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ɉɪɟɞɫɬɚɜɥɟɧ ɫɩɨɫɨɛ ɩɨɥɭɱɟɧɢɹ ɥɟɝɤɨɜɟɫɧɨɝɨ ɬɟɩɥɨɡɜɭɤɨɢɡɨɥɹɰɢɨɧɧɨɝɨ ɦɚɬɟɪɢɚɥɚ ɧɚ ɨɫɧɨɜɟ ɜɨɥɨɤɧɢ-
ɫɬɨɣ ɫɦɟɫɢ ɨɤɫɢɞɧɵɯ ɢ ɰɟɥɥɸɥɨɡɧɵɯ ɜɨɥɨɤɨɧ. ɉɪɟɞɥɨɠɟɧ ɦɟɬɨɞ ɫɧɢɠɟɧɢɹ ɝɨɪɸɱɟɫɬɢ ɦɚɬɟɪɢɚɥɚ ɩɨɫɪɟɞ-
ɫɬɜɨɦ ɬɟɪɦɨɨɤɢɫɥɢɬɟɥɶɧɨɣ ɨɛɪɚɛɨɬɤɢ. ɉɨɤɚɡɚɧɨ, ɱɬɨ ɪɚɡɪɚɛɨɬɚɧɧɵɣ ɦɚɬɟɪɢɚɥ ɨɛɥɚɞɚɟɬ ɩɨɧɢɠɟɧɧɨɣ 
ɫɨɪɛɰɢɟɣ ɤ ɜɥɚɝɟ ɢ ɩɨɜɵɲɟɧɧɵɦɢ ɡɜɭɤɨɩɨɝɥɨɳɚɸɳɢɦɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ, ɱɬɨ ɞɚɟɬ ɜɨɡɦɨɠɧɨɫɬɶ 
ɩɪɢɦɟɧɹɬɶ ɦɚɬɟɪɢɚɥ ɜ ɚɜɢɚɫɬɪɨɟɧɢɢ ɜ ɤɚɱɟɫɬɜɟ ɬɟɩɥɨɡɜɭɤɨɢɡɨɥɹɰɢɢ ɤɚɛɢɧɵ ɩɢɥɨɬɨɜ ɢ ɮɸɡɟɥɹɠɚ 
ɥɟɬɚɬɟɥɶɧɨɝɨ ɚɩɩɚɪɚɬɚ. 

Ʉɥɸчɟɜыɟ ɫɥɨɜа: ɬɟɩɥɨɡɜɭɤɨɢɡɨɥɹɰɢɹ, ɨɝɧɟɫɬɨɣɤɨɫɬɶ, ɬɟɪɦɨɨɛɪɚɛɨɬɤɚ, ɤɨɬɨɧɢɡɢɪɨɜɚɧɧɨɟ ɜɨɥɨɤɧɨ, 
ɨɤɫɢɞɧɵɟ ɜɨɥɨɤɧɚ. 
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ADDING INCREASED  RESISTANCE  TO  HEAT  AND  SOUND  
INSULATION OF MATERIAL BASED ON  MIXTURE  
OF  INORGANIC AND  PLANT  FIBERS 

 

The article presents a method for obtaining a light heat and sound insulating material. The material consists of 
a fibrous mixture of oxide and cellulose fibers. A method for reducing the combustibility of a material by thermal 
oxidation treatment is proposed. The developed material has a reduced sorption to moisture and increased sound-

absorbing characteristics. The resulting material will be used in aircraft construction, as a heat and sound insula-
tion of a cockpit and a fuselage of the aircraft. 

Keywords: heat and sound insulation, fire resistance, heat treatment, cottonized fiber, oxide fibers. 
 
1Ɏɟɞɟɪɚɥɶɧɨɟ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɟ ɭɧɢɬɚɪɧɨɟ ɩɪɟɞɩɪɢɹɬɢɟ «ȼɫɟɪɨɫɫɢɣɫɤɢɣ ɧɚɭɱɧɨ-ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɣ ɢɧɫɬɢɬɭɬ 
ɚɜɢɚɰɢɨɧɧɵɯ ɦɚɬɟɪɢɚɥɨɜ» Ƚɨɫɭɞɚɪɫɬɜɟɧɧɵɣ ɧɚɭɱɧɵɣ ɰɟɧɬɪ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ [Federal State Unitarв Enterprise 
«All-Russian Scientific Research Institute of Aviation Materials» State Research Center of the Russian Federation];  
e-mail: admin@viam.ru 

ȼɜɟɞɟɧɢɟ 

Ɉɛɟɫɩɟɱɟɧɢɟ ɤɨɦɮɨɪɬɚ ɢ ɦɢɤɪɨɤɥɢɦɚɬɚ ɜ ɫɚ-
ɥɨɧɚɯ ɢ ɤɚɛɢɧɚɯ ɩɢɥɨɬɨɜ ɩɚɫɫɚɠɢɪɫɤɢɯ ɫɚɦɨɥɟɬɨɜ 
ɜ Ɋɨɫɫɢɢ ɢ ɡɚ ɪɭɛɟɠɨɦ ɞɨɫɬɢɝɚɟɬɫɹ ɜ ɡɧɚɱɢɬɟɥɶ-
ɧɨɣ ɫɬɟɩɟɧɢ ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɬɟɩɥɨɡɜɭɤɨɢɡɨɥɹ-
ɰɢɨɧɧɵɯ ɜɨɥɨɤɧɢɫɬɵɯ ɦɚɬɟɪɢɚɥɨɜ – ɷɮɮɟɤɬɢɜɧɵɯ 
ɢ ɬɟɯɧɨɥɨɝɢɱɧɵɯ. Ɋɚɡɪɚɛɨɬɤɚ ɩɨɞɨɛɧɵɯ ɦɚɬɟɪɢɚ-
ɥɨɜ ɜɟɞɟɬɫɹ ɜ ɪɚɦɤɚɯ ɪɟɚɥɢɡɚɰɢɢ ɤɨɦɩɥɟɤɫɧɨɣ 
ɧɚɭɱɧɨɣ ɩɪɨɛɥɟɦɵ 14.3. «Ɇɧɨɝɨɮɭɧɤɰɢɨɧɚɥɶɧɵɟ 
ɬɟɩɥɨɡɚɳɢɬɧɵɟ ɢ ɬɟɩɥɨɢɡɨɥɹɰɢɨɧɧɵɟ ɦɚɬɟɪɢɚ-
ɥɵ» («ɋɬɪɚɬɟɝɢɱɟɫɤɢɟ ɧɚɩɪɚɜɥɟɧɢɹ ɪɚɡɜɢɬɢɹ ɦɚ-
ɬɟɪɢɚɥɨɜ ɢ ɬɟɯɧɨɥɨɝɢɣ ɢɯ ɩɟɪɟɪɚɛɨɬɤɢ ɧɚ ɩɟɪɢɨɞ 
ɞɨ 2030 ɝɨɞɚ») [1]. ɋ ɭɠɟɫɬɨɱɟɧɢɟɦ ɬɪɟɛɨɜɚɧɢɣ ɤ 
ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɦ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦ ɚɜɢɚɰɢɨɧɧɨɣ 
ɬɟɯɧɢɤɢ ɜɨɡɧɢɤɚɟɬ ɪɹɞ ɬɪɭɞɧɨɫɬɟɣ, ɫɜɹɡɚɧɧɵɯ ɫ 
ɪɚɡɨɝɪɟɜɨɦ ɷɥɟɦɟɧɬɨɜ ɤɨɧɫɬɪɭɤɰɢɢ ɢ ɷɥɟɤɬɪɨɧɢɤɢ 
ɨɬ ɤɚɦɟɪɵ ɫɝɨɪɚɧɢɹ ɞɜɢɝɚɬɟɥɹ ɢɥɢ ɜɫɥɟɞɫɬɜɢɟ 
ɬɪɟɧɢɹ ɨ ɜɨɡɞɭɯ ɩɪɢ ɞɜɢɠɟɧɢɢ ɧɚ ɛɨɥɶɲɢɯ ɫɤɨɪɨ-
ɫɬɹɯ. Ⱦɥɹ ɫɧɢɠɟɧɢɹ ɬɟɩɥɨɜɨɣ ɧɚɝɪɭɡɤɢ ɩɪɢ ɩɪɨɢɡ-
ɜɨɞɫɬɜɟ ɫɨɜɪɟɦɟɧɧɨɣ ɥɟɬɚɬɟɥɶɧɨɣ ɬɟɯɧɢɤɢ ɲɢɪɨ-
ɤɨ ɩɪɢɦɟɧɹɸɬ ɬɟɩɥɨɡɚɳɢɬɧɵɟ ɢ ɬɟɩɥɨɡɜɭɤɨɢɡɨɥɹ-

ɰɢɨɧɧɵɟ ɦɚɬɟɪɢɚɥɵ Д1–4Ж, ɤɨɬɨɪɵɟ ɦɨɠɧɨ ɪɚɡɞɟ-
ɥɢɬɶ ɧɚ ɠɟɫɬɤɢɟ ɢ ɝɢɛɤɢɟ Д5Ж. 

ȼ ɞɚɧɧɨɣ ɪɚɛɨɬɟ ɛɭɞɟɬ ɩɪɟɞɫɬɚɜɥɟɧ ɝɢɛɤɢɣ 
ɥɟɝɤɨɜɟɫɧɵɣ ɦɚɬɟɪɢɚɥ, ɩɪɟɞɫɬɚɜɥɹɸɳɢɣ ɫɨɛɨɣ 
ɫɦɟɫɶ ɰɟɥɥɸɥɨɡɧɵɯ ɢ ɨɤɫɢɞɧɵɯ ɜɨɥɨɤɨɧ. ɂɫɩɨɥɶ-
ɡɨɜɚɧɢɟ ɰɟɥɥɸɥɨɡɧɨɝɨ ɜɨɥɨɤɧɚ, ɧɚɪɹɞɭ ɫ ɩɨɜɵɲɟ-
ɧɢɟɦ ɪɹɞɚ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɦɚɬɟɪɢɚɥɚ (ɭɩɪɭɝɨɫɬɶ, 
ɝɢɛɤɨɫɬɶ), ɜɵɡɵɜɚɟɬ ɫɭɳɟɫɬɜɟɧɧɵɟ ɧɟɞɨɫɬɚɬɤɢ, 
ɬɚɤɢɟ ɤɚɤ ɩɨɜɵɲɟɧɧɨɟ ɞɵɦɨɜɵɞɟɥɟɧɢɟ ɢ ɜɨɡɦɨɠ-
ɧɨɫɬɶ ɜɨɡɝɨɪɚɧɢɹ ɩɪɢ ɜɵɫɨɤɨɷɧɬɚɥɶɩɢɣɧɵɯ  
ɜɨɡɞɟɣɫɬɜɢɹɯ. 

ɉɪɢ ɢɡɝɨɬɨɜɥɟɧɢɢ ɦɚɬɟɪɢɚɥɨɜ, ɢɫɩɨɥɶɡɭɟɦɵɯ 
ɩɪɢ ɩɪɨɢɡɜɨɞɫɬɜɟ  ɫɚɦɨɥɟɬɨɜ, ɨɫɨɛɨɟ ɜɧɢɦɚɧɢɟ 
ɭɞɟɥɹɟɬɫɹ ɢɯ ɭɫɬɨɣɱɢɜɨɫɬɢ ɤ ɜɨɫɩɥɚɦɟɧɟɧɢɸ ɢ 
ɜɵɞɟɥɟɧɢɸ ɬɨɤɫɢɱɧɵɯ ɩɪɨɞɭɤɬɨɜ ɝɨɪɟɧɢɹ. ȼɫɟ 
ɢɫɩɨɥɶɡɨɜɚɧɧɵɟ ɦɚɬɟɪɢɚɥɵ ɞɨɥɠɧɵ ɨɬɜɟɱɚɬɶ ɬɪɟ-
ɛɨɜɚɧɢɹɦ ɚɜɢɚɰɢɨɧɧɵɯ ɩɪɚɜɢɥ ɩɨ ɩɨɠɚɪɧɨɣ ɛɟɡ-
ɨɩɚɫɧɨɫɬɢ (ɝɥɚɜɵ Ⱥɉ-25 ɪɚɫɩɪɨɫɬɪɚɧɹɸɬɫɹ ɧɚ 
ɫɚɦɨɥɟɬɵ ɦɚɥɨɣ ɢ ɬɪɚɧɫɩɨɪɬɧɨɣ ɤɚɬɟɝɨɪɢɣ) Д6, 7Ж. 

Ⱦɥɹ ɪɟɲɟɧɢɹ ɩɨɫɬɚɜɥɟɧɧɨɣ ɡɚɞɚɱɢ ɧɟɨɛɯɨɞɢɦɨ 
ɩɨɞɪɨɛɧɟɟ ɨɫɬɚɧɨɜɢɬɶɫɹ ɧɚ ɪɚɫɫɦɨɬɪɟɧɢɢ  



ǵащȖȠțȩеХȖХȢȡțȘȤȖȜțаșȪțȩеХȝȜȘȞȩȠȖя 

АǰǶАȄǶǼǻǻЫǳХХǺАТǳǾǶАǹЫХХǶХХТǳȃǻǼǹǼǱǶǶХХ№4Х(ки)Хз01нХХХХХХХХХХХХХХХХХХХХХХХХХХХХХХХХХХХХХХХХХХХХХХХХХХХХХХХХХХХХХХХХХХХХХХХХХХ            75 

ɫɭɳɟɫɬɜɭɸɳɢɯ ɩɪɢɟɦɨɜ ɫɧɢɠɟɧɢɹ ɝɨɪɸɱɟɫɬɢ, 
ɞɵɦɨɨɛɪɚɡɨɜɚɧɢɹ ɢ ɬɨɤɫɢɱɧɨɫɬɢ ɩɪɨɞɭɤɬɨɜ ɝɨɪɟ-
ɧɢɹ ɢ ɩɢɪɨɥɢɡɚ ɜɨɥɨɤɧɨɨɛɪɚɡɭɸɳɢɯ ɩɨɥɢɦɟɪɨɜ. 

ɉɪɨɛɥɟɦɚ ɫɨɡɞɚɧɢɹ ɨɝɧɟɫɬɨɣɤɢɯ ɜɨɥɨɤɧɢɫɬɵɯ 
ɦɚɬɟɪɢɚɥɨɜ ɦɨɠɟɬ ɪɟɲɚɬɶɫɹ ɞɜɭɦɹ ɩɭɬɹɦɢ: 

– ɩɨɥɭɱɟɧɢɟ ɧɨɜɵɯ ɬɢɩɨɜ ɯɢɦɢɱɟɫɤɢɯ ɜɨɥɨɤɨɧ, 
ɧɟ ɩɨɞɞɟɪɠɢɜɚɸɳɢɯ ɝɨɪɟɧɢɹ ɧɚ ɜɨɡɞɭɯɟ, ɜ ɱɚɫɬ-
ɧɨɫɬɢ ɬɟɪɦɨɫɬɨɣɤɢɯ ɜɨɥɨɤɨɧ; 

– ɩɪɢɞɚɧɢɟ ɨɝɧɟɡɚɳɢɬɧɵɯ ɫɜɨɣɫɬɜ ɢɡɜɟɫɬɧɵɦ 
ɩɪɨɦɵɲɥɟɧɧɨ ɜɵɩɭɫɤɚɟɦɵɦ ɬɢɩɚɦ ɩɪɢɪɨɞɧɵɯ ɢ 
ɯɢɦɢɱɟɫɤɢɯ ɜɨɥɨɤɨɧ. 

Ⱦɥɹ ɫɧɢɠɟɧɢɹ ɝɨɪɸɱɟɫɬɢ ɰɟɥɥɸɥɨɡɧɨɝɨ ɜɨɥɨɤ-
ɧɚ ɢɫɩɨɥɶɡɭɸɬɫɹ ɫɥɟɞɭɸɳɢɟ ɦɟɬɨɞɵ: 

1 – ɩɪɨɩɢɬɤɚ ɪɚɫɬɜɨɪɚɦɢ ɡɚɦɟɞɥɢɬɟɥɟɣ ɝɨɪɟɧɢɹ 
(ɩɨɜɟɪɯɧɨɫɬɧɚɹ ɨɛɪɚɛɨɬɤɚ); 

2 – ɯɢɦɢɱɟɫɤɨɟ ɦɨɞɢɮɢɰɢɪɨɜɚɧɢɟ ɜɨɥɨɤɨɧ ɢ 
ɢɡɞɟɥɢɣ ɢɡ ɧɢɯ; 

3 – ɜɜɟɞɟɧɢɟ ɡɚɦɟɞɥɢɬɟɥɟɣ ɝɨɪɟɧɢɹ ɩɪɢ ɮɨɪɦɨ-
ɜɚɧɢɢ ɜɨɥɨɤɧɚ. 

Ⱦɥɹ ɫɧɢɠɟɧɢɹ ɩɨɠɚɪɧɨɣ ɨɩɚɫɧɨɫɬɢ ɢɫɩɨɥɶɡɭ-
ɸɬɫɹ ɡɚɦɟɞɥɢɬɟɥɢ ɝɨɪɟɧɢɹ ɪɚɡɥɢɱɧɨɝɨ ɫɨɫɬɚɜɚ 
ɧɟɨɪɝɚɧɢɱɟɫɤɨɣ ɢ ɨɪɝɚɧɢɱɟɫɤɨɣ ɩɪɢɪɨɞɵ, ɫɪɟɞɢ 
ɤɨɬɨɪɵɯ ɩɪɟɨɛɥɚɞɚɸɬ ɝɚɥɨɝɟɧ- ɢ ɮɨɫɮɨɪɫɨɞɟɪɠɚ-
ɳɢɟ ɫɨɟɞɢɧɟɧɢɹ. 

Ɉɛɪɚɛɨɬɤɚ ɚɧɬɢɩɢɪɟɧɚɦɢ ɢɥɢ ɡɚɦɟɞɥɢɬɟɥɹɦɢ 
ɝɨɪɟɧɢɹ ɹɜɥɹɟɬɫɹ ɫɚɦɵɦ ɷɮɮɟɤɬɢɜɧɵɦ ɢ ɪɚɫɩɪɨ-
ɫɬɪɚɧɟɧɧɵɦ ɫɩɨɫɨɛɨɦ ɨɝɧɟɡɚɳɢɬɵ ɜɨɥɨɤɨɧ  
Д8–12Ж. ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɜɨɥɨɤɨɧ, ɩɪɨɲɟɞɲɢɯ  
ɬɚɤɭɸ ɨɛɪɚɛɨɬɤɭ, ɩɨɡɜɨɥɹɟɬ ɢɫɤɥɸɱɢɬɶ ɜɨɡɦɨɠ-
ɧɨɫɬɶ ɜɨɡɝɨɪɚɧɢɹ ɝɨɬɨɜɵɯ ɢɡɞɟɥɢɣ ɨɬ ɦɚɥɨɷɧɟɪɝɟ-
ɬɢɱɟɫɤɢɯ ɢɫɬɨɱɧɢɤɨɜ ɡɚɠɢɝɚɧɢɹ, ɩɪɢ ɷɬɨɦ ɫɧɢɠɚ-
ɟɬɫɹ ɫɩɨɫɨɛɧɨɫɬɶ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ ɩɥɚɦɟɧɢ ɩɨ 
ɩɨɜɟɪɯɧɨɫɬɢ, ɞɵɦɨɨɛɪɚɡɭɸɳɚɹ ɫɩɨɫɨɛɧɨɫɬɶ  
ɢ ɬɨɤɫɢɱɧɨɫɬɶ ɩɪɨɞɭɤɬɨɜ ɪɚɡɥɨɠɟɧɢɹ Д9–11Ж. 

ɂɡɜɟɫɬɧɨ, ɱɬɨ ɩɪɢ ɨɝɧɟɡɚɳɢɬɟ ɰɟɥɥɸɥɨɡɧɵɯ 
ɜɨɥɨɤɨɧ ɷɮɮɟɤɬɢɜɧɨ ɩɪɢɦɟɧɹɸɬɫɹ ɮɨɫɮɨɪɫɨɞɟɪ-
ɠɚɳɢɟ ɚɧɬɢɩɢɪɟɧɵ, ɞɟɣɫɬɜɢɟ ɤɨɬɨɪɵɯ ɩɪɨɹɜɥɹɟɬ-
ɫɹ ɤɚɤ ɜ ɫɧɢɠɟɧɢɢ ɤɨɥɢɱɟɫɬɜɚ ɝɨɪɸɱɢɯ ɫɨɟɞɢɧɟ-
ɧɢɣ, ɬɚɤ ɢ ɜ ɩɪɟɞɨɯɪɚɧɟɧɢɢ ɰɟɥɥɸɥɨɡɧɨɝɨ ɜɨɥɨɤ-
ɧɚ ɨɛɭɝɥɢɜɲɢɦɫɹ ɫɥɨɟɦ ɨɬ ɝɨɪɹɳɟɝɨ ɩɥɚɦɟɧɢ 
Д11Ж, ɩɪɢ ɷɬɨɦ ɩɨɜɵɲɚɟɬɫɹ ɤɨɤɫɨɨɛɪɚɡɨɜɚɧɢɟ  
ɩɨɥɢɦɟɪɚ. 

ȼɵɲɟɨɩɢɫɚɧɧɵɟ ɫɩɨɫɨɛɵ ɧɟ ɦɨɝɭɬ ɛɵɬɶ ɩɪɢ-
ɦɟɧɟɧɵ ɤ ɢɫɫɥɟɞɭɟɦɨɣ ɜɨɥɨɤɧɢɫɬɨɣ ɫɦɟɫɢ, ɬɚɤ 
ɤɚɤ ɜɜɟɞɟɧɢɟ ɮɨɫɮɨɪɫɨɞɟɪɠɚɳɢɯ ɤɨɦɩɨɧɟɧɬɨɜ 
ɦɨɠɟɬ ɩɪɢɜɟɫɬɢ ɤ ɞɟɝɪɚɞɚɰɢɢ ɧɟɨɪɝɚɧɢɱɟɫɤɢɯ 
ɜɨɥɨɤɨɧ ɩɪɢ ɜɨɡɞɟɣɫɬɜɢɢ ɜɵɫɨɤɨɣ ɬɟɦɩɟɪɚɬɭɪɵ. 
ɇɚɢɛɨɥɟɟ ɩɨɞɯɨɞɹɳɢɦ ɫɩɨɫɨɛɨɦ ɩɪɢɞɚɧɢɹ ɩɨɜɵ-
ɲɟɧɧɵɯ ɨɝɧɟɡɚɳɢɬɧɵɯ ɫɜɨɣɫɬɜ ɹɜɥɹɟɬɫɹ ɦɟɬɨɞ, 
ɨɩɢɫɚɧɧɵɣ ɜ ɪɚɛɨɬɚɯ Д13–17Ж ɫ ɪɹɞɨɦ ɞɨɪɚɛɨɬɨɤ. 

Ɇɚɬɟɪɢɚɥɵ ɢ ɦɟɬɨɞɵ 

ȼ ɤɚɱɟɫɬɜɟ ɨɫɧɨɜɧɵɯ ɤɨɦɩɨɧɟɧɬɨɜ ɜɨɥɨɤɧɢ-
ɫɬɨɝɨ ɦɚɬɚ ɜɵɛɪɚɧɵ ɛɚɡɚɥɶɬɨɜɵɣ ɦɚɬɟɪɢɚɥ ɦɚɪ-
ɤɢ ȻɍɌȼ (ɈȺɈ «ɇɁɋȼ»), ɤɜɚɪɰɟɜɵɟ ɜɨɥɨɤɧɚ 
ɦɚɪɤɢ ɌɄȼ (ɇɉɄ «Ɍɟɪɦ») ɢ ɤɨɬɨɧɢɡɢɪɨɜɚɧɧɨɟ 
ɥɶɧɹɧɨɟ ɜɨɥɨɤɧɨ (ȺɉɄ «ȼɨɥɨɝɨɬɱɢɧɚ»). ɂɡɝɨ-
ɬɨɜɥɟɧɵ ɨɛɪɚɡɰɵ ɜɨɥɨɤɧɢɫɬɨɝɨ ɦɚɬɟɪɢɚɥɚ ɦɟ-
ɬɨɞɨɦ ɚɷɪɚɰɢɨɧɧɨɝɨ ɫɦɟɲɢɜɚɧɢɹ ɜɨɥɨɤɨɧ ɜ 
ɩɨɬɨɤɟ ɫɠɚɬɨɝɨ ɜɨɡɞɭɯɚ (ɞɚɜɥɟɧɢɟ ɜɨɡɞɭɯɚ  
4–6 ɚɬ (0,4–0,6 Ɇɉɚ)) ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɜ ɤɚɱɟ-
ɫɬɜɟ ɫɜɹɡɭɸɳɟɝɨ 1%-ɧɨɣ ɜɨɞɧɨɣ ɷɦɭɥɶɫɢɢ  
ɩɨɥɢɜɢɧɢɥɚɰɟɬɚɬɚ, ɧɚɧɟɫɟɧɧɨɣ ɪɚɫɩɵɥɟɧɢɟɦ  
ɜ ɩɪɨɰɟɫɫɟ ɨɫɚɠɞɟɧɢɹ ɜɨɥɨɤɧɢɫɬɨɝɨ ɦɚɬɚ ɧɚ 
ɫɟɬɤɟ, ɫ ɩɨɫɥɟɞɭɸɳɟɣ ɫɭɲɤɨɣ ɩɪɢ ɬɟɦɩɟɪɚɬɭ-
ɪɚɯ 70–90°ɋ. 

ɋ ɰɟɥɶɸ ɫɧɢɠɟɧɢɹ ɝɨɪɸɱɟɫɬɢ ɩɨɞɝɨɬɨɜɥɟɧɧɵɟ 
ɨɛɪɚɡɰɵ ɜɨɥɨɤɧɢɫɬɨɝɨ ɦɚɬɟɪɢɚɥɚ ɛɵɥɢ ɩɨɞɜɟɪɝ-
ɧɭɬɵ ɬɟɪɦɨɨɛɪɚɛɨɬɤɟ ɜ ɜɨɡɞɭɲɧɨɣ ɫɪɟɞɟ ɩɪɢ  
ɬɟɦɩɟɪɚɬɭɪɚɯ 270–320°ɋ ɫ ɜɪɟɦɟɧɟɦ ɷɤɫɩɨɡɢɰɢɢ  
5–60 ɦɢɧ. 

 

Ɋɟɡɭɥɶɬɚɬɵ ɢ ɨɛɫɭɠɞɟɧɢɟ 

Ⱦɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɧɟɨɛɯɨɞɢɦɵɯ ɦɟɯɚɧɢɱɟɫɤɢɯ 
ɫɜɨɣɫɬɜ ɜɨɥɨɤɧɢɫɬɨɝɨ ɦɚɬɟɪɢɚɥɚ ɫ ɫɨɯɪɚɧɟɧɢɟɦ 
ɧɢɡɤɨɣ ɩɥɨɬɧɨɫɬɢ, ɢɫɩɨɥɶɡɨɜɚɧɨ ɬɪɢ ɜɢɞɚ ɜɨɥɨɤɨɧ 
ɫ ɪɚɡɥɢɱɧɵɦ ɢɯ ɫɨɞɟɪɠɚɧɢɟɦ: ɥɶɧɹɧɨɟ ɤɨɬɨɧɢɡɢ-
ɪɨɜɚɧɧɨɟ ɜɨɥɨɤɧɨ, ɤɜɚɪɰɟɜɨɟ ɢ ɛɚɡɚɥɶɬɨɜɨɟ  
(ɬɚɛɥ. 1). 

ɉɪɢɦɟɧɟɧɢɟ ɥɶɧɹɧɨɝɨ ɜɨɥɨɤɧɚ ɨɛɭɫɥɨɜɥɟɧɨ 
ɭɥɭɱɲɟɧɢɟɦ ɤɚɱɟɫɬɜɚ ɫɦɟɲɟɧɢɹ ɨɤɫɢɞɧɵɯ ɜɨɥɨ-
ɤɨɧ, ɬɚɤ ɤɚɤ ɢɫɩɨɥɶɡɭɟɦɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ ɩɪɟɞɧɚ-
ɡɧɚɱɟɧɨ ɞɥɹ ɪɚɛɨɬɵ ɫ ɥɶɧɹɧɵɦ ɜɨɥɨɤɧɨɦ. 

ɂɡ ɩɨɥɭɱɟɧɧɵɯ ɪɟɡɭɥɶɬɚɬɨɜ ɜɢɞɧɨ, ɱɬɨ  
ɜɫɟ ɨɛɪɚɡɰɵ ɩɨɤɚɡɚɥɢ ɛɥɢɡɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ. 
Ȼɨɥɟɟ ɧɢɡɤɚɹ ɩɥɨɬɧɨɫɬɶ ɜ ɫɨɱɟɬɚɧɢɢ ɫ ɜɵɫɨ- 

ɤɨɣ ɬɟɪɦɨɫɬɨɣɤɨɫɬɶɸ ɦɚɬɟɪɢɚɥɚ ɫɨɫɬɚɜɚ:  
ɤɜɚɪɰ 70%+ɛɚɡɚɥɶɬ 20%+ɤɨɬɨɧɢɧ 10% – ɦɨɠɟɬ 
ɛɵɬɶ ɨɛɴɹɫɧɟɧɚ ɩɨɜɵɲɟɧɧɵɦ ɫɨɞɟɪɠɚɧɢɟɦ ɛɨɥɟɟ 
ɩɪɨɱɧɨɝɨ ɢ ɬɟɪɦɨɫɬɨɣɤɨɝɨ ɤɜɚɪɰɟɜɨɝɨ ɜɨɥɨɤɧɚ, 
ɱɬɨ ɩɨɡɜɨɥɢɥɨ ɫɨɡɞɚɬɶ ɧɚɢɛɨɥɟɟ ɪɚɡɪɹɠɟɧɧɭɸ 
ɫɬɪɭɤɬɭɪɭ ɜ ɩɪɨɰɟɫɫɟ ɦɟɯɚɧɢɱɟɫɤɨɝɨ ɫɦɟɲɟɧɢɹ 
ɜɨɥɨɤɨɧ. ȼ ɞɚɥɶɧɟɣɲɟɦ ɛɭɞɟɬ ɢɫɫɥɟɞɨɜɚɬɶɫɹ ɦɚ-
ɬɟɪɢɚɥ ɫɨɫɬɚɜɚ: ɤɜɚɪɰ 70%+ɛɚɡɚɥɶɬ 20%+ɤɨɬɨ-

ɧɢɧ 10%, ɬɚɤ ɤɚɤ ɪɚɛɨɱɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɛɭɞɟɬ ɩɪɟ-
ɜɵɲɚɬɶ 1200°ɋ, ɚ ɛɚɡɚɥɶɬɨɜɨɟ ɜɨɥɨɤɧɨ ɧɟ ɫɦɨɠɟɬ 
ɨɛɟɫɩɟɱɢɬɶ ɫɨɯɪɚɧɧɨɫɬɶ ɝɟɨɦɟɬɪɢɱɟɫɤɢɯ ɩɚɪɚ-
ɦɟɬɪɨɜ ɩɪɢ ɬɚɤɨɣ ɬɟɦɩɟɪɚɬɭɪɟ. 

ɉɨɥɭɱɟɧɧɵɣ ɥɟɝɤɨɜɟɫɧɵɣ ɦɚɬ ɩɨɞɜɟɪɝɧɭɬ ɬɟɪ-
ɦɨɨɤɢɫɥɢɬɟɥɶɧɨɣ ɨɛɪɚɛɨɬɤɟ ɞɥɹ ɨɛɭɝɥɟɪɨɠɢɜɚɧɢɹ 
ɰɟɥɥɸɥɨɡɧɨɣ ɫɨɫɬɚɜɥɹɸɳɟɣ. ɉɪɢ ɷɬɨɦ, ɤɚɤ ɜɢɞɧɨ 

Ɍɚɛɥɢɰɚ 1 

Ɏɢɡɢɤɨ-ɦɟɯɚɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɨɛɪɚɡɰɨɜ ɢɡ ɜɨɥɨɤɧɢɫɬɨɝɨ ɦɚɬɟɪɢɚɥɚ 

ɋɨɫɬɚɜ ɜɨɥɨɤɧɢɫɬɨɣ ɤɨɦɩɨɡɢɰɢɢ ɉɥɨɬɧɨɫɬɶ, ɤɝ/ɦ3
 Ƚɢɛɤɨɫɬɶ, ɦɦ ɍɩɪɭɝɨɫɬɶ, % 

Ʉɜɚɪɰ 50%+ɤɨɬɨɧɢɧ 50% 17,5 100 88 

Ʉɜɚɪɰ 20%+ɛɚɡɚɥɶɬ 70%+ɤɨɬɨɧɢɧ 10% 16,2 100 88 

Ʉɜɚɪɰ 70%+ɛɚɡɚɥɶɬ 20%+ɤɨɬɨɧɢɧ 10% 16,0 100 87 
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ɢɡ ɞɚɧɧɵɯ ɬɚɛɥ. 2, ɩɨɫɥɟ ɬɟɪɦɨɨɛɪɚɛɨɬɤɢ ɩɪɢ  
300°ɋ ɜ ɬɟɱɟɧɢɟ 60 ɦɢɧ, ɜɫɥɟɞɫɬɜɢɟ ɦɚɤɫɢɦɚɥɶɧɨ-
ɝɨ (ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɬɟɪɦɨɨɛɪɚɛɨɬɤɨɣ ɜ ɬɟɱɟɧɢɟ  
5 ɦɢɧ) ɭɞɚɥɟɧɢɹ ɝɟɬɟɪɨɚɬɨɦɨɜ ɢɡ ɦɚɤɪɨɦɨɥɟɤɭ-
ɥɹɪɧɨɣ ɰɟɩɢ ɰɟɥɥɸɥɨɡɵ, ɧɚɛɥɸɞɚɟɬɫɹ ɡɧɚɱɢɬɟɥɶ-
ɧɨɟ ɭɦɟɧɶɲɟɧɢɟ ɨɛɴɟɦɧɨɣ ɩɥɨɬɧɨɫɬɢ ɦɚɬɟɪɢɚɥɚ 
(ɫ 16,0 ɞɨ 14,0 ɤɝ/ɦ3) ɩɪɢ ɫɨɯɪɚɧɟɧɢɢ ɜɵɫɨɤɢɯ 
ɮɢɡɢɤɨ-ɦɟɯɚɧɢɱɟɫɤɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ, ɜ ɱɚɫɬɧɨɫɬɢ 
ɝɢɛɤɨɫɬɢ (100 ɦɦ). ȼɢɞ ɜɨɥɨɤɧɢɫɬɨɝɨ ɦɚɬɟɪɢɚɥɚ 
ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫ. 1. ȼɢɞɧɨ, ɱɬɨ ɜɨɥɨɤɧɚ ɪɚɡɥɢɱ-
ɧɨɣ ɩɪɢɪɨɞɵ ɪɚɜɧɨɦɟɪɧɨ ɪɚɫɩɪɟɞɟɥɟɧɵ ɜ ɨɛɴɟɦɟ 
ɦɚɬɟɪɢɚɥɚ, ɥɢɲɶ ɦɟɫɬɚɦɢ ɡɚɦɟɬɧɵ ɮɥɨɤɭɥɵ 
ɧɟɪɚɡɜɨɥɨɤɧɟɧɧɨɝɨ ɦɚɬɟɪɢɚɥɚ. 

Ɋɢɫ. 1. Ɉɛɪɚɡɟɰ ɝɢɛɤɨɝɨ ɬɟɩɥɨɡɚɳɢɬɧɨɝɨ ɜɨɥɨɤɧɢ-
ɫɬɨɝɨ ɦɚɬɟɪɢɚɥɚ ɧɚ ɨɫɧɨɜɟ ɫɦɟɫɢ ɧɟɨɪɝɚɧɢɱɟɫɤɢɯ ɜɨɥɨ-
ɤɨɧ ɢ ɜɨɥɨɤɨɧ ɪɚɫɬɢɬɟɥɶɧɨɝɨ ɩɪɨɢɫɯɨɠɞɟɧɢɹ 

 

Ɍɟɪɦɨɨɛɪɚɛɨɬɚɧɧɵɣ ɦɚɬɟɪɢɚɥ ɢɫɫɥɟɞɨɜɚɥɢ ɧɚ 
ɩɨɠɚɪɧɭɸ ɛɟɡɨɩɚɫɧɨɫɬɶ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɪɟɛɨɜɚ-
ɧɢɹɦɢ Ⱥɉ-25, ɉɪɢɥɨɠɟɧɢɟ F, ɑɚɫɬɢ VI ɢ V ɩɨ ɝɨ-
ɪɸɱɟɫɬɢ ɢ ɞɵɦɨɨɛɪɚɡɨɜɚɧɢɸ, ɪɟɡɭɥɶɬɚɬɵ ɩɪɟɞ-
ɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥ. 3. 

ȼɢɞɧɨ, ɱɬɨ ɩɨɥɭɱɟɧɧɵɣ ɦɚɬɟɪɢɚɥ ɜ ɪɚɡɵ ɩɪɟ-
ɜɨɫɯɨɞɢɬ ɨɬɟɱɟɫɬɜɟɧɧɵɣ ɦɚɬɟɪɢɚɥ ɦɚɪɤɢ ȺɌɆ-1 ɢ 
ɩɨɥɧɨɫɬɶɸ ɭɞɨɜɥɟɬɜɨɪɹɟɬ ɬɪɟɛɨɜɚɧɢɹɦ Ⱥɜɢɚɰɢɨɧ-
ɧɵɯ ɩɪɚɜɢɥ ɩɨ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ. 

Ⱦɥɹ ɨɰɟɧɤɢ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ ɫɜɨɣɫɬɜ ɦɚɬɟ-
ɪɢɚɥɚ ɩɪɨɜɟɞɟɧɵ ɢɫɩɵɬɚɧɢɹ ɩɨ ɨɞɧɨɫɬɨɪɨɧɧɟɦɭ 
ɜɨɡɞɟɣɫɬɜɢɸ ɬɟɦɩɟɪɚɬɭɪɵ 1200°ɋ ɜ ɬɟɱɟɧɢɟ ɧɟ 
ɦɟɧɟɟ 15 ɦɢɧ Д18Ж. ɉɨɫɥɟ ɩɪɨɜɟɞɟɧɢɹ ɢɫɩɵɬɚɧɢɣ 
ɨɛɪɚɡɰɵ ɝɢɛɤɨɝɨ ɜɨɥɨɤɧɢɫɬɨɝɨ ɦɚɬɟɪɢɚɥɚ ɫɨɯɪɚ-
ɧɢɥɢ ɫɜɨɸ ɰɟɥɨɫɬɧɨɫɬɶ (ɪɢɫ. 2). ȼɢɞɧɨ, ɱɬɨ ɥɢ-
ɧɟɣɧɚɹ ɭɫɚɞɤɚ ɦɚɬɟɪɢɚɥɚ ɧɚɛɥɸɞɚɟɬɫɹ ɫɨ ɫɬɨɪɨ-
ɧɵ ɜɨɡɞɟɣɫɬɜɢɹ ɬɟɦɩɟɪɚɬɭɪɵ, ɬɨɝɞɚ ɤɚɤ ɧɚ 
«ɯɨɥɨɞɧɨɣ» ɫɬɨɪɨɧɟ ɭɫɚɞɤɚ ɨɬɫɭɬɫɬɜɭɟɬ. ɍɫɚɞɤɚ 
ɧɚɛɥɸɞɚɟɬɫɹ ɩɨ ɜɵɫɨɬɟ ɦɚɬɟɪɢɚɥɚ ɩɨɪɹɞɤɚ  
5–7 ɦɦ, ɞɚɥɟɟ, ɜɜɢɞɭ ɩɨɧɢɠɟɧɧɵɯ ɬɟɦɩɟɪɚɬɭɪ, ɜ 
ɛɨɥɟɟ ɝɥɭɛɨɤɢɯ ɫɥɨɹɯ ɡɧɚɱɢɬɟɥɶɧɨɣ ɞɟɫɬɪɭɤɰɢɢ 
ɤɟɪɚɦɢɱɟɫɤɢɯ ɜɨɥɨɤɨɧ ɧɟ ɩɪɨɢɫɯɨɞɢɬ, ɤɚɤ ɢ ɦɚ-
ɬɟɪɢɚɥɚ ɜ ɰɟɥɨɦ. ɉɟɪɟɩɚɞ ɬɟɦɩɟɪɚɬɭɪ ɧɚ 
«ɝɨɪɹɱɟɣ» ɢ «ɯɨɥɨɞɧɨɣ» ɫɬɨɪɨɧɚɯ ɝɢɛɤɨɝɨ ɬɟɩ-
ɥɨɡɜɭɤɨɢɡɨɥɹɰɢɨɧɧɨɝɨ ɜɨɥɨɤɧɢɫɬɨɝɨ ɦɚɬɟɪɢɚɥɚ 
ɫɨɫɬɚɜɥɹɟɬ з880°ɋ. ɋɥɟɞɭɟɬ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɜɨ 
ɜɪɟɦɹ ɷɤɫɩɨɡɢɰɢɢ ɩɪɢ ɨɞɧɨɫɬɨɪɨɧɧɟɦ ɜɨɡɞɟɣ-
ɫɬɜɢɢ ɜɵɫɨɤɢɯ ɬɟɦɩɟɪɚɬɭɪ ɜɢɡɭɚɥɶɧɨ ɜɵɞɟɥɟɧɢɟ 
ɞɵɦɚ ɧɟɡɧɚɱɢɬɟɥɶɧɨ. 

ɉɨɦɢɦɨ ɬɪɟɛɨɜɚɧɢɣ ɩɨ ɝɨɪɸɱɟɫɬɢ Д19Ж ɤ ɩɨ-
ɞɨɛɧɵɦ ɦɚɬɟɪɢɚɥɚɦ ɫɭɳɟɫɬɜɭɸɬ ɬɪɟɛɨɜɚɧɢɹ ɩɨ 
ɩɨɧɢɠɟɧɧɵɦ ɡɧɚɱɟɧɢɹɦ ɫɨɪɛɰɢɨɧɧɨɣ ɜɥɚɠɧɨɫɬɢ. 
Ɋɚɧɟɟ ɡɚɦɟɱɟɧɵ ɫɥɭɱɚɢ ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɜ ɫɚɦɨɥɟ-
ɬɚɯ ɝɪɚɠɞɚɧɫɤɨɣ ɚɜɢɚɰɢɢ ɬɚɤ ɧɚɡɵɜɚɟɦɨɝɨ 
«ɫɚɥɨɧɧɨɝɨ ɞɨɠɞɹ», ɤɨɝɞɚ ɜɨ ɜɪɟɦɹ ɩɨɫɚɞɤɢ ɫɤɨɧ-
ɞɟɧɫɢɪɨɜɚɜɲɚɹɫɹ ɜ ɨɛɴɟɦɟ ɬɟɩɥɨɢɡɨɥɹɰɢɨɧɧɨɝɨ 
ɦɚɬɟɪɢɚɥɚ ɜɥɚɝɚ ɧɚɛɢɪɚɥɚ ɤɪɢɬɢɱɟɫɤɭɸ ɦɚɫɫɭ ɢ, 
ɩɪɨɯɨɞɹ ɱɟɪɟɡ ɜɧɭɬɪɟɧɧɸɸ ɨɛɲɢɜɤɭ ɫɚɦɨɥɟɬɚ, 
ɩɨɩɚɞɚɥɚ ɜ ɫɚɥɨɧ. ɂɫɫɥɟɞɭɟɦɵɣ ɨɛɪɚɡɟɰ ɜɨɥɨɤ-
ɧɢɫɬɨɝɨ ɦɚɬɟɪɢɚɥɚ ɩɨɦɟɳɚɥɢ ɜ ɷɤɫɢɤɚɬɨɪ ɧɚɞ 
ɡɟɪɤɚɥɨɦ ɜɨɞɵ, ɤɨɬɨɪɵɣ ɝɟɪɦɟɬɢɱɧɨ ɡɚɤɪɵɜɚɥɢ 
ɢ ɜɵɞɟɪɠɢɜɚɥɢ ɩɪɢ ɨɬɧɨɫɢɬɟɥɶɧɨɣ ɜɥɚɠɧɨɫɬɢ 
ɜɨɡɞɭɯɚ ɧɚ ɭɪɨɜɧɟ 98% ɜ ɬɟɱɟɧɢɟ 30 ɫɭɬ.  

Ɍɚɛɥɢɰɚ 2 

ȼɥɢɹɧɢɟ ɭɫɥɨɜɢɣ ɬɟɪɦɨɨɤɢɫɥɟɧɢɹ ɜɨɥɨɤɧɢɫɬɨɣ ɤɨɦɩɨɡɢɰɢɢ  
ɧɚ ɩɥɨɬɧɨɫɬɶ ɢ ɝɢɛɤɨɫɬɶ ɦɚɬɟɪɢɚɥɚ 

ɋɨɫɬɚɜ ɜɨɥɨɤɧɢɫɬɨɣ 

ɤɨɦɩɨɡɢɰɢɢ 

Ɇɚɬɟɪɢɚɥ ɜ ɢɫɯɨɞɧɨɦ 

ɫɨɫɬɨɹɧɢɢ 

Ɍɟɪɦɨɨɛɪɚɛɨɬɤɚ ɩɪɢ 300°ɋ ɜ ɬɟɱɟɧɢɟ, ɦɢɧ 

5 60 

ɉɥɨɬɧɨɫɬɶ, 
ɤɝ/ɦ3

 

Ƚɢɛɤɨɫɬɶ, 
ɦɦ 

ɉɥɨɬɧɨɫɬɶ, 
ɤɝ/ɦ3

 

Ƚɢɛɤɨɫɬɶ, 
ɦɦ 

ɉɥɨɬɧɨɫɬɶ, 
ɤɝ/ɦ3

 

Ƚɢɛɤɨɫɬɶ, 
ɦɦ 

Ʉɜɚɪɰ 70%+ɛɚɡɚɥɶɬ 20%+ 

+ɤɨɬɨɧɢɧ 10% 
16,0 100 15,2 100 14,0 100 

Ɍɚɛɥɢɰɚ 3 

ɉɨɤɚɡɚɬɟɥɢ ɝɨɪɸɱɟɫɬɢ ɢ ɞɵɦɨɨɛɪɚɡɨɜɚɧɢɹ ɝɢɛɤɨɝɨ ɜɨɥɨɤɧɢɫɬɨɝɨ ɦɚɬɟɪɢɚɥɚ  
ɜ ɫɪɚɜɧɟɧɢɢ ɫ ɨɬɟɱɟɫɬɜɟɧɧɵɦ ɚɧɚɥɨɝɨɦ 

Ɇɚɬɟɪɢɚɥ ɉɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ  
ɨɫɬɚɬɨɱɧɨɝɨ ɝɨɪɟɧɢɹ, ɫ 

Ⱦɥɢɧɚ ɨɛɭɝɥɢɜɚɧɢɹ, ɦɦ ɉɨɤɚɡɚɬɟɥɶ 

ɞɵɦɨɨɛɪɚɡɨɜɚɧɢɹ 

Ƚɢɛɤɢɣ ɜɨɥɨɤɧɢɫɬɵɣ ɦɚɬɟɪɢɚɥ 1 12 1 

ȺɌɆ-1 ≤3 ≤51 – 

ɋɜɨɣɫɬɜɚ ɩɨ Ⱥɉ-25 ≤3 ≤51 ≤200 
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ɗɤɫɩɨɡɢɰɢɹ ɨɛɪɚɡɰɨɜ ɞɚɧɧɨɝɨ ɜɨɥɨɤɧɢɫɬɨɝɨ ɦɚ-
ɬɟɪɢɚɥɚ ɜ ɬɟɱɟɧɢɟ ɛɨɥɟɟ ɞɥɢɬɟɥɶɧɨɝɨ ɜɪɟɦɟɧɢ (ɞɨ 
180 ɫɭɬ) ɩɨɤɚɡɚɥɚ, ɱɬɨ ɫɪɟɞɧɟɟ ɡɧɚɱɟɧɢɟ ɜɥɚɝɨɩɨ-
ɝɥɨɳɟɧɢɹ ɩɪɚɤɬɢɱɟɫɤɢ ɧɟ ɢɡɦɟɧɹɥɨɫɶ. ɗɬɨ ɫɜɢɞɟ-
ɬɟɥɶɫɬɜɭɟɬ ɨ ɟɝɨ ɩɪɟɞɟɥɶɧɨɦ ɜɥɚɝɨɧɚɫɵɳɟɧɢɢ, 
ɫɨɫɬɚɜɢɜɲɟɦ 20ޒ%. 

Ʉɪɨɦɟ ɬɨɝɨ, ɞɚɧɧɵɣ ɬɢɩ ɦɚɬɟɪɢɚɥɨɜ ɬɚɤɠɟ 
ɞɨɥɠɟɧ ɨɛɥɚɞɚɬɶ ɩɨɜɵɲɟɧɧɵɦɢ ɡɜɭɤɨɩɨɝɥɨɳɚ-
ɸɳɢɦɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ Д20Ж, ɱɬɨ ɩɨɞɬɜɟɪ-
ɠɞɚɟɬɫɹ ɨɩɪɟɞɟɥɟɧɢɟɦ ɤɨɷɮɮɢɰɢɟɧɬɚ ɡɜɭɤɨɩɨ-
ɝɥɨɳɟɧɢɹ ɜ ɞɢɚɩɚɡɨɧɟ ɱɚɫɬɨɬ ɨɬ 1000 ɞɨ  
4000 Ƚɰ ɧɚ ɚɤɭɫɬɢɱɟɫɤɨɦ ɫɬɟɧɞɟ ɧɚ ɨɫɧɨɜɟ  
ɦɧɨɝɨɤɚɧɚɥɶɧɨɝɨ ɚɧɚɥɢɡɚɬɨɪɚ ɬɢɩɚ 3560ɋ, ɢ 
ɩɨɧɢɠɟɧɧɵɦ ɡɧɚɱɟɧɢɟɦ ɤɨɷɮɮɢɰɢɟɧɬɚ ɬɟɩɥɨ-
ɩɪɨɜɨɞɧɨɫɬɢ Д21Ж, ɨɩɪɟɞɟɥɟɧɧɨɦ ɧɚ ɢɡɦɟɪɢɬɟɥɟ 
ɬɟɩɥɨɩɪɨɜɨɞɧɨɫɬɢ ɬɜɟɪɞɵɯ ɬɟɥ HFM 436, ɜ  
ɞɢɚɩɚɡɨɧɟ ɬɟɦɩɟɪɚɬɭɪ ɨɬ -60 ɞɨ +110°ɋ, ɱɬɨ 
ɩɨɡɜɨɥɢɬ ɩɪɢɦɟɧɹɬɶ ɟɝɨ (ɦɚɬɟɪɢɚɥ) ɜ ɤɚɱɟɫɬɜɟ 

ɬɟɩɥɨɡɜɭɤɨɢɡɨɥɹɰɢɢ ɤɚɛɢɧɵ ɩɢɥɨɬɨɜ ɢ ɮɸɡɟɥɹ-
ɠɚ ɩɟɪɫɩɟɤɬɢɜɧɵɯ ɢɡɞɟɥɢɣ ɝɪɚɠɞɚɧɫɤɨɣ ɚɜɢɚ-
ɰɢɢ (ɜ ɱɚɫɬɧɨɫɬɢ – ɲɢɪɨɤɨɮɸɡɟɥɹɠɧɨɝɨ ɞɚɥɶ-
ɧɟɦɚɝɢɫɬɪɚɥɶɧɨɝɨ ɫɚɦɨɥɟɬɚ CR929) ɢ ɩɨɜɵɫɢɬɶ 
ɤɨɦɮɨɪɬ ɩɚɫɫɚɠɢɪɨɜ ɜ ɩɨɥɟɬɟ. ȼ ɬɚɛɥ. 4 ɩɪɟɞɫɬɚɜ-
ɥɟɧɵ ɜɫɟ ɨɫɧɨɜɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɦɚɬɟɪɢɚɥɚ ɜ 
ɫɪɚɜɧɟɧɢɢ ɫ ɩɪɢɦɟɧɹɟɦɵɦɢ ɚɧɚɥɨɝɚɦɢ. 

Ƚɢɛɤɢɣ ɬɟɩɥɨɡɜɭɤɨɢɡɨɥɹɰɢɨɧɧɵɣ ɜɨɥɨɤɧɢɫɬɵɣ 
ɦɚɬɟɪɢɚɥ ɧɚ ɨɫɧɨɜɟ ɫɦɟɫɢ ɧɟɨɪɝɚɧɢɱɟɫɤɢɯ ɜɨɥɨ-
ɤɨɧ ɢ ɜɨɥɨɤɨɧ ɪɚɫɬɢɬɟɥɶɧɨɝɨ ɩɪɨɢɫɯɨɠɞɟɧɢɹ, 
ɩɨɥɭɱɟɧɧɵɣ ɦɟɬɨɞɨɦ ɚɷɪɚɰɢɨɧɧɨɝɨ ɨɫɚɠɞɟɧɢɹ, ɩɨ 
ɩɥɨɬɧɨɫɬɢ, ɝɢɛɤɨɫɬɢ, ɤɨɷɮɮɢɰɢɟɧɬɚɦ ɬɟɩɥɨɩɪɨ-
ɜɨɞɧɨɫɬɢ ɢ ɡɜɭɤɨɩɨɝɥɨɳɟɧɢɹ ɧɚɯɨɞɢɬɫɹ ɧɚ ɨɞɧɨɦ 
ɭɪɨɜɧɟ ɫ ɚɧɚɥɨɝɚɦɢ, ɩɪɢ ɷɬɨɦ ɨɛɥɚɞɚɟɬ ɩɨɧɢɠɟɧ-
ɧɨɣ (ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɨɬɟɱɟɫɬɜɟɧɧɵɦ ɚɧɚɥɨɝɨɦ 
ȺɌɆ-1) ɜ 4,5 ɪɚɡɚ ɫɨɪɛɰɢɨɧɧɨɣ ɜɥɚɠɧɨɫɬɶɸ ɢ 
ɝɨɪɸɱɟɫɬɶɸ. ɉɪɢ ɨɞɧɨɫɬɨɪɨɧɧɟɦ ɜɨɡɞɟɣɫɬɜɢɢ 
ɬɟɦɩɟɪɚɬɭɪɵ 1200°ɋ ɜ ɬɟɱɟɧɢɟ ɧɟ ɦɟɧɟɟ 15 ɦɢɧ 

Ɋɢɫ. 2. Ɉɛɪɚɡɰɵ ɝɢɛɤɨɝɨ ɜɨɥɨɤɧɢɫɬɨɝɨ ɦɚɬɟɪɢɚɥɚ ɧɚ ɨɫɧɨɜɟ ɫɦɟɫɢ ɧɟɨɪɝɚɧɢɱɟɫɤɢɯ ɜɨɥɨɤɨɧ ɢ ɜɨɥɨɤɨɧ ɪɚɫɬɢ-
ɬɟɥɶɧɨɝɨ ɩɪɨɢɫɯɨɠɞɟɧɢɹ ɩɨɫɥɟ ɨɞɧɨɫɬɨɪɨɧɧɟɝɨ ɜɨɡɞɟɣɫɬɜɢɹ ɬɟɦɩɟɪɚɬɭɪɵ 1200°ɋ ɫ «ɝɨɪɹɱɟɣ» (ɚ) ɢ «ɯɨɥɨɞɧɨɣ» 
ɫɬɨɪɨɧ (ɛ) 

Ɍɚɛɥɢɰɚ 4 

Ɉɫɧɨɜɧɵɟ ɫɜɨɣɫɬɜɚ ɝɢɛɤɨɝɨ ɬɟɩɥɨɡɜɭɤɨɢɡɨɥɹɰɢɨɧɧɨɝɨ ɜɨɥɨɤɧɢɫɬɨɝɨ ɦɚɬɟɪɢɚɥɚ  
ɜ ɫɪɚɜɧɟɧɢɢ ɫ ɚɧɚɥɨɝɚɦɢ 

ɋɜɨɣɫɬɜɚ Ɂɧɚɱɟɧɢɹ ɫɜɨɣɫɬɜ ɞɥɹ 

ɝɢɛɤɨɝɨ 

ɬɟɩɥɨɡɜɭɤɨɢɡɨɥɹɰɢɨɧɧɨɝɨ 

ɜɨɥɨɤɧɢɫɬɨɝɨ ɦɚɬɟɪɢɚɥɚ 

ɚɧɚɥɨɝɨɜ ɦɚɪɨɤ 

ȺɌɆ-1 

(Ɋɨɫɫɢɹ) 
Microlite AA 

blanket (ɋɒȺ) 
ɉɥɨɬɧɨɫɬɶ, ɤɝ/ɦ3

 14,0 10,0 9,6 

Ƚɢɛɤɨɫɬɶ, ɦɦ 100 – – 

ɋɨɪɛɰɢɨɧɧɚɹ ɜɥɚɠɧɨɫɬɶ 

(ɩɪɢ φ=λ8%) ɡɚ 30 ɫɭɬ, % 
18,9 85 – 

Ʉɨɷɮɮɢɰɢɟɧɬ ɬɟɩɥɨɩɪɨɜɨɞɧɨɫɬɢ,  
ȼɬ/(ɦ·Ʉ), ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ, °ɋ:       

-60 0,023 – – 

+20 0,038 ≤0,05 0,036 

+110 0,058 – – 

Ʉɨɷɮɮɢɰɢɟɧɬ ɡɜɭɤɨɩɨɝɥɨɳɟɧɢɹ ɜ ɞɢɚɩɚ-
ɡɨɧɟ ɱɚɫɬɨɬ ɨɬ 1000 ɞɨ 4000 Ƚɰ 

0,66÷0,91 ≥0,6 – 

ɚ) ɛ) 
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ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɟ ɨɛɪɚɡɰɵ ɝɢɛɤɨɝɨ ɬɟɩɥɨɡɜɭɤɨ-
ɢɡɨɥɹɰɢɨɧɧɨɝɨ ɜɨɥɨɤɧɢɫɬɨɝɨ ɦɚɬɟɪɢɚɥɚ ɫɨɯɪɚɧɹ-
ɸɬ ɫɜɨɸ ɰɟɥɨɫɬɧɨɫɬɶ ɜ ɨɬɥɢɱɢɟ ɨɬ ɨɬɟɱɟɫɬɜɟɧɧɨɝɨ ɢ 
ɡɚɪɭɛɟɠɧɨɝɨ ɚɧɚɥɨɝɨɜ, ɢɦɟɸɳɢɯ ɪɚɛɨɱɭɸ ɬɟɦɩɟɪɚ-
ɬɭɪɭ 150 ɢ 232°ɋ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɢ ɦɚɤɫɢɦɚɥɶɧɨ 
ɞɨɩɭɫɬɢɦɭɸ – ɩɨɪɹɞɤɚ 350°ɋ, ɱɬɨ ɩɨɡɜɨɥɢɬ ɜ ɫɥɭɱɚɟ 
ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɚɜɚɪɢɣɧɨɣ ɫɢɬɭɚɰɢɢ, ɜ ɱɚɫɬɧɨɫɬɢ 
ɩɪɢ ɜɨɫɩɥɚɦɟɧɟɧɢɢ ɪɚɡɥɢɬɨɝɨ ɬɨɩɥɢɜɚ, ɫɨɯɪɚɧɢɬɶ 
ɰɟɥɨɫɬɧɨɫɬɶ ɜɧɭɬɪɟɧɧɟɣ ɨɛɲɢɜɤɢ ɮɸɡɟɥɹɠɚ ɢ ɷɜɚ-
ɤɭɢɪɨɜɚɬɶ ɩɚɫɫɚɠɢɪɨɜ. 

Ɂɚɤɥɸɱɟɧɢɹ 

ɉɨɥɭɱɟɧ ɧɢɡɤɨɩɥɨɬɧɵɣ (ɧɟ ɛɨɥɟɟ 15 ɤɝ/ɦ3) 
ɜɨɥɨɤɧɢɫɬɵɣ ɬɟɩɥɨɡɜɭɤɨɢɡɨɥɹɰɢɨɧɧɵɣ ɦɚɬɟɪɢɚɥ 
ɧɚ ɨɫɧɨɜɟ ɰɟɥɥɸɥɨɡɧɵɯ ɢ ɨɤɫɢɞɧɵɯ ɜɨɥɨɤɨɧ ɦɟ-
ɬɨɞɨɦ ɚɷɪɨɞɢɧɢɦɢɱɟɫɤɨɝɨ ɫɦɟɲɟɧɢɹ. 

ɉɪɟɞɥɨɠɟɧ ɛɟɡɪɟɚɝɟɧɬɧɵɣ ɫɩɨɫɨɛ ɫɧɢɠɟɧɢɹ 
ɝɨɪɸɱɟɫɬɢ ɜɨɥɨɤɧɢɫɬɨɝɨ ɦɚɬɟɪɢɚɥɚ, ɱɬɨ ɩɨɡɜɨɥɢ-
ɥɨ ɟɦɭ ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ ɬɪɟɛɨɜɚɧɢɹɦ ɚɜɢɚɰɢɨɧɧɵɯ 
ɩɪɚɜɢɥ ɩɨ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ Ⱥɉ-25, ɉɪɢɥɨ-
ɠɟɧɢɟ F, ɑɚɫɬɢ VI ɢ V. 
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