɫɬɶ ɪɚɛɨɱɟɣ ɠɢɞɤɨɫɬɢν НɄ – ɞɢɚɦɟɬɪ 
ɫɟɞɥɚ ɤɥɚɩɚɧɚν γ – ɭɝɨɥ ɨɛɪɚɡɭɸɳɟɝɨ ɤɨɧɭɫɚ 
ɞɪɨɫɫɟɥɢɪɭɸɳɟɣ ɳɟɥɢ. 

Ƚɢɞɪɨɪɚɫɪɟɞɟɥɢɬɟɥɶ  
Ƚɢɞɪɨɪɚɫɩɪɟɞɟɥɢɬɟɥɶ ɹɜɥɹɟɬɫɹ 

ɭɩɪɚɜɥɹɸɳɢɦ ɷɥɟɦɟɧɬɨɦ ɉȽ, ɟɝɨ ɡɚɞɚɱɟɣ 
ɹɜɥɹɟɬɫɹ ɧɟ ɬɨɥɶɤɨ ɩɟɪɟɪɚɫɩɪɟɞɟɥɟɧɢɟ 
ɩɨɬɨɤɨɜ ɪɚɛɨɱɟɣ ɠɢɞɤɨɫɬɢ ɜ ɫɢɫɬɟɦɟ, ɧɨ ɢ 
ɢɡɦɟɧɟɧɢɟ ɫɤɨɪɨɫɬɢ ɩɟɪɟɦɟɳɟɧɢɹ ɲɬɨɤɚ 
ɪɚɛɨɱɟɝɨ ɝɢɞɪɨɰɢɥɢɧɞɪɚ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 
ɫɤɨɪɨɫɬɢ ɩɨɜɨɪɨɬɚ ɪɭɤɨɹɬɤɢ //. ɉɨɫɤɨɥɶɤɭ ɜ ɉȽ 
ɨɛɪɚɬɧɚɹ ɫɜɹɡɶ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɜɪɚɳɟɧɢɟɦ 
ɞɟɬɚɥɟɣ ɫ ɰɟɥɶɸ ɭɦɟɧɶɲɟɧɢɹ ɪɚɡɦɟɪɨɜ ɢ 
ɫɧɢɠɟɧɢɹ ɦɚɬɟɪɢɚɥɨɟɦɤɨɫɬɢ ɤɨɧɫɬɪɭɤɰɢɢ, ɬɨ 
ɧɚɢɛɨɥɟɟ ɩɨɞɯɨɞɹɳɢɦ ɹɜɥɹɟɬɫɹ 
ɝɢɞɪɨɪɚɫɩɪɟɞɟɥɢɬɟɥɶ ɤɪɚɧɨɜɨɝɨ ɬɢɩɚ ɫ 
ɜɨɡɦɨɠɧɨɫɬɶɸ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɩɪɨɯɨɞɧɵɯ 
ɫɟɱɟɧɢɣ ɨɤɨɧ, ɪɟɝɭɥɢɪɭɸɳɢɯ ɩɨɞɚɱɭ. 

Ƚɢɞɪɨɪɚɫɩɪɟɞɟɥɢɬɟɥɶ ɹɜɥɹɟɬɫɹ 
ɫɨɜɨɤɭɩɧɨɫɬɶɸ ɪɟɝɭɥɢɪɭɟɦɵɯ ɞɪɨɫɫɟɥɟɣ, ɜ ɬɨ 
ɜɪɟɦɹ ɤɚɤ ɟɝɨ ɫɨɫɬɚɜɥɹɸɳɢɟμ ɡɨɥɨɬɧɢɤ ɢ 
ɝɢɥɶɡɚ ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ ɧɟɥɢɧɟɣɧɵɟ 
ɷɥɟɦɟɧɬɵ, ɤɨɬɨɪɵɟ ɜ ɪɟɡɭɥɶɬɚɬɟ ɫɨɜɦɟɫɬɧɨɝɨ 
ɜɪɚɳɟɧɢɹ ɪɟɝɭɥɢɪɭɸɬ ɩɥɨɳɚɞɢ ɩɪɨɯɨɞɧɵɯ 
ɫɟɱɟɧɢɣ ɞɪɨɫɫɟɥɟɣ Д1,4,8Ж. 

Ⱦɪɨɫɫɟɥɢ, ɪɟɝɭɥɢɪɭɸɳɢɟ ɩɨɬɨɤɢ ɪɚɛɨɱɟɣ 
ɠɢɞɤɨɫɬɢ, ɰɢɪɤɭɥɢɪɭɸɳɢɟ ɜ ɤɨɧɬɭɪɟ ɨɛɪɚɬɧɨɣ 
ɫɜɹɡɢ, ɨɩɢɫɵɜɚɸɬɫɹ ɫɥɟɞɭɸɳɟɣ ɫɢɫɬɟɦɨɣ 
ɭɪɚɜɧɟɧɢɣ Д1Жμ 

QɊ-ɉɐ = Qɇ-Ɋ – QɋɅ – Qɍν            (10) 
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ɝɞɟ Qɇ-Ɋ – ɩɨɞɚɱɚ ɧɚɫɨɫɚν QɊ-ɉЦ – ɪɚɫɯɨɞ 
ɠɢɞɤɨɫɬɢ ɩɨɫɬɭɩɚɸɳɢɣ ɜ ɩɨɜɨɪɨɬɧɵɣ 
ɝɢɞɪɨɰɢɥɢɧɞɪν QɋɅ – ɪɚɫɯɨɞ ɠɢɞɤɨɫɬɢ, 
ɩɨɫɬɭɩɚɸɳɟɣ ɧɚ ɫɥɢɜν Qɍ – ɭɬɟɱɤɢ ɪɚɛɨɱɟɣ 
ɠɢɞɤɨɫɬɢν ЩɊ-ɇ  – ɞɚɜɥɟɧɢɟ ɦɟɠɞɭ ɧɚɫɨɫɨɦ ɢ 
ɪɚɫɩɪɟɞɟɥɢɬɟɥɟɦν ЩɉЦ-Ɋ – ɞɚɜɥɟɧɢɟ ɦɟɠɞɭ 
ɪɚɫɩɪɟɞɟɥɢɬɟɥɟɦ ɢ ɩɨɜɨɪɨɬɧɵɦ ɰɢɥɢɧɞɪɨɦν 
ЩɋɅ – ɞɚɜɥɟɧɢɟ ɜ ɫɥɢɜɧɨɣ ɝɢɞɪɨɥɢɧɢɢν B – 
ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɢɧɟɪɰɢɨɧɧɨɫɬɶ 
ɫɬɨɥɛɚ ɠɢɞɤɨɫɬɢν ПɊ – ɩɥɨɳɚɞɶ ɩɪɨɯɨɞɧɵɯ 
ɫɟɱɟɧɢɣ ɭɩɪɚɜɥɹɸɳɢɯ ɤɚɧɚɥɨɜν ȝ – 
ɤɨɷɮɮɢɰɢɟɧɬ ɪɚɫɯɨɞɚν ρ – ɩɥɨɬɧɨɫɬɶ ɪɚɛɨɱɟɣ 
ɠɢɞɤɨɫɬɢν Фɍ – ɤɨɷɮɮɢɰɢɟɧɬ ɭɬɟɱɟɤν rȽ – 
ɪɚɞɢɭɫ ɝɢɥɶɡɵν rɁ – ɪɚɞɢɭɫ ɡɨɥɨɬɧɢɤɚν Ȟ – 
ɤɢɧɟɦɚɬɢɱɟɫɤɚɹ ɜɹɡɤɨɫɬɶ ɠɢɞɤɨɫɬɢν l – ɞɥɢɧɚ 
ɫɨɩɪɹɠɟɧɢɹν ε – ɤɨɷɮɮɢɰɢɟɧɬ 
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ɷɤɫɰɟɧɬɪɢɫɢɬɟɬɚ. 
ɇɟɥɢɧɟɣɧɚɹ ɫɬɚɬɢɱɟɫɤɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ 
ɭɩɪɚɜɥɹɸɳɢɯ ɤɚɧɚɥɨɜ ɝɢɞɪɨɪɚɫɩɪɟɞɟɥɢɬɟɥɹ 
ɜ ɫɥɭɱɚɟ ɩɟɪɟɤɪɵɬɢɹ ɨɬɜɟɪɫɬɢɣ ɜ ɝɢɥɶɡɟ 
ɩɚɡɚɦɢ ɧɚ ɡɨɥɨɬɧɢɤɟ ɜɵɝɥɹɞɢɬ ɫɥɟɞɭɸɳɢɦ 
ɨɛɪɚɡɨɦ Д4, 7Жμ 
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 (15) 
ɝɞɟ Пɍ – ɩɥɨɳɚɞɶ ɱɟɪɟɡ ɤɨɬɨɪɭɸ 

ɩɪɨɢɫɯɨɞɹɬ ɭɬɟɱɤɢ ɪɚɛɨɱɟɣ ɠɢɞɤɨɫɬɢν ПMAБ – 
ɦɚɤɫɢɦɚɥɶɧɚɹ ɩɥɨɳɚɞɶ ɩɪɨɯɨɞɧɵɯ ɫɟɱɟɧɢɣν г 
– ɱɢɫɥɨ ɭɩɪɚɜɥɹɸɳɢɯ ɞɪɨɫɫɟɥɟɣν НɊ – 
ɞɢɚɦɟɬɪ ɨɬɜɟɪɫɬɢɣ ɭɩɪɚɜɥɹɸɳɢɯ ɞɪɨɫɫɟɥɟɣ. 

ɉɨɜɨɪɨɬɧɵɣ ɝɢɞɪɨɰɢɥɢɧɞɪ 
Ⱦɥɹ ɨɫɭɳɟɫɬɜɥɟɧɢɹ ɝɢɞɪɨɨɛɴɟɦɧɨɣ 

ɨɛɪɚɬɧɨɣ ɫɜɹɡɢ ɜ ɉȽ ɩɪɟɞɭɫɦɨɬɪɟɧ 
ɩɨɜɨɪɨɬɧɵɣ ɝɢɞɪɨɰɢɥɢɧɞɪ. ɉɨɜɨɪɨɬɧɵɦ 
ɝɢɞɪɨɰɢɥɢɧɞɪɨɦ ɧɚɡɵɜɚɟɬɫɹ ɨɛɴɟɦɧɵɣ 
ɝɢɞɪɨɞɜɢɝɚɬɟɥɶ, ɭ ɤɨɬɨɪɨɝɨ ɭɝɨɥ ɩɨɜɨɪɨɬɚ 
ɜɵɯɨɞɧɨɝɨ ɜɚɥɚ ɨɝɪɚɧɢɱɟɧ (ɞɨ 3600). 
ɉɨɜɨɪɨɬɧɵɣ ɰɢɥɢɧɞɪ ɭɫɬɚɧɨɜɥɟɧ ɜ ɤɨɧɬɭɪ 
ɨɬɪɢɰɚɬɟɥɶɧɨɣ ɨɛɪɚɬɧɨɣ ɫɜɹɡɢ ɢ 
ɨɫɭɳɟɫɬɜɥɹɟɬ ɩɨɜɨɪɨɬ ɝɢɥɶɡɵ 
ɪɚɫɩɪɟɞɟɥɢɬɟɥɹ ɫ ɰɟɥɶɸ ɪɟɝɭɥɢɪɨɜɚɧɢɹ 
ɪɚɫɯɨɞɚ ɪɚɛɨɱɟɣ ɠɢɞɤɨɫɬɢ, ɩɨɞɚɜɚɟɦɨɣ ɜ 
ɪɚɛɨɱɢɣ ɝɢɞɪɨɰɢɥɢɧɞɪ. Ɉɛɪɚɬɧɚɹ ɫɜɹɡɶ 
ɩɨɡɜɨɥɹɟɬ ɧɟ ɬɨɥɶɤɨ ɩɨɡɢɰɢɨɧɢɪɨɜɚɬɶ ɲɬɨɤ 
ɪɚɛɨɱɟɝɨ ɝɢɞɪɨɰɢɥɢɧɞɪɚ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 
ɭɝɥɚ ɩɨɜɨɪɨɬɚ ɪɭɤɨɹɬɤɢ ɭɩɪɚɜɥɟɧɢɹ, ɧɨ ɢ 
ɪɟɝɭɥɢɪɨɜɚɬɶ ɫɤɨɪɨɫɬɶ ɟɝɨ 
ɜɵɞɜɢɠɟɧɢɹ/ɜɬɹɝɢɜɚɧɢɹ. 

ɉɨɜɨɪɨɬɧɵɣ ɝɢɞɪɨɰɢɥɢɧɞɪ ɨɩɢɫɵɜɚɟɬɫɹ 
ɭɪɚɜɧɟɧɢɟɦ ɧɟɪɚɡɪɵɜɧɨɫɬɢ ɩɨɬɨɤɚ ɪɚɛɨɱɟɣ 
ɠɢɞɤɨɫɬɢ ɫ ɭɱɟɬɨɦ ɭɬɟɱɟɤ ɢ ɩɟɪɟɬɟɱɟɤ ɢ 
ɭɪɚɜɧɟɧɢɟɦ ɞɜɢɠɟɧɢɹ ɜɵɯɨɞɧɨɝɨ ɡɜɟɧɚ Д7,8Жμ 

Qɉɐ-Ɋɇ = QɊ-ɉɐ – Qɍ ɉɐ – QɉЕɊ ɉɐν          (16) 
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ν (18) 

Qɍ ɉɐ = kɍ ɉɐ (ɪɉɐ-Ɋ – ɪɊɇ-ɉɐ)ν           (19) 
QɉЕɊ ɉɐ = kɉЕɊ ɉɐ (ɪɉɐ-Ɋ – ɪɊɇ-ɉɐ),          (20) 

 

ɝɞɟ Qɍ ɉЦ ɢ QɉȿɊ ɉЦ – ɪɚɫɯɨɞɵ ɭɬɟɱɟɤ ɢ 
ɩɟɪɟɬɟɱɟɤ ɜ ɩɨɜɨɪɨɬɧɨɦ ɝɢɞɪɨɰɢɥɢɧɞɪɟ 
ɫɨɨɬɜɟɬɫɬɜɟɧɧɨν Фɍ ɉЦ ɢ ФɉȿɊ ɉЦ – 
ɤɨɷɮɮɢɰɢɟɧɬɵ ɭɬɟɱɟɤ ɢ ɩɟɪɟɬɟɱɟɤν R ɢ r – 

ɛɨɥɶɲɨɣ ɢ ɦɚɥɵɣ ɪɚɞɢɭɫɵν Л – ɲɢɪɢɧɚ 
ɩɥɚɫɬɢɧɵν СɉЦ – ɤɨɷɮɮɢɰɢɟɧɬ ɜɹɡɤɨɝɨ ɬɪɟɧɢɹν 
RɉЦ – ɫɢɥɚ ɫɭɯɨɝɨ ɬɪɟɧɢɹ ɜ ɭɩɥɨɬɧɟɧɢɹɯ 
ɩɥɚɫɬɢɧɵ. 

Ƚɢɞɪɨɰɢɥɢɧɞɪ 
Ⱦɢɧɚɦɢɤɚ ɝɢɞɪɨɰɢɥɢɧɞɪɚ ɦɨɠɟɬ ɛɵɬɶ 

ɨɩɢɫɚɧɚ ɩɨɫɪɟɞɫɬɜɨɦ ɭɪɚɜɧɟɧɢɹ 
ɩɨɫɬɭɩɚɬɟɥɶɧɨɝɨ ɞɜɢɠɟɧɢɹ ɩɨɪɲɧɹ ɩɨɞ 
ɞɟɣɫɬɜɢɟɦ ɞɚɜɥɟɧɢɹ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 
ɜɧɟɲɧɟɣ ɧɚɝɪɭɡɤɢ, ɫɭɯɨɝɨ ɢ ɜɹɡɤɨɝɨ ɬɪɟɧɢɹ ɢ 
ɭɪɚɜɧɟɧɢɣ ɪɚɫɯɨɞɨɜ ɧɚ ɜɯɨɞɟ ɢ ɜɵɯɨɞɟ ɫ 
ɭɱɟɬɨɦ ɫɠɢɦɚɟɦɨɫɬɢ ɠɢɞɤɨɫɬɢ ɜ ɩɨɥɨɫɬɹɯ 
Д5,3Жμ 
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       (23) 

ɝɞɟ г – ɩɟɪɟɦɟɳɟɧɢɟ ɲɬɨɤɚ 
ɝɢɞɪɨɰɢɥɢɧɞɪɚν m – ɩɪɢɜɟɞɟɧɧɚɹ ɤ ɲɬɨɤɭ 
ɦɚɫɫɚ ɩɨɞɜɢɠɧɵɯ ɱɚɫɬɟɣ ɝɢɞɪɨɰɢɥɢɧɞɪɚν D – 
ɞɢɚɦɟɬɪ ɩɨɪɲɧɹν Н – ɞɢɚɦɟɬɪ ɲɬɨɤɚν СЦ – 
ɤɨɷɮɮɢɰɢɟɧɬ ɜɹɡɤɨɝɨ ɬɪɟɧɢɹν RɌɊ ɉ ɢ RɌɊ ɒ – 
ɫɢɥɚ ɫɭɯɨɝɨ ɬɪɟɧɢɹ ɜ ɭɩɥɨɬɧɟɧɢɹɯ 
ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɩɨɪɲɧɹ ɢ ɲɬɨɤɚν F – ɫɢɥɚ ɧɚ 
ɲɬɨɤɟ ɝɢɞɪɨɰɢɥɢɧɞɪɚν ФɍɉɊ – ɤɨɷɮɮɢɰɢɟɧɬ 
ɭɩɪɭɝɨɫɬɢ ɩɨɥɨɫɬɟɣ ɫ ɠɢɞɤɨɫɬɶɸν ФɉȿɊ – 
ɤɨɷɮɮɢɰɢɟɧɬ ɩɟɪɟɬɟɱɟɤ ɩɨɥɨɫɬɟɣ ɫ 
ɠɢɞɤɨɫɬɶɸ. 

Ɏɨɪɦɢɪɨɜɚɧɢɟ ɨɛɨɛщɟɧɧɨɣ 
ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ ɦɨɞɟɥɢ 

ɂɡ ɛɚɡɨɜɵɯ ɦɨɞɭɥɟɣ ɝɢɞɪɨɷɥɟɦɟɧɬɨɜ ɧɚ 
ɨɫɧɨɜɟ ɛɥɨɤ-ɫɯɟɦɵ (ɪɢɫɭɧɨɤ 3) ɦɨɠɟɬ ɛɵɬɶ 
ɫɢɧɬɟɡɢɪɨɜɚɧɚ ɨɛɨɛɳɟɧɧɚɹ ɦɚɬɟɦɚɬɢɱɟɫɤɚɹ 
ɦɨɞɟɥɶ ɉȽ.  

Ɉɛɴɟɞɢɧɟɧɢɟ ɛɚɡɨɜɵɯ ɦɨɞɭɥɟɣ, 
ɩɪɟɞɫɬɚɜɥɹɸɳɢɯ ɫɨɛɨɣ ɷɥɟɦɟɧɬɨɜ ɉȽ, ɜ 
ɟɞɢɧɭɸ ɦɚɬɟɦɚɬɢɱɟɫɤɭɸ ɦɨɞɟɥɶ 
ɩɪɨɢɡɜɨɞɢɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫɨ ɫɥɟɞɭɸɳɢɦɢ 
ɩɪɢɧɰɢɩɚɦɢμ ɞɥɹ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ 
ɫɨɟɞɢɧɟɧɧɵɯ ɛɚɡɨɜɵɯ ɦɨɞɭɥɟɣ ɜɵɯɨɞɧɵɟ 
ɩɚɪɚɦɟɬɪɵ ɩɪɟɞɵɞɭɳɟɝɨ ɷɥɟɦɟɧɬɚ ɹɜɥɹɸɬɫɹ 
ɜɯɨɞɧɵɦɢ ɩɚɪɚɦɟɬɪɚɦɢ ɩɨɫɥɟɞɭɸɳɟɝɨ, 
ɩɨɷɬɨɦɭ ɛɥɨɤɢ ɷɥɟɦɟɧɬɨɜ ɫɨɟɞɢɧɹɸɬɫɹ ɜ 
ɭɡɥɚɯ, ɜ ɤɨɬɨɪɵɯ ɫɯɨɞɹɬɫɹ ɨɞɧɨɢɦɟɧɧɵɟ 
ɜɯɨɞɧɵɟ ɢ ɜɵɯɨɞɧɵɟ ɫɢɝɧɚɥɵν ɞɥɹ 
ɩɚɪɚɥɥɟɥɶɧɨ ɫɨɟɞɢɧɟɧɧɵɯ ɛɚɡɨɜɵɯ ɦɨɞɭɥɟɣ 
ɫɢɝɧɚɥɵ ɧɚ ɜɯɨɞɟ ɪɚɡɜɟɬɜɥɹɸɬɫɹ, ɧɚ ɜɵɯɨɞɟ 
– ɫɭɦɦɢɪɭɸɬɫɹ. 

ȼɵɜɨɞ 
ȼ ɫɬɚɬɶɟ ɩɪɢɜɟɞɟɧɵ ɪɚɫɱɟɬɧɚɹ ɫɯɟɦɚ ɢ 

ɫɯɟɦɵ ɫɜɹɡɟɣ, ɚ ɬɚɤ ɠɟ ɭɪɚɜɧɟɧɢɹ ɛɚɡɨɜɵɯ 
ɝɢɞɪɨɷɥɟɦɟɧɬɨɜ, ɜɯɨɞɹɳɢɯ ɜ ɫɨɫɬɚɜ ɉȽ. 



ɂɇɎɈɊɆȺɌɂɄȺ, ȼɕɑɂɋɅɂɌȿɌȿɅɖɇȺə ɌȿɏɇɂɄȺ ɂ ɍɉɊȺȼɅȿɇɂȿ 
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 ȼɵɛɪɚɧɧɵɣ ɩɪɢ ɦɚɬɟɦɚɬɢɱɟɫɤɨɦ 
ɦɨɞɟɥɢɪɨɜɚɧɢɢ ɩɨɞɯɨɞ ɩɨɡɜɨɥɹɟɬ 
ɫɢɧɬɟɡɢɪɨɜɚɬɶ ɦɚɬɟɦɚɬɢɱɟɫɤɭɸ ɦɨɞɟɥɶ ɢ 
ɦɨɠɟɬ ɛɵɬɶ ɩɪɢɦɟɧɟɧ ɩɪɢ ɦɨɞɟɥɢɪɨɜɚɧɢɢ 
ɝɢɞɪɨɩɪɢɜɨɞɚ ɥɸɛɨɣ ɫɬɪɭɤɬɭɪɵ ɢ ɫɥɨɠɧɨɫɬɢ. 
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MATHEMATICAL MODEL OF POSITION 

HВDRAULIC DRIVE 
 

A.V. ГСНКnШv 

AЛЬtЫКМt. TСО КrЭТМlО ЩrОsОnЭs К mКЭСОmКЭТМКl 
mШНОl ШП ЭСО ЩШsТЭТШn СвНrКЮlТМ НrТvО, ТnМlЮНТnР К 
ПООНЛКМФ lШШЩ rШЭКrв МвlТnНОr. A НОsТРn sМСОmО, 
МШmЩТlОН Шn ЭСО ЛКsТs ШП ЭСО МШnМОЩЭ НОvОlШЩОН Лв ЭСО 
СвНrКЮlТМ МТrМЮТЭ ШП СвНrКЮlТМ НrТvО ЩШsТЭТШn, Кs аОll Кs 
ЭСО НТКРrКm ШП МШnnОМЭТШns ШП ОlОmОnЭs ЭСКЭ КllШаs ЭСО 
НОvОlШЩmОnЭ ШП К РОnОrКlТгОН mКЭСОmКЭТМКl mШНОl, 
аСТМС Тs МШmЩШsОН ШП mКЭСОmКЭТМКl mШНОls ШП 
sОЩКrКЭО СвНrКЮlТМ ОlОmОnЭs Тn К mШНЮlКr ПКsСТШn. TСО 
НвnКmТМs ШП ОКМС СвНrКЮlТМ ОlОmОnЭs, аСТМС Тs ЩКrЭ ШП 
ЭСО НrТvО Тs НОsМrТЛОН Лв sвsЭОms ШП НТППОrОnЭТКl КnН 
КlРОЛrКТМ ОqЮКЭТШns. 

 
KОваoЫНЬ: СвНrКЮlТМ, mКЭСОmКЭТМКl mШНОl, 

НТППОrОnЭТКl ОqЮКЭТШns, ЭСО НОsТРn sМСОmО. 
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