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ВВЕДЕɇИЕ 
 

ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɩɪɚɜɢɥɚɦɢ ɭɫɬɪɨɣɫɬɜɚ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɨɤ (ɉɍЭ) 
ɫɟɞɶɦɨɝɨ ɢɡɞɚɧɢɹ ɷɥɟɤɬɪɢчɟɫɤɚɹ ɫɟɬɶ ɧɚɩɪɹɠɟɧɢɟɦ ɞɨ 1000 ȼ ɞɨɥɠɧɚ 
ɢɦɟɬɶ ɛɵɫɬɪɨɞɟɣɫɬɜɭɸɳɭɸ ɡɚɳɢɬɭ ɨɬ ɬɨɤɨɜ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ, 
ɨɛɟɫɩɟчɢɜɚɸɳɭɸ ɬɪɟɛɭɟɦɭɸ чɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ ɢ ɩɨ ɜɨɡɦɨɠɧɨɫɬɢ ɫɟ-
ɥɟɤɬɢɜɧɨɟ ɨɬɤɥɸчɟɧɢɟ ɩɨɜɪɟɠɞɟɧɧɨɝɨ ɭчɚɫɬɤɚ. ȼɪɟɦɹ ɨɬɤɥɸчɟɧɢɹ ɨɩ-
ɪɟɞɟɥɹɟɬɫɹ ɮɚɡɧɵɦ ɧɚɩɪɹɠɟɧɢɟɦ ɫɟɬɢ [1]. ɋɭɳɟɫɬɜɨɜɚɜɲɢɟ ɞɨ 2003 ɝɨ-
ɞɚ ɧɨɪɦɵ ɩɪɨɜɟɪɤɢ ɡɚɳɢɬɧɨɣ ɚɩɩɚɪɚɬɭɪɵ (ɉɍЭ ɲɟɫɬɨɝɨ ɢɡɞɚɧɢɹ) ɛɵɥɢ 
ɨɫɧɨɜɚɧɵ ɧɚ ɧɟɜɪɟɦɟɧɧɨɦ ɤɪɢɬɟɪɢɢ, ɨɧɢ ɬɪɟɛɨɜɚɥɢ ɨɛɟɫɩɟчɟɧɢɹ ɨɩɪɟ-
ɞɟɥɟɧɧɨɣ ɤɪɚɬɧɨɫɬɢ ɬɨɤɚ КЗ ɩɨ ɨɬɧɨɲɟɧɢɸ ɤ ɧɨɦɢɧɚɥɶɧɵɦ ɬɨɤɚɦ ɩɥɚɜ-
ɤɢɯ ɜɫɬɚɜɨɤ ɩɪɟɞɨɯɪɚɧɢɬɟɥɟɣ ɢ ɪɚɫɰɟɩɢɬɟɥɟɣ ɚɜɬɨɦɚɬɢчɟɫɤɢɯ ɜɵɤɥɸчɚ-
ɬɟɥɟɣ. Ɍɚɤɚɹ ɩɪɨɜɟɪɤɚ ɭɫɬɚɧɚɜɥɢɜɚɥɚ ɫɬɟɩɟɧɶ ɧɚɞɟɠɧɨɫɬɢ ɨɬɤɥɸчɟɧɢɹ 
ɩɨɜɪɟɠɞɟɧɢɹ, ɧɨ ɧɟ ɝɚɪɚɧɬɢɪɨɜɚɥɚ ɛɵɫɬɪɨɝɨ ɢɯ ɨɬɤɥɸчɟɧɢɹ. Ɇɟɞɢɰɢɧ-
ɫɤɢɦɢ ɢɫɫɥɟɞɨɜɚɧɢɹɦɢ ɭɫɬɚɧɨɜɥɟɧɨ, чɬɨ ɫɬɟɩɟɧɶ ɜɨɡɞɟɣɫɬɜɢɹ ɷɥɟɤɬɪɢ-
чɟɫɤɨɝɨ ɬɨɤɚ ɧɚ чɟɥɨɜɟɤɚ ɢ ɠɢɜɨɬɧɵɯ ɡɚɜɢɫɢɬ ɧɟ ɬɨɥɶɤɨ ɨɬ ɜɟɥɢчɢɧɵ 
ɧɚɩɪɹɠɟɧɢɹ, ɧɨ ɢ ɨɬ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɢ ɟɝɨ ɜɨɡɞɟɣɫɬɜɢɹ. Ɋɟɡɭɥɶɬɚɬɵ 
ɷɬɨɣ ɪɚɛɨɬɵ ɢ ɧɚɲɥɢ ɨɬɪɚɠɟɧɢɟ ɜ ɬɪɟɛɨɜɚɧɢɹɯ ɉɍЭ ɫɟɞɶɦɨɝɨ ɢɡɞɚɧɢɹ.  

Ɉɛɟɫɩɟчɟɧɢɟ ɛɵɫɬɪɨɞɟɣɫɬɜɢɹ ɢ ɫɟɥɟɤɬɢɜɧɨɫɬɢ ɪɚɛɨɬɵ ɚɩɩɚɪɚɬɭɪɵ ɜ 
ɫɢɫɬɟɦɚɯ ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɹ ɨɛɴɟɤɬɨɜ ɛɚɡɢɪɭɟɬɫɹ ɧɚ ɢɧɮɨɪɦɚɰɢɢ ɨ ɜɪɟɦɹ-
ɬɨɤɨɜɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɯ ɪɚɫɰɟɩɢɬɟɥɟɣ ɚɩɩɚɪɚɬɨɜ ɡɚɳɢɬɵ. Зɞɟɫɶ ɜɚɠɧɵ 
ɫɜɟɞɟɧɢɹ ɢ ɨ ɢɯ ɧɟ ɫɬɚɛɢɥɶɧɨɫɬɢ: ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɬɟɦɩɟɪɚɬɭɪɵ ɨɤɪɭɠɚɸ-
ɳɟɣ ɫɪɟɞɵ, ɨɬ ɧɚчɚɥɶɧɨɣ ɬɟɦɩɟɪɚɬɭɪɵ ɪɚɫɰɟɩɢɬɟɥɟɣ, ɨɩɪɟɞɟɥɹɟɦɨɣ ɧɚ-
ɝɪɭɡɤɨɣ ɥɢɧɢɢ ɞɨ ɨɬɤɥɸчɟɧɢɹ, ɨ ɫɨɨɬɧɨɲɟɧɢɢ ɦɟɠɞɭ ɜɪɟɦɟɧɟɦ ɫɪɚɛɚɬɵ-
ɜɚɧɢɹ ɪɚɫɰɟɩɢɬɟɥɟɣ ɢ ɜɪɟɦɟɧɟɦ ɩɭɫɤɚ ɢɥɢ ɫɚɦɨɡɚɩɭɫɤɚ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɟɣ.  

ɋɨɜɪɟɦɟɧɧɵɣ ɪɵɧɨɤ ɷɥɟɤɬɪɨɬɟɯɧɢчɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɩɪɟɞɥɚɝɚɟɬ 
ɩɨɬɪɟɛɢɬɟɥɸ ɲɢɪɨɤɢɣ ɫɩɟɤɬɪ ɡɚɳɢɬɧɵɯ ɚɩɩɚɪɚɬɨɜ ɨɬɟчɟɫɬɜɟɧɧɨɝɨ ɢ ɡɚɪɭ-
ɛɟɠɧɨɝɨ ɩɪɨɢɡɜɨɞɫɬɜɚ. Ɋɚɡɪɚɛɨɬɚɧɵ ɢ ɜɧɟɞɪɟɧɵ ɧɨɜɵɟ ɬɢɩɵ ɚɩɩɚɪɚɬɨɜ, 
ɫɩɨɫɨɛɧɵɯ ɨɬɤɥɸчɚɬɶ ɡɧɚчɢɬɟɥɶɧɵɟ ɪɚɛɨчɢɟ ɢ ɚɜɚɪɢɣɧɵɟ ɬɨɤɢ, ɨɝɪɚɧɢчɢ-
ɜɚɬɶ ɢɯ ɦɚɤɫɢɦɚɥɶɧɨɟ ɡɧɚчɟɧɢɟ, ɭɦɟɧɶɲɚɬɶ ɢɯ ɬɟɪɦɢчɟɫɤɨɟ ɢ ɷɥɟɤɬɪɨɞɢ-
ɧɚɦɢчɟɫɤɨɟ ɞɟɣɫɬɜɢɟ ɧɚ ɡɚɳɢɳɚɟɦɵɟ ɫɟɬɢ ɢ ɚɩɩɚɪɚɬɭɪɭ. Ⱦɥɹ ɩɨɥɭчɟɧɢɹ 
ɪɟɝɭɥɢɪɭɟɦɵɯ ɡɚɳɢɬɧɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɩɪɢɦɟɧɹɸɬ ɜɵɤɥɸчɚɬɟɥɢ ɫ ɩɨɥɭ-
ɩɪɨɜɨɞɧɢɤɨɜɵɦɢ ɢ ɷɥɟɤɬɪɨɧɧɵɦɢ ɪɚɫɰɟɩɢɬɟɥɹɦɢ. Ɋɚɡɧɨɨɛɪɚɡɢɟ ɜɵɩɭɫ-
ɤɚɟɦɵɯ ɚɩɩɚɪɚɬɨɜ ɡɚɳɢɬɵ ɩɨɡɜɨɥɹɟɬ ɡɚ ɫчɟɬ ɤɨɨɪɞɢɧɚɰɢɢ ɡɚɳɢɬɧɵɯ ɯɚ-
ɪɚɤɬɟɪɢɫɬɢɤ ɨɛɟɫɩɟчɢɬɶ ɢɯ ɫɟɥɟɤɬɢɜɧɨɟ ɫɪɚɛɚɬɵɜɚɧɢɟ ɢ ɛɵɫɬɪɨɞɟɣɫɬɜɢɟ.  

ȼ ɩɨɫɨɛɢɢ ɩɪɢɜɨɞɢɬɫɹ ɫɩɪɚɜɨчɧɚɹ ɢɧɮɨɪɦɚɰɢɹ ɨ ɩɚɪɚɦɟɬɪɚɯ ɢ ɡɚ-
ɳɢɬɧɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɯ ɧɚɢɛɨɥɟɟ чɚɫɬɨ ɩɪɢɦɟɧɹɟɦɵɯ ɚɜɬɨɦɚɬɢчɟɫɤɢɯ 
ɜɵɤɥɸчɚɬɟɥɟɣ. Ɇɚɬɟɪɢɚɥ ɩɪɢɥɨɠɟɧɢɣ ɨɪɢɟɧɬɢɪɨɜɚɧ ɧɚ ɪɟɲɟɧɢɟ чɚɫɬ-
ɧɵɯ ɢɧɠɟɧɟɪɧɵɯ ɡɚɞɚч ɩɨ ɜɵɛɨɪɭ ɚɩɩɚɪɚɬɨɜ ɡɚɳɢɬɵ. Ⱦɥɹ ɨɛɟɫɩɟчɟɧɢɹ 
ɛɵɫɬɪɨɞɟɣɫɬɜɢɹ ɢ ɫɟɥɟɤɬɢɜɧɨɝɨ ɫɪɚɛɚɬɵɜɚɧɢɹ ɚɩɩɚɪɚɬɨɜ ɩɨɬɪɟɛɭɟɬɫɹ 
ɚɧɚɥɢɡ ɦɚɬɟɪɢɚɥɚ ɭɠɟ ɩɨ ɤɨɧɤɪɟɬɧɵɦ ɦɨɞɢɮɢɤɚɰɢɹɦ ɜɵɤɥɸчɚɬɟɥɟɣ, 
ɤɨɬɨɪɵɣ ɩɪɟɞɫɬɚɜɥɟɧ ɜ ɝɥɚɜɚɯ ɩɨɫɨɛɢɹ. Ȼɨɥɟɟ ɩɨɞɪɨɛɧɚɹ ɢɧɮɨɪɦɚɰɢɹ ɨɛ 
ɚɜɬɨɦɚɬɢчɟɫɤɢɯ ɜɵɤɥɸчɚɬɟɥɹɯ, ɨɬɪɚɠɟɧɧɵɯ ɜ ɩɨɫɨɛɢɢ ɫɟɪɢɣ, ɢɡɥɨɠɟɧɚ 
ɜ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɢɫɬɨчɧɢɤɚɯ ɛɢɛɥɢɨɝɪɚɮɢчɟɫɤɨɝɨ ɫɩɢɫɤɚ. 



1. ОȻЩИЕ СВЕДЕɇИə ОȻ АВɌОМАɌИЧЕСɄИХ  

ВЫɄЛЮЧАɌЕЛəХ 

 

1.1. ɇаɡɧачеɧие, ɤлаɫɫиɮиɤация, оɫɧовɧые ɷлемеɧɬы 

 

Аɜɬɨɦɚɬɢчɟɫɤɢɟ ɜɵɤɥɸчɚɬɟɥɢ (ɚɜɬɨɦɚɬɵ) ɩɪɟɞɧɚɡɧɚчɟɧɵ ɞɥɹ ɚɜ-
ɬɨɦɚɬɢчɟɫɤɨɝɨ ɨɬɤɥɸчɟɧɢɹ ɷɥɟɤɬɪɢчɟɫɤɢɯ ɰɟɩɟɣ ɩɪɢ КЗ ɢɥɢ ɧɟɧɨɪ-
ɦɚɥɶɧɵɯ ɪɟɠɢɦɚɯ (ɩɟɪɟɝɪɭɡɤɚɯ, ɢɫчɟɡɧɨɜɟɧɢɢ ɢɥɢ ɫɧɢɠɟɧɢɢ ɧɚɩɪɹɠɟ-
ɧɢɹ), ɚ ɬɚɤɠɟ ɞɥɹ ɧɟчɚɫɬɨɝɨ ɜɤɥɸчɟɧɢɹ ɢ ɨɬɤɥɸчɟɧɢɹ ɬɨɤɨɜ ɧɚɝɪɭɡɤɢ. ȼ 

ɚɜɬɨɦɚɬɚɯ ɧɟ ɩɪɢɦɟɧɹɬɫɹ ɤɚɤɨɣ-ɥɢɛɨ ɫɩɟɰɢɚɥɶɧɨɣ ɫɪɟɞɵ ɞɥɹ ɝɚɲɟɧɢɹ 
ɞɭɝɢ. Ⱦɭɝɚ ɝɚɫɢɬɫɹ ɜ ɜɨɡɞɭɯɟ. 

ɉɨ чɢɫɥɭ ɩɨɥɸɫɨɜ ɚɜɬɨɦɚɬɵ ɛɵɜɚɸɬ ɨɞɧɨ-, ɞɜɭɯ-, ɬɪɟɯ- ɢ чɟɬɵɪɟɯ-
ɩɨɥɸɫɧɵɦɢ, ɢɡɝɨɬɚɜɥɢɜɚɸɬɫɹ ɧɚ ɬɨɤɢ ɞɨ 6000 А ɩɪɢ ɧɚɩɪɹɠɟɧɢɢ ɩɟɪɟ-
ɦɟɧɧɨɝɨ ɬɨɤɚ ɞɨ 660 ȼ ɢ ɩɨɫɬɨɹɧɧɨɝɨ ɞɨ 1000 ȼ. Ɉɬɤɥɸчɚɸɳɚɹ ɫɩɨɫɨɛ-

ɧɨɫɬɶ ɞɨɫɬɢɝɚɟɬ 200−300 ɤА. ȼ ɚɜɚɪɢɣɧɵɯ ɫɢɬɭɚɰɢɹɯ ɚɜɬɨɦɚɬɵ ɨɛɟɫɩɟ-
чɢɜɚɸɬ ɨɞɧɨɜɪɟɦɟɧɧɨɟ ɨɬɤɥɸчɟɧɢɟ ɜɫɟɯ ɬɪɟɯ ɮɚɡ. ɉɨ ɜɪɟɦɟɧɢ ɫɪɚɛɚɬɵ-

ɜɚɧɢɹ (tɫɪ) ɪɚɡɥɢчɚɸɬ: • ɧɨɪɦɚɥɶɧɵɟ ɚɜɬɨɦɚɬɢчɟɫɤɢɟ ɜɵɤɥɸчɚɬɟɥɢ ɫ tɫɪ = 0,02−0,1 ɫ; • ɫɟɥɟɤɬɢɜɧɵɟ ɫ ɪɟɝɭɥɢɪɭɟɦɨɣ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ ɞɨ 1 ɫ; • ɛɵɫɬɪɨɞɟɣɫɬɜɭɸɳɢɟ ɫ tɫɪ ≤ 0,005 ɫ. 
ɋɟɥɟɤɬɢɜɧɵɟ ɚɜɬɨɦɚɬɢчɟɫɤɢɟ ɜɵɤɥɸчɚɬɟɥɢ ɩɨɡɜɨɥɹɸɬ ɨɫɭɳɟɫɬɜɢɬɶ 

ɫɟɥɟɤɬɢɜɧɭɸ ɡɚɳɢɬɭ ɫɟɬɟɣ ɭɫɬɚɧɨɜɤɨɣ ɚɩɩɚɪɚɬɨɜ ɫ ɪɚɡɧɵɦɢ ɜɵɞɟɪɠɤɚɦɢ 

ɜɪɟɦɟɧɢ: ɧɚɢɦɟɧɶɲɟɣ ɭ ɩɨɬɪɟɛɢɬɟɥɹ ɢ ɫɬɭɩɟɧчɚɬɨ ɜɨɡɪɚɫɬɚɸɳɟɣ ɤ ɢɫ-
ɬɨчɧɢɤɭ ɩɢɬɚɧɢɹ. 

ɉɪɢ КЗ ɢ ɩɟɪɟɝɪɭɡɤɚɯ ɜɵɤɥɸчɚɬɟɥɶ ɨɬɤɥɸчɚɟɬɫɹ ɜɫɬɪɨɟɧɧɵɦ ɜ ɧɟɝɨ 
ɭɫɬɪɨɣɫɬɜɨɦ ɪɟɥɟɣɧɨɣ ɡɚɳɢɬɵ, ɜɯɨɞɧɨɣ ɜɨɡɞɟɣɫɬɜɭɸɳɟɣ ɜɟɥɢчɢɧɨɣ ɤɨ-
ɬɨɪɨɝɨ ɹɜɥɹɟɬɫɹ ɬɨɤ. Эɬɨ ɭɫɬɪɨɣɫɬɜɨ ɧɚɡɵɜɚɟɬɫɹ ɦаɤɫɢɦаɥɶɧыɦ раɫцеɩɢ-
ɬеɥеɦ. Ɋɚɫɰɟɩɢɬɟɥɶ ɤɨɧɬɪɨɥɢɪɭɟɬ ɡɚɞɚɧɧɵɣ ɩɚɪɚɦɟɬɪ ɡɚɳɢɳɚɟɦɨɣ ɰɟɩɢ 

ɢ ɜɨɡɞɟɣɫɬɜɭɟɬ ɧɚ ɪɚɫɰɟɩɥɹɸɳɟɟ ɭɫɬɪɨɣɫɬɜɨ, ɨɬɤɥɸчɚɸɳɟɟ ɚɜɬɨɦɚɬ. 
ɇɚɢɛɨɥɟɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɵɦɢ ɪɚɫɰɟɩɢɬɟɥɹɦɢ ɹɜɥɹɸɬɫɹ: 
ɚ) ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɵɟ – ɞɥɹ ɡɚɳɢɬɵ ɨɬ ɬɨɤɨɜ КЗ; 
ɛ) ɬɟɩɥɨɜɵɟ – ɞɥɹ ɡɚɳɢɬɵ ɨɬ ɩɟɪɟɝɪɭɡɨɤ; 
ɜ) ɤɨɦɛɢɧɢɪɨɜɚɧɧɵɟ, ɫɨɜɦɟɳɚɸɳɢɟ ɜ ɫɟɛɟ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɵɟ ɢ ɬɟɩ-

ɥɨɜɵɟ ɪɚɫɰɟɩɢɬɟɥɢ; 

ɝ) ɩɨɥɭɩɪɨɜɨɞɧɢɤɨɜɵɟ, ɩɨɡɜɨɥɹɸɳɢɟ ɫɬɭɩɟɧчɚɬɨ ɦɟɧɹɬɶ ɪɹɞ ɯɚɪɚɤ-
ɬɟɪɢɫɬɢɤ. 

ɉɨɥɭɩɪɨɜɨɞɧɢɤɨɜɵɟ ɪɚɫɰɟɩɢɬɟɥɢ ɢɦɟɸɬ ɛɨɥɟɟ ɫɬɚɛɢɥɶɧɵɟ ɩɚɪɚɦɟɬ-
ɪɵ ɢ ɭɞɨɛɧɵ ɜ ɧɚɫɬɪɨɣɤɟ. 
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Еɫɥɢ ɚɜɬɨɦɚɬ ɧɟ ɢɦɟɟɬ ɦɚɤɫɢɦɚɥɶɧɵɯ ɪɚɫɰɟɩɢɬɟɥɟɣ, ɬɨ ɨɧ ɢɫɩɨɥɶɡɭ-
ɟɬɫɹ ɬɨɥɶɤɨ ɞɥɹ ɤɨɦɦɭɬɚɰɢɢ ɰɟɩɟɣ ɛɟɡ ɬɨɤɚ. 

ȼɵɤɥɸчɚɬɟɥɢ ɦɨɝɭɬ ɨɫɧɚɳɚɬɶɫɹ ɞɨɩɨɥɧɢɬɟɥɶɧɵɦɢ ɭɫɬɪɨɣɫɬɜɚɦɢ: • ɧɭɥɟɜɵɦ ɢɥɢ ɦɢɧɢɦɚɥɶɧɵɦ ɪɚɫɰɟɩɢɬɟɥɟɦ, ɨɬɤɥɸчɚɸɳɢɦ ɜɵɤɥɸ-

чɚɬɟɥɶ ɚɜɬɨɦɚɬɢчɟɫɤɢ ɛɟɡ ɜɵɞɟɪɠɤɢ ɜɪɟɦɟɧɢ ɩɪɢ ɫɧɢɠɟɧɢɢ ɧɚ-
ɩɪɹɠɟɧɢɹ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɞɨ (0,1–0,35)⋅Uɧɨɦ ɢ ɞɨ (0,35–0,7)⋅Uɧɨɦ 

(ɧɚɩɪɹɠɟɧɢɟ ɫɪɚɛɚɬɵɜɚɧɢɹ ɧɟ ɪɟɝɭɥɢɪɭɟɬɫɹ, ɨɬɫɭɬɫɬɜɭɟɬ ɜɨɡɦɨɠ-

ɧɨɫɬɶ ɜɜɨɞɢɬɶ ɡɚɦɟɞɥɟɧɢɟ ɜ ɞɟɣɫɬɜɢɟ ɡɚɳɢɬɵ, чɬɨ ɦɨɠɟɬ ɛɵɬɶ 
ɩɪɢчɢɧɨɣ ɦɚɫɫɨɜɵɯ ɨɬɤɥɸчɟɧɢɣ ɜɵɤɥɸчɚɬɟɥɟɣ ɩɪɢ КЗ ɜ ɫɢɫɬɟɦɟ 
ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɹ);  • ɧɟɡɚɜɢɫɢɦɵɦ ɪɚɫɰɟɩɢɬɟɥɟɦ (ɷɥɟɤɬɪɨɦɚɝɧɢɬɨɦ ɨɬɤɥɸчɟɧɢɹ) ɞɥɹ 
ɞɢɫɬɚɧɰɢɨɧɧɨɝɨ ɭɩɪɚɜɥɟɧɢɹ ɜɵɤɥɸчɚɬɟɥɟɦ, ɜɪɟɦɹ ɨɬɤɥɸчɟɧɢɹ ɧɟ 
ɛɨɥɟɟ 0,04 ɫ; • ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɶɧɵɦ ɢɥɢ ɷɥɟɤɬɪɨɦɟɯɚɧɢчɟɫɤɢɦ ɩɪɢɜɨɞɨɦ ɞɥɹ 
ɞɢɫɬɚɧɰɢɨɧɧɨɝɨ ɭɩɪɚɜɥɟɧɢɹ ɜɵɤɥɸчɚɬɟɥɟɦ; • ɫɜɨɛɨɞɧɵɦɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɦɢ ɤɨɧɬɚɤɬɚɦɢ, ɚ ɜɵɤɥɸчɚɬɟɥɢ ɫɟɪɢɢ 

ȼА – ɬɚɤɠɟ ɫɢɝɧɚɥɶɧɵɦɢ ɤɨɧɬɚɤɬɚɦɢ ɚɜɬɨɦɚɬɢчɟɫɤɨɝɨ ɨɬɤɥɸчɟɧɢɹ; • ɜɵɞɜɢɠɧɵɦ ɭɫɬɪɨɣɫɬɜɨɦ ɫ ɜɫɬɚɜɧɵɦɢ ɤɨɧɬɚɤɬɚɦɢ ɝɥɚɜɧɵɯ ɢ ɜɫɩɨ-
ɦɨɝɚɬɟɥɶɧɵɯ ɰɟɩɟɣ – ɞɥɹ ɜɤɥɸчɚɬɟɥɟɣ ɜɵɞɜɢɠɧɨɝɨ ɢɫɩɨɥɧɟɧɢɹ. 
ɇɚɢɦɟɧɶɲɢɣ ɬɨɤ, ɜɵɡɵɜɚɸɳɢɣ ɨɬɤɥɸчɟɧɢɟ ɚɜɬɨɦɚɬɚ, ɧɚɡɵɜɚɟɬɫɹ 

ɬɨɤɨɦ ɬɪɨɝɚɧɢɹ ɢɥɢ ɬɨɤɨɦ ɫɪɚɛɚɬɵɜɚɧɢɹ, ɚ ɧɚɫɬɪɨɣɤɚ ɪɚɫɰɟɩɢɬɟɥɹ ɚɜ-
ɬɨɦɚɬɢчɟɫɤɨɝɨ ɜɵɤɥɸчɚɬɟɥɹ ɧɚ ɡɚɞɚɧɧɵɣ ɬɨɤ ɫɪɚɛɚɬɵɜɚɧɢɹ – ɭɫɬɚɜɤɨɣ 

ɬɨɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ. 
Маɤɫɢɦаɥɶɧый раɫцеɩɢɬеɥɶ ɜɵɩɨɥɧɹɟɬɫɹ ɩɨ-ɪɚɡɧɨɦɭ. Еɝɨ ɡɚɳɢɬ-

ɧɚɹ (ɜɪɟɦɹɬɨɤɨɜɚɹ) ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɮɨɪɦɢɪɭɟɬɫɹ ɢɡ ɨɬɞɟɥɶɧɵɯ ɫɬɭɩɟɧɟɣ 

ɬɪɟɯɫɬɭɩɟɧчɚɬɨɣ ɡɚɳɢɬɵ. ɉерваɹ ɫɬɭɩеɧɶ – ɬɨɤɨɜɚɹ ɨɬɫɟчɤɚ ɛɟɡ ɜɵ-

ɞɟɪɠɤɢ ɜɪɟɦɟɧɢ, вɬɨраɹ ɫɬɭɩеɧɶ – ɬɨɤɨɜɚɹ ɨɬɫɟчɤɚ ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟ-
ɦɟɧɢ, ɬреɬɶɹ ɫɬɭɩеɧɶ – ɦɚɤɫɢɦɚɥɶɧɚɹ ɬɨɤɨɜɚɹ ɡɚɳɢɬɚ ɢɥɢ ɬɟɩɥɨɜɚɹ 
ɡɚɳɢɬɚ. Ɍɨɤɨɜɵɟ ɨɬɫɟчɤɢ ɢ ɦɚɤɫɢɦɚɥɶɧɚɹ ɬɨɤɨɜɚɹ ɡɚɳɢɬɚ ɜɵɩɨɥɧɹɸɬɫɹ 
ɢɥɢ ɧɚ ɛɚɡɟ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɵɯ ɪɟɥɟ (ɪɚɫɰɟɩɢɬɟɥɶ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɵɣ) 

ɢɥɢ ɧɚ ɨɫɧɨɜɟ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɩɨɥɭɩɪɨɜɨɞɧɢɤɨɜɵɯ ɷɥɟɦɟɧɬɨɜ (ɪɚɫɰɟɩɢ-

ɬɟɥɶ ɩɨɥɭɩɪɨɜɨɞɧɢɤɨɜɵɣ). Ⱦɥɹ ɜɵɩɨɥɧɟɧɢɹ ɬɟɩɥɨɜɨɣ ɡɚɳɢɬɵ ɢɫɩɨɥɶɡɭ-
ɟɬɫɹ ɬɟɪɦɨɛɢɦɟɬɚɥɥɢчɟɫɤɢɣ ɷɥɟɦɟɧɬ (ɬɟɩɥɨɜɨɣ ɪɚɫɰɟɩɢɬɟɥɶ), ɡɚɳɢɬɚ 
ɢɦɟɟɬ ɡɚɜɢɫɢɦɭɸ ɨɬ ɬɨɤɚ ɜɵɞɟɪɠɤɭ ɜɪɟɦɟɧɢ. ɇɚ ɨɫɧɨɜɟ ɩɨɥɭɩɪɨɜɨɞɧɢ-

ɤɨɜɨɝɨ ɪɚɫɰɟɩɢɬɟɥɹ ɜɵɩɨɥɧɹɟɬɫɹ ɦɚɤɫɢɦɚɥɶɧɚɹ ɬɨɤɨɜɚɹ ɡɚɳɢɬɚ ɫ ɡɚɜɢ-

ɫɢɦɨɣ ɢ ɧɟɡɚɜɢɫɢɦɨɣ ɨɬ ɬɨɤɚ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ. ɉɨɥɭɩɪɨɜɨɞɧɢɤɨɜɵɣ 

ɪɚɫɰɟɩɢɬɟɥɶ ɜ ɭɫɥɨɜɢɹɯ ɷɤɫɩɥɭɚɬɚɰɢɢ ɞɨɩɭɫɤɚɟɬ ɪɟɝɭɥɢɪɨɜɤɭ: • ɧɨɦɢɧɚɥɶɧɨɝɨ ɬɨɤɚ ɪɚɫɰɟɩɢɬɟɥɹ; • ɬɨɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ ɨɬɫɟчɤɢ; • ɜɪɟɦɟɧɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɦɚɤɫɢɦɚɥɶɧɨɣ ɬɨɤɨɜɨɣ ɡɚɳɢɬɵ; 
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• ɜɪɟɦɟɧɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɜɬɨɪɨɣ ɫɬɭɩɟɧɢ ɡɚɳɢɬɵ. 

Ɍɟɩɥɨɜɨɣ ɪɚɫɰɟɩɢɬɟɥɶ ɢ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɵɣ ɪɚɫɰɟɩɢɬɟɥɶ ɩɟɪɜɨɣ ɫɬɭɩɟɧɢ 

ɡɚɳɢɬɵ ɜ ɭɫɥɨɜɢɹɯ ɷɤɫɩɥɭɚɬɚɰɢɢ ɧɟ ɪɟɝɭɥɢɪɭɸɬɫɹ. Ɉɧɢ ɧɚɫɬɪɚɢɜɚɸɬɫɹ 
ɧɚ ɨɩɪɟɞɟɥɟɧɧɭɸ ɭɫɬɚɜɤɭ ɩɨ ɬɨɤɭ ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɪɟɞɩɪɢɹɬɢɟɦ-

ɢɡɝɨɬɨɜɢɬɟɥɟɦ. 

ȼ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɫɟɪɢɢ ɜɵɤɥɸчɚɬɟɥɹ ɩɨɥɭɩɪɨɜɨɞɧɢɤɨɜɵɟ ɪɚɫɰɟɩɢ-

ɬɟɥɢ ɢɦɟɸɬ ɩɨɝɪɟɲɧɨɫɬɢ ɜ ɬɨɤɟ ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɟɪɜɨɣ ɫɬɭɩɟɧɢ 

, ɜ ɬɨɤɟ ɫɪɚɛɚɬɵɜɚɧɢɹ ɬɪɟɬɶɟɣ ɫɬɭɩɟɧɢ , ɜɨ 
ɜɪɟɦɟɧɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɜɬɨɪɨɣ ɫɬɭɩɟɧɢ ±0,02 ɫ. ɉɨɝɪɟɲɧɨɫɬɶ ɜ ɬɨɤɟ ɫɪɚɛɚ-
ɬɵɜɚɧɢɹ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɨɝɨ ɪɚɫɰɟɩɢɬɟɥɹ  ɧɟ ɩɪɟɜɵɲɚɟɬ . 

( %3520I
ɫ.ɡ −±I ) )( %3515III

ɫ.ɡ −±I

I
ɫ.ɡI ( )%3520 −±

Ɇɚɤɫɢɦɚɥɶɧɵɣ ɪɚɫɰɟɩɢɬɟɥɶ ɜɤɥɸчɚɟɬɫɹ ɧɚ ɩɨɥɧɵɟ ɮɚɡɧɵɟ ɬɨɤɢ. ɍ 

ɧɟɤɨɬɨɪɵɯ ɜɵɤɥɸчɚɬɟɥɟɣ ɢɦɟɟɬɫɹ ɢ ɫɩɟɰɢɚɥɶɧɚɹ ɬɨɤɨɜɚɹ ɡɚɳɢɬɚ ɨɬ ɨɞ-

ɧɨɮɚɡɧɵɯ КЗ, ɜɨɡɞɟɣɫɬɜɭɸɳɟɣ ɜɟɥɢчɢɧɨɣ ɤɨɬɨɪɨɣ ɹɜɥɹɟɬɫɹ ɬɨɤ ɧɭɥɟ-
ɜɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ. 

ȼɵɩɭɫɤɚɸɬɫɹ ɚɜɬɨɦɚɬɢчɟɫɤɢɟ ɜɵɤɥɸчɚɬɟɥɢ, ɫɨɞɟɪɠɚɳɢɟ ɫɥɟɞɭɸ-

ɳɢɟ ɫɬɭɩɟɧɢ: • ɜɫɟ ɬɪɢ; • ɩɟɪɜɭɸ ɢ ɬɪɟɬɶɸ; • ɜɬɨɪɭɸ ɢ ɬɪɟɬɶɸ; • ɬɨɥɶɤɨ ɩɟɪɜɭɸ; • ɬɨɥɶɤɨ ɬɪɟɬɶɸ. 

Аɜɬɨɦɚɬɢчɟɫɤɢɟ ɜɵɤɥɸчɚɬɟɥɢ, ɫɨɞɟɪɠɚɳɢɟ ɬɨɤɨɜɭɸ ɨɬɫɟчɤɭ ɫ ɜɵ-

ɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ (ɜɬɨɪɚɹ ɫɬɭɩɟɧɶ), ɧɚɡɵɜɚɸɬɫɹ ɫɟɥɟɤɬɢɜɧɵɦɢ.  

Ɋɚɡɥɢчɚɸɬ ɧɟɬɨɤɨɨɝɪɚɧɢчɢɜɚɸɳɢɟ ɢ ɬɨɤɨɨɝɪɚɧɢчɢɜɚɸɳɢɟ ɜɵɤɥɸ-

чɚɬɟɥɢ. ɉɨɫɥɟɞɧɢɟ ɨɝɪɚɧɢчɢɜɚɸɬ ɬɨɤ КЗ ɩɪɢ ɨɬɤɥɸчɟɧɢɢ ɜɵɤɥɸчɚɬɟɥɹ 
ɛɥɚɝɨɞɚɪɹ ɛɵɫɬɪɨɦɭ ɜɜɟɞɟɧɢɸ ɜ ɰɟɩɶ ɞɨɩɨɥɧɢɬɟɥɶɧɨɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ 
ɷɥɟɤɬɪɢчɤɨɣ ɞɭɝɢ, ɜɨɡɧɢɤɚɸɳɟɣ ɦɟɠɞɭ ɪɚɡɦɵɤɚɸɳɢɦɢɫɹ ɤɨɧɬɚɤɬɚɦɢ 

ɢɥɢ ɨɛɪɚɡɭɸɳɟɣɫɹ ɜ ɫɩɟɰɢɚɥɶɧɵɯ ɷɥɟɦɟɧɬɚɯ. Кɨɧɫɬɪɭɤɰɢɢ ɢ ɭɫɥɨɜɢɹ 
ɪɚɛɨɬɵ ɬɚɤɢɯ ɜɵɤɥɸчɚɬɟɥɟɣ ɩɨɞɪɨɛɧɨ ɢɡɥɨɠɟɧɵ ɜ [2]. ɉɪɢ ɩɪɢɦɟɧɟɧɢɢ 

ɧɟɬɨɤɨɨɝɪɚɧɢчɢɜɚɸɳɢɯ ɜɵɤɥɸчɚɬɟɥɟɣ ɬɨɤ КЗ ɜ ɰɟɩɢ ɞɨɫɬɢɝɚɟɬ ɦɚɤɫɢ-

ɦɚɥɶɧɨ ɨɠɢɞɚɟɦɨɝɨ ɡɧɚчɟɧɢɹ. 
ȼɵɤɥɸчɚɬɟɥɶ ɪɚɫɫчɢɬɚɧ ɧɚ ɤɨɦɦɭɬɚɰɢɸ ɩɪɟɞɟɥɶɧɨ ɨɬɤɥɸчɚɟɦɵɯ ɢ 

ɜɤɥɸчɚɟɦɵɯ ɬɨɤɨɜ ɜ ɰɢɤɥɟ ɨɩɟɪɚɰɢɣ Ɉ−ɉ−ȼɈ−ɉ−ȼɈ ɩɪɢ ɧɨɦɢɧɚɥɶɧɨɦ 

ɧɚɩɪɹɠɟɧɢɢ. Зɞɟɫɶ Ɉ – ɨɬɤɥɸчɟɧɢɟ, ɉ – ɩɚɭɡɚ (≤ 180 ɫ), ȼɈ – ɜɤɥɸчɟ-
ɧɢɟ, ɨɬɤɥɸчɟɧɢɟ. 

Ɉɫɧɨɜɧɵɟ ɷɥɟɦɟɧɬɵ ɚɜɬɨɦɚɬɚ: ɤɨɧɬɚɤɬɵ ɫ ɞɭɝɨɝɚɫɢɬɟɥɶɧɨɣ ɫɢɫɬɟ-
ɦɨɣ, ɩɪɢɜɨɞ, ɦɟɯɚɧɢɡɦ ɫɜɨɛɨɞɧɨɝɨ ɪɚɫɰɟɩɥɟɧɢɹ, ɪɚɫɰɟɩɢɬɟɥɢ, ɜɫɩɨɦɨ-
ɝɚɬɟɥɶɧɵɟ ɤɨɧɬɚɤɬɵ.  

Аɜɬɨɦɚɬ ɦɨɠɟɬ ɢɦɟɬɶ ɨɞɢɧ ɢɥɢ ɧɟɫɤɨɥɶɤɨ ɪɚɫɰɟɩɢɬɟɥɟɣ. 

 7



1.2. Вɡаимоɞеɣɫɬвие меɠɞɭ оɫɧовɧыми ɷлемеɧɬами авɬомаɬичеɫɤих 
выɤлючаɬелеɣ 

 

ɉɪɢɧɰɢɩɢɚɥɶɧɚɹ ɫɯɟɦɚ ɚɜɬɨɦɚɬɢчɟɫɤɨɝɨ ɜɵɤɥɸчɚɬɟɥɹ ɩɪɢɜɟɞɟɧɚ 
ɧɚ ɪɢɫ. 1.1. 
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Ɋɢɫ. 1.1. ɉрɢɧцɢɩɢаɥɶɧаɹ ɫɯеɦа авɬɨɦаɬɢɱеɫɤɨɝɨ выɤɥɸɱаɬеɥɹ: 
1 – ɷɥеɤɬрɨɦаɝɧɢɬɧый ɩрɢвɨɞ;    12 – ɝɢɛɤаɹ ɫвɹɡɶ; 
2 – рɭɱɧɨй ɩрɢвɨɞ;      13 – ɧеɫɭщаɹ ɞеɬаɥɶ; 
3 – рыɱаɝɢ;       14 – ɡащеɥɤа; 
4 – ɨɬɤɥɸɱаɸщаɹ ɩрɭɠɢɧа;    15 – ɡɭɛцы; 

5, 11 – ɝɥавɧые ɤɨɧɬаɤɬы;    16 – ɩрɭɠɢɧа; 
6, 10 – ɤɨɧɬаɤɬɧые ɩрɭɠɢɧы;    17 – ɦаɤɫɢɦаɥɶɧый раɫцеɩɢɬеɥɶ; 
7 – ɞɭɝɨɝаɫɢɬеɥɶɧые ɤɨɧɬаɤɬы;   18 – ɦɢɧɢɦаɥɶɧый раɫцеɩɢɬеɥɶ 
8 – ɞɭɝɨɝаɫɢɬеɥɶɧаɹ ɤаɦера; 
9 – ɷɥеɤɬрɨɞɢɧаɦɢɱеɫɤɢе ɤɨɦɩеɧɫаɬɨры; 
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Кɨɧɬаɤɬɧаɹ ɫɢɫɬеɦа ɜɵɤɥɸчɚɬɟɥɟɣ ɧɚ ɛɨɥɶɲɢɟ ɬɨɤɢ – ɞɜɭɯɫɬɭ-
ɩɟɧчɚɬɚɹ, ɫɨɫɬɨɢɬ ɢɡ ɝɥɚɜɧɵɯ 5, 11 ɢ ɞɭɝɨɝɚɫɢɬɟɥɶɧɵɯ ɤɨɧɬɚɤɬɨɜ 7. 

Ƚɥɚɜɧɵɟ ɤɨɧɬɚɤɬɵ ɞɨɥɠɧɵ ɢɦɟɬɶ ɦɚɥɨɟ ɩɟɪɟɯɨɞɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ, ɬɚɤ 
ɤɚɤ ɩɨ ɧɢɦ ɩɪɨɯɨɞɢɬ ɨɫɧɨɜɧɨɣ ɬɨɤ. Ɉɛɵчɧɨ ɷɬɨ ɦɚɫɫɢɜɧɵɟ ɦɟɞɧɵɟ ɤɨɧ-

ɬɚɤɬɵ ɫ ɫɟɪɟɛɪɹɧɵɦɢ ɧɚɤɥɚɞɤɚɦɢ ɧɚ ɧɟɩɨɞɜɢɠɧɵɯ ɤɨɧɬɚɤɬɚɯ ɢ ɦɟɬɚɥ-
ɥɨɤɟɪɚɦɢчɟɫɤɢɦɢ ɧɚɤɥɚɞɤɚɦɢ ɧɚ ɩɨɞɜɢɠɧɵɯ ɤɨɧɬɚɤɬɚɯ. Ⱦɭɝɨɝɚɫɢɬɟɥɶ-
ɧɵɟ ɤɨɧɬɚɤɬɵ 7 ɡɚɦɵɤɚɸɬ ɢ ɪɚɡɦɵɤɚɸɬ ɰɟɩɶ, ɨɧɢ ɞɨɥɠɧɵ ɛɵɬɶ ɭɫɬɨɣ-

чɢɜɵ ɤ ɜɨɡɧɢɤɚɸɳɟɣ ɞɭɝɟ, ɩɨɜɟɪɯɧɨɫɬɶ ɷɬɢɯ ɤɨɧɬɚɤɬɨɜ ɦɟɬɚɥɥɨɤɟɪɚɦɢ-

чɟɫɤɚɹ. 
ɉɪɢ ɧɨɦɢɧɚɥɶɧɵɯ ɬɨɤɚɯ ɞɨ 630 А ɤɨɧɬɚɤɬɧɚɹ ɫɢɫɬɟɦɚ ɨɞɧɨɫɬɭɩɟɧ-

чɚɬɚɹ, ɬɨ ɟɫɬɶ ɤɨɧɬɚɤɬɵ ɜɵɩɨɥɧɹɸɬ ɪɨɥɶ ɝɥɚɜɧɵɯ ɢ ɞɭɝɨɝɚɫɢɬɟɥɶɧɵɯ. 
ɇɚ ɪɢɫ. 1.1 ɜɵɤɥɸчɚɬɟɥɶ ɩɨɤɚɡɚɧ ɜ ɨɬɤɥɸчɟɧɧɨɦ ɩɨɥɨɠɟɧɢɢ. Ⱦɥɹ 

ɟɝɨ ɜɤɥɸчɟɧɢɹ ɜɪɚɳɚɸɬ ɪɭɤɨɹɬɤɭ 2 ɢɥɢ ɩɨɞɚɸɬ ɧɚɩɪɹɠɟɧɢɟ ɧɚ ɷɥеɤ-
ɬрɨɦаɝɧɢɬɧый ɩрɢвɨɞ 1 (YА). ȼɨɡɧɢɤɚɸɳɟɟ ɭɫɢɥɢɟ ɩɟɪɟɦɟɳɚɟɬ ɪɵчɚɝɢ 

3 ɜɩɪɚɜɨ, ɩɪɢ ɷɬɨɦ ɩɨɜɨɪɚчɢɜɚɟɬɫɹ ɧɟɫɭɳɚɹ ɞɟɬɚɥɶ 13, ɡɚɦɵɤɚɸɬɫɹ ɫɧɚ-
чɚɥɚ ɞɭɝɨɝɚɫɢɬɟɥɶɧɵɟ ɤɨɧɬɚɤɬɵ 7 ɢ ɫɨɡɞɚɟɬɫɹ ɰɟɩɶ ɬɨɤɚ чɟɪɟɡ ɷɬɢ ɤɨɧ-

ɬɚɤɬɵ ɢ ɝɢɛɤɭɸ ɫɜɹɡɶ 12, ɚ ɡɚɬɟɦ ɝɥɚɜɧɵɟ ɤɨɧɬɚɤɬɵ 5, 11. ɉɨɫɥɟ ɡɚɜɟɪ-
ɲɟɧɢɹ ɨɩɟɪɚɰɢɢ ɜɵɤɥɸчɚɬɟɥɶ ɭɞɟɪɠɢɜɚɟɬɫɹ ɜɨ ɜɤɥɸчɟɧɧɨɦ ɩɨɥɨɠɟɧɢɢ 

ɡɚɳɟɥɤɨɣ 14 ɫ ɡɭɛɰɚɦɢ 15 ɢ ɩɪɭɠɢɧɨɣ 16. 

Ɉɬɤɥɸчɚɸɬ ɜɵɤɥɸчɚɬɟɥɶ ɪɭɤɨɹɬɤɨɣ 2, ɩɪɢɜɨɞɨɦ 1 ɢɥɢ ɚɜɬɨɦɚɬɢчɟ-
ɫɤɢ ɩɪɢ ɫɪɚɛɚɬɵɜɚɧɢɢ ɪɚɫɰɟɩɢɬɟɥɟɣ. 

Маɤɫɢɦаɥɶɧый раɫцеɩɢɬеɥɶ 17 ɫɪɚɛɚɬɵɜɚɟɬ ɩɪɢ ɩɪɨɬɟɤɚɧɢɢ ɩɨ ɟɝɨ 
ɨɛɦɨɬɤɟ YAT1 ɬɨɤɚ КЗ. ɋɨɡɞɚɟɬɫɹ ɭɫɢɥɢɟ, ɩɪɟɨɞɨɥɟɜɚɸɳɟɟ ɧɚɬɹɠɟɧɢɟ Ɋ 

ɩɪɭɠɢɧɵ 16, ɪɵчɚɝɢ 3 ɩɟɪɟɯɨɞɹɬ ɜɜɟɪɯ ɡɚ ɦɟɪɬɜɭɸ ɬɨчɤɭ, ɜ ɪɟɡɭɥɶɬɚɬɟ 
чɟɝɨ ɚɜɬɨɦɚɬɢчɟɫɤɢɣ ɜɵɤɥɸчɚɬɟɥɶ ɨɬɤɥɸчɚɟɬɫɹ ɩɨɞ ɞɟɣɫɬɜɢɟɦ ɨɬɤɥɸ-

чɚɸɳɟɣ ɩɪɭɠɢɧɵ 4. Эɬɨɬ ɠɟ ɪɚɫɰɟɩɢɬɟɥɶ ɜɵɩɨɥɧɹɟɬ ɮɭɧɤɰɢɢ ɧеɡавɢ-
ɫɢɦɨɝɨ раɫцеɩɢɬеɥɹ. Еɫɥɢ ɧɚ ɧɢɠɧɸɸ ɨɛɦɨɬɤɭ YAT2 ɩɨɞɚɬɶ ɧɚɩɪɹɠɟ-
ɧɢɟ ɤɧɨɩɤɨɣ SB, ɨɧ ɫɪɚɛɚɬɵɜɚɟɬ ɢ ɨɫɭɳɟɫɬɜɥɹɟɬ ɞɢɫɬɚɧɰɢɨɧɧɨɟ ɨɬɤɥɸ-

чɟɧɢɟ. 
ɉɪɢ ɫɧɢɠɟɧɢɢ ɢɥɢ ɢɫчɟɡɧɨɜɟɧɢɢ ɧɚɩɪɹɠɟɧɢɹ ɫɪɚɛɚɬɵɜɚɟɬ ɦɢɧɢ-

ɦаɥɶɧый раɫцеɩɢɬеɥɶ 18 ɢ ɬɚɤɠɟ ɨɬɤɥɸчɚɟɬɫɹ ɚɜɬɨɦɚɬɢчɟɫɤɢɣ ɜɵɤɥɸ-

чɚɬɟɥɶ. 
ɉɪɢ ɨɬɤɥɸчɟɧɢɢ ɫɧɚчɚɥɚ ɪɚɡɦɵɤɚɸɬɫɹ ɝɥɚɜɧɵɟ ɤɨɧɬɚɤɬɵ ɢ ɜɟɫɶ 

ɬɨɤ ɩɟɪɟɯɨɞɢɬ ɧɚ ɞɭɝɨɝɚɫɢɬɟɥɶɧɵɟ ɤɨɧɬɚɤɬɵ. ɇɚ ɝɥɚɜɧɵɯ ɤɨɧɬɚɤɬɚɯ ɞɭɝɚ 
ɧɟ ɨɛɪɚɡɭɟɬɫɹ. 

Ⱦɭɝɨɝɚɫɢɬɟɥɶɧɵɟ ɤɨɧɬɚɤɬɵ 7 ɪɚɡɦɵɤɚɸɬɫɹ, ɤɨɝɞɚ ɝɥɚɜɧɵɟ ɧɚɯɨɞɹɬ-
ɫɹ ɧɚ ɞɨɫɬɚɬɨчɧɨɦ ɪɚɫɫɬɨɹɧɢɢ. Ɇɟɠɞɭ ɞɭɝɨɝɚɫɢɬɟɥɶɧɵɦɢ ɤɨɧɬɚɤɬɚɦɢ 

ɨɛɪɚɡɭɟɬɫɹ ɞɭɝɚ, ɤɨɬɨɪɚɹ ɜɵɞɭɜɚɟɬɫɹ ɜɜɟɪɯ ɜ ɞɭɝɨɝаɫɢɬеɥɶɧɭɸ ɤаɦерɭ 8, 

ɝɞɟ ɢ ɝɚɫɢɬɫɹ. 
Ⱦɭɝɨɝɚɫɢɬɟɥɶɧɵɟ ɤɚɦɟɪɵ ɜɵɩɨɥɧɹɸɬɫɹ ɫɨ ɫɬɚɥɶɧɵɦɢ ɩɥɚɫɬɢɧɚɦɢ 

(ɷɮɮɟɤɬ ɞɟɥɟɧɢɹ ɞɥɢɧɧɨɣ ɞɭɝɢ ɧɚ ɤɨɪɨɬɤɢɟ) ɢ ɥɚɛɢɪɢɧɬɧɨ-ɳɟɥɟɜɵɦɢ 
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(ɷɮɮɟɤɬ ɝɚɲɟɧɢɹ ɞɭɝɢ ɜ ɭɡɤɨɣ ɳɟɥɢ). ȼɬɹɝɢɜɚɧɢɟ ɞɭɝɢ ɜ ɤɚɦɟɪɭ ɨɫɭɳɟ-
ɫɬɜɥɹɟɬɫɹ ɦɚɝɧɢɬɧɵɦ ɞɭɬɶɟɦ. Ɇɚɬɟɪɢɚɥ ɤɚɦɟɪɵ ɞɨɥɠɟɧ ɨɛɥɚɞɚɬɶ ɜɵɫɨ-
ɤɨɣ ɞɭɝɨɫɬɨɣɤɨɫɬɶɸ.  

ɉɪɢ ɩɪɨɬɟɤɚɧɢɢ ɬɨɤɚ КЗ чɟɪɟɡ ɜɤɥɸчɟɧɧɵɣ ɚɜɬɨɦɚɬɢчɟɫɤɢɣ ɜɵ-

ɤɥɸчɚɬɟɥɶ ɦɟɠɞɭ ɤɨɧɬɚɤɬɚɦɢ ɜɨɡɧɢɤɚɸɬ ɡɧɚчɢɬɟɥɶɧɵɟ ɷɥɟɤɬɪɨɞɢɧɚɦɢ-

чɟɫɤɢɟ ɫɢɥɵ, ɩɪɟɜɵɲɚɸɳɢɟ ɫɢɥɵ ɤɨɧɬɚɤɬɧɵɯ ɩɪɭɠɢɧ 6 ɢ 10, ɤɨɬɨɪɵɟ 
ɦɨɝɭɬ ɨɬɨɪɜɚɬɶ ɨɞɢɧ ɤɨɧɬɚɤɬ ɨɬ ɞɪɭɝɨɝɨ, ɚ ɨɛɪɚɡɨɜɚɜɲɚɹɫɹ ɞɭɝɚ ɦɨɠɟɬ 
ɫɜɚɪɢɬɶ ɢɯ. Чɬɨɛɵ ɢɡɛɟɠɚɬɶ ɫɚɦɨɩɪɨɢɡɜɨɥɶɧɨɝɨ ɨɬɤɥɸчɟɧɢɹ, ɩɪɢɦɟɧɹ-
ɸɬ ɷɥɟɤɬɪɨɞɢɧɚɦɢчɟɫɤɢɟ ɤɨɦɩɟɧɫɚɬɨɪɵ ɜ ɜɢɞɟ ɲɢɧɨɤ 9, ɢɡɨɝɧɭɬɵɯ ɩɟɬ-
ɥɟɣ. Ɍɨɤɢ ɜ ɲɢɧɤɚɯ 9 ɢɦɟɸɬ ɪɚɡɧɨɟ ɧɚɩɪɚɜɥɟɧɢɟ, чɬɨ ɫɨɡɞɚɟɬ ɷɥɟɤɬɪɨ-
ɞɢɧɚɦɢчɟɫɤɭɸ ɫɢɥɭ, ɭɜɟɥɢчɢɜɚɸɳɭɸ ɧɚɠɚɬɢɟ ɜ ɤɨɧɬɚɤɬɚɯ. 

Ɋɵчɚɝɢ 3 ɜɵɩɨɥɧɹɸɬ ɪɨɥɶ ɦеɯаɧɢɡɦа ɫвɨɛɨɞɧɨɝɨ раɫцеɩɥеɧɢɹ, ɤɨ-
ɬɨɪɵɣ ɨɛɟɫɩɟчɢɜɚɟɬ ɨɬɤɥɸчɟɧɢɟ ɚɜɬɨɦɚɬɢчɟɫɤɨɝɨ ɜɵɤɥɸчɚɬɟɥɹ ɜ ɥɸɛɨɣ 

ɦɨɦɟɧɬ ɜɪɟɦɟɧɢ, ɜ ɬɨɦ чɢɫɥɟ ɩɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɢ ɜ ɩɪɨɰɟɫɫɟ ɜɤɥɸчɟ-
ɧɢɹ. Еɫɥɢ ɜɵɤɥɸчɚɬɟɥɶ ɜɤɥɸчɚɟɬɫɹ ɧɚ ɫɭɳɟɫɬɜɭɸɳɟɟ КЗ, ɬɨ ɦɚɤɫɢ-

ɦɚɥɶɧɵɣ ɪɚɫɰɟɩɢɬɟɥɶ 17 ɫɪɚɛɚɬɵɜɚɟɬ ɢ ɩɟɪɟɜɨɞɢɬ ɪɵчɚɝɢ 3 ɜɜɟɪɯ ɡɚ 
ɦɟɪɬɜɭɸ ɬɨчɤɭ, ɧɚɪɭɲɚɹ ɫɜɹɡɶ ɩɪɢɜɨɞɚ 1 (ɢɥɢ 2) ɫ ɩɨɞɜɢɠɧɨɣ ɫɢɫɬɟɦɨɣ 

ɚɜɬɨɦɚɬɢчɟɫɤɨɝɨ ɜɵɤɥɸчɚɬɟɥɹ, ɤɨɬɨɪɵɣ ɨɬɤɥɸчɚɟɬɫɹ ɩɪɭɠɢɧɨɣ 4, ɧɟ-
ɫɦɨɬɪɹ ɧɚ ɬɨ чɬɨ ɩɪɢɜɨɞɨɦ ɛɭɞɟɬ ɩɟɪɟɞɚɜɚɬɶɫɹ ɭɫɢɥɢɟ ɧɚ ɜɤɥɸчɟɧɢɟ. ȼ 

ɪɟɚɥɶɧɵɯ ɚɜɬɨɦɚɬɢчɟɫɤɢɯ ɜɵɤɥɸчɚɬɟɥɹɯ ɦɟɯɚɧɢɡɦ ɫɜɨɛɨɞɧɨɝɨ ɪɚɫɰɟɩ-

ɥɟɧɢɹ ɢɦɟɟɬ ɛɨɥɟɟ ɫɥɨɠɧɨɟ ɭɫɬɪɨɣɫɬɜɨ. 
Защɢɬɧаɹ ɯараɤɬерɢɫɬɢɤа ɚɜɬɨɦɚɬɢчɟɫɤɨɝɨ ɜɵɤɥɸчɚɬɟɥɹ ɩɪɢɜɟ-

ɞɟɧɚ ɧɚ ɪɢɫ. 1.2. Ɇɚɤɫɢɦɚɥɶɧɵɟ ɪɚɫɰɟɩɢɬɟɥɢ ɢɦɟɸɬ ɨɛɪɚɬɧɨɡɚɜɢɫɢɦɭɸ 

ɨɬ ɬɨɤɚ ɜɵɞɟɪɠɤɭ ɜɪɟɦɟɧɢ ɩɪɢ ɩɟɪɟɝɪɭɡɤɚɯ (ɭчɚɫɬɨɤ ab) ɢ ɧɟɡɚɜɢɫɢɦɭɸ 

ɜɵɞɟɪɠɤɭ  ɜɪɟɦɟɧɢ  ɩɪɢ  ɬɨɤɚɯ  КЗ  (cd). ɍɫɬɚɜɤɚ ɩɨ ɬɨɤɭ ɪɟɝɭɥɢɪɭɟɬɫɹ ɜ  
 

 

а200

t, ɫ

b

c d

I I/ ɧɨɦ3 10−0,8 1,25−
0,25 0,7−4 16−
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Ɋɢɫ. 1.2. ɉрɢɦер ɡащɢɬɧɨй ɯараɤɬерɢɫɬɢɤɢ авɬɨɦаɬɢɱеɫɤɨɝɨ выɤɥɸɱаɬеɥɹ 

ɡɨɧɟ ɩɟɪɟɝɪɭɡɤɢ ɢ ɜ ɡɨɧɟ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ (ɨɬɫɟчɤɚ). ȼɪɟɦɹ ɫɪɚɛɚ-
ɬɵɜɚɧɢɹ ɪɟɝɭɥɢɪɭɟɬɫɹ ɩɪɢ ɧɨɦɢɧɚɥɶɧɨɦ ɬɨɤɟ Iɧɨɦ, ɩɪɢ (3–10)⋅Iɧɨɦ ɢ ɩɪɢ 

ɬɨɤɟ КЗ. ȼ ɚɜɬɨɦɚɬɢчɟɫɤɢɯ ɜɵɤɥɸчɚɬɟɥɹɯ ɫ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɵɦɢ ɪɚɫɰɟ-
ɩɢɬɟɥɹɦɢ ɜɵɞɟɪɠɤɚ ɜɪɟɦɟɧɢ ɜ ɧɟɡɚɜɢɫɢɦɨɣ ɨɬ ɬɨɤɚ чɚɫɬɢ ɯɚɪɚɤɬɟɪɢɫɬɢ-

ɤɢ ɞɨɫɬɢɝɚɟɬɫɹ ɡɚ ɫчɟɬ чɚɫɨɜɨɝɨ ɚɧɤɟɪɧɨɝɨ ɦɟɯɚɧɢɡɦɚ, ɜ ɡɚɜɢɫɢɦɨɣ – ɨɬ 
ɫɢɥɵ ɩɪɢɬɹɠɟɧɢɹ ɹɤɨɪɹ ɷɥɟɤɬɪɨɦɚɝɧɢɬɚ ɤ ɫɟɪɞɟчɧɢɤɭ. 

Аɜɬɨɦɚɬɢчɟɫɤɢɟ ɜɵɤɥɸчɚɬɟɥɢ ɫ ɛɢɦɟɬɚɥɥɢчɟɫɤɢɦɢ ɪɚɫɰɟɩɢɬɟɥɹɦɢ 

ɨɛɟɫɩɟчɢɜɚɸɬ ɨɛɪɚɬɧɨɡɚɜɢɫɢɦɭɸ ɯɚɪɚɤɬɟɪɢɫɬɢɤɭ ɩɪɢ ɩɟɪɟɝɪɭɡɤɚɯ. Ⱦɥɹ 
ɡɚɳɢɬɵ ɨɬ КЗ ɜ ɬɚɤɢɯ ɜɵɤɥɸчɚɬɟɥɹɯ ɢɫɩɨɥɶɡɭɸɬɫɹ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɵɟ 
ɪɚɫɰɟɩɢɬɟɥɢ ɦɝɧɨɜɟɧɧɨɝɨ ɞɟɣɫɬɜɢɹ. 

ȼ ɜɵɤɥɸчɚɬɟɥɹɯ ɩɪɢɦɟɧɹɸɬɫɹ ɢ ɩɨɥɭɩɪɨɜɨɞɧɢɤɨɜɵɟ ɪɚɫɰɟɩɢɬɟɥɢ. 

Ɉɧɢ ɨɛɟɫɩɟчɢɜɚɸɬ ɛɨɥɟɟ ɜɵɫɨɤɭɸ ɬɨчɧɨɫɬɶ ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɨ ɬɨɤɭ ɢ 

ɜɪɟɦɟɧɢ. ɋɬɪɭɤɬɭɪɧɚɹ ɫɯɟɦɚ ɬɚɤɨɝɨ ɪɚɫɰɟɩɢɬɟɥɹ ɩɨɤɚɡɚɧɚ ɧɚ ɪɢɫ. 1.3. 

Ȼɥɨɤ 1 ɢɡɦɟɪɹɟɬ ɬɨɤ ɡɚɳɢɳɚɟɦɨɣ ɫɟɬɢ. ȼ ɫɟɬɢ ɩɟɪɟɦɟɧɧɨɝɨ ɬɨɤɚ ɜ ɤɚчɟ-
ɫɬɜɟ ɛɥɨɤɨɜ 1 ɩɪɢɦɟɧɹɸɬ ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ ɬɨɤɚ, ɚ ɜ ɫɟɬɢ ɩɨɫɬɨɹɧɧɨɝɨ 
ɬɨɤɚ – ɦɚɝɧɢɬɧɵɟ ɭɫɢɥɢɬɟɥɢ. Ȼɥɨɤ 2 ɚɧɚɥɢɡɢɪɭɟɬ ɫɢɝɧɚɥ ɨɬ ɛɥɨɤɚ 1. Еɫ-
ɥɢ ɷɬɨɬ ɫɢɝɧɚɥ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɬɨɤɭ ɩɟɪɟɝɪɭɡɤɢ, ɬɨ ɢɡ ɛɥɨɤɚ 2 ɩɨɫɬɭɩɚɟɬ 
ɫɢɝɧɚɥ ɜ ɛɥɨɤ 3, ɤɨɬɨɪɵɣ ɡɚɩɭɫɤɚɟɬ ɩɨɥɭɩɪɨɜɨɞɧɢɤɨɜɨɟ ɪɟɥɟ 4, ɫɨɡɞɚɸ-

ɳɟɟ ɡɚɜɢɫɢɦɭɸ ɨɬ ɬɨɤɚ ɜɵɞɟɪɠɤɭ ɜɪɟɦɟɧɢ (ɭчɚɫɬɨɤ ab ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ 

ɩɨ ɪɢɫ. 1.2). 

1

1

1

2

3 4

5

6

А

7

В С ɧɚ YAT2

 

Ɋɢɫ. 1.3. Сɬрɭɤɬɭрɧаɹ ɫɯеɦа ɩɨɥɭɩрɨвɨɞɧɢɤɨвɨɝɨ раɫцеɩɢɬеɥɹ 

ɉɪɢ ɬɨɤɟ КЗ ɫɢɝɧɚɥ ɫ ɛɥɨɤɚ 2 ɞɨɫɬɚɬɨчɟɧ ɞɥɹ ɡɚɩɭɫɤɚ ɛɥɨɤɚ 7, ɤɨɬɨ-
ɪɵɣ ɹɜɥɹɟɬɫɹ ɬɨɤɨɜɨɣ ɨɬɫɟчɤɨɣ. Ȼɥɨɤ 6 ɫɨɡɞɚɟɬ ɜɵɞɟɪɠɤɭ ɜɪɟɦɟɧɢ ɜ ɧɟ-
ɡɚɜɢɫɢɦɨɣ чɚɫɬɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ (ɭчɚɫɬɨɤ cd ɧɚ ɪɢɫ. 1.2). Ȼɥɨɤ 5 ɭɫɢɥɢ-

ɜɚɟɬ ɫɢɝɧɚɥɵ ɨɬ ɛɥɨɤɨɜ 4 ɢ 6 ɢ ɩɨɞɚɟɬ ɢɦɩɭɥɶɫ ɧɚ ɨɬɤɥɸчɚɸɳɭɸ ɤɚ-
ɬɭɲɤɭ ɚɜɬɨɦɚɬɢчɟɫɤɨɝɨ ɜɵɤɥɸчɚɬɟɥɹ YAT2 (ɫɦ. ɪɢɫ. 1.1). 

ɇɚɢɛɨɥɟɟ ɫɨɜɪɟɦɟɧɧɵɦɢ ɹɜɥɹɸɬɫɹ ɚɜɬɨɦɚɬɢчɟɫɤɢɟ ɜɵɤɥɸчɚɬɟɥɢ 

ɫɟɪɢɢ ȼА, ɩɪɟɞɧɚɡɧɚчɟɧɧɵɟ ɞɥɹ ɡɚɦɟɧɵ ɭɫɬɚɪɟɜɲɢɯ ɦɨɞɢɮɢɤɚɰɢɣ А31, 

А37, АЕ, АȼɆ ɢ «Эɥɟɤɬɪɨɧ». Ɉɧɢ ɢɦɟɸɬ ɭɦɟɧɶɲɟɧɧɵɟ ɝɚɛɚɪɢɬɵ, ɫɨ-
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ɜɪɟɦɟɧɧɵɟ ɤɨɧɫɬɪɭɤɬɢɜɧɵɟ ɭɡɥɵ ɢ ɷɥɟɦɟɧɬɵ. Ɋɚɛɨɬɚɸɬ ɜ ɫɟɬɹɯ ɩɨɫɬɨ-
ɹɧɧɨɝɨ ɢ ɩɟɪɟɦɟɧɧɨɝɨ ɬɨɤɚ.  

Ɉɫɧɨɜɧɵɟ ɬɟɯɧɢчɟɫɤɢɟ ɞɚɧɧɵɟ ɧɟɤɨɬɨɪɵɯ ɢɡ ɧɢɯ ɞɚɧɵ ɜ ɬɚɛɥɢɰɟ 
ɉ.1.1 ɢ ɩɨɫɥɟɞɭɸɳɢɯ ɝɥɚɜɚɯ, ɚ ɩɨɞɪɨɛɧɵɟ ɭɫɥɨɜɢɹ ɷɤɫɩɥɭɚɬɚɰɢɢ – ɜ [3]. 

 

1.3. Оɬɤлючеɧие цеɩи ɫ ɬоɤом авɬомаɬичеɫɤими выɤлючаɬелями 

 

ȼ ɜɵɤɥɸчɚɬɟɥɹɯ ɤɥɚɫɫɢчɟɫɤɨɝɨ ɢɫɩɨɥɧɟɧɢɹ ɫɪɚɛɚɬɵɜɚɧɢɟ ɷɥɟɦɟɧ-

ɬɨɜ ɩɪɢ КЗ ɜ ɰɟɩɢ ɩɪɨɢɫɯɨɞɢɬ ɜ ɬɚɤɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ (ɪɢɫ. 1.4): 

t4t3

uɞ

t2t1t0

t01 t12 t23

iɨɠ

iɪ

u
i

i u, 

t

t03 t34

 

Ɋɢɫ. 1.4. ɉрɨцеɫɫ ɢɡɦеɧеɧɢɹ ɬɨɤа ɢ ɧаɩрɹɠеɧɢй вɨ вреɦɹ ɨɬɤɥɸɱеɧɢɹ ɨɞɧɨ-
ɮаɡɧɨй цеɩɢ ɩрɢ КЗ 

• ɜ ɦɨɦɟɧɬ t1, ɤɨɝɞɚ ɬɨɤ КЗ ɞɨɫɬɢɝɚɟɬ ɡɧɚчɟɧɢɹ ɬɨɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ ip 

ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɨɝɨ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɪɚɫɰɟɩɢɬɟɥɹ, ɧɚчɢɧɚɟɬ ɞɜɢ-

ɝɚɬɶɫɹ ɟɝɨ ɹɤɨɪɶ; • ɜ ɦɨɦɟɧɬ t2 ɩɪɨɢɫɯɨɞɢɬ ɫɛɢɜɚɧɢɟ ɡɚɳɟɥɤɢ; • ɜ ɦɨɦɟɧɬ t3 ɧɚчɢɧɚɟɬɫɹ ɪɚɫɯɨɠɞɟɧɢɟ ɤɨɧɬɚɤɬɨɜ ɜɵɤɥɸчɚɬɟɥɹ ɢ 

ɦɟɠɞɭ ɧɢɦɢ ɡɚɠɢɝɚɟɬɫɹ ɷɥɟɤɬɪɢчɟɫɤɚɹ ɞɭɝɚ; • ɜ ɦɨɦɟɧɬ t4 ɩɪɢ ɩɪɨɯɨɠɞɟɧɢɢ ɬɨɤɚ чɟɪɟɡ ɧɭɥɶ ɞɭɝɚ ɝɚɫɧɟɬ. 
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ȼɪɟɦɹ ɞɟɣɫɬɜɢɹ ɜɵɤɥɸчɚɬɟɥɹ ɩɪɢ ɨɬɤɥɸчɟɧɢɢ t03, ɢɥɢ ɜɪɟɦɹ ɨɬ 
ɦɨɦɟɧɬɚ ɜɨɡɧɢɤɧɨɜɟɧɢɹ КЗ t0 ɞɨ ɦɨɦɟɧɬɚ t3, ɤɨɝɞɚ ɧɚчɢɧɚɸɬ ɪɚɫɯɨɞɢɬɶ-
ɫɹ ɤɨɧɬɚɤɬɵ, ɫɤɥɚɞɵɜɚɟɬɫɹ ɢɡ ɜɪɟɦɟɧɢ t01 (ɞɨ ɦɨɦɟɧɬɚ t1 ɞɨɫɬɢɠɟɧɢɹ ɬɨ-
ɤɨɦ КЗ ɡɧɚчɟɧɢɹ iɪ), ɜɵɞɟɪɠɤɢ ɜɪɟɦɟɧɢ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɪɚɫɰɟɩɢɬɟɥɹ t12 

ɢ ɫɨɛɫɬɜɟɧɧɨɝɨ ɜɪɟɦɟɧɢ ɦɟɯɚɧɢɡɦɚ ɨɬɤɥɸчɟɧɢɹ t23. 

ȼ ɤɥɚɫɫɢчɟɫɤɨɦ ɢɫɩɨɥɧɟɧɢɢ ɧɟɜɨɡɦɨɠɧɨ ɩɨɥɭчɢɬɶ ɜɪɟɦɹ ɞɟɣɫɬɜɢɹ 
ɩɪɢ ɨɬɤɥɸчɟɧɢɢ ɦɟɧɶɲɟ 3–5 ɦɫ ɜ ɜɵɤɥɸчɚɬɟɥɹɯ ɫ ɧɨɦɢɧɚɥɶɧɵɦ ɬɨɤɨɦ 

ɞɨ 100 А ɢ 5–10 ɦɫ ɜ ɜɵɤɥɸчɚɬɟɥɹɯ ɫ ɛɨɥɶɲɢɦ ɧɨɦɢɧɚɥɶɧɵɦ ɬɨɤɨɦ. Еɫ-
ɥɢ, ɤɪɨɦɟ ɬɨɝɨ, ɭчɟɫɬɶ ɜɪɟɦɹ ɝɨɪɟɧɢɹ ɞɭɝɢ t34, ɬɨ ɧɚɢɦɟɧɶɲɟɟ ɜɪɟɦɹ ɞɥɢ-

ɬɟɥɶɧɨɫɬɢ ɚɜɚɪɢɢ ɧɟ ɦɨɠɟɬ ɛɵɬɶ ɦɟɧɶɲɟ 10–20 ɦɫ. ȼɫɥɟɞɫɬɜɢɟ ɬɚɤɨɝɨ 
ɡɧɚчɢɬɟɥɶɧɨɝɨ ɡɚɩɚɡɞɵɜɚɧɢɹ ɪɚɡɦɵɤɚɧɢɹ ɤɨɧɬɚɤɬɨɜ ɢ ɡɚɠɢɝɚɧɢɹ ɦɟɠɞɭ 
ɧɢɦɢ ɞɭɝɢ ɨɬɧɨɫɢɬɟɥɶɧɨ ɦɨɦɟɧɬɚ ɜɨɡɧɢɤɧɨɜɟɧɢɹ КЗ ɨɝɪɚɧɢчɢɜɚɸɳɟɟ 
ɞɟɣɫɬɜɢɟ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɞɭɝɢ ɧɚчɢɧɚɟɬ ɩɪɨɹɜɥɹɬɶɫɹ ɜ ɥɭчɲɟɦ ɫɥɭчɚɟ 
ɬɨɥɶɤɨ ɩɪɢ 80–90% ɚɦɩɥɢɬɭɞɵ ɬɨɤɚ КЗ. Ɇɨɠɧɨ ɫчɢɬɚɬɶ, чɬɨ ɞɭɝɚ ɧɟ ɢɝ-
ɪɚɟɬ ɛɨɥɶɲɨɣ ɪɨɥɢ, ɬɟɦ ɛɨɥɟɟ, чɬɨ ɪɨɫɬ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɟɟ ɜ ɧɚчɚɥɶɧɨɣ 

ɮɚɡɟ ɝɚɲɟɧɢɹ ɜ ɤɥɚɫɫɢчɟɫɤɢɯ ɜɵɤɥɸчɚɬɟɥɹɯ ɹɜɥɹɟɬɫɹ ɨɬɧɨɫɢɬɟɥɶɧɨ 
ɦɟɞɥɟɧɧɵɦ. Чɬɨɛɵ ɦɨɠɧɨ ɛɵɥɨ ɝɨɜɨɪɢɬɶ ɨɛ ɷɮɮɟɤɬɢɜɧɨɦ ɨɝɪɚɧɢчɢ-

ɜɚɸɳɟɦ ɞɟɣɫɬɜɢɢ, ɞɭɝɚ ɞɨɥɠɧɚ ɛɵɬɶ ɜɤɥɸчɟɧɚ ɜ ɰɟɩɶ чɟɪɟɡ ɜɪɟɦɹ, ɡɧɚ-
чɢɬɟɥɶɧɨ ɦɟɧɶɲɟɟ 5 ɦɫ, ɥɭчɲɟ ɜɫɟɝɨ чɟɪɟɡ ɜɪɟɦɹ ɦɟɧɟɟ 1 ɦɫ. 

Ɍɚɤ ɤɚɤ ɜɨɡɦɨɠɧɨɫɬɢ ɭɦɟɧɶɲɟɧɢɹ ɫɨɛɫɬɜɟɧɧɨɝɨ ɜɪɟɦɟɧɢ ɤɨɦɩɥɟɤ-
ɫɚ, ɫɨɫɬɨɹɳɟɝɨ ɢɡ ɦɚɤɫɢɦɚɥɶɧɵɯ ɪɚɫɰɟɩɢɬɟɥɟɣ, ɡɚɳɟɥɤɢ, ɦɟɯɚɧɢчɟɫɤɨɣ 

ɩɟɪɟɞɚчɢ ɜɵɤɥɸчɚɬɟɥɹ ɢ ɤɨɧɬɚɤɬɨɜ, ɨɝɪɚɧɢчɟɧɵ, ɬɨ ɫɥɟɞɭɟɬ ɩɪɢɦɟɧɹɬɶ 
ɞɪɭɝɢɟ ɫɩɨɫɨɛɵ ɪɚɡɦɵɤɚɧɢɹ ɤɨɧɬɚɤɬɨɜ, ɢɫɤɥɸчɚɸɳɢɟ ɭɩɨɦɹɧɭɬɵɟ ɷɥɟ-
ɦɟɧɬɵ. К ɷɬɢɦ ɫɩɨɫɨɛɨɦ ɨɬɧɨɫɹɬɫɹ ɷɥɟɤɬɪɨɞɢɧɚɦɢчɟɫɤɢɣ ɨɬɛɪɨɫ ɤɨɧ-

ɬɚɤɬɨɜ ɢ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɟ ɜɨɡɞɟɣɫɬɜɢɟ ɧɚ ɤɨɧɬɚɤɬɵ ɨɬɤɥɸчɚɸɳɢɯ 
ɷɥɟɤɬɪɨɦɚɝɧɢɬɨɜ. 

Ɍɨɤɨɨɝɪɚɧɢчɢɜɚɸɳɢɟ ɜɵɤɥɸчɚɬɟɥɢ, ɪɚɛɨɬɚɸɳɢɟ ɧɚ ɩɪɢɧɰɢɩɟ 
ɷɥɟɤɬɪɨɞɢɧɚɦɢчɟɫɤɨɝɨ ɨɬɛɪɨɫɚ ɤɨɧɬɚɤɬɨɜ, ɛɨɥɶɲɟɣ чɚɫɬɶɸ ɫɧɚɛɠɟɧɵ 

ɨɛɵчɧɵɦɢ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɵɦɢ ɪɚɫɰɟɩɢɬɟɥɹɦɢ ɦɝɧɨɜɟɧɧɨɝɨ ɞɟɣɫɬɜɢɹ 
ɤɥɚɫɫɢчɟɫɤɨɣ ɤɨɧɫɬɪɭɤɰɢɢ, ɤɨɬɨɪɵɟ ɧɟ ɫɥɟɞɭɟɬ ɫɦɟɲɢɜɚɬɶ ɫ ɷɥɟɤɬɪɨ-
ɦɚɝɧɢɬɚɦɢ, ɪɚɡɦɵɤɚɸɳɢɦɢ ɤɨɧɬɚɤɬɵ. Эɬɢ ɪɚɫɰɟɩɢɬɟɥɢ ɜɵɡɵɜɚɸɬ ɨɬ-
ɤɥɸчɟɧɢɟ ɜɵɤɥɸчɚɬɟɥɹ ɩɪɢ ɚɜɚɪɢɣɧɵɯ ɬɨɤɚɯ, ɦɟɧɶɲɢɯ ɦɢɧɢɦɚɥɶɧɨɝɨ 
ɬɨɤɚ, ɩɪɢ ɤɨɬɨɪɨɦ ɧɚɫɬɭɩɚɟɬ ɨɬɛɪɨɫ ɤɨɧɬɚɤɬɨɜ (ɬɨɤɚ ɨɬɛɪɨɫɚ). Ɉɧɢ ɨɫ-
ɜɨɛɨɠɞɚɸɬ ɡɚɳɟɥɤɭ ɜɵɤɥɸчɚɬɟɥɹ ɬɚɤɠɟ ɢ ɩɪɢ ɛɨɥɶɲɢɯ ɬɨɤɚɯ, чɬɨ ɩɪɟ-
ɞɨɬɜɪɚɳɚɟɬ ɩɨɜɬɨɪɧɨɟ ɫɛɥɢɠɟɧɢɟ ɤɨɧɬɚɤɬɨɜ ɩɨɫɥɟ ɭɦɟɧɶɲɟɧɢɹ ɩɪɨɬɟ-
ɤɚɸɳɟɝɨ чɟɪɟɡ ɜɵɤɥɸчɚɬɟɥɶ ɬɨɤɚ ɞɨ ɡɧɚчɟɧɢɹ ɧɢɠɟ ɬɨɤɚ ɨɬɛɪɨɫɚ ɢ ɢɯ 
ɜɨɡɦɨɠɧɨɟ ɡɚɦɵɤɚɧɢɟ, ɬɚɤ ɤɚɤ ɩɪɨɰɟɫɫ ɪɚɫɯɨɠɞɟɧɢɹ ɤɨɧɬɚɤɬɨɜ ɜ ɯɨɞɟ 
ɨɬɤɥɸчɟɧɢɹ ɜɵɤɥɸчɚɬɟɥɹ ɧɚчɢɧɚɟɬɫɹ ɪɚɧɶɲɟ. 

Ⱦɥɹ ɷɮɮɟɤɬɢɜɧɨɝɨ ɨɝɪɚɧɢчɟɧɢɹ ɬɨɤɚ КЗ ɧɟɞɨɫɬɚɬɨчɧɨ, чɬɨɛɵ ɤɨɧ-

ɬɚɤɬɵ ɪɚɫɯɨɞɢɥɢɫɶ ɤɚɤ ɦɨɠɧɨ ɫɤɨɪɟɟ ɩɨɫɥɟ ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɚɜɚɪɢɢ. ɋɥɟ-

 13



ɞɭɟɬ ɫɬɪɟɦɢɬɶɫɹ ɬɚɤɠɟ ɤ ɧɚɢɛɨɥɟɟ ɛɵɫɬɪɨɦɭ ɜɨɡɪɚɫɬɚɧɢɸ ɧɚɩɪɹɠɟɧɢɹ 
ɧɚ ɞɭɝɟ ɢ ɭɞɟɪɠɚɧɢɸ ɟɝɨ ɧɚ ɜɵɫɨɤɨɦ ɭɪɨɜɧɟ.  
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Ɋɢɫ. 1.5. ɉрɨцеɫɫ ɢɡɦеɧеɧɢɹ ɬɨɤа ɢ ɧаɩрɹɠеɧɢй вɨ вреɦɹ ɨɬɤɥɸɱеɧɢɹ ɨɞɧɨ-
ɮаɡɧɨй цеɩɢ ɬɨɤɨɨɝраɧɢɱɢваɸщɢɦ выɤɥɸɱаɬеɥеɦ: t0 – ɦɨɦеɧɬ вɨɡɧɢɤɧɨвеɧɢɹ 
ɤɨрɨɬɤɨɝɨ ɡаɦыɤаɧɢɹ; t1 – ɦɨɦеɧɬ ɞɨɫɬɢɠеɧɢɹ ɬɨɤɨɦ цеɩɢ ɡɧаɱеɧɢɹ iа (ɬɨɤ ɨɬ-

ɛрɨɫа ɤɨɧɬаɤɬɨв); t2 – ɦɨɦеɧɬ ɞɨɫɬɢɠеɧɢɹ ɬɨɤɨɦ, ɨɝраɧɢɱеɧɧыɦ выɤɥɸɱаɬеɥеɦ, 

ɡɧаɱеɧɢɹ ɩɢɤа (ɨɝраɧɢɱеɧɧɨɝɨ ɬɨɤа i0); t3 – ɦɨɦеɧɬ ɞɨɫɬɢɠеɧɢɹ ɧаɩрɹɠеɧɢɹ ɧа ɞɭ-
ɝе аɦɩɥɢɬɭɞы ɧаɩрɹɠеɧɢɹ ɢɫɬɨɱɧɢɤа; t4 – ɦɨɦеɧɬ ɩереɯɨɞа ɬɨɤа цеɩɢ ɱереɡ ɧɭɥɶ; 
iɨɠ – ɦɝɧɨвеɧɧɨе ɡɧаɱеɧɢе ɨɠɢɞаеɦɨɝɨ ɬɨɤа; iɩ – ɦɝɧɨвеɧɧɨе ɡɧаɱеɧɢе ɩерɢɨɞɢɱе-
ɫɤɨй ɫɨɫɬавɥɹɸщей ɬɨɤа 
 

ɇɚ ɪɢɫ. 1.5 ɢɡɨɛɪɚɠɟɧ ɩɪɨɰɟɫɫ ɨɬɤɥɸчɟɧɢɹ ɬɨɤɚ ɨɝɪɚɧɢчɢɜɚɸɳɢɦ 

ɜɵɤɥɸчɚɬɟɥɟɦ. ȼ ɦɨɦɟɧɬ t1, ɤɨɝɞɚ ɬɨɤ ɞɨɫɬɢɝɚɟɬ ɡɧɚчɟɧɢɹ ia, ɤɨɧɬɚɤɬɵ 

ɧɚчɢɧɚɸɬ ɪɚɫɯɨɞɢɬɶɫɹ. Ɇɟɠɞɭ ɤɨɧɬɚɤɬɚɦɢ ɡɚɠɢɝɚɟɬɫɹ ɞɭɝɚ, ɤɨɬɨɪɚɹ ɩɨɞ 

ɜɨɡɞɟɣɫɬɜɢɟɦ ɫɢɥ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɨɝɨ ɩɨɥɹ ɛɵɫɬɪɨ ɩɟɪɟɦɟɳɚɟɬɫɹ ɧɚ ɪɨ-
ɝɚ, ɚ ɡɚɬɟɦ ɜ ɞɭɝɨɝɚɫɢɬɟɥɶɧɭɸ ɤɚɦɟɪɭ ɜɵɤɥɸчɚɬɟɥɹ, ɜ ɫɜɹɡɢ ɫ чɟɦ ɛɵɫɬ-
ɪɨ ɧɚɪɚɫɬɚɟɬ ɧɚɩɪɹɠɟɧɢɟ ɧɚ ɞɭɝɟ. ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɞɭɝɢ ɜɵɡɵɜɚɟɬ 
ɭɦɟɧɶɲɟɧɢɟ ɬɨɤɚ ɰɟɩɢ i ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɨɠɢɞɚɟɦɵɦ ɬɨɤɨɦ iɨɠ ɜ ɰɟɩɢ ɛɟɡ 
ɞɭɝɢ. Еɫɥɢ ɧɚчɚɬɶ ɨɬɫчɟɬ ɜɪɟɦɟɧɢ ɫ ɦɨɦɟɧɬɚ ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɞɭɝɢ ɜ ɰɟɩɢ 

(ɦɨɦɟɧɬ t1), ɬɨ ɞɥɹ ɨɞɧɨɮɚɡɧɨɣ ɰɟɩɢ ɦɨɠɧɨ ɡɚɩɢɫɚɬɶ: 
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( am tUuRi
dt

di
L ψ+ψ+ω=++ sinɞ ) .    (1.1) 

ɇɚɩɪɹɠɟɧɢɟ ɧɚ ɞɭɝɟ ɪɚɜɧɨ ɪɚɡɧɨɫɬɢ ɦɝɧɨɜɟɧɧɨɝɨ ɡɧɚчɟɧɢɹ ɧɚɩɪɹ-
ɠɟɧɢɹ ɢɫɬɨчɧɢɤɚ ɢ ɫɭɦɦɵ ɧɚɩɪɹɠɟɧɢɣ ɧɚ ɢɧɞɭɤɬɢɜɧɨɦ ɢ ɚɤɬɢɜɧɨɦ ɫɨ-
ɩɪɨɬɢɜɥɟɧɢɹɯ ɰɟɩɢ: 

( ) ⎟⎠
⎞⎜⎝

⎛ +−ψ+ψ+ω= Ri
dt

di
LtUu am sinɞ .   (1.2) 

Ɇɚɤɫɢɦɚɥɶɧɨɟ ɡɧɚчɟɧɢɟ ɬɨɤɚ ɜ ɰɟɩɢ ɫ ɞɭɝɨɣ ɞɨɫɬɢɝɚɟɬɫɹ ɜ ɦɨɦɟɧɬ 
t2, ɤɨɝɞɚ ( ) RitUu am −ψ+ψ+ω= sinɞ ,   (1.3) 

ɬɚɤ ɤɚɤ ɩɪɢ ɷɬɨɦ ( ) 0=
dt

diL . 

ɉɚɞɟɧɢɟ ɧɚɩɪɹɠɟɧɢɹ Ri ɜ ɰɟɩɢ ɛɟɡ ɞɭɝɢ ɦɨɠɧɨ ɩɪɟɧɟɛɪɟчɶ, ɨɫɨ-
ɛɟɧɧɨ ɩɪɢ ɛɨɥɶɲɨɦ ɫɨɩɪɨɬɢɜɥɟɧɢɢ ɞɭɝɢ, ɩɨɷɬɨɦɭ ɦɨɠɧɨ ɫчɢɬɚɬɶ, чɬɨ 
ɬɨɤ ɞɨɫɬɢɝɚɟɬ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɡɧɚчɟɧɢɹ i0 (ɨɝɪɚɧɢчɟɧɧɵɣ ɬɨɤ ɜɵɤɥɸчɚ-
ɬɟɥɹ) ɬɨɝɞɚ, ɤɨɝɞɚ ɧɚɩɪɹɠɟɧɢɟ ɧɚ ɞɭɝɟ ɫɪɚɜɧɹɟɬɫɹ ɫ ɦɝɧɨɜɟɧɧɵɦ ɡɧɚчɟ-
ɧɢɟɦ ɧɚɩɪɹɠɟɧɢɹ ɢɫɬɨчɧɢɤɚ. ɇɚчɢɧɚɹ ɫ ɷɬɨɝɨ ɦɨɦɟɧɬɚ, ɬɨɤ ɜɫɟ ɜɪɟɦɹ 
ɭɦɟɧɶɲɚɟɬɫɹ ɢ ɜ ɦɨɦɟɧɬ t4 ɩɪɢ ɧɚɩɪɹɠɟɧɢɢ ɧɚ ɞɭɝɟ 

( )
dt

di
LtUu am −ψ+ψ+ω= sinɞ    (1.4) 

ɞɨɫɬɢɝɚɟɬ ɧɭɥɟɜɨɝɨ ɡɧɚчɟɧɢɹ ɡɧɚчɢɬɟɥɶɧɨ ɪɚɧɶɲɟ ɟɫɬɟɫɬɜɟɧɧɨɝɨ ɩɟɪɟ-
ɯɨɞɚ ɨɠɢɞɚɟɦɨɝɨ ɬɨɤɚ чɟɪɟɡ ɧɭɥɶ. ɋɞɜɢɝ ɦɨɦɟɧɬɚ ɩɟɪɟɯɨɞɚ ɬɨɤɚ чɟɪɟɡ 
ɧɭɥɶ ɩɨ ɨɬɧɨɲɟɧɢɸ ɤ ɟɫɬɟɫɬɜɟɧɧɨɦɭ ɩɟɪɟɯɨɞɭ ɩɪɢɜɨɞɢɬ ɤ ɭɦɟɧɶɲɟɧɢɸ 

ɫɞɜɢɝɚ ɮɚɡ ɫ ϕ = ϕ1 ɞɥɹ ɡɚɦɤɧɭɬɨɣ ɰɟɩɢ ɞɨ ϕ = ϕ2 ɞɥɹ ɰɟɩɢ ɫ ɞɭɝɨɣ. Эɬɨ 
ɩɪɢɜɨɞɢɬ ɤ ɭɦɟɧɶɲɟɧɢɸ ɩɢɤɚ ɜɨɫɫɬɚɧɚɜɥɢɜɚɸɳɟɝɨ ɧɚɩɪɹɠɟɧɢɹ, ɜɫɥɟɞ-

ɫɬɜɢɟ чɟɝɨ ɫɦɹɝчɚɸɬɫɹ ɭɫɥɨɜɢɹ ɩɨ ɧɚɩɪɹɠɟɧɢɸ ɜɨ ɜɪɟɦɹ ɝɚɲɟɧɢɹ ɞɭɝɢ. 

 

 

1.4. ɉаɪамеɬɪы и хаɪаɤɬеɪиɫɬиɤи авɬомаɬичеɫɤих выɤлючаɬелеɣ 

 

Аɜɬɨɦɚɬɢчɟɫɤɢɟ ɜɵɤɥɸчɚɬɟɥɢ ɤɚɤ ɤɨɦɦɭɬɚɰɢɨɧɧɵɟ ɚɩɩɚɪɚɬɵ ɜɵ-

ɛɢɪɚɸɬɫɹ: • ɩɨ ɭɫɥɨɜɢɹɦ ɧɨɪɦɚɥɶɧɨɝɨ ɪɟɠɢɦɚ – ɬɚɤ, чɬɨɛɵ ɧɨɦɢɧɚɥɶɧɨɟ ɧɚ-
ɩɪɹɠɟɧɢɟ ɜɵɤɥɸчɚɬɟɥɹ Uɧɨɦ. ɜɵɤɥ ɫɨɨɬɜɟɬɫɬɜɨɜɚɥɨ ɧɨɦɢɧɚɥɶɧɨɦɭ 

ɧɚɩɪɹɠɟɧɢɸ ɫɟɬɢ Uɫ. ɧɨɦ, ɚ ɟɝɨ ɧɨɦɢɧɚɥɶɧɵɣ ɬɨɤ Iɧɨɦ. ɜɵɤɥ ɛɵɥ ɧɟ 
ɦɟɧɶɲɟ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɪɚɛɨчɟɝɨ ɬɨɤɚ Imax ɡɚɳɢɳɚɟɦɨɝɨ ɷɥɟɦɟɧɬɚ; • ɩɨ ɭɫɥɨɜɢɹɦ ɫɬɨɣɤɨɫɬɢ ɩɪɢ КЗ – ɬɚɤ, чɬɨɛɵ ɡɧɚчɟɧɢɟ ɩɪɟɞɟɥɶɧɨɣ 

ɤɨɦɦɭɬɚɰɢɨɧɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ, ɷɥɟɤɬɪɨɞɢɧɚɦɢчɟɫɤɨɣ ɢ ɬɟɪɦɢчɟ-
ɫɤɨɣ ɫɬɨɣɤɨɫɬɢ ɜɵɤɥɸчɚɬɟɥɟɣ ɛɵɥɢ ɧɟ ɦɟɧɟɟ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ 
ɡɧɚчɟɧɢɣ ɩɚɪɚɦɟɬɪɨɜ КЗ ɜ ɦɟɫɬɟ ɢɯ ɭɫɬɚɧɨɜɤɢ. 
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ɉɨɞɪɨɛɧɨ ɭɫɥɨɜɢɹ ɜɵɛɨɪɚ ɚɜɬɨɦɚɬɢчɟɫɤɢɯ ɜɵɤɥɸчɚɬɟɥɟɣ ɢɡɥɨɠɟ-
ɧɵ ɜ [4]. 

ɇɨɦɢɧаɥɶɧыɦ ɬɨɤɨɦ ɢ ɧаɩрɹɠеɧɢеɦ ɜɵɤɥɸчɚɬɟɥɹ ɧɚɡɵɜɚɸɬ ɡɧɚ-
чɟɧɢɟ ɬɨɤɚ ɢ ɧɚɩɪɹɠɟɧɢɹ, ɤɨɬɨɪɵɟ ɫɩɨɫɨɛɧɵ ɜɵɞɟɪɠɢɜɚɬɶ ɝɥɚɜɧɵɟ ɬɨ-
ɤɨɜɟɞɭɳɢɟ чɚɫɬɢ ɜɵɤɥɸчɚɬɟɥɹ ɜ ɞɥɢɬɟɥɶɧɨɦ ɪɟɠɢɦɟ. 

Тɨɤɨɦ ɨɬɤɥɸɱеɧɢɹ  ɧɚɡɵɜɚɟɬɫɹ ɧɚɢɛɨɥɶɲɢɣ ɬɨɤ, ɤɨɬɨɪɵɣ ɜɵɤɥɸчɚ-
ɬɟɥɶ ɫɩɨɫɨɛɟɧ ɨɬɤɥɸчɢɬɶ. Ɇɚɤɫɢɦɚɥɶɧɵɣ ɪɚɫɰɟɩɢɬɟɥɶ ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ 
ɧɨɦɢɧɚɥɶɧɵɦ ɬɨɤɨɦ Iɪɚɫɰ. ɧɨɦ ɢ ɬɨɤɨɦ ɫɪɚɛɚɬɵɜɚɧɢɹ Iɫɪ ɤɚɠɞɨɣ ɫɬɭɩɟɧɢ. 

ɇɨɦɢɧаɥɶɧыɦ ɬɨɤɨɦ раɫцеɩɢɬеɥɹ ɧɚɡɵɜɚɟɬɫɹ ɧɚɢɛɨɥɶɲɢɣ ɬɨɤ, ɞɥɢɬɟɥɶ-
ɧɨɟ ɩɪɨɯɨɠɞɟɧɢɟ ɤɨɬɨɪɨɝɨ ɧɟ ɜɵɡɵɜɚɟɬ ɫɪɚɛɚɬɵɜɚɧɢɟ ɪɚɫɰɟɩɢɬɟɥɹ. 

ɉреɞеɥɶɧɨй ɤɨɦɦɭɬацɢɨɧɧɨй ɫɩɨɫɨɛɧɨɫɬɶɸ  ɜɵɤɥɸчɚɬɟɥɹ (ɉКɋ) ɧɚ-
ɡɵɜɚɸɬ ɦɚɤɫɢɦɚɥɶɧɨɟ ɡɧɚчɟɧɢɟ ɬɨɤɚ КЗ, ɤɨɬɨɪɨɟ ɜɵɤɥɸчɚɬɟɥɶ ɫɩɨɫɨɛɟɧ 

ɜɤɥɸчɢɬɶ ɢ ɨɬɤɥɸчɢɬɶ ɧɟɫɤɨɥɶɤɨ ɪɚɡ, ɨɫɬɚɜɚɹɫɶ ɜ ɢɫɩɪɚɜɧɨɦ ɫɨɫɬɨɹɧɢɢ. 

Оɞɧɨраɡɨвɨй ɩреɞеɥɶɧɨй ɤɨɦɦɭɬацɢɨɧɧɨй ɫɩɨɫɨɛɧɨɫɬɶɸ (ɈɉКɋ) 

ɧɚɡɵɜɚɸɬ ɧɚɢɛɨɥɶɲɟ ɡɧɚчɟɧɢɟ ɬɨɤɚ, ɤɨɬɨɪɨɟ ɜɵɤɥɸчɚɬɟɥɶ ɦɨɠɟɬ ɨɬ-
ɤɥɸчɢɬɶ ɨɞɢɧ ɪɚɡ. ɉɨɫɥɟ ɷɬɨɝɨ ɞɚɥɶɧɟɣɲɚɹ ɪɚɛɨɬɚ ɜɵɤɥɸчɚɬɟɥɹ ɧɟ ɝɚ-
ɪɚɧɬɢɪɭɟɬɫɹ, ɦɨɠɟɬ ɩɨɬɪɟɛɨɜɚɬɶɫɹ ɟɝɨ ɤɚɩɢɬɚɥɶɧɵɣ ɪɟɦɨɧɬ ɢɥɢ ɡɚɦɟɧɚ. 
Ⱦɪɭɝɨɟ ɧɚɢɦɟɧɨɜɚɧɢɟ ɷɬɨɝɨ ɩɚɪɚɦɟɬɪɚ – ɧɨɦɢɧɚɥɶɧɵɣ ɤɪɚɬɤɨɜɪɟɦɟɧɧɨ 
ɜɵɞɟɪɠɢɜɚɟɦɵɣ ɬɨɤ . 

Зɧɚчɟɧɢɟ ɉКɋ ɢ ɈɉКɋ ɨɬɧɨɫɹɬɫɹ ɤ ɩɪɨɰɟɫɫɭ ɨɬɤɥɸчɟɧɢɹ. Ɉɞɧɚɤɨ 
ɜɨ ɜɤɥɸчɟɧɧɨɦ ɫɨɫɬɨɹɧɢɢ ɜɵɤɥɸчɚɬɟɥɶ ɞɨɥɠɟɧ ɩɪɨɩɭɫɤɚɬɶ ɩɪɨɬɟɤɚɸ-

ɳɢɣ ɩɨ ɧɟɦɭ ɬɨɤ КЗ, ɨɫɬɚɜɚɹɫɶ ɜ ɢɫɩɪɚɜɧɨɦ ɫɨɫɬɨɹɧɢɢ, ɧɟɡɚɜɢɫɢɦɨ ɨɬ 
ɬɨɝɨ, ɞɨɥɠɟɧ ɥɢ ɨɧ ɢɥɢ ɞɪɭɝɨɣ ɚɩɩɚɪɚɬ ɨɬɤɥɸчɢɬɶ ɷɬɨɬ ɬɨɤ. Эɬɨ ɫɜɨɣɫɬ-
ɜɨ ɜɵɤɥɸчɚɬɟɥɹ ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɩɨɧɹɬɢɟɦ ɷɥɟɤɬɪɨɞɢɧɚɦɢчɟɫɤɨɣ ɢ ɬɟɪ-
ɦɢчɟɫɤɨɣ ɫɬɨɣɤɨɫɬɢ. 

Эɥеɤɬрɨɞɢɧаɦɢɱеɫɤаɹ ɫɬɨйɤɨɫɬɶ ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɚɦɩɥɢɬɭɞɨɣ 

ɭɞɚɪɧɨɝɨ ɬɨɤɚ КЗ, ɤɨɬɨɪɵɣ ɫɩɨɫɨɛɟɧ ɩɪɨɩɭɫɤɚɬɶ ɜɵɤɥɸчɚɬɟɥɶ ɛɟɡ ɨɫɬɚ-
ɬɨчɧɵɯ ɞɟɮɨɪɦɚɰɢɣ ɞɟɬɚɥɟɣ ɢɥɢ ɧɟɞɨɩɭɫɬɢɦɨɝɨ ɨɬɛɪɨɫɚ ɤɨɧɬɚɤɬɨɜ, 
ɩɪɢɜɨɞɹɳɟɝɨ ɤ ɢɯ ɩɪɢɜɚɪɢɜɚɧɢɸ ɢɥɢ ɜɵɝɨɪɚɧɢɸ. 

Терɦɢɱеɫɤаɹ ɫɬɨйɤɨɫɬɶ ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɞɨɩɭɫɬɢɦɵɦ ɡɧɚчɟɧɢɟɦ 

Ⱦɠɨɭɥɟɜɚ ɢɧɬɟɝɪɚɥɚ  

∫= t

dttiw
0

2
0 )( ,     (1.5) 

ɨɬɪɚɠɚɸɳɟɝɨ ɤɨɥɢчɟɫɬɜɨ ɬɟɩɥɚ, ɤɨɬɨɪɨɟ ɦɨɠɟɬ ɛɵɬɶ ɜɵɞɟɥɟɧɨ ɜ ɜɵ-

ɤɥɸчɚɬɟɥɟ ɡɚ ɜɪɟɦɹ ɞɟɣɫɬɜɢɹ ɬɨɤɚ КЗ. 
Сɨɛɫɬвеɧɧɨе вреɦɹ ɨɬɤɥɸɱеɧɢɹ ɜɵɤɥɸчɚɬɟɥɹ – ɜɪɟɦɹ ɫɪɚɛɚɬɵɜɚ-

ɧɢɹ ɪɚɫɰɟɩɢɬɟɥɟɣ ɢ ɦɟɯɚɧɢɡɦɚ ɫɜɨɛɨɞɧɨɝɨ ɪɚɫɰɟɩɥɟɧɢɹ ɜɵɤɥɸчɚɬɟɥɹ ɞɨ 
ɧɚчɚɥɚ ɪɚɫɯɨɠɞɟɧɢɹ ɫɢɥɨɜɵɯ ɤɨɧɬɚɤɬɨɜ (ɢɫɩɨɥɶɡɭɟɬɫɹ ɩɪɢ ɜɵɛɨɪɟ ɜɵ-

ɤɥɸчɚɬɟɥɟɣ ɩɨ ɩɪɟɞɟɥɶɧɨɣ ɤɨɦɦɭɬɚɰɢɨɧɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ). 
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Ɋɢɫ. 1.6. Защɢɬɧые ɯараɤɬерɢɫɬɢɤɢ авɬɨɦаɬɢɱеɫɤɢɯ выɤɥɸɱаɬеɥей: 
 а – ɡавɢɫɢɦаɹ; ɛ – ɧеɡавɢɫɢɦаɹ; в – ɨɝраɧɢɱеɧɨ ɡавɢɫɢɦаɹ; ɝ – ɬреɯɫɬɭɩеɧɱаɬаɹ;  

1 – ɫ выɞерɠɤɨй вреɦеɧɢ ɩрɢ КЗ; 2 – ɛеɡ выɞерɠɤɢ вреɦеɧɢ ɩрɢ КЗ 
 

ɉɨɥɧɨе вреɦɹ ɨɬɤɥɸɱеɧɢɹ ɜɵɤɥɸчɚɬɟɥɹ – ɜɪɟɦɹ ɫɪɚɛɚɬɵɜɚɧɢɹ ɪɚɫ-
ɰɟɩɢɬɟɥɟɣ, ɦɟɯɚɧɢɡɦɚ ɫɜɨɛɨɞɧɨɝɨ ɪɚɫɰɟɩɥɟɧɢɹ ɜɵɤɥɸчɚɬɟɥɹ, ɪɚɫɯɨɠ-

ɞɟɧɢɹ ɫɢɥɨɜɵɯ ɤɨɧɬɚɤɬɨɜ ɢ ɨɤɨɧчɚɧɢɹ ɝɚɲɟɧɢɹ ɞɭɝɢ ɜ ɞɭɝɨɝɚɫɢɬɟɥɶɧɵɯ 
ɤɚɦɟɪɚɯ (ɢɫɩɨɥɶɡɭɟɬɫɹ ɩɪɢ ɩɪɨɜɟɪɤɟ ɫɟɥɟɤɬɢɜɧɨɫɬɢ ɡɚɳɢɬɵ). 

Аɜɬɨɦɚɬɢчɟɫɤɢɟ ɜɵɤɥɸчɚɬɟɥɢ ɦɨɝɭɬ ɢɦɟɬɶ ɡɚɳɢɬɧɵɟ ɯɚɪɚɤɬɟɪɢ-

ɫɬɢɤɢ, ɩɪɢɜɟɞɟɧɧɵɟ ɧɚ ɪɢɫ. 1.6: • ɡɚɜɢɫɢɦɭɸ ɨɬ ɬɨɤɚ ɯɚɪɚɤɬɟɪɢɫɬɢɤɭ ɜɪɟɦɟɧɢ ɫɪɚɛɚɬɵɜɚɧɢɹ – ɬɚ-
ɤɢɟ ɜɵɤɥɸчɚɬɟɥɢ ɢɦɟɸɬ ɬɨɥɶɤɨ ɬɟɩɥɨɜɨɣ ɪɚɫɰɟɩɢɬɟɥɶ, ɩɪɢɦɟɧɹɸɬɫɹ 
ɪɟɞɤɨ ɜɫɥɟɞɫɬɜɢɟ ɧɟɞɨɫɬɚɬɨчɧɨɣ ɉКɋ ɢ ɛɵɫɬɪɨɞɟɣɫɬɜɢɹ; 
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• ɧɟɡɚɜɢɫɢɦɭɸ ɨɬ ɬɨɤɚ ɯɚɪɚɤɬɟɪɢɫɬɢɤɭ ɜɪɟɦɟɧɢ ɫɪɚɛɚɬɵɜɚɧɢɹ − 

ɬɚɤɢɟ ɜɵɤɥɸчɚɬɟɥɢ ɢɦɟɸɬ ɬɨɥɶɤɨ ɬɨɤɨɜɭɸ ɨɬɫɟчɤɭ, ɜɵɩɨɥɧɟɧɧɭɸ ɫ ɩɨ-
ɦɨɳɶɸ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɨɝɨ ɢɥɢ ɩɨɥɭɩɪɨɜɨɞɧɢɤɨɜɨɝɨ ɪɚɫɰɟɩɢɬɟɥɹ, ɞɟɣ-

ɫɬɜɭɸɳɟɝɨ ɛɟɡ ɜɵɞɟɪɠɤɢ ɢɥɢ ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ; • ɨɝɪɚɧɢчɟɧɧɨ ɡɚɜɢɫɢɦɭɸ ɨɬ ɬɨɤɨɜ ɞɜɭɯɫɬɭɩɟɧчɚɬɭɸ ɯɚɪɚɤɬɟɪɢ-

ɫɬɢɤɭ ɜɪɟɦɟɧɢ ɫɪɚɛɚɬɵɜɚɧɢɹ – ɜ ɡɨɧɟ ɬɨɤɨɜ ɩɟɪɟɝɪɭɡɤɢ ɜɵɤɥɸчɚɬɟɥɶ 
ɨɬɤɥɸчɚɟɬɫɹ ɫ ɡɚɜɢɫɢɦɨɣ ɨɬ ɬɨɤɚ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ, ɜ ɡɨɧɟ ɬɨɤɨɜ КЗ 
ɜɵɤɥɸчɚɬɟɥɶ ɨɬɤɥɸчɚɟɬɫɹ ɬɨɤɨɜɨɣ ɨɬɫɟчɤɨɣ ɫ ɧɟɡɚɜɢɫɢɦɨɣ ɨɬ ɬɨɤɚ ɡɚ-
ɪɚɧɟɟ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ (ɞɥɹ ɫɟɥɟɤɬɢɜɧɵɯ ɜɵɤɥɸчɚɬɟ-
ɥɟɣ) ɢɥɢ ɛɟɡ ɜɵɞɟɪɠɤɢ ɜɪɟɦɟɧɢ (ɞɥɹ ɧɟɫɟɥɟɤɬɢɜɧɵɯ ɜɵɤɥɸчɚɬɟɥɟɣ); 

ɜɵɤɥɸчɚɬɟɥɶ ɢɦɟɟɬ ɥɢɛɨ ɬɟɩɥɨɜɨɣ ɢ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɵɣ (ɤɨɦɛɢɧɢɪɨ-
ɜɚɧɧɵɣ) ɪɚɫɰɟɩɢɬɟɥɶ, ɥɢɛɨ ɞɜɭɯɫɬɭɩɟɧчɚɬɵɣ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɵɣ, ɥɢɛɨ 
ɩɨɥɭɩɪɨɜɨɞɧɢɤɨɜɵɣ ɪɚɫɰɟɩɢɬɟɥɶ; • ɬɪɟɯɫɬɭɩɟɧчɚɬɭɸ ɡɚɳɢɬɧɭɸ ɯɚɪɚɤɬɟɪɢɫɬɢɤɭ – ɜ ɡɨɧɟ ɬɨɤɨɜ ɩɟɪɟ-
ɝɪɭɡɤɢ ɜɵɤɥɸчɚɬɟɥɶ ɨɬɤɥɸчɚɟɬɫɹ ɫ ɡɚɜɢɫɢɦɨɣ ɨɬ ɬɨɤɚ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟ-
ɧɢ, ɜ ɡɨɧɟ ɬɨɤɨɜ КЗ -  ɫ ɧɟɡɚɜɢɫɢɦɨɣ, ɡɚɪɚɧɟɟ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɜɵɞɟɪɠɤɨɣ 

ɜɪɟɦɟɧɢ (ɡɨɧɚ ɫɟɥɟɤɬɢɜɧɨɣ ɨɬɫɟчɤɢ), ɚ ɩɪɢ ɛɥɢɡɤɢɯ КЗ – ɛɟɡ ɜɵɞɟɪɠɤɢ 

ɜɪɟɦɟɧɢ (ɡɨɧɚ ɦɝɧɨɜɟɧɧɨɝɨ ɫɪɚɛɚɬɵɜɚɧɢɹ); ɡɨɧɚ ɦɝɧɨɜɟɧɧɨɝɨ ɫɪɚɛɚɬɵɜɚ-
ɧɢɹ ɩɪɟɞɧɚɡɧɚчɟɧɚ ɞɥɹ ɭɦɟɧɶɲɟɧɢɹ ɞɥɢɬɟɥɶɧɨɫɬɢ ɜɨɡɞɟɣɫɬɜɢɹ ɬɨɤɨɜ ɩɪɢ 

ɛɥɢɡɤɢɯ КЗ; ɬɚɤɢɟ ɜɵɤɥɸчɚɬɟɥɢ ɢɦɟɸɬ ɩɨɥɭɩɪɨɜɨɞɧɢɤɨɜɵɣ ɪɚɫɰɟɩɢɬɟɥɶ 
ɢ ɩɪɢɦɟɧɹɸɬɫɹ ɞɥɹ ɡɚɳɢɬɵ ɜɜɨɞɨɜ ɜ КɌɉ ɢ ɨɬɯɨɞɹɳɢɯ ɥɢɧɢɣ.  

ɉɨ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦ ɫɪɚɛɚɬɵɜɚɧɢɹ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɵɯ ɪɚɫɰɟɩɢɬɟ-
ɥɟɣ ɜɵɤɥɸчɚɬɟɥɢ ɛɵɜɚɸɬ ɬɪɟɯ ɬɢɩɨɜ (ɪɢɫ. 1.7): 

mun В – ɬɨɤ ɫɪɚɛɚɬɵɜɚɧɢɹ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɨɝɨ ɪɚɫɰɟɩɢɬɟɥɹ ɪɚɜɟɧ 

Iȼ = (3−6)⋅Iɧɨɦ; ɩɪɟɞɧɚɡɧɚчɟɧ ɞɥɹ ɩɨɬɪɟɛɢɬɟɥɟɣ, ɭ ɤɨɬɨɪɵɯ ɬɨɤ ɧɚɝɪɭɡɤɢ 

ɧɟɜɵɫɨɤɢɣ ɢ ɬɨɤ КЗ ɦɨɠɟɬ ɩɨɩɚɫɬɶ ɜ ɡɨɧɭ ɪɚɛɨɬɵ ɬɟɩɥɨɜɨɝɨ, ɚ ɧɟ ɷɥɟɤ-
ɬɪɨɦɚɝɧɢɬɧɨɝɨ ɪɚɫɰɟɩɢɬɟɥɹ; 

mun C – ɬɨɤ ɫɪɚɛɚɬɵɜɚɧɢɹ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɨɝɨ ɪɚɫɰɟɩɢɬɟɥɹ 
Iɋ = (5−10)⋅Iɧɨɦ; ɩɪɟɞɧɚɡɧɚчɟɧ ɞɥɹ ɛɵɬɨɜɨɝɨ ɢ ɩɪɨɦɵɲɥɟɧɧɨɝɨ ɩɪɢɦɟɧɟ-
ɧɢɹ: ɞɥɹ ɞɜɢɝɚɬɟɥɟɣ ɫ ɜɪɟɦɟɧɟɦ ɩɭɫɤɚ ɞɨ 1 ɫ, ɧɚɝɪɭɡɨɤ ɫ ɦɚɥɵɦɢ ɢɧɞɭɤ-
ɬɢɜɧɵɦɢ ɬɨɤɚɦɢ; 

mun D – ɬɨɤ ɫɪɚɛɚɬɵɜɚɧɢɹ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɨɝɨ ɪɚɫɰɟɩɢɬɟɥɹ 
ID = (>10)⋅Iɧɨɦ; ɩɪɢɦɟɧɹɟɬɫɹ ɞɥɹ ɦɨɳɧɵɯ ɞɜɢɝɚɬɟɥɟɣ ɫ ɡɚɬɹɠɧɵɦ ɜɪɟɦɟ-
ɧɟɦ ɩɭɫɤɚ. 

Ɍɟɩɥɨɜɵɟ ɪɚɫɰɟɩɢɬɟɥɢ, ɢɫɩɨɥɶɡɭɟɦɵɟ ɜ ɚɜɬɨɦɚɬɢчɟɫɤɢɯ ɜɵɤɥɸчɚ-
ɬɟɥɹɯ, чɭɜɫɬɜɢɬɟɥɶɧɵ ɤ ɧɚɝɪɟɜɭ ɨɬ ɩɨɫɬɨɪɨɧɧɢɯ ɢɫɬɨчɧɢɤɨɜ. ɋɥɭчɚɟɬɫɹ, 
чɬɨ ɪɚɫɰɟɩɢɬɟɥɶ ɩɪɨɦɟɠɭɬɨчɧɨɝɨ ɩɨɥɸɫɚ ɩɪɢ ɧɨɦɢɧɚɥɶɧɨɦ ɪɟɠɢɦɟ ɨɬ-
ɤɥɸчɚɟɬɫɹ ɬɨɥɶɤɨ ɢɡ-ɡɚ ɧɚɝɪɟɜɚ ɨɬ ɫɨɫɟɞɧɢɯ ɩɨɥɸɫɨɜ. Эɬɨ ɩɪɢɜɨɞɢɬ ɤ 
ɨɝɪɚɧɢчɟɧɢɸ ɨɛɥɚɫɬɢ ɟɝɨ ɪɚɛɨɬɵ ɢ ɤ ɤɨɪɪɟɤɰɢɢ ɧɨɦɢɧɚɥɶɧɨɝɨ ɬɨɤɚ ɩɨ 
ɝɪɚɮɢɤɭ ɢɥɢ ɬɚɛɥɢɰɟ. 

 18



В

100

10

1

0,1

0,01

10

1
Ɇ
ɢɧ
ɭɬ
ɵ

t

ȼ
ɪɟ
ɦɹ

 ɨ
ɬɤ
ɥɸ
чɟ
ɧɢ
ɹ

ɋ
ɟɤ
ɭɧ
ɞɵ

ɚ
1 2 3 4 6 8 10 I I/ ɧɨɦ

 
t

100

10

1

0,1

0,01

10

1

Ɇ
ɢɧ
ɭɬ
ɵ

ȼ
ɪɟ
ɦɹ

 ɨ
ɬɤ
ɥɸ
чɟ
ɧɢ
ɹ

ɋ
ɟɤ
ɭɧ
ɞɵ С

ɛ
1 2 3 4 6 8 10 I I/ ɧɨɦ

 
t

100

10

1

0,1

0,01

10

1

Ɇ
ɢɧ
ɭɬ
ɵ

ȼ
ɪɟ
ɦɹ

 ɨ
ɬɤ
ɥɸ
чɟ
ɧɢ
ɹ

ɋ
ɟɤ
ɭɧ
ɞɵ D

ɜ
1 2 3 4 6 8 10 I I/ ɧɨɦ

 
 

Ɋɢɫ. 1.7. Защɢɬɧые ɯараɤɬерɢɫɬɢɤɢ авɬɨɦаɬɢɱеɫɤɢɯ выɤɥɸɱаɬеɥей:  
а – ɬɢɩ В; ɛ – ɬɢɩ С; в – ɬɢɩ D 

 19



ɇɚɝɪɭɡɨчɧɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɚɜɬɨɦɚɬɢчɟɫɤɢɯ ɜɵɤɥɸчɚɬɟɥɟɣ ɡɚɜɢ-

ɫɢɬ ɢ ɨɬ ɬɟɦɩɟɪɚɬɭɪɵ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ: ɩɪɢ ɟɟ ɫɧɢɠɟɧɢɢ ɤɨɷɮɮɢɰɢ-

ɟɧɬ ɧɚɝɪɭɡɤɢ ɭɜɟɥɢчɢɜɚɟɬɫɹ, ɩɪɢ ɩɨɜɵɲɟɧɢɢ – ɭɦɟɧɶɲɚɟɬɫɹ. Эɬɨ ɨɝɪɚ-
ɧɢчɢɜɚɟɬ ɜɨɡɦɨɠɧɨɫɬɶ ɢɯ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɜ ɭɫɥɨɜɢɹɯ ɠɟɫɬɤɨɝɨ ɬɟɦɩɟɪɚ-
ɬɭɪɧɨɝɨ ɪɟɠɢɦɚ ɷɤɫɩɥɭɚɬɚɰɢɢ. 

ɉɨɫɥɟɞɧɟɟ ɩɨɤɨɥɟɧɢɟ ɚɜɬɨɦɚɬɢчɟɫɤɢɯ ɜɵɤɥɸчɚɬɟɥɟɣ ɫɧɚɛɠɟɧɨ 
ɷɥеɤɬрɨɧɧыɦɢ раɫцеɩɢɬеɥɹɦɢ, ɨɫɭɳɟɫɬɜɥɹɸɳɢɦɢ ɤɨɦɩɥɟɤɫɧɭɸ ɡɚɳɢ-

ɬɭ ɷɥɟɤɬɪɨɩɪɢɟɦɧɢɤɚ ɢ ɨɛɴɟɞɢɧɹɸɳɢɦɢ ɜ ɨɞɧɨɦ ɭɫɬɪɨɣɫɬɜɟ ɮɭɧɤɰɢɢ 

ɜɫɟɯ ɜɵɲɟɩɟɪɟчɢɫɥɟɧɧɵɯ ɪɚɫɰɟɩɢɬɟɥɟɣ. Ɉɧɢ ɜɵɩɨɥɧɟɧɵ ɧɚ ɛɚɡɟ ɦɢɤ-
ɪɨɩɪɨɰɟɫɫɨɪɧɨɣ ɬɟɯɧɢɤɢ, ɝɚɪɚɧɬɢɪɭɸɬ ɜɵɫɨɤɭɸ ɬɨчɧɨɫɬɶ ɫɪɚɛɚɬɵɜɚ-
ɧɢɹ, ɧɚɞɟɠɧɨɫɬɶ ɢ ɭɫɬɨɣчɢɜɨɫɬɶ ɤ ɬɟɦɩɟɪɚɬɭɪɧɵɦ ɪɟɠɢɦɚɦ. Эɥɟɤɬɪɨ-
ɩɢɬɚɧɢɟ, ɧɟɨɛɯɨɞɢɦɨɟ ɞɥɹ ɩɪɚɜɢɥɶɧɨɣ ɪɚɛɨɬɵ, ɨɛɟɫɩɟчɢɜɚɟɬɫɹ ɬɪɚɧɫ-
ɮɨɪɦɚɬɨɪɚɦɢ ɬɨɤɚ ɪɚɫɰɟɩɢɬɟɥɹ. 

Зɚɳɢɬɧɵɟ ɪɚɫɰɟɩɢɬɟɥɢ ɫɨɫɬɨɹɬ ɢɡ ɬɪɟɯ ɢɥɢ чɟɬɵɪɟɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ 
ɬɨɤɚ (ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɬɢɩɚ ɫɟɬɢ [5]), ɷɥɟɤɬɪɨɧɧɨɝɨ ɛɥɨɤɚ ɢ ɦɟɯɚɧɢɡɦɚ 
ɪɚɫɰɟɩɥɟɧɢɹ, ɤɨɬɨɪɵɣ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɜɨɡɞɟɣɫɬɜɭɟɬ ɧɚ ɦɟɯɚɧɢɡɦ ɨɬɤɥɸ-

чɟɧɢɹ ɜɵɤɥɸчɚɬɟɥɹ. Ⱦɥɹ ɭɩɪɚɜɥɟɧɢɹ ɦɚɝɧɢɬɧɵɦ ɩɭɫɤɚɬɟɥɟɦ ɞɨɩɨɥɧɢ-

ɬɟɥɶɧɨ ɬɪɟɛɭɟɬɫɹ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɣ ɛɥɨɤ ɭɩɪɚɜɥɟɧɢɹ, ɩɨɡɜɨɥɹɸɳɢɣ ɭɩɪɚɜ-
ɥɹɬɶ ɩɭɫɤɚɬɟɥɟɦ (ɤɨɧɬɚɤɬɨɪɨɦ) ɜ ɫɥɭчɚɟ ɚɜɚɪɢɢ (ɡɚ ɢɫɤɥɸчɟɧɢɟɦ КЗ). 

ɋ ɩɨɦɨɳɶɸ DIɊ-ɩɟɪɟɤɥɸчɚɬɟɥɟɣ, ɪɚɡɦɟɳɟɧɧɵɯ ɧɚ ɩɟɪɟɞɧɟɣ ɩɚɧɟ-
ɥɢ ɭɫɬɪɨɣɫɬɜɚ, ɢɥɢ ɫ ɩɨɦɨɳɶɸ ɫɩɟɰɢɚɥɶɧɨɝɨ ɷɥɟɤɬɪɨɧɧɨɝɨ ɛɥɨɤɚ ɧɚ-
ɫɬɪɨɣɤɢ ɩɪɨɝɪɚɦɦɢɪɭɟɬɫɹ ɨɩɪɟɞɟɥɟɧɧɵɣ ɧɚɛɨɪ ɩɚɪɚɦɟɬɪɨɜ ɢ ɮɭɧɤɰɢɣ 

ɪɚɫɰɟɩɢɬɟɥɹ. Кɪɢɜɚɹ ɫɪɚɛɚɬɵɜɚɧɢɹ ɜɵɤɥɸчɚɬɟɥɹ, ɦɚɤɫɢɦɚɥɶɧɨ ɩɪɢɛɥɢ-

ɠɟɧɧɚɹ ɤ ɪɚɛɨчɟɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɟ ɩɨɬɪɟɛɢɬɟɥɹ (ɧɚɩɪɢɦɟɪ, ɚɫɢɧɯɪɨɧɧɨɝɨ 
ɞɜɢɝɚɬɟɥɹ (ɪɢɫ. 1.8)), ɨɩɪɟɞɟɥɹɟɬ ɫɥɟɞɭɸɳɢɟ ɩɚɪɚɦɟɬɪɵ: • ɮɭɧɤɰɢɹ L – ɡɚɳɢɬɚ ɨɬ ɩɟɪɟɝɪɭɡɤɢ ɫ ɨɛɪɚɬɧɨɡɚɜɢɫɢɦɨɣ ɜɵɞɟɪɠ-

ɤɨɣ ɩɨ ɜɪɟɦɟɧɢ ɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤɨɣ ɫɪɚɛɚɬɵɜɚɧɢɹ ɫɨɝɥɚɫɧɨ ɨɛɪɚɬ-
ɧɨɡɚɜɢɫɢɦɨɣ ɤɪɢɜɨɣ (I

2⋅t = const); • ɮɭɧɤɰɢɹ R – ɡɚɳɢɬɚ ɨɬ ɡɚɤɥɢɧɢɜɚɧɢɹ ɪɨɬɨɪɚ ɫ ɨɩɪɟɞɟɥɟɧɧɵɦ ɜɪɟ-
ɦɟɧɟɦ ɡɚɞɟɪɠɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ; • ɮɭɧɤɰɢɹ I – ɡɚɳɢɬɚ ɨɬ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ ɫ ɦɝɧɨɜɟɧɧɵɦ ɫɪɚɛɚ-
ɬɵɜɚɧɢɟɦ; • ɮɭɧɤɰɢɹ U – ɡɚɳɢɬɚ ɨɬ ɩɟɪɟɤɨɫɚ ɢɥɢ ɨɛɪɵɜɚ ɮɚɡɵ ɫ ɨɩɪɟɞɟɥɟɧ-

ɧɵɦ ɜɪɟɦɟɧɟɦ ɡɚɞɟɪɠɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ. 
Аɜɬɨɦɚɬɢчɟɫɤɢɟ ɜɵɤɥɸчɚɬɟɥɢ ɫ ɷɥɟɤɬɪɨɧɧɵɦɢ ɪɚɫɰɟɩɢɬɟɥɹɦɢ ɨɛɟɫ-

ɩɟчɢɜɚɸɬ ɞɨɫɬɚɬɨчɧɭɸ ɡɚɳɢɬɭ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɹ ɨɬ ɩɟɪɟɝɪɭɡɤɢ ɩɪɢ ɪɚɛɨ-
ɬɟ ɜ ɧɨɪɦɚɥɶɧɨɦ ɪɟɠɢɦɟ ɫ ɦɚɥɵɦ ɤɨɥɢчɟɫɬɜɨɦ ɜɤɥɸчɟɧɢɣ, ɧɟɞɨɥɝɢɦɢ 

ɡɚɩɭɫɤɚɦɢ ɢ ɭɦɟɪɟɧɧɵɦɢ ɩɭɫɤɨɜɵɦɢ ɬɨɤɚɦɢ. Ɋɟɠɢɦ ɬɟɩɥɨɜɨɣ ɩɚɦɹɬɢ, 

ɩɨɡɜɨɥɹɸɳɢɣ ɜɵчɢɫɥɹɬɶ ɬɟɦɩɟɪɚɬɭɪɭ ɞɜɢɝɚɬɟɥɹ ɩɪɢ ɨɬɤɥɸчɟɧɢɢ, ɜɨɡ-
ɦɨɠɟɧ ɬɨɥɶɤɨ ɩɪɢ ɧɚɥɢчɢɢ ɞɨɩɨɥɧɢɬɟɥɶɧɨɝɨ ɢɫɬɨчɧɢɤɚ ɩɢɬɚɧɢɹ. 
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Ɋɢɫ. 1.8. Тɢɩɨваɹ раɛɨɱаɹ ɯараɤɬерɢɫɬɢɤа аɫɢɧɯрɨɧɧɨɝɨ ɞвɢɝаɬеɥɹ, ɫɨвɦе-
щеɧɧаɹ ɫ ɤрɢвɨй ɫраɛаɬываɧɢɹ ɷɥеɤɬрɨɧɧɨɝɨ раɫцеɩɢɬеɥɹ: 

I1 – ɩɨрɨɝ ɫраɛаɬываɧɢɹ ɩɨ ɬɨɤɭ ɞɥɹ ɮɭɧɤцɢɢ L; I3 – ɩɨрɨɝ ɫраɛаɬываɧɢɹ ɩɨ ɬɨɤɭ 
ɞɥɹ ɮɭɧɤцɢɢ I; I5 – ɩɨрɨɝ ɫраɛаɬываɧɢɹ ɩɨ ɬɨɤɭ ɞɥɹ ɮɭɧɤцɢɢ R; t5 – ɩɨрɨɝ ɫраɛаɬы-

ваɧɢɹ ɩɨ вреɦеɧɢ ɞɥɹ ɮɭɧɤцɢɢ R; I6 – ɩɨрɨɝ ɫраɛаɬываɧɢɹ ɩɨ ɬɨɤɭ ɞɥɹ ɮɭɧɤцɢɢ U; 

t6 – ɩɨрɨɝ ɫраɛаɬываɧɢɹ ɩɨ вреɦеɧɢ ɞɥɹ ɮɭɧɤцɢɢ U; Iе – ɧɨɦɢɧаɥɶɧый раɛɨɱɢй ɬɨɤ 
ɷɥеɤɬрɨɞвɢɝаɬеɥɹ; Iа – ɩɭɫɤɨвɨй ɬɨɤ ɷɥеɤɬрɨɞвɢɝаɬеɥɹ; Iр – ɩɢɤɨвɨе ɡɧаɱеɧɢе ɩɭɫ-
ɤɨвɨɝɨ ɬɨɤа; tа – вреɦɹ ɩɭɫɤа ɷɥеɤɬрɨɞвɢɝаɬеɥɹ; tр – вреɦɹ ɧараɫɬаɧɢɹ ɩɭɫɤɨвɨɝɨ 
ɬɨɤа ɞɨ Iр; ɬ – ɬɢɩɨваɹ ɤрɢваɹ ɩɭɫɤа ɷɥеɤɬрɨɞвɢɝаɬеɥɹ; ɫ – ɩрɢɦер ɤрɢвɨй ɫраɛа-
ɬываɧɢɹ авɬɨɦаɬɢɱеɫɤɨɝɨ выɤɥɸɱаɬеɥɹ ɫ ɷɥеɤɬрɨɧɧыɦ раɫцеɩɢɬеɥеɦ; Кɥаɫɫ – 

ɷɬɨ ɤɥаɫɫ ɩɭɫɤа ɷɥеɤɬрɨɞвɢɝаɬеɥɹ, ɨɩреɞеɥɹɸщɢй вреɦɹ ɫраɛаɬываɧɢɹ ɞɥɹ ɡащɢ-
ɬы ɨɬ ɩереɝрɭɡɤɢ 

Эɬɢ ɜɵɤɥɸчɚɬɟɥɢ ɧɟɷɮɮɟɤɬɢɜɧɵ ɩɪɢ ɪɚɛɨɬɟ ɜ ɫɬɚɪɬ-ɫɬɨɩɧɨɦ ɪɟɠɢ-

ɦɟ (ɛɨɥɟɟ 60 ɜɤɥ/чɚɫ) ɢ ɩɪɢ ɬɹɠɟɥɨɦ ɡɚɩɭɫɤɟ. Еɫɥɢ ɬɟɩɥɨɜɵɟ ɩɨɫɬɨɹɧɧɵɟ 
ɜɪɟɦɟɧɢ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɹ ɢ ɷɥɟɤɬɪɨɧɧɨɝɨ ɪɚɫɰɟɩɢɬɟɥɹ ɧɟ ɫɨɜɩɚɞɚɸɬ, ɬɨ 
ɩɪɢ ɧɚɫɬɪɨɣɤɟ ɧɚ ɧɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɞɜɢɝɚɬɟɥɹ ɚɜɬɨɦɚɬɢчɟɫɤɢɣ ɜɵɤɥɸчɚ-
ɬɟɥɶ ɦɨɠɟɬ ɫɪɚɛɨɬɚɬɶ ɫɥɢɲɤɨɦ ɪɚɧɨ ɢɥɢ ɧɟ ɪɚɫɩɨɡɧɚɬɶ ɪɟɠɢɦ ɩɟɪɟɝɪɭɡ-
ɤɢ. Ɉɝɪɚɧɢчɟɧɢɟ ɪɚɛɨчɢɯ ɰɢɤɥɨɜ ɚɜɬɨɦɚɬɚ (ɜɤɥɸчɟɧɢɟ−ɨɬɤɥɸчɟɧɢɟ) ɜɥɟ-
чɟɬ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɜ ɬɚɤɢɯ ɫɯɟɦɚɯ ɤɨɧɬɚɤɬɨɪɚ, ɢɦɟɸɳɟɝɨ ɛɨɥɶɲɟɟ ɤɨɥɢ-

чɟɫɬɜɨ ɰɢɤɥɨɜ ɤɨɦɦɭɬɚɰɢɢ ɢ ɥɭчɲɭɸ ɤɨɦɦɭɬɢɪɭɸɳɭɸ ɫɩɨɫɨɛɧɨɫɬɶ. ɇɨ 
ɞɥɹ ɩɨɞɤɥɸчɟɧɢɹ ɤ ɧɟɦɭ ɪɚɫɰɟɩɢɬɟɥɹ ɩɨɬɪɟɛɭɟɬɫɹ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɣ ɛɥɨɤ 
ɭɩɪɚɜɥɟɧɢɹ. Ⱦɨɩɨɥɧɢɬɟɥɶɧɵɟ (ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɟ) ɭɫɬɪɨɣɫɬɜɚ ɧɟɨɛɯɨɞɢɦɵ 

ɬɚɤɠɟ ɞɥɹ ɧɚɫɬɪɨɣɤɢ ɢ ɬɟɫɬɢɪɨɜɚɧɢɹ ɛɥɨɤɚ, чɬɨ ɩɪɢɜɨɞɢɬ ɤ ɭɞɨɪɨɠɚɧɢɸ 

ɭɫɬɪɨɣɫɬɜɚ ɢ ɭɫɥɨɠɧɟɧɢɸ ɪɟɠɢɦɚ ɟɝɨ ɷɤɫɩɥɭɚɬɚɰɢɢ. 
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2. АВɌОМАɌИЧЕСɄИЕ ВЫɄЛЮЧАɌЕЛИ СЕɊИИ ВА 
 

ɋɬɪɭɤɬɭɪɚ ɭɩɪɨɳɟɧɧɨɝɨ ɭɫɥɨɜɧɨɝɨ ɨɛɨɡɧɚчɟɧɢɹ ɛɨɥɶɲɢɧɫɬɜɚ ɜɵ-

ɤɥɸчɚɬɟɥɟɣ ɫɟɪɢɢ ȼА ɢ ɟɟ ɪɚɫɲɢɮɪɨɜɤɚ ɩɪɢɜɟɞɟɧɵ ɧɚ ɪɢɫ. 2.1. Ȼɨɥɟɟ ɩɨɞ-
ɪɨɛɧɚɹ ɢɧɮɨɪɦɚɰɢɹ ɞɚɟɬɫɹ ɞɚɥɟɟ ɩɪɢ ɪɚɫɫɦɨɬɪɟɧɢɢ ɤɨɧɤɪɟɬɧɨɣ ɦɨɞɢɮɢ-

ɤɚɰɢɢ ɜɵɤɥɸчɚɬɟɥɟɣ. 

  ȼА             ХХ  —      ХХ  —       Х 

 

Ɉɛɨɡɧɚчɟɧɢɟ 
ɜɵɤɥɸчɚɬɟɥɹ 
 

Ɋɚɡɪɚɛɨɬɤɚ: 
– ɫ ɬɟɩɥɨɜɵɦ ɢ ɷɥɟɤɬɪɨɦɚɝ-
ɧɢɬɧɵɦ ɪɚɫɰɟɩɢɬɟɥɹɦɢ (ɢɥɢ 

ɬɨɥɶɤɨ ɫ ɷɥɟɤɬɪɨɦɚɝɧɢɬ-
ɧɵɦ), ɪɢɫ. 2.2; 

– ɫ ɩɨɥɭɩɪɨɜɨɞɧɢɤɨɜɵɦ 

(ɷɥɟɤɬɪɨɧɧɵɦ) ɦɚɤɫɢɦɚɥɶ-
ɧɵɦ ɪɚɫɰɟɩɢɬɟɥɟɦ, ɪɢɫ. 2.3; 

– ɛɟɡ ɦɚɤɫɢɦɚɥɶɧɵɯ ɪɚɫɰɟ-
ɩɢɬɟɥɟɣ 

 

Ɉɛɨɡɧɚчɟɧɢɹ ɧɨɦɢɧɚɥɶɧɨɝɨ ɬɨɤɚ (Iɧɨɦ, А) 

ɜɵɤɥɸчɚɬɟɥɹ: 
25 – 25А  39 – 630А 

29 – 63А  41 – 1000А 

31 – 100А  43 – 1600А 

33 – 160А  45 – 2500А 

35 – 250А  47 – 4000А 

37 – 400А 

Ɉɛɨɡɧɚчɟɧɢɟ ɤɨɥɢчɟɫɬ-
ɜɚ ɩɨɥɸɫɨɜ: 
1 – ɨɞɢɧ 

2 – ɞɜɚ 
3 – ɬɪɢ  

 

Ɋɢɫ. 2.1. Уɩрɨщеɧɧаɹ ɫɬрɭɤɬɭра ɭɫɥɨвɧɨɝɨ ɨɛɨɡɧаɱеɧɢɹ авɬɨɦаɬɢɱеɫɤɢɯ вы-

ɤɥɸɱаɬеɥей ɫерɢɢ ВА  

ȼ ɨɛɨɡɧɚчɟɧɢɢ ɜɵɤɥɸчɚɬɟɥɟɣ ɫ ɧɨɦɢɧɚɥɶɧɵɦ ɬɨɤɨɦ ɞɨ 160 А ɜɦɟ-
ɫɬɨ ɪɚɡɞɟɥɢɬɟɥɶɧɨɝɨ ɡɧɚɤɚ «−» ɦɨɠɟɬ ɭɤɚɡɵɜɚɬɶɫɹ ɛɭɤɜɚ «Ƚ». Эɬɨ ɨɡɧɚ-
чɚɟɬ, чɬɨ ɜɵɤɥɸчɚɬɟɥɶ ɩɪɟɞɧɚɡɧɚчɟɧ ɫɩɟɰɢɚɥɶɧɨ ɞɥɹ ɡɚɳɢɬɵ ɷɥɟɤɬɪɨ-
ɞɜɢɝɚɬɟɥɟɣ. 

 

2.1. Выɤлючаɬели ɫ ɩолɭɩɪовоɞɧиɤовыми или  

ɷлеɤɬɪоɧɧыми ɪаɫцеɩиɬелями 
 

Авɬɨɦаɬɢɱеɫɤɢе выɤɥɸɱаɬеɥɢ ɫерɢɢ ВА08. ɉɪɟɞɧɚɡɧɚчɟɧɵ ɞɥɹ 
ɩɪɨɜɟɞɟɧɢɹ ɬɨɤɚ ɜ ɧɨɪɦɚɥɶɧɨɦ ɪɟɠɢɦɟ ɢ ɨɬɤɥɸчɟɧɢɹ ɬɨɤɚ ɩɪɢ ɤɨɪɨɬɤɢɯ 
ɡɚɦɵɤɚɧɢɹɯ, ɩɟɪɟɝɪɭɡɤɚɯ ɢ ɧɟɞɨɩɭɫɬɢɦɵɯ ɫɧɢɠɟɧɢɹɯ ɧɚɩɪɹɠɟɧɢɹ, ɚ ɬɚɤɠɟ 
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I > I > I >

6

ɌɊ

ЭɆɊ

531

 

Ɋɢɫ. 2.2. ɉрɢɧцɢɩɢаɥɶɧаɹ ɷɥеɤɬрɢɱеɫɤаɹ ɫɯеɦа выɤɥɸɱаɬеɥей ɫерɢɢ ВА ɫ 
ɷɥеɤɬрɨɦаɝɧɢɬɧыɦ (ЭМɊ) ɢ ɬеɩɥɨвыɦ (ТɊ) раɫцеɩɢɬеɥеɦ 

 

531

ɌА1 ɌА2 ɌА3

Ɋɟɥɟ

2 4 6

1 3 5 4 8 6 10 2
Ȼɥɨɤ ɩɨɥɭɩɪɨɜɨɞɧɢɤɨɜɨ-
ɝɨ (ɷɥɟɤɬɪɨɧɧɨɝɨ) ɪɚɫɰɟ-

ɩɢɬɟɥɹ

К1

 

Ɋɢɫ. 2.3. ɉрɢɧцɢɩɢаɥɶɧаɹ ɷɥеɤɬрɢɱеɫɤаɹ ɫɯеɦа выɤɥɸɱаɬеɥей ɫерɢɢ ВА ɫ ɩɨ-
ɥɭɩрɨвɨɞɧɢɤɨвыɦ (ɷɥеɤɬрɨɧɧыɦ) раɫцеɩɢɬеɥеɦ  
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ɞɥɹ ɧɟчɚɫɬɵɯ (ɞɨ 6 ɪɚɡ ɜ ɫɭɬɤɢ) ɨɩɟɪɚɬɢɜɧɵɯ ɜɵɤɥɸчɟɧɢɣ ɢ ɨɬɤɥɸчɟɧɢɣ 

ɷɥɟɤɬɪɢчɟɫɤɢɯ ɰɟɩɟɣ ɢ ɪɚɫɫчɢɬɚɧɵ ɞɥɹ ɷɤɫɩɥɭɚɬɚɰɢɢ ɜ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜ-
ɤɚɯ ɧɚ ɧɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɞɨ 440 ȼ ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ ɢ ɞɨ 660 ȼ 

ɩɟɪɟɦɟɧɧɨɝɨ ɬɨɤɚ чɚɫɬɨɬɨɣ 50 ɢ 60 Ƚɰ. 

Ɋɚɫɲɢɮɪɨɜɤɚ ɭɫɥɨɜɧɨɝɨ ɨɛɨɡɧɚчɟɧɢɹ ɚɜɬɨɦɚɬɨɜ ɩɪɢɜɟɞɟɧɚ ɧɚ ɪɢɫ. 2.4. 

ВА ɍɫɥɨɜɧɨɟ ɨɛɨɡɧɚчɟɧɢɟ ɜɢɞɚ ɚɩɩɚɪɚɬɚ: ȼА. 

08 ɍɫɥɨɜɧɨɟ ɨɛɨɡɧɚчɟɧɢɟ ɧɨɦɟɪɚ ɫɟɪɢɢ: 08 

0ХХ 
ɍɫɥɨɜɧɨɟ ɨɛɨɡɧɚчɟɧɢɟ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɧɨɦɢɧɚɥɶɧɨɝɨ ɬɨɤɚ 
ɜɵɤɥɸчɚɬɟɥɹ: 040−400 А; 063−630 А; 080−800 А. 

Х 

ɍɫɥɨɜɧɨɟ ɨɛɨɡɧɚчɟɧɢɟ ɜɢɞɚ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɪɚɫɰɟɩɢɬɟɥɹ ɬɨɤɚ:
0 – ɛɟɡ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɪɚɫɰɟɩɢɬɟɥɹ ɬɨɤɚ; 1 – ɫ ɷɥɟɤɬɪɨɦɚɝɧɢɬ-
ɧɵɦɢ ɦɚɤɫɢɦɚɥɶɧɵɦɢ ɪɚɫɰɟɩɢɬɟɥɹɦɢ ɬɨɤɚ; 3 – ɫ ɚɧɚɥɨɝɨɜɵɦ 

ɷɥɟɤɬɪɨɧɧɵɦ ɪɚɫɰɟɩɢɬɟɥɟɦ ɬɨɤɚ; 5 – ɫ ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɧɵɦ 

ɷɥɟɤɬɪɨɧɧɵɦ ɪɚɫɰɟɩɢɬɟɥɟɦ ɬɨɤɚ. 

Х 

ɍɫɥɨɜɧɨɟ ɨɛɨɡɧɚчɟɧɢɟ ɜɟɥɢчɢɧɵ ɩɪɟɞɟɥɶɧɨɣ ɤɨɦɦɭɬɚɰɢɨɧɧɨɣ 

ɫɩɨɫɨɛɧɨɫɬɢ: ɋ – ɫɬɚɧɞɚɪɬɧɚɹ; ɇ – ɧɨɪɦɚɥɶɧɚɹ;  
ɉ – ɩɨɜɵɲɟɧɧɚɹ; ȼ – ɜɵɫɨɤɚɹ. 

ХХ 

ɍɫɥɨɜɧɨɟ ɨɛɨɡɧɚчɟɧɢɟ чɢɫɥɚ ɩɨɥɸɫɨɜ ɜ ɫɨчɟɬɚɧɢɢ ɫ ɪɨɞɨɦ 

ɬɨɤɚ ɢ ɧɨɦɢɧɚɥɶɧɵɦ ɬɨɤɨɦ ɷɥɟɤɬɪɨɧɧɨɝɨ ɪɚɫɰɟɩɢɬɟɥɹ ɩɨ 
ɬɚɛɥɢɰɟ 2.1. 

ХХ 
ɍɫɥɨɜɧɨɟ ɨɛɨɡɧɚчɟɧɢɟ ɫɨчɟɬɚɧɢɹ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɫɛɨɪɨчɧɵɯ 

ɟɞɢɧɢɰ ɩɨ ɬɚɛɥɢɰɟ 2.2. 

Х 

ɍɫɥɨɜɧɵɟ ɨɛɨɡɧɚчɟɧɢɹ ɜɢɞɚ ɩɪɢɜɨɞɚ ɜ ɫɨчɟɬɚɧɢɢ ɫɨ ɫɩɨɫɨɛɨɦ 

ɭɫɬɚɧɨɜɤɢ ɜɵɤɥɸчɚɬɟɥɟɣ: 1 – ɪɭчɧɨɣ ɩɪɢɜɨɞ ɫɬɚɰɢɨɧɚɪɧɨɝɨ 
ɜɵɤɥɸчɚɬɟɥɹ; 3 – ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɵɣ ɩɪɢɜɨɞ ɫɬɚɰɢɨɧɚɪɧɨɝɨ 
ɜɵɤɥɸчɚɬɟɥɹ; 5 – ɪɭчɧɨɣ ɞɢɫɬɚɧɰɢɨɧɧɵɣ ɩɪɢɜɨɞ ɜɵɞɜɢɠɧɨɝɨ 
ɜɵɤɥɸчɚɬɟɥɹ; 7 – ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɵɣ ɩɪɢɜɨɞ ɜɵɞɜɢɠɧɨɝɨ 
ɜɵɤɥɸчɚɬɟɥɹ. 

Х 
ɍɫɥɨɜɧɨɟ ɨɛɨɡɧɚчɟɧɢɟ ɧɚɥɢчɢɹ ɢ ɜɢɞɚ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ 
ɦɟɯɚɧɢɡɦɨɜ ɩɨ ɬɚɛɥɢɰɟ 2.3. 

ХХ ɍɫɥɨɜɧɨɟ ɨɛɨɡɧɚчɟɧɢɟ ɫɬɟɩɟɧɢ ɡɚɳɢɬɵ: 20 – IP20; 00 – IP00. 

ХХХХ 
ɍɫɥɨɜɧɨɟ ɨɛɨɡɧɚчɟɧɢɟ ɤɥɢɦɚɬɢчɟɫɤɨɝɨ ɢɫɩɨɥɧɟɧɢɹ 
ɜɵɤɥɸчɚɬɟɥɹ: ɍХɅЗ; ɌЗ. 

 

 

Ɋɢɫ. 2.4. Сɬрɭɤɬɭра ɭɫɥɨвɧɨɝɨ ɨɛɨɡɧаɱеɧɢɹ авɬɨɦаɬɢɱеɫɤɢɯ выɤɥɸɱаɬеɥей 
ɫерɢɢ ВА08 
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Ɍɚɛɥɢɰɚ 2.1 

ɍɫɥɨɜɧɨɟ ɨɛɨɡɧɚчɟɧɢɟ чɢɫɥɚ ɩɨɥɸɫɨɜ, ɪɨɞɚ ɬɨɤɚ, ɧɨɦɢɧɚɥɶɧɨɝɨ ɬɨɤɚ 

ɉɟɪɜɚɹ 
ɰɢɮɪɚ 

Кɨɥɢчɟɫɬɜɨ ɩɨɥɸɫɨɜ, ɦɚɤɫɢɦɚɥɶɧɵɯ 
ɪɚɫɰɟɩɢɬɟɥɟɣ ɢ ɪɨɞ ɬɨɤɚ 

ȼɬɨɪɚɹ 
ɰɢɮɪɚ 

ȼɟɥɢчɢɧɚ 
ɧɨɦɢ-

ɧɚɥɶɧɨɝɨ 
ɬɨɤɚ, А 

Ɋɨɞ ɬɨɤɚ 

0 40 
3 

3-ɯ ɩɨɥɸɫɧɵɣ, ɩɟɪɟɦɟɧɧɨɝɨ ɬɨɤɚ ɫ 
ɪɚɫɰɟɩɢɬɟɥɹɦɢ ɜ 3-ɯ ɩɨɥɸɫɚɯ 1 63 

2 100 

ɉɨɫɬɨɹɧ-

ɧɵɣ 

4 
2-ɯ ɩɨɥɸɫɧɵɣ, ɩɟɪɟɦɟɧɧɨɝɨ ɬɨɤɚ ɫ 
ɪɚɫɰɟɩɢɬɟɥɹɦɢ ɜ 2-ɯ ɩɨɥɸɫɚɯ 3 160 

5 3-ɯ ɩɨɥɸɫɧɵɣ ɛɟɡ ɪɚɫɰɟɩɢɬɟɥɟɣ 4 250 

6 2-ɯ ɩɨɥɸɫɧɵɣ ɛɟɡ ɪɚɫɰɟɩɢɬɟɥɟɣ 5 400 

6 630 
7 

3-ɯ ɩɨɥɸɫɧɵɣ, ɩɨɫɬɨɹɧɧɨɝɝɨ ɬɨɤɚ ɫ 
ɪɚɫɰɟɩɢɬɟɥɹɦɢ ɜ 2-ɯ ɩɨɥɸɫɚɯ 7 800 

ɉɟɪɟɦɟɧ-

ɧɵɣ ɢɥɢ 

ɩɨɫɬɨɹɧ-

ɧɵɣ 

Ɍɚɛɥɢɰɚ 2.2 

ɍɫɥɨɜɧɨɟ ɨɛɨɡɧɚчɟɧɢɟ ɫɨчɟɬɚɧɢɹ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɫɛɨɪɨчɧɵɯ ɟɞɢɧɢɰ 

Кɨɥɢчɟɫɬɜɨ ɜɫɩɨɦɨ-
ɝɚɬɟɥɶɧɵɯ ɤɨɧɬɚɤɬɨɜ  

Кɨɥɢчɟɫɬɜɨ ɞɨɩɨɥɧɢ-
ɬɟɥɶɧɵɯ ɜɫɩɨɦɨɝɚ-
ɬɟɥɶɧɵɯ ɤɨɧɬɚɤɬɨɜ 

Ɋɚɫɰɟɩɢɬɟɥɶ 
ɧɚɩɪɹɠɟɧɢɹ 

ɪɚɡɦɵɤɚɸ-
ɳɢɯ ɞɥɹ ɜɵ-
ɤɥɸчɚɬɟɥɟɣ 

ɪɚɡɦɵɤɚɸ-
ɳɢɯ ɞɥɹ ɜɵ-
ɤɥɸчɚɬɟɥɟɣ 

ɐ
ɢɮ
ɪɵ

 

ɡɚ
ɦɵ
ɤɚ
ɸ
ɳ
ɢɯ

 

ɫ 
ɪɭ
чɧ
ɵ
ɦ 

ɩɪ
ɢɜ
ɨɞ
ɨɦ

 

ɫ 
ɷɥ
ɟɤ
ɬɪ
ɨ-

ɦɚ
ɝɧ
ɢɬ
ɧɵ
ɦ-

 
ɩɪ
ɢɜ
ɨɞ
ɨɦ

 

ɡɚ
ɦɵ
ɤɚ
ɸ
ɳ
ɢɯ

 

ɫ 
ɪɭ
чɧ
ɵ
ɦ 

ɩɪ
ɢɜ
ɨɞ
ɨɦ

 

ɫ 
ɷɥ
ɟɤ
ɬɪ
ɨ-

ɦɚ
ɝɧ
ɢɬ
ɧɵ
ɦ-

 
ɩɪ
ɢɜ
ɨɞ
ɨɦ

 

Ɇ
ɢɤ
ɪɨ
ɩɟ
ɪɟ
ɤɥ
ɸ
чɚ
ɬɟ
ɥɶ

 

ɇ
ɟɡ
ɚɜ
ɢɫ
ɢɦ
ɵ
ɣ 
ɪɚ
ɫɰ
ɟɩ
ɢɬ
ɟɥ
ɶ 

ɧɟ
ɪɟ
ɝɭ
ɥɢ
ɪɭ
ɟɦ
ɵ
ɣ 

ɪɟ
ɝɭ
ɥɢ
ɪɭ
ɟɦ
ɵ
ɣ 

00 ⎯ ⎯ ⎯ ⎯ ⎯ ⎯ ⎯ ⎯ ⎯ ⎯ 

11 2 2 1 2 2 2 ⎯ ⎯ ⎯ ⎯ 

15 ⎯ ⎯ ⎯ ⎯ ⎯ ⎯ ⎯ ⎯ + ⎯ 

18 1 2 1 2 2 2 ⎯ + ⎯ ⎯ 

51 2 2 1 ⎯ ⎯ ⎯ ⎯ ⎯ ⎯ ⎯ 

52 1 2 1 ⎯ ⎯ ⎯ ⎯ + ⎯ ⎯ 

65 ⎯ ⎯ ⎯ 2 2 1 ⎯ ⎯ ⎯ + 

69 ⎯ ⎯ ⎯ 2 2 1 + ⎯ ⎯ ⎯ 

70* ⎯ ⎯ ⎯ ⎯ ⎯ ⎯ + ⎯ ⎯ ⎯ 

73 ⎯ ⎯ ⎯ 2 2 1 ⎯ ⎯ + ⎯ 

79 ⎯ ⎯ ⎯ 1 2 1 + + ⎯ ⎯ 

82 ⎯ ⎯ ⎯ ⎯ ⎯ ⎯ + ⎯ ⎯ + 

* ɩɪɢ ɧɚɥɢчɢɢ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɨɝɨ ɩɪɢɜɨɞɚ ɧɟ ɩɪɢɦɟɧɹɬɶ 
ɉрɢɦеɱаɧɢе: ɡɧɚɤ «+» ɨɡɧɚчɚɟɬ ɧɚɥɢчɢɟ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɫɛɨɪɨчɧɵɯ ɟɞɢɧɢɰ, 

ɡɧɚɤ «–» – ɢɯ ɨɬɫɭɬɫɬɜɢɟ. ɍ ɜɵɤɥɸчɚɬɟɥɟɣ ɛɟɡ ɦɚɤɫɢɦɚɥɶɧɵɯ ɪɚɫɰɟɩɢɬɟɥɟɣ ɬɨɤɚ ɢɫ-
ɩɨɥɧɟɧɢɟ ɫ ɪɟɝɭɥɢɪɭɟɦɵɦɢ ɪɚɫɰɟɩɢɬɟɥɹɦɢ ɧɚɩɪɹɠɟɧɢɹ ɨɬɫɭɬɫɬɜɭɟɬ. Ɋɟɝɭɥɢɪɭɟɦɵɣ 

ɪɚɫɰɟɩɢɬɟɥɶ ɧɚɩɪɹɠɟɧɢɹ ɬɨɥɶɤɨ ɞɥɹ ɜɵɤɥɸчɚɬɟɥɟɣ ɫ ɷɥɟɤɬɪɨɧɧɵɦɢ (ɦɢɤɪɨɩɪɨɰɟɫ-
ɫɨɪɧɵɦɢ) ɪɚɫɰɟɩɢɬɟɥɹɦɢ ɬɨɤɚ. 
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Ɍɚɛɥɢɰɚ 2.3 

ɍɫɥɨɜɧɨɟ ɨɛɨɡɧɚчɟɧɢɟ ɧɚɥɢчɢɹ ɢ ɜɢɞɚ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɦɟɯɚɧɢɡɦɨɜ 

ɐɢɮɪɚ  ɇɚɥɢчɢɟ ɞɨɩɨɥɧɢɬɟɥɶɧɨɝɨ ɦɟɯɚɧɢɡɦɚ 

0 Ɉɬɫɭɬɫɬɜɭɟɬ  

5 
Ɇɟɯɚɧɢɡɦ ɞɥɹ ɨɩɟɪɢɪɨɜɚɧɢɹ чɟɪɟɡ ɞɜɟɪɶ ɪɚɫɩɪɟɞɭɫɬɪɨɣ-

ɫɬɜɚ ɜɵɤɥɸчɚɬɟɥɟɦ ɫɬɚɰɢɨɧɚɪɧɨɝɨ ɢɫɩɨɥɧɟɧɢɹ 

6 
ɍɫɬɪɨɣɫɬɜɨ ɞɥɹ ɛɥɨɤɢɪɨɜɤɢ ɩɨɥɨɠɟɧɢɣ «ɜɤɥɸчɟɧɨ», 

«ɨɬɤɥɸчɟɧɨ» ɜɵɤɥɸчɚɬɟɥɟɣ ɫɬɚɰɢɨɧɚɪɧɨɝɨ ɢɫɩɨɥɧɟɧɢɹ 

ɉɨ ɫɩɨɫɨɛɭ ɭɫɬɚɧɨɜɤɢ ɜɵɤɥɸчɚɬɟɥɢ ɦɨɝɭɬ ɛɵɬɶ ɫɬɚɰɢɨɧɚɪɧɵɟ ɢ 

ɜɵɞɜɢɠɧɵɟ, ɢɦɟɬɶ ɞɜɭɯ- ɢ ɬɪɟɯɩɨɥɸɫɧɨɟ ɢɫɩɨɥɧɟɧɢɟ. Ⱦɜɭɯ- ɢ ɬɪɟɯɩɨ-
ɥɸɫɧɵɟ ɜɵɤɥɸчɚɬɟɥɢ ɜɵɩɨɥɧɹɸɬɫɹ ɜ ɨɞɧɨɦ ɝɚɛɚɪɢɬɟ ɢ ɨɬɥɢчɚɸɬɫɹ ɨɬ-
ɫɭɬɫɬɜɢɟɦ ɬɨɤɨɜɟɞɭɳɢɯ чɚɫɬɟɣ ɜ ɫɪɟɞɧɟɦ ɩɨɥɸɫɟ. 

ɉɨ ɬɢɩɭ ɩɪɢɜɨɞɚ ɤɥɚɫɫɢɮɢɰɢɪɭɸɬɫɹ ɧɚ ɜɵɤɥɸчɚɬɟɥɢ: • ɫ ɪɭчɧɵɦ ɩɪɢɜɨɞɨɦ; • ɫ ɪɭчɧɵɦ ɞɢɫɬɚɧɰɢɨɧɧɵɦ ɩɪɢɜɨɞɨɦ; • ɫ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɵɦ ɩɪɢɜɨɞɨɦ. 

Иɡ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɫɛɨɪɨчɧɵɯ ɟɞɢɧɢɰ ɤɨɦɩɥɟɤɬɭɸɬɫɹ: • ɧɟɡɚɜɢɫɢɦɵɦ ɪɚɫɰɟɩɢɬɟɥɟɦ; • ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɦɢ ɤɨɧɬɚɤɬɚɦɢ; • ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɦɢ ɞɨɩɨɥɧɢɬɟɥɶɧɵɦɢ ɤɨɧɬɚɤɬɚɦɢ; • ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɦɢ ɤɨɧɬɚɤɬɚɦɢ, ɩɪɟɞɧɚɡɧɚчɟɧɧɵɦɢ ɞɥɹ ɤɨɦɦɭɬɚ-
ɰɢɢ ɦɚɥɵɯ ɬɨɤɨɜ (ɦɢɤɪɨɩɟɪɟɤɥɸчɚɬɟɥɢ). 

ɋɨчɟɬɚɧɢɟ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɫɛɨɪɨчɧɵɯ ɟɞɢɧɢɰ ɞɚɧɨ ɜ ɬɚɛɥɢɰɟ 2.2. 

ȼɵɤɥɸчɚɬɟɥɢ ɦɨɞɢɮɢɤɚɰɢɢ ȼА08 ɦɨɝɭɬ ɨɫɧɚɳɚɬɶɫɹ ɷɥɟɤɬɪɨɧɧɵɦɢ 

ɢ/ɢɥɢ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɵɦɢ ɦɚɤɫɢɦɚɥɶɧɵɦɢ ɪɚɫɰɟɩɢɬɟɥɹɦɢ ɬɨɤɚ ɥɢɛɨ ɧɟ 
ɢɦɟɬɶ ɦɚɤɫɢɦɚɥɶɧɵɯ ɪɚɫɰɟɩɢɬɟɥɟɣ ɬɨɤɚ. Ɍɢɩɵ, ɨɫɧɨɜɧɵɟ ɩɚɪɚɦɟɬɪɵ ɢ 

ɤɚɬɟɝɨɪɢɹ ɩɪɢɦɟɧɟɧɢɹ ɜɵɤɥɸчɚɬɟɥɟɣ ɫ ɷɥɟɤɬɪɨɧɧɵɦɢ ɪɚɫɰɟɩɢɬɟɥɹɦɢ 

ɫɨɨɬɜɟɬɫɬɜɭɸɬ ɭɤɚɡɚɧɧɵɦ ɜ ɬɚɛɥɢɰɚɯ 2.4 ɢ 2.5. Иɧɮɨɪɦɚɰɢɹ ɨ ɜɵɤɥɸчɚ-
ɬɟɥɹɯ ɫ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɵɦɢ ɪɚɫɰɟɩɢɬɟɥɹɦɢ ɢ ɛɟɡ ɦɚɤɫɢɦɚɥɶɧɵɯ ɪɚɫɰɟ-
ɩɢɬɟɥɟɣ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɪɚɡɞɟɥɟ 2.2. Кɨɪɪɟɤɬɢɪɨɜɤɚ ɧɨɦɢɧɚɥɶɧɨɝɨ ɬɨɤɚ 
ɜɵɤɥɸчɚɬɟɥɟɣ ɧɚ ɢɡɦɟɧɟɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɜɵɩɨɥɧɹ-
ɟɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɚɛɥɢɰɟɣ 2.6. 

ȼɵɤɥɸчɚɬɟɥɢ ɦɨɝɭɬ ɛɵɬɶ ɬɨɤɨɨɝɪɚɧɢчɢɜɚɸɳɢɦɢ (ɬɢɩɨɜ ɇ, ɉ, ȼ) ɢ 

ɧɟɬɨɤɨɨɝɪɚɧɢчɢɜɚɸɳɢɦɢ (ɬɢɩɚ ɋ). 

Эɥɟɤɬɪɨɦɚɝɧɢɬɧɵɣ ɪɚɫɰɟɩɢɬɟɥɶ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɜ ɤɚɠɞɨɦ ɩɨɥɸɫɟ 
ɜɵɤɥɸчɚɬɟɥɹ  ɢɫɩɨɥɧɟɧɢɣ  ɇ,  ɉ,  ȼ.  ɇɚɫɬɪɚɢɜɚɟɬɫɹ   ɧɚ   ɨɩɪɟɞɟɥɟɧɧɭɸ  



Ɍɚɛɥɢɰɚ 2.4 
Аɜɬɨɦɚɬɢчɟɫɤɢɟ ɜɵɤɥɸчɚɬɟɥɢ ȼА08 ɩɟɪɟɦɟɧɧɨɝɨ ɬɨɤɚ ɫ ɷɥɟɤɬɪɨɧɧɵɦɢ 

(ɚɧɚɥɨɝɨɜɵɦɢ) ɦɚɤɫɢɦɚɥɶɧɵɦɢ ɪɚɫɰɟɩɢɬɟɥɹɦɢ ɬɨɤɚ 
Ɍɢɩ ɜɵɤɥɸчɚɬɟɥɹ ȼА08−0403 ȼА08−0633 ȼА08−0803 

Иɫɩɨɥɧɟɧɢɟ ɜɵɤɥɸчɚɬɟɥɹ ɩɨ ɜɟɥɢчɢɧɟ 
ɩɪɟɞɟɥɶɧɨɣ ɤɨɦɦɭɬɚɰɢɨɧɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ 

ɋ ɇ ɉ ȼ ɋ ɇ ɉ ȼ ɋ ɇ ɉ ȼ 

ɇɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɜɵɤɥɸчɚɬɟɥɹ, In, А ɩɪɢ 
ɬɟɦɩɟɪɚɬɭɪɟ 40°ɋ 

160; 250; 400 630 800 

ɇɨɦɢɧɚɥɶɧɨɟ ɪɚɛɨчɟɟ ɧɚɩɪɹɠɟɧɢɟ, Uɟ, ȼ 380; 660 
Чɚɫɬɨɬɚ, Ƚɰ 50; 60 

ɇɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɢɡɨɥɹɰɢɢ, Ui, ȼ 750 
ɇɨɦɢɧɚɥɶɧɨɟ ɢɦɩɭɥɶɫɧɨɟ ɜɵɞɟɪɠɢɜɚɟɦɨɟ 

ɧɚɩɪɹɠɟɧɢɟ, Uimp, ɤȼ 
8 

380 ȼ 25 30 80 150 25 30 80 150 25 30 80 150 ɇɨɦɢɧɚɥɶɧɚɹ ɩɪɟɞɟɥɶɧɚɹ ɧɚɢ-
ɛɨɥɶɲɚɹ ɨɬɤɥɸчɚɸɳɚɹ ɫɩɨɫɨɛ-
ɧɨɫɬɶ, ICU, ɤА ɩɪɢ ɧɚɩɪɹɠɟɧɢɢ: 660 ȼ 20 24 28 32 20 24 28 32 20 24 28 32 

Кɚɬɟɝɨɪɢɹ ɩɪɢɦɟɧɟɧɢɹ ȼ А ȼ А ȼ А 
ɇɨɦɢɧɚɥɶɧɚɹ ɪɚɛɨчɚɹ ɧɚɢɛɨɥɶɲɚɹ ɨɬɤɥɸ-

чɚɸɳɚɹ ɫɩɨɫɨɛɧɨɫɬɶ, ICS ɜ % ɤ ICU 
100 75 100 75 100 75 

ɇɨɦɢɧɚɥɶɧɵɣ ɤɪɚɬɤɨɜɪɟɦɟɧɧɨ ɜɵɞɟɪɠɢ-
ɜɚɟɦɵɣ ɬɨɤ, ICW, ɤА 

20 10 20 10 20 10 

ɧɨɦɢɧɚɥɶɧɨɝɨ ɬɨɤɚ ɪɚɫɰɟɩɢ-
ɬɟɥɹ, IR, ɜ ɤɪɚɬɧɨɫɬɢ ɤ In 

0,4; 0,6; 0,8; 1,0 

ɩɨ ɬɨɤɭ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚ-
ɧɢɹ, Isd, ɜ ɤɪɚɬɧɨɫɬɢ ɤ IR 

2; 3; 5; 6; 8; 9; 11; 12 

ɩɨ ɜɪɟɦɟɧɢ ɩɪɢ ɤɨɪɨɬɤɨɦ 
ɡɚɦɵɤɚɧɢɢ, ɫ, tsd 

0,02; 0,1; 0,2; 0,3; 0,4 

ɍɫɬɚɜɤɢ ɪɟ-
ɝɭɥɢɪɭɟɦɨɝɨ 
ɷɥɟɤɬɪɨɧɧɨɝɨ 
ɪɚɫɰɟɩɢɬɟɥɹ 

ɬɨɤɚ 
ɩɪɢ ɩɟɪɟɝɪɭɡɤɟ, ɫ, tR ɩɪɢ 6IR 5; 10; 20 

ɍɫɬɚɜɤɢ ɧɟɪɟɝɭɥɢɪɭɟɦɨɝɨ ɷɥɟɤɬɪɨɦɚɝɧɢɬ-
ɧɨɝɨ ɪɚɫɰɟɩɢɬɟɥɹ ɬɨɤɚ (ɩɪɢ ɟɝɨ ɧɚɥɢчɢɢ) 
ɩɨ ɬɨɤɭ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ, ɜ ɤɪɚɬɧɨɫɬɢ 

ɤ In 

ɨɬ
ɫɭ
ɬ-

ɫɬ
ɜɭ
ɟɬ

 

32 15 6* 

ɨɬ
ɫɭ
ɬ-

ɫɬ
ɜɭ
ɟɬ

 

32 12 6 

ɨɬ
ɫɭ
ɬ-

ɫɬ
ɜɭ
ɟɬ

 

25 12 6 

2
7

* Ⱦɥɹ ɧɨɦɢɧɚɥɶɧɨɝɨ ɬɨɤɚ 160 А – 10  
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Ɍɚɛɥɢɰɚ 2.5 

Аɜɬɨɦɚɬɢчɟɫɤɢɟ ɜɵɤɥɸчɚɬɟɥɢ ȼА08 ɩɟɪɟɦɟɧɧɨɝɨ ɬɨɤɚ ɫ ɷɥɟɤɬɪɨɧɧɵɦɢ 

(ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɧɵɦɢ) ɦɚɤɫɢɦɚɥɶɧɵɦɢ ɪɚɫɰɟɩɢɬɟɥɹɦɢ ɬɨɤɚ 

Ɍɢɩ ɜɵɤɥɸчɚɬɟɥɹ ȼА08−0405 ȼА08−0635 ȼА08−0805 

Иɫɩɨɥɧɟɧɢɟ ɜɵɤɥɸчɚɬɟɥɹ ɩɨ ɜɟɥɢчɢɧɟ 
ɩɪɟɞɟɥɶɧɨɣ ɤɨɦɦɭɬɚɰɢɨɧɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ 

ɋ ɇ ɉ ȼ ɋ ɇ ɉ ȼ ɋ ɇ ɉ ȼ 

ɇɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɜɵɤɥɸчɚɬɟɥɹ, In, А ɩɪɢ 

ɬɟɦɩɟɪɚɬɭɪɟ 40°ɋ 
160; 250; 400 630 800 

ɇɨɦɢɧɚɥɶɧɨɟ ɪɚɛɨчɟɟ ɧɚɩɪɹɠɟɧɢɟ, Uɟ, ȼ 380; 660 

Чɚɫɬɨɬɚ, Ƚɰ 50; 60 

ɇɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɢɡɨɥɹɰɢɢ, Ui, ȼ 750 

ɇɨɦɢɧɚɥɶɧɨɟ ɢɦɩɭɥɶɫɧɨɟ ɜɵɞɟɪɠɢɜɚɟɦɨɟ 
ɧɚɩɪɹɠɟɧɢɟ, Uimp, ɤȼ 

8 

380 ȼ 25 30 80 150 25 30 80 150 25 30 80 150 ɇɨɦɢɧɚɥɶɧɚɹ ɩɪɟɞɟɥɶɧɚɹ ɧɚɢ-

ɛɨɥɶɲɚɹ ɨɬɤɥɸчɚɸɳɚɹ ɫɩɨɫɨɛ-

ɧɨɫɬɶ, ICU, ɤА ɩɪɢ ɧɚɩɪɹɠɟɧɢɢ: 660 ȼ 20 24 28 32 20 24 28 32 20 24 28 32 

Кɚɬɟɝɨɪɢɹ ɩɪɢɦɟɧɟɧɢɹ ȼ А ȼ А ȼ А 

ɇɨɦɢɧɚɥɶɧɚɹ ɪɚɛɨчɚɹ ɧɚɢɛɨɥɶɲɚɹ ɨɬɤɥɸ-

чɚɸɳɚɹ ɫɩɨɫɨɛɧɨɫɬɶ, ICS ɜ % ɤ ICU 
100 75 100 75 100 75 

ɇɨɦɢɧɚɥɶɧɵɣ ɤɪɚɬɤɨɜɪɟɦɟɧɧɨ ɜɵɞɟɪɠɢ-

ɜɚɟɦɵɣ ɬɨɤ, ICW, ɤА 
20 10 20 10 20 10 

2
8
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Ɉɤɨɧчɚɧɢɟ ɬɚɛɥɢɰɵ 2.5 
 

ɧɨɦɢɧɚɥɶɧɨɝɨ ɬɨɤɚ ɪɚɫɰɟɩɢ-

ɬɟɥɹ, IR, ɜ ɤɪɚɬɧɨɫɬɢ ɤ In 
0,3; 0,4; 0,5; 0,6; 0,7; 0,8; 0,9; 1,0 

ɩɨ ɬɨɤɭ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚ-
ɧɢɹ, Isd, ɜ ɤɪɚɬɧɨɫɬɢ ɤ IR 

1,5
1)

; 2
1)

; 3; 4; 6; 8; 10; ∝4)
 

ɩɨ ɬɨɤɭ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ 
ɪɚɫɰɟɩɢɬɟɥɹ ɦɝɧɨɜɟɧɧɨɝɨ 
ɞɟɣɫɬɜɢɹ, Ii, ɜ ɤɪɚɬɧɨɫɬɢ ɤ IR 

1,5
1)

; 2
1)

; 4; 6; 8; 10; 12; ∝4)
 

ɩɨ ɬɨɤɭ ɡɚɦɵɤɚɧɢɹ ɧɚ ɡɟɦɥɸ 

Ig, ɜ ɤɪɚɬɧɨɫɬɢ ɤ In 
0,3

2)
; 0,5; 0,7; 1,0 

ɩɨ ɜɪɟɦɟɧɢ ɩɪɢ ɡɚɦɵɤɚɧɢɢ 

ɧɚ ɡɟɦɥɸ, tg, ɫ 
0,2; 0,3; 0,4; ∝4)

 

ɩɨ ɜɪɟɦɟɧɢ ɩɪɢ ɤɨɪɨɬɤɨɦ 

ɡɚɦɵɤɚɧɢɢ, ɫ, tsd 
0,1; 0,2; 0,3; 0,4 

ɍɫɬɚɜɤɢ ɪɟ-
ɝɭɥɢɪɭɟɦɨɝɨ 
ɷɥɟɤɬɪɨɧɧɨɝɨ 
ɪɚɫɰɟɩɢɬɟɥɹ 

ɬɨɤɚ 

ɩɪɢ ɩɟɪɟɝɪɭɡɤɟ, ɫ, tR ɩɪɢ 6IR 5; 10; 20 

ɍɫɬɚɜɤɢ ɧɟɪɟɝɭɥɢɪɭɟɦɨɝɨ ɷɥɟɤɬɪɨɦɚɝɧɢɬ-
ɧɨɝɨ ɪɚɫɰɟɩɢɬɟɥɹ ɬɨɤɚ (ɩɪɢ ɟɝɨ ɧɚɥɢчɢɢ) 

ɩɨ ɬɨɤɭ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ, ɜ ɤɪɚɬɧɨɫɬɢ 

ɤ In 

ɨɬ
ɫɭ
ɬɫ
ɬ-

ɜɭ
ɟɬ

 

32 15 6
3)

 

ɨɬ
ɫɭ
ɬɫ
ɬ-

ɜɭ
ɟɬ

 

32 12 6 

ɨɬ
ɫɭ
ɬɫ
ɬ-

ɜɭ
ɟɬ

 

25 12 6 

2
9

1)
 Кɪɨɦɟ ɜɵɤɥɸчɚɬɟɥɹ ɫ ɧɨɦɢɧɚɥɶɧɵɦ ɬɨɤɨɦ 160 А ɩɪɢ ɭɫɬɚɜɤɟ 

n

R

I
I

, ɪɚɜɧɨɣ 0,3; 

2)
 Кɪɨɦɟ ɜɵɤɥɸчɚɬɟɥɟɣ ɫ ɧɨɦɢɧɚɥɶɧɵɦ ɬɨɤɨɦ 160 А, 250 А; 

3)
 Ⱦɥɹ ɧɨɦɢɧɚɥɶɧɨɝɨ ɬɨɤɚ 160 А – 10; 

3)
 ɇɚɥɢчɢɟ ɫɢɦɜɨɥɚ ɨɡɧɚчɚɟɬ ɜɨɡɦɨɠɧɨɫɬɶ ɜɵɜɨɞɚ ɭɤɚɡɚɧɧɨɣ ɡɚɳɢɬɵ ɢɡ ɞɟɣɫɬɜɢɹ (ɨɬɧɨɫɢɬɫɹ ɤɨ ɜɫɟɦɭ ɬɟɤɫɬɭ).  
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Ɇɨɧɬɚɠ (ɦɟɞɶ, ɦɦ2
) ɞɥɹ ɬɟɦɩɟɪɚɬɭɪɵ 

ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ 
Ⱦɨɩɭɫɬɢɦɚɹ ɬɨɤɨɜɚɹ ɧɚɝɪɭɡɤɚ, А, ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ Ɍɢɩ ɜɵɤɥɸ-

чɚɬɟɥɹ 
40°ɋ 55°ɋ 40°ɋ 45°ɋ 50°ɋ 55°ɋ 60°ɋ 65°ɋ 70°ɋ 

Шɢɧɚ 3×20,  

Кɚɛɟɥɶ 1×70 
⎯ 160 160 160 160 160 160 160 ȼА08-0400, 

160 А ⎯ 
Шɢɧɚ 4×20,  

Кɚɛɟɥɶ 1×95 
160 160 160 160 160 160 160 

Шɢɧɚ 6×20,  

Кɚɛɟɥɶ 1×120 
⎯ 250 250 250 250 250 250 250 

ȼА08-0400, 

250 А 

⎯ 

Шɢɧɚ 8×20,  

Кɚɛɟɥɶ 1×185 ɢɥɢ 

2×95 

250 250 250 250 250 250 250 

Шɢɧɚ 6×30,  

Кɚɛɟɥɶ 1×240 
⎯ 400 400 400 400 400 400 400 ȼА08-0400, 

400 А ⎯ 
Шɢɧɚ 8×30,  

Кɚɛɟɥɶ 3×95 
400 400 400 400 400 400 400 

Шɢɧɚ 12,5×30, 

Кɚɛɟɥɢ 2×185 
⎯ 

630 

630 

630 

630 

630 

630 

615 

630 

600 

630 

560 

600 

520 

570 ȼА08-0630, 

630 А ⎯ 
Шɢɧɚ 12,5×35,  

Кɚɛɟɥɢ 4×120 

630 

630 

630 

630 

630 

630 

630 

630 

605 

620 

580 

610 

555 

600 

Шɢɧɚ 2×10×30, 

Кɚɛɟɥɢ 2×240 
⎯ 

800 

800 

800 

790 

800 

760 

760 

730 

720 

700 

685 

665 

650 

630 ȼА08-0800, 

800 А ⎯ 
Шɢɧɚ 2×12,5×30, 

Кɚɛɟɥɢ 2×150+2×185

800 

800 

800 

800 

800 

800 

800 

800 

760 

780 

720 

750 

680 

720 

Ɍɚɛɥɢɰɚ 2.6 

Зɚɜɢɫɢɦɨɫɬɶ ɧɨɦɢɧɚɥɶɧɨɝɨ ɬɨɤɚ ɜɵɤɥɸчɚɬɟɥɟɣ ɫɬɚɰɢɨɧɚɪɧɨɝɨ ɢɫɩɨɥɧɟɧɢɹ  
ɨɬ ɬɟɦɩɟɪɚɬɭɪɵ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ 

30 
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0



ɭɫɬɚɜɤɭ ɩɨ ɬɨɤɭ ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɪɟɞɩɪɢɹɬɢɟɦ-ɢɡɝɨɬɨɜɢɬɟɥɟɦ ɢ ɜ ɭɫɥɨɜɢ-

ɹɯ ɷɤɫɩɥɭɚɬɚɰɢɢ ɧɟ ɪɟɝɭɥɢɪɭɟɬɫɹ. 
Эɥɟɤɬɪɨɧɧɵɣ ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɧɵɣ ɪɚɫɰɟɩɢɬɟɥɶ (ɛɥɨɤ ɭɩɪɚɜɥɟɧɢɹ 

ɬɨɤɨɜɵɣ ȻɍɌ-11, ȻɍɌ-12 (ɪɢɫ. 2.5 ɢ 2.6)) ɢ ɷɥɟɤɬɪɨɧɧɵɣ ɚɧɚɥɨɝɨɜɵɣ 

ɪɚɫɰɟɩɢɬɟɥɶ (ȻɍɌ-14 (ɪɢɫ. 2.7)) ɩɪɟɞɧɚɡɧɚчɟɧɵ ɞɥɹ ɩɨɞɚчɢ ɤɨɦɚɧɞɵ ɧɚ 
ɚɜɬɨɦɚɬɢчɟɫɤɨɟ ɨɬɤɥɸчɟɧɢɟ ɜɵɤɥɸчɚɬɟɥɹ ɩɨ ɡɚɞɚɧɧɨɣ ɩɪɨɝɪɚɦɦɟ ɩɪɢ 

ɜɨɡɧɢɤɧɨɜɟɧɢɢ ɜ ɰɟɩɢ ɬɨɤɨɜ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ ɢɥɢ ɩɟɪɟɝɪɭɡɤɢ. 

Эɥɟɤɬɪɨɧɧɵɣ ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɧɵɣ ɪɚɫɰɟɩɢɬɟɥɶ ɜɵɩɨɥɧɹɟɬ ɫɥɟɞɭɸɳɢɟ 
ɜɢɞɵ ɡɚɳɢɬ: • ɡɚɳɢɬɚ ɨɬ ɨɞɧɨɮɚɡɧɨɝɨ КЗ ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ ɢɥɢ ɛɟɡ ɧɟɟ; • ɡɚɳɢɬɚ ɨɬ ɦɟɠɞɭɮɚɡɧɨɝɨ КЗ ɫ ɡɚɞɟɪɠɤɨɣ ɢ ɛɟɡ ɡɚɞɟɪɠɤɢ ɫɪɚɛɚ-
ɬɵɜɚɧɢɹ; ɞɨɩɨɥɧɢɬɟɥɶɧɨ ɢɦɟɟɬ ɩɟɪɟɤɥɸчɚɬɟɥɶ ɡɚɳɢɬɵ ɨɬ ɬɨɤɨɜ ɜɤɥɸ-

чɟɧɢɹ; • ɡɚɳɢɬɚ ɨɬ ɬɨɤɨɜ ɩɟɪɟɝɪɭɡɤɢ (ɛɟɡ ɜɵɞɟɪɠɤɢ ɜɪɟɦɟɧɢ; ɫ ɧɟɡɚɜɢɫɢ-

ɦɨɣ ɨɬ ɬɨɤɚ ɜɵɞɟɪɠɤɨɣ; ɫ ɨɛɪɚɬɧɨ ɤɜɚɞɪɚɬɢчɧɨɣ ɩɨ ɜɪɟɦɟɧɢ N1/(ɤ2
 − 1); 

ɫ ɨɛɪɚɬɧɨɣ чɟɬɜɟɪɬɨɣ ɫɬɟɩɟɧɢ ɜɪɟɦɟɧɢ N2/ɤ4
, ɝɞɟ N1, N2 − ɤɨɷɮɮɢɰɢɟɧ-

ɬɵ, ɤ – ɤɪɚɬɧɨɫɬɶ I/Ip). 

Ⱦɨɩɨɥɧɢɬɟɥɶɧɨ ȻɍɌ–11, ȻɍɌ–12 ɨɫɭɳɟɫɬɜɥɹɸɬ: • ɢɧɞɢɤɚɰɢɸ ɤɪɚɬɧɨɫɬɢ ɬɨɤɚ ɧɚɢɛɨɥɟɟ ɧɚɝɪɭɠɟɧɧɨɣ ɮɚɡɵ (Iɮ/IR); • ɫɢɝɧɚɥɢɡɚɰɢɸ ɜɪɟɦɟɧɢ ɫ ɧɚчɚɥɚ ɩɟɪɟɝɪɭɡɤɢ, ɟɫɥɢ ɩɟɪɟɝɪɭɡɤɚ 
ɞɥɢɬɫɹ ɛɨɥɟɟ 50% ɜɪɟɦɟɧɢ ɞɨ ɫɪɚɛɚɬɵɜɚɧɢɹ ɢɫɩɨɥɧɢɬɟɥɶɧɨɝɨ ɷɥɟɤɬɪɨ-
ɦɚɝɧɢɬɚ; • ɢɧɞɢɤɚɰɢɸ ɩɪɢчɢɧɵ ɨɬɤɥɸчɟɧɢɹ; • ɩɟɪɟɞɚчɭ ɜɨ ɜɧɟɲɧɢɟ ɰɟɩɢ ɫɢɝɧɚɥɨɜ ɩɪɢчɢɧɵ ɨɬɤɥɸчɟɧɢɹ, ɥɨɝɢ-

чɟɫɤɨɣ ɫɟɥɟɤɬɢɜɧɨɫɬɢ; • ɞɢɫɬɚɧɰɢɨɧɧɨɟ ɩɟɪɟɤɥɸчɟɧɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɡɚɳɢɬɵ ɨɬ ɬɨɤɨɜ 
ɩɟɪɟɝɪɭɡɤɢ. 

Эɥɟɤɬɪɨɧɧɵɣ ɚɧɚɥɨɝɨɜɵɣ ɪɚɫɰɟɩɢɬɟɥɶ ɜɵɩɨɥɧɹɟɬ ɡɚɳɢɬɭ ɨɬ ɬɨɤɨɜ 
ɩɟɪɟɝɪɭɡɤɢ ɢ ɡɚɳɢɬɭ ɨɬ ɦɟɠɞɭɮɚɡɧɨɝɨ КЗ ɫ ɡɚɞɟɪɠɤɨɣ ɢ ɛɟɡ ɡɚɞɟɪɠɤɢ 

ɫɪɚɛɚɬɵɜɚɧɢɹ. 
Зɚɳɢɬɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɜɵɤɥɸчɚɬɟɥɟɣ ȼА08 ɩɪɢɜɟɞɟɧɵ ɧɚ 

ɪɢɫ. 2.8 – 2.14. 

Ɍɟɯɧɢчɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɜɵɤɥɸчɚɬɟɥɟɣ ɫ ɚɧɚɥɨɝɨɜɵɦɢ ɢ ɦɢɤ-
ɪɨɩɪɨɰɟɫɫɨɪɧɵɦɢ ɷɥɟɤɬɪɨɧɧɵɦɢ ɪɚɫɰɟɩɢɬɟɥɹɦɢ ɬɨɤɚ ɢ ɞɨɩɭɫɬɢɦɵɟ ɨɬ-
ɤɥɨɧɟɧɢɹ ɭɫɬɚɜɨɤ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ (25 ± 10)°ɋ ɩɪɢ-

ɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɚɯ 2.7, 2.8 ɢ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɢɫɩɨɥɧɟɧɢɹ ɨɛɟɫɩɟчɢɜɚɸɬ 
ɪɟɝɭɥɢɪɨɜɤɭ ɜ ɷɤɫɩɥɭɚɬɚɰɢɢ: • ɭɫɬɚɜɨɤ ɧɨɦɢɧɚɥɶɧɨɝɨ ɬɨɤɚ ɪɚɫɰɟɩɢɬɟɥɹ IR ɜ ɤɪɚɬɧɨɫɬɢ ɤ ɧɨɦɢ-

ɧɚɥɶɧɨɦɭ ɬɨɤɭ ɜɵɤɥɸчɚɬɟɥɹ; • ɭɫɬɚɜɨɤ ɬɨɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɪɢ КЗ ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ Isd; 
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Ɋɢɫ. 2.5. Оɛщɢй вɢɞ ɥɢцевɨй ɩаɧеɥɢ ɛɥɨɤа ȻУТ-11: 
1 – ɢɧɞɢɤаɬɨр ɫраɛаɬываɧɢɹ ɡащɢɬы ɨɬ ɨɞɧɨɮаɡɧыɯ ɡаɦыɤаɧɢй ɧа ɡеɦɥɸ; 

2 – ɢɧɞɢɤаɬɨр ɫраɛаɬываɧɢɹ ɡащɢɬы ɨɬ ɩереɝрɭɡɨɤ; 
3 – ɢɧɞɢɤаɬɨр ɫраɛаɬываɧɢɹ ɡащɢɬы ɨɬ ɤɨрɨɬɤɢɯ ɡаɦыɤаɧɢй (ɫ выɞерɠɤɨй ɢɥɢ 
ɦɝɧɨвеɧɧɨй); 
4 – ɢɧɞɢɤаɬɨр ɫраɛаɬываɧɢɹ аварɢйɧɨɝɨ ɨɬɤɥɸɱеɧɢɹ (ɧеɢɫɩравɧɨɫɬɶ ɩрɨцеɫɫɨра); 
5 – ɩереɤɥɸɱаɬеɥɶ ɭɫɬавɨɤ ɩɨ ɬɨɤɭ ɡащɢɬы ɨ ɨɞɧɨɮаɡɧыɯ ɡаɦыɤаɧɢй ɧа ɡеɦɥɸ; 

6 – ɩереɤɥɸɱаɬеɥɶ ɭɫɬавɨɤ ɧɨɦɢɧаɥɶɧɨɝɨ ɬɨɤа раɫцеɩɢɬеɥɹ; 
7 – ɩереɤɥɸɱаɬеɥɶ ɭɫɬавɨɤ ɩɨ ɬɨɤɭ ɡащɢɬы ɨɬ ɤɨрɨɬɤɢɯ ɡаɦыɤаɧɢй (ɫ выɞерɠɤɨй); 
8 – ɩереɤɥɸɱаɬеɥɶ ɭɫɬавɨɤ ɩɨ ɬɨɤɭ ɡащɢɬы ɨɬ ɤɨрɨɬɤɢɯ ɡаɦыɤаɧɢй (ɦɝɧɨвеɧɧɨй); 
9 – ɩереɤɥɸɱаɬеɥɶ ɭɫɬавɨɤ ɫраɛаɬываɧɢɹ ɫɢɝɧаɥɢɡацɢɢ ɩереɝрɭɡɨɤ; 
10 – раɡɴеɦ «Теɫɬ»; 

11 – ɩереɤɥɸɱаɬеɥɶ ɭɫɬавɨɤ ɡаɞерɠеɤ ɫраɛаɬываɧɢɹ ɡащɢɬы ɨɬ ɨɞɧɨɮаɡɧыɯ ɡа-
ɦыɤаɧɢй; 
12 – ɩереɤɥɸɱаɬеɥɶ ɭɫɬавɨɤ ɡаɞерɠеɤ ɫраɛаɬываɧɢɹ ɡащɢɬы ɨɬ ɩереɝрɭɡɨɤ; 
13 – ɩереɤɥɸɱаɬеɥɶ ɭɫɬавɨɤ ɡаɞерɠеɤ ɫраɛаɬываɧɢɹ ɡащɢɬы ɨɬ ɤɨрɨɬɤɢɯ ɡаɦы-

ɤаɧɢй; 
14 – ɩереɤɥɸɱаɬеɥɶ ɯараɤɬерɢɫɬɢɤ ɡавɢɫɢɦɨɫɬɢ ɡаɞерɠеɤ ɫраɛаɬываɧɢɹ ɨɬ ɬɨɤа 
ɩереɝрɭɡɤɢ (I 4

 – ɡавɢɫɢɦɨɫɬɶ ɱеɬверɬɨй ɫɬеɩеɧɢ; I2
 – ɤваɞраɬɢɱɧаɹ ɡавɢɫɢɦɨɫɬɶ; 

ɇ – ɧеɡавɢɫɢɦаɹ ɨɬ ɬɨɤа; М – ɦɝɧɨвеɧɧɨе ɨɬɤɥɸɱеɧɢе ɛеɡ ɩреɞɧаɦереɧɧɨй ɡа-
ɞерɠɤɢ); 
15 – ɤɧɨɩɤа ɫɛрɨɫа ɢɧɞɢɤацɢɢ ɩрɢɱɢɧы ɨɬɤɥɸɱеɧɢɹ; 
16 – ɢɧɞɢɤаɬɨры ɧаɢɛɨɥɶшеɝɨ ɮаɡɧɨɝɨ ɬɨɤа; 
17 – ɩереɤɥɸɱаɬеɥɶ реɠɢɦɨв раɛɨɬы ɡащɢɬы ɨɬ ɩереɝрɭɡɨɤ (ɧа ɨɬɤɥɸɱеɧɢе – О 

ɢɥɢ ɧа ɫɢɝɧаɥɢɡацɢɸ – С); 

18 – выɤɥɸɱаɬеɥɶ ɭɫɤɨреɧɢɹ ɞейɫɬвɢɹ ɡащɢɬы ɩрɢ вɤɥɸɱеɧɢɢ ɧа ɤɨрɨɬɤɨе ɡаɦыɤаɧɢе 
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Ɋɢɫ. 2.6. Оɛщɢй вɢɞ ɥɢцевɨй ɩаɧеɥɢ ɛɥɨɤа ȻУТ – 12: 

1 – ɢɧɞɢɤаɬɨр ɫраɛаɬываɧɢɹ ɡащɢɬы ɨɬ ɨɞɧɨɮаɡɧыɯ ɡаɦыɤаɧɢй ɧа ɡеɦɥɸ; 

2 – ɢɧɞɢɤаɬɨр ɫраɛаɬываɧɢɹ ɡащɢɬы ɨɬ ɩереɝрɭɡɨɤ; 
3 – ɢɧɞɢɤаɬɨр ɫраɛаɬываɧɢɹ ɡащɢɬы ɨɬ ɤɨрɨɬɤɢɯ ɡаɦыɤаɧɢй (ɫ выɞерɠɤɨй ɢɥɢ 
ɦɝɧɨвеɧɧɨй); 
4 – ɢɧɞɢɤаɬɨр ɫраɛаɬываɧɢɹ аварɢйɧɨɝɨ ɨɬɤɥɸɱеɧɢɹ (ɧеɢɫɩравɧɨɫɬɶ ɩрɨцеɫɫɨра); 
5 – ɩереɤɥɸɱаɬеɥɶ ɭɫɬавɨɤ ɩɨ ɬɨɤɭ ɡащɢɬы ɨɬ ɨɞɧɨɮаɡɧыɯ ɡаɦыɤаɧɢй ɧа ɡеɦɥɸ; 

6 – ɩереɤɥɸɱаɬеɥɶ ɭɫɬавɨɤ ɧɨɦɢɧаɥɶɧɨɝɨ ɬɨɤа раɫцеɩɢɬеɥɹ; 
7 – ɩереɤɥɸɱаɬеɥɶ ɭɫɬавɨɤ ɩɨ ɬɨɤɭ ɡащɢɬы ɨɬ ɤɨрɨɬɤɢɯ ɡаɦыɤаɧɢй (ɫ выɞерɠɤɨй); 
8 – ɩереɤɥɸɱаɬеɥɶ ɭɫɬавɨɤ ɩɨ ɬɨɤɭ ɡащɢɬы ɨɬ ɤɨрɨɬɤɢɯ ɡаɦыɤаɧɢй (ɦɝɧɨвеɧɧɨй); 
9 – ɩереɤɥɸɱаɬеɥɶ ɭɫɬавɨɤ ɫраɛаɬываɧɢɹ ɫɢɝɧаɥɢɡацɢɢ ɩереɝрɭɡɨɤ; 
10 – раɡɴеɦ «Теɫɬ»; 

11 – ɩереɤɥɸɱаɬеɥɶ ɭɫɬавɨɤ ɡаɞерɠеɤ ɫраɛаɬываɧɢɹ ɡащɢɬы ɨɬ ɨɞɧɨɮаɡɧыɯ ɡа-
ɦыɤаɧɢй; 
12 – ɩереɤɥɸɱаɬеɥɶ ɭɫɬавɨɤ ɡаɞерɠеɤ ɫраɛаɬываɧɢɹ ɡащɢɬы ɨɬ ɩереɝрɭɡɨɤ (ɩрɢ 6IR); 

13 – ɩереɤɥɸɱаɬеɥɶ ɯараɤɬерɢɫɬɢɤ ɡавɢɫɢɦɨɫɬɢ ɡаɞерɠеɤ ɫраɛаɬываɧɢɹ ɨɬ ɬɨɤа 
ɩереɝрɭɡɤɢ (I 4

 – ɡавɢɫɢɦɨɫɬɶ ɱеɬверɬɨй ɫɬеɩеɧɢ; I 2
 – ɤваɞраɬɧаɹ ɡавɢɫɢɦɨɫɬɶ; ɇ 

– ɧеɡавɢɫɢɦаɹ ɨɬ ɬɨɤа; М – ɦɝɧɨвеɧɧɨе ɨɬɤɥɸɱеɧɢе ɛеɡ ɩреɞɧаɦереɧɧɨй ɡаɞерɠɤɢ) 
ɢ реɠɢɦɨв раɛɨɬы ɡащɢɬы ɨɬ ɩереɝрɭɡɨɤ (ɧа ɨɬɤɥɸɱеɧɢе – О ɢɥɢ ɧа ɫɢɝɧаɥ С); 

14 – ɩереɤɥɸɱаɬеɥɶ ɭɫɬавɨɤ ɡаɞерɠеɤ ɫраɛаɬываɧɢɹ ɡащɢɬы ɨɬ ɤɨрɨɬɤɢɯ ɡаɦы-

ɤаɧɢй ɢ реɠɢɦа ɭɫɤɨреɧɢɹ ɞейɫɬвɢɹ ɡащɢɬы ɩрɢ вɤɥɸɱеɧɢɢ ɧа КЗ; 
15 – ɤɧɨɩɤа ɫɛрɨɫа ɢɧɞɢɤацɢɢ ɩрɢɱɢɧы ɨɬɤɥɸɱеɧɢɹ; 
16 – ɢɧɞɢɤаɬɨры ɧаɢɛɨɥɶшеɝɨ ɮаɡɧɨɝɨ ɬɨɤа 
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Ɋɢɫ. 2.7. Оɛщɢй вɢɞ ɥɢцевɨй ɩаɧеɥɢ ɛɥɨɤа ȻУТ – 14: 1 – ɭɫɬавɤɢ ɧɨɦɢɧаɥɶɧɨɝɨ 

раɛɨɱеɝɨ ɬɨɤа; 2 – ɭɫɬавɤɢ выɞерɠɤɢ вреɦеɧɢ ɡащɢɬы ɨɬ ɩереɝрɭɡɤɢ; 3 – ɭɫɬавɤɢ 
ɬɨɤа ɫраɛаɬываɧɢɹ ɡащɢɬы ɨɬ ɤɨрɨɬɤɨɝɨ ɡаɦыɤаɧɢɹ; 4 – ɭɫɬавɤɢ выɞерɠɤɢ вре-
ɦеɧɢ ɡащɢɬы ɨɬ ɤɨрɨɬɤɨɝɨ ɡаɦыɤаɧɢɹ; 5 – вɤɥɸɱеɧɢе ɡащɢɬы ɨɬ ɩереɝрɭɡɤɢ; 6 – 

вɤɥɸɱеɧɢе выɞерɠɤɢ вреɦеɧɢ ɡащɢɬы ɨɬ ɤɨрɨɬɤɨɝɨ ɡаɦыɤаɧɢɹ 
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Ɋɢɫ. 2.8. Вреɦɹɬɨɤɨваɹ ɯараɤɬерɢɫɬɢɤа выɤɥɸɱаɬеɥей ɩереɦеɧɧɨɝɨ ɬɨɤа 
ВА08-0403С, ВА08-0633С, ВА08-0803С ɫ ɷɥеɤɬрɨɧɧыɦ (аɧаɥɨɝɨвыɦ) раɫце-
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Ɋɢɫ. 2.9. Вреɦɹɬɨɤɨваɹ ɯараɤɬерɢɫɬɢɤа выɤɥɸɱаɬеɥей ɩереɦеɧɧɨɝɨ ɬɨɤа ɫ ɷɥеɤɬрɨɧɧыɦ (аɧаɥɨɝɨвыɦ) раɫцеɩɢɬе-
ɥеɦ ɬɨɤа ɢ ɷɥеɤɬрɨɦаɝɧɢɬɧыɦ раɫцеɩɢɬеɥеɦ ɬɨɤа 
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Ɋɢɫ. 2.10. Вреɦɹɬɨɤɨваɹ ɯараɤɬерɢɫɬɢɤа выɤɥɸɱаɬеɥɹ ɩереɦеɧɧɨɝɨ ɬɨɤа ВА08-0405С, ВА08-0635С, ВА08-0805С ɫ 
ɷɥеɤɬрɨɧɧыɦ (ɦɢɤрɨɩрɨцеɫɫɨрɧыɦ) раɫцеɩɢɬеɥеɦ ɬɨɤа 
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Ɋɢɫ. 2.11. Вреɦɹɬɨɤɨваɹ ɯараɤɬерɢɫɬɢɤа выɤɥɸɱаɬеɥей ɩереɦеɧɧɨɝɨ ɬɨɤа ɫ ɷɥеɤɬрɨɧɧыɦ (ɦɢɤрɨɩрɨцеɫɫɨрɧыɦ) 
раɫцеɩɢɬеɥеɦ ɬɨɤа ɢ ɷɥеɤɬрɨɦаɝɧɢɬɧыɦ раɫцеɩɢɬеɥеɦ ɬɨɤа 
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Ɋɢɫ. 2.12. Вреɦɹɬɨɤɨваɹ ɯараɤɬерɢɫɬɢɤа выɤɥɸɱаɬеɥей ɩереɦеɧɧɨɝɨ ɬɨɤа ВА08-0405С, ВА08-0635С, ВА08-0805С ɫ 
ɷɥеɤɬрɨɧɧыɦ (ɦɢɤрɨɩрɨцеɫɫɨрɧыɦ) раɫцеɩɢɬеɥеɦ ɬɨɤа 
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39

Ɋɢɫ. 2.13. Вреɦɹɬɨɤɨваɹ ɯараɤɬерɢɫɬɢɤа выɤɥɸɱаɬеɥей ɩереɦеɧɧɨɝɨ ɬɨɤа ɫ ɷɥеɤɬрɨɧɧыɦ (ɦɢɤрɨɩрɨцеɫɫɨрɧыɦ) 

раɫцеɩɢɬеɥеɦ ɬɨɤа ɢ ɷɥеɤɬрɨɦаɝɧɢɬɧыɦ раɫцеɩɢɬеɥеɦ ɬɨɤа 
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Ɋɢɫ. 2.14. Вреɦɹɬɨɤɨваɹ ɯараɤɬерɢɫɬɢɤа ɡащɢɬы ɨɬ ɨɞɧɨɮаɡɧыɯ ɡаɦыɤа-
ɧɢй ɧа ɡеɦɥɸ 

• ɭɫɬɚɜɨɤ ɬɨɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɪɢ ɤɨɪɨɬɤɨɦ ɡɚɦɵɤɚɧɢɢ ɛɟɡ ɜɵ-

ɞɟɪɠɤɢ ɜɪɟɦɟɧɢ Ii (ɡɚɳɢɬɚ ɦɝɧɨɜɟɧɧɨɝɨ ɞɟɣɫɬɜɢɹ); • ɭɫɬɚɜɨɤ ɬɨɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɪɢ ɨɞɧɨɮɚɡɧɨɦ ɤɨɪɨɬɤɨɦ ɡɚɦɵɤɚɧɢɢ 

ɧɚ ɡɟɦɥɸ Ig; • ɭɫɬɚɜɨɤ ɩɨ ɜɪɟɦɟɧɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɪɢ ɩɟɪɟɝɪɭɡɤɟ tR; • ɭɫɬɚɜɨɤ ɩɨ ɜɪɟɦɟɧɢ ɡɚɞɟɪɠɤɢ ɩɪɢ ɤɨɪɨɬɤɨɦ ɡɚɦɵɤɚɧɢɢ tsd; • ɭɫɬɚɜɨɤ ɩɨ ɜɪɟɦɟɧɢ ɡɚɞɟɪɠɤɢ ɩɪɢ ɨɞɧɨɮɚɡɧɨɦ ɤɨɪɨɬɤɨɦ ɡɚɦɵɤɚ-
ɧɢɢ ɧɚ ɡɟɦɥɸ tg; • ɜɵɛɨɪ ɪɟɠɢɦɚ ɪɚɛɨɬɵ ɡɚɳɢɬɵ ɨɬ ɩɟɪɟɝɪɭɡɤɢ (ɬɚɛɥ. 2.8). 

Ɉɬɤɥɨɧɟɧɢɟ ɭɫɬɚɜɨɤ ɩɨ ɬɨɤɭ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɵɯ ɦɚɤɫɢɦɚɥɶɧɵɯ ɪɚɫ-
ɰɟɩɢɬɟɥɟɣ ɬɨɤɚ ɜ ɜɵɤɥɸчɚɬɟɥɹɯ, ɧɟ ɛɵɜɲɢɯ ɜ ɷɤɫɩɥɭɚɬɚɰɢɢ, ɧɟ ɩɪɟɜɵ-

ɲɚɟɬ ±20%. 

Ɉɬɤɥɨɧɟɧɢɹ ɮɚɤɬɢчɟɫɤɢɯ ɡɧɚчɟɧɢɣ ɭɫɬɚɜɨɤ ɩɪɢ ɢɡɦɟɧɟɧɢɢ ɬɟɦɩɟ-
ɪɚɬɭɪɵ ɨɬ −50°ɋ ɞɨ + 55°ɋ ɨɬɧɨɫɢɬɟɥɶɧɨ ɩɪɟɞɟɥɶɧɵɯ ɡɧɚчɟɧɢɣ ɩɨ ɬɚɛ-

ɥɢɰɟ 2.7 ɢ 2.8 ɧɟ ɞɨɥɠɧɵ ɩɪɟɜɵɲɚɬɶ: ±10% ɩɨ ɬɨɤɚɦ ɫɪɚɛɚɬɵɜɚɧɢɹ; ±20% ɩɨ ɜɪɟɦɟɧɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɪɢ ɩɟɪɟɝɪɭɡɤɟ; ±20% ɩɨ ɜɪɟɦɟɧɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɪɢ ɤɨɪɨɬɤɨɦ ɡɚɦɵɤɚɧɢɢ. 
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Ɍɚɛɥɢɰɚ 2.7 

Хɚɪɚɤɬɟɪɢɫɬɢɤɢ ɜɵɤɥɸчɚɬɟɥɟɣ ɩɟɪɟɦɟɧɧɨɝɨ ɬɨɤɚ ɫ ɷɥɟɤɬɪɨɧɧɵɦɢ ɚɧɚ-
ɥɨɝɨɜɵɦɢ ɪɚɫɰɟɩɢɬɟɥɹɦɢ ɬɨɤɚ ɢ ɞɨɩɭɫɬɢɦɵɟ ɨɬɤɥɨɧɟɧɢɹ ɢɯ ɭɫɬɚɜɨɤ 

ȼɢɞ ɡɚɳɢɬɵ ɉɚɪɚɦɟɬɪɵ 

ɉɪɟɞɟɥɵ ɞɨɩɭɫ-
ɬɢɦɨɝɨ ɨɬɤɥɨɧɟ-
ɧɢɹ ɭɫɬɚɜɨɤ 

Зɚɳɢɬɚ ɨɬ ɬɨɤɨɜ ɩɟɪɟɝɪɭɡɤɢ I > 

ɍɫɬɚɜɤɢ ɧɨɦɢɧɚɥɶɧɨɝɨ ɬɨɤɚ ɪɚɫɰɟɩɢ-

ɬɟɥɹ, IR, ɜ ɤɪɚɬɧɨɫɬɢ ɤ In 
0,4; 0,6; 0,8; 1,0 ⎯ 

5 4−6 

10 8−12 
ȼɪɟɦɹ ɜɵɞɟɪɠɤɢ ɩɪɢ ɩɟɪɟɝɪɭɡɤɟ, ɫ, tR 

(ɩɪɢ 6IR) 
20 16−24 

ɉɪɟɞɟɥɵ ɫɪɚɛɚɬɵɜɚɧɢɹ 1,05IR ≤ I ≤ 1,2IR ⎯ 

Хɚɪɚɤɬɟɪɢɫɬɢɤɢ ɡɚɜɢɫɢɦɨɫɬɢ ɜɵɞɟɪɠ-

ɤɢ ɜɪɟɦɟɧɢ ɨɬ ɬɨɤɚ 

2

36

⎟⎠⎞⎜⎝⎛
=

R

R

I
I

t
t   

1)
 

t = ∞ 

⎯ 

Зɚɳɢɬɚ ɨɬ ɬɨɤɨɜ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ I >> 

2
2)

 1,7−2,3 

3 2,55−3,45 

5 4,25−5,75 

6 5,1−6,9 

8 6,8−9,2 

9 7,65−10,35 

11 9,35−12,65 

ɍɫɬɚɜɤɢ ɩɨ ɬɨɤɭ ɩɪɢ ɤɨɪɨɬɤɨɦ ɡɚɦɵ-

ɤɚɧɢɢ, Isd, ɜ ɤɪɚɬɧɨɫɬɢ ɤ IR 

12 10,2−13,8 

0,02 0,017−0,023 

0,1 0,08−0,12 

0,2 0,18−0,22 

0,3 0,28−0,32 

Кɪɚɬɤɨɜɪɟɦɟɧɧɚɹ ɜɵɞɟɪɠɤɚ ɜɪɟɦɟɧɢ, 

ɫ, tsd 

0,4 0,38−0,42 

Хɚɪɚɤɬɟɪɢɫɬɢɤɚ ɡɚɜɢɫɢɦɨɫɬɢ ɜɵɞɟɪɠ-

ɤɢ ɜɪɟɦɟɧɢ ɨɬ ɬɨɤɚ ɇɟɡɚɜɢɫɢɦɚɹ ɨɬ ɬɨɤɚ ⎯ 

1)
 Ⱦɥɹ ɡɧɚчɟɧɢɣ ɬɨɤɚ I / IR ≥ 1,2; 

2)
 Кɪɨɦɟ ɜɵɤɥɸчɚɬɟɥɟɣ ɫ ɧɨɦɢɧɚɥɶɧɵɦ ɬɨɤɨɦ 160, 250 А ɩɪɢ ɭɫɬɚɜɤɟ 

IR / In = 0,4 ɜ ɫɨчɟɬɚɧɢɢ ɫ ɭɫɬɚɜɤɨɣ tsd = 0,02 ɫ. 
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Ɍɚɛɥɢɰɚ 2.8 

Хɚɪɚɤɬɟɪɢɫɬɢɤɢ ɷɥɟɤɬɪɨɧɧɨɝɨ ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɧɨɝɨ ɪɚɫɰɟɩɢɬɟɥɹ ɬɨɤɚ 
ɜɵɤɥɸчɚɬɟɥɟɣ ɩɟɪɟɦɟɧɧɨɝɨ ɬɨɤɚ 

ȼɢɞ ɡɚɳɢɬɵ ɉɚɪɚɦɟɬɪɵ 

ɉɪɟɞɟɥɵ ɞɨɩɭɫ-
ɬɢɦɨɝɨ ɨɬɤɥɨ-
ɧɟɧɢɹ ɭɫɬɚɜɨɤ 

Зɚɳɢɬɚ ɨɬ ɬɨɤɨɜ ɩɟɪɟɝɪɭɡɤɢ I > 

ɍɫɬɚɜɤɢ ɧɨɦɢɧɚɥɶɧɨɝɨ ɬɨɤɚ ɪɚɫɰɟɩɢ-

ɬɟɥɹ, IR, ɜ ɤɪɚɬɧɨɫɬɢ ɤ In 

0,3; 0,4; 0,5; 0,6; 0,7; 

0,8; 0,9; 1,0 
⎯ 

5 4−6 

10 8−12 
ȼɪɟɦɹ ɜɵɞɟɪɠɤɢ ɩɪɢ ɩɟɪɟɝɪɭɡɤɟ, ɫ, tR 

(ɩɪɢ 6IR) 
20 16−24 

ɍɫɬɚɜɤɚ ɬɨɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɪɢ ɩɟɪɟ-
ɝɪɭɡɤɟ 1,17IR  

)103,0

12,017,1 +−  

Хɚɪɚɤɬɟɪɢɫɬɢɤɢ ɡɚɜɢɫɢɦɨɫɬɢ ɜɪɟɦɟɧɢ 

ɨɬ ɬɨɤɚ 

1

35
2 −⎟⎠⎞⎜⎝⎛

=
R

R

I
I

t
t   

5)
;
 

4

1296

⎟⎠⎞⎜⎝⎛
=

R

R

I
I

t
t   

5)
; 

tR = 0,1
2)

 ɫ (ɡɚɳɢɬɚ ɛɟɡ 
ɜɵɞɟɪɠɤɢ ɜɪɟɦɟɧɢ); 

t = tR (ɡɚɳɢɬɚ ɫ ɧɟɡɚɜɢ-

ɫɢɦɨɣ ɜɵɞɟɪɠɤɨɣ 

ɜɪɟɦɟɧɢ) 

⎯ 

Зɚɳɢɬɚ ɨɬ ɬɨɤɨɜ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ I >> 

1,5
3)

 1,275−1,725 

2
3)

 1,7−2,3 

3 2,55−3,45 

4 3,4−4,6 

6 5,1−6,9 

8 6,8−9,2 

10 8,5−11,5 

ɍɫɬɚɜɤɢ ɩɨ ɬɨɤɭ ɩɪɢ ɤɨɪɨɬɤɨɦ ɡɚɦɵ-

ɤɚɧɢɢ ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ, Isd ɜ ɤɪɚɬ-
ɧɨɫɬɢ ɤ IR 

∞ ∞ 

Хɚɪɚɤɬɟɪɢɫɬɢɤɚ ɡɚɜɢɫɢɦɨɫɬɢ ɜɵɞɟɪɠ-

ɤɢ ɜɪɟɦɟɧɢ ɨɬ ɬɨɤɚ ɇɟɡɚɜɢɫɢɦɚɹ ɨɬ ɬɨɤɚ ⎯ 
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Ɉɤɨɧчɚɧɢɟ ɬɚɛɥɢɰɵ 2.8 

ȼɢɞ ɡɚɳɢɬɵ ɉɚɪɚɦɟɬɪɵ 
ɉɪɟɞɟɥɵ ɞɨɩɭɫ-
ɬɢɦɨɝɨ ɨɬɤɥɨ-
ɧɟɧɢɹ ɭɫɬɚɜɨɤ 

0,1 0,08−0,12 

0,2 0,18−0,22 

0,3 0,28−0,32 

Кɪɚɬɤɨɜɪɟɦɟɧɧɚɹ ɜɵɞɟɪɠɤɚ ɜɪɟɦɟɧɢ, 

ɫ, tsd 

0,4 0,38−0,42 

Зɚɳɢɬɚ ɦɝɧɨɜɟɧɧɨɝɨ ɞɟɣɫɬɜɢɹ I >>> 

1,5
3)

 1,275−1,725 

2
3)

 1,7−2,3 

4 3,4−4,6 

6 5,1−6,9 

8 6,8−9,2 

10 8,5−11,5 

12 10,2−13,8 

ɍɫɬɚɜɤɢ ɩɨ ɬɨɤɭ ɩɪɢ ɤɨɪɨɬɤɨɦ ɡɚɦɵ-

ɤɚɧɢɢ, Ii ɜ ɤɪɚɬɧɨɫɬɢ ɤ IR 

∞ ∞ 

ȼɪɟɦɹ ɫɪɚɛɚɬɵɜɚɧɢɹ ɪɚɫɰɟɩɢɬɟɥɹ, ɫ 0,02  

ȼɵɞɟɪɠɤɚ ɜɪɟɦɟɧɢ, ɫ 0,02 0,017−0,023 

Зɚɳɢɬɚ ɨɬ ɨɞɧɨɮɚɡɧɨɝɨ ɡɚɦɵɤɚɧɢɹ ɧɚ ɡɟɦɥɸ I  >> 

0,3
4)

 0,24−0,36 

0,5 0,4−0,6 

0,7 0,56−0,84 

ɍɫɬɚɜɤɢ ɩɨ ɬɨɤɭ ɩɪɢ ɨɞɧɨɮɚɡɧɨɦ ɡɚ-
ɦɵɤɚɧɢɢ ɧɚ ɡɟɦɥɸ, Ig ɜ ɤɪɚɬɧɨɫɬɢ ɤ In 

1,0 0,8−1,2 

0,2 0,16−0,24 

0,3 0,24−0,36 

0,4 0,32−0,48 
ȼɵɞɟɪɠɤɚ ɜɪɟɦɟɧɢ, ɫ, tg 

∞ ∞ 

ɋɢɝɧɚɥɢɡɚɰɢɹ  
0,7 0,56−0,84 

0,8 0,64−0,96 

0,9 0,72−1,08 

ɍɫɬɚɜɤɢ ɩɨ ɬɨɤɭ ɩɪɢ ɫɢɝɧɚɥɢɡɚɰɢɢ Iɫ, 

ɤɪɚɬɧɨɟ ɤ IR 

1,0 0,8−1,2 

1)
 ɞɥɹ ɜɵɤɥɸчɚɬɟɥɟɣ ɫ ɧɨɦɢɧɚɥɶɧɵɦ ɬɨɤɨɦ 160 А – (1,17±0,12); 

2)
 ɧɟ ɩɪɢɦɟɧɹɬɶ ɞɥɹ ɜɵɤɥɸчɚɬɟɥɟɣ ɫ ɧɨɦɢɧɚɥɶɧɵɦ ɬɨɤɨɦ 160 А ɩɪɢ ɭɫɬɚɜɤɚɯ IR / In 

ɪɚɜɧɵɯ 0,3 ɢ 0,4; 
3)

 ɤɪɨɦɟ ɜɵɤɥɸчɚɬɟɥɟɣ ɧɚ ɬɨɤɢ 160 А ɩɪɢ ɭɫɬɚɜɤɟ IR / In ɪɚɜɧɨɣ 0,3; 
4)

 ɤɪɨɦɟ ɜɵɤɥɸчɚɬɟɥɟɣ ɫ ɧɨɦɢɧɚɥɶɧɵɦ ɬɨɤɨɦ 160А, 250 А; 
5)

 ɞɥɹ ɡɧɚчɟɧɢɣ I / IR ≥ 1,2. 

 43



ɉɨɥɧɨɟ ɜɪɟɦɹ ɨɬɤɥɸчɟɧɢɹ ɰɟɩɢ ɜɵɤɥɸчɚɬɟɥɟɦ ɩɨ ɤɚɧɚɥɭ ɷɥɟɤɬɪɨ-
ɦɚɝɧɢɬɧɨɝɨ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɪɚɫɰɟɩɢɬɟɥɹ ɬɨɤɚ ɢ ɩɨ ɤɚɧɚɥɭ ɧɟɡɚɜɢɫɢɦɨɝɨ 
ɪɚɫɰɟɩɢɬɟɥɹ ɧɟ ɩɪɟɜɵɲɚɟɬ 0,04 ɫ. 

Эɥɟɤɬɪɢчɟɫɤɢɟ ɫɯɟɦɵ ɜɵɤɥɸчɚɬɟɥɟɣ ɩɪɢɜɟɞɟɧɵ ɧɚ ɪɢɫ. 2.15 ɢ 2.16. 

Аɜɬɨɦɚɬɚɦɢ ВА08 ɨɛɟɫɩɟчɢɜɚɟɬɫɹ ɥɨɝɢчɟɫɤɚɹ ɫɟɥɟɤɬɢɜɧɨɫɬɶ ɫ ɜɵ-

ɲɟɫɬɨɹɳɢɦɢ ɜɵɤɥɸчɚɬɟɥɹɦɢ ɩɭɬɟɦ ɜɵɞɚчɢ ɫɢɝɧɚɥɚ ɨ ɩɪɟɜɵɲɟɧɢɢ ɬɨɤɚ 
ɭɫɬɚɜɤɢ ɩɨ ɬɨɤɭ ɩɪɢ ɤɨɪɨɬɤɨɦ ɡɚɦɵɤɚɧɢɢ Isd ɢɥɢ Ii, ɩɪɢ ɩɨɥɭчɟɧɢɢ ɬɚɤɨ-
ɝɨ ɫɢɝɧɚɥɚ ɡɚɳɢɬɚ I >> ɜɵɲɟɫɬɨɹɳɟɝɨ ɜɵɤɥɸчɚɬɟɥɹ ɞɨɥɠɧɚ ɪɚɛɨɬɚɬɶ ɫ 
ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ tsd, ɟɫɥɢ ɬɨɤ ɩɪɟɜɵɲɚɟɬ ɟɝɨ ɭɫɬɚɜɤɭ 
Isd. Ɍɚɤɠɟ ɨɛɟɫɩɟчɢɜɚɟɬɫɹ ɥɨɝɢчɟɫɤɚɹ ɫɟɥɟɤɬɢɜɧɨɫɬɶ ɫ ɧɢɠɟɫɬɨɹɳɢɦɢ 

ɜɵɤɥɸчɚɬɟɥɹɦɢ ɩɭɬɟɦ ɩɪɢɧɹɬɢɹ ɨɬ ɧɢɯ ɫɢɝɧɚɥɚ ɨ ɤɨɪɨɬɤɨɦ ɡɚɦɵɤɚɧɢɢ, 

ɟɫɥɢ ɬɨɤ ɩɪɟɜɵɲɚɟɬ ɭɫɬɚɜɤɭ Isd, ɢ ɧɟɬ ɫɢɝɧɚɥɚ ɨ ɤɨɪɨɬɤɨɦ ɡɚɦɵɤɚɧɢɢ ɨɬ 
ɧɢɠɟɫɬɨɹɳɢɯ ɜɵɤɥɸчɚɬɟɥɟɣ, ɡɚɳɢɬɚ I >> ɞɨɥɠɧɚ ɪɚɛɨɬɚɬɶ ɛɟɡ ɭɫɬɚɧɨɜ-
ɥɟɧɧɨɣ ɜɵɞɟɪɠɤɢ ɜɪɟɦɟɧɢ (ɪɢɫ. 2.17). 

ɇɟɡɚɜɢɫɢɦɵɣ ɪɚɫɰɟɩɢɬɟɥɶ ɫɪɚɛɚɬɵɜɚɟɬ ɩɪɢ ɩɨɞɚчɟ ɧɚ ɜɵɜɨɞɵ ɟɝɨ 
ɤɚɬɭɲɤɢ ɧɚɩɪɹɠɟɧɢɹ ɩɨɫɬɨɹɧɧɨɝɨ (24; 110; 220; 440 ȼ) ɢɥɢ ɨɞɧɨɮɚɡɧɨɝɨ 
ɩɟɪɟɦɟɧɧɨɝɨ (110; 127; 220; 230; 240; 380; 400; 415; 550; 660 ȼ) ɬɨɤɚ 
чɚɫɬɨɬɵ 50 Ƚɰ. ɉɢɬɚɧɢɟ ɨɬ ɫɬɨɪɨɧɧɟɝɨ ɢɫɬɨчɧɢɤɚ ɩɨɞɚɟɬɫɹ ɧɚ ɤɚɬɭɲɤɭ 
чɟɪɟɡ ɡɚɦɵɤɚɸɳɢɣ ɤɨɧɬɚɤɬ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɣ ɰɟɩɢ, чɬɨ ɩɪɟɞɨɯɪɚɧɹɟɬ 
ɤɚɬɭɲɤɭ ɨɬ ɞɥɢɬɟɥɶɧɨɝɨ ɧɚɯɨɠɞɟɧɢɹ ɩɨɞ ɬɨɤɨɦ. Ⱦɨɩɭɫɬɢɦɵɟ ɤɨɥɟɛɚɧɢɹ 
ɪɚɛɨчɟɝɨ ɧɚɩɪɹɠɟɧɢɹ ɨɬ 0,7 ɞɨ 1,2 ɧɨɦɢɧɚɥɶɧɨɝɨ. 

ȼɫɩɨɦɨɝɚɬɟɥɶɧɵɟ ɢ ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ ɤɨɧɬɚɤɬɵ ɫɨɫɬɨɹɬ ɢɡ ɛɥɨɤɨɜ, 
ɤɚɠɞɵɣ ɢɡ ɤɨɬɨɪɵɯ ɢɦɟɟɬ ɫɜɨɣ ɢɡɨɥɹɰɢɨɧɧɵɣ ɤɨɪɩɭɫ, ɜ ɤɨɬɨɪɵɣ ɜɦɨɧ-

ɬɢɪɨɜɚɧɵ ɨɞɢɧ ɡɚɦɵɤɚɸɳɢɯ ɢ ɨɞɢɧ ɪɚɡɦɵɤɚɸɳɢɣ ɤɨɧɬɚɤɬɵ. 

Ɉɧɢ ɪɚɫɫчɢɬɚɧɵ ɧɚ ɧɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɨɬ 24 ɞɨ 660 ȼ ɩɟɪɟ-
ɦɟɧɧɨɝɨ ɬɨɤɚ ɢ ɨɬ 24 ɞɨ 440 ȼ ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ. Ⱦɨɩɭɫɤɚɸɬ ɪɚɛɨɬɭ ɩɪɢ 

ɧɚɩɪɹɠɟɧɢɢ ɨɬ 0,7 ɞɨ 1,2 ɧɨɦɢɧɚɥɶɧɨɝɨ. ȼ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɦ ɪɟɠɢɦɟ 
ɞɨɩɭɫɤɚɸɬ ɧɚɝɪɭɡɤɭ ɬɨɤɨɦ ɞɨ 4 А ɜ ɰɟɩɢ ɩɟɪɟɦɟɧɧɨɝɨ ɬɨɤɚ ɢ 0,3 А ɜ ɰɟ-
ɩɢ ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ. 

ȼɫɩɨɦɨɝɚɬɟɥɶɧɵɟ ɤɨɧɬɚɤɬɵ, ɩɪɟɞɧɚɡɧɚчɟɧɧɵɟ ɞɥɹ ɤɨɦɦɭɬɚɰɢɢ ɦɚ-
ɥɵɯ ɬɨɤɨɜ, ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ ɦɢɤɪɨɩɟɪɟɤɥɸчɚɬɟɥɢ, ɜɫɬɪɨɟɧɧɵɟ ɜ 
ɢɡɨɥɹɰɢɨɧɧɵɣ ɤɨɪɩɭɫ. Кɨɦɦɭɬɢɪɭɸɬ ɬɨɤɢ ɨɬ 5 ɞɨ 200 ɦА ɩɪɢ ɧɚɩɪɹɠɟ-
ɧɢɢ ɨɬ 2,5 ɞɨ 220 ȼ ɩɟɪɟɦɟɧɧɨɝɨ ɬɨɤɚ ɫ cosϕ = 0,5 ɢ ɨɬ 5 ɞɨ 36 ȼ ɩɨɫɬɨ-
ɹɧɧɨɝɨ ɬɨɤɚ ɫ ɩɨɫɬɨɹɧɧɨɣ ɜɪɟɦɟɧɢ ɞɨ 0,015 ɫ.  

ɍɤɚɡɚɧɧɵɟ ɜɢɞɵ ɤɨɧɬɚɤɬɨɜ ɢɫɩɨɥɶɡɭɸɬɫɹ ɜ ɫɢɫɬɟɦɚɯ ɚɜɬɨɦɚɬɢɤɢ ɞɥɹ 
ɫɢɝɧɚɥɢɡɚɰɢɢ ɨ ɩɨɥɨɠɟɧɢɢ ɝɥɚɜɧɵɯ (ɫɢɥɨɜɵɯ) ɤɨɧɬɚɤɬɨɜ ɜɵɤɥɸчɚɬɟɥɹ. 

Авɬɨɦаɬɢɱеɫɤɢе выɤɥɸɱаɬеɥɢ ɫерɢɢ ВА−45 ɫ ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɧɵɦ 

ɭɩɪɚɜɥɟɧɢɟɦ ɧɚ ɧɨɦɢɧɚɥɶɧɵɟ ɬɨɤɢ ɨɬ 630 ɞɨ 5000 А (ɬɚɛɥ. 2.9) ɩɪɟɞɧɚ-
ɡɧɚчɟɧɵ ɞɥɹ ɨɫɭɳɟɫɬɜɥɟɧɢɹ ɮɭɧɤɰɢɣ ɡɚɳɢɬɵ ɫɢɥɨɜɵɯ ɷɥɟɤɬɪɢчɟɫɤɢɯ 

ɫɟɬɟɣ ɩɟɪɟɦɟɧɧɨɝɨ ɬɨɤɚ ɧɢɡɤɨɝɨ ɧɚɩɪɹɠɟɧɢɹ (ɞɨ 690 ȼ) ɨɬ ɬɨɤɨɜ ɩɟɪɟ-
ɝɪɭɡɤɢ   ɢ   ɤɨɪɨɬɤɨɝɨ   ɡɚɦɵɤɚɧɢɹ,   ɜ   ɬɨɦ  чɢɫɥɟ  ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ  
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1 3 5

ɢɫɩɨɥɧɢɬɟɥɶɧɵɣ
ɨɪɝɚɧ

К2
2 4

ɌА1 ɌА2

6

1 2 3 4 5 6 7 8 9 101112 13 14

ȻɍɌ-1Х

ɌА3

 

Ɋɢɫ. 2.15. Сɯеɦа ɷɥеɤɬрɢɱеɫɤаɹ ɩрɢɧцɢɩɢаɥɶɧаɹ выɤɥɸɱаɬеɥей ɫ ɛɥɨɤɨɦ 

ɭɩравɥеɧɢɹ ɦаɤɫɢɦаɥɶɧɨɝɨ раɫцеɩɢɬеɥɹ ɩереɦеɧɧɨɝɨ ɬɨɤа ɛеɡ ɷɥеɤɬрɨɦаɝ-
ɧɢɬɧыɯ раɫцеɩɢɬеɥей 

1 3 5

ɢɫɩɨɥɧɢɬɟɥɶɧɵɣ
ɨɪɝɚɧ

К2
2 4

ɌА1 ɌА2

6

1 2 3 4 5 6 7 8 9 101112 13 14

ȻɍɌ-1Х

ɌА3

KY KY KY

 

Ɋɢɫ. 2.16. Сɯеɦа ɷɥеɤɬрɢɱеɫɤаɹ ɩрɢɧцɢɩɢаɥɶɧаɹ выɤɥɸɱаɬеɥей ɫ ɦаɤɫɢɦаɥɶɧыɦ 

раɫцеɩɢɬеɥеɦ ɩереɦеɧɧɨɝɨ ɬɨɤа ɢ ɷɥеɤɬрɨɦаɝɧɢɬɧыɦɢ раɫцеɩɢɬеɥɹɦɢ KY 
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ȻɍɌ-1Х
XS3-3

t  > tsd3 sd2

XS3-4

XS3-5

XS3-6

QF3

К3

ȻɍɌ-1Х
XS3-3

t  > tsd sd2 1

XS3-4

XS3-5

XS3-6

ȻɍɌ-1Х
XS3-3

tsd1

XS3-4

XS3-5

XS3-6

ȻɍɌ-1Х
XS3-3

XS3-4

XS3-5

XS3-6

QF2

К2

К1

QF1

 

Ɋɢɫ. 2.17. Сɯеɦа ɨрɝаɧɢɡацɢɢ ɡащɢɬы ɨɬ ɤɨрɨɬɤɢɯ ɡаɦыɤаɧɢй ɫ ɥɨɝɢɱеɫɤɨй 
ɫеɥеɤɬɢвɧɨɫɬɶɸ:  

ɡаɦыɤаɧɢе К1 ɨɬɤɥɸɱаеɬ QF1 ɫ ɡаɞерɠɤɨй tsd1 = 0,02 ɫ, 
ɩрɢ ɨɬɤаɡе QF1 ɨɬɤɥɸɱаеɬ QF2 ɫ ɡаɞерɠɤɨй tsd2 > tsd1; 

ɡаɦыɤаɧɢе К2 ɨɬɤɥɸɱаеɬ QF2 ɫ ɡаɞерɠɤɨй 0,05 ɫ < tsd2, 

ɩрɢ ɨɬɤаɡе QF2 ɨɬɤɥɸɱаеɬ QF1 ɫ ɡаɞерɠɤɨй tsd3 > tsd2; 

ɡаɦыɤаɧɢе К3 ɨɬɤɥɸɱаеɬ QF3 ɫ ɡаɞерɠɤɨй 0,05 ɫ < tsd3 
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Ɍɚɛɥɢɰɚ 2.9 

ȼɵɤɥɸчɚɬɟɥɢ ɚɜɬɨɦɚɬɢчɟɫɤɢɟ ɫɟɪɢɢ ȼА−45 

ɇɨɦɢɧɚɥɶɧɚɹ 
ɪɚɛɨчɚɹ ɧɚɢ-

ɛɨɥɶɲɚɹ ɨɬɤɥɸ-

чɚɸɳɚɹ ɫɩɨɫɨɛ-

ɧɨɫɬɶ ICS, ɤА 

(ɞɟɣɫɬɜɭɸɳɟɟ 
ɡɧɚчɟɧɢɟ) 

ɇɨɦɢɧɚɥɶɧɚɹ 
ɩɪɟɞɟɥɶɧɚɹ ɧɚɢ-

ɛɨɥɶɲɚɹ ɨɬɤɥɸ-

чɚɸɳɚɹ ɫɩɨɫɨɛ-

ɧɨɫɬɶ ICU, ɤА 

(ɞɟɣɫɬɜɭɸɳɟɟ 
ɡɧɚчɟɧɢɟ) 

ɇɨɦɢɧɚɥɶɧɚɹ 
ɧɚɢɛɨɥɶɲɚɹ 
ɜɤɥɸчɚɸɳɚɹ 
ɫɩɨɫɨɛɧɨɫɬɶ Icm, 

ɤА (ɭɞɚɪɧɨɟ 
ɡɧɚчɟɧɢɟ) 

ɇɨɦɢɧɚɥɶɧɵɣ 

ɤɪɚɬɤɨɜɪɟɦɟɧɧɨ 
ɜɵɞɟɪɠɢɜɚɟɦɵɣ 

ɬɨɤ ICW, ɤА (ɞɟɣ-

ɫɬɜɭɸɳɟɟ ɡɧɚ-
чɟɧɢɟ) ɜ ɬɟчɟɧɢɟ 

1 ɫ 
ɩɪɢ Uɟ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 

ɇɨɦɢ-

ɧɚɥɶ-
ɧɵɣ 

ɬɨɤ 
ɪɚɫɰɟ-
ɩɢɬɟɥɹ, 

Iɩ, А 

400 ȼ 690 ȼ 400 ȼ 690 ȼ 400 ȼ 690 ȼ 400 ȼ 690 ȼ 

ȼА-45 / 2000 

ȼА-45 / 2000 

630 А 
630 

ȼА-45 / 2000 

800 А 
800 

ȼА-45 / 2000 

1000 А 
1000 

ȼА-45 / 2000 

1250 А 
1250 

ȼА-45 / 2000 

1600 А 
1600 

ȼА-45 / 2000 

2000 А 
2000 

50 50 80 50 176 105 50 40 

ȼА-45 / 3200 

ȼА-45 / 3200 

2000 А 
2000 

ȼА-45 / 3200 

2500 А 
2500 

ȼА-45 / 3200 

2900 А 
2900 

ȼА-45 / 3200 

3200 А 
3200 

80 65 100 65 220 143 80 50 

ȼА-45 / 4000 

ȼА-45 / 4000 

3200 А 
3200 

ȼА-45 / 4000 

4000 А 
4000 

80 65 100 75 220 165 80 65 

ȼА-45 / 5000 

ȼА-45 / 5000 

3200 А 
3200 

ȼА-45 / 5000 

5000 А 
5000 

50 50 80 50 176 105 50 40 

(ɫɟɥɟɤɬɢɜɧɵɟ ɜɵɤɥɸчɚɬɟɥɢ), ɞɥɹ ɨɩɟɪɚɬɢɜɧɵɯ ɜɤɥɸчɟɧɢɣ ɢ ɨɬɤɥɸчɟɧɢɣ 

ɫɟɬɟɣ ɩɪɢ ɭɩɪɚɜɥɟɧɢɢ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɨɩɟɪɚɬɨɪɨɦ ɢɥɢ ɩɨ ɤɨɦɚɧɞɧɵɦ 

ɫɢɝɧɚɥɚɦ ɚɜɬɨɦɚɬɢчɟɫɤɨɣ ɫɢɫɬɟɦɵ ɭɩɪɚɜɥɟɧɢɹ ɪɚɫɩɪɟɞɟɥɟɧɢɟɦ ɷɥɟɤ-
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ɬɪɢчɟɫɤɨɣ ɷɧɟɪɝɢɢ, ɜ ɤɨɬɨɪɨɣ ɭɫɬɚɧɨɜɥɟɧ ɜɵɤɥɸчɚɬɟɥɶ, ɞɥɹ ɨɬɤɥɸчɟɧɢɹ 
ɫɟɬɢ ɜ ɫɥɭчɚɟ ɫɧɢɠɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ ɫɟɬɢ ɧɢɠɟ ɞɨɩɭɫɬɢɦɨɝɨ ɢɥɢ ɩɪɨɩɚ-
ɞɚɧɢɹ ɧɚɩɪɹɠɟɧɢɹ. 

Ɇɢɤɪɨɩɪɨɰɟɫɫɨɪɧɵɟ ɛɥɨɤɢ ɡɚɳɢɬɵ ɢ ɭɩɪɚɜɥɟɧɢɹ ɩɨɡɜɨɥɹɸɬ ɢɧ-

ɮɨɪɦɢɪɨɜɚɬɶ ɷɤɫɩɥɭɚɬɢɪɭɸɳɢɣ ɩɟɪɫɨɧɚɥ (ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɬɢɩɚ ɛɥɨɤɚ) 
ɨ ɫɨɫɬɨɹɧɢɢ ɧɚɝɪɭɡɤɢ ɢ ɩɚɪɚɦɟɬɪɚɯ ɡɚɳɢɳɚɟɦɨɣ ɫɟɬɢ, ɜ ɬɨɦ чɢɫɥɟ ɨɬ-
ɞɟɥɶɧɨ ɩɨ ɤɚɠɞɨɣ ɮɚɡɟ, ɨ ɩɪɢчɢɧɚɯ ɚɜɬɨɦɚɬɢчɟɫɤɨɝɨ ɨɬɤɥɸчɟɧɢɹ ɫɟɬɢ 

ɜɵɤɥɸчɚɬɟɥɟɦ, ɨ ɫɨɫɬɨɹɧɢɢ ɫɚɦɨɝɨ ɜɵɤɥɸчɚɬɟɥɹ ɢ ɟɝɨ ɝɥɚɜɧɵɯ ɤɨɧɬɚɤ-
ɬɨɜ ɩɨɫɪɟɞɫɬɜɨɦ ɢɧɞɢɤɚɰɢɢ ɧɚ ɞɢɫɩɥɟɟ ɛɥɨɤɚ ɢ ɜɨɡɦɨɠɧɨɫɬɢ ɩɟɪɟɞɚчɢ 

ɨɫɧɨɜɧɨɣ ɢɧɮɨɪɦɚɰɢɢ ɩɨ ɤɚɧɚɥɚɦ ɬɟɥɟɦɟɬɪɢɢ ɧɚ ɞɢɫɩɟɬчɟɪɫɤɢɣ ɩɭɥɶɬ 
ɫɢɫɬɟɦɵ ɭɩɪɚɜɥɟɧɢɹ. 

ȼɵɤɥɸчɚɬɟɥɢ ɩɪɟɞɧɚɡɧɚчɟɧɵ ɞɥɹ ɭɫɬɚɧɨɜɤɢ ɜ ɲɤɚɮɚɯ, ɜ ɬɨɦ чɢɫɥɟ 
ɜ ɜɵɤɚɬɧɵɯ ɹчɟɣɤɚɯ ɲɤɚɮɨɜ (ɜɵɞɜɢɠɧɨɟ ɢɫɩɨɥɧɟɧɢɟ), ɨɛɟɫɩɟчɢɜɚɸɬ 
ɜɵɩɨɥɧɟɧɢɟ ɮɭɧɤɰɢɢ ɪɚɡɴɟɞɢɧɢɬɟɥɹ ɩɪɢ ɚɜɬɨɦɚɬɢчɟɫɤɨɦ ɢɥɢ ɪɭчɧɨɦ 

ɨɬɤɥɸчɟɧɢɢ ɫɟɬɢ. 

Ɇɢɤɪɨɩɪɨɰɟɫɫɨɪɧɵɟ ɛɥɨɤɢ ɡɚɳɢɬɵ ɢ ɭɩɪɚɜɥɟɧɢɹ ɨɛɟɫɩɟчɢɜɚɸɬ 
ɮɨɪɦɢɪɨɜɚɧɢɟ ɢ ɪɟɝɭɥɢɪɨɜɚɧɢɟ ɡɚɳɢɬɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɜɵɤɥɸчɚɬɟ-
ɥɟɣ ɜ ɡɨɧɟ ɬɨɤɨɜ ɩɟɪɟɝɪɭɡɤɢ ɢ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ (ɪɢɫ. 2.18−2.23), 

ɩɪɟɨɛɪɚɡɨɜɚɧɢɟ ɢ ɜɵɞɚчɭ ɧɚ ɞɢɫɩɥɟɢ ɢ ɬɟɥɟɦɟɬɪɢчɟɫɤɢɟ ɤɚɧɚɥɵ ɢɧɮɨɪ-
ɦɚɰɢɨɧɧɵɯ ɞɚɧɧɵɯ. ɇɚ ɜɵɤɥɸчɚɬɟɥɢ ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɦɢɤɪɨɩɪɨɰɟɫ-
ɫɨɪɧɵɟ ɛɥɨɤɢ ɞɜɭɯ ɬɢɩɨɜ: ɬɢɩɚ Ɇ ɢ ɬɢɩɚ ɇ. ɋɬɪɭɤɬɭɪɧɚɹ ɫɯɟɦɚ ɮɭɧɤ-
ɰɢɨɧɢɪɨɜɚɧɢɹ ɛɥɨɤɨɜ ɫɨɜɦɟɫɬɧɨ ɫ ɞɚɬчɢɤɚɦɢ, ɜɯɨɞɧɵɦɢ ɫɢɝɧɚɥɚɦɢ ɢ 

ɢɫɩɨɥɧɢɬɟɥɶɧɵɦɢ ɭɡɥɚɦɢ ɜɵɤɥɸчɚɬɟɥɹ ɩɪɢɜɟɞɟɧɚ ɧɚ ɪɢɫ. 2.24. ɉɟɪɟɞ-

ɧɹɹ ɩɚɧɟɥɶ ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɧɨɝɨ ɛɥɨɤɚ ɞɥɹ чɟɬɵɪɟɯɩɨɥɸɫɧɨɝɨ ɜɵɤɥɸ-

чɚɬɟɥɹ ɢɡɨɛɪɚɠɟɧɚ ɧɚ ɪɢɫ. 2.25. 

ȼɵɤɥɸчɚɬɟɥɢ ɦɨɝɭɬ ɞɥɢɬɟɥɶɧɨ ɩɪɨɩɭɫɤɚɬɶ ɧɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɩɪɢ 

ɬɟɦɩɟɪɚɬɭɪɟ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɞɨ 40°ɋ, ɩɪɢ ɛɨɥɟɟ ɜɵɫɨɤɨɣ ɬɟɦɩɟɪɚ-
ɬɭɪɟ ɞɥɢɬɟɥɶɧɨ ɩɪɨɩɭɫɤɚɟɦɵɣ ɬɨɤ ɤɨɪɪɟɤɬɢɪɭɟɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɚɛ-

ɥɢɰɟɣ 2.10. 

Ɍɚɛɥɢɰɚ 2.10 

ȼɥɢɹɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɧɚ ɧɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɚɜɬɨɦɚ-
ɬɢчɟɫɤɢɯ ɜɵɤɥɸчɚɬɟɥɟɣ ȼА-45 

40 45 50 55 60 Ɍɟɦɩɟɪɚɬɭɪɚ 
ɜɨɡɞɭɯɚ, °ɋ 

Ɍɢɩ  

ɜɵɤɥɸчɚɬɟɥɹ 
ɋɧɢɠɟɧɢɟ ɧɨɦɢɧɚɥɶɧɨɝɨ ɬɨɤɚ 

2000 0,95⋅Iɩ 0,9⋅Iɩ 0,85⋅Iɩ 0,8⋅Iɩ 
3200 0,92⋅Iɩ 0,86⋅Iɩ 0,8⋅Iɩ 0,74⋅Iɩ 
4000 0,93⋅Iɩ 0,87⋅Iɩ 0,81⋅Iɩ 0,75⋅Iɩ ȼА-45 

5000 

Iɩ 

0,94⋅Iɩ 0,88⋅Iɩ 0,82⋅Iɩ 0,76⋅Iɩ 
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Ɋɢɫ. 2.18. Вреɦɹɬɨɤɨвые ɯараɤɬерɢɫɬɢɤɢ авɬɨɦаɬɢɱеɫɤɢɯ выɤɥɸɱаɬеɥей 
ВА-45 ɫ ɦɢɤрɨɩрɨцеɫɫɨрɨɦ ɬɢɩа L 
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Ɋɢɫ. 2.19. Вреɦɹɬɨɤɨвые ɯараɤɬерɢɫɬɢɤɢ авɬɨɦаɬɢɱеɫɤɢɯ выɤɥɸɱаɬеɥей 
ВА-45/2000 ɫ ɦɢɤрɨɩрɨцеɫɫɨрɨɦ ɬɢɩа М, ɇ 
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Ɋɢɫ. 2.20. Вреɦɹɬɨɤɨвые ɯараɤɬерɢɫɬɢɤɢ авɬɨɦаɬɢɱеɫɤɢɯ выɤɥɸɱаɬеɥей 
ВА-45/3200 ɫ ɦɢɤрɨɩрɨцеɫɫɨрɨɦ ɬɢɩа М, ɇ 
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I I

I I

t

r n

r n

1

1

1

 = (0, 1)

 = (0, 1)  

 = (15 480 ) 6 

−
− −

−  

Хараɤɬериɫɬиɤи, ɭɫɬаɧɨɜɥеɧɧɵе
иɡɝɨɬɨɜиɬеɥеɦ

Кɪɢɜɵɟ 
ɞɥɢɬɟɥɶɧɨɣ 
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Кɪɢɜɵɟ
ɦɝɧɨɜɟɧɧɨɝɨ
ɫɪɚɛɚɬɵɜɚɧɢɹ

 
 

Ɋɢɫ. 2.21. Вреɦɹɬɨɤɨвые ɯараɤɬерɢɫɬɢɤɢ авɬɨɦаɬɢɱеɫɤɢɯ выɤɥɸɱаɬеɥей 
ВА-45/4000 ɫ ɦɢɤрɨɩрɨцеɫɫɨрɨɦ ɬɢɩа М, ɇ 
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Ɇɝɧɨɜɟɧɧɨɟ ɫɪɚɛɚɬɵɜɚɧɢɟ
I Ir n3 = ( )  4 80 ɪɟɝɭɥɢɪɭɟɦɵɣ− − 

Ⱦɥɢɬɟɥɶɧɚɹ ɩɟɪɟɝɪɭɡɤɚ
4

4 ɪɟɝɭɥɢɪɭɟɦɵɣ
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ɪɟɝɭɥɢɪɨɜɚɧɢɹ
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 = (0, 1)

 = (0, 1)  

 = (15 480 ) 6 
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− −

−  

Хараɤɬериɫɬиɤи, ɭɫɬаɧɨɜɥеɧɧɵе
иɡɝɨɬɨɜиɬеɥеɦ

Кɪɢɜɵɟ 
ɞɥɢɬɟɥɶɧɨɣ 
ɩɟɪɟɝɪɭɡɤɢ

 
 

Ɋɢɫ. 2.22. Вреɦɹɬɨɤɨвые ɯараɤɬерɢɫɬɢɤɢ авɬɨɦаɬɢɱеɫɤɢɯ выɤɥɸɱаɬеɥей 
ВА-45/5000 ɫ ɦɢɤрɨɩрɨцеɫɫɨрɨɦ ɬɢɩа М, ɇ 
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Ɋɢɫ. 2.23. Хараɤɬерɢɫɬɢɤɢ ɡащɢɬы ɨɬ ɡаɦыɤаɧɢй ɧа ɡеɦɥɸ авɬɨɦаɬɢɱеɫɤɢɯ 
выɤɥɸɱаɬеɥей ВА-45 ɫ ɦɢɤрɨɩрɨцеɫɫɨрɨɦ ɬɢɩа М, ɇ 
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Ɋɢɫ. 2.24. Сɬрɭɤɬɭрɧаɹ ɫɯеɦа ɮɭɧɤцɢɨɧɢрɨваɧɢɹ ɦɢɤрɨɩрɨцеɫɫɨрɧыɯ ɛɥɨɤɨв 
выɤɥɸɱаɬеɥей ВА-45: 
 

1 – ɬраɧɫɮɨрɦаɬɨр ɬɨɤа; 
2 – ɬраɧɫɮɨрɦаɬɨр ɧаɩрɹɠеɧɢɹ; 
3 – ɞаɬɱɢɤ ɬеɦɩераɬɭры ɨɤрɭɠаɸщеɝɨ вɨɡɞɭɯа; 
4 – ɦɧɨɝɨɤаɧаɥɶɧый ɤɨɦɦɭɬаɬɨр ɢ ɭɫɢɥɢɬеɥɶ; 
5 – реɡервɧый ɢɫɬɨɱɧɢɤ ɩɢɬаɧɢɹ (ɧа вɯɨɞе 220 В); 

6 – ɫɬаɛɢɥɢɡɢрɨваɧɧый ɢɫɬɨɱɧɢɤ ɧаɩрɹɠеɧɢɹ; 
7 – ɦɢɤрɨɩрɨцеɫɫɨр; 
8 – ɫɢɝɧаɥɢɡацɢɹ ɡащɢɬы ɨɬ ɩɨвреɠɞеɧɢɹ ɢɫɬɨɱɧɢɤа ɩɢɬаɧɢɹ; 
9 – ɭɫɢɥɢɬеɥɶ ɦɨщɧɨɫɬɢ; 
10 – ɢɧɮɨрɦацɢɨɧɧый ɞɢɫɩɥей; 
11 – ɩаɧеɥɶ ɭɩравɥеɧɢɹ; 
12 – ɢɧɮɨрɦацɢɨɧɧый выɯɨɞ; 
13 – ɢɧɬерɮейɫɧый выɯɨɞ; 
14 – выɯɨɞ ɢɧɮɨрɦацɢɨɧɧыɯ ɞаɧɧыɯ; 
15 – ɢɫɩɨɥɧɢɬеɥɶɧые ɷɥеɦеɧɬы выɤɥɸɱаɬеɥɹ (раɫцеɩɢɬеɥɢ); 
16 – аɧаɥɨɝɨвые ɭɩравɥɹɸщɢе ɫɢɝɧаɥы 
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1 – ɤɧɨɩɤа-ɢɧɞɢɤаɬɨр авɬɨɦаɬɢɱеɫɤɨɝɨ ɫраɛаɬываɧɢɹ ɨɬ ɫверɯɬɨɤа ɢ 
раɡрешеɧɢɹ ɧа вɤɥɸɱеɧɢе авɬɨɦаɬɢɱеɫɤɨɝɨ вɤɥɸɱаɬеɥɹ ɬɨɥɶɤɨ ɩрɢ 
вɡвеɞеɧɧɨɦ ɩрɢвɨɞе; 

2 – ɦарɤɢрɨвɤа ɧɨɦɢɧаɥɶɧɨɝɨ ɬɨɤа выɤɥɸɱаɬеɥɹ; 
3 – ɞɢɫɩɥей ɢɧɞɢɤацɢɢ веɥɢɱɢɧы ɧаɩрɹɠеɧɢɹ; 4 – ɢɧɞɢɤаɬɨр ɧаɩрɹɠеɧɢɹ; 
5 – ɢɧɞɢɤаɬɨры ɦеɠɮаɡɧыɯ ɧаɩрɹɠеɧɢй ɢ ɦɢɧɢɦаɥɶɧɨе ɡɧаɱеɧɢе ɧаɩрɹ-
ɠеɧɢɹ; 6 – ɤɧɨɩɤа выɛɨра ɢɧɞɢɤацɢɢ ɡɧаɱеɧɢй ɧаɩрɹɠеɧɢɹ; 

7 – ɞɢɫɩɥей ɢɧɞɢɤацɢɢ веɥɢɱɢɧы ɬɨɤɨв, ɬɨɤɨв ɨɬɤɥɸɱеɧɢɹ, вреɦеɧɢ ɨɬ-
ɤɥɸɱеɧɢɹ; 8 – ɢɧɞɢɤаɬɨр ɬɨɤɨв ɢ вреɦеɧɢ; 

9 – ɢɧɞɢɤаɬɨр ɬреɯɮаɡɧɨɝɨ ɬɨɤа, ɬɨɤа ɧейɬраɥɢ, ɬɨɤа ɡаɦыɤаɧɢɹ ɧа 
ɡеɦɥɸ ɢ ɦаɤɫɢɦаɥɶɧɨɝɨ ɡɧаɱеɧɢɹ ɬɨɤа; 

10 – выɛɨр ɬɨɤа; 11 – ɫɧɹɬɢе ɫɢɝɧаɥа; 
12 – ɫвеɬɨвɨй ɢɧɞɢɤаɬɨр ɬɨɤɨвɨй ɨɬɫеɱɤɢ; 
13 – ɫвеɬɨвɨй ɢɧɞɢɤаɬɨр ɡащɢɬы ɨɬ ɤраɬɤɨвреɦеɧɧɨй ɩереɝрɭɡɤɢ; 
14 – ɫвеɬɨвɨй ɢɧɞɢɤаɬɨр ɡащɢɬы ɨɬ ɞɥɢɬеɥɶɧɨй ɩереɝрɭɡɤɢ; 
15 – ɫвеɬɨвɨй ɢɧɞɢɤаɬɨр ɡащɢɬɧɨɝɨ ɡаɡеɦɥеɧɢɹ; 
16 – ɫɢɝɧаɥɢɡацɢɹ ɭɫɬавɤɢ ɬɨɤа ɞɥɢɬеɥɶɧɨй ɩереɝрɭɡɤɢ; 
17 – ɫɢɝɧаɥɢɡацɢɹ ɭɫɬавɤɢ вреɦеɧɢ ɞɥɢɬеɥɶɧɨй ɩереɝрɭɡɤɢ; 
18 – ɫɢɝɧаɥɢɡацɢɹ ɭɫɬавɤɢ ɬɨɤа ɤраɬɤɨвреɦеɧɧɨй ɩереɝрɭɡɤɢ; 
19 – ɫɢɝɧаɥɢɡацɢɹ ɭɫɬавɤɢ вреɦеɧɢ ɤраɬɤɨвреɦеɧɧɨй ɩереɝрɭɡɤɢ; 
20 – ɫɢɝɧаɥɢɡацɢɹ ɭɫɬавɤɢ ɬɨɤɨвɨй ɨɬɫеɱɤɢ; 
21 – ɢɧɞɢɤаɬɨр ɩɨвреɠɞеɧɢɹ;  
22 – ɢɧɞɢɤаɬɨр ɫɬеɩеɧɢ ɢɡɧɨɫа ɤɨɧɬаɤɬɨв; 
23 – ɫɢɝɧаɥ 2 ɤɨɧɬрɨɥɹ ɧаɝрɭɡɤɢ (ɫраɛаɬываеɬ ɦɝɧɨвеɧɧɨ); 
24 – ɫɢɝɧаɥ 1 ɤɨɧɬрɨɥɹ ɧаɝрɭɡɤɢ (ɫраɛаɬываеɬ ɦɝɧɨвеɧɧɨ); 
25 – ɭɦеɧɶшеɧɢе ɭɫɬавɨɤ; 26 – ɭвеɥɢɱеɧɢе ɭɫɬавɨɤ; 
27 – ɝɧеɡɞɨ ɷɥеɦеɧɬа ɩɢɬаɧɢɹ (DС24В) ɞɥɹ ɭɫɬрɨйɫɬва ɬеɫɬɢрɨваɧɢɹ; 
28 – ɤɧɨɩɤа ɩаɦɹɬɢ; 29 – ɢɧɞɢɤаɬɨр ɩаɦɹɬɢ; 
30 – ɧе ɨɬɤɥɸɱаɬɶ ɩрɢ ɬеɫɬɢрɨваɧɢɢ;  
31 – ɨɬɤɥɸɱеɧɢе ɩрɢ ɬеɫɬɢрɨваɧɢɢ; 
32 – реɝɭɥɢрɨваɧɢе ɭɫɬавɤɢ ɭрɨвɧɹ ɡащɢɬы; 
33 – ɭɫɬавɤа выɞерɠɤɢ вреɦеɧɢ «ɡаɦыɤаɧɢɹ ɧа ɡеɦɥɸ»; 
34 – ɭɫɬавɤа ɬɨɤа «ɡаɦыɤаɧɢɹ ɧа ɡеɦɥɸ» (ɦɝɧɨвеɧɧаɹ ɫɢɝɧаɥɢɡацɢɹ); 
35 – ɢɧɞɢɤаɬɨр раɫцеɩɥеɧɢɹ; 36 – ɢɧɞɢɤаɬɨр ɬеɫɬɢрɨваɧɢɹ 

56

Ɋɢɫ. 2.25. Орɝаɧы ɢɧɞɢɤацɢɢ, реɝɭɥɢрɨвɤɢ ɧа ɩаɧеɥɢ ɦɢɤрɨɩрɨцеɫɫɨрɧыɯ ɛɥɨɤɨв ɢ выɩɨɥɧɹеɦые ɮɭɧɤцɢɢ 
 

5
6



Авɬɨɦаɬɢɱеɫɤɢе выɤɥɸɱаɬеɥɢ ɫерɢй ВА50 41 ɢ ВА50 43 (ɩɪɨɢɡɜɨ-
ɞɢɬɟɥɶ ɈАɈ «Кɨɧɬɚɤɬɨɪ», ɝ. ɍɥɶɹɧɨɜɫɤ) ɪɚɫɫчɢɬɚɧɵ ɞɥɹ ɷɤɫɩɥɭɚɬɚɰɢɢ ɜ 
ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɤɚɯ ɫ ɧɨɦɢɧɚɥɶɧɵɦ ɧɚɩɪɹɠɟɧɢɟɦ ɞɨ 660 ȼ ɩɟɪɟɦɟɧɧɨɝɨ 
ɬɨɤɚ чɚɫɬɨɬɨɣ 50 ɢ 60 Ƚɰ. Ɋɚɫɲɢɮɪɨɜɤɚ ɢɯ ɭɫɥɨɜɧɨɝɨ ɨɛɨɡɧɚчɟɧɢɹ ɩɪɢ-

ɜɟɞɟɧɚ ɧɚ ɪɢɫ. 2.26, ɚ ɨɫɧɨɜɧɵɟ ɩɚɪɚɦɟɬɪɵ – ɜ ɬɚɛɥɢɰɟ 2.13. 

ɉɨɥɧɨɟ ɜɪɟɦɹ ɨɬɤɥɸчɟɧɢɹ ɰɟɩɢ ɬɨɤɨɨɝɪɚɧɢчɢɜɚɸɳɢɦɢ ɜɵɤɥɸчɚ-
ɬɟɥɹɦɢ (ȼА53 41 ɢ ȼА53 43) ɜ ɡɨɧɟ ɬɨɤɨɜ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ ɧɟ ɩɪɟ-
ɜɵɲɚɟɬ 0,04 ɫ. 
ВАХХ   ХХ   ХХ   ХХ   ХХ   ХХХХ: 

ВА Ȼɭɤвеɧɧое оɛоɡɧачеɧие виɞа аɩɩаɪаɬа: ȼА. 

ХХ 

Уɫловɧое оɛоɡɧачеɧие ɧомеɪа ɫеɪии ВА50 или ɬиɩа: 
52 – ɫ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɵɦɢ ɪɚɫɰɟɩɢɬɟɥɹɦɢ ɬɨɤɚ; 
53 – ɜɵɤɥɸчɚɬɟɥɶ ɬɨɤɨɨɝɪɚɧɢчɢɜɚɸɳɢɣ ɫ ɩɨɥɭɩɪɨɜɨɞɧɢɤɨɜɵɦ 

ɢ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɵɦ ɪɚɫɰɟɩɢɬɟɥɹɦɢ ɬɨɤɚ; 
55 – ɫ ɩɨɥɭɩɪɨɜɨɞɧɢɤɨɜɵɦ ɪɚɫɰɟɩɢɬɟɥɟɦ ɬɨɤɚ; 
56 – ɛɟɡ ɦɚɤɫɢɦɚɥɶɧɵɯ ɪɚɫɰɟɩɢɬɟɥɟɣ ɬɨɤɚ. 

ХХ 
Уɫловɧое оɛоɡɧачеɧие ɧомиɧальɧоɝо ɬоɤа выɤлючаɬеля:  
41 – ɞɨ 1000 А; 43 – 1600 А; 2000 А. 

Х 

ВА50 41 – ɍɫɥɨɜɧɨɟ ɨɛɨɡɧɚчɟɧɢɟ чɢɫɥɚ ɩɨɥɸɫɨɜ, ɜɟɥɢчɢɧɵ 

ɧɨɦɢɧɚɥɶɧɨɝɨ ɬɨɤɚ ɫ ɜɚɪɢɚɧɬɚɦɢ ɩɪɢɫɨɟɞɢɧɟɧɢɹ ɩɨ ɬɚɛɥɢɰɟ 2.11 

ВА50 43 – ɍɫɥɨɜɧɨɟ ɨɛɨɡɧɚчɟɧɢɟ чɢɫɥɚ ɩɨɥɸɫɨɜ, ɜɟɥɢчɢɧɵ 

ɧɨɦɢɧɚɥɶɧɨɝɨ ɬɨɤɚ ɜ ɫɨчɟɬɚɧɢɢ ɫ ɤɨɥɢчɟɫɬɜɨɦ ɦɚɤɫɢɦɚɥɶɧɵɯ 
ɪɚɫɰɟɩɢɬɟɥɟɣ ɬɨɤɚ: 
3 – 3 ɩɨɥɸɫɚ ɫ ɪɚɫɰɟɩɢɬɟɥɹɦɢ;  

8 – 2 ɩɨɥɸɫɚ ɫ ɪɚɫɰɟɩɢɬɟɥɹɦɢ ɜ 2-ɯ ɩɨɥɸɫɚɯ ɜ ɬɪɟɯɩɨɥɸɫɧɨɦ 

ɢɫɩɨɥɧɟɧɢɢ (ɞɥɹ ɜɵɤɥɸчɚɬɟɥɟɣ ɛɟɡ ɦɚɤɫɢɦɚɥɶɧɵɯ 
ɪɚɫɰɟɩɢɬɟɥɟɣ ɬɨɤɚ ɨɡɧɚчɚɟɬ ɬɨɥɶɤɨ ɤɨɥɢчɟɫɬɜɨ ɩɨɥɸɫɨɜ). 

Х 

Уɫловɧое оɛоɡɧачеɧие ɧаличия и иɫɩолɧеɧия 

ɩолɭɩɪовоɞɧиɤовоɝо ɪаɫцеɩиɬеля:  
0 – ɛɟɡ ɪɚɫɰɟɩɢɬɟɥɹ;  
2 – ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɵɟ ɪɚɫɰɟɩɢɬɟɥɢ ɬɨɤɚ ɫ ɡɚɳɢɬɨɣ ɨɬ ɬɨɤɨɜ 
ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ (ɞɥɹ ɜɵɤɥɸчɚɬɟɥɟɣ ȼА52);  

3 – ɩɨɥɭɩɪɨɜɨɞɧɢɤɨɜɵɣ ɪɚɫɰɟɩɢɬɟɥɶ ɬɨɤɚ ɆɊɌ1 ɞɥɹ ɡɚɳɢɬɵ ɨɬ 
ɬɨɤɨɜ ɩɟɪɟɝɪɭɡɤɢ, ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ ɢ ɨɞɧɨɮɚɡɧɨɝɨ 
ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ ɞɥɹ ɜɵɤɥɸчɚɬɟɥɟɣ ȼА53, ȼА55 

ɩɟɪɟɦɟɧɧɨɝɨ ɬɨɤɚ (ɜɵɞɟɪɠɤɢ ɜɪɟɦɟɧɢ: ɦɝɧ.; 0,1; 0,15; 0,2; 0,25; 

0,3; 0,35; 0,4 ɫ);  

 
Ɋɢɫ. 2.26. Сɬрɭɤɬɭра ɭɫɥɨвɧɨɝɨ ɨɛɨɡɧаɱеɧɢɹ авɬɨɦаɬɢɱеɫɤɢɯ выɤɥɸɱаɬеɥей 
ВА50 41 ɢ ВА50 43 
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Ɉɤɨɧчɚɧɢɟ ɪɢɫ. 2.26 

Х 

4 – ɩɨɥɭɩɪɨɜɨɞɧɢɤɨɜɵɣ ɪɚɫɰɟɩɢɬɟɥɶ ɬɨɤɚ ɆɊɌ2 ɞɥɹ ɡɚɳɢɬɵ ɨɬ 
ɬɨɤɨɜ ɩɟɪɟɝɪɭɡɤɢ, ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ ɢ ɬɨɤɚ ɜɤɥɸчɟɧɢɹ ɞɥɹ 
ɜɵɤɥɸчɚɬɟɥɟɣ ȼА53, ȼА55 ɩɟɪɟɦɟɧɧɨɝɨ ɬɨɤɚ (ɜɵɞɟɪɠɤɢ 

ɜɪɟɦɟɧɢ: ɦɝɧ.; 0,1; 0,15; 0,2; 0,25; 0,3; 0,35; 0,4 ɫ); 
5 – ɩɨɥɭɩɪɨɜɨɞɧɢɤɨɜɵɣ ɪɚɫɰɟɩɢɬɟɥɶ ɬɨɤɚ ɆɊɌ6 ɞɥɹ ɡɚɳɢɬɵ ɨɬ 
ɬɨɤɨɜ ɩɟɪɟɝɪɭɡɤɢ, ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ ɞɥɹ ɜɵɤɥɸчɚɬɟɥɟɣ 

ȼА53, ȼА55 ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ (ɜɵɞɟɪɠɤɢ ɜɪɟɦɟɧɢ: ɦɝɧ.; 0,1; 

0,2; 0,3 ɫ); 
6 – ɩɨɥɭɩɪɨɜɨɞɧɢɤɨɜɵɣ ɪɚɫɰɟɩɢɬɟɥɶ ɬɨɤɚ ɆɊɌ8 ɞɥɹ ɡɚɳɢɬɵ ɨɬ 
ɬɨɤɨɜ ɩɟɪɟɝɪɭɡɤɢ, ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ ɞɥɹ ɜɵɤɥɸчɚɬɟɥɟɣ 

ȼА53, ȼА55 ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ (ɜɵɞɟɪɠɤɢ ɜɪɟɦɟɧɢ: ɦɝɧ.; 0,2; 

0,4; 0,6 ɫ); 
7 – ɩɨɥɭɩɪɨɜɨɞɧɢɤɨɜɵɣ ɪɚɫɰɟɩɢɬɟɥɶ ɬɨɤɚ ɆɊɌ4 ɞɥɹ ɡɚɳɢɬɵ ɨɬ 
ɬɨɤɨɜ ɩɟɪɟɝɪɭɡɤɢ, ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ ɢ ɬɨɤɨɜ ɜɤɥɸчɟɧɢɹ ɞɥɹ 
ɜɵɤɥɸчɚɬɟɥɟɣ ȼА53, ȼА55 ɩɟɪɟɦɟɧɧɨɝɨ ɬɨɤɚ (ɜɵɞɟɪɠɤɢ 

ɜɪɟɦɟɧɢ: ɦɝɧ.; 0,2; 0,25; 0,35; 0,4; 0,45; 0,55; 0,6 ɫ). 

ХХ 
Ɉɛɨɡɧɚчɟɧɢɟ ɢɫɩɨɥɧɟɧɢɹ ɩɨ ɞɨɩɨɥɧɢɬɟɥɶɧɵɦ ɪɚɫɰɟɩɢɬɟɥɹɦ ɢ 

ɫɜɨɛɨɞɧɵɦ ɤɨɧɬɚɤɬɚɦ ɩɨ ɬɚɛɥɢɰɟ 2.12. 

Х 

Уɫловɧое оɛоɡɧачеɧие иɫɩолɧеɧия виɞа ɩɪивоɞа в 

ɫочеɬаɧии ɫо ɫɩоɫоɛом ɭɫɬаɧовɤи выɤлючаɬеля: 
1 – ɪɭчɧɨɣ ɩɪɢɜɨɞ, ɫɬɚɰɢɨɧɚɪɧɨɟ ɢɫɩɨɥɧɟɧɢɟ; 
3 – ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɵɣ ɩɪɢɜɨɞ, ɫɬɚɰɢɨɧɚɪɧɨɟ ɢɫɩɨɥɧɟɧɢɟ; 
5 – ɪɭчɧɨɣ ɞɢɫɬɚɧɰɢɨɧɧɵɣ ɩɪɢɜɨɞ, ɜɵɞɜɢɠɧɨɟ ɢɫɩɨɥɧɟɧɢɟ; 
7 – ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɵɣ ɩɪɢɜɨɞ, ɜɵɞɜɢɠɧɨɟ ɢɫɩɨɥɧɟɧɢɟ. 

Х 

Уɫловɧое оɛоɡɧачеɧие иɫɩолɧеɧия ɩо ɞоɩолɧиɬельɧым 

мехаɧиɡмам: 

0 – ɨɬɫɭɬɫɬɜɭɸɬ; 
5 – ɦɟɯɚɧɢɡɦ ɞɥɹ ɨɩɟɪɢɪɨɜɚɧɢɹ чɟɪɟɡ ɞɜɟɪɶ ɪɚɫɩɪɟɞɭɫɬɪɨɣɫɬɜɚ 
ɜɵɤɥɸчɚɬɟɥɟɦ ɫɬɚɰɢɨɧɚɪɧɨɝɨ ɢɫɩɨɥɧɟɧɢɹ ɫ ɪɭчɧɵɦ ɩɪɢɜɨɞɨɦ; 

6 – ɭɫɬɪɨɣɫɬɜɨ ɞɥɹ ɛɥɨɤɢɪɨɜɤɢ ɩɨɥɨɠɟɧɢɣ «ȼɤɥɸчɟɧɨ» ɢ 

«Ɉɬɤɥɸчɟɧɨ» ɜɵɤɥɸчɚɬɟɥɹ ɫɬɚɰɢɨɧɚɪɧɨɝɨ ɢɫɩɨɥɧɟɧɢɹ; 
7 – ɭɡɟɥ ɞɥɹ ɭɫɬɚɧɨɜɤɢ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɨɝɨ ɡɚɦɤɚ ɭ 
ɜɵɤɥɸчɚɬɟɥɟɣ ɜɵɞɜɢɠɧɨɝɨ ɢɫɩɨɥɧɟɧɢɹ; 
8 – ɭɡɟɥ ɞɥɹ ɭɫɬɚɧɨɜɤɢ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɨɝɨ ɡɚɦɤɚ ɢ ɭɡɟɥ 
ɫɢɝɧɚɥɢɡɚɰɢɢ ɤɨɧɟчɧɵɯ ɩɨɥɨɠɟɧɢɣ ɜɵɤɥɸчɚɬɟɥɹ ɜɵɞɜɢɠɧɨɝɨ 
ɢɫɩɨɥɧɟɧɢɹ. 

ХХ Уɫловɧое оɛоɡɧачеɧие ɫɬеɩеɧи ɡащиɬы: 20 – IP20; 00 – IP00. 

ХХХХ 
Уɫловɧое оɛоɡɧачеɧие ɤлимаɬичеɫɤоɝо иɫɩолɧеɧия:  

ɍХɅ3; Ɍ3. 

 

Ɋɢɫ. 2.26. Сɬрɭɤɬɭра ɭɫɥɨвɧɨɝɨ ɨɛɨɡɧаɱеɧɢɹ авɬɨɦаɬɢɱеɫɤɢɯ выɤɥɸɱаɬеɥей 
ВА50 41 ɢ ВА50 43 (ɨɤɨɧɱаɧɢе) 
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Ɍɚɛɥɢɰɚ 2.11 

К ɫɬɪɭɤɬɭɪɟ ɭɫɥɨɜɧɨɝɨ ɨɛɨɡɧɚчɟɧɢɹ ɜɵɤɥɸчɚɬɟɥɟɣ ȼА50 41 

ɐɢɮɪɚ Кɨɥɢчɟɫɬɜɨ ɩɨɥɸɫɨɜ 
(ɪɨɞ ɬɨɤɚ) ɇɨɦɢɧɚɥɶɧɵɣ ɬɨɤ 

1 3 (ɩɟɪɟɦɟɧɧɵɣ) 250 А; 400 А; 630 А 

3 3 (ɩɟɪɟɦɟɧɧɵɣ) 250 А; 400 А; 630 А; 1000 А 

4 2 (ɩɨɫɬɨɹɧɧɵɣ) 250 А; 400 А; 630 А 

8 2 (ɩɨɫɬɨɹɧɧɵɣ) 250 А; 400 А; 630 А; 1000 А 

 

Ɍɚɛɥɢɰɚ 2.12 

ɋɨчɟɬɚɧɢɹ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɫɛɨɪɨчɧɵɯ ɟɞɢɧɢɰ 

Кɨɥɢчɟɫɬɜɨ ɫɜɨɛɨɞɧɵɯ 
ɤɨɧɬɚɤɬɨɜ 

Ɋɚɡɦɵɤɚɸɳɢɯ ɞɥɹ 
ɜɵɤɥɸчɚɬɟɥɟɣ 

Кɨɥɢчɟɫɬɜɨ ɞɨ-
ɩɨɥɧɢɬɟɥɶɧɵɯ 
ɫɜɨɛɨɞɧɵɯ ɤɨɧ-

ɬɚɤɬɨɜ 

ɍ
ɫɥ
ɨɜ
ɧɨ
ɟ 
ɨɛ
ɨɡ
ɧɚ
чɟ
ɧɢ
ɟ 

ɢɫ
ɩɨ
ɥɧ
ɟɧ
ɢɹ

 

ɡɚ
ɦɵ
ɤɚ
ɸ
ɳ
ɢɯ

 

ɫ 
ɪɭ
чɧ
ɵ
ɦ 

ɩɪ
ɢɜ
ɨɞ
ɨɦ

 

ɫ 
ɷɥ
ɟɤ
ɬɪ
ɨ-

ɦɚ
ɝɧ
ɢɬ
ɧɵ
ɦ 

ɩɪ
ɢɜ
ɨɞ
ɨɦ

 

ɡɚ
ɦɵ
ɤɚ
ɸ

-

ɳ
ɢɯ

 

ɪɚ
ɡɦ
ɵ

-

ɤɚ
ɸ
ɳ
ɢɯ

 

ɇ
ɟɡ
ɚɜ
ɢɫ
ɢɦ
ɵ
ɣ 
ɪɚ
ɫɰ
ɟɩ
ɢ-

ɬɟ
ɥɶ

 

ɇ
ɭɥ
ɟɜ
ɨɣ

 ɪ
ɚɫ
ɰɟ
ɩɢ
ɬɟ
ɥɶ

 

ɧɚ
ɩɪ
ɹɠ
ɟɧ
ɢɹ

 

ȼ
ɫɩ
ɨɦ
ɨɝ
ɚɬ
ɟɥ
ɶɧ
ɵ
ɣ 
ɤɨ
ɧ-

ɬɚ
ɤɬ

 ɫ
ɢɝ
ɧɚ
ɥɢ
ɡɚ
ɰɢ
ɢ 
ɚɜ
ɬɨ

-

ɦɚ
ɬɢ
чɟ
ɫɤ
ɨɝ
ɨ 
ɨɬ
ɤɥ
ɸ
чɟ

-

ɧɢ
ɹ 

00         

11 2 2 1 2 2    

15       +  

18 1 2 1 2 2 +   

22 1 2 1   + +  

25 2 2 1    +  

45        + 

46 2 2 1 2 2   + 

47 1 2 1 2 2 +  + 

49       + + 

51 2 2 1      

52 1 2 1   +   

54 2 2 1    + + 

58 1 2 1   + + + 
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ɉɨɥɧɨɟ ɜɪɟɦɹ ɨɬɤɥɸчɟɧɢɹ ɰɟɩɢ ɜɵɤɥɸчɚɬɟɥɹɦɢ ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟ-
ɦɟɧɢ ɜ ɡɨɧɟ ɬɨɤɨɜ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ ɩɨɫɥɟ ɢɫɬɟчɟɧɢɹ ɜɪɟɦɟɧɢ, ɭɤɚ-
ɡɚɧɧɨɝɨ ɜ ɬɚɛɥɢɰɚɯ 2.14 ɢ 2.15, ɧɟ ɩɪɟɜɵɲɚɟɬ 0,04 ɫ, ɟɫɥɢ ɬɨɤ КЗ ɧɟ ɩɪɟ-
ɜɵɲɚɟɬ ɜɟɥɢчɢɧɵ ɡɨɧɵ ɫɟɥɟɤɬɢɜɧɨɫɬɢ ɩɨ ɬɚɛɥɢɰɟ 2.13, ɜ ɩɪɨɬɢɜɧɨɦ 

ɫɥɭчɚɟ ɜɵɞɟɪɠɤɚ ɜɪɟɦɟɧɢ ɧɟ ɛɨɥɟɟ 0,04 ɫ. 
ɉɨɥɭɩɪɨɜɨɞɧɢɤɨɜɵɣ ɦɚɤɫɢɦɚɥɶɧɵɣ ɪɚɫɰɟɩɢɬɟɥɶ ɬɨɤɚ ɜ ɭɫɥɨɜɢɹɯ 

ɷɤɫɩɥɭɚɬɚɰɢɢ ɞɨɩɭɫɤɚɟɬ ɫɬɭɩɟɧчɚɬɵɣ ɜɵɛɨɪ: • ɧɨɦɢɧɚɥɶɧɨɝɨ ɬɨɤɚ ɪɚɫɰɟɩɢɬɟɥɹ; • ɭɫɬɚɜɤɢ ɩɨ ɬɨɤɭ ɫɪɚɛɚɬɵɜɚɧɢɹ ɜ ɡɨɧɟ ɬɨɤɨɜ КЗ; • ɭɫɬɚɜɤɢ ɩɨ ɜɪɟɦɟɧɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɜ ɡɨɧɟ ɬɨɤɨɜ ɩɟɪɟɝɪɭɡɤɢ; • ɭɫɬɚɜɤɢ ɩɨ ɜɪɟɦɟɧɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɜ ɡɨɧɟ ɬɨɤɨɜ КЗ; • ɭɫɬɚɜɤɢ ɩɨ ɬɨɤɭ ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɪɢ ɨɞɧɨɮɚɡɧɨɦ КЗ. 
Ɉɬɤɥɨɧɟɧɢɹ ɭɫɬɚɜɤɢ ɩɨ ɬɨɤɭ ɢ ɜɪɟɦɟɧɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɨɥɭɩɪɨɜɨɞ-

ɧɢɤɨɜɵɯ ɦɚɤɫɢɦɚɥɶɧɵɯ ɪɚɫɰɟɩɢɬɟɥɟɣ ɬɨɤɚ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ ɨɤɪɭɠɚɸ-

ɳɟɣ ɫɪɟɞɵ (25±10)°ɋ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 2.14 ɢ 2.15. 

ȼɵɤɥɸчɚɬɟɥɢ ɨɫɧɚɳɚɸɬɫɹ ɞɨɩɨɥɧɢɬɟɥɶɧɵɦɢ ɫɛɨɪɨчɧɵɦɢ ɟɞɢɧɢ-

ɰɚɦɢ: • ɧɟɡɚɜɢɫɢɦɵɦ ɪɚɫɰɟɩɢɬɟɥɟɦ; • ɧɭɥɟɜɵɦ ɪɚɫɰɟɩɢɬɟɥɟɦ ɧɚɩɪɹɠɟɧɢɹ (ɤɪɨɦɟ ȼА56 41 ɢ ȼА56 43); • ɪɭчɧɵɦ ɩɪɢɜɨɞɨɦ; • ɪɭчɧɵɦ ɞɢɫɬɚɧɰɢɨɧɧɵɦ ɩɪɢɜɨɞɨɦ ɞɥɹ ɨɩɟɪɢɪɨɜɚɧɢɹ чɟɪɟɡ ɞɜɟɪɶ 
ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ; • ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɵɦ ɩɪɢɜɨɞɨɦ; • ɫɜɨɛɨɞɧɵɦɢ ɤɨɧɬɚɤɬɚɦɢ; • ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɦɢ ɤɨɧɬɚɤɬɚɦɢ ɫɢɝɧɚɥɢɡɚɰɢɢ ɚɜɬɨɦɚɬɢчɟɫɤɨɝɨ ɨɬ-
ɤɥɸчɟɧɢɹ; • ɭɫɬɪɨɣɫɬɜɨɦ ɞɥɹ ɛɥɨɤɢɪɨɜɤɢ «ȼɤɥɸчɟɧɨ» ɢ «Ɉɬɤɥɸчɟɧɨ» ɜɵɤɥɸ-

чɚɬɟɥɹ ɫɬɚɰɢɨɧɚɪɧɨɝɨ ɢɫɩɨɥɧɟɧɢɹ ɫ ɪɭчɧɵɦ ɩɪɢɜɨɞɨɦ. 

ɋɨчɟɬɚɧɢɹ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɫɛɨɪɨчɧɵɯ ɟɞɢɧɢɰ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢ-

ɰɟ 2.12. 

ɇɟɡɚɜɢɫɢɦɵɣ ɪɚɫɰɟɩɢɬɟɥɶ ɨɛɟɫɩɟчɢɜɚɟɬ ɨɬɤɥɸчɟɧɢɟ ɜɵɤɥɸчɚɬɟɥɹ 
ɩɪɢ ɩɨɞɚчɟ ɧɚ ɧɟɝɨ ɧɚɩɪɹɠɟɧɢɹ ɩɨɫɬɨɹɧɧɨɝɨ (110, 220, 440 ȼ) ɢɥɢ ɨɞ-

ɧɨɮɚɡɧɨɝɨ ɩɟɪɟɦɟɧɧɨɝɨ (110, 127, 220, 230, 240, 380, 400, 415, 550, 

660 ȼ) ɬɨɤɚ чɚɫɬɨɬɨɣ 50 Ƚɰ. Ⱦɨɩɭɫɬɢɦɵɟ ɤɨɥɟɛɚɧɢɹ ɪɚɛɨчɟɝɨ ɧɚɩɪɹɠɟ-
ɧɢɹ (0,7–1,2)⋅Uɧɨɦ, ɪɟɠɢɦ ɪɚɛɨɬɵ – ɤɪɚɬɤɨɜɪɟɦɟɧɧɵɣ. 

ɇɭɥɟɜɨɣ ɪɚɫɰɟɩɢɬɟɥɶ ɧɚɩɪɹɠɟɧɢɹ: • ɨɛɟɫɩɟчɢɜɚɟɬ ɨɬɤɥɸчɟɧɢɟ ɜɵɤɥɸчɚɬɟɥɹ ɛɟɡ ɜɵɞɟɪɠɤɢ ɜɪɟɦɟɧɢ 

ɩɪɢ ɧɚɩɪɹɠɟɧɢɢ ɧɚ ɜɵɜɨɞɚɯ ɟɝɨ ɤɚɬɭɲɤɢ ɧɢɠɟ 0,35 ɧɨɦɢɧɚɥɶɧɨɝɨ 
ɩɪɢ ɩɟɪɟɦɟɧɧɨɦ ɬɨɤɟ ɢ ɧɢɠɟ 0,2 ɧɨɦɢɧɚɥɶɧɨɝɨ ɩɪɢ ɩɨɫɬɨɹɧɧɨɦ; 

 



Ɍɢɩ ɜɵɤɥɸчɚɬɟɥɹ ɇɚɢɦɟɧɨɜɚɧɢɟ ɩɚɪɚɦɟɬ-
ɪɨɜ Ɋɨɞ ɬɨɤɚ 

ȼА52 41 ȼА53 41 ȼА55 41 ȼА56 41 ȼА53 43 ȼА55 43 ȼА56 43 

ɉɟɪɟɦɟɧɧɵɣ 1600; 2000 ɇɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɜɵ-

ɤɥɸчɚɬɟɥɹ, Iɧ, А ɉɨɫɬɨɹɧɧɵɣ 
630; 1000 250; 400; 630; 1000 630; 1000 

61

Ɍɚɛɥɢɰɚ 2.13 

Аɜɬɨɦɚɬɢчɟɫɤɢɟ ɜɵɤɥɸчɚɬɟɥɢ ɫɟɪɢɣ ȼА50 41 ɢ ȼА50 43 

1600 

ɉɟɪɟɦɟɧɧɵɣ 660 ɇɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟ-
ɧɢɟ ɝɥɚɜɧɨɣ ɰɟɩɢ, ȼ, ɧɟ 

ɛɨɥɟɟ ɉɨɫɬɨɹɧɧɵɣ 440 

ɉɟɪɟɦɟɧɧɵɣ 

2,5±20% 

3,2±20% 

4,0±20% 

5,0±20% 

6,3±20% 

7,0±20% 

2,5±20% (Iɧ = 250 А) 

4,0±20% (Iɧ = 400 А) 

6,3±20% (Iɧ = 630 А) 

7,0±20% (Iɧ = 1000 А) 

20±2,0 12,5±20% 31,0 

ɍɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ 
ɜɵɤɥɸчɚɬɟɥɟɣ ɛɟɡ ɜɵ-

ɞɟɪɠɤɢ ɜɪɟɦɟɧɢ, ɤА 

(ɩɪɟɞɟɥɶɧɵɣ ɬɨɤ ɫɟɥɟɤ-
ɬɢɜɧɨɫɬɢ) 

ɉɨɫɬɨɹɧɧɵɣ 

2,4±20% 

3,8±20% 

6,0±20% 

1,5±20% (Iɧ = 250 А) 

2,4±20% (Iɧ = 400 А) 

3,8±20% (Iɧ = 630 А) 

6,0±20% (Iɧ = 1000 А) 

30 9,6±20% 57,0 

ɉɟɪɟɦɟɧɧɵɣ 

380 ȼ 
50,5 135 55 135 

80; 

63* 

ɉɟɪɟɦɟɧɧɵɣ 

660 ȼ 
28,6 33,5 

ɉɪɟɞɟɥɶɧɚɹ ɤɨɦɦɭɬɚɰɢ-

ɨɧɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ, ɤА 

(ɞɟɣɫɬɜɭɸɳɟɟ ɡɧɚчɟɧɢɟ) 
ɉɨɫɬɨɹɧɧɵɣ 

440 ȼ 
110 100 160 100 

* − ɞɥɹ ɜɵɤɥɸчɚɬɟɥɟɣ ɫ ɧɨɦɢɧɚɥɶɧɵɦ ɬɨɤɨɦ 2000 А 

 

6
1



Ɍɚɛɥɢɰɚ 2.14 

ɍɫɬɚɜɤɢ ɩɨɥɭɩɪɨɜɨɞɧɢɤɨɜɵɯ ɪɚɫɰɟɩɢɬɟɥɟɣ ɆɊɌ1 (ɪɢɫ. 2.27), ɆɊɌ2 

(ɪɢɫ. 2.28) ɩɟɪɟɦɟɧɧɨɝɨ ɬɨɤɚ ɢ ɪɚɫɰɟɩɢɬɟɥɟɣ ɆɊɌ6 (ɪɢɫ. 2.29) ɩɨɫɬɨɹɧ-

ɧɨɝɨ ɬɨɤɚ ɜɵɤɥɸчɚɬɟɥɟɣ ɬɢɩɨɜ ȼА53 41, ȼА55 41, ȼА53 43, ȼА55 43 

ɉɪɟɞɟɥɵ ɞɨɩɭɫɬɢɦɨɝɨ ɨɬ-
ɤɥɨɧɟɧɢɹ ɭɫɬɚɜɨɤ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɩɚɪɚɦɟɬɪɚ Зɧɚчɟɧɢɟ ɭɫ-
ɬɚɜɨɤ ɉɟɪɟɦɟɧɧɨɝɨ 

ɬɨɤɚ 
ɉɨɫɬɨɹɧɧɨ-
ɝɨ ɬɨɤɚ 

ɉɟɪɟɦɟɧɧɨɝɨ ɬɨ-
ɤɚ*1 

0,4; 0,5; 0,6; 
0,7; 0,8; 0,9; 

1,0; 1,1 

ɍɫɬɚɜɤɢ ɧɨɦɢ-
ɧɚɥɶɧɨɝɨ ɬɨɤɚ Iɪ, 
ɤɪɚɬɧɵɟ Iɧ ɉɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ 0,63; 0,8; 1,0 

 

ɩɟɪɟɝɪɭɡɤɟ Iɩ 1,25 1,15…1,35 
1,6…2,4 

2,4…3,6  
3,2…4,8 

4,0…6,0  
 4,8…7,2 

5,6…8,4  
6,4…9,6  
7,2…10,6  

ɍɫɬɚɜɤɢ ɩɨ ɬɨɤɭ 
ɫɪɚɛɚɬɵɜɚɧɢɹ, 
ɤɪɚɬɧɵɟ Iɪ, ɩɪɢ  

ɤɨɪɨɬɤɨɦ ɡɚɦɵ-

ɤɚɧɢɢ  4*

ɤI

2 
3 
4 
5 
6 
7 
8 
9 
10 8,0…12,0  

3,2…4,8 
6,4…9,6 
9,6…14,4 

ɩɟɪɟɝɪɭɡɤɟ (tɩ) 
6⋅Iɪ 

4 
8 
12 
16 12,8…19,2 

 

3,2…4,8 
6,4…9,6 

ɩɟɪɟɝɪɭɡɤɟ (tɩ) 
5⋅Iɪ 

4 
8 
16 

 
12,8…19,2 

0,02…0,04
*3 

0,02…0,04
*3

0,08…0,12
*3

 

0,12…0,18
*3

  

0,18…0,22
*3

 

0,225…0,275
*3

  

0,27…0,33
*3

 

0,315…0,385
*3

  

ɍɫɬɚɜɤɢ ɩɨ ɜɪɟ-
ɦɟɧɢ ɫɪɚɛɚɬɵɜɚ-
ɧɢɹ, ɫ, ɩɪɢ: 

ɤɨɪɨɬɤɨɦ ɡɚɦɵ-
ɤɚɧɢɢ tɤ 

ɦɝɧ. 

0,1 

0,15 

0,2 

0,25 

0,3 

0,35 

0,4 0,36…0,44
*3

  
0,32…0,48 
0,48…0,72 
0,64…0,96 

ɍɫɬɚɜɤɢ ɩɨ ɬɨɤɭ 
ɫɪɚɛɚɬɵɜɚɧɢɹ, 
ɤɪɚɬɧɵɟ Iɧ, ɩɪɢ: 

ɨɞɧɨɮɚɡɧɨɦ ɤɨ-
ɪɨɬɤɨɦ ɡɚɦɵɤɚ-

ɧɢɢ  
2*

ɨI

0,4 
0,6 
0,8 
1,0 0,8…1,2 

 

*1
 ɉɪɢ ɧɨɦɢɧɚɥɶɧɨɦ ɬɨɤɟ ɜɵɤɥɸчɚɬɟɥɹ Iɧ = 1000 А ɢ Iɧ = 1600 А ɭɫɬɚɜɤɭ ɬɨɤɚ 1,1 ɧɟ 
ɩɪɢɦɟɧɹɬɶ. 
*2

 Ɍɨɥɶɤɨ ɞɥɹ ɆɊɌ1.  
*3

 Еɫɥɢ ɞɨ ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ ɬɨɤ ɜ ɝɥɚɜɧɨɣ ɰɟɩɢ ɛɵɥ ɧɟ ɧɢɠɟ 0,7 

ɧɨɦɢɧɚɥɶɧɨɝɨ ɪɚɛɨчɟɝɨ ɬɨɤɚ ɪɚɫɰɟɩɢɬɟɥɹ (ɭɫɬɚɜɤɢ).  
*4

 ɍ ɜɵɤɥɸчɚɬɟɥɟɣ ȼА53 41 ɢ ȼА53 43 ɭɫɬɚɜɤɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɡɧɚчɟɧɢɟɦ ɬɨɤɚ ɷɥɟɤ-
ɬɪɨɦɚɝɧɢɬɧɨɝɨ ɪɚɫɰɟɩɢɬɟɥɹ ɬɨɤɚ. 
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Ɍɚɛɥɢɰɚ 2.15 

ɍɫɬɚɜɤɢ ɩɨɥɭɩɪɨɜɨɞɧɢɤɨɜɵɯ ɪɚɫɰɟɩɢɬɟɥɟɣ ɆɊɌ4 (ɪɢɫ. 2.28) ɩɟɪɟɦɟɧ-

ɧɨɝɨ ɬɨɤɚ ɢ ɪɚɫɰɟɩɢɬɟɥɟɣ ɆɊɌ8 (ɪɢɫ. 2.29) ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ ɜɵɤɥɸчɚ-
ɬɟɥɟɣ ɬɢɩɨɜ ȼА53 41, ȼА55 41, ȼА53 43, ȼА55 43  

ɉɪɟɞɟɥɵ ɞɨɩɭɫɬɢɦɨɝɨ ɨɬɤɥɨ-
ɧɟɧɢɹ ɭɫɬɚɜɨɤ ɇɚɢɦɟɧɨɜɚɧɢɟ ɩɚɪɚɦɟɬɪɚ Зɧɚчɟɧɢɟ ɭɫɬɚ-

ɜɨɤ ɉɟɪɟɦɟɧɧɨɝɨ 
ɬɨɤɚ 

ɉɨɫɬɨɹɧɧɨɝɨ 
ɬɨɤɚ 

ɉɟɪɟɦɟɧɧɨɝɨ 
ɬɨɤɚ*1 

0,4; 0,5; 0,6; 0,7; 

0,8; 0,9; 1,0; 1,1
ɍɫɬɚɜɤɢ ɧɨɦɢ-

ɧɚɥɶɧɨɝɨ ɬɨɤɚ 
Iɪ, ɤɪɚɬɧɵɟ Iɧ ɉɨɫɬɨɹɧɧɨɝɨ 

ɬɨɤɚ 0,63; 0,8; 1,0 

 

ɩɟɪɟɝɪɭɡɤɟ Iɩ 1,25 1,15…1,35 

1,6…2,4 

2,4…3,6  

 3,2…4,8 

4,0…6,0  

4,8…7,2 

6,4…9,6  

7,2…10,6  

8,8…13,2  

ɍɫɬɚɜɤɢ ɩɨ 
ɬɨɤɭ ɫɪɚɛɚɬɵ-

ɜɚɧɢɹ, ɤɪɚɬɧɵɟ 
Iɪ, ɩɪɢ: 

ɤɨɪɨɬɤɨɦ ɡɚɦɵ-

ɤɚɧɢɢ  3*

ɤI

2 

3 

4 

5 

6 

8 

9 

11 

12 9,6…14,4  

3,2…4,8 

6,4…9,6 

9,6…14,4 

ɩɟɪɟɝɪɭɡɤɟ (tɩ) 
6⋅Iɪ 

4 

8 

12 

16 12,8…19,2 

 

3,2…4,8 

6,4…9,6 
ɩɟɪɟɝɪɭɡɤɟ (tɩ) 

5⋅Iɪ 
4 

8 

16 

 

12,8…19,2 

0,02…0,04
*2 

0,02…0,04
*2

 

0,18…0,2
*2

 

0,225…0,27
*2

  

0,315…0,385
*2

  

0,36…0,4
*2

 

0,40…0,50
*2

  

0,49…0,60
*2

  

ɍɫɬɚɜɤɢ ɩɨ 
ɜɪɟɦɟɧɢ ɫɪɚ-
ɛɚɬɵɜɚɧɢɹ, ɫ, 

ɩɪɢ: 

ɤɨɪɨɬɤɨɦ ɡɚɦɵ-

ɤɚɧɢɢ tɤ 

ɦɝɧ. 

0,2 

0,25 

0,35 

0,4 

0,45 

0,55 

0,6 0,54…0,66
*2

 

*1
 ɉɪɢ ɧɨɦɢɧɚɥɶɧɨɦ ɬɨɤɟ ɜɵɤɥɸчɚɬɟɥɹ Iɧ = 1000 А ɢ Iɧ = 1600 А ɭɫɬɚɜɤɭ ɬɨɤɚ 1,1 ɧɟ 
ɩɪɢɦɟɧɹɬɶ. 
*2

 Еɫɥɢ ɞɨ ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ ɬɨɤ ɜ ɝɥɚɜɧɨɣ ɰɟɩɢ ɛɵɥ ɧɟ ɧɢɠɟ 0,7 

ɧɨɦɢɧɚɥɶɧɨɝɨ ɪɚɛɨчɟɝɨ ɬɨɤɚ ɪɚɫɰɟɩɢɬɟɥɹ (ɭɫɬɚɜɤɢ).  
*3

 ɍ ɜɵɤɥɸчɚɬɟɥɟɣ ȼА53 41 ɢ ȼА53 43 ɭɫɬɚɜɤɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɡɧɚчɟɧɢɟɦ ɬɨɤɚ ɷɥɟɤ-
ɬɪɨɦɚɝɧɢɬɧɨɝɨ ɪɚɫɰɟɩɢɬɟɥɹ ɬɨɤɚ. 
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1 2 3 4

ɆɊɌ1

6

ɉ К

tɤ, ɫ

Iɪ

Iɪ Iɤ

Iɧ

1,1
1,0
0,9
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0,7
0,6

0,5
0,4 16

12

8

4
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0,1

0,15

0,4

0,25
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7
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4
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8

Iɪ
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6

1,0

0,8
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5

7

Iɨ

Iɧ

0

Ɉ

2

 
 

Ɋɢɫ. 2.27. Оɛщɢй вɢɞ ɥɢцевɨй ɩаɧеɥɢ ɛɥɨɤа МɊТ1: 1 – ɭɫɬавɤɢ ɧɨɦɢɧаɥɶɧɨɝɨ 
ɬɨɤа раɫцеɩɢɬеɥɹ; 2 – вɤɥɸɱеɧɢе ɡащɢɬы ɨɬ ɨɞɧɨɮаɡɧɨɝɨ ɤɨрɨɬɤɨɝɨ ɡаɦыɤаɧɢɹ 
(выɫɬɭɩ вɩравɨ – вɤɥɸɱеɧа, вɥевɨ – выɤɥɸɱеɧа); 3 – ɭɫɬавɤɢ ɬɨɤа ɫраɛаɬываɧɢɹ 
ɡащɢɬы ɨɬ ɨɞɧɨɮаɡɧɨɝɨ ɤɨрɨɬɤɨɝɨ ɡаɦыɤаɧɢɹ; 4 – вɤɥɸɱеɧɢе ɡащɢɬы ɨ ɩереɝрɭɡɤɢ 
(выɫɬɭɩ вɥевɨ – вɤɥɸɱеɧа, выɫɬɭɩ вɩравɨ – выɤɥɸɱеɧа); 5 – ɭɫɬавɤɢ выɞерɠɤɢ 
вреɦеɧɢ ɡащɢɬы ɨɬ ɤɨрɨɬɤɨɝɨ ɡаɦыɤаɧɢɹ; 6 – ɭɫɬавɤɢ выɞерɠɤɢ вреɦеɧɢ ɡащɢɬы 

ɨɬ ɩереɝрɭɡɤɢ; 7 – ɭɫɬавɤɢ ɬɨɤа ɫраɛаɬываɧɢɹ ɡащɢɬы ɨɬ ɤɨрɨɬɤɨɝɨ ɡаɦыɤаɧɢɹ;  
8 – вɤɥɸɱеɧɢе выɞерɠɤɢ вреɦеɧɢ ɡащɢɬы ɨɬ ɤɨрɨɬɤɨɝɨ ɡаɦыɤаɧɢɹ (выɫɬɭɩ в ɩра-
вɨ – вɤɥɸɱеɧа, вɥевɨ – выɤɥɸɱеɧа) 
 

1 2 3 4

ɆɊɌ2
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Ɋɢɫ. 2.28. Оɛщɢй вɢɞ ɥɢцевɨй ɩаɧеɥɢ ɛɥɨɤа МɊТ2: 1 – ɭɫɬавɤɢ ɧɨɦɢɧаɥɶɧɨɝɨ ɬɨɤа 
раɫцеɩɢɬеɥɹ; 2 – вɤɥɸɱеɧɢе ɡащɢɬы ɨɬ ɩереɝрɭɡɤɢ (выɫɬɭɩ вɥевɨ– вɤɥɸɱеɧа, выɫɬɭɩ 
вɩравɨ – выɤɥɸɱеɧа); 3 – ɭɫɬавɤɢ ɬɨɤа ɫраɛаɬываɧɢɹ ɡащɢɬы ɨɬ ɤɨрɨɬɤɨɝɨ ɡаɦыɤа-
ɧɢɹ; 4 – ɭɫɬавɤɢ выɞерɠɤɢ вреɦеɧɢ ɡащɢɬы ɨɬ ɤɨрɨɬɤɨɝɨ ɡаɦыɤаɧɢɹ; 5 – ɭɫɬавɤɢ 
выɞерɠɤɢ вреɦеɧɢ ɡащɢɬы ɨɬ ɩереɝрɭɡɤɢ; 6 – вɤɥɸɱеɧɢе выɞерɠɤɢ вреɦеɧɢ ɡащɢɬы 

ɨɬ ɤɨрɨɬɤɨɝɨ ɡаɦыɤаɧɢɹ (выɫɬɭɩ в ɩравɨ – вɤɥɸɱеɧа, вɥевɨ – выɤɥɸɱеɧа); 7 – ɡащɢɬа 
ɨɬ ɬɨɤа вɤɥɸɱеɧɢɹ (выɫɬɭɩ вверɯ – вɤɥɸɱеɧа, вɧɢɡ – выɤɥɸɱеɧа). МɊТ 4 ɨɬɥɢɱаеɬɫɹ 
ɨɬ МɊТ2 ɭɫɬавɤаɦɢ ɬɨɤа ɫраɛаɬываɧɢɹ ɡащɢɬы ɨɬ ɤɨрɨɬɤɨɝɨ ɡаɦыɤаɧɢɹ: 2, 3, 5, 6, 

8, 9, 11, 12 ɢ ɭɫɬавɤаɦɢ выɞерɠɤɢ вреɦеɧɢ ɡащɢɬы ɨɬ ɤɨрɨɬɤɨɝɨ ɡаɦыɤаɧɢɹ: 0,2; 

0,25; 0,35; 0,4; 0,45; 0,55; 0,6 
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Ɋɢɫ. 2.29. Оɛщɢй вɢɞ ɥɢцевɨй ɩаɧеɥɢ ɛɥɨɤа МɊТ6: 1 – ɢɧɞɢɤаɬɨр ɧаɥɢɱɢɹ ɷɥеɤ-
ɬрɨɩɢɬаɧɢɹ; 2 – рɭɱɤа ɭɫɬавɨɤ ɧɨɦɢɧаɥɶɧɨɝɨ ɬɨɤа раɫцеɩɢɬеɥɹ Iр; 3 – вɤɥɸɱеɧɢе 
ɡащɢɬы ɨɬ ɩереɝрɭɡɤɢ (выɫɬɭɩ вɥевɨ – вɤɥɸɱеɧа, вɩравɨ – выɤɥɸɱеɧа); 4 – рɭɱɤа 
ɭɫɬавɨɤ ɬɨɤɨв ɤɨрɨɬɤɨɝɨ ɡаɦыɤаɧɢɹ; 5 – вɤɥɸɱеɧɢе реɠɢɦа ɦɝɧɨвеɧɧɨɝɨ ɫраɛа-
ɬываɧɢɹ ɩрɢ ɤɨрɨɬɤɨɦ ɡаɦыɤаɧɢɢ (выɫɬɭɩ вɥевɨ – вɤɥɸɱеɧ, вɩравɨ – выɤɥɸɱеɧ); 
 6 – раɡɴеɦ «ТЕСТ»; 7 – рɭɱɤа ɭɫɬавɨɤ вреɦеɧɢ ɫраɛаɬываɧɢɹ в ɡɨɧе ɬɨɤɨв ɩере-
ɝрɭɡɤɢ; 8 – рɭɱɤа ɭɫɬавɨɤ вреɦеɧɢ ɫраɛаɬываɧɢɹ в ɡɨɧе ɬɨɤɨв ɤɨрɨɬɤɨɝɨ ɡаɦыɤа-
ɧɢɹ. МɊТ8 ɨɬɥɢɱаеɬɫɹ ɨɬ МɊТ6 ɭɫɬавɤаɦɢ вреɦеɧɢ ɫраɛаɬываɧɢɹ в ɡɨɧе ɬɨɤɨв 
ɤɨрɨɬɤɨɝɨ ɡаɦыɤаɧɢɹ ɩɨɡ. 8: 0,6; 0,4 ɢ 0,2 ɫ 
 • ɧɟ ɩɪɨɢɡɜɨɞɢɬ ɨɬɤɥɸчɟɧɢɟ ɜɵɤɥɸчɚɬɟɥɹ ɩɪɢ ɧɚɩɪɹɠɟɧɢɢ ɧɚ ɜɵ-

ɜɨɞɚɯ ɟɝɨ ɤɚɬɭɲɤɢ 0,55⋅Uɧɨɦ ɢ ɜɵɲɟ; • ɧɟ ɩɪɟɩɹɬɫɬɜɭɟɬ ɜɤɥɸчɟɧɢɸ ɜɵɤɥɸчɚɬɟɥɹ ɩɪɢ ɧɚɩɪɹɠɟɧɢɢ ɧɚ 
ɜɵɜɨɞɚɯ ɟɝɨ ɤɚɬɭɲɤɢ 0,85⋅Uɧɨɦ ɢ ɜɵɲɟ; • ɩɪɟɩɹɬɫɬɜɭɟɬ ɜɤɥɸчɟɧɢɸ ɜɵɤɥɸчɚɬɟɥɹ ɩɪɢ ɧɚɩɪɹɠɟɧɢɢ ɧɚ ɜɵ-

ɜɨɞɚɯ ɟɝɨ ɤɚɬɭɲɤɢ 0,1⋅Uɧɨɦ ɢ ɧɢɠɟ. 
Ɋɚɫɫчɢɬɚɧ ɞɥɹ ɪɚɛɨɬɵ ɜ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɦ ɪɟɠɢɦɟ ɩɪɢ ɧɨɦɢɧɚɥɶɧɵɯ 
ɧɚɩɪɹɠɟɧɢɹɯ: • 110, 220 ȼ ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ; • 127, 220, 230, 240, 380, 400, 415, 550, 660 ȼ ɩɟɪɟɦɟɧɧɨɝɨ ɬɨɤɚ 
чɚɫɬɨɬɨɣ 50 Ƚɰ. 

ɋɜɨɛɨɞɧɵɟ ɤɨɧɬɚɤɬɵ ɞɨɩɭɫɤɚɸɬ ɪɚɛɨɬɭ ɤɚɤ ɩɪɢ ɩɨɫɬɨɹɧɧɨɦ (ɞɨ 
220 ȼ), ɬɚɤ ɢ ɩɪɢ ɩɟɪɟɦɟɧɧɨɦ (ɞɨ 660 ȼ) ɬɨɤɟ ɩɪɢ ɧɚɩɪɹɠɟɧɢɢ (0,7–

1,2)⋅Uɧɨɦ. ɇɚɝɪɭɡɨчɧɵɣ ɬɨɤ ɜ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɦ ɪɟɠɢɦɟ ɞɨ 4 А. 

ȼɫɩɨɦɨɝɚɬɟɥɶɧɵɟ ɤɨɧɬɚɤɬɵ ɫɢɝɧɚɥɢɡɚɰɢɢ ɚɜɬɨɦɚɬɢчɟɫɤɨɝɨ ɨɬɤɥɸ-

чɟɧɢɹ ɜ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɦ ɪɟɠɢɦɟ ɞɨɩɭɫɤɚɸɬ ɧɚɝɪɭɡɤɭ 2 А ɢ ɪɚɫɫчɢɬɚ-
ɧɵ ɧɚ ɧɚɩɪɹɠɟɧɢɹ ɞɨ 380 ȼ ɩɟɪɟɦɟɧɧɨɝɨ ɬɨɤɚ ɢ ɞɨ 220 ȼ ɩɨɫɬɨɹɧɧɨɝɨ. 

Ⱦɥɹ ɜɵɤɥɸчɚɬɟɥɟɣ ȼА53 41, ȼА53 43 (ɬɨɤɨɨɝɪɚɧɢчɢɜɚɸɳɟɝɨ ɢɫ-
ɩɨɥɧɟɧɢɹ) ɦɚɤɫɢɦɚɥɶɧɵɦɢ ɪɚɫɰɟɩɢɬɟɥɹɦɢ ɬɨɤɚ ɹɜɥɹɸɬɫɹ ɩɨɥɭɩɪɨɜɨɞ-
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ɧɢɤɨɜɵɟ ɢ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɵɟ ɪɚɫɰɟɩɢɬɟɥɢ, ɚ ɞɥɹ ɜɵɤɥɸчɚɬɟɥɟɣ ȼА55 

43 – ɬɨɥɶɤɨ ɩɨɥɭɩɪɨɜɨɞɧɢɤɨɜɵɟ.  
Эɥɟɤɬɪɨɦɚɝɧɢɬɧɵɟ ɪɚɫɰɟɩɢɬɟɥɢ ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɜ ɤɚɠɞɨɦ ɩɨɥɸɫɟ. 

ɇɚɫɬɪɚɢɜɚɸɬɫɹ ɧɚ ɨɩɪɟɞɟɥɟɧɧɭɸ ɭɫɬɚɜɤɭ ɩɨ ɬɨɤɭ ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɪɟɞɩɪɢ-

ɹɬɢɟɦ-ɢɡɝɨɬɨɜɢɬɟɥɟɦ ɢ ɜ ɭɫɥɨɜɢɹɯ ɷɤɫɩɥɭɚɬɚɰɢɢ ɧɟ ɪɟɝɭɥɢɪɭɸɬɫɹ. 
Ɋɚɫɰɟɩɢɬɟɥɶ ɩɨɥɭɩɪɨɜɨɞɧɢɤɨɜɵɣ ɬɢɩɚ ɆɊɌ ɫɨɫɬɨɢɬ ɢɡ ɛɥɨɤɚ 

ɭɩɪɚɜɥɟɧɢɹ ɩɨɥɭɩɪɨɜɨɞɧɢɤɨɜɵɦ ɦɚɤɫɢɦɚɥɶɧɵɦ ɪɚɫɰɟɩɢɬɟɥɟɦ (ȻУɉɊ), 

ɢɡɦɟɪɢɬɟɥɶɧɵɯ ɷɥɟɦɟɧɬɨɜ (ТА1, ТА2, ТА3), ɜɫɬɪɚɢɜɚɟɦɵɯ ɜ ɤɚɠɞɵɣ ɩɨ-
ɥɸɫ ɜɵɤɥɸчɚɬɟɥɹ, ɫɬɚɛɢɥɢɡɚɬɨɪɚ ɬɨɤɚ (ɞɥɹ ɜɵɤɥɸчɚɬɟɥɟɣ ɩɨɫɬɨɹɧɧɨɝɨ 
ɬɨɤɚ) ɢ ɢɫɩɨɥɧɢɬɟɥɶɧɨɝɨ ɷɥɟɤɬɪɨɦɚɝɧɢɬɚ (К1), ɪɢɫ. 2.30. 

Ȼɥɨɤ ɭɩɪɚɜɥɟɧɢɹ ɩɨɥɭɩɪɨɜɨɞɧɢɤɨɜɵɦ ɦɚɤɫɢɦɚɥɶɧɵɦ ɪɚɫɰɟɩɢɬɟɥɟɦ 

ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɫɚɦɨɫɬɨɹɬɟɥɶɧɵɣ ɧɟɫɦɟɧɧɵɣ ɛɥɨɤ, ɜ ɤɨɬɨɪɨɦ ɪɚɡɦɟ-
ɳɟɧɵ ɜɫɟ ɟɝɨ ɷɥɟɦɟɧɬɵ. ɇɚ ɥɢɰɟɜɨɣ ɫɬɨɪɨɧɟ ȻУɉɊ (ɪɢɫ. 2.27–2.29) ɪɚɫɩɨ-
ɥɨɠɟɧɚ ɩɪɨɡɪɚчɧɚɹ ɫɴɟɦɧɚɹ ɤɪɵɲɚ ɫ ɷɥɟɦɟɧɬɚɦɢ ɩɪɨɜɟɪɤɢ ɪɚɛɨɬɨɫɩɨɫɨɛ-
ɧɨɫɬɢ ɜɵɤɥɸчɚɬɟɥɹ ɢ ɜɵɛɨɪɚ ɩɚɪɚɦɟɬɪɨɜ ɜ ɭɫɥɨɜɢɹɯ ɷɤɫɩɥɭɚɬɚɰɢɢ ɜ ɫɨɨɬ-
ɜɟɬɫɬɜɢɢ ɫ ɡɚɳɢɬɧɵɦɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ (ɪɢɫ. 2.31–2.36). 

ɉɢɬɚɧɢɟ ɛɥɨɤɚ ɭɩɪɚɜɥɟɧɢɹ ɭ ɜɵɤɥɸчɚɬɟɥɟɣ ɩɟɪɟɦɟɧɧɨɝɨ ɬɨɤɚ ɨɫɭ-
ɳɟɫɬɜɥɹɟɬɫɹ ɨɬ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɤɚ, ɚ ɭ ɜɵɤɥɸчɚɬɟɥɟɣ ɩɨɫɬɨɹɧɧɨɝɨ 
ɬɨɤɚ – чɟɪɟɡ ɫɬɚɛɢɥɢɡɚɬɨɪɵ ɬɨɤɚ ɧɚɩɪɹɠɟɧɢɟɦ ɨɬ ɝɥɚɜɧɨɣ ɰɟɩɢ ɜɵɤɥɸ-

чɚɬɟɥɹ ɢɥɢ ɨɬ ɩɨɫɬɨɪɨɧɧɟɝɨ ɢɫɬɨчɧɢɤɚ ɩɢɬɚɧɢɹ. 
Треɯɩɨɥɸɫɧые авɬɨɦаɬɢɱеɫɤɢе выɤɥɸɱаɬеɥɢ ɫерɢɢ ВА55 (ɩɪɨɢɡ-

ɜɨɞɢɬɟɥɶ ɈАɈ «Эɥɟɤɬɪɨɚɩɩɚɪɚɬ», ɝ. Кɭɪɫɤ). ȼɵɤɥɸчɚɬɟɥɢ ɢɡɝɨɬɚɜɥɢ-

ɜɚɸɬɫɹ ɫ ɩɨɥɭɩɪɨɜɨɞɧɢɤɨɜɵɦ ɦɚɤɫɢɦɚɥɶɧɵɦ ɪɚɫɰɟɩɢɬɟɥɟɦ ɬɨɤɚ ɧɚ ɛɚɡɟ 
ɦɢɤɪɨɤɨɧɬɪɨɥɥɟɪɚ Atmega 16L. Ɍɟɯɧɢчɟɫɤɢɟ (ɬɚɛɥ. 2.16) ɢ ɡɚɳɢɬɧɵɟ 
(ɪɢɫ. 2.37, 2.38) ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɷɬɢɯ ɚɜɬɨɦɚɬɨɜ ɨɬɥɢчɚɸɬɫɹ ɨɬ ɯɚɪɚɤɬɟ-
ɪɢɫɬɢɤ ɜɵɤɥɸчɚɬɟɥɟɣ ɚɧɚɥɨɝɢчɧɵɯ ɦɨɞɟɥɟɣ ɩɪɨɢɡɜɨɞɫɬɜɚ ɈАɈ «Кɨɧ-

ɬɚɤɬɨɪ», ɝ. ɍɥɶɹɧɨɜɫɤ. 
ɉɨɥɭɩɪɨɜɨɞɧɢɤɨɜɵɣ ɦɚɤɫɢɦɚɥɶɧɵɣ ɪɚɫɰɟɩɢɬɟɥɶ ɬɨɤɚ ɜ ɷɤɫɩɥɭɚɬɚ-

ɰɢɢ ɨɛɟɫɩɟчɢɜɚɟɬ ɧɚɫɬɪɨɣɤɭ ɢ ɪɟɝɭɥɢɪɨɜɤɭ (ɬɚɛɥ. 2.16): • ɭɫɬɚɜɤɢ ɧɨɦɢɧɚɥɶɧɨɝɨ ɬɨɤɚ ɪɚɫɰɟɩɢɬɟɥɹ; • ɬɢɩɚ ɡɚɳɢɬɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ (ɪɢɫ. 2.37, 2.38); • ɭɫɬɚɜɤɢ ɩɨ ɬɨɤɭ ɫɪɚɛɚɬɵɜɚɧɢɹ ɜ ɡɨɧɟ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ; • ɭɫɬɚɜɤɢ ɩɨ ɜɪɟɦɟɧɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɜ ɡɨɧɟ ɩɟɪɟɝɪɭɡɤɢ; • ɭɫɬɚɜɤɢ ɩɨ ɜɪɟɦɟɧɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɜ ɡɨɧɟ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ; • ɭɫɬɚɜɤɢ ɩɨ ɬɨɤɭ ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɪɢ ɨɞɧɨɮɚɡɧɨɦ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵ-

ɤɚɧɢɢ. 

ɇɚɥɢчɢɟ ɜ ɚɜɬɨɦɚɬɢчɟɫɤɢɯ ɜɵɤɥɸчɚɬɟɥɹɯ ȼА55 ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ 
ɫɛɨɪɨчɧɵɯ ɟɞɢɧɢɰ ɢ ɦɟɯɚɧɢɡɦɨɜ ɨɬɪɚɠɟɧɨ ɜ ɫɬɪɭɤɬɭɪɟ ɢɯ ɭɫɥɨɜɧɨɝɨ 
ɨɛɨɡɧɚчɟɧɢɹ (ɪɢɫ. 2.39). 
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Ɋɢɫ. 2.30. Сɯеɦа ɷɥеɤɬрɢɱеɫɤаɹ ɩрɢɧцɢɩɢаɥɶɧаɹ выɤɥɸɱаɬеɥей ɩереɦеɧɧɨɝɨ 
ɬɨɤа: К1 – раɫцеɩɢɬеɥɶ ɧеɡавɢɫɢɦый, ɨɧ ɠе ɢɫɩɨɥɧɢɬеɥɶɧый ɷɥеɤɬрɨɦаɝɧɢɬ 

ȻУɉɊ; ȻɊД – ɛɥɨɤ реɡɢɫɬɨрɨв ɢ ɞɢɨɞɨв (ɭɫɬаɧавɥɢваеɬɫɹ ɬɨɥɶɤɨ ɧа выɤɥɸɱаɬеɥɢ 
ɫ ɧеɡавɢɫɢɦыɦ раɫцеɩɢɬеɥеɦ ɧаɩрɹɠеɧɢɹ) 
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Ɋɢɫ. 2.31. Вреɦɹɬɨɤɨваɹ ɯараɤɬерɢɫɬɢɤа выɤɥɸɱаɬеɥей ɩереɦеɧɧɨɝɨ ɬɨɤа 
ВА53 41 ɢ ВА55 41 ɫ ɛɥɨɤаɦɢ МɊТ1, МɊТ2, ɩреɞеɥы ɨɬɤɥɨɧеɧɢй ɭɫɬавɨɤ ɫɦ. 

ɬаɛɥɢцы 2.13, 2.14 
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Ɋɢɫ. 2.32. Вреɦɹɬɨɤɨваɹ ɯараɤɬерɢɫɬɢɤа выɤɥɸɱаɬеɥей ɩереɦеɧɧɨɝɨ ɬɨɤа 
ВА53 41 ɢ ВА55 41 ɫ ɛɥɨɤɨɦ МɊТ4, ɩреɞеɥы ɨɬɤɥɨɧеɧɢй ɭɫɬавɨɤ ɫɦ. ɬаɛɥɢ-
цы 2.13, 2.15 
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Ɋɢɫ. 2.33. Вреɦɹɬɨɤɨваɹ ɯараɤɬерɢɫɬɢɤа выɤɥɸɱаɬеɥей ɩереɦеɧɧɨɝɨ ɬɨɤа 
ВА53 41 ɢ ВА55 41 ɫ ɡащɢɬɨй ɨɬ ɨɞɧɨɮаɡɧыɯ ɡаɦыɤаɧɢй, ɩреɞеɥы ɨɬɤɥɨɧе-
ɧɢй ɭɫɬавɨɤ ɫɦ. ɬаɛɥɢцɭ 2.14 
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Ɋɢɫ. 2.34. Вреɦɹɬɨɤɨваɹ ɯараɤɬерɢɫɬɢɤа выɤɥɸɱаɬеɥей ɩереɦеɧɧɨɝɨ ɬɨɤа 
ВА53 43 ɢ ВА55 43 ɫ ɛɥɨɤаɦɢ МɊТ1, МɊТ2, ɩреɞеɥы ɨɬɤɥɨɧеɧɢй ɭɫɬавɨɤ ɫɦ. 

ɬаɛɥɢцы 2.13, 2.14 
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Ɋɢɫ. 2.35. Вреɦɹɬɨɤɨваɹ ɯараɤɬерɢɫɬɢɤа выɤɥɸɱаɬеɥей ɩереɦеɧɧɨɝɨ ɬɨɤа 
ВА53 43 ɢ ВА55 43, ɫ ɛɥɨɤɨɦ МɊТ4, ɩреɞеɥы ɨɬɤɥɨɧеɧɢй ɭɫɬавɨɤ ɫɦ. ɬаɛɥɢ-
цы 2.13, 2.15 
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Ɋɢɫ. 2.36. Вреɦɹɬɨɤɨваɹ ɯараɤɬерɢɫɬɢɤа выɤɥɸɱаɬеɥей ɩереɦеɧɧɨɝɨ ɬɨɤа 
ВА53 43 ɢ ВА55 43 ɫ ɡащɢɬɨй ɨɬ ɨɞɧɨɮаɡɧыɯ ɡаɦыɤаɧɢй, ɩреɞеɥы ɨɬɤɥɨɧе-
ɧɢй ɭɫɬавɨɤ ɫɦ. ɬаɛɥɢцɭ 2.14 
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Ɍɚɛɥɢɰɚ 2.16 

Аɜɬɨɦɚɬɢчɟɫɤɢɟ ɜɵɤɥɸчɚɬɟɥɢ ɫɟɪɢɢ ȼА55 

Ɍɢɩ ɜɵɤɥɸчɚɬɟɥɹ 
ɇɚɢɦɟɧɨɜɚɧɢɟ ɩɚɪɚɦɟɬɪɚ 

ȼА55-41 ȼА55-43 

Чɢɫɥɨ ɩɨɥɸɫɨɜ 3 

ɇɨɦɢɧɚɥɶɧɨɟ ɪɚɛɨчɟɟ ɧɚɩɪɹɠɟɧɢɟ ɜ ɰɟɩɢ ɩɟ-
ɪɟɦɟɧɧɨɝɨ ɬɨɤɚ, Uɟ, ȼ 

690 

ɇɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɜɵɤɥɸчɚɬɟɥɹ, Iɩ, А 1000 1600; 2000 

ɍɫɬɚɜɤɢ ɧɨɦɢɧɚɥɶɧɨɝɨ ɬɨɤɚ ɩɨɥɭɩɪɨɜɨɞɧɢ-

ɤɨɜɨɝɨ ɪɚɫɰɟɩɢɬɟɥɹ ɜ ɤɪɚɬɧɨɫɬɢ ɤ ɧɨɦɢɧɚɥɶ-
ɧɨɦɭ ɬɨɤɭ ɜɵɤɥɸчɚɬɟɥɹ 

0,36; 0,4; 0,45; 0,5; 0,56; 0,63; 0,7; 

0,8; 0,9; 1,0 

ɍɫɬɚɜɤɢ ɩɨ ɜɪɟɦɟɧɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɪɢ ɬɨɤɟ 
6⋅IR, tR, ɫ 

2; 4; 8; 16
*1 

2; 4; 8; 12
*2 

ɍɫɬɚɜɤɢ ɩɨ ɬɨɤɭ ɫɪɚɛɚɬɵɜɚɧɢɹ ɜ ɡɨɧɟ ɤɨɪɨɬ-
ɤɨɝɨ ɡɚɦɵɤɚɧɢɹ 1,5; 2; 3; 4; 5; 6; 7; 8; 9; 10 

ɍɫɬɚɜɤɢ ɩɨ ɜɪɟɦɟɧɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɜ ɡɨɧɟ ɫɟ-
ɥɟɤɬɢɜɧɨɫɬɢ, tSD, ɫ 

ɦɝɧ.; 0,1; 0,15; 0,2; 0,25; 0,3; 0,35; 

0,4 

 

55 63 

ɇɨɦɢɧɚɥɶɧɚɹ ɪɚɛɨчɚɹ ɧɚɢɛɨɥɶɲɚɹ ɨɬɤɥɸ-

чɚɸɳɚɹ ɫɩɨɫɨɛɧɨɫɬɶ, IСS, ɢ ɧɨɦɢɧɚɥɶɧɚɹ 
ɩɪɟɞɟɥɶɧɚɹ ɧɚɢɛɨɥɶɲɚɹ ɨɬɤɥɸчɚɸɳɚɹ ɫɩɨ-
ɫɨɛɧɨɫɬɶ, ICU: − ɩɪɢ ɧɚɩɪɹɠɟɧɢɢ 400 ȼ ɢ ɤɨɷɮɮɢɰɢɟɧɬɟ 
ɦɨɳɧɨɫɬɢ 0,2, ɤА − ɩɪɢ ɧɚɩɪɹɠɟɧɢɢ 690 ȼ ɢ ɤɨɷɮɮɢɰɢɟɧɬɟ 
ɦɨɳɧɨɫɬɢ 0,25, ɤА 

33,5 33,5 

*1 – ɞɥɹ ɨɛɪɚɬɧɨɤɜɚɞɪɚɬɢчɧɨɣ ɡɚɜɢɫɢɦɨɫɬɢ ɡɚɳɢɬɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ, ɪɢɫ. 2.37;  

*2 – ɞɥɹ ɨɛɪɚɬɧɨɤɭɛɢчɟɫɤɨɣ ɡɚɜɢɫɢɦɨɫɬɢ ɡɚɳɢɬɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ, ɪɢɫ. 2.38. 

 

Неɡаɜиɫиɦɵɣ раɫцеɩиɬеɥɶ ɨɛɟɫɩɟчɢɜɚɟɬ ɨɬɤɥɸчɟɧɢɟ ɜɵɤɥɸчɚɬɟ-
ɥɹ ɩɪɢ ɩɨɞɚчɟ ɧɚɩɪɹɠɟɧɢɹ ɨɬ 0,7 ɞɨ 1,2 ɧɨɦɢɧɚɥɶɧɨɝɨ ɡɧɚчɟɧɢɹ. Шɤɚɥɚ 
ɧɨɦɢɧɚɥɶɧɵɯ ɧɚɩɪɹɠɟɧɢɣ: 230 ɢ 400 ȼ ɩɟɪɟɦɟɧɧɨɝɨ ɬɨɤɚ чɚɫɬɨɬɨɣ 

50/60 Ƚɰ, 220 ȼ ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ. 
Вɫɩɨɦɨɝаɬеɥɶɧɵе и ɫиɝɧаɥɶɧɵе ɤɨɧɬаɤɬɵ ɪɚɫɫчɢɬɚɧɵ ɧɚ ɪɚɛɨɬɭ 

ɜ ɰɟɩɹɯ ɩɟɪɟɦɟɧɧɨɝɨ ɬɨɤɚ ɧɚɩɪɹɠɟɧɢɟɦ 48, 127, 230, 400 ȼ ɢ ɩɨɫɬɨɹɧɧɨ-
ɝɨ ɬɨɤɚ ɧɚɩɪɹɠɟɧɢɟɦ 24, 110, 220 ȼ. Ɍɨɤ ɧɚɝɪɭɡɤɢ ɡɚɜɢɫɢɬ ɨɬ ɧɚɩɪɹɠɟ-
ɧɢɹ ɢ ɢɡɦɟɧɹɟɬɫɹ ɜ ɩɪɟɞɟɥɚɯ 0,2–4 А. 

Приɧциɩиаɥɶɧɵе ɷɥеɤɬричеɫɤие ɫɯеɦɵ ɜɵɤɥɸчɚɬɟɥɟɣ ȼА55 

ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɪɢɫ. 2.40. 
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Ɋɢɫ. 2.37. Оɛраɬɧɨɤваɞраɬɢɱɧаɹ ɡавɢɫɢɦɨɫɬɶ ɡащɢɬɧыɯ ɯараɤɬерɢɫɬɢɤ 
авɬɨɦаɬɢɱеɫɤɢɯ выɤɥɸɱаɬеɥей ВА55 
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Ɋɢɫ. 2.38. Оɛраɬɧɨɤɭɛɢɱеɫɤаɹ ɡавɢɫɢɦɨɫɬɶ ɡащɢɬɧыɯ ɯараɤɬерɢɫɬɢɤ авɬɨ-
ɦаɬɢɱеɫɤɢɯ выɤɥɸɱаɬеɥей ВА55 
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    ȼА55 — ХХ —  Х      Х    ХХ     Х      Х   —  ХХ ɍХɅ3 

 

Ɍɢɩ ɜɵ-

ɤɥɸчɚɬɟɥɹ 
 

ɇɨɦɢɧɚɥɶɧɵɣ ɬɨɤ: 
41 – 1000 А; 

43 – 1600, 2000 А 

 

Чɢɫɥɨ ɩɨɥɸɫɨɜ: 3 

 

3 – ɫ ɩɨɥɭɩɪɨɜɨɞɧɢɤɨɜɵɦ 

ɦɚɤɫɢɦɚɥɶɧɵɦ ɪɚɫɰɟɩɢɬɟɥɟɦ 

ɬɨɤɚ 
 

Ⱦɨɩɨɥɧɢɬɟɥɶɧɵɟ ɫɛɨɪɨчɧɵɟ ɟɞɢɧɢ-

ɰɵ: ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɚɛɥɢɰɟɣ 2.17 

Кɥɢɦɚɬɢчɟɫɤɨɟ 
ɢɫɩɨɥɧɟɧɢɟ  

ȼɢɞ ɩɪɢɜɨɞɚ ɜ ɫɨчɟɬɚɧɢɢ ɫɨ ɫɩɨɫɨɛɨɦ 

ɭɫɬɚɧɨɜɤɢ: 

1 – ɪɭчɧɨɣ ɩɪɢɜɨɞ, ɫɬɚɰɢɨɧɚɪɧɨɟ ɢɫ-
ɩɨɥɧɟɧɢɟ; 
3 – ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɵɣ ɩɪɨɜɨɞ, ɫɬɚɰɢɨ-
ɧɚɪɧɨɟ ɢɫɩɨɥɧɟɧɢɟ  

Ⱦɨɩɨɥɧɢɬɟɥɶɧɵɟ ɦɟɯɚɧɢɡɦɵ: 

0 – ɨɬɫɭɬɫɬɜɭɟɬ 

ɋɬɟɩɟɧɶ ɡɚɳɢɬɵ: 

IP20 – ɜɵɤɥɸчɚɬɟɥɹ; 
IP00 – ɜɵɜɨɞɨɜ 

 
Ɋɢɫ. 2.39. Сɬрɭɤɬɭра ɭɫɥɨвɧɨɝɨ ɨɛɨɡɧаɱеɧɢɹ выɤɥɸɱаɬеɥей ɫерɢɢ ВА55 

Ɍɚɛɥɢɰɚ 2.17 

ɋɨчɟɬɚɧɢɟ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɫɛɨɪɨчɧɵɯ ɟɞɢɧɢɰ 

Кɨɥɢчɟɫɬɜɨ ɜɫɩɨɦɨɝɚ-
ɬɟɥɶɧɵɯ ɤɨɧɬɚɤɬɨɜ (ɫɜɨ-

ɛɨɞɧɵɯ) 

ɪɚɡɦɵɤɚɸɳɢɯ 

Кɨɥɢчɟɫɬɜɨ ɞɨ-
ɩɨɥɧɢɬɟɥɶɧɵɯ 
ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɯ 
ɤɨɧɬɚɤɬɨɜ (ɫɜɨ-
ɛɨɞɧɵɯ) 

ɇɟɡɚɜɢɫɢɦɵɣ 

ɪɚɫɰɟɩɢɬɟɥɶ 
ɍɫɥɨɜ-
ɧɨɟ 

ɨɛɨɡɧɚ-
чɟɧɢɟ ɡɚɦɵ-

ɤɚɸɳɢɯ 
ɫ ɪɭч-
ɧɵɦ 

ɩɪɢɜɨ-
ɞɨɦ 

ɫ ɷɥɟɤ-
ɬɪɨɦɚɝ-
ɧɢɬɧɵɦ 

ɩɪɢɜɨ-
ɞɨɦ 

ɡɚɦɵ-

ɤɚɸɳɢɯ
ɪɚɡɦɵ-

ɤɚɸɳɢɯ
ȼА55-

41 

ȼА55-

43 

ɋɢɝɧɚ-
ɥɶɧɵɣ 
ɤɨɧɬɚɤɬ,  
ɜɫɩɨɦɨ-
ɝɚɬɟɥɶ-
ɧɵɣ 
ɤɨɧɬɚɤɬ 
ɫɢɝɧɚ-
ɥɢɡɚɰɢɢ 
ɚɜɬɨɦɚ-
ɬɢчɟ-
ɫɤɨɝɨ 
ɨɬɤɥɸ-
чɟɧɢɹ 

00 ⎯ ⎯ ⎯ ⎯ ⎯ ⎯ + ⎯ 

11 2 2 1 2 2 ⎯ + ⎯ 

18 1 2 1 2 2 + + ⎯ 

45 ⎯ ⎯ ⎯ ⎯ ⎯ ⎯ + + 

46 2 2 1 2 2 ⎯ + + 

47 1 2 1 2 2 + + + 

51 2 2 1 ⎯ ⎯ ⎯ + ⎯ 

52 1 2 1 ⎯ ⎯ + + ⎯ 
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Ȼ ɊȽ ȾɆ

ɉȻɆɊɌ

ɋ1

ɋ2

ȻɊȾ

ɆɊɌ
ɚ

1(+)

2( )−

1 2 3 4 56 7 8

2 4 6

ɌА1 ɌА2 ɌА3 К1_
+

1 3 5

 

 

ɛ

1 3 5

2 4 6

К1

ɋ
1

ɋ
2

5
1

5
2

2
4

2
3

2
1

2
2

1
4

1
31
1

1
2

S2.1 S2.2 S1

13

ɋ1

14

ɋ2

11

12 ɤ ȼ1S

Sȼ2

U1

ɚ

S2.3 S2.4

3
1

3
2 3
4

4
2

4
4

4
3

4
1

3
3

 
Ɋɢɫ. 2.40. ɉрɢɧцɢɩɢаɥɶɧые ɷɥеɤɬрɢɱеɫɤɢе ɫɯеɦы выɤɥɸɱаɬеɥей ɫерɢɢ ВА55 

ɛеɡ (а) ɢ ɫ (ɛ) ɞɨɩɨɥɧɢɬеɥɶɧыɦɢ ɫɛɨрɨɱɧыɦɢ еɞɢɧɢцаɦɢ: ȻɊД –ɛɥɨɤ реɡɢɫɬɨрɨв 
ɢ ɞɢɨɞɨв; МɊТ – ɦаɤɫɢɦаɥɶɧый раɫцеɩɢɬеɥɶ ɬɨɤа; ȻȽɊ – ɛɥɨɤ ɝаɫɹщɢɯ реɡɢɫɬɨрɨв; 
ДМ – ɞɢɨɞɧый ɦɨɫɬ; ɉȻМɊТ – ɩɨɥɭɩрɨвɨɞɧɢɤɨвый ɛɥɨɤ ɦаɤɫɢɦаɥɶɧɨɝɨ раɫцеɩɢɬе-
ɥɹ ɬɨɤа; S1 – ɫɢɝɧаɥɶɧый ɤɨɧɬаɤɬ; S2.1–S2.4 – вɫɩɨɦɨɝаɬеɥɶɧые ɤɨɧɬаɤɬы; К1 – 

ɧеɡавɢɫɢɦый раɫцеɩɢɬеɥɶ; ТА – ɬраɧɫɮɨрɦаɬɨр ɬɨɤа; U1 – ɧаɩрɹɠеɧɢе ɩɢɬаɧɢɹ 
ɧеɡавɢɫɢɦɨɝɨ раɫцеɩɢɬеɥɹ; SB1 – ɤɧɨɩɨɱɧый выɤɥɸɱаɬеɥɶ ɷɥеɤɬрɨɦаɝɧɢɬɧɨɝɨ ɩрɢ-
вɨɞа; SB2 – ɤɧɨɩɨɱɧый выɤɥɸɱаɬеɥɶ ɧеɡавɢɫɢɦɨɝɨ раɫцеɩɢɬеɥɹ 
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Авɬɨɦаɬɢɱеɫɤɢе выɤɥɸɱаɬеɥɢ ɫерɢɢ ВА57. Эɥɟɤɬɪɨɧɧɵɦɢ ɪɚɫɰɟ-
ɩɢɬɟɥɹɦɢ ɨɫɧɚɳɚɸɬɫɹ ɜɵɤɥɸчɚɬɟɥɢ ȼА57-35-35 ɢ ȼА57-39-35 ɩɪɨɢɡ-
ɜɨɞɫɬɜɚ ɈАɈ «Ⱦɢɜɧɨɝɨɪɫɤɢɣ ɡɚɜɨɞ ɧɢɡɤɨɜɨɥɶɬɧɵɯ ɚɜɬɨɦɚɬɨɜ». Иɯ ɬɟɯ-
ɧɢчɟɫɤɢɟ ɞɚɧɧɵɟ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 2.18, ɚ ɡɚɳɢɬɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ 

ɧɚ ɪɢɫ. 2.41–2.43. Ȼɨɥɟɟ ɩɨɞɪɨɛɧɚɹ ɢɧɮɨɪɦɚɰɢɹ ɨ ɜɵɤɥɸчɚɬɟɥɹɯ ɞɚɧɧɨɣ 

ɫɟɪɢɢ ɞɚɧɚ ɜ ɪɚɡɞɟɥɟ 2.2. 

Ɍɚɛɥɢɰɚ 2.18 

Хɚɪɚɤɬɟɪɢɫɬɢɤɢ ɷɥɟɤɬɪɨɧɧɵɯ ɪɚɫɰɟɩɢɬɟɥɟɣ ɢ ɤɨɦɦɭɬɚɰɢɨɧɧɵɟ  
ɜɨɡɦɨɠɧɨɫɬɢ ɜɵɤɥɸчɚɬɟɥɟɣ ȼА57-35-35 ɢ ȼА57-39-35 

ɇɨɦɢɧɚɥɶɧɚɹ ɩɪɟɞɟɥɶɧɚɹ 
ɧɚɢɛɨɥɶɲɚɹ ɨɬɤɥɸчɚɸ-

ɳɚɹ ɫɩɨɫɨɛɧɨɫɬɶ (ICU), ɤА

Ɍɢ
ɩ 
ɜɵ
ɤɥ
ɸ
чɚ
ɬɟ
ɥɹ

 

ɇ
ɨɦ
ɢɧ
ɚɥ
ɶɧ
ɵ
ɣ 
ɬɨ
ɤ 
ɜɵ
ɤɥ
ɸ
чɚ
ɬɟ
ɥɹ

, 
А

 

Ɋɟ
ɝɭ
ɥɢ
ɪɭ
ɟɦ
ɵ
ɣ 
ɧɨ
ɦɢ
ɧɚ
ɥɶ
ɧɵ
ɣ 
ɬɨ
ɤ 
ɜɵ

-

ɤɥ
ɸ
чɚ
ɬɟ
ɥɹ

, 
А

 

ȼ
ɪɟ
ɦɹ

 ɫ
ɪɚ
ɛɚ
ɬɵ
ɜɚ
ɧɢ
ɹ 
ɜ 
ɡɨ
ɧɟ

 ɬ
ɨɤ
ɨɜ

 ɩ
ɟɪ
ɟ-

ɝɪ
ɭɡ
ɤɢ

 ɩ
ɪɢ

 6
I ɩ

, 
t  r

, 
ɫ 

ɍ
ɫɬ
ɚɜ
ɤɢ

 ɫ
ɪɚ
ɛɚ
ɬɵ
ɜɚ
ɧɢ
ɹ 
ɜ 
ɡɨ
ɧɟ

 ɬɨ
ɤɨ
ɜ 
КЗ

 ɫ
 

ɨɛ
ɪɚ
ɬɧ
ɨɡ
ɚɜ
ɢɫ
ɢɦ
ɨɣ

 ɜ
ɪɟ
ɦɹ

-ɬ
ɨɤ
ɨɜ
ɨɣ

 ɯ
ɚ-

ɪɚ
ɤɬ
ɟɪ
ɢɫ
ɬɢ
ɤɨ
ɣ 

(I
ɩ2

t=
co

n
st

) 
ɢɥ
ɢ 
ɧɟ
ɡɚ
ɜɢ
ɫɢ

-

ɦɨ
ɣ 
ɡɚ
ɞɟ
ɪɠ
ɤɨ
ɣ 
ɫɪ
ɚɛ
ɚɬ
ɵɜ
ɚɧ
ɢɹ

, 
I s

d
 /I
ɩ 

ȼ
ɪɟ
ɦɹ

 ɫ
ɪɚ
ɛɚ
ɬɵ
ɜɚ
ɧɢ
ɹ 
ɜ 
ɡɨ
ɧɟ

 ɬ
ɨɤ
ɨɜ

 ɤ
ɨ-

ɪɨ
ɬɤ
ɨɝ
ɨ 
ɡɚ
ɦɵ
ɤɚ
ɧɢ
ɹ,

 t
sd

*
1
, 
ɫ 

ɍ
ɫɬ
ɚɜ
ɤɢ

 ɫ
ɪɚ
ɛɚ
ɬɵ
ɜɚ
ɧɢ
ɹ 
ɜ 
ɡɨ
ɧɟ

 ɬ
ɨɤ
ɨɜ

 К
З 

ɫ 
ɦɝ
ɧɨ
ɜɟ
ɧɧ
ɵ
ɦ 
ɫɪ
ɚɛ
ɚɬ
ɵ
ɜɧ
ɢɟ
ɦ,

 I
i 
/I
ɩ *

2
 

380 ȼ cosϕ 660 ȼ cosϕ

100 

40; 50; 55; 60; 
65; 70; 75; 80; 
85; 87,5; 90; 

92,5; 95; 97,5; 
100 

160 

64; 80; 88; 96; 
104; 112; 120; 
128; 136; 140; 
144; 148; 152; 

156; 160 

ȼ
А

5
7

-3
5

-3
5

 

250 

100; 125; 137,5; 
150; 162,5; 175; 

187,5; 200; 
212,5; 218,75; 
225; 231,25; 
237,5; 250 

3; 6; 

12; 

18 

1; 2; 3; 4; 

6; 8; 10 

0,05; 

0,1; 

0,25; 

0,5 

1,5; 

2; 4; 

6; 8; 

10; 

12 

20 0,25 9 0,3 

320 
160; 200; 225; 
250; 285; 320 

ȼ
А

5
7

-3
9

-3
5

 

630 
320; 360; 400; 
450; 500; 630 

0,5; 

1; 2; 

4; 8; 

12 

1,5; 2; 3; 5; 

7; 10 

0; 

0,1; 

0,2; 

0,3; 

0,4 

⎯ 20 0,25 9 0,3 

*1 – ɜɪɟɦɹ ɫɪɚɛɚɬɵɜɚɧɢɹ ɜ ɡɨɧɟ ɬɨɤɨɜ КЗ ɩɪɢ Iɩ
2
t=const ɧɨɪɦɢɪɭɸɬɫɹ ɩɪɢ 7Iɩ; 

*2 – ɭɫɬɚɜɤɚ ɨɩɪɟɞɟɥɹɟɬ ɡɧɚчɟɧɢɟ ɩɪɟɞɟɥɶɧɨɝɨ ɬɨɤɚ ɫɟɥɟɤɬɢɜɧɨɫɬɢ 
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Ɋɢɫ. 2.41. Вреɦɹɬɨɤɨвые ɯараɤɬерɢɫɬɢɤɢ выɤɥɸɱаɬеɥей ВА57-35-35 ɫ I
2⋅t 

OFF: Iɩ – ɧɨɦɢɧаɥɶɧый ɬɨɤ выɤɥɸɱаɬеɥɹ; Isd – ɬɨɤ ɫраɛаɬываɧɢɹ в ɡɨɧе ɬɨɤɨв ɤɨ-
рɨɬɤɨɝɨ ɡаɦыɤаɧɢɹ ɫ ɨɛраɬɧɨɡавɢɫɢɦɨй вреɦɹɬɨɤɨвɨй ɯараɤɬерɢɫɬɢɤɨй (Iɩ

2
t=const) 

ɢɥɢ ɧеɡавɢɫɢɦɨй ɡаɞерɠɤɨй ɫраɛаɬываɧɢɹ; Ii – ɬɨɤ ɫраɛаɬываɧɢɹ в ɡɨɧе ɬɨɤɨв ɤɨ-
рɨɬɤɨɝɨ ɡаɦыɤаɧɢɹ ɫ ɦɝɧɨвеɧɧыɦ ɫраɛаɬываɧɢеɦ; tr – вреɦɹ ɫраɛаɬываɧɢɹ в ɡɨɧе ɬɨ-
ɤɨв ɩереɝрɭɡɤɢ ɩрɢ 6Iɩ; tsd – вреɦɹ ɫраɛаɬываɧɢɹ в ɡɨɧе ɬɨɤɨв ɤɨрɨɬɤɨɝɨ ɡаɦыɤаɧɢɹ 
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Ɋɢɫ. 2.42. Вреɦɹɬɨɤɨвые ɯараɤɬерɢɫɬɢɤɢ выɤɥɸɱаɬеɥей ВА57-35-35 ɫ I
2⋅t 

ON: Iɩ – ɧɨɦɢɧаɥɶɧый ɬɨɤ выɤɥɸɱаɬеɥɹ; Isd – ɬɨɤ ɫраɛаɬываɧɢɹ в ɡɨɧе ɬɨɤɨв ɤɨрɨɬ-

ɤɨɝɨ ɡаɦыɤаɧɢɹ ɫ ɨɛраɬɧɨɡавɢɫɢɦɨй вреɦɹɬɨɤɨвɨй ɯараɤɬерɢɫɬɢɤɨй (Iɩ2t=const) ɢɥɢ 
ɧеɡавɢɫɢɦɨй ɡаɞерɠɤɨй ɫраɛаɬываɧɢɹ; Ii – ɬɨɤ ɫраɛаɬываɧɢɹ в ɡɨɧе ɬɨɤɨв ɤɨрɨɬɤɨɝɨ 
ɡаɦыɤаɧɢɹ ɫ ɦɝɧɨвеɧɧыɦ ɫраɛаɬываɧɢеɦ; tr – вреɦɹ ɫраɛаɬываɧɢɹ в ɡɨɧе ɬɨɤɨв ɩере-
ɝрɭɡɤɢ ɩрɢ 6Iɩ; tsd – вреɦɹ ɫраɛаɬываɧɢɹ в ɡɨɧе ɬɨɤɨв ɤɨрɨɬɤɨɝɨ ɡаɦыɤаɧɢɹ 
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Ɋɢɫ. 2.43. Вреɦɹɬɨɤɨвые ɯараɤɬерɢɫɬɢɤɢ выɤɥɸɱаɬеɥей ВА57-39-35: Iɩ – ɧɨ-
ɦɢɧаɥɶɧый ɬɨɤ выɤɥɸɱаɬеɥɹ; Isd – ɬɨɤ ɫраɛаɬываɧɢɹ в ɡɨɧе ɬɨɤɨв ɤɨрɨɬɤɨɝɨ ɡаɦыɤа-
ɧɢɹ ɫ ɨɛраɬɧɨɡавɢɫɢɦɨй вреɦɹɬɨɤɨвɨй ɯараɤɬерɢɫɬɢɤɨй (Iɩ2t=const) ɢɥɢ ɧеɡавɢɫɢɦɨй 
ɡаɞерɠɤɨй ɫраɛаɬываɧɢɹ; tr – вреɦɹ ɫраɛаɬываɧɢɹ в ɡɨɧе ɬɨɤɨв ɩереɝрɭɡɤɢ ɩрɢ 6Iɩ; 

 tsd – вреɦɹ ɫраɛаɬываɧɢɹ в ɡɨɧе ɬɨɤɨв ɤɨрɨɬɤɨɝɨ ɡаɦыɤаɧɢɹ 
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Авɬɨɦаɬɢɱеɫɤɢе выɤɥɸɱаɬеɥɢ ɫерɢй ВА53, ВА54, ВА55 ɢ ВА75 ɫ 
ɩɨɥɭɩрɨвɨɞɧɢɤɨвыɦ раɫцеɩɢɬеɥеɦ (реɥе ȻɉɊ). Иɯ ɬɟɯɧɢчɟɫɤɢɟ ɯɚɪɚɤɬɟ-
ɪɢɫɬɢɤɢ ɞɚɧɵ ɜ ɬɚɛɥɢɰɟ 2.19. Хɚɪɚɤɬɟɪɢɫɬɢɤɚ ɡɚɳɢɬɵ – ɨɝɪɚɧɢчɟɧɧɨ ɡɚ-
ɜɢɫɢɦɚɹ, ɚ ɞɥɹ ɫɟɥɟɤɬɢɜɧɵɯ ɜɵɤɥɸчɚɬɟɥɟɣ − ɬɪɟɯɫɬɭɩɟɧчɚɬɚɹ. 

Ɉɛɨɛɳɟɧɧɚɹ ɡɚɳɢɬɧɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɜɵɤɥɸчɚɬɟɥɟɣ ɩɟɪɟɦɟɧɧɨɝɨ 
ɬɨɤɚ ɩɪɢɜɟɞɟɧɚ ɧɚ ɪɢɫ. 2.44. Ɋɟɥɟ ȻɉɊ ɞɨɩɭɫɤɚɟɬ ɫɬɭɩɟɧчɚɬɭɸ ɪɟɝɭɥɢ-

ɪɨɜɤɭ: 

 

Ɋɢɫ. 2.44. Защɢɬɧые ɯараɤɬерɢɫɬɢɤɢ выɤɥɸɱаɬеɥей ɩереɦеɧɧɨɝɨ ɬɨɤа ɫерɢй 
ВА53, ВА54, ВА55, ВА75 ɫ ɩɨɥɭɩрɨвɨɞɧɢɤɨвыɦ раɫцеɩɢɬеɥеɦ.  

ɇаɥɢɱɢе реɝɭɥɢрɨвɤɢ в ɬɨɱɤаɯ Ƚ, Д, К, Ʌ, М ɡавɢɫɢɬ ɨɬ ɬɢɩа ɢ ɧɨɦɢɧаɥɶɧɨɝɨ ɬɨɤа 
выɤɥɸɱаɬеɥɹ • ɧɨɦɢɧɚɥɶɧɨɝɨ ɬɨɤɚ ɪɚɫɰɟɩɢɬɟɥɹ Iɧ. ɪɚɫɰ (ɬɨɤ ɫɪɚɛɚɬɵɜɚɧɢɹ ɡɚɳɢɬɵ 

ɨɬ ɩɟɪɟɝɪɭɡɤɢ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɬɨɤɭ 1,25⋅Iɧ. ɪɚɫɰ); • ɬɨɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ ɨɬɫɟчɤɢ Iɫ.ɨ (ɬɨчɤɢ А, Ȼ, В, Ƚ, Д); • ɜɪɟɦɟɧɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɡɚɳɢɬɵ ɨɬ ɩɟɪɟɝɪɭɡɤɢ tɫ.ɩ ɩɪɢ ɬɨɤɟ 6⋅Iɧ. ɪɚɫɰ 

(ɬɨчɤɢ Е, ɀ, И); 

Ɇ
Ʌ
К

ȾȽȼȻА

И

2 3 4 5 10 20 I I/

ɀ

Е

t, ɫ
500

100

50

10

5

1

0,5

0,05

0,01
1,251

0,1

ɪɚɫɰ. ɧɨɦ 
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Ɍɚɛɥɢɰɚ 2.19 

ȼɵɤɥɸчɚɬɟɥɢ ɬɢɩɚ ȼА53, ȼА54, ȼА55, ȼА75 ɩɟɪɟɦɟɧɧɨɝɨ ɬɨɤɚ ɧɚ ɧɚɩɪɹɠɟɧɢɟ ɞɨ 660 ȼ 

Ɋɟɝɭɥɢɪɭɟɦɵɟ ɭɫɬɚɜɤɢ ɩɨɥɭɩɪɨɜɨɞɧɢɤɨɜɨɝɨ 
ɪɚɫɰɟɩɢɬɟɥɹ 

Ɍɢɩ  

ɇɨɦɢ-

ɧɚɥɶɧɵɣ 

ɬɨɤ ɜɵ-

ɤɥɸчɚɬɟɥɹ 
Iɧ. ɜ, А ɜɧ.

ɪɚɫɰɧ.

I

I
 

ɪɚɫɰɧ.

ɨɫ.

I

I
 tɫ. ɨ, ɫ 

tɫ. ɩ, ɫ, ɩɪɢ 

ɬɨɤɟ 
6Iɧ. ɪɚɫɰ 

ɪɚɫɰɧ.

ɩɫ.

I

I
 ɪɚɫɰɧ.

ɡɫ.

I

I
 ɩɪɢ 

ɨɞɧɨɮɚɡ-
ɧɵɯ КЗ 

Ɍɨɤ ɫɪɚɛɚ-
ɬɵɜɚɧɢɹ 
ɩɟɪɜɨɣ 

ɫɬɭɩɟɧɢ 

ɡɚɳɢɬɵ 

Iɫ. ɦɝɧ, ɤА 

ɉКɋ* ɜ 
ɰɟɩɢ 

380 ȼ, 

ɤА 

ɈɉКɋ* 

ɜ ɰɟɩɢ 

380 ȼ, 

ɤА 

ȼА53−37 
160; 250; 

400 
47,5 53 

ȼА53−39 160; 250; 

400; 630 

2; 3; 5; 7; 

10** 
55 60 

ȼА53−41*** 1000 135 140 

ȼА53−43 1600 
2; 3; 5; 7**

135 140 

ȼА54−37 
160; 250; 

400 
87 ⎯ 

ȼА54−39 
400; 500; 

630 

2; 3; 5; 7; 

10** 
100 ⎯ 

ȼА54−41 1000 2; 3; 5; 7**

⎯ ⎯ 

150 160 

ȼА55−37 
160; 250; 

400 
20 32,5 38 

ȼА55−39 
160; 250; 

400; 630 

0,63; 0,8; 

1,0 

2; 3; 5; 7; 

10 

0,1; 0,2; 

0,3 

4; 8; 16 

1,25 0,5÷1 

25 47,5 53 

8
4
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Ɋɟɝɭɥɢɪɭɟɦɵɟ ɭɫɬɚɜɤɢ ɩɨɥɭɩɪɨɜɨɞɧɢɤɨɜɨɝɨ 
ɪɚɫɰɟɩɢɬɟɥɹ 

Ɍɢɩ  

ɇɨɦɢ-

ɧɚɥɶɧɵɣ 

ɬɨɤ ɜɵ-

ɤɥɸчɚɬɟ-
ɥɹ Iɧ. ɜ, А ɜɧ.

ɪɚɫɰɧ.

I

I
 

ɪɚɫɰɧ.

ɨɫ.

I

I
 tɫ. ɨ, ɫ 

tɫ. ɩ, ɫ, ɩɪɢ 

ɬɨɤɟ 
6Iɧ. ɪɚɫɰ 

ɪɚɫɰɧ.

ɩɫ.

I

I
 

Ɉɤɨɧчɚɧɢɟ ɬɚɛɥɢɰɵ 2.19 

ɪɚɫɰɧ.

ɡɫ.

I

I
 ɩɪɢ 

ɨɞɧɨɮɚɡ-
ɧɵɯ КЗ 

Ɍɨɤ ɫɪɚɛɚ-
ɬɵɜɚɧɢɹ 
ɩɟɪɜɨɣ 

ɫɬɭɩɟɧɢ 

ɡɚɳɢɬɵ 

Iɫ. ɦɝɧ, ɤА 

ɉКɋ* ɜ 
ɰɟɩɢ 

380 ȼ, ɤА

ɈɉКɋ* 

ɜ ɰɟɩɢ 

380 ȼ, 

ɤА 

ȼА55−41*** 1000 25 55 60 

ȼА55−43 1600 31 80 85 

ȼА75−45 2500 36 60 65 

2500 

2; 3; 5; 7 

36 ȼА75−47 

4000 

0,63; 0,8; 

1,0 

2; 3; 5 

0,1; 0,2; 

0,3 
4; 8; 16 1,25 0,5−1 

45 
70 75 

*** ȼА53−41 – ɬɨɤɨɨɝɪɚɧɢчɢɜɚɸɳɢɟ ɫ ɩɨɥɭɩɪɨɜɨɞɧɢɤɨɜɵɦɢ ɢ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɵɦɢ ɦɚɤɫɢɦɚɥɶɧɵɦɢ ɪɚɫɰɟɩɢɬɟɥɹɦɢ ɬɨɤɚ ɞɥɹ ɡɚɳɢ-

ɬɵ ɜ ɡɨɧɟ ɬɨɤɨɜ ɩɟɪɟɝɪɭɡɤɢ ɢ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ (ɬɚɛɥ. 2.20; ɪɢɫ. 2.45–2.47); ȼА55−41 – ɫ ɩɨɥɭɩɪɨɜɨɞɧɢɤɨɜɵɦɢ ɦɚɤɫɢɦɚɥɶɧɵɦɢ 

ɪɚɫɰɟɩɢɬɟɥɹɦɢ ɬɨɤɚ ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ ɞɥɹ ɡɚɳɢɬɵ ɜ ɡɨɧɟ ɬɨɤɨɜ ɩɟɪɟɝɪɭɡɤɢ ɢ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ (ɬɚɛɥ. 2.20; ɪɢɫ. 2.48–2.50). 

** Ɍɨɤ ɫɪɚɛɚɬɵɜɚɧɢɹ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɨɝɨ ɪɚɫɰɟɩɢɬɟɥɹ ɪɚɜɟɧ 120% ɧɚɢɛɨɥɶɲɟɣ ɭɫɬɚɜɤɢ ɨɬɫɟчɤɢ ɩɨɥɭɩɪɨɜɨɞɧɢɤɨɜɨɝɨ ɪɚɫɰɟɩɢɬɟɥɹ. 

  * ɉКɋ – ɩɪɟɞɟɥɶɧɚɹ ɤɨɦɦɭɬɚɰɢɨɧɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɜɵɤɥɸчɚɬɟɥɹ; ɈɉКɋ – ɨɞɧɨɪɚɡɨɜɚɹ ɉКɋ; ɩɪɢɜɟɞɟɧɨ ɞɟɣɫɬɜɭɸɳɟɟ ɡɧɚчɟ-
ɧɢɟ ɬɨɤɚ. 

 

 

8
5
 



• ɜɪɟɦɹ ɫɪɚɛɚɬɵɜɚɧɢɹ ɨɬɫɟчɤɢ tɫ.ɨ (ɬɨчɤɢ К, Ʌ, М) ɞɥɹ ɫɟɥɟɤɬɢɜɧɵɯ 
ɜɵɤɥɸчɚɬɟɥɟɣ. 

ɇɚчɚɥɨ ɡɨɧɵ ɬɨɤɨɜ ɦɝɧɨɜɟɧɧɨɝɨ ɫɪɚɛɚɬɵɜɚɧɢɹ ɧɚ ɪɢɫ. 2.44 ɩɨɤɚɡɚ-
ɧɨ ɭɫɥɨɜɧɨ, ɡɧɚчɟɧɢɟ ɬɨɤɚ ɦɝɧɨɜɟɧɧɨɝɨ ɫɪɚɛɚɬɵɜɚɧɢɹ Iɫ. ɦɝɧ ɡɚɜɢɫɢɬ ɨɬ 
ɧɨɦɢɧɚɥɶɧɨɝɨ ɬɨɤɚ ɜɵɤɥɸчɚɬɟɥɹ. Шɬɪɢɯɨɜɨɣ ɥɢɧɢɟɣ ɨɛɨɡɧɚчɟɧɚ ɯɚɪɚɤ-
ɬɟɪɢɫɬɢɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ ɨɬɫɟчɤɢ ɧɟɫɟɥɟɤɬɢɜɧɵɯ ɜɵɤɥɸчɚɬɟɥɟɣ. 

Ɍɚɛɥɢɰɚ 2.20 

Ɍɟɯɧɢчɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɜɵɤɥɸчɚɬɟɥɟɣ ɩɟɪɟɦɟɧɧɨɝɨ ɬɨɤɚ ȼА53–41 

ɢ ȼА55–41  

Ɍɢɩ ɜɵɤɥɸчɚɬɟɥɹ ȼА53–41 ȼА55–41 

ȼɢɞ ɡɚɳɢɬɵ 
ɬɨɤɨɨɝɪɚɧɢ-
чɢɜɚɸɳɢɣ 

ɫɟɥɟɤɬɢɜ-
ɧɵɣ 

ɇɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɨɝɨ ɦɚɤɫɢɦɚɥɶɧɨ-
ɝɨ ɪɚɫɰɟɩɢɬɟɥɹ, А 

250, 
400, 
600 

1000 ⎯ 

ɇɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɩɨɥɭɩɪɨɜɨɞɧɢɤɨɜɨɝɨ ɦɚɤɫɢɦɚɥɶ-
ɧɨɝɨ ɪɚɫɰɟɩɢɬɟɥɹ, А 

630, 800, 1000 
630, 
800 

1000

ɇɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ, ȼ ɞɨ 660 ɞɨ 660 

Чɚɫɬɨɬɚ ɩɟɪɟɦɟɧɧɨɝɨ ɬɨɤɚ, Ƚɰ 50 ɢ 60 50 ɢ 60 

Чɢɫɥɨ ɩɨɥɸɫɨɜ 3 3 

ɍɫɬɚɜɤɚ ɩɨ ɬɨɤɭ ɫɪɚɛɚɬɵɜɚɧɢɹ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɨɝɨ 
ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɪɚɫɰɟɩɢɬɟɥɹ ɬɨɤɚ, ɤɪɚɬɧɚɹ Iɧɨɦ 

10 ⎯ 

ɜ ɡɨɧɟ ɬɨɤɨɜ 
ɤɨɪɨɬɤɨɝɨ ɡɚ-
ɦɵɤɚɧɢɹ  

2, 3, 5, 7, 
10 

2, 
3, 
5, 
7 

2, 3, 5, 
7, 10 

2, 
3, 
5, 
7 

ɜ ɡɨɧɟ ɬɨɤɨɜ 
ɩɟɪɟɝɪɭɡɤɢ 

1,25 1,25 
ɩɨ ɬɨɤɭ ɫɪɚɛɚ-
ɬɵɜɚɧɢɹ, ɤɪɚɬ-
ɧɵɟ Iɧ. ɪɚɫɰ 

ɜ ɡɨɧɟ ɨɞɧɨ-
ɮɚɡɧɨɝɨ ɤɨɪɨɬ-
ɤɨɝɨ ɡɚɦɵɤɚ-
ɧɢɹ 

⎯ 1 1 

ɜ ɡɨɧɟ ɬɨɤɨɜ 
ɩɟɪɟɝɪɭɡɤɢ 

4, 8, 16 4, 8, 16 

ɍɫɬɚɜɤɢ ɩɨɥɭɩɪɨ-
ɜɨɞɧɢɤɨɜɨɝɨ ɦɚɤ-
ɫɢɦɚɥɶɧɨɝɨ ɪɚɫɰɟ-
ɩɢɬɟɥɹ 

ɩɨ ɜɪɟɦɟɧɢ ɫɪɚ-
ɛɚɬɵɜɚɧɢɹ, ɫ ɜ ɡɨɧɟ ɬɨɤɨɜ 

ɤɨɪɨɬɤɨɝɨ ɡɚ-
ɦɵɤɚɧɢɹ 

⎯ 0,1; 0,2; 0,3 

ȼɟɪɯɧɹɹ ɝɪɚɧɢɰɚ ɡɨɧɵ ɫɟɥɟɤɬɢɜɧɨɫɬɢ, ɤА (ɞɟɣɫɬ-
ɜɭɸɳɟɟ ɡɧɚчɟɧɢɟ  ⎯ 25 

380 ȼ 135 55 ɉɪɟɞɟɥɶɧɚɹ ɤɨɦɦɭɬɚɰɢɨɧɧɚɹ ɫɩɨ-
ɫɨɛɧɨɫɬɶ, ɤА (ɞɟɣɫɬɜɭɸɳɟɟ ɡɧɚчɟ-
ɧɢɟ) ɩɪɢ ɧɚɩɪɹɠɟɧɢɢ 660 ȼ 33,5 33,5 
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t, ɫ 

400

200

100

60
40

20

10

6,0
4,0

2,0

1,0

0,6
0,4

0,2

0,1

0,06
0,04

0,02

0,01
1,25 2 3 4 5 6 8 10 20 30 40 5060 80 100 I I / ɧ. ɪɚɫɰ
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4ɫ (6 )Iɧ. ɪɚɫɰ

380 ȼ

 

Ɋɢɫ. 2.45. Вреɦɹɬɨɤɨваɹ ɯараɤɬерɢɫɬɢɤа авɬɨɦаɬɢɱеɫɤɢɯ выɤɥɸɱаɬеɥей 
ВА53-41 ɫ ɧɨɦɢɧаɥɶɧыɦ ɬɨɤɨɦ ɩɨɥɭɩрɨвɨɞɧɢɤɨвɨɝɨ раɫцеɩɢɬеɥɹ 630 А 
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4ɫ (6 )Iɧ. ɪɚɫɰ

380 ȼ

 

Ɋɢɫ. 2.46. Вреɦɹɬɨɤɨваɹ ɯараɤɬерɢɫɬɢɤа авɬɨɦаɬɢɱеɫɤɢɯ выɤɥɸɱаɬеɥей 
ВА53-41 ɫ ɧɨɦɢɧаɥɶɧыɦ ɬɨɤɨɦ ɩɨɥɭɩрɨвɨɞɧɢɤɨвɨɝɨ раɫцеɩɢɬеɥɹ 800 А 

 88



 

 

 

 
t, ɫ 
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4ɫ (6 )Iɧ. ɪɚɫɰ

380 ȼ

 

Ɋɢɫ. 2.47. Вреɦɹɬɨɤɨваɹ ɯараɤɬерɢɫɬɢɤа авɬɨɦаɬɢɱеɫɤɢɯ выɤɥɸɱаɬеɥей 
ВА53-41 ɫ ɧɨɦɢɧаɥɶɧыɦ ɬɨɤɨɦ ɩɨɥɭɩрɨвɨɞɧɢɤɨвɨɝɨ раɫцеɩɢɬеɥɹ 1000 А 
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4ɫ (6 )Iɧ. ɪɚɫɰ

0,3 ɫ

0,2 ɫ

0,1 ɫ

 

Ɋɢɫ. 2.48. Вреɦɹɬɨɤɨваɹ ɯараɤɬерɢɫɬɢɤа авɬɨɦаɬɢɱеɫɤɢɯ выɤɥɸɱаɬеɥей 
ВА55-41 ɫ ɧɨɦɢɧаɥɶɧыɦ ɬɨɤɨɦ ɩɨɥɭɩрɨвɨɞɧɢɤɨвɨɝɨ раɫцеɩɢɬеɥɹ 630 А 
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t, ɫ 

400
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0,2 ɫ

0,1 ɫ

 

Ɋɢɫ. 2.49. Вреɦɹɬɨɤɨваɹ ɯараɤɬерɢɫɬɢɤа авɬɨɦаɬɢɱеɫɤɢɯ выɤɥɸɱаɬеɥей 
ВА55-41 ɫ ɧɨɦɢɧаɥɶɧыɦ ɬɨɤɨɦ ɩɨɥɭɩрɨвɨɞɧɢɤɨвɨɝɨ раɫцеɩɢɬеɥɹ 800 А 
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0,3 ɫ
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Ɋɢɫ. 2.50. Вреɦɹɬɨɤɨваɹ ɯараɤɬерɢɫɬɢɤа авɬɨɦаɬɢɱеɫɤɢɯ выɤɥɸɱаɬеɥей 
ВА55-41 ɫ ɧɨɦɢɧаɥɶɧыɦ ɬɨɤɨɦ ɩɨɥɭɩрɨвɨɞɧɢɤɨвɨɝɨ раɫцеɩɢɬеɥɹ 1000 А 

Ɋɟɥɟ ȻɉɊ ɧɟ ɪɟɚɝɢɪɭɟɬ ɧɚ ɚɩɟɪɢɨɞɢчɟɫɤɭɸ ɫɨɫɬɚɜɥɹɸɳɭɸ ɩɭɫɤɨ-
ɜɵɯ ɬɨɤɨɜ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɟɣ ɜ ɬɟчɟɧɢɟ ɨɞɧɨɝɨ ɩɟɪɢɨɞɚ. Кɨɷɮɮɢɰɢɟɧɬ 
ɜɨɡɜɪɚɬɚ ɪɟɥɟ 0,97–0,98. Ɋɚɡɛɪɨɫ ɬɨɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ ɫ ɭчɟɬɨɦ ɜɫɟɯ 
ɜɥɢɹɸɳɢɯ ɮɚɤɬɨɪɨɜ ɫɨɫɬɚɜɥɹɟɬ: • ±30% ɞɥɹ Iɫ.ɨ; • ±20% ɞɥɹ Iɫ.ɩ. 

Ɋɚɡɛɪɨɫ ɬɨɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɟɪɜɨɣ ɫɬɭɩɟɧɢ ɡɚɳɢɬɵ Iɫ. ɦɝɧ ɞɨɩɭɫɤɚ-
ɟɬɫɹ ɬɨɥɶɤɨ ɜ ɫɬɨɪɨɧɭ ɟɝɨ ɭɜɟɥɢчɟɧɢɹ. Ɋɚɡɛɪɨɫ ɜɪɟɦɟɧɢ ɫɪɚɛɚɬɵɜɚɧɢɹ 
ɫɟɥɟɤɬɢɜɧɵɯ ɜɵɤɥɸчɚɬɟɥɟɣ ɩɪɢ КЗ ɫɨɫɬɚɜɥɹɟɬ ±0,02 ɫ. Ⱦɥɢɬɟɥɶɧɨɫɬɶ 
ɩɪɨɬɟɤɚɧɢɹ ɬɨɤɚ КЗ, ɩɪɢ ɤɨɬɨɪɨɣ ɟɳɟ ɧɟ ɫɪɚɛɚɬɵɜɚɟɬ ɫɟɥɟɤɬɢɜɧɚɹ ɨɬ-
ɫɟчɤɚ, ɫɨɫɬɚɜɥɹɟɬ ɩɪɢ ɭɫɬɚɜɤɚɯ ɩɨ ɲɤɚɥɟ 0,1; 0,2; 0,3 ɫ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ 
0,05; 0,15 ɢ 0,25 ɫ. 
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Иɫɬɨчɧɢɤɨɦ ɨɩɟɪɚɬɢɜɧɨɝɨ ɬɨɤɚ ɩɨɥɭɩɪɨɜɨɞɧɢɤɨɜɨɝɨ ɪɟɥɟ, ɨɛɟɫɩɟ-
чɢɜɚɸɳɢɦ ɨɬɤɥɸчɟɧɢɟ ɜɵɤɥɸчɚɬɟɥɹ ɩɪɢ КЗ, ɹɜɥɹɸɬɫɹ ɜɫɬɪɨɟɧɧɵɟ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ ɬɨɤɚ. 

ɉɨ ɡɚɤɚɡɭ ɪɟɥɟ ȻɉɊ ɦɨɠɟɬ ɛɵɬɶ ɜɵɩɨɥɧɟɧɨ ɛɟɡ ɡɚɳɢɬɵ ɨɬ ɩɟɪɟ-
ɝɪɭɡɤɢ, ɚ ɬɚɤɠɟ ɫ ɡɚɳɢɬɨɣ ɨɬ ɨɞɧɨɮɚɡɧɵɯ КЗ, ɫɪɚɛɚɬɵɜɚɸɳɟɣ ɩɪɢ ɬɨɤɟ 
ɨɞɧɨɮɚɡɧɨɝɨ КЗ ɧɟ ɦɟɧɟɟ 0,5⋅Iɧ. ɪɚɫɰ ɢ ɧɟ ɛɨɥɟɟ Iɧ. ɪɚɫɰ (ɬɨɤ ɫɪɚɛɚɬɵɜɚɧɢɹ 
ɧɟ ɪɟɝɭɥɢɪɭɟɬɫɹ), ɫ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ – ɞɥɹ ɫɟɥɟɤɬɢɜ-
ɧɵɯ ɢ ɛɟɡ ɜɵɞɟɪɠɤɢ ɜɪɟɦɟɧɢ – ɞɥɹ ɧɟɫɟɥɟɤɬɢɜɧɵɯ ɜɵɤɥɸчɚɬɟɥɟɣ. Хɚ-
ɪɚɤɬɟɪɢɫɬɢɤɚ ɡɚɳɢɬɵ ɨɬ ɨɞɧɨɮɚɡɧɵɯ КЗ ɨɝɪɚɧɢчɟɧɧɨ ɡɚɜɢɫɢɬ ɨɬ ɬɨɤɚ 
(ɪɢɫ. 2.51). 
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Ɋɢɫ. 2.51. Хараɤɬерɢɫɬɢɤа ɡащɢɬы ɨɬ ɨɞɧɨɮаɡɧыɯ КЗ выɤɥɸɱаɬеɥей ɫ ɩɨ-
ɥɭɩрɨвɨɞɧɢɤɨвыɦ раɫцеɩɢɬеɥеɦ: ɫеɥеɤɬɢвɧыɯ ВА55 ɢ ВА75 ɫ ɭɫɬавɤаɦɢ вреɦеɧɢ 
ɫраɛаɬываɧɢɹ ɨɬɫеɱɤɢ 0,3 ɫ (ɤрɢваɹ 1); 0,2 ɫ (ɤрɢваɹ 2); 0,1 ɫ (ɤрɢваɹ 3) ɢ ɧеɫеɥеɤ-
ɬɢвɧыɯ ВА53, ВА54 (ɤрɢваɹ 4) 

Авɬɨɦаɬɢɱеɫɤɢе выɤɥɸɱаɬеɥɢ ɫерɢй ВА83 ɢ ВА85 (ɬɚɛɥ. ɉ1.1 ɢ 

ɬɚɛɥ. 2.21) ɩɪɟɞɧɚɡɧɚчɟɧɵ ɞɥɹ ɷɤɫɩɥɭɚɬɚɰɢɢ ɜ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɤɚɯ, ɚ 
ɬɚɤɠɟ ɞɨɩɭɫɤɚɟɬɫɹ ɢɫɩɨɥɶɡɨɜɚɬɶ ɢɯ ɞɥɹ ɩɪɹɦɵɯ ɩɭɫɤɨɜ ɚɫɢɧɯɪɨɧɧɵɯ 
ɞɜɢɝɚɬɟɥɟɣ ɫ ɤɨɪɨɬɤɨɡɚɦɤɧɭɬɵɦ ɪɨɬɨɪɨɦ ɢ ɨɬɤɥɸчɟɧɢɹ ɜɪɚɳɚɸɳɢɯɫɹ 
ɞɜɢɝɚɬɟɥɟɣ. ɐɢɮɪɵ ɜ ɨɛɨɡɧɚчɟɧɢɢ ɜɵɤɥɸчɚɬɟɥɟɣ ɨɡɧɚчɚɸɬ: 

83 – ɬɨɤɨɨɝɪɚɧɢчɢɜɚɸɳɢɟ ɜɵɤɥɸчɚɬɟɥɢ ɫ ɩɨɥɭɩɪɨɜɨɞɧɢɤɨɜɵɦɢ ɢ 

ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɵɦɢ ɪɚɫɰɟɩɢɬɟɥɹɦɢ; 

85 – ɫɟɥɟɤɬɢɜɧɵɟ ɜɵɤɥɸчɚɬɟɥɢ ɫ ɩɨɥɭɩɪɨɜɨɞɧɢɤɨɜɵɦ ɪɚɫɰɟɩɢɬɟ-
ɥɟɦ. 
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Ɍɚɛɥɢɰɚ 2.21 

Ɍɟɯɧɢчɟɫɤɢɟ ɞɚɧɧɵɟ ɚɜɬɨɦɚɬɢчɟɫɤɢɯ ɜɵɤɥɸчɚɬɟɥɟɣ ɫɟɪɢɣ ȼА83 ɢ ȼА85 

Ⱦɚɧɧɵɟ ɜɵɤɥɸчɚɬɟɥɟɣ ɉɚɪɚɦɟɬɪɵ ɜɵɤɥɸчɚɬɟɥɟɣ 

Ɍɢɩ 

ɇɨɦɢ-

ɧɚɥɶ-
ɧɵɣ 

ɬɨɤ, А 

Чɢɫɥɨ 
ɩɨɥɸ-

ɫɨɜ 

ɇɨɦɢɧɚɥɶɧɵɣ ɬɨɤ 
ɪɚɫɰɟɩɢɬɟɥɟɣ ɫ ɨɛ-

ɪɚɬɧɨɡɚɜɢɫɢɦɨɣ 

ɯɚɪɚɤɬɟɪɢɫɬɢɤɨɣ, А

ɍɫɬɚɜɤɢ ɩɨ ɬɨ-
ɤɭ ɫɪɚɛɚɬɵɜɚ-
ɧɢɹ ɷɥɟɤɬɪɨ-
ɦɚɝɧɢɬɧɨɝɨ 
ɪɚɫɰɟɩɢɬɟɥɹ, 

I / Iɧɨɦ 

ɍɫɬɚɜɤɢ ɩɨ 
ɜɪɟɦɟɧɢ ɫɪɚɛɚ-
ɬɵɜɚɧɢɹ ɜ ɡɨɧɟ 

КЗ, ɫ 

ȼА83−41 1000 2; 3 250; 400; 630; 1000 2; 3; 4; 5; 6; 7 ⎯ 

ȼА85−41 1000 2; 3 250; 400; 630; 1000
2; 4; 6 

2; 3; 5; 7  

0,1; 0,2 

0,1; 0,2; 0,3 

 

Зɚɳɢɬɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɜɵɤɥɸчɚɬɟɥɟɣ ȼА83−41 ɢ ȼА85−41 ɩɪɢ-

ɜɟɞɟɧɵ ɧɚ ɪɢɫ. 2.52 ɢ ɪɢɫ. 2.53, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. 
Авɬɨɦаɬɢɱеɫɤɢй выɤɥɸɱаɬеɥɶ ВА88−43 (ɬɚɛɥ. 2.22) ɫ ɷɥɟɤɬɪɨɧɧɵɦ 

ɪɚɫɰɟɩɢɬɟɥɟɦ ɧɚ ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɟ ɨɛɟɫɩɟчɢɜɚɟɬ ɡɚɳɢɬɭ ɨɬ ɩɟɪɟɝɪɭɡɤɢ ɢ 

ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ. Ɍɪɟɛɭɟɬɫɹ ɬɨɥɶɤɨ ɨɞɧɚ ɧɚɫɬɪɨɣɤɚ ɞɥɹ ɜɫɟɯ ɮɚɡ ɢ 

ɧɟɣɬɪɚɥɢ, ɩɪɢ ɷɬɨɦ ɫɪɚɛɚɬɵɜɚɧɢɟ ɪɚɫɰɟɩɢɬɟɥɹ ɩɪɨɢɫɯɨɞɢɬ ɨɞɧɨɜɪɟɦɟɧɧɨ 
ɞɥɹ ɜɫɟɯ ɩɨɥɸɫɨɜ ɜɵɤɥɸчɚɬɟɥɹ. Ɇɢɤɪɨɩɪɨɰɟɫɫɨɪɧɵɣ ɪɚɫɰɟɩɢɬɟɥɶ ɧɟ 
ɬɪɟɛɭɟɬ ɨɬɞɟɥɶɧɨɝɨ ɩɢɬɚɧɢɹ ɢ ɝɚɪɚɧɬɢɪɭɟɬ ɩɪɚɜɢɥɶɧɭɸ ɪɚɛɨɬɭ ɡɚɳɢɬɵ 

ɩɪɢ ɬɨɤɟ ɧɚɝɪɭɡɤɢ ɧɟ ɦɟɧɟɟ 15% ɨɬ ɧɨɦɢɧɚɥɶɧɨɝɨ ɞɚɠɟ ɩɪɢ ɧɚɥɢчɢɢ ɧɚ-
ɩɪɹɠɟɧɢɹ ɬɨɥɶɤɨ ɜ ɨɞɧɨɣ ɮɚɡɟ, ɨɛɟɫɩɟчɢɜɚɟɬ ɜɵɫɨɤɭɸ ɬɨчɧɨɫɬɶ ɫɪɚɛɚɬɵ-

ɜɚɧɢɹ, ɧɚɞɟɠɧɨɫɬɶ ɢ ɧɟɡɚɜɢɫɢɦɨɫɬɶ ɨɬ ɬɟɦɩɟɪɚɬɭɪɵ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ. 

Ɍɚɛɥɢɰɚ 2.22 

Ɍɟɯɧɢчɟɫɤɢɟ ɞɚɧɧɵɟ ɚɜɬɨɦɚɬɢчɟɫɤɨɝɨ ɜɵɤɥɸчɚɬɟɥɹ ȼА88−43 

ɇɨɦɢ-

ɧɚɥɶɧɨɟ 
ɧɚɩɪɹ-
ɠɟɧɢɟ, 
ȼ 

Ɇɚɤɫɢ-

ɦɚɥɶ-
ɧɵɣ ɧɨ-
ɦɢɧɚɥɶ-
ɧɵɣ ɬɨɤ, 
А 

Кɨɥɢ-

чɟɫɬɜɨ 
ɩɨɥɸ-

ɫɨɜ 

ɇɨɦɢ-

ɧɚɥɶ-
ɧɵɣ 

ɬɨɤ 
ɪɚɫɰɟ-
ɩɢɬɟɥɹ

ɍɫɬɚɜɤɚ 
ɫɪɚɛɚɬɵ-

ɜɚɧɢɹ ɩɨ 
ɬɨɤɭ КЗ, А

ɇɨɦɢ-
ɧɚɥɶɧɚɹ 
ɪɚɛɨчɚɹ 
ɧɚɢ-

ɛɨɥɶɲɚɹ
ɨɬɤɥɸ-
чɚɸɳɚɹ 
ɫɩɨɫɨɛ-
ɧɨɫɬɶ 
ICS, ɤА 

ɇɨɦɢ-
ɧɚɥɶɧɚɹ 
ɩɪɟ-
ɞɟɥɶɧɚɹ 
ɧɚɢ-

ɛɨɥɶɲɚɹ 
ɨɬɤɥɸ-
чɚɸɳɚɹ 
ɫɩɨɫɨɛ-
ɧɨɫɬɶ 

ICU, ɤА 

ɇɨɦɢ-
ɧɚɥɶ-
ɧɵɣ 
ɤɪɚɬɤɨ-
ɜɪɟɦɟɧ-
ɧɨ ɜɵ-
ɞɟɪɠɢ-
ɜɚɟɦɵɣ 
ɬɨɤ ICW 
ɩɪɢ 

t≤0,25 ɫ, 
ɤА 

Кɚɬɟɝɨ-
ɪɢɹ 
ɩɪɢɦɟ-
ɧɟɧɢɹ 

400 1600 3 

1000;

1250;

1600 

Ɋɟɝɭɥɢ-

ɪɭɟɦɚɹ 
(2−12)⋅Iɧɨɦ

50 50 20 ȼ 
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Ɋɢɫ. 2.52. Вреɦɹɬɨɤɨвые ɯараɤɬерɢɫɬɢɤɢ ɨɬɤɥɸɱеɧɢɹ авɬɨɦаɬɢɱеɫɤɨɝɨ вы-

ɤɥɸɱаɬеɥɹ ВА83−41 
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Ɋɢɫ. 2.53. Вреɦɹɬɨɤɨвые ɯараɤɬерɢɫɬɢɤɢ ɨɬɤɥɸɱеɧɢɹ авɬɨɦаɬɢɱеɫɤɨɝɨ вы-

ɤɥɸɱаɬеɥɹ ВА85−41 

Ɇɢɤɪɨɩɪɨɰɟɫɫɨɪɧɵɣ ɪɚɫɰɟɩɢɬɟɥɶ ɜɤɥɸчɚɟɬ ɜ ɫɟɛɹ ɬɪɢ ɬɪɚɧɫɮɨɪ-
ɦɚɬɨɪɚ ɬɨɤɚ, ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɧɵɣ ɦɨɞɭɥɶ ɢ ɨɬɤɥɸчɚɸɳɭɸ ɤɚɬɭɲɤɭ, ɤɨ-
ɬɨɪɚɹ ɜɨɡɞɟɣɫɬɜɭɟɬ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɧɚ ɦɟɯɚɧɢɡɦ ɨɬɤɥɸчɟɧɢɹ ɜɵɤɥɸ-

чɚɬɟɥɹ. Ɍɪɚɧɫɮɨɪɦɚɬɨɪɵ ɬɨɤɚ, ɭɫɬɚɧɨɜɥɟɧɧɵɟ ɜɧɭɬɪɢ ɤɨɪɩɭɫɚ ɜɵɤɥɸчɚ-
ɬɟɥɹ, ɩɢɬɚɸɬ ɪɚɫɰɟɩɢɬɟɥɶ ɢ ɜɵɪɚɛɚɬɵɜɚɸɬ ɫɢɝɧɚɥɵ, ɧɟɨɛɯɨɞɢɦɵɟ ɞɥɹ 
ɜɵɩɨɥɧɟɧɢɹ ɮɭɧɤɰɢɢ ɡɚɳɢɬɵ. ɉɪɢ ɩɨɹɜɥɟɧɢɢ ɫɜɟɪɯɬɨɤɚ ɜɵɤɥɸчɚɬɟɥɶ 
ɨɬɤɥɸчɚɟɬɫɹ ɩɨɞ ɜɨɡɞɟɣɫɬɜɢɟɦ ɨɬɤɥɸчɚɸɳɟɣ ɤɚɬɭɲɤɢ ɢ ɡɚɦɵɤɚɟɬ ɤɨɧ-

ɬɚɤɬɵ ɫɢɝɧɚɥɢɡɚɰɢɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɪɚɫɰɟɩɢɬɟɥɹ. ɉɟɪɟɞɧɹɹ ɩɚɧɟɥɶ ɛɥɨɤɚ 
ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɧɨɝɨ ɪɚɫɰɟɩɢɬɟɥɹ ɩɨɤɚɡɚɧɚ ɧɚ ɪɢɫ. 2.54, ɚ ɜ ɬɚɛɥɢɰɟ 2.23 

ɩɪɢɜɟɞɟɧɵ ɨɩɟɪɚɰɢɢ ɩɨ ɧɚɫɬɪɨɣɤɟ ɪɚɫɰɟɩɢɬɟɥɹ ɧɚ ɨɩɪɟɞɟɥɟɧɧɭɸ ɡɚ-
ɳɢɬɧɭɸ ɯɚɪɚɤɬɟɪɢɫɬɢɤɭ (ɪɢɫ. 2.55 ɢ 2.56). Ɏɭɧɤɰɢɢ ɡɚɳɢɬɵ ɜɵɛɢɪɚɸɬ-
ɫɹ ɢ ɪɟɝɭɥɢɪɭɸɬɫɹ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɧɚ ɩɟɪɟɞɧɟɣ ɩɚɧɟɥɢ ɭɫɬɚɧɨɜɤɨɣ ɩɟ-
ɪɟɤɥɸчɚɬɟɥɟɣ ɫɨɝɥɚɫɧɨ ɩɪɢɜɟɞɟɧɧɨɣ ɦɧɟɦɨɫɯɟɦɟ.  
 96



Ir1

60% 100%

ɬɟɫɬ ɜɤɥ

ɆИКɊɈɉɊɈɐЕɋɋɈɊɇЫɃ   ɊАɋɐЕɉИɌЕɅɖ ɋȼЕɊХɌɈКА

1 2 3

86 7

0,4
0,5
0,6
0,7
0,8
0,9
1,0

F
R
B
M

0,7
0,8
0,9
1,0

Ip

F R B

0
I

5

4

Ir1
t

 

Ɋɢɫ. 2.54. ɉереɞɧɹɹ ɩаɧеɥɶ ɛɥɨɤа ɦɢɤрɨɩрɨцеɫɫɨрɧɨɝɨ раɫцеɩɢɬеɥɹ:  
1 – ɢɧɞɢɤацɢɹ ɬеɤɭщеɝɨ ɬɨɤа в % ɨɬ ɡаɞаɧɧɨɝɨ ɡɧаɱеɧɢɹ ɬɨɤа ɬеɩɥɨвɨй ɡащɢɬы; 

2 – ɩереɤɥɸɱаɬеɥɶ ɭɫɬаɧɨвɤɢ ɬɨɤа ɬеɩɥɨвɨй ɡащɢɬы; 

3 – ɩереɤɥɸɱаɬеɥɶ ɭɫɬаɧɨвɤɢ вɢɞа ɡащɢɬɧɨй ɯараɤɬерɢɫɬɢɤɢ ɩɨ ɬɨɤɭ ɤɨрɨɬɤɨɝɨ 
ɡаɦыɤаɧɢɹ; 
4 – ɩереɤɥɸɱаɬеɥɶ ɭɫɬаɧɨвɤɢ ɩреɞаварɢйɧɨй ɫɢɝɧаɥɢɡацɢɢ; 
5 – ɞɢаɝраɦɦы ɭɫɬаɧавɥɢваеɦыɯ ɡащɢɬɧыɯ ɯараɤɬерɢɫɬɢɤ;  
6 – ɝɧеɡɞɨ ɞɥɹ ɩɨɞɤɥɸɱеɧɢɹ ɬеɫɬɢрɭɸщеɝɨ ɭɫɬрɨйɫɬва; 
7 – ɢɧɞɢɤаɬɨр ɩереɝрɭɡɤɢ; 
8 – ɢɧɞɢɤаɬɨр ɫаɦɨɞɢаɝɧɨɫɬɢɤɢ ɢ вɤɥɸɱеɧɢɹ ɩɢɬаɧɢɹ раɫцеɩɢɬеɥɹ 

Ɍɚɛɥɢɰɚ 2.23 

Ɏɭɧɤɰɢɨɧɚɥɶɧɵɟ ɬɟɯɧɢчɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɷɥɟɤɬɪɨɧɧɨɝɨ ɪɚɫɰɟɩɢɬɟ-
ɥɹ ɚɜɬɨɦɚɬɢчɟɫɤɨɝɨ ɜɵɤɥɸчɚɬɟɥɹ ȼА88−43 

Хɚɪɚɤɬɟɪɢɫɬɢɤɢ  Иɧɞɢɤɚɰɢɹ ɢɥɢ ɨɩɟɪɚɰɢɹ  

Иɧɞɢɤɚɰɢɹ ɧɚɝɪɭɡɤɢ 

ɋɜɟɬɨɞɢɨɞɧɚɹ ɢɧɞɢɤɚɰɢɹ ɧɚ ɥɢɰɟɜɨɣ ɩɚ-
ɧɟɥɢ ɜɵɤɥɸчɚɬɟɥɹ: 60%, 70%, 80%, 90%, 

100% ɨɬ ɡɚɞɚɧɧɨɝɨ ɡɧɚчɟɧɢɹ ɬɨɤɚ ɬɟɩɥɨ-
ɜɨɣ ɡɚɳɢɬɵ Ir1 

Иɧɞɢɤɚɰɢɹ ɫɚɦɨɞɢɚɝɧɨɫɬɢɤɢ ɷɥɟɤɬɪɨɧɧɨ-
ɝɨ ɪɚɫɰɟɩɢɬɟɥɹ ɋɜɟɬɨɞɢɨɞ «ȼКɅ»  

Иɧɞɢɤɚɰɢɹ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɣ ɩɟɪɟɝɪɭɡɤɢ ɋɜɟɬɨɞɢɨɞ «ɌɊЕȼɈȽА» (ɦɢɝɚɟɬ) 

ɍɫɬɚɧɨɜɤɚ ɬɨɤɚ ɬɟɩɥɨɜɨɣ ɡɚɳɢɬɵ Ir1 

ɉɟɪɟɤɥɸчɚɬɟɥɟɦ «Ir1» ɜ ɩɨɥɨɠɟɧɢɹ: 
«ȼЫКɅ»; («0,4»; «0,5»; «0,6»; «0,7»; 

«0,8»; «0,9»; «1,0»)⋅Iɧɨɦ 
ɍɫɬɚɧɨɜɤɚ ɜɢɞɚ ɡɚɳɢɬɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ 

ɨɬ ɬɨɤɚ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ (Ir2, Ir3) 

ɉɟɪɟɤɥɸчɚɬɟɥɹɦɢ ɜɢɞɚ ɡɚɳɢɬɧɨɣ ɯɚɪɚɤ-
ɬɟɪɢɫɬɢɤɢ ɧɚ ɥɢɰɟɜɨɣ ɩɚɧɟɥɢ: F, R, B, M 

ɍɫɬɚɧɨɜɤɚ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɣ ɫɢɝɧɚɥɢɡɚɰɢɢ ɉɟɪɟɤɥɸчɚɬɟɥɟɦ «Iɪ»ɜ ɩɨɥɨɠɟɧɢɹ: («0,7»; 

«0,8»; «0,9»; «1,0»)⋅Iɧɨɦ 
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Ɋɢɫ. 2.55. Вреɦɹɬɨɤɨваɹ ɯараɤɬерɢɫɬɢɤɢ авɬɨɦаɬа ВА88−43 ɫ ɷɥеɤɬрɨɧɧыɦ 

(ɦɢɤрɨɩрɨцеɫɫɨрɧыɦ) раɫцеɩɢɬеɥеɦ ɩрɢ вɤɥɸɱеɧɢɢ ɩɨ I2⋅t 
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Ɋɢɫ. 2.56. Вреɦɹɬɨɤɨваɹ ɯараɤɬерɢɫɬɢɤɢ авɬɨɦаɬа ВА88−43 ɫ ɷɥеɤɬрɨɧɧыɦ 

(ɦɢɤрɨɩрɨцеɫɫɨрɧыɦ) раɫцеɩɢɬеɥеɦ ɩрɢ ɨɬɤɥɸɱеɧɢɢ ɩɨ I2⋅t 
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Иɡ авɬɨɦаɬɢɱеɫɤɢɯ выɤɥɸɱаɬеɥей ɫерɢɢ ВА99 ɷɥɟɤɬɪɨɧɧɵɦɢ ɪɚɫ-
ɰɟɩɢɬɟɥɹɦɢ ɨɫɧɚɳɟɧɵ ȼА−99/1600, ȼА−99ɋ/400 ɢ ȼА−99ɋ/630 

(ɬɚɛɥ. 2.24). 

Ɇɢɤɪɨɩɪɨɰɟɫɫɨɪɧɵɟ ɪɚɫɰɟɩɢɬɟɥɢ ɜɵɤɥɸчɚɬɟɥɟɣ ȼА−99/1600 

(ɪɢɫ. 2.57) ɢɦɟɸɬ ɪɟɝɭɥɢɪɭɟɦɵɟ ɭɫɬɚɜɤɢ ɦɝɧɨɜɟɧɧɨɣ ɬɨɤɨɜɨɣ ɨɬɫɟчɤɢ (4 

ɩɨɥɨɠɟɧɢɹ ɪɟɝɭɥɹɬɨɪɚ ɩɨ ɬɨɤɭ: F(2⋅Ir), R(5⋅Ir), В(10⋅Ir), М(12⋅Ir)) ɢ ɩɨ ɬɨ-
ɤɭ ɩɟɪɟɝɪɭɡɤɢ (8 ɩɨɥɨɠɟɧɢɣ ɪɟɝɭɥɹɬɨɪɚ: Ir = (0,4–1,0)⋅Iɩ). ȼ ɬɚɛɥɢɰɟ 2.25 

ɩɪɢɜɟɞɟɧɵ ɟɝɨ ɨɫɧɨɜɧɵɟ ɮɭɧɤɰɢɢ, ɩɨɡɜɨɥɹɸɳɢɟ ɪɟɚɥɢɡɨɜɚɬɶ ɡɚɳɢɬɵ ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɩɪɢɜɟɞɟɧɧɵɦɢ ɧɚ ɪɢɫ. 2.58 ɜɪɟɦɹɬɨɤɨɜɵɦɢ ɯɚɪɚɤɬɟɪɢ-

ɫɬɢɤɚɦɢ. 

Ɍɚɛɥɢɰɚ 2.25 

Ɉɫɧɨɜɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɧɨɝɨ ɪɚɫɰɟɩɢɬɟɥɹ ɫɜɟɪɯɬɨɤɨɜ 

ɇɨɦɟɪ ɩɨ-
ɡɢɰɢɢ ɧɚ 
ɪɢɫ. 2.57 

Хɚɪɚɤɬɟɪɢɫɬɢɤɢ  Иɧɞɢɤɚɰɢɹ ɢɥɢ ɨɩɟɪɚɰɢɹ 

1 Иɧɞɢɤɚɰɢɹ ɧɚɝɪɭɡɤɢ 

ɋɜɟɬɨɞɢɨɞɧɚɹ ɢɧɞɢɤɚɰɢɹ ɧɚ ɥɢ-

ɰɟɜɨɣ ɩɚɧɟɥɢ ɜɵɤɥɸчɚɬɟɥɹ, % 

ɫɨɨɬɧɨɲɟɧɢɹ ɨɬ ɡɚɞɚɧɧɨɝɨ ɡɧɚ-
чɟɧɢɹ ɬɨɤɚ ɬɟɩɥɨɜɨɣ ɡɚɳɢɬɵ 

(60%, 70%, 80%, 90%, 100%) 

2 ɍɫɬɚɜɤɚ ɬɨɤɚ ɬɟɩɥɨɜɨɣ ɡɚɳɢɬɵ 

ɉɟɪɟɤɥɸчɚɬɟɥɶ «Ir1» ɩɨɥɨɠɟɧɢɹ: 
«ȼЫКɅ»: (0,4; 0,5; 0,6; 0,7; 0,8; 

0,9; 1,0)⋅Iɩ 
3 

ɍɫɬɚɜɤɚ ɜɢɞɚ ɡɚɳɢɬɧɨɣ ɯɚɪɚɤɬɟ-
ɪɢɫɬɢɤɢ ɨɬ ɬɨɤɚ КЗ 

ɉɟɪɟɤɥɸчɚɬɟɥɢ ɧɚ ɥɢɰɟɜɨɣ ɩɚ-
ɧɟɥɢ (F, R, B, M) 

4 
ɍɫɬɚɧɨɜɤɚ ɩɪɟɞɚɜɚɪɢɣɧɨɣ ɫɢɝ-
ɧɚɥɢɡɚɰɢɢ 

ɉɟɪɟɤɥɸчɚɬɟɥɶ «Iɪ» ɩɨɥɨɠɟɧɢɹ: 
(0,7; 0,8; 0,9; 1,0)⋅Iɩ 

5 
Ⱦɢɚɝɪɚɦɦɵ ɭɫɬɚɧɚɜɥɢɜɚɟɦɵɯ 
ɡɚɳɢɬɧɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ  Ⱦɢɚɝɪɚɦɦɵ ɧɚ ɩɚɧɟɥɢ 

6 
Ƚɧɟɡɞɨ ɞɥɹ ɩɨɞɤɥɸчɟɧɢɹ ɬɟɫɬɢ-

ɪɭɸɳɟɝɨ ɭɫɬɪɨɣɫɬɜɚ Ƚɧɟɡɞɨ ɧɚ ɩɚɧɟɥɢ 

Иɧɞɢɤɚɰɢɹ ɩɪɟɞɚɜɚɪɢɣɧɨɣ ɩɟɪɟ-
ɝɪɭɡɤɢ 

ɋɜɟɬɨɞɢɨɞ «ɩɟɪɟɝɪɭɡɤɚ» ɦɢɝɚɟɬ 
7 

Иɧɞɢɤɚɰɢɹ ɡɚɦɵɤɚɧɢɹ ɧɚ ɡɟɦɥɸ 
ɋɜɟɬɨɞɢɨɞ «ɩɟɪɟɝɪɭɡɤɚ» ɝɨɪɢɬ 
ɩɨɫɬɨɹɧɧɨ 

8 
Иɧɞɢɤɚɰɢɹ ɜɤɥɸчɟɧɢɹ ɩɢɬɚɧɢɹ 
ɪɚɫɰɟɩɢɬɟɥɹ ɢ ɫɚɦɨɞɢɚɝɧɨɫɬɢɤɢ 

ɋɜɟɬɨɞɢɨɞ «ȼКɅ» 

 



ɇɚɢɦɟɧɨɜɚɧɢɟ  
ɇɨɦɢɧɚɥɶ-
ɧɵɣ ɬɨɤ ɪɚɫ-
ɰɟɩɢɬɟɥɹ Iɩ 

Кɨɥɢчɟɫɬɜɨ 
ɩɨɥɸɫɨɜ 

ȼɢɞ ɪɚɫɰɟɩɢ-

ɬɟɥɹ 

ɍɫɬɚɜɤɚ ɷɥɟɤ-
ɬɪɨɦɚɝɧɢɬɧɨ-
ɝɨ ɪɚɫɰɟɩɢɬɟ-

ɥɹ, А 

ɇɨɦɢɧɚɥɶɧɚɹ 
ɩɪɟɞɟɥɶɧɚɹ 
ɧɚɢɛɨɥɶɲɚɹ 
ɨɬɥɢчɚɸɳɚɹ 
ɫɩɨɫɨɛɧɨɫɬɶ 

ICU, ɤА 

ɇɨɦɢɧɚɥɶɧɚɹ 
ɪɚɛɨчɚɹ ɧɚɢ-
ɛɨɥɶɲɚɹ ɨɬ-
ɤɥɸчɚɸɳɚɹ 
ɫɩɨɫɨɛɧɨɫɬɶ 

ICS, ɤА 

ȼɤɥɸчɚɸɳɚɹ 
ɫɩɨɫɨɛɧɨɫɬɶ 
Icm (Icm / ICU) 

ȼА−99/1600 А 

ȼА−99/1600 1000 А 1000 

ȼА−99/1600 1250 А 1250 

ȼА−99/1600 1600 А 1600 

3Ɋ 

3Ɋ+N 

4Ɋ 

ɦɢɤɪɨɩɪɨ-
ɰɟɫɫɨɪɧɵɣ 

ɪɟɝɭɥɢɪɭɟɦɚɹ 50 37,5 2,2 

ȼА−99ɋ/400 А 

ȼА−99ɋ/400 200 А 200 

ȼА−99ɋ/400 225 А 225 

ȼА−99ɋ/400 250 А 250 

ȼА−99ɋ/400 300 А 300 

ȼА−99ɋ/400 315 А 315 

ȼА−99ɋ/400 400 А 400 

3Ɋ 

3Ɋ+N 

4Ɋ 

STR23SE 

ɷɥɟɤɬɪɨɧɧɵɣ 

ɪɟɝɭɥɢɪɭɟ-
ɦɵɣ 

⎯ 45 45 2,2 

ȼА−99ɋ/630 А 

ȼА−99ɋ/630 315 А 315 

ȼА−99ɋ/630 400 А 400 

ȼА−99ɋ/630 500 А 500 

ȼА−99ɋ/630 630 А 630 

3Ɋ 

3Ɋ+N 

4Ɋ 

STR23SE 

ɷɥɟɤɬɪɨɧɧɵɣ 

ɪɟɝɭɥɢɪɭɟ-
ɦɵɣ 

⎯ 45 45 2,2 

Ɍɚɛɥɢɰɚ 2.24 

ȼɵɤɥɸчɚɬɟɥɢ ɚɜɬɨɦɚɬɢчɟɫɤɢɟ ɫɟɪɢɢ ȼА−99 ɢ ȼА−99ɋ 
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Ɋɢɫ. 2.57. ɉереɞɧɹɹ ɩаɧеɥɶ ɛɥɨɤа ɦɢɤрɨɩрɨцеɫɫɨрɧɨɝɨ раɫцеɩɢɬеɥɹ авɬɨɦа-
ɬɢɱеɫɤɨɝɨ выɤɥɸɱаɬеɥɹ ВА−99/1600:  
1 – ɢɧɞɢɤацɢɹ ɬеɤɭщеɝɨ ɬɨɤа в % ɨɬ ɡаɞаɧɧɨɝɨ ɡɧаɱеɧɢɹ ɬɨɤа ɬеɩɥɨвɨй ɡащɢɬы; 

2 – ɩереɤɥɸɱаɬеɥɶ ɭɫɬаɧɨвɤɢ ɬɨɤа ɬеɩɥɨвɨй ɡащɢɬы; 

3 – ɩереɤɥɸɱаɬеɥɶ ɭɫɬаɧɨвɤɢ вɢɞа ɡащɢɬɧɨй ɯараɤɬерɢɫɬɢɤɢ ɩɨ ɬɨɤɭ ɤɨрɨɬɤɨɝɨ 
ɡаɦыɤаɧɢɹ; 
4 – ɩереɤɥɸɱаɬеɥɶ ɭɫɬаɧɨвɤɢ ɩреɞаварɢйɧɨй ɫɢɝɧаɥɢɡацɢɢ; 
5 – ɞɢаɝраɦɦы ɭɫɬаɧавɥɢваеɦыɯ ɡащɢɬɧыɯ ɯараɤɬерɢɫɬɢɤ;  
6 – ɝɧеɡɞɨ ɞɥɹ ɩɨɞɤɥɸɱеɧɢɹ ɬеɫɬɢрɭɸщеɝɨ ɭɫɬрɨйɫɬва; 
7 – ɢɧɞɢɤаɬɨр ɩереɝрɭɡɤɢ; 
8 – ɢɧɞɢɤаɬɨр ɫаɦɨɞɢаɝɧɨɫɬɢɤɢ ɢ вɤɥɸɱеɧɢɹ ɩɢɬаɧɢɹ раɫцеɩɢɬеɥɹ 

Эɥɟɤɬɪɨɧɧɵɟ ɪɚɫɰɟɩɢɬɟɥɢ STR23 SE ɚɜɬɨɦɚɬɢчɟɫɤɢɯ ɜɵɤɥɸчɚɬɟ-
ɥɟɣ ȼА−99/ɋ (ɩɟɪɟɞɧɹɹ ɩɚɧɟɥɶ ɢɡɨɛɪɚɠɟɧɚ ɧɚ ɪɢɫ. 2.59) ɨɛɟɫɩɟчɢɜɚɸɬ 
ɡɚɳɢɬɭ (ɪɢɫ. 2.60) ɨɬ ɩɟɪɟɝɪɭɡɨɤ (48 ɩɨɥɨɠɟɧɢɣ): − ɝɪɭɛɚɹ ɪɟɝɭɥɢɪɨɜɤɚ I0 = (0,5–1,0)⋅Iɩ (6 ɩɨɥɨɠɟɧɢɣ); − ɬɨɧɤɚɹ ɪɟɝɭɥɢɪɨɜɤɚ Ir = (0,8–1,0)⋅Iɩ (8 ɩɨɥɨɠɟɧɢɣ) 

ɢ ɨɬ ɬɨɤɨɜ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ, ɭɫɬɚɜɤɚ ɩɨ ɬɨɤɭ ɪɟɝɭɥɢɪɭɟɬɫɹ ɜ ɩɪɟɞɟ-
ɥɚɯ Isd = (2–10)⋅Ir (8 ɩɨɥɨɠɟɧɢɣ). Кɪɨɦɟ ɷɬɨɝɨ, ɧɚ ɩɟɪɟɞɧɟɣ ɩɚɧɟɥɢ ɨɬɨ-
ɛɪɚɠɚɟɬɫɹ ɢɧɞɢɤɚɰɢɹ ɧɚɝɪɭɡɤɢ: − ɫɜɟɬɨɞɢɨɞ alarm ɝɨɪɢɬ – 90% ɨɬ ɭɫɬɚɜɤɢ Ir; − ɫɜɟɬɨɞɢɨɞ alarm ɦɢɝɚɟɬ – ɛɨɥɟɟ 105% ɨɬ ɭɫɬɚɜɤɢ Ir 

ɢ ɢɦɟɟɬɫɹ ɝɧɟɡɞɨ ɞɥɹ ɩɨɞɤɥɸчɟɧɢɹ ɬɟɫɬɢɪɭɸɳɟɝɨ ɭɫɬɪɨɣɫɬɜɚ ɫ ɰɟɥɶɸ 

ɩɪɨɜɟɪɤɢ ɪɚɛɨɬɵ ɚɩɩɚɪɚɬɚ ɩɨɫɥɟ ɭɫɬɚɧɨɜɤɢ ɪɚɫɰɟɩɢɬɟɥɹ ɢɥɢ ɞɪɭɝɢɯ 
ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɯ ɭɫɬɪɨɣɫɬɜ. Ⱦɨɩɨɥɧɢɬɟɥɶɧɚɹ ɢɧɮɨɪɦɚɰɢɹ ɨ ɜɵɤɥɸчɚ-
ɬɟɥɹɯ ɫɟɪɢɢ ȼА99 ɩɪɢɜɟɞɟɧɚ ɜ ɪɚɡɞɟɥɟ 2.2. 
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Ɋɢɫ. 2.58. Вреɦɹɬɨɤɨвые ɯараɤɬерɢɫɬɢɤɢ авɬɨɦаɬɢɱеɫɤɢɯ выɤɥɸɱаɬеɥей 
ВА−99/1600 ɫ ɦɢɤрɨɩрɨцеɫɫɨрɧыɦ раɫцеɩɢɬеɥеɦ: а – ɯараɤɬерɢɫɬɢɤа раɫцеɩɢɬе-
ɥɹ ɩрɢ вɤɥɸɱеɧɢɢ ɩɨ I2 ⋅t; ɛ – ɯараɤɬерɢɫɬɢɤа раɫцеɩɢɬеɥɹ ɩрɢ ɨɬɤɥɸɱеɧɢɢ ɩɨ I2 ⋅t 
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Ɋɢɫ. 2.59. ɉереɞɧɹɹ ɩаɧеɥɶ ɛɥɨɤа ɷɥеɤɬрɨɧɧɨɝɨ раɫцеɩɢɬеɥɹ авɬɨɦаɬɢɱеɫɤɢɯ 
выɤɥɸɱаɬеɥей ВА−99С/400 ɢ ВА−99С/630 

 

Кɪɚɬɧɨɫɬɶ ɧɨɦɢɧɚɥɶɧɨɝɨ ɬɨɤɚ
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Ɋɢɫ. 2.60. Вреɦɹɬɨɤɨвые ɯараɤɬерɢɫɬɢɤɢ авɬɨɦаɬɢɱеɫɤɢɯ выɤɥɸɱаɬеɥей 
ВА−99С/400 ɢ ВА−99/630 ɫ ɷɥеɤɬрɨɧɧыɦ раɫцеɩɢɬеɥеɦ 
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Авɬɨɦаɬɢɱеɫɤɢе выɤɥɸɱаɬеɥɢ ɫерɢɢ ВА−СЭЩ−TD, ВА−СЭЩ−TS, 

ВА−СЭЩ−АВS1203Е ɩɪɟɞɧɚɡɧɚчɟɧɵ ɞɥɹ ɭɫɬɚɧɨɜɤɢ ɜ ɲɤɚɮɚɯ ɤɨɦɩɥɟɤɬ-
ɧɵɯ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɵɯ ɭɫɬɪɨɣɫɬɜ, ɧɚ ɩɚɧɟɥɹɯ ɢ ɜ ɨɬɞɟɥɶɧɵɯ ɲɤɚɮɚɯ 
ɜɧɭɬɪɟɧɧɟɣ ɭɫɬɚɧɨɜɤɢ ɩɪɨɦɵɲɥɟɧɧɵɯ ɨɛɴɟɤɬɨɜ. Ɉɧɢ ɢɫɩɨɥɶɡɭɸɬɫɹ: • ɜ ɤɚчɟɫɬɜɟ ɜɜɨɞɧɵɯ, ɮɢɞɟɪɧɵɯ ɢ ɦɟɠɫɟɤɰɢɨɧɧɵɯ ɜɵɤɥɸчɚɬɟɥɟɣ 

ɜ ɬɪɟɯɮɚɡɧɵɯ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɵɯ ɭɫɬɪɨɣɫɬɜɚɯ; • ɞɥɹ ɜɤɥɸчɟɧɢɹ ɢ ɡɚɳɢɬɵ ɫɟɬɟɣ, ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɟɣ, ɝɟɧɟɪɚɬɨɪɨɜ, 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ, ɤɨɧɞɟɧɫɚɬɨɪɧɵɯ ɭɫɬɚɧɨɜɨɤ; • ɞɥɹ ɨɩɟɪɚɬɢɜɧɵɯ ɜɤɥɸчɟɧɢɣ ɢ ɨɬɤɥɸчɟɧɢɣ, ɚɜɚɪɢɣɧɨɝɨ ɨɬɤɥɸ-

чɟɧɢɹ ɩɨɬɪɟɛɢɬɟɥɟɣ ɷɥɟɤɬɪɢчɟɫɤɨɣ ɷɧɟɪɝɢɢ; • ɜ ɤɚчɟɫɬɜɟ ɪɚɡɴɟɞɢɧɢɬɟɥɟɣ ɧɚɝɪɭɡɤɢ. 

ȼɵɤɥɸчɚɬɟɥɟɣ ȼА−ɋЭЩ−TD/TS ɪɚɫɫчɢɬɚɧɵ ɞɥɹ ɷɤɫɩɥɭɚɬɚɰɢɢ ɜ 
ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɤɚɯ ɧɚ ɧɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɞɨ 690 ȼ ɩɟɪɟɦɟɧɧɨɝɨ ɬɨ-
ɤɚ чɚɫɬɨɬɨɣ 50/60 Ƚɰ, ɧɚ ɧɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɞɨ 500 ȼ ɩɨɫɬɨɹɧɧɨɝɨ 
ɬɨɤɚ ɢ ɧɚ ɬɨɤɢ ɞɨ 16 ɞɨ 800 А, ɜɵɤɥɸчɚɬɟɥɢ ȼА−ɋЭЩ−АȼS1203Е – ɧɚ 
ɧɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɞɨ 600 ȼ ɩɟɪɟɦɟɧɧɨɝɨ ɬɨɤɚ чɚɫɬɨɬɨɣ 50/60 Ƚɰ, 

ɧɚ ɧɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɞɨ 250 ȼ ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ ɢ ɬɨɤ 1200 А. 

Аɜɬɨɦɚɬɢчɟɫɤɢɟ ɜɵɤɥɸчɚɬɟɥɢ ȼА−ɋЭЩ ɫɟɪɢɢ TD ɜɵɩɭɫɤɚɸɬɫɹ ɜ 
ɤɨɪɩɭɫɟ ɨɞɧɨɝɨ ɬɢɩɨɪɚɡɦɟɪɚ ɢ ɪɚɫɫчɢɬɚɧɵ ɧɚ ɧɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɨɬ 16 ɞɨ 
160 А. Ɍɚɤɢɟ ɜɵɤɥɸчɚɬɟɥɢ ɤɨɦɩɥɟɤɬɭɸɬɫɹ ɬɨɥɶɤɨ ɮɢɤɫɢɪɨɜɚɧɧɵɦ ɬɟɪɦɨ-
ɦɚɝɧɢɬɧɵɦ ɪɚɫɰɟɩɢɬɟɥɟɦ. 

ȼɵɤɥɸчɚɬɟɥɢ ɫɟɪɢɢ TS ɜɵɩɭɫɤɚɸɬɫɹ ɜ ɤɨɪɩɭɫɚɯ ɬɪɟɯ ɬɢɩɨɪɚɡɦɟɪɨɜ ɢ 

ɪɚɫɫчɢɬɚɧɵ ɧɚ ɬɨɤ ɨɬ 40 ɞɨ 800 А ɢ ɨɬɤɥɸчɚɸɳɭɸ ɫɩɨɫɨɛɧɨɫɬɶ ɞɨ 150 ɤА. 

Ɉɧɢ ɫɧɚɛɠɟɧɵ ɥɟɝɤɨ ɭɫɬɚɧɚɜɥɢɜɚɟɦɵɦɢ ɢ ɜɡɚɢɦɨɡɚɦɟɧɹɟɦɵɦɢ ɬɟɩɥɨɷɥɟɤ-
ɬɪɨɦɚɝɧɢɬɧɵɦɢ ɢɥɢ ɷɥɟɤɬɪɨɧɧɵɦɢ ɪɚɫɰɟɩɢɬɟɥɹɦɢ. Эɬɨ ɩɨɡɜɨɥɹɟɬ ɥɟɝɤɨ 
ɢɡɦɟɧɢɬɶ ɡɚɳɢɬɭ ɰɟɩɢ ɩɪɢ ɢɡɦɟɧɟɧɢɢ ɯɚɪɚɤɬɟɪɚ ɧɚɝɪɭɡɤɢ. Эɥɟɤɬɪɨɧɧɵɣ 

ɪɚɫɰɟɩɢɬɟɥɶ ɩɨɡɜɨɥɹɟɬ ɪɟɝɭɥɢɪɨɜɚɬɶ ɡɧɚчɟɧɢɟ ɭɫɬɚɜɨɤ ɞɥɹ ɡɚɳɢɬɵ ɨɬ ɬɨɤɚ 
ɩɟɪɟɝɪɭɡɤɢ ɢ ɬɨɤɚ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ.  

Аɜɬɨɦɚɬɢчɟɫɤɢɟ ɜɵɤɥɸчɚɬɟɥɢ ȼА−ɋЭЩ−АȼS1203Е ɢɦɟɸɬ ɨɞɢɧ ɬɢ-

ɩɨɪɚɡɦɟɪ ɤɨɪɩɭɫɚ ɢ ɪɚɫɫчɢɬɚɧɵ ɧɚ ɧɨɦɢɧɚɥɶɧɵɣ ɬɨɤ 1200 А, ɨɫɧɚɳɚɸɬɫɹ 
ɜɫɬɪɨɟɧɧɵɦ ɷɥɟɤɬɪɨɧɧɵɦ ɪɚɫɰɟɩɢɬɟɥɟɦ. 

ȼɨɡɦɨɠɧɵɟ ɧɨɦɢɧɚɥɶɧɵɟ ɬɨɤɢ ɢ ɬɢɩɵ ɭɫɬɚɧɚɜɥɢɜɚɟɦɵɯ ɪɚɫɰɟɩɢɬɟ-
ɥɟɣ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɬɨɤɚ ɜɵɤɥɸчɚɬɟɥɟɣ ȼА−ɋЭЩ−TD/TS ɩɪɢɜɟɞɟɧɵ ɜ 
ɬɚɛɥɢɰɟ 2.26, ɚ ɡɚɳɢɬɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ – ɧɚ ɪɢɫ. 2.61 ɢ 2.62. 

ɉɪɢɦɟɪ ɧɚɫɬɪɨɣɤɢ ɡɚɳɢɬ ɪɚɫɰɟɩɢɬɟɥɹɦɢ ɫɟɪɢɢ ETS ɩɨɤɚɡɚɧ ɧɚ 
ɪɢɫ. 2.63. Ȼɨɥɟɟ ɲɢɪɨɤɢɟ ɜɨɡɦɨɠɧɨɫɬɢ ɡɚɥɨɠɟɧɵ ɜ ɷɥɟɤɬɪɨɧɧɵɯ ɪɚɫɰɟɩɢ-

ɬɟɥɹɯ ɫɟɪɢɢ ЕɌɆ (ɬɚɛɥ. 2.28), ɤɨɬɨɪɵɦɢ ɦɨɝɭɬ ɨɫɧɚɳɚɬɶɫɹ ɜɵɤɥɸчɚɬɟɥɢ 

TS400−TS800. ɉɟɪɟɞɧɹɹ ɩɚɧɟɥɶ ɬɚɤɢɯ ɪɚɫɰɟɩɢɬɟɥɟɣ ɢɡɨɛɪɚɠɟɧɚ ɧɚ 
ɪɢɫ. 2.64, ɚ ɧɚɫɬɪɨɣɤɚ ɡɚɳɢɬ ɨɬ ɬɨɤɨɜ ɩɟɪɟɝɪɭɡɤɢ ɢ ɬɨɤɨɜ ɬɪɟɯ- ɢ ɨɞɧɨɮɚɡ-
ɧɨɝɨ КЗ ɢɥɥɸɫɬɪɢɪɭɟɬɫɹ ɪɢɫ. 2.65. Ɋɚɫɰɟɩɢɬɟɥɢ ЕɌɆ ɢɡɦɟɪɹɸɬ ɜɟɤɬɨɪɧɭɸ 



Ɍɚɛɥɢɰɚ 2.26 
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ɇɨɦɢɧɚɥɶɧɵɟ ɬɨɤɢ ɢ ɬɢɩɵ ɭɫɬɚɧɚɜɥɢɜɚɟɦɵɯ ɪɚɫɰɟɩɢɬɟɥɟɣ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɬɨɤɚ  
ɚɜɬɨɦɚɬɢчɟɫɤɢɯ ɜɵɤɥɸчɚɬɟɥɟɣ ȼА−ɋЭЩ−TD/TS 

ɇɨɦɢɧɚɥɶɧɵɣ ɬɨɤ Iɧɨɦ, А 

Ɍɟɩɥɨɷɥɟɤɬɪɨɦɚɝɧɢɬɧɵɣ ɪɚɫɰɟɩɢɬɟɥɶ Эɥɟɤɬɪɨɧɧɵɣ ɪɚɫɰɟɩɢɬɟɥɶ 
Ɍɢɩɨ-
ɪɚɡɦɟɪ 
ɤɨɪɩɭɫɚ

ȼɢɞ ɪɚɫ-
ɰɟɩɢɬɟɥɹ 

FTU FMU ATU MTU ETS ETM 
DSU 

TD100 
16;20;25;32; 40; 

50; 63; 80; 100 

16;20;25;32; 40; 

50; 63; 80; 100 
⎯ ⎯ ⎯ ⎯ ⎯ 

TD160 

ȼɫɬɪɨɟɧ-

ɧɵɣ  
100; 125; 160 100; 125; 160 ⎯ ⎯ ⎯ ⎯ 160 

TS100 
40; 50; 63; 80; 

100 

40; 50; 63; 80; 

100 
⎯ 

1,6;3,2;6,3;12; 

20;32;50;63;100
40; 80 ⎯ 100 

TS160 100; 125; 160 100; 125; 160 100; 125; 160 
32; 50; 63; 100; 

160 
40; 80; 160 ⎯ 160 

TS250 125;160;200;250 125;160;200;250 125;160;200;250 100; 160; 220 40; 80; 160; 250 ⎯ 250 

TS400 300; 400 300; 400 300; 400 320 160; 250; 400 160; 250; 400 400 

TS630 500; 630 500; 630 500; 630 500 160;250;400;630 160;250;400;630 630 

TS800 

ȼɡɚɢɦɨ-
ɡɚɦɟɧɹɟ-
ɦɵɣ 

700; 800 800 800 630 630; 800 630; 800 800 

 

 

 
FTU 

FMU 

ATU 

MTU 

ETS 

ETM 

Ɍɢ
ɩɵ

 ɪ
ɚɫ
ɰɟ
ɩɢ
ɬɟ

-

ɥɟ
ɣ 

DSU 

ɉрɢɦеɱаɧɢе: ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɜɵɤɥɸчɚɬɟɥɟɣ ɫ ɬɟɩɥɨɷɥɟɤɬɪɨɦɚɝɧɢɬɧɵɦɢ ɪɚɫɰɟɩɢɬɟɥɹɦɢ ɞɚɧɵ ɜ ɪɚɡɞɟɥɟ 2.2. 
 

• ɋ ɧɟɪɟɝɭɥɢɪɭɟɦɵɦɢ ɭɫɬɚɜɤɚɦɢ ɬɟɩɥɨɜɨɝɨ ɢ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɨɝɨ ɪɚɫɰɟɩɢɬɟɥɟɣ • ɋ ɪɟɝɭɥɢɪɭɟɦɨɣ ɭɫɬɚɜɤɨɣ ɬɟɩɥɨɜɨɝɨ ɢ ɧɟɪɟɝɭɥɢɪɭɟɦɨɣ ɭɫɬɚɜɤɨɣ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɨɝɨ ɪɚɫɰɟɩɢɬɟɥɹ • ɋ ɪɟɝɭɥɢɪɭɟɦɵɦɢ ɭɫɬɚɜɤɚɦɢ ɬɟɩɥɨɜɨɝɨ ɢ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɨɝɨ ɪɚɫɰɟɩɢɬɟɥɟɣ • Ɍɨɥɶɤɨ ɫ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɵɦ ɪɚɫɰɟɩɢɬɟɥɟɦ • Эɥɟɤɬɪɨɧɧɵɣ (LSI), ɜɨɡɦɨɠɧɵɟ ɭɫɬɚɜɤɢ ɞɚɧɵ ɜ ɬɚɛɥɢɰɟ 2.27 • Эɥɟɤɬɪɨɧɧɵɣ (LSIG, ɚɦɩɟɪɦɟɬɪ, ɢɧɬɟɪɮɟɣɫ ɫɜɹɡɢ, ɥɨɝɢчɟɫɤɚɹ ɫɟɥɟɤɬɢɜɧɨɫɬɶ, ɫɦ. ɬɚɛɥɢɰɭ 2.28) • ȼɵɤɥɸчɚɬɟɥɶ-ɪɚɡɴɟɞɢɧɢɬɟɥɶ 

 

1
0
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ɫɭɦɦɭ ɬɨɤɨɜ ɜ ɬɪɟɯ ɮɚɡɧɵɯ ɢ ɜ ɧɟɣɬɪɚɥɶɧɨɦ ɩɪɨɜɨɞɧɢɤɚɯ. Еɫɥɢ ɷɬɚ ɫɭɦɦɚ 
ɩɪɟɜɵɲɚɟɬ ɡɚɞɚɧɧɨɟ ɡɧɚчɟɧɢɟ (ɧɚɩɪɢɦɟɪ, ɩɪɢ ɨɞɧɨɮɚɡɧɨɦ ɡɚɦɵɤɚɧɢɢ ɧɚ 
ɡɟɦɥɸ) ɜ ɬɟчɟɧɢɟ ɜɪɟɦɟɧɢ, ɩɪɟɜɵɲɚɸɳɟɝɨ ɡɚɞɚɧɧɭɸ ɡɚɞɟɪɠɤɭ, ɬɨ ɚɜɬɨɦɚ-
ɬɢчɟɫɤɢɣ ɜɵɤɥɸчɚɬɟɥɶ ɫɪɚɛɚɬɵɜɚɟɬ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɧɚɫɬɪɨɣɤɨɣ ɡɚɳɢɬɵ 

(ɪɢɫ. 2.66). Иɡ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɮɭɧɤɰɢɣ ɪɚɫɰɟɩɢɬɟɥɢ ɨɛɥɚɞɚɸɬ: • ɢɡɦɟɪɟɧɢɟɦ ɬɨɤɚ – ɡɧɚчɟɧɢɟ ɧɚɢɛɨɥɶɲɟɝɨ ɢɡ ɮɚɡɧɵɯ ɬɨɤɨɜ ɨɬɨ-
ɛɪɚɠɚɟɬɫɹ ɜ ɜɟɪɯɧɟɣ ɫɬɪɨɤɟ ɀК-ɞɢɫɩɥɟɹ, ɜ ɧɢɠɧɟɣ ɫɬɪɨɤɟ ɩɨɨчɟɪɟɞɧɨ 
ɩɪɨɤɪɭчɢɜɚɸɬɫɹ ɡɧɚчɟɧɢɹ ɜɫɟɯ ɮɚɡɧɵɯ ɬɨɤɨɜ, ɦɢɧɢɦɚɥɶɧɵɣ ɬɨɤ ɜ ɨɞɧɨɣ 

ɮɚɡɟ 0,3⋅In, ɦɚɤɫɢɦɚɥɶɧɵɣ – 10⋅In, ɬɨчɧɨɫɬɶ ɢɡɦɟɪɟɧɢɹ – 10%; • ɢɧɬɟɪɮɟɣɫɨɦ ɩɟɪɟɞɚчɢ ɞɚɧɧɵɯ – ɜɨɡɦɨɠɧɚ ɩɟɪɟɞɚчɚ ɭɫɬɚɜɤɢ 

ɫɪɚɛɚɬɵɜɚɧɢɹ ɡɚɳɢɬɵ, ɡɧɚчɟɧɢɹ ɧɚɢɛɨɥɶɲɟɝɨ ɢɡ ɬɪɟɯ ɮɚɡɧɵɯ ɬɨɤɨɜ, 
ɡɧɚчɟɧɢɣ ɬɨɤɨɜ ɮɚɡɧɵɯ ɢ ɧɟɣɬɪɚɥɶɧɨɝɨ ɩɪɨɜɨɞɧɢɤɨɜ, ɚɜɚɪɢɣɧɵɯ ɫɨɨɛ-

ɳɟɧɢɣ (ɩɟɪɟɝɪɭɡɤɚ, ɤɨɪɨɬɤɨɟ ɡɚɦɵɤɚɧɢɟ);  • ɥɨɝɢчɟɫɤɨɣ ɫɟɥɟɤɬɢɜɧɨɫɬɶɸ (ZɋI) – ɧɟɫɤɨɥɶɤɨ ɚɜɬɨɦɚɬɨɜ ɫɨɟɞɢ-

ɧɹɸɬɫɹ ɤɚɛɟɥɟɦ ɭɩɪɚɜɥɟɧɢɹ ɢ ɜɤɥɸчɚɟɬɫɹ ɮɭɧɤɰɢɹ ZɋI. 

Ɍɚɛɥɢɰɚ 2.27 

Хɚɪɚɤɬɟɪɢɫɬɢɤɢ ɪɚɫɰɟɩɢɬɟɥɟɣ ETS ɞɥɹ ɜɵɤɥɸчɚɬɟɥɟɣ TS100−TS800 

ɉɚɪɚɦɟɬɪ Чɢɫɥɟɧɧɵɟ ɡɧɚчɟɧɢɹ ɢ ɩɪɢɦɟчɚɧɢɹ 

Защɢɬа ɨɬ ɩереɝрɭɡɤɢ (ɫ ɞɥɢɬеɥɶɧɨй ɡаɞерɠɤɨй ɫраɛаɬываɧɢɹ) 
ɍɫɬɚɜɤɚ Ir, А (0,4; 0,45; 0,5; 0,55; 0,6; 0,65; 0,7; 0,75; 0,8; 0,85; 0,9; 0,95; 

1,0)⋅In, 13 ɡɧɚчɟɧɢɣ ɭɫɬɚɜɨɤ 

ȼɪɟɦɹ ɫɪɚɛɚɬɵɜɚɧɢɹ, ɫ ɧɟɪɟɝɭɥɢɪɭɟɦɨɟ ɩɪɢ 6⋅Ir, ɬɨчɧɨɫɬɶ ɫɪɚɛɚɬɵɜɚɧɢɹ ±20% 

Защɢɬа ɨɬ ɤɨрɨɬɤɨɝɨ ɡаɦыɤаɧɢɹ (ɫ ɤраɬɤɨвреɦеɧɧɨй ɡаɞерɠɤɨй ɫраɛаɬываɧɢɹ)
ɍɫɬɚɜɤɚ Isd, А 9 ɡɧɚчɟɧɢɣ ɭɫɬɚɜɨɤ: (1,5; 2; 3; 4; 5; 6; 7; 8; 10)⋅Ir, ɬɨчɧɨɫɬɶ 

ɫɪɚɛɚɬɵɜɚɧɢɹ ±15% 

Зɚɞɟɪɠɤɚ ɫɪɚɛɚɬɵɜɚ-
ɧɢɹ, ɦɫ 

4 ɧɚɫɬɪɨɣɤɢ: 50; 100; 200; 300, ɬɨчɧɨɫɬɶ ɨɬɫчɟɬɚ ɡɚɞɟɪɠɤɢ ±20%  

Защɢɬа ɨɬ ɤɨрɨɬɤɨɝɨ ɡаɦыɤаɧɢɹ (ɦɝɧɨвеɧɧаɹ) 
ɍɫɬɚɜɤɚ Ii, А ɧɟɪɟɝɭɥɢɪɭɟɦɚɹ, 11⋅In 

Ɏɭɧɤɰɢɹ ɥɨɝɢчɟɫɤɨɣ ɫɟɥɟɤɬɢɜɧɨɫɬɢ (ɪɢɫ. 2.67) ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ ɫɟɬɟɣ 

ɫ ɜɵɫɨɤɢɦɢ ɡɧɚчɟɧɢɹɦɢ ɧɨɦɢɧɚɥɶɧɨɝɨ ɬɨɤɚ ɢ ɬɨɤɚ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ, 
ɩɪɟɞɴɹɜɥɹɸɳɢɯ ɩɨɜɵɲɟɧɧɵɟ ɬɪɟɛɨɜɚɧɢɹ ɤ ɛɟɡɨɩɚɫɧɨɫɬɢ ɢ ɧɟɩɪɟɪɵɜɧɨɫɬɢ 

ɷɥɟɤɬɪɨɩɢɬɚɧɢɹ. ɉɨɞɨɛɧɚɹ ɫɟɥɟɤɬɢɜɧɨɫɬɶ ɪɟɚɥɢɡɭɟɬɫɹ, ɟɫɥɢ ɚɩɩɚɪɚɬɵ 

ɫɧɚɛɠɟɧɵ ɫɩɟɰɢɚɥɶɧɵɦɢ ɷɥɟɤɬɪɨɧɧɵɦɢ ɪɚɫɰɟɩɢɬɟɥɹɦɢ (ETM ɞɥɹ ɚɜɬɨɦɚ-
ɬɢчɟɫɤɢɯ ɜɵɤɥɸчɚɬɟɥɟɣ TS). Ʌɨɝɢчɟɫɤɚɹ ɫɟɥɟɤɬɢɜɧɨɫɬɶ ɨɛɟɫɩɟчɢɜɚɟɬ:  • ɫɧɢɠɟɧɢɟ ɧɚɝɪɭɡɤɢ ɧɚ ɷɥɟɦɟɧɬɵ ɫɢɫɬɟɦɵ ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɹ ɜ ɭɫ-
ɥɨɜɢɹɯ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ; 
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Кɪɚɬɧɨɫɬɶ ɧɨɦɢɧɚɥɶɧɨɦɭ ɬɨɤɭ ɪɚɫɰɟɩɢɬɟɥɹ
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Ɋɢɫ. 2.61. Хараɤɬерɢɫɬɢɤɢ ɫраɛаɬываɧɢɹ ɡащɢɬы авɬɨɦаɬɢɱеɫɤɢɯ выɤɥɸ-

ɱаɬеɥей TS100−TS800 ɫ ɷɥеɤɬрɨɧɧыɦɢ раɫцеɩɢɬеɥɹɦɢ ЕТS23, ЕТS33, ЕТS43 

(вɨɡɦɨɠɧые ɭɫɬавɤɢ ɞаɧы в ɬаɛɥɢце 2.27) 
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Кɪɚɬɧɨɫɬɶ ɧɨɦɢɧɚɥɶɧɨɦɭ ɬɨɤɭ ɪɚɫɰɟɩɢɬɟɥɹ
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Ɋɢɫ. 2.62. Хараɤɬерɢɫɬɢɤɢ ɫраɛаɬываɧɢɹ ɡащɢɬы авɬɨɦаɬɢɱеɫɤɢɯ выɤɥɸ-

ɱаɬеɥей TS400, TS630, TS800 ɫ ɷɥеɤɬрɨɧɧыɦɢ раɫцеɩɢɬеɥɹɦɢ ЕТМ33, ЕТМ43 

(ɩɨ ɬаɛɥɢце 2.28) 
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Ɋɢɫ. 2.63. ɉереɞɧɹɹ ɩаɧеɥɶ ɷɥеɤɬрɨɧɧɨɝɨ раɫцеɩɢɬеɥɹ ɫерɢɢ ETS23 (а) ɢ ɩрɢ-
ɦер ɧаɫɬрɨйɤɢ ɡащɢɬ ɨɬ ɬɨɤɨв ɩереɝрɭɡɤɢ ɢ ɬɨɤɨв ɤɨрɨɬɤɨɝɨ ɡаɦыɤаɧɢɹ (ɛ) 
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Ɍɚɛɥɢɰɚ 2.28 

Хɚɪɚɤɬɟɪɢɫɬɢɤɢ ɢ ɨɩɰɢɢ ɪɚɫɰɟɩɢɬɟɥɟɣ ETɆ ɞɥɹ ɜɵɤɥɸчɚɬɟɥɟɣ  

TS400−TS800 

ɉɚɪɚɦɟɬɪ Чɢɫɥɟɧɧɵɟ ɡɧɚчɟɧɢɹ ɢ ɩɪɢɦɟчɚɧɢɹ 

Защɢɬа ɨɬ ɩереɝрɭɡɤɢ (ɫ ɞɥɢɬеɥɶɧɨй ɡаɞерɠɤɨй ɫраɛаɬываɧɢɹ) 
ɍɫɬɚɜɤɚ Ir, А Ɋɟɝɭɥɢɪɭɟɦɚɹ: (0,3−1,0)⋅In, 30 ɡɧɚчɟɧɢɣ ɭɫɬɚɜɨɤ 

Зɚɞɟɪɠɤɚ ɫɪɚɛɚɬɵɜɚ-
ɧɢɹ, ɫ, ɩɪɢ 6⋅Ir 

ɪɟɝɭɥɢɪɭɟɦɚɹ, 5 ɡɧɚчɟɧɢɣ: 2, 4, 6, 8, 12; ɬɨчɧɨɫɬɶ ɨɬɫчɟɬɚ ±20% 

Защɢɬа ɨɬ ɤɨрɨɬɤɨɝɨ ɡаɦыɤаɧɢɹ (ɫ ɤраɬɤɨвреɦеɧɧɨй ɡаɞерɠɤɨй ɫраɛаɬываɧɢɹ)
ɍɫɬɚɜɤɚ Isd, А ɪɟɝɭɥɢɪɭɟɦɚɹ, 9 ɡɧɚчɟɧɢɣ: (1,5; 2; 3; 4; 5; 6; 7; 8; 10)⋅Ir, 

ɬɨчɧɨɫɬɶ ɫɪɚɛɚɬɵɜɚɧɢɹ ±15% 

Зɚɞɟɪɠɤɚ ɫɪɚɛɚɬɵɜɚ-
ɧɢɹ, ɦɫ, ɩɪɢ 6⋅Ir 

ɪɟɝɭɥɢɪɭɟɦɚɹ, 4 ɧɚɫɬɪɨɣɤɢ: 50; 100; 200; 300, ɬɨчɧɨɫɬɶ 
ɨɬɫчɟɬɚ ±15%; ɮɭɧɤɰɢɹ «I

2
t = constant»: ȼɤɥ. ɢɥɢ Ɉɬɤɥ. 

Защɢɬа ɨɬ ɤɨрɨɬɤɨɝɨ ɡаɦыɤаɧɢɹ (ɦɝɧɨвеɧɧаɹ) 
ɍɫɬɚɜɤɚ Ii, А ɪɟɝɭɥɢɪɭɟɦɚɹ, 9 ɡɧɚчɟɧɢɣ: (1,5; 2; 3; 4; 5; 6; 7; 8; 10)⋅Iɩ 

Иɧɞɢɤацɢɹ ɩрɢɱɢɧы ɫраɛаɬываɧɢɹ 
ɋɜɟɬɨɞɢɨɞɧɵɣ ɢɧɞɢ-

ɤɚɬɨɪ 
Ir, Isd, Ii (Ig) 

Оɩцɢɢ ɞɥɹ TS400ЕTM−TS800ЕTM 

Иɡɦɟɪɟɧɢɟ ɬɨɤɚ, А ɬɨɤ ɦɚɤɫɢɦɚɥɶɧɨ ɧɚɝɪɭɠɟɧɧɨɣ ɮɚɡɵ, ɬɨɤɢ ɬɪɟɯ ɮɚɡɧɵɯ ɢ 

ɧɟɣɬɪɚɥɶɧɨɝɨ ɩɪɨɜɨɞɧɢɤɚ 

Зɚɳɢɬɚ ɨɬ ɡɚɦɵɤɚɧɢɹ 
ɧɚ ɡɟɦɥɸ 

ɪɟɝɭɥɢɪɭɟɦɚɹ ɭɫɬɚɜɤɚ, 9 ɧɚɫɬɪɨɟɤ: (0,2−1,0)⋅Iɩ; ɪɟɝɭɥɢɪɭɟ-
ɦɨɟ ɜɪɟɦɹ ɡɚɞɟɪɠɤɢ, 4 ɧɚɫɬɪɨɣɤɢ: 100, 200, 300, 400 ɦɫ, 
ɞɨɩɭɫɤ ±20%; ɮɭɧɤɰɢɹ «I

2
t = constant»: ȼɤɥ. ɢɥɢ Ɉɬɤɥ. 

Иɧɬɟɪɮɟɣɫ ɩɟɪɟɞɚчɢ 

ɞɚɧɧɵɯ 
ɩɟɪɟɞɚчɚ ɡɧɚчɟɧɢɣ ɭɫɬɚɜɨɤ, ɬɨɤɨɜ ɮɚɡɧɵɯ ɢ ɧɟɣɬɪɚɥɶɧɨɝɨ 
ɩɪɨɜɨɞɧɢɤɨɜ, ɩɪɢчɢɧ ɫɪɚɛɚɬɵɜɚɧɢɹ  

Ʌɨɝɢчɟɫɤɚɹ ɫɟɥɟɤɬɢɜ-
ɧɨɫɬɶ ZCI 

ɜɯɨɞɧɨɣ ɢ ɜɵɯɨɞɧɨɣ ɫɢɝɧɚɥ ZCI 

• ɭɦɟɧɶɲɟɧɢɟ ɜɪɟɦɟɧɢ ɫɪɚɛɚɬɵɜɚɧɢɹ (ɞɨ ɫɨɬɟɧ ɦɢɥɥɢɫɟɤɭɧɞ); • ɫɧɢɠɟɧɢɟ ɭɳɟɪɛɚ ɜ ɫɢɫɬɟɦɟ ɷɥɟɤɬɪɨɩɢɬɚɧɢɹ ɩɪɢ ɚɜɚɪɢɹɯ. 
ɉɪɢ ɜɤɥɸчɟɧɧɨɣ ɮɭɧɤɰɢɢ ZCI ɪɚɫɰɟɩɢɬɥɶ ЕɌɆ ɨɛɧɚɪɭɠɢɜɚɟɬ ɡɚ-

ɦɵɤɚɧɢɟ ɢ ɩɨɫɵɥɚɟɬ ɫɢɝɧɚɥ ɜɵɲɟ ɪɚɫɩɥɨɠɟɧɧɨɦɭ ɚɜɬɨɦɚɬɢчɟɫɤɨɦɭ ɜɵ-

ɤɥɸчɚɬɟɥɸ (ɪɢɫ. 2.67). ɉɨɥɭчɢɜ ɫɢɝɧɚɥ, ɷɬɨɬ ɜɵɤɥɸчɚɬɟɥɶ ɧɟ ɛɭɞɟɬ ɫɪɚ-
ɛɚɬɵɜɚɬɶ ɜ ɬɟчɟɧɢɟ ɡɚɞɚɧɧɨɣ ɜɵɞɟɪɠɤɢ, ɢɝɧɨɪɢɪɭɹ ɫɨɛɫɬɜɟɧɧɵɟ ɡɚ-
ɞɟɪɠɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɡɚɳɢɬɵ ɨɬ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ ɢɥɢ ɡɚɦɵɤɚɧɢɹ 
ɧɚ ɡɟɦɥɸ, ɚ ɡɚɬɟɦ ɫɛɪɚɫɵɜɚɟɬ ɫɢɝɧɚɥ ɚɜɚɪɢɢ. ɉɪɢ ɨɬɫɭɬɫɬɜɢɢ ZCI ɪɚɫɰɟ- 
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Ɋɢɫ. 2.64. Орɝаɧы ɭɩравɥеɧɢɹ ɢ ɢɧɞɢɤацɢɢ ɦɧɨɝɨɮɭɧɤцɢɨɧаɥɶɧыɯ ɷɥеɤɬрɨɧ-
ɧыɯ раɫцеɩɢɬеɥей ɫерɢɢ ЕТМ ɞɥɹ выɤɥɸɱаɬеɥей TS400, TS630 ɢ TS800: 
1 – реɝɭɥɹɬɨр ɧаɫɬрɨйɤɢ ɡащɢɬы ɫ ɞɥɢɬеɥɶɧɨй ɡаɞерɠɤɨй ɫраɛаɬываɧɢɹ (Ir);  

2 – реɝɭɥɹɬɨр ɧаɫɬрɨйɤɢ ɞɥɢɬеɥɶɧɨй ɡаɞерɠɤɢ ɫраɛаɬываɧɢɹ (tr); 3 – реɝɭɥɹɬɨр 
ɧаɫɬрɨйɤɢ ɡащɢɬы ɫ ɤраɬɤɨвреɦеɧɧɨй ɡаɞерɠɤɨй ɫраɛаɬываɧɢɹ вреɦеɧɢ (Isd);  

4 – реɝɭɥɹɬɨр ɤраɬɤɨвреɦеɧɧɨй ɡаɞерɠɤɢ ɫраɛаɬываɧɢɹ (tsd); 5 – реɝɭɥɹɬɨр ɧа-
ɫɬрɨйɤɢ ɭɫɬавɤɢ ɦɝɧɨвеɧɧɨй ɡащɢɬы (Ii ); 6 – реɝɭɥɹɬɨр ɧаɫɬрɨйɤɢ ɡащɢɬы ɨɬ ɡа-
ɦыɤаɧɢɹ ɧа ɡеɦɥɸ (Ig ); 7 – реɝɭɥɹɬɨр ɧаɫɬрɨйɤɢ ɡаɞерɠɤɢ ɫраɛаɬываɧɢɹ ɡащɢɬы 

ɨɬ ɡаɦыɤаɧɢɹ ɧа ɡеɦɥɸ (tg); 8 – ɫвеɬɨɞɢɨɞɧые ɢɧɞɢɤаɬɨры; 9 – ɤɧɨɩɤа TR (ɨɬɨ-
ɛраɠеɧɢе ɩрɢɱɢɧы ɫраɛаɬываɧɢɹ); 10 – ɀК-ɞɢɫɩɥей (аɦɩерɦеɬр); 11 – ɞɨɩɨɥɧɢ-
ɬеɥɶɧɨе ɩɢɬаɧɢе; 12 – раɡɴеɦ ɞɥɹ ɬеɫɬɢрɨваɧɢɹ; 13 – ɫвеɬɨɞɢɨɞɧый ɢɧɞɢɤаɬɨр 
вɨɡɦɨɠɧɨɫɬɢ ɫраɛаɬываɧɢɹ авɬɨɦаɬɢɱеɫɤɨɝɨ выɤɥɸɱаɬеɥɹ: ɬɨɤ ɧе ɦеɧее 90% Ir – 

ɧеɩрерывɧɨе ɫвеɱеɧɢе, ɬɨɤ ɧе ɦеɧее 105% Ir – ɦɢɝаɧɢе 
 

 
Приɦечаɧия: 1. Иɧɞɢɤɚɰɢɹ ɜɨɡɦɨɠɧɨɫɬɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɚɜɬɨɦɚɬɢчɟɫɤɨɝɨ ɜɵɤɥɸчɚ-
ɬɟɥɹ: ɫɜɟɬɨɞɢɨɞɧɵɟ ɢɧɞɢɤɚɬɨɪɵ (alarm) ɧɚчɢɧɚɸɬ ɫɜɟɬɢɬɶɫɹ ɪɨɜɧɵɦ ɫɜɟɬɨɦ, ɤɨɝɞɚ 
ɬɨɤ ɩɪɟɜɵɲɚɟɬ 90% Ir, ɢ ɧɚчɢɧɚɟɬ ɦɢɝɚɬɶ, ɤɨɝɞɚ ɬɨɤ ɩɪɟɜɵɲɚɟɬ 105% Ir, ɭɤɚɡɵɜɚɹ 
ɬɟɦ ɫɚɦɵɦ, чɬɨ ɚɜɬɨɦɚɬɢчɟɫɤɢɣ ɜɵɤɥɸчɚɬɟɥɶ ɦɨɠɟɬ ɫɪɚɛɨɬɚɬɶ. 

2. Иɧɞɢɤɚɬɨɪɵ ɫɪɚɛɚɬɵɜɚɧɢɹ ɚɜɬɨɦɚɬɢчɟɫɤɨɝɨ ɜɵɤɥɸчɚɬɟɥɹ: ɫɜɟɬɨɞɢɨɞɧɵɟ ɢɧɞɢɤɚ-
ɬɨɪɵ ɭɤɚɡɵɜɚɸɬ ɩɪɢчɢɧɭ ɫɪɚɛɚɬɵɜɚɧɢɹ: Ir – ɩɟɪɟɝɪɭɡɤɚ; Isd – ɤɨɪɨɬɤɨɟ ɡɚɦɵɤɚɧɢɟ 
(ɡɚɳɢɬɚ ɫ ɤɪɚɬɤɨɜɪɟɦɟɧɧɨɣ ɡɚɞɟɪɠɤɨɣ ɫɪɚɛɚɬɵɜɚɧɢɹ, ɦɝɧɨɜɟɧɧɚɹ); Ig – ɡɚɦɵɤɚɧɢɟ 
ɧɚ ɡɟɦɥɸ. 

3. ɉɪɢ ɧɚɠɚɬɢɢ ɤɧɨɩɤɢ TR ɡɚɝɨɪɚɟɬɫɹ ɢɧɞɢɤɚɬɨɪ, ɭɤɚɡɵɜɚɸɳɢɣ ɧɚ ɩɪɢчɢɧɭ ɫɪɚɛɚɬɵ-

ɜɚɧɢɹ. Иɧɮɨɪɦɚɰɢɹ ɨ ɩɪɢчɢɧɟ ɫɪɚɛɚɬɵɜɚɧɢɹ ɫɨɯɪɚɧɹɟɬɫɹ ɜ ɩɚɦɹɬɢ ɢ ɨɬɨɛɪɚɠɚɟɬɫɹ 
ɫɜɟɬɨɞɢɨɞɧɵɦ ɢɧɞɢɤɚɬɨɪɨɦ ɩɪɢ ɧɚɠɚɬɢɢ ɤɧɨɩɤɢ TR. ɉɪɢ ɡɚɦɵɤɚɧɢɢ ɚɜɬɨɦɚɬɢчɟɫɤɨ-
ɝɨ ɜɵɤɥɸчɚɬɟɥɹ ɩɨɫɥɟ ɟɝɨ ɫɪɚɛɚɬɵɜɚɧɢɹ ɫɜɟɬɨɞɢɨɞ ɝɚɫɧɟɬ ɢ ɩɚɦɹɬɶ ɨчɢɳɚɟɬɫɹ. Еɫɥɢ 

ɧɚɠɚɬɶ ɧɚ ɤɧɨɩɤɭ TR ɜ ɧɨɪɦɚɥɶɧɨɦ ɪɟɠɢɦɟ ɪɚɛɨɬɵ, ɬɨ ɡɚɝɨɪɹɬɫɹ ɜɫɟ ɢɧɞɢɤɚɬɨɪɵ, чɬɨ 
ɭɤɚɡɵɜɚɟɬ ɧɚ ɢɯ ɢɫɩɪɚɜɧɨɫɬɶ ɢ ɧɚɥɢчɢɟ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɝɨ ɷɥɟɤɬɪɨɩɢɬɚɧɢɹ. 
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Ɂащиɬа оɬ ɩеɪеɝɪɭɡɤи ɫ ɞлиɬельɧоɣ
ɡаɞеɪɠɤоɣ ɫɪаɛаɬываɧия:

ɝɪɭɛɚɹ ɧɚɫɬɪɨɣɤɚ (ɤɪɚɬɧɚɹ )

- ɬɨчɧɚɹ ɧɚɫɬɪɨɣɤɚ
 - ɞɥɢɬɟɥɶɧɚɹ ɡɚɞɟɪɠɤɚ ɫɪɚɛɚɬɵɜɚɧɹ
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I

t
r

r

ɨ ɩI

 

Ɂащиɬа оɬ ɤоɪоɬɤоɝо ɡамыɤаɧия:

ɭɫɬɚɜɤɚ ɡɚɳɢɬɵ ɨɬ КЗ
- ɡɚɞɟɪɠɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ ɡɚɳɢɬɵ ɨɬ КЗ
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Ɂащиɬа оɬ ɡамыɤаɧия ɧа ɡемлю:

ɭɫɬɚɜɤɚ ɡɚɳɢɬɵ ɨɬ ɡɚɦɵɤɚɧɢɹ ɧɚ ɡɟɦɥɸ
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Ɋɢɫ. 2.65. Хараɤɬерɢɫɬɢɤɢ ɫраɛаɬываɧɢɹ раɫцеɩɢɬеɥей ɫерɢɢ ЕТМ (а) ɢ 

ɩрɢɦеры ɧаɫɬрɨйɤɢ ɡащɢɬ ɨɬ ɩереɝрɭɡɤɢ (ɛ) ɢ ɨɬ ɤɨрɨɬɤɢɯ ɡаɦыɤаɧɢй (в, ɝ) 
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Ɋɢɫ. 2.66. ɇаɫɬрɨйɤа ɡащɢɬы ɨɬ ɡаɦыɤаɧɢɹ ɧа ɡеɦɥɸ: Ig – ɭɫɬавɤа ɡащɢɬы 

ɨɬ ɡаɦыɤаɧɢɹ ɧа ɡеɦɥɸ; tg – ɡаɞерɠɤа ɫраɛаɬываɧɢɹ ɡащɢɬы  

 

 

 

Ʌɨɝɢчɟɫɤɚɹ
ɫɟɥɟɤɬɢɜɧɨɫɬɶ

Ɇɝɧɨɜɟɧɧɨɟ 
ɫɪɚɛɚɬɵɜɚɧɢɟ ɡɚɳɢɬɵ

Аɜɚɪɢɹ 1

Аɜɚɪɢɹ 2

Ɇɝɧɨɜɟɧɧɨɟ 
ɫɪɚɛɚɬɵɜɚɧɢɟ 
ɡɚɳɢɬɵ

ɍɫɬɚɧɨɜɥɟɧɧɚɹ
ɡɚɞɟɪɠɤɚ: 0,1 ɫ

ɍɫɬɚɧɨɜɥɟɧɧɚɹ
ɡɚɞɟɪɠɤɚ: 0,2 ɫ

ɍɫɬɚɧɨɜɥɟɧɧɚɹ
ɡɚɞɟɪɠɤɚ: 0,2 ɫ

АВ3

АВ2

АВ1

 
 

Ɋɢɫ. 2.67. ɉрɢɧцɢɩ раɛɨɬы авɬɨɦаɬɢɱеɫɤɢɯ выɤɥɸɱаɬеɥей ɫ вɤɥɸɱеɧɧɨй 
ɮɭɧɤцɢей ɥɨɝɢɱеɫɤɨй ɫеɥеɤɬɢвɧɨɫɬɢ 
 
ɩɢɬɟɥɶ ЕɌɆ ɨɛɧɚɪɭɠɢɜɚɟɬ ɚɜɚɪɢɸ, ɩɨɫɥɟ чɟɝɨ ɚɜɬɨɦɚɬɢчɟɫɤɢɣ ɜɵɤɥɸ-

чɚɬɟɥɶ ɫɪɚɛɚɬɵɜɚɟɬ ɫ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ.  

ȼɵɤɥɸчɚɬɟɥɢ АȼS1203Е ɨɫɧɚɳɚɸɬɫɹ ɜɫɬɪɨɟɧɧɵɦ ɷɥɟɤɬɪɨɧɧɵɦ 

ɪɚɫɰɟɩɢɬɟɥɟɦ. ɇɚ ɪɢɫ. 2.68 ɩɨɤɚɡɚɧɵ ɨɪɝɚɧɵ ɢɧɞɢɤɚɰɢɢ ɢ ɭɩɪɚɜɥɟɧɢɹ 
ɪɚɫɰɟɩɢɬɟɥɹ, ɩɨɡɜɨɥɹɸɳɢɟ ɧɚɫɬɪɨɢɬɶ ɡɚɳɢɬɭ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɟɝɨ ɜɪɟ-
ɦɹɬɨɤɨɜɵɦɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ (ɪɢɫ. 2.69). Ɇɝɧɨɜɟɧɧɚɹ ɡɚɳɢɬɚ ɨɬ ɬɨɤɨɜ 
ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ ɢɦɟɟɬ ɮɢɤɫɢɪɨɜɚɧɧɨɟ ɡɧɚчɟɧɢɟ: 11⋅In. 
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Ɋɢɫ. 2.68. ɉереɞɧɹɹ ɩаɧеɥɶ ɷɥеɤɬрɨɧɧɨɝɨ раɫцеɩɢɬеɥɹ авɬɨɦаɬɢɱеɫɤɨɝɨ вы-

ɤɥɸɱаɬеɥɹ ВА−СЭЩ−АВS1203Е: 1 – реɝɭɥɹɬɨр ɧаɫɬрɨйɤɢ ɡащɢɬы ɫ ɞɥɢɬеɥɶɧɨй 
ɡаɞерɠɤɨй ɫраɛаɬываɧɢɹ Ir=(0,5; 0,6; 0,7; 0,8; 0,9; 1,0)⋅In; 2 – реɝɭɥɹɬɨр ɧаɫɬрɨйɤɢ 
ɡащɢɬы ɫ ɤраɬɤɨвреɦеɧɧɨй ɡаɞерɠɤɨй ɫраɛаɬываɧɢɹ Iɬ=(2−3−4−5−6−8−10)⋅Ir; 3 – 

ɩереɤɥɸɱаɬеɥɶ ɡɧаɱеɧɢй ɤраɬɤɨвреɦеɧɧɨй ɡаɞерɠɤɢ ɫраɛаɬываɧɢɹ: 0,1; 0,2; 0,3 

ɫеɤɭɧɞы; 4 – ɩереɤɥɸɱаɬеɥɶ ɱаɫɬɨɬы 50 ɢɥɢ 60 Ƚц; 5 – ɫвеɬɨɞɢɨɞɧый ɢɧɞɢɤаɬɨр: 
еɫɥɢ ɬɨɤ ɧаɝрɭɡɤɢ ɧаɯɨɞɢɬɫɹ в ɩреɞеɥаɯ 70−110% ɭɫɬаɧɨвɥеɧɧɨɝɨ ɡɧаɱеɧɢɹ Ir, ɢɧɞɢɤаɬɨр 

ɦɢɝаеɬ; еɫɥɢ ɬɨɤ ɧаɝрɭɡɤɢ ɩревышаеɬ 110% ɭɫɬаɧɨвɥеɧɧɨɝɨ ɡɧаɱеɧɢɹ Ir, ɬɨ ɫвеɬɨɞɢɨɞ 

ɫвеɬɢɬɫɹ ɧеɩрерывɧɨ, ɭɤаɡываɹ ɬеɦ ɫаɦыɦ, ɱɬɨ авɬɨɦаɬɢɱеɫɤɢй выɤɥɸɱаɬеɥɶ ɦɨɠеɬ 

ɫраɛɨɬаɬɶ 
 

Авɬɨɦаɬɢɱеɫɤɢе выɤɥɸɱаɬеɥɢ ВА−СЭЩ−LВА ɪɚɫɫчɢɬɚɧɵ ɞɥɹ ɷɤɫ-
ɩɥɭɚɬɚɰɢɢ ɜ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɤɚɯ ɧɚ ɧɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɞɨ 690 ȼ 

ɩɟɪɟɦɟɧɧɨɝɨ ɬɨɤɚ чɚɫɬɨɬɨɣ 50/60 Ƚɰ ɢ ɧɚ ɧɨɦɢɧɚɥɶɧɵɟ ɬɨɤɢ ɨɬ 630 ɞɨ 
5000 А (ɬɚɛɥ. 2.28). ɋɬɪɭɤɬɭɪɚ ɢɯ ɭɫɥɨɜɧɨɝɨ ɨɛɨɡɧɚчɟɧɢɹ ɢ ɟɟ ɪɚɫɲɢɮ-

ɪɨɜɤɚ ɩɪɢɜɟɞɟɧɵ ɧɚ ɪɢɫ. 2.70. Ɍɟɯɧɢчɟɫɤɢɟ ɩɚɪɚɦɟɬɪɵ ɜɵɤɥɸчɚɬɟɥɟɣ 

ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 2.28, ɚ ɢɡɦɟɧɟɧɢɟ ɢɯ ɧɨɦɢɧɚɥɶɧɨɝɨ ɬɨɤɚ ɜ ɡɚɜɢ-

ɫɢɦɨɫɬɢ ɨɬ ɬɟɦɩɟɪɚɬɭɪɵ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ – ɜ ɬɚɛɥɢɰɟ 2.29. 

ȼɵɤɥɸчɚɬɟɥɢ ɨɫɧɚɳɚɸɬɫɹ ɷɥɟɤɬɪɨɧɧɵɦɢ ɪɚɫɰɟɩɢɬɟɥɹɦɢ ɦɚɤɫɢɦɚɥɶɧɨ-
ɝɨ ɬɨɤɚ ɫ ɡɚɳɢɬɧɵɦɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ, ɚɧɚɥɨɝɢчɧɵɦɢ ɩɪɢɜɟɞɟɧɧɵɦ ɧɚ 
ɪɢɫ. 2.71. ɋ ɩɨɦɨɳɶɸ ɷɥɟɤɬɪɨɧɧɵɯ ɛɥɨɤɨɜ ɤɨɧɬɪɨɥɹ ɢ ɭɩɪɚɜɥɟɧɢɹ (ɬɚɛɥ. 
2.30 ɢ 2.31) ɪɚɫɰɟɩɢɬɟɥɢ ɧɚɫɬɪɚɢɜɚɸɬɫɹ ɧɚ ɡɚɳɢɬɵ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 
ɜɪɟɦɹɬɨɤɨɜɵɦɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ ɢɯ ɪɟɥɟ ɨɬɤɥɸчɟɧɢɹ (ɪɢɫ. 2.72−2.75).  
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Ɋɢɫ. 2.69. Вреɦɹɬɨɤɨвые ɯараɤɬерɢɫɬɢɤɢ ɨɬɤɥɸɱеɧɢɹ авɬɨɦаɬɢɱеɫɤɨɝɨ вы-

ɤɥɸɱаɬеɥɹ ВА-СЭЩ-АВS1203Е 

 

 



Ɍɚɛɥɢɰɚ 2.28 

Ɍɟɯɧɢчɟɫɤɢɟ ɩɚɪɚɦɟɬɪɵ ɚɜɬɨɦɚɬɢчɟɫɤɢɯ ɜɵɤɥɸчɚɬɟɥɟɣ ȼА-ɋЭЩ- LȼА (ɫɦ. ɪɢɫ. 2.70) 
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Ɋɚɫчɟɬɧɵɣ ɬɨɤ, 
In max, А 

  

250, 

400, 

630 

800 1000 1250 1600 2000 2500 
3200 

(3150)
4000 4000 5000 

Ɋɚɛɨчɟɟ ɧɚɩɪɹ-
ɠɟɧɢɟ, Uɟ, ȼ 

  690 

ɇɚɩɪɹɠɟɧɢɟ 
ɢɡɨɥɹɰɢɢ, Ui, ȼ 

  1000 

Чɚɫɬɨɬɚ, Ƚɰ   50/60 

Чɢɫɥɨ ɩɨɥɸɫɨɜ 
(Ɋ) 

  3, 4 

ɈCR-II 
ɜ ɩɪɨɦɵɲ-

ɥɟɧɧɨɫɬɢ 
(0,4; 0,5; 0,6; 0,7; 0,8; 0,9; 1,0)⋅In max 

ɜ ɩɪɨɦɵɲ-

ɥɟɧɧɨɫɬɢ 

ɍɫɬɚɜɤɚ ɬɨɤɚ, 
In, А ɈCR-

III ɞɥɹ ɡɚɳɢɬɵ 

ɝɟɧɟɪɚɬɨɪɚ 

(0,2; 0,3; 0,4; 0,5; 0,6; 0,7; 0,8; 0,9; 1,0)⋅In max 

Ɋɚɫчɟɬɧɵɣ ɬɨɤ 
ɧɟɣɬɪɚɥɶɧɨɝɨ 
ɩɨɥɸɫɚ, А 

 630 800 1000 1250 1600 2000 2500 3200 4000 2500 2500 

690 ȼ 50 

600 ȼ 50 65 85 

Ɋɚɫчɟɬɧɚɹ ɨɬ-
ɤɥɸчɚɸɳɚɹ 
ɫɩɨɫɨɛɧɨɫɬɶ, 
ICU, ɤА 

 
500 ȼ ɢ ɧɢ-

ɠɟ 
65 

85 100 

1
1
7
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Ɋɚɫчɟɬɧɚɹ ɷɤɫ-
ɩɥɭɚɬɚɰɢɨɧɧɚɹ ɨɬ-
ɤɥɸчɚɸɳɚɹ ɫɩɨ-
ɫɨɛɧɨɫɬɶ, ICS, ɤА 

 % ɨɬ ICU 100% 

690 ȼ 105 

600 ȼ 105 143 187 

Ɋɚɫчɟɬɧɚɹ ɜɤɥɸ-

чɚɸɳɚɹ ɫɩɨɫɨɛ-

ɧɨɫɬɶ, Iɫɬ, ɤА (ɩɢ-

ɤɨɜɚɹ) 

 
500 ȼ ɢ ɧɢ-

ɠɟ 143 187 220 

1 ɫ 65 85 

2 ɫ 40 60 65 

ɇɨɦɢɧɚɥɶɧɵɣ 

ɤɪɚɬɤɨɜɪɟɦɟɧɧɵɣ 

ɜɵɞɟɪɠɢɜɚɟɦɵɣ 

ɬɨɤ, ICW, ɤА 

 

3 ɫ 30 50 60 65 

 

ɦɚɤɫɢɦɚɥɶ-
ɧɨɟ ɫɭɦɦɚɪ-
ɧɨɟ ɜɪɟɦɹ 
ɪɚɡɦɵɤɚɧɢɹ

40 ȼɪɟɦɹ ɫɪɚɛɚɬɵɜɚ-
ɧɢɹ, ɦɫ 

 
ɜɪɟɦɹ ɡɚɦɵ-

ɤɚɧɢɹ 80 

 

Ɉɤɨɧчɚɧɢɟ ɬɚɛɥɢɰɵ 2.28 
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LBA-10S-3EC XX XX XX XX XXХ XX X

Ɋɟɥɟ ɨɬɤɥɸчɟɧɢɹ 
ɢ ɟɝɨ ɨɩɰɢɢ

OCR-II OCR-III

ɍɫɬɪɨɣɫɬɜɨ ɨɬɤɥɸчɟɧɢɹ
ɩɨ ɩɚɞɟɧɢɸ ɧɚɩɪɹɠɟɧɢɹ

Ⱦɨɩɨɥɧɢɬɟɥɶɧɵɟ
чɚɫɬɢ (ɩɨ ɡɚɤɚɡɭ)

LBA 10 S 3 E ɋ

06   630 A   25   2500 A
08   800 A   32   3200 A
10  1000 A  40   4000 A
13  1250 A  50   5000 A
16  1600 A
20  2000 A
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Ɋ
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Х

Ɍɢɩ ɜɡɜɟɞɟɧɢɹ Иɫɬɨчɧɢɤ ɩɢɬɚɧɢɹ
ɞɥɹ ɨɬɤɥɸчɟɧɢɹ

Иɫɬɨчɧɢɤ ɩɢɬɚɧɢɹ
ɞɥɹ ɜɡɜɟɞɟɧɢɹ

ȼɫɩɨɦɨɝɚɬɟɥɶɧɵɟ
ɤɨɧɬɚɤɬɵ ɢ ɬɢɩ
ɜɡɜɟɞɟɧɢɹ

ɇɚɡɜɚɧɢɟ ɫɨɝɥɚɫɧɨ
ɬɢɩɚ ɢɡɞɟɥɢɹ

ɇɨɦɢɧɚɥɶɧɵɣ ɬɨɤ

Кɨɧɤɪɟɬɧɵɣ ɬɢɩ
ȼɵɤɥɸчɚɬɟɥɶ

Ɋɟɥɟ ɨɬɤɥɸчɟɧɢɹ
ɋ ɪɟɥɟ ɨɬɤɥɸчɟɧɢɹ
(ɫɬɚɧɞɚɪɬɧɵɣ)
Ȼɟɡ ɪɟɥɟ ɨɬɤɥɸчɟɧɢɹ
(ɷɤɨɧɨɦɧɵɣ)

Ɇɟɬɨɞ ɭɫɬɚɧɨɜɤɢ
ȼɵɤɚɬɧɨɣ ɬɢɩ

ɇɟɩɨɞɜɢɠɧɵɣ ɬɢɩ

Кɨɥɢчɟɫɬɜɨ ɩɨɥɸɫɨɜ
3 ɩɨɥɸɫɚ
4 ɩɨɥɸɫɚ

ɉɨɪɹɞɨɤ ɩɨɞɤɥɸчɟɧɢɹ ɮɚɡ
ɫɬɚɧɞɚɪɬɧɵɣ ɩɨɪɹɞɨɤ (R, S, T, N)
ɨɛɪɚɬɧɵɣ ɩɨɪɹɞɨɤ  (N, R, S, )Ɍ

 
 

Ɋɢɫ. 2.70. Сɬрɭɤɬɭра ɭɫɥɨвɧɨɝɨ ɨɛɨɡɧаɱеɧɢɹ выɤɥɸɱаɬеɥей ВА-СЭЩ-LВА 

 

 

 

Ɍɚɛɥɢɰɚ 2.29 

ȼɥɢɹɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɧɚ ɩɚɪɚɦɟɬɪɵ ɚɜɬɨɦɚɬɢчɟ-
ɫɤɢɯ ɜɵɤɥɸчɚɬɟɥɟɣ ȼА-ɋЭЩ-LȼА 

Ɍɢɩ ɜɵɤɥɸчɚɬɟɥɹ 
Ɍɟɦɩɟɪɚ-
ɬɭɪɚ, °ɋ LȼА-

06 

LȼА-

08 

LȼА-

10 

LȼА-

13 

LȼА-

16 

LȼА-

20 

LȼА-

25 

LȼА-

32 

LȼА-

40 

LȼА-

50 

40 630 800 1000 1250 1600 2000 2500 3200 4000 5000 

45 630 800 1000 1250 1600 2000 2500 3200 4000 5000 

50 630 800 1000 1250 1600 2000 2500 3200 4000 5000 

55 630 800 1000 1250 1550 2000 2450 3000 3900 4850 

60 630 800 1000 1200 1500 2000 2350 2900 3750 4700 

100>t>60 315 400 500 630 800 1000 1250 1575 2000 2500 
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Ɋɢɫ. 2.71. Сɯеɦа ɡащɢɬɧыɯ ɯараɤɬерɢɫɬɢɤ ɷɥеɤɬрɨɧɧыɯ раɫцеɩɢɬеɥей вы-

ɤɥɸɱаɬеɥей ВА-СЭЩ-LBA: 

1 – ɬɨɤ ɫраɛаɬываɧɢɹ ɞɨɥɝɨɝɨ вреɦеɧɢ ɡаɞерɠɤɢ; 
2 – вреɦɹ ɨɬɤɥɸɱеɧɢɹ ɞɨɥɝɨɝɨ вреɦеɧɢ ɡаɞерɠɤɢ; 
3 – ɬɨɤ ɫраɛаɬываɧɢɹ ɤɨрɨɬɤɨɝɨ вреɦеɧɢ ɡаɞерɠɤɢ; 
4 – вреɦɹ ɨɬɤɥɸɱеɧɢɹ ɤɨрɨɬɤɨɝɨ вреɦеɧɢ ɡаɞерɠɤɢ; 
5 – ɬɨɤ ɫраɛаɬываɧɢɹ ɦɝɧɨвеɧɧɨй ɡаɞерɠɤɢ; 
6 – ɬɨɤ ɫраɛаɬываɧɢɹ ɩреɞварɢɬеɥɶɧɨй ɫɢɝɧаɥɢɡацɢɢ; 
7 – вреɦɹ ɨɬɤɥɸɱеɧɢɹ ɩреɞварɢɬеɥɶɧɨй ɫɢɝɧаɥɢɡацɢɢ; 
8 – ɬɨɤ ɫраɛаɬываɧɢɹ ɩɨ ɨɬɤаɡɭ ɡаɡеɦɥеɧɢɹ; 
9 – вреɦɹ ɨɬɤɥɸɱеɧɢɹ ɩɨ ɨɬɤаɡɭ ɡаɡеɦɥеɧɢɹ 
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Ɍɚɛɥɢɰɚ 2.30 

Хɚɪɚɤɬɟɪɢɫɬɢɤɢ ɷɥɟɤɬɪɨɧɧɨɝɨ ɛɥɨɤɚ ɤɨɧɬɪɨɥɹ ɢ ɭɩɪɚɜɥɟɧɢɹ OCR-II 

Кɥɚɫɫɢɮɢɤɚɰɢɹ Ɍɢɩɵ ɢ ɧɨɦɢɧɚɥɵ ɪɟɥɟ ɨɬɤɥɸчɟɧɢɹ 
60 Ƚɰ LS6 LF6 LN6 Ɍɢɩ  
50 Ƚɰ LS5 LF5 LN5 

ɉɪɢɦɟɧɟɧɢɟ  ȼ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ 
ȼɨɡɦɨɠɧɨɟ чɢɫɥɨ ɩɨɥɸɫɨɜ 3, 4 ɩɨɥɸɫɚ 
Ɋɚɛɨчɟɟ ɧɚɩɪɹɠɟɧɢɟ ɉɟɪɟɦɟɧɧɨɟ/ɉɨɫɬɨɹɧɧɨɟ 110−220 ȼ 

ɋɜɹɡɶ ⎯ ⎯ ⎯ 
Ⱦɨɥɝɨɜɪɟɦɟɧɧɚɹ ɡɚɞɟɪɠɤɚ 
(L) 

   

Кɪɚɬɤɨɜɪɟɦɟɧɧɚɹ ɡɚɞɟɪɠɤɚ 
(S) 

   

Зɚɞɟɪɠɤɚ ɦɝɧɨɜɟɧɧɨɝɨ ɫɪɚ-
ɛɚɬɵɜɚɧɢɹ (I)    

Зɚɦɵɤɚɧɢɟ ɧɚ ɡɟɦɥɸ (G) ⎯   

Ɋɚɛɨчɢɟ ɯɚ-
ɪɚɤɬɟɪɢɫɬɢɤɢ 

ɉɪɟɞɜɚɪɢɬɟɥɶɧɚɹ ɫɢɝɧɚɥɢ-
ɡɚɰɢɹ (P) 

   

ɍɫɬɚɜɤɚ ɬɨɤɚ                   (А) In=…хIn max 0,4−0,5−0,6−0,7−0,8−0,9−1,0 
ɇɟɩɪɟɪɵɜɧɵɣ ɬɨɤ           (А) Iɫ=…хIn 0,6−0,7−0,8−0,85−0,9−0,95−1,0 

Ɍɨɤ ɨɬɤɥɸ-
чɟɧɢɹ (А) 

IL=…хIɫ 1,5 
Ⱦɨɥɝɨɜɪɟ-
ɦɟɧɧɚɹ ɡɚ-
ɞɟɪɠɤɚ (L) 

(ɞɨɩɭɫɬɢɦɚɹ 
ɩɨɝɪɟɲɧɨɫɬɶ: ±10%) 

ȼɪɟɦɹ ɨɬ-
ɤɥɸчɟɧɢɹ 

(ɫɟɤ) 
LTD 15−30−60−120−240−480 

Ɍɨɤ ɨɬɤɥɸ-
чɟɧɢɹ (А) 

Is=…хIn 2−3−4−6−8−10−OFF 
Кɪɚɬɤɨɜɪɟ-
ɦɟɧɧɚɹ ɡɚ-
ɞɟɪɠɤɚ (S) 

(ɞɨɩɭɫɬɢɦɚɹ 
ɩɨɝɪɟɲɧɨɫɬɶ: ±15%) 

ȼɪɟɦɹ ɨɬ-
ɤɥɸчɟɧɢɹ 

(ɫɟɤ) 
STD 0,05−0,1−0,2−0,3−0,4−0,5 

Ɍɨɤ ɨɬɤɥɸ-
чɟɧɢɹ (А) 

Ii=…хIn 4−6−8−10−12−16−OFF 
Зɚɞɟɪɠɤɚ 
ɦɝɧɨɜɟɧɧɨɝɨ 
ɫɪɚɛɚɬɵɜɚɧɢɹ 
(I) (ɞɨɩɭɫɬɢ-
ɦɚɹ ɩɨɝɪɟɲ-
ɧɨɫɬɶ: ±20%) 

ȼɪɟɦɹ ɨɬ-
ɤɥɸчɟɧɢɹ 

(ɫɟɤ) 
INST 0,025 ɧɢɠɟ 

Ig=…хIn max 0,1−0,2−0,3−0,4−0,5−OFF Ɍɨɤ ɨɬɤɥɸ-
чɟɧɢɹ (А) Inp=…хIn max 0,5−1,0−OFF 

Зɚɦɵɤɚɧɢɟ 
ɧɚ ɡɟɦɥɸ (G) 
(ɞɨɩɭɫɬɢɦɚɹ 
ɩɨɝɪɟɲɧɨɫɬɶ: ±20%) 

ȼɪɟɦɹ ɨɬ-
ɤɥɸчɟɧɢɹ 

(ɫɟɤ) 
GTD 0,1−0,3−0,5−0,7−1,0−1,5−3,0 

Ɍɨɤ ɨɬɤɥɸ-
чɟɧɢɹ (А) 

Ip=…хIc 0,7−0,8−0,9−0,95−1,0−OFF 
ɉɪɟɞɜɚɪɢ-
ɬɟɥɶɧɚɹ ɫɢɝ-
ɧɚɥɢɡɚɰɢɹ (P) 
(ɞɨɩɭɫɬɢɦɚɹ 
ɩɨɝɪɟɲɧɨɫɬɶ: ±10%) 

ȼɪɟɦɹ ɨɬ-
ɤɥɸчɟɧɢɹ 

(ɫɟɤ) 
PAL=…хLTD 0,5 (ɭɫɬɚɜɤɚ Ip 1,0) 
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Ɍɚɛɥɢɰɚ 2.31 

Хɚɪɚɤɬɟɪɢɫɬɢɤɢ ɷɥɟɤɬɪɨɧɧɨɝɨ ɛɥɨɤɚ ɤɨɧɬɪɨɥɹ ɢ ɭɩɪɚɜɥɟɧɢɹ OCR-III 

Кɥɚɫɫɢɮɢɤɚɰɢɹ Ɍɢɩɵ ɢ ɧɨɦɢɧɚɥɵ ɪɟɥɟ ɨɬɤɥɸчɟɧɢɹ 
60 Ƚɰ N฀6 C฀6 P฀6 Ɇ฀6 Ɍɢɩ  
50 Ƚɰ N฀5 C฀5 P฀5 Ɇ฀5 

ɉɪɢɦɟɧɟɧɢɟ  ȼ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ Ⱦɥɹ ɝɟɧɟɪɚɬɨɪɚ 
ȼɨɡɦɨɠɧɨɟ чɢɫɥɨ ɩɨɥɸɫɨɜ ɜɨɡɞɭɲ-

ɧɵɯ ɜɵɤɥɸчɚɬɟɥɟɣ 
3, 4 ɩɨɥɸɫɚ 

1 ɉɟɪɟɦɟɧɧɨɟ/ɉɨɫɬɨɹɧɧɨɟ 110−220 ȼ 
2 ɉɨɫɬɨɹɧɧɨɟ 24 ȼ Ɋɚɛɨчɟɟ ɧɚɩɪɹɠɟɧɢɟ 
4 ɉɨɫɬɨɹɧɧɨɟ 48 ȼ 

 ⎯  ⎯  
Кɨɦɦɭɧɢɤɚɰɢɨɧɧɵɣ ɩɪɨɬɨ-
ɤɨɥ ⎯ RS 485 ⎯ RS 485 

ɉɪɨɬɨɤɨɥ  ⎯ DNP 3,0 ⎯ DNP 3,0 

ɉɟɪɟɞɚчɚ 
ɞɚɧɧɵɯ 

ɋɤɨɪɨɫɬɶ ɩɟɪɟɞɚчɢ ɞɚɧɧɵɯ ⎯ 9600 bps ⎯ 9600 bps 
Ⱦɨɥɝɨɜɪɟɦɟɧɧɚɹ ɡɚɞɟɪɠɤɚ (L)     
Кɪɚɬɤɨɜɪɟɦɟɧɧɚɹ ɡɚɞɟɪɠɤɚ 
(S) 

    

Зɚɞɟɪɠɤɚ ɦɝɧɨɜɟɧɧɨɝɨ ɫɪɚ-
ɛɚɬɵɜɚɧɢɹ (I)     

Зɚɦɵɤɚɧɢɟ ɧɚ ɡɟɦɥɸ (G)     

Ɋɚɛɨчɢɟ 
ɯɚɪɚɤɬɟ-
ɪɢɫɬɢɤɢ 

ɉɪɟɞɜɚɪɢɬɟɥɶɧɚɹ ɫɢɝɧɚɥɢ-
ɡɚɰɢɹ (P) 

    

ɍɫɬɚɜɤɚ ɬɨɤɚ                (А) In=…хIn max
ȼ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ ɢ ɞɥɹ ɝɟɧɟɪɚɬɨɪɧɨɣ ɡɚɳɢɬɵ: 
0,2−0,3−0,4−0,5−0,6−0,7−0,8−0,9−1,0 

ɇɟɩɪɟɪɵɜɧɵɣ ɬɨɤ       (А) Iɫ=…хIn 0,6−0,65−0,7−0,75−0,8−0,85−0,9−0,95−1,0 
Ɍɨɤ ɨɬɤɥɸ-
чɟɧɢɹ (А) 

IL=…хIɫ 1,5 Ⱦɨɥɝɨɜɪɟɦɟɧ-
ɧɚɹ ɡɚɞɟɪɠɤɚ 
(L) (ɞɨɩɭɫɬɢ-
ɦɚɹ ɩɨɝɪɟɲ-
ɧɨɫɬɶ: ±10%) 

ȼɪɟɦɹ ɨɬ-
ɤɥɸчɟɧɢɹ (ɫ) LTD 

• ȼ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ: 15−20−25−30…465−470−475 −480 (ɫ ɲɚɝɨɦ: 5 ɫ) • Ⱦɥɹ ɝɟɧɟɪɚɬɨɪɧɨɣ ɡɚɳɢɬɵ: 1,5−2,0−2,5−3,0…46,5 −47,0−47,5−48,0 (ɫ ɲɚɝɨɦ: 0,5 ɫ) 
Ɍɨɤ ɨɬɤɥɸ-
чɟɧɢɹ (А) 

Is=…хIn 1,5−2−3−4−5−6−7−8−9−10 (ɫ ɲɚɝɨɦ: 0,5) 
Кɪɚɬɤɨɜɪɟɦɟɧ-
ɧɚɹ ɡɚɞɟɪɠɤɚ 
(S) (ɞɨɩɭɫɬɢ-
ɦɚɹ ɩɨɝɪɟɲ-
ɧɨɫɬɶ: ±15%) 

ȼɪɟɦɹ ɨɬ-
ɤɥɸчɟɧɢɹ (ɫ) STD 0,05−0,06…0,49−0,5 (ɫ ɲɚɝɨɦ: 0,01 ɫ) 

Ɍɨɤ ɨɬɤɥɸ-
чɟɧɢɹ (А) 

Ii=…хIn 

• 4000 А ɧɢɠɟ: 2−3−4−5−6−7−8−9−10−11−12−13 −14−15−16 (ɫ ɲɚɝɨɦ: 1) • 5000 А ɜɵɲɟ: 2−3−4−5−6−7−8−9−10−11−12 (ɫ ɲɚ-
ɝɨɦ: 1) 

Зɚɞɟɪɠɤɚ ɦɝɧɨ-
ɜɟɧɧɨɝɨ ɫɪɚɛɚ-
ɬɵɜɚɧɢɹ (I) 

(ɞɨɩɭɫɬɢɦɚɹ 
ɩɨɝɪɟɲɧɨɫɬɶ: ±20%) 

ȼɪɟɦɹ ɨɬ-
ɤɥɸчɟɧɢɹ (ɫ) INST 0,025 ɧɢɠɟ 

Ig=…хIn max
• 3 ɩɨɥɸɫɚ: 0,2−0,3−0,4−0,5−0,6−0,7−0,8−0,9−1,0  
(ɫ ɲɚɝɨɦ: 0,1) 

Ɍɨɤ ɨɬ-
ɤɥɸчɟɧɢɹ 

(А) Inp=…хIn max • 4 ɩɨɥɸɫɚ: 0,5−0,6−0,7−0,8−0,9−1,0 (ɫ ɲɚɝɨɦ: 0,1) 

Зɚɦɵɤɚɧɢɟ ɧɚ 
ɡɟɦɥɸ (G) 

(ɞɨɩɭɫɬɢɦɚɹ 
ɩɨɝɪɟɲɧɨɫɬɶ: ±20%) 

ȼɪɟɦɹ ɨɬ-
ɤɥɸчɟɧɢɹ (ɫ) GTD 0,1−0,2−0,3…2,8−2,9−3,0 (ɫ ɲɚɝɨɦ: 0,1 ɫ) 
Ɍɨɤ ɨɬɤɥɸ-
чɟɧɢɹ (А) 

Ip=…хIc 0,7−0,8−0,9−1,0 
ɉɪɟɞɜɚɪɢɬɟɥɶ-
ɧɚɹ ɫɢɝɧɚɥɢɡɚ-
ɰɢɹ (P) (ɞɨɩɭɫ-
ɬɢɦɚɹ ɩɨɝɪɟɲ-
ɧɨɫɬɶ: ±10%) 

ȼɪɟɦɹ ɨɬ-
ɤɥɸчɟɧɢɹ (ɫ) 

PAL=… 
хLTD 

0,5 (ɭɫɬɚɜɤɚ Ip 1,0) 
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Ⱦɢɚɩɚɡɨɧ ɧɚɫɬɪɨɣɤɢ ɦɝɧɨɜɟɧɧɨɣ ɡɚɞɟɪɠɤɢ )(Ii

Ɍɨɤ ɭɫɬɚɜɤɢ ( )  

Зɧɚчɟɧɢɟ ɭɫɬɚɜɤɢ
In х

х6 х8 х10 х12х16

0,05

0,1

0,3

0,2

0,5

Ⱦɢɚɩɚɡɨɧ ɧɚɫɬɪɨɣɤɢ ɜɪɟɦɟɧɢ 
ɤɨɪɨɬɤɨɣ ɡɚɞɟɪɠɤɢ )(STD

Ɍɨɤ ɭɫɬɚɜɤɢ
( )  10In х

ȼɪɟɦɹ (ɫ): 0,05

0,1 0,2 0,3 0,4
0,5 +15%

−− − − −

0,4
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120

х3 х4 х6х2

Ⱦɢɚɩɚɡɨɧ ɧɚɫɬɪɨɣɤɢ ɬɨɤɚ ɤɨɪɨɬɤɨɣ ɡɚɞɟɪɠɤɢ )(Is

Ɍɨɤ ɭɫɬɚɜɤɢ ( )  

Зɧɚчɟɧɢɟ ɭɫɬɚɜɤɢ
In х

2 3 4 6 8 0 OFF 15          1    + %

Ⱦɢɚɩɚɡɨɧ ɧɚɫɬɪɨɣɤɢ ɜɪɟɦɟɧɢ 
ɞɨɥɝɨɣ ɡɚɞɟɪɠɤɢ )(LTD

ɇɟɩɪɟɪɵɜɧɵɣ
ɬɨɤ ( ) 5Iɫ х 1

ȼɪɟɦɹ (ɫ): 15

60 120 240
+10%

−− −30
480

− −

Ⱦɢɚɩɚɡɨɧ ɧɚɫɬɪɨɣɤɢ ɬɨɤɚ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɣ 
ɫɢɝɧɚɥɢɡɚɰɢɢ )(Iр

ɇɟɩɪɟɪɵɜɧɵɣ
ɬɨɤ ( )  ɍɫɬɚɜɤɚ 
ɬɨɤɚ

Iɫ х 0,7 0,8 0,9 0,95 1,0 +10%− − − −

х4

х0,7
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х0,9

х0,95

х1,0

 
 

Ɋɢɫ. 2.72. Хараɤɬерɢɫɬɢɤа ɛɥɨɤа OCR-II LPO, LPH 
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Ⱦɢɚɩɚɡɨɧ ɧɚɫɬɪɨɣɤɢ ɜɪɟɦɟɧɢ 
ɤɨɪɨɬɤɨɣ ɡɚɞɟɪɠɤɢ )(STD

Ɍɨɤ ɭɫɬɚɜɤɢ
( )  10In х

ȼɪɟɦɹ (ɫ): 0,05

0,1 0,2 0,3 0,4
0,5 +15%

−− − − −

0,4

15
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480
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Ⱦɢɚɩɚɡɨɧ ɧɚɫɬɪɨɣɤɢ ɬɨɤɚ 
ɤɨɪɨɬɤɨɣ ɡɚɞɟɪɠɤɢ )(Is

Ɍɨɤ ɭɫɬɚɜɤɢ ( )  

Зɧɚчɟɧɢɟ ɭɫɬɚɜɤɢ
In х 2 3 4 6 8

0 OFF

− − − −− −1  
+20%

Ⱦɢɚɩɚɡɨɧ ɧɚɫɬɪɨɣɤɢ ɜɪɟɦɟɧɢ 
ɞɨɥɝɨɣ ɡɚɞɟɪɠɤɢ )(LTD

ɇɟɩɪɟɪɵɜɧɵɣ
ɬɨɤ ( ) 5Iɫ х 1

ȼɪɟɦɹ (ɫ): 15

60 120 240
+10%

−− −30
480

− −

Ⱦɢɚɩɚɡɨɧ ɧɚɫɬɪɨɣɤɢ ɬɨɤɚ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɣ 
ɫɢɝɧɚɥɢɡɚɰɢɢ )(Iр

ɇɟɩɪɟɪɵɜɧɵɣ
ɬɨɤ ( )  ɍɫɬɚɜɤɚ 
ɬɨɤɚ

Iɫ х 0,7 0,8 0,9 0,95 1,0 +10%− − − −

Ⱦɢɚɩɚɡɨɧ ɧɚɫɬɪɨɣɤɢ ɦɝɧɨɜɟɧɧɨɣ ɡɚɞɟɪɠɤɢ )(Ii

Ɍɨɤ ɭɫɬɚɜɤɢ ( )  

Зɧɚчɟɧɢɟ ɭɫɬɚɜɤɢ
In х 4 6 8 10 12 16

 +15%

− − − − −−OFF

х1,0
х0,95
х0,9
х0,8

х2 х3

0,1

0,3

0,5

0,7

1,0

1,5

3,0

х 0
,1 х 0
,2

х 0
,3

х 0
,4

х 0
,5

х 1
,0

х2

Ⱦɢɚɩɚɡɨɧ ɧɚɫɬɪɨɣɤɢ ɜɪɟɦɟɧɢ ɨɬɤɚɡɚ ɡɚɡɟɦɥɟɧɢɹ )(GTD

Ɍɨɤ ɨɬɤɚɡɚ ɡɚɡɟɦɥɟɧɢɹ ( )  

Зɧɚчɟɧɢɟ ɭɫɬɚɜɤɢ
Ig х ȼɪɟɦɹ (ɫ):0,1 0,3 0,8 1,5

3,0 +20%

− − − −−

Ⱦɢɚɩɚɡɨɧ ɧɚɫɬɪɨɣɤɢ ɬɨɤɚ ɨɬɤɚɡɚ 
ɡɚɡɟɦɥɟɧɢɹ ( ) )I  I Np Modeg np, (

ɇɨɦɢɧɚɥɶɧɵɣ
ɬɨɤ (  Ɇɚɤɫ   

Зɧɚчɟɧɢɟ ɭɫɬɚɜɤɢ
In х)

Ig = ( 0,2 4 0  

OFF)

0,1 0,3 0, ,5

 +20%

− − − − −
хIn Ɇɚɤɫ

I  = ( 1,0 OFF)0,5

 +20%

− −
Ɇɚɤɫ
np

хIn 

 
 

 

Ɋɢɫ. 2.73. Хараɤɬерɢɫɬɢɤа ɛɥɨɤа OCR-II LGP, LTH, LN6, LN5 
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Ⱦɢɚɩɚɡɨɧ ɧɚɫɬɪɨɣɤɢ ɜɪɟɦɟɧɢ 
ɤɨɪɨɬɤɨɣ ɡɚɞɟɪɠɤɢ )(STD

Ɍɨɤ ɭɫɬɚɜɤɢ
( )  10In х

ȼɪɟɦɹ (ɫ): 0,05
0,5 (ɲɚɝ: 0,01)
+15%

−

15

480

Ⱦɢɚɩɚɡɨɧ ɧɚɫɬɪɨɣɤɢ ɬɨɤɚ 
ɤɨɪɨɬɤɨɣ ɡɚɞɟɪɠɤɢ )(Is

Ɍɨɤ ɭɫɬɚɜɤɢ ( )  

Зɧɚчɟɧɢɟ ɭɫɬɚɜɤɢ
In х 1,5 1

 (ɲɚɝ: 1) 
+15%

− 0
OFF

−

Ⱦɢɚɩɚɡɨɧ ɧɚɫɬɪɨɣɤɢ ɜɪɟɦɟɧɢ 
ɞɨɥɝɨɣ ɡɚɞɟɪɠɤɢ )(LTD

ɇɟɩɪɟɪɵɜɧɵɣ
ɬɨɤ ( ) 5Iɫ х 1

ȼɪɟɦɹ (ɫ): 15

+10%

−
480 (ɲɚɝ: 5)

Ⱦɢɚɩɚɡɨɧ ɧɚɫɬɪɨɣɤɢ ɬɨɤɚ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɣ 
ɫɢɝɧɚɥɢɡɚɰɢɢ )(Iр

ɇɟɩɪɟɪɵɜɧɵɣ
ɬɨɤ ( )  ɍɫɬɚɜɤɚ 
ɬɨɤɚ

Iɫ х
0,7 0,8 0,9 1,0 +10%− − −

Ⱦɢɚɩɚɡɨɧ ɧɚɫɬɪɨɣɤɢ ɦɝɧɨɜɟɧɧɨɣ ɡɚɞɟɪɠɤɢ )(Ii

Ɍɨɤ ɭɫɬɚɜɤɢ ( )  

Зɧɚчɟɧɢɟ ɭɫɬɚɜɤɢ
In х Ⱦɨ 4000: 2 16  (ɲɚɝ: 1) +15%− −OFF

х 1
,0

х 0
,9

х 0
,8

х1,5

х2

Ⱦɢɚɩɚɡɨɧ ɧɚɫɬɪɨɣɤɢ ɜɪɟɦɟɧɢ ɨɬɤɚɡɚ ɡɚɡɟɦɥɟɧɢɹ )(GTD

Ɍɨɤ ɨɬɤɚɡɚ ɡɚɡɟɦɥɟɧɢɹ ( )  

Зɧɚчɟɧɢɟ ɭɫɬɚɜɤɢ
Ig х ȼɪɟɦɹ (ɫ): 0,1 3,0 

(ɲɚɝ: 0,1) +20%
−

Ⱦɢɚɩɚɡɨɧ ɧɚɫɬɪɨɣɤɢ ɬɨɤɚ ɨɬɤɚɡɚ 
ɡɚɡɟɦɥɟɧɢɹ ( ) Ig

ɇɨɦɢɧɚɥɶɧɵɣ
ɬɨɤ (  Ɇɚɤɫ   

Зɧɚчɟɧɢɟ ɭɫɬɚɜɤɢ
In х)

3 ɩɨɥɸɫɚ: 0,2 1,0  
(ɲɚɝ: 0,1)

4 ɩɨɥɸɫɚ: 0,5 1,0
ɲɚɝ: 0,1

− −
− −

OFF

OFF
( )

х10

3,0 х 0
,2 х 0

,3

х 0
,4
х 0

,5

х1,0

0,3

0,1

ɋɜɵɲɟ 5000: 2 12  (ɲɚɝ: 1) +15%− −OFF

 
 

 

Ɋɢɫ. 2.74. Хараɤɬерɢɫɬɢɤа ɛɥɨɤа OCR-III N6, С6, N5, С5 
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Ⱦɢɚɩɚɡɨɧ ɧɚɫɬɪɨɣɤɢ ɜɪɟɦɟɧɢ 
ɤɨɪɨɬɤɨɣ ɡɚɞɟɪɠɤɢ )(STD

Ɍɨɤ ɭɫɬɚɜɤɢ
( )  10In х

ȼɪɟɦɹ (ɫ): 0,05 0,5
(ɲɚɝ 0,01) +15%

−

1,5

48

Ⱦɢɚɩɚɡɨɧ ɧɚɫɬɪɨɣɤɢ ɬɨɤɚ 
ɤɨɪɨɬɤɨɣ ɡɚɞɟɪɠɤɢ )(Is

Ɍɨɤ ɭɫɬɚɜɤɢ ( )  

Зɧɚчɟɧɢɟ ɭɫɬɚɜɤɢ
In

х 1,5 10  
(ɲɚɝ 0,5)
+15%

− −OFF

Ⱦɢɚɩɚɡɨɧ ɧɚɫɬɪɨɣɤɢ ɜɪɟɦɟɧɢ 
ɞɨɥɝɨɣ ɡɚɞɟɪɠɤɢ )(LTD

ɇɟɩɪɟɪɵɜɧɵɣ
ɬɨɤ ( ) 5Iɫ х 1

ȼɪɟɦɹ (ɫ): 1,5
+10%

−
(ɲɚɝ 0,5) 

48 

Ⱦɢɚɩɚɡɨɧ ɧɚɫɬɪɨɣɤɢ ɬɨɤɚ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɣ 
ɫɢɝɧɚɥɢɡɚɰɢɢ )(Iр

ɇɟɩɪɟɪɵɜɧɵɣ
ɬɨɤ ( )  ɍɫɬɚɜɤɚ 
ɬɨɤɚ

Iɫ х
0,7 0,8 0,9 1,0 +10%− − −0,95−

Ⱦɢɚɩɚɡɨɧ ɧɚɫɬɪɨɣɤɢ ɦɝɧɨɜɟɧɧɨɣ ɡɚɞɟɪɠɤɢ )(Ii

Ɍɨɤ ɭɫɬɚɜɤɢ ( )  

Зɧɚчɟɧɢɟ ɭɫɬɚɜɤɢ
In х Ⱦɨ 4000: 2 16 (ɲɚɝ: 1) +15%− −OFF

х 1
,0

х 0
,9

х 0
,8

х1,5

х2

Ⱦɢɚɩɚɡɨɧ ɧɚɫɬɪɨɣɤɢ ɜɪɟɦɟɧɢ ɨɬɤɚɡɚ ɡɚɡɟɦɥɟɧɢɹ )(GTD

Ɍɨɤ ɨɬɤɚɡɚ ɡɚɡɟɦɥɟɧɢɹ ( )  

Зɧɚчɟɧɢɟ ɭɫɬɚɜɤɢ
Ig х ȼɪɟɦɹ (ɫ):0,1 3,0 (ɲɚɝ: 0,1)

 +20%
−

Ⱦɢɚɩɚɡɨɧ ɧɚɫɬɪɨɣɤɢ ɬɨɤɚ ɨɬɤɚɡɚ 
ɡɚɡɟɦɥɟɧɢɹ ( ) Ig

ɇɨɦɢɧɚɥɶɧɵɣ
ɬɨɤ (    

Зɧɚчɟɧɢɟ ɭɫɬɚɜɤɢ
In max х)

3 ɩɨɥɸɫɚ: 0, 1,0 
(ɲɚɝ 0,1

2
)

− OFF

х10

3,0 х 0
,2 х 0

,3

х 0
,4
х 0

,5

х1,0

0,3

0,1

ɋɜɵɲɟ 5000: 2 12  (ɲɚɝ: 1) +15%− −OFF

4 ɩɨɥɸɫɚ: 0, 1,0 
(ɲɚɝ 0,1

5
)

− OFF
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 126



2.2. Выɤлючаɬели ɫ ɷлеɤɬɪомаɝɧиɬɧыми и ɬеɩловыми  

ɪаɫцеɩиɬелями и ɞоɩолɧиɬельɧыми ɭɫɬɪоɣɫɬвами 

 

Хɚɪɚɤɬɟɪɢɫɬɢɤɚ ɡɚɳɢɬɵ – ɨɝɪɚɧɢчɟɧɧɨ ɡɚɜɢɫɢɦɚɹ ɞɥɹ ɜɵɤɥɸчɚɬɟ-
ɥɟɣ ɫ ɤɨɦɛɢɧɢɪɨɜɚɧɧɵɦɢ ɪɚɫɰɟɩɢɬɟɥɹɦɢ ɢ ɧɟɡɚɜɢɫɢɦɚɹ – ɞɥɹ ɜɵɤɥɸчɚ-
ɬɟɥɟɣ ɫ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɵɦɢ ɪɚɫɰɟɩɢɬɟɥɹɦɢ. 

Ɋɚɡɛɪɨɫ ɬɨɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ ɨɬɫɟчɤɢ ɞɥɹ ɧɨɜɵɯ ɜɵɤɥɸчɚɬɟɥɟɣ ±20%, ɞɥɹ ɜɵɤɥɸчɚɬɟɥɟɣ, ɛɵɜɲɢɯ ɜ ɷɤɫɩɥɭɚɬɚɰɢɢ, ±30%. 

Ɍɟɩɥɨɜɵɟ ɪɟɥɟ ɨɬɤɚɥɢɛɪɨɜɚɧɵ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ +40°ɋ. 

Авɬɨɦаɬɢɱеɫɤɢе выɤɥɸɱаɬеɥɢ ɫерɢɢ ВА04 31 ɉрɨ ɢ ВА04 35 ɉрɨ. 
Ɉɫɨɛɟɧɧɨɫɬɢ ɦɨɞɟɥɢ: • ɤɨɦɩɚɤɬɧɵɣ ɝɚɛɚɪɢɬ; • ɜɵɫɨɤɨɬɟɯɧɨɥɨɝɢчɧɵɟ ɦɚɬɟɪɢɚɥɵ; • ɜɫɬɪɚɢɜɚɸɬɫɹ ɜ ɲɤɚɮɵ ɥɸɛɨɝɨ ɬɢɩɚ; • ɲɢɪɨɤɢɣ ɚɫɫɨɪɬɢɦɟɧɬ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɚɤɫɟɫɫɭɚɪɨɜ, ɨɧɢ ɥɟɝɤɨ 
ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɩɨɬɪɟɛɢɬɟɥɹɦɢ ɫɚɦɨɫɬɨɹɬɟɥɶɧɨ ɜ ɭɫɥɨɜɢɹɯ ɷɤɫɩɥɭɚɬɚ-
ɰɢɢ, ɨɬɞɟɥɟɧɢɟ ɞɥɹ ɢɯ ɭɫɬɚɧɨɜɤɢ ɢɡɨɥɢɪɨɜɚɧɨ ɨɬ ɫɢɥɨɜɨɣ ɫɟɬɢ; • ɥɟɝɤɨ ɦɨɧɬɢɪɭɸɬɫɹ ɫ ɩɨɦɨɳɶɸ ɚɞɚɩɬɟɪɚ ɧɚ DIN-ɪɟɣɤɭ; • ɧɚɥɢчɢɟ ɛɥɨɤɢɪɨɜɨɤ ɨɬ ɧɟɫɚɧɤɰɢɨɧɢɪɨɜɚɧɧɨɝɨ ɜɤɥɸчɟɧɢɹ; • ɛɟɡɨɩɚɫɧɨɫɬɶ ɩɟɪɫɨɧɚɥɚ ɩɪɢ ɦɨɧɬɚɠɧɵɯ ɢ ɩɭɫɤɨɧɚɥɚɞɨчɧɵɯ ɪɚ-
ɛɨɬɚɯ. 

ɇɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɚɜɬɨɦɚɬɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɧɨɦɢɧɚɥɶɧɵɦ ɬɨɤɨɦ ɬɟɩ-

ɥɨɜɨɝɨ ɪɚɫɰɟɩɢɬɟɥɹ. 
ȼɵɤɥɸчɚɬɟɥɢ ɹɜɥɹɸɬɫɹ ɬɨɤɨɨɝɪɚɧɢчɢɜɚɸɳɢɦɢ. Ɉɛɟɫɩɟчɢɜɚɸɬ ɫɭ-

ɳɟɫɬɜɟɧɧɨɟ ɫɧɢɠɟɧɢɟ ɩɢɤɨɜɨɝɨ ɡɧɚчɟɧɢɹ ɬɨɤɚ ɩɨ ɨɬɧɨɲɟɧɢɸ ɤ ɪɚɫчɟɬ-
ɧɨɦɭ ɡɧɚчɟɧɢɸ, ɚ ɬɚɤɠɟ ɡɧɚчɢɬɟɥɶɧɨɟ ɨɝɪɚɧɢчɟɧɢɟ ɭɞɟɥɶɧɨɣ ɪɚɫɫɟɢɜɚɟ-
ɦɨɣ ɷɧɟɪɝɢɢ, чɬɨ ɩɨɡɜɨɥɹɟɬ ɫɧɢɡɢɬɶ ɷɥɟɤɬɪɨɞɢɧɚɦɢчɟɫɤɢɟ ɭɞɚɪɵ, ɬɟɩ-

ɥɨɜɵɟ ɧɚɝɪɭɡɤɢ ɢ ɭɦɟɧɶɲɢɬɶ ɫɟчɟɧɢɟ ɤɚɛɟɥɟɣ ɢ ɲɢɧ. 

Ɍɟɯɧɢчɟɫɤɢɟ ɩɚɪɚɦɟɬɪɵ ɚɜɬɨɦɚɬɨɜ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɚɯ 2.32–

2.34, ɚ ɢɯ ɡɚɳɢɬɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ – ɧɚ ɪɢɫ. 2.76 ɢ 2.77. 

ȼɵɤɥɸчɚɬɟɥɢ ɦɨɝɭɬ ɨɫɧɚɳɚɬɶɫɹ ɞɨɩɨɥɧɢɬɟɥɶɧɵɦɢ ɫɛɨɪɨчɧɵɦɢ 

ɟɞɢɧɢɰɚɦɢ: • ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɦ ɤɨɧɬɚɤɬɨɦ, ɤɨɧɬɚɤɬɨɦ ɫɢɝɧɚɥɢɡɚɰɢɢ ɢɥɢ ɤɨɦ-

ɛɢɧɢɪɨɜɚɧɧɵɦ ɤɨɧɬɚɤɬɨɦ ɫɢɝɧɚɥɢɡɚɰɢɢ (ɬɚɛɥ. 2.35); • ɧɟɡɚɜɢɫɢɦɵɦ ɪɚɫɰɟɩɢɬɟɥɟɦ (ɬɚɛɥ. 2.36); • ɪɚɫɰɟɩɢɬɟɥɟɦ ɦɢɧɢɦɚɥɶɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ (ɬɚɛɥ. 2.37). 

Аɤɫɟɫɫɭɚɪɵ ɭɧɢɮɢɰɢɪɨɜɚɧɵ ɞɥɹ ɜɵɤɥɸчɚɬɟɥɟɣ ɨɛɟɢɯ ɦɨɞɟɥɟɣ. 

ȼɫɩɨɦɨ ɝ ɚ ɬ ɟ ɥ ɶɧɵɣ  ɤɨɧ ɬ ɚ ɤ ɬ  ɩɪɟɞɧɚɡɧɚчɟɧ ɞɥɹ ɫɢɝɧɚɥɢɡɚɰɢɢ 

ɨ ɩɨɥɨɠɟɧɢɢ ɫɢɥɨɜɵɯ ɤɨɧɬɚɤɬɨɜ ɚɜɬɨɦɚɬɢчɟɫɤɨɝɨ ɜɵɤɥɸчɚɬɟɥɹ (ɜɤɥɸ-

чɟɧ / ɨɬɤɥɸчɟɧ). 
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Ɍɚɛɥɢɰɚ 2.32 

Ɍɟɯɧɢчɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɚɜɬɨɦɚɬɢчɟɫɤɢɯ ɜɵɤɥɸчɚɬɟɥɟɣ ɫɟɪɢɢ 

ȼА04 31 ɉɪɨ ɢ ȼА04 35 ɉɪɨ 

ȼА04 31 ɉɪɨ ȼА04 35 ɉɪɨ 

Ɍɢɩ ɩɨ ɤɨɦɦɭɬɚɰɢɨɧɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ ɇɚɢɦɟɧɨɜɚɧɢɟ ɩɚɪɚɦɟɬɪɚ  

ɋ ɉ ȼ ɋ ɉ ȼ 

Кɨɥɢчɟɫɬɜɨ ɩɨɥɸɫɨɜ 3 

ɇɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɜɵɤɥɸчɚ-
ɬɟɥɹ, А 

16; 20; 25; 32; 40; 50; 

63; 80; 100 
125; 160; 200; 250 

ɇɨɦɢɧɚɥɶɧɨɟ ɪɚɛɨчɟɟ ɧɚɩɪɹɠɟ-
ɧɢɟ, ȼ, ∼50 Ƚɰ 

600 

ɇɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɢɡɨ-
ɥɹɰɢɢ, ȼ 

690 

ɇɨɦɢɧɚɥɶɧɨɟ ɢɦɩɭɥɶɫɧɨɟ ɜɵ-

ɞɟɪɠɢɜɚɟɦɨɟ ɧɚɩɪɹɠɟɧɢɟ, ɤȼ 
6 

∼110/130 ȼ 50 75 100 35 60 85 

∼220/240 ȼ 25 40 100 35 50 65 

∼380/415 ȼ 10 20 35 18 25 40 

∼440 ȼ 10 15 30 15 25 30 

∼460 ȼ 10 15 30 15 25 30 

∼480/500 ȼ 7,5 10 20 10 15 20 

∼550 ȼ 7,5 10 20 10 15 20 

ɇɨɦɢɧɚɥɶɧɚɹ ɩɪɟ-
ɞɟɥɶɧɚɹ ɧɚɢɛɨɥɶ-
ɲɚɹ ɨɬɤɥɸчɚɸɳɚɹ 
ɫɩɨɫɨɛɧɨɫɬɶ ICU, 

ɤА 

∼600 ȼ 5 5 10 7,5 10 12 

ɇɨɦɢɧɚɥɶɧɚɹ ɪɚɛɨчɚɹ ɧɚɢɛɨɥɶ-
ɲɚɹ ɨɬɤɥɸчɚɸɳɚɹ ɫɩɨɫɨɛɧɨɫɬɶ 
ICS, ɜ % ɤ ICU, ɩɪɢ ɧɚɩɪɹɠɟɧɢɢ 

600 ȼ 

50 

Ɍɢɩ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɪɚɫɰɟɩɢɬɟɥɹ:       

− ɬɟɩɥɨɜɨɣ (ɬɚɛɥ. 2.33) + + + + + + 

− ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɵɣ (ɬɚɛɥ. 2.34) + + + + + + 

Кɚɬɟɝɨɪɢɹ ɢɫɩɨɥɶɡɨɜɚɧɢɹ А 

Ɍɟɦɩɟɪɚɬɭɪɚ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟ-
ɞɵ, °ɋ 

 − 25…+70 (ɬɚɛɥ. 2.33) 
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ɇɚɩɪɹɠɟɧɢɟ ɩɢɬɚɧɢɹ 
ɇɚɢɦɟɧɨɜɚɧɢɟ  ∼(125−250)ȼ, 

50 Ƚɰ 
= 30 ȼ = 50 ȼ = 75 ȼ = 125 ȼ = 220 ȼ 

ȼɫɩɨɦɨɝɚɬɟɥɶɧɵɣ 

ɤɨɧɬɚɤɬ  
Кɨɧɬɚɤɬ ɫɢɝɧɚɥɢ-

ɡɚɰɢɢ 

Кɨɦɛɢɧɢɪɨɜɚɧ-

ɧɵɣ ɤɨɧɬɚɤɬ ɫɢɝ-
ɧɚɥɢɡɚɰɢɢ 

5 5 1 0,75 0,5 0,25 

ɇɚɢɦɟ
ɧɨɜɚ-
ɧɢɟ 
ɩɚɪɚ-
ɦɟɬɪɚ 

Чɢɫɥɟɧɧɨɟ ɡɧɚчɟɧɢɟ 

Iɧɨɦ, А 16 20 25 32 40 50 63 80 100 125 160 200 250 

Im / Iɧɨɦ 25 20 16 12,5 10 10 10 10 10 10 10 10 10 

Im, А 400 400 400 400 400 500 630 800 1000 1250 1600 2000 2500

Iɧɨɦ, 

А 

t,°ɋ 

16 20 25 32 40 50 63 80 100 125 160 200 250 

10 18 23 29 37 46 58 72 92 115 155 195 245 295 

20 18 22 28 36 45 56 71 90 112 140 185 235 285 

30 17 21 27 34 43 54 67 86 107 130 165 215 270 

40 16 20 25 32 40 50 63 80 100 125 160 200 250 

50 16 20 25 32 40 50 63 80 100 125 160 200 250 

60 15 18 23 29 37 46 58 74 92 120 135 185 235 

70 13 16 21 26 33 41 52 66 82 95 115 170 215 

 

ɇɨɦɢɧɚɥɶɧɵɣ ɪɚɛɨчɢɣ ɬɨɤ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɤɨɧɬɚɤɬɨɜ ɜɵɤɥɸчɚɬɟɥɟɣ 

ȼА04 31 ɉɪɨ ɢ ȼА04 35 ɉɪɨ 

ɇɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɨɝɨ ɪɚɫɰɟɩɢɬɟɥɹ Im (ɬɨɤ ɨɬɫɟчɤɢ ɜ  
ɰɟɩɢ ɫ чɚɫɬɨɬɨɣ 50 Ƚɰ) 

129

Ɍɚɛɥɢɰɚ 2.33 

Ɍɨɤ ɭɫɬɚɜɤɢ ɬɟɩɥɨɜɨɝɨ ɪɚɫɰɟɩɢɬɟɥɹ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɬɟɦɩɟɪɚɬɭɪɵ  

ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ 

Ɍɚɛɥɢɰɚ 2.35 

Ɍɚɛɥɢɰɚ 2.34 



Ɋɢɫ. 2.76. Вреɦɹɬɨɤɨвые ɯараɤɬерɢɫɬɢɤɢ ɨɬɤɥɸɱеɧɢɹ 
выɤɥɸɱаɬеɥей ВА04 31 ɉрɨ (С−ɉ−В, Iɧɨɦ = 16−100 А) ɩрɢ 
ɬеɦɩераɬɭре ɨɤрɭɠаɸщей ɫреɞы 40°С: 1 – ɡɨɧа раɛɨɬы 

ɨɬ «ɝɨрɹɱеɝɨ» ɫɨɫɬɨɹɧɢɹ ɬеɩɥɨвɨɝɨ раɫцеɩɢɬеɥɹ; 2 – ɡɨɧа ра-
ɛɨɬы ɨɬ «ɯɨɥɨɞɧɨɝɨ» ɫɨɫɬɨɹɧɢɹ ɬеɩɥɨвɨɝɨ раɫцеɩɢɬеɹ 

Ɋɢɫ. 2.77. Вреɦɹɬɨɤɨвые ɯараɤɬерɢɫɬɢɤɢ ɨɬɤɥɸɱеɧɢɹ 
выɤɥɸɱаɬеɥей ВА04 35 ɉрɨ (С−ɉ−В, Iɧɨɦ = 125−250 А) 

ɩрɢ ɬеɦɩераɬɭре ɨɤрɭɠаɸщей ɫреɞы 40°С: 1 – ɡɨɧа ра-
ɛɨɬы ɨɬ «ɝɨрɹɱеɝɨ» ɫɨɫɬɨɹɧɢɹ ɬеɩɥɨвɨɝɨ раɫцеɩɢɬеɥɹ; 

 2 – ɡɨɧа раɛɨɬы ɨɬ «ɯɨɥɨɞɧɨɝɨ» ɫɨɫɬɨɹɧɢɹ ɬеɩɥɨвɨɝɨ раɫце-
ɩɢɬеɹ 
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Ɍɚɛɥɢɰɚ 2.36 

ɉɚɪɚɦɟɬɪɵ ɧɟɡɚɜɢɫɢɦɵɯ ɪɚɫɰɟɩɢɬɟɥɟɣ ɜɵɤɥɸчɚɬɟɥɟɣ ȼА04 31 ɉɪɨ ɢ 

ȼА04 35 ɉɪɨ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɩɚɪɚ-
ɦɟɬɪɚ Чɢɫɥɨɜɨɟ ɡɧɚчɟɧɢɟ 

Ɋɚɛɨчɟɟ ɧɚɩɪɹɠɟɧɢɟ, ȼ ∼/= 12 ∼/= 24 ∼/= 48 ∼(110−130) ∼(200−277) ∼(380−480)

Ⱦɢɚɩɚɡɨɧ ɪɚɛɨчɢɯ ɧɚ-
ɩɪɹɠɟɧɢɣ 

(0,7−1,1)⋅Uɧɨɦ 

Ɋɟɠɢɦ ɪɚɛɨɬɵ ɤɪɚɬɤɨɜɪɟɦɟɧɧɵɣ (ɢɦɩɭɥɶɫɧɵɣ) 

ȼɪɟɦɹ ɨɬɤɥɸчɟɧɢɹ, ɦɫ 3,5 

Ɍɚɛɥɢɰɚ 2.37 

ɉɚɪɚɦɟɬɪɵ ɪɚɫɰɟɩɢɬɟɥɟɣ ɦɢɧɢɦɚɥɶɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ ɜɵɤɥɸчɚɬɟɥɟɣ 

ȼА04 31 ɉɪɨ ɢ ȼА04 35 ɉɪɨ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɩɚɪɚ-
ɦɟɬɪɚ Чɢɫɥɨɜɨɟ ɡɧɚчɟɧɢɟ 

Ɋɚɛɨчɟɟ ɧɚɩɪɹɠɟɧɢɟ, ȼ ∼/= 12 ∼/= 24 ∼/= 48 ∼(110−130) ∼(200−240) ∼(380−415)

Ⱦɢɚɩɚɡɨɧ ɧɚɩɪɹɠɟɧɢɣ 

ɜɤɥɸчɟɧɢɹ (0,85−1,1)⋅Uɧɨɦ 

Ⱦɢɚɩɚɡɨɧ ɧɚɩɪɹɠɟɧɢɣ 

ɭɞɟɪɠɚɧɢɹ (0,7−1,1)⋅Uɧɨɦ 

ɇɚɩɪɹɠɟɧɢɟ ɨɬɤɥɸчɟ-
ɧɢɹ < 0,7⋅Uɧɨɦ 

ȼɪɟɦɹ ɨɬɤɥɸчɟɧɢɹ, ɦɫ 3,5 

 

Кɨɧɬ ɚɤ ɬ  ɫɢ ɝɧ ɚɥɢ ɡ ɚɰɢɢ  ɩɪɟɞɧɚɡɧɚчɟɧ ɞɥɹ ɫɢɝɧɚɥɢɡɚɰɢɢ ɨɛ 

ɚɜɚɪɢɣɧɨɦ ɫɪɚɛɚɬɵɜɚɧɢɢ ɚɜɬɨɦɚɬɢчɟɫɤɨɝɨ ɜɵɤɥɸчɚɬɟɥɹ ɨɬ ɩɟɪɟɝɪɭɡɤɢ 

ɢɥɢ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ, ɚ ɬɚɤɠɟ ɨɬ ɪɚɫɰɟɩɢɬɟɥɟɣ. 

Кɨɦɛɢɧɢɪɨɜ ɚɧɧɵɣ  ɤɨɧɬ ɚ ɤ ɬ  ɫɢɝɧɚɥɢɡɚɰɢɢ ɩɪɟɞɧɚɡɧɚчɟɧ ɞɥɹ 
ɫɢɝɧɚɥɢɡɚɰɢɢ ɨɛ ɚɜɚɪɢɣɧɨɦ ɫɪɚɛɚɬɵɜɚɧɢɢ ɚɜɬɨɦɚɬɢчɟɫɤɨɝɨ ɜɵɤɥɸчɚɬɟ-
ɥɹ ɢ ɫɢɝɧɚɥɢɡɚɰɢɢ ɨ ɩɨɥɨɠɟɧɢɢ ɫɢɥɨɜɵɯ ɤɨɧɬɚɤɬɨɜ ɚɜɬɨɦɚɬɢчɟɫɤɨɝɨ 
ɜɵɤɥɸчɚɬɟɥɹ (ɜɤɥɸчɟɧ/ɨɬɤɥɸчɟɧ). 

ɇɟɡ ɚ ɜɢ ɫɢɦɵɣ  ɪ ɚ ɫɰ ɟɩɢɬ ɟɥ ɶ  ɹɜɥɹɟɬɫɹ ɭɫɬɪɨɣɫɬɜɨɦ ɤɪɚɬɤɨ-
ɜɪɟɦɟɧɧɨɝɨ ɞɟɣɫɬɜɢɹ ɢ ɞɥɹ ɢɫɤɥɸчɟɧɢɹ ɟɝɨ ɩɨɜɪɟɠɞɟɧɢɹ ɦɨɠɟɬ ɢɫɩɨɥɶ-
ɡɨɜɚɬɶɫɹ ɜ ɤɨɦɛɢɧɚɰɢɢ ɫ ɛɥɨɤɨɦ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɯ ɤɨɧɬɚɤɬɨɜ, ɤɨɬɨɪɵɣ 

ɫɧɢɦɚɟɬ ɧɚɩɪɹɠɟɧɢɟ ɫ ɤɚɬɭɲɤɢ ɧɟɡɚɜɢɫɢɦɨɝɨ ɪɚɫɰɟɩɢɬɟɥɹ ɩɨɫɥɟ ɫɪɚɛɚ-
ɬɵɜɚɧɢɹ ɜɵɤɥɸчɚɬɟɥɹ. Еɫɥɢ ɧɟɡɚɜɢɫɢɦɵɣ ɪɚɫɰɟɩɢɬɟɥɶ ɡɚɩɢɬɚɧ, ɜɤɥɸ-
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чɟɧɢɟ ɚɜɬɨɦɚɬɚ ɧɟɜɨɡɦɨɠɧɨ, ɜɪɟɦɹ ɧɚɯɨɠɞɟɧɢɹ ɩɨɞ ɧɚɩɪɹɠɟɧɢɟɦ – ɧɟ 
ɛɨɥɟɟ 5 ɫ. 

Ɋɚ ɫɰ ɟɩɢɬ ɟɥ ɶ  ɦɢɧɢɦɚɥ ɶɧɨ ɝ ɨ  ɧɚɩɪ ɹɠɟɧɢɹ  ɨɬɤɥɸчɚɟɬ ɚɜ-
ɬɨɦɚɬɢчɟɫɤɢɣ ɜɵɤɥɸчɚɬɟɥɶ ɩɪɢ ɫɧɢɠɟɧɢɢ ɮɚɡɧɨɝɨ ɢɥɢ ɥɢɧɟɣɧɨɝɨ ɧɚ-
ɩɪɹɠɟɧɢɹ ɧɚ ɟɝɨ ɜɯɨɞɟ, ɚ ɬɚɤɠɟ ɩɪɟɩɹɬɫɬɜɭɟɬ ɟɝɨ ɜɤɥɸчɟɧɢɸ, ɟɫɥɢ ɜ ɰɟ-
ɩɢ ɧɚɩɪɹɠɟɧɢɟ ɧɢɠɟ ɭɫɬɚɧɨɜɥɟɧɧɨɝɨ ɦɢɧɢɦɚɥɶɧɨɝɨ ɭɪɨɜɧɹ. Ⱦɨɩɭɫɤɚɟɬ-
ɫɹ ɭɫɬɚɧɨɜɤɚ ɬɨɥɶɤɨ ɨɞɧɨɝɨ ɪɚɫɰɟɩɢɬɟɥɹ ɦɢɧɢɦɚɥɶɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ. 
Еɫɥɢ ɪɚɫɰɟɩɢɬɟɥɶ ɧɟ ɡɚɩɢɬɚɧ, ɜɤɥɸчɟɧɢɟ ɚɜɬɨɦɚɬɢчɟɫɤɨɝɨ ɜɵɤɥɸчɚɬɟɥɹ 
ɧɟɜɨɡɦɨɠɧɨ. 

ɉɪɢɧɰɢɩɢɚɥɶɧɵɟ ɷɥɟɤɬɪɢчɟɫɤɢɟ ɫɯɟɦɵ ɜɵɤɥɸчɚɬɟɥɟɣ 

ȼА04 31 ɉɪɨ ɢ ȼА04 35 ɉɪɨ ɩɪɢɜɟɞɟɧɵ ɧɚ ɪɢɫ. 2.78. 
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Ɋɢɫ. 2.78. Эɥеɤɬрɢɱеɫɤɢе ɫɯеɦы выɤɥɸɱаɬеɥей ВА04 31 ɉрɨ ɢ ВА04 35 ɉрɨ 
ɛеɡ ɞɨɩɨɥɧɢɬеɥɶɧыɯ ɫɛɨрɨɱɧыɯ еɞɢɧɢц (а) ɢ ɫ ɞɨɩɨɥɧɢɬеɥɶɧыɦɢ ɫɛɨрɨɱɧыɦɢ 
еɞɢɧɢцаɦɢ (ɛ): ɇɊ – ɧеɡавɢɫɢɦый раɫцеɩɢеɬɥɶ; ɊМɇ – раɫцеɩɢɬеɥɶ ɦɢɧɢɦаɥɶɧɨɝɨ 

ɧаɩрɹɠеɧɢɹ; КС – ɤɨɧɬаɤɬ ɫɢɝɧаɥɢɡацɢɢ; ВК – вɫɩɨɦɨɝаɬеɥɶɧый ɤɨɧɬаɤɬ 

Авɬɨɦаɬɢɱеɫɤɢе выɤɥɸɱаɬеɥɢ ɫерɢɢ ВА04−36 ɩрɨɢɡвɨɞɫɬва 
ОАО «Эɥеɤɬрɨаɩɩараɬ», ɝ. Кɭрɫɤ. Ɉɫɨɛɟɧɧɨɫɬɢ ɦɨɞɟɥɢ: • ɲɢɪɨɤɢɣ ɞɢɚɩɚɡɨɧ ɭɫɬɚɜɨɤ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɵɯ ɪɚɫɰɟɩɢɬɟɥɟɣ; • ɤɧɨɩɤɚ ɬɟɫɬɢɪɨɜɚɧɢɹ ɦɟɯɚɧɢɡɦɚ ɫɜɨɛɨɞɧɨɝɨ ɪɚɫɰɟɩɥɟɧɢɹ; • ɭɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɧɵɣ ɞɢɡɚɣɧ; • ɭɫɬɪɨɣɫɬɜɨ ɡɚɩɢɪɚɧɢɹ ɜɵɤɥɸчɚɬɟɥɹ ɜ ɩɨɥɨɠɟɧɢɢ «ɨɬɤɥɸчɟɧɨ»; • ɧɚɥɢчɢɟ ɤɥɟɦɦɧɵɯ ɤɪɵɲɟɤ. 

ȼɵɤɥɸчɚɬɟɥɢ ɩɪɟɞɧɚɡɧɚчɟɧɵ ɞɥɹ ɩɪɢɦɟɧɟɧɢɹ ɜ ɷɥɟɤɬɪɢчɟɫɤɢɯ ɰɟ-
ɩɹɯ ɩɟɪɟɦɟɧɧɨɝɨ ɬɨɤɚ чɚɫɬɨɬɵ 50, 60 Ƚɰ ɧɚɩɪɹɠɟɧɢɟɦ ɞɨ 690 ȼ ɫ ɪɚɛɨчɢɦ 

ɬɨɤɨɦ ɞɨ 400 А ɞɥɹ ɡɚɳɢɬɵ ɨɬ ɩɟɪɟɝɪɭɡɨɤ ɢ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ, ɞɥɹ ɧɟ-
чɚɫɬɵɯ ɨɩɟɪɚɬɢɜɧɵɯ ɜɤɥɸчɟɧɢɣ ɢ ɨɬɤɥɸчɟɧɢɣ ɥɢɧɢɣ (ɞɨ ɬɪɟɯ ɜ чɚɫ). 

Ɋɚɫɲɢɮɪɨɜɤɚ ɭɫɥɨɜɧɨɝɨ ɨɛɨɡɧɚчɟɧɢɹ ɚɜɬɨɦɚɬɨɜ ɩɪɢɜɟɞɟɧɚ ɧɚ 
ɪɢɫ. 2.79. 
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    ȼА04−36 −   Х      Х     Х   Х     Х  20 ɍХɅ3 

 

Ɉɛɨɡɧɚчɟɧɢɟ 
ɫɟɪɢɢ 

 

Чɢɫɥɨ ɩɨɥɸɫɨɜ 
 

3 – ɫ ɪɚɫɰɟɩɢɬɟɥɹɦɢ ɬɨɤɚ 
КЗ; 
4 – ɫ ɤɨɦɛɢɧɢɪɨɜɚɧɧɵɦɢ 

ɪɚɫɰɟɩɢɬɟɥɹɦɢ 

 

Ⱦɨɩɨɥɧɢɬɟɥɶɧɵɟ ɭɫɬɪɨɣɫɬɜɚ 
(ɬɚɛɥ. 2.38) 

 

1 – ɫ ɪɭчɧɵɦ ɩɢɪɜɨɞɨɦ 

Кɥɢɦɚɬɢчɟɫɤɨɟ 
ɢɫɩɨɥɧɟɧɢɟ ɢ 

ɤɚɬɟɝɨɪɢɹ ɪɚɡ-
ɦɟɳɟɧɢɹ 

ɋɬɟɩɟɧɶ ɡɚɳɢɬɵ 

Ⱦɨɩɨɥɧɢɬɟɥɶɧɵɟ ɦɟɯɚɧɢɡɦɵ:

0 – ɨɬɫɭɬɫɬɜɭɸɬ; 
5 – ɪɭчɧɨɣ ɞɢɫɬɚɧɰɢɨɧɧɵɣ 

ɩɪɢɜɨɞ; 

6 – ɭɫɬɪɨɣɫɬɜɨ ɞɥɹ ɡɚɩɢɪɚɧɢɹ

 

Ɋɢɫ. 2.79. Сɬрɭɤɬɭра ɭɫɥɨвɧɨɝɨ ɨɛɨɡɧаɱеɧɢɹ выɤɥɸɱаɬеɥей ɫерɢɢ ВА04−36 

Ɍɟɯɧɢчɟɫɤɢɟ ɩɚɪɚɦɟɬɪɵ ɜɵɤɥɸчɚɬɟɥɟɣ ɞɚɧɵ ɜ ɬɚɛɥɢɰɚɯ 2.39, 2.40, 

ɚ ɢɯ ɡɚɳɢɬɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɩɪɢɜɟɞɟɧɵ ɧɚ ɪɢɫ. 2.80−2.82. Кɨɪɪɟɤɬɢ-

ɪɨɜɤɚ ɧɨɦɢɧɚɥɶɧɨɝɨ ɪɚɛɨчɟɝɨ ɬɨɤɚ ɜɵɤɥɸчɚɬɟɥɟɣ ɧɚ ɬɟɦɩɟɪɚɬɭɪɭ ɨɤɪɭ-
ɠɚɸɳɟɣ ɫɪɟɞɵ ɜɵɩɨɥɧɹɟɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɪɢɫ. 2.83. 

Ɍɚɛɥɢɰɚ 2.38 

Ⱦɨɩɨɥɧɢɬɟɥɶɧɵɟ ɭɫɬɪɨɣɫɬɜɚ ɜɵɤɥɸчɚɬɟɥɟɣ ȼА04−36 (ɤ ɪɢɫ. 2.79) 

Ɉɛɨɡɧɚчɟɧɢɟ  ȼɫɩɨɦɨɝɚɬɟɥɶɧɵɟ ɤɨɧɬɚɤɬɵ ɇɟɡɚɜɢɫɢɦɵɣ ɪɚɫɰɟɩɢɬɟɥɶ

00 ⎯ ⎯ 

11 2ɪ + 2ɡ ⎯ 

18 2ɪ + 1ɡ + 

Ɍɚɛɥɢɰɚ 2.39 

Ɍɟɯɧɢчɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɚɜɬɨɦɚɬɢчɟɫɤɢɯ ɜɵɤɥɸчɚɬɟɥɟɣ ɫɟɪɢɢ 

ȼА04−36 ɛɟɡ ɬɟɩɥɨɜɵɯ ɪɚɫɰɟɩɢɬɟɥɟɣ 

ɇɨɦɢɧɚɥɶɧɚɹ ɩɪɟɞɟɥɶɧɚɹ ɧɚɢɛɨɥɶ-
ɲɚɹ ɨɬɤɥɸчɚɸɳɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ICU, 

ɤА 

ɇɨɦɢɧɚɥɶɧɚɹ 
ɧɚɢɛɨɥɶɲɚɹ 

ɜɤɥɸчɚɸɳɚɹ ɫɩɨ-
ɫɨɛɧɨɫɬɶ, ɤА ɇɨɦɢ-

ɧɚɥɶɧɵɟ 
ɬɨɤɢ, А 

400 B cosϕ 690 B cosϕ 400 B 690 B 

ɇɨɦɢ-

ɧɚɥɶɧɵɟ 
ɬɨɤɢ, А 

ɇɨɦɢ-
ɧɚɥɶɧɚɹ 
ɪɚɛɨчɚɹ 
ɧɚɢ-

ɛɨɥɶɲɚɹ 
ɨɬɤɥɸ-
чɚɸɳɚɹ 
ɫɩɨɫɨɛ-
ɧɨɫɬɶ ICS, 
ɜ % ICU 

250−400 18 0,3 10 0,3 36 17 100−250 75 

⎯ ⎯ ⎯ ⎯ ⎯ ⎯ ⎯ 320, 400 50 
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Ɍɚɛɥɢɰɚ 2.40 

Ɍɟɯɧɢчɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɚɜɬɨɦɚɬɢчɟɫɤɢɯ ɜɵɤɥɸчɚɬɟɥɟɣ ɫɟɪɢɢ 

ȼА04−36 ɫ ɬɟɩɥɨɜɵɦɢ ɢ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɵɦɢ ɪɚɫɰɟɩɢɬɟɥɹɦɢ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɩɚɪɚɦɟɬɪɚ Чɢɫɥɟɧɧɨɟ ɡɧɚчɟɧɢɟ 

ɇɨɦɢɧɚɥɶɧɵɟ 
ɬɨɤɢ, А 

16 20 25 31,5 40 50 63 80 100 125 160 200 250 320 400

ɍɫɬɚɜɤɢ ɷɥɟɤ-
ɬɪɨɦɚɝɧɢɬɧɵɯ 
ɪɚɫɰɟɩɢɬɟɥɟɣ, 

А 

250 300 400 500 750

1
0
0
0
 

1
2
5
0
 

1
5
0
0
 

2
0
0
0
 

2
5
0
0
 

3
0
0
0
 

3
2
0
0
 

4
0
0
0
 

ɉɪɟɞɟɥɶɧɚɹ 
ɤɨɦɦɭɬɚɰɢ-

ɨɧɧɚɹ ɫɩɨɫɨɛ-

ɧɨɫɬɶ, ɤА: 

 

− ɩɪɢ ɧɚɩɪɹ-
ɠɟɧɢɢ 400 ȼ 

3 6 18 

− ɩɪɢ ɧɚɩɪɹ-
ɠɟɧɢɢ 690 ȼ 

3 4 10 

ɇɨɦɢɧɚɥɶɧɚɹ 
ɧɚɢɛɨɥɶɲɚɹ 
ɜɤɥɸчɚɸɳɚɹ 
ɫɩɨɫɨɛɧɨɫɬɶ, 

ɤА: 

 

− ɩɪɢ ɧɚɩɪɹ-
ɠɟɧɢɢ 400 ȼ 

4,5 9 36 

− ɩɪɢ ɧɚɩɪɹ-
ɠɟɧɢɢ 690 ȼ 

4,5 6 17 

 

ȼɵɤɥɸчɚɬɟɥɢ ɦɨɝɭɬ ɨɫɧɚɳɚɬɶɫɹ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɦɢ ɤɨɧɬɚɤɬɚɦɢ ɢ 

ɧɟɡɚɜɢɫɢɦɵɦ ɪɚɫɰɟɩɢɬɟɥɟɦ (ɬɚɛɥ. 2.38). 

ɉɚɪɚɦɟɬɪɵ ɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɯ ɤɨɧɬɚɤɬɨɜ ɞɚɧɵ ɜ 
ɬɚɛɥɢɰɟ 2.41. 

ɇɟɡɚɜɢɫɢɦɵɣ ɪɚɫɰɟɩɢɬɟɥɶ ɨɛɟɫɩɟчɢɜɚɟɬ ɨɬɤɥɸчɟɧɢɟ ɜɤɥɸчɟɧɧɨɝɨ 
ɚɩɩɚɪɚɬɚ ɩɪɢ ɩɨɞɚчɟ ɧɚ ɜɵɜɨɞɵ ɤɚɬɭɲɤɢ ɪɚɫɰɟɩɢɬɟɥɹ ɧɚɩɪɹɠɟɧɢɹ ɩɨ-
ɫɬɨɹɧɧɨɝɨ ɢɥɢ ɩɟɪɟɦɟɧɧɨɝɨ ɬɨɤɚ. Шɤɚɥɚ ɧɨɦɢɧɚɥɶɧɵɯ ɧɚɩɪɹɠɟɧɢɣ: • 127, 230, 400 ȼ ɩɟɪɟɦɟɧɧɨɝɨ ɬɨɤɚ чɚɫɬɨɬɵ 50 ɢ 60 Ƚɰ; • 24, 110, 220 ȼ ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ. 
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Ɋɢɫ Вреɦɹɬɨɤɨвые ɯараɤɬерɢɫɬɢɤɢ выɤɥɸɱаɬеɥей 
ВА04−36 ɧа ɬɨɤ 100 А: 1 – ɡɨɧа раɛɨɬы ɬеɩɥɨвɨɝɨ ɦаɤɫɢ-
ɦаɥɶɧɨɝɨ раɫцеɩɢɬеɥɹ ɬɨɤа, ɫɧɹɬаɹ ɫ ɯɨɥɨɞɧɨɝɨ ɫɨɫɬɨɹɧɢɹ;  

2 – ɡɨɧа раɛɨɬы ɬеɩɥɨвɨɝɨ ɦаɤɫɢɦаɥɶɧɨɝɨ раɫцеɩɢɬеɥɹ ɬɨɤа, 
ɫɧɹɬаɹ ɫ ɧаɝреɬɨɝɨ ɫɨɫɬɨɹɧɢɹ; Im – ɭɫɬавɤа ɷɥеɤɬрɨɦаɝɧɢɬ-

ɧɨɝɨ раɫцеɩɢɬеɥɹ ɬɨɤа ɤɨрɨɬɤɨɝɨ ɡаɦыɤаɧɢɹ 

. 2.80. выɤɥɸɱаɬеɥейɊɢɫ. 2.81. Вреɦɹɬɨɤɨвые ɯараɤɬерɢɫɬɢɤɢ  

ВА04−36 ɧа ɬɨɤ 125 А: 1 – ɡɨɧа раɛɨɬы ɬеɩɥɨвɨɝɨ ɦаɤɫɢ-
ɦаɥɶɧɨɝɨ раɫцеɩɢɬеɥɹ ɬɨɤа, ɫɧɹɬаɹ ɫ ɯɨɥɨɞɧɨɝɨ ɫɨɫɬɨɹɧɢɹ;  

2 – ɡɨɧа раɛɨɬы ɬеɩɥɨвɨɝɨ ɦаɤɫɢɦаɥɶɧɨɝɨ раɫцеɩɢɬеɥɹ ɬɨɤа, 
ɫɧɹɬаɹ ɫ ɧаɝреɬɨɝɨ ɫɨɫɬɨɹɧɢɹ; Im – ɭɫɬавɤа ɷɥеɤɬрɨɦаɝɧɢɬ-

ɧɨɝɨ раɫцеɩɢɬеɥɹ ɬɨɤа ɤɨрɨɬɤɨɝɨ ɡаɦыɤаɧɢɹ 
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Ɋɢɫ. 2.82. Вреɦɹɬɨɤɨвые ɯараɤɬерɢɫɬɢɤɢ выɤɥɸɱаɬеɥей ВА04−36 ɧа ɬɨɤɢ 
160, 200, 250 А: 1 – ɡɨɧа раɛɨɬы ɬеɩɥɨвɨɝɨ ɦаɤɫɢɦаɥɶɧɨɝɨ раɫцеɩɢɬеɥɹ ɬɨɤа, 
ɫɧɹɬаɹ ɫ ɯɨɥɨɞɧɨɝɨ ɫɨɫɬɨɹɧɢɹ; 2 – ɡɨɧа раɛɨɬы ɬеɩɥɨвɨɝɨ ɦаɤɫɢɦаɥɶɧɨɝɨ раɫце-
ɩɢɬеɥɹ ɬɨɤа, ɫɧɹɬаɹ ɫ ɧаɝреɬɨɝɨ ɫɨɫɬɨɹɧɢɹ; Im – ɭɫɬавɤа ɷɥеɤɬрɨɦаɝɧɢɬɧɨɝɨ раɫ-

цеɩɢɬеɥɹ ɬɨɤа ɤɨрɨɬɤɨɝɨ ɡаɦыɤаɧɢɹ 
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Ɋɢɫ. 2.83. Завɢɫɢɦɨɫɬɶ ɧɨɦɢɧаɥɶɧɨɝɨ раɛɨɱеɝɨ ɬɨɤа выɤɥɸɱаɬеɥей ВА04−36 

ɨɬ ɬеɦɩераɬɭры ɨɤрɭɠаɸщей ɫреɞы 
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Ɍɚɛɥɢɰɚ 2.41 

Ɍɟɯɧɢчɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɯ ɤɨɧɬɚɤɬɨɜ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɩɚɪɚ-
ɦɟɬɪɚ Ɉɛɨɡɧɚчɟɧɢɟ ɢɥɢ чɢɫɥɟɧɧɨɟ ɡɧɚчɟɧɢɟ 

Кɚɬɟɝɨɪɢɹ ɩɪɢɦɟɧɟɧɢɹ Аɋ–15* (ɩɟɪɟɦɟɧɧɵɣ ɬɨɤ) Ⱦɋ–13 (ɩɨɫɬɨɹɧɧɵɣ ɬɨɤ)

ɇɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹ-
ɠɟɧɢɟ, ȼ 

48 110 220 380 24 110 220 

ɇɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹ-
ɠɟɧɢɟ ɢɡɨɥɹɰɢɢ, ȼ 

400 

ɇɨɦɢɧɚɥɶɧɵɣ ɪɚɛɨ-
чɢɣ ɬɨɤ, А 

4 3 1,5 1 4 1,3 0,5 

ɍɫɥɨɜɧɵɣ ɬɟɩɥɨɜɨɣ 

ɬɨɤ, А 
5 

ɇɨɦɢɧɚɥɶɧɚɹ ɦɨɳ-

ɧɨɫɬɶ, ȼɬ 200 330 330 380 100 140 110 

* − Ɇɢɧɢɦɚɥɶɧɚɹ ɜɤɥɸчɚɸɳɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɧɚ ɩɟɪɟɦɟɧɧɨɦ ɬɨɤɟ: 5 ɦА ɩɪɢ 17 ȼ 

ɇɟɡɚɜɢɫɢɦɵɣ ɪɚɫɰɟɩɢɬɟɥɶ ɜɵɡɵɜɚɟɬ ɪɚɫɰɟɩɥɟɧɢɟ ɜ ɥɸɛɵɯ ɪɚɛɨчɢɯ 
ɭɫɥɨɜɢɹɯ, ɤɨɝɞɚ ɩɢɬɚɸɳɟɟ ɧɚɩɪɹɠɟɧɢɟ ɨɫɬɚɟɬɫɹ ɜ ɩɪɟɞɟɥɚɯ ɨɬ 70 ɞɨ 
110% ɧɨɦɢɧɚɥɶɧɨɝɨ. ɇɨɦɢɧɚɥɶɧɵɣ ɪɟɠɢɦ ɪɚɛɨɬɵ ɧɟɡɚɜɢɫɢɦɨɝɨ ɪɚɫɰɟ-
ɩɢɬɟɥɹ – ɤɪɚɬɤɨɜɪɟɦɟɧɧɵɣ, ɞɥɹ ɢɫɤɥɸчɟɧɢɹ ɟɝɨ ɩɨɜɪɟɠɞɟɧɢɹ ɪɟɤɨɦɟɧ-

ɞɭɟɬɫɹ ɢɫɩɨɥɶɡɨɜɚɬɶ ɟɝɨ ɬɨɥɶɤɨ ɜ ɤɨɦɛɢɧɚɰɢɢ ɫ ɛɥɨɤ-ɤɨɧɬɚɤɬɨɦ, ɤɨɬɨ-
ɪɵɣ ɫɧɢɦɚɟɬ ɧɚɩɪɹɠɟɧɢɟ ɫ ɤɚɬɭɲɤɢ ɧɟɡɚɜɢɫɢɦɨɝɨ ɪɚɫɰɟɩɢɬɟɥɹ ɩɨɫɥɟ 
ɫɪɚɛɚɬɵɜɚɧɢɹ ɚɜɬɨɦɚɬɢчɟɫɤɨɝɨ ɜɵɤɥɸчɚɬɟɥɹ (ɪɢɫ. 2.84). 

Ɍɟɫɬ
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I > I > I >
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S2.2S2.1

Ɋɚɫɰɟɩɢɬɟɥɶ ɧɟɡɚɜɢɫɢɦɵɣ

ɋɨɟɞɢɧɟɧɢɟ ɜɵɩɨɥɧɹɟɬɫɹ ɩɨɬɪɟɛɢɬɟɥɟɦ

U

 

Ɋɢɫ. 2.84. Сɯеɦа ɷɥеɤɬрɢɱеɫɤаɹ ɩрɢɧцɢɩɢаɥɶɧаɹ выɤɥɸɱаɬеɥɹ ɩереɦеɧɧɨɝɨ 
ɬɨɤа ɬреɯɩɨɥɸɫɧɨɝɨ ɢɫɩɨɥɧеɧɢɹ ВА04−36 ɫ ɧеɡавɢɫɢɦыɦ раɫцеɩɢɬеɥеɦ ɢ 

вɫɩɨɦɨɝаɬеɥɶɧыɦɢ ɤɨɧɬаɤɬаɦɢ 
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ɋɨɛɫɬɜɟɧɧɨɟ ɜɪɟɦɹ ɨɬɤɥɸчɟɧɢɹ ɜɵɤɥɸчɚɬɟɥɹ ɩɪɢ ɧɨɦɢɧɚɥɶɧɨɦ ɬɨ-
ɤɟ ɫ ɦɨɦɟɧɬɚ ɩɨɞɚчɢ ɧɨɦɢɧɚɥɶɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ ɧɚ ɜɵɜɨɞɵ ɤɚɬɭɲɤɢ ɧɟ-
ɡɚɜɢɫɢɦɨɝɨ ɪɚɫɰɟɩɢɬɟɥɹ ɧɟ ɛɨɥɟɟ 0,04 ɫ. 

Ɇɨɳɧɨɫɬɶ, ɩɨɬɪɟɛɥɹɟɦɚɹ ɧɟɡɚɜɢɫɢɦɵɦ ɪɚɫɰɟɩɢɬɟɥɟɦ, ɧɟ ɩɪɟɜɵɲɚ-
ɟɬ 300 ȼА ɧɚ ɩɟɪɟɦɟɧɧɨɦ ɬɨɤɟ ɢ 350 ȼɬ ɧɚ ɩɨɫɬɨɹɧɧɨɦ. 

Авɬɨɦаɬɢɱеɫɤɢе выɤɥɸɱаɬеɥɢ ВА04−36 ɢ ВА06−36 ɩрɨɢɡвɨɞɫɬва 
Уɥɶɹɧɨвɫɤɨɝɨ ɡавɨɞа ɧɢɡɤɨвɨɥɶɬɧɨй аɩɩараɬɭры «Кɨɧɬаɤɬɨр». Ɋɚɫ-
ɫчɢɬɚɧɵ ɞɥɹ ɷɤɫɩɥɭɚɬɚɰɢɢ ɜ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɤɚɯ ɫ ɧɨɦɢɧɚɥɶɧɵɦ ɧɚɩɪɹ-
ɠɟɧɢɟɦ ɞɨ 660 ȼ ɩɟɪɟɦɟɧɧɨɝɨ ɬɨɤɚ чɚɫɬɨɬɨɣ 50, 60 Ƚɰ ɢ 220 ȼ ɩɨɫɬɨɹɧ-

ɧɨɝɨ ɬɨɤɚ. Ⱦɨɩɭɫɤɚɟɬɫɹ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɜɵɤɥɸчɚɬɟɥɟɣ ɞɥɹ ɧɟчɚɫɬɧɵɯ 
ɩɪɹɦɵɯ ɩɭɫɤɨɜ ɚɫɢɧɯɪɨɧɧɵɯ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɟɣ.  

Ɋɚɫɲɢɮɪɨɜɤɚ ɭɫɥɨɜɧɨɝɨ ɨɛɨɡɧɚчɟɧɢɹ ɜɵɤɥɸчɚɬɟɥɟɣ ɞɚɧɧɵɯ ɦɨɞɟ-
ɥɟɣ ɞɚɧɚ ɧɚ ɪɢɫ. 2.85. 

Аɜɬɨɦɚɬɵ ɢɦɟɸɬ ɬɟɩɥɨɜɵɟ ɢ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɵɟ ɦɚɤɫɢɦɚɥɶɧɵɟ ɪɚɫ-
ɰɟɩɢɬɟɥɢ ɬɨɤɚ ɞɥɹ ɡɚɳɢɬɵ ɜ ɡɨɧɟ ɬɨɤɨɜ ɩɟɪɟɝɪɭɡɤɢ ɢ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚ-
ɧɢɹ, ɦɨɝɭɬ ɨɫɧɚɳɚɬɶɫɹ ɬɨɥɶɤɨ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɵɦɢ ɪɚɫɰɟɩɢɬɟɥɹɦɢ, ɚ ɬɚɤɠɟ 
ɜɵɩɭɫɤɚɬɶɫɹ ɛɟɡ ɦɚɤɫɢɦɚɥɶɧɵɯ ɪɚɫɰɟɩɢɬɟɥɟɣ ɬɨɤɚ. Ɉɫɧɨɜɧɵɟ ɩɚɪɚɦɟɬɪɵ 

ɜɵɤɥɸчɚɬɟɥɟɣ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɚɯ 2.42−2.44, ɚ ɡɚɳɢɬɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢ-

ɤɢ ɧɚ ɪɢɫ. 2.86. Кɨɪɪɟɤɬɢɪɨɜɤɚ ɧɨɦɢɧɚɥɶɧɨɝɨ ɪɚɛɨчɟɝɨ ɬɨɤɚ ɜɵɤɥɸчɚɬɟɥɟɣ 

ɧɚ ɬɟɦɩɟɪɚɬɭɪɭ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɜɵɩɨɥɧɹɟɬɫɹ ɩɨ ɪɢɫ. 2.87.  

ȼɵɤɥɸчɚɬɟɥɢ ɫ ɬɟɩɥɨɜɵɦɢ ɦɚɤɫɢɦɚɥɶɧɵɦɢ ɪɚɫɰɟɩɢɬɟɥɹɦɢ ɬɨɤɚ 
ɩɪɢ ɨɞɧɨɜɪɟɦɟɧɧɨɣ ɧɚɝɪɭɡɤɟ ɜɫɟɯ ɩɨɥɸɫɨɜ: 

ɚ) ɧɟ ɞɨɥɠɧɵ ɫɪɚɛɚɬɵɜɚɬɶ ɜ ɬɟчɟɧɢɟ ɜɪɟɦɟɧɢ ɦɟɧɟɟ 2 чɚɫɨɜ, ɚ ɧɚ 
ɧɨɦɢɧɚɥɶɧɵɟ ɬɨɤɢ 16; 20; 25; 31,5; 40; 50 А ɦɟɧɟɟ ɨɞɧɨɝɨ чɚɫɚ ɩɪɢ ɧɚчɚ-
ɥɟ ɨɬɫчɟɬɚ ɫ ɯɨɥɨɞɧɨɝɨ ɫɨɫɬɨɹɧɢɹ ɩɪɢ ɬɨɤɟ 1,05⋅Iɧ. ɪɚɫɰ; 

ɛ) ɞɨɥɠɧɵ ɫɪɚɛɚɬɵɜɚɬɶ ɜ ɬɟчɟɧɢɟ ɜɪɟɦɟɧɢ ɧɟ ɛɨɥɟɟ 2 чɚɫɨɜ, ɚ ɧɚ 
ɧɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɞɨ 63 А ɧɟ ɛɨɥɟɟ ɨɞɧɨɝɨ чɚɫɚ ɩɪɢ ɧɚчɚɥɟ ɨɬɫчɟɬɚ ɫ ɧɚ-
ɝɪɟɬɨɝɨ ɫɨɫɬɨɹɧɢɹ (ɬɨɤɨɦ 1,05⋅Iɧ. ɪɚɫɰ ɜ ɬɟчɟɧɢɟ ɞɜɭɯ ɢɥɢ ɨɞɧɨɝɨ чɚɫɚ) 
ɩɪɢ: • ɬɨɤɟ 1,35⋅Iɧ. ɪɚɫɰ ɞɥɹ ɜɵɤɥɸчɚɬɟɥɟɣ ɧɚ ɧɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɞɨ 63 А; • ɬɨɤɟ 1,25⋅Iɧ. ɪɚɫɰ ɞɥɹ ɜɵɤɥɸчɚɬɟɥɟɣ ɧɚ ɧɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɫɜɵɲɟ 63 А. 

ɍɫɬɚɜɤɢ ɩɨ ɬɨɤɭ ɫɪɚɛɚɬɵɜɚɧɢɹ ɜɵɤɥɸчɚɬɟɥɟɣ ɫ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɵ-

ɦɢ ɪɚɫɰɟɩɢɬɟɥɹɦɢ ɬɨɤɚ ɩɪɢ ɩɪɨɬɟɤɚɧɢɢ ɬɨɤɚ ɩɨ ɨɞɧɨɦɭ, ɞɜɭɦ ɢ ɬɪɟɦ 

ɩɨɥɸɫɚɦ ɭɤɚɡɚɧɵ ɜ ɬɚɛɥɢɰɚɯ 2.42 ɢ 2.43. Ɉɬɤɥɨɧɟɧɢɹ ɭɫɬɚɜɨɤ ɷɥɟɤɬɪɨ-
ɦɚɝɧɢɬɧɵɯ ɦɚɤɫɢɦɚɥɶɧɵɯ ɪɚɫɰɟɩɢɬɟɥɟɣ ɬɨɤɚ ɜ ɜɵɤɥɸчɚɬɟɥɟ, ɧɟ ɛɵɜ-
ɲɟɦ ɜ ɷɤɫɩɥɭɚɬɚɰɢɢ, ɧɟ ɩɪɟɜɵɲɚɟɬ ±20%. 

ȼɵɤɥɸчɚɬɟɥɢ ɞɨɩɭɫɤɚɸɬ ɩɨɜɬɨɪɧɨɟ ɜɤɥɸчɟɧɢɟ ɩɨɫɥɟ ɨɬɤɥɸчɟɧɢɹ 
ɬɨɤɨɜ ɩɟɪɟɝɪɭɡɤɢ ɢɥɢ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ чɟɪɟɡ ɜɪɟɦɹ ɧɟ ɛɨɥɟɟ  
3 ɦɢɧɭɬ. 
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ВАХХ  ХХ  ХХ  ХХ  ХХ  ХХХХ: 

ВА Ȼɭɤвеɧɧое оɛоɡɧачеɧие виɞа аɩɩаɪаɬа: ȼА. 

ХХ Двɭхɡɧачɧое чиɫло. Уɫловɧое оɛоɡɧачеɧие ɧомеɪа ɫеɪии: 04; 06. 

ХХ Двɭхɡɧачɧое чиɫло. Уɫловɧое оɛоɡɧачеɧие ɧомиɧальɧоɝо ɬоɤа: 36

ХХ 

Двɭхɡɧачɧое чиɫло. Уɫловɧое оɛоɡɧачеɧие чиɫла ɩолюɫов и 

ɤоличеɫɬва маɤɫимальɧых ɪаɫцеɩиɬелеɣ ɬоɤа в ɤомɛиɧации ɫ 
иɫɩолɧеɧием маɤɫимальɧых ɪаɫцеɩиɬелеɣ ɬоɤа ɩо ɡоɧе ɡащиɬы: 

        3 ɩɨɥɸɫɚ ɛɟɡ ɦɚɤɫɢɦɚɥɶɧɵɯ ɪɚɫɰɟɩɢɬɟɥɟɣ ɬɨɤɚ 30; 

        3 ɩɨɥɸɫɚ ɫ ɪɚɫɰɟɩɢɬɟɥɹɦɢ ɜ ɡɨɧɟ ɬɨɤɨɜ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ 33;

        3 ɩɨɥɸɫɚ ɫ ɪɚɫɰɟɩɢɬɟɥɹɦɢ ɜ ɡɨɧɟ ɬɨɤɨɜ ɩɟɪɟɝɪɭɡɤɢ ɢ КЗ 34; 

        2 ɩɨɥɸɫɚ ɛɟɡ ɦɚɤɫɢɦɚɥɶɧɵɯ ɪɚɫɰɟɩɢɬɟɥɟɣ ɬɨɤɚ 80; 

        2 ɩɨɥɸɫɚ ɫ ɪɚɫɰɟɩɢɬɟɥɹɦɢ ɜ ɡɨɧɟ ɬɨɤɨɜ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ 83;

        2 ɩɨɥɸɫɚ ɫ ɪɚɫɰɟɩɢɬɟɥɹɦɢ ɜ ɡɨɧɟ ɬɨɤɨɜ ɩɟɪɟɝɪɭɡɤɢ ɢ КЗ 84. 

ХХ 

Двɭхɡɧачɧое чиɫло. Уɫловɧое оɛоɡɧачеɧие иɫɩолɧеɧия ɩо 
ɞоɩолɧиɬельɧым ɫɛоɪочɧым еɞиɧицам: 

        ɛɟɡ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɫɛɨɪɨчɧɵɯ ɟɞɢɧɢɰ − 00; 

        ɫɨ ɫɜɨɛɨɞɧɵɦɢ ɤɨɧɬɚɤɬɚɦɢ − 11; 

        ɫɨ ɫɜɨɛɨɞɧɵɦɢ ɤɨɧɬɚɤɬɚɦɢ ɢ ɧɟɡɚɜɢɫɢɦɵɦ ɪɚɫɰɟɩɢɬɟɥɟɦ − 18; 

        ɫ ɧɟɡɚɜɢɫɢɦɵɦ ɪɚɫɰɟɩɢɬɟɥɟɦ − 12. 

Х 

ɐиɮɪа. Уɫловɧое оɛоɡɧачеɧие иɫɩолɧеɧия ɩо виɞɭ ɩɪивоɞа и 

ɫɩоɫоɛа ɭɫɬаɧовɤи выɤлючаɬеля: 

        ɫɬɚɰɢɨɧɚɪɧɵɣ ɫ ɪɭчɧɵɦ ɩɪɢɜɨɞɨɦ − 1; 

        ɫɬɚɰɢɨɧɚɪɧɵɣ ɫ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɵɦ ɩɪɢɜɨɞɨɦ − 3; 

        ɜɵɞɜɢɠɧɨɣ ɫ ɪɭчɧɵɦ ɞɢɫɬɚɧɰɢɨɧɧɵɦ ɩɪɢɜɨɞɨɦ − 5; 

        ɜɵɞɜɢɠɧɨɣ ɫ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɵɦ ɩɪɢɜɨɞɨɦ − 7; 

        ɜɪɭɛɧɨɣ ɫ ɪɭчɧɵɦ ɩɪɢɜɨɞɨɦ − 2; 

        ɜɪɭɛɧɨɣ ɫ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɵɦ ɩɪɢɜɨɞɨɦ − 9. 

Х 

ɐиɮɪа. Уɫловɧое оɛоɡɧачеɧие иɫɩолɧеɧия ɩо ɞоɩолɧиɬельɧым 

мехаɧиɡмам: 

        ɨɬɫɭɬɫɬɜɭɸɬ − 0; 

        ɪɭчɧɨɣ ɞɢɫɬɚɧɰɢɨɧɧɵɣ ɩɪɢɜɨɞ ɞɥɹ ɨɩɟɪɢɪɨɜɚɧɢɹ чɟɪɟɡ ɞɜɟɪɶ 
ɪɚɫɩɪɟɞɭɫɬɪɨɣɫɬɜɚ − 5; 

        ɭɫɬɪɨɣɫɬɜɨ ɞɥɹ ɛɥɨɤɢɪɨɜɤɢ ɩɨɥɨɠɟɧɢɹ «ɨɬɤɥɸчɟɧɨ» 

ɜɵɤɥɸчɚɬɟɥɹ ɫɬɚɰɢɨɧɚɪɧɨɝɨ ɢ ɜɪɭɛɧɨɝɨ ɢɫɩɨɥɧɟɧɢɹ ɫ ɪɭчɧɵɦ 

ɩɪɢɜɨɞɨɦ − 6. 

ХХ 

Двɭхɡɧачɧое чиɫло. Уɫловɧое оɛоɡɧачеɧие ɫɬеɩеɧи ɡащиɬы 

выɤлючаɬеля: 
        IP20 – 20; 

        IP00 – 00. 

ХХ 

Ȼɭɤва(ы) и циɮɪа. Уɫловɧое оɛоɡɧачеɧие ɤлимаɬичеɫɤоɝо 
иɫɩолɧеɧия: 
        ɍХɅ3; 

        Ɍ3. 
 



Ɍɚɛɥɢɰɚ 2.42 

ȼɵɤɥɸчɚɬɟɥɢ ȼА04−36 ɫ ɦɚɤɫɢɦɚɥɶɧɵɦɢ ɪɚɫɰɟɩɢɬɟɥɹɦɢ ɬɨɤɚ 
ɉɪɟɞɟɥɶɧɚɹ ɤɨɦɦɭɬɚɰɢɨɧɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ, ɤА ɍɫɬɚɜɤɢ ɩɨ ɬɨɤɭ ɫɪɚ-

ɛɚɬɵɜɚɧɢɹ ɷɥɟɤɬɪɨ-
ɦɚɝɧɢɬɧɵɯ ɦɚɤɫɢ-

ɦɚɥɶɧɵɯ ɪɚɫɰɟɩɢɬɟ-
ɥɟɣ ɬɨɤɚ ɩɪɢ КЗ, А, ɜ 

ɰɟɩɢ 

ɍɫɬɚɜɤɢ ɩɨ ɬɨɤɭ ɫɪɚɛɚɬɵ-
ɜɚɧɢɹ ɦɚɤɫɢɦɚɥɶɧɵɯ ɪɚɫ-
ɰɟɩɢɬɟɥɟɣ ɬɨɤɚ ɩɪɢ КЗ ɞɥɹ 
ɢɫɩɨɥɧɟɧɢɹ ɜɵɤɥɸчɚɬɟɥɹ 
ɛɟɡ ɬɟɩɥɨɜɵɯ ɪɚɫɰɟɩɢɬɟɥɟɣ 

ɬɨɤɚ, А, ɜ ɰɟɩɢ 

Ⱦɟɣɫɬɜɭɸɳɟɟ ɡɧɚчɟɧɢɟ ɜ ɰɟɩɢ 

ɩɟɪɟɦɟɧɧɨɝɨ ɬɨɤɚ ɩɪɢ ɧɚɩɪɹɠɟ-
ɧɢɢ ɢ ɤɨɷɮɮɢɰɢɟɧɬɟ ɦɨɳɧɨɫɬɢ 
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2500 15

20 3*

 0,3 10*2 0,5 
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40 3*

 

1
4
0

* − ɞɥɹ ɜɵɤɥɸчɚɬɟɥɟɣ ɫ ɬɟɩɥɨɜɵɦɢ ɦɚɤɫɢɦɚɥɶɧɵɦɢ ɪɚɫɰɟɩɢɬɟɥɹɦɢ ɧɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɜɵɤɥɸчɚɬɟɥɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɧɨɦɢɧɚɥɶɧɵɦ ɬɨɤɨɦ ɬɟɩɥɨɜɨɝɨ ɦɚɤɫɢ-
ɦɚɥɶɧɨɝɨ ɪɚɫɰɟɩɢɬɟɥɹ; ɞɥɹ ɜɵɤɥɸчɚɬɟɥɟɣ ɛɟɡ ɬɟɩɥɨɜɵɯ ɦɚɤɫɢɦɚɥɶɧɵɯ ɪɚɫɰɟɩɢɬɟɥɟɣ ɧɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɜɵɤɥɸчɚɬɟɥɹ ɪɚɜɟɧ 80, 250, 400 А; 
*1 − Ɉ−ɉ−ȼɈ−ɉ−ȼɈ (ɞɜɚ ɰɢɤɥɚ ɫ ɩɚɭɡɨɣ 15 ɦɢɧɭɬ ɦɟɠɞɭ ɧɢɦɢ); *2 − Ɉ−ɉ−ȼɈ (ɩɚɭɡɚ 180 ɫ); *3 − ɜ чɢɫɥɢɬɟɥɟ, ɤɚɤ *2, ɜ ɡɧɚɦɟɧɚɬɟɥɟ, ɤɚɤ *1. 
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Ɍɚɛɥɢɰɚ 2.43 

* − ɞɥɹ ɜɵɤɥɸчɚɬɟɥɟɣ ɫ ɬɟɩɥɨɜɵɦɢ ɦɚɤɫɢɦɚɥɶɧɵɦɢ ɪɚɫɰɟɩɢɬɟɥɹɦɢ ɬɨɤɚ ɧɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɜɵɤɥɸчɚɬɟɥɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɧɨɦɢɧɚɥɶɧɵɦ ɬɨɤɨɦ ɬɟɩɥɨɜɨɝɨ 
ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɪɚɫɰɟɩɢɬɟɥɹ ɬɨɤɚ; ɞɥɹ ɜɵɤɥɸчɚɬɟɥɟɣ ɛɟɡ ɬɟɩɥɨɜɵɯ ɦɚɤɫɢɦɚɥɶɧɵɯ ɪɚɫɰɟɩɢɬɟɥɟɣ ɬɨɤɚ ɧɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɜɵɤɥɸчɚɬɟɥɹ ɪɚɜɟɧ 80, 250 А; 

140

ȼɵɤɥɸчɚɬɟɥɢ ȼА06−36 ɫ ɦɚɤɫɢɦɚɥɶɧɵɦɢ ɪɚɫɰɟɩɢɬɟɥɹɦɢ ɬɨɤɚ 
ɉɪɟɞɟɥɶɧɚɹ ɤɨɦɦɭɬɚɰɢɨɧɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ, ɤА ɍɫɬɚɜɤɢ ɩɨ ɬɨɤɭ ɫɪɚ-

ɛɚɬɵɜɚɧɢɹ ɷɥɟɤɬɪɨ-
ɦɚɝɧɢɬɧɵɯ ɦɚɤɫɢ-

ɦɚɥɶɧɵɯ ɪɚɫɰɟɩɢɬɟ-
ɥɟɣ ɬɨɤɚ ɩɪɢ КЗ, А, ɜ 

ɰɟɩɢ 

ɍɫɬɚɜɤɢ ɩɨ ɬɨɤɭ ɫɪɚɛɚɬɵ-
ɜɚɧɢɹ ɦɚɤɫɢɦɚɥɶɧɵɯ ɪɚɫ-
ɰɟɩɢɬɟɥɟɣ ɬɨɤɚ ɩɪɢ КЗ ɞɥɹ 
ɢɫɩɨɥɧɟɧɢɹ ɜɵɤɥɸчɚɬɟɥɹ 
ɛɟɡ ɬɟɩɥɨɜɵɯ ɪɚɫɰɟɩɢɬɟɥɟɣ 

ɬɨɤɚ, А, ɜ ɰɟɩɢ 

Ⱦɟɣɫɬɜɭɸɳɟɟ ɡɧɚчɟɧɢɟ ɜ ɰɟ-
ɩɢ ɩɟɪɟɦɟɧɧɨɝɨ ɬɨɤɚ ɩɪɢ ɧɚ-
ɩɪɹɠɟɧɢɢ ɢ ɤɨɷɮɮɢɰɢɟɧɬɟ 

ɦɨɳɧɨɫɬɢ 

ɉɪɢ ɧɚɩɪɹɠɧɟɢɢ ɩɨ-
ɫɬɨɹɧɧɨɝɨ ɬɨɤɚ ɢ ɩɨ-
ɫɬɨɹɧɧɨɣ ɜɪɟɦɟɧɢ ɧɟ 
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*1 − Ɉ−ɉ−ȼɈ−ɉ−ȼɈ (ɞɜɚ ɰɢɤɥɚ ɫ ɩɚɭɡɨɣ 15 ɦɢɧɭɬ ɦɟɠɞɭ ɧɢɦɢ); 
*2 − Ɉ−ɉ−ȼɈ (ɩɚɭɡɚ 180 ɫ). 
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Ɍɚɛɥɢɰɚ 2.44 

ȼɵɤɥɸчɚɬɟɥɢ ȼА04−36 ɢ ȼА06−36 ɛɟɡ ɦɚɤɫɢɦɚɥɶɧɵɯ ɪɚɫɰɟɩɢɬɟɥɟɣ ɬɨɤɚ 

Ɍɢɩ ɜɵɤɥɸчɚɬɟɥɹ ɇɨɦɢɧɚɥɶɧɵɣ ɬɨɤ 
ɜɵɤɥɸчɚɬɟɥɹ, А 

ɇɨɦɢɧɚɥɶɧɨɟ ɧɚ-
ɩɪɹɠɟɧɢɟ ɝɥɚɜɧɨɣ 

ɰɟɩɢ, ȼ 

Чɢɫɥɨ ɩɨɥɸɫɨɜ 

ȼА04−36 
250 

440 

ȼА06−36 250 

Ⱦɨ 660 ȼ  

ɩɟɪɟɦɟɧɧɨɝɨ ɬɨɤɚ 
чɚɫɬɨɬɵ 50, 60 Ƚɰ; 

ɞɨ 220 ȼ 

ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ 
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Ɋɢɫ. 2.86. Вреɦɹɬɨɤɨвые ɯараɤɬерɢɫɬɢɤɢ ɨɬɤɥɸɱеɧɢɹ выɤɥɸɱаɬеɥей 
ВА04−36 ɢ ВА06−36: 1 – ɯараɤɬерɢɫɬɢɤа, ɫɧɹɬаɹ ɫ ɯɨɥɨɞɧɨɝɨ ɫɨɫɬɨɹɧɢɹ; 2 – 

ɯараɤɬерɢɫɬɢɤа, ɫɧɹɬаɹ ɫ ɧаɝреɬɨɝɨ ɫɨɫɬɨɹɧɢɹ; 3 – ɡɨɧа раɛɨɬы ɷɥеɤɬрɨ-
ɦаɝɧɢɬɧɨɝɨ раɫцеɩɢɬеɥɹ ɬɨɤа  
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I
I
ɧ. ɪɚɫɰ
ɧ. ɪɚɫɰ 40 ɋ

Ɍɟɦɩɟɪɚɬɭɪɚ,  ɋ

_ _
60 40 20 0

_
20 40 60

 

Ɋɢɫ. 2.87. Завɢɫɢɦɨɫɬɶ ɧɨɦɢɧаɥɶɧɨɝɨ ɬɨɤа выɤɥɸɱаɬеɥɹ (раɫцеɩɢɬеɥɹ), вы-

раɠеɧɧɨɝɨ в ɤраɬɧɨɫɬɹɯ ɤ ɧɨɦɢɧаɥɶɧɨɦɭ ɬɨɤɭ ɩрɢ 40°С, ɨɬ ɬеɦɩераɬɭры 

ɨɤрɭɠаɸщей ɫреɞы 

ȼɵɤɥɸчɚɬɟɥɢ ɢɡɝɨɬɚɜɥɢɜɚɸɬɫɹ ɫɨ ɫɥɟɞɭɸɳɢɦɢ ɞɨɩɨɥɧɢɬɟɥɶɧɵɦɢ 

ɫɛɨɪɨчɧɵɦɢ ɟɞɢɧɢɰɚɦɢ: • ɫ ɧɟɡɚɜɢɫɢɦɵɦ ɪɚɫɰɟɩɢɬɟɥɟɦ; • ɫ ɪɭчɧɵɦ ɩɪɢɜɨɞɨɦ; • ɫ ɪɭчɧɵɦ ɞɢɫɬɚɧɰɢɨɧɧɵɦ ɩɪɢɜɨɞɨɦ ɞɥɹ ɨɩɟɪɢɪɨɜɚɧɢɹ чɟɪɟɡ 
ɞɜɟɪɶ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ; • ɫ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɵɦ ɩɪɢɜɨɞɨɦ; • ɫɨ ɫɜɨɛɨɞɧɵɦɢ ɤɨɧɬɚɤɬɚɦɢ. 

ɋɨчɟɬɚɧɢɹ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɫɛɨɪɨчɧɵɯ ɟɞɢɧɢɰ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 2.45. 

Ɍɚɛɥɢɰɚ 2.45 

ɋɨчɟɬɚɧɢɹ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɫɛɨɪɨчɧɵɯ ɟɞɢɧɢɰ ɜɵɤɥɸчɚɬɟɥɟɣ ȼА04−36 

ɢ ȼА06−36 

Ɉɛɨɡɧɚчɟɧɢɟ 
(ɫɦ. ɪɢɫ. 2.85) 

ɋɜɨɛɨɞɧɵɟ ɤɨɧ-

ɬɚɤɬɵ 

ɇɟɡɚɜɢɫɢɦɵɣ 

ɪɚɫɰɟɩɢɬɟɥɶ 
ɇɚɥɢчɢɟ ɷɥɟɤɬɪɨɦɚɝ-
ɧɢɬɧɨɝɨ ɩɪɢɜɨɞɚ 

00 ⎯ ⎯ ⎯ 

11 2ɡ + 2ɪ ⎯ ⎯ 

18 1ɡ + 2ɪ + ⎯ 

11 2ɡ + 1ɪ ⎯ + 

18 1ɡ + 1ɪ + + 
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ɇɟɡɚɜɢɫɢɦɵɣ ɪɚɫɰɟɩɢɬɟɥɶ ɨɛɟɫɩɟчɢɜɚɟɬ ɨɬɤɥɸчɟɧɢɟ ɜɵɤɥɸчɚɬɟɥɹ 
ɩɪɢ ɩɨɞɚчɟ ɧɚ ɜɵɜɨɞɵ ɟɝɨ ɤɚɬɭɲɤɢ ɧɚɩɪɹɠɟɧɢɹ ɩɨɫɬɨɹɧɧɨɝɨ ɢɥɢ ɨɞɧɨ-
ɮɚɡɧɨɝɨ ɩɟɪɟɦɟɧɧɨɝɨ ɬɨɤɚ. Ɉɧ ɪɚɫɫчɢɬɚɧ ɞɥɹ ɪɚɛɨɬɵ ɩɪɢ ɧɨɦɢɧɚɥɶɧɵɯ 

ɧɚɩɪɹɠɟɧɢɹɯ: • 110, 127, 220, 240, 380, 400, 415, 550, 660 ȼ ɩɟɪɟɦɟɧɧɨɝɨ ɬɨɤɚ 
чɚɫɬɨɬɨɣ 50 Ƚɰ; • 24, 110, 220 ȼ ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ. 
Ⱦɨɩɭɫɬɢɦɵɟ ɤɨɥɟɛɚɧɢɹ ɪɚɛɨчɟɝɨ ɧɚɩɪɹɠɟɧɢɹ ɨɬ 0,7 ɞɨ 1,2 ɨɬ ɧɨɦɢɧɚɥɶ-
ɧɨɝɨ. Ɋɟɠɢɦ ɪɚɛɨɬɵ ɪɚɫɰɟɩɢɬɟɥɹ – ɤɪɚɬɤɨɜɪɟɦɟɧɧɵɣ, ɩɨɥɧɨɟ ɜɪɟɦɹ ɨɬ-
ɤɥɸчɟɧɢɹ ɰɟɩɢ ɜɵɤɥɸчɚɬɟɥɟɦ ɩɪɢ ɧɨɦɢɧɚɥɶɧɨɦ ɬɨɤɟ – ɧɟ ɛɨɥɟɟ 0,04 ɫ. 

ɋɜɨɛɨɞɧɵɟ ɤɨɧɬɚɤɬɵ ɦɨɝɭɬ ɪɚɛɨɬɚɬɶ ɩɪɢ ɧɚɩɪɹɠɟɧɢɢ ɨɬ 0,7 ɞɨ 1,2 

ɨɬ ɧɨɦɢɧɚɥɶɧɨɝɨ, ɜ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɦ ɪɟɠɢɦɟ ɞɨɩɭɫɤɚɸɬ ɧɚɝɪɭɡɤɭ ɬɨ-
ɤɨɦ ɞɨ 4 А. 

ɉɪɢɧɰɢɩɢɚɥɶɧɚɹ ɷɥɟɤɬɪɢчɟɫɤɚɹ ɫɯɟɦɚ ɜɵɤɥɸчɚɬɟɥɹ ɫ ɞɨɩɨɥɧɢ-

ɬɟɥɶɧɵɦɢ ɫɛɨɪɨчɧɵɦɢ ɟɞɢɧɢɰɚɦɢ ɩɪɢɜɟɞɟɧɚ ɧɚ ɪɢɫ. 2.88. 
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Ɋɢɫ. 2.88. Сɯеɦа ɷɥеɤɬрɢɱеɫɤаɹ ɩрɢɧцɢɩɢаɥɶɧаɹ выɤɥɸɱаɬеɥɹ ВА04−36  

ɢ/ɢɥɢ ВА06−36 ɫɬацɢɨɧарɧɨɝɨ ɢɫɩɨɥɧеɧɢɹ ɫ ɞɨɩɨɥɧɢɬеɥɶɧыɦɢ ɫɛɨрɨɱɧыɦɢ 
еɞɢɧɢцаɦɢ 

Авɬɨɦаɬɢɱеɫɤɢе выɤɥɸɱаɬеɥɢ ɫерɢɢ ВА08. Ɉɛɳɢɟ ɫɜɟɞɟɧɢɹ ɨɛ ɚɜ-
ɬɨɦɚɬɚɯ ɞɚɧɧɨɣ ɦɨɞɟɥɢ, ɚ ɬɚɤɠɟ ɢɧɮɨɪɦɚɰɢɹ ɨ ɜɵɤɥɸчɚɬɟɥɹɯ ɫ ɷɥɟɤ-
ɬɪɨɧɧɵɦɢ ɦɚɤɫɢɦɚɥɶɧɵɦɢ ɪɚɫɰɟɩɢɬɟɥɹɦɢ ɬɨɤɚ ɞɚɧɚ ɜ ɪɚɡɞɟɥɟ 2.1. 
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ɉɚɪɚɦɟɬɪɵ ɜɵɤɥɸчɚɬɟɥɟɣ, ɨɫɧɚɳɟɧɧɵɯ ɬɨɥɶɤɨ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɵɦɢ 

ɪɚɫɰɟɩɢɬɟɥɹɦɢ ɬɨɤɚ, ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 2.46. Ɉɬɤɥɨɧɟɧɢɟ ɭɫɬɚɜɨɤ 
ɩɨ ɬɨɤɭ ɜ ɜɵɤɥɸчɚɬɟɥɹɯ, ɧɟ ɛɵɜɲɢɯ ɜ ɷɤɫɩɥɭɚɬɚɰɢɢ, ɧɟ ɩɪɟɜɵɲɚɟɬ ±20%. ɉɪɢ ɩɪɨɜɟɪɤɟ ɫɟɥɟɤɬɢɜɧɨɫɬɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɚɩɩɚɪɚɬɨɜ ɩɨ ɜɪɟɦɟɧɢ 

ɫɥɟɞɭɟɬ ɨɪɢɟɧɬɢɪɨɜɚɬɶɫɹ ɧɚ ɡɚɳɢɬɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ, ɩɪɢɜɟɞɟɧɧɵɟ ɧɚ 
ɪɢɫ. 2.9, 2.11 ɢ 2.13 (ɭɫɬɚɜɤɢ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɨɝɨ ɪɚɫɰɟɩɢɬɟɥɹ). ɉɨɥɧɨɟ 
ɜɪɟɦɹ ɨɬɤɥɸчɟɧɢɹ ɰɟɩɢ ɜɵɤɥɸчɚɬɟɥɟɦ ɩɨ ɤɚɧɚɥɭ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɨɝɨ 
ɪɚɫɰɟɩɢɬɟɥɹ ɧɟ ɩɪɟɜɵɲɚɟɬ 0,04 ɫ.  

Ɍɟɯɧɢчɟɫɤɢɟ ɞɚɧɧɵɟ ɜɵɤɥɸчɚɬɟɥɟɣ ɛɟɡ ɦɚɤɫɢɦɚɥɶɧɵɯ ɪɚɫɰɟɩɢɬɟ-
ɥɟɣ ɬɨɤɚ ɞɚɧɵ ɜ ɬɚɛɥɢɰɟ 2.47. 

Авɬɨɦаɬɢɱеɫɤɢе выɤɥɸɱаɬеɥɢ ɫерɢɢ ВА13 (ɬɚɛɥ. 2.48) ɩɪɟɞɧɚɡɧɚ-
чɟɧɵ ɞɥɹ ɨɬɤɥɸчɟɧɢɹ ɷɥɟɤɬɪɢчɟɫɤɢɯ ɰɟɩɟɣ ɩɪɢ ɩɟɪɟɝɪɭɡɤɚɯ ɢ КЗ. Ɉɫ-
ɧɨɜɧɨɟ ɧɚɡɧɚчɟɧɢɟ – ɡɚɳɢɬɚ ɤɚɛɟɥɟɣ, ɩɪɨɜɨɞɨɜ ɢ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɟɣ. 

Ɋɚɫɲɢɮɪɨɜɤɚ ɢɯ ɭɫɥɨɜɧɨɝɨ ɨɛɨɡɧɚчɟɧɢɹ ɞɚɧɚ ɧɚ ɪɢɫ. 2.89. ȼɪɟɦɹ ɨɬ-
ɤɥɸчɟɧɢɹ ɜɵɤɥɸчɚɬɟɥɟɣ ɩɪɢ ɧɟɲɬɚɬɧɵɯ ɫɢɬɭɚɰɢɹɯ ɧɟ ɩɪɟɜɵɲɚɟɬ ɭɤɚ-
ɡɚɧɧɨɝɨ ɧɚ ɪɢɫ. 2.90 ɢ 2.91. Аɜɬɨɦɚɬɵ ɫ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɵɦɢ ɪɚɫɰɟɩɢɬɟ-
ɥɹɦɢ ɧɟ ɨɬɤɥɸчɚɸɬɫɹ ɩɪɢ ɬɨɤɚɯ ɦɟɧɶɲɟ ɢɥɢ ɪɚɜɧɵɯ 0,8 ɬɨɤɚ ɭɫɬɚɜɤɢ ɢ 

ɧɚɞɟɠɧɨ ɨɬɤɥɸчɚɸɬɫɹ ɩɪɢ I ≥ 1,2⋅Iɭɫɬ. ȼɵɤɥɸчɚɬɟɥɢ ɫ ɷɥɟɤɬɪɨɦɚɝɧɢɬ-
ɧɵɦ ɪɚɫɰɟɩɢɬɟɥɟɦ ɫ ɝɢɞɪɚɜɥɢчɟɫɤɢɦ ɡɚɦɟɞɥɟɧɢɟɦ ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɪɢ 

ɬɟɦɩɟɪɚɬɭɪɟ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ (20 ± 5)°ɋ: • ɜ ɯɨɥɨɞɧɨɦ ɫɨɫɬɨɹɧɢɢ ɧɟ ɨɬɤɥɸчɚɸɬɫɹ ɩɪɢ ɬɨɤɟ 1,05⋅Iɧɨɦ ɜ ɬɟчɟ-
ɧɢɟ ɨɞɧɨɝɨ чɚɫɚ; • ɨɬɤɥɸчɚɸɬɫɹ ɩɪɢ 1,2⋅Iɧɨɦ ɡɚ ɜɪɟɦɹ ɧɟ ɛɨɥɟɟ ɨɞɧɨɝɨ чɚɫɚ; • ɜ ɯɨɥɨɞɧɨɦ ɫɨɫɬɨɹɧɢɢ ɨɬɤɥɸчɚɸɬɫɹ ɩɪɢ ɬɨɤɟ 7⋅Iɧɨɦ ɡɚ ɜɪɟɦɹ ɨɬ 1 

ɞɨ 15 ɫ; • ɨɬɤɥɸчɚɸɬɫɹ ɛɟɡ ɜɵɞɟɪɠɤɢ ɜɪɟɦɟɧɢ (ɜɪɟɦɹ ɫɪɚɛɚɬɵɜɚɧɢɹ ɧɟ ɛɨ-
ɥɟɟ 0,04 ɫ) ɩɪɢ ɬɨɤɟ 1,2 ɬɨɤɚ ɭɫɬɚɜɤɢ. 

Иɡ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɭɫɬɪɨɣɫɬɜ ɜɵɤɥɸчɚɬɟɥɢ ɨɫɧɚɳɚɸɬɫɹ ɫɜɨɛɨɞ-

ɧɵɦɢ ɤɨɧɬɚɤɬɚɦɢ ɢ ɧɟɡɚɜɢɫɢɦɵɦ ɪɚɫɰɟɩɢɬɟɥɟɦ (ɬɚɛɥ. 2.49).  

ɋɜɨɛɨɞɧɵɟ ɤɨɧɬɚɤɬɵ ɞɨɩɭɫɤɚɸɬ ɜ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɦ ɪɟɠɢɦɟ ɧɚ-
ɝɪɭɡɤɭ ɬɨɤɨɦ 2,5 А. 

ɇɟɡɚɜɢɫɢɦɵɣ ɪɚɫɰɟɩɢɬɟɥɶ ɨɬɤɥɸчɚɟɬ ɜɵɤɥɸчɚɬɟɥɶ ɩɪɢ ɧɚɩɪɹɠɟɧɢɢ 

ɨɬ 70 ɞɨ 120% ɧɨɦɢɧɚɥɶɧɨɝɨ ɡɧɚчɟɧɢɹ, ɜɪɟɦɹ ɨɬɤɥɸчɟɧɢɹ ɧɟ ɩɪɟɜɵɲɚɟɬ 
0,05 ɫ. ɇɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɤɚɬɭɲɤɢ ɧɟɡɚɜɢɫɢɦɨɝɨ ɪɚɫɰɟɩɢɬɟɥɹ: • ȼА13−25  − 36 ȼ ɩɟɪɟɦɟɧɧɨɝɨ ɬɨɤɚ чɚɫɬɨɬɵ 50 ɢ 60 Ƚɰ; • ȼА13−29  − 36, 127, 220, 230, 380, 400, 415, 440 ȼ ɩɟɪɟɦɟɧɧɨɝɨ 
ɬɨɤɚ чɚɫɬɨɬɵ 50 ɢ 60 Ƚɰ ɢɥɢ 48, 110, 220 ȼ ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ. 

ɉɪɢɧɰɢɩɢɚɥɶɧɚɹ ɷɥɟɤɬɪɢчɟɫɤɚɹ ɫɯɟɦɚ ɬɪɟɯɩɨɥɸɫɧɨɝɨ ɜɵɤɥɸчɚɬɟɥɹ 
ȼА13 ɫ ɧɟɡɚɜɢɫɢɦɵɦ ɪɚɫɰɟɩɢɬɟɥɟɦ ɢ ɫɜɨɛɨɞɧɵɦɢ ɤɨɧɬɚɤɬɚɦɢ ɩɪɢɜɟɞɟ-
ɧɚ ɧɚ ɪɢɫ. 2.92. 



Ɍɢɩ ɜɵɤɥɸчɚɬɟɥɹ  ȼА08−0401 ȼА08−0631 ȼА08−0801 

Иɫɩɨɥɧɟɧɢɟ ɜɵɤɥɸчɚɬɟɥɹ ɩɨ ɜɟɥɢчɢɧɟ 
ɩɪɟɞɟɥɶɧɨɣ ɤɨɦɦɭɬɚɰɢɨɧɧɨɣ ɫɩɨɫɨɛ-

ɧɨɫɬɢ  

ɇ ɉ ȼ ɇ ɉ ȼ ɇ ɉ ȼ 

ɇɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɜɵɤɥɸчɚɬɟɥɹ, In, А 

ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ 40°ɋ 
400 630 800 

ɇɨɦɢɧɚɥɶɧɨɟ ɪɚɛɨчɟɟ ɧɚɩɪɹɠɟɧɢɟ, Uе, ȼ 380, 660 

Чɚɫɬɨɬɚ, Ƚɰ 50, 60 

ɇɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɢɡɨɥɹɰɢɢ, 

Ui, ȼ 
750 

ɇɨɦɢɧɚɥɶɧɨɟ ɢɦɩɭɥɶɫɧɨɟ ɜɵɞɟɪɠɢ-

ɜɚɟɦɨɟ ɧɚɩɪɹɠɟɧɢɟ, Uiɬр, ɤȼ 
8 

380 ȼ 30 80 150 30 80 150 30 80 150 
ɇɨɦɢɧɚɥɶɧɚɹ ɩɪɟɞɟɥɶɧɚɹ 
ɧɚɢɛɨɥɶɲɚɹ ɨɬɤɥɸчɚɸɳɚɹ 
ɫɩɨɫɨɛɧɨɫɬɶ, ICU, ɤА ɩɪɢ 

ɧɚɩɪɹɠɟɧɢɢ: 
660 ȼ 24 28 32 24 28 32 24 28 32 

Кɚɬɟɝɨɪɢɹ ɩɪɢɦɟɧɟɧɢɹ А А А 

ɇɨɦɢɧɚɥɶɧɚɹ ɪɚɛɨчɚɹ ɧɚɢɛɨɥɶɲɚɹ ɨɬ-
ɤɥɸчɚɸɳɚɹ ɫɩɨɫɨɛɧɨɫɬɶ, ICS ɜ % ɤ ICU

75 75 75 

ɇɨɦɢɧɚɥɶɧɵɣ ɤɪɚɬɤɨɜɪɟɦɟɧɧɨ ɜɵɞɟɪ-
ɠɢɜɚɟɦɵɣ ɬɨɤ, ICW, ɤА 

20 10 20 10 20 10 

ɍɫɬɚɜɤɢ ɧɟɪɟɝɭɥɢɪɭɟɦɨɝɨ ɷɥɟɤɬɪɨɦɚɝ-
ɧɢɬɧɨɝɨ ɪɚɫɰɟɩɢɬɟɥɹ ɬɨɤɚ ɩɨ ɬɨɤɭ ɤɨ-
ɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ, ɜ ɤɪɚɬɧɨɫɬɢ ɤ In 

20; 

25; 

32 

8; 10; 12; 15 4; 6 

15; 

20; 

25; 

32 

8; 10; 12 4; 6 

15; 

20; 

25 

8; 10; 12 2; 4; 6 

Ɍɚɛɥɢɰɚ 2.46 

Аɜɬɨɦɚɬɢчɟɫɤɢɟ ɜɵɤɥɸчɚɬɟɥɢ ȼА08 ɩɟɪɟɦɟɧɧɨɝɨ ɬɨɤɚ  
ɫ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɵɦɢ ɦɚɤɫɢɦɚɥɶɧɵɦɢ ɪɚɫɰɟɩɢɬɟɥɹɦɢ ɬɨɤɚ 
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Ɍɚɛɥɢɰɚ 2.47 

Аɜɬɨɦɚɬɢчɟɫɤɢɟ ɜɵɤɥɸчɚɬɟɥɢ ȼА08 ɛɟɡ ɦɚɤɫɢɦɚɥɶɧɵɯ  
ɪɚɫɰɟɩɢɬɟɥɟɣ ɬɨɤɚ 

Ɍɢɩ ɜɵɤɥɸчɚɬɟɥɹ  ȼА08−0400 ȼА08−0630 ȼА08−0800

ɇɨɦɢɧɚɥɶɧɵɣ ɬɨɤ In, А ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ 40°ɋ 400 630 800 

ɩɟɪɟɦɟɧɧɨɝɨ ɬɨɤɚ 380, 660 

чɚɫɬɨɬɚ, Ƚɰ 50, 60 
ɇɨɦɢɧɚɥɶɧɨɟ ɪɚɛɨчɟɟ ɧɚ-

ɩɪɹɠɟɧɢɟ, Uе, ȼ 
ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ 220, 440 

ɇɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɢɡɨɥɹɰɢɢ, Ui, ȼ 750 

ɇɨɦɢɧɚɥɶɧɨɟ ɢɦɩɭɥɶɫɧɨɟ ɜɵɞɟɪɠɢɜɚɟɦɨɟ 
ɧɚɩɪɹɠɟɧɢɟ, Uiɬр, ɤȼ 

8,0 

Ⱦɢɧɚɦɢчɟɫɤɚɹ ɫɬɨɣɤɨɫɬɶ, ɤА (ɚɦɩɥɢɬɭɞɧɨɟ 
ɡɧɚчɟɧɢɟ) 55 

ɇɨɦɢɧɚɥɶɧɵɣ ɤɪɚɬɤɨɜɪɟɦɟɧɧɨ ɜɵɞɟɪɠɢɜɚɟ-
ɦɵɣ ɬɨɤ, ICW ɡɚ 1ɫ, ɤА  

20 20 20 

Ɍɚɛɥɢɰɚ 2.48 

Ɍɟɯɧɢчɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɚɜɬɨɦɚɬɢчɟɫɤɢɯ ɜɵɤɥɸчɚɬɟɥɟɣ  

ɫɟɪɢɢ ȼА13 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɩɚɪɚɦɟɬɪɚ ȼА13−29−22 ȼА13−29−23 ȼА13−29−32 ȼА13−29−33 ȼА13−25−32

Чɢɫɥɨ ɩɨɥɸɫɨɜ 2 3 

ɇɨɦɢɧɚɥɶɧɵɣ 

ɬɨɤ, А 

0,6; 0,8; 1,0; 1,25; 1,6; 2,0; 2,5; 3,15; 4,0; 5,0; 6,3; 8,0; 

10; 12,5; 16; 20; 25; 31,5; 40; 50; 63 

3,15; 5; 10; 

16; 25 

ɇɨɦɢɧɚɥɶɧɨɟ 
ɧɚɩɪɹɠɟɧɢɟ, ȼ: 

     

− ɩɟɪɟɦɟɧɧɨɝɨ 
ɬɨɤɚ 660 660 1140 

− ɩɨɫɬɨɹɧɧɨɝɨ 
ɬɨɤɚ 400 ⎯ ⎯ 

ɍɫɬɚɜɤɚ ɩɨ ɬɨɤɭ 

ɜ ɡɨɧɟ КЗ, I/Iɧɨɦ 
     

− ɩɟɪɟɦɟɧɧɵɣ 

ɬɨɤ 3; 12 12 3; 12 12 3; 7 

− ɩɨɫɬɨɹɧɧɵɣ 

ɬɨɤ 6 6 ⎯ ⎯ ⎯ 

ɉɪɟɞɟɥɶɧɚɹ 
ɤɨɦɦɭɬɚɰɢɨɧɧɚɹ 
ɫɩɨɫɨɛɧɨɫɬɶ, ɤА, 

ɜ ɰɟɩɢ: 

     

380 ȼ 12 12 12 12 ⎯ 

660 ȼ 6 6 6 6 ⎯ 

1140 ȼ ⎯ ⎯ ⎯ ⎯ 1,5 
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       ȼА13  −         ХХ  −   Х  Х   ХХ          ХХ 

 

Ɉɛɨɡɧɚчɟɧɢɟ 
ɬɢɩɚ 
 

Ɉɛɨɡɧɚчɟɧɢɟ ɧɨɦɢɧɚɥɶɧɨɝɨ 
ɬɨɤɚ ɚɩɩɚɪɚɬɚ: 
    25 – 25 А 

    29 – 63 А 

 

Чɢɫɥɨ ɩɨɥɸɫɨɜ: 2; 3 

 

ȼɢɞ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɪɚɫɰɟɩɢɬɟɥɹ: 
2 – ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɵɣ; 

3 – ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɵɣ ɫ ɝɢɞɪɚɜɥɢчɟɫɤɢɦ 

ɡɚɦɟɞɥɟɧɢɟɦ ɫɪɚɛɚɬɵɜɚɧɢɹ 

Кɥɢɦɚɬɢчɟɫɤɨɟ ɢɫ-
ɩɨɥɧɟɧɢɟ: 
ɍ3−ȼА13−29; 

03−ȼА13−25 

Ⱦɨɩɨɥɧɢɬɟɥɶɧɵɟ ɭɫɬɪɨɣɫɬɜɚ:
00 – ɨɬɫɭɬɫɬɜɭɸɬ; 
11 – ɫɜɨɛɨɞɧɵɟ ɤɨɧɬɚɤɬɵ 1ɡ, 
1ɪ; 
12 – ɧɟɡɚɜɢɫɢɦɵɣ ɪɚɫɰɟɩɢ-

ɬɟɥɶ; 
18 – ɧɟɡɚɜɢɫɢɦɵɣ ɪɚɫɰɟɩɢɬɟɥɶ 
ɢ ɫɜɨɛɨɞɧɵɣ ɤɨɧɬɚɤɬ 1ɪ 

 

Ɋɢɫ. 2.89. Сɬрɭɤɬɭра ɭɫɥɨвɧɨɝɨ ɨɛɨɡɧаɱеɧɢɹ выɤɥɸɱаɬеɥей ɫерɢɢ ВА13 
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Ɋɢɫ. 2.90. Вреɦɹɬɨɤɨвые ɯараɤɬерɢɫɬɢɤɢ выɤɥɸɱаɬеɥей ВА13 ɫ ɝɢɞравɥɢɱе-
ɫɤɢɦ ɡаɦеɞɥеɧɢеɦ ɫраɛаɬываɧɢɹ ɫ ɭɫɬавɤɨй 12⋅Iɧɨɦ: I – ɩрɢ ɬеɦɩераɬɭре ɨɤ-

рɭɠаɸщей ɫреɞы 20°С; II – ɩрɢ ɬеɦɩераɬɭре ɨɤрɭɠаɸщей ɫреɞы 40°С 
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Ɋɢɫ. 2.91. Дɨɩɭɫɬɢɦые ɩереɝрɭɡɤɢ выɤɥɸɱаɬеɥей ВА13 ɫ ɷɥеɤɬрɨɦаɝɧɢɬɧыɦɢ 
раɫцеɩɢɬеɥɹɦɢ: I – 20°С в ɯɨɥɨɞɧɨɦ ɫɨɫɬɨɹɧɢɢ; II – 40°С в ɧаɝреɬɨɦ ɫɨɫɬɨɹɧɢɢ 

 

Ɍɚɛɥɢɰɚ 2.49 

Ɍɢɩɨɢɫɩɨɥɧɟɧɢɹ ɚɜɬɨɦɚɬɢчɟɫɤɢɯ ɜɵɤɥɸчɚɬɟɥɟɣ ȼА13 ɩɨ ɞɨɩɨɥɧɢɬɟɥɶ-
ɧɵɦ ɭɫɬɪɨɣɫɬɜɚɦ 

Кɨɞ  

ɇɟɡɚɜɢɫɢ-

ɦɵɣ ɪɚɫɰɟ-
ɩɢɬɟɥɶ 

ɋɜɨɛɨɞɧɵɟ 
ɤɨɧɬɚɤɬɵ 

ȼА13−25  

3 ɩɨɥɸɫɚ 
ȼА13−29  

2 ɩɨɥɸɫɚ 
ȼА13−29  

3 ɩɨɥɸɫɚ 

00 ɧɟɬ ɧɟɬ + + + 

11 ɧɟɬ 1ɪ, 1ɡ ⎯ + + 

12 ɟɫɬɶ ɧɟɬ + ⎯ ⎯ 

18 ɟɫɬɶ 1ɪ ⎯ + + 
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Ɋɢɫ. 2.92. Эɥеɤɬрɢɱеɫɤаɹ ɫɯеɦа выɤɥɸɱаɬеɥɹ ВА13 

Авɬɨɦаɬɢɱеɫɤɢе выɤɥɸɱаɬеɥɢ ɫерɢɢ ВА14 ɜɵɩɨɥɧɹɸɬɫɹ ɜ ɨɞɧɨ-, 
ɞɜɭɯ- ɢ ɬɪɟɯɩɨɥɸɫɧɨɦ ɢɫɩɨɥɧɟɧɢɢ ɧɚ ɧɨɦɢɧɚɥɶɧɵɟ ɬɨɤɢ 16, 20, 25 ɢ 

32 А. ɍɫɬɚɜɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɨɝɨ ɪɚɫɰɟɩɢɬɟɥɹ – 5 ɢ 10. 

Зɚɳɢɬɧɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɩɪɢɜɟɞɟɧɚ ɧɚ ɪɢɫ. 2.93. 

Авɬɨɦаɬɢɱеɫɤɢе выɤɥɸɱаɬеɥɢ ɫерɢɢ ВА16 (ɬɚɛɥ. ɉ1.1) ɜɵɩɭɫɤɚ-
ɸɬɫɹ ɧɚ ɧɨɦɢɧɚɥɶɧɵɟ ɬɨɤɢ 6,3; 10; 16; 20; 25 ɢ 31,5 А. ɇɨɦɢɧɚɥɶɧɵɟ ɭɫ-
ɬɚɜɤɢ ɩɨ ɬɨɤɭ ɫɪɚɛɚɬɵɜɚɧɢɹ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɨɝɨ ɪɚɫɰɟɩɢɬɟɥɹ ɫɨɨɬɜɟɬɫɬ-
ɜɟɧɧɨ ɪɚɜɧɵ 95; 140; 225; 280; 350 ɢ 440 А. Зɚɳɢɬɧɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ 
ɬɟɩɥɨɜɨɝɨ ɪɚɫɰɟɩɢɬɟɥɹ ɩɪɢɜɟɞɟɧɚ ɧɚ ɪɢɫ. 2.94.  

Авɬɨɦаɬɢɱеɫɤɢе выɤɥɸɱаɬеɥɢ ɫерɢɢ ВА19 (ɬɚɛɥ. ɉ1.1) ɩɪɟɞɧɚɡɧɚ-
чɟɧɵ ɞɥɹ ɡɚɳɢɬɵ ɷɥɟɤɬɪɢчɟɫɤɢɯ ɭɫɬɚɧɨɜɨɤ ɨɬ ɬɨɤɨɜ ɩɟɪɟɝɪɭɡɤɢ ɢ ɬɨɤɨɜ 
КЗ ɜ ɰɟɩɹɯ ɩɟɪɟɦɟɧɧɨɝɨ ɬɨɤɚ. Иɦɟɸɬ ɨɞɢɧ ɡɚɦɵɤɚɸɳɢɣ ɢ ɨɞɢɧ ɪɚɡɦɵ-

ɤɚɸɳɢɣ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɟ ɤɨɧɬɚɤɬɵ. 

Авɬɨɦаɬɢɱеɫɤɢе выɤɥɸɱаɬеɥɢ ɫерɢɢ ВА21 (ɬɚɛɥ. 2.50). Ɉɫɨɛɟɧ-

ɧɨɫɬɶ ɷɬɢɯ ɜɵɤɥɸчɚɬɟɥɟɣ – ɧɚɥɢчɢɟ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɨɝɨ ɪɚɫɰɟɩɢɬɟɥɹ ɫ 
ɝɢɞɪɚɜɥɢчɟɫɤɢɦ ɡɚɦɟɞɥɟɧɢɟɦ ɫɪɚɛɚɬɵɜɚɧɢɹ ɜ ɡɨɧɟ ɬɨɤɨɜ ɩɟɪɟɝɪɭɡɤɢ, 

ɤɨɬɨɪɵɣ ɫɨчɟɬɚɟɬ ɮɭɧɤɰɢɢ ɞɜɭɯ ɤɥɚɫɫɢчɟɫɤɢɯ ɪɚɫɰɟɩɢɬɟɥɟɣ ɦɚɤɫɢ-

ɦɚɥɶɧɨɝɨ ɬɨɤɚ: • ɞɥɹ ɡɚɳɢɬɵ ɨɬ ɬɨɤɨɜ ɩɟɪɟɝɪɭɡɤɢ – ɮɭɧɤɰɢɢ ɬɟɩɥɨɜɵɯ; • ɞɥɹ ɡɚɳɢɬɵ ɨɬ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ – ɮɭɧɤɰɢɢ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɵɯ. 
ȼɵɤɥɸчɚɬɟɥɢ ɢɡɝɨɬɚɜɥɢɜɚɸɬɫɹ ɬɪɟɯ ɬɢɩɨɜ: • ȼА21−29 – ɫɨ ɫɪɟɞɧɟɣ ɨɬɤɥɸчɚɸɳɟɣ ɫɩɨɫɨɛɧɨɫɬɶɸ; • ȼА21−29ȼ – ɫ ɩɨɜɵɲɟɧɧɨɣ ɨɬɤɥɸчɚɸɳɟɣ ɫɩɨɫɨɛɧɨɫɬɶɸ; • ȼА21−29Ɍ – ɞɥɹ ɝɨɪɨɞɫɤɨɝɨ ɷɥɟɤɬɪɢɮɢɰɢɪɨɜɚɧɧɨɝɨ ɬɪɚɧɫɩɨɪɬɚ 

(ɨɞɧɨɩɨɥɸɫɧɵɟ ɜ ɬɪɟɯɩɨɥɸɫɧɨɦ ɝɚɛɚɪɢɬɟ). 



1,21 1,5 2 4 6 8 10 14 I I / ɧɨɦ

0,1

1

10

100

1000

t, c

20 C ɜ ɯɨɥɨɞɧɨɦ
       ɫɨɫɬɨɹɧɢɢ

4 ɜ ɧɚɝɪɟɬɨɦ
       ɫɨɫɬɨɹɧɢɢ

0 C 

1,1 1,5 2 3 4 5 7 10 I I / ɧɨɦ

2

5

1

7

10

20

50

70

100

200

500

700

1000

2000

4000

t, c

 

Ɋɢɫ. 2.93. Вреɦɹɬɨɤɨвые ɯараɤɬерɢɫɬɢɤɢ ɨɬɤɥɸɱеɧɢɹ 
выɤɥɸɱаɬеɥей ВА14 

Ɋɢɫ. 2.94. Вреɦɹɬɨɤɨвые ɯараɤɬерɢɫɬɢɤɢ ɨɬɤɥɸɱеɧɢɹ 
ɬеɩɥɨвɨɝɨ раɫцеɩɢɬеɥɹ выɤɥɸɱаɬеɥɹ ВА16 
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Ɍɚɛɥɢɰɚ 2.50 

Ɍɟɯɧɢчɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɚɜɬɨɦɚɬɢчɟɫɤɢɯ  
ɜɵɤɥɸчɚɬɟɥɟɣ ɫɟɪɢɢ ȼА21 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɩɚɪɚ-
ɦɟɬɪɚ ȼА21−29Ɍ ȼА21−29 ȼА21−29ȼ ȼА21−29Ɍ 

Чɢɫɥɨ ɩɨɥɸɫɨɜ 1 1 2 3 2 3 1 2 3 

ɇɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɪɚɫ-
ɰɟɩɢɬɟɥɹ, А 

0,6; 1,0; 1,6; 2,0; 2,5; 3,15; 4,0; 5,0; 6,3; 8,0; 

10; 12,5; 16; 20; 25; 31,5; 40; 50; 63 
80; 100 

ɇɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹ-
ɠɟɧɢɟ, ȼ: 

    

− ɩɟɪɟɦɟɧɧɨɝɨ ɬɨɤɚ ⎯ 380 660 380 − ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ 600 240 440 ⎯ 440 ⎯ 240 440 ⎯ 

ɍɫɬɚɜɤɚ ɩɨ ɬɨɤɭ ɜ ɡɨɧɟ 
КЗ, I/Iɧɨɦ:  − ɫ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɵɦ 

ɪɚɫɰɟɩɢɬɟɥɟɦ 

    

ɩɟɪɟɦɟɧɧɵɣ ɬɨɤ ⎯ 1,5; 3; 12 1,5; 3; 12 12 

ɩɨɫɬɨɹɧɧɵɣ ɬɨɤ 1,5; 6 1,5; 6 3; 6 ⎯ 3; 6 ⎯ 6 6 ⎯ − ɫ ɝɢɞɪɚɜɥɢчɟɫɤɢɦ 

ɡɚɦɟɞɥɟɧɢɟɦ 
    

ɩɟɪɟɦɟɧɧɵɣ ɬɨɤ ⎯ 6; 12 

4; 6;

12 6; 12 

4; 6; 

12 6; 12 

ɩɨɫɬɨɹɧɧɵɣ ɬɨɤ 6 6 6 ⎯ 6 ⎯ 6 6 ⎯ 

ɉɪɟɞɟɥɶɧɚɹ ɤɨɦɦɭɬɚɰɢ-
ɨɧɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ, ɤА:  − ɜ ɰɟɩɢ ɩɟɪɟɦɟɧɧɨɝɨ 
ɬɨɤɚ 

    

380 ȼ ⎯ 6 10 10 20 6 

660 ȼ ⎯ ⎯ ⎯ ⎯ 6 ⎯ − ɜ ɰɟɩɢ ɩɨɫɬɨɹɧɧɨɝɨ 
ɬɨɤɚ     

240 ȼ ⎯ 8 8 ⎯ 28 ⎯ 8 8 ⎯ 

440 ȼ ⎯ ⎯ 4 ⎯ 10 ⎯ ⎯ 4 ⎯ 

600 ȼ 6 ⎯ ⎯ ⎯ ⎯ ⎯ ⎯ ⎯ ⎯ 

ɇɚɥɢчɢɟ ɢɫɩɨɥɧɟɧɢɣ:     − ɛɟɡ ɫɜɨɛɨɞɧɵɯ ɤɨɧ-

ɬɚɤɬɨɜ + + + + + + + + + 

− ɫɨ ɫɜɨɛɨɞɧɵɦɢ ɤɨɧ-

ɬɚɤɬɚɦɢ 
    

1ɡ, 1ɪ + ⎯ + + + + ⎯ + + 

2ɡ, 2ɪ ⎯ ⎯ ⎯ + + + ⎯ + + − ɫ ɧɟɡɚɜɢɫɢɦɵɦ ɪɚɫ-
ɰɟɩɢɬɟɥɟɦ ɢ ɫɜɨɛɨɞ-

ɧɵɦɢ ɤɨɧɬɚɤɬɚɦɢ 

    

ɇɊ + 1ɪ ⎯ ⎯ ⎯ + ⎯ + ⎯ ⎯ + 

ɇɊ + 1ɡ, 2ɪ ⎯ ⎯ ⎯ + ⎯ + ⎯ ⎯ + 
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Ɉɫɧɨɜɧɨɟ ɧɚɡɧɚчɟɧɢɟ – ɡɚɳɢɬɚ ɤɚɛɟɥɟɣ, ɩɪɨɜɨɞɨɜ ɢ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɟɣ. 

Ɋɚɫɲɢɮɪɨɜɤɚ ɭɫɥɨɜɧɨɝɨ ɨɛɨɡɧɚчɟɧɢɹ ɜɵɤɥɸчɚɬɟɥɟɣ ɞɚɧɚ ɧɚ ɪɢɫ. 2.95. 

ȼɪɟɦɹɬɨɤɨɜɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɢ ɞɨɩɭɫɬɢɦɵɟ ɜɪɟɦɟɧɚ ɩɟɪɟɝɪɭɡɤɢ ɚɜɬɨ-
ɦɚɬɨɜ ȼА21 ɢɡɨɛɪɚɠɟɧɵ ɧɚ ɪɢɫ. 2.96 ɢ 2.97, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. ȼɵɤɥɸчɚ-
ɬɟɥɢ ɫ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɵɦɢ ɪɚɫɰɟɩɢɬɟɥɹɦɢ ɫ ɝɢɞɪɚɜɥɢчɟɫɤɢɦ ɡɚɦɟɞɥɟ-
ɧɢɟɦ ɫɪɚɛɚɬɵɜɚɧɢɹ ɫ ɯɨɥɨɞɧɨɝɨ ɫɨɫɬɨɹɧɢɹ ɩɪɢ ɨɞɧɨɜɪɟɦɟɧɧɨɣ ɧɚɝɪɭɡɤɟ 
ɜɫɟɯ ɩɨɥɸɫɨɜ ɢ ɬɟɦɩɟɪɚɬɭɪɟ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ 25 ± 10°ɋ: • ɧɟ ɨɬɤɥɸчɚɸɬɫɹ ɩɪɢ ɬɨɤɟ 1,05⋅Iɧɨɦ ɡɚ ɜɪɟɦɹ ɦɟɧɟɟ ɨɞɧɨɝɨ чɚɫɚ; • ɨɬɤɥɸчɚɸɬɫɹ ɡɚ ɜɪɟɦɹ ɧɟ ɛɨɥɟɟ 30 ɦɢɧɭɬ ɩɪɢ ɬɨɤɟ 1,2⋅Iɧɨɦ – ɞɥɹ 
ɜɵɤɥɸчɚɬɟɥɟɣ ɫ ɭɫɬɚɜɤɨɣ 12⋅Iɧɨɦ, 4⋅Iɧɨɦ ɢ ɩɪɢ ɬɨɤɟ 1,35⋅Iɧɨɦ – ɞɥɹ ɜɵɤɥɸ-

чɚɬɟɥɟɣ ɫ ɭɫɬɚɜɤɨɣ 6⋅Iɧɨɦ; 
ɚ ɩɪɢ ɧɚɝɪɭɡɤɟ ɤɚɠɞɨɝɨ ɩɨɥɸɫɚ ɜ ɨɬɞɟɥɶɧɨɫɬɢ ɬɨɤɨɦ: • 6⋅Iɧɨɦ ɨɬɤɥɸчɚɸɬɫɹ ɡɚ ɜɪɟɦɹ ɨɬ 3 ɞɨ 20 ɫ – ɞɥɹ ɜɵɤɥɸчɚɬɟɥɟɣ ɫ 
ɭɫɬɚɜɤɨɣ 12⋅Iɧɨɦ; • 3⋅Iɧɨɦ ɨɬɤɥɸчɚɸɬɫɹ ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ ɛɨɥɟɟ 3 ɫ – ɞɥɹ ɜɵɤɥɸ-

чɚɬɟɥɟɣ ɫ ɭɫɬɚɜɤɨɣ 6⋅Iɧɨɦ; • 2⋅Iɧɨɦ ɨɬɤɥɸчɚɸɬɫɹ ɡɚ ɜɪɟɦɹ ɨɬ 40 ɞɨ 200 ɫ – ɞɥɹ ɜɵɤɥɸчɚɬɟɥɟɣ ɫ 
ɭɫɬɚɜɤɨɣ 4⋅Iɧɨɦ. 

Иɡ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɭɫɬɪɨɣɫɬɜ ɜɵɤɥɸчɚɬɟɥɢ ɨɫɧɚɳɚɸɬɫɹ ɫɜɨɛɨɞ-

ɧɵɦɢ ɤɨɧɬɚɤɬɚɦɢ ɢ ɧɟɡɚɜɢɫɢɦɵɦ ɪɚɫɰɟɩɢɬɟɥɟɦ (ɬɚɛɥ. 2.51). 

Кɨɦɦɭɬɢɪɭɟɦɵɣ ɫɜɨɛɨɞɧɵɣ ɤɨɧɬɚɤɬɚɦɢ ɦɢɧɢɦɚɥɶɧɵɣ ɬɨɤ ɫɨɫɬɚɜ-
ɥɹɟɬ 10 ɦА ɩɪɢ ɧɚɩɪɹɠɟɧɢɢ 24 ȼ. 

ɉɪɢ ɧɨɪɦɚɥɶɧɵɯ ɭɫɥɨɜɢɹɯ ɪɚɛɨɬɵ ɜɵɤɥɸчɚɬɟɥɢ ɫ ɧɟɡɚɜɢɫɢɦɵɦɢ 

ɪɚɫɰɟɩɢɬɟɥɹɦɢ ɫɪɚɛɚɬɵɜɚɸɬ ɩɪɢ ɧɚɩɪɹɠɟɧɢɢ ɨɬ 70 ɞɨ 120% ɨɬ ɧɨɦɢ-

ɧɚɥɶɧɨɝɨ: 24, 36, 48, 110, 127, 220, 380, 400, 415, 440 ȼ. ɉɪɢɦɟɪ ɷɥɟɤ-
ɬɪɢчɟɫɤɨɣ ɫɯɟɦɵ ɜɵɤɥɸчɚɬɟɥɟɣ ȼА21 ɫ ɧɟɡɚɜɢɫɢɦɵɦ ɪɚɫɰɟɩɢɬɟɥɟɦ 

ɩɪɢɜɟɞɟɧ ɧɚ ɪɢɫ. 2.98. 

Авɬɨɦаɬɢɱеɫɤɢе выɤɥɸɱаɬеɥɢ ɫерɢɢ ВА47 – ɷɥɟɤɬɪɢчɟɫɤɢɟ ɤɨɦ-

ɦɭɬɚɰɢɨɧɧɵɟ ɚɩɩɚɪɚɬɵ, ɫɧɚɛɠɟɧɧɵɟ ɞɜɭɦɹ ɫɢɫɬɟɦɚɦɢ ɡɚɳɢɬɵ ɨɬ ɫɜɟɪɯ-
ɬɨɤɚ: ɷɥɟɤɬɪɨɬɟɩɥɨɜɨɣ ɢ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɨɣ, ɫ ɜɡɚɢɦɨɫɨɝɥɚɫɨɜɚɧɧɵɦɢ 

ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ. ɉɪɟɞɧɚɡɧɚчɟɧɵ ɞɥɹ ɡɚɳɢɬɵ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɵɯ ɢ 

ɝɪɭɩɩɨɜɵɯ ɰɟɩɟɣ, ɢɦɟɸɳɢɯ ɪɚɡɥɢчɧɭɸ ɧɚɝɪɭɡɤɭ. Ɋɟɤɨɦɟɧɞɭɸɬɫɹ ɤ 
ɩɪɢɦɟɧɟɧɢɸ ɜ ɜɨɞɧɨ-ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɵɯ ɭɫɬɪɨɣɫɬɜɚɯ ɛɵɬɨɜɵɯ ɢ ɩɪɨ-
ɦɵɲɥɟɧɧɵɯ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɨɤ. ɉɪɟɞɭɫɦɨɬɪɟɧɨ ɨɞɧɨ-, ɞɜɭɯ-, ɬɪɟɯ- ɢ чɟ-
ɬɵɪɟɯɩɨɥɸɫɧɨɟ ɢɫɩɨɥɧɟɧɢɟ. Ɉɫɧɨɜɧɵɟ ɬɟɯɧɢчɟɫɤɢɟ ɞɚɧɧɵɟ ɚɜɬɨɦɚɬɨɜ 
ɞɚɧɵ ɜ ɬɚɛɥɢɰɟ 2.52, ɚ ɡɚɳɢɬɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ 
ɪɢɫ. 2.101−2.104.  

Ɍɨɤ ɧɟɨɬɤɥɸчɟɧɢɹ ɞɥɹ ɪɚɡɦɟɳɟɧɧɵɯ ɪɹɞɨɦ ɞɪɭɝ ɫ ɞɪɭɝɨɦ ɚɜɬɨɦɚ-
ɬɢчɟɫɤɢɯ ɜɵɤɥɸчɚɬɟɥɟɣ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɢɯ ɤɨɥɢчɟɫɬɜɚ (N) ɢ ɬɟɦɩɟɪɚ-
ɬɭɪɵ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
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     ȼА21-29       Х  −   Х      Х       ХХ    1    Х ХХ  ХХ 

 

Ɉɛɨɡɧɚчɟɧɢɟ 
ɬɢɩɚ 
 

«−» ɢɥɢ «ȼ» − ɢɫɩɨɥɧɟ-
ɧɢɟ ɩɨ ɨɬɤɥɸчɚɸɳɟɣ 

ɫɩɨɫɨɛɧɨɫɬɢ; «Ɍ» − ɞɥɹ 
ɝɨɪɨɞɫɤɨɝɨ ɷɥɟɤɬɪɨ-
ɬɪɚɧɫɩɨɪɬɚ 
 

Чɢɫɥɨ ɩɨɥɸɫɨɜ: 1, 2, 3 

 

ȼɢɞ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɪɚɫɰɟɩɢɬɟɥɹ: 
0 – ɨɬɫɭɬɫɬɜɭɟɬ (ɬɨɥɶɤɨ ɨɞɧɨɩɨ-
ɥɸɫɧɵɟ ɜɵɤɥɸчɚɬɟɥɢ); 

2 – ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɵɣ; 

3 – ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɵɣ ɫ ɝɢɞɪɚɜɥɢ-

чɟɫɤɢɦ ɡɚɦɟɞɥɟɧɢɟɦ ɫɪɚɛɚɬɵɜɚɧɢɹ 
 

Ⱦɨɩɨɥɧɢɬɟɥɶɧɵɟ ɭɫɬɪɨɣɫɬɜɚ: 
00 – ɨɬɫɭɬɫɬɜɭɸɬ; 
11 – ɫɜɨɛɨɞɧɵɟ ɤɨɧɬɚɤɬɵ 1ɡ, 1ɪ (ɞɜɭɯ- ɢ 

ɬɪɟɯɩɨɥɸɫɧɵɟ ɜɵɤɥɸчɚɬɟɥɢ); 

18 – ɧɟɡɚɜɢɫɢɦɵɣ ɪɚɫɰɟɩɢɬɟɥɶ ɢ ɫɜɨɛɨɞ-

ɧɵɣ ɤɨɧɬɚɤɬ 1ɪ 
22 – ɫɜɨɛɨɞɧɵɟ ɤɨɧɬɚɤɬɵ 2ɡ, 2ɪ (ɬɨɥɶɤɨ 
ɬɪɟɯɩɨɥɸɫɧɵɟ ɜɵɤɥɸчɚɬɟɥɢ); 

28 – ɧɟɡɚɜɢɫɢɦɵɣ ɪɚɫɰɟɩɢɬɟɥɶ ɫɨ ɫɜɨ-
ɛɨɞɧɵɦɢ ɤɨɧɬɚɤɬɚɦɢ 1ɡ, 2ɪ (ɬɨɥɶɤɨ 
ɬɪɟɯɩɨɥɸɫɧɵɟ ɜɵɤɥɸчɚɬɟɥɢ) 

Кɥɢɦɚɬɢчɟɫɤɨɟ 
ɢɫɩɨɥɧɟɧɢɟ: 
ɍ3 − ɛɟɡ ɞɨɩɨɥɧɢ-

ɬɟɥɶɧɨɣ ɨɛɨɥɨчɤɢ;

ɍ2 − ɜ ɞɨɩɨɥɧɢ-

ɬɟɥɶɧɨɣ ɨɛɨɥɨчɤɟ

Ⱦɨɩɨɥɧɢɬɟɥɶɧɵɟ ɭɫɬɪɨɣɫɬɜɚ: 
0 – ɨɬɫɭɬɫɬɜɭɸɬ; 
6 – ɭɫɬɪɨɣɫɬɜɨ ɛɥɨɤɢɪɨɜɤɢ ɜ 

ɩɨɥɨɠɟɧɢɢ «ɨɬɤɥɸчɟɧɨ» 

Ɉɛɨɡɧɚчɟɧɢɟ ɫɬɟɩɟɧɢ 

ɡɚɳɢɬɵ: 

00 – IP00; 

20 – IP20 (ɫ ɞɨɩɨɥɧɢ-

ɬɟɥɶɧɵɦɢ ɢɡɨɥɢɪɭɸɳɢ-

ɦɢ ɤɪɵɲɤɚɦɢ); 

54 – IP54 (ɜ ɞɨɩɨɥɧɢ-

ɬɟɥɶɧɨɣ ɨɛɨɥɨчɤɟ) 

ɋɬɚɰɢɨɧɚɪɧɨɟ ɢɫɩɨɥɧɟɧɢɟ 

 
 

Ɋɢɫ. 2.95. Сɬрɭɤɬɭра ɭɫɥɨвɧɨɝɨ ɨɛɨɡɧаɱеɧɢɹ выɤɥɸɱаɬеɥей ВА21 

 

 

tN KKII ⋅⋅⋅= ɧɨɦ13,1 , 

ɝɞɟ Iɧɨɦ – ɧɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ ɧɚɫɬɪɨɣɤɢ ɬɟɩɥɨɜɵɯ ɪɚɫɰɟ-
ɩɢɬɟɥɟɣ 30°ɋ (ɭɤɚɡɚɧɧɵɣ ɧɚ ɦɚɪɤɢɪɨɜɤɟ); 

      KN – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɝɪɭɡɤɢ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɤɨɥɢчɟɫɬɜɚ ɩɨɥɸɫɨɜ 
(ɪɢɫ. 2.100); 

     Kt – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɝɪɭɡɤɢ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɬɟɦɩɟɪɚɬɭɪɵ ɨɤɪɭɠɚɸ-

ɳɟɣ ɫɪɟɞɵ (ɪɢɫ. 2.99). 
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Ɋɢɫ. 2.96. Вреɦɹɬɨɤɨвые ɯараɤɬерɢɫɬɢɤɢ авɬɨɦаɬɢɱеɫɤɢɯ выɤɥɸɱаɬеɥей 
ВА21 ɫ ɭɫɬавɤɨй 6⋅Iɧɨɦ (а), 12⋅Iɧɨɦ (ɛ) ɢ 4⋅Iɧɨɦ (в) ɩрɢ ɬеɦɩераɬɭре ɨɤрɭɠаɸ-

щей ɫреɞы 25±10°С в ɯɨɥɨɞɧɨɦ ɫɨɫɬɨɹɧɢɢ 
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Ɋɢɫ. 2.96. Оɤɨɧɱаɧɢе 
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Ɋɢɫ. 2.97. Дɨɩɭɫɬɢɦɨе вреɦɹ ɩереɝрɭɡɤɢ выɤɥɸɱаɬеɥей ВА21 ɫ ɷɥеɤɬрɨɦаɝ-
ɧɢɬɧыɦɢ раɫцеɩɢɬеɥɹɦɢ 
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Ɋɢɫ. 2.98. Эɥеɤɬрɢɱеɫɤаɹ ɫɯеɦа ɬреɯɩɨɥɸɫɧɨɝɨ выɤɥɸɱаɬеɥɹ ВА21 ɫ ɧеɡавɢ-
ɫɢɦыɦ раɫцеɩɢɬеɥеɦ, 2 раɡɦыɤаɸщɢɦɢ ɢ ɨɞɧɢɦ ɡаɦыɤаɸщɢɦ ɤɨɧɬаɤɬɨɦ 

 

 

 

Ɍɚɛɥɢɰɚ 2.51 

Ɍɢɩɨɢɫɩɨɥɧɟɧɢɹ ɚɜɬɨɦɚɬɢчɟɫɤɢɯ ɜɵɤɥɸчɚɬɟɥɟɣ ȼА21  

ɩɨ ɞɨɩɨɥɧɢɬɟɥɶɧɵɦ ɭɫɬɪɨɣɫɬɜɚɦ 

Кɨɞ  ɦɵ ɪɚɫɰɟ-
ɩɢɬɟɥɶ ɥɸɫɧɵɣ ɥɸɫɧɵɣ 

21−29ȼ, 

ɞɜɭɯɩɨ-

21−29, 

ȼА21−29ȼ, 

ɬɪɟɯɩɨ-

ɇɟɡɚɜɢɫɢ- ɋɜɨɛɨɞɧɵɟ 
ɤɨɧɬɚɤɬɵ 

ȼА21−29, 

ɨɞɧɨɩɨ-
ȼА21−29Ɍ, 

ɨɞɧɨɩɨ-

ȼА21−29, 

ȼА
ȼА

ɥɸɫɧɵɟ ɥɸɫɧɵɟ 

00 ɧɟɬ  ɧɟɬ + + + + 

11 1ɪ, 1ɡ ɧɟɬ ⎯ + + + 

18 ɟɫɬɶ 1ɪ ⎯ ⎯ ⎯ + 

22 ɧɟɬ 2ɪ, 2ɡ ⎯ ⎯ ⎯ + 

28  

(ɪɢɫ 5) 
2  

. 2.9
ɟɫɬɶ ɪ, 1ɡ ⎯ ⎯ ⎯ + 
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Ɍɚɛɥɢɰɚ 2.52 

ȼɵɤɥɸчɚɬɟɥɢ ɬɢɩɚ ȼА47 

Ɍɟɯɧɢчɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢ ȼА47−100 

Ɍɪɟɯɩɨɥɸɫ-
ɧɵɟ 

ȼА47−63* 

ɤɢ ȼА47−29 ȼА47−29Ɇ

ɇɨɦɢɧɚɥɶɧɨɟ ɪɚɛɨчɟɟ ɧɚ-
ɩɪɹɠɟɧɢɟ, ȼ 

230 / 400 400 

ɇɨɦɢɧɚɥɶɧɵɣ ɪɚɛɨчɢɣ ɬɨɤ 
Iɧɨɦ, А 

0,5; 1; 1,6; 2; 

2,5; 3; 4; 5; 

6; 8; 10; 13; 

3

6; 10; 16; 20; 

25; 32; 40; 

50; 63 

10; 16; 25; 

32; 40; 50; 

63; 80; 100 

0,5; 1; 1,6; 2; 

2,5; 3; 4; 5; 

6; 8; 10; 13; 

32; 40; 50; 63

16; 20; 25; 

2; 40; 50; 63

16; 20; 25; 

ɇɨɦɢɧɚɥɶɧɚɹ ɨɬɤɥɸчɚɸɳɚɹ 
ɫɩɨɫɨɛɧɨɫɬɶ, ICS, ɧɟ ɦɟɧɟɟ, 
ɤА 

4,5 4,5 10 4,5 

Ɇɚɤɫɢɦɚɥɶɧɨɟ ɫɟчɟɧɢɟ ɩɪɨ-
ɜɨɞɚ, ɩɪɢɫɨɟɞɢɧɹɟɦɨɝɨ ɤ ɡɚ
ɠɢɦɚɦ

-

, ɦɦ2
 

25 25 35 25 

Хɚɪɚɤɬɟɪɢɫɬɢɤɚ ɬɟɩɥɨɜɨɝɨ 
ɪɚɫɰɟɩɢɬɟɥɹ ɩɨ ɋɌ Ɋ 5034 9  ȽɈ 5−9

Ɍɟɦɩɟɪɚɬɭɪɚ ɧɚɫɬɪɨɣɤɢ, °ɋ 30 30 30 30 

ɉɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɜɵɤɥɸ-

-

-

ɪɢɫ. 2.99 ɬɚɛɥ. 2.53 

чɚɬɟɥɟɣ ɜ ɞɪɭɝɨɦ ɬɟɦɩɟɪɚ-
ɬɭɪɧɨɦ ɞɢɚɩɚɡɨɧɟ ɧɟɨɛɯɨɞɢ
ɦɨ ɩɟɪɟɫчɢɬɚɬɶ ɯɚɪɚɤɬɟɪɢ-

ɫɬɢɤɭ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɤɪɢ
ɜɨɣ ɢ ɬɚɛɥɢɰɟɣ 

Хɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫɪɚɛɚɬɵɜɚ-
ɧɢɹ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɨɝɨ ɪɚɫ-
ɰɟɩɢɬɟɥɹ 

ȼ, ɋ, D; 

tɫɪ < 0,1 ɫ; 
ɪɢɫ. 2.101 

ɋ;  

ɪɢɫ. 2.102 

ɋ, D;  

ɪɢɫ. 2.103 

ȼ, ɋ, D;  

ɪɢɫ. 2.104 

Чɢɫɥɨ ɩɨɥɸɫɨɜ 1, 2, 3, 4 1, 2, 3 1, 2, 3, 4 3 

* ɜɵɩɭɫɤɚɸɬɫɹ ɜ ɨɞɧɨ-, ɞɜɭɯ-, ɬɪɟɯ-, чɟɬɵɪɟɯɩɨɥɸɫɧɨɦ ɢɫɩɨɥɧɟɧɢɢ 
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Ɋɢɫ. 2.99. ɇаɝрɭɡɨɱɧаɹ ɫɩɨɫɨɛɧɨɫɬɶ ɩрɢ ɢɡɦеɧеɧɢɢ ɬеɦɩераɬɭры  

ɨɤрɭɠаɸщей ɫреɞы. Кɨɧɬрɨɥɶɧаɹ ɬеɦɩераɬɭра ɤаɥɢɛрɨвɤɢ ɬеɩɥɨвыɯ 
 раɫцеɩɢɬеɥей 30°С 
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 раɡɦещеɧɧыɯ авɬɨɦа-Ɋɢɫ. 2.100. ɇаɝрɭɡɨɱɧаɹ ɫɩɨɫɨɛɧɨɫɬɶ ɞɥɹ ɩараɥɥеɥɶɧɨ
ɬɢɱеɫɤɢɯ выɤɥɸɱаɬеɥей
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Ɋɢɫ. 2.101. Вреɦɹɬɨɤɨвые ɯараɤɬерɢɫɬɢɤɢ ɨɬɤɥɸɱеɧɢɹ 
выɤɥɸɱаɬеɥей ВА47−29 ɩрɢ ɬеɦɩераɬɭре ɨɤрɭɠаɸщей 
ɫреɞы +30°С. ɉɭɧɤɬɢрɧаɹ ɥɢɧɢɹ – верɯɧɹɹ ɝраɧɢца вре-
ɦɹɬɨɤɨвɨй ɯараɤɬерɢɫɬɢɤɢ ɞɥɹ авɬɨɦаɬɢɱеɫɤɢɯ выɤɥɸ

ɱаɬеɥей ɫ ɧɨɦɢɧаɥɶɧыɦ ɬɨɤɨɦ Iɧɨɦ ≤ 32 А 

Ɋɢɫ. 2.102. Вреɦɹɬɨɤɨвые ɯараɤɬерɢɫɬɢɤɢ ɨɬɤɥɸɱеɧ
выɤɥɸɱаɬеɥей ВА47−29М ɩрɢ ɬеɦɩераɬɭре ɨɤрɭɠаɸ
ɫреɞы +30°С. ɉɭɧɤɬɢрɧаɹ ɥɢɧɢɹ – верɯɧɹɹ ɝраɧɢца вр
ɦɹɬɨɤɨвɨй ɯараɤɬерɢɫɬɢɤɢ ɞɥɹ авɬɨɦаɬɢɱеɫɤɢɯ выɤɥ

ɱаɬеɥей ɫ ɧɨɦɢɧаɥɶɧыɦ ɬɨɤɨɦ Iɧɨɦ ≤ 32 А 
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Ɋɢɫ. 2.103. Вреɦɹɬɨɤɨвые ɯараɤɬерɢɫɬɢɤɢ ɨɬɤɥɸɱеɧɢɹ выɤ
ВА47−100 ɩрɢ ɬеɦɩераɬɭре ɨɤрɭɠаɸщей ɫреɞы +30°С. ɉɭɧɤɬ
верɯɧɹɹ ɝраɧɢца вреɦɹɬɨɤɨвɨй ɯараɤɬерɢɫɬɢɤɢ ɞɥɹ авɬɨɦаɬɢ -

ɱаɬеɥей ɫ ɧɨɦɢɧаɥɶɧыɦ ɬɨɤɨɦ Iɧɨɦ ≤ 32 А 

ɥɸɱаɬеɥей 

ɢрɧаɹ ɥɢɧɢɹ – 

ɱеɫɤɢɯ выɤɥɸ
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Ɋɢɫ. 2.104. Сɬаɧɞарɬɧые вреɦɹɬɨɤɨвые ɯараɤɬерɢɫɬɢɤɢ ɨɬɤɥɸɱеɧɢɹ вы-

ɤɥɸɱаɬеɥɹ ВА47−63 ɩрɢ ɬеɦɩераɬɭре ɨɤрɭɠаɸщей ɫреɞы +30°С: В − ɫраɛа-
ɬываɧɢе ɷɥеɤɬрɨɦаɝɧɢɬɧɨй ɡащɢɬы ɦеɠɞɭ 3 − ɢ 5 − ɤраɬɧыɦ ɡɧаɱеɧɢеɦ ɧɨɦɢ-
ɧаɥɶɧɨɝɨ ɬɨɤа; С − ɫраɛаɬываɧɢе ɷɥеɤɬрɨɦаɝɧɢɬɧɨй ɡащɢɬы ɦеɠɞɭ 5 − ɢ 10 − 

ɤраɬɧыɦ ɡɧаɱеɧɢеɦ ɧɨɦɢɧаɥɶɧɨɝɨ ɬɨɤа; D − ɫраɛаɬываɧɢе ɷɥеɤɬрɨɦаɝɧɢɬɧɨй ɡа-
щɢɬы ɦеɠɞɭ 10 − ɢ 50 − ɤраɬɧыɦ ɡɧаɱеɧɢеɦ ɧɨɦɢɧаɥɶɧɨɝɨ ɬɨɤа. 

Ⱦɥɹ ɫɬɚɧɞɚɪɬɧɨɣ ɜɪɟɦɹɬɨɤɨɜɨɣ ɡɨɧɵ ɭɫɬɚɧɨɜɥɟɧɵ ɫɥɟɞɭɸɳɢɟ ɭɫ-
ɥɨɜɧɵɟ ɩɚɪɚɦɟɬɪɵ: • ɭɫɥɨɜɧɨɟ ɜɪɟɦɹ, ɪɚɜɧɨɟ 1 ч ɞɥɹ ɜɵɤɥɸчɚɬɟɥɟɣ ɫ ɧɨɦɢɧɚɥɶɧɵɦ 

ɬɨɤɨɦ ɞɨ 63 А ɜɤɥɸчɢɬɟɥɶɧɨ, ɢ 2 ч ɫ  ɬɨɤɨɦ ɫɜɵɲɟ 63 А; • ɭɫɥɨɜɧɵɣ ɬɨɤ ɧɟɪɚɫɰɟɩɥɟɧɢɹ Int) − ɭɫɬɚɧɨɜɥɟɧɧɨɟ ɡɧɚчɟɧɢɟ ɬɨɤɚ, 
ɤɨɬ ɟ-

ɜɵɡɵɜɚɸɳɟɟ ɪɚɫ ɜɧɨɝɨ ɜɪɟɦɟɧɢ: 

It = 1,45 In. 

 ɧɨɦɢɧɚɥɶɧɵɦ
 (

 

ɨɪɨɟ ɜɵɤɥɸчɚɬɟɥɶ ɫɩɨɫɨɛɟɧ ɩɪɨɜɨɞɢɬɶ ɡɚ ɭɫɥɨɜɧɨɟ ɜɪɟɦɹ ɛɟɡ ɪɚɫɰ
ɩɥɟɧɢɹ: Int = 1,13 In;  • ɭɫɥɨɜɧɵɣ ɬɨɤ ɪɚɫɰɟɩɥɟɧɢɹ (It) − ɭɫɬɚɧɨɜɥɟɧɧɨɟ ɡɧɚчɟɧɢɟ ɬɨɤɚ, 

ɰɟɩɥɟɧɢɟ ɜɵɤɥɸчɚɬɟɥɹ ɜ ɩɪɟɞɟɥɚɯ ɭɫɥɨ
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Ɍɚɛɥɢɰɚ 2.53 

ȼɥɢɹɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɧɚ ɧɨɦɢɧɚɥɶɧɵɣ ɪɚɛɨчɢɣ ɬɨɤ 
ɪɚɫɰɟɩɢɬɟɥɟɣ ɜɵɤɥɸчɚɬɟɥɟɣ ɬɢɩɚ ȼА47−63 

Ɍɟɦɩɟɪɚɬɭɪɚ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ, °ɋ 

ɇ
ɨɦ
ɢɧ
ɚɥ
ɶ-

ɧɵ
ɣ 
ɬɨ
ɤ 

I ɧ
ɨɦ

, 

А
 

−40 −30 −20 −10 0 10 20 30 40 

1 1,35 1,3 1,25 1,2 1,15 1,1 1,05 1 0,93 

2 2,7 2,6 2,5 2,4 2,3 2,2 2,1 2 1,9 

3 4,05 3,9 3,75 3,6 3,45 3,3 3,15 3 2,8 

4 5,4 5,2 5,0 4,8 4,6 4,4 4,2 4 3,7 

5 6,75 6,5 6,25 6,0 5,75 5,5 5,25 5 4,7 

6 8,1 7,8 7,5 7,2 6,9 6,6 6,3 6 5,6 

8 11,2 10,6 10,0 9,6 9,2 8,8 8,4 8 7,4 

10 13,5 13,0 12,5 12,0 11,5 11,0 10,5 10 9,3 

13 17,7 17,0 16,3 15,6 15,0 14,3 13,7 13 12,0 

16 21,6 20,8 20,0 19,2 18,4 17,6 16,8 16 14,9 

20 27,0 26,0 25,0 24,0 23,0 22,0 21,0 20 18,6 

25 33,9 32,6 31,3 30,0 28,8 27,5 26,3 25 32,2 

32 43,2 41,6 40,0 38,4 36,8 35,2 33,6 32 30,0 

40 54,0 52,0 50,0 48,0 46,0 44,0 42,0 40 37,2 

50 67,5 65,0 62,5 60,0 57,5 55,0 52,5 50 46,5 

63 85,0 82,0 78,8 75,6 72,5 69,3 66,2 63 58,6 

 

Авɬɨɦаɬɢɱеɫɤɢе выɤɥɸɱаɬеɥɢ ɫерɢй ВА51 ɢ ВА52 (ɬɚɛɥ. 2.54 ɢ 

2.55) ɩɪɟɞɧɚɡɧɚчɟɧɵ ɞɥɹ ɷɤɫɩɥɭɚɬɚɰɢɢ ɢ ɡɚɳɢɬɵ ɷɥɟɤɬɪɢчɟɫɤɢɯ ɰɟɩɟɣ 

 

ɶɧɵɯ ɤɨɧɬɚɤɬɚ, ɚ ɬɚɤɠɟ ɧɟɡɚɜɢɫɢɦɵɟ ɢ ɦɢɧɢɦɚɥɶ-

ɤɨɝɨ ɡɚɦɵɤɚɧɢɹ.  

ɩɟɪɟɦɟɧɧɨɝɨ ɬɨɤɚ ɨɬ ɬɨɤɨɜ ɩɟɪɟɝɪɭɡɤɢ ɢ ɬɨɤɨɜ КЗ. 
Зɚɳɢɬɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɜɵɤɥɸчɚɬɟɥɟɣ ȼА51−25 ɢ ȼА51Ƚ25

ɩɪɢɜɟɞɟɧɵ ɧɚ ɪɢɫ. 2.105 ɢ 2.106. Эɬɢ ɚɜɬɨɦɚɬɵ ɢɦɟɸɬ ɨɞɢɧ ɡɚɦɵɤɚɸ-

ɳɢɣ ɢ ɨɞɢɧ ɪɚɡɦɵɤɚɸɳɢɣ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɟ ɤɨɧɬɚɤɬɵ ɢɥɢ ɞɜɚ ɡɚɦɵ-

ɤɚɸɳɢɯ ɜɫɩɨɦɨɝɚɬɟɥ
ɧɵɟ ɪɚɫɰɟɩɢɬɟɥɢ ɧɚɩɪɹɠɟɧɢɹ. ȼɵɤɥɸчɚɬɟɥɢ ȼА51Ƚ25 ɫɥɭɠɚɬ ɞɥɹ ɩɭɫ-
ɤɚ, ɨɫɬɚɧɨɜɚ ɢ ɡɚɳɢɬɵ ɚɫɢɧɯɪɨɧɧɵɯ ɞɜɢɝɚɬɟɥɟɣ ɨɬ ɬɨɤɨɜ ɩɟɪɟɝɪɭɡɤɢ ɢ 

ɬɨɤɨɜ ɤɨɪɨɬ
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Ɍɚɛɥɢɰɚ 2.54 

Ɍɪɟɯɩɨɥɸɫɧɵɟ ɚɜɬɨɦɚɬɢчɟɫɤɢɟ ɜɵɤɥɸчɚɬɟɥɢ ȼА51 ɢ ȼА52 ɫ ɧɨɦɢɧɚɥɶ-
ɧɵɦ ɬɨɤɨɦ ɞɨ 160 А, ɧɚɩɪɹɠɟɧɢɟɦ ɞɨ 660 ȼ 

ɉКɋ* ɜ ɰɟɩɢ 

ɜɭɸɳɟɟ ɡɧɚчɟ-
ɧɢɟ, ɤА 

ɈɉКɋ ɜ ɰɟɩɢ 

380 ȼ, ɞɟɣɫɬ-
ɜɭɸɳɟɟ ɡɧɚчɟ-
ɧɢɟ, ɤА 

380 ȼ, ɞɟɣɫɬ-

Ɍɢ
ɩ 
ɜɵ
ɤɥ
ɸ

-

чɚ
ɬɟ
ɥɹ

 

Iɧ. ɜ, А Iɧ. ɪɚɫɰ, А 

I ɫ
. 
ɨ 
/  I
ɧ

 

I ɫ
. 
ɩ 

/  I
 

ȼА ȼА ȼ  ȼ  

. 
ɪɚ
ɫɰ

ɧ.
 ɪ
ɚɫ
ɰ

51 52 А51 А52

6,3; 8,0 2 

10; 12, 25 ,5 ȼА −25  

 20;

7; 1,

3,8

⎯51 25

16;  25 

10 35 

** 

 5 ⎯ 

0,3; 

0,6; 0,8; 1,0; 

0,4; 

5; 1

3 

0,5; 

1,2 ,6 

2,0; 2,5

; 4 1

; 

3,15 ,0; 

5,0; 6,3; 8,0 

,5 

10; 12,5 2 

ȼА Ƚ25  

20;

14 1,2 

3

⎯51  25

16;  25 ** 

 5 ⎯ 

16 4,5 13 

20; 25 5 13 

31,5; 40 6 16 

50; 6

1

3 

,35 

6 20 

ȼ −31 

ȼ −31 
 

; 10

; 7

1,25 6 

А51

А52
100

80 0 

3 ; 10

28 

6 30 

16; 20; 3 25 ,6 13 

31,5; 40 6 16 

50; 63 6 20 

ȼА51Ƚ31 

ȼА52Ƚ31 
100 14 1,2 6 30 

80; 100 6 28 

80; 100 30 ȼА51−33 

ȼА52−33 
160 

125; 160 
10 1,25 12,5 

38 
15 38 

80; 100 30 ȼА51Ƚ33 

ȼА52Ƚ33 
160 

125; 160 
14 1,2 12,5 

38 
15 38 

* Зɧɚчɟɧɢɟ ɉКɋ ɭɤɚɡɚɧɵ ɜ ɰɢɩɥɟ Ɉ−ȼɈ. ȼ ɰɢɤɥɟ Ɉ−ȼɈ−ȼɈ ɡɧɚчɟɧɢɟ ɉКɋ ɦɨɝɭɬ ɛɵɬɶ ɦɟɧɶɲɟ ɢ 

ɩɪɢɧɢɦɚɸɬɫɹ ɩɨ ɤɚɬɚɥɨɠɧɵɦ ɞɚɧɧɵɦ. ȼɫɟ ɡɧɚчɟɧɢɹ ɨɪɢɟɧɬɢɪɨɜɨчɧɵɟ ɢ ɛɭɞɭɬ ɭɬɨчɧɹɬɶɫɹ ɩɨ ɪɟɡɭɥɶ-
ɬɚɬɚɦ ɢɫɩɵɬɚɧɢɣ. 

** Ⱦɥɹ ɜɵɤɥɸчɚɬɟɥɟɣ ɫɨ ɫɬɟɩɟɧɶɸ ɡɚɳɢɬɵ 1Ɋ54 ɉКɋ = 2,0 ɤА. 
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 ɜ 
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ɧ
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Ɍɚɛɥɢɰɚ 2.55 

Ɍɪɟɯɩɨɥɸɫɧɵɟ ɚɜɬɨɦɚɬɢчɟɫɤɢɟ ɜɵɤɥɸчɚɬɟɥɢ ȼА51 ɢ ȼА52 ɫ ɧɨɦɢɧɚɥɶ-
ɵɦ ɬɨɤɨɦ 250−630 А, ɧɚɩɪɹɠɟɧɢɟɦ ɞɨ 660 ȼ

Ɍɢɩ ɜɵ
ɥɸчɚɬɟ

ɧɚɥɶɧɵ  
ɢɧɚ

ɬɨɤ ɬɟɩɥɨɜɵɯ
ɣ 

 

ɨ ɞɥɹ ɢɫ-
ɧɟɧɢɹ ɛɟɡ 
ɨɜɵɯ 

ɉКɋ
380

ɰɟɩɢɬɟɥ
А 

ɣ, ɡɧɚчɟɧɢɟ

ɰɟɩɢ 

, ɞɟɣ-

ɟ 

ɈɉКɋ ɜ 
ɰɟɩɢ 

380 ȼ, 

ɞɟɣɫ
**, 

 ɡ
ɸɳɟɟ 
ɚчɟɧɢɟ, 

100 12 / 12 14 

125 15 / 15 18 
ȼА51−35 

(ɫɦ. ɬɚɛɥ. 
2.56) 

250 

250

12 

100 50; 

16 0; 

2500 18 / 15 22 160; 200; 

0; 12

00; 200

ȼА51−37 400 ; 400 10 

1600; 2000; 

2500; 3200; 

4000 

25 / 25 30 250; 320

ȼА51−39 

(ɫɦ. ɬɚɛɥ. 
2.57) 

630 10 

250 00; 

4000; 5000; 

6 0 

35 / 35 40 400; 500; 630

0; 32

30

100 30 / 30 32 

125 40 / 40 42 ȼА52−35 250 

160; 200; 250

12 

100 50; 

160 00; 

40 / 30 45 

0; 12

0; 20

2500 

ȼА52−37 400 0; 10 

1600 000; 

2500 200; 

4 0 

35 / 30 4250; 32  400

; 2

; 3

00

0 

250; 320 40 / 40 45 

400 50 / 40 55 ȼА52−39 630 

30 

10 

2500 200; 

4000 000; 

55 / 40 60 500; 6

; 3

; 5

6300 

ȼА52−41 
630

100

; 

0 
. ɪɚɡ ɥ 2.1 ɫɦ ɞɟ

* Кɪɚɬɧɨɫɬɶ ɬɨɤɚ ɫɪɚɛɚɬɵ ɯ ɪɚɫɰɟɩɢɬɟɥɟɣ – 1,25. 

** ȼ чɢɫɥɢɬɟɥɟ – ɜ ɰɢɤɥɟ Ɉ ɧɚɦɟɧɚɬɟɥɟ – ɜ ɰɢɤɥɟ Ɉ−ȼɈ− . 

ɦ ɟɫɤ  ɫɟ ȼА  ɬɨɤɢ ɢ 0 А -

ɧɚɡɧɚчɟɧɵ ɞɥɹ ɷɤɫ ɰɢɢ ɜ ɷɥɟɤɬɪɢчɟɫɤɢɯ ɰɟɩɹɯ ɦɟɧɧɨɝɨ ɬɨɤɚ, 
ɜɫɬɪɚɢɜɚɸɬɫɹ ɤɨɦ ɵɟ ɭɫɬɪɨɣɫɬɜɚ  ɬɵ  ɰ ɣ 

ɨ ɟɪɟɝɪɭɡ ɛɭɤɜɚ «Ƚ» ɜ ɫɟɪɢɢ ɨɡɧɚчɚɟɬ чɬɨ ɷɬɢ ɚɜɬɨɦɚɬɵ 

ɫɥɭɠɚɬ ɞɥɹ ɡɚɳɢɬɵ, ɩɭɫɤɚ ɢ ɨɬɤɥɸчɟɧɢɹ ɚɫɢɧɯɪɨɧɧɵɯ ɞɜɢɝɚɬɟɥɟɣ. Аɜɬɨ-

ɟɡɚɜɢɫɢɦɵɟ ɢ ɦɢɧɢɦɚɥɶɧɵɟ ɪɚɫɰɟɩɢɬɟɥɢ ɧɚɩɪɹɠɟɧɢɹ. 

ɜɚɧɢɹ ɬɟɩɥɨɜɵ−ȼɈ, ɜ ɡ ȼɈ

Аɜɬɨ ɚɬɢч ɢɟ ɜɵɤɥɸчɚɬɟɥɢ ɪɢɢ 51 ɧɚ  100  16 ɩɪɟɞ
ɩɥɭɚɬɚ
ɩɥɟɤɬɧ

 ɩɟɪɟ
ɷɥɟɤɬɪɢчɟɫɤɢɯ ɜ  ɞɥɹ ɡɚɳɢ ɟɩɟ

ɬ ɬɨɤɨɜ ɩ ɤɢ ɢ КЗ; , 

ɦɚɬ ɢɦɟɟɬ ɦɚɤɫɢɦɚɥɶɧɵɟ ɪɚɫɰɟɩɢɬɟɥɢ ɬɨɤɚ (ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɵɟ ɢ ɬɟɩɥɨ-
ɜɵɟ), ɚ ɬɚɤɠɟ ɧ
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ɨвые ɯараɤɬерɢɫɬɢɤɢ ɨɬɤɥɸɱеɧɢɹ
ɸɱаɬеɥɹ ВА51−25 

Ɋɢɫ. 2.106. Вреɦɹɬɨɤɨвые ɨɬɤɥɸ
выɤɥɸɱаɬеɥɹ 

1
6
6

ɱеɧɢɹ  ɯараɤɬерɢɫɬɢɤɢ  

ВА51Ƚ25 
 

Ɋɢɫ. 2.105. Вреɦɹɬɨɤ
выɤɥ

 



Аɜɬɨɦɚɬɢчɟɫɤɢɣ ɜɵɤɥɸчɚɬɟɥɶ ɫɟɪɢɢ ȼА51 ɧɚ ɬɨɤ 250 А ɟɟɬ ɬɨ 
ɠɟ ɧɚɡɧɚчɟɧɢɟ, чɬɨ ɢ ȼА51 ɧɚ ɬɨɤɢ 100 ɢ 160 А. Ɉɫɧɚɳɟɧ ɦ -

ɧɵɦ, ɧɟɡɚɜɢɫɢɦɵɦ, ɧɭɥɟɜɵɦ ɢ ɦɢɧɢɦɚɥɶɧɵɦ ɪɚɫɰɟɩɢɬɟɥɹɦɢ. 

Аɜɬɨɦɚɬɢчɟɫɤɢɣ ɜɵɤɥɸчɚɬɟɥɶ ɫɟɪɢɢ ȼА52−37 ɢɦɟɟɬ ɤɚɥ ɭɟɦɵɟ 
ɡɧɚчɟɧɢɹ ɭɫɬɚɜɨɤ ɩɨ ɬɨɤɭ ɫɪɚɛɚɬɵɜɚɧɢɹ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɨɝɨ ɪɚɫɰɟɩɢɬɟ-
ɥɹ, ɤɨɬɨɪɵɟ ɢɦɟɸɬ ɫɥɟɞɭɸɳɢɟ ɡɧɚчɟɧɢɹ: ɩɪɢ ɩɟɪɟɦɟɧɧɨɦ ɬ  

2000; 2500; 3200; 4000 А; ɩɪɢ ɩɨɫɬɨɹɧɧɨɦ ɬɨɤɟ: 2000 ɢ 2500 А  ɢɫ-
ɩɨɥɧɟɧɢɹ ɚɜɬɨɦɚɬɨɜ ɛɟɡ ɬɟɩɥɨɜɵɯ ɦɚɤɫɢɦɚɥɶɧɵɯ ɪɚɫɰɟɩɢɬɟ ɤɚ). 
Зɚɳɢɬɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɩɪɢɜɟɞɟɧɵ ɧɚ ɪɢɫ. 2.107. 
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Ɋɢɫ. 2.107. Вреɦɹɬɨɤɨвые ɯараɤɬерɢɫɬɢɤɢ выɤɥɸɱаɬеɥей ВА52−3 вре-
ɦɹɬɨɤɨваɹ ɯараɤɬерɢɫɬɢɤа, ɫɧɹɬаɹ ɫ ɯɨɥɨɞɧɨɝɨ ɫɨɫɬɨɹɧɢɹ; 2 – вреɦɹɬɨɤɨваɹ ɯа-
раɤɬерɢɫɬɢɤа, ɫɧɹɬаɹ ɫ ɧаɝреɬɨɝɨ ɫɨɫɬɨɹɧɢɹ; 3 – ɡɨɧа раɛɨɬы ɷɥеɤɬрɨɦаɝɧɢɬɧɨ-
ɝɨ ɦаɤɫɢɦаɥɶɧɨɝɨ раɫцеɩɢɬеɥɹ ɬɨɤа ɩрɢ ɩɨɫɬɨɹɧɧɨɦ ɬɨɤе; 4 – ɡɨɧа раɛɨɬы ɷɥеɤ-
ɬрɨɦаɝɧɢɬɧɨɝɨ ɦаɤɫɢɦаɥɶɧɨɝɨ раɫцеɩɢɬеɥɹ ɬɨɤа ɩрɢ ɩереɦеɧɧɨɦ ɬɨɤе 

7: 1 – 
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Аɜɬɨɦɚɬɢчɟɫɤɢɟ ɜɵɤɥɸчɚɬɟɥɢ ɫɟɪɢɣ ȼА51−39 ɢ ȼА52−39 ɞɨɩɭɫɤɚ-
ɟɬɫɹ ɢɫɩɨɥɶɡɨɜɚɬɶ ɞɥɹ ɩɪɹɦɵɯ ɩɭɫɤɨɜ ɢ ɡɚɳɢɬɵ ɚɫɢɧɯɪɨɧɧɵɯ ɞɜɢɝɚɬɟ-
ɥɟɣ. ȼ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɢɫɩɨɥɧɟɧɢɹ ɨɧɢ ɢɦɟɸɬ ɪɚɡɧɵɟ ɫɨчɟɬɚɧɢɹ ɪɚɫɰɟ-
ɩɢɬɟ

ɬɨɝɨ ɫɨɫɬɨɹɧɢɹ ɩɪɢ 

ɬɨɤɟ 1,5⋅Iɧ. ɪɚɫɰ ɦɟɧɟɟ чɟɦ ɡɚ 2 ɦɢɧ; ɫɪɚɛɚɬɵɜɚɸɬ ɩɪɢ ɬɨɤɟ 7⋅Iɧ. ɪɚɫɰ ɜ ɬɟчɟ-
ɧɢɟ 3−15 ɫ ɢɡ ɯɨɥɨɞɧɨɝɨ ɫɨɫɬɨɹɧɢɹ. Ɍɟɩɥɨɜɵɟ ɪɟɥɟ ɨɫɬɚɥɶɧɵɯ ɜɵɤɥɸчɚ-
ɬɟɥɟɣ ɫ ɧɨɦɢɧɚɥɶɧɵɦ ɬɨɤɨɦ ɞɨ 63 А ɧɟ ɫɪɚɛɚɬɵɜɚɸɬ ɜ ɬɟчɟɧɢɟ 1 ч ɢɡ 
ɯɨɥɨɞɧɨɝɨ ɫɨɫɬɨɹɧɢɹ ɩɪɢ ɬɨɤɟ 1,05⋅Iɧ. ɪɚɫɰ, ɫɪɚɛɚɬɵɜɚɸɬ ɜ ɬɟчɟɧɢɟ ɦɟɧɟɟ 
1 ч ɢɡ ɧɚɝɪɟɬɨɝɨ ɫɨɫɬɨɹɧɢɹ ɩɪɢ ɬɨɤɟ 1,35⋅Iɧ. ɪɚɫɰ; ɫ ɧɨɦɢɧɚɥɶɧɵɦ ɬɨɤɨɦ 

ɛɨɥɟɟ 63 А ɧɟ ɫɪɚɛɚɬɵɜɚɸɬ ɜ ɬɟчɟɧɢɟ ɦɟɧɟɟ 2 ч ɢɡ ɯɨɥɨɞɧɨɝɨ ɫɨɫɬɨɹɧɢɹ 
ɩɪɢ ɬɨɤɟ 1,05⋅Iɧ. ɪɚɫɰ ɢ ɫɪɚɛɚɬɵɜɚɸɬ ɜ ɬɟчɟɧɢɟ ɦɟɧɟɟ 2 ч ɢɡ ɧɚɝɪɟɬɨɝɨ ɫɨ-
ɫɬɨɹɧɢɹ ɩɪɢ ɬɨɤɟ 1,25⋅Iɧ. ɪɚɫɰ. ɉɪɢ ɧɚɝɪɭɡɤɟ ɧɟ ɜɫɟɯ ɩɨɥɸɫɨɜ ɬɨɤ ɫɪɚɛɚɬɵ-

ɜɚɧɢɹ ɭɜɟɥɢчɢɜɚɟɬɫɹ ɧɚ 10% ɩɪɢ ɞɜɭɯɩɨɥɸɫɧɨɣ ɢ ɧɚ 20% ɩɪɢ ɨɞɧɨɩɨ-
ɥɸɫɧɨɣ ɧɚɝɪɭɡɤɟ. ȼɵɤɥɸчɚɬɟɥɢ, ɤɪɨɦɟ ɫɩɟɰɢɚɥɶɧɨ ɩɪɟɞɧɚɡɧɚчɟɧɧɵɯ 
ɞɥɹ ɡɚɳɢɬɵ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɟɣ, ɦɨɝɭɬ ɩɨɫɬɚɜɥɹɬɶɫɹ ɛɟɡ ɬɟɩɥɨɜɵɯ ɪɚɫɰɟ-
ɩɢɬɟɥɟɣ (ɬɚɛɥ. 2.55). ȼɵɤɥɸчɚɬɟɥɢ ɫ ɧɨɦɢɧɚɥɶɧɵɦ ɬɨɤɨɦ ɞɨ 100 А 

ɜɤɥɸчɢɬɟɥɶɧɨ ɢɦɟɸɬ ɪɟɝɭɥɢɪɨɜɤɭ ɧɨɦɢɧɚɥɶɧɨɝɨ ɬɨɤɚ ɬɟɩɥɨɜɵɯ ɪɚɫɰɟ-
ɩɢɬɟɥɟɣ ɜ ɩɪɟɞɟɥɚɯ (0,8–1,0)⋅Iɧ. ɪɚɫɰ, ɞɜɭɯɩɨɥɸɫɧɵɟ ɜɵɤɥɸчɚɬɟɥɢ ɦɨɝɭɬ 
ɩɨɫɬɚɜɥɹɬɶɫɹ ɛɟɡ ɷɬɨɣ ɪɟɝɭɥɢɪɨɜɤɢ. 

Ɍɨɤɨɨɝɪɚɧɢчɢɜɚɸɳɢɟ ɜɵɤɥɸчɚɬɟɥɢ ɫɟɪɢɢ ȼА52 (ɤɪɨɦɟ ȼА52−37 ɢ 

ȼА52−39) ɫɨɫɬɨɹɬ ɢɡ ɛɚɡɨɜɨɝɨ ɧɟɬɨɤɨɨɝɪɚɧɢчɢɜɚɸɳɟɝɨ ɜɵɤɥɸчɚɬɟɥɹ 
ɫɟɪɢɢ ȼА51 ɢ ɫɩɟɰɢɚɥɶɧɨɝɨ ɩɪɢɫɬɪɚɢɜɚɟɦɨɝɨ ɬɨɤɨɨɝɪɚɧɢчɢɜɚɸɳɟɝɨ 
ɛɥɨɤɚ. ɉɨɫɥɟɞɧɢɣ ɫɨɫɬɨɢɬ ɢɡ ɤɨɧɬɚɤɬɧɨɣ ɫɢɫɬɟɦɵ, ɪɚɡɦɵɤɚɸɳɟɣɫɹ ɩɪɢ 

ɨɬɤɥɸчɟɧɢɢ ɩɪɟɞɟɥɶɧɵɯ ɬɨɤɨɜ, ɞɭɝɨɝɚɫɢɬɟɥɶɧɵɯ ɤɚɦɟɪ ɢ ɦɟɯɚɧɢɡɦɚ 
ɮɢɤɫɚɰɢɢ ɤɨɧɬɚɤɬɨɜ ɜ ɨɬɤɥɸчɟɧɧɨɦ ɩɨɥɨɠɟɧɢɢ. Ⱦɥɹ ɩɨɫɥɟɞɭɸɳɟɝɨ ɡɚ-
ɦɵɤɚɧɢɹ ɷɬɢɯ ɤɨɧɬɚɤɬɨɜ ɧɟɨɛɯɨɞɢɦɨ ɧɚɠɚɬɶ ɪɚɫɩɨɥɨɠɟɧɧɵɟ ɧɚ ɛɥɨɤɟ 
ɤɧɨɩɤɢ. 

Мɨɞерɧɢɡɢрɨваɧɧые авɬɨɦаɬɢɱеɫɤɢе выɤɥɸɱаɬеɥɢ ВА51−35 (ɩɪɨ-
ɢɡɜɨɞɢɬɟɥɶ ɈАɈ «Эɥɟɤɬɪɨɚɩɩɚɪɚɬ», ɝ. Кɭɪɫɤ) ɩɪɟɞɧɚɡɧɚчɟɧɵ ɞɥɹ ɩɪɢ-

ɦɟɧɟɧɢɹ ɜ ɷɥɟɤɬɪɢчɟɫɤɢɯ ɰɟɩɹɯ ɩɟɪɟɦɟɧɧɨɝɨ ɬɨɤɚ чɚɫɬɨɬɵ 50/60 Ƚɰ ɧɚ-
ɩɪɹɠɟɧɢɟɦ ɞɨ 690 ȼ ɫ ɪɚɛɨчɢɦɢ ɬɨɤɚɦɢ 16−400 А, ɞɨɩɭɫɤɚɟɬɫɹ ɢɯ ɢ

ɥɟɣ: ɬɟɩɥɨɜɵɯ, ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɵɯ, ɧɟɡɚɜɢɫɢɦɵɯ, ɧɭɥɟɜɵɯ ɢ ɦɢɧɢ-

ɦɚɥɶɧɵɯ. 
Ɍɟɩɥɨɜɵɟ ɪɟɥɟ ɜɵɤɥɸчɚɬɟɥɟɣ ȼА51 ɢ ȼА52 (ɬɚɛɥ. 2.54), ɢɦɟɸɳɢɯ 

ɜ ɨɛɨɡɧɚчɟɧɢɢ ɛɭɤɜɭ «Ƚ», ɩɪɢ ɨɞɧɨɜɪɟɦɟɧɧɨɣ ɧɚɝɪɭɡɤɟ ɜɫɟɯ ɩɨɥɸɫɨɜ ɧɟ 
ɫɪɚɛɚɬɵɜɚɸɬ ɩɪɢ ɬɨɤɟ 1,2⋅Iɧ. ɪɚɫɰ ɜ ɬɟчɟɧɢɟ ɧɟ ɛɨɥɟɟ 30 ɦɢɧ. ɢ ɩɪɢ ɬɨɤɟ 
1,05⋅Iɧ. ɪɚɫɰ ɜ ɬɟчɟɧɢɟ ɦɟɧɟɟ 2 ч; ɫɪɚɛɚɬɵɜɚɸɬ ɢɡ ɧɚɝɪɟ

ɫ-
ɩɨɥɶɡɨɜɚɧɢɟ ɞɥɹ ɨɩɟɪɚɬɢɜɧɵɯ ɜɤɥɸчɟɧɢɣ ɢ ɨɬɤɥɸчɟɧɢɣ ɥɢɧɢɣ (ɞɨ 3 ɜ 
чɚɫ). Иɦɟɸɬ ɭɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɧɵɣ ɞɢɡɚɣɧ, ɨɫɧɚɳɟɧɵ ɤɧɨɩɤɨɣ ɬɟɫɬɢɪɨ-
ɜɚɧɢɹ ɦɟɯɚɧɢɡɦɚ ɫɜɨɛɨɞɧɨɝɨ ɪɚɫɰɟɩɥɟɧɢɹ ɢ ɭɫɬɪɨɣɫɬɜɨɦ ɡɚɩɢɪɚɧɢɹ ɜɵ-

ɤɥɸчɚɬɟɥɹ ɜ ɩɨɥɨɠɟɧɢɢ «Ɉɬɤɥɸчɟɧɨ». 
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    ȼА51−35      ɆХ     Х      Х       ХХ   Х    Х 20 ɍХɅ3 

 

Ɉɛɨɡɧɚчɟɧɢɟ 
ɫɟɪɢɢ 

 

Ɇɨɞɢɮɢɤɚɰɢɹ ɩɨ ɧɨɦɢ-

ɧɚɥɶɧɨɦɭ ɬɨɤɭ ɝɥɚɜɧɵɯ 

ɰɟɩɟɣ: 

     Ɇ1 – 100 А; 

     Ɇ2 – 125–250 А; 

     Ɇ3 – 320–400 А 

 

Чɢɫɥɨ ɩɨɥɸɫɨɜ 
 

3 – ɫ ɪɚɫɰɟɩɢɬɟɥɹɦɢ ɬɨɤɚ ɤɨɪɨɬ-
ɤɨɝɨ ɡɚɦɵɤɚɧɢɹ; 
4 – ɫ ɪɚɫɰɟɩɢɬɟɥɹɦɢ ɬɨɤɚ ɩɟɪɟ-
ɝɪɭɡɤɢ ɢ ɪɚɫɰɟɩɢɬɟɥɹɦɢ ɬɨɤɚ ɤɨ-
ɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ 
 

Ⱦɨɩɨɥɧɢɬɟɥɶɧɵɟ ɭɫɬɪɨɣɫɬɜɚ: 
00 – ɨɬɫɭɬɫɬɜɭɸɬ; 
11 – ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɟ ɤɨɧɬɚɤɬɵ 

(2ɪ + 2ɡ);  
18 – ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɟ ɤɨɧɬɚɤɬɵ (2ɪ + 1ɡ) 
ɢ ɧɟɡɚɜɢɫɢɦɵɣ ɪɚɫɰɟɩɢɬɟɥɶ 

Кɥɢɦɚɬɢчɟɫɤɨɟ 
ɢɫɩɨɥɧɟɧɢɟ ɢ ɤɚ-
ɬɟɝɨɪɢɹ ɪɚɡɦɟɳɟ-
ɧɢɹ 

ɋɬɟɩɟɧɶ ɡɚɳɢɬɵ  

1 – ɫ ɪɭчɧɵɦ ɩɪɢɜɨɞɨɦ 

Ⱦɨɩɨɥɧɢɬɟɥɶɧɵɟ ɦɟɯɚɧɢɡɦɵ: 

0 – ɨɬɫɭɬɫɬɜɭɸɬ; 
5 – ɪɭчɧɨɣ ɞɢɫɬɚɧɰɢɨɧɧɵɣ 

ɩɪɢɜɨɞ; 

6 – ɭɫɬɪɨɣɫɬɜɨ ɞɥɹ ɡɚɩɢɪɚɧɢɹ 

 

Ɋɢɫ. 2.108. Сɬрɭɤɬɭра ɭɫɥɨвɧɨɝɨ ɨɛɨɡɧаɱеɧɢɹ выɤɥɸɱаɬеɥей ɫерɢɢ ВА51−35 

Ɋɚɫɲɢɮɪɨɜɤɚ ɭɫɥɨɜɧɨɝɨ ɨɛɨɡɧɚчɟɧɢɹ ɦɨɞɟɪɧɢɡɢɪɨɜɚɧɧɵɯ ɜɵɤɥɸ-

чɚɬɟ

110, 220, 380 ȼ) ɢ ɩɨɫɬɨɹɧɧɨɦ (24, 110, 220 ȼ) ɧɚɩɪɹɠɟɧɢɢ. 

ɥɟɣ ɫɟɪɢɢ ȼА51−35 ɩɪɢɜɟɞɟɧɚ ɧɚ ɪɢɫ. 2.108, ɚ ɬɟɯɧɢчɟɫɤɢɟ ɯɚɪɚɤɬɟ-
ɪɢɫɬɢɤɢ – ɜ ɬɚɛɥɢɰɟ 2.56. Зɚɳɢɬɚ ɫɟɬɟɣ ɢ ɨɛɨɪɭɞɨɜɚɧɢɹ ɜɵɩɨɥɧɹɟɬɫɹ ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɜɪɟɦɹɬɨɤɨɜɵɦɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ (ɪɢɫ. 2.109−2.111), 

ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ, ɨɬɥɢчɚɸɳɟɣɫɹ ɨɬ 30°ɋ, ɪɚɛɨчɢɣ 

ɬɨɤ ɚɜɬɨɦɚɬɨɜ ɢɡɦɟɧɹɟɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɩɪɟɞɫɬɚɜɥɟɧɧɨɣ ɧɚ ɪɢɫ. 2.112 

ɡɚɜɢɫɢɦɨɫɬɶɸ. 

Вɫɩɨɦɨɝаɬеɥɶɧɵе ɤɨɧɬаɤɬɵ ɪɚɫɫчɢɬɚɧɵ ɞɥɹ ɪɚɛɨɬɵ ɧɚ ɩɟɪɟɦɟɧ-

ɧɨɦ (48, 

Неɡаɜиɫиɦɵɣ раɫцеɩиɬеɥɶ ɫɪɚɛɚɬɵɜɚɟɬ ɩɪɢ ɩɨɞɚчɟ ɧɚ ɜɵɜɨɞɵ ɟɝɨ 
ɤɚɬɭɲɤɢ ɧɚɩɪɹɠɟɧɢɹ ɩɨɫɬɨɹɧɧɨɝɨ (24, 110, 220 ȼ) ɢɥɢ ɨɞɧɨɮɚɡɧɨɝɨ ɩɟ-
ɪɟɦɟɧɧɨɝɨ (127, 230, 400 ȼ) ɬɨɤɚ чɚɫɬɨɬɵ 50/60 Ƚɰ. Ɋɚɫɰɟɩɥɟɧɢɟ ɨɛɟɫɩɟ-
чɢɜɚɟɬɫɹ ɩɪɢ ɧɚɩɪɹɠɟɧɢɢ (0,7–1,1)⋅Uɧɨɦ. ɇɨɦɢɧɚɥɶɧɵɣ ɪɟɠɢɦ ɪɚɛɨɬɵ – 

ɤɪɚɬɤɨɜɪɟɦɟɧɧɵɣ, ɞɥɹ ɢɫɤɥɸчɟɧɢɹ ɩɨɜɪɟɠɞɟɧɢɹ ɪɚɫɰɟɩɢɬɟɥɹ ɪɟɤɨɦɟɧ-

ɞɭɟɬɫɹ ɢɫɩɨɥɶɡɨɜɚɬɶ ɟɝɨ ɜ ɤɨɦɛɢɧɚɰɢɢ ɫ ɛɥɨɤ−ɤɨɧɬɚɤɬɨɦ, ɤɨɬɨɪɵɣ ɫɧɢ-

ɦɚɟɬ ɧɚɩɪɹɠɟɧɢɟ ɫ ɤɚɬɭɲɤɢ ɩɨɫɥɟ ɫɪɚɛɚɬɵɜɚɧɢɹ ɚɜɬɨɦɚɬɢчɟɫɤɨɝɨ ɪɚɫ-
ɰɟɩɢɬɟɥɹ (ɪɢɫ. 2.113). 
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Ɍɚɛɥɢɰɚ 2.56 

Аɜɬɨɦɚɬɢчɟɫɤɢɟ ɜɵɤɥɸчɚɬɟɥɢ ȼА51−35 

ɇɚɢɦɟɧɨɜɚ-
ɧɢɟ ɩɚɪɚ-
ɦɟɬɪɚ 

Чɢɫɥɟɧɧɨɟ ɡɧɚчɟɧɢɟ ɩɚɪɚɦɟɬɪɚ 

ɇɨɦɢɧɚɥɶ-
ɧɵɣ ɬɨɤ ɚɜ-
ɬɨɦɚɬɚ ɢ ɬɟ-
ɩɥɨɜɨɝɨ ɪɚɫ-
ɰɟɩɢɬɟɥɹ, А 

16 20 25 31,5 40 50 63 80 100 125 160 200 250 320 400

ɍɫɬɚɜɤɢ 

ɷɥɟɤɬɪɨɦɚɝ-
ɧɢɬɧɵɯ ɪɚɫ-
ɰɟɩɢɬɟɥɟɣ, А 
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0
0
0
 

ɉɪɟɞɟɥɶɧɚɹ 
ɤɨɦɦɭɬɚɰɢ-

ɨɧɧɚɹ ɫɩɨ-
ɫɨɛɧɨɫɬɶ, ɤА: 

 

− U = 400 ȼ 3 6 18 

− U = 690 ȼ 3 4 10 

ɇɨɦɢɧɚɥɶɧɚɹ 
ɧɚɢɛɨɥɶɲɚɹ 
ɜɤɥɸчɚɸɳɚɹ 
ɫɩɨɫɨɛɧɨɫɬɶ, 
ɤ

 

А: 

− U = 400 ȼ 4,5 9 38 

− U = 690 ȼ 4,5 6 17 

 

Ɉɬɤɪɵɬɵɦ ɚɤɰɢɨɧɟɪɧɵɦ ɨɛɳɟɫɬɜɨɦ «Кɨɧɬɚɤɬɨɪ», ɝ. ɍɥɶɹɧɨɜɫɤ, 
ɨɫɜɨɟɧ ɜɵɩɭɫɤ авɬɨɦаɬɢɱеɫɤɢɯ выɤɥɸɱаɬеɥей ВА51 39 (ɬɚɛɥ. 2.57) 

ɫɪɟɞɧɟɣ ɤɨɦɦɭɬɚɰɢɨɧɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ ɫ ɛɨɥɟɟ ɲɢɪɨɤɨɣ ɧɨɦɟɧɤɥɚɬɭɪɨɣ 

ɩɨ ɧɨɦɢɧɚɥɶɧɵɦ ɬɨɤɚɦ, чɟɦ ɞɚɧɚ ɜ ɬɚɛɥɢɰɟ 2.55. Ɋɚɫɲɢɮɪɨɜɤɚ ɫɬɪɭɤɬɭ-
ɪɵ ɢɯ ɩɨɥɧɨɝɨ ɭɫɥɨɜɧɨɝɨ ɨɛɨɡɧɚчɟɧɢɹ ɩɪɢɜɟɞɟɧɚ ɧɚ ɪɢɫ. 2.114. 

ȼɵɤɥɸчɚɬɟɥɢ ɨɫɧɚɳɚɸɬɫɹ ɬɟɩɥɨɜɵɦɢ ɢ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɵɦɢ ɦɚɤ-
ɫɢɦɚɥɶɧɵɦɢ ɪɚɫɰɟɩɢɬɟɥɹɦɢ ɬɨɤɚ, ɦɨɝɭɬ ɢɡɝɨɬɚɜɥɢɜɚɬɶɫɹ ɬɨɥɶɤɨ ɫ ɷɥɟɤ-
ɪɨɦɬ

 

 

 

ɚɝɧɢɬɧɵɦɢ ɪɚɫɰɟɩɢɬɟɥɹɦɢ ɢ ɛɟɡ ɪɚɫɰɟɩɢɬɟɥɟɣ. Аɜɬɨɦɚɬɵ ɫ ɬɟɩɥɨ-
ɜɵɦɢ ɦɚɤɫɢɦɚɥɶɧɵɦɢ ɪɚɫɰɟɩɢɬɟɥɹɦɢ ɬɨɤɚ ɩɪɢ ɨɞɧɨɜɪɟɦɟɧɧɨɣ ɧɚɝɪɭɡɤɟ
ɜɫɟɯ ɩɨɥɸɫɨɜ: • ɧɟ ɫɪɚɛɚɬɵɜɚɸɬ ɜ ɬɟчɟɧɢɟ ɦɟɧɟɟ ɞɜɭɯ чɚɫɨɜ ɩɪɢ ɧɚчɚɥɟ ɨɬɫчɟɬɚ ɫ 
ɯɨɥɨɞɧɨɝɨ ɫɨɫɬɨɹɧɢɹ ɩɪɢ ɬɨɤɟ 1,05⋅Iɧɨɦ. ɪɚɫɰ; • ɫɪɚɛɚɬɵɜɚɸɬ ɩɪɢ ɬɨɤɟ 1,25⋅Iɧɨɦ. ɪɚɫɰ ɜ ɬɟчɟɧɢɟ ɦɟɧɟɟ ɞɜɭɯ чɚɫɨɜ
ɩɪɢ ɧɚчɚɥɟ ɨɬɫчɟɬɚ ɫ ɧɚɝɪɟɬɨɝɨ ɫɨɫɬɨɹɧɢɹ (ɬɨɤɨɦ 1,05⋅Iɧɨɦ. ɪɚɫɰ ɜ ɬɟчɟɧɢɟ
ɞɜɭɯ чɚɫɨɜ). 
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Ɋɢ . В ɹ ы ɬеɥɹ 
ВА а  1 вɨɝɨ ɦаɤɫɢ-
ɦа аɫ ɬ  ɫɨɫɬɨɹɧɢɹ;  
2 – ɛɨ ɬе ɩɢɬеɥɹ ɬɨɤа, 
ɫɧɹ аɝ ɝɨ m ɬрɨɦаɝɧɢɬɧ
ɝɨ ɬе ɨɤ а

 
110.  ɯараɤɬерɢɫɬɢɤɢ -

ɬеɥɹ ВА51−35 ɧа ɬ 5 А: 1 ɧа раɛɨɬы ɬеɩɥɨвɨɝɨ 
ɦаɤɫɢɦаɥɶɧɨɝɨ  ɬɨɤ ɹɬаɹ ɫ ɯɨɥɨɞɧɨɝɨ 
ɫɬɨɹɧɢɹ; 2 – ɡɨɧа ɬеɩɥɨв ɦаɤɫɢɦаɥɶɧɨɝɨ ра
цеɩɢɬеɥɹ ɬɨɤа, ɫɧɹ аɝреɬ ɫɨɫɬɨɹɧɢɹ; Im – ɭɫ
ɬавɤа ɷɥеɤɬрɨɦаɝɧɢɬɧɨɝɨ  ɬɨɤа КЗ 

 

1
7
1

ɫɨ-
ɫ-

-

Ɋɢɫ. 2. Вреɦɹɬɨɤɨвые  выɤɥɸɱа

2

ɨɤ 12 – ɡɨ
раɫцеɩɢɬеɥɹ
раɛɨɬы 

а, ɫɧ
ɨɝɨ 

ɨ- ɬаɹ ɫ ɧ ɨɝɨ 
раɫцеɩɢɬеɥɹ

ɤɥɸɱаɬɨɤɨвые ɯар
00 А: 1 – ɡɨɧа
еɥɹ ɬɨɤа, ɫɧɹ
ɩɥɨвɨɝɨ ɦаɤɫ
 ɫɨɫɬɨɹɧɢɹ; I
а ɤɨрɨɬɤɨɝɨ ɡ

аɤɬерɢɫɬɢɤɢ в
 раɛɨɬы ɬеɩɥɨ
ɬаɹ ɫ ɯɨɥɨɞɧɨɝɨ
ɢɦаɥɶɧɨɝɨ раɫце

– ɭɫɬавɤа ɷɥеɤ
ɦыɤаɧɢɹ 

реɦ
ɬɨɤ
цеɩɢ
ɬы 

реɬɨ
ɥɹ ɬ

ɫ. 2.109

51−35 ɧ
ɥɶɧɨɝɨ р
ɡɨɧа ра
ɬаɹ ɫ ɧ
раɫцеɩɢ
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Ɋɢɫ. 2.111. Вреɦɹɬɨɤɨвые ɯараɤɬерɢɫɬɢɤɢ выɤɥɸɱаɬеɥей  

160, 200, 250 А: 1 – ɡɨɧа раɛɨɬы ɬеɩɥɨвɨɝɨ ɦаɤɫɢɦаɥɶɧɨɝɨ , 

ɫɧɹɬаɹ ɫ ɯɨɥɨɞɧɨɝɨ ɫɨɫɬɨɹɧɢɹ; 2 – ɡɨɧа раɛɨɬы ɬеɩɥɨвɨɝɨ ɦа аɫце-
ɩɢɬеɥɹ ɬɨɤа, ɫɧɹɬаɹ ɫ ɧаɝреɬɨɝɨ ɫɨɫɬɨɹɧɢɹ; Im – ɭɫɬавɤа ɷɥеɤɬрɨɦаɝɧɢɬɧɨɝɨ раɫ-
цеɩɢɬеɥɹ ɬɨɤа ɤɨрɨɬɤɨɝɨ ɡаɦыɤаɧɢɹ 

 ВА51−35 ɧа ɬɨɤɢ
раɫцеɩɢɬеɥɹ ɬɨɤа
ɤɫɢɦаɥɶɧɨɝɨ р

C

I

t,  0 30 6060 30
__

     I / nɧɨɦ. ɪ

0,2

0,8

1,4

 

ыɤɥɸɱаɬеɥей 
еɞы 

Ɋɢɫ. 2.112. Завɢɫɢɦɨɫɬɶ ɧɨɦɢɧаɥɶɧɨɝɨ раɛɨɱеɝɨ ɬɨɤа в
ВА51−35 ɨɬ ɬеɦɩераɬɭры ɨɤрɭɠаɸщей ɫр
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ɋɨɟɞɢɧɟɧɢɟ ɜɵɩɨɥɧɹɟɬɫɹ ɩɨɬɪɟɛɢɬɟɥɟɦ  

Ɋɢɫ. 2.113. Сɯеɦа ɷɥеɤɬрɢɱеɫɤаɹ ɩрɢɧцɢɩɢаɥɶɧаɹ выɤɥɸɱаɬеɥɹ ВА51−35 ɩе-
реɦеɧɧɨɝɨ ɬɨɤа ɬреɯɩɨɥɸɫɧɨɝɨ ɢɫɩɨɥɧеɧɢɹ ɫ ɧеɡавɢɫɢɦыɦ раɫцеɩɢɬеɥеɦ ɢ 
вɫɩɨɦɨɝаɬеɥɶɧыɦɢ ɤɨɧɬаɤɬаɦɢ: S2 – ɤɨɧɬаɤɬы вɫɩɨɦɨɝаɬеɥɶɧые; К – раɫце-
ɩɢɬеɥɶ ɧеɡавɢɫɢɦый  

Ɍɚɛɥɢɰɚ 2.57 

ȼɵɤɥɸчɚɬɟɥɢ ȼА51 39 ɫ ɦɚɤɫɢɦɚɥɶɧɵɦɢ ɪɚɫɰɟɩɢɬɟɥɹɦɢ ɬɨɤɚ 
ɇɚɢɦɟɧɨɜɚɧɢɟ ɩɚɪɚɦɟɬɪɚ  Чɢɫɥɟɧɧɨɟ ɡɧɚчɟɧɢɟ 

Ɍɢɩ ɜɵɤɥɸчɚɬɟɥɹ ȼ 51 39 А
ɇɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɜɵɤɥɸчɚɬɟɥɹ, А 630, 800*

4
 

ɇɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɝɥɚɜɧɨɣ ɰɟɩɢ 

Ⱦɨ 660 ȼ ɩɟɪɟɦɟɧɧɨ-
ɝɨ ɬɨɤɚ чɚɫɬɨɬɵ 50 ɢ 
60 Ƚɰ; ɞɨ 440 ȼ ɩɨ-
ɫɬɨɹɧɧɨɝɨ ɬɨɤɚ 

Чɢɫɥɨ ɩɨɥɸɫɨɜ 2 ɢ 3 

ɇɨɦɢɧɚɥɶɧɵɟ ɬɨɤɢ ɬɟɩɥɨɜɵɯ ɦɚɤɫɢɦɚɥɶɧɵɯ  
ɪɚɫɰɟɩɢɬɟɥɟɣ ɬɨɤɚ, А 

160; 200; 

250; 320 

400; 

500; 630

ɉɪɢ ɩɟɪɟɦɟɧ-

ɧɨɦ ɬɨɤɟ 12 10 
ɍɫɬɚɜɤɢ ɩɨ ɬɨɤɭ ɫɪɚɛɚɬɵɜɚɧɢɹ ɷɥɟɤɬɪɨɦɚɝ-
ɧɢɬɧɨɝɨ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɪɚɫɰɟɩɢɬɟɥɹ ɬɨɤɚ ɜ 
ɡɨɧɟ ɬɨɤɨɜ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ, ɤɪɚɬɧɵɟ 

Iɧɪ*
1
 

ɉɪɢ ɩɨɫɬɨɹɧ-

ɧɨɦ ɬɨɤɟ 6 

ɉɪɢ ɩɟɪɟɦɟɧ-

ɧɨɦ ɬɨɤɟ 

1600; 2500; 3200; 

4000; 5000; 6300; 

8000*
4
 

Кɚɥɢɛɪɭɟɦɵɟ ɡɧɚчɟɧɢɹ ɭɫɬɚɜɨɤ ɩɨ ɬɨɤɭ ɫɪɚ-
ɛɚɬɵɜɚɧɢɹ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɵɯ ɦɚɤɫɢɦɚɥɶ-

ɧɵɯ ɪɚɫɰɟɩɢɬɟɥɟɣ ɬɨɤɚ, А*
2
 ɉɪɢ ɩɨɫɬɨɹɧ-

ɧɨɦ ɬɨɤɟ 
2500; 3200; 4000; 

4800*
4
 

50

70  380 ȼ 

cosϕ 0,25 

660 ȼ 
50

70  

ɉɪɟɞɟɥɶɧɚɹ 
ɤɨɦɦɭɬɚɰɢɨɧ-

ɧɚɹ ɫɩɨɫɨɛ-

ɧɨ

Ⱦɟɣɫɬɜɭɸɳɟɟ ɡɧɚчɟɧɢɟ ɩɪɢ 

ɧɚɩɪɹɠɟɧɢɢ 

0,3 

ɫɬɶ, ɤА*
3
 

cosϕ 
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Ɉɤɨɧчɚɧɢɟ ɬɚɛɥɢɰɵ 2.57 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɩɚɪɚɦɟɬɪɚ  Чɢɫɥɟɧɧɨɟ ɡɧɚчɟɧɢɟ 

50

70  ɉɪɢ ɧɚɩɪɹɠɟɧɢɢ 440 ȼ 
ɉɪɟɞɟɥɶɧɚɹ 
ɤɨɦɦɭɬɚɰɢɨɧ-

ɧɚɹ ɫɩɨɫɨɛ-

ɧɨɫɬɶ, ɤА*
3
 

ɉɪɢ ɧɚɩɪɹɠɟɧɢɢ 220 ȼ 

ɢ ɩɨɫɬɨɹɧɧɨɣ 

ɜɪɟɦɟɧɢ ɰɟɩɢ 

ɧɟ ɛɨɥɟɟ 0,01 ɫ
50

70  

*1 – Iɧɪ – ɧɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɬɟɩɥɨɜɨɝɨ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɪɚɫɰɟɩɢɬɟɥɹ ɬɨɤɚ. 
*2 – ɞɥɹ ɢɫɩɨɥɧɟɧɢɣ ɜɵɤɥɸчɚɬɟɥɟɣ ɛɟɡ ɬɟɩɥɨɜɵɯ ɦɚɤɫɢɦɚɥɶɧɵɯ ɪɚɫɰɟɩɢɬɟɥɟɣ ɬɨɤɚ. 
*3 – ɜ чɢɫɥɢɬɟɥɟ ɜ ɰɢɤɥɟ Ɉ−ȼɈ, ɜ ɡɧɚɦɟɧɚɬɟɥɟ ɜ ɰɢɤɥɟ Ɉ−ȼɈ−ȼɈ. 
*4 – ɞɥɹ ɜɵɤɥɸчɚɬɟɥɟɣ ɬɨɥɶɤɨ ɫ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɵɦɢ ɪɚɫɰɟɩɢɬɟɥɹɦɢ. 

ВА  ХХ  ХХ  ХХХХХХ  ХХ  ХХХХ: 

ВА Ȼɭɤвеɧɧое оɛоɡɧачеɧие виɞа аɩɩаɪаɬа: ȼА. 

ХХ Двɭхɡɧачɧое чиɫло. Уɫловɧое оɛоɡɧачеɧие ɧомеɪа ɫеɪии: 51. 

ХХ 
Двɭхɡɧачɧое чиɫло. Уɫловɧое оɛоɡɧачеɧие  
ɧомиɧальɧоɝо ɬоɤа: 39 (630 А). 

ХХ 

ɧеɧием маɤɫимальɧых ɪаɫцеɩиɬелеɣ ɬоɤа ɩо ɡоɧе ɡащиɬы: 

     3 ɩɨɥɸɫɚ ɛɟɡ ɪɚɫɰɟɩɢɬɟɥɟɣ ɜ ɡɨɧɟ ɬɨɤɨɜ ɩɟɪɟɝɪɭɡɤɢ ɢ КЗ − 30; 

     3 ɩɨɥɸɫɚ ɫ ɪɚɫɰɟɩɢɬɟɥɹɦɢ ɜ ɡɨɧɟ ɬɨɤɨɜ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵ

 ɡɨɧɟ ɬɨɤɨɜ КЗ − 83;

 ɡɨɧɟ ɬɨɤɨɜ ɩɟɪɟɝɪɭ

Двɭхɡɧачɧое чиɫло. Уɫловɧое оɛоɡɧачеɧие чиɫла ɩолюɫов и 

ɤоличеɫɬва маɤɫимальɧых ɪаɫцеɩиɬелеɣ ɬоɤа в ɤомɛиɧации ɫ 
иɫɩол

ɤɚɧɢɹ −33; 

     3 ɩɨɥɸɫɚ ɫ ɪɚɫɰɟɩɢɬɟɥɹɦɢ ɜ ɡɨɧɟ ɬɨɤɨɜ ɩɟɪɟɝɪɭɡɤɢ ɢ КЗ − 34; 

     2 ɩɨɥɸɫɚ ɛɟɡ ɪɚɫɰɟɩɢɬɟɥɟɣ ɜ ɡɨɧɟ ɬɨɤɨɜ ɩɟɪɟɝɪɭɡɤɢ ɢ КЗ − 80; 

    2 ɩɨɥɸɫɚ ɫ ɪɚɫɰɟɩɢɬɟɥɹɦɢ ɜ 
    2 ɩ ɦɢ ɜ 

 

ɡɤɢ ɢ Кɨɥɸɫɚ ɫ ɪɚɫɰɟɩɢɬɟɥɹ З − 84. 

ХХ 
ɧачеɧие иɫɩолɧеɧи
ицам: (ɬɚɛɥ. 2

Двɭхɡɧачɧое чиɫло. Уɫловɧое оɛоɡ
ɞоɩолɧиɬельɧым ɫɛоɪочɧым еɞиɧ

я ɩо 
.58). 

Х 

ɐиɮɪа. Уɫловɧое оɛоɡɧачеɧие иɫɩолɧеɧия ɩо в

        ɫɬɚɰɢɨɧɚɪɧɵɣ ɫ ɪɭчɧɵɦ ɩɪɢɜɨɞɨɦ − 1; 

        ɫɬ ɬɪɨɦɚɝɧɢɬɧɵɦ ɩɪɢɜɨɞɨɦ − 3

 ɩɪɢɜɨɞɨ
ɜɨɞɨɦ − 7. 

иɞɭ ɩɪивоɞа и 

; 

ɫɩоɫоɛа ɭɫɬаɧовɤи выɤлючаɬеля: 

ɚɰɢɨɧɚɪɧɵɣ ɫ ɷɥɟɤ
        ɜɵɞɜɢɠɧɨɣ ɫ ɪɭчɧɵɦ ɞɢɫɬɚɧɰɢɨɧɧɵɦ
        ɜɵɞɜɢɠɧɨɣ ɫ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɵɦ ɩɪɢ

ɦ − 5; 

Х 

ɐи ɧи
мехаɧиɡмам: 

        ɨɬɫɭɬɫɬɜɭɸɬ − 0; 

        ɪɭчɧɨɣ ɞɢɫɬɚɧɰɢɨɧɧɵɣ ɩɪ
ɩɪɟɞɭɫɬ

ɮɪа. Уɫловɧое оɛоɡɧаче е  ɞоɩ ы

ɢ ɜɚɧɢɹ чɟɪɟɡ ɞɜɟɪɶ 
ɪɚɫ ɪɨɣɫɬɜɚ − 5; 

        ɭɫɬɪɨɣɫɬɜɨ ɞɥɹ ɛɥɨɤɢɪɨɜɤɢ ɥɸч
 − 6

иɫɩолɧеɧия ɩо олɧиɬельɧ м 

ɜɨɞ ɞɥɹ ɨɩɟɪɢɪɨ

 ɩɨɥɨɠɟɧɢɹ «ɨɬɤ
чɧɵɦ ɩɪɢɜɨɞɨɦ

ɟɧɨ» 

. ɫɬɚɰɢɨɧɚɪɧɨɝɨ ɜɵɤɥɸчɚɬɟɥɹ ɫ ɪɭ

ХХ 

Двɭхɡɧачɧое чиɫло. Уɫловɧо
выɤлючаɬеля: 
        IP20 – 20; 

е оɛо ɬеɩеɧи ɡащ

        IP00 – 00. 

ɡɧачеɧие ɫ иɬы 

ХХ 

Ȼɭɤва(ы) и циɮɪа. Уɫловɧое оɛоɡɧ имаɬичеɫɤоɝо 
иɫɩолɧеɧия: 

        ɍХ
        Ɍ3. 

ачеɧие ɤл

        ɍХɅ3.1 

Ʌ3 

 
Ɋɢɫ. 2.114. Сɬрɭɤɬɭра ɭɫɥɨвɧɨɝɨ ɨɛɨɡɧаɱеɧ ɤɥɸɱаɬеɥей 1 39 ɢɹ вы ВА5
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Ɍɚɛɥɢɰɚ 2.58 

ɋɨ ɯ ɫɛɨɪɨчɧɵɯ ɟ
ɥɟ

ɜɨɛ ɦɵɣ ɪɚɫɰɟ-

ɭɥ
ɫɰ

ɚɥɶ-
ɟɩɢ-

ɩɪɹɠɟ-

ȼɫɩɨɦɨɝɚɬɟɥɶ-
ɧɵɣ ɧɬɚɤɬ 
ɫɢɝɧɚɥɢɡɚɰɢɢ 

ɨɦɚɬɢчɟɫɤɨ-
 ɨɬɤɥɸчɟɧɢɹ 

чɟɬɚɧɢɹ ɞɨɩɨɥɧɢɬɟɥɶɧɵ ɞɢɧɢɰ  

ɞɥɹ ɜɵɤɥɸчɚɬɟ ɣ ȼА51 39 

ɟɜɨɣ 

ɟɩɢ-

Ɇɢɧɢɦ
ɧɵɣ ɪɚɫɰɍɫɥɨɜɧɨɟ 

ɛɨɡɧɚчɟɧɢɟ ɋɨ ɤɨɧɬɚɤɬɵ ɬɟɥɶ ɧɚ- ɬɟɥɶ ɧɚ
ɨɞɧɵɟ ɇɟɡɚɜɢɫɢ-

ɇ
ɪɚ ɤɨ

ɢɫɩɨɥɧɟɧɢɹ ɩɢɬɟɥɶ ɩɪɹɠɟɧɢɹ ɧɢɹ ɚɜɬ
ɝɨ

00 ⎯ ⎯ ⎯ ⎯ ⎯ 

11 + ⎯ ⎯ ⎯ ⎯ 

12 ⎯ + ⎯ ⎯ ⎯ 

13 ⎯ ⎯ ⎯ + ⎯ 

15 ⎯ ⎯ + ⎯ ⎯ 

18 + + ⎯ ⎯ ⎯ 

23 + ⎯ ⎯ + ⎯ 

25 + ⎯ + ⎯ ⎯ 

45 ⎯ ⎯ ⎯ ⎯ + 

46 + ⎯ ⎯ ⎯ + 

47 + + ⎯ ⎯ + 

49 ⎯ ⎯ + ⎯ + 

52 ⎯ ⎯ ⎯ + + 

54 + ⎯ + ⎯ + 

56 + ⎯ ⎯ + + 

62 ⎯ + ⎯ ⎯ + 

ɉрɢɦеɱаɧɢе: ɡɧɚɤ «+» ɨɡɧɚчɚɟɬ ɧɚɥɢчɢɟ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɫɛɨɪɨчɧɵɯ ɟɞɢɧɢɰ, ɡɧɚɤ «⎯» − ɢɯ ɨɬɫɭɬɫɬɜɢɟ. 

Ɉɬɤɥɨɧɟɧɢɹ ɭɫɬɚɜɨɤ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɵɯ ɦɚɤɫɢɦɚɥɶɧɵɯ ɪɚɫɰɟɩɢɬɟ-
ɥɟɣ ɬɨɤɚ ɜ ɜɵɤɥɸчɚɬɟɥɹɯ, ɧɟ ɛɵɜɲɢɯ ɜ ɷɤɫɩɥɭɚɬɚɰɢɢ, ɧɟ ɩɪɟɜɵɲɚɟɬ ±20%. 

Зɚɳɢɬɚ ɨɬ ɬɨɤɨɜ ɩɟɪɟɝɪɭɡɤɢ ɢ ɬɨɤɨɜ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ ɜɵɩɨɥɧɹ-
ɟɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɜɪɟɦɹɬɨɤɨɜɵɦɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ, ɩɪɢɜɟɞɟɧɧɵɦɢ 

ɧɚ ɪɢɫ. 2.115, ɚ ɤɨɪɪɟɤɬɢɪɨɜɤɚ ɧɨɦɢɧɚɥɶɧɨɝɨ ɬɨɤɚ ɜɵɤɥɸчɚɬɟɥɟɣ ɧɚ ɬɟɦ-

ɩɟɪɚɬɭɪɭ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ, ɨɬɥɢчɚɸɳɟɣɫɹ ɨɬ 40°ɋ, ɩɨ ɪɢɫ. 2.116.  

ȼɵɤɥɸчɚɬɟɥɢ ɢɡɝɨɬɚɜɥɢɜɚɸɬɫɹ ɫɨ ɫɥɟɞɭɸɳɢɦɢ ɞɨɩɨɥɧɢɬɟɥɶɧɵɦɢ 

ɫɛɨɪɨчɧɵɦɢ ɟɞɢɧɢɰɚɦɢ: • ɫ ɧɟɡɚɜɢɫɢɦɵɦ ɪɚɫɰɟɩɢɬɟɥɟɦ; • ɫ ɧɭɥɟɜɵɦ ɢɥɢ ɦɢɧɢɦɚɥɶɧɵɦ ɪɚɫɰɟɩɢɬɟɥɟɦ ɧɚɩɪɹɠɟɧɢɹ ɞɥɹ ɜɵ-

ɤɥɸ
 

чɚɬɟɥɟɣ ɫ ɦɚɤɫɢɦɚɥɶɧɵɦɢ ɪɚɫɰɟɩɢɬɟɥɹɦɢ ɬɨɤɚ; 
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; 2 – вреɦɹɬɨɤɨваɹ ɯараɤɬерɢɫɬɢɤа ɫ 
ɤɬрɨɦаɝɧɢɬɧɨɝɨ ɦаɤɫɢɦаɥɶɧɨɝɨ раɫце-

Ɋɢɫ. 2.115. Вреɦɹɬɨɤɨвые ɯараɤɬерɢɫɬɢɤɢ ВА51 39, ВА52 39: 1 – вреɦɹɬɨɤɨ-
ваɹ ɯараɤɬерɢɫɬɢɤа ɫ ɯɨɥɨɞɧɨɝɨ ɫɨɫɬɨɹɧɢɹ
ɧаɝреɬɨɝɨ ɫɨɫɬɨɹɧɢɹ; 3 – ɡɨɧа раɛɨɬы ɷɥе
ɩɢɬеɥɹ ɬɨɤа ɩрɢ ɩɨɫɬɨɹɧɧɨɦ ɬɨɤе; 4 – ɡɨɧа раɛɨɬы ɷɥеɤɬрɨɦаɝɧɢɬɧɨɝɨ ɦаɤɫɢ-
ɦаɥɶɧɨɝɨ раɫцеɩɢɬеɥɹ ɬɨɤа ɩрɢ ɩереɦеɧɧɨɦ ɬɨɤе 
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Ɋɢɫ. 2.116. Завɢɫɢɦɨɫɬɶ ɧɨɦɢɧаɥɶɧɨɝɨ ɬɨɤа выɤɥɸɱаɬеɥɹ (раɫцеɩɢɬеɥɹ), вы-

раɠеɧɧɨɝɨ в ɤраɬɧɨɫɬɹɯ ɤ ɧɨɦɢɧаɥɶɧɨɦɭ ɬɨɤɭ ɩрɢ 40°С, ɨɬ ɬеɦɩераɬɭры 

ɨɤрɭɠаɸщей ɫреɞы 

• ɫ ɪɭчɧɵɦ ɩɪɢɜɨɞɨɦ; • ɫ ɪɭчɧɵɦ ɞɢɫɬɚɧɰɢɨɧɧɵɦ ɩɪɢɜɨɞɨɦ ɞɥɹ ɨɩɟɪɢɪɨɜɚɧɢɹ чɟɪɟɡ 
ɞɜɟɪɶ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ; • ɫ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɵɦ ɩɪɢɜɨɞɨɦ; • ɫɨ ɫɜɨɛɨɞɧɵɦɢ ɤɨɧɬɚɤɬɚɦɢ; • ɫɨ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɦɢ ɤɨɧɬɚɤɬɚɦɢ ɫɢɝɧɚɥɢɡɚɰɢɢ ɚɜɬɨɦɚɬɢчɟɫɤɨɝɨ 
ɨɬɤɥɸчɟɧɢɹ; • ɫ ɭɫɬɪɨɣɫɬɜɨɦ ɞɥɹ ɡɚɩɢɪɚɧɢɹ ɪɭчɧɨɝɨ ɢɥɢ ɪɭчɧɨɝɨ ɞɢɫɬɚɧɰɢɨɧ-

ɧɨɝɨ ɩɪɢɜɨɞɚ ɜ ɩɨɥɨɠɟɧɢɢ «ɨɬɤɥɸчɟɧɨ». 

ɋɨчɟɬɚɧɢɹ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɫɛɨɪɨчɧɵɯ ɟɞɢɧɢɰ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢ-

ɰɟ 2.58. 

Неɡаɜиɫиɦɵɣ раɫцеɩиɬеɥɶ ɪɚɫɫчɢɬɚɧ ɞɥɹ ɪɚɛɨɬɵ ɩɪɢ ɧɨɦɢɧɚɥɶɧɵɯ 
ɧɚɩɪɹɠɟɧɢɹɯ 110, 127, 220, 240, 380, 400, 415, 550, 660 ȼ ɩɟɪɟɦɟɧɧɨɝɨ 
ɬɨɤɚ чɚɫɬɨɬɵ 50 Ƚɰ ɢ 24, 110, 220 ȼ ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ. Ⱦɨɩɭɫɬɢɦɵɟ ɤɨɥɟ-
ɛɚɧɢɹ ɪɚɛɨчɟɝɨ ɧɚɩɪɹɠɟɧɢɹ ɨɬ 0,7 ɞɨ 1,2 ɧɨɦɢɧɚɥɶɧɨɝɨ. ɇɨɦɢɧɚɥɶɧɵɣ 

ɪɟɠɢɦ ɪɚɛɨɬɵ – ɤɪɚɬɤɨɜɪɟɦɟɧɧɵɣ. ɉɨɥɧɨɟ ɜɪɟɦɹ ɨɬɤɥɸчɟɧɢɹ ɰɟɩɢ ɜɵ-

ɤɥɸчɚɬɟɥɟɦ ɩɪɢ ɧɨɦɢɧɚɥɶɧɨɦ ɬɨɤɟ ɫ ɦɨɦɟɧɬɚ ɩɨɞɚчɢ ɧɨɦɢɧɚɥɶɧɨɝɨ ɧɚ-
ɩɪɹɠɟɧɢɹ ɧɚ ɜɵɜɨɞɵ ɤɚɬɭɲɤɢ ɧɟɡɚɜɢɫɢɦɨɝɨ ɪɚɫɰɟɩɢɬɟɥɹ ɧɟ ɛɨɥɟɟ 0,04 ɫ. 
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Нɭɥеɜɨɣ и ɦиɧиɦаɥɶɧɵɣ раɫцеɩиɬеɥи ɪɚɛɨɬɚɸɬ ɜ ɩɪɨɞɨɥɠɢɬɟɥɶ-
ɧɨɦ ɪɟɠɢɦɟ ɩɪɢ ɧɨɦɢɧɚɥɶɧɨɦ ɧɚɩɪɹɠɟɧɢɢ 127, 220, 240, 380, 400, 415, 

550, 660 ȼ ɨɞɧɨɮɚɡɧɨɝɨ ɩɟɪɟɦɟɧɧɨɝɨ ɬɨɤɚ чɚɫɬɨɬɵ 50 Ƚɰ ɢ 110, 220 ȼ 

ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ. 
ɇɭɥɟɜɨɣ ɪɚɫɰɟɩɢɬɟɥɶ ɧɚɩɪɹɠɟɧɢɹ: • ɨɛɟɫɩɟчɢɜɚɟɬ ɨɬɤɥɸчɟɧɢɟ ɜɤɥɸчɟɧɧɨɝɨ ɚɜɬɨɦɚɬɚ ɛɟɡ ɜɵɞɟɪɠɤɢ 

ɜɪɟɦɟɧɢ ɩɪɢ ɧɚɩɪɹɠɟɧɢɢ ɧɚ ɜɵɜɨɞɚɯ ɟɝɨ ɤɚɬɭɲɤɢ (0,35–0,10)⋅Uɧɨɦ;  • ɧɟ ɩɪɨɢɡɜɨɞɢɬ ɨɬɤɥɸчɟɧɢɟ ɜɤɥɸчɟɧɧɨɝɨ ɚɩɩɚɪɚɬɚ ɩɪɢ ɧɚɩɪɹɠɟ-
ɧɢɢ ɧɚ ɜɵɜɨɞɚɯ ɟɝɨ ɤɚɬɭɲɤɢ 0,55⋅Uɧɨɦ ɢ ɜɵɲɟ; • ɧɟ ɩɪɟɩɹɬɫɬɜɭɟɬ ɜɤɥɸчɟɧɢɸ ɜɵɤɥɸчɚɬɟɥɹ ɩɪɢ ɧɚɩɪɹɠɟɧɢɢ ɧɚ 
ɜɵɜɨɞɚɯ ɟɝɨ ɤɚɬɭɲɤɢ 0,85⋅Uɧɨɦ ɢ ɜɵɲɟ. 

Ɇɢɧɢɦɚɥɶɧɵɣ ɪɚɫɰɟɩɢɬɟɥɶ ɧɚɩɪɹɠɟɧɢɹ: • ɨɛɟɫɩɟчɢɜɚɟɬ ɨɬɤɥɸчɟɧɢɟ ɜɤɥɸчɟɧɧɨɝɨ ɚɜɬɨɦɚɬɚ ɛɟɡ ɜɵɞɟɪɠɤɢ 

ɜɪɟɦɟɧɢ ɩɪɢ ɧɚɩɪɹɠɟɧɢɢ ɧɚ ɜɵɜɨɞɚɯ ɟɝɨ ɤɚɬɭɲɤɢ (0,70–0,35)⋅Uɧɨɦ; • ɧɟ ɩɪɨɢɡɜɨɞɢɬ ɨɬɤɥɸчɟɧɢɟ ɜɤɥɸчɟɧɧɨɝɨ ɚɩɩɚɪɚɬɚ ɩɪɢ ɧɚɩɪɹɠɟ-
ɧɢɢ ɧɚ ɜɵɜɨɞɚɯ ɟɝɨ ɤɚɬɭɲɤɢ U ≥ 0,7⋅Uɧɨɦ; • ɧɟ ɩɪɟɩɹɬɫɬɜɭɟɬ ɜɤɥɸчɟɧɢɸ ɜɵɤɥɸчɚɬɟɥɹ ɩɪɢ ɧɚɩɪɹɠɟɧɢɢ ɧɚ 

ɪɨчɧɵɦɢ ɟɞɢɧɢɰɚɦɢ ɩɪɢɜɟɞɟɧɵ ɧɚ ɪɢɫ. 2.117 ɢ 2.118. 

ɜɵɜɨɞɚɯ ɟɝɨ ɤɚɬɭɲɤɢ U ≥ 0,85⋅Uɧɨɦ. 

ɉɪɢɧɰɢɩɢɚɥɶɧɵɟ ɷɥɟɤɬɪɢчɟɫɤɢɟ ɜɵɤɥɸчɚɬɟɥɟɣ ȼА51 39 ɛɟɡ ɢ ɫ ɞɨ-
ɩɨɥɧɢɬɟɥɶɧɵɦɢ ɫɛɨ

3 51
а

2 4 6

I > I > I >

 

Ɋɢɫ. 2.117. Сɯеɦа ɷɥеɤɬрɢɱеɫɤаɹ ɩрɢɧцɢɩɢаɥɶɧаɹ выɤɥɸɱаɬеɥɹ ВА51 39 ɛеɡ 
ɞɨɩɨɥɧɢɬеɥɶɧыɯ ɫɛɨрɨɱɧыɯ еɞɢɧɢц (ɩереɦыɱɤа а ɭɫɬаɧавɥɢваеɬɫɹ в ɷɤɫ-

ɩɥɭаɬацɢɢ ɩрɢ ɧаɩрɹɠеɧɢɢ 440 В ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤа) 
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Ɋɢɫ. 2.118. Сɯеɦа ɷɥеɤɬрɢɱеɫɤаɹ ɩрɢɧцɢɩɢаɥɶɧаɹ выɤɥɸɱаɬеɥɹ ВА51 39 ɫ ɞɨ-
ɩɨɥɧɢɬеɥɶɧыɦɢ ɫɛɨрɨɱɧыɦɢ еɞɢɧɢцаɦɢ: SВ1 – выɤɥɸɱаɬеɥɶ ɤɧɨɩɨɱɧый ɷɥеɤ-
ɬрɨɦаɝɧɢɬɧɨɝɨ ɩрɢвɨɞа; SВ2 – выɤɥɸɱаɬеɥɶ ɤɧɨɩɨɱɧый ɧеɡавɢɫɢɦɨɝɨ раɫцеɩɢɬе-
ɥɹ; YА – ɩрɢвɨɞ ɷɥеɤɬрɨɦаɝɧɢɬɧый; S1 – ɤɨɧɬаɤɬы вɫɩɨɦɨɝаɬеɥɶɧые; S2 – ɤɨɧ-
ɬаɤɬы ɫвɨɛɨɞɧые; К – раɫцеɩɢɬеɥɶ ɧеɡавɢɫɢɦый; КV – раɫцеɩɢɬеɥɶ ɧɭɥевɨɝɨ ɢɥɢ 
ɦɢɧɢɦаɥɶɧɨɝɨ ɧаɩрɹɠеɧɢɹ; U1 – ɧаɩрɹɠеɧɢе ɩɢɬаɧɢɹ ɧеɡавɢɫɢɦɨɝɨ раɫцеɩɢɬеɥɹ; 
U2 – ɧаɩрɹɠеɧɢе ɩɢɬаɧɢɹ ɷɥеɤɬрɨɦаɝɧɢɬɧɨɝɨ ɩрɢвɨɞа; U3 – ɧаɩрɹɠеɧɢе ɩɢɬаɧɢɹ 
ɧɭɥевɨɝɨ ɢɥɢ ɦɢɧɢɦаɥɶɧɨɝɨ раɫцеɩɢɬеɥɹ ɧаɩрɹɠеɧɢɹ 

Авɬɨɦаɬɢɱеɫɤɢе выɤɥɸɱаɬеɥɢ ВА57 (ɩɪɨɢɡɜɨɞɢɬɟɥɶ ɈАɈ «Ⱦɢɜɧɨ-
ɝɨɪɫɤɢɣ ɡɚɜɨɞ ɧɢɡɤɨɜɨɥɶɬɧɵɯ ɚɜɬɨɦɚɬɨɜ») ɢɦɟɸɬ ɞɜɭɯ- ɢ ɬɪɟɯɩɨɥɸɫɧɨɟ 
ɢɫɩɨɥɧɟɧɢɟ ɜ ɨɞɧɨɦ ɝɚɛɚɪɢɬɟ, ɪɚɫɫчɢɬɚɧɵ ɞɥɹ ɷɤɫɩɥɭɚɬɚɰɢɢ ɜ ɷɥɟɤɬɪɨ-
ɭɫɬɚɧɨɜɤɚɯ ɫ ɧɨɦɢɧɚɥɶɧɵɦ ɪɚɛɨчɢɦ ɧɚɩɪɹɠɟɧɢɟɦ ɞɨ 380/660 ȼ ɩɟɪɟ-
ɦɟɧɧɨɝɨ ɬɨɤɚ чɚɫɬɨɬɵ 50/60 Ƚɰ ɢ ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ ɞɨ 220/440 ȼ. Иɦɟɸɬ 
ɢɫɩɨɥɧɟɧɢɹ: • ɫ ɬɟɩɥɨɜɵɦɢ ɢ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɵɦɢ ɦɚɤɫɢɦɚɥɶɧɵɦɢ ɪɚɫɰɟɩɢɬɟ-
ɥɹɦɢ ɬɨɤɚ ɞɥɹ ɡɚɳɢɬɵ ɜ ɡɨɧɟ ɬɨɤɨɜ ɩɟɪɟɝɪɭɡɤɢ ɢ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ; • ɬɨɥɶɤɨ ɫ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɵɦɢ ɦɚɤɫɢɦɚɥɶɧɵɦɢ ɪɚɫɰɟɩɢɬɟɥɹɦɢ ɬɨ-
ɤɚ ɞɥɹ ɡɚɳɢɬɵ ɜ ɡɨɧɟ ɬɨɤɨɜ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ; • ɫ ɷɥɟɤɬɪɨɧɧɵɦɢ ɪɚɫɰɟɩɢɬɟɥɹɦɢ ɞɥɹ ɡɚɳɢɬɵ ɜ ɡɨɧɟ ɬɨɤɨɜ ɩɟɪɟ-
ɝɪɭɡɤɢ ɢ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ ɫ ɪɟɝɭɥɢɪɭɟɦɵɦɢ ɜɵɞɟɪɠɤɚɦɢ ɜɪɟɦɟɧɢ 

(ɩɨɞɪɨɛɧɚɹ ɢɧɮɨɪɦɚɰɢɹ ɜ ɪɚɡɞɟɥɟ 2.1). 
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Кɚɬɟɝɨɪɢɹ ɩɪɢɦɟɧɟɧɢɹ ɜɵɤɥɸчɚɬɟɥɟɣ ɩɨ ȽɈɋɌ Ɋ 50030.2  –  А, ɚ 
ɞɥɹ ɜɵɤɥɸчɚɬɟɥɟɣ ȼА57−35−35 ɢ ȼА57−39−35  −  ȼ. 

ɇɢɠɟ ɩɪɢɜɨɞɢɬɫɹ ɪɚɫɲɢɮɪɨɜɤɚ ɭɫɥɨɜɧɨɝɨ ɨɛɨɡɧɚчɟɧɢɹ ɜɵɤɥɸчɚ-
ɬɟɥɟɣ ɫɟɪɢɢ ȼА57 ɫ ɞɨɩɨɥɧɢɬɟɥɶɧɵɦɢ ɫɛɨɪɨчɧɵɦɢ ɟɞɢɧɢɰɚɦɢ ɢ ɦɟɯɚ-
ɧɢɡɦɚɦɢ: 

ВА57 Х ХХ−ХХ ХХ ХХ−ХХ ХХ 
ɍɫɥɨɜɧɨɟ ɨɛɨɡɧɚчɟɧɢɟ ɫɟɪɢɢ ɚɜɬɨɦɚɬɢчɟɫɤɢɯ 
ɜɵɤɥɸчɚɬɟɥɟɣ – ȼА57 

  

ȼА57 Х ХХ−ХХ ХХ ХХ−ХХ ХХ 
ɍɫɥɨɜɧɨɟ ɨɛɨɡɧɚчɟɧɢɟ ɦɨɞɢɮɢɤɚɰɢɢ ɜɵɤɥɸчɚ-
ɬɟɥɟɣ 

  

 
ɧɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ, 

ȼ 

ɭɫɥɨɜɧɨɟ ɨɛɨɡɧɚчɟ-
ɧɢɟ 

 ɞɨ ∼380 Ɏ 

 ɞɨ ∼660 ⎯ 
  

ȼА57 Х ХХ−ХХ ХХ ХХ−ХХ ХХ 
ɍɫɥɨɜɧɨɟ ɨɛɨɡɧɚчɟɧɢɟ ɧɨɦɢɧɚɥɶɧɨɝɨ ɬɨɤɚ ɜɵ-

ɤɥɸчɚɬɟɥɟɣ 
  

 ɧɨɦɢɧɚɥɶɧɵɣ ɬɨɤ, А 
ɭɫɥɨɜɧɨɟ ɨɛɨɡɧɚчɟ-

ɧɢɟ 
 100 31 

 250 35 

 630 39 
   

ȼА57 Х ХХ−ХХ ХХ ХХ−ХХ ХХ 
ɍɫɥɨɜɧɨɟ ɨɛɨɡɧɚчɟɧɢɟ ɩɨ ɤɨɥɢчɟɫɬɜɭ ɩɨɥɸɫɨɜ 
ɢ ɧɚɥɢчɢɸ ɪɚɫɰɟɩɢɬɟɥɟɣ: 

 

ɊɌ – ɪɚɫɰɟɩɢɬɟɥɶ ɬɨɤɨɜ ɩɟɪɟɝɪɭɡɤɢ (ɬɟɩɥɨɜɨɣ); 

ɊЭ – ɪɚɫɰɟɩɢɬɟɥɶ ɬɨɤɨɜ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ 
(ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɵɣ); 

ЭɊ – ɷɥɟɤɬɪɨɧɧɵɣ ɪɚɫɰɟɩɢɬɟɥɶ. 
   

ɧɚɥɢчɢɟ ɢɫɩɨɥɧɟɧɢɹ ɭ ɜɵɤɥɸчɚɬɟɥɹ 

ɤɨɥɢчɟ-
ɫɬɜɨ ɩɨ-
ɥɸɫɨɜ 

ɤɨ
ɥɢ
чɟ
ɫɬ
ɜɨ

 ɩ
ɨ-

ɥɸ
ɫɨ
ɜ 
ɫ 
ɪɚ
ɫɰ
ɟ-

ɩɢ
ɬɟ
ɥɹ
ɦɢ

 

ɊɌ ɊЭ ЭɊ 
ɭɫɥɨɜɧɨɟ 
ɨɛɨɡɧɚчɟɧɢɟ 
ɢɫɩɨɥɧɟɧɢɹ 

ȼ
А

5
7
−31

 

ȼ
А

5
7
Ɏ

3
5
 

ȼ
А

5
7
−35

 

ȼ
А

5
7
−35

−35
 

ȼ
А

5
7
−39

 

ȼ
А

5
7
−39

−35
 

− • − 33 • • • − • − • • − 34 • • • − • − 3 3 − − • 35 − − − • − • − • − 83 • • • − • − 
2* 2 • • − 84 • • • − • − − • − 63 − − • − • − 
3** 2 • • − 64 − − • − • − 

* − ȼɵɤɥɸчɚɬɟɥɢ ɞɜɭɯɩɨɥɸɫɧɨɝɨ ɢɫɩɨɥɧɟɧɢɹ: ɩɟɪɟɦɟɧɧɨɝɨ ɬɨɤɚ чɚɫɬɨɣ 50 Ƚɰ ɞɨ 
660 ȼ ɢɥɢ ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ ɞɨ 220 ȼ. 

** − ȼɵɤɥɸчɚɬɟɥɢ ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ ɞɨ 440 ȼ. 
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ȼА57 Х ХХ−ХХ ХХ ХХ−ХХ ХХ ɍɫɥɨɜɧɨɟ ɨɛɨɡɧɚчɟɧɢɟ ɫɨчɟɬɚɧɢɹ ɞɨɩɨɥɧɢɬɟɥɶ-
ɧɵɯ ɫɛɨɪɨчɧɵɯ ɟɞɢɧɢɰ 

 

ɤɨɥɢчɟɫɬɜɨ 
ɫɜɨɛɨɞɧɵɯ 
ɤɨɧɬɚɤɬɨɜ 

ɧɚɥɢчɢɟ ɢɫɩɨɥɧɟɧɢɹ ɭ ɜɵɤɥɸчɚɬɟɥɹ 

ɛɟɡ 
ɩɪɢɜɨ-
ɞɚ1) 

ɫ ɩɪɢ-

ɜɨɞɨɦ 

ɧɟ
ɡɚ
ɜɢ
ɫɢ
ɦɵ
ɣ 
ɪɚ
ɫɰ
ɟɩ
ɢ-

ɬɟ
ɥɶ

 

ɧɭ
ɥɟ
ɜɨ
ɣ 
ɪɚ
ɫɰ
ɟɩ
ɢɬ
ɟɥ
ɶ 

ɧɚ
ɩɪ
ɹɠ
ɟɧ
ɢɹ

 

ɦɢ
ɧɢ
ɦɚ
ɥɶ
ɧɵ
ɣ 
ɪɚ
ɫɰ
ɟɩ
ɢ-

ɬɟ
ɥɶ

 ɧ
ɚɩ
ɪɹ
ɠ
ɟɧ
ɢɹ

 

ɜɫ
ɩɨ
ɦɨ
ɝɚ
ɬɟ
ɥɶ
ɧɵ
ɣ 
ɤɨ
ɧ-

ɬɚ
ɤɬ

 ɫɢ
ɝɧ
ɚɥ
ɢɡ
ɚɰ
ɢɢ

 

ɭɫ
ɥɨ
ɜɧ
ɨɟ

 ɨ
ɛɨ
ɡɧ
ɚч
ɟɧ
ɢɟ

 

ɢɫ
ɩɨ
ɥɧ
ɟɧ
ɢɹ

 

ȼ
А

5
7

−31
 

ȼ
А

5
7
Ɏ

3
5

 

ȼ
А

5
7

−35
 

ȼ
А

5
7

−35
−35

2
)  

ȼ
А

5
7

−39
 

ȼ
А

5
7

−39
−35

2
)  

⎯ ⎯ ⎯ ⎯ ⎯ ⎯ 00 • • • • • • 

2ɪ+2ɡ 1ɪ+2ɡ ⎯ ⎯ ⎯ ⎯ 11 • • • • • • 

⎯ ⎯ • ⎯ ⎯ ⎯ 12 • • • ⎯ • ⎯ 

⎯ ⎯ ⎯ ⎯ • ⎯ 13 ⎯ • • ⎯ • ⎯ 

⎯ ⎯ ⎯ • ⎯ ⎯ 15 ⎯ • • ⎯ • ⎯ 

2ɪ+1ɡ 1ɪ+1ɡ • ⎯ ⎯ ⎯ 18 • • • ⎯ • ⎯ 

2ɪ+2ɡ 1ɪ+2ɡ ⎯ ⎯ • ⎯ 23 ⎯ • • ⎯ • ⎯ 

2ɪ+2ɡ 1ɪ+2ɡ ⎯ • ⎯ ⎯ 25 ⎯ • • ⎯ • ⎯ 

⎯ ⎯ ⎯ ⎯ ⎯ • 45 ⎯ • • • • • 

2ɪ+2ɡ 1ɪ+2ɡ ⎯ ⎯ ⎯ • 46 ⎯ • • • • • 

2ɪ+1ɡ 1ɪ+1ɡ • ⎯ ⎯ • 47 ⎯ • • ⎯ • ⎯ 

⎯ ⎯ ⎯ • ⎯ • 49 ⎯ • • ⎯ • ⎯ 

⎯ ⎯ ⎯ ⎯ • • 52 ⎯ • • ⎯ • ⎯ 

2ɪ+2ɡ 1ɪ+2ɡ ⎯ • ⎯ • 54 ⎯ • • ⎯ • ⎯ 

2ɪ+2ɡ 1ɪ+2ɡ ⎯ ⎯ • • 56 ⎯ • • ⎯ • ⎯ 

⎯ ⎯ • ⎯ ⎯ • 62 ⎯ • • ⎯ • ⎯ 

1)
 − ɇɚɥɢчɢɟ ɩɪɢɜɨɞɚ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɨɝɨ ɭ ɜɵɤɥɸчɚɬɟɥɹ ɭɤɚɡɚɧɨ ɜ ɫɥɟɞɭɸɳɟɣ ɬɚɛɥ. 

2)
 − ȼ ɦɨɞɢɮɢɤɚɰɢɹɯ ȼА57−35−35 ɢ ȼА57−39−35 ɪɚɫɰɟɩɢɬɟɥɶ ɧɟɡɚɜɢɫɢɦɵɣ (Ɋɇ) 

ɜɫɬɪɨɟɧ ɜ ɜɵɤɥɸчɚɬɟɥɶ. 

ȼА57 Х ХХ−ХХ ХХ ХХ−ХХ ХХ ɍɫɥɨɜɧɨɟ ɨɛɨɡɧɚчɟɧɢɟ ɜɢɞɚ ɩɪɢɜɨɞɚ ɢ ɞɨɩɨɥ-
ɧɢɬɟɥɶɧɵɯ ɦɟɯɚɧɢɡɦɨɜ 

 

ɫɬɚɰɢɨɧɚɪɧɨɟ ɢɫɩɨɥɧɟɧɢɟ ɜɵɞɜɢɠɧɨɟ 
ɢɫɩɨɥɧɟɧɢɟ ɧɚɥɢчɢɟ ɢɫɩɨɥɧɟɧɢɹ ɭ ɜɵɤɥɸчɚɬɟɥɹ 
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• ⎯ ⎯ ⎯ ⎯ ⎯ 10 • • • • • • 

⎯ • ⎯ ⎯ ⎯ ⎯ 30 ⎯ • • ⎯ • • 

⎯ ⎯ • ⎯ ⎯ ⎯ 15 ⎯ • • • • • 

• ⎯ ⎯ • ⎯ ⎯ 16 ⎯ • • ⎯ • • 

⎯ ⎯ ⎯ ⎯ • ⎯ 50 ⎯ ⎯ • ⎯ • • 

⎯ ⎯ ⎯ ⎯ ⎯ • 70 ⎯ ⎯ • ⎯ • • 
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ȼА57 Х ХХ−ХХ ХХ ХХ−ХХ ХХ ɍɫɥɨɜɧɨɟ ɨɛɨɡɧɚчɟɧɢɟ ɫɬɟɩɟɧɢ ɡɚɳɢɬɵ ɜɵɤɥɸ-

чɚɬɟɥɹ – 20 (IɊ20; ɫɬɟɩɟɧɶ ɡɚɳɢɬɵ ɡɚɠɢɦɨɜ –

IɊ00) 
 

ȼА57 Х ХХ−ХХ ХХ ХХ−ХХ ХХ Ɉɛɨɡɧɚчɟɧɢɟ ɤɥɢɦɚɬɢчɟɫɤɨɝɨ ɢɫɩɨɥɧɟɧɢɹ ɢ ɤɚ-
ɬɟɝɨɪɢɢ ɪɚɡɦɟɳɟɧɢɹ: ɍХɅ3; Ɍ3 

Сɜɨɛɨɞɧɵе ɤɨɧɬаɤɬɵ, ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɤɨɬɨɪɵɯ ɞɚɧɵ ɜ ɬɚɛɥɢ-

ɰɟ 2.59, ɢɫɩɨɥɶɡɭɸɬɫɹ ɜ ɫɢɫɬɟɦɚɯ ɚɜɬɨɦɚɬɢɤɢ ɞɥɹ ɫɢɝɧɚɥɢɡɚɰɢɢ ɨ ɩɨɥɨ-
ɠɟɧɢɢ ɫɢɥɨɜɵɯ ɤɨɧɬɚɤɬɨɜ ɜɵɤɥɸчɚɬɟɥɹ, ɚ ɜɫɩɨɦɨɝаɬеɥɶɧɵе ɤɨɧɬаɤ-
ɬɵ ɫиɝɧаɥиɡации аɜɬɨɦаɬичеɫɤɨɝɨ ɨɬɤɥɸчеɧия (ɬɚɛɥ. 2.59) ɩɪɟɞɧɚ-
ɡɧɚчɟɧɵ ɞɥɹ ɫɢɝɧɚɥɢɡɚɰɢɢ ɚɜɚɪɢɣɧɨɝɨ ɫɪɚɛɚɬɵɜɚɧɢɹ ɚɩɩɚɪɚɬɚ. 

Ɍɚɛɥɢɰɚ 2.59 

Хɚɪɚɤɬɟɪɢɫɬɢɤɢ ɤɨɧɬɚɤɬɨɜ 
ɇɨɦɢɧɚɥɶɧɨɟ ɡɧɚчɟɧɢɟ ɪɚɛɨчɟɝɨ 
ɬɨɤɚ, А, ɩɪɢ ɪɚɛɨчɢɯ ɧɚɩɪɹɠɟɧɢɹɯ

Кɚɬɟɝɨɪɢɹ 
ɩɪɢɦɟɧɟ-
ɧɢɹ 

ɍɫɥɨɜɧɵɣ 

ɬɟɩɥɨɜɨɣ 

ɬɨɤ, А 220 ȼ 380 ȼ 660 ȼ 

Кɨɷɮɮɢɰɢ-

ɟɧɬ ɦɨɳ-

ɧɨɫɬɢ, cosϕ 

ɉɨɫɬɨɹɧ-

ɧɚɹ ɜɪɟɦɟ-
ɧɢ ɰɟɩɢ, ɦɫ

ɋɜɨɛɨɞɧɵɟ ɤɨɧɬɚɤɬɵ 

Аɋ−15 1,5 1,0 0,5 0,7 ⎯ 

Dɋ−13 
4 

3,0 ⎯ ⎯ ⎯ 15 

ȼɫɩɨɦɨɝɚɬɟɥɶɧɵɟ ɤɨɧɬɚɤɬɵ ɫɢɝɧɚɥɢɡɚɰɢɢ 

⎯ 2 2 2 ⎯ 0,5 ⎯ 

 

Неɡаɜиɫиɦɵɣ раɫцеɩиɬеɥɶ ɨɬɤɥɸчɚɟɬ ɜɵɤɥɸчɚɬɟɥɶ ɩɪɢ ɩɨɞɚчɟ ɧɚ 
ɤɚɬɭɲɤɭ ɷɥɟɤɬɪɨɦɚɝɧɢɬɚ ɧɚɩɪɹɠɟɧɢɹ ɨɬ ɜɧɟɲɧɟɝɨ ɢɫɬɨчɧɢɤɚ 
(ɬɚɛɥ. 2.60). əɜɥɹɟɬɫɹ ɭɫɬɪɨɣɫɬɜɨɦ ɤɪɚɬɤɨɜɪɟɦɟɧɧɨɝɨ ɞɟɣɫɬɜɢɹ, ɞɥɹ ɢɫ-
ɤɥɸчɟɧɢɹ ɟɝɨ ɩɨɜɪɟɠɞɟɧɢɹ ɢɫɩɨɥɶɡɭɟɬɫɹ ɜ ɤɨɦɛɢɧɚɰɢɢ ɫ ɛɥɨɤ-
ɤɨɧɬɚɤɬɨɦ, ɤɨɬɨɪɵɣ ɫɧɢɦɚɟɬ ɧɚɩɪɹɠɟɧɢɟ ɫ ɤɚɬɭɲɤɢ Ɋɇ ɩɨɫɥɟ ɫɪɚɛɚɬɵ-

ɜɚɧɢɹ ɚɩɩɚɪɚɬɚ. ɇɟɡɚɜɢɫɢɦɵɣ ɪɚɫɰɟɩɢɬɟɥɶ, ɜɫɬɪɨɟɧɧɵɣ ɜ ɚɜɬɨɦɚɬɵ 

ȼА57−35−35 ɢ ȼА57−39−35, ɨɛɟɫɩɟчɢɜɚɟɬ ɞɢɫɬɚɧɰɢɨɧɧɨɟ ɨɬɤɥɸчɟɧɢɟ 
ɜɵɤɥɸчɚɬɟɥɹ чɟɪɟɡ ɤɥɟɦɦɵ ɷɥɟɤɬɪɨɧɧɨɝɨ ɪɚɫɰɟɩɢɬɟɥɹ. Еɝɨ ɧɨɦɢɧɚɥɶ-
ɧɨɟ ɧɚɩɪɹɠɟɧɢɟ 12 ɢ 24 ȼ ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ, 220 ȼ ɩɟɪɟɦɟɧɧɨɝɨ ɬɨɤɚ 
чɚɫɬɨɬɨɣ 50/60 Ƚɰ. 

Ɍɚɛɥɢɰɚ 2.60 

Хɚɪɚɤɬɟɪɢɫɬɢɤɢ ɧɟɡɚɜɢɫɢɦɨɝɨ, ɧɭɥɟɜɨɝɨ ɢ ɦɢɧɢɦɚɥɶɧɨɝɨ ɪɚɫɰɟɩɢɬɟɥɟɣ 

ɇɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɰɟɩɢ ɭɩɪɚɜɥɟɧɢɹ, ȼ 

Ɋɨɞ ɬɨɤɚ 
ɧɟɡɚɜɢɫɢɦɵɣ ɪɚɫɰɟɩɢɬɟɥɶ ɧɭɥɟɜɨɣ ɢ ɦɢɧɢɦɚɥɶɧɵɣ ɪɚɫ-

ɰɟɩɢɬɟɥɢ 

ɉɟɪɟɦɟɧɧɵɣ ɬɨɤ чɚɫ-
ɬɨɬɨɣ 50/60 Ƚɰ 

110; 127; 220; 230; 240; 380; 

400*; 415*; 440*; 550*; 660* 

24; 110; 127; 220; 230; 240; 

380; 400; 415; 440; 550; 660 

ɉɨɫɬɨɹɧɧɵɣ ɬɨɤ 24*; 110; 220 110; 220 

* − ɤɪɨɦɟ Ɋɇ ɜɵɤɥɸчɚɬɟɥɟɣ ȼА57−31 
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Нɭɥеɜɨɣ и ɦиɧиɦаɥɶɧɵɣ раɫцеɩиɬеɥи ɧɚɩɪɹɠɟɧɢɹ ɨɬɤɥɸчɚɸɬ 
ɚɜɬɨɦɚɬɢчɟɫɤɢɣ ɜɵɤɥɸчɚɬɟɥɶ ɩɪɢ ɧɟɞɨɩɭɫɬɢɦɨɦ ɫɧɢɠɟɧɢɢ ɧɚɩɪɹɠɟɧɢɹ. 
Ɋɚɫɰɟɩɢɬɟɥɶ ɦɢɧɢɦɚɥɶɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɷɥɟɤɬɪɨ-
ɦɚɝɧɢɬ, ɩɨɫɬɨɹɧɧɨ ɭɞɟɪɠɢɜɚɟɦɵɣ ɜ ɩɪɢɬɹɧɭɬɨɦ ɫɨɫɬɨɹɧɢɢ ɩɪɢ ɧɚɩɪɹ-
ɠɟɧɢɢ ɜ ɫɟɬɢ ɫɜɵɲɟ 0,7⋅Uɧɨɦ. ɉɨɧɢɠɟɧɢɟ ɧɚɩɪɹɠɟɧɢɹ ɜ ɫɟɬɢ ɧɢɠɟ ɷɬɨɝɨ 
ɭɪɨɜɧɹ ɩɪɢɜɨɞɢɬ ɤ ɫɪɚɛɚɬɵɜɚɧɢɸ ɦɢɧɢɦɚɥɶɧɨɝɨ ɪɚɫɰɟɩɢɬɟɥɹ. Ɋɚɫɰɟɩɢ-

ɬɟɥɢ ɦɢɧɢɦɚɥɶɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ ɩɪɢɦɟɧɹɸɬ ɜ ɰɟɩɹɯ ɨɬɤɥɸчɟɧɢɹ ɩɨɬɪɟ-
ɛɢɬɟɥɟɣ, ɧɟ ɞɨɩɭɫɤɚɸɳɢɯ ɪɚɛɨɬɭ ɧɚ ɩɨɧɢɠɟɧɧɨɦ ɧɚɩɪɹɠɟɧɢɢ, ɢɥɢ ɡɚ-
ɩɭɫɤ ɤɨɬɨɪɵɯ ɩɪɢ ɚɜɬɨɦɚɬɢчɟɫɤɨɦ ɜɨɫɫɬɚɧɨɜɥɟɧɢɢ ɩɢɬɚɧɢɹ ɧɟɠɟɥɚɬɟ-
ɥɟɧ. Аɧɚɥɨɝɢчɧɵɟ ɮɭɧɤɰɢɢ ɜɵɩɨɥɧɹɟɬ ɪɚɫɰɟɩɢɬɟɥɶ ɧɭɥɟɜɨɝɨ ɧɚɩɪɹɠɟ-
ɧɢɹ. ɉɨ ɭɫɬɪɨɣɫɬɜɭ ɢ ɩɪɢɧɰɢɩɭ ɞɟɣɫɬɜɢɹ ɨɧ ɩɨɞɨɛɟɧ ɪɚɫɰɟɩɢɬɟɥɸ ɦɢ-

ɧɢɦɚɥɶɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ ɢ ɨɬɥɢчɚɟɬɫɹ ɬɟɦ, чɬɨ ɫɪɚɛɚɬɵɜɚɟɬ ɩɪɢ ɧɚɩɪɹ-
ɠɟɧɢɢ ɜ ɫɟɬɢ ɦɟɧɟɟ 0,35⋅Uɧɨɦ. 

ɋɯɟɦɚ ɜɵɤɥɸчɚɬɟɥɟɣ ȼА57 ɫ ɞɨɩɨɥɧɢɬɟɥɶɧɵɦɢ ɫɛɨɪɨчɧɵɦɢ ɟɞɢ-

ɧɢɰɚɦɢ ɩɪɢɜɟɞɟɧɚ ɧɚ ɪɢɫ. 2.119. 
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Ɋɢɫ. 2.119. Сɯеɦа выɤɥɸɱаɬеɥей ВА57 ɫ ɷɥеɤɬрɨɦаɝɧɢɬɧыɦ ɩрɢвɨɞɨɦ, ɧеɡа-
вɢɫɢɦыɦ раɫцеɩɢɬеɥеɦ, вɫɩɨɦɨɝаɬеɥɶɧыɦɢ ɤɨɧɬаɤɬаɦɢ ɫɢɝɧаɥɢɡацɢɢ ав-
ɬɨɦаɬɢɱеɫɤɨɝɨ ɨɬɤɥɸɱеɧɢɹ ɢ ɫвɨɛɨɞɧыɦɢ ɤɨɧɬаɤɬаɦɢ: SB1 – выɤɥɸɱаɬеɥɶ 
ɤɧɨɩɨɱɧый ɩрɢвɨɞа ɷɥеɤɬрɨɦаɝɧɢɬɧɨɝɨ; SB2 – выɤɥɸɱаɬеɥɶ ɤɧɨɩɨɱɧый ɧеɡавɢɫɢ-
ɦɨɝɨ раɫцеɩɢɬеɥɹ; YA – ɩрɢвɨɞ ɷɥеɤɬрɨɦаɝɧɢɬɧый; S1 – ɤɨɧɬаɤɬы вɫɩɨɦɨɝаɬеɥɶ-
ɧые; S2 – ɤɨɧɬаɤɬы ɫвɨɛɨɞɧые; К1 – раɫцеɩɢɬеɥɶ ɧеɡавɢɫɢɦый; U1 – ɧаɩрɹɠеɧɢе 
ɩɢɬаɧɢɹ ɧеɡавɢɫɢɦɨɝɨ раɫцеɩɢɬеɥɹ; U2 – ɧаɩрɹɠеɧɢе ɩɢɬаɧɢɹ ɩрɢвɨɞа ɷɥеɤɬрɨ-
ɦаɝɧɢɬɧɨɝɨ 
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Аɜɬɨɦɚɬɢчɟɫɤɢɟ ɜɵɤɥɸчɚɬɟɥɢ ȼА57−31 – ɬɨɤɨɨɝɪɚɧɢчɢɜɚɸɳɢɟ 
ɚɩɩɚɪɚɬɵ ɫ ɜɵɫɨɤɨɣ ɤɨɦɦɭɬɚɰɢɨɧɧɨɣ ɫɩɨɫɨɛɧɨɫɬɶɸ. ɉɪɟɞɧɚɡɧɚчɟɧɵ 

ɞɥɹ ɪɚɛɨɬɵ ɜ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɤɚɯ ɧɚɩɪɹɠɟɧɢɟɦ ɞɨ 660 ȼ. Хɚɪɚɤɬɟɪɢɫɬɢ-

ɤɢ ɢɯ ɪɚɫɰɟɩɢɬɟɥɟɣ ɢ ɤɨɦɦɭɬɚɰɢɨɧɧɵɟ ɜɨɡɦɨɠɧɨɫɬɢ ɨɬɪɚɠɟɧɵ ɜ ɬɚɛɥɢ-

ɰɟ 2.61. Зɚɳɢɬɚ ɨɬ ɬɨɤɨɜ ɩɟɪɟɝɪɭɡɤɢ ɤ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ ɜɵɩɨɥɧɹɟɬ-
ɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɩɪɢɜɟɞɟɧɧɵɦɢ ɧɚ ɪɢɫ. 2.120 ɢ 2.121 ɜɪɟɦɹɬɨɤɨɜɵɦɢ 

ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ.  

Ɍɚɛɥɢɰɚ 2.61 

Хɚɪɚɤɬɟɪɢɫɬɢɤɢ ɪɚɫɰɟɩɢɬɟɥɟɣ ɢ ɤɨɦɦɭɬɚɰɢɨɧɧɵɟ ɜɨɡɦɨɠɧɨɫɬɢ  

ɚɜɬɨɦɚɬɢчɟɫɤɢɯ ɜɵɤɥɸчɚɬɟɥɟɣ ȼА57−31 

ɇɨɦɢɧɚɥɶɧɚɹ ɩɪɟɞɟɥɶɧɚɹ ɧɚɢɛɨɥɶɲɚɹ 
ɨɬɤɥɸчɚɸɳɚɹ ɫɩɨɫɨɛɧɨɫɬɶ (ICU), kA, 

ICS = 50% ICU 

ɍɫɬɚɜɤɢ ɩɨ ɬɨɤɭ 

ɫɪɚɛɚɬɵɜɚɧɢɹ 
ɷɥɟɤɬɪɨɦɚɝɧɢɬ-
ɧɨɝɨ ɪɚɫɰɟɩɢɬɟ-

ɥɹ*, А  

ɞɟɣɫɬɜɭɸɳɟɟ ɡɧɚчɟɧɢɟ ɬɨɤɚ ɩɪɢ 

ɩɟɪɟɦɟɧɧɨɦ ɧɚɩɪɹɠɟɧɢɢ ɢ ɤɨ-
ɷɮɮɢɰɢɟɧɬɟ ɦɨɳɧɨɫɬɢ ɰɟɩɢ 

Ɍɢ
ɩ 
ɜɵ
ɤɥ
ɸ
чɚ
ɬɟ
ɥɹ

 

ɇ
ɨɦ
ɢɧ
ɚɥ
ɶɧ
ɵ
ɣ 
ɬɨ
ɤ 
ɜɵ
ɤɥ
ɸ
чɚ
ɬɟ
ɥɹ

, 
А

 

ɇ
ɨɦ
ɢɧ
ɚɥ
ɶɧ
ɵ
ɣ 
ɬɨ
ɤ 
ɬɟ
ɩɥ
ɨɜ
ɨɝ
ɨ 
ɪɚ
ɫ-

ɰɟ
ɩɢ
ɬɟ
ɥɹ

, 
А

 

ɩɪ
ɢ 
ɩɟ
ɪɟ
ɦɟ
ɧ-

ɧɨ
ɦ 
ɬɨ
ɤɟ

 

ɩɪ
ɢ 
ɩɨ
ɫɬ
ɨɹ
ɧɧ
ɨɦ

 

ɬɨ
ɤɟ

 

380 ȼ cosϕ 660 ȼ cosϕ 

ɩɪ
ɢ 
ɩɨ
ɫɬ
ɨɹ
ɧɧ
ɨɦ

 ɧ
ɚɩ
ɪɹ
ɠ
ɟ-

ɧɢ
ɢ 

2
2
0
 ȼ

 ɢ
 ɩ
ɨɫ
ɬɨ
ɹɧ
ɧɨ
ɣ 

ɜɪ
ɟɦ
ɟɧ
ɢ 
ɰɟ
ɩɢ

 1
0
 ɦ
ɫ 

16 16 400 4 

20 20 6 
0,5 20 

25 25 25 0,25 

3 0,5 

40 

31,5 31,5 

40 40 

400 400; 

500 

50 50 

63 63 

400; 

800 

500; 

1000 

80 80 

ȼ
А

5
7
−31

 3
4
Х
Х
Х
Х

 

ȼ
А

5
7
−31

 8
4
Х
Х
Х
Х

 

100 100 

400; 

800; 

1200 

500; 

1000; 

1200 

ȼ
А

5
7
−31

 3
3
Х
Х
Х
Х

 

ȼ
А

5
7
−31

 8
3
Х
Х
Х
Х

 

100 ⎯ 

400; 

800; 

1200 

500; 

1000; 

1200 

40 0,2 6 0,3 75 

* - ɨɬɤɥɨɧɟɧɢɟ ɭɫɬɚɜɨɤ ɩɨ ɬɨɤɭ ɫɪɚɛɚɬɵɜɚɧɢɹ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɨɝɨ ɪɚɫɰɟɩɢɬɟɥɹ ±20% 
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0,01
1 3 5 10

0,1

30 50 I I/ n

1

10

100

1000

t, ɫ
1  ɡɨɧɚ ɪɚɛɨɬɵ ɦɚɤɫɢɦɚɥɶɧɨɝɨ 
ɪɚɫɰɟɩɢɬɟɥɹ ɬɨɤɚ ɩɟɪɟɝɪɭɡɤɢ;

ɭɫɬɚɜɤɚ ɦɚɤɫɢɦɚɥɶɧɨɝɨ 

ɪɚɫɰɟɩɢɬɟɥɹ ɬɨɤɚ КЗ (ɩɟɪɟɦɟɧ-
ɧɵɣ ɢ ɩɨɫɬɨɹɧɧɵɣ ɬɨɤ)

−
−Im  

1

I I = m min I I = m max

a  

0,01
1 3 5 10

0,1

30 50 I I/ n

1

10

100

1000

t, ɫ
1  ɡɨɧɚ ɪɚɛɨɬɵ ɦɚɤɫɢɦɚɥɶɧɨɝɨ 
ɪɚɫɰɟɩɢɬɟɥɹ ɬɨɤɚ ɩɟɪɟɝɪɭɡɤɢ;

ɭɫɬɚɜɤɚ ɦɚɤɫɢɦɚɥɶɧɨɝɨ 
ɪɚɫɰɟɩɢɬɟɥɹ ɬɨɤɚ КЗ (ɩɟɪɟɦɟɧ-

ɧɵɣ ɬɨɤ); 

−
−Im1  

Im2  − ɭɫɬɚɜɤɚ ɦɚɤɫɢ-

ɦɚɥɶɧɨɝɨ ɪɚɫɰɟɩɢɬɟɥɹ ɬɨɤɚ КЗ 
(ɩɨɫɬɨɹɧɧɵɣ ɬɨɤ)

1

I I =   m1 min I I  = max

ɛ

I I =   m2 min I I =   max

m1

m2

 

Ɋɢɫ. 2.120. Вреɦɹɬɨɤɨвые ɯараɤɬерɢɫɬɢɤɢ выɤɥɸɱаɬеɥей ВА57−31 ɫ ɯɨɥɨɞ-

ɧɨɝɨ ɫɨɫɬɨɹɧɢɹ: а – ɧɨɦɢɧаɥɶɧый ɬɨɤ ɬеɩɥɨвɨɝɨ ɦаɤɫɢɦаɥɶɧɨɝɨ раɫцеɩɢɬеɥɹ 
16 А; ɛ – ɧɨɦɢɧаɥɶɧые ɬɨɤɢ ɬеɩɥɨвыɯ ɦаɤɫɢɦаɥɶɧыɯ раɫцеɩɢɬеɥей ɬɨɤа 20; 25; 

31,5; 40 А 
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0,01
1 3 5 10

0,1

30 50 I I/ n

1

10

100

1000

t, ɫ
1  ɡɨɧɚ ɪɚɛɨɬɵ ɦɚɤɫɢɦɚɥɶɧɨɝɨ 
ɪɚɫɰɟɩɢɬɟɥɹ ɬɨɤɚ ɩɟɪɟɝɪɭɡɤɢ;

ɭɫɬɚɜɤɚ ɦɚɤɫɢɦɚɥɶɧɨɝɨ 
ɪɚɫɰɟɩɢɬɟɥɹ ɬɨɤɚ КЗ (ɩɟɪɟɦɟɧ-

ɧɵɣ ɬɨɤ); 

−
−Im1  

Im2  − ɭɫɬɚɜɤɚ ɦɚɤɫɢ-

ɦɚɥɶɧɨɝɨ ɪɚɫɰɟɩɢɬɟɥɹ ɬɨɤɚ КЗ 
(ɩɨɫɬɨɹɧɧɵɣ ɬɨɤ)

1

I I  =   m1 min I I  = max

I I  =   m2 min I I =   max

m1

m2

a  

ɛ
0,01

1 3 5 10

0,1

30 50 I I/ n

1

10

100

1000

t, ɫ
1  ɡɨɧɚ ɪɚɛɨɬɵ ɦɚɤɫɢɦɚɥɶɧɨɝɨ 
ɪɚɫɰɟɩɢɬɟɥɹ ɬɨɤɚ ɩɟɪɟɝɪɭɡɤɢ;

ɭɫɬɚɜɤɚ ɦɚɤɫɢɦɚɥɶɧɨɝɨ 

ɪɚɫɰɟɩɢɬɟɥɹ ɬɨɤɚ КЗ (ɩɟɪɟɦɟɧ-
ɧɵɣ ɢ ɩɨɫɬɨɹɧɧɵɣ ɬɨɤ)

−
−Im  

1

I I  = m min I I = m max

 

Ɋɢɫ. 2.121. Вреɦɹɬɨɤɨвые ɯараɤɬерɢɫɬɢɤɢ выɤɥɸɱаɬеɥей ВА57−31 ɫ ɯɨɥɨɞɧɨɝɨ 
ɫɨɫɬɨɹɧɢɹ: а – ɧɨɦɢɧаɥɶɧые ɬɨɤɢ ɬеɩɥɨвыɯ ɦаɤɫɢɦаɥɶɧыɯ раɫцеɩɢɬеɥей ɬɨɤа 50; 

63 А; ɛ – ɧɨɦɢɧаɥɶɧые ɬɨɤɢ ɬеɩɥɨвыɯ ɦаɤɫɢɦаɥɶɧыɯ раɫцеɩɢɬеɥей ɬɨɤа 80; 100 А 
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Аɜɬɨɦɚɬɢчɟɫɤɢɟ ɜɵɤɥɸчɚɬɟɥɢ ȼА57Ɏ35 (ɬɚɛɥ. 2.62) ɪɚɫɫчɢɬɚɧɵ 

ɞɥɹ ɷɤɫɩɥɭɚɬɚɰɢɢ ɜ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɤɚɯ ɫ ɧɨɦɢɧɚɥɶɧɵɦ ɪɚɛɨчɢɦ ɧɚɩɪɹ-
ɠɟɧɢɟɦ ɞɨ 380 ȼ ɩɟɪɟɦɟɧɧɨɝɨ ɬɨɤɚ, ɚ ɬɨɤɨɨɝɪɚɧɢчɢɜɚɸɳɢɟ ɜɵɤɥɸчɚɬɟ-
ɥɢ ȼА57−35 (ɬɚɛɥ. 2.63) – ɞɨ 660 ȼ. Иɯ ɡɚɳɢɬɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɞɚɧɵ 

ɧɚ ɪɢɫ. 2.122 ɢ 2.123. 

Ɍɚɛɥɢɰɚ 2.62 

Хɚɪɚɤɬɟɪɢɫɬɢɤɢ ɪɚɫɰɟɩɢɬɟɥɟɣ ɢ ɤɨɦɦɭɬɚɰɢɨɧɧɵɟ ɜɨɡɦɨɠɧɨɫɬɢ  

ɚɜɬɨɦɚɬɢчɟɫɤɢɯ ɜɵɤɥɸчɚɬɟɥɟɣ ȼА57Ɏ35 
ɇɨɦɢɧɚɥɶɧɚɹ ɩɪɟ-
ɞɟɥɶɧɚɹ ɧɚɢɛɨɥɶɲɚɹ 
ɨɬɤɥɸчɚɸɳɚɹ ɫɩɨɫɨɛ-
ɧɨɫɬɶ (ICU), kA, 
ICS = 50% ICU 

ɍɫɬɚɜɤɚ ɩɨ ɬɨɤɭ ɫɪɚɛɚɬɵɜɚɧɢɹ ɷɥɟɤɬɪɨ-
ɦɚɝɧɢɬɧɨɝɨ ɪɚɫɰɟɩɢɬɟɥɹ*, А 

ɞɟɣɫɬɜɭɸɳɟɟ 
ɡɧɚчɟɧɢɟ ɬɨɤɚ 
ɩɪɢ ɩɟɪɟɦɟɧ-
ɧɨɦ ɧɚɩɪɹɠɟ-
ɧɢɢ ɤ ɤɨɷɮɮɢ-
ɰɢɟɧɬɟ ɦɨɳɧɨ-
ɫɬɢ ɰɟɩɢ 

Ɍɢ
ɩ 
ɜɵ
ɤɥ
ɸ
чɚ
ɬɟ
ɥɹ

 

ɇ
ɨɦ
ɢɧ
ɚɥ
ɶɧ
ɵ
ɣ 
ɬɨ
ɤ 
ɜɵ
ɤɥ
ɸ
чɚ
ɬɟ

-
ɥɹ

, 
А

 

ɇ
ɨɦ
ɢɧ
ɚɥ
ɶɧ
ɵ
ɣ 
ɬɨ
ɤ 
ɬɟ
ɩɥ
ɨɜ
ɨɝ
ɨ 

ɪɚ
ɫɰ
ɟɩ
ɢɬ
ɟɥ
ɹ,

 А
 

ɩɪɢ ɩɟɪɟɦɟɧɧɨɦ 
ɬɨɤɟ 

ɩɪɢ ɩɨɫɬɨɹɧɧɨɦ 
ɬɨɤɟ 380 ȼ cosϕ 

ɩɪ
ɢ 
ɩɨ
ɫɬ
ɨɹ
ɧɧ
ɨɦ

 
ɧɚ
ɩɪ
ɹɠ
ɟɧ
ɢɢ

 2
2
0
 ȼ

 
ɢ 
ɩɨ
ɫɬ
ɨɹ
ɧɧ
ɨɣ

 1
0
 ɦ
ɫ 

16 16 80; 125; 160; 200; 320 80; 125; 160; 200; 320 3,5 0,8 5 
20 20 80; 100; 200; 250; 320 80; 100; 200; 250; 320 6,0 0,7 6 
25 25 100; 125; 250; 320 100; 125; 250; 320 9,0 0,5 8 

31,5 31,5 
100; 125; 160; 320; 

400; 630 
100; 125; 160; 320; 

400; 630 

40 40 
125; 160; 250; 400; 

500; 630 
125; 160; 250; 400; 

500; 630 
50 50 160; 250; 500; 630 160; 250; 500; 630 
63 63 500; 800; 1250 500; 800; 1250 
80 80 500; 800; 1000; 1250 500; 800; 1000; 1250 
100 100 500; 1000; 1250 500; 1000; 1250 
125 125 500; 800; 1250; 1600 500; 800; 1250; 1600 

160 160 
500; 800; 1000; 1600; 

2000 
500; 800; 1000; 1600; 

2000 

200 200 
630; 1000; 1250; 2000; 

2500 
630; 1000; 1250; 2000; 

2500 

ȼ
А

5
7
Ɏ

3
5

 3
4
Х
Х
Х
Х

 
ȼ
А

5
7
Ɏ

3
5

 8
4
Х
Х
Х
Х

 

250 250 
500; 750; 1000; 1250; 

1600; 2500 
500; 750; 1000; 1250; 

1600; 2500 

10 0,5 15 

80 ⎯ 500; 800; 1000 500; 800; 1000 

ȼ
А

5
7
Ɏ

3
5

 3
3
Х
Х
Х
Х

 
ȼ
А

5
7
Ɏ

3
5

 8
3
Х
Х
Х
Х

 

250 ⎯ 
500; 750; 1000; 

1250; 1600; 2500 
500; 750; 1000; 

1250; 1600; 2500 
10 0,3 15 

* − ɨɬɤɥɨɧɟɧɢɟ ɭɫɬɚɜɨɤ ɩɨ ɬɨɤɭ ɫɪɚɛɚɬɵɜɚɧɢɹ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɨɝɨ ɪɚɫɰɟɩɢɬɟɥɹ ±20% 
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Ɍɚɛɥɢɰɚ 2.63 

Хɚɪɚɤɬɟɪɢɫɬɢɤɢ ɪɚɫɰɟɩɢɬɟɥɟɣ ɢ ɤɨɦɦɭɬɚɰɢɨɧɧɵɟ ɜɨɡɦɨɠɧɨɫɬɢ  

ɚɜɬɨɦɚɬɢчɟɫɤɢɯ ɜɵɤɥɸчɚɬɟɥɟɣ ȼА57−35 

ɇɨɦɢɧɚɥɶɧɚɹ ɩɪɟɞɟɥɶɧɚɹ 
ɧɚɢɛɨɥɶɲɚɹ ɨɬɤɥɸчɚɸɳɚɹ 
ɫɩɨɫɨɛɧɨɫɬɶ (ICU), kA, 

ICS = 50% ICU ɍɫɬɚɜɤɢ ɩɨ ɬɨɤɭ ɫɪɚɛɚɬɵɜɚɧɢɹ 
ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɨɝɨ ɪɚɫɰɟɩɢɬɟɥɹ*, 

А  ɞɟɣɫɬɜɭɸɳɟɟ ɡɧɚчɟɧɢɟ 
ɬɨɤɚ ɩɪɢ ɩɟɪɟɦɟɧɧɨɦ 
ɧɚɩɪɹɠɟɧɢɢ ɢ ɤɨɷɮɮɢ-
ɰɢɟɧɬɟ ɦɨɳɧɨɫɬɢ ɰɟɩɢ 

Ɍɢ
ɩ 
ɜɵ
ɤɥ
ɸ
чɚ
ɬɟ
ɥɹ

 

ɇ
ɨɦ
ɢɧ
ɚɥ
ɶɧ
ɵ
ɣ 
ɬɨ
ɤ 
ɜɵ
ɤɥ
ɸ
чɚ
ɬɟ
ɥɹ

, 
А

 

ɇ
ɨɦ
ɢɧ
ɚɥ
ɶɧ
ɵ
ɣ 
ɬɨ
ɤ 
ɬɟ
ɩɥ
ɨɜ
ɨɝ
ɨ 
ɪɚ
ɫɰ
ɟ-

ɩɢ
ɬɟ
ɥɹ

, 
А

 

ɩɪɢ ɩɟɪɟɦɟɧɧɨɦ 
ɬɨɤɟ 

ɩɪɢ ɩɨɫɬɨɹɧɧɨɦ 
ɬɨɤɟ 3

8
0
 ȼ

 

co
sϕ 

6
6
0
 ȼ

 

co
sϕ 

ɩɪ
ɢ 
ɩɨ
ɫɬ
ɨɹ
ɧɧ
ɨɦ

 ɧ
ɚɩ
ɪɹ
ɠ
ɟɧ
ɢɢ

 
2
2

0
 ȼ

 ɢ
 ɩ
ɨɫ
ɬɨ
ɹɧ
ɧɨ
ɣ 
ɜɪ
ɟɦ
ɟɧ
ɢ 

ɰɟ
ɩɢ

 1
0
 ɦ
ɫ 

16 16 
80; 125; 160; 200; 

320 
80; 125; 160; 200; 

320 
3,5 0,8 3,5 0,8 5 

20 20 
80; 100; 200; 250; 

320 
80; 100; 200; 250; 

320 
6,0 0,7 5,5 0,7 6 

25 25 100; 125; 250; 320 100; 125; 250; 320 9,0 0,5 6,0 0,7 8 

31,5 31,5 
100; 125; 160; 320; 

400; 630 
100; 125; 160; 320; 

400; 630 
15 

40 40 
125; 160; 250; 400; 

500; 630 
125; 160; 250; 400; 

500; 630 

10 0,3 9,0 0,5 
25 

50 50 160; 250; 500; 630 160; 250; 500; 630 35 
63 63 500; 800; 1250 500; 800; 1250 

15 0,3 12 0,3 
40 

80 80 
500; 800; 1000; 

1250 
500; 800; 1000; 

1250 
25 0,25 60 

100 100 500; 1000; 1250 500; 1000; 1250 30 0,25 80 

125 125 
500; 800; 1250; 

1600 
500; 800; 1250; 

1600 

15 0,3 

160 160 
500; 800; 1000; 

1600; 2000 
500; 800; 1000; 

1600; 2000 

35 0,25 100 

200 200 
630; 1000; 1250; 

2000; 2500 
630; 1000; 1250; 

2000; 2500 

ȼ
А

5
7
−35

 3
4
Х
Х
Х
Х

 
ȼ
А

5
7
−35

 6
4
Х
Х
Х
Х

 
ȼ
А

5
7
−35

 8
4
Х
Х
Х
Х

 

250 250 
500; 750; 1000; 

1250; 1600; 2500 
500; 750; 1000; 

1250; 1600; 2500 

40 0,2 
18 0,3 

110 

80 ⎯ 500; 800; 1000 500; 800; 1000 

ȼ
А

5
7
−35

 3
3
Х
Х
Х
Х

 
ȼ
А

5
7
−35

 6
3
Х
Х
Х
Х

 
ȼ
А

5
7
−35

 8
3
Х
Х
Х
Х

 

250 ⎯ 
500; 750; 1000; 

1250; 1600; 2500
500; 750; 1000; 

1250; 1600; 2500

40 0,25 18 0,3 110 

* − ɨɬɤɥɨɧɟɧɢɟ ɭɫɬɚɜɨɤ ɩɨ ɬɨɤɭ ɫɪɚɛɚɬɵɜɚɧɢɹ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɨɝɨ ɪɚɫɰɟɩɢɬɟɥɹ ±20% 
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t, ɫ 1  ɡɨɧɚ ɪɚɛɨɬɵ ɦɚɤɫɢɦɚɥɶɧɨɝɨ 
ɪɚɫɰɟɩɢɬɟɥɹ ɬɨɤɚ, ɫɧɹɬɚɹ ɫ ɯɨɥɨ-
ɞɧɨɝɨ ɫɨɫɬɨɹɧɢɹ;

ɭɫɬɚɜɤɚ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɨɝɨ
ɪɚɫɰɟɩɢɬɟɥɹ

−

−

2  ɡɨɧɚ ɪɚɛɨɬɵ ɦɚɤɫɢɦɚɥɶɧɨɝɨ 
ɪɚɫɰɟɩɢɬɟɥɹ ɬɨɤɚ, ɫɧɹɬɚɹ ɫ ɧɚɝɪɟ-
ɬɨɝɨ ɫɨɫɬɨɹɧɢɹ;

−

Im  

1

I I  = m min I I = m max

a

2
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1
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t, ɫ 1  ɡɨɧɚ ɪɚɛɨɬɵ ɦɚɤɫɢɦɚɥɶɧɨɝɨ 
ɪɚɫɰɟɩɢɬɟɥɹ ɬɨɤɚ, ɫɧɹɬɚɹ ɫ ɯɨɥɨ-
ɞɧɨɝɨ ɫɨɫɬɨɹɧɢɹ;

ɭɫɬɚɜɤɚ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɨɝɨ
ɪɚɫɰɟɩɢɬɟɥɹ

−

−Im  

2  ɡɨɧɚ ɪɚɛɨɬɵ ɦɚɤɫɢɦɚɥɶɧɨɝɨ 
ɪɚɫɰɟɩɢɬɟɥɹ ɬɨɤɚ, ɫɧɹɬɚɹ ɫ ɧɚɝɪɟ-
ɬɨɝɨ ɫɨɫɬɨɹɧɢɹ;

−

1

I I = m min I I = m max

ɛ

2

 
Ɋɢɫ. 2.122. Вреɦɹɬɨɤɨвые ɯараɤɬерɢɫɬɢɤɢ авɬɨɦаɬɢɱеɫɤɢɯ выɤɥɸɱаɬеɥей 
ВА57Ɏ35, ВА57−35: а – ɧɨɦɢɧаɥɶɧые ɬɨɤɢ ɬеɩɥɨвыɯ ɦаɤɫɢɦаɥɶɧыɯ раɫцеɩɢɬеɥей 
ɬɨɤа 16; 20; 25; 31,5; 40; 50 А; ɛ – ɧɨɦɢɧаɥɶɧые ɬɨɤɢ ɬеɩɥɨвыɯ ɦаɤɫɢɦаɥɶɧыɯ раɫ-

цеɩɢɬеɥей ɬɨɤа 63; 80 А 
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t, ɫ 1  ɡɨɧɚ ɪɚɛɨɬɵ ɦɚɤɫɢɦɚɥɶɧɨɝɨ 
ɪɚɫɰɟɩɢɬɟɥɹ ɬɨɤɚ, ɫɧɹɬɚɹ ɫ ɯɨɥɨ-
ɞɧɨɝɨ ɫɨɫɬɨɹɧɢɹ;

ɭɫɬɚɜɤɚ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɨɝɨ
ɪɚɫɰɟɩɢɬɟɥɹ

−

−

2  ɡɨɧɚ ɪɚɛɨɬɵ ɦɚɤɫɢɦɚɥɶɧɨɝɨ 
ɪɚɫɰɟɩɢɬɟɥɹ ɬɨɤɚ, ɫɧɹɬɚɹ ɫ ɧɚɝɪɟ-
ɬɨɝɨ ɫɨɫɬɨɹɧɢɹ;

−

Im  
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I I  = min I I = m max
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t, ɫ 1  ɡɨɧɚ ɪɚɛɨɬɵ ɦɚɤɫɢɦɚɥɶɧɨɝɨ 
ɪɚɫɰɟɩɢɬɟɥɹ ɬɨɤɚ, ɫɧɹɬɚɹ ɫ ɯɨɥɨ-
ɞɧɨɝɨ ɫɨɫɬɨɹɧɢɹ;

ɭɫɬɚɜɤɚ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɨɝɨ
ɪɚɫɰɟɩɢɬɟɥɹ

−

−

2  ɡɨɧɚ ɪɚɛɨɬɵ ɦɚɤɫɢɦɚɥɶɧɨɝɨ 
ɪɚɫɰɟɩɢɬɟɥɹ ɬɨɤɚ, ɫɧɹɬɚɹ ɫ ɧɚɝɪɟ-
ɬɨɝɨ ɫɨɫɬɨɹɧɢɹ;

−

Im  

1

I I = min I I = m max

ɛ

2

m

 
Ɋɢɫ. 2.123. Вреɦɹɬɨɤɨвые ɯараɤɬерɢɫɬɢɤɢ авɬɨɦаɬɢɱеɫɤɢɯ выɤɥɸɱаɬеɥей 
ВА57Ɏ35, ВА57−35: а – ɧɨɦɢɧаɥɶɧые ɬɨɤɢ ɬеɩɥɨвыɯ ɦаɤɫɢɦаɥɶɧыɯ раɫцеɩɢɬеɥей 
ɬɨɤа 100; 125 А; ɛ – ɧɨɦɢɧаɥɶɧые ɬɨɤɢ ɬеɩɥɨвыɯ ɦаɤɫɢɦаɥɶɧыɯ раɫцеɩɢɬеɥей ɬɨ-

ɤа 160; 200; 250 А 

 190



ɍɫɬɚɜɤɢ ɩɨ ɬɨɤɭ ɫɪɚɛɚɬɵɜɚɧɢɹ ɬɨɤɨɨɝɪɚɧɢчɢɜɚɸɳɢɯ ɜɵɤɥɸчɚɬɟ-
ɥɟɣ ȼА57−39 ɫ ɪɚɫɰɟɩɢɬɟɥɹɦɢ ɬɨɤɨɜ КЗ ɢ ɬɨɤɨɜ ɩɟɪɟɝɪɭɡɤɢ ɫɨɨɬɜɟɬɫɬ-
ɜɭɸɬ ɭɤɚɡɚɧɧɵɦ ɜ ɬɚɛɥɢɰɟ 2.64, ɚ ɡɚɳɢɬɚ ɜɵɩɨɥɧɹɟɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 
ɜɪɟɦɹɬɨɤɨɜɵɦɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ, ɩɪɢɜɟɞɟɧɧɵɦɢ ɧɚ ɪɢɫ. 2.124. 

Ɍɚɛɥɢɰɚ 2.64 

Хɚɪɚɤɬɟɪɢɫɬɢɤɢ ɪɚɫɰɟɩɢɬɟɥɟɣ ɢ ɤɨɦɦɭɬɚɰɢɨɧɧɵɟ ɜɨɡɦɨɠɧɨɫɬɢ  

ɚɜɬɨɦɚɬɢчɟɫɤɢɯ ɜɵɤɥɸчɚɬɟɥɟɣ ȼА57−39 

ɇɨɦɢɧɚɥɶɧɚɹ ɩɪɟɞɟɥɶɧɚɹ 
ɧɚɢɛɨɥɶɲɚɹ ɨɬɤɥɸчɚɸɳɚɹ 
ɫɩɨɫɨɛɧɨɫɬɶ (ICU), kA, 

ICS = 50% ICU ɍɫɬɚɜɤɢ ɩɨ ɬɨɤɭ ɫɪɚɛɚɬɵɜɚɧɢɹ 
ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɨɝɨ ɪɚɫɰɟɩɢɬɟɥɹ*, 

А  
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ɦɟɧɧɨɦ ɧɚɩɪɹɠɟɧɢɢ 
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ɦɨɳɧɨɫɬɢ ɰɟɩɢ 
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1000; 1250; 
1600; 2000; 
2500; 3200; 
4000; 5000 

1000; 1250; 
1600; 2000; 
2500; 3200; 
4000; 5000 

40 0,25 18 0,3 110 

* − ɨɬɤɥɨɧɟɧɢɟ ɭɫɬɚɜɨɤ ɩɨ ɬɨɤɭ ɫɪɚɛɚɬɵɜɚɧɢɹ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɨɝɨ ɪɚɫɰɟɩɢɬɟɥɹ ±20% 
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t, ɫ 1  ɡɨɧɚ ɪɚɛɨɬɵ ɦɚɤɫɢɦɚɥɶɧɨɝɨ 
ɪɚɫɰɟɩɢɬɟɥɹ ɬɨɤɚ, ɫɧɹɬɚɹ ɫ ɯɨɥɨ-
ɞɧɨɝɨ ɫɨɫɬɨɹɧɢɹ;

ɭɫɬɚɜɤɚ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɨɝɨ
ɪɚɫɰɟɩɢɬɟɥɹ

−
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t, ɫ 1  ɡɨɧɚ ɪɚɛɨɬɵ ɦɚɤɫɢɦɚɥɶɧɨɝɨ 
ɪɚɫɰɟɩɢɬɟɥɹ ɬɨɤɚ, ɫɧɹɬɚɹ ɫ ɧɚɝɪɟ-
ɬɨɝɨ ɫɨɫɬɨɹɧɢɹ;

ɭɫɬɚɜɤɚ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɨɝɨ
ɪɚɫɰɟɩɢɬɟɥɹ

−

−Im  

1

I I = min I I = m max
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Ɋɢɫ. 2.124. Вреɦɹɬɨɤɨвые ɯараɤɬерɢɫɬɢɤɢ выɤɥɸɱаɬеɥей ВА57−39, ɫɧɹɬые 
ɫ ɯɨɥɨɞɧɨɝɨ (а) ɢ ɧаɝреɬɨɝɨ ɫɨɫɬɨɹɧɢɹ (ɛ) 
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Ɋɢɫ. 2.125. Вɥɢɹɧɢе ɬеɦɩераɬɭры ɨɤрɭɠаɸщей ɫреɞы ɧа ɧɨɦɢɧаɥɶɧые раɛɨ-
ɱɢе ɬɨɤɢ ɦаɤɫɢɦаɥɶɧыɯ раɫцеɩɢɬеɥей ɬɨɤа выɤɥɸɱаɬеɥей ВА57 ОАО «Дɢв-

ɧɨɝɨрɫɤɢй ɡавɨɞ ɧɢɡɤɨвɨɥɶɬɧыɯ авɬɨɦаɬɨв» 

Зɚɳɢɬɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɜɵɤɥɸчɚɬɟɥɟɣ ȼА57 (ɪɢɫ. 2.120−2.124) 

ɞɚɧɵ ɩɪɢ ɤɨɧɬɪɨɥɶɧɨɣ ɬɟɦɩɟɪɚɬɭɪɟ +40°ɋ. Зɚɜɢɫɢɦɨɫɬɶ ɧɨɦɢɧɚɥɶɧɵɯ 
ɪɚɛɨчɢɯ ɬɨɤɨɜ ɦɚɤɫɢɦɚɥɶɧɵɯ ɪɚɫɰɟɩɟɬɟɥɟɣ ɨɬ ɬɟɦɩɟɪɚɬɭɪɵ ɨɤɪɭɠɚɸ-

ɳɟɣ ɫɪɟɞɵ ɩɪɢɜɟɞɟɧɚ ɧɚ ɪɢɫ. 2.125. 

Ɍɪɟɯɩɨɥɸɫɧɵɟ ɚɜɬɨɦɚɬɢчɟɫɤɢɟ ɜɵɤɥɸчɚɬɟɥɢ ȼА57 ɩɪɨɢɡɜɨɞɫɬɜɚ 
ɈАɈ «Эɥɟɤɬɪɨɚɩɩɚɪɚɬ», ɝ. Кɭɪɫɤ, ɩɪɟɞɧɚɡɧɚчɟɧɵ ɞɥɹ ɩɪɢɦɟɧɟɧɢɹ ɬɨɥɶ-
ɤɨ ɜ ɷɥɟɤɬɪɢчɟɫɤɢɯ ɰɟɩɹɯ ɧɚɩɪɹɠɟɧɢɟɦ 400/690 ȼ ɩɟɪɟɦɟɧɧɨɝɨ ɬɨɤɚ 
чɚɫɬɨɬɨɣ 50/60 Ƚɰ. Иɯ ɧɨɦɟɧɤɥɚɬɭɪɚ ɚɧɚɥɨɝɢчɧɚ ɩɪɨɞɭɤɰɢɢ ɈАɈ «Ⱦɢɜ-
ɧɨɝɨɪɫɤɢɣ ɡɚɜɨɞ ɧɢɡɤɨɜɨɥɶɬɧɵɯ ɚɜɬɨɦɚɬɨɜ» (ɬɚɛɥ. 2.61−2.64). Иɫɤɥɸчɟ-
ɧɢɟ – ɦɨɞɢɮɢɤɚɰɢɹ ȼА57−35: ɨɬɫɭɬɫɬɜɭɸɬ ɜɵɤɥɸчɚɬɟɥɢ ɧɚ ɧɨɦɢɧɚɥɶ-
ɧɵɟ ɬɨɤɢ ɨɬ 16 ɞɨ 50 А, ɚ ɜ ɚɩɩɚɪɚɬɚɯ ɧɚ ɧɨɦɢɧɚɥɶɧɵɣ ɬɨɤ 250 А ɧɟ 
ɩɪɟɞɭɫɦɨɬɪɟɧɵ ɭɫɬɚɜɤɢ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɨɝɨ ɪɚɫɰɟɩɢɬɟɥɹ ɧɚ ɬɨɤɢ 500, 

750 ɢ 1000 А. Иɦɟɸɬɫɹ ɪɚɡɥɢчɢɹ ɢ ɜ ɡɚɳɢɬɧɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɯ. Ⱦɥɹ 
ɚɩɩɚɪɚɬɨɜ ɈАɈ «Эɥɟɤɬɪɨɚɩɩɚɪɚɬ», ɝ. Кɭɪɫɤ, ɩɪɢ ɤɨɧɬɪɨɥɶɧɨɣ ɬɟɦɩɟɪɚ-
ɬɭɪɟ +30°ɋ ɨɧɢ ɩɪɢɜɟɞɟɧɵ ɧɚ ɪɢɫ. 2.126−2.132, ɤɨɪɪɟɤɬɢɪɨɜɤɚ ɞɥɹ ɞɪɭ-
ɝɢɯ ɬɟɦɩɟɪɚɬɭɪ ɜɵɩɨɥɧɹɟɬɫɹ ɩɨ ɪɢɫ. 2.133. 

Ɍɟɩɥɨɜɵɟ ɦɚɤɫɢɦɚɥɶɧɵɟ ɪɚɫɰɟɩɢɬɟɥɢ ɬɨɤɚ ɩɪɢ ɨɞɧɨɜɪɟɦɟɧɧɨɣ ɧɚ-
ɝɪɭɡɤɟ ɜɫɟɯ ɩɨɥɸɫɨɜ ɢ ɧɨɪɦɢɪɨɜɚɧɧɨɣ ɬɟɦɩɟɪɚɬɭɪɟ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ: • ɧɟ ɫɪɚɛɚɬɵɜɚɸɬ ɜ ɬɟчɟɧɢɟ ɦɟɧɟɟ ɞɜɭɯ чɚɫɨɜ ɩɪɢ ɧɚчɚɥɟ ɨɬɫчɟɬɚ ɫ 
ɯɨɥɨɞɧɨɝɨ ɫɨɫɬɨɹɧɢɹ ɩɪɢ ɬɨɤɟ 1,05⋅Iɧ. ɪɚɫɰ; • ɫɪɚɛɚɬɵɜɚɸɬ ɩɪɢ ɬɨɤɟ 1,3⋅Iɧ. ɪɚɫɰ ɜ ɬɟчɟɧɢɟ ɦɟɧɟɟ ɞɜɭɯ чɚɫɨɜ ɩɪɢ 

ɧɚчɚɥɟ ɨɬɫчɟɬɚ ɫ ɧɚɝɪɟɬɨɝɨ ɫɨɫɬɨɹɧɢɹ (ɬɨɤɨɦ 1,05⋅Iɧ. ɪɚɫɰ ɜ ɬɟчɟɧɢɟ ɞɜɭɯ 
чɚɫɨɜ). 
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Ɋɢɫ. 2.126. Вреɦɹɬɨɤɨвые ɯараɤɬерɢɫɬɢɤɢ выɤɥɸɱаɬеɥей ɫерɢɢ ВА57−31 ɧа 
ɬɨɤ 16 А (а) ɢ ɧа ɬɨɤɢ 20; 25; 31,5; 40 А (ɛ): 1 – ɡɨɧа раɛɨɬы ɬеɩɥɨвɨɝɨ ɦаɤɫɢ-
ɦаɥɶɧɨɝɨ раɫцеɩɢɬеɥɹ ɬɨɤа, ɫɧɹɬаɹ ɫ ɯɨɥɨɞɧɨɝɨ ɫɨɫɬɨɹɧɢɹ; 2 – ɡɨɧа раɛɨɬы ɬеɩ-
ɥɨвɨɝɨ ɦаɤɫɢɦаɥɶɧɨɝɨ раɫцеɩɢɬеɥɹ ɬɨɤа, ɫɧɹɬаɹ ɫ ɧаɝреɬɨɝɨ ɫɨɫɬɨɹɧɢɹ; Im – ɭɫ-
ɬавɤа ɷɥеɤɬрɨɦаɝɧɢɬɧɨɝɨ раɫцеɩɢɬеɥɹ ɬɨɤа КЗ 
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Ɋɢɫ. 2.127. Вреɦɹɬɨɤɨвые ɯараɤɬерɢɫɬɢɤɢ выɤɥɸɱаɬеɥей ɫерɢɢ ВА57−31 ɧа 
ɬɨɤɢ 50; 63 А (а) ɢ ɧа ɬɨɤɢ 80; 100 А (ɛ): 1 – ɡɨɧа раɛɨɬы ɬеɩɥɨвɨɝɨ ɦаɤɫɢ-
ɦаɥɶɧɨɝɨ раɫцеɩɢɬеɥɹ ɬɨɤа, ɫɧɹɬаɹ ɫ ɯɨɥɨɞɧɨɝɨ ɫɨɫɬɨɹɧɢɹ; 2 – ɡɨɧа раɛɨɬы ɬеɩ-
ɥɨвɨɝɨ ɦаɤɫɢɦаɥɶɧɨɝɨ раɫцеɩɢɬеɥɹ ɬɨɤа, ɫɧɹɬаɹ ɫ ɧаɝреɬɨɝɨ ɫɨɫɬɨɹɧɢɹ; Im – ɭɫ-
ɬавɤа ɷɥеɤɬрɨɦаɝɧɢɬɧɨɝɨ раɫцеɩɢɬеɥɹ ɬɨɤа КЗ 
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Ɋɢɫ. 2.128. Вреɦɹɬɨɤɨвые ɯараɤɬерɢɫɬɢɤɢ выɤɥɸɱаɬеɥей ɫерɢɢ ВА57Ɏ35 ɧа 
ɬɨɤɢ 16; 20; 25; 31,5; 40; 50 А: 1 – ɡɨɧа раɛɨɬы ɬеɩɥɨвɨɝɨ ɦаɤɫɢɦаɥɶɧɨɝɨ раɫце-
ɩɢɬеɥɹ ɬɨɤа, ɫɧɹɬаɹ ɫ ɯɨɥɨɞɧɨɝɨ ɫɨɫɬɨɹɧɢɹ; 2 – ɡɨɧа раɛɨɬы ɬеɩɥɨвɨɝɨ ɦаɤɫɢ-
ɦаɥɶɧɨɝɨ раɫцеɩɢɬеɥɹ ɬɨɤа, ɫɧɹɬаɹ ɫ ɧаɝреɬɨɝɨ ɫɨɫɬɨɹɧɢɹ; Im – ɭɫɬавɤа ɷɥеɤɬрɨ-
ɦаɝɧɢɬɧɨɝɨ раɫцеɩɢɬеɥɹ ɬɨɤа КЗ 
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Ɋɢɫ. 2.129. Вреɦɹɬɨɤɨвые ɯараɤɬерɢɫɬɢɤɢ выɤɥɸɱаɬеɥей ɫерɢɢ ВА57−35 ɢ 
ВА57Ɏ35 ɧа ɬɨɤ 63 А: 1 – ɡɨɧа раɛɨɬы ɬеɩɥɨвɨɝɨ ɦаɤɫɢɦаɥɶɧɨɝɨ раɫцеɩɢɬеɥɹ 
ɬɨɤа, ɫɧɹɬаɹ ɫ ɯɨɥɨɞɧɨɝɨ ɫɨɫɬɨɹɧɢɹ; 2 – ɡɨɧа раɛɨɬы ɬеɩɥɨвɨɝɨ ɦаɤɫɢɦаɥɶɧɨɝɨ 
раɫцеɩɢɬеɥɹ ɬɨɤа, ɫɧɹɬаɹ ɫ ɧаɝреɬɨɝɨ ɫɨɫɬɨɹɧɢɹ; Im – ɭɫɬавɤа ɷɥеɤɬрɨɦаɝɧɢɬɧɨ-
ɝɨ раɫцеɩɢɬеɥɹ ɬɨɤа КЗ 
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Ɋɢɫ. 2.130. Вреɦɹɬɨɤɨвые ɯараɤɬерɢɫɬɢɤɢ выɤɥɸɱаɬеɥей ɫерɢɢ ВА57−35 ɢ 
ВА57Ɏ35 ɧа ɬɨɤɢ 80 А (а) ɢ 100 А (ɛ): 1 – ɡɨɧа раɛɨɬы ɬеɩɥɨвɨɝɨ ɦаɤɫɢɦаɥɶɧɨ-
ɝɨ раɫцеɩɢɬеɥɹ ɬɨɤа, ɫɧɹɬаɹ ɫ ɯɨɥɨɞɧɨɝɨ ɫɨɫɬɨɹɧɢɹ; 2 – ɡɨɧа раɛɨɬы ɬеɩɥɨвɨɝɨ 
ɦаɤɫɢɦаɥɶɧɨɝɨ раɫцеɩɢɬеɥɹ ɬɨɤа, ɫɧɹɬаɹ ɫ ɧаɝреɬɨɝɨ ɫɨɫɬɨɹɧɢɹ; Im – ɭɫɬавɤа 
ɷɥеɤɬрɨɦаɝɧɢɬɧɨɝɨ раɫцеɩɢɬеɥɹ ɬɨɤа КЗ 
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Ɋɢɫ. 2.131. Вреɦɹɬɨɤɨвые ɯараɤɬерɢɫɬɢɤɢ выɤɥɸɱаɬеɥей ɫерɢɢ ВА57−35 ɢ 
ВА57Ɏ35 ɧа ɬɨɤɢ 125 А (а) ɢ 160, 200, 250 А (ɛ): 1 – ɡɨɧа раɛɨɬы ɬеɩɥɨвɨɝɨ 
ɦаɤɫɢɦаɥɶɧɨɝɨ раɫцеɩɢɬеɥɹ ɬɨɤа, ɫɧɹɬаɹ ɫ ɯɨɥɨɞɧɨɝɨ ɫɨɫɬɨɹɧɢɹ; 2 – ɡɨɧа раɛɨɬы 

ɬеɩɥɨвɨɝɨ ɦаɤɫɢɦаɥɶɧɨɝɨ раɫцеɩɢɬеɥɹ ɬɨɤа, ɫɧɹɬаɹ ɫ ɧаɝреɬɨɝɨ ɫɨɫɬɨɹɧɢɹ; Im – 

ɭɫɬавɤа ɷɥеɤɬрɨɦаɝɧɢɬɧɨɝɨ раɫцеɩɢɬеɥɹ ɬɨɤа КЗ 
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Ɋɢɫ. 2.132. Вреɦɹɬɨɤɨвые ɯараɤɬерɢɫɬɢɤɢ выɤɥɸɱаɬеɥей ɫерɢɢ ВА57−39, 

ɫɧɹɬые ɫ ɯɨɥɨɞɧɨɝɨ(а) ɢ ɧаɝреɬɨɝɨ (ɛ) ɫɨɫɬɨɹɧɢɹ: 1, 2 – ɡɨɧы раɛɨɬы ɬеɩɥɨвɨ-
ɝɨ ɦаɤɫɢɦаɥɶɧɨɝɨ раɫцеɩɢɬеɥɹ ɬɨɤа; Im – ɭɫɬавɤа ɷɥеɤɬрɨɦаɝɧɢɬɧɨɝɨ раɫцеɩɢɬеɥɹ 
ɬɨɤа КЗ 
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Ɋɢɫ. 2.133. Завɢɫɢɦɨɫɬɶ ɧɨɦɢɧаɥɶɧɨɝɨ раɛɨɱеɝɨ ɬɨɤа выɤɥɸɱаɬеɥей ВА57 

ɩрɨɢɡвɨɞɫɬва ОАО «Эɥеɤɬрɨаɩɩараɬ», ɝ. Кɭрɫɤ, ɨɬ ɬеɦɩераɬɭры ɨɤрɭ-
ɠаɸщей ɫреɞы 

Авɬɨɦаɬɢɱеɫɤɢе выɤɥɸɱаɬеɥɢ ɫерɢɢ ВА61−29 ɩɪɟɞɧɚɡɧɚчɟɧɵ ɞɥɹ 
ɩɪɨɦɵɲɥɟɧɧɨɝɨ ɢ ɛɵɬɨɜɨɝɨ ɩɪɢɦɟɧɟɧɢɹ. ɋɬɪɭɤɬɭɪɚ ɢɯ ɭɫɥɨɜɧɨɝɨ ɨɛɨ-
ɡɧɚчɟɧɢɹ ɩɪɢɜɟɞɟɧɚ ɧɚ ɪɢɫ. 2.134, ɚ ɨɫɧɨɜɧɵɟ ɬɟɯɧɢчɟɫɤɢɟ ɞɚɧɧɵɟ – ɜ 
ɬɚɛɥɢɰɟ 2.65. 

ȼɵɤɥɸчɚɬɟɥɢ ɢɦɟɸɬ ɜɪɟɦɹɬɨɤɨɜɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ, ɩɪɢɜɟɞɟɧɧɵɟ 
ɧɚ ɪɢɫ. 2.135. ɉɪɢ ɬɟɦɩɟɪɚɬɭɪɟ, ɨɬɥɢчɚɸɳɟɣɫɹ ɨɬ ɤɨɧɬɪɨɥɶɧɨɣ, ɞɥɹ ɧɨ-
ɦɢɧɚɥɶɧɵɯ ɪɚɛɨчɢɯ ɬɨɤɨɜ ɦɚɤɫɢɦɚɥɶɧɵɯ ɪɚɫɰɟɩɢɬɟɥɟɣ ɜɜɨɞɢɬɫɹ ɤɨɪ-
ɪɟɤɬɢɪɨɜɤɚ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɪɢɫ. 2.136. 

Ɉɛɥɚɫɬɶ ɩɪɢɦɟɧɟɧɢɹ ɜɵɤɥɸчɚɬɟɥɟɣ: • ɬиɩ В ɩɪɟɞɧɚɡɧɚчɟɧ ɞɥɹ ɡɚɳɢɬɵ ɷɥɟɤɬɪɢчɟɫɤɢɯ ɫɟɬɟɣ ɚɞɦɢɧɢɫɬ-
ɪɚɬɢɜɧɵɯ ɢ ɠɢɥɵɯ ɡɞɚɧɢɣ; • ɬиɩ С – ɞɥɹ ɡɚɳɢɬɵ ɷɥɟɤɬɪɢчɟɫɤɢɯ ɫɟɬɟɣ ɚɞɦɢɧɢɫɬɪɚɬɢɜɧɵɯ ɢ 

ɠɢɥɵɯ ɡɞɚɧɢɣ ɜ ɤɚчɟɫɬɜɟ ɜɜɨɞɧɨɝɨ ɜɵɤɥɸчɚɬɟɥɹ ɢ ɞɥɹ ɩɨɬɪɟɛɢɬɟɥɟɣ ɫ 
ɛɨɥɶɲɢɦɢ ɩɭɫɤɨɜɵɦɢ ɬɨɤɚɦɢ; • ɬиɩ D – ɚɧɚɥɨɝɢчɧɨ ɋ, ɧɨ ɫ ɟɳɟ ɛɨɥɶɲɢɦɢ ɩɭɫɤɨɜɵɦɢ ɬɨɤɚɦɢ; • ɬиɩ Z – ɞɥɹ ɡɚɳɢɬɵ ɢɡɦɟɪɢɬɟɥɶɧɵɯ ɰɟɩɟɣ, ɰɟɩɟɣ ɭɩɪɚɜɥɟɧɢɹ ɢ 

ɞɪɭɝɢɯ ɫɟɬɟɣ ɫ ɜɵɫɨɤɢɦ ɫɨɩɪɨɬɢɜɥɟɧɢɟɦ;  • ɬиɩ L – ɞɥɹ ɡɚɳɢɬɵ ɩɪɨɦɵɲɥɟɧɧɵɯ ɷɥɟɤɬɪɢчɟɫɤɢɯ ɫɟɬɟɣ; • ɬиɩ K – ɞɥɹ ɡɚɳɢɬɵ ɩɪɨɦɵɲɥɟɧɧɵɯ ɷɥɟɤɬɪɢчɟɫɤɢɯ ɫɟɬɟɣ, ɷɥɟɤ-
ɬɪɨɞɜɢɝɚɬɟɥɟɣ, ɥɚɦɩ. 

ȼɪɟɦɹ ɫɪɚɛɚɬɵɜɚɧɢɹ ɬɟɩɥɨɜɵɯ ɪɚɫɰɟɩɢɬɟɥɟɣ ɩɪɢ ɧɨɪɦɢɪɨɜɚɧɧɨɣ 

ɬɟɦɩɟɪɚɬɭɪɟ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɩɪɢɜɟɞɟɧɨ ɜ ɬɚɛɥɢɰɟ 2.66. 
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Ɍɚɛɥɢɰɚ 2.65 

Ɉɫɧɨɜɧɵɟ ɬɟɯɧɢчɟɫɤɢɟ ɞɚɧɧɵɟ ɜɵɤɥɸчɚɬɟɥɟɣ 

ȼА61−29  

ȽɈɋɌ Ɋ 50030.2 

ȼА61−29  

ȽɈɋɌ Ɋ 50345 Ɍɢɩ ɜɵɤɥɸчɚɬɟɥɹ 
1Ɋ 1Ɋ+N 2Ɋ 3Ɋ 3Ɋ+N 1Ɋ 1Ɋ+N 2Ɋ 3Ɋ 3Ɋ+N

ɇɨɦɢɧɚɥɶ-
ɧɨɟ ɪɚɛɨчɟɟ 
ɧɚɩɪɹɠɟɧɢɟ 

Uɟ, ȼ 

∼50 Hz 220 380 220 380 

1,5 ɤА 0,5…8 А (ɪɢɫ. 2.134) 6,3…8 А (ɪɢɫ. 2.134) 
ɇɚɢɛɨɥɶɲɚɹ 
ɩɪɟɞɟɥɶɧɚɹ 
ɨɬɤɥɸчɚɸ-

ɳɚɹ ɫɩɨɫɨɛ-
ɧɨɫɬɶ, ICU 

3,0 ɤА 10…63 А (ɪɢɫ. 2.134) 

ɇɚɢɛɨɥɶɲɚɹ ɪɚɛɨчɚɹ ɨɬ-
ɤɥɸчɚɸɳɚɹ ɫɩɨɫɨɛɧɨɫɬɶ 

ICS, % 

100%; ɩɪɢ ɭɫɬɚɧɨɜɥɟɧɧɨɦ ɬɨɤɨɨɝɪɚɧɢчɢɜɚɸɳɟɦ ɛɥɨɤɟ – 

50% 

Кɚɬɟɝɨɪɢɹ ɩɪɢɦɟɧɟɧɢɹ А 

Z (4⋅Iɧɨɦ) 0,5…63 А ⎯ 

L(8⋅Iɧɨɦ) 0,5…63 А ⎯ 

K(12⋅Iɧɨɦ) 0,5…40 А ⎯ 

B((3−5)⋅Iɧɨɦ) ⎯ 6,3…63 А 

C((5−10)⋅Iɧɨɦ) ⎯ 6,3…63 А 

Ⱦɢɚɩɚɡɨɧ 

ɧɨɦɢɧɚɥɶ-
ɧɵɯ ɬɨɤɨɜ 

(ɪɢɫ. 2.134) 

ɫ ɯɚɪɚɤɬɟ-
ɪɢɫɬɢɤɨɣ 

D((10−20)⋅Iɧɨɦ) ⎯ 6,3…40 А 

Кɨɧɬɪɨɥɶɧɚɹ ɬɟɦɩɟɪɚɬɭ-
ɪɚ ɬɟɩɥɨɜɵɯ ɪɚɫɰɟɩɢɬɟ-

ɥɟɣ 
40°ɋ 30°ɋ 

Ɉɛɥɚɫɬɶ ɩɪɢɦɟɧɟɧɢɹ ɩɪɨɦɵɲɥɟɧɧɵɟ ɛɵɬɨɜɵɟ 
 

ȼɵɤɥɸчɚɬɟɥɢ, ɢɡɝɨɬɚɜɥɢɜɚɟɦɵɟ ɩɨ ȽɈɋɌ Ɋ 50030.2, ɤɨɦɩɥɟɤɬɭɸɬ-
ɫɹ ɞɨɩɨɥɧɢɬɟɥɶɧɵɦɢ ɫɛɨɪɨчɧɵɦɢ ɟɞɢɧɢɰɚɦɢ:  • ɪɚɫɰɟɩɢɬɟɥɶ ɧɟɡɚɜɢɫɢɦɵɣ (ɜɪɟɦɹ ɫɪɚɛɚɬɵɜɚɧɢɹ ɜɵɤɥɸчɚɬɟɥɹ ɫ 
ɦɨɦɟɧɬɚ ɩɨɞɚчɢ ɧɚɩɪɹɠɟɧɢɹ ɧɚ ɤɚɬɭɲɤɭ ɪɚɫɰɟɩɢɬɟɥɹ ɧɟ ɛɨɥɟɟ 0,04 ɫ); • ɛɥɨɤ ɬɨɤɨɨɝɪɚɧɢчɟɧɢɹ (ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɛɥɨɤɚ ICU = 6 ɤА). 
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Ɍɚɛɥɢɰɚ 2.66 

ȼɪɟɦɹ ɫɪɚɛɚɬɵɜɚɧɢɹ ɬɟɩɥɨɜɵɯ ɪɚɫɰɟɩɢɬɟɥɟɣ ɜɵɤɥɸчɚɬɟɥɟɣ ȼА61−29 

Ɍɢɩ  Ɍɨɤ  ȼɪɟɦɹ ɫɪɚɛɚɬɵɜɚɧɢɹ 

1,13⋅Iɧɨɦ. ɪɚɫɰ t > 1 ч 

1,45⋅Iɧɨɦ. ɪɚɫɰ t < 1 ч В, С, D 

2,55⋅Iɧɨɦ. ɪɚɫɰ 1 ɫ < t < 60 ɫ ɞɥɹ Iɧɨɦ. ɪɚɫɰ ≤ 31,5 А 

1 ɫ < t < 120 ɫ ɞɥɹ Iɧɨɦ. ɪɚɫɰ > 31,5 А 

1,05⋅Iɧɨɦ. ɪɚɫɰ t > 1 ч 
Z, L, K 

1,3⋅Iɧɨɦ. ɪɚɫɰ t < 1 ч 
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ɣ 
ɬɨ
ɤ

ɜɵ
ɤɥ
ɸ
чɚ
ɬɟ
ɥɹ

, 
А

0,5
0,8
1,0
1,6
2,0
2,5
3,2
4
5

6,3
8

10
12,5
16
20
25

31,5
40
50
63  

Ɋɢɫ. 2.134. Сɬрɭɤɬɭра ɭɫɥɨвɧɨɝɨ ɨɛɨɡɧаɱеɧɢɹ выɤɥɸɱаɬеɥɹ ВА61−29:  
ɊТ – раɫцеɩɢɬеɥɶ ɬɨɤɨв ɩереɝрɭɡɤɢ (ɬеɩɥɨвɨй); ɊЭ – раɫцеɩɢɬеɥɶ ɬɨɤɨв ɤɨрɨɬɤɨɝɨ 

ɡаɦыɤаɧɢɹ (ɷɥеɤɬрɨɦаɝɧɢɬɧый) 
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Ɋɢɫ. 2.135. Вреɦɹɬɨɤɨвые ɯараɤɬерɢɫɬɢɤɢ ВА61F29 ɩрɢ ɬеɦɩераɬɭре 
+40°С, ɯараɤɬерɢɫɬɢɤɢ Z, L, K (a), ɢ ɩрɢ ɬеɦɩераɬɭре +30°С, ɯараɤɬерɢ-

ɫɬɢɤɢ В, С, D (ɛ) 
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Ɋɢɫ. 2.136. Вɥɢɹɧɢе ɬеɦɩераɬɭры ɨɤрɭɠаɸщей ɫреɞы ɧа ɧɨɦɢɧаɥɶɧые раɛɨ-
ɱɢе ɬɨɤɢ ɦаɤɫɢɦаɥɶɧыɯ раɫцеɩɢɬеɥей выɤɥɸɱаɬеɥей ВА61−29 

Авɬɨɦаɬɢɱеɫɤɢе выɤɥɸɱаɬеɥɢ ɫерɢй ВА76, ВА77, ВА78, ВА80 

(ɬɚɛɥ. 2.67–2.69) ɩɪɟɞɧɚɡɧɚчɟɧɵ ɞɥɹ ɨɛɟɫɩɟчɟɧɢɹ ɧɨɪɦɚɥɶɧɨɝɨ ɪɟɠɢɦɚ 
ɩɪɨɬɟɤɚɧɢɹ ɬɨɤɚ ɜ ɰɟɩɢ, ɟɝɨ ɨɬɤɥɸчɟɧɢɹ ɢ ɡɚɳɢɬɭ ɰɟɩɢ ɩɪɢ ɤɨɪɨɬɤɢɯ 
ɡɚɦɵɤɚɧɢɹɯ ɢ ɩɟɪɟɝɪɭɡɤɚɯ, ɚ ɬɚɤɠɟ ɞɥɹ ɨɩɟɪɚɬɢɜɧɵɯ ɜɤɥɸчɟɧɢɣ ɢ ɨɬ-
ɤɥɸчɟɧɢɣ ɷɥɟɤɬɪɢчɟɫɤɢɯ ɰɟɩɟɣ. Аɩɩɚɪɚɬɵ ɢɦɟɸɬ ɦɨɞɭɥɶɧɨɟ ɢɫɩɨɥɧɟ-
ɧɢɟ ɢ ɤɪɟɩɹɬɫɹ ɧɚ DIN−ɪɟɣɤɭ. Ɉɛɥɚɫɬɶ ɩɪɢɦɟɧɟɧɢɹ: • ɬɢɩ В –  ɩɪɢɦɟɧɹɟɬɫɹ ɞɥɹ ɡɚɳɢɬɵ ɧɢɡɤɨɜɨɥɶɬɧɵɯ ɷɥɟɤɬɪɢчɟɫɤɢɯ 

ɰɟɩɟɣ ɚɞɦɢɧɢɫɬɪɚɬɢɜɧɵɯ ɢ ɠɢɥɵɯ ɡɞɚɧɢɣ; • ɬɢɩ С –  ɩɪɢɦɟɧɹɟɬɫɹ ɞɥɹ ɡɚɳɢɬɵ ɧɢɡɤɨɜɨɥɶɬɧɵɯ ɷɥɟɤɬɪɢчɟɫɤɢɯ 
ɰɟɩɟɣ ɚɞɦɢɧɢɫɬɪɚɬɢɜɧɵɯ ɢ ɠɢɥɵɯ ɡɞɚɧɢɣ ɢ ɞɥɹ ɩɨɬɪɟ-
ɛɢɬɟɥɟɣ ɫ ɧɟɛɨɥɶɲɢɦɢ ɩɭɫɤɨɜɵɦɢ ɬɨɤɚɦɢ; • ɬɢɩ D –  ɩɪɢɦɟɧɹɟɬɫɹ ɞɥɹ ɡɚɳɢɬɵ ɧɢɡɤɨɜɨɥɶɬɧɵɯ ɷɥɟɤɬɪɢчɟɫɤɢɯ 
ɰɟɩɟɣ ɚɞɦɢɧɢɫɬɪɚɬɢɜɧɵɯ ɢ ɠɢɥɵɯ ɡɞɚɧɢɣ ɢ ɞɥɹ ɩɨɬɪɟ-
ɛɢɬɟɥɟɣ ɫ ɛɨɥɶɲɢɦɢ ɩɭɫɤɨɜɵɦɢ ɬɨɤɚɦɢ. 

ȼ ɜɵɤɥɸчɚɬɟɥɹɯ ɫɟɪɢɢ ȼА78 ɩɪɟɞɭɫɦɨɬɪɟɧɚ ɡɚɳɢɬɚ ɡɚɠɢɦɧɵɯ 
ɜɢɧɬɨɜ ɨɬ ɜɨɡɞɟɣɫɬɜɢɹ ɜɧɟɲɧɟɣ ɫɪɟɞɵ ɢ ɧɟɩɪɟɞɧɚɦɟɪɟɧɧɨɝɨ ɤɚɫɚɧɢɹ. 

Ɉɫɧɨɜɧɵɟ ɬɟɯɧɢчɟɫɤɢɟ ɞɚɧɧɵɟ ɜɵɤɥɸчɚɬɟɥɟɣ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢ-

ɰɚɯ 2.67–2.69. 

Авɬɨɦаɬɢɱеɫɤɢе выɤɥɸɱаɬеɥɢ ɫерɢɢ ВА81−41 − ɬɨɤɨɨɝɪɚɧɢчɢ-

ɜɚɸɳɢɟ ɫ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɵɦ ɪɚɫɰɟɩɢɬɟɥɟɦ (ɬɚɛɥ. ɉ1.1, ɪɢɫ. 2.139), 

ɩɪɟɞɧɚɡɧɚчɟɧɵ ɞɥɹ ɷɤɫɩɥɭɚɬɚɰɢɢ ɜ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɤɚɯ, ɚ ɬɚɤɠɟ ɞɨɩɭɫɤɚ-
ɟɬɫɹ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɢɯ ɞɥɹ ɩɪɹɦɵɯ ɩɭɫɤɨɜ ɚɫɢɧɯɪɨɧɧɵɯ ɞɜɢɝɚɬɟɥɟɣ ɫ 
ɤɨɪɨɬɤɨɡɚɦɤɧɭɬɵɦ ɪɨɬɨɪɨɦ ɢ ɨɬɤɥɸчɟɧɢɹ ɜɪɚɳɚɸɳɢɯɫɹ ɞɜɢɝɚɬɟɥɟɣ. 

Зɚɳɢɬɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɜɵɤɥɸчɚɬɟɥɟɣ ɩɪɢɜɟɞɟɧɵ ɧɚ ɪɢɫ. 2.139. 
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Ɍɚɛɥɢɰɚ 2.67 

Ɍɟɯɧɢчɟɫɤɢɟ ɞɚɧɧɵɟ ɚɜɬɨɦɚɬɢчɟɫɤɢɯ ɜɵɤɥɸчɚɬɟɥɟɣ ȼА76 «ЩИɌ» 

ȼɵɤɥɸчɚɬɟɥɶ  
ɉɚɪɚɦɟɬɪɵ  

ȼА76−29 ȼА76−31 

ɇɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɪɚɫɰɟɩɢɬɟɥɟɣ Iɧɨɦ. ɪɚɫɰ, А 
1, 2, 3, 4, 6, 10, 16, 20, 

25, 32, 40, 50, 63 
80, 100 

ɇɨɦɢɧɚɥɶɧɨɟ ɪɚɛɨчɟɟ ɧɚɩɪɹɠɟɧɢɟ, ȼ 400 400 

ɇɨɦɢɧɚɥɶɧɚɹ чɚɫɬɨɬɚ, Ƚɰ 50 50 

Чɢɫɥɨ ɩɨɥɸɫɨɜ 1, 2, 3, 4 1, 2, 3, 4 

Хɚɪɚɤɬɟɪɢɫɬɢɤɚ ɪɚɫɰɟɩɢɬɟɥɹ (ɬɢɩ) 
В(3−5)⋅Iɧɨɦ; 
С(5−10)⋅Iɧɨɦ 

С(5−10)⋅Iɧɨɦ; 
D(10−20)⋅Iɧɨɦ 

ɇɚɢɛɨɥɶɲɚɹ ɩɪɟɞɟɥɶɧɚɹ ɨɬɤɥɸчɚɸɳɚɹ ɫɩɨ-
ɫɨɛɧɨɫɬɶ ICU, А 

3000 4500 

ɇɚɢɛɨɥɶɲɚɹ ɪɚɛɨчɚɹ ɨɬɤɥɸчɚɸɳɚɹ ɫɩɨɫɨɛ-

ɧɨɫɬɶ ICS, ɜ % ICU 
100 100 

Кɚɬɟɝɨɪɢɹ ɩɪɢɦɟɧɟɧɢɹ (ȽɈɋɌ 50030.2) А А 

Кɥɢɦɚɬɢчɟɫɤɨɟ ɢɫɤɨɠɟɧɢɟ ɍХɅ3 ɍХɅ3 

ɋɟчɟɧɢɟ ɩɨɞɤɥɸчɚɟɦɵɯ ɩɪɨɜɨɞɧɢɤɨɜ, ɦɦ2
 1,0÷25,0 2,5÷35,0 

Ɍɚɛɥɢɰɚ 2.68 

Ɍɟɯɧɢчɟɫɤɢɟ ɞɚɧɧɵɟ ɚɜɬɨɦɚɬɢчɟɫɤɢɯ ɜɵɤɥɸчɚɬɟɥɟɣ ȼА77 ɢ ȼА78 

ɉɟɪɟɝɪɭɡɤɚ  КЗ 

Ɍɢɩ ɜɵɤɥɸчɚ-
ɬɟɥɹ Uɧ.ɜ., ȼ Iɧ.ɜ., А 

ȼ 

Ɍ 

Ɉ 

Х 

Ɉ 

Iɧ.ɪ., А

Iɭ(ɩ), А 
tɫɪ, 

ɦɢɧ 

Iɭ(КЗ), 

А 
tɫɪ, ɫ 

ɇ
ɨɦ
ɢɧ
ɚɥ
ɶɧ
ɚɹ

 ɩ
ɪɟ
ɞɟ
ɥɶ
ɧɚ
ɹ 

ɧɚ
ɢɛ
ɨɥ
ɶɲ
ɚɹ

 ɨ
ɬɤ
ɥɸ
чɚ
ɸ
ɳ
ɚɹ

 
ɫɩ
ɨɫ
ɨɛ
ɧɨ
ɫɬ
ɶ 

(I
C

U
),

 ɤ
А

 

1, 2, 3, 

4, 5, 6, 

10, 16, 

20, 25, 

32 

ȼА77−29 

ЩИɌ 
400 63 

В 
(ɪ
ɢɫ

. 
3

.1
3

7
) 
ɢ 

С
 (
ɪɢ
ɫ.

 3
.1

3
8

) 

40, 50, 

63 

1,45⋅Iɧ.ɪ.

2,55⋅Iɧ.ɪ

 

 

2,55⋅Iɧ.ɪ.

≤60

<2 

 

 

<1 

«ȼ» 

5⋅Iɧ.ɪ 

 

 

«ɋ» 

10⋅Iɧ.ɪ 

<0,1 4,5 

ȼА77−31 400 100 C ɢ D

16, 25, 

32, 40, 

50, 63, 

80, 100

1,45⋅Iɧ.ɪ.

2,55⋅Iɧ.ɪ

2,55⋅Iɧ.ɪ.

≤60

<2 

<1 

«ɋ» 

10⋅Iɧ.ɪ 
«D» 

14⋅Iɧ.ɪ 

<0,1 4,5 
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Ɉɤɨɧчɚɧɢɟ ɬɚɛɥɢɰɵ 2.68 

ɉɟɪɟɝɪɭɡɤɚ  КЗ 

Ɍɢɩ ɜɵɤɥɸчɚ-
ɬɟɥɹ Uɧ.ɜ., ȼ Iɧ.ɜ., А 

ȼ 

Ɍ 

Ɉ 

Х 

Ɉ 

Iɧ.ɪ., А

Iɭ(ɩ), А 
tɫɪ, 

ɦɢɧ 

Iɭ(КЗ), 

А 
tɫɪ, ɫ 

ɇ
ɨɦ
ɢɧ
ɚɥ
ɶɧ
ɚɹ

 ɩ
ɪɟ
ɞɟ
ɥɶ
ɧɚ
ɹ 

ɧɚ
ɢɛ
ɨɥ
ɶɲ
ɚɹ

 ɨ
ɬɤ
ɥɸ
чɚ
ɸ
ɳ
ɚɹ

 
ɫɩ
ɨɫ
ɨɛ
ɧɨ
ɫɬ
ɶ 

(I
C

U
),

 ɤ
А

 

1, 2, 3, 

4, 5, 6, 

10, 16, 

20, 25, 

32 
ȼА78−29 400 63 

B, C ɢ 

D 

40, 50, 

63 

1,45⋅Iɧ.ɪ.

2,55⋅Iɧ.ɪ

 

 

2,55⋅Iɧ.ɪ.

≤60

<2 

 

 

<1 

«ȼ» 

5⋅Iɧ.ɪ 

 

«ɋ» 

10⋅Iɧ.ɪ 
«D» 

14⋅Iɧ.ɪ 

<0,1 6 

ȼА78−31 400 100 

ɛɭɤɜɚ-
ɦɢ ɧɟ 
ɨɛɨ-
ɡɧɚчɟ-
ɧɚ 

63, 80, 

100 
1,3⋅Iɧ.ɪ. 60 

8⋅Iɧ.ɪ 

12⋅Iɧ.ɪ 

ɨɬ 0,2 

ɞɨ 5 
6 

ɉрɢɦеɱаɧɢе: 1. ȼɌɈХɈ – ɜɪɟɦɹɬɨɤɨɜɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɨɬɤɥɸчɟɧɢɹ ɜɵɤɥɸчɚɬɟɥɹ. 
2. ɇɚɢɛɨɥɶɲɚɹ ɪɚɛɨчɚɹ ɨɬɤɥɸчɚɸɳɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ȼА77-29 ЩИɌ (ICS) – 100% ICU. 

Ɍɚɛɥɢɰɚ 2.69 

Ɍɟɯɧɢчɟɫɤɢɟ ɞɚɧɧɵɟ ɚɜɬɨɦɚɬɢчɟɫɤɢɯ ɜɵɤɥɸчɚɬɟɥɟɣ ȼА80 «ЩИɌ» 

ɉɚɪɚɦɟɬɪɵ  ȼА80−29 

ɇɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɪɚɫɰɟɩɢɬɟɥɟɣ Iɧɨɦ. ɪɚɫɰ, А 
1, 2, 3, 4, 5, 6, 10, 16, 20, 25, 32, 

40, 50, 63 

ɇɨɦɢɧɚɥɶɧɨɟ ɪɚɛɨчɟɟ ɧɚɩɪɹɠɟɧɢɟ, ȼ 400 

ɇɨɦɢɧɚɥɶɧɚɹ чɚɫɬɨɬɚ, Ƚɰ 50 

Чɢɫɥɨ ɩɨɥɸɫɨɜ 1, 2, 3, 4 

Хɚɪɚɤɬɟɪɢɫɬɢɤɚ ɪɚɫɰɟɩɢɬɟɥɹ (ɬɢɩ) В(3−5)⋅Iɧɨɦ. ɪɚɫɰ; С(5−10)⋅Iɧɨɦ. ɪɚɫɰ

ɇɚɢɛɨɥɶɲɚɹ ɩɪɟɞɟɥɶɧɚɹ ɨɬɤɥɸчɚɸɳɚɹ ɫɩɨɫɨɛ-
ɧɨɫɬɶ ICU, А 

4500 

ɇɚɢɛɨɥɶɲɚɹ ɪɚɛɨчɚɹ ɨɬɤɥɸчɚɸɳɚɹ ɫɩɨɫɨɛɧɨɫɬɶ 
ICS, ɜ % ICU 

100 

Кɚɬɟɝɨɪɢɹ ɩɪɢɦɟɧɟɧɢɹ (ȽɈɋɌ 50030.2) А 

Кɥɢɦɚɬɢчɟɫɤɨɟ ɢɫɤɨɠɟɧɢɟ ɍХɅ3 

ɋɟчɟɧɢɟ ɩɨɞɤɥɸчɚɟɦɵɯ ɩɪɨɜɨɞɧɢɤɨɜ, ɦɦ2
 1,0÷25,0 



Ɋɢɫ. 2.137. Вреɦɹɬɨɤɨваɹ ɯараɤɬерɢɫɬɢɤа ɨɬɤɥɸɱеɧɢɹ 
авɬɨɦаɬɢɱеɫɤɨɝɨ выɤɥɸɱаɬеɥɹ ВА77−29 «ЩИТ» (ɬɢɩ В) 

Ɋɢɫ. 2.138. Вреɦɹɬɨɤɨваɹ ɯараɤɬерɢɫɬɢɤа ɨɬɤɥɸɱеɧɢɹ 
авɬɨɦаɬɢɱеɫɤɨɝɨ выɤɥɸɱаɬеɥɹ ВА77−29 «ЩИТ» (ɬɢɩ С) 
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Авɬɨɦаɬɢɱеɫɤɢе выɤɥɸɱаɬеɥɢ ВА87−41, ɧɟ ɢɦɟɸɳɢɟ ɦɚɤɫɢɦɚɥɶ-
ɧɵɯ ɪɚɫɰɟɩɢɬɟɥɟɣ ɬɨɤɚ, ɢɡɝɨɬɚɜɥɢɜɚɸɬɫɹ ɧɚ ɛɚɡɟ ɫɟɥɟɤɬɢɜɧɵɯ ɜɵɤɥɸчɚ-
ɬɟɥɟɣ ȼА85−41 (ɬɚɛɥ. ɉ1.1 ɢ 2.21) ɢ ɫɨɯɪɚɧɹɸɬ ɜɤɥɸчɟɧɧɨɟ ɩɨɥɨɠɟɧɢɟ 
ɞɨ ɡɧɚчɟɧɢɣ ɬɨɤɨɜ КЗ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɜɟɪɯɧɟɣ ɝɪɚɧɢɰɟ ɡɨɧɵ ɫɟɥɟɤ-
ɬɢɜɧɨɫɬɢ ɞɥɹ ɫɟɥɟɤɬɢɜɧɵɯ ɜɤɥɸчɚɬɟɥɟɣ, ɚ ɫɜɵɲɟ ɷɬɢɯ ɬɨɤɨɜ ɨɬɤɥɸчɚɸɬ 
ɷɥɟɤɬɪɢчɟɫɤɭɸ ɰɟɩɶ. ɉɨɥɧɨɟ ɜɪɟɦɹ ɨɬɤɥɸчɟɧɢɹ ɰɟɩɢ ɜɵɤɥɸчɚɬɟɥɟɦ ɩɪɢ 

ɧɨɦɢɧɚɥɶɧɨɦ ɬɨɤɟ ɫ ɦɨɦɟɧɬɚ ɩɨɞɚчɢ ɪɚɛɨчɟɝɨ ɧɚɩɪɹɠɟɧɢɹ ɧɚ ɜɵɜɨɞɵ 

ɤɚɬɭɲɤɢ ɧɟɡɚɜɢɫɢɦɨɝɨ ɪɚɫɰɟɩɢɬɟɥɹ ɧɟ ɛɨɥɟɟ 0,065 ɫ. 
Авɬɨɦаɬɢɱеɫɤɢе выɤɥɸɱаɬеɥɢ ɫерɢɢ ВА88 (ɬɚɛɥ. 2.70) ɹɜɥɹɸɬɫɹ 

ɷɥɟɤɬɪɢчɟɫɤɢɦɢ ɤɨɦɦɭɬɚɰɢɨɧɧɵɦɢ ɚɩɩɚɪɚɬɚɦɢ ɬɪɟɯɮɚɡɧɨɝɨ ɢɫɩɨɥɧɟ-
ɧɢɹ (ɬɪɟɯ- ɢ чɟɬɵɪɟɯɩɨɥɸɫɧɵɟ). ɋɧɚɛɠɟɧɵ ɞɜɭɦɹ ɫɢɫɬɟɦɚɦɢ ɡɚɳɢɬɵ ɨɬ 

 

Ɋɢɫ. 2.139. Вреɦɹɬɨɤɨваɹ ɯараɤɬерɢɫɬɢɤа ɨɬɤɥɸɱеɧɢɹ авɬɨɦаɬɢɱеɫɤɨɝɨ 
выɤɥɸɱаɬеɥɹ ВА81−41 
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Ɍɚɛɥɢɰɚ 2.70 

ȼɵɤɥɸчɚɬɟɥɢ ɬɢɩɚ ȼА88 

Ɍɟɯɧɢчɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ  ȼА88−32 ȼА88−33 ȼА88−35 ȼА88−37 ȼА88−40 ȼА88−43 

ɇɨɦɢɧɚɥɶɧɨɟ ɪɚɛɨчɟɟ ɧɚɩɪɹɠɟɧɢɟ, ȼ 400 

Ɇɚɤɫɢɦɚɥɶɧɵɣ ɧɨɦɢɧɚɥɶɧɵɣ ɬɨɤ (ɭɫ-
ɬɚɧɨɜɨчɧɵɣ ɝɚɛɚɪɢɬ), А 

125 160 250 400 800 1600 

Кɨɥɢчɟɫɬɜɨ ɩɨɥɸɫɨɜ 3 3 3 3 3 3 

Ɋɚɫɰɟɩɢɬɟɥɢ* 

ɬɟɩɥɨɜɨɣ, 
ɷɥɟɤɬɪɨɦɚɝ-
ɧɢɬɧɵɣ 

(ɪɢɫ. 2.140) 

ɬɟɩɥɨɜɨɣ, 
ɷɥɟɤɬɪɨɦɚɝ-
ɧɢɬɧɵɣ 

(ɪɢɫ. 2.141) 

ɬɟɩɥɨɜɨɣ, 
ɷɥɟɤɬɪɨɦɚɝ-
ɧɢɬɧɵɣ 

(ɪɢɫ. 2.142) 

ɬɟɩɥɨɜɨɣ, 
ɷɥɟɤɬɪɨɦɚɝ-
ɧɢɬɧɵɣ 

(ɪɢɫ. 2.143)

ɬɟɩɥɨɜɨɣ, 
ɷɥɟɤɬɪɨɦɚɝ-
ɧɢɬɧɵɣ 

(ɪɢɫ. 2.144) 

ɷɥɟɤɬɪɨɧɧɵɣ 
ɧɚ ɦɢɤɪɨɩɪɨ-
ɰɟɫɫɨɪɟ 

(ɪɢɫ. 2.55) 

Ɍɟɦɩɟɪɚɬɭɪɚ ɧɚɫɬɪɨɣɤɢ ɪɚɫɰɟɩɢɬɟɥɟɣ, °ɋ 
40 

ɇɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɪɚɫɰɟɩɢɬɟɥɹ, А 

12,5, 
16, 
25, 
32, 
40 

50, 
63, 
80, 
100,
125 

16, 
32, 
40 

50, 
63, 
80, 
100,
125 
160 

125, 
160, 
200, 
250 

250, 
315, 
400 

400, 
500, 
630, 
800 

1000, 
1250, 
1600 

ɍɫɬɚɜɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɨ ɬɨɤɭ КЗ, А 500 10⋅Iɧɨɦ 500 10⋅Iɧɨɦ 10⋅Iɧɨɦ 10⋅Iɧɨɦ 10⋅Iɧɨɦ Ɋɟɝɭɥɢɪɭɟɦɚɹ 
(2÷12)⋅Iɧɨɦ 

ɇɨɦɢɧɚɥɶɧɚɹ ɪɚɛɨчɚɹ ɧɚɢɛɨɥɶɲɚɹ ɨɬ-
ɤɥɸчɚɸɳɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ICS, ɤА 

12,5 17,5 25 35 35 50 

ɇɨɦɢɧɚɥɶɧɚɹ ɩɪɟɞɟɥɶɧɚɹ ɧɚɢɛɨɥɶɲɚɹ 
ɨɬɤɥɸчɚɸɳɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ICU, ɤА 

25 35 35 35 35 50 

ɇɨɦɢɧɚɥɶɧɵɣ ɤɪɚɬɤɨɜɪɟɦɟɧɧɨ ɜɵɞɟɪ-
ɠɢɜɚɟɦɵɣ ɬɨɤ ICW ɩɪɢ t ≤ 0,25 ɫ, ɤА 

⎯ ⎯ ⎯ ⎯ ⎯ 20 

Кɚɬɟɝɨɪɢɹ ɩɪɢɦɟɧɟɧɢɹ (ȽɈɋɌ 50030.2) А А А А А ȼ 

2
1
0
 

* − ɬɟɩɥɨɜɵɟ ɪɚɫɰɟɩɢɬɟɥɢ ȼА88−33/35/37 ɢɦɟɸɬ ɪɟɝɭɥɢɪɭɟɦɭɸ ɭɫɬɚɜɤɭ ɨɬ 0,7 ɞɨ 1,0⋅Iɧɨɦ. ɪɚɫɰ. 
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Ɋɢɫ. 2.140. Вреɦɹɬɨɤɨваɹ ɯараɤɬерɢɫɬɢɤа авɬɨɦаɬɢɱе-
ɫɤɨɝɨ выɤɥɸɱаɬеɥɹ ВА88−32: 1 – ɢɡ ɯɨɥɨɞɧɨɝɨ ɫɨɫɬɨɹɧɢɹ;  
2 – ɢɡ ɧаɝреɬɨɝɨ ɫɨɫɬɨɹɧɢɹ; 3 – ɡɨɧа ɫраɛаɬываɧɢɹ ɷɥеɤɬрɨ-

ɦаɝɧɢɬɧɨɝɨ раɫцеɩɢɬеɥɹ 

Ɋɢɫ. 2.141. Вреɦɹɬɨɤɨваɹ ɯараɤɬерɢɫɬɢɤа авɬɨɦаɬɢɱе-
ɫɤɨɝɨ выɤɥɸɱаɬеɥɹ ВА88−33: 1 – ɢɡ ɯɨɥɨɞɧɨɝɨ ɫɨɫɬɨɹɧɢɹ;  
2 – ɢɡ ɧаɝреɬɨɝɨ ɫɨɫɬɨɹɧɢɹ; 3 – ɡɨɧа ɫраɛаɬываɧɢɹ ɷɥеɤɬрɨ-

ɦаɝɧɢɬɧɨɝɨ раɫцеɩɢɬеɥɹ 
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Ɋɢɫ. 2.142. Вреɦɹɬɨɤɨваɹ ɯараɤɬерɢɫɬɢɤа авɬɨɦаɬɢɱе-
ɫɤɨɝɨ выɤɥɸɱаɬеɥɹ ВА88−35: 1 – ɢɡ ɯɨɥɨɞɧɨɝɨ ɫɨɫɬɨɹɧɢɹ;  
2 – ɢɡ ɧаɝреɬɨɝɨ ɫɨɫɬɨɹɧɢɹ; 3 – ɡɨɧа ɫраɛаɬываɧɢɹ ɷɥеɤɬрɨ-

ɦаɝɧɢɬɧɨɝɨ раɫцеɩɢɬеɥɹ 

Ɋɢɫ. 2.143. Вреɦɹɬɨɤɨваɹ ɯараɤɬерɢɫɬɢɤа авɬɨɦаɬɢɱе-
ɫɤɨɝɨ выɤɥɸɱаɬеɥɹ ВА88−37: 1 – ɢɡ ɯɨɥɨɞɧɨɝɨ ɫɨɫɬɨɹɧɢɹ;  
2 – ɢɡ ɧаɝреɬɨɝɨ ɫɨɫɬɨɹɧɢɹ; 3 – ɡɨɧа ɫраɛаɬываɧɢɹ ɷɥеɤɬрɨ-

ɦаɝɧɢɬɧɨɝɨ раɫцеɩɢɬеɥɹ 
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ȼА88-37
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ȼА88-40

10000

5000

1000

500

100

50
30
20

10

5

0,01

0,02

0,04

0,06

0,1

0,5

1

2
3

5

ȼ
ɪɟ
ɦɹ

 ɫ
ɪɚ
ɛɚ
ɬɵ
ɜɚ
ɧɢ
ɹ 

(ɫ
)

ɦɢ
ɧ.

120

60

30

10

5

2

1

2

1

3

1

1,05

1,3 2 3 4 5 6 8 10 1215 20 30 I I / ɧɨɦ

 

Ɋɢɫ. 2.144. Вреɦɹɬɨɤɨваɹ ɯараɤɬерɢɫɬɢɤа авɬɨɦаɬɢɱеɫɤɨɝɨ выɤɥɸɱаɬеɥɹ 
ВА88−40: 1 – ɢɡ ɯɨɥɨɞɧɨɝɨ ɫɨɫɬɨɹɧɢɹ; 2 – ɢɡ ɧаɝреɬɨɝɨ ɫɨɫɬɨɹɧɢɹ; 3 – ɡɨɧа ɫраɛа-

ɬываɧɢɹ ɷɥеɤɬрɨɦаɝɧɢɬɧɨɝɨ раɫцеɩɢɬеɥɹ 

ɫɜɟɪɯɬɨɤɚ: ɷɥɟɤɬɪɨɬɟɩɥɨɜɨɣ ɢ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɨɣ, ɫ ɜɡɚɢɦɨɫɨɝɥɚɫɨɜɚɧɧɵ-

ɦɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ. ɉɪɟɞɭɫɦɨɬɪɟɧɵ ɲɟɫɬɶ ɬɢɩɨɢɫɩɨɥɧɟɧɢɣ ɧɚ ɧɨɦɢ-

ɧɚɥɶɧɵɟ ɤɨɦɦɭɬɢɪɭɟɦɵɟ ɬɨɤɢ ɨɬ 125 ɞɨ 1600 А ɫ ɩɪɨɦɟɠɭɬɨчɧɵɦɢ ɭɫ-
ɬɚɜɤɚɦɢ ɷɥɟɤɬɪɨɬɟɩɥɨɜɵɯ ɪɚɫɰɟɩɢɬɟɥɟɣ. ɉɪɢɦɟɧɹɸɬɫɹ ɞɥɹ ɝɪɭɩɩɨɜɨɣ 

ɡɚɳɢɬɵ ɜ ɠɢɥɨɦ ɢ ɝɪɚɠɞɚɧɫɤɨɦ ɫɬɪɨɢɬɟɥɶɫɬɜɟ, ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɨɛɴɟɤ-
ɬɨɜ, ɷɥɟɤɬɪɢчɟɫɤɢɯ ɩɨɞɫɬɚɧɰɢɣ, ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɵɯ ɩɭɧɤɬɨɜ. ȼɵɤɥɸчɚ-
ɬɟɥɢ ɭɫɬɚɧɚɜɥɢɜɚɸɬ ɜ ɷɥɟɤɬɪɨɳɢɬɚɯ ɫɨ ɫɬɟɩɟɧɶɸ ɡɚɳɢɬɵ ɩɨ 
ȽɈɋɌ 14254−96 ɧɟ ɧɢɠɟ IP30. Иɡ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɭɫɬɪɨɣɫɬɜ ɩɪɟɞɭɫɦɨɬ-
ɪɟɧɚ ɭɫɬɚɧɨɜɤɚ: ɧɟɡɚɜɢɫɢɦɨɝɨ ɪɚɫɰɟɩɢɬɟɥɹ, ɪɚɫɰɟɩɢɬɟɥɹ ɦɢɧɢɦɚɥɶɧɨɝɨ 
ɧɚɩɪɹɠɟɧɢɹ, ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɢ ɚɜɚɪɢɣɧɵɯ ɤɨɧɬɚɤɬɨɜ. Ⱦɨɭɤɨɦɩɥɟɤɬɨɜɚ-
ɧɢɟ ɜɵɤɥɸчɚɬɟɥɟɣ ɩɪɨɢɡɜɨɞɢɬ ɩɨɬɪɟɛɢɬɟɥɶ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɟɯɧɨɥɨɝɢ-

чɟɫɤɢɦɢ ɨɫɨɛɟɧɧɨɫɬɹɦɢ ɡɚɳɢɳɚɟɦɨɝɨ ɨɛɴɟɤɬɚ. Хɚɪɚɤɬɟɪɢɫɬɢɤɚ ɬɨɤɨɨ-
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ɝɪɚɧɢчɟɧɢɹ ɜɵɤɥɸчɚɬɟɥɟɣ ȼА88 ɩɪɢɜɟɞɟɧɚ ɜ ɪɚɡɞɟɥɟ 2.3. 

Авɬɨɦаɬɢɱеɫɤɢе выɤɥɸɱаɬеɥɢ ɫерɢɢ ВА99. ȼɵɩɭɫɤɚɸɬɫɹ ɧɟɫɤɨɥɶ-
ɤɢɯ ɬɨɜɚɪɧɵɯ ɦɚɪɨɤ. 

ȼɵɤɥɸчɚɬɟɥɢ ȼА99 ЩИɌ (ɬɚɛɥ. 2.71) ɩɪɟɞɧɚɡɧɚчɟɧɵ ɞɥɹ ɨɛɟɫɩɟчɟ-
ɧɢɹ ɩɪɨɬɟɤɚɧɢɹ ɬɨɤɚ ɜ ɧɨɪɦɚɥɶɧɨɦ ɪɟɠɢɦɟ, ɡɚɳɢɬɵ ɷɥɟɤɬɪɢчɟɫɤɢɯ ɰɟɩɟɣ 

ɩɪɢ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɹɯ ɢ ɩɟɪɟɝɪɭɡɤɚɯ, ɚ ɬɚɤɠɟ ɞɥɹ ɢɯ ɨɩɟɪɚɬɢɜɧɵɯ 
ɜɤɥɸчɟɧɢɣ ɢ ɨɬɤɥɸчɟɧɢɣ. ɉɪɢɦɟɧɹɸɬɫɹ ɜ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɵɯ ɫɟɬɹɯ ɩɟ-
ɪɟɦɟɧɧɨɝɨ ɬɨɤɚ ɫ ɧɚɩɪɹɠɟɧɢɟɦ ɞɨ 690 ȼ ɢ ɧɨɦɢɧɚɥɶɧɵɦ ɪɚɛɨчɢɦ ɬɨɤɨɦ 

ɞɨ 1250 А. Ɋɚɫɲɢɮɪɨɜɤɚ ɭɫɥɨɜɧɨɝɨ ɨɛɨɡɧɚчɟɧɢɹ ɩɪɢɜɟɞɟɧɚ ɧɚ ɪɢɫ. 2.145. 

Аɧɚɥɨɝɢɢ ɜɵɤɥɸчɚɬɟɥɹɦ ɞɚɧɧɨɣ ɫɟɪɢɢ ɞɚɧɵ ɜ ɬɚɛɥɢɰɟ 2.72. 

              ȼА     99            ХХХ     Х    /    Х  Х 

 

ȼɵɤɥɸчɚɬɟɥɶ 
ɚɜɬɨɦɚɬɢчɟ-
ɫɤɢɣ 

 

ɇɨɦɟɪ ɫɟɪɢɢ 

 

Ɇɚɤɫɢɦɚɥɶɧɵɣ ɧɨɦɢɧɚɥɶɧɵɣ ɬɨɤ 
ɩɨ ɤɨɪɩɭɫɭ 

ɉɪɢɦɟɧɟɧɢɟ: ɛɟɡ ɤɨɞɚ –
ɞɥɹ ɪɚɫɩɪɟɞɟɥɟɧɢɹ 
2 – ɞɥɹ ɡɚɳɢɬɵ ɞɜɢɝɚɬɟ-
ɥɹ 

Кɨɥɢчɟɫɬɜɨ ɩɨɥɸɫɨɜ  

Хɚɪɚɤɬɟɪɢɫɬɢɤɚ ɢɫɩɨɥɧɟɧɢɹ ɪɚɫɰɟ-
ɩɢɬɟɥɹ: 
S – ɫɬɚɧɞɚɪɬɧɵɣ ɬɢɩ 

H – ɦɨɳɧɵɣ ɬɢɩ 

R – ɬɢɩ ɫ ɨɝɪɚɧɢчɟɧɢɟɦ ɬɨɤɚ 
 

Ɋɢɫ. 2.145. Сɬрɭɤɬɭра ɭɫɥɨвɧɨɝɨ ɨɛɨɡɧаɱеɧɢɹ авɬɨɦаɬɢɱеɫɤɢɯ выɤɥɸɱаɬе-
ɥей ВА99 ЩИТ 

Ɍɚɛɥɢɰɚ 2.72 

Аɧɚɥɨɝɢɢ ɜɵɤɥɸчɚɬɟɥɹɦ ȼА99 ЩИɌ 

Ɇɨɞɟɥɶ 
ȼА99 
ЩИɌ 

ɈАɈ «Ⱦɚɝɷɥɟɤ-
ɬɪɨɚɜɬɨɦɚɬ» 

Зɚ
ɜɨ
ɞ 
ɇ
ȼ
А

, 
 

ɝ.
 Ч
ɟɛ
ɨɤ
ɫɚ
ɪɵ

 

Ɉ
А
Ɉ

 «
Э
ɥɟ
ɤ-

ɬɪ
ɨɚ
ɩɩ
ɚɪ
ɬɚ

»
, 

ɝ.
 К
ɭɪ
ɫɤ

 

Ɉ
А
Ɉ

 «
ɇ
ɨɜ
ɨ-

ɫɢ
ɛɢ
ɪɫ
ɤɢ
ɣ 

ɇ
ȼ
А

»
 ɈАɈ «Ⱦɢɜɧɨ-
ɝɨɪɫɤɢɣ ɡɚɜɨɞ 

ɇȼА» 

Ƚɍ
ɉ

 «
ɇ
ɨɜ
ɨ-

ɜɹ
ɬɫ
ɤɢ
ɣ 
ɦɟ
ɯɚ

-
ɧɢ
чɟ
ɫɤ
ɢɣ

 ɡɚ
-

ɜɨ
ɞ»

 

АɈЗɌ «Кɨɧɬɚɤɬɨɪ»,  
ɝ. ɍɥɶɹɧɨɜɫɤ 

ȼА99−
63 

АЕ2046
Ɇɉ100 

АЕ2046
ɆɆ 

АЕ2046
-100 

    

ȼА99−
100 

 
АЕ2056
ɆɆ 

АЕ2056
Ɇ А

Е2
0
5

6
Ɇ
ɉ

-
1

0
0

 

    

ȼА99−
250 

 

А
Е2

0
4
6

-
1

0
0

 

   ȼ
А

5
7
Ɏ

−35
 

   

ȼА99−
400 

      

ȼ
А

5
1

−35
 

ȼА52−37
  

ȼА99−
630 

        

ȼА51−
39Ȼ 
А3790   

ȼА99−
800 

         
ȼА53−

41 
 

ȼА99−
1250 

          
ȼА53−

43 
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Ɍɚɛɥɢɰɚ 2.71 

Ɍɟɯɧɢчɟɫɤɢɟ ɞɚɧɧɵɟ ɚɜɬɨɦɚɬɢчɟɫɤɢɯ ɜɵɤɥɸчɚɬɟɥɟɣ ɫɟɪɢɢ ȼА99 ЩИɌ 

ɉɟɪɟɝɪɭɡɤɚ КЗ 

Ɍɢɩ ɜɵɤɥɸчɚ-
ɬɟɥɹ 

Uɧ.ɜ, 

ȼ 
Iɧ.ɜ, А 

ȼ
ɌХ
Ɉ

 

Iɧ.ɪɚɫɰ, 

А 

Iɭ(ɩ), А
tɫɪ, 

ɦɢɧ 

Iɭ(КЗ), 

А 
tɫɪ, ɫ 

ɇ
ɨɦ
ɢɧ
ɚɥ
ɶɧ
ɚɹ

 ɩ
ɪɟ
ɞɟ
ɥɶ
ɧɚ
ɹ 

ɨɬ
ɤɥ
ɸ
чɚ
ɸ
ɳ
ɚɹ

 ɫ
ɩɨ
ɫɨ
ɛɧ
ɨɫ
ɬɶ

 
(I

C
U
),

 ɤ
А

, 
ɩɪ
ɢ 

3
8
0
 ȼ

 
ɇ
ɨɦ
ɢɧ
ɚɥ
ɶɧ
ɚɹ

 ɪ
ɚɛ
ɨч
ɚɹ

 ɨ
ɬ-

ɤɥ
ɸ
чɚ
ɸ
ɳ
ɚɹ

 ɫ
ɩɨ
ɫɨ
ɛɧ
ɨɫ
ɬɶ

 
(I

C
S
),

 ɤ
А

, 
ɩɪ
ɢ 

3
8
0
 ȼ

 

ȼА99−63 S/3 
ɇ/3 
ɇ/4 

415 63 
16,20, 
32,40, 
50, 63

1,3⋅Iɧ.ɪ 60 
8⋅Iɧ.ɪ

12⋅Iɧ.ɪ

ɨɬ 0,2 
ɞɨ 2 
ɢɥɢ 5 

10 
25 
25 

5 
12,5
12,5 

60 

ȼА99−100 S/3 
ɇ/2 
ɇ/3 
ɇ/4 
R/3 

690 100 

16,20, 
32,40, 
50,63, 

80, 
100 

1,3⋅Iɧ.ɪ

120 

8⋅Iɧ.ɪ
12⋅Iɧ.ɪ

ɨɬ 0,2 
ɞɨ 2 
ɢɥɢ 5 

17,5 
30 
30 
30 
50 

8,5 
15 
15 
15 
25 

ȼА99−255 S/3 
ɇ/2 
ɇ/3 
ɇ/4 
R/3 

690 225 

100, 
125, 
160, 
180, 
200, 
225 

1,3⋅Iɧ.ɪ 120 
8⋅Iɧ.ɪ

12⋅Iɧ.ɪ

ɨɬ 0,2 
ɞɨ 10 

20 
30 
30 
30 
50 

10 
15 
15 
15 
25 

ȼА99−400 S/3 
ɇ/3 
R/3 

690 400 

225, 
250, 
315, 
350, 
400 

1,3⋅Iɧ.ɪ 120 
8⋅Iɧ.ɪ

12⋅Iɧ.ɪ

ɨɬ 0,2 
ɞɨ 2 

25 
30 
50 

12,5
15 
25 

ȼА99−600 S/3 
ɇ/3 
R/3 

690 630 
400, 
500, 
600 

1,3⋅Iɧ.ɪ 120 
8⋅Iɧ.ɪ

12⋅Iɧ.ɪ

ɨɬ 0,2 
ɞɨ 5 

25 
30 
50 

12,5
15 
25 

ȼА99−800 ɇ/3 
R/3 

415 800 
630, 
700, 
800 

1,3⋅Iɧ.ɪ 120 
8⋅Iɧ.ɪ

12⋅Iɧ.ɪ

ɨɬ 0,2 
ɞɨ 5 

50 
55 

25 
27,5 

ȼА99−1250 ɇ/3 415 1250 

ȼ
ɪɟ
ɦɹ
ɬɨ
ɤɨ
ɜɚ
ɹ 
ɯɚ
ɪɚ
ɤɬ
ɟɪ
ɢɫ
ɬɢ
ɤɚ

 ɛ
ɭɤ
ɜɚ
ɦɢ

 ɧ
ɟ 
ɨɛ
ɨɡ
ɧɚ
чɟ
ɧɚ

 (
ɪɢ
ɫ.

 2
.1

4
6
−2.

1
4

8
) 

700, 
800, 
900, 
1000, 
1250

1,3⋅Iɧ.ɪ 120 
5⋅Iɧ.ɪ
8⋅Iɧ.ɪ 

ɨɬ 0,2 
ɞɨ 6 

50 25 

ɉрɢɦеɱаɧɢе: 1. ȼХɌɈ – ɜɪɟɦɹɬɨɤɨɜɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɨɬɤɥɸчɟɧɢɹ ɜɵɤɥɸчɚɬɟɥɹ; 
2. ɬɟɩɥɨɜɵɟ ɪɚɫɰɟɩɢɬɟɥɢ ɩɪɢ ɬɨɤɟ 1,05⋅Iɧɨɦ. ɪɚɫɰ ɧɟ ɫɪɚɛɚɬɵɜɚɸɬ ɜ ɬɟчɟɧɢɟ ɨɞɧɨɝɨ чɚ-
ɫɚ ɩɪɢ Iɧɨɦ. ɪɚɫɰ ≤ 63 А ɢ ɜ ɬɟчɟɧɢɟ ɞɜɭɯ чɚɫɨɜ ɩɪɢ Iɧɨɦ. ɪɚɫɰ > 63 А; 

3. ɧɨɪɦɵ ɨɬɤɥɸчɟɧɢɹ ɜɵɤɥɸчɚɬɟɥɹ ɩɪɢ ɩɪɟɜɵɲɟɧɢɢ ɬɨɤɚ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 2.73. 
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1 2 3 4 5 7 8 12 20 40

Кɪɚɬɧɨɫɬɶ ɧɨɦɢɧɚɥɶɧɨɦɭ ɬɨɤɭ
ɚ

0,02
0,05
0,1

0,2
0,5

1
2
5

10

20
30
60

120

600

1200

3600
7200

10000

ȼ
ɪɟ
ɦɹ

 ɪ
ɚɫ
ɰɟ
ɩɥ
ɟɧ
ɢɹ

, 
ɫ

 

1 2 3 4 5 7 8 12 20 40

Кɪɚɬɧɨɫɬɶ ɧɨɦɢɧɚɥɶɧɨɦɭ ɬɨɤɭ
ɛ

0,02
0,05
0,1

0,2
0,5

1
2
5

10

20
30
60

120

600

1200

3600
7200

10000

ȼ
ɪɟ
ɦɹ

 ɪ
ɚɫ
ɰɟ
ɩɥ
ɟɧ
ɢɹ

, 
ɫ

 

Ɋɢɫ. 2.146. Вреɦɹɬɨɤɨвые ɯараɤɬерɢɫɬɢɤɢ авɬɨɦаɬɢɱеɫɤɢɯ выɤɥɸɱаɬеɥей 
ВА99−63 ɢ ВА99−100: а – ɧɨɦɢɧаɥɶɧый ɬɨɤ раɫцеɩɢɬеɥей 16…32 А; ɛ – ɧɨɦɢɧаɥɶ-

ɧый ɬɨɤ раɫцеɩɢɬеɥей 40…100А 
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1 2 3 4 5 7 8 12 20 40

Кɪɚɬɧɨɫɬɶ ɧɨɦɢɧɚɥɶɧɨɦɭ ɬɨɤɭ
ɚ

0,02
0,05
0,1

0,2
0,5

1
2
5

10

20
30
60

120

600

1200

3600
7200

10000

ȼ
ɪɟ
ɦɹ

 ɪ
ɚɫ
ɰɟ
ɩɥ
ɟɧ
ɢɹ

, 
ɫ

 

 

1 2 3 4 5 7 8 12 20 40

Кɪɚɬɧɨɫɬɶ ɧɨɦɢɧɚɥɶɧɨɦɭ ɬɨɤɭ
ɛ

0,02
0,05
0,1

0,2
0,5

1
2
5

10

20
30
60

120

600

1200

3600
7200

10000

ȼ
ɪɟ
ɦɹ

 ɪ
ɚɫ
ɰɟ
ɩɥ
ɟɧ
ɢɹ

, 
ɫ

 

Ɋɢɫ. 2.147. Вреɦɹɬɨɤɨвые ɯараɤɬерɢɫɬɢɤɢ авɬɨɦаɬɢɱеɫɤɢɯ выɤɥɸɱаɬеɥей 
ВА99−250 (а) ɢ ВА99−400 (ɛ) 
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1 2 3 4 5 7 8 12 20 40

Кɪɚɬɧɨɫɬɶ ɧɨɦɢɧɚɥɶɧɨɦɭ ɬɨɤɭ
ɚ

0,02
0,05
0,1

0,2
0,5

1
2
5

10

20
30
60

120

600

1200

3600
7200

10000

ȼ
ɪɟ
ɦɹ

 ɪ
ɚɫ
ɰɟ
ɩɥ
ɟɧ
ɢɹ

, 
ɫ

 
 

1 2 3 4 5 7 8 12 20 40

Кɪɚɬɧɨɫɬɶ ɧɨɦɢɧɚɥɶɧɨɦɭ ɬɨɤɭ
ɛ

0,02
0,05
0,1

0,2
0,5

1
2
5

10

20
30
60

120

600

1200

3600
7200

10000

ȼ
ɪɟ
ɦɹ

 ɪ
ɚɫ
ɰɟ
ɩɥ
ɟɧ
ɢɹ

, 
ɫ

 

Ɋɢɫ. 2.148. Вреɦɹɬɨɤɨвые ɯараɤɬерɢɫɬɢɤɢ авɬɨɦаɬɢɱеɫɤɢɯ выɤɥɸɱаɬеɥей 
ВА99−630, ВА99−800 (а) ɢ ВА99−1250 (ɛ) 
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Ɍɚɛɥɢɰɚ 2.73 

ɇɨɪɦɵ ɨɬɤɥɸчɟɧɢɹ ɜɵɤɥɸчɚɬɟɥɟɣ ȼА99 ЩИɌ ɩɪɢ ɩɪɟɜɵɲɟɧɢɢ ɬɨɤɚ 

Ɍɨɤ  Зɚɞɚɧɧɨɟ ɡɧɚчɟɧɢɟ  ɇɚчɚɥɶɧɨɟ ɫɨɫɬɨɹɧɢɟ 

1,0⋅Iɧɨɦ > 2 ч Хɨɥɨɞɧɨɟ ɫɨɫɬɨɹɧɢɟ 

1,5⋅Iɧɨɦ ≤ 4 ɦɢɧ ɇɚɝɪɟɬɨɟ ɫɨɫɬɨɹɧɢɟ 

7,2⋅Iɧɨɦ 4 ɫ ≤ t ≤ 10 ɫ Хɨɥɨɞɧɨɟ ɫɨɫɬɨɹɧɢɟ 

Авɬɨɦаɬɢɱеɫɤɢе выɤɥɸɱаɬеɥɢ ɫерɢɢ ВА−99 ɬɨɪɝɨɜɨɣ ɦɚɪɤɢ EKF 

(ɩɪɨɢɡɜɨɞɢɬɟɥɶ ɈɈɈ «Иɧɬɟɪɷɥɟɤɬɪɨɤɨɦɩɥɟɤɬ») ɩɪɟɞɧɚɡɧɚчɟɧɵ ɞɥɹ 
ɷɤɫɩɥɭɚɬɚɰɢɢ ɜ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɤɚɯ ɠɢɥɨɝɨ ɢ ɝɪɚɠɞɚɧɫɤɨɝɨ ɫɬɪɨɢɬɟɥɶɫɬ-
ɜɚ, ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɨɛɴɟɤɬɚɯ, ɷɥɟɤɬɪɨɩɨɞɫɬɚɧɰɢɹɯ, ɪɚɫɩɪɟɞɟɥɢ-

ɬɟɥɶɧɵɯ ɩɭɧɤɬɚɯ, ɳɢɬɨɜɨɦ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɢ ɫ ɧɨɦɢɧɚɥɶɧɵɦ ɪɚɛɨ-
чɢɦ ɧɚɩɪɹɠɟɧɢɟɦ ɞɨ 690 ȼ ɩɟɪɟɦɟɧɧɨɝɨ ɬɨɤɚ чɚɫɬɨɬɨɣ 50 Ƚɰ ɢ ɪɚɛɨчɢ-

ɦɢ ɬɨɤɚɦɢ ɨɬ 12,5 ɞɨ 1600 А. Ɍɟɯɧɢчɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɜɵɤɥɸчɚɬɟ-
ɥɟɣ ɜɫɟɯ ɜɵɩɭɫɤɚɟɦɵɯ ɦɨɞɢɮɢɤɚɰɢɣ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 2.74. Ⱦɥɹ ɚɜ-
ɬɨɦɚɬɨɜ ɫɟɪɢɢ ȼА−99Ɇ ɜ чɢɫɥɢɬɟɥɟ ɭɤɚɡɚɧɵ ɬɨɤɢ ɩɪɢ ɧɚɩɪɹɠɟɧɢɢ 

690 ȼ, ɜ ɡɧɚɦɟɧɚɬɟɥɟ – ɩɪɢ 400 ȼ. 

Ɍɟɪɦɨɷɥɟɤɬɪɨɦɚɝɧɢɬɧɵɟ ɪɚɫɰɟɩɢɬɟɥɢ ɜɵɤɥɸчɚɬɟɥɟɣ ȼА−99 ɢɦɟɸɬ 
ɪɟɝɭɥɢɪɭɟɦɭɸ ɭɫɬɚɜɤɭ ɩɨ ɬɨɤɭ ɩɟɪɟɝɪɭɡɤɢ: ɩr II ⋅−= )0,18,0( . ȼɵɤɥɸчɚɬɟ-
ɥɢ ɫ ɬɨɤɨɦ ɪɚɫɰɟɩɢɬɟɥɟɣ ɨɬ 12,5 ɞɨ 40 А ɨɫɧɚɳɚɸɬɫɹ ɧɟɪɟɝɭɥɢɪɭɟɦɨɣ 

ɭɫɬɚɜɤɨɣ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɨɝɨ ɪɚɫɰɟɩɢɬɟɥɹ 500 А, ɭ ɜɵɤɥɸчɚɬɟɥɟɣ ɫ 
ɛɨɥɶɲɢɦ ɧɨɦɢɧɚɥɶɧɵɦ ɬɨɤɨɦ ɭɫɬɚɜɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ ɪɚɜɧɚ 10⋅Iɩ 
(ɪɢɫ. 2.149−2.151).  

ȼɵɤɥɸчɚɬɟɥɢ ȼА−99 ɦɨɝɭɬ ɤɨɦɩɥɟɤɬɨɜɚɬɶɫɹ ɞɨɩɨɥɧɢɬɟɥɶɧɵɦɢ 

ɭɫɬɪɨɣɫɬɜɚɦɢ: • ɧɟɡɚɜɢɫɢɦɵɦɢ ɪɚɫɰɟɩɢɬɟɥɹɦɢ; • ɪɚɫɰɟɩɢɬɟɥɹɦɢ ɦɢɧɢɦɚɥɶɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ; • ɞɨɩɨɥɧɢɬɟɥɶɧɵɦɢ ɢ ɚɜɚɪɢɣɧɵɦɢ ɤɨɧɬɚɤɬɚɦɢ. 

Ɋɚɛɨчɟɟ ɧɚɩɪɹɠɟɧɢɟ ɧɟɡɚɜɢɫɢɦɨɝɨ ɪɚɫɰɟɩɢɬɟɥɹ ȼ 

ɩɟɪɟɦɟɧɧɨɝɨ ɬɨɤɚ, ɞɢɚɩɚɡɨɧ ɫɪɚɛɚɬɵɜɚɧɢɹ 
)240180(ɟ −=U

ɟ)1,17,0( U⋅− . 

Ɋɚɫɰɟɩɢɬɟɥɶ ɦɢɧɢɦɚɥɶɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ ɜɵɡɵɜɚɟɬ ɨɬɤɥɸчɟɧɢɟ ɜɵ-

ɤɥɸчɚɬɟɥɹ ɩɪɢ ɫɧɢɠɟɧɢɢ ɮɚɡɧɨɝɨ ɢɥɢ ɥɢɧɟɣɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ ɧɚ ɟɝɨ 
ɜɜɨɞɟ ɞɨ 70% ɨɬ ɧɨɦɢɧɚɥɶɧɨɝɨ, ɚ ɬɚɤɠɟ ɩɪɟɩɹɬɫɬɜɭɟɬ ɟɝɨ ɜɤɥɸчɟɧɢɸ, 

ɟɫɥɢ ɧɚɩɪɹɠɟɧɢɟ ɜ ɷɬɨɣ ɰɟɩɢ ɦɟɧɶɲɟ 85% ɨɬ ɧɨɦɢɧɚɥɶɧɨɝɨ. Ɇɢɧɢɦɚɥɶ-
ɧɵɣ ɪɚɫɰɟɩɢɬɟɥɶ ɦɨɠɧɨ ɬɚɤɠɟ ɢɫɩɨɥɶɡɨɜɚɬɶ ɜ ɤɚчɟɫɬɜɟ ɧɟɡɚɜɢɫɢɦɨɝɨ 
ɪɚɫɰɟɩɢɬɟɥɹ, ɟɫɥɢ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ ɜ ɰɟɩɶ ɟɝɨ ɭɩɪɚɜɥɟɧɢɹ ɜɤɥɸчɢɬɶ 
ɤɧɨɩɨчɧɵɣ ɜɵɤɥɸчɚɬɟɥɶ ɫ ɪɚɡɦɵɤɚɸɳɢɦ ɤɨɧɬɚɤɬɨɦ. ɉɪɢ ɤɪɚɬɤɨɜɪɟ-
ɦɟɧɧɨɦ  ɪɚɡɦɵɤɚɧɢɢ  ɤɨɧɬɚɤɬɚ  ɤɧɨɩɨчɧɨɝɨ  ɜɵɤɥɸчɚɬɟɥɹ ɦɢɧɢɦɚɥɶɧɵɣ  
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Ɍɚɛɥɢɰɚ 2.74 

ȼɵɤɥɸчɚɬɟɥɢ ɚɜɬɨɦɚɬɢчɟɫɤɢɟ ɫɟɪɢɢ ȼА−99 ɬɨɪɝɨɜɨɣ ɦɚɪɤɢ EKF 

ɇɚɢɦɟɧɨɜɚ-
ɧɢɟ 
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ɶɧ
ɨɟ

 ɪ
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ɟɟ
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ɩɪ
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, 
ȼ

 
ɇɨɦɢɧɚɥɶ-
ɧɵɣ ɬɨɤ ɪɚɫ-
ɰɟɩɢɬɟɥɹ Iɩ, 

А 
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ɦɚɝɧɢɬɧɨ-
ɝɨ ɪɚɫɰɟ-
ɩɢɬɟɥɹ, А

ɉɪɟ-
ɞɟɥɶɧɚɹ 
ɨɬɤɥɸ-
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ɫɩɨɫɨɛ-
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ɸ
чɚ
ɸ
ɳ
ɚɹ

 

ɫɩ
ɨɫ
ɨɛ
ɧɨ
ɫɬ
ɶ 

I C
S
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ȼ
ɤɥ
ɸ
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ɸ
ɳ
ɚɹ

 ɫ
ɩɨ
ɫɨ
ɛ-

ɧɨ
ɫɬ
ɶ 

I c
m
, 
(I

cm
/I

C
U
) 

К
ɨɥ
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ɟɫ
ɬɜ
ɨ 
ɩɨ
ɥɸ
ɫɨ
ɜ 

Сеɪия ВА−99 

12,5; 16; 25; 

32; 40 
500 

ȼА−99/125 500 
50; 63; 80; 

100; 125 

ɬɟɪɦɨ-
ɷɥɟɤɬ-
ɪɨɦɚɝ-
ɧɢɬɧɵɣ 

(ɌɆ) 
10⋅Iɩ 

35 17,5 2,1 

ȼА−99/160 690 

16; 25; 32; 
40; 50; 63; 

80; 100; 125; 
160 

10⋅Ir 35 26,25 2,1 

ȼА−99/250 690 
125; 160; 

200; 250 
10⋅Ir 35 26,25 2,1 

ȼА−99/400 690 250; 315; 400 10⋅Ir 37,5 35 2,1 

ȼА−99/800 690 
400; 500; 
630; 800 

ɌɆ
 ɪ
ɟɝ
ɭɥ
ɢɪ
ɭɟ
ɦɵ
ɣ 

10⋅Ir 37,5 35 2,1 

3Ɋ, 

3Ɋ+N,

4Ɋ 

Сеɪия ВА−99М 

16; 20; 32; 50 ɌɆ 500 
ȼА−99Ɇ/63 400 

63 ɌɆ 10⋅Iɩ ⎯ /20 ⎯ /12,5 2,1 

ȼА−99Ɇ/100 690 63; 80; 100 ɌɆ 10⋅Iɩ 18/20 4/8 2,1 

ȼА−99Ɇ/250 690 
125; 160; 

200; 225; 250
ɌɆ 10⋅Iɩ 18/25 4/8 2,1 

ȼА−99Ɇ/400 690 250; 315; 400 ɌɆ 10⋅Iɩ 25/42 5/10 2,2 

ȼА−99Ɇ/630 690 400; 500; 630 ɌɆ 10⋅Iɩ 10/50 5/32,5 2,2 

ȼА−99Ɇ/800 690 800 ɌɆ 10⋅Iɩ 10/50 5/32,5 2,2 

3Ɋ, 

4Ɋ 

ȼА−99Ɇ/1250 690 1250 ɌɆ 10⋅Iɩ 10/35 5/35 2,2 

ȼА−99Ɇ/1600 690 1600 ɌɆ 10⋅Iɩ 10/35 5/35 2,2 
3Ɋ 

Сеɪия ВА−99С 
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50; 63; 80; 
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800 36 25 2,1 
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(5÷10)⋅Ir 36 36 2,1 
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ɌɆ
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ɭɥ
ɢɪ
ɭɟ
ɦɵ
ɣ 

(5÷10)⋅Ir 45 45 2,1 

2Ɋ, 

3Ɋ, 

3Ɋ+N,

4Ɋ 
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Ɋɢɫ. 2.149. Вреɦɹɬɨɤɨвые ɯараɤɬерɢɫɬɢɤɢ ɨɬɤɥɸɱеɧɢɹ выɤɥɸɱаɬеɥей 

ВА−99/125 (а) ɢ ВА−99/160 (ɛ) 
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1 1,5 2 3 4 5 6 7 10 15 20 30 40 50 70 100 I I / n
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Кɪɚɬɧɨɫɬɶ ɬɨɤɚɛ
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Ɋɢɫ. 2.150. Вреɦɹɬɨɤɨвые ɯараɤɬерɢɫɬɢɤɢ ɨɬɤɥɸɱеɧɢɹ выɤɥɸɱаɬеɥей 
ВА−99/250 (а) ɢ ВА−99/400 (ɛ) 
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1 1,5 2 3 4 5 6 7 10 15 20 30 40 50 70 100 I I / n

Кɪɚɬɧɨɫɬɶ ɬɨɤɚ
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Ɋɢɫ. 2.151. Вреɦɹɬɨɤɨвые ɯараɤɬерɢɫɬɢɤɢ ɨɬɤɥɸɱеɧɢɹ выɤɥɸɱаɬеɥей 

ВА−99/800 

ɪɚɫɰɟɩɢɬɟɥɶ ɨɬɤɥɸчɢɬ ɚɜɬɨɦɚɬɢчɟɫɤɢɣ ɜɵɤɥɸчɚɬɟɥɶ. Ɋɚɛɨчɟɟ ɧɚɩɪɹɠɟ-
ɧɢɟ ɪɚɫɰɟɩɢɬɟɥɹ ȼ ɩɟɪɟɦɟɧɧɨɝɨ ɬɨɤɚ, ɞɢɚɩɚɡɨɧ ɧɚɩɪɹ-
ɠɟɧɢɣ ɜɤɥɸчɟɧɢɹ ɪɚɫɰɟɩɢɬɟɥɹ 

)240180(ɟ −=U

ɟ)1,185,0( U⋅− , ɞɢɚɩɚɡɨɧ ɭɞɟɪɠɚɧɢɹ 
, ɧɚɩɪɹɠɟɧɢɟ ɨɬɤɥɸчɟɧɢɹ ɟ)1,17,0( U⋅− ɟ7,0 U⋅  ɢ ɦɟɧɟɟ.  

Ⱦɨɩɨɥɧɢɬɟɥɶɧɵɟ ɤɨɧɬɚɤɬɵ (ɪɚɛɨчɢɣ ɬɨɤ 3−6 А) ɩɪɟɞɧɚɡɧɚчɟɧɵ ɞɥɹ 
ɫɢɝɧɚɥɢɡɚɰɢɢ ɨ ɩɨɥɨɠɟɧɢɢ ɫɢɥɨɜɵɯ ɤɨɧɬɚɤɬɨɜ ɜɵɤɥɸчɚɬɟɥɹ (ɜɤɥɸчɟɧɨ 
– ɨɬɤɥɸчɟɧɨ), ɚ ɚɜɚɪɢɣɧɵɟ (ɪɚɛɨчɢɣ ɬɨɤ 2 А) – ɞɥɹ ɫɢɝɧɚɥɢɡɚɰɢɢ ɨ ɫɪɚ-
ɛɚɬɵɜɚɧɢɢ ɜɵɤɥɸчɚɬɟɥɹ ɨɬ ɫɜɟɪɯɬɨɤɚ (ɩɟɪɟɝɪɭɡɤɢ ɢɥɢ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵ-

ɤɚɧɢɹ), ɧɟɡɚɜɢɫɢɦɨɝɨ ɪɚɫɰɟɩɢɬɟɥɹ, ɪɚɫɰɟɩɢɬɥɹ ɦɢɧɢɦɚɥɶɧɨɝɨ ɧɚɩɪɹɠɟ-
ɧɢɹ, ɤɧɨɩɤɢ «ɌЕɋɌ». ɉɪɢ ɜɨɡɜɪɚɳɟɧɢɢ ɜɵɤɥɸчɚɬɟɥɹ ɜ ɢɫɯɨɞɧɨɟ ɫɨ-
ɫɬɨɹɧɢɟ ɫɢɝɧɚɥɢɡɚɰɢɹ ɨɬɤɥɸчɚɟɬɫɹ. 

Аɜɬɨɦɚɬɢчɟɫɤɢɟ ɜɵɤɥɸчɚɬɟɥɢ ȼА−99Ɇ (ɬɚɛɥ. 2.74) ɹɜɥɹɸɬɫɹ ɛɨɥɟɟ 
ɷɤɨɧɨɦɢчɧɨɣ ɦɨɞɢɮɢɤɚɰɢɟɣ ɜɵɤɥɸчɚɬɟɥɟɣ ɫɟɪɢɢ ȼА−99. Ɉɧɢ ɨɫɧɚɳɟ-
ɧɵ ɧɟɪɟɝɭɥɢɪɭɟɦɵɦɢ ɬɟɪɦɨɷɥɟɤɬɪɨɦɚɝɧɢɬɧɵɦɢ ɪɚɫɰɟɩɢɬɟɥɹɦɢ. ȼɪɟɦɹ 
ɫɪɚɛɚɬɵɜɚɧɢɹ ɜɵɤɥɸчɚɬɟɥɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɟɝɨ ɜɪɟɦɹɬɨɤɨɜɨɣ ɯɚɪɚɤɬɟ-
ɪɢɫɬɢɤɟ (ɪɢɫ. 2.152−2.154). ɉɪɢ ɷɬɨɦ ɡɧɚчɟɧɢɟ ɭɫɬɚɜɤɢ ɡɚɳɢɬɵ ɨɬ ɩɟɪɟ- 
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Кɪɚɬɧɨɫɬɶ ɧɨɦɢɧɚɥɶɧɨɝɨ ɬɨɤɚ
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Ɋɢɫ. 2.152. Вреɦɹɬɨɤɨвые ɯараɤɬерɢɫɬɢɤɢ ɨɬɤɥɸɱеɧɢɹ выɤɥɸɱаɬеɥей 
ВА−99М/63(а) ɢ ВА−99М/100(ɛ) 
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Кɪɚɬɧɨɫɬɶ ɧɨɦɢɧɚɥɶɧɨɝɨ ɬɨɤɚ
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Кɪɚɬɧɨɫɬɶ ɧɨɦɢɧɚɥɶɧɨɝɨ ɬɨɤɚ
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Ɋɢɫ. 2.153. Вреɦɹɬɨɤɨвые ɯараɤɬерɢɫɬɢɤɢ ɨɬɤɥɸɱеɧɢɹ выɤɥɸɱаɬеɥей 
ВА−99М/250(а) ɢ ВА−99М/400(ɛ) 
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Кɪɚɬɧɨɫɬɶ ɧɨɦɢɧɚɥɶɧɨɝɨ ɬɨɤɚ
ɚ

0,5 1 2 3 4 6 10 20 40 60 100 300
0,01
0,02

0,05
0,1
0,2

0,5

ȼ
ɪɟ
ɦɹ

 ɫ
ɪɚ
ɛɚ
ɬɵ
ɜɚ
ɧɢ
ɹ,

 ɫ

1
2

5
10

50

20

100
200

500
1000
2000

5000
10000

ȼА 99Ɇ/630−

 

Кɪɚɬɧɨɫɬɶ ɧɨɦɢɧɚɥɶɧɨɝɨ ɬɨɤɚ
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Ɋɢɫ. 2.154. Вреɦɹɬɨɤɨвые ɯараɤɬерɢɫɬɢɤɢ ɨɬɤɥɸɱеɧɢɹ выɤɥɸɱаɬеɥей 
ВА−99М/630(а) ɢ ВА−99М/800(ɛ) 
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ɝɪɭɡɨɤ ɧɟɨɛɯɨɞɢɦɨ ɫɤɨɪɪɟɤɬɢɪɨɜɚɬɶ ɧɚ ɬɟɦɩɟɪɚɬɭɪɭ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ 

ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɩɪɢɜɟɞɟɧɧɵɦɢ ɧɚ ɪɢɫ. 2.155 ɝɪɚɮɢɤɚɦɢ.  

Аɜɬɨɦɚɬɢчɟɫɤɢɟ ɜɵɤɥɸчɚɬɟɥɢ ȼА−99ɋ (ɬɚɛɥ. 2.74) ɨɛɟɫɩɟчɢɜɚɸɬ 
ɡɚɳɢɬɭ ɨɬ ɩɟɪɟɝɪɭɡɨɤ ɢ ɬɨɤɨɜ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ. ɉɚɧɟɥɶ ɞɥɹ ɧɚɫɬɪɨɣɤɢ 

ɬɟɪɦɨɷɥɟɤɬɪɨɦɚɝɧɢɬɧɨɝɨ ɪɚɫɰɟɩɢɬɟɥɹ ɩɪɢɜɟɞɟɧɚ ɧɚ ɪɢɫ. 2.156. Ɋɟɝɭɥɢɪɨɜ-
ɤɚ ɩɨ ɬɨɤɭ ɩɟɪɟɝɪɭɡɤɢ (1) ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɜ ɩɪɟɞɟɥɚɯ ɩr II ⋅−= )0,18,0( . 

ɉɪɚɜɨɟ ɩɨɥɨɠɟɧɢɟ ɪɟɝɭɥɹɬɨɪɚ (min) ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɭɫɬɚɜɤɟ 0,8⋅Iɩ, ɫɪɟɞɧɟɟ 
ɩɨɥɨɠɟɧɢɟ – 0,9⋅Iɩ, ɥɟɜɨɟ ɩɨɥɨɠɟɧɢɟ (max) – 1,0⋅Iɩ. ɍɫɬɚɜɤɚ ɷɥɟɤɬɪɨɦɚɝ-
ɧɢɬɧɨɝɨ ɪɚɫɰɟɩɢɬɟɥɹ ɩɨ ɬɨɤɭ ɪɟɝɭɥɢɪɭɟɬɫɹ ɜ ɩɪɟɞɟɥɚɯ rII ⋅−= )105(m  (ɩɨ-
ɡɢɰɢɹ (2) ɧɚ ɪɢɫ. 2.156). ɉɪɚɜɨɟ ɩɨɥɨɠɟɧɢɟ ɪɟɝɭɥɹɬɨɪɚ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɭɫ-
ɬɚɜɤɟ 5⋅Ir, ɥɟɜɨɟ ɩɨɥɨɠɟɧɢɟ – 10⋅Ir. ɍɫɬɚɜɤɚ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɵɯ ɪɚɫɰɟɩɢɬɟ-
ɥɟɣ ɚɜɬɨɦɚɬɨɜ ȼА−99/100 ɧɚɫɬɪɨɟɧɚ ɧɚ ɬɨɤ 800 А. ȼɪɟɦɹɬɨɤɨɜɵɟ ɯɚɪɚɤɬɟ-
ɪɢɫɬɢɤɢ ɨɬɤɥɸчɟɧɢɹ ɚɜɬɨɦɚɬɨɜ ɫɟɪɢɢ ȼА−99ɋ ɫ ɬɟɪɦɨɷɥɟɤɬɪɨɦɚɝɧɢɬɧɵ-

ɦɢ ɪɚɫɰɟɩɢɬɟɥɹɦɢ ɩɪɢɜɟɞɟɧɵ ɧɚ ɪɢɫ. 2.157−2.160. 

Иɡ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɭɫɬɪɨɣɫɬɜ ɜ ɜɵɤɥɸчɚɬɟɥɢ ȼА−99ɋ ɦɨɝɭɬ 
ɜɫɬɪɚɢɜɚɬɶɫɹ: • ɧɟɡɚɜɢɫɢɦɵɣ ɪɚɫɰɟɩɢɬɟɥɶ; • ɪɚɫɰɟɩɢɬɟɥɶ ɦɢɧɢɦɚɥɶɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ; • ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ ɢ ɚɜɚɪɢɣɧɵɟ ɤɨɧɬɚɤɬɵ. 

Ɋɚɛɨчɟɟ ɧɚɩɪɹɠɟɧɢɟ ɧɟɡɚɜɢɫɢɦɨɝɨ ɪɚɫɰɟɩɢɬɟɥɹ Uɟ = (380−415) ȼ 

ɩɟɪɟɦɟɧɧɨɝɨ ɬɨɤɚ, ɞɢɚɩɚɡɨɧ ɫɪɚɛɚɬɵɜɚɧɢɹ (0,7−1,1)⋅Uɟ, ɜɪɟɦɹ ɫɪɚɛɚɬɵ-

ɜɚɧɢɹ ɧɟ ɛɨɥɟɟ 50 ɦɫ. Кɨɦɚɧɞɚ ɧɚ ɨɬɤɥɸчɟɧɢɟ ɦɨɠɟɬ ɛɵɬɶ ɢɦɩɭɥɶɫɧɨɣ 

(20 ɦɫ) ɢɥɢ ɧɟɩɪɟɪɵɜɧɨɣ. 

Ɋɚɛɨчɟɟ ɧɚɩɪɹɠɟɧɢɟ ɪɚɫɰɟɩɢɬɟɥɹ ɦɢɧɢɦɚɥɶɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ 
ȼ ɩɟɪɟɦɟɧɧɨɝɨ ɬɨɤɚ, ɞɢɚɩɚɡɨɧ ɧɚɩɪɹɠɟɧɢɣ ɜɤɥɸчɟɧɢɹ 

, ɞɢɚɩɚɡɨɧ ɭɞɟɪɠɚɧɢɹ 
)415380(ɟ −=U

ɟ)1,185,0( U⋅− ɟ)1,17,0( U⋅− , ɧɚɩɪɹɠɟɧɢɟ ɨɬɤɥɸчɟ-
ɧɢɹ . ɟ)7,035,0( U⋅−

ȼɫɩɨɦɨɝɚɬɟɥɶɧɵɟ ɤɨɧɬɚɤɬɵ – ɩɟɪɟɤɥɸчɚɸɳɢɟ ɤɨɧɬɚɤɬɵ ɫ ɨɛɳɟɣ ɬɨч-
ɤɨɣ, ɩɨɡɜɨɥɹɸɬ ɩɟɪɟɞɚɜɚɬɶ ɫɢɝɧɚɥɵ ɨ ɪɚɛɨɬɟ ɜɵɤɥɸчɚɬɟɥɹ, ɢɫɩɨɥɶɡɭɸɬɫɹ 
ɞɥɹ ɫɢɝɧɚɥɢɡɚɰɢɢ, ɷɥɟɤɬɪɢчɟɫɤɨɣ ɛɥɨɤɢɪɨɜɤɢ, ɪɟɥɟɣɧɨɣ ɡɚɳɢɬɵ. Ɏɭɧɤɰɢɢ: • OF (ɜɤɥɸчɟɧɨ/ɨɬɤɥɸчɟɧɨ) – ɫɢɝɧɚɥɢɡɚɰɢɹ ɨ ɩɨɥɨɠɟɧɢɢ ɫɢɥɨɜɵɯ 
ɤɨɧɬɚɤɬɨɜ ɚɩɩɚɪɚɬɚ; • SD (ɚɜɚɪɢɣɧɨɟ ɨɬɤɥɸчɟɧɢɟ) – ɫɢɝɧɚɥɢɡɚɰɢɹ ɨɛ ɨɬɤɥɸчɟɧɢɢ 

ɜɫɥɟɞɫɬɜɢɟ: − ɩɟɪɟɝɪɭɡɤɢ; − ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ; − ɫɪɚɛɚɬɵɜɚɧɢɹ ɪɚɫɰɟɩɢɬɟɥɹ ɧɚɩɪɹɠɟɧɢɹ; − ɧɚɠɚɬɢɹ ɧɚ ɤɧɨɩɤɭ ɬɟɫɬɢɪɨɜɚɧɢɹ ɚɩɩɚɪɚɬɚ; 
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Ɋɢɫ. 2.155. Вɥɢɹɧɢе ɬеɦɩераɬɭры ɨɤрɭɠаɸщей ɫреɞы ɧа ɧɨɦɢɧаɥɶɧый ɬɨɤ 
ɬеɩɥɨвыɯ раɫцеɩɢɬеɥей выɤɥɸɱаɬеɥей: а – ВА−99М/63; ɛ – ВА−99М/100;  

в – ВА−99М/250; ɝ – ВА−99М/400; ɞ – ВА−99М/630; е – ВА−99М/800 
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Ɋɢɫ. 2.156. ɉаɧеɥɶ ɧаɫɬрɨйɤɢ ɬерɦɨɷɥеɤɬрɨɦаɝɧɢɬɧыɯ раɫцеɩɢɬеɥей вы-

ɤɥɸɱаɬеɥей ВА−99С/100 (а) ɢ ВА−99С/160/250 (ɛ), ɫɯеɦа ɡащɢɬɧыɯ ɯараɤɬе-
рɢɫɬɢɤ выɤɥɸɱаɬеɥей ɫерɢɢ ВА−99С (в) 

 228



0,5 1 2 3 5 10 20 30 50 100 300

Кɪɚɬɧɨɫɬɶ ɧɨɦɢɧɚɥɶɧɨɝɨ ɬɨɤɚ

0,01
0,02

0,05

ȼ
ɪɟ
ɦɹ

 ɫ
ɪɚ
ɛɚ
ɬɵ
ɜɚ
ɧɢ
ɹ,

 ɫ

0,1

0,2

0,5
1

2

5

10
20

50
100

200

500
1000

2000

5000

10000

ȼА99ɋ/16
I  I= 4  m

х

ȼА99ɋ/16
I  I=   12m r

х

ɚ

r

 

0,5 1 2 3 5 10 20 30 50 100 300

Кɪɚɬɧɨɫɬɶ ɧɨɦɢɧɚɥɶɧɨɝɨ ɬɨɤɚ

0,01
0,02

0,05

ȼ
ɪɟ
ɦɹ

 ɫ
ɪɚ
ɛɚ
ɬɵ
ɜɚ
ɧɢ
ɹ,

 ɫ

0,1

0,2

0,5
1

2

5

10
20

50
100

200

500
1000

2000

5000

10000

ȼА99ɋ/25
I  I=   3,2m

х

ȼА99ɋ/25
I  I=   12m r

х

ɛ

r

 

Ɋɢɫ. 2.157. Вреɦɹɬɨɤɨвые ɯараɤɬерɢɫɬɢɤɢ авɬɨɦаɬɢɱеɫɤɢɯ вɤɥɸɱаɬеɥей 
ВА−99С/16 (а) ɢ ВА−99С/25 (ɛ) 
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Ɋɢɫ. 2.158. Вреɦɹɬɨɤɨвые ɯараɤɬерɢɫɬɢɤɢ авɬɨɦаɬɢɱеɫɤɢɯ вɤɥɸɱаɬеɥей 

ВА−99С/40 (а) ɢ ВА−99С/63 (ɛ) 
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Ɋɢɫ. 2.159. Вреɦɹɬɨɤɨвые ɯараɤɬерɢɫɬɢɤɢ авɬɨɦаɬɢɱеɫɤɢɯ вɤɥɸɱаɬеɥей 
ВА−99С/100 (а) ɢ ВА−99С/160 (ɛ) 
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Ɋɢɫ. 2.160. Вреɦɹɬɨɤɨвые ɯараɤɬерɢɫɬɢɤɢ авɬɨɦаɬɢɱеɫɤɢɯ вɤɥɸɱаɬеɥей 
ВА−99С/250  

− SDE (ɷɥɟɤɬɪɢчɟɫɤɨɟ ɩɨɜɪɟɠɞɟɧɢɟ) – ɫɢɝɧɚɥɢɡɚɰɢɹ ɨɛ ɨɬɤɥɸчɟɧɢɢ 

ɚɩɩɚɪɚɬɚ ɜ ɪɟɡɭɥɶɬɚɬɟ: − ɩɟɪɟɝɪɭɡɤɢ; − ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ. 
ȼɫɩɨɦɨɝɚɬɟɥɶɧɵɟ ɤɨɧɬɚɤɬɵ ɩɟɪɟɯɨɞɹɬ ɜ ɫɜɨɟ ɧɚчɚɥɶɧɨɟ ɫɨɫɬɨɹɧɢɟ 

ɩɪɢ ɜɨɡɜɪɚɬɟ ɚɜɬɨɦɚɬɢчɟɫɤɨɝɨ ɜɵɤɥɸчɚɬɟɥɹ ɜ ɢɫɯɨɞɧɨɟ ɩɨɥɨɠɟɧɢɟ. 
ɍɫɬɚɧɨɜɤɚ: • ɮɭɧɤɰɢɢ OF, SD, SDE ɪɟɚɥɢɡɭɟɬ ɟɞɢɧɚɹ ɦɨɞɟɥɶ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨ-

ɝɨ ɤɨɧɬɚɤɬɚ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɪɚɫɩɨɥɨɠɟɧɢɹ ɜ ɚɩɩɚɪɚɬɟ, ɤɪɟɩɹɬɫɹ ɡɚɳɟɥ-
ɤɢɜɚɧɢɟɦ ɩɨɞ ɥɢɰɟɜɨɣ ɩɚɧɟɥɶɸ ɜɵɤɥɸчɚɬɟɥɹ; • ɮɭɧɤɰɢɹ SDE ɜ ɚɩɩɚɪɚɬɟ ɫ ɬɟɪɦɨɷɥɟɤɬɪɨɦɚɝɧɢɬɧɵɦ ɪɚɫɰɟɩɢɬɟ-
ɥɟɦ ɬɪɟɛɭɟɬ ɭɫɬɚɧɨɜɤɢ ɢɫɩɨɥɧɢɬɟɥɶɧɨɝɨ ɦɟɯɚɧɢɡɦɚ SDE. 

Ɍɟɯɧɢчɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɯ ɤɨɧɬɚɤɬɨɜ ɩɪɢɜɟɞɟ-
ɧɵ ɜ ɬɚɛɥɢɰɟ 2.75, ɚ ɩɪɢɧɰɢɩɢɚɥɶɧɚɹ ɫɯɟɦɚ ɜɵɤɥɸчɚɬɟɥɟɣ ɫ ɞɨɩɨɥɧɢ-

ɬɟɥɶɧɵɦɢ ɭɫɬɪɨɣɫɬɜɚɦɢ – ɧɚ ɪɢɫ. 2.161. 
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Ɍɚɛɥɢɰɚ 2.75 

Ɍɟɯɧɢчɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɯ ɤɨɧɬɚɤɬɨɜ 
ɚɜɬɨɦɚɬɢчɟɫɤɢɯ ɜɵɤɥɸчɚɬɟɥɟɣ ȼА−99ɋ 

Кɨɧɬɚɤɬɵ  ɋɬɚɧɞɚɪɬɧɨɟ ɢɫɩɨɥɧɟɧɢɟ ɋɥɚɛɨɬɨчɧɨɟ ɢɫɩɨɥɧɟɧɢɟ 
ɍɫɥɨɜɧɵɣ ɬɟɩɥɨɜɨɣ 

ɬɨɤ (А) 
6 5 

Ɇɢɧɢɦɚɥɶɧɚɹ ɧɚ-
ɝɪɭɡɤɚ 100 ɦА ɩɪɢ 24 ȼ 1 ɦА ɩɪɢ 4 ȼ ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ

Кɚɬɟɝɨɪɢɹ ɩɪɢɦɟ-
ɧɟɧɢɹ  
(ɆЭК 60947−5−11) 

Аɋ−12 Аɋ−15 Dɋ−12 Dɋ−14 Аɋ−12 Аɋ−15 Dɋ−12 Dɋ−14

Ɋɚɛɨчɢɣ ɬɨɤ (А) 

24 ȼ 
6 6 6 1 5 3 5 1 

48 ȼ 6 6 2,5 0,2 5 2 2,5 0,2 

110 ȼ 6 5 0,6 0,05 5 2,5 0,6 0,05 

220/240 ȼ 6 4 ⎯ ⎯ 5 2 ⎯ ⎯ 

250 ȼ ⎯ ⎯ 0,3 0,03 5 ⎯ 0,3 0,03 

380/440 ȼ 6 2 ⎯ ⎯ 5 1,5 ⎯ ⎯ 

480 ȼ 6 1,5 ⎯ ⎯ 5 1 ⎯ ⎯ 

660/690 ȼ 6 0,1 ⎯ ⎯ ⎯ ⎯ ⎯ ⎯ 

Авɬɨɦаɬɢɱеɫɤɢе выɤɥɸɱаɬеɥɢ ɫерɢɢ ВА−101, ВА−102, ВА−103, 

ВА−201 (ɬɚɛɥ. 2.76) ɩɪɟɞɧɚɡɧɚчɟɧɵ ɞɥɹ ɩɪɢɦɟɧɟɧɢɹ ɜ ɷɥɟɤɬɪɢчɟɫɤɢɯ ɰɟ-
ɩɹɯ ɩɟɪɟɦɟɧɧɨɝɨ ɬɨɤɚ, ɢɯ ɡɚɳɢɬɵ ɩɪɢ ɩɟɪɟɝɪɭɡɤɚɯ ɢ ɬɨɤɚɯ ɤɨɪɨɬɤɨɝɨ 
ɡɚɦɵɤɚɧɢɹ, ɦɨɝɭɬ ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ ɞɥɹ ɧɟчɚɫɬɵɯ ɨɩɟɪɚɬɢɜɧɵɯ ɜɤɥɸчɟ-
ɧɢɣ ɢ ɨɬɤɥɸчɟɧɢɣ ɭɤɚɡɚɧɧɵɯ ɰɟɩɟɣ. ȼɵɤɥɸчɚɬɟɥɢ ɢɦɟɸɬ ɞɜɚ ɬɢɩɚ ɡɚ-
ɳɢɬɵ: ɬɟɩɥɨɜɭɸ ɢ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɭɸ. ȼɫɟ ɭɡɥɵ ɚɜɬɨɦɚɬɨɜ ɡɚɤɥɸчɟɧɵ ɜ 
ɤɨɪɩɭɫ, ɢɡɝɨɬɨɜɥɟɧɧɵɣ ɢɡ ɧɟ ɩɨɞɞɟɪɠɢɜɚɸɳɟɣ ɝɨɪɟɧɢɟ ɩɥɚɫɬɦɚɫɫɵ. 

Ɋɚɫɲɢɮɪɨɜɤɚ ɢɯ ɭɫɥɨɜɧɨɝɨ ɨɛɨɡɧɚчɟɧɢɹ ɞɚɧɚ ɧɚ ɪɢɫ. 2.162. 

ɉɚɪɚɦɟɬɪɵ, ɩɪɢɜɟɞɟɧɧɵɟ ɜ ɬɚɛɥɢɰɟ 2.76, ɨɬɧɨɫɹɬɫɹ ɤ ɜɵɤɥɸчɚɬɟ-
ɥɹɦ, ɪɚɛɨɬɚɸɳɢɦ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ (30+5)°ɋ. ɉɪɢ ɢɡɦɟɧɟɧɢɢ ɬɟɦɩɟɪɚ-
ɬɭɪɵ ɧɚ ɤɚɠɞɵɟ 10°ɋ ɧɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɚɩɩɚɪɚɬɨɜ ɢɡɦɟɧɹɟɬɫɹ ɜ ɨɛɪɚɬ-
ɧɨɣ ɩɪɨɩɨɪɰɢɢ ɧɚ 5%. 

Зɚɳɢɬɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɜɵɤɥɸчɚɬɟɥɟɣ ɩɪɢɜɟɞɟɧɵ ɧɚ 
ɪɢɫ. 2.163−2.168 ɢ ɜ ɬɚɛɥɢɰɚɯ 2.77 ɢ 2.78. 

Аɜɬɨɦɚɬɵ ɫɟɪɢɢ ȼА−103 ɨɬɥɢчɚɸɬɫɹ ɨɬ ɜɵɤɥɸчɚɬɟɥɟɣ ȼА−101 ɢ 

ȼА−102 ɤɨɧɫɬɪɭɤɰɢɟɣ ɢ ɡɧɚчɟɧɢɟɦ ɩɪɟɞɟɥɶɧɨɣ ɤɨɦɦɭɬɚɰɢɨɧɧɨɣ ɫɩɨɫɨɛ-
ɧɨɫɬɢ (ɬɚɛɥ. 2.76). Эɬɨ ɨɛɟɫɩɟчɟɧɨ ɤɨɦɩɥɟɤɫɨɦ ɬɟɯɧɢчɟɫɤɢɯ ɪɟɲɟɧɢɣ: 
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Ɋɚɫɰɟɩɢɬɟɥɢ
Ɇɢɧɢɦɚɥɶɧɵɣ ɇɟɡɚɜɢɫɢɦɵɣ

ɢɥɢ2

1

YU

2

YO

1

ɢɥɢ

Кɨɧɬɚɤɬɵ
ȾɨɩɨɥɧɢɬɟɥɶɧɵɣАɜɚɪɢɣɧɵɣ

96 98

95 11

12 14

531
TEST

2 4 6

1

2

3

4

5

U1

SB2

SB1

U2

U1U2
220 ȼ / 50 Ƚɰ  

Ɋɢɫ. 2.161. Сɯеɦа ɷɥеɤɬрɢɱеɫɤаɹ ɩрɢɧцɢɩɢаɥɶɧаɹ авɬɨɦаɬɢɱеɫɤɢɯ выɤɥɸɱа-
ɬеɥей ВА−99, ВА−99С ɫ ɬерɦɨɷɥеɤɬрɨɦаɝɧɢɬɧыɦɢ раɫцеɩɢɬеɥɹɦɢ ɢ ɞɨɩɨɥ-
ɧɢɬеɥɶɧыɦɢ ɭɫɬрɨйɫɬваɦɢ: SB1, SB2 – ɤɧɨɩɤа ɫ ɩрɭɠɢɧɧыɦ вɨɡвраɬɨɦ;  

U1 – ɮаɡа; U2 – ɧɭɥɶ; ɤɧɨɩɤа SB1 ɫɥɭɠɢɬ ɞɥɹ ɩрɢвеɞеɧɢɹ рɭɤɨɹɬɤɢ авɬɨɦаɬа  
в ɩɨɥɨɠеɧɢе ON; ɤɧɨɩɤа SB2 ɫɥɭɠɢɬ ɞɥɹ ɩрɢвеɞеɧɢɹ рɭɤɨɹɬɤɢ авɬɨɦаɬа в ɩɨɥɨ-

ɠеɧɢе OFF 

 

ȼА   –          –      / 
ɧɨɦɢɧɚɥɶɧɵɣ ɬɨɤ, А

ɤɨɥɢчɟɫɬɜɨ ɩɨɥɸɫɨɜ

ɧɨɦɟɪ ɪɚɡɪɚɛɨɬɤɢ

ɬɢɩ ɤɨɪɩɭɫɚ: 
     1 – ɲɢɪɢɧɚ 18 ɦɦ 

    2 – ɲɢɪɢɧɚ 27 ɦɦ
ɜɵɤɥɸчɚɬɟɥɶ ɚɜɬɨɦɚɬɢчɟɫɤɢɣ 

 

Ɋɢɫ. 2.162. Сɬрɭɤɬɭра ɭɫɥɨвɧɨɝɨ ɨɛɨɡɧаɱеɧɢɹ авɬɨɦаɬɢɱеɫɤɢɯ выɤɥɸɱаɬе-
ɥей ВА-101, ВА-102, ВА-103, ВА-201 
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Ɍɚɛɥɢɰɚ 2.76 

Ɍɟɯɧɢчɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɜɵɤɥɸчɚɬɟɥɟɣ  

ȼА−101, ȼА−102, ȼА−103, ȼА−201 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɩɚɪɚɦɟɬɪɚ ȼА−101 ȼА−102 ȼА−103 ȼА−201 

Ɋɨɞ ɬɨɤɚ ɉɟɪɟɦɟɧɧɵɣ, чɚɫɬɨɬɚ 50 (60) Ƚɰ 

ɇɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ, 
ȼ 

ɞɥɹ ɨɞɧɨɩɨɥɸɫɧɵɯ – 230 

ɞɥɹ ɞɜɭɯ-, ɬɪɟɯ-, чɟɬɵɪɟɯɩɨɥɸɫɧɵɯ – 400  
400 

ɇɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɜɵɤɥɸ-

чɚɬɟɥɹ (ɪɚɫɰɟɩɢɬɟɥɹ), А 
1; 2; 3; 4; 5; 6; 10; 16; 20; 25; 32; 40; 50; 63 

25; 32; 40; 50; 

63; 80; 100 

Ɍɢɩ ɡɚɳɢɬɧɨɣ ɯɚɪɚɤɬɟɪɢ-

ɫɬɢɤɢ  
ȼ, ɋ, D ɋ, D 

Чɢɫɥɨ ɩɨɥɸɫɨɜ  1; 2; 3; 4 

ɉɪɟɞɟɥɶɧɚɹ ɤɨɦɦɭɬɚɰɢɨɧ-

ɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ, А 
3000 6000 

Кɨɦɦɭɬɚɰɢɨɧɧɚɹ ɢɡɧɨɫɨ-
ɫɬɨɣɤɨɫɬɶ ɧɟ ɦɟɧɟɟ 4000 ɰɢɤɥɨɜ ɧɟ ɦɟɧɟɟ 

10000 ɰɢɤɥɨɜ 
ɧɟ ɦɟɧɟɟ 

4000 ɰɢɤɥɨɜ
ɋɬɟɩɟɧɶ ɡɚɳɢɬɵ IɊ20 

ɇɨɦɢɧɚɥɶɧɵɟ ɩɨɩɟɪɟчɧɵɟ 
ɫɟчɟɧɢɹ ɩɨɞɤɥɸчɚɟɦɵɯ 
ɩɪɨɜɨɞɧɢɤɨɜ, ɦɦ2

 
1−25 1−16 1−25 2,5−50 

 • ɤɨɧɫɬɪɭɤɰɢɹ ɦɟɯɚɧɢɡɦɚ ɜɡɜɟɞɟɧɢɹ–ɪɚɫɰɟɩɥɟɧɢɹ ɢɫɤɥɸчɚɟɬ «ɞɪɟ-
ɛɟɡɝ» ɤɨɧɬɚɤɬɨɜ (ɯɚɪɚɤɬɟɪɧɵɣ ɳɟɥчɨɤ ɩɪɢ ɜɤɥɸчɟɧɢɢ – ɷɬɨ ɦɨɦɟɧɬ 
«ɛɵɫɬɪɨɝɨ ɜɤɥɸчɟɧɢɹ»); • ɡɚ ɫчɟɬ ɮɨɪɦɵ ɤɨɧɬɚɤɬɨɜ – ɤɨɧɬɚɤɬɧɚɹ ɩɚɪɚ ɨɛɟɫɩɟчɢɜɚɟɬ ɛɨɥɶ-
ɲɭɸ ɩɥɨɳɚɞɶ ɫɨɟɞɢɧɟɧɢɹ; • ɞɭɝɨɝɚɫɢɬɟɥɶɧɚɹ ɤɚɦɟɪɚ ɢɦɟɟɬ 12 ɩɥɚɫɬɢɧ (ɩɪɨɬɢɜ 9 ɜ ɦɨɞɟɥɹɯ 
ȼА−101 ɢ ȼА−102); • ɦɟɬɚɥɥɢчɟɫɤɚɹ ɩɥɚɫɬɢɧɚ ɧɚ ɛɨɤɨɜɨɣ ɫɬɟɧɤɟ ɜ ɪɚɣɨɧɟ ɪɚɡɦɵɤɚɸ-

ɳɢɯɫɹ ɤɨɧɬɚɤɬɨɜ ɩɪɟɞɨɯɪɚɧɹɟɬ ɤɨɪɩɭɫ ɨɬ ɩɪɨɝɨɪɚɧɢɹ; • ɤɨɧɬɚɤɬɧɵɟ ɡɚɠɢɦɵ, ɝɥɭɛɨɤɨ ɩɨɝɪɭɠɟɧɧɵɟ ɜɧɭɬɪɶ ɤɨɪɩɭɫɚ, 
ɨɛɟɫɩɟчɢɜɚɸɬ ɜɵɫɨɤɭɸ ɫɬɟɩɟɧɶ ɛɟɡɨɩɚɫɧɨɫɬɢ ɩɪɢ ɫɥɭчɚɣɧɨɦ ɩɪɢɤɨɫɧɨ-
ɜɟɧɢɢ ɤ ɤɨɪɩɭɫɭ ɩɪɢɛɨɪɚ; • ɛɢɦɟɬɚɥɥɢчɟɫɤɚɹ ɩɥɚɫɬɢɧɚ ɫɨɟɞɢɧɟɧɚ ɫ ɦɟɯɚɧɢɡɦɨɦ ɫɜɨɛɨɞɧɨɝɨ 
ɪɚɫɰɟɩɥɟɧɢɹ ɛɟɡ ɥɸɮɬɚ, чɬɨ ɭɥɭчɲɚɟɬ чɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ ɩɪɢɛɨɪɚ ɧɚ ɟɟ 
ɢɡɝɢɛ; • ɧɚ ɡɚɜɨɞɟ ɩɪɨɢɡɜɨɞɢɬɫɹ ɬɨчɧɚɹ ɧɚɫɬɪɨɣɤɚ ɧɟ ɬɨɥɶɤɨ ɬɟɩɥɨɜɨɝɨ, 
ɧɨ ɢ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɨɝɨ ɪɚɫɰɟɩɢɬɟɥɹ, ɞɥɹ ɷɬɨɣ ɰɟɥɢ ɫ ɩɪɚɜɨɣ ɫɬɨɪɨɧɵ 

ɜɵɤɥɸчɚɬɟɥɹ ɢɦɟɟɬɫɹ ɩɨɞɫɬɪɨчɧɵɣ ɜɢɧɬ. 
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Ɋɢɫ. 2.163. Защɢɬɧаɹ ɯараɤɬерɢɫɬɢɤа авɬɨɦаɬɢɱеɫɤɢɯ выɤɥɸɱаɬеɥей 
ВА−101, ВА−102 ɢ ВА−201 ɫ В-ɬɢɩɨɦ ɷɥеɤɬрɨɦаɝɧɢɬɧыɯ раɫцеɩɢɬеɥей 
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Ɋɢɫ. 2.164. Защɢɬɧаɹ ɯараɤɬерɢɫɬɢɤа авɬɨɦаɬɢɱеɫɤɢɯ выɤɥɸɱаɬеɥей 
ВА−101, ВА−102 ɢ ВА−201 ɫ С-ɬɢɩɨɦ ɷɥеɤɬрɨɦаɝɧɢɬɧыɯ раɫцеɩɢɬеɥей 

 236



0,5 1 3 5 10 20 50 100 I I/ ɧɨɦ
0

0,001

0,005
0,002

0,01
0,02
0,05

0,1
0,2

1

5
10

2

0,5

20
50

100
200
500

1000
2000

ȼ
ɪɟ
ɦɹ

 ɪ
ɚɫ
ɰɟ
ɩɥ
ɟɧ
ɢɹ

, 
ɫ

5000
10000

D

 

Ɋɢɫ. 2.165. Защɢɬɧаɹ ɯараɤɬерɢɫɬɢɤа авɬɨɦаɬɢɱеɫɤɢɯ выɤɥɸɱаɬеɥей 
ВА−101, ВА−102 ɢ ВА−201 ɫ D-ɬɢɩɨɦ ɷɥеɤɬрɨɦаɝɧɢɬɧыɯ р ɫцеɩɢɬеɥей а
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Ɋɢɫ. 2.166. Защɢɬɧаɹ ɯараɤɬерɢɫɬɢɤа авɬɨɦаɬɢɱеɫɤɢɯ выɤ ɸɱаɬеɥей 
ВА−103 ɫ В-ɬɢɩɨɦ ɷɥеɤɬрɨɦаɝɧɢɬɧыɯ раɫцеɩɢɬеɥей 

ɥ
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Ɋɢɫ. 2.167. Защɢɬɧаɹ ɯараɤɬерɢɫɬɢɤа авɬɨɦаɬɢɱеɫɤɢɯ выɤɥɸɱаɬеɥей 
ВА−103 ɫ С-ɬɢɩɨɦ ɷɥеɤɬрɨɦаɝɧɢɬɧыɯ раɫцеɩɢɬеɥ й е
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Ɋɢɫ. 2.168. Защɢɬɧаɹ ɯараɤɬерɢɫɬɢɤа авɬɨɦаɬɢɱеɫɤɢɯ выɤɥɸɱаɬеɥей 
ВА−103 ɫ D-ɬɢɩɨɦ ɷɥеɤɬрɨɦаɝɧɢɬɧыɯ раɫцеɩɢɬеɥ й е
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Ɍɚɛɥɢɰɚ 2.77 

ȼɪɟɦɹɬɨɤɨɜɵɟ ɪɚɛɨчɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɚɜɬɨɦɚɬɢчɟɫɤɢɯ ɜɵ
ȼА−101, ȼА−102 ɢ ȼА−201 

ɇɨɦɟɪ 
ɢɫɩɵɬɚ-

Ɍɢɩ ɦɝɧɨ-
ɜɟɧɧɨɝɨ ɪɚɫ- ɫɬɨɹɧɢɟ ɬɨɤ Ɋɟɡɭɥɶɬɚɬɵ ɢɫɩɵɬɚɧɢɣ 

ɤɥɸчɚɬɟɥɟɣ 

ɇɚчɚɥɶɧɨɟ ɫɨ- Ɍɟɫɬɨɜɵɣ 

ɧɢɹ ɰɟɩɢɬɟɥɹ 

ɛ  

1 чɚɫɚ (Iɧɨɦ ≤ 63 А) 

ɟɡ ɪɚɫɰɟɩɥɟɧɢɹ ɜ ɬɟчɟɧɢɟ

1 B, C, D ɯɨɥɨɞɧɨɟ* 1,13⋅Iɧɨɦ 
ɛɟɡ ɪɚɫɰɟɩɥɟɧɢɹ ɜ ɬɟчɟɧɢɟ 

2 чɚɫɨɜ (Iɧɨɦ > 63 А) 

ɪɚɫɰɟɩɥɟɧɢɟ ɜ ɬɟчɟɧɢɟ  
1 чɚɫɚ (Iɧɨɦ ≤ 63 А) 

2 B, C, D 

ɫɪɚɡɭ ɩɨɫɥɟ ɢɫɩɵ-

ɬɚɧɢɹ №1 (ɧɟɩɪɟ-

 
1,451⋅Iɧɨɦ ɪɵɜɧɨɟ ɧɚɪɚɫɬɚ-

ɧɢɟ ɬɨɤɚ ɜ ɬɟчɟɧɢɟ
5 ɫɟɤ) 

ɪɚɫɰɟɩɥɟɧɢɟ ɜ ɬɟчɟɧɢɟ  
2 чɚɫɨɜ (Iɧɨɦ > 63 А) 

ɪɚɫɰɟɩɥɟɧɢɟ ɡɚ ɜɪɟɦɹ  
 < t < 60 ɫ (Iɧɨɦ ≤ 32 А1 ɫ ) 

3 B, C, D ɯɨɥɨɞɧɨɟ 2,55⋅Iɧɨɦ 
ɪɚɫɰɟɩɥɟɧɢɟ ɡɚ ɜɪɟɦɹ  

1 ɫ < t < 120 ɫ (Iɧɨɦ > 32 А) 

B 3⋅Iɧɨɦ 
0,

ɪɚɫɰɟɩɥɟɧɢɟ ɡɚ ɜɪɟɦɹ:  
0,1 ɫ ≤ t < 45 ɫ (Iɧɨɦ ≤ 32 А)

1 ɫ ≤ t < 90 ɫ (Iɧɨɦ > 32 А) 

C 5⋅Iɧɨɦ 
0,

ɪɚɫɰɟɩɥɟɧɢɟ ɡɚ ɜɪɟɦɹ:  
0,1 ɫ ≤ t < 15 ɫ (Iɧɨɦ ≤ 32 А)

1 ɫ ≤ t < 30 ɫ (Iɧɨɦ > 32 А) 

4 

D 

ɯɨɥɨɞɧɨɟ 

10⋅Iɧɨɦ 
0  

ɪɚɫɰɟɩɥɟɧɢɟ ɡɚ ɜɪɟɦɹ:  
0,1 ɫ ≤ t < 4 ɫ (Iɧɨɦ ≤ 32 А) 

,1 ɫ ≤ t < 8 ɫ (Iɧɨɦ > 32 А)

B 5⋅Iɧɨɦ 
C 10 ɧɨ  ⋅I ɦ5 ɯɨɥɨɞɧɨɟ 

ɦ

t < 0,1 ɫ 
D 20⋅Iɧɨ  

ɪɚɫɰɟɩɥɟɧɢɟ ɡɚ ɜɪɟɦɹ 

* Иɫɩɵɬɚɧɢɹ ɩ ɯɨɥɨɞɧɨɦ» ɧɚчɚɥɶɧɨɦ ɫɨ  ɚɜɬɨɦɚɬɢчɟɫɤɨɝɨ ɜɵɤɥɸчɚɬɟɥɹ 
ɨɡɧɚчɚɟɬ ɜɵɩɨɥɧɟɧɢɟ ɢɫɩɵɬɚɧɢɣ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ (+30+5)°ɋ ɛɟɡ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɝɨ 

ɪɢ « ɫɬɨɹɧɢɢ

ɩɪɨɩɭɫɤɚɧɢɹ ɷɥɟɤɬɪɢчɟɫɤɨɝɨ ɬɨɤɚ чɟɪɟɡ ɟɝɨ ɝɥɚɜɧɭɸ ɰɟɩɶ. 
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Ɍɚɛɥɢɰɚ 2.78 

ȼɪɟɦɹɬɨɤɨɜɵɟ ɪɚɛɨчɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ  

ɚɜɬɨɦɚɬɢчɟɫɤɢɯ ɜɵɤɥɸчɚɬɟɥɟɣ ȼА−103 

ɇɨ-
ɦɟɪ 
ɢ -

ɬɚɧɢɹ 

ɇɚчɚɥɶɧɨɟ 
ɫɨɫɬɨɹɧɢɟ ɬɨɤ ɪɚɫɰɟɩɥɟɧɢɹ ɢɥɢ ɧɟ- -

ɩɵɬɚɧɢɣ 
ɉɪɢɦɟчɚɧɢɟ  ɫɩɵ

Ɍɟɫɬɨɜɵɣ 
ɉɪɟɞɟɥɵ ɜɪɟɦɟɧɢ Ɋɟɡɭɥɶɬɚɬɵ ɢɫ

ɪɚɫɰɟɩɥɟɧɢɹ 

1 ɯɨɥɨɞɧɵɣ 1,13 ɧɨɦ 
ɛɟ -

ɧɢɹ  ⋅I t ≥ 1 чɚɫɚ ɡ ɪɚɫɰɟɩɥɟ

2 

ɫ
ɧɨɦ ɪɚɫɰ ɧɢɟ 

ɧɟɩɪɟɪ ɜɧɨɟ 
ɧɚɪɚɫɬɚɧɢɟ ɬɨ-
ɤ

ɪɚɡɭ ɩɨɫɥɟ 
ɩɪɟɞɵɞɭ-
ɳɟɝɨ ɬɟɫɬɚ 

1,45⋅I  t < 1 чɚɫɚ ɟɩɥɟ
ɵ

ɚ ɜ ɬɟчɟɧɢɟ 5ɫ

3 2,55⋅Iɧɨɦ 
1 ɫ ≤  

Iɧɨɦ ≤ 32 А) ɪɚɫɰɟɩɥɟɧɢɟ ɯɨɥɨɞɧɵɣ 

 t < 60 ɫ (ɩɪɢ

1 ɫ ≤ t < 120 ɫ (ɩɪɢ 

Iɧɨɦ > 32 А) 

 

3⋅Iɧɨɦ ɛ
ɧɢɹ t ≥ 0,1 ɫ ɟɡ ɪɚɫɰɟɩɥɟ-

5⋅Iɧɨɦ t < 0,1 ɫ ɪɚɫɰɟɩɥɟɧɢɟ 
ȼ-ɬɢɩ 

5⋅Iɧɨɦ t ≥ 0,1 ɫ ɛɟɡ ɪ ɩɥɟ-ɚɫɰɟ
ɧɢɹ 

10⋅Iɧɨɦ t < 0,1 ɫ ɪɚɫɰɟɩɥɟɧɢɟ 
ɋ-ɬɢɩ 

10⋅Iɧɨɦ t ≥ 0,1 ɫ ɛɟɡ ɪ ɩɥɟ-ɚɫɰɟ
ɧɢɹ 

4 ɯɨɥɨɞɧɵɣ 

D-ɬɢɩ 

50⋅Iɧɨɦ t < 0,1 ɫ ɪɚɫɰɟɩɥɟɧɢɟ 

Авɬɨɦаɬɢɱеɫɤɢе −СЭЩ ɚɧɵ ɞɥɹ 
ɷɤɫɩɥɭɚɬɚɰɢɢ ɜ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɤɚɯ ɧɚ ɧɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɞɨ 
690 ȼ

6

 

ɬɢчɟ  

 выɤɥɸɱаɬеɥɢ ВА −TD/TS ɪɚɫɫчɢɬ

 ɩɟɪɟɦɟɧɧɨɝɨ ɬɨɤɚ чɚɫɬɨɬɨɣ 50/60 Ƚɰ, ɧɚ ɧɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ 
ɞɨ 500 ȼ ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ ɢ ɧɚ ɧɨɦɢɧɚɥɶɧɵɟ ɬɨɤɢ ɨɬ 1  ɞɨ 800 А. ȼɨɡ-
ɦɨɠɧɵɟ ɧɨɦɢɧɚɥɶɧɵɟ ɬɨɤɢ ɢ ɬɢɩɵ ɭɫɬɚɧɚɜɥɢɜɚɟɦɵɯ ɪɚɫɰɟɩɢɬɟɥɟɣ ɦɚɤ-
ɫɢɦɚɥɶɧɨɝɨ ɬɨɤɚ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 2.79. Аɜɬɨɦɚɬɵ ɢɡɝɨɬɚɜɥɢɜɚɸɬɫɹ
ɧɨɪɦɚɥɶɧɨɣ (N), ɜɵɫɨɤɨɣ (ɇ) ɢ ɩɨɜɵɲɟɧɧɨɣ (L) ɤɨɦɦɭɬɚɰɢɨɧɧɨɣ ɫɩɨ-
ɫɨɛɧɨɫɬɢ. Иɯ ɬɟɯɧɢчɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥ. 2.80−2.82. 

Ⱦɥɹ ɡɚɳɢɬɵ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɟɣ ɤɪɨɦɟ ɚɜɬɨɦɚɬɨɜ (ɬɚɛɥ. 2.81) ɦɨ-

ɝɭɬ ɩɪɢɦɟɧɹɬɶɫɹ ɜɵɤɥɸчɚɬɟɥɢ–ɪɚɡɴɟɞɢɧɢɬɟɥɢ (ɬɚɛɥ. 2.82). Ɉɬ ɚɜɬɨɦɚ-
ɫɤɢɯ ɜɵɤɥɸчɚɬɟɥɟɣ ɨɧɢ ɨɬɥɢчɚɸɬɫɹ ɨɬɫɭɬɫɬɜɢɟɦ ɪɚɫɰɟɩɢɬɟɥɟɣ.

ɉɪɢ ɷɬɨɦ ɝɚɛɚɪɢɬɧɵɟ ɪɚɡɦɟɪɵ, ɜɵɜɨɞɵ ɞɥɹ ɩɪɢɫɨɟɞɢɧɟɧɢɹ ɩɪɨɜɨɞɧɢ-

ɤɨɜ ɢ ɩɪɢɧɚɞɥɟɠɧɨɫɬɢ ɬɚɤɢɟ ɠɟ, ɤɚɤ ɢ ɭ ɚɜɬɨɦɚɬɢчɟɫɤɢɯ ɜɵɤɥɸчɚɬɟɥɟɣ.  
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Ɍɚɛɥɢɰ
ɇɨɦɢɧɚɥɶɧɵɟ ɬɨɤɢ ɢ ɬɢɩɵ ɭɫɬɚɧɚɜɥɢɜɚɟɦɵɯ ɪɚɫɰɟɩɢɬɟɥɟɣ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɬɨɤɚ  

ɚɜɬɨɦɚɬɢчɟɫɤɢɯ ɜɵɤɥɸчɚɬɟɥɟɣ ȼА−ɋЭЩ−TD/TS 

ɇɨɦɢɧɚɥɶɧɵɣ ɬɨɤ Iɧɨɦ, А 

ɚ 2.79 

Ɍɟɩɥɨɷɥɟɤɬɪɨɦɚɝɧɢɬɧɵɣ ɪɚɫɰɟɩɢɬɟɥɶ Эɥɟɤɬɪɨɧɧɵɣ ɪɚɫɰɟɩɢɬɟɥɶ 
Ɍɢɩɨ-
ɪɚɡɦɟɪ 
ɤɨɪɩɭɫɚ

ȼɢɞ ɪɚɫ-
ɰɟɩɢɬɟɥɹ 

FTU FMU ATU MTU ETS ETM 
DSU 

TD100 
16;20;25;32; 40; 
50; 63; 80; 100 

16;20;25;32; 40; 
50; 63; 80; 100 

⎯ ⎯ ⎯ ⎯ ⎯ 

TD160 

ȼɫɬɪɨɟɧ-
ɧɵɣ  

100; 125; 160 100; 125; 160 ⎯ ⎯ ⎯ ⎯ 160 

TS100 
40; 50; 63; 80; 

100 
40; 50; 63; 80; 

100 
⎯ 

1,6;3,2;6,3;12; 
20;32;50;63;10

0 
40; 80 ⎯ 100 

TS160 100; 125; 160 100; 125; 160 100; 125; 160 
32; 50; 63; 
100; 160 

40; 80; 160 ⎯ 160 

TS250 125;160;200;250 125;160;200;250 125;160;200;250 100; 160; 220 40; 80; 160; 250 ⎯ 250 
TS400 300; 400 300; 400 300; 400 320 160; 250; 400 160; 250; 400 400 
TS630 500; 630 500; 630 500; 630 500 160;250;400;630 160;250;400;630 630 
TS800 

ȼ
ɡɚ
ɢɦ
ɨɡ
ɚɦ
ɟɧ
ɹɟ

-
ɦɵ
ɣ 

700; 800 800 800 630 630; 800 630; 800 800 

 

 

 

 
FTU 

FMU 

ATU 

MTU 

ETS 

ETM 

Ɍɢ
ɩɵ

 ɪ
ɚɫ
ɰɟ
ɩɢ
ɬɟ

-

ɥɟ
ɣ 

DSU 
 

ɉрɢɦеɱаɧɢе: ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɜɵɤɥɸчɚɬɟɥɟɣ ɫ ɷɥɟɤɬɪɨɧɧɵɦ ɪɚɫɰɟɩɢɬɟɥɟɦ ɩɪɢɜɟɞɟɧɵ ɜ ɪɚɡɞɟɥɟ 2.1. 

• ɋ ɧɟɪɟɝɭɥɢɪɭɟɦɵɦɢ ɭɫɬɚɜɤɚɦɢ ɬɟɩɥɨɜɨɝɨ ɢ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɨɝɨ ɪɚɫɰɟɩɢɬɟɥɟɣ • ɋ ɪɟɝɭɥɢɪɭɟɦɨɣ ɭɫɬɚɜɤɨɣ ɬɟɩɥɨɜɨɝɨ ɢ ɧɟɪɟɝɭɥɢɪɭɟɦɨɣ ɭɫɬɚɜɤɨɣ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɨɝɨ ɪɚɫɰɟɩɢɬɟɥɹ• ɋ ɪɟɝɭɥɢɪɭɟɦɵɦɢ ɭɫɬɚɜɤɚɦɢ ɬɟɩɥɨɜɨɝɨ ɢ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɨɝɨ ɪɚɫɰɟɩɢɬɟɥɟɣ • Ɍɨɥɶɤɨ ɫ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɵɦ ɪɚɫɰɟɩɢɬɟɥɟɦ • Эɥɟɤɬɪɨɧɧɵɣ (LSI) • Эɥɟɤɬɪɨɧɧɵɣ (LSIG, ɚɦɩɟɪɦɟɬɪ, ɢɧɬɟɪɮɟɣɫ ɫɜɹɡɢ, ɥɨɝɢчɟɫɤɚɹ ɫɟɥɟɤɬɢɜɧɨɫɬɶ) • ȼɵɤɥɸчɚɬɟɥɶ-ɪɚɡɴɟɞɢɧɢɬɟɥɶ 

 

 

2
4
1
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Ɍɚɛɥɢɰɚ 2.80 

ɟɯɧɢчɟ ɟ ɫɬ ɢчɟɫɤɢɯ ɜɵɤɥɸчɚɬɟɥɟɣ TD, TS 

Ɍɢɩ ɜɵɤɥɸчɚɬɟɥ

Ɍ ɫɤɢ  ɯɚɪɚɤɬɟɪɢ ɢɤɢ ɚɜɬɨɦɚɬ
ɹ ɇɚ

ɬɟ
ɢɦɟɧɨɜɚɧɢɟ 
ɯɧɢчɟɫɤ
ɞɚɧɧɵɯ

Еɞ. 

. TD100 TD160 TS160 TS250 400 TS630 TS800
ɢɯ 
 ɢɡɦ TS100 TS

Ɍɢɩɨɪɚɡɦɟɪ
ɤɨ ɚ [A  100 160 100 160 250 400 630 800 

 

F] ɪɩɭɫ

ɇ ɚɥɶɧ
ɬɨ А 

16, 20, 
25, 32, 
40, 50, 
63, 80, 

0

100, 

1

40, 50, 

, 

100, 

125, 

160 

125, 

160, 

20

25

00, 

00 

500, 700, 

800 

ɨɦɢɧ
ɤ, In 

ɵɣ 

1 0 

25

160

, 

 

63

1

, 80

00 

3

40, 

0 

630 

Чɢ ɩɨɥɸ 2*, 3, 4 ɫɥɨ ɫɨɜ  
ɉ
ɦɟɧ
ɧɵɣ
ɬɨɤ

ɟ
-
 

ȼ 690 

ɪɟ-

  

ɇ
ɧɚ
ɪɚ
ɧɚ
ɠ
U

-
500 

ɨɦɢ-
ɥɶɧɨɟ 
ɛɨчɟɟ 
ɩɪɹ-
ɟɧɢɟ 
ɟ 

ɉɨɫɬɨ
ɹ
ɬɨɤ
ɧɧɵ

 
ɣ ȼ 

ɇɨɦɢɧɚɥɶɧɨɟ 
ɧɚ
ɢɡɨɥɹɰɢɢ
ɧɨ

ȼ 750 
ɩɪɹɠɟɧ

ɣ ɰɟɩɢ

ɢɟ 
 ɝɥ
 Ui 

ɚɜ-

ɇɨ
ɢɦ
ɞɟ ɨ
ɩɪ ɝɥ
ɧɨ im

ɦɢɧɚɥɶ
ɩɭɥɶɫɧ
ɪɠɢɜɚɟɦ
ɹɠɟɧɢɟ 
ɣ ɰɟɩɢ U

ɧɨ
ɨɟ 
ɟ 
ɜɵ
ɟ ɧ
ɚɜ-
p 

-
ɚ- ɤȼ 8 

Кɚɬɟɝɨɪɢɹ ɩ
ɦɟ А 

ɪɢ-
 ɧɟɧɢɹ 

ɇ ɶɧ ɢɛɨ чɚɸɳɚɹ ɫɩɨɫɨɦɢɧɚɥ ɚɹ ɩɪɟɞɟɥɶɧɚɹ ɧɚ ɥɶɲɚɹ ɨɬɤɥɸ ɨɛɧɨɫɬɶ ICU, 

N ɤА 85 100   100 100

H  ɤА 100 120 120 120

ɞɨ  
/2  
ɤɨ ɢ-
ɨɧ -
ɫɨ  200 200 200  

 Аɋ220
40 ȼ ɞɥɹ
ɦɦɭɬɚɰ
ɧɨɣ ɫɩɨ
ɛɧɨɫɬɢ L ɤА 200

N 50 50 65 ɤА 65 

H ɤА 85 85  85 100

ɞɨ
/4 ɞɥɹ 
ɤɨ -
ɨɧ ɫɩɨ-
ɫɨ ɬɢ L  

 Аɋ380 
15 ȼ 
ɦɦɭɬɚɰɢ
ɧɨɣ 
ɛɧɨɫ ɤА 150 150 150 150

N 5 10 ɤА 10 10 

H ɤА 8 15 20 20 

ɞɨ
/6 ɞɥɹ 
ɤɨɦɦɭɬɚɰɢ
ɨɧɧɨɣ ɫɩɨ
ɫɨɛɧɨɫɬɢ 20 

 Аɋ660 
90 ȼ 

-
-

L ɤА 10 35 35 

ɇɨɦɢɧɚɥɶ
ɪɚɛɨчɚɹ ɧɚɢ
ɛɨɥɶɲɚɹ 
чɚɸɳɚɹ ɫ
ɧɨɫɬɶ, ICS 

100% 

ɧɚɹ 
-

ɨɬɤɥɸ-
ɩɨɫɨɛ-

ICU 

 



Ɉɤɨɧчɚɧɢɟ ɬɚɛɥɢɰɵ 2.80 

Ɍɢɩ ɜɵɤɥɸчɚɬɟɥɹ ɇ
ɬ ɢɡɦ. TD100 TD160 TS100 TS630 TS800

ɚɢɦɟɧɨɜɚɧɢɟ 
ɟɯɧɢчɟɫɤɢɯ Еɞ. 

ɞɚɧɧɵɯ TS160 TS250 TS400 

ɇɨɦɢɧɚɥɶɧɚɹ ɪɚɛɨчɚɹ ɧɚɢɛɨɥɶɲɚɹ ɜɤɥɸчɚɸɳɚɹ ɫɩɨɫɨɛɧɨɫɬɶ Icm 

N ɤА 187 220 220 220 

H ɤА 220 264 264 264 

ɞɨ А

L ɤА 0 440 440 

ɋ220 
/240 ȼ ɞɥɹ 
ɤɨɦɦɭɬɚɰɢ-
ɨɧɧɨɣ ɫɩɨ-
ɫɨɛɧɨɫɬɢ 44  440 

N 5 43ɤА 10  105 1  143 

H ɤА 7 187 220 18  187 

ɞɨ Аɋ380 
/415 ȼ ɞɥɹ 
ɤɨɦɦɭɬɚɰɢ-

ɤА 330 330 330 330 
ɨɧɧɨɣ ɫɩɨ-
ɫɨɛɧɨɫɬɢ L  

N ɤА 8 17 17 17 

H ɤА 14 30 40 40 

ɞɨ Аɋ6
/690 ȼ ɞɥ
ɤɨɦɦɭɬɚɰ
ɨɧɧɨɣ ɫ
ɫɨɛɧɨɫɬɢ

6

ɩ
ɤА 17 40 74 74 

0 
ɹ 
ɢ-
ɨ-
 L 

ɋɢɝɧɚɥɶ ɚ √ 
ɧɵɟ ɢ ɚɜ -

ɪɢɣɧɵɟ ɛɥɨɤ-
ɤɨɧɬɚɤɬɵ 
Ɇɢɧɢɦɚɥɶɧɵɣ ɪɚɫ
ɰɟɩɢɬɟɥɶ ɧɚɩɪɹ

-
ɠɟ-  

ɧɢɹ 
√

Ɍɟɩɥɨɷɥɟɤɬɪɨɦ
ɧɢɬɧɵɣ ɪɚɫɰɟɩɢ

ɚɝ-
ɬ √ √ √ √ √ √ √ √ ɟɥɶ 

Эɥɟɤɬɪɨɧɧɵɣ ɪɚ
ɩɢɟɬɥɶ  

ɫ ⎯ ⎯ √ 
ɰɟ-

ɇɟɡɚɜɢɫɢɦɵɣ ɪɚ
ɩɢɬɟɥɶ ɧɚɩɪɹɠɟ

ɫɰɟ-
ɧɢɹ √ 

* - ɞɜɭɯɩɨɥɸɫɧɵɣ ɜɵɤɥɸчɚɬɟɥɶ ɜ ɤɨɪɩɭɫɟ ɬɪɟɯɩɨɥɸɫɧɨɝɨ ɚɩɩɚɪɚɬɚ. 

ɵ ɹ ɟɤɬɪɨ ɩɪɟɞɟɥɢɬɟɥɶ ɫɢɫɬɟɦ ɬɪɟɛɭɸɬ ɧɚɥɢчɢɹ 
ɧ ɝ ɜɵɲɟ (  ɩɢɬɚɧɢɸ) ɚɬɚ ɡɚɳɢ Аɩɩɚɪɚɬɵ 

S 0 ɚɳɟɧ ɥɟɤɬɪɨɦɚɝɧɢ  ɪɚɫɰɟɩɢɬɟ DSU -

ɧɨɜ ɦ ɨ ɹɜɥɹɸɬɫɹ ɚɩɩɚɪɚɬɚɦ ɳɢɬɵ. 

ɬɟɦɩɟɪɚɬɭɪɟ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɨɥɟɟ 40°ɋ ɧɨɦ ɚɥɶɧɵɣ ɤ 
ɟ ɯ ɵɤɥɸ ɥɟɣ ȼА−ɋЭ TD/TS ɫ ɬɟɩ ɥɟɤɬɪ -

ɪɚ ɟ ɟɥɹɦ ɟɧɶɲɚɟɬɫɹ. ɦɟɬɪɵ ɢɡɦɟɧɟɧɢɹ ɯɚɪɚɤɬɟ-
ɤɥɸч  ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ
ɞɧ  ɟɥɶ ɬɟɩɥɨɷɥɟɤɬɪɨɦɚɝɧɢɬɧɵɯ ɪɚɫɰɟɩɢɬɟɥɟɣ ɚɜɬɨɦɚɬɨɜ 
 ɚ ɪɢɫɬɢɤ  ɢ ɩɪɢɦɟɪɵ ɧɚɫɬɪɨɣɤɢ ɡɚɳɢɬɧ  ɯɚɪɚɤɬɟɪɢ-

ɡɚ  ɢɫ. 2.169. 

ɦɚɝɧɢɬɧɵɣ ɪɚɫɰɟɩɢɬɟɥɶ MTU (ɬɚɛɥ. 2.84) ɩɪɢɦɟɧɹɟɬɫɹ ɞɥɹ 
ɤɬɪɨɞɜɢɝɚɬɟɥɟɣ. Аɜɬɨɦɚɬɢчɟɫɤɢɣ ɜɵɤɥɸчɚɬɟɥɶ ɫ ɬɚɤɢɦ ɪɚɫ-

ɬɜɥɹɟɬ ɡɚɳɢɬɭ ɨɬ ɤɨɪɨɬ ɦɵɤɚɧɢɣ ɫ ɪɟɝɭɥɢɪɭɟ-
ɬɚɛɥ. 2.85) ɢ ɜɵɩɨɥɧɹɟɬ ɮɭɧɤɰɢɢ ɪɚɡɴɟɞɢɧɟɧɢɹ. 

ɋɬɚɧɞɚɪɬ
ɪɚɫɩɨɥɨɠɟ
TD160…T

ɷɬɨɦɭ ɨɞ

ɞɥ
ɧɨ

 ɷɥ
ɨ 

ɪɚɫ
ɩɨ

ɧɵɯ 
ɚɩɩɚɪ ɬɵ. 

80  ɨɫɧ ɵ ɷ ɬɧɵɦ ɥɟɦ ɢ ɩɨ
ɪɟ ɟɧɧ ɢ ɡɚ

ɉɪɢ 

ɚɜɬɨɦɚɬɢч
ɧɢɬɧɵɦɢ 

 ɛ ɢɧ  ɬɨ
ɫɤɢ  ɜ чɚɬɟ Щ− ɥɨɷ ɨɦɚɝ
ɫɰ ɩɢɬ
ɚɬɟɥɟɣ

ɢ ɭɦ ɉɚɪɚ
 2.83. ɪɢɫɬɢɤ ɜɵ

ɉɟɪɟ
TD/TS, ɢɯ
ɫɬɢɤ ɩɨɤɚ

ɹɹ ɩɚɧ
ɯɚɪ ɤɬɟ ɢ ɵɯ
ɧɵ ɧɚ ɪ

Эɥɟɤɬɪɨ
ɡɚɳɢɬɵ ɷɥɟ
ɰɟɩɢɬɟɥɟɦ ɨɫɭ
ɦɨɣ ɭɫɬɚɜɤɨɣ (

ɳɟɫ ɤɢɯ ɡɚ
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ɬɟɪɢɫɬɢɤɢ ɚɜɬɨɦɚɬ ɚɬɟɥɟɣ TD, TS ɞɥɹ 
ɞ

Ɍɚɛɥɢɰɚ 2.81 

Ɍɟɯɧɢчɟɫɤɢɟ ɯɚɪɚɤ ɢчɟɫɤɢɯ ɜɵɤɥɸч
ɡɚɳɢɬɵ ɷɥɟɤɬɪɨ ɜɢɝɚɬɟɥɟɣ 

Ɍɢɩ ɜɵɤɥɸчɚɬɟɥɹ ɇɚɢɦɟɧɨɜ
ɞ
ɚɧɢɟ ɬɟɯɧɢчɟɫɤɢɯ Еɞ. 

ɚ ɯ . TS100 TS160 TS250 TS400 630 T  ɧɧɵ  ɢɡɦ  TS S800

Ɍɢɩɨɪɚɡɦɟɪ ɤ 100 160 250 400 630 ɨɪɩɭɫɚ [AF]  800 

ɇɨɦɢɧɚɥɶɧɵɣ ɬɨɤ, In А 

1,6;3,2; 

6,3; 12; 

20; 32; 

50; 63; 

100 

32; 50; 

63; 80; 

100; 

160 

100; 

160; 

220 

320 0 50 630 

Чɢɫɥɨ ɩɨɥɸɫɨɜ  3 

ɉɟɪɟɦɟɧɧɵɣ ɬɨɤ  ȼ 690 

ɇɨɦɢ-

ɧɚɥɶɧɨɟ 
ɪɚɛɨчɟɟ 
ɧɚɩɪɹɠɟ-
ɧɢɟ Uɟ 

ɉɨ ɹ ɣ ɬɨɤ  500 ɫɬɨ ɧɧɵ ȼ

ɇɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ
ɢɡɨɥɹɰɢɢ ɝɥɚɜ

 

ɧɨɣ ɰɟɩɢ Ui 
ȼ 750 

ɇɨɦɢɧɚɥɶɧɨɟ ɢɦɩɭɥɶɫɧɨɟ
ɜɵɞɟɪɠɢɜɚɟɦɨɟ ɧɚɩɪɹɠɟɧɢɟ
ɝɥɚɜɧɨɣ ɰɟɩɢ U  

 
 

imp

ɤȼ 8 

Кɚɬɟɝɨɪɢɹ ɩɪɢɦɟɧɟɧɢɹ  А 

ɇɨɦɢɧɚɥɶɧɚɹ ɩɪɟɞɟɥɶɧɚɹ ɚɹ ɨɬɤɥɸчɚɸɳɚɹ ɫɩɨɫɨɛɧɨɫɬɶ CU,  ɧɚɢɛɨɥɶɲ  I

N ɤА 100 100  100 

H ɤА 120 120 120 

ɞɨ Аɋ220/240 ȼ ɞɥɹ 
ɤɨɦɦɭɬɚɰɢɨɧɧɨɣ 

ɫɩɨɫɨɛɧɨɫɬɢ L ɤА 200 200 200 

N ɤА 50 65 65 

H ɤА 85 85 100 

ɞɨ Аɋ380/415 ȼ ɞɥɹ 
ɤɨɦɦɭɬɚɰɢɨɧɧɨɣ 

ɫɩɨɫɨɛɧɨɫɬɢ L ɤА 150 150 150 

N ɤА 10 10 10 

H ɤА 15 20 20 

ɞɨ Аɋ660/690 ȼ ɞɥɹ 
ɤɨɦɦɭɬɚɰɢɨɧɧɨɣ 

ɫɩɨɫɨɛɧɨɫɬɢ L ɤА 12 35 35 
ɇɨɦɢɧɚɥɶɧɚɹ ɪɚɛɨчɚɹ ɧɚɢ-
ɛɨɥɶɲɚɹ ɨɬɤɥɸчɚɸɳɚɹ ɫɩɨ-

ɫɨɛɧɨɫɬɶ, ICS 
ICU 100% 

ɇɨɦɢɧɚɥɶɧɚɹ ɪɚɛɨчɚɹ ɧɚɢɛɨɥɶɲɚɹ ɜɤɥɸчɚɸɳɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ICМ, 

N ɤА 220 220 220 

H ɤА 264 264 264 

ɞɨ Аɋ220/240 ȼ ɞɥɹ 
ɤɨɦɦɭɬɚɰɢɨɧɧɨɣ 

ɫɩɨɫɨɛɧɨɫɬɢ L ɤА 440 440 440 

N ɤА 105 143 143 

H ɤА 187 187 220 

ɞɨ Аɋ380/415 ȼ ɞɥɹ 
ɤɨɦɦɭɬɚɰɢɨɧɧɨɣ 

ɫɩɨɫɨɛɧɨɫɬɢ L ɤА 330 330 330 

N ɤА 17 17 17 

H ɤА 30 40 40 

ɞɨ Аɋ660/690 ȼ ɞɥɹ 
ɤɨɦɦɭɬɚɰɢɨɧɧɨɣ 

ɫɩɨɫɨɛɧɨɫɬɢ L ɤА 40 74 74 
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ɥɢ .82 

TS  ɡ ɢɬɵ ɤɬɪ ɟɥɟ

ɵɤ ɚɬɟɥɹ 

Ɍɚɛ
ɢɝɚɬ

ɰɚ 2
ɣ Ɍɟɯɧɢчɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɜɵɤɥɸчɚɬɟɥɟɣ-ɪɚɡɴɟɞɢɧɢɬɟɥɟɣ T

Ɍɢ

D, 

ɩ ɜ

ɞɥɹ

ɥɸч

ɚɳ  ɷɥɟ ɨɞɜ

ɇɚɢɦɟɧɨ ɬɟ
ɞɚɧɧɵɯ ɞ. 

TD160NA T TS400NA TS N T

ɜɚɧɢɟ ɯɧɢчɟɫɤɢɯ Е ɢɡɦ. 
S100NA TS160NA TS250NA 630 A S800NA 

Ɍɢɩɨɪɚɡɦɟɪ ɤɨɪɩɭɫɚ [AF]  160 100 2 400 160 50 630 800 

ɍɫɥɨɜɧɵɣ ɬɟɩɥɨɜɨɣ ɬɨɤ, А 160 100 160 250 400 630 800 Ith 

ɇɨɦɢɧɚɥɶɧɵɣ ɪɚɛɨчɢɣ ɬɨɤ, Iе  160 250 400 63А 160 100 0 800 

Чɢɫɥɨ ɩɨɥɸɫɨɜ  2, 3, 4 

ɩɟɪɟɦɟɧ
ɣ ɬ

-

ɧɵ ɨɤ 690 
ɇɨɦɢɧɚɥɶɧɨɟ ɪɚɛɨ-
чɟɟ ɧɚɩɪɹɠɟɧɢɟ Uе 

-

ɧɵ ɨɤ 

ȼ 

500 
ɩɨɫɬɨɹɧ
ɣ ɬ

ɇɨɦɢɧɚɥɶɧ
ɝɥɚɜɧɨɣ

ɨɟ ɧɚɩ
 

ɪɹ
ɰɟɩɢ 

ɠɟ
U  

ɧɢɟ ɢɡɨ-
ɥɹɰɢɢ i

 750 ȼ

ɇɨɦɢɧɚɥɶɧɨɟ ɢɦɩɭɥɶɫɧɨ -

ɞɟɪɠɢɜɚɟɦɨɟ ɧɚɩɪɹɠɟɧɢ ɚɜ-
ɧɨɣ ɰɟɩɢ Uiɬр 

ɤȼ 8 

ɟ ɜɵ
ɟ ɝɥ

ɇɨɦɢɧɚɥɶɧɚɹ ɧɚɢɛɨɥɶɲɚ -

ɤɥɸчɚɸɳɚɹ ɫɩɨɫɨɛɧɨɫɬɶ  
ɤА ɩɢɤ. 3,1 2,8 3,6 4,9 7,1 8,5 

ɹ ɨɬ
 ICU

12 

1 ɫ 220 0 2500 3500 500 80 200 0 6300 000 

3 ɫ 2200 2000 2500 3500 5000 6300 8000 

ɇɨɦɢɧɚ

ɜɚɟɦɵɣ ɬɨɤ, ICW 20 ɫ 
А

960 690 960 1350 193

ɥɶɧ
 ɜ
ɨ ɤ
ɵɞɟ
ɪɚɬ
ɪɠ
ɤɨ
ɢ-

-

ɜɪɟɦɟɧɧɨ , ɞɟɣɫɬɜ.
0 2320 2560 

 

 

 

2
4
5
 



Ɍɚɛɥɢɰɚ 2.83 

ȼɥɢɹɧ ɟɪɚ ɠɚɸɳɟɣ ɫɪɟɞɵ ɧɚ ɩɚɪɚɦ ɚɬɢчɟ-
ɫɤɢɯ ɜɵɤɥɸчɚɬɟɥɟɣ ȼА−ɋЭЩ−TD/TS 

ɵɣ ɚɜɬɨɦɚɬɢчɟɫɤɢɣ ɜɵɤɥɸч ɷɥɟɤɬɪɨ-
ɦɚɝɧɢɬɧɵɦ ɪɚɫɰɟɩɢɬ

ɢɟ ɬɟɦɩ ɬɭɪɵ ɨɤɪɭ ɟɬɪɵ ɚɜɬɨɦ

ɋɬɚɰɢɨɧɚɪɧ ɚɬɟ
ɟɥɟɦ

ɥɶ 
 

ɫ ɬɟɩɥɨ
Ɍɢɩɨɪɚɡɦɟɪ
ɤɨɪɩɭɫɚ 

ɢ-

ɶ-
ɣ 

, А °ɋ 20°ɋ 30°ɋ 40°ɋ 45°ɋ 50°ɋ 60°ɋ 70°ɋ 

 
ɇɨɦ
ɧɚɥ
ɧɵ
ɬɨɤ 10

16  16 16 16 13 16 16 15 14 

20  20 20 19 16 20 20 19 18 

25 25 25 25 25 24 23 22 21  

32 2 31 26  32 32 3  32 30 28 

40 0 39 33  40 40 4  40 38 35 

50 50 50 50 50 48 47 44 41  

63 3 63 63 61 52 63 6 59 56 

80  80 80 78 66 80 80 75 71 

100 100 100 100 100 97 94 88 82 

125 5 125 125 121 11 103 125 12 7 110 

TD100 

TD160 

0 0 160 160 155  131 16 160 16 150 141

40 40 40 40 40 39 38 35 33 

50 0 50 50 48 4 41 50 5 7 44 

63  63 63 61 52 63 63 59 56 

80 0 80 80 80 78 75 71 66 8

100 100 100 100 100 97 4 82 9 88 

125 125 125 125 125  7 10 103 121 11 1

TS100 

TS160 

0 160 160 160 160 155 150 41 131 16 1

200 200 0    164  20  200 200 194 188 176
TS250 

0 0    220 205 25  250 25  250 250 242 234

300 0 300   264 246  300 30 300 291 281
TS400 

0 0 0  53 328 40  400 40  40 400 388 375 3

500 0  410  500 500 50 500 484 469 441
TS630 

0 0  517 63  630 630 63 630 610 591 555

TS800 800 800 800 800 800 775 750 705 656 
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TS250 FTU

I Ir m

I  = 2500 A

250 A
40 C

m 3P

ɭɫɬɚɜɤɚ ɬɨɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ ɡɚɳɢɬɵ
ɨɬ КЗ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɵɣ ɪɚɫɰɟɩɢ ( ɬɟɥɶ)

ɧɨɦɢɧɚɥɶɧɵɣ ɬɨɤ 
ɩɪɢ 40 

In

ɋ
чɢɫɥɨ ɩɨɥɸɫɨɜ

Ɉɛɨɡɧɚч
Ɍɢɩ F

ɟɧɢɟ ɪɚ
:

ɭɟɦɨɣ ɭɫ

ɫɰɟɩɢɬɟɥɹ
TU

_ ɫ ɧɟɪɟɝɭɥɢɪ ɬ ɟɩ  ɪ ɬɟ ɢɧ  ɬ 80
ɫ ɧɟɪɟɝɭɥɢɪɭɟ  ɭɫɬɚ  ɷɥɟɤ ɚɝɧɢ ɨ ɪɚ ɢɬɟɥ ɤ ɫɪɚ ɜɚɧɢ
400...8000 А;
ɭɫɬɚɧɚɜɥɢɜɚɟ  ɜɵɤ ɬɟɥɹ 100.

_

_

ɚɜɤɨɣ ɬ ɥɨɜɨɝɨ ɚɫɰɟɩɢ ɥɹ, ɧɨɦ ɚɥɶɧɵɣ ɨɤ 16... 0 А;
ɦɨɣ ɜɤɨɣ ɬɪɨɦ ɬɧɨɝ ɫɰɟɩ ɹ, ɬɨ ɛɚɬɵ ɹ

ɬɫɹ ɜ ɥɸчɚ ɯ TD .. 800.TS

T US250 FɆ

I Ir m

I  Am

50 A

3P
= 2500 

2
40 C

ɭɫɬ
I  
ɚɜɤɚ ɤɚ ɫɪɚɛ ɵɜɚɧɢ ɳɢɬɵ  ɩɟɪɟɝ ɤɢ
ɬɟɩ  ɪɚɫ ɢɬɟɥɶ (

 ɬɨ
ɥɨɜɨɣ

ɚɬ
ɰɟɩ

ɹ ɡɚ
)

 ɨɬ ɪɭɡ

Ɉɛɨɡɧɚчɟɧ ɚɫɰɟ ɥɹ
Ɍɢɩ ɆF U

_ ɫ ɪɟɝɭɥɢɪɭɟɦ ɚɜɤ ɩɥɨ ɚɫɰ ɹ, 
ɧɨɦɢɧɚɥɶɧɵ . , ɪɟ ɚ ,8 ;
ɫ ɧɟɪɟɝɭɥɢɪɭɟ ɭɫɬɚ  ɷɥɟɤ ɚɝɧɢ ɨ ɪɚ ɟɥ
ɬɨɤ ɫɪɚɛɚɬɵɜ  А;
ɭɫɬɚɧɚɜɥɢɜɚɟ  ɜɵɤ ɬɟɥɹ 100.

−
_

_

ɢɟ ɪ ɩɢɬɟ
:

ɨɣ ɭɫɬ ɨɣ ɬɟ ɜɨɝɨ ɪ ɟɩɢɬɟɥ
ɣ ɬɨɤ 16. .800 А ɝɭɥɢɪɨɜ ɧɢɟ (0 1,0)I  
ɦɨɣ 
ɚɧɢɹ 400. 

ɜɤɨɣ
..8000

ɬɪɨɦ ɬɧɨɝ ɫɰɟɩɢɬ ɹ, 

ɬɫɹ ɜ ɥɸчɚ ɯ TD .. 800.TS

0,8 1

0,9

r

n

I I
r m I0

t

I I  ( )x n  r

1. Зɚɳɢɬ
ɟɝɪɭɡ

8

0,

ɚ ɨɬ 
ɩɟɪ ɤɢ

9

0,

TS250 TА

I I  ( )x n

U

I Ir m

50 A2
40 C
3P

ɭɫɬɚɜɤ ɚ ɫɪɚ ɜɚɧɢ ɳɢɬɵ КЗ
ɥɟɤɬɪ ɝɧɢɬɧɵɣ ɪɚɫɰɟ ɟɥɶ)

ɚ ɬɨɤ ɛɚɬɵ ɹ ɡɚ  ɨɬ 
ɷ( ɨɦɚ ɩɢɬ

Ɉɛɨɡɧɚчɟɧ ɚɫɰɟ ɹ
Ɍɢɩ АTU

_ ɫ ɪɟɝɭɥɢɪɭɟɦ ɚɜɤ ɩɥɨ ɚɫɰ ɹ, 
ɧɵ А, ɪ ɪɨɜ 0,8 ;

ɫ ɪɟɝɭɥɢɪɭɟɦ ɚɜɤ ɟɤɬ ɧɢɬ ɚɫɰ ɹ, 
ɬɨɤ ɫɪɚɛɚɬɵɜ  А, ɪɨ  ;

ɢɜɚɟ ɜɵɤ ɟɥ 60. 0.
 (5  

_

_

ɢɟ ɪ ɩɢɬɟɥ
:

ɨɣ ɭɫɬ
ɣ ɬɨɤ 100.

ɨɣ ɬɟ
..800 

ɜɨɝɨ ɪ
ɟɝɭɥɢ

ɟɩɢɬɟɥ
ɚɧɢɟ (ɧɨɦɢɧɚɥɶ 1,0)− I  

ɨɣ ɭɫɬ ɨɣ ɷɥ ɪɨɦɚɝ ɧɨɝɨ ɪ ɟɩɢɬɟɥ
ɚɧɢɹ 500.
ɬɫɹ ɜ 

 ..8000
ɥɸчɚɬ

ɪɟɝɭɥɢ
ɹɯ 1TS

ɜɚɧɢɟ
.. 80TSɭɫɬɚɧɚɜɥ

10)− I 

0.8

0.

1

9

n

I I
r m I0

t

I I  ( )x n  r

З ɚ ɨɬ 
ɩ ɭɡɤɢ

8

0,

ɚɳɢɬ
ɟɪɟɝɪ

0,

9

I I  ( )x n  r

  r

ɚ

ɛ

ɜ

n

8

9

10
I I   ( )x n

7

6

5
m
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Ɋɢɫ  Вɢ ɫа еɩɥ ɤɬ ɝɧ ɯ еɩɢ й ɸɱ
ɥей Щ S ɢ ɦе аɫɬ ɤɢ еɦ ɤɨв ар рɢ : 
а – раɫцеɩɢɬеɥɶ  ɭɫɬавɤаɦɢ ɫ реɝ ɭɫɬавɤɨй ɬеɩɥɨ-
вɨ еɩɢɬ ɢ ɧереɝɭɥɢрɭеɦɨй ɭɫɬавɤɨй ɬр ɧɢɬ  ра ɢɬ
в – ɫ реɝɭɥɢрɭеɦыɦɢ ɭɫɬавɤаɦɢ ɬеɩɥɨвɨɝɨ ɢ ɷɥеɤɬрɨɦаɝɧɢɬɧɨɝɨ раɫцеɩɢɬеɥей 

. 2.169.

 ВА−СЭ ɞ ɮа ɞа ɬ ɨɷɥе рɨɦа ɢɬɧы раɫц ɬеɥе выɤɥ аɬе-−TD/T  ɩрɢ ры ɧ рɨй ɢɯ вр ɹɬɨ ыɯ ɯ аɤɬе ɫɬɢɤ
 ɫ ɧереɝɭɥɢрɭеɦыɦɢ
еɥɹ 

; ɛ – 

 ɷɥеɤ
ɭɥɢрɭеɦɨй
ɨɦаɝ

 

ɧɨɝɨɝɨ раɫц ɫцеɩ еɥɹ;  
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Ɍɚɛɥɢɰɚ 2.84 

Хɚɪɚɤɬɟɪɢɫɬɢɤɢ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɵɯ ɪɚɫɰɟɩɢɬɟɥɟɣ MTU 

TS100…TS800 ɇɨɦɢɧɚɥɶɧɵɣ 

ɬɨɤ In (А) 1,6 3,2 6,3 12 20 32 50 63 100 160 220 320 500 630

TS100 • • • • • • • • • ⎯ ⎯ ⎯ ⎯ ⎯ 

TS160 ⎯ ⎯ ⎯ ⎯ ⎯ • • • • • ⎯ ⎯ ⎯ ⎯ 

TS250 ⎯ ⎯ ⎯ ⎯ ⎯ ⎯ ⎯ ⎯ • • • ⎯ ⎯ ⎯ 

TS400 ⎯ ⎯ ⎯ ⎯ ⎯ ⎯ ⎯ ⎯ ⎯ ⎯ ⎯ • ⎯ ⎯ 

TS630 ⎯ ⎯ ⎯ ⎯ ⎯ ⎯ ⎯ ⎯ ⎯ ⎯ ⎯ ⎯ • ⎯ 

N/H/L 

TS800 ⎯ ⎯ ⎯ ⎯ ⎯ ⎯ ⎯ ⎯ ⎯ ⎯ ⎯ ⎯ ⎯ • 

Ɍɚɛɥɢɰɚ 2.85 

ɍɫɬɚɜɤɢ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɵɯ ɪɚɫɰɟɩɢɬɟɥɟɣ MTU 

MTU In 6×In … … … … 12×In 

1,6 10 12 14 16 18 20 

3,2 20 24 28 32 36 40 

6,3 40 48 56 64 72 80 

12 70 84 98 112 126 140 

20 120 144 168 192 216 240 

32 190 228 266 304 342 380 

50 300 360 420 480 540 600 

63 400 480 560 640 720 800 

100 600 720 840 960 1080 1200 

160 960 1152 1344 1536 1728 1920 

220 1320 1584 1848 2112 2376 2640 

320 1920 2304 2688 3072 3456 3840 

500 3000 3600 4200 4800 5400 6000 

630 3780 4536 5292 6048 6804 7560 

ȼɪɟɦɹɬɨɤɨɜɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɚɜɬɨɦɚɬɢчɟɫɤɢɯ ɜ -

ɤɥɸчɚɬɟɥɟɣ ȼА−ɋЭЩ−TD/TS ɫ ɤɨɦɛɢɧɢɪɨɜɚɧɧɵɦɢ ɢ ɷɥɟɤɬɪɨɦɚɝɧɢ -

ɧ

ɦ

ɵ
ɬ

ɵɦɢ ɪɚɫɰɟɩɢɬɟɥɹɦɢ ɩɪɢɜɟɞɟɧɵ ɧɚ ɪɢɫ. 2.170−2.187. 

Ⱦɨɩɨɥɧɢɬɟɥɶɧɚɹ ɨɛɳɚɹ ɢɧɮɨɪɦɚɰɢɹ ɨ ɜɵɤɥɸчɚɬɟɥɹɯ ɫɟɪɢɢ 

ȼА−ɋЭЩ, ɚ ɬɚɤɠɟ ɢɧɮɨɪɦɚɰɢɹ ɨɛ ɚɩɩɚɪɚɬɚɯ, ɨɫɧɚɳɟɧɧɵɯ ɷɥɟɤɬɪɨɧɧɵ-

ɢ ɪɚɫɰɟɩɢɬɟɥɹɦɢ, ɞɚɧɚ ɜ ɪɚɡɞɟɥɟ 2.1. 
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Кɪɚ ɧɨɬɧɨɫɬɶ ɦɢɧɚɥɶɧɨɦɭ ɬɨɤɭ In

FTU:   = 1  I IXr n

FMU:   = (0,8 1)  I I− Xr n

FTU/ : F UɆ
Min. 400 A

   m = 10I   X nI

I I: 16 A ->   = 400 Amn

I : 20n

 : 25n

I  400

 400

 A ->

 A ->

   =m

I   =m

 A

 AI
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1  Xr
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1)  X In

FTU/ : F UɆ    = Im 1 n
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ɱе-
 ɧа 

r

Ɋɢɫ.  ɯараɤɬерɢɫɬɢɤɢ авɬɨɦаɬɢɱе-
ɫɤɢɯ а D100 ɫ раɫцеɩɢɬеɥɹɦɢ FTU, FMU ɧа 

Ɋɢɫ. 2.171. Вр ɨ ɬɨɦ
ɫɤɢɯ вы ɸɱаɬ й TD160 ɫ раɫцеɩɢɬеɥɹɦ U, FMU

2
4
9
 

еɦɹɬ
еɥе

ɤɨвые ɯараɤɬерɢɫɬɢɤɢ ав аɬɢ 2.170. 

 выɤɥɸɱ
Вреɦɹɬɨɤɨвые
ɬеɥей T ɤɥ ɢ FT

ɬɨɤɢ 100−160 А ɬɨɤɢ 16−100 А  
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FTU:   = 1  I IXr n

FMU:   = (0,8 1)  I I− Xr n

FTU/ :    = 10  I IXF UɆ m n

ɋɪɚɛɚɬɵɜɚɧɢɟ ɩɪɢ
ɧɚɠɚɬɢɢ ɤɧɨɩɤɢ

 ɦɫt < 10

Кɪɚɬɧɨɫɬɶ ɧɨɦɢɧɚɥɶɧɨɦɭ ɬɨɤɭ ( )I I I   / n r     
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Ɇ  (6 2)TU:    = 1   I I− Xm n

ɋɪɚɛɚɬɵɜɚɧɢɟ ɩɪɢ
ɧɚɠɚɬɢɢ ɤɧɨɩɤɢ

 ɦɫt < 10

ɉɪɟɞɟɥɶɧɚɹ
ɩɟɪɟɝɪɭɡɤɚ

Кɪɚɬɧɨɫɬɶ ɧɨɦɢɧɚɥɶɧɨɦɭ ɬɨɤɭ ( )I I I   / n r  

2
5
0
 

Ɋɢɫ. 2.172. Вреɦɹɬɨɤɨвые ɯараɤɬерɢɫɬɢɤɢ авɬɨɦаɬɢɱе-
ɫɤɢɯ выɤɥɸɱаɬеɥей TS100 ɫ раɫцеɩɢɬеɥɹɦɢ FTU, FMU ɧа 

ɬɨɤɢ 40−100 А 

Ɋɢɫ. 2.173. Вреɦɹɬɨɤɨвые ɯараɤɬерɢɫɬɢɤɢ авɬɨɦаɬɢɱе-
ɫɤɢɯ выɤɥɸɱаɬеɥей TS100, TS160 ɫ раɫцеɩɢɬеɥɹɦɢ MTU 

ɧа ɬɨɤɢ 1,6−160 А (ɫɦ. ɬаɛɥɢцы 2.84, 2.85) 
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FTU:   = 1  I IXr n

FMU:   = (0,8 1)  I I− Xr n

FTU/ :    = 10  I IXF UɆ m n

ɋɪɚɛɚɬɵɜɚɧɢɟ ɩɪɢ
ɧɚɠɚɬɢɢ ɤɧɨɩɤɢ

 ɦɫt < 10

Кɪɚɬɧɨɫɬɶ ɧɨɦɢɧɚɥɶɧɨɦɭ ɬɨɤɭ ( )I I I   / n r     
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ATU:   = (0,8 1)  I I− Xr n

ɋɪɚɛɚɬɵɜɚɧɢɟ ɩɪɢ
ɧɚɠɚɬɢɢ ɤɧɨɩɤɢ

 ɦɫt < 10

Кɪɚɬɧɨɫɬɶ ɧɨɦɢɧɚɥɶɧɨɦɭ ɬɨɤɭ ( )I I I   / n r

ATU:    = (5 10)  I I− Xm n

 

2
5
1
 

Ɋɢɫ. 2.174. Вреɦɹɬɨɤɨвые ɯараɤɬерɢɫɬɢɤɢ авɬɨɦаɬɢɱе Ɋɢɫ. 2.175. Вреɦɹɬɨɤɨвые ɯараɤɬерɢɫɬɢɤɢ авɬɨɦаɬɢɱе- -

ɫɤɢɯ выɤɥɸɱаɬеɥей TS160 ɫ раɫцеɩɢɬеɥɹɦɢ FTU, FMU ɧа 
ɬɨɤɢ 100−160 А 

ɫɤɢɯ выɤɥɸɱаɬеɥей TS160 ɫ раɫцеɩɢɬеɥɹɦɢ АTU ɧа ɬɨɤɢ 
100−160 А 
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FTU:   = 1  I IXr n

FMU:   = (0,8 1)  I I− Xr n

FTU/ :    = 10  I IXF UɆ m n

ɋɪɚɛɚɬɵɜɚɧɢɟ ɩɪɢ
ɧɚɠɚɬɢɢ ɤɧɨɩɤɢ

 ɦɫt < 10

Кɪɚɬɧɨɫɬɶ ɧɨɦɢɧɚɥɶɧɨɦɭ ɬɨɤɭ ( )I I I   / n r    
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ATU:   = (0,8 1)  I I− Xr n

ɋɪɚɛɚɬɵɜɚɧɢɟ ɩɪɢ
ɧɚɠɚɬɢɢ ɤɧɨɩɤɢ

 ɦɫt < 10

Кɪɚɬɧɨɫɬɶ ɧɨɦɢɧɚɥɶɧɨɦɭ ɬɨɤɭ ( )I I I   / n r

ATU:    = (5 10)  I I− Xm n

 

2
5
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Ɋɢɫ. 2.176. Вреɦɹɬɨɤɨвые ɯараɤɬерɢɫɬɢɤɢ авɬɨɦаɬɢɱе-
ɫɤɢɯ выɤɥɸɱаɬеɥей TS250 ɫ раɫцеɩɢɬеɥɹɦɢ FTU, FMU ɧа 

ɬɨɤɢ 125−250 А 

Ɋɢɫ. 2.177. Вреɦɹɬɨɤɨвые ɯараɤɬерɢɫɬɢɤɢ авɬɨɦаɬɢɱе-
ɫɤɢɯ выɤɥɸɱаɬеɥей TS250 ɫ раɫцеɩɢɬеɥɹɦɢ АTU ɧа ɬɨɤɢ 

125−250 А 
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ɆTU:    = 1   I I (6 2)− Xm n

ɋɪɚɛɚɬɵɜɚɧɢɟ ɩɪɢ
ɧɚɠɚɬɢɢ ɤɧɨɩɤɢ

 ɦɫt < 10

ɉɪɟɞɟɥɶɧɚɹ
ɩɟɪɟɝɪɭɡɤɚ

Кɪɚɬɧɨɫɬɶ ɧɨɦɢɧɚɥɶɧɨɦɭ ɬɨɤɭ ( )I I I   / n r
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FTU:   = 1  I IXr n

FMU:   = (0,8 1)  I I− Xr n

FTU/ :    = 10  I IXF UɆ m n

ɋɪɚɛɚɬɵɜɚɧɢɟ ɩɪɢ
ɧɚɠɚɬɢɢ ɤɧɨɩɤɢ

 ɦɫt < 10

Кɪɚɬɧɨɫɬɶ ɧɨɦɢɧɚɥɶɧɨɦɭ ɬɨɤɭ ( )I I I   / n r  
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Ɋɢɫ. 2.178. Вреɦɹɬɨɤɨвые ɯараɤɬерɢɫɬɢɤɢ авɬɨɦаɬɢɱе-
ɫɤɢɯ выɤɥɸɱаɬеɥей TS250 ɫ раɫцеɩɢɬеɥɹɦɢ MТU ɧа ɬɨɤɢ 

100, 160 ɢ 220 А(ɫɦ. ɬаɛɥɢцы 2.84, 2.85) 

Ɋɢɫ. 2.179. Вреɦɹɬɨɤɨвые ɯараɤɬерɢɫɬɢɤɢ авɬɨɦаɬɢɱе-
ɫɤɢɯ выɤɥɸɱаɬеɥей TS400 ɫ раɫцеɩɢɬеɥɹɦɢ FTU, MТU ɧа 

ɬɨɤɢ 300 ɢ 400 А 
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ATU:   = (0,8 1)  I I− Xr n

ɋɪɚɛɚɬɵɜɚɧɢɟ ɩɪɢ
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Кɪɚɬɧɨɫɬɶ ɧɨɦɢɧɚɥɶɧɨɦɭ ɬɨɤɭ ( )I I I   / n r

ATU:    = (5 10)  I I− Xm n
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ɆTU:    = 1   I I (6 2)− Xm n
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Ɋɢɫ. 2.180. Вреɦɹɬɨɤɨвые ɯараɤɬерɢɫɬɢɤɢ авɬɨɦаɬɢɱе-
ɫɤɢɯ выɤɥɸɱаɬеɥей TS400 ɫ раɫцеɩɢɬеɥɹɦɢ АTU ɧа ɬɨɤɢ 

300 ɢ 400 А 

Ɋɢɫ. 2.181. Вреɦɹɬɨɤɨвые ɯараɤɬерɢɫɬɢɤɢ авɬɨɦаɬɢɱе-
ɫɤɢɯ выɤɥɸɱаɬеɥей TS400 ɫ раɫцеɩɢɬеɥɹɦɢ MТU ɧа ɬɨɤ 

320 А (ɫɦ. ɬаɛɥɢцы 2.84, 2.85) 
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ATU:   = (0,8 1)  I I− Xr n

ɋɪɚɛɚɬɵɜɚɧɢɟ ɩɪɢ
ɧɚɠɚɬɢɢ ɤɧɨɩɤɢ

 ɦɫt < 10

Кɪɚɬɧɨɫɬɶ ɧɨɦɢɧɚɥɶɧɨɦɭ ɬɨɤɭ ( )I I I   / n r

ATU:    = (5 10)  I I− Xm n
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Ɋɢɫ. 2.182. Вреɦɹɬɨɤɨвые ɯараɤɬерɢɫɬɢɤɢ авɬɨɦаɬɢɱе- Ɋɢɫ. 2.183. Вреɦɹɬɨɤɨвые ɯараɤɬерɢɫɬɢɤɢ авɬɨɦаɬɢɱе-
ɫɤɢɯ выɤɥɸɱаɬеɥей TS630 ɫ раɫцеɩɢɬеɥɹɦɢ FTU, FMU ɧа 

ɬɨɤɢ 500 ɢ 630 А 

ɫɤɢɯ выɤɥɸɱаɬеɥей TS630 ɫ раɫцеɩɢɬеɥɹɦɢ АTU ɧа ɬɨɤɢ 
500 ɢ 630 А 
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ɆTU:    = 1   I I (6 2)− Xm n

ɋɪɚɛɚɬɵɜɚɧɢɟ ɩɪɢ
ɧɚɠɚɬɢɢ ɤɧɨɩɤɢ

 ɦɫt < 10

ɉɪɟɞɟɥɶɧɚɹ
ɩɟɪɟɝɪɭɡɤɚ

Кɪɚɬɧɨɫɬɶ ɧɨɦɢɧɚɥɶɧɨɦɭ ɬɨɤɭ ( )I I I   / n r  
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Ɋɢɫ. 2.184. Вреɦɹɬɨɤɨвые ɯараɤɬерɢɫɬɢɤɢ авɬɨɦаɬɢɱе-
ɫɤɢɯ выɤɥɸɱаɬеɥей TS630 ɫ раɫцеɩɢɬеɥɹɦɢ MTU ɧа ɬɨɤ 

500 А (ɫɦ. ɬаɛɥɢцы 2.84, 2.85) 

Ɋɢɫ. 2.185. Вреɦɹɬɨɤɨвые ɯараɤɬерɢɫɬɢɤɢ авɬɨɦаɬɢɱе-
ɫɤɢɯ выɤɥɸɱаɬеɥей TS800 ɫ раɫцеɩɢɬеɥɹɦɢ FТU ɧа ɬɨɤɢ 

700 ɢ 800 А ɢ раɫцеɩɢɬеɥɹɦɢ FМU ɧа ɬɨɤ 800 А 
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ATU:   = (0,8 1)  I I− Xr n
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ɧɚɠɚɬɢɢ ɤɧɨɩɤɢ

 ɦɫt < 10
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ATU:    = (5 10)  I I− Xm n
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ɆTU:    = 1   I I (6 2)− Xm n

ɋɪɚɛɚɬɵɜɚɧɢɟ ɩɪɢ
ɧɚɠɚɬɢɢ ɤɧɨɩɤɢ

 ɦɫt < 10
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Кɪɚɬɧɨɫɬɶ ɧɨɦɢɧɚɥɶɧɨɦɭ ɬɨɤɭ ( )I I I   / n r

Ɋɢɫ. 2.186. Вреɦɹɬɨɤɨвые ɯараɤɬерɢɫɬɢɤɢ авɬɨɦаɬɢɱе-
ɫɤɢɯ выɤɥɸɱаɬеɥей TS800 ɫ раɫцеɩɢɬеɥɹɦɢ АTU ɧа ɬɨɤ 

800 А  

Ɋɢɫ. 2.187. Вреɦɹɬɨɤɨвые ɯараɤɬерɢɫɬɢɤɢ авɬɨɦаɬɢɱе-
ɫɤɢɯ выɤɥɸɱаɬеɥей TS800 ɫ раɫцеɩɢɬеɥɹɦɢ МТU ɧа ɬɨɤ 

630 А (ɫɦ. ɬаɛɥɢцы 2.84, 2.85) 
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2.3. Хаɪаɤɬеɪиɫɬиɤи ɬоɤооɝɪаɧичеɧия авɬомаɬич
выɤлючаɬелеɣ ɫеɪии ВА 

 

 

Ɍɨɤɨɨɝɪɚɧɢчɢɜɚɸɳɢɟ ɜɤɥɸчɚɬɟɥɢ ɨɛɟɫɩɟчɢɜɚɸɬ ɫɭɳ ɧɧɨɟ 
ɫɧɢɠɟɧɢɟ ɩɢɤɨɜɨɝɨ ɡɧɚчɟɧɢɹ ɬɨɤɚ ɩɨ ɨɬɧɨɲɟɧɢɸ ɤ ɪɚɫчɟɬɧ ɟ-
ɧɢɸ, ɚ ɬɚɤɠɟ ɡɧɚчɢɬɟɥɶɧɨɟ ɨɝɪɚɧɢчɟɧɢɟ ɭɞɟɥɶɧɨɣ ɪɚɫɫɟɢɜɚɟ ɪ-
ɝɢɢ, чɬɨ ɩɨɡɜɨɥɹɟɬ ɞɨɫɬɢчɶ ɫɧɢɠɟɧɢɹ ɷɥɟɤɬɪɨɞɢɧɚɦɢчɟɫɤɢɯ -

ɩɥɨɜɵɯ ɩɟɪɟɝɪɭɡɨɤ, ɭɦɟɧɶɲɢɬɶ ɫɟчɟɧɢɟ ɤɚɛɟɥɟɣ ɢ ɲɢɧ. 

Хɚɪɚɤɬɟɪɢɫɬɢɤɢ ɨɝɪɚɧɢчɟɧɢɹ ɬɨɤɚ ɜɵɤɥɸчɚɬɟɥɟɣ ɫɟɪɢɢ ɟ-
ɞɟɧɵ ɧɚ ɪɢɫ. 2.188–2.194. 
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Ɋɢɫ. 2.188. Хараɤɬерɢɫɬɢɤɢ ɬɨɤɨɝраɧɢɱеɧɢɹ выɤɥɸɱаɬеɥей ВА04 ɢ 
ɧаɩрɹɠеɧɢɢ 220/240 В (а) ɢ 380/415 В (ɛ): Iр – ɮаɤɬɢɱеɫɤɢй ɬɨɤ ɩр -

ɧɢɢ (ɦɝɧɨвеɧɧɨе ɡɧаɱеɧɢе); IS – ɨɠɢɞаеɦый ɬɨɤ ɤɨрɨɬɤɨɝɨ ɡаɦыɤаɧɢɹ -

щее ɡɧаɱеɧɢе) 
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Ɋɢɫ. 2.189. Хараɤɬерɢɫɬɢɤɢ ɬɨɤɨɝраɧɢɱеɧɢɹ выɤɥɸɱаɬеɥей ВА04 35ɉрɨ ɩрɢ 
ɧаɩрɹɠеɧɢɢ 220/240 В (а) ɢ 380/415 В (ɛ): Iр – ɮаɤɬɢɱеɫɤɢй ɬɨɤ ɩрɢ ɨɬɤɥɸɱе-
ɧɢɢ (ɦɝɧɨвеɧɧɨе ɡɧаɱеɧɢе); IS – ɨɠɢɞаеɦый ɬɨɤ ɤɨрɨɬɤɨɝɨ ɡаɦыɤаɧɢɹ (ɞейɫɬвɭɸ-

щее ɡɧаɱеɧɢе) 
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Ɋɢɫ. 2.190. Хараɤɬерɢɫɬɢɤɢ ɬɨɤɨɨɝраɧɢɱеɧɢɹ выɤɥɸɱаɬеɥей ВА57 ɩрɢ ɧа-
ɩрɹɠеɧɢɢ 380 В: 1 – ɯараɤɬерɢɫɬɢɤа ɛеɡ ɨɝраɧɢɱеɧɢɹ ɬɨɤа; 2 – ɯараɤɬерɢɫɬɢɤа 
ɫ ɨɝраɧɢɱеɧɢеɦ ɬɨɤа ɞɥɹ ВА57−35, ВА57−39; 3 – ɯараɤɬерɢɫɬɢɤа ɫ ɨɝраɧɢɱеɧɢеɦ 

ɬɨɤа ɞɥɹ ВА57−31; IS – ɨɠɢɞаеɦый ɬɨɤ ɤɨрɨɬɤɨɝɨ ɡаɦыɤаɧɢɹ (ɞейɫɬвɭɸщее ɡɧа-
ɱеɧɢе); Iр – ɮаɤɬɢɱеɫɤɢй ɬɨɤ ɩрɢ ɨɬɤɥɸɱеɧɢɢ (ɦɝɧɨвеɧɧɨе ɡɧаɱеɧɢе) 
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Ɋɢɫ. 2.191. Хараɤɬерɢɫɬɢɤɢ ɬɨɤɨɨɝраɧɢɱеɧɢɹ выɤɥɸɱаɬеɥей ВА61−29:  
1 – ɯараɤɬерɢɫɬɢɤа ɛеɡ ɨɝраɧɢɱеɧɢɹ ɬɨɤа; 2 – ɯараɤɬерɢɫɬɢɤа ɫ ɨɝраɧɢɱеɧɢеɦ ɬɨ-
ɤа; Iр – ɮаɤɬɢɱеɫɤɢй ɬɨɤ ɩрɢ ɨɬɤɥɸɱеɧɢɢ (ɦɝɧɨвеɧɧɨе ɡɧаɱеɧɢе); IS – ɨɠɢɞаеɦый 

ɬɨɤ ɤɨрɨɬɤɨɝɨ ɡаɦыɤаɧɢɹ (ɞейɫɬвɭɸщее ɡɧаɱеɧɢе)  
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Ɋɢɫ. 2.192. Хараɤɬерɢɫɬɢɤɢ ɬɨɤɨɨɝраɧɢɱеɧɢɹ выɤɥɸɱаɬеɥей ВА88 ɩрɢ ɧа-
ɩрɹɠеɧɢе 400 В: Iр – ɮаɤɬɢɱеɫɤɢй ɬɨɤ ɩрɢ ɨɬɤɥɸɱеɧɢɢ (ɦɝɧɨвеɧɧɨе ɡɧаɱеɧɢе);  

IS – ɨɠɢɞаеɦый ɬɨɤ ɤɨрɨɬɤɨɝɨ ɡаɦыɤаɧɢɹ (ɞейɫɬвɭɸщее ɡɧаɱеɧɢе) 
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Ɋɢɫ. 2.193. Хараɤɬерɢɫɬɢɤɢ ɬɨɤɨɨɝраɧɢɱеɧɢɹ авɬɨɦаɬɢɱеɫɤɢɯ выɤɥɸɱаɬеɥей 
ВА−99/ ɩрɢ ɧаɩрɹɠеɧɢе 400 В: Iр – ɮаɤɬɢɱеɫɤɢй ɬɨɤ ɩрɢ ɨɬɤɥɸɱеɧɢɢ (ɦɝɧɨвеɧɧɨе 
ɡɧаɱеɧɢе); IS – ɨɠɢɞаеɦый ɬɨɤ ɤɨрɨɬɤɨɝɨ ɡаɦыɤаɧɢɹ (ɞейɫɬвɭɸщее ɡɧаɱеɧɢе) 
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Ɋɢɫ. 2.194. Хараɤɬерɢɫɬɢɤɢ ɬɨɤɨɨɝраɧɢɱеɧɢɹ авɬɨɦаɬɢɱеɫɤɢɯ выɤɥɸɱаɬе-
ɥей ВА−СЭЩ−TD/TS ɩрɢ ɧаɩрɹɠеɧɢɢ 220/240 В (а) ɢ 380/415 В (ɛ) 
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3. ВЫɄЛЮЧАɌЕЛИ АВɌОМАɌИЧЕСɄИЕ СЕɊИИ «ɗЛЕɄɌɊОɇ» 

 

ȼɵɤɥɸчɚɬɟɥɢ ɩɪɟɞɧɚɡɧɚчɟɧɵ ɞɥɹ ɭɫɬɚɧɨɜɤɢ ɜ ɰɟɩɹɯ ɫ ɧɨɦɢɧɚɥɶ-
ɧɵɦ ɧɚɩɪɹɠɟɧɢɟɦ ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ ɞɨ 440 ȼ ɢ ɩɟɪɟɦɟɧɧɨɝɨ ɬɨɤɚ ɞɨ 
660 ȼ чɚɫɬɨɬɨɣ 50 ɢ 60 Ƚɰ. Ɉɧɢ ɩɪɟɞɧɚɡɧɚчɟɧɵ ɞɥɹ ɩɪɨɜɟɞɟɧɢɹ ɬɨɤɚ ɜ 
ɧɨɪɦɚɥɶɧɨɦ ɪɟɠɢɦɟ ɢ ɨɬɤɥɸчɟɧɢɣ ɬɨɤɚ ɩɪɢ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɹɯ ɢ ɩɟ-
ɪɟɝɪɭɡɤɚɯ, ɚ ɬɚɤɠɟ ɞɥɹ ɧɟчɚɫɬɵɯ (ɞɨ 10 ɪɚɡ ɜ ɫɭɬɤɢ) ɨɩɟɪɚɬɢɜɧɵɯ ɜɤɥɸ-

чɟɧɢɣ ɢ ɨɬɤɥɸчɟɧɢɣ ɷɥɟɤɬɪɢчɟɫɤɢɯ ɰɟɩɟɣ, ɩɪɢчɟɦ ɜɵɤɥɸчɚɬɟɥɢ ɫ ɧɨ-
ɦɢɧɚɥɶɧɵɦ ɬɨɤɨɦ ɞɨ 1600 А ɞɨɩɭɫɤɚɸɬ ɜɤɥɸчɟɧɢɹ ɚɫɢɧɯɪɨɧɧɵɯ ɷɥɟɤ-
ɬɪɨɞɜɢɝɚɬɟɥɟɣ ɫ ɤɨɪɨɬɤɨɡɚɦɤɧɭɬɵɦ ɪɨɬɨɪɨɦ. 

Ɋɚɫɲɢɮɪɨɜɤɚ ɭɫɥɨɜɧɨɝɨ ɨɛɨɡɧɚчɟɧɢɹ ɚɜɬɨɦɚɬɨɜ ɞɚɧɚ ɧɚ ɪɢɫ. 3.1. 

     ЭХХ      Х     ХХХ 

Ɉɛɨɡɧɚчɟɧɢɟ ɫɟɪɢɢ 

ɍɫɥɨɜɧɚɹ ɜɟɥɢчɢɧɚ 
ɜɵɤɥɸчɚɬɟɥɹ (ɩɨ 
ɧɨɦɢɧɚɥɶɧɨɦɭ ɬɨɤɭ): 
06 – 1000 А; 

16 – 1600 А; 

25 – 2500 А; 

40 – 4000 А. 

ɋɩɨɫɨɛ ɭɫɬɚɧɨɜɤɢ: 

ɋ – ɫɬɚɰɢɨɧɚɪɧɵɣ; 

ȼ – ɜɵɞɜɢɠɧɨɣ. 

Кɥɢɦɚɬɢчɟɫɤɨɟ 
ɢɫɩɨɥɧɟɧɢɟ ɢ ɤɚɬɟɝɨɪɢɹ 
ɪɚɡɦɟɳɟɧɢɹ. 

 

Ɋɢɫ. 3.1. Сɬрɭɤɬɭра ɭɫɥɨвɧɨɝɨ ɨɛɨɡɧаɱеɧɢе авɬɨɦаɬɢɱеɫɤɢɯ выɤɥɸɱаɬеɥей 
ɫерɢɢ «Эɥеɤɬрɨɧ» 

Ɉɫɧɨɜɧɵɟ ɬɟɯɧɢчɟɫɤɢɟ ɞɚɧɧɵɟ ɜɵɤɥɸчɚɬɟɥɟɣ ɫ ɦɚɤɫɢɦɚɥɶɧɵɦ 

ɪɚɫɰɟɩɢɬɟɥɟɦ ɬɨɤɚ ɆɊɌ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɚɯ 3.1 ɢ 3.2, ɚ ɡɚɳɢɬɧɵɟ ɯɚ-
ɪɚɤɬɟɪɢɫɬɢɤɢ – ɧɚ ɪɢɫ. 3.2 ɢ 3.3.  

ȼɵɤɥɸчɚɬɟɥɢ ɢɦɟɸɬ ɫɥɟɞɭɸɳɢɟ ɢɫɩɨɥɧɟɧɢɹ: • ɩо ɪоɞɭ ɬоɤа ɝɥɚɜɧɨɣ ɰɟɩɢ: − ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ ɜ ɞɜɭɯɩɨɥɸɫɧɨɦ ɢɫɩɨɥɧɟɧɢɢ; − ɩɟɪɟɦɟɧɧɨɝɨ ɬɨɤɚ ɜ ɬɪɟɯɩɨɥɸɫɧɨɦ ɢɫɩɨɥɧɟɧɢɢ; • ɩо виɞɭ ɩɪивоɞа: − ɫ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɶɧɵɦ ɩɪɢɜɨɞɨɦ – ɜɫɟ ɬɢɩɵ ɜɵɤɥɸчɚɬɟɥɟɣ; − ɫ ɪɭчɧɵɦ ɩɪɢɜɨɞɨɦ – ɬɨɥɶɤɨ ɜɵɤɥɸчɚɬɟɥɢ Э06; • ɩо ɫɩоɫоɛɭ ɭɫɬаɧовɤи ɢ ɫɩɨɫɨɛɭ ɩɪɢɫɨɟɞɢɧɟɧɢɹ ɜɧɟɲɧɢɯ ɩɪɨ-
ɜɨɞɧɢɤɨɜ: − ɫɬɚɰɢɨɧɚɪɧɵɟ ɫ ɡɚɞɧɢɦ ɩɪɢɫɨɟɞɢɧɟɧɢɟɦ; − ɜɵɞɜɢɠɧɵɟ ɫ ɡɚɞɧɢɦ ɩɪɢɫɨɟɞɢɧɟɧɢɟɦ; 
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Ɍɚɛɥɢɰɚ 3.1 
ɇɨɦɢɧɚɥɶɧɵɟ ɬɨɤɢ ɜɵɤɥɸчɚɬɟɥɟɣ ɢ ɭɫɬɚɜɤɢ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɪɚɫɰɟɩɢɬɟɥɹ ɬɨɤɚ 

ɍɫɬɚɜɤɢ ɆɊɌ  
ɩɨ ɬɨɤɭ ɩɨ ɜɪɟɦɟɧɢ, ɫ ɇɨɦɢɧɚɥɶɧɵɣ ɬɨɤ 

ɪɚɫɰɟɩɢɬɟɥɹ (Iɪ), 
ɤɪɚɬɧɵɣ ɧɨɦɢɧɚɥɶ-
ɧɨɦɭ ɬɨɤɭ ɜɵɤɥɸчɚ-
ɬɟɥɹ (Iɪ = k×Iɧ) 

ɉɪɢ ɤɨɪɨɬɤɨɦ ɡɚ-
ɦɵɤɚɧɢɢ (Iɤ), ɤɪɚɬ-
ɧɵɣ Iɪ ɢɥɢ 0,4Iɤ

*2 
ɉɪɢ ɩɟɪɟɝɪɭɡɤɟ (tɩ) ɉɪɢ ɤɨɪɨɬɤɨɦ ɡɚ-

ɦɵɤɚɧɢɢ (tɤ) 

Ɍɢɩ 
ɜɵɤ-
ɥɸчɚ-
ɬɟɥɹ  Ɍɢɩɨ-

ɢɫɩɨɥ-
ɧɢɟ 

Ɉɛɨɡɧɚчɟ-
ɧɢɟ 

ɇɨɦɢ-
ɧɚɥɶɧɵɣ 
ɬɨɤ ɜɵ-
ɤɥɸчɚɬɟ-
ɥɹ (Iɧ, А) 

ɩɟɪɟɦ. ɩɨɫɬ. 

ɉɪɢ ɩɟ-
ɪɟɝɪɭɡɤɟ, 
ɤɪɚɬɧɵɣ 

Iɪ ɩɟɪɟɦ. ɩɨɫɬ. 6Iɪ  
ɩɟɪɟɦ. 

5Iɪ  
ɩɨɫɬ. ɩɟɪɟɦ. ɩɨɫɬ. 

Зɚɳɢɬɚ ɨɬ 
ɤɨɪɨɬɤɨɝɨ 
ɡɚɦɵɤɚɧɢɹ 
ɦɝɧɨɜɟɧɧɨ-
ɝɨ ɞɟɣɫɬɜɢɹ 
(ɞɥɹ ɩɟɪɟ-
ɦɟɧɧɨɝɨ 
ɬɨɤɚ) 

250 
400 
630 
800 

0,8; 0,85; 
0,95; 1,0; 
1,05; 1,1; 
1,2; 1,25 

0,8; 
1,0; 
1,25 

3; 4; 
5; 6; 
7; 8; 
9; 10 

Э06ɋ-
ɍХɅ3 

1000 *4 0,8; 1,0 
3; 4; 5; 6; 

7 
250 
400 
630 

*3 
0,8; 
1,0; 
1,25 

ɫɬ
ɚɰ
ɢɨ
ɧɚ
ɪɧ
ɵ
ɣ 

Э06ɋ-Ɉ4 

800 *4 0,8; 1,0 
250 
400 
630 
800 

*3 
0,8; 
1,0; 
1,25 

Э06ȼ-
ɍХɅ3 

1000*1 *4 0,8; 1,0 

3; 
4; 
5; 
6; 
7; 
8; 
9;  
10 

250 
400 
630 

*3 
0,8; 
1,0; 
1,25 

3; 4; 5; 6; 
7 

Э06 

ɜɵ
ɞɜ
ɢɠ
ɧɨ
ɣ 

Э06ȼ-Ɉ4 

800*1 *4 0,8; 1,0 

3; 4;  
5; 6;  
7; 8; 
9; 10 

630 
1000 

*3 
0,8; 1,0; 

1,25 
Э16ȼ-
ɍХɅ3 

1600*1 *4 0,8; 1,0 
Э16 

ɜɵ
ɞɜ
ɢɠ
ɧɨ
ɣ 

Э16ȼ-Ɉ4 1000 

0,8; 0,85; 
0,95; 1,0; 
1,05; 1,1; 
1,2; 1,25 

0,8; 1,0; 
1,25 

1,25 

3;  
4;  
5; 
6;  
7 

2; 
4; 
6 

4;  
8; 

12; 
16 

4;  
8; 
16 

ɦɝɧ.; 
0,25; 
0,3; 
0,4; 

0,45; 
0,5; 

0,55; 
0,65; 
0,7 

ɦɝɧ.; 
0,25; 
0,45; 
0,7 

Iɦ ≥ 2,6⋅Iɤ 

2
6
3
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ɍɫɬɚɜɤɢ ɆɊɌ  
ɩɨ ɬɨɤɭ ɩɨ ɜɪɟɦɟɧɢ, ɫ ɇɨɦɢɧɚɥɶɧɵɣ ɬɨɤ 

ɪɚɫɰɟɩɢɬɟɥɹ (Iɪ), 
ɤɪɚɬɧɵɣ ɧɨɦɢɧɚɥɶ-
ɧɨɦɭ ɬɨɤɭ ɜɵɤɥɸчɚ-
ɬɟɥɹ (Iɪ = k×Iɧ) 

ɉɪɢ ɤɨɪɨɬɤɨɦ ɡɚ-
ɦɵɤɚɧɢɢ (Iɤ), ɤɪɚɬ-
ɧɵɣ Iɪ ɢɥɢ 0,4Iɤ

*2 
ɉɪɢ ɩɟɪɟɝɪɭɡɤɟ (tɩ) ɉɪɢ ɤɨɪɨɬɤɨɦ ɡɚ-

ɦɵɤɚɧɢɢ (tɤ) 

Ɍɢɩ 
ɜɵɤ-
ɥɸчɚ-
ɬɟɥɹ  

Ɍɢɩɨ-
ɢɫɩɨɥ-
ɧɢɟ 

Ɉɛɨɡɧɚчɟ-
ɧɢɟ 

ɇɨɦɢ-
ɧɚɥɶɧɵɣ 
ɬɨɤ ɜɵ-
ɤɥɸчɚɬɟ-
ɥɹ (Iɧ, А) 

ɩɟɪɟɦ. ɩɨɫɬ. 

ɉɪɢ ɩɟ-
ɪɟɝɪɭɡɤɟ, 
ɤɪɚɬɧɵɣ 

Iɪ ɩɟɪɟɦ. ɩɨɫɬ. 6Iɪ  
ɩɟɪɟɦ. 

5Iɪ  
ɩɨɫɬ. ɩɟɪɟɦ. ɩɨɫɬ. 

Зɚɳɢɬɚ ɨɬ 
ɤɨɪɨɬɤɨɝɨ 
ɡɚɦɵɤɚɧɢɹ 
ɦɝɧɨɜɟɧɧɨ-
ɝɨ ɞɟɣɫɬɜɢɹ 
(ɞɥɹ ɩɟɪɟ-
ɦɟɧɧɨɝɨ 
ɬɨɤɚ) 

1000 
1600 

2500*4 

0,8; 0,85; 
0,95; 1,0; 
1,05; 1,1; 
1,2; 1,25 

0,8; 1,0; 
1,25 

3;  
4; 
5;  
6; 
7 

Э25ɋ-
ɍХɅ3 

4000 *4 0,8; 1,0 3; 4; 5 

ɫɬ
ɚɰ
ɢɨ
ɧɚ
ɪɧ
ɵ
ɣ 

Э25ɋ-Ɉ4 
1000 
1600 

2500*4 

1600 

0,8; 0,85; 
0,95; 1,0; 
1,05; 1,1; 
1,2; 1,25 

0,8; 
1,0; 
1,25 

Э25ȼ-
ɍХɅ3 2500*1 *4 0,8; 1,0 

Э25 

ɜɵ
ɞɜ
ɢɠ

-
ɧɨ
ɣ 

Э25ȼ-Ɉ4 1600 *3 

3;  
4; 
5;  
6; 
7 

2; 
4; 
6 

4000 *3 

0,8; 1,0; 
1,25 3; 4; 5 2; 4 Э40ɋ-

ɍХɅ3 6300 *4 0,8; 1,0 3 2 
ɫɬɚɰɢɨ
ɧɚɪ-
ɧɵɣ Э40ɋ-Ɉ4 4000 *3 3; 4; 5 2; 4 

2500 *3 
3; 4; 5; 6; 

7 
2; 4; 6 Э40ȼ-

ɍХɅ3 
4000 *3 3; 4; 5 2; 4 

2500 *3 

0,8; 
1,0; 
1,25 

3; 4; 5; 6; 
7 

2; 4; 6 

Э40 

ɜɵ
ɞɜ
ɢɠ
ɧɨ
ɣ 

Э40ȼ-Ɉ4 
4000*1 *4 0,8; 1,0 

1,25 

3; 4; 5 2; 4 

4;  
8; 

12; 
16 

4;  
8; 
16 

ɦɝɧ.; 
0,25; 
0,3; 
0,4; 

0,45; 
0,5; 

0,55; 
0,65; 
0,7 

ɦɝɧ.; 
0,25; 
0,45; 
0,7 

Iɦ ≥ 2,6⋅Iɤ 

Ɉɤɨɧчɚɧɢɟ ɬɚɛɥɢɰɵ 3.1 

ɉɪɢɦɟчɚɧɢɟ: *1 ɉɪɢ ɭɫɬɚɜɤɟ 1,25 ɜɵɤɥɸчɚɬɟɥɢ ɞɨɩɭɫɤɚɸɬ ɧɚɝɪɭɡɤɭ ɬɨɤɨɦ 1,3⋅Iɧ ɜ ɬɟчɟɧɢɟ 2 чɚɫɨɜ, ɟɫɥɢ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɜɵɤɥɸчɚɬɟɥɢ ɧɚɯɨɞɢɥɢɫɶ ɩɨɞ 
ɞɥɢɬɟɥɶɧɨɣ ɧɚɝɪɭɡɤɨɣ ɬɨɤɨɦ ɧɟ ɛɨɥɟɟ 0,7⋅Iɧ. 

27

*2 ɍɫɬɚɜɤɚ 0,4⋅Iɤ ɩɪɢɦɟɧɹɟɬɫɹ ɬɨɥɶɤɨ ɞɥɹ ɩɟɪɟɦɟɧɧɨɝɨ ɬɨɤɚ. 
*3 0,8; 0,85; 0,95; 1,0; 1,05; 1,1; 1,2; 1,25. 
*4 0,8; 0,85; 0,95; 1,0; 1,05. 

 

2
6
4
 



Ɍɚɛɥɢɰɚ 3.2 

ɉɪɟɞɟɥɶɧɚɹ ɤɨɦɦɭɬɚɰɢɨɧɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ 

ɐɟɩɶ ɩɟɪɟɦɟɧɧɨɝɨ ɬɨɤɚ ɐɟɩɶ ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ 

380 ȼ 660 ȼ 220 ȼ 440 ȼ 
Ɍɢɩɨɢɫ-
ɩɨɥɧɟɧɢɟ 
ɜɵɤɥɸчɚ-
ɬɟɥɟɣ ɞɟɣɫɬɜɭɸɳɟɟ ɡɧɚчɟɧɢɟ 

ɬɨɤɚ ɨɬɤɥɸчɟɧɢɹ, ɤА 

ɤɨɷɮɮɢɰɢ-

ɟɧɬ ɦɨɳ-

ɧɨɫɬɢ ɬɨɤ ɨɬɤɥɸчɟɧɢɹ, ɤА 

ɩɨɫɬɨ-
ɹɧɧɚɹ 
ɜɪɟɦɟɧɢ, 

ɦɫ 

Э06ɋ 40 20 0,25 35 25 10 

Э25ɋ 65 55 0,20 60 50 15 

Э40ɋ 115 85 0,20 65 55 15 

Э06ȼ 40 20 0,25 35 25 10 

Э16ȼ 45 30 0,25 55 45 15 

Э25ȼ 50 35 0,20 55 45 15 

Э40ȼ 70 50 0,20 65 55 15 

• ɩо виɞɭ ɪаɫцеɩиɬелеɣ: − ɫ ɦɚɤɫɢɦɚɥɶɧɵɦ ɪɚɫɰɟɩɢɬɟɥɟɦ ɬɨɤɚ ɢ ɦɢɧɢɦɚɥɶɧɵɦ ɪɚɫɰɟɩɢɬɟ-
ɥɟɦ ɧɚɩɪɹɠɟɧɢɹ; − ɫ ɦɚɤɫɢɦɚɥɶɧɵɦ ɪɚɫɰɟɩɢɬɟɥɟɦ ɬɨɤɚ ɢ ɧɟɡɚɜɢɫɢɦɵɦ ɪɚɫɰɟɩɢɬɟɥɟɦ; − ɛɟɡ ɆɊɌ ɫ ɧɟɡɚɜɢɫɢɦɵɦ ɪɚɫɰɟɩɢɬɟɥɟɦ. 

Ɇɚɤɫɢɦɚɥɶɧɚɹ ɬɨɤɨɜɚɹ ɡɚɳɢɬɚ ɫɨɫɬɨɢɬ: ɢɡ ɞɚɬчɢɤɨɜ ɬɨɤɚ, ɷɥɟɤ-
ɬɪɨɧɧɨɝɨ ɛɥɨɤɚ ɆɊɌ, ɢɫɩɨɥɧɢɬɟɥɶɧɨɝɨ ɷɥɟɦɟɧɬɚ ɢ ɛɥɨɤɚ ɝɚɫɹɳɢɯ ɪɟɡɢ-

ɫɬɨɪɨɜ (ɞɥɹ ɜɵɤɥɸчɚɬɟɥɟɣ ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ). 
Ⱦɚɬчɢɤɢ ɬɨɤɚ ɫɥɭɠɚɬ ɞɥɹ ɜɨɫɩɪɢɹɬɢɹ ɢɡɦɟɧɟɧɢɣ ɬɨɤɚ ɜ ɡɚɳɢɳɚɟ-

ɦɨɣ ɫɟɬɢ ɢ ɩɟɪɟɞɚчɢ ɫɢɝɧɚɥɚ ɧɚ ɛɥɨɤ ɆɊɌ. Ⱦɚɬчɢɤɚɦɢ ɆɊɌ ɩɨɫɬɨɹɧɧɨɝɨ 
ɬɨɤɚ ɫɥɭɠɚɬ ɭɫɬɚɧɨɜɥɟɧɧɵɟ ɧɚ ɧɢɠɧɢɯ ɜɵɜɨɞɚɯ ɜɵɤɥɸчɚɬɟɥɹ ɦɚɝɧɢɬ-
ɧɵɟ ɭɫɢɥɢɬɟɥɢ, ɞɚɬчɢɤɚɦɢ ɆɊɌ ɩɟɪɟɦɟɧɧɨɝɨ ɬɨɤɚ – ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ 

ɬɨɤɚ, ɭɫɬɚɧɨɜɥɟɧɧɵɟ ɬɚɦ ɠɟ, ɝɞɟ ɢ ɦɚɝɧɢɬɧɵɟ ɭɫɢɥɢɬɟɥɢ. 

Ɍɪɚɧɫɮɨɪɦɚɬɨɪɵ ɬɨɤɚ ɨɞɧɨɜɪɟɦɟɧɧɨ ɹɜɥɹɸɬɫɹ ɢɫɬɨчɧɢɤɚɦɢ ɩɢɬɚ-
ɧɢɹ ɆɊɌ ɭ ɜɵɤɥɸчɚɬɟɥɟɣ ɩɟɪɟɦɟɧɧɨɝɨ ɬɨɤɚ. ɉɢɬɚɧɢɟ ɆɊɌ ɩɨɫɬɨɹɧɧɨɝɨ 
ɬɨɤɚ ɞɨɥɠɧɨ ɨɫɭɳɟɫɬɜɥɹɬɶɫɹ ɨɬ ɧɟɡɚɜɢɫɢɦɨɝɨ ɢɫɬɨчɧɢɤɚ ɩɨɫɬɨɹɧɧɨɝɨ 
ɬɨɤɚ ɧɚɩɪɹɠɟɧɢɟɦ 110, 220 ɢɥɢ 440 ȼ. Кɨɷɮɮɢɰɢɟɧɬ ɩɭɥɶɫɚɰɢɣ ɢɫɬɨч-
ɧɢɤɚ ɧɟ ɛɨɥɟɟ 0,15. 

Ɉɛɳɢɣ ɜɢɞ ɥɢɰɟɜɵɯ ɩɚɧɟɥɟɣ ɛɥɨɤɚ ɆɊɌ5 (ɜɵɤɥɸчɚɬɟɥɟɣ ɩɟɪɟɦɟɧɧɨ-
ɝɨ ɬɨɤɚ) ɢ ɛɥɨɤɚ ɆɊɌ9 (ɜɵɤɥɸчɚɬɟɥɟɣ ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ), ɚ ɬɚɤɠɟ ɧɚɡɧɚ-
чɟɧɢɟ ɩɟɪɟɤɥɸчɚɬɟɥɟɣ ɢ ɪɭчɟɤ ɭɩɪɚɜɥɟɧɢɹ ɩɪɢɜɟɞɟɧɵ ɧɚ ɪɢɫ. 3.4 ɢ 3.5. 
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Ɋɢɫ. 3.2. Вреɦɹɬɨɤɨваɹ ɯараɤɬерɢɫɬɢɤа выɤɥɸɱаɬеɥей ɩереɦеɧɧɨɝɨ ɬɨɤа 
ɫерɢɢ «Эɥеɤɬрɨɧ» ɫ ɨɛраɬɧɨɡавɢɫɢɦɨй ɨɬ веɥɢɱɢɧы ɬɨɤа выɞерɠɤɨй вреɦе-

ɧɢ в ɡɨɧе ɬɨɤɨв ɩереɝрɭɡɤɢ 

 

 266



 

1,25 2 3 4 5 6 8 1012 202630 4560 80 100

0,02
0,15
0,2

0,25

0,35
0,45

Ip

400

200

100
80
60

40

20
16
12
10
8t, c

tɩ = 4  c...16

6

4

2

tɤ =  c0,25...0,7
1

0,7
0,6

 

 

Ɋɢɫ. 3.3. Вреɦɹɬɨɤɨваɹ ɯараɤɬерɢɫɬɢɤа выɤɥɸɱаɬеɥей ɩереɦеɧɧɨɝɨ ɬɨɤа 
ɫерɢɢ «Эɥеɤɬрɨɧ» ɫ ɧеɡавɢɫɢɦɨй ɨɬ веɥɢɱɢɧы ɬɨɤа выɞерɠɤɨй вреɦеɧɢ в ɡɨ-

ɧе ɬɨɤɨв ɩереɝрɭɡɤɢ 
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1 2 3 4 5

МɊɌ5
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ɉ К

tɤ, ɫ

IɪIɪ

Iɪ tɩ, ɫ Iɤ

Iɧ
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1,1
1,05

1,0
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0,8

6
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8

4

0,4

+

ɦɝɧ
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0,55
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9
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7
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3

 

Ɋɢɫ. 3.4. Ʌɢцеваɹ ɩаɧеɥɶ ɛɥɨɤа МɊТ5 выɤɥɸɱаɬеɥей «Эɥеɤɬрɨɧ» ɩереɦеɧɧɨɝɨ 
ɬɨɤа: 1 – ɭɫɬавɤɢ ɧɨɦɢɧаɥɶɧɨɝɨ раɛɨɱеɝɨ ɬɨɤа; 2 – ɩереɤɥɸɱеɧɢе реɠɢɦɨв раɛɨ-
ɬы ɡащɢɬы ɨɬ ɩереɝрɭɡɤɢ ɫ ɡавɢɫɢɦɨй ɢ ɧеɡавɢɫɢɦɨй ɨɬ ɬɨɤа выɞерɠɤɨй вреɦеɧɢ 
(выɫɬɭɩаɸщаɹ ɱаɫɬɶ ɩереɦыɱɤɢ ɩереɤɥɸɱаɬеɥɹ вɩравɨ – ɧеɡавɢɫɢɦаɹ, вɥевɨ - ɡавɢ-
ɫɢɦаɹ); 3 – выɫɬɭɩаɸщаɹ ɱаɫɬɶ ɩереɦыɱɤɢ ɩереɤɥɸɱаɬеɥɹ вɩравɨ – ɡɧаɱеɧɢɹ ɭɫɬа-
вɨɤ ɬɨɤа ɫраɛаɬываɧɢɹ ɡащɢɬы ɨɬ ɤɨрɨɬɤɨɝɨ ɡаɦыɤаɧɢɹ ɭɦɧɨɠаɸɬɫɹ ɧа ɤɨɷɮ-
ɮɢцɢеɧɬ 0,4; 4 – ɭɫɬавɤɢ ɬɨɤа ɫраɛаɬываɧɢɹ ɡащɢɬы ɨɬ ɤɨрɨɬɤɨɝɨ ɡаɦыɤаɧɢɹ;  
5 – ɭɫɬавɤɢ выɞерɠɤɢ вреɦеɧɢ ɡащɢɬы ɨɬ ɤɨрɨɬɤɨɝɨ ɡаɦыɤаɧɢɹ; 6 – ɭɫɬавɤɢ вы-
ɞерɠɤɢ вреɦеɧɢ ɡащɢɬы ɨɬ ɩереɝрɭɡɤɢ; 7 – вɤɥɸɱеɧɢе выɞерɠɤɢ вреɦеɧɢ ɡащɢɬы 
ɨɬ ɤɨрɨɬɤɨɝɨ ɡаɦыɤаɧɢɹ (выɫɬɭɩаɸщаɹ ɱаɫɬɶ ɩереɦыɱɤɢ ɩереɤɥɸɱаɬеɥɹ вɩравɨ – 
вɤɥɸɱеɧа, вɥевɨ – выɤɥɸɱеɧа); 8 – раɡɴеɦ «ТЕСТ» 

ɉрɢɦеɱаɧɢе. ɉрɹɦɨɭɝɨɥɶɧɢɤɢ ɨɛɨɡɧаɱаɸɬ ɩɨɥɨɠеɧɢе выɫɬɭɩаɸщей ɱаɫɬɢ ɩереɦыɱɤɢ ɩереɤɥɸɱа-
ɬеɥей; ɧа реаɥɶɧыɯ ɛɥɨɤаɯ ɨɛщɢй ɮɨɧ ɥɢцевɨй ɩаɧеɥɢ ɢɦееɬ ɱерɧый ɢɥɢ ɫерый цвеɬ, а выɫɬɭɩаɸщей 

ɱаɫɬɢ ɩереɦыɱɤɢ ɫɨɨɬвеɬɫɬвɭɸɬ ɛеɥые ɩрɹɦɨɭɝɨɥɶɧɢɤɢ. 

1 2 3 4

5 6 7

ɉ К
1 0

МɊɌ9

Iɧ  1.25 1. .8

Iɪ tɩ

Iɪ16 8 4 6 4 2

Iɤ, ɫ tɤ, ɫ

.7 .45 .25

 

Ɋɢɫ. 3.5. Ʌɢцеваɹ ɩаɧеɥɶ ɛɥɨɤа МɊТ9 выɤɥɸɱаɬеɥей «Эɥеɤɬрɨɧ» ɩɨɫɬɨɹɧɧɨɝɨ 
ɬɨɤа: 1 – ɢɧɞɢɤаɬɨр ɧаɥɢɱɢɹ ɷɥеɤɬрɨɩɢɬаɧɢɹ; 2 – рɭɱɤа ɭɫɬавɨɤ ɧɨɦɢɧаɥɶɧɨɝɨ ɬɨɤа 
Iр; 3 – рɭɱɤа ɭɫɬавɨɤ ɬɨɤɨв ɤɨрɨɬɤɨɝɨ ɡаɦыɤаɧɢɹ; 4 – вɤɥɸɱеɧɢе реɠɢɦа ɦɝɧɨвеɧɧɨɝɨ 
ɫраɛаɬываɧɢɹ ɩрɢ ɤɨрɨɬɤɨɦ ɡаɦыɤаɧɢɢ (выɫɬɭɩаɸщаɹ ɱаɫɬɶ ɩереɦыɱɤɢ ɩереɤɥɸɱа-
ɬеɥɹ вɥевɨ – вɤɥɸɱеɧ, вɩравɨ – выɤɥɸɱеɧ); 5 – раɡɴеɦ «ТЕСТ»; 6 – рɭɱɤа ɭɫɬавɨɤ вре-
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ɦеɧɢ 

 ɬɨɤɚ ɢ ɢɯ ɩɪɟɞɟɥ
ɧɟɧɢɹ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 3.3. 

Ɍɚɛɥɢɰɚ 3.3 

ɍɫɬɚɜɤɢ ɦɚɤɫɢɦɚ ɬɟɥ

ɉɨɫɬɨɹɧɧɵɣ

ɫраɛаɬываɧɢɹ в ɡɨɧе ɬɨɤɨв ɩереɝрɭɡɤɢ; 7 – рɭɱɤа ɭɫɬавɨɤ вреɦеɧɢ ɫраɛаɬываɧɢɹ 
в ɡɨɧе ɬɨɤɨв ɤɨрɨɬɤɨɝɨ ɡаɦыɤаɧɢɹ 

ɉɟɪɟɤɥɸчɟɧɢɟ ɭɫɬɚɜɨɤ ɢ ɪɟɠɢɦɨɜ ɪɚɛɨɬɵ ɛɥɨɤɚ ɆɊɌ5 ɨɫɭɳɟɫɬɜɥɹ-
ɟɬɫɹ ɭɫɬɚɧɨɜɤɨɣ ɩɟɪɟɤɥɸчɚɬɟɥɟɣ ɫɨɝɥɚɫɧɨ ɢɧɮɨɪɦɚɰɢɢ, ɢɡɨɛɪɚɠɟɧɧɨɣ 

ɧɚ ɥɢɰɟɜɨɣ ɩɚɧɟɥɢ. Ɇɚɤɫɢɦɚɥɶɧɚɹ ɬɨɤɨɜɚɹ ɡɚɳɢɬɚ ɜɵɤɥɸчɚɬɟɥɟɣ ɩɨɫɬɨ-
ɹɧɧɨɝɨ ɬɨɤɚ ɨɬɤɚɥɢɛɪɨɜɚɧɚ ɧɚ ɡɚɜɨɞɟ-ɢɡɝɨɬɨɜɢɬɟɥɟ ɧɚ ɭɫɬɚɜɤɢ ɩɨ ɬɨɤɭ ɢ 

ɩɨ ɜɪ  ɟɦɟɧɢ, ɭɤɚɡɚɧɧɵɟ ɜ ɬɚɛɥɢɰɟ 3.1. ɇɚ ɲɤɚɥɚɯ ɥɢɰɟɜɨɣ ɩɚɧɟɥɢ ɆɊɌ9

ɧɚɧɟɫɟɧɵ ɰɢɮɪɵ ɢ ɦɟɬɤɢ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɨɬɤɚɥɢɛɪɨɜɚɧɧɵɦ ɭɫɬɚɜɤɚɦ. 

ɍɫɬɚɜɤɢ ɦɚɤɫɢɦɚɥɶɧɵɯ ɪɚɫɰɟɩɢɬɟɥɟɣ ɶɧɵɟ ɨɬɤɥɨ-

ɥɶɧɵɯ ɪɚɫɰɟɩɢ ɟɣ ɬɨɤɚ 
ɉɟɪɟɦɟ

(ɆɊɌ
ɧɧɵɣ ɬɨɤ 

5) 
 ɬɨɤ (ɆɊɌ9)

ɉɚɪɚɦɟɬɪɵ  Зɧɚчɟɧɢɟ 
ɜɨɤ 

Ɉɬɤɥɨɧɟɧɢɹ 
ɭɫɬɚɜɭɫɬɚ ɨɤ 

Зɧɚчɟɧɢɟ
ɭɫɬɚ

ɹ 
ɨɤ 

 

ɜɨɤ  
Ɉɬɤɥɨɧɟɧɢ
ɭɫɬɚɜ

ɍɫɬɚɜɤɢ ɧɨɦɢɧɚɥɶɧɨɝɨ ɬɨɤɚ Iɪ, 
ɤɪɚɬɧɵɟ Iɧ 

0,8; 0,85; 0,95; 1,0; 1,05; 

; 1
; 1,0

1,1 ,2; 1,25 
0,8 ; 1,25 

ɍɫɬɚɜɤɚ ɩɨ ɬɨɤɭ ɫɪɚɛɚɬɵɜɚɧɢɹ 
ɡɚɳɢɬɵ ɩɪɢ ɩɟɪɟɝɪɭɡɤɟ, Iɩ / Iɪ 

1,25 1,25 1,06    1,44 1,06    1,44 

ɍɫɬɚɜɤɢ ɩɨ ɬɨɤɭ ɫɪɚɛɚɬɵɜɚɧɢɹ 
ɡɚɳɢɬɵ ɩɪɢ ɤɨɪɨɬɤɨɦ ɡɚɦɵɤɚ-
ɧɢɢ, Iɤ / Iɪ 

9 7,65     10,35 

 

4 

6 

3,4       4,6 

5,1       6,9 

3 

4 

5 

6 

7 

8 

10 

2,55     3,45 

3,4       4,6 

4,25     5,75 

5,1       6,9 

5,95     8,05 

6,8       9,2 

8,5       11,5

2 1,7      2,3 

ɍɫɬɚɜɤɚ ɩɨ ɬɨɤɭ ɫɪɚɛɚɬɵɜɚɧɢɹ 
ɡɚɳɢɬɵ ɦɝɧɨɜɟɧɧɨɝɨ ɞɟɣɫɬɜɢɹ
ɩɪɢ ɤɨɪɨɬɤɨɦ ɡɚɦɵɤɚɧɢɢ, Iɦ / Iɤ

 

 

2,6 2,1      3,1   

ɍɫɬɚɜɤɢ ɩɨ ɜɪɟɦɟɧɢ ɫɪɚɛɚɬɵ-

ɜɚɧɢɹ ɡɚɳɢɬɵ ɩɪɢ ɩɟɪɟɝɪɭɡɤɟ, 
tɩ, ɫ 

 
8 

16 

6,4      9,6 

12,8    19,2 

4 

8 

12 

16 

3,2      4,8 

6,4      9,6 

9,6      14,4

12,8    19,2 

4 3,2      4,8 

ɍɫɬɚɜɤɢ ɩɨ ɜɪɟɦɟɧɢ ɫɪɚɛɚɬɵ-

ɜɚɧɢɹ ɡɚɳɢɬɵ ɩɪɢ ɤɨɪɨɬɤɨɦ 

ɡɚɦɵɤɚɧɢɢ, tɤ, ɫ 

0,65 

 

0,52    0,78 

0,45 

0,7 

0,36    0,54 

0,56    0,84 

0,25 

0,3 

0,4 

0,45 

0,5 

0,55 

0,7 

0,2      0,3 

0,24    0,36 

0,32    0,48

0,36    0,54 

0,4      0,6 

0,44    0,66 

0,56    0,84 

0,25 0,2      0,3 

ɍɫɬɚɜɤɚ ɩɨ ɜɪɟɦɟɧɢ ɫɪɚɛɚɬɵɜɚ-
ɧɢɹ ɡɚɳɢɬɵ ɦɝɧɨɜɟɧɧɨɝɨ ɞɟɣ-

ɦɝɧ. 0,02    0,1 ɦɝɧ. 0,02    0,1 
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ɫɬɜɢɹ ɩɪɢ ɤɨɪɨɬɤɨɦ ɡɚɦɵɤɚɧɢɢ,

tɤ (ɦɝɧ.), ɫ  
ȼɵɤɥɸчɚɬɟɥɢ ɩɟɪɟɦɟɧɧɨɝɨ ɬɨɤɚ ɜɵɩɭɫɤɚɸɬɫɹ ɫ 8 ɫɜɨɛɨɞɧɵɦɢ ɤɨɧ-

ɬɚɤɬɚɦɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɣ ɰɟɩɢ (4 ɪɚɡɦɵɤɚɸɳɢɦɢ ɢ 4 ɡɚɦɵɤɚɸɳɢɦɢ), 

ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ – ɫ ɫɟɦɶɸ (4 ɪɚɡɦɵɤɚɸɳɢɦɢ ɢ 3 ɡɚɦɵɤɚɸɳɢɦɢ). Ɍɟɯ-
ɧɢчɟɫɤɢɟ ɞɚɧɧɵɟ ɫɜɨɛɨɞɧɵɯ ɤɨɧɬɚɤɬɨɜ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ

Ɍɟɯɧɢчɟɫɤɢɟ ɞɚɧɧɵɟ ɫɜɨɛɨɞɧɵɯ ɤɨɧɬɚɤɬɨɜ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɣ ɰɟɩɢ ɜɵ-

ɤɥɸчɚɬɟɥɟɣ «Эɥ

Кɨɥɢчɟɫɬɜɨ ɨɞɧ ɟɦɟɧɧɨ
ɤɚɟɦɵ  

 3.4. 

Ɍɚɛɥɢɰɚ 3.4 

ɟɤɬɪɨɧ» 

ɨɜɪ
ɯ ɰɟɩɟɣ

 ɪɚɡɦɵ-

ɉɚɪɚɦɟɬɪɵ  

1 2 ɛɨɥɟɟ 2 

Ⱦɨɩɭɫɬɢɦɚɹ ɧɚɝɪɭɡɤɚ ɜ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɦ 

ɪɟɠɢɦɟ, А 
6 6 6 

ɉɪɟɞɟɥɶɧɚɹ ɜɤɥɸчɚɸɳɚɹ ɫɩɨɫɨɛɧɨɫɬɶ, А 30 30 30 

ɉɪɟɞɟɥɶɧɚɹ ɨɬ
ɩɟɪɟɦɟ
ɧɨɫɬɢ 0

ɤɥɸчɚɸɳɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɧɚ 
ɧɧɨɦ ɬɨɤɟ ɩɪɢ ɤɨɷɮɮɢɰɢɟɧɬɟ ɦɨɳ-

,5, А: 

15 

10 

10 

6 

6 

4,5 

220 ȼ 

380 ȼ 

ɉɪɟɞɟɥɶɧɚ
ɩɨɫɬɨɹ
0,05 ɫ, 

ɹ ɨɬɤɥɸчɚɸɳɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɧɚ 
ɧɧɨɦ ɬɨɤɟ ɫ ɩɨɫɬɨɹɧɧɨɣ ɜɪɟɦɟɧɢ 

А: 

110 ȼ 

220 ȼ
3 2,4 1,8 

 1,5 0,9 0,5 

Ɇɢɧɢɦɚɥɶɧɚɹ ɡɚɳɢɬɚ ɩɪɢ ɫɧɢɠɟɧɢɢ ɧɚɩɪɹɠɟɧɢɹ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ 
ɦɢɧɢɦɚɥɶɧɵɦ ɪɚɫɰɟɩɢɬɟɥɟɦ ɧɚɩɪɹɠɟɧɢɹ, ɟɫɥɢ ɜɵɤɥɸчɚɬɟɥɶ ɢɦ ɨɫɧɚ-
ɳɟɧ. Ɇɢɧɢɦɚɥɶɧɵɣ ɪɚɫɰɟɩɢɬɟɥɶ ɨɛɟɫɩɟчɢɜɚɟɬ ɨɬɤɥɸчɟɧɢɟ ɜɵɤɥɸчɚɬɟ-
ɥɹ ɩɪɢ ɧɚɩɪɹɠɟɧɢɢ ɜ ɩɪɟɞɟɥɚɯ 70–35% ɨɬ ɧɨɦɢɧɚɥɶɧɨɝɨ, ɧɟ ɩɪɨɢɡɜɨɞɢɬ 
ɨɬɤɥɸчɟɧɢɟ ɜɤɥɸчɟɧɧɨɝɨ ɜɵɤɥɸчɚɬɟɥɹ ɩɪɢ ɧɚɩɪɹɠɟɧɢɢ ɜɵɲɟ 70% ɨɬ 
ɧɨɦɢ

ɨɦɢɧɚɥɶɧɨɝɨ ɢ ɜɵɲɟ. 

-

ɧɚɥɶɧɨɝɨ ɢ ɧɟ ɩɪɟɩɹɬɫɬɜɭɟɬ ɜɤɥɸчɟɧɢɸ ɜɵɤɥɸчɚɬɟɥɹ ɩɪɢ ɧɚɩɪɹ-
ɠɟɧɢɢ 85% ɨɬ ɧ

Ⱦɢɫɬɚɧɰɢɨɧɧɨɟ ɨɬɤɥɸчɟɧɢɟ ɚɜɬɨɦɚɬɚ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɧɟɡɚɜɢɫɢɦɵɦ 

ɪɚɫɰɟɩɢɬɟɥɟɦ. 

ȼ ɷɤɫɩɥɭɚɬɚɰɢɢ ɢɦɟɟɬɫɹ ɛɨɥɶɲɨɟ ɤɨɥɢчɟɫɬɜɨ ɜɵɤɥɸчɚɬɟɥɟɣ ɫɟɪɢɢ 

«Эɥɟɤɬɪɨɧ» ɫ ɩɨɥɭɩɪɨɜɨɞɧɢɤɨɜɵɦ ɪɟɥɟ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɬɨɤɚ ɬɢɩɚ ɊɆɌ 

(ɬɚɛɥ. 3.5). Ɋɟɥɟ ɞɨɩɭɫɤɚɟɬ ɩɥɚɜɧɭɸ ɪɟɝɭɥɢɪɨɜɤɭ ɧɨɦɢɧɚɥɶɧɨɝɨ ɬɨɤɚ ɦɚɤ

 270
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 (ɡɚɳɢɬɵ ɨɬ ɩɟɪɟɝɪɭɡɤɢ) Iɧ. ɆɌЗ ɨɬɧɨɫɢɬɟɥɶɧɨ 
ɨɝɨ  ɧɨɦɢɧɚɥɶɧɨɝɨ  ɬɨɤɚ ɛ,   ɜɪɟɦɟɧɢ ɫɪɚɛɚɬɵɜɚɧɢɹ   ɡɚɳɢɬɵ  ɨɬ  

ɫɢɦɚɥɶɧɨɣ
ɛɚɡɨɜ

 ɬɨɤɨɜɨɣ ɡɚɳɢɬɵ
   Iɧ.    
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Ɍɚɛɥɢɰɚ 3.5 

ȼɵɤɥɸчɚɬɟɥɢ «Эɥɟɤɬɪɨɧ» ɫ ɩɨɥɭɩɪɨɜɨɞɧɢɤɨɜɵɦ ɪɟɥɟ ɊɆɌ ɧɚ ɧɚɩɪɹɠɟɧɢɟ ɞɨ 660 ȼ 

ɍɫɬɚɜɤɢ ɩɨɥɭɩɪɨɜɨɞɧɢɤɨɜɨɝɨ ɪɟɥɟ ɊɆɌ 

ɪɟɝɭɥɢɪɭɟɦɵɟ ɧɚ ɲɤɚɥɚɯ ɊɆɌ ɡɧɚчɟɧɢɹ 
Ɍɢɩ  Иɫɩɨɥɧɟɧɢɟ*  

ɇɨɦɢ-

ɧɚɥɶɧɵɣ 

ɬɨɤ ɜɵ-

ɤɥɸчɚɬɟɥɹ 
I , А ɧ. ɜ

ɧ. ɛ

ɇɨɦɢɧɚɥɶ-
ɧɵɣ ɛɚɡɨ-
ɜɵɣ ɬɨɤ 
ɆɌЗ I , А ɆɌЗɧ.

ɩɫ.

I

I

ɛɧ.

ɆɌЗɧ.

I

I
 

ɆɌЗɧ.

ɨɫ.

I

I
 t , ɫ ɫ. ɨ

ɫ. t ɩ, ɫ, ɩɪɢ 

ɬɨɤɟ 
6Iɧ. ɪɚɛ 

 

ɉКɋ** ɜ ɰɟ-
ɩɢ 380 ȼ, 

ɞɟɣɫɬɜɭɸ-

ɳɟɟ ɡɧɚчɟ-
ɧɢɟ, ɤА 

ɋɬɚɰɢɨɧɚɪɧɨɟ ɢ ɜɵ-

ɞɜɢɠɧɨɟ, ɤɪɨɦɟ Ɍ 1000 3; 5; 7 
1000 

630; 800 0,8; 1,0; 

1,25 

3; 5; 7; 10 Э06 

ɋɬɚɰɢɨɧɚɪɧɨɟ ɢ ɜɵ-

ɞɜɢɠɧɨɟ Ɍ 
800 630; 800 3; 5; 7; 10

0,8; 1,0; 

1,25 

40 

ȼɵɞɜɢɠɧɨɟ, ɤɪɨɦɟ Ɍ 1600 
630 

1000; 1600 

0,8; 1,0; 

1,25 

3; 5; 7; 10 

3; 5; 7 Э16 

ȼɵɞɜɢɠɧɨɟ Ɍ 1250 1000 
0,8; 1,0; 

1,25 
3; 5; 7 

45 

ɋɬɚɰɢɨɧɚɪɧɨɟ, ɤɪɨɦɟ Ɍ 4000 

1000; 1600; 

2500 

4000 

0,8; 1,0; 

1,25 

0,8; 1,0 

3; 5; 7 

 

3; 5 Э25 

Ɍ 
1,25 

ɋɬɚɰɢɨɧɚɪɧɨɟ 3200 
1000; 1600; 

2500 

0,8; 1,0; 
3; 5; 7 

0,25; 0,45; 

0,7 
4; 8; 16 1,25 

65 

 

 

2
7
1
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Ɉɤɨɧчɚɧɢɟ ɬ

ɭɩɪɨɜɨɞɧɢɤɨɜɨɝɨ ɪɟɥɟ ɊɆɌ 

ɚɛɥɢɰɵ 3.5 

ɍɫɬɚɜɤɢ ɩɨɥ

ɪɟɝ  ɲɤɚɥɚɯ ɊɆɌ ɡɧɚчɟɧɢɹ ɭɥɢɪɭɟɦɵɟ ɧɚ
Ɍɢɩ  Иɫɩɨɥɧɟɧɢɟ*  

ɇɨɦɢ-

ɧɚɥɶɧɵɣ 

ɬɨɤ ɜɵ-

ɤɥɸчɚɬɟɥɹ 
Iɧ. ɜ, А 

ɇɨɦɢɧɚɥɶ-
ɧɵɣ ɛɚɡɨ-
ɜɵɣ ɬɨɤ 
ɆɌЗ Iɧ. ɛ, А

ɛ.

ɆɌЗ
 

ɧ

ɧ.

I

I

ɆɌЗ

ɨ.

ɧ.

ɫ

I

I
 tɫ. ɨ, ɫ 

tɫ. ɩ, ɫ, ɩɪɢ 

ɬɨɤɟ 
6Iɧ. ɪɚɛ 

ɆɌЗɧ.

ɩɫ.

I

I
 

ɉКɋ** ɜ ɰɟ
ɩɢ 380 ȼ, 

ɞɟɣɫɬɜɭɸ-

ɳɟɟ ɡɧɚчɟ-
ɧɢɟ, ɤА 

-

ȼɵɞɜɢɠɧɨɟ, ɤɪɨɦɟ Ɍ 2500 1600; 2500 
0,8; 

1,

1,0;

25 

 
3; 5; 7 

Э

,8; 

1,

25 

ȼɵɞɜɢɠɧɨɟ Ɍ 2000 1600 
0 1,0;

25 

 
3; 5; 7 

50 

ɋɬɚɰɢɨɧɚɪɧɨɟ, ɤɪɨɦɟ Ɍ 6300 

4000 

 

6300 

0,8; 1,0; 

1,25 

0,8; 1,0 

3;

 

3

 5 

 

ɋɬɚ 0,8; 1,0; 

1,25 
5 ɰɢɨɧɚɪɧɨɟ Ɍ 5000 4000 3; 

115 

ȼɵ
0,8; 1,0; 

1,25 

; 7

5 
ɞɜɢɠɧɨɟ, ɤɪɨɦɟ Ɍ 5000 

2500 

4000 

3; 5

3; 

 

70 

Э

ɵ
3; 5 

0,25; 0,45; 

0,7 
4; 8; 16 1,25 

3; 5; 7 0,8; 1,0; 

1,25 

40 

ȼ ɞɜɢɠɧɨɟ Ɍ 4000 
2500 

4000 

* Ɍ – ɨ
** Зɧɚ К

ɟ ɢɫɩɨɥɧɟɧɢɟ. 
ɋ ɫɨɫɬɚɜɥɹɟɬ 110% ɭɤɚɡɚɧɧɨɝɨ ɜ ɬɚɛɥɢɰɟ ɡɧɚчɟɧɢɹ ɉКɋ. 

ɬɪɨɩɢчɟɫɤ
чɟɧɢɟ Ɉɉ

 

 

2
7
2
 



ɩɟɪɟɝɪɭɡɤɢ tɫ.ɩ ɩɪɢ ɬɨɤɟ 6⋅Iɧ. ɆɌЗ, ɬɨɤɚ .ɨ ɢ ɜɪɟɦɟɧɢ tɫ.ɨ ɫɪɚɛɚɬɵɜɚɧɢɹ ɨɬɫɟч-
ɤɢ. Ɋɟɥɟ ɢɦɟɟɬ ɞɜɚ ɩɟɪɟɤɥɸчɚɬɟɥɹ S1  S2 ɜɵɛɨɪɚ ɡɚɳɢɬɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢ-

ɤɢ (ɪɢɫ. 3.6), ɫ ɩɨɦɨɳɶɸ ɤɨɬɨɪɵɯ ɦɨɠɧɨ ɩɨɥɭчɢɬɶ ɧɟɡɚɜɢɫɢɦɭɸ, ɨɝɪɚɧɢ-

чɟɧɧɨ ɡɚɜɢɫɢɦɭɸ ɢ ɬɪɟɯɫɬɭɩɟɧчɚɬɭɸ ɯɚɪɚɤɬɟɪɢɫɬɢɤɭ (ɪɢɫ. 3.7). 

Iɫ
 ɢ

ɊɆɌ

S1 S2
0
1
2
3

4

5

6
7
8
9

10
11
12
13
14

Iɧ S I6 ɧ

0,8 1 1,25 4 8 16

SIɧХ
 

Ɋɢɫ. 3.6. Ȼɥɨɤ ɊМТ авɬɨɦаɬа ɫерɢɢ «Эɥеɤɬрɨɧ»: 

Iɧ – рɭɱɤа реɝɭɥɢрɨвɤɢ ɧɨɦɢɧаɥɶɧɨɝɨ ɬɨɤа МТЗ; 
S6Iɧ – реɝɭɥɢрɨвɤа ɭɫɬавɤɢ ɩɨ вреɦеɧɢ ɩрɢ шеɫɬɢɤраɬɧɨɦ ɬɨɤе; 
IɧХ – реɝɭɥɢрɨвɤа ɭɫɬавɤɢ ɩɨ ɬɨɤɭ КЗ; 
S – реɝɭɥɢрɨвɤа ɭɫɬавɤɢ ɩɨ вреɦеɧɢ КЗ; 
S1 ɢ S2 – выɛɨр ɯараɤɬерɢɫɬɢɤɢ ɡащɢɬы. 

ɉɪɢ ɭɫɬɚɧɨɜɤɟ ɩɟɪɟɤɥɸчɚɬɟɥɹ S1 ɜ ɨɛɨɡɧɚчɟɧɧɨɟ ɧɚ ɥɢɰɟɜɨɣ ɩɚɧɟ-
ɥɢ ɪɟɥɟ ɩɨɥɨɠɟɧɢɟ 6 ɜɵɤɥɸчɚɬɟɥɶ ɢɦɟɟɬ ɫɟɥɟɤɬɢɜɧɭɸ ɨɬɫɟчɤɭ ɫ ɪɟɝɭ-
ɥɢɪɭɟɦɵɦɢ ɭɫɬɚɜɤɚɦɢ ɩɨ ɬɨɤɭ (ɬɨчɤɢ Ȼ, В, Ƚ, Д) ɢ ɜɪɟɦɟɧɢ (ɬɨчɤɢ К, Ʌ, 

М), ɩɪɢчɟɦ ɞɥɹ ɜɵɤɥɸчɚɬɟɥɟɣ ɩɟɪɟɦɟɧɧɨɝɨ ɬɨɤɚ ɩɪɢ ɬɨɤɟ ɛɨɥɟɟ (2,2 – 

3,0)⋅Iɫ.ɨ ɨɬɫɟчɤɚ ɫɪɚɛɚɬɵɜɚɟɬ ɛɟɡ ɜɵɞɟɪɠɤɢ ɜɪɟɦɟɧɢ. ȼ ɩɨɥɨɠɟɧɢɢ 7 ɜɵ-

ɤɥɸчɚɬɟɥɶ ɢɦɟɟɬ ɧɟɫɟɥɟɤɬɢɜɧɭɸ ɨɬɫɟчɤɭ (ɤɨɪɨɬɤɢɟ ɲɬɪɢɯɢ) ɫ ɪɟɝɭɥɢ-

ɪɨɜɤɨɣ ɩɨ ɬɨɤɭ (ɬɨчɤɢ Ȼ, В, Ƚ, Д). ȼ ɩɨɥɨɠɟɧɢɢ 8 ɜɵɤɥɸчɚɬɟɥɶ ɫɪɚɛɚɬɵ-

ɜɚɟɬ ɧɟɫɟɥɟɤɬɢɜɧɨ ɩɪɢ ɬɨɤɟ, ɩɪɟɜɵɲɚɸɳɟɦ ɬɨɤ ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɟɪɟɝɪɭɡ-
ɤɢ ɧɟɡɚɜɢɫɢɦɨ ɨɬ ɩɨɥɨɠɟɧɢɹ ɩɟɪɟɤɥɸчɚɬɟɥɹ S2 (ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɧɚ ɪɢ
ɫɭɧɤɟ ɧɟ ɩɨɤɚɡɚɧɚ). ɉɪɢ ɭɫɬɚɜɤɟ ɩɟɪɟɤɥɸчɚɬɟɥɹ S2 ɜ ɩɨɥɨɠɟɧɢɟ 11 ɜɵ-

ɤɥɸчɚ -

ɝɪɭɡɤɢ  Е, 

ɀ
ɬɟɪɢɫɬɢɤɭ ɡɚɳɢɬɵ ɨɬ ɩɟɪɟɝɪɭɡɤɢ (ɩɨɤɚɡɚɧɚ ɲɬɪɢɯɨɜɨɣ ɥɢɧɢɟɣ). Ɍɨчɤɚ А 

ɧɚ ɪɢɫ. 3.7 ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɬɨɤɭ ɫɪɚɛɚɬɵɜɚɧɢɹ ɡɚɳɢɬɵ ɨɬ ɩɟɪɟɝɪɭɡɤɢ ɩɪɢ 

ɩɪɢɧɹɬɨɦ ɧɨɦɢɧɚɥɶɧɨɦ ɬɨɤɟ ɪɟɥɟ ɊɆɌ. 

ȼɪɟɦɹɬɨɤɨɜɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɜɵɤɥɸчɚɬɟɥɟɣ «Эɥɟɤɬɪɨɧ» ɫ ɪɟɥɟ ɊɆɌ 

ɩɪɢ ɞɪɭɝɨɦ ɫɨчɟɬɚɧɢɢ ɩɟɪɟɤɥɸчɚɬɟɥɟ  S1 ɢ S2 ɩɨɤɚɡɚɧɵ ɧɚ ɪɢɫ. 3.8–3.15. 

-

ɬɟɥɶ ɢɦɟɟɬ ɡɚɜɢɫɢɦɭɸ ɨɬ ɬɨɤɚ ɯɚɪɚɤɬɟɪɢɫɬɢɤɭ ɡɚɳɢɬɵ ɨɬ ɩɟɪɟ
 ɫ ɪɟɝɭɥɢɪɭɟɦɨɣ ɩɪɢ ɬɨɤɟ 6⋅Iɧ. ɆɌЗ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ (ɬɨчɤɢ

, И). ȼ ɩɨɥɨɠɟɧɢɢ 12 ɜɵɤɥɸчɚɬɟɥɶ ɢɦɟɟɬ ɧɟɡɚɜɢɫɢɦɭɸ ɨɬ ɬɨɤɚ ɯɚɪɚɤ-

ɣ
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Ɋɢɫ. 3.7. Защɢɬɧые ɯараɤɬерɢɫɬɢɤɢ выɤɥɸɱаɬеɥɹ «Эɥеɤɬрɨɧ» ɫ 
ɩɨɥɭɩрɨвɨɞɧɢɤɨвыɦ реɥе ɫерɢɢ ɊМТ 

ɇаɥɢɱɢе реɝɭɥɢрɨвɤɢ в ɬɨɱɤаɯ Ƚ ɢ Д ɡавɢɫɢɬ ɨɬ ɧɨɦɢɧаɥɶɧɨɝɨ ɬɨɤа выɤɥɸɱаɬеɥɹ 
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Ɋɢɫ. 3.8. Вреɦɹɬɨɤɨваɹ ɯараɤɬерɢɫɬɢɤа выɤɥɸɱаɬеɥей ɫ ɭɫɬавɤɨй вреɦеɧɢ 
ɩрɢ 6Iɧ равɧɨй 4 ɫ ɢ ɩɨɥɨɠеɧɢɢ ɩереɤɥɸɱаɬеɥей S1 − в ɩɨɥɨɠеɧɢɢ 6, S2 − в 

ɩɨɥɨɠеɧɢɢ 11 

 

 

 

 

 275



 

 

1
,2

5
1

,5 2 3 5 10 15 30 50 100 Iɧ

0,15

0,25

0,45

0,7

1

2

4

6
8

10

16
20

40

60
80

100

200

400
t, ɫ I1 = 1,25Iɧ

t2max = 0,15

I I2 ɧ= 3

I I2 ɧ= 5

I I2 ɧ= 7

I I2 ɧ= 10

 

 

Ɋɢɫ. 3.9. Вреɦɹɬɨɤɨваɹ ɯараɤɬерɢɫɬɢɤа выɤɥɸɱаɬеɥей ɫ ɭɫɬавɤɨ вреɦеɧɢ 
ɩрɢ 6Iɧ равɧɨй 8 ɫ ɢ ɩɨɥɨɠеɧɢɢ ɩереɤɥɸɱаɬеɥей S1 − в ɩɨɥɨɠеɧɢɢ 6, S2 − в 

й 

ɩɨɥɨɠеɧɢɢ 11 
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Ɋɢɫ. 3.10. Вреɦɹɬɨɤɨваɹ ɯараɤɬерɢɫɬɢɤа выɤɥɸɱаɬеɥей ɫ ɭɫɬавɤɨй вреɦеɧɢ 
ɩрɢ 6Iɧ равɧɨй 16 ɫ ɢ ɩɨɥɨɠеɧɢɢ ɩереɤɥɸɱаɬеɥей S1 – в ɩɨɥɨɠеɧɢɢ 6, 

 S2 – в ɩɨɥɨɠеɧɢɢ 11 
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Ɋɢɫ. 3.11. Вреɦɹɬɨɤɨваɹ ɯараɤɬерɢɫɬɢɤа выɤɥɸɱаɬеɥей ɫ ɭɫɬавɤɨй вреɦеɧɢ 
ɩрɢ 6Iɧ равɧɨй 4 ɫ ɢ ɩɨɥɨɠеɧɢɢ ɩереɤɥɸɱаɬеɥей S1 – в ɩɨɥɨɠеɧɢɢ 7, 

 S2 – в ɩɨɥɨɠеɧɢɢ 11 
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Ɋɢɫ. 3.12. Вреɦɹɬɨɤɨваɹ ɯараɤɬерɢɫɬɢɤа выɤɥɸɱаɬеɥей ɫ ɭɫɬавɤɨй вреɦеɧɢ 
ɩрɢ 6Iɧ равɧɨй 8 ɫ ɢ ɩɨɥɨɠеɧɢɢ ɩереɤɥɸɱаɬеɥей S1 – в ɩɨɥɨɠеɧɢɢ 7, 

 S2 – в ɩɨɥɨɠеɧɢɢ 11 
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Ɋɢɫ. 3.13. Вреɦɹɬɨɤɨваɹ ɯараɤɬерɢɫɬɢɤа выɤɥɸɱаɬеɥей ɫ ɭɫɬавɤɨй вреɦеɧɢ 
ɩрɢ 6Iɧ равɧɨй 16 ɫ ɢ ɩɨɥɨɠеɧɢɢ ɩереɤɥɸɱаɬеɥей S1 – в ɩɨɥɨɠеɧɢɢ 7, 

 S2 – в ɩɨɥɨɠеɧɢɢ 11 
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Ɋɢɫ. 3.14. Вреɦɹɬɨɤɨваɹ ɯараɤɬерɢɫɬɢɤа выɤɥɸɱаɬеɥей ɩрɢ ɭɫɬаɧɨвɤе 
ɩереɤɥɸɱаɬеɥей S1 – в ɩɨɥɨɠеɧɢɢ 6, S2 – в ɩɨɥɨɠеɧɢɢ 12 
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Ɋɢɫ. 3.15. Вреɦɹɬɨɤɨваɹ ɯараɤɬерɢɫɬɢɤа выɤɥɸɱаɬеɥей ɩрɢ ɭɫɬаɧɨвɤе 
ɩереɤɥɸɱаɬеɥей S1 – в ɩɨɥɨɠеɧɢɢ 7, S2 – в ɩɨɥɨɠеɧɢɢ 12 
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Ɋɟɥɟ Ɍ ɧɟ ɪɟɚɝɢɪɭɟɬ ɧɚ ɚɩɟɪɢɨɞɢчɟɫɤɭɸ ɫɨɫɬɚɜɥɹɸɳɭɸ ɩɭɫɤ  

ɨɜ ɢ чɟɧɢɟ ɨɞɧɨɝɨ ɩɟɪɢɨɞɚ. Кɨɷɮɮɢɰɢɟɧɬ ɚ-
Иɫɬɨчɧɢɤɨɦ ɨɩɟɪɚɬɢɜɧɨɝɨ ɬɨɤɚ, ɨɛɟɫɩɟчɢɜɚɸɳɢɦ ɨɬɤ -

 ɜɵɤɥɸ ɟɥɹ ɩɪɢ КЗ ɢ ɩɟɪɟɝɪɭɡɤɚɯ, ɹɜɥɹɸɬɫɹ ɜɫɬɪɨɟɧɧɵɟ ɬɪɚɧɫɮɨɪ-
ɦɚɬɨɪ ɨɤɚ.  

ɧ ɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɜɵɤɥɸчɚɬɟɥɟɣ «Эɥɟɤɬɪɨɧ» ɫ -

ɩɪɨɜɨɞɧɢ  ɪɟɥɟ ɬɢɩɚ ɆɌЗ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 3.6. Ɋɟɥɟ ɆɌЗ ɞɨ-
ɩɭɫɤɚɟɬ ɩɥɚɜɤɭɸ ɪɟɝɭɥɢɪɨɜɤɭ ɬɨɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ ɡɚɳɢɬɵ ɨɬ ɩɟɪɟɝɪɭɡɤɢ 

Iɫ.ɩ ɟ ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɟɪɟɝɪɭɡɤɢ ɫ.ɩ ɩɪɢ ɨɞɧɨɤɪɚɬɧɨɦ ɢ -

ɤɪɚɬɧɨɦ  ɬɨɤɟ ɦɚɤɫɢɦɚɥɶɧɨɣ ɬɨɤɨɜɨɣ ɡɚɳɢɬɵ Iɧ. ɆɌЗ  

Iɫ.ɨ  tɫ.ɨ ɫɪɚɛɚɬɵɜɚɧɢɹ ɨɬɫɟчɤ Ɋɟɥɟ ɢɦɟɟɬ ɩɟɪɟɤɥɸчɚɬ ɜɵ-

ɛɨɪɚ  ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ, ɫ ɩɨ ɶɸ ɤɨɬɨɪɨɝɨ ɦɨɠɧɨ ɩɨɥɭчɢɬɶ 
ɧɟɡɚɜɢɫɢɦɭɸ ɨɝɪɚɧɢчɟɧɧɨ ɡɚɜɢɫɢɦɭɸ ɬɪɟɯɫɬɭɩɟɧчɚɬɭɸ ɯɚɪɚɤɬɟɪɢ-

ɫɬɢɤɭ
 ɭɫɬɚɧɨɜɤɟ ɩɟɪɟɤɥɸчɚɬɟɥɹ ɜ ɩɨɥɨɠɟɧɢɟ ɇ (ɧɢɠɧɟɟ) ɪɟɥɟ  

ɡɚɜɢɫɢ  ɨɬ ɬɨɤɚ ɯ ɝ ɤ -

ɦɵɦɢ ɬɚɜɤɚɦɢ -

ɧɢɹ ɬɨɤɟ Iɧ. ɬ ɢ  ) ɢ ɬ  6⋅Iɧ. ɆɌЗ (ɬɨчɤɢ ɀ, И, К) -

ɬɢɜɧɭɸ ɨɬɫɟчɤɭ ɫ ɪɟɝɭɥɢɪɭɟɦɵɦɢ ɭɫɬɚ ɦɢ ɬɨɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ ɤɢ 

Ʌ, ɉ) ɢ ɜɪɟɦɟɧɢ ɫɪɚɛɚɬɵɜɚɧɢɹ (  Ɋ, С, Т), ɩɪɢчɟɦ ɞɥɹ ɥɸ-

чɚɬɟɥɟɣ ɩɟɪɟɦɟɧɧɨɝɨ ɬɨɤɚ ɩɪɢ ɬɨɤɟ ɛɨ (2,2–3,0)⋅Iɫ  ɨɬɫɟчɤɚ ɫɪɚɛɚɬɵ-

ɜɚɟɬ ɞ ɤ ɪɟ ɢ. Ɋɟɝɭɥɢɪɨɜɤɨɣ ɧɨ  ɥɸɛɭɸ ɜ 
ɩɪɟɞɟɥɚɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤɭ КɇТ

-

ɬɟɥɶ ɭ ɩɪɢ 

ɫɪɚɛɚɬɵɜ  ( ɚ ɧ ). 

ɪɢ ɬɚɧɨɜɤɟ ɩɟɪɟɤɥɸчɚɬɟɥɹ ɜ ɩɨɥɨɠɟɧɢɟ В (ɜɟɪɯɧɟɟ) ɜɵɤɥɸчɚ-
ɬɟɥɶ  ɨɬ ɬɨɤɚ ɯɚɪɚɤɬɟɪɢɫɬɢɤɭ ɫɪɚɛɚɬɵɜɚɧɢɹ -

ɞɟɪɠɤɢ ɩ ɬɨɤɭ ɚ ɳ ɵ -

ɝɪɭɡɤɢ ɫ ɟ  ɚ ɨ). 
З ɪɟɚɝɢɪɭɟɬ ɧɚ ɚɩɟɪɢɨɞɢчɟɫɤɭɸ ɫɨɫɬɚɜɥɹɸɳɭɸ ɩɭɫɤɨɜɵɯ 

ɬɨɤɨɜ  ɢ ɬɨɤɚ КЗ. Кɨɷɮɮɢɰɢɟɧɬ ɜɨɡɜɪɚɬɚ ɪɟɥɟ 0,75. 

ɚɡɛɪɨɫɵ ɬɨɤɚ ɫɪɚɛ  ɪɟɥɟ ɊɆɌ ɆɌЗ ɡɚɜɢɫɹɬ  ɬɟɦɩɟɪɚ-
ɬɭɪɵ ɜɢɞɚ КЗ ɢɥɢ ɩɟɪɟɝɪɭɡɤɢ, ɭɫɬ -

ɝɨ  ɩɨ , ɩ ɸ ɨɬ  ɲɤ
ɨɬɤɥɸчɟɧɢɹ ɜɵɤɥɸчɚɬɟɥɹ Э ɩɪɟɜɵɲɚɟɬ 

20–35 ɦɫ  60 ɉɨɥɧɨɟ ɨɬɤɥɸчɟɧɢɹ  

ɛɨɥɟɟ 100–15

ɊɆ
ɷɥɟɤɬɪɨɞɜ
 0,75. 

чɚɬ

ɨɜɵɯ
ɜɨɡɜɪ
ɥɸчɟ

 ɩɨɥɭ

ɲɟɫɬɢ
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Ɍɚɛɥɢɰɚ 3.6 

ɵ ɸчɚɬɟɥɢ «Эɥɟɤɬɪɨɧ» ɫ ɩɨɥɭɩɪɨɜɨɞɧɢɤɨɜɵɦ ɪɟɥɟ ɆɌЗ ɧɚ ɧɚɩɪɹɠɟɧɢɟ ɞɨ 660 ȼ 
Ɋɟɝɭɥɢɪɭɟɦɵɟ ɭɫɬɚɜɤɢ ɩɨɥɭɩɪɨɜɨɞɧɢɤɨɜɨɝɨ ɪɟɥɟ ɆɌЗ

ȼ ɤɥ

tɫ.ɩ, ɫ, ɩɪɢ ɬɨɤɟ Ɍɢɩ И ɧ   
ɇɨɦɢɧɚɥɶɧɵɣ 
ɬɨɤ ɜɵɤɥɸчɚ-
ɬɟɥɹ Iɧ.ɜ, А 

ɇɨɦɢɧɚɥɶɧɵɣ 
ɬɨɤ ɆɌЗ Iɧ. ɆɌЗ, Аɫɩɨɥ ɟɧɢɟ

ɆɌЗɧ.

ɫ.ɩ.

I

I
 

ɆɌЗɧ.

ɫ.ɨ.

I

I
 

Iɧ. ɆɌЗ 6Iɧ. ɆɌЗ 
tɫ.ɨ, ɫ 

ɉКɋ*
 ɜ 

ɰɟɩɢ 
380 ȼ, ɤА 

ɋɬɚɰɢɨ ɧɨ
ɤɪɨɦɟ 800 

250; 400; 630; 
800 

ɧɚɪ
Ɍ 

ɟ,  
Э06 ɋɬɚɰɢɨ ɧɨ ɢ 

ɜɵɞɜɢɠɧɨɟ  630 250; 400; 630 
3; 5; 7; 10 ɧɚɪ ɟ Ɍ 28

60
 

ȼɵɞɜɢɠɧɨɟ, ɟ Ɍ 1600 
630 

 1000; 1250; 1600
3; 5; 7; 10

3; 5; 7 
ɤɪɨɦ

Э16 
ȼɵɞɜɢ 1250 

630 
 1000; 1250 

3; 5; 7; 10
3; 5; 7 

ɠɧɨɟ Ɍ 40

84
 

800 3; 5; 7; 10 
1000; 1250; 

1600; 2000; 2500
3; 5; 7 

ɋɬɚɰɢɨ
ɤɪɨɦɟ 3200 

3200 3; 5 

ɧɚɪ
Ɍ 

ɧɨɟ,  
55

120
 

630; 800 3; 5; 7; 10 
ɋɬɚɰɢɨ 2500 1000; 1250; 

1600; 2000; 2500
3; 5; 7 

ɧɚɪɧɨɟ Ɍ 
55

120
 

ȼɵɞɜɢ ɟ Ɍ 2500 1600; 2000; 2500 3; 5; 7 ɠɧɨɟ, ɤɪɨɦ

Э25 

ȼɵɞɜɢ 2000 1250; 1600; 2000 3; 5; 7 ɠɧɨɟ Ɍ 45

100
 

ɋɬɚɰɢɨ ɧɨ
ɤɪɨɦɟ 6300 

3200; 4000 
6300 

3; 5 
3 

ɧɚɪ
Ɍ 

ɟ,  

ɋɬɚɰɢɨ ɧɨ 5000 
2500; 3200; 4000; 

5000 
3; 5 
3 

ɧɚɪ ɟ Ɍ 105

230
 

ȼɵɞɜɢɠɧɨɟ, ɟ Ɍ 5000 
2500 

 3200; 4000; 5000
3; 5; 7 
3; 5 

ɤɪɨɦ

65

160
 

Э40 

ȼɵɞɜɢɠɧɨɟ 4000 
2000; 2500 
3200; 4000 

0,8; 
1,25; 2 

3; 5; 7 
3; 5 

100; 150; 
200 

4; 8; 16 
0,25; 0,45; 

0,7 

Ɍ 

* Зɧɚчɟɧɢɟ ɉК ɤɚ  ɞɪɨɛɶɸ, ɜ чɢɫɥɢɬɟɥɟ – ɧɚɢɛɨɥɶɲɚɹ ɜɤɥɸчɚɸɳɚɹ ɫɩɨɫɨɛɧɨɫɬɶ (ɭɞɚɪɧɵɣ ɬɨɤ), ɜ ɡɧɚɦɟɧɚɬɟɥɟ – ɧɚɢɛɨɥɶɲɚɹ 
ɨɬɤɥɸчɚɸɳɚɹ ɨ ɬɶ (ɞɟɣɫɬɜɭɸɳɟɟ ɡɧɚчɟɧɢɟ). 

2
8
4
 

ɡɚɧɨ
ɛɧɨɫ

ɋ ɭ
ɫɩɨɫ
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Ɋɢɫ. 3.16. Защɢɬɧые ɯараɤɬерɢɫɬɢɤɢ выɤɥɸɱаɬеɥɹ «Эɥеɤɬрɨɧ» ɫ ɩɨɥɭɩрɨвɨɞ-
ɧɢɤɨвыɦ реɥе ɫерɢɢ МТЗ. 

ɇаɥɢɱɢе реɝɭɥɢрɨвɤɢ в ɬɨɱɤаɯ ɇ ɢ ɉ ɡавɢɫɢɬ ɨɬ ɧɨɦɢɧаɥɶɧɨɝɨ ɬɨɤа выɤɥɸɱаɬеɥɹ. 



4. АВɌОМАɌИЧЕСɄИЕ ВЫɄЛЮЧАɌЕЛИ СЕɊИИ АВ2М 

 

ȼɵɤɥɸчɚɬɟɥɢ ɩɪɟɞɧɚɡɧɚчɟɧɵ ɞɥɹ ɪɚɛɨɬɵ ɜ ɷɥɟɤɬɪɢчɟɫɤɢɯ ɰɟɩɹɯ ɫ 
ɧɨɦɢɧɚɥɶɧɵɦ ɧɚɩɪɹɠɟɧɢɟɦ ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ ɞɨ 440 ȼ, ɩɟɪɟɦɟɧɧɨɝɨ 
ɬɨɤɚ ɞɨ 500 ȼ чɚɫɬɨɬɨɣ 50, 60 Ƚɰ, ɞɥɹ ɩɪɨɜɟɞɟɧɢɹ ɬɨɤɚ ɜ ɧɨɪɦɚɥɶɧɨɦ 

ɪɟɠɢɦɟ ɢ ɨɬɤɥɸчɟɧɢɹ ɩɪɢ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɹɯ ɢ ɩɟɪɟɝɪɭɡɤɚɯ, ɚ ɬɚɤɠɟ 
ɞɥɹ ɧɟчɚɫɬɧɵɯ (ɞɨ 10 ɪɚɡ ɜ ɫɭɬɤɢ) ɨɩɟɪɚɬɢɜɧɵɯ ɤɨɦɦɭɬɚɰɢɣ ɷɬɢɯ ɰɟɩɟɣ. 

ȼɵɤɥɸчɚɬɟɥɢ ɞɨɩɭɫɤɚɸɬ ɜɤɥɸчɟɧɢɟ ɚɫɢɧɯɪɨɧɧɵɯ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟ-
ɥɟɣ ɫ ɤɨɪɨɬɤɨɡɚɦɤɧɭɬɵɦ ɪɨɬɨɪɨɦ, ɟɫɥɢ ɢɯ ɩɭɫɤɨɜɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɫɨ-
ɨɬɜɟɬɫɬɜɭɸɬ ɡɚɳɢɬɧɵɦ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦ ɜɵɤɥɸчɚɬɟɥɹ. 

Ɉɫɧɨɜɧɵɟ ɩɚɪɚɦɟɬɪɵ ɚɜɬɨɦɚɬɨɜ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɚɯ 4.1–4.4. ȼɵ-

ɤɥɸчɚɬɟɥɢ ɞɨɩɭɫɤɚɸɬ ɧɟɦɟɞɥɟɧɧɨɟ ɩɨɜɬɨɪɧɨɟ ɜɤɥɸчɟɧɢɟ ɩɨɫɥɟ ɨɩɟɪɚ-
ɬɢɜɧɨɝɨ ɨɬɤɥɸчɟɧɢɹ ɩɪɢ ɧɚɝɪɭɡɤɟ ɧɨɦɢɧɚɥɶɧɵɦ ɬɨɤɨɦ. 

ɉɨɥɭɩɪɨɜɨɞɧɢɤɨɜɵɣ ɦɚɤɫɢɦɚɥɶɧɵɣ ɪɚɫɰɟɩɢɬɟɥɶ ɬɨɤɚ ɜ ɭɫɥɨɜɢɹɯ 
ɷɤɫɩɥɭɚɬɚɰɢɢ ɞɨɩɭɫɤɚɟɬ ɫɬɭɩɟɧчɚɬɭɸ (ɭ ɜɵɤɥɸчɚɬɟɥɟɣ ɩɟɪɟɦɟɧɧɨɝɨ ɬɨ-
ɤɚ) ɢɥɢ ɩɥɚɜɧɭɸ (ɭ ɜɵɤɥɸчɚɬɟɥɟɣ ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ) ɪɟɝɭɥɢɪɨɜɤɭ ɫɥɟ-
ɞɭɸɳɢɯ ɩɚɪɚɦɟɬɪɨɜ (ɪɢɫ. 4.1): • ɧɨɦɢɧɚɥɶɧɨɝɨ ɬɨɤɚ ɪɚɫɰɟɩɢɬɟɥɹ; • ɭɫɬɚɜɤɢ ɩɨ ɬɨɤɭ ɫɪɚɛɚɬɵɜɚɧɢɹ ɜ ɡɨɧɟ ɬɨɤɨɜ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ; • ɭɫɬɚɜɤɢ ɩɨ ɜɪɟɦɟɧɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɜ ɡɨɧɟ ɬɨɤɨɜ ɩɟɪɟɝɪɭɡɤɢ; • ɭɫɬɚɜɤɢ ɩɨ ɜɪɟɦɟɧɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɜ ɡɨɧɟ ɬɨɤɨɜ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵ-

ɤɚɧɢɹ ɜɵɤɥɸчɚɬɟɥɟɣ, ɩɪɟɞɧɚɡɧɚчɟɧɧɵɯ ɞɥɹ ɫɟɥɟɤɬɢɜɧɨɣ ɪɚɛɨɬɵ. 

Зɚɳɢɬɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɜɵɤɥɸчɚɬɟɥɟɣ ɩɪɢɜɟɞɟɧɵ ɧɚ ɪɢɫ. 4.2 ɢ 

4.3. Ɉɬɤɥɨɧɟɧɢɹ ɭɫɬɚɜɨɤ ɩɨ ɬɨɤɭ ɢ ɜɪɟɦɟɧɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɨɥɭɩɪɨɜɨɞ-

ɧɢɤɨɜɵɯ ɦɚɤɫɢɦɚɥɶɧɵɯ ɪɚɫɰɟɩɢɬɟɥɟɣ ɬɨɤɚ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ ɨɤɪɭɠɚɸ-

ɳɟɣ ɫɪɟɞɵ (25±10)°ɋ ɞɚɧɵ ɜ ɬɚɛɥɢɰɟ 4.3. 

ȼɵɤɥɸчɚɬɟɥɢ ɢɡɝɨɬɚɜɥɢɜɚɸɬ ɫɨ ɫɥɟɞɭɸɳɢɦɢ ɫɛɨɪɨчɧɵɦɢ ɟɞɢɧɢ-

ɰɚɦɢ: • ɩɨ ɜɢɞɚɦ ɪɚɫɰɟɩɢɬɟɥɟɣ: − ɫ ɧɟɡɚɜɢɫɢɦɵɦ ɪɚɫɰɟɩɢɬɟɥɟɦ; − ɫ ɧɭɥɟɜɵɦ ɪɚɫɰɟɩɢɬɟɥɟɦ ɧɚɩɪɹɠɟɧɢɹ; − ɛɟɡ ɪɚɫɰɟɩɢɬɟɥɟɣ; • ɩɨ ɜɢɞɭ ɩɪɢɜɨɞɚ: − ɫ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɵɦ ɩɪɢɜɨɞɨɦ; − ɫ ɪɭчɧɵɦ ɩɪɢɜɨɞɨɦ (Аȼ2Ɇ4 ɢ Аȼ2Ɇ10); − ɫ ɪɵчɚɠɧɵɦ ɩɪɢɜɨɞɨɦ, ɬɨɥɶɤɨ ɜɵɤɥɸчɚɬɟɥɢ ɫɬɚɰɢɨɧɚɪɧɨɝɨ ɢɫ-
ɩɨɥɧɟɧɢɹ; • ɫɨ ɫɜɨɛɨɞɧɵɦɢ ɤɨɧɬɚɤɬɚɦɢ. 

ɋɨчɟɬɚɧɢɹ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɫɛɨɪɧɵɯ ɟɞɢɧɢɰ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢ-

ɰɚɯ 4.5 ɢ 4.6. 

 286



Ɍɚɛɥɢɰɚ 4.1 

ȼɵɤɥɸчɚɬɟɥɢ ɬɢɩɚ Аȼ2Ɇ ɩɟɪɟɦɟɧɧɨɝɨ ɬɨɤɚ ɫɟɥɟɤɬɢɜɧɨɝɨ ɢ ɧɟɫɟɥɟɤ-
ɬɢɜɧɨɝɨ ɢɫɩɨɥɧɟɧɢɹ 

ɍɫɬɚɜɤɢ ɩɨɥɭɩɪɨɜɨɞɧɢɤɨɜɨɝɨ ɦɚɤ-
ɫɢɦɚɥɶɧɨɝɨ ɪɚɫɰɟɩɢɬɟɥɹ ɬɨɤɚ 

ɩɪɢ ɩɟɪɟɝɪɭɡɤɟ ɩɪɢ ɤɨɪɨɬɤɨɦ 

ɡɚɦɵɤɚɧɢɢ Ɍɢɩ ɜɵɤɥɸчɚɬɟɥɹ, ɫɩɨ-
ɫɨɛ ɭɫɬɚɜɤɢ ɢ ɤɥɢɦɚɬɢ-

чɟɫɤɨɟ ɢɫɩɨɥɧɟɧɢɟ 

ɇɨɦɢ-

ɧɚɥɶ-
ɧɵɣ 

ɬɨɤ 
ɜɵɤɥɸ
чɚɬɟ-
ɥɹ, А 

(Iɧ) 

ɇɨɦɢ-

ɧɚɥɶɧɵɣ 

ɬɨɤ ɦɚɤ-
ɫɢɦɚɥɶ-
ɧɨɝɨ 
ɪɚɫɰɟ-
ɩɢɬɟɥɹ, 

Iɪ, А, 

ɤɪɚɬɧɵɣ 

Iɧ, А 

ɩɨ ɬɨɤɭ 
ɫɪɚɛɚ-
ɬɵɜɚ-
ɧɢɹ, Iɩ, 
ɤɪɚɬ-
ɧɵɟ Iɪ 

ɩɨ ɜɪɟ-
ɦɟɧɢ 

ɫɪɚɛɚ-
ɬɵɜɚ-
ɧɢɹ ɩɪɢ 

6Iɪ, tɩ, ɫ

ɩɨ ɬɨɤɭ 
ɫɪɚɛɚ-
ɬɵɜɚ-
ɧɢɹ, Iɤ, 
ɤɪɚɬ-
ɧɵɟ Iɪ 

ɩɨ ɜɪɟ-
ɦɟɧɢ 

ɫɪɚɛɚ-
ɬɵɜɚ-
ɧɢɹ ɩɪɢ 

tɤ, ɫ 

ɍɫɬɚɜɤɚ 
ɩɨ ɬɨɤɭ 
ɫɪɚɛɚ-
ɬɵɜɚɧɢɹ 
ɷɥɟɤ-
ɬɪɨɦɚɝ-
ɧɢɬɧɨɝɨ 
ɪɚɫɰɟ-
ɩɢɬɟɥɹ 
ɬɨɤɚ, А 

ɉɪɟɞɟɥɶ
ɧɵɣ ɬɨɤ 
ɫɟɥɟɤ-
ɬɢɜɧɨ-
ɫɬɢ, ɤА 

(ɞɟɣɫɬ-
ɜɭɸɳɟɟ 
ɡɧɚчɟ-
ɧɢɟ) 

Аȼ2Ɇ4ɇ-53-41-ɍХɅ3 

Аȼ2Ɇ4ɇ-53-41-04 

250 

400 

4000 

6300 
⎯ 

Аȼ2Ɇ4ɋ-55-41-ɍХɅ3 

Аȼ2Ɇ4ɋ-55-41-04 

250 

400 
⎯ 20+2 

Аȼ2Ɇ4ɇȼ-53-41-ɍХɅ3 

Аȼ2Ɇ4ɇȼ-53-41-04 

250 

400 

4000 

6300 
⎯ 

Аȼ2Ɇ4ɋȼ-55-41-ɍХɅ3 

Аȼ2Ɇ4ɋȼ-55-41-04 

250 

400 
⎯ 20+2 

Аȼ2Ɇ10ɇ-53-41-ɍХɅ3 
800; 

1000* 
10000 

Аȼ2Ɇ10ɇ-53-41-04 800 10000 

⎯ 

Аȼ2Ɇ10ɋ-55-41-ɍХɅ3 
800; 

1000* 

Аȼ2Ɇ10ɋ-55-41-04 800 

⎯ 20+2 

Аȼ2Ɇ10ɇȼ-53-41-ɍХɅ3 

Аȼ2Ɇ10ɇȼ-53-41-04 

800* 

800* 
10000 ⎯ 

Аȼ2Ɇ10ɋȼ-55-41-ɍХɅ3 

Аȼ2Ɇ10ɋȼ-55-41-04 

800* 

800* 
⎯ 20+2 

Аȼ2Ɇ15ɇ-53-43А-ɍХɅ3 
1200 

1500* 

Аȼ2Ɇ15ɇ-53-43А-04 1200* 

12500 ⎯ 

Аȼ2Ɇ15ɋ-55-43А-ɍХɅ3 
1200 

1500* 

Аȼ2Ɇ15ɋ-55-43А-04 1200 

⎯ 30+4 

Аȼ2Ɇ15ɇȼ-53-43А-ɍХɅ3 1200 

Аȼ2Ɇ15ɇȼ-53-43А-04 1000 
12500 ⎯ 

Аȼ2Ɇ15ɋȼ-55-43А-ɍХɅ3 1200 

Аȼ2Ɇ15ɋȼ-55-43А-04 1000 
⎯ 30+4 

Аȼ2Ɇ20ɇ-53-43А-ɍХɅ3 
1500 

2000* 

0,4; 

0,5; 

0,6; 

0,7; 

0,8; 

0,9; 

1,0; 

1,1* 

1,25 

4,0; 

8,0; 

12,0; 

16,0 

2; 

3; 

4; 

5; 

6; 

8; 

9; 

11; 

12** 

ɦɝɧ.;

0,20; 

0,25; 

0,35; 

0,40; 

0,45; 

0,55; 

0,60 

12500 ⎯ 
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Ɉɤɨɧчɚɧɢɟ ɬɚɛɥɢɰɵ 4.1 

ɍɫɬɚɜɤɢ ɩɨɥɭɩɪɨɜɨɞɧɢɤɨɜɨɝɨ ɦɚɤ-
ɫɢɦɚɥɶɧɨɝɨ ɪɚɫɰɟɩɢɬɟɥɹ ɬɨɤɚ 

ɩɪɢ ɩɟɪɟɝɪɭɡɤɟ ɩɪɢ ɤɨɪɨɬɤɨɦ 

ɡɚɦɵɤɚɧɢɢ Ɍɢɩ ɜɵɤɥɸчɚɬɟɥɹ, ɫɩɨ-
ɫɨɛ ɭɫɬɚɜɤɢ ɢ ɤɥɢɦɚɬɢ-

чɟɫɤɨɟ ɢɫɩɨɥɧɟɧɢɟ 

ɇɨɦɢ-

ɧɚɥɶ-
ɧɵɣ 

ɬɨɤ 
ɜɵɤɥɸ
чɚɬɟ-
ɥɹ, А 

(Iɧ) 

ɇɨɦɢ-

ɧɚɥɶɧɵɣ 

ɬɨɤ ɦɚɤ-
ɫɢɦɚɥɶ-
ɧɨɝɨ 
ɪɚɫɰɟ-
ɩɢɬɟɥɹ, 

Iɪ, А, 

ɤɪɚɬɧɵɣ 

Iɧ, А 

ɩɨ ɬɨɤɭ 
ɫɪɚɛɚ-
ɬɵɜɚ-
ɧɢɹ, Iɩ, 
ɤɪɚɬ-
ɧɵɟ Iɪ 

ɩɨ ɜɪɟ-
ɦɟɧɢ 

ɫɪɚɛɚ-
ɬɵɜɚ-
ɧɢɹ ɩɪɢ 

6Iɪ, tɩ, ɫ

ɩɨ ɬɨɤɭ 
ɫɪɚɛɚ-
ɬɵɜɚ-
ɧɢɹ, Iɤ, 
ɤɪɚɬ-
ɧɵɟ Iɪ 

ɩɨ ɜɪɟ-
ɦɟɧɢ 

ɫɪɚɛɚ-
ɬɵɜɚ-
ɧɢɹ ɩɪɢ 

tɤ, ɫ 

ɍɫɬɚɜɤɚ 
ɩɨ ɬɨɤɭ 
ɫɪɚɛɚ-
ɬɵɜɚɧɢɹ 
ɷɥɟɤ-
ɬɪɨɦɚɝ-
ɧɢɬɧɨɝɨ 
ɪɚɫɰɟ-
ɩɢɬɟɥɹ 
ɬɨɤɚ, А 

ɉɪɟɞɟɥɶ
ɧɵɣ ɬɨɤ 
ɫɟɥɟɤ-
ɬɢɜɧɨ-
ɫɬɢ, ɤА 

(ɞɟɣɫɬ-
ɜɭɸɳɟɟ 
ɡɧɚчɟ-
ɧɢɟ) 

Аȼ2Ɇ20ɇ-53-43А-04 1500 12500 ⎯ 

Аȼ2Ɇ20ɋ-55-43А-ɍХɅ3 
1500 

2000* 

Аȼ2Ɇ20ɋ-55-43А-04 1500 

⎯ 30+4 

Аȼ2Ɇ20ɇȼ-53-43А-ɍХɅ3 1500 

Аȼ2Ɇ20ɇȼ-53-43А-04 1200 
12500 ⎯ 

Аȼ2Ɇ20ɋȼ-55-43А-ɍХɅ3 1500 

Аȼ2Ɇ20ɋȼ-55-43А-04 1200 

0,4; 

0,5; 

0,6; 

0,7; 

0,8; 

0,9; 

1,0; 

1,1* 

1,25 

4,0; 

8,0; 

12,0; 

16,0 

2; 

3; 

4; 

5; 

6; 

8; 

9; 

11; 

12** 

ɦɝɧ.;

0,20; 

0,25; 

0,35; 

0,40; 

0,45; 

0,55; 

0,60 
30+4 ⎯ 

* ɍɫɬɚɜɤɚ 1,1 ɨɬɫɭɬɫɬɜɭɟɬ. 
** ɍɫɬɚɜɤɢ ɩɨ ɬɨɤɭ ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɨɥɭɩɪɨɜɨɞɧɢɤɨɜɨɝɨ ɪɚɫɰɟɩɢɬɟɥɹ ɬɨɤɚ ɩɪɢ ɤɨɪɨɬ-
ɤɨɦ ɡɚɦɵɤɚɧɢɢ ɭ ɜɵɤɥɸчɚɬɟɥɟɣ ɧɟɫɟɥɟɤɬɢɜɧɨɝɨ ɢɫɩɨɥɧɟɧɢɹ ɧɟ ɞɨɥɠɧɵ ɩɪɟɜɵɲɚɬɶ 
ɭɫɬɚɜɤɭ ɩɨ ɬɨɤɭ ɫɪɚɛɚɬɵɜɚɧɢɹ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɨɝɨ ɪɚɫɰɟɩɢɬɟɥɹ ɬɨɤɚ ɩɪɢ ɤɨɪɨɬɤɨɦ 

ɡɚɦɵɤɚɧɢɢ. 

Ɍɚɛɥɢɰɚ 4.2 

ȼɵɤɥɸчɚɬɟɥɢ ɬɢɩɚ Аȼ2Ɇ ɛɟɡ ɡɚɳɢɬɵ 

Ɍɢɩ ɜɵɤɥɸчɚɬɟɥɹ ɢ ɫɩɨɫɨɛ ɟɝɨ ɭɫɬɚɧɨɜɤɢ ɇɨɦɢɧɚɥɶɧɵɣ ɬɨɤ, А 

Аȼ2Ɇ4-56-41-ɍХɅ3 

Аȼ2Ɇ4-56-41-04 

400 

400 

Аȼ2Ɇ4ȼ-56-41-ɍХɅ3 

Аȼ2Ɇ4ȼ-56-41-04 

400 

400 

Аȼ2Ɇ10-56-41-ɍХɅ3 

Аȼ2Ɇ10-56-41-04 

1000 

800 

Аȼ2Ɇ10ȼ-56-41-ɍХɅ3 

Аȼ2Ɇ10ȼ-56-41-04 

800 

800 

Аȼ2Ɇ15-56-43А-ɍХɅ3 

Аȼ2Ɇ15-56-43А-04 

1500 

1200 

Аȼ2Ɇ15ȼ-56-43А-ɍХɅ3 

Аȼ2Ɇ15ȼ-56-43А-04 

1200 

1000 

Аȼ2Ɇ20-56-43А-ɍХɅ3 

Аȼ2Ɇ20-56-43А-04 

2000 

1800 

Аȼ2Ɇ20ȼ-56-43А-ɍХɅ3 

Аȼ2Ɇ20ȼ-56-43А-04 

1500 

1200 
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ɇɚɢɦɟɧɨɜɚɧɢɟ ɩɚɪɚɦɟɬɪɨɜ Зɧɚчɟɧɢɟ ɭɫɬɚɜɤɢ ɉɪɟɞɟɥɵ ɭɫɬɚɜɤɢ 
ɩɟɪɟɝɪɭɡɤɢ 1,25 1,15…1,35 

ɍɫɬɚɜɤɢ ɩɨ ɬɨɤɭ 
ɫɪɚɛɚɬɵɜɚɧɢɹ, 
ɤɪɚɬɧɵɟ Iɪ ɜ ɡɨɧɟ 

ɬɨɤɨɜ 
ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚ-

ɧɢɹ 

2 
3 
4 
5 
6 
8 
9 
11 
12 

1,6…2,4 
2,4…3,6 
3,2…4,8 
4,0…6,0 
4,8…7,2 
6,4…9,6 
7,2…10,8 
8,8…13,2 
9,6…14,4 

ɩɟɪɟɝɪɭɡɤɢ 

4 
8 
12 
16 

3,2…4,8 
6,4…9,6 
9,6…14,4 
12,8..19,2 

ɍɫɬɚɜɤɢ ɩɨ ɜɪɟ-
ɦɟɧɢ ɫɪɚɛɚɬɵɜɚ-
ɧɢɹ, ɫ, ɜ ɡɨɧɟ ɬɨ-

ɤɨɜ 
ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚ-
ɧɢɹ (ɟɫɥɢ ɞɨ ɜɨɡ-
ɧɢɤɧɨɜɟɧɢɹ КЗ ɬɨɤ 
ɜ ɝɥɚɜɧɨɣ ɰɟɩɢ ɛɵɥ 
ɧɟ ɧɢɠɟ 0,7Iɧɨɦ) 

ɦɝɧ. 
0,20 
0,25 
0,35 
0,40 
0,45 
0,55 
0,60 

0,02…0,04 
0,18…0,22 

0,225…0,275 
0,315…0,385 
0,36…0,44 
0,40…0,50 
0,49…0,60 
0,54…0,66 
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Ɍɚɛɥɢɰɚ 4.3 

Ɉɬɤɥɨɧɟɧɢɹ ɭɫɬɚɜɨɤ  

1,1
1,0
0,9
0,8
0,7
0,6
0,5
0,4

IɪIɪ 6

Iɪ tɩ, ɫ

4
8

12
16

Iɪ

ɉ
0,612

Ʉ

tɤ, ɫ

МɊɌ4

В
0,5511
0,459

0,4
8 0,4
6
5 0,35

0,25
0,2

3
2

ɦɝɧ

0

1

4

6 7

1 2 3

58

Iɤ

 

Ɋɢɫ. 4.1. Ʌɢцеваɹ ɩаɧеɥɶ ɛɥɨɤа МɊТ4 выɤɥɸɱаɬеɥей ɩереɦеɧɧɨɝɨ ɬɨɤа: 
1 – ɭɫɬавɤɢ ɧɨɦɢɧаɥɶɧɨɝɨ раɛɨɱеɝɨ ɬɨɤа; 2 – вɤɥɸɱеɧɢе ɡащɢɬы ɨɬ ɩереɝрɭɡɤɢ 
(выɫɬɭɩаɸщаɹ ɱаɫɬɶ ɩереɦыɱɤɢ ɩереɤɥɸɱаɬеɥɹ вɥевɨ – вɤɥɸɱеɧа, вɩравɨ – выɤɥɸ-
ɱеɧа); 3 – ɭɫɬавɤɢ ɬɨɤа ɫраɛаɬываɧɢɹ ɡащɢɬы ɨɬ ɤɨрɨɬɤɨɝɨ ɡаɦыɤаɧɢɹ; 4 – ɭɫ-
ɬавɤɢ выɞерɠɤɢ вреɦеɧɢ ɡащɢɬы ɨɬ ɤɨрɨɬɤɨɝɨ ɡаɦыɤаɧɢɹ; 5 – ɭɫɬавɤɢ выɞерɠɤɢ 
вреɦеɧɢ ɡащɢɬы ɨɬ ɩереɝрɭɡɤɢ; 6 – вɤɥɸɱеɧɢе выɞерɠɤɢ вреɦеɧɢ ɡащɢɬы ɨɬ ɤɨ-
рɨɬɤɨɝɨ ɡаɦыɤаɧɢɹ (выɫɬɭɩаɸщаɹ ɱаɫɬɶ ɩереɦыɱɤɢ ɩереɤɥɸɱаɬеɥɹ вɩравɨ – вɤɥɸ-
ɱеɧа, вɥевɨ – выɤɥɸɱеɧа); 7 – ɡащɢɬа ɨɬ ɬɨɤа вɤɥɸɱеɧɢɹ (выɫɬɭɩаɸщаɹ ɱаɫɬɶ ɩе-
реɦыɱɤɢ ɩереɤɥɸɱаɬеɥɹ вверɯ –вɤɥɸɱеɧа, вɧɢɡ – выɤɥɸɱеɧа). 8 – Ɋаɡɴеɦ «ТЕСТ». 
Приɦечаɧие: ɱерɧые ɩрɹɦɨɭɝɨɥɶɧɢɤɢ ɧа рɢɫ. 4.1 ɨɛɨɡɧаɱаɸɬ ɩɨɥɨɠеɧɢе выɫɬɭ-
ɩаɸщей ɱаɫɬɢ ɩереɦыɱɤɢ ɩереɤɥɸɱаɬеɥей. ɇа реаɥɶɧыɯ ɛɥɨɤаɯ ɨɛщɢй ɮɨɧ ɥɢцевɨй 
ɩаɧеɥɢ ɢɦееɬ ɱерɧый ɢɥɢ ɫерый цвеɬ, а выɫɬɭɩаɸщей ɱаɫɬɢ ɩереɦыɱеɤ ɫɨɨɬвеɬ-
ɫɬвɭɸɬ ɛеɥые ɩрɹɦɨɭɝɨɥɶɧɢɤɢ. 



ɐɟɩɶ ɩɟɪɟɦɟɧɧɨɝɨ ɬɨɤɚ ɐɟɩɶ ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ 
380 ȼ 500 ȼ 220 ȼ 440 ȼ 

Ɍɢɩ ɜɵɤɥɸчɚɬɟ-
ɥɹ 

Иɫɩɨɥɧɟ-
ɧɢɟ ɜɵ-

ɤɥɸчɚɬɟɥɹ 
ɩɨ ɫɩɨɫɨ-
ɛɭ ɡɚɳɢɬɵ

Ɍɟɪɦɢ-

чɟɫɤɚɹ 
ɫɬɨɣ-

ɤɨɫɬɶ, 
10

6
 А2⋅ɫ

Эɥɟɤ-
ɬɪɨɞɢ-

ɧɚɦɢчɟ-
ɫɤɚɹ 
ɫɬɨɣ-

ɤɨɫɬɶ, 
ɤА, 

ɚɦɩɥ. 

ȼɟɪɯɧɹɹ 
ɝɪɚɧɢɰɚ 
ɡɨɧɵ ɫɟ-
ɥɟɤɬɢɜɧɨ-
ɫɬɢ, ɤА 

(ɞɟɣɫɬ-
ɜɭɸɳɟɟ 
ɡɧɚчɟɧɢɟ) 

Ⱦɟɣɫɬɜɭɸɳɟɟ 
ɡɧɚчɟɧɢɟ ɬɨɤɚ 
ɨɬɤɥɸчɟɧɢɹ, 
ɤА, ɩɪɢ 

cosϕ = 0,3 

Эɥɟɤ-
ɬɪɨɞɢ-

ɧɚɦɢчɟ-
ɫɤɚɹ 
ɫɬɨɣ-

ɤɨɫɬɶ, 
ɤА 

ȼɟɪɯɧɹɹ 
ɝɪɚɧɢɰɚ 
ɡɨɧɵ ɫɟ-
ɥɟɤɬɢɜ-
ɧɨɫɬɢ, 

ɤА 

Ɍɚɛɥɢɰɚ 4.4 

ɉɪɟɞɟɥɶɧɚɹ ɨɬɤɥɸчɚɸɳɚɹ ɫɩɨɫɨɛɧɨɫɬɶ, ɬɟɪɦɢчɟɫɤɚɹ ɢ ɷɥɟɤɬɪɨɞɢɧɚɦɢчɟɫɤɚɹ ɫɬɨɣɤɨɫɬɶ ɜɵɤɥɸчɚɬɟɥɟɣ Аȼ2Ɇ 

26

Ɍɨɤ ɨɬɤɥɸчɟɧɢɹ, 
ɤА 

ɉɨɫɬɨ-
ɹɧɧɚɹ 
ɜɪɟɦɟ-
ɧɢ, ɦɫ 

Аȼ2Ɇ4ɋ-55-41 

Аȼ2Ɇ10ɋ-55-41 

ɫɟɥɟɤɬɢɜ-
ɧɵɟ 

ɫɦ.ɩɪɢ-

ɦɟчɚɧɢɟ
ɫɦ.ɩɪɢ-

ɦɟчɚɧɢɟ
20+2 

20+2 

23 

23 

23 

23 
 

20+2 

20+2 

40 

40 

30 

30 

10 

10 

Аȼ2Ɇ4ɇ-53-41 

Аȼ2Ɇ10ɇ-53-41 

ɧɟɫɟɥɟɤ-
ɬɢɜɧɵɟ 

⎯ ⎯ 

⎯ ⎯ 

⎯ ⎯ 

23 

23 

10 

10 
 

⎯ ⎯ 

40 

40 

30 

30 

10 

10 

Аȼ2Ɇ4-56-41 

Аȼ2Ɇ10-56-41 

ɛɟɡ ɦɚɤ-
ɫɢɦɚɥɶ-
ɧɵɯ ɪɚɫ-
ɰɟɩɢɬɟɥɟɣ

450 

450 

42 

42 

⎯ ⎯ 

23 

23 

10 

10 

30 

30 

⎯ ⎯ 

40 

40 

30 

30 

10 

10 

Аȼ2Ɇ15ɋ-55-43 

Аȼ2Ɇ20ɋ-55-43 

ɫɟɥɟɤɬɢɜ-
ɧɵɟ 

ɫɦ.ɩɪɢ-

ɦɟчɚɧɢɟ
ɫɦ.ɩɪɢ-

ɦɟчɚɧɢɟ
30+4 

30+4 

35 

35 

20 

20 
 

45+4 

45+4 

45 

45 

30 

30 

10 

10 

Аȼ2Ɇ15ɇ-55-43 

Аȼ2Ɇ20ɇ-55-43 

ɧɟɫɟɥɟɤ-
ɬɢɜɧɵɟ 

⎯ ⎯ 

⎯ ⎯ 

⎯ ⎯ 

35 

35 

20 

20 
 

⎯ ⎯ 

45 

45 

30 

30 

10 

10 

Аȼ2Ɇ15-56-43 

Аȼ2Ɇ20-56-43 

ɛɟɡ ɦɚɤ-
ɫɢɦɚɥɶ-
ɧɵɯ ɪɚɫ-
ɰɟɩɢɬɟɥɟɣ

900 

900 

65 

65 

⎯ ⎯ 

35 

35 

20 

20 

57 

57 

⎯ ⎯ 

45 

45 

30 

30 

10 

10 

ɉɪɢɦɟчɚɧɢɟ: ɫɟɥɟɤɬɢɜɧɵɟ ɜɵɤɥɸчɚɬɟɥɢ ɬɟɪɦɢчɟɫɤɢ ɢ ɞɢɧɚɦɢчɟɫɤɢ ɭɫɬɨɣчɢɜɵ ɜɨ ɜɫɟɦ ɞɢɚɩɚɡɨɧɟ ɬɨɤɨɜ ɜɩɥɨɬɶ ɞɨ ɬɨɤɨɜ ɜɟɪɯ-
ɧɟɣ ɝɪɚɧɢɰɵ ɡɨɧɵ ɫɟɥɟɤɬɢɜɧɨɫɬɢ ɜ ɬɟчɟɧɢɟ ɜɪɟɦɟɧɢ, ɭɤɚɡɚɧɧɨɝɨ ɜ ɬɚɛɥɢɰɟ 4.1 
 

2
9
0
 



 

 
Кɪɚɬɧɨɫɬɶ ɬɨɤɚ ɧɚɝɪɭɡɤɢ
ɤ ɧɨɦɢɧɚɥɶɧɨɦɭ ɬɨɤɭ I

Iɪ

16 ɫ (6 )Iɪ

12 ɫ (6 )Iɪ

8 ɫ (6 )Iɪ

4 ɫ (6 )Iɪ

400
300

200

100

60

40
30

20

10

6,0

4,0
3,0

2,0

ȼ
ɪɟ
ɦɹ

, 
ɫ

1,0

0,6

0,4
0,3

0,2

0,1

0,06

0,04
0,03

0,02

0.01
1 1,25 2 3 4 5 7 9 12

Ɍɨɤ ɧɚɝɪɭɡɤɢ, ɤА
2 3 5 7 10 20

Iɤ Аȼ2Ɇ4ɋ-55-41

Аȼ2Ɇ10ɋ-55-41

tɤ

Аȼ2Ɇ4ɇ-53-41
Аȼ2Ɇ10ɇ-53-41

 
 

Ɋɢɫ. 4.2. Вреɦɹɬɨɤɨвые ɯараɤɬерɢɫɬɢɤɢ выɤɥɸɱаɬеɥей ɩереɦеɧɧɨɝɨ ɬɨɤа 
АВ2М4 ɢ АВ2М10 
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Кɪɚɬɧɨɫɬɶ ɬɨɤɚ ɧɚɝɪɭɡɤɢ
ɤ ɧɨɦɢɧɚɥɶɧɨɦɭ ɬɨɤɭ I

Iɪ

16 ɫ (6 )Iɪ

12 ɫ (6 )Iɪ

8 ɫ (6 )Iɪ

4 ɫ (6 )Iɪ

400
300

200

100

60

40
30

20

10

6,0

4,0
3,0

2,0

ȼ
ɪɟ
ɦɹ

, 
ɫ

1,0

0,6

0,4
0,3

0,2

0,1

0,06

0,04
0,03

0,02

0.01
1 1,25 2 3 4 5 7 9 12

Ɍɨɤ ɧɚɝɪɭɡɤɢ, ɤА
2 3 5 7 12,5 26

Iɤ Аȼ2Ɇ15ɋ-55-41А
Аȼ2Ɇ20ɋ-55-41А

Аȼ2Ɇ15ɇ-53-41А
Аȼ2Ɇ20ɇ-53-41А

tɤ

 
 

Ɋɢɫ. 4.3. Вреɦɹɬɨɤɨвые ɯараɤɬерɢɫɬɢɤɢ выɤɥɸɱаɬеɥей ɩереɦеɧɧɨɝɨ ɬɨɤа 
АВ2М15 ɢ АВ2М20 
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Ɍɚɛɥɢɰɚ 4.5 

ɋɨчɟɬɚɧɢɹ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɫɛɨɪɨчɧɵɯ ɟɞɢɧɢɰ ɞɥɹ ɜɵɤɥɸчɚɬɟɥɟɣ 

Аȼ2Ɇ4 ɢ Аȼ2Ɇ10 

ɉɪɢɜɨɞ  Ɋɚɫɰɟɩɢɬɟɥɶ  Кɨɥɢчɟɫɬɜɨ ɫɜɨ-
ɛɨɞɧɵɯ ɤɨɧɬɚɤɬɨɜ

ɧɭɥɟɜɨɣ ɋɩɨɫɨɛ ɭɫɬɚ-
ɧɨɜɤɢ  ɪɭчɧɨɣ 

ɢɥɢ ɪɵ-

чɚɠɧɵɣ 

ɷɥɟɤ-
ɬɪɨɦɚɝ-
ɧɢɬɧɵɣ

ɧɟɡɚɜɢ-

ɫɢɦɵɣ 
ɩɟɪɟ-
ɦɟɧɧɨɝɨ 
ɬɨɤɚ 

ɩɨɫɬɨ-
ɹɧɧɨɝɨ 
ɬɨɤɚ 

ɪɚɡɦɵ-

ɤɚɸɳɢɯ 
ɡɚɦɵ-

ɤɚɸɳɢɯ

+ ⎯ 

+ ⎯ ⎯ 

⎯ 

+ ⎯ 

⎯ ⎯ 

+ 

2 

2 

2 

1 

1 

1 
ɫɬɚɰɢɨɧɚɪɧɵɣ 

⎯ + 

+ ⎯ ⎯ 

⎯ 

+ ⎯ 

⎯ ⎯ 

+ 

2 

2 

2 

2 

2 

2 

+ ⎯ 

+ ⎯ ⎯ 

⎯ 

+ ⎯ 

⎯ ⎯ 

+ 

2 

2 

2 

2 

2 

2 

ɜɵɞɜɢɠɧɨɣ 

⎯ + 

+ ⎯ ⎯ ⎯ 

⎯ 

+ ⎯ ⎯ 

⎯ ⎯ 

+ ⎯ 

2 

2 

2 

2 

2 

2 

2 

2 

 

 

Ɍɚɛɥɢɰɚ 4.6 

ɋɨчɟɬɚɧɢɹ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɫɛɨɪɨчɧɵɯ ɟɞɢɧɢɰ ɞɥɹ ɜɵɤɥɸчɚɬɟɥɟɣ 

Аȼ2Ɇ15 ɢ Аȼ2Ɇ20 

Кɨɥɢчɟɫɬɜɨ ɫɜɨɛɨɞɧɵɯ ɤɨɧɬɚɤɬɨɜ Ɋɚɫɰɟɩɢɬɟɥɶ  

ɡɚɦɵɤɚɸɳɢɯ ɞɥɹ ɜɵɤɥɸчɚɬɟɥɟɣ 
ɪɚɡɦɵɤɚɸ-

ɳɢɯ ɫ ɪɵчɚɠɧɵɦ 

ɩɪɢɜɨɞɨɦ 

ɫ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɵɦ 

ɩɪɢɜɨɞɨɦ 

ɧɟɡɚɜɢɫɢɦɵɣ ɧɭɥɟɜɨɣ 

2 

2 

2 

2 

1 ⎯ 

1 ⎯ 

⎯ 

2 ⎯ 

2 

1 

1 ⎯ ⎯ 

⎯ ⎯ 

1 

1 
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ɇɟɡɚɜɢɫɢɦɵɣ ɪɚɫɰɟɩɢɬɟɥɶ ɨɛɟɫɩɟчɢɜɚɟɬ ɨɬɤɥɸчɟɧɢɟ ɜɵɤɥɸчɚɬɟɥɹ 
ɩɪɢ ɩɨɞɚчɟ ɧɚ ɜɵɜɨɞɵ ɟɝɨ ɤɚɬɭɲɤɢ ɧɚɩɪɹɠɟɧɢɹ ɩɨɫɬɨɹɧɧɨɝɨ ɢɥɢ ɨɞɧɨ-
ɮɚɡɧɨɝɨ ɩɟɪɟɦɟɧɧɨɝɨ ɬɨɤɚ чɚɫɬɨɬɨɣ 50 ɢ 60 Ƚɰ. 

ɇɟɡɚɜɢɫɢɦɵɣ ɪɚɫɰɟɩɢɬɟɥɶ ɪɚɫɫчɢɬɚɧ ɞɥɹ ɪɚɛɨɬɵ ɩɪɢ ɧɨɦɢɧɚɥɶɧɵɯ 
ɧɚɩɪɹɠɟɧɢɹɯ: • 110; 127; 220; 230; 240; 380; 400; 415; 440; 500 ȼ ɩɟɪɟɦɟɧɧɨɝɨ ɬɨɤɚ 

чɚɫɬɨɬɨɣ 50 Ƚɰ; • 24; 48; 110; 220 ȼ ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ. 
Ⱦɨɩɭɫɬɢɦɵɟ ɤɨɥɟɛɚɧɢɹ ɪɚɛɨчɟɝɨ ɧɚɩɪɹɠɟɧɢɹ ɨɬ 0,7 ɞɨ 1,2 ɨɬ ɧɨɦɢ-

ɧɚɥɶɧɨɝɨ, ɪɟɠɢɦ ɪɚɛɨɬɵ – ɤɪɚɬɤɨɜɪɟɦɟɧɧɵɣ. 

ɇɭɥɟɜɨɣ ɪɚɫɰɟɩɢɬɟɥɶ ɪɚɛɨɬɚɟɬ ɜ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɦ ɪɟɠɢɦɟ ɢ ɪɚɫ-
ɫчɢɬɚɧ ɧɚ ɧɨɦɢɧɚɥɶɧɵɟ ɧɚɩɪɹɠɟɧɢɹ: • 110; 127; 220; 230; 240; 380; 400; 415; 440; 500 ȼ ɨɞɧɨɮɚɡɧɨɝɨ ɩɟ-

ɪɟɦɟɧɧɨɝɨ ɬɨɤɚ чɚɫɬɨɬɨɣ 50 Ƚɰ; • 110; 220; 440 ȼ ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ. 
ɇɭɥɟɜɨɣ ɪɚɫɰɟɩɢɬɟɥɶ ɧɚɩɪɹɠɟɧɢɹ: − ɨɛɟɫɩɟчɢɜɚɟɬ ɨɬɤɥɸчɟɧɢɟ ɜɵɤɥɸчɚɬɟɥɹ ɛɟɡ ɜɵɞɟɪɠɤɢ ɜɪɟɦɟɧɢ 

ɩɪɢ ɧɚɩɪɹɠɟɧɢɢ ɧɚ ɜɵɜɨɞɚɯ ɟɝɨ ɤɚɬɭɲɤɢ ɧɢɠɟ 0,3⋅Uɧɨɦ ɩɪɢ ɩɟɪɟɦɟɧɧɨɦ 

ɬɨɤɟ ɢ ɧɢɠɟ 0,2⋅Uɧɨɦ ɩɪɢ ɩɨɫɬɨɹɧɧɨɦ; − ɧɟ ɩɪɨɢɡɜɨɞɢɬ ɨɬɤɥɸчɟɧɢɟ ɜɵɤɥɸчɚɬɟɥɹ ɩɪɢ ɧɚɩɪɹɠɟɧɢɢ ɧɚ ɜɵ-

ɜɨɞɚɯ ɟɝɨ ɤɚɬɭɲɤɢ 0,55⋅Uɧɨɦ ɢ ɜɵɲɟ; − ɧɟ ɩɪɟɩɹɬɫɬɜɭɸɬ ɜɤɥɸчɟɧɢɸ ɜɵɤɥɸчɚɬɟɥɹ ɩɪɢ ɧɚɩɪɹɠɟɧɢɢ ɧɚ 
ɜɵɜɨɞɚɯ ɟɝɨ ɤɚɬɭɲɤɢ 0,85⋅Uɧɨɦ ɢ ɜɵɲɟ; − ɩɪɟɩɹɬɫɬɜɭɸɬ ɜɤɥɸчɟɧɢɸ ɜɵɤɥɸчɚɬɟɥɹ ɩɪɢ ɧɚɩɪɹɠɟɧɢɢ ɧɚ ɜɵ-

ɜɨɞɚɯ ɟɝɨ ɤɚɬɭɲɤɢ 0,3⋅Uɧɨɦ ɢ ɧɢɠɟ ɩɪɢ ɩɟɪɟɦɟɧɧɨɦ ɬɨɤɟ ɢ 0,2⋅Uɧɨɦ ɢ 

ɧɢɠɟ ɩɪɢ ɩɨɫɬɨɹɧɧɨɦ. 

ɋɜɨɛɨɞɧɵɟ ɤɨɧɬɚɤɬɵ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɯ ɰɟɩɟɣ ɪɚɫɫчɢɬɚɧɵ ɧɚ ɧɨɦɢ-

ɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ: • 24…440 ȼ ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ; • ɞɨ 500 ȼ ɩɟɪɟɦɟɧɧɨɝɨ ɬɨɤɚ. 
Ⱦɨɩɭɫɤɚɸɬ ɪɚɛɨɬɭ ɩɪɢ ɧɚɩɪɹɠɟɧɢɢ ɨɬ 0,7 ɞɨ 1,2 ɨɬ ɧɨɦɢɧɚɥɶɧɨɝɨ, ɪɚɫ-
ɫчɢɬɚɧɵ ɜ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɦ ɪɟɠɢɦɟ ɧɚ ɧɚɝɪɭɡɤɭ ɬɨɤɨɦ 6 А. 
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5 АВɌОМАɌИЧЕСɄИЕ ВЫɄЛЮЧАɌЕЛИ СЕɊИИ А37 

 

ȼɵɤɥɸчɚɬɟɥɢ ɩɪɟɞɧɚɡɧɚчɟɧɵ ɞɥɹ ɦɚɤɫɢɦɚɥɶɧɨɣ ɬɨɤɨɜɨɣ ɡɚɳɢɬɵ 

ɷɥɟɤɬɪɢчɟɫɤɢɯ ɭɫɬɚɧɨɜɨɤ ɩɪɢ ɩɟɪɟɝɪɭɡɤɚɯ ɢ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɹɯ ɜ ɰɟ-
ɩɹɯ ɩɨɫɬɨɹɧɧɨɝɨ ɢ ɩɟɪɟɦɟɧɧɨɝɨ ɬɨɤɚ, ɞɥɹ ɧɟчɚɫɬɧɵɯ ɨɩɟɪɚɬɢɜɧɵɯ ɤɨɦ-

ɦɭɬɚɰɢɣ ɷɬɢɯ ɰɟɩɟɣ, ɚ ɬɚɤɠɟ ɞɥɹ ɡɚɳɢɬɵ ɷɥɟɤɬɪɢчɟɫɤɢɯ ɰɟɩɟɣ ɩɪɢ ɫɧɢ-

ɠɟɧɢɢ ɧɚɩɪɹɠɟɧɢɹ ɞɨ ɧɟɞɨɩɭɫɬɢɦɨɣ ɜɟɥɢчɢɧɵ. Ⱦɨɩɭɫɤɚɸɬ ɧɟчɚɫɬɵɟ 
ɩɭɫɤɢ ɚɫɢɧɯɪɨɧɧɵɯ ɞɜɢɝɚɬɟɥɟɣ ɫ ɤɨɪɨɬɤɨɡɚɦɤɧɭɬɵɦ ɪɨɬɨɪɨɦ. ȼ ɡɚɜɢ-

ɫɢɦɨɫɬɢ ɨɬ ɢɫɩɨɥɧɟɧɢɹ ɷɤɫɩɥɭɚɬɢɪɭɸɬɫɹ ɜ ɪɚɣɨɧɚɯ ɫ ɭɦɟɪɟɧɧɵɦ, ɬɪɨ-
ɩɢчɟɫɤɢɦ ɢ ɯɨɥɨɞɧɵɦ ɤɥɢɦɚɬɨɦ. 

Авɬɨɦаɬɢɱеɫɤɢе выɤɥɸɱаɬеɥɢ А3790 ɩрɨɢɡвɨɞɫɬва Уɥɶɹɧɨвɫɤɨɝɨ 
ɡавɨɞа ɧɢɡɤɨвɨɥɶɬɧɨй аɩɩараɬɭры «Кɨɧɬаɤɬɨр». ȼɵɩɭɫɤɚɸɬɫɹ ɧɚ ɧɨ-
ɦɢɧɚɥɶɧɵɟ ɬɨɤɢ ɞɨ 630 А. Ɋɚɫɲɢɮɪɨɜɤɚ ɢɯ ɭɫɥɨɜɧɨɝɨ ɨɛɨɡɧɚчɟɧɢɹ ɞɚɧɚ 
ɧɚ ɪɢɫ. 5.1. 

Ɍɟɯɧɢчɟɫɤɢɟ ɩɚɪɚɦɟɬɪɵ ɜɵɤɥɸчɚɬɟɥɟɣ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 5.1, ɚ 
ɢɯ ɡɚɳɢɬɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ – ɧɚ ɪɢɫ. 5.4. 

Ⱦɜɭɯ- ɢ ɬɪɟɯɩɨɥɸɫɧɵɟ ɜɵɤɥɸчɚɬɟɥɢ ɜɵɩɨɥɧɹɸɬɫɹ ɜ ɨɞɧɨɦ ɝɚɛɚɪɢ-

ɬɟ. Ɉɫɧɚɳɚɸɬɫɹ ɞɨɩɨɥɧɢɬɟɥɶɧɵɦɢ ɫɛɨɪɨчɧɵɦɢ ɟɞɢɧɢɰɚɦɢ: • ɧɟɡɚɜɢɫɢɦɵɦ ɪɚɫɰɟɩɢɬɟɥɟɦ; • ɧɭɥɟɜɵɦ ɪɚɫɰɟɩɢɬɟɥɟɦ ɧɚɩɪɹɠɟɧɢɹ; • ɪɭчɧɵɦ ɩɪɢɜɨɞɨɦ; • ɪɭчɧɵɦ ɞɢɫɬɚɧɰɢɨɧɧɵɦ ɩɪɢɜɨɞɨɦ; • ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɵɦ ɩɪɢɜɨɞɨɦ; • ɫɜɨɛɨɞɧɵɦɢ ɤɨɧɬɚɤɬɚɦɢ. 

ɋɨчɟɬɚɧɢɹ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɫɛɨɪɨчɧɵɯ ɟɞɢɧɢɰ ɭɤɚɡɚɧɵ ɜ ɬɚɛɥɢɰɟ 5.2. 

Ɍɚɛɥɢɰɚ 5.2 

Ⱦɨɩɨɥɧɢɬɟɥɶɧɵɟ ɫɛɨɪɨчɧɵɟ ɟɞɢɧɢɰɵ ɜɵɤɥɸчɚɬɟɥɟɣ А3790 

Кɨɥɢчɟɫɬɜɨ ɫɜɨɛɨɞɧɵɯ ɤɨɧɬɚɤɬɨɜ 

ɪɚɡɦɵɤɚɸɳɢɯ 
ɞɥɹ ɜɵɤɥɸчɚɬɟ-

ɥɟɣ 

ɤɨɥɢчɟɫɬɜɨ ɞɨ-
ɩɨɥɧɢɬɟɥɶɧɵɯ 
ɫɜɨɛɨɞɧɵɯ ɤɨɧ-

ɬɚɤɬɨɜ 

ɇɟɡɚɜɢɫɢɦɵɣ 

ɪɚɫɰɟɩɢɬɟɥɶ 

ɡɚɦɵ-

ɤɚɸɳɢɯ ɫ ɪɭч-
ɧɵɦ 

ɩɪɢɜɨ-
ɞɨɦ 

ɫ ɷɥɟɤ-
ɬɪɨɦɚɝ-
ɧɢɬɧɵɦ 
ɩɪɢɜɨ-
ɞɨɦ 

ɡɚɦɵ-

ɤɚɸɳɢɯ
ɪɚɡɦɵ-

ɤɚɸɳɢɯ К1 К2 

Ɍɢɩɨɢɫɩɨɥɧɟɧɢɟ 
ɜɵɤɥɸчɚɬɟɥɹ 

1 

1 

2 

2 

1 

1 2 2 

+ 

+ 
 

ȼɫɟ ɬɢɩɨɢɫɩɨɥ-
ɧɟɧɢɹ 

1 

1 

2 

2 

1 

1 2 2 

+ 

+ 

+ 

+ 

А3791Ȼ, А3792Ȼ,

А3793Ȼ, А3794Ȼ 
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Ɋɢɫ. 5.1. Сɬрɭɤɬɭра ɭɫɥɨвɧɨɝɨ ɨɛɨɡɧаɱеɧɢɹ авɬɨɦаɬɢɱеɫɤɢɯ выɤɥɸɱаɬеɥей 
А3790 
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А37 ɭɫɥɨɜɧɨɟ ɨɛɨɡɧɚчɟɧɢɟ ɫɟɪɢɢ. 

9 ɞɨ 630 А. 

ХХ 

Уɫловɧое оɛоɡɧачеɧие иɫɩолɧеɧия выɤлючаɬеля ɩо 
чиɫлɭ ɩолюɫов, ɩо виɞɭ ɭɫɬаɧовɤи маɤɫимальɧых 

ɪаɫцеɩиɬелеɣ ɬоɤа и маɤɫимальɧоɣ ɬоɤовоɣ ɡащиɬе: 
1Ȼ ɞɜɭɯɩɨɥɸɫɧɵɟ, ɤɚɬɟɝɨɪɢɢ ɩɪɢɦɟɧɟɧɢɹ А 

(ɬɨɤɨɨɝɪɚɧɢчɢɜɚɸɳɢɟ) ɫ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɵɦɢ 

ɪɚɫɰɟɩɢɬɟɥɹɦɢ; 

2Ȼ ɬɪɟɯɩɨɥɸɫɧɵɟ, ɤɚɬɟɝɪɢɢ ɩɪɢɦɟɧɟɧɢɹ А 

(ɬɨɤɨɨɝɪɚɧɢчɢɜɚɸɳɢɟ) ɫ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɵɦɢ 

ɪɚɫɰɟɩɢɬɟɥɹɦɢ; 

3Ȼ ɞɜɭɯɩɨɥɸɫɧɵɟ, ɤɚɬɟɝɨɪɢɢ ɩɪɢɦɟɧɟɧɢɹ А 

(ɬɨɤɨɨɝɪɚɧɢчɢɜɚɸɳɢɟ) ɫ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɵɦɢ ɢ 

ɩɨɥɭɩɪɨɜɨɞɧɢɤɨɜɵɦɢ ɪɚɫɰɟɩɢɬɟɥɹɦɢ; 

4Ȼ ɬɪɟɯɩɨɥɸɫɧɵɟ, ɤɚɬɟɝɪɢɢ ɩɪɢɦɟɧɟɧɢɹ А 

(ɬɨɤɨɨɝɪɚɧɢчɢɜɚɸɳɢɟ) ɫ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɵɦɢ ɢ 

ɩɨɥɭɩɪɨɜɨɞɧɢɤɨɜɵɦɢ ɪɚɫɰɟɩɢɬɟɥɹɦɢ; 

3С ɞɜɭɯɩɨɥɸɫɧɵɟ, ɤɚɬɟɝɨɪɢɢ ɩɪɢɦɟɧɟɧɢɹ ȼ 

(ɫɟɥɟɤɬɢɜɧɵɟ ɜɵɤɥɸчɚɬɟɥɢ) ɫ ɩɨɥɭɩɪɨɜɨɞɧɢɤɨɜɵɦɢ 

ɪɚɫɰɟɩɢɬɟɥɹɦɢ; 

4С ɬɪɟɯɩɨɥɸɫɧɵɟ, ɤɚɬɟɝɪɢɢ ɩɪɢɦɟɧɟɧɢɹ ȼ 

(ɫɟɥɟɤɬɢɜɧɵɟ ɜɵɤɥɸчɚɬɟɥɢ) ɫ ɩɨɥɭɩɪɨɜɨɞɧɢɤɨɜɵɦɢ 

ɪɚɫɰɟɩɢɬɟɥɹɦɢ; 

7С ɞɜɭɯɩɨɥɸɫɧɵɟ, ɛɟɡ ɦɚɤɫɢɦɚɥɶɧɵɯ ɪɚɫɰɟɩɢɬɟɥɟɣ 

ɬɨɤɚ (ɧɚ ɛɚɡɟ ɫɟɥɟɤɬɢɜɧɵɯ ɜɵɤɥɸчɚɬɟɥɟɣ); 

8С ɬɪɟɯɩɨɥɸɫɧɵɟ, ɛɟɡ ɦɚɤɫɢɦɚɥɶɧɵɯ ɪɚɫɰɟɩɢɬɟɥɟɣ 

ɬɨɤɚ (ɧɚ ɛɚɡɟ ɫɟɥɟɤɬɢɜɧɵɯ ɜɵɤɥɸчɚɬɟɥɟɣ). 

Х3 
Кɥɢɦɚɬɢчɟɫɤɨɟ ɢɫɩɨɥɧɟɧɢɟ (ɍ, Ɍ, ХɅ) ɢ ɤɚɬɟɝɨɪɢɹ 
ɪɚɡɦɟɳɟɧɢɹ ɩɨ ȽɈɋɌ 15150. 

 

 

 



Ɍɚɛɥɢɰɚ 5.1 
Ɍɟɯɧɢчɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɚɜɬɨɦɚɬɢчɟɫɤɢɯ ɜɵɤɥɸчɚɬɟɥɟɣ А3790 

Ɋɟɝɭɥɢɪɭɟɦɵɟ ɭɫɬɚɜɤɢ ɩɨɥɭɩɪɨɜɨɞɧɢɤɨɜɨɝɨ 

ɪɚɫɰɟɩɢɬɟɥɹ (ɪɢɫ. 5.2 ɢ 5.3) ɩɪɢ  

ɩɟɪɟɝɪɭɡɤɟ ɤɨɪɨɬɤɨɦ ɡɚɦɵɤɚɧɢɢ Ɍɢɩ ɜɵ-

ɤɥɸчɚɬɟ-
ɥɹ 

Ɍɢɩɨɢɫ-
ɩɨɥɧɟɧɢɟ 
ɜɵɤɥɸчɚ-
ɬɟɥɟɹ 

Ɋɨɞ ɬɨɤɚ 

ɇɨɦɢ-

ɧɚɥɶɧɨɟ 
ɧɚɩɪɹɠɟ-
ɧɢɟ ɜɵ-

ɤɥɸчɚɬɟ-
ɥɹ, ȼ 

Чɢɫɥɨ 
ɩɨɥɸɫɨɜ 

ɇɨɦɢ-

ɧɚɥɶɧɵɣ 

ɬɨɤ ɜɵ-

ɤɥɸчɚɬɟ-
ɥɹ Iɧ, А 

ɇɨɦɢ-

ɧɚɥɶɧɵɣ 

ɬɨɤ ɪɚɫ-
ɰɟɩɢɬɟɥɹ 
Iɪ, ɤɪɚɬ-
ɧɵɣ Iɧ** 

ɩɨ ɬɨɤɭ, 
ɤɪɚɬɧɵɟ 

Iɪ; Iɩ 

ɩɨ ɜɪɟɦɟ-
ɧɢ, ɫ; Ɍɩ* 

ɩɨ ɬɨɤɭ, 
ɤɪɚɬɧɵɟ 

Iɪ; Iɤ 

ɩɨ ɜɪɟɦɟ-
ɧɢ, ɫ; 
Ɍɤ*** 

ɍɫɬɚɜɤɚ 
ɩɨ ɬɨɤɭ 
ɫɪɚɛɚɬɵ-

ɜɚɧɢɹ 
ɷɥɟɤɬɪɨ-
ɦɚɝɧɢɬɧɨ-
ɝɨ ɪɚɫɰɟ-
ɩɢɬɟɥɹ 
ɩɪɢ ɤɨ-
ɪɨɬɤɨɦ 

ɡɚɦɵɤɚ-
ɧɢɢ, А 

ɉɪɟɞɟɥɶ-
ɧɚɹ ɤɨɦ-

ɦɭɬɚɰɢ-

ɨɧɧɚɹ 
ɫɩɨɫɨɛ-
ɧɨɫɬɶ, ɤА 

(ɧɚ ɩɟɪɟ-
ɦɟɧɧɨɦ 

ɬɨɤɟ ɞɟɣ-

ɫɬɜɭɸɳɟɟ 
ɡɧɚчɟɧɢɟ) 

250; 400 4000 28,6 
А3793Ȼ
А3794Ȼ ɩɟɪɟɦɟɧ-

ɧɵɣ 

660 

380 
2; 3 

630 

0,4; 0,5; 

0,6; 0,7; 

0,8; 0,9; 

1,0; 1,1 

4; 8; 12; 

16 

2; 3; 4; 5; 

6; 7; 8; 9; 

10 

ɦɝɧ.; 0,1; 

0,15; 0,2; 

0,25; 0,3; 

0,35; 0,4 
6300 50,5 

250; 400 2400 А3793Ȼ 

ɬɨɤɨɨɝɪɚ-
ɧɢчɢ-

ɜɚɸɳɢɟ ɩɨɫɬɨɹɧ-

ɧɵɣ 
440 2 

630 

0,63; 0,8; 

1,0 

1,25 

4; 8; 16 2; 4; 6 
ɦɝɧ.; 0,1; 

0,2; 0,3 3800 
110 

28,6 
А3793ɋ
А3794ɋ 

ɩɟɪɟɦɟɧ-

ɧɵɣ 

660 

380 
2; 3 

250; 400; 

630 

0,4; 0,5; 

0,6; 0,7; 

0,8; 0,9; 

1,0; 1,1 

4; 8; 12; 

16 

2; 3; 4; 5; 

6; 7; 8; 9; 

10 

ɦɝɧ.; 0,1; 

0,15; 0,2; 

0,25; 0,3; 

0,35; 0,4 
50,5 

А3793ɋ 

ɫɟɥɟɤɬɢɜ-
ɧɵɟ 

ɩɨɫɬɨɹɧ-

ɧɵɣ 
440 2 

250; 400; 

630 

0,63; 0,8; 

1,0 

1,25 

4; 8; 16 2; 4; 6 
ɦɝɧ.; 0,1; 

0,2; 0,3 

⎯ 

110 

28,6 А3797ɋ
А3798ɋ 

ɩɟɪɟɦɟɧ-

ɧɵɣ 

660 

380 
2; 3 

50,5 

А3797ɋ 

⎯ ɩɨɫɬɨɹɧ-

ɧɵɣ 
440 2 

630 ⎯ ⎯ ⎯ ⎯ ⎯ ⎯ 

110 

28,6 А3791Ȼ
А3792Ȼ 

ɩɟɪɟɦɟɧ-

ɧɵɣ 

660 

380 
2; 3 

2500; 3200; 

4000; 

5000; 6300 50,5 

А3791Ȼ 

ɬɨɤɨɨɝɪɚ-
ɧɢчɢ-

ɜɚɸɳɢɟ ɩɨɫɬɨɹɧ-

ɧɵɣ 
440 2 

630 ⎯ ⎯ ⎯ ⎯ ⎯ 

2400; 3800 110 

2
9
7
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Ɉɤɨɧчɚɧɢɟ ɬɚɛɥɢɰɵ 5.1 

Ɋɟɝɭɥɢɪɭɟɦɵɟ ɭɫɬɚɜɤɢ ɩɨɥɭɩɪɨɜɨɞɧɢɤɨɜɨɝɨ 

ɪɚɫɰɟɩɢɬɟɥɹ (ɪɢɫ. 5.2 ɢ 5.3) ɩɪɢ  

ɩɟɪɟɝɪɭɡɤɟ ɤɨɪɨɬɤɨɦ ɡɚɦɵɤɚɧɢɢ 

Ɍɢɩ ɜɵ-

ɤɥɸчɚɬɟ-
ɥɹ 

Ɍɢɩɨɢɫ-
ɩɨɥɧɟɧɢɟ 
ɜɵɤɥɸчɚ-
ɬɟɥɟɹ 

Ɋɨɞ ɬɨɤɚ 

ɇɨɦɢ-

ɧɚɥɶɧɨɟ 
ɧɚɩɪɹɠɟ-
ɧɢɟ ɜɵ-

ɤɥɸчɚɬɟ-
ɥɹ, ȼ 

Чɢɫɥɨ 
ɩɨɥɸɫɨɜ 

ɇɨɦɢ-

ɧɚɥɶɧɵɣ 

ɬɨɤ ɜɵ-

ɤɥɸчɚɬɟ-
ɥɹ Iɧ, А 

ɇɨɦɢ-

ɧɚɥɶɧɵɣ 

ɬɨɤ ɪɚɫ-
ɰɟɩɢɬɟɥɹ 
Iɪ, ɤɪɚɬ-
ɧɵɣ Iɧ** 

ɩɨ ɬɨɤɭ, 
ɤɪɚɬɧɵɟ 

Iɪ; Iɩ 

ɩɨ ɜɪɟɦɟ-
ɧɢ, ɫ; Ɍɩ* 

ɩɨ ɬɨɤɭ, 
ɤɪɚɬɧɵɟ 

Iɪ; Iɤ 

ɩɨ ɜɪɟɦɟ-
ɧɢ, ɫ; 
Ɍɤ*** 

ɍɫɬɚɜɤɚ 
ɩɨ ɬɨɤɭ 
ɫɪɚɛɚɬɵ-

ɜɚɧɢɹ 
ɷɥɟɤɬɪɨ-
ɦɚɝɧɢɬɧɨ-
ɝɨ ɪɚɫɰɟ-
ɩɢɬɟɥɹ 
ɩɪɢ ɤɨ-
ɪɨɬɤɨɦ 

ɡɚɦɵɤɚ-
ɧɢɢ, А 

ɉɪɟɞɟɥɶ-
ɧɚɹ ɤɨɦ-

ɦɭɬɚɰɢ-

ɨɧɧɚɹ 
ɫɩɨɫɨɛ-
ɧɨɫɬɶ, ɤА 

(ɧɚ ɩɟɪɟ-
ɦɟɧɧɨɦ 

ɬɨɤɟ ɞɟɣ-

ɫɬɜɭɸɳɟɟ 
ɡɧɚчɟɧɢɟ) 

А3791ɍ 
ɩɨɫɬɨɹɧ-

ɧɵɣ 
440 2 2400; 3800 50 

42 (ɭɞɚɪ-
ɧɵɣ ɬɨɤ) А3792ɍ 

 ɩɟɪɟɦɟɧ-

ɧɵɣ 

660 

1140 
3 

630 ⎯ ⎯ ⎯ ⎯ ⎯ 
2500; 

4000 25 (ɭɞɚɪ-
ɧɵɣ ɬɨɤ) 

* ɍɫɬɚɜɤɢ ɩɨ ɜɪɟɦɟɧɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɪɢ ɩɟɪɟɝɪɭɡɤɢ ɭɤɚɡɚɧɵ ɩɪɢ 6Iɪ ɩɟɪɟɦɟɧɧɨɝɨ ɢ 5Iɪ ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ. 
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** ɉɪɢ Iɪ = Iɧ = 630 А ɭɫɬɚɜɤɭ 1,1 ɧɟ ɩɪɢɦɟɧɹɬɶ. 
*** ɉɨ ɡɚɤɚɡɭ ɫ ɭɫɬɚɜɤɚɦɢ Ɍɤ: ɦɝɧ: 0,2; 0,4; 0,6 ɫ ɩɪɢ ɩɨɫɬɨɹɧɧɨɦ ɬɨɤɟ. 
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Ɋɢɫ. 5.2. Ʌɢцеваɹ ɩаɧеɥɶ ɛɥɨɤа ɭɩравɥеɧɢɹ ɩɨɥɭɩрɨвɨɞɧɢɤɨвɨɝɨ раɫцеɩɢɬеɥɹ 
ɩереɦеɧɧɨɝɨ ɬɨɤа МɊТ3: 1 – ɡаɝɥɭшɤа ɝɧеɡɞа «Теɫɬ»; 2 – ɩереɤɥɸɱаɬеɥɢ выɛɨра 
ɭɫɬавɨɤ Iр; 3 – ɩереɤɥɸɱаɬеɥɢ выɛɨра ɭɫɬавɨɤ Тɩ; 4 – ɩереɤɥɸɱаɬеɥɢ выɛɨра ɭɫɬа-
вɨɤ Iɤ; 5 – ɩереɤɥɸɱаɬеɥɢ выɛɨра ɭɫɬавɨɤ Тɤ; 6 – выɤɥɸɱаɬеɥɶ выɞерɠɤɢ вреɦеɧɢ 
ɡащɢɬы ɨɬ ɤɨрɨɬɤɨɝɨ ɡаɦыɤаɧɢɹ (выɫɬɭɩ вɩравɨ – вɤɥɸɱеɧɨ); 7 – выɤɥɸɱаɬеɥɶ 
ɡащɢɬы ɨɬ ɬɨɤа вɤɥɸɱеɧɢɹ (выɫɬɭɩ вверɯ – вɤɥɸɱеɧɨ); 8 – выɤɥɸɱаɬеɥɶ ɡащɢɬы 

ɨɬ ɩереɝрɭɡɤɢ (выɫɬɭɩ вɥевɨ – вɤɥɸɱеɧɨ) 

 

 

1

2

3

4

5

67

ɉ Ʉ
1 0

ɆɊɌ7

Iɧ  1-0.8-0.63

Iɪ tɩ

Iɪ16-8-4 6-4-2

Iɤ, ɫ tɤ, ɫ

0.3-0.2-0.1

8

1 0 А

Ȼ

 

Ɋɢɫ. 5.3. Ʌɢцеваɹ ɩаɧеɥɶ ɛɥɨɤа ɭɩравɥеɧɢɹ ɩɨɥɭɩрɨвɨɞɧɢɤɨвɨɝɨ раɫцеɩɢɬеɥɹ 
ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤа МɊТ7: 1 – ɡаɝɥɭшɤа ɝɧеɡɞа «Теɫɬ»; 2 – рɭɱɤа выɛɨра ɭɫɬавɤɢ 
Iр; 3 – рɭɱɤа выɛɨра ɭɫɬавɤɢ Тɩ; 4 – рɭɱɤа выɛɨра ɭɫɬавɤɢ Iɤ; 5 – рɭɱɤа выɛɨра ɭɫ-
ɬавɤɢ Тɤ; 6 – выɤɥɸɱаɬеɥɶ выɞерɠɤɢ вреɦеɧɢ ɡащɢɬы ɨɬ ɤɨрɨɬɤɨɝɨ ɡаɦыɤаɧɢɹ;  
7 – выɤɥɸɱаɬеɥɶ ɡащɢɬы ɨɬ ɩереɝрɭɡɤɢ; 8 – ɢɧɞɢɤаɬɨр ɧаɥɢɱɢɹ ɩɢɬаɧɢɹ (МɊТ7.1 

ɨɬɥɢɱаеɬɫɹ ɨɬ МɊТ7 ɭɫɬавɤаɦɢ вреɦеɧɢ ɫраɛаɬываɧɢɹ в ɡɨɧе ɬɨɤɨв ɤɨрɨɬɤɨɝɨ 
ɡаɦыɤаɧɢɹ ɩɨɡ. 5: 0,6; 0,4; 0,2 ɫ) 
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Кɪɚɬɧɨɫɬɶ ɬɨɤɚ ɧɚɝɪɭɡɤɢ
ɤ ɧɨɦɢɧɚɥɶɧɨɦɭ ɬɨɤɭ I

Iɪ

16 ɫ (6 )Iɪ

12 ɫ (6 )Iɪ

8 ɫ (6 )Iɪ

4 ɫ (6 )Iɪ

400
300

200

100

60

40
30

20

10

6,0

4,0
3,0

2,0

ȼ
ɪɟ
ɦɹ

, 
ɫ

1,0

0,6

0,4
0,3

0,2

0,1

0,06

0,04
0,03

0,02

0.01
1 1,25 2 3 4 5 7 9 12

Ɍɨɤ ɧɚɝɪɭɡɤɢ, ɤА
2 4 6 10 20

8,0

Iɤ

40

2,5 ɤА 4,0 ɤА 6,5 ɤА

Тɤ

 

Ɋɢɫ. 5.4. Вреɦɹɬɨɤɨваɹ ɯараɤɬерɢɫɬɢɤа выɤɥɸɱаɬеɥей ɩереɦеɧɧɨɝɨ ɬɨɤа 
А3793Ȼ ɢ А3793С, А3794Ȼ ɢ А3794С (ɩреɞеɥы ɨɬɤɥɨɧеɧɢй ɭɫɬавɨɤ ɫɦ. в ɬаɛ-
ɥɢце 5.3) 
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Ɍɚɛɥɢɰɚ 5.3 

Ɉɬɤɥɨɧɟɧɢɹ ɭɫɬɚɜɨɤ ɩɨ ɬɨɤɭ ɢ ɜɪɟɦɟɧɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɨɥɭɩɪɨɜɨɞɧɢɤɨ-
ɜɵɯ ɪɚɫɰɟɩɢɬɟɥɟɣ ɜɵɤɥɸчɚɬɟɥɟɣ А3790 ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ ɨɤɪɭɠɚɸɳɟɣ 

ɫɪɟɞɵ (25±10)°ɋ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɩɚɪɚɦɟɬɪɚ Зɧɚчɟɧɢɹ ɭɫɬɚɜɨɤ ɉɪɟɞɟɥɵ ɞɨɩɭɫɬɢ-

ɦɨɝɨ ɨɬɤɥɨɧɟɧɢɹ 

ɩɟɪɟɝɪɭɡɤɟ 1,25 1,15…1,35 

ɍɫɬɚɜɤɢ ɩɨ ɬɨɤɭ 

ɫɪɚɛɚɬɵɜɚɧɢɹ, 
ɤɪɚɬɧɵɟ Iɪ, ɩɪɢ  

ɤɨɪɨɬɤɨɦ ɡɚɦɵɤɚ-
ɧɢɢ 

2 

3 

4 

5 

6 

7 

8 

9 

10 

1,6…2,4 

2,4…3,6 

3,2…4,8 

4,0…6,0 

4,8…7,2 

5,6…8,4 

6,4…9,6 

7,2…10,8 

8,0…12 

ɩɟɪɟɝɪɭɡɤɟ 

4 

8 

12 

16 

3,2…4,8 

6,4…9,6 

9,6…14,4 

12,8…19,2 

ɍɫɬɚɜɤɢ ɩɨ ɜɪɟɦɟ-
ɧɢ ɫɪɚɛɚɬɵɜɚɧɢɹ, ɫ, 

ɩɪɢ 
ɤɨɪɨɬɤɨɦ ɡɚɦɵɤɚ-

ɧɢɢ 

ɦɝɧ. 

0,10 

0,15 

0,20 

0,25 

0,30 

0,35 

0,40 

0,60 

0,02…0,04* 

0,08…0,12* 

0,12…0,18* 

0,18…0,22* 

0,225…0,275* 

0,27…0,33* 

0,315…0,385* 

0,36…0,44* 

0,54…0,66* 

* ɟɫɥɢ ɞɨ ɜɨɡɧɢɤɧɨɜɟɧɢɹ КЗ ɬɨɤ ɜ ɝɥɚɜɧɨɣ ɰɟɩɢ ɛɵɥ ɧɟ ɧɢɠɟ 0,7 ɧɨɦɢɧɚɥɶɧɨɝɨ. 

 

Кɨɧɬɚɤɬɵ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɣ ɰɟɩɢ ɜ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɦ ɪɟɠɢɦɟ ɞɨ-
ɩɭɫɤɚɸɬ ɧɚɝɪɭɡɤɭ 4А ɩɪɢ ɧɨɦɢɧɚɥɶɧɨɦ ɧɚɩɪɹɠɟɧɢɢ 440 ȼ ɩɨɫɬɨɹɧɧɨɝɨ 
ɬɨɤɚ ɢ 660 ȼ ɩɟɪɟɦɟɧɧɨɝɨ ɬɨɤɚ, ɦɨɝɭɬ ɪɚɛɨɬɚɬɶ ɩɪɢ ɧɚɩɪɹɠɟɧɢɢ ɨɬ 0,7 

ɞɨ 1,2 ɨɬ ɧɨɦɢɧɚɥɶɧɨɝɨ. 
ɇɟɡɚɜɢɫɢɦɵɣ ɪɚɫɰɟɩɢɬɟɥɶ ɢɡɝɨɬɚɜɥɢɜɚɟɬɫɹ ɜ ɞɜɭɯ ɢɫɩɨɥɧɟɧɢɹɯ: • ɢɫɩɨɥɧɟɧɢɟ К1 ɨɛɟɫɩɟчɢɜɚɟɬ ɨɬɤɥɸчɟɧɢɟ ɜɵɤɥɸчɚɬɟɥɹ ɩɪɢ ɩɨ-

ɞɚчɟ ɧɚ ɧɟɝɨ ɧɚɩɪɹɠɟɧɢɹ ɩɨɫɬɨɹɧɧɨɝɨ ɢɥɢ ɨɞɧɨɮɚɡɧɨɝɨ ɩɟɪɟɦɟɧɧɨɝɨ 

ɬɨɤɚ ɢ ɩɪɢ ɩɨɞɚчɟ ɫɢɝɧɚɥɚ (ɧɚɩɪɹɠɟɧɢɹ) ɨɬ ɛɥɨɤɚ ɭɩɪɚɜɥɟɧɢɹ ɩɨɥɭɩɪɨ-
ɜɨɞɧɢɤɨɜɨɝɨ ɪɚɫɰɟɩɢɬɟɥɹ ɩɪɢ ɟɝɨ ɫɪɚɛɚɬɵɜɚɧɢɢ; 
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• ɢɫɩɨɥɧɟɧɢɟ К2 ɨɛɟɫɩɟчɢɜɚɟɬ ɨɬɤɥɸчɟɧɢɟ ɜɵɤɥɸчɚɬɟɥɹ ɩɪɢ ɩɨ-
ɞɚчɟ ɧɚ ɧɟɝɨ ɧɚɩɪɹɠɟɧɢɹ ɨɬ ɟɦɤɨɫɬɢ 100 ɦɤɎ, ɡɚɪɹɠɟɧɧɨɣ ɧɚɩɪɹɠɟɧɢɟɦ 

220–350 ȼ. 

Ɇɚɤɫɢɦɚɥɶɧɚɹ ɜɟɥɢчɢɧɚ ɬɨɤɚ ɜ ɰɟɩɢ ɤɚɬɭɲɤɢ ɧɟɡɚɜɢɫɢɦɨɝɨ ɪɚɫɰɟɩɢɬɟɥɹ 
ɡɚ ɜɪɟɦɹ ɫɪɚɛɚɬɵɜɚɧɢɹ ɧɟ ɞɨɥɠɧɚ ɩɪɟɜɵɲɚɬɶ ɡɧɚчɟɧɢɣ, ɭɤɚɡɚɧɧɵɯ ɜ 
ɬɚɛɥɢɰɟ 5.4. 

Ɍɚɛɥɢɰɚ 5.4 

Ɍɨɤ ɤɚɬɭɲɤɢ ɧɟɡɚɜɢɫɢɦɨɝɨ ɪɚɫɰɟɩɢɬɟɥɹ* 

ɇɚɩɪɹɠɟɧɢɟ, ȼ, ɢ ɪɨɞ ɬɨɤɚ 

110 220 380 440 110 220 24 
Ɍɢɩ ɜɵɤɥɸ-

чɚɬɟɥɹ 
ɉɟɪɟɦɟɧɧɵɣ ɬɨɤ, А ɉɨɫɬɨɹɧɧɵɣ ɬɨɤ, А 

А3790 0,50 1,0 1,75 2,0 1,5 0,2 2,5 

* Ⱦɥɹ ɜɵɤɥɸчɚɬɟɥɟɣ ɫ ɩɨɥɭɩɪɨɜɨɞɧɢɤɨɜɵɦɢ ɪɚɫɰɟɩɢɬɟɥɹɦɢ – ɧɟ ɛɨɥɟɟ 0,9 А. 

Ɋɚɫɰɟɩɢɬɟɥɶ ɧɭɥɟɜɨɝɨ ɧɚɩɪɹɠɟɧɢɹ ɨɛɟɫɩɟчɢɜɚɟɬ ɨɬɤɥɸчɟɧɢɟ ɜɵ-

ɤɥɸчɚɬɟɥɹ ɩɪɢ ɧɚɩɪɹɠɟɧɢɢ ɧɚ ɜɵɜɨɞɚɯ ɟɝɨ ɤɚɬɭɲɤɢ ɧɢɠɟ 0,3 ɨɬ ɧɨɦɢ-

ɧɚɥɶɧɨɝɨ ɩɪɢ ɩɟɪɟɦɟɧɧɨɦ ɬɨɤɟ ɢ ɧɢɠɟ 0,2 ɨɬ ɧɨɦɢɧɚɥɶɧɨɝɨ ɩɪɢ ɩɨɫɬɨ-
ɹɧɧɨɦ ɬɨɤɟ. 

Авɬɨɦаɬɢɱеɫɤɢе выɤɥɸɱаɬеɥɢ ɫерɢɢ А3700. ɋɨɤɪɚɳɟɧɧɨɟ ɭɫɥɨɜɢɟ 
ɨɛɨɡɧɚчɟɧɢɟ А37ХХХ. Ɋɚɫɲɢɮɪɨɜɤɚ (ɪɢɫ. 5.5) ɜ ɩɨɪɹɞɤɟ ɧɚɩɢɫɚɧɢɹ: А – 

ɚɜɬɨɦɚɬɢчɟɫɤɢɣ ɜɵɤɥɸчɚɬɟɥɶ; 37 – ɧɨɦɟɪ ɪɚɡɪɚɛɨɬɤɢ; Х – ɦɨɞɢɮɢɤɚɰɢɹ 
ɢ ɜɟɥɢчɢɧɚ ɜɵɤɥɸчɚɬɟɥɹ: 1 – ɩɟɪɜɚɹ, 2 – ɜɬɨɪɚɹ, 3 – ɬɪɟɬɶɹ, 4 – чɟɬɜɟɪɬɚɹ, 
9 – ɦɨɞɢɮɢɰɢɪɨɜɚɧɧɵɟ 3 ɢ 4 ɜɟɥɢчɢɧɵ; Х – ɢɫɩɨɥɧɟɧɢɟ ɩɨ ɜɢɞɭ ɡɚɳɢɬɵ 

ɢ чɢɫɥɭ ɩɨɥɸɫɨɜ: 1 ɢɥɢ 2 – ɫ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɵɦɢ ɪɚɫɰɟɩɢɬɟɥɹɦɢ; 3 ɢɥɢ 4 

– ɫ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɵɦɢ ɢ ɩɨɥɭɩɪɨɜɨɞɧɢɤɨɜɵɦɢ ɪɚɫɰɟɩɢɬɟɥɹɦɢ (ɞɥɹ ɫɟ-
ɥɟɤɬɢɜɧɵɯ ɜɵɤɥɸчɚɬɟɥɟɣ – ɬɨɥɶɤɨ ɫ ɩɨɥɭɩɪɨɜɨɞɧɢɤɨɜɵɦɢ); 5 ɢɥɢ 6 – ɫ 
ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɵɦɢ ɢ ɬɟɩɥɨɜɵɦɢ ɪɚɫɰɟɩɢɬɟɥɹɦɢ; 7 ɢɥɢ 8 – ɛɟɡ ɦɚɤɫɢ-

ɦɚɥɶɧɵɯ ɪɚɫɰɟɩɢɬɟɥɟɣ (ɧɟчɟɬɧɵɟ ɰɢɮɪɵ – ɞɜɭɯɩɨɥɸɫɧɵɟ ɜɵɤɥɸчɚɬɟɥɢ, 

чɟɬɧɵɟ – ɬɪɟɯɩɨɥɸɫɧɵɟ); Х – ɤɥɢɦɚɬɢчɟɫɤɨɟ ɢɫɩɨɥɧɟɧɢɟ ɢ ɤɚɬɟɝɨɪɢɹ 
ɪɚɡɦɟɳɟɧɢɹ; Ȼ – ɬɨɤɨɨɝɪɚɧɢчɢɜɚɸɳɢɟ ɢɥɢ ɜɵɩɨɥɧɟɧɧɵɟ ɧɚ ɢɯ ɛɚɡɟ; Ɏ – 

ɧɟɬɨɤɨɨɝɪɚɧɢчɢɜɚɸɳɢɟ ɧɟɫɟɥɟɤɬɢɜɧɵɟ ɜ ɮɟɧɨɩɥɚɫɬɨɜɨɦ ɤɨɪɩɭɫɟ; ɇ – 

ɧɟɫɟɥɟɤɬɢɜɧɵɟ ɧɟɬɨɤɨɨɝɪɚɧɢчɢɜɚɸɳɢɟ ɦɨɞɟɪɧɢɡɢɪɨɜɚɧɧɵɟ. 
Ⱦɜɭɯɩɨɥɸɫɧɵɟ ɜɵɤɥɸчɚɬɟɥɢ ɩɟɪɟɦɟɧɧɨɝɨ ɬɨɤɚ ɢɦɟɸɬ ɬɚɤɢɟ ɠɟ ɯɚ-

ɪɚɤɬɟɪɢɫɬɢɤɢ, ɤɚɤ ɬɪɟɯɩɨɥɸɫɧɵɟ. 
ȼ ɬɚɛɥɢɰɟ 5.5 ɩɪɢɜɟɞɟɧɵ ɬɟɯɧɢчɟɫɤɢɟ ɞɚɧɧɵɟ ɜɵɤɥɸчɚɬɟɥɟɣ ɫ ɩɨ-

ɥɭɩɪɨɜɨɞɧɢɤɨɜɵɦ ɪɚɫɰɟɩɢɬɟɥɟɦ ɫɟɪɢɢ Ɋɉ. ɇɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɷɬɢɯ ɪɚɫ-
ɰɟɩɢɬɟɥɟɣ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɧɚɢɛɨɥɶɲɟɦɭ ɨɬɤɚɥɢɛɪɨɜɚɧɧɨɦɭ ɩɨ ɲɤɚɥɟ 
ɡɧɚчɟɧɢɸ ɧɨɦɢɧɚɥɶɧɨɝɨ ɪɚɛɨчɟɝɨ ɬɨɤɚ Iɧ. ɪɚɛ. Хɚɪɚɤɬɟɪɢɫɬɢɤɚ ɡɚɳɢɬɵ 

ɨɝɪɚɧɢчɟɧɧɨ ɡɚɜɢɫɢɦɚɹ, ɚ ɞɥɹ ɜɵɤɥɸчɚɬɟɥɟɣ А3790ɋ – ɬɪɟɯɫɬɭɩɟɧчɚɬɚɹ  
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   А37   Х   ХХ 

ɨɛɨɡɧɚчɟɧɢɟ ɫɟɪɢɢ 

ɜɟɥɢчɢɧɚ ɜɵɤɥɸчɚɬɟɥɹ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 
ɧɨɦɢɧɚɥɶɧɨɝɨ ɬɨɤɚ: 
  1 – 160 А 

  2 – 250 А 

  3 – 400 А 

  4 – 630 А 

ɢɫɩɨɥɧɟɧɢɟ ɜɵɤɥɸчɚɬɟɥɹ ɩɨ чɢɫɥɭ ɩɨɥɸɫɨɜ ɢ 

ɭɫɬɚɧɨɜɤɢ ɪɚɫɰɟɩɢɬɟɥɟɣ ɬɨɤɚ 
 

Ɋɢɫ. 5.5. Сɬрɭɤɬɭра ɭɫɥɨвɧɨɝɨ ɨɛɨɡɧаɱеɧɢɹ авɬɨɦаɬɢɱеɫɤɨɝɨ выɤɥɸɱаɬеɥɹ 
ɫерɢɢ А3700 

 

(ɪɢɫ. 5.6). ɉɨɥɭɩɪɨɜɨɞɧɢɤɨɜɨɟ ɪɟɥɟ ɞɨɩɭɫɤɚɟɬ ɩɥɚɜɧɭɸ ɪɟɝɭɥɢɪɨɜɤɭ 
ɧɨɦɢɧɚɥɶɧɨɝɨ ɪɚɛɨчɟɝɨ ɬɨɤɚ ɪɚɫɰɟɩɢɬɟɥɟɹ Iɧ. ɪɚɛ (ɬɨчɤɚ А ɧɚ ɪɢɫ. 5.6 ɫɨ-
ɨɬɜɟɬɫɬɜɭɟɬ ɬɨɤɭ ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɟɪɟɝɪɭɡɤɢ ɩɪɢ ɩɪɢɧɹɬɨɦ ɡɧɚчɟɧɢɢ 

Iɧ. ɪɚɛ); ɬɨɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ ɨɬɫɟчɤɢ Iɫ. ɨ (ɬɨчɤɢ Ȼ, В, Ƚ, Д, Е); ɜɪɟɦɟɧɢ ɫɪɚ-
ɛɚɬɵɜɚɧɢɹ ɡɚɳɢɬɵ ɨɬ ɩɟɪɟɝɪɭɡɤɢ tɫ. ɩ ɩɪɢ ɬɨɤɟ 6⋅Iɧ. ɪɚɛ (ɬɨчɤɢ ɀ, И, К); 

ɜɪɟɦɟɧɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɨɬɫɟчɤɢ tɫ. ɨ (ɬɨчɤɢ Ʌ, М, ɇ) ɞɥɹ ɫɟɥɟɤɬɢɜɧɵɯ ɜɵ-

ɤɥɸчɚɬɟɥɟɣ. ɉɭɧɤɬɢɪɧɵɦɢ ɥɢɧɢɹɦɢ ɨɛɨɡɧɚчɟɧɚ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɧɟɫɟ-
ɥɟɤɬɢɜɧɵɯ ɜɵɤɥɸчɚɬɟɥɟɣ ɜ ɡɨɧɟ ɬɨɤɨɜ КЗ. ȼɵɤɥɸчɚɬɟɥɢ ɦɨɝɭɬ ɩɨɫɬɚɜ-
ɥɹɬɶɫɹ ɛɟɡ ɡɚɳɢɬɵ ɜ ɡɨɧɟ ɩɟɪɟɝɪɭɡɤɢ. 

Ⱦɥɹ ɜɵɤɥɸчɚɬɟɥɟɣ ɩɟɪɟɦɟɧɧɨɝɨ ɬɨɤɚ ɫ ɩɨɥɭɩɪɨɜɨɞɧɢɤɨɜɵɦ ɪɚɫɰɟ-
ɩɢɬɟɥɟɦ ɫɟɪɢɢ Ɋɉ ɞɨɩɭɫɤɚɟɬɫɹ ɭɜɟɥɢчɟɧɢɟ ɜɪɟɦɟɧɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɨɬ-
ɫɟчɤɢ, ɟɫɥɢ ɞɨ ɜɨɡɧɢɤɧɨɜɟɧɢɹ КЗ ɬɨɤ ɜ ɝɥɚɜɧɨɣ ɰɟɩɢ ɛɵɥ ɦɟɧɟɟ 0,7⋅Iɧ. ɪɚɛ. 

Ⱦɥɹ ɧɟɫɟɥɟɤɬɢɜɧɨɝɨ ɬɨɤɨɨɝɪɚɧɢчɢɜɚɸɳɟɝɨ ɜɵɤɥɸчɚɬɟɥɹ ɭɜɟɥɢчɟɧɢɟ 
ɜɪɟɦɟɧɢ ɜɨɡɦɨɠɧɨ ɜ ɡɨɧɟ ɡɧɚчɟɧɢɣ ɬɨɤɨɜ КЗ ɨɬ Iɫ. ɨ ɩɨɥɭɩɪɨɜɨɞɧɢɤɨɜɨɝɨ 
ɪɚɫɰɟɩɢɬɟɥɹ ɞɨ ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɨɝɨ ɪɚɫɰɟɩɢɬɟɥɹ. 
ɉɪɢ ɷɬɨɦ ɜɪɟɦɹ ɨɬɤɥɸчɟɧɢɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɤɪɢɜɵɦɢ 1, 2, 3 (ɪɢɫ. 5.6), ɫɨ-
ɨɬɜɟɬɫɬɜɭɸɳɢɦɢ ɩɪɨɬɟɤɚɧɢɸ ɬɨɤɚ КЗ ɩɨ ɨɞɧɨɦɭ, ɞɜɭɦ ɢɥɢ ɬɪɟɦ ɩɨɥɸ-

ɫɚɦ ɜɵɤɥɸчɚɬɟɥɹ. Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɜɪɟɦɟɧɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɫɟɥɟɤɬɢɜɧɨɝɨ 
ɜɵɤɥɸчɚɬɟɥɹ ɧɭɠɧɨ ɜɪɟɦɹ, ɨɩɪɟɞɟɥɟɧɧɨɟ ɩɨ ɤɪɢɜɵɦ 1, 2, 3, ɫɪɚɜɧɢɬɶ ɫɨ 
ɡɧɚчɟɧɢɟɦ tɫ. ɨ ɩɨ ɲɤɚɥɟ ɢ ɩɪɢɧɹɬɶ ɛɨɥɶɲɟɟ ɢɡ ɧɢɯ. 

ɉɨɥɭɩɪɨɜɨɞɧɢɤɨɜɵɣ ɪɚɫɰɟɩɢɬɟɥɶ Ɋɉ ɧɟ ɪɟɚɝɢɪɭɟɬ ɧɚ ɚɩɟɪɢɨɞɢчɟ-
ɫɤɭɸ ɫɨɫɬɚɜɥɹɸɳɭɸ ɩɭɫɤɨɜɨɝɨ ɬɨɤɚ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɟɣ ɜ ɬɟчɟɧɢɟ ɨɞɧɨ-
ɝɨ ɩɟɪɢɨɞɚ.  Кɨɷɮɮɢɰɢɟɧɬ ɜɨɡɜɪɚɬɚ ɪɟɥɟ ɫɨɫɬɚɜɥɹɟɬ  0,97–0,98.  Ɋɚɡɛɪɨɫ 
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Ɍɚɛɥɢɰɚ 5.5 

Ɍɪɟɯɩɨɥɸɫɧɵɟ ɚɜɬɨɦɚɬɢчɟɫɤɢɟ ɜɵɤɥɸчɚɬɟɥɢ А3700 ɫ ɩɨɥɭɩɪɨɜɨɞɧɢɤɨɜɵɦ ɪɚɫɰɟɩɢɬɟɥɟɦ  

ɧɚ ɧɚɩɪɹɠɟɧɢɟ ɞɨ 660 ȼ 

ɍɫɬɚɜɤɢ ɩɨɥɭɩɪɨɜɨɞɧɢɤɨɜɨɝɨ ɪɚɫɰɟɩɢɬɟɥɹ Ɋɉ 
Ɋɟɝɭɥɢɪɭɟɦɵɟ ɧɚ ɲɤɚɥɚɯ Ɋɉ ɡɧɚчɟɧɢɹ 

Ɍɢɩ 

ɇɨɦɢ-
ɧɚɥɶɧɵɣ 
ɬɨɤ ɜɵ-
ɤɥɸчɚɬɟɥɹ 

Iɧ. ɜ, А 

Ȼɚɡɨɜɵɣ 
ɧɨɦɢɧɚɥɶ-
ɧɵɣ ɬɨɤ 
Iɧ. ɛ, А Iɧ. ɪɚɛ, А 

ɪɚɛɧ.

ɨɫ.

I

I
 t*ɫ. ɨ, ɫ 

tɫ. ɩ, ɫ, 
ɩɪɢ ɬɨɤɟ 

6Iɧ. ɪɚɛ 
ɪɚɛɧ.

ɩɫ.

I

I
 

Ɍɨɤ ɫɪɚɛɚ-
ɬɵɜɚɧɢɹ 
ɷɥɟɤɬɪɨ-
ɦɚɝɧɢɬɧɨ-
ɝɨ ɪɚɫɰɟ-
ɩɢɬɟɥɹ, А 

ɉКɋ** 
ɜ ɰɟɩɢ 
380 ȼ, 
ɤА 

ɈɉКɋ** 
ɜ ɰɟɩɢ 
380 ȼ, 
ɤА 

А3734ɋ 
250 
400 

200 
320 

160; 200; 250;  
250; 320;400 

2; 3; 5; 
7; 10 

0,1; 0,25; 
0,4 

4; 8; 16 1,25 ⎯ 50 ⎯ 

А3744ɋ 
400 
630 

320 
500 

250; 320;400 
400; 500; 630 

⎯ 60 ⎯ 

А3794ɋ 
250 
400 
630 

200 
320 
500 

160; 200; 250;  
250; 320;400 
400; 500; 630 

0,1; 0,25; 
0,4 ⎯ 

5,50

1,111
 

57

125
 

А3714Ȼ 
160 

32 
63 
125 

20; 25; 32; 40 
40; 50; 63; 80 
80; 100; 125; 160 

⎯ 1600 
18 
36 
75 

⎯ ⎯ 
125 

А3724Ȼ 250 200 160; 200; 250 ⎯ 2500 80 150 

А3734Ȼ 
250 
400 

200 
320 

160; 200; 250;  
250; 320;400 

⎯ 4000 100 150 

А3744Ȼ 
400 
630 

320 
500 

250; 320;400 
400; 500; 630 

⎯ 6300 100 150 

А3794Ȼ 
250 
400 
630 

200 
320 
500 

160; 200; 250;  
250; 320;400 
400; 500; 630 

2; 3; 5; 
7; 10 

⎯ 

4; 8; 16 1,25 

4000 
4000 
6300 5,50

1,111
 

68

150
 

* ȼɵɤɥɸчɚɬɟɥɢ А3790ɋ ɩɪɢ ɬɨɤɟ ɛɨɥɟɟ 20 ɤА (ɞɟɣɫɬɜɭɸɳɟɟ ɡɧɚчɟɧɢɟ) ɨɬɤɥɸчɚɸɬɫɹ ɛɟɡ ɜɵɞɟɪɠɤɢ ɜɪɟɦɟɧɢ. 
** ɉКɋ ɢ ɈɉКɋ ɜɵɪɚɠɟɧɵ ɞɥɹ ɜɫɟɯ ɜɵɤɥɸчɚɬɟɥɟɣ (ɤɪɨɦɟ А3790) ɦɝɧɨɜɟɧɧɵɦ ɡɧɚчɟɧɢɟɦ ɭɞɚɪɧɨɝɨ ɬɨɤɚ, ɚ ɞɥɹ А3790 ɭɤɚɡɚɧɵ ɞɪɨɛɶɸ, ɜ чɢɫɥɢɬɟɥɟ ɤɨɬɨ-
ɪɨɣ – ɧɚɢɛɨɥɶɲɚɹ ɜɤɥɸчɚɸɳɚɹ ɫɩɨɫɨɛɧɨɫɬɶ (ɭɞɚɪɧɵɣ ɬɨɤ), ɜ ɡɧɚɦɟɧɚɬɟɥɟ – ɧɚɢɛɨɥɶɲɚɹ ɨɬɤɥɸчɚɸɳɚɹ ɫɩɨɫɨɛɧɨɫɬɶ (ɞɟɣɫɬɜɭɸɳɟɟ ɡɧɚчɟɧɢɟ). 
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Ɋɢɫ. 5.6. Защɢɬɧые ɯараɤɬерɢɫɬɢɤɢ авɬɨɦаɬɢɱеɫɤɢɯ выɤɥɸɱаɬеɥей А3700 

ɩереɦеɧɧɨɝɨ ɬɨɤа ɫ ɩɨɥɭɩрɨвɨɞɧɢɤɨвыɦ раɫцеɩɢɬеɥеɦ.  
Сеɥеɤɬɢвɧые выɤɥɸɱаɬеɥɢ А3794С ɩрɢ ɬɨɤе ɛɨɥее 20 ɤА (ɞейɫɬвɭɸщее ɡɧаɱеɧɢе) 

ɨɬɤɥɸɱаɸɬɫɹ ɛеɡ выɞерɠɤɢ вреɦеɧɢ 
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ɩɨ ɬɨɤɭ ɫɪɚɛɚɬɵɜɚɧɢɹ ɡɚɜɢɫɢɬ ɨɬ ɬɟɦɩɟɪɚɬɭɪɵ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ, ɭɫ-
ɬɚɜɤɢ ɩɨ ɲɤɚɥɟ, ɜɢɞɚ КЗ ɢɥɢ ɩɟɪɟɝɪɭɡɤɢ (ɨɞɧɨ-, ɞɜɭɯ-, ɬɪɟɯɩɨɥɸɫɧɨɟ), 
ɧɨ ɧɟ ɩɪɟɜɵɲɚɟɬ ±30% ɞɥɹ Iɫ. ɨ ɢ ±20% ɞɥɹ Iɫ. ɩ. Ɋɚɡɛɪɨɫ ɩɨ ɜɪɟɦɟɧɢ ɫɪɚ-
ɛɚɬɵɜɚɧɢɹ ɩɪɢ КЗ ɞɥɹ ɫɟɥɟɤɬɢɜɧɵɯ ɜɵɤɥɸчɚɬɟɥɟɣ ɫɨɫɬɚɜɥɹɟɬ ±0,02 ɫ. 
Ⱦɥɢɬɟɥɶɧɨɫɬɶ ɩɪɨɬɟɤɚɧɢɹ ɬɨɤɚ КЗ, ɩɪɢ ɤɨɬɨɪɨɣ ɟɳɟ ɧɟ ɫɪɚɛɚɬɵɜɚɟɬ ɫɟ-
ɥɟɤɬɢɜɧɚɹ ɨɬɫɟчɤɚ, ɫɨɫɬɚɜɥɹɟɬ ɩɪɢ ɭɫɬɚɜɤɚɯ ɩɨ ɲɤɚɥɟ 0,1; 0,25 ɢ 0,4 ɫ 
ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ 0,05; 0,17 ɢ 0,32 ɫ. 

Ɍɟɯɧɢчɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɜɵɤɥɸчɚɬɟɥɟɣ ɬɨɥɶɤɨ ɫ ɷɥɟɤɬɪɨɦɚɝ-
ɧɢɬɧɵɦɢ ɪɚɫɰɟɩɢɬɟɥɹɦɢ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 5.6, ɚ ɫ ɷɥɟɤɬɪɨɦɚɝɧɢɬ-
ɧɵɦɢ ɢ ɬɟɩɥɨɜɵɦɢ ɪɚɫɰɟɩɢɬɟɥɹɦɢ – ɜ ɬɚɛɥɢɰɟ 5.7. 

Ɍɚɛɥɢɰɚ 5.6 

Ɍɪɟɯɩɨɥɸɫɧɵɟ ɚɜɬɨɦɚɬɢчɟɫɤɢɟ ɜɵɤɥɸчɚɬɟɥɢ А3700 ɩɟɪɟɦɟɧɧɨɝɨ ɬɨɤɚ ɫ 
ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɵɦɢ ɪɚɫɰɟɩɢɬɟɥɹɦɢ 

ɉКɋ ɜ ɰɟ-
ɩɢ 380 ȼ 

ɈɉКɋ ɜ 
ɰɟɩɢ 380 ȼ

Ɍɢɩ ɜɵ-

ɤɥɸчɚ-
ɬɟɥɹ 

Iɧ. ɜ, А Iɧ. ɪɚɫɰ, А Iɫ. ɨ, А 

ɍɞɚɪɧɵɣ ɬɨɤ, ɤА 

ȼɵɤɥɸчɚɬɟɥɢ ɧɚ ɧɚɩɪɹɠɟɧɢɟ ɞɨ 660 ȼ 

А3712Ȼ 160 
80 

160 

400 

630; 1000; 1600 

36 

75 
⎯ 

125 

А3722Ȼ 250 250 1600; 2000; 2500 80 150 

А3732Ȼ 400 400 2500; 3200; 4000 100 150 

А3742Ȼ 630 630 4000; 5000; 6300 100 150 

А3792Ȼ 630 630 2500; 3200; 4000; 5000; 6300 111,1 150 

ȼɵɤɥɸчɚɬɟɥɢ ɧɚ ɧɚɩɪɹɠɟɧɢɟ ɞɨ 380 ȼ 

А3712Ɏ 160 
80 

160 

400 

630; 1000; 1600 
25 28 

А3722Ɏ 250 250 1600; 2000; 2500 35 38 

А3732Ɏ 630 
400 

630 

2500; 3200; 4000 

4000; 5000; 6300 
50 53 

Хɚɪɚɤɬɟɪɢɫɬɢɤɚ ɡɚɳɢɬɵ ɚɜɬɨɦɚɬɨɜ ɫ ɤɨɦɛɢɧɢɪɨɜɚɧɧɵɦ ɪɚɫɰɟɩɢɬɟ-
ɥɟɦ – ɨɝɪɚɧɢчɟɧɧɨ ɡɚɜɢɫɢɦɚɹ (ɪɢɫ. 5.7). Эɬɢ ɪɚɫɰɟɩɢɬɟɥɢ ɢɦɟɸɬ ɧɟɪɟɝɭ-
ɥɢɪɭɟɦɵɟ ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ. Ɍɟɩɥɨɜɵɟ ɪɚɫɰɟɩɢɬɟɥɢ ɨɬɤɚɥɢɛɪɨɜɚɧɵ 

ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ 40°ɋ ɢ ɨɞɧɨɜɪɟɦɟɧɧɨɦ ɩɪɨɬɟɤɚɧɢɢ 

ɬɨɤɚ ɩɨ ɜɫɟɦ ɬɪɟɦ ɩɨɥɸɫɚɦ. Ɉɧɢ ɧɟ ɜɵɡɵɜɚɸɬ ɫɪɚɛɚɬɵɜɚɧɢɹ ɜɵɤɥɸчɚ-
ɬɟɥɹ ɩɪɢ ɧɨɦɢɧɚɥɶɧɨɦ ɬɨɤɟ ɪɚɫɰɟɩɢɬɟɥɹ; ɦɨɝɭɬ ɜɵɡɵɜɚɬɶ ɫɪɚɛɚɬɵɜɚɧɢɟ 
ɩɪɢ ɬɨɤɟ 1,05⋅Iɧ. ɪɚɫɰ ɧɟ ɦɟɧɟɟ чɟɦ ɡɚ 2 чɚɫɚ ɩɪɢ ɧɚчɚɥɟ ɨɬɫчɟɬɚ ɨɬ ɯɨɥɨɞɧɨɝɨ 
ɫɨɫɬɨɹɧɢɹ  ɜɵɤɥɸчɚɬɟɥɹ;  ɜɵɡɵɜɚɸɬ  ɫɪɚɛɚɬɵɜɚɧɢɟ  ɩɪɢ  ɬɨɤɟ  1,25⋅Iɧ. ɪɚɫɰ 
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Ɍɚɛɥɢɰɚ 5.7 

Ɍɪɟɯɩɨɥɸɫɧɵɟ ɚɜɬɨɦɚɬɢчɟɫɤɢɟ ɜɵɤɥɸчɚɬɟɥɢ А3700 ɩɟɪɟɦɟɧɧɨɝɨ ɬɨɤɚ ɫ 
ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɵɦɢ ɢ ɬɟɩɥɨɜɵɦɢ ɪɚɫɰɟɩɢɬɟɥɹɦɢ 

ɉКɋ ɜ ɰɟ-
ɩɢ 380 ȼ 

ɈɉКɋ ɜ 
ɰɟɩɢ 380 ȼɌɢɩ ɜɵ-

ɤɥɸчɚɬɟɥɹ Iɧ. ɜ, А 

ɇɨɦɢɧɚɥɶɧɵɣ 

ɬɨɤ ɬɟɩɥɨɜɨɝɨ 
ɪɚɫɰɟɩɢɬɟɥɹ 

Iɧ. ɪɚɫɰ, А 
ɪɚɫɰɧ.

ɩɫ.

I

I
 Iɫ. ɨ, А 

ɍɞɚɪɧɵɣ ɬɨɤ, ɤА 

ȼɵɤɥɸчɚɬɟɥɢ ɧɚ ɧɚɩɪɹɠɟɧɢɟ ɞɨ 660 ȼ 

16 

20 

25 

630 

5,5 

10 

15 
⎯ 

32; 40 

50; 63 

80 

100; 125 

20 

30 

45 

60 

⎯ 

А3716Ȼ 160 

160 

1,15 

630; 1600

75 125 

А3726Ȼ 250 
160 

200; 250 
1,15 2500 

65 

75 
150 

А3736Ȼ 400 

250 

320 

400 

1,15 

2500 

3200 

4000 

65 

100 

100 

150 

А3796ɇ 630 

250 

320 

400 

500 

630 

1,15 

2500 

3200 

4000 

5000 

6300 

65 

70 

70 

70 

70 

150 

ȼɵɤɥɸчɚɬɟɥɢ ɧɚ ɧɚɩɪɹɠɟɧɢɟ ɞɨ 380 ȼ 

16 

20 

25 

630 

5,5 

10 

15 

20 

25 

⎯ 
А3716Ɏ 160 

32; 40 

50; 63; 80 

100; 125; 160 

1,15 

630; 1600

25 28 

А3726Ɏ 250 160; 200; 250 1,15 2500 35 38 

А3736Ɏ 630 

250 

320 

400 

500 

630 

1,15 

2500 

3200 

4000 

5000 

6300 

50 53 
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Ɋɢɫ. 5.7. Сеɦейɫɬвɨ ɡащɢɬɧыɯ ɯараɤɬерɢɫɬɢɤ выɤɥɸɱаɬеɥей А3700 ɫ 
ɤɨɦɛɢɧɢрɨваɧɧыɦɢ (ɬерɦɨɛɢɦеɬаɥɥɢɱеɫɤɢɦɢ ɢ ɷɥеɤɬрɨɦаɝɧɢɬɧыɦɢ) 
раɫцеɩɢɬеɥɹɦɢ в ɢɫɩɨɥɧеɧɢɹɯ ɬɨɤɨɨɝраɧɢɱɢваɸщеɦ – А3700Ȼ ɢ  

ɧеɬɨɤɨɨɝраɧɢɱɢваɸщеɦ – А3700Ɏ 
Приɦечаɧия: 1. ɇа ɤрɢвыɯ ɭɤаɡаɧы ɧɨɦɢɧаɥɶɧые ɬɨɤɢ раɫцеɩɢɬеɥей ɢ ɭɫɬавɤɢ 

ɬɨɤа ɫраɛаɬываɧɢɹ ɢɯ ɷɥеɤɬрɨɦаɝɧɢɬɧыɯ ɷɥеɦеɧɬɨв. 
2. Ɋаɫцеɩɢɬеɥɢ ɫ ɧɨɦɢɧаɥɶɧыɦɢ ɬɨɤаɦɢ 32–160 А вɤɥɸɱɢɬеɥɶɧɨ ɞɥɹ выɤɥɸɱаɬе-

ɥей 1-й веɥɢɱɢɧы ɩɨ ɡаɤаɡɭ ɩɨɫɬавɥɹɸɬ ɫ ɭɫɬавɤаɦɢ ɬɨɤа ɦɝɧɨвеɧɧɨɝɨ ɫраɛаɬыва-
ɧɢɹ 630 ɢɥɢ 1600 А. 

3. Крɢвые ɩрɢɝɨɞɧы ɤаɤ ɞɥɹ ɬреɯɩɨɥɸɫɧыɯ, ɬаɤ ɢ ɞɥɹ ɨɞɧɨɩɨɥɸɫɧыɯ выɤɥɸɱаɬе-
ɥей ɩереɦеɧɧɨɝɨ ɢ ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɨв ɩрɢ ɬеɦɩераɬɭре ɨɤрɭɠаɸщей ɫреɞы 40°С ɢ 
ɩрɨɯɨɠɞеɧɢɢ ɬɨɤа ɩɨ вɫеɦ ɮаɡаɦ (ɩɨɥɸɫаɦ) выɤɥɸɱаɬеɥɹ. 
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ɦɟɧɟɟ чɟɦ ɡɚ 2 чɚɫɚ ɩɪɢ ɨɬɫчɟɬɟ ɨɬ ɧɚɝɪɟɬɨɝɨ ɫɨɫɬɨɹɧɢɹ. Ɋɚɡɛɪɨɫ ɩɨ ɬɨɤɭ 
ɫɪɚɛɚɬɵɜɚɧɢɹ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɵɯ ɪɚɫɰɟɩɢɬɟɥɟɣ ɫɨɫɬɚɜɥɹɟɬ ɞɥɹ ɧɨɜɵɯ 
ɜɵɤɥɸчɚɬɟɥɟɣ ±15%, ɚ ɞɥɹ ɛɵɜɲɢɯ ɜ ɷɤɫɩɥɭɚɬɚɰɢɢ ±30%. 

ɋɨɛɫɬɜɟɧɧɨɟ ɜɪɟɦɹ ɨɬɤɥɸчɟɧɢɹ ɜɵɤɥɸчɚɬɟɥɹ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɵɦ 

ɪɚɫɰɟɩɢɬɟɥɟɦ ɡɚɜɢɫɢɬ ɨɬ ɡɧɚчɟɧɢɹ ɬɨɤɚ КЗ ɢ ɜɟɥɢчɢɧɵ ɜɵɤɥɸчɚɬɟɥɹ. 
ɉɪɢ ɬɨɤɚɯ, ɛɥɢɡɤɢɯ ɤ ɩɪɟɞɟɥɶɧɵɦ, ɨɧɨ ɦɟɧɟɟ 10 ɦɫ. ɉɨɥɧɨɟ ɜɪɟɦɹ ɨɬ-
ɤɥɸчɟɧɢɹ ɬɨɤɨɨɝɪɚɧɢчɢɜɚɸɳɢɯ ɜɵɤɥɸчɚɬɟɥɟɣ ɩɪɢ ɨɬɤɥɸчɟɧɢɢ ɩɪɟ-
ɞɟɥɶɧɵɯ ɬɨɤɨɜ ɫɨɫɬɚɜɥɹɟɬ ɨɤɨɥɨ 10 ɦɫ, ɜ ɧɚчɚɥɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɬɨɤɨɨ-
ɝɪɚɧɢчɟɧɢɹ – ɨɤɨɥɨ 15 ɦɫ. Ⱦɥɹ ɧɟɬɨɤɨɨɝɪɚɧɢчɢɜɚɸɳɢɯ ɜɵɤɥɸчɚɬɟɥɟɣ 

ɩɪɢ ɬɨɤɟ, ɛɥɢчɤɨɦ Iɫ. ɨ, ɩɨɥɧɨɟ ɜɪɟɦɹ ɨɬɤɥɸчɟɧɢɹ ɧɟ ɩɪɟɜɵɲɚɟɬ 40 ɦɫ, 
ɩɪɢ ɭɜɟɥɢчɟɧɢɢ ɬɨɤɚ ɨɧɨ ɭɦɟɧɶɲɚɟɬɫɹ. 

Хɚɪɚɤɬɟɪɢɫɬɢɤɢ ɬɨɤɨɨɝɪɚɧɢчɟɧɢɹ ɚɜɬɨɦɚɬɢчɟɫɤɢɯ ɜɵɤɥɸчɚɬɟɥɟɣ 

А3700Ȼ ɞɚɧɵ ɜ ɬɚɛɥɢɰɟ 5.8, ɚ ɧɟɚɜɬɨɦɚɬɢчɟɫɤɢɯ ɜɵɤɥɸчɚɬɟɥɟɣ – ɜ ɬɚɛ-

ɥɢɰɟ 5.9. 

Ɍɚɛɥɢɰɚ 5.8 

Ɉɪɢɟɧɬɢɪɨɜɨчɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɬɨɤɨɨɝɪɚɧɢчɟɧɢɹ ɚɜɬɨɦɚɬɢчɟɫɤɢɯ 
ɜɵɤɥɸчɚɬɟɥɟɣ А3700Ȼ ɜ ɰɟɩɢ 380 ȼ 

Ɉɝɪɚɧɢчɟɧɧɵɣ ɬɨɤ КЗ (ɚɦɩɥɢɬɭɞɚ), ɤА, ɩɪɢ ɨɠɢɞɚɟɦɨɦ  

ɬɨɤɟ КЗ (ɚɦɩɥɢɬɭɞɚ), ɤА, ɪɚɜɧɨɦ 
Ɍɢɩ ɜɵ-

ɤɥɸчɚ-
ɬɟɥɹ 10 20 30 40 50 60 70 80 90 100 110 

А3730Ȼ 

А3740Ȼ 

А3790Ȼ 

10 20 27 32 36 40 44 48 52 55 60 

А3720Ȼ 10 15 22 27 30 31 32 ⎯ ⎯ ⎯ ⎯ 

А3710Ȼ 8 12 17 20 23 25 26 ⎯ ⎯ ⎯ ⎯ 

Ɍɚɛɥɢɰɚ 5.9 

Ɍɪɟɯɩɨɥɸɫɧɵɟ ɧɟɚɜɬɨɦɚɬɢчɟɫɤɢɟ ɜɵɤɥɸчɚɬɟɥɢ А3700 ɩɟɪɟɦɟɧɧɨɝɨ ɬɨ-
ɤɚ (ɛɟɡ ɦɚɤɫɢɦɚɥɶɧɵɯ ɪɚɫɰɟɩɢɬɟɥɟɣ) 

Ɍɢɩ  Iɧ. ɜ, А 
Ɍɟɪɦɢчɟɫɤɚɹ 
ɫɬɨɣɤɨɫɬɶ, ɤА2⋅ɫ Эɥɟɤɬɪɨɞɢɧɚɦɢчɟɫɤɚɹ 

ɫɬɨɣɤɨɫɬɶ (ɚɦɩɥɢɬɭɞɚ)*, ɤА
А3718Ȼ; А3718Ɏ 160 6 2,5 

А3728Ȼ; А3728Ɏ 250 15 3 

А3738ɋ 400 250 50 

А3748ɋ 630 360 60 

А3798ɋ 630 130 40 

* Ⱦɥɹ ɜɫɟɯ ɜɵɤɥɸчɚɬɟɥɟɣ, ɤɪɨɦɟ А3798ɋ, ɭɤɚɡɚɧɧɨ ɡɧɚчɟɧɢɟ ɬɨɤɚ ɷɥɟɤɬɪɨɞɢɧɚɦɢчɟ-
ɫɤɨɝɨ ɨɬɛɪɨɫɚ (ɞɪɟɛɟɡɝɚ) ɤɨɧɬɚɤɬɨɜ, ɩɪɢ ɩɪɟɜɵɲɟɧɢɢ ɤɨɬɨɪɨɝɨ ɦɨɠɟɬ ɜɨɡɧɢɤɧɭɬɶ ɢɯ 
ɩɪɢɜɚɪɢɜɚɧɢɟ (ɦɟɯɚɧɢɡɦ ɜɵɤɥɸчɚɬɟɥɹ ɨɫɬɚɟɬɫɹ ɜɤɥɸчɟɧɧɵɦ). Ⱦɥɹ А3798ɋ ɭɤɚɡɚɧɨ 
ɡɧɚчɟɧɢɟ ɬɨɤɚ ɷɥɟɤɬɪɨɞɢɧɚɦɢчɟɫɤɨɝɨ ɪɚɫɰɟɩɢɬɟɥɹ (ɜɵɤɥɸчɚɬɟɥɶ ɨɬɤɥɸчɚɟɬɫɹ). 

 309



6. МОДУЛɖɇЫЕ АВɌОМАɌИЧЕСɄИЕ ВЫɄЛЮЧАɌЕЛИ ВМ 

 

ɉɪɟɞɧɚɡɧɚчɟɧɵ ɞɥɹ ɡɚɳɢɬɵ ɷɥɟɤɬɪɢчɟɫɤɢɯ ɰɟɩɟɣ ɢ ɩɨɬɪɟɛɢɬɟɥɟɣ 

ɷɥɟɤɬɪɢчɟɫɤɨɣ ɷɧɟɪɝɢɢ ɨɬ ɬɨɤɨɜ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ ɢ ɬɨɤɨɜ ɩɟɪɟɝɪɭɡ-
ɤɢ, ɩɪɨɜɟɞɟɧɢɹ ɬɨɤɚ ɜ ɧɨɪɦɚɥɶɧɨɦ ɪɟɠɢɦɟ, ɚ ɬɚɤɠɟ ɞɥɹ ɧɟчɚɫɬɧɵɯ (ɞɨ 
30 ɪɚɡ ɜ ɫɭɬɤɢ) ɨɩɟɪɚɬɢɜɧɵɯ ɜɤɥɸчɟɧɢɣ ɢ ɨɬɤɥɸчɟɧɢɣ ɷɥɟɤɬɪɢчɟɫɤɢɯ 
ɰɟɩɟɣ ɢ ɪɚɫɫчɢɬɚɧɵ ɞɥɹ ɷɤɫɩɥɭɚɬɚɰɢɢ ɜ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɤɚ ɛɵɬɨɜɨɝɨ ɢ 

ɩɪɨɦɵɲɥɟɧɧɨɝɨ ɧɚɡɧɚчɟɧɢɹ ɫ ɧɚɩɪɹɠɟɧɢɟɦ ɞɨ 400 ȼ ɩɟɪɟɦɟɧɧɨɝɨ ɬɨɤɚ 
чɚɫɬɨɬɵ 50 Ƚɰ. 

ȼɵɤɥɸчɚɬɟɥɢ ɜɵɩɭɫɤɚɸɬɫɹ ɜ ɦɨɞɭɥɶɧɨɦ ɢɫɩɨɥɧɟɧɢɢ ɫ ɲɢɪɢɧɨɣ 

ɦɨɞɭɥɹ 18 ɦɦ ɢ ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɧɚ ɫɬɚɧɞɚɪɬɧɭɸ 35 ɦɦ DIN–ɪɟɣɤɭ ɜ 
ɤɨɦɩɥɟɤɬɧɨ-ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɵɯ ɭɫɬɪɨɣɫɬɜɚɯ. 

Оɫɨɛеɧɧɨɫɬɢ: • ɉɨɞɜɢɠɧɵɣ ɤɨɧɬɚɤɬ ɢɡɝɨɬɨɜɥɟɧ ɢɡ ɫɩɟɰɢɚɥɶɧɨɝɨ ɬɭɝɨɩɥɚɜɤɨɝɨ 
ɫɩɥɚɜɚ ɢ ɩɨɤɪɵɬ ɫɟɪɟɛɪɨɦ. ɇɚ ɧɟɩɨɞɜɢɠɧɨɦ ɤɨɧɬɚɤɬɟ ɭɫɬɚɧɨɜɥɟɧɚ ɧɚ-
ɤɥɚɞɤɚ ɢɡ ɫɩɟɰɢɚɥɶɧɨ ɩɨɞɨɛɪɚɧɧɨɣ ɫɟɪɟɛɪɨɫɨɞɟɪɠɚɳɟɣ ɦɟɬɚɥɥɨɤɟɪɚ-
ɦɢчɟɫɤɨɣ ɤɨɦɩɨɡɢɰɢɢ, чɬɨ ɩɨɡɜɨɥɹɟɬ ɨɛɟɫɩɟчɢɬɶ ɤɨɧɬɚɤɬɧɨɣ ɩɚɪɟ ɧɚ-
ɞɟɠɧɨɫɬɶ ɤɨɧɬɚɤɬɢɪɨɜɚɧɢɹ ɢ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɞɭɝɨɝɚɲɟɧɢɹ. • Ɍɟɩɥɨɜɨɣ ɪɚɫɰɟɩɢɬɟɥɶ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɛɢɦɟɬɚɥɥɢчɟɫɤɭɸ 

ɩɥɚɫɬɢɧɭ, ɢɡɝɨɬɨɜɥɟɧɧɭɸ ɢɡ ɜɵɫɨɤɨɤɚчɟɫɬɜɟɧɧɨɝɨ ɦɚɬɟɪɢɚɥɚ ɢ ɩɪɨ-
ɲɟɞɲɭɸ ɩɨɥɧɵɣ ɬɟɯɧɨɥɨɝɢчɟɫɤɢɣ ɰɢɤɥ ɬɟɪɦɨɨɛɪɚɛɨɬɤɢ. Иɫɩɨɥɶɡɭɸɬɫɹ 
ɦɚɬɟɪɢɚɥɵ, ɝɚɪɚɧɬɢɪɭɸɳɢɟ ɜɵɫɨɤɭɸ ɫɬɚɛɢɥɶɧɨɫɬɶ ɡɚɳɢɬɧɵɯ ɯɚɪɚɤɬɟ-
ɪɢɫɬɢɤ. • Шɢɪɨɤɢɣ ɜɵɛɨɪ ɢɫɩɨɥɧɟɧɢɣ ɩɨ ɧɨɦɢɧɚɥɶɧɵɦ ɬɨɤɚɦ ɢ ɬɢɩɚɦ ɡɚ-
ɳɢɬɧɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ: ȼ, ɋ, D – ɞɥɹ ɚɜɬɨɦɚɬɨɜ ȼɆ63; ȼ, ɋ, G, L – ɞɥɹ 
ȼɆ40; ɛɟɡ ɦɚɤɫɢɦɚɥɶɧɵɯ ɪɚɫɰɟɩɢɬɟɥɟɣ ɬɨɤɚ – ȼɆ40Ɋ. 

Ɍиɩ В – ɩɪɢɦɟɧɹɟɬɫɹ ɞɥɹ ɡɚɳɢɬɵ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɵɯ ɢ ɝɪɭɩɩɨɜɵɯ 
ɰɟɩɟɣ ɚɞɦɢɧɢɫɬɪɚɬɢɜɧɵɯ ɢ ɠɢɥɵɯ ɡɞɚɧɢɣ ɬɨɥɶɤɨ ɩɪɢ ɚɤɬɢɜɧɵɯ ɧɚɝɪɭɡ-
ɤɚɯ, ɬɚɤɢɯ ɤɚɤ ɷɥɟɤɬɪɨɧɚɝɪɟɜɚɬɟɥɢ, ɤɢɩɹɬɢɥɶɧɢɤɢ, ɷɥɟɤɬɪɨɩɥɢɬɵ. 

Ɍиɩ С – ɩɪɢɦɟɧɹɟɬɫɹ ɞɥɹ ɡɚɳɢɬɵ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɵɯ ɢ ɝɪɭɩɩɨɜɵɯ 
ɰɟɩɟɣ ɚɞɦɢɧɢɫɬɪɚɬɢɜɧɵɯ ɢ ɠɢɥɵɯ ɡɞɚɧɢɣ ɫ ɧɚɝɪɭɡɤɚɦɢ, ɬɚɤɢɦɢ ɤɚɤ ɨɫ-
ɜɟɳɟɧɢɟ, ɪɨɡɟɬɤɢ. 

Ɍиɩ D – ɩɪɢɦɟɧɹɟɬɫɹ ɞɥɹ ɧɚɝɪɭɡɨɤ ɫ ɛɨɥɶɲɢɦɢ ɩɭɫɤɨɜɵɦɢ ɬɨɤɚɦɢ, 

ɧɚɩɪɢɦɟɪ, ɞɥɹ ɡɚɳɢɬɵ, ɩɭɫɤɚ ɢ ɨɬɤɥɸчɟɧɢɹ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɟɣ, ɬɪɚɧɫ-
ɮɨɪɦɚɬɨɪɨɜ. 

Ɍиɩ L – ɩɪɢɦɟɧɹɟɬɫɹ ɞɥɹ ɡɚɳɢɬɵ ɢɡɦɟɪɢɬɟɥɶɧɵɯ ɰɟɩɟɣ, ɰɟɩɟɣ 

ɭɩɪɚɜɥɟɧɢɹ ɢ ɞɪɭɝɢɯ ɫɟɬɟɣ ɫ ɜɵɫɨɤɢɦ ɫɨɩɪɨɬɢɜɥɟɧɢɟɦ. 

Ɍиɩ G – ɩɪɢɦɟɧɹɟɬɫɹ ɞɥɹ ɡɚɳɢɬɵ ɩɪɨɦɵɲɥɟɧɧɵɯ ɷɥɟɤɬɪɢчɟɫɤɢɯ 
ɰɟɩɟɣ, ɥɚɦɩ, ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ. • Шɢɪɨɤɢɣ ɞɢɚɩɚɡɨɧ ɪɚɛɨчɢɯ ɬɟɦɩɟɪɚɬɭɪ: ɨɬ ɦɢɧɭɫ 60°ɋ ɞɨ ɩɥɸɫ 40°ɋ. 
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• Ȼɟɡɨɩɚɫɧɵɟ ɡɚɠɢɦɵ ɨɛɟɫɩɟчɢɜɚɸɬ: ɛɵɫɬɪɨɟ ɩɨɞɤɥɸчɟɧɢɟ, ɜɨɡ-
ɦɨɠɧɨɫɬɶ ɨɞɧɨɜɪɟɦɟɧɧɨɝɨ ɩɨɞɤɥɸчɟɧɢɹ ɲɢɧɵ ɢ ɝɢɛɤɨɝɨ ɩɪɨɜɨɞɧɢɤɚ, 
ɫɬɟɩɟɧɶ ɡɚɳɢɬɵ IP20. 

Сɬрɭɤɬɭра ɭɫɥɨвɧɨɝɨ ɨɛɨɡɧаɱеɧɢɹ выɤɥɸɱаɬеɥей ɬɢɩа ВМ ɩɪɢɜɟ-
ɞɟɧɚ ɧɚ ɪɢɫ. 6.1. 

ȼɆ ХХ ⎯ Х        Х           Х ХХ       ⎯ ХХ +  ХХ       ⎯ ɍХɅ3

Ɍɢɩ           Чɢɫɥɨ    Х – ɩɪɢ   Ɍɢɩ       ɇɨɦɢɧɚ- Кɨɧɫɬɪɭɤ-  ɍɫɥɨɜɧɨɟ    Кɥɢɦɚɬɢ-

ɜɵɤɥɸчɚ-     ɩɨɥɸɫɨɜ: ɧɚɥɢчɢɢ  ɡɚɳɢɬ-   ɥɶɧɵɣ    ɬɢɜɧɨɟ ɢɫ-  ɨɛɨɡɧɚчɟ-    чɟɫɤɨɟ ɢɫ-
ɬɟɥɹ: 40,63   1, 2, 3,4    ɡɚɳɢɬɵ   ɧɨɣ ɯɚ-  ɬɨɤ         ɩɨɥɧɟɧɢɟ    ɧɢɟ ɤɨɥɢ-   ɩɨɥɧɟɧɢɟ 
      ɜɨ ɜɫɟɯ    ɪɚɤɬɟ-   ɇ1, ɇ2, ɇ5  чɟɫɬɜɚ ɩɟ- 
      ɩɨɥɸɫɚɯ; ɪɢɫɬɢ-   (ɩɪɢ ɧɚɥɢ-  ɪɟɤɥɸчɚɸ- 

      N – ɩɪɢ   ɤɢ:   чɢɢ ɧɟɡɚ-    ɸɳɢɯ ɤɨɧ- 

      ɧɚɥɢчɢɢ  ȼ, ɋ,   ɜɢɫɢɦɨɝɨ    ɬɚɤɬɨɜ ɦɨ- 
      ɧɟɡɚɳɢ-  D, L, G   ɪɚɫɰɟɩɢɬɟ- ɞɭɥɹ ɫɜɨ- 
      ɳɟɧɧɨɝɨ    ɥɹ)          ɛɨɞɧɵɯ ɢ  

      ɩɨɥɸɫɚ             ɫɢɝɧɚɥɶɧɵɯ 
                 ɤɨɧɬɚɤɬɨɜ: 
                 2ɉ 

 

Ɋɢɫ. 6.1. Уɫɥɨвɧɨе ɨɛɨɡɧаɱеɧɢе выɤɥɸɱаɬеɥей ɬɢɩа ВМ 

ɉɪимеɪ ɡɚɩɢɫɢ ɨɛɨɡɧɚчɟɧɢɹ чɟɬɵɪɟɯɩɨɥɸɫɧɨɝɨ ɚɜɬɨɦɚɬɢчɟɫɤɨɝɨ 
ɜɵɤɥɸчɚɬɟɥɹ ȼɆ63 ɫ ɡɚɳɢɬɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɨɣ ɬɢɩɚ ɋ, ɬɪɟɦɹ ɡɚɳɢ-

ɳɟɧɧɵɦɢ ɩɨɥɸɫɚɦɢ ɧɚ ɧɨɦɢɧɚɥɶɧɵɣ ɬɨɤ 40 А: ɜɵɤɥɸчɚɬɟɥɶ ВМ63–

4NC40–УXЛ3. 

Авɬɨɦаɬɢɱеɫɤɢе выɤɥɸɱаɬеɥɢ ВМ40. Ɉɫɧɨɜɧɵɟ ɬɟɯɧɢчɟɫɤɢɟ ɞɚɧ-

ɧɵɟ ɜɵɤɥɸчɚɬɟɥɟɣ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 6.1, ɚ ɢɯ ɡɚɳɢɬɧɵɟ ɯɚɪɚɤɬɟɪɢ-

ɫɬɢɤɢ – ɧɚ ɪɢɫ. 6.2. 

ȼ ɜɵɤɥɸчɚɬɟɥɹɯ ɫ ɡɚɳɢɬɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɨɣ ȼ: • ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɵɣ ɪɚɫɰɟɩɢɬɟɥɶ ɫɪɚɛɚɬɵɜɚɟɬ ɜ ɞɢɚɩɚɡɨɧɟ (3–5)⋅Iɧɨɦ; • ɬɟɩɥɨɜɨɣ ɪɚɫɰɟɩɢɬɟɥɶ ɧɟ ɫɪɚɛɚɬɵɜɚɟɬ ɜ ɬɟчɟɧɢɟ чɚɫɚ ɩɪɢ ɬɨɤɟ 
1,13⋅Iɧɨɦ ɢ ɫɪɚɛɚɬɵɜɚɟɬ ɜ ɬɟчɟɧɢɟ чɚɫɚ ɩɪɢ ɬɨɤɟ 1,45⋅Iɧɨɦ. 

ȼ ɜɵɤɥɸчɚɬɟɥɹɯ ɫ ɡɚɳɢɬɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɨɣ ɋ: • ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɵɣ ɪɚɫɰɟɩɢɬɟɥɶ ɫɪɚɛɚɬɵɜɚɟɬ ɜ ɞɢɚɩɚɡɨɧɟ  
(5–10)⋅Iɧɨɦ; • ɬɟɩɥɨɜɨɣ ɪɚɫɰɟɩɢɬɟɥɶ ɧɟ ɫɪɚɛɚɬɵɜɚɟɬ ɜ ɬɟчɟɧɢɟ чɚɫɚ ɩɪɢ ɬɨɤɟ 
1,13⋅Iɧɨɦ ɢ ɫɪɚɛɚɬɵɜɚɟɬ ɜ ɬɟчɟɧɢɟ чɚɫɚ ɩɪɢ ɬɨɤɟ 1,45⋅Iɧɨɦ. 

ȼ ɜɵɤɥɸчɚɬɟɥɹɯ ɫ ɡɚɳɢɬɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɨɣ L: • ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɵɣ ɪɚɫɰɟɩɢɬɟɥɶ ɫɪɚɛɚɬɵɜɚɟɬ ɜ ɞɢɚɩɚɡɨɧɟ  
(3,2–4,8)⋅Iɧɨɦ; 
 



ɇɚɢɦɟɧɨɜɚɧɢɟ ɩɚɪɚɦɟɬɪɚ ȼɆ40 ȼɆ40Ɋ 

Ɍɢɩ ɡɚɳɢɬɧɨɣ ɯɚɪɚɤɬɟɪɢ-

ɫɬɢɤɢ 
ȼ, ɋ L, G ⎯ 

Чɢɫɥɨ ɩɨɥɸɫɨɜ 1 2 3 4 1 2 3 1 2 3 

ɇɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟ-
ɧɢɟ, ȼ, ɜ ɰɟɩɢ ɩɟɪɟɦɟɧɧɨ-
ɝɨ ɬɨɤɚ чɚɫɬɨɬɵ 50 Ƚɰ 

400
230 230 400 230 400 230 400 

ɇɨɦɢɧɚɥɶɧɵɟ ɬɨɤɢ, А 2, 3, 4, 5, 6, 8, 13, 16, 20, 25, 32, 40 
2, 3, 4, 5, 6, 8, 10, 13, 16, 20, 

25, 32, 40, 50, 63 
40, 63 

ɇɨɦɢɧɚɥɶɧɚɹ ɩɪɟɞɟɥɶɧɚɹ 
ɧɚɢɛɨɥɶɲɚɹ ɨɬɤɥɸчɚɸ-

ɳɚɹ ɫɩɨɫɨɛɧɨɫɬɶ, ICU, А 

4500 (Iɧɨɦ ≤ 32 А) 

3000 (Iɧɨɦ > 32 А) 

6000 (Iɧɨɦ ≤ 32 А) 

4000 (Iɧɨɦ > 32 А) 
⎯ 

ɇɨɦɢɧɚɥɶɧɚɹ ɪɚɛɨчɚɹ 
ɧɚɢɛɨɥɶɲɚɹ ɨɬɤɥɸчɚɸ-

ɳɚɹ ɫɩɨɫɨɛɧɨɫɬɶ, ICS, А 

100% ICU 75% ICU ⎯ 

ɇɨɦɢɧɚɥɶɧɵɣ ɤɪɚɬɤɨɜɪɟ-
ɦɟɧɧɨ ɜɵɞɟɪɠɢɜɚɟɦɵɣ 
(ɫɤɜɨɡɧɨɣ) ɬɨɤ ɩɪɢ ɞɥɢɬɟɥɶ-
ɧɨɫɬɢ ɩɪɨɯɨɠɞɟɧɢɹ 1 ɫ, А 

⎯ ⎯ 1500 

ɇɨɦɢɧɚɥɶɧɚɹ ɜɤɥɸчɚɸ-

ɳɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɜ ɭɫɥɨ-
ɜɢɹɯ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚ-
ɧɢɹ ɩɪɢ ɤɨɷɮɮɢɰɢɟɧɬɟ 
ɦɨɳɧɨɫɬɢ 0,90±0,05, А 

⎯ ⎯ 800 

Ⱦɨɩɨɥɧɢɬɟɥɶɧɵɟ ɭɫɬɪɨɣɫɬɜɚ: − ɧɟɡɚɜɢɫɢɦɵɣ ɪɚɫɰɟɩɢɬɟɥɶ, − ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɟ ɤɨɧɬɚɤɬɵ  

 ⎯ ⎯ 
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 ⎯ ⎯ 

 ⎯ ⎯ 

Ɍɚɛɥɢɰɚ 6.1 

Ɍɟɯɧɢчɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɜɵɤɥɸчɚɬɟɥɟɣ ȼɆ40 
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Ɋɢɫ.6.2. Вреɦɹɬɨɤɨвые ɯараɤɬерɢɫɬɢɤɢ авɬɨɦаɬɢɱеɫɤɢɯ выɤɥɸɱаɬеɥей ВМ40: 
а – ɫ ɡащɢɬɧɨй ɯараɤɬерɢɫɬɢɤɨй В ɢ С; ɛ – ɫ ɡащɢɬɧɨй ɯараɤɬерɢɫɬɢɤɨй L ɢ G  
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• ɬɟɩɥɨɜɨɣ ɪɚɫɰɟɩɢɬɟɥɶ ɧɟ ɫɪɚɛɚɬɵɜɚɟɬ ɜ ɬɟчɟɧɢɟ чɚɫɚ ɩɪɢ ɬɨɤɟ 
1,05⋅Iɧɨɦ ɢ ɫɪɚɛɚɬɵɜɚɟɬ ɜ ɬɟчɟɧɢɟ чɚɫɚ ɩɪɢ ɬɨɤɟ 1,3⋅Iɧɨɦ. 

ȼ ɜɵɤɥɸчɚɬɟɥɹɯ ɫ ɡɚɳɢɬɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɨɣ G: • ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɵɣ ɪɚɫɰɟɩɢɬɟɥɶ ɫɪɚɛɚɬɵɜɚɟɬ ɜ ɞɢɚɩɚɡɨɧɟ  
(6,4–9,6)⋅Iɧɨɦ; • ɬɟɩɥɨɜɨɣ ɪɚɫɰɟɩɢɬɟɥɶ ɧɟ ɫɪɚɛɚɬɵɜɚɟɬ ɜ ɬɟчɟɧɢɟ чɚɫɚ ɩɪɢ ɬɨɤɟ 
1,05⋅Iɧɨɦ ɢ ɫɪɚɛɚɬɵɜɚɟɬ ɜ ɬɟчɟɧɢɟ чɚɫɚ ɩɪɢ ɬɨɤɟ 1,3⋅Iɧɨɦ. 

ɇɟɤɨɬɨɪɵɟ ɢɡ ɜɵɤɥɸчɚɬɟɥɟɣ ɨɫɧɚɳɚɸɬɫɹ ɧɟɡɚɜɢɫɢɦɵɦ ɪɚɫɰɟɩɢɬɟ-
ɥɟɦ ɢ ɦɨɞɭɥɟɦ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɯ ɤɨɧɬɚɤɬɨɜ (ɬɚɛɥ. 6.1). 

ɇɟɡɚɜɢɫɢɦɵɣ ɪɚɫɰɟɩɢɬɟɥɶ ɩɪɟɞɧɚɡɧɚчɟɧ ɞɥɹ ɞɢɫɬɚɧɰɢɨɧɧɨɝɨ ɨɬ-
ɤɥɸчɟɧɢɹ ɜɵɤɥɸчɚɬɟɥɹ ɩɪɢ ɩɨɞɚчɟ ɧɚɩɪɹɠɟɧɢɹ ɧɚ ɟɝɨ ɨɛɦɨɬɤɭ. ɉɪɟɞ-

ɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɷɥɟɤɬɪɨɦɚɝɧɢɬ ɫ ɦɧɨɝɨɜɢɬɤɨɜɨɣ ɤɚɬɭɲɤɨɣ ɧɚɩɪɹɠɟɧɢɹ. 
Ɍɟɯɧɢчɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 6.2. 

ɇɟɡɚɜɢɫɢɦɵɣ ɪɚɫɰɟɩɢɬɟɥɶ ɜɫɬɪɚɢɜɚɟɬɫɹ ɜ ɧɟɡɚɳɢɳɟɧɧɵɣ ɩɨɥɸɫ 
ɜɵɤɥɸчɚɬɟɥɹ (ɪɢɫ. 6.3). 

Ɍɚɛɥɢɰɚ 6.2 

Ɍɟɯɧɢчɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɧɟɡɚɜɢɫɢɦɨɝɨ ɪɚɫɰɟɩɢɬɟɥɹ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɩɚɪɚɦɟɬɪɚ Чɢɫɥɟɧɧɨɟ ɡɧɚчɟɧɢɟ
ɇɨɦɢɧɚɥɶɧɨɟ ɪɚɛɨчɟɟ ɧɚɩɪɹɠɟɧɢɟ ɜ ɰɟɩɢ ɩɟ-
ɪɟɦɟɧɧɨɝɨ ɬɨɤɚ чɚɫɬɨɬɵ 50 Ƚɰ, ȼ 

230 

Ɇɢɧɢɦɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɫɪɚɛɚɬɵɜɚɧɢɹ, ȼ:  

− ɢɫɩɨɥɧɟɧɢɟ ɇ1 35 

− ɢɫɩɨɥɧɟɧɢɟ ɇ2 ɢ ɇ5 100 

Ⱦɥɢɧɚ ɜɵɜɨɞɨɜ ɤɚɬɭɲɤɢ ɧɟɡɚɜɢɫɢɦɨɝɨ ɪɚɫɰɟ-
ɩɢɬɟɥɹ, ɦɦ 

 

− ɞɥɹ ɢɫɩɨɥɧɟɧɢɹ ɇ1 ɢ ɇ2 80±10 − ɞɥɹ ɢɫɩɨɥɧɟɧɢɹ ɇ5 190±10 

ȼɪɟɦɹ ɨɬɤɥɸчɟɧɢɹ ɜɵɤɥɸчɚɬɟɥɟɣ ɩɨɞ ɜɨɡɞɟɣ-

ɫɬɜɢɟɦ ɧɟɡɚɜɢɫɢɦɨɝɨ ɪɚɫɰɟɩɢɬɟɥɹ, ɧɟ ɛɨɥɟɟ, ɫ 0,02 

ɇɨɦɢɧɚɥɶɧɵɟ ɬɨɤɢ ɦɚɤɫɢɦɚɥɶɧɵɯ ɪɚɫɰɟɩɢɬɟɥɟɣ ɚɜɬɨɦɚɬɨɜ ɫ ɧɟɡɚ-
ɜɢɫɢɦɵɦ ɪɚɫɰɟɩɢɬɟɥɟɦ: 10, 16, 20, 25, 32, 40 А. 

Ɇɨɞɭɥɶ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɯ ɤɨɧɬɚɤɬɨɜ (ɬɚɛɥ. 6.3) ɫɥɭɠɢɬ ɞɥɹ ɭɤɚɡɚ-
ɧɢɹ ɫɨɫɬɨɹɧɢɹ ɝɥɚɜɧɵɯ ɤɨɧɬɚɤɬɨɜ ɚɜɬɨɦɚɬɢчɟɫɤɨɝɨ ɜɵɤɥɸчɚɬɟɥɹ (ɡɚɦɤ-
ɧɭɬɵ ɢɥɢ ɪɚɡɨɦɤɧɭɬɵ) ɢ ɩɪɟɞɧɚɡɧɚчɟɧ ɞɥɹ ɤɨɦɦɭɬɚɰɢɢ ɜɫɩɨɦɨɝɚɬɟɥɶ-
ɧɵɯ ɰɟɩɟɣ ɭɩɪɚɜɥɟɧɢɹ ɢ ɫɢɝɧɚɥɢɡɚɰɢɢ ɩɪɢ ɢɡɦɟɧɟɧɢɢ ɤɨɦɦɭɬɚɰɢɨɧɧɨɝɨ 
ɫɨɫɬɨɹɧɢɹ ɜɵɤɥɸчɚɬɟɥɹ. Эɥɟɤɬɪɢчɟɫɤɢɟ ɫɯɟɦɵ ɜɵɤɥɸчɚɬɟɥɟɣ ɫ ɦɨɞɭ-
ɥɟɦ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɯ ɤɨɧɬɚɤɬɨɜ ɩɪɢɜɟɞɟɧɵ ɧɚ ɪɢɫ. 6.4. 
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Ɋɢɫ. 6.3.  Эɥеɤɬрɢɱеɫɤаɹ ɫɯеɦа ɞвɭɯɩɨɥɸɫɧɨɝɨ выɤɥɸɱаɬеɥɹ ɫ ɨɞɧɢɦ ɡащɢ-
щеɧɧыɦ ɩɨɥɸɫɨɦ ɢ вɫɬрɨеɧɧыɦ в ɧеɡащɢщеɧɧый ɩɨɥɸɫ ɧеɡавɢɫɢɦыɦ раɫце-

ɩɢɬеɥеɦ ɧаɩрɹɠеɧɢɹ 
Ɍɚɛɥɢɰɚ 6.3 

Ɍɟɯɧɢчɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɦɨɞɭɥɹ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɯ ɤɨɧɬɚɤɬɨɜ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɩɚɪɚɦɟɬɪɚ Чɢɫɥɟɧɧɨɟ ɡɧɚчɟɧɢɟ
ɇɨɦɢɧɚɥɶɧɨɟ ɪɚɛɨчɟɟ ɧɚɩɪɹɠɟɧɢɟ ɜ ɰɟɩɢ ɩɟ-
ɪɟɦɟɧɧɨɝɨ ɬɨɤɚ чɚɫɬɨɬɵ 50 Ƚɰ, ȼ 

230 

ɇɨɦɢɧɚɥɶɧɵɣ ɪɚɛɨчɢɣ ɬɨɤ, А 3 

ɇɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɩɨ ɢɡɨɥɹɰɢɢ, ȼ 300 

ɇɨɦɢɧɚɥɶɧɵɣ ɭɫɥɨɜɧɵɣ ɬɨɤ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵ-

ɤɚɧɢɹ, А 
1000 

ɋɟчɟɧɢɟ ɩɨɞɤɥɸчɚɟɦɵɯ ɩɪɨɜɨɞɧɢɤɨɜ, ɦɦ2
 0,5…1,5 

 

Ɉчɟɪɬɚɧɢɹ ɩɪɨɮɢɥɹ ɦɨɞɭɥɹ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɯ ɤɨɧɬɚɤɬɨɜ ɩɨɜɬɨɪɹɸɬ 
ɨчɟɪɬɚɧɢɹ ɚɜɬɨɦɚɬɚ. Шɢɪɢɧɚ ɦɨɞɭɥɹ – 9 ɦɦ, ɫɬɟɩɟɧɶ ɡɚɳɢɬɵ – IP20. 

Авɬɨɦаɬɢɱеɫɤɢе выɤɥɸɱаɬеɥɢ ВМ63. Иɯ ɬɟɯɧɢчɟɫɤɢɟ ɞɚɧɧɵɟ ɩɪɢ-

ɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 6.4, ɚ ɡɚɳɢɬɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ – ɧɚ ɪɢɫ. 6.5. Ⱦɢɚɩɚɡɨ-
ɧɵ ɫɪɚɛɚɬɵɜɚɧɢɹ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɵɯ ɪɚɫɰɟɩɢɬɟɥɟɣ ɭɤɚɡɚɧɵ ɧɚ ɪɢɫ. 6.5. 

Ɍɟɩɥɨɜɵɟ ɪɚɫɰɟɩɢɬɟɥɢ ɜɫɟɯ ɜɵɤɥɸчɚɬɟɥɟɣ ɧɟ ɫɪɚɛɚɬɵɜɚɸɬ ɜ ɬɟчɟɧɢɟ чɚ-
ɫɚ ɩɪɢ ɬɨɤɟ 1,13⋅Iɧɨɦ ɢ ɫɪɚɛɚɬɵɜɚɸɬ ɜ ɬɟчɟɧɢɟ чɚɫɚ ɩɪɢ ɬɨɤɟ 1,45⋅Iɧɨɦ. 

ɇɟɡɚɜɢɫɢɦɵɦ ɪɚɫɰɟɩɢɬɟɥɟɦ ɨɫɧɚɳɚɸɬɫɹ ɚɜɬɨɦɚɬɵ ɫ ɧɨɦɢɧɚɥɶɧɵɦ 

ɬɨɤɨɦ ɦɚɤɫɢɦɚɥɶɧɵɯ ɪɚɫɰɟɩɢɬɟɥɟɣ 10, 16, 20, 25, 32 ɢ 40 А. Иɯ ɬɟɯɧɢ-

чɟɫɤɢɟ ɞɚɧɧɵɟ ɚɧɚɥɨɝɢчɧɵ ɞɚɧɧɵɦ ɜɵɤɥɸчɚɬɟɥɟɣ ȼɆ40 (ɬɚɛɥ. 6.2). 

Эɥɟɤɬɪɢчɟɫɤɚɹ ɫɯɟɦɚ ɜɵɤɥɸчɚɬɟɥɹ ɫ ɧɟɡɚɜɢɫɢɦɵɦ ɪɚɫɰɟɩɢɬɟɥɟɦ ɩɪɢɜɟ-
ɞɟɧɚ ɧɚ ɪɢɫ. 6.3. 

Ɇɨɞɭɥɶ ɫɜɨɛɨɞɧɵɯ ɢ ɫɢɝɧɚɥɶɧɵɯ ɤɨɧɬɚɤɬɨɜ ɩɪɟɞɧɚɡɧɚчɟɧ ɞɥɹ ɩɪɢ-

ɦɟɧɟɧɢɹ ɜɨ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɯ ɰɟɩɹɯ ɭɩɪɚɜɥɟɧɢɹ ɩɟɪɟɦɟɧɧɨɝɨ ɢ ɩɨɫɬɨɹɧ-

ɧɨɝɨ ɬɨɤɚ (ɬɚɛɥ. 6.5). 
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Ɋɢɫ. 6.4. Эɥеɤɬрɢɱеɫɤɢе ɫɯеɦы ɨɞɧɨ- (а, ɛ), ɞвɭɯ- (в) ɢ ɬреɯɩɨɥɸɫɧыɯ (ɝ) ав-
ɬɨɦаɬɢɱеɫɤɢɯ выɤɥɸɱаɬеɥей ВМ40 ɫ ɦɨɞɭɥеɦ вɫɩɨɦɨɝаɬеɥɶɧыɯ ɤɨɧɬаɤɬɨв 
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Ɍɚɛɥɢɰɚ 6.4 

Ɍɟɯɧɢчɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɚɜɬɨɦɚɬɢчɟɫɤɢɯ ɜɵɤɥɸчɚɬɟɥɟɣ ȼɆ63 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɩɚɪɚɦɟɬɪɚ Зɧɚчɟɧɢɟ ɩɚɪɚɦɟɬɪɚ 
Ɍɢɩ ɡɚɳɢɬɧɨɣ ɯɚɪɚɤɬɟɪɢ-

ɫɬɢɤɢ 
ȼ, ɋ, D 

Чɢɫɥɨ ɩɨɥɸɫɨɜ 1 2 3 4 

ɇɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ, 
ȼ, ɜ ɰɟɩɢ ɩɟɪɟɦɟɧɧɨɝɨ ɬɨ-
ɤɚ чɚɫɬɨɬɵ 50 Ƚɰ 

400
230  230 400 

ɇɨɦɢɧɚɥɶɧɵɟ ɬɨɤɢ, А 1, 2, 3, 4, 5, 6, 8, 10, 13, 16, 20, 25, 32, 40, 50, 63 

ɇɨɦɢɧɚɥɶɧɚɹ ɩɪɟɞɟɥɶɧɚɹ 
ɧɚɢɛɨɥɶɲɚɹ ɨɬɤɥɸчɚɸɳɚɹ 
ɫɩɨɫɨɛɧɨɫɬɶ, ICU, А 

6000 

ɇɨɦɢɧɚɥɶɧɚɹ ɪɚɛɨчɚɹ 
ɧɚɢɛɨɥɶɲɚɹ ɨɬɤɥɸчɚɸɳɚɹ 
ɫɩɨɫɨɛɧɨɫɬɶ, ICS, А 

100% ICU 

Ⱦɨɩɨɥɧɢɬɟɥɶɧɵɟ ɭɫɬɪɨɣɫɬɜɚ: − ɧɟɡɚɜɢɫɢɦɵɣ ɪɚɫɰɟɩɢɬɟɥɶ, − ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɟ ɤɨɧɬɚɤɬɵ  
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Ɋɢɫ. 6.5. Вреɦɹɬɨɤɨвые ɯараɤɬерɢɫɬɢɤɢ авɬɨɦаɬɢɱеɫɤɢɯ выɤɥɸɱаɬеɥей ВМ63 
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ɋɜɨɛɨɞɧɵɟ ɤɨɧɬɚɤɬɵ ɦɨɝɭɬ ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ ɜ ɫɢɫɬɟɦɚɯ ɚɜɬɨɦɚɬɢɤɢ 

ɞɥɹ ɫɢɝɧɚɥɢɡɚɰɢɢ ɨ ɩɨɥɨɠɟɧɢɢ ɝɥɚɜɧɵɯ ɤɨɧɬɚɤɬɨɜ ɚɜɬɨɦɚɬɢчɟɫɤɨɝɨ ɜɵ-

ɤɥɸчɚɬɟɥɹ ɩɪɢ ɜɤɥɸчɟɧɢɢ (ɜɵɤɥɸчɟɧɢɢ) ɜɪɭчɧɭɸ, ɚ ɬɚɤɠɟ ɩɨɫɥɟ ɚɜɬɨ-
ɦɚɬɢчɟɫɤɨɝɨ ɪɚɡɦɵɤɚɧɢɹ, ɜɵɡɜɚɧɧɨɝɨ ɩɟɪɟɝɪɭɡɤɨɣ ɢɥɢ ɤɨɪɨɬɤɢɦ ɡɚɦɵ-

ɤɚɧɢɟɦ. 

ɋɢɝɧɚɥɶɧɵɟ ɤɨɧɬɚɤɬɵ ɦɨɝɭɬ ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ ɜ ɫɢɫɬɟɦɚɯ ɚɜɬɨɦɚɬɢɤɢ 

ɞɥɹ ɫɢɝɧɚɥɢɡɚɰɢɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɚɜɬɨɦɚɬɢчɟɫɤɨɝɨ ɜɵɤɥɸчɚɬɟɥɹ ɬɨɥɶɤɨ 
ɩɨɫɥɟ ɚɜɬɨɦɚɬɢчɟɫɤɨɝɨ ɪɚɡɦɵɤɚɧɢɹ (ɪɢɫ. 6.6). Ɏɭɧɤɰɢɸ ɫɢɝɧɚɥɶɧɨɝɨ 
ɩɟɪɟɤɥɸчɚɸɳɟɝɨ ɤɨɧɬɚɤɬɚ ɦɨɠɧɨ ɢɡɦɟɧɢɬɶ ɩɪɢ ɩɨɦɨɳɢ ɭɩɪɚɜɥɹɸɳɟɝɨ 
ɷɥɟɦɟɧɬɚ (ɩɨɜɨɪɨɬɨɦ ɨɬɜɟɪɬɤɨɣ) ɧɚ ɮɭɧɤɰɢɸ ɫɜɨɛɨɞɧɨɝɨ ɩɟɪɟɤɥɸчɚɸ-

ɳɟɝɨ ɤɨɧɬɚɤɬɚ. 
Ɉчɟɪɬɚɧɢɹ ɩɪɨɮɢɥɹ ɦɨɞɭɥɹ ɫɜɨɛɨɞɧɵɯ ɢ ɫɢɝɧɚɥɶɧɵɯ ɤɨɧɬɚɤɬɨɜ ɩɨ-

ɜɬɨɪɹɸɬ ɨчɟɪɬɚɧɢɹ ɩɪɨɮɢɥɹ ɚɜɬɨɦɚɬɚ. Шɢɪɢɧɚ ɦɨɞɭɥɹ 9 ɦɦ, ɫɬɟɩɟɧɶ 
ɡɚɳɢɬɵ – IP20, ɤɪɟɩɢɬɫɹ ɫ ɥɟɜɨɣ ɫɬɨɪɨɧɵ ɚɩɩɚɪɚɬɚ ɫɚɦɨɧɚɪɟɡɧɵɦɢ ɜɢɧ-

ɬɚɦɢ. 

Ɍɚɛɥɢɰɚ 6.5 

Ɍɟɯɧɢчɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɦɨɞɭɥɹ ɫɜɨɛɨɞɧɵɯ ɢ  

ɫɢɝɧɚɥɶɧɵɯ ɤɨɧɬɚɤɬɨɜ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɩɚɪɚɦɟɬɪɨɜ Кɚɬɟɝɨɪɢɹ 
ɩɪɢɦɟɧɟɧɢɹ

Чɢɫɥɟɧɧɨɟ ɡɧɚчɟɧɢɟ 
ɩɚɪɚɦɟɬɪɚ 

ɇɨɦɢɧɚɥɶɧɵɣ ɪɚɛɨчɢɣ ɬɨɤ, А Аɋ–13 

Аɋ–15 

Dɋ–12 

3 

2 

0,5 

ɇɨɦɢɧɚɥɶɧɨɟ ɪɚɛɨчɟɟ ɧɚɩɪɹɠɟ-
ɧɢɟ, ȼ 

Аɋ 

Dɋ 

230 

110 

Чɚɫɬɨɬɚ, Ƚɰ  50 

Кɨɥɢчɟɫɬɜɨ ɤɨɧɬɚɤɬɨɜ  
2ɉ (ɞɜɚ ɩɟɪɟɤɥɸчɚɸ-

ɳɢɯɫɹ) 
ɇɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɢɡɨ-
ɥɹɰɢɢ, ȼ 

 230 

ɇɨɦɢɧɚɥɶɧɨɟ ɜɵɞɟɪɠɢɜɚɟɦɨɟ 
ɢɦɩɭɥɶɫɧɨɟ ɧɚɩɪɹɠɟɧɢɟ, ȼ 

 2500 

ɇɨɦɢɧɚɥɶɧɵɣ ɭɫɥɨɜɧɵɣ ɬɨɤ ɤɨ-
ɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ, А 

 1000 

ɋɟчɟɧɢɟ ɩɪɢɫɨɟɞɢɧɹɟɦɵɯ ɩɪɨ-
ɜɨɞɧɢɤɨɜ, ɦɦ2

 
 0,5…2,5 
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Ɋɢɫ. 6.6. Эɥеɤɬрɢɱеɫɤɢе ɫɯеɦы ɨɞɧɨ- (а), ɞвɭɯ- (ɛ), ɬреɯ- (в) ɢ ɱеɬыреɯɩɨɥɸɫ-
ɧыɯ (ɝ) авɬɨɦаɬɢɱеɫɤɢɯ выɤɥɸɱаɬеɥей ВМ63 ɫ ɦɨɞɭɥеɦ ɫвɨɛɨɞɧыɯ ɢ ɫɢɝ-

ɧаɥɶɧыɯ ɤɨɧɬаɤɬɨв 
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7. АВɌОМАɌИЧЕСɄИЕ ВЫɄЛЮЧАɌЕЛИ СЕɊИИ АК50Ȼ 

 

Аɜɬɨɦɚɬɢчɟɫɤɢɟ ɜɵɤɥɸчɚɬɟɥɢ ɫɟɪɢɢ АК50Ȼ ɜɵɩɭɫɤɚɸɬɫɹ ɜ ɞɜɭɯ- ɢ 

ɬɪɟɯɩɨɥɸɫɧɨɦ ɢɫɩɨɥɧɟɧɢɢ ɢ ɩɪɟɞɧɚɡɧɚчɟɧɵ ɞɥɹ ɩɪɢɦɟɧɟɧɢɹ ɜ ɰɟɩɹɯ 

ɩɨɫɬɨɹɧɧɨɝɨ ɢ ɩɟɪɟɦɟɧɧɨɝɨ ɬɨɤɚ чɚɫɬɨɬɵ 50 ɢ 400 Ƚɰ. Ɉɫɧɨɜɧɨɟ ɧɚɡɧɚ-
чɟɧɢɟ – ɡɚɳɢɬɚ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɨɤ. 

Оɫɨɛеɧɧɨɫɬɢ: • ɧɚɥɢчɢɟ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɨɝɨ ɪɚɫɰɟɩɢɬɟɥɹ ɫ ɝɢɞɪɚɜɥɢчɟɫɤɢɦ ɡɚɦɟɞ-

ɥɟɧɢɟɦ ɫɪɚɛɚɬɵɜɚɧɢɹ ɜ ɡɨɧɟ ɬɨɤɨɜ ɩɟɪɟɝɪɭɡɤɢ, ɤɨɬɨɪɵɣ ɫɨчɟɬɚɟɬ ɮɭɧɤ-
ɰɢɢ ɞɜɭɯ ɤɥɚɫɫɢчɟɫɤɢɯ ɪɚɫɰɟɩɢɬɟɥɟɣ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɬɨɤɚ: − ɞɥɹ ɡɚɳɢɬɵ ɨɬ ɩɟɪɟɝɪɭɡɤɢ (ɮɭɧɤɰɢɢ ɬɟɩɥɨɜɵɯ); − ɞɥɹ ɡɚɳɢɬɵ ɨɬ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ (ɮɭɧɤɰɢɢ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɵɯ); • ɜɵɫɨɤɚɹ ɜɢɛɪɨ-, ɭɞɚɪɨ- ɢ ɫɟɣɫɦɨɫɬɨɣɤɨɫɬɶ; • ɦɚɥɚɹ ɡɚɜɢɫɢɦɨɫɬɶ ɜɪɟɦɹɬɨɤɨɜɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɨɬ ɬɟɦɩɟɪɚɬɭɪɵ 

ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ: ɧɚчɚɥɶɧɵɣ ɬɨɤ ɪɚɫɰɟɩɥɟɧɢɹ ɧɟɢɡɦɟɧɟɧ ɜ ɞɢɚɩɚɡɨɧɟ 
ɨɬ −40°ɋ ɞɨ +60°ɋ; • ɜɵɫɨɤɚɹ ɬɟɪɦɨɫɬɨɣɤɨɫɬɶ ɩɪɢ ɬɨɤɚɯ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ: ɩɪɟ-
ɞɟɥɶɧɚɹ ɨɬɤɥɸчɚɸɳɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɟɞɢɧɚ ɞɥɹ ɜɫɟɯ ɜɵɤɥɸчɚɬɟɥɟɣ ɫɟɪɢɢ 

(ɬɚɛɥ. 7.1); • ɤɨɧɬɚɤɬɧɚɹ ɫɢɫɬɟɦɚ «ɦɨɫɬɢɤɨɜɨɝɨ» ɬɢɩɚ ɨɛɟɫɩɟчɢɜɚɟɬ ɞɜɨɣɧɨɣ 

ɪɚɡɪɵɜ ɷɥɟɤɬɪɢчɟɫɤɨɣ ɰɟɩɢ ɜ ɤɚɠɞɨɦ ɩɨɥɸɫɟ. 
Сɬрɭɤɬɭра ɭɫɥɨвɧɨɝɨ ɨɛɨɡɧаɱеɧɢɹ выɤɥɸɱаɬеɥей ɩɪɢɜɟɞɟɧɚ ɧɚ 

ɪɢɫ. 7.1. 

АК50Ȼ     ⎯  ХХХ      ⎯  Х    ХХ  ХХХ 

Ɍɢɩ ɜɵɤ-
ɥɸчɚɬɟɥɹ 

400 – ɞɥɹ ɜɵɤɥɸчɚɬɟ-
ɥɟɣ ɩɟɪɟɦɟɧɧɨɝɨ ɬɨɤɚ 
чɚɫɬɨɬɨɣ 400 Ƚɰ 

Чɢɫɥɨ ɩɨɥɸɫɨɜ: 2 ɢɥɢ 3 

ȼɢɞ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɪɚɫɰɟɩɢɬɟɥɹ: 
Ɇ – ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɵɣ; 

ɆȽ – ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɵɣ ɫ 
ɝɢɞɪɚɜɥɢчɟɫɤɢɦ ɡɚɦɟɞɥɟɧɢɟɦ 

ɫɪɚɛɚɬɵɜɚɧɢɹ 

Кɥɢɦɚɬɢчɟɫɤɨɟ 
ɢɫɩɨɥɧɟɧɢɟ ɢ ɤɚɬɟɝɨɪɢɹ 
ɪɚɡɦɟɳɟɧɢɹ: 
0Ɇ2 – ɜ ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ 

ɨɛɨɥɨчɤɟ ɫɬɟɩɟɧɢ ɡɚɳɢɬɵ 

IP54; 
0Ɇ3 – ɨɬɤɪɵɬɨɝɨ ɢɫɩɨɥ-
ɧɟɧɢɹ 

 

Ɋɢɫ. 7.1. Сɬрɭɤɬɭра ɭɫɥɨвɧɨɝɨ ɨɛɨɡɧаɱеɧɢе выɤɥɸɱаɬеɥей ɫерɢɢ АК50Ȼ 

Ɉɫɧɨɜɧɵɟ ɬɟɯɧɢчɟɫɤɢɟ ɞɚɧɧɵɟ ɚɜɬɨɦɚɬɢчɟɫɤɢɯ ɜɵɤɥɸчɚɬɟɥɟɣ АК50Ȼ 

ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 7.1, ɚ ɢɯ ɡɚɳɢɬɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ – ɧɚ ɪɢɫ. 7.2. 
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Ɍɚɛɥɢɰɚ 7.1 

Ɍɟɯɧɢчɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɚɜɬɨɦɚɬɢчɟɫɤɢɯ  
ɜɵɤɥɸчɚɬɟɥɟɣ ɫɟɪɢɢ АК50Ȼ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɩɚɪɚɦɟɬɪɚ АК50Ȼ – 
2Ɇ 

АК50Ȼ – 
3Ɇ 

АК50Ȼ –  
2ɆȽ 

АК50Ȼ – 
3ɆȽ 

ɇɨɦɢɧɚɥɶɧɵɟ ɬɨɤɢ ɪɚɫɰɟɩɢɬɟɥɟɣ, А 1,0; 2,0; 4,0; 5,0; 6,3; 8,0; 10; 16; 20; 25; 31,5; 
40; 50 

ɇɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ, ȼ:     − ɩɟɪɟɦɟɧɧɨɝɨ ɬɨɤɚ чɚɫɬɨɬɵ 50 Ƚɰ 380 380 380 380 − ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ 320 ⎯ 320 ⎯ 

ɍɫɬɚɜɤɚ ɬɨɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ I/Iɧɨɦ: 
− ɧɚ ɩɟɪɟɦɟɧɧɨɦ ɬɨɤɟ 

6;  
12 (ɧɚ ɬɨɤɢ 31,5; 40; 

50 А) 
6; 12 

− ɧɚ ɩɨɫɬɨɹɧɧɨɦ ɬɨɤɟ 6 ⎯ 6; 12 ⎯ 

ɉɪɟɞɟɥɶɧɚɹ ɤɨɦɦɭɬɚɰɢɨɧɧɚɹ ɫɩɨ-
ɫɨɛɧɨɫɬɶ, ɤА: − ɜ ɰɟɩɢ ɩɟɪɟɦɟɧɧɨɝɨ ɬɨɤɚ чɚɫɬɨ-
ɬɵ 50 Ƚɰ, ɜɵɤɥɸчɚɬɟɥɢ ɫ ɪɚɫɰɟɩɢ-
ɬɟɥɹɦɢ 

 

1,0…2,0 А 55 
4,0…6,3 А 17 
8,0…25 А 11 
31,5…50 А 6 − ɜ ɰɟɩɢ ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ, ɜɵ-

ɤɥɸчɚɬɟɥɢ ɫ ɪɚɫɰɟɩɢɬɟɥɹɦɢ     

1,0…2,0 А 30 ⎯ 30 ⎯ 
4,0…6,3 А 20 ⎯ 20 ⎯ 
8,0…25 А 10 ⎯ 10 ⎯ 
31,5…50 А 5 ⎯ 5 ⎯ 

ȼɵɤɥɸчɚɬɟɥɢ ɫ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɵɦɢ ɪɚɫɰɟɩɢɬɟɥɹɦɢ ɧɟ ɨɬɤɥɸчɚɸɬ-
ɫɹ, ɤɨɝɞɚ ɬɨɤ ɦɟɧɶɲɟ ɢɥɢ ɪɚɜɟɧ 0,8 ɬɨɤɚ ɭɫɬɚɜɤɢ, ɢ ɧɚɞɟɠɧɨ ɨɬɤɥɸчɚɸɬ-
ɫɹ, ɤɨɝɞɚ ɬɨɤ ɪɚɜɟɧ ɢɥɢ ɛɨɥɶɲɟ 1,2 ɬɨɤɚ ɭɫɬɚɜɤɢ. 

ȼɵɤɥɸчɚɬɟɥɢ ɩɟɪɟɦɟɧɧɨɝɨ ɬɨɤɚ ɫ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɵɦ ɪɚɫɰɟɩɢɬɟɥɟɦ 

ɫ ɝɢɞɪɚɜɥɢчɟɫɤɢɦ ɡɚɦɟɞɥɟɧɢɟɦ ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɪɢ ɨɞɧɨɜɪɟɦɟɧɧɨɣ ɧɚ-
ɝɪɭɡɤɟ ɜɫɟɯ ɩɨɥɸɫɨɜ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ 20±5°ɋ ɧɟ ɨɬ-
ɤɥɸчɚɸɬɫɹ ɜ ɬɟчɟɧɢɟ ɨɞɧɨɝɨ чɚɫɚ ɩɪɢ ɬɨɤɟ 1,1⋅Iɧɨɦ ɢ ɨɬɤɥɸчɚɸɬɫɹ: • ɩɪɢ ɬɨɤɟ 1,35⋅Iɧɨɦ ɡɚ ɜɪɟɦɹ ɦɟɧɟɟ 30 ɦɢɧ ɞɥɹ ɜɵɤɥɸчɚɬɟɥɟɣ ɫ ɭɫ-
ɬɚɜɤɨɣ ɩɨ ɬɨɤɭ ɫɪɚɛɚɬɵɜɚɧɢɹ 12⋅Iɧɨɦ ɢ 6⋅Iɧɨɦ; • ɩɪɢ ɬɨɤɟ 3⋅Iɧɨɦ ɡɚ ɜɪɟɦɹ ɛɨɥɟɟ 3 ɫ ɞɥɹ ɜɵɤɥɸчɚɬɟɥɟɣ ɫ ɭɫɬɚɜɤɨɣ ɩɨ 
ɬɨɤɭ ɫɪɚɛɚɬɵɜɚɧɢɹ 6⋅Iɧɨɦ; • ɩɪɢ ɬɨɤɟ 6⋅Iɧɨɦ ɡɚ ɜɪɟɦɹ ɨɬ 3 ɞɨ 20 ɫ ɞɥɹ ɜɵɤɥɸчɚɬɟɥɟɣ ɫ ɭɫɬɚɜɤɨɣ 

ɩɨ ɬɨɤɭ ɫɪɚɛɚɬɵɜɚɧɢɹ 12⋅Iɧɨɦ. 
ɉɪɢ ɧɚɝɪɭɡɤɟ ɤɚɠɞɨɝɨ ɩɨɥɸɫɚ ɜ ɨɬɞɟɥɶɧɨɫɬɢ ɚɜɬɨɦɚɬɵ ɞɨɥɠɧɵ ɨɬɤɥɸ-

чɚɬɶɫɹ: ɩɪɢ ɬɨɤɟ 1,2⋅Iɭɫɬ ɩɨ ɬɨɤɭ ɫɪɚɛɚɬɵɜɚɧɢɹ ɡɚ ɜɪɟɦɹ ɧɟ ɛɨɥɟɟ 0,1 ɫ. 
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Ɋɢɫ. 7.2. Вреɦɹɬɨɤɨвые ɯараɤɬерɢɫɬɢɤɢ выɤɥɸɱаɬеɥей АК50Ȼ ɩереɦеɧɧɨɝɨ 
ɬɨɤа ɱаɫɬɨɬы 50 Ƚц ɫ ɦаɤɫɢɦаɥɶɧыɦɢ раɫцеɩɢɬеɥɹɦɢ ɬɨɤа ɢɫɩɨɥɧеɧɢɹ МȽ ɩрɢ 
ɧаɝрɭɡɤе вɫеɯ ɩɨɥɸɫɨв: а – ɫ ɭɫɬавɤɨй ɩɨ ɬɨɤɭ 6⋅Iɧɨɦ; ɛ – ɫ ɭɫɬавɤɨй ɩɨ ɬɨɤɭ 12⋅Iɧɨɦ 
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8. АВɌОМАɌИЧЕСɄИЕ ВЫɄЛЮЧАɌЕЛИ СЕɊИИ АП50Ȼ 

 

 

Аɜɬɨɦɚɬɢчɟɫɤɢɟ ɜɵɤɥɸчɚɬɟɥɢ ɲɢɪɨɤɨɝɨ ɩɪɢɦɟɧɟɧɢɹ. Иɫɩɨɥɶɡɭɸɬ-
ɫɹ ɞɥɹ ɡɚɳɢɬɵ ɩɨɬɪɟɛɢɬɟɥɟɣ ɜ ɫɨɫɬɚɜɟ ɚɩɩɚɪɚɬɭɪɵ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɷɥɟɤ-
ɬɪɨɷɧɟɪɝɢɢ ɜ ɠɢɥɵɯ, ɨɛɳɟɫɬɜɟɧɧɵɯ ɡɞɚɧɢɹɯ ɢ ɜ ɇКɍ ɩɪɨɦɵɲɥɟɧɧɨɝɨ 
ɩɪɢɦɟɧɟɧɢɹ. Ɉɫɧɨɜɧɨɟ ɧɚɡɧɚчɟɧɢɟ – ɡɚɳɢɬɚ ɤɚɛɟɥɟɣ, ɩɪɨɜɨɞɨɜ, ɷɥɟɤ-
ɬɪɨɞɜɢɝɚɬɟɥɟɣ. 

Оɫɨɛеɧɧɨɫɬɢ: • ɧɚɥɢчɢɟ ɧɚ ɤɨɪɩɭɫɟ ɤɧɨɩɨɤ «ɜɤɥɸчɟɧɨ – ɜɵɤɥɸчɟɧɨ»; • ɩɨɜɵɲɟɧɧɚɹ ɫɬɟɩɟɧɶ ɡɚɳɢɬɵ ɤɨɧɬɚɤɬɨɜ; • ɜɨɡɦɨɠɧɨɫɬɶ ɩɨɞɤɥɸчɟɧɢɹ ɩɪɨɜɨɞɧɢɤɨɜ ɛɟɡ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɤɚ-
ɛɟɥɶɧɵɯ ɧɚɤɨɧɟчɧɢɤɨɜ; • ɧɚɥɢчɢɟ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɭɫɬɪɨɣɫɬɜ ɢ ɬɢɩɨɢɫɩɨɥɧɟɧɢɣ; • ɧɚɥɢчɢɟ ɭ ɜɵɤɥɸчɚɬɟɥɟɣ ɭɫɬɚɜɤɢ 3,5⋅Iɧɨɦ ɪɟɤɨɦɟɧɞɭɟɬ ɢɯ ɤ ɩɪɢ-

ɦɟɧɟɧɢɸ ɞɥɹ ɡɚɳɢɬɵ ɰɟɩɟɣ ɫ ɧɢɡɤɢɦ ɭɪɨɜɧɟɦ ɬɨɤɨɜ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚ-
ɧɢɹ (ɰɟɩɢ ɭɩɪɚɜɥɟɧɢɹ, ɫɢɝɧɚɥɢɡɚɰɢɢ, ɬɨɤɨɩɪɢɟɦɧɢɤɢ ɦɚɥɨɣ ɦɨɳɧɨɫɬɢ, 

ɭɞɚɥɟɧɧɵɟ ɨɬ ɢɫɬɨчɧɢɤɚ ɩɢɬɚɧɢɹ). 

Сɬрɭɤɬɭра ɭɫɥɨвɧɨɝɨ ɨɛɨɡɧаɱеɧɢɹ ɩɪɢɜɟɞɟɧɚ ɧɚ ɪɢɫ. 8.1. 

 

Аɉ50Ȼ                  ХХХХ       Х     ХХХ 

Ɉɛɨɡɧɚчɟɧɢɟ 
ɫɟɪɢɢ 

Кɨɥɢчɟɫɬɜɨ ɢ ɨɛɨɡɧɚчɟɧɢɟ 
ɦɚɤɫɢɦɚɥɶɧɵɯ ɪɚɫɰɟɩɢɬɟɥɟɣ ɬɨɤɚ: 
МɌ – ɤɨɦɛɢɧɢɪɨɜɚɧɧɵɣ 

ɦɚɤɫɢɦɚɥɶɧɵɣ ɪɚɫɰɟɩɢɬɟɥɶ 
(ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɵɣ ɢ ɬɟɩɥɨɜɨɣ); 

М – ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɵɣ 

ɦɚɤɫɢɦɚɥɶɧɵɣ ɪɚɫɰɟɩɢɬɟɥɶ; 
Ɍ – ɬɟɩɥɨɜɨɣ ɦɚɤɫɢɦɚɥɶɧɵɣ 

ɪɚɫɰɟɩɢɬɟɥɶ. 
Ʉоличеɫɬво ɩɪɨɫɬɚɜɥɹɟɬɫɹ ɩɟɪɟɞ 

ɨɛɨɡɧɚчɟɧɢɟɦ ɪɚɫɰɟɩɢɬɟɥɹ. 

Ɉɛɨɡɧɚчɟɧɢɟ ɞɨɩɨɥɧɢɬɟɥɶɧɨɝɨ 
ɪɚɫɰɟɩɢɬɟɥɹ: 
ɇ – ɦɢɧɢɦɚɥɶɧɵɣ ɪɚɫɰɟɩɢɬɟɥɶ 
ɧɚɩɪɹɠɟɧɢɹ; 
Ⱦ – ɧɟɡɚɜɢɫɢɦɵɣ ɪɚɫɰɟɩɢɬɟɥɶ; 
Ɉ – ɦɚɤɫɢɦɚɥɶɧɵɣ ɪɚɫɰɟɩɢɬɟɥɶ ɬɨɤɚ 
ɜ ɧɭɥɟɜɨɦ ɩɪɨɜɨɞɟ; 
ɋ – ɪɚɫɰɟɩɢɬɟɥɶ ɰɟɩɢ ɭɩɪɚɜɥɟɧɢɹ. 

Ɉɛɨɡɧɚчɟɧɢɟ ɤɥɢɦɚɬɢ-
чɟɫɤɨɝɨ ɢɫɩɨɥɧɟɧɢɹ ɢ 
ɤɚɬɟɝɨɪɢɢ ɪɚɡɦɟɳɟɧɢɹ: 
ɍ3 – ɞɥɹ ɜɵɤɥɸчɚɬɟɥɟɣ 
ɛɟɡ ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ 
ɨɛɨɥɨчɤɢ; 
ɍ2 – ɞɥɹ ɜɵɤɥɸчɚɬɟɥɟɣ 
ɜ ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ 
ɨɛɨɥɨчɤɟ 

 

Ɋɢɫ. 8.1. Сɬрɭɤɬɭра ɭɫɥɨвɧɨɝɨ ɨɛɨɡɧаɱеɧɢɹ выɤɥɸɱаɬеɥей Аɉ50Ȼ 
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ɇɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɦɚɤɫɢɦɚɥɶɧɵɯ ɪɚɫɰɟɩɢɬɟɥɟɣ, А 
ɐɟɩɶ 

1,6 2,5 4 6,3 10 16 25 40 50 63 

ɩɟɪɟɦɟɧɧɨɝɨ 
ɬɨɤɚ 380 ȼ 

0,3 0,4 0,6 0,8 2,0 3,0 3,0 5,0 5,0 5,0 

ɩɟɪɟɦɟɧɧɨɝɨ 
ɬɨɤɚ 500 ȼ 

0,3 0,4 0,6 0,8 1,5 1,5 2,5 2,5 2,5 2,5 

ɩɨɫɬɨɹɧɧɨɝɨ 
ɬɨɤɚ 220 ȼ 

0,5 0,7 1,0 1,4 2,5 2,5 2,5 2,5 2,5 2,5 
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ɇɨɦɢɧаɥɶɧые ɧаɩрɹɠеɧɢɹ ɞɨɩɨɥɧɢɬеɥɶɧыɯ раɫцеɩɢɬеɥей:  • ɦɢɧɢɦɚɥɶɧɵɣ ɪɚɫɰɟɩɢɬɟɥɶ ɧɚɩɪɹɠɟɧɢɹ – 110, 127, 220, 380, 400, 

415 ȼ ɩɟɪɟɦɟɧɧɨɝɨ ɬɨɤɚ чɚɫɬɨɬɵ 50 Ƚɰ; • ɧɟɡɚɜɢɫɢɦɵɣ ɪɚɫɰɟɩɢɬɟɥɶ – 110, 127, 220 ȼ ɩɟɪɟɦɟɧɧɨɝɨ ɬɨɤɚ чɚɫɬɨ-
ɬɵ 50 Ƚɰ; 220 ȼ ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ. 
Ɍɟɯɧɢчɟɫɤɢɟ ɞɚɧɧɵɟ ɜɵɤɥɸчɚɬɟɥɟɣ ɫɟɪɢɢ Аɉ50Ȼ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛ-

ɥɢɰɚɯ 8.1 ɢ 8.2, ɚ ɢɯ ɩɪɢɧɰɢɩɢɚɥɶɧɵɟ ɷɥɟɤɬɪɢчɟɫɤɢɟ ɫɯɟɦɵ ɢ ɡɚɳɢɬɧɵɟ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ – ɧɚ ɪɢɫ. 8.2–8.8. 

Ɋɢɫ. 8.2. ɉрɢɧцɢɩɢаɥɶɧаɹ ɷɥеɤɬрɢɱеɫɤаɹ ɫɯеɦа авɬɨɦаɬɢɱеɫɤɢɯ выɤɥɸɱаɬе-
ɥей ɫерɢɢ Аɉ50Ȼ ɫ ɞвɭɦɹ ɩереɤɥɸɱаɸщɢɦɢ ɤɨɧɬаɤɬаɦɢ 

ɉɪɟɞɟɥɶɧɚɹ ɤɨɦɦɭɬɚɰɢɨɧɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ, ɤА, ɜɵɤɥɸчɚɬɟɥɟɣ Аɉ50Ȼ 

Ɍɚɛɥɢɰɚ 8.1 

 

Хараɤɬерɢɫɬɢɤа ɬеɩɥɨвыɯ ɦаɤɫɢɦаɥɶɧыɯ раɫцеɩɢɬеɥей: • ɧɟ ɫɪɚɛɚɬɵɜɚɸɬ ɩɪɢ ɬɨɤɟ 1,05⋅Iɧɨɦ ɜ ɬɟчɟɧɢɟ ɨɞɧɨɝɨ чɚɫɚ; • ɫɪɚɛɚɬɵɜɚɸɬ ɡɚ ɜɪɟɦɹ ɧɟ ɛɨɥɟɟ 30 ɦɢɧ ɩɪɢ ɬɨɤɟ 1,35⋅Iɧɨɦ. 
Хараɤɬерɢɫɬɢɤа ɷɥеɤɬрɨɦаɝɧɢɬɧыɯ ɦаɤɫɢɦаɥɶɧыɯ раɫцеɩɢɬеɥей: • ɧɟ ɫɪɚɛɚɬɵɜɚɸɬ ɩɪɢ ɬɨɤɟ 0,8 ɭɫɬɚɜɤɢ; • ɝɚɪɚɧɬɢɪɨɜɚɧɧɨ ɫɪɚɛɚɬɵɜɚɸɬ ɩɪɢ ɬɨɤɟ 1,2 ɬɨɤɚ ɭɫɬɚɜɤɢ. 
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ɇɚɢɦɟɧɨɜɚɧɢɟ ɩɚ-
ɪɚɦɟɬɪɨɜ 

Ⱦɜɭɯɩɨɥɸɫɧɵɟ  Ɍɪɟɯɩɨɥɸɫɧɵɟ  
ɇɨɦɢɧɚɥɶɧɵɣ ɬɨɤ, А 1,6; 2,5; 4,0; 6,3; 10; 16; 25; 40; 50; 63 16–63 2,5–63 

ɇɨɦɢɧɚɥɶɧɨɟ ɧɚ-
ɩɪɹɠɟɧɢɟ, ȼ: − ɩɟɪɟɦɟɧɧɨɟ  − ɩɨɫɬɨɹɧɧɨɟ 

 
 

ɞɨ 500 
ɞɨ 220 

 
 

ɞɨ 500 ⎯ 

ɍɫɬɚɜɤɚ ɩɨ ɬɨɤɭ 
ɦɝɧɨɜɟɧɧɨɝɨ ɫɪɚɛɚ-
ɬɵɜɚɧɢɹ 

⎯ 3,5 ɢ 10 ⎯ 3,5 ɢ 10 10 

Ɍɢɩ ɪɚɫɰɟɩɢɬɟɥɹ  :             • ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɵɣ ⎯ •(2) •(2) •(1) ⎯ •(3) •(3) •(2) •(2) •(2) •(2) •(3) • ɬɟɩɥɨɜɨɣ •(2) ⎯ •(2) •(2) •(3) ⎯ •(3) •(3) ⎯ •(3) •(3) •(3) • ɦɢɧɢɦɚɥɶɧɵɣ 
ɪɚɫɰɟɩɢɬɟɥɶ ɧɚɩɪɹ-
ɠɟɧɢɹ 

⎯ ⎯ ⎯ ⎯ ⎯ ⎯ ⎯ • • ⎯ ⎯ ⎯ 

• ɧɟɡɚɜɢɫɢɦɵɣ  ⎯ ⎯ ⎯ • ⎯ ⎯ ⎯ ⎯ ⎯ • ⎯ ⎯ • ɦɚɤɫɢɦɚɥɶɧɵɣ 
ɪɚɫɰɟɩɢɬɟɥɶ ɬɨɤɚ ɜ 
ɧɭɥɟɜɨɦ ɩɪɨɜɨɞɟ 

⎯ ⎯ ⎯ ⎯ ⎯ ⎯ ⎯ ⎯ ⎯ ⎯ • ⎯ 

• ɪɚɫɰɟɩɢɬɟɥɶ ɰɟɩɢ 
ɭɩɪɚɜɥɟɧɢɹ ⎯ ⎯ ⎯ ⎯ ⎯ ⎯ ⎯ ⎯ ⎯ ⎯  • 

ɋɜɨɛɨɞɧɵɟ ɤɨɧɬɚɤɬɵ 2ɉ(1ɉ) 2ɉ(1ɉ) 2ɉ(1ɉ) ) ) ) )1ɉ 2ɉ(1ɉ 2ɉ(1ɉ) 2ɉ(1ɉ 2ɉ(1ɉ 2ɉ(1ɉ 1ɉ 2ɉ(1ɉ) 2ɉ(1ɉ) 

Ⱦɨɩɨɥɧɢɬɟɥɶɧɚɹ 
ɨɛɨɥɨчɤɚ (ɫɬɟɩɟɧɶ 
ɡɚɳɢɬɵ IɊ54) 

• • • • • • • • • • • • 

Ɍɚɛɥɢɰɚ 8.2 
Ɍɟɯɧɢчɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɚɜɬɨɦɚɬɢчɟɫɤɢɯ ɜɵɤɥɸчɚɬɟɥɟɣ Аɉ50Ȼ 
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Ɋɢɫ. 8.3 ɉрɢɧцɢɩɢаɥɶɧаɹ ɷɥеɤɬрɢɱеɫɤаɹ ɫɯеɦа авɬɨɦаɬɢɱеɫɤɢɯ выɤɥɸɱаɬе-
ɥей ɫерɢɢ Аɉ50Ȼ ɫ ɧеɡавɢɫɢɦыɦ раɫцеɩɢɬеɥеɦ ɢ ɩереɤɥɸɱаɸщɢɦ ɤɨɧɬаɤɬɨɦ  
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Ɋɢɫ. 8.4. ɉрɢɧцɢɩɢаɥɶɧаɹ ɷɥеɤɬрɢɱеɫɤаɹ ɫɯеɦа авɬɨɦаɬɢɱеɫɤɢɯ выɤɥɸɱаɬе-
ɥей ɫерɢɢ Аɉ50Ȼ ɫ ɦɢɧɢɦаɥɶɧыɦ раɫцеɩɢɬеɥеɦ ɧаɩрɹɠеɧɢɹ ɢɥɢ ɦаɤɫɢɦаɥɶ-
ɧыɦ раɫцеɩɢɬеɥеɦ в ɧɭɥевɨɦ ɩрɨвɨɞе  
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Ɋɢɫ. 8.5. ɉрɢɧцɢɩɢаɥɶɧаɹ ɷɥеɤɬрɢɱеɫɤаɹ ɫɯеɦа авɬɨɦаɬɢɱеɫɤɢɯ выɤɥɸɱаɬе-
ɥей ɫерɢɢ Аɉ50Ȼ ɫ ɦаɤɫɢɦаɥɶɧыɦ раɫцеɩɢɬеɥеɦ цеɩɢ ɭɩравɥеɧɢɹ  
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Ɋɢɫ. 8.6. Вреɦɹɬɨɤɨвые ɯараɤɬерɢɫɬɢɤɢ выɤɥɸɱаɬеɥей Аɉ50Ȼ ɫ ɧɨɦɢɧаɥɶ-
ɧыɦɢ ɬɨɤаɦɢ раɫцеɩɢɬеɥей 1,6…4,0 А ɩрɢ ɬеɦɩераɬɭре ɨɤрɭɠаɸщей ɫреɞы 

20±5°С, в ɯɨɥɨɞɧɨɦ ɫɨɫɬɨɹɧɢɢ 
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Ɋɢɫ. 8.7. Вреɦɹɬɨɤɨвые ɯараɤɬерɢɫɬɢɤɢ выɤɥɸɱаɬеɥей Аɉ50Ȼ ɫ ɧɨɦɢɧаɥɶ-
ɧыɦɢ ɬɨɤаɦɢ раɫцеɩɢɬеɥей 6,3…50 А ɩрɢ ɬеɦɩераɬɭре ɨɤрɭɠаɸщей ɫреɞы 

20±5°С, в ɯɨɥɨɞɧɨɦ ɫɨɫɬɨɹɧɢɢ 
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Ɋɢɫ. 8.8. Вреɦɹɬɨɤɨвые ɯараɤɬерɢɫɬɢɤɢ выɤɥɸɱаɬеɥей Аɉ50Ȼ ɫ ɧɨɦɢɧаɥɶ-
ɧыɦ ɬɨɤɨɦ раɫцеɩɢɬеɥей 63 А ɩрɢ ɬеɦɩераɬɭре ɨɤрɭɠаɸщей ɫреɞы 20±5°С, 

в ɯɨɥɨɞɧɨɦ ɫɨɫɬɨɹɧɢɢ 
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9. ɌɊЕХɉОЛЮСɇЫЕ АВɌОМАɌИЧЕСɄИЕ  

ВЫɄЛЮЧАɌЕЛИ СЕɊИИ АЕ20 

 

ȼɵɤɥɸчɚɬɟɥɢ ɨɛɳɟɩɪɨɦɵɲɥɟɧɧɨɝɨ ɩɪɢɦɟɧɟɧɢɹ АЕ2040Ɇ, 

АЕ2040, АЕ2050Ɇ, АЕ2060Ɇ1 ɜɵɩɭɫɤɚɸɬɫɹ ɜ ɬɪɟɯɩɨɥɸɫɧɨɦ ɢɫɩɨɥɧɟ-
ɧɢɢ ɢ ɩɪɟɞɧɚɡɧɚчɟɧɵ ɞɥɹ ɩɪɢɦɟɧɟɧɢɹ ɜ ɷɥɟɤɬɪɢчɟɤɢɯ ɰɟɩɹɯ ɩɟɪɟɦɟɧɧɨ-
ɝɨ ɬɨɤɚ чɚɫɬɨɬɵ 50, 60 Ƚɰ. Ɉɫɧɨɜɧɨɟ ɧɚɡɧɚчɟɧɢɟ – ɡɚɳɢɬɚ ɤɚɛɟɥɟɣ, ɩɪɨ-
ɜɨɞɨɜ ɢ ɚɫɢɧɯɪɨɧɧɵɯ ɞɜɢɝɚɬɟɥɟɣ. 

Оɫɨɛеɧɧɨɫɬɢ: • ɦɨɝɭɬ ɤɨɦɩɥɟɤɬɨɜɚɬɶɫɹ ɧɟɡɚɜɢɫɢɦɵɦ ɪɚɫɰɟɩɢɬɟɥɟɦ ɢ ɜɫɩɨɦɨɝɚ-
ɬɟɥɶɧɵɦɢ ɤɨɧɬɚɤɬɚɦɢ; • ɢɦɟɸɬɫɹ ɢɫɩɨɥɧɟɧɢɹ ɫ ɪɟɝɭɥɢɪɨɜɤɨɣ ɢ ɬɟɦɩɟɪɚɬɭɪɧɨɣ ɤɨɦɩɟɧɫɚ-
ɰɢɟɣ ɬɟɩɥɨɜɨɝɨ ɪɚɫɰɟɩɢɬɟɥɹ, ɚ ɬɚɤɠɟ ɢɫɩɨɥɧɟɧɢɹ ɛɟɡ ɪɚɫɰɟɩɢɬɟɥɟɣ 

(АЕ205ɊɆ, Iɧɨɦ = 100 А). • ɜɨɡɦɨɠɧɨɫɬɶ ɩɨɞɤɥɸчɟɧɢɹ ɩɪɨɜɨɞɧɢɤɨɜ ɛɟɡ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɤɚ-
ɛɟɥɶɧɵɯ ɧɚɤɨɧɟчɧɢɤɨɜ; 

Сɬрɭɤɬɭра ɭɫɥɨвɧɨɝɨ ɨɛɨɡɧаɱеɧɢɹ ɩɪɢɜɟɞɟɧɚ ɧɚ ɪɢɫ. 9.1. 

АЕ20 Х Х Х  ⎯      Х    Х      Х        ХХ 

Ɉɛɨɡɧɚчɟɧɢɟ 
ɛɚɡɨɜɨɣ 

ɪɚɡɪɚɛɨɬɤɢ 

ɜɵɤɥɸчɚɬɟɥɹ 

Ɉɛɨɡɧɚчɟɧɢɟ ɩɨ ɧɚɢ-

ɛɨɥɶɲɟɦɭ ɧɨɦɢɧɚɥɶ-
ɧɨɦɭ ɬɨɤɭ ɜ ɬɨɤɨɜɨɦ 

ɪɹɞɭ: 
         4 – 63 А 

         5 – 100 А 

         6 – 160 А ɇɚɥɢчɢɟ ɧɟɡɚɜɢɫɢɦɨɝɨ 
ɪɚɫɰɟɩɢɬɟɥɹ: 
0 – ɛɟɡ ɧɟɡɚɜɢɫɢɦɨɝɨ 
ɪɚɫɰɟɩɢɬɟɥɹ;  
2 – ɫ ɧɟɡɚɜɢɫɢɦɵɦ 

ɪɚɫɰɟɩɢɬɟɥɦ 

Кɥɢɦɚɬɢчɟɫɤɨɟ 
ɢɫɩɨɥɧɟɧɢɟ ɢ 

ɤɚɬɟɝɨɪɢɹ 
ɪɚɡɦɟɳɟɧɢɹ: 

ɍ3 

Ɉɛɨɡɧɚчɟɧɢɟ ɧɚɥɢчɢɹ ɪɚɫ-
ɰɟɩɢɬɟɥɟɣ ɫɜɟɪɯɬɨɤɨɜ: 
3 – ɫ ɪɚɫɰɟɩɢɬɟɥɟɦ ɬɨɤɚ 
      ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ; 
6 – ɫ ɪɚɫɰɟɩɢɬɟɥɟɦ ɬɨɤɚ 
      ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ ɢ 

      ɬɨɤɨɜ ɩɟɪɟɝɪɭɡɤɢ; 

Ɋ – ɛɟɡ ɪɚɫɰɟɩɢɬɟɥɟɣ; 

0 – ɨɛɨɛɳɟɧɧɨɟ  
       ɨɛɨɡɧɚчɟɧɢɟ 

ɇɚɥɢчɢɟ ɪɟɝɭɥɢɪɨɜɤɢ 

ɪɚɫɰɟɩɢɬɟɥɹ ɬɨɤɚ 
ɩɟɪɟɝɪɭɡɤɢ: 

Ɋ – ɟɫɬɶ; 
0 – ɨɬɫɭɬɫɬɜɭɟɬ  

Ɉɛɨɡɧɚчɟɧɢɟ 
ɦɨɞɟɪɧɢɡɚɰɢɢ:

Ɇ ɢ Ɇ1 

ɇɚɥɢчɢɟ ɜɫɩɨ-
ɦɨɝɚɬɟɥɶɧɵɯ 
ɤɨɧɬɚɤɬɨɜ: 
1 – ɛɟɡ ɜɫɩɨɦɨ-
ɝɚɬɟɥɶɧɵɯ ɤɨɧ-

ɬɚɤɬɨɜ; 
2 – ɨɞɢɧ ɡɚɦɵ-

ɤɚɸɳɢɣ; 

3 – ɨɞɢɧ ɪɚɡ-
ɦɵɤɚɸɳɢɣ; 

4 – ɨɞɢɧ ɡɚɦɵ-

ɤɚɸɳɢɣ ɢ 

ɨɞɢɧ ɪɚɡ-
ɦɵɤɚɸɳɢɣ 

 

Ɋɢɫ. 9.1. Сɬрɭɤɬɭра ɭɫɥɨвɧɨɝɨ ɨɛɨɡɧаɱеɧɢɹ выɤɥɸɱаɬеɥей АЕ20 
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Ɉɫɧɨɜɧɵɟ ɬɟɯɧɢчɟɫɤɢɟ ɞɚɧɧɵɟ ɚɜɬɨɦɚɬɢчɟɫɤɢɯ ɜɵɤɥɸчɚɬɟɥɟɣ 

АЕ20 ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɚɯ 9.1–9.3, ɚ ɢɯ ɡɚɳɢɬɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɧɚ 
ɪɢɫ. 9.2–9.5. ȼɵɤɥɸчɚɬɟɥɢ ɫ ɪɟɝɭɥɢɪɨɜɤɨɣ ɪɚɫɰɟɩɢɬɟɥɟɣ ɬɨɤɚ ɩɟɪɟɝɪɭɡ-
ɤɢ ɢ ɬɟɦɩɟɪɚɬɭɪɧɨɣ ɤɨɦɩɟɧɫɚɰɢɟɣ ɦɨɝɭɬ ɪɟɝɭɥɢɪɨɜɚɬɶɫɹ ɜ ɩɪɟɞɟɥɚɯ: 

Ɋɢɫ.9.2. Вреɦɹɬɨɤɨвые ɯараɤɬерɢɫɬɢɤɢ выɤɥɸɱаɬеɥей АЕ2040, АЕ2050М ɫ 
раɫцеɩɢɬеɥɹɦɢ ɬɨɤа ɩереɝрɭɡɤɢ ɫ реɝɭɥɢрɨвɤɨй ɢ ɬеɦɩераɬɭрɧɨй ɤɨɦɩеɧɫа-
цɢей ɢ раɫцеɩɢɬеɥɹɦɢ ɬɨɤа КЗ: а – ɫ ɭɫɬавɤɨй 10⋅Iɧɨɦ; ɛ – ɫ ɭɫɬавɤɨй 12⋅Iɧɨɦ 
 

• (0,9–1,15)⋅Iɧɨɦ ɞɥɹ ɧɨɦɢɧɚɥɶɧɵɯ ɬɨɤɨɜ 10÷50 А; • (0,9–1,0)⋅Iɧɨɦ ɞɥɹ ɧɨɦɢɧɚɥɶɧɵɯ ɬɨɤɨɜ 63÷100 А. 
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ɇɨɦɢɧɚɥɶɧɵɟ 
ɬɨɤɢ, А 

0,6; 1,0; 1,25; 1,6; 2,0; 2,5; 3,15; 
4; 5; 6,3; 8; 10; 12,5; 16; 20; 25; 

31,5; 40; 50; 63 
10; 12,5; 16; 20; 25; 31,5; 40; 50; 63 

ɇɨɦɢɧɚɥɶɧɨɟ ɧɚ-
ɩɪɹɠɟɧɢɟ, ȼ 

ɞɨ 400 ɞɨ 660 

ɍɫɬɚɜɤɚ ɩɨ ɬɨɤɭ 
ɫɪɚɛɚɬɵɜɚɧɢɹ, 
I / Iɧɨɦ 

12 12 (5 ɞɥɹ 63 А) 

4,5 – (0,6; 31,5; 
40; 50; 63 А) 

1 – (1; 1,25; 6,3; 
8 А) 

4,5 – (31,5; 40; 
50; 63 А) 

1 – (0,6; 1; 1,25; 
6,3; 8 А) 

ɉɪɟɞɟɥɶɧɚɹ ɤɨɦ-
ɦɭɬɚɰɢɨɧɧɚɹ ɫɩɨ-
ɫɨɛɧɨɫɬɶ, ɤА 

0,3 – (1,6; 2 А); 0,4 – (2,5; 3,15 А); 
0,6 – (4; 5 А); 1,5 – (10; 12,5 А); 
2,5 – (16 А); 3 – (20; 25 А) 

2 – (10; 12,5 А) 

3 – (16; 20; 25 А) 

6 – (31,5; 40; 50; 63 А), 380 ȼ 

4 – (31,5; 40; 50; 63 А), 660 ȼ 

ɇɚɥɢчɢɟ ɪɟɝɭɥɢ-
ɪɨɜɤɢ ɪɚɫɰɟɩɢɬɟɥɟɣ 
ɬɨɤɚ ɩɟɪɟɝɪɭɡɤɢ 

⎯ ⎯ ⎯ ⎯ ⎯ ⎯ • • • • • • ⎯ ⎯ ⎯ ⎯ ⎯ ⎯ ⎯ ⎯ ⎯ ⎯ ⎯ ⎯ 

Ɍɢɩ ɪɚɫɰɟɩɢɬɟɥɹ  :                         

− ɷɥɟɤɬɪɨɦɚɝɧɢɬ-
ɧɵɣ; 

•(3) •(3) •(2) •(3) •(3) •(3) •(3) •(3) •(3) •(3) •(2) •(2) •(3) •(3) •(3) •(3) •(2) •(2) •(3) •(3) •(3) •(3) •(3) •(3) 

− ɬɟɩɥɨɜɨɣ; •(3) •(3) •(3) ⎯ ⎯ ⎯ •(3) •(3) •(3) •(3) •(3) •(3) •(3) •(3) •(3) •(3) •(3) •(3) ⎯ ⎯ ⎯ ⎯ ⎯ ⎯ 

− ɧɟɡɚɜɢɫɢɦɵɣ ⎯ ⎯ • ⎯ ⎯ • ⎯ ⎯ ⎯ ⎯ • • ⎯ ⎯ ⎯ ⎯ • • ⎯ ⎯ ⎯ ⎯ • • 

ȼɫɩɨɦɨɝɚɬɟɥɶɧɵɟ 
ɤɨɧɬɚɤɬɵ: 

                        

− ɡɚɦɵɤɚɸɳɢɟ; ⎯ •(1) ⎯ ⎯ •(1) ⎯ ⎯ •(1) ⎯ •(1) ⎯ ⎯ ⎯ •(1) ⎯ •(1) ⎯ ⎯ ⎯ •(1) ⎯ •(1) ⎯ ⎯ 

− ɪɚɡɦɵɤɚɸɳɢɟ ⎯ •(1) •(1) ⎯ •(1) •(1) ⎯ ⎯ •(1) •(1) ⎯ •(1) ⎯ ⎯ •(1) •(1) ⎯ •(1) ⎯ ⎯ •(1) •(1) ⎯ •(1) 

Ɍɚɛɥɢɰɚ 9.1 
Хɚɪɚɤɬɟɪɢɫɬɢɤɢ ɚɜɬɨɦɚɬɢчɟɫɤɢɯ ɜɵɤɥɸчɚɬɟɥɟɣ АЕ204 
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Ɍɚɛɥɢɰɚ 9.2 

Хɚɪɚɤɬɟɪɢɫɬɢɤɢ ɚɜɬɨɦɚɬɢчɟɫɤɢɯ ɜɵɤɥɸчɚɬɟɥɟɣ АЕ205 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɩɚɪɚɦɟɬɪɨɜ 
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ɇɨɦɢɧɚɥɶɧɵɟ 
ɬɨɤɢ, А 

80; 100 80; 100; 125 

ɇɨɦɢɧɚɥɶɧɨɟ 
ɧɚɩɪɹɠɟɧɢɟ, ȼ 

ɞɨ 380 

ɍɫɬɚɜɤɚ ɩɨ ɬɨɤɭ 
ɫɪɚɛɚɬɵɜɚɧɢɹ, 
I / Iɧɨɦ 

10 5; 10 

ɉɪɟɞɟɥɶɧɚɹ 
ɤɨɦɦɭɬɚɰɢɨɧ-
ɧɚɹ ɫɩɨɫɨɛ-
ɧɨɫɬɶ, ɤА 

6 

ɇɚɥɢчɢɟ ɪɟɝɭ-
ɥɢɪɨɜɤɢ ɪɚɫɰɟ-
ɩɢɬɟɥɟɣ ɬɨɤɚ 
ɩɟɪɟɝɪɭɡɤɢ 

• • • • • • ⎯ ⎯ ⎯ ⎯ ⎯ ⎯ ⎯ ⎯ ⎯ ⎯ ⎯ ⎯
Ɍɢɩ ɪɚɫɰɟɩɢɬɟ-
ɥɹ:                   

− ɷɥɟɤɬɪɨɦɚɝ-
ɧɢɬɧɵɣ; 

•(3) •(3) •(3) •(3) •(2) •(2) •(3) •(3) •(3) •(3) •(2) •(2) •(3) •(3) •(3) •(3) •(3) •(3)

− ɬɟɩɥɨɜɨɣ; •(3) •(3) •(3) •(3) •(3) •(3) •(3) •(3) •(3) •(3) •(3) •(3) ⎯ ⎯ ⎯ ⎯ ⎯ ⎯
− ɧɟɡɚɜɢɫɢɦɵɣ ⎯ ⎯ ⎯ ⎯ • • ⎯ ⎯ ⎯ ⎯ • • ⎯ ⎯ ⎯ ⎯ • • 

ȼɫɩɨɦɨɝɚɬɟɥɶ-
ɧɵɟ ɤɨɧɬɚɤɬɵ: 

                  

− ɡɚɦɵɤɚɸɳɢɟ; ⎯ •(1) ⎯ •(1) ⎯ ⎯ ⎯ •(1) ⎯ •(1) ⎯ ⎯ ⎯ •(1) ⎯ •(1) ⎯ ⎯− ɪɚɡɦɵɤɚɸɳɢɟ ⎯ ⎯ •(1) •(1) ⎯ •(1) ⎯ ⎯ •(1) •(1) ⎯ •(1) ⎯ ⎯ •(1) •(1) ⎯ •(1)

Эɥɟɤɬɪɨɦɚɝɧɢɬɧɵɟ ɪɚɫɰɟɩɢɬɟɥɢ ɚɜɬɨɦɚɬɨɜ АЕ2040 ɢ АЕ2050Ɇ ɩɪɢ 

0,8 ɬɨɤɨɜɨɣ ɭɫɬɚɜɤɢ ɧɟ ɜɵɡɵɜɚɸɬ ɪɚɡɦɵɤɚɧɢɟ ɜɵɤɥɸчɚɬɟɥɹ ɜ ɬɟчɟɧɢɟ 
0,1 ɫ, ɚ ɩɪɢ 1,2 ɬɨɤɨɜɨɣ ɭɫɬɚɜɤɢ ɨɛɟɫɩɟчɢɜɚɸɬ ɪɚɡɦɵɤɚɧɢɟ ɜ ɬɟчɟɧɢɟ 
0,1 ɫ. Иɯ ɬɟɩɥɨɜɵɟ ɪɚɫɰɟɩɢɬɟɥɢ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ 20°ɋ ɧɟ ɜɵɡɵɜɚɸɬ 
ɪɚɡɦɵɤɚɧɢɟ ɜɵɤɥɸчɚɬɟɥɹ ɜ ɬɟчɟɧɢɟ ɨɞɧɨɝɨ чɚɫɚ ɩɪɢ ɬɨɤɟ 1,05⋅Iɧɨɦ, ɚ ɩɪɢ 

ɬɨɤɚɯ 1,25⋅Iɧɨɦ (ɜɵɤɥɸчɚɬɟɥɢ ɫ ɪɟɝɭɥɢɪɨɜɤɨɣ) ɢ 1,35⋅Iɧɨɦ (ɜɵɤɥɸчɚɬɟɥɢ 

ɛɟɡ ɪɟɝɭɥɢɪɨɜɤɢ) ɨɛɟɫɩɟчɢɜɚɸɬ ɪɚɡɦɵɤɚɧɢɟ ɜɵɤɥɸчɚɬɟɥɹ ɜ ɬɟчɟɧɢɟ 
20 ɦɢɧɭɬ ɢ ɨɞɧɨɝɨ чɚɫɚ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. 

Хɚɪɚɤɬɟɪɢɫɬɢɤɢ ɪɚɫɰɟɩɢɬɟɥɟɣ ɚɜɬɨɦɚɬɨɜ АЕ2040Ɇ: • ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɵɟ ɪɚɫɰɟɩɢɬɟɥɢ ɩɪɢ 0,8 ɬɨɤɨɜɨɣ ɭɫɬɚɜɤɢ ɧɟ ɜɵ-

ɡɵɜɚɸɬ ɪɚɡɦɵɤɚɧɢɟ ɜɵɤɥɸчɚɬɟɥɹ ɜ ɬɟчɟɧɢɟ 0,2 ɫ, ɚ ɩɪɢ 1,2 ɬɨɤɨɜɨɣ ɭɫ-
ɬɚɜɤɢ ɨɛɟɫɩɟчɢɜɚɸɬ ɪɚɡɦɵɤɚɧɢɟ ɜɵɤɥɸчɚɬɟɥɹ ɜ ɬɟчɟɧɢɟ 0,2 ɫ; • ɬɟɩɥɨɜɵɟ ɪɚɫɰɟɩɢɬɟɥɢ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ 30°ɋ ɧɟ ɜɵɡɵɜɚɸɬ ɪɚɡ-
ɦɵɤɚɧɢɟ ɜɵɤɥɸчɚɬɟɥɹ ɜ ɬɟчɟɧɢɟ ɨɞɧɨɝɨ чɚɫɚ ɩɪɢ ɬɨɤɟ 1,05⋅Iɧɨɦ, ɢ ɨɛɟɫ-
ɩɟчɢɜɚɸɬ ɟɝɨ ɪɚɡɦɵɤɚɧɢɟ ɜ ɬɟчɟɧɢɟ ɷɬɨɝɨ ɠɟ ɜɪɟɦɟɧɢ ɩɪɢ ɬɨɤɟ 1,3⋅Iɧɨɦ. 
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Ɋɢɫ. 9.3. Вреɦɹɬɨɤɨвые ɯараɤɬерɢɫɬɢɤɢ выɤɥɸɱаɬеɥей АЕ2040, АЕ2050М ɫ 
раɫцеɩɢɬеɥɹɦɢ ɬɨɤа ɩереɝрɭɡɤɢ ɛеɡ реɝɭɥɢрɨвɤɢ ɢ ɬеɦɩераɬɭрɧɨй ɤɨɦɩеɧɫа-
цɢɢ ɢ раɫцеɩɢɬеɥɹɦɢ ɬɨɤа КЗ: а – ɫ ɭɫɬавɤɨй 10⋅Iɧɨɦ; ɛ – ɫ ɭɫɬавɤɨй 12⋅Iɧɨɦ 
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Ɍɚɛɥɢɰɚ 9.3 

Хɚɪɚɤɬɟɪɢɫɬɢɤɢ ɚɜɬɨɦɚɬɢчɟɫɤɢɯ ɜɵɤɥɸчɚɬɟɥɟɣ АЕ206 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
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ɇɨɦɢɧɚɥɶɧɵɟ 
ɬɨɤɢ, А 

125; 160 

ɇɨɦɢɧɚɥɶɧɨɟ 
ɧɚɩɪɹɠɟɧɢɟ, ȼ 

ɞɨ 400 

ɍɫɬɚɜɤɚ ɩɨ ɬɨɤɭ 
ɫɪɚɛɚɬɵɜɚɧɢɹ, 
I / Iɧɨɦ 

5; 10 

ɉɪɟɞɟɥɶɧɚɹ ɤɨɦ-

ɦɭɬɚɰɢɨɧɧɚɹ 
ɫɩɨɫɨɛɧɨɫɬɶ, ɤА 

12 

Ɍɢɩ ɪɚɫɰɟɩɢɬɟɥɹ:             

− ɷɥɟɤɬɪɨɦɚɝɧɢɬ-
ɧɵɣ; 

•(3) •(3) •(3) •(3) •(2) •(2) •(3) •(3) •(3) •(3) •(3) •(3) 

− ɬɟɩɥɨɜɨɣ; •(3) •(3) •(3) •(3) •(3) •(3) ⎯ ⎯ ⎯ ⎯ ⎯ ⎯ 

− ɧɟɡɚɜɢɫɢɦɵɣ ⎯ ⎯ ⎯ ⎯ • • ⎯ ⎯ ⎯ ⎯ • • 

ȼɫɩɨɦɨɝɚɬɟɥɶɧɵɟ 
ɤɨɧɬɚɤɬɵ: 

            

− ɡɚɦɵɤɚɸɳɢɟ; ⎯ •(1) ⎯ •(1) ⎯ ⎯ ⎯ •(1) ⎯ •(1) ⎯ ⎯ 

− ɪɚɡɦɵɤɚɸɳɢɟ ⎯ ⎯ •(1) •(1) ⎯ •(1) ⎯ ⎯ •(1) •(1) ⎯ •(1) 

Хɚɪɚɤɬɟɪɢɫɬɢɤɢ ɪɚɫɰɟɩɢɬɟɥɟɣ ɚɜɬɨɦɚɬɨɜ АЕ2066Ɇ1: • ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɵɟ ɪɚɫɰɟɩɢɬɟɥɢ ɩɪɢ ɧɚɝɪɭɡɤɟ ɥɸɛɵɯ ɞɜɭɯ ɩɨɥɸ-

ɫɨɜ ɩɪɢ 0,8 ɬɨɤɨɜɨɣ ɭɫɬɚɜɤɢ ɧɟ ɜɵɡɵɜɚɸɬ ɪɚɡɦɵɤɚɧɢɟ ɜɵɤɥɸчɚɬɟɥɹ ɜ 
ɬɟчɟɧɢɟ 0,2 ɫ, ɚ ɩɪɢ 1,2 ɬɨɤɨɜɨɣ ɭɫɬɚɜɤɢ ɨɛɟɫɩɟчɢɜɚɸɬ ɪɚɡɦɵɤɚɧɢɟ ɜ ɬɟ-
чɟɧɢɟ 0,2 ɫ; ɩɪɢ ɧɚɝɪɭɡɤɟ ɤɚɠɞɨɝɨ ɩɨɥɸɫɚ ɬɨɤɨɦ 1,4 ɬɨɤɨɜɨɣ ɭɫɬɚɜɤɢ 

ɨɛɟɫɩɟчɢɜɚɸɬ ɪɚɡɦɵɤɚɧɢɟ ɜɵɤɥɸчɚɬɟɥɹ ɜ ɬɟчɟɧɢɟ 0,2 ɫ; • ɬɟɩɥɨɜɵɟ ɪɚɫɰɟɩɢɬɟɥɢ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ 30°ɋ ɢ ɧɚɝɪɭɡɤɟ ɜɫɟɯ ɩɨ-
ɥɸɫɨɜ ɜ ɬɟчɟɧɢɟ ɞɜɭɯ чɚɫɨɜ ɩɪɢ ɭɫɥɨɜɧɨɦ ɬɨɤɟ ɧɟɪɚɫɰɟɩɥɟɧɢɹ 1,05⋅Iɧɨɦ 
ɧɟ ɜɵɡɵɜɚɸɬ ɪɚɡɦɵɤɚɧɢɟ ɜɵɤɥɸчɚɬɟɥɹ, ɚ ɩɪɢ ɭɫɥɨɜɧɨɦ ɬɨɤɟ ɪɚɫɰɟɩɥɟ-
ɧɢɹ 1,35⋅Iɧɨɦ ɨɛɟɫɩɟчɢɜɚɸɬ ɟɝɨ ɪɚɡɦɵɤɚɧɢɟ. 

Кɚɬɭɲɤɚ ɷɥɟɤɬɪɨɦɚɝɧɢɬɚ ɧɟɡɚɜɢɫɢɦɨɝɨ ɪɚɫɰɟɩɢɬɟɥɹ ɡɚɩɢɬɵɜɚɟɬɫɹ 
ɩɨɫɬɨɹɧɧɵɦ ɢɥɢ ɩɟɪɟɦɟɧɧɵɦ ɧɚɩɪɹɠɟɧɢɟɦ (ɬɚɛɥ. 9.4). ɉɪɢɦɟɪ ɷɥɟɤɬɪɢ-

чɟɫɤɨɣ ɫɯɟɦɵ ɚɜɬɨɦɚɬɚ АЕ20 ɫ ɧɟɡɚɜɢɫɢɦɵɦ ɪɚɫɰɟɩɢɬɟɥɟɦ ɢ ɜɫɩɨɦɨɝɚ-
ɬɟɥɶɧɵɦɢ ɤɨɧɬɚɤɬɚɦɢ ɩɪɢɜɟɞɟɧ ɧɚ ɪɢɫ. 9.7. 
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Ɋɢɫ. 9.4. Вреɦɹɬɨɤɨвые ɯараɤɬерɢɫɬɢɤɢ выɤɥɸɱаɬеɥей ɫерɢɢ АЕ2040М 
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Ɋɢɫ. 9.5. Вреɦɹɬɨɤɨвые ɯараɤɬерɢɫɬɢɤɢ выɤɥɸɱаɬеɥей АЕ2066М1 ɩрɢ ɬеɦ-

ɩераɬɭре 30±2°С (вɥɢɹɧɢе ɬеɦɩераɬɭры ɨɤрɭɠаɸщей ɫреɞы ɩрɢвеɞеɧɨ ɧа 
рɢɫ. 9.6) 
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Ɋɢɫ.9.6. Завɢɫɢɦɨɫɬɶ ɧɨɦɢɧаɥɶɧɨɝɨ раɛɨɱеɝɨ ɬɨɤа выɤɥɸɱаɬеɥей АЕ2066М1 

ɨɬ ɬеɦɩераɬɭры ɨɤрɭɠаɸщей ɫреɞы 

Ɍɚɛɥɢɰɚ 9.4 

ɉɚɪɚɦɟɬɪɵ ɪɚɛɨɬɵ ɧɟɡɚɜɢɫɢɦɨɝɨ ɪɚɫɰɟɩɢɬɟɥɹ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɩɚɪɚɦɟɬɪɚ Чɢɫɥɟɧɧɨɟ ɡɧɚчɟɧɢɟ ɩɚɪɚɦɟɬɪɚ

ɇɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ, ȼ:  

− ɩɨɫɬɨɹɧɧɵɣ ɬɨɤ 12; 24; 48; 110; 220 

− ɩɟɪɟɦɟɧɧɵɣ ɬɨɤ 12; 24; 36; 110; 220; 380 

Ɉɛɟɫɩɟчɢɜɚɟɬ ɪɚɫɰɟɩɥɟɧɢɟ ɜ % ɨɬ ɧɨɦɢɧɚɥɶɧɨɝɨ 
ɧɚɩɪɹɠɟɧɢɹ ɨɬ 70 ɞɨ 110% 

ɋɨɛɫɬɜɟɧɧɨɟ ɜɪɟɦɹ ɨɬɤɥɸчɟɧɢɹ ɜɵɤɥɸчɚɬɟɥɹ ɫ 
ɧɟɡɚɜɢɫɢɦɵɦ ɪɚɫɰɟɩɢɬɟɥɟɦ, ɫ, ɧɟ ɛɨɥɟɟ 0,1 
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Ɋɢɫ. 9.7. Эɥеɤɬрɢɱеɫɤаɹ ɫɯеɦа ɨɞɧɨɝɨ ɢɡ авɬɨɦаɬɨв АЕ20 ɫ ɧеɡавɢɫɢɦыɦ 

раɫцеɩɢɬеɥеɦ ɢ вɫɩɨɦɨɝаɬеɥɶɧыɦ ɤɨɧɬаɤɬɨɦ  
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ɉɊИЛОɀЕɇИЕ 1 

Ɍɚɛɥɢɰɚ ɉ1.1 

Ɉɫɧɨɜɧɵɟ ɬɟɯɧɢчɟɫɤɢɟ ɞɚɧɧɵɟ ɚɜɬɨɦɚɬɢчɟɫɤɢɯ ɜɵɤɥɸчɚɬɟɥɟɣ 

ȼɢɞ ɪɚɫɰɟ-
ɩɢɬɟɥɹ 

ɦɚɤɫɢɦɚɥɶ-
ɧɨɝɨ ɬɨɤɚ 

ɍɫɬɚɜɤɚ ɫɪɚ-
ɛɚɬɵɜɚɧɢɹ 
ɪɚɫɰɟɩɢɬɟɥɹ

ȼɪɟɦɹ ɫɪɚɛɚɬɵɜɚ-
ɧɢɹ, ɫ 

Ɍɢ
ɩ 

 

U
ɧɨ
ɦ,

 ȼ
 

I  
ɧɨ
ɦ,

 А
 

Чɢ
ɫɥ
ɨ 
ɩɨ
ɥɸ
ɫɨ
ɜ 

ɜ 
ɡɨɧɟ 
ɩɟɪɟ-
ɝɪɭɡ-
ɤɢ 

ɜ 
ɡɨɧɟ 
КЗ 

ɇɨɦɢ-

ɧɚɥɶɧɵɟ 
ɬɨɤɢ 

ɪɚɫɰɟɩɢ-

ɬɟɥɹ, А 

ɜ ɡɨɧɟ 
ɩɟɪɟ-
ɝɪɭɡ-
ɤɢ 

ɜ ɡɨɧɟ 
КЗ 

ɩɪɢ 

ɬɨɤɟ 
1,05 

I ɧɨɦ 

ɩɪɢ 

ɬɨɤɟ 
6 I ɧɨɦ

ɜ ɡɨɧɟ 
КЗ 

ɉ
ɪɟ
ɞɟ
ɥɶ
ɧɚ
ɹ 
ɨɬ
ɤɥ
ɸ
чɚ
ɸ
ɳ
ɚɹ

 

ɫɩ
ɨɫ
ɨɛ
ɧɨ
ɫɬ
ɶ,

 ɤ
А

 

ȼ
ɢɞ

 ɩ
ɪɢ
ɜɨ
ɞɚ

 

=220 35 

=440 25 

∼380 
Э06 

∼660 

800; 

1000 

630; 800; 

630; 800; 

1000 

 

3; 5; 

7; 10
40 

=440 45 
Э16 ∼660 

1250; 

1600 

630; 

1000 

1600 
30 

=440 50 

Э25 ∼660 

2000; 

2500; 

3200; 

4000 

1000; 

1600 

2500; 

4000 

=440 

55 

Э40 ∼660 

4000; 

5000; 

6300 

— 

ɉ
ɨɥ
ɭɩ
ɪɨ
ɜɨ
ɞɧ
ɢɤ
ɨɜ
ɵ
ɣ 

 

ɉ
ɨɥ
ɭɩ
ɪɨ
ɜɨ
ɞɧ
ɢɤ
ɨɜ
ɵ
ɣ 

 

2500; 

4000 

6300 

1,25 

3; 5; 7

— 
4; 8; 

16 

0,25; 

0,45; 

0,7 

85 

Ɋɭ
чɧ
ɨɣ

, 
ɷɥ
ɟɤ
ɬɪ
ɨɦ
ɚɝ
ɧɢ
ɬɧ
ɵ
ɣ 

 

=220 2 — 5 — 3-20 — 4,5 

АК50 ∼380 
50 

2; 3 

Эɥ
ɟɤ
ɬɪ
ɨɦ
ɚɝ
ɧɢ
ɬɧ
ɵɣ

 ɫ 
ɝɢ
ɞ-

ɪɚ
ɜɥ
ɢч
ɟɫ
ɤɢ
ɦ 
ɡɚ
ɦɟ
ɞɥ
ɟɧ
ɢɟ
ɦ 

ɫ ɪ
ɚɛ
ɚɬ
ɵɜ
ɚɧ
ɢɹ

 

Э
ɥɟ
ɤɬ
ɪɨ
ɦɚ
ɝɧ
ɢɬ
ɧɵ
ɣ 
ɛɟ
ɡ 

ɡɚ
ɦɟ
ɞɥ
ɢɬ
ɟɥ
ɹ 

0,6; 0,8; 

1; 1,2; 

1,5; 2; 

2,5; 4; 5; 

6; 8; 10; 

12,5; 15; 

20; 25; 

32; 40; 

45; 50 

1,35 5; 10

ɧɟ
 ɫ
ɪɚ
ɛɚ
ɬɵ
ɜɚ
ɟɬ

 

— 
0,2-

0,4 
5 Ɋɭ

чɧ
ɨɣ

  

=220 1 1,5; 5 3-5 

=440 2 
— 

3 

АК63 

∼500 

63 

2; 3 

0,6;0,8; 

1; 1,25; 

1,6; 2; 

2,5; 3,15; 

4; 5; 6,3; 

8; 10; 

12,5; 16; 

20; 25; 

31,5; 40; 

50; 63 

1,3 

1,5; 3; 

12 

— 3-20 — 

2,3; 9 

=220 2 0,5-4 

∼500 
0,3-

3,5 

Аɉ50Ȼ
* 

∼660 

50 
3 

К
ɨɦ
ɛɢ
ɧɢ
ɪɨ
ɜɚ
ɧɧ
ɵ
ɣ 

 

Э
ɥɟ
ɤɬ
ɪɨ
ɦɚ
ɝɧ
ɢɬ
ɧɵ
ɣ 

 

1,6; 2,5; 

4; 6,4; 10
1,25 

3; 5; 

10 
— 1,5-10 — 

0,24-1 

Ɋɭ
чɧ
ɨɣ

  



 339

ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ ɉ1.1 

ȼɢɞ ɪɚɫɰɟ-
ɩɢɬɟɥɹ 

ɦɚɤɫɢɦɚɥɶ-
ɧɨɝɨ ɬɨɤɚ 

ɍɫɬɚɜɤɚ ɫɪɚ-
ɛɚɬɵɜɚɧɢɹ 
ɪɚɫɰɟɩɢɬɟɥɹ

ȼɪɟɦɹ ɫɪɚɛɚɬɵɜɚ-
ɧɢɹ, ɫ 

Ɍɢɩ  
Uɧɨɦ, 

ȼ 

I ɧɨɦ, 

А 

Чɢ
ɫɥ
ɨ 
ɩɨ
ɥɸ
ɫɨ
ɜ 

ɜ 
ɡɨɧɟ 
ɩɟɪɟ-
ɝɪɭɡ-
ɤɢ 

ɜ 
ɡɨɧɟ 
КЗ 

ɇɨɦɢ-

ɧɚɥɶɧɵɟ 
ɬɨɤɢ 

ɪɚɫɰɟɩɢ-

ɬɟɥɹ, А 

ɜ ɡɨɧɟ 
ɩɟɪɟ-
ɝɪɭɡ-
ɤɢ 

ɜ ɡɨɧɟ 
КЗ 

ɩɪɢ 

ɬɨɤɟ 
1,05 

I ɧɨɦ 

ɩɪɢ 

ɬɨɤɟ 
6 I ɧɨɦ

ɜ ɡɨɧɟ 
КЗ 

ɉ
ɪɟ
ɞɟ
ɥɶ
ɧɚ
ɹ 
ɨɬ
ɤɥ
ɸ
чɚ
ɸ

-
ɳ
ɚɹ

 ɫ
ɩɨ
ɫɨ
ɛɧ
ɨɫ
ɬɶ

, 
ɤА

 

ȼ
ɢɞ

 ɩ
ɪɢ
ɜɨ
ɞɚ

 

АЕ1000

** 
∼380 25 1 

6; 10; 16; 

20; 25 

1,25; 

1,5 
12-18

1,2; 

1,8 

∼380 0,7-4 

АЕ2020 ∼660 
16 3 

0,3; 0,4; 
0,5; 0,6; 
0,8; 1; 

1,25; 1,6; 
2; 2,5; 

3,15; 4; 
5; 6,3; 8; 
10; 12,5; 

16 

0,9-

1,15 
12 

— — 

0,7-

1,6 

∼220 1 2-6 

∼380 1; 3 0,8-6 

∼440 1 2-4,5 

А
Е2

0
4
0

 

А
Е2

0
4
0
Ɇ

 

∼660 

63 

3 

0,6; 0,8; 

1; 1,25; 

1,6; 2; 

2,5; 3,15; 

4; 5; 6,3; 

8; 10; 

12,5; 16; 

20; 25; 

31,5; 40; 

50; 63 

ɇ
ɟ 
ɫɪ
ɚɛ
ɚɬ
ɵ
ɜɚ
ɟɬ

  

— — 

0,7-4 

∼380 2,4-6 

А
Е2

0
5
0
Ɇ

 

∼660 
100  

10; 12,5; 

16; 20; 

25; 32; 

40; 50; 

63; 80; 

100 

0,9-

1,15 
12 

ɇ
ɟ ɫ
ɪɚ
ɛɚ
ɬɵ

-
ɜɚ
ɟɬ

 ɜ
 ɬɟ
чɟ

-
ɧɢ
ɟ 2
ч.

 

5-20 — 
2,1-4 

∼380 
3,5− 

11,5 

А
Е2

0
6
0

 

∼660 

160  

16; 20; 

25; 31,5; 

40; 50; 

63; 80; 

100; 125; 

160 

0,9-

1,15 
12 — — — 

3−6 

Ɋɭ
чɧ
ɨɣ

 

=220 1,3-10 2-5 

А
Е2

5
3
0

 

∼380 
25 1; 2 

0,6; 0,84; 

1; 1,25; 

1,6; 2; 

2,5; 3,25; 

4; 5; 6,3; 

8; 10; 

12,5; 16; 

20; 25 

 
2-10 

— — — 
0,8−5 

— 

=220 
2,5; 5; 

10 
5-10 АЕ2540 ∼380 

63  

25; 31,5; 

40; 50; 

63 

— 

5-10 

— — — 

3-6 

— 

АЕ2550 =220 100  

Ɍɟ
ɩɥ
ɨɜ
ɨɣ

  

Э
ɥɟ
ɤɬ
ɪɨ
ɦɚ
ɝɧ
ɢɬ
ɧɵ
ɣ 

50; 60; 

80; 100 
     20 — 
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ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ ɉ1.1 

ȼɢɞ ɪɚɫɰɟ-
ɩɢɬɟɥɹ 

ɦɚɤɫɢɦɚɥɶ-
ɧɨɝɨ ɬɨɤɚ 

ɍɫɬɚɜɤɚ ɫɪɚ-
ɛɚɬɵɜɚɧɢɹ 
ɪɚɫɰɟɩɢɬɟɥɹ

ȼɪɟɦɹ ɫɪɚɛɚɬɵɜɚ-
ɧɢɹ, ɫ 

Ɍɢɩ  
Uɧɨɦ, 

ȼ 

I ɧɨɦ, 

А 

Чɢ
ɫɥ
ɨ 
ɩɨ
ɥɸ
ɫɨ
ɜ 

ɜ 
ɡɨɧɟ 
ɩɟɪɟ-
ɝɪɭɡ-
ɤɢ 

ɜ 
ɡɨɧɟ 
КЗ 

ɇɨɦɢ-

ɧɚɥɶɧɵɟ 
ɬɨɤɢ 

ɪɚɫɰɟɩɢ-

ɬɟɥɹ, А 

ɜ ɡɨɧɟ 
ɩɟɪɟ-
ɝɪɭɡ-
ɤɢ 

ɜ ɡɨɧɟ 
КЗ 

ɩɪɢ 

ɬɨɤɟ 
1,05 

I ɧɨɦ 

ɩɪɢ 

ɬɨɤɟ 
6 I ɧɨɦ

ɜ ɡɨɧɟ 
КЗ 

ɉ
ɪɟ
ɞɟ
ɥɶ
ɧɚ
ɹ 
ɨɬ
ɤɥ
ɸ
чɚ
ɸ

-
ɳ
ɚɹ

 ɫ
ɩɨ
ɫɨ
ɛɧ
ɨɫ
ɬɶ

, 
ɤА

 

ȼ
ɢɞ

 ɩ
ɪɢ
ɜɨ
ɞɚ

 

ȼА13-

25 
∼114

0 
25 3 

3,15; 5; 

16; 25 
— 7 — — — 1,5 — 

∼660 6 

ȼ
А

1
3

-2
9

 

=440 
63 2; 3 

Эɥ
ɟɤ
ɬɪ
ɨɦ
ɚɝ
ɧɢ
ɬɧ
ɵɣ

 ɫ 
ɝɢ
ɞɪ
ɚɜ
ɥɢ
чɟ
ɫɤ
ɢɦ

 

ɡɚ
ɦɟ
ɞɥ
ɟɧ
ɢɟ
ɦ 
ɫɪ
ɚɛ
ɚɬ
ɵɜ
ɚɧ
ɢɹ

 

0,6; 0,8; 1; 

1,25; 1,6; 

2; 2,5; 

3,15; 4; 5; 

6,3; 8; 10; 

12,5; 16; 

20; 25; 

31,5; 40; 

50; 63 

6; 12
3; 6; 

12 
— — — 

10 
— 

ȼА16 ∼380 
6,3-

31,5 
1 — — 

95-

440 
— — — 1 — 

∼380 2-10 1,2-6 ȼА19 

(ȼА19-

29) 
=220 

0,6-63 1; 2 0,6-63 — 
1,3-10

— — — 
2-10 

— 

∼380 1 

ȼ
А

2
2

-

2
7

 

=220 
40 3; 2 

6,3; 10; 

16; 20; 

25; 31,5; 

40 

— — — — — 
1,7-3 

Эɥɟɤ-
ɬɪɨɞɜɢ-

ɝɚɬɟɥɶ-
ɧɵɣ 

∼380 
1,5-

3,8 

ȼА51-

25 

ȼА51Ƚ-

25 
∼660 

0,3-25 3 

0,3-4 

(ȼА51-25) 

5-25 

(ȼА51Ƚ25)

1,2; 

1,35 

7; 10; 

14 
— — — 

1,2-3 

=220 3; 6; 7 2-28 

ȼА51−
31/33 ∼660 

100; 

160 

1; 2; 

3 

ɞɥɹ 100А 

6,3-100 

ɞɥɹ 160 

А 80-160

1,2; 

1,25; 

1,35 
3; 7; 

10 

— — — 
1,5-12 

Ɋɭ
чɧ
ɨɣ

  

=220 
6; 8; 

10 
25-35 ȼА51-

35 ∼660 

250 2; 3 

80; 100; 

125; 200; 

250 

— 

12 

   

10-12 

=440 6 35-85 ȼА51 

ȼА52 ∼500 
400  

250; 300; 

400 
 

20 
— — — 

12-20 

=440 
6; 8; 

10 
5-110 

ȼ
А

5
7

-3
5

 

ȼ
А

5
7

-3
7

 

∼660 

250 3 

Ɍɟ
ɩɥ
ɨɜ
ɨɣ

 

Э
ɥɟ
ɤɬ
ɪɨ
ɦɚ
ɝɧ
ɢɬ
ɧɵ
ɣ 

16; 20; 

25; 31,5; 

40; 50; 

63; 80; 

100; 125; 

160; 200; 

250 

— 

12 

— — — 

3,5-20 

Ɋɭ
чɧ
ɨɣ

, 
ɷɥ
ɟɤ
ɬɪ
ɨɦ
ɚɝ
ɧɢ
ɬɧ
ɵ
ɣ 
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ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ ɉ1.1 

ȼɢɞ ɪɚɫɰɟ-
ɩɢɬɟɥɹ 

ɦɚɤɫɢɦɚɥɶ-
ɧɨɝɨ ɬɨɤɚ 

ɍɫɬɚɜɤɚ ɫɪɚ-
ɛɚɬɵɜɚɧɢɹ 
ɪɚɫɰɟɩɢɬɟɥɹ

ȼɪɟɦɹ ɫɪɚɛɚɬɵɜɚ-
ɧɢɹ, ɫ 

Ɍɢɩ  
Uɧɨɦ, 

ȼ 

I ɧɨɦ, 

А 
Чɢ
ɫɥ
ɨ 
ɩɨ
ɥɸ
ɫɨ
ɜ 

ɜ 
ɡɨɧɟ 
ɩɟɪɟ-
ɝɪɭɡ-
ɤɢ 

ɜ 
ɡɨɧɟ 
КЗ 

ɇɨɦɢ-

ɧɚɥɶɧɵɟ 
ɬɨɤɢ 

ɪɚɫɰɟɩɢ-

ɬɟɥɹ, А 

ɜ ɡɨɧɟ 
ɩɟɪɟ-
ɝɪɭɡ-
ɤɢ 

ɜ ɡɨɧɟ 
КЗ 

ɩɪɢ 

ɬɨɤɟ 
1,05 

I ɧɨɦ 

ɩɪɢ 

ɬɨɤɟ 
6 I ɧɨɦ

ɜ ɡɨɧɟ 
КЗ 

ɉ
ɪɟ
ɞɟ
ɥɶ
ɧɚ
ɹ 
ɨɬ
ɤɥ
ɸ
чɚ
ɸ
ɳ
ɚɹ

 
ɫɩ
ɨɫ
ɨɛ
ɧɨ
ɫɬ
ɶ,

 ɤ
А

 

ȼ
ɢɞ

 ɩ
ɪɢ
ɜɨ
ɞɚ

 

=220 35 

∼380 
6 

2500; 
3200; 
4000 

20 

ȼ
А

5
1

-3
9

 

∼660 

630 2; 3 
400; 500; 

630 
10 

2500; 
3200; 
4000; 
5000; 
6300 

— — — 

50 

=440 6 
2500; 
3200; 
4000 

— — — 85 

∼380 40 

ȼ
А

5
2

-3
9

 

∼660 

  

Ɍɟ
ɩɥ
ɨɜ
ɨɣ

 

250; 320; 

400; 500; 

630 
10 

2500; 
3200; 
4000; 
5000; 
6300 

— — — 
20 

∼380 135 

∼660 

2; 3; 

5; 7 33,5 
ȼА53-

41 
=440 2; 4; 6

— 

110 

∼380 135 

∼660 

2; 3; 

5; 7 

0,1; 

0,2; 

0,3 
33,5 

ȼ
А

5
5

-4
1

 

=440 2; 4; 6
0,1; 

0,2 
100 

∼380 55 

∼660 33,5 
ȼА56-

41*** 
=440 

1000 

Ⱦɥɹ ɩɨ-
ɥɭɩɪɨ-
ɜɨɞɧɢ-

ɤɨɜɨɝɨ 
630; 800; 

1000 Ⱦɥɹ 
ɷɥɟɤɬɪɨ-
ɦɚɝɧɢɬ-
ɧɨɝɨ 250; 

400; 630; 

1000 
— — 

0,04 

100 

=440 2; 4; 6 160 ȼА53-

43 ∼660 
2; 3; 

5; 7 

— — 
47,5 

=440 2; 4; 6
0,1; 

0,2 
— 100 

ȼ
А

5
5

-4
3

 

∼660 

1000; 

1280; 

1600 

2; 3; 

5; 7 

0,1; 

0,2; 

0,3 

 47,5 

100 ȼА56-

43*** 

1600 

1600 — 
47,5 

2; 4; 6 50 ȼА75-

45 
2500 

1575; 

2000; 

2500 
2; 3; 

5; 7 

— 

40 

2; 4; 6 60 ȼА75-

47 

=440 ∼660 

4000 

 

ɉ
ɨɥ
ɭɩ
ɪɨ
ɜɨ
ɞɧ
ɢɤ
ɨɜ
ɵ
ɣ 

 Э
ɥɟ
ɤɬ
ɪɨ
ɦɚ
ɝɧ
ɢɬ
ɧɵ
ɣ 

2520; 

3200; 

4000 

1,25 

2; 3; 

5; 7 

4; 8; 

16 

 

— 

45 

Ɋɭ
чɧ
ɨɣ

, 
ɷɥ
ɟɤ
ɬɪ
ɨɦ
ɚɝ
ɧɢ
ɬɧ
ɵ
ɣ 



 342

Ɉɤɨɧчɚɧɢɟ ɬɚɛɥɢɰɵ ɉ1.1 

ȼɢɞ ɪɚɫɰɟ-
ɩɢɬɟɥɹ 

ɦɚɤɫɢɦɚɥɶ-
ɧɨɝɨ ɬɨɤɚ 

ɍɫɬɚɜɤɚ ɫɪɚ-
ɛɚɬɵɜɚɧɢɹ 
ɪɚɫɰɟɩɢɬɟɥɹ

ȼɪɟɦɹ ɫɪɚɛɚɬɵɜɚ-
ɧɢɹ, ɫ 

Ɍɢɩ  
Uɧɨɦ, 

ȼ 

I ɧɨɦ, 

А 
Чɢ
ɫɥ
ɨ 
ɩɨ
ɥɸ
ɫɨ
ɜ 

ɜ 
ɡɨɧɟ 
ɩɟɪɟ-
ɝɪɭɡ-
ɤɢ 

ɜ 
ɡɨɧɟ 
КЗ 

ɇɨɦɢ-

ɧɚɥɶɧɵɟ 
ɬɨɤɢ 

ɪɚɫɰɟɩɢ-

ɬɟɥɹ, А 

ɜ ɡɨɧɟ 
ɩɟɪɟ-
ɝɪɭɡ-
ɤɢ 

ɜ ɡɨɧɟ 
КЗ 

ɩɪɢ 

ɬɨɤɟ 
1,05 

I ɧɨɦ 

ɩɪɢ 

ɬɨɤɟ 
6 I ɧɨɦ

ɜ ɡɨɧɟ 
КЗ 

ɉ
ɪɟ
ɞɟ
ɥɶ
ɧɚ
ɹ 
ɨɬ
ɤɥ
ɸ
чɚ
ɸ
ɳ
ɚɹ

 
ɫɩ
ɨɫ
ɨɛ
ɧɨ
ɫɬ
ɶ,

 ɤ
А

 

ȼ
ɢɞ

 ɩ
ɪɢ
ɜɨ
ɞɚ

 

2; 4; 6 100 ȼА81-

41 
2; 3; 

5; 7 
45 

2; 4; 6 100 ȼА83-

41 
2; 3; 

5; 7 

 

45 

2; 4; 6
0,1; 

0,2 
100 

ȼ
А

8
5

-4
1

 

=440 ∼660 

1000  

ɉ
ɨɥ
ɭɩ
ɪɨ
ɜɨ
ɞɧ
ɢɤ
ɨɜ
ɵ
ɣ 

Э
ɥɟ
ɤɬ
ɪɨ
ɦɚ
ɝɧ
ɢɬ
ɧɵ
ɣ 

250; 400; 

630; 

1000 

1,25 

2; 3; 

5; 7 

4; 8; 

16 

0,1; 

0,2; 

0,3 

 

45 

Ɋɭ
чɧ
ɨɣ

, 
ɷɥ
ɟɤ
ɬɪ
ɨɦ
ɚɝ
ɧɢ
ɬɧ
ɵ
ɣ 

* − ɫɦ. [6, ɬɚɛɥ. 4.11] 

** − ɫɦ. [6, ɬɚɛɥ. 4.12] 

*** − ɜɵɤɥɸчɚɬɟɥɢ ɛɟɡ ɦɚɤɫɢɦɚɥɶɧɵɯ ɪɚɫɰɟɩɢɬɟɥɟɣ ɬɨɤɚ 
Ɍɚɛɥɢɰɚ ɉ1.2 

Ɍɟɯɧɢчɟɫɤɢɟ ɞɚɧɧɵɟ ɚɜɬɨɦɚɬɢчɟɫɤɢɯ ɜɵɤɥɸчɚɬɟɥɟɣ ɫɟɪɢɢ ȼА 

ɇɨɦɢɧɚɥɶɧɵɣ ɬɨɤ, А Кɪɚɬɧɨɫɬɶ ɭɫɬɚɜɤɢ 
Ɍɢɩ 

Iɧ.А Iɧ.ɪ Кɭ (ɌɊ) Кɭ (ЭɆɊ) 
Iɨɬɤɥ., ɤА 

0,3; 0,4; 0,5; 0,6; 

0,8; 1,0; 1,25; 1,6 
3 ȼА 51Ƚ−25 

2,0; 2,5; 3,15; 4; 5 

1,2 14 

1,5 

6,3; 8 2 

10; 12,5 2,5 ȼА 51−25 

25 

16; 20; 25 

7, 10 

3,8 

6,3; 8; 10; 12 2 

10 2,5 

20; 25 3,5 

31,5; 40; 50; 63; 80 5 

ȼА 51−31−1 

ȼА 51Ƚ−31 

100 7 

6,3; 8 2 

10; 12,5 2,5 

16; 20; 25 3,8 

31,5; 40; 50; 63 

1,35 

6 

ȼА 51−31 

ȼА 51Ƚ−31 

100 

80; 100 

3, 7, 10 

7 

ȼА 51−33 

ȼА 51Ƚ−33 
160 80; 100; 125; 160 

1,25 
10 12,5 
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Ɉɤɨɧчɚɧɢɟ ɬɚɛɥɢɰɵ ɉ1.2 

ɇɨɦɢɧɚɥɶɧɵɣ ɬɨɤ, А Кɪɚɬɧɨɫɬɶ ɭɫɬɚɜɤɢ 
Ɍɢɩ 

Iɧ.А Iɧ.ɪ Кɭ (ɌɊ) Кɭ (ЭɆɊ) 
Iɨɬɤɥ., ɤА 

ȼА 51−35 250 
80; 100; 125; 160 

200; 250 
12 15 

ȼА 51−37 400 250; 320; 400 25 

ȼА 51−39 630 400; 500; 630 

1,25 

10 
35 

16; 20; 25 12 

31,5; 40 15 

50; 63 

1,35 

18 

ȼА 52−31 

ȼА 52Ƚ−31 
100 

80; 100 

3, 7, 10 

25 

80; 100 28 ȼА 52−33 

ȼА 52Ƚ−33 
160 

125; 160 
 

35 

ȼА 52−35 250 
80; 100; 125; 160; 

200; 250 
12 

ȼА 52−37 400 250; 320; 400 

30 

ȼА 52−39 630 
250; 320; 400; 500; 

630 

1,25 

10 
40 

ȼА 53−37 

ȼА 55−37 

160 

250 

400 

20 

ȼА 53−39 

ȼА 55−39 

160 

250 

400 

630 

2; 3; 5; 7; 10 

ȼА 53−41 

ȼА 55−41 
1000 

25 

ȼА 53−43 

ȼА 55−43 
1600 

2; 3; 5; 7 

31 

2; 3; 5 ȼА 53−45 

ȼА 55−45 

ȼА 75−45 

2500 

2; 3; 5; 7 

36 

ȼА 75−47 4000 

Ɋɟɝɭɥɢɪɭɟɬɫɹ ɫɬɭ-

ɩɟɧɹɦɢ 

0,63−0,8−1,0 ɨɬ Iɧɜ 
1,25 

2; 3; 5 45 
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ɉɊИЛОɀЕɇИЕ 2 

Авɬомаɬичеɫɤие выɤлючаɬели ɫ ɞелеɧием ɩо ɧомиɧальɧомɭ ɬоɤɭ  

Ɍɚɛɥɢɰɚ ɉ2.1 

Ɍɟɯɧɢчɟɫɤɢɟ ɞɚɧɧɵɟ ɚɜɬɨɦɚɬɢчɟɫɤɢɯ ɜɵɤɥɸчɚɬɟɥɟɣ  

ɫɟɪɢɢ ȼА ɧɚ ɬɨɤɢ ɞɨ 250 А 

Ⱦɚɧɧɵɟ ɜɵɤɥɸчɚɬɟɥɟɣ ɉɚɪɚɦɟɬɪɵ ɜɵɤɥɸчɚɬɟɥɟɣ 

ɍɫɬɚɜɤɢ ɩɨ ɬɨɤɭ 

ɫɪɚɛɚɬɵɜɚɧɢɹ ɷɥɟɤ-
ɬɪɨɦɚɝɧɢɬɧɨɝɨ ɪɚɫ-
ɰɟɩɢɬɟɥɹ, I/Iɧɨɦ 

Ɍɢɩ  

ɇɨɦɢ-

ɧɚɥɶɧɵɣ 

ɬɨɤ, А 

Чɢɫɥɨ 
ɩɨɥɸɫɨɜ

ɇɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɪɚɫ-
ɰɟɩɢɬɟɥɟɣ ɫ ɨɛɪɚɬɧɨɡɚ-
ɜɢɫɢɦɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢ-

ɤɨɣ, А ɷɥɟɤɬɪɨ-
ɦɚɝɧɢɬɧɨ-

ɝɨ 

ɫ ɝɢɞ-

ɪɚɜɥɢ-

чɟɫɤɢɦ 

ɡɚɦɟɞ-
ɥɢɬɟɥɟɦ 

ȼА13−25 25 3 3,15; 5,0; 16; 25 7 ⎯ 

ȼА13−29 63 2; 3 

0,6; 0,8; 1,0; 1,25; 1,6; 

2,0; 2,5; 3,15; 4; 5; 6,3; 

8; 10; 12,5; 16; 20; 25; 

31,5; 40; 50; 63 

3; 6; 12 6; 12 

ȼА14−26 32 1; 2; 3 16; 20; 25; 32 10 ⎯ 

ȼА16−26 31,5 1 6,3; 10; 16; 20; 25; 31,5 14 ⎯ 

ȼА51−26 32 2; 3 
6,3; 8; 10; 12,5; 16; 20; 

15; 32 
7; 10 ⎯ 

ȼА51Ƚ−26 32 2; 3 

ȼА51−25 25 3 

ȼА51Ƚ−25 25 3 

0,3; 0,4; 0,5; 0,6; 0,8; 

1,0; 1,25; 1,6; 2,0; 2,5; 

3,15; 4,0; 5,0; 6,3; 8,0; 

10,0; 12,5; 16; 20; 25; 32

7; 10; 14 ⎯ 

ȼА51−31 100 1; 2; 3 
6,3; 8; 10; 12,5; 16; 20; 

25; 31; 63; 80; 100 
3; 7,5; 10 ⎯ 

ȼА51Ƚ−31 100 3 
16; 25; 31,5; 40; 50; 63; 

80; 100 
14 ⎯ 

ȼА51−33 160 2; 3 80; 100; 125; 160 10 ⎯ 

ȼА57−35 250 2; 3 

16; 20; 25; 31,5; 40; 50; 

63; 80; 100; 125; 160; 

200; 250 

2,5; 4,0; 

5,0; 6,0; 

8,0; 10,0 
⎯ 
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Ɍɚɛɥɢɰɚ ɉ2.2 

Ɍɟɯɧɢчɟɫɤɢɟ ɞɚɧɧɵɟ ɚɜɬɨɦɚɬɢчɟɫɤɢɯ ɜɵɤɥɸчɚɬɟɥɟɣ ɫɟɪɢɢ ȼА  

ɧɚ ɬɨɤɢ ɜɵɲɟ 250 А 

Ⱦɚɧɧɵɟ ɜɵɤɥɸчɚɬɟɥɟɣ ɉɚɪɚɦɟɬɪɵ ɜɵɤɥɸчɚɬɟɥɟɣ 

Ɍɢɩ  

ɇɨɦɢ-

ɧɚɥɶɧɵɣ 

ɬɨɤ, А 

Чɢɫɥɨ 
ɩɨɥɸɫɨɜ

ɇɨɦɢɧɚɥɶɧɵɣ ɬɨɤ 
ɪɚɫɰɟɩɢɬɟɥɟɣ ɫ ɨɛ-

ɪɚɬɧɨɡɚɜɢɫɢɦɨɣ ɯɚ-
ɪɚɤɬɟɪɢɫɬɢɤɨɣ, А 

ɍɫɬɚɜɤɢ ɩɨ 
ɬɨɤɭ ɫɪɚɛɚ-
ɬɵɜɚɧɢɹ 
ɷɥɟɤɬɪɨ-
ɦɚɝɧɢɬɧɨɝɨ 
ɪɚɫɰɟɩɢɬɟ-
ɥɹ, I/Iɧɨɦ 

ɍɫɬɚɜɤɢ 

ɩɨ ɜɪɟɦɟ-
ɧɢ ɫɪɚɛɚ-
ɬɵɜɚɧɢɹ ɜ 
ɡɨɧɟ КЗ, ɫ

ȼА74−40 800 3 
130; 190; 260; 275; 

500; 625; 760; 800 

ȼА74−43 1600 3 1250; 1600 

ȼА74−45 3000 3 2000; 2500; 3000 

ȼА74−48 5500 3 4000; 5500 

2; 2,5; 3; 4; 

4,5; 5; 5,5; 

6; 6,5; 7; 

7,5; 8 

0,18; 0,38; 

0,63; 1,0 

ȼА81−41 1000 2; 3 250; 400; 630; 1000 2; 3; 5; 7 ⎯ 

ȼА83−41 1000 2; 3 250; 400; 630; 100 
2; 3; 4; 5; 6; 

7 
⎯ 

ȼА51−39 630 2; 3 400; 500; 630 
4; 5; 6; 8; 

10 
⎯ 

ȼА52−39 630 2; 3 
250; 320; 400; 630; 

100 
10 ⎯ 

ȼА53−43 1600 2; 3 1000; 1280; 1600 2; 3; 5; 7 ⎯ 

ȼА55−43 1600 2; 3 1000; 1280; 1600 2; 3; 5; 7 
0,1; 0,2; 

0,3 

ȼА85−41 1000 2; 3 250; 400; 630; 1000 
2; 4; 6 

2; 3; 5; 7 

0,1; 0,2 

0,1; 0,2; 

0,3 
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