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Ɋɚɫɫɦɨɬɪɟɧɵ ɧɚɢɛɨɥɟɟ ɮɭɧɤɰɢɨɧɚɥɶɧɵɟ ɲɩɚɬɥɟɜɨɱɧɵɟ ɫɢɫɬɟɦɵ ɧɚ ɨɫɧɨɜɟ ɷɩɨɤɫɢɞ-
ɧɨɣ ɩɨɥɢɦɟɪɧɨɣ ɫɢɫɬɟɦɵ, ɧɚɩɨɥɧɟɧɧɨɣ ɫɮɟɪɢɱɟɫɤɢɦ ɚɥɸɦɢɧɢɟɜɵɦ ɩɨɪɨɲɤɨɦ. ɉɪɨɜɟɞɟɧɵ 
ɢɫɫɥɟɞɨɜɚɧɢɹ ɜɥɢɹɧɢɹ ɫɨɞɟɪɠɚɧɢɹ ɦɟɬɚɥɥɢɱɟɫɤɨɝɨ ɧɚɩɨɥɧɢɬɟɥɹ ɜ ɩɨɥɭɱɟɧɧɵɯ ɤɨɦɩɨɡɢɰɢɹɯ 
ɢ ɟɝɨ ɭɞɟɥɶɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɧɚ ɩɪɨɱɧɨɫɬɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ – ɩɪɨɱɧɨɫɬɶ ɢ ɨɬɧɨɫɢɬɟɥɶ-
ɧɨɟ ɭɞɥɢɧɟɧɢɟ ɩɪɢ ɪɚɡɪɵɜɟ. Ɉɩɪɟɞɟɥɟɧɨ ɜɥɢɹɧɢɟ ɭɞɟɥɶɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɧɚɩɨɥɧɢɬɟɥɹ  
ɢ ɪɟɠɢɦɚ ɨɬɜɟɪɠɞɟɧɢɹ ɤɨɦɩɨɡɢɰɢɢ ɧɚ ɮɢɡɢɤɨ-ɦɟɯɚɧɢɱɟɫɤɢɟ ɫɜɨɣɫɬɜɚ ɲɩɚɬɥɟɜɨɱɧɨɝɨ 
ɫɥɨɹ, ɟɝɨ ɬɜɟɪɞɨɫɬɶ, ɚ ɬɚɤɠɟ ɫɬɨɣɤɨɫɬɶ ɫ ɦɢɧɟɪɚɥɶɧɨɦɭ ɦɚɫɥɭ ɅɁ-ɆȽ-2. 

Кɥɸɱɟɜыɟ ɫɥɨɜɚ: ɦɟɬɚɥɥɨɩɨɥɢɦɟɪɧɵɟ ɤɨɦɩɨɡɢɰɢɢ, ɲɩɚɬɥɟɜɨɱɧɵɟ ɦɚɬɟɪɢɚɥɵ, ɷɩɨɤ-
ɫɢɞɧɵɟ ɫɦɨɥɵ, ɫɮɟɪɢɱɟɫɤɢɣ ɚɥɸɦɢɧɢɟɜɵɣ ɩɨɪɨɲɨɤ. 
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APPLICATION  OF  METALPOLYMERIC  COMPOSITIONS 
FOR  SEAL  OF  CASTING  DEFECTS  AND  SURFACE  ALIGNMENT 
ON  DETAILS  AND  PRODUCTS  OF  AVIATION  ENGINEERING 

 
In this work the most functional filling systems on the basis of the epoxy polymeric system filled 

with spherical aluminum powder are considered. Researches of influence of the maintenance of 
metal filler in the received compositions and its specific surface on strength characteristics – 
breaking strength and relative lengthening are caried. It has defined, also influence of specific 
surface of filler and mode of curing of composition on physicomechanical properties of filling 
layer, its hardness, and also resistence to mineral oil LZ-MG-2. 

Keywords: metalpolymeric compositions, filling materials, epoxies, spherical aluminum 
powder. 
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ȼɜɟɞɟɧɢɟ 
Ɋɚɡɜɢɬɢɟ ɜɵɫɨɤɨɫɤɨɪɨɫɬɧɨɣ ɚɜɢɚɰɢɢ ɩɪɟɞɴɹɜɥɹɟɬ ɧɨɜɵɟ ɬɪɟɛɨɜɚɧɢɹ ɤ ɤɚɱɟɫɬɜɭ 

ɜɧɟɲɧɢɯ ɩɨɜɟɪɯɧɨɫɬɟɣ ɫɚɦɨɥɟɬɨɜ. Ɍɚɤɢɟ ɧɟɢɡɛɟɠɧɵɟ ɷɥɟɦɟɧɬɵ ɩɨɜɟɪɯɧɨɫɬɢ, ɤɚɤ ɪɟ-
ɝɥɚɦɟɧɬɢɪɨɜɚɧɧɵɟ ɡɚɡɨɪɵ ɨɩɪɟɞɟɥɟɧɧɨɣ ɜɟɥɢɱɢɧɵ ɦɟɠɞɭ ɬɨɪɰɚɦɢ ɨɛɲɢɜɨɤ ɢ ɩɚɧɟɥɟɣ, 
ɧɚɯɥɟɫɬɨɱɧɵɟ ɫɨɟɞɢɧɟɧɢɹ ɨɛɲɢɜɨɤ ɜɧɟɲɧɟɣ ɩɨɜɟɪɯɧɨɫɬɢ ɢɡɞɟɥɢɹ, ɜɵɯɨɞɹɳɢɟ ɧɚ ɬɟɨ-
ɪɟɬɢɱɟɫɤɢɣ ɤɨɧɬɭɪ ɢɡɞɟɥɢɹ, ɡɧɚɱɢɬɟɥɶɧɨ ɭɯɭɞɲɚɸɬ ɚɷɪɨɞɢɧɚɦɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ 
ɥɟɬɚɬɟɥɶɧɨɝɨ ɚɩɩɚɪɚɬɚ Д1–5]. 

ɉɪɢ ɨɬɥɢɜɤɟ ɞɟɬɚɥɟɣ ɢɡ ɚɥɸɦɢɧɢɟɜɵɯ ɫɩɥɚɜɨɜ ɬɢɩɚ ȺɅ5, ȺɅ9, ȼȺɅ5 ɢ ɞɪ. ɧɚɪɹ-
ɞɭ ɫ ɞɨɩɭɫɬɢɦɵɦɢ ɞɟɮɟɤɬɚɦɢ ɥɢɬɶɹ ɜɫɬɪɟɱɚɸɬɫɹ ɨɬɞɟɥɶɧɵɟ ɩɨɪɵ ɢ ɪɚɤɨɜɢɧɵ ɝɥɭɛɢɧɨɣ 
1–3 ɦɦ, ɤɨɬɨɪɵɟ ɩɨ ɭɫɥɨɜɢɹɦ ɪɚɛɨɬɵ ɞɟɬɚɥɟɣ ɧɟɞɨɩɭɫɬɢɦɵ, ɩɨɫɤɨɥɶɤɭ ɩɪɢɜɨɞɹɬ ɤ 
ɫɧɢɠɟɧɢɸ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɭɫɬɚɥɨɫɬɢ ɦɟɬɚɥɥɚ ɢ ɫɩɨɫɨɛɫɬɜɭɸɬ ɪɚɡɜɢɬɢɸ ɤɨɪɪɨɡɢɢ Д5–7]. 

Ⱦɥɹ ɜɵɪɚɜɧɢɜɚɧɢɹ ɜɧɟɲɧɟɣ ɩɨɜɟɪɯɧɨɫɬɢ ɥɟɬɚɬɟɥɶɧɵɯ ɚɩɩɚɪɚɬɨɜ (ɳɟɥɟɣ,  
ɡɚɡɨɪɨɜ, ɫɬɭɩɟɧɟɤ), ɚ ɬɚɤɠɟ ɧɟɪɨɜɧɨɫɬɟɣ ɜ ɦɟɫɬɚɯ ɤɪɟɩɟɠɧɵɯ ɫɨɟɞɢɧɟɧɢɣ ɲɢɪɨɤɨ  
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ɩɪɢɦɟɧɹɸɬɫɹ ɲɩɚɬɥɟɜɨɱɧɵɟ ɦɚɬɟɪɢɚɥɵ. Ʉɚɤ ɩɪɚɜɢɥɨ, ɬɚɤɢɟ ɦɚɬɟɪɢɚɥɵ ɹɜɥɹɸɬɫɹ ɜɵɫɨ-
ɤɨɧɚɩɨɥɧɟɧɧɵɦɢ ɫɢɫɬɟɦɚɦɢ, ɧɚ ɨɫɧɨɜɟ ɩɨɥɢɦɟɪɧɵɯ ɩɥɟɧɤɨɨɛɪɚɡɭɸɳɢɯ ɜɟɳɟɫɬɜ. 

ɒɩɚɬɥɟɜɨɱɧɵɟ ɦɚɬɟɪɢɚɥɵ, ɤɨɬɨɪɵɟ ɦɨɝɭɬ ɛɵɬɶ ɢɫɩɨɥɶɡɨɜɚɧɵ ɞɥɹ ɜɵɪɚɜɧɢɜɚɧɢɹ 
ɜɧɟɲɧɟɣ ɩɨɜɟɪɯɧɨɫɬɢ, ɚ ɬɚɤɠɟ ɡɚɩɨɥɧɟɧɢɹ ɞɟɮɟɤɬɨɜ ɥɢɬɶɹ, ɞɨɥɠɧɵ ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ 
ɫɥɟɞɭɸɳɢɦ ɨɫɧɨɜɧɵɦ ɬɪɟɛɨɜɚɧɢɹɦ: 

– ɥɟɝɤɨ ɧɚɧɨɫɢɬɶɫɹ ɧɚ ɩɨɜɟɪɯɧɨɫɬɶ, ɡɚɩɨɥɧɹɹ ɭɝɥɭɛɥɟɧɢɹ ɡɚ ɦɢɧɢɦɚɥɶɧɨɟ ɤɨɥɢɱɟɫɬɜɨ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɨɩɟɪɚɰɢɣ; 

– ɨɛɟɫɩɟɱɢɜɚɬɶ ɧɚɞɟɠɧɨɟ ɡɚɩɨɥɧɟɧɢɟ ɡɚɡɨɪɨɜ ɦɟɠɞɭ ɞɟɬɚɥɹɦɢ ɩɪɢ ɦɢɧɢɦɚɥɶɧɨɣ 
ɭɫɚɞɤɟ ɩɪɢ ɨɬɜɟɪɠɞɟɧɢɢ; 

– ɨɛɟɫɩɟɱɢɜɚɬɶ ɚɷɪɨɞɢɧɚɦɢɱɟɫɤɢɟ ɢ ɞɟɤɨɪɚɬɢɜɧɵɟ ɫɜɨɣɫɬɜɚ ɩɨɜɟɪɯɧɨɫɬɢ; 
– ɯɨɪɨɲɨ ɨɛɪɚɛɚɬɵɜɚɬɶɫɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɦ ɢɧɫɬɪɭɦɟɧɬɨɦ; 
– ɨɛɥɚɞɚɬɶ ɜɵɫɨɤɨɣ ɚɞɝɟɡɢɟɣ ɤ ɦɟɬɚɥɥɭ; ɭɫɬɨɣɱɢɜɨɫɬɶɸ ɤ ɜɢɛɪɚɰɢɢ ɢ ɩɟɪɟɩɚɞɚɦ 

ɬɟɦɩɟɪɚɬɭɪ ɨɬ -60 ɞɨ +135°ɋ, ɚ ɬɚɤɠɟ ɦɟɯɚɧɢɱɟɫɤɨɣ ɩɪɨɱɧɨɫɬɶɸ ɢ ɷɥɚɫɬɢɱɧɨɫɬɶɸ.  
ɋɥɟɞɭɟɬ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɮɢɡɢɤɨ-ɦɟɯɚɧɢɱɟɫɤɢɟ ɫɜɨɣɫɬɜɚ ɲɩɚɬɥɟɜɨɱɧɵɯ ɦɚɬɟɪɢɚ-

ɥɨɜ ɡɚɜɢɫɹɬ ɤɚɤ ɨɬ ɯɢɦɢɱɟɫɤɨɣ ɩɪɢɪɨɞɵ ɩɨɥɢɦɟɪɧɨɝɨ ɩɥɟɧɤɨɨɛɪɚɡɭɸɳɟɝɨ, ɬɚɤ ɢ ɨɬ ɯɢ-
ɦɢɱɟɫɤɨɣ ɩɪɢɪɨɞɵ ɢ ɫɬɪɭɤɬɭɪɵ ɧɚɩɨɥɧɢɬɟɥɟɣ. 

ȼ ɤɚɱɟɫɬɜɟ ɩɨɥɢɦɟɪɧɨɝɨ ɩɥɟɧɤɨɨɛɪɚɡɭɸɳɟɝɨ ɞɥɹ ɫɨɡɞɚɧɢɹ ɲɩɚɬɥɟɜɨɱɧɵɯ ɦɚɬɟ-
ɪɢɚɥɨɜ ɦɨɝɭɬ ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ ɧɢɡɤɨɦɨɥɟɤɭɥɹɪɧɵɟ ɞɢɚɧɨɜɵɟ ɨɥɢɝɨɦɟɪɵ ɢɥɢ ɷɩɨɤɫɢ-
ɤɪɟɦɧɢɣɨɪɝɚɧɢɱɟɫɤɢɟ ɫɨɩɨɥɢɦɟɪɵ, ɬɚɤ ɤɚɤ ɨɧɢ ɧɟ ɫɨɞɟɪɠɚɬ ɥɟɬɭɱɢɯ ɤɨɦɩɨɧɟɧɬɨɜ –  
ɜ ɱɚɫɬɧɨɫɬɢ, ɪɚɫɬɜɨɪɢɬɟɥɟɣ, ɨɛɭɫɥɚɜɥɢɜɚɸɳɢɯ ɭɜɟɥɢɱɟɧɢɟ ɩɨɪɢɫɬɨɫɬɢ ɢ ɭɫɚɞɤɢ ɩɪɢ 
ɨɬɜɟɪɠɞɟɧɢɢ Д8, 9Ж. 

ɋɨɞɟɪɠɚɧɢɟ ɧɚɩɨɥɧɢɬɟɥɟɣ ɜ ɲɩɚɬɥɟɜɨɱɧɵɯ ɦɚɬɟɪɢɚɥɚɯ ɤɨɥɟɛɥɟɬɫɹ ɜ ɩɪɟɞɟɥɚɯ 
ɨɬ 1:3 ɞɨ 1:5 ɢ ɛɨɥɟɟ. Ɍɚɤɨɟ ɜɵɫɨɤɨɟ ɫɨɞɟɪɠɚɧɢɟ ɧɚɩɨɥɧɢɬɟɥɟɣ ɩɪɢɞɚɟɬ ɲɩɚɬɥɟɜɨɱɧɵɦ 
ɦɚɬɟɪɢɚɥɚɦ ɧɟɨɛɯɨɞɢɦɵɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɫɜɨɣɫɬɜɚ Д10Ж. ȼ ɤɚɱɟɫɬɜɟ ɧɚɩɨɥɧɢɬɟɥɟɣ ɩɪɢ 
ɪɚɡɪɚɛɨɬɤɟ ɲɩɚɬɥɟɜɨɱɧɵɯ ɦɚɬɟɪɢɚɥɨɜ ɱɚɳɟ ɜɫɟɝɨ ɢɫɩɨɥɶɡɭɸɬ ɬɚɥɶɤ, ɦɢɤɪɨɬɚɥɶɤ, ɨɤɫɢ-
ɞɵ ɪɚɡɥɢɱɧɵɯ ɦɟɬɚɥɥɨɜ, ɚ ɬɚɤɠɟ ɫɥɸɞɭ. Ɉɞɧɚɤɨ ɲɩɚɬɥɟɜɨɱɧɵɟ ɦɚɬɟɪɢɚɥɵ, ɫɨɞɟɪɠɚɳɢɟ 
ɜɵɲɟɭɤɚɡɚɧɧɵɟ ɧɚɩɨɥɧɢɬɟɥɢ, ɨɛɥɚɞɚɸɬ ɧɢɡɤɢɦɢ ɦɟɯɚɧɢɱɟɫɤɨɣ ɩɪɨɱɧɨɫɬɶɸ ɢ ɜɢɛɪɨ-
ɭɫɬɨɣɱɢɜɨɫɬɶɸ Д8, 11Ж. 

ɇɚɢɛɨɥɟɟ ɩɟɪɫɩɟɤɬɢɜɧɵɦ ɧɚɩɪɚɜɥɟɧɢɟɦ ɩɪɢ ɪɚɡɪɚɛɨɬɤɟ ɲɩɚɬɥɟɜɨɱɧɵɯ ɦɚɬɟɪɢɚ-
ɥɨɜ ɹɜɥɹɟɬɫɹ ɫɨɡɞɚɧɢɟ ɦɟɬɚɥɥɨɩɨɥɢɦɟɪɧɵɯ ɤɨɦɩɨɡɢɰɢɣ, ɜ ɤɨɬɨɪɵɯ ɜ ɤɚɱɟɫɬɜɟ ɧɚɩɨɥ-
ɧɢɬɟɥɹ ɢɫɩɨɥɶɡɭɟɬɫɹ ɦɟɬɚɥɥɢɱɟɫɤɢɣ ɫɮɟɪɢɱɟɫɤɢɣ ɩɨɪɨɲɨɤ. Ɇɟɬɚɥɥɨɩɨɥɢɦɟɪɧɵɟ 
ɤɨɦɩɨɡɢɰɢɢ, ɜɵɩɨɥɧɹɸɳɢɟ ɪɨɥɶ ɲɩɚɬɥɟɜɨɱɧɵɯ ɦɚɬɟɪɢɚɥɨɜ, ɦɨɝɭɬ ɛɵɬɶ ɢɫɩɨɥɶɡɨɜɚ-
ɧɵ ɤɚɤ ɞɥɹ ɭɫɬɪɚɧɟɧɢɹ ɞɟɮɟɤɬɨɜ ɥɢɬɶɹ (ɡɚɞɟɥɤɢ ɩɨɪ ɢ ɪɚɤɨɜɢɧ) ɧɚ ɞɟɬɚɥɹɯ ɤɨɪɩɭɫɨɜ 
ɢɡ ɚɥɸɦɢɧɢɟɜɵɯ, ɦɚɝɧɢɟɜɵɯ ɢ ɬɢɬɚɧɨɜɵɯ ɫɩɥɚɜɨɜ, ɬɚɤ ɢ ɞɥɹ ɜɵɪɚɜɧɢɜɚɧɢɹ ɜɧɟɲɧɟɣ 
ɩɨɜɟɪɯɧɨɫɬɢ ɥɟɬɚɬɟɥɶɧɨɝɨ ɚɩɩɚɪɚɬɚ ɫ ɰɟɥɶɸ ɨɛɟɫɩɟɱɟɧɢɹ ɡɚɞɚɧɧɵɯ ɚɷɪɨɞɢɧɚɦɢɱɟɫɤɢɯ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤ Д12Ж. 

ɉɨɦɢɦɨ ɩɪɢɪɨɞɵ ɧɚɩɨɥɧɢɬɟɥɹ ɟɝɨ ɫɨɞɟɪɠɚɧɢɟ ɜ ɤɨɦɩɨɡɢɰɢɢ ɢ ɭɞɟɥɶɧɚɹ ɩɨ-
ɜɟɪɯɧɨɫɬɶ ɦɨɝɭɬ ɡɧɚɱɢɬɟɥɶɧɵɦ ɨɛɪɚɡɨɦ ɩɨɜɥɢɹɬɶ ɧɚ ɜɚɠɧɟɣɲɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɲɩɚɬ-
ɥɟɜɨɱɧɨɝɨ ɦɚɬɟɪɢɚɥɚ, ɚ ɢɦɟɧɧɨ – ɧɚ ɩɪɨɱɧɨɫɬɶ, ɷɥɚɫɬɢɱɧɨɫɬɶ, ɚɞɝɟɡɢɸ ɤ ɩɨɞɥɨɠɤɚɦ  
ɢ ɬ. ɞ. Д10, 13–15]. 

Ⱦɚɧɧɚɹ ɪɚɛɨɬɚ ɩɨɫɜɹɳɟɧɚ ɢɫɫɥɟɞɨɜɚɧɢɸ ɫɜɨɣɫɬɜ ɦɟɬɚɥɥɨɩɨɥɢɦɟɪɧɵɯ ɤɨɦɩɨɡɢ-
ɰɢɣ, ɢɫɩɨɥɶɡɭɟɦɵɯ ɜ ɤɚɱɟɫɬɜɟ ɲɩɚɬɥɟɜɨɱɧɵɯ ɦɚɬɟɪɢɚɥɨɜ, ɢ ɜɥɢɹɧɢɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤ 
ɧɚɩɨɥɧɢɬɟɥɹ ɧɚ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɫɜɨɣɫɬɜɚ ɬɚɤɢɯ ɤɨɦɩɨɡɢɰɢɣ ɞɥɹ ɜɵɪɚɜɧɢɜɚɧɢɹ  
ɩɨɜɟɪɯɧɨɫɬɢ ɢ ɡɚɞɟɥɤɢ ɞɟɮɟɤɬɨɜ ɥɢɬɶɹ. 

Ɋɚɛɨɬɚ ɜɵɩɨɥɧɟɧɚ ɜ ɪɚɦɤɚɯ ɪɟɚɥɢɡɚɰɢɢ ɤɨɦɩɥɟɤɫɧɨɝɨ ɧɚɭɱɧɨɝɨ ɧɚɩɪɚɜɥɟɧɢɹ 17. 
«Ʉɨɦɩɥɟɤɫɧɚɹ ɚɧɬɢɤɨɪɪɨɡɢɨɧɧɚɹ ɡɚɳɢɬɚ, ɭɩɪɨɱɧɹɸɳɢɟ, ɢɡɧɨɫɨɫɬɨɣɤɢɟ ɡɚɳɢɬɧɵɟ ɢ 
ɬɟɩɥɨɡɚɳɢɬɧɵɟ ɩɨɤɪɵɬɢɹ», ɤɨɦɩɥɟɤɫɧɚɹ ɧɚɭɱɧɚɹ ɩɪɨɛɥɟɦɚ 17.7. «Ʌɚɤɨɤɪɚɫɨɱɧɵɟ ɦɚ-
ɬɟɪɢɚɥɵ ɢ ɩɨɤɪɵɬɢɹ ɧɚ ɩɨɥɢɦɟɪɧɨɣ ɨɫɧɨɜɟ» («ɋɬɪɚɬɟɝɢɱɟɫɤɢɟ ɧɚɩɪɚɜɥɟɧɢɹ ɪɚɡɜɢɬɢɹ 
ɦɚɬɟɪɢɚɥɨɜ ɢ ɬɟɯɧɨɥɨɝɢɣ ɢɯ ɩɟɪɟɪɚɛɨɬɤɢ ɧɚ ɩɟɪɢɨɞ ɞɨ 2030 ɝɨɞɚ») Д16Ж. 
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Ɇɚɬɟɪɢɚɥɵ ɢ ɦɟɬɨɞɵ 
ȼ ɤɚɱɟɫɬɜɟ ɨɛɴɟɤɬɨɜ ɢɫɫɥɟɞɨɜɚɧɢɹ ɜɵɛɪɚɧɵ ɦɟɬɚɥɥɨɩɨɥɢɦɟɪɧɵɟ ɤɨɦɩɨɡɢɰɢɢ ɧɚ 

ɨɫɧɨɜɟ ɷɩɨɤɫɢɞɧɵɯ ɨɥɢɝɨɦɟɪɨɜ ɫ ɦɨɥɟɤɭɥɹɪɧɨɣ ɦɚɫɫɨɣ ɨɬ 360 ɞɨ 470. ɂɫɫɥɟɞɨɜɚɥɢ ɩɨ-
ɥɢɦɟɪɧɵɟ ɫɢɫɬɟɦɵ ɫ ɪɚɡɧɵɦ ɫɨɞɟɪɠɚɧɢɟɦ ɚɥɸɦɢɧɢɟɜɨɝɨ ɩɨɪɨɲɤɚ ɢ ɪɚɡɥɢɱɧɨɣ ɭɞɟɥɶɧɨɣ 
ɩɨɜɟɪɯɧɨɫɬɶɸ (Sɭɞ): 1550–1740 ɢ 4870–5300 ɫɦ2/ɝ. Ⱥɥɸɦɢɧɢɟɜɵɣ ɩɨɪɨɲɨɤ ɜɜɨɞɢɥɢ ɜ ɤɨ-
ɥɢɱɟɫɬɜɟ 150, 200, 250 ɢ 300% (ɩɨ ɦɚɫɫɟ) ɜ ɩɟɪɟɫɱɟɬɟ ɧɚ ɩɨɥɢɦɟɪɧɨɟ ɩɥɟɧɤɨɨɛɪɚɡɭɸɳɟɟ. 

ɇɚ ɨɫɧɨɜɟ ɜɵɲɟɭɤɚɡɚɧɧɵɯ ɦɟɬɚɥɥɨɩɨɥɢɦɟɪɧɵɯ ɤɨɦɩɨɡɢɰɢɣ ɩɨɥɭɱɟɧɵ ɫɜɨɛɨɞ-
ɧɵɟ ɩɥɟɧɤɢ ɞɥɹ ɢɡɭɱɟɧɢɹ ɢɯ ɩɪɨɱɧɨɫɬɧɵɯ (ıɪ) ɢ ɞɟɮɨɪɦɚɰɢɨɧɧɵɯ (İɪ) ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɜ 
ɢɫɯɨɞɧɨɦ ɫɨɫɬɨɹɧɢɢ ɢ ɩɨɫɥɟ ɬɟɪɦɢɱɟɫɤɨɝɨ ɫɬɚɪɟɧɢɹ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ 135°ɋ. Ɇɟɯɚɧɢ-
ɱɟɫɤɢɟ ɫɜɨɣɫɬɜɚ ɫɜɨɛɨɞɧɵɯ ɩɥɟɧɨɤ ɨɩɪɟɞɟɥɹɥɢ ɧɚ ɪɚɡɪɵɜɧɨɣ ɦɚɲɢɧɟ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 
ȽɈɋɌ 18299–72 ɩɪɢ ɫɤɨɪɨɫɬɢ ɧɚɝɪɭɠɟɧɢɹ ɨɛɪɚɡɰɚ 5 ɦɦ/ɦɢɧ. ɂɫɫɥɟɞɨɜɚɧɨ ɜɥɢɹɧɢɟ 
ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɢ ɨɬɜɟɪɠɞɟɧɢɹ ɦɟɬɚɥɥɨɩɨɥɢɦɟɪɧɵɯ ɤɨɦɩɨɡɢɰɢɣ ɧɚ ɢɯ ɬɜɟɪɞɨɫɬɶ. 

ɂɫɫɥɟɞɨɜɚɧɵ ɚɞɝɟɡɢɹ ɤ ɚɥɸɦɢɧɢɟɜɨɦɭ ɫɩɥɚɜɭ Ⱦ16-ȺɌ Ⱥɧ.Ɉɤɫ.ɧɯɪ ɢ ɮɢɡɢɤɨ-
ɦɟɯɚɧɢɱɟɫɤɢɟ ɫɜɨɣɫɬɜɚ ɜ ɢɫɯɨɞɧɨɦ ɫɨɫɬɨɹɧɢɢ ɢ ɩɨɫɥɟ ɢɫɤɭɫɫɬɜɟɧɧɨɝɨ ɫɬɚɪɟɧɢɹ ɩɨ ɰɢɤɥɭ 
Ʌɂ-14 ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɚɯ -60÷+100°ɋ ɜ ɬɟɱɟɧɢɟ 10 ɰɢɤɥɨɜ ɫɨɝɥɚɫɧɨ ɆɆ1.595-15-133–2002. 
Ɇɟɬɨɞ ɢɫɩɵɬɚɧɢɣ ɥɚɤɨɤɪɚɫɨɱɧɵɯ ɩɨɤɪɵɬɢɣ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɰɢɤɥɢɱɟɫɤɨɦ ɜɨɡɞɟɣɫɬɜɢɢ 
ɧɚ ɢɫɩɵɬɵɜɚɟɦɵɣ ɦɚɬɟɪɢɚɥ ɩɨɩɟɪɟɦɟɧɧɨ ɜɵɫɨɤɨɣ ɜɥɚɠɧɨɫɬɢ, ɚ ɬɚɤɠɟ ɨɬɪɢɰɚɬɟɥɶɧɵɯ ɢ 
ɩɨɜɵɲɟɧɧɵɯ ɬɟɦɩɟɪɚɬɭɪ. Ɉɞɢɧ ɰɢɤɥ ɢɫɩɵɬɚɧɢɣ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɜɨɡɞɟɣɫɬɜɢɸ: ɤɚɦɟɪɵ 
ɜɥɚɠɧɨɫɬɢ ɩɪɢ φ=98˃2% ɢ ɬɟɦɩɟɪɚɬɭɪɟ 23˃2°ɋ ɜ ɬɟɱɟɧɢɟ 16–16,5 ɱ; ɨɯɥɚɠɞɟɧɢɸ ɩɪɢ 
ɬɟɦɩɟɪɚɬɭɪɟ -60°ɋ ɜ ɬɟɱɟɧɢɟ 1 ɱ; ɧɚɝɪɟɜɭ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ 135°ɋ (ɢɥɢ 80°ɋ) ɜ ɬɟɱɟɧɢɟ 
2,5 ɱ; ɨɯɥɚɠɞɟɧɢɸ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ -60°ɋ ɜ ɬɟɱɟɧɢɟ 1 ɱ, ɡɚɬɟɦ ɧɚɝɪɟɜɭ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ 
135°ɋ ɜ ɬɟɱɟɧɢɟ 2,5 ɱ, ɨɯɥɚɠɞɟɧɢɸ ɨɛɪɚɡɰɨɜ ɜ ɬɟɱɟɧɢɟ 15 ɦɢɧ. Ɍɜɟɪɞɨɫɬɶ ɦɟɬɚɥɥɨɩɨ-
ɥɢɦɟɪɧɨɣ ɤɨɦɩɨɡɢɰɢɢ ɨɩɪɟɞɟɥɹɥɢ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ȽɈɋɌ 5233–89, ɩɪɨɱɧɨɫɬɶ ɩɪɢ ɭɞɚ-
ɪɟ – ɩɨ ȽɈɋɌ 4765–73. Ⱥɞɝɟɡɢɸ ɩɨɤɪɵɬɢɹ ɧɚ ɨɫɧɨɜɟ ɦɟɬɚɥɥɨɩɨɥɢɦɟɪɧɨɣ ɤɨɦɩɨɡɢɰɢɢ 
ɨɩɪɟɞɟɥɹɥɢ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ȽɈɋɌ 15140–78 ɦɟɬɨɞɨɦ ɩɚɪɚɥɥɟɥɶɧɵɯ ɧɚɞɪɟɡɨɜ ɜ ɢɫɯɨɞ-
ɧɨɦ ɫɨɫɬɨɹɧɢɢ ɢ ɩɨɫɥɟ ɭɜɥɚɠɧɟɧɢɹ ɜ ɬɟɱɟɧɢɟ 10 ɫɭɬ. Ⱥɞɝɟɡɢɨɧɧɭɸ ɩɪɨɱɧɨɫɬɶ ɩɪɢ ɧɨɪ-
ɦɚɥɶɧɨɦ ɨɬɪɵɜɟ (ıɚɞɝ) ɨɩɪɟɞɟɥɹɥɢ ɩɨ ȽɈɋɌ 27890–88, ɚɞɝɟɡɢɨɧɭɸ ɩɪɨɱɧɨɫɬɶ ɩɪɢ ɫɞɜɢɝɟ 
(Ĳɫɞɜ) – ɩɨ ȽɈɋɌ 14759–69. ɋɬɨɣɤɨɫɬɶ ɨɬɜɟɪɠɞɟɧɧɵɯ ɦɟɬɚɥɥɨɩɨɥɢɦɟɪɧɵɯ ɤɨɦɩɨɡɢɰɢɣ  
ɤ ɞɟɣɫɬɜɢɸ ɫɢɧɬɟɬɢɱɟɫɤɨɝɨ ɦɚɫɥɚ ɅɁ-ɆȽ-2 ɨɩɪɟɞɟɥɹɥɢ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɚɯ 20 ɢ 120°ɋ ɩɨ 
ȽɈɋɌ 9.403–80. 
 

Ɋɟɡɭɥɶɬɚɬɵ ɢ ɨɛɫɭɠɞɟɧɢɟ 
ɂɫɫɥɟɞɨɜɚɧɨ ɜɥɢɹɧɢɟ ɭɞɟɥɶɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɚɥɸɦɢɧɢɟɜɨɝɨ ɩɨɪɨɲɤɚ ɢ ɟɝɨ ɫɨ-

ɞɟɪɠɚɧɢɹ ɜ ɩɨɥɢɦɟɪɧɨɣ ɦɚɬɪɢɰɟ ɧɚ ɦɟɯɚɧɢɱɟɫɤɢɟ ɫɜɨɣɫɬɜɚ ɫɜɨɛɨɞɧɵɯ ɩɥɟɧɨɤ (ıɪ ɢ İɪ) 
ɜ ɢɫɯɨɞɧɨɦ ɫɨɫɬɨɹɧɢɢ ɢ ɩɨɫɥɟ ɬɟɪɦɨɫɬɚɪɟɧɢɹ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ 135°ɋ ɜ ɬɟɱɟɧɢɟ 300 ɱ. 
Ɋɟɡɭɥɶɬɚɬɵ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥ. 1 ɢ ɧɚ ɪɢɫ. 1–3. 
 

Ɍɚɛɥɢɰɚ 1 
ɋɜɨɣɫɬɜɚ ɫɜɨɛɨɞɧɵɯ ɩɥɟɧɨɤ ɦɟɬɚɥɥɨɩɨɥɢɦɟɪɧɵɯ ɤɨɦɩɨɡɢɰɢɣ 

ɜ ɢɫɯɨɞɧɨɦ ɫɨɫɬɨɹɧɢɢ ɢ ɩɨɫɥɟ ɬɟɪɦɨɫɬɚɪɟɧɢɹ 
Ⱥɥɸɦɢɧɢɟɜɵɣ ɩɨɪɨɲɨɤ ɉɪɨɱɧɨɫɬɶ ɩɪɢ ɪɚɡɪɵɜɟ (ıɪ), Ɇɉɚ ɍɞɥɢɧɟɧɢɟ ɩɪɢ ɪɚɡɪɵɜɟ (İɪ), % Ɍɨɥɳɢɧɚ 

ɩɥɟɧɤɢ, 
ɦɤɦ 

ɭɞɟɥɶɧɚɹ 
ɩɨɜɟɪɯɧɨɫɬɶ 

Sɭɞ, ɫɦ2/ɝ 

ɫɨɞɟɪɠɚɧɢɟ,  
% (ɩɨ ɦɚɫɫɟ) 

ɜ ɢɫɯɨɞɧɨɦ 
ɫɨɫɬɨɹɧɢɢ 

ɩɨɫɥɟ  
ɬɟɪɦɨɫɬɚ-

ɪɟɧɢɹ 

ɫɧɢɠɟɧɢɟ 
ɩɪɨɱɧɨɫɬɢ, 

% 

ɜ ɢɫɯɨɞɧɨɦ 
ɫɨɫɬɨɹɧɢɢ 

ɩɨɫɥɟ  
ɬɟɪɦɨɫɬɚ-

ɪɟɧɢɹ 

ɫɧɢɠɟɧɢɟ  
ɭɞɥɢɧɟɧɢɹ ɩɪɢ 

ɪɚɡɪɵɜɟ, % 
1550–1740 150 6,9 6,0 13,0 4,3 3,1 28 560–610 

200 7,5 6,7 10,7 4,0 2,7 32,5 460–510 
250 8,1 7,3 9,9 3,5 2,2 37 428–458 
300 8,4 7,6 9,5 3,0 1,6 46 410–440 

4870–5300 150 7,3 6,6 9,6 3,9 2,7 30 570–620 
200 8,0 7,3 8,7 3,7 2,4 35 600–680 
250 8,4 7,7 8,3 3,3 1,7 48,5 435–445 
300 8,7 8,0 8,0 2,8 1,3 53,5 428–445 
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Ɋɢɫ. 1. ɉɪɨɱɧɨɫɬɶ ɩɪɢ ɪɚɡɪɵɜɟ ɫɜɨɛɨɞɧɵɯ ɩɥɟɧɨɤ ɦɟɬɚɥɥɨɩɨɥɢɦɟɪɧɵɯ ɤɨɦɩɨɡɢɰɢɣ ɢɡ ɚɥɸ-

ɦɢɧɢɟɜɨɝɨ ɩɨɪɨɲɤɚ ɫ ɭɞɟɥɶɧɨɣ ɩɨɜɟɪɯɧɨɫɬɶɸ 1550–1740 (1) ɢ 4870–5300 ɫɦ2/ɝ (2) ɜ ɢɫɯɨɞɧɨɦ 
ɫɨɫɬɨɹɧɢɢ (ɚ) ɢ ɩɨɫɥɟ ɬɟɪɦɨɫɬɚɪɟɧɢɹ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ 135°ɋ ɜ ɬɟɱɟɧɢɟ 300 ɱ (ɛ) 

 

 
Ɋɢɫ. 2. ɍɞɥɢɧɟɧɢɟ ɩɪɢ ɪɚɡɪɵɜɟ ɫɜɨɛɨɞɧɵɯ ɩɥɟɧɨɤ ɦɟɬɚɥɥɨɩɨɥɢɦɟɪɧɵɯ ɤɨɦɩɨɡɢɰɢɣ ɢɡ ɚɥɸ-

ɦɢɧɢɟɜɨɝɨ ɩɨɪɨɲɤɚ ɫ ɭɞɟɥɶɧɨɣ ɩɨɜɟɪɯɧɨɫɬɶɸ 1550–1740 (1) ɢ 4870–5300 ɫɦ2/ɝ (2) ɜ ɢɫɯɨɞɧɨɦ 
ɫɨɫɬɨɹɧɢɢ (ɚ) ɢ ɩɨɫɥɟ ɬɟɪɦɨɫɬɚɪɟɧɢɹ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ 135°ɋ ɜ ɬɟɱɟɧɢɟ 300 ɱ (ɛ) 
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Ɋɢɫ. 3. ɋɧɢɠɟɧɢɟ ɩɪɨɱɧɨɫɬɢ (ɚ) ɢ ɭɞɥɢɧɟɧɢɹ (ɛ) ɩɪɢ ɪɚɡɪɵɜɟ ɩɨɫɥɟ ɬɟɪɦɨɫɬɚɪɟɧɢɹ ɩɪɢ ɬɟɦ-

ɩɟɪɚɬɭɪɟ 135°ɋ ɜ ɬɟɱɟɧɢɟ 300 ɱ ɩɥɟɧɨɤ ɦɟɬɚɥɥɨɩɨɥɢɦɟɪɧɵɯ ɤɨɦɩɨɡɢɰɢɣ ɢɡ ɚɥɸɦɢɧɢɟɜɨɝɨ ɩɨ-
ɪɨɲɤɚ ɫ ɭɞɟɥɶɧɨɣ ɩɨɜɟɪɯɧɨɫɬɶɸ 1550–1740 (1) ɢ 4870–5300 ɫɦ2/ɝ (2) 

 
ɂɡ ɩɨɥɭɱɟɧɧɵɯ ɪɟɡɭɥɶɬɚɬɨɜ ɫɥɟɞɭɟɬ, ɱɬɨ ɭɞɟɥɶɧɚɹ ɩɨɜɟɪɯɧɨɫɬɶ ɚɥɸɦɢɧɢɟɜɨɝɨ 

ɩɨɪɨɲɤɚ ɦɚɥɨ ɜɥɢɹɟɬ ɧɚ ɩɪɨɱɧɨɫɬɧɵɟ ɢ ɞɟɮɨɪɦɚɰɢɨɧɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɫɜɨɛɨɞɧɵɯ 
ɩɥɟɧɨɤ ɦɟɬɚɥɥɨɩɨɥɢɦɟɪɧɵɯ ɤɨɦɩɨɡɢɰɢɣ. ɋ ɭɜɟɥɢɱɟɧɢɟɦ ɫɨɞɟɪɠɚɧɢɹ ɚɥɸɦɢɧɢɟɜɨɝɨ 
ɩɨɪɨɲɤɚ ɜ ɩɨɥɢɦɟɪɧɨɣ ɦɚɬɪɢɰɟ ɫɨ 150 ɞɨ 300% (ɩɨ ɦɚɫɫɟ), ɧɟɡɚɜɢɫɢɦɨ ɨɬ ɟɝɨ ɭɞɟɥɶɧɨɣ 
ɩɨɜɟɪɯɧɨɫɬɢ, ɩɪɨɱɧɨɫɬɶ ɩɪɢ ɪɚɡɪɵɜɟ (ıɪ) ɦɨɧɨɬɨɧɧɨ ɜɨɡɪɚɫɬɚɟɬ, ɩɪɢ ɷɬɨɦ ɭɞɥɢɧɟɧɢɟ 
ɩɪɢ ɪɚɡɪɵɜɟ (İɪ) ɦɨɧɨɬɨɧɧɨ ɫɧɢɠɚɟɬɫɹ. 

ɋɬɚɪɟɧɢɟ ɫɜɨɛɨɞɧɵɯ ɩɥɟɧɨɤ ɦɟɬɚɥɥɨɩɨɥɢɦɟɪɧɵɯ ɤɨɦɩɨɡɢɰɢɣ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ 
135°ɋ ɜ ɬɟɱɟɧɢɟ 300 ɱ ɩɪɢɜɨɞɢɬ ɤ ɧɟɡɧɚɱɢɬɟɥɶɧɨɦɭ ɫɧɢɠɟɧɢɸ ɩɪɨɱɧɨɫɬɢ ɩɪɢ ɪɚɡɪɵɜɟ, 
ɩɪɢ ɷɬɨɦ ɫɥɟɞɭɟɬ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɫ ɭɜɟɥɢɱɟɧɢɟɦ ɫɨɞɟɪɠɚɧɢɹ ɚɥɸɦɢɧɢɟɜɨɝɨ ɩɨɪɨɲɤɚ ɜ 
ɩɨɥɢɦɟɪɧɨɣ ɤɨɦɩɨɡɢɰɢɢ ɩɪɨɰɟɧɬ ɫɧɢɠɟɧɢɹ ɩɪɨɱɧɨɫɬɢ ɩɪɢ ɪɚɡɪɵɜɟ (ıɪ) ɦɨɧɨɬɨɧɧɨ 
ɫɧɢɠɚɟɬɫɹ (ɪɢɫ. 3). ɉɪɢɱɟɦ ɧɚɢɛɨɥɟɟ ɢɧɬɟɧɫɢɜɧɨ ɩɪɨɢɫɯɨɞɢɬ ɭɦɟɧɶɲɟɧɢɟ ɩɪɨɰɟɧɬɚ 
ɫɧɢɠɟɧɢɹ ɩɪɨɱɧɨɫɬɢ ɩɪɢ ɪɚɡɪɵɜɟ ɞɥɹ ɤɨɦɩɨɡɢɰɢɣ, ɫɨɞɟɪɠɚɳɢɯ ɚɥɸɦɢɧɢɟɜɵɣ ɩɨɪɨɲɨɤ 
ɫ Sɭɞ=1550–1740 ɫɦ2/ɝ. ɉɪɢ ɫɨɞɟɪɠɚɧɢɢ ɚɥɸɦɢɧɢɟɜɨɝɨ ɩɨɪɨɲɤɚ ɨɬ 150 ɞɨ 200% (ɩɨ ɦɚɫ-
ɫɟ) ɫɧɢɠɟɧɢɟ ɩɪɨɱɧɨɫɬɢ ɫɨɫɬɚɜɥɹɟɬ 2,3%, ɡɚɬɟɦ ɧɚɛɥɸɞɚɟɬɫɹ ɫɧɢɠɟɧɢɟ ɢɧɬɟɧɫɢɜɧɨɫɬɢ 
ɢɡɦɟɧɟɧɢɹ ɩɪɨɰɟɧɬɚ ɭɦɟɧɶɲɟɧɢɹ ɩɪɨɱɧɨɫɬɢ ɩɪɢ ɪɚɡɪɵɜɟ. Ⱥɧɚɥɨɝɢɱɧɵɟ ɬɟɧɞɟɧɰɢɢ 
ɫɧɢɠɟɧɢɹ ɩɪɨɱɧɨɫɬɢ ɩɪɢ ɪɚɡɪɵɜɟ ɧɚɛɥɸɞɚɸɬɫɹ ɞɥɹ ɦɟɬɚɥɥɨɩɨɥɢɦɟɪɧɵɯ ɤɨɦɩɨɡɢɰɢɣ, 
ɫɨɞɟɪɠɚɳɢɯ ɚɥɸɦɢɧɢɟɜɵɣ ɩɨɪɨɲɨɤ ɫ Sɭɞ=4870–5300 ɫɦ2/ɝ. 

ɋɬɚɪɟɧɢɟ ɫɜɨɛɨɞɧɵɯ ɩɥɟɧɨɤ ɦɟɬɚɥɥɨɩɨɥɢɦɟɪɧɵɯ ɤɨɦɩɨɡɢɰɢɣ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ 
135°ɋ ɬɚɤɠɟ ɜɥɢɹɟɬ ɢ ɧɚ ɭɞɥɢɧɟɧɢɟ ɩɪɢ ɪɚɡɪɵɜɟ, ɤɨɬɨɪɨɟ ɯɚɪɚɤɬɟɪɢɡɭɟɬ ɷɥɚɫɬɢɱɧɨɫɬɶ 
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ɦɟɬɚɥɥɨɩɨɥɢɦɟɪɧɵɯ ɤɨɦɩɨɡɢɰɢɣ. ɍɜɟɥɢɱɟɧɢɟ ɫɨɞɟɪɠɚɧɢɹ ɚɥɸɦɢɧɢɟɜɨɝɨ ɩɨɪɨɲɤɚ ɜ ɩɨ-
ɥɢɦɟɪɧɨɣ ɦɚɬɪɢɰɟ ɩɪɢɜɨɞɢɬ ɤ ɦɨɧɨɬɨɧɧɨɦɭ ɫɧɢɠɟɧɢɸ ɷɥɚɫɬɢɱɧɨɫɬɢ (ɭɞɥɢɧɟɧɢɸ ɩɪɢ ɪɚɡ-
ɪɵɜɟ), ɩɪɢ ɷɬɨɦ ɫɥɟɞɭɟɬ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɧɚɢɛɨɥɟɟ ɢɧɬɟɧɫɢɜɧɨ ɭɦɟɧɶɲɟɧɢɟ ɭɞɥɢɧɟɧɢɹ ɩɪɢ 
ɪɚɡɪɵɜɟ ɧɚɛɥɸɞɚɟɬɫɹ ɩɪɢ ɫɨɞɟɪɠɚɧɢɢ ɚɥɸɦɢɧɢɟɜɨɝɨ ɩɨɪɨɲɤɚ 200ޓ% (ɩɨ ɦɚɫɫɟ). 

ɂɡ ɩɨɥɭɱɟɧɧɵɯ ɪɟɡɭɥɶɬɚɬɨɜ ɫɥɟɞɭɟɬ, ɱɬɨ ɭɜɟɥɢɱɟɧɢɟ ɫɨɞɟɪɠɚɧɢɹ ɚɥɸɦɢɧɢɟɜɨɝɨ 
ɩɨɪɨɲɤɚ ɜ ɩɨɥɢɦɟɪɧɨɣ ɦɚɬɪɢɰɟ ɩɪɢɜɨɞɢɬ ɤ ɭɜɟɥɢɱɟɧɢɸ ɩɪɨɱɧɨɫɬɢ ɩɪɢ ɪɚɡɪɵɜɟ (ıɪ) ɢ 
ɫɧɢɠɟɧɢɸ ɭɞɥɢɧɟɧɢɹ ɩɪɢ ɪɚɡɪɵɜɟ (İɪ), ɧɚɢɛɨɥɟɟ ɢɧɬɟɧɫɢɜɧɨɟ ɫɧɢɠɟɧɢɟ ɤɨɬɨɪɨɝɨ ɩɪɨɢɫ-
ɯɨɞɢɬ ɩɪɢ ɫɨɞɟɪɠɚɧɢɢ ɚɥɸɦɢɧɢɟɜɨɝɨ ɩɨɪɨɲɤɚ ɜ ɩɨɥɢɦɟɪɧɨɣ ɦɚɬɪɢɰɟ 200ޓ% (ɩɨ ɦɚɫɫɟ), 
ɧɟɡɚɜɢɫɢɦɨ ɨɬ ɭɞɟɥɶɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɜɜɨɞɢɦɨɝɨ ɜ ɩɨɥɢɦɟɪ ɚɥɸɦɢɧɢɟɜɨɝɨ ɩɨɪɨɲɤɚ. 

Ⱥɞɝɟɡɢɨɧɧɵɟ ɢ ɮɢɡɢɤɨ-ɦɟɯɚɧɢɱɟɫɤɢɟ ɫɜɨɣɫɬɜɚ ɦɟɬɚɥɥɨɩɨɥɢɦɟɪɧɵɯ ɤɨɦɩɨɡɢɰɢɣ 
ɧɚ ɨɫɧɨɜɟ ɷɩɨɤɫɢɞɧɵɯ ɨɥɢɝɨɦɟɪɨɜ ɜ ɡɧɚɱɢɬɟɥɶɧɨɣ ɫɬɟɩɟɧɢ ɡɚɜɢɫɹɬ ɨɬ ɪɟɠɢɦɚ ɢɯ ɨɬ-
ɜɟɪɠɞɟɧɢɹ. Ɋɟɠɢɦɵ ɨɬɜɟɪɠɞɟɧɢɹ ɢ ɮɢɡɢɤɨ-ɦɟɯɚɧɢɱɟɫɤɢɟ ɫɜɨɣɫɬɜɚ ɦɟɬɚɥɥɨɩɨɥɢɦɟɪ-
ɧɵɯ ɤɨɦɩɨɡɢɰɢɣ ɫ ɫɨɞɟɪɠɚɧɢɟɦ ɩɨɪɨɲɤɚ 200% (ɩɨ ɦɚɫɫɟ), ɧɨ ɫ ɪɚɡɥɢɱɧɨɣ ɭɞɟɥɶɧɨɣ 
ɩɨɜɟɪɯɧɨɫɬɶɸ ɧɚɩɨɥɧɢɬɟɥɹ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥ. 2. 
 

Ɍɚɛɥɢɰɚ 2 
Ɂɚɜɢɫɢɦɨɫɬɶ ɚɞɝɟɡɢɨɧɧɵɯ ɢ ɮɢɡɢɤɨ-ɦɟɯɚɧɢɱɟɫɤɢɯ ɫɜɨɣɫɬɜ 
ɦɟɬɚɥɥɨɩɨɥɢɦɟɪɧɵɯ ɤɨɦɩɨɡɢɰɢɣ ɨɬ ɪɟɠɢɦɚ ɨɬɜɟɪɠɞɟɧɢɹ 

ɍɞɟɥɶɧɚɹ  
ɩɨɜɟɪɯɧɨɫɬɶ 

Sɭɞ, ɫɦ2/ɝ 

Ɋɟɠɢɦ ɨɬɜɟɪɠɞɟɧɢɹ Ⱥɞɝɟɡɢɹ, ɛɚɥɥ,  
ɩɨ ȽɈɋɌ 15140–78* 

Ɍɜɟɪɞɨɫɬɶ, 
ɨɬɧ. ɟɞ. 

ɉɪɨɱɧɨɫɬɶ  
ɩɪɢ ɫɞɜɢɝɟ, 

Ɇɉɚ ɬɟɦɩɟɪɚɬɭɪɚ,  
°ɋ 

ɩɪɨɞɨɥɠɢɬɟɥɶ-
ɧɨɫɬɶ, ɱ 

ɜ ɫɭɯɨɦ  
ɫɨɫɬɨɹɧɢɢ 

ɩɨɫɥɟ 10 ɫɭɬ 
ɭɜɥɚɠɧɟɧɢɹ 

1550–1740 20˃2 24 11 21 0,23 8,2 
20˃2 48 11 21 0,43 10,3 
120 3 11 21 0,57 11,5 

4870–5300 20˃2 24 21 31 0,2 7,7 
20˃2 48 21 21 0,4 7,9 
120 3 11 21 0,53 10,2 

* ɉɪɢ ɨɩɪɟɞɟɥɟɧɢɢ ɚɞɝɟɡɢɢ ɩɨɤɪɵɬɢɹ ɧɚ ɨɫɧɨɜɟ ɦɟɬɚɥɥɨɩɨɥɢɦɟɪɧɨɣ ɤɨɦɩɨɡɢɰɢɢ ɦɟɬɨɞɨɦ ɩɚɪɚɥɥɟɥɶɧɵɯ ɧɚɞɪɟɡɨɜ 
ɦɟɬɚɥɥɨɩɨɥɢɦɟɪɧɵɟ ɤɨɦɩɨɡɢɰɢɢ ɧɚɧɨɫɢɥɢ ɧɚ ɨɛɪɚɡɰɵ ɫɩɥɚɜɚ Ⱦ16-ȺɌ Ⱥɧ.Ɉɤɫ.ɧɯɪ, ɨɤɪɚɲɟɧɧɵɟ ɝɪɭɧɬɨɜɤɨɣ ȼȽ-28. 

 
Ⱥɧɚɥɢɡ ɩɨɥɭɱɟɧɧɵɯ ɪɟɡɭɥɶɬɚɬɨɜ ɩɨɤɚɡɚɥ, ɱɬɨ ɧɚ ɚɞɝɟɡɢɨɧɧɵɟ ɢ ɦɟɯɚɧɢɱɟɫɤɢɟ 

ɫɜɨɣɫɬɜɚ, ɚ ɬɚɤɠɟ ɬɜɟɪɞɨɫɬɶ ɦɟɬɚɥɥɨɩɨɥɢɦɟɪɧɵɯ ɤɨɦɩɨɡɢɰɢɣ ɫɭɳɟɫɬɜɟɧɧɨɟ ɜɥɢɹɧɢɟ 
ɨɤɚɡɵɜɚɸɬ ɪɟɠɢɦɵ ɢɯ ɨɬɜɟɪɠɞɟɧɢɹ. ɇɚɢɛɨɥɟɟ ɜɵɫɨɤɢɦɢ ɚɞɝɟɡɢɨɧɧɵɦɢ ɢ ɦɟɯɚɧɢɱɟ-
ɫɤɢɦɢ ɫɜɨɣɫɬɜɚɦɢ, ɚ ɬɚɤɠɟ ɬɜɟɪɞɨɫɬɶɸ ɨɛɥɚɞɚɸɬ ɦɟɬɚɥɥɨɩɨɥɢɦɟɪɧɵɟ ɤɨɦɩɨɡɢɰɢɢ, ɨɬ-
ɜɟɪɠɞɟɧɧɵɟ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ 120°ɋ ɜ ɬɟɱɟɧɢɟ 3 ɱ. ɋɥɟɞɭɟɬ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɦɟɬɚɥɥɨɩɨɥɢ-
ɦɟɪɧɵɟ ɤɨɦɩɨɡɢɰɢɢ, ɫɨɞɟɪɠɚɳɢɟ ɚɥɸɦɢɧɢɟɜɵɣ ɩɨɪɨɲɨɤ ɫ ɭɞɟɥɶɧɨɣ ɩɨɜɟɪɯɧɨɫɬɶɸ 
1550–1740 ɫɦ2/ɝ, ɩɪɢ ɨɞɢɧɚɤɨɜɵɯ ɪɟɠɢɦɚɯ ɨɬɜɟɪɠɞɟɧɢɹ ɨɛɥɚɞɚɸɬ ɛɨɥɟɟ ɜɵɫɨɤɨɣ ɬɜɟɪ-
ɞɨɫɬɶɸ, ɩɪɨɱɧɨɫɬɶɸ ɩɪɢ ɫɞɜɢɝɟ, ɚ ɬɚɤɠɟ ɚɞɝɟɡɢɟɣ. 

ɂɫɫɥɟɞɨɜɚɧɨ ɜɥɢɹɧɢɟ ɭɞɟɥɶɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɚɥɸɦɢɧɢɟɜɨɝɨ ɩɨɪɨɲɤɚ ɢ ɬɟɦɩɟɪɚ-
ɬɭɪɵ ɨɬɜɟɪɠɞɟɧɢɹ ɦɟɬɚɥɥɨɩɨɥɢɦɟɪɧɵɯ ɤɨɦɩɨɡɢɰɢɣ ɫ ɫɨɞɟɪɠɚɧɢɟɦ ɦɟɬɚɥɥɢɱɟɫɤɨɝɨ 
ɩɨɪɨɲɤɚ 200% (ɩɨ ɦɚɫɫɟ) ɧɚ ɫɬɨɣɤɨɫɬɶ ɤ ɞɟɣɫɬɜɢɸ ɫɢɧɬɟɬɢɱɟɫɤɨɝɨ ɦɚɫɥɚ ɅɁ-ɆȽ-2. ɇɚ 
ɪɢɫ. 4 ɩɪɢɜɟɞɟɧɵ ɤɢɧɟɬɢɱɟɫɤɢɟ ɤɪɢɜɵɟ ɢɡɦɟɧɟɧɢɹ ɦɚɫɫɵ (ɧɚɛɭɯɚɧɢɹ) ɦɟɬɚɥɥɨɩɨɥɢɦɟɪ-
ɧɵɯ ɤɨɦɩɨɡɢɰɢɣ ɩɪɢ ɢɫɩɵɬɚɧɢɢ ɜ ɫɢɧɬɟɬɢɱɟɫɤɨɦ ɦɚɫɥɟ ɅɁ-ɆȽ-2 ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɚɯ 20 
ɢ 120°ɋ. ɂɡ ɩɨɥɭɱɟɧɧɵɯ ɪɟɡɭɥɶɬɚɬɨɜ ɫɥɟɞɭɟɬ, ɱɬɨ ɩɪɨɰɟɫɫ ɧɚɛɭɯɚɧɢɹ ɦɟɬɚɥɥɨɩɨɥɢɦɟɪ-
ɧɵɯ ɤɨɦɩɨɡɢɰɢɣ ɜ ɫɢɧɬɟɬɢɱɟɫɤɨɦ ɦɚɫɥɟ ɫɭɳɟɫɬɜɟɧɧɨ ɡɚɜɢɫɢɬ ɨɬ ɪɟɠɢɦɨɜ ɨɬɜɟɪɠɞɟɧɢɹ 
ɤɨɦɩɨɡɢɰɢɣ. ɉɪɢ ɬɟɦɩɟɪɚɬɭɪɟ ɢɫɩɵɬɚɧɢɹ 20°ɋ ɧɚɛɭɯɚɧɢɟ ɦɟɬɚɥɥɨɩɨɥɢɦɟɪɧɵɯ ɤɨɦɩɨ-
ɡɢɰɢɣ ɩɪɚɤɬɢɱɟɫɤɢ ɧɟ ɡɚɜɢɫɢɬ ɨɬ ɭɞɟɥɶɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɚɥɸɦɢɧɢɟɜɨɝɨ ɩɨɪɨɲɤɚ (ɤɪɢ-
ɜɵɟ ɩɪɚɤɬɢɱɟɫɤɢ ɫɨɜɩɚɞɚɸɬ). ɑɟɪɟɡ 30 ɫɭɬ ɢɫɩɵɬɚɧɢɣ ɧɚɫɬɭɩɚɟɬ ɪɚɜɧɨɜɟɫɧɨɟ  
ɫɨɫɬɨɹɧɢɟ, ɞɥɹ ɤɨɦɩɨɡɢɰɢɢ ɫ ɭɞɟɥɶɧɨɣ ɩɨɜɟɪɯɧɨɫɬɶɸ 1550–1740 ɫɦ2/ɝ ɧɚɛɭɯɚɧɢɟ ɫɨɫɬɚ-
ɜɢɥɨ 0,1%, ɞɥɹ ɤɨɦɩɨɡɢɰɢɢ ɫ ɭɞɟɥɶɧɨɣ ɩɨɜɟɪɯɧɨɫɬɶɸ 4870–5300 ɫɦ2/ɝ ɧɚɛɭɯɚɧɢɟ  



ǸȜȚȝȜȕȖȤȖȜțțȩе  ȚаȠеȞȖаșȩ  

 

 

ȀǾȁДЫ  ВǶАǺ  №4 (мл)  з01о                                                                                                                         73 

 

ɫɨɫɬɚɜɢɥɨ 0,12%. ɉɪɢ ɬɟɦɩɟɪɚɬɭɪɟ 120°ɋ ɧɚɛɭɯɚɧɢɟ ɦɟɬɚɥɥɨɩɨɥɢɦɟɪɧɨɣ ɤɨɦɩɨɡɢɰɢɢ 
ɜɨɡɪɚɫɬɚɟɬ ɢ ɫɭɳɟɫɬɜɟɧɧɨ ɡɚɜɢɫɢɬ ɨɬ ɭɞɟɥɶɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɚɥɸɦɢɧɢɟɜɨɝɨ ɩɨɪɨɲɤɚ. 
Ⱦɥɹ ɤɨɦɩɨɡɢɰɢɢ, ɫɨɞɟɪɠɚɳɟɣ ɚɥɸɦɢɧɢɟɜɵɣ ɩɨɪɨɲɨɤ ɫ Sɭɞ=1550–1740 ɫɦ2/ɝ, ɦɚɤɫɢ-
ɦɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ɧɚɛɭɯɚɧɢɹ ɜ ɦɚɫɥɟ ɅɁ-ɆȽ-2 ɫɨɫɬɚɜɥɹɟɬ 0,78%, ɪɚɜɧɨɜɟɫɧɨɟ ɫɨɫɬɨɹ-
ɧɢɟ ɞɨɫɬɢɝɚɟɬɫɹ ɱɟɪɟɡ 30 ɫɭɬ. Ⱦɥɹ ɤɨɦɩɨɡɢɰɢɢ, ɫɨɞɟɪɠɚɳɟɣ ɚɥɸɦɢɧɢɟɜɵɣ ɩɨɪɨɲɨɤ ɫ 
Sɭɞ=4870–5300 ɫɦ2/ɝ, ɧɚɛɭɯɚɧɢɟ ɜ ɦɚɫɥɟ ɅɁ-ɆȽ-2 ɩɪɨɬɟɤɚɟɬ ɛɨɥɟɟ ɢɧɬɟɧɫɢɜɧɨ, ɦɚɤɫɢ-
ɦɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ɧɚɛɭɯɚɧɢɹ ɫɨɫɬɚɜɥɹɟɬ 1,5%, ɪɚɜɧɨɜɟɫɧɨɟ ɫɨɫɬɨɹɧɢɟ ɞɨɫɬɢɝɚɟɬɫɹ  
ɱɟɪɟɡ 40 ɫɭɬ. Ɇɨɠɧɨ ɩɪɟɞɩɨɥɨɠɢɬɶ, ɱɬɨ ɚɥɸɦɢɧɢɟɜɵɣ ɫɮɟɪɢɱɟɫɤɢɣ ɩɨɪɨɲɨɤ  
ɫ Sɭɞ=1550–1740 ɫɦ2/ɝ ɫɩɨɫɨɛɫɬɜɭɟɬ ɨɛɪɚɡɨɜɚɧɢɸ ɛɨɥɟɟ ɩɥɨɬɧɨɣ ɫɬɪɭɤɬɭɪɵ. 

 

 
Ɋɢɫ. 4. Ʉɢɧɟɬɢɤɚ ɢɡɦɟɧɟɧɢɹ ɦɚɫɫɵ ɦɟɬɚɥɥɨɩɨɥɢɦɟɪɧɵɯ ɤɨɦɩɨɡɢɰɢɣ ɫ ɫɨɞɟɪɠɚɧɢɟɦ 200% 

(ɩɨ ɦɚɫɫɟ) ɚɥɸɦɢɧɢɟɜɨɝɨ ɩɨɪɨɲɤɚ ɫ ɭɞɟɥɶɧɨɣ ɩɨɜɟɪɯɧɨɫɬɶɸ 1550–1740 (1, 3) ɢ 4870–5300 ɫɦ2/ɝ 
(2, 4) ɩɪɢ ɢɫɩɵɬɚɧɢɢ ɜ ɦɚɫɥɟ ɅɁ-ɆȽ-2 ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɚɯ 20 ɢ 120°ɋ 

 
ȼ ɬɚɛɥ. 3 ɩɪɢɜɟɞɟɧɵ ɪɟɡɭɥɶɬɚɬɵ ɢɫɫɥɟɞɨɜɚɧɢɣ ɚɞɝɟɡɢɨɧɧɵɯ ɢ ɮɢɡɢɤɨ-ɦɟɯɚɧɢɱɟɫɤɢɯ 

ɫɜɨɣɫɬɜ ɦɟɬɚɥɥɨɩɨɥɢɦɟɪɧɨɣ ɤɨɦɩɨɡɢɰɢɢ (ɧɚ ɨɫɧɨɜɟ ɞɢɚɧɨɜɨɝɨ ɷɩɨɤɫɢɞɧɨɝɨ ɨɥɢɝɨɦɟɪɚ), 
ɫɨɞɟɪɠɚɳɟɣ ɚɥɸɦɢɧɢɟɜɵɣ ɩɨɪɨɲɨɤ ɫ ɭɞɟɥɶɧɨɣ ɩɨɜɟɪɯɧɨɫɬɶɸ 1550–1740 ɫɦ2/ɝ, ɜ ɢɫɯɨɞ-
ɧɨɦ ɫɨɫɬɨɹɧɢɢ ɢ ɩɨɫɥɟ ɢɫɤɭɫɫɬɜɟɧɧɨɝɨ ɫɬɚɪɟɧɢɹ ɩɨ ɰɢɤɥɭ Ʌɂ-14 ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɚɯ  
-60÷+100°ɋ ɜ ɬɟɱɟɧɢɟ 10 ɰɢɤɥɨɜ. 
 

Ɍɚɛɥɢɰɚ 3 
Ⱥɞɝɟɡɢɨɧɧɵɟ ɢ ɮɢɡɢɤɨ-ɦɟɯɚɧɢɱɟɫɤɢɟ ɫɜɨɣɫɬɜɚ ɩɨɤɪɵɬɢɣ 

ɧɚ ɨɫɧɨɜɟ ɦɟɬɚɥɥɨɩɨɥɢɦɟɪɧɨɣ ɤɨɦɩɨɡɢɰɢɢ 
Ɋɟɠɢɦɵ ɨɬɜɟɪɠɞɟɧɢɹ Ⱥɞɝɟɡɢɨɧɧɚɹ 

ɩɪɨɱɧɨɫɬɶ 
ıɚɞɝ, Ɇɉɚ 

ɉɪɨɱɧɨɫɬɶ 
ɩɪɢ ɫɞɜɢɝɟ  
Ĳɫɞɜ, Ɇɉɚ 

Ɏɢɡɢɤɨ-ɦɟɯɚɧɢɱɟɫɤɢɟ ɫɜɨɣɫɬɜɚ 
ɬɟɦɩɟɪɚɬɭɪɚ,  

°ɋ 
ɩɪɨɞɨɥɠɢɬɟɥɶ-

ɧɨɫɬɶ, ɱ 
ɩɪɨɱɧɨɫɬɶ ɩɪɢ  

ɭɞɚɪɟ, Ⱦɠ 
ɩɪɨɱɧɨɫɬɶ ɩɪɢ  

ɪɚɫɬɹɠɟɧɢɢ, ɦɦ 
ȼ ɢɫɯɨɞɧɨɦ ɫɨɫɬɨɹɧɢɢ 

20˃2 24 4,12 9,2 5,0 2,2 
20˃2 48 4,6 10,3 5,0 2,4 
120 3 5,8 11,5 5,0 2,5 

ɉɨɫɥɟ ɰɢɤɥɚ Ʌɂ-14 ɩɪɢ ɫɬɚɪɟɧɢɢ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɚɯ -60÷+100°ɋ 
20˃2 24 5,1 11,0 5,0 2,0 
20˃2 48 5,2 10,9 5,0 2,1 
120 3 5,0 10,8 5,0 2,1 

 
ɂɡ ɩɨɥɭɱɟɧɧɵɯ ɪɟɡɭɥɶɬɚɬɨɜ ɫɥɟɞɭɟɬ, ɱɬɨ ɦɟɬɚɥɥɨɩɨɥɢɦɟɪɧɚɹ ɤɨɦɩɨɡɢɰɢɹ ɨɛɥɚ-

ɞɚɟɬ ɞɨɫɬɚɬɨɱɧɨ ɜɵɫɨɤɢɦɢ ɮɢɡɢɤɨ-ɦɟɯɚɧɢɱɟɫɤɢɦɢ ɫɜɨɣɫɬɜɚɦɢ, ɚɞɝɟɡɢɨɧɧɨɣ ɩɪɨɱɧɨ-
ɫɬɶɸ ɩɪɢ ɧɨɪɦɚɥɶɧɨɦ ɨɬɪɵɜɟ (ıɚɞɝ), ɚ ɬɚɤɠɟ ɩɪɢ ɫɞɜɢɝɟ (Ĳɫɞɜ) ɤɚɤ ɜ ɢɫɯɨɞɧɨɦ ɫɨɫɬɨɹɧɢɢ, 
ɬɚɤ ɢ ɩɨɫɥɟ ɢɫɤɭɫɫɬɜɟɧɧɨɝɨ ɫɬɚɪɟɧɢɹ ɩɨ ɰɢɤɥɭ Ʌɂ-14 ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɚɯ -60÷+100°ɋ ɜ 
ɬɟɱɟɧɢɟ 10 ɰɢɤɥɨɜ. ɂɫɤɭɫɫɬɜɟɧɧɨɟ ɫɬɚɪɟɧɢɟ ɧɟ ɩɪɢɜɨɞɢɬ ɤ ɫɭɳɟɫɬɜɟɧɧɨɦɭ ɫɧɢɠɟɧɢɸ 
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ɩɪɨɱɧɨɫɬɧɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɦɟɬɚɥɥɨɩɨɥɢɦɟɪɧɵɯ ɤɨɦɩɨɡɢɰɢɣ. ɉɪɢɦɟɧɟɧɢɟ ɢɫɤɭɫ-
ɫɬɜɟɧɧɨɣ ɫɭɲɤɢ ɩɪɢ ɨɬɜɟɪɠɞɟɧɢɢ ɦɟɬɚɥɥɨɩɨɥɢɦɟɪɧɨɣ ɤɨɦɩɨɡɢɰɢɣ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ 
120°ɋ ɜ ɬɟɱɟɧɢɟ 2 ɱ ɫɩɨɫɨɛɫɬɜɭɟɬ ɩɨɜɵɲɟɧɢɸ ɚɞɝɟɡɢɨɧɧɨɣ ɩɪɨɱɧɨɫɬɢ ɩɪɢ ɧɨɪɦɚɥɶɧɨɦ 
ɨɬɪɵɜɟ ɧɚ 40%, ɚ ɩɪɢ ɫɞɜɢɝɟ – ɧɚ 25%. 

ɋɥɟɞɭɟɬ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɪɚɡɪɚɛɨɬɚɧɧɵɟ ɦɟɬɚɥɥɨɩɨɥɢɦɟɪɧɵɟ ɤɨɦɩɨɡɢɰɢɢ, ɫɨɞɟɪɠɚ-
ɳɢɟ ɨɩɬɢɦɚɥɶɧɨɟ ɤɨɥɢɱɟɫɬɜɨ (200% (ɩɨ ɦɚɫɫɟ)) ɫɮɟɪɢɱɟɫɤɨɝɨ ɚɥɸɦɢɧɢɟɜɨɝɨ ɩɨɪɨɲɤɚ, 
ɞɨɫɬɚɬɨɱɧɨ ɬɟɯɧɨɥɨɝɢɱɧɵ, ɥɟɝɤɨ ɧɚɧɨɫɹɬɫɹ ɲɩɚɬɟɥɟɦ, ɪɚɡɪɚɜɧɢɜɚɸɬɫɹ ɢ ɩɨɫɥɟ ɫɭɲɤɢ 
ɨɛɪɚɛɚɬɵɜɚɸɬɫɹ ɪɚɡɥɢɱɧɵɦɢ ɦɟɯɚɧɢɱɟɫɤɢɦɢ ɢɧɫɬɪɭɦɟɧɬɚɦɢ, ɜ ɱɚɫɬɧɨɫɬɢ ɮɪɟɡɨɣ. 
 

Ɂɚɤɥɸɱɟɧɢɹ 
ɉɪɨɜɟɞɟɧɧɵɟ ɢɫɫɥɟɞɨɜɚɧɢɹ ɩɨɤɚɡɚɥɢ, ɱɬɨ ɦɟɬɚɥɥɨɩɨɥɢɦɟɪɧɵɟ ɤɨɦɩɨɡɢɰɢɢ ɧɚ 

ɨɫɧɨɜɟ ɞɢɚɧɨɜɵɯ ɷɩɨɤɫɢɞɧɵɯ ɨɥɢɝɨɦɟɪɨɜ, ɫɨɞɟɪɠɚɳɢɟ ɨɩɬɢɦɚɥɶɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɫɮɟ-
ɪɢɱɟɫɤɨɝɨ ɚɥɸɦɢɧɢɟɜɨɝɨ ɩɨɪɨɲɤɚ ɫ ɭɞɟɥɶɧɨɣ ɩɨɜɟɪɯɧɨɫɬɶɸ 1550–1740 ɫɦ2/ɝ, ɨɛɥɚɞɚɸɬ 
ɜɵɫɨɤɢɦɢ ɚɞɝɟɡɢɨɧɧɵɦɢ, ɮɢɡɢɤɨ-ɦɟɯɚɧɢɱɟɫɤɢɦɢ, ɚ ɬɚɤɠɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɦɢ  
ɫɜɨɣɫɬɜɚɦɢ ɢ ɦɨɝɭɬ ɛɵɬɶ ɢɫɩɨɥɶɡɨɜɚɧɵ ɜ ɤɚɱɟɫɬɜɟ ɲɩɚɬɥɟɜɤɢ ɞɥɹ ɜɵɪɚɜɧɢɜɚɧɢɹ  
ɩɨɜɟɪɯɧɨɫɬɢ ɢ ɡɚɞɟɥɤɢ ɞɟɮɟɤɬɨɜ ɥɢɬɶɹ. 

ɋɨɩɨɫɬɚɜɥɹɹ ɪɟɡɭɥɶɬɚɬɵ, ɩɨɥɭɱɟɧɧɵɟ ɩɪɢ ɢɫɫɥɟɞɨɜɚɧɢɢ ɦɟɬɚɥɥɨɩɨɥɢɦɟɪɧɵɯ 
ɤɨɦɩɨɡɢɰɢɣ, ɦɨɠɧɨ ɫɞɟɥɚɬɶ ɫɥɟɞɭɸɳɢɟ ɜɵɜɨɞɵ: 

– ɫɜɨɣɫɬɜɚ ɦɟɬɚɥɥɨɩɨɥɢɦɟɪɧɵɯ ɤɨɦɩɨɡɢɰɢɣ – ɩɪɨɱɧɨɫɬɶ (ıɪ) ɢ ɭɞɥɢɧɟɧɢɟ (İɪ) ɩɪɢ 
ɪɚɡɪɵɜɟ – ɡɚɜɢɫɹɬ ɨɬ ɫɨɞɟɪɠɚɧɢɹ ɚɥɸɦɢɧɢɟɜɨɝɨ ɩɨɪɨɲɤɚ ɜ ɤɨɦɩɨɡɢɰɢɢ ɢ ɧɟ ɡɚɜɢɫɹɬ  
ɨɬ ɟɝɨ ɭɞɟɥɶɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ; 

– ɚɞɝɟɡɢɨɧɧɵɟ ɢ ɮɢɡɢɤɨ-ɦɟɯɚɧɢɱɟɫɤɢɟ ɫɜɨɣɫɬɜɚ, ɩɪɨɱɧɨɫɬɶ ɩɪɢ ɫɞɜɢɝɟ, ɭɫɬɨɣɱɢ-
ɜɨɫɬɶ ɤ ɫɢɧɬɟɬɢɱɟɫɤɨɦɭ ɦɚɫɥɭ ɅɁ-ɆȽ-2 ɦɟɬɚɥɥɨɩɨɥɢɦɟɪɧɵɯ ɤɨɦɩɨɡɢɰɢɣ ɡɚɜɢɫɹɬ  
ɨɬ ɪɟɠɢɦɚ ɢɯ ɨɬɜɟɪɠɞɟɧɢɹ ɢ ɭɞɟɥɶɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɚɥɸɦɢɧɢɟɜɨɝɨ ɩɨɪɨɲɤɚ. 

Ɇɟɬɚɥɥɨɩɨɥɢɦɟɪɧɵɟ ɤɨɦɩɨɡɢɰɢɢ, ɜɵɩɨɥɧɹɸɳɢɟ ɪɨɥɶ ɲɩɚɬɥɟɜɨɱɧɵɯ ɦɚɬɟɪɢɚ-
ɥɨɜ, ɦɨɝɭɬ ɛɵɬɶ ɢɫɩɨɥɶɡɨɜɚɧɵ ɤɚɤ ɞɥɹ ɭɫɬɪɚɧɟɧɢɹ ɞɟɮɟɤɬɨɜ ɥɢɬɶɹ (ɡɚɞɟɥɤɢ ɩɨɪ ɢ ɪɚɤɨ-
ɜɢɧ) ɧɚ ɞɟɬɚɥɹɯ ɤɨɪɩɭɫɨɜ ɢɡ ɚɥɸɦɢɧɢɟɜɵɯ, ɦɚɝɧɢɟɜɵɯ ɢ ɬɢɬɚɧɨɜɵɯ ɫɩɥɚɜɨɜ, ɬɚɤ ɢ ɞɥɹ 
ɜɵɪɚɜɧɢɜɚɧɢɹ ɜɧɟɲɧɟɣ ɩɨɜɟɪɯɧɨɫɬɢ ɥɟɬɚɬɟɥɶɧɨɝɨ ɚɩɩɚɪɚɬɚ ɜ ɰɟɥɹɯ ɨɛɟɫɩɟɱɟɧɢɹ  
ɡɚɞɚɧɧɵɯ ɚɷɪɨɞɢɧɚɦɢɱɟɫɤɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ. 
 

Ȼɥɚɝɨɞɚɪɧɨɫɬɢ 
Ⱥɜɬɨɪɵ ɜɵɪɚɠɚɸɬ ɛɥɚɝɨɞɚɪɧɨɫɬɶ ɫɨɬɪɭɞɧɢɤɚɦ ɎȽɍɉ «ȼɂȺɆ» Ƚ.Ƚ. ɒɚɩɨɜɚɥɨɜɭ, 

ɇ.ɇ. ɂɜɚɧɧɢɤɨɜɨɣ ɢ ɇ.Ⱥ. Ʉɨɜɪɢɠɤɢɧɨɣ ɡɚ ɩɨɦɨɳɶ ɜ ɢɡɝɨɬɨɜɥɟɧɢɢ ɦɟɬɚɥɥɨɩɨɥɢɦɟɪɧɵɯ 
ɤɨɦɩɨɡɢɰɢɣ, ɚ ɬɚɤɠɟ ɡɚ ɨɛɫɭɠɞɟɧɢɟ ɪɟɡɭɥɶɬɚɬɨɜ ɢ ɨɛɴɟɤɬɢɜɧɭɸ ɤɪɢɬɢɤɭ ɩɪɢ ɧɚɩɢɫɚɧɢɢ 
ɞɚɧɧɨɣ ɫɬɚɬɶɢ. 
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