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Abstract. Acoustic characteristics of various sound-insulating materials used in vehicle upholstery 
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ȼɜɟɞɟɧɢɟ 
  

Ɍɪɚɧɫɩɨɪɬɧɚɹ ɫɢɫɬɟɦɚ Ɋɨɫɫɢɢ ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ 
ɬɪɚɧɫɩɨɪɬɧɨɣ ɫɟɬɶɸ, ɨɞɧɨɣ ɢɡ ɧɚɢɛɨɥɟɟ ɨɛ-
ɲɢɪɧɵɯ ɜ ɦɢɪɟ ɢ ɜɤɥɸɱɚɸɳɟɣ ɜ ɫɟɛɹ 87 ɬɵɫ. 
ɤɦ ɠɟɥɟɡɧɵɯ ɞɨɪɨɝ, ɛɨɥɟɟ 745 ɬɵɫ. ɤɦ ɚɜɬɨɦɨ-
ɛɢɥɶɧɵɯ ɞɨɪɨɝ ɫ ɬɜɟɪɞɵɦ ɩɨɤɪɵɬɢɟɦ, ɫɜɵɲɟ 
600 ɬɵɫ. ɤɦ ɜɨɡɞɭɲɧɵɯ ɥɢɧɢɣ, 70 ɬɵɫ. ɤɦ ɦɚ-
ɝɢɫɬɪɚɥɶɧɵɯ ɧɟɮɬɟ- ɢ ɩɪɨɞɭɤɬɨɩɪɨɜɨɞɨɜ, ɫɜɵ-

ɲɟ 140 ɬɵɫ. ɤɦ ɦɚɝɢɫɬɪɚɥɶɧɵɯ ɝɚɡɨɩɪɨɜɨɞɨɜ, 
115 ɬɵɫ. ɤɦ ɪɟɱɧɵɯ ɫɭɞɨɯɨɞɧɵɯ ɩɭɬɟɣ ɢ ɦɧɨ-
ɠɟɫɬɜɨ ɦɨɪɫɤɢɯ ɬɪɚɫɫ. ȼ ɧɟɣ ɡɚɧɹɬɨ ɫɜɵɲɟ 

3,2 ɦɥɧ ɱɟɥɨɜɟɤ, ɱɬɨ ɫɨɫɬɚɜɥɹɟɬ 4,6 % ɪɚɛɨɬɚ-
ɸɳɟɝɨ ɧɚɫɟɥɟɧɢɹ. 
 

ɋɨɜɪɟɦɟɧɧɨɟ ɫɨɫɬɨɹɧɢɟ ɬɪɚɧɫɩɨɪɬɧɨɣ ɫɢɫɬɟ-
ɦɵ ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɧɢɡɤɢɦ ɬɟɯɧɢɱɟɫɤɢɦ 

ɭɪɨɜɧɟɦ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɣ ɛɚɡɵ ɛɨɥɶɲɢɧ-

ɫɬɜɚ ɩɪɟɞɩɪɢɹɬɢɣ ɢ ɢɡɧɨɫɨɦ ɩɨɞɚɜɥɹɸɳɟɝɨ 

ɛɨɥɶɲɢɧɫɬɜɚ ɬɪɚɧɫɩɨɪɬɧɵɯ ɫɪɟɞɫɬɜ, ɱɬɨ 
ɩɪɢɜɨɞɢɬ ɤ ɫɧɢɠɟɧɢɸ ɛɟɡɨɩɚɫɧɨɫɬɢ ɢɯ ɪɚɛɨ-
ɬɵ, ɚ ɬɚɤɠɟ ɨɬɫɭɬɫɬɜɢɟɦ ɢɧɜɟɫɬɢɰɢɣ ɞɥɹ ɩɪɟ-
ɨɞɨɥɟɧɢɹ ɞɚɧɧɵɯ ɩɪɨɛɥɟɦ.  
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ɋɭɳɟɫɬɜɟɧɧɵɦ ɧɟɞɨɫɬɚɬɤɨɦ ɩɪɢ ɷɤɫɩɥɭɚɬɚ-
ɰɢɢ ɬɪɚɧɫɩɨɪɬɧɵɯ ɫɪɟɞɫɬɜ ɹɜɥɹɟɬɫɹ ɲɭɦɨɜɨɟ 
ɡɚɝɪɹɡɧɟɧɢɟ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ.  Ʉɪɨɦɟ ɷɬɨ-
ɝɨ, ɚɷɪɨɞɢɧɚɦɢɱɟɫɤɢɣ ɲɭɦ, ɩɪɨɧɢɤɚɸɳɢɣ ɜ 
ɩɪɨɫɬɪɚɧɫɬɜɨ ɫɚɥɨɧɚ ɚɜɬɨɦɨɛɢɥɹ ɢ ɧɟɛɥɚɝɨ-
ɩɪɢɹɬɧɨ ɜɨɡɞɟɣɫɬɜɭɸɳɢɣ ɧɚ ɨɪɝɚɧɢɡɦ ɱɟɥɨ-
ɜɟɤɚ, ɩɪɢɜɨɞɢɬ ɤ ɫɧɢɠɟɧɢɸ ɚɤɭɫɬɢɱɟɫɤɨɝɨ 
ɤɨɦɮɨɪɬɚ ɜɨɞɢɬɟɥɹ ɢ ɩɚɫɫɚɠɢɪɨɜ, ɭɦɟɧɶɲɟ-
ɧɢɸ ɩɪɢɜɥɟɤɚɬɟɥɶɧɨɫɬɢ ɚɜɬɨɦɨɛɢɥɹ ɫ ɬɨɱɤɢ 

ɡɪɟɧɢɹ ɩɨɬɪɟɛɢɬɟɥɶɫɤɨɝɨ ɫɩɪɨɫɚ. 
 

Ⱥɧɚɥɢɡ ɩɭɛɥɢɤɚɰɢɣ 

 

ȼ ɦɢɪɨɜɨɣ ɩɪɚɤɬɢɤɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɵ ɫɥɟɞɭ-
ɸɳɢɟ ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɫɧɢɠɟɧɢɸ ɜɧɭɬɪɟɧɧɟ-
ɝɨ ɲɭɦɚ ɜ ɫɚɥɨɧɟ ɚɜɬɨɦɨɛɢɥɹ [2 – 4]: 

– ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɜɵɫɨɤɨɷɮɮɟɤɬɢɜɧɵɯ ɜɢɛɪɨ-
ɞɟɦɩɮɢɪɭɸɳɢɯ ɩɨɤɪɵɬɢɣ (ɥɚɦɢɧɚɬɨɜ) ɧɚ 
ɩɨɜɟɪɯɧɨɫɬɹɯ ɩɚɧɟɥɟɣ ɤɭɡɨɜɚ (ɳɢɬɤɚɯ ɩɟɪɟɞ-
ɤɚ, ɩɨɥɚ); 
– ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɜɵɫɨɤɨɷɮɮɟɤɬɢɜɧɵɯ ɝɥɭɲɢ-

ɬɟɥɟɣ ɲɭɦɚ ɫɢɫɬɟɦ ɜɩɭɫɤɚ ɢ ɜɵɩɭɫɤɚ ɝɚɡɨɜ; 
– ɩɪɢɦɟɧɟɧɢɟ ɷɮɮɟɤɬɢɜɧɵɯ ɜɢɛɪɨɢɡɨɥɢɪɭ-
ɸɳɢɯ ɨɩɨɪ ɫɢɥɨɜɨɝɨ ɚɝɪɟɝɚɬɚ ɢ ɫɢɫɬɟɦɵ ɜɵ-

ɩɭɫɤɚ ɨɬɪɚɛɨɬɚɜɲɢɯ ɝɚɡɨɜ; 
– ɫɨɝɥɚɫɨɜɚɧɢɟ ɚɤɭɫɬɢɱɟɫɤɢɯ ɫɜɨɣɫɬɜ ɩɨɥɨɝɨ 
ɩɪɨɫɬɪɚɧɫɬɜɚ ɩɚɫɫɚɠɢɪɫɤɨɝɨ ɫɚɥɨɧɚ ɢ ɜɢɛɪɨ-
ɚɤɭɫɬɢɱɟɫɤɢɯ ɫɜɨɣɫɬɜ ɩɚɧɟɥɟɣ ɤɭɡɨɜɚ; 
– ɭɜɟɥɢɱɟɧɢɟ ɡɜɭɤɨɢɡɨɥɹɰɢɢ ɫɚɥɨɧɚ ɨɬ ɲɭɦɚ 
ɤɚɱɟɧɢɹ ɤɨɥɟɫ ɢ ɲɭɦɚ, ɝɟɧɟɪɢɪɭɟɦɨɝɨ ɞɜɢɝɚ-
ɬɟɥɟɦ ɢ ɟɝɨ ɫɢɫɬɟɦɚɦɢ, ɚɝɪɟɝɚɬɚɦɢ ɬɪɚɧɫɦɢɫ-
ɫɢɢ ɚɜɬɨɦɨɛɢɥɹ; 
– ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɜ ɫɚɥɨɧɟ ɢ ɦɨɬɨɪɧɨɦ ɨɬɫɟɤɟ 
ɚɜɬɨɦɨɛɢɥɹ ɰɟɥɶɧɨɮɨɪɦɨɜɚɧɧɵɯ ɦɧɨ-
ɝɨɮɭɧɤɰɢɨɧɚɥɶɧɵɯ ɞɟɬɚɥɟɣ ɫ ɜɵɫɨɤɢɦɢ ɡɜɭ-
ɤɨɩɨɝɥɨɳɚɸɳɢɦɢ ɢ ɡɜɭɤɨɢɡɨɥɢɪɭɸɳɢɦɢ 

ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ; 

– ɩɪɢɦɟɧɟɧɢɟ ɧɢɡɤɨɲɭɦɧɨɣ ɫɢɫɬɟɦɵ ɩɨɞɚɱɢ 

ɢ ɭɞɚɥɟɧɢɹ ɜɨɡɞɭɯɚ ɢɡ ɫɚɥɨɧɚ ɢ ɬ.ɞ. 
ȼɚɠɧɵɦ ɷɥɟɦɟɧɬɨɦ ɹɜɥɹɟɬɫɹ ɩɨɞɛɨɪɤɚ ɷɮ-

ɮɟɤɬɢɜɧɵɯ ɦɚɬɟɪɢɚɥɨɜ ɫ ɜɵɫɨɤɢɦ ɢɧɞɟɤɫɨɦ 

ɡɜɭɤɨɢɡɨɥɹɰɢɢ. ɇɚ ɤɚɱɟɫɬɜɨ ɲɭɦɨɢɡɨɥɹɰɢ-

ɨɧɧɨɣ ɨɛɪɚɛɨɬɤɢ ɚɜɬɨɦɨɛɢɥɹ ɜɥɢɹɸɬ:  
– ɜɵɫɨɤɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɦɚɬɟɪɢɚɥɚ ɤ ɞɟɦɩɮɢ-

ɪɨɜɚɧɢɸ; 

– ɞɨɫɬɚɬɨɱɧɚɹ ɚɞɝɟɡɢɹ (ɫɩɨɫɨɛɧɨɫɬɶ ɤ ɩɪɢɤɥɟ-
ɢɜɚɧɢɸ) – ɞɥɹ ɫɚɦɨɤɥɟɹɳɢɯɫɹ ɦɚɬɟɪɢɚɥɨɜ;  
– ɫɬɨɣɤɨɫɬɶ ɤ ɜɨɡɞɟɣɫɬɜɢɸ ɚɝɪɟɫɫɢɜɧɵɯ  
ɫɪɟɞ – ɨɫɨɛɟɧɧɨ ɜɚɠɧɚ ɞɥɹ ɦɚɬɟɪɢɚɥɨɜ, ɩɪɢ-

ɦɟɧɹɟɦɵɯ ɜ ɩɨɞɤɚɩɨɬɧɨɦ ɩɪɨɫɬɪɚɧɫɬɜɟ, ɧɚ 
ɤɨɬɨɪɵɟ ɦɨɠɟɬ ɩɨɩɚɞɚɬɶ ɦɚɫɥɨ, ɩɚɪɵ ɬɨɩɥɢ-

ɜɚ, ɩɪɨɬɢɜɨɝɨɥɨɥɟɞɧɵɟ ɩɪɟɩɚɪɚɬɵ ɢ ɩɪ.;  
 

 

– ɧɢɡɤɚɹ ɝɢɝɪɨɫɤɨɩɢɱɧɨɫɬɶ – ɨɛɹɡɚɬɟɥɶɧɚ ɞɥɹ 
ɦɚɬɟɪɢɚɥɨɜ, ɧɚɧɨɫɢɦɵɯ ɧɚ ɩɨɥ ɤɭɡɨɜɚ, ɞɜɟɪɢ 

ɢ ɷɥɟɦɟɧɬɵ, ɪɚɫɩɨɥɨɠɟɧɧɵɟ ɜ ɩɨɞɤɚɩɨɬɧɨɦ 

ɩɪɨɫɬɪɚɧɫɬɜɟ;  
– ɨɩɬɢɦɚɥɶɧɵɣ ɭɞɟɥɶɧɵɣ ɜɟɫ; 
– ɷɤɨɥɨɝɢɱɧɨɫɬɶ – ɫɜɨɣɫɬɜɚ ɦɚɬɟɪɢɚɥɚ ɞɨɥɠ-

ɧɵ ɢɫɤɥɸɱɚɬɶ ɜɪɟɞɧɵɟ ɞɥɹ ɡɞɨɪɨɜɶɹ ɢɫɩɚɪɟ-
ɧɢɹ;  
– ɧɢɡɤɚɹ ɜɨɫɩɥɚɦɟɧɹɟɦɨɫɬɶ – ɨɫɨɛɟɧɧɨ ɜɚɠɧɚ 
ɞɥɹ ɦɚɬɟɪɢɚɥɨɜ, ɩɪɢɦɟɧɹɟɦɵɯ ɜ ɦɨɬɨɪɧɨɦ 

ɨɬɫɟɤɟ ɢ ɪɹɞɨɦ ɫɨ ɠɝɭɬɚɦɢ ɷɥɟɤɬɪɨɩɪɨɜɨɞɤɢ. 

Ȼɨɥɶɲɨɟ ɡɧɚɱɟɧɢɟ ɩɪɢ ɪɟɚɥɢɡɚɰɢɢ ɭɤɚɡɚɧɧɵɯ 
ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɭɦɟɧɶɲɟɧɢɸ ɲɭɦɚ ɜ ɫɚɥɨɧɟ 
ɢɦɟɟɬ ɚɷɪɨɚɤɭɫɬɢɱɟɫɤɚɹ ɞɨɜɨɞɤɚ ɚɜɬɨɦɨɛɢɥɹ 
ɜ ɚɷɪɨɞɢɧɚɦɢɱɟɫɤɢɯ ɢɥɢ ɚɷɪɨɚɤɭɫɬɢɱɤɢɯ 
ɬɪɭɛɚɯ ɜɟɞɭɳɢɯ ɦɢɪɨɜɵɯ ɧɚɭɱɧɨ-ɬɟɯɧɢ-

ɱɟɫɤɢɯ ɰɟɧɬɪɨɜ ɚɜɬɨɦɨɛɢɥɶɧɨɣ ɢɧɞɭɫɬɪɢɢ. 

ɐɟɧɚ ɲɭɦɨɢɡɨɥɹɰɢɢ ɡɚɜɢɫɢɬ ɨɬ ɫɬɨɢɦɨɫɬɢ 

ɲɭɦɨɢɡɨɥɹɰɢɨɧɧɵɯ ɦɚɬɟɪɢɚɥɨɜ, ɫɥɨɠɧɨɫɬɢ 

ɤɨɧɫɬɪɭɤɰɢɢ ɚɜɬɨɦɨɛɢɥɹ ɢ ɦɨɠɟɬ ɜɚɪɶɢɪɨ-
ɜɚɬɶɫɹ ɧɚ ɨɞɧɨɣ ɢ ɬɨɣ ɠɟ ɦɨɞɟɥɢ, ɤ ɩɪɢɦɟɪɭ, 
ɨɬ 12000 ɞɨ 47000 ɪɭɛɥɟɣ [5]. ɍɪɨɜɟɧɶ, ɧɚ 
ɤɨɬɨɪɵɣ ɦɨɠɟɬ ɫɧɢɡɢɬɶɫɹ ɲɭɦ ɜ ɚɜɬɨɦɨɛɢɥɟ, 
ɞɨɫɬɢɝɚɟɬ ɡɧɚɱɟɧɢɹ – ɦɢɧɭɫ 6 – 10 ɞȻ, ɱɬɨ 
ɩɪɢɦɟɪɧɨ ɜ ɞɜɚ ɪɚɡɚ ɬɢɲɟ, ɱɟɦ ɜ ɚɜɬɨɦɨɛɢɥɟ 
ɞɨ ɨɛɪɚɛɨɬɤɢ. 

 

ɐɟɥɶ ɢ ɩɨɫɬɚɧɨɜɤɚ ɡɚɞɚɱɢ 

 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɩɪɢ ɜɫɟɯ ɪɚɜɧɵɯ ɭɫɥɨɜɢɹɯ, 
ɨɫɧɨɜɧɵɦ ɮɚɤɬɨɪɨɦ ɞɥɹ ɷɮɮɟɤɬɢɜɧɨɝɨ ɫɧɢ-

ɠɟɧɢɹ ɡɜɭɤɨɜɨɝɨ ɞɚɜɥɟɧɢɹ ɹɜɥɹɟɬɫɹ ɩɨɞɛɨɪɤɚ 
ɲɭɦɨɢɡɨɥɹɰɢɨɧɧɨɝɨ ɦɚɬɟɪɢɚɥɚ. ɗɮɮɟɤɬɢɜ-
ɧɨɫɬɶ ɡɜɭɤɨɢɡɨɥɹɰɢɨɧɧɵɯ ɦɚɬɟɪɢɚɥɨɜ ɜ ɛɨ-
ɥɶɲɟɣ ɫɬɟɩɟɧɢ ɡɚɜɢɫɢɬ ɨɬ ɬɨɥɳɢɧɵ, ɭɞɟɥɶɧɨ-
ɝɨ ɩɨɜɟɪɯɧɨɫɬɧɨɝɨ ɜɟɫɚ ɢ ɮɢɡɢɤɨ-ɯɢɦɢ-

ɱɟɫɤɢɯ ɫɜɨɣɫɬɜ ɦɚɬɟɪɢɚɥɨɜ. ɐɟɥɶ ɪɚɛɨɬɵ – 

ɪɚɡɪɚɛɨɬɤɚ ɷɮɮɟɤɬɢɜɧɵɯ ɤɨɦɩɨɡɢɰɢɨɧɧɵɯ 
ɦɚɬɟɪɢɚɥɨɜ ɞɥɹ ɫɧɢɠɟɧɢɹ ɲɭɦɨɜɵɯ ɯɚɪɚɤɬɟ-
ɪɢɫɬɢɤ ɚɜɬɨɦɨɛɢɥɟɣ. 

 

Ɇɟɬɨɞɢɤɚ ɩɪɨɜɟɞɟɧɢɹ ɢɫɫɥɟɞɨɜɚɧɢɣ 

 

ɋɨɝɥɚɫɧɨ ɋɇɢɉ 23-03-2003 «Ɂɚɳɢɬɚ ɨɬ ɲɭ-
ɦɚ» ɧɨɪɦɢɪɭɟɦɵɦ ɩɚɪɚɦɟɬɪɨɦ ɡɜɭɤɨɢɡɨɥɹ-
ɰɢɢ ɹɜɥɹɟɬɫɹ ɢɧɞɟɤɫ ɢɡɨɥɹɰɢɢ ɜɨɡɞɭɲɧɨɝɨ 
ɲɭɦɚ ɨɝɪɚɠɞɚɸɳɢɦɢ ɤɨɧɫɬɪɭɤɰɢɹɦɢ Rw, ɞȻ. 

ɂɧɞɟɤɫ ɢɡɨɥɹɰɢɢ ɜɨɡɞɭɲɧɨɝɨ ɲɭɦɚ Rw, ɞȻ, 

ɨɝɪɚɠɞɚɸɳɟɣ ɤɨɧɫɬɪɭɤɰɢɢ ɫ ɢɡɜɟɫɬɧɨɣ ɱɚ-
ɫɬɨɬɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɨɣ ɢɡɨɥɹɰɢɢ ɜɨɡɞɭɲ-

ɧɨɝɨ ɲɭɦɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɭɬɟɦ ɫɨɩɨɫɬɚɜɥɟ-
ɧɢɹ ɷɬɨɣ ɱɚɫɬɨɬɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɫ ɨɰɟ-
ɧɨɱɧɨɣ ɤɪɢɜɨɣ, ɩɪɢɜɟɞɟɧɧɨɣ ɜ ɬɚɛɥɢɰɟ 1. 
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Ɍɚɛɥɢɰɚ 1 Ɉɰɟɧɨɱɧɵɟ ɩɨɤɚɡɚɬɟɥɢ ɢɧɞɟɤɫɚ ɡɜɭɤɨɢɡɨɥɹɰɢɢ  

ɞɥɹ ɫɪɟɞɧɢɯ ɱɚɫɬɨɬ ɬɪɟɬɶɨɤɬɚɜɧɵɯ ɩɨɥɨɫ, Ƚɰ 
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Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɢɧɞɟɤɫɚ ɢɡɨɥɹɰɢɢ ɜɨɡɞɭɲ-

ɧɨɝɨ ɲɭɦɚ Rw ɧɟɨɛɯɨɞɢɦɨ ɨɩɪɟɞɟɥɢɬɶ ɫɭɦɦɭ 
ɧɟɛɥɚɝɨɩɪɢɹɬɧɵɯ ɨɬɤɥɨɧɟɧɢɣ ɞɚɧɧɨɣ ɱɚ-
ɫɬɨɬɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɨɬ ɨɰɟɧɨɱɧɨɣ ɤɪɢ-

ɜɨɣ ABCD (ɪɢɫ. 1). ɇɟɛɥɚɝɨɩɪɢɹɬɧɵɦɢ ɫɱɢ-

ɬɚɸɬɫɹ ɨɬɤɥɨɧɟɧɢɹ ɜɧɢɡ ɨɬ ɨɰɟɧɨɱɧɨɣ ɤɪɢ-

ɜɨɣ. 

 

ȿɫɥɢ ɫɭɦɦɚ ɧɟɛɥɚɝɨɩɪɢɹɬɧɵɯ ɨɬɤɥɨɧɟɧɢɣ 

ɦɚɤɫɢɦɚɥɶɧɨ ɩɪɢɛɥɢɠɚɟɬɫɹ ɤ 32 ɞȻ, ɧɨ ɧɟ 

ɩɪɟɜɵɲɚɟɬ ɷɬɭ ɜɟɥɢɱɢɧɭ, ɜɟɥɢɱɢɧɚ ɢɧɞɟɤɫɚ 
Rw ɫɨɫɬɚɜɥɹɟɬ 52 ɞȻ. 

 

ȿɫɥɢ ɫɭɦɦɚ ɧɟɛɥɚɝɨɩɪɢɹɬɧɵɯ ɨɬɤɥɨɧɟɧɢɣ 

ɩɪɟɜɵɲɚɟɬ 32 ɞȻ, ɨɰɟɧɨɱɧɚɹ ɤɪɢɜɚɹ ɫɦɟɳɚ-
ɟɬɫɹ ɜɧɢɡ ɧɚ ɰɟɥɨɟ ɱɢɫɥɨ ɞɟɰɢɛɟɥ ɬɚɤ, ɱɬɨɛɵ 

ɫɭɦɦɚ ɧɟɛɥɚɝɨɩɪɢɹɬɧɵɯ ɨɬɤɥɨɧɟɧɢɣ ɧɟ ɩɪɟ-
ɜɵɲɚɥɚ ɭɤɚɡɚɧɧɭɸ ɜɟɥɢɱɢɧɭ. 

 

 
 

Ɋɢɫ. 1. ɑɚɫɬɨɬɧɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɢɡɨɥɹɰɢɢ ɜɨɡɞɭɲɧɨɝɨ  
ɲɭɦɚ ɨɞɧɨɫɥɨɣɧɵɦ ɩɥɨɫɤɢɦ ɨɝɪɚɠɞɟɧɢɟɦ 

 
ȿɫɥɢ ɫɭɦɦɚ ɧɟɛɥɚɝɨɩɪɢɹɬɧɵɯ ɨɬɤɥɨɧɟɧɢɣ 

ɡɧɚɱɢɬɟɥɶɧɨ ɦɟɧɶɲɟ 32 ɞȻ ɢɥɢ ɧɟɛɥɚɝɨɩɪɢ-

ɹɬɧɵɟ ɨɬɤɥɨɧɟɧɢɹ ɨɬɫɭɬɫɬɜɭɸɬ, ɨɰɟɧɨɱɧɚɹ 
ɤɪɢɜɚɹ ɫɦɟɳɚɟɬɫɹ ɜɜɟɪɯ (ɧɚ ɰɟɥɨɟ ɱɢɫɥɨ ɞɟ-
ɰɢɛɟɥ) ɬɚɤ, ɱɬɨɛɵ ɫɭɦɦɚ ɧɟɛɥɚɝɨɩɪɢɹɬɧɵɯ 

ɨɬɤɥɨɧɟɧɢɣ ɨɬ ɫɦɟɳɟɧɧɨɣ ɨɰɟɧɨɱɧɨɣ ɤɪɢɜɨɣ 

ɦɚɤɫɢɦɚɥɶɧɨ ɩɪɢɛɥɢɠɚɥɚɫɶ ɤ 32 ɞȻ, ɧɨ ɧɟ 
ɩɪɟɜɵɲɚɥɚ ɷɬɭ ɜɟɥɢɱɢɧɭ. 
 

Ɂɚ ɜɟɥɢɱɢɧɭ ɢɧɞɟɤɫɚ Rw ɩɪɢɧɢɦɚɟɬɫɹ ɨɪɞɢɧɚ-
ɬɚ ɫɦɟɳɟɧɧɨɣ (ɜɜɟɪɯ ɢɥɢ ɜɧɢɡ) ɨɰɟɧɨɱɧɨɣ 
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ɪɚɫɱɟɬɧɚɹ ɤɪɢɜɚɹ ɡɜɭɤɨɢɡɨɥɹɰɢɢ 

ɨɰɟɧɨɱɧɚɹ ɤɪɢɜɚɹ ɡɜɭɤɨɢɡɨɥɹɰɢɢ 

ɨɛɥɚɫɬɶ ɧɟɛɥɚɝɨɩɪɢɹɬɧɵɯ ɨɬɤɥɨɧɟɧɢɣ 
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ɫɦɟɳɟɧɧɚɹ ɜɧɢɡ ɧɚ 4 ɞȻ 
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ɤɪɢɜɨɣ ɜ ɬɪɟɬɶɨɤɬɚɜɧɨɣ ɩɨɥɨɫɟ ɫɨ ɫɪɟɞɧɟ-
ɝɟɨɦɟɬɪɢɱɟɫɤɨɣ ɱɚɫɬɨɬɨɣ 500 Ƚɰ [6]. 
Ⱦɥɹ ɢɡɦɟɪɟɧɢɹ ɭɪɨɜɧɹ ɡɜɭɤɨɜɨɝɨ ɞɚɜɥɟɧɢɹ ɞɥɹ 
ɨɩɪɟɞɟɥɟɧɢɹ ɢɧɞɟɤɫɚ ɡɜɭɤɨɢɡɨɥɹɰɢɢ ɢɫɩɨɥɶ-
ɡɨɜɚɥɢ ɦɨɞɟɥɶɧɭɸ ɤɚɦɟɪɭ, ɜ ɤɨɬɨɪɨɣ ɡɜɭɤɨ-
ɜɵɟ ɜɨɥɧɵ, ɩɟɪɟɞɚɜɚɟɦɵɟ ɦɨɳɧɵɦ ɲɢɪɨɤɨ-
ɩɨɥɨɫɧɵɦ ɢɫɬɨɱɧɢɤɨɦ ɡɜɭɤɚ, ɩɪɨɯɨɞɹɬ ɱɟɪɟɡ 
ɢɫɩɵɬɭɟɦɵɣ ɦɚɬɟɪɢɚɥ. ȼ ɤɚɱɟɫɬɜɟ ɢɫɬɨɱɧɢɤɚ 

ɡɜɭɤɨɜɵɯ ɜɨɥɧ ɢɫɩɨɥɶɡɭɟɬɫɹ ɰɢɮɪɨɜɨɣ ɝɟɧɟ-
ɪɚɬɨɪ. ɉɪɢɟɦɧɢɤɨɦ ɹɜɥɹɟɬɫɹ ɫɢɫɬɟɦɚ ɢɡ 
ɩɪɟɞɭɫɢɥɢɬɟɥɹ ɦɢɤɪɨɮɨɧɧɨɝɨ ȼɉɆ-101, ɤɚɩ-

ɫɸɥɹ ɦɢɤɪɨɮɨɧɧɨɝɨ ɤɨɧɞɟɧɫɚɬɨɪɧɨɝɨ Ɇ-101 

ɢ ɢɡɦɟɪɢɬɟɥɹ ɲɭɦɚ ɢ ɜɢɛɪɚɰɢɢ ȼɒȼ-003-Ɇ 3 

(ɪɢɫ. 2).  

 

 

 
 

 

 

ɂɫɫɥɟɞɨɜɚɧɢɟ ɡɜɭɤɨɢɡɨɥɹɰɢɨɧɧɵɯ ɯɚɪɚɤ-

ɬɟɪɢɫɬɢɤ ɪɚɡɥɢɱɧɵɯ ɦɚɬɟɪɢɚɥɨɜ 

 

ɋɨɜɪɟɦɟɧɧɵɟ ɚɤɭɫɬɢɱɟɫɤɢɟ ɦɚɬɟɪɢɚɥɵ ɨɬɥɢ-

ɱɚɸɬɫɹ ɩɨ ɫɬɪɭɤɬɭɪɧɵɦ ɢ ɮɭɧɤɰɢɨɧɚɥɶɧɵɦ 

ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦ. 

 

ȼ ɪɚɛɨɬɟ ɢɫɫɥɟɞɨɜɚɥɢ ɫɥɟɞɭɸɳɢɟ ɡɜɭɤɨɢɡɨ-
ɥɹɰɢɨɧɧɵɟ ɦɚɬɟɪɢɚɥɵ: 

 

– ɩɟɧɨɩɨɥɢɭɪɟɬɚɧ, ɦɨɞɢɮɢɰɢɪɨɜɚɧɧɵɣ ɷɬɢ-

ɥɟɧɩɪɨɩɢɥɟɧɞɢɟɧɨɜɵɦ ɦɨɧɨɦɟɪɨɦ (1); 

– ɩɟɧɨɩɨɥɢɭɪɟɬɚɧ, ɦɨɞɢɮɢɰɢɪɨɜɚɧɧɵɣ ɷɬɢ-

ɥɟɧɩɪɨɩɢɥɟɧɞɢɟɧɨɜɵɦ ɦɨɧɨɦɟɪɨɦ ɢ ɜɢɧɢɥɚ-
ɰɟɬɚɬɨɦ (2); 

– ɩɟɧɨɩɨɥɢɩɪɨɩɢɥɟɧ (3); 

– ɷɥɚɫɬɢɱɧɵɣ ɦɚɬɟɪɢɚɥ ɫ ɛɢɬɭɦɧɵɦ ɧɚɩɨɥ-
ɧɢɬɟɥɟɦ (4); 

– ɬɤɚɧɨɟ ɩɨɥɨɬɧɨ, ɦɨɞɢɮɢɰɢɪɨɜɚɧɧɨɟ ɭɝɥɟ-
ɝɪɚɮɢɬɨɜɵɦɢ ɞɨɛɚɜɤɚɦɢ (5); 

– ɬɟɪɦɨɫɬɨɣɤɚɹ ɬɤɚɧɶ (ɧɚ ɨɫɧɨɜɟ ɜɨɥɨɤɧɚ 
Trevira CS), ɦɨɞɢɮɢɰɢɪɨɜɚɧɧɚɹ ɭɝɥɟɝɪɚɮɢ-

ɬɨɜɵɦɢ ɞɨɛɚɜɤɚɦɢ (6); 

– ɬɤɚɧɨɟ ɩɨɥɨɬɧɨ, ɦɨɞɢɮɢɰɢɪɨɜɚɧɧɨɟ ɜɤɥɸ-

ɱɟɧɢɹɦɢ ɫɥɸɞɵ (7). 

 

ȼ ɬɚɛɥɢɰɟ 2 ɩɪɟɞɫɬɚɜɥɟɧɵ ɡɜɭɤɨɢɡɨɥɹɰɢɨɧ-

ɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɦɚɬɟɪɢɚɥɨɜ, ɤɨɬɨɪɵɟ 
ɢɫɩɨɥɶɡɭɸɬɫɹ ɩɪɢ ɨɛɢɜɤɟ ɤɭɡɨɜɚ ɧɟɤɨɬɨɪɵɯ 

ɚɜɬɨɦɨɛɢɥɟɣ (1 – 4), ɚ ɬɚɤɠɟ ɦɚɬɟɪɢɚɥɵ, 

ɩɪɟɞɥɚɝɚɟɦɵɟ ɤɚɤ ɚɥɶɬɟɪɧɚɬɢɜɧɵɟ (5 – 7). 
Ɍɚɛɥɢɰɚ 2 Ɂɜɭɤɨɢɡɨɥɹɰɢɨɧɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ 

ɚɤɭɫɬɢɱɟɫɤɢɯ ɤɨɦɩɨɡɢɰɢɣ 

 

ɇɨɦɟɪ 
ɨɛɪɚɡ-
ɰɚ 

Ɍɨɥɳɢ-

ɧɚ, ɦɦ 

ɉɥɨɬ-
ɧɨɫɬɶ, 
ɤɝ/ɦ3 

ɂɧɞɟɤɫ ɡɜɭ-
ɤɨɢɡɨɥɹɰɢɢ 

Rw , ɞȻ 

1 20 4,6 14 

2 1,5 – 10,5 3,4 10 

3 3 – 10 3,9 7 

4 2 – 10 3,7 6 

5 2 0,7 10 

6 2 0,85 12  

7 2 1,037 15 

 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɦɚɬɟɪɢɚɥɵ ɧɚ ɨɫɧɨɜɟ ɫɥɨɢ-

ɫɬɵɯ ɧɟɝɨɪɸɱɢɯ ɦɚɬɟɪɢɚɥɨɜ ɩɪɢ ɧɟɡɧɚɱɢ-

ɬɟɥɶɧɨɣ ɬɨɥɳɢɧɟ ɨɛɥɚɞɚɸɬ ɜɵɫɨɤɢɦɢ ɢɧɞɟɤ-
ɫɚɦɢ ɢɡɨɥɹɰɢɢ. 

 

ȼɵɜɨɞɵ 

 

Ⱥɧɚɥɢɡɢɪɭɹ ɩɨɥɭɱɟɧɧɵɟ ɪɟɡɭɥɶɬɚɬɵ, ɦɨɠɧɨ 
ɫɞɟɥɚɬɶ ɜɵɜɨɞ, ɱɬɨ ɩɪɟɞɥɚɝɚɟɦɵɟ ɚɤɭɫɬɢɱɟɫɤɢɟ 
ɤɨɦɩɨɡɢɰɢɢ ɭɞɨɜɥɟɬɜɨɪɹɸɬ ɬɪɟɛɨɜɚɧɢɹɦ ɩɨ 
ɭɪɨɜɧɸ ɫɧɢɠɟɧɢɹ ɲɭɦɚ ɜ ɚɜɬɨɦɨɛɢɥɟ, ɢɯ ɤɚɱɟ-
ɫɬɜɟɧɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɨɛɟɫɩɟɱɢɜɚɸɬ ɜɨɡ-
ɦɨɠɧɨɫɬɶ ɩɪɢɦɟɧɟɧɢɹ ɜ ɚɝɪɟɫɫɢɜɧɵɯ ɫɪɟɞɚɯ, 
ɩɪɢ ɩɨɜɵɲɟɧɧɨɣ ɬɟɦɩɟɪɚɬɭɪɟ ɢ ɧɚ ɫɥɨɠɧɵɯ 

ɐɢɮɪɨɜɨɣ 

ɝɟɧɟɪɚɬɨɪ 
ɂɡɦɟɪɢɬɟɥɶ ɲɭɦɚ ɢ 

ɜɢɛɪɚɰɢɢ  

ɉɪɟɞɭɫɢɥɢɬɟɥɶ ɦɢɤ-
ɪɨɮɨɧɧɵɣ  

ɒɢɪɨɤɨɩɨɥɨɫɧɵɣ 

ɢɫɬɨɱɧɢɤ ɡɜɭɤɚ

Ɋɢɫ. 2. Ɇɨɞɟɥɶɧɚɹ ɤɚɦɟɪɚ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɢɧɞɟɤɫɚ ɡɜɭɤɨɢɡɨɥɹɰɢɢ 
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ɪɟɥɶɟɮɧɵɯ ɩɨɜɟɪɯɧɨɫɬɹɯ. ɉɪɢ ɦɟɧɶɲɟɣ ɬɨɥ-
ɳɢɧɟ ɪɚɡɪɚɛɨɬɚɧɧɵɯ ɦɚɬɟɪɢɚɥɨɜ (5 – 7), ɩɨ 
ɫɪɚɜɧɟɧɢɸ ɫ ɫɨɜɪɟɦɟɧɧɵɦɢ ɚɧɚɥɨɝɚɦɢ, ɞɨɫɬɢ-
ɝɚɟɬɫɹ ɡɧɚɱɢɬɟɥɶɧɨɟ ɫɧɢɠɟɧɢɟ ɡɜɭɤɨɜɨɝɨ ɞɚɜɥɟ-
ɧɢɹ. 
Ɋɚɡɪɚɛɨɬɚɧɧɚɹ ɦɨɞɟɥɶɧɚɹ ɤɚɦɟɪɚ ɞɥɹ ɨɩɪɟɞɟ-
ɥɟɧɢɹ ɢɧɞɟɤɫɚ ɡɜɭɤɨɢɡɨɥɹɰɢɢ ɩɨɡɜɨɥɹɟɬ ɷɮ-

ɮɟɤɬɢɜɧɨ ɩɨɞɛɢɪɚɬɶ ɲɭɦɨɢɡɨɥɹɰɢɨɧɧɵɟ 
ɤɨɧɫɬɪɭɤɰɢɢ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɢɯ ɰɟɥɟɜɨɝɨ 
ɧɚɡɧɚɱɟɧɢɹ. 
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