
 

 
 

 

  

 
 

 

 
 

 
 

 

 
 
 

 Ʌɟɤɰɢɹ 5 

 ɉɊɈȿɄɌɂɊɈȼȺɇɂȿ ɍɋɅɈȼɂɃ ɍɄɅȺȾɄɂ ȻȿɋɋɌɕɄɈȼɈȽɈ ɉɍɌɂ 

 ɉɥɚɧ ɥɟɤɰɢɢ:

 5.1. Кɨɧɫɬɪɭɤɰɢɹ ɛɟɫɫɬɵɤɨɜɨɝɨ ɩɭɬɢ. 

 5.2. Ⱦɨɩɭɫɤɚɟɦɵɟ ɩɪɨɞɨɥɶɧɵɟ ɫɢɥɵ ɜ ɪɟɥɶɫɨɜɵɯ ɩɥɟɬɹɯ. 

 5.3.  Ɋɚɫɱɟɬ  ɢɧɬɟɪɜɚɥɨɜ  ɬɟɦɩɟɪɚɬɭɪ  ɡɚɤɪɟɩɥɟɧɢɹ  ɩɥɟɬɟɣ  ɧɚ  ɩɨɫɬɨɹɧ- 

ɧɵɣ ɪɟɠɢɦ ɷɤɫɩɥɭɚɬɚɰɢɢ. 

 5.4.  Ɉɩɪɟɞɟɥɟɧɢɟ  ɪɚɫɱɟɬɧɵɯ  ɭɞɥɢɧɟɧɢɣ  ɛɟɫɫɬɵɤɨɜɵɯ  ɩɥɟɬɟɣ ɢ  ɡɚɡɨɪɨɜ 

ɩɪɢ ɪɚɡɪɹɞɤɟ ɬɟɦɩɟɪɚɬɭɪɧɵɯ ɧɚɩɪɹɠɟɧɢɣ. 

 5.5.  Кɨɧɬɪɨɥɶ  ɡɚ  ɭɫɢɥɢɟɦ  ɡɚɬɹɠɟɤ  ɝɚɟɤ  ɢ  ɲɭɪɭɩɨɜ  ɜ  ɩɪɨɦɟɠɭɬɨɱɧɵɯ 

ɫɤɪɟɩɥɟɧɢɹɯ.

 

 5.1. Ʉɨɧɫɬɪɭɤɰɢɹ ɛɟɫɫɬɵɤɨɜɨɝɨ ɩɭɬɢ 

 Ɋɟɥɶɫɨɜɵɟ  ɩɥɟɬɢ. ɇɨɜɵɟ  ɪɟɥɶɫɨɜɵɟ  ɩɥɟɬɢ  ɫɜɚɪɢɜɚɸɬ  ɜ  ɫɬɚɰɢɨɧɚɪ- 

ɧɵɯ  ɭɫɥɨɜɢɹɯ  ɜ  ɪɟɥɶɫɨɫɜɚɪɨɱɧɵɯ  ɩɨɟɡɞɚɯ  (ɊɋɉΨ  ɢɥɢ  ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ  ɜ 
ɩɭɬɢ  ɩɟɪɟɞɜɢɠɧɵɦɢ  ɪɟɥɶɫɨɫɜɚɪɨɱɧɵɦɢ  ɦɚɲɢɧɚɦɢ  (ɉɊɋɆΨ  ɷɥɟɤɬɪɨɤɨɧ- 

ɬɚɤɬɧɨɣ ɫɜɚɪɤɨɣ. ɉɥɟɬɢ ɢɡ ɫɬɚɪɨɝɨɞɧɵɯ ɪɟɥɶɫɨɜ ɦɨɝɭɬ ɫɜɚɪɢɜɚɬɶɫɹ ɢ ɚɥɸ- 

ɦɢɧɨɬɟɪɦɢɬɧɨɣ  ɫɜɚɪɤɨɣ.  Ȼɟɫɫɬɵɤɨɜɵɟ  ɩɥɟɬɢ  ɞɨɥɠɧɵ  ɛɵɬɶ  ɨɞɧɨɝɨ  ɬɢɩɚ, 
ɨɞɧɨɣ ɦɚɪɤɢ ɫɬɚɥɢ, ɨɞɢɧɚɤɨɜɨɝɨ ɬɟɪɦɢɱɟɫɤɨɝɨ ɭɩɪɨɱɧɟɧɢɹ, ɢɡɝɨɬɨɜɥɟɧɵ ɧɚ 
ɨɞɧɨɦ ɦɟɬɚɥɥɭɪɝɢɱɟɫɤɨɦ ɤɨɦɛɢɧɚɬɟ ɢ ɨɞɧɨɣ ɤɚɬɟɝɨɪɢɢ ɤɚɱɟɫɬɜɚ [5].
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ȼ ɪɟɝɢɨɧɚɯ ɋɟɜɟɪɚ, ɋɢɛɢɪɢ ɢ Ⱦɚɥɶɧɟɝɨ ȼɨɫɬɨɤɚ ɫ ɝɨɞɨɜɵɦɢ ɚɦɩɥɢɬɭ-
ɞɚɦɢ ɬɟɦɩɟɪɚɬɭɪ ɪɟɥɶɫɨɜ ɛɨɥɟɟ 110 °ɋ ɪɟɥɶɫɨɜɵɟ ɩɥɟɬɢ ɞɨɥɠɧɵ ɫɜɚɪɢ-
ɜɚɬɶɫɹ ɩɪɟɢɦɭɳɟɫɬɜɟɧɧɨ ɢɡ ɪɟɥɶɫɨɜ ɧɢɡɤɨɬɟɦɩɟɪɚɬɭɪɧɨɣ ɧɚɞɟɠɧɨɫɬɢ. 

Ⱦɥɢɧɵ ɩɥɟɬɟɣ ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɩɪɨɟɤɬɨɦ. ȼ ɭɫɥɨɜɢɹɯ Ɋɋɉ ɫɜɚɪɢɜɚ-
ɸɬ ɩɥɟɬɢ ɞɥɢɧɨɣ 800 ɦ ɢ ɦɟɧɟɟ. ɇɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɜ ɩɭɬɢ ɨɧɢ ɫɜɚɪɢɜɚ-
ɸɬɫɹ ɞɥɢɧɨɣ ɞɨ ɛɥɨɤ-ɭɱɚɫɬɤɚ, ɩɟɪɟɝɨɧɚ ɢ ɛɨɥɶɲɟɣ. 

ɇɚ ɭɱɚɫɬɤɚɯ ɫ S-ɨɛɪɚɡɧɵɦɢ, ɨɞɢɧɨɱɧɵɦɢ ɢɥɢ ɧɟɫɤɨɥɶɤɢɦɢ ɤɪɢɜɵɦɢ 
ɪɚɞɢɭɫɨɦ ɦɟɧɟɟ 500 ɦ, ɝɞɟ ɧɚɛɥɸɞɚɟɬɫɹ ɢɧɬɟɧɫɢɜɧɵɣ ɛɨɤɨɜɨɣ ɢɡɧɨɫ ɝɨ-
ɥɨɜɤɢ ɪɟɥɶɫɨɜ, ɪɚɡɪɟɲɚɟɬɫɹ ɩɨ ɫɨɝɥɚɫɨɜɚɧɢɸ ɫ ɭɩɪɚɜɥɟɧɢɟɦ ɩɭɬɢ ɢ ɫɨ-
ɨɪɭɠɟɧɢɣ ɰɟɧɬɪɚɥɶɧɨɣ ɞɢɪɟɤɰɢɢ ɢɧɮɪɚɫɬɪɭɤɬɭɪɵ ɈȺɈ «ɊɀȾ» ɭɤɥɚɞɵ-
ɜɚɬɶ ɤɨɪɨɬɤɢɟ ɩɥɟɬɢ ɞɥɢɧɨɣ ɧɟ ɦɟɧɟɟ 350 ɦ. 

Ȼɨɥɟɟ ɤɨɪɨɬɤɢɟ ɩɥɟɬɢ, ɧɨ ɞɥɢɧɨɣ ɧɟ ɦɟɧɟɟ 150 ɦ, ɦɨɝɭɬ ɭɤɥɚɞɵɜɚɬɶ-
ɫɹ ɦɟɠɞɭ ɫɬɪɟɥɨɱɧɵɦɢ ɩɟɪɟɜɨɞɚɦɢ, ɟɫɥɢ ɫɬɵɤɢ ɫɬɹɝɢɜɚɸɬɫɹ ɨɛɵɱɧɵɦɢ 
ɛɨɥɬɚɦɢ. ɉɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɜɵɫɨɤɨɩɪɨɱɧɵɯ ɛɨɥɬɨɜ ɞɥɢɧɚ ɩɥɟɬɟɣ 
ɞɨɥɠɧɚ ɛɵɬɶ ɧɟ ɦɟɧɟɟ 100 ɦ. 

Ʉɚɠɞɚɹ ɷɤɫɩɥɭɚɬɢɪɭɟɦɚɹ ɩɥɟɬɶ ɢɦɟɟɬ ɦɚɪɤɢɪɨɜɤɭ. ȼ ɩɪɨɟɤɬɟ ɭɤɥɚɞɤɢ 
ɛɟɫɫɬɵɤɨɜɨɝɨ ɩɭɬɢ ɤɚɠɞɨɣ ɤɨɪɨɬɤɨɣ ɩɥɟɬɢ ɩɪɢɫɜɚɢɜɚɸɬ ɩɨɪɹɞɤɨɜɵɣ ɧɨɦɟɪ, 
ɩɨɞ ɤɨɬɨɪɵɦ ɨɧɚ ɞɨɥɠɧɚ ɡɧɚɱɢɬɶɫɹ ɜ ɫɜɚɪɨɱɧɨɣ ɜɟɞɨɦɨɫɬɢ Ɋɋɉ ɢ ɜ ɀɭɪ-
ɧɚɥɟ ɭɱɟɬɚ ɫɥɭɠɛɵ ɢ ɬɟɦɩɟɪɚɬɭɪɧɨɝɨ ɪɟɠɢɦɚ ɤɨɪɨɬɤɨɣ ɪɟɥɶɫɨɜɨɣ ɩɥɟɬɢ. 
ɉɪɚɜɭɸ ɢ ɥɟɜɭɸ ɩɥɟɬɢ ɩɨ ɫɱɟɬɭ ɤɢɥɨɦɟɬɪɨɜ ɨɬɦɟɱɚɸɬ ɛɭɤɜɚɦɢ ɉ ɢ Ʌ. 

ȼ ɭɫɥɨɜɢɹɯ Ɋɋɉ ɜ ɧɚɱɚɥɟ ɢ ɤɨɧɰɟ ɤɚɠɞɨɣ ɩɥɟɬɢ, ɫɜɚɪɟɧɧɨɣ ɢɡ ɧɨɜɵɯ 
ɢɥɢ ɫɬɚɪɨɝɨɞɧɵɯ ɪɟɥɶɫɨɜ, ɧɚ ɪɚɫɫɬɨɹɧɢɢ ɧɟ ɦɟɧɟɟ 150 ɫɦ ɨɬ ɟɟ ɬɨɪɰɨɜ 
ɧɚ ɜɧɭɬɪɟɧɧɟɣ ɫɬɨɪɨɧɟ ɲɟɣɤɢ ɪɟɥɶɫɚ (ɫɨ ɫɬɨɪɨɧɵ ɨɫɢ ɩɭɬɢΨ ɛɟɥɨɣ ɦɚɫ-
ɥɹɧɨɣ ɤɪɚɫɨɣ ɧɚɧɨɫɹɬɫɹ: ɧɨɦɟɪ Ɋɋɉ, ɧɨɦɟɪ ɩɥɟɬɢ ɩɨ ɫɜɚɪɨɱɧɨɣ ɜɟɞɨɦɨ-
ɫɬɢ ɢ ɞɥɢɧɚ ɩɥɟɬɢ.  

ɉɪɢ ɨɛɪɟɡɤɟ ɤɨɧɰɨɜ ɩɥɟɬɢ ɜ ɩɪɨɰɟɫɫɟ ɭɤɥɚɞɤɢ ɞɥɢɧɚ ɟɟ ɤɨɪɪɟɤɬɢɪɭɟɬɫɹ. 
ɉɨɫɥɟ ɭɤɥɚɞɤɢ ɩɥɟɬɢ ɜ ɩɭɬɶ ɟё ɦɚɪɤɢɪɨɜɤɚ, ɫɞɟɥɚɧɧɚɹ ɜ ɭɫɥɨɜɢɹɯ 

Ɋɋɉ, ɞɨɩɨɥɧɹɟɬɫɹ ɫɥɟɞɭɸɳɟɣ ɢɧɮɨɪɦɚɰɢɟɣ: 
 ɧɨɦɟɪ ɩɥɟɬɢ ɩɨ ɩɪɨɟɤɬɭ ɫ ɭɤɚɡɚɧɢɟɦ ɟɟ ɫɬɨɪɨɧɧɨɫɬɢ; 
 ɞɚɬɚ, ɝɨɞ ɭɤɥɚɞɤɢ (ɫ ɭɤɚɡɚɧɢɟɦ ɞɜɭɯ ɩɨɫɥɟɞɧɢɯ ɰɢɮɪΨ; 
 ɬɟɦɩɟɪɚɬɭɪɚ ɡɚɤɪɟɩɥɟɧɢɹ ɩɥɟɬɢ. 

ȼ ɪɟɡɭɥɶɬɚɬɟ ɦɚɪɤɢɪɨɜɤɚ ɤɨɪɨɬɤɢɯ ɩɥɟɬɟɣ ɩɪɢɧɢɦɚɟɬ ɜɢɞ: 

19 – 361 – 799,45 – 16Ʌ – 03.06.12 +34, 

ɝɞɟ 19 – ɧɨɦɟɪ Ɋɋɉ; 361 – ɧɨɦɟɪ ɩɥɟɬɢ ɩɨ ɫɜɚɪɨɱɧɨɣ ɜɟɞɨɦɨɫɬɢ;  
799,45 – ɞɥɢɧɚ ɩɥɟɬɢ, ɦ; 16Ʌ – ɧɨɦɟɪ ɩɥɟɬɢ ɩɨ ɩɪɨɟɤɬɭ ɢ ɟɟ ɫɬɨɪɨɧɧɨɫɬɶ; 
03.06.12 – ɞɚɬɚ ɢ ɝɨɞ ɭɤɥɚɞɤɢ ɩɥɟɬɢ (ɛɟɪɭɬɫɹ ɞɜɟ ɩɨɫɥɟɞɧɢɟ ɰɢɮɪɵΨ;  
+34 – ɬɟɦɩɟɪɚɬɭɪɚ ɡɚɤɪɟɩɥɟɧɢɹ ɩɥɟɬɢ ɧɚ ɩɨɫɬɨɹɧɧɵɣ ɪɟɠɢɦ ɪɚɛɨɬɵ. 

ɋɨɟɞɢɧɟɧɢɟ ɪɟɥɶɫɨɜɵɯ ɩɥɟɬɟɣ. Ɋɟɥɶɫɨɜɵɟ ɩɥɟɬɢ ɩɪɢ ɨɬɫɬɭɬɫɬɜɢɢ 
ɢɡɨɥɢɪɭɸɳɢɯ ɫɬɵɤɨɜ (ɂɋΨ ɫɨɟɞɢɧɹɸɬɫɹ ɦɟɠɞɭ ɫɨɛɨɣ ɞɜɭɦɹ ɢɥɢ ɬɪɟɦɹ 
ɩɚɪɚɦɢ ɭɪɚɜɧɢɬɟɥɶɧɵɯ ɪɟɥɶɫɨɜ. 
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ȼ ɪɟɝɢɨɧɚɯ ɫ ɝɨɞɨɜɵɦɢ ɚɦɩɥɢɬɭɞɚɦɢ ɛɨɥɟɟ 110 °ɋ ɢ ɦɚɤɫɢɦɚɥɶɧɵɦɢ 
ɫɭɬɨɱɧɵɦɢ ɩɟɪɟɩɚɞɚɦɢ ɬɟɦɩɟɪɚɬɭɪɵ ɪɟɥɶɫɨɜ 50 °ɋ ɢ ɛɨɥɟɟ, ɩɨ ɫɨɝɥɚɫɨ-
ɜɚɧɢɸ ɫ ɧɚɱɚɥɶɧɢɤɨɦ ɫɥɭɠɛɵ ɩɭɬɢ, ɦɨɠɧɨ ɭɤɥɚɞɵɜɚɬɶ ɩɨ ɱɟɬɵɪɟ ɩɚɪɵ 
ɭɪɚɜɧɢɬɟɥɶɧɵɯ ɪɟɥɶɫɨɜ. 

ɉɪɢ ɭɫɬɪɨɣɫɬɜɟ ɜ ɭɪɚɜɧɢɬɟɥɶɧɨɦ ɩɪɨɥɟɬɟ ɫɛɨɪɧɵɯ ɢɡɨɥɢɪɭɸɳɢɯ 
ɫɬɵɤɨɜ ɭɤɥɚɞɵɜɚɸɬɫɹ ɱɟɬɵɪɟ ɩɚɪɵ ɭɪɚɜɧɢɬɟɥɶɧɵɯ ɪɟɥɶɫɨɜ ɫ ɪɚɫɩɨɥɨ-
ɠɟɧɢɟɦ ɢɡɨɥɢɪɭɸɳɢɯ ɫɬɵɤɨɜ ɜ ɫɟɪɟɞɢɧɟ ɭɪɚɜɧɢɬɟɥɶɧɵɯ ɩɪɨɥɟɬɨɜ. 

ɇɟ ɞɨɩɭɫɤɚɟɬɫɹ ɪɚɫɩɨɥɨɠɟɧɢɟ ɫɬɵɤɨɜ, ɜ ɬɨɦ ɱɢɫɥɟ ɫɜɚɪɧɵɯ, ɜ ɩɪɟɞɟ-
ɥɚɯ ɩɟɪɟɟɡɞɧɨɝɨ ɧɚɫɬɢɥɚ. ɋɯɟɦɚ ɪɚɫɩɨɥɨɠɟɧɢɹ ɭɪɚɜɧɢɬɟɥɶɧɵɯ ɪɟɥɶɫɨɜ 
ɢ ɢɡɨɥɢɪɭɸɳɢɯ ɫɬɵɤɨɜ ɜ ɪɚɣɨɧɟ ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɝɨ ɩɟɪɟɟɡɞɚ ɩɨɤɚɡɚɧɚ 
ɧɚ ɪɢɫ. 5.1. 

 

 
2 

1  

ɚ  

ɛ  

12,5 ɦ  12,5 ɦ 
 

12,5 ɦ 
 

12,5 (25) ɦ 
 ɉɥɟɬɶ

 
ɉɥɟɬɶ

 ɍɪɚɜɧɢɬɟɥɶɧɵɣ ɩɪɨɥɟɬ   
 

Ɋɢɫ. 5.1. ɋɯɟɦɵ ɪɚɫɩɨɥɨɠɟɧɢɹ ɭɪɚɜɧɢɬɟɥɶɧɵɯ ɪɟɥɶɫɨɜ ɢ 
ɢɡɨɥɢɪɭɸɳɢɯ ɫɬɵɤɨɜ ɜ ɪɚɣɨɧɟ ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɝɨ ɩɟɪɟ-
ɟɡɞɚ: ɚ – ɫɨ ɫɛɨɪɧɵɦɢ ɢɡɨɥɢɪɭɸɳɢɦɢ ɫɬɵɤɚɦɢ 2; ɛ – ɫ 
ɜɵɫɨɤɨɩɪɨɱɧɵɦɢ ɢɡɨɥɢɪɭɸɳɢɦɢ ɫɬɵɤɚɦɢ 1 

 
ȼ ɦɟɫɬɚɯ ɩɪɢɦɵɤɚɧɢɹ ɪɟɥɶɫɨɜɵɯ ɩɥɟɬɟɣ ɛɟɫɫɬɵɤɨɜɨɝɨ ɩɭɬɢ ɫ ɠɟɥɟ-

ɡɨɛɟɬɨɧɧɵɦɢ ɲɩɚɥɚɦɢ ɤ ɫɬɪɟɥɨɱɧɵɦ ɩɟɪɟɜɨɞɚɦ ɫ ɞɟɪɟɜɹɧɧɵɦɢ ɛɪɭɫɶ-
ɹɦɢ, ɛɚɲɦɚɤɨɫɛɪɚɫɵɜɚɬɟɥɹɦ, ɭɪɚɜɧɢɬɟɥɶɧɵɦ ɩɪɢɛɨɪɚɦ, ɦɨɫɬɚɦ ɫ ɞɟɪɟ-
ɜɹɧɧɵɦɢ ɦɨɫɬɨɜɵɦɢ ɛɪɭɫɶɹɦɢ ɠɟɥɟɡɨɛɟɬɨɧɧɵɟ ɲɩɚɥɵ ɭɤɥɚɞɵɜɚɸɬ ɩɨ 
ɫɯɟɦɚɦ Д5, ɪɢɫ. 2.1 ɢ ɪɢɫ. 2.2Ж. ȼ ɦɟɫɬɚɯ ɩɪɢɦɵɤɚɧɢɹ ɭɤɥɚɞɵɜɚɸɬɫɹ ɞɜɟ 
ɩɚɪɵ ɭɪɚɜɧɢɬɟɥɶɧɵɯ ɪɟɥɶɫɨɜ ɞɥɢɧɨɣ 12,5 ɦ. ɇɚ ɤɨɧɰɟ ɩɟɪɜɨɝɨ ɡɜɟɧɚ 
ɭɪɚɜɧɢɬɟɥɶɧɨɝɨ ɩɪɨɥɟɬɚ, ɩɪɢɦɵɤɚɸɳɟɝɨ ɤ ɩɥɟɬɹɦ ɛɟɫɫɬɵɤɨɜɨɝɨ ɩɭɬɢ, 
ɭɤɥɚɞɵɜɚɸɬɫɹ ɱɟɬɵɪɟ ɞɟɪɟɜɹɧɧɵɟ ɲɩɚɥɵ. 

ɋɤɪɟɩɥɟɧɢɹ. ɉɪɨɦɟɠɭɬɨɱɧɵɟ ɪɟɥɶɫɨɜɵɟ ɫɤɪɟɩɥɟɧɢɹ ɛɟɫɫɬɵɤɨɜɨɝɨ 
ɩɭɬɢ ɞɨɥɠɧɵ ɨɛɟɫɩɟɱɢɜɚɬɶ ɧɨɪɦɚɬɢɜɧɨɟ ɩɪɢɠɚɬɢɟ ɪɟɥɶɫɚ ɤ ɨɫɧɨɜɚɧɢɸ 
ɧɟ ɦɟɧɟɟ 20 ɤɇ ɫ ɩɨɦɨɳɶɸ ɭɩɪɭɝɢɯ ɢɥɢ ɠɟɫɬɤɢɯ ɤɥɟɦɦ ɫ ɭɩɪɭɝɢɦɢ ɷɥɟ-
ɦɟɧɬɚɦɢ, ɦɨɧɨɪɟɝɭɥɹɬɨɪ ɫɤɪɟɩɥɟɧɢɹ ȺɊɋ ɞɨɥɠɟɧ ɛɵɬɶ ɭɫɬɚɧɨɜɥɟɧ ɧɚ 
ɬɪɟɬɶɸ ɩɨɡɢɰɢɸ. Ⱦɚɧɧɨɟ ɫɤɪɟɩɥɟɧɢɟ ɞɨɥɠɧɨ ɨɛɟɫɩɟɱɢɜɚɬɶ ɧɚɝɪɭɡɤɢ, 
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ɞɟɣɫɬɜɭɸɳɢɟ ɧɚ ɭɡɟɥ ɜ ɨɛɵɱɧɵɯ ɭɫɥɨɜɢɹɯ: ɝɨɪɢɡɨɧɬɚɥɶɧɵɯ ɩɪɨɞɨɥɶɧɵɯ 
ɫɢɥ – 14 ɤɇ; ɛɨɤɨɜɵɯ ɫɢɥ ɜ ɩɪɹɦɵɯ ɢ ɤɪɢɜɵɯ ɪɚɞɢɭɫɨɦ 500 ɦ ɢ ɛɨɥɟɟ – 
ɧɟ ɦɟɧɟɟ 50 ɤɇ, ɜ ɤɪɢɜɵɯ ɪɚɞɢɭɫɚɦɢ ɦɟɧɟɟ 500 ɦ – ɧɟ ɦɟɧɟɟ 100 ɤɇ. 

ȼ ɫɥɨɠɧɵɯ ɩɪɢɪɨɞɧɨ-ɤɥɢɦɚɬɢɱɟɫɤɢɯ ɭɫɥɨɜɢɹɯ ɫ ɝɨɞɨɜɵɦɢ ɚɦɩɥɢɬɭ-
ɞɚɦɢ ɬɟɦɩɟɪɚɬɭɪ ɪɟɥɶɫɨɜ ɛɨɥɟɟ 110 °ɋ ɢ ɜ ɫɥɨɠɧɵɯ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ 
ɭɫɥɨɜɢɹɯ ɧɚ ɭɱɚɫɬɤɚɯ ɫ ɫɨɱɟɬɚɧɢɟɦ ɤɪɢɜɵɯ ɪɚɞɢɭɫɚɦɢ 650–250 ɦ, ɡɚɬɹɠ-
ɧɵɯ ɫɩɭɫɤɨɜ, ɩɨɞɴɟɦɨɜ, ɭɤɥɨɧɨɜ ɤɪɚɬɧɨɣ ɬɹɝɢ ɩɪɢ ɨɛɪɚɳɟɧɢɢ ɧɚ ɧɢɯ ɬɹ-
ɠɟɥɨɜɟɫɧɵɯ ɢ ɞɥɢɧɧɨɫɨɫɬɚɜɧɵɯ ɩɨɟɡɞɨɜ ɩɪɢɦɟɧɹɸɬɫɹ ɩɨɜɵɲɟɧɧɵɟ 
ɬɪɟɛɨɜɚɧɢɹ ɤ ɭɡɥɚɦ ɩɪɨɦɟɠɭɬɨɱɧɵɯ ɫɤɪɟɩɥɟɧɢɣ: ɞɨɥɠɧɵ ɨɛɟɫɩɟɱɢɜɚɬɶ 
ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɫɞɜɢɝɭ ɪɟɥɶɫɨɜ ɩɨ ɲɩɚɥɟ ɧɟ ɦɟɧɟɟ 16,5 ɤɇ; ɜɨɫɩɪɢɧɢ-
ɦɚɬɶ ɛɨɤɨɜɵɟ ɫɢɥɵ ɜ ɤɪɢɜɵɯ ɪɚɞɢɭɫɚɦɢ 350–650 ɦ ɧɟ ɦɟɧɟɟ 100 ɤɇ, ɪɚ-
ɞɢɭɫɚɦɢ 349–250 ɦ – ɧɟ ɦɟɧɟɟ 140 ɤɇ. Ʉɪɨɦɟ ɬɨɝɨ, ɩɨɝɨɧɧɨɟ ɫɨɩɪɨɬɢɜ-
ɥɟɧɢɟ ɩɨɩɟɪɟɱɧɨɦɭ ɫɞɜɢɝɭ ɪɟɥɶɫɨɲɩɚɥɶɧɨɣ ɪɟɲɟɬɤɢ ɜ ɤɪɢɜɵɯ ɪɚɞɢɭɫɚ-
ɦɢ ɦɟɧɟɟ 350 ɦ ɞɨɥɠɧɨ ɛɵɬɶ ɛɨɥɟɟ 12 ɤɇ/ɦ Д5]. 

Ɂɚɬɹɠɤɚ ɛɨɥɬɨɜ ɢ ɲɭɪɭɩɨɜ ɩɪɨɦɟɠɭɬɨɱɧɵɯ ɫɤɪɟɩɥɟɧɢɣ ɤɪɭɬɹɳɢɦ ɦɨ-
ɦɟɧɬɨɦ ɞɨɥɠɧɚ ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ ɬɪɟɛɨɜɚɧɢɹɦ ɬɚɛɥ. 5.1. 

 

Ɍɚɛɥɢɰɚ 5.1 
ɇɨɪɦɵ ɡɚɬɹɠɤɢ ɛɨɥɬɨɜ ɢ ɲɭɪɭɩɨɜ ɩɪɢ ɭɤɥɚɞɤɟ ɛɟɫɫɬɵɤɨɜɨɝɨ ɩɭɬɢ 

ɢ ɞɨɩɭɫɤɚɟɦɨɟ ɩɨɧɢɠɟɧɢɟ ɟɟ ɜ ɩɪɨɰɟɫɫɟ ɷɤɫɩɥɭɚɬɚɰɢɢ 
 

ɉɨɤɚɡɚɬɟɥɢ 

Ʉɪɭɬɹɳɢɣ ɦɨɦɟɧɬ, ɇ.ɦ, ɩɪɢ ɬɢɩɚɯ ɫɤɪɟɩɥɟɧɢɣ 
ɄȻ-65 

ɀȻɊ-65 

ɀȻɊ-65ɒ, 
ɀȻɊ-

65ɉɒɆ, 
ɀȻɊ-65ɉɒ 

W-30 
ɤɥɟɦɦ-

ɧɵɣ 
ɛɨɥɬ 

ɡɚɤɥɚɞ-
ɧɨɣ ɛɨɥɬ 

Ɂɚɬɹɠɤɚ ɛɨɥɬɨɜ ɢ ɲɭɪɭɩɨɜ ɩɪɢ 
ɭɤɥɚɞɤɟ ɛɟɫɫɬɵɤɨɜɨɝɨ ɩɭɬɢ 

  150   
200* 

  120   
150* 

200 250 350 

Ⱦɨɩɭɫɤɚɟɦɨɟ ɩɨɧɢɠɟɧɢɟ ɡɚɬɹɠɤɢ 
ɛɨɥɬɨɜ ɢ ɲɭɪɭɩɨɜ ɜ ɩɪɨɰɟɫɫɟ 
ɷɤɫɩɥɭɚɬɚɰɢɢ 

  100   
120** 

  70   
90** 

120 150 
  200   
250** 

 
 Ⱦɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɡɚɩɚɫɚ ɭɫɢɥɢɹ ɩɪɢɠɚɬɢɹ ɡɚɬɹɠɤɭ ɝɚɟɤ ɛɨɥɬɨɜ ɫɤɪɟɩɥɟɧɢɣ ɄȻ-

65 ɩɪɢ ɭɤɥɚɞɤɟ ɩɥɟɬɟɣ ɢ ɩɪɢ ɩɨɞɬɹɝɢɜɚɧɢɢ ɢɯ ɜ ɩɪɨɰɟɫɫɟ ɷɤɫɩɥɭɚɬɚɰɢɢ ɧɟɨɛɯɨɞɢɦɨ 
ɩɪɨɢɡɜɨɞɢɬɶ ɤɪɭɬɹɳɢɦ ɦɨɦɟɧɬɨɦ: 200 ɇ.ɦ (20 ɤɝɫ.ɦΨ – ɞɥɹ ɤɥɟɦɦɧɵɯ ɛɨɥɬɨɜ; 150 ɇ.ɦ 
(15 ɤɝɫ.ɦΨ – ɞɥɹ ɡɚɤɥɚɞɧɵɯ ɛɨɥɬɨɜ. 

 Ⱦɥɹ ɫɥɨɠɧɵɯ ɩɪɢɪɨɞɧɨ-ɤɥɢɦɚɬɢɱɟɫɤɢɯ ɢ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ ɭɫɥɨɜɢɣ. 
ȼ ɱɢɫɥɢɬɟɥɟ – ɧɨɪɦɢɪɭɟɦɵɟ ɜɟɥɢɱɢɧɵ. 
 

Ɂɚ ɞɨɩɭɫɤɚɟɦɨɟ ɩɨɧɢɠɟɧɢɟ ɡɚɬɹɠɤɢ ɛɨɥɬɨɜ ɢ ɲɭɪɭɩɨɜ ɩɪɢɧɢɦɚɟɬɫɹ 
ɫɪɟɞɧɢɣ ɤɪɭɬɹɳɢɣ ɦɨɦɟɧɬ. 

Ɉɫɧɨɜɧɨɣ ɬɢɩ ɩɪɨɦɟɠɭɬɨɱɧɨɝɨ ɫɤɪɟɩɥɟɧɢɹ ɛɟɫɫɬɵɤɨɜɨɝɨ ɩɭɬɢ ɜ ɧɚ-
ɫɬɨɹɳɟɟ ɜɪɟɦɹ ɩɪɢɧɹɬ ɀȻɊ-65 ɢ ɀȻɊ-65ɒ ɛɟɡ ɩɨɞɪɟɥɶɫɨɜɨɣ ɩɨɞɤɥɚɞ-
ɤɢ. Ⱦɥɹ ɭɜɟɥɢɱɟɧɢɹ ɫɬɚɛɢɥɶɧɨɫɬɢ ɲɢɪɢɧɵ ɤɨɥɟɢ ɢ ɫɪɨɤɚ ɫɥɭɠɛɵ ɷɥɟ-
ɦɟɧɬɨɜ ɫɤɪɟɩɥɟɧɢɹ ɜ ɤɪɢɜɵɯ ɦɚɥɨɝɨ ɪɚɞɢɭɫɚ ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɭɤɥɚɞɤɚ 
ɩɨɞɤɥɚɞɨɱɧɨɝɨ ɜɚɪɢɚɧɬɚ ɀȻɊ-65ɉɒ ɢ ɀȻɊ-65ɉɒɆ. 
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ȼ ɫɤɪɟɩɥɟɧɢɢ ɀȻɊ-65 (ɪɢɫ. 5.2Ψ 
ɪɟɥɶɫ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɧɚ ɢɡɨɥɢ-
ɪɭɸɳɭɸ ɩɪɨɤɥɚɞɤɭ-ɚɦɨɪɬɢɡɚɬɨɪ 1, 
ɪɚɫɩɨɥɨɠɟɧɧɭɸ ɧɚ ɡɚɝɥɭɛɥɟɧɧɨɣ 
ɜ ɛɟɬɨɧ ɩɨɞɪɟɥɶɫɨɜɨɣ ɩɥɨɳɚɞɤɟ 
ɲɩɚɥɵ, ɢ ɩɪɢɤɪɟɩɥɹɟɬɫɹ ɤ ɲɩɚɥɟ 
ɞɜɭɦɹ ɭɩɪɭɝɢɦɢ ɤɥɟɦɦɚɦɢ 2 ɢ ɡɚ-
ɤɥɚɞɧɵɦɢ ɛɨɥɬɚɦɢ 3, ɤɨɬɨɪɵɟ Ɍ-
ɨɛɪɚɡɧɵɦɢ ɝɨɥɨɜɤɚɦɢ ɡɚɰɟɩɥɹ-
ɸɬɫɹ ɡɚ ɡɚɤɥɚɞɧɵɟ ɲɚɣɛɵ 4, ɭɫ-
ɬɚɧɨɜɥɟɧɧɵɟ ɜ ɢɡɨɥɢɪɭɸɳɟɦ ɢɯ 
ɨɬ ɛɟɬɨɧɚ ɲɩɚɥɵ ɩɭɫɬɨɬɨɨɛɪɚɡɨ-
ɜɚɬɟɥɟ 5. Ɉɩɨɪɧɵɟ ɜɟɬɜɢ ɤɥɟɦɦɵ 
ɭɫɬɚɧɨɜɥɟɧɵ ɧɚ ɭɩɨɪɧɨɣ ɫɤɨɛɟ 6, 
ɤɨɬɨɪɚɹ ɭɥɨɠɟɧɚ ɧɚ ɩɨɥɢɦɟɪɧɭɸ 
ɩɪɨɤɥɚɞɤɭ 7. Ɇɟɠɞɭ ɝɚɣɤɨɣ ɢ 
ɤɥɟɦɦɨɣ ɭɫɬɚɧɨɜɥɟɧɚ ɫɤɨɛɚ 8. 
ȼɨɡɦɨɠɧɚ ɜɵɩɪɚɜɤɚ ɩɨ ɭɪɨɜɧɸ 
ɭɤɥɚɞɤɨɣ ɩɪɨɤɥɚɞɨɤ. 

ȼ ɫɤɪɟɩɥɟɧɢɢ ɀȻɊ-65ɒ ɨɬ ɡɚ-
ɤɥɚɞɧɨɝɨ ɛɨɥɬɚ ɩɟɪɟɲɥɢ ɤ ɲɭ-
ɪɭɩɧɨ-ɞɸɛɟɥɶɧɨɦɭ ɢɫɩɨɥɧɟɧɢɸ 
(ɪɢɫ. 5.3Ψ. ȼ ɷɬɨɦ ɫɥɭɱɚɟ ɲɭɪɭɩ 3 
ɜɜɨɪɚɱɢɜɚɟɬɫɹ ɜ ɩɨɥɢɦɟɪɧɵɣ 
ɞɸɛɟɥɶ 4, ɡɚɦɨɧɨɥɢɱɟɧɧɵɣ ɜ ɛɟ-
ɬɨɧ. Ƚɨɥɨɜɤɚ ɲɭɪɭɩɚ ɜɵɩɨɥɧɟɧɚ 
ɲɟɫɬɢɝɪɚɧɧɨɣ, ɤɚɤ ɭ ɝɚɟɤ ɡɚɤɥɚɞ-
ɧɵɯ ɛɨɥɬɨɜ, ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ 
ɭɧɢɮɢɤɚɰɢɢ ɝɚɣɤɨɜɟɪɬɨɜ. ɍɜɟɥɢ-
ɱɟɧɚ ɠɟɫɬɤɨɫɬɶ ɩɪɨɤɥɚɞɨɤ ɡɚ ɫɱɟɬ 
ɭɦɟɧɶɲɟɧɢɹ ɢɯ ɬɨɥɳɢɧɵ ɞɨ 
10 ɦɦ. ɍɜɟɥɢɱɟɧ ɞɨ 10 ɦɦ ɭɩɪɭ-
ɝɢɣ ɯɨɞ ɤɥɟɦɦɵ. ȼɫɟ ɷɬɨ ɩɨɡɜɨ-
ɥɢɥɨ ɡɚɦɟɬɧɨ ɩɨɜɵɫɢɬɶ ɩɨɤɚɡɚ-
ɬɟɥɢ ɫɤɪɟɩɥɟɧɢɹ. 

ȼ ɚɧɤɟɪɧɨɦ ɫɤɪɟɩɥɟɧɢɢ ȺɊɋ 
(ɪɢɫ. 5.4Ψ ɪɟɥɶɫ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ 
ɧɚ ɢɡɨɥɢɪɭɸɳɭɸ ɩɪɨɤɥɚɞɤɭ-
ɚɦɨɪɬɢɡɚɬɨɪ 1, ɧɚ ɩɨɞɪɟɥɶɫɨɜɨɣ 
ɩɥɨɳɚɞɤɟ ɲɩɚɥɵ, ɡɚɝɥɭɛɥɟɧɧɨɣ ɜ 
ɛɟɬɨɧ, ɢ ɩɪɢɠɢɦɚɟɬɫɹ ɞɜɭɦɹ ɭɩ-
ɪɭɝɢɦɢ ɤɥɟɦɦɚɦɢ 2. Ʉɥɟɦɦɵ ɜ 

 
 

Ɋɢɫ. 5.2. ɋɤɪɟɩɥɟɧɢɟ ɬɢɩɚ ɀȻɊ-65: 1 – 
ɩɪɨɤɥɚɞɤɚ-ɚɦɨɪɬɢɡɚɬɨɪ; 2 – ɭɩɪɭɝɚɹ ɩɪɭɬ-
ɤɨɜɚɹ ɤɥɟɦɦɚ; 3 – ɡɚɤɥɚɞɧɨɣ ɛɨɥɬ; 4 –  
ɡɚɤɥɚɞɧɚɹ ɲɚɣɛɚ; 5 – ɩɭɫɬɨɬɨɨɛɪɚɡɨɜɚ-
ɬɟɥɶ; 6 – ɭɩɨɪɧɚɹ ɫɤɨɛɚ; 7 – ɩɪɨɤɥɚɞɤɚ; 8 – 
ɫɤɨɛɚ 
 

 
 
Ɋɢɫ. 5.3. ɋɤɪɟɩɥɟɧɢɟ ɀȻɊ-65ɒ: 1 – ɩɪɨ-
ɤɥɚɞɤɚ-ɚɦɨɪɬɢɡɚɬɨɪ; 2 – ɭɩɪɭɝɚɹ ɩɪɭɬɤɨɜɚɹ 
ɤɥɟɦɦɚ; 3 – ɲɭɪɭɩ ɫ ɲɟɫɬɢɝɪɚɧɧɨɣ ɝɨɥɨɜ-
ɤɨɣ; 4 – ɩɨɥɢɦɟɪɧɵɣ ɞɸɛɟɥɶ; 5 – ɭɩɨɪɧɚɹ 
ɫɤɨɛɚ; 6 – ɩɪɨɤɥɚɞɤɚ; 7 – ɫɤɨɛɚ 
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ɜɵɫɬɭɩɚɸɳɢɯ ɝɨɥɨɜɤɚɯ ɚɧɤɟɪɚ 3, ɡɚɦɨɧɨɥɢɱɟɧɧɨɝɨ ɜ ɲɩɚɥɟ, ɡɚɠɢɦɚɸɬɫɹ 
ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɞɨɩɨɥɧɢɬɟɥɶɧɨɝɨ ɷɥɟɦɟɧɬɚ – ɦɨɧɨɪɟɝɭɥɹɬɨɪɚ 4, ɜɵ-
ɩɨɥɧɟɧɧɨɝɨ ɜ ɜɢɞɟ ɲɟɫɬɢɝɪɚɧɧɢɤɚ ɫ ɷɤɫɰɟɧɬɪɢɤɨɜɨɣ ɨɫɶɸ. Ⱦɥɹ ɨɛɟɫɩɟ-
ɱɟɧɢɹ ɷɥɟɤɬɪɨɢɡɨɥɹɰɢɢ ɦɟɠɞɭ ɩɨɞɨɲɜɨɣ ɪɟɥɶɫɚ, ɩɪɢɠɢɦɧɨɣ ɱɚɫɬɶɸ 
ɤɥɟɦɦɵ ɢ ɚɧɤɟɪɨɦ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɢɡɨɥɢɪɭɸɳɢɣ ɭɝɨɥɨɤ 5. Ɇɟɠɞɭ 
ɨɩɨɪɧɨɣ ɱɚɫɬɶɸ ɤɥɟɦɦɵ ɢ ɛɟɬɨɧɨɦ ɲɩɚɥɵ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɦɟɬɚɥɥɢɱɟ-
ɫɤɢɣ ɩɨɞɤɥɟɦɦɧɢɤ 6. 

ɇɚ ɭɱɚɫɬɤɚɯ ɩɭɬɢ ɫ ɚɜɬɨɛɥɨɤɢɪɨɜɤɨɣ ɜ ɪɟɥɶɫɨɜɵɟ ɩɥɟɬɢ ɜɜɚɪɢɜɚɸɬ 
ɪɟɥɶɫɨɜɵɟ ɜɫɬɚɜɤɢ ɫ ɜɵɫɨɤɨɩɪɨɱɧɵɦɢ ɢɡɨɥɢɪɭɸɳɢɦɢ ɫɬɵɤɚɦɢ (ɪɢɫ. 5.5Ψ 
ɫ ɫɨɩɪɨɬɢɜɥɟɧɢɟɦ ɧɚ ɪɚɡɪɵɜ ɧɟ ɦɟɧɟɟ 2,3 Ɇɇ. 

 

 
 

Ɋɢɫ. 5.4. ɋɤɪɟɩɥɟɧɢɟ ɬɢɩɚ ȺɊɋ-4:  
1 – ɩɪɨɤɥɚɞɤɚ; 2 – ɭɩɪɭɝɚɹ ɩɪɭɬɤɨɜɚɹ 
ɤɥɟɦɦɚ; 3 – ɚɧɤɟɪ; 4 – ɦɨɧɨɪɟɝɭɥɹ-
ɬɨɪ; 5 – ɭɝɨɥɨɤ ɢɡɨɥɢɪɭɸɳɢɣ;  
6 – ɩɨɞɤɥɟɦɦɧɢɤ 

 
 

Ɋɢɫ. 5.5. ȼɵɫɨɤɨɩɪɨɱɧɵɣ ɢɡɨ-
ɥɢɪɭɸɳɢɣ ɫɬɵɤ ȺɩȺɌɷɤ-65Ɇ-Ʉ: 
1 – ɛɨɥɬ; 2 – ɢɡɨɥɹɰɢɨɧɧɚɹ 
ɜɬɭɥɤɚ; 3 – ɪɟɥɶɫ; 4 – ɦɟɬɚɥɥɢ-
ɱɟɫɤɚɹ ɧɚɤɥɚɞɤɚ; 5 – ɢɡɨɥɹɰɢ-
ɨɧɧɚɹ ɩɪɨɤɥɚɞɤɚ; 6 – ɝɚɣɤɚ; 7 – 
ɲɚɣɛɚ; 8 – ɤɥɟɹɳɚɹ ɩɚɫɬɚ; 9 – 

ɦɟɬɚɥɥɢɱɟɫɤɚɹ ɨɛɟɱɚɣɤɚ 
 

ɒɢɪɨɤɨ ɪɚɫɩɪɨɫɬɪɚɧɟɧɵ ɜ ɤɨɧɫɬɪɭɤɰɢɢ ɛɟɫɫɬɵɤɨɜɨɝɨ ɩɭɬɢ ɤɥɟɟɛɨɥ-
ɬɨɜɵɟ ɢɡɨɥɢɪɭɸɳɢɟ ɫɬɵɤɢ ɩɨɜɵɲɟɧɧɨɣ ɩɪɨɱɧɨɫɬɢ (ɪɢɫ. 5.6Ψ, ɜ ɤɨɬɨɪɵɯ 
ɢɫɩɨɥɶɡɭɸɬɫɹ ɬɢɩɨɜɵɟ ɲɟɫɬɢɞɵɪɧɵɟ ɧɚɤɥɚɞɤɢ ɫ ɩɪɢɫɬɪɨɝɚɧɧɵɦɢ ɜɟɪɯ-
ɧɟɣ ɢ ɧɢɠɧɟɣ ɝɪɚɧɹɦɢ, ɚ ɬɚɤɠɟ ɫɩɟɰɢɚɥɶɧɵɟ ɧɚɤɥɚɞɤɢ, ɨɛɥɟɝɚɸɳɢɟ ɩɚ-
ɡɭɯɭ ɪɟɥɶɫɨɜ ɫ ɫɨɩɪɨɬɢɜɥɟɧɢɟɦ ɪɚɡɪɵɜɭ ɧɟ ɦɟɧɟɟ 1,5 Ɇɇ. 
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Ɋɢɫ. 5.6. Ʉɥɟɟɛɨɥɬɨɜɵɟ ɫɬɵɤɢ: ɚ – ɫ ɩɨɞɫɬɪɨɝɚɧɧɵɦɢ ɬɢɩɨɜɵɦɢ ɧɚ-
ɤɥɚɞɤɚɦɢ; ɛ – ɫ ɧɚɤɥɚɞɤɚɦɢ, ɨɛɥɟɝɚɸɳɢɦɢ ɩɚɡɭɯɭ ɪɟɥɶɫɨɜ; 1 – 
ɤɥɟɟɜɨɟ ɫɨɟɞɢɧɟɧɢɟ ɫ ɢɡɨɥɹɰɢɟɣ ɢɡ ɫɬɟɤɥɨɬɤɚɧɢ; 2 – ɢɡɨɥɹɰɢɹ ɛɨɥ-
ɬɚ, ɨɤɥɟɟɧɧɨɝɨ ɫɬɟɤɥɨɬɤɚɧɶɸ; 3 – ɬɨɪɰɟɜɚɹ ɢɡɨɥɹɰɢɹ ɢɡ ɮɢɛɪɵ, 
ɩɪɨɩɢɬɚɧɧɨɣ ɤɥɟɟɦ 

 
ɉɨɞɪɟɥɶɫɨɜɨɟ ɨɫɧɨɜɚɧɢɟ. ȼ ɤɚɱɟɫɬɜɟ ɩɨɞɪɟɥɶɫɨɜɨɝɨ ɨɫɧɨɜɚɧɢɹ 

ɞɥɹ ɛɟɫɫɬɵɤɨɜɨɝɨ ɩɭɬɢ ɩɪɢɦɟɧɹɸɬ ɠɟɥɟɡɨɛɟɬɨɧɧɵɟ ɢ ɞɟɪɟɜɹɧɧɵɟ ɲɩɚ-
ɥɵ, ɠɟɥɟɡɨɛɟɬɨɧɧɵɟ ɦɚɥɨɝɚɛɚɪɢɬɧɵɟ ɪɚɦɵ ɢɥɢ ɩɥɢɬɵ, ɚ ɬɚɤɠɟ ɦɨɧɨ-
ɥɢɬɧɨɟ ɠɟɥɟɡɨɛɟɬɨɧɧɨɟ ɨɫɧɨɜɚɧɢɟ. 

ɇɚ ɨɬɟɱɟɫɬɜɟɧɧɵɯ ɠɟɥɟɡɧɵɯ ɞɨɪɨɝɚɯ ɧɚɢɛɨɥɶɲɟɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɟ 
ɩɨɥɭɱɢɥɢ ɠɟɥɟɡɨɛɟɬɨɧɧɵɟ ɲɩɚɥɵ. ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɫɟɪɢɣɧɨ ɢɥɢ ɜ 
ɨɩɵɬɧɨɦ ɩɨɪɹɞɤɟ ɩɪɢɦɟɧɹɸɬɫɹ ɤɨɧɫɬɪɭɤɰɢɢ ɰɟɥɶɧɨɛɪɭɫɨɜɵɯ ɠɟɥɟɡɨɛɟ-
ɬɨɧɧɵɯ ɲɩɚɥ, ɪɚɡɥɢɱɚɸɳɢɯɫɹ ɜ ɨɫɧɨɜɧɨɦ ɬɢɩɨɦ ɩɪɢɦɟɧɹɟɦɵɯ ɩɪɨɦɟɠɭ-
ɬɨɱɧɵɯ ɫɤɪɟɩɥɟɧɢɣ, ɚ ɬɚɤɠɟ ɜɢɞɨɦ ɢ ɤɨɥɢɱɟɫɬɜɨɦ ɧɚɩɪɹɝɚɟɦɨɣ ɚɪɦɚɬɭ-
ɪɵ. ɇɚ ɠɟɥɟɡɧɵɯ ɞɨɪɨɝɚɯ Ɋɨɫɫɢɢ ɷɤɫɩɥɭɚɬɢɪɭɸɬɫɹ ɠɟɥɟɡɨɛɟɬɨɧɧɵɟ 
ɲɩɚɥɵ ɒ1, ɒ3, ɒ3-Ⱦ ɢ ɒ-ȺɊɋ ɫɨ ɫɤɪɟɩɥɟɧɢɹɦɢ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɄȻ, 
ɀȻɊ-65, ɀȻɊ-65ɒ ɢ ȺɊɋ-4. 

Ʉɨɧɫɬɪɭɤɰɢɹ ɢ ɨɫɧɨɜɧɵɟ ɪɚɡɦɟɪɵ ɠɟɥɟɡɨɛɟɬɨɧɧɵɯ ɲɩɚɥ ɒ1 ɢ ɒ2 
ɩɪɢɜɟɞɟɧɵ ɧɚ ɪɢɫ. 5.7 ɢ ɒ3 – ɧɚ ɪɢɫ. 5.8. 

ɋɨɝɥɚɫɧɨ ɞɟɣɫɬɜɭɸɳɟɦɭ ɫɬɚɧɞɚɪɬɭ ɨɬɪɚɫɥɢ ɈɋɌ 32.152-2000 [13] 
ɠɟɥɟɡɨɛɟɬɨɧɧɵɟ ɲɩɚɥɵ ɞɨɥɠɧɵ ɢɡɝɨɬɚɜɥɢɜɚɬɶɫɹ ɢɡ ɬɹɠɟɥɨɝɨ ɛɟɬɨɧɚ 
ɤɥɚɫɫɚ ȼ40 ɩɨ ɩɪɨɱɧɨɫɬɢ ɧɚ ɫɠɚɬɢɟ, ɢɦɟɸɳɟɝɨ ɦɚɪɤɭ ɩɨ ɦɨɪɨɡɨɫɬɨɣɤɨ-
ɫɬɢ ɧɟ ɦɟɧɟɟ F200, ɩɟɪɟɞɚɬɨɱɧɭɸ ɢ ɨɬɩɭɫɤɧɭɸ ɩɪɨɱɧɨɫɬɶ ɧɟ ɦɟɧɟɟ 
34,2 Ɇɉɚ (349 ɤɝɫ/ɫɦ2Ψ. ɒɩɚɥɵ ɞɨɥɠɧɵ ɛɵɬɶ ɚɪɦɢɪɨɜɚɧɵ ɩɪɟɞɜɚɪɢɬɟɥɶ-
ɧɨ ɧɚɩɪɹɠɟɧɧɨɣ ɩɪɨɜɨɥɨɱɧɨɣ ɢɥɢ ɫɬɟɪɠɧɟɜɨɣ ɚɪɦɚɬɭɪɨɣ ɩɟɪɢɨɞɢɱɟɫɤɨ-
ɝɨ ɩɪɨɮɢɥɹ. ȼɵɫɨɤɨɩɪɨɱɧɚɹ ɩɪɨɜɨɥɨɤɚ ɢɦɟɟɬ ɞɢɚɦɟɬɪ 3 ɢɥɢ 5 ɦɦ (ɫɨɨɬ-
ɜɟɬɫɬɜɟɧɧɨ 48 ɢɥɢ 38 ɲɬɭɤ ɩɪɢ ɩɪɨɞɨɥɶɧɨɦ ɚɪɦɢɪɨɜɚɧɢɢΨ. 
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Ɋɢɫ. 5.7. Ɉɛɳɢɣ ɜɢɞ ɠɟɥɟɡɨɛɟɬɨɧɧɵɯ ɲɩɚɥ ɒ1 ɢ ɒ2: 
1 – ɜɤɥɚɞɵɲ; 2 – ɫɟɞɥɨɜɢɞɧɚɹ ɡɚɤɥɚɞɧɚɹ ɲɚɣɛɚ 

 

 

Ɋɢɫ. 5.8. Ɉɛɳɢɣ ɜɢɞ ɠɟɥɟɡɨɛɟɬɨɧɧɨɣ ɲɩɚɥɵ ɒ3: 
1 – ɜɤɥɚɞɵɲ; 2 – ɫɟɞɥɨɜɢɞɧɚɹ ɡɚɤɥɚɞɧɚɹ ɲɚɣɛɚ 
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Ȼɚɥɥɚɫɬɧɵɣ ɫɥɨɣ. ȼ ɤɨɧɫɬɪɭɤɰɢɢ ɛɟɫɫɬɵɤɨɜɨɝɨ ɩɭɬɢ ɜ ɤɚɱɟɫɬɜɟ ɦɚ-
ɬɟɪɢɚɥɚ ɞɥɹ ɛɚɥɥɚɫɬɧɨɣ ɩɪɢɡɦɵ ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɩɪɢɦɟɧɹɬɶ ɳɟɛɟɧɶ ɢɡ 
ɝɨɪɧɵɯ ɩɨɪɨɞ ɩɨ ȽɈɋɌ Ɋ54768-2011. Ⱥɫɛɟɫɬɨɜɵɣ ɛɚɥɥɚɫɬ ɩɨ ɷɤɨɥɨɝɢɱɟ-
ɫɤɢɦ ɬɪɟɛɨɜɚɧɢɹɦ ɩɪɢɦɟɧɹɬɶ ɧɟ ɪɟɤɨɦɟɧɞɭɟɬɫɹ. 

Ʉɨɧɫɬɪɭɤɰɢɹ ɢ ɪɚɡɦɟɪɵ ɛɚɥɥɚɫɬɧɨɣ ɩɪɢɡɦɵ ɞɨɥɠɧɵ ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ 
ɬɢɩɨɜɵɦ ɩɨɩɟɪɟɱɧɵɦ ɩɪɨɮɢɥɹɦ ɫɨɝɥɚɫɧɨ ɪɢɫ. 5.9. Ɋɚɡɦɟɪɵ ɛɚɥɥɚɫɬɧɨɣ 
ɩɪɢɡɦɵ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥ. 5.2. 

 

 
 

Ɋɢɫ. 5.9. ɉɨɩɟɪɟɱɧɵɟ ɩɪɨɮɢɥɢ ɛɚɥɥɚɫɬɧɨɣ ɩɪɢɡɦɵ: ɚ, ɛ, ɜ – ɢɡ ɳɟɛɧɹ ɞɥɹ ɩɭɬɢ ɧɚ 
ɞɟɪɟɜɹɧɧɵɯ ɲɩɚɥɚɯ (ɚ – ɧɚ ɩɪɹɦɨɦ ɨɞɧɨɩɭɬɧɨɦ ɭɱɚɫɬɤɟ, ɛ – ɜ ɤɪɢɜɨɣ, ɜ – ɧɚ ɩɪɹɦɨɦ 
ɞɜɭɯɩɭɬɧɨɦ ɭɱɚɫɬɤɟΨ; ɝ, ɞ, ɟ, ɠ – ɢɡ ɳɟɛɧɹ ɞɥɹ ɩɭɬɢ ɧɚ ɠɟɥɟɡɨɛɟɬɨɧɧɵɯ ɲɩɚɥɚɯ  
(ɝ – ɧɚ ɩɪɹɦɨɦ ɨɞɧɨɩɭɬɧɨɦ ɭɱɚɫɬɤɟ, ɞ – ɜ ɤɪɢɜɨɣ, ɟ – ɧɚ ɩɪɹɦɨɦ ɞɜɭɯɩɭɬɧɨɦ ɭɱɚɫɬɤɟ, 
ɠ – ɜ ɤɪɢɜɨɣ ɞɜɭɯɩɭɬɧɨɝɨ ɭɱɚɫɬɤɚΨ; ɢ – ɢɡ ɳɟɛɧɹ ɞɥɹ ɩɭɬɢ ɧɚ ɞɟɪɟɜɹɧɧɵɯ ɲɩɚɥɚɯ 
ɞɜɭɯɩɭɬɧɨɝɨ ɭɱɚɫɬɤɚ; hɳ – ɬɨɥɳɢɧɚ ɫɥɨɹ ɳɟɛɧɹ ɩɨɞ ɲɩɚɥɨɣ; hɩ – ɬɨɥɳɢɧɚ ɫɥɨɹ ɩɟɫ-
ɱɚɧɨɣ ɩɨɞɭɲɤɢ; d – ɩɥɟɱɨ ɛɚɥɥɚɫɬɧɨɣ ɩɪɢɡɦɵ; А – ɭɲɢɪɟɧɢɟ ɦɟɠɞɭɩɭɬɶɹ ɜ ɤɪɢɜɨɣ 

 

Ɍɚɛɥɢɰɚ 5.2 
Ɍɢɩɨɜɵɟ ɩɨɩɟɪɟɱɧɵɟ ɩɪɨɮɢɥɢ ɛɚɥɥɚɫɬɧɨɣ ɩɪɢɡɦɵ, ɫɦ 

Ʉɥɚɫɫ 
ɩɭɬɢ 

Ɍɨɥɳɢɧɚ ɫɥɨɹ ɛɚɥɥɚɫɬɚ ɜ ɩɨɞɪɟɥɶɫɨɜɨɣ ɡɨɧɟ 
(ɜ ɤɪɢɜɵɯ ɩɨ ɜɧɭɬɪɟɧɧɟɣ ɧɢɬɢΨ 
ɛɟɡ ɭɱɟɬɚ ɛɚɥɥɚɫɬɧɨɣ ɩɨɞɭɲɤɢ 

ɒɢɪɢɧɚ 
ɩɥɟɱɚ 

ɩɪɢɡɦɵ 

Ɇɢɧɢɦɚɥɶɧɚɹ 
ɲɢɪɢɧɚ ɨɛɨɱɢɧɵ 

ɡɟɦɥɹɧɨɝɨ ɩɨɥɨɬɧɚ 

1, 2 35/40 40/45 50/40 

3 35/40 35/40 50/40 

4 25/30 25/40 40 

5 20/20 20/40 40 
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5.2. Ⱦɨɩɭɫɤɚɟɦɵɟ ɩɪɨɞɨɥɶɧɵɟ ɫɢɥɵ ɜ ɪɟɥɶɫɨɜɵɯ ɩɥɟɬɹɯ 

ɑɚɫɬɨ ɞɥɹ ɚɧɚɥɢɡɚ ɪɚɛɨɬɵ ɫɪɟɞɧɟɣ ɱɚɫɬɢ ɩɥɟɬɢ, ɩɪɚɜɢɥɶɧɨɝɨ ɧɚɡɧɚ-
ɱɟɧɢɹ ɪɚɫɱɟɬɧɨɝɨ ɢɧɬɟɪɜɚɥɚ ɭɤɥɚɞɤɢ ɢ ɡɚɤɪɟɩɥɟɧɢɹ ɪɟɥɶɫɨɜɵɯ ɩɥɟɬɟɣ 
ɫɬɪɨɹɬ ɞɢɚɝɪɚɦɦɭ ɬɟɦɩɟɪɚɬɭɪɧɨɣ ɪɚɛɨɬɵ ɛɟɫɫɬɵɤɨɜɨɝɨ ɩɭɬɢ (ɪɢɫ. 5.10Ψ. 
Ⱦɥɹ ɷɬɨɝɨ ɩɨ ɨɫɢ ɚɛɫɰɢɫɫ ɨɬɤɥɚɞɵɜɚɸɬ ɝɨɞɨɜɨɣ ɩɟɪɟɩɚɞ ɬɟɦɩɟɪɚɬɭɪ 
ɪɟɥɶɫɨɜ ȺɌ , ɩɨ ɨɫɢ ɨɪɞɢɧɚɬ – ɬɟɦɩɟɪɚɬɭɪɧɵɟ ɫɢɥɵ (ɜɜɟɪɯ – ɪɚɫɬɹɝɢ-
ɜɚɸɳɢɟ, ɜɧɢɡ – ɫɠɢɦɚɸɳɢɟΨ. 
 

tminmin, C tmaxmax, C

max t
ɥɟɬɨ= – 2,5 [ tɭ], Ɇɉɚ Ƚ2 (ɜɵɛɪɨɫ ɩɭɬɢ) Ⱥ2 

ȼ2 

Ⱦ2 

Ɇ2 

Ɇ3 

Ⱦ1 ȼ1 

Ⱥ1 

Ƚ1 

max t
ɡɢɦɚ= +2,5 [ tɪ], Ɇɉɚ

[ tp] 

[ tc] ɢɥɢ [ tɭ] 

[ tpɚɫɱ] 

Ɇ1 mintɡ C 
maxtɡ C 

- t, Ɇɉɚ 

+ t, Ɇɉɚ 

0

 

Ɋɢɫ. 5.10. Ⱦɢɚɝɪɚɦɦɚ ɬɟɦɩɟɪɚɬɭɪɧɵɯ ɧɚɩɪɹɠɟɧɢɣ 
ɜ ɫɪɟɞɧɟɣ ɱɚɫɬɢ ɛɟɫɫɬɵɤɨɜɨɣ ɩɥɟɬɢ 

 
Ⱦɨɩɭɫɤɚɟɦɵɟ ɜɟɥɢɱɢɧɵ ɬɟɦɩɟɪɚɬɭɪɧɵɯ ɫɢɥ ɫɠɚɬɢɹ ɢ ɪɚɫɬɹɠɟɧɢɹ 

ɦɨɠɧɨ ɨɩɪɟɞɟɥɢɬɶ ɩɨ ɮɨɪɦɭɥɚɦ: 

 ɫɠ ɭ ɪɚɫɬ ɪɊ E F Э ; Ɋ E F Э . (5.1) 

ɇɚ ɞɢɚɝɪɚɦɦɟ ɩɨɤɚɡɵɜɚɸɬ ɞɨɩɭɫɤɚɟɦɵɟ ɫɢɥɵ ɪɚɫɬɹɠɟɧɢɹ ɢ ɫɢɥɵ 
ɫɠɚɬɢɹ ɜ ɜɢɞɟ ɝɨɪɢɡɨɧɬɚɥɶɧɵɯ ɩɪɹɦɵɯ. 

Ʉɚɤ ɜɢɞɧɨ ɢɡ ɮɨɪɦɭɥɵ (5.1), ɬɟɦɩɟɪɚɬɭɪɧɵɟ ɩɪɨɞɨɥɶɧɵɟ ɫɢɥɵ ɢɡɦɟ-
ɧɹɸɬɫɹ ɩɨ ɡɚɤɨɧɭ ɩɪɹɦɨɣ ɩɪɢ ɩɟɪɟɩɚɞɟ ɬɟɦɩɟɪɚɬɭɪ, ɩɨɷɬɨɦɭ ɜɵɩɨɥɧɢɦ 
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ɩɨɫɬɪɨɟɧɢɹ ɫɠ(ɪɚɫɬΨɊ П(ЭΨ . Ɉɬɥɨɠɢɦ ɜɟɥɢɱɢɧɭ ɭ[ t ]  ɢ ɪ[ t ] , ɩɨɥɭɱɢɦ ɢɧ-
ɬɟɪɜɚɥ ɪɚɫɱ[ t ] . 

ȿɫɥɢ ɡɚɤɪɟɩɢɬɶ ɪɟɥɶɫɨɜɭɸ ɩɥɟɬɶ ɡɚ ɷɬɢɦ ɢɧɬɟɪɜɚɥɨɦ, ɬɨ ɧɟ ɛɭɞɟɬ 
ɨɛɟɫɩɟɱɟɧɚ ɥɢɛɨ ɭɫɬɨɣɱɢɜɨɫɬɶ ɩɭɬɢ ɥɟɬɨɦ, ɥɢɛɨ ɩɪɨɱɧɨɫɬɶ ɪɟɥɶɫɨɜ ɩɨ 
ɩɨɞɨɲɜɟ ɡɢɦɨɣ. ɇɚɩɪɢɦɟɪ, ɟɫɥɢ ɡɚɤɪɟɩɢɥɢ ɪɟɥɶɫɨɜɭɸ ɩɥɟɬɶ ɩɪɢ 

ɡt mint , ɬɨ ɥɟɬɨɦ ɩɪɢ ɞɨɫɬɢɠɟɧɢɢ ɩɪɨɞɨɥɶɧɵɯ ɫɢɥ ɞɨɩɭɫɤɚɟɦɨɣ ɜɟɥɢ-
ɱɢɧɵ (ɬɨɱɤɚ Ƚ2) ɦɨɠɟɬ ɩɪɨɢɡɨɣɬɢ ɜɵɛɪɨɫ ɩɭɬɢ. ȿɫɥɢ ɡt max t , ɬɨ ɡɢɦɨɣ 
ɦɨɝɭɬ ɛɵɬɶ ɩɨɪɜɚɧɵ ɛɨɥɬɵ ɜ ɫɬɵɤɚɯ (ɬɨɱɤɚ Ⱦ1). ɉɨɷɬɨɦɭ ɧɟɨɛɯɨɞɢɦɨ ɜɵ-
ɛɪɚɬɶ ɬɚɤɨɣ ɢɧɬɟɪɜɚɥ Э ɡɚɤɪɟɩɥɟɧɢɹ ɪɟɥɶɫɨɜɨɣ ɩɥɟɬɢ, ɩɪɢ ɤɨɬɨɪɨɦ ɛɭɞɟɬ 
ɨɛɟɫɩɟɱɟɧɚ ɭɫɬɨɣɱɢɜɚɹ ɪɚɛɨɬɚ ɛɟɫɫɬɵɤɨɜɨɝɨ ɩɭɬɢ ɜ ɬɟɱɟɧɢɟ ɜɫɟɝɨ ɝɨɞɚ ɜ 
ɪɚɫɱɟɬɧɨɦ ɢɧɬɟɪɜɚɥɟ ɬɟɦɩɟɪɚɬɭɪ. 

Ⱦɨɩɭɫɤɚɟɦɵɟ ɩɪɨɞɨɥɶɧɵɟ ɫɢɥɵ ɜ ɪɟɥɶɫɨɜɵɯ ɩɥɟɬɹɯ ɭɫɬɚɧɚɜɥɢɜɚɸɬ-
ɫɹ ɩɨ ɞɜɭɦ ɩɪɢɡɧɚɤɚɦ. 

1. ɍɫɥɨɜɢɹ ɭɫɬɨɣɱɢɜɨɫɬɢ ɩɭɬɢ. 
Ʌɟɬɨɦ ɩɪɢ t ɤɪN N  ɦɨɠɟɬ ɩɪɨɢɡɨɣɬɢ ɜɵɛɪɨɫ ɩɭɬɢ. 
ɗɬɨ ɛɵɫɬɪɵɣ, ɩɪɚɤɬɢɱɟɫɤɢ ɦɝɧɨɜɟɧɧɵɣ ɩɪɨɰɟɫɫ ɢɫɤɪɢɜɥɟɧɢɹ ɪɟɥɶɫɨɜ 

(ɞɥɢɬɫɹ ɜɫɟɝɨ 0,2 ɫΨ ɜ ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ ɩɥɨɫɤɨɫɬɢ ɫ ɨɞɧɨɜɪɟɦɟɧɧɵɦ ɢɥɢ 
ɩɪɟɞɜɚɪɢɬɟɥɶɧɵɦ ɩɨɞɴɟɦɨɦ ɩɭɬɟɜɨɣ ɪɟɲɟɬɤɢ ɞɨ 15 ɦɦ. ɉɪɢ ɷɬɨɦ ɤɨɧ-
ɬɚɤɬ ɧɢɠɧɟɣ ɩɨɫɬɟɥɢ ɲɩɚɥ ɫɨ ɳɟɛɧɟɦ ɬɟɪɹɟɬɫɹ ɱɚɫɬɢɱɧɨ ɢɥɢ ɩɨɥɧɨɫɬɶɸ 
ɢ ɭɦɟɧɶɲɚɸɬɫɹ ɫɢɥɵ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɧɚ ɩɨɩɟɪɟɱɧɵɣ ɫɞɜɢɝ ɪɟɥɶɫɨ-
ɲɩɚɥɶɧɨɣ ɪɟɲɟɬɤɢ. ɇɚ ɩɪɹɦɵɯ ɭɱɚɫɬɤɚɯ ɩɭɬɢ ɜɵɛɪɨɫ ɩɪɨɬɟɤɚɟɬ ɫ ɪɟɡɤɢɦ 
ɡɜɭɤɨɦ, ɧɚ ɤɪɢɜɵɯ – ɛɨɥɟɟ ɩɥɚɜɧɨ ɢ ɬɢɯɨ. ɉɪɢ ɷɬɨɦ ɨɛɪɚɡɭɟɬɫɹ ɪɟɡɤɨɟ 
ɢɫɤɪɢɜɥɟɧɢɟ ɪɟɥɶɫɨɜ ɞɨ 0,3–0,5 ɦ ɧɚ ɞɥɢɧɟ 20–40 ɦ ɫ ɧɟɫɤɨɥɶɤɢɦɢ ɜɨɥ-
ɧɚɦɢ ɜ ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ ɩɥɨɫɤɨɫɬɢ Д1Ж (ɪɢɫ. 5.11Ψ. 

 

20–40 ɦ

0,3–0,5 ɦ

 
 

Ɋɢɫ. 5.11. ɋɯɟɦɚ ɬɟɦɩɟɪɚɬɭɪɧɨɝɨ ɜɵɛɪɨɫɚ ɩɭɬɢ 
 

ɂɫɫɥɟɞɨɜɚɧɢɟ ɭɫɬɨɣɱɢɜɨɫɬɢ ɛɟɫɫɬɵɤɨɜɨɝɨ ɩɭɬɢ ɩɪɨɢɫɯɨɞɢɬ ɩɨ ɞɜɭɦ 
ɧɚɩɪɚɜɥɟɧɢɹɦ: ɪɚɫɱɟɬɧɨ-ɬɟɨɪɟɬɢɱɟɫɤɨɦɭ ɢ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨɦɭ. Ɂɚɞɚɱɚ 
ɫɜɨɞɢɬɫɹ ɤ ɨɩɪɟɞɟɥɟɧɢɸ ɞɨɩɭɫɤɚɟɦɨɝɨ ɩɨɜɵɲɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ ɩɨ 
ɫɪɚɜɧɟɧɢɸ ɫ ɬɟɦɩɟɪɚɬɭɪɨɣ ɡɚɤɪɟɩɥɟɧɢɹ ɭ[ t ]  ɪɟɥɶɫɨɜɵɯ ɩɥɟɬɟɣ Д1Ж 
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ɝɞɟ tN  – ɞɨɩɭɫɤɚɟɦɨɟ ɩɨ ɭɫɬɨɣɱɢɜɨɫɬɢ ɡɧɚɱɟɧɢɟ ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ ɩɪɨ-
ɞɨɥɶɧɨɣ ɫɢɥɵ, 

 ɤ
t

ɭ

N
N

K
; (5.3) 

Nɤ – ɤɪɢɬɢɱɟɫɤɚɹ ɫɢɥɚ, ɩɪɢ ɤɨɬɨɪɨɣ ɩɭɬɶ ɬɟɪɹɟɬ ɭɫɬɨɣɱɢɜɨɫɬɶ, ɤɇ;  
Kɭ – ɞɨɩɭɫɤɚɟɦɵɣ ɤɨɷɮɮɢɰɢɟɧɬ ɭɫɬɨɣɱɢɜɨɫɬɢ, ɡɚɜɢɫɢɬ ɨɬ ɩɥɚɧɚ ɥɢɧɢɢ, 

ɭK 1,5 2,0 . 

ɇɨɪɦɚɬɢɜɧɵɟ ɡɧɚɱɟɧɢɹ yt  ɩɨɥɭɱɟɧɵ ɜ ɪɟɡɭɥɶɬɚɬɟ ɩɪɹɦɵɯ ɷɤɫɩɟɪɢ-
ɦɟɧɬɨɜ ɧɚ ɫɩɟɰɢɚɥɶɧɨɦ ɫɬɟɧɞɟ ȼɇɂɂɀɌɚ. ɋɞɟɥɚɧɨ ɛɨɥɟɟ 300 ɨɩɵɬɨɜ 
ɩɨ ɨɩɪɟɞɟɥɟɧɢɸ ɭɫɬɨɣɱɢɜɨɫɬɢ ɩɥɟɬɟɣ ɩɭɬɟɦ ɧɚɝɪɟɜɚ ɢɯ ɷɥɟɤɬɪɢɱɟɫɤɢɦ 
ɬɨɤɨɦ ɩɪɢ ɪɚɡɥɢɱɧɵɯ ɤɨɧɫɬɪɭɤɰɢɹɯ ɢ ɫɨɫɬɨɹɧɢɹɯ ɩɭɬɢ. 

Ⱦɨɩɭɫɤɚɟɦɵɟ ɩɨɜɵɲɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪ ɪɟɥɶɫɨɜɵɯ ɩɥɟɬɟɣ ɩɪɢ ɠɟɥɟɡɨ-
ɛɟɬɨɧɧɵɯ ɲɩɚɥɚɯ ɧɚ ɳɟɛɟɧɨɱɧɨɦ ɛɚɥɥɚɫɬɟ ɢ ɪɟɥɶɫɚɯ ɬɢɩɚ Ɋ65 [5] ɩɪɢ-
ɜɟɞɟɧɵ ɜ ɬɚɛɥ. 5.3. 

Ɍɚɛɥɢɰɚ 5.3 
Ⱦɨɩɭɫɤɚɟɦɨɟ ɩɨɜɵɲɟɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ  

ɪɟɥɶɫɨɜɵɯ ɩɥɟɬɟɣ [ ty], ɋ  
 

ɗɩɸɪɚ 
ɲɩɚɥ 

ɇɚ 
ɩɪɹɦɨɣ 

ȼ ɤɪɢɜɵɯ ɪɚɞɢɭɫɨɦ, ɦ 
2000 1200 1000 800 600 500 400 350 300 250 

2000 58 53 51 49 47 43 41 38 34 29 28 
1840 54 50 47 46 44 41 39 36 32 - - 
1600 47 43 41 40 38 36 33 - - - - 

 
2. ɍɫɥɨɜɢɹ ɩɪɨɱɧɨɫɬɢ ɪɟɥɶɫɨɜ. 
ɉɪɨɱɧɨɫɬɶ ɪɟɥɶɫɨɜ ɛɭɞɟɬ ɨɛɟɫɩɟɱɟɧɚ, ɟɫɥɢ ɫɭɦɦɚɪɧɵɟ ɧɨɪɦɚɥɶɧɵɟ 

ɧɚɩɪɹɠɟɧɢɹ ɧɟ ɩɪɟɜɵɫɹɬ ɞɨɩɭɫɤɚɟɦɵɯ ɜɟɥɢɱɢɧ, ɬ. ɟ. 

 t ɩ ɤK [ ] , (5.4) 

ɝɞɟ t  – ɬɟɦɩɟɪɚɬɭɪɧɵɟ ɧɚɩɪɹɠɟɧɢɹ, ɜɨɡɧɢɤɚɸɳɢɟ ɜ ɪɟɥɶɫɟ ɜ ɫɜɹɡɢ ɫ 
ɧɟɫɨɫɬɨɹɜɲɢɦɫɹ ɢɡɦɟɧɟɧɢɟɦ ɟɝɨ ɞɥɢɧɵ ɩɪɢ ɢɡɦɟɧɟɧɢɢ ɬɟɦɩɟɪɚɬɭɪɵ, 
ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (4.3Ψ; Kɩ – ɤɨɷɮɮɢɰɢɟɧɬ ɡɚɩɚɫɚ ɩɪɨɱɧɨɫɬɢ;  
Kɩ = 1,3 ɞɥɹ ɧɨɜɵɯ ɪɟɥɶɫɨɜ; Kɩ = 1,4 ɞɥɹ ɪɟɥɶɫɨɜ, ɩɪɨɩɭɫɬɢɜɲɢɯ ɧɨɪɦɚ-
ɬɢɜɧɵɣ ɬɨɧɧɚɠ ɢɥɢ ɩɟɪɟɥɨɠɟɧɧɵɯ ɛɟɡ ɲɥɢɮɨɜɚɧɢɹ Д5Ж; ɤ  – ɧɚɩɪɹɠɟɧɢɹ 
ɜ ɤɪɨɦɤɚɯ ɩɨɞɨɲɜɵ ɪɟɥɶɫɚ ɨɬ ɢɡɝɢɛɚ ɢ ɤɪɭɱɟɧɢɹ ɩɨɞ ɧɚɝɪɭɡɤɨɣ ɨɬ ɤɨɥɟɫ 
ɩɨɞɜɢɠɧɨɝɨ ɫɨɫɬɚɜɚ Д2Ж; [ ] – ɞɨɩɭɫɤɚɟɦɨɟ ɧɚɩɪɹɠɟɧɢɟ, [ ] 400 Ɇɉɚ  

ɞɥɹ ɬɟɪɦɨɭɩɪɨɱɟɧɧɵɯ ɪɟɥɶɫɨɜ. 
Ⱦɨɩɭɫɤɚɟɦɨɟ ɨɯɥɚɠɞɟɧɢɟ ɪɟɥɶɫɚ ɩɨ ɭɫɥɨɜɢɹɦ ɩɪɨɱɧɨɫɬɢ ɩɨɞɨɲɜɵ 

ɨɩɪɟɞɟɥɹɟɬɫɹ ɢɡ ɭɪɚɜɧɟɧɢɹ (5.4Ψ  
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 (5.5) 

Ɋɚɫɱɟɬɧɵɟ ɧɚɩɪɹɠɟɧɢɹ ɤ  ɞɥɹ ɡɢɦɧɢɯ ɭɫɥɨɜɢɣ ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɪɢ 
ɦɨɞɭɥɟ ɭɩɪɭɝɨɫɬɢ ɩɨɞɪɟɥɶɫɨɜɨɝɨ ɨɫɧɨɜɚɧɢɹ ɫ ɠɟɥɟɡɨɛɟɬɨɧɧɵɦɢ ɲɩɚɥɚ-
ɦɢ ɫ ɪɟɡɢɧɨɜɵɦɢ ɢ ɪɟɡɢɧɨɤɨɪɞɨɜɵɦɢ ɩɪɨɤɥɚɞɤɚɦɢ 120 ɢ 130 Ɇɉɚ ɫɨɨɬ-
ɜɟɬɫɬɜɟɧɧɨ ɩɪɢ 1840 ɢ 2000 ɲɩɚɥ ɧɚ 1 ɤɦ Д5Ж. 

 

5.3. Ɋɚɫɱɟɬ ɢɧɬɟɪɜɚɥɨɜ ɬɟɦɩɟɪɚɬɭɪ ɡɚɤɪɟɩɥɟɧɢɹ ɩɥɟɬɟɣ  
ɧɚ ɩɨɫɬɨɹɧɧɵɣ ɪɟɠɢɦ ɷɤɫɩɥɭɚɬɚɰɢɢ 

ȼɨɡɦɨɠɧɨɫɬɶ ɭɤɥɚɞɤɢ ɛɟɫɫɬɵɤɨɜɨɝɨ ɩɭɬɢ ɢ ɫɩɨɫɨɛ ɟɝɨ ɷɤɫɩɥɭɚɬɚɰɢɢ ɜ 
ɤɨɧɤɪɟɬɧɵɯ ɭɫɥɨɜɢɹɯ ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɩɭɬɟɦ ɫɪɚɜɧɟɧɢɹ ɞɨɩɭɫɤɚɟɦɨɣ 
ɬɟɦɩɟɪɚɬɭɪɧɨɣ ɚɦɩɥɢɬɭɞɵ Ɍ  ɫ ɮɚɤɬɢɱɟɫɤɢ ɧɚɛɥɸɞɚɜɲɟɣɫɹ ɜ ɞɚɧɧɨɣ 
ɦɟɫɬɧɨɫɬɢ ɚɦɩɥɢɬɭɞɨɣ ɤɨɥɟɛɚɧɢɹ ɬɟɦɩɟɪɚɬɭɪ ɌȺ (ɪɢɫ. 5.12Ψ 

 ɭ ɪ ɡ Ⱥ ЦКбЦКб ЦТЧЦТЧ[T] [ t ] [ t ] [ t ]; Ɍ Э Э ,  (5.6) 

ɝɞɟ ɡ[ t ]  – ɦɢɧɢɦɚɥɶɧɵɣ ɢɧɬɟɪɜɚɥ ɬɟɦɩɟɪɚɬɭɪ ɞɥɹ ɡɚɤɪɟɩɥɟɧɢɹ ɩɥɟɬɟɣ, 
ɡ[ t ] 10 ɋ  ɜ ɨɛɵɱɧɵɯ ɭɫɥɨɜɢɹɯ, ɡ[ t ] 5 ɋ ɩɪɢ ɡɚɤɪɟɩɥɟɧɢɢ ɜ  

ɨɫɟɧɧɢɣ ɩɟɪɢɨɞ, ɜ ɩɚɫɦɭɪɧɭɸ ɩɨɝɨɞɭ, ɜ ɭɬɪɟɧɧɢɟ ɢ ɜɟɱɟɪɧɢɟ ɱɚɫɵ;  
maxmax minmint , t  – ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɧɚɢɜɵɫɲɚɹ, ɧɚɢɧɢɡɲɚɹ ɬɟɦɩɟɪɚɬɭɪɵ 

ɪɟɥɶɫɚ ɜ ɞɚɧɧɨɣ ɦɟɫɬɧɨɫɬɢ (ɩɪɢ ɷɬɨɦ ɭɱɢɬɵɜɚɟɬɫɹ, ɱɬɨ ɧɚɢɛɨɥɶɲɚɹ 
ɬɟɦɩɟɪɚɬɭɪɚ ɪɟɥɶɫɚ ɧɚ ɨɬɤɪɵɬɵɯ ɭɱɚɫɬɤɚɯ ɩɭɬɢ ɩɪɟɜɵɲɚɟɬ ɧɚ 20 ɋ 
ɧɚɢɛɨɥɶɲɭɸ ɬɟɦɩɟɪɚɬɭɪɭ ɜɨɡɞɭɯɚΨ Д5Ж. 
 

Δtɡ

ɌȺ

tmax max tmin min
maxtɡ mintɡ

[Δty] [Δtɪ]

 
 

Ɋɢɫ. 5.12. Ɍɟɦɩɟɪɚɬɭɪɧɵɟ ɢɧɬɟɪɜɚɥɵ ɡɚɤɪɟɩɥɟɧɢɹ ɪɟɥɶɫɨɜɵɯ ɩɥɟɬɟɣ 

 
Ƚɪɚɧɢɰɵ ɪɚɫɱɟɬɧɨɝɨ ɢɧɬɟɪɜɚɥɚ ɡɚɤɪɟɩɥɟɧɢɹ ɪɟɥɶɫɨɜɵɯ ɩɥɟɬɟɣ ɨɩɪɟ-

ɞɟɥɹɸɬ ɩɨ ɮɨɪɦɭɥɚɦ 

 ɡ ЦКбЦКб ɭ ɡ ЦТЧЦТЧ ɪmint t [ t ]; maxt t [ t ].  (5.7) 

Ɂɚɤɪɟɩɥɟɧɢɟ ɩɥɟɬɟɣ ɥɸɛɨɣ ɞɥɢɧɵ ɜ ɪɚɫɱɟɬɧɨɦ ɢɧɬɟɪɜɚɥɟ ɬɟɦɩɟɪɚ-
ɬɭɪ ɝɚɪɚɧɬɢɪɭɟɬ ɧɚɞɟɠɧɨɫɬɶ ɢɯ ɪɚɛɨɬɵ ɩɪɢ ɭɫɥɨɜɢɢ ɩɨɥɧɨɝɨ ɫɨɛɥɸɞɟɧɢɹ 
ɬɟɯɧɢɱɟɫɤɢɯ ɬɪɟɛɨɜɚɧɢɣ ɂɧɫɬɪɭɤɰɢɢ Д5Ж, ɤɚɫɚɸɳɢɯɫɹ ɤɨɧɫɬɪɭɤɰɢɢ ɢ ɭɫ-
ɥɨɜɢɣ ɫɨɞɟɪɠɚɧɢɹ ɛɟɫɫɬɵɤɨɜɨɝɨ ɩɭɬɢ. 
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ɋ ɭɦɟɧɶɲɟɧɢɟɦ ɪɚɞɢɭɫɚ ɤɪɢɜɨɣ ɭɦɟɧɶɲɚɟɬɫɹ ɞɨɩɭɫɤɚɟɦɚɹ ɚɦɩɥɢɬɭ-
ɞɚ ДTЖ. Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɤɪɢɬɢɱɟɫɤɨɝɨ ɪɚɞɢɭɫɚ, ɞɨ ɜɟɥɢɱɢɧɵ ɤɨɬɨɪɨɝɨ 
ɜɨɡɦɨɠɧɚ ɭɤɥɚɞɤɚ ɛɟɫɫɬɵɤɨɜɨɝɨ ɩɭɬɢ ɬɟɦɩɟɪɚɬɭɪɧɨ-ɧɚɩɪɹɠɟɧɧɨɝɨ ɬɢɩɚ, 
ɞɥɹ ɫɭɳɟɫɬɜɭɸɳɢɯ ɢɥɢ ɩɟɪɫɩɟɤɬɢɜɧɵɯ ɭɫɥɨɜɢɣ ɷɤɫɩɥɭɚɬɚɰɢɢ ɫɬɪɨɹɬ 
ɝɪɚɮɢɤ (ɪɢɫ. 5.13Ψ. 
 

0
Rɤɪ

4321 1/R∙1000

[T],
ɌȺ,

ɝɪɚɞ

1

2

ɌȺ

[T] = f(R)

 

Ɋɢɫ. 5.13. ɋɨɩɨɫɬɚɜɥɟɧɢɟ ɞɨɩɭɫɤɚɟɦɨɣ  
ɢ ɮɚɤɬɢɱɟɫɤɨɣ ɚɦɩɥɢɬɭɞɵ ɬɟɦɩɟɪɚɬɭɪ ɪɟɥɶɫɨɜ 

 

ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɪɢɫ. 5.13 ɜɨɡɦɨɠɧɵ ɫɥɟɞɭɸɳɢɟ ɜɚɪɢɚɧɬɵ ɭɤɥɚɞɤɢ 
ɛɟɫɫɬɵɤɨɜɨɝɨ ɩɭɬɢ ɬɟɦɩɟɪɚɬɭɪɧɨ-ɧɚɩɪɹɠɟɧɧɨɝɨ ɬɢɩɚ. 

1. ɇɚ ɩɪɹɦɵɯ ɢ ɤɪɢɜɵɯ ɪɚɞɢɭɫɨɦ ɤɪR R  (ɡɨɧɚ  1 ) ɭɤɥɚɞɤɚ ɤɨɧɫɬ-
ɪɭɤɰɢɢ ɩɭɬɢ ɩɨ ɜɵɲɟɪɚɫɫɦɨɬɪɟɧɧɨɦɭ ɜɚɪɢɚɧɬɭ. 

2. ɇɚ ɤɪɢɜɵɯ ɪɚɞɢɭɫɨɦ ɤɪR R  (ɡɨɧɚ  2 ) ɭɤɥɚɞɤɚ ɤɨɧɫɬɪɭɤɰɢɢ ɩɭɬɢ: 

ɚΨ ɭɜɟɥɢɱɟɧɢɟ ɭ[ t ]  ɩɪɢ ɪɚɞɢɭɫɚɯ 350, 300 ɢ 200 ɦ (ɚ ɡɧɚɱɢɬ, ɢ ДTЖΨ ɧɚ 
4–7 ɋ ɡɚ ɫɱɟɬ ɭɤɥɚɞɤɢ ɠɟɥɟɡɨɛɟɬɨɧɧɵɯ ɲɩɚɥ ɫ ɩɨɜɵɲɟɧɧɵɦ ɫɨɩɪɨɬɢɜ-
ɥɟɧɢɟɦ ɫɞɜɢɝɭ ɩɨɩɟɪɟɤ ɨɫɢ ɩɭɬɢ, ɨɦɨɧɨɥɢɱɢɜɚɧɢɹ ɩɥɟɱɚ ɢ ɨɬɤɨɫɚ ɛɚɥɥɚ-
ɫɬɧɨɣ ɩɪɢɡɦɵ ɫɨ ɫɬɨɪɨɧɵ ɧɚɪɭɠɧɨɝɨ ɪɟɥɶɫɚ, ɭɜɟɥɢɱɟɧɢɹ ɷɩɸɪɵ ɬɢɩɨɜɵɯ 
ɲɩɚɥ ɫ 2000 ɞɨ 2100 ɲɬ./ɤɦ ɢ ɫɨɱɟɬɚɧɢɹ ɷɬɢɯ ɬɟɯɧɢɱɟɫɤɢɯ ɪɟɲɟɧɢɣ; 

ɛΨ ɫ ɨɝɪɚɧɢɱɟɧɢɟɦ ɫɤɨɪɨɫɬɟɣ ɞɜɢɠɟɧɢɹ ɩɨɟɡɞɨɜ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɚɯ 
ɧɢɠɟ ɤɪɢɬɢɱɟɫɤɢɯ (ɪɢɫ. 5.14Ψ. 

ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɪɢɫ. 5.14 ɪɚɫɱɟɬ ɜɟɞɟɬɫɹ ɜ ɫɥɟɞɭɸɳɟɦ ɩɨɪɹɞɤɟ.  
Ɉɩɪɟɞɟɥɹɸɬɫɹ ɦɢɧɢɦɚɥɶɧɚɹ ɢ ɦɚɤɫɢɦɚɥɶɧɚɹ ɬɟɦɩɟɪɚɬɭɪɵ ɡɚɤɪɟɩɥɟɧɢɹ 
ɛɟɫɫɬɵɤɨɜɵɯ ɩɥɟɬɟɣ ɩɨ ɮɨɪɦɭɥɚɦ: 

 ɡ ЦКбЦКб ɭ ɡ ɡ ɡmint t [ t ]; maxt mint [ t ].  (5.8) 
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Vɞɨɩ

V=f(t)

Ɂɨɧɚ ɨɛɵɱɧɵɯ ɫɤɨɪɨɫɬɟɣ ɞɜɢɠɟɧɢɹ Ɂɨɧɚ Vɨɝɪ

 
 

Ɋɢɫ. 5.14. Ɋɚɫɱɟɬɧɚɹ ɫɯɟɦɚ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɤɪɢɬɢɱɟɫɤɨɣ ɬɟɦɩɟɪɚɬɭɪɵ  
ɢ ɨɝɪɚɧɢɱɟɧɢɹ ɫɤɨɪɨɫɬɟɣ ɞɜɢɠɟɧɢɹ 

 
Ⱦɚɥɟɟ ɨɩɪɟɞɟɥɹɟɬɫɹ ɤɪɢɬɢɱɟɫɤɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɩɥɟɬɟɣ, ɞɨ ɜɟɥɢɱɢɧɵ 

ɤɨɬɨɪɨɣ ɞɟɣɫɬɜɭɸɬ ɭɫɬɚɧɨɜɥɟɧɧɵɟ ɩɨ ɩɪɢɤɚɡɭ ɧɚɱɚɥɶɧɢɤɚ ɞɨɪɨɝɢ ɫɤɨɪɨ-
ɫɬɢ ɞɜɢɠɟɧɢɹ ɩɨɟɡɞɨɜ, 

 ɤɪ ɡ ɪt max t [ t ]. (5.9) 

Ⱦɥɹ ɪɚɫɱɟɬɚ ɨɝɪɚɧɢɱɟɧɢɹ ɫɤɨɪɨɫɬɟɣ ɞɜɢɠɟɧɢɹ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɚɯ ɧɢ-
ɠɟ ɤɪɢɬɢɱɟɫɤɢɯ ɫɬɪɨɢɬɫɹ ɝɪɚɮɢɤ ɪt f(V) (ɪɢɫ. 5.15Ψ. 
 

0

Vɞɨɩ

604020 V, ɤɦ/ɱ

Δtɪ,
ɝɪɚɞ

Δt'ɪ

10080

Δtɪ = f(V)

 

Ɋɢɫ. 5.15. Ɋɚɫɱɟɬɧɚɹ ɫɯɟɦɚ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɞɨɩɭɫ-
ɤɚɟɦɵɯ ɫɤɨɪɨɫɬɟɣ ɞɜɢɠɟɧɢɹ ɩɨɟɡɞɨɜ ɩɪɢ ɤɪt t  

 
ȼɟɥɢɱɢɧɚ ɪt  ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (5.5Ψ ɢ ɡɚɜɢɫɢɬ ɨɬ ɢɡɝɢɛɧɵɯ 

ɧɚɩɪɹɠɟɧɢɣ ɜ ɤɪɨɦɤɚɯ ɩɨɞɨɲɜɵ ɪɟɥɶɫɚ ɤ . ɗɬɢ ɧɚɩɪɹɠɟɧɢɹ ɜ ɫɜɨɸ ɨɱɟ-
ɪɟɞɶ ɡɚɜɢɫɹɬ ɨɬ ɫɤɨɪɨɫɬɢ ɞɜɢɠɟɧɢɹ ɪɚɫɱɟɬɧɨɣ ɩɨɞɜɢɠɧɨɣ ɧɚɝɪɭɡɤɢ. 

ɇɚ ɪɢɫ. 5.15 ɧɚɧɨɫɢɬɫɹ ɜɟɥɢɱɢɧɚ ɪt  ɧɚɢɛɨɥɶɲɟɝɨ ɨɯɥɚɠɞɟɧɢɹ ɪɟɥɶ-
ɫɨɜ ɩɪɢ ɫɚɦɨɣ ɧɢɡɤɨɣ ɬɟɦɩɟɪɚɬɭɪɟ minmint , ɨɩɪɟɞɟɥɟɧɧɚɹ ɩɨ ɡɚɜɢɫɢɦɨɫɬɢ 
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 ɪ ɡ ЦТЧЦТЧt max t t . (5.10) 

Ɍɨɱɤɚ ɩɟɪɟɫɟɱɟɧɢɹ ɧɚ ɪɢɫ. 5.15 ɞɚɟɬ ɞɨɩɭɫɤɚɟɦɭɸ ɫɤɨɪɨɫɬɶ ɞɜɢɠɟɧɢɹ 
ɩɨɟɡɞɨɜ ɞɨɩV  ɩɪɢ ɫɚɦɨɣ ɧɢɡɤɨɣ ɬɟɦɩɟɪɚɬɭɪɟ ɪɟɥɶɫɨɜ. ɂɦɟɹ ɞɜɟ ɬɨɱɤɢ ɩɨ 
ɫɤɨɪɨɫɬɹɦ ɞɜɢɠɟɧɢɹ ɨɛV  ɢ ɞɨɩV  (ɪɢɫ. 5.14Ψ, ɦɨɠɧɨ ɩɨɫɬɪɨɢɬɶ ɥɢɧɟɣɧɭɸ 
ɡɚɜɢɫɢɦɨɫɬɶ V f(t) . ɂɫɩɨɥɶɡɭɹ ɷɬɭ ɡɚɜɢɫɢɦɨɫɬɶ, ɭɫɬɚɧɚɜɥɢɜɚɸɬ ɞɨɩɭɫ-
ɤɚɟɦɭɸ ɫɤɨɪɨɫɬɶ ɞɜɢɠɟɧɢɹ ɩɨɟɡɞɨɜ ɨɝɪV  ɩɪɢ ɨɠɢɞɚɟɦɨɣ ɬɟɦɩɟɪɚɬɭɪɟ 
ɪɟɥɶɫɨɜ ɨɠt  ɜ ɬɟɱɟɧɢɟ ɡɢɦɧɟɝɨ ɩɟɪɢɨɞɚ; 

ɜΨ ɫ ɫɟɡɨɧɧɨɣ ɪɚɡɪɹɞɤɨɣ ɬɟɦɩɟɪɚɬɭɪɧɵɯ ɧɚɩɪɹɠɟɧɢɣ ɜɟɫɧɨɣ ɢ ɨɫɟ-
ɧɶɸ. Ɍɚɤɨɣ ɜɚɪɢɚɧɬ ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɩɪɢɦɟɧɹɬɶ ɩɪɢ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɦ 
ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɨɦ ɨɛɨɫɧɨɜɚɧɢɢ ɜ ɫɜɹɡɢ ɫ ɛɨɥɶɲɢɦɢ ɬɪɭɞɨɡɚɬɪɚɬɚ-
ɦɢ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɨ ɪɚɛɨɬ ɢ ɩɪɟɞɨɫɬɚɜɥɟɧɢɟ «ɨɤɧɚ» ɜ ɝɪɚɮɢɤɟ ɞɜɢɠɟɧɢɹ 
ɩɨɟɡɞɨɜ. Ʉ ɫɨɠɚɥɟɧɢɸ, ɫɭɳɟɫɬɜɭɸɳɚɹ ɧɚ ɫɟɬɢ ɠɟɥɟɡɧɵɯ ɞɨɪɨɝ ɩɪɚɤɬɢɤɚ 
ɜɪɟɦɟɧɧɨɝɨ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɰɟɥɨɫɬɧɨɫɬɢ ɛɟɫɫɬɵɤɨɜɨɣ ɩɥɟɬɢ ɫ ɭɤɥɚɞɤɨɣ 
ɨɞɧɨɣ ɪɭɛɤɢ ɩɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɷɬɢɯ ɦɟɫɬ ɜ ɬɟɱɟɧɢɟ ɝɨɞɚ ɩɪɢɜɨɞɢɬ ɤ ɬɚɤɨɣ 
ɬɟɯɧɨɥɨɝɢɢ ɜ ɫɨɞɟɪɠɚɧɢɢ ɛɟɫɫɬɵɤɨɜɨɝɨ ɩɭɬɢ. 

Ɋɚɫɱɟɬɧɚɹ ɫɯɟɦɚ ɩɪɢɜɟɞɟɧɚ ɧɚ ɪɢɫ. 5.16. 
 

tmax max tmin min

[Δty] [Δtɪ]

ɜ
ɡmax t ɨɫ

ɡmint

ɜ
ɪɚɡt ɨɫ

ɪɚɡt[Δty]

ɜ
ɡmint ɨɫ

ɡmax t

ɌȺ

 
 

Ɋɢɫ. 5.16. Ɋɚɫɱɟɬɧɚɹ ɫɯɟɦɚ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪ ɡɚɤɪɟɩɥɟɧɢɹ ɩɥɟɬɟɣ 
ɫ ɫɟɡɨɧɧɵɦɢ ɪɚɡɪɹɞɤɚɦɢ ɧɚɩɪɹɠɟɧɢɣ 

 
Ɋɚɫɱɟɬɧɵɣ ɝɨɞɨɜɨɣ ɢɧɬɟɪɜɚɥ ɬɟɦɩɟɪɚɬɭɪ ɪɟɥɶɫɨɜ, ɩɪɢ ɤɨɬɨɪɨɦ ɜɨɡ-

ɦɨɠɧɚ ɭɤɥɚɞɤɚ ɛɟɫɫɬɵɤɨɜɨɝɨ ɩɭɬɢ ɩɨ ɞɚɧɧɨɦɭ ɜɚɪɢɚɧɬɭ, ɨɩɪɟɞɟɥɹɟɬɫɹ 
ɩɨ ɮɨɪɦɭɥɟ 

 ɫɟɡ ɭ ɪ AɌ 2Д Э Ж Д Э Ж 25 T , (5.11) 

ɝɞɟ 25 – ɫɭɦɦɚɪɧɵɣ ɦɢɧɢɦɚɥɶɧɵɣ ɢɧɬɟɪɜɚɥ ɡɚɤɪɟɩɥɟɧɢɹ ɛɟɫɫɬɵɤɨɜɵɯ 
ɩɥɟɬɟɣ ɜ ɜɟɫɟɧɧɢɣ ɢ ɨɫɟɧɧɢɣ ɩɟɪɢɨɞɵ, ɋ, ɜ

ɪɚɡt 15 C, ɨɫ
ɡɚɤt 10 C . 

ɉɪɢ  ɫɭɦɦɚɪɧɨɦ ɢɧɬɟɪɜɚɥɟ ɛɨɥɟɟ 25 ɋ ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɧɚɡɧɚɱɢɬɶ ɢɧ-
ɬɟɪɜɚɥ ɡɚɤɪɟɩɥɟɧɢɹ ɬɚɤɢɦ, ɱɬɨɛɵ ɜɟɫɧɨɣ ɨɧ ɛɵɥ ɜ 1,5 ɪɚɡɚ ɛɨɥɶɲɟ, ɱɟɦ 
ɨɫɟɧɶɸ. 

А '
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ɋɨɝɥɚɫɧɨ ɪɚɫɱɟɬɧɨɣ ɫɯɟɦɟ (ɪɢɫ. 5.16Ψ ɝɪɚɧɢɱɧɵɟ ɬɨɱɤɢ ɢɧɬɟɪɜɚɥɨɜ 
ɡɚɤɪɟɩɥɟɧɢɹ ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɨ ɮɨɪɦɭɥɚɦ: 

 

ɜ ɜ ɜ ɜ
ɡ ЦКбЦКб ɭ ɡ ɡ ɪɚɡ

ɨɫ ɨɫ ɨɫ ɨɫ
ɡ ЦТЧЦТЧ ɪ ɡ ɡ ɪɚɡ

mint t [ t ] 4; max t mint t 8;

max t t [ t ] 4; mint max t t ,
 (5.12) 

ɝɞɟ 4, 8 – ɡɚɩɚɫ ɬɟɦɩɟɪɚɬɭɪ, ɭɱɢɬɵɜɚɸɳɢɣ ɜɨɡɦɨɠɧɵɟ ɨɫɬɚɬɨɱɧɵɟ ɧɚ-
ɩɪɹɠɟɧɢɹ ɜ ɪɟɥɶɫɚɯ. 

 

5.4. Ɉɩɪɟɞɟɥɟɧɢɟ ɪɚɫɱɟɬɧɵɯ ɭɞɥɢɧɟɧɢɣ ɛɟɫɫɬɵɤɨɜɵɯ ɩɥɟɬɟɣ  
ɢ ɡɚɡɨɪɨɜ ɩɪɢ ɪɚɡɪɹɞɤɟ ɬɟɦɩɟɪɚɬɭɪɧɵɯ ɧɚɩɪɹɠɟɧɢɣ 

ɉɨɫɬɪɨɢɦ ɷɩɸɪɭ ɩɪɨɞɨɥɶɧɵɯ ɫɢɥ ɜ ɪɟɥɶɫɨɜɨɣ ɩɥɟɬɢ ɞɥɢɧɨɣ L ɞɨ ɪɚɡ-
ɪɹɞɤɢ ɬɟɦɩɟɪɚɬɭɪɧɵɯ ɧɚɩɪɹɠɟɧɢɣ (ɪɢɫ. 5.17Ψ. 
 

L

Nt Nt
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ȍ

a a

 

Ɋɢɫ. 5.17. ɗɩɸɪɚ ɩɪɨɞɨɥɶɧɵɯ ɫɢɥ ɜ ɛɟɫɫɬɵɤɨɜɨɣ ɩɥɟɬɢ 

 
ɇɚ ɤɨɧɰɟ ɩɥɟɬɢ ɞɟɣɫɬɜɭɸɬ ɫɢɥɵ ɫɬɵɤɨɜɨɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ cR , ɜ 

ɫɪɟɞɧɟɣ ɱɚɫɬɢ – tN . Ⱦɥɢɧɚ ɚɤɬɢɜɧɨɣ ɡɨɧɵ («ɞɵɲɚɳɢɣ ɤɨɧɟɰ»Ψ ɨɩɪɟɞɟ-
ɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ  

 t c
a

N R

r
. (5.13) 

ɇɟɫɨɫɬɨɹɜɲɟɟɫɹ ɢɡɦɟɧɟɧɢɟ ɞɥɢɧɵ ɩɥɟɬɢ ɦɨɠɧɨ ɨɩɪɟɞɟɥɢɬɶ ɢɡ ɫɥɟ-
ɞɭɸɳɟɣ ɡɚɜɢɫɢɦɨɫɬɢ 

 t t c a
ɧ

N (N R )
L

E F E F
, (5.14) 

ɝɞɟ  – ɩɥɨɳɚɞɶ ɷɩɸɪɵ ɩɪɨɞɨɥɶɧɵɯ ɫɢɥ ɜ ɩɥɟɬɢ; E F  – ɠɟɫɬɤɨɫɬɶ ɪɟɥɶ-
ɫɚ (ɩɪɨɢɡɜɟɞɟɧɢɟ ɦɨɞɭɥɹ ɭɩɪɭɝɨɫɬɢ ɪɟɥɶɫɨɜɨɣ ɫɬɚɥɢ ȿ ɢ ɩɥɨɳɚɞɢ ɩɨɩɟ-
ɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ FΨ. 

 

-А + + А

+ А -А
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Ⱦɥɹ ɩɪɢɛɥɢɠɟɧɧɨɣ ɨɰɟɧɤɢ ɢɡɦɟɧɟɧɢɹ ɞɥɢɧɵ ɩɥɟɬɢ ɜ ɫɠɚɬɵɟ ɫɪɨɤɢ ɩɨ 
ɜɪɟɦɟɧɢ ɦɨɠɧɨ ɩɨɫɱɢɬɚɬɶ ɤɚɤ 

 ɧ ɪɚɡ 0L L (t t ) , (5.15) 

ɝɞɟ ɪɚɡt  – ɬɟɦɩɟɪɚɬɭɪɚ ɪɟɥɶɫɚ ɩɪɢ ɪɚɡɪɹɞɤɟ ɧɚɩɪɹɠɟɧɢɣ; 0t  – ɬɟɦɩɟɪɚ-
ɬɭɪɚ ɡɚɤɪɟɩɥɟɧɢɹ ɛɟɫɫɬɵɤɨɜɨɣ ɩɥɟɬɢ. 

ɂɧɨɝɞɚ ɜɨɡɧɢɤɚɟɬ ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɨɩɪɟɞɟɥɟɧɢɹ ɜɟɥɢɱɢɧɵ ɡɚɡɨɪɚ ɩɪɢ 
ɢɡɥɨɦɟ ɩɥɟɬɢ (ɪɢɫ. 5.18). 
 

Nt
Nt

RcRc

L

ȍ

ɢɡɥɨɦ
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Ɋɢɫ. 5.18. ɗɩɸɪɚ ɩɪɨɞɨɥɶɧɵɯ ɫɢɥ  
ɜ ɛɟɫɫɬɵɤɨɜɨɣ ɩɥɟɬɢ ɩɪɢ ɢɡɥɨɦɟ 

 

ȼɟɥɢɱɢɧɭ ɡɚɡɨɪɚ ɦɨɠɧɨ ɩɨɫɱɢɬɚɬɶ ɩɨ ɫɥɟɞɭɸɳɟɣ ɮɨɪɦɭɥɟ 

 
2
tN

E F r E F
, (5.16) 

ɝɞɟ  – ɩɥɨɳɚɞɶ ɷɩɸɪɵ ɪɚɡɪɹɞɤɢ ɧɚɩɪɹɠɟɧɢɣ ɩɪɢ ɢɡɥɨɦɟ ɩɥɟɬɢ, 

 
2

t t
t

N N1
2 N

2 r r
. (5.17) 

ɂɡ ɷɬɨɣ ɡɚɜɢɫɢɦɨɫɬɢ ɦɨɠɧɨ ɨɩɪɟɞɟɥɢɬɶ ɫɪɟɞɧɟɟ ɩɨɝɨɧɧɨɟ ɫɨɩɪɨɬɢɜ-
ɥɟɧɢɟ Ы ɩɪɢ ɨɛɪɚɡɨɜɚɜɲɟɦɫɹ ɢɡɜɟɫɬɧɨɦ ɡɚɡɨɪɟ  ɢ ɫɪɚɜɧɢɬɶ ɟɝɨ ɫ ɧɨɪ-
ɦɚɬɢɜɧɨɣ ɢɥɢ ɞɨɩɭɫɤɚɟɦɨɣ ɜɟɥɢɱɢɧɨɣ. 

ɋɨɝɥɚɫɧɨ ɂɧɫɬɪɭɤɰɢɢ Д5Ж ɡɚɡɨɪ, ɦɦ, ɩɪɢ ɢɡɥɨɦɟ ɪɟɥɶɫɨɜɨɣ ɩɥɟɬɢ Ɋ65 
ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 

 

2
ɪt

0,24 50
r

, (5.18) 

ɩɪɢ 2
ɪr 25 ɇ/ɦɦ, 0,01 Э . 

ɍɜɟɥɢɱɟɧɢɟ ɡɚɡɨɪɨɜ ɜ ɡɨɧɟ ɭɪɚɜɧɢɬɟɥɶɧɵɯ ɪɟɥɶɫɨɜ ɩɪɢ r 25 ɇ/ɦɦ 

ɩɪɢɛɥɢɡɢɬɟɥɶɧɨ ɦɨɠɧɨ ɨɰɟɧɢɬɶ ɩɨ ɫɨɨɬɧɨɲɟɧɢɸ Д5Ж 

 2
ɪ0,005( t 7) . (5.19) 
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5.5. Ʉɨɧɬɪɨɥɶ ɡɚ ɭɫɢɥɢɟɦ ɡɚɬɹɠɟɤ ɝɚɟɤ ɢ ɲɭɪɭɩɨɜ  
ɜ ɩɪɨɦɟɠɭɬɨɱɧɵɯ ɫɤɪɟɩɥɟɧɢɹɯ 

Ɉɫɨɛɨɟ ɜɧɢɦɚɧɢɟ ɩɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɛɟɫɫɬɵɤɨɜɨɝɨ ɩɭɬɢ ɞɨɥɠɧɨ ɭɞɟ-
ɥɹɬɶɫɹ ɩɪɟɞɨɬɜɪɚɳɟɧɢɸ ɭɝɨɧɚ ɩɥɟɬɟɣ. ɍɝɨɧ ɩɥɟɬɟɣ ɩɪɢɜɨɞɢɬ ɤ ɤɨɧɰɟɧ-
ɬɪɚɰɢɹɦ ɩɨ ɢɯ ɞɥɢɧɟ ɪɚɫɬɹɝɢɜɚɸɳɢɯ ɢɥɢ ɫɠɢɦɚɸɳɢɯ ɭɫɢɥɢɣ. ɗɬɨ ɦɨɠɟɬ 
ɩɪɢɜɟɫɬɢ ɤ ɬɟɦɩɟɪɚɬɭɪɧɨɦɭ ɜɵɛɪɨɫɭ ɩɭɬɢ ɢɥɢ ɤ ɪɚɡɪɵɜɭ ɩɥɟɬɟɣ ɢɥɢ ɫɬɵ-
ɤɨɜɵɯ ɛɨɥɬɨɜ. 

ɋɪɟɞɧɢɣ ɤɪɭɬɹɳɢɣ ɦɨɦɟɧɬ ɡɚɬɹɠɤɢ ɝɚɟɤ ɛɨɥɬɨɜ ɢ ɲɭɪɭɩɨɜ ɩɪɨɦɟɠɭ-
ɬɨɱɧɵɯ ɪɟɥɶɫɨɜɵɯ ɫɤɪɟɩɥɟɧɢɣ ɧɟ ɞɨɥɠɟɧ ɛɵɬɶ ɦɟɧɟɟ ɡɧɚɱɟɧɢɣ, ɩɪɢɜɟ-
ɞɟɧɧɵɯ ɜ ɬɚɛɥ. 5.1. Ɇɨɧɨɪɟɝɭɥɹɬɨɪ ɫɤɪɟɩɥɟɧɢɣ ȺɊɋ-4 ɩɪɢ ɭɤɥɚɞɤɟ ɛɟɫ-
ɫɬɵɤɨɜɨɝɨ ɩɭɬɢ ɞɨɥɠɟɧ ɛɵɬɶ ɭɫɬɚɧɨɜɥɟɧ ɜ ɬɪɟɬɶɸ ɩɨɡɢɰɢɸ. 

Ʉɨɧɬɪɨɥɶ ɡɚ ɜɟɥɢɱɢɧɨɣ ɤɪɭɬɹɳɟɝɨ ɦɨɦɟɧɬɚ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɞɢɧɚɦɨ-
ɦɟɬɪɢɱɟɫɤɢɦɢ ɤɥɸɱɚɦɢ, ɚɧɤɟɪɧɵɯ ɫɤɪɟɩɥɟɧɢɣ – ɫɩɟɰɢɚɥɶɧɵɦɢ ɩɪɢɛɨ-
ɪɚɦɢ ɬɢɩɚ ȺɩȺɌɗɄ-ɂɉɄ-1. Ⱦɚɧɧɵɣ ɤɨɧɬɪɨɥɶ ɞɨɥɠɟɧ ɩɪɨɢɡɜɨɞɢɬɶɫɹ ɩɨ 
ɨɛɟɢɦ ɪɟɥɶɫɨɜɵɦ ɧɢɬɹɦ ɫ ɜɧɟɲɧɟɣ ɢ ɜɧɭɬɪɟɧɧɟɣ ɫɬɨɪɨɧɵ ɧɟ ɦɟɧɟɟ ɱɟɦ 
ɧɚ 10 ɲɩɚɥɚɯ ɩɨɞɪɹɞ. ɇɚ ɤɨɪɨɬɤɢɯ ɩɥɟɬɹɯ ɞɥɢɧɨɣ ɞɨ 800 ɦ ɜɵɛɢɪɚɸɬɫɹ 
ɬɪɢ ɡɨɧɵ: ɧɚ ɤɨɧɰɟɜɵɯ ɭɱɚɫɬɤɚɯ ɧɚ ɪɚɫɫɬɨɹɧɢɢ 15–20 ɦ ɨɬ ɤɨɧɰɨɜ ɩɥɟɬɟɣ 
ɢ ɜ ɫɪɟɞɧɟɣ ɱɚɫɬɢ ɩɥɟɬɢ. ɇɚ ɞɥɢɧɧɵɯ ɩɥɟɬɹɯ – ɧɚ ɤɨɧɰɟɜɵɯ ɭɱɚɫɬɤɚɯ ɢ 
ɱɟɪɟɡ ɤɚɠɞɵɟ 500 ɦ ɩɨ ɞɥɢɧɟ ɩɥɟɬɢ. 

ɉɪɢ ɩɚɞɟɧɢɢ ɭɪɨɜɧɹ ɡɚɬɹɠɤɢ ɛɨɥɬɨɜ ɢ ɲɭɪɭɩɨɜ ɧɢɠɟ ɞɨɩɭɫɤɚɟɦɵɯ 
ɡɧɚɱɟɧɢɣ ɧɚɡɧɚɱɚɟɬɫɹ ɫɩɥɨɲɧɨɟ ɢɯ ɩɨɞɬɹɝɢɜɚɧɢɟ. ɉɪɢ ɫɧɢɠɟɧɢɢ ɭɫɢɥɢɣ 
ɩɪɢɠɚɬɢɹ ɪɟɥɶɫɚ ɤ ɨɫɧɨɜɚɧɢɸ ɫɤɪɟɩɥɟɧɢɹ ȺɊɋ-4 ɞɨ 15 ɤɇ ɦɨɧɨɪɟɝɭɥɹ-
ɬɨɪɵ ɞɨɥɠɧɵ ɩɟɪɟɜɨɞɢɬɶɫɹ ɜ ɱɟɬɜɟɪɬɭɸ ɩɨɡɢɰɢɸ. 

Ʉɨɧɬɪɨɥɶ ɡɚ ɭɫɢɥɢɟɦ ɡɚɬɹɠɤɢ ɞɨɩɨɥɧɹɟɬɫɹ ɩɪɨɫɬɭɤɢɜɚɧɢɟɦ ɦɨɥɨɬɨɱ-
ɤɨɦ. ɉɪɢ ɨɛɧɚɪɭɠɟɧɢɢ ɛɨɥɟɟ 10 % ɨɫɥɚɛɲɢɯ ɛɨɥɬɨɜ, ɲɭɪɭɩɨɜ, ɤɥɟɦɦ 
ɧɚɡɧɚɱɚɟɬɫɹ ɢɧɫɬɪɭɦɟɧɬɚɥɶɧɚɹ ɩɪɨɜɟɪɤɚ. 
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