
ɌɊȺɇɋɉɈɊɌɇɈȿ, ȽɈɊɇɈȿ ɂ ɋɌɊɈɂɌȿɅɖɇɈȿ ɆȺɒɂɇɈɋɌɊɈȿɇɂȿ 
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ɇɢɤɨɥɚɟɜ ȼɢɤɬɨɪ Ⱥɥɟɤɫɚɧɞɪɨɜɢɱ – ɞɨɤɬɨɪ 
ɬɟɯɧɢɱɟɫɤɢɯ ɧɚɭɤ, ɩɪɨɮɟɫɫɨɪ, ɩɪɨɮɟɫɫɨɪ ɤɚɮɟɞɪɵ 
ɬɟɨɪɟɬɢɱɟɫɤɨɣ ɦɟɯɚɧɢɤɢ, Ɉɦɫɤɨɝɨ ɝɨɫɭɞɚɪɫɬɜɟɧ-
ɧɨɝɨ ɭɧɢɜɟɪɫɢɬɟɬɚ ɩɭɬɟɣ ɫɨɨɛɳɟɧɢɹ. Ɉɫɧɨɜɧɵɟ 
ɧɚɩɪɚɜɥɟɧɢɹ ɧɚɭɱɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ: ɞɢɧɚɦɢɤɚ  

ɬɪɚɧɫɩɨɪɬɧɵɯ ɷɤɢɩɚɠɟɣ ɢ ɬɪɚɧɫɩɨɪɬɧɵɯ ɫɢɫɬɟɦ, 
ɜɢɛɪɨɡɚɳɢɬɚ.  Ɉɛɳɟɟ ɤɨɥɢɱɟɫɬɜɨ ɪɚɛɨɬ:386 . 
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ɋɌȿɇȾ ȾɅə ɂɋɋɅȿȾɈȼȺɇɂə  
ɄɈɆȻɂɇɂɊɈȼȺɇɇɈɃ ɋɂɋɌȿɆɕ ȼɂȻɊɈɁȺɓɂɌɕ  

ɈɉȿɊȺɌɈɊȺ ɌɊȺɇɋɉɈɊɌɇɈ-ɌȿɏɇɈɅɈȽɂɑȿɋɄɂɏ ɆȺɒɂɇ  
 

ɘ.Ⱥ. Ȼɭɪɶɹɧ1, ȼ.ɇ. ɋɨɪɨɤɢɧ1, ɇ.ȼ. Ɂɚɯɚɪɟɧɤɨɜ1, Ⱥ.Ɏ. Ɂɟɥɨɜ2 
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Аɧɧɨɬɚɰиɹ. ɋɬɚɬɶɹ ɩɨɫɜɹɳɟɧɚ ɪɚɡɪɚɛɨɬɤɟ ɫɬɪɭɤɬɭɪɵ ɢ ɨɩɢɫɚɧɢɸ ɬɟɯɧɢɱɟɫɤɢɯ 
ɪɟɲɟɧɢɣ, ɢɫɩɨɥɶɡɨɜɚɧɧɵɯ ɩɪɢ ɫɨɡɞɚɧɢɢ ɫɬɟɧɞɚ ɞɥɹ ɢɫɫɥɟɞɨɜɚɧɢɹ ɞɢɧɚɦɢɤɢ ɤɨɦɛɢɧɢ-
ɪɨɜɚɧɧɨɣ ɫɢɫɬɟɦɵ ɜɢɛɪɨɡɚɳɢɬɵ ɨɩɟɪɚɬɨɪɨɜ ɬɪɚɧɫɩɨɪɬɧɨ-ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɦɚɲɢɧ, 
ɢɫɩɨɥɶɡɭɟɦɵɯ ɜ ɫɬɪɨɢɬɟɥɶɫɬɜɟ. ȼ ɤɚɱɟɫɬɜɟ ɫɢɥɨɜɵɯ ɷɥɟɦɟɧɬɨɜ ɩɚɫɫɢɜɧɨɣ ɢ ɚɤɬɢɜ-
ɧɨɣ ɫɢɫɬɟɦ ɜɢɛɪɨɡɚɳɢɬɵ ɩɪɟɞɥɚɝɚɟɬɫɹ ɢɫɩɨɥɶɡɨɜɚɬɶ ɪɟɡɢɧɨɤɨɪɞɧɵɟ ɨɛɨɥɨɱɤɢ. 
ɋɬɪɭɤɬɭɪɚ ɫɬɟɧɞɚ ɞɨɥɠɧɚ ɩɨɡɜɨɥɢɬɶ ɨɰɟɧɢɬɶ ɜɤɥɚɞ ɤɚɤ ɩɚɫɫɢɜɧɨɣ, ɬɚɤ ɢ ɚɤɬɢɜɧɨɣ 
ɫɢɫɬɟɦɵ ɜɢɛɪɨɡɚɳɢɬɵ ɜ ɨɛɳɢɣ ɩɪɨɰɟɫɫ ɩɨɞɚɜɥɟɧɢɹ ɤɨɥɟɛɚɧɢɣ. 

 

Ʉɥɸчɟɜɵɟ ɫɥɨɜɚ: ɜɢɛɪɨɡɚɳɢɬɚ, ɪɟɡɢɧɨɤɨɪɞɧɚɹ ɨɛɨɥɨɱɤɚ, ɷɥɟɤɬɪɨɝɢɞɪɚɜɥɢɱɟɫɤɢɣ 
ɩɪɢɜɨɞ, ɡɨɥɨɬɧɢɤɨɜɵɣ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶ.  
 

ȼɜɟɞɟɧɢɟ 
ȼɢɛɪɨɡɚɳɢɬɚ ɨɩɟɪɚɬɨɪɨɜ ɡɟɦɥɟɪɨɣɧɨ-

ɬɪɚɧɫɩɨɪɬɧɵɯ ɢ ɞɪɭɝɢɯ ɦɚɲɢɧ, ɢɫɩɨɥɶɡɭɟɦɵɯ 
ɜ ɫɬɪɨɢɬɟɥɶɫɬɜɟ ɢ ɫɨɞɟɪɠɚɧɢɢ ɞɨɪɨɝ, ɢɦɟɟɬ 
ɢɫɤɥɸɱɢɬɟɥɶɧɨ ɜɚɠɧɨɟ ɡɧɚɱɟɧɢɟ [1]. Кɪɨɦɟ 
ɬɨɝɨ, ɜ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɫɭɳɟɫɬɜɟɧɧɨ ɜɨɡ-
ɪɨɫɥɚ ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɜ ɡɚɳɢɬɟ ɨɬ ɜɢɛɪɚɰɢɣ 
(ɦɢɤɪɨɭɫɤɨɪɟɧɢɣ) ɧɚɭɱɧɨɣ ɚɩɩɚɪɚɬɭɪɵ ɧɚ 
ɤɨɫɦɢɱɟɫɤɢɯ ɚɩɩɚɪɚɬɚɯ, ɫɚɦɨɥɟɬɚɯ ɢ ɞɪɭɝɢɯ 
ɬɪɚɧɫɩɨɪɬɧɵɯ ɫɪɟɞɫɬɜɚɯ. 

Ⱦɥɹ ɡɚɳɢɬɵ ɨɩɟɪɚɬɨɪɨɜ ɦɚɲɢɧ, ɚ ɬɚɤɠɟ 
ɬɟɯɧɢɱɟɫɤɢɯ ɢ ɛɢɨɥɨɝɢɱɟɫɤɢɯ ɨɛɴɟɤɬɨɜ ɨɬ 
ɜɢɛɪɚɰɢɨɧɧɨɝɨ ɜɨɡɛɭɠɞɟɧɢɹ ɜ ɨɛɥɚɫɬɢ ɧɢɡɤɢɯ 
ɱɚɫɬɨɬ ɜ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɪɚɡɪɚɛɨɬɚɧɨ ɨɝ-
ɪɨɦɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɜɢɛɪɨɡɚɳɢɬɧɵɯ ɫɢɫɬɟɦ 
(ȼɁɋ), ɨɫɧɨɜɚɧɧɵɯ ɧɚ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɲɢɪɨɤɨ-
ɝɨ ɫɩɟɤɬɪɚ ɚɦɨɪɬɢɡɚɬɨɪɨɜ [2]. Ɍɚɤɢɟ ȼɁɋ ɩɨ-
ɥɭɱɢɥɢ ɧɚɡɜɚɧɢɟ ɩɚɫɫɢɜɧɵɯ. Ɉɞɧɚɤɨ ɢɯ ɩɪɢ-
ɦɟɧɟɧɢɟ ɜɨ ɦɧɨɝɢɯ ɫɥɭɱɚɹɯ ɨɤɚɡɵɜɚɟɬɫɹ ɦɚ-
ɥɨɷɮɮɟɤɬɢɜɧɵɦ, ɧɚɩɪɢɦɟɪ, ɜ ɢɧɮɪɚɧɢɡɤɨɦ 
ɱɚɫɬɨɬɧɨɦ ɞɢɚɩɚɡɨɧɟ, ɚ ɬɚɤɠɟ ɩɪɢ ɡɚɳɢɬɟ 
ɨɛɴɟɤɬɨɜ ɨɬ ɦɟɧɹɸɳɢɯɫɹ ɜɨ ɜɪɟɦɟɧɢ ɜɢɛɪɚ-
ɰɢɨɧɧɵɯ ɫɩɟɤɬɪɨɜ. 

Ⱦɥɹ ɪɟɲɟɧɢɹ ɡɚɞɚɱɢ ɫɧɢɠɟɧɢɹ ɧɢɡɤɨɱɚɫ-
ɬɨɬɧɵɯ ɜɢɛɪɚɰɢɣ, ɧɚɢɛɨɥɟɟ ɨɩɚɫɧɵɯ ɞɥɹ ɡɞɨ-
ɪɨɜɶɹ ɨɩɟɪɚɬɨɪɚ, ɧɚɯɨɞɹɬ ɜɫɟ ɛɨɥɶɲɟɟ ɩɪɢɦɟ-
ɧɟɧɢɟ ɚɤɬɢɜɧɵɟ ɜɢɛɪɨɡɚɳɢɬɧɵɟ ɭɫɬɪɨɣɫɬɜɚ. 

ȼ ɫɢɫɬɟɦɚɯ ɚɤɬɢɜɧɨɣ ɜɢɛɪɨɡɚɳɢɬɵ (ɋȺȼ) 
ɮɨɪɦɢɪɭɸɬɫɹ ɜɨɡɞɟɣɫɬɜɢɹ, ɩɪɢɥɨɠɟɧɧɵɟ ɧɟ-

ɩɨɫɪɟɞɫɬɜɟɧɧɨ ɤ ɢɡɨɥɢɪɭɟɦɨɦɭ ɨɛɴɟɤɬɭ ɧɚ-
ɪɹɞɭ ɫ ɜɵɧɭɠɞɚɸɳɢɦɢ ɫɢɥɚɦɢ ɫ ɰɟɥɶɸ ɢɯ 
ɤɨɦɩɟɧɫɚɰɢɢ. ȼ ɋȺȼ ɷɧɟɪɝɢɹ ɜɧɟɲɧɟɝɨ ɢɫ-
ɬɨɱɧɢɤɚ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɜɯɨɞɢɬ ɜ ɷɧɟɪɝɟɬɢ-
ɱɟɫɤɢɣ ɛɚɥɚɧɫ. ɉɪɚɤɬɢɱɟɫɤɢ ɜɫɟɝɞɚ ɚɤɬɢɜɧɚɹ 
ɜɢɛɪɨɡɚɳɢɬɚ – ɪɟɡɭɥɶɬɚɬ ɫɨɜɨɤɭɩɧɨɝɨ ɞɟɣɫɬ-
ɜɢɹ ɚɤɬɢɜɧɵɯ ɢ ɩɚɫɫɢɜɧɵɯ ɷɥɟɦɟɧɬɨɜ. 

Ɋɚɡɪɚɛɨɬɤɟ ɨɞɧɨɝɨ ɢɡ ɜɚɪɢɚɧɬɨɜ ɩɨɫɬɪɨɟ-
ɧɢɹ ɤɨɦɛɢɧɢɪɨɜɚɧɧɨɣ ɫɢɫɬɟɦɵ ɜɢɛɪɨɡɚɳɢɬɵ 
ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɪɟɡɢɧɨɤɨɪɞɧɵɯ ɨɛɨɥɨɱɟɤ 
ɩɨɫɜɹɳɟɧɚ ɧɚɫɬɨɹɳɚɹ ɪɚɛɨɬɚ. 

Ɉɫɧɨɜɧɚɹ чɚɫɬɶ (ɩɨɫɬɚɧɨɜɤɚ ɡɚɞɚчɢ) 
ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɲɢɪɨɤɨɟ ɪɚɫɩɪɨɫɬɪɚ-

ɧɟɧɢɟ ɩɨɥɭɱɢɥɢ ɪɟɡɢɧɨɤɨɪɞɧɵɟ ɨɛɨɥɨɱɤɢ 
(ɊКɈ) ɢɫɩɨɥɶɡɭɟɦɵɟ ɜ ɤɚɱɟɫɬɜɟ ɭɩɪɭɝɢɯ ɷɥɟ-
ɦɟɧɬɨɜ. ɗɬɢ ɭɫɬɪɨɣɫɬɜɚ ɨɛɥɚɞɚɸɬ ɜɵɫɨɤɨɣ 
ɝɪɭɡɨɩɨɞɴɟɦɧɨɫɬɶɸ ɢ ɧɚɞɟɠɧɨɫɬɶɸ, ɢɯ ɧɨ-
ɦɟɧɤɥɚɬɭɪɚ ɧɚɫɱɢɬɵɜɚɟɬ ɞɟɫɹɬɤɢ ɧɚɢɦɟɧɨɜɚ-
ɧɢɣ. ȼɨɡɦɨɠɧɨ ɬɚɤɠɟ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɊКɈ ɜ 
ɤɚɱɟɫɬɜɟ ɢɫɩɨɥɧɢɬɟɥɶɧɵɯ ɦɟɯɚɧɢɡɦɨɜ ɚɤɬɢɜ-
ɧɵɯ ɜɢɛɪɨɡɚɳɢɬɧɵɯ ɫɢɫɬɟɦ [3]. Ɉɧɢ ɫ ɭɫɩɟ-
ɯɨɦ ɡɚɦɟɧɹɸɬ ɩɧɟɜɦɨɰɢɥɢɧɞɪɵ ɩɪɢ ɨɝɪɚɧɢ-
ɱɟɧɧɨɦ ɯɨɞɟ ɩɨɪɲɧɹ. 

К ɧɟɞɨɫɬɚɬɤɚɦ ɊКɈ ɜ ɤɚɱɟɫɬɜɟ ɢɫɩɨɥɧɢ-
ɬɟɥɶɧɵɯ ɭɫɬɪɨɣɫɬɜ ɚɤɬɢɜɧɵɯ ɜɢɛɪɨɡɚɳɢɬɧɵɯ 
ɫɢɫɬɟɦ ɫɥɟɞɭɟɬ ɨɬɧɟɫɬɢ ɨɞɧɨɫɬɨɪɨɧɧɸɸ ɧɚ-
ɩɪɚɜɥɟɧɧɨɫɬɶ ɞɟɣɫɬɜɢɹ ɷɬɢɯ ɭɫɬɪɨɣɫɬɜ. ɉɪɢ 
ɩɨɞɚɱɟ ɞɚɜɥɟɧɢɹ ɝɚɡɚ ɨɧɢ ɦɨɝɭɬ ɫɨɡɞɚɜɚɬɶ 
ɭɫɢɥɢɟ ɬɨɥɶɤɨ ɜ ɨɞɧɨɦ ɧɚɩɪɚɜɥɟɧɢɢ. Ɉɛɪɚɬ-
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ɧɵɣ ɯɨɞ, ɩɪɢ ɫɧɹɬɢɢ ɞɚɜɥɟɧɢɹ, ɨɫɭɳɟɫɬɜɥɹ-
ɟɬɫɹ ɥɢɛɨ ɩɨɞ ɞɟɣɫɬɜɢɟɦ ɫɨɛɫɬɜɟɧɧɨɝɨ ɜɟɫɚ 
ɨɩɟɪɚɬɨɪɚ ɥɢɛɨ ɜɢɛɪɨɡɚɳɢɳɚɟɦɨɝɨ ɨɛɨɪɭɞɨ-
ɜɚɧɢɹ, ɥɢɛɨ ɩɨɞ ɞɟɣɫɬɜɢɟɦ ɞɨɩɨɥɧɢɬɟɥɶɧɨɝɨ 
ɭɩɪɭɝɨɝɨ ɷɥɟɦɟɧɬɚ. 

Ɉɞɧɚɤɨ ɜɨɡɦɨɠɧɨ ɩɪɢɦɟɧɟɧɢɟ ɊКɈ ɢ ɞɥɹ 
ɫɨɡɞɚɧɢɹ ɨɛɪɚɬɧɨɝɨ ɯɨɞɚ ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ 
ɪɟɜɟɪɫɨɪɚ, ɚɧɚɥɨɝɢɱɧɨɝɨ ɬɨɦɭ, ɤɨɬɨɪɵɣ ɭɫɬɚ-
ɧɚɜɥɢɜɚɸɬ ɧɚ ɪɚɡɪɵɜɧɵɯ ɦɚɲɢɧɚɯ ɞɥɹ ɫɠɚ-
ɬɢɹ ɨɛɪɚɡɰɨɜ. 

Кɨɦɩɨɧɨɜɤɚ ɫɬɟɧɞɚ, ɢɦɢɬɢɪɭɸɳɟɝɨ ɩɥɨ-
ɫɤɭɸ ɦɨɞɟɥɶ ɨɛɴɟɤɬɚ ɫ ɤɨɦɛɢɧɢɪɨɜɚɧɧɨɣ ɫɢɫ-
ɬɟɦɨɣ ɜɢɛɪɨɡɚɳɢɬɵ, ɫɨɫɬɨɹɳɟɣ ɢɡ ɩɚɫɫɢɜɧɨɣ 
ɢ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɩɚɪɚɥɥɟɥɶɧɨ ɟɣ ɚɤɬɢɜɧɨɣ 
ɫɢɫɬɟɦ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫ. 1. ɇɚ ɫɬɚɧɢɧɟ 10 
ɡɚɤɪɟɩɥɟɧɵ, ɫ ɜɨɡɦɨɠɧɨɫɬɶɸ ɩɨɜɨɪɨɬɚ, ɜɟɪɯ-
ɧɹɹ 1 ɢ ɧɢɠɧɹɹ 2 ɛɚɥɤɢ. ɇɚ ɛɚɥɤɟ 2 ɭɫɬɚɧɨɜ-

ɥɟɧɚ ɊКɈ ɩɚɫɫɢɜɧɨɣ ɫɢɫɬɟɦɵ ɜɢɛɪɨɡɚɳɢɬɵ 5. 
ȼɟɪɯɧɹɹ ɊКɈ ɚɤɬɢɜɧɨɣ ɫɢɫɬɟɦɵ ɜɢɛɪɨɡɚɳɢ-
ɬɵ 6, ɜɡɚɢɦɨɞɟɣɫɬɜɭɟɬ ɫ ɜɟɪɯɧɟɣ ɛɚɥɤɨɣ, 
ɢɦɢɬɢɪɭɸɳɟɣ ɜɢɛɪɨɡɚɳɢɳɚɟɦɭɸ ɩɥɚɬɮɨɪɦɭ 
(ɤɪɟɫɥɨ ɨɩɟɪɚɬɨɪɚ), ɩɟɪɟɦɟɳɚɹ ɛɚɥɤɭ ɜɜɟɪɯ 
ɨɬɧɨɫɢɬɟɥɶɧɨ ɧɢɠɧɟɝɨ ɨɫɧɨɜɚɧɢɹ ɊКɈ. ɇɢɠ-
ɧɹɹ ɊКɈ ɚɤɬɢɜɧɨɣ ɫɢɫɬɟɦɵ ɜɢɛɪɨɡɚɳɢɬɵ 7, 
ɭɫɬɚɧɨɜɥɟɧɧɚɹ ɧɚ ɪɟɜɟɪɫɨɪɟ 4 ɭɩɢɪɚɹɫɶ ɜ 
ɧɢɠɧɸɸ ɛɚɥɤɭ, ɩɟɪɟɦɟɳɚɟɬ ɜɟɪɯɧɸɸ ɛɚɥɤɭ, 
ɩɪɢ ɩɨɞɚɱɟ ɞɚɜɥɟɧɢɹ ɜ ɊКɈ, ɜɧɢɡ. Ⱦɚɜɥɟɧɢɟ 
ɝɚɡɚ ɩɨɞɚɟɬɫɹ ɜ ɩɨɥɨɫɬɢ ɊКɈ ɚɤɬɢɜɧɨɣ ɫɢɫɬɟ-
ɦɵ ɱɟɪɟɡ ɡɨɥɨɬɧɢɤɨɜɵɣ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶ ɨɬ 
ɩɢɬɚɸɳɟɣ ɦɚɝɢɫɬɪɚɥɢ. Ⱦɚɜɥɟɧɢɟ ɜ ɊКɈ 5 
ɩɚɫɫɢɜɧɨɣ ɫɢɫɬɟɦɵ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɜ ɡɚɜɢ-
ɫɢɦɨɫɬɢ ɨɬ ɜɟɫɚ ɨɩɟɪɚɬɨɪɚ (ɝɪɭɡɚ 8) ɢ ɜ ɩɪɨ-
ɰɟɫɫɟ ɪɚɛɨɬɵ ɧɟ ɢɡɦɟɧɹɟɬɫɹ. 

 

 
 

Ɋɢɫ. 1. Кɨɦɩɨɧɨɜɤɚ ɫɬɟɧɞɚ: 
1 – ɜɟɪɯɧɹɹ ɛɚɥɤɚ, ɢɦɢɬɢɪɭɸɳɚɹ ɜɢɛɪɨɡɚɳɢɳɚɟɦɭɸ ɩɥɚɬɮɨɪɦɭ; 

2 – ɧɢɠɧɹɹ ɛɚɥɤɚ, ɢɦɢɬɢɪɭɸɳɚɹ ɫɬɨɥ; 3 – ɤɪɨɧɲɬɟɣɧ; 4 – ɪɟɜɟɪɫɨɪ; 
5 – ɊКɈ ɩɚɫɫɢɜɧɨɣ ɫɢɫɬɟɦɵ ɜɢɛɪɨɡɚɳɢɬɵ; 

6, 7 – ɜɟɪɯɧɹɹ ɢ ɧɢɠɧɹɹ ɊКɈ ɚɤɬɢɜɧɨɣ ɫɢɫɬɟɦɵ ɜɢɛɪɨɡɚɳɢɬɵ; 8 – ɝɪɭɡɵ; 
9 – ɫɢɥɨɜɨɣ ɝɢɞɪɨɰɢɥɢɧɞɪ; 10 – ɫɬɚɧɢɧɚ 

 
Ⱦɥɹ ɢɫɫɥɟɞɨɜɚɧɢɹ ɯɚɪɚɤɬɟɪɚ ɞɜɢɠɟɧɢɹ 

ɷɥɟɦɟɧɬɨɜ ɫɬɟɧɞɚ ɪɚɡɪɚɛɨɬɚɧ ɷɤɫɩɟɪɢɦɟɧ-
ɬɚɥɶɧɵɣ ɢɡɦɟɪɢɬɟɥɶɧɵɣ ɤɨɦɩɥɟɤɫ, ɤɨɬɨɪɵɣ 
ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɬɪɢ ɫɢɫɬɟɦɵ: ɫɢɫɬɟɦɭ ɜɨɡɛɭ-
ɠɞɟɧɢɹ ɤɨɥɟɛɚɧɢɣ, ɤɨɦɛɢɧɢɪɨɜɚɧɧɭɸ ɫɢɫɬɟ-
ɦɭ ɜɢɛɪɨɡɚɳɢɬɵ ɢ ɢɧɮɨɪɦɚɰɢɨɧɧɨ-
ɢɡɦɟɪɢɬɟɥɶɧɭɸ ɫɢɫɬɟɦɭ. 

ɗɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɣ ɤɨɦɩɥɟɤɫ ɩɪɟɞɫɬɚɜ-
ɥɹɟɬ ɫɨɛɨɣ ɛɥɨɱɧɭɸ ɫɬɪɭɤɬɭɪɭ, ɩɨɤɚɡɚɧɧɭɸ ɧɚ 
ɪɢɫ. 2, ɜ ɤɨɬɨɪɨɣ ɨɬɞɟɥɶɧɵɟ ɛɥɨɤɢ ɦɨɝɭɬ ɛɵɬɶ 
ɪɚɫɲɢɪɟɧɵ, ɡɚɦɟɧɟɧɵ ɢɥɢ ɦɨɞɢɮɢɰɢɪɨɜɚɧɵ 
ɩɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɢɡɦɟɧɟɧɢɹ ɭɫɥɨɜɢɣ ɩɨ-
ɫɬɚɜɥɟɧɧɨɣ ɡɚɞɚɱɢ. 

ɋɢɫɬɟɦɚ ɜɨɡɛɭɠɞɟɧɢɹ ɤɨɥɟɛɚɧɢɣ ɩɨɡɜɨ-
ɥɹɟɬ ɢɦɢɬɢɪɨɜɚɬɶ, ɤɚɤ ɝɚɪɦɨɧɢɱɟɫɤɢɟ ɜɨɡɞɟɣ-
ɫɬɜɢɹ, ɬɚɤ ɢ ɧɟɭɫɬɚɧɨɜɢɜɲɢɟɫɹ ɤɨɥɟɛɚɧɢɹ, 
ɬ.ɟ. ɟɞɢɧɢɱɧɵɟ ɢɥɢ ɜɨɡɞɟɣɫɬɜɢɹ ɨɬ ɧɟɪɨɜɧɨ-
ɫɬɟɣ ɞɨɪɨɠɧɨɝɨ ɩɨɥɨɬɧɚ. 

ɋɢɫɬɟɦɚ ɜɨɡɛɭɠɞɟɧɢɹ ɤɨɥɟɛɚɧɢɣ ɜɤɥɸɱɚ-
ɟɬ ɜ ɫɟɛɹ ɩɪɨɝɪɚɦɦɧɨɟ ɨɛɟɫɩɟɱɟɧɢɟ ZETLAB, 

ɭɫɬɚɧɨɜɥɟɧɧɨɟ ɜ ɗȼɆ ɞɥɹ ɦɨɞɭɥɹ Ⱥɐɉ/ɐȺɉ 
ZET230, ɷɥɟɤɬɪɨɧɧɭɸ ɫɯɟɦɭ ɭɩɪɚɜɥɟɧɢɹ ɡɨ-
ɥɨɬɧɢɤɨɦ ɝɢɞɪɨɰɢɥɢɧɞɪɚ, ɫɢɥɨɜɨɣ ɝɢɞɪɨɰɢ-
ɥɢɧɞɪ (ɢɫɩɨɥɶɡɨɜɚɧɚ ɪɭɥɟɜɚɹ ɦɚɲɢɧɤɚ     
КȺɍ-30Ȼ ɜɟɪɬɨɥɟɬɚ Ɇɂ-8) ɢ ɧɚɫɨɫɧɭɸ ɫɬɚɧ-
ɰɢɸ. 

Кɨɦɛɢɧɢɪɨɜɚɧɧɚɹ ɫɢɫɬɟɦɚ ɜɢɛɪɨɡɚɳɢɬɵ 
ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɭɫɬɪɨɣɫɬɜɨ ɩɨɞɚɜɥɟɧɢɹ 
ɤɨɥɟɛɚɧɢɣ ɜɟɪɯɧɟɣ ɛɚɥɤɢ, ɜ ɪɟɡɭɥɶɬɚɬɟ ɫɨ-
ɜɦɟɫɬɧɨɝɨ ɞɟɣɫɬɜɢɹ ɩɚɫɫɢɜɧɨɣ ɢ ɚɤɬɢɜɧɨɣ 
ɫɨɫɬɚɜɥɹɸɳɢɯ. 

ɂɧɮɨɪɦɚɰɢɨɧɧɨ-ɢɡɦɟɪɢɬɟɥɶɧɚɹ ɫɢɫɬɟɦɚ 
ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ: ɭɩɪɚɜɥɹɸɳɢɣ ɜɵɱɢɫɥɢɬɟɥɶ-
ɧɵɣ ɤɨɦɩɥɟɤɫ (ɍȼК) ɢ ɢɡɦɟɪɢɬɟɥɶɧɨ-
ɜɵɱɢɫɥɢɬɟɥɶɧɵɣ ɤɨɦɩɥɟɤɫ (ɂȼК) [4]. 

Ɉɛɳɢɦ ɢɧɫɬɪɭɦɟɧɬɨɦ ɞɥɹ ɜɵɩɨɥɧɟɧɢɹ 
ɜɫɟɯ ɨɩɟɪɚɰɢɣ ɹɜɥɹɟɬɫɹ ɂȼК, ɤɨɬɨɪɵɣ ɜɵ-
ɩɨɥɧɹɟɬ ɩɪɹɦɵɟ, ɤɨɫɜɟɧɧɵɟ, ɫɨɜɦɟɫɬɧɵɟ ɢ 
ɫɨɜɨɤɭɩɧɵɟ ɢɡɦɟɪɟɧɢɹ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɜɟɥɢ-
ɱɢɧ, ɭɩɪɚɜɥɹɟɬ ɩɪɨɰɟɫɫɨɦ ɢɯ ɢɡɦɟɪɟɧɢɹ, ɜɵ-



ɌɊȺɇɋɉɈɊɌɇɈȿ, ȽɈɊɇɈȿ ɂ ɋɌɊɈɂɌȿɅɖɇɈȿ ɆȺɒɂɇɈɋɌɊɈȿɇɂȿ 
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ɞɚɟɬ ɪɟɡɭɥɶɬɚɬɵ ɢɡɦɟɪɟɧɢɣ ɨɩɟɪɚɬɨɪɭ ɜ ɡɚ-
ɞɚɧɧɨɦ ɜɢɞɟ. 

ɍȼК ɮɨɪɦɢɪɭɟɬ ɭɩɪɚɜɥɹɸɳɢɟ ɜɨɡɞɟɣɫɬ-
ɜɢɹ ɧɚ ɨɛɴɟɤɬ ɭɩɪɚɜɥɟɧɢɹ ɩɭɬɟɦ ɢɡɦɟɧɟɧɢɹ 
ɞɚɜɥɟɧɢɹ ɜɨɡɞɭɯɚ ɜ ɩɨɥɨɫɬɹɯ ɊКɈ ɚɤɬɢɜɧɨɣ 

ɫɢɫɬɟɦɵ. ɗɬɨɬ ɩɪɨɰɟɫɫ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɪɢ 
ɩɨɦɨɳɢ ɡɨɥɨɬɧɢɤɨɜɨɝɨ ɪɚɫɩɪɟɞɟɥɢɬɟɥɹ, 
ɭɩɪɚɜɥɹɟɦɨɝɨ ɷɥɟɤɬɪɨɝɢɞɪɚɜɥɢɱɟɫɤɨɣ ɫɢɫɬɟ-
ɦɨɣ. 

 
 

 
 

Ɋɢɫ. 2. ɋɬɪɭɤɬɭɪɚ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨɝɨ ɤɨɦɩɥɟɤɫɚ 
 

Кɨɦɛɢɧɢɪɨɜɚɧɧɚɹ ɜɢɛɪɨɡɚɳɢɬɧɚɹ ɫɢɫɬɟ-
ɦɚ ɫ ɭɩɪɚɜɥɟɧɢɟɦ ɩɨ ɫɢɝɧɚɥɚɦ ɫɤɨɪɨɫɬɢ ɩɟ-
ɪɟɦɟɳɟɧɢɹ ɜɟɪɯɧɟɣ ɛɚɥɤɢ ɢɡɨɛɪɚɠɟɧɧɚɹ ɧɚ 
ɪɢɫ. 3 ɪɚɛɨɬɚɟɬ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ: ɩɪɢ ɩɨ-
ɦɨɳɢ ɩɪɨɝɪɚɦɦɧɨɝɨ ɦɨɞɭɥɹ ɨɩɟɪɚɬɨɪ ɡɚɞɚɟɬ 
ɩɚɪɚɦɟɬɪɵ ɤɨɥɟɛɚɧɢɣ ɧɢɠɧɟɣ ɛɚɥɤɢ. ɉɨɞ 
ɞɟɣɫɬɜɢɟɦ ɲɬɨɤɚ ɫɢɥɨɜɨɝɨ ɝɢɞɪɨɰɢɥɢɧɞɪɚ 9 
ɧɢɠɧɹɹ ɛɚɥɤɚ 2 ɱɟɪɟɡ ɊКɈ ɩɚɫɫɢɜɧɨɣ ɜɢɛɪɨ-
ɡɚɳɢɬɧɨɣ ɫɢɫɬɟɦɵ 5, ɱɚɫɬɢɱɧɨ ɩɨɞɚɜɥɹɹ ɢɯ, 
ɩɟɪɟɞɚɟɬ ɜɵɧɭɠɞɟɧɧɵɟ ɤɨɥɟɛɚɧɢɹ ɜɟɪɯɧɟɣ 
ɛɚɥɤɟ 1. ɋɢɝɧɚɥ ɫ ɞɚɬɱɢɤɚ ɭɝɥɨɜɵɯ ɫɤɨɪɨɫɬɟɣ 
13, ɭɫɬɚɧɨɜɥɟɧɧɨɝɨ ɧɚ ɜɟɪɯɧɟɣ ɛɚɥɤɟ ɩɨɫɬɭ-
ɩɚɟɬ ɱɟɪɟɡ ɫɨɝɥɚɫɭɸɳɢɣ ɭɫɢɥɢɬɟɥɶ 11 ɧɚ 
ɜɯɨɞ ɦɢɤɪɨɤɨɧɬɪɨɥɥɟɪɚ 12. ȼ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 
ɜɟɥɢɱɢɧɵ ɫɢɝɧɚɥɚ ɞɚɬɱɢɤɚ ɲɬɨɤ ɫɢɥɨɜɨɝɨ 
ɝɢɞɪɨɰɢɥɢɧɞɪɚ ɧɚɱɢɧɚɟɬ ɩɟɪɟɦɟɳɚɬɶɫɹ ɧɚ 
ɜɟɥɢɱɢɧɭ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɭɸ ɭɩɪɚɜɥɹɸɳɟɦɭ 
ɫɢɝɧɚɥɭ ɫ ɦɢɤɪɨɤɨɧɬɪɨɥɥɟɪɚ. ɍɩɪɚɜɥɹɸɳɢɣ 
ɫɢɝɧɚɥ ɤɨɪɪɟɤɬɢɪɭɟɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɩɨ-
ɥɨɠɟɧɢɟɦ ɲɬɨɤɚ ɝɢɞɪɨɰɢɥɢɧɞɪɚ (ɩɨɥɨɠɟɧɢɟɦ 
ɡɨɥɨɬɧɢɤɚ ɩɧɟɜɦɨɪɚɫɩɪɟɞɟɥɢɬɟɥɹ). Ⱦɥɹ ɷɬɨɝɨ 
ɜ ɦɢɤɪɨɤɨɧɬɪɨɥɥɟɪ ɩɨɞɚɟɬɫɹ ɢɧɮɨɪɦɚɰɢɹ ɫ 
ɞɚɬɱɢɤɚ ɩɟɪɟɦɟɳɟɧɢɹ ɲɬɨɤɚ ɝɢɞɪɨɰɢɥɢɧɞɪɚ. 
ɋɢɝɧɚɥ ɫ ɦɢɤɪɨɤɨɧɬɪɨɥɥɟɪɚ ɞɨɩɨɥɧɢɬɟɥɶɧɨ 
ɭɫɢɥɢɜɚɟɬɫɹ ɧɚ ɜɟɥɢɱɢɧɭ ɤɨɷɮɮɢɰɢɟɧɬɚ ɭɫɢ-

ɥɟɧɢɹ ɫɨɝɥɚɫɭɸɳɟɝɨ ɭɫɢɥɢɬɟɥɹ 11. ɉɪɢ ɷɬɨɦ 
ɲɬɨɤ ɱɟɪɟɡ ɦɟɯɚɧɢɱɟɫɤɢɣ ɪɵɱɚɝ, ɩɟɪɟɦɟɳɚɟɬ 
ɡɨɥɨɬɧɢɤ ɪɚɫɩɪɟɞɟɥɢɬɟɥɹ ɨɛɟɫɩɟɱɢɜɚɹ ɩɨɞɚ-
ɱɭ ɜɨɡɞɭɯɚ ɜ ɨɞɧɭ ɢɡ ɊКɈ ɚɤɬɢɜɧɨɣ ɫɢɫɬɟɦɵ, 
ɚ ɢɡ ɞɪɭɝɨɣ ɊКɈ ɜɵɩɭɫɤɚɟɬ ɟɝɨ ɜ ɚɬɦɨɫɮɟɪɭ. 

ȼ ɤɨɧɫɬɪɭɤɰɢɢ ɫɬɟɧɞɚ ɫɢɥɨɜɚɹ ɪɟɚɥɢɡɚ-
ɰɢɹ ɫɢɝɧɚɥɨɜ ɫɢɫɬɟɦɵ ɭɩɪɚɜɥɟɧɢɹ ɪɟɚɥɢɡɨ-
ɜɚɧɚ ɷɥɟɤɬɪɨɝɢɞɪɚɜɥɢɱɟɫɤɢɦɢ ɩɪɟɨɛɪɚɡɨɜɚ-
ɬɟɥɹɦɢ – ɤɨɦɛɢɧɢɪɨɜɚɧɧɵɦɢ ɚɝɪɟɝɚɬɚɦɢ 
ɭɩɪɚɜɥɟɧɢɹ КȺɍ-30Ȼ ɜɟɪɬɨɥɟɬɚ Ɇɂ-8 [5]. ɗɬɢ 
ɚɝɪɟɝɚɬɵ ɫɩɨɫɨɛɧɵ ɪɚɛɨɬɚɬɶ ɜ ɪɭɱɧɨɦ ɢ ɤɨɦ-
ɛɢɧɢɪɨɜɚɧɧɨɦ ɪɟɠɢɦɟ. ȼ ɤɨɦɛɢɧɢɪɨɜɚɧɧɨɦ 
ɪɟɠɢɦɟ ɨɧɢ ɪɚɛɨɬɚɸɬ ɫɨɜɦɟɫɬɧɨ ɫ ɚɜɬɨɩɢɥɨ-
ɬɨɦ ɢ ɪɭɱɧɵɦ ɭɩɪɚɜɥɟɧɢɟɦ. ɉɪɢ ɢɫɩɨɥɶɡɨɜɚ-
ɧɢɢ ɢɯ ɜ ɫɨɫɬɚɜɟ ɫɬɟɧɞɚ ɪɟɠɢɦ ɪɭɱɧɨɝɨ 
ɭɩɪɚɜɥɟɧɢɹ ɡɚɛɥɨɤɢɪɨɜɚɧ, ɚ ɭɩɪɚɜɥɟɧɢɟ 
ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɷɥɟɤɬɪɢɱɟɫɤɢɦɢ ɫɢɝɧɚɥɚɦɢ, 
ɚɧɚɥɨɝɢɱɧɵɦɢ ɭɩɪɚɜɥɹɸɳɢɦ ɫɢɝɧɚɥɚɦ ɚɜɬɨ-
ɩɢɥɨɬɚ. ɋɢɝɧɚɥɵ ɭɩɪɚɜɥɟɧɢɹ ɩɨɞɚɸɬɫɹ ɧɚ 
ɩɨɥɹɪɢɡɨɜɚɧɧɨɟ ɪɟɥɟ, ɤɨɬɨɪɨɟ ɩɪɟɨɛɪɚɡɭɟɬ 
ɢɯ ɜ ɩɨɫɬɭɩɚɬɟɥɶɧɨɟ ɞɜɢɠɟɧɢɟ ɡɨɥɨɬɧɢɤɚ. 
ɉɪɢ ɷɬɨɦ ɪɚɛɨɱɚɹ ɠɢɞɤɨɫɬɶ ɩɨɞɚɟɬɫɹ ɜ ɫɨɨɬ-
ɜɟɬɫɬɜɭɸɳɭɸ ɩɨɥɨɫɬɶ ɝɢɞɪɨɰɢɥɢɧɞɪɚ ɢ ɧɚ 
ɫɥɢɜ. 
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Ɋɢɫ. 3. Кɨɦɩɨɧɨɜɤɚ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨɝɨ ɤɨɦɩɥɟɤɫɚ ɫ ɋȺɍ ɩɨ ɫɤɨɪɨɫɬɢ: 
1 – ɜɟɪɯɧɹɹ ɛɚɥɤɚ, ɢɦɢɬɢɪɭɸɳɚɹ ɜɢɛɪɨɡɚɳɢɳɚɟɦɭɸ ɩɥɚɬɮɨɪɦɭ; 

2 – ɧɢɠɧɹɹ ɛɚɥɤɚ, ɢɦɢɬɢɪɭɸɳɚɹ ɫɬɨɥ; 3 – ɤɪɨɧɲɬɟɣɧ; 4 – ɪɟɜɟɪɫɨɪ; 
5 – ɊКɈ ɩɚɫɫɢɜɧɨɣ ɫɢɫɬɟɦɵ ɜɢɛɪɨɡɚɳɢɬɵ; 

6, 7 – ɜɟɪɯɧɹɹ ɢ ɧɢɠɧɹɹ ɊКɈ ɚɤɬɢɜɧɨɣ ɫɢɫɬɟɦɵ ɜɢɛɪɨɡɚɳɢɬɵ; 
8 – ɝɪɭɡɵ; 9, 15 – ɫɢɥɨɜɨɣ ɝɢɞɪɨɰɢɥɢɧɞɪ; 10 – ɫɬɚɧɢɧɚ; 

11 – ɫɨɝɥɚɫɭɸɳɢɟ ɭɫɢɥɢɬɟɥɢ; 12 – ɦɢɤɪɨɤɨɧɬɪɨɥɥɟɪ; 13 – ɞɚɬɱɢɤ ɭɝɥɨɜɨɣ ɫɤɨɪɨɫɬɢ; 
14 – ɩɨɞɚɱɚ ɜɨɡɞɭɯɚ ɜ ɊКɈ; 16 – ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɵɣ ɡɨɥɨɬɧɢɤ; 

17 – ɫɢɫɬɟɦɚ ɤɨɦɩɪɟɫɫɨɪ-ɪɟɫɢɜɟɪ; 18 – ɜɨɡɞɭɯɨɜɨɞɧɚɹ ɦɚɝɢɫɬɪɚɥɶ; 19 – ɪɵɱɚɝ 
 
Ɉɛɚ ɚɝɪɟɝɚɬɚ КȺɍ-30Ȼ, ɭɫɬɚɧɨɜɥɟɧɧɵɟ ɧɚ 

ɫɬɟɧɞɟ ɡɚɩɢɬɚɧɵ ɨɬ ɧɚɫɨɫɧɨɣ ɫɬɚɧɰɢɢ ɜɟɪɬɨ-
ɥɟɬɚ Ɇɂ-8. Ɇɚɤɫɢɦɚɥɶɧɵɣ ɯɨɞ ɲɬɨɤɚ ɫɨɫɬɚɜ-
ɥɹɟɬ 6 ɦɦ. 

Ƚɢɞɪɚɜɥɢɱɟɫɤɚɹ ɫɢɫɬɟɦɚ ɜɟɪɬɨɥɟɬɚ Ɇɂ-8 
ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɥɨɠɧɭɸ ɤɨɧɫɬɪɭɤɰɢɸ, ɫɨɫɬɨɹ-
ɳɭɸ ɢɡ ɨɫɧɨɜɧɨɣ ɢ ɞɭɛɥɢɪɭɸɳɟɣ ɫɢɫɬɟɦ Д6]. 
ɉɪɢ ɫɨɡɞɚɧɢɢ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨɝɨ ɤɨɦɩɥɟɤɫɚ 
ɢɫɩɨɥɶɡɨɜɚɥɚɫɶ ɬɨɥɶɤɨ ɨɫɧɨɜɧɚɹ ɫɢɫɬɟɦɚ. 
Ⱦɭɛɥɢɪɭɸɳɚɹ ɫɢɫɬɟɦɚ, ɨɛɟɫɩɟɱɢɜɚɸɳɚɹ ɩɢ-
ɬɚɧɢɟ ɤɨɦɛɢɧɢɪɨɜɚɧɧɵɯ ɭɫɢɥɢɬɟɥɟɣ ɩɪɢ ɜɵ-
ɯɨɞɟ ɢɡ ɫɬɪɨɹ ɨɫɧɨɜɧɨɣ ɫɢɫɬɟɦɵ ɛɵɥɚ ɨɬɤɥɸ-
ɱɟɧɚ. 

Ɉɫɨɛɟɧɧɨɫɬɶ ɪɚɛɨɬɵ ɝɢɞɪɨɫɢɫɬɟɦɵ ɜɟɪ-
ɬɨɥɟɬɚ Ɇɂ-8 ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɬɨɦ, ɱɬɨ ɞɚɜɥɟ-
ɧɢɟ ɜ ɫɢɫɬɟɦɟ ɧɟ ɹɜɥɹɟɬɫɹ ɩɨɫɬɨɹɧɧɵɦ. Ɉɧɨ 
ɞɨɜɨɞɢɬɫɹ ɞɨ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɡɧɚɱɟɧɢɹ 6,5 
Ɇɉɚ, ɡɚɪɹɠɚɸɬɫɹ ɩɧɟɜɦɨ-ɝɢɞɪɨɚɤɤɭɦɭɥɹɬɨɪɵ 
ɢ ɧɚɫɨɫ ɩɟɪɟɤɥɸɱɚɟɬɫɹ ɧɚ ɩɪɨɤɚɱɤɭ ɪɚɛɨɱɟɣ 
ɠɢɞɤɨɫɬɢ ɧɚ ɫɥɢɜ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɨɫɭɳɟɫɬɜ-
ɥɹɟɬɫɹ ɟɝɨ ɪɚɡɝɪɭɡɤɚ. ɉɢɬɚɧɢɟ ɫɢɫɬɟɦɵ ɨɫɭ-
ɳɟɫɬɜɥɹɟɬɫɹ ɡɚ ɫɱɟɬ ɷɧɟɪɝɢɢ ɩɧɟɜɦɨ-
ɝɢɞɪɨɚɤɤɭɦɭɥɹɬɨɪɨɜ. Кɨɝɞɚ ɞɚɜɥɟɧɢɟ ɜ ɝɢɞɪɨ-
ɫɢɫɬɟɦɟ ɫɧɢɠɚɟɬɫɹ ɞɨ 4,5 Ɇɉɚ ɧɚɫɨɫ ɫɧɨɜɚ 
ɜɤɥɸɱɚɟɬɫɹ ɧɚ ɩɨɞɚɱɭ ɪɚɛɨɱɟɣ ɠɢɞɤɨɫɬɢ ɜ 
ɝɢɞɪɨɫɢɫɬɟɦɭ. ɍɩɪɚɜɥɟɧɢɟ ɷɬɢɦ ɩɪɨɰɟɫɫɨɦ 
ɨɫɭɳɟɫɬɜɥɹɟɬ ɚɜɬɨɦɚɬ ȽȺ77ȼ ɪɚɡɝɪɭɡɤɢ ɧɚɫɨ-
ɫɚ ɭɫɬɚɧɨɜɥɟɧɧɵɣ ɜ ɝɢɞɪɨɫɢɫɬɟɦɟ. 

Ⱦɥɹ ɩɨɞɞɟɪɠɚɧɢɹ ɩɨɫɬɨɹɧɧɨɝɨ ɞɚɜɥɟɧɢɹ ɜ 
ɝɢɞɪɨɫɢɫɬɟɦɟ ɛɵɥɨ ɩɪɢɧɹɬɨ ɪɟɲɟɧɢɟ ɫɧɢɡɢɬɶ 
ɞɚɜɥɟɧɢɟ ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɪɟɞɨɯɪɚɧɢɬɟɥɶɧɨɝɨ 
ɤɥɚɩɚɧɚ ɞɨ 5 Ɇɉɚ. ɗɬɨ ɩɨɡɜɨɥɹɟɬ ɫɛɪɚɫɵɜɚɬɶ 
ɱɚɫɬɶ ɪɚɛɨɱɟɣ ɠɢɞɤɨɫɬɢ ɧɚ ɫɥɢɜ, ɚ ɪɟɝɭɥɹɬɨɪ 
ɪɚɛɨɬɚɟɬ ɜ ɲɬɚɬɧɨɦ ɪɟɠɢɦɟ, ɜɟɞɶ ɞɚɜɥɟɧɢɟ ɜ 

ɝɢɞɪɨɫɢɫɬɟɦɟ ɟɳɟ ɧɟ ɞɨɫɬɢɝɥɨ ɜɟɪɯɧɟɝɨ ɩɪɟ-
ɞɟɥɶɧɨɝɨ ɡɧɚɱɟɧɢɹ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɜ ɝɢɞɪɨɫɢɫ-
ɬɟɦɟ ɭɫɬɚɧɨɜɥɟɧɨ ɩɨɫɬɨɹɧɧɨɟ ɞɚɜɥɟɧɢɹ 5 Ɇɉɚ. 

Ɂɨɥɨɬɧɢɤ ɜ ɫɢɫɬɟɦɟ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɩɨɬɨ-
ɤɨɜ ɩɨɞɚɱɢ ɝɚɡɚ ɜ ɊКɈ ɢɝɪɚɟɬ ɤɥɸɱɟɜɭɸ ɪɨɥɶ. 

Ⱦɥɹ ɫɢɫɬɟɦ ɭɩɪɚɜɥɟɧɢɹ ɞɚɧɧɨɝɨ ɬɢɩɚ ɰɟ-
ɥɟɫɨɨɛɪɚɡɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɡɨɥɨɬɧɢɤɨɜɵɟ 
ɪɚɫɩɪɟɞɟɥɢɬɟɥɢ ɫ ɨɬɪɢɰɚɬɟɥɶɧɵɦ ɨɫɟɜɵɦ 
ɩɟɪɟɤɪɵɬɢɟɦ, ɭ ɤɨɬɨɪɵɯ ɲɢɪɢɧɚ ɩɪɨɬɨɱɤɢ 
ɛɨɥɶɲɟ ɲɢɪɢɧɵ ɩɨɹɫɤɨɜ. ɉɪɢ ɧɟɣɬɪɚɥɶɧɨɦ 
ɩɨɥɨɠɟɧɢɢ ɢɯ ɧɚɩɨɪɧɚɹ ɩɧɟɜɦɨɥɢɧɢɹ ɫɨɟɞɢ-
ɧɟɧɚ ɫɨ ɫɥɢɜɨɦ ɢ ɫ ɨɛɟɢɦɢ ɩɨɥɨɫɬɹɦɢ ɩɧɟɜ-
ɦɨɪɚɫɩɪɟɞɟɥɢɬɟɥɹ. ɉɪɢ ɷɬɨɦ ɝɚɡ ɱɟɪɟɡ ɡɚɡɨ-
ɪɵ ɧɟɩɪɟɪɵɜɧɨ ɩɨɫɬɭɩɚɟɬ ɧɚ ɫɥɢɜ, ɚ ɜ ɨɛɟɢɯ 
ɩɨɥɨɫɬɹɯ ɩɧɟɜɦɨɞɜɢɝɚɬɟɥɹ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ 
ɨɞɢɧɚɤɨɜɨɟ ɞɚɜɥɟɧɢɟ. ȼ ɩɟɧɜɦɨɪɚɫɩɪɟɞɟɥɢ-
ɬɟɥɹɯ ɫ ɬɚɤɢɦ ɡɨɥɨɬɧɢɤɨɦ ɡɨɧɚ ɧɟɱɭɜɫɬɜɢ-
ɬɟɥɶɧɨɫɬɢ ɫɜɨɞɢɬɫɹ ɤ ɦɢɧɢɦɭɦɭ, ɧɨ ɢɡ-ɡɚ 
ɫɥɢɜɚ ɝɚɡɚ ɱɚɫɬɶ ɦɨɳɧɨɫɬɢ ɬɟɪɹɟɬɫɹ. 

ȼ ɤɚɱɟɫɬɜɟ ɡɨɥɨɬɧɢɤɨɜɨɝɨ ɪɚɫɩɪɟɞɟɥɢɬɟ-
ɥɹ ɞɥɹ ɩɨɞɚɱɢ ɝɚɡɚ ɜ ɩɨɥɨɫɬɢ ɊКɈ ɚɤɬɢɜɧɨɣ 
ɫɢɫɬɟɦɵ ɜɢɛɪɨɡɚɳɢɬɵ ɧɚ ɫɬɟɧɞɟ ɢɫɩɨɥɶɡɨɜɚɧ 
ɤɥɚɩɚɧ ɭɩɪɚɜɥɟɧɢɹ ɝɢɞɪɨɭɫɢɥɢɬɟɥɹ ɪɭɥɟɜɨɝɨ 
ɭɩɪɚɜɥɟɧɢɹ ɚɜɬɨɦɨɛɢɥɹ ȽȺɁ-4301 [7], ɤɨɬɨ-
ɪɵɣ ɢɦɟɟɬ ɡɨɥɨɬɧɢɤ ɫ ɨɬɪɢɰɚɬɟɥɶɧɵɦ ɨɫɟɜɵɦ 
ɩɟɪɟɤɪɵɬɢɟɦ. 

Ɂɨɥɨɬɧɢɤ ɤɥɚɩɚɧɚ, ɩɨ ɪɢɫ. 4 ɦɨɠɟɬ ɩɟɪɟ-
ɦɟɳɚɬɶɫɹ ɨɬɧɨɫɢɬɟɥɶɧɨ ɤɨɪɩɭɫɚ 3 ɧɚ 1,5 ɦɦ ɜ 
ɨɛɟ ɫɬɨɪɨɧɵ ɨɬ ɫɪɟɞɧɟɝɨ ɩɨɥɨɠɟɧɢɹ. ɉɨɥɨɫɬɢ 
Ⱥ ɢ Ƚ ɤɨɪɩɭɫɚ 3 ɫɨɟɞɢɧɟɧɵ ɫ ɊКɈ ɚɤɬɢɜɧɨɣ 
ɫɢɫɬɟɦɵ ɜɢɛɪɨɡɚɳɢɬɵ, ɩɨɥɨɫɬɶ Ȼ – ɫ ɤɨɦ-
ɩɪɟɫɫɨɪɨɦ, ɩɨɥɨɫɬɶ ȼ – ɫ ɚɬɦɨɫɮɟɪɨɣ. ɉɪɢ 
ɧɟɣɬɪɚɥɶɧɨɦ ɩɨɥɨɠɟɧɢɢ ɡɨɥɨɬɧɢɤɚ ɪɚɛɨɱɟɟ 
ɬɟɥɨ ɨɬ ɤɨɦɩɪɟɫɫɨɪɚ ɩɨɫɬɭɩɚɟɬ ɜ ɩɨɥɨɫɬɶ Ȼ, 
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ɡɚɬɟɦ ɱɟɪɟɡ ɡɚɡɨɪɵ ɦɟɠɞɭ ɡɨɥɨɬɧɢɤɨɦ 1 ɢ 
ɤɨɪɩɭɫɨɦ ɜ ɩɨɥɨɫɬɢ Ⱥ ɢ Ƚ, ɢ, ɧɚɤɨɧɟɰ, ɜ ɩɨ-
ɥɨɫɬɶ ȼ, ɨɬɤɭɞɚ ɭɯɨɞɢɬ ɜ ɚɬɦɨɫɮɟɪɭ. ɉɪɢ 
ɷɬɨɦ ɞɚɜɥɟɧɢɟ ɜ ɩɨɥɨɫɬɹɯ Ⱥ ɢ Ƚ ɤɨɪɩɭɫɚ ɤɥɚ-
ɩɚɧɚ ɢ ɜ ɨɛɟɢɯ ɊКɈ ɨɞɢɧɚɤɨɜɨ. 

ɉɪɢ ɩɟɪɟɦɟɳɟɧɢɢ ɡɨɥɨɬɧɢɤɚ ɜ ɩɪɟɞɟɥɚɯ 
1,5 ɦɦ ɜ ɬɭ ɢɥɢ ɞɪɭɝɭɸ ɫɬɨɪɨɧɭ ɨɬ ɫɪɟɞɧɟɝɨ 

ɩɨɥɨɠɟɧɢɹ ɧɚɝɧɟɬɚɬɟɥɶɧɚɹ ɢ ɫɥɢɜɧɚɹ ɦɚɝɢɫɬ-
ɪɚɥɢ ɪɚɡɨɛɳɚɸɬɫɹ, ɚ ɪɚɛɨɱɟɟ ɬɟɥɨ ɢɡ ɤɥɚɩɚ-
ɧɚ ɭɩɪɚɜɥɟɧɢɹ (ɪɢɫ. 4, ɜ, ɝ) ɩɨɞ ɞɚɜɥɟɧɢɟɦ 
ɩɨɫɬɭɩɚɟɬ ɜ ɨɞɧɭ ɢɡ ɊКɈ (ɧɚɩɪɢɦɟɪ, ɜɟɪɯ-
ɧɸɸ). ɂɡ ɞɪɭɝɨɣ ɊКɈ (ɧɢɠɧɟɣ) ɪɚɛɨɱɟɟ ɬɟɥɨ 
ɜɵɞɚɜɥɢɜɚɟɬɫɹ ɜ ɚɬɦɨɫɮɟɪɭ. 

 
 

 
 

Ɋɢɫ. 4. Кɥɚɩɚɧ ɭɩɪɚɜɥɟɧɢɹ ɝɢɞɪɨɭɫɢɥɢɬɟɥɹ ɪɭɥɟɜɨɝɨ ɭɩɪɚɜɥɟɧɢɹ ɚɜɬɨɦɨɛɢɥɹ ȽȺɁ-66: 
ɚ – ɩɪɨɞɨɥɶɧɵɣ ɪɚɡɪɟɡ; ɛ-ɝ – ɫɯɟɦɵ ɪɚɛɨɬɵ ɡɨɥɨɬɧɢɤɨɜɨɝɨ ɭɫɬɪɨɣɫɬɜɚ: 
ɛ – ɧɟɣɬɪɚɥɶɧɨɟ ɩɨɥɨɠɟɧɢɟ, ɜ – ɩɨɜɨɪɨɬ ɧɚɥɟɜɨ, ɝ – ɩɨɜɨɪɨɬ ɧɚɩɪɚɜɨ; 

1- ɲɚɣɛɚ, 2, 5 – ɫɚɥɶɧɢɤɢ; 3 – ɰɟɧɬɪɚɥɶɧɵɣ ɛɨɥɬ; 4 – ɡɨɥɨɬɧɢɤ; 6 – ɤɨɪɩɭɫ ɤɥɚɩɚɧɚ 

 
Ⱦɥɹ ɫɨɝɥɚɫɨɜɚɧɢɹ ɯɨɞɚ ɲɬɨɤɚ КȺɍ-30Ȼ ɢ 

ɤɥɚɩɚɧɚ ɭɩɪɚɜɥɟɧɢɹ ȽȺɁ-66, ɢɦɟɸɳɢɯ ɪɚɡ-
ɥɢɱɧɵɟ ɡɧɚɱɟɧɢɹ, ɧɚ ɫɬɟɧɞɟ ɢɡɝɨɬɨɜɥɟɧɚ ɪɵ-
ɱɚɠɧɚɹ ɫɢɫɬɟɦɚ, ɤɨɬɨɪɚɹ ɩɨɤɚɡɚɧɚ ɧɚ ɪɢɫ. 5.

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Ɋɢɫ. 5. Ɋɵɱɚɠɧɚɹ ɫɢɫɬɟɦɚ ɩɪɢɜɨɞɚ ɤɥɚɩɚɧɚ 
ɭɩɪɚɜɥɟɧɢɹ. 1 – ɤɥɚɩɚɧ ɭɩɪɚɜɥɟɧɢɹ;  

2 – ɝɢɞɪɨɰɢɥɢɧɞɪ ɫɢɫɬɟɦɵ ɜɨɡɛɭɠɞɟɧɢɹ 
ɤɨɥɟɛɚɧɢɣ; 3 – ɬɹɝɢ ɪɟɜɟɪɫɨɪɚ; 4 – ɪɵɱɚɝ;  

5 – ɝɢɞɪɨɰɢɥɢɧɞɪ ɚɤɬɢɜɧɨɣ ɫɢɫɬɟɦɵ; 
6 – ɞɚɬɱɢɤ ɩɨɥɨɠɟɧɢɹ ɡɨɥɨɬɧɢɤɚ 

ɤɥɚɩɚɧɚ ɭɩɪɚɜɥɟɧɢɹ 
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Ɋɚɡɪɚɛɨɬɚɧɧɚɹ ɤɨɦɛɢɧɢɪɨɜɚɧɧɚɹ ɫɢɫɬɟɦɚ 
ɜɢɛɪɨɡɚɳɢɬɵ [8] ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɷɤɫɩɟ-
ɪɢɦɟɧɬɚɥɶɧɵɣ ɤɨɦɩɥɟɤɫ, ɩɨɡɜɨɥɹɸɳɢɣ ɩɪɨ-
ɜɨɞɢɬɶ ɢɫɩɵɬɚɧɢɹ ȼɁɋ. 

Ɂɚɤɥɸчɟɧɢɟ  
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɫɤɨɦɩɨɧɨɜɚɧ ɢ ɩɨɫɬɪɨɟɧ 

ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɣ ɤɨɦɩɥɟɤɫ, ɢɦɟɸɳɢɣ ɤɢ-
ɧɟɦɚɬɢɱɟɫɤɨɟ ɜɨɡɛɭɠɞɟɧɢɟ ɫ ɡɚɞɚɧɧɵɦɢ ɩɚ-
ɪɚɦɟɬɪɚɦɢ ɤɨɥɟɛɚɧɢɣ ɧɢɠɧɟɣ ɛɚɥɤɢ, ɚ ɬɚɤɠɟ 
ɤɨɦɛɢɧɢɪɨɜɚɧɧɚɹ ɜɢɛɪɨɡɚɳɢɬɧɚɹ ɫɢɫɬɟɦɚ 
ɤɨɥɟɛɚɧɢɣ ɜɟɪɯɧɟɣ ɛɚɥɤɢ, ɢɦɢɬɢɪɭɸɳɟɣ 
ɤɪɟɫɥɨ ɨɩɟɪɚɬɨɪɚ (ɜɢɛɪɨɡɚɳɢɳɚɟɦɭɸ ɩɥɚɬ-
ɮɨɪɦɭ). 

ɉɨɫɥɟ ɨɤɨɧɱɚɧɢɹ ɪɚɛɨɬ ɩɨ ɨɬɥɚɞɤɟ ɷɤɫɩɟ-
ɪɢɦɟɧɬɚɥɶɧɨɝɨ ɤɨɦɩɥɟɤɫɚ ɩɨɜɬɨɪɹɟɦɨɫɬɶ ɪɟ-
ɡɭɥɶɬɚɬɨɜ ɤɨɧɬɪɨɥɶɧɵɯ ɩɚɪɚɦɟɬɪɨɜ ɫɨɫɬɚɜ-
ɥɹɟɬ 96÷98%. 
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Abstract. The article is devoted to the structure 

and description development of the technical solutions 
which used in the stand design for studying the dy-
namics of the transport and technological machines 
operator vibration protection combined system which 
used in building. As a load-bearing elements of pas-
sive and active vibration protection systems are en-
couraged to use rubber-cord casing. Stand structure 
should allow to evaluate the contribution of both pas-
sive and active vibration protection system in the gen-
eral process of oscillations suppression. 
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ɝɨ ɫɨɫɬɨɹɧɢɹ ɬɨɩɥɢɜɨɪɟɝɭɥɢɪɭɸɳɟɣ ɚɩɩɚɪɚɬɭɪɵ ɝɚɡɨɬɭɪɛɢɧɧɵɯ ɞɜɢɝɚɬɟɥɟɣ. Ɉɫɧɨɜ-
ɧɨɟ ɫɨɞɟɪɠɚɧɢɟ ɢɫɫɥɟɞɨɜɚɧɢɹ ɫɨɫɬɚɜɥɹɟɬ ɚɧɚɥɢɡ ɩɪɢɦɟɧɢɦɨɫɬɢ ɦɟɬɨɞɚ ɷɤɫɬɪɟ-
ɦɚɥɶɧɨɝɨ ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɝɚɪɚɧɬɢɪɨɜɚɧɧɨɝɨ ɩɪɨɝɧɨɡɚ ɬɟɯɧɢɱɟɫɤɨɝɨ 
ɫɨɫɬɨɹɧɢɹ ɬɨɩɥɢɜɨɪɟɝɭɥɢɪɭɸɳɟɣ ɚɩɩɚɪɚɬɭɪɵ. Ɇɟɬɨɞ ɷɤɫɬɪɟɦɚɥɶɧɨɝɨ ɩɪɨɝɧɨɡɢɪɨ-
ɜɚɧɢɹ ɩɨɡɜɨɥɹɟɬ ɜɵɩɨɥɧɢɬɶ ɩɪɨɝɧɨɡ ɧɚ ɨɫɧɨɜɚɧɢɢ ɪɟɡɭɥɶɬɚɬɨɜ ɢɡɦɟɪɟɧɢɣ, ɩɨɥɭɱɟɧ-
ɧɵɯ ɜ ɯɨɞɟ ɞɥɢɬɟɥɶɧɵɯ ɢɫɩɵɬɚɧɢɣ ɧɚ ɩɨɥɭɧɚɬɭɪɧɨɦ ɦɨɞɟɥɢɪɭɸɳɟɦ ɫɬɟɧɞɟ ɢ ɩɨɫɥɟ-
ɞɭɸɳɢɯ ɩɥɚɧɨɜɵɯ ɢɫɩɵɬɚɧɢɣ. ɉɪɨɝɧɨɡ ɜɵɩɨɥɧɹɟɬɫɹ ɛɟɡ ɚɧɚɥɢɡɚ ɫɬɚɬɢɫɬɢɱɟɫɤɨɝɨ 
ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɪɟɡɭɥɶɬɚɬɨɜ ɢɡɦɟɪɟɧɢɣ. Ɋɟɡɭɥɶɬɚɬɵ ɢɫɫɥɟɞɨɜɚɧɢɹ ɦɨɝɭɬ ɛɵɬɶ ɢɫ-
ɩɨɥɶɡɨɜɚɧɵ ɞɥɹ ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ ɫɨɫɬɨɹɧɢɹ ɬɟɯɧɢɱɟɫɤɢɯ ɫɢɫɬɟɦ, ɫɨɫɬɨɹɳɢɯ ɢɡ ɷɥɟ-
ɦɟɧɬɨɜ ɪɚɡɥɢɱɧɨɣ ɮɢɡɢɱɟɫɤɨɣ ɩɪɢɪɨɞɵ. 

 
Кɥɸɱеɜые ɫɥɨɜɚ: ɬɨɩɥɢɜɨɪɟɝɭɥɢɪɭɸɳɚɹ ɚɩɩɚɪɚɬɭɪɚ, ɝɚɡɨɬɭɪɛɢɧɧɵɣ ɞɜɢɝɚɬɟɥɶ, 

ɩɨɥɭɧɚɬɭɪɧɵɣ ɢɫɩɵɬɚɬɟɥɶɧɵɣ ɦɨɞɟɥɢɪɭɸɳɢɣ ɫɬɟɧɞ, ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɟ ɬɟɯɧɢɱɟɫɤɨɝɨ 
ɫɨɫɬɨɹɧɢɹ. 
 
ȼɜɟɞɟɧɢɟ 
Ƚɚɡɨɬɭɪɛɢɧɧɵɟ ɬɟɯɧɨɥɨɝɢɢ ɧɚɯɨɞɹɬ ɜɫё 

ɛɨɥɟɟ ɲɢɪɨɤɨɟ ɩɪɢɦɟɧɟɧɢɟ ɜ ɪɚɡɥɢɱɧɵɯ ɨɬ-
ɪɚɫɥɹɯ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ – ɩɪɟɠɞɟ ɜɫɟɝɨ ɜ 
ɚɜɢɚɰɢɢ, ɫɭɞɨɫɬɪɨɟɧɢɢ, ɧɚ ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɦ 

ɬɪɚɧɫɩɨɪɬɟ, ɜ ɬɨɩɥɢɜɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɨɦ ɤɨɦ-
ɩɥɟɤɫɟ. Ɍɪɟɛɨɜɚɧɢɹ ɤ ɧɚɞɟɠɧɨɫɬɢ ɢ ɷɤɫɩɥɭɚ-
ɬɚɰɢɨɧɧɵɦ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦ ɝɚɡɨɬɭɪɛɢɧɧɵɯ 
ɞɜɢɝɚɬɟɥɟɣ ɧɟɩɪɟɪɵɜɧɨ ɜɨɡɪɚɫɬɚɸɬ. ȼ ɫɜɹɡɢ 
ɫ ɷɬɢɦ ɚɤɬɭɚɥɶɧɨɫɬɶ ɢɫɫɥɟɞɨɜɚɧɢɹ ɢ ɨɫɜɨɟ-
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