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ɋɪɨɤ ɞɟɣɫɬɜɢɹ ɫ 01.07.77 ɞɨ 01.07.92 

1. ɇɚɫɬɨɹɳɢɣ ɫɬɚɧɞɚɪɬ ɭɫɬɚɧɚɜɥɢɜɚɟɬ ɨɫɧɨɜɧɵɟ ɬɢɩɵ, ɤɨɧɫɬɪɭɤɬɢɜɧɵɟ ɷɥɟɦɟɧɬɵ ɢ 

ɪɚɡɦɟɪɵ ɫɜɚɪɧɵɯ ɫɨɟɞɢɧɟɧɢɣ ɢɡ ɫɬɚɥɟɣ, ɚ ɬɚɤɠɟ ɫɩɥɚɜɨɜ ɧɚ ɠɟɥɟɡɨɧɢɤɟɥɟɜɨɣ ɢ 

ɧɢɤɟɥɟɜɨɣ ɨɫɧɨɜɚɯ, ɜɵɩɨɥɧɹɟɦɵɯ ɞɭɝɨɜɨɣ ɫɜɚɪɤɨɣ ɜ ɡɚɳɢɬɧɨɦ ɝɚɡɟ. 
ɋɬɚɧɞɚɪɬ ɧɟ ɭɫɬɚɧɚɜɥɢɜɚɟɬ ɨɫɧɨɜɧɵɟ ɬɢɩɵ, ɤɨɧɫɬɪɭɤɬɢɜɧɵɟ ɷɥɟɦɟɧɬɵ ɢ ɪɚɡɦɟɪɵ 

ɫɜɚɪɧɵɯ ɫɨɟɞɢɧɟɧɢɣ ɫɬɚɥɶɧɵɯ ɬɪɭɛɨɩɪɨɜɨɞɨɜ ɩɨ ȽɈɋɌ 16037-80. 

2. ȼ ɫɬɚɧɞɚɪɬɟ ɩɪɢɧɹɬɵ ɫɥɟɞɭɸɳɢɟ ɨɛɨɡɧɚɱɟɧɢɹ ɫɩɨɫɨɛɨɜ ɫɜɚɪɤɢ: 

Иɇ - ɜ ɢɧɟɪɬɧɵɯ ɝɚɡɚɯ ɧɟɩɥɚɜɹɳɢɦɫɹ ɷɥɟɤɬɪɨɞɨɦ ɛɟɡ ɩɪɢɫɚɞɨɱɧɨɝɨ ɦɟɬɚɥɥɚ; 
Иɇɩ - ɜ ɢɧɟɪɬɧɵɯ ɝɚɡɚɯ ɧɟɩɥɚɜɹɳɢɦɫɹ ɷɥɟɤɬɪɨɞɨɦ ɫ ɩɪɢɫɚɞɨɱɧɵɦ ɦɟɬɚɥɥɨɦ; 

Иɉ - ɜ ɢɧɟɪɬɧɵɯ ɝɚɡɚɯ ɢ ɢɯ ɫɦɟɫɹɯ ɫ ɭɝɥɟɤɢɫɥɵɦ ɝɚɡɨɦ ɢ ɤɢɫɥɨɪɨɞɨɦ ɩɥɚɜɹɳɢɦɫɹ 
ɷɥɟɤɬɪɨɞɨɦ; 

ɍɉ - ɜ ɭɝɥɟɤɢɫɥɨɦ ɝɚɡɟ ɢ ɟɝɨ ɫɦɟɫɢ ɫ ɤɢɫɥɨɪɨɞɨɦ ɩɥɚɜɹɳɢɦɫɹ ɷɥɟɤɬɪɨɞɨɦ. 

3. Ɉɫɧɨɜɧɵɟ ɬɢɩɵ ɫɜɚɪɧɵɯ ɫɨɟɞɢɧɟɧɢɣ ɞɨɥɠɧɵ ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ ɭɤɚɡɚɧɧɵɦ ɜ ɬɚɛɥ. 
1. 



Ɍ ɚ ɛ ɥ ɢ ɰ ɚ  1 

Ɏɨɪɦɚ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ Ɍɨɥɳɢɧɚ ɫɜɚɪɢɜɚɟɦɵɯ ɞɟɬɚɥɟɣ, ɦɦ, ɞɥɹ ɫɩɨɫɨɛɨɜ 
ɫɜɚɪɤɢ Ɍɢɩ 

ɫɨɟɞɢɧɟɧɢɹ 

Ɏɨɪɦɚ 
ɩɨɞɝɨɬɨɜɥɟɧɧɵɯ 

ɤɪɨɦɨɤ 

ɏɚɪɚɤɬɟɪ 
ɜɵɩɨɥɧɟɧɧɨɝɨ ɲɜɚ ɩɨɞɝɨɬɨɜɥɟɧɧɵɯ ɤɪɨɦɨɤ ɜɵɩɨɥɧɟɧɧɨɝɨ ɲɜɚ Иɇ Иɇɩ Иɉ ɍɉ 

ɍɫɥɨɜɧɨɟ 
ɨɛɨɡɧɚɱɟɧɢɟ 
ɫɜɚɪɧɨɝɨ 
ɫɨɟɞɢɧɟɧɢɹ 

  
0,5 - 2,0 - 0,5 - 4,0 0,5 - 4,0 C1 

ɋ ɨɬɛɨɪɬɨɜɤɨɣ 

ɞɜɭɯ ɤɪɨɦɨɤ 

  

- 0,8 - 4,0 1,0 - 12,0 1,0 - 12,0 ɋ28 

ɋ ɨɬɛɨɪɬɨɜɤɨɣ 

ɨɞɧɨɣ ɤɪɨɦɤɢ   
0,5 - 2,0 - 0,5 - 4,0 0,5 - 4,0 ɋ3 

Ɉɞɧɨɫɬɨɪɨɧɧɢɣ 

 
0,8 - 6,0 ɋ2 

Ɉɞɧɨɫɬɨɪɨɧɧɢɣ ɧɚ 
ɫɴɟɦɧɨɣ 

ɩɨɞɤɥɚɞɤɟ  

 
0,5 - 4,0 0,8 - 6,0 0,8 - 6,0 

0,8 - 8,0 ɋ4 

Ɉɞɧɨɫɬɨɪɨɧɧɢɣ ɧɚ 
ɨɫɬɚɸɳɟɣɫɹ 
ɩɨɞɤɥɚɞɤɟ   

ɋ5 

Ɉɞɧɨɫɬɨɪɨɧɧɢɣ 

ɡɚɦɤɨɜɵɣ   

0,5-4,0 0,8 - 6,0 0,8 - 6,0 0,8 - 8,0 

ɋ6 

Ȼɟɡ ɫɤɨɫɚ ɤɪɨɦɨɤ 

Ⱦɜɭɫɬɨɪɨɧɧɢɣ   
3,0 - 6,0 3,0 - 6,0 3,0 - 6,0 3,0 - 12,0 ɋ7 

Ɉɞɧɨɫɬɨɪɨɧɧɢɣ 
 

C8 

Ɉɞɧɨɫɬɨɪɨɧɧɢɣ ɧɚ 
ɫɴɟɦɧɨɣ 

ɩɪɨɤɥɚɞɤɟ  

 
C9 

ɋɬɵɤɨɜɨɟ 

ɋɨ ɫɤɨɫɨɦ ɨɞɧɨɣ 

ɤɪɨɦɤɢ 

Ɉɞɧɨɫɬɨɪɨɧɧɢɣ ɧɚ 
ɨɫɬɚɸɳɟɣɫɹ 
ɩɪɨɤɥɚɞɤɟ   

- 3,0 - 10,0 3,0 - 10,0 3,0 - 60,0 

C10 



Ɏɨɪɦɚ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ Ɍɨɥɳɢɧɚ ɫɜɚɪɢɜɚɟɦɵɯ ɞɟɬɚɥɟɣ, ɦɦ, ɞɥɹ ɫɩɨɫɨɛɨɜ 
ɫɜɚɪɤɢ Ɍɢɩ 

ɫɨɟɞɢɧɟɧɢɹ 

Ɏɨɪɦɚ 
ɩɨɞɝɨɬɨɜɥɟɧɧɵɯ 

ɤɪɨɦɨɤ 

ɏɚɪɚɤɬɟɪ 
ɜɵɩɨɥɧɟɧɧɨɝɨ ɲɜɚ ɩɨɞɝɨɬɨɜɥɟɧɧɵɯ ɤɪɨɦɨɤ ɜɵɩɨɥɧɟɧɧɨɝɨ ɲɜɚ Иɇ Иɇɩ Иɉ ɍɉ 

ɍɫɥɨɜɧɨɟ 
ɨɛɨɡɧɚɱɟɧɢɟ 
ɫɜɚɪɧɨɝɨ 
ɫɨɟɞɢɧɟɧɢɹ 

Ɉɞɧɨɫɬɨɪɨɧɧɢɣ 

ɡɚɦɤɨɜɵɣ  
 

- 3 - 40 C11 

  
- 

3 - 10 3 - 10 

3 - 60 C12 

ɋ ɤɪɢɜɨɥɢɧɟɣɧɵɦ 

ɫɤɨɫɨɦ ɨɞɧɨɣ 

ɤɪɨɦɤɢ  
 

- - C13 

ɋ ɥɨɦɚɧɵɦ 

ɫɤɨɫɨɦ ɨɞɧɨɣ 

ɤɪɨɦɤɢ 
 

 

- - 

18 - 100 18 - 100 

C14 

ɋ ɞɜɭɦɹ 
ɫɢɦɦɟɬɪɢɱɧɵɦɢ 

ɫɤɨɫɚɦɢ ɨɞɧɨɣ 

ɤɪɨɦɤɢ 

Ⱦɜɭɫɬɨɪɨɧɧɢɣ 

 
 

- 6 - 20 8 - 100 8 - 100 C15 

ɋ ɞɜɭɦɹ 
ɫɢɦɦɟɬɪɢɱɧɵɦɢ 

ɤɪɢɜɨɥɢɧɟɣɧɵɦɢ 

ɫɤɨɫɚɦɢ ɨɞɧɨɣ 

ɤɪɨɦɤɢ 

Ⱦɜɭɫɬɨɪɨɧɧɢɣ 

  

- - 30 - 120 30 - 120 ɋ16 

Ɉɞɧɨɫɬɨɪɨɧɧɢɣ 
 

ɋ17 

Ɉɞɧɨɫɬɨɪɨɧɧɢɣ ɧɚ 
ɫɴɟɦɧɨɣ 

ɩɨɞɤɥɚɞɤɟ  

 

- 

ɋ18 

Ɉɞɧɨɫɬɨɪɨɧɧɢɣ ɧɚ 
ɨɫɬɚɸɳɟɣɫɹ 
ɩɨɞɤɥɚɞɤɟ   

- ɋ19 

ɋɨ ɫɤɨɫɨɦ ɞɜɭɯ 
ɤɪɨɦɨɤ 

Ɉɞɧɨɫɬɨɪɨɧɧɢɣ 

ɡɚɦɤɨɜɵɣ   
- 

3 - 10 3 - 10 3 - 60 

ɋ20 



Ɏɨɪɦɚ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ Ɍɨɥɳɢɧɚ ɫɜɚɪɢɜɚɟɦɵɯ ɞɟɬɚɥɟɣ, ɦɦ, ɞɥɹ ɫɩɨɫɨɛɨɜ 
ɫɜɚɪɤɢ Ɍɢɩ 

ɫɨɟɞɢɧɟɧɢɹ 

Ɏɨɪɦɚ 
ɩɨɞɝɨɬɨɜɥɟɧɧɵɯ 

ɤɪɨɦɨɤ 

ɏɚɪɚɤɬɟɪ 
ɜɵɩɨɥɧɟɧɧɨɝɨ ɲɜɚ ɩɨɞɝɨɬɨɜɥɟɧɧɵɯ ɤɪɨɦɨɤ ɜɵɩɨɥɧɟɧɧɨɝɨ ɲɜɚ Иɇ Иɇɩ Иɉ ɍɉ 

ɍɫɥɨɜɧɨɟ 
ɨɛɨɡɧɚɱɟɧɢɟ 
ɫɜɚɪɧɨɝɨ 
ɫɨɟɞɢɧɟɧɢɹ 

Ⱦɜɭɫɬɨɪɨɧɧɢɣ 
  

 ɋ21 

ɋɨ ɫɬɭɩɟɧɱɚɬɵɦ 

ɫɤɨɫɨɦ ɞɜɭɯ 
ɤɪɨɦɨɤ 

Ɉɞɧɨɫɬɨɪɨɧɧɢɣ 

  

- 4 - 20 4 - 20 - ɋ22 

ɋ ɤɪɢɜɨɥɢɧɟɣɧɵɦ 

ɫɤɨɫɨɦ ɞɜɭɯ 
ɤɪɨɦɨɤ   

- - 24 - 100 24 - 100 ɋ23 

ɋ ɥɨɦɚɧɵɦ 

ɫɤɨɫɨɦ ɞɜɭɯ 
ɤɪɨɦɨɤ 

 
 

- - 24 - 100 24 - 100 ɋ24 

ɋ ɞɜɭɦɹ 
ɫɢɦɦɟɬɪɢɱɧɵɦɢ 

ɫɤɨɫɚɦɢ ɞɜɭɯ 
ɤɪɨɦɨɤ 

 
 

- 6 - 20 6 - 120 6 - 120 ɋ25 

ɋ ɞɜɭɦɹ 
ɫɢɦɦɟɬɪɢɱɧɵɦɢ 

ɤɪɢɜɨɥɢɧɟɣɧɵɦɢ 

ɫɤɨɫɚɦɢ ɞɜɭɯ 
ɤɪɨɦɨɤ 

 
 

- - 26,0-120,0 ɋ26 

ɋ ɞɜɭɦɹ 
ɫɢɦɦɟɬɪɢɱɧɵɦɢ 

ɥɨɦɚɧɵɦɢ 

ɫɤɨɫɚɦɢ ɞɜɭɯ 
ɤɪɨɦɨɤ 

Ⱦɜɭɫɬɨɪɨɧɧɢɣ 

 
 

- - - 

26,0-120,0 

ɋ27 

ɍɝɥɨɜɨɟ ɋ ɨɬɛɨɪɬɨɜɤɨɣ 

ɨɞɧɨɣ ɤɪɨɦɤɢ 
Ɉɞɧɨɫɬɨɪɨɧɧɢɣ 

  

0,5 - 3,0 0,5 - 3,0 0,5 - 4.0 0,5 - 4,0 ɍ1 



Ɏɨɪɦɚ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ Ɍɨɥɳɢɧɚ ɫɜɚɪɢɜɚɟɦɵɯ ɞɟɬɚɥɟɣ, ɦɦ, ɞɥɹ ɫɩɨɫɨɛɨɜ 
ɫɜɚɪɤɢ Ɍɢɩ 

ɫɨɟɞɢɧɟɧɢɹ 

Ɏɨɪɦɚ 
ɩɨɞɝɨɬɨɜɥɟɧɧɵɯ 

ɤɪɨɦɨɤ 

ɏɚɪɚɤɬɟɪ 
ɜɵɩɨɥɧɟɧɧɨɝɨ ɲɜɚ ɩɨɞɝɨɬɨɜɥɟɧɧɵɯ ɤɪɨɦɨɤ ɜɵɩɨɥɧɟɧɧɨɝɨ ɲɜɚ Иɇ Иɇɩ Иɉ ɍɉ 

ɍɫɥɨɜɧɨɟ 
ɨɛɨɡɧɚɱɟɧɢɟ 
ɫɜɚɪɧɨɝɨ 
ɫɨɟɞɢɧɟɧɢɹ 

  

- 0,8 - 4,0 1,0-12,0 1,0 - 12,0 ɍ2 

  

- 0,8 - 4.0 0,8 - 8,0 0,8 - 8,0 

  

- 0,8 - 10,0 0,8 - 10,0 0,8 - 30,0 

ɍ4 

  

 0,8 - 4,0 0,8 - 12,0 0,8 - 12,0 

Ȼɟɡ ɫɤɨɫɚ ɤɪɨɦɨɤ 

Ⱦɜɭɫɬɨɪɨɧɧɢɣ 

  

 0.8 - 10,0 0,8 - 30,0 0,8 - 30,0 

ɍ5 

Ɉɞɧɨɫɬɨɪɨɧɧɢɣ 

 
 

- 3,0 - 10,0 3,0 - 10,0 3,0 - 60,0 ɍ6 

ɋɨ ɫɤɨɫɨɦ ɨɞɧɨɣ 

ɤɪɨɦɤɢ 

 
 

- 3 - 10 3 - 10 6 - 60 ɍ7 

ɋ ɞɜɭɦɹ 
ɫɢɦɦɟɬɪɢɱɧɵ 

ɦɢ ɫɤɨɫɚɦɢ ɨɞɧɨɣ 

ɤɪɨɦɤɢ 

Ⱦɜɭɫɬɨɪɨɧɧɢɣ 

  

- 6 - 20 6 - 20 6 - 100 ɍ8 



Ɏɨɪɦɚ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ Ɍɨɥɳɢɧɚ ɫɜɚɪɢɜɚɟɦɵɯ ɞɟɬɚɥɟɣ, ɦɦ, ɞɥɹ ɫɩɨɫɨɛɨɜ 
ɫɜɚɪɤɢ Ɍɢɩ 

ɫɨɟɞɢɧɟɧɢɹ 

Ɏɨɪɦɚ 
ɩɨɞɝɨɬɨɜɥɟɧɧɵɯ 

ɤɪɨɦɨɤ 

ɏɚɪɚɤɬɟɪ 
ɜɵɩɨɥɧɟɧɧɨɝɨ ɲɜɚ ɩɨɞɝɨɬɨɜɥɟɧɧɵɯ ɤɪɨɦɨɤ ɜɵɩɨɥɧɟɧɧɨɝɨ ɲɜɚ Иɇ Иɇɩ Иɉ ɍɉ 

ɍɫɥɨɜɧɨɟ 
ɨɛɨɡɧɚɱɟɧɢɟ 
ɫɜɚɪɧɨɝɨ 
ɫɨɟɞɢɧɟɧɢɹ 

Ɉɞɧɨɫɬɨɪɨɧɧɢɣ 

  

- ɍ9 

ɋɨ ɫɤɨɫɨɦ ɞɜɭɯ 
ɤɪɨɦɨɤ 

Ⱦɜɭɫɬɨɪɨɧɧɢɣ 

 
 

- 

3 - 20 3 - 20 3 - 60 

ɍ10 

Ȼɟɡ ɫɤɨɫɚ ɤɪɨɦɨɤ Ɉɞɧɨɫɬɨɪɨɧɧɢɣ 

  

- 0,8 - 40,0 0,8 - 40,0 0,8 - 40,0 T1 

Ȼɟɡ ɫɤɨɫɚ ɤɪɨɦɨɤ Ⱦɜɭɫɬɨɪɨɧɧɢɣ 

 
 

- 0,8 - 40,0 0,8 - 40,0 0,8 - 40,0 T3 

Ɉɞɧɨɫɬɨɪɨɧɧɢɣ 

  

T6 

ɋɨ ɫɤɨɫɨɦ ɨɞɧɨɣ 

ɤɪɨɦɨɤ 

Ⱦɜɭɫɬɨɪɨɧɧɢɣ 

  

 3 - 10 3 - 60 3 - 60 

T7 

Ɍɚɜɪɨɜɨɟ 

ɋ ɞɜɭɦɹ 
ɫɢɦɦɟɬɪɢɱɧɵɦɢ 

ɫɤɨɫɚɦɢ ɨɞɧɨɣ 

ɤɪɨɦɤɢ 

Ⱦɜɭɫɬɨɪɨɧɧɢɣ 

  

- 6 - 20 6 - 80 6 - 80 T8 



Ɏɨɪɦɚ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ Ɍɨɥɳɢɧɚ ɫɜɚɪɢɜɚɟɦɵɯ ɞɟɬɚɥɟɣ, ɦɦ, ɞɥɹ ɫɩɨɫɨɛɨɜ 
ɫɜɚɪɤɢ Ɍɢɩ 

ɫɨɟɞɢɧɟɧɢɹ 

Ɏɨɪɦɚ 
ɩɨɞɝɨɬɨɜɥɟɧɧɵɯ 

ɤɪɨɦɨɤ 

ɏɚɪɚɤɬɟɪ 
ɜɵɩɨɥɧɟɧɧɨɝɨ ɲɜɚ ɩɨɞɝɨɬɨɜɥɟɧɧɵɯ ɤɪɨɦɨɤ ɜɵɩɨɥɧɟɧɧɨɝɨ ɲɜɚ Иɇ Иɇɩ Иɉ ɍɉ 

ɍɫɥɨɜɧɨɟ 
ɨɛɨɡɧɚɱɟɧɢɟ 
ɫɜɚɪɧɨɝɨ 
ɫɨɟɞɢɧɟɧɢɹ 

  

- - 12 - 100 12 - 100 T9 

Ɉɞɧɨɫɬɨɪɨɧɧɢɣ 
  

0,8 - 4,0 0,8 - 10,0 0,8 - 60,0 0,8 - 60,0 H1 

ɇɚɯɥɟɫɬɨɱɧɨɟ Ȼɟɡ ɫɤɨɫɚ ɤɪɨɦɨɤ 

Ⱦɜɭɫɬɨɪɨɧɧɢɣ 
  

0,8 - 4.0 0,8 - 10,0 0,8 - 60,0 0,8 - 60,0 H2 

4. Кɨɧɫɬɪɭɤɬɢɜɧɵɟ ɷɥɟɦɟɧɬɵ ɫɜɚɪɧɵɯ ɫɨɟɞɢɧɟɧɢɣ, ɢɯ ɪɚɡɦɟɪɵ ɢ ɩɪɟɞɟɥɶɧɵɟ ɨɬɤɥɨɧɟɧɢɹ ɩɨ ɧɢɦ ɞɨɥɠɧɵ ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ ɭɤɚɡɚɧɧɵɦ ɜ ɬɚɛɥ. 
2-47. Кɪɨɦɟ ɭɤɚɡɚɧɧɵɯ ɫɩɨɫɨɛɨɜ ɫɜɚɪɤɢ, ɞɨɩɭɫɤɚɟɬɫɹ ɩɪɢɦɟɧɹɬɶ ɞɪɭɝɢɟ ɫɩɨɫɨɛɵ ɞɭɝɨɜɨɣ ɫɜɚɪɤɢ ɜ ɡɚɳɢɬɧɵɯ ɝɚɡɚɯ. 



Ɍ ɚ ɛ ɥ ɢ ɰ ɚ  2 

Ɋ ɚ ɡ ɦ ɟ ɪɵ , ɦɦ 

Кɨɧɫɬɪɭɤɬɢɜɧɵɟ ɷɥɟɦɟɧɬɵ b ɍɫɥɨɜɧɨɟ 
ɨɛɨɡɧɚɱɟɧɢɟ 
ɫɜɚɪɧɨɝɨ 
ɫɨɟɞɢɧɟɧɢɹ 

ɩɨɞɝɨɬɨɜɥɟɧɧɵɯ ɤɪɨɦɨɤ 
ɫɜɚɪɢɜɚɟɦɵɯ ɞɟɬɚɥɟɣ 

ɲɜɚ ɫɜɚɪɧɨɝɨ ɫɨɟɞɢɧɟɧɢɹ
ɋɩɨɫɨɛ 
ɫɜɚɪɤɢ 

s ɇɨɦɢɧ. ɉɪɟɞ. ɨɬɤɥ. r i e, ɧɟ ɛɨɥɟɟ 

0,5 - 0,9 + 0,2 

1,0 - 1,4 + 0,3 

1,5(s + s1) + 1,5 

Иɇ 

1,5 - 2,0 s + s1 + 2 

0,5 - 1,4 
+ 0,5 

1,5(s + s1) + 2,5 ɋ1 

* Ɋɚɡɦɟɪ ɞɥɹ ɫɩɪɚɜɨɤ 

 Иɉ, ɍɉ 

1,5 - 4,0 
0 

+ 1,0 
Ɉɬ s1 ɞɨ 2s1 Ɉɬ s1 ɞɨ 3s1 

s + s1 + 3 

 

Ɍ ɚ ɛ ɥ ɢ ɰ ɚ  3 

Ɋ ɚ ɡ ɦ ɟ ɪɵ , ɦɦ 

Кɨɧɫɬɪɭɤɬɢɜɧɵɟ ɷɥɟɦɟɧɬɵ g ɍɫɥɨɜɧɨɟ 
ɨɛɨɡɧɚɱɟɧɢɟ 
ɫɜɚɪɧɨɝɨ 
ɫɨɟɞɢɧɟɧɢɹ 

ɩɨɞɝɨɬɨɜɥɟɧɧɵɯ ɤɪɨɦɨɤ ɫɜɚɪɢɜɚɟɦɵɯ 
ɞɟɬɚɥɟɣ 

ɲɜɚ ɫɜɚɪɧɨɝɨ ɫɨɟɞɢɧɟɧɢɹ 
ɋɩɨɫɨɛ 
ɫɜɚɪɤɢ 

s e, ɧɟ ɛɨɥɟɟ ɇɨɦɢɧ. ɉɪɟɞ. ɨɬɤɥ. 

0,8 - 1,9 3s+2,0 + 1,0 Иɇɩ 
2,0 - 4,0 2s+2,0 + 1,5 

1,0 - 1,9 3s+2,0 

2,0 - 6,0 
+ 1,0 

7,0 - 9,0 
2s+3,0 

+ 2,0 

ɋ28 

 

Иɉ, ɍɉ 

10,0 - 12,0 2s + 4,0 

0 

+ 3,0 

 



Ɍ ɚ ɛ ɥ ɢ ɰ ɚ  4 

Ɋ ɚ ɡ ɦ ɟ ɪɵ , ɦɦ 

Кɨɧɫɬɪɭɤɬɢɜɧɵɟ ɷɥɟɦɟɧɬɵ b ɍɫɥɨɜɧɨɟ 
ɨɛɨɡɧɚɱɟɧɢɟ 
ɫɜɚɪɧɨɝɨ 
ɫɨɟɞɢɧɟɧɢɹ 

ɩɨɞɝɨɬɨɜɥɟɧɧɵɯ ɤɪɨɦɨɤ 
ɫɜɚɪɢɜɚɟɦɵɯ ɞɟɬɚɥɟɣ 

ɲɜɚ ɫɜɚɪɧɨɝɨ ɫɨɟɞɢɧɟɧɢɹ 
ɋɩɨɫɨɛ 
ɫɜɚɪɤɢ 

s ɇɨɦɢɧ. ɉɪɟɞ. ɨɬɤɥ. r i e, ɧɟ ɛɨɥɟɟ 

0,5 - 0,9 + 0,2 

1,0 - 1,4 + 0,3 

3s + 1,5 

Иɇ 

1,5 - 2,0 2s + 2,0 

0,5 - 1,4 
+ 0,5 

3s + 2,5 

ɋ3 

* Ɋɚɡɦɟɪ ɞɥɹ ɫɩɪɚɜɨɤ 

 Иɉ, ɍɉ
1,5 - 4,0 

0 

+ 1,0 

s - 2s s - 3s 

2s + 3,0 

Ɍ ɚ ɛ ɥ ɢ ɰ ɚ  5 

Ɋ ɚ ɡ ɦ ɟ ɪɵ , ɦɦ 

Кɨɧɫɬɪɭɤɬɢɜɧɵɟ ɷɥɟɦɟɧɬɵ b g g1 ɍɫɥɨɜɧɨɟ 
ɨɛɨɡɧɚɱɟɧɢɟ 
ɫɜɚɪɧɨɝɨ 
ɫɨɟɞɢɧɟɧɢɹ 

ɩɨɞɝɨɬɨɜɥɟɧɧɵɯ ɤɪɨɦɨɤ 
ɫɜɚɪɢɜɚɟɦɵɯ ɞɟɬɚɥɟɣ 

ɲɜɚ ɫɜɚɪɧɨɝɨ ɫɨɟɞɢɧɟɧɢɹ
ɋɩɨɫɨɛ 
ɫɜɚɪɤɢ 

s = s1 ɇɨɦɢɧ. 
ɉɪɟɞ. 

ɨɬɤɥ. 

e, ɧɟ 
ɛɨɥɟɟ ɇɨɦɢɧ. 

ɉɪɟɞ. 

ɨɬɤɥ. ɇɨɦɢɧ. 
ɉɪɟɞ. 

ɨɬɤɥ. 

0,5 - 0,9 +0,1 6,0 ± 0,1 + 0,1 

1,0 - 1,4 ± 0,3 

1,5 - 1,9 
+0,2 7,0 + 0,5 

2,0 - 2,8 8,0 
± 0,5 

Иɇ 

3,0 - 4,0 
+0,3 

9,0 

0 

± 1,0 

0 

+ 1,0 

0,8 - 1,2 

1,4 - 2,0 
+1,0 7,0 1,0 1,0 

+ 1,0 

- 0,5 

2,2 - 4,0 +1,5 8,0 

C2 

Иɇɩ 

Иɉ 

ɍɉ 
4,5 - 6,0 

0 

+2,0 12,0 
1,5 

± 0,5 

1,5 ± 1,0 

 



Ɍ ɚ ɛ ɥ ɢ ɰ ɚ  6 

Ɋ ɚ ɡ ɦ ɟ ɪɵ , ɦɦ 

Кɨɧɫɬɪɭɤɬɢɜɧɵɟ ɷɥɟɦɟɧɬɵ b e1 g g1 ɍɫɥɨɜɧɨɟ 
ɨɛɨɡɧɚɱɟɧɢɟ 
ɫɜɚɪɧɨɝɨ 
ɫɨɟɞɢɧɟɧɢɹ 

ɩɨɞɝɨɬɨɜɥɟɧɧɵɯ ɤɪɨɦɨɤ 
ɫɜɚɪɢɜɚɟɦɵɯ ɞɟɬɚɥɟɣ 

ɲɜɚ ɫɜɚɪɧɨɝɨ ɫɨɟɞɢɧɟɧɢɹ 
ɋɩɨɫɨɛ 
ɫɜɚɪɤɢ 

s = s1 ɇɨɦɢɧ.
ɉɪɟɞ. 

ɨɬɤɥ.

e, ɧɟ 
ɛɨɥɟɟ ɇɨɦɢɧ.

ɉɪɟɞ. 

ɨɬɤɥ. ɇɨɦɢɧ.
ɉɪɟɞ. 

ɨɬɤɥ. ɇɨɦɢɧ. 
ɉɪɟɞ. 

ɨɬɤɥ. 

0,5 - 0,9 + 0,1 6,0 2,0 ± 1,0 ± 0,1 + 0,2 

1,0 -1 ,5 
+ 0,2 7,0 + 0,2 

- 0,3 
+ 0,5 

1,6 - 2,2 
8,0 + 0,2 

- 0,5 

Иɇ 

2,5 - 4,0 

+ 0,3
9,0 

0 

+ 0,3 

- 1,0 

+ 1,0 

0,8 - 1,4 + 0,5 7,0 

0 

+ 0,5 

1,5 - 2,2 8,0 
0,5 

+ 0,5 

- 0,2 

Иɇɩ 

2,5 - 6,0 12,0 1,0 ± 0,5 
0,5 ± 0,5 

0,8 - 1,4 

+ 1,0
7,0 

4,0 

0,5 
+ 0,5 

- 0,2 

1,5 - 2,8 + 1,5 8,0 1,0 

0 + 0,5 Иɉ 

3,0 - 6,0 + 2,0 12,0 1,5 0,5 ± 0,5 

0,8 - 1,4 6,0 

1,5 - 2,8 
+ 1,5

7,0 
1,0 1,0 

+ 1,0 

- 0,5 

3,0 - 4,0 

0 

8,0 

4,5 - 6,0 9,0 
1,5 

+ 1 

- 0,5 

C4 

ɍɉ 

7,0 - 8,0 
2,0 

+ 2,0

12,0 

6,0 

± 2,0 

2,0 ± 1,0 

1,5 + 1,0 

 



Ɍ ɚ ɛ ɥ ɢ ɰ ɚ  7 

Ɋ ɚ ɡ ɦ ɟ ɪɵ , ɦɦ 

Кɨɧɫɬɪɭɤɬɢɜɧɵɟ ɷɥɟɦɟɧɬɵ b g ɍɫɥɨɜɧɨɟ 
ɨɛɨɡɧɚɱɟɧɢɟ 
ɫɜɚɪɧɨɝɨ 
ɫɨɟɞɢɧɟɧɢɹ 

ɩɨɞɝɨɬɨɜɥɟɧɧɵɯ ɤɪɨɦɨɤ 
ɫɜɚɪɢɜɚɟɦɵɯ ɞɟɬɚɥɟɣ 

ɲɜɚ ɫɜɚɪɧɨɝɨ ɫɨɟɞɢɧɟɧɢɹ 
ɋɩɨɫɨɛ 
ɫɜɚɪɤɢ 

s = s1 ɇɨɦɢɧ. 
ɉɪɟɞ. 

ɨɬɤɥ. 
e, ɧɟ ɛɨɥɟɟ ɇɨɦɢɧ. 

ɉɪɟɞ. 

ɨɬɤɥ. 

δ, ɧɟ 
ɦɟɧɟɟ 

0,5 - 0,9 + 0,1 6,0 ± 0,1 

1,0 - 1,5 + 0,2 7,0 

1,6 - 2,2 8,0 
Иɇ 

2,5 - 4,0 
+ 0,3 

10,0 

0 
± 0,2 

0,8 - 1,5 + 0,5 7,0 

1,6 - 2,2 8,0 
0,5 

+ 0,5 

- 0,2 

s 

Иɇɩ 

2,5 - 6,0 12,0 1,0 ± 0,5 3 

0,8 - 1,4 

+ 1,0 

7,0 0,5 
+ 0,5 

- 0,2 

1,5 - 2,8 + 1,5 8,0 1,0  
Иɉ 

3,0 - 6,0 + 2,0 12,0 1,5 

s 

0,8 - 1,4 + 1,5 6,0 3 

1,5 - 2,8 7,0 
1,0 

3,0 - 4,0 

0 

8,0 
s 

4,5 - 6,0 9,0 
1,5 

+ 1,0 

- 0,5 

C5 

ɍɉ 

7,0 - 8,0 
2,0 

+2,0 

12,0 2,0 ± 1,0 
3,0 

 



Ɍ ɚ ɛ ɥ ɢ ɰ ɚ  8 

Ɋ ɚ ɡ ɦ ɟ ɪɵ , ɦɦ 

Кɨɧɫɬɪɭɤɬɢɜɧɵɟ ɷɥɟɦɟɧɬɵ b g ɍɫɥɨɜɧɨɟ 
ɨɛɨɡɧɚɱɟɧɢɟ 
ɫɜɚɪɧɨɝɨ 
ɫɨɟɞɢɧɟɧɢɹ 

ɩɨɞɝɨɬɨɜɥɟɧɧɵɯ ɤɪɨɦɨɤ 
ɫɜɚɪɢɜɚɟɦɵɯ ɞɟɬɚɥɟɣ 

ɲɜɚ ɫɜɚɪɧɨɝɨ ɫɨɟɞɢɧɟɧɢɹ 
ɋɩɨɫɨɛ 
ɫɜɚɪɤɢ 

s ɇɨɦɢɧ. ɉɪɟɞ. ɨɬɤɥ. e, ɧɟ ɛɨɥɟɟ ɇɨɦɢɧ. ɉɪɟɞ. ɨɬɤɥ. 
δ, ɧɟ 
ɦɟɧɟɟ 

0,5 - 0,9 + 0,1 6,0 ± 0,1 

1,0 - 1,5 + 0,2 7,0 

1,6 - 2,2 8,0 
Иɇ 

2.5 - 4,0 
+ 0,3 

10,0 

0 
± 0,2 

0,8 - 1,5 + 0,5 7,0 

1,6 - 2,2 8,0 
0,5 

+ 0,5 

- 0,2 

s 

Иɇɩ 

2,5 - 6,0 12,0 1,0 ± 0,5 3 

0,8 - 1,4 
+ 1,0 

7,0 0,5 
+ 0,5 

- 0,2 

1,5 - 2,8 + 1,5 8,0 1,0 

s Иɉ 

3,0 - 6,0 + 2,0 12,0 1,5 3 

0,8 - 1,4 6,0 

1,5 - 2,8 
+ 1,5 

7,0 
1,0 

+ 1,0 

- 0,5 
s 

3,0 - 4,0 

0 

8,0 

4,5 - 6,0 9,0 
1,5 

C6 

ɍɉ 

7,0 - 8,0 
2,0 

2,0 

12,0 2,0 

± 1,0 3 

 



Ɍ ɚ ɛ ɥ ɢ ɰ ɚ  9 

Ɋ ɚ ɡ ɦ ɟ ɪɵ , ɦɦ 

Кɨɧɫɬɪɭɤɬɢɜɧɵɟ ɷɥɟɦɟɧɬɵ b g ɍɫɥɨɜɧɨɟ 
ɨɛɨɡɧɚɱɟɧɢɟ 
ɫɜɚɪɧɨɝɨ 
ɫɨɟɞɢɧɟɧɢɹ 

ɩɨɞɝɨɬɨɜɥɟɧɧɵɯ ɤɪɨɦɨɤ 
ɫɜɚɪɢɜɚɟɦɵɯ ɞɟɬɚɥɟɣ 

ɲɜɚ ɫɜɚɪɧɨɝɨ ɫɨɟɞɢɧɟɧɢɹ 
ɋɩɨɫɨɛ 
ɫɜɚɪɤɢ 

s = s1 ɇɨɦɢɧ. ɉɪɟɞ. ɨɬɤɥ. e, ɧɟ ɛɨɥɟɟ ɇɨɦɢɧ. ɉɪɟɞ. ɨɬɤɥ. 

3,0 - 4,0 + 0,5 9,0 Иɇ 
4,5 - 6,0 10,0 

0 + 0,2 

3,0 - 4,0 
+ 1,0 

9,0 Иɇɩ 
4,5 - 6,0 + 2,0 10,0 

+ 0,5 

- 1,0 

3,0 - 4,0 + 1,0 9,0 Иɉ 
4,5 - 6,0 + 2,0 10,0 

1,0 

3,0 - 4,0 + 0,5 8,0 1,5 

± 1,0 

4,5 - 6,0 

0 

+ 1,0 9,0 

7,0 - 8,0 10,0 

9,0 - 10,0 
1,5 

12,0 

C 

 ɍɉ 

11,0 - 12,0 2,0 

+ 1,0 

14,0 

2,0 ± 1,5 

 



Ɍ ɚ ɛ ɥ ɢ ɰ ɚ  10 

Ɋ ɚ ɡ ɦ ɟ ɪɵ , ɦɦ 

Кɨɧɫɬɪɭɤɬɢɜɧɵɟ ɷɥɟɦɟɧɬɵ b с ɟ g ɍɫɥɨɜɧɨɟ 
ɨɛɨɡɧɚɱɟɧɢɟ 
ɫɜɚɪɧɨɝɨ 
ɫɨɟɞɢɧɟɧɢɹ 

ɩɨɞɝɨɬɨɜɥɟɧɧɵɯ ɤɪɨɦɨɤ 
ɫɜɚɪɢɜɚɟɦɵɯ ɞɟɬɚɥɟɣ 

ɲɜɚ ɫɜɚɪɧɨɝɨ ɫɨɟɞɢɧɟɧɢɹ 
ɋɩɨɫɨɛ 
ɫɜɚɪɤɢ 

s = s1 ɇɨɦɢɧ.
ɉɪɟɞ. 

ɨɬɤɥ. ɇɨɦɢɧ.
ɉɪɟɞ. 

ɨɬɤɥ. ɇɨɦɢɧ.
ɉɪɟɞ. 

ɨɬɤɥ. ɇɨɦɢɧ.
ɉɪɟɞ. 

ɨɬɤɥ. 

α, ɝɪɚɞ, ± 

2° 

3,0 - 3,5 6 

3,8 - 4,5 7 

+ 0,5 

- 1,0 

5,0 - 5,5 8 

6,0 10 

7,0 14 

8,0 16 

9,0 18 

Иɇɩ 

Иɉ 

10,0 20 

50 

3 - 4,0 6 

4,5 - 7,0 8 

8 - 11,0

1 ± 1 1 ± 1 

14 

± 2,0 

12 - 14 18 

1,0 

± 1,0 

16 - 18 22 

20 - 22 26 

± 3,0 

24 - 26 30 

28 - 30 34 

32 - 34 38 

36 - 40 42 

± 4,0 

42 - 45 46 

48 - 53 50 

C8 

ɍɉ 

56 - 60 

2,0 
+ 1,0 

- 2,0 
2 

+ 1,0 

- 2,0 

54 

± 5,0 

2,0 
+ 1,0 

- 2,0 

40 

 



Ɍ ɚ ɛ ɥ ɢ ɰ ɚ  11 

Ɋ ɚ ɡ ɦ ɟ ɪɵ , ɦɦ 

Кɨɧɫɬɪɭɤɬɢɜɧɵɟ ɷɥɟɦɟɧɬɵ b c e g ɍɫɥɨɜɧɨɟ 
ɨɛɨɡɧɚɱɟɧɢɟ 
ɫɜɚɪɧɨɝɨ 
ɫɨɟɞɢɧɟɧɢɹ 

ɩɨɞɝɨɬɨɜɥɟɧɧɵɯ ɤɪɨɦɨɤ ɫɜɚɪɢɜɚɟɦɵɯ 
ɞɟɬɚɥɟɣ 

ɲɜɚ ɫɜɚɪɧɨɝɨ ɫɨɟɞɢɧɟɧɢɹ
ɋɩɨɫɨɛ 
ɫɜɚɪɤɢ s = s1 ɇɨɦɢɧ.

ɉɪɟɞ. 
ɨɬɤɥ. ɇɨɦɢɧ.

ɉɪɟɞ. 
ɨɬɤɥ. ɇɨɦɢɧ.

ɉɪɟɞ. 
ɨɬɤɥ.

e1 ± 2 ɇɨɦɢɧ.
ɉɪɟɞ. 
ɨɬɤɥ. 

g1 ± 1 
α, 

ɝɪɚɞ, 

± 2° 

3,0-3,5 6 

3,8-4,5 7 

5,0-5,5 8 

+ 0,5 

- 1,0 
1,0 

6,0 10 

7,0 14 

8,0 16 

9,0 18 

Иɇɩ, 

Иɉ 

10,0 20 

50 

3,0-4,5 6 

5,0-7,0 10 

8,0-11,0 

1 ± 1 1 ± 1 

16 

± 2 4 

1,5 

12,0-

14,0 

20 

1 

+ 1 

16,0-

18,0 

24 
6 

20,0-

22,0 

28 

± 3 

24,0-

26,0 

32 

28,0-

30,0 

36 

32,0-

34,0 

40 

36,0-

40,0 

44 

± 4 

42,0-

45,0 

48 

48,0-

53,0 

52 

ɋ9 

ɍɉ 

56,0-

60,0 

2 
+ 1 

- 2 
2 

+ 1 

- 2 

56 

± 5 

8 

2 
+ 1 

- 2,0 

2,0 

40 

Ɍ ɚ ɛ ɥ ɢ ɰ ɚ  12 

Ɋ ɚ ɡ ɦ ɟ ɪɵ , ɦɦ 

ɍɫɥɨɜɧɨɟ Кɨɧɫɬɪɭɤɬɢɜɧɵɟ ɷɥɟɦɟɧɬɵ ɋɩɨɫɨɛ s = s1 b с ɟ g α, ɝɪɚɞ, 



ɩɨɞɝɨɬɨɜɥɟɧɧɵɯ ɤɪɨɦɨɤ 
ɫɜɚɪɢɜɚɟɦɵɯ ɞɟɬɚɥɟɣ 

ɲɜɚ ɫɜɚɪɧɨɝɨ ɫɨɟɞɢɧɟɧɢɹ ɇɨɦɢɧ.
ɉɪɟɞ. 

ɨɬɤɥ. ɇɨɦɢɧ.
ɉɪɟɞ. 

ɨɬɤɥ. ɇɨɦɢɧ.
ɉɪɟɞ. 

ɨɬɤɥ. ɇɨɦɢɧ.
ɉɪɟɞ. 

ɨɬɤɥ. 
3,0 - 3,5 6 

3,8 - 4,5 7 

+ 0,5 

- 1,0 

5,0 - 5,5 8 

6,0 12 

7,0 14 

8,0 16 

9,0 18 

Иɇɩ 

Иɉ 

10,0 20 

50 

3,0 - 4,0 6 

4,5 - 7,0 10 

8,0 - 11,0 

1 ± 1 1 ± 1 

16 

± 2 1,0 

± 1,0 

12,0 - 14,0 20 

16,0 - 18,0 24 

20,0 - 22,0 30 

± 3,0 

24,0 - 26,0 34 

28,0 - 30,0 38 

32,0 - 34,0 42 

36,0 - 40,0 

+ 1,0

- 2,0 

46 

± 4,0 

2 
+ 1,0 

- 2,0 

42,0 - 45,0 50 

48,0 - 53,0 54 

C10 

ɍɉ 

56,0 - 60,0 

2,0 

± 2 

2 
+ 1,0

- 2,0 

58 

± 5,0 2,5 
+ 1,5 

- 2,0 

40 

 



Ɍ ɚ ɛ ɥ ɢ ɰ ɚ  13 

Ɋ ɚ ɡ ɦ ɟ ɪɵ , ɦɦ 

Кɨɧɫɬɪɭɤɬɢɜɧɵɟ ɷɥɟɦɟɧɬɵ b ɟ g ɍɫɥɨɜɧɨɟ 
ɨɛɨɡɧɚɱɟɧɢɟ 
ɫɜɚɪɧɨɝɨ 
ɫɨɟɞɢɧɟɧɢɹ 

ɩɨɞɝɨɬɨɜɥɟɧɧɵɯ ɤɪɨɦɨɤ 
ɫɜɚɪɢɜɚɟɦɵɯ ɞɟɬɚɥɟɣ 

ɲɜɚ ɫɜɚɪɧɨɝɨ ɫɨɟɞɢɧɟɧɢɹ 
ɋɩɨɫɨɛ 
ɫɜɚɪɤɢ s ɇɨɦɢɧ. 

ɉɪɟɞ. 

ɨɬɤɥ. ɇɨɦɢɧ. 
ɉɪɟɞ. 

ɨɬɤɥ. ɇɨɦɢɧ. 
ɉɪɟɞ. 

ɨɬɤɥ. 

α, ɝɪɚɞ, ± 

2° 

3,0 - 3,5 7 

3,8 - 4,5 8 

+ 0,5 

- 1,0 

5,0 - 5,5 9 

6,0 12 

7,0 14 

8,0 16 

9,0 18 

Иɇɩ 

Иɉ 

10,0 20 

3,0 - 4,0 6 

50 

4,5 - 7,0 10 

8,0 - 11,0 

0 ± 3 

16 

± 2 1,0 

± 1,0 

12,0 - 14,0 20 

16,0 - 18,0 24 
± 3,0 

20,0 - 22,0 30 

24,0 - 26,0 34 

28,0 - 30,0 38 

32,0 - 34,0 42 

C11 

ɍɉ 

36,0 - 40,0 

2 ± 2 

46 

± 4,0 

2,0 
+ 1,0 

- 2,0 

40 

 



Ɍ ɚ ɛ ɥ ɢ ɰ ɚ  14 

Ɋ ɚ ɡ ɦ ɟ ɪɵ , ɦɦ 

Кɨɧɫɬɪɭɤɬɢɜɧɵɟ ɷɥɟɦɟɧɬɵ b c e g g1 ɍɫɥɨɜɧɨɟ 
ɨɛɨɡɧɚɱɟɧɢɟ 
ɫɜɚɪɧɨɝɨ 
ɫɨɟɞɢɧɟɧɢɹ 

ɩɨɞɝɨɬɨɜɥɟɧɧɵɯ ɤɪɨɦɨɤ 
ɫɜɚɪɢɜɚɟ 

ɦɵɯ ɞɟɬɚɥɟɣ 

ɲɜɚ ɫɜɚɪɧɨɝɨ 
ɫɨɟɞɢɧɟɧɢɹ 

ɋɩɨɫɨɛ 
ɫɜɚɪɤɢ 

s = s1 ɇɨɦɢɧ.
ɉɪɟɞ. 
ɨɬɤɥ. ɇɨɦɢɧ.

ɉɪɟɞ. 
ɨɬɤɥ. ɇɨɦɢɧ.

ɉɪɟɞ. 
ɨɬɤɥ. 

e1 ± 

2 ɇɨɦɢɧ.
ɉɪɟɞ. 
ɨɬɤɥ. ɇɨɦɢɧ. 

ɉɪɟɞ. 
ɨɬɤɥ. 

α, 

ɝɪɚɞ 
± 2° 

3,0-3,5 6 

3,8-4,5 7 
6 

+ 0,5 

- 1,0 
0,5 + 0,5 

5,0-5,5 8 

6,0 10 

7,0 14 

8,0 

9,0 
18 

Иɇɩ, 

Иɉ 

10,0 20 

1,0 + 1,0 

50 

3,0-4,5 6 

4,5-7,0 8 

8,0-11,0 

1 ± 1 1 ± 1 

14 

± 2 1,0 

+ 1 

12,0-14,0 18 

16,0-18,0 22 
± 3 

8 

20,0-22,0 26 

24,0-26,0 30 

28,0-30,0 34 

32,0-34,0 38 

36,0-40,0 42 

± 4 

42,0-45,0 46 

48,0-53,0 50 

ɋ9 

 ɍɉ 

56,0-60,0

2 
+ 1 

- 2 
2 

+ 1 

- 2 

54 

± 5 

10

2,0 
+ 1 

- 2,0 

2,0 ± 1,0 40 

 



Ɍ ɚ ɛ ɥ ɢ ɰ ɚ  15 

Ɋ ɚ ɡ ɦ ɟ ɪɵ , ɦɦ 

Кɨɧɫɬɪɭɤɬɢɜɧɵɟ ɷɥɟɦɟɧɬɵ ɟ g ɍɫɥɨɜɧɨɟ 
ɨɛɨɡɧɚɱɟɧɢɟ 
ɫɜɚɪɧɨɝɨ 
ɫɨɟɞɢɧɟɧɢɹ 

ɩɨɞɝɨɬɨɜɥɟɧɧɵɯ ɤɪɨɦɨɤ 
ɫɜɚɪɢɜɚɟɦɵɯ ɞɟɬɚɥɟɣ 

ɲɜɚ ɫɜɚɪɧɨɝɨ ɫɨɟɞɢɧɟɧɢɹ 
ɋɩɨɫɨɛ 
ɫɜɚɪɤɢ s = s1 r + 1 ɇɨɦɢɧ. ɉɪɟɞ. ɨɬɤɥ.

ɟ1 (ɩɪɟɞ. 
ɨɬɤɥ. ± 2) ɇɨɦɢɧ. ɉɪɟɞ. ɨɬɤɥ. g1 ± 1 

18 - 20 17 

22 - 24 18 
± 2 

26 - 28 20 

30 - 34 22 

2 

36 - 40 24 

± 3 

42 - 45 26 

48 - 53 28 

56 - 60 

8 

30 

± 4 

10 2 
+ 1 

- 2 

63 - 65 34 

70 - 75 38 

80 - 85 42 

± 5 

90 - 95 44 

C13 
Иɉ, 

ɍɉ 

100 

10 

46 
± 6 

12 3 
+ 1 

- 3 

3 

Ɍ ɚ ɛ ɥ ɢ ɰ ɚ  16 

Ɋ ɚ ɡ ɦ ɟ ɪɵ , ɦɦ 

Кɨɧɫɬɪɭɤɬɢɜɧɵɟ ɷɥɟɦɟɧɬɵ e ɍɫɥɨɜɧɨɟ 
ɨɛɨɡɧɚɱɟɧɢɟ 
ɫɜɚɪɧɨɝɨ 
ɫɨɟɞɢɧɟɧɢɹ 

ɩɨɞɝɨɬɨɜɥɟɧɧɵɯ ɤɪɨɦɨɤ 
ɫɜɚɪɢɜɚɟɦɵɯ ɞɟɬɚɥɟɣ 

ɲɜɚ ɫɜɚɪɧɨɝɨ ɫɨɟɞɢɧɟɧɢɹ ɋɩɨɫɨɛ ɫɜɚɪɤɢ s = s1 h + 1 ɇɨɦɢɧ. ɉɪɟɞ. ɨɬɤɥ. e1 ± 2 

18 - 20 14 

22 - 24 16 

26 - 30 

10 

18 

32 - 36 21 

38 - 42 23 

± 3 

45 - 48 25 

50 - 53 27 

10 

56 - 60 29 

± 4 

63 - 70 33 

75 - 80 37 

85 - 90 41 

ɋ14 
Иɉ, 

ɍɉ 

95 - 100 

12 

45 

± 5 
12 

Ɍ ɚ ɛ ɥ ɢ ɰ ɚ  17 



Ɋ ɚ ɡ ɦ ɟ ɪɵ , ɦɦ 

Кɨɧɫɬɪɭɤɬɢɜɧɵɟ ɷɥɟɦɟɧɬɵ b с ɟ g ɍɫɥɨɜɧɨɟ 
ɨɛɨɡɧɚɱɟɧɢɟ 
ɫɜɚɪɧɨɝɨ 
ɫɨɟɞɢɧɟɧɢɹ 

ɩɨɞɝɨɬɨɜɥɟɧɧɵɯ ɤɪɨɦɨɤ 
ɫɜɚɪɢɜɚɟɦɵɯ ɞɟɬɚɥɟɣ 

ɲɜɚ ɫɜɚɪɧɨɝɨ ɫɨɟɞɢɧɟɧɢɹ 
ɋɩɨɫɨɛ 
ɫɜɚɪɤɢ 

s = s1 ɇɨɦɢɧ.
ɉɪɟɞ. 

ɨɬɤɥ. ɇɨɦɢɧ.
ɉɪɟɞ. 

ɨɬɤɥ. ɇɨɦɢɧ.
ɉɪɟɞ. 

ɨɬɤɥ. ɇɨɦɢɧ.
ɉɪɟɞ. 

ɨɬɤɥ. 

α, 

ɝɪɚɞ 

± 2° 

6 - 9 7 

10 - 12 9 

14 - 16 13 
Иɇɩ 

18 - 20 17 

50 

8 - 11 8 

12 - 14 10 

16 - 20 12 

1,0 ± 1 

22 - 26 16 

28 - 32 18 

34 - 38 22 

40 - 44 26 

46 - 50 

1 ± 1 1 ± 1 

30 

± 2 

52 - 56 34 

58 - 62 38 

64 - 70 42 

± 3,0 

72 - 80 46 

82 - 90 50 
± 4,0 

C15 

Иɉ, ɍɉ

92 - 100 

2 
+ 1 

- 2 
2 

+ 1 

- 2 

54 ± 5 

2 
+ 1,0 

- 2,0 

40 

 



Ɍ ɚ ɛ ɥ ɢ ɰ ɚ  18 

Ɋ ɚ ɡ ɦ ɟ ɪɵ , ɦɦ 

Кɨɧɫɬɪɭɤɬɢɜɧɵɟ ɷɥɟɦɟɧɬɵ e ɍɫɥɨɜɧɨɟ 
ɨɛɨɡɧɚɱɟɧɢɟ 
ɫɜɚɪɧɨɝɨ 
ɫɨɟɞɢɧɟɧɢɹ 

ɩɨɞɝɨɬɨɜɥɟɧɧɵɯ ɤɪɨɦɨɤ ɫɜɚɪɢɜɚɟɦɵɯ 
ɞɟɬɚɥɟɣ 

ɲɜɚ ɫɜɚɪɧɨɝɨ ɫɨɟɞɢɧɟɧɢɹ 
ɋɩɨɫɨɛ 
ɫɜɚɪɤɢ 

s = s1 r + 1 ɇɨɦɢɧ. ɉɪɟɞ. ɨɬɤɥ. 

g 

+ 1 

- 2 

30 - 34 16 

36 - 40 17 

42 - 45 

8 

18 

48 - 53 20 

56 - 60 22 

63 - 70 24 

75 - 80 26 

85 - 90 28 

± 3 

95 - 100 30 

105 - 110 32 
± 4 

2 

ɋ16 
Иɉ, 

ɍɉ 

120 

10 

34 
± 5 

3 

 



Ɍ ɚ ɛ ɥ ɢ ɰ ɚ  19 

Ɋ ɚ ɡ ɦ ɟ ɪɵ , ɦɦ 

Кɨɧɫɬɪɭɤɬɢɜɧɵɟ ɷɥɟɦɟɧɬɵ b с ɟ g ɍɫɥɨɜɧɨɟ 
ɨɛɨɡɧɚɱɟɧɢɟ 
ɫɜɚɪɧɨɝɨ 
ɫɨɟɞɢɧɟɧɢɹ 

ɩɨɞɝɨɬɨɜɥɟɧɧɵɯ ɤɪɨɦɨɤ 
ɫɜɚɪɢɜɚɟɦɵɯ ɞɟɬɚɥɟɣ 

ɲɜɚ ɫɜɚɪɧɨɝɨ ɫɨɟɞɢɧɟɧɢɹ
ɋɩɨɫɨɛ 
ɫɜɚɪɤɢ 

s = s1 ɇɨɦɢɧ.
ɉɪɟɞ. 

ɨɬɤɥ. ɇɨɦɢɧ.
ɉɪɟɞ. 

ɨɬɤɥ. ɇɨɦɢɧ.
ɉɪɟɞ. 

ɨɬɤɥ. ɇɨɦɢɧ.
ɉɪɟɞ. 

ɨɬɤɥ. 

α, ɝɪɚɞ, ± 

2° 

3,0 - 4,0 6 

4,5 - 5,5 7 

6,0 8 

7,0 10 

30 Иɇɩ, 

Иɉ 

8,0 12 

9,0 - 10,0 14 

3,0 - 4,5 6 

5,0 - 7,0 8 

8,0 - 10,0 

1,0 ± 1 1,0 ± 1,0

10 

± 2 

11,0 - 14,0 13 

16,0 - 18,0 16 
± 3,0 

1,0 ± 1 

20,0 - 22,0 20 

24,0 - 26,0 24 

28,0 - 30,0 28 

32,0 - 34,0 32 

36,0 - 40,0 36 

± 4,0 

42,0 - 45,0 40 

48,0 - 53,0 44 

C17 

ɍɉ 

56,0 - 60,0 

2,0 
+ 1,0 

- 2,0 
2,0 

+ 1,0 

- 2,0 

50 

± 5 

2 
+ 1,0 

- 2,0 

20 

 



Ɍ ɚ ɛ ɥ ɢ ɰ ɚ  20 

Ɋ ɚ ɡ ɦ ɟ ɪɵ , ɦɦ 

Кɨɧɫɬɪɭɤɬɢɜɧɵɟ ɷɥɟɦɟɧɬɵ b c e g ɍɫɥɨɜɧɨɟ 
ɨɛɨɡɧɚɱɟɧɢɟ 
ɫɜɚɪɧɨɝɨ 
ɫɨɟɞɢɧɟɧɢɹ 

ɩɨɞɝɨɬɨɜɥɟɧɧɵɯ ɤɪɨɦɨɤ 
ɫɜɚɪɢɜɚɟɦɵɯ ɞɟɬɚɥɟɣ 

ɲɜɚ ɫɜɚɪɧɨɝɨ 
ɫɨɟɞɢɧɟɧɢɹ 

ɋɩɨɫɨɛ 
ɫɜɚɪɤɢ 

s = s1 ɇɨɦɢɧ. 
ɉɪɟɞ. 
ɨɬɤɥ. ɇɨɦɢɧ. 

ɉɪɟɞ. 
ɨɬɤɥ. ɇɨɦɢɧ. 

ɉɪɟɞ. 
ɨɬɤɥ. 

e1 ± 2 ɇɨɦɢɧ. 
ɉɪɟɞ. 
ɨɬɤɥ. 

α, 

ɝɪɚɞ 

± 2° 

3,0-3,5 6 

3,8-4,5 7 

+ 0,5 

- 1,0 

5,0-5,5 8 

6,0 10 

Иɇɩ, 

Иɉ 

7,0-8,0 12 

9,0-10,0 14 

3,0-4,0 8 

30 

4,5-7,0 10 

8,0-11,0 

1,0 ± 1,0 1,0 ± 1,0 

12 

± 2 4 1,0 

+ 1 

12,0-14,0 15 

16,0-18,0 18 
± 3 6,0 

20,0-22,0 22 

24,0-26,0 26 

28,0-30,0 30 

32,0-36,0 34 

38,0-42,0 38 

± 4 

45,0-48,0 42 

50,0-53,0 46 

ɋ18 

ɍɉ 

56,0-60,0

2,0 
+ 1 

- 2 
2,0 

+ 1,0 

- 2,0 

52 

± 5 

8,0 

2 
+ 1 

- 2,0 

20 

 



Ɍ ɚ ɛ ɥ ɢ ɰ ɚ  21 

Ɋ ɚ ɡ ɦ ɟ ɪɵ , ɦɦ 

Кɨɧɫɬɪɭɤɬɢɜɧɵɟ ɷɥɟɦɟɧɬɵ b c e g ɍɫɥɨɜɧɨɟ 
ɨɛɨɡɧɚɱɟɧɢɟ 
ɫɜɚɪɧɨɝɨ 
ɫɨɟɞɢɧɟɧɢɹ 

ɩɨɞɝɨɬɨɜɥɟɧɧɵɯ ɤɪɨɦɨɤ 
ɫɜɚɪɢɜɚɟɦɵɯ ɞɟɬɚɥɟɣ 

ɲɜɚ ɫɜɚɪɧɨɝɨ 
ɫɨɟɞɢɧɟɧɢɹ 

ɋɩɨɫɨɛ 
ɫɜɚɪɤɢ 

s = s1 ɇɨɦɢɧ. 
ɉɪɟɞ. 
ɨɬɤɥ. ɇɨɦɢɧ. 

ɉɪɟɞ. 
ɨɬɤɥ. ɇɨɦɢɧ. 

ɉɪɟɞ. 
ɨɬɤɥ. ɇɨɦɢɧ. 

ɉɪɟɞ. 
ɨɬɤɥ. 

α, 

ɝɪɚɞ 

± 2° 

3,0 - 3,5 6 

3,8 - 4,0 7 

+ 0,5 

- 1,0 

5,0 - 5,5 9 

6,0 10 

7,0 11 

8,0 12 

Иɇɩ, 

Иɉ 

9,0 14 

10,0 16 

3,0 - 4,0 8 

30 

4,5 - 70 10 

8 - 11 

1 ± 1 1 ± 1 

12 

± 2 1,0 

+ 1 

12 - 14 16 

16 - 18 20 
± 3 

20 - 22 26 

24 - 26 30 

28 - 30 34 

32 - 36 

+ 1 

- 2 

38 

38 - 42 44 

± 4 

45 - 48 48 

50 - 53 52 

ɋ19 

ɍɉ 

56 - 60 

2 

± 2 

2 
+ 1,0 

- 2,0 

56 

± 5 

2,0 
+ 1 

- 2,0 

20 

 



Ɍ ɚ ɛ ɥ ɢ ɰ ɚ  22 

Ɋ ɚ ɡ ɦ ɟ ɪɵ , ɦɦ 

Кɨɧɫɬɪɭɤɬɢɜɧɵɟ ɷɥɟɦɟɧɬɵ b c e g ɍɫɥɨɜɧɨɟ 
ɨɛɨɡɧɚɱɟɧɢɟ 
ɫɜɚɪɧɨɝɨ 
ɫɨɟɞɢɧɟɧɢɹ 

ɩɨɞɝɨɬɨɜɥɟɧɧɵɯ ɤɪɨɦɨɤ 
ɫɜɚɪɢɜɚɟɦɵɯ ɞɟɬɚɥɟɣ 

ɲɜɚ ɫɜɚɪɧɨɝɨ ɫɨɟɞɢɧɟɧɢɹ 
ɋɩɨɫɨɛ 
ɫɜɚɪɤɢ s ɇɨɦɢɧ.

ɉɪɟɞ. 

ɨɬɤɥ. ɇɨɦɢɧ.
ɉɪɟɞ. 

ɨɬɤɥ. ɇɨɦɢɧ.
ɉɪɟɞ. 

ɨɬɤɥ. ɇɨɦɢɧ. 
ɉɪɟɞ. 

ɨɬɤɥ. 

α, 

ɝɪɚɞ 

± 2° 

3,0 - 3,5 5 

3,8 - 4,5 6 

+ 0,5 

- 1,0 

5,0 - 5,5 8 

6,0 9 

7,0 10 

8,0 11 

9,0 12 

Иɇɩ, 

Иɉ 

10,0 14 

3 - 4 8 

30 

4,5 - 7 10 

8 - 11 

1 ± 1 1 ± 1 

12 

± 2 1,0 

12 - 14 16 

16 - 18 20 
± 3 

+ 1 

20 - 22 26 

24 - 26 30 

28 - 30 34 

32 - 36 

+ 1 

- 2 

38 

38 - 42 42 

45 - 48 46 

50 - 53 50 

ɋ20 

ɍɉ 

56 - 60 

2 

± 2 

2 
+ 1,0 

- 2,0 

54 

± 4 

2,0 
+ 1 

- 2,0 

20 

 



Ɍ ɚ ɛ ɥ ɢ ɰ ɚ  23 

Ɋ ɚ ɡ ɦ ɟ ɪɵ , ɦɦ 

Кɨɧɫɬɪɭɤɬɢɜɧɵɟ ɷɥɟɦɟɧɬɵ b c e g g1 ɍɫɥɨɜɧɨɟ 
ɨɛɨɡɧɚɱɟɧɢɟ 
ɫɜɚɪɧɨɝɨ 
ɫɨɟɞɢɧɟɧɢɹ 

ɩɨɞɝɨɬɨɜɥɟɧɧɵɯ ɤɪɨɦɨɤ 
ɫɜɚɪɢɜɚɟɦɵɯ ɞɟɬɚɥɟɣ 

ɲɜɚ ɫɜɚɪɧɨɝɨ ɫɨɟɞɢɧɟɧɢɹ
ɋɩɨɫɨɛ 
ɫɜɚɪɤɢ 

s = s1 ɇɨɦɢɧ. 
ɉɪɟɞ. 
ɨɬɤɥ. ɇɨɦɢɧ.

ɉɪɟɞ. 
ɨɬɤɥ. ɇɨɦɢɧ.

ɉɪɟɞ. 
ɨɬɤɥ. 

e1 ± 2
ɇɨɦɢɧ.

ɉɪɟɞ. 
ɨɬɤɥ. ɇɨɦɢɧ. 

ɉɪɟɞ. 
ɨɬɤɥ. 

α, 

ɝɪɚɞ 
± 2° 

3,0 - 3,5 6 ± 1 

3,8 - 4,5 
1,0 ± 1 1,0 ± 1 

7 
6 

+ 0,5 

- 1,0 
0,5 + 0,5 

5,0 - 5,5 8 

6,0 10 

7,0 - 8,0 12 

Иɇɩ, 

Иɉ 

9,0 - 10,0 14 

30 

3,0 - 4,0 6 

4,5 - 7,0 8 

8 - 11 10 

± 2 
1,0 

+ 1 1,0 + 1,0 

12 - 14 13 

16 - 18 16 
± 3 

8 

20 - 22 20 

24 - 26 24 

28 - 30 28 

32 - 36 32 

38 - 42 36 

44 - 48 40 

50 - 54 44 

ɋ21 

 
ɍɉ 

56 - 60 

2 
+ 1 

- 2 
2 

+ 1 

- 2 

48 

± 4 10 

2,0 
+ 1 

- 2,0 
2,0 ± 1,0 

20 

 



Ɍ ɚ ɛ ɥ ɢ ɰ ɚ  24 

Ɋ ɚ ɡ ɦ ɟ ɪɵ , ɦɦ 

Кɨɧɫɬɪɭɤɬɢɜɧɵɟ ɷɥɟɦɟɧɬɵ b g g1 ɍɫɥɨɜɧɨɟ 
ɨɛɨɡɧɚɱɟɧɢɟ 
ɫɜɚɪɧɨɝɨ 
ɫɨɟɞɢɧɟɧɢɹ 

ɩɨɞɝɨɬɨɜɥɟɧɧɵɯ ɤɪɨɦɨɤ 
ɫɜɚɪɢɜɚɟɦɵɯ ɞɟɬɚɥɟɣ 

ɲɜɚ ɫɜɚɪɧɨɝɨ ɫɨɟɞɢɧɟɧɢɹ 
ɋɩɨɫɨɛ 
ɫɜɚɪɤɢ 

s = s1 ɇɨɦɢɧ.
ɉɪɟɞ. 

ɨɬɤɥ. 
с ± 0,5 ɟ ± 2 ɇɨɦɢɧ.

ɉɪɟɞ. 

ɨɬɤɥ. ɇɨɦɢɧ. 
ɉɪɟɞ. 

ɨɬɤɥ. 

4 - 5,5 + 0,2 2,0 7 
+ 0,5 

- 1,0 
+ 1 

6 - 7 8 

8 - 9 
+ 0,5 3,0 

10 

1,0 

± 1,0 

10 - 12 12 

14 - 16 16 
C22 

Иɇɩ, 

Иɉ 

18 - 20 

0 

+ 1,0 3,5 18 2,0 
+ 1,0 

- 2,0 

0 

+ 2 

Ɍ ɚ ɛ ɥ ɢ ɰ ɚ  25 

Ɋ ɚ ɡ ɦ ɟ ɪɵ , ɦɦ 

Кɨɧɫɬɪɭɤɬɢɜɧɵɟ ɷɥɟɦɟɧɬɵ ɟ g ɍɫɥɨɜɧɨɟ 
ɨɛɨɡɧɚɱɟɧɢɟ 
ɫɜɚɪɧɨɝɨ 
ɫɨɟɞɢɧɟɧɢɹ 

ɩɨɞɝɨɬɨɜɥɟɧɧɵɯ ɤɪɨɦɨɤ 
ɫɜɚɪɢɜɚɟɦɵɯ ɞɟɬɚɥɟɣ 

ɲɜɚ ɫɜɚɪɧɨɝɨ ɫɨɟɞɢɧɟɧɢɹ
ɋɩɨɫɨɛ 
ɫɜɚɪɤɢ 

s = s1 r + 1 ɇɨɦɢɧ. ɉɪɟɞ. ɨɬɤɥ. ɟ1 ± 2 ɇɨɦɢɧ. 
ɉɪɟɞ. 

ɨɬɤɥ. 
g1 ± 1 

24 - 28 28 

30 - 34 30 

36 - 40 32 

± 4 

42 - 45 34 

48 - 50 36 

10 

53 - 56 38 

± 5 

60 - 63 40 

65 - 70 43 
± 6 

2 
+ 1 

- 2 
2 

75 - 80 48 

85 - 90 52 
± 7 

C23 
Иɉ, 

ɍɉ 

95 - 100 

8 

58 ± 8 

12 

3 
+ 1 

- 3 
3 

 



Ɍ ɚ ɛ ɥ ɢ ɰ ɚ  26 

Ɋ ɚ ɡ ɦ ɟ ɪɵ , ɦɦ 

Кɨɧɫɬɪɭɤɬɢɜɧɵɟ ɷɥɟɦɟɧɬɵ ɟ g ɍɫɥɨɜɧɨɟ 
ɨɛɨɡɧɚɱɟɧɢɟ 
ɫɜɚɪɧɨɝɨ 
ɫɨɟɞɢɧɟɧɢɹ 

ɩɨɞɝɨɬɨɜɥɟɧɧɵɯ ɤɪɨɦɨɤ ɫɜɚɪɢɜɚɟɦɵɯ 
ɞɟɬɚɥɟɣ 

ɲɜɚ ɫɜɚɪɧɨɝɨ ɫɨɟɞɢɧɟɧɢɹ 
ɋɩɨɫɨɛ 
ɫɜɚɪɤɢ 

s = s1 ɇɨɦɢɧ. 
ɉɪɟɞ. 

ɨɬɤɥ. 
ɟ1 ± 2 ɇɨɦɢɧ. 

ɉɪɟɞ. 

ɨɬɤɥ. 
g1 ± 1 

24 - 28 22 

30 - 34 25 
± 5 

36 - 40 28 

42 - 45 30 

48 - 50 33 

10 

53 - 56 35 

2 
+ 1 

- 2 
2 

60 - 63 38 

± 6 

65 - 70 40 

75 - 80 43 
± 7 

85 - 90 48 

C24 
Иɉ, 

ɍɉ 

95 - 100 53 
± 8 

12 
3 

+ 1 

- 3 
3 

 



Ɍ ɚ ɛ ɥ ɢ ɰ ɚ  27 

Ɋ ɚ ɡ ɦ ɟ ɪɵ , ɦɦ 

Кɨɧɫɬɪɭɤɬɢɜɧɵɟ ɷɥɟɦɟɧɬɵ b c e g ɍɫɥɨɜɧɨɟ 
ɨɛɨɡɧɚɱɟɧɢɟ 
ɫɜɚɪɧɨɝɨ 
ɫɨɟɞɢɧɟɧɢɹ 

ɩɨɞɝɨɬɨɜɥɟɧɧɵɯ ɤɪɨɦɨɤ 
ɫɜɚɪɢɜɚɟɦɵɯ ɞɟɬɚɥɟɣ 

ɲɜɚ ɫɜɚɪɧɨɝɨ 
ɫɨɟɞɢɧɟɧɢɹ 

ɋɩɨɫɨɛ 
ɫɜɚɪɤɢ 

s = s1 ɇɨɦɢɧ. 
ɉɪɟɞ. 
ɨɬɤɥ. ɇɨɦɢɧ. 

ɉɪɟɞ. 
ɨɬɤɥ. ɇɨɦɢɧ. 

ɉɪɟɞ. 
ɨɬɤɥ. ɇɨɦɢɧ. 

ɉɪɟɞ. 
ɨɬɤɥ. 

α, 

ɝɪɚɞ 

± 2° 

6 - 9 7 

10 - 12 9 

14 - 16 12 
Иɇɩ 

18 - 20 15 

30 

6 - 9 6 

10 - 12 8 

14 - 16 10 

18 - 20 

1 ± 1 1 ± 1 

12 

1 ± 1 

22 - 28 15 

± 2 

30 - 36 18 

38 - 45 20 
± 3 

48 - 53 24 

56 - 60 28 

63 - 70 32 

75 - 80 36 

± 4 

85 - 90 40 

95 - 100 44 
± 5 

105 - 110 48 

ɋ25 

Иɉ, ɍɉ

120 

2,0 
+ 1 

- 2 
2,0 

+ 1,0 

- 2,0 

52 
± 6 

2 
+ 1 

- 2 

20 

 



Ɍ ɚ ɛ ɥ ɢ ɰ ɚ  28 

Ɋ ɚ ɡ ɦ ɟ ɪɵ , ɦɦ 

Кɨɧɫɬɪɭɤɬɢɜɧɵɟ ɷɥɟɦɟɧɬɵ e ɍɫɥɨɜɧɨɟ 
ɨɛɨɡɧɚɱɟɧɢɟ 
ɫɜɚɪɧɨɝɨ 
ɫɨɟɞɢɧɟɧɢɹ 

ɩɨɞɝɨɬɨɜɥɟɧɧɵɯ ɤɪɨɦɨɤ 
ɫɜɚɪɢɜɚɟɦɵɯ ɞɟɬɚɥɟɣ 

ɲɜɚ ɫɜɚɪɧɨɝɨ ɫɨɟɞɢɧɟɧɢɹ 
ɋɩɨɫɨɛ 
ɫɜɚɪɤɢ 

s = s1 ɇɨɦɢɧ. ɉɪɟɞ. ɨɬɤɥ. 

g 

+ 1 

- 2 

26 - 30 20 

32 - 36 22 
± 3 

38 - 42 23 

45 - 48 24 

50 - 53 25 

56 - 60 26 

± 4 

2 

63 - 70 30 

75 - 80 32 
± 5 

85 - 90 34 

95 - 100 36 
± 6 

105 - 110 38 

ɋ26 

 

Иɉ, ɍɉ 

120 40 
± 7 

3 

Ɍ ɚ ɛ ɥ ɢ ɰ ɚ  29 

Ɋ ɚ ɡ ɦ ɟ ɪɵ , ɦɦ 

Кɨɧɫɬɪɭɤɬɢɜɧɵɟ ɷɥɟɦɟɧɬɵ e g ɍɫɥɨɜɧɨɟ 
ɨɛɨɡɧɚɱɟɧɢɟ 
ɫɜɚɪɧɨɝɨ 
ɫɨɟɞɢɧɟɧɢɹ 

ɩɨɞɝɨɬɨɜɥɟɧɧɵɯ ɤɪɨɦɨɤ 
ɫɜɚɪɢɜɚɟɦɵɯ ɞɟɬɚɥɟɣ 

ɲɜɚ ɫɜɚɪɧɨɝɨ ɫɨɟɞɢɧɟɧɢɹ 
ɋɩɨɫɨɛ 
ɫɜɚɪɤɢ 

s = s1 h1 + 1 ɇɨɦɢɧ. ɉɪɟɞ. ɨɬɤɥ. ɇɨɦɢɧ. ɉɪɟɞ. ɨɬɤɥ. 

26-30 17 

32-36 19 

38-42 20 

45-48 21 

± 4 

50-53 22 

56-60 24 
± 5 

2 
+ 1 

- 2 

63-70 26 

75-80 28 

85-90 

10 

30 

95-100 34 

± 

105-110 37 

ɋ27 

 

ɍɉ 

120 
12 

40 ± 7 

3 
+ 1 

- 3 



Ɍ ɚ ɛ ɥ ɢ ɰ ɚ  30 

Ɋ ɚ ɡ ɦ ɟ ɪɵ , ɦɦ 

Кɨɧɫɬɪɭɤɬɢɜɧɵɟ ɷɥɟɦɟɧɬɵ b ɍɫɥɨɜɧɨɟ 
ɨɛɨɡɧɚɱɟɧɢɟ 
ɫɜɚɪɧɨɝɨ 
ɫɨɟɞɢɧɟɧɢɹ 

ɩɨɞɝɨɬɨɜɥɟɧɧɵɯ ɤɪɨɦɨɤ 
ɫɜɚɪɢɜɚɟɦɵɯ ɞɟɬɚɥɟɣ 

ɲɜɚ ɫɜɚɪɧɨɝɨ ɫɨɟɞɢɧɟɧɢɹ 
ɋɩɨɫɨɛ 
ɫɜɚɪɤɢ 

s ɇɨɦɢɧ. 
ɉɪɟɞ. 

ɨɬɤɥ. 
r l e, ɧɟ ɛɨɥɟɟ 

0,5-0,9 +0,2 

1,0-1,4 +0,3 Иɇ, Иɇɩ 

1,5-3,0 +0,5 

0,5-1,4  

ɍ1 

* Ɋɚɡɦɟɪ ɞɥɹ ɫɩɪɚɜɨɤ. 
 

Иɉ, ɍɉ 
1,5-4,0 

0 

+1,0 

s - 2s s - 3s 2s + 3 

Ɍ ɚ ɛ ɥ ɢ ɰ ɚ  31 

Ɋ ɚ ɡ ɦ ɟ ɪɵ , ɦɦ 

Кɨɧɫɬɪɭɤɬɢɜɧɵɟ ɷɥɟɦɟɧɬɵ e g ɍɫɥɨɜɧɨɟ 
ɨɛɨɡɧɚɱɟɧɢɟ 
ɫɜɚɪɧɨɝɨ 
ɫɨɟɞɢɧɟɧɢɹ 

ɩɨɞɝɨɬɨɜɥɟɧɧɵɯ ɤɪɨɦɨɤ 
ɫɜɚɪɢɜɚɟɦɵɯ ɞɟɬɚɥɟɣ 

ɲɜɚ ɫɜɚɪɧɨɝɨ ɫɨɟɞɢɧɟɧɢɹ 
ɋɩɨɫɨɛ 
ɫɜɚɪɤɢ 

s ɇɨɦɢɧ. ɉɪɟɞ. ɨɬɤɥ. ɇɨɦɢɧ. ɉɪɟɞ. ɨɬɤɥ. 

0,8 - 1,5 2 Иɇɩ 
1,6 - 4,0 4 

1,0 - 1,5 2 

+ 1 

1,6 - 4,5 4 

+ 3 

5,0 - 9,0 8 

ɍ2 

 

Иɉ, ɍɉ 

10,0 - 12,0 12 

+ 5 

0 

+ 2 



Ɍ ɚ ɛ ɥ ɢ ɰ ɚ  32 

Ɋ ɚ ɡ ɦ ɟ ɪɵ , ɦɦ 

Кɨɧɫɬɪɭɤɬɢɜɧɵɟ ɷɥɟɦɟɧɬɵ b ɍɫɥɨɜɧɨɟ 
ɨɛɨɡɧɚɱɟɧɢɟ 
ɫɜɚɪɧɨɝɨ 
ɫɨɟɞɢɧɟɧɢɹ 

ɩɨɞɝɨɬɨɜɥɟɧɧɵɯ ɤɪɨɦɨɤ 
ɫɜɚɪɢɜɚɟɦɵɯ ɞɟɬɚɥɟɣ 

ɲɜɚ ɫɜɚɪɧɨɝɨ ɫɨɟɞɢɧɟɧɢɹ ɋɩɨɫɨɛ ɫɜɚɪɤɢ s ɇɨɦɢɧ. ɉɪɟɞ. ɨɬɤɥ. n 

0,8 - 5,5 + 0,5 Иɇɩ 
6 - 10 

0,8 - 6,0 
+ 1,0 

7,0 - 11,0 + 1,5 

ɍ4 

 

 

Иɉ, ɍɉ 

12,0 - 30,0 

0 

+ 2,0 

ɋɜ. 0,5s ɞɨ s 

Ɍ ɚ ɛ ɥ ɢ ɰ ɚ  33 

Ɋ ɚ ɡ ɦ ɟ ɪɵ , ɦɦ 

Кɨɧɫɬɪɭɤɬɢɜɧɵɟ ɷɥɟɦɟɧɬɵ b e g ɍɫɥɨɜɧɨɟ 
ɨɛɨɡɧɚɱɟɧɢɟ 
ɫɜɚɪɧɨɝɨ 
ɫɨɟɞɢɧɟɧɢɹ 

ɩɨɞɝɨɬɨɜɥɟɧɧɵɯ ɤɪɨɦɨɤ 
ɫɜɚɪɢɜɚɟɦɵɯ ɞɟɬɚɥɟɣ 

ɲɜɚ ɫɜɚɪɧɨɝɨ ɫɨɟɞɢɧɟɧɢɹ 
ɋɩɨɫɨɛ 
ɫɜɚɪɤɢ 

s ɇɨɦɢɧ. 
ɉɪɟɞ. 

ɨɬɤɥ. 
n ɇɨɦɢɧ. 

ɉɪɟɞ. 

ɨɬɤɥ. ɇɨɦɢɧ. 
ɉɪɟɞ. 

ɨɬɤɥ. 

0,8 - 1,4 3 

1,5 - 2,0 5 
± 1 + 1,0 

2,2 - 3,2 7 
Иɇɩ 

3,5 - 4,0 

+ 0,5 

8 
± 2 

0 

+ 1,5 

0,8 - 1,4 4 

1,5 - 2,8 6 
± 1 + 1,0 

3,0 - 5,0 8 + 1,5 
ɍ4 

 

 

Иɉ, ɍɉ 5,5 - 8,0 

0 

+ 1,0 

0 - 0,5s 

12 
± 2 

1,0 

+ 2,0 

 



Ɍ ɚ ɛ ɥ ɢ ɰ ɚ  34 

Ɋ ɚ ɡ ɦ ɟ ɪɵ , ɦɦ 

Кɨɧɫɬɪɭɤɬɢɜɧɵɟ ɷɥɟɦɟɧɬɵ b e g ɍɫɥɨɜɧɨɟ 
ɨɛɨɡɧɚɱɟɧɢɟ 
ɫɜɚɪɧɨɝɨ 
ɫɨɟɞɢɧɟɧɢɹ 

ɩɨɞɝɨɬɨɜɥɟɧɧɵɯ ɤɪɨɦɨɤ 
ɫɜɚɪɢɜɚɟɦɵɯ ɞɟɬɚɥɟɣ 

ɲɜɚ ɫɜɚɪɧɨɝɨ ɫɨɟɞɢɧɟɧɢɹ 
ɋɩɨɫɨɛ 
ɫɜɚɪɤɢ 

s ɇɨɦɢɧ. 
ɉɪɟɞ. 

ɨɬɤɥ. 
n ɇɨɦɢɧ. 

ɉɪɟɞ. 

ɨɬɤɥ. ɇɨɦɢɧ. 
ɉɪɟɞ. 

ɨɬɤɥ. 

0,8 - 1,4 3 ± 1 

1,5 - 2,0 5 
+ 1,0 Иɇɩ 

2,2 - 3,2 

+ 0,5 

7 

3,5 - 4,0 8 

± 2 
+ 1,5 

0,8 - 1,4 4 

1,5 - 2,8 6 
± 1 + 1,0 

3 - 5 8 

5,5 - 8,0 12 
± 2 + 1,5 

ɍ5 

Иɉ, ɍɉ 

9,0 - 12,0 

0 

+ 1,0 

0 - 0,5s 

15 ± 3 

0 

+ 2,0 

Ɍ ɚ ɛ ɥ ɢ ɰ ɚ  35 

Ɋ ɚ ɡ ɦ ɟ ɪɵ , ɦɦ 

Кɨɧɫɬɪɭɤɬɢɜɧɵɟ ɷɥɟɦɟɧɬɵ b ɍɫɥɨɜɧɨɟ 
ɨɛɨɡɧɚɱɟɧɢɟ 
ɫɜɚɪɧɨɝɨ 
ɫɨɟɞɢɧɟɧɢɹ 

ɩɨɞɝɨɬɨɜɥɟɧɧɵɯ ɤɪɨɦɨɤ 
ɫɜɚɪɢɜɚɟɦɵɯ ɞɟɬɚɥɟɣ 

ɲɜɚ ɫɜɚɪɧɨɝɨ ɫɨɟɞɢɧɟɧɢɹ ɋɩɨɫɨɛ ɫɜɚɪɤɢ s ɇɨɦɢɧ. ɉɪɟɞ. ɨɬɤɥ. n 

0,8 - 5,5 + 0,5 Иɇɩ 
6,0 - 10,0 

0,8 - 6,0 
+ 1,0 

7,0 - 11,0 + 1,5 

ɍ5 

 

Иɉ, ɍɉ 

12,0 - 30,0 

0 

+ 2,0 

ɋɜ. 0,5s ɞɨ s 

 



Ɍ ɚ ɛ ɥ ɢ ɰ ɚ  36 

Ɋ ɚ ɡ ɦ ɟ ɪɵ , ɦɦ 

Кɨɧɫɬɪɭɤɬɢɜɧɵɟ ɷɥɟɦɟɧɬɵ b c e g ɍɫɥɨɜɧɨɟ 
ɨɛɨɡɧɚɱɟɧɢɟ 
ɫɜɚɪɧɨɝɨ 
ɫɨɟɞɢɧɟɧɢɹ 

ɩɨɞɝɨɬɨɜɥɟɧɧɵɯ ɤɪɨɦɨɤ 
ɫɜɚɪɢɜɚɟɦɵɯ ɞɟɬɚɥɟɣ 

ɲɜɚ ɫɜɚɪɧɨɝɨ ɫɨɟɞɢɧɟɧɢɹ
ɋɩɨɫɨɛ 
ɫɜɚɪɤɢ 

s ɇɨɦɢɧ. 
ɉɪɟɞ. 

ɨɬɤɥ. ɇɨɦɢɧ. 
ɉɪɟɞ. 

ɨɬɤɥ. ɇɨɦɢɧ. 
ɉɪɟɞ. 

ɨɬɤɥ. ɇɨɦɢɧ. 
ɉɪɟɞ. 

ɨɬɤɥ. 

α, 

ɝɪɚɞ 

± 2° 

3,0 - 3,5 6 

3,8 - 4,5 7 

+ 0,5 

- 1,0 

5,0 - 5,5 8 

6,0 10 

7,0 14 

8,0 16 

9,0 18 

Иɇɩ, 

Иɉ 

10,0 20 

50 

3,0 - 4,0 6 

4,5 - 7,0 8 

8 0 - 11,0 

1 ± 1 1 ± 1 

14 

± 2 

12,0 - 14,0 18 

1,0 

± 1 

16,0 - 18,0 22 

20,0 - 22,0 26 

± 3 

24,0 - 26,0 30 

28,0 - 30,0 34 

32,0 - 36,0 38 

38,0 - 42,0 42 

± 4 

45,0 - 48,0 46 

50,0 - 53,0 50 

ɍ6 

 

ɍɉ 

56,0 - 60,0

2,0 
+ 1 

- 2 
2,0 

+ 1 

- 2 

54 

± 5 

2,0 
+ 1,0 

- 2,0 

40 

 



Ɍ ɚ ɛ ɥ ɢ ɰ ɚ  37 

Ɋ ɚ ɡ ɦ ɟ ɪɵ , ɦɦ 

Кɨɧɫɬɪɭɤɬɢɜɧɵɟ ɷɥɟɦɟɧɬɵ b c e g ɍɫɥɨɜɧɨɟ 
ɨɛɨɡɧɚɱɟɧɢɟ 
ɫɜɚɪɧɨɝɨ 
ɫɨɟɞɢɧɟɧɢɹ 

ɩɨɞɝɨɬɨɜɥɟɧɧɵɯ ɤɪɨɦɨɤ 
ɫɜɚɪɢɜɚɟɦɵɯ ɞɟɬɚɥɟɣ 

ɲɜɚ ɫɜɚɪɧɨɝɨ 
ɫɨɟɞɢɧɟɧɢɹ 

ɋɩɨɫɨɛ 
ɫɜɚɪɤɢ 

s ɇɨɦɢɧ. 
ɉɪɟɞ. 

ɨɬɤɥ. ɇɨɦɢɧ.
ɉɪɟɞ. 

ɨɬɤɥ. ɇɨɦɢɧ. 
ɉɪɟɞ. 

ɨɬɤɥ. ɇɨɦɢɧ. 
ɉɪɟɞ. 

ɨɬɤɥ. 

α, 

ɝɪɚɞ ± 

2° 

3,0 - 3,5 6 

3,8 - 4,5 7 

+ 0,5 

- 1,0 

5,0 - 5,5 8 

6,0 10 

7,0 14 

8,0 

9,0 
18 

Иɇɩ, Иɉ

10,0 20 

50 

3,0 - 4,0 6 

4,5 - 7,0 8 

8,0 - 11,0 

1 ± 1 1 ± 1 

14 

± 2 1,0 

± 1 

12,0 - 14,0 18 

16,0 - 18,0 22 
± 3 

20,0 - 22,0 26 

24,0 - 26,0 30 

28,0 - 30,0 34 

32,0 - 34,0 38 

36,0 - 40,0 42 

± 4 

42,0 - 45,0 46 

48,0 - 53,0 50 

ɍ7 

 

ɍɉ 

56,0 - 60,0

2,0 
+ 1 

- 2 
2,0 

+ 1 

- 2 

54 

± 5 

2,0 
+ 1,0 

- 2,0 

40 

 



Ɍ ɚ ɛ ɥ ɢ ɰ ɚ  38 

Ɋ ɚ ɡ ɦ ɟ ɪɵ , ɦɦ 

Кɨɧɫɬɪɭɤɬɢɜɧɵɟ ɷɥɟɦɟɧɬɵ e e1 g = g1 ɍɫɥɨɜɧɨɟ 
ɨɛɨɡɧɚɱɟɧɢɟ 
ɫɜɚɪɧɨɝɨ 
ɫɨɟɞɢɧɟɧɢɹ 

ɩɨɞɝɨɬɨɜɥɟɧɧɵɯ ɤɪɨɦɨɤ 
ɫɜɚɪɢɜɚɟɦɵɯ ɞɟɬɚɥɟɣ 

ɲɜɚ ɫɜɚɪɧɨɝɨ ɫɨɟɞɢɧɟɧɢɹ 
ɋɩɨɫɨɛ 
ɫɜɚɪɤɢ 

s ɇɨɦɢɧ. 
ɉɪɟɞ. 

ɨɬɤɥ. ɇɨɦɢɧ. 
ɉɪɟɞ. 

ɨɬɤɥ. ɇɨɦɢɧ. 
ɉɪɟɞ. 

ɨɬɤɥ. 

α, ɝɪɚɞ 

± 2° 

6 - 9 7 5 

10 - 12 9 7 
± 1 

14 - 16 13 11 
Иɇɩ, Иɉ 

18 - 20 17 15 

50 

6 - 10 8 6 

11 - 16 10 8 

18 - 22 13 11 

24 - 28 16 14 

1 ± 1 

30 - 34 19 17 

36 - 40 22 20 

42 - 45 26 24 

48 - 53 30 

± 2 

28 

± 2 

56 - 63 38 33 

65 - 70 42 
± 3 

40 
± 3 

75 - 80 46 44 

85 - 90 50 
± 4 

48 
± 4 

ɍ8 

 

 

ɍɉ 

95 - 100 5 1 ± 5 52 ± 5 

2 
+ 1 

- 2 

40 

 



Ɍ ɚ ɛ ɥ ɢ ɰ ɚ  39 

Ɋ ɚ ɡ ɦ ɟ ɪɵ , ɦɦ 

Кɨɧɫɬɪɭɤɬɢɜɧɵɟ ɷɥɟɦɟɧɬɵ b c e g ɍɫɥɨɜɧɨɟ 
ɨɛɨɡɧɚɱɟɧɢɟ 
ɫɜɚɪɧɨɝɨ 
ɫɨɟɞɢɧɟɧɢɹ 

ɩɨɞɝɨɬɨɜɥɟɧɧɵɯ ɤɪɨɦɨɤ 
ɫɜɚɪɢɜɚɟɦɵɯ ɞɟɬɚɥɟɣ 

ɲɜɚ ɫɜɚɪɧɨɝɨ ɫɨɟɞɢɧɟɧɢɹ 
ɋɩɨɫɨɛ 
ɫɜɚɪɤɢ 

s ɇɨɦɢɧ.
ɉɪɟɞ. 

ɨɬɤɥ. ɇɨɦɢɧ. 
ɉɪɟɞ. 

ɨɬɤɥ. ɇɨɦɢɧ.
ɉɪɟɞ. 

ɨɬɤɥ. ɇɨɦɢɧ.
ɉɪɟɞ. 

ɨɬɤɥ. 

α, 

ɝɪɚɞ ± 

2° 

3,0 - 4,5 8 

5,0 - 8,0 12 

9,0 - 12,0 16 

14,0 - 16,0 20 

Иɇɩ, Иɉ 

18,0 - 20,0 24 

30 

3,0 - 4,5 6 

5,0 - 8,0 

1,0 ± 1,0 1,0 ± 1,0 

10 

9,0 - 12,0 13 

14,0 - 16,0 16 

18,0 - 20,0 20 

± 2 1 ± 1 

22,0 - 24,0 24 

26,0 - 30,0 28 

32,0 - 36,0 32 

± 3 

38,0 - 42,0 36 

44,0 - 48,0 40 
± 4 

50,0 - 53,0 44 

ɍ9 

 

 

ɍɉ 

56,0 - 60,0

2,0 
+ 1 

- 2 
2,0 

+ 1 

- 2 

50 
± 5 

2 
+ 1,0 

- 2,0 

20 

 



Ɍ ɚ ɛ ɥ ɢ ɰ ɚ  40 

Ɋ ɚ ɡ ɦ ɟ ɪɵ , ɦɦ 

Кɨɧɫɬɪɭɤɬɢɜɧɵɟ ɷɥɟɦɟɧɬɵ b c e g ɍɫɥɨɜɧɨɟ 
ɨɛɨɡɧɚɱɟɧɢɟ 
ɫɜɚɪɧɨɝɨ 
ɫɨɟɞɢɧɟɧɢɹ 

ɩɨɞɝɨɬɨɜɥɟɧɧɵɯ ɤɪɨɦɨɤ 
ɫɜɚɪɢɜɚɟɦɵɯ ɞɟɬɚɥɟɣ 

ɲɜɚ ɫɜɚɪɧɨɝɨ ɫɨɟɞɢɧɟɧɢɹ 
ɋɩɨɫɨɛ 
ɫɜɚɪɤɢ 

s ɇɨɦɢɧ.
ɉɪɟɞ. 

ɨɬɤɥ. ɇɨɦɢɧ.
ɉɪɟɞ. 

ɨɬɤɥ. ɇɨɦɢɧ. 
ɉɪɟɞ. 

ɨɬɤɥ. ɇɨɦɢɧ. 
ɉɪɟɞ. 

ɨɬɤɥ. 

α, 

ɝɪɚɞ ± 

2° 

3,0 - 4,5 7 

5,0 - 8,0 12 

9,0 - 12,0 16 

14,0 - 16,0 22 

Иɇɩ, Иɉ 

18,0 - 20,0 28 

30 

3,0 - 4,5 6 

5,0 - 8,0 

1,0 ± 1,0 1,0 ± 1,0 

10 

9,0 - 12,0 13 

14,0 - 16,0 16 

18,0 - 20,0 19 

± 2 1 ± 1 

22,0 - 24,0 22 

26,0 - 30,0 26 

32,0 - 36,0 32 

± 3 

38,0 - 42,0 36 

45,0 - 48,0 40 
± 4 

50,0 - 53,0 44 

ɍ10 

 
 

ɍɉ 

56,0 - 60,0 

2,0 
+ 1 

- 2 
2,0 

+ 1 

- 2 

48 
± 5 

2 
+ 1,0 

- 2,0 

20 

 



Ɍ ɚ ɛ ɥ ɢ ɰ ɚ  41 

Ɋ ɚ ɡ ɦ ɟ ɪɵ , ɦɦ 

Кɨɧɫɬɪɭɤɬɢɜɧɵɟ ɷɥɟɦɟɧɬɵ b ɍɫɥɨɜɧɨɟ 
ɨɛɨɡɧɚɱɟɧɢɟ 
ɫɜɚɪɧɨɝɨ 
ɫɨɟɞɢɧɟɧɢɹ 

ɩɨɞɝɨɬɨɜɥɟɧɧɵɯ ɤɪɨɦɨɤ 
ɫɜɚɪɢɜɚɟɦɵɯ ɞɟɬɚɥɟɣ 

ɲɜɚ ɫɜɚɪɧɨɝɨ ɫɨɟɞɢɧɟɧɢɹ ɋɩɨɫɨɛ ɫɜɚɪɤɢ s ɇɨɦɢɧ. ɉɪɟɞ. ɨɬɤɥ. 

0,8 - 3,0 + 0,5 

Ɍ1 

 

3,2 - 5,5 + 1,0 

6,0 - 20,0 + 1,5 

Ɍ3 

 

 

Иɇɩ, Иɉ, ɍɉ 

22,0 - 40,0 

0 

+ 2,0 

       

 



Ɍ ɚ ɛ ɥ ɢ ɰ ɚ  42 

Ɋ ɚ ɡ ɦ ɟ ɪɵ , ɦɦ 

Кɨɧɫɬɪɭɤɬɢɜɧɵɟ ɷɥɟɦɟɧɬɵ b c e ɍɫɥɨɜɧɨɟ 
ɨɛɨɡɧɚɱɟɧɢɟ 
ɫɜɚɪɧɨɝɨ 
ɫɨɟɞɢɧɟɧɢɹ 

ɩɨɞɝɨɬɨɜɥɟɧɧɵɯ ɤɪɨɦɨɤ 
ɫɜɚɪɢɜɚɟɦɵɯ ɞɟɬɚɥɟɣ 

ɲɜɚ ɫɜɚɪɧɨɝɨ ɫɨɟɞɢɧɟɧɢɹ 
ɋɩɨɫɨɛ 
ɫɜɚɪɤɢ 

s ɇɨɦɢɧ. 
ɉɪɟɞ. 

ɨɬɤɥ. ɇɨɦɢɧ. 
ɉɪɟɞ. 

ɨɬɤɥ. ɇɨɦɢɧ.
ɉɪɟɞ. 

ɨɬɤɥ. 

α, ɝɪɚɞ 

± 2° 

3,0 - 4,0 7 

4,5 - 6,0 10 Иɇɩ 

7,0 - 10,0 16 

55 

3,0 - 4,0 6 

4,5 - 6,0 8 

7,0 - 10,0 

± 1,0 1,0 ± 1,0 

12 

± 2 

11,0 - 14,0 16 

16,0 - 18,0 20 
± 3 

20,0 - 22,0 24 

24,0 - 26,0 28 

28,0 - 30,0 

+ 2 

32 

32,0 - 34,0 36 

36,0 - 40,0 40 

± 4 

42,0 - 45,0 44 

48,0 - 53,0 48 

Ɍ6 

 

 

Иɉ, ɍɉ 

56,0 - 60,0 

0 

+ 3 

2,0 
+ 1,0 

- 2,0 

52 

± 5 

45 

 



Ɍ ɚ ɛ ɥ ɢ ɰ ɚ  43 

Ɋ ɚ ɡ ɦ ɟ ɪɵ , ɦɦ 

Кɨɧɫɬɪɭɤɬɢɜɧɵɟ ɷɥɟɦɟɧɬɵ b c e ɍɫɥɨɜɧɨɟ 
ɨɛɨɡɧɚɱɟɧɢɟ 
ɫɜɚɪɧɨɝɨ 
ɫɨɟɞɢɧɟɧɢɹ 

ɩɨɞɝɨɬɨɜɥɟɧɧɵɯ ɤɪɨɦɨɤ 
ɫɜɚɪɢɜɚɟɦɵɯ ɞɟɬɚɥɟɣ 

ɲɜɚ ɫɜɚɪɧɨɝɨ ɫɨɟɞɢɧɟɧɢɹ 
ɋɩɨɫɨɛ 
ɫɜɚɪɤɢ 

s ɇɨɦɢɧ. 
ɉɪɟɞ. 

ɨɬɤɥ. ɇɨɦɢɧ. 
ɉɪɟɞ. 

ɨɬɤɥ. ɇɨɦɢɧ. 
ɉɪɟɞ. 

ɨɬɤɥ. 

α, ɝɪɚɞ 

± 2° 

3,0 - 4,0 7 

4,5 - 6,0 10 Иɇɩ 

7,0 - 10,0 16 

55 

3,0 - 4,0 6 

4,5 - 6,0 8 

7,0 - 10,0 

± 1,0 1,0 ± 1,0 

12 

± 2 

11,0 - 14,0 16 

16,0 - 18,0 20 
± 3 

20,0 - 22,0 24 

24,0 - 26,0 28 

28,0 - 30,0 

+ 2 

32 

32,0 - 34,0 36 

36,0 - 40,0 42 

± 4 

42,0 - 45,0 46 

48,0 - 53,0 50 

Ɍ7 

Иɉ, ɍɉ 

56,0 - 60,0 

0 

+ 3 

2,0 
+ 1,0 

- 2,0 

54 

± 5 

45 

 



Ɍ ɚ ɛ ɥ ɢ ɰ ɚ  44 

Ɋ ɚ ɡ ɦ ɟ ɪɵ , ɦɦ 

Кɨɧɫɬɪɭɤɬɢɜɧɵɟ ɷɥɟɦɟɧɬɵ b c e ɍɫɥɨɜɧɨɟ 
ɨɛɨɡɧɚɱɟɧɢɟ 
ɫɜɚɪɧɨɝɨ 
ɫɨɟɞɢɧɟɧɢɹ 

ɩɨɞɝɨɬɨɜɥɟɧɧɵɯ ɤɪɨɦɨɤ 
ɫɜɚɪɢɜɚɟɦɵɯ ɞɟɬɚɥɟɣ 

ɲɜɚ ɫɜɚɪɧɨɝɨ ɫɨɟɞɢɧɟɧɢɹ
ɋɩɨɫɨɛ 
ɫɜɚɪɤɢ 

s ɇɨɦɢɧ.
ɉɪɟɞ. 

ɨɬɤɥ. ɇɨɦɢɧ.
ɉɪɟɞ. 

ɨɬɤɥ. ɇɨɦɢɧ. 
ɉɪɟɞ. 

ɨɬɤɥ. 
g ± 2 

α, ɝɪɚɞ 

± 2° 

6 - 9 7 

10 - 12 9 

14 - 16 12 
Иɇɩ 

18 - 20 16 

55 

6 - 9 

1 ± 1 1 ± 1 

8 

10 - 12 10 

± 2 

14 - 18 12 

20 - 24 14 
± 3 

26 - 30 16 

32 - 36 20 

38 - 42 24 

± 4 

45 - 48 28 

50 - 53 32 

56 - 60 36 

63 - 65 40 

70 - 75 44 

Ɍ8 

 

 

Иɉ, ɍɉ 

80 

2 
+ 1 

- 2 
2 

+ 1 

- 2 

48 

± 5 

0,08s - 

0,25s 

45 

 



Ɍ ɚ ɛ ɥ ɢ ɰ ɚ  45 

Ɋ ɚ ɡ ɦ ɟ ɪɵ , ɦɦ 

Кɨɧɫɬɪɭɤɬɢɜɧɵɟ ɷɥɟɦɟɧɬɵ b e ɍɫɥɨɜɧɨɟ 
ɨɛɨɡɧɚɱɟɧɢɟ 
ɫɜɚɪɧɨɝɨ 
ɫɨɟɞɢɧɟɧɢɹ 

ɩɨɞɝɨɬɨɜɥɟɧɧɵɯ ɤɪɨɦɨɤ 
ɫɜɚɪɢɜɚɟɦɵɯ ɞɟɬɚɥɟɣ 

ɲɜɚ ɫɜɚɪɧɨɝɨ ɫɨɟɞɢɧɟɧɢɹ 
ɋɩɨɫɨɛ 
ɫɜɚɪɤɢ 

s ɇɨɦɢɧ. 
ɉɪɟɞ. 

ɨɬɤɥ. ɇɨɦɢɧ. ɉɪɟɞ. ɨɬɤɥ. g ± 2 

12 - 16 10 

18 - 22 12 

24 - 28 14 

30 - 34 

+ 2 

16 

36 - 40 18 

42 - 45 20 

48 - 53 22 

56 - 60 24 

± 2 

63 - 65 26 

70 - 75 30 

80 - 85 34 

± 3 

90 - 95 38 

Ɍ9 

 

 

 

Иɉ, ɍɉ 

100 

0 

+ 3 

40 ± 4 

0,05s - 

0,15s 

Ɍ ɚ ɛ ɥ ɢ ɰ ɚ  46 

Ɋ ɚ ɡ ɦ ɟ ɪɵ , ɦɦ 

Кɨɧɫɬɪɭɤɬɢɜɧɵɟ ɷɥɟɦɟɧɬɵ b ɍɫɥɨɜɧɨɟ 
ɨɛɨɡɧɚɱɟɧɢɟ 
ɫɜɚɪɧɨɝɨ 
ɫɨɟɞɢɧɟɧɢɹ 

ɩɨɞɝɨɬɨɜɥɟɧɧɵɯ ɤɪɨɦɨɤ 
ɫɜɚɪɢɜɚɟɦɵɯ ɞɟɬɚɥɟɣ 

ɲɜɚ ɫɜɚɪɧɨɝɨ ɫɨɟɞɢɧɟɧɢɹ ɋɩɨɫɨɛ ɫɜɚɪɤɢ s ɇɨɦɢɧ. ɉɪɟɞ. ɨɬɤɥ. B 

0,8 - 3,0 + 0,2 3,0 - 12,0 Иɇ 
3,2 - 4,0 5,0 - 16,0 

0,8 - 5,0 
+ 0,5 

3,0 - 20,0 Иɇɩ 
5,5 - 10,0 + 1,0 8,0 - 40,0 

0,8 - 2,0 + 0,5 

2,2 - 5,0 
3,0 - 20,0 

5,5 - 10,0 
+ 1,0 

8,0 - 40,0 

11,0 - 28,0 + 1,5 12,0 - 100,0 

ɇ1 

 
* Ɋɚɡɦɟɪ ɞɥɹ ɫɩɪɚɜɨɤ. 

 
Иɉ, ɍɉ 

30,0 - 60,0 

0 

+ 2 30,0 - 20,0 

 



Ɍ ɚ ɛ ɥ ɢ ɰ ɚ  47 

Ɋ ɚ ɡ ɦ ɟ ɪɵ , ɦɦ 

Кɨɧɫɬɪɭɤɬɢɜɧɵɟ ɷɥɟɦɟɧɬɵ b ɍɫɥɨɜɧɨɟ 
ɨɛɨɡɧɚɱɟɧɢɟ 
ɫɜɚɪɧɨɝɨ 
ɫɨɟɞɢɧɟɧɢɹ 

ɩɨɞɝɨɬɨɜɥɟɧɧɵɯ ɤɪɨɦɨɤ 
ɫɜɚɪɢɜɚɟɦɵɯ ɞɟɬɚɥɟɣ 

ɲɜɚ ɫɜɚɪɧɨɝɨ ɫɨɟɞɢɧɟɧɢɹ ɋɩɨɫɨɛ ɫɜɚɪɤɢ s ɇɨɦɢɧ. ɉɪɟɞ. ɨɬɤɥ. B 

0,8 - 3,0 + 0,2 3,0 - 12,0 Иɇ 
3,2 - 4,0 5,0 - 16,0 

0,8 - 5,0 
+ 0,5 

3,0 - 20,0 Иɇɩ 
5,5 - 10,0 + 1,0 8,0 - 40,0 

0,8 - 2,0 + 0,5 

2,2 - 5,0 
3,0 - 20,0 

5,5 - 10,0 
+ 1,0 

8,0 - 40,0 

11,0 - 28,0 + 1,5 12,0 - 100,0 

ɇ2 

* Ɋɚɡɦɟɪ ɞɥɹ ɫɩɪɚɜɨɤ. 
 

Иɉ, ɍɉ 

30,0 - 60,0 

0 

+ 2,0 
30,0 - 240,0 

(ɂɡɦɟɧɟɧɧɚɹ ɪɟɞɚɤɰɢɹ, ɂɡɦ. №1, 2, 3). 



5. ɉɪɢ ɜɵɩɨɥɧɟɧɢɢ ɤɨɪɧɹ ɦɧɨɝɨɫɥɨɣɧɨɝɨ ɲɜɚ ɫɩɨɫɨɛɨɦ ɫɜɚɪɤɢ, ɨɬɥɢɱɧɵɦ ɨɬ 
ɨɫɧɨɜɧɨɝɨ ɫɩɨɫɨɛɚ, ɤɨɬɨɪɵɦ ɩɪɨɢɡɜɨɞɢɬɫɹ ɡɚɩɨɥɧɟɧɢɟ ɪɚɡɞɟɥɤɢ ɤɪɨɦɨɤ, ɡɧɚɱɟɧɢɹ 
ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ ɷɥɟɦɟɧɬɨɜ ɫɜɚɪɧɨɝɨ ɫɨɟɞɢɧɟɧɢɹ ɧɟɨɛɯɨɞɢɦɨ ɜɵɛɢɪɚɬɶ ɩɨ ɨɫɧɨɜɧɨɦɭ 
ɫɩɨɫɨɛɭ ɫɜɚɪɤɢ. ɉɪɢ ɷɬɨɦ ɨɛɨɡɧɚɱɟɧɢɟ ɫɩɨɫɨɛɚ ɫɜɚɪɤɢ ɫɥɟɞɭɟɬ ɩɪɨɢɡɜɨɞɢɬɶ ɞɪɨɛɶɸ, ɜ 
ɱɢɫɥɢɬɟɥɟ ɤɨɬɨɪɨɣ ɞɚɟɬɫɹ ɨɛɨɡɧɚɱɟɧɢɟ ɫɩɨɫɨɛɚ ɫɜɚɪɤɢ ɤɨɪɧɹ ɲɜɚ, ɚ ɜ ɡɧɚɦɟɧɚɬɟɥɟ - 

ɨɛɨɡɧɚɱɟɧɢɟ ɨɫɧɨɜɧɨɝɨ ɫɩɨɫɨɛɚ ɫɜɚɪɤɢ. 

6. Ⱦɥɹ ɫɜɚɪɧɵɯ ɫɨɟɞɢɧɟɧɢɣ ɋ12, ɋ21, ɋ23, ɋ24, ɍ7, ɍ10, Ɍ7, ɢɦɟɸɳɢɯ ɬɨɥɳɢɧɭ 
ɞɟɬɚɥɟɣ s = 12 ɦɦ ɢ ɛɨɥɟɟ, ɚ ɬɚɤɠɟ ɞɥɹ ɫɨɟɞɢɧɟɧɢɣ ɋ15, ɋ16, ɋ25, ɋ27, ɍ8, Ɍ8, 

ɢɦɟɸɳɢɯ ɬɨɥɳɢɧɭ ɞɟɬɚɥɟɣ s = 20 ɦɦ ɢ ɛɨɥɟɟ, ɜɵɩɨɥɧɹɟɦɵɯ ɫɩɨɫɨɛɨɦ ɫɜɚɪɤɢ ɍɉ, 

ɞɨɩɭɫɤɚɟɬɫɹ ɩɪɢɬɭɩɥɟɧɢɟ с = 5 ± 2 ɦɦ. 

Ɍ ɚ ɛ ɥ ɢ ɰ ɚ  48 

ɦɦ  

Ɍɨɥɳɢɧɚ ɬɨɧɤɨɣ ɞɟɬɚɥɢ Ɋɚɡɧɨɫɬɶ ɬɨɥɳɢɧ ɞɟɬɚɥɟɣ 

2 - 3 1 

4 - 30 2 

32 - 40 4 

ɋɜ. 40 6 

7. ɋɜɚɪɤɚ ɜɫɬɵɤ ɞɟɬɚɥɟɣ ɧɟɨɞɢɧɚɤɨɜɨɣ ɬɨɥɳɢɧɵ ɜ ɫɥɭɱɚɟ ɪɚɡɧɢɰɵ ɩɨ ɬɨɥɳɢɧɟ, ɧɟ 
ɩɪɟɜɵɲɚɸɳɟɣ ɡɧɚɱɟɧɢɣ, ɭɤɚɡɚɧɧɵɯ ɜ ɬɚɛɥ. 48, ɞɨɥɠɧɚ ɩɪɨɢɡɜɨɞɢɬɶɫɹ ɬɚɤ ɠɟ, ɤɚɤ 
ɞɟɬɚɥɟɣ ɨɞɢɧɚɤɨɜɨɣ ɬɨɥɳɢɧɵ; ɤɨɧɫɬɪɭɤɬɢɜɧɵɟ ɷɥɟɦɟɧɬɵ ɩɨɞɝɨɬɨɜɥɟɧɧɵɯ ɤɪɨɦɨɤ ɢ 

ɪɚɡɦɟɪɵ ɫɜɚɪɧɨɝɨ ɲɜɚ ɫɥɟɞɭɟɬ ɜɵɛɢɪɚɬɶ ɩɨ ɛɨɥɶɲɟɣ ɬɨɥɳɢɧɟ. 
Ⱦɥɹ ɨɫɭɳɟɫɬɜɥɟɧɢɹ ɩɥɚɜɧɨɝɨ ɩɟɪɟɯɨɞɚ ɨɬ ɨɞɧɨɣ ɞɟɬɚɥɢ ɤ ɞɪɭɝɨɣ ɞɨɩɭɫɤɚɟɬɫɹ 

ɧɚɤɥɨɧɧɨɟ ɪɚɫɩɨɥɨɠɟɧɢɟ ɩɨɜɟɪɯɧɨɫɬɢ ɲɜɚ (ɱɟɪɬ. 1). 

 

Чɟɪɬ. 1. 

ɉɪɢ ɪɚɡɧɢɰɟ ɜ ɬɨɥɳɢɧɟ ɫɜɚɪɢɜɚɟɦɵɯ ɞɟɬɚɥɟɣ ɫɜɵɲɟ ɡɧɚɱɟɧɢɣ, ɭɤɚɡɚɧɧɵɯ ɜ ɬɚɛɥ. 48, 

ɧɚ ɞɟɬɚɥɢ, ɢɦɟɸɳɟɣ ɛɨɥɶɲɭɸ ɬɨɥɳɢɧɭ s1 ɞɨɥɠɟɧ ɛɵɬɶ ɫɞɟɥɚɧ ɫɤɨɫ ɫ ɨɞɧɨɣ ɢɥɢ ɞɜɭɯ 
ɫɬɨɪɨɧ ɞɨ ɬɨɥɳɢɧɵ ɬɨɧɤɨɣ ɞɟɬɚɥɢ s, ɤɚɤ ɭɤɚɡɚɧɨ ɧɚ ɱɟɪɬ. 2 ɢ 3. ɉɪɢ ɷɬɨɦ 

ɤɨɧɫɬɪɭɤɬɢɜɧɵɟ ɷɥɟɦɟɧɬɵ ɩɨɞɝɨɬɨɜɥɟɧɧɵɯ ɤɪɨɦɨɤ ɢ ɪɚɡɦɟɪɵ ɫɜɚɪɧɨɝɨ ɲɜɚ ɫɥɟɞɭɟɬ 
ɜɵɛɢɪɚɬɶ ɩɨ ɦɟɧɶɲɟɣ ɬɨɥɳɢɧɟ. 

 

Чɟɪɬ. 2. 



 

Чɟɪɬ. 3. 

8. Ɋɚɡɦɟɪ ɢ ɩɪɟɞɟɥɶɧɵɟ ɨɬɤɥɨɧɟɧɢɹ ɤɚɬɟɬɚ ɭɝɥɨɜɨɝɨ ɲɜɚ Ʉ ɢ K1 ɞɨɥɠɧɵ ɛɵɬɶ 
ɭɫɬɚɧɨɜɥɟɧɵ ɩɪɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ. ɉɪɢ ɷɬɨɦ ɪɚɡɦɟɪ ɤɚɬɟɬɚ ɞɨɥɠɟɧ ɛɵɬɶ ɧɟ ɛɨɥɟɟ 3 ɦɦ 

ɞɥɹ ɞɟɬɚɥɟɣ ɬɨɥɳɢɧɨɣ ɞɨ 3 ɦɦ ɜɤɥɸɱɢɬɟɥɶɧɨ ɢ 1,2 ɬɨɥɳɢɧɵ ɛɨɥɟɟ ɬɨɧɤɨɣ ɞɟɬɚɥɢ ɩɪɢ 

ɫɜɚɪɤɟ ɞɟɬɚɥɟɣ ɬɨɥɳɢɧɨɣ ɫɜɵɲɟ 3 ɦɦ. ɉɪɟɞɟɥɶɧɵɟ ɨɬɤɥɨɧɟɧɢɹ ɪɚɡɦɟɪɚ ɤɚɬɟɬɚ ɭɝɥɨɜɵɯ 
ɲɜɨɜ ɨɬ ɧɨɦɢɧɚɥɶɧɨɝɨ ɡɧɚɱɟɧɢɹ ɩɪɢɜɟɞɟɧɵ ɜ ɩɪɢɥɨɠɟɧɢɢ 4. 

(ɂɡɦɟɧɟɧɧɚɹ ɪɟɞɚɤɰɢɹ, ɂɡɦ. № 3). 

9. (ɂɫɤɥɸɱɟɧ, ɂɡɦ. № 1). 

10. (ɂɫɤɥɸɱɟɧ, ɂɡɦ. № 3). 

11. Ⱦɨɩɭɫɤɚɟɬɫɹ ɜɵɩɭɤɥɨɫɬɶ ɢɥɢ ɜɨɝɧɭɬɨɫɬɶ ɭɝɥɨɜɨɝɨ ɲɜɚ ɞɨ 30 % ɟɝɨ ɤɚɬɟɬɚ, ɧɨ ɧɟ 
ɛɨɥɟɟ 3 ɦɦ. ɉɪɢ ɷɬɨɦ ɜɨɝɧɭɬɨɫɬɶ ɧɟ ɞɨɥɠɧɚ ɩɪɢɜɨɞɢɬɶ ɤ ɭɦɟɧɶɲɟɧɢɸ ɡɧɚɱɟɧɢɹ ɤɚɬɟɬɚ 
Ʉɩ (ɱɟɪɬ. 4), ɭɫɬɚɧɨɜɥɟɧɧɨɝɨ ɩɪɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ. 

 

Чɟɪɬ. 4. 

ɉ ɪ ɢ ɦ ɟ ɱ ɚ ɧ ɢ ɟ . Кɚɬɟɬɨɦ Ʉn ɹɜɥɹɟɬɫɹ ɤɚɬɟɬ ɧɚɢɛɨɥɶɲɟɝɨ ɩɪɹɦɨɭɝɨɥɶɧɨɝɨ ɬɪɟɭɝɨɥɶɧɢɤɚ, ɜɩɢɫɚɧɧɨɝɨ 
ɜɨ ɜɧɟɲɧɸɸ ɱɚɫɬɶ ɭɝɥɨɜɨɝɨ ɲɜɚ. ɉɪɢ ɫɢɦɦɟɬɪɢɱɧɨɦ ɲɜɟ ɡɚ ɤɚɬɟɬ Ʉn ɩɪɢɧɢɦɚɟɬɫɹ ɥɸɛɨɣ ɢɡ ɪɚɜɧɵɯ 
ɤɚɬɟɬɨɜ, ɩɪɢ ɧɟɫɢɦɦɟɬɪɢɱɧɨɦ ɲɜɟ - ɦɟɧɶɲɢɣ. 

(ɂɡɦɟɧɟɧɧɚɹ ɪɟɞɚɤɰɢɹ, ɂɡɦ. № 3). 

12. Ⱦɨɩɭɫɤɚɟɬɫɹ ɩɟɪɟɞ ɫɜɚɪɤɨɣ ɫɦɟɳɟɧɢɟ ɤɪɨɦɨɤ ɨɬɧɨɫɢɬɟɥɶɧɨ ɞɪɭɝ ɞɪɭɝɚ ɧɟ ɛɨɥɟɟ: 
0,2s ɦɦ - ɞɥɹ ɞɟɬɚɥɟɣ ɬɨɥɳɢɧɨɣ ɞɨ 4 ɦɦ; 

0,1s + 0,5 ɦɦ - ɞɥɹ ɞɟɬɚɥɟɣ ɬɨɥɳɢɧɨɣ 5 - 25 ɦɦ; 

3 ɦɦ - ɞɥɹ ɞɟɬɚɥɟɣ ɬɨɥɳɢɧɨɣ 25 - 50 ɦɦ; 

0,04s + 1,0 ɦɦ - ɞɥɹ ɞɟɬɚɥɟɣ ɬɨɥɳɢɧɨɣ 50 - 100 ɦɦ; 

0,01s + 4,0 ɦɦ, ɧɨ ɧɟ ɛɨɥɟɟ 6 ɦɦ - ɞɥɹ ɞɟɬɚɥɟɣ ɬɨɥɳɢɧɨɣ ɛɨɥɟɟ 100 ɦɦ. 

13. ɉɪɢ ɫɜɚɪɤɟ ɜ ɭɝɥɟɤɢɫɥɨɦ ɝɚɡɟ ɷɥɟɤɬɪɨɞɧɨɣ ɩɪɨɜɨɥɨɤɨɣ ɞɢɚɦɟɬɪɨɦ 0,8 - 1,4 ɦɦ 

ɞɨɩɭɫɤɚɟɬɫɹ ɩɪɢɦɟɧɹɬɶ ɨɫɧɨɜɧɵɟ ɬɢɩɵ ɫɜɚɪɧɵɯ ɫɨɟɞɢɧɟɧɢɣ ɢ ɢɯ ɤɨɧɫɬɪɭɤɬɢɜɧɵɟ 
ɷɥɟɦɟɧɬɵ ɩɨ ȽɈɋɌ 5264-80. 

14. Ɇɢɧɢɦɚɥɶɧɵɟ ɡɧɚɱɟɧɢɹ ɤɚɬɟɬɨɜ ɭɝɥɨɜɵɯ ɲɜɨɜ ɩɪɢɜɟɞɟɧɵ ɜ ɩɪɢɥɨɠɟɧɢɢ 1. 

15. ɉɪɢ ɩɪɢɦɟɧɟɧɢɢ ɫɜɚɪɤɢ ɜ ɭɝɥɟɤɢɫɥɨɦ ɝɚɡɟ ɜɡɚɦɟɧ ɪɭɱɧɨɣ ɞɭɝɨɜɨɣ ɫɜɚɪɤɢ ɤɚɬɟɬ 
ɪɚɫɱɟɬɧɨɝɨ ɭɝɥɨɜɨɝɨ ɲɜɚ ɦɨɠɟɬ ɛɵɬɶ ɭɦɟɧɶɲɟɧ ɞɨ ɡɧɚɱɟɧɢɣ, ɩɪɢɜɟɞɟɧɧɵɯ ɜ 
ɩɪɢɥɨɠɟɧɢɢ 2. 

16. ɉɪɢ ɫɜɚɪɤɟ ɜ ɭɝɥɟɤɢɫɥɨɦ ɝɚɡɟ ɷɥɟɤɬɪɨɞɧɨɣ ɩɪɨɜɨɥɨɤɨɣ, ɨɛɟɫɩɟɱɢɜɚɸɳɟɣ 

ɩɨɥɭɱɟɧɢɟ ɦɟɬɚɥɥɚ ɲɜɚ ɫ ɛɨɥɟɟ ɜɵɫɨɤɢɦ ɜɪɟɦɟɧɧɵɦ ɫɨɩɪɨɬɢɜɥɟɧɢɟɦ ɪɚɡɪɵɜɭ, ɱɟɦ ɭ 
ɨɫɧɨɜɧɨɝɨ ɦɟɬɚɥɥɚ, ɤɚɬɟɬ ɪɚɫɱɟɬɧɨɝɨ ɭɝɥɨɜɨɝɨ ɲɜɚ ɦɨɠɟɬ ɛɵɬɶ ɭɦɟɧɶɲɟɧ ɞɨ ɡɧɚɱɟɧɢɣ, 

ɩɪɢɜɟɞɟɧɧɵɯ ɜ ɪɟɤɨɦɟɧɞɭɟɦɨɦ ɩɪɢɥɨɠɟɧɢɢ 3. 

14 - 16. (ȼɜɟɞɟɧɵ ɞɨɩɨɥɧɢɬɟɥɶɧɨ, ɂɡɦ. № 1). 



17. ȼ ɫɬɵɤɨɜɵɯ, ɬɚɜɪɨɜɵɯ ɢ ɭɝɥɨɜɵɯ ɫɨɟɞɢɧɟɧɢɹɯ ɬɨɥɳɢɧɨɣ ɛɨɥɟɟ 16 ɦɦ, 

ɜɵɩɨɥɧɹɟɦɵɯ ɜ ɦɨɧɬɚɠɧɵɯ ɭɫɥɨɜɢɹɯ, ɞɨɩɭɫɤɚɟɬɫɹ ɭɜɟɥɢɱɟɧɢɟ ɧɨɦɢɧɚɥɶɧɨɝɨ ɡɧɚɱɟɧɢɹ 
ɪɚɡɦɟɪɚ b ɞɨ 4 ɦɦ. ɉɪɢ ɷɬɨɦ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɦɨɠɟɬ ɛɵɬɶ ɭɜɟɥɢɱɟɧɚ ɲɢɪɢɧɚ ɲɜɚ ɟ, ɟ1. 

18. Ⱦɨɩɭɫɤɚɟɬɫɹ ɜ ɦɟɫɬɚɯ ɩɟɪɟɤɪɵɬɢɹ ɫɜɚɪɧɵɯ ɲɜɨɜ ɢ ɜ ɦɟɫɬɚɯ ɢɫɩɪɚɜɥɟɧɢɹ 
ɞɟɮɟɤɬɨɜ ɭɜɟɥɢɱɟɧɢɟ ɪɚɡɦɟɪɨɜ ɲɜɨɜ ɞɨ 30 % ɧɨɦɢɧɚɥɶɧɨɝɨ ɡɧɚɱɟɧɢɹ. 

19. ɉɪɢ ɩɨɞɝɨɬɨɜɤɟ ɤɪɨɦɨɤ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɪɭɱɧɨɝɨ ɢɧɫɬɪɭɦɟɧɬɚ ɩɪɟɞɟɥɶɧɵɟ 
ɨɬɤɥɨɧɟɧɢɹ ɭɝɥɚ ɫɤɨɫɚ ɤɪɨɦɨɤ ɦɨɝɭɬ ɛɵɬɶ ɭɜɟɥɢɱɟɧɵ ɞɨ ± 5°. ɉɪɢ ɷɬɨɦ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ 
ɦɨɠɟɬ ɛɵɬɶ ɢɡɦɟɧɟɧɚ ɲɢɪɢɧɚ ɲɜɚ ɟ, e1. 

17 - 19. (ȼɜɟɞɟɧɵ ɞɨɩɨɥɧɢɬɟɥɶɧɨ, ɂɡɦ. № 3). 

ɉɊИɅɈɀȿɇИȿ 1 

Ɋɟкɨɦɟɧɞуɟɦɨɟ 
ɦɦ  

Ɇɢɧɢɦɚɥɶɧɵɣ ɤɚɬɟɬ ɭɝɥɨɜɨɝɨ ɲɜɚ ɞɥɹ ɬɨɥɳɢɧɵ ɛɨɥɟɟ ɬɨɥɫɬɨɝɨ ɢɡ ɫɜɚɪɢɜɚɟɦɵɯ 
ɷɥɟɦɟɧɬɨɜ ɉɪɟɞɟɥ ɬɟɤɭɱɟɫɬɢ 

ɫɜɚɪɢɜɚɟɦɨɣ ɫɬɚɥɢ, 

Ɇɉɚ ɨɬ 3 

ɞɨ 4 

ɫɜ. 4 

ɞɨ 5 

ɫɜ. 5 

ɞɨ 10 

ɫɜ. 10 ɞɨ 
16 

ɫɜ. 16 ɞɨ 
22 

ɫɜ. 22 ɞɨ 
32 

ɫɜ. 32 ɞɨ 
40 

ɫɜ. 40 ɞɨ 
80 

Ⱦɨ 400 3 3 4 5 6 7 8 9 

ɋɜ. 400 ɞɨ 450 3 4 5 6 7 8 9 10 

ɉ ɪ ɢ ɦ ɟ ɱ ɚ ɧ ɢ ɟ . Ɇɢɧɢɦɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ɤɚɬɟɬɚ ɧɟ ɞɨɥɠɧɨ ɩɪɟɜɵɲɚɬɶ 1,2 ɬɨɥɳɢɧɵ ɛɨɥɟɟ ɬɨɧɤɨɝɨ 
ɷɥɟɦɟɧɬɚ. 

(ȼɜɟɞɟɧɨ ɞɨɩɨɥɧɢɬɟɥɶɧɨ, ɂɡɦ. № 1). 

ɉɊИɅɈɀȿɇИȿ 2 

Ɋɟкɨɦɟɧɞуɟɦɨɟ 
ɦɦ  

Кɚɬɟɬ ɭɝɥɨɜɨɝɨ ɲɜɚ ɞɥɹ ɫɩɨɫɨɛɨɜ ɫɜɚɪɤɢ 

ȼ ɭɝɥɟɤɢɫɥɨɦ ɝɚɡɟ ɩɪɨɜɨɥɨɤɨɣ ɦɚɪɤɢ ɋɜ-08Ƚ2ɋ 

ɞɢɚɦɟɬɪɨɦ ɨɬ 1,4 ɞɨ 2,0 ɦɦ ɜɡɚɦɟɧ ɷɥɟɤɬɪɨɞɨɜ ɬɢɩɚ

ȼ ɭɝɥɟɤɢɫɥɨɦ ɝɚɡɟ ɩɪɨɜɨɥɨɤɨɣ 

ɦɚɪɤɢ ɋɜ-08Ƚ2ɋ ɞɢɚɦɟɬɪɨɦ ɨɬ 0,8 

ɞɨ 1,2 ɦɦ ɜɡɚɦɟɧ ɷɥɟɤɬɪɨɞɨɜ ɬɢɩɚɊɭɱɧɚɹ ɞɭɝɨɜɚɹ 

Э42Ⱥ ɢ Э42 Э46Ⱥ ɢ Э46 Э50Ⱥ ɢ Э50 Э42Ⱥ ɢ Э42 Э46Ⱥ ɢ Э46 

4 3 3 3 4 4 

5 3 4 4 4 5 

6 4 4 5 5 6 

7 5 5 6 6 7 

8 5 6 6 7 8 

9 6 7 7 8 8 

10 7 7 8 9 9 

11 7 8 10 9 10 

12 8 10 12 10 11 

13 10 12 13 11 12 

14 10 13 14 12 13 

15 13 14 15 13 14 

16 14 15 16 14 15 

17 14 16 17 14 16 

18 15 17 18 15 17 

19 16 18 19 16 18 

20 17 19 20 17 19 

ɉ ɪ ɢ ɦ ɟ ɱ ɚ ɧ ɢ ɟ . ɉɪɢɜɟɞɟɧɧɵɟ ɞɚɧɧɵɟ ɧɟ ɪɚɫɩɪɨɫɬɪɚɧɹɸɬɫɹ ɧɚ ɫɨɟɞɢɧɟɧɢɹ, ɜɵɩɨɥɧɹɟɦɵɟ ɩɪɢ 

ɫɜɚɪɤɟ ɧɚ ɭɞɥɢɧɟɧɧɨɦ ɜɵɥɟɬɟ ɷɥɟɤɬɪɨɞɚ ɢɥɢ ɧɚ ɩɪɹɦɨɣ ɩɨɥɹɪɧɨɫɬɢ ɬɨɤɚ. 

(ȼɜɟɞɟɧɨ ɞɨɩɨɥɧɢɬɟɥɶɧɨ, ɂɡɦ. № 1). 



ɉɊИɅɈɀȿɇИȿ 3 

Ɋɟкɨɦɟɧɞуɟɦɨɟ 
ɦɦ  

Кɚɬɟɬ ɭɝɥɨɜɨɝɨ ɲɜɚ ɞɥɹ ɨɬɧɨɲɟɧɢɹ ɜɪɟɦɟɧɧɨɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɪɚɡɪɵɜɭ ɦɟɬɚɥɥɚ ɲɜɚ ɤ ɜɪɟɦɟɧɧɨɦɭ 
ɫɨɩɪɨɬɢɜɥɟɧɢɸ ɪɚɡɪɵɜɭ ɨɫɧɨɜɧɨɝɨ ɦɟɬɚɥɥɚ 

1,0 1,1 1,2 1,3 1,4 

4 4 4 3 3 

5 5 4 4 4 

6 6 5 5 4 

7 7 6 6 5 

8 7 7 6 6 

9 8 8 7 7 

10 9 9 8 7 

11 10 9 9 8 

12 11 10 9 9 

13 12 11 10 9 

14 13 12 11 10 

15 14 13 12 11 

16 15 14 13 12 

17 16 14 13 12 

18 17 15 14 13 

19 17 16 15 14 

20 18 17 16 14 

(ȼɜɟɞɟɧɨ ɞɨɩɨɥɧɢɬɟɥɶɧɨ, ɂɡɦ. № 1). 

ɉɊИɅɈɀȿɇИȿ 4 

Ɋɟкɨɦɟɧɞуɟɦɨɟ 
ɦɦ  

ɇɨɦɢɧɚɥɶɧɵɣ ɪɚɡɦɟɪ ɤɚɬɟɬɚ ɭɝɥɨɜɨɝɨ ɲɜɚ ɉɪɟɞɟɥɶɧɵɟ ɨɬɤɥɨɧɟɧɢɹ ɪɚɡɦɟɪɚ ɤɚɬɟɬɚ ɭɝɥɨɜɨɝɨ 
ɲɜɚ ɧɨɦɢɧɚɥɶɧɨɝɨ ɡɧɚɱɟɧɢɹ 

Ⱦɨ 5 ɜɤɥɸɱ. + 1,0 

- 0,5 

ɋɜ. 5 ɞɨ 8 ɜɤɥɸɱ. + 2,0 

- 1,0 

ɋɜ. 8 ɞɨ 12 ɜɤɥɸɱ. + 2,5 

- 1,5 

ɋɜ. 12 
+ 3,0 

- 2,0 

(ȼɜɟɞɟɧɨ ɞɨɩɨɥɧɢɬɟɥɶɧɨ, ɂɡɦ. № 3). 
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