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Аɧɧɨɬаɰиɹ. Ɋɚɫɫɦɨɬɪɟɧɵ ɜɨɩɪɨɫɵ, ɫɜɹɡɚɧɧɵɟ ɫ ɪɚɫɱɟɬɨɦ ɷɥɟɦɟɧɬɨɜ ɩɚɫɫɢɜɧɨɣ ɛɟɡɨɩɚɫɧɨɫ-
ɬɢ, ɜɵɩɨɥɧɟɧɧɵɯ ɢɡ ɤɨɦɩɨɡɢɬɧɵɯ ɦɚɬɟɪɢɚɥɨɜ, ɨɩɭɛɥɢɤɨɜɚɧɵ ɪɟɡɭɥɶɬɚɬɵ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ 
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ȼɜɟɞɟɧɢɟ 

 

ɉɪɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ ɷɥɟɦɟɧɬɨɜ ɩɚɫɫɢɜɧɨɣ 

ɛɟɡɨɩɚɫɧɨɫɬɢ (ɗɉȻ), ɡɚɳɢɳɚɸɳɢɯ ɱɟɥɨɜɟɤɚ 
ɩɪɢ ɫɬɨɥɤɧɨɜɟɧɢɢ, ɨɫɧɨɜɧɨɣ ɡɚɞɚɱɟɣ ɹɜɥɹɟɬ-
ɫɹ ɪɚɫɫɟɢɜɚɧɢɟ ɤɢɧɟɬɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ ɬɚɤɢɦ 

ɨɛɪɚɡɨɦ, ɱɬɨɛɵ ɨɛɟɫɩɟɱɢɬɶ ɦɢɧɢɦɚɥɶɧɨɟ ɟё 
ɜɨɡɞɟɣɫɬɜɢɟ ɧɚ ɱɟɥɨɜɟɤɚ. ɋɥɟɞɭɟɬ ɪɚɫɫɦɚɬɪɢ-

ɜɚɬɶ ɚɜɬɨɦɨɛɢɥɶ ɧɟ ɬɨɥɶɤɨ ɤɚɤ ɭɞɚɪɨɩɪɨɱɧɵɣ 

ɨɛɴɟɤɬ (ɱɬɨ ɫɩɪɚɜɟɞɥɢɜɨ ɞɥɹ ɠɢɡɧɟɧɧɨɝɨ 

ɨɛɴёɦɚ ɚɜɬɨɦɨɛɢɥɹ), ɧɨ ɢ ɤɚɤ ɩɨɝɥɨɳɚɸɳɢɣ 

ɞɢɧɚɦɢɱɟɫɤɢɟ ɧɚɝɪɭɡɤɢ.  

Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɛɟɡɨɩɚɫɧɨɫɬɢ ɜɨɡɧɢɤɚɸɳɢɯ 
ɡɚɦɟɞɥɟɧɢɣ ɢɫɩɨɥɶɡɭɸɬ ɫɩɟɰɢɚɥɶɧɵɣ ɤɪɢɬɟ-
ɪɢɣ ɬɹɠɟɫɬɢ ɩɨɜɪɟɠɞɟɧɢɣ HIC (Head injure 

criteria). ɋ ɪɨɫɬɨɦ ɫɤɨɪɨɫɬɢ ɞɜɢɠɟɧɢɹ ɢ ɦɚɫ-
ɫɵ ɚɜɬɨɦɨɛɢɥɹ ɤɨɥɢɱɟɫɬɜɨ ɷɧɟɪɝɢɢ, ɤɨɬɨɪɭɸ 

ɧɟɨɛɯɨɞɢɦɨ ɩɨɝɥɨɬɢɬɶ, ɪɟɡɤɨ ɜɨɡɪɚɫɬɚɟɬ; ɩɪɢ 

ɷɬɨɦ ɝɟɨɦɟɬɪɢɱɟɫɤɢɟ ɪɚɡɦɟɪɵ ɡɨɧ, ɜ ɤɨɬɨɪɵɯ 
ɦɨɠɧɨ ɪɚɫɩɨɥɚɝɚɬɶ ɞɟɮɨɪɦɢɪɭɟɦɵɟ ɡɨɧɵ, 

ɩɪɚɤɬɢɱɟɫɤɢ ɧɟ ɢɡɦɟɧɹɥɢɫɶ. ȼɫɟ ɷɬɨ ɩɪɢɜɨ-
ɞɢɬ ɤ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɩɨɢɫɤɚ ɧɨɜɵɯ ɤɨɧɫɬ-
ɪɭɤɰɢɣ ɢ ɦɚɬɟɪɢɚɥɨɜ, ɫɩɨɫɨɛɧɵɯ ɩɨɝɥɨɳɚɬɶ 
ɛɨɥɶɲɟɟ ɤɨɥɢɱɟɫɬɜɨ ɷɧɟɪɝɢɢ.  
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Ⱥɧɚɥɢɡ ɩɭɛɥɢɤɚɰɢɣ 

 

ɋɥɟɞɭɟɬ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɫɬɚɧɞɚɪɬɧɵɟ ɦɟɬɨɞɵ 

ɨɩɪɟɞɟɥɟɧɢɹ ɭɞɚɪɧɨɣ ɩɪɨɱɧɨɫɬɢ ɧɟ ɨɬɜɟɱɚɸɬ 
ɪɟɚɥɶɧɵɦ ɩɚɪɚɦɟɬɪɚɦ ɪɚɛɨɬɵ ɦɚɬɟɪɢɚɥɨɜ ɢ 

ɩɨɥɭɱɚɟɦɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɦɨɝɭɬ ɩɪɢɦɟ-
ɧɹɬɶɫɹ ɬɨɥɶɤɨ ɞɥɹ ɨɬɧɨɫɢɬɟɥɶɧɨɝɨ ɪɚɧɠɢɪɨ-
ɜɚɧɢɹ ɦɚɬɟɪɢɚɥɨɜ, ɩɪɢɦɟɧɟɧɢɟ ɩɨɥɭɱɟɧɧɵɯ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɩɪɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ ɢɡɞɟɥɢɣ 

ɢɡ ɤɨɦɩɨɡɢɬɧɵɯ ɦɚɬɟɪɢɚɥɨɜ (ɄɆ) ɧɟɞɨɩɭɫ-
ɬɢɦɨ [1]. ɉɪɢ ɷɬɨɦ ɩɪɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ ɷɥɟ-
ɦɟɧɬɨɜ ɉȻ ɩɪɢɯɨɞɢɬɫɹ ɢɥɢ ɢɡɝɨɬɚɜɥɢɜɚɬɶ 
ɛɨɥɶɲɨɟ ɤɨɥɢɱɟɫɬɜɨ ɨɩɵɬɧɵɯ ɨɛɪɚɡɰɨɜ, ɢɥɢ 

ɩɨɥɶɡɨɜɚɬɶɫɹ ɝɨɬɨɜɵɦɢ ɪɟɤɨɦɟɧɞɚɰɢɹɦɢ ɢɫ-
ɫɥɟɞɨɜɚɬɟɥɶɫɤɢɯ ɤɨɦɩɚɧɢɣ. Ʉɚɤ ɩɨɤɚɡɵɜɚɟɬ 
ɚɧɚɥɢɡ ɡɚɪɭɛɟɠɧɨɣ ɥɢɬɟɪɚɬɭɪɵ, ɚɜɬɨɪɵ, ɡɚ-
ɧɢɦɚɸɳɢɟɫɹ ɜɨɩɪɨɫɚɦɢ ɷɧɟɪɝɨɩɨɝɥɨɳɟɧɢɹ 
ɜɨ ɜɪɟɦɹ ɚɜɚɪɢɢ, ɫɚɦɨɫɬɨɹɬɟɥɶɧɨ ɩɪɨɜɨɞɹɬ 
ɷɤɫɩɟɪɢɦɟɧɬɵ ɫ ɢɫɫɥɟɞɭɟɦɵɦɢ ɨɛɪɚɡɰɚɦɢ ɩɨ 
ɦɟɬɨɞɢɤɚɦ, ɨɬɥɢɱɚɸɳɢɦɫɹ ɨɬ ɫɬɚɧɞɚɪɬɧɵɯ. 
 

ɗɧɟɪɝɨɩɨɝɥɨɳɚɸɳɢɟ ɫɜɨɣɫɬɜɚ ɄɆ ɨɫɧɨɜɚɧɵ 

ɧɚ «ɪɚɛɨɬɟ ɪɚɡɪɭɲɟɧɢɹ», ɩɪɨɢɫɯɨɞɹɳɟɣ ɜɨ 
ɜɪɟɦɹ ɢɯ ɞɟɮɨɪɦɚɰɢɢ. ȼ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɬɢɩɚ 
ɦɚɬɟɪɢɚɥɚ ɪɚɡɥɢɱɚɸɬ ɫɥɟɞɭɸɳɢɟ ɜɢɞɵ ɞɟ-
ɮɨɪɦɚɰɢɣ (ɪɢɫ. 1): ɩɥɚɫɬɢɱɟɫɤɚɹ ɞɟɮɨɪɦɚ-
ɰɢɹ, ɯɚɪɚɤɬɟɪɧɚɹ ɞɥɹ ɦɟɬɚɥɥɨɜ ɢ ɧɟɚɪɦɢɪɨ-
ɜɚɧɧɵɯ ɩɥɚɫɬɢɤɨɜ, ɢɦɟɸɳɢɯ ɧɟɜɵɫɨɤɢɣ 

ɦɨɞɭɥɶ ɭɩɪɭɝɨɫɬɢ; ɤɚɬɚɫɬɪɨɮɢɱɟɫɤɨɟ ɪɚɡɪɭ-
ɲɟɧɢɟ – ɜɨɡɧɢɤɚɟɬ ɩɪɢ ɧɟɩɪɚɜɢɥɶɧɨ ɩɨɞɨɛ-
ɪɚɧɧɨɣ ɤɨɧɫɬɪɭɤɰɢɢ; ɜ ɷɬɨɦ ɫɥɭɱɚɟ ɡɨɧɚ ɪɚɡ-
ɪɭɲɟɧɢɹ ɩɨɹɜɥɹɟɬɫɹ ɜ ɧɟɩɪɨɝɧɨɡɢɪɭɟɦɨɦ 

ɦɟɫɬɟ, ɷɧɟɪɝɨɩɨɝɥɨɳɚɸɳɢɣ ɷɥɟɦɟɧɬ ɪɚɡɪɭ-
ɲɚɟɬɫɹ ɫ ɨɛɪɚɡɨɜɚɧɢɟɦ ɤɪɭɩɧɵɯ ɮɪɚɝɦɟɧɬɨɜ 
ɛɟɡ ɩɨɝɥɨɳɟɧɢɹ ɷɧɟɪɝɢɢ ɫ ɜɵɫɨɤɢɦɢ ɩɢɤɨ-
ɜɵɦɢ ɩɟɪɟɝɪɭɡɤɚɦɢ.  

 
 

Ɋɢɫ. 1. Ɍɢɩɵ ɪɚɡɪɭɲɟɧɢɹ ɄɆ: 1 – ɩɥɚɫɬɢɱɟ-
ɫɤɚɹ ɞɟɮɨɪɦɚɰɢɹ; 2 – ɤɚɬɚɫɬɪɨɮɢɱɟɫɤɨɟ 
ɪɚɡɪɭɲɟɧɢɟ; 3 – ɩɪɨɝɪɟɫɫɢɜɧɨɟ ɪɚɡɪɭ-
ɲɟɧɢɟ 

 

ɉɪɨɝɪɟɫɫɢɜɧɨɟ ɪɚɡɪɭɲɟɧɢɟ ɫɜɨɣɫɬɜɟɧɧɨ ɢɡ-
ɞɟɥɢɹɦ ɢɡ ɤɨɦɩɨɡɢɬɧɵɯ ɦɚɬɟɪɢɚɥɨɜ [2], ɡɨɧɚ 
ɪɚɡɪɭɲɟɧɢɹ ɧɚɯɨɞɢɬɫɹ ɜ ɬɨɱɤɟ ɤɨɧɬɚɤɬɚ ɫ 
ɩɪɟɩɹɬɫɬɜɢɟɦ, ɷɧɟɪɝɨɩɨɝɥɨɳɚɸɳɢɣ ɷɥɟɦɟɧɬ, 

ɪɚɡɪɭɲɚɹɫɶ, ɨɛɪɚɡɭɟɬ ɦɟɥɤɢɟ ɨɫɤɨɥɤɢ, ɜɟɥɢ-

ɱɢɧɚ ɭɫɢɥɢɹ ɜ ɩɪɨɰɟɫɫɟ ɪɚɡɪɭɲɟɧɢɹ ɩɨɫɬɨ-
ɹɧɧɚ ɢɥɢ ɢɦɟɟɬ ɧɟɛɨɥɶɲɢɟ ɤɨɥɟɛɚɧɢɹ. ɏɪɭɩ-

ɤɨɫɬɶ ɄɆ ɨɛɭɫɥɚɜɥɢɜɚɟɬ ɨɬɫɭɬɫɬɜɢɟ ɭɩɪɭɝɨɣ 

ɮɚɡɵ ɞɟɮɨɪɦɚɰɢɢ, ɤɚɤ ɭ ɦɟɬɚɥɥɨɜ, ɩɨɝɥɨɳɟ-
ɧɢɟ ɷɧɟɪɝɢɢ ɄɆ ɩɪɨɢɫɯɨɞɢɬ ɩɪɢ ɬɚɤɢɯ ɨɫ-
ɧɨɜɧɵɯ ɩɪɨɰɟɫɫɚɯ (ɪɢɫ. 2): 

– ɨɛɪɚɡɨɜɚɧɢɟ ɬɪɟɳɢɧ ɢ ɪɚɡɪɵɜ ɜɨɥɨɤɨɧ; 

– ɪɚɡɪɭɲɟɧɢɟ ɫɜɹɡɭɸɳɟɝɨ ɤɨɦɩɨɧɟɧɬɚ (ɦɚɬ-
ɪɢɰɵ); 

– ɨɬɫɥɨɟɧɢɟ ɚɪɦɢɪɭɸɳɢɯ ɜɨɥɨɤɨɧ ɨɬ ɦɚɬɪɢɰɵ; 

– ɪɚɫɫɥɨɟɧɢɟ ɫɥɨɟɜ. 
 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ ɷɧɟɪɝɢɹ ɭɞɚɪɚ ɩɨɝɥɨɳɚɟɬɫɹ 
ɤɚɤ ɧɚ ɦɚɤɪɨ-, ɬɚɤ ɢ ɧɚ ɦɢɤɪɨɭɪɨɜɧɟ. 

 
Ɋɢɫ. 2. ɋɬɪɭɤɬɭɪɚ ɪɚɡɪɭɲɟɧɢɹ ɄɆ: 1 – ɢɡ-

ɝɢɛɧɨɟ ɪɚɡɪɭɲɟɧɢɟ; 2 – ɩɪɟɩɹɬɫɬɜɢɟ; 3 –

ɬɪɟɧɢɟ ɦɟɠɞɭ ɜɨɥɨɤɧɚɦɢ ɢ ɤɥɢɧɨɦ; 4 – 

ɤɥɢɧ ɦɟɥɤɨɞɢɫɩɟɪɫɧɵɯ ɱɚɫɬɢɰ ɜɨɥɨɤɧɚ 
ɢ ɦɚɬɪɢɰɵ; 5 – ɬɪɟɧɢɟ ɦɟɠɞɭ ɫɥɨɹɦɢ;  

6 – ɪɚɫɫɥɨɟɧɢɟ (ɞɟɥɚɦɢɧɚɰɢɹ) 
 

ɐɟɥɶ ɢ ɩɨɫɬɚɧɨɜɤɚ ɡɚɞɚɱɢ 

 

Ɉɫɧɨɜɧɚɹ ɰɟɥɶ ɞɚɧɧɨɝɨ ɢɫɫɥɟɞɨɜɚɧɢɹ ɡɚɤɥɸ-

ɱɚɥɚɫɶ ɜ ɨɬɪɚɛɨɬɤɟ ɦɟɬɨɞɚ ɢɫɩɵɬɚɧɢɹ ɤɨɦɩɨ-
ɡɢɬɧɵɯ ɦɚɬɟɪɢɚɥɨɜ, ɤɨɬɨɪɵɣ ɩɨɡɜɨɥɢɥ ɛɵ 

ɩɨɥɭɱɚɬɶ ɞɚɧɧɵɟ ɩɨ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦ ɢɫɩɵ-

ɬɭɟɦɵɯ ɦɚɬɟɪɢɚɥɨɜ, ɢɫɩɨɥɶɡɭɟɦɵɟ ɩɪɢ ɢɧ-

ɠɟɧɟɪɧɵɯ ɪɚɫɱɟɬɚɯ ɤɨɧɫɬɪɭɤɰɢɣ ɢɡ ɤɨɦɩɨ-
ɡɢɬɧɵɯ ɦɚɬɟɪɢɚɥɨɜ. Ɍɚɤɠɟ ɚɜɬɨɪɵ ɩɪɟɫɥɟ-
ɞɨɜɚɥɢ ɰɟɥɢ ɩɨɥɭɱɟɧɢɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤ 
ɭɞɟɥɶɧɨɝɨ ɩɨɝɥɨɳɟɧɢɹ ɷɧɟɪɝɢɢ ɩɪɢ ɪɚɡɪɭ-
ɲɟɧɢɢ ɞɥɹ ɪɚɡɧɵɯ ɤɨɦɩɨɡɢɬɧɵɯ ɦɚɬɟɪɢɚɥɨɜ 
ɢ ɫɪɚɜɧɟɧɢɹ ɦɨɞɟɥɟɣ ɢɯ ɪɚɡɪɭɲɟɧɢɹ. 
 

ɂɫɫɥɟɞɨɜɚɧɢɹ ɩɨɝɥɨɳɟɧɢɹ ɷɧɟɪɝɢɢ 

ɨɛɪɚɡɰɚɦɢ ɢɡ ɤɨɦɩɨɡɢɬɧɵɯ ɦɚɬɟɪɢɚɥɨɜ 

ɩɪɢ ɭɞɚɪɟ 
 

ɉɨ ɪɟɡɭɥɶɬɚɬɚɦ ɦɧɨɝɨɱɢɫɥɟɧɧɵɯ ɷɤɫɩɟɪɢ-

ɦɟɧɬɨɜ ɭɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ ɧɚɢɥɭɱɲɟɣ ɜɟɫɨɜɨɣ 

ɨɬɞɚɱɟɣ ɨɛɥɚɞɚɸɬ ɷɥɟɦɟɧɬɵ, ɜɵɩɨɥɧɟɧɧɵɟ ɜ 
ɜɢɞɟ ɬɪɭɛɱɚɬɵɯ ɮɨɪɦ, – ɭ ɬɚɤɢɯ ɫɬɪɭɤɬɭɪ ɩɪɢ 

ɭɞɚɪɟ ɩɪɨɢɫɯɨɞɢɬ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɟ ɪɚɡɪɭ-
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ɲɟɧɢɟ ɧɚɝɪɭɠɟɧɧɨɣ ɱɚɫɬɢ ɛɟɡ ɢɡɝɢɛɨɜ, ɜɵ-

ɩɭɱɢɜɚɧɢɣ ɢ ɞɪɭɝɢɯ ɩɨɬɟɪɶ ɝɟɨɦɟɬɪɢɱɟɫɤɨɣ 

ɮɨɪɦɵ, ɱɬɨ ɩɨɡɜɨɥɹɟɬ ɷɮɮɟɤɬɢɜɧɨ ɩɨɝɥɨɳɚɬɶ 
ɷɧɟɪɝɢɸ ɜɫɟɦɭ ɦɚɬɟɪɢɚɥɭ ɬɪɭɛɵ. Ⱦɥɹ ɨɩɪɟ-
ɞɟɥɟɧɢɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɦɚɬɟɪɢɚɥɨɜ ɩɪɢ 

ɭɞɚɪɧɵɯ ɧɚɝɪɭɡɤɚɯ, ɤɨɬɨɪɵɟ ɫɨɨɬɜɟɬɫɬɜɭɸɬ 
ɪɟɚɥɶɧɵɦ ɪɚɛɨɱɢɦ ɭɫɥɨɜɢɹɦ, ɛɵɥɢ ɩɪɨɜɟɞɟ-
ɧɵ ɢɫɩɵɬɚɧɢɹ ɬɪɭɛɱɚɬɵɯ ɷɥɟɦɟɧɬɨɜ ɧɚ ɭɫɬɚ-
ɧɨɜɤɟ ɞɥɹ ɭɞɚɪɧɵɯ ɢɫɩɵɬɚɧɢɣ [3], ɫ ɰɟɥɶɸ 

ɨɩɪɟɞɟɥɟɧɢɹ ɭɞɟɥɶɧɨɝɨ ɩɨɝɥɨɳɟɧɢɹ ɷɧɟɪɝɢɢ 

ɢ ɜɢɞɚ ɪɚɡɪɭɲɟɧɢɹ.  
 

ɉɨɥɭɱɟɧɧɵɟ ɪɟɡɭɥɶɬɚɬɵ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥ. 1. 

ɉɪɢ ɢɫɩɵɬɚɧɢɹɯ ɭɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ ɭɞɟɥɶɧɨɟ 
ɩɨɝɥɨɳɟɧɢɟ ɷɧɟɪɝɢɢ ɧɟ ɡɚɜɢɫɢɬ ɨɬ ɫɤɨɪɨɫɬɢ 

ɭɞɚɪɚ ɢ ɦɚɫɫɵ ɨɛɴɟɤɬɚ, ɩɪɢ ɷɬɨɦ ɡɧɚɱɢɬɟɥɶ-
ɧɨɟ ɜɥɢɹɧɢɟ ɨɤɚɡɵɜɚɟɬ ɬɟɯɧɨɥɨɝɢɹ ɢɡɝɨɬɨɜ-
ɥɟɧɢɹ ɨɩɵɬɧɵɯ ɨɛɪɚɡɰɨɜ. 
 

Ɍɚɛɥɢɰɚ 1 ɍɞɟɥɶɧɨɟ ɩɨɝɥɨɳɟɧɢɟ ɷɧɟɪɝɢɢ  

ɤɨɦɩɨɡɢɬɧɵɦɢ ɦɚɬɟɪɢɚɥɚɦɢ 
 

Ⱥɪɦɢɪɭɸɳɢɣ 

ɦɚɬɟɪɢɚɥ 

Ɍɢɩ ɫɦɨɥɵ ɢ 

ɫɩɨɫɨɛ ɮɨɪ-
ɦɨɜɤɢ 

ɍɞɟɥɶɧɨɟ 
ɩɨɝɥɨɳɟɧɢɟ 
ɷɧɟɪɝɢɢ 

(Ⱦɠ/ɝ) 

Ɍ-23 
ɗɩɨɤɫɢɞɧɚɹ, 
ɢɧɮɭɡɢɹ 21 

Ɍ-23 
ɗɩɨɤɫɢɞɧɚɹ, 
ɢɧɮɭɡɢɹ,120ɋ 

31 

twill 2×2 3K 
ɗɩɨɤɫɢɞɧɚɹ, 
ɢɧɮɭɡɢɹ 64 

 

ɉɪɢ ɩɪɢɦɟɧɟɧɢɢ ɜ ɤɚɱɟɫɬɜɟ ɚɪɦɢɪɭɸɳɟɝɨ 
ɦɚɬɟɪɢɚɥɚ ɫɬɟɤɥɨɬɤɚɧɟɣ ɡɚɦɟɱɟɧɨ, ɱɬɨ ɯɚɪɚɤ-
ɬɟɪ ɪɚɡɪɭɲɟɧɢɹ ɫɯɨɞɟɧ ɫ ɞɟɮɨɪɦɢɪɨɜɚɧɢɟɦ 

ɩɪɢ ɭɞɚɪɟ ɩɥɚɫɬɢɱɧɵɯ ɦɟɬɚɥɥɨɜ (ɪɢɫ. 3, 4): ɜ 
ɩɪɨɰɟɫɫɟ ɪɚɡɪɭɲɟɧɢɹ ɨɛɪɚɡɭɸɬɫɹ ɡɨɧɵ 

ɛɨɥɶɲɨɣ ɞɟɮɨɪɦɚɰɢɢ, ɩɪɢɜɨɞɹɳɢɟ ɤ ɨɛɪɚɡɨ-
ɜɚɧɢɸ ɝɨɮɪɢɪɨɜɚɧɧɵɯ ɜɨɥɧ; ɤɚɤ ɜɢɞɧɨ ɢɡ 
ɝɪɚɮɢɤɚ ɫɢɥ, ɜɨɡɧɢɤɚɸɳɢɯ ɜ ɩɪɨɰɟɫɫɟ ɪɚɡ-
ɪɭɲɟɧɢɹ, ɷɧɟɪɝɨɩɨɝɥɨɳɟɧɢɟ ɩɪɨɯɨɞɢɬ ɫ 
ɛɨɥɶɲɨɣ ɚɦɩɥɢɬɭɞɨɣ, ɤɨɥɟɛɚɧɢɹ ɫɨɫɬɚɜɥɹɸɬ 
ɩɨɪɹɞɤɚ 20 % ɨɬ ɦɚɤɫɢɦɚɥɶɧɵɯ ɡɧɚɱɟɧɢɣ. 

ɉɨɝɥɨɳɟɧɢɟ ɷɧɟɪɝɢɢ ɡɚ ɫɱɟɬ ɪɚɡɪɵɜɚ ɜɨɥɨ-
ɤɨɧ ɩɪɚɤɬɢɱɟɫɤɢ ɨɬɫɭɬɫɬɜɭɟɬ, ɩɨɤɚɡɚɬɟɥɢ 

ɭɞɟɥɶɧɨɣ ɷɧɟɪɝɨɟɦɤɨɫɬɢ ɡɧɚɱɢɬɟɥɶɧɨ ɧɢɠɟ, 
ɱɟɦ ɭ ɍɄɆ, ɚ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɧɟɫɬɚɛɢɥɶɧɵ. 

ɉɪɢ ɩɪɢɦɟɧɟɧɢɢ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɦɟɪ ɩɪɢ 

ɢɡɝɨɬɨɜɥɟɧɢɢ ɨɛɪɚɡɰɨɜ (ɩɨɜɵɲɟɧɢɟ ɞɚɜɥɟ-
ɧɢɹ, ɬɟɦɩɟɪɚɬɭɪɧɚɹ ɜɵɞɟɪɠɤɚ ɩɪɢ ɩɨɥɢɦɟɪɢ-

ɡɚɰɢɢ) ɭɞɚɥɨɫɶ ɩɨɞɧɹɬɶ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ 

ɭɞɟɥɶɧɨɣ ɷɧɟɪɝɨɟɦɤɨɫɬɢ ɧɚ 50 %, ɩɪɢɛɥɢ-

ɡɢɜɲɢɫɶ ɩɨ ɷɬɢɦ ɩɨɤɚɡɚɬɟɥɹɦ ɤ ɫɩɟɰɢɚɥɶɧɵɦ 

ɦɹɝɤɢɦ ɫɬɚɥɹɦ, ɩɪɢɦɟɧɹɸɳɢɦɫɹ ɞɥɹ ɢɡɝɨ-
ɬɨɜɥɟɧɢɹ ɷɧɟɪɝɨɩɨɝɥɨɳɚɸɳɢɯ ɷɥɟɦɟɧɬɨɜ ɜ 
ɚɜɬɨɦɨɛɢɥɹɯ [4]. 

 

 
 

Ɋɢɫ. 3. Ɉɛɪɚɡɟɰ ɢɡ ɫɬɟɤɥɨɬɤɚɧɢ 
 

 
 

Ɋɢɫ. 4. Ƚɪɚɮɢɤ ɫɢɥ ɩɪɢ ɪɚɡɪɭɲɟɧɢɢ ɫɬɟɤɥɨ-
ɩɥɚɫɬɢɤɨɜɨɝɨ ɨɛɪɚɡɰɚ 

 

ɉɪɢ ɭɜɟɥɢɱɟɧɢɢ ɤɨɥɢɱɟɫɬɜɚ ɫɥɨɟɜ ɫɬɟɤɥɨɬɤɚɧɢ 

ɜɨɡɪɚɫɬɚɟɬ ɠɟɫɬɤɨɫɬɶ ɷɥɟɦɟɧɬɚ, ɨɧ ɧɚɱɢɧɚɟɬ 
ɪɚɡɪɭɲɚɬɶɫɹ ɩɨ «ɤɚɬɚɫɬɪɨɮɢɱɟɫɤɨɦɭ» ɫɰɟɧɚ-
ɪɢɸ (ɪɢɫ. 5, 6), ɩɪɢ ɤɨɬɨɪɨɦ ɧɟɜɨɡɦɨɠɧɨ ɡɚ-
ɪɚɧɟɟ ɫɩɪɨɝɧɨɡɢɪɨɜɚɬɶ ɷɧɟɪɝɨɩɨɝɥɨɳɚɸɳɢɟ 
ɫɜɨɣɫɬɜɚ; ɭɞɟɥɶɧɚɹ ɷɧɟɪɝɨɟɦɤɨɫɬɶ ɩɪɢ ɷɬɨɦ, 

ɤɚɤ ɩɪɚɜɢɥɨ, ɧɢɠɟ, ɱɟɦ ɭ ɛɨɥɟɟ ɬɨɧɤɢɯ ɨɛ-
ɪɚɡɰɨɜ. 
 

 
 

Ɋɢɫ. 5. «Ʉɚɬɚɫɬɪɨɮɢɱɟɫɤɨɟ» ɪɚɡɪɭɲɟɧɢɟ ɨɛ-
ɪɚɡɰɚ 
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Ɋɢɫ. 6. Ƚɪɚɮɢɤ ɫɢɥ ɩɪɢ «ɤɚɬɚɫɬɪɨɮɢɱɟɫɤɨɦ» 

ɪɚɡɪɭɲɟɧɢɢ 

 

Ɉɛɪɚɡɰɵ, ɜɵɩɨɥɧɟɧɧɵɟ ɢɡ ɭɝɥɟɬɤɚɧɢ, ɩɨɤɚ-
ɡɚɥɢ ɧɚɢɥɭɱɲɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɩɨɝɥɨɳɟɧɢɹ 
ɷɧɟɪɝɢɢ. ȼ ɩɪɨɰɟɫɫɟ ɭɞɚɪɚ ɛɨɥɶɲɚɹ ɱɚɫɬɶ 
ɦɚɬɟɪɢɚɥɚ ɪɚɡɪɭɲɢɥɚɫɶ ɞɨ ɦɟɥɤɨɞɢɫɩɟɪɫɧɨɝɨ 
ɫɨɫɬɨɹɧɢɹ (ɪɢɫ. 7, 8); ɩɪɢ ɷɬɨɦ ɫɪɟɞɧɢɟ ɡɚ-
ɦɟɞɥɟɧɢɹ ɛɵɥɢ ɦɟɧɶɲɟ, ɱɟɦ ɩɪɢ ɚɧɚɥɨɝɢɱ-
ɧɨɦ ɭɞɚɪɟ ɫɨ ɫɬɟɤɥɨɩɥɚɫɬɢɤɨɜɵɦɢ ɨɛɪɚɡɰɚɦɢ.  

 

 
 

Ɋɢɫ. 7. Ɉɛɪɚɡɟɰ ɢɡ ɭɝɥɟɩɥɚɫɬɢɤɚ 
 

 
 

Ɋɢɫ. 8. Ƚɪɚɮɢɤ ɫɢɥ ɩɪɢ ɪɚɡɪɭɲɟɧɢɢ ɭɝɥɟɩɥɚ-
ɫɬɢɤɨɜɨɝɨ ɨɛɪɚɡɰɚ 

ɉɨɥɭɱɟɧɧɵɟ ɞɚɧɧɵɟ ɦɨɝɭɬ ɛɵɬɶ ɢɫɩɨɥɶɡɨɜɚ-
ɧɵ ɩɪɢ ɪɚɫɱɟɬɟ ɷɥɟɦɟɧɬɨɜ ɩɚɫɫɢɜɧɨɣ ɛɟɡɨ-
ɩɚɫɧɨɫɬɢ, ɬɚɤ ɤɚɤ ɨɧɢ ɩɨɥɭɱɟɧɵ ɫ ɩɨɦɨɳɶɸ 

ɦɨɞɟɥɢ, ɭɱɢɬɵɜɚɸɳɟɣ ɤɨɧɫɬɪɭɤɰɢɸ ɷɥɟɦɟɧ-

ɬɨɜ ɉȻ, ɧɚɝɪɭɡɨɱɧɵɟ ɪɟɠɢɦɵ, ɜɨɡɧɢɤɚɸɳɢɟ 
ɜ ɩɪɨɰɟɫɫɟ ɪɟɚɥɶɧɨɝɨ ɭɞɚɪɚ, ɪɚɫɩɨɥɨɠɟɧɢɟ ɢ 

ɧɚɩɪɚɜɥɟɧɢɟ ɚɪɦɢɪɭɸɳɢɯ ɜɨɥɨɤɨɧ. ȼɨɡɶɦɟɦ 

ɞɥɹ ɩɪɢɦɟɪɚ ɧɨɫɨɜɭɸ ɫɬɪɭɤɬɭɪɭ ɛɟɡɨɩɚɫɧɨ-
ɫɬɢ, ɬɪɟɛɨɜɚɧɢɹ ɎɂȺ ɧɚɤɥɚɞɵɜɚɸɬ ɧɚ ɧɟё 
ɫɥɟɞɭɸɳɢɟ ɨɝɪɚɧɢɱɟɧɢɹ:  
– ɫɤɨɪɨɫɬɶ ɫɬɨɥɤɧɨɜɟɧɢɹ – 15 ɦ/ɫ, ɦɚɫɫɚ – 

780 ɤɝ; 
– ɩɟɪɟɝɪɭɡɤɚ ɧɚ ɩɟɪɜɵɯ 150 ɦɦ ɧɟ ɞɨɥɠɧɚ 
ɩɪɟɜɵɲɚɬɶ 10 g; 

– ɩɪɢ ɩɨɝɥɨɳɟɧɢɢ ɩɟɪɜɵɯ 60 ɄȾɠ ɷɧɟɪɝɢɢ 

ɡɚɦɟɞɥɟɧɢɟ ɧɟ ɩɪɟɜɵɲɚɟɬ 20 g; 

– ɩɪɢ ɩɨɝɥɨɳɟɧɢɢ ɨɫɬɚɜɲɟɣɫɹ ɷɧɟɪɝɢɢ ɡɚ-
ɦɟɞɥɟɧɢɟ ɧɟ ɩɪɟɜɵɲɚɟɬ 40 g. 

 

Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɦɢɧɢɦɚɥɶɧɨ ɧɟɨɛɯɨɞɢɦɨɝɨ 
ɤɨɥɢɱɟɫɬɜɚ ɦɚɬɟɪɢɚɥɚ ɩɪɢɧɢɦɚɟɦ ɞɥɹ ɪɚɫɱɟ-
ɬɨɜ ɪɚɜɟɧɫɬɜɨ ɤɢɧɟɬɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ ɢ ɪɚɛɨ-
ɬɵ ɪɚɡɪɭɲɟɧɢɹ ɦɚɬɟɪɢɚɥɚ (1) 

 

,E F s     (1) 

 

ɝɞɟ Е – ɤɢɧɟɬɢɱɟɫɤɚɹ ɷɧɟɪɝɢɹ; F – ɫɢɥɚ, ɞɟɣ-

ɫɬɜɭɸɳɚɹ ɧɚ ɫɬɪɭɤɬɭɪɭ; s – ɜɟɥɢɱɢɧɚ ɪɚɡɪɭ-
ɲɟɧɢɹ ɫɬɪɭɤɬɭɪɵ. ȼɵɪɚɡɢɜ ɷɧɟɪɝɢɸ ɱɟɪɟɡ 
ɨɬɧɨɲɟɧɢɟ ɦɚɫɫɵ ɢ ɫɤɨɪɨɫɬɢ, ɚ ɫɢɥɭ – ɱɟɪɟɡ 
ɦɚɫɫɭ ɢ ɭɫɤɨɪɟɧɢɟ, ɩɨɥɭɱɢɦ ɫɥɟɞɭɸɳɟɟ 
ɭɪɚɜɧɟɧɢɟ (2) 

 
2( ) / 2 .amv m as             (2) 

 

Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɤɨɥɢɱɟɫɬɜɚ ɦɚɬɟɪɢɚɥɚ, ɧɟ-
ɨɛɯɨɞɢɦɨɝɨ ɞɥɹ ɩɨɝɥɨɳɟɧɢɹ ɤɢɧɟɬɢɱɟɫɤɨɣ 

ɷɧɟɪɝɢɢ, ɢɫɩɨɥɶɡɭɟɦ ɮɨɪɦɭɥɭ (3), ɝɞɟ ɚe  –

ɭɞɟɥɶɧɨɟ ɩɨɝɥɨɳɟɧɢɟ ɷɧɟɪɝɢɢ 

 

ɚ

E
m

e
 .                            (3) 

 

ɉɨɞɫɬɚɜɢɜ ɜ ɭɪɚɜɧɟɧɢɟ (2) ɢɡɜɟɫɬɧɵɟ ɡɧɚɱɟ-
ɧɢɹ, ɧɚɯɨɞɢɦ, ɱɬɨ ɞɥɹ ɭɞɨɜɥɟɬɜɨɪɟɧɢɹ ɩɟɪɜɨ-
ɝɨ ɭɫɥɨɜɢɹ ɬɪɟɛɨɜɚɧɢɹ ɩɪɢ ɪɚɡɪɭɲɟɧɢɢ ɩɟɪ-
ɜɵɯ 150 ɦɦ ɫɬɪɭɤɬɭɪɵ ɛɟɡɨɩɚɫɧɨɫɬɢ ɧɟɨɛɯɨ-
ɞɢɦɨ ɩɨɝɥɨɬɢɬɶ 11,5 ɄȾɠ ɷɧɟɪɝɢɢ; 

ɦɢɧɢɦɚɥɶɧɚɹ ɦɚɫɫɚ ɦɚɬɟɪɢɚɥɚ, ɧɟɨɛɯɨɞɢɦɚɹ 
ɞɥɹ ɷɬɨɝɨ, ɪɚɜɧɚ 188 ɝ. ɂɫɩɨɥɶɡɭɹ ɮɨɪɦɭɥɵ 

(1)–(3), ɧɚɯɨɞɢɦ ɞɢɫɬɚɧɰɢɸ ɪɚɡɪɭɲɟɧɢɹ ɢ 

ɦɚɫɫɭ ɦɚɬɟɪɢɚɥɚ, ɧɟɨɛɯɨɞɢɦɵɟ ɞɥɹ ɭɞɨɜɥɟ-
ɬɜɨɪɟɧɢɹ ɜɬɨɪɨɝɨ ɬɪɟɛɨɜɚɧɢɹ. Ɉɧɢ ɪɚɜɧɵ ɫɨ-
ɨɬɜɟɬɫɬɜɟɧɧɨ 0,392 ɦ ɢ 984 ɝ. Ⱦɥɹ ɩɨɝɥɨɳɟ-
ɧɢɹ ɨɫɬɚɬɤɚ ɷɧɟɪɝɢɢ ɧɟɨɛɯɨɞɢɦɚ ɞɢɫɬɚɧɰɢɹ 
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ɪɚɡɪɭɲɟɧɢɹ ɜ 0,09 ɦ ɢ 464 ɝ ɦɚɬɟɪɢɚɥɚ.  
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɞɥɹ ɫɨɨɬɜɟɬɫɬɜɢɹ ɬɪɟɛɨɜɚɧɢ-

ɹɦ ɎɂȺ ɧɨɫɨɜɚɹ ɫɬɪɭɤɬɭɪɚ ɛɟɡɨɩɚɫɧɨɫɬɢ 

ɞɨɥɠɧɚ ɢɦɟɬɶ ɫɥɟɞɭɸɳɢɟ ɦɢɧɢɦɚɥɶɧɵɟ ɩɚ-
ɪɚɦɟɬɪɵ: ɦɢɧɢɦɚɥɶɧɭɸ ɞɢɫɬɚɧɰɢɸ ɪɚɡɪɭɲɟ-
ɧɢɹ (ɞɥɢɧɚ) 0,632 ɦ ɢ ɦɚɫɫɭ 1636 ɝ.  
 

ȼɵɜɨɞɵ 

 

Ɉɬɪɚɛɨɬɚɧɧɚɹ ɦɟɬɨɞɢɤɚ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨɣ 

ɨɰɟɧɤɢ ɪɟɚɥɶɧɵɯ ɩɚɪɚɦɟɬɪɨɜ ɷɧɟɪɝɨɩɨɝɥɨ-
ɳɟɧɢɹ ɢɡɞɟɥɢɣ ɢɡ ɤɨɦɩɨɡɢɬɧɵɯ ɦɚɬɟɪɢɚɥɨɜ 
ɞɚɟɬ ɜɨɡɦɨɠɧɨɫɬɶ ɢɫɩɵɬɚɧɢɹ ɪɚɡɥɢɱɧɵɯ 
ɤɨɦɩɨɡɢɬɧɵɯ ɦɚɬɟɪɢɚɥɨɜ ɢ ɨɩɪɟɞɟɥɟɧɢɹ ɢɯ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɞɥɹ ɢɧɠɟɧɟɪɧɵɯ ɪɚɫɱɟɬɨɜ. 
ɉɨɥɭɱɟɧɧɵɟ ɡɧɚɱɟɧɢɹ ɭɞɟɥɶɧɨɝɨ ɩɨɝɥɨɳɟɧɢɹ 
ɷɧɟɪɝɢɢ ɦɨɠɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɩɪɢ ɩɪɨɟɤɬɢɪɨ-
ɜɚɧɢɢ ɷɥɟɦɟɧɬɨɜ ɩɚɫɫɢɜɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ. 

Ʉɚɤ ɩɨɤɚɡɚɥɢ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɟ ɢɫɫɥɟɞɨɜɚ-
ɧɢɹ, ɭɝɥɟɤɨɦɩɨɡɢɬɵ ɹɜɥɹɸɬɫɹ ɧɚɢɛɨɥɟɟ ɩɟɪ-
ɫɩɟɤɬɢɜɧɵɦɢ ɦɚɬɟɪɢɚɥɚɦɢ ɞɥɹ ɷɥɟɦɟɧɬɨɜ 
ɩɚɫɫɢɜɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ. 
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