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Ɋɚɡɪɚɛɨɬɚɧɚ ɚɤɭɫɬɢɱɟɫɤɚɹ ɦɨɞɟɥɶ ɩɟɪɜɨɝɨ ɤɨɧɬɭɪɚ ɛɥɨɤɚ №3ɫ ȼȼɗɊ-440 ɇɨɜɨɜɨɪɨɧɟɠɫɤɨɣ 
Ⱥɗɋ. ɉɨ ɪɚɡɪɚɛɨɬɚɧɧɨɣ ɩɪɨɝɪɚɦɦɟ ɩɪɨɜɟɞɟɧɵ ɢɡɦɟɪɟɧɢɹ ɩɭɥɶɫɚɰɢɣ ɞɚɜɥɟɧɢɹ 
ɬɟɩɥɨɧɨɫɢɬɟɥɹ ɜ ɩɪɨɰɟɫɫɟ ɩɨɷɬɚɩɧɨɝɨ (18 ɷɬɚɩɨɜ) ɜɵɜɨɞɚ ɷɧɟɪɝɨɛɥɨɤɚ ɢɡ ɯɨɥɨɞɧɨɝɨ 
ɫɨɫɬɨɹɧɢɹ ɧɚ ɧɨɦɢɧɚɥɶɧɵɣ ɭɪɨɜɟɧɶ ɦɨɳɧɨɫɬɢ. Ɋɚɡɪɚɛɨɬɚɧɵ ɦɟɬɨɞɵ ɪɚɫɱɟɬɚ ɚɤɭɫɬɢɱɟɫɤɢɯ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɬɟɩɥɨɧɨɫɢɬɟɥɹ ɜ ɨɛɨɪɭɞɨɜɚɧɢɢ ɩɟɪɜɨɝɨ ɤɨɧɬɭɪɚ ɢ ɩɪɟɞɫɬɚɜɥɟɧɵ ɪɟɡɭɥɶɬɚɬɵ 
ɪɚɫɱɟɬɚ ɚɤɭɫɬɢɱɟɫɤɢɯ ɫɬɨɹɱɢɯ ɜɨɥɧ ɞɥɹ 18 ɷɬɚɩɨɜ ɩɭɫɤɚ ɷɧɟɪɝɨɛɥɨɤɚ. ɉɪɨɜɟɞɟɧɨ 
ɫɨɩɨɫɬɚɜɥɟɧɢɟ ɪɟɡɭɥɶɬɚɬɨɜ ɪɚɫɱɟɬɚ ɱɚɫɬɨɬ ɚɤɭɫɬɢɱɟɫɤɢɯ ɫɬɨɹɱɢɯ ɜɨɥɧ (Ⱥɋȼ) ɫ 

ɚɜɬɨɫɩɟɤɬɪɚɥɶɧɵɦɢ ɩɥɨɬɧɨɫɬɹɦɢ ɦɨɳɧɨɫɬɢ (ȺɋɉɆ) ɫɢɝɧɚɥɨɜ ɨɬ ɞɚɬɱɢɤɨɜ ɩɭɥɶɫɚɰɢɣ 
ɞɚɜɥɟɧɢɹ. ɉɨɥɭɱɟɧɨ ɭɞɨɜɥɟɬɜɨɪɢɬɟɥɶɧɨɟ ɫɨɨɬɜɟɬɫɬɜɢɟ ɪɟɡɭɥɶɬɚɬɨɜ ɪɚɫɱɟɬɚ ɱɚɫɬɨɬ Ⱥɋȼ ɫ 
ɞɚɧɧɵɦɢ ɢɡɦɟɪɟɧɢɣ. ɉɨɤɚɡɚɧɨ, ɱɬɨ ɤɨɦɩɟɧɫɚɬɨɪ ɞɚɜɥɟɧɢɹ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɪɟɡɨɧɚɬɨɪ 
Ƚɟɥɶɦɝɨɥɶɰɚ, ɪɟɡɨɧɚɧɫɧɚɹ ɱɚɫɬɨɬɚ ɤɨɬɨɪɨɝɨ ɡɚɜɢɫɢɬ ɨɬ ɭɪɨɜɧɹ ɬɟɩɥɨɧɨɫɢɬɟɥɹ ɜ ɧɟɦ. 
 

Ʉɥɸɱɟɜɵɟ ɫ ɨɜɚ: ɫɬɨɹɱɢɟ ɜɨɥɧɵ, ɜɢɛɪɚɰɢɢ, ɜɢɛɪɨɚɤɭɫɬɢɱɟɫɤɢɣ ɪɟɡɨɧɚɧɫ, ɪɟɡɨɧɚɬɨɪ 
Ƚɟɥɶɦɝɨɥɶɰɚ. 

 

ɉɨɫɬɭɩɢɥɚ ɜ ɪɟɞɚɤɰɢɸ 1.06.2016 ɝ. 
 

ɉɪɚɤɬɢɤɚ ɷɤɫɩɥɭɚɬɚɰɢɢ Ⱥɗɋ ɩɨɤɚɡɵɜɚɟɬ, ɱɬɨ ɩɨɬɨɤɢ ɪɚɛɨɱɟɣ ɫɪɟɞɵ ɜɵɡɵɜɚɸɬ 
ɦɟɯɚɧɢɱɟɫɤɢɟ ɤɨɥɟɛɚɧɢɹ ɢ ɜɢɛɪɚɰɢɢ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɟɝɨ ɷɥɟɦɟɧɬɨɜ. ɗɬɢ ɩɪɨɰɟɫɫɵ 
ɨɬɧɨɫɹɬɫɹ ɤ ɱɢɫɥɭ ɝɥɚɜɧɵɯ ɮɚɤɬɨɪɨɜ, ɨɩɪɟɞɟɥɹɸɳɢɯ ɞɢɧɚɦɢɱɟɫɤɢɟ ɧɚɝɪɭɡɤɢ ɧɚ 
ɨɛɨɪɭɞɨɜɚɧɢɟ, ɟɝɨ ɫɪɨɤ ɫɥɭɠɛɵ ɢ ɧɚɞɟɠɧɨɫɬɶ. ɇɚɢɛɨɥɟɟ ɨɩɚɫɧɨ ɜɡɚɢɦɨɞɟɣɫɬɜɢɟ 
ɨɛɨɪɭɞɨɜɚɧɢɹ ɫ ɩɨɬɨɤɨɦ ɬɟɤɭɱɟɣ ɫɪɟɞɵ ɜ ɪɟɡɨɧɚɧɫɧɨɣ ɨɛɥɚɫɬɢ ɤɨɥɟɛɚɧɢɣ 
ɦɟɯɚɧɢɱɟɫɤɢɯ ɷɥɟɦɟɧɬɨɜ ɢ ɩɨɬɨɤɚ. ȼ ɩɟɪɜɨɦ ɤɨɧɬɭɪɟ Ⱥɗɋ ɫ ȼȼɗɊ ɨɫɧɨɜɧɵɦɢ 
ɢɫɬɨɱɧɢɤɚɦɢ ɜɨɡɛɭɠɞɟɧɢɹ ɤɨɥɟɛɚɧɢɣ ɹɜɥɹɸɬɫɹ ɧɟɫɬɚɰɢɨɧɚɪɧɵɟ ɝɢɞɪɨɞɢɧɚɦɢɱɟɫɤɢɟ 
ɩɪɨɰɟɫɫɵ ɜ ɬɟɩɥɨɧɨɫɢɬɟɥɟ (ɚɤɭɫɬɢɱɟɫɤɢɟ ɜɨɥɧɵ, ɬɭɪɛɭɥɟɧɬɧɨɫɬɶ, ɜɢɯɪɟɨɛɪɚɡɨɜɚɧɢɟ, 
ɤɚɜɢɬɚɰɢɹ ɢ ɞɪ.) ɢ ɝɥɚɜɧɵɟ ɰɢɪɤɭɥɹɰɢɨɧɧɵɟ ɧɚɫɨɫɵ (Ƚɐɇ). ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ 
ɚɤɬɭɚɥɶɧɨɣ ɡɚɞɚɱɟɣ ɚɬɨɦɧɨɣ ɷɧɟɪɝɟɬɢɤɢ ɹɜɥɹɟɬɫɹ ɨɛɨɫɧɨɜɚɧɢɟ ɜɨɡɦɨɠɧɨɫɬɢ ɩɪɨɞɥɟɧɢɹ 
ɩɪɨɟɤɬɧɨɝɨ ɫɪɨɤɚ ɷɤɫɩɥɭɚɬɚɰɢɢ ɷɧɟɪɝɨɛɥɨɤɨɜ Ⱥɗɋ. Ⱦɥɹ ɜɵɩɨɥɧɟɧɢɹ ɷɬɨɣ ɡɚɞɚɱɢ 
ɧɟɨɛɯɨɞɢɦɨ ɡɧɚɬɶ ɨɫɬɚɬɨɱɧɵɣ ɪɟɫɭɪɫ ɤɨɧɫɬɪɭɤɰɢɨɧɧɵɯ ɦɚɬɟɪɢɚɥɨɜ ɨɛɨɪɭɞɨɜɚɧɢɹ 
ɨɬɜɟɬɫɬɜɟɧɧɨɝɨ ɡɚ ɛɟɡɨɩɚɫɧɨɫɬɶ ɷɤɫɩɥɭɚɬɚɰɢɢ. ɉɪɢ ɷɬɨɦ ɜ ɱɚɫɬɧɨɫɬɢ, ɧɟɨɛɯɨɞɢɦɨ 
ɭɱɢɬɵɜɚɬɶ ɩɨɬɟɪɸ ɧɟɫɭɳɟɣ ɫɩɨɫɨɛɧɨɫɬɢ ɤɨɧɫɬɪɭɤɰɢɨɧɧɵɯ ɦɚɬɟɪɢɚɥɨɜ ɩɪɢ 
ɜɨɡɞɟɣɫɬɜɢɢ ɜɵɫɨɤɨɰɢɤɥɨɜɵɯ ɧɚɝɪɭɡɨɤ, ɜɨɡɪɚɫɬɚɸɳɢɯ ɜ ɭɫɥɨɜɢɹɯ ɜɢɛɪɨɚɤɭɫɬɢɱɟɫɤɢɯ 
ɪɟɡɨɧɚɧɫɨɜ (ȼȺɊ).  ɇɟɨɛɯɨɞɢɦɨ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɪɟɝɥɚɦɟɧɬɨɦ ɩɭɫɤɨɧɚɥɚɞɨɱɧɵɯ ɪɚɛɨɬ ɧɟ 
ɩɪɟɞɭɫɦɨɬɪɟɧɨ ɨɩɪɟɞɟɥɟɧɢɟ ȼȺɊ ɜ ɪɟɠɢɦɚɯ ɩɭɫɤɚ ɢ ɨɫɬɚɧɨɜɚ ɷɧɟɪɝɨɛɥɨɤɨɜ, ɢɯ 
ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɧɟ ɮɢɤɫɢɪɭɟɬɫɹ ɢ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɧɟ ɭɱɢɬɵɜɚɟɬɫɹ ɜ ɨɰɟɧɤɚɯ 
ɨɫɬɚɬɨɱɧɨɝɨ ɪɟɫɭɪɫɚ. 

Ⱦɥɹ ɨɛɨɫɧɨɜɚɧɢɹ ɜɨɡɦɨɠɧɨɫɬɢ ɩɪɨɞɥɟɧɢɹ ɫɪɨɤɨɜ ɷɤɫɩɥɭɚɬɚɰɢɢ ɧɟɨɛɯɨɞɢɦɨ 
ɜɵɹɜɢɬɶ ɭɫɥɨɜɢɹ, ɩɪɢ ɤɨɬɨɪɵɯ ɭɪɨɜɟɧɶ ɜɢɛɪɚɰɢɣ ɩɪɟɜɵɲɚɟɬ ɞɨɩɭɫɬɢɦɵɟ ɡɧɚɱɟɧɢɹ, 
ɩɪɨɜɟɫɬɢ ɢɞɟɧɬɢɮɢɤɚɰɢɸ ɩɪɢɱɢɧ ɩɪɟɜɵɲɟɧɢɹ ɩɪɨɟɤɬɧɨɝɨ ɭɪɨɜɧɹ ɜɢɛɪɚɰɢɣ ɢ ɩɨ 



60  ɉɊɈɋɄɍɊəɄɈȼ ɢ ɞɪ. 
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ɜɨɡɦɨɠɧɨɫɬɢ ɩɪɟɞɨɬɜɪɚɬɢɬɶ ɢɥɢ ɨɝɪɚɧɢɱɢɬɶ ɢɯ ɜɨɡɞɟɣɫɬɜɢɟ ɧɚ ɨɛɨɪɭɞɨɜɚɧɢɟ. Ⱦɥɹ 
ɪɟɲɟɧɢɹ ɷɬɢɯ ɡɚɞɚɱ ɧɚ ɷɧɟɪɝɨɛɥɨɤɚɯ № 3, 4 ɇɨɜɨɜɨɪɨɧɟɠɫɤɨɣ Ⱥɗɋ ɜ 2015 ɝɨɞɭ 
ɜɩɟɪɜɵɟ ɩɪɨɜɟɞɟɧɵ ɞɟɬɚɥɶɧɵɟ ɢɡɦɟɪɟɧɢɹ ɞɥɹ 18 ɷɬɚɩɨɜ ɩɭɫɤɚ ɷɧɟɪɝɨɛɥɨɤɚ, ɱɬɨ 
ɫɭɳɟɫɬɜɟɧɧɨ ɛɨɥɶɲɟ ɱɢɫɥɚ ɷɬɚɩɨɜ, ɩɪɟɞɭɫɦɨɬɪɟɧɧɨɝɨ ɪɟɝɥɚɦɟɧɬɨɦ. Ⱦɥɹ ɤɚɠɞɨɝɨ ɷɬɚɩɚ 
ɩɪɨɜɟɞɟɧɵ ɨɛɪɚɛɨɬɤɚ ɫɢɝɧɚɥɨɜ ɨɬ ɞɚɬɱɢɤɨɜ ɩɭɥɶɫɚɰɢɣ ɞɚɜɥɟɧɢɹ (ȾɉȾ) ɢ 
ɢɞɟɧɬɢɮɢɤɚɰɢɹ ɢɫɬɨɱɧɢɤɨɜ ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɚɤɭɫɬɢɱɟɫɤɢɯ ɫɬɨɹɱɢɯ ɜɨɥɧ ɜ ɩɟɪɜɨɦ 
ɤɨɧɬɭɪɟ Ⱥɗɋ ɫ ȼȼɗɊ-440. 

Ɋɚɡɪɚɛɨɬɚɧɧɚɹ ɚɤɭɫɬɢɱɟɫɤɚɹ ɫɯɟɦɚ ɩɟɪɜɨɝɨ ɤɨɧɬɭɪɚ, ɫɨɫɬɨɢɬ ɢɡ 16 ɭɱɚɫɬɤɨɜ, 
ɩɨɤɚɡɚɧɧɵɯ ɧɚ ɪɢɫɭɧɤɟ 1. ɇɚ ɪɢɫɭɧɤɟ 2 ɩɨɤɚɡɚɧɚ ɚɤɭɫɬɢɱɟɫɤɚɹ ɫɯɟɦɚ ɪɟɚɤɬɨɪɚ. Ɉɧɚ 
ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ 4 ɭɱɚɫɬɤɚ. Ʉɚɠɞɵɣ ɭɱɚɫɬɨɤ ɚɤɭɫɬɢɱɟɫɤɨɣ ɫɯɟɦɵ ɪɟɚɤɬɨɪɚ ɜɵɞɟɥɟɧ 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦ ɰɜɟɬɨɦ. 

ȼ ɬɚɛɥɢɰɟ 1 ɩɪɢɜɟɞɟɧɵ ɞɚɧɧɵɟ ɪɚɫɱɟɬɚ, ɩɨ ɦɟɬɨɞɢɤɚɦ Д1Ж, ɱɚɫɬɨɬ Ⱥɋȼ ɜ 
ɭɱɚɫɬɤɚɯ ɚɤɭɫɬɢɱɟɫɤɨɣ ɫɯɟɦɵ ɞɥɹ 3 ɷɬɚɩɨɜ ɩɭɫɤɚ ɷɧɟɪɝɨɛɥɨɤɚ. ȼ ɝɪɚɮɟ ɬɚɛɥɢɰɵ 1 
"ɩɚɪɚɦɟɬɪɵ ɪɟɠɢɦɚ" ɩɪɢɜɟɞɟɧɵ ɬɟɩɥɨɮɢɡɢɱɟɫɤɢɟ ɩɚɪɚɦɟɬɪɵ ɬɟɩɥɨɧɨɫɢɬɟɥɹ 
(ɬɟɦɩɟɪɚɬɭɪɚ T ɢ ɞɚɜɥɟɧɢɟ P) ɧɚ ɜɵɯɨɞɟ ɢɡ ɚɤɬɢɜɧɨɣ ɡɨɧɵ ɪɟɚɤɬɨɪɚ ɢ ɡɧɚɱɟɧɢɟ ɭɪɨɜɧɹ ɜ 
ɤɨɦɩɟɧɫɚɬɨɪɟ ɞɚɜɥɟɧɢɹ H, ɩɪɢ ɤɨɬɨɪɨɦ ɛɵɥɢ ɪɚɫɫɱɢɬɚɧɵ ɱɚɫɬɨɬɵ Ⱥɋȼ ɧɚ ɭɱɚɫɬɤɚɯ 7 ɢ 
8. 

 

 
 

Ɋɢɫ. 1. – Ⱥɤɭɫɬɢɱɟɫɤɚɹ ɫɯɟɦɚ Ⱥɗɋ ɫ ȼȼɗɊ – 440: 

1 – ɨɩɭɫɤɧɨɣ ɭɱɚɫɬɨɤ ɪɟɚɤɬɨɪɚ; 2 - ɩɪɨɫɬɪɚɧɫɬɜɨ ɩɨɞ ɚɤɬɢɜɧɨɣ ɡɨɧɨɣ;  
3 – ɚɤɬɢɜɧɚɹ ɡɨɧɚ; 4 – ɩɪɨɫɬɪɚɧɫɬɜɨ ɧɚɞ ɚɤɬɢɜɧɨɣ ɡɨɧɨɣ;  

5 – ɭɱɚɫɬɨɤ ɝɥɚɜɧɨɝɨ ɰɢɪɤɭɥɹɰɢɨɧɧɨɝɨ ɤɨɧɬɭɪɚ (ȽɐɄ) ɨɬ ɪɟɚɤɬɨɪɚ ɞɨ ɝɥɚɜɧɨɣ ɡɚɩɨɪɧɨɣ ɡɚɞɜɢɠɤɢ (ȽɁɁ);  
6 – ɞɵɯɚɬɟɥɶɧɵɣ ɬɪɭɛɨɩɪɨɜɨɞ ɨɬ ɝɨɪɹɱɟɣ ɧɢɬɤɢ ɞɨ ɤɨɦɩɟɧɫɚɬɨɪɚ ɞɚɜɥɟɧɢɹ (ɄȾ); 7 – ɄȾ (ɜɨɞɚ); 

8 – ɄȾ (ɩɚɪ); 9 – ɞɵɯɚɬɟɥɶɧɵɣ ɬɪɭɛɨɩɪɨɜɨɞ ɨɬ ɄȾ ɞɨ ɝɨɪɹɱɟɣ ɧɢɬɤɢ;  
10 – ɭɱɚɫɬɨɤ ɝɨɪɹɱɟɣ ɧɢɬɤɢ ȽɐɄ ɨɬ ȽɁɁ ɞɨ ɝɨɪɹɱɟɝɨ ɤɨɥɥɟɤɬɨɪɚ; 11 – ɝɨɪɹɱɢɣ ɤɨɥɥɟɤɬɨɪ ɉȽ;  

12 – ɬɟɩɥɨɨɛɦɟɧɧɚɹ ɩɨɜɟɪɯɧɨɫɬɶ ɩɚɪɨɝɟɧɟɪɚɬɨɪɚ (ɉȽ); 13 – ɯɨɥɨɞɧɵɣ ɤɨɥɥɟɤɬɨɪ ɉȽ;  
14 – ɭɱɚɫɬɨɤ ɨɬ ɯɨɥɨɞɧɨɝɨ ɤɨɥɥɟɤɬɨɪɚ ɉȽ ɞɨ Ƚɐɇ; 15 – ɭɱɚɫɬɨɤ ɯɨɥɨɞɧɨɣ ɧɢɬɤɢ ȽɐɄ ɨɬ Ƚɐɇ ɞɨ ȽɁɁ;  

16 – ɭɱɚɫɬɨɤ ɯɨɥɨɞɧɨɣ ɧɢɬɤɢ ȽɐɄ ɨɬ ȽɁɁ ɞɨ ɜɯɨɞɚ ɜ ɨɩɭɫɤɧɨɣ ɭɱɚɫɬɨɤ ɪɟɚɤɬɨɪɚ. 
 

Ɂɧɚɱɟɧɢɹ ɝɟɨɦɟɬɪɢɱɟɫɤɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɭɱɚɫɬɤɨɜ ɚɤɭɫɬɢɱɟɫɤɨɣ ɦɨɞɟɥɢ ɩɪɢɧɹɬɵ 
ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɩɪɨɟɤɬɨɦ ɩɟɪɜɨɝɨ ɤɨɧɬɭɪɚ 3 ɛɥɨɤɚ ɇȼȺɗɋ. ɋɤɨɪɨɫɬɶ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ 
ɚɤɭɫɬɢɱɟɫɤɢɯ ɤɨɥɟɛɚɧɢɣ ɨɩɪɟɞɟɥɹɥɚɫɶ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ Д2Ж. 

ɉɪɢɛɥɢɠɟɧɧɚɹ ɨɰɟɧɤɚ ɩɨɝɪɟɲɧɨɫɬɢ ɪɚɫɱɟɬɚ ɱɚɫɬɨɬ Ⱥɋȼ ɩɪɨɜɟɞɟɧɚ ɩɨ ɦɟɬɨɞɢɤɟ 
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Д3Ж, ɩɨɫɤɨɥɶɤɭ ɦɟɬɨɞɵ ɫɬɪɨɝɨɝɨ ɚɧɚɥɢɡɚ ɩɨɝɪɟɲɧɨɫɬɢ ɤɨɫɜɟɧɧɵɯ ɢɡɦɟɪɟɧɢɣ ɨɬɥɢɱɚɸɬɫɹ 
ɡɧɚɱɢɬɟɥɶɧɨɣ ɫɥɨɠɧɨɫɬɶɸ. Ⱥɛɫɨɥɸɬɧɚɹ ɩɨɝɪɟɲɧɨɫɬɶ ɨɩɪɟɞɟɥɟɧɢɹ ɱɚɫɬɨɬɵ Ⱥɋȼ 
ɧɚɣɞɟɧɚ ɩɨ ɮɨɪɦɭɥɟ:  

 

 

ɝɞɟ  – ɩɥɨɬɧɨɫɬɶ ɫɪɟɞɵ, ɤɝ/ɦ3
; 

  ɫɤɨɪɨɫɬɶ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ ɚɤɭɫɬɢɱɟɫɤɢɯ ɤɨɥɟɛɚɧɢɣ ɦ/ɫ; 
  – ɚɛɫɨɥɸɬɧɚɹ ɩɨɝɪɟɲɧɨɫɬɶ ɨɩɪɟɞɟɥɟɧɢɹ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɝɨ ɩɚɪɚɦɟɬɪɚ. 
 

Ɂɧɚɱɟɧɢɹ ɚɛɫɨɥɸɬɧɵɯ ɩɨɝɪɟɲɧɨɫɬɟɣ ɨɩɪɟɞɟɥɟɧɢɹ ɩɥɨɬɧɨɫɬɢ ɢ ɫɤɨɪɨɫɬɢ ɡɜɭɤɚ 
ɬɟɩɥɨɧɨɫɢɬɟɥɹ ɫɜɹɡɚɧɵ ɫ ɩɨɝɪɟɲɧɨɫɬɶɸ ɨɩɪɟɞɟɥɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ ɢ ɞɚɜɥɟɧɢɹ ɜ 
ɤɨɧɬɭɪɟ.  

 

 

 

Ɂɧɚɱɟɧɢɹ ɦɚɤɫɢɦɚɥɶɧɵɯ ɚɛɫɨɥɸɬɧɵɯ ɩɨɝɪɟɲɧɨɫɬɟɣ ɨɩɪɟɞɟɥɟɧɢɹ ɱɚɫɬɨɬ Ⱥɋȼ 
 ɞɥɹ ɬɪɟɯ ɪɚɫɫɦɚɬɪɢɜɚɟɦɵɯ ɪɟɠɢɦɨɜ ɧɚ ɤɚɠɞɨɦ ɭɱɚɫɬɤɟ ɚɤɭɫɬɢɱɟɫɤɨɣ ɫɯɟɦɵ 

ɫɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɭ 2.  
 

Ɍɚɛɥɢɰɚ 1. – Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɱɚɫɬɨɬ Ⱥɋȼ ɜ ɭɱɚɫɬɤɚɯ ɚɤɭɫɬɢɱɟɫɤɨɣ ɫɯɟɦɵ ɩɟɪɜɨɝɨ 
ɤɨɧɬɭɪɚ 

 

ɉɚɪɚɦɟɬɪɵ ɪɟɠɢɦɚ 
1 

T = 256 
0
C, P = 127 ɤɝ/ɫɦ2

, H=4.34 ɦ 

№ ɭɱɚɫɬɤɚ 1 2 3 4 5 6 7 8 

ɑɚɫɬɨɬɚ, Ƚɰ 18.3 44.1 71.7 28.6 20.4 7.1 23.7 11.5 

№ ɭɱɚɫɬɤɚ 9 10 11 12 13 14 15 16 

ɑɚɫɬɨɬɚ, Ƚɰ 6.7 43.6 42.5 19.3 42.6 20.7 56.9 36.3 

ɉɚɪɚɦɟɬɪɵ ɪɟɠɢɦɚ 
2 

T = 268 
0C, P = 125 ɤɝ/ɫɦ2

, H=3.37 ɦ 

№ ɭɱɚɫɬɤɚ 1 2 3 4 5 6 7 8 

ɑɚɫɬɨɬɚ, Ƚɰ 17.7 43.1 69.2 27.6 19.5 6.8 29.5 9.9 

№ ɭɱɚɫɬɤɚ 9 10 11 12 13 14 15 16 

ɑɚɫɬɨɬɚ, Ƚɰ 6.4 41.8 40.6 18.5 41.3 20.1 55.3 35.3 

ɉɚɪɚɦɟɬɪɵ ɪɟɠɢɦɚ 
3 

T = 296 
0C, P = 124 ɤɝ/ɫɦ2

, H=4.04 ɦ 

№ ɭɱɚɫɬɤɚ 1 2 3 4 5 6 7 8 

ɑɚɫɬɨɬɚ, Ƚɰ 17.5 42.8 64.9 24.5 17.3 6.3 25.2 10.9 

№ ɭɱɚɫɬɤɚ 9 10 11 12 13 14 15 16 

ɑɚɫɬɨɬɚ, Ƚɰ 5.9 37.0 35.7 17.5 40.9 20.0 54.8 35.0 
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Ɍɚɛɥɢɰɚ 2. – Ⱥɛɫɨɥɸɬɧɚɹ ɩɨɝɪɟɲɧɨɫɬɶ ɨɩɪɟɞɟɥɟɧɢɹ ɱɚɫɬɨɬɵ Ⱥɋȼ 

 

№ ɭɱɚɫɬɤɚ 1 2 3 4 5 6 7 8 

, Ƚɰ 0.25 1.30 1.34 0.60 0.34 0.14 0.58 0.63 

№ ɭɱɚɫɬɤɚ 9 10 11 12 13 14 15 16 

, Ƚɰ 0.13 1.08 1.02 0.33 1.06 0.32 1.84 0.80 

 

ɑɚɫɬɨɬɵ Ⱥɋȼ ɞɥɹ ɨɬɞɟɥɶɧɵɯ ɭɱɚɫɬɤɨɜɢ ɪɹɞɚ ɢɯ ɤɨɦɛɢɧɚɰɢɣ ɨɩɪɟɞɟɥɟɧɵ ɩɨ 
ɦɟɬɨɞɢɤɟ Д1Ж ɢ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 3. 

 

 
 

Ɋɢɫ. 2. – Ⱥɤɭɫɬɢɱɟɫɤɚɹ ɫɯɟɦɚ ȼȼɗɊ-440: 

 1 – ɨɩɭɫɤɧɨɣ ɭɱɚɫɬɨɤ ɪɟɚɤɬɨɪɚ; 2 – ɩɪɨɫɬɪɚɧɫɬɜɨ ɩɨɞ ɚɤɬɢɜɧɨɣ ɡɨɧɨɣ; 
3 – ɚɤɬɢɜɧɚɹ ɡɨɧɚ; 4 – ɩɪɨɫɬɪɚɧɫɬɜɨ ɧɚɞ ɚɤɬɢɜɧɨɣ ɡɨɧɨɣ. 
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Ɍɚɛɥɢɰɚ 3. – Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɱɚɫɬɨɬ Ⱥɋȼ ɜ ɤɨɦɛɢɧɚɰɢɨɧɧɵɯ ɤɨɧɬɭɪɚɯ 
ɚɤɭɫɬɢɱɟɫɤɨɣ ɫɯɟɦɵ ȼȼɗɊ-440 

 

ɇɨɦɟɪɚ ɭɱɚɫɬɤɨɜ ɜ ɫɨɫɬɚɜɟ 
ɤɨɦɛɢɧɚɰɢɨɧɧɵɯ 

ɤɨɧɬɭɪɨɜ 

ɑɚɫɬɨɬɚ Ⱥɋȼ, Ƚɐ 

Ɋɟɠɢɦ 1 Ɋɟɠɢɦ 2 Ɋɟɠɢɦ 3 

16+1 7.2 6.9 6.9 

16+1+2 4.7 4.6 4.5 

16+1+2+3 4.3 4.2 4.1 

16+1+2+3+4 3.2 3.1 2.8 

16+1+2+3+4+5 2.0 2.0 1.9 

1+2 11.3 11.0 10.9 

1+2+3 9.7 9.5 9.3 

1+2+3+4 6.8 6.6 6.1 

10+11 19.4 18.5 16.3 

13+14 12.7 12.3 12.2 

11+12+13 9.9 9.5 8.9 

10+11+12+13+14 5.0 4.8 4.5 

7+8 3.8 3.8 3.8 

6+7 0.8 0.8 0.8 

9+7 0.8 0.8 0.8 

6+7+8 0.1 0.1 0.1 

9+7+8 0.1 0.1 0.1 

 
ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɧɚ ɇɨɜɨɜɨɪɨɧɟɠɫɤɨɣ Ⱥɗɋ ɭɫɩɟɲɧɨ ɢɫɩɨɥɶɡɭɟɬɫɹ ɫɢɫɬɟɦɚ 

ɤɨɧɬɪɨɥɹ ɜɢɛɪɚɰɢɢ ɨɫɧɨɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ SUS, ɜɧɟɞɪɟɧɵ ɢ ɢɫɩɨɥɶɡɭɸɬɫɹ ɜ ɜɢɞɟ 
ɩɪɨɝɪɚɦɦɧɵɯ ɩɚɤɟɬɨɜ: ɩɪɨɝɪɚɦɦɚ ɞɥɹ ɚɜɬɨɦɚɬɢɱɟɫɤɨɣ ɨɬɛɪɚɤɨɜɤɢ ɫɩɟɤɬɪɨɜ; ɩɪɨɝɪɚɦɦɚ 
ɞɥɹ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɜɵɞɟɥɟɧɢɹ ɩɢɤɨɜ ɜ ɜɢɛɪɚɰɢɨɧɧɵɯ ɫɩɟɤɬɪɚɯ Д4Ж. Ⱥɜɬɨɫɩɟɤɬɪɚɥɶɧɚɹ 
ɩɥɨɬɧɨɫɬɶ ɦɨɳɧɨɫɬɢ (ȺɋɉɆ) ɫɢɝɧɚɥɨɜ ɨɬ ȾɉȾ ɞɥɹ ɪɟɠɢɦɚ 2 ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 
3, ɧɚ ɪɢɫɭɧɤɟ ɩɨɤɚɡɚɧɵ ɪɚɫɫɱɢɬɚɧɧɵɟ ɡɧɚɱɟɧɢɹ ɱɚɫɬɨɬ Ⱥɋȼ ɫ ɭɤɚɡɚɧɢɟɦ 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɧɨɦɟɪɨɜ ɭɱɚɫɬɤɨɜ ɚɤɭɫɬɢɱɟɫɤɨɣ ɦɨɞɟɥɢ. 

ȼ ɬɚɛɥɢɰɟ 4 ɩɪɢɜɟɞɟɧɵ ɡɧɚɱɟɧɢɹ ɱɚɫɬɨɬ ɞɨɦɢɧɢɪɭɸɳɢɯ ɩɢɤɨɜ (ɜ ɞɢɚɩɚɡɨɧɟ ɨɬ 0 
ɞɨ 30 Ƚɰ).  

Ʉɚɤ ɫɥɟɞɭɟɬ ɢɡ ɬɚɛɥɢɰɵ 4, ɜ ɪɚɫɫɦɨɬɪɟɧɧɵɯ ɬɪɟɯ ɪɟɠɢɦɚɯ ɧɚ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ 
ɭɱɚɫɬɤɚɯ ɢ ɤɨɦɛɢɧɚɰɢɹɯ ɭɱɚɫɬɤɨɜ ɚɤɭɫɬɢɱɟɫɤɨɣ ɫɯɟɦɵ, ɡɧɚɱɟɧɢɹ ɱɚɫɬɨɬ ɢɡɦɟɪɟɧɧɵɯ ɢ 
ɪɚɫɫɱɢɬɚɧɧɵɯ ɞɨɦɢɧɢɪɭɸɳɢɯ ɩɢɤɨɜ ɦɨɝɭɬ ɨɬɥɢɱɚɬɶɫɹ ɧɚ ɜɟɥɢɱɢɧɭ , ɤɨɬɨɪɚɹ 
ɧɚɯɨɞɢɬɶɫɹ ɜ ɩɪɟɞɟɥɚɯ ɡɧɚɱɟɧɢɣ ɚɛɫɨɥɸɬɧɵɯ ɩɨɝɪɟɲɧɨɫɬɟɣ ɪɚɫɱɟɬɚ ɱɚɫɬɨɬ Ⱥɋȼ, 
ɩɪɢɜɟɞɟɧɧɵɯ ɜ ɬɚɛɥɢɰɟ 2. 

ɂɞɟɧɬɢɮɢɤɚɰɢɹ ɢɫɬɨɱɧɢɤɨɜ ɜɨɡɧɢɤɧɨɜɟɧɢɹ Ⱥɋȼ ɜ ɩɟɪɜɨɦ ɤɨɧɬɭɪɟ ɩɪɨɜɟɞɟɧɚ ɜɨ 
ɜɫɟɯ 18 ɷɬɚɩɚɯ ɩɭɫɤɚ ɷɧɟɪɝɨɛɥɨɤɚ.  

Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɱɚɫɬɨɬɵ Ⱥɋȼ ɞɥɹ ɜɫɟɯ ɷɬɚɩɨɜ ɫɨɩɨɫɬɚɜɥɟɧɵ ɫ ɞɚɧɧɵɦɢ 
ɢɡɦɟɪɟɧɢɣ ɜɢɛɪɚɰɢɣ ɨɫɧɨɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɩɟɪɜɨɝɨ ɤɨɧɬɭɪɚ ɩɪɢɜɟɞɟɧɧɵɦɢ ɜ Д5Ж.  
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Ɋɢɫ. 3. – ȺɋɉɆ ȼȼɗɊ-440 ɪɟɠɢɦ 2 

 
Ɋɟɡɭɥɶɬɚɬɵ ɫɨɩɨɫɬɚɜɥɟɧɢɹ ɭɤɚɡɵɜɚɸɬ ɧɚ ɬɨ, ɱɬɨ ɜ ɭɤɚɡɚɧɧɵɯ ɧɢɠɟ ɷɥɟɦɟɧɬɚɯ 

ɨɛɨɪɭɞɨɜɚɧɢɹ Ⱥɗɋ ɜ ɢɫɫɥɟɞɨɜɚɧɧɵɯ ɷɬɚɩɚɯ ɩɭɫɤɨɜɵɯ ɪɟɠɢɦɨɜ ɦɨɝɭɬ ɜɨɡɧɢɤɚɬɶ 
ɪɟɡɨɧɚɧɫɵ Ⱥɋȼ ɫ ɜɢɛɪɚɰɢɹɦɢ ɨɛɨɪɭɞɨɜɚɧɢɹ:  

1,5–3,0 Ƚɰ – ɱɚɫɬɨɬɵ ɜɢɛɪɚɰɢɣ Ɍȼɋ ɫ ɨɞɧɢɦ ɡɚɤɪɟɩɥɟɧɧɵɦ ɤɨɧɰɨɦ ɧɚɛɥɸɞɚɸɬɫɹ: 
– ɜ ɤɨɦɛɢɧɚɰɢɨɧɧɨɦ ɤɨɧɬɭɪɟ (16+1+2+3+4) ɨɬ ȽɁɁ ɯɨɥɨɞɧɨɣ ɧɢɬɤɢ ɞɨ ɜɵɯɨɞɚ 

ɢɡ ɚɤɬɢɜɧɨɣ ɡɨɧɵ ɜ ɞɢɚɩɚɡɨɧɟ ɡɧɚɱɟɧɢɣ ɬɟɦɩɟɪɚɬɭɪɵ 281–296 
0ɋ  ɢ ɞɚɜɥɟɧɢɹ 

12.1–12.3 Ɇɉɚ ɧɚ ɜɵɯɨɞɟ ɢɡ ɪɟɚɤɬɨɪɚ; 
– ɜ ɤɨɦɛɢɧɚɰɢɨɧɧɨɦ ɤɨɧɬɭɪɟ (16+1+2+3+4+5) ɨɬ ȽɁɁ ɯɨɥɨɞɧɨɣ ɧɢɬɤɢ ɞɨ ȽɁɁ 

ɝɨɪɹɱɟɣ ɧɢɬɤɢ ɜ ɞɢɚɩɚɡɨɧɟ ɡɧɚɱɟɧɢɣ ɬɟɦɩɟɪɚɬɭɪɵ ɢ ɞɚɜɥɟɧɢɹ ɧɚ ɜɵɯɨɞɟ ɢɡ 
ɪɟɚɤɬɨɪɚ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ 60–296 

0ɋ ɢ 1.8–12.3 Ɇɉɚ; 
– ɜ ɤɨɦɩɟɧɫɚɬɨɪɟ ɞɚɜɥɟɧɢɹ (7+8, ɝɞɟ 8 – ɚɡɨɬɧɚɹ ɩɨɞɭɲɤɚ) ɜ ɞɢɚɩɚɡɨɧɟ ɡɧɚɱɟɧɢɣ 

ɬɟɦɩɟɪɚɬɭɪɵ ɢ ɞɚɜɥɟɧɢɹ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ 95–232
0ɋ ɢ 2.9–7.1 Ɇɉɚ; 

– ɜ ɤɨɦɛɢɧɚɰɢɨɧɧɨɦ ɤɨɧɬɭɪɟ (6+7), ɜɤɥɸɱɚɸɳɟɦ ɥɟɜɵɣ ɫɨɟɞɢɧɢɬɟɥɶɧɵɣ 
ɬɪɭɛɨɩɪɨɜɨɞ ɫɢɫɬɟɦɵ ɤɨɦɩɟɧɫɚɰɢɢ ɞɚɜɥɟɧɢɹ ɢ ɨɛɴɟɦ ɜɨɞɵ ɫɚɦɨɝɨ 
ɤɨɦɩɟɧɫɚɬɨɪɚ ɜ ɞɢɚɩɚɡɨɧɟ ɡɧɚɱɟɧɢɣ ɬɟɦɩɟɪɚɬɭɪɵ ɢ ɞɚɜɥɟɧɢɹ ɜ ɤɨɦɩɟɧɫɚɬɨɪɟ 
ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ 74–179

0ɋ ɢ 1.8–7.0 Ɇɉɚ ɢ ɫɨɟɞɢɧɢɬɟɥɶɧɨɦ ɬɪɭɛɨɩɪɨɜɨɞɟ 67–
175

0ɋ ɢ 1.8–7.0 Ɇɉɚ; 
– ɜ ɤɨɦɛɢɧɚɰɢɨɧɧɨɦ ɤɨɧɬɭɪɟ (9+7), ɜɤɥɸɱɚɸɳɟɦ ɩɪɚɜɵɣ ɫɨɟɞɢɧɢɬɟɥɶɧɵɣ 

ɬɪɭɛɨɩɪɨɜɨɞ ɫɢɫɬɟɦɵ ɤɨɦɩɟɧɫɚɰɢɢ ɞɚɜɥɟɧɢɹ ɢ ɨɛɴɟɦ ɜɨɞɵ ɫɚɦɨɝɨ 
ɤɨɦɩɟɧɫɚɬɨɪɚ ɜ ɞɢɚɩɚɡɨɧɟ ɡɧɚɱɟɧɢɣ ɬɟɦɩɟɪɚɬɭɪɵ ɢ ɞɚɜɥɟɧɢɹ ɜ ɤɨɦɩɟɧɫɚɬɨɪɟ 
ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ 74–140

0ɋ ɢ 1.8–4.8 Ɇɉɚ ɢ ɫɨɟɞɢɧɢɬɟɥɶɧɨɦ ɬɪɭɛɨɩɪɨɜɨɞɟ 67–
138

0ɋ ɢ 1.8–4.8 Ɇɉɚ. 
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Ɍɚɛɥɢɰɚ 4. – ɋɨɩɨɫɬɚɜɥɟɧɢɟ ɪɚɫɫɱɢɬɚɧɧɵɯ ɡɧɚɱɟɧɢɣ ɫ ɪɟɡɭɥɶɬɚɬɚɦɢ ɢɡɦɟɪɟɧɢɣ * 

 

 
Ɋɟɠɢɦ 1 Ɋɟɠɢɦ 2 Ɋɟɠɢɦ 3 

         

1 18.3 18.5 -0.2 17.7 18.0 -0.3 17.5 17.8 -0.3 

4 28.6 28.9 -0.3 27.6 27.4 0.2 24.5 24.7 -0.2 

5 20.4 20.8 -0.4 19.5 19.7 -0.2 17.3 17.8 -0.5 

6 7.1 7.0 0.1 6.8 6.7 0.1 6.3 6.6 -0.3 

7 23.7 24.1 -0.1 23.6 23.6 0 23.9 23.8 0.1 

8 11.5 11.7 -0.2 11.5 11.4 0.1 11.5 11.4 0.1 

9 6.7 6.7 0 6.4 6.7 -0.3 5.9 5.2 0.7 

12 19.3 19.2 0.1 18.5 18.5 0 17.5 17.8 -0.3 

14 20.7 20.8 -0.1 20.1 19.7 0.4 20.0 19.5 0.5 

16+1 7.2 7.0 0.2 6.9 6.7 0.2 6.9 6.6 0.3 

16+1+2 4.7 5.3 -0.6 4.6 5.1 -0.5 4.5 4.8 -0.3 

16+1+2+3 4.3 4.3 0.0 4.2 4.2 0.0 4.1 3.8 0.3 

16+1+2+3+4 3.2 3.4 -0.2 3.1 3.2 -0.1 2.8 3.2 -0.4 

16+1+2+3+4+5 2.0 2.3 -0.3 2.0 1.6 0.4 1.9 2.1 -0.2 

1+2 11.3 10.9 0.4 11.0 11.0 0.0 10.9 11.0 -0.1 

1+2+3 9.7 9.5 0.2 9.5 9.3 0.2 9.3 9.5 -0.2 

1+2+3+4 6.8 6.7 0.1 6.6 6.7 -0.1 6.1 6.6 -0.5 

10+11 19.4 19.2 0.2 18.5 18.5 0.0 16.3 15.9 0.4 

13+14 12.7 12.4 0.3 12.3 11.9 0.4 12.2 11.4 0.8 

11+12+13 9.9 9.5 0.4 9.5 9.3 0.2 8.9 8.8 0.1 

10+11+12+13+14 5.0 5.3 -0.3 4.8 4.9 -0.1 4.5 4.8 -0.3 

7+8 3.8 3.4 0.4 3.8 3.8 0.0 3.8 3.8 0.0 

6+7 0.8 0.7 0.1 0.8 0.6 0.2 0.8 1.2 -0.4 

9+7 0.8 0.7 0.1 0.8 0.6 0.2 0.8 1.2 -0.4 

6+7+8 0.1 0.1 0.0 0.1 0.1 -0.0 0.1 0.1 0.0 

9+7+8 0.1 0.1 0.0 0.1 0.1 -0.0 0.1 0.1 0.0 

 

* ȼ ɬɚɛɥɢɰɟ 4 ɢɫɩɨɥɶɡɨɜɚɧɵ ɫɥɟɞɭɸɳɢɟ ɨɛɨɡɧɚɱɟɧɢɹ: 
– ɢɡɦɟɪɟɧɧɚɹ ɱɚɫɬɨɬɚ ɞɨɦɢɧɢɪɭɸɳɟɝɨ ɩɢɤɚ, Ƚɰ; 
 – ɪɚɫɱɺɬɧɨɟ ɡɧɚɱɟɧɢɟ ɱɚɫɬɨɬɵ Ⱥɋȼ ɧɚ ɭɱɚɫɬɤɟ , Ƚɰ; 

 – ɨɬɤɥɨɧɟɧɢɟ ɪɚɫɱɺɬɧɨɝɨ ɡɧɚɱɟɧɢɹ  ɨɬ ɢɡɦɟɪɟɧɧɨɝɨ ɧɚ ɭɱɚɫɬɤɟ , Ƚɰ; 

 – ɇɨɦɟɪ ɨɬɞɟɥɶɧɨɝɨ ɭɱɚɫɬɤɚ ɚɤɭɫɬɢɱɟɫɤɨɣ ɫɯɟɦɵ ɢɥɢ ɧɨɦɟɪɨɜ ɭɱɚɫɬɤɨɜ, ɨɛɪɚɡɭɸɳɢɯ 
ɤɨɦɛɢɧɚɰɢɨɧɧɵɣ ɤɨɧɬɭɪ. 

ɍɡɨɪ, ɩɨɞɫɜɟɬɤɚ ɢɥɢ ɟɺ ɨɬɫɭɬɫɬɜɢɟ ɯɚɪɚɤɬɟɪɢɡɭɸɬ ɜɵɪɚɠɟɧɧɨɫɬɶ ɞɨɦɢɧɢɪɭɸɳɟɝɨ ɩɢɤɚ ɨɬ 
ɧɟɡɧɚɱɢɬɟɥɶɧɨɝɨ ɞɨ ɹɪɤɨɜɵɪɚɠɟɧɧɨɝɨ, ɫɨɝɥɚɫɧɨ ɫɥɟɞɭɸɳɟɣ ɝɪɚɞɚɰɢɢ: 

 – ɧɟɡɧɚɱɢɬɟɥɶɧɵɣ ɩɢɤ; 
 – ɫɥɚɛɨ ɜɵɪɚɠɟɧɧɵɣ ɩɢɤ; 
 – ɫɪɟɞɧɟɜɵɪɚɠɟɧɧɵɣ ɩɢɤ; 
 – ɹɪɤɨɜɵɪɚɠɟɧɧɵɣ ɩɢɤ. 

  



66  ɉɊɈɋɄɍɊəɄɈȼ ɢ ɞɪ. 

 

ȽɅɈȻȺɅɖɇȺə əȾȿɊɇȺə ȻȿɁɈɉȺɋɇɈɋɌɖ, № 2(19) 2016 

 
4,0–6,0 Ƚɰ – ɱɚɫɬɨɬɵ ɜɢɛɪɚɰɢɣ Ɍȼɋ ɫ ɞɜɭɦɹ ɡɚɤɪɟɩɥɟɧɧɵɦɢ ɤɨɧɰɚɦɢ 

ɧɚɛɥɸɞɚɸɬɫɹ ɜ: 
– ɥɟɜɨɦ ɫɨɟɞɢɧɢɬɟɥɶɧɨɦ ɬɪɭɛɨɩɪɨɜɨɞɟ ɫɢɫɬɟɦɵ ɤɨɦɩɟɧɫɚɰɢɢ ɞɚɜɥɟɧɢɹ (ɭɱɚɫɬɨɤ 

6) ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ 310 0ɋ ɢ ɞɚɜɥɟɧɢɢ 12.2 Ɇɉɚ; 
– ɤɨɦɛɢɧɚɰɢɨɧɧɨɦ ɤɨɧɬɭɪɟ (16+1+2) ɨɬ ȽɁɁ ɯɨɥɨɞɧɨɣ ɧɢɬɤɢ ɞɨ ɧɢɠɧɟɣ ɱɚɫɬɢ 

ɚɤɬɢɜɧɨɣ ɡɨɧɵ ɜ ɞɢɚɩɚɡɨɧɟ ɡɧɚɱɟɧɢɣ ɬɟɦɩɟɪɚɬɭɪɵ ɢ ɞɚɜɥɟɧɢɹ ɧɚ ɜɵɯɨɞɟ ɢɡ 
ɪɟɚɤɬɨɪɚ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ 60 –296

0ɋ ɢ1.8–12.3 Ɇɉɚ; 
– ɤɨɦɛɢɧɚɰɢɨɧɧɨɦ ɤɨɧɬɭɪɟ (16+1+2+3) ɨɬ ȽɁɁ ɯɨɥɨɞɧɨɣ ɧɢɬɤɢ ɞɨ ɜɟɪɯɚ 

ɚɤɬɢɜɧɨɣ ɡɨɧɵ ɜ ɞɢɚɩɚɡɨɧɟ ɡɧɚɱɟɧɢɣ ɬɟɦɩɟɪɚɬɭɪɵ ɢ ɞɚɜɥɟɧɢɹ ɧɚ ɜɵɯɨɞɟ ɢɡ 
ɪɟɚɤɬɨɪɚ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ 60 – 296 

0ɋ ɢ 1.8–12.3 Ɇɉɚ; 
– ɤɨɦɛɢɧɚɰɢɨɧɧɨɦ ɤɨɧɬɭɪɟ (10+11+12+13+14) ɨɬ ȽɁɁ ɝɨɪɹɱɟɣ ɧɢɬɤɢ ɞɨ Ƚɐɇ ɜ 

ɞɢɚɩɚɡɨɧɟ ɡɧɚɱɟɧɢɣ ɬɟɦɩɟɪɚɬɭɪɵ ɢ ɞɚɜɥɟɧɢɹ ɧɚ ɜɵɯɨɞɟ ɢɡ ɪɟɚɤɬɨɪɚ 
ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ 201–296 

0ɋ ɢ 7.3–12.3 Ɇɉɚ. 
8,0–12,0 Ƚɰ – 2-ɹ ɦɨɞɚ ɤɨɥɟɛɚɧɢɣ Ɍȼɋ ɫ ɞɜɭɦɹ ɡɚɤɪɟɩɥɟɧɧɵɦɢ ɤɨɧɰɚɦɢ 

ɧɚɛɥɸɞɚɟɬɫɹ ɜ: 
– ɥɟɜɨɦ ɫɨɟɞɢɧɢɬɟɥɶɧɨɦ ɬɪɭɛɨɩɪɨɜɨɞɟ ɫɢɫɬɟɦɵ ɤɨɦɩɟɧɫɚɰɢɢ ɞɚɜɥɟɧɢɹ (ɭɱɚɫɬɨɤ 

6) ɜ ɞɢɚɩɚɡɨɧɟ ɡɧɚɱɟɧɢɣ ɬɟɦɩɟɪɚɬɭɪɵ ɢ ɞɚɜɥɟɧɢɹ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ  
67–219

0ɋ ɢ 1.8–8.9 Ɇɉɚ; 
– ɩɪɚɜɨɦ ɫɨɟɞɢɧɢɬɟɥɶɧɨɦ ɬɪɭɛɨɩɪɨɜɨɞɟ ɫɢɫɬɟɦɵ ɤɨɦɩɟɧɫɚɰɢɢ ɞɚɜɥɟɧɢɹ 

(ɭɱɚɫɬɨɤ 9) ɜ ɞɢɚɩɚɡɨɧɟ ɡɧɚɱɟɧɢɣ ɬɟɦɩɟɪɚɬɭɪɵ ɢ ɞɚɜɥɟɧɢɹ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ  
67–219 

0ɋ ɢ 1.8–8.9 Ɇɉɚ; 
– ɚɡɨɬɧɨɦ ɨɛɴɟɦɟ ɄȾ (ɭɱɚɫɬɨɤ 8) ɜ ɞɢɚɩɚɡɨɧɟ ɡɧɚɱɟɧɢɣ ɬɟɦɩɟɪɚɬɭɪɵ ɢ ɞɚɜɥɟɧɢɹ 

ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ 74–232
0ɋ ɢ 1.8–7.1 Ɇɉɚ; 

– ɩɚɪɨɜɨɦ ɨɛɴɟɦɟ ɄȾ (ɭɱɚɫɬɨɤ 8) ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ 3260ɋ ɢ ɞɚɜɥɟɧɢɢ 

12.0 Ɇɉɚ; 
– ɤɨɦɛɢɧɚɰɢɨɧɧɨɦ ɤɨɧɬɭɪɟ (16+1) ɨɬ ȽɁɁ ɯɨɥɨɞɧɨɣ ɧɢɬɤɢ ɞɨ ɧɢɠɧɟɣ ɱɚɫɬɢ 

ɨɩɭɫɤɧɨɝɨ ɭɱɚɫɬɤɚ ɪɟɚɤɬɨɪɚ ɜ ɞɢɚɩɚɡɨɧɟ ɡɧɚɱɟɧɢɣ ɬɟɦɩɟɪɚɬɭɪɵ ɢ ɞɚɜɥɟɧɢɹ ɧɚ 
ɜɵɯɨɞɟ ɢɡ ɪɟɚɤɬɨɪɚ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ 60–201

0ɋ ɢ 1.8–7.3 Ɇɉɚ; 
– ɤɨɦɛɢɧɚɰɢɨɧɧɨɦ ɤɨɧɬɭɪɟ (1+2) ɨɬ ɧɚɱɚɥɚ ɨɩɭɫɤɧɨɝɨ ɭɱɚɫɬɤɚ ɪɟɚɤɬɨɪɚ ɞɨ 

ɧɢɠɧɟɣ ɱɚɫɬɢ ɚɤɬɢɜɧɨɣ ɡɨɧɵ ɜ ɞɢɚɩɚɡɨɧɟ ɡɧɚɱɟɧɢɣ ɬɟɦɩɟɪɚɬɭɪɵ ɢ ɞɚɜɥɟɧɢɹ ɧɚ 
ɜɵɯɨɞɟ ɢɡ ɪɟɚɤɬɨɪɚ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ 241–296

0ɋ ɢ 10.7–12.3 Ɇɉɚ; 
– ɤɨɦɛɢɧɚɰɢɨɧɧɨɦ ɤɨɧɬɭɪɟ (1+2+3) ɨɬ ɧɚɱɚɥɚ ɨɩɭɫɤɧɨɝɨ ɭɱɚɫɬɤɚ ɪɟɚɤɬɨɪɚ ɞɨ 

ɜɟɪɯɧɟɣ ɱɚɫɬɢ ɚɤɬɢɜɧɨɣ ɡɨɧɵ ɜ ɞɢɚɩɚɡɨɧɟ ɡɧɚɱɟɧɢɣ ɬɟɦɩɟɪɚɬɭɪɵ ɢ ɞɚɜɥɟɧɢɹ ɧɚ 
ɜɵɯɨɞɟ ɢɡ ɪɟɚɤɬɨɪɚ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ 136–296 

0ɋ ɢ 4.8–12.3 Ɇɉɚ; 
– ɤɨɦɛɢɧɚɰɢɨɧɧɨɦ ɤɨɧɬɭɪɟ (1+2+3+4) ɨɬ ɧɚɱɚɥɚ ɨɩɭɫɤɧɨɝɨ ɭɱɚɫɬɤɚ ɪɟɚɤɬɨɪɚ ɞɨ 

ɜɵɯɨɞɚ ɢɡ ɪɟɚɤɬɨɪɚ ɜ ɞɢɚɩɚɡɨɧɟ ɡɧɚɱɟɧɢɣ ɬɟɦɩɟɪɚɬɭɪɵ ɢ ɞɚɜɥɟɧɢɹ ɧɚ ɜɵɯɨɞɟ 
ɢɡ ɪɟɚɤɬɨɪɚ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ 60–136

0ɋ ɢ 1.8–4.8 Ɇɉɚ; 
– ɤɨɦɛɢɧɚɰɢɨɧɧɨɦ ɤɨɧɬɭɪɟ (11+12+13) ɨɬ ɧɚɱɚɥɚ ɯɨɥɨɞɧɨɝɨ ɤɨɥɥɟɤɬɨɪɚ ɉȽ ɞɨ 

ɤɨɧɰɚ ɝɨɪɹɱɟɝɨ ɤɨɥɥɟɤɬɨɪɚ ɜ ɞɢɚɩɚɡɨɧɟ ɡɧɚɱɟɧɢɣ ɬɟɦɩɟɪɚɬɭɪɵ ɢ ɞɚɜɥɟɧɢɹ ɧɚ 
ɜɵɯɨɞɟ ɢɡ ɪɟɚɤɬɨɪɚ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ 172–296 

0ɋ ɢ 7.0–12.3 Ɇɉɚ. 
6,6 Ƚɰ – ɱɚɫɬɨɬɵ ɜɵɧɭɠɞɟɧɧɵɯ ɤɨɥɟɛɚɧɢɣ ɤɨɪɩɭɫɚ, ɜɵɡɜɚɧɧɵɟ Ⱥɋȼ ɫɨɜɩɚɞɚɸɬ ɫ 

ɱɚɫɬɨɬɚɦɢ ɋɑɄȾɌɇ ɜ: 
– ɥɟɜɨɦ ɩɨɞɜɨɞɹɳɟɦ ɬɪɭɛɨɩɪɨɜɨɞɟ (ɭɱɚɫɬɨɤ 6) ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ 3020ɋ ɢ 

ɞɚɜɥɟɧɢɢ 12.2 Ɇɉɚ; 
– ɩɪɚɜɨɦ ɩɨɞɜɨɞɹɳɟɦ ɬɪɭɛɨɩɪɨɜɨɞɟ (ɭɱɚɫɬɨɤ 9) ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ 2930ɋ ɢ 

ɞɚɜɥɟɧɢɢ 12.2 Ɇɉɚ; 
– ɤɨɦɛɢɧɚɰɢɨɧɧɨɦ ɤɨɧɬɭɪɟ (1+2+3+4) ɨɬ ɧɚɱɚɥɚ ɨɩɭɫɤɧɨɝɨ ɭɱɚɫɬɤɚ ɪɟɚɤɬɨɪɚ ɞɨ 

ɜɵɯɨɞɚ ɢɡ ɪɟɚɤɬɨɪɚ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ ɢ ɞɚɜɥɟɧɢɢ ɧɚ ɜɵɯɨɞɟ ɢɡ ɪɟɚɤɬɨɪɚ 
ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ 2680ɋ ɢ 12.2 Ɇɉɚ. 
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11,5–13,5 Ƚɰ – ɱɚɫɬɨɬɵ ɦɚɹɬɧɢɤɨɜɵɯ ɤɨɥɟɛɚɧɢɣ ɫɨɜɦɟɫɬɧɨ ɫ ɤɨɪɩɭɫɨɦ 
ɧɚɛɥɸɞɚɸɬɫɹ ɜ: 

– ɚɡɨɬɧɨɦ ɨɛɴɟɦɟ ɤɨɦɩɟɧɫɚɬɨɪɚ ɞɚɜɥɟɧɢɹ (ɭɱɚɫɬɨɤ 8)ɜ ɞɢɚɩɚɡɨɧɟ ɡɧɚɱɟɧɢɣ 
ɬɟɦɩɟɪɚɬɭɪɵ ɢ ɞɚɜɥɟɧɢɹ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ 232–301

0ɋ ɢ 7.1–10.7 Ɇɉɚ; 
– ɤɨɦɛɢɧɚɰɢɨɧɧɨɦ ɤɨɧɬɭɪɟ (1+2) ɨɬ ɧɚɱɚɥɚ ɨɩɭɫɤɧɨɝɨ ɭɱɚɫɬɤɚ ɪɟɚɤɬɨɪɚ ɞɨ 

ɧɢɠɧɟɣ ɱɚɫɬɢ ɚɤɬɢɜɧɨɣ ɡɨɧɵ ɜ ɞɢɚɩɚɡɨɧɟ ɡɧɚɱɟɧɢɣ ɬɟɦɩɟɪɚɬɭɪɵ ɢ ɞɚɜɥɟɧɢɹ ɧɚ 
ɜɵɯɨɞɟ ɢɡ ɪɟɚɤɬɨɪɚ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ 172–241

0ɋ ɢ 7.0–10.7 Ɇɉɚ; 
– ɤɨɦɛɢɧɚɰɢɨɧɧɨɦ ɤɨɧɬɭɪɟ (1+2+3) ɨɬ ɧɚɱɚɥɚ ɨɩɭɫɤɧɨɝɨ ɭɱɚɫɬɤɚ ɪɟɚɤɬɨɪɚ ɞɨ 

ɜɟɪɯɧɟɣ ɱɚɫɬɢ ɚɤɬɢɜɧɨɣ ɡɨɧɵ ɜ ɞɢɚɩɚɡɨɧɟ ɡɧɚɱɟɧɢɣ ɬɟɦɩɟɪɚɬɭɪɵ ɢ ɞɚɜɥɟɧɢɹ ɧɚ 
ɜɵɯɨɞɟ ɢɡ ɪɟɚɤɬɨɪɚ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ 60–136

0ɋ ɢ 1.8–4.8 Ɇɉɚ; 
– ɤɨɦɛɢɧɚɰɢɨɧɧɨɦ ɤɨɧɬɭɪɟ (13+14), ɜɤɥɸɱɚɸɳɟɦ ɜ ɫɟɛɹ ɯɨɥɨɞɧɵɣ ɤɨɥɥɟɤɬɨɪ 

ɉȽ ɢ ɭɱɚɫɬɨɤ ȽɐɄ ɨɬ ɤɨɥɥɟɤɬɨɪɚ ɞɨ Ƚɐɇ ɜ ɞɢɚɩɚɡɨɧɟ ɡɧɚɱɟɧɢɣ ɬɟɦɩɟɪɚɬɭɪɵ ɢ 
ɞɚɜɥɟɧɢɹ ɧɚ ɜɵɯɨɞɟ ɢɡ ɪɟɚɤɬɨɪɚ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ 241–296 

0ɋ ɢ 10.7–12.3 Ɇɉɚ; 
– ɤɨɦɛɢɧɚɰɢɨɧɧɨɦ ɤɨɧɬɭɪɟ (11+12+13) ɨɬ ɧɚɱɚɥɚ ɯɨɥɨɞɧɨɝɨ ɤɨɥɥɟɤɬɨɪɚ ɉȽ ɞɨ 

ɤɨɧɰɚ ɝɨɪɹɱɟɝɨ ɤɨɥɥɟɤɬɨɪɚ ɜ ɞɢɚɩɚɡɨɧɟ ɡɧɚɱɟɧɢɣ ɬɟɦɩɟɪɚɬɭɪɵ ɢ ɞɚɜɥɟɧɢɹ ɧɚ 
ɜɵɯɨɞɟ ɢɡ ɪɟɚɤɬɨɪɚ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ 60–172

0ɋ ɢ 1.8–7.0 Ɇɉɚ. 
16,0 – 17,0 Ƚɰ – ɱɚɫɬɨɬɵ ɜɟɪɬɢɤɚɥɶɧɵɯ ɤɨɥɟɛɚɧɢɣ ɤɨɪɩɭɫɚ ɫɨɜɩɚɞɚɸɬ ɫ 

ɱɚɫɬɨɬɚɦɢ Ⱥɋȼ: 
– ɜ ɤɨɦɛɢɧɚɰɢɨɧɧɨɦ ɤɨɧɬɭɪɟ (13+14), ɜɤɥɸɱɚɸɳɟɦ ɜ ɫɟɛɹ ɯɨɥɨɞɧɵɣ ɤɨɥɥɟɤɬɨɪ 

ɉȽ ɢ ɭɱɚɫɬɨɤ ȽɐɄ ɨɬ ɤɨɥɥɟɤɬɨɪɚ ɞɨ Ƚɐɇ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ 61–136 
0ɋ ɢ 

ɞɚɜɥɟɧɢɢ 1.77–4.6 Ɇɉɚ; 
– ɜ ɤɨɦɛɢɧɚɰɢɨɧɧɨɦ ɤɨɧɬɭɪɟ (10+11), ɜɤɥɸɱɚɸɳɟɦ ɜ ɫɟɛɹ ɝɨɪɹɱɢɣ ɤɨɥɥɟɤɬɨɪ ɉȽ 

ɢ ɭɱɚɫɬɨɤ ȽɐɄ ɨɬ ɤɨɥɥɟɤɬɨɪɚ ɞɨ ȽɁɁ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ 60–136 
0ɋ ɢ ɞɚɜɥɟɧɢɢ 

1.77–4.8 Ɇɉɚ. 
14,2 Ƚɰ – ɱɚɫɬɨɬɚ ɤɨɥɟɛɚɧɢɹ ɲɚɯɬɵ ɪɟɚɤɬɨɪɚ ɫ ɞɜɭɦɹ ɡɚɤɪɟɩɥɟɧɧɵɦɢ ɤɨɧɰɚɦɢ 

ɧɚɛɥɸɞɚɟɬɫɹ ɜ ɤɨɦɛɢɧɚɰɢɨɧɧɨɦ ɤɨɧɬɭɪɟ, ɜɤɥɸɱɚɸɳɟɦ ɜ ɫɟɛɹ ɯɨɥɨɞɧɵɣ ɤɨɥɥɟɤɬɨɪ ɉȽ 
ɢ ɭɱɚɫɬɨɤ ȽɐɄ ɨɬ ɤɨɥɥɟɤɬɨɪɚ ɞɨ Ƚɐɇ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ 201 – 219 

0ɋ ɢ ɞɚɜɥɟɧɢɢ 7.1–8.7 

Ɇɉɚ. 
25 Ƚɰ – ɨɛɨɪɨɬɧɚɹ ɱɚɫɬɨɬɚ ɧɚɫɨɫɚ ɦɨɠɟɬ ɧɚɛɥɸɞɚɬɶɫɹ ɜ: 
– ɩɪɨɫɬɪɚɧɫɬɜɟ ɧɚɞ ɚɤɬɢɜɧɨɣ ɡɨɧɨɣ ɩɪɢ ɞɚɜɥɟɧɢɢ 12.2 Ɇɉɚ ɢ ɬɟɦɩɟɪɚɬɭɪɟ 

287 – 296 
0ɋ; 

– ɭɱɚɫɬɤɟ ɨɬ ɯɨɥɨɞɧɨɝɨ ɤɨɥɥɟɤɬɨɪɚ ɉȽ ɞɨ Ƚɐɇ ɩɪɢ ɞɚɜɥɟɧɢɢ 4.6–6.8 Ɇɉɚ ɢ 
ɬɟɦɩɟɪɚɬɭɪɟ 136–172 

0ɋ. 
50 Ƚɰ – ɭɞɜɨɟɧɧɚɹ ɨɛɨɪɨɬɧɚɹ ɱɚɫɬɨɬɚ ɧɚɫɨɫɚ ɫɨɜɩɚɞɚɟɬ ɫ ɪɚɫɫɱɢɬɚɧɧɵɦɢ 

ɱɚɫɬɨɬɚɦɢ Ⱥɋȼ ɜ: 
– ɝɨɪɹɱɟɦ ɤɨɥɥɟɤɬɨɪɟ ɉȽ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ 172–200

0ɋ ɢ ɞɚɜɥɟɧɢɢ  
6.9–7.1 Ɇɉɚ; 

– ɩɪɨɫɬɪɚɧɫɬɜɟ ɩɨɞ ɚɤɬɢɜɧɨɣ ɡɨɧɨɣ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ 1730ɋ ɢ ɞɚɜɥɟɧɢɢ 

7.1 Ɇɉɚ. 
Ɋɚɫɱɟɬɵ ɱɚɫɬɨɬ Ⱥɋȼ ɜɨɡɧɢɤɚɸɳɢɯ ɜ ɫɢɫɬɟɦɟ ɤɨɦɩɟɧɫɚɰɢɢ ɞɚɜɥɟɧɢɹ ȼȼɗɊ-440 

ɩɪɨɜɟɞɟɧɵ ɞɥɹ ɪɚɡɥɢɱɧɵɯ ɡɧɚɱɟɧɢɣ ɭɪɨɜɧɹ ɬɟɩɥɨɧɨɫɢɬɟɥɹ ɜ ɄȾ ɢ ɫɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɭ 5. 
Ⱦɢɚɩɚɡɨɧ ɡɧɚɱɟɧɢɣ ɭɪɨɜɧɹ ɬɟɩɥɨɧɨɫɢɬɟɥɹ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɞɢɚɩɚɡɨɧɭ, ɩɨɥɭɱɟɧɧɨɦɭ ɜ 
ɯɨɞɟ ɢɡɦɟɪɟɧɢɣ ɧɚ 3 ɛɥɨɤɟ ɇȼȺɗɋ ɜ ɧɨɦɢɧɚɥɶɧɨɦ ɪɟɠɢɦɟ ɪɚɛɨɬɵ ɛɥɨɤɚ. 
Ɍɟɩɥɨɮɢɡɢɱɟɫɤɢɟ ɩɚɪɚɦɟɬɪɵ ɜɨɞɵ ɢ ɩɚɪɚ ɜ ɄȾ: ɬɟɦɩɟɪɚɬɭɪɚ ɧɚɫɵɳɟɧɢɹTs, ɩɥɨɬɧɨɫɬɶ 
ɩɚɪɚ ρɩ, ɩɥɨɬɧɨɫɬɶ ɜɨɞɵ ρɬɧ, ɫɤɨɪɨɫɬɶ ɡɜɭɤɚ ɜ ɩɚɪɟ cɩ, ɫɤɨɪɨɫɬɶ ɡɜɭɤɚ ɜ ɜɨɞɟ cɬɧ 
ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 4. ɂɯ ɡɧɚɱɟɧɢɹ ɩɪɢɦɟɪɧɨ ɨɞɢɧɚɤɨɜɵ ɞɥɹ ɜɫɟɯ ɬɪɟɯ 
ɪɚɫɫɦɚɬɪɢɜɚɟɦɵɯ ɩɭɫɤɨɜɵɯ ɪɟɠɢɦɨɜ, ɩɪɢɜɟɞɟɧɧɵɯ ɜ ɬɚɛɥɢɰɟ 1. ɉɨɥɭɱɟɧɧɵɟ 
ɞɢɚɩɚɡɨɧɵ ɫɨɛɫɬɜɟɧɧɵɯ ɱɚɫɬɨɬ, ɝɟɧɟɪɢɪɭɟɦɵɯ ɜ ɩɚɪɨɜɨɦ ɨɛɴɟɦɟ (10.4-11.4 Ƚɰ), 
ɜɨɞɹɧɨɦ ɨɛɴɟɦɟ (23.7-27.2 Ƚɰ) ɢ ɜ ɨɛɴɟɦɟ ɤɨɦɩɟɧɫɚɬɨɪɚ ɞɚɜɥɟɧɢɹ (з3.8 Ƚɰ) ɨɬɨɛɪɚɠɟɧɵ 
ɧɚ ɪɢɫɭɧɤɟ 3. ɂɡ ɪɢɫɭɧɤɚ ɜɢɞɧɨ, ɱɬɨ ɱɚɫɬɨɬɵ, ɪɚɫɫɱɢɬɚɧɧɵɟ ɩɪɢ ɡɧɚɱɟɧɢɢ ɭɪɨɜɧɹ Ɍɇ ɜ 
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ɄȾ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɝɨ ɪɚɫɫɱɢɬɵɜɚɟɦɵɦ ɪɟɠɢɦɚɦ (ɬɚɛɥ. 1 – ɭɱɚɫɬɤɢ 7, 8; ɬɚɛɥ. 4. – 

ɤɨɦɛɢɧɚɰɢɹ 7+8) ɩɨɩɚɞɚɸɬ ɜ ɭɤɚɡɚɧɧɵɟ ɞɢɚɩɚɡɨɧɵ ɱɚɫɬɨɬ. Ʉɚɤ ɫɥɟɞɭɟɬ ɢɡ ɬɚɛɥɢɰɵ 5 
ɩɪɢ ɧɟɡɧɚɱɢɬɟɥɶɧɨɦ ɢɡɦɟɧɟɧɢɢ ɭɪɨɜɧɹ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɦ ɪɟɝɥɚɦɟɧɬɭ ɩɭɫɤɚ 
ɷɧɟɪɝɨɛɥɨɤɚ ɢɦɟɟɬ ɦɟɫɬɨ ɩɪɟɧɟɛɪɟɠɢɦɨ ɦɚɥɨɟ ɢɡɦɟɧɟɧɢɟ ɱɚɫɬɨɬ. Ɉɞɧɚɤɨ, ɪɚɫɱɟɬɵ 
ɩɨɤɚɡɵɜɚɸɬ, ɱɬɨ ɩɪɢ ɦɚɥɵɯ ɡɧɚɱɟɧɢɹɯ ɭɪɨɜɧɹ, ɜɵɯɨɞɹɳɢɯ ɡɚ ɩɪɟɞɟɥɵ, 
ɩɪɟɞɭɫɦɨɬɪɟɧɧɵɟ ɪɟɝɥɚɦɟɧɬɨɦ, ɩɪɨɢɫɯɨɞɢɬ ɫɭɳɟɫɬɜɟɧɧɨɟ ɢɡɦɟɧɟɧɢɟ ɡɧɚɱɟɧɢɣ ɬɪɟɯ 
ɭɤɚɡɚɧɧɵɯ ɜ ɬɚɛɥɢɰɟ 5 ɱɚɫɬɨɬ. ɂɡ ɱɟɝɨ ɫɥɟɞɭɟɬ, ɱɬɨ ɤɨɦɩɟɧɫɚɬɨɪ ɞɚɜɥɟɧɢɹ ɩɪɟɞɫɬɚɜɥɹɟɬ 
ɫɨɛɨɣ ɪɟɡɨɧɚɬɨɪ Ƚɟɥɶɦɝɨɥɶɰɚ, ɝɟɧɟɪɢɪɭɸɳɢɣ ɪɹɞ ɚɤɭɫɬɢɱɟɫɤɢɯ ɫɬɨɹɱɢɯ ɜɨɥɧ, ɱɚɫɬɨɬɵ 
ɤɨɬɨɪɵɯ ɨɩɪɟɞɟɥɹɸɬɫɹ ɫɨɛɫɬɜɟɧɧɵɦɢ ɱɚɫɬɨɬɚɦɢ ɤɨɥɟɛɚɧɢɣ ɤɚɤ ɩɚɪɨɜɨɝɨ, ɬɚɤ ɢ 
ɜɨɞɹɧɨɝɨ ɨɛɴɟɦɨɜ ɬɟɩɥɨɧɨɫɢɬɟɥɹ, ɚ ɬɚɤɠɟ ɢɯ ɫɨɜɦɟɫɬɧɵɦɢ ɤɨɥɟɛɚɧɢɹɦɢ ɢ ɡɚɜɢɫɹɬ ɨɬ 
ɭɪɨɜɧɹ ɜɨɞɵ. 

 

Ɍɚɛɥɢɰɚ 5. – Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɱɚɫɬɨɬ Ⱥɋȼ ɜ ɤɨɦɩɟɧɫɚɬɨɪɟ ɞɚɜɥɟɧɢɹ ȼȼɗɊ-440 ɩɪɢ 
Ts = 326 

0ɋ, ρɩ = 72 ɤɝ/ɦ3
, cɩ = 458 ɦ/ɫ, ρɬɧ = 651 ɤɝ/ɦ3

, cɬɧ = 753 ɦ/ɫ  ɢ 
ɪɚɡɥɢɱɧɵɯ ɡɧɚɱɟɧɢɹɯ ɭɪɨɜɧɹ ɬɟɩɥɨɧɨɫɢɬɟɥɹ 

 

 

ȼɕȼɈȾɕ 

 

– Ɋɟɡɭɥɶɬɚɬɵ ɢɡɦɟɪɟɧɢɹ ɱɚɫɬɨɬ Ⱥɋȼ ɧɚ 3 ɛɥɨɤɟ ɇɨɜɨɜɨɪɨɧɟɠɫɤɨɣ Ⱥɗɋ 
ɩɨɞɬɜɟɪɠɞɚɸɬ ɩɪɚɜɨɦɟɪɧɨɫɬɶ ɢɯ ɪɚɫɱɟɬɚ ɩɨ ɪɚɡɪɚɛɨɬɚɧɧɨɣ ɦɟɬɨɞɢɤɟ. 

– Ɉɩɪɟɞɟɥɟɧɵ ɪɟɠɢɦɵ, ɜ ɤɨɬɨɪɵɯ ɧɚɛɥɸɞɚɟɬɫɹ ɪɟɡɨɧɚɧɫ ɜɢɛɪɚɰɢɣ ɨɫɧɨɜɧɨɝɨ 
ɨɛɨɪɭɞɨɜɚɧɢɹ ɩɟɪɜɨɝɨ ɤɨɧɬɭɪɚ ɛɥɨɤɚ 3 ɇȼȺɗɋ ɫ ɱɚɫɬɨɬɚɦɢ Ⱥɋȼ.  

– ɉɪɢ ɨɰɟɧɤɟ ɨɫɬɚɬɨɱɧɨɝɨ ɪɟɫɭɪɫɚ ɧɟɨɛɯɨɞɢɦɨ ɭɱɢɬɵɜɚɬɶ ɞɥɢɬɟɥɶɧɨɫɬɶ 
ɜɢɛɪɨɚɤɭɫɬɢɱɟɫɤɢɯ ɪɟɡɨɧɚɧɫɨɜ ɩɪɢ ɜɵɜɨɞɟ ɪɟɚɤɬɨɪɚ ɧɚ ɧɨɦɢɧɚɥɶɧɵɣ ɭɪɨɜɟɧɶ 
ɦɨɳɧɨɫɬɢ ɢ ɤɨɥɢɱɟɫɬɜɨ ɩɭɫɤɨɜ (ɨɫɬɚɧɨɜɨɜ) Ɋɍ ɡɚ ɜɟɫɶ ɩɟɪɢɨɞ ɷɤɫɩɥɭɚɬɚɰɢɢ 
ɷɧɟɪɝɨɛɥɨɤɚ.  

– ɉɨɤɚɡɚɧɨ, ɱɬɨ ɤɨɦɩɟɧɫɚɬɨɪ ɞɚɜɥɟɧɢɹ ɦɨɠɟɬ ɝɟɧɟɪɢɪɨɜɚɬɶ ɪɹɞ ɚɤɭɫɬɢɱɟɫɤɢɯ 
ɫɬɨɹɱɢɯ ɜɨɥɧ, ɱɚɫɬɨɬɚ ɤɨɬɨɪɵɯ ɨɩɪɟɞɟɥɹɟɬɫɹ ɫɨɛɫɬɜɟɧɧɵɦɢ ɱɚɫɬɨɬɚɦɢ 
ɤɨɥɟɛɚɧɢɣ ɤɚɤ ɩɚɪɨɜɨɝɨ, ɬɚɤ ɢ ɜɨɞɹɧɨɝɨ ɨɛɴɟɦɨɜ ɬɟɩɥɨɧɨɫɢɬɟɥɹ, ɚ ɬɚɤɠɟ ɢɯ 
ɫɨɜɦɟɫɬɧɵɦɢ ɤɨɥɟɛɚɧɢɹɦɢ ɢ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɭɩɪɚɜɥɹɟɦɵɣ ɪɟɡɨɧɚɬɨɪ 
Ƚɟɥɶɦɝɨɥɶɰɚ. 
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ɄȾ, ɦ 

ɑɚɫɬɨɬɚ Ⱥɋȼ 
Ɍɇ, Ƚɰ 

ɑɚɫɬɨɬɚ Ⱥɋȼ 
ɩɚɪɚ, Ƚɰ 
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3,71 6,54 27.150 10.419 3.797 

4,04 6,21 25.231 10.935 3.813 

4,14 6,11 24.702 11.102 3.820 

4,33 5,92 23.756 11.433 3.834 
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Abstract – BACKGROUND An acoustic model of the coolant in primary circuit of 

Novovoronezh NPP PWER-440 ЮЧТЭ №3 ТЬ аШЫФОН ШЮЭ. TСО ЬЩОМТКХ ЩЫШРЫКЦ ШП ЦОКЬЮЫТЧР ЭСО 
pressure fluctuations at reactor start up is carried out. The methods of calculating the acoustic 

characteristics of the coolant in the primary circuit equipment are developed. RESULTS The 

results of calculation of acoustic standing waves for 18 start-up stages are presented. A comparison 

of calculation results of acoustic standing waves (ASW) frequencies with auto power spectrum 

density (APSD) signals from the pressure pulsation sensors has been done. The satisfactory 

agreements of results ASW calculation frequencies with measured data are obtained. Pressure 

compensator shows itself as Helmholtz resonator which resonance frequency depends on the level 

of the coolant. 

 

Keywords: standing waves, vibration, vibro-acoustic resonance, Helmholtz resonator. 
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