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ɍȾɄ 629.351 

ɆɈȾȿɊɇɂɁɂɊɈȼȺɇɇȺə ɌɈɊɆɈɁɇȺə ɋɂɋɌȿɆȺ  

ȺȼɌɈɆɈȻɂɅə ɄȺɆȺɁ 4308 

ȼ.ɇ. Ʉɚɥɟɞɚ, Ⱥ.Ⱥ. Ⱦɟɪɝɭɧɨɜ, ɇ. ȼ. ɓɟɪɛɚɤɨɜ  
ɎȽȻɈɍ ȼɈ «ɉɟɧɡɟɧɫɤɢɣ ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ ɭɧɢɜɟɪɫɢɬɟɬ»,  

ɝ. ɉɟɧɡɚ, Ɋɨɫɫɢɹ 

ȼ ɫɬɚɬɶɟ ɩɪɢɜɟɞɟɧɵ ɤɨɧɫɬɪɭɤɬɢɜɧɵɟ ɢɡɦɟɧɟɧɢɹ ɬɨɪɦɨɡɧɨɣ ɫɢ-
ɫɬɟɦɵ ɚɜɬɨɦɨɛɢɥɹ ɄɚɦȺɁ 4308 ɫ ɰɟɥɶɸ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɬɨɪɦɨɡɧɵɯ 
ɭɫɢɥɢɣ, ɩɨɜɵɲɟɧɢɹ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɬɨɪɦɨɡɧɨɣ ɫɢɫɬɟɦɵ ɢ ɭɫɬɨɣɱɢɜɨ-
ɫɬɢ ɚɜɬɨɦɨɛɢɥɹ. 

Ʉɥɸɱɟɜɵɟ ɫɥɨɜɚ: ɚɜɬɨɦɨɛɢɥɶ, ɬɨɪɦɨɡɧɚɹ ɫɢɫɬɟɦɚ, ɬɨɪɦɨɡɧɨɣ 
ɦɨɞɭɥɹɬɨɪ, ɛɥɨɤ ɭɩɪɚɜɥɟɧɢɹ ȺȻɋ, ɬɨɪɦɨɡɧɚɹ ɤɚɦɟɪɚ, ɞɚɬɱɢɤ ɭɝɥɨɜɨɣ 
ɫɤɨɪɨɫɬɢ, ɤɥɚɩɚɧ ɫɛɪɨɫɚ, ɤɥɚɩɚɧ ɨɛɪɚɬɧɵɣ, ɤɥɚɩɚɧ ɛɥɨɤɢɪɨɜɨɱɧɵɣ. 

 
Ⱦɥɹ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɬɨɪɦɨɡɧɵɯ ɭɫɢɥɢɣ, ɩɨɜɵɲɟɧɢɹ ɷɮɮɟɤɬɢɜɧɨɫɬɢ 

ɬɨɪɦɨɡɧɨɣ ɫɢɫɬɟɦɵ ɢ ɭɫɬɨɣɱɢɜɨɫɬɢ ɚɜɬɨɦɨɛɢɥɹ ɩɪɟɞɥɚɝɚɟɬɫɹ ɜɧɟɫɬɢ ɢɡɦɟɧɟ-
ɧɢɹ ɜ ɬɨɪɦɨɡɧɭɸ ɫɢɫɬɟɦɭ ɚɜɬɨɦɨɛɢɥɹ ɄȺɆȺɁ 4308 Д1Ж   

Ɉɬɥɢɱɢɟ ɦɨɞɟɪɧɢɡɢɪɨɜɚɧɧɨɣ ɬɨɪɦɨɡɧɨɣ ɫɢɫɬɟɦɵ (ɪɢɫ. 1) ɫɨɫɬɨɢɬ ɜ 
ɬɨɦ, ɱɬɨ ɤɚɠɞɨɟ ɤɨɥɟɫɨ ɨɫɧɚɳɟɧɨ ɢɧɞɢɜɢɞɭɚɥɶɧɵɦ ɬɨɪɦɨɡɧɵɦ ɦɨɞɭɥɹɬɨɪɨɦ 
18, ɡɚɞɚɱɟɣ ɤɨɬɨɪɨɝɨ ɹɜɥɹɟɬɫɹ ɩɨɞɞɟɪɠɚɧɢɟ ɨɩɬɢɦɚɥɶɧɨɝɨ ɪɟɠɢɦɚ ɬɨɪɦɨɠɟ-
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ɧɢɹ ɧɟɡɚɜɢɫɢɦɨ ɨɬ ɫɰɟɩɥɟɧɢɹ ɫ ɞɨɪɨɠɧɵɦ ɩɨɤɪɵɬɢɟɦ. ȼ ɫɢɥɭ ɛɨɥɶɲɨɣ ɩɪɨ-
ɬɹɠɟɧɧɨɫɬɢ ɞɨɪɨɝ ɜ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ ɢ ɪɚɡɧɨɨɛɪɚɡɢɹ ɞɨɪɨɠɧɨɝɨ ɩɨ-
ɤɪɵɬɢɹ ɷɬɨ ɨɱɟɧɶ ɚɤɬɭɚɥɶɧɚɹ ɡɚɞɚɱɚ. ɉɨ ɫɜɨɟɣ ɫɭɬɢ ɬɨɪɦɨɡɧɨɣ ɦɨɞɭɥɹɬɨɪ 
ɩɪɟɞɫɬɚɜɥɹɟɬ ɦɨɞɭɥɶ ɚɧɬɢɛɥɨɤɢɪɨɜɨɱɧɨɣ ɫɢɫɬɟɦɵ (ȺȻɋ) ɢ ɤɨɧɬɪɨɥɢɪɭɟɬ 
ɬɨɪɦɨɡɧɨɟ ɭɫɢɥɢɟ ɤɚɠɞɨɝɨ ɤɨɥɟɫɚ. ȺȻɋ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɵɟ 
ɤɥɚɩɚɧɵ, ɞɚɬɱɢɤɢ ɭɝɥɨɜɨɣ ɫɤɨɪɨɫɬɢ ɤɨɥɟɫ, ɷɥɟɤɬɪɨɧɧɵɣ ɛɥɨɤ ɭɩɪɚɜɥɟɧɢɹ 
(ɗȻɍ), ɞɚɬɱɢɤ ɞɜɢɠɟɧɢɹ ɚɜɬɨɦɨɛɢɥɹ, ɞɢɚɝɧɨɫɬɢɱɟɫɤɢɟ ɥɚɦɩɵ ɢ ɫɨɟɞɢɧɢɬɟɥɶ-
ɧɵɟ ɤɚɛɟɥɢ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɦɨɞɟɪɧɢɡɢɪɨɜɚɧɧɚɹ ɬɨɪɦɨɡɧɚɹ ɫɢɫɬɟɦɚ ɢɦɟɟɬ ɱɟ-
ɬɵɪɟ ɧɟɡɚɜɢɫɢɦɵɯ ɬɨɪɦɨɡɧɵɯ ɦɨɞɭɥɹɬɨɪɚ. Ⱦɚɬɱɢɤɢ ɭɝɥɨɜɨɣ ɫɤɨɪɨɫɬɢ ɭɫɬɚ-
ɧɨɜɥɟɧɵ ɧɚ ɤɚɠɞɨɦ ɤɨɥɟɫɟ. Ɉɧɢ ɫɨɫɬɨɹɬ ɢɡ ɡɭɛɱɚɬɨɝɨ ɜɟɧɰɚ ɧɚ ɫɬɭɩɢɰɟ ɤɨɥɟɫɚ 
ɢ ɞɚɬɱɢɤɚ. ɉɪɢ ɞɜɢɠɟɧɢɢ ɤɨɥɟɫɚ ɜ ɨɛɦɨɬɤɟ ɞɚɬɱɢɤɚ ɫɨɡɞɚɟɬɫɹ ɧɚɩɪɹɠɟɧɢɟ, ɤɨ-
ɬɨɪɨɟ ɱɟɪɟɡ ɫɨɟɞɢɧɢɬɟɥɶɧɵɟ ɤɚɛɟɥɢ ɩɟɪɟɞɚɟɬɫɹ ɧɚ ɗȻɍ. ɗȻɍ ɨɛɪɚɛɚɬɵɜɚɟɬ 
ɫɢɝɧɚɥɵ, ɩɨɥɭɱɚɟɦɵɟ ɨɬ ɞɚɬɱɢɤɨɜ ɢ ɞɟɣɫɬɜɭɟɬ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫɨ ɜɫɬɪɨɟɧɧɵɦ 
ɚɥɝɨɪɢɬɦɨɦ. 

 

Ɋɢɫɭɧɨɤ 1 – ɉɧɟɜɦɚɬɢɱɟɫɤɚɹ ɫɯɟɦɚ ɬɨɪɦɨɡɧɨɣ ɫɢɫɬɟɦɵ ɚɜɬɨɦɨɛɢɥɹ 
ɄɚɦȺɁ 4308 

1 – ɤɨɦɩɪɟɫɫɨɪ, 2 – ɤɥɚɩɚɧ ɤɨɧɬɪɨɥɶɧɨɝɨ ɜɵɜɨɞɚ; 3 – ɱɟɬɵɪɟɯɤɨɧɬɭɪɧɵɣ ɡɚɳɢɬɧɵɣ 
ɤɥɚɩɚɧ; 4 – ɪɟɫɢɜɟɪ ɤɨɧɬɭɪɚ ɩɪɢɜɨɞɚ ɬɨɪɦɨɡɨɜ ɩɟɪɟɞɧɢɯ ɤɨɥɟɫ; 5 – ɪɟɫɢɜɟɪ ɤɨɧɬɭɪɚ 
ɩɪɢɜɨɞɚ ɬɨɪɦɨɡɨɜ ɡɚɞɧɢɯ ɤɨɥɟɫ; 6 – ɤɪɚɧ ɫɥɢɜɚ ɤɨɧɞɟɧɫɚɬɚ; 7 – ɞɚɬɱɢɤ ɩɚɞɟɧɢɹ ɞɚɜɥɟ-
ɧɢɹ; 8 – ɤɪɚɧ ɷɤɫɬɪɟɧɧɨɝɨ ɪɚɫɬɨɪɦɚɠɢɜɚɧɢɹ; 9 – ɞɚɬɱɢɤ ɫɢɝɧɚɥɚ ɬɨɪɦɨɠɟɧɢɹ; 10 – 

ɩɧɟɜɦɚɬɢɱɟɫɤɢɣ ɰɢɥɢɧɞɪ; 11 – ɦɚɧɨɦɟɬɪ; 12 – ɞɜɭɯɦɚɝɢɫɬɪɚɥɶɧɵɣ ɤɥɚɩɚɧ; 13 – ɬɨɪ-
ɦɨɡɧɨɣ ɤɪɚɧ; 14 – ɬɨɪɦɨɡɧɚɹ ɤɚɦɟɪɚ ɩɟɪɟɞɧɹɹ; 15 – ɬɨɪɦɨɡɧɨɣ ɤɪɚɧ ɨɛɪɚɬɧɨɝɨ ɞɟɣɫɬɜɢɹ 
ɫ ɪɭɱɧɵɦ ɭɩɪɚɜɥɟɧɢɟɦ; 16 – ɭɫɤɨɪɢɬɟɥɶɧɵɣ ɤɥɚɩɚɧ; 17 – ɬɨɪɦɨɡɧɵɟ ɤɚɦɟɪɵ ɡɚɞɧɢɟ; 18 
– ɦɨɞɭɥɹɬɨɪ ɬɨɪɦɨɡɧɨɝɨ; 19 – ɤɪɚɧ ɩɧɟɜɦɚɬɢɱɟɫɤɢɣ; 20 – ɩɧɟɜɦɚɬɢɱɟɫɤɢɣ ɰɢɥɢɧɞɪ; 21 

– ɞɚɬɱɢɤ ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ ɤɨɥɟɫɚ; 22 – ɛɥɨɤ ɭɩɪɚɜɥɟɧɢɹ ȺȻɋ; 23 – ɫɢɝɧɚɥɶɧɚɹ ɥɚɦɩɚ 
ȺȻɋ; 24 – ɨɫɭɲɢɬɟɥɶ ɫ ɪɟɝɭɥɹɬɨɪɨɦ ɞɚɜɥɟɧɢɹ; 25 – ɪɟɫɢɜɟɪ ɪɟɝɟɧɟɪɚɰɢɨɧɧɵɣ; 26 – 

ɨɯɥɚɞɢɬɟɥɶ; 27 – ɤɥɚɩɚɧ ɡɚɛɨɪɚ ɜɨɡɞɭɯɚ ɞɥɹ ɧɚɤɚɱɢɜɚɧɢɹ ɲɢɧ; 28 – ɪɟɝɭɥɹɬɨɪ ɬɨɪɦɨɡ-
ɧɵɯ ɫɢɥ 

Ɉɩɢɫɚɧɢɟ ɪɚɛɨɬɵ ɩɪɢɜɟɞɟɦ ɫɨɝɥɚɫɧɨ ɩɪɢɧɰɢɩɢɚɥɶɧɨɣ ɫɯɟɦɵ 
(ɪɢɫ. 2)  ɧɚ ɩɪɢɦɟɪɟ ɩɟɪɟɞɧɟɝɨ ɤɨɥɟɫɚ. Ɋɚɛɨɬɚ ɡɚɞɧɟɝɨ ɤɨɥɟɫɚ ɚɧɚɥɨ-
ɝɢɱɧɚ. ɋɢɫɬɟɦɚ ɢɦɟɟɬ ɞɜɚ ɤɨɧɬɭɪɚ: ɤɨɧɬɭɪ ɪɚɛɨɱɟɣ ɦɚɝɢɫɬɪɚɥɢ Ⱥ ɢ 
ɤɨɧɬɭɪ ɡɚɩɚɫɧɨɣ ɦɚɝɢɫɬɪɚɥɢ Ȼ. ȼ ɢɫɯɨɞɧɨɦ ɩɨɥɨɠɟɧɢɢ, ɤɨɝɞɚ ɡɚɠɢɝɚ-
ɧɢɟ ɜɵɤɥɸɱɟɧɨ, ɤɥɚɩɚɧ ɡɚɩɚɫɧɨɣ ɦɚɝɢɫɬɪɚɥɢ 8 ɨɬɤɪɵɬ, ɚ ɛɥɨɤɢɪɨɜɨɱ-
ɧɵɣ ɤɥɚɩɚɧ 7 ɡɚɤɪɵɬ. ɉɪɢ ɜɤɥɸɱɟɧɢɢ ɡɚɠɢɝɚɧɢɹ, ɧɚ ɷɥɟɤɬɪɨɦɚɝɧɢɬ 
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ɤɥɚɩɚɧɨɜ ɩɨɞɚɟɬɫɹ ɧɚɩɪɹɠɟɧɢɟ, ɬɟɦ ɫɚɦɵɦ, ɡɚɤɪɵɜɚɹ ɤɥɚɩɚɧ 8, ɤɥɚɩɚɧ 
ɫɛɪɨɫɚ 5 ɨɬɤɪɵɜɚɟɬ ɦɚɝɢɫɬɪɚɥɶ ɢ ɩɟɪɟɤɪɵɜɚɟɬ ɜɵɯɨɞ ɜ ɚɬɦɨɫɮɟɪɭ,         
ɤɥɚɩɚɧ 7 ɡɚɤɪɵɬ.  

 

Ɋɢɫɭɧɨɤ 2 – ɉɪɢɧɰɢɩɢɚɥɶ-
ɧɚɹ ɫɯɟɦɚ: 

Ⱥ – ɪɚɛɨɱɚɹ ɦɚɝɢɫɬɪɚɥɶ, Ȼ – 

ɡɚɩɚɫɧɚɹ ɦɚɝɢɫɬɪɚɥɶ, 1 – ɬɨɪɦɨɡ-
ɧɨɣ ɤɪɚɧ, 2 – ɛɥɨɤ ɭɩɪɚɜɥɟɧɢɹ 
ȺȻɋ, 3 – ɬɨɪɦɨɡɧɚɹ ɤɚɦɟɪɚ, 4 – 

ɞɚɬɱɢɤ ɭɝɥɨɜɨɣ ɫɤɨɪɨɫɬɢ, 5 – ɤɥɚ-
ɩɚɧ ɫɛɪɨɫɚ, 6 – ɤɥɚɩɚɧ ɨɛɪɚɬɧɵɣ, 7 
– ɤɥɚɩɚɧ ɛɥɨɤɢɪɨɜɨɱɧɵɣ, 8 – ɤɥɚ-
ɩɚɧ ɡɚɩɚɫɧɨɣ ɦɚɝɢɫɬɪɚɥɢ, 9 – ɞɚɬ-
ɱɢɤ ɬɨɪɦɨɡɧɨɣ ɩɟɞɚɥɢ 

  Пɪɨɰɟɫɫ ɬɨɪɦɨɠɟɧɢя. ȿɫɥɢ ɩɟɞɚɥɶ ɬɨɪɦɨɡɚ ɧɚɠɚɬɚ, ɞɚɬ-
ɱɢɤ 9 ɩɨɫɵɥɚɟɬ ɫɢɝɧɚɥ ɜ ɗȻɍ ɨɛ ɨɬɤɪɵɬɢɢ ɬɨɪɦɨɡɧɨɝɨ ɤɪɚɧɚ 1. ɗȻɍ 
ɩɨɞɚɟɬ ɧɚɩɪɹɠɟɧɢɟ ɧɚ ɷɥɟɤɬɪɨɦɚɝɧɢɬ  ɛɥɨɤɢɪɨɜɨɱɧɨɝɨ ɤɥɚɩɚɧɚ 7, 
ɤɥɚɩɚɧ ɫɪɚɛɚɬɵɜɚɟɬ ɢ ɨɬɤɪɵɜɚɟɬ ɦɚɝɢɫɬɪɚɥɶ. Ⱦɚɜɥɟɧɢɟ ɫɠɚɬɨɝɨ ɜɨɡ-
ɞɭɯɚ ɩɪɟɨɞɨɥɟɜɚɟɬ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɩɪɭɠɢɧɵ ɨɛɪɚɬɧɨɝɨ ɤɥɚɩɚɧɚ 6 ɢ ɨɬ-
ɤɪɵɜɚɟɬ ɦɚɝɢɫɬɪɚɥɶ. ɋɠɚɬɵɣ ɜɨɡɞɭɯ ɩɪɨɯɨɞɢɬ ɱɟɪɟɡ ɤɥɚɩɚɧ ɫɛɪɨɫɚ 5 ɢ 
ɩɨɫɬɭɩɚɟɬ ɜ ɬɨɪɦɨɡɧɭɸ ɤɚɦɟɪɭ 3, ɤɨɬɨɪɚɹ ɩɟɪɟɞɚɟɬ ɭɫɢɥɢɟ ɧɚ ɞɢɫɤɨ-
ɜɵɟ ɬɨɪɦɨɡɚ ɚɜɬɨɦɨɛɢɥɹ (ɪɢɫ. 3, ɚ). 

Ȼɥɨɤɢɪɨɜɤɚ ɩɨɞɚɱɢ ɫɠɚɬɨɝɨ ɜɨɡɞɭɯɚ. ȿɫɥɢ ɤɨɥɟɫɨ ɚɜɬɨɦɨɛɢɥɹ 
ɡɚɛɥɨɤɢɪɨɜɚɧɨ, ɧɚɩɪɹɠɟɧɢɟ ɧɚ ɞɚɬɱɢɤɟ 4 ɭɝɥɨɜɨɣ ɫɤɨɪɨɫɬɢ ɢɫɱɟɡɚɟɬ, 
ɱɬɨ ɧɟɦɟɞɥɟɧɧɨ ɜɨɫɩɪɢɧɢɦɚɟɬɫɹ ɗȻɍ. ȼ ɷɬɨɦ ɫɥɭɱɚɟ ɨɧ ɛɥɨɤɢɪɭɟɬ 
ɩɨɞɚɱɭ ɫɠɚɬɨɝɨ ɜɨɡɞɭɯɚ ɜ ɬɨɪɦɨɡɧɭɸ ɤɚɦɟɪɭ 3, ɩɟɪɟɤɪɵɜɚɹ ɦɚɝɢ-
ɫɬɪɚɥɶ ɛɥɨɤɢɪɨɜɨɱɧɵɦ ɤɥɚɩɚɧɨɦ 7 (ɪɢɫ. 3, ɛ).  

ȼыɛɪɨɫ ɫɠɚɬɨɝɨ ɜɨɡɞɭɯɚ ɜ ɚɬɦɨɫɮɟɪɭ. ɋɢɝɧɚɥ ɨɬ ɗȻɍ ɨɬɤɪɨɟɬ 
ɤɥɚɩɚɧ ɫɛɪɨɫɚ 5, ɤɨɬɨɪɵɣ ɜɵɩɭɫɬɢɬ ɱɚɫɬɶ ɫɠɚɬɨɝɨ ɜɨɡɞɭɯɚ ɜ ɚɬɦɨɫɮɟ-
ɪɭ ɢ ɨɛɪɚɬɧɵɣ ɤɥɚɩɚɧ 6 ɡɚɤɪɨɟɬɫɹ. Ⱦɚɜɥɟɧɢɟ ɜ ɬɨɪɦɨɡɧɨɣ ɤɚɦɟɪɟ 3 
ɫɧɢɡɢɬɶɫɹ, ɟɝɨ ɜɨɡɞɟɣɫɬɜɢɟ ɧɚ ɬɨɪɦɨɡɧɨɣ ɦɟɯɚɧɢɡɦ ɭɦɟɧɶɲɢɬɶɫɹ, ɱɬɨ 
ɩɪɢɜɟɞɟɬ ɤ ɪɚɡɛɥɨɤɢɪɨɜɚɧɢɸ ɤɨɥɟɫɚ (ɪɢɫ. 3, ɜ). Ʉɥɚɩɚɧ ɫɛɪɨɫɚ 5 ɩɟɪɟ-
ɤɪɨɟɬ ɚɬɦɨɫɮɟɪɭ ɢ ɨɬɤɪɨɟɬ ɦɚɝɢɫɬɪɚɥɶ, ɚ ɛɥɨɤɢɪɨɜɨɱɧɵɣ ɤɥɚɩɚɧ 7 
ɜɨɡɨɛɧɨɜɢɬ ɩɨɞɚɱɭ ɫɠɚɬɨɝɨ ɜɨɡɞɭɯɚ ɜ ɬɨɪɦɨɡɧɭɸ ɤɚɦɟɪɭ. ȿɫɥɢ ɫɢɝɧɚɥ 
ɨɬ ɞɚɬɱɢɤɚ ɬɨɪɦɨɡɧɨɣ ɦɚɝɢɫɬɪɚɥɢ ɩɪɨɞɨɥɠɚɟɬ ɩɟɪɟɞɚɜɚɬɶɫɹ ɧɚ ɗȻɍ, 
ɬɨ ɰɢɤɥ ɪɚɛɨɬɵ ɬɨɪɦɨɡɧɨɝɨ ɦɨɞɭɥɹɬɨɪɚ ɩɨɜɬɨɪɹɟɬɫɹ ɞɨ ɩɨɥɧɨɣ ɨɫɬɚ-
ɧɨɜɤɢ ɚɜɬɨɦɨɛɢɥɹ ɢɥɢ ɩɪɟɤɪɚɳɟɧɢɹ ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ ɬɨɪɦɨɡɧɭɸ ɩɟ-
ɞɚɥɶ.  
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ɚ) 

 

ɛ) 

 
ɩɪɨɰɟɫɫ ɬɨɪɦɨɠɟɧɢя ɛɥɨɤɢɪɨɜɤɚ ɩɨɞɚɱɢ ɫɠɚɬɨɝɨ ɜɨɡɞɭɯɚ 

ɜ) 

 

ɝ) 

 
ɜыɛɪɨɫ ɫɠɚɬɨɝɨ ɜɨɡɞɭɯɚ ɜ ɚɬɦɨɫɮɟɪɭ ɪɚɛɨɬɚ ɫɢɫɬɟɦы ɜ ɚɜɚɪɢɣɧɨɦ ɪɟɠɢɦɟ 

Ɋɢɫɭɧɨɤ 3 – Ɋɟɠɢɦɵ ɪɚɛɨɬɵ ɬɨɪɦɨɡɧɨɣ ɫɢɫɬɟɦɵ 

 

Ⱦɥɹ ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɫɪɚɛɚɬɵɜɚɧɢɹ ɬɨɪɦɨɡɧɨɝɨ ɦɨɞɭɥɹɬɨɪɚ ɜɨ 
ɜɪɟɦɹ ɨɫɬɚɧɨɜɤɢ ɧɚ ɫɜɟɬɨɮɨɪɟ ɢɥɢ ɩɟɪɟɤɪɟɫɬɤɟ ɢɥɢ ɩɪɨɫɬɨ ɫɬɨɹɧɤɢ ɫ 
ɧɚɠɚɬɵɦ ɬɨɪɦɨɡɨɦ ɩɪɟɞɭɫɦɨɬɪɟɧ ɞɚɬɱɢɤ ɞɜɢɠɟɧɢɹ ɚɜɬɨɦɨɛɢɥɹ, ɤɨɬɨ-
ɪɵɣ ɛɥɨɤɢɪɭɟɬ ɩɨɞɚɱɭ ɧɚɩɪɹɠɟɧɢɹ ɧɚ ɤɥɚɩɚɧ ɫɛɪɨɫɚ 5 ɞɥɹ ɩɟɪɟɤɥɸ-
ɱɟɧɢɹ ɟɝɨ ɜ ɪɟɠɢɦ ɫɛɪɨɫɚ ɫɠɚɬɨɝɨ ɜɨɡɞɭɯɚ ɜ ɚɬɦɨɫɮɟɪɭ. Ɍɟɦ ɫɚɦɵɦ 
ɫɠɚɬɵɣ ɜɨɡɞɭɯ ɢɡ ɬɨɪɦɨɡɧɨɣ ɦɚɝɢɫɬɪɚɥɢ ɫɜɨɛɨɞɧɨ ɩɪɨɯɨɞɢɬ ɜ ɬɨɪ-
ɦɨɡɧɭɸ ɤɚɦɟɪɭ, ɤɨɬɨɪɚɹ ɨɤɚɡɵɜɚɟɬ ɜɨɡɞɟɣɫɬɜɢɟ ɧɚ ɬɨɪɦɨɡɧɨɣ ɦɟɯɚ-
ɧɢɡɦ, ɭɞɟɪɠɢɜɚɹ ɚɜɬɨɦɨɛɢɥɶ ɧɚ ɦɟɫɬɟ. 

Ⱥɜɚɪɢɣɧыɣ ɪɟɠɢɦ. ȼ ɫɥɭɱɚɟ ɜɵɯɨɞɚ ɢɡ ɫɬɪɨɹ ɪɚɛɨɱɟɝɨ ɤɨɧɬɭɪɚ 
ɬɨɪɦɨɡɨɜ ɧɚ ɩɪɢɛɨɪɧɨɣ ɩɚɧɟɥɢ ɡɚɝɨɪɚɟɬɫɹ ɤɨɧɬɪɨɥɶɧɚɹ ɥɚɦɩɚ ȺȻɋ. 
ɗȻɍ ɨɬɤɥɸɱɚɟɬ ɛɥɨɤɢɪɨɜɨɱɧɵɣ ɤɥɚɩɚɧ 7, ɤɨɬɨɪɵɣ ɡɚɤɪɵɜɚɟɬ ɪɚɛɨ-
ɱɭɸ ɦɚɝɢɫɬɪɚɥɶ, ɚ ɬɚɤɠɟ ɨɬɤɥɸɱɚɟɬ ɤɥɚɩɚɧ ɡɚɩɚɫɧɨɣ ɦɚɝɢɫɬɪɚɥɢ 8, 
ɤɨɬɨɪɵɣ ɜ ɨɛɟɫɬɨɱɟɧɧɨɦ ɪɟɠɢɦɟ ɨɬɤɪɵɜɚɟɬ ɡɚɩɚɫɧɭɸ ɦɚɝɢɫɬɪɚɥɶ, 
ɨɛɟɫɩɟɱɢɜɚɹ  ɬɟɦ ɫɚɦɵɦ ɬɨɪɦɨɠɟɧɢɟ ɚɜɬɨɦɨɛɢɥɹ, ɧɨ ɛɟɡ ɚɧɬɢɛɥɨɤɢ-
ɪɨɜɨɱɧɨɣ ɫɢɫɬɟɦɵ (ɪɢɫ. 3, ɝ).  
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ɇɚ ɪɢɫ. 4 ɩɪɟɞɫɬɚɜɥɟɧɵ ɩɟɪɟɞɧɢɣ (ɚ) ɢ ɡɚɞɧɢɣ (ɛ) ɬɨɪɦɨɡɧɵɟ 
ɦɟɯɚɧɢɡɦɵ ɫ ɩɧɟɜɦɨɤɚɦɟɪɚɦɢ ɫɨɜɦɟɫɬɧɨ ɫ ɬɨɪɦɨɡɧɵɦɢ ɦɨɞɭɥɹɬɨɪɚ-
ɦɢ. Ʉɪɟɩɥɟɧɢɟ ɷɥɟɦɟɧɬɨɜ ɬɨɪɦɨɡɧɨɝɨ ɦɨɞɭɥɹɬɨɪɚ ɩɨɤɚɡɚɧɨ ɭɫɥɨɜɧɨ. 
ɚ) 

 

ɛ) 

 

Ɋɢɫɭɧɨɤ 4 – Ɍɨɪɦɨɡɧɵɟ ɦɟɯɚɧɢɡɦɵ: ɚ) – ɩɟɪɟɞɧɢɣ; ɛ) – ɡɚɞɧɢɣ 

 

ɄȺɆȺɁ 4308 ɨɫɧɚɳɟɧ ɞɢɫɤɨɜɵɦɢ ɬɨɪɦɨɡɚɦɢ. Ɍɨɪɦɨɡɧɨɣ ɦɨɞɭ-
ɥɹɬɨɪ (ɪɢɫ. 5) ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɧɚ ɩɨɩɟɪɟɱɢɧɟ ɦɟɠɞɭ ɩɟɪɟɞɧɢɦɢ ɢɥɢ 
ɡɚɞɧɢɦɢ ɤɨɥɟɫɚɦɢ ɜ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɣ ɛɥɢɡɨɫɬɢ ɨɬ ɬɨɪɦɨɡɧɨɝɨ ɦɟɯɚ-
ɧɢɡɦɚ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɬɨɪɦɨɡɧɨɣ ɫɢɫɬɟɦɵ, ɡɚ ɫɱɟɬ 
ɛɵɫɬɪɨɣ ɩɨɞɚɱɢ ɫɠɚɬɨɝɨ ɜɨɡɞɭɯɚ ɜ ɬɨɪɦɨɡɧɭɸ ɤɚɦɟɪɭ. 

 

Ɋɢɫɭɧɨɤ 2.16 – Ɍɨɪ-
ɦɨɡɧɨɣ ɦɨɞɭɥɹɬɨɪ: 
1 – ɦɚɝɢɫɬɪɚɥɶ ɫɠɚɬɨɝɨ ɜɨɡ-
ɞɭɯɚ, 2 – ɪɚɫɩɪɟɞɟɥɢɬɟɥɶ 
ɩɧɟɜɦɚɬɢɱɟɫɤɢɣ, 3 – ɪɚɛɨɱɚɹ 
ɦɚɝɢɫɬɪɚɥɶ, 4 – ɡɚɩɚɫɧɚɹ ɦɚ-
ɝɢɫɬɪɚɥɶ, 5 – ɛɥɨɤɢɪɨɜɨɱɧɵɣ 
ɤɥɚɩɚɧ, 6 – ɤɥɚɩɚɧ ɨɛɪɚɬɧɵɣ, 
7 – ɤɥɚɩɚɧ ɫɛɪɨɫɚ, 8 – ɤɥɚɩɚɧ 
ɡɚɩɚɫɧɨɣ ɦɚɝɢɫɬɪɚɥɢ, 9 – 

ɬɨɪɦɨɡɧɚɹ ɤɚɦɟɪɚ ɬɢɩɚ 24 

ɋɠɚɬɵɣ ɜɨɡɞɭɯ ɩɨɞɚɟɬɫɹ ɩɨ ɦɚɝɢɫɬɪɚɥɢ 1, ɡɚɬɟɦ ɩɧɟɜɦɨɪɚɫɩɪɟ-
ɞɟɥɢɬɟɥɶ 2 ɪɚɫɩɪɟɞɟɥɹɟɬ ɫɠɚɬɵɣ ɜɨɡɞɭɯ ɦɟɠɞɭ ɩɪɚɜɵɦ ɢ ɥɟɜɵɦ ɤɨɥɟ-
ɫɚɦɢ ɫɠɚɬɵɣ ɜɨɡɞɭɯ, ɚ ɬɚɤ ɠɟ ɦɟɠɞɭ ɪɚɛɨɱɟɣ 3 ɢ ɡɚɩɚɫɧɨɣ 4 ɦɚɝɢ-
ɫɬɪɚɥɶɸ. Ȼɥɨɤɢɪɨɜɨɱɧɵɣ ɤɥɚɩɚɧ 5 ɲɥɚɧɝɚɦɢ ɫɨɟɞɢɧɹɟɬɫɹ ɫ ɨɛɪɚɬɧɵɦ  
ɤɥɚɩɚɧɨɦ 6, ɫɨɟɞɢɧɟɧɧɵɣ ɫ ɤɨɥɥɟɤɬɨɪɨɦ ɤɥɚɩɚɧɚ ɫɛɪɨɫɚ 7, ɢ ɞɚɥɟɟ 
ɱɟɪɟɡ ɲɥɚɧɝ ɫɨɟɞɢɧɹɟɬɫɹ ɫ ɬɨɪɦɨɡɧɨɣ ɤɚɦɟɪɨɣ 9. Ⱥ ɡɚɩɚɫɧɚɹ ɦɚɝɢ-
ɫɬɪɚɥɶ ɫɨɟɞɢɧɹɟɬɫɹ ɫ ɤɥɚɩɚɧɨɦ ɡɚɩɚɫɧɨɣ ɦɚɝɢɫɬɪɚɥɢ 8 ɢ ɞɚɥɟɟ ɜ ɬɨɪ-
ɦɨɡɧɨɣ ɤɚɦɟɪɨɣ 9.  

ɉɪɟɞɥɚɝɚɟɦɚɹ ɦɨɞɟɪɧɢɡɚɰɢɹ ɬɨɪɦɨɡɧɨɣ ɫɢɫɬɟɦɵ ɚɜɬɨɦɨɛɢɥɹ 
ɄɚɦȺɁ 4308 ɩɨɡɜɨɥɢɬ ɪɟɝɭɥɢɪɨɜɚɬɶ ɬɨɪɦɨɡɧɵɟ ɭɫɢɥɢɹ, ɩɨɜɵɫɢɬɶ ɷɮ-
ɮɟɤɬɢɜɧɨɫɬɢ ɬɨɪɦɨɡɧɨɣ ɫɢɫɬɟɦɵ ɢ ɭɫɬɨɣɱɢɜɨɫɬɢ ɚɜɬɨɦɨɛɢɥɹ. 
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ɋɩɢɫɨɤ ɢɫɩɨɥɶɡɨɜɚɧɧɵɯ ɢɫɬɨɱɧɢɤɨɜ. 
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UPGRADED BRAKING SYSTEM KAMAZ 4308 CAR 
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The article presents constructive changes to the braking system of the 

KAMAZ 4308 car in order to regulate braking forces, increase the effi-

ciency of the braking system and the stability of the car.  

Keywords: car, brake system, brake modulator, ABS control unit, 

brake chamber, angular velocity sensor, relief valve, check valve, locking 

valve. 
 

 

ɍȾɄ 623.437.422 

ɆɈȾȿɊɇɂɁȺ.ɐɂə ɉɊɂȼɈȾȺ. ɊɍɅȿȼɈȽɈ ɍɉɊȺ.ȼɅȿɇɂə 
ȽɊɍɁɈȼɈȽɈ Ⱥ.ȼɌɈɆɈȻɂɅə «ɆȺɁ»  

Ⱥ..ɋ. Ʉɪɭɩɤɢɧ, Ⱥ..Ⱥ.. Ƚɟɧɟɪɚ.ɥɨɜɚ.  

ɎȽȻɈɍ ȼɈ «ɉɟɧɡɟɧɫɤɢɣ ɝɨɫɭɞɚ.ɪɫɬɜɟɧɧɵɣ ɭɧɢɜɟɪɫɢɬɟɬ», 
ɝ. ɉɟɧɡɚ, Ɋɨɫɫɢɹ 

ȼ ɞɚɧɧɨɣ ɫɬɚɬɶɟ ɪɚɫɫɦɨɬɪɟɧɵ ɩɪɨɝɪɟɫɫɢɜɧɵɟ ɫɩɨɫɨɛɵ ɦɨɞɟɪɧɢ-
ɡɚɰɢɢ ɩɪɢɜɨɞɚ ɪɭɥɟɜɨɝɨ ɭɩɪɚɜɥɟɧɢɹ ɝɪɭɡɨɜɵɦ ɚɜɬɨɦɨɛɢɥɟɦ «ɆȺɁ». 

Ʉɥɸɱɟɜɵɟ ɫɥɨɜɚ: ɩɪɢɜɨɞ ɪɭɥɟɜɨɝɨ ɭɩɪɚɜɥɟɧɢɹ, ɝɢɞɪɨɭɫɢɥɢ-
ɬɟɥɶ, ɡɨɥɨɬɧɢɤ, ɦɨɞɟɪɧɢɡɚɰɢɹ, ɤɨɧɫɬɪɭɤɰɢɹ, ɷɥɟɤɬɪɨɧɧɵɣ ɛɥɨɤ. 

 
Ɋɭɥɟɜɨɣ ɩɪɢɜɨɞ ɹɜɥɹɟɬɫɹ ɜɚɠɧɨɣ ɱɚɫɬɶɸ ɪɭɥɟɜɨɝɨ ɭɩɪɚɜɥɟɧɢɹ 

ɝɪɭɡɨɜɨɝɨ ɚɜɬɨɦɨɛɢɥɹ. Ɉɬ ɟɝɨ ɢɫɩɪɚɜɧɨɫɬɢ ɢ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɮɭɧɤɰɢ-
ɨɧɢɪɨɜɚɧɢɹ ɡɚɜɢɫɢɬ ɛɟɡɨɩɚɫɧɨɫɬɶ ɢ ɤɨɦɮɨɪɬ ɭɩɪɚɜɥɟɧɢɹ ɬɪɚɧɫɩɨɪɬ-
ɧɵɦ ɫɪɟɞɫɬɜɨɦ Д1-2]. 

ɉɨɷɬɨɦɭ ɩɨɜɵɲɟɧɢɟ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɚɜɬɨɦɨ-
ɛɢɥɹ ɡɚ ɫɱɟɬ ɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɹ ɤɨɧɫɬɪɭɤɰɢɢ ɪɭɥɟɜɨɝɨ ɩɪɢɜɨɞɚ ɢ ɟɝɨ 


