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ɊȿɎȿɊȺɌ 

ȼɵɩɭɫɤɧɚɹ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɚɹ ɪɚɛɨɬɚ ɩɨ ɬɟɦɟ «Ɋɚɡɪɚɛɨɬɤɚ ɤɨɧɫɬɪɭɤɰɢɢ 

ɤɨɬɥɚ - ɭɬɢɥɢɡɚɬɨɪɚ ɞɥɹ ɧɚɝɪɟɜɚ ɧɟɮɬɹɧɨɝɨ ɫɵɪɶɹ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɨɬɯɨɞɨɜ 

ɧɟɮɬɢ ɢ ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ» ɫɨɞɟɪɠɢɬ __ ɫɬɪɚɧɢɰ ɬɟɤɫɬɨɜɨɝɨ ɞɨɤɭɦɟɧɬɚ, 22 

ɪɢɫɭɧɨɤ, 8 ɬɚɛɥɢɰ, 2 ɩɪɢɥɨɠɟɧɢɹ, 28 ɢɫɩɨɥɶɡɨɜɚɧɧɵɯ ɢɫɬɨɱɧɢɤɨɜ, 1 ɥɢɫɬ 

ɝɪɚɮɢɱɟɫɤɨɝɨ ɦɚɬɟɪɢɚɥɚ. 

Ɍɟɯɧɨɥɨɝɢɱɟɫɤɢɣ ɪɟɚɤɬɨɪ ɞɥɹ ɬɟɪɦɨɯɢɦɢɱɟɫɤɨɣ ɩɟɪɟɪɚɛɨɬɤɢ 

ɭɝɥɟɜɨɞɨɪɨɞɨɜ. 

ɐɟɥɶ: ɋɨɡɞɚɧɢɟ ɬɟɪɦɨɯɢɦɢɱɟɫɤɨɝɨ ɪɟɚɤɬɨɪɚ ɞɥɹ ɩɟɪɟɪɚɛɨɬɤɢ 

ɭɝɥɟɜɨɞɨɪɨɞɧɵɯ ɨɬɯɨɞɨɜ, ɯɚɪɚɤɬɟɪɢɡɭɸɳɟɣɫɹ  ɷɮɮɟɤɬɢɜɧɵɦ  

ɩɪɟɨɛɪɚɡɨɜɚɧɢɟɦ ɢɫɯɨɞɧɨɝɨ ɫɵɪɶɹ ɢ ɜɵɫɨɤɢɦ ɜɵɯɨɞɨɦ ɩɨɥɟɡɧɵɯ ɩɪɨɞɭɤɬɨɜ. 

Ɂɚɞɚɱɢ 

ɉɪɨɚɧɚɥɢɡɢɪɨɜɚɬɶ ɫɭɳɟɫɬɜɭɸɳɢɟ ɦɟɬɨɞɵ ɩɟɪɟɪɚɛɨɬɤɢ 

ɭɝɥɟɜɨɞɨɪɨɞɧɵɯ ɨɬɯɨɞɨɜ 

ɉɪɨɜɟɫɬɢ ɨɰɟɧɤɭ ɬɟɯɧɢɱɟɫɤɨɝɨ ɭɪɨɜɧɹ ɢ ɬɟɧɞɟɧɰɢɢ ɪɚɡɜɢɬɢɹ 

ɨɛɨɪɭɞɨɜɚɧɢɹ ɞɥɹ ɭɬɢɥɢɡɚɰɢɢ ɭɝɥɟɜɨɞɨɪɨɞɧɵɯ ɨɬɯɨɞɨɜ. 

Ɋɚɡɪɚɛɨɬɚɬɶ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɣ ɪɟɚɤɬɨɪ ɩɢɪɨɥɢɡɚ. 

Ɋɚɡɪɚɛɨɬɚɬɶ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɟ ɭɫɬɪɨɣɫɬɜɨ ɩɨ ɜɜɨɞɭ ɤɚɬɚɥɢɡɚɬɨɪɚ. 

ɉɪɨɜɟɫɬɢ ɚɧɚɥɢɡ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɟɪɟɪɚɛɨɬɤɢ ɭɝɥɟɜɨɞɨɪɨɞ ɫɨɞɟɪɠɚɳɢɯ 

ɨɬɯɨɞɨɜ ɩɪɟɞɥɚɝɚɟɦɨɣ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɭɫɬɚɧɨɜɤɨɣ. 

ɇɚɭɱɧɚɹ ɧɨɜɢɡɧɚ 

ɇɚɭɱɧɚɹ ɧɨɜɢɡɧɚ ɪɚɛɨɬɵ ɞɢɫɫɟɪɬɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ ɡɚɤɥɸɱɚɟɬɫɹ ɜ 

ɫɥɟɞɭɸɳɟɦ:  

Ɋɚɡɪɚɛɨɬɤɚ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɪɟɚɤɬɨɪɚ ɩɢɪɨɥɢɡɚ, ɩɨɡɜɨɥɹɸɳɟɝɨ 

ɦɚɤɫɢɦɚɥɶɧɨ ɩɟɪɟɪɚɛɚɬɵɜɚɬɶ ɫɵɪɶɟ ɫ ɜɵɫɨɤɢɦɢ ɯɢɦɢɱɟɫɤɢɦɢ ɩɨɤɚɡɚɬɟɥɹɦɢ 

ɍɩɪɨɳɟɧɢɟ ɭɡɥɨɜɨɣ ɫɢɫɬɟɦɵ ɞɥɹ ɩɨɜɵɲɟɧɢɹ ɧɚɞɟɠɧɨɫɬɢ ɪɚɛɨɬɵ 

ɭɫɬɚɧɨɜɤɢ. 

ɂɡɦɟɧɟɧɢɟ ɤɨɧɫɬɪɭɤɰɢɨɧɧɨɝɨ ɦɚɬɟɪɢɚɥɚ ɞɥɹ ɭɜɟɥɢɱɟɧɢɹ 

ɢɡɧɨɫɨɫɬɨɣɤɨɫɬɢ. 
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4 

 

ͳ ʒˎ˃˅˃ ʚˋ˕ˈ˓˃˕˖˓ː˞ˌ ˑ˄ˊˑ˓  

1.1 ʝ˄ˊˑ˓ ˔ˑ˅˓ˈˏˈːːˑˆˑ ˔ˑ˔˕ˑˢːˋˢ ˏˈ˕ˑˇˑ˅ ˋ ˑ˄ˑ˓˖ˇˑ˅˃ːˋˢ ˇˎˢ 
˖˕ˋˎˋˊ˃˙ˋˋ ˖ˆˎˈ˅ˑˇˑ˓ˑˇː˞˘ ˑ˕˘ˑˇˑ˅ 

ȼ ɫɨɜɪɟɦɟɧɧɨɣ Ɋɨɫɫɢɢ ɧɟɮɬɹɧɚɹ ɩɪɨɦɵɲɥɟɧɧɨɫɬɶ ɹɜɥɹɟɬɫɹ 
ɝɥɚɜɟɧɫɬɜɭɸɳɟɣ ɨɬɪɚɫɥɶɸ. Ɉɞɧɚɤɨ ɩɪɢ ɞɨɛɵɱɟ, ɯɪɚɧɟɧɢɢ, ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɟ, 
ɩɟɪɟɪɚɛɨɬɤɟ ɧɟɮɬɹɧɨɝɨ ɫɵɪɶɹ ɨɛɪɚɡɭɟɬɫɹ ɧɟɮɬɟɫɨɞɟɪɠɚɳɢɟ ɨɬɯɨɞɵ 
(ɧɟɮɬɟɲɥɚɦɵ).  ɇɟɮɬɟɲɥɚɦɵ ɧɚ ɞɚɧɧɵɣ ɦɨɦɟɧɬ ɨɬɧɨɫɹɬɫɹ ɤ ɨɩɚɫɧɵɦ 
ɡɚɝɪɹɡɧɢɬɟɥɹɦ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ. ɉɪɨɛɥɟɦɚ ɯɪɚɧɟɧɢɹ ɧɟɮɬɟɲɥɚɦɚ, 
ɧɟɯɜɚɬɤɚ ɩɨɥɢɝɨɧɨɜ, ɚ ɬɚɤɠɟ ɨɬɫɭɬɫɬɜɢɟ ɷɮɮɟɤɬɢɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɞɥɹ 
ɩɟɪɟɪɚɛɨɬɤɢ ɩɪɢɜɨɞɢɬ ɤ ɢɯ ɫɤɥɚɞɢɪɨɜɚɧɢɸ. ȼ ɫɜɨɸ ɨɱɟɪɟɞɶ ɷɬɨ ɩɪɢɜɨɞɢɬ ɤ 
ɜɵɜɨɞɭ ɡɟɦɟɥɶ ɢɡ ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɨɝɨ ɨɛɨɪɨɬɚ. 

ɇɚ ɫɟɝɨɞɧɹɲɧɢɣ ɞɟɧɶ ɫɭɳɟɫɬɜɭɟɬ ɛɨɥɶɲɨɟ ɪɚɡɧɨɨɛɪɚɡɢɟ ɦɟɬɨɞɨɜ ɢ 
ɨɛɨɪɭɞɨɜɚɧɢɹ ɞɥɹ ɭɬɢɥɢɡɚɰɢɢ ɭɝɥɟɜɨɞɨɪɨɞɧɵɯ ɨɬɯɨɞɨɜ. ɐɟɥɶɸ ɞɚɧɧɨɣ ɝɥɚɜɵ 
ɹɜɥɹɟɬɫɹ ɚɧɚɥɢɡ ɢ ɭɫɬɚɧɨɜɥɟɧɢɟ ɧɚɢɛɨɥɟɟ ɷɮɮɟɤɬɢɜɧɨɝɨ ɦɟɬɨɞɚ ɢ 
ɨɛɨɪɭɞɨɜɚɧɢɹ ɛɨɪɶɛɵ, ɝɥɚɜɧɵɦ ɨɛɪɚɡɨɦ, ɫ ɧɟɮɬɹɧɵɦɢ ɨɬɯɨɞɚɦɢ, ɢ ɨɬɯɨɞɚɦɢ 
ɩɪɨɞɭɤɬɨɜ ɩɟɪɟɪɚɛɨɬɤɢ ɧɟɮɬɹɧɨɝɨ ɫɵɪɶɹ. 

Ɋɚɫɫɦɨɬɪɢɦ ɪɚɫɩɪɨɫɬɪɚɧёɧɧɵɟ ɦɟɬɨɞɵ ɩɟɪɟɪɚɛɨɬɤɢ ɧɟɮɬɟɲɥɚɦɨɜ 
(ɬɚɛɥɢɰɚ 1). 

 
Ɍɚɛɥɢɰɚ 1 – ɋɨɜɪɟɦɟɧɧɵɟ ɦɟɬɨɞɵ ɩɟɪɟɪɚɛɨɬɤɢ ɧɟɮɬɟɲɥɚɦɚ 
Ɇɟɬɨɞ Ɉɩɢɫɚɧɢɟ ɉɪɨɞɭɤɬ ɗɮɮɟɤɬɢɜɧɨɫɬɶ 
ɏɢɦɢɱɟɫɤ
ɢɣ 

ɉɪɨɢɫɯɨɞɢɬ 
ɨɛɟɡɜɪɟɠɢɜɚɧɢɟ 
ɤɚɩɫɭɥɢɪɨɜɚɧɢɟ ɢ 
ɧɟɣɬɪɚɥɢɡɚɰɢɹ ɩɪɢ 
ɪɟɚɝɢɪɨɜɚɧɢɢ ɫ 
ɳɟɥɨɱɧɨɡɟɦɟɥɶɧɵɦɢ 
ɦɟɬɚɥɥɚɦɢ (ɱɚɳɟ ɜɫɟɝɨ ɫ 
ɧɟɝɚɲɟɧɨɣ ɢɡɜɟɫɬɶɸ). 

ɋɭɯɨɟ 
ɩɨɪɨɲɤɨɨ
ɛɪɚɡɧɨɟ 
ɜɟɳɟɫɬɜɨ ɜ 
ɜɢɞɟ 
ɦɟɥɤɢɯ 
ɝɪɚɧɭɥ ɫ 
ɢɡɜɟɫɬɤɨɜɨ
ɣ ɤɚɩɫɭɥɨɣ 

ɉɨɥɨɠɢɬɟɥɶɧɵɣ ɷɮɮɟɤɬ. 
ɇɟɮɬɟɩɪɨɞɭɤɬɵ, ɫɜɹɡɚɧɧɵɟ 
ɪɟɚɝɟɧɬɨɦ, ɬɚɤɢɦ ɨɛɪɚɡɨɦ 
ɫɬɚɧɨɜɹɬɫɹ ɢɧɟɪɬɧɵɦɢ, ɧɟ 
ɜɵɦɵɜɚɸɬɫɹ ɜɨɞɨɣ, 
ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɧɟ 
ɨɤɚɡɵɜɚɸɬ ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ 
ɩɨɱɜɭ ɢ ɝɪɭɧɬɨɜɵɟ ɜɨɞɵ. 
ɇɟɞɨɫɬɚɬɤɨɦ ɹɜɥɹɟɬɫɹ ɬɨ, 
ɱɬɨ ɭɝɥɟɜɨɞɨɪɨɞɧɚɹ 
ɫɨɫɬɚɜɥɹɸɳɚɹ ɧɟ 
ɭɬɢɥɢɡɢɪɭɟɬɫɹ, ɬɚɤ ɠɟ 
ɜɵɫɨɤɚɹ ɫɬɨɢɦɨɫɬɶ 
ɪɟɚɝɟɧɬɚ ɢ ɛɨɥɶɲɨɟ 
ɤɨɥɢɱɟɫɬɜɨ ɢɫɩɨɥɶɡɭɟɦɨɝɨ 
ɪɟɚɝɟɧɬɚ. 

Ȼɢɨɥɨɝɢɱɟ
ɫɤɢɣ 

Ɉɫɧɨɜɚɧ ɧɚ ɫɩɨɫɨɛɧɨɫɬɢ 
ɦɢɤɪɨɨɪɝɚɧɢɡɦɨɜ 
ɩɪɟɜɪɚɳɚɬɶ ɧɟɮɬɶ ɜ 
ɩɪɨɫɬɵɟ ɫɨɟɞɢɧɟɧɢɹ, 
ɧɚɤɚɩɥɢɜɚɬɶ 
ɨɪɝɚɧɢɱɟɫɤɨɟ ɜɟɳɟɫɬɜɨ ɢ 

ɇɟɮɬɟɨɬɯɨ
ɞɵ 4ɝɨ 
ɤɥɚɫɫɚ. 
ɂɫɩɨɥɶɡɭ
ɸɬɫɹ ɜ 
ɞɨɪɨɠɧɨɦ 

ɉɪɟɢɦɭɳɟɫɬɜɚɦɢ 
ɛɢɨɨɱɢɫɬɤɢ ɹɜɥɹɸɬɫɹ 
ɷɤɨɥɨɝɢɱɟɫɤɚɹ 
ɛɟɡɨɩɚɫɧɨɫɬɶ, ɜɨɡɦɨɠɧɨɫɬɶ 
ɞɟɝɪɚɞɚɰɢɢ ɡɚɝɪɹɡɧɹɸɳɢɯ 
ɜɟɳɟɫɬɜ ɞɨ ɛɟɡɜɪɟɞɧɵɯ 
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ɜɤɥɸɱɚɬɶ ɟɝɨ ɜ 
ɤɪɭɝɨɜɨɪɨɬ ɭɝɥɟɪɨɞɚ. 

ɫɬɪɨɢɬɟɥɶɫ
ɬɜɟ. 

ɩɪɨɦɟɠɭɬɨɱɧɵɯ ɩɪɨɞɭɤɬɨɜ 
ɩɪɢ ɩɨɥɧɨɫɬɶɸ 
ɫɨɯɪɚɧɹɸɳɟɣɫɹ ɫɬɪɭɤɬɭɪɟ 
ɩɨɱɜɵ ɢ ɛɟɡ 
ɞɨɩɨɥɧɢɬɟɥɶɧɨɝɨ 
ɡɚɝɪɹɡɧɟɧɢɹ ɨɤɪɭɠɚɸɳɟɣ 
ɫɪɟɞɵ. 
ɇɟɞɨɫɬɚɬɤɨɦ ɹɜɥɹɟɬɫɹ 
ɨɝɪɚɧɢɱɟɧɢɟ ɤɨɧɤɪɟɬɧɵɦɢ 
ɭɫɥɨɜɢɹɦɢ ɩɪɢɦɟɧɟɧɢɹ: 
ɞɢɚɩɚɡɨɧɨɦ ɚɤɬɢɜɧɨɫɬɢ 
ɛɢɨɩɪɟɩɚɪɚɬɨɜ, 
ɬɟɦɩɟɪɚɬɭɪɨɣ, 
ɤɢɫɥɨɬɧɨɫɬɶɸ ɬɨɥɳɢɧɨɣ 
ɧɟɮɬɟɡɚɝɪɹɡɧɟɧɢɹ, 
ɚɷɪɨɛɧɵɦɢ ɭɫɥɨɜɢɹɦɢ.  

Ɍɟɪɦɢɱɟɫɤ
ɢɣ 

Ɍɟɯɧɨɥɨɝɢɹ ɩɟɪɟɪɚɛɨɬɤɢ 
ɢɦɟɟɬ ɧɟɫɤɨɥɶɤɨ 
ɦɨɞɢɮɢɤɚɰɢɣ:  
-ɫɠɢɝɚɧɢɟ ɜ ɩɟɱɚɯ ɢɥɢ ɜ 
ɨɬɤɪɵɬɵɯ ɬɨɩɤɚɯ;  
-ɞɟɝɢɞɪɚɬɚɰɢɹ ɢɥɢ ɫɭɲɤɚ 
ɫ ɩɨɫɥɟɞɭɸɳɢɦ 
ɜɨɡɜɪɚɬɨɦ ɜ 
ɩɪɨɢɡɜɨɞɫɬɜɨ;  
-ɬɟɪɦɢɱɟɫɤɨɟ 
ɪɚɡɥɨɠɟɧɢɟ ɩɪɢ 
ɧɟɞɨɫɬɚɬɤɟ ɜɨɡɞɭɯɚ 
(ɩɢɪɨɥɢɡ);  
-ɝɚɡɢɮɢɤɚɰɢɹ (ɨɤɢɫɥɟɧɢɟ 
ɧɟɮɬɟɲɥɚɦɚ ɫ 
ɩɨɥɭɱɟɧɢɟɦ ɝɚɡɚ, 
ɢɫɩɨɥɶɡɭɸɳɟɝɨɫɹ ɜ 
ɤɚɱɟɫɬɜɟ ɬɨɩɥɢɜɚ). 
 

ɀɢɞɤɢɟ ɢ 
ɝɚɡɨɨɛɪɚɡɧ
ɵɟ 
ɭɝɥɟɜɨɞɨɪ
ɨɞɵ 
 

- ȼɵɫɨɤɚɹ ɷɮɮɟɤɬɢɜɧɨɫɬɶ 
ɨɛɟɡɜɪɟɠɢɜɚɧɢɹ, ɧɨ ɬɚɤ ɠɟ 
ɛɨɥɶɲɢɟ ɡɚɬɪɚɬɵɩɨ 
ɨɱɢɫɬɤɟ ɞɵɦɨɜɵɯ ɝɚɡɨɜ. 
- ȼɵɫɨɤɚɹ ɫɬɟɩɟɧɶ 
ɪɚɡɥɨɠɟɧɢɹ, ɧɨ ɬɚɤ ɠɟ 
ɜɵɫɨɤɢɟ ɡɚɬɪɚɬɵ ɧɚ 
ɦɚɬɟɪɢɚɥɵ. 
ɉɪɢɦɟɧɹɟɬɫɹ ɞɥɹ ɦɧɨɝɢɯ 
ɜɢɞɨɜ 
ɨɬɯɨɞɨɜ. Ɉɛɴɟɦ 
ɨɛɪɚɡɭɸɳɟɣɫɹ 
ɡɨɥɵ ɜ 10 ɪɚɡ ɦɟɧɶɲɟ 
ɢɫɯɨɞɧɨɝɨ 
ɩɪɨɞɭɤɬɚ. ȼɵɫɨɤɚɹ 
ɷɮɮɟɤɬɢɜɧɨɫɬɶ 
ɨɛɟɡɜɪɟɠɢɜɚɧɢɹ/ 
 

Ɏɢɡɢɱɟɫɤɢ
ɣ 

ɉɪɨɫɬɨɟ ɨɬɫɬɚɢɜɚɧɢɟ. 
ɗɬɨ ɧɚɢɦɟɧɟɟ ɡɚɬɪɚɬɧɚɹ 
ɢ ɜ ɬɨ ɠɟ ɜɪɟɦɹ 
ɦɚɥɨɷɮɮɟɤɬɢɜɧɚɹ 
ɬɟɯɧɨɥɨɝɢɹ. 
ɐɟɧɬɪɢɮɭɝɢɪɨɜɚɧɢɟ. 
ɐɟɧɬɪɨɛɟɠɧɨɟ 
ɨɛɨɪɭɞɨɜɚɧɢɟ ɬɚɤɠɟ 
ɱɚɫɬɨ ɩɪɢɦɟɧɹɟɬɫɹ ɧɚ 

Ɉɱɢɳɟɧɧɵ
ɟ 
ɧɟɮɬɟɩɪɨɞ
ɭɤɬɵ 

ɇɟɞɨɫɬɚɬɤɨɦ ɹɜɥɹɟɬɫɹ 
ɧɟɩɨɥɧɨɬɚ ɨɬɞɟɥɟɧɢɹ 
ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ. 
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ɩɪɨɦɟɠɭɬɨɱɧɨɦ ɷɬɚɩɟ 
ɩɨɞɝɨɬɨɜɤɢ 
ɧɟɮɬɟɲɥɚɦɨɜ ɞɥɹ ɢɯ 
ɩɟɪɟɪɚɛɨɬɤɢ ɞɪɭɝɢɦɢ 
ɫɩɨɫɨɛɚɦɢ. ȼɜɟɞɟɧɢɟ 
ɉȺȼ (ɞɟɷɦɭɥɶɝɚɬɨɪɨɜ, 
ɫɦɚɱɢɜɚɬɟɥɟɣ, 
ɪɚɫɬɜɨɪɢɬɟɥɟɣ). 
Ɏɢɥɶɬɪɨɜɚɧɢɟ. 
ɗɤɫɬɪɚɤɰɢɹ 
ɨɪɝɚɧɢɱɟɫɤɢɦɢ 
ɪɚɫɬɜɨɪɢɬɟɥɹɦɢ, 
ɨɬɯɨɞɚɦɢ ɩɪɢ 
ɩɪɨɢɡɜɨɞɫɬɜɟ ɷɬɢɥɟɧɚ ɢ 
ɚɰɟɬɢɥɟɧɚ, ɫɠɢɠɟɧɧɵɦɢ 
ɝɚɡɚɦɢ ɢɥɢ ɩɚɪɨɦ. ɗɬɨɬ 
ɦɟɬɨɞ ɨɫɧɨɜɚɧ ɧɚ 
ɜɡɚɢɦɧɨɦ ɪɚɫɬɜɨɪɟɧɢɢ 
ɩɨɥɹɪɧɵɯ ɫɨɟɞɢɧɟɧɢɣ. 

Ɏɢɡɢɤɨ-
ɯɢɦɢɱɟɫɤɢ
ɣ 

ɉɪɢɦɟɧɟɧɢɟ ɉȺȼ, 
ɞɟɷɦɭɥɶɝɚɬɨɪɨɜ, 
ɞɢɫɩɟɪɝɚɬɨɪɨɜ 

Ɋɚɡɞɟɥɟɧɧ
ɵɟ 
ɭɝɥɟɜɨɞɨɪ
ɨɞɵ ɢ 
ɦɟɯɚɧɢɱɟɫ
ɤɢɟ 
ɩɪɢɦɟɫɢ 

ɉɪɢ ɧɟ ɛɨɥɶɲɢɯ 
ɤɨɥɢɱɟɫɬɜɚɯ ɜɨɡɦɨɠɟɧ 
ɢɧɬɟɧɫɢɜɧɵɣ+ ɩɪɨɰɟɫɫ. 
ɇɟɞɨɫɬɚɬɤɨɦ ɹɜɥɹɟɬɫɹ 
ɜɵɫɨɤɚɹ ɫɬɨɢɦɨɫɬɶ 
ɪɟɚɝɟɧɬɨɜ, ɧɟ 
ɭɬɢɥɢɡɢɪɭɟɦɵɟ ɨɫɬɚɬɤɢ. 

 
ɇɚ ɩɪɚɤɬɢɤɟ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɥɸɛɨɝɨ ɢɡ ɩɟɪɟɱɢɫɥɟɧɧɵɯ ɦɟɬɨɞɨɜ 

ɜɨɡɦɨɠɧɨ ɩɪɢ ɨɩɪɟɞɟɥɟɧɧɵɯ ɫɜɨɣɫɬɜɚɯ, ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɯ ɧɟɮɬɟɲɥɚɦɨɜ. [1] 

ȼ ɫɜɹɡɢ ɫ ɫɭɳɟɫɬɜɭɸɳɢɦɢ ɧɟɞɨɫɬɚɬɤɚɦɢ ɩɪɟɞɫɬɚɜɥɟɧɧɵɯ ɦɟɬɨɞɨɜ 

(ɬɚɛɥɢɰɚ 1) ɦɨɠɧɨ ɜɵɞɟɥɢɬɶ ɧɚɢɛɨɥɟɟ ɷɮɮɟɤɬɢɜɧɵɟ ɦɟɬɨɞɵ ɨɛɪɚɳɟɧɢɹ ɫ 

ɞɚɧɧɵɦɢ ɜɢɞɚɦɢ ɨɬɯɨɞɨɜ.  

1. Ȼɢɨɫɬɢɦɭɥɹɰɢɹ - ɚɤɬɢɜɢɡɚɰɢɹ ɞɟɝɪɚɞɢɪɭɸɳɟɣ ɫɩɨɫɨɛɧɨɫɬɢ 

ɚɛɨɪɢɝɟɧɧɨɣ ɦɢɤɪɨɮɥɨɪɵ ɜɥɨɠɟɧɢɟɦ ɛɢɨɝɟɧɧɵɯ ɷɥɟɦɟɧɬɨɜ, ɤɢɫɥɨɪɨɞɚ, 

ɪɚɡɥɢɱɧɵɯ ɫɭɛɫɬɪɚɬɨɜ. Ɇɟɬɨɞ ɨɫɧɨɜɚɧ ɧɚ ɫɬɢɦɭɥɢɪɨɜɚɧɢɢ ɪɨɫɬɚ ɩɪɢɪɨɞɧɵɯ 

ɦɢɤɪɨɨɪɝɚɧɢɡɦɨɜ, ɠɢɜɭɳɢɯ ɜ ɩɨɱɜɟ ɢ ɩɨɬɟɧɰɢɚɥɶɧɨ ɫɩɨɫɨɛɧɵɯ 

ɭɬɢɥɢɡɢɪɨɜɚɬɶ ɡɚɝɪɹɡɧɢɬɟɥɶ, ɧɨ ɧɟ ɫɩɨɫɨɛɧɵɯ ɞɟɥɚɬɶ ɷɬɨ ɷɮɮɟɤɬɢɜɧɨ ɢɡ-ɡɚ 

ɧɟɞɨɫɬɚɬɤɚ ɨɫɧɨɜɧɵɯ ɛɢɨɝɟɧɧɵɯ ɷɥɟɦɟɧɬɨɜ (ɫɨɟɞɢɧɟɧɢɣ ɚɡɨɬɚ, ɮɨɫɮɨɪɚ, 

ɤɚɥɢɹ ɢ ɞɪ.) ɢɥɢ ɧɟɛɥɚɝɨɩɪɢɹɬɧɵɯ ɮɢɡɢɤɨ-ɯɢɦɢɱɟɫɤɢɯ ɭɫɥɨɜɢɣ. 
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Ȼɢɨɞɨɩɨɥɧɟɧɢɟ - ɢɧɬɪɨɞɭɤɰɢɹ ɩɪɢɪɨɞɧɵɯ ɢ ɝɟɧɧɨɢɧɠɟɧɟɪɧɵɯ 

ɲɬɚɦɩɨɜ-ɞɟɫɬɪɭɤɬɨɪɨɜ ɢɧɨɪɨɞɧɵɯ ɫɨɟɞɢɧɟɧɢɣ. 

Ȼɥɚɝɨɞɚɪɹ ɪɚɛɨɬɟ ɫɨɜɨɤɭɩɧɨɫɬɢ ɦɢɤɪɨɨɪɝɚɧɢɡɦɨɜ ɫɬɚɧɨɜɢɬɫɹ 

ɜɨɡɦɨɠɧɵɦ ɚɧɚɷɪɨɛɧɨɟ ɪɚɡɪɭɲɟɧɢɟ ɚɪɨɦɚɬɢɱɟɫɤɢɯ ɫɨɟɞɢɧɟɧɢɣ. ɉɪɨɞɭɤɬɵ 

ɠɢɡɧɟɞɟɹɬɟɥɶɧɨɫɬɢ ɛɚɤɬɟɪɢɣ ɢ ɫɚɦɢ ɨɬɦɢɪɚɸɳɢɟ ɛɚɤɬɟɪɢɢ ɥɟɝɤɨ 

ɭɫɜɚɢɜɚɸɬɫɹ ɚɛɨɪɢɝɟɧɧɨɣ ɦɢɤɪɨɮɥɨɪɨɣ, ɮɨɪɦɢɪɭɹ ɝɭɦɭɫ. ȼ ɪɟɡɭɥɶɬɚɬɟ 

ɛɢɨɦɟɪɟɞɢɚɰɢɢ ɜ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɟ ɨɫɬɚɸɬɫɹ ɥɟɝɤɨ ɪɚɡɥɚɝɚɸɳɢɣɫɹ 

ɛɚɤɬɟɪɢɚɥɶɧɵɣ ɛɟɥɨɤ, ɧɟ ɬɪɟɛɭɸɳɢɣ ɩɨɫɥɟɞɭɸɳɟɣ ɭɬɢɥɢɡɚɰɢɢ, ɢ 

ɧɟɬɨɤɫɢɱɧɵɟ ɩɪɨɞɭɤɬɵ ɪɚɡɥɨɠɟɧɢɹ ɧɟɮɬɢ. ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɦɟɬɨɞɚ 

ɩɪɟɞɩɨɥɚɝɚɟɬ ɧɟ ɛɨɥɶɲɨɟ ɤɨɥɢɱɟɫɬɜɨ ɫɵɪɶɹ ɢ ɛɨɥɶɲɭɸ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ 

ɩɪɨɰɟɫɫɚ. 

2.  ɗɮɮɟɤɬɢɜɧɵɦ ɫɩɨɫɨɛɨɦ ɪɚɡɪɭɲɟɧɢɹ ɭɝɥɟɪɨɞɫɨɞɟɪɠɚɳɢɯ ɨɬɯɨɞɨɜ 

ɹɜɥɹɟɬɫɹ ɩɢɪɨɥɢɡ. ɉɢɪɨɥɢɡ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɬɟɪɦɢɱɟɫɤɨɟ ɪɚɡɥɨɠɟɧɢɟ 

ɨɪɝɚɧɢɱɟɫɤɢɯ ɢ ɧɟ ɨɪɝɚɧɢɱɟɫɤɢɯ ɫɨɟɞɢɧɟɧɢɣ. ɉɨ ɫɭɬɢ ɷɬɨ ɹɜɥɟɧɢɟ ɪɚɫɩɚɞɚ 

ɦɚɬɟɪɢɢ ɧɚ ɦɨɥɟɤɭɥɹɪɧɨɦ ɭɪɨɜɧɟ ɛɥɚɝɨɞɚɪɹ ɫɢɥɶɧɨɦɭ. ɇɚ ɞɚɧɧɵɣ ɦɨɦɟɧɬ 

ɩɪɨɰɟɫɫ ɩɢɪɨɥɢɡɚ ɹɜɥɹɟɬɫɹ ɫɚɦɵɦ ɷɮɮɟɤɬɢɜɧɵɦ ɫɩɨɫɨɛɨɦ ɩɟɪɟɪɚɛɨɬɤɢ 

ɧɟɮɬɟɲɥɚɦɨɜ.  

ɉɪɨɰɟɫɫ ɩɢɪɨɥɢɡɚ ɦɨɠɧɨ ɪɚɡɞɟɥɢɬɶ ɩɨ ɜɢɞɭ ɪɟɚɤɰɢɢ. 

Ɉɤɢɫɥɢɬɟɥɶɧɵɣ ɩɢɪɨɥɢɡ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɪɟɚɤɰɢɸ ɩɪɢ ɜɵɫɨɤɢɯ 

ɬɟɦɩɟɪɚɬɭɪɚɯ ɫ ɨɤɢɫɥɢɬɟɥɟɦ, ɩɪɢ ɷɬɨɦ ɩɪɨɢɫɯɨɞɢɬ ɱɚɫɬɢɱɧɨɟ ɫɠɢɝɚɧɢɟ 

ɨɬɯɨɞɨɜ.  

Ɉɞɧɢɦ ɢɡ ɜɨɫɬɪɟɛɨɜɚɧɧɵɯ ɦɟɬɨɞɨɜ ɩɟɪɟɪɚɛɨɬɤɢ ɭɝɥɟɜɨɞɨɪɨɞɧɵɯ 

ɨɬɯɨɞɨɜ ɹɜɥɹɟɬɫɹ ɫɭɯɨɣ ɩɢɪɨɥɢɡ.  

ɉɪɢ ɬɟɦɩɟɪɚɬɭɪɧɨɦ ɪɟɠɢɦɟ ɨɬ 400-550ºɋ (ɇɢɡɤɨɬɟɦɩɟɪɚɬɭɪɧɵɣ) 

ɩɪɨɢɫɯɨɞɢɬ ɨɛɪɚɡɨɜɚɧɢɟ ɩɨɥɭɤɨɤɫɨɜ ɢ ɫɦɨɥ. Ⱦɚɧɧɵɟ ɩɪɨɞɭɤɬɵ ɢɫɩɨɥɶɡɭɸɬɫɹ 

ɞɥɹ ɩɪɨɢɡɜɨɞɫɬɜɚ ɢɫɤɭɫɫɬɜɟɧɧɨɝɨ ɤɚɭɱɭɤɚ. ɉɪɢ ɬɟɦɩɟɪɚɬɭɪɧɨɦ ɪɟɠɢɦɟ ɨɬ 

550-900ºɋ (ɋɪɟɞɧɟɬɟɦɩɟɪɚɬɭɪɧɵɣ) ɨɛɪɚɡɭɟɬɫɹ ɬɜɟɪɞɵɟ ɦɚɬɟɪɢɚɥɵ, ɤɚɤ ɤɨɤɫ, 

ɞɪɟɜɟɫɧɵɣ ɭɝɨɥɶ, ɭɜɟɥɢɱɢɜɚɟɬɫɹ ɜɵɯɨɞ ɝɚɡɚ, ɚ ɬɚɤɠɟ ɫɧɢɠɚɟɬɫɹ ɬɟɩɥɨɬɚ 

ɫɝɨɪɚɧɢɹ. ɉɪɢ ɬɟɦɩɟɪɚɬɭɪɧɨɦ ɪɟɠɢɦɟ ɨɬ 900-1100ºɋ 

(ȼɵɫɨɤɨɬɟɦɩɟɪɚɬɭɪɧɵɣ) ɩɪɨɢɫɯɨɞɢɬ ɨɛɪɚɡɨɜɚɧɢɟ ɝɚɡɨɨɛɪɚɡɧɵɯ ɩɪɨɞɭɤɬɨɜ. 
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ɉɪɢ  ɷɬɨɦ ɪɟɠɢɦɟ ɧɟɬ ɬɪɟɛɨɜɚɧɢɣ ɤ ɫɨɞɟɪɠɚɧɢɸ ɫɵɪɶɹ. ɂ ɩɨɥɭɱɚɟɦɵɟ 

ɩɪɨɞɭɤɬɵ ɩɪɢ ɩɪɨɰɟɫɫɟ ɷɬɨ ɝɚɡ, ɤɨɬɨɪɵɣ ɢɦɟɟɬ ɫɚɦɭɸ ɧɢɡɤɭɸ ɬɟɩɥɨɬɭ 

ɫɝɨɪɚɧɢɹ. 

Ⱦɥɹ ɬɨɝɨ, ɱɬɨ ɛɵ ɩɨɧɹɬɶ ɩɪɨɛɥɟɦɚɬɢɤɭ ɞɚɧɧɨɝɨ ɦɟɬɨɞɚ ɧɟɨɛɯɨɞɢɦɨ 

ɢɡɭɱɢɬɶ ɫɭɳɟɫɬɜɭɸɳɢɟ ɭɫɬɚɧɨɜɤɢ ɩɨ ɩɟɪɟɪɚɛɨɬɤɢ ɭɝɥɟɜɨɞɨɪɨɞɧɵɯ ɨɬɯɨɞɨɜ. 

ɂɡɜɟɫɬɧɚ ɉɟɱɶ ɫɠɢɝɚɧɢɹ «ȼɢɯɪɶ» (Ɋɨɫɫɢɹ) ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶɸ 1.0 

ɬ/ɱ. ɋɠɢɝɚɧɢɟ ɭɝɥɟɜɨɞɨɪɨɞɧɵɯ ɨɬɯɨɞɨɜ ɜ ɭɫɥɨɜɢɹɯ ɬɟɦɩɟɪɚɬɭɪɵ 800-1100 ºɋ. 

ɍɫɬɚɧɨɜɤɚ ɫɧɚɛɠɟɧɚ ɫɢɫɬɟɦɨɣ ɭɬɢɥɢɡɚɰɢɢ ɬɟɩɥɚ ɢ ɨɱɢɫɬɤɢ ɞɵɦɨɜɵɯ ɝɚɡɨɜ ɨɬ 

ɚɷɪɨɡɨɥɹ ɢ ɬɭɦɚɧɚ ɢɡ ɠɢɞɤɢɯ ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ ɢ ɫɦɨɥ. ɋɬɨɢɦɨɫɬɶ ɫɠɢɝɚɧɢɹ - 

30-50 ɞɨɥɥɚɪɨɜ ɋɒȺ ɡɚ ɨɞɧɭ ɬɨɧɧɭ. ɉɪɨɰɟɫɫ ɫɠɢɝɚɧɢɹ ɜɟɞɟɬɫɹ ɩɪɢ ɛɨɥɶɲɨɣ 

ɤɪɚɬɧɨɫɬɢ ɨɛɦɟɧɚ ɜ ɬɨɧɤɨɦ ɫɥɨɟ, ɩɪɢɜɨɞɢɦɨɦ ɜɨ ɜɪɚɳɚɬɟɥɶɧɨɟ ɬɭɪɛɭɥɟɧɬɧɨɟ 

ɞɜɢɠɟɧɢɟ, ɛɵɫɬɪɨ ɩɪɨɝɪɟɜɚɸɳɟɦɫɹ ɢ ɱɚɫɬɢɱɧɨ ɪɚɫɩɵɥɹɸɳɟɦɫɹ ɧɚ ɛɨɥɟɟ 

ɦɟɥɤɢɟ, ɱɟɦ ɩɪɢ ɛɚɪɛɨɬɚɠɧɨɦ ɫɩɨɫɨɛɟ, ɤɚɩɥɢ. 

Ȼɚɪɛɨɬɚɠɧɚɹ ɩɟɱɶ Ʉɚɬɚɥɹ ɬɚɤ ɠɟ ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ ɩɟɪɟɪɚɛɨɬɤɢ 

ɧɟɮɬɟɲɥɚɦɨɜ. ɉɪɨɞɭɤɬ, ɩɨɞɥɟɠɚɳɢɣ ɫɠɢɝɚɧɢɸ, ɡɚɥɢɜɚɸɬ ɜ ɜɚɧɧɭ ɱɟɪɟɡ 

ɜɩɭɫɤɧɨɣ ɩɚɬɪɭɛɨɤ ɢ ɭɞɟɪɠɢɜɚɸɬ ɧɚ ɩɨɫɬɨɹɧɧɨɦ ɭɪɨɜɧɟ ɇ, ɤɨɬɨɪɵɣ ɡɚɜɢɫɢɬ 

ɨɬ ɫɨɫɬɚɜɚ ɢ ɫɜɨɣɫɬɜ ɝɨɪɸɱɟɝɨ ɜɟɳɟɫɬɜɚ, ɪɚɡɦɟɪɨɜ ɢ ɱɢɫɥɚ ɨɬɜɟɪɫɬɢɣ ɜ 

ɞɧɢɳɟ. Ɍɨɥɳɢɧɚ ɫɥɨɹ ɨɬɯɨɞɨɜ ɦɨɠɟɬ ɤɨɥɟɛɚɬɶɫɹ ɜ ɩɪɟɞɟɥɚɯ 5-10 ɫɦ. ȼɚɧɧɚ 

ɨɬɞɟɥɟɧɚ ɨɬ ɫɬɟɧɤɢ ɤɚɦɟɪɵ ɩɟɪɟɝɨɪɨɞɤɨɣ, ɨɛɪɚɡɭɸɳɟɣ ɤɚɧɚɥ. Ʉɚɦɟɪɚ 

ɡɚɤɪɵɬɚ ɫɜɟɪɯɭ ɤɭɩɨɥɨɦ, ɢɡɝɨɬɨɜɥɟɧɧɵɦ ɢɡ ɨɝɧɟɭɩɨɪɧɨɝɨ ɦɚɬɟɪɢɚɥɚ ɢ 

ɨɤɪɭɠɟɧɧɵɦ ɜɨɡɞɭɲɧɵɦɢ ɪɭɛɚɲɤɚɦɢ. 

Ɍɨɩɥɢɜɨɜɨɡɞɭɲɧɚɹ ɫɦɟɫɶ ɫɝɨɪɚɟɬ ɧɚɞ ɫɥɨɟɦ ɩɪɨɞɭɤɬɚ ɜ ɩɨɬɨɤɚɯ 

"ɜɬɨɪɢɱɧɨɝɨ" ɢ "ɬɪɟɬɢɱɧɨɝɨ" ɜɨɡɞɭɯɚ, ɩɨɞɚɜɚɟɦɨɝɨ ɜ ɩɟɱɶ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ 

ɱɟɪɟɡ ɩɚɬɪɭɛɤɢ. Ƚɚɡɨɨɛɪɚɡɧɵɟ ɩɪɨɞɭɤɬɵ ɫɝɨɪɚɧɢɹ ɜɵɯɨɞɹɬ ɢɡ ɩɟɱɢ ɱɟɪɟɡ 

ɝɨɪɥɨɜɢɧɭ. Ʉɭɩɨɥ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɣ ɞɥɹ ɨɬɜɨɞɚ ɝɚɡɚ (ɜɨɡɞɭɯɚ), ɜɵɩɨɥɧɟɧ ɜ 

ɜɢɞɟ ɬɪɭɛɵ ȼɟɧɬɭɪɢ. 

ɉɟɱɶ ɫ ɩɫɟɜɞɨɨɠɢɠɟɧɵɦ ɫɥɨɟɦ «Dorr Oliver GmbH» ɛɵɥɚ ɫɨɡɞɚɧɚ ɜ 

Ƚɟɪɦɚɧɢɢ. ɉɪɨɰɟɫɫ ɤɚɬɚɥɢɬɢɱɟɫɤɨɣ ɝɚɡɢɮɢɤɚɰɢɢ ɨɬɯɨɞɨɜ, ɢɫɩɨɥɶɡɭɸɳɢɣ 

ɤɚɬɚɥɢɬɢɱɟɫɤɢɟ ɫɜɨɣɫɬɜɚ ɪɚɫɩɥɚɜɥɟɧɧɨɝɨ ɦɟɬɚɥɥɚ ɞɥɹ ɪɚɡɪɵɜɚ ɯɢɦɢɱɟɫɤɢɯ 
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ɫɜɹɡɟɣ ɜ ɫɥɨɠɧɵɯ ɨɪɝɚɧɢɱɟɫɤɢɯ ɦɨɥɟɤɭɥɚɯ. ɉɨɥɭɱɚɟɦɵɣ ɫɢɧɬɟɡ-ɝɚɡ 

ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ ɫɢɧɬɟɡɚ ɭɤɫɭɫɧɨɣ ɤɢɫɥɨɬɵ, ɬɟɦɩɟɪɚɬɭɪɚ ɩɪɨɰɟɫɫɚ - 1650°ɋ. 

ɍɫɬɚɧɨɜɤɚ ɢɦɟɟɬ ɝɚɡɨɨɱɢɫɬɤɭ ɢ ɚɞɫɨɪɛɰɢɨɧɧɵɣ ɮɢɥɶɬɪ. Ʉɚɩɢɬɚɥɶɧɵɟ 

ɡɚɬɪɚɬɵ ɧɟ ɩɪɟɜɵɲɚɸɬ 15-25 ɦɥɧ. ɞɨɥɥ ɋɒȺ, ɱɬɨ ɧɚ 20-50% ɦɟɧɶɲɟ, ɱɟɦ ɞɥɹ 

ɭɫɬɚɧɨɜɨɤ ɫɠɢɝɚɧɢɹ. ɍɫɬɚɧɨɜɤɢ ɫ ɩɫɟɜɞɨɨɠɢɠɟɧɧɵɦ ɫɥɨɟɦ ɬɪɟɛɭɸɬ ɜ 2-3 

ɪɚɡɚ ɛɨɥɟɟ ɜɵɫɨɤɢɯ ɤɚɩɢɬɚɥɶɧɵɯ ɜɥɨɠɟɧɢɣ. 

ɗɥɟɤɬɪɨɞɭɝɨɜɚɹ ɩɟɱɶ ɞɥɹ ɩɟɪɟɩɥɚɜɤɢ ɭɝɥɟɜɨɞɨɪɨɞɧɵɯ ɨɬɯɨɞɨɜ ɫ 

ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶɸ 10 ɬ/ɱ. Ƚɨɪɸɱɢɟ ɝɚɡɵ, ɨɛɪɚɡɭɸɳɢɟɫɹ ɜ ɪɟɡɭɥɶɬɚɬɟ 

ɪɟɚɤɰɢɢ ɤɢɫɥɨɪɨɞɚ ɫ ɭɝɥɟɪɨɞɨɦ, ɩɨɞɧɢɦɚɸɬɫɹ ɜɜɟɪɯ, ɩɪɨɯɨɞɹ ɱɟɪɟɡ 

ɨɩɭɫɤɚɸɳɢɟɫɹ ɬɜɟɪɞɵɟ ɨɬɯɨɞɵ ɢ ɨɛɟɫɩɟɱɢɜɚɸɬ ɬɟɩɥɨ, ɧɟɨɛɯɨɞɢɦɨɟ ɞɥɹ 

ɩɢɪɨɥɢɡɚ. Ⱦɨɩɨɥɧɢɬɟɥɶɧɨɝɨ ɬɨɩɥɢɜɚ ɞɥɹ ɩɨɞɞɟɪɠɚɧɢɹ ɩɪɨɰɟɫɫɚ ɩɢɪɨɥɢɡɚ ɧɟ 

ɬɪɟɛɭɟɬɫɹ. ȼ ɜɟɪɯɧɟɣ ɱɚɫɬɢ ɩɟɱɢ ɷɬɨɬ ɝɚɡ ɨɯɥɚɠɞɚɟɬɫɹ ɜ ɯɨɞɟ ɫɭɲɤɢ 

ɩɨɫɬɭɩɚɸɳɢɯ ɬɜɟɪɞɵɯ ɨɬɯɨɞɨɜ. ȼɵɯɨɞɹɳɢɣ ɝɚɡ (ɬɟɦɩɟɪɚɬɭɪɚ ɩɪɢ ɜɵɯɨɞɟ ɢɡ 

ɪɟɚɤɬɨɪɚ ɨɤɨɥɨ 120°ɋ) ɫɨɞɟɪɠɢɬ ɡɧɚɱɢɬɟɥɶɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɜɨɞɹɧɵɯ ɩɚɪɨɜ, 

ɧɟɤɨɬɨɪɨɟ ɤɨɥɢɱɟɫɬɜɨ "ɦɚɫɥɹɧɨɝɨ ɬɭɦɚɧɚ" ɢ ɫɥɟɞɵ ɜɪɟɞɧɵɯ ɩɪɢɦɟɫɟɣ. ɗɬɢ 

ɩɪɢɦɟɫɢ ɭɞɚɥɹɸɬɫɹ ɩɭɬɟɦ ɨɱɢɫɬɤɢ ɝɚɡɚ ɜ ɷɥɟɤɬɪɨɮɢɥɶɬɪɟ. ȼɟɫɶɦɚ ɫɥɨɠɧɨɣ 

ɹɜɥɹɟɬɫɹ ɩɪɨɛɥɟɦɚ ɚɤɤɭɦɭɥɹɰɢɢ ɢ ɯɪɚɧɟɧɢɹ ɝɚɡɚ, ɩɨɥɭɱɟɧɧɨɝɨ ɜ ɩɪɨɰɟɫɫɟ 

ɩɢɪɨɥɢɡɚ, ɩɨɷɬɨɦɭ ɮɢɪɦɚ ɫɱɢɬɚɟɬ, ɱɬɨ ɩɨɬɪɟɛɢɬɟɥɶ ɞɨɥɠɟɧ ɧɚɯɨɞɢɬɶɫɹ ɧɚ 

ɪɚɫɫɬɨɹɧɢɢ ɧɟ ɛɨɥɟɟ 1.5-3 ɤɦ ɨɬ ɭɫɬɚɧɨɜɤɢ. ɉɥɨɯɨɣ ɜɵɯɨɞ ɱɢɫɬɨɝɨ ɩɪɨɞɭɤɬɚ. 

ɉɟɱɶ ɝɚɡɢɮɢɤɚɰɢɨɧɧɚɹ ɫ ɤɚɬɚɥɢɬɢɱɟɫɤɢɦ ɛɥɨɤɨɦ «Molten Metal 

Technol.» ɫ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶɸ 3 ɬ/ɱ. ɍɫɬɚɧɨɜɤɚ ɨɛɟɫɩɟɱɢɜɚɟɬ ɩɨɥɧɨɟ 

ɫɠɢɝɚɧɢɟ ɨɪɝɚɧɢɱɟɫɤɨɣ ɱɚɫɬɢ ɨɬɯɨɞɨɜ ɧɚ ɤɨɥɨɫɧɢɤɨɜɨɣ ɪɟɲɟɬɤɟ ɜ ɜɨɡɞɭɯɟ, 

ɩɨɞɨɝɪɟɬɨɦ ɜ ɪɟɤɭɩɟɪɚɬɨɪɟ ɞɨ 350—400 °ɋ. Ɉɛɪɚɡɭɸɳɢɣɫɹ ɞɵɦ ɨɱɢɳɚɟɬɫɹ ɜ 

ɱɟɬɵɪɟɯɫɬɭɩɟɧɱɚɬɨɣ ɫɢɫɬɟɦɟ ɝɚɡɨɨɱɢɫɬɤɢ: ɨɬ ɨɪɝɚɧɢɱɟɫɤɢɯ ɜɪɟɞɧɨɫɬɟɣ, ɜ ɬɨɦ 

ɱɢɫɥɟ ɞɢɨɤɫɢɧɨɜ ɢ ɛɟɧɡɚɩɢɪɟɧɚ, ɡɚ ɫɱɟɬ ɞɨɠɢɝɚɧɢɹ ɜ ɫɩɟɰɢɚɥɶɧɨɣ 

ɮɭɬɟɪɨɜɚɧɧɨɣ ɤɚɦɟɪɟ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ 950—1000 °ɋ. ɇɟɞɨɠɠɟɧɧɚɹ ɱɚɫɬɶ 

ɨɪɝɚɧɢɤɢ, ɦɨɧɨɨɤɫɢɞ ɭɝɥɟɪɨɞɚ ɢ ɫɚɠɚ ɨɛɟɡɜɪɟɠɢɜɚɟɬɫɹ ɜ ɤɚɬɚɥɢɬɢɱɟɫɤɨɦ 

ɚɩɩɚɪɚɬɟ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ ɧɚ ɜɯɨɞɟ 350— 450 °ɋ. Ɉɬ ɤɢɫɥɵɯ ɧɟɨɪɝɚɧɢɱɟɫɤɢɯ 

ɫɨɟɞɢɧɟɧɢɣ ɞɵɦ ɨɱɢɳɚɸɬ ɡɚ ɫɱɟɬ ɜɩɪɵɫɤɚ ɜ ɞɵɦɨɜɵɟ ɝɚɡɵ ɳɟɥɨɱɧɨɝɨ 

ɪɚɫɬɜɨɪɚ. ȼɩɪɵɫɤ ɩɪɨɢɡɜɨɞɢɬɫɹ ɤɚɤ ɜ ɤɚɦɟɪɭ ɞɨɠɢɝɚɧɢɹ, ɬɚɤ ɢ ɩɨɫɥɟ 
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ɤɚɬɚɥɢɬɢɱɟɫɤɨɝɨ ɚɩɩɚɪɚɬɚ. Ɇɟɯɚɧɢɱɟɫɤɢɟ ɡɚɝɪɹɡɧɟɧɢɹ, ɜɤɥɸɱɚɹ ɫɨɟɞɢɧɟɧɢɹ 

ɬɹɠɟɥɵɯ ɦɟɬɚɥɥɨɜ, ɨɫɚɠɞɚɸɬɫɹ ɜ ɤɚɫɫɟɬɧɨɦ ɬɤɚɧɟɜɨɦ ɮɢɥɶɬɪɟ. Ɍɚɤɚɹ 

ɦɧɨɝɨɫɬɭɩɟɧɱɚɬɚɹ ɨɱɢɫɬɤɚ ɨɛɟɫɩɟɱɢɜɚɟɬ ɤɨɧɰɟɧɬɪɚɰɢɸ ɜɪɟɞɧɵɯ ɜɟɳɟɫɬɜ ɜ 

ɩɪɢɡɟɦɧɨɦ ɫɥɨɟ ɦɟɧɟɟ ɧɨɪɦɚɬɢɜɨɜ ȿɋ. Ɍɟɯɧɨɥɨɝɢɱɟɫɤɢɣ ɩɪɨɰɟɫɫ 

ɦɚɤɫɢɦɚɥɶɧɨ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧ ɢ ɦɟɯɚɧɢɡɢɪɨɜɚɧ ɜ ɭɫɥɨɜɢɹɯ ɩɟɪɟɞɜɢɠɧɨɣ 

ɭɫɬɚɧɨɜɤɢ, ɱɬɨ ɩɨɡɜɨɥɹɟɬ ɞɜɭɦ ɪɚɛɨɱɢɦ ɨɛɫɥɭɠɢɜɚɬɶ ɟɟ, ɜɤɥɸɱɚɹ 

ɨɬɫɨɪɬɢɪɨɜɤɭ ɢɡ ɦɭɫɨɪɚ ɫɬɟɤɥɨɬɚɪɵ, ɦɟɬɚɥɥɨɥɨɦɚ ɢ ɞɪ. Ɇɨɧɨɥɢɬɧɵɣ 

ɜɧɭɬɪɟɧɧɢɣ ɫɥɨɣ ɮɭɬɟɪɨɜɤɢ ɢɡ ɫɩɟɰɢɚɥɶɧɨɝɨ ɠɚɪɨɫɬɨɣɤɨɝɨ ɛɟɬɨɧɚ 

ɩɨɜɵɲɟɧɧɨɣ ɩɪɨɱɧɨɫɬɢ ɨɛɟɫɩɟɱɢɜɚɟɬ ɜɵɫɨɤɭɸ ɩɪɨɱɧɨɫɬɶ ɢ ɠɚɪɨɫɬɨɣɤɨɫɬɶ 

ɩɟɱɢ ɩɪɢ ɪɚɛɨɬɟ ɢ ɩɟɪɟɟɡɞɚɯ. ɇɢɡɤɚɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ. 

ɂɫɯɨɞɹ ɢɡ ɜɵɲɟɩɟɪɟɱɢɫɥɟɧɧɨɝɨ ɦɨɠɧɨ ɫɞɟɥɚɬɶ ɜɵɜɨɞ, ɱɬɨ ɜ 

ɛɨɥɶɲɢɧɫɬɜɟ ɢɫɩɨɥɶɡɭɸɬɫɹ ɭɫɬɚɧɨɜɤɢ ɩɪɹɦɨɝɨ ɫɠɢɝɚɧɢɹ. Ⱦɚɧɧɵɟ ɭɫɬɚɧɨɜɤɢ 

ɧɟ ɞɚɸɬ ɞɨɥɠɧɨɝɨ ɷɮɮɟɤɬɚ.  

ɂɡɜɟɫɬɧɵ ɭɫɬɚɧɨɜɤɢ ɩɢɪɨɥɢɡɚ ɦɚɪɤɢ ɍɌȾ-2, Ɏɨɪɬɚɧ. ɉɪɢɦɟɧɟɧɢɟ ɢ 

ɰɟɥɟɫɨɨɛɪɚɡɧɨɫɬɶ ɞɚɧɧɵɯ ɭɫɬɚɧɨɜɨɤ ɧɚɦɧɨɝɨ ɜɵɲɟ. ɒɢɪɨɤɢɣ ɩɟɪɟɱɟɧɶ 

ɩɟɪɟɪɚɛɚɬɵɜɚɟɦɵɯ ɨɬɯɨɞɨɜ, ɧɢɡɤɚɹ ɷɧɟɪɝɨɟɦɤɨɫɬɶ, ɩɪɟɞɨɬɜɪɚɳёɧɧɵɣ 

ɷɤɨɥɨɝɢɱɟɫɤɢɣ ɭɳɟɪɛ. ɋɭɳɟɫɬɜɭɟɬ ɪɹɞ ɩɚɬɟɧɬɨɜ (Ɍɚɛɥɢɰɚ 3), ɪɟɚɥɢɡɨɜɚɧɧɵɯ 

ɩɨ ɩɢɪɨɥɢɡɭ ɛɢɬɭɦɧɵɯ ɮɪɚɤɰɢɣ ɧɟɮɬɟɣ ɢ ɪɚɡɞɪɨɛɥɟɧɧɨɝɨ ɦɚɬɟɪɢɚɥɚ (ɜ ɬɨɦ 

ɱɢɫɥɟ ɨɬɯɨɞɨɜ). 

Ɍɚɛɥɢɰɚ 2 - ɋɭɳɟɫɬɜɭɟɬ ɪɹɞ ɩɚɬɟɧɬɨɜ ɩɨ ɩɢɪɨɥɢɡɭ 

Ƚɨɞ Ʉɨɦɩɚ
ɧɢɹ 

ɇɚɡɜɚɧ
ɢɟ 

ɉɪɢɧɰɢɩ ɞɟɣɫɬɜɢɹ ɋɫɵɥɤɚ 
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Ɋɚɫɤɪɵɬ ɫɩɨɫɨɛ ɭɞɚɥɟɧɢɹ ɢ 
ɤɨɧɞɟɧɫɚɰɢɢ ɩɚɪɨɜ ɢɡ ɡɚɦɤɧɭɬɨɝɨ 
ɩɪɨɫɬɪɚɧɫɬɜɚ. Ɂɚɤɪɵɬɨɟ 
ɩɪɨɫɬɪɚɧɫɬɜɨ, ɫɨɞɟɪɠɚɳɟɟ 
ɭɝɥɟɜɨɞɨɪɨɞɧɵɣ ɦɚɬɟɪɢɚɥ, ɨɤɪɭɠɟɧɨ 
ɢɡɨɥɢɪɭɸɳɢɦ ɩɪɨɧɢɰɚɟɦɵɦ ɫɥɨɟɦ, 
ɢɦɟɸɳɢɦ ɩɨɧɢɠɚɸɳɢɣ ɝɪɚɞɢɟɧɬ 
ɬɟɦɩɟɪɚɬɭɪɵ ɦɟɠɞɭ ɜɧɭɬɪɟɧɧɟɣ 
ɩɨɜɟɪɯɧɨɫɬɶɸ ɢ ɧɚɪɭɠɧɵɦɢ 
ɩɨɜɟɪɯɧɨɫɬɹɦɢ. ɂɡɨɥɹɰɢɨɧɧɵɣ ɫɥɨɣ 
ɬɚɤɠɟ ɦɨɠɟɬ ɛɵɬɶ ɩɨɤɪɵɬ 
ɧɟɩɪɨɧɢɰɚɟɦɵɦ ɫɥɨɟɦ. ɇɚɝɪɟɜɚɧɢɟ 
ɦɚɬɟɪɢɚɥɚ ɜ ɡɚɦɤɧɭɬɨɦ ɩɪɨɫɬɪɚɧɫɬɜɟ 

https://patents.google
.com/patent/US9482
467B2/en?q=Shale+
oil+extraction&assig
nee=Red+Leaf+Reso
urces%2c+Inc.&cou
ntry=US,WO&langu
age=ENGLISH&nu
m=100&sort=new 
 

https://patents.google.com/patent/US9482467B2/en?q=Shale+oil+extraction&assignee=Red+Leaf+Resources%2c+Inc.&country=US,WO&language=ENGLISH&num=100&sort=new
https://patents.google.com/patent/US9482467B2/en?q=Shale+oil+extraction&assignee=Red+Leaf+Resources%2c+Inc.&country=US,WO&language=ENGLISH&num=100&sort=new
https://patents.google.com/patent/US9482467B2/en?q=Shale+oil+extraction&assignee=Red+Leaf+Resources%2c+Inc.&country=US,WO&language=ENGLISH&num=100&sort=new
https://patents.google.com/patent/US9482467B2/en?q=Shale+oil+extraction&assignee=Red+Leaf+Resources%2c+Inc.&country=US,WO&language=ENGLISH&num=100&sort=new
https://patents.google.com/patent/US9482467B2/en?q=Shale+oil+extraction&assignee=Red+Leaf+Resources%2c+Inc.&country=US,WO&language=ENGLISH&num=100&sort=new
https://patents.google.com/patent/US9482467B2/en?q=Shale+oil+extraction&assignee=Red+Leaf+Resources%2c+Inc.&country=US,WO&language=ENGLISH&num=100&sort=new
https://patents.google.com/patent/US9482467B2/en?q=Shale+oil+extraction&assignee=Red+Leaf+Resources%2c+Inc.&country=US,WO&language=ENGLISH&num=100&sort=new
https://patents.google.com/patent/US9482467B2/en?q=Shale+oil+extraction&assignee=Red+Leaf+Resources%2c+Inc.&country=US,WO&language=ENGLISH&num=100&sort=new
https://patents.google.com/patent/US9482467B2/en?q=Shale+oil+extraction&assignee=Red+Leaf+Resources%2c+Inc.&country=US,WO&language=ENGLISH&num=100&sort=new
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ɜɵɡɵɜɚɟɬ ɨɛɪɚɡɨɜɚɧɢɟ ɩɚɪɨɜ ɩɪɢ 
ɩɨɥɨɠɢɬɟɥɶɧɨɦ ɞɚɜɥɟɧɢɢ ɜ 
ɡɚɦɤɧɭɬɨɦ ɩɪɨɫɬɪɚɧɫɬɜɟ. ɉɚɪɵ 
ɩɪɨɯɨɞɹɬ ɱɟɪɟɡ ɜɧɭɬɪɟɧɧɸɸ 
ɩɨɜɟɪɯɧɨɫɬɶ ɢɡɨɥɢɪɭɸɳɟɝɨ 
ɩɪɨɧɢɰɚɟɦɨɝɨ ɫɥɨɹ ɢ ɤɨɧɬɚɤɬɢɪɭɸɬ 
ɫ ɩɪɨɧɢɰɚɟɦɵɦɢ ɦɚɬɟɪɢɚɥɚɦɢ ɢ 
ɤɨɧɞɟɧɫɢɪɭɸɬɫɹ ɩɪɢ ɩɨɧɢɠɟɧɢɢ 
ɬɟɦɩɟɪɚɬɭɪɵ ɜɧɭɬɪɢ ɢɡɨɥɢɪɭɸɳɟɝɨ 
ɫɥɨɹ. Ʉɨɧɞɟɧɫɚɬɧɚɹ ɠɢɞɤɨɫɬɶ 
ɩɪɨɯɨɞɢɬ ɜɧɢɡ ɱɟɪɟɡ ɢɡɨɥɢɪɭɸɳɢɣ 
ɫɥɨɣ ɢ ɡɚɬɟɦ ɫɨɛɢɪɚɟɬɫɹ. 
ɉɨɥɨɠɢɬɟɥɶɧɨɟ ɞɚɜɥɟɧɢɟ ɜ ɧɚɝɪɟɬɨɦ 
ɡɚɦɤɧɭɬɨɦ ɩɪɨɫɬɪɚɧɫɬɜɟ, ɚ ɬɚɤɠɟ 
ɤɨɧɞɟɧɫɚɰɢɹ ɢ ɩɨɧɢɠɟɧɢɟ ɞɚɜɥɟɧɢɹ 
ɢ ɬɟɦɩɟɪɚɬɭɪɵ ɜ ɢɡɨɥɹɰɢɨɧɧɨɦ ɫɥɨɟ 
ɫɥɭɠɚɬ ɞɥɹ ɜɬɹɝɢɜɚɧɢɹ 
ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɩɚɪɨɜ ɢɡ 
ɡɚɦɤɧɭɬɨɝɨ ɩɪɨɫɬɪɚɧɫɬɜɚ ɜ 
ɢɡɨɥɢɪɭɸɳɢɣ ɫɥɨɣ, ɱɬɨ ɨɛɥɟɝɱɚɟɬ 
ɤɨɧɞɟɧɫɚɰɢɸ ɢ ɩɨɫɥɟɞɭɸɳɢɣ ɫɛɨɪ. 
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ɬɟɩɥɨ
ɦ 
ɢɡɦɟɥ
ɶɱɟɧɧ
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ɣ 
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ɋɢɫɬɟɦɵ ɞɥɹ ɧɚɝɪɟɜɚɧɢɹ ɬɟɥɚ 
ɢɡɦɟɥɶɱɟɧɧɨɝɨ ɭɝɥɟɜɨɞɨɪɨɞɧɨɝɨ 
ɦɚɬɟɪɢɚɥɚ ɫ ɰɟɥɶɸ ɩɨɥɭɱɟɧɢɹ ɢɡ 
ɧɟɝɨ ɭɝɥɟɜɨɞɨɪɨɞɨɜ ɦɨɝɭɬ ɜɤɥɸɱɚɬɶ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɵɣ ɧɚɝɪɟɜ 
ɧɟɫɤɨɥɶɤɢɯ ɡɨɧ ɬɟɥɚ ɦɚɬɟɪɢɚɥɚ.  

https://patents.google
.com/patent/US1020
8254B2/en?q=Shale
+oil+extraction&assi
gnee=Red+Leaf+Res
ources%2c+Inc.&co
untry=US,WO&lang
uage=ENGLISH&nu
m=100&sort=new 
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ɂɫɩɨɥ
ɶɡɨɜɚ
ɧɢɟ 
ɫɠɢɠ
ɟɧɧɨɝ
ɨ 
ɧɟɮɬɹ
ɧɨɝɨ 
ɝɚɡɚ 
ɞɥɹ 

ɍɫɬɪɨɣɫɬɜɚ, ɫɢɫɬɟɦɵ ɢ ɩɪɨɰɟɫɫɵ 
ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ ɪɟɮɨɪɦɢɧɝɚ 
ɭɝɥɟɜɨɞɨɪɨɞɨɜ ɢɡ ɛɢɬɸɦɚ. 
Ɍɟɩɥɨɧɨɫɢɬɟɥɶ ɜɤɥɸɱɚɟɬ ɩɨ 
ɦɟɧɶɲɟɣ ɦɟɪɟ ɨɞɢɧ ɤɨɦɩɨɧɟɧɬ 
ɫɠɢɠɟɧɧɨɝɨ ɧɟɮɬɹɧɨɝɨ ɝɚɡɚ (ɋɇȽ, 
liquefied petroleum gas (LPG)), ɬɚɤɨɣ 
ɤɚɤ, ɧɚɩɪɢɦɟɪ, ɩɪɨɩɚɧ ɢɥɢ ɛɭɬɚɧ. ȼ 
ɬɨ ɜɪɟɦɹ ɤɚɤ ɠɢɞɤɢɣ ɬɟɩɥɨɧɨɫɢɬɟɥɶ 
ɩɪɨɯɨɞɢɬ ɱɟɪɟɡ ɤɨɧɬɭɪ 

https://patents.google
.com/patent/US1050
8523B2/en?q=Shale
+oil+extraction&assi
gnee=American+Sha
le+Oil 

https://patents.google.com/patent/US10208254B2/en?q=Shale+oil+extraction&assignee=Red+Leaf+Resources%2c+Inc.&country=US,WO&language=ENGLISH&num=100&sort=new
https://patents.google.com/patent/US10208254B2/en?q=Shale+oil+extraction&assignee=Red+Leaf+Resources%2c+Inc.&country=US,WO&language=ENGLISH&num=100&sort=new
https://patents.google.com/patent/US10208254B2/en?q=Shale+oil+extraction&assignee=Red+Leaf+Resources%2c+Inc.&country=US,WO&language=ENGLISH&num=100&sort=new
https://patents.google.com/patent/US10208254B2/en?q=Shale+oil+extraction&assignee=Red+Leaf+Resources%2c+Inc.&country=US,WO&language=ENGLISH&num=100&sort=new
https://patents.google.com/patent/US10208254B2/en?q=Shale+oil+extraction&assignee=Red+Leaf+Resources%2c+Inc.&country=US,WO&language=ENGLISH&num=100&sort=new
https://patents.google.com/patent/US10208254B2/en?q=Shale+oil+extraction&assignee=Red+Leaf+Resources%2c+Inc.&country=US,WO&language=ENGLISH&num=100&sort=new
https://patents.google.com/patent/US10208254B2/en?q=Shale+oil+extraction&assignee=Red+Leaf+Resources%2c+Inc.&country=US,WO&language=ENGLISH&num=100&sort=new
https://patents.google.com/patent/US10208254B2/en?q=Shale+oil+extraction&assignee=Red+Leaf+Resources%2c+Inc.&country=US,WO&language=ENGLISH&num=100&sort=new
https://patents.google.com/patent/US10208254B2/en?q=Shale+oil+extraction&assignee=Red+Leaf+Resources%2c+Inc.&country=US,WO&language=ENGLISH&num=100&sort=new
https://patents.google.com/patent/US10508523B2/en?q=Shale+oil+extraction&assignee=American+Shale+Oil
https://patents.google.com/patent/US10508523B2/en?q=Shale+oil+extraction&assignee=American+Shale+Oil
https://patents.google.com/patent/US10508523B2/en?q=Shale+oil+extraction&assignee=American+Shale+Oil
https://patents.google.com/patent/US10508523B2/en?q=Shale+oil+extraction&assignee=American+Shale+Oil
https://patents.google.com/patent/US10508523B2/en?q=Shale+oil+extraction&assignee=American+Shale+Oil
https://patents.google.com/patent/US10508523B2/en?q=Shale+oil+extraction&assignee=American+Shale+Oil
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ɰɢɪɤɭ
ɥɹɰɢɢ 
ɜ 
ɝɨɪɸɱ
ɟɦ 
ɫɥɚɧɰ
ɟ 

ɬɟɩɥɨɩɟɪɟɞɚɱɢ, ɪɚɫɬɪɟɫɤɢɜɚɧɢɟ 
ɱɚɫɬɢ ɠɢɞɤɨɝɨ ɬɟɩɥɨɧɨɫɢɬɟɥɹ ɦɨɠɟɬ 
ɩɪɢɜɟɫɬɢ ɤ ɨɛɪɚɡɨɜɚɧɢɸ ɪɚɡɥɢɱɧɵɯ 
ɭɝɥɟɜɨɞɨɪɨɞɧɵɯ ɦɚɬɟɪɢɚɥɨɜ, 
ɤɨɬɨɪɵɟ ɦɨɝɭɬ ɩɨɞɚɜɚɬɶɫɹ ɜ ɩɨɬɨɤ 
ɩɪɨɞɭɤɬɚ. 

201
2 

EnSha
le 

ɋɥɚɧɰ
ɟɜɵɣ 
ɬɟɦɩɟ
ɪɚɬɭɪ
ɧɵɣ 
ɩɢɪɨɥ
ɢɡ 

ɋɢɫɬɟɦɚ ɞɥɹ ɩɪɨɢɡɜɨɞɫɬɜɚ 
ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ ɢɡ ɝɨɪɸɱɟɝɨ ɫɥɚɧɰɚ 
ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɨɞɧɭ ɢɥɢ ɧɟɫɤɨɥɶɤɨ 
ɥɢɧɢɣ ɧɚɝɪɟɜɚ. Ⱥɝɟɧɬ ɡɚɤɚɱɢɜɚɟɦɵɣ 
ɜ ɩɥɚɫɬ ɝɚɡɨɨɛɪɚɡɧɵɣ ɜɨɞɨɪɨɞ ɢɡ 
ɫɟɩɚɪɚɬɨɪɚ ɨɫɵɳɟɫɬɜɥɹɟɬ ɫɢɧɬɟɡ-ɝɚɡ 
ɢ ɩɪɢɜɨɞɢɬ ɤ ɩɢɪɨɥɢɡɭ ɞɥɹ 
ɢɡɜɥɟɱɟɧɢɹ ɭɝɥɟɜɨɞɨɪɨɞɨɜ.  

https://patents.google
.com/patent/US2012
0318636A1/en?q=Sh
ale+oil+extraction&a
ssignee=EnShale&co
untry=US&language
=ENGLISH&num=1
00&sort=new 

200
5 

Chatta
nooga 
Corpo
ration 

ɋɩɨɫɨ
ɛ 
ɩɟɪɟɪ
ɚɛɨɬɤ
ɢ 
ɧɟɮɬɹ
ɧɨɝɨ 
ɫɥɚɧɰ
ɚ 

ɋɩɨɫɨɛ ɨɛɪɚɛɨɬɤɢ ɧɟɮɬɹɧɨɝɨ ɩɟɫɤɚ 
(ɛɢɬɭɦɢɧɨɡɧɨɝɨ ɩɟɫɤɚ) ɢɥɢ ɫɥɚɧɰɚ 
ɜɤɥɸɱɚɟɬ ɩɥɚɫɬɨɜɵɣ ɪɟɚɤɬɨɪ, ɝɞɟ 
ɪɟɚɝɟɧɬɨɦ ɹɜɥɹɟɬɫɹ, ɩɨ ɫɭɳɟɫɬɜɭ, 
ɜɨɞɨɪɨɞ. 

https://patents.google
.com/patent/US2005
0252832A1/en?q=Sh
ale+oil+extraction&a
ssignee=Chattanooga
+Corporation 

201
1 Gener

al 
Synfu
els 
Intern
ational 
 

ɍɫɬɪɨ
ɣɫɬɜɨ 
ɞɥɹ 
ɧɚɝɪɟ
ɜɚ 
ɫɥɚɧɰ
ɟɜɨɣ 
ɮɨɪɦɚ
ɰɢɢ 

ɍɫɬɪɨɣɫɬɜɨ ɢ ɫɩɨɫɨɛɵ ɢɡɜɥɟɱɟɧɢɹ 
ɭɝɥɟɜɨɞɨɪɨɞɧɵɯ ɢɡ ɧɟɮɬɟɧɨɫɧɵɯ / 
ɛɢɬɭɦɢɧɨɡɧɵɯ ɩɟɫɤɨɜ ɢ ɝɨɪɸɱɢɯ 
ɫɥɚɧɰɟɜ. ɇɚɝɪɟɜɚɬɟɥɶ ɩɨɦɟɳɚɸɬ ɜ 
ɫɤɜɚɠɢɧɭ, ɫɨɡɞɚɜɚɹ ɬɟɦɩɟɪɚɬɭɪɭ, 
ɞɨɫɬɚɬɨɱɧɭɸ ɞɥɹ ɩɪɟɜɪɚɳɟɧɢɹ 
ɤɟɪɨɝɟɧɚ ɜ ɫɥɚɧɰɟ ɢɥɢ ɛɢɬɭɦɚ ɜ 
ɧɟɮɬɟɧɨɫɧɨɦ ɩɟɫɤɟ ɜ 
ɭɝɥɟɜɨɞɨɪɨɞɧɵɟ ɩɪɨɞɭɤɬɵ, ɷɬɢ 
ɩɪɨɞɭɤɬɵ ɢɡɜɥɟɤɚɸɬɫɹ ɢɡ ɫɤɜɚɠɢɧɵ 
ɜ ɜɢɞɟ ɝɚɡɨɜɨɣ ɮɚɡɵ. Ɉɞɧɚ ɢɥɢ 
ɧɟɫɤɨɥɶɤɨ ɧɚɱɚɥɶɧɵɯ ɫɬɚɞɢɣ 
ɤɨɧɞɟɧɫɚɰɢɢ ɝɚɡɚ ɜɵɩɨɥɧɹɸɬɫɹ ɞɥɹ 
ɢɡɜɥɟɱɟɧɢɹ ɩɪɨɞɭɤɬɨɜ ɫɵɪɨɣ ɧɟɮɬɢ, 
ɩɨɫɥɟ ɱɟɝɨ ɫɥɟɞɭɟɬ ɨɞɧɚ ɢɥɢ 
ɧɟɫɤɨɥɶɤɨ ɩɨɫɥɟɞɭɸɳɢɯ ɫɬɚɞɢɣ 
ɤɨɧɞɟɧɫɚɰɢɢ ɞɥɹ ɢɡɜɥɟɱɟɧɢɹ 
ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɩɪɨɞɭɤɬɨɜ, ɧɟ 
ɨɬɧɨɫɹɳɢɯɫɹ ɤ ɫɵɪɨɣ ɧɟɮɬɢ. 
ɉɨɫɥɟɞɭɸɳɢɟ ɫɬɚɞɢɢ ɤɨɧɞɟɧɫɚɰɢɢ 

https://patents.google
.com/patent/US2011
0198083A1/en?q=Sh
ale+oil+extraction&a
ssignee=General+Sy
nfuels+International
&country=US&langu
age=ENGLISH&nu
m=100&sort=new 
 

https://patents.google.com/patent/US20120318636A1/en?q=Shale+oil+extraction&assignee=EnShale&country=US&language=ENGLISH&num=100&sort=new
https://patents.google.com/patent/US20120318636A1/en?q=Shale+oil+extraction&assignee=EnShale&country=US&language=ENGLISH&num=100&sort=new
https://patents.google.com/patent/US20120318636A1/en?q=Shale+oil+extraction&assignee=EnShale&country=US&language=ENGLISH&num=100&sort=new
https://patents.google.com/patent/US20120318636A1/en?q=Shale+oil+extraction&assignee=EnShale&country=US&language=ENGLISH&num=100&sort=new
https://patents.google.com/patent/US20120318636A1/en?q=Shale+oil+extraction&assignee=EnShale&country=US&language=ENGLISH&num=100&sort=new
https://patents.google.com/patent/US20120318636A1/en?q=Shale+oil+extraction&assignee=EnShale&country=US&language=ENGLISH&num=100&sort=new
https://patents.google.com/patent/US20120318636A1/en?q=Shale+oil+extraction&assignee=EnShale&country=US&language=ENGLISH&num=100&sort=new
https://patents.google.com/patent/US20120318636A1/en?q=Shale+oil+extraction&assignee=EnShale&country=US&language=ENGLISH&num=100&sort=new
https://patents.google.com/patent/US20050252832A1/en?q=Shale+oil+extraction&assignee=Chattanooga+Corporation
https://patents.google.com/patent/US20050252832A1/en?q=Shale+oil+extraction&assignee=Chattanooga+Corporation
https://patents.google.com/patent/US20050252832A1/en?q=Shale+oil+extraction&assignee=Chattanooga+Corporation
https://patents.google.com/patent/US20050252832A1/en?q=Shale+oil+extraction&assignee=Chattanooga+Corporation
https://patents.google.com/patent/US20050252832A1/en?q=Shale+oil+extraction&assignee=Chattanooga+Corporation
https://patents.google.com/patent/US20050252832A1/en?q=Shale+oil+extraction&assignee=Chattanooga+Corporation
https://patents.google.com/patent/US20110198083A1/en?q=Shale+oil+extraction&assignee=General+Synfuels+International&country=US&language=ENGLISH&num=100&sort=new
https://patents.google.com/patent/US20110198083A1/en?q=Shale+oil+extraction&assignee=General+Synfuels+International&country=US&language=ENGLISH&num=100&sort=new
https://patents.google.com/patent/US20110198083A1/en?q=Shale+oil+extraction&assignee=General+Synfuels+International&country=US&language=ENGLISH&num=100&sort=new
https://patents.google.com/patent/US20110198083A1/en?q=Shale+oil+extraction&assignee=General+Synfuels+International&country=US&language=ENGLISH&num=100&sort=new
https://patents.google.com/patent/US20110198083A1/en?q=Shale+oil+extraction&assignee=General+Synfuels+International&country=US&language=ENGLISH&num=100&sort=new
https://patents.google.com/patent/US20110198083A1/en?q=Shale+oil+extraction&assignee=General+Synfuels+International&country=US&language=ENGLISH&num=100&sort=new
https://patents.google.com/patent/US20110198083A1/en?q=Shale+oil+extraction&assignee=General+Synfuels+International&country=US&language=ENGLISH&num=100&sort=new
https://patents.google.com/patent/US20110198083A1/en?q=Shale+oil+extraction&assignee=General+Synfuels+International&country=US&language=ENGLISH&num=100&sort=new
https://patents.google.com/patent/US20110198083A1/en?q=Shale+oil+extraction&assignee=General+Synfuels+International&country=US&language=ENGLISH&num=100&sort=new
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ɦɨɝɭɬ ɩɪɨɜɨɞɢɬɶɫɹ, ɩɨ ɦɟɧɶɲɟɣ 
ɦɟɪɟ, ɧɚ ɨɞɧɨɣ ɫɤɜɚɠɢɧɟ. Ɇɨɝɭɬ 
ɛɵɬɶ ɜɵɩɨɥɧɟɧɵ ɩɨɫɥɟɞɭɸɳɢɟ ɢɥɢ 
ɩɨɩɟɪɟɦɟɧɧɵɟ ɫɬɚɞɢɢ ɢɡɜɥɟɱɟɧɢɹ 
ɭɝɥɟɜɨɞɨɪɨɞɧɵɯ ɩɪɨɞɭɤɬɨɜ ɫ 
ɜɨɡɞɟɣɫɬɜɢɟɦ ɞɢɨɤɫɢɞɚ ɭɝɥɟɪɨɞɚ. 
Ɋɚɡɥɢɱɧɵɟ ɮɢɡɢɱɟɫɤɢɟ ɩɚɪɚɦɟɬɪɵ 
ɦɨɠɧɨ ɪɟɝɭɥɢɪɨɜɚɬɶ, ɱɬɨɛɵ 
ɜɚɪɶɢɪɨɜɚɬɶ ɢɡɜɥɟɱɟɧɢɟ ɫɵɪɨɣ 
ɧɟɮɬɢ ɢɥɢ ɞɪɭɝɢɯ ɩɪɨɞɭɤɬɨɜ ɢɥɢ 
ɡɚɝɪɹɡɧɟɧɢɣ.  

201
6 Red 

Leaf 
Resou
rces  

Ɍɟɩɥɨ
ɢɡɨɥɢ
ɪɭɸɳ
ɟɟ 
ɭɫɬɪɨ
ɣɫɬɜɨ 
ɞɥɹ 
ɬɟɩɥɨ
ɜɵɯ 
ɨɛɪɚɛ
ɨɬɨɤ. 

ɋɢɫɬɟɦɚ ɬɟɩɥɨɢɡɨɥɹɰɢɢ ɦɨɠɟɬ 
ɜɤɥɸɱɚɬɶ ɜ ɫɟɛɹ ɤɨɪɩɭɫ ɢɡ ɧɚɝɪɟɬɨɝɨ 
ɦɚɬɟɪɢɚɥɚ ɩɪɢ ɩɨɜɵɲɟɧɧɨɣ 
ɬɟɦɩɟɪɚɬɭɪɟ. ɋɥɨɣ ɩɨɪɢɫɬɨɝɨ 
ɢɡɨɥɢɪɭɸɳɟɝɨ ɦɚɬɟɪɢɚɥɚ ɦɨɠɟɬ 
ɛɵɬɶ ɪɚɡɦɟɳɟɧ ɪɹɞɨɦ ɫ ɬɟɥɨɦ 
ɧɚɝɪɟɬɨɝɨ ɦɚɬɟɪɢɚɥɚ ɢ ɫɨɨɛɳɟɧ ɫ 
ɧɢɦ ɩɨ ɬɟɤɭɱɟɣ ɫɪɟɞɟ. ɂɡɨɥɢɪɭɸɳɢɣ 
ɫɥɨɣ ɦɨɠɟɬ ɫɨɞɟɪɠɚɬɶ 
ɪɚɫɩɪɟɞɟɥɟɧɧɭɸ ɠɢɞɤɭɸ ɜɨɞɭ ɜ 
ɤɨɥɢɱɟɫɬɜɟ, ɞɨɫɬɚɬɨɱɧɨɦ ɞɥɹ 
ɨɯɥɚɠɞɟɧɢɹ ɢɡɨɥɢɪɭɸɳɟɝɨ ɫɥɨɹ 
ɩɨɫɪɟɞɫɬɜɨɦ ɢɫɩɚɪɢɬɟɥɶɧɨɝɨ ɩɨɬɨɤɚ 
ɩɚɪɚ ɜ ɧɚɩɪɚɜɥɟɧɢɢ ɬɟɥɚ ɧɚɝɪɟɬɨɝɨ 
ɦɚɬɟɪɢɚɥɚ. Ʉɨɥɢɱɟɫɬɜɨ ɜɨɞɵ ɦɨɠɟɬ 
ɛɵɬɶ ɞɨɫɬɚɬɨɱɧɵɦ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ 
ɜɨɞɹɧɨɝɨ ɩɚɪɚ ɞɥɹ ɢɧɝɢɛɢɪɨɜɚɧɢɹ 
ɞɢɮɮɭɡɢɢ ɢ ɚɞɫɨɪɛɰɢɢ 
ɭɝɥɟɜɨɞɨɪɨɞɨɜ ɢɡ ɧɚɝɪɟɬɨɝɨ 
ɦɚɬɟɪɢɚɥɚ. ɂɡɨɥɢɪɭɸɳɢɣ ɫɥɨɣ 
ɦɨɠɟɬ ɜɤɥɸɱɚɬɶ ɧɟɩɪɟɪɵɜɧɭɸ 
ɩɚɪɨɜɭɸ ɮɚɡɭ. Ɇɚɬɟɪɢɚɥ 
ɬɟɩɥɨɨɬɜɨɞɚ ɩɪɢ ɛɨɥɟɟ ɧɢɡɤɨɣ 
ɬɟɦɩɟɪɚɬɭɪɟ ɦɨɠɟɬ ɛɵɬɶ ɪɚɡɦɟɳɟɧ 
ɪɹɞɨɦ ɫ ɢɡɨɥɢɪɭɸɳɢɦ ɫɥɨɟɦ ɢ 
ɧɚɩɪɨɬɢɜ ɬɟɥɚ ɧɚɝɪɟɜɚɟɦɨɝɨ 
ɦɚɬɟɪɢɚɥɚ. 

https://patents.google
.com/patent/US2016
0102927A1/en?q=Sh
ale+oil+extraction&a
ssignee=Red+Leaf+
Resources%2c+Inc.
&country=US,WO&l
anguage=ENGLISH
&num=100&sort=ne
w 

201
2 

Mount
ain 
West 
Energ
y  

ɇɚɝɪɟ
ɜɚɧɢɟ 
ɩɥɚɫɬ
ɚ ɫ 
ɩɨɫɥɟ
ɞɭɸɳ

ɋɩɨɫɨɛ ɢɡɜɥɟɱɟɧɢɹ ɭɝɥɟɜɨɞɨɪɨɞɨɜ 
ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ: ɫɤɜɚɠɢɧɭ ɢ ɛɥɨɤ 
ɡɚɤɚɧɱɢɜɚɧɢɹ, ɤɨɬɨɪɵɣ ɪɚɡɦɟɳɚɟɬɫɹ 
ɜɛɥɢɡɢ ɧɢɠɧɟɣ ɱɚɫɬɢ ɰɟɥɟɜɨɣ ɡɨɧɵ 
ɞɥɹ ɧɚɝɧɟɬɚɧɢɹ ɠɢɞɤɨɫɬɢ, ɤɨɬɨɪɚɹ 
ɞɨɫɬɚɜɥɹɟɬ ɬɟɩɥɨɜɭɸ ɷɧɟɪɝɢɸ ɨɬ 

https://patents.google
.com/patent/US8205
674B2/en?q=Shale+
oil+extraction&assig
nee=Mountain+West
+Energy&country=U
S&language=ENGLI
SH&num=100&sort

https://patents.google.com/patent/US20160102927A1/en?q=Shale+oil+extraction&assignee=Red+Leaf+Resources%2c+Inc.&country=US,WO&language=ENGLISH&num=100&sort=new
https://patents.google.com/patent/US20160102927A1/en?q=Shale+oil+extraction&assignee=Red+Leaf+Resources%2c+Inc.&country=US,WO&language=ENGLISH&num=100&sort=new
https://patents.google.com/patent/US20160102927A1/en?q=Shale+oil+extraction&assignee=Red+Leaf+Resources%2c+Inc.&country=US,WO&language=ENGLISH&num=100&sort=new
https://patents.google.com/patent/US20160102927A1/en?q=Shale+oil+extraction&assignee=Red+Leaf+Resources%2c+Inc.&country=US,WO&language=ENGLISH&num=100&sort=new
https://patents.google.com/patent/US20160102927A1/en?q=Shale+oil+extraction&assignee=Red+Leaf+Resources%2c+Inc.&country=US,WO&language=ENGLISH&num=100&sort=new
https://patents.google.com/patent/US20160102927A1/en?q=Shale+oil+extraction&assignee=Red+Leaf+Resources%2c+Inc.&country=US,WO&language=ENGLISH&num=100&sort=new
https://patents.google.com/patent/US20160102927A1/en?q=Shale+oil+extraction&assignee=Red+Leaf+Resources%2c+Inc.&country=US,WO&language=ENGLISH&num=100&sort=new
https://patents.google.com/patent/US20160102927A1/en?q=Shale+oil+extraction&assignee=Red+Leaf+Resources%2c+Inc.&country=US,WO&language=ENGLISH&num=100&sort=new
https://patents.google.com/patent/US20160102927A1/en?q=Shale+oil+extraction&assignee=Red+Leaf+Resources%2c+Inc.&country=US,WO&language=ENGLISH&num=100&sort=new
https://patents.google.com/patent/US20160102927A1/en?q=Shale+oil+extraction&assignee=Red+Leaf+Resources%2c+Inc.&country=US,WO&language=ENGLISH&num=100&sort=new
https://patents.google.com/patent/US8205674B2/en?q=Shale+oil+extraction&assignee=Mountain+West+Energy&country=US&language=ENGLISH&num=100&sort=new
https://patents.google.com/patent/US8205674B2/en?q=Shale+oil+extraction&assignee=Mountain+West+Energy&country=US&language=ENGLISH&num=100&sort=new
https://patents.google.com/patent/US8205674B2/en?q=Shale+oil+extraction&assignee=Mountain+West+Energy&country=US&language=ENGLISH&num=100&sort=new
https://patents.google.com/patent/US8205674B2/en?q=Shale+oil+extraction&assignee=Mountain+West+Energy&country=US&language=ENGLISH&num=100&sort=new
https://patents.google.com/patent/US8205674B2/en?q=Shale+oil+extraction&assignee=Mountain+West+Energy&country=US&language=ENGLISH&num=100&sort=new
https://patents.google.com/patent/US8205674B2/en?q=Shale+oil+extraction&assignee=Mountain+West+Energy&country=US&language=ENGLISH&num=100&sort=new
https://patents.google.com/patent/US8205674B2/en?q=Shale+oil+extraction&assignee=Mountain+West+Energy&country=US&language=ENGLISH&num=100&sort=new
https://patents.google.com/patent/US8205674B2/en?q=Shale+oil+extraction&assignee=Mountain+West+Energy&country=US&language=ENGLISH&num=100&sort=new
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ɢɦ 
ɧɚɝɧɟ
ɬɚɧɢɟ
ɦ 
ɜɨɞɨɪ
ɨɞɚ 

ɢɫɬɨɱɧɢɤɚ ɬɟɩɥɚ. ɉɨɥɭɱɟɧɧɭɸ 
ɞɨɛɵɜɚɸɳɭɸ ɬɟɤɭɱɭɸ ɫɪɟɞɭ 
ɧɚɝɪɟɜɚɸɬ, ɞɨɛɚɜɥɹɸɬ ɫɜɨɛɨɞɧɵɣ 
ɜɨɞɨɪɨɞ, ɢ ɞɨɛɵɜɚɸɳɭɸ ɬɟɤɭɱɭɸ 
ɫɪɟɞɭ ɨɛɪɚɛɚɬɵɜɚɸɬ ɜ 
ɤɚɬɚɥɢɬɢɱɟɫɤɨɦ ɪɟɚɤɬɨɪɟ ɞɥɹ 
ɪɟɝɟɧɟɪɚɰɢɢ ɧɟɮɬɢ. 

=new 
 

202
0 

Exxon
Mobil  

ɍȽȼ 
ɩɢɪɨɥ
ɢɡɚ 

ɂɡɨɛɪɟɬɟɧɢɟ ɨɬɧɨɫɢɬɫɹ ɤ ɩɢɪɨɥɢɡɭ 
ɭɝɥɟɜɨɞɨɪɨɞɨɜ, ɨɛɨɪɭɞɨɜɚɧɢɸ ɢ 
ɦɚɬɟɪɢɚɥɚɦ, ɢɫɩɨɥɶɡɭɟɦɵɦ ɞɥɹ 
ɩɢɪɨɥɢɡɚ ɭɝɥɟɜɨɞɨɪɨɞɨɜ, ɤ ɫɩɨɫɨɛɚɦ 
ɩɪɨɜɟɞɟɧɢɹ ɩɢɪɨɥɢɡɚ ɭɝɥɟɜɨɞɨɪɨɞɨɜ 
ɢ ɤ ɩɪɢɦɟɧɟɧɢɸ ɩɢɪɨɥɢɡɚ 
ɭɝɥɟɜɨɞɨɪɨɞɨɜ, ɧɚɩɪɢɦɟɪ, ɞɥɹ 
ɨɛɨɝɚɳɟɧɢɹ ɭɝɥɟɜɨɞɨɪɨɞɨɜ. 
 

https://patents.google
.com/patent/US2020
0048163A1/en?q=Sh
ale+oil+extraction&a
ssignee=ExxonMobil
&country=US,WO,E
P&after=priority:201
20101&language=E
NGLISH&num=100
&sort=new 

201
6 

Chevr
on  

ɉɟɪɟɪ
ɚɛɨɬɤ
ɚ 
ɧɟɮɬɢ 
ɫ 
ɢɫɩɨɥ
ɶɡɨɜɚ
ɧɢɟɦ 
ɪɚɞɢɨ
ɱɚɫɬɨɬ
ɧɨɝɨ 
ɧɚɝɪɟ
ɜɚ 

ɋɩɨɫɨɛ ɨɫɭɳɟɫɬɜɥɟɧɢɹ ɜɤɥɸɱɚɟɬ 
ɧɚɝɪɟɜ ɩɟɪɜɨɣ ɱɚɫɬɢ ɩɥɚɫɬɚ 
ɪɚɞɢɨɱɚɫɬɨɬɧɨɣ ɷɧɟɪɝɢɟɣ, 
ɝɟɧɟɪɢɪɭɟɦɨɣ ɪɚɞɢɨɱɚɫɬɨɬɧɵɦ 
ɝɟɧɟɪɚɬɨɪɨɦ, ɷɥɟɤɬɪɢɱɟɫɤɢ 
ɫɜɹɡɚɧɧɵɦ ɫ ɚɧɬɟɧɧɨɣ. Ⱥɧɬɟɧɧɚ 
ɪɚɫɩɨɥɨɠɟɧɚ ɜ ɫɬɜɨɥɟ ɫɤɜɚɠɢɧɵ ɢ 
ɪɚɫɩɨɥɨɠɟɧɚ ɜ ɩɟɪɜɨɣ ɱɚɫɬɢ, ɱɬɨɛɵ 
ɧɚɝɪɟɬɶ ɩɟɪɜɭɸ ɱɚɫɬɶ ɞɨ 
ɦɢɧɢɦɚɥɶɧɨɣ ɬɟɦɩɟɪɚɬɭɪɵ ɨɤɨɥɨ 
160 ° F. Ɋɚɞɢɨɱɚɫɬɨɬɧɵɣ ɝɟɧɟɪɚɬɨɪ 
ɨɛɟɫɩɟɱɢɜɚɟɬ ɦɨɳɧɨɫɬɶ ɜ ɞɢɚɩɚɡɨɧɟ 
ɨɬ ɨɤɨɥɨ 50 ɤɢɥɨɜɚɬɬ ɞɨ ɨɤɨɥɨ 2 
ɦɟɝɚɜɚɬɬ, ɚ ɦɨɳɧɨɫɬɶ ɧɚ ȿɞɢɧɢɰɚ 
ɞɥɢɧɵ ɚɧɬɟɧɧɵ ɧɚɯɨɞɢɬɫɹ ɜ 
ɞɢɚɩɚɡɨɧɟ ɨɬ ɨɤɨɥɨ 0,5 ɤȼɬ / ɦ ɞɨ 5 
ɤȼɬ / ɦ. ɋɩɨɫɨɛ ɜɤɥɸɱɚɟɬ 
ɢɡɜɥɟɱɟɧɢɟ ɧɟɮɬɢ ɢɡ ɩɟɪɜɨɣ ɩɨɪɰɢɢ 
ɩɨɫɥɟ ɧɚɝɪɟɜɚɧɢɹ ɞɥɹ ɫɨɡɞɚɧɢɹ 
ɩɭɫɬɨɝɨ ɩɪɨɫɬɪɚɧɫɬɜɚ ɞɥɹ ɜɩɪɵɫɤɚ 
ɩɚɪɚ. ɋɩɨɫɨɛ ɨɪɢɟɧɬɢɪɨɜɚɧ ɧɚ 
ɰɢɤɥɢɱɟɫɤɨɟ ɜɨɡɞɟɣɫɬɜɢɟ. 

https://patents.google
.com/patent/US9284
826B2/en?q=Shale+
oil+extraction&assig
nee=Chevron+&after
=priority:20110101&
page=2 

201
9 

Red 
Leaf 
Resou
rces  

ɉɢɪɨ
ɢɡ ɫ 
ɢɫɩɨɥ
ɶɡɨɜɚ
ɧɢɟɦ 
ɝɨɪɹɱ

ɋɢɫɬɟɦɵ ɢ ɫɩɨɫɨɛɵ ɧɚɝɪɟɜɚ 
ɦɚɬɟɪɢɚɥɚ ɩɨɫɪɟɞɫɬɜɨɦ ɤɨɝɟɧɟɪɚɰɢɢ 
ɬɟɩɥɨɜɨɣ ɢ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ 
ɦɨɝɭɬ ɜɤɥɸɱɚɬɶ ɜ ɫɟɛɹ ɢɫɬɨɱɧɢɤ 
ɬɟɩɥɚ ɢ ɷɥɟɤɬɪɢɱɟɫɤɢɣ ɝɟɧɟɪɚɬɨɪ, 
ɫɤɨɧɮɢɝɭɪɢɪɨɜɚɧɧɵɣ ɞɥɹ 

https://patents.google
.com/patent/US2019
0119578A1/en?q=Sh
ale+oil+extraction&a
ssignee=Red+Leaf+
Resources%2c+Inc.
&country=US,WO&l
anguage=ENGLISH

https://patents.google.com/patent/US20200048163A1/en?q=Shale+oil+extraction&assignee=ExxonMobil&country=US,WO,EP&after=priority:20120101&language=ENGLISH&num=100&sort=new
https://patents.google.com/patent/US20200048163A1/en?q=Shale+oil+extraction&assignee=ExxonMobil&country=US,WO,EP&after=priority:20120101&language=ENGLISH&num=100&sort=new
https://patents.google.com/patent/US20200048163A1/en?q=Shale+oil+extraction&assignee=ExxonMobil&country=US,WO,EP&after=priority:20120101&language=ENGLISH&num=100&sort=new
https://patents.google.com/patent/US20200048163A1/en?q=Shale+oil+extraction&assignee=ExxonMobil&country=US,WO,EP&after=priority:20120101&language=ENGLISH&num=100&sort=new
https://patents.google.com/patent/US20200048163A1/en?q=Shale+oil+extraction&assignee=ExxonMobil&country=US,WO,EP&after=priority:20120101&language=ENGLISH&num=100&sort=new
https://patents.google.com/patent/US20200048163A1/en?q=Shale+oil+extraction&assignee=ExxonMobil&country=US,WO,EP&after=priority:20120101&language=ENGLISH&num=100&sort=new
https://patents.google.com/patent/US20200048163A1/en?q=Shale+oil+extraction&assignee=ExxonMobil&country=US,WO,EP&after=priority:20120101&language=ENGLISH&num=100&sort=new
https://patents.google.com/patent/US20200048163A1/en?q=Shale+oil+extraction&assignee=ExxonMobil&country=US,WO,EP&after=priority:20120101&language=ENGLISH&num=100&sort=new
https://patents.google.com/patent/US20200048163A1/en?q=Shale+oil+extraction&assignee=ExxonMobil&country=US,WO,EP&after=priority:20120101&language=ENGLISH&num=100&sort=new
https://patents.google.com/patent/US20200048163A1/en?q=Shale+oil+extraction&assignee=ExxonMobil&country=US,WO,EP&after=priority:20120101&language=ENGLISH&num=100&sort=new
https://patents.google.com/patent/US9284826B2/en?q=Shale+oil+extraction&assignee=Chevron+&after=priority:20110101&page=2
https://patents.google.com/patent/US9284826B2/en?q=Shale+oil+extraction&assignee=Chevron+&after=priority:20110101&page=2
https://patents.google.com/patent/US9284826B2/en?q=Shale+oil+extraction&assignee=Chevron+&after=priority:20110101&page=2
https://patents.google.com/patent/US9284826B2/en?q=Shale+oil+extraction&assignee=Chevron+&after=priority:20110101&page=2
https://patents.google.com/patent/US9284826B2/en?q=Shale+oil+extraction&assignee=Chevron+&after=priority:20110101&page=2
https://patents.google.com/patent/US9284826B2/en?q=Shale+oil+extraction&assignee=Chevron+&after=priority:20110101&page=2
https://patents.google.com/patent/US9284826B2/en?q=Shale+oil+extraction&assignee=Chevron+&after=priority:20110101&page=2
https://patents.google.com/patent/US20190119578A1/en?q=Shale+oil+extraction&assignee=Red+Leaf+Resources%2c+Inc.&country=US,WO&language=ENGLISH&num=100&sort=new
https://patents.google.com/patent/US20190119578A1/en?q=Shale+oil+extraction&assignee=Red+Leaf+Resources%2c+Inc.&country=US,WO&language=ENGLISH&num=100&sort=new
https://patents.google.com/patent/US20190119578A1/en?q=Shale+oil+extraction&assignee=Red+Leaf+Resources%2c+Inc.&country=US,WO&language=ENGLISH&num=100&sort=new
https://patents.google.com/patent/US20190119578A1/en?q=Shale+oil+extraction&assignee=Red+Leaf+Resources%2c+Inc.&country=US,WO&language=ENGLISH&num=100&sort=new
https://patents.google.com/patent/US20190119578A1/en?q=Shale+oil+extraction&assignee=Red+Leaf+Resources%2c+Inc.&country=US,WO&language=ENGLISH&num=100&sort=new
https://patents.google.com/patent/US20190119578A1/en?q=Shale+oil+extraction&assignee=Red+Leaf+Resources%2c+Inc.&country=US,WO&language=ENGLISH&num=100&sort=new
https://patents.google.com/patent/US20190119578A1/en?q=Shale+oil+extraction&assignee=Red+Leaf+Resources%2c+Inc.&country=US,WO&language=ENGLISH&num=100&sort=new
https://patents.google.com/patent/US20190119578A1/en?q=Shale+oil+extraction&assignee=Red+Leaf+Resources%2c+Inc.&country=US,WO&language=ENGLISH&num=100&sort=new


15 

 

ɟɝɨ 
ɜɵɯɥɨ
ɩɧɨɝɨ 
ɝɚɡɚ ɢ 
ɷɥɟɤɬ
ɪɢɱɟɫ
ɬɜɚ 

ɩɪɨɢɡɜɨɞɫɬɜɚ ɝɨɪɹɱɟɝɨ ɜɵɯɥɨɩɧɨɝɨ 
ɝɚɡɚ ɢ ɷɥɟɤɬɪɢɱɟɫɬɜɚ. Ɉɞɢɧ ɢɥɢ 
ɧɟɫɤɨɥɶɤɨ ɧɚɝɪɟɜɚɬɟɥɶɧɵɯ 
ɬɪɭɛɨɩɪɨɜɨɞɨɜ ɦɨɝɭɬ ɩɟɪɟɧɨɫɢɬɶ 
ɝɨɪɹɱɢɣ ɜɵɯɥɨɩɧɨɣ ɝɚɡ ɤ ɨɞɧɨɦɭ ɢɥɢ 
ɧɟɫɤɨɥɶɤɢɦ ɬɟɥɚɦ ɦɚɬɟɪɢɚɥɚ. 
ɗɥɟɤɬɪɢɱɟɫɤɢɣ ɝɟɧɟɪɚɬɨɪ ɦɨɠɟɬ, ɩɨ 
ɦɟɧɶɲɟɣ ɦɟɪɟ, ɱɚɫɬɢɱɧɨ ɩɢɬɚɬɶ ɨɞɢɧ 
ɢɥɢ ɧɟɫɤɨɥɶɤɨ ɷɥɟɤɬɪɢɱɟɫɤɢɯ 
ɧɚɝɪɟɜɚɬɟɥɟɣ, ɜɵɩɨɥɧɟɧɧɵɯ ɫ 
ɜɨɡɦɨɠɧɨɫɬɶɸ ɩɨɞɨɝɪɟɜɚ ɝɨɪɹɱɟɝɨ 
ɜɵɯɥɨɩɧɨɝɨ ɝɚɡɚ ɩɨɫɥɟ ɬɨɝɨ, ɤɚɤ 
ɱɚɫɬɶ ɬɟɩɥɚ ɛɵɥɚ ɩɟɪɟɞɚɧɚ ɨɬ 
ɝɨɪɹɱɟɝɨ ɜɵɯɥɨɩɧɨɝɨ ɝɚɡɚ ɤ ɨɞɧɨɦɭ 
ɢɥɢ ɧɟɫɤɨɥɶɤɢɦ ɬɟɥɚɦ ɦɚɬɟɪɢɚɥɚ. 

&num=100&sort=ne
w 

201
7 

Pyrop
hase 

Ɍɟɩɥɨ
ɜɨɣ 
ɦɟɬɨɞ 
ɷɥɟɤɬ
ɪɢɱɟɫ
ɤɨɝɨ 
ɞɟɣɫɬ
ɜɢɹ 
ɞɥɹ 
ɜɵɡɨɤ
ɨɜɹɡɤ
ɢɯ 
ɧɟɮɬɟ
ɣ 
 

Ɍɹɠɟɥɵɟ ɭɝɥɟɜɨɞɨɪɨɞɧɵɟ 
ɦɚɬɟɪɢɚɥɵ, ɬɚɤɢɟ ɤɚɤ ɛɢɬɭɦ, 
ɨɛɨɝɚɳɚɸɬɫɹ ɜ ɫɜɟɪɯɤɪɢɬɢɱɟɫɤɨɣ 
ɜɨɞɟ ɜ ɪɟɚɤɬɨɪɧɨɣ ɫɢɫɬɟɦɟ ɫ 
ɧɟɩɪɟɪɵɜɧɵɦ ɩɨɬɨɤɨɦ. Ʉɨɧɫɬɪɭɤɰɢɹ 
ɢ ɫɩɨɫɨɛ ɪɟɚɤɬɨɪɚ ɨɛɥɟɝɱɚɸɬ 
ɦɚɫɫɨɩɟɪɟɧɨɫ ɞɥɹ ɪɚɫɬɜɨɪɟɧɢɹ 
ɛɢɬɭɦɚ ɜ ɧɚɝɪɟɬɨɣ ɜɨɞɟ ɢ 
ɪɚɫɳɟɩɥɹɸɬ ɬɹɠɟɥɵɟ ɭɝɥɟɜɨɞɨɪɨɞɵ, 
ɤɨɧɬɪɨɥɢɪɭɹ ɬɟɦɩɟɪɚɬɭɪɭ ɢ 
ɞɚɜɥɟɧɢɟ ɜ ɡɨɧɚɯ ɜɧɭɬɪɢ 
ɩɪɨɬɟɤɚɸɳɟɝɨ ɩɨɬɨɤɚ. Ɋɟɚɤɬɨɪ 
ɦɨɠɟɬ ɜɤɥɸɱɚɬɶ ɜɫɬɪɨɟɧɧɵɣ 
ɷɥɟɤɬɪɢɱɟɫɤɢɣ ɧɚɝɪɟɜɚɬɟɥɶ. 

https://patents.go
ogle.com/patent/
WO2017147344A
1/en?q=Shale+oil
+extraction&assig
nee=Pyrophase&
country=US,WO&
after=priority:201
20101&language
=ENGLISH&num
=100&sort=new 

201
7 

Pyrop
hase  

Ɍɟɩɥɨ
ɜɨɣ 
ɦɟɬɨɞ 
ɷɥɟɤɬ
ɪɨɦɚɝ
ɧɢɬɧɨ
ɝɨ 
ɞɟɫɬɜ
ɢɹ 

ɋɢɫɬɟɦɚ ɧɚɝɪɟɜɚ ɞɥɹ ɫɨɡɞɚɧɢɹ 
ɪɚɞɢɨɱɚɫɬɨɬɧɵɯ (Ɋɑ) ɩɨɥɟɣ ɞɥɹ 
ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ 
ɬɟɪɦɨɱɭɜɫɬɜɢɬɟɥɶɧɵɯ 
ɫɨɫɬɚɜɥɹɸɳɢɯ, ɜɤɥɸɱɚɟɬ 
ɤɨɚɤɫɢɚɥɶɧɨ ɪɚɫɩɨɥɨɠɟɧɧɵɟ 
ɜɧɭɬɪɟɧɧɢɣ ɢ ɜɧɟɲɧɢɣ ɩɪɨɜɨɞɧɢɤɢ, 
ɫɨɟɞɢɧɟɧɧɵɟ ɫ ɢɫɬɨɱɧɢɤɨɦ Ɋɑ-
ɷɧɟɪɝɢɢ. ȼɧɭɬɪɟɧɧɢɣ ɢ ɜɧɟɲɧɢɣ 
ɩɪɨɜɨɞɧɢɤɢ ɨɛɪɚɡɭɸɬ ɤɨɚɤɫɢɚɥɶɧɭɸ 
ɥɢɧɢɸ ɩɟɪɟɞɚɱɢ ɛɥɚɝɨɞɚɪɹ 
ɞɢɩɨɥɶɧɨɣ ɚɧɬɟɧɧɟ ɜɛɥɢɡɢ 
ɭɤɚɡɚɧɧɨɣ ɮɨɪɦɚɰɢɢ. ȼɧɭɬɪɟɧɧɢɣ 
ɩɪɨɜɨɞɧɢɤ ɜɵɫɬɭɩɚɟɬ ɢɡ ɜɧɟɲɧɟɝɨ 

https://worldwide.
espacenet.com/p
ublicationDetails/
biblio?DB=EPOD
OC&II=2&ND=3&
adjacent=true&lo
cale=en_EP&FT=
D&date=2016101
3&CC=MX&NR=
2015006751A&K
C=A 
 

https://patents.google.com/patent/WO2017147344A1/en?q=Shale+oil+extraction&assignee=Pyrophase&country=US,WO&after=priority:20120101&language=ENGLISH&num=100&sort=new
https://patents.google.com/patent/WO2017147344A1/en?q=Shale+oil+extraction&assignee=Pyrophase&country=US,WO&after=priority:20120101&language=ENGLISH&num=100&sort=new
https://patents.google.com/patent/WO2017147344A1/en?q=Shale+oil+extraction&assignee=Pyrophase&country=US,WO&after=priority:20120101&language=ENGLISH&num=100&sort=new
https://patents.google.com/patent/WO2017147344A1/en?q=Shale+oil+extraction&assignee=Pyrophase&country=US,WO&after=priority:20120101&language=ENGLISH&num=100&sort=new
https://patents.google.com/patent/WO2017147344A1/en?q=Shale+oil+extraction&assignee=Pyrophase&country=US,WO&after=priority:20120101&language=ENGLISH&num=100&sort=new
https://patents.google.com/patent/WO2017147344A1/en?q=Shale+oil+extraction&assignee=Pyrophase&country=US,WO&after=priority:20120101&language=ENGLISH&num=100&sort=new
https://patents.google.com/patent/WO2017147344A1/en?q=Shale+oil+extraction&assignee=Pyrophase&country=US,WO&after=priority:20120101&language=ENGLISH&num=100&sort=new
https://patents.google.com/patent/WO2017147344A1/en?q=Shale+oil+extraction&assignee=Pyrophase&country=US,WO&after=priority:20120101&language=ENGLISH&num=100&sort=new
https://patents.google.com/patent/WO2017147344A1/en?q=Shale+oil+extraction&assignee=Pyrophase&country=US,WO&after=priority:20120101&language=ENGLISH&num=100&sort=new
https://patents.google.com/patent/WO2017147344A1/en?q=Shale+oil+extraction&assignee=Pyrophase&country=US,WO&after=priority:20120101&language=ENGLISH&num=100&sort=new
https://patents.google.com/patent/WO2017147344A1/en?q=Shale+oil+extraction&assignee=Pyrophase&country=US,WO&after=priority:20120101&language=ENGLISH&num=100&sort=new
https://worldwide.espacenet.com/publicationDetails/biblio?DB=EPODOC&II=2&ND=3&adjacent=true&locale=en_EP&FT=D&date=20161013&CC=MX&NR=2015006751A&KC=A
https://worldwide.espacenet.com/publicationDetails/biblio?DB=EPODOC&II=2&ND=3&adjacent=true&locale=en_EP&FT=D&date=20161013&CC=MX&NR=2015006751A&KC=A
https://worldwide.espacenet.com/publicationDetails/biblio?DB=EPODOC&II=2&ND=3&adjacent=true&locale=en_EP&FT=D&date=20161013&CC=MX&NR=2015006751A&KC=A
https://worldwide.espacenet.com/publicationDetails/biblio?DB=EPODOC&II=2&ND=3&adjacent=true&locale=en_EP&FT=D&date=20161013&CC=MX&NR=2015006751A&KC=A
https://worldwide.espacenet.com/publicationDetails/biblio?DB=EPODOC&II=2&ND=3&adjacent=true&locale=en_EP&FT=D&date=20161013&CC=MX&NR=2015006751A&KC=A
https://worldwide.espacenet.com/publicationDetails/biblio?DB=EPODOC&II=2&ND=3&adjacent=true&locale=en_EP&FT=D&date=20161013&CC=MX&NR=2015006751A&KC=A
https://worldwide.espacenet.com/publicationDetails/biblio?DB=EPODOC&II=2&ND=3&adjacent=true&locale=en_EP&FT=D&date=20161013&CC=MX&NR=2015006751A&KC=A
https://worldwide.espacenet.com/publicationDetails/biblio?DB=EPODOC&II=2&ND=3&adjacent=true&locale=en_EP&FT=D&date=20161013&CC=MX&NR=2015006751A&KC=A
https://worldwide.espacenet.com/publicationDetails/biblio?DB=EPODOC&II=2&ND=3&adjacent=true&locale=en_EP&FT=D&date=20161013&CC=MX&NR=2015006751A&KC=A
https://worldwide.espacenet.com/publicationDetails/biblio?DB=EPODOC&II=2&ND=3&adjacent=true&locale=en_EP&FT=D&date=20161013&CC=MX&NR=2015006751A&KC=A
https://worldwide.espacenet.com/publicationDetails/biblio?DB=EPODOC&II=2&ND=3&adjacent=true&locale=en_EP&FT=D&date=20161013&CC=MX&NR=2015006751A&KC=A
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ɩɪɨɜɨɞɧɢɤɚ ɢɡ ɫɨɟɞɢɧɟɧɢɹ, ɨɬɤɪɵɜɚɹ 
ɡɚɡɨɪ ɦɟɠɞɭ ɩɪɨɜɨɞɧɢɤɚɦɢ ɜ ɛɨɥɟɟ 
ɝɥɭɛɨɤɨɟ ɩɨɥɨɠɟɧɢɟ ɜɧɭɬɪɢ ɩɥɚɫɬɚ.  

2020 Pyrop
hase  

Ɋɚɞɢɨ
ɱɚɫɬɨɬ
ɧɵɣ 
ɧɚɝɪɟ
ɜ ɫ 
ɜɩɪɵɫ
ɤɢɜɚɧ
ɢɟɦ 
ɪɚɫɬɜ
ɨɪɢɬɟ
ɥɟɣ 

ɋɩɨɫɨɛ ɢɡɜɥɟɱɟɧɢɹ ɬɹɠɟɥɵɯ 
ɭɝɥɟɜɨɞɨɪɨɞɧɵɯ ɦɚɬɟɪɢɚɥɨɜ, ɬɚɤɢɯ 
ɤɚɤ ɛɢɬɭɦ ɢɡ ɧɟɮɬɹɧɵɯ ɩɟɫɤɨɜ, 
ɚɫɮɚɥɶɬɚ, ɝɭɞɪɨɧɨɜ, ɩɟɤɚ ɢ ɞɪɭɝɢɯ 
ɜɵɫɨɤɨɜɹɡɤɢɯ ɭɝɥɟɜɨɞɨɪɨɞɨɜ (HCM). 
ɍɫɬɪɨɣɫɬɜɨ ɨɫɧɨɜɚɧɨ ɧɚ 
ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɪɚɞɢɨɱɚɫɬɨɬɧɨɣ 
ɷɧɟɪɝɢɢ (RF) ɪɚɡɧɵɟ ɜɯɨɞɵ ɜɧɟɲɧɢɯ 
ɷɥɟɤɬɪɨɞɨɜ. Ⱦɨɛɚɜɥɟɧɢɟ ɜɫɬɪɨɟɧɧɨɝɨ 
ɫɦɟɫɢɬɟɥɹ ɢɥɢ ɩɪɹɦɨɝɨ ɜɩɪɵɫɤɚ 
ɪɚɫɬɜɨɪɢɬɟɥɟɣ ɜ ɭɫɬɪɨɣɫɬɜɨ ɦɨɠɟɬ 
ɞɨɩɨɥɧɢɬɟɥɶɧɨ ɭɥɭɱɲɢɬɶ 
ɢɡɜɥɟɱɟɧɢɟ HCM. 

https://patents.go
ogle.com/patent/
US20200087583
A1/en?q=Shale+
oil+extraction&as
signee=Pyrophas
e&country=US,W
O&after=priority:2
0120101&langua
ge=ENGLISH&nu
m=100&sort=new 

 

1.2 Аː˃ˎˋˊ ˓ˈ˃ˍ˕ˑ˓ːˑˆˑ ˑ˄ˑ˓˖ˇˑ˅˃ːˋˢ ˇˎˢ ˒ˈ˓ˈ˓˃˄ˑ˕ˍˋ 
˖ˆˎˈ˅ˑˇˑ˓ˑˇː˞˘ ˑ˕˘ˑˇˑ˅  

Ȼɟɫɩɥɚɦɟɧɧɚɹ ɨɝɧɟɜɚɹ ɭɬɢɥɢɡɚɰɢɹ ɠɢɞɤɢɯ ɭɝɥɟɜɨɞɨɪɨɞɧɵɯ ɨɬɯɨɞɨɜ ɞɥɹ 

ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɩɪɢ ɥɨɤɚɥɶɧɨɦ ɬɟɩɥɨɫɧɚɛɠɟɧɢɢ. 

ɉɪɢ ɩɪɨɢɡɜɨɞɫɬɜɟ ɠɢɡɧɟɞɟɹɬɟɥɶɧɨɫɬɢ ɱɟɥɨɜɟɱɟɫɬɜɚ ɨɛɪɚɡɭɟɬɫɹ 

ɛɨɥɶɲɨɟ ɤɨɥɢɱɟɫɬɜɨ ɨɬɯɨɞɨɜ. ɋ ɬɟɱɟɧɢɟɦ ɜɪɟɦɟɧɢ ɷɬɨ ɤɨɥɢɱɟɫɬɜɨ ɧɟɭɦɨɥɢɦɨ 

ɪɚɫɬɟɬ ɢ ɜɫɬɚɟɬ ɨɩɪɨɫ ɨ ɟɟ ɭɬɢɥɢɡɚɰɢɢ. ɋɭɳɟɫɬɜɭɟɬ ɧɟɫɤɨɥɶɤɨ ɫɩɨɫɨɛɨɜ 

ɭɬɢɥɢɡɚɰɢɢ ɨɬɯɨɞɨɜ ɬɚɤɢɟ ɤɚɤ ɡɚɯɨɪɨɧɟɧɢɟ, ɪɟɝɟɧɟɪɚɰɢɹ, ɨɝɧɟɜɨɟ 

ɨɛɟɡɜɪɟɠɢɜɚɧɢɟ ɢ ɩɟɪɟɪɚɛɨɬɤɚ ɞɥɹ ɩɨɥɭɱɟɧɢɹ ɧɨɜɨɝɨ ɩɪɨɞɭɤɬɚ.  

Ɍɚɤɨɣ ɫɩɨɫɨɛ, ɤɚɤ ɡɚɯɨɪɨɧɟɧɢɟ, ɜɥɟɱɟɬ ɡɚ ɫɨɛɨɣ ɭɯɭɞɲɟɧɢɟ ɷɤɨɥɨɝɢɢ, 

ɱɬɨ ɞɨɩɭɫɤɚɬɶ ɤɚɬɟɝɨɪɢɱɟɫɤɢ ɧɟɥɶɡɹ. ȼ ɩɪɨɰɟɫɫɟ ɪɟɝɟɧɟɪɚɰɢɢ ɩɪɨɢɫɯɨɞɢɬ 

ɩɨɬɟɪɹ ɤɚɱɟɫɬɜ ɢ ɫɜɨɣɫɬɜ ɩɪɨɞɭɤɰɢɢ, ɚ ɩɪɢɦɟɧɟɧɢɟ ɯɢɦɢɱɟɫɤɢɯ ɩɪɢɫɚɞɨɤ ɧɟ 

ɰɟɥɟɫɨɨɛɪɚɡɧɨ ɢɡ-ɡɚ ɞɨɪɨɝɨɜɢɡɧɵ. Ɉɝɧɟɜɨɟ ɨɛɟɡɜɪɟɠɢɜɚɧɢɟ ɨɩɢɫɚɧɧɨɟ ɜ 

ɫɬɚɬɶɟ ȼɢɫɥɨɝɭɡɨɜɚ Ɋ. Ⱥ. «Ȼɟɫɩɥɚɦɟɧɧɚɹ ɨɝɧɟɜɚɹ ɭɬɢɥɢɡɚɰɢɹ ɠɢɞɤɢɯ 

ɭɝɥɟɜɨɞɨɪɨɞɧɵɯ ɨɬɯɨɞɨɜ ɞɥɹ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɩɪɢ ɥɨɤɚɥɶɧɨɦ 

ɬɟɩɥɨɫɧɚɛɠɟɧɢɢ» ɢɦɟɟɬ ɜɚɠɧɵɣ ɩɥɸɫ, ɷɬɨ ɭɬɢɥɢɡɚɰɢɹ ɛɨɥɟɟ 50% ɨɬɯɨɞɨɜ. 

ɇɟɨɛɯɨɞɢɦɨ ɨɬɯɨɞɵ ɩɟɪɟɪɚɛɚɬɵɜɚɬɶ ɞɥɹ ɩɨɥɭɱɟɧɢɹ ɧɨɜɨɝɨ ɩɪɨɞɭɤɬɚ.[2] 

https://patents.google.com/patent/US20200087583A1/en?q=Shale+oil+extraction&assignee=Pyrophase&country=US,WO&after=priority:20120101&language=ENGLISH&num=100&sort=new
https://patents.google.com/patent/US20200087583A1/en?q=Shale+oil+extraction&assignee=Pyrophase&country=US,WO&after=priority:20120101&language=ENGLISH&num=100&sort=new
https://patents.google.com/patent/US20200087583A1/en?q=Shale+oil+extraction&assignee=Pyrophase&country=US,WO&after=priority:20120101&language=ENGLISH&num=100&sort=new
https://patents.google.com/patent/US20200087583A1/en?q=Shale+oil+extraction&assignee=Pyrophase&country=US,WO&after=priority:20120101&language=ENGLISH&num=100&sort=new
https://patents.google.com/patent/US20200087583A1/en?q=Shale+oil+extraction&assignee=Pyrophase&country=US,WO&after=priority:20120101&language=ENGLISH&num=100&sort=new
https://patents.google.com/patent/US20200087583A1/en?q=Shale+oil+extraction&assignee=Pyrophase&country=US,WO&after=priority:20120101&language=ENGLISH&num=100&sort=new
https://patents.google.com/patent/US20200087583A1/en?q=Shale+oil+extraction&assignee=Pyrophase&country=US,WO&after=priority:20120101&language=ENGLISH&num=100&sort=new
https://patents.google.com/patent/US20200087583A1/en?q=Shale+oil+extraction&assignee=Pyrophase&country=US,WO&after=priority:20120101&language=ENGLISH&num=100&sort=new
https://patents.google.com/patent/US20200087583A1/en?q=Shale+oil+extraction&assignee=Pyrophase&country=US,WO&after=priority:20120101&language=ENGLISH&num=100&sort=new
https://patents.google.com/patent/US20200087583A1/en?q=Shale+oil+extraction&assignee=Pyrophase&country=US,WO&after=priority:20120101&language=ENGLISH&num=100&sort=new
https://patents.google.com/patent/US20200087583A1/en?q=Shale+oil+extraction&assignee=Pyrophase&country=US,WO&after=priority:20120101&language=ENGLISH&num=100&sort=new
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ɋɨɜɪɟɦɟɧɧɵɟ ɦɟɬɨɞɵ ɭɬɢɥɢɡɚɰɢɢ ɭɝɥɟɜɨɞɨɪɨɞɨɜ ɹɜɥɹɸɬɫɹ 

ɷɧɟɪɝɨɟɦɤɢɦɢ ɢ ɬɪɟɛɭɸɬ ɡɧɚɱɢɬɟɥɶɧɵɯ ɤɚɩɢɬɚɥɶɧɵɯ ɢ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ 

ɜɥɨɠɟɧɢɣ, ɤɪɨɦɟ ɬɨɝɨ ɨɛɴɟɦɵ ɭɬɢɥɢɡɚɰɢɢ ɨɬɯɨɞɨɜ ɨɬɫɬɚɸɬ ɨɬ ɨɛɴɟɦɨɜ ɢɯ 

ɨɛɪɚɡɨɜɚɧɢɹ, ɱɬɨ ɜ ɫɜɨɸ ɨɱɟɪɟɞɶ ɩɨɪɨɠɞɚɟɬ ɝɥɨɛɚɥɶɧɭɸ ɩɪɨɛɥɟɦɭ 

ɭɝɥɟɜɨɞɨɪɨɞ ɫɨɞɟɪɠɚɳɢɯ ɨɬɯɨɞɨɜ. 

ȼ ɫɬɚɬɶɟ ɚɜɬɨɪɨɜ Ȼɭɪɚɯɬɚ ȼ. Ⱥ., Ƚɚɜɪɢɥɢɧɚ ɂ.ɂ., Ȼɚɣɬɥɟɫɨɜɚ Ʌ.ɂ. 

«ɉɟɪɟɪɚɛɨɬɤɚ ɩɪɨɞɭɤɬɨɜ ɩɢɪɨɥɢɡɚ ɪɟɡɢɧɨɬɟɯɧɢɱɟɫɤɢɯ ɢɡɞɟɥɢɣ ɜ ɦɨɬɨɪɧɵɟ 

ɬɨɩɥɢɜɚ» ɩɪɟɞɫɬɚɜɥɟɧɵ ɢɫɫɥɟɞɨɜɚɧɢɹ ɦɟɬɨɞɨɦ ɩɢɪɨɥɢɡɚ ɜ ɦɨɬɨɪɧɵɟ ɬɨɩɥɢɜɚ. 

ȼ ɞɚɧɧɨɣ ɫɬɚɬɶɟ ɩɨ ɪɹɞɭ ɢɫɩɵɬɚɧɢɣ ɛɵɥɢ ɩɨɥɭɱɟɧɵ ɠɢɞɤɢɟ ɭɝɥɟɜɨɞɨɪɨɞɵ, 

ɩɢɪɨɥɢɡɧɵɟ ɝɚɡɵ, ɨɛɥɚɞɚɸɳɟɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ ɫɯɨɞɧɵɦɢ ɜɵɫɨɤɨɜɹɡɤɨɣ 

ɫɟɪɧɢɫɬɨɣ ɧɟɮɬɶɸ, ɱɬɨ ɜ ɫɜɨɸ ɨɱɟɪɟɞɶ ɩɨɡɜɨɥɢɬ ɢɫɩɨɥɶɡɨɜɚɬɶ ɦɚɬɟɪɢɚɥɵ ɞɥɹ 

ɞɚɥɶɧɟɣɲɟɣ ɷɤɫɩɥɭɚɬɚɰɢɢ. 

ȼ ɪɹɞɟ ɫɬɚɬɟɣ Ɇɟɞɜɟɞɟɜɚ Ⱥ. ȼ. «ɦɟɬɨɞ ɜɵɫɨɤɨɬɟɦɩɟɪɚɬɭɪɧɨɣ 

ɭɬɢɥɢɡɚɰɢɢ ɧɟɮɬɹɧɵɯ ɨɬɯɨɞɨɜ», Ⱥɧɞɪɸɲɢɧ Ⱥ. ɘ. «Ɉɛɟɡɜɪɟɠɢɜɚɧɢɟ ɢ 

ɩɟɪɟɪɚɛɨɬɤɚ ɩɪɨɦɵɲɥɟɧɧɵɯ ɨɬɯɨɞɨɜ», ɋɨɥɨɜɶɹɧɨɜ Ⱥ. Ⱥ. «ɩɟɪɟɪɚɛɨɬɤɚ 

ɧɟɮɬɟɲɥɚɦɨɜ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɯɢɦɢɱɟɫɤɢɯ ɦɟɬɨɞɨɜ», ɦɨɠɧɨ ɭɜɢɞɟɬɶ 

ɨɫɬɪɭɸ ɩɪɨɛɥɟɦɭ ɭɬɢɥɢɡɚɰɢɢ ɧɟɮɬɟɲɥɚɦɚ, ɚ ɬɚɤ ɠɟ ɟɟ ɩɟɪɟɪɚɛɨɬɤɚ ɞɥɹ 

ɩɨɥɭɱɟɧɢɹ ɩɨɥɟɡɧɵɯ ɞɥɹ ɩɪɨɢɡɜɨɞɫɬɜɚ ɜɟɳɟɫɬɜ. Ɍɚɤ ɠɟ ɜɫɬɚɟɬ ɜɨɩɪɨɫ 

ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɭɫɬɚɧɨɜɨɤ. ɂɯ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɡɚɜɢɫɢɬ ɨɬ ɦɧɨɝɢɯ ɩɚɪɚɦɟɬɪɨɜ, 

ɞɥɹ ɢɡɭɱɟɧɢɹ ɧɟɤɨɬɨɪɵɯ ɜɵɛɪɚɧɨ ɧɟɫɤɨɥɶɤɨ ɩɚɬɟɧɬɨɜ. 

Ɉɞɧɚ ɢɡ ɩɪɨɛɥɟɦ ɷɬɨ ɧɟ ɩɨɥɧɚɹ ɩɟɪɟɪɚɛɨɬɤɚ ɫɵɪɶɹ, ɱɬɨ ɜɥɢɹɟɬ ɧɚ 

ɛɟɡɨɬɤɚɡɧɨɫɬɶ ɭɫɬɚɧɨɜɤɢ. Ɂɚɝɪɭɠɟɧɧɨɫɬɶ ɨɬɯɨɞɚɦɢ ɜ ɤɚɦɟɪɟ ɩɪɢɜɟɞɟɬ ɤ ɟɟ 

ɨɫɬɚɧɨɜɤɟ ɞɥɹ ɨɱɢɫɬɤɢ. 

Ɍɚɤ ɠɟ ɧɚɞɟɠɧɨɫɬɶ ɤɨɧɫɬɪɭɤɰɢɢ ɢɡ-ɡɚ ɛɨɥɶɲɨɣ ɭɡɥɨɜɨɣ ɫɢɫɬɟɦɵ.  

Ȼɨɥɶɲɨɟ ɜɧɢɦɚɧɢɟ ɧɟɨɛɯɨɞɢɦɨ ɭɞɟɥɢɬɶ ɤɨɧɫɬɪɭɤɰɢɨɧɧɨɦɭ ɦɚɬɟɪɢɚɥɭ, 

ɤɨɬɨɪɵɣ ɨɛɟɫɩɟɱɢɬ ɧɚɢɥɭɱɲɭɸ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɪɚɛɨɬɵ ɭɫɬɚɧɨɜɤɢ.  

ȼ ɩɚɬɟɧɬɟ ɚɜɬɨɪɨɜ Ɂɨɪɢɧ Ⱥ. Ʌ. Ʉɚɪɚɬɚɟɜ ȿ. ɇ. Ɂɚɧɨɡɢɧɚ ȼ. Ɏ. ɀɟɛɪɹɤɨɜ 

ȿ. Ɏ. Ʌɢ Ⱥ. ɇ. № 129100 «Ɋɟɚɤɬɨɪ ɞɥɹ ɜɵɞɟɥɟɧɢɹ ɭɝɥɟɜɨɞɨɪɨɞɧɵɯ ɮɪɚɤɰɢɣ 

ɢɡ ɧɟɤɨɧɞɢɰɢɨɧɧɵɯ ɩɪɨɞɭɤɬɨɜ ɢ ɨɬɯɨɞɨɜ ɧɟɮɬɟɩɟɪɟɪɚɛɨɬɤɢ» ɢɡɨɛɪɟɬɟɧɢɟ 

ɨɬɧɨɫɹɳɟɟɫɹ ɤ ɧɟɮɬɟɝɚɡɨɞɨɛɵɜɚɸɳɟɣ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ ɢ ɦɨɠɟɬ ɛɵɬɶ 
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ɢɫɩɨɥɶɡɨɜɚɧɨ ɩɪɢ ɩɟɪɟɪɚɛɨɬɤɟ ɧɟɮɬɢ. Ⱦɚɧɧɵɣ ɪɟɚɤɬɨɪ ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ 

ɜɵɞɟɥɟɧɢɹ ɭɝɥɟɜɨɞɨɪɨɞɧɵɯ ɮɪɚɤɰɢɣ ɢɡ ɧɟɤɨɧɞɢɰɢɨɧɧɵɯ ɩɪɨɞɭɤɬɨɜ ɢ 

ɨɬɯɨɞɨɜ ɧɟɮɬɟɩɟɪɟɪɚɛɨɬɤɢ. 

 

Ɋɢɫɭɧɨɤ 1. Ɋɟɚɤɬɨɪ ɞɥɹ ɜɵɞɟɥɟɧɢɹ ɭɝɥɟɜɨɞɨɪɨɞɧɵɯ ɮɪɚɤɰɢɣ ɢɡ 

ɧɟɤɨɧɞɢɰɢɨɧɧɵɯ ɩɪɨɞɭɤɬɨɜ ɢ ɨɬɯɨɞɨɜ ɧɟɮɬɟɩɟɪɟɪɚɛɨɬɤɢ. 

ȼ ɪɟɚɤɬɨɪɚɯ ɩɢɪɨɥɢɡɚ ɜɵɹɜɥɟɧ ɫɭɳɟɫɬɜɟɧɧɵɣ ɧɟɞɨɫɬɚɬɨɤ, ɬ. ɤ. ɞɚɧɧɵɟ 

ɪɚɡɪɚɛɨɬɤɢ ɛɵɥɢ ɨɪɢɟɧɬɢɪɨɜɚɧɵ ɧɚ ɦɚɤɫɢɦɚɥɶɧɨɟ ɩɨɥɭɱɟɧɢɟ ɠɢɞɤɨɝɨ 

ɩɢɪɨɥɢɡɧɨɝɨ ɬɨɩɥɢɜɚ ɢ ɫɨɜɟɪɲɟɧɧɨ ɧɟ ɪɚɫɫɦɚɬɪɢɜɚɥɫɹ ɪɟɠɢɦ ɫɢɧɬɟɡ-ɝɚɡɚ. ȼ 

ɫɨɜɪɟɦɟɧɧɵɯ ɭɫɬɚɧɨɜɤɚɯ, ɞɚɧɧɵɟ ɧɟɞɨɫɬɚɬɤɢ ɫɬɚɪɚɸɬɫɹ ɭɱɢɬɵɜɚɬɶ.  

Ɋɟɚɤɬɨɪ ɞɥɹ ɜɵɞɟɥɟɧɢɹ ɭɝɥɟɜɨɞɨɪɨɞɧɵɯ ɮɪɚɤɰɢɣ ɢɡ ɧɟɤɨɧɞɢɰɢɨɧɧɵɯ 

ɩɪɨɞɭɤɬɨɜ ɢ ɨɬɯɨɞɨɜ ɧɟɮɬɟɩɟɪɟɪɚɛɨɬɤɢ ɫɨɞɟɪɠɢɬ ɝɟɪɦɟɬɢɱɧɵɣ ɤɨɪɩɭɫ ɫ 

ɩɥɨɫɤɢɦ ɞɧɢɳɟɦ, ɫɧɚɛɠɟɧɧɵɦ ɧɚɪɭɠɧɵɦ ɧɚɝɪɟɜɚɬɟɥɟɦ ɢ ɜɵɩɭɫɤɧɵɦ 

ɨɬɜɟɪɫɬɢɟɦ ɫ ɩɚɬɪɭɛɤɨɦ ɞɥɹ ɜɵɜɨɞɚ ɩɪɨɞɭɤɬɨɜ ɤɪɟɤɢɧɝɚ, ɩɚɬɪɭɛɤɚɦɢ ɞɥɹ 

ɩɨɞɚɱɢ ɢɫɯɨɞɧɨɝɨ ɫɵɪɶɹ ɢɡ ɡɚɝɪɭɡɨɱɧɨɝɨ ɛɭɧɤɟɪɚ, ɩɨɞɚɱɢ ɢ ɜɵɜɨɞɚ ɚɡɨɬɚ ɢ 

ɩɚɪɨɨɛɪɚɡɧɵɯ ɭɝɥɟɜɨɞɨɪɨɞɧɵɯ ɤɨɦɩɨɧɟɧɬɨɜ, ɢ ɪɚɛɨɱɢɦɢ ɫɤɪɟɛɤɚɦɢ.  

Ɉɞɧɢɦ ɢɡ ɧɟɞɨɫɬɚɬɤɨɜ ɹɜɥɹɟɬɫɹ ɜɵɩɨɥɧɟɧɢɟ ɤɨɪɩɭɫɚ ɜ ɜɢɞɟ 

ɩɪɹɦɨɭɝɨɥɶɧɨɣ ɤɨɪɨɛɤɢ. ɇɚ ɲɜɵ ɩɪɹɦɨɭɝɨɥɶɧɨɝɨ ɪɟɚɤɬɨɪɚ ɨɤɚɡɵɜɚɟɬɫɹ 

ɛɨɥɶɲɟɟ ɞɚɜɥɟɧɢɟ, ɜ ɫɥɟɞɫɬɜɢɢ ɱɟɝɨ ɫɧɢɠɚɟɬɫɹ ɝɟɪɦɟɬɢɱɧɨɫɬɶ ɪɟɚɤɬɨɪɚ. 

Ɍɚɤ ɠɟ ɨɞɧɢɦ ɧɟɞɨɫɬɚɬɤɨɜ ɹɜɥɹɟɬɫɹ ɧɚɥɢɱɢɟ ɬɪɚɧɫɩɨɪɬɟɪɧɨɣ ɥɟɧɬɵ ɫɨ 

ɫɤɪɟɛɤɚɦɢ. Ⱦɚɧɧɨɟ ɪɟɲɟɧɢɟ ɭɦɟɧɶɲɚɟɬ ɪɚɛɨɱɭɸ ɡɨɧɭ, ɬɟɦ ɫɚɦɵɦ ɭɦɟɧɶɲɚɟɬ 

ɜɵɯɨɞ ɩɪɨɞɭɤɬɚ. 

ȼ ɩɚɬɟɧɬɟ Ⱥɜɬɨɪɚ ɇɚɭɦɟɧɤɨ ȿ. ɇ. №145466 «ɭɫɬɚɧɨɜɤɚ ɞɥɹ ɩɢɪɨɥɢɡɚ 

ɭɝɥɟɜɨɞɨɪɨɞɧɨɝɨ ɫɵɪɶɹ» ɫɨɞɟɪɠɚɳɚɹ ɛɭɧɤɟɪ ɞɥɹ ɡɚɝɪɭɡɤɢ ɢɡɦɟɥɶɱɟɧɧɵɯ 
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ɨɬɯɨɞɨɜ, ɩɢɪɨɥɢɡɧɵɣ ɪɟɚɤɬɨɪ ɬɭɧɧɟɥɶɧɨɝɨ ɬɢɩɚ ɫ ɩɪɢɜɨɞɨɦ. Ɉɬɥɢɱɚɟɬɫɹ ɬɟɦ, 

ɱɬɨ ɩɢɪɨɥɢɡɧɵɣ ɪɟɚɤɬɨɪ ɪɚɫɩɨɥɨɠɟɧ ɩɨɞ ɭɝɥɨɦ ɧɟ ɦɟɧɟɟ 15 ɝɪɚɞɭɫɨɜ ɤ 

ɡɚɝɪɭɡɨɱɧɨɦɭ ɨɤɧɭ, ɚ ɬɪɚɧɫɩɨɪɬɢɪɭɸɳɟɟ ɭɫɬɪɨɣɫɬɜɨ ɜɵɩɨɥɧɟɧɨ ɜ ɜɢɞɟ 

ɭɤɨɪɨɱɟɧɧɨɝɨ ɲɧɟɤɚ ɞɥɢɧɧɨɣ ɧɟ ɛɨɥɟɟ 1/3 ɞɥɢɧɵ ɪɟɚɤɬɨɪɚ. ɐɟɥɶɸ 

ɢɡɨɛɪɟɬɟɧɢɹ ɹɜɥɹɟɬɫɹ ɩɨɜɵɲɟɧɢɟ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɢ ɧɚɞɟɠɧɨɫɬɢ ɪɚɛɨɬɵ 

ɭɫɬɚɧɨɜɤɢ ɩɪɢ ɭɩɪɨɳɟɧɢɢ ɤɨɧɫɬɪɭɤɰɢɢ.  ɇɟɞɨɫɬɚɬɤɚɦɢ ɢɡɜɟɫɬɧɨɝɨ 

ɭɫɬɪɨɣɫɬɜɚ ɹɜɥɹɸɬɫɹ ɜɵɫɨɤɢɟ ɷɧɟɪɝɨɡɚɬɪɚɬɵ ɢ ɬɪɭɞɨɡɚɬɪɚɬɵ, ɨɛɭɫɥɨɜɥɟɧɧɵɟ 

ɦɧɨɝɨɨɩɟɪɚɰɢɨɧɧɨɫɬɶɸ ɩɪɨɰɟɫɫɚ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɣ ɨɛɪɚɛɨɬɤɢ ɫɵɪɶɹ 

ɩɪɨɞɭɤɬɨɦ ɤɨɧɞɟɧɫɚɰɢɢ ɩɚɪɨɝɚɡɨɜɨɣ ɫɦɟɫɢ ɞɨ ɞɨɫɬɢɠɟɧɢɹ ɧɟɨɛɯɨɞɢɦɨɣ 

ɫɬɟɩɟɧɢ ɟɝɨ ɧɚɛɭɯɚɧɢɹ.  

 

Ɋɢɫɭɧɨɤ 2. ɍɫɬɚɧɨɜɤɚ ɞɥɹ ɩɢɪɨɥɢɡɚ ɭɝɥɟɜɨɞɨɪɨɞɧɨɝɨ ɫɵɪɶɹ. 

ȼ ɩɚɬɟɧɬɟ ɚɜɬɨɪɨɜ Ɇɟɡɟɧɰɟɜ Ȼ. Ɇ., Ɇɚɪɚɬɤɚɧɨɜ ɂ. ɋ., ȼɟɧɢɤ Ⱥ. ȼ. 

№2629721 «ɭɫɬɪɨɣɫɬɜɨ ɞɥɹ ɬɟɪɦɢɱɟɫɤɨɝɨ ɨɛɟɡɜɪɟɠɢɜɚɧɢɹ ɨɩɚɫɧɵɯ ɨɬɯɨɞɨɜ» 

ɨɬɧɨɫɢɬɫɹ ɤ ɭɫɬɪɨɣɫɬɜɚɦ ɞɥɹ ɬɟɪɦɢɱɟɫɤɨɝɨ ɨɛɟɡɜɪɟɠɢɜɚɧɢɹ ɨɩɚɫɧɵɯ ɨɬɯɨɞɨɜ, 

ɚ ɬɚɤ ɠɟ ɨɬɫɨɪɬɢɪɨɜɚɧɧɵɯ ɨɪɝɚɧɢɱɟɫɤɢɯ ɤɨɦɩɨɧɟɧɬɨɜ ɬɜɟɪɞɵɯ ɛɵɬɨɜɵɯ 

ɨɬɯɨɞɨɜ, ɭɝɥɟɪɨɞ ɢ ɭɝɥɟɪɨɞɨɫɨɞɟɪɠɚɳɢɯ ɨɬɯɨɞɨɜ, ɜ ɬɨɦ ɱɢɫɥɟ ɧɟɮɬɟɲɥɚɦɨɜ. 

ɋɭɳɧɨɫɬɶ ɢɡɨɛɪɟɬɟɧɢɹ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɞɨɫɬɢɠɟɧɢɢ ɭɤɚɡɚɧɧɨɝɨ ɬɟɯɧɢɱɟɫɤɨɝɨ 

ɪɟɡɭɥɶɬɚɬɚ ɜ ɭɫɬɪɨɣɫɬɜɟ ɞɥɹ ɬɟɪɦɢɱɟɫɤɨɝɨ ɨɛɟɡɜɪɟɠɢɜɚɧɢɹ ɨɩɚɫɧɵɯ ɨɬɯɨɞɨɜ, 

ɤɨɬɨɪɨɟ ɫɨɞɟɪɠɢɬ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ ɫɜɹɡɚɧɧɵɟ ɧɚɤɨɩɢɬɟɥɶɧɵɣ ɛɭɧɤɟɪ, 

ɬɟɪɦɨɥɢɡɧɵɣ ɪɟɚɤɬɨɪ ɫ ɡɚɝɪɭɡɨɱɧɵɦ ɩɢɬɚɬɟɥɟɦ ɢ ɧɢɠɧɢɦ ɪɚɡɝɪɭɡɨɱɧɵɦ 
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ɭɫɬɪɨɣɫɬɜɨɦ, ɟɦɤɨɫɬɶ ɞɥɹ ɨɯɥɚɠɞɟɧɢɹ (ɬɭɲɟɧɢɹ) ɭɝɥɟɪɨɞɧɨɝɨ ɨɫɬɚɬɤɚ 

ɬɟɪɦɨɥɢɡɚ ɨɬɯɨɞɨɜ, ɛɭɧɤɟɪ ɜɪɟɦɟɧɧɨɝɨ ɫɤɥɚɞɢɪɨɜɚɧɢɹ ɭɝɥɟɪɨɞɧɨɝɨ ɨɫɬɚɬɤɚ ɫ 

ɫɢɫɬɟɦɨɣ ɩɪɨɛɨɨɬɛɨɪɚ ɞɥɹ ɷɤɫɩɪɟɫɫ-ɚɧɚɥɢɡɚ ɬɨɤɫɢɱɧɨɫɬɢ ɢ ɭɫɬɚɧɨɜɤɭ 

ɩɥɚɡɦɟɧɧɨɝɨ ɞɨɠɢɝɚ ɭɝɥɟɪɨɞɧɨɝɨ ɨɫɬɚɬɤɚ ɫ ɩɪɢɟɦɧɨɣ ɲɥɚɤɨɜɨɣ ɜɚɧɧɨɣ, ɚ 

ɬɚɤɠɟ ɥɢɧɢɸ ɮɪɚɤɰɢɨɧɢɪɨɜɚɧɢɹ ɫ ɧɚɫɚɞɨɱɧɵɦ ɫɤɪɭɛɛɟɪɨɦ, ɚɞɫɨɪɛɟɪɨɦ ɢ 

ɤɨɥɨɧɧɵɦɢ ɚɩɩɚɪɚɬɚɦɢ ɞɥɹ ɜɵɞɟɥɟɧɢɹ ɠɢɞɤɨɣ ɭɝɥɟɜɨɞɨɪɨɞɧɨɣ ɮɪɚɤɰɢɢ 

ɩɪɨɞɭɤɬɨɜ ɬɟɪɦɨɥɢɡɚ ɢ ɧɟɫɤɨɧɞɟɧɫɢɪɨɜɚɧɧɨɝɨ ɫɢɧɬɟɡ-ɝɚɡɚ, ɢɫɩɨɥɶɡɭɟɦɨɝɨ ɜ 

ɤɚɱɟɫɬɜɟ ɜɬɨɪɢɱɧɨɝɨ ɬɨɩɥɢɜɚ ɜ ɪɟɚɤɬɨɪɟ ɬɟɪɦɨɥɢɡɚ, ɫɢɫɬɟɦɭ ɜɨɞɨɨɱɢɫɬɤɢ 

ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɫɬɨɱɧɵɯ ɜɨɞ, ɬɪɟɯɫɬɚɞɢɣɧɭɸ ɨɱɢɫɬɤɭ ɞɵɦɨɜɵɯ ɝɚɡɨɜ 

ɬɟɪɦɨɥɢɡɧɨɝɨ ɪɟɚɤɬɨɪɚ, ɩɪɢ ɷɬɨɦ ɪɟɚɤɬɨɪ ɬɟɪɦɨɥɢɡɚ ɫɨɞɟɪɠɢɬ ɩɨ ɤɪɚɣɧɟɣ 

ɦɟɪɟ ɨɞɧɭ ɤɚɦɟɪɭ ɬɟɪɦɨɥɢɡɚ, ɫɢɫɬɟɦɚ ɝɚɡɨɨɱɢɫɬɤɢ ɫɨɞɟɪɠɢɬ ɬɪɢ ɫɬɚɞɢɢ 

ɨɱɢɫɬɤɢ ɫ ɢɡɜɥɟɱɟɧɢɟɦ ɨɤɢɫɥɨɜ ɬɹɠɟɥɵɯ ɦɟɬɚɥɥɨɜ, ɚ ɫɢɫɬɟɦɚ ɜɨɞɨɨɱɢɫɬɤɢ 

ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɬɪɢ ɫɬɭɩɟɧɢ ɮɢɡɢɤɨ-ɯɢɦɢɱɟɫɤɨɣ ɨɱɢɫɬɤɢ. 

ɇɟɞɨɫɬɚɬɤɨɦ ɞɚɧɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ ɹɜɥɹɟɬɫɹ ɨɬɫɭɬɫɬɜɢɟ ɦɟɬɨɞɨɜ 

ɤɨɧɬɪɨɥɹ ɢ ɫɧɢɠɟɧɢɹ ɷɤɨɥɨɝɢɱɟɫɤɨɣ ɨɩɚɫɧɨɫɬɢ ɭɝɥɟɪɨɞɧɨɝɨ ɨɫɬɚɬɤɚ, 

ɨɛɪɚɡɭɸɳɟɝɨɫɹ ɜ ɩɪɨɰɟɫɫɟ ɮɢɡɢɤɨ-ɯɢɦɢɱɟɫɤɨɝɨ ɪɚɡɥɨɠɟɧɢɹ ɨɬɯɨɞɨɜ, 

ɨɬɫɭɬɫɬɜɢɟ ɦɟɬɨɞɨɜ ɤɨɧɬɪɨɥɹ ɢ ɫɧɢɠɟɧɢɹ ɷɤɨɥɨɝɢɱɟɫɤɨɣ ɨɩɚɫɧɨɫɬɢ ɩɪɢ 

ɩɟɪɟɪɚɛɨɬɤɟ ɨɬɯɨɞɨɜ ɫ ɩɨɜɵɲɟɧɧɵɦ ɫɨɞɟɪɠɚɧɢɟɦ ɬɹɠɟɥɵɯ ɦɟɬɚɥɥɨɜ (ɬɚɤɢɯ 

ɤɚɤ ɦɟɞɶ, ɠɟɥɟɡɨ, ɧɢɤɟɥɶ, ɪɬɭɬɶ, ɤɚɞɦɢɣ, ɫɜɢɧɟɰ, ɦɵɲɶɹɤ), ɨɬɫɭɬɫɬɜɢɟ 

ɦɟɬɨɞɨɜ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɣ ɨɱɢɫɬɤɢ ɨɛɪɚɡɭɸɳɢɯɫɹ ɫɬɨɱɧɵɯ ɜɨɞ. Ɍɚɤ ɠɟ 

ɜɵɫɨɤɢɟ ɤɚɩɢɬɚɥɶɧɵɟ ɢ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ, ɢ ɤɚɤ ɫɥɟɞɫɬɜɢɟ, 

ɷɤɨɧɨɦɢɱɟɫɤɚɹ ɧɟɷɮɮɟɤɬɢɜɧɨɫɬɶ ɝɚɡɢɮɢɤɚɰɢɢ ɭɝɥɟɪɨɞɧɨɝɨ ɨɫɬɚɬɤɚ ɜ 

ɫɪɚɜɧɟɧɢɢ ɫ ɬɪɚɞɢɰɢɨɧɧɵɦɢ ɦɟɬɨɞɚɦɢ ɫɠɢɝɚɧɢɹ. 

ȼ ɩɚɬɟɧɬɟ ɚɜɬɨɪɨɜ Ʉɨɥɟɫɧɢɤɨɜ ȼ. ɘ., Ɇɚɥɢɤɨɜɚ Ⱥ. ɘ., Ƚɪɢɛɨɜ Ⱥ. ȼ, 

Ƚɪɢɛɨɜ Ⱥ. Ⱥ,  №2672363 «ɍɫɬɚɧɨɜɤɚ ɩɢɪɨɥɢɡɚ ɨɬɯɨɞɨɜ» ɨɬɧɨɫɢɬɫɹ ɤ 

ɭɬɢɥɢɡɚɰɢɢ ɨɬɯɨɞɨɜ, ɫɨɞɟɪɠɚɳɢɯ ɜɟɳɟɫɬɜɚ ɨɪɝɚɧɢɱɟɫɤɨɝɨ ɩɪɨɢɫɯɨɠɞɟɧɢɹ ɢ 

ɦɨɠɟɬ ɛɵɬɶ ɢɫɩɨɥɶɡɨɜɚɧɨ ɜ ɯɢɦɢɱɟɫɤɨɣ, ɧɟɮɬɟɯɢɦɢɱɟɫɤɨɣ, 

ɦɟɬɚɥɥɭɪɝɢɱɟɫɤɨɣ, ɤɨɦɦɭɧɚɥɶɧɨɣ, ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɨɣ ɢ ɞɪɭɝɢɯ ɨɬɪɚɫɥɹɯ 

ɯɨɡɹɣɫɬɜɚ. ɇɟɞɨɫɬɚɬɤɨɦ ɢɡɜɟɫɬɧɨɣ ɭɫɬɚɧɨɜɤɢ ɩɢɪɨɥɢɡɚ ɨɬɯɨɞɨɜ ɹɜɥɹɟɬɫɹ ɬɨ, 

ɱɬɨ ɪɟɚɤɬɨɪ ɨɫɧɚɳɟɧ ɰɟɩɧɵɦ ɤɨɧɜɟɣɟɪɨɦ ɧɚ ɛɚɪɚɛɚɧɚɯ ɩɪɢɜɨɞɧɨɣ ɢ 
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ɤɨɧɰɟɜɨɣ ɝɨɥɨɜɨɤ ɤɨɬɨɪɨɝɨ ɜ ɩɪɨɰɟɫɫɟ ɪɚɛɨɬɵ ɩɪɨɢɫɯɨɞɢɬ ɧɚɥɢɩɚɧɢɟ 

ɬɜɟɪɞɵɯ ɩɪɨɞɭɤɬɨɜ ɩɢɪɨɥɢɡɚ ɜ ɜɢɞɟ ɩɢɪɨɤɚɪɛɨɧɚ, ɩɪɨɩɢɬɚɧɧɨɝɨ ɫɦɨɥɚɦɢ ɫ 

ɜɵɫɨɤɨɣ ɬɟɦɩɟɪɚɬɭɪɨɣ ɤɢɩɟɧɢɹ, ɤɨɬɨɪɵɟ ɫɨ ɜɪɟɦɟɧɟɦ ɨɛɪɚɡɨɜɵɜɚɸɬ 

ɩɥɨɬɧɭɸ ɦɚɫɫɭ, ɩɪɟɩɹɬɫɬɜɭɸɳɭɸ ɧɨɪɦɚɥɶɧɨɦɭ ɡɚɰɟɩɥɟɧɢɸ ɰɟɩɧɵɯ ɬɹɝɨɜɵɯ 

ɷɥɟɦɟɧɬɨɜ ɢ ɫɤɪɟɛɤɨɜ ɧɚ ɡɭɛɶɹɯ ɡɜɟɡɞɨɱɟɤ ɢ ɫɜɨɛɨɞɧɨɦɭ ɩɪɨɞɜɢɠɟɧɢɸ ɱɟɪɟɡ 

ɷɥɟɤɬɪɨɧɚɝɪɟɜɚɬɟɥɶ, ɱɬɨ ɩɪɢɜɨɞɢɬ ɤ ɨɫɬɚɧɨɜɤɟ ɩɪɨɰɟɫɫɚ, ɩɨɬɟɪɟ ɷɧɟɪɝɢɢ ɢ 

ɜɪɟɦɟɧɢ ɧɚ ɪɚɡɛɨɪɤɭ ɢ ɨɱɢɫɬɤɭ. 

 

Ɋɢɫɭɧɨɤ 3. ɍɫɬɚɧɨɜɤɚ ɩɢɪɨɥɢɡɚ ɨɬɯɨɞɨɜ. 

ȼ ɩɚɬɟɧɬɟ ɚɜɬɨɪɨɜ Ʉɪɟɫɬɨɜɧɢɤɨɜ Ɇ. ɉ., ɋɧɟɝɨɰɤɢɣ Ⱥ. Ʌ., №2246525 « 

ɋɩɨɫɨɛɨɜ ɞɟɫɬɪɭɤɰɢɢ ɨɪɝɚɧɢɱɟɫɤɢɯ ɫɨɟɞɢɧɟɧɢɣ ɢ ɭɫɬɚɧɨɜɤɚ ɩɨ ɩɟɪɟɪɚɛɨɬɤɟ 

ɧɟɮɬɟɯɢɦɢɱɟɫɤɢɯ ɨɬɯɨɞɨɜ» ɢɡɨɛɪɟɬɟɧɢɟ ɨɬɧɨɫɢɬɫɹ ɤ ɞɟɫɬɪɭɤɬɢɜɧɨɣ 

ɩɟɪɟɪɚɛɨɬɤɟ ɨɪɝɚɧɢɱɟɫɤɢɯ ɫɨɟɞɢɧɟɧɢɣ ɢ ɦɨɠɟɬ ɛɵɬɶ ɢɫɩɨɥɶɡɨɜɚɧɨ ɜ 

ɯɢɦɢɱɟɫɤɨɣ, ɧɟɮɬɟɯɢɦɢɱɟɫɤɨɣ ɢ ɞɪɭɝɢɯ ɨɛɥɚɫɬɹɯ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ. ɋɩɨɫɨɛ 

ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɜɨɡɞɟɣɫɬɜɢɢ ɧɚ ɨɪɝɚɧɢɱɟɫɤɨɟ ɫɵɪɶɟ ɚɤɭɫɬɢɱɟɫɤɢɦɢ ɢ 

ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɵɦɢ ɩɨɥɹɦɢ. Ɋɚɛɨɱɢɟ ɩɚɪɚɦɟɬɪɵ ɜɨɥɧɨɜɵɯ ɩɨɥɟɣ 

ɜɵɛɢɪɚɸɬɫɹ ɫ ɬɚɤɢɦ ɪɚɫɱɟɬɨɦ, ɱɬɨ ɛɵ ɨɛɟɫɩɟɱɢɬɶ ɪɟɡɨɧɚɧɫɧɭɸ ɱɚɫɬɨɬɭ 

ɤɨɥɟɛɚɧɢɣ ɦɨɥɟɤɭɥ ɨɪɝɚɧɢɱɟɫɤɢɯ ɫɨɟɞɢɧɟɧɢɣ.[3] 
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Ɋɢɫɭɧɨɤ 4. ɋɯɟɦɚ ɪɚɛɨɬɵ ɭɫɬɚɧɨɜɤɢ 

 ɇɟɞɨɫɬɚɬɤɚɦɢ ɹɜɥɹɸɬɫɹ :  

1. Ɋɨɬɨɪ, ɹɜɥɹɸɳɢɣɫɹ ɝɟɧɟɪɚɬɨɪɨɦ ɤɚɜɢɬɚɰɢɢ, ɬɪɟɛɭɟɬ ɱɚɫɬɨɣ ɡɚɦɟɧɵ, 

ɬɚɤ ɤɚɤ ɩɨɞɜɟɪɝɚɟɬɫɹ ɩɨɫɬɨɹɧɧɨɦɭ ɤɚɜɢɬɚɰɢɨɧɧɨɦɭ ɪɚɡɪɭɲɟɧɢɸ, 

2. ɇɟɧɚɞɟɠɧɨɫɬɶ ɤɨɧɫɬɪɭɤɰɢɢ, ɤɚɤ ɫɥɟɞɫɬɜɢɟ ɫɥɨɠɧɨɣ ɜɪɚɳɚɸɳɟɣɫɹ 

ɦɟɯɚɧɢɱɟɫɤɨɣ ɫɢɫɬɟɦɵ, ɢɦɟɸɳɟɣ ɛɨɥɶɲɨɟ ɤɨɥɢɱɟɫɬɜɨ ɭɡɥɨɜ ɬɪɟɧɢɹ, 

3. ɇɢɡɤɚɹ ɫɟɥɟɤɬɢɜɧɨɫɬɶ ɩɪɨɰɟɫɫɚ ɞɟɫɬɪɭɤɰɢɢ. 

1. ɋɪɟɞɢ ɨɫɧɨɜɧɵɯ ɧɟɞɨɫɬɚɬɤɨɜ ɜɫɬɪɟɱɚɸɳɢɯɫɹ ɩɪɚɤɬɢɱɟɫɤɢ ɜɨ ɜɫɟɯ 

ɫɭɳɟɫɬɜɭɸɳɢɯ ɬɟɯɧɢɱɟɫɤɢɯ ɪɟɲɟɧɢɣ, ɦɨɠɧɨ ɜɵɞɟɥɢɬɶ: 

– ɇɟɩɨɥɧɚɹ ɩɟɪɟɪɚɛɨɬɤɚ ɫɵɪɶɹ 

– ɇɢɡɤɚɹ ɫɟɥɟɤɬɢɜɧɨɫɬɶ ɩɪɨɰɟɫɫɚ ɞɟɫɬɪɭɤɰɢɢ. 

–  Ɉɬɫɭɬɫɬɜɢɟ ɦɟɬɨɞɨɜ ɤɨɧɬɪɨɥɹ 

– ɋɧɢɠɟɧɢɟ ɷɤɨɥɨɝɢɱɟɫɤɨɣ ɨɩɚɫɧɨɫɬɢ ɭɝɥɟɪɨɞɧɨɝɨ ɨɫɬɚɬɤɚ 

2. Ɉɛɳɢɦɢ ɬɟɧɞɟɧɰɢɹɦɢ ɪɚɡɜɢɬɢɹ ɨɛɴɟɤɬɚ ɢɫɫɥɟɞɨɜɚɧɢɹ ɹɜɥɹɸɬɫɹ: 

– ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɝɚɡɨɠɢɞɤɨɫɬɧɨɝɨ ɧɚɝɪɟɜɚɬɟɥɹ. 

– ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɰɢɥɢɧɞɪɢɱɟɫɤɨɣ ɤɨɧɫɬɪɭɤɰɢɢ. 

– ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɦɟɲɚɸɳɢɯ ɭɫɬɪɨɣɫɬɜ, ɞɥɹ ɩɟɪɟɦɟɲɢɜɚɧɢɹ 

ɤɚɬɚɥɢɡɚɬɨɪɚ ɫ ɫɵɪɶɟɦ. 

– ȼɫɬɪɨɟɧɧɚɹ ɫɢɫɬɟɦɚ ɨɯɥɚɠɞɟɧɢɹ 
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1.3  ʗ˔˔ˎˈˇˑ˅˃ːˋˈ ˏˈ˕ˑˇˑ˅ ˒ˑ˅˞˛ˈːˋˢ  ˠ˗˗ˈˍ˕ˋ˅ːˑ˔˕ˋ ˒ˑˎ˖˚ˈːˋˢ 
ː˃ːˑ˅ˑˎˑˍːˋ˔˕˞˘ ˖ˆˎˈ˓ˑˇː˞˘ ˏ˃˕ˈ˓ˋ˃ˎˑ˅ ˏˈ˕ˑˇˑˏ ˒ˋ˓ˑˎˋˊ˃ 

 

ȼ ɩɨɫɥɟɞɧɢɟ ɝɨɞɵ ɧɚɛɥɸɞɚɟɬɫɹ ɭɜɟɥɢɱɟɧɢɟ ɤɚɩɢɬɚɥɨɜɥɨɠɟɧɢɣ ɜ 

ɦɨɞɟɪɧɢɡɚɰɢɸ ɬɟɯɧɨɥɨɝɢɣ ɩɢɪɨɥɢɡɚ, ɫ ɰɟɥɶɸ ɩɨɜɵɲɟɧɢɹ 

ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ. Ɂɚɱɚɫɬɭɸ ɞɚɧɧɵɟ ɪɟɤɨɧɫɬɪɭɤɰɢɢ ɩɪɢɜɨɞɹɬ ɤ 

ɧɟɡɧɚɱɢɬɟɥɶɧɵɦ ɭɜɟɥɢɱɟɧɢɹɦ ɷɮɮɟɤɬɢɜɧɨɫɬɢ. ɉɪɨɢɫɯɨɞɢɬ ɷɬɨ ɢɡ-ɡɚ 

ɭɜɟɥɢɱɟɧɢɹ ɜɧɭɬɪɟɧɧɟɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɚ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɭɦɟɧɶɲɟɧɢɹ 

ɩɨɥɟɡɧɨɝɨ ɨɛɴёɦɚ ɪɟɚɤɰɢɨɧɧɨɣ ɫɪɟɞɵ.   Ɍɚɤ ɠɟ ɦɨɞɟɪɧɢɡɚɰɢɹ ɨɛɨɪɭɞɨɜɚɧɢɹ 

ɫɭɳɟɫɬɜɭɸɳɢɦ ɤɨɧɫɬɪɭɤɰɢɹɦɢ ɡɚɱɚɫɬɭɸ ɦɧɨɝɨɤɪɚɬɧɨ ɭɜɟɥɢɱɢɜɚɟɬ ɟɟ 

ɫɬɨɢɦɨɫɬɶ, ɱɬɨ ɩɪɢɜɨɞɢɬ ɤ ɧɟɪɟɧɬɚɛɟɥɶɧɨɫɬɢ ɟɟ ɢɫɩɨɥɶɡɨɜɚɧɢɹ.  

ȼ ɪɚɛɨɬɟ ɪɚɫɫɦɚɬɪɢɜɚɸɬɫɹ ɭɫɬɪɨɣɫɬɜɚ ɰɟɥɟɫɨɨɛɪɚɡɧɵɟ ɞɥɹ 

ɦɨɞɟɪɧɢɡɚɰɢɢ ɤɨɧɫɬɪɭɤɰɢɢ ɪɟɚɤɬɨɪɚ ɩɢɪɨɥɢɡɚ. 

Ȼɵɥɨ ɪɚɫɫɦɨɬɪɟɧɨ ɭɫɬɪɨɣɫɬɜɨ ɭɫɤɨɪɹɸɳɟɟ ɩɨɬɨɤ ɝɚɡɨɜ. Ɉɞɢɧ ɢɡ 

ɩɪɟɞɫɬɚɜɢɬɟɥɟɣ ɹɜɥɹɟɬɫɹ ɜɢɯɪɟɜɨɣ ɞɢɮɭɡɨɪɨɨɛɪɚɡɧɵɣ ɡɚɜɢɯɪɢɬɟɥɶ ɫ 

ɬɚɧɝɟɧɰɢɚɥɶɧɵɦ ɭɫɬɪɨɣɫɬɜɨɦ ɜɜɨɞɚ ɝɚɡɚ, ɨɩɢɫɚɧɧɚɹ ɜ ɩɚɬɟɧɬɟ «RU 171149» 

ɨɬ 22.05.2017 ɝɨɞɚ. 

ɉɨɥɟɡɧɚɹ ɦɨɞɟɥɶ ɨɬɧɨɫɢɬɫɹ ɤ ɭɫɬɪɨɣɫɬɜɚɦ ɬɟɪɦɨɯɢɦɢɱɟɫɤɨɣ 

ɩɟɪɟɪɚɛɨɬɤɢ ɭɝɥɟɪɨɞɫɨɞɟɪɠɚɳɢɯ ɢ ɭɝɥɟɜɨɞɨɪɨɞɫɨɞɟɪɠɚɳɢɯ ɜɟɳɟɫɬɜ ɢ 

ɦɨɠɟɬ ɛɵɬɶ ɢɫɩɨɥɶɡɨɜɚɧɚ ɞɥɹ ɩɨɥɭɱɟɧɢɹ ɝɚɡɨɨɛɪɚɡɧɵɯ ɢ ɠɢɞɤɢɯ 

ɭɝɥɟɜɨɞɨɪɨɞɧɵɯ ɩɪɨɞɭɤɬɨɜ. Ɍɟɯɧɢɱɟɫɤɢɣ ɪɟɡɭɥɶɬɚɬ ɡɚɤɥɸɱɚɟɬɫɹ ɜ 

ɩɨɜɵɲɟɧɢɢ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɩɪɨɰɟɫɫɚ ɩɟɪɟɪɚɛɨɬɤɢ ɢ ɤɚɱɟɫɬɜɚ 

ɩɨɥɭɱɚɟɦɵɯ ɩɪɨɞɭɤɬɨɜ ɡɚ ɫɱɟɬ ɜɵɫɨɤɨɫɤɨɪɨɫɬɧɨɣ ɝɥɭɛɨɤɨɣ ɬɟɪɦɨɯɢɦɢɱɟɫɤɨɣ 

ɞɟɫɬɪɭɤɰɢɢ ɫɵɪɶɹ ɛɟɡ ɞɨɫɬɭɩɚ ɤɢɫɥɨɪɨɞɚ ɜ ɫɢɥɶɧɨɡɚɤɪɭɱɟɧɧɨɦ ɜɢɯɪɟɜɨɦ 

ɩɨɬɨɤɟ ɩɪɨɞɭɤɬɨɜ ɩɢɪɨɥɢɡɚ. Ⱦɥɹ ɞɨɫɬɢɠɟɧɢɹ ɬɟɯɧɢɱɟɫɤɨɝɨ ɪɟɡɭɥɶɬɚɬɚ ɤɚɦɟɪɚ 

ɩɢɪɨɥɢɡɚ (1) ɢɦɟɟɬ ɰɢɥɢɧɞɪɢɱɟɫɤɭɸ ɮɨɪɦɭ ɢ ɫɨɨɫɧɨ ɪɚɡɦɟɳɟɧɚ ɜɧɭɬɪɢ 

ɤɨɪɩɭɫɚ ɪɟɚɤɬɨɪɚ. ȼɧɟɲɧɢɣ ɬɟɩɥɨɜɨɣ ɤɨɧɬɭɪ (4) ɤɚɦɟɪɵ ɜɵɩɨɥɧɟɧ ɜ ɜɢɞɟ 

ɪɭɛɚɲɤɢ. ɉɚɬɪɭɛɨɤ (2) ɜɜɨɞɚ ɝɚɡɨɜɡɜɟɫɢ ɜ ɤɚɦɟɪɭ ɩɢɪɨɥɢɡɚ ɢ ɩɚɬɪɭɛɨɤ (3) 

ɨɬɜɨɞɚ ɩɪɨɞɭɤɬɨɜ ɩɢɪɨɥɢɡɚ ɬɚɧɝɟɧɰɢɚɥɶɧɨ ɪɚɡɦɟɳɟɧɵ ɜ ɧɚɱɚɥɟ ɢ ɜ ɤɨɧɰɟ 

ɤɚɦɟɪɵ ɧɚ ɪɚɫɫɬɨɹɧɢɢ ɞɪɭɝ ɨɬ ɞɪɭɝɚ, ɪɚɜɧɨɦ ɫɭɦɦɟ ɬɪɟɯ ɞɢɚɦɟɬɪɨɜ ɤɚɦɟɪɵ. 
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ȼɧɭɬɪɢ ɤɚɦɟɪɵ ɩɢɪɨɥɢɡɚ ɫɨɨɫɧɨ ɩɨ ɜɫɟɣ ɞɥɢɧɟ ɪɚɡɦɟɳɟɧɚ ɬɪɭɛɚ (7) 

ɜɧɭɬɪɟɧɧɟɝɨ ɬɟɩɥɨɜɨɝɨ ɤɨɧɬɭɪɚ. ȼɨɤɪɭɝ ɬɪɭɛɵ ɧɚ ɞɥɢɧɟ ɨɬ 0 ɞɨ 30% 

ɪɚɫɫɬɨɹɧɢɹ ɦɟɠɞɭ ɬɨɪɰɟɜɵɦɢ ɫɬɟɧɤɚɦɢ ɤɚɦɟɪɵ ɪɚɫɩɨɥɨɠɟɧ ɳɟɥɟɜɨɣ ɤɨɠɭɯ-

ɡɚɜɢɯɪɢɬɟɥɶ (8) ɩɨɬɨɤɚ ɝɚɡɨɜɡɜɟɫɢ. ɍɝɨɥ ɧɚɤɥɨɧɚ ɩɪɨɞɨɥɶɧɨɣ ɨɫɢ ɪɟɚɤɬɨɪɚ 

ɨɬɧɨɫɢɬɟɥɶɧɨ ɝɨɪɢɡɨɧɬɚ ɪɟɝɭɥɢɪɭɸɬ ɜ ɩɪɟɞɟɥɚɯ ±20° ɨɬ ɥɢɧɢɢ ɝɨɪɢɡɨɧɬɚ. 4 

ɡ.ɩ. ɮ-ɥɵ, 2 ɢɥ. 

 

 

 

Ɍɚɤ ɠɟ ɧɚ ɦɚɥɨɜɚɠɧɭɸ ɪɨɥɶ ɢɦɟɟɬ ɩɪɨɰɟɫɫ ɩɟɪɟɦɟɲɢɜɚɧɢɹ. 

ɉɟɪɟɦɟɲɢɜɚɧɢɟ ɜ ɩɪɨɰɟɫɫɟ ɩɟɪɟɪɚɛɨɬɤɢ ɫɵɪɶɹ ɞɚɟɬ ɜɨɡɦɨɠɧɨɫɬɶ ɜɵɱɥɟɧɢɬɶ 

ɦɚɤɫɢɦɚɥɶɧɨ ɛɨɥɶɲɭɸ ɱɚɫɬɶ ɩɪɨɞɭɤɬɚ. ɉɨɷɬɨɦɭ ɞɚɧɧɨɦɭ ɜɨɩɪɨɫɭ 

ɧɟɨɛɯɨɞɢɦɨ ɭɞɟɥɢɬɶ ɜɧɢɦɚɧɢɟ. ȼɵɛɨɪ ɩɟɪɟɦɟɲɢɜɚɸɳɟɝɨ ɭɫɬɪɨɣɫɬɜɚ ɡɚɜɢɫɢɬ 

ɨɬ ɤɨɧɫɬɪɭɤɰɢɨɧɧɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ, ɬɚɤ ɠɟ ɨɬ ɭɫɥɨɜɢɣ ɩɪɨɬɟɤɚɧɢɹ ɩɪɨɰɟɫɫɚ. 

ȼɢɛɪɚɰɢɨɧɧɨɟ ɜɨɡɞɟɣɫɬɜɢɟ ɧɚ ɩɟɪɟɦɟɲɢɜɚɟɦɵɟ ɦɚɬɟɪɢɚɥɵ ɢ ɪɚɛɨɱɢɟ ɨɪɝɚɧɵ 

ɫɦɟɫɢɬɟɥɹ ɡɧɚɱɢɬɟɥɶɧɨ ɭɜɟɥɢɱɢɜɚɟɬ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɩɪɨɰɟɫɫɚ, ɫɧɢɠɚɟɬ 

ɷɧɟɪɝɨɟɦɤɨɫɬɶ ɢ ɭɥɭɱɚɟɬ ɤɚɱɟɫɬɜɨ ɫɦɟɫɢ. ɉɪɢ ɷɬɨɦ ɜɢɛɪɚɰɢɹ ɜ ɨɞɧɢɯ ɫɥɭɱɚɹɯ 

ɦɨɠɟɬ ɥɢɲɶ ɢɧɬɟɧɫɢɮɢɰɢɪɨɜɚɬɶ ɨɫɧɨɜɧɨɣ ɩɪɨɰɟɫɫ (ɧɚɩɪɢɦɟɪ, ɜɢɛɪɢɪɨɜɚɧɢɟ 

ɲɧɟɤɚ ɜ ɲɧɟɤɨɜɨɦ ɫɦɟɫɢɬɟɥɟ), ɜ ɞɪɭɝɢɯ – ɜɵɡɵɜɚɬɶ ɫɩɟɰɢɮɢɱɟɫɤɢɟ 

ɜɢɛɪɚɰɢɨɧɧɵɟ ɷɮɮɟɤɬɵ, ɤɨɬɨɪɵɟ ɢɫɩɨɥɶɡɭɸɬɫɹ ɞɥɹ ɩɟɪɟɦɟɲɢɜɚɧɢɹ 

(ɧɚɩɪɢɦɟɪ, ɰɢɪɤɭɥɹɰɢɨɧɧɨɟ ɜɢɛɪɨɬɪɚɧɫɩɨɪɬɢɪɨɜɚɧɢɟ ɫɦɟɫɢ ɜɧɭɬɪɢ 

ɰɢɥɢɧɞɪɢɱɟɫɤɨɝɨ ɢɥɢ ɬɨɪɨɨɛɪɚɡɧɨɝɨ ɫɨɫɭɞɚ). ɉɪɨɰɟɫɫ ɩɟɪɟɦɟɲɢɜɚɧɢɹ ɫ 

ɧɚɥɨɠɟɧɢɟɦ ɜɢɛɪɚɰɢɣ ɫɨɩɪɨɜɨɠɞɚɟɬɫɹ ɞɨɩɨɥɧɢɬɟɥɶɧɵɦɢ ɷɮɮɟɤɬɚɦɢ 
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ɪɚɡɪɭɲɟɧɢɹ ɤɨɚɝɭɥɹɰɢɨɧɧɵɯ ɫɬɪɭɤɬɭɪ, ɭɜɟɥɢɱɟɧɢɟɦ ɞɢɫɩɟɪɝɢɪɨɜɚɧɢɹ 

ɬɜɟɪɞɵɯ ɱɚɫɬɢɰ, ɬ. ɟ. ɚɤɬɢɜɢɡɚɰɢɟɣ ɫɦɟɫɢ. 

ȼɢɛɪɚɰɢɨɧɧɵɟ ɢɦɩɭɥɶɫɵ ɜɵɡɵɜɚɸɬ ɯɚɨɬɢɱɟɫɤɢɟ ɫɬɨɥɤɧɨɜɟɧɢɹ 

ɱɚɫɬɢɱɟɤ ɦɚɬɟɪɢɚɥɚ, ɪɚɡɞɟɥɟɧɢɟ ɢɯ ɩɨ ɮɨɪɦɟ, ɩɥɨɬɧɨɫɬɢ ɢ ɪɚɡɦɟɪɚɦ, 

ɪɚɡɪɭɲɟɧɢɟ ɫɥɨɠɢɜɲɢɯɫɹ ɤɨɧɝɥɨɦɟɪɚɬɨɜ,  ɭɦɟɧɶɲɟɧɢɹ ɬɪɟɧɢɹ ɱɚɫɬɢɰɚɦɢ. 

ɉɟɪɟɦɟɲɢɜɚɧɢɟ ɩɪɨɢɫɯɨɞɢɬ ɩɪɚɤɬɢɱɟɫɤɢ ɜ ɥɸɛɨɦ ɩɪɨɰɟɫɫɟ, ɝɞɟ 

ɢɫɩɨɥɶɡɭɟɬɫɹ ɜɢɛɪɚɰɢɹ. ɂɫɫɥɟɞɨɜɚɧɢɹ ɩɟɪɟɦɟɲɢɜɚɧɢɹ ɜ ɫɨɫɭɞɚɯ, 

ɩɨɞɜɟɪɝɚɟɦɵɯ ɜ ɝɨɪɢɡɨɧɬɚɥɶɧɵɯ ɫɨɫɭɞɚɯ, ɩɨɤɚɡɚɥɢ, ɱɬɨ ɢɧɬɟɧɫɢɜɧɵɣ ɩɪɨɰɟɫɫ 

ɧɚɱɢɧɚɟɬɫɹ ɬɨɥɶɤɨ ɬɨɝɞɚ, ɤɨɝɞɚ ɭɫɤɨɪɟɧɢɟ ɞɧɚ ɫɨɫɭɞɚ ɩɪɟɜɵɲɚɟɬ ɭɫɤɨɪɟɧɢɟ 

ɫɜɨɛɨɞɧɨɝɨ ɩɚɞɟɧɢɹ.  ɉɪɨɰɟɫɫ ɩɟɪɟɦɟɲɢɜɚɧɢɹ ɨɛɭɫɥɚɜɥɢɜɚɟɬɫɹ ɝɥɚɜɧɵɦ 

ɨɛɪɚɡɨɦ ɩɭɥɶɫɢɪɭɸɳɢɦ ɞɜɢɠɟɧɢɟɦ ɝɚɡɚ ɜɧɭɬɪɢ ɜɢɛɪɢɪɭɸɳɟɝɨ ɫɥɨɜɹ, 

ɤɨɬɨɪɨɟ ɜɨɡɧɢɤɚɟɬ ɜ ɪɟɡɭɥɶɬɚɬɟ ɨɛɪɚɡɨɜɚɧɢɹ ɩɨɞ ɧɢɦ ɜɚɤɭɭɦɚ ɢ 

ɮɢɥɶɬɪɨɜɚɧɢɹ ɝɚɡɚ ɱɟɪɟɡ ɫɥɨɣ ɦɚɬɟɪɢɚɥɚ. 

Ɂɚɜɢɫɢɦɨɫɬɶ ɫɤɨɪɨɫɬɢ ɰɢɪɤɭɥɹɰɢɨɧɧɨɝɨ ɞɜɢɠɟɧɢɹ ɨɬ 

ɝɪɚɧɭɥɨɦɟɬɪɢɱɟɫɤɨɝɨ ɫɨɫɬɚɜɚ ɤɨɦɩɨɧɟɧɬɨɜ ɫɦɟɫɢ ɜɵɝɥɹɞɢɬ ɫɥɟɞɭɸɳɢɦ 

ɨɛɪɚɡɨɦ: ɩɪɢ ɭɦɟɧɶɲɟɧɢɢ ɪɚɡɦɟɪɚ ɱɚɫɬɢɰ ɫɤɨɪɨɫɬɶ ɰɢɪɤɭɥɹɰɢɢ ɩɪɢ 

ɩɨɫɬɨɹɧɧɵɯ ɩɚɪɚɦɟɬɪɚɯ ɜɢɛɪɚɰɢɢ ɢ ɦɚɫɫɟ ɡɚɝɪɭɡɤɢ ɭɜɟɥɢɱɢɜɚɟɬɫɹ, ɨɞɧɚɤɨ 

ɩɨɫɥɟ ɞɨɫɬɢɠɟɧɢɹ ɱɚɫɬɢɰɚɦɢ ɪɚɡɦɟɪɚ ɦɟɧɟɟ 10 ɦɤɦ ɪɟɡɤɨ ɩɚɞɚɟɬ, ɱɬɨ ɯɨɪɨɲɨ 

ɫɨɝɥɚɫɭɟɬɫɹ ɫ ɩɪɢɧɰɢɩɚɦɢ ɜɢɛɪɨɬɪɚɧɫɩɨɪɬɢɪɨɜɚɧɢɹ.  

ɉɟɪɟɦɟɲɢɜɚɧɢɟ ɫɦɟɫɢ ɜ ɬɚɤɢɯ ɚɩɩɚɪɚɬɚɯ ɨɛɭɫɥɨɜɥɢɜɚɟɬɫɹ 

ɤɨɧɜɟɤɬɢɜɧɵɦɢ ɢ ɞɢɮɮɭɡɢɨɧɧɵɦɢ ɩɪɨɰɟɫɫɚɦɢ. ɉɟɪɜɵɟ ɜɨɡɧɢɤɚɸɬ 

ɜɫɥɟɞɫɬɜɢɟ ɨɛɳɟɝɨ ɞɜɢɠɟɧɢɹ ɜɫɟɣ ɦɚɫɫɵ ɡɚɝɪɭɡɤɢ (ɦɚɤɪɨɩɪɨɰɟɫɫɵ), ɜɬɨɪɵɟ 

ɨɛɟɫɩɟɱɢɜɚɸɬɫɹ ɜ ɪɟɡɭɥɶɬɚɬɟ ɨɬɧɨɫɢɬɟɥɶɧɨɝɨ ɞɜɢɠɟɧɢɹ ɱɚɫɬɢɰ ɫɪɟɞɵ, ɱɬɨ 

ɜɥɢɹɟɬ ɧɚ ɢɡɦɟɧɟɧɢɟ ɫɢɥ ɬɪɟɧɢɹ ɢ ɫɰɟɩɥɟɧɢɹ ɦɟɠɞɭ ɱɚɫɬɢɰɚɦɢ 

(ɦɢɤɪɨɩɪɨɰɟɫɫɵ).  

Ɉɛɚ ɜɢɞɚ ɞɜɢɠɟɧɢɹ ɢɦɟɸɬ ɛɨɥɶɲɨɟ ɡɧɚɱɟɧɢɟ ɞɥɹ ɩɟɪɟɦɟɲɢɜɚɧɢɹ: 

ɨɬɫɭɬɫɬɜɢɟ ɰɢɪɤɭɥɹɰɢɢ ɡɚɝɪɭɡɤɢ ɢ ɫɧɢɠɟɧɢɟ ɨɬɧɨɫɢɬɟɥɶɧɵɯ ɤɨɥɟɛɚɧɢɣ 

ɱɚɫɬɢɰ ɩɪɢ ɜɢɛɪɚɰɢɢ ɡɧɚɱɢɬɟɥɶɧɨ ɡɚɦɟɞɥɹɸɬ ɩɪɨɰɟɫɫ ɩɟɪɟɦɟɲɢɜɚɧɢɹ. 

Ɉɞɧɚɤɨ ɨɫɧɨɜɧɨɟ ɡɧɚɱɟɧɢɟ ɢɦɟɸɬ ɜɫɟ-ɬɚɤɢ ɨɬɧɨɫɢɬɟɥɶɧɨɟ ɞɜɢɠɟɧɢɟ ɱɚɫɬɢɰ 

ɫɦɟɫɢ ɢ ɦɢɤɪɨɬɭɪɛɭɥɟɧɬɧɨɫɬɶ ɫɥɨɟɜ, ɹɜɥɹɸɳɢɟɫɹ ɧɟɨɛɯɨɞɢɦɨɣ 
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ɩɪɟɞɩɨɫɵɥɤɨɣ ɛɵɫɬɪɨɝɨ ɩɪɨɬɟɤɚɧɢɹ ɩɪɨɰɟɫɫɚ ɩɟɪɟɦɟɲɢɜɚɧɢɹ ɢ ɨɞɧɨɣ ɢɡ 

ɨɫɧɨɜɧɵɯ ɨɫɨɛɟɧɧɨɫɬɟɣ, ɨɬɥɢɱɚɸɳɢɯ ɜɢɛɪɚɰɢɨɧɧɵɣ ɫɩɨɫɨɛ ɨɬ ɨɫɬɚɥɶɧɵɯ 

ɫɩɨɫɨɛɨɜ ɩɟɪɟɦɟɲɢɜɚɧɢɹ. Ɇɟɯɚɧɢɡɦ ɩɟɪɟɦɟɲɢɜɚɧɢɹ ɱɚɫɬɢɰ ɪɚɡɧɵɯ ɫɥɨɟɜ 

ɨɛɴɹɫɧɹɟɬɫɹ ɜɡɚɢɦɨɩɪɨɧɢɤɧɨɜɟɧɢɟɦ ɱɚɫɬɢɰ ɨɞɧɨɝɨ ɤɨɦɩɨɧɟɧɬɚ ɜ 

ɨɛɪɚɡɨɜɚɜɲɢɟɫɹ ɫɜɨɛɨɞɧɵɟ ɩɪɨɫɬɪɚɧɫɬɜɚ ɦɟɠɞɭ ɱɚɫɬɢɰɚɦɢ ɞɪɭɝɨɝɨ. 

ɉɨɪɢɫɬɨɫɬɶ ɜɢɛɪɢɪɭɸɳɟɝɨ ɫɥɨɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɜɟɥɢɱɢɧɨɣ ɭɫɤɨɪɟɧɢɹ. ɉɪɢ 

ɧɟɛɨɥɶɲɢɯ ɡɧɚɱɟɧɢɹɯ ɭɫɤɨɪɟɧɢɹ ɨɫɥɚɛɥɹɸɬɫɹ ɫɢɥɵ ɬɪɟɧɢɹ ɦɟɠɞɭ ɱɚɫɬɢɰɚɦɢ, 

ɧɨ ɨɧɢ ɧɟ ɨɬɪɵɜɚɸɬɫɹ ɨɞɧɚ ɨɬ ɞɪɭɝɨɣ, ɩɪɨɢɫɯɨɞɢɬ ɭɩɥɨɬɧɟɧɢɟ. ɉɪɢ 

ɭɫɤɨɪɟɧɢɢ ɜɵɲɟ ɤɪɢɬɢɱɟɫɤɨɝɨ ɪɚɛɨɬɚ ɷɧɟɪɝɟɬɢɱɟɫɤɢ ɧɟɰɟɥɟɫɨɨɛɪɚɡɧɚ, ɤɪɨɦɟ 

ɬɨɝɨ, ɫɭɳɟɫɬɜɭɸɬ ɨɝɪɚɧɢɱɟɧɢɹ, ɨɩɪɟɞɟɥɹɟɦɵɟ ɞɨɥɝɨɜɟɱɧɨɫɬɶɸ ɢ 

ɧɚɞɟɠɧɨɫɬɶɸ ɤɨɧɫɬɪɭɤɰɢɢ.  

ɂɧɬɟɧɫɢɮɢɤɚɰɢɹ ɤɨɧɜɟɤɬɢɜɧɨɝɨ ɬɟɩɥɨɨɛɦɟɧɚ ɩɪɨɮɢɥɢɪɨɜɚɧɢɟɦ 

ɩɨɜɟɪɯɧɨɫɬɢ ɞɚɟɬ ɡɧɚɱɢɬɟɥɶɧɨɟ ɭɜɟɥɢɱɟɧɢɟ ɪɚɛɨɱɟɣ ɡɨɧɵ.  

 

Ɋɢɫɭɧɨɤ 5. ɉɪɨɮɢɥɢɪɨɜɚɧɧɚɹ ɩɨɜɟɪɯɧɨɫɬɶ. 

Ɋɟɛɪɢɫɬɵɟ ɩɨɜɟɪɯɧɨɫɬɢ ɩɪɢɦɟɧɹɸɬ ɞɥɹ ɜɵɪɚɜɧɢɜɚɧɢɹ ɬɟɪɦɢɱɟɫɤɢɯ 

ɫɨɩɪɨɬɢɜɥɟɧɢɣ ɬɟɩɥɨɨɬɞɚɱɢ ɫ ɨɛɟɢɯ ɫɬɨɪɨɧ ɫɬɟɧɤɢ, ɤɨɝɞɚ ɨɞɧɚ ɩɨɜɟɪɯɧɨɫɬɶ 

ɫɬɟɧɤɢ ɨɦɵɜɚɟɬɫɹ ɤɚɩɟɥɶɧɨɣ ɠɢɞɤɨɫɬɶɸ ɫ ɛɨɥɶɲɢɦ ɤɨɷɮɮɢɰɢɟɧɬɨɦ 

ɬɟɩɥɨɨɬɞɚɱɢ, ɚ ɞɪɭɝɚɹ ɩɨɜɟɪɯɧɨɫɬɶ ɨɦɵɜɚɟɬɫɹ ɝɚɡɨɦ ɫ ɦɚɥɵɦ ɤɨɷɮɮɢɰɢɟɧɬɨɦ 

ɬɟɩɥɨɨɬɞɚɱɢ, ɫɨɡɞɚɸɳɢɦ ɛɨɥɶɲɨɟ ɬɟɪɦɢɱɟɫɤɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ. 

Ɉɪɟɛɪɟɧɢɟ ɫɬɟɧɤɢ ɫ ɛɨɥɶɲɢɦ ɬɟɪɦɢɱɟɫɤɢɦ ɫɨɩɪɨɬɢɜɥɟɧɢɟɦ ɩɨɡɜɨɥɹɟɬ 

ɭɜɟɥɢɱɢɬɶ ɟɟ ɩɨɜɟɪɯɧɨɫɬɶ ɫɨɩɪɢɤɨɫɧɨɜɟɧɢɹ ɫɨ ɫɪɟɞɨɣ, ɭɦɟɧɶɲɢɬɶ ɨɛɳɟɟ 

ɬɟɩɥɨɜɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɬɟɩɥɨɩɟɪɟɞɚɱɢ ɢ ɭɜɟɥɢɱɢɬɶ ɬɟɩɥɨɜɨɣ ɩɨɬɨɤ. 
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Ɍɟɦɩɟɪɚɬɭɪɚ ɢɡɦɟɧɹɟɬɫɹ ɩɨ ɜɵɫɨɬɟ ɪɟɛɟɪ; ɭ ɨɫɧɨɜɚɧɢɹ ɪɟɛɪɚ ɨɧɚ ɪɚɜɧɚ 

ɬɟɦɩɟɪɚɬɭɪɟ ɩɨɜɟɪɯɧɨɫɬɢ ɫɬɟɧɤɢ t´´ɫɬ, ɚ ɬɟɦɩɟɪɚɬɭɪɚ ɭ ɜɟɪɲɢɧɵ ɪɟɛɪɚ ɛɭɞɟɬ 

ɡɧɚɱɢɬɟɥɶɧɨ ɦɟɧɶɲɟ t´´ɫɬ (ɟɫɥɢ ɩɪɢɧɹɬɶ t1 > t2). ɉɨɷɬɨɦɭ ɭɱɚɫɬɤɢ 

ɩɨɜɟɪɯɧɨɫɬɢ ɪɟɛɪɚ ɭ ɨɫɧɨɜɚɧɢɹ ɛɭɞɭɬ ɩɟɪɟɞɚɜɚɬɶ ɛɨɥɶɲɟ ɬɟɩɥɨɬɵ, ɱɟɦ 

ɭɱɚɫɬɤɢ ɪɟɛɪɚ ɭ ɜɟɪɲɢɧɵ. Ɉɬɧɨɲɟɧɢɟ ɤɨɥɢɱɟɫɬɜɚ ɬɟɩɥɨɬɵ, ɩɟɪɟɞɚɜɚɟɦɨɣ 

ɩɨɜɟɪɯɧɨɫɬɶɸ ɪɟɛɟɪ ɜ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ Qp, ɤ ɬɟɩɥɨɬɟ, ɤɨɬɨɪɭɸ ɷɬɚ 

ɩɨɜɟɪɯɧɨɫɬɶ ɦɨɝɥɚ ɛɵ ɩɟɪɟɞɚɬɶ ɩɪɢ ɩɨɫɬɨɹɧɧɨɣ ɬɟɦɩɟɪɚɬɭɪɟ, ɪɚɜɧɨɣ 

ɬɟɦɩɟɪɚɬɭɪɟ ɭ ɨɫɧɨɜɚɧɢɹ ɪɟɛɟɪ Q ɩp, ɧɚɡɵɜɚɟɬɫɹ ɤɨɷɮɮɢɰɢɟɧɬɨɦ 

ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɪɟɛɟɪ. 

ͳ.Ͷ ʖ˃ˍˎˡ˚ˈːˋˈ ˍ ˎˋ˕ˈ˓˃˕˖˓ːˑˏ˖ ˑ˄ˊˑ˓˖ ˋ ˒ˑ˔˕˃ːˑ˅ˍ˃ ˊ˃ˇ˃˚ ˍ ˅˞˒˖˔ˍːˑˌ 
ˍ˅˃ˎˋ˗ˋˍ˃˙ˋˑːːˑˌ ˓˃˄ˑ˕ˈ 

 

Ɍɚɤ ɤɚɤ ɧɚɢɛɨɥɟɟ ɨɩɚɫɧɵɦɢ ɡɚɝɪɹɡɧɢɬɟɥɹɦɢ ɨɤɪɭɠɚɸɳɟɣ ɩɪɢɪɨɞɵ 

ɹɜɥɹɸɬɫɹ ɧɟɮɬɟɫɨɞɟɪɠɚɳɢɟ ɨɬɯɨɞɵ – ɧɟɮɬɹɧɵɟ ɲɥɚɦɵ. ɗɬɨ ɫɥɨɠɧɵɟ 

ɮɢɡɢɤɨ-ɯɢɦɢɱɟɫɤɢɟ ɫɦɟɫɢ, ɫɨɫɬɨɹɳɢɟ ɢɡ ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ, ɜɨɞɵ ɢ 

ɦɟɯɚɧɢɱɟɫɤɢɯ ɩɪɢɦɟɫɟɣ, ɤ ɤɨɬɨɪɵɦ ɨɬɧɨɫɹɬɫɹ ɝɥɢɧɚ, ɩɟɫɨɤ, ɨɤɢɫɥɵ ɦɟɬɚɥɥɨɜ. 

ɇɟɮɬɟɲɥɚɦɵ ɹɜɥɹɸɬɫɹ ɚɧɨɦɚɥɶɧɨ ɭɫɬɨɣɱɢɜɵɦɢ ɷɦɭɥɶɫɢɹɦɢ, ɤɨɬɨɪɵɟ 

ɩɨɫɬɨɹɧɧɨ ɢɡɦɟɧɹɸɬɫɹ ɩɨɞ ɜɨɡɞɟɣɫɬɜɢɟɦ ɚɬɦɨɫɮɟɪɵ ɢ ɪɚɡɥɢɱɧɵɯ ɩɪɨɰɟɫɫɨɜ, 

ɩɪɨɬɟɤɚɸɳɢɯ ɜ ɧɢɯ. Ɉɛɪɚɡɭɸɬɫɹ ɨɧɢ, ɤɚɤ ɩɪɚɜɢɥɨ, ɩɪɢ ɨɱɢɫɬɤɟ ɫɬɨɱɧɵɯ ɜɨɞ, 

ɜ ɩɪɨɰɟɫɫɟ ɛɭɪɟɧɢɹ, ɩɨɞɝɨɬɨɜɤɢ ɧɟɮɬɢ, ɩɪɢ ɨɱɢɫɬɤɟ ɪɟɡɟɪɜɭɚɪɨɜ, ɜɨ ɜɪɟɦɹ 

ɪɟɦɨɧɬɚ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɚ ɬɚɤɠɟ ɨɬ ɜɫɟɜɨɡɦɨɠɧɵɯ ɚɜɚɪɢɣ. 

ɇɚ ɞɚɧɧɵɣ ɦɨɦɟɧɬ ɢɡɜɟɫɬɧɵ ɧɟɫɤɨɥɶɤɨ ɦɟɬɨɞɨɜ ɭɬɢɥɢɡɚɰɢɢ: 

ɏɢɦɢɱɟɫɤɢɣ ɦɟɬɨɞ ɢɦɟɟɬ ɧɟɞɨɫɬɚɬɤɢ, ɭɝɥɟɜɨɞɨɪɨɞɧɚɹ ɫɨɫɬɚɜɥɹɸɳɚɹ ɧɟ 

ɭɬɢɥɢɡɢɪɭɟɬɫɹ, ɬɚɤ ɠɟ ɜɵɫɨɤɚɹ ɫɬɨɢɦɨɫɬɶ ɪɟɚɝɟɧɬɚ ɢ ɛɨɥɶɲɨɟ ɤɨɥɢɱɟɫɬɜɨ 

ɢɫɩɨɥɶɡɭɟɦɨɝɨ ɪɟɚɝɟɧɬɚ. ȼ ɛɢɨɥɨɝɢɱɟɫɤɨɦ ɦɟɬɨɞɟ ɧɟɞɨɫɬɚɬɤɨɦ ɹɜɥɹɟɬɫɹ 

ɨɝɪɚɧɢɱɟɧɢɟ ɤɨɧɤɪɟɬɧɵɦɢ ɭɫɥɨɜɢɹɦɢ ɩɪɢɦɟɧɟɧɢɹ: ɞɢɚɩɚɡɨɧɨɦ ɚɤɬɢɜɧɨɫɬɢ 

ɛɢɨɩɪɟɩɚɪɚɬɨɜ, ɬɟɦɩɟɪɚɬɭɪɨɣ, ɤɢɫɥɨɬɧɨɫɬɶɸ ɬɨɥɳɢɧɨɣ ɧɟɮɬɟɡɚɝɪɹɡɧɟɧɢɹ, 

ɚɷɪɨɛɧɵɦɢ ɭɫɥɨɜɢɹɦɢ. ȼ ɮɢɡɢɱɟɫɤɨɦ ɦɟɬɨɞɟ, ɤɚɡɚɥɨɫɶ ɛɵ ɫɚɦɨɦ ɩɪɨɫɬɨɦ 

ɫɭɳɟɫɬɜɭɟɬ ɨɞɢɧ ɛɨɥɶɲɨɣ ɧɟɞɨɫɬɚɬɨɤ, ɫɤɨɪɨɫɬɶ ɢ ɧɟ ɩɨɥɧɨɬɚ ɭɬɢɥɢɡɚɰɢɢ.  
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ȼ ɬɟɪɦɢɱɟɫɤɨɦ ɦɟɬɨɞɟ, ɚ ɢɦɟɧɧɨ ɩɢɪɨɥɢɡɟ ɟɫɬɶ ɫɨɜɨɤɭɩɧɨɫɬɶ 

ɧɟɞɨɫɬɚɸɳɢɯ ɩɪɟɞɵɞɭɳɢɦ ɦɟɬɨɞɚɦ ɩɪɟɢɦɭɳɟɫɬɜɨ. ɉɪɨɰɟɫɫ ɡɚɤɪɵɬɨɝɨ ɬɢɩɚ 

ɢ ɫ ɧɟ ɩɪɹɦɵɦ ɧɚɝɪɟɜɨɦ. ȼ ɦɢɪɟ ɷɬɨɬ ɦɟɬɨɞ ɩɨɥɶɡɭɟɬɫɹ ɛɨɥɶɲɨɣ 

ɩɨɩɭɥɹɪɧɨɫɬɶɸ. Ȼɵɥɨ ɫɨɡɞɚɧɨ ɦɧɨɠɟɫɬɜɨ ɭɫɬɪɨɣɫɬɜ, ɭɫɬɚɧɨɜɨɤ ɞɥɹ ɩɪɨɰɟɫɫɚ 

ɩɢɪɨɥɢɡɚ ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ, ɬɟɦ ɫɚɦɵɦ ɹɜɥɹɟɬɫɹ ɚɤɬɭɚɥɶɧɨɣ. ɇɨ ɝɥɚɜɧɵɦ 

ɨɛɪɚɡɨɦ ɧɟ ɛɵɥɚ ɪɟɲɟɧɚ ɡɚɞɚɱɚ ɩɨɥɧɨɝɨ ɪɚɡɥɨɠɟɧɢɹ ɫɵɪɶɹ ɧɚ ɩɪɨɞɭɤɬɵ. 

Ɉɞɧɨɣ ɢɡ ɩɪɨɛɥɟɦ ɹɜɥɹɟɬɫɹ ɩɨɞɚɱɚ ɫɵɪɶɹ ɜ ɫɚɦ ɪɟɚɤɬɨɪ. Ɍɚɤ ɠɟ ɫɭɳɟɫɬɜɭɟɬ 

ɩɪɨɛɥɟɦɚ ɩɨɞɚɱɢ ɤɚɬɚɥɢɡɚɬɨɪɚ ɜ ɪɟɚɤɬɨɪ, ɤɨɬɨɪɵɟ ɩɨɜɵɫɹɬ ɫɤɨɪɨɫɬɶ ɪɟɚɤɰɢɢ 

ɢ ɩɨɡɜɨɥɹɬ ɩɪɨɞɭɤɬɢɜɧɟɟ ɪɚɡɞɟɥɹɬɶ ɧɚ ɧɟɨɛɯɨɞɢɦɵɟ ɤɨɦɩɨɧɟɧɬɵ. 

ȼ ɪɹɞɟ ɫɭɳɟɫɬɜɭɸɳɢɯ ɭɫɬɚɧɨɜɨɤ ɩɨ ɩɟɪɟɪɚɛɨɬɤɟ ɭɝɥɟɜɨɞɨɪɨɞɧɵɯ 

ɨɬɯɨɞɨɜ ɫɭɳɟɫɬɜɭɟɬ ɪɹɞ ɫɭɳɟɫɬɜɟɧɧɵɯ ɧɟɞɨɫɬɚɬɤɨɜ. Ɉɞɢɧ ɢɡ ɬɚɤɢɯ ɹɜɥɹɟɬɫɹ 

ɧɟɩɨɥɧɚɹ ɩɟɪɟɪɚɛɨɬɤɚ ɫɵɪɶɹ. Ɍɚɤ ɠɟ ɧɟɨɛɯɨɞɢɦɨ ɪɟɲɢɬɶ ɪɚɫɩɪɨɫɬɪɚɧёɧɧɭɸ 

ɩɪɨɛɥɟɦɭ ɧɟɰɟɥɟɫɨɨɛɪɚɡɧɨɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɪɟɚɤɬɨɪɨɜ, ɚ ɢɦɟɧɧɨ 

ɞɨɪɨɝɨɫɬɨɹɳɟɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɤɨɬɨɪɨɟ ɜ ɫɜɨɸ ɨɱɟɪɟɞɶ ɭɜɟɥɢɱɢɜɚɟɬ 

ɫɬɨɢɦɨɫɬɶ ɩɪɨɞɭɤɬɚ. Ʉɚɱɟɫɬɜɨ ɡɚɝɪɭɡɤɢ ɫɵɪɶɹ ɧɟɞɨɨɰɟɧɟɧɨ ɢ ɧɟ ɞɨ ɤɨɧɰɚ 

ɢɡɭɱɟɧɵ. ɗɮɮɟɤɬɢɜɧɨɟ ɩɟɪɟɦɟɲɢɜɚɧɢɟ ɫɵɪɶɹ ɞɚɟɬ ɜɨɡɦɨɠɧɨɫɬɶ 

ɦɚɤɫɢɦɚɥɶɧɨ ɩɟɪɟɪɚɛɨɬɚɬɶ ɫɵɪɶɟ ɢ ɢɫɤɥɸɱɢɬɶ ɜɨɡɦɨɠɧɨɫɬɶ ɩɨɹɜɥɟɧɢɹ 

ɩɨɛɨɱɧɵɯ ɩɪɨɞɭɤɬɨɜ. 

ɐɟɥɶ 

ɋɨɡɞɚɧɢɟ ɬɟɪɦɨɯɢɦɢɱɟɫɤɨɝɨ ɪɟɚɤɬɨɪɚ ɞɥɹ ɩɟɪɟɪɚɛɨɬɤɢ 

ɭɝɥɟɜɨɞɨɪɨɞɧɵɯ ɨɬɯɨɞɨɜ, ɯɚɪɚɤɬɟɪɢɡɭɸɳɟɣɫɹ  ɷɮɮɟɤɬɢɜɧɵɦ  

ɩɪɟɨɛɪɚɡɨɜɚɧɢɟɦ ɢɫɯɨɞɧɨɝɨ ɫɵɪɶɹ ɢ ɜɵɫɨɤɢɦ ɜɵɯɨɞɨɦ ɩɨɥɟɡɧɵɯ ɩɪɨɞɭɤɬɨɜ. 

Ɂɚɞɚɱɢ 

ɉɪɨɚɧɚɥɢɡɢɪɨɜɚɬɶ ɫɭɳɟɫɬɜɭɸɳɢɟ ɦɟɬɨɞɵ ɩɟɪɟɪɚɛɨɬɤɢ 

ɭɝɥɟɜɨɞɨɪɨɞɧɵɯ ɨɬɯɨɞɨɜ 

ɉɪɨɜɟɫɬɢ ɨɰɟɧɤɭ ɬɟɯɧɢɱɟɫɤɨɝɨ ɭɪɨɜɧɹ ɢ ɬɟɧɞɟɧɰɢɢ ɪɚɡɜɢɬɢɹ 

ɨɛɨɪɭɞɨɜɚɧɢɹ ɞɥɹ ɭɬɢɥɢɡɚɰɢɢ ɭɝɥɟɜɨɞɨɪɨɞɧɵɯ ɨɬɯɨɞɨɜ. 

Ɋɚɡɪɚɛɨɬɚɬɶ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɣ ɪɟɚɤɬɨɪ ɩɢɪɨɥɢɡɚ. 

Ɋɚɡɪɚɛɨɬɚɬɶ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɟ ɭɫɬɪɨɣɫɬɜɨ ɩɨ ɜɜɨɞɭ ɤɚɬɚɥɢɡɚɬɨɪɚ. 
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ɉɪɨɜɟɫɬɢ ɚɧɚɥɢɡ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɟɪɟɪɚɛɨɬɤɢ ɭɝɥɟɜɨɞɨɪɨɞ ɫɨɞɟɪɠɚɳɢɯ 

ɨɬɯɨɞɨɜ ɩɪɟɞɥɚɝɚɟɦɨɣ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɭɫɬɚɧɨɜɤɨɣ. 

ɇɚɭɱɧɚɹ ɧɨɜɢɡɧɚ 

ɇɚɭɱɧɚɹ ɧɨɜɢɡɧɚ ɪɚɛɨɬɵ ɞɢɫɫɟɪɬɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ ɡɚɤɥɸɱɚɟɬɫɹ ɜ 

ɫɥɟɞɭɸɳɟɦ:  

Ɋɚɡɪɚɛɨɬɤɚ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɪɟɚɤɬɨɪɚ ɩɢɪɨɥɢɡɚ, ɩɨɡɜɨɥɹɸɳɟɝɨ 

ɦɚɤɫɢɦɚɥɶɧɨ ɩɟɪɟɪɚɛɚɬɵɜɚɬɶ ɫɵɪɶɟ ɫ ɜɵɫɨɤɢɦɢ ɯɢɦɢɱɟɫɤɢɦɢ ɩɨɤɚɡɚɬɟɥɹɦɢ 

ɍɩɪɨɳɟɧɢɟ ɭɡɥɨɜɨɣ ɫɢɫɬɟɦɵ ɞɥɹ ɩɨɜɵɲɟɧɢɹ ɧɚɞɟɠɧɨɫɬɢ ɪɚɛɨɬɵ 

ɭɫɬɚɧɨɜɤɢ. 

ɂɡɦɟɧɟɧɢɟ ɤɨɧɫɬɪɭɤɰɢɨɧɧɨɝɨ ɦɚɬɟɪɢɚɥɚ ɞɥɹ ɭɜɟɥɢɱɟɧɢɹ 

ɢɡɧɨɫɨɫɬɨɣɤɨɫɬɢ. 
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ʹ ʒˎ˃˅˃ – Эˍ˔˒ˈ˓ˋˏˈː˕˃ˎ˟ː˞ˈ ˋ˔˔ˎˈˇˑ˅˃ːˋˢ ˒ˑˎ˖˚ˈːˋˢ 
ː˃ːˑ˅ˑˎˑˍːˋ˔˕ˑˆˑ ˖ˆˎˈ˓ˑˇ˃ ˏˈ˕ˑˇˑˏ ˒ˋ˓ˑˎˋˊ˃ 

 

2.1.1.  ʤˋˏˋˊˏ ˒ˑˎ˖˚ˈːˋˢ ː˃ːˑ˅ˑˎˑˍːˋ˔˕ˑˆˑ ˖ˆˎˈ˓ˑˇ˃ 

 

ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɛɨɥɶɲɨɟ ɜɧɢɦɚɧɢɟ ɭɞɟɥɹɟɬɫɹ ɚɥɶɬɟɪɧɚɬɢɜɧɨɦɭ 

ɫɩɨɫɨɛɭ ɩɨɥɭɱɟɧɢɹ ɧɚɧɨɦɚɬɟɪɢɚɥɚ ɩɭɬɟɦ ɩɢɪɨɥɢɡɚ ɭɝɥɟɜɨɞɨɪɨɞɨɜ, 

ɩɪɟɢɦɭɳɟɫɬɜɟɧɧɨ ɦɟɬɚɧɚ, ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɤɚɬɚɥɢɡɚɬɨɪɨɜ ɫɨɞɟɪɠɚɳɢɯ 

ɦɟɬɚɥɥɵ VIII ɝɪɭɩɩɵ []. ɉɪɢɦɟɧɟɧɢɟ ɤɚɬɚɥɢɡɚɬɨɪɨɜ ɩɨɡɜɨɥɹɟɬ ɡɧɚɱɢɬɟɥɶɧɨ 

ɫɧɢɡɢɬɶ ɬɟɦɩɟɪɚɬɭɪɭ ɩɪɨɰɟɫɫɚ ɩɢɪɨɥɢɡɚ (ɞɨ 500-800°ɋ) ɢ ɭɫɬɪɚɧɢɬɶ 

ɧɟɤɨɧɬɪɨɥɢɪɭɟɦɵɣ ɩɪɨɰɟɫɫ ɨɛɪɚɡɨɜɚɧɢɹ ɨɬɥɨɠɟɧɢɣ ɭɝɥɟɪɨɞɚ ɧɚ ɷɥɟɦɟɧɬɚɯ 

ɪɟɚɤɬɨɪɚ. 

ȿɞɢɧɫɬɜɟɧɧɵɦ ɝɚɡɨɨɛɪɚɡɧɵɦɢ ɩɪɨɞɭɤɬɚɦɢ ɪɟɚɤɰɢɢ ɹɜɥɹɸɬɫɹ ɜɨɞɨɪɨɞ 

ɢ ɦɟɬɚɧ. ɉɨɷɬɨɦɭ, ɜ ɨɛɳɟɦ ɜɢɞɟ, ɞɚɧɧɵɣ ɩɪɨɰɟɫɫ ɨɩɢɫɵɜɚɟɬɫɹ ɭɪɚɜɧɟɧɢɟɦ: 

4 22 ( 74.9 / )СН С Н Н ɤДж ɦоɥь      

ɇɟɨɛɯɨɞɢɦɨ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɭɝɥɟɪɨɞ ɩɪɢ ɨɫɭɳɟɫɬɜɥɟɧɢɢ ɞɚɧɧɨɝɨ 

ɩɪɨɰɟɫɫɚ ɨɛɪɚɡɭɟɬɫɹ ɬɨɥɶɤɨ ɧɚ ɤɚɬɚɥɢɡɚɬɨɪɟ ɜ ɜɢɞɟ ɧɚɧɨɜɨɥɨɤɨɧ ɢɥɢ 

ɧɚɧɨɬɪɭɛɨɤ ɝɪɚɮɢɬɨɩɨɞɨɛɧɨɣ ɫɬɪɭɤɬɭɪɵ ɢ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɰɟɧɧɵɣ 

ɩɨɛɨɱɧɵɣ ɩɪɨɞɭɤɬ [4]. Ɉɛɥɚɞɚɹ ɭɧɢɤɚɥɶɧɵɦɢ ɮɢɡɢɤɨ-ɯɢɦɢɱɟɫɤɢɦɢ 

ɫɜɨɣɫɬɜɚɦɢ, ɤɚɬɚɥɢɬɢɱɟɫɤɢɣ ɧɚɧɨɜɨɥɨɤɧɢɫɬɵɣ ɭɝɥɟɪɨɞ (ɇȼɍ) ɢɦɟɟɬ 

ɩɟɪɫɩɟɤɬɢɜɵ ɩɪɢɦɟɧɟɧɢɹ ɜ ɪɚɡɥɢɱɧɵɯ ɨɛɥɚɫɬɹɯ ɧɚɭɤɢ ɢ ɬɟɯɧɢɤɢ. 

Ɉɞɧɨɣ ɢɡ ɧɚɢɛɨɥɟɟ ɲɢɪɨɤɨ ɪɚɫɫɦɚɬɪɢɜɚɟɦɵɯ ɪɟɚɤɰɢɣ ɜ ɥɢɬɟɪɚɬɭɪɟ 

ɹɜɥɹɟɬɫɹ ɪɟɚɤɰɢɹ ɪɚɡɥɨɠɟɧɢɹ ɦɟɬɚɧɚ ɧɚ ɧɚɧɟɫɟɧɧɵɯ ɤɚɬɚɥɢɡɚɬɨɪɚɯ, 

ɫɨɞɟɪɠɚɳɢɯ ɜ ɤɚɱɟɫɬɜɟ ɚɤɬɢɜɧɨɝɨ ɤɨɦɩɨɧɟɧɬɚ ɧɚɧɨɱɚɫɬɢɰɵ Ni ɢɥɢ Fɟ, ɫ 

ɩɨɥɭɱɟɧɢɟɦ ɜɨɞɨɪɨɞɚ ɢ ɇȼɍ. Ⱦɨɤɚɡɚɧɨ, ɱɬɨ Ni-ɫɨɞɟɪɠɚɳɢɟ ɤɚɬɚɥɢɡɚɬɨɪɵ 

ɧɚɢɛɨɥɟɟ ɷɮɮɟɤɬɢɜɧɵ ɩɪɢ ɩɪɨɜɟɞɟɧɢɢ ɩɪɨɰɟɫɫɚ ɪɚɡɥɨɠɟɧɢɹ ɦɟɬɚɧɚ ɜ 

ɞɢɚɩɚɡɨɧɟ ɬɟɦɩɟɪɚɬɭɪ 460-580°ɋ [], ɩɪɢ ɛɨɥɟɟ ɜɵɫɨɤɢɯ ɬɟɦɩɟɪɚɬɭɪɚɯ ɨɧɢ 

ɨɱɟɧɶ ɛɵɫɬɪɨ ɞɟɡɚɤɬɢɜɢɪɭɸɬɫɹ ɢ ɧɟ ɩɨɡɜɨɥɹɸɬ ɩɨɥɭɱɚɬɶ ɜɵɫɨɤɢɟ 

ɤɨɧɰɟɧɬɪɚɰɢɢ ɜɨɞɨɪɨɞɚ. ȼ ɨɬɥɢɱɢɟ ɨɬ ɤɚɬɚɥɢɡɚɬɨɪɨɜ ɧɚ ɨɫɧɨɜɟ Ni, Fɟ-

ɫɨɞɟɪɠɚɳɢɟ ɤɚɬɚɥɢɡɚɬɨɪɵ ɩɨɡɜɨɥɹɸɬ ɷɮɮɟɤɬɢɜɧɨ ɪɚɡɥɚɝɚɬɶ ɦɟɬɚɧ ɧɚ 
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ɜɨɞɨɪɨɞ ɢ ɭɝɥɟɪɨɞ ɩɪɢ 650-840°ɋ, ɧɨ ɩɪɢ ɷɬɨɦ ɢɦɟɸɬ ɢɯ ɜɪɟɦɹ ɠɢɡɧɢ, ɤɚɤ 

ɩɪɚɜɢɥɨ, ɧɟ ɩɪɟɜɵɲɚɟɬ 16 ɱɚɫɨɜ. ɉɨɷɬɨɦɭ ɫɭɦɦɚɪɧɵɟ ɜɵɯɨɞɵ ɤɚɤ ɜɨɞɨɪɨɞɚ, 

ɬɚɤ ɭɝɥɟɪɨɞɚ ɡɚ ɩɟɪɢɨɞ ɪɟɚɤɰɢɢ ɞɨ ɩɨɥɧɨɣ ɞɟɡɚɤɬɢɜɚɰɢɢ ɤɚɬɚɥɢɡɚɬɨɪɚ 

ɨɤɚɡɵɜɚɸɬɫɹ ɧɟɜɵɫɨɤɢɦ. Cɫɭɦɦɚɪɧɵɣ ɜɵɯɨɞ ɜɨɞɨɪɨɞɚ, ɩɨɥɭɱɚɟɦɨɝɨ 

ɩɢɪɨɥɢɡɨɦ ɦɟɬɚɧɚ ɧɚ Fɟ/Ⱥl2Ɉ3 ɤɚɬɚɥɢɡɚɬɨɪɟ ɩɪɢ 650-840°ɋ ɫɨɫɬɚɜɥɹɟɬ 418 

ɦɨɥɶ ɇ2/ɦɨɥɶ Fɟ (7.4 ɦɨɥɶ ɇ2/ɝ Fɟ), ɬɨɝɞɚ ɤɚɤ ɩɪɢ ɩɢɪɨɥɢɡɟ ɦɟɬɚɧɚ ɧɚ 

ɤɚɬɚɥɢɡɚɬɨɪɟ Ni/SiO2 ɩɪɢ 400°ɋ ɜɵɯɨɞ ɜɨɞɨɪɨɞɚ ɞɨɫɬɢɝɚɟɬ 4802 ɦɨɥɶ 

ɇ2/ɦɨɥɶ Ni (81.8 ɦɨɥɶ ɇ2/ȽNi) [5]. 

Ⱥɧɚɥɢɡ ɥɢɬɟɪɚɬɭɪɵ ɩɨɤɚɡɵɜɚɟɬ, ɱɬɨ ɞɨɛɚɜɥɟɧɢɟ ɜɬɨɪɨɝɨ ɦɟɬɚɥɥɚ 

ɩɨɡɜɨɥɹɟɬ ɭɥɭɱɲɢɬɶ ɚɤɬɢɜɧɨɫɬɶ ɢ ɪɟɫɭɪɫ Ni-ɫɨɞɟɪɠɚɳɟɝɨ ɤɚɬɚɥɢɡɚɬɨɪɚ. ɉɪɢ 

ɷɬɨɦ ɜɨɡɪɚɫɬɚɟɬ ɫɬɟɩɟɧɶ ɩɪɟɜɪɚɳɟɧɢɹ ɦɟɬɚɧɚ ɢ, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, 

ɤɨɧɰɟɧɬɪɚɰɢɹ ɜɨɞɨɪɨɞɚ ɜ ɩɪɨɞɭɤɬɚɯ ɪɟɚɤɰɢɢ. ɇɚɢɛɨɥɶɲɚɹ ɫɬɟɩɟɧɶ 

ɩɪɟɜɪɚɳɟɧɢɹ ɦɟɬɚɧɚ ɞɨɫɬɢɝɚɟɬɫɹ ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɛɢɦɟɬɚɥɥɢɱɟɫɤɢɯ Ni-Ɋd 

ɤɚɬɚɥɢɡɚɬɨɪɨɜ. ɂɡɜɟɫɬɧɨ, ɱɬɨ ɜɪɟɦɹ ɠɢɡɧɢ ɤɚɬɚɥɢɡɚɬɨɪɚ Ɋd-Ni/Ⱥ12Ɉɡ ɩɪɢ 

700°ɋ ɭɜɟɥɢɱɢɜɚɟɬɫɹ ɞɨ 47 ɱɚɫɨɜ, ɦɚɤɫɢɦɚɥɶɧɚɹ ɤɨɧɜɟɪɫɢɹ ɦɟɬɚɧɚ 

ɫɨɫɬɚɜɥɹɟɬ -45%, ɚ ɜɵɯɨɞ ɜɨɞɨɪɨɞɚ ɩɪɢ ɷɬɨɦ — 20597 ɦɨɥɶ ɇ2/ɦɨɥɶ (Ɋd+Ni) 

(127.7 ɦɨɥɶ ɇ2/ɝ (Ɋd+Ni)). ɇɟɫɦɨɬɪɹ ɧɚ ɫɬɨɥɶ ɜɵɫɨɤɢɟ ɩɨɤɚɡɚɬɟɥɢ 

ɛɢɦɟɬɚɥɥɢɱɟɫɤɢɟ Ni-Ɋd ɤɚɬɚɥɢɡɚɬɨɪɵ ɜɫɟ ɠɟ ɨɛɥɚɞɚɸɬ ɫɭɳɟɫɬɜɟɧɧɵɦ 

ɧɟɞɨɫɬɚɬɤɨɦ — ɜɵɫɨɤɨɣ ɫɬɨɢɦɨɫɬɶɸ. ȼ ɫɜɹɡɢ ɫ ɷɬɢɦ, ɛɨɥɟɟ ɩɟɪɫɩɟɤɬɢɜɧɨ 

ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɜ ɤɚɱɟɫɬɜɟ ɜɬɨɪɨɝɨ ɦɟɬɚɥɥɚ ɛɨɥɟɟ ɞɟɲɟɜɨɣ ɦɟɞɢ. Ɍɚɤ, 

ɧɚɩɪɢɦɟɪ, ɜ ɪɚɛɨɬɟ [] ɩɨɤɚɡɚɧɨ, ɱɬɨ ɛɨɥɟɟ ɜɵɫɨɤɭɸ ɚɤɬɢɜɧɨɫɬɶ ɢ ɛɨɥɟɟ 

ɩɪɨɞɨɥɠɢɬɟɥɶɧɵɦ ɜɪɟɦɟɧɟɦ ɠɢɡɧɢ ɜ ɪɟɚɤɰɢɢ ɪɚɡɥɨɠɟɧɢɹ ɦɟɬɚɧɚ, ɩɨ 

ɫɪɚɜɧɟɧɢɸ ɫ Ni ɤɚɬɚɥɢɡɚɬɨɪɚɦɢ, ɨɛɥɚɞɚɸɬ ɤɚɬɚɥɢɡɚɬɨɪɵ ɧɚ ɨɫɧɨɜɟ ɫɩɥɚɜɚ 

Ni-ɋu. Ɇɚɤɫɢɦɚɥɶɧɚɹ ɤɨɧɜɟɪɫɢɹ ɦɟɬɚɧɚ ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɷɬɢɯ 

ɤɚɬɚɥɢɡɚɬɨɪɨɜ ɞɨɫɬɢɝɚɟɬ 40% ɩɪɢ 675°ɋ, ɚ ɜɵɯɨɞ ɜɨɞɨɪɨɞɚ 6850 ɦɨɥɶ 

ɇ2/ɦɨɥɶ № (116.6 ɦɨɥɶ ɇ2 / ɝ Ni). 

ȼ ɤɚɱɟɫɬɜɟ ɫɵɪɶɹ ɞɥɹ ɩɨɥɭɱɟɧɢɹ ɜɨɞɨɪɨɞɚ ɦɨɝɭɬ ɛɵɬɶ ɢɫɩɨɥɶɡɨɜɚɧɵ 

ɭɝɥɟɜɨɞɨɪɨɞɵ ɬɹɠɟɥɟɟ ɦɟɬɚɧɚ (ɋ2-ɋ4). ȼ ɪɹɞɟ ɪɚɛɨɬ ɨɬɦɟɱɟɧɚ ɜɨɡɦɨɠɧɨɫɬɶ 

ɩɨɥɭɱɟɧɢɹ ɜɨɞɨɪɨɞɚ ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɬɚɤɢɯ ɭɝɥɟɜɨɞɨɪɨɞɨɜ, ɤɚɤ ɩɪɨɩɚɧɚ, 

ɛɭɬɚɧɚ, ɷɬɚɧɚ, ɷɬɢɥɟɧɚ ɢ ɚɰɟɬɢɥɟɧɚ []. ɂɡɜɟɫɬɧɵ ɪɚɛɨɬɵ, ɜ ɤɨɬɨɪɵɯ 
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ɪɚɫɫɦɚɬɪɢɜɚɟɬɫɹ ɜɨɩɪɨɫ ɨ ɩɪɢɦɟɧɟɧɢɢ ɜ ɤɚɱɟɫɬɜɟ ɢɫɯɨɞɧɨɝɨ ɫɵɪɶɹ ɞɥɹ 

ɩɨɥɭɱɟɧɢɹ ɜɨɞɨɪɨɞɚ ɢ ɇȼɍ ɧɟ ɬɨɥɶɤɨ ɫɩɟɰɢɚɥɶɧɨ ɩɪɢɝɨɬɨɜɥɟɧɧɵɯ ɝɚɡɨɜɵɯ 

ɫɦɟɫɟɣ, ɧɨ ɬɚɤɠɟ ɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ [], ɢ ɩɨɩɭɬɧɵɯ ɧɟɮɬɹɧɵɯ ɝɚɡɨɜ []. 

Ɋɚɡɥɨɠɟɧɢɟ ɭɝɥɟɜɨɞɨɪɨɞɨɜ ɋ2-ɋ4 ɧɚ Ni-ɫɨɞɟɪɠɚɳɢɯ ɤɚɬɚɥɢɡɚɬɨɪɚɯ ɫ 

ɩɨɥɭɱɟɧɢɟɦ ɜɵɫɨɤɢɯ ɜɵɯɨɞɨɜ ɜɨɞɨɪɨɞɚ ɢ ɇȼɍ ɩɪɨɢɫɯɨɞɢɬ ɛɨɥɟɟ ɧɢɡɤɢɯ 

ɬɟɦɩɟɪɚɬɭɪɚɯ (500-650°ɋ) ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɪɚɡɥɨɠɟɧɢɟɦ ɦɟɬɚɧɚ. ɇɚɩɪɢɦɟɪ, 

ɜɵɯɨɞ ɜɨɞɨɪɨɞɚ ɩɪɢ ɩɢɪɨɥɢɡɟ ɩɪɨɩɚɧɚ ɧɚ Ni-Ɋd ɤɚɬɚɥɢɡɚɬɨɪɟ ɩɪɢ 600°ɋ 

ɦɨɠɟɬ ɞɨɫɬɢɝɚɬɶ 1550 ɦɨɥɶ ɇ2/ɦɨɥɶ (Ni+Ɋd) (26.4 ɦɨɥɶ ɇ2/ɝ Ni+Ɋd)) [], ɚ ɩɪɢ 

ɩɢɪɨɥɢɡɟ ɷɬɢɥɟɧɚ - 17375 ɦɨɥɶ ɇ2/ɦɨɥɶ № (296 ɦɨɥɶ ɇ2/ɝ Ni) []. Ɉɬɦɟɱɟɧɧɵɟ 

ɪɚɛɨɬɵ ɭɤɚɡɵɜɚɸɬ ɬɚɤɠɟ ɧɚ ɜɨɡɦɨɠɧɨɫɬɶ ɫɟɥɟɤɬɢɜɧɨɝɨ ɪɚɡɥɨɠɟɧɢɹ 

ɭɝɥɟɜɨɞɨɪɨɞɨɜ ɋ2-ɋ4 ɧɚ ɜɨɞɨɪɨɞ ɢ ɭɝɥɟɪɨɞ ɫ ɨɛɪɚɡɨɜɚɧɢɟɦ ɝɚɡɨɜɵɯ ɫɦɟɫɟɣ ɫ 

ɜɵɫɨɤɢɦɢ ɨɬɧɨɲɟɧɢɹɦɢ ɇ2:ɋɇ4. Ɍɟɦ ɧɟ ɦɟɧɟɟ, ɧɟɫɦɨɬɪɹ ɧɚ ɜɵɫɨɤɢɟ 

ɡɧɚɱɟɧɢɹ ɫɬɟɩɟɧɢ ɩɪɟɜɪɚɳɟɧɢɹ ɢɫɯɨɞɧɵɯ ɭɝɥɟɜɨɞɨɪɨɞɨɜ (ɛɥɢɡɤɢɯ ɤ 100%), 

ɚɜɬɨɪɚɦ ɭɤɚɡɚɧɧɵɦ ɜɵɲɟ ɪɚɛɨɬ ɧɟ ɭɞɚɥɨɫɶ ɩɨɥɭɱɢɬɶ ɜɵɫɨɤɢɯ ɨɬɧɨɲɟɧɢɣ 

ɇ2:ɋɇ4 ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɚɯ ɧɢɠɟ 700°ɋ ɜ ɬɟɱɟɧɢɟ ɞɥɢɬɟɥɶɧɨɝɨ ɜɪɟɦɟɧɢ. Ʉɪɨɦɟ 

ɬɨɝɨ, ɧɟ ɨɩɪɟɞɟɥɟɧɵ ɩɪɢɱɢɧɵ ɢɡɦɟɧɟɧɢɹ ɤɨɧɰɟɧɬɪɚɰɢɣ ɜɨɞɨɪɨɞɚ ɢ ɦɟɬɚɧɚ ɜ 

ɩɪɨɞɭɤɬɚɯ ɪɟɚɤɰɢɢ ɢ ɧɟ ɜɵɹɜɥɟɧɵ ɦɟɯɚɧɢɡɦɵ ɢɡɦɟɧɟɧɢɹ ɫɟɥɟɤɬɢɜɧɨɫɬɢ 

ɩɪɨɰɟɫɫɚ ɩɨ ɜɨɞɨɪɨɞɭ. 

ɇɟɨɛɯɨɞɢɦɨ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɩɪɨɰɟɫɫ ɨɛɪɚɡɨɜɚɧɢɹ ɭɝɥɟɪɨɞɚ 

ɫɨɩɭɬɫɬɜɭɸɳɢɣ ɩɨɥɭɱɟɧɢɸ ɜɨɞɨɪɨɞɚ ɩɢɪɨɥɢɡɨɦ ɭɝɥɟɜɨɞɨɪɨɞɨɜ ɧɚ 

ɤɚɬɚɥɢɡɚɬɨɪɚɯ ɹɜɥɹɟɬɫɹ ɝɥɚɜɧɨɣ ɩɪɢɱɢɧɨɣ ɟɝɨ ɞɟɡɚɤɬɢɜɚɰɢɢ. Ɋɚɡɥɢɱɧɵɟ 

ɢɫɫɥɟɞɨɜɚɬɟɥɢ ɩɪɟɞɥɚɝɚɸɬ ɩɪɨɜɨɞɢɬɶ ɪɟɝɟɧɟɪɚɰɢɸ ɤɚɬɚɥɢɡɚɬɨɪɚ ɩɭɬɟɦ 

ɫɠɢɝɚɧɢɹ ɭɝɥɟɪɨɞɚ ɢɥɢ ɝɚɡɢɮɢɤɚɰɢɟɣ ɜɨɞɹɧɵɦ ɩɚɪɨɦ [6]. ȼ ɩɨɫɥɟɞɧɟɦ 

ɫɥɭɱɚɟ ɦɨɠɧɨ ɩɨɥɭɱɚɬɶ ɞɨɩɨɥɧɢɬɟɥɶɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɜɨɞɨɪɨɞɚ. Ɉɞɧɚɤɨ ɬɚɤɨɣ 

ɩɨɞɯɨɞ ɩɪɟɞɫɬɚɜɥɹɟɬɫɹ ɧɟɰɟɥɟɫɨɨɛɪɚɡɧɵɦ, ɬɚɤ ɤɚɤ ɩɪɢ ɨɤɢɫɥɢɬɟɥɶɧɨɣ 

ɪɟɝɟɧɟɪɚɰɢɢ ɦɟɬɚɥɥɢɱɟɫɤɨɝɨ ɤɚɬɚɥɢɡɚɬɨɪɚ ɛɟɡɜɨɡɜɪɚɬɧɨ ɬɟɪɹɟɬɫɹ ɰɟɧɧɵɣ 

ɩɨɛɨɱɧɵɣ ɩɪɨɞɭɤɬ (ɇȼɍ), ɚ ɬɚɤɠɟ ɦɨɠɟɬ ɩɪɨɢɫɯɨɞɢɬɶ ɡɚɝɪɹɡɧɟɧɢɟ ɜɨɞɨɪɨɞɚ 

ɩɪɢɦɟɫɹɦ ɨɤɫɢɞɨɜ ɭɝɥɟɪɨɞɚ, ɱɬɨ ɜɥɟɱɟɬ ɡɚ ɫɨɛɨɣ ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɜ 

ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɫɬɚɞɢɹɯ ɨɱɢɫɬɤɢ. Ʉɪɨɦɟ ɬɨɝɨ, ɤɨɥɢɱɟɫɬɜɨ ɋ02, 
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ɨɛɪɚɡɭɸɳɟɝɨɫɹ ɩɪɢ ɫɠɢɝɚɧɢɢ ɭɝɥɟɪɨɞɚ, ɫɨɩɨɫɬɚɜɢɦɨ ɫ ɬɟɦ, ɱɬɨ ɩɪɢɫɭɬɫɬɜɭɟɬ 

ɜ ɬɪɚɞɢɰɢɨɧɧɨɦ ɩɪɨɰɟɫɫɟ ɩɚɪɨɜɨɣ ɤɨɧɜɟɪɫɢɢ ɦɟɬɚɧɚ. 

2.1.2 Ⱥɧɚɥɢɡ ɩɪɟɞɥɚɝɚɟɦɵɯ ɜ ɥɢɬɟɪɚɬɭɪɟ ɦɟɯɚɧɢɡɦɨɜ ɪɚɡɥɨɠɟɧɢɹ 
ɭɝɥɟɜɨɞɨɪɨɞɨɜ 

ȼɨɡɦɨɠɧɵɟ ɦɟɯɚɧɢɡɦɵ ɪɚɡɥɨɠɟɧɢɹ ɭɝɥɟɜɨɞɨɪɨɞɨɜ ɫ ɨɛɪɚɡɨɜɚɧɢɟɦ 

ɜɨɞɨɪɨɞɚ ɢ ɇȼɍ ɜ ɩɪɢɫɭɬɫɬɜɢɢ ɤɚɬɚɥɢɡɚɬɨɪɨɜ, ɫɨɞɟɪɠɚɳɢɯ ɦɟɬɚɥɥɵ VIII 

ɝɪɭɩɩɵ, ɪɚɫɫɦɨɬɪɟɧɵ ɜɨ ɦɧɨɝɢɯ ɪɚɛɨɬɚɯ [7]. ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɧɚɢɛɨɥɟɟ 

ɩɪɢɡɧɚɧɧɵɦ ɹɜɥɹɟɬɫɹ ɦɟɯɚɧɢɡɦ, ɜ ɫɨɨɬɜɟɬɫɬɜɢɟ ɫ ɤɨɬɨɪɵɦ ɭɝɥɟɜɨɞɨɪɨɞɧɚɹ 

ɦɨɥɟɤɭɥɚ, ɫɨɪɛɢɪɭɹɫɶ ɧɚ ɦɟɬɚɥɥɢɱɟɫɤɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɱɚɫɬɢɰɵ ɤɚɬɚɥɢɡɚɬɨɪɚ, 

ɪɚɡɥɚɝɚɟɬɫɹ, ɩɪɨɯɨɞɹ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ ɪɹɞ ɫɬɚɞɢɣ, ɧɚ ɭɝɥɟɪɨɞ ɢ ɜɨɞɨɪɨɞ. 

Ƚɚɡɨɨɛɪɚɡɧɵɟ ɩɪɨɞɭɤɬɵ ɞɟɫɨɪɛɢɪɭɸɬɫɹ ɜ ɝɚɡɨɜɭɸ ɮɚɡɭ, ɚ ɨɛɪɚɡɨɜɚɜɲɢɣɫɹ 

ɭɝɥɟɪɨɞ ɪɚɫɬɜɨɪɹɟɬɫɹ ɜ ɨɛɴɟɦɟ ɦɟɬɚɥɥɢɱɟɫɤɨɣ ɱɚɫɬɢɰɵ. Ⱦɚɥɟɟ ɩɪɨɢɫɯɨɞɢɬ 

ɧɚɫɵɳɟɧɢɟ ɱɚɫɬɢɰɵ ɚɬɨɦɚɦɢ ɭɝɥɟɪɨɞɚ ɡɚ ɫɱɟɬ ɞɢɮɮɭɡɢɢ ɭɝɥɟɪɨɞɚ ɱɟɪɟɡ 

ɨɛɴɟɦ ɱɚɫɬɢɰɵ. ɇɚ ɡɚɜɟɪɲɚɸɳɟɣ ɫɬɚɞɢɢ ɭɝɥɟɪɨɞ ɜɵɞɟɥɹɟɬɫɹ ɧɚ 

ɨɩɪɟɞɟɥɟɧɧɵɯ ɭɱɚɫɬɤɚɯ ɩɨɜɟɪɯɧɨɫɬɢ ɤɚɬɚɥɢɬɢɱɟɫɤɨɣ ɱɚɫɬɢɰɵ ɜ ɜɢɞɟ 

ɧɚɧɨɜɨɥɨɤɨɧ, ɩɨ ɨɬɧɨɲɟɧɢɸ ɤ ɤɨɬɨɪɵɦ ɪɚɫɬɜɨɪɟɧɧɵɣ ɭɝɥɟɪɨɞ ɨɤɚɡɵɜɚɟɬɫɹ ɜ 

ɩɟɪɟɫɵɳɟɧɧɨɦ ɫɨɫɬɨɹɧɢɢ. Ⱦɚɧɧɵɣ ɦɟɯɚɧɢɡɦ, ɜɩɟɪɜɵɟ ɩɪɟɞɥɨɠɟɧɧɵɣ Baker 

[] ɞɥɹ ɨɩɢɫɚɧɢɹ ɨɛɪɚɡɨɜɚɧɢɹ ɇȼɍ ɧɚ ɱɚɫɬɢɰɚɯ Ni, Fe ɢ ɋɨ ɩɪɢ ɪɚɡɥɨɠɟɧɢɢ 

ɚɰɟɬɢɥɟɧɚ, ɛɵɥ ɜɩɨɫɥɟɞɫɬɜɢɢ ɭɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧ Ȼɭɹɧɨɜɵɦ ɢ ɩɨɥɭɱɢɥ 

ɧɚɡɜɚɧɢɟ ɦɟɯɚɧɢɡɦɚ «ɤɚɪɛɢɞɧɨɝɨ ɰɢɤɥɚ». Ɇɟɯɚɧɢɡɦ ɤɚɪɛɢɞɧɨɝɨ ɰɢɤɥɚ 

ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ «ɯɢɦɢɱɟɫɤɢɣ» ɷɬɚɩ, ɧɚ ɤɨɬɨɪɨɦ ɩɪɨɢɫɯɨɞɢɬ ɤɚɬɚɥɢɬɢɱɟɫɤɨɟ 

ɪɚɡɥɨɠɟɧɢɟ ɭɝɥɟɜɨɞɨɪɨɞɨɜ ɧɚ ɩɨɜɟɪɯɧɨɫɬɢ ɦɟɬɚɥɥɢɱɟɫɤɢɯ ɤɚɬɚɥɢɡɚɬɨɪɨɜ ɫ 

ɨɛɪɚɡɨɜɚɧɢɟɦ ɚɬɨɦɨɜ ɭɝɥɟɪɨɞɚ ɢ «ɮɢɡɢɱɟɫɤɢɣ ɷɬɚɩ», ɜ ɯɨɞɟ ɤɨɬɨɪɨɝɨ 

ɩɪɨɢɫɯɨɞɢɬ ɨɛɪɚɡɨɜɚɧɢɟ ɰɟɧɬɪɨɜ ɤɪɢɫɬɚɥɥɢɡɚɰɢɢ ɭɝɥɟɪɨɞɚ (ɡɚɪɨɞɵɲɟɣ) ɧɚ 

ɨɩɪɟɞɟɥɟɧɧɵɯ ɝɪɚɧɹɯ ɢ ɞɢɮɮɭɡɢɹ ɭɝɥɟɪɨɞɚ, ɱɟɪɟɡ ɨɛɴɟɦ ɦɟɬɚɥɥɢɱɟɫɤɨɣ 

ɱɚɫɬɢɰɵ ɤ ɷɬɢɦ ɰɟɧɬɪɚɦ, ɫ ɩɨɫɥɟɞɭɸɳɢɦ ɪɨɫɬɨɦ ɝɪɚɮɢɬɨɜɵɯ ɨɛɪɚɡɨɜɚɧɢɣ. 

Ȼɵɥɨ ɩɨɤɚɡɚɧɨ, ɱɬɨ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɬɟɦɩɟɪɚɬɭɪɵ ɩɪɨɰɟɫɫɚ ɢ ɬɢɩɚ 

ɭɝɥɟɜɨɞɨɪɨɞɧɨɝɨ ɫɵɪɶɹ ɩɪɨɰɟɫɫ ɨɛɪɚɡɨɜɚɧɢɹ ɭɝɥɟɪɨɞɧɵɯ ɨɬɥɨɠɟɧɢɣ ɦɨɠɟɬ 

ɥɢɦɢɬɢɪɨɜɚɬɶɫɹ ɪɚɡɥɢɱɧɵɦɢ ɫɬɚɞɢɹɦɢ. ȼɨɡɧɢɤɧɨɜɟɧɢɟ ɝɪɚɞɢɟɧɬɚ 
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ɤɨɧɰɟɧɬɪɚɰɢɢ ɭɝɥɟɪɨɞɚ ɜ ɦɟɬɚɥɥɟ ɨɛɴɹɫɧɹɟɬɫɹ ɨɫɨɛɟɧɧɨɫɬɹɦɢ ɨɛɪɚɡɨɜɚɧɢɹ 

ɭɝɥɟɪɨɞɚ ɩɨ ɦɟɯɚɧɢɡɦɭ ɤɚɪɛɢɞɧɨɝɨ ɰɢɤɥɚ ɢ ɬɪɭɞɧɨɫɬɹɦɢ ɮɨɪɦɢɪɨɜɚɧɢɹ 

ɡɚɪɨɞɵɲɟɣ ɭɝɥɟɪɨɞɚ. ȼ ɷɬɨɦ ɫɥɭɱɚɟ ɚɤɤɭɦɭɥɢɪɨɜɚɧɢɟ ɭɝɥɟɪɨɞɚ ɜ ɮɚɡɟ 

ɤɚɪɛɢɞɚ ɦɨɠɧɨ ɪɚɫɫɦɚɬɪɢɜɚɬɶ ɤɚɤ ɩɪɨɦɟɠɭɬɨɱɧɵɣ ɷɬɚɩ ɧɚ ɩɭɬɢ 

ɮɨɪɦɢɪɨɜɚɧɢɹ ɡɚɪɨɞɵɲɟɣ ɧɨɜɨɣ ɮɚɡɵ ɭɝɥɟɪɨɞɧɵɯ ɨɬɥɨɠɟɧɢɣ, ɛɥɚɝɨɞɚɪɹ 

ɤɨɬɨɪɨɦɭ ɤɨɧɰɟɧɬɪɚɰɢɹ ɭɝɥɟɪɨɞɚ ɜ ɨɛɴɟɦɟ ɦɟɬɚɥɥɚ ɦɨɠɟɬ ɞɨɫɬɢɝɚɬɶ ɛɨɥɟɟ 

ɜɵɫɨɤɨɝɨ ɡɧɚɱɟɧɢɹ, ɱɟɦ ɜ ɧɚɫɵɳɟɧɧɨɦ ɪɚɫɬɜɨɪɟ ɭɝɥɟɪɨɞɚ ɜ ɦɟɬɚɥɥɟ. 

ɇɟɨɛɯɨɞɢɦɨ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɦɟɯɚɧɢɡɦ ɤɚɪɛɢɞɧɨɝɨ ɰɢɤɥɚ ɨɛɴɹɫɧɹɟɬ ɩɪɨɰɟɫɫ 

ɪɨɫɬɚ ɭɝɥɟɪɨɞɧɵɯ ɨɛɪɚɡɨɜɚɧɢɣ ɧɚ ɤɚɬɚɥɢɬɢɱɟɫɤɢɯ ɱɚɫɬɢɰɚɯ, ɧɨ ɧɟ ɩɨɡɜɨɥɹɟɬ 

ɨɛɴɹɫɧɢɬɶ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɩɪɨɞɭɤɬɨɜ ɩɢɪɨɥɢɡɚ ɜ ɝɚɡɨɜɨɣ ɮɚɡɟ. 

ȼɩɨɫɥɟɞɫɬɜɢɢ ɩɪɨɜɨɞɢɥɢɫɶ ɢɫɫɥɟɞɨɜɚɧɢɹ ɫ ɰɟɥɶɸ ɫɨɡɞɚɧɢɹ 

ɤɢɧɟɬɢɱɟɫɤɨɣ ɦɨɞɟɥɢ ɩɪɨɰɟɫɫɚ ɤɚɬɚɥɢɬɢɱɟɫɤɨɝɨ ɩɢɪɨɥɢɡɚ ɦɟɬɚɧɚ. ȼ 

ɩɪɨɰɟɫɫɟ ɧɚɤɨɩɥɟɧɢɹ ɭɝɥɟɪɨɞɚ ɤɚɬɚɥɢɡɚɬɨɪ ɩɨɫɬɟɩɟɧɧɨ ɞɟɡɚɤɬɢɜɢɪɭɟɬɫɹ ɢɡ-

ɡɚ ɢɧɤɚɩɫɭɥɹɰɢɢ ɚɤɬɢɜɧɵɯ ɦɟɬɚɥɥɢɱɟɫɤɢɯ ɧɚɧɨɱɚɫɬɢɰ ɭɝɥɟɪɨɞɧɨɣ ɩɥɟɧɤɨɣ. 

ɋɤɨɪɨɫɬɶ ɞɟɡɚɤɬɢɜɚɰɢɢ Ni-ɫɨɞɟɪɠɚɳɟɝɨ ɤɚɬɚɥɢɡɚɬɨɪɚ ɜ ɩɪɨɰɟɫɫɟ 

ɨɛɪɚɡɨɜɚɧɢɹ ɇȼɍ ɬɟɦ ɜɵɲɟ, ɱɟɦ ɜɵɲɟ ɫɤɨɪɨɫɬɶ ɨɛɪɚɡɨɜɚɧɢɹ ɭɝɥɟɪɨɞɚ ɧɚ 

ɩɨɜɟɪɯɧɨɫɬɢ, ɬ.ɟ. ɭɜɟɥɢɱɢɜɚɟɬɫɹ ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ ɩɨɞɚɱɢ ɭɝɥɟɜɨɞɨɪɨɞɧɨɝɨ 

ɝɚɡɚ ɜ ɪɟɚɤɬɨɪ ɢ ɬɟɦɩɟɪɚɬɭɪɵ ɜ ɪɟɚɤɬɨɪɟ. 

ɋɨɝɥɚɫɧɨ ɩɪɢɧɹɬɨɦɭ ɜ ɥɢɬɟɪɚɬɭɪɟ ɦɟɯɚɧɢɡɦɭ [8] ɩɪɨɰɟɫɫ 

ɤɚɬɚɥɢɬɢɱɟɫɤɨɝɨ ɩɢɪɨɥɢɡɚ ɦɟɬɚɧɚ ɩɪɨɯɨɞɢɬ ɪɹɞ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɵɯ ɫɬɚɞɢɣ 

(1.14-1.20). ɉɪɢ ɷɬɨɦ ɩɪɟɞɩɨɥɚɝɚɟɬɫɹ, ɱɬɨ ɫɬɚɞɢɹ (1.15) ɹɜɥɹɟɬɫɹ 

ɥɢɦɢɬɢɪɭɸɳɟɣ, ɚ ɚɤɬɢɜɧɵɟ ɰɟɧɬɪɵ ɜ ɨɫɧɨɜɧɨɦ ɡɚɧɹɬɵ ɜɨɞɨɪɨɞɨɦ: 

 23 • 1.14СН S СН S  

 32     1.15СН S S СН S H S    

 3 2     1.16СH S S СН S H S    

 2   1.17CH S S CH S H S    

    1 18CH S S C S H S     

  1.19C S C S   

 22 2 1.20Н S H S   

Ƚɞɟ S - ɚɤɬɢɜɧɵɣ ɰɟɧɬɪ ɤɚɬɚɥɢɡɚɬɨɪɚ 
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ɉɪɟɞɥɨɠɟɧɧɵɣ ɦɟɯɚɧɢɡɦ ɹɜɥɹɟɬɫɹ ɩɨɥɭɷɦɩɢɪɢɱɟɫɤɢɦ ɩɨɷɬɨɦɭ ɟɝɨ 

ɩɪɢɦɟɧɟɧɢɟ ɨɝɪɚɧɢɱɢɜɚɟɬɫɹ ɩɚɪɚɦɟɬɪɚɦɢ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ: 

ɬɟɦɩɟɪɚɬɭɪɧɵɦ ɞɢɚɩɚɡɨɧɨɦ 510-600°ɋ, ɫɨɞɟɪɠɚɧɢɟɦ ɜɨɞɨɪɨɞɚ ɜ ɢɫɯɨɞɧɨɣ 

ɦɟɬɚɧ-ɜɨɞɨɪɨɞɧɨɣ ɫɦɟɫɢ 0-40 ɨɛ.%. Ⱦɥɹ ɨɩɢɫɚɧɢɹ ɩɪɨɰɟɫɫɚ ɪɚɡɥɨɠɟɧɢɹ 

ɭɝɥɟɜɨɞɨɪɨɞɨɜ ɬɹɠɟɥɟɟ ɦɟɬɚɧɚ ɞɚɧɧɵɣ ɦɟɯɚɧɢɡɦ ɧɟ ɩɨɞɯɨɞɢɬ. 

ɇɟɨɛɯɨɞɢɦɨ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɩɪɢɪɨɞɚ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɭɝɥɟɜɨɞɨɪɨɞ-

ɦɟɬɚɥɥ ɜ ɩɪɨɰɟɫɫɟ ɪɟɚɤɰɢɢ ɞɨ ɫɢɯ ɩɨɪ ɫɥɭɠɢɬ ɩɪɟɞɦɟɬɨɦ ɫɩɨɪɨɜ ɜ 

ɥɢɬɟɪɚɬɭɪɟ. ɗɧɟɪɝɢɹ ɚɤɬɢɜɚɰɢɢ ɪɚɡɥɨɠɟɧɢɹ ɦɟɬɚɧɚ ɬɟɦ ɧɢɠɟ, ɱɟɦ ɜɵɲɟ 

ɩɪɨɱɧɨɫɬɶ ɫɜɹɡɟɣ ɦɟɬɚɥɥ-ɭɝɥɟɪɨɞ, ɱɬɨ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɫɥɟɞɭɸɳɟɦɭ ɩɨɪɹɞɤɭ 

ɭɦɟɧɶɲɟɧɢɹ ɚɤɬɢɜɧɨɫɬɢ ɦɟɬɚɥɥɚ ɜ ɪɟɚɤɰɢɢ: Fe > ɋɨ > Ni. 

ɗɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɟ ɢɫɫɥɟɞɨɜɚɧɢɹ [9], ɩɨ ɪɚɡɥɨɠɟɧɢɸ ɦɟɬɚɧɚ ɧɚ ɧɚɧɟɫɟɧɧɵɯ 

Fe-, Ni- ɢ ɋɨ-ɫɨɞɟɪɠɚɳɢɯ ɤɚɬɚɥɢɡɚɬɨɪɨɜ ɩɪɢ 850°ɋ ɫɨɝɥɚɫɭɸɬɫɹ ɫ ɷɬɨɣ 

ɬɟɨɪɢɟɣ. Ɉɞɧɚɤɨ, ɩɪɢ ɛɨɥɟɟ ɧɢɡɤɢɯ ɬɟɦɩɟɪɚɬɭɪɚɯ (<700°ɋ) ɩɨɪɹɞɨɤ 

ɤɚɬɚɥɢɬɢɱɟɫɤɨɣ ɚɤɬɢɜɧɨɫɬɢ ɩɨ ɨɬɧɨɲɟɧɢɸ ɤ ɪɟɚɤɰɢɢ ɪɚɡɥɨɠɟɧɢɹ ɦɟɬɚɧɚ 

ɦɟɧɹɟɬɫɹ ɧɚ: Ni > Fe > ɋɨ. ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɷɬɢɦ ɫɥɟɞɭɟɬ ɜɵɜɨɞ ɨ ɬɨɦ, ɱɬɨ 

ɞɪɭɝɢɟ ɮɚɤɬɨɪɵ, ɜɤɥɸɱɚɹ ɜɡɚɢɦɨɞɟɣɫɬɜɢɟ ɜɨɞɨɪɨɞ- ɦɟɬɚɥɥ, ɬɚɤɠɟ ɢɝɪɚɸɬ 

ɜɚɠɧɭɸ ɪɨɥɶ ɜ ɚɤɬɢɜɚɰɢɢ ɦɨɥɟɤɭɥ ɦɟɬɚɧɚ ɩɪɢ ɜɡɚɢɦɨɞɟɣɫɬɜɢɢ ɫ 

ɤɚɬɚɥɢɬɢɱɟɫɤɨɣ ɩɨɜɟɪɯɧɨɫɬɶɸ. 

ʹ.ͳ.͵ ʣˋˊˋˍˑ-˘ˋˏˋ˚ˈ˔ˍˋˈ ˔˅ˑˌ˔˕˅˃ ˋ ˅ˑˊˏˑˉːˑ˔˕ˋ ˒˓ˋˏˈːˈːˋˢ ʜʑʢ 

ɍɝɥɟɪɨɞɧɵɟ ɧɚɧɨɜɨɥɨɤɧɚ ɞɚɸɬ ɛɨɥɶɲɨɣ ɩɨɬɟɧɰɢɚɥ ɩɪɢɦɟɧɟɧɢɹ, ɱɟɦ 

ɭɞɟɥɹɸɬ ɛɨɥɶɲɨɟ ɜɧɢɦɚɧɢɟ ɢɫɫɥɟɞɨɜɚɬɟɥɟɣ ɪɚɡɧɵɯ ɫɩɟɰɢɚɥɶɧɨɫɬɟɣ, ɱɬɨ 

ɫɜɹɡɚɧɨ ɜ ɩɟɪɜɭɸ ɨɱɟɪɟɞɶ ɫ ɬɟɦɢ ɩɟɪɫɩɟɤɬɢɜɚɦɢ, ɤɨɬɨɪɵɟ ɨɬɤɪɵɜɚɸɬ 

ɫɜɨɣɫɬɜɚ ɇȼɍ ɩɟɪɟɞ ɦɚɬɟɪɢɚɥɨɜɟɞɟɧɢɟɦ. Ʉɚɤ ɭɠɟ ɛɵɥɨ ɨɬɦɟɱɟɧɨ ɜɵɲɟ, 

ɇȼɍ ɨɛɪɚɡɭɟɬɫɹ ɧɚ ɱɚɫɬɢɰɚɯ ɦɟɬɚɥɥɨɜ VIII ɝɪɭɩɩɵ ɩɪɢ ɪɚɡɥɨɠɟɧɢɢ 

ɭɝɥɟɪɨɞɫɨɞɟɪɠɚɳɢɯ ɝɚɡɨɜ. ɉɪɢ ɢɫɫɥɟɞɨɜɚɧɢɢ ɫɬɪɭɤɬɭɪɵ ɇȼɍ ɛɵɥɨ 

ɭɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɭɫɥɨɜɢɣ ɩɨɥɭɱɟɧɢɹ ɟɝɨ ɧɚɧɨɜɨɥɨɤɧɚ 

ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ ɬɪɭɛɤɢ, ɫɩɥɨɲɧɵɟ ɰɢɥɢɧɞɪɵ ɢɥɢ ɜɥɨɠɟɧɧɵɟ ɤɨɧɭɫɵ, ɬɨ 

ɟɫɬɶ ɤɨɝɞɚ ɛɚɡɚɥɶɧɵɟ ɩɥɨɫɤɨɫɬɢ ɦɨɝɭɬ ɛɵɬɶ ɩɚɪɚɥɥɟɥɶɧɵ, ɩɟɪɩɟɧɞɢɤɭɥɹɪɧɵ 

ɢɥɢ ɪɚɫɩɨɥɚɝɚɬɶɫɹ ɩɨɞ ɭɝɥɨɦ ɩɨ ɨɬɧɨɲɟɧɢɸ ɤ ɨɫɢ ɜɨɥɨɤɧɚ. ɉɨɪɢɫɬɵɣ 
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ɭɝɥɟɪɨɞɧɵɣ ɦɚɬɟɪɢɚɥ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɬɪɟɯɦɟɪɧɭɸ ɦɚɬɪɢɰɭ, 

ɨɛɪɚɡɨɜɚɧɧɭɸ ɢɡɨɝɧɭɬɵɦɢ ɫɥɨɹɦɢ ɭɝɥɟɪɨɞɚ ɜ ɮɨɪɦɟ ɜɨɥɨɤɨɧ, 

ɩɟɪɟɩɥɟɬɟɧɧɵɯ ɫɥɭɱɚɣɧɵɦ ɨɛɪɚɡɨɦ ɜ ɝɪɚɧɭɥɵ (ɪɢɫ.). ɋɬɪɭɤɬɭɪɚ ɇȼɍ 

ɡɚɜɢɫɢɬ ɨɬ ɭɫɥɨɜɢɣ ɫɢɧɬɟɡɚ, ɫɨɫɬɚɜɚ ɤɚɬɚɥɢɡɚɬɨɪɚ ɢ ɭɝɥɟɜɨɞɨɪɨɞɧɨɝɨ ɫɵɪɶɹ, 

ɪɚɡɦɟɪɵ ɧɚɧɨɜɨɥɨɤɨɧ ɨɩɪɟɞɟɥɹɸɬɫɹ ɪɚɡɦɟɪɚɦɢ ɱɚɫɬɢɰ ɤɚɬɚɥɢɡɚɬɨɪɚ. 

ɇɚɩɪɢɦɟɪ, ɩɪɢ ɪɚɡɥɨɠɟɧɢɢ ɦɟɬɚɧɚ ɧɚ Ni-ɫɨɞɟɪɠɚɳɢɯ ɤɚɬɚɥɢɡɚɬɨɪɚɯ, ɤɚɤ 

ɩɪɚɜɢɥɨ, ɨɛɪɚɡɭɸɬɫɹ ɜɨɥɨɤɧɚ ɬɨɥɳɢɧɨɣ 10—150 ɧɦ ɢ ɨɬɧɨɲɟɧɢɟɦ ɞɥɢɧɵ ɤ 

ɬɨɥɳɢɧɟ 160-2500. Ɋɚɡɦɟɪɵ ɝɪɚɧɭɥ ɫɨɫɬɚɜɥɹɸɬ 2—5 ɦɦ. ɍɞɟɥɶɧɚɹ 

ɩɨɜɟɪɯɧɨɫɬɶ ɝɪɚɧɭɥ (ɛɟɡ ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ ɚɤɬɢɜɚɰɢɢ) - 100-300 ɦ/ɝ ɭɝɥɟɪɨɞɚ. 

ɍɝɥɟɪɨɞɧɵɟ ɜɨɥɨɤɧɚ ɜɵɪɚɫɬɚɸɬ ɧɚ ɚɤɬɢɜɧɵɯ ɰɟɧɬɪɚɯ ɤɚɬɚɥɢɡɚɬɨɪɚ ɢ ɜ ɯɨɞɟ 

ɪɚɡɥɨɠɟɧɢɹ ɭɝɥɟɜɨɞɨɪɨɞɧɨɝɨ ɫɵɪɶɹ ɩɟɪɟɩɥɟɬɚɸɬɫɹ ɫɥɭɱɚɣɧɵɦ ɨɛɪɚɡɨɦ, 

ɫɨɡɞɚɜɚɹ ɤɚɪɤɚɫ - ɩɨɪɢɫɬɭɸ ɭɝɥɟɪɨɞɧɭɸ ɦɚɬɪɢɰɭ ɫ ɪɚɡɦɟɪɨɦ ɩɨɪ 12-20 ɧɦ ɢ 

ɭɞɟɥɶɧɨɣ ɩɨɜɟɪɯɧɨɫɬɶɸ ɩɟɪɟɯɨɞɧɵɯ ɩɨɪ 85-135 ɦ2/ɝ [10]. 

 

 

  
Ɋɢɫɭɧɨɤ 6. ɇɚɧɨɜɨɥɨɤɧɢɫɬɵɣ ɭɝɥɟɪɨɞ. 
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ɍɝɥɟɪɨɞɧɵɟ ɧɚɧɨɦɚɬɟɪɢɚɥɵ ɨɛɥɚɞɚɸɬ ɫɜɟɪɯɜɵɫɨɤɨɣ ɩɪɨɱɧɨɫɬɶɸ, 

ɧɢɡɤɨɣ ɨɩɬɢɱɟɫɤɨɣ ɩɥɨɬɧɨɫɬɶɸ, ɜɥɚɝɨɭɫɬɨɣɱɢɜɨɫɬɶɸ, ɫɨɯɪɚɧɧɨɫɬɶɸ, 

ɨɬɫɭɬɫɬɜɢɟɦ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɜ ɫɩɟɰɢɚɥɶɧɵɯ ɩɨɤɪɵɬɢɹɯ, ɯɢɦɢɱɟɫɤɨɣ 

ɢɧɟɪɬɧɨɫɬɶɸ ɜɨɥɨɤɨɧ, ɨɬɫɭɬɫɬɜɢɟɦ ɧɟɠɟɥɚɬɟɥɶɧɵɯ ɜɡɚɢɦɨɞɟɣɫɬɜɢɣ ɫ 

ɞɪɭɝɢɦɢ ɤɨɦɩɨɧɟɧɬɚɦɢ ɫɢɫɬɟɦɵ, ɷɤɨɥɨɝɢɱɟɫɤɨɣ ɛɟɡɨɩɚɫɧɨɫɬɶɸ, 

ɫɩɟɰɢɮɢɱɟɫɤɢɦɢ ɚɞɫɨɪɛɰɢɨɧɧɵɦɢ, ɬɟɩɥɨɢɡɨɥɹɰɢɨɧɧɵɦɢ, 

ɷɥɟɤɬɪɨɩɪɨɜɨɞɹɳɢɦɢ, ɬɟɪɦɨɫɬɨɣɤɢɦɢ ɢ ɞɪɭɝɢɦɢ ɫɜɨɣɫɬɜɚɦɢ [11]. Ɋɚɡɜɢɬɚɹ 

ɩɨɜɟɪɯɧɨɫɬɶ ɇȼɍ ɢ ɨɫɨɛɟɧɧɨɫɬɢ ɦɨɪɮɨɥɨɝɢɢ ɩɨɡɜɨɥɹɸɬ ɩɪɢɦɟɧɹɬɶ ɷɬɨɬ 

ɦɚɬɟɪɢɚɥ ɞɥɹ ɚɞɫɨɪɛɰɢɢ ɢ ɜɵɞɟɥɟɧɢɹ ɨɞɧɨɝɨ ɢɥɢ ɧɟɫɤɨɥɶɤɢɯ ɤɨɦɩɨɧɟɧɬɨɜ ɢɡ 

ɝɚɡɨɜɵɯ ɢ ɠɢɞɤɢɯ ɫɦɟɫɟɣ [12]. ɉɪɢ ɪɚɡɧɵɯ ɭɫɥɨɜɢɹɯ ɫɢɧɬɟɡɚ ɦɨɝɭɬ ɛɵɬɶ 

ɩɨɥɭɱɟɧɵ ɨɛɪɚɡɰɵ ɇȼɍ ɫ ɦɟɠɫɥɨɟɜɵɦ ɪɚɫɫɬɨɹɧɢɟɦ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦ 

ɞɢɚɦɟɬɪɭ ɦɨɥɟɤɭɥɵ ɝɚɡɨɨɛɪɚɡɧɨɝɨ ɤɨɦɩɨɧɟɧɬɚ, ɤɨɬɨɪɵɣ ɬɪɟɛɭɟɬɫɹ ɜɵɞɟɥɢɬɶ 

ɢɡ ɫɦɟɫɢ. ɇɚɩɪɢɦɟɪ, ɞɥɹ ɷɮɮɟɤɬɢɜɧɨɝɨ ɜɵɞɟɥɟɧɢɹ ɜɨɞɨɪɨɞɚ ɢɡ ɫɦɟɫɢ ɝɚɡɨɜ 

ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɫɥɨɹɦɢ ɭɝɥɟɪɨɞɚ ɜ ɜɨɥɨɤɧɢɫɬɨɣ ɫɬɪɭɤɬɭɪɟ ɞɨɥɠɧɨ ɛɵɬɶ 

ɪɚɜɧɵɦ 0.4 ɧɦ. ȼ ɷɬɨɦ ɫɥɭɱɚɟ ɦɨɥɟɤɭɥɵ ɜɨɞɨɪɨɞɚ ɫɦɨɝɭɬ ɚɞɫɨɪɛɢɪɨɜɚɬɶɫɹ, 

ɫɜɨɛɨɞɧɨ ɩɪɨɧɢɤɚɹ ɜ ɩɪɨɫɬɪɚɧɫɬɜɚ ɦɟɠɞɭ ɫɥɨɹɦɢ ɝɪɚɮɢɬɚ (ɪɢɫ. 1.6) . ȼ ɫɜɹɡɢ 

ɫ ɧɟɨɛɯɨɞɢɦɨɫɬɶɸ ɫɨɡɞɚɧɢɹ ɷɮɮɟɤɬɢɜɧɨɣ ɫɢɫɬɟɦɵ ɚɤɤɭɦɭɥɢɪɨɜɚɧɢɹ 

ɜɨɞɨɪɨɞɚ ɞɥɹ ɩɟɪɟɯɨɞɚ ɬɪɚɧɫɩɨɪɬɚ ɧɚ ɜɨɞɨɪɨɞɧɨɟ ɬɨɩɥɢɜɨ, ɨɫɨɛɵɣ ɢɧɬɟɪɟɫ 

ɜɵɡɵɜɚɸɬ ɢɦɟɸɳɢɟɫɹ ɜ ɥɢɬɟɪɚɬɭɪɟ ɩɭɛɥɢɤɚɰɢɢ, ɞɟɦɨɧɫɬɪɢɪɭɸɳɢɟ 

ɜɨɡɦɨɠɧɨɫɬɶ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɭɝɥɟɪɨɞɧɵɯ ɧɚɧɨɜɨɥɨɤɨɧ ɢ ɧɚɧɨɬɪɭɛɨɤ ɞɥɹ 

ɯɪɚɧɟɧɢɹ ɪɚɡɥɢɱɧɵɯ ɝɚɡɨɜ, ɜ ɬɨɦ ɱɢɫɥɟ ɢ ɜɨɞɨɪɨɞɚ [13]. 

 

  

Ɋɢɫɭɧɨɤ 7. ɋɯɟɦɚɬɢɱɧɨɟ ɢɡɨɛɪɚɠɟɧɢɟ ɫɬɪɭɤɬɭɪɵ ɭɝɥɟɪɨɞɧɨɝɨ ɧɚɧɨɜɨɥɨɤɧɚ ɢ 
ɫɭɬɶ ɩɪɨɰɟɫɫɚ ɚɞɫɨɪɛɰɢɢ. 
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Ȼɥɚɝɨɞɚɪɹ ɚɧɨɦɚɥɶɧɨ ɜɵɫɨɤɨɣ ɩɪɨɱɧɨɫɬɢ ɭɝɥɟɪɨɞɧɵɯ ɧɚɧɨɜɨɥɨɤɨɧ ɢ 

ɧɚɧɨɬɪɭɛɨɤ, ɢɯ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɜ ɤɚɱɟɫɬɜɟ ɧɚɩɨɥɧɢɬɟɥɹ ɤɨɦɩɨɡɢɰɢɨɧɧɵɯ 

ɩɨɥɢɦɟɪɧɵɯ ɦɚɬɟɪɢɚɥɨɜ ɩɨɡɜɨɥɹɟɬ ɡɚɦɟɬɧɨ ɭɥɭɱɲɢɬɶ ɦɟɯɚɧɢɱɟɫɤɢɟ 

ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɩɨɫɥɟɞɧɢɯ. ɋɨɱɟɬɚɧɢɟ ɦɟɯɚɧɢɱɟɫɤɨɣ ɩɪɨɱɧɨɫɬɢ ɢ ɜɵɫɨɤɨɣ 

ɭɞɟɥɶɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɞɟɥɚɟɬ ɩɟɪɫɩɟɤɬɢɜɧɵɦ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɇȼɍ ɜ ɤɚɱɟɫɬɜɟ 

ɧɨɫɢɬɟɥɟɣ ɤɚɬɚɥɢɡɚɬɨɪɨɜ [14]. ɗɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɟ ɞɚɧɧɵɟ, ɩɨɥɭɱɟɧɧɵɟ ɜ 

ɪɚɛɨɬɚɯ, ɩɨɤɚɡɵɜɚɸɬ ɜɨɡɦɨɠɧɨɫɬɶ ɩɪɢɦɟɧɟɧɢɹ ɇȼɍ ɜ ɤɚɱɟɫɬɜɟ 

ɷɮɮɟɤɬɢɜɧɨɝɨ ɤɚɬɚɥɢɡɚɬɨɪɚ ɩɪɹɦɨɝɨ ɨɤɢɫɥɟɧɢɹ ɫɟɪɨɜɨɞɨɪɨɞɚ ɜ ɫɟɪɭ, ɛɟɡ 

ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ ɨɛɪɚɛɨɬɤɢ ɢ ɦɨɞɢɮɢɤɚɰɢɢ. ɗɬɨɬ ɩɪɨɰɟɫɫ ɦɨɠɟɬ 

ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ ɞɥɹ ɨɱɢɫɬɤɢ ɩɪɢɪɨɞɧɨɝɨ ɢ ɩɨɩɭɬɧɵɯ ɧɟɮɬɹɧɵɯ ɝɚɡɨɜ ɨɬ 

ɩɪɢɦɟɫɟɣ ɫɟɪɨɜɨɞɨɪɨɞɚ. 

2.2 ʝ˒ˋ˔˃ːˋˈ ˠˍ˔˒ˈ˓ˋˏˈː˕˃ˎ˟ːˑˌ ˖˔˕˃ːˑ˅ˍˋ ˇˎˢ ˒ˑˎ˖˚ˈːˋˢ 
ː˃ːˑ˅ˑˎˑˍːˋ˔˕ˑˆˑ ˖ˆˎˈ˓ˑˇ˃ 

 

Ⱦɥɹ ɩɪɨɜɟɞɟɧɢɹ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ ɛɵɥɚ ɪɚɡɪɚɛɨɬɚɧɚ 

ɥɚɛɨɪɚɬɨɪɧɚɹ ɭɫɬɚɧɨɜɤɚ. ɉɪɢɧɰɢɩɢɚɥɶɧɚɹ ɫɯɟɦ ɥɚɛɨɪɚɬɨɪɧɨɣ ɭɫɬɚɧɨɜɤɢ 

ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 8, ɍɫɬɚɧɨɜɤɚ ɫɨɫɬɨɢɬ ɢɡ ɛɚɥɥɨɧɚ ɞɥɹ ɩɨɞɚɱɢ 

ɢɫɯɨɞɧɨɝɨ ɝɚɡɚ 1, ɚɜɬɨɦɚɬɢɱɟɫɤɨɣ ɫɢɫɬɟɦɵ ɤɨɧɬɪɨɥɹ ɢ ɩɨɞɚɱɢ ɝɚɡɚ 2, 

ɪɟɚɤɬɨɪɚ ɩɢɪɨɥɢɡɚ 3, ɚ ɬɚɤɠɟ ɫɢɫɬɟɦɵ ɨɬɜɨɞɚ ɝɚɡɨɨɛɪɚɡɧɵɯ ɩɪɨɞɭɤɬɨɜ, 

ɫɨɫɬɨɹɳɚɹ ɢɡ ɜɨɡɞɭɯɨɜɨɞɚ 4 ɢ ɜɵɬɹɠɧɨɣ ɜɟɧɬɢɥɹɰɢɢ 5.  

ɉɪɢ ɷɬɨɦ ɛɚɥɥɨɧ ɫ ɝɚɡɨɦ ɩɨɦɟɳɟɧ ɜ ɬɟɪɦɨɫɬɚɬɢɪɭɟɦɵɣ ɨɛɴɟɦ 6, ɜ 

ɤɨɬɨɪɨɦ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɧɟɨɛɯɨɞɢɦɚɹ ɪɚɛɨɱɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɝɚɡɚ. ɇɚɝɪɟɜ 

ɪɟɚɤɬɨɪɚ ɩɢɪɨɥɢɡɚ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɫ ɩɨɦɨɳɶɸ ɷɥɟɤɬɪɨɩɟɱɢ 7. Ʉɪɨɦɟ ɬɨɝɨ, ɜ 

ɪɟɚɤɬɨɪ ɩɨɦɟɳɟɧɨ ɩɟɪɟɦɟɲɢɜɚɸɳɟɟ ɭɫɬɪɨɣɫɬɜɨ 8, ɭɩɪɚɜɥɹɟɦɨɟ ɫ ɩɨɦɨɳɶɸ 

ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɹ 9. 

Ʉɨɧɬɪɨɥɶ ɩɪɨɰɟɫɫɚ ɩɢɪɨɥɢɡɚ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɫ ɩɨɦɨɳɶɸ 

ɞɜɭɯɤɚɧɚɥɶɧɨɝɨ ɢɡɦɟɪɢɬɟɥɹ-ɪɟɝɭɥɹɬɨɪɚ 10 ɬɢɩɚ Ɉȼȿɇ 2ɌɊɆ1, ɫ ɤɥɚɫɫɨɦ 

ɬɨɱɧɨɫɬɢ 0,5/0,25. Ⱦɥɹ ɤɨɧɬɪɨɥɹ ɬɟɦɩɟɪɚɬɭɪɵ ɜ ɪɟɚɤɬɨɪɟ ɢɫɩɨɥɶɡɨɜɚɥɚɫɶ 

ɩɨɦɟɳɟɧɧɚɹ ɜ ɟɝɨ ɨɛɴɟɦ ɬɟɪɦɨɩɚɪɚ 11. 
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Ɋɢɫɭɧɨɤ 8 – ɉɪɢɧɰɢɩɢɚɥɶɧɚɹ ɫɯɟɦɚ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨɣ ɭɫɬɚɧɨɜɤɢ 

 

ȼɧɟɲɧɢɣ ɜɢɞ ɢ ɫɯɟɦɚ ɪɟɚɤɬɨɪɚ ɩɢɪɨɥɢɡɚ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 9. 

Ɋɟɚɤɬɨɪ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɤɨɥɛɭ 1, ɢɡɝɨɬɨɜɥɟɧɧɭɸ ɢɡ ɧɟɪɠɚɜɟɸɳɟɣ ɫɬɚɥɢ 

ɦɚɪɤɢ 12ɏ18ɇ10Ɍ, ɝɟɪɦɟɬɢɱɧɨ ɫɨɟɞɢɧɟɧɧɭɸ ɫ ɦɟɬɚɥɥɢɱɟɫɤɨɣ ɤɪɵɲɤɨɣ 2 

ɩɨɫɪɟɞɫɬɜɨɦ ɪɟɡɶɛɨɜɨɝɨ ɫɨɟɞɢɧɟɧɢɹ. Ⱦɢɚɦɟɬɪ ɪɟɚɤɬɨɪɚ ɫɨɫɬɚɜɥɹɟɬ 100 ɦɦ, 

ɜɵɫɨɬɚ 300 ɦɦ. ȼ ɤɚɱɟɫɬɜɟ ɭɩɥɨɬɧɢɬɟɥɶɧɨɝɨ ɷɥɟɦɟɧɬɚ ɢɫɩɨɥɶɡɭɟɬɫɹ 

ɬɟɪɦɨɫɬɨɣɤɢɣ ɝɟɪɦɟɬɢɤ ɧɚ ɧɟɨɪɝɚɧɢɱɟɫɤɨɣ ɨɫɧɨɜɟ ɬɢɩɚ Ɇɚɤɪɨɮɥɟɤɫ ɇȺ147. 

ɂɫɯɨɞɧɵɣ ɭɝɥɟɜɨɞɨɪɨɞɧɵɣ ɝɚɡ ɩɨɞɚɟɬɫɹ ɜ ɪɟɚɤɬɨɪ ɫ ɩɨɦɨɳɶɸ ɩɚɬɪɭɛɤɚ 3, 

ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɜ ɡɨɧɭ ɪɟɚɤɰɢɢ (ɪɚɫɩɨɥɨɠɟɧɢɟ ɩɨɤɚɡɚɧɨ ɧɚ ɪɢɫɭɧɤɟ). 

Ƚɚɡɨɨɛɪɚɡɧɵɟ ɩɪɨɞɭɤɬɵ, ɨɛɪɚɡɭɟɦɵɟ ɜ ɯɨɞɟ ɪɟɚɤɰɢɢ, ɨɬɜɨɞɢɥɢɫɶ ɫ ɩɨɦɨɳɶɸ 

ɩɚɬɪɭɛɤɚ 4. Ⱦɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ ɢɧɬɟɧɫɢɮɢɤɚɰɢɢ ɩɪɨɰɟɫɫɚ 

ɩɢɪɨɥɢɡɚ ɢ ɭɥɭɱɲɟɧɢɹ ɩɨɤɚɡɚɬɟɥɹ ɤɨɧɜɟɪɫɢɢ ɢɫɩɨɥɶɡɭɟɬɫɹ ɪɚɡɪɚɛɨɬɚɧɧɨɟ 

ɩɟɪɟɦɚɳɢɜɚɸɳɟɟ ɭɫɬɪɨɣɫɬɜɨ 5. Ɂɚɝɪɭɡɤɚ ɤɚɬɚɥɢɡɚɬɨɪɚ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɫ 

ɩɨɦɨɳɶɸ ɩɚɬɪɭɛɤɚ 6. ȼɵɝɪɭɡɤɚ ɢ ɢɫɫɥɟɞɨɜɚɧɢɟ ɝɨɬɨɜɨɝɨ ɬɜɟɪɞɨɝɨ ɩɪɨɞɭɤɬɚ 
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ɨɫɭɳɟɫɬɜɥɹɥɨɫɶ ɩɨɫɪɟɞɫɬɜɨ ɫɧɹɬɢɟ ɤɪɵɲɤɢ 2, ɱɬɨ ɡɧɚɱɢɬɟɥɶɧɨ ɭɩɪɨɳɚɥɨ 

ɩɪɨɰɟɫɫɵ ɢɫɫɥɟɞɨɜɚɧɢɹ. Ⱦɥɹ ɤɨɧɬɪɨɥɹ ɬɟɦɩɟɪɚɬɭɪɵ ɜ ɤɨɪɩɭɫ ɪɟɚɤɬɨɪɚ 

ɜɫɬɪɨɟɧɚ ɬɟɪɦɨɩɚɪɚ 7. 

 

 

Ɋɢɫɭɧɨɤ 9 – ɉɪɢɧɰɢɩɢɚɥɶɧɚɹ ɫɯɟɦɚ – ɚ ɢ ɜɧɟɲɧɢɣ ɜɢɞ – ɛ ɪɟɚɤɬɨɪɚ ɩɢɪɨɥɢɡɚ 

 

ʹ.͵ ʛˈ˕ˑˇˋˍ˃ ˋ ˖˔ˎˑ˅ˋˢ ˠˍ˔˒ˈ˓ˋˏˈː˕˃ˎ˟ː˞˘ ˋ˔˔ˎˈˇˑ˅˃ːˋˌ 

 

ɉɟɪɟɞ ɧɚɱɚɥɨɦ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ ɪɟɚɤɬɨɪ ɩɢɪɨɥɢɡɚ ɢ 

ɬɪɭɛɨɩɪɨɜɨɞɧɚɹ ɨɛɜɹɡɤɚ ɩɪɨɞɭɜɚɥɢɫɶ ɢɧɟɪɬɧɵɦ ɝɚɡɨɦ – ɚɪɝɨɧɨɦ.  

ɋ ɰɟɥɶɸ ɢɫɫɥɟɞɨɜɚɧɢɹ ɨɫɨɛɟɧɧɨɫɬɟɣ ɨɛɪɚɡɨɜɚɧɢɹ ɧɚɧɨɜɨɥɨɤɧɢɫɬɵɯ 

ɭɝɥɟɪɨɞɨɜ ɢ ɜɨɞɨɪɨɞɚ ɧɚ ɞɚɧɧɨɦ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨɦ ɫɬɟɧɞɟ ɜ ɤɚɱɟɫɬɜɟ 

ɢɫɯɨɞɧɨɝɨ ɫɵɪɶɹ ɢɫɩɨɥɶɡɨɜɚɥɫɹ ɭɝɥɟɜɨɞɨɪɨɞɧɵɣ ɝɚɡ ɦɟɬɚɧ, ɩɨɥɭɱɟɧɧɵɣ ɩɪɢ 
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ɩɢɪɨɥɢɡɟ ɭɝɥɟɜɨɞɨɪɨɞɧɵɯ ɨɬɯɨɞɨɜ. ɂɫɫɥɟɞɨɜɚɧɢɹ ɩɪɨɜɨɞɢɥɢɫɶ ɩɪɢ 

ɩɨɫɬɨɹɧɧɨɦ ɪɚɫɯɨɞɟ ɭɝɥɟɜɨɞɨɪɨɞɧɨɝɨ ɝɚɡɚ ɢ ɜɢɛɪɨɠɢɠɟɧɧɵɦ ɫɥɨɟ 

ɤɚɬɚɥɢɡɚɬɨɪɚ. ȼ ɯɨɞɟ ɷɤɫɩɟɪɢɦɟɧɬɚ ɬɚɤɠɟ ɜɵɞɟɪɠɢɜɚɥɢɫɶ ɫɥɟɞɭɸɳɢɟ 

ɩɚɪɚɦɟɬɪɵ: 

– ɬɟɦɩɟɪɚɬɭɪɚ ɪɟɚɤɬɨɪɚ: 550 ɢ 650±20°C; 

– ɦɚɫɫɚ ɤɚɬɚɥɢɡɚɬɨɪɚ 0,1 ɝ; 

– ɪɚɫɯɨɞ ɝɚɡɚ: 100 ɥ/ɱ∙ɝɤɚɬ. 

ɋɨɝɥɚɫɧɨ ɪɚɛɨɬɟ ɚɜɬɨɪɚ [ɞɢɫɫɟɪɬɚɰɢɹ ɋɨɥɨɜɶёɜɚ] ɱɚɫɬɢɰɵ ɤɚɬɚɥɢɡɚɬɨɪɚ 

ɞɨɥɠɧɵ ɛɵɬɶ ɫɪɟɞɧɟɝɨ ɪɚɡɦɟɪɚ (ɧɟ ɛɨɥɶɲɢɟ ɢ ɧɟ ɦɚɥɟɧɶɤɢɟ), ɤ ɬɨɦɭ ɠɟ 

ɬɟɤɫɬɭɪɧɵɣ ɩɪɨɦɨɬɨɪ ɜ ɤɚɬɚɥɢɡɚɬɨɪɟ ɞɨɥɠɟɧ ɫɨɫɬɚɜɥɹɬɶ 10 ɜɟɫ.%, ɚ ɱɚɫɬɢɰɵ 

ɚɤɬɢɜɧɨɝɨ ɦɟɬɚɥɥɚ ɢɦɟɬɶ ɪɚɡɦɟɪɵ ɜ ɞɢɚɩɚɡɨɧɟ ɨɬ 10 ɞɨ 40 ɧɦ.  

ȼ ɞɚɧɧɨɣ ɪɚɛɨɬɟ ɢɫɩɨɥɶɡɨɜɚɥɢɫɶ ɬɪɢ ɜɢɞɚ ɤɚɬɚɥɢɡɚɬɨɪɨɜ ɧɚ ɨɫɧɨɜɟ 

ɧɢɤɟɥɹ: 90%Ni+10%Al2O3, 70%Ni+20%Cu+10%Al2O3, 70%Ni+20%Cu+10%Si

O2. Ⱦɥɹ ɢɡɦɟɪɟɧɢɹ ɤɨɧɰɟɧɬɪɚɰɢɢ ɝɚɡɨɨɛɪɚɡɧɵɯ ɤɨɦɩɨɧɟɧɬɨɜ ɢɫɩɨɥɶɡɨɜɚɥɫɹ 

ɯɪɨɦɚɬɨɝɪɚɮ «Clarus 600». ɍɫɥɨɜɢɹ ɯɪɨɦɚɬɨɝɪɚɮɢɱɟɫɤɨɝɨ ɚɧɚɥɢɡɚ 

ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 3. ɋɬɪɭɤɬɭɪɚ ɝɪɚɧɭɥ ɩɨɥɭɱɚɟɦɨɝɨ ɧɚɧɨɜɨɥɨɤɧɢɫɬɨɝɨ 

ɭɝɥɟɪɨɞɚ ɢɫɫɥɟɞɨɜɚɥɢɫɶ ɫ ɩɨɦɨɳɶɸ ɩɪɨɫɜɟɱɢɜɚɸɳɟɝɨ ɷɥɟɤɬɪɨɧɧɨɝɨ 

ɦɢɤɪɨɫɤɨɩɚ ɦɚɪɤɢ JEM-100CX. ɉɟɪɟɞ ɦɢɤɪɨɫɤɨɩɢɱɟɫɤɢɦ ɚɧɚɥɢɡɨɦ ɩɪɨɛɵ 

ɧɚɧɨɜɨɥɨɤɧɢɫɬɨɝɨ ɭɝɥɟɪɨɞɚ ɢɡɦɟɥɶɱɚɥɢɫɶ, ɡɚɬɟɦ ɩɪɢɝɨɬɚɜɥɢɜɚɥɚɫɶ ɫɩɢɪɬɨɜɚɹ 

ɫɭɫɩɟɧɡɢɹ ɫ ɞɚɥɶɧɟɣɲɢɦ ɟɟ ɧɚɧɟɫɟɧɢɟɦ ɧɚ ɭɝɥɟɪɨɞɧɵɟ ɩɨɞɥɨɠɤɢ ɬɨɥɳɢɧɨɣ 

ɩɨɪɹɞɤɚ 20 ɧɦ. ɉɚɪɚɦɟɬɪɵ ɷɥɟɤɬɪɨɧɧɨɝɨ ɦɢɤɪɨɫɤɨɩɚ ɩɪɢ ɢɫɫɥɟɞɨɜɚɧɢɢ 

ɫɬɪɭɤɬɭɪɵ ɭɝɥɟɪɨɞɚ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 4. 

 

Ɍɚɛɥɢɰɚ 3 – ɍɫɥɨɜɢɹ ɯɪɨɦɚɬɨɝɪɚɮɢɱɟɫɤɨɝɨ ɚɧɚɥɢɡɚ 

ɉɚɪɚɦɟɬɪ Ɂɧɚɱɟɧɢɟ 

ȼɪɟɦɹ ɚɧɚɥɢɡɚ 180 ɦɢɧ 

Ɉɛɴɟɦ ɩɪɨɛɵ 10 ɦɥ 

Ƚɚɡ-ɧɨɫɢɬɟɥɶ Ƚɟɥɢɣ 

Ⱦɥɢɧɚ ɤɨɥɨɧɤɢ 100 ɦ 

Ɍɟɦɩɟɪɚɬɭɪɚ:  
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- ɤɨɥɨɧɤɢ 

- ɞɟɬɟɤɬɨɪɚ 

250°C 

300°C  

 

Ɍɚɛɥɢɰɚ 4 – ɉɚɪɚɦɟɬɪɵ ɷɥɟɤɬɪɨɧɧɨɝɨ ɦɢɤɪɨɫɤɨɩɚ JEM-100CX  

ɉɚɪɚɦɟɬɪ Ɂɧɚɱɟɧɢɟ 

ɉɪɟɞɟɥɶɧɨɟ ɪɚɡɪɟɲɟɧɢɟ 0,2 ɧɦ 

ɍɫɤɨɪɹɸɳɟɟ ɧɚɩɪɹɠɟɧɢɟ 100 ɤȼ 

ɋɮɟɪɢɱɟɫɤɚɹ ɚɛɟɪɪɚɰɢɹ ɨɛɴɟɤɬɢɜɧɨɣ 

ɥɢɧɡɵ 
2,8 ɧɦ 

Ɍɟɦɩɟɪɚɬɭɪɚ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ 25±1°C 

 

ȼɟɫ ɩɨɥɭɱɟɧɧɵɯ ɨɛɪɚɡɰɨɜ ɢɡɦɟɪɹɥɫɹ ɫ ɩɨɦɨɳɶɸ ɚɧɚɥɢɬɢɱɟɫɤɢɯ ɜɟɫɨɜ 

AND HR-250 AG. ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ ɜɟɫɨɜ AND HR-250 AG ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ 

ɬɚɛɥɢɰɟ 5. 

 

Ɍɚɛɥɢɰɚ 5 – ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɜɟɫɨɜ AND HR-250 AG 

ɉɚɪɚɦɟɬɪ Ɂɧɚɱɟɧɢɟ 

Ⱦɢɚɩɚɡɨɧ ɪɚɛɨɱɢɯ ɬɟɦɩɟɪɚɬɭɪ +5 +40°C 

Ʌɢɧɟɣɧɨɫɬɶ ±0,3 ɦɝ 

Ⱦɢɫɤɪɟɬɧɨɫɬɶ 0,1 ɦɝ 

Ʉɥɚɫɫ ɬɨɱɧɨɫɬɢ I ɤɥɚɫɫ 

 

ʹ.Ͷ ʟˈˊ˖ˎ˟˕˃˕˞ ˠˍ˔˒ˈ˓ˋˏˈː˕˃ˎ˟ː˞˘ ˋ˔˔ˎˈˇˑ˅˃ːˋˌ 

 

ȼɧɟɲɧɢɣ ɜɢɞ ɩɨɥɭɱɚɟɦɵɯ ɭɝɥɟɪɨɞɧɵɯ ɧɚɧɨɦɚɬɟɪɢɚɥɨɜ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ 

ɪɢɫɭɧɤɟ 10. Ɋɟɡɭɥɶɬɚɬɵ ɢɫɫɥɟɞɨɜɚɧɢɹ ɫɬɪɭɤɬɭɪɵ ɧɚɧɨɦɚɬɟɪɢɚɥɨɜ 

ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɪɢɫɭɧɤɟ 11, ɜɵɯɨɞ ɩɪɨɞɭɤɬɨɜ ɪɟɚɤɰɢɢ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 

ɬɟɦɩɟɪɚɬɭɪɵ ɢ ɜɢɞɚ ɤɚɬɚɥɢɡɚɬɨɪɚ ɩɪɟɞɫɬɚɜɥɟɧ ɜ ɬɚɛɥɢɰɟ 6. ɂɡ ɩɨɥɭɱɟɧɧɵɯ 

ɞɚɧɧɵɯ ɦɨɠɧɨ ɫɞɟɥɚɬɶ ɜɵɜɨɞ, ɱɬɨ: 

1. ɉɪɢ ɭɜɟɥɢɱɟɧɢɢ ɬɟɦɩɟɪɚɬɭɪɵ ɩɪɨɰɟɫɫɚ (ɫ 550 ɞɨ 650°C) 

ɧɚɛɥɸɞɚɥɨɫɶ ɭɜɟɥɢɱɟɧɢɟ ɜɵɯɨɞɚ ɩɪɨɞɭɤɬɨɜ ɪɟɚɤɰɢɢ (ɜɨɞɨɪɨɞɚ ɢ 
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ɧɚɧɨɦɚɬɟɪɢɚɥɨɜ) ɛɨɥɶɲɟ 100% ɩɪɢ ɤɚɬɚɥɢɡɚɬɨɪɟ 70%NI+20%Cu+10%Al2O3, 

ɛɨɥɶɲɟ 25% ɩɪɢ ɤɚɬɚɥɢɡɚɬɨɪɟ 70%Ni+20%Cu+10%SiO2. ɍɜɟɥɢɱɟɧɢɟ 

ɬɟɦɩɟɪɚɬɭɪɵ ɫɜɵɲɟ 700°C ɩɪɢɜɨɞɢɥɨ ɤ ɨɛɪɚɡɨɜɚɧɢɸ ɧɚ ɨɛɪɚɡɭɸɳɢɯɫɹ 

ɩɥɨɬɧɵɯ ɜɨɥɨɤɧɚɯ ɩɢɪɨɭɝɥɟɪɨɞɚ. ȼɵɯɨɞ ɩɪɨɞɭɤɬɨɜ ɪɟɚɤɰɢɢ ɫɭɳɟɫɬɜɟɧɧɨ ɧɟ 

ɭɜɟɥɢɱɢɜɚɥɫɹ. Ʉ ɬɨɦɭ ɠɟ ɭɜɟɥɢɱɟɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ ɫɜɵɲɟ 700°C ɬɪɟɛɨɜɚɥɨ 

ɫɭɳɟɫɬɜɟɧɧɵɯ ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɡɚɬɪɚɬ. 

2. Ⱦɟɬɚɥɶɧɨɟ ɪɚɫɫɦɨɬɪɟɧɢɟ ɨɛɪɚɡɰɨɜ ɭɝɥɟɪɨɞɧɵɯ ɧɚɧɨɦɚɬɟɪɢɚɥɨɜ 

ɩɨɡɜɨɥɢɥɨ ɭɫɬɚɧɨɜɢɬɶ ɪɚɡɦɟɪ ɩɨɥɭɱɚɟɦɵɯ ɱɚɫɬɢɰ. ɇɚ ɩɨɜɟɪɯɧɨɫɬɹɯ 

ɤɚɬɚɥɢɡɚɬɨɪɚ ɨɛɪɚɡɨɜɵɜɚɥɢɫɶ ɨɬɧɨɫɢɬɟɥɶɧɨ ɤɪɭɩɧɵɟ ɱɚɫɬɢɰɵ ɧɚɧɨɜɨɥɨɤɧ (ɞɨ 

100 ɧɦ), ɤɪɨɦɟ ɷɬɨɝɨ ɧɚ ɤɪɭɩɧɵɯ ɱɚɫɬɢɰɚɯ ɩɪɨɢɫɯɨɞɢɥɨ ɨɛɪɚɡɨɜɚɧɢɟ ɛɨɥɟɟ 

ɦɟɥɤɢɯ ɱɚɫɬɢɰ, ɪɚɡɦɟɪɨɦ ɨɬ 20 ɞɨ 60 ɧɦ. ȼ ɧɟɤɨɬɨɪɵɯ ɫɥɭɱɚɹɯ ɧɚɛɥɸɞɚɥɨɫɶ 

ɨɛɪɚɡɨɜɚɧɢɟ ɤɪɭɩɧɵɯ ɩɭɱɤɨɦ ɜɨɥɨɤɨɧ (ɨɬ 200 ɞɨ 500 ɧɦ). 

3. ɉɭɬɟɦ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɩɟɪɟɦɟɲɢɜɚɧɢɹ ɭɞɚɥɨɫɶ ɞɨɫɬɢɱɶ ɭɜɟɥɢɱɟɧɢɟ 

ɜɵɯɨɞɚ ɩɪɨɞɭɤɬɨɜ ɩɢɪɨɥɢɡɚ ɨɬ 10 ɞɨ 15% (ɜ ɫɪɚɜɧɟɧɢɢ ɫ ɥɢɬɟɪɚɬɭɪɧɵɦɢ 

ɞɚɧɧɵɦɢ ɢ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɤɚɬɚɥɢɡɚɬɨɪɚ). ɉɪɢ ɤɚɠɞɨɦ ɷɤɫɩɟɪɢɦɟɧɬɟ 

ɢɫɩɨɥɶɡɨɜɚɥɨɫɶ ɮɢɤɫɢɪɨɜɚɧɧɨɟ ɱɢɫɥɨ ɨɛɨɪɨɬɨɜ ɦɟɲɚɥɤɢ: 400±20 ɨɛ/ɦɢɧ. 

 

 

Ɋɢɫɭɧɨɤ 10 – Ɋɚɡɦɟɪ ɝɪɚɧɭɥ ɩɨɥɭɱɚɟɦɨɝɨ ɧɚɧɨɜɨɥɨɤɧɢɫɬɨɝɨ ɭɝɥɟɪɨɞɚ 
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Ɍɚɛɥɢɰɚ 6 – Ɋɟɡɭɥɶɬɚɬɵ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ 

№ 
ɋɨɫɬɚɜ 

ɤɚɬɚɥɢɡɚɬɨɪɚ, 
ɦɚɫ. % 

Ƚɚɡ 
Ɍɟɦɩɟɪɚɬɭɪɚ 

ɪɟɚɤɰɢɢ 
ȼɵɯɨɞ ɭɝɥɟɪɨɞɚ, ɝ/ɱ 

 
ȼɵɯɨɞ ɜɨɞɨɪɨɞɚ, 

ɥ/ɱ 

1 
70% NI + 20% 

Cu + 10% Al2O3 
CH4 550±20°ɋ 214  52 

2 
70% NI + 20% 

Cu + 10% Al2O3 
CH4 650±20°ɋ 482 130 

3 
70% NI + 20% 

Cu + 10% Al2O3 
CH4 750±20°ɋ 554 150 

4 
70% NI + 20% 
Cu + 10% SiO2 

CH4 550±20°ɋ 382 102 

5 
70% NI + 20% 
Cu + 10% SiO2 

CH4 650±20°ɋ 504 132 

6 
70% NI + 20% 
Cu + 10% SiO2 

CH4 750±20°ɋ 508 152 
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Ɋɢɫɭɧɨɤ 11 – Ɇɢɤɪɨɮɨɬɨɝɪɚɮɢɹ ɭɝɥɟɪɨɞɧɵɯ ɧɚɧɨɜɨɥɨɤɨɧ: ɚ – 70% NI + 

20% Cu, T=550±20 °ɋ; ɛ – 70% NI + 20% Cu, T=650±20°ɋ; ɜ – 70% NI + 20% 

Cu, T=750±20 
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͵ ʒˎ˃˅˃ - ʙˑː˔˕˓˖ˍ˕ˑ˓˔ˍˑ-˕ˈ˘ːˑˎˑˆˋ˚ˈ˔ˍˋˌ ˓˃ˊˇˈˎ 

 

ȼ ɞɚɧɧɨɣ ɝɥɚɜɟ ɩɪɢɜɟɞɟɧɨ ɨɩɢɫɚɧɢɟ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨɣ ɭɫɬɚɧɨɜɤɢ ɢ 

ɪɟɚɤɬɨɪɚ ɞɥɹ ɩɪɨɜɟɞɟɧɢɹ ɢɫɫɥɟɞɨɜɚɧɢɹ ɨɫɨɛɟɧɧɨɫɬɟɣ ɤɚɬɚɥɢɬɢɱɟɫɤɨɝɨ 

ɪɚɡɥɨɠɟɧɢɹ ɭɝɥɟɜɨɞɨɪɨɞɨɜ ɫ ɩɨɥɭɱɟɧɢɟɦ ɇȼɍ ɜ ɜɢɞɟ ɝɪɚɧɭɥ. Ɉɩɢɫɚɧɵ 

ɢɫɩɨɥɶɡɨɜɚɧɧɵɟ ɜ ɪɚɛɨɬɟ ɤɚɬɚɥɢɡɚɬɨɪɵ, ɚ ɬɚɤ ɠɟ ɪɟɨɥɨɝɢɹ ɢɫɩɨɥɶɡɭɟɦɨɝɨ 

ɫɵɪɶɹ. ɉɪɢɜɟɞɟɧɚ ɦɟɬɨɞɢɤɚ ɩɪɨɜɟɞɟɧɢɹ ɷɤɫɩɟɪɢɦɟɧɬɨɜ, ɨɩɢɫɚɧɵ ɮɢɡɢɤɨ-

ɯɢɦɢɱɟɫɤɢɟ ɦɟɬɨɞɵ ɢɫɫɥɟɞɨɜɚɧɢɹ ɩɨɥɭɱɟɧɧɵɯ ɜ ɯɨɞɟ ɷɤɫɩɟɪɢɦɟɧɬɨɜ 

ɨɛɪɚɡɰɨɜ ɇȼɍ. 

 

3.1 ʝ˒˓ˈˇˈˎˈːˋˈ ˒˓ˋ˚ˋː ˑ˕ˍ˃ˊˑ˅ ˕ˈ˓ˏˑ˘ˋˏˋ˚ˈ˔ˍˋ˘ ˓ˈ˃ˍ˕ˑ˓ˑ˅ 

ɉɪɢ ɨɫɭɳɟɫɬɜɥɟɧɢɢ ɤɨɧɬɪɨɥɹ ɤɚɱɟɫɬɜɚ ɫɢɫɬɟɦɚɬɢɡɚɰɢɹ, ɨɛɪɚɛɨɬɤɚ ɢ 

ɢɫɫɥɟɞɨɜɚɧɢɟ ɛɨɥɶɲɨɝɨ ɤɨɥɢɱɟɫɬɜɚ ɫɨɛɪɚɧɧɵɯ ɞɚɧɧɵɯ ɨɫɭɳɟɫɬɜɥɹɸɬɫɹ 

ɪɚɡɥɢɱɧɵɦɢ ɦɟɬɨɞɚɦɢ ɫ ɰɟɥɶɸ ɜɵɹɜɥɟɧɢɹ ɨɩɪɟɞɟɥɟɧɧɵɯ ɡɚɤɨɧɨɦɟɪɧɨɫɬɟɣ, 

ɞɚɧɧɵɟ ɧɚɡɵɜɚɸɬɫɹ ɫɬɚɬɢɫɬɢɱɟɫɤɢɦɢ ɞɚɧɧɵɦɢ, ɚ ɦɟɬɨɞɵ ɢɫɩɨɥɶɡɭɟɦɵɟ 

ɦɟɬɨɞɵ ɧɚɡɵɜɚɸɬɫɹ ɫɬɚɬɢɫɬɢɱɟɫɤɢɦɢ ɦɟɬɨɞɚɦɢ [16]. 

ȼɫɹ ɫɬɚɬɢɫɬɢɤɚ ɨɫɧɨɜɚɧɚ ɧɚ ɤɨɧɰɟɩɰɢɢ ɪɚɡɛɪɨɫɚ. ɋɬɚɬɢɫɬɢɱɟɫɤɢɣ 

ɤɨɧɬɪɨɥɶ ɪɚɡɛɪɨɫɚ ɩɚɪɚɦɟɬɪɨɜ ɩɪɨɰɟɫɫɚ ɢɥɢ ɩɪɨɞɭɤɬɚ ɩɨɡɜɨɥɹɟɬ ɝɪɚɮɢɱɟɫɤɢ 

ɩɪɟɞɫɬɚɜɢɬɶ ɢɧɮɨɪɦɚɰɢɸ, ɤɨɬɨɪɭɸ ɥɟɝɤɨ ɩɨɧɹɬɶ: ɟɫɥɢ ɪɚɡɛɪɨɫ ɦɚɥ, ɬɨ ɦɨɠɧɨ 

ɨɫɥɚɛɢɬɶ ɤɨɧɬɪɨɥɶ, ɟɫɥɢ ɨɧ ɜɟɥɢɤ, ɬɨ ɷɬɨ ɫɥɟɞɭɟɬ ɜɨɫɩɪɢɧɢɦɚɬɶ ɤɚɤ ɫɢɝɧɚɥ ɨ 

ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɩɪɨɰɟɫɫɚ ɞɥɹ ɩɨɜɵɲɟɧɢɹ ɟɝɨ ɫɬɚɛɢɥɶɧɨɫɬɢ.  

ɂɡ ɜɫɟɝɨ ɦɧɨɝɨɨɛɪɚɡɢɹ ɫɬɚɬɢɫɬɢɱɟɫɤɢɯ ɦɟɬɨɞɨɜ ɤɨɧɬɪɨɥɹ ɤɚɱɟɫɬɜɚ 

ɰɟɥɟɫɨɨɛɪɚɡɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɦɟɬɨɞɵ ɞɢɚɝɪɚɦɦɵ ɂɫɢɤɚɜɵ ɢ ɞɢɚɝɪɚɦɦɵ 

ɉɚɪɟɬɨ. 

3.1.1. ʛˈ˕ˑˇ ˇˋ˃ˆ˓˃ˏˏ ʗ˔ˋˍ˃˅˞ 

Ⱦɢɚɝɪɚɦɦɚ ɂɫɢɤɚɜɵ ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ ɜɵɹɜɥɟɧɢɹ ɢ ɫɬɪɭɤɬɭɪɢɪɨɜɚɧɢɹ 

ɩɪɢɱɢɧɧɨ-ɫɥɟɞɫɬɜɟɧɧɵɯ ɫɜɹɡɟɣ ɦɟɠɞɭ ɨɛɴɟɤɬɨɦ ɚɧɚɥɢɡɚ ɢ ɮɚɤɬɨɪɚɦɢ , 

ɜɥɢɹɸɳɢɦɢ ɧɚ ɧɟɝɨ, ɱɬɨ ɩɨɡɜɨɥɹɟɬ ɩɪɚɜɢɥɶɧɨ ɧɚɩɪɚɜɢɬɶ ɭɫɢɥɢɹ ɧɚ ɪɟɲɟɧɢɟ a 

ɩɪɨɛɥɟɦɵ ɢɥɢ ɞɨɫɬɢɠɟɧɢɟ ɨɩɪɟɞɟɥɟɧɧɨɣ ɰɟɥɢ. 
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Ʉɨɧɟɱɧɨɣ ɰɟɥɶɸ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɦɟɬɨɞɚ ɞɢɚɝɪɚɦɦ ɂɫɢɤɚɜɵ ɞɥɹ a 

ɤɨɧɤɪɟɬɧɨɝɨ ɨɛɴɟɤɬɚ ɹɜɥɹɟɬɫɹ: 

• ɜɵɹɜɥɟɧɢɟ ɪɚɡɥɢɱɧɵɯ ɮɚɤɬɨɪɨɜ, ɜɥɢɹɸɳɢɯ ɧɚ ɧɟɝɨ; 

• ɜɢɡɭɚɥɢɡɚɰɢɹ ɩɪɢɱɢɧɧɨ-ɫɥɟɞɫɬɜɟɧɧɵɯ ɫɜɹɡɟɣ; 

• ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɩɪɢɨɪɢɬɟɬɨɜ ɞɥɹ ɚɧɚɥɢɡɚ ɢ ɪɟɲɟɧɢɹ ɩɨɫɬɚɜɥɟɧɧɨɣ 
ɡɚɞɚɱɢ ɧɚ ɨɫɧɨɜɟ ɨɩɪɟɞɟɥɟɧɢɹ ɨɬɧɨɫɢɬɟɥɶɧɨɣ ɡɧɚɱɢɦɨɫɬɢ ɮɚɤɬɨɪɨɜ. 

Ɇɵ ɩɪɢɦɟɧɹɟɦ ɦɟɬɨɞ ɞɢɚɝɪɚɦɦɵ ɂɫɢɤɚɜɵ ɤ ɢɫɫɥɟɞɭɟɦɨɦɭ 

ɨɛɨɪɭɞɨɜɚɧɢɸ (ɪɢɫ.). Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɩɪɢɱɢɧɚɦɢ ɨɫɬɚɧɨɜɤɢ ɩɪɨɰɟɫɫɚ 

ɩɟɪɟɪɚɛɨɬɤɢ ɨɬɯɨɞɨɜ ɹɜɥɹɸɬɫɹ: 

ɑɟɥɨɜɟɱɟɫɤɢɣ ɮɚɤɬɨɪ; 

Ʉɨɧɬɪɨɥɶɧɨ-ɢɡɦɟɪɢɬɟɥɶɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ;  

Ʉɚɱɟɫɬɜɨ ɫɵɪɶɹ.  

ɇɚɢɛɨɥɟɟ ɡɧɚɱɢɦɵɦ ɮɚɤɬɨɪɨɦ ɹɜɥɹɟɬɫɹ ɫɨɫɬɨɹɧɢɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ 

ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɤɨɦɩɨɧɟɧɬɨɜ ɪɟɚɤɬɨɪɚ. 
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Ɋɢɫɭɧɨɤ 12. ɋɯɟɦɚ ɂɫɢɤɚɜɵ «Ɉɫɬɚɧɨɜɤɚ ɩɪɨɰɟɫɫɚ ɩɟɪɟɪɚɛɨɬɤɢ». 
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͵.ͳ.ʹ. ʛˈ˕ˑˇ FMEA 

FMEA —Failure Mode and Effect Analysis. ɗɬɨ — ɬɟɯɧɨɥɨɝɢɹ 

ɚɧɚɥɢɡɚ ɪɚɡɧɨɜɢɞɧɨɫɬɟɣ ɢ ɩɨɫɥɟɞɫɬɜɢɣ ɜɨɡɦɨɠɧɵɯ ɨɬɤɚɡɨɜ (ɞɟɮɟɤɬɨɜ, ɩɨ 

ɩɪɢɱɢɧɟ ɤɨɬɨɪɵɯ ɨɛɴɟɤɬ ɬɟɪɹɟɬ ɜɨɡɦɨɠɧɨɫɬɶ ɜɵɩɨɥɧɹɬɶ ɫɜɨɢ ɮɭɧɤɰɢɢ). ɑɟɦ 

ɯɨɪɨɲ ɞɚɧɧɵɣ ɦɟɬɨɞ? Ɉɧ ɞɚɟɬ ɩɪɟɞɩɪɢɹɬɢɸ ɜɨɡɦɨɠɧɨɫɬɶ ɩɪɟɞɜɢɞɟɬɶ 

ɜɨɡɦɨɠɧɵɟ ɩɪɨɛɥɟɦɵ ɢ ɧɟɩɨɥɚɞɤɢ ɟɳɟ ɧɚ ɷɬɚɩɟ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ. ȼ ɯɨɞɟ 

ɚɧɚɥɢɡɚ ɩɪɨɢɡɜɨɞɢɬɟɥɶ ɩɨɥɭɱɚɟɬ ɬɚɤɭɸ ɢɧɮɨɪɦɚɰɢɸ:  

 ɩɟɪɟɱɟɧɶ ɩɨɬɟɧɰɢɚɥɶɧɵɯ ɞɟɮɟɤɬɨɜ ɢ ɧɟɢɫɩɪɚɜɧɨɫɬɟɣ;  

 ɚɧɚɥɢɡ ɩɪɢɱɢɧ ɢɯ ɜɨɡɧɢɤɧɨɜɟɧɢɹ, ɬɹɠɟɫɬɢ ɢ ɩɨɫɥɟɞɫɬɜɢɣ; 

 ɪɟɤɨɦɟɧɞɚɰɢɢ ɩɨ ɫɧɢɠɟɧɢɸ ɪɢɫɤɨɜ ɜ ɩɨɪɹɞɤɟ ɩɪɢɨɪɢɬɟɬɧɨɫɬɢ; 

 ɨɛɳɚɹ ɨɰɟɧɤɚ ɛɟɡɨɩɚɫɧɨɫɬɢ ɢ ɧɚɞɟɠɧɨɫɬɢ ɩɪɨɞɭɤɰɢɢ ɢ ɫɢɫɬɟɦɵ ɜ 

ɰɟɥɨɦ.  

Ⱦɚɧɧɵɟ, ɩɨɥɭɱɟɧɧɵɟ ɜ ɪɟɡɭɥɶɬɚɬɟ ɚɧɚɥɢɡɚ, ɞɨɤɭɦɟɧɬɢɪɭɸɬɫɹ. ȼɫɟ 

ɨɛɧɚɪɭɠɟɧɧɵɟ ɢ ɢɡɭɱɟɧɧɵɟ ɨɬɤɚɡɵ ɤɥɚɫɫɢɮɢɰɢɪɭɸɬ ɩɨ ɫɬɟɩɟɧɢ 

ɤɪɢɬɢɱɧɨɫɬɢ, ɥɟɝɤɨɫɬɢ ɨɛɧɚɪɭɠɟɧɢɹ, ɪɟɦɨɧɬɨɩɪɢɝɨɞɧɨɫɬɢ ɢ ɱɚɫɬɨɬɟ 

ɜɨɡɧɢɤɧɨɜɟɧɢɹ. Ɉɫɧɨɜɧɚɹ ɡɚɞɚɱɚ — ɜɵɹɜɢɬɶ ɩɪɨɛɥɟɦɵ ɞɨ ɬɨɝɨ, ɤɚɤ ɨɧɢ 

ɜɨɡɧɢɤɧɭɬ ɢ ɧɚɱɧɭɬ ɜɥɢɹɬɶ ɧɚ ɤɥɢɟɧɬɨɜ ɤɨɦɩɚɧɢɢ. 

Ⱦɚɧɧɚɹ ɲɤɚɥɚ ɡɧɚɱɢɦɨɫɬɢ ɩɨɫɥɟɞɫɬɜɢɣ (S) ɩɨɡɜɨɥɹɟɬ ɨɰɟɧɢɬɶ 

ɡɧɚɱɢɦɨɫɬɶ ɩɨɫɥɟɞɫɬɜɢɣ  ɜɨɡɦɨɠɧɵɯ  ɨɬɤɚɡɨɜ  ɨɬ  1  ɞɨ  10  ɛɚɥɥɨɜ.  Ɂɞɟɫɶ  

ɬɚɤɠɟ  ɩɪɢɜɟɞɟɧɵ ɞɟɫɹɬɶ  ɜɨɡɦɨɠɧɵɯ  ɜɢɞɨɜ  ɩɨɫɥɟɞɫɬɜɢɣ  ɢ  ɢɯ  ɨɩɢɫɚɧɢɟ  ɜ  

ɤɨɥɨɧɤɟ  «ɤɪɢɬɟɪɢɣ ɡɧɚɱɢɦɨɫɬɢ ɩɨɫɥɟɞɫɬɜɢɹ». 
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Ɍɚɛɥɢɰɚ 7. Ɇɟɬɨɞ FMEA 

№ ɉɪɨɰɟɫɫ ȼɢɞ 

ɩɨɬɟɧɰɢɚɥɶɧɨ

ɝɨ ɞɟɮɟɤɬɚ 

ɉɨɫɥɟɞɫɬɜɢɹ 

ɩɨɬɟɧɰɢɚɥɶɧɨɝɨ 

ɞɟɮɟɤɬɚ 

S ɉɨɬɟɧɰɢɚɥɶɧɚɹ 

ɩɪɢɱɢɧɚ ɞɟɮɟɤɬɚ 

Ɉ ɉɟɪɜɨɧɚɱɚɥɶɧɨ 

ɩɪɟɞɥɨɠɟɧɧɵɟ ɦɟɪɵ ɩɨ 

ɨɛɧɚɪɭɠɟɧɢɸ ɞɟɮɟɤɬɚ 

D ɉɑɊ Ɋɟɤɨɦɟɧɞɭɟɦɨɟ 

ɢɡɦɟɧɟɧɢɟ 

1 

ɉ
ɢɪ

ɨɥ
ɢɡ

 ɭ
ɝɥ

ɟɜ
ɨɞ

ɨɪ
ɨɞ

ɧɵ
ɯ 

ɝɚ
ɡɨ

ɜ 

Ɋɚɡɝɟɪɦɟɬɢɡɚɰɢ

ɹ ɫɬɟɧɨɤ 

ɪɟɚɤɬɨɪɚ 

1. Ɂɚɝɪɹɡɧɟɧɢɟ 

ɨɤɪɭɠɚɸɳɟɣ 

ɫɪɟɞɵ. 

2. ȼɵɯɨɞ 

ɨɛɨɪɭɞɨɜɚɧɢɹ ɢɡ 

ɫɬɪɨɹ 

3. ɉɨɬɟɪɹ 

ɩɪɨɞɭɤɬɚ 

4. ɉɚɝɭɛɧɨɟ 

ɜɥɢɹɧɢɟ ɧɚ 

ɡɞɨɪɨɜɶɟ 

ɪɚɛɨɬɧɢɤɨɜ 

9 1. Ɇɟɯɚɧɢɱɟɫɤɢɟ 

ɩɨɜɪɟɠɞɟɧɢɹ 

2. ȼɵɫɨɤɨɟ 

ɞɚɜɥɟɧɢɟ 

3. ȼɵɫɨɤɚɹ 

ɬɟɦɩɟɪɚɬɭɪɚ. 

2 1. ɉɥɚɧɨɜɨ 

ɩɪɟɞɭɩɪɟɞɢɬɟɥɶɧɵɣ ɪɟɦɨɧɬ 

2. Ⱦɟɮɟɤɬɨɫɤɨɩɢɹ 

 

3 54 1. ɍɜɟɥɢɱɟɧɢɟ 

ɬɨɥɳɟɧɵ ɫɬɟɧɤɢ. 

2. ɂɡɦɟɧɟɧɢɟ 

ɦɚɬɟɪɢɚɥɚ ɫɬɟɧɨɤ 

ɪɟɚɤɬɨɪɚ. 

2 ȼɵɯɨɞ ɢɡ ɫɬɪɨɹ 

ɩɟɪɟɦɟɲɢɜɚɸɳ

ɟɝɨ ɭɫɬɪɨɣɫɬɜɚ 

1. ȼɵɯɨɞ 

ɨɛɨɪɭɞɨɜɚɧɢɹ ɢɡ 

ɫɬɪɨɹ. 

2. ɉɨɬɟɪɹ 

ɩɪɨɞɭɤɬɚ 

8 1. ȼɵɯɨɞ ɢɡ ɫɬɪɨɹ 

ɩɨɞɲɢɩɧɢɤɨɜɵɯ 

ɭɡɥɨɜ. 

2. Ɇɟɯɚɧɢɱɟɫɤɢɟ 

ɩɨɜɪɟɠɞɟɧɢɹ ɜɚɥɚ 

ɥɨɩɚɫɬɟɣ ɦɟɲɚɥɤɢ 

3. ɏɢɦɢɱɟɫɤɢɟ 

6 1. ɉɥɚɧɨɜɨ-

ɩɪɟɞɭɩɪɟɞɢɬɟɥɶɧɵɣ ɪɟɦɨɧɬ 

2. ɉɪɢɦɟɧɟɧɢɟ 

ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ 

ɨɛɪɚɛɨɬɚɧɧɨɝɨ ɩɪɨɞɭɤɬɚ 

3 144 1. ɋɜɨɟɜɪɟɦɟɧɧɨɟ 

ɨɛɫɥɭɠɢɜɚɧɢɟ ɪɚɛɨɱɢɯ 

ɨɪɝɚɧɨɜ 

ɩɪɢɦɟɲɢɜɚɸɳɢɯ 

ɭɫɬɪɨɣɫɬɜ ɢ ɟɝɨ 

ɩɨɞɲɢɩɧɢɤɨɜɵɯ ɭɡɥɨɜ. 

2. ɉɪɢɦɟɧɟɧɢɟ 
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ɩɨɜɪɟɠɞɟɧɢɹ 

ɩɟɪɟɦɟɲɢɜɚɸɳɢɯ 

ɭɫɬɪɨɣɫɬɜ. 

 

ɦɚɝɧɢɬɧɨɭɩɪɭɝɢɯ ɢɥɢ 

ɝɚɡɨɫɬɚɬɢɱɟɫɤɢɯ 

ɩɨɞɲɢɩɧɢɤɨɜ. 

3 ɇɟɢɫɩɪɚɜɧɨɫɬɶ 

ɡɚɜɢɯɪɢɬɟɥɹ 

ɩɨɬɨɤɚ 

1. ȼɵɯɨɞ 

ɨɛɨɪɭɞɨɜɚɧɢɹ ɢɡ 

ɫɬɪɨɹ 

2. ɉɨɬɟɪɹ 

ɩɪɨɞɭɤɬɚ.  

7 1. Ɇɟɯɚɧɢɱɟɫɤɢɟ 

ɩɨɜɪɟɠɞɟɧɢɹ 

ɡɚɜɢɯɪɢɬɟɥɹ 

2. Ɂɚɫɨɪɟɧɢɟ ɫɨɩɥɚ 

ɡɚɜɢɯɪɢɬɟɥɹ 

 

4 1. ɂɫɩɨɥɶɡɨɜɚɧɢɟ 

ɨɱɢɳɟɧɧɵɯ ɝɚɡɨɜ. 
4 112 1. ɋɜɨɟɜɪɟɦɟɧɧɨɟ 

ɬɟɯɧɢɱɟɫɤɨɟ 

ɨɛɫɥɭɠɢɜɚɧɢɟ 

4 ȼɵɯɨɞ ɢɡ ɫɬɪɨɹ 

ɫɢɫɬɟɦɵ 

ɭɩɪɚɜɥɟɧɢɹ 

1. ɉɨɬɟɪɢ 

ɩɪɨɞɭɤɬɚ 

2. Ɉɫɬɚɧɨɜɤɚ 

ɪɟɚɤɬɨɪɚ 

9 1. Ɇɟɯɚɧɢɱɟɫɤɢɟ 

ɩɨɜɪɟɠɞɟɧɢɹ 

2. ɗɥɟɤɬɪɢɱɟɫɤɢɟ 

ɩɨɜɪɟɠɞɟɧɢɹ 

3 1. ɋɜɨɟɜɪɟɦɟɧɧɵɣ 

ɬɟɯɧɢɱɟɫɤɢɣ ɨɫɦɨɬɪ  
3 81 1. ɇɚɫɬɪɨɢɬɶ 

ɫɬɚɛɢɥɶɧɨɟ 

ɩɨɬɪɟɛɥɟɧɢɟ 

ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ. 

2. ɉɪɢɨɛɪɟɬɟɧɢɟ ɛɨɥɟɟ 

ɤɚɱɟɫɬɜɟɧɧɨɝɨ 

ɨɛɨɪɭɞɨɜɚɧɢɹ. 

 

 

ɇɚɢɛɨɥɟɟ ɱɚɫɬɵɟ ɨɬɤɚɡɵ ɜɨɡɧɢɤɚɸɬ ɭ ɩɟɪɟɦɟɲɢɜɚɸɳɟɝɨ ɭɫɬɪɨɣɫɬɜɚ. Ɉɧɢ ɜɨɡɧɢɤɚɸɬ ɢɡ ɡɚ ɮɚɤɬɨɪɨɜ 

ɩɪɟɞɫɬɚɜɥɟɧɧɵɯ ɜ ɬɚɛɥɢɰɟ . 

ɋɥɟɞɭɸɳɢɦ ɩɨ ɡɧɚɱɢɦɨɫɬɢ ɜɵɫɬɭɩɚɟɬ ɡɚɜɢɯɪɢɬɟɥɶ ɝɚɡɨɜɨɝɨ ɩɨɬɨɤɚ, ɩɪɢɱɢɧɵ ɟɝɨ ɨɬɤɚɡɚ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ . 
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3.1.3. ʛˈ˕ˑˇ ˇˋ˃ˆ˓˃ˏˏ ʞ˃˓ˈ˕ˑ 

ɋ ɩɨɦɨɳɶɸ ɦɟɬɨɞɚ ɞɢɚɝɪɚɦɦ ɉɚɪɟɬɨ ɦɨɠɧɨ ɨɩɪɟɞɟɥɢɬɶ ɧɚɢɛɨɥɟɟ 

ɫɭɳɟɫɬɜɟɧɧɵɟ ɞɟɮɟɤɬɵ ɩɢɪɨɥɢɡɧɨɝɨ ɚɝɪɟɝɚɬɚ. Ⱦɢɚɝɪɚɦɦɚ ɉɚɪɟɬɨ ɹɜɥɹɟɬɫɹ 

ɧɚɢɛɨɥɟɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɨɣ ɮɨɪɦɨɣ ɜɢɡɭɚɥɶɧɨɝɨ ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɞɚɧɧɵɯ. 

ɗɬɨɬ ɦɟɬɨɞ ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ ɞɢɚɝɧɨɫɬɢɤɢ ɩɪɨɰɟɫɫɚ, ɬɨ ɟɫɬɶ ɞɥɹ ɩɨɢɫɤɚ 

ɧɟɫɤɨɥɶɤɢɯ ɫɭɳɟɫɬɜɟɧɧɵɯ ɩɪɢɱɢɧ ɧɚɪɭɲɟɧɢɹ ɤɚɱɟɫɬɜɚ ɩɪɨɰɟɫɫɚ ɫɪɟɞɢ 

ɦɧɨɝɨɱɢɫɥɟɧɧɵɯ ɮɚɤɬɨɪɨɜ [17]. 

ɉɪɟɞɩɨɥɚɝɚɟɬɫɹ, ɱɬɨ ɧɚ ɞɚɧɧɨɦ ɷɬɚɩɟ ɦɵ ɭɠɟ ɨɛɥɚɞɚɟɦ ɢɧɮɨɪɦɚɰɢɟɣ ɨ 

ɪɟɡɭɥɶɬɚɬɚɯ ɜɫɟɯ ɩɪɟɞɵɞɭɳɢɯ ɲɚɝɨɜ ɩɨ ɪɟɲɟɧɢɸ ɩɪɨɛɥɟɦ: 

 ɩɪɨɛɥɟɦɵ ɫɮɨɪɦɭɥɢɪɨɜɚɧɵ, 

 ɩɪɨɛɥɟɦɵ ɩɪɨɚɧɚɥɢɡɢɪɨɜɚɧɵ, 

 ɤɨɧɬɪɨɥɶɧɵɟ ɥɢɫɬɵ ɡɚɩɨɥɧɟɧɵ ɩɨ ɩɪɨɛɥɟɦɚɦ. 

Ⱦɥɹ ɩɨɫɬɪɨɟɧɢɹ ɞɢɚɝɪɚɦɦɵ ɉɚɪɟɬɨ ɧɟɨɛɯɨɞɢɦɨ ɪɚɡɪɚɛɨɬɚɬɶ ɲɚɛɥɨɧ 

ɬɚɛɥɢɰɵ, ɫɨɞɟɪɠɚɳɟɣ ɫɥɟɞɭɸɳɢɟ ɞɚɧɧɵɟ: 

 ɬɢɩɵ (ɩɪɢɡɧɚɤɢ) ɫɥɭɱɚɟɜ, ɮɚɤɬɨɜ (ɞɚɧɧɵɟ ɥɭɱɲɟ ɜɫɟɝɨ 

ɪɚɫɩɨɥɚɝɚɬɶ ɜ ɭɛɵɜɚɸɳɟɦ ɩɨɪɹɞɤɟ — ɜ ɧɚɱɚɥɟ ɬɚɛɥɢɰɵ ɬɢɩ 

ɫɨɛɵɬɢɹ, ɢɦɟɸɳɢɣ ɧɚɢɛɨɥɶɲɟɟ ɤɨɥɢɱɟɫɬɜɨ ɩɨɜɬɨɪɟɧɢɣ, ɜ ɤɨɧɰɟ 

ɬɚɛɥɢɰɵ — ɧɚɢɦɟɧɶɲɢɣ); 

 ɤɨɥɢɱɟɫɬɜɨ ɩɨɹɜɥɟɧɢɣ (ɩɨɜɬɨɪɟɧɢɣ) ɤɚɠɞɨɝɨ ɬɢɩɚ; 

 ɧɚɤɨɩɥɟɧɧɚɹ ɫɭɦɦɚ ɱɢɫɥɚ ɤɚɠɞɨɝɨ ɬɢɩɚ (ɫ ɧɚɪɚɫɬɚɸɳɢɦ ɢɬɨɝɨɦ: 

ɤ ɱɢɫɥɭ ɩɪɟɞɵɞɭɳɟɝɨ ɬɢɩɚ ɩɪɢɛɚɜɥɹɟɬɫɹ ɫɥɟɞɭɸɳɟɟ); 

 ɩɪɨɰɟɧɬ ɱɢɫɥɚ ɩɨ ɤɚɠɞɨɦɭ ɩɪɢɡɧɚɤɭ ɜ ɨɛɳɟɣ ɫɭɦɦɟ; 

 ɧɚɤɨɩɥɟɧɧɵɣ ɩɪɨɰɟɧɬ (ɫ ɧɚɪɚɫɬɚɸɳɢɦ ɢɬɨɝɨɦ). ȼ ɬɚɛɥɢɰɟ 

ɫɥɟɞɭɟɬ ɩɨɞɫɱɢɬɚɬɶ ɨɛɳɭɸ ɫɭɦɦɭ ɤɨɥɢɱɟɫɬɜɚ ɫɥɭɱɚɟɜ ɩɨ ɜɫɟɦ 

ɬɢɩɚɦ (ɩɪɢɡɧɚɤɚɦ). 

ɉɨɫɬɪɨɢɦ  ɞɢɚɝɪɚɦɦɭ ɉɚɪɟɬɨ, ɩɪɟɞɫɬɚɜɥɟɧɧɭɸ ɧɚ ɪɢɫ. Ɋɚɫɱɟɬɵ, 

ɨɫɧɨɜɚɧɧɵɟ ɧɚ ɞɚɧɧɵɯ ɡɚ ɩɨɫɥɟɞɧɢɟ 5 ɥɟɬ,  ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ. 
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Ɍɚɛɥɢɰɚ 8. Ɋɟɡɭɥɶɬɚɬɵ ɪɟɝɢɫɬɪɚɰɢɢ ɞɚɧɧɵɯ ɩɨ ɜɢɞɚɦ ɨɬɤɚɡɨɜ.    
 

ɉɪɢɱɢɧɚ ɨɬɤɚɡɚ Ʉɨɥɢɱɟɫɬɜɨ 

ɨɬɤɚɡɨɜ 

ȼ ɩɪɨɰɟɧɬɚɯ 

ɑɢɫɥɚ ɨɬɤɚɡɵ 

ɋɭɦɦɚ ɧɟɭɞɚɱ ɋɨɜɨɤɭɩɧɵɣ 

ɩɪɨɰɟɧɬ 

ɏɢɦɢɱɟɫɤɢɟ 

ɩɨɜɪɟɠɞɟɧɢɹ 

ɩɟɪɟɦɟɲɢɜɚɸɳɢɯ 

ɭɫɬɪɨɣɫɬɜ 

13 31 13 31 

Ɇɟɯɚɧɢɱɟɫɤɢɟ 

ɩɨɜɪɟɠɞɟɧɢɹ ɜɚɥɚ 

ɥɨɩɚɫɬɟɣ ɦɟɲɚɥɤɢ 

10 23,8 23 53,8 

ȼɵɯɨɞ ɢɡ ɫɬɪɨɹ 

ɩɨɞɲɢɩɧɢɤɨɜɵɯ 

ɭɡɥɨɜ 

8 19 31 72,8 

Ɇɟɯɚɧɢɱɟɫɤɢɟ 

ɩɨɜɪɟɠɞɟɧɢɹ 

ɡɚɜɢɯɪɢɬɟɥɹ 

6 13.3 37 85,5 

Ɂɚɫɨɪɟɧɢɟ ɫɨɩɥɚ 

ɡɚɜɢɯɪɢɬɟɥɹ 

5 13 

 

42 100 
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Ɋɢɫɭɧɨɤ 12.1. Ⱦɢɚɝɪɚɦɦɚ ɉɚɪɟɬɨ 

ɉɨɫɥɟ ɩɨɫɬɪɨɟɧɢɹ ɞɢɚɝɪɚɦɦɵ ɉɚɪɟɬɨ ɦɵ ɩɪɢɦɟɧɹɟɦ ɬɚɤ ɧɚɡɵɜɚɟɦɵɣ ABC-

ɚɧɚɥɢɡ. Ɇɵ ɪɚɡɞɟɥɹɟɦ ɤɨɦɩɨɧɟɧɬɵ, ɩɨ ɤɨɬɨɪɵɦ ɩɪɨɜɨɞɢɬɫɹ ɚɧɚɥɢɡ, ɧɚ ɬɪɢ 

ɨɛɥɚɫɬɢ: Ⱥ, ȼ, ɋ. ɇɚ ɝɪɭɩɩɭ Ⱥ ɩɪɢɯɨɞɢɬɫɹ 70-80% ɜɫɟɯ ɨɬɤɚɡɨɜ, ɧɚ ɝɪɭɩɩɭ ȼ 

10-25%, ɧɚ ɝɪɭɩɩɭ ɋ 5-10%. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɡɨɧɚ Ⱥ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ 

ɫɥɟɞɭɸɳɢɟ ɞɟɮɟɤɬɵ: Ɋɚɡɝɟɪɦɟɬɢɡɚɰɢɹ ɫɬɟɧɨɤ ɪɟɚɤɬɨɪɚ, ɧɟɢɫɩɪɚɜɧɨɫɬɶ 

ɡɚɜɢɯɪɢɬɟɥɹ ɩɨɬɨɤɚ ɢ ɧɟɫɨɛɥɸɞɟɧɢɟ ɬɪɟɛɨɜɚɧɢɣ ɧɨɪɦɚɬɢɜɧɵɯ ɞɨɤɭɦɟɧɬɨɜ; 

ɡɨɧɚ ȼ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɧɟɢɫɩɪɚɜɧɨɫɬɶ ɧɚɝɪɟɜɚɬɟɥɶɧɵɯ ɷɥɟɦɟɧɬɨɜ; ɡɨɧɚ ɋ – 

ɧɟɢɫɩɪɚɜɧɨɫɬɶ ɫɢɫɬɟɦɵ ɭɩɪɚɜɥɟɧɢɹ.[18] 

Ȼɵɥɨ ɜɵɹɜɥɟɧɨ ɫɥɟɞɭɸɳɟɟ: 

 ɇɚɢɛɨɥɟɟ ɫɭɳɟɫɬɜɟɧɧɵɦ ɮɚɤɬɨɪɨɦ, ɜɥɢɹɸɳɢɦ ɧɚ ɩɪɨɰɟɫɫ ɩɢɪɨɥɢɡɚ 

ɩɨɩɭɬɧɨɝɨ ɝɚɡɚ, ɹɜɥɹɟɬɫɹ ɮɚɤɬɨɪ ɫɨɫɬɨɹɧɢɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ 

ɤɨɦɩɨɧɟɧɬɨɜ ɪɟɚɤɬɨɪɚ. 

 Ɉɛɥɚɫɬɶ "Ⱥ" ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɩɪɢɱɢɧɵ ɨɬɤɚɡɨɜ ɩɢɪɨɥɢɡɧɵɯ 

ɭɫɬɚɧɨɜɨɤ, ɩɨɞɥɟɠɚɳɢɯ ɥɢɤɜɢɞɚɰɢɢ ɜ ɩɟɪɜɨɨɱɟɪɟɞɧɨɦ ɩɨɪɹɞɤɟ. 

 Ⱦɥɹ ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɩɪɢɱɢɧ ɫɛɨɟɜ ɧɟɨɛɯɨɞɢɦɨ ɜɵɩɨɥɧɢɬɶ 

ɫɥɟɞɭɸɳɢɟ ɬɪɟɛɨɜɚɧɢɹ: 
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Со̏окуп̦а́ ̭у̥̥а ̦еуда̸ Со̏окуп̦̼̜ п̬о̶е̦т 
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 ɫɜɨɟɜɪɟɦɟɧɧɵɣ ɨɫɦɨɬɪ ɨɛɨɪɭɞɨɜɚɧɢɹ ɭɥɶɬɪɚɡɜɭɤɨɜɨɣ 

ɞɟɮɟɤɬɨɫɤɨɩɢɟɣ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɞɟɮɟɤɬɨɫɤɨɩɚ, ɚ ɬɚɤɠɟ  ɞɚɬɱɢɤɨɜ, 

ɪɚɫɩɨɥɨɠɟɧɧɵɯ ɜɧɭɬɪɢ ɤɨɪɩɭɫɚ ɫ ɮɭɧɤɰɢɟɣ ɬɟɦɩɟɪɚɬɭɪɧɨɣ ɤɨɦɩɟɧɫɚɰɢɢ; 

 ɩɪɨɜɨɞɢɬɶ ɩɪɨɮɢɥɚɤɬɢɱɟɫɤɢɣ ɪɟɦɨɧɬ ɨɛɨɪɭɞɨɜɚɧɢɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ 

ɫ ɩɪɨɝɧɨɡɨɦ ɨɫɬɚɬɨɱɧɨɝɨ ɪɟɫɭɪɫɚ ɩɭɬɟɦ ɷɤɫɬɪɚɩɨɥɹɰɢɢ ɧɚ ɨɫɧɨɜɟ ɩɨɥɭɱɟɧɧɵɯ 

ɞɚɧɧɵɯ.[19] 
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3.2 ʟ˃ˊ˓˃˄ˑ˕ˍ˃  ˕ˈ˘ːˑˎˑˆˋ˚ˈ˔ˍˑˆˑ ˓ˈ˃ˍ˕ˑ˓˃ ˇˎˢ ˒ˈ˓ˈ˓˃˄ˑ˕ˍˋ ˖ˆˎˈ˅ˑˇˑ˓ˑˇˑ˅ 

 

 

 

Ɋɢɫɭɧɨɤ 13. ɉɟɪɫɩɟɤɬɢɜɧɨɟ ɢɡɨɛɪɚɠɟɧɢɟ ɩɪɟɞɥɚɝɚɟɦɨɝɨ ɪɟɚɤɬɨɪɚ
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Ɋɢɫɭɧɨɤ 14. ɉɨɩɟɪɟɱɧɨɟ ɫɟɱɟɧɢɟ ɩɪɟɞɥɚɝɚɟɦɨɝɨ ɪɟɚɤɬɨɪɚ 

 

Ɋɢɫɭɧɨɤ 15. ɋɩɨɫɨɛ ɭɫɬɚɧɨɜɤɢ ɩɟɪɟɦɟɲɢɜɚɸɳɟɝɨ ɜɨɪɫɚ ɜ ɛɚɪɚɛɚɧɟ 

ɩɟɪɟɦɟɲɢɜɚɸɳɟɝɨ ɭɫɬɪɨɣɫɬɜɚ. 
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Ɋɚɡɪɚɛɨɬɚɧ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɣ ɪɟɚɤɬɨɪ ɞɥɹ ɬɟɪɦɨɯɢɱɟɫɤɨɣ ɩɟɪɟɪɚɛɨɬɤɢ 

ɭɝɥɟɜɨɞɨɪɨɞɨɜ. Ⱦɚɧɧɚɹ ɭɫɬɚɧɨɜɤɚ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɝɨɪɢɡɨɧɬɚɥɶɧɵɣ 

ɪɟɚɤɬɨɪ ɩɢɪɨɥɢɡɚ, ɫɨɫɬɨɹɳɟɝɨ ɢɡ ɤɨɪɩɭɫɚ, ɩɟɪɟɦɟɲɢɜɚɸɳɟɝɨ ɭɫɬɪɨɣɫɬɜɚ, 

ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɨɬɜɟɪɫɬɢɣ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ. 

ɇɚ ɪɢɫɭɧɤɟ 13 ɢɡɨɛɪɚɠɟɧɨ ɩɟɪɫɩɟɤɬɢɜɧɨɟ ɢɡɨɛɪɚɠɟɧɢɟ ɩɪɟɞɥɚɝɚɟɦɨɝɨ 

ɪɟɚɤɬɨɪɚ; ɧɚ ɪɢɫɭɧɤɟ 14 – ɩɨɩɟɪɟɱɧɨɟ ɫɟɱɟɧɢɟ ɩɪɟɞɥɚɝɚɟɦɨɝɨ ɪɟɚɤɬɨɪɚ; ɧɚ 

ɪɢɫɭɧɤɟ 15 – ɫɩɨɫɨɛ ɭɫɬɚɧɨɜɤɢ ɩɟɪɟɦɟɲɢɜɚɸɳɟɝɨ ɜɨɪɫɚ ɜ ɛɚɪɚɛɚɧɟ 

ɩɟɪɟɦɟɲɢɜɚɸɳɟɝɨ ɭɫɬɪɨɣɫɬɜɚ. 

Ɋɟɚɤɬɨɪ ɞɥɹ ɩɨɥɭɱɟɧɢɹ ɧɚɧɨɜɨɥɨɤɧɢɫɬɨɝɨ ɭɝɥɟɪɨɞɚ ɢ ɜɨɞɨɪɨɞɚ (ɪɢɫɭɧɤɟ 1-3), 

ɫɨɞɟɪɠɢɬ ɜɧɟɲɧɢɣ ɤɨɪɩɭɫ 1, ɜɧɭɬɪɟɧɧɢɣ ɤɨɪɩɭɫ 2, ɨɛɪɚɡɭɹ ɦɟɠɞɭ ɫɨɛɨɣ 

ɨɛɨɝɪɟɜɚɟɦɭɸ ɡɨɧɭ, ɛɚɪɚɛɚɧɵ ɩɟɪɟɦɟɲɢɜɚɸɳɟɝɨ ɭɫɬɪɨɣɫɬɜɚ 3, 

ɭɫɬɚɧɨɜɥɟɧɧɵɟ ɧɚ ɩɨɥɨɦ ɜɚɥɭ 4, ɩɪɢ ɷɬɨɦ ɜ ɛɚɪɚɛɚɧɚɯ ɩɟɪɟɦɟɲɢɜɚɸɳɟɝɨ 

ɭɫɬɪɨɣɫɬɜɚ ɭɫɬɚɧɨɜɥɟɧ ɩɟɪɟɦɟɲɢɜɚɸɳɢɣ ɜɨɪɫ 5, ɡɚɤɪɟɩɥɟɧɧɵɣ ɫ ɩɨɦɨɳɶɸ 

ɲɬɢɮɬɨɜ 6, ɜ ɫɜɨɸ ɨɱɟɪɟɞɶ ɛɚɪɚɛɚɧɵ ɩɟɪɟɦɟɲɢɜɚɸɳɟɝɨ ɭɫɬɪɨɣɫɬɜɚ 

ɡɚɤɪɟɩɥɟɧɵ ɧɚ ɩɨɥɨɦ ɜɚɥɭ ɫ ɩɨɦɨɳɶɸ ɩɪɢɠɢɦɧɵɯ ɬɚɪɟɥɨɤ 7 ɢ 

ɮɢɤɫɚɰɢɨɧɧɵɯ ɡɚɠɢɦɨɜ 8, ɤɪɨɦɟ ɬɨɝɨ ɤɚɠɞɵɣ ɛɚɪɚɛɚɧ ɞɨɩɨɥɧɢɬɟɥɶɧɨ 

ɫɧɚɛɠɟɧ ɩɥɚɧɟɬɚɪɧɨɣ ɩɟɪɟɞɚɱɟɣ 9. ȼɚɥ ɩɟɪɟɦɟɲɢɜɚɸɳɟɝɨ ɭɫɬɪɨɣɫɬɜɚ 

ɭɫɬɚɧɨɜɥɟɧ ɧɚ ɦɚɝɧɢɬɧɵɯ 10 ɢ ɭɩɨɪɧɵɯ 11 ɩɨɞɲɢɩɧɢɤɚɯ, ɤɨɬɨɪɵɟ 

ɭɫɬɚɧɨɜɥɟɧɵ ɜ ɛɨɤɨɜɵɯ ɤɪɵɲɤɚɯ 12, ɨɞɢɧ ɢɡ ɤɨɧɰɨɜ ɜɚɥɚ ɫɨɟɞɢɧɟɧ ɫ 

ɦɚɝɧɢɬɧɨɣ ɦɭɮɬɨɣ 13. Ʉ ɬɨɦɭ ɠɟ, ɪɟɚɤɬɨɪ ɫɨɞɟɪɠɢɬ ɩɚɬɪɭɛɤɢ ɞɥɹ ɜɜɨɞɚ ɝɚɡɚ 

14 ɢ ɜɵɜɨɞɚ ɩɪɨɪɟɚɝɢɪɨɜɚɜɲɢɯ ɝɚɡɨɜ 15, ɲɥɸɡɵ ɞɥɹ ɡɚɝɪɭɡɤɢ ɤɚɬɚɥɢɡɚɬɨɪɚ 

16 ɢ ɜɵɝɪɭɡɤɢ ɧɚɧɨɦɚɬɟɪɢɚɥɚ 17, ɡɚɜɢɯɪɢɬɟɥɢ ɝɚɡɨɜɨɝɨ ɩɨɬɨɤɚ 18, ɩɚɬɪɭɛɨɤ 

ɞɥɹ ɜɵɜɨɞɚ ɬɟɩɥɨɜɵɯ ɝɚɡɨɜ, ɢɧɬɟɧɫɢɮɢɤɚɬɨɪɵ ɬɟɩɥɨɨɛɦɟɧɚ 20 ɢ 

ɥɚɛɢɪɢɧɬɧɵɟ ɤɪɟɩɥɟɧɢɹ 21.  

Ɋɚɛɨɬɚɟɬ ɪɟɚɤɬɨɪ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ: 

Ʉɚɬɚɥɢɡɚɬɨɪ ɩɨɫɬɭɩɚɟɬ ɱɟɪɟɡ ɲɥɸɡ ɞɥɹ ɡɚɝɪɭɡɤɢ ɤɚɬɚɥɢɡɚɬɨɪɚ 16 ɜ 

ɧɟɨɛɯɨɞɢɦɨɦ ɤɨɥɢɱɟɫɬɜɟ ɞɥɹ ɪɚɛɨɬɵ ɪɟɚɤɬɨɪɚ ɧɚ ɨɞɢɧ ɰɢɤɥ, ɝɟɪɦɟɬɢɱɧɨ 

ɡɚɤɪɵɜɚɟɬɫɹ. ɋɵɪɶɟ ɩɨɫɬɭɩɚɟɬ ɱɟɪɟɡ ɩɚɬɪɭɛɤɢ ɞɥɹ ɜɜɨɞɚ ɝɚɡɚ 14, 

ɪɚɫɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɨɛɴɟɦɭ ɪɟɚɤɬɨɪɚ. ɑɚɫɬɶ ɫɵɪɶɹ ɩɨɫɬɭɩɚɟɬ ɞɥɹ ɧɚɝɪɟɜɚ 

ɪɟɚɤɬɨɪɚ. Ɍɟɩɥɨɜɨɣ ɝɚɡ ɨɬɯɨɞɢɬ ɱɟɪɟɡ ɩɚɬɪɭɛɤɢ 18. ȼɪɚɳɟɧɢɟ ɜɚɥɚ 
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ɩɪɢɦɟɲɢɜɚɸɳɟɝɨ ɭɫɬɪɨɣɫɬɜɚ 3 ɩɪɢɜɨɞɢɬ ɤ ɞɟɣɫɬɜɢɸ ɛɚɪɚɛɚɧɵ ɫ 

ɩɥɚɧɟɬɚɪɧɵɦɢ ɩɟɪɟɞɚɱɚɦɢ. ɉɨɫɥɟ ɡɚɜɟɪɲɟɧɢɹ ɰɢɤɥɚ ɩɨɫɬɟɩɟɧɧɨ ɫɧɢɠɚɟɬɫɹ 

ɩɨɞɚɱɚ ɬɟɩɥɚ ɜ ɪɟɚɤɬɨɪ, ɚ ɬɚɤ ɠɟ ɨɝɪɚɧɢɱɢɜɚɟɬɫɹ ɩɨɞɚɱɚ ɫɵɪɶɹ ɜ ɪɟɚɤɬɨɪ. 

Ɉɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɨɞɚɱɚ ɚɡɨɬɚ ɞɥɹ ɨɱɢɫɬɤɢ ɨɫɬɚɬɨɱɧɨɝɨ ɫɨɞɟɪɠɚɧɢɹ ɫɵɪɶɹ. 

Ɉɬɤɪɵɜɚɟɬɫɹ ɲɥɸɡ 17 ɞɥɹ ɜɵɝɪɭɡɤɢ ɩɨɥɭɱɢɜɲɟɝɨɫɹ ɩɪɨɞɭɤɬɚ, 

ɧɚɧɨɜɨɥɨɤɧɢɫɬɨɝɨ ɭɝɥɟɪɨɞɚ, ɞɥɹ ɞɚɥɶɧɟɣɲɟɝɨ ɨɱɢɳɟɧɢɹ ɨɬ ɤɚɬɚɥɢɡɚɬɨɪɚ. 

ɒɥɸɡ 17 ɝɟɪɦɟɬɢɱɧɨ ɡɚɤɪɵɜɚɟɬɫɹ ɢ ɰɢɤɥ ɩɨɜɬɨɪɹɟɬɫɹ.
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3.3 ʟ˃ˊ˓˃˄ˑ˕ˍ˃  ˒˓ˋː˙ˋ˒ˋ˃ˎ˟ːˑˌ  ˕ˈ˘ːˑˎˑˆˋ˚ˈ˔ˍˑˌ ˔˘ˈˏ˞ ˖˔˕˃ːˑ˅ˍˋ  
 

 

Ɋɢɫɭɧɨɤ 16. ɋɯɟɦɚ ɩɪɨɬɟɤɚɧɢɹ ɩɪɨɰɟɫɫɚ ɩɨɞɝɨɬɨɜɤɢ ɧɟɮɬɢ, ɝɚɡɚ. 
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ɉɪɨɞɭɤɰɢɹ ɧɟɮɬɹɧɵɯ ɫɤɜɚɠɢɧ ɱɟɪɟɡ ɷɥɟɤɬɪɢɮɢɰɢɪɨɜɚɧɧɵɟ ɡɚɞɜɢɠɤɢ 

ɩɨɫɬɭɩɚɟɬ ɧɚ ɭɡɟɥ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɞɚɜɥɟɧɢɹ. ɍɡɟɥ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɞɚɜɥɟɧɢɹ 

ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɢɡɛɵɬɨɱɧɨɝɨ ɞɚɜɥɟɧɢɹ ɞɨ ɫɟɛɹ.  

Ⱦɚɥɟɟ ɷɦɭɥɶɫɢɹ ɧɚɩɪɚɜɥɹɟɬɫɹ ɜ ɩɟɪɜɭɸ ɫɬɭɩɟɧɶ ɫɟɩɚɪɚɰɢɢ, ɝɞɟ 

ɩɪɨɢɫɯɨɞɢɬ ɩɟɪɜɢɱɧɵɣ ɨɬɛɨɪ ɝɚɡɚ ɢ ɪɚɡɞɟɥɟɧɢɢ ɷɦɭɥɶɫɢɢ ɧɚ ɬɪɢ ɮɚɡɵ: ɝɚɡ, 

ɧɟɮɬɶ, ɜɨɞɚ. Ƚɚɡ ɜɵɫɨɤɨɝɨ ɞɚɜɥɟɧɢɹ ɧɚɩɪɚɜɥɹɟɬɫɹ ɜ ɛɥɨɤ ɩɨɞɝɨɬɨɜɤɢ ɢ 

ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɝɚɡɚ. Ⱦɚɧɧɵɣ ɝɚɡ ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ ɩɨɬɪɟɛɢɬɟɥɟɣ.  

ɉɨɫɥɟ ɩɟɪɜɨɣ ɫɬɭɩɟɧɢ ɫɟɩɚɪɚɰɢɢ ɧɟɮɬɶ ɨɬɩɪɚɜɥɹɟɬɫɹ ɜɨ ɜɬɨɪɭɸ 

ɫɬɭɩɟɧɶ ɫɟɩɚɪɚɰɢɢ ɷɥɟɤɬɪɨɞɟɝɢɞɪɚɬɨɪ. ȼ ɞɚɧɧɨɦ ɚɩɩɚɪɚɬɟ ɩɪɨɢɫɯɨɞɢɬ 

ɪɚɡɞɟɥɟɧɢɟ ɷɦɭɥɶɫɢɢ ɫ ɩɨɦɨɳɶɸ ɷɥɟɤɬɪɨɫɬɚɬɢɱɟɫɤɨɝɨ ɧɚɩɪɹɠɟɧɢɹ. ȼ ɧɟɦ ɧɚ 

ɜɵɫɨɬɟ ɱɭɬɶ ɛɨɥɶɲɟ ɩɨɥɨɜɢɧɵ ɚɩɩɚɪɚɬɚ ɩɪɢɤɪɟɩɥɟɧɵ ɞɜɚ ɪɚɦɧɵɯ 

ɩɪɹɦɨɭɝɨɥɶɧɵɯ ɷɥɟɤɬɪɨɞɚ 8 ɨɞɢɧ ɧɚɞ ɞɪɭɝɢɦ. ɉɢɬɚɸɬ ɢɯ ɞɜɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ 

ɬɢɩɚ ɈɆ-66/35, ɢɦɟɸɳɢɟ ɦɨɳɧɨɫɬɶ 5 ɤȼȺ. ɗɥɟɤɬɪɨɞɵ ɪɚɫɩɨɥɨɠɟɧɵ ɜ 25-40 

ɫɦ ɞɪɭɝ ɨɬ ɞɪɭɝɚ ɢ ɡɚɧɢɦɚɸɬ ɩɪɚɤɬɢɱɟɫɤɢ ɜɫɟ ɩɪɨɞɨɥɶɧɨɟ ɫɟɱɟɧɢɟ 

ɷɥɟɤɬɪɨɞɟɝɢɞɪɚɬɨɪɚ.[20] 

ɋɵɪɶɟɜɚɹ ɧɟɮɬɶ ɪɚɜɧɨɦɟɪɧɨ ɩɨɞɚɟɬɫɹ ɜ ɚɩɩɚɪɚɬ ɱɟɪɟɡ ɝɨɪɢɡɨɧɬɚɥɶɧɵɣ 

ɦɚɬɨɱɧɢɤ, ɤɨɬɨɪɵɣ ɪɚɫɩɨɥɨɠɟɧ ɜɞɨɥɶ ɚɩɩɚɪɚɬɚ. ɋɧɚɱɚɥɚ ɧɟɮɬɶ ɩɨɫɬɭɩɚɟɬ ɜ 

ɫɥɨɣ ɨɬɫɬɨɹɜɲɟɣɫɹ ɜɨɞɵ, ɩɨɬɨɦ ɩɨɩɚɞɚɟɬ ɜ ɡɨɧɭ ɩɨɞ ɷɥɟɤɬɪɨɞɚɦɢ ɢ ɞɚɥɟɟ ɜ 

ɩɪɨɫɬɪɚɧɫɬɜɨ ɦɟɠɞɭ ɷɥɟɤɬɪɨɞɚɦɢ. Ⱦɚɥɟɟ ɨɧɚ ɩɟɪɟɦɟɳɚɟɬɫɹ ɜ ɩɪɨɫɬɪɚɧɫɬɜɨ 

ɧɚɞ ɷɥɟɤɬɪɨɞɚɦɢ ɢ ɜɵɲɟ, ɧɚɩɪɚɜɥɹɹɫɶ ɤ ɜɵɯɨɞɧɵɦ ɤɨɥɥɟɤɬɨɪɚɦ 

ɨɛɪɚɛɨɬɚɧɧɨɣ ɧɟɮɬɢ, ɤɨɬɨɪɵɟ ɪɚɫɩɪɟɞɟɥɟɧɵ ɜ ɜɟɪɯɧɟɣ ɱɚɫɬɢ 

ɷɥɟɤɬɪɨɞɟɝɢɞɪɚɬɨɪɚ ɩɨ ɜɫɟɣ ɞɥɢɧɟ. Ʉɨɧɬɚɤɬ ɧɟɮɬɢ ɫ ɜɨɞɨɣ ɢ ɞɟɷɦɭɥɶɝɚɬɨɪɨɦ, 

ɤɨɬɨɪɵɣ ɪɚɫɬɜɨɪɟɧ ɜ ɧɟɣ, ɩɨɦɨɝɚɟɬ ɞɨɫɬɢɱɶ ɛɨɥɟɟ ɩɨɥɧɨɝɨ ɭɞɚɥɟɧɢɹ ɫɨɥɟɣ ɢ 

ɜɨɞɵ. ɉɨɞ ɜɨɡɞɟɣɫɬɜɢɟɦ ɫɥɚɛɨɝɨ ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ ɩɨɥɹ, ɜɨɡɧɢɤɚɸɳɟɝɨ ɦɟɠɞɭ 

ɩɨɜɟɪɯɧɨɫɬɶɸ ɜɨɞɵ ɢ ɧɢɠɧɢɦ ɷɥɟɤɬɪɨɞɨɦ, ɩɨ ɩɭɬɢ ɧɟɮɬɢ ɜ ɦɟɠɷɥɟɤɬɪɨɞɧɨɟ 

ɩɪɨɫɬɪɚɧɫɬɜɨ ɢɡ ɧɟɟ ɜɵɩɚɞɚɸɬ ɤɪɭɩɧɵɟ ɱɚɫɬɢɰɵ ɜɨɞɵ. ȼ ɫɢɥɶɧɨɟ 

ɷɥɟɤɬɪɢɱɟɫɤɨɟ ɩɨɥɟ ɩɨɫɬɭɩɚɟɬ ɧɟɮɬɶ ɫ ɛɨɥɟɟ ɦɟɥɤɢɦɢ ɱɚɫɬɢɱɤɚɦɢ ɜɨɞɵ, 

ɤɨɬɨɪɵɦ ɧɟɨɛɯɨɞɢɦɨ ɜɨɡɞɟɣɫɬɜɢɟ ɩɨɥɹ ɫ ɛɨɥɶɲɟɣ ɧɚɩɪɹɠɟɧɧɨɫɬɶɸ. Ƚɚɡ ɜ 

ɫɜɨɸ ɨɱɟɪɟɞɶ ɧɚɩɪɚɜɥɹɟɬɫɹ ɱɟɪɟɡ ɤɨɦɩɪɟɫɫɨɪɧɭɸ ɫɬɚɧɰɢɸ ɜ Ɋȼɋ ɞɥɹ 

ɯɪɚɧɟɧɢɹ ɢ ɞɚɥɶɧɟɣɲɟɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɹ.[21] 
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ɉɨɫɥɟ ɷɥɟɤɬɪɨɞɟɝɢɞɪɚɬɨɪɚ ɨɛɟɡɜɨɠɟɧɧɚɹ ɧɟɮɬɶ ɧɚɩɪɚɜɥɹɟɬɫɹ ɜ ɬɪɟɬɶɸ 

ɫɬɭɩɟɧɶ ɫɟɩɚɪɚɰɢɢ, ɤɨɧɰɟɜɭɸ ɫɟɩɚɪɚɰɢɨɧɧɭɸ ɭɫɬɚɧɨɜɤɭ (Ʉɋɍ), 

ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɨɤɨɧɱɚɬɟɥɶɧɨɣ ɞɟɝɚɡɚɰɢɢ ɧɟɮɬɢ ɞɨ ɬɪɟɛɭɟɦɵɯ ɡɧɚɱɟɧɢɣ 

ɞɚɜɥɟɧɢɹ ɧɚɫɵɳɟɧɧɵɯ ɩɚɪɨɜ ɢ ɨɱɢɫɬɤɢ ɩɨɩɭɬɧɨɝɨ ɝɚɡɚ. ɋɟɩɚɪɚɬɨɪɵ ɞɥɹ Ʉɋɍ 

ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ ɝɨɪɢɡɨɧɬɚɥɶɧɵɟ ɚɩɩɚɪɚɬɵ ɫ ɜɧɭɬɪɟɧɧɟɣ ɩɟɧɨɝɚɫɹɳɟɣ 

ɩɟɪɟɝɨɪɨɞɤɨɣ ɢ ɤɚɩɥɟɨɬɛɨɣɧɵɦ ɭɫɬɪɨɣɫɬɜɨɦ, ɨɫɧɚɳɟɧɧɵɟ ɩɚɬɪɭɛɤɨɦ ɜɯɨɞɚ 

ɧɟɮɬɟɝɚɡɨɜɨɣ ɫɦɟɫɢ, ɩɚɬɪɭɛɤɨɦ ɜɵɯɨɞɚ ɝɚɡɚ, ɩɚɬɪɭɛɤɨɦ ɜɵɯɨɞɚ ɧɟɮɬɢ, 

ɞɪɟɧɚɠɧɵɦ ɲɬɭɰɟɪɨɦ ɢ ɲɬɭɰɟɪɚɦɢ ɩɨɞ Ʉɂɉ ɢ ɩɪɟɞɨɯɪɚɧɢɬɟɥɶɧɭɸ 

ɚɪɦɚɬɭɪɭ, ɚ ɬɚɤɠɟ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɦɢ ɥɸɤɚɦɢ-ɥɚɡɚɦɢ. Ƚɚɡ ɧɢɡɤɨɝɨ ɞɚɜɥɟɧɢɹ 

ɧɚɩɪɚɜɥɹɟɬɫɹ ɜ ɥɢɧɢɸ ɧɚ ȽɄɋ, ɚ ɞɚɥɟɟ ɜ ɪɟɡɟɪɜɭɚɪ ɯɪɚɧɟɧɢɹ.[22]  

ɉɪɢ ɞɚɧɧɨɣ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɫɯɟɦɟ, ɝɚɡ ɧɢɡɤɨɝɨ ɞɚɜɥɟɧɢɹ ɢɫɩɨɥɶɡɭɟɬɫɹ 

ɤɚɤ ɫɵɪɶɟ ɞɥɹ ɬɟɪɦɨɯɢɦɢɱɟɫɤɨɝɨ ɪɟɚɤɬɨɪɚ.  
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3.4 ȼɵɛɨɪ ɢ ɨɛɨɫɧɨɜɚɧɢɟ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɞɥɹ ɪɟɚɤɬɨɪɧɨɣ 

ɭɫɬɚɧɨɜɤɢ 

Ⱦɥɹ ɜɟɞɟɧɢɹ ɪɟɠɢɦɚ ɫ ɭɫɬɚɧɨɜɥɟɧɧɵɦɢ ɩɚɪɚɦɟɬɪɚɦɢ ɧɟɨɛɯɨɞɢɦɨ 

ɨɛɨɪɭɞɨɜɚɧɢɟ ɫ ɨɩɪɟɞɟɥɟɧɧɵɦɢ ɩɚɪɚɦɟɬɪɚɦɢ. 

Ɉɛɨɪɭɞɨɜɚɧɢɟ ɜɵɛɢɪɚɟɬɫɹ ɧɚɢɛɨɥɟɟ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɟ (ɫ ɨɩɬɢɦɚɥɶɧɨɣ 

ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶɸ), ɨɛɟɫɩɟɱɢɜɚɸɳɟɟ ɜɵɫɨɤɨɟ ɤɚɱɟɫɬɜɨ ɩɪɨɞɭɤɰɢɢ ɢ 

ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɩɪɨɢɡɜɨɞɫɬɜɚ, ɦɚɤɫɢɦɚɥɶɧɭɸ ɦɟɯɚɧɢɡɚɰɢɸ ɪɭɱɧɨɝɨ ɬɪɭɞɚ.[23] 

ɇɟɦɚɥɨɜɚɠɧɵɦ ɹɜɥɹɟɬɫɹ ɭɫɬɪɨɣɫɬɜɨ ɩɟɪɟɤɚɱɤɢ ɝɚɡɚ. ȼ ɤɚɱɟɫɬɜɟ ɞɚɧɧɨɝɨ 

ɭɫɬɪɨɣɫɬɜɚ ɢɫɩɨɥɶɡɭɟɬɫɹ ɤɨɦɩɪɟɫɫɨɪ ɬɢɩɚ ɐɇɋ (ɪɢɫɭɧɨɤ ). Ⱦɚɧɧɵɣ ɜɢɞ ɤɨɦɩɪɟɫɫɨɪɚ 

ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɫɥɟɞɭɸɳɢɦɢ ɩɪɟɢɦɭɳɟɫɬɜɚɦɢ: 

 Ƚɨɪɢɡɨɧɬɚɥɶɧɵɣ ɪɚɡɴɟɦ ɤɨɪɩɭɫɚ ɤɨɦɩɪɟɫɫɨɪɚ ɜɦɟɫɬɟ ɫɨ ɜɫɬɪɨɟɧɧɵɦɢ 

ɡɚɤɥɚɞɧɵɦɢ ɞɟɬɚɥɹɦɢ ɩɪɨɬɨɱɧɨɣ ɱɚɫɬɢ ɩɨɡɜɨɥɹɟɬ ɫɨɡɞɚɜɚɬɶ ɫɥɨɠɧɵɟ ɦɚɲɢɧɵ ɞɥɹ 

ɫɠɚɬɢɹ ɩɨɠɚɪɨɨɩɚɫɧɵɯ ɝɚɡɨɜ (ɤɢɫɥɨɪɨɞ) ɢ ɝɚɡɨɜ, ɫɤɥɨɧɧɵɯ ɤ ɨɛɪɚɡɨɜɚɧɢɸ 

ɪɚɡɥɢɱɧɵɯ ɨɬɥɨɠɟɧɢɣ ɜ ɩɪɨɬɨɱɧɨɣ ɱɚɫɬɢ.[24] 

 ȼɨɡɦɨɠɧɨɫɬɶ ɨɛɫɥɭɠɢɜɚɧɢɹ ɩɨɞɲɢɩɧɢɤɨɜ ɢ ɭɩɥɨɬɧɟɧɢɣ ɛɟɡ ɪɚɡɛɨɪɤɢ 

ɤɨɪɩɭɫɚ. 

 Ⱦɨɫɬɭɩ ɤ ɡɚɤɥɚɞɧɵɦ ɞɟɬɚɥɹɦ ɢ ɪɨɬɨɪɭ ɱɟɪɟɡ ɜɟɪɯɧɸɸ ɩɨɥɨɜɢɧɭ ɤɨɪɩɭɫɚ 

ɩɨɡɜɨɥɹɟɬ ɡɧɚɱɢɬɟɥɶɧɨ ɫɧɢɡɢɬɶ ɡɚɬɪɚɬɵ ɧɚ ɩɥɚɧɨɜɨɟ ɬɟɯɧɢɱɟɫɤɨɟ ɨɛɫɥɭɠɢɜɚɧɢɟ 

ɤɨɦɩɪɟɫɫɨɪɨɜ. 

 Ʉɨɧɫɬɪɭɤɰɢɹ ɢ ɦɚɬɟɪɢɚɥɶɧɨɟ ɢɫɩɨɥɧɟɧɢɟ ɨɬɜɟɱɚɸɬ ɩɨɜɵɲɟɧɧɵɦ ɬɪɟɛɨɜɚɧɢɹɦ 

ɩɨ ɫɠɚɬɢɸ ɩɨɠɚɪɨɨɩɚɫɧɵɯ ɝɚɡɨɜ. 

 Ɇɧɨɝɨɥɟɬɧɹɹ ɧɚɪɚɛɨɬɤɚ ɜ ɭɫɥɨɜɢɹɯ ɷɤɫɩɥɭɚɬɚɰɢɢ ɨɛɟɫɩɟɱɢɜɚɟɬ ɜɵɫɨɤɭɸ 

ɧɚɞɟɠɧɨɫɬɶ ɢ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ ɷɥɟɦɟɧɬɨɜ. 

 ɉɟɪɟɞ ɩɨɫɬɚɜɤɨɣ ɧɚ ɨɛɴɟɤɬ ɤɨɦɩɪɟɫɫɨɪ ɩɪɨɯɨɞɢɬ ɩɪɢɟɦɨ-ɫɞɚɬɨɱɧɵɟ 

ɢɫɩɵɬɚɧɢɹ ɧɚ ɫɬɟɧɞɟ ɡɚɜɨɞɚ-ɢɡɝɨɬɨɜɢɬɟɥɹ ɫ ɩɨɞɬɜɟɪɠɞɟɧɢɟɦ ɡɚɹɜɥɟɧɧɵɯ 

ɬɟɯɧɢɱɟɫɤɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ. 
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Ɋɢɫɭɧɨɤ 18. ɐɟɧɬɪɨɛɟɠɧɚɹ ɤɨɦɩɪɟɫɫɨɪɧɚɹ ɭɫɬɚɧɨɜɤɚ ɫ ɝɨɪɢɡɨɧɬɚɥɶɧɵɦ ɪɚɡɴɟɦɨɦ 

ɤɨɪɩɭɫɚ. 

Ⱦɥɹ ɜɪɟɦɟɧɧɨɝɨ ɯɪɚɧɟɧɢɹ ɢ ɫɬɚɛɢɥɢɡɚɰɢɢ ɞɚɜɥɟɧɢɹ ɩɢɪɨɥɢɡɧɨɝɨ ɝɚɡɚ ɩɟɪɟɞ 

ɟɝɨ ɩɨɞɚɱɟɣ ɜ ɝɨɪɟɥɨɱɧɵɟ ɭɫɬɪɨɣɫɬɜɨ ɧɟɨɛɯɨɞɢɦɨ ɩɪɟɞɭɫɦɨɬɪɟɬɶ ɧɚɥɢɱɢɟ Ɋȼɋ 

(ɪɢɫɭɧɨɤ ).[25] 

 

Ɋɢɫɭɧɨɤ 19. Ɋɟɡɟɪɜɭɚɪ ɜɟɪɬɢɤɚɥɶɧɵɣ ɫɬɚɥɶɧɨɣ. 

Ɋɟɝɭɥɢɪɨɜɤɭ ɩɟɪɟɤɪɵɬɢɹ ɩɨɬɨɤɚ ɫɪɟɞɵ ɞɥɹ ɪɚɡɧɵɯ ɪɟɠɢɦɨɜ ɪɚɛɨɬɵ 

ɪɟɚɤɬɨɪɚ ɨɛɟɫɩɟɱɢɜɚɟɬ ɡɚɩɨɪɧɚɹ ɚɪɦɚɬɭɪɚ ɫ ɚɜɬɨɦɚɬɢɱɟɫɤɢɦ ɩɪɢɜɨɞɨɦ 

(ɪɢɫɭɧɨɤ ), ɫ ɜɨɡɦɨɠɧɨɫɬɶɸ ɜɤɥɸɱɟɧɢɹ ɢ ɜɵɤɥɸɱɟɧɢɹ ɞɢɫɬɚɧɰɢɨɧɧɨ.[26] 
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Ɋɢɫɭɧɨɤ 20.  - Ɂɚɩɨɪɧɚɹ ɚɪɦɚɬɭɪɚ 

Ⱦɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɤɨɧɬɪɨɥɹ ɡɚ ɩɪɨɰɟɫɫɚɦɢ ɩɪɨɢɫɯɨɞɹɳɢɦɢ ɜ 

ɩɪɟɞɥɚɝɚɟɦɨɣ ɭɫɬɚɧɨɜɤɢ ɧɟɨɛɯɨɞɢɦɨ ɧɚɥɢɱɢɟ ɤɨɧɬɪɨɥɢɪɭɸɳɢɯ ɭɫɬɪɨɣɫɬɜ, ɜ 

ɱɚɫɬɧɨɫɬɢ ɞɥɹ ɤɨɧɬɪɨɥɹ ɡɚ ɫɥɟɞɭɸɳɢɦɢ «ɦɢɧɢɦɚɥɶɧɵɦɢ» ɩɨɤɚɡɚɬɟɥɹɦɢ: 

- ɞɚɜɥɟɧɢɟɦ (ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɶ ɞɚɜɥɟɧɢɹ ɉȾ 100); 

- ɬɟɦɩɟɪɚɬɭɪɨɣ (ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɶ ɬɟɦɩɟɪɚɬɭɪɵ ɆɉɌ - 01); 

- ɪɚɫɯɨɞɨɦ ɝɚɡɚ (ɪɚɫɯɨɞɨɦɟɪ ɬɢɩɚ ȼɂɊ). 

Ⱦɚɬɱɢɤɢ ɞɥɹ ɤɨɧɬɪɨɥɹ ɡɚ ɪɚɫɯɨɞɨɦ ɝɚɡɚ, ɞɚɜɥɟɧɢɟɦ ɢ ɬɟɦɩɟɪɚɬɭɪɨɣ 

ɩɨɤɚɡɚɧɵ ɧɚ ɪɢɫɭɧɤɟ 21.[26] 
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Ɋɢɫɭɧɨɤ 21.  - Ⱦɚɬɱɢɤɢ ɞɥɹ ɤɨɧɬɪɨɥɹ ɡɚ ɪɚɫɯɨɞɨɦ ɝɚɡɚ ɞɚɜɥɟɧɢɟɦ ɢ ɬɟɦɩɟɪɚɬɭɪɨɣ. 
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ʖ˃ˍˎˡ˚ˈːˋˈ  
ȼ ɯɨɞɟ ɜɵɩɨɥɧɟɧɢɹ ɜɵɩɭɫɤɧɨɣ ɪɚɛɨɬɵ ɛɵɥɢ ɩɪɨɚɧɚɥɢɡɢɪɨɜɚɧɵ 

ɫɭɳɟɫɬɜɭɸɳɢɟ ɦɟɬɨɞɵ ɭɬɢɥɢɡɚɰɢɢ ɨɬɯɨɞɨɜ ɧɟɮɬɟɩɟɪɟɪɚɛɚɬɵɜɚɸɳɢɯ ɢ 

ɧɟɮɬɟɝɚɡɨɞɨɛɵɜɚɸɳɢɯ ɩɪɨɢɡɜɨɞɫɬɜ, ɫɭɳɟɫɬɜɭɸɳɢɟ ɫɩɨɫɨɛɵ ɢ ɭɫɬɚɧɨɜɤɢ ɞɥɹ 

ɭɬɢɥɢɡɚɰɢɢ ɭɝɥɟɜɨɞɨɪɨɞɨɜ, ɚ ɬɚɤɠɟ ɪɚɡɪɚɛɨɬɚɧɚ ɤɨɧɫɬɪɭɤɰɢɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ 

ɪɟɚɤɬɨɪɚ ɞɥɹ ɬɟɪɦɨɯɢɦɢɱɟɫɤɨɣ ɩɟɪɟɪɚɛɨɬɤɢ ɭɝɥɟɜɨɞɨɪɨɞɨɜ. 

Ɋɚɡɪɚɛɨɬɚɧɧɚɹ ɤɨɧɫɬɪɭɤɰɢɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɪɟɚɤɬɨɪɚ ɞɥɹ ɬɟɪɦɨɯɢɦɢɱɟɫɤɨɣ 

ɩɟɪɟɪɚɛɨɬɤɢ ɭɝɥɟɜɨɞɨɪɨɞɨɜ ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɫɥɟɞɭɸɳɢɦɢ ɩɨɤɚɡɚɬɟɥɹɦɢ: 

- ɜɵɫɨɤɨɣ ɷɤɨɥɨɝɢɱɧɨɫɬɶɸ ɡɚ ɫɱɟɬ ɫɧɢɠɟɧɢɹ ɜɵɛɪɨɫɚ ɜɪɟɞɧɵɯ ɜɟɳɟɫɬɜ ɜ 

ɚɬɦɨɫɮɟɪɭ; 

- ɷɤɨɧɨɦɢɱɧɨɫɬɶɸ ɡɚ ɫɱɟɬ ɩɨɥɭɱɟɧɢɹ ɚɥɶɬɟɪɧɚɬɢɜɧɵɯ ɷɧɟɪɝɨɧɨɫɢɬɟɥɟɣ ɢɡ 

ɨɬɯɨɞɨɜ ɧɟɮɬɹɧɨɝɨ ɩɪɨɢɡɜɨɞɫɬɜɚ; 

- ɚɜɬɨɧɨɦɧɨɫɬɶɸ ɪɚɛɨɬɵ ɫ ɫɚɦɨɨɛɟɫɩɟɱɟɧɢɟɦ ɬɟɩɥɨɜɨɣ ɷɧɟɪɝɢɟɣ ɪɟɚɤɬɨɪɚ 

ɩɢɪɨɥɢɡɚ ɞɥɹ ɨɫɭɳɟɫɬɜɥɟɧɢɹ ɩɪɨɰɟɫɫɚ ɩɟɪɟɪɚɛɨɬɤɢ ɨɬɯɨɞɨɜ ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ; 

- ɜɨɡɦɨɠɧɨɫɬɶɸ ɩɪɢɦɟɧɟɧɢɹ ɧɚ ɦɟɫɬɟ ɞɥɹ ɩɨɞɨɝɪɟɜɚ ɬɨɜɚɪɧɨɣ ɧɟɮɬɢ ɡɚ 

ɫɱɟɬ ɫɠɢɝɚɧɢɹ ɩɢɪɨɥɢɡɧɨɝɨ ɝɚɡɚ; 

- ɨɛɟɫɩɟɱɟɧɢɟ ɧɟɩɪɟɪɵɜɧɨɫɬɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ ɩɟɪɟɪɚɛɨɬɤɢ 

ɨɬɯɨɞɨɜ ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ. 
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http://referatwork.ru/new/source/67367text-67367.html
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10. Ɂɨɥɨɬɚɪɟɜ Ƚ.Ɇ. ɍɬɢɥɢɡɚɰɢɹ ɭɝɥɟɪɨɞɨɫɨɞɟɪɠɚɳɢɯ ɨɬɯɨɞɨɜ / Ƚ.Ɇ. 

Ɂɨɥɨɬɚɪɟɜ // ɉɢɪɨɥɢɡɧɵɟ ɭɫɬɚɧɨɜɤɢ. Ɍɜɟɪɞɵɟ ɛɵɬɨɜɵɟ ɨɬɯɨɞɵ. – 2011. – №4. 

11. Ɋɚɫɫɬɟɝɚɟɜ Ⱥ.ɇ. ɂɫɫɥɟɞɨɜɚɧɢɟ ɬɟɯɧɨɥɨɝɢɢ ɛɟɡɨɤɢɫɥɢɬɟɥɶɧɨɝɨ 

ɩɢɪɨɥɢɡɚ ɞɥɹ ɭɬɢɥɢɡɚɰɢɢ ɧɟɮɬɟɫɨɞɟɪɠɚɳɢɯ ɨɬɯɨɞɨɜ / Ⱥ.ɇ. Ɋɚɫɫɬɟɝɚɟɜ // 

ȿɫɬɟɫɬɜɟɧɧɵɟ ɢ ɦɚɬɟɦɚɬɢɱɟɫɤɢɟ ɧɚɭɤɢ ɜ ɫɨɜɪɟɦɟɧɧɨɦ ɦɢɪɟ. – 2014. – №18. 

12. ɉɚɬ. 2574411 Ɋɨɫɫɢɣɫɤɚɹ Ɏɟɞɟɪɚɰɢɹ, ɆɉɄ C10G9/26, C10G1/00. 

ɍɫɬɪɨɣɫɬɜɨ ɞɥɹ ɩɟɪɟɪɚɛɨɬɤɢ ɧɟɮɬɹɧɵɯ ɨɬɯɨɞɨɜ / Ⱥ. ɋ. Ƚɪɚɞɨɜ, ȿ.ɋ. ɋɭɫɟɤɨɜ; 

ɡɚɹɜɢɬɟɥɶ ɢ ɩɚɬɟɧɬɨɨɛɥɚɞɚɬɟɥɶ ɈɈɈ «ɗɤɨɥɨɝɢɱɟɫɤɚɹ ɬɨɩɥɢɜɧɨ – 

ɷɧɟɪɝɟɬɢɱɟɫɤɚɹ ɤɨɦɩɚɧɢɹ» (RU), Ⱥ.ȼ. ɀɭɦɚɧ (RU), Ⱥ.ɋ. Ƚɪɚɞɨɜ (RU), ȿ.ɋ. 

ɋɭɫɟɧɤɨɜ (RU). 2014136012/04; ɡɚɹɜɥ. 03.09.2014; ɨɩɭɛɥ. 10.02.2016 

13. ɉɚɬ. 2427760 Ɋɨɫɫɢɣɫɤɚɹ Ɏɟɞɟɪɚɰɢɹ, ɆɉɄ F23G5/00. ɉɢɪɨɥɢɡɧɚɹ 

ɭɫɬɚɧɨɜɤɚ / ȼ.Ⱥ. Ɍɪɭɫɨɜ; ɡɚɹɜɢɬɟɥɶ ɢ ɩɚɬɟɧɬɨɨɛɥɚɞɚɬɟɥɶ ȼ.Ⱥ. Ɍɪɭɫɨɜ (RU). 

2010108838/03; ɡɚɹɜɥ. 09.03.2010; ɨɩɭɛɥ. 27.08.2011 

14. ɉɚɬ. 2451039 Ɋɨɫɫɢɣɫɤɚɹ Ɏɟɞɟɪɚɰɢɹ, ɆɉɄ C08J11/00, F23G7/05, 

C10G9/08, C10G9/42. ɍɫɬɪɨɣɫɬɜɨ ɞɥɹ ɩɟɪɟɪɚɛɨɬɤɢ ɨɬɯɨɞɨɜ ɧɟɮɬɢ ɫ ɜɵɫɨɤɢɦ 

ɫɨɞɟɪɠɚɧɢɟɦ ɤɢɫɥɨɬɨɫɨɞɟɪɠɚɳɢɯ ɜɟɳɟɫɬɜ ɢ ɬɹɠɟɥɵɯ ɩɚɪɚɮɢɧɨɜ ɜ ɩɨɥɟɡɧɭɸ 

ɩɪɨɞɭɤɰɢɸ / Ⱥ.ȿ. ɇɚɫɨɫɧɨɜ; ɡɚɹɜɢɬɟɥɶ ɢ ɩɚɬɟɧɬɨɨɛɥɚɞɚɬɟɥɶ Ⱥ.ȿ. ɇɚɫɨɧɨɜ 

(RU). 2010154601/05; ɡɚɹɜɥ. 30.12.2010; ɨɩɭɛɥ. 10.06.2011 

15. ɉɚɬ. 2319074 Ɋɨɫɫɢɣɫɤɚɹ Ɏɟɞɟɪɚɰɢɹ, ɆɉɄ F23G5/00. ɋɩɨɫɨɛ 

ɨɱɢɫɬɤɢ ɧɟɮɬɟɡɚɝɪɹɡɧɟɧɧɵɯ ɫɥɨɟɜ ɝɪɭɧɬɚ ɢ ɭɫɬɚɧɨɜɤɚ ɞɥɹ ɨɱɢɫɬɤɢ 

ɧɟɮɬɟɡɚɝɪɹɡɧɟɧɧɵɯ ɫɥɨɟɜ ɝɪɭɧɬɚ / ȼ.Ⱥ. Ʉɨɤɚɪɟɜ, ɇ.ȼ. ȼɢɧɨɝɪɚɞɨɜ; ɡɚɹɜɢɬɟɥɶ ɢ 

ɩɚɬɟɧɬɨɨɛɥɚɞɚɬɟɥɶ ȼ.Ⱥ. Ʉɨɤɚɪɟɜ (RU), ɇ.ȼ. ȼɢɧɨɝɪɚɞɨɜ (RU). 2006106156/03; 

ɡɚɹɜɥ. 20.09.2007; ɨɩɭɛɥ. 10.03.2008 

16. ɉɚɬ. 2225573 Ɋɨɫɫɢɣɫɤɚɹ Ɏɟɞɟɪɚɰɢɹ, ɆɉɄ F23G5/027, F23G7/00. 

ɍɫɬɚɧɨɜɤɚ ɞɥɹ ɩɢɪɨɥɢɡɚ ɭɝɥɟɜɨɞɨɪɨɞɧɵɯ ɨɬɯɨɞɨɜ / ȼ.Ⱥ. Ƚɥɭɲɤɨɜ; ɡɚɹɜɢɬɟɥɶ ɢ 

ɩɚɬɟɧɬɨɨɛɥɚɞɚɬɟɥɶ ȼ.Ⱥ. Ƚɥɭɲɤɨɜ. 2002120394/032002120394/03; ɡɚɹɜɥ. 

29.07.2002; ɨɩɭɛɥ. 10.03.2004 

17. ɇɟɮɬɹɧɨɣ ɲɥɚɦ [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ]. Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: 

http://phas.ru/products.php?id=1 

http://phas.ru/products.php?id=1
http://phas.ru/products.php?id=1
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18. Ⱥɯɦɟɬɨɜ ɋ.Ⱥ. Ɍɟɯɧɨɥɨɝɢɹ ɢ ɨɛɨɪɭɞɨɜɚɧɢɟ ɩɪɨɰɟɫɫɨɜ ɩɟɪɟɪɚɛɨɬɤɢ 

ɧɟɮɬɢ ɢ ɝɚɡɚ / ɋ.Ⱥ. Ⱥɯɦɟɬɨɜ, Ɍ.ɉ. ɋɟɪɢɤɨɜ, ɂ.Ɋ. Ʉɭɡɟɟɜ, Ɇ.ɂ. Ȼɚɹɡɢɬɨɜ // 

ɍɱɟɛɧɨɟ ɩɨɫɨɛɢɟ. – ɋɉɛ.: ɇɟɞɪɚ, 2006. – 868 ɫ. 

19. ȼɚɪɝɚɮɬɢɤ ɇ.Ȼ. ɋɩɪɚɜɨɱɧɢɤ ɩɨ ɬɟɩɥɨɮɢɡɢɱɟɫɤɢɦ ɫɜɨɣɫɬɜɚɦ ɝɚɡɨɜ ɢ 

ɠɢɞɤɨɫɬɟɣ / ɇ.Ȼ. ȼɚɪɝɚɮɬɢɤ // ɋɩɪɚɜɨɱɧɢɤ. – 2 – ɟ ɢɡɞ., ɞɨɩ. ɢ ɩɟɪɟɪɚɛ. – Ɇ.: 

ɇɚɭɤɚ, 1972. – 721 ɫ. 

20. Ʉɚɲɧɢɤɨɜ ɋ.ɉ. Ɋɚɫɱɟɬ ɤɨɬɟɥɶɧɵɯ ɚɝɪɟɝɚɬɨɜ ɜ ɪɚɫɱɟɬɚɯ ɢ ɡɚɞɚɱɚɯ / 

ɋ.ɉ. Ʉɚɲɧɢɤɨɜ, ȼ.ɇ. ɐɵɝɚɧɤɨɜ // ɍɱɟɛɧɨɟ ɩɨɫɨɛɢɟ. – Ɇ.; Ʌ.: Ƚɨɫɷɧɟɪɝɨɢɡɞɚɬ 

1951. – 239 ɫ. 

21. Ɋɨɦɚɧɤɨɜ ɉ.Ƚ. Ɇɟɬɨɞɵ ɪɚɫɱɟɬɚ ɩɪɨɰɟɫɫɨɜ ɢ ɚɩɩɚɪɚɬɨɜ ɯɢɦɢɱɟɫɤɨɣ 

ɬɟɯɧɨɥɨɝɢɢ (ɩɪɢɦɟɪɵ ɢ ɡɚɞɚɱɢ) / ɉ.Ƚ. Ɋɨɦɚɧɤɨɜ, ȼ.Ɏ. Ɏɪɨɥɨɜ, Ɉ.Ɇ. Ɏɥɢɫɸɤ // 

ɍɱɟɛɧɨɟ ɩɨɫɨɛɢɟ. – 3 – ɟ ɢɡɞ., ɢɫɩɪ. – ɋɉɛ.: ɏɂɆɂɁȾȺɌ, 2010. – 544 ɫ. 

22. Ⱦɨɦɚɧɫɤɢɣ ɂ.ȼ. Ɇɚɲɢɧɵ ɢ ɚɩɩɚɪɚɬɵ ɯɢɦɢɱɟɫɤɢɯ ɩɪɨɢɡɜɨɞɫɬɜ: 

ɩɪɢɦɟɪɵ ɢ ɡɚɞɚɱɢ / ɂ.ȼ. Ⱦɨɦɚɧɫɤɢɣ [ɢ ɞɪ.] // ɍɱɟɛɧɨɟ ɩɨɫɨɛɢɟ. – 2 – ɟ ɢɡɞ. 

ɩɟɪɟɪɚɛ. ɢ ɞɨɩ. – ɋɉɛ.: ɉɨɥɢɬɟɯɧɢɤɚ, 1992. – 327 ɫ. 

23. ȽɈɋɌ ɋɋɊ 14249 – 89 ɋɨɫɭɞɵ ɢ ɚɩɩɚɪɚɬɵ. ɇɨɪɦɵ ɢ ɦɟɬɨɞɵ ɪɚɫɱɟɬɚ 

ɧɚ ɩɪɨɱɧɨɫɬɶ. 

24. ɂɜɚɧɟɰ Ʉ.ə. Ɉɛɨɪɭɞɨɜɚɧɢɟ ɧɟɮɬɟɩɟɪɟɪɚɛɚɬɵɜɚɸɳɢɯ ɡɚɜɨɞɨɜ ɢ ɟɝɨ 

ɷɤɫɩɥɭɚɬɚɰɢɹ Ʉ.ə. ɂɜɚɧɟɰ, Ⱥ.ɇ. Ʌɟɣɛɨ / ɂɡɞɚɬɟɥɶɫɬɜɨ – Ɇ.: ɏɢɦɢɹ, 1966. –  

344 ɫ. 

25. Ⱥɜɟɪɛɭɯ Ȼ.Ⱥ. Ɋɟɦɨɧɬ ɢ ɦɨɧɬɚɠ ɛɭɪɨɜɨɝɨ ɢ ɧɟɮɬɟɝɚɡɨɩɪɨɦɵɫɥɨɜɨɝɨ 

ɨɛɨɪɭɞɨɜɚɧɢɹ / Ȼ.Ⱥ. Ⱥɜɟɪɛɭɯ ɇ.ȼ, Ʉɚɥɚɲɧɢɤɨɜ, ə.Ɇ. Ʉɟɪɲɟɧɛɚɭɦ, ȼ.ɇ. 

ɉɪɨɬɚɫɨɜ // ɍɱɟɛɧɨɟ ɩɨɫɨɛɢɟ. – Ɇ.: «ɇɟɞɪɚ», 1976. – 368 ɫ. 

26. əɳɭɪɚ Ⱥ.ɂ. ɋɢɫɬɟɦɚ ɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ ɢ ɪɟɦɨɧɬɚ 

ɷɧɟɪɝɟɬɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ / Ⱥ.ɂ. əɳɭɪɚ // ɋɩɪɚɜɨɱɧɢɤ. – Ɇ.: ɂɡɞ – ɜɨ ɇɐ 

ɗɇȺɋ, 2006. – 504 ɫ. 

27. ȼɥɚɞɢɦɢɪɨɜ Ⱥ.ɂ. Ɋɟɦɨɧɬ ɚɩɩɚɪɚɬɭɪɵ ɧɟɮɬɟɝɚɡɨɩɟɪɟɪɚɛɨɬɤɢ ɢ 

ɧɟɮɬɟɯɢɦɢɢ / Ⱥ.ɂ. ȼɥɚɞɢɦɢɪɨɜ, ȼ.ɂ. ɉɟɪɦɹɱɤɢɧ // ɍɱɟɛɧɨɟ ɩɨɫɨɛɢɟ. – Ɇ.: 

Ƚɍɉ ɂɡɞɚɬɟɥɶɫɬɜɨ «ɇɟɮɬɶ ɢ ɝɚɡ» ɊȽɍ ɧɟɮɬɢ ɢ ɝɚɡɚ ɢɦ. ɂ.Ɇ. Ƚɭɛɤɢɧɚ, 2001. – 

120 ɫ. 
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28. ȽɈɋɌ Ɋ 52630 – 2012 ɋɨɫɭɞɵ ɢ ɚɩɩɚɪɚɬɵ ɫɬɚɥɶɧɵɟ ɫɜɚɪɧɵɟ. 

Ɉɛɳɢɟ ɬɟɯɧɢɱɟɫɤɢ ɭɫɥɨɜɢɹ. 
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m 

m 

ɉɊɂɅɈɀȿɇɂȿ Ⱥ 
 
 

ɉɪɨɝɪɚɦɦɚ ɪɚɫɱɟɬɚ ɭɫɬɪɨɣɫɬɜɚ ɩɨɞɝɨɬɨɜɤɢ ɬɨɩɥɢɜɧɨɝɨ ɝɚɡɚ 
 

1. КȜțȟȠȞȡȘȤȖȜțțȩȗ ȞаȟȥеȠ 

 

Ɉɛɴɟɦ ɡɚɝɪɭɡɨɱɧɨɣ ɨɛɥɚɫɬɢ ɫɨɫɬɨɢɬ ɢɡ ɬɪɟɯ ɫɨɫɬɚɜɥɹɸɳɢɯ, ɨɛɴɟɦɚ ɝɚɡɚ, ɨɛɴɟɦɚ ɦɟɲɚɥɤɢ ɢ ɨɛɴɟɦɚ 
ɬɨɩɨɱɧɨɣ ɤɚɦɟɪɵ. 

Ɉɛɴɟɦ ɡɚɝɪɭɡɨɱɧɨɣ ɤɚɦɟɪɵ ɡɚɧɢɦɚɟɦɵɣ ɫɵɪɶɟɦ: 

M3 
Vnh 
nh 

Vnh  1.019 
3

 

Ɉɛɴɟɦ ɡɚɝɪɭɡɨɱɧɨɣ ɤɚɦɟɪɵ ɡɚɧɢɦɚɟɦɵɣ ɲɚɪɢɤɚɦɢ: 

Vzh  Vnh0.6 
 

Vzh  0.612 
3
 

 

ɂɫɯɨɞɹ ɢɡ ɤɨɧɫɬɪɭɤɬɨɪɫɤɢɯ ɫɨɨɛɪɚɠɟɧɢɣ ɩɪɢɦɟɦ ɬɪɭɛɵ ɫɬɚɥɶɧɵɟ 
ɛɟɫɲɨɜɧɵɟ ɝɨɪɹɱɟɞɟɮɨɪɦɢɪɨɜɚɧɧɵɟ (ɫɨɝɥɚɫɧɨ ȽɈɋɌ 8732-78): 

ȼɵɫɨɬɚ ɬɪɭɛɵ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɜɵɫɨɬɟ ɡɚɝɪɭɡɨɱɧɨɣ ɤɚɦɟɪɵ: Ɉɛɴɟɦ 

ɡɚɝɪɭɡɨɱɧɨɣ ɤɚɦɟɪɵ ɡɚɧɢɦɚɟɦɵɣ ɪɚɞɢɚɧɬɧɨɣ ɤɚɦɟɪɨɣ: 

rt  0.275m 

Dt  2rt  0.55m ht  

5m 


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10 

3 

m 

m 

m 

Vtrubi    rt 
2
ht Vtrubi  1.188 

3
 

 

ɋɭɦɦɚɪɧɵɣ ɨɛɴɟɦ ɡɚɝɪɭɡɨɱɧɨɣ ɤɚɦɟɪɵ: 

Vz  Vnh  Vzh  Vtrubi Vz  2.819 
3
 

 

Ɋɚɞɢɭɫ ɡɚɝɪɭɡɨɱɧɨɣ ɤɚɦɟɪɵ: 
 

hz  ht rz  rz  424mm Dz  2rz Dz  847mm 

 
ɍɱɢɬɵɜɚɹ ɬɨ, ɱɬɨ ɪɚɡɪɚɛɚɬɵɜɚɟɦɵɣ ɪɟɚɤɬɨɪ ɫɨɫɬɨɢɬ ɢɡ 2 ɫɨɨɫɧɵɯ ɧɟɪɚɡɴɟɦɧɵɯ ɛɥɨɤɚ, ɤɚɠɞɵɣ 
ɢɡ ɤɨɬɨɪɵɯ ɜɦɟɳɚɟɬ ɜɵɲɟɜɵɱɟɫɥɟɧɧɵɣ ɫɭɦɦɚɪɧɵɣ ɨɛɴɟɦ, ɚ ɬɚɤɠɟ ɭɱɢɬɵɜɚɹ ɛɭɮɟɪɟɡɚɰɢɸ ɜ 
ɪɚɡɦɟɪɟ 20%, ɩɪɨɢɡɜɟɞɟɦ ɩɟɪɟɪɚɫɱɟɬ: 

Vzk  Vnh    Vzh 1.22    Vtrubi Vzk  5.102 
3
 

 

rzk  rzk  570mm Dzk  2rzk Dzk   1.14 
3
mm 

 

ɋ ɭɱɟɬɨɦ ɩɪɨɫɬɪɚɧɫɬɜɚ ɞɥɹ ɜɵɯɨɞɚ ɩɢɪɨɥɢɡɧɨɝɨ ɝɚɡɚ, ɢɦɟɟɦ: 
 

Dr  Dzk  300mm Dr  1.44 10 mm 

 

2. РаȟȥеȠ ȘȜȞȝȡȟа țа ȝȞȜȥțȜȟȠȪ 

 

Ɉɩɪɟɞɟɥɢɦ ɬɨɥɳɢɧɭ ɫɬɟɧɤɢ ɨɬ ɧɚɝɪɭɡɤɢ ɞɟɣɫɬɜɭɸɳɟɣ ɫɨ ɫɬɨɪɨɧɵ ɧɚɫɚɞɤɢ 

Ʉɨɷɮɮɢɰɢɟɧɬ ɛɨɤɨɜɨɝɨ ɞɚɜɥɟɧɢɹ: 

   
1   sin() 

1  sin() 

 
  0.589 

Ƚɢɞɪɚɜɥɢɱɟɫɤɢɣ ɪɚɞɢɭɫ: 
Dzk 
R  R  0.285m 
4 
 

Ɉɩɪɟɞɟɥɢɦ ɤɨɷɮɮɢɰɢɟɧɬ ɜɧɟɲɧɟɝɨ ɬɪɟɧɢɹ ɩɨɤɨɹ (ɨ ɫɬɟɧɤɢ): 

fp  tan P fp  0.577 

 

Ɉɩɪɟɞɟɥɢɦ ɧɚɫɵɩɧɭɸ ɩɥɨɬɧɨɫɬɶ ɦɚɬɟɪɢɚɥɚ ɩɨ ɮɨɪɦɭɥɟ: 

pn  pm(1   )(1  ) pn  4.399
3 kg 

10 
3 

m 

Vz 

 hz 

Vzk 

hz 
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P 
2 
 Pp

2 
 POPp O 

10 m 

5 

10 m 



Ⱦɥɹ ɰɢɥɢɧɞɪɢɱɟɫɤɢɯ ɢ ɩɪɢɡɦɚɬɢɱɟɫɤɢɯ ɫɨɫɭɞɨɦ ɫ ɜɟɪɬɢɤɚɥɶɧɵɦɢ ɫɬɟɧɤɚɦɢ ɜɟɪɬɢɤɚɥɶɧɨɟ ɞɚɜɥɟɧɢɟ 
ɧɟɩɨɞɜɢɠɧɨɝɨ ɫɥɨɹ ɦɚɬɟɪɢɚɥɚ ɨɩɪɟɞɟɥɢɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
h  5m - ɜɵɫɨɬɚ ɡɚɝɪɭɡɨɱɧɨɣ ɤɚɦɟɪɵ 
 

pngR     1 


 fpz




z  h 

z fp 
exp



R 

z  3.607
4 

10 Pa 
 

Ⱦɚɜɥɟɧɢɟ ɫɵɩɭɱɟɝɨ ɦɚɬɟɪɢɚɥɚ ɧɚ ɜɟɪɬɢɤɚɥɶɧɵɟ ɛɨɤɨɜɵɟ ɫɬɟɧɤɢ ɨɩɪɟɞɟɥɢɬɫɹ ɤɚɤ: 

x  z 

  x 

Dzk 

x  2.124

  2.124

4 
10 Pa 

4 
10 Pa 

r  r  0.57m 
2 

  90 
 

Ɋɚɫɩɢɪɚɸɳɢɟ ɫɢɥɵ ɞɟɣɫɬɜɭɸɳɢɟ ɧɚ ɟɞɢɧɢɰɭ ɞɥɢɧɵ ɨɛɪɚɡɭɸɳɟɣ: 
 
Pp  KD2r sin() 
 

Pp  2.381 
4 
Pa 

 

Ɉɩɪɟɞɟɥɢɦ ɜɟɫ ɧɚɫɚɞɤɢ 
 
Ɉɩɪɟɞɟɥɢɦ ɦɚɫɫɭ ɡɚɝɪɭɡɤɢ ɧɚɫɚɞɤɢ: 

mn  pmVzk  Vtrubi
 Dzk

2
 

mn  1.221
4 

10 kg 

Fpov  
4

 

 

Ɉɬɪɵɜɧɵɟ ɫɢɥɵ ɞɟɣɫɬɜɭɸɳɢɟ ɧɚ ɟɞɢɧɢɰɭ ɞɥɢɧɵ ɨɛɪɚɡɭɸɳɟɣ: 
 

PO 
mng Dzk 

Fpov 
PO  4.203 

5 
Pa 

ɗɮɮɟɤɬɢɜɧɨɟ ɭɫɢɥɢɟ ɪɚɫɫɱɢɬɚɟɦ ɩɨ ɮɨɪɦɭɥɟ: 
 

Pf  Pf  4.089 10 mPa 

 
 

ɉɪɨɢɡɜɟɞɟɦ ɪɚɫɱɟɬ ɫ ɭɫɥɨɜɢɟɦ, ɱɬɨ ɧɟ ɜɫɟ ɡɚɧɢɦɚɟɦɨɟ ɩɪɨɫɬɪɚɧɫɬɜɨ ɡɚɧɹɬɨ ɧɚɫɚɞɤɨɣ 
(ɲɚɪɢɤɚɦɢ), ɫ ɭɱɟɬɨɦ ɬɨɩɨɱɧɨɣ ɤɚɦɟɪɵ ɢɦɟɟɦ: 
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5 

10 Pa 

10 

p 

p 

Ȼɟɡ ɭɱɟɬɚ ɬɨɩɨɱɧɨɣ ɤɚɦɟɪɵ: 
 

Vtrubi100 
% 

Vzk 

 
 

%  23.3 

 

ɉɟɪɟɫɱɢɬɚɜ ɷɮɮɟɤɬɢɜɧɨɟ ɭɫɢɥɢɟ, ɢɦɟɟɦ: 
 
 

Pfk  0.76 Pfk  3.136 10 mPa 

 

ɉɟɪɟɫɱɢɬɚɜ ɦɚɫɫɭ ɡɚɝɪɭɡɤɢ, ɢɦɟɟɦ: 

mnk  pmVzk   Vtrubi 0.767



mnk  9.367




3 
10 kg 

 

Ⱦɨɩɭɫɤɚɟɦɨɟ ɧɚɩɪɹɠɟɧɢɟ [σ] ɩɪɢ ɪɚɫɱɟɬɟ ɩɨ ɩɪɟɞɟɥɶɧɵɦ ɧɚɝɪɭɡɤɚɦ ɨɩɪɟɞɟɥɢɬɫɹ ɤɚɤ: 
 
[]  

Rp0.2 
 

 

nT 

 
[]   1.767 

8
 

Ɇɢɧɢɦɚɥɶɧɚɹ ɬɨɥɳɢɧɚ ɫɬɟɧɤɢ ɫ ɭɱɟɬɨɦ ɧɚɝɪɭɡɤɢ ɨɬ ɧɚɫɚɞɤɢ ɨɩɪɟɞɟɥɢɬɫɹ ɤɚɤ: 
Pfk 
Sp1  

[] D 

Sp1k  1.646mm 

Sp1  4.957 
 4

 

 

Ɋɚɫɫɱɢɬɚɟɦ ɬɨɥɳɢɧɭ ɫɬɟɧɤɢ ɬɨɩɨɱɧɨɣ ɤɚɦɟɪɵ: 

pDt 
Spt  

2[]  p 
Spt  0.519mm 

 

Ɍɨɥɳɢɧɵ ɫɬɟɧɤɢ ɧɟɞɨɫɬɚɬɨɱɧɨ ɞɥɹ ɜɨɫɩɪɢɹɬɢɹ ɞɚɧɧɨɣ ɧɚɝɪɭɡɤɢ, ɢɦɟɟɦ: 
 
S1  S  C 

ST  Sp1k  C ST  2.646mm 
 

ɉɪɢɧɢɦɚɟɦ ɬɨɥɳɢɧɭ ɫɬɟɧɤɢ ɪɚɜɧɨɣ 3 mm 
 
Ɋɚɫɫɱɢɬɚɟɦ ɬɨɥɳɢɧɭ ɫɬɟɧɤɢ ɡɚɝɪɭɡɨɱɧɨɣ ɨɛɥɚɫɬɢ: 

pDzk 
Spz  

2[]  p 
Spz  1.076mm 

 

Ɍɨɥɳɢɧɵ ɫɬɟɧɤɢ ɧɟɞɨɫɬɚɬɨɱɧɨ ɞɥɹ ɜɨɫɩɪɢɹɬɢɹ ɞɚɧɧɨɣ ɧɚɝɪɭɡɤɢ, ɩɨɷɬɨɦɭ: 




P  P  P P 

O p O p
2 2 

zk 
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   p

di 

1 

1   
D 


 di 

    p       p 

1  
(1616mm)  (2150mm) 

1  16
  16mm   150mm 

3
 

D 
  2

D 


 v 

p 

Sz  Sp1k  C Sz  2.646mm 
 

ɉɪɢɧɢɦɚɟɦ ɬɨɥɳɢɧɭ ɫɬɟɧɤɢ ɪɚɜɧɨɣ 3 mm 

Ɋɚɫɫɱɢɬɚɟɦ ɬɨɥɳɢɧɭ ɫɬɟɧɤɢ ɪɟɚɤɬɨɪɚ: 

pDr 
Spp  

2[]  p 

Sp  Spp  C 

Spp  1.36mm 

 
Sp  2.36mm 

 

ɉɪɢɧɢɦɚɟɦ ɬɨɥɳɢɧɭ ɫɬɟɧɤɢ 2,5 mm Ɉɩɪɟɞɟɥɢɦ 

ɬɨɥɳɢɧɭ ɫɬɟɧɤɢ ɠɚɪɨɜɵɯ ɬɪɭɛ: 

L  253mm 
 
Dv  35mm 

- ɞɥɢɧɚ ɠɚɪɨɜɵɯ ɬɪɭɛ 
 

- ɜɧɭɬɪɟɧɧɢɣ ɞɢɚɦɟɬɪ ɠɚɪɨɜɵɯ ɬɪɭɛ 
 

3.1 Dv 45L 
Sj 2400 

1 


1  
3.1L  D   2mm Sj  2.213mm 

 

ɉɪɢɧɢɦɚɟɦ ɬɨɥɳɢɧɭ ɫɬɟɧɤɢ ɠɚɪɨɜɵɯ ɬɪɭɛ ɪɚɜɧɨɣ 2,5 mm 

ɉɪɨɢɡɜɟɞɟɦ ɪɚɫɱɟɬ ɤɪɵɲɟɤ ɪɟɚɤɬɨɪɚ, ɞɥɹ ɭɞɨɛɫɬɜɚ ɷɤɫɩɥɭɚɬɚɰɢɢ ɛɭɞɟɦ ɢɫɩɨɥɶɡɨɜɚɬɶ ɤɪɵɲɤɢ 
ɧɟɪɚɡɴɟɦɧɵɟ 

Ɂɧɚɱɟɧɢɟ ɤɨɷɮɮɢɰɢɟɧɬɚ ɨɫɥɚɛɥɟɧɢɹ ɞɥɹ ɞɧɢɳ ɢ ɤɪɵɲɟɤ ɢɦɟɸɳɢɯ ɧɟɫɤɨɥɶɤɨ ɨɬɜɟɪɫɬɢɣ ɨɩɪɟɞɟɥɢɦ ɤɚɤ: 

Ⱦɥɹ ɧɢɠɧɟɣ ɤɪɵɲɤɢ: 
 

 
 

K0í 

 
di 

 
Dp  1578mm 

 
- ɞɢɚɦɟɬɪ ɨɬɜɟɪɫɬɢɣ ɜ ɤɪɵɲɤɟ 
 

- ɞɢɚɦɟɬɪ ɛɨɥɬɨɜɨɣ ɨɤɪɭɠɧɨɫɬɢ 
 

 

 
 
 
 
 

 

K0n  K0n  1.215 
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Dp  D2 

2

    p   

1  
(3040mm) 

1  30
  40mm 

3
 

D 


p 

p[] 

Dp  D2 

2

9 

 

s1n  0.4K0nDp


sn  s1n  C 

s1n  33.315mm sn  

34.315mm 

ɉɪɢɧɢɦɚɟɦ ɬɨɥɳɢɧɭ ɤɪɵɲɤɢ ɪɚɜɧɨɣ 35 mm 
 

D2  1420mm - ɧɚɢɦɟɧɶɲɢɣ ɞɢɚɦɟɬɪ ɧɚɪɭɠɧɨɣ ɭɬɨɧɟɧɧɨɣ ɱɚɫɬɢ ɤɪɵɲɤɢ 

 
s2n  s1n s2n  14.909mm 

 
ɉɪɢɧɢɦɚɟɦ ɬɨɥɳɢɧɭ ɪɚɜɧɨɣ 15 mm Ⱦɥɹ 

ɜɟɪɯɧɟɣ ɤɪɵɲɤɢ: 

 
 

K0v  K0v  1.529 
 

 

 
 
 

s1v  0.4K0vDp s1v  41.93mm 

 
sv  s1v  C sv  42.93mm 
 

ɉɪɢɧɢɦɚɟɦ ɬɨɥɳɢɧɭ ɤɪɵɲɤɢ ɪɚɜɧɨɣ 43 mm 
 

 

s2v  s1v s2v  18.763mm 

 
ɉɪɢɧɢɦɚɟɦ ɬɨɥɳɢɧɭ ɪɚɜɧɨɣ 19 mm 

 
3. ТеȝșȜвȜȗ ȞаȟȥеȠ ȡȟȠаțȜвȘȖ 

 

Ʉɨɥɢɱɟɫɬɜɨ ɬɟɩɥɚ ɞɥɹ ɧɚɝɪɟɜɚ ɧɟɮɬɟɲɥɚɦɚ ɨɩɪɟɞɟɥɢɬɫɹ ɤɚɤ: 
 

Qnag  M3Cpnh Tnh2  Tnh1 Qnag  1.007

10 J 

 

Ʉɨɥɢɱɟɫɬɜɨ ɬɟɩɥɚ ɧɟɨɛɯɨɞɢɦɨɟ ɞɥɹ ɪɚɡɪɵɜɚ ɫɜɹɡɢ ɋ-ɋ : 

p 

p[] 
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10 J 






2 

2 

H M3 
Qreak 

CxHy 
Qreak   1.782 

6
 

 

Ɉɩɪɟɞɟɥɢɦ ɨɛɳɟɟ ɤɨɥɢɱɟɫɬɜɨ ɬɟɩɥɚ ɩɨɞɚɜɚɟɦɨɝɨ ɜ ɪɟɚɤɬɨɪ, ɞɥɹ ɧɚɱɚɥɚ ɩɪɨɰɟɫɫɚ ɩɢɪɨɥɢɡɚ: 
 

Qn1  Qnag   Qreak1.2  
1

 

 
Qn1  1.009


6 

10 W 

 

Ɉɩɪɟɞɟɥɢɦ ɩɪɢɜɟɞɟɧɧɭɸ ɫɬɟɩɟɧɶ ɱɟɪɧɨɬɵ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɤɨɷɮɮɢɰɢɟɧɬɚ ɬɟɩɥɨɩɟɪɟɞɚɱɢ 
ɥɭɱɟɢɫɩɵɫɤɚɧɢɟɦ: 
 
pr 


 1 
 f

 

1 

    
1   

 1
v 


pr  0.526 

 

Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɤɨɷɮɮɢɰɢɟɧɬɚ ɬɟɩɥɨɩɟɪɟɞɚɱɢ ɧɟɨɛɯɨɞɢɦɨ ɧɚɣɬɢ ɤɨɷɮɮɢɰɢɟɧɬ 
ɬɟɩɥɨɨɬɞɚɱɢ ɥɭɱɟɢɫɩɭɫɤɚɧɢɟɦ, ɢɦɟɟɦ: 
 

 Tf  
4 

 Tsv  
4

ch pr       ฀ 

L 
฀ 100  100        185.417   

W
 

 
 

Tf  Tsv L 
m K 

 

Ɉɩɪɟɞɟɥɢɦ ɤɨɷɮɮɢɰɢɟɧɬ ɬɟɩɥɨɩɟɪɟɞɚɱɢ: 
 
sl  st0.6  nh0.4 

 
 
sl   11.928



W 
 

 

mK 

Str  2.5mm Ssl  

295mm 

- ɬɨɥɳɢɧɚ ɫɬɟɧɤɢ ɠɚɪɨɜɵɯ ɬɪɭɛ 
 

- ɬɨɥɳɢɧɚ ɫɥɨɹ ɢɡ ɧɚɫɚɞɤɢ ɢ ɧɟɮɬɟɲɥɚɦɚ 

k 
1 

1   
  

Str 

L st 
 

Ssl 
sl 

 
k   33.057

W 
 

 

m K 

 
 
Ɍɨɝɞɚ ɩɥɨɳɚɞɶ ɬɟɩɥɨɩɟɪɟɞɚɸɳɟɣ ɩɨɜɟɪɯɧɨɫɬɢ ɨɩɪɟɞɟɥɢɬɫɹ ɤɚɤ: 
 

 
FTO 

Qn1 kTnh2  

Tnh1


2 

57.579m 

 

q  17.52
kW

 F  
Qn1

 
 

 

F ฀
2

 

2 TO1 q 
m 

TO1 57.579m 

M 

FTO 
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3 

3 

3 

hr 

g2 

ɋɪɟɞɧɹɹ ɬɟɩɥɨɬɚ ɫɝɨɪɚɧɢɹ ɩɢɪɨɥɢɡɧɨɝɨ ɝɚɡɚ ɨɩɪɟɞɟɥɢɦ ɢɡ ɭɫɥɨɜɢɹ, ɱɬɨ ɨɧ ɫɨɫɬɨɢɬ ɢɡ ɧɟɫɤɨɥɶɤɢɯ 
ɝɚɡɨɜ, ɞɥɹ ɤɚɠɞɨɝɨ ɢɡ ɤɨɬɨɪɵɯ ɯɚɪɚɤɬɟɪɧɚ ɫɜɨɹ ɬɟɩɥɨɬɚ ɫɝɨɪɚɧɢɹ. 

Ɍɟɩɥɨɬɚ ɫɝɨɪɚɧɢɹ ( ɩɨ ɫɩɪɚɜɨɱɧɵɦ ɞɚɧɧɵɦ): 

Qvm  23335


Qe   146200
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%vm  17.7 

 
%e  25.5 

 
- ɜɨɞɨɪɨɞ - ɦɟɬɚɧɨɜɚɹ ɮɪɚɤɰɢɹ 

 
 - ɷɬɢɥɟɧ 

Qpr  85980 Qp  91300
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%pr  16.2 

 %p  1 

 

 
- ɩɪɨɩɢɥɟɧ 

 
- ɩɪɨɩɚɧ 
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 Qbb   116050

3 
m 
3 

J  %bb  12.2 
 - ɛɭɬɚɧ - ɛɭɬɢɥɟɧ 

 
 
Qpb  46000

10 
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10  
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%pb  19.9 

 
 

- ɩɢɪɨɛɟɧɡɢɧ 

Ɉɩɪɟɞɟɥɢɦ ɫɪɟɞɧɸɸ ɬɟɩɥɨɬɭ ɫɝɨɪɚɧɢɹ : 

Qvm%vm   Qe%e   Qpr%pr   Qp%p   Qbb%bb  Qpb%pb 7   J 
Qpg  100 

 7.957 10 
3 

m 

Ʉɨɥɢɱɟɫɬɜɨ ɩɢɪɨɥɢɡɧɨɝɨ ɝɚɡɚ, ɧɟɨɛɯɨɞɢɦɨɝɨ ɞɥɹ ɜɵɪɚɛɨɬɤɢ ɬɪɟɛɭɟɦɨɝɨ ɤɨɥɢɱɟɫɬɜɚ ɬɟɩɥɚ: 
 
Qn1 

3
 

Gg1  Gg1  45.643 
m

 
Qpg hr 

ɋ ɭɱɟɬɨɦ ɪɚɛɨɬɵ ɞɜɭɯ ɛɥɨɤɨɜ: 
3 

Ggk  Gg12  91.287 
m

 
 

Ɋɚɫɫɱɢɬɚɟɦ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɬɟɩɥɨɨɛɦɟɧɧɢɤɚ: 
3 

G  602.7 
m 

hr 

1.1QpgGg2

- ɤɨɥɢɱɟɫɬɜɨ ɨɫɬɚɜɲɟɝɨɫɹ ɩɢɪɨɝɚɡɚ 
 
 
tonne 

GT  
C

 T  T  GT  461.095    
hr

 
pn n2 n1 
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Ƚɪɚɮɢɱɟɫɤɢɟ ɦɚɬɟɪɢɚɥɵ 
 
 

 




