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ȼȼȿȾȿɇɂȿ 

ȼɨɫɫɬɚɧɨɜɥɟɧɢɟ ɞɟɬɚɥɟɣ ɫɬɚɥɨ ɜɚɠɧɟɣɲɢɦ ɩɨɤɚɡɚɬɟɥɟɦ ɪɚɛɨɬɵ ɤɪɭɩɧɵɯ 
ɪɟɦɨɧɬɧɵɯ ɢ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɯ ɤɨɦɩɚɧɢɣ. ɋɮɨɪɦɢɪɨɜɚɧɚ, ɩɨ ɫɭɬɢ, ɧɨɜɚɹ 
ɫɮɟɪɚ ɢɡɝɨɬɨɜɥɟɧɢɹ - ɜɨɫɫɬɚɧɨɜɥɟɧɢɟ ɢɡɧɨɲɟɧɧɵɯ ɞɟɬɚɥɟɣ. 

ɐɟɧɚ ɜɨɫɫɬɚɧɨɜɥɟɧɧɵɯ ɞɟɬɚɥɟɣ ɫɭɳɟɫɬɜɟɧɧɨ ɧɢɠɟ ɧɨɜɵɯ. ɉɟɪɜɨɧɚɱɚɥɶɧɚɹ 
ɫɬɨɢɦɨɫɬɶ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɞɟɬɚɥɟɣ ɧɚ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɯ ɮɢɪɦɚɯ ɫɨɫɬɚɜɥɹɟɬ 
20–30% ɨɬ ɫɬɨɢɦɨɫɬɢ ɧɨɜɵɯ ɞɟɬɚɥɟɣ. ɗɬɨ ɫɜɹɡɚɧɨ ɫ ɬɟɦ, ɱɬɨ ɩɪɢ ɜɨɫɫɬɚɧɨɜɥɟɧɢɢ 
ɞɟɬɚɥɟɣ ɨɬɫɭɬɫɬɜɭɸɬ ɪɚɫɯɨɞɵ ɧɚ ɩɨɥɭɱɟɧɢɟ ɡɚɝɨɬɨɜɨɤ ɢ ɡɧɚɱɢɬɟɥɶɧɨ ɫɨɤɪɚɳɚɟɬɫɹ 
ɪɚɫɯɨɞ ɥɟɝɢɪɨɜɚɧɧɵɯ ɫɬɚɥɟɣ, ɬɚɤ ɤɚɤ ɢɫɯɨɞɧɵɦ ɦɚɬɟɪɢɚɥɨɦ ɫɥɭɠɢɬ ɫɚɦɚ ɞɟɬɚɥɶ, 
ɢɦɟɸɳɚɹ ɥɢɲɶ ɧɟɤɨɬɨɪɵɟ ɞɟɮɟɤɬɵ.  

ȼ ɧɵɧɟɲɧɢɯ ɮɢɧɚɧɫɨɜɵɯ ɭɫɥɨɜɢɹɯ, ɤɨɝɞɚ ɨɫɧɨɜɧɚɹ ɱɚɫɬɶ ɬɟɯɧɢɤɢ ɜɵɪɚɛɨɬɚɥɚ 
ɧɨɪɦɚɬɢɜɧɵɣ ɫɪɨɤ ɫɥɭɠɛɵ, ɩɪɨɛɥɟɦɚ ɪɟɦɨɧɬɚ ɢɡɧɨɲɟɧɧɨɣ ɬɟɯɧɢɤɢ ɧɚ ɨɫɧɨɜɟ 
ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɜɨɫɫɬɚɧɨɜɥɟɧɧɵɯ ɞɟɬɚɥɟɣ ɫɬɚɧɨɜɢɬɫɹ ɜɫё ɛɨɥɟɟ ɚɤɬɭɚɥɶɧɨɣ. 

Ȼɵɥɢ ɩɪɨɜɟɞɟɧɵ ɦɧɨɝɨɱɢɫɥɟɧɧɵɟ ɢɫɫɥɟɞɨɜɚɧɢɹ ɢ ɪɚɛɨɬɵ ɪɟɦɨɧɬɧɵɯ 
ɤɨɦɩɚɧɢɣ, ɤɨɬɨɪɵɟ ɩɨɤɚɡɵɜɚɸɬ, ɱɬɨ ɦɧɨɝɢɟ ɞɟɬɚɥɢ, ɜɨɫɫɬɚɧɨɜɥɟɧɧɵɟ ɩɟɪɟɞɨɜɵɦɢ 
ɬɟɯɧɨɥɨɝɢɹɦɢ, ɩɨ ɞɨɥɝɨɜɟɱɧɨɫɬɢ ɧɢɤɚɤ ɧɟ ɭɫɬɭɩɚɸɬ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦ ɧɨɜɵɦ 
ɞɟɬɚɥɹɦ, ɧɨ ɢ ɩɪɟɜɨɫɯɨɞɹɬ ɢɯ ɜ ɩɨɥɬɨɪɚ-ɞɜɚ ɪɚɡɚ. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɬɟɯɧɢɱɟɫɤɚɹ ɷɤɨɧɨɦɢɱɟɫɤɚɹ ɰɟɥɟɫɨɨɛɪɚɡɧɨɫɬɶ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ 
ɞɟɬɚɥɟɣ ɨɛɴɹɫɧɹɟɬɫɹ ɧɟ ɛɟɡɞɟɧɟɠɶɟ, ɚ ɜɵɫɨɤɨɣ ɮɢɧɚɧɫɨɜɨɣ ɜɵɝɨɞɨɣ, ɤɨɬɨɪɚɹ 
ɦɨɠɟɬ ɛɵɬɶ ɱɪɟɡɜɵɱɚɣɧɨ ɡɚɦɚɧɱɢɜɨɣ ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ 

ɫɨɜɪɟɦɟɧɧɵɯ ɬɟɯɧɨɥɨɝɢɣ. ɇɨ ɫ ɰɟɥɶɸ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɧɚɭɱɧɨ-ɬɟɯɧɢɱɟɫɤɨɝɨ 
ɩɪɨɝɪɟɫɫɚ ɫɥɟɞɭɟɬ ɨɛɥɚɞɚɬɶ ɧɟ ɬɨɥɶɤɨ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ ɢɧɮɨɪɦɚɰɢɟɣ, ɧɨ ɢ 
ɦɟɬɨɞɨɥɨɝɢɟɣ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɢ 
ɭɩɪɨɱɧɟɧɢɹ ɞɟɬɚɥɟɣ. 
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1 ɄɈɇɋɌɊɍɄɌɈɊɋɄɂɃ ɊȺɁȾȿɅ 

1.1 Ⱥɧɚɥɢɡ ɤɨɧɫɬɪɭɤɰɢɢ ɢɡɞɟɥɢɹ. 

ɇɚ ɩɪɟɞɩɪɢɹɬɢɟ «ɑɆɄ» ɜ «ɊɄɐ» ɡɚɧɢɦɚɸɬɫɹ ɪɟɦɨɧɬɨɦ ɞɟɬɚɥɟɣ, ɪɚɡɧɨɝɨ 
ɧɚɩɪɚɜɥɟɧɢɹ, ɧɚɰɟɥɟɧɧɵɯ ɜ ɩɪɢɦɟɧɟɧɢɟ ɧɟ ɬɨɥɶɤɨ ɜ Ɋɨɫɫɢɢ, ɧɨ ɢ ɫɬɪɚɧ ɡɚɪɭɛɟɠɶɹ. 

ɉɨ ɷɬɨɣ ɩɪɢɱɢɧɟ ɤ ɤɚɱɟɫɬɜɭ ɪɟɦɨɧɬɚ ɩɪɟɞɴɹɜɥɹɸɬ ɜɵɫɨɤɢɟ ɬɪɟɛɨɜɚɧɢɹ. 
ȼ ɦɨёɦ ɫɥɭɱɚɢ ɪɟɦɨɧɬ ɩɨɥɭɜɟɧɰɚɭɫɪɟɞɧɢɬɟɥɹ ɦɚɪɤɢ ɍ2Ɋ2Ɋ520/40, ɜ 

ɪɟɦɨɧɬɢɪɭɟɦɨɣ ɞɟɬɚɥɢ ɬɪɟɛɭɟɬɫɹ ɡɚɦɟɧɢɬɶ ɪɟɛɪɚ, ɢ ɫɟɤɬɨɪɚ.  
Ɍɚɤ ɠɟ ɨɬ ɤɜɚɥɢɮɢɤɚɰɢɢ ɪɚɛɨɬɧɢɤɨɜ ɢ ɤɚɱɟɫɬɜɚ ɦɚɬɟɪɢɚɥɚ ɛɭɞɟɬ ɡɚɜɢɫɟɬɶ  

ɢɡɧɨɫɨɫɬɨɣɤɨɫɬɶ ɢ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɪɚɛɨɬɵ ɞɟɬɚɥɢ. 
ɇɚ ɪɢɫɭɧɤɟ 1.1 ɢɡɨɛɪɚɠɟɧɩɨɥɭɜɟɧɟɰɭɫɪɟɞɧɢɬɟɥɹ ɍ2Ɋ2Ɋ520/40. 

 
Ɋɢɫɭɧɨɤ 1.1 – «ɉɨɥɭɜɟɧɟɰɭɫɪɟɞɧɢɬɟɥɹ ɍ2Ɋ2Ɋ520/40» 

 Ⱦɟɬɚɥɶ ɢɡɝɨɬɨɜɥɟɧɚ ɢɡ ɫɬɚɥɢ 35Ʌ; 

 Ɋɟɦɨɧɬɢɪɭɟɦɵɟ ɪɟɛɪɚ ɢ ɫɟɤɬɨɪɚ ɢɫɩɨɥɶɡɭɸɬ ɫɬɚɥɶ 09Ƚ2ɋ; 

 Ɍɨɥɳɢɧɚ ɫɟɤɬɨɪɚ ɢ ɪɟɛɪɚ 30 ɦɦ; 

 Ɍɫɜ= 20
ɨɋ; 
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1.2 Ɇɚɬɟɪɢɚɥ ɢɡɞɟɥɢɹ ɢ ɟɝɨ ɫɜɚɪɢɜɚɟɦɨɫɬɶ. 
Ⱦɥɹ ɢɡɝɨɬɨɜɥɟɧɢɹ ɩɨɥɭɜɟɧɰɚɭɫɪɟɞɧɢɬɟɥɹ ɍ2Ɋ2Ɋ520/40 ɩɪɢɦɟɧɢɥɢ  ɥɢɬɟɣɧɭɸ 

ɫɬɚɥɶ ɦɚɪɤɢ 35Ʌ. 

ɏɢɦɢɱɟɫɤɢɣ ɫɨɫɬɚɜ ɫɬɚɥɢ 35Ʌ ɩɪɢɜɟɞɟɧ ɜ ɬɚɛɥɢɰɟ 1.1. 

Ɍɚɛɥɢɰɚ 1.1 – ɏɢɦɢɱɟɫɤɢɣ ɫɨɫɬɚɜ ɫɬɚɥɢ 35Ʌ 

 

Ɇɟɯɚɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɫɬɚɥɢ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 1.2 

 

Ɍɚɛɥɢɰɚ 1.2 – Ɇɟɯɚɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɫɬɚɥɢ ɫɬɚɥɶ 35Ʌ 

 

Ⱦɚɧɧɵɟ ɩɪɢɜɟɞɟɧɵ ȽɈɋɌ 977-88. 

Ⱦɥɹ ɪɟɦɨɧɬɚ ɨɩɨɪɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɩɨɥɭɜɟɧɰɚ ɛɵɥɚ ɜɵɛɪɚɧɚ 
ɧɢɡɤɨɥɟɝɢɪɨɜɚɧɧɚɹ ɫɬɚɥɶ 09Ƚ2ɋ. 

ɏɢɦɢɱɟɫɤɢɣ ɫɨɫɬɚɜ ɫɬɚɥɢ 09Ƚ2ɋ ɩɪɢɜɟɞёɬ ɜ ɬɚɛɥɢɰɟ 1.3. 

 

Ɍɚɛɥɢɰɚ 1.3 – ɏɢɦɢɱɟɫɤɢɣ ɫɨɫɬɚɜ ɫɬɚɥɢ 09Ƚ2ɋ 

C, % Si, % Mn, % S, % P, % Al, % Cr, % Ni, % Cu, % V, % 

0,09 0,57 1,52 0,02 0,02 0,03 0,04 0,02 0,03 0,004 

 

Ɇɟɯɚɧɢɱɟɫɤɢɟ ɫɜɨɣɫɬɜɚ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 1.4. 

  

C, % Mn, % Si, % S, % P, % 

0,32-0,40 0,45-0,90 0,20-0,52 Ⱦɨ 0,06 Ⱦɨ 0,06 

Ʉɚɬɟɝɨɪɢɹ 
ɩɪɨɱɧɨɫɬɢ 

ɉɪɟɞɟɥ 
ɬɟɤɭɱɟɫɬɢ, 

Ɇɉɚ 

ȼɪɟɦɟɧɧɨɟ 
ɫɨɩɪɨɬɢɜɥɟɧ

ɢɟ, 

Ɇɉɚ 

Ɉɬɧɨɫɢɬɟɥɶɧɨɟ 

ɭɞɥɢɧɟɧɢɟ, 
% 

Ɉɬɧɨɫɢɬɟɥɶɧ
ɨɟ ɫɭɠɟɧɢɟ, 

% 

ɍɞɚɪɧɚɹ 
ɜɹɡɤɨɫɬɶ

, 

ɤȾɠ/ɦ 

ɇɨɪɦɚɥɢɡɚɰɢɹ ɢɥɢ ɧɨɪɦɚɥɢɡɚɰɢɹ ɫ ɨɬɩɭɫɤɨɦ 

ɋɬɚɥɢ ɤɨɧɫɬɪɭɤɰɢɨɧɧɵɟ ɧɟ ɥɟɝɢɪɨɜɚɧɧɵɟ 

Ʉ25 275 491 15 25 343 
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Ɍɚɛɥɢɰɚ 1.4 – Ɇɟɯɚɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɫɬɚɥɢ 09Ƚ2ɋ 

Ƚɪɭɩɩɚ 

ɩɪɨɱɧɨɫɬɢ 

ȼɪɟɦɟɧɧɨɟ 
ɫɨɩɪɨɬɢɜɥɟɧɢɟ 

ɇ/ɦɦ2 

ɉɪɟɞɟɥ 
ɬɟɤɭɱɟɫɬɢ 

ɇ/ɦɦ2 

Ɉɬɧɨɫɢɬɟɥɶɧɨɟ 

ɭɞɥɢɧɟɧɢɟ, % 

ɍɞɚɪɧɚɹ ɜɹɡɤɨɫɬɶ, 
KCU, Ⱦɠ- 

ɉɪɢ 
T=-70

 

ɉɨɫɥɟ 

ɦɟɯ. 
ɫɬɚɪɟɧɢɹ 

325 490 325 21 72 69 

 

Ɍɚɤ ɠɟ ɜ ɛɚɡɨɜɨɦ ɪɟɦɨɧɬɟ ɢɫɩɨɥɶɡɨɜɚɥɢ ɫɜɚɪɨɱɧɵɟ ɷɥɟɤɬɪɨɞɵ ɦɚɪɤɢ ɍɈɇɂ-

13/55-ɗ50Ⱥ, ɷɬɨɬ ɷɥɟɤɬɪɨɞɵ ɩɨɞɯɨɞɹɬ ɞɥɹ ɫɜɚɪɤɢ ɧɢɡɤɨɥɟɝɢɪɨɜɚɧɧɵɯ ɫɬɚɥɟɣ. 

ɏɢɦɢɱɟɫɤɢɣ ɫɨɫɬɚɜ ɫɜɚɪɨɱɧɵɯ ɷɥɟɤɬɪɨɞɨɜ ɍɈɇɂ-13/55-ɗ50Ⱥ ɩɪɢɜɟɞɟɧ ɜ 
ɬɚɛɥɢɰɟ 1.5, ɚ ɬɚɤɠɟ ɦɟɯɚɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɜ ɬɚɛɥɢɰɟ 1.6. 

Ɍɚɛɥɢɰɚ 1.5– ɯɢɦɢɱɟɫɤɢɣ ɫɨɫɬɚɜ ɫɜɚɪɨɱɧɵɯ ɷɥɟɤɬɪɨɞɨɜ ɍɈɇɂ-13/55-ɗ50Ⱥ 

C,% Mn,% Si,% S,% P,% 

Ⱦɨ 0,1 0,9-1,4 0,25-0,5 0,03 0,03 

 

Ɍɚɛɥɢɰɚ 1.6 – ɦɟɯɚɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɷɥɟɤɬɪɨɞɨɜ ɍɈɇɂ-13/55-ɗ50Ⱥ 

ȼɪɟɦɟɧɧɨɟ 
ɫɨɩɪɨɬɢɜɥɟɧɢɟ, 

ɇ/ɦɦ2 

ɉɪɟɞɟɥ 
ɬɟɤɭɱɟɫɬɢ, 

ɇ/ɦɦ2
 

Ɉɬɧɨɫɢɬɟɥɶɧɨɟ 
ɭɞɥɢɧɟɧɢɟ, % 

ɍɞɚɪɧɚɹ ɜɹɡɤɨɫɬɶ, KCU, 

Ⱦɠ/ɫɦ2 

ɉɪɢ Ɍ=  -50°ɋ 

34 500 460 28 

Ⱦɥɹ ɨɰɟɧɤɢ ɫɜɚɪɢɜɚɟɦɨɫɬɢ ɜɵɱɢɫɥɢɦ ɷɤɜɢɜɚɥɟɧɬɧɨɟ ɫɨɞɟɪɠɚɧɢɟ ɭɝɥɟɪɨɞɚ ɋɷ 

ɩɨ ɮɨɪɦɭɥɟ (1): ʠˠ = ʠ + ͸݊ܯ + ݎܥ + ݋ܯ + ܸͷ + ܰ݅ + ͳͷݑܥ ; 
 

(1) 

Ɉɩɪɟɞɟɥɢɦ ɷɤɜɢɜɚɥɟɧɬɧɨɟ ɫɨɞɟɪɠɚɧɢɟ ɭɝɥɟɪɨɞɚ(ɋɷ), ɞɥɹ ɫɬɚɥɢ 35Ʌ: 

ʠˠ = Ͳ,͵ͷ + Ͳ,ͻ͸ = Ͳ,ͷ; 
ɉɨ ɩɨɥɭɱɟɧɧɨɦɭ ɡɧɚɱɟɧɢɸ ɦɨɠɧɨ ɫɞɟɥɚɬɶ ɜɵɜɨɞ, ɱɬɨ ɩɪɟɞɜɚɪɢɬɟɥɶɧɵɣ 

ɩɨɞɨɝɪɟɜ ɧɭɠɟɧ, ɬɚɤ ɤɚɤ ɡɧɚɱɟɧɢɟ ɋɷ>0,45, ɨɩɚɫɧɨɫɬɶ ɩɨɹɜɥɟɧɢɹ ɬɪɟɳɢɧ ɪɟɡɤɨ 
ɜɨɡɪɚɫɬɚɟɬ. ɋɩɟɰɢɚɥɶɧɵɦɢ ɦɟɪɚɦɢ ɫɥɭɠɚɬ:  
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ɚ) ɩɨɞɨɝɪɟɜ ɦɟɬɚɥɥɚ ɩɪɟɞɜɚɪɢɬɟɥɶɧɵɣ ɢ ɫɨɩɭɬɫɬɜɭɸɳɢɣ;  
ɛ) ɬɟɪɦɨɨɛɪɚɛɨɬɤɚ ɦɟɬɚɥɥɚ. 
Ɍɟɦɩɟɪɚɬɭɪɚ ɩɨɞɨɝɪɟɜɚ ɫɱɢɬɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ:  ܶ = ͵ͷͲ × ሺܥˑ˄ − Ͳ,ʹͷሻ଴,5 

 

(2) 

ɝɞɟ: ʠˑ˄ – ɨɛɳɢɣ ɭɝɥɟɪɨɞɧɵɣ ɷɤɜɢɜɚɥɟɧɬ. Ɋɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ:  ʠˑ˄ = ʠʠɣˈ˗ × ሺͳ − Ͳ,ͲͲͷݐሻ 

 

(3) 

ɝɞɟ: Э – ɬɨɥɳɢɧɚ ɫɜɚɪɢɜɚɟɦɨɝɨ ɦɟɬɚɥɥɚ. ʠʠɣˈ˗ = ܥ + ݊ܯ + ͻݎܥ + ܰ݅ͳͺ + ͹݋ܯͻͲ −  ˗ˑ˓ˏ˖ˎ˃ Cˈ˗ˈ˓ˋ˃ː˃. (4) 

ʠʠɣˈ˗ = Ͳ,͵ͷ + ͸ ͻ = Ͳ,ͷ% ʠˑ˄ = Ͳ,ͷ × ሺͳ − Ͳ,ͲͲͷ ∗ ͵Ͳሻ = Ͳ,Ͷʹͷ ܶ = ͵ͷͲ × ሺͲ,Ͷʹͷ − Ͳ,ʹͷሻ଴,5 ≈ ͳͷͲ ʠ� − ˒˓ˈˇ˅˃˓ˋ˕ˈˎ˟ː˞ˌ ˒ˑˇˑˆ˓ˈ˅. 

Ɉɩɪɟɞɟɥɢɦ ɷɤɜɢɜɚɥɟɧɬɧɨɟ ɫɨɞɟɪɠɚɧɢɟ ɭɝɥɟɪɨɞɚ (ɋɷ), ɞɥɹ ɫɬɚɥɢ 09Ƚ2ɋ: ʠˠ = Ͳ,Ͳͻ + ͳ,ͷʹ͸ + Ͳ,ͲͶ + Ͳ,ͲͲͶͷ + Ͳ,Ͳʹ + Ͳ,Ͳ͵ͳͷ = Ͳ,͵ͷͺ 

ɉɨ ɩɨɥɭɱɟɧɧɨɦɭ ɡɧɚɱɟɧɢɸ ɦɨɠɧɨ ɫɞɟɥɚɬɶ ɜɵɜɨɞ, ɱɬɨ ɩɪɟɞɜɚɪɢɬɟɥɶɧɵɣ 
ɩɨɞɨɝɪɟɜ ɧɟ ɧɭɠɟɧ, ɬɚɤ ɤɚɤ ɡɧɚɱɟɧɢɟ ɋɷ ɞɨɩɭɫɬɢɦɨ ɬɟɯɧɢɱɟɫɤɢɦɢ ɭɫɥɨɜɢɹɦɢ 
ɋɷ<0,45. 

Ɉɰɟɧɤɭ ɨɛɪɚɡɨɜɚɧɢɹ ɝɨɪɹɱɢɯ ɬɪɟɳɢɧ ɩɪɨɢɡɜɟɞёɦ ɩɨ ɮɨɪɦɭɥɟ (5): 

ܵܥܪ  = ܥ ∙ ሺܵ + ܲ + ��ଶ5 + ��ଵ଴଴ሻ͵ ∙ ݊ܯ + ݎܥ + ݋ܯ + ܸ ∗ ͳͲଷ 

 

(5) 

ܵܥܪ = Ͳ,ͳ ∙ ሺͲ,Ͳ͵ + Ͳ,Ͳ͵ + ଴,5ଶ5ሻ͵ ∙ ͳ,Ͷ ∗ ͳͲଷ = ͳ,ͻ 

HCS< 4, ɬɨ ɫɤɥɨɧɧɨɫɬɶ ɤ ɨɛɪɚɡɨɜɚɧɢɸ ɝɨɪɹɱɢɯ ɬɪɟɳɢɧ ɨɱɟɧɶ ɦɚɥɚ, ɩɨɞɨɝɪɟɜ 
ɧɟ ɬɪɟɛɭɟɬɫɹ. 
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1.3 ɍɫɥɨɜɢɹ ɷɤɫɩɥɭɚɬɚɰɢɢ. 
Ɍɚɤ ɤɚɤ ɭɫɪɟɞɧɢɬɟɥɶ ɍ2Ɋ2 520/40 ɫɥɭɠɢɬ ɞɥɹ ɭɫɪɟɞɧɟɧɢɹ ɮɢɡɢɱɟɫɤɢɯ ɢ 

ɫɜɨɣɫɬɜ ɯɢɦɢɱɟɫɤɨɝɨ ɫɨɫɬɚɜɚ ɧɚɫɵɩɧɵɯ ɦɚɬɟɪɢɚɥɨɜ ɢ ɢɯ ɫɦɟɫɟɣ, ɞɚɧɧɵɟ ɪɟɛɪɚ 
ɪɚɛɨɬɚɸɬ ɧɚ ɢɡɝɢɛ, ɫɪɟɞɚ ɷɤɫɩɥɭɚɬɢɪɨɜɚɧɢɹ ɞɚɧɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ Ɍ=20

ɨɋ;ɛɵɥɨ 
ɪɟɲɟɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɞɥɹ ɪɟɦɨɧɬɚ ɜɟɧɰɚ ɧɢɡɤɨɥɟɝɢɪɨɜɚɧɧɭɸ 09Ƚ2ɋ ɞɥɹ 
ɭɜɟɥɢɱɟɧɢɹ ɫɪɨɤɚ ɫɥɭɠɛɵ ɞɟɬɚɥɢ, ɚ ɬɚɤɠɟ ɭɦɟɧɶɲɟɧɢɹ ɜɟɫɚ. 
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2 ɌȿɏɇɈɅɈȽɂɑȿɋɄɂɃ ɊȺɁȾȿɅ. 
2.1 Ȼɚɡɨɜɵɣ ɜɚɪɢɚɧɬ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ. 

Ʉɨɧɫɬɪɭɤɬɨɪɵ ɡɚɜɨɞɚ ɑɆɄ ɫɬɪɨɹɬ ɱɟɪɬɟɠɢ ɪɟɦɨɧɬɢɪɭɟɦɵɯ ɞɟɬɚɥɟɣ ɢ ɱɟɪɬɟɠɢ 
ɨɬɞɟɥɶɧɵɯ ɭɡɥɨɜ, ɚ ɬɚɤɠɟ ɫɛɨɪɨɱɧɵɣ ɱɟɪɬёɠ ɜɫɟɣ ɪɟɦɨɧɬɢɪɭɟɦɨɣ ɞɟɬɚɥɢ, ɜ 

ɞɚɧɧɨɦ ɫɥɭɱɚɟ ɩɨɥɭɜɟɧɟɰ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɤɨɧɫɬɪɭɤɬɨɪɵ ɭɱɢɬɵɜɚɸɬ, ɜ ɤɚɤɨɣ 
ɫɪɟɞɟ ɷɤɫɩɥɭɚɬɢɪɭɸɬɫɹ ɞɟɬɚɥɢ. Ⱦɥɹ ɷɬɨɝɨ ɩɪɨɢɡɜɨɞɹɬ ɧɟɨɛɯɨɞɢɦɵɟ ɪɚɫɱёɬɵ ɢ 
ɢɫɩɵɬɚɧɢɹ, ɚ ɬɚɤɠɟ ɩɨɞɛɢɪɚɸɬ ɦɚɬɟɪɢɚɥ.  

ȼ ɪɟɡɭɥɶɬɚɬɟɚɧɚɥɢɡɚ ɤɨɧɫɬɪɭɤɰɢɢ ɞɟɬɚɥɢ ɧɚ ɬɟɯɧɨɥɨɝɢɱɧɨɫɬɶ ɨɬɨɛɪɚɠɚɸɬ ɜɫɟ 

ɷɬɚɩɵ, ɧɚ ɤɨɬɨɪɵɯ ɩɪɨɢɡɜɨɞɢɬɫɹ ɭɫɬɚɧɨɜɥɟɧɢɟ ɨɫɧɨɜɧɵɯ ɡɚɤɥɸɱɟɧɢɣ, ɩɨ 
ɢɫɫɥɟɞɨɜɚɧɢɸ ɧɚɭɱɧɨ-ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɞɟɬɚɥɢ. Ɇɟɬɨɞ ɬɚɤɨɝɨ 
ɚɧɚɥɢɡɚ ɨɬɥɢɱɚɟɬɫɹ ɨɬ ɚɧɚɥɢɡɚ ɬɟɯɧɨɥɨɝɢɱɧɨɫɬɢ ɞɟɬɚɥɢ, ɤɨɬɨɪɵɣ ɩɪɨɢɡɜɨɞɢɬɫɹ 
ɩɪɢ ɪɚɡɪɚɛɨɬɤɟ ɧɚɭɱɧɨ-ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ ɢɡɝɨɬɨɜɥɟɧɢɹ. 

Ⱦɥɹ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɞɟɬɚɥɢ ɩɪɨɢɡɜɨɞɢɬɫɹ ɚɧɚɥɢɡ ɬɟɯɧɨɥɨɝɢɱɧɨɫɬɢ,ɤɨɬɨɪɵɣ 
ɨɪɢɟɧɬɢɪɨɜɚɧ ɧɚ ɢɫɫɥɟɞɨɜɚɧɢɟ ɪɚɰɢɨɧɚɥɶɧɨɝɨ ɫɩɨɫɨɛɚ ɪɟɦɨɧɬɚ ɞɟɬɚɥɢ ɫ ɭɱɟɬɨɦ 
ɷɤɨɧɨɦɢɱɟɫɤɢɯ ɤɪɢɬɟɪɢɟɜ, ɚ ɬɚɤ ɠɟ ɞɥɹ ɦɟɯɚɧɢɱɟɫɤɨɣ ɨɛɪɚɛɨɬɤɢ. 

Ɍɟɯɧɨɥɨɝɢɱɧɨɫɬɶ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɢɡɧɨɲɟɧɧɨɣ ɞɟɬɚɥɢ ɨɛɭɫɥɚɜɥɢɜɚɟɬɫɹ 

ɫɥɨɠɧɨɫɬɶɸ ɟё ɮɨɪɦɵ, ɧɚɱɚɥɶɧɵɦ ɬɟɯɧɢɱɟɫɤɢɦ ɫɨɫɬɨɹɧɢɟɦ ɢ ɬɪɟɛɨɜɚɧɢɹɦɢ 
ɬɟɯɧɢɱɟɫɤɢɯ ɭɫɥɨɜɢɣ ɪɚɛɨɱɟɝɨ ɱɟɪɬɟɠɚ. Ɉɰɟɧɤɚ ɬɟɯɧɨɥɨɝɢɱɧɨɫɬɢ ɢɡɧɨɲɟɧɧɨɣ 
ɞɟɬɚɥɢ ɩɪɨɢɡɜɨɞɢɬɫɹ ɫ ɩɨɡɢɰɢɢ ɫɥɨɠɧɨɫɬɢ ɤɨɧɫɬɪɭɤɬɨɪɫɤɨ-ɬɟɯɧɨɥɨɝɢɱɟɫɤɚɹ 
ɩɨɞɝɨɬɨɜɤɚ ɩɪɨɢɡɜɨɞɫɬɜɚ ɞɥɹ ɭɫɬɪɚɧɟɧɢɹ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɝɨ ɞɟɮɟɤɬɚ. 

ɍɫɬɪɚɧɟɧɢɹ ɞɟɮɟɤɬɨɜ ɩɨɥɭɜɟɧɰɚ ɩɪɟɞɭɫɦɨɬɪɟɧɨ ɩɪɨɢɡɜɨɞɢɬɶ ɦɟɯɚɧɢɱɟɫɤɨɣ 
ɨɛɪɚɛɨɬɤɨɣ ɩɨɞ ɫɜɨɛɨɞɧɵɣ ɪɟɦɨɧɬɧɵɣ ɪɚɡɦɟɪ, ɤɨɬɨɪɵɣ ɩɪɟɞɭɫɦɨɬɪɟɧ 
ɬɟɯɧɢɱɟɫɤɢɦɢ ɬɪɟɛɨɜɚɧɢɹɦɢ. ȼ ɫɜɹɡɢ ɫ ɷɬɢɦ ɨɫɧɨɜɧɵɦ ɬɟɯɧɢɱɟɫɤɢɦ ɬɪɟɛɨɜɚɧɢɟɦ 
ɤ ɜɨɫɫɬɚɧɨɜɥɟɧɢɸ ɩɨɥɭɜɟɧɰɚ ɜ ɭɫɥɨɜɢɹɯ ɪɟɦɨɧɬɧɨɝɨ ɩɪɟɞɩɪɢɹɬɢɹ ɹɜɥɹɟɬɫɹ 
ɩɪɚɜɢɥɶɧɵɣ ɜɵɛɨɪ ɦɚɬɟɪɢɚɥɨɜ, ɫɜɚɪɨɱɧɨɝɨ ɦɚɬɟɪɢɚɥɚ, ɪɟɠɢɦɚ ɢ ɫɩɨɫɨɛɚ ɫɜɚɪɤɢ. 

ɉɨɫɥɟ ɱɟɝɨ ɜɫɹ ɬɪɟɛɭɟɦɚɹ ɞɨɤɭɦɟɧɬɚɰɢɹ ɩɨɫɬɭɩɚɟɬ ɧɚ ɪɟɦɨɧɬɧɨ-ɤɨɬɟɥɶɧɵɣ ɰɟɯ 

ɧɚ ɩɪɟɞɩɪɢɹɬɢɟ ɑɆɄ. Ⱦɚɥɶɲɟ ɫɩɟɰɢɚɥɢɫɬɵ ɪɟɲɚɸɬ, ɤɚɤ ɨɫɭɳɟɫɬɜɢɬɶ 

ɭɫɬɚɧɨɜɥɟɧɧɵɟ ɤɨɧɫɬɪɭɤɬɨɪɚɦɢ ɡɚɞɚɱɢ, ɬɚɤ ɱɬɨ ɛɵ ɪɟɦɨɧɬɧɨɟ ɢɡɞɟɥɢɟ ɩɨɥɧɨɫɬɶɸ 
ɫɨɨɬɜɟɬɫɬɜɨɜɚɥɨ ɱɟɪɬɟɠɚɦ ɢ ɬɪɟɛɨɜɚɧɢɟɦ. 

Ⱦɥɹ ɷɬɨɝɨ ɧɚ ɫɤɥɚɞ ɩɪɟɞɩɪɢɹɬɢɹ ɩɨɫɬɭɩɚɸɬ ɦɚɬɟɪɢɚɥɵ, ɬɚɤɢɟ ɤɚɤ ɫɬɚɥɶ ɜ ɜɢɞɟ 
ɮɚɫɨɧɧɨɝɨ ɢ ɥɢɫɬɨɜɨɝɨ ɩɪɨɤɚɬɚ, ɫɜɚɪɨɱɧɵɟ ɦɚɬɟɪɢɚɥɵ (ɩɪɨɜɨɥɨɤɚ,ɷɥɟɤɬɪɨɞɵ, 
ɡɚɳɢɬɧɵɟ ɝɚɡɵ), ɤɪɚɫɤɚ ɢ ɞɪɭɝɢɟ, ɨɬ ɩɚɪɬɧёɪɨɜ ɩɪɟɞɩɪɢɹɬɢɹ. 
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Ɍɚɤ ɤɚɤ ɬɨɥɳɢɧɚ ɥɢɫɬɨɜ ɛɵɥɚ 30ɦɦ, ɛɵɥɨ ɩɪɢɧɹɬɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɝɚɡɨɜɭɸ 
ɪɟɡɤɭ.Ɇɚɲɢɧɵ ɝɚɡɨɤɢɫɥɨɪɨɞɧɨɣ ɢ ɩɥɚɡɦɟɧɧɨɣ ɪɟɡɤɢ MТМЫШЬЭОЩ ɫɟɪɢɢ MКЬЭОЫCЮЭ. 

Ⱦɚɥɶɲɟ ɢɞёɬ ɫɨɫɬɚɜɥɟɧɢɹ ɤɨɦɩɶɸɬɟɪɧɨɝɨ ɪɚɫɤɪɨɹ ɦɟɬɚɥɥɚ ɞɥɹ ɨɛɨɪɭɞɨɜɚɧɢɹ 
ɝɚɡɨɜɨɣ ɪɟɡɤɢ, ɱɬɨɛɵ ɭɦɟɧɶɲɢɬɶ ɨɬɯɨɞɵ ɦɚɬɟɪɢɚɥɚ ɩɨɫɥɟ ɨɩɟɪɚɰɢɢ ɪɟɡɚɧɢɹ. 

Ʌɢɧɟɣɧɵɟ ɧɚɩɪɚɜɥɹɸɳɢɟ ɢ ɩɨɞɲɢɩɧɢɤɢ, ɪɟɞɭɤɬɨɪɵ ɢ ɡɭɛɱɚɬɵɟ ɩɟɪɟɞɚɱɢ 
ɩɨɡɜɨɥɹɸɬ ɞɨɛɢɜɚɬɶɫɹ ɩɪɟɜɨɫɯɨɞɧɵɯ ɪɟɡɭɥɶɬɚɬɨɜ ɪɟɡɤɢ ɢ ɫɨɯɪɚɧɹɬɶ ɩɨɤɚɡɚɬɟɥɢ 
ɬɨɱɧɨɫɬɢ ɜ ɬɟɱɟɧɢɟ ɜɫɟɝɨ ɫɪɨɤɚ ɷɤɫɩɥɭɚɬɚɰɢɢ ɦɚɲɢɧɵ. ɋɟɤɰɢɨɧɧɵɟ ɜɵɬɹɠɧɵɟ 
ɫɬɨɥɵ ɫ ɩɧɟɜɦɨɷɥɟɤɬɪɢɱɟɫɤɢɦ ɭɩɪɚɜɥɟɧɢɟɦ ɨɬ ɫɢɫɬɟɦɵ ɑɉɍ ɨɛɟɫɩɟɱɢɜɚɸɬ 
ɦɚɤɫɢɦɚɥɶɧɨɟ ɭɩɪɚɜɥɟɧɢɟ ɞɵɦɨɜ ɢɡ ɡɨɧɵ ɪɟɡɤɢ ɩɪɢ ɨɬɧɨɫɢɬɟɥɶɧɨ ɧɟɛɨɥɶɲɨɦ 
ɪɚɫɯɨɞɟ ɜɨɡɞɭɯɚ. Ɉɬɫɭɬɫɬɜɭɸɬ ɦɟɯɚɧɢɱɟɫɤɢɟ ɞɚɬɱɢɤɢ, ɜɵɬɹɠɧɵɟ ɡɨɧɵ 
ɨɬɤɪɵɜɚɸɬɫɹ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɩɨɥɨɠɟɧɢɹ ɪɟɠɭɳɟɣ ɝɨɥɨɜɤɢ ɧɚɞ ɫɬɨɥɨɦ. Ⱥ ɬɚɤɠɟ 

ɧɚ ɩɨɪɬɚɥɟ ɦɨɠɟɬ ɛɵɬɶ ɭɫɬɚɧɨɜɥɟɧɨ ɞɨ 4-ɯ ɪɚɡɥɢɱɧɵɯ ɫɭɩɩɨɪɬɨɜ – ɦɨɠɧɨ 
ɤɨɦɛɢɧɢɪɨɜɚɬɶ ɢɫɩɨɥɶɡɭɟɦɵɟ ɬɟɯɧɨɥɨɝɢɢ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɡɚɞɚɱ. ɍɫɬɚɧɨɜɤɚ 
ɩɨɡɜɨɥɹɟɬ ɜɵɩɨɥɧɹɬɶ ɚɜɬɨɦɚɬɢɱɟɫɤɭɸ ɝɚɡɨɜɭɸ ɪɟɡɤɭ ɬɨɥɳɢɧɨɣ ɞɨ 300 ɦɦ. 

Ƚɢɛɤɚ ɪɟɦɨɧɬɢɪɭɟɦɵɯ ɫɟɤɬɨɪɨɜ, ɩɪɨɢɡɜɨɞɢɬɫɹ ɥɢɫɬɨɝɢɛɨɱɧɵɦ 3-ɯ 
ɜɚɥɤɨɜɵɦɫɬɚɧɤɨɦ SAHINLER,ɤɨɬɨɪɵɣ ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɜɵɫɨɤɨɣ ɬɨɱɧɨɫɬɶɸ, 
ɩɪɨɫɬɨɬɨɣ ɨɛɫɥɭɠɢɜɚɧɢɹ, ɬɨɥɳɢɧɚ ɫɝɢɛɚɟɦɵɯ ɞɟɬɚɥɟɣɨɬ 10 ɞɨ 30 ɦɦ ɢ ɞɥɢɧɨɣ ɞɨ 
2550 ɦɦ. 

Ƚɨɪɢɡɨɧɬɚɥɶɧɨ ɢ ɜɟɪɬɢɤɚɥɶɧɨ-ɮɪɟɡɟɪɧɵɟ ɫɬɚɧɤɢ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɟ ɞɥɹ ɫɧɹɬɢɹ 
ɤɪɨɦɨɤ ɩɨɞ ɫɜɚɪɤɭ. Ɍɚɤ ɠɟ ɧɚ ɤɪɭɝɥɨ ɲɥɢɮɨɜɚɧɧɵɯ ɢ ɩɥɨɫɤɨ ɲɥɢɮɨɜɚɧɧɵɯ 
ɫɬɚɧɤɚɯ ɩɨɥɭɱɚɸɬ ɜɵɫɨɤɭɸ ɯɨɪɨɲɭɸ ɨɛɪɚɛɨɬɤɭ ɞɥɹ ɩɨɜɟɪɯɧɨɫɬɟɣ ɞɟɬɚɥɟɣ, ɝɞɟ 
ɷɬɨ ɧɟ ɨɛɯɨɞɢɦɨ. 

ɉɟɪɜɵɦ ɷɬɚɩɨɦ ɧɚ ɫɛɨɪɨɱɧɨɦ ɫɬɟɧɞɟ, ɭɞɚɥɹɸɬ ɢɡɧɨɲɟɧɧɵɟ ɡɭɛɶɹ ɢ ɫɟɤɬɨɪɚ, 
ɩɨɫɥɟ ɱɟɝɨ ɩɨɜɟɪɯɧɨɫɬɶ ɡɚɱɢɳɚɸɬ. ɉɨɫɥɟ ɡɚɱɢɫɬɤɢ ɝɨɬɨɜɹɬ ɪɟɦɨɧɬɢɪɭɟɦɭɸ ɞɟɬɚɥɶ 
ɩɨɞ ɫɜɚɪɤɭ. Ɉɫɧɨɜɧɨɣ ɦɟɬɚɥɥ ɧɚɱɢɧɚɸɬ ɪɚɡɨɝɪɟɜɚɬɶ ɜ ɡɨɧɟ ɲɜɚ, ɪɚɡɨɝɪɟɜ 
ɩɪɨɢɫɯɨɞɢɬ ɝɨɪɟɥɤɚɦɢ ɞɥɹ ɢɡɛɟɝɚɧɢɹ ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɬɪɟɳɢɧ. ȼɧɚɱɚɥɟ ɢɞёɬ ɫɜɚɪɤɚ 
ɫɟɤɬɨɪɨɜ, ɩɨɫɥɟ ɱɟɝɨ ɭɞɚɥɹɸɬ ɪɚɡɛɪɵɡɝɢɜɚɧɢɟ ɦɟɬɚɥɥɨɜ, ɢ ɡɚɱɢɫɬɤɚ ɩɨɜɟɪɯɧɨɫɬɢ. 
Ⱦɚɥɶɲɟ ɧɚɱɢɧɚɸɬ ɜɜɚɪɢɜɚɬɶ ɪɟɛɪɚ, ɬɚɤ ɠɟ ɫ ɩɨɞɨɝɪɟɜɨɦ ɨɫɧɨɜɧɨɝɨ ɦɟɬɚɥɚ ɜ ɡɨɧɟ 
ɲɜɚ. 

ɉɨɫɥɟ ɪɟɦɨɧɬɚ ɜɟɧɰɚ ɢɞёɬ ɩɨɥɧɚɹ ɡɚɱɢɫɬɤɚ ɲɜɨɜ ɞɨ ɧɟɨɛɯɨɞɢɦɨɣ ɱɚɫɬɨɬɵ 
ɩɨɜɟɪɯɧɨɫɬɢ, ɚ ɬɚɤɠɟ ɡɚɱɢɫɬɤɚ ɨɬ ɛɪɵɡɝ ɢ ɧɚɩɥɚɜɥɟɧɧɨɝɨ ɦɟɬɚɥɥɚ, ɞɥɹ ɤɨɧɬɪɨɥɹ 
ɢɡɞɟɥɢɹ. 
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Ʉɨɧɬɪɨɥɶ ɤɚɱɟɫɬɜɚ ɤɚɠɞɨɝɨ ɷɬɚɩɚ ɩɪɨɢɡɜɨɞɫɬɜɚ, ɭɫɬɚɧɨɜɥɟɧɧɵɦ ɬɟɯɧɢɱɟɫɤɢɦ 
ɬɪɟɛɨɜɚɧɢɹɦ. ȼ ɧɟɝɨ ɜɯɨɞɢɬ ɤɨɧɬɪɨɥɶ ɤɚɱɟɫɬɜɚ ɫɜɚɪɧɵɯ ɲɜɨɜ ɫ ɩɨɦɨɳɶɸ 
ɜɢɡɭɚɥɶɧɨɝɨ ɨɫɦɨɬɪɚ, ɚ ɬɚɤɠɟ ɭɥɶɬɪɚɡɜɭɤɨɜɵɦ ɦɟɬɨɞɨɦ. Ɋɟɡɭɥɶɬɚɬ ɪɟɦɨɧɬɚ 
ɮɢɤɫɢɪɭɟɬɫɹ ɜ ɬɟɯɧɢɱɟɫɤɨɦ ɩɚɫɩɨɪɬɟ. 

Ȼɚɡɨɜɵɣ ɪɟɠɢɦ ɫɩɨɫɨɛɚ ɫɜɚɪɤɢ ɛɵɥɚ ɜɵɛɪɚɧɚ ɪɭɱɧɚɹ ɞɭɝɨɜɚɹ ɫɜɚɪɤɚ 
ɷɥɟɤɬɪɨɞɚɦɢ ɍɈɇɂ-13/55-ɗ50Ⱥ, ɞɚɧɧɵɟ ɷɥɟɤɬɪɨɞɵ ɫɥɭɠɚɬ, ɞɥɹ ɫɜɚɪɤɢ 
ɤɨɧɫɬɪɭɤɰɢɣ ɢɡ ɧɢɡɤɨɥɟɝɢɪɨɜɚɧɧɨɣ ɫɬɚɥɢ 09Ƚ2ɋ, ɚ ɬɚɤɠɟ ɭɝɥɟɪɨɞɢɫɬɨɣ ɫɬɚɥɢ 
35Ʌ. ɋɜɚɪɧɵɟ ɲɜɵ ɪɟɛɪɚ ɛɵɥɢ ɜɵɩɨɥɧɟɧɵ ɩɨ ȽɈɋɌ 5264-80 ɲɨɜ ɬɚɜɪɨɜɵɣ, 
ɭɫɥɨɜɧɨɟ ɨɛɨɡɧɚɱɟɧɢɟ Ɍ8.Ɋɢɫɭɧɨɤ 2.1 – ɫɜɚɪɧɨɣ ɲɨɜ ɪɟɛɪɚ ɩɨɥɭɜɟɧɰɚ Ɍ8 ɩɨ ȽɈɋɌ 
5264-80. 

 
Ɋɢɫɭɧɨɤ 2.1 – «ɋɜɚɪɧɨɣ ɲɨɜ ɪɟɛɪɚ ɩɨɥɭɜɟɧɰɚ Ɍ8 ɩɨ ȽɈɋɌ 5264-80». 

 

ɋɜɚɪɤɚ ɛɵɥɚ ɜɵɩɨɥɧɟɧɚ ɜ 4 ɩɪɨɯɨɞɚ 

n=4, ɝɞɟ n – ɤɨɥ-ɜɨ ɩɪɨɯɨɞɨɜ. 

Ⱦɥɹ ɩɟɪɜɨɝɨ ɩɪɨɯɨɞɚ ɛɵɥɨ ɩɪɢɧɹɬɨ ɜɡɹɬɶ ɷɥɟɤɬɪɨɞ ݀ˠ = Ͷ ˏˏ.  �ଵ =͵Ͳ ˏˏଶ.Ⱦɥɹ ɩɨɫɥɟɞɭɸɳɢɯ ɞɜɭɯ ɩɪɨɯɨɞɨɜ ɛɵɥ ɜɡɹɬ ݀ˠ = ͸ ˏˏ.  �ଶ = Ͷͷˏˏଶ 

Ȼɚɡɨɜɵɟ ɪɟɠɢɦɵ ɫɜɚɪɤɢ, ɬɚɛɥɢɰɚ 2.1 
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Ɍɚɛɥɢɰɚ 2.1. – «Ȼɚɡɨɜɵɟ ɪɟɠɢɦɵ ɫɜɚɪɤɢ». 

 

2.2 ɉɪɨɟɤɬɢɪɭɟɦɵɣ ɜɚɪɢɚɧɬ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ. 

ȼ ɪɟɦɨɧɬɟ ɩɨɥɭɜɟɧɰɚɭɫɪɟɞɧɢɬɟɥɹ ɍ2Ɋ2Ɋ5520/40 ɪɚɰɢɨɧɚɥɶɧɵɦ ɪɟɲɟɧɢɟɦ 
ɪɚɫɫɦɨɬɪɟɬɶ ɩɪɢ ɫɜɚɪɤɟ ɡɭɛɚ ɢ ɫɟɤɬɨɪɚ, ɢɫɩɨɥɶɡɨɜɚɬɶ ɛɨɥɶɲɟɟ ɩɪɢɬɭɩɥɟɧɢɟ.ɗɬɢɦ 
ɦɨɠɧɨ ɞɨɫɬɢɝɧɭɬɶ ɭɦɟɧɶɲɟɧɢɹ ɪɚɫɯɨɞɚ ɨɫɧɨɜɧɨɝɨ ɢ ɫɜɚɪɨɱɧɨɝɨ ɦɚɬɟɪɢɚɥɚ. 
  

Ⱦɥɹ ɩɟɪɜɨɝɨ ɩɪɨɯɨɞɚ Ⱦɥɹ ɩɨɫɥɟɞɭɸɳɟɝɨ ɩɪɨɯɨɞɚ ̝ܫ ˅ = �݀ଶɣͶ [݆] 
[j]-ɩɥɨɬɧɨɫɬɶ ɬɨɤɚА ˏˏଶ⁄  

ܫ̝ ˅ = �ͶଶͶ ∗ ͳͺ = ʹʹ͸ А 

 

ܫ̝ ˅ = �͸ଶͶ ∗ ͳʹ = ͵ͶͲ А 

 ܷˇ = ʹͲ + Ͳ,Ͳʹ̝ܫ ˅ ܷˇ = ʹͲ + Ͳ,Ͳʹ ∗ ʹʹ͸ = ʹͷ В ܷˇ = ʹͲ + Ͳ,Ͳʹ ∗ ͵ͶͲ = ʹ͹ В ܸ̝˅ = �ː ∗ ܫ̝ ˅͵͸ͲͲ ∗ ߛ ∗ �ː  �ː = ͳͷ ˆ А˚⁄ -ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɩɥɚɜɤɢ ߛ = ͹,ͺ ˆ ˔ˏଷ⁄ -ɩɥɨɬɧɨɫɬɶ ɧɚɩɥɚɜɥɟɧɧɨɝɨ ɦɟɬɚɥɥɚ 

ܸ̝˅ = ͳͷ ∗ ʹʹ͸͵͸ͲͲ ∗ ͹,ͺ ∗ Ͳ,͵ = Ͳ,ͶͲ͵ ˔ˏ/˔ 

 

ܸ̝˅ = ͳͷ ∗ ͵ͶͲ͵͸ͲͲ ∗ ͹,ͺ ∗ Ͳ,Ͷͷ = Ͳ,ͶͲ͵ ˔ˏ/˔ 

 

˒ݍ = Ͳ,ʹͶ̝ܫ ˅̝ܸˋߟˇܷ˅ ˋߟ  = Ͳ,͹ − ʙʞД 

˒ݍ = Ͳ,ʹͶ ∗ ʹʹ͸ ∗ ʹͷ ∗ Ͳ,͹Ͳ,ͶͲ͵ == ʹ͵ͷͷʙАʚ/ʠʛ  
 

˒ݍ = Ͳ,ʹͶ ∗ ͵ͶͲ ∗ ʹ͹ ∗ Ͳ,͹Ͳ,ͶͲ͵ == ͵ͺʹ͹ʙАʚ/ʠʛ 
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ɋɨɨɬɜɟɬɫɬɜɟɧɧɨ ɷɬɨ ɭɦɟɧɶɲɢɬ ɪɚɫɯɨɞɵ ɢ ɜɪɟɦɹ ɧɚ ɪɟɦɨɧɬ ɞɚɧɧɨɣ ɞɟɬɚɥɢ. 
Ɍɚɤ ɠɟ ɪɭɱɧɭɸ ɞɭɝɨɜɭɸ ɫɜɚɪɤɭ ɡɚɦɟɧɢɬɶ ɦɟɯɚɧɢɡɢɪɨɜɚɧɧɨɣ ɫɜɚɪɤɨɣ ɜ 

ɡɚɳɢɬɧɵɯ ɝɚɡɚɯ, ɱɬɨ ɨɛɟɫɩɟɱɢɬ ɯɨɪɨɲɭɸ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɢ ɜɵɫɨɤɨɟ ɤɚɱɟɫɬɜɨ 
ɫɜɚɪɧɵɯ ɫɨɟɞɢɧɟɧɢɣ. 

Ⱦɥɹ ɪɟɦɨɧɬɚ ɪɟɛɪɚ ɢ ɫɟɤɬɨɪɚ ɜɵɛɢɪɚɟɦ ɫɜɚɪɨɱɧɨɟ ɫɨɟɞɢɧɟɧɢɟ Ɍ9, 
ɩɪɟɞɨɫɬɚɜɥɟɧɧɨɟ ɜ ȽɈɋɌ 14771-76. 

 

2.3 ȼɵɛɨɪ ɫɩɨɫɨɛɚ ɫɜɚɪɤɢ. 

ȼɵɛɨɪ ɫɩɨɫɨɛɚ ɫɜɚɪɤɢ - ɷɬɨ ɜɚɠɧɟɣɲɢɣ ɷɬɚɩ, ɤɨɬɨɪɵɣ   ɨɩɪɟɞɟɥɹɟɬ ɧɟ ɬɨɥɶɤɨ 
ɤɚɱɟɫɬɜɨ ɢ ɬɪɭɞɨɟɦɤɨɫɬɢ ɢɡɝɨɬɨɜɥɟɧɢɹ, ɧɨ ɢ ɜɟɫɶ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɣ ɩɪɨɰɟɫɫ ɜ 
ɰɟɥɨɦ. 

ɇɟɫɦɨɬɪɹ ɧɚ ɛɨɥɶɲɨɟ ɩɪɢɦɟɧɟɧɢɟ ɫɜɚɪɨɱɧɵɯ ɬɟɯɧɨɥɨɝɢɣ, ɫɜɚɪɤɚ ɜ ɭɝɥɟɤɢɫɥɨɦ 
ɝɚɡɟ ɢ ɫɜɚɪɤɚ ɩɨɞ ɮɥɸɫɨɦ ɹɜɥɹɸɬɫɹ ɧɚɢɛɨɥɟɟ ɲɢɪɨɤɨ ɢɫɩɨɥɶɡɭɟɦɵɦɢ ɫɩɨɫɨɛɚɦɢ. 
ɉɨɞɛɨɪ ɷɬɨɝɨ ɥɢɛɨ ɞɪɭɝɨɝɨ ɦɟɬɨɞɚ, ɩɨ ɫɭɬɢ, ɫɨɞɟɪɠɢɬɫɹ ɜ ɩɨɞɛɨɪɟ ɡɚɳɢɬɧɨɣ 
ɫɪɟɞɵ (ɝɚɡ ɢɥɢ ɮɥɸɫ). Ɇɟɯɚɧɢɡɢɪɨɜɚɧɧɭɸ ɫɜɚɪɤɭ ɩɨɞ ɮɥɸɫɨɦ ɢɡ-ɡɚ ɡɚɬɪɭɞɧɟɧɢɣ 
ɡɚ ɧɚɛɥɸɞɟɧɢɟɦ ɩɪɨɰɟɫɫɚ ɩɪɢɦɟɧɹɸɬ ɜɟɫɶɦɚ ɨɝɪɚɧɢɱɟɧɧɨ. Ʉɨɪɨɬɤɢɟ ɢ 

ɩɨɬɨɥɨɱɧɵɟ, ɚ ɬɚɤɠɟɬɪɭɞɧɵɟ ɩɨ ɤɨɧɮɢɝɭɪɚɰɢɢ ɲɜɵ ɩɪɢɦɟɧɹɸɬ ɫɜɚɪɤɭ ɜ ɫɪɟɞɟ 
ɡɚɳɢɬɧɵɯ ɝɚɡɨɜ. 

ɉɪɢ ɫɜɚɪɤɟ ɧɢɡɤɨɥɟɝɢɪɨɜɚɧɧɵɯ ɢ ɧɢɡɤɨɭɝɥɟɪɨɞɢɫɬɵɯ ɫɬɚɥɟɣ ɞɥɹ ɡɚɳɢɬɵ 
ɦɟɬɚɥɥɚ ɫɜɚɪɨɱɧɨɣ ɜɚɧɧɵ ɢ ɪɚɫɩɥɚɜɥɟɧɧɨɝɨ ɷɥɟɤɬɪɨɞɧɨɝɨ ɦɟɬɚɥɥɚ ɲɢɪɨɤɨ 
ɢɫɩɨɥɶɡɭɸɬ ɫɦɟɫɢ ɭɝɥɟɤɢɫɥɨɝɨ ɝɚɡɚ ɫ ɤɢɫɥɨɪɨɞɨɦ (ɞɨ 30%) ɢ ɚɪɝɨɧɨɦ ɞɨ (50%). 

Ⱦɨɛɚɜɥɟɧɢɟ ɤɢɫɥɨɪɨɞɚ, ɩɨɜɵɲɚɹ ɨɤɢɫɥɹɸɳɟɟ ɜɥɢɹɧɢɟ ɝɚɡɨɜɨɣ ɫɪɟɞɵ ɧɚ 
ɪɚɫɩɥɚɜɥɟɧɧɵɣ ɦɟɬɚɥɥ, ɞɚёɬ ɜɨɡɦɨɠɧɨɫɬɶ ɭɦɟɧɶɲɚɬɶ ɤɨɧɰɟɧɬɪɚɰɢɸ ɥɟɝɢɪɭɸɳɢɯ 
ɷɥɟɦɟɧɬɨɜ ɜ ɦɟɬɚɥɥɟ ɲɜɚ. ɉɨɦɢɦɨ ɷɬɨɝɨ, ɭɜɟɥɢɱɢɜɚɟɬɫɹ ɟɝɨ ɠɢɞɤɨɬɟɤɭɱɟɫɬɶ, ɚ ɬɚɤ 
ɠɟ ɭɦɟɧɶɲɚɟɬɫɹ ɪɚɡɛɪɵɡɝɢɜɚɧɢɟ ɪɚɫɩɥɚɜɥɟɧɧɨɝɨ ɦɟɬɚɥɥɚ. ɋɜɹɡɵɜɚɹ ɜɨɞɨɪɨɞ, 
ɤɢɫɥɨɪɨɞ ɫɨɤɪɚɳɚɟɬ ɟɝɨ ɜɨɡɞɟɣɫɬɜɢɟ ɧɚ ɜɨɡɧɢɤɧɨɜɟɧɢɟ ɩɨɪ. Ⱦɨɛɚɜɤɢ ɚɪɝɨɧɚ 
ɢɡɦɟɧɹɸɬ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɫɜɨɣɫɬɜɚ ɞɭɝɢ (ɝɥɭɛɢɧɭ ɩɪɨɩɥɚɜɥɟɧɢɹ ɢ ɮɨɪɦɭ ɲɜɚ, 
ɫɬɚɛɢɥɶɧɨɫɬɶ ɞɭɝɢ ɢ ɞɪ.) ɢ ɞɚёɬ ɜɨɡɦɨɠɧɨɫɬɶɤɨɪɪɟɤɬɢɪɨɜɚɬɶ ɤɨɧɰɟɧɬɪɚɰɢɸ 
ɥɟɝɢɪɭɸɳɢɯ ɷɥɟɦɟɧɬɨɜ ɜ ɦɟɬɚɥɥɟ ɲɜɚ 

Ⱥ ɬɚɤɠɟ ɦɨɠɧɨ ɭɦɟɧɶɲɢɬɶ ɡɚɬɪɚɬɵ ɧɚ ɦɚɬɟɪɢɚɥɵ, ɟɫɥɢ ɜ ɡɚɳɢɬɧɭɸ ɝɚɡɨɜɭɸ 
ɫɦɟɫɶ ɜɜɟɫɬɢ ɤɢɫɥɨɪɨɞ, ɤɨɬɨɪɵɣ ɞɟɲɟɜɥɟ ɩɨ ɫɬɨɢɦɨɫɬɢ ɭɝɥɟɤɢɫɥɨɝɨ ɝɚɡɚ. 
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Ʉɪɨɦɟ ɬɨɝɨ, ɫɜɚɪɤɚ ɜ ɡɚɳɢɬɧɵɯ ɝɚɡɚɯ ɨɛɥɚɞɚɟɬ ɪɹɞɨɦ ɩɪɟɢɦɭɳɟɫɬɜɨ. 

1) ɜɵɫɨɤɨɟ ɤɚɱɟɫɬɜɨ ɫɜɚɪɧɵɯ ɫɨɟɞɢɧɟɧɢɣ; 

2) ɫɬɚɛɢɥɶɧɵɣ ɫɜɚɪɨɱɧɵɣ ɩɪɨɰɟɫɫ 

3) ɫɨɟɞɢɧɹɬɶ ɡɚɝɨɬɨɜɤɢ ɡɧɚɱɢɬɟɥɶɧɵɯ ɬɨɥɳɢɧ ɛɟɡ ɫɤɨɫɨɜ ɤɪɨɦɨɤ; 

4) ɧɚɞɟɠɧɚɹ ɡɚɳɢɬɚ ɫɜɚɪɨɱɧɨɣ ɡɨɧɵ ɨɬ ɚɬɦɨɫɮɟɪɧɨɝɨ ɜɨɡɞɟɣɫɬɜɢɹ; 

5) ɧɟɡɧɚɱɢɬɟɥɶɧɨɫɬɶ ɩɨɬɟɪɶ ɨɬ ɪɚɡɛɪɵɡɝɢɜɚɧɢɹ ɦɟɬɚɥɥɚ ɢ ɭɝɚɪɚ; 

6) ɜɨɡɦɨɠɧɨɫɬɶ ɫɜɚɪɤɢ ɜ ɪɚɡɥɢɱɧɵɯ ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɵɯ ɩɨɥɨɠɟɧɢɹɯ; 

7) ɜɨɡɦɨɠɧɨɫɬɶ ɜɢɡɭɚɥɶɧɨɝɨ ɧɚɛɥɸɞɟɧɢɹ ɡɚ ɨɛɪɚɡɨɜɚɧɢɟɦ ɲɜɚ, ɱɬɨ 
ɨɫɨɛɟɧɧɨ ɜɚɠɧɨ ɜ ɩɨɥɭɚɜɬɨɦɚɬɢɱɟɫɤɨɣ ɫɜɚɪɤɟ; 

8) ɜɵɫɨɤɚɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ; 

9) ɥɟɝɤɨɫɬɶ ɦɟɯɚɧɢɡɚɰɢɢ ɢ ɚɜɬɨɦɚɬɢɡɚɰɢɢ; 

Ɇɟɯɚɧɢɡɢɪɨɜɚɧɧɚɹ ɫɜɚɪɤɚ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɪɭɱɧɨɣ ɞɭɝɨɜɨɣ ɫɜɚɪɤɨɣ ɢɦɟɟɬ ɪɹɞ 
ɩɪɟɢɦɭɳɟɫɬɜ, ɚ ɢɦɟɧɧɨ ɤɚɱɟɫɬɜɨ ɲɜɨɜ, ɤɨɬɨɪɵɟ ɩɨɥɭɱɚɸɬɫɹ ɛɨɥɟɟ ɪɨɜɧɵɦɢ, 
ɝɨɪɚɡɞɨ ɦɟɧɶɲɟ ɨɛɪɚɡɭɟɬɫɹ ɨɤɚɥɢɧ ɢ ɨɤɢɫɥɟɧɢɣ, ɬɚɤ ɠɟ ɤɨɥɢɱɟɫɬɜɨ ɧɚɩɥɚɜɥɟɧɧɨɝɨ 
ɦɟɬɚɥɥɚ ɡɚ ɨɞɢɧ ɩɪɨɯɨɞ.  

ɉɪɨɜɨɞɢɬɶ ɫɜɚɪɨɱɧɵɟ ɪɚɛɨɬɵ ɦɟɯɚɧɢɡɢɪɨɜɚɧɧɨɣ ɫɜɚɪɤɨɣ ɭɞɨɛɧɨ, ɤɚɤ ɢ 
ɪɭɱɧɨɣ, ɧɨ ɛɨɥɶɲɟ ɧɟɬ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɦɟɧɹɬɶ ɷɥɟɤɬɪɨɞɵ, ɜɟɞɶ ɫɜɚɪɨɱɧɚɹ 
ɩɪɨɜɨɥɨɤɚ ɩɨɞɚёɬɫɹ ɫ ɤɚɬɭɲɤɢ ɚɜɬɨɦɚɬɢɱɟɫɤɢ, ɬɟɦ ɫɚɦɵɦ ɭɜɟɥɢɱɢɜɚɟɬ ɫɤɨɪɨɫɬɶ ɢ 
ɦɨɛɢɥɶɧɨɫɬɶ ɫɜɚɪɤɢ 

Ʉ ɧɟɞɨɫɬɚɬɤɚɦ ɦɟɯɚɧɢɡɢɪɨɜɚɧɧɨɣ ɫɜɚɪɤɢ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɪɭɱɧɨɣ ɞɭɝɨɜɨɣ, ɷɬɨ 
ɫɬɨɢɦɨɫɬɶ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɡɚɬɪɚɬɵ ɧɚ ɡɚɳɢɬɧɵɟ ɝɚɡɵ ɢɥɢ ɮɥɸɫɵ. 

 

2.4 ȼɵɛɨɪ ɫɜɚɪɨɱɧɵɯ ɦɚɬɟɪɢɚɥɨɜ. 

Ɉɦɟɞɧёɧɧɚɹ ɫɜɚɪɨɱɧɚɹ ɩɪɨɜɨɥɨɤɚ ɋɜ-08Ƚ2ɋ ɫɩɥɨɲɧɨ ɫɟɱɟɧɢɹ ɩɪɢɦɟɧɹɟɬɫɹ ɞɥɹ 
ɞɭɝɨɜɨɣ ɫɜɚɪɤɢ ɧɢɡɤɨɥɟɝɢɪɨɜɚɧɧɵɯ ɢ ɜɵɫɨɤɨɭɝɥɟɪɨɞɢɫɬɵɯ ɫɬɚɥɟɣ ɜ ɫɪɟɞɟ 
ɡɚɳɢɬɧɵɯ ɝɚɡɨɜ ሺAr, COଶሻ. Ɉɛɟɫɩɟɱɢɜɚɹ ɦɚɥɭɸ ɡɚɝɪɹɡɧёɧɧɨɫɬɶ ɦɟɬɚɥɥɚ ɲɜɚ 
ɨɤɢɫɧɵɦɢ ɜɤɥɸɱɟɧɢɹɦɢ; ɩɨɥɭɱɟɧɢɟ ɛɟɫ ɩɨɪɢɫɬɵɯ ɲɜɨɜ. Ɍɚɤ ɠɟ ɩɪɢ ɫɜɚɪɤɟ 
ɧɢɡɤɨɭɝɥɟɪɨɞɢɫɬɵɯ ɫɬɚɥɟɣ ɩɪɨɜɨɥɨɤɨɣ ɋɜ-08Ƚ2ɋ ɫɨɞɟɪɠɚɧɢɟ ɨɤɢɫɧɵɯ ɜɤɥɸɱɟɧɢɣ 
ɫɨɫɬɚɜɥɹɟɬ 0,009%. Ɇɟɧɶɲɚɹ ɡɚɝɪɹɡɧёɧɧɨɫɬɶ ɦɟɬɚɥɥɚ ɨɛɭɫɥɨɜɥɟɧɚ ɛɨɥɟɟ 
ɫɨɞɟɪɠɚɧɢɟɦ ɤɪɟɦɧɢɹ ɢ ɦɚɪɝɚɧɰɚ, ɩɪɢ ɤɨɬɨɪɨɦ ɩɪɨɞɭɤɬɵ ɪɚɫɤɢɫɥɟɧɢɹ 
ɮɨɪɦɢɪɭɸɬɫɹ ɜ ɜɢɞɟ ɠɢɞɤɢɯ ɫɢɥɢɤɚɬɨɜ. 

ȼɨɡɧɢɤɧɨɜɟɧɢɹ ɩɨɪ ɩɪɟɞɨɬɜɪɚɳɚɟɬɫɹ ɩɪɢ ɫɜɚɪɤɟ ɭɝɥɟɪɨɞɢɫɬɵɯ ɫɬɚɥɟɣ, ɟɫɥɢ 
ɦɟɬɚɥɥ ɲɜɚ ɫɨɞɟɪɠɢɬ ɞɨ 0,12-0,14% ɧɟ ɦɟɧɟɟ 0,17-0,20% Si ɢ ɧɟ ɦɟɧɟɟ 0,6-

0,8%Mn. 

Ⱥ ɬɚɤɠɟ ɦɟɬɚɥɥ ɲɜɚ ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɦɚɥɨɣ ɫɤɥɨɧɧɨɫɬɶɸ ɤ ɮɨɪɦɢɪɨɜɚɧɢɸ 
ɤɪɢɫɬɚɥɥɢɡɚɰɢɨɧɧɵɯ ɬɪɟɳɢɧ ɢ ɜɵɫɨɤɢɦɢ ɦɟɯɚɧɢɱɟɫɤɢɦɢ ɫɜɨɣɫɬɜɚɦɢ. 
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ɇɚ ɩɪɢɜɟɞɟɧɧɨɦ ɚɧɚɥɢɡɟ, ɜɵɛɢɪɚɟɦ ɞɥɹ ɫɜɚɪɤɢ ɫɜɚɪɨɱɧɭɸ ɩɪɨɜɨɥɨɤɭ   ɋɜ-

08Ƚ2ɋ. ɏɢɦɢɱɟɫɤɢɣ ɫɨɫɬɚɜ ɩɪɢɜɟɞёɬ ɜ Ɍɚɛɥɢɰɟ 2.2. 
Ɍɚɛɥɢɰɚ 2.2 – «ɏɢɦɢɱɟɫɤɢɣ ɫɨɫɬɚɜ ɫɜɚɪɨɱɧɨɣ ɩɪɨɜɨɥɨɤɢ ɋɜ-08Ƚ2ɋ». 

C, % Si, % Mn, % Cr, % Ni, % S, % P, % 

0,05-0,11 0,7-0,95 1,8-2,1 Ⱦɨ 0,20 Ⱦɨ 0,25 Ⱦɨ 0,025 Ⱦɨ 0,03 

Ɇɟɯɚɧɢɱɟɫɤɢɟ ɫɜɨɣɫɬɜɚ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 2.3 

Ɍɚɛɥɢɰɚ 2.3 – «Ɇɟɯɚɧɢɱɟɫɤɢɟ ɫɜɨɣɫɬɜɚ ɩɪɨɜɨɥɨɤɢ ɋɜ-08Ƚ2ɋ» 

Ƚɪɭɩɩɚ 
ɩɪɨɱɧɨɫɬɢ 

ȼɪɟɦɟɧɧɨɟ 
ɫɨɩɪɨɬɢɜɥɟɧɢɟ, 

ɇ/ɦɦ2 

ɉɪɟɞɟɥ 
ɬɟɤɭɱɟɫɬɢ, 

ɇ/ɦɦ2
 

Ɉɬɧɨɫɢɬɟɥɶɧɨɟ 
ɭɞɥɢɧɟɧɢɟ, % 

ɍɞɚɪɧɚɹ ɜɹɡɤɨɫɬɶ, 
KCU, Ⱦɠ/ɫɦ2 

ɉɪɢ Ɍ=  
-30°ɋ 

ɉɨɫɥɟ 
ɦɟɯ.ɫɬɚɪɟɧɢɹ 

325 480 390 28 55 51 

Ɉɰɟɧɤɭ ɨɛɪɚɡɨɜɚɧɢɹ ɝɨɪɹɱɢɯ ɬɪɟɳɢɧ ɩɪɨɢɡɜɟɞёɦ ɩɨ ɮɨɪɦɭɥɟ (5): ܵܥܪ = Ͳ,ͳ ∙ ሺͲ,Ͳʹͷ + Ͳ,Ͳ͵ + ଴,95ଶ5 + ଴,ଶ5ଵ଴଴ሻ͵ ∙ ʹ + Ͳ,ʹ ∙ ͳͲଷ = ͳ,ͷ; 
Ɍɚɤ ɤɚɤ HCS< 4, ɬɨ ɫɤɥɨɧɧɨɫɬɶ ɤ ɨɛɪɚɡɨɜɚɧɢɸ ɯɨɥɨɞɧɵɯ ɬɪɟɳɢɧ ɨɱɟɧɶ ɦɚɥɚ, 

ɩɨɞɨɝɪɟɜ ɧɟ ɬɪɟɛɭɟɬɫɹ. 
Ⱦɥɹ ɦɟɯɚɧɢɡɢɪɨɜɚɧɧɨɣ ɫɜɚɪɤɢ ɜ ɫɪɟɞɟ ɡɚɳɢɬɧɵɯ ɝɚɡɨɜ ܱܥଶ. 
2.5 Ɋɚɫɱёɬ ɪɟɠɢɦɚ ɫɜɚɪɤɢ. 

Ɋɚɫɫɱɢɬɚɟɦ ɪɟɠɢɦɵ ɫɜɚɪɤɢ ɞɥɹ ɬɚɜɪɨɜɨɝɨ ɲɜɚ ɫ ɞɜɭɫɬɨɪɨɧɧɢɦ ɩɪɨɜɚɪɨɦ, ɬɢɩ 
ɫɨɟɞɢɧɟɧɢɹ Ɍ9 ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ȽɈɋɌ 14771-76. 

Ɍɨɥɳɢɧɚ ɨɫɧɨɜɧɨɝɨ ɦɟɬɚɥɥɚ 30 ɦɦ, ɭɝɨɥ ɫɤɨɫɚ ɤɪɨɦɨɤ Ͷͷ°, ɩɪɢɬɭɩɥɟɧɢɟ 10 ɦɦ, 
ɛɟɡ ɡɚɡɨɪɚ (ɫɦ. ɪɢɫɭɧɨɤ 2.5). 

Ⱦɥɹ ɫɜɚɪɤɢ ɭɝɥɨɜɵɯ ɢ ɬɚɜɪɨɜɵɯ ɲɜɨɜ ɛɨɥɶɲɨɣ ɬɨɥɳɢɧɵ ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɛɪɚɬɶ ݀ˠ = ͷ ˏˏ.ɋɜɚɪɧɨɟ ɫɨɟɞɢɧɟɧɢɟ Ɍ9 ɩɨ ȽɈɋɌ 14771-76 ɪɢɫɭɧɨɤ 2.5 

 
Ɋɢɫɭɧɨɤ 2.2 – «ɋɜɚɪɧɨɟ ɫɨɟɞɢɧɟɧɢɟ Ɍ9 ɩɨ ȽɈɋɌ 14771-76». 
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Ɋɚɫɫɱɢɬɚɟɦ ɪɟɠɢɦɵ ɞɥɹ ɫɨɟɞɢɧɟɧɢɹ ɜ ɫɬɵɤ. 

ɇɚɡɧɚɱɢɦ ɝɥɭɛɢɧɭ ɩɪɨɜɚɪɚ ɢɫɯɨɞɹ ɫɥɟɞɭɸɳɢɯ ɫɭɠɞɟɧɢɣ (6): ܪ˒˓ ≥ ܵ/ʹ (6) 

ɉɪɢɧɢɦɚɟɦ ɝɥɭɛɢɧɭ ɩɪɨɜɚɪɚ 15,7 ɦɦ. 

Ɂɚɞɚɞɢɦ ɜɟɥɢɱɢɧɭ ɫɜɚɪɨɱɧɨɝɨ ɬɨɤɚ ɩɨ ɮɨɪɦɭɥɟ (7): ̝ܫ ˅ = ˓˒ܪ ∙ ሺ͹Ͳ … ͻͲሻ = ͳ͸ ∙ ሺ͹Ͳ … ͻͲሻ = ͳͲͻͻ … ͳͶͷͺ А  (7) 

ɉɪɢɧɢɦɚɟɦ ɫɢɥɭ ɫɜɚɪɨɱɧɨɝɨ ɬɨɤɚ  ̝ܫ ˅ = ͳͳͲͲ А 

ɇɚɣɞёɦ ɩɥɨɬɧɨɫɬɶ ɬɨɤɚ ɩɨ ɮɨɪɦɭɥɟ (8): ݅ = Ͷ ∙ ܫ̝ ˅� ∙ ݀ˠଶ = Ͷ ∙ ͳͳͲͲ͵,ͳͶ ∙ ͷଶ = ͷ͸,ͳ А ˏˏଶ⁄  
(8) 

ɉɨ ɮɨɪɦɭɥɟ (9) ɪɚɫɫɱɢɬɚɟɦ ɧɚɩɪɹɠɟɧɢɟ ɞɭɝɢ: ܷˇ = ʹͲ + Ͳ,Ͳͷ̝ܫ ˅√݀ˠ ͳ−+ = ʹͲ + Ͳ,Ͳͷ ∗ ͳͳͲͲ√ͷ ͳ−+ = ͶͲܤ 
(9) 

Ɋɚɫɫɱɢɬɚɟɦ ɫɤɨɪɨɫɬɶ ɫɜɚɪɤɢ ɩɨ ɮɨɪɦɭɥɟ (10): ܸ̝˅ = ʟ/̝ܫ ˅ (10) 
Ƚɞɟ Ɋ ɡɧɚɱɟɧɢɟ ɩɚɪɚɦɟɬɪɚ ɪɚɜɧɨɟ 25000, ɬɨ ɩɨɥɭɱɢɦ: 

ܸ̝˅ = ʹͷͲͲͲͳͳͲͲ = ʹ͵ ˏ̊ = Ͳ,͸͵ ˔ˏ/˔ 

Ɋɚɫɫɱɢɬɚɟɦ ɫɤɨɪɨɫɬɶ ɩɨɞɚɱɢ ɫɜɚɪɨɱɧɨɣ ɩɪɨɜɨɥɨɤɢ: ܸ˒ ˑˇ = �˓ ∙ ܫ̝ ˅͵͸ͲͲ ∙ �ɣ ˎ ∙  ߛ
(11) 

ɝɞɟ �˓ = ͳͳ,͸ – ɤɨɷɮɮɢɰɢɟɧɬ ɪɚɫɩɥɚɜɥɟɧɢɹ, ɝ/Ⱥɱ; �ɣ ˎ – ɩɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɷɥɟɤɬɪɨɞɧɨɣ ɩɪɨɜɨɥɨɤɢ, ˔ˏଶ; ߛ = ͹,ͺ ˆ/˔ˏଷ – ɩɥɨɬɧɨɫɬɶ ɦɟɬɚɥɥɚ; 

ȼ ɪɟɡɭɥɶɬɚɬɟ ɩɨ ɮɨɪɦɭɥɟ (11) ɩɨɥɭɱɢɦ: ܸ˒ ˑˇ = ͳͳ,͸ ∙ ͳͳͲͲ ∙ Ͷ͵͸ͲͲ ∙ ͵,ͳͶ ∙ Ͳ,ͷଶ ∙ ͹,ͺ = ʹ,͵ͻ ˔ˏ/˔ 
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ʞ˓ˋ ˔˅˃˓ˍˈ ˅ ܱܥଶ: ˒˓ˋ ݀ˠ ˄ˑˎ˟˛ˈ ʹ ˏˏ ݈ˠ = ʹͲ − ʹͷ ˏˏ ݈ˠ − ˅˞ˎˈ˕ ˠˎˈˍ˕˓ˑˇ˃ 

Ɋɚɫɫɱɢɬɚɟɦ ɩɨɝɨɧɧɭɸ ɷɧɟɪɝɢɸ: ݍ˒ = Ͳ,ʹͶ ∙ ܫ̝ ˅ ∙ ܷˇ ∙ ˅̝ܸˋߟ  

 

(12) 

ɝɞɟ ߟˋ = Ͳ,͹˒˓ˋ ˔˅˃˓ˍˈ ˅ ܱܥଶ ː˃ ˕ˑˍˈ ˑ˄˓˃˕ːˑˌ ˒ˑˎя˓ːˑ˔˕ˋ 

Ɍɨɝɞɚ ɩɨ ɮɨɪɦɭɥɟ (12): ݍ˒ = Ͳ,ʹͶ ∙ ͳͳͲͲ ∙ ͶͲ ∙ Ͳ,͹Ͳ,͸ = ͳͳ͹͵͵,͵͵ ʙ˃ˎ/˔ˏ 

ɇɚɣɞёɦ ɤɨɷɮɮɢɰɢɟɧɬ ɩɪɨɩɥɚɜɥɟɧɢɹ: �˒˓ = ˍ/ ∙  ሺͳͻ − Ͳ,Ͳͳ̝ܫ ˅ሻ ∙ ݀ˠܷˇ̝ܫ ˅  

 

(13) 

�˒˓ − ˍˑˠ˗˗ˋ˙ˋˈː˕ ˒˓ˑ˒ˎ˃˅ˎˈːˋя  ˍ/ − ˄ˈˊ˓˃ˊˏˈ˓ː˞ˌ ˍˑˠ˗˗ˋ˙ˋˈː˕ ˍˑ˕ˑ˓˞ˌ ː˃ˌˇёˏ ˒ˑ ˗ˑ˓ˏ˖ˎˈ ሺͳͶሻ ˒˓ˋ ˔˅˃˓ˍˈ ː˃ ˒ˑ˔˕ˑяːːˑˏ ˕ˑˍˈ ˑ˄˓˃˕ːˑˌ ˒ˑˎя˓ːˑ˔˕ˋ ˆˇˈ  ˍ/ = Ͳ,͵͸͹݆଴,ଵ9ଶ5 = Ͳ,͵͸͹ ∗ ͷͺ଴,ଵ9ଶ5 = Ͳ,ͺ (14) 
Ɍɨɝɞɚ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɮɨɪɦɭɥɟ (13) ɩɨɥɭɱɢɦ: �˒˓ = Ͳ,ͺ ∙ ሺͳͻ − Ͳ,Ͳͳ ∙ ͹ͺͲሻ ∙ ͷ ∗ ͵͹,Ͷ͹ͺͲ = ͳ,ͳ͸ 

ɉɪɢ ɫɜɚɪɤɟ ɜ ܱܥଶ ɝɥɭɛɢɧɚ ɩɪɨɩɥɚɜɥɟɧɢɹ ɧɚɯɨɞɢɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (15): 

˓˒ܪ = Ͳ,Ͳͳͷ͸ ∙ √ ˓˒�˒ݍ ∙ ͳͲ = Ͳ,Ͳͳͷ͸√ͳͳ͹͵͵,͵͵ͳ,ͳ͸ ∙ ͳͲ = ͳͷ,͹ ˏˏ 

(15) 

ɇɚɣɞёɦ ɲɢɪɢɧɭ ɫɜɚɪɧɨɝɨ ɲɜɚ ɩɨ ɮɨɪɦɭɥɟ (16): В = ʜ˒˓ ∙ Ѱ˒˓ = ͳͷ,͹ ∙ ͳ,ͳ͸ = ͳͺ,ͳͻ ˏˏ (16) 
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Ɋɚɫɫɱɢɬɚɟɦ ɤɨɷɮɮɢɰɢɟɧɬ ɪɚɫɩɥɚɜɥɟɧɢɹ ɩɨ ɮɨɪɦɭɥɟ (17): �˓ = � ,˓ + ∆�˓ = ͳͳ,͸ + Ͳ,ͺ = ͳʹ,Ͷ ˆ/А˚ (17) 

ɇɚɣɞёɦ ɩɥɨɳɚɞɶ ɪɚɡɞɟɥɤɢ ɩɨ ɮɨɪɦɭɥɟ (18): �˓ = ͳ/ʹ ∙ ℎଶ ∙ ሺ�ሻ�ݐ = ͳ/ʹ ∙ ͳͲଶ ∙ ሺͶͷሻ�ݐ = ͷͲˏˏଶ (18) 

 

ɉɥɨɳɚɞɶ ɧɚɩɥɚɜɥɟɧɧɨɝɨ ɦɟɬɚɥɥɚ ɧɚɯɨɞɢɬɫɹ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ: �ː = ˃˓ ∙ ܫ̝ ˅ ∙ ሺͳ − Ѱ˒ሻ͵͸ͲͲ ∙ ߛ ∙ ܸ̝˅  
(19) Ѱ˒ − ɤɨɷɮɮɢɰɢɟɬ ɩɨɬɟɪɶ ɦɟɬɚɥɥɚ ɧɚ ɪɚɡɛɪɵɡɝɢɜɚɧɢɟ ɢ ɭɝɚɪ, ɤɨɬɨɪɵɣ ɪɚɜɟɧ 

ɩɪɢɦɟɪɧɨ 1%, ɩɨɷɬɨɦɭ ɜ ɪɚɫɱёɬɟ ɦɨɠɧɨ ɩɪɟɧɟɛɪɟɱɶ: 

Ɍɨɝɞɚ ɩɨ ɮɨɪɦɭɥɟ (19): �ː = ͳʹ,ͶͲ ∙ ͳͳͲͲ ∙ ሺͳ − Ͳሻ͵͸ͲͲ ∙ ͹,ͺ ∙ Ͳ,͸͵ = Ͳ,͹͸ ˏˏଶ 

ɉɨ ɮɨɪɦɭɥɟ (20) ɧɚɣɞёɦ ɭɫɢɥɟɧɢɟ ɲɜɚ: ʠ = �ːͲ,͹͵ ∙ ܤ = Ͳ,͹͸Ͳ,͹͵ ∙ ͳͺ,ͳͻ = ͷ,͹ͷˏˏ 

 

(20) 

ɂɡ ɩɪɨɜɟɞɟɧɧɵɯ ɪɚɫɱёɬɨɜ ɧɚɣɞёɦ ɝɟɨɦɟɬɪɢɱɟɫɤɢɟ ɩɚɪɚɦɟɬɪɵ ɞɥɹ ɬɚɜɪɨɜɨɝɨ 
ɫɨɟɞɢɧɟɧɢɹ: 

ɇɚɣɞёɦ ɨɛɳɭɸ ɜɵɫɨɬɭ ɲɜɚ ɩɨ ɮɨɪɦɭɥɟ (21): ܦ = ͳͷ,͹ + ͷ,͹ͷ = ʹͳ,ͷ ˏˏ. 
 

(21) 

ɉɨ ɮɨɪɦɭɥɟ (22) ɧɚɣɞёɦ ɪɚɡɦɟɪ ɤɚɬɟɬɚ ɲɜɚ: ʙ = √ʹ ∙ �ː = ͳʹ,͵ ˏˏ. 
 

(22) 

ɇɚɯɨɞɢɦ ɭɫɢɥɟɧɢɟ ɲɜɚ ɩɨ ɮɨɪɦɭɥɟ (23): ʠ = ʙ√ʹ = ͳʹ,͵√ʹ = ͺ,͹ ˏˏ. 
 

(23) 

ɉɨ ɮɨɪɦɭɥɟ (24) ɪɚɫɫɱɢɬɚɟɦ ɝɥɭɛɢɧɭ ɩɪɨɜɚɪɚ: ʜ˒˓ = ܦ − ܥ = ͳͷ,͹ − ͺ.͹ = ͹ ˏˏ. (24) 
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Ɋɚɫɫɱɢɬɚɟɦ ɲɢɪɢɧɭ ɲɜɚ ɩɨ ɮɨɪɦɭɥɟ (25)  В = ʙ ∙ √ʹ = ͳ͹,Ͷ ˏˏ. (25) 

 

ɇɚɣɞёɦ ɤɨɷɮɮɢɰɢɟɧɬ ɮɨɪɦɵ ɲɜɚ ɩɨ ɮɨɪɦɭɥɟ (26): Ѱ = ͳ͹,Ͷʹͳ,ͷ = Ͳ,ͺͷ 

 

(26) 

Ɋɚɫɫɱɢɬɚɟɦ ɝɥɭɛɢɧɭ ɩɪɨɜɚɪɚ ɜɟɪɬɢɤɚɥɶɧɨɣ ɫɬɟɧɤɢ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ: 

ℎ˔˕ = ʙ ∙ ቆͳ − ʹʙଶʹܦଶ + ʙଶቇ 

 

(27) 

ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɮɨɪɦɭɥɨɣ (27): 

ℎ˔˕ = ͳʹ,͵ ∙ ቆͳ − ʹ ∙ ͳʹ,͵ଶʹ ∙ ͳͷ,͹ଶ + ͳʹ,͵ଶቇ = ͺ,͸ ˏˏ. 
ɇɚɣɞёɦ ɲɢɪɢɧɭ ɲɜɚ ɩɪɢ ɫɜɚɪɤɟ ɜ ɥɨɞɨɱɤɭ ɩɨ ɮɨɪɦɭɥɟ (28): 

В = ଶܦʹ�ଶܦʹ√ʹ + ʙଶ = ʹ√ʹ ∙ ʹͳ,ͷଶ ∙ ͳʹ,͵ʹ ∙ ʹͳ,ͷଶ + ͳʹ,͵ଶ = ͳͷ ˏˏ. 
 

(28) 

ȼ ɩɪɢɧɰɢɩɟ ɜɫɟ ɬɪɟɛɨɜɚɧɢɹ ɤ ɪɚɡɦɟɪɚɦ ɲɜɚ ɭɞɨɜɥɟɬɜɨɪɟɧɵ, ɧɚ ɷɬɨɦ ɪɚɫɱёɬ 
ɦɨɠɟɬ ɛɵɬɶ ɡɚɤɨɧɱɟɧ. 

Ɋɚɫɫɱɢɬɚɟɦ ɫɤɨɪɨɫɬɶ ɨɯɥɚɠɞɟɧɢɹ ɩɨ ɮɨɪɦɭɥɟ (29): 

ܹˑ ˘ˎ = � ሺܶˏ − ଴ܶሻଶ ∙ ʹ� ∙ �݇ଵܳ˒ˆ  
(29) ʡˏ = 500 ʠ°  – ɧɚɢɦɟɧɶɲɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɭɫɬɨɣɱɢɜɨɫɬɢ ɚɭɫɬɟɧɢɬɚ; ʡ଴ – ɧɚɱɚɥɶɧɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɫɪɟɞɵ (ɬɟɦɩɟɪɚɬɭɪɚ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɝɨ ɩɨɞɨɝɪɟɜɚ); 

λ = 0,1– ɤɨɷɮɮɢɰɢɟɧɬ ɬɟɩɥɨɩɪɨɜɨɞɧɨɫɬɢˍ˃ˎ ˔ˏ ∙ ˔⁄ ; � − ɛɟɡɪɚɡɦɟɪɧɵɣ ɤɪɢɬɟɪɢɣ ɩɪɨɰɟɫɫɚ; 

Ȼɟɡɪɚɡɦɟɪɧɵɣ ɤɪɢɬɟɪɢɣ � ɡɚɜɢɫɢɬ ɨɬ ɞɪɭɝɨɝɨ ɛɟɡɪɚɡɦɟɪɧɨɝɨ ɤɪɢɬɟɪɢɹ ͳ ⁄ߠ ,ɤɨɬɨɪɵɣ ɧɚɯɨɞɢɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (30); 
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  ͳ ⁄ߠ = ʹܳ˒ˆ�ሺ݇ߜଶሻଶܿߛሺܶˏ − ଴ܶሻ ܿߛ = ͳ,ʹͷ − ˑ˄˝ˈˏː˃я ˕ˈ˒ˎˑ˒ˑ˅ˑˇːˑ˔˕˟, ʙ˃ˎ/˔ˏଷ ʠ°  ݇ଶ – ɤɨɷɮɮɢɰɢɟɧɬ ɩɪɢɜɟɞɟɧɢɹ. 

(30) 

Ⱦɥɹ ɬɚɜɪɨɜɨɝɨ ɫɨɟɞɢɧɟɧɢɹ ɤɨɷɮɮɢɰɢɟɧɬɵ ɛɭɞɭɬ ɪɚɜɧɵ: ݇ଵ = ʹ͵ , ݇ଶ = ͳ 

Ɍɨɝɞɚ ɩɨ ɮɨɪɦɭɥɟ (30): 

ͳ ⁄ߠ = ʹ ∙ ଶଷ ∙ ͳͳ͹͵͵,͵͵͵,ͳͶ ∙ ͵ଶ ∙ ͳ,ʹͷ ∙ ሺͷͲͲ − ͳͷͲሻ = ͳ,Ͷ ͳ ⁄ߠ = ͳ,͸, ɬɨ ɜɟɥɢɱɢɧɚ � = Ͳ,ͷͶ; 

Ɍɨɝɞɚ ɩɨ ɮɨɪɦɭɥɟ (29) ɩɨɥɭɱɢɦ: ܹˑ ˘ˎ = Ͳ,ͷͶ ∙ ሺͷͲͲ − ͳͷͲሻଶ ∙ ʹ� ∙ Ͳ,ͳଶଷ ∙ ͳͳ͹͵͵,͵͵ = ͷ,͵ ʠˑ ˔⁄  

Ɍɚɤɚɹ ɫɤɨɪɨɫɬɶ ɨɯɥɚɠɞɟɧɢɹ ɢ ɜɵɛɪɚɧɧɵɟ ɩɚɪɚɦɟɬɪɵ ɫɜɚɪɤɢ ɧɚɫ 
ɭɞɨɜɥɟɬɜɨɪɹɸɬ. 

2.6 ȼɵɛɨɪ ɫɜɚɪɨɱɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ. 

ɉɪɢ ɜɵɛɨɪɟ ɫɜɚɪɨɱɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɧɚɦ ɧɟ ɨɛɯɨɞɢɦɨ, ɱɬɨ ɛɵ ɨɧɨ 
ɨɛɟɫɩɟɱɢɜɚɥɨ ɡɚɞɚɧɧɵɟ ɪɟɠɢɦɵ ɢ ɛɟɡɨɩɚɫɧɨɫɬɶ ɷɤɫɩɥɭɚɬɚɰɢɢ. 

Для ̥еха̛̛̦̬̚о̏а̦̦о̜ ̭̏а̬к̛ ̏ ̭̬еде ̚ащ̛т̦ых ̐а̚о̏ ̬ɚɫɫɦɚɬɪɢɜɚɥ̛ 
ɨɛɨɪɭɞɨɜɚɧɢɟ ɬɚɤɨɟ ɤɚɤ:  

1 LincolnElectricIdealarcDC-1000, ɬɢɩ ɢɫɬɨɱɧɢɤɚ ɢɧɜɟɪɬɨɪ (Ʉ1387-3) 

2 ȼȾɍ-1202 ɬɢɩ ɢɫɬɨɱɧɢɤɚ ɜɵɩɪɹɦɢɬɟɥɶ 

Ɉɛɚ ɢɫɬɨɱɧɢɤɚ ɢɫɩɨɥɶɡɭɸɬ ɞɥɹ ɧɚɩɥɚɜɨɱɧɵɯ ɢ ɫɜɚɪɨɱɧɵɯ ɪɚɛɨɬ. Ȼɵɥɨ 
ɜɵɛɪɚɧɨ ɨɛɨɪɭɞɨɜɚɧɢɟ LincolnElectricIdealarcDC-1000, ɬɚɤ ɤɚɤ ɨɧɨ ɨɛɥɚɞɚɥɨ 
ɪɹɞɨɦ ɩɪɟɢɦɭɳɟɫɬɜ. Ɍɚɤɢɟ ɩɪɟɢɦɭɳɟɫɬɜɚ ɤɚɤ, ɜɫɬɪɨɟɧɧɵɣ ɦɟɯɚɧɢɡɦ ɩɨɞɚɱɢ 
ɩɪɨɜɨɥɨɤɢ ɜ ɫɚɦɨ ɨɛɨɪɭɞɨɜɚɧɢɟ, ɦɟɧɶɲɢɟ ɝɚɛɚɪɢɬɵ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ȼȾɍ-1202, 

ɱɬɨ ɨɛɟɫɩɟɱɢɬ ɭɞɨɛɫɬɜɨ ɜ ɷɤɫɩɥɭɚɬɚɰɢɢ. Ɍɚɤ ɠɟ ɪɚɫɲɢɪɟɧɧɵɣ ɞɢɚɩɚɡɨɧ ɩɢɬɚɧɢɹ 
ɫɟɬɢ (220/380ȼ) ɢ ɱɚɫɬɨɬ(50/60Ƚɰ). 
  

http://www.welding-russia.ru/catalog.html?itemid=17210
http://www.welding-russia.ru/catalog.html?itemid=17210
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ɇɚɪɢɫɭɧɤɟ 2.3ɢɡɨɛɪɚɠёɧ ɢɧɜɟɪɬɨɪɧɵɣ ɫɜɚɪɨɱɧɵɣ 
ɚɩɩɚɪɚɬLincolnElectricIdealarcDC-1000. 

 
Ɋɢɫɭɧɨɤ 2.3 – «ɋɜɚɪɨɱɧɵɣ ɢɧɜɟɪɬɨɪ LincolnElectricIdealarcDC-1000». 

Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɫɜɚɪɨɱɧɨɝɨ ɢɧɜɟɪɬɨɪɚ  LincolnElectricIdealarcDC-

1000 ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 2.4. 

Ɍɚɛɥɢɰɚ 2.4 – «Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɫɜɚɪɨɱɧɨɝɨ ɢɧɜɟɪɬɨɪɚ 
LincolnElectricIdealarcDC-1000». 

Ɉɫɧɨɜɧɵɟ ɩɚɪɚɦɟɬɪɵ 

ɇɚɩɪɹɠɟɧɢɟ ɫɟɬɢ: 220/380 ȼ 

MIG/MAG ɫɜɚɪɨɱɧɵɣ ɬɨɤ: 150 - 1300 Ⱥ 

ɋɜɚɪɨɱɧɨɟ ɧɚɩɪɹɠɟɧɢɟ: 45 ȼ 

Ⱦɨɩɨɥɧɢɬɟɥɶɧɵɟ ɩɚɪɚɦɟɬɪɵ 

Ⱥɪɬɢɤɭɥ: K1387-3 

Ƚɚɛɚɪɢɬɧɵɟ ɪɚɡɦɟɪɵ: 781x567x991 

ȼɟɫ: 372 ɤɝ. 
MIG/MAG ɬɨɤ ɩɪɢ ɉȼ 100%: 1000 Ⱥ 

MIG/MAG ɬɨɤ ɩɪɢ ɉȼ 60%: 1140 Ⱥ 

Ʉɨɥɢɱɟɫɬɜɨ ɪɨɥɢɤɨɜ ɜ ɩɨɞɚɸɳɟɦ 
ɦɟɯɚɧɢɡɦɟ: 2 

Ɋɚɫɩɨɥɨɠɟɧɢɟ ɩɨɞɚɸɳɟɝɨ ɭɫɬɪɨɣɫɬɜɚ: ȼɧɭɬɪɢ 

Ƚɚɪɚɧɬɢɣɧɵɣ ɫɪɨɤ: 1 

ɉȼ %: 60 

ɑɚɫɬɨɬɚ ɫɟɬɢ, Ƚɰ: 50/60 Ƚɰ 

Ɍɢɩ ɢɫɬɨɱɧɢɤɚ: ɂɧɜɟɪɬɨɪ 

 

http://www.welding-russia.ru/catalog.html?itemid=17210
http://www.welding-russia.ru/catalog.html?itemid=17210
http://www.welding-russia.ru/catalog.html?itemid=17210
http://www.welding-russia.ru/catalog.html?itemid=17210
http://www.welding-russia.ru/catalog.html?itemid=17210
http://www.welding-russia.ru/content/files/catalog1/source/Idealarc_DC1000_1477854186.jpg
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3 ɄɈɇɌɊɈɅɖ ɄȺɑȿɋɌȼȺ ɋȼȺɊɇɕɏ ɋɈȿȾɂɇȿɇɂɃ. 
3.1 ɋɩɨɫɨɛɵ ɢ ɫɪɟɞɫɬɜɚ ɤɨɧɬɪɨɥɹ ɤɚɱɟɫɬɜɚ. 

ɉɪɢ ɩɪɨɜɟɞɟɧɢɟ ɫɜɚɪɨɱɧɵɯ ɪɚɛɨɬ ɞɨɥɠɧɨ ɭɱɢɬɵɜɚɬɶɫɹ ɩɪɨɜɟɞɟɧɢɟ: 

1 ɜɯɨɞɧɨɝɨ ɤɨɧɬɪɨɥɹ: 
2 ɨɩɟɪɚɰɢɨɧɧɨɝɨ ɤɨɧɬɪɨɥɹ: 
3 ɨɰɟɧɤɢ ɫɨɨɬɜɟɬɫɬɜɢɹ ɜɵɩɨɥɧɟɧɧɵɯ ɪɚɛɨɬ ɤɨɧɫɬɪɭɤɰɢɣ: 

ȼɯɨɞɧɨɣ ɤɨɧɬɪɨɥɶ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ: ɤɨɧɬɪɨɥɶ ɫɜɚɪɢɜɚɟɦɵɯ ɦɚɬɟɪɢɚɥɨɜ 
ɤɨɧɫɬɪɭɤɰɢɢ, ɫɜɚɪɨɱɧɵɯ ɦɚɬɟɪɢɚɥɨɜ ɢ ɩɪɨɜɟɪɤɭ ɫɜɚɪɨɱɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ. 

ȼ ɤɨɧɬɪɨɥɟ ɫɜɚɪɢɜɚɟɦɵɯ ɦɚɬɟɪɢɚɥɨɜ ɫɦɨɬɪɹɬ ɧɚ ɧɚɥɢɱɢɟ ɡɚɜɨɞɫɤɨɣ 
ɦɚɪɤɢɪɨɜɤɢ ɫɜɚɪɢɜɚɟɦɵɯ ɦɚɬɟɪɢɚɥɨɜ ɤɨɧɫɬɪɭɤɰɢɢ, ɨɬɫɭɬɫɬɜɢɟ ɞɟɮɨɪɦɚɰɢɣ, 
ɢɫɤɚɠɟɧɢɣ ɮɨɪɦɵ ɢ ɩɨɜɟɪɯɧɨɫɬɧɵɯ ɞɟɮɟɤɬɨɜ. ɉɪɨɜɟɪɹɸɬ ɧɚ ɫɨɨɬɜɟɬɫɬɜɢɟ 
ɥɢɧɟɣɧɵɯ, ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ ɷɥɟɦɟɧɬɨɜ ɤɪɨɦɨɤ, ɪɚɡɦɟɪɨɜ ɡɚɡɨɪɨɜ. Ɋɟɡɭɥɶɬɚɬɵ 
ɮɢɤɫɢɪɭɸ ɜ ɠɭɪɧɚɥɟ ɭɱёɬɚ ɩɨ ɮɨɪɦɟ, ɩɪɢɜɟɞёɧɧɨɦ ɜ ȽɈɋɌ 24297. 

ɉɪɢ ɤɨɧɬɪɨɥɟ ɫɜɚɪɨɱɧɵɯ ɦɚɬɟɪɢɚɥɨɜ ɩɪɨɜɟɪɹɸɬ ɧɚɥɢɱɢɟ: ɫɨɩɪɨɜɨɞɢɬɟɥɶɧɨɝɨ 
ɞɨɤɭɦɟɧɬɚ ɨɛ ɢɯ ɤɚɱɟɫɬɜɟ, ɫɜɢɞɟɬɟɥɶɫɬɜɚ ɨɛ ɚɬɬɟɫɬɚɰɢɢ ɫɜɚɪɨɱɧɵɯ ɦɚɬɟɪɢɚɥɨɜ, 

ɩɪɢɝɨɞɧɨɫɬɶ ɤ ɩɪɢɦɟɧɟɧɢɸ ɩɨ ɭɤɚɡɚɧɧɵɦ ɫɨɩɪɨɜɨɞɢɬɟɥɶɧɵɯ ɞɨɤɭɦɟɧɬɚɯ, 
ɨɬɫɭɬɫɬɜɢɟ ɩɨɜɪɟɠɞɟɧɢɣ ɭɩɚɤɨɜɨɤ ɢ ɦɚɬɟɪɢɚɥɨɜ. Ɋɟɡɭɥɶɬɚɬɵ ɤɨɧɬɪɨɥɹ ɭɤɚɡɵɜɚɸɬ 
ɜ ɠɭɪɧɚɥɟ ɩɨɫɬɭɩɥɟɧɢɹ. 
ȼɯɨɞɧɨɣ ɤɨɧɬɪɨɥɶ ɫɜɚɪɨɱɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɩɪɨɜɨɞɹɬ ɨɫɦɨɬɪ ɢ ɩɪɨɜɟɪɤɭ 
ɫɨɨɬɜɟɬɫɬɜɢɹ ɟɝɨ ɬɟɯɧɢɱɟɫɤɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɞɨɤɭɦɟɧɬɚɰɢɢ. 

ȼ ɨɩɟɪɚɰɢɨɧɧɵɣ ɤɨɧɬɪɨɥɶ ɜɯɨɞɢɬ: ɤɨɧɬɪɨɥɶ ɫɛɨɪɤɢ ɫɜɚɪɢɜɚɟɦɵɯ ɞɟɬɚɥɟɣ, 
ɨɫɜɢɞɟɬɟɥɶɫɬɜɨɜɚɧɢɟ ɫɤɪɵɬɵɯ ɪɚɛɨɬ. Ⱦɥɹ ɤɨɧɬɪɨɥɹ ɫɛɨɪɤɢ ɫɜɚɪɢɜɚɟɦɵɯ ɞɟɬɚɥɟɣ 
ɩɪɨɜɟɪɹɸɬ: ɜɟɥɢɱɢɧɭ ɡɚɡɨɪɨɜ, ɩɨɥɨɠɟɧɢɟ ɫɬɵɤɚ ɢ ɜɟɥɢɱɢɧɭ ɧɚɯɥёɫɬɚ ɫɨɫɬɨɹɧɢɟ 
ɫɜɚɪɢɜɚɟɦɵɯ ɩɨɜɟɪɯɧɨɫɬɟɣ ɩɪɢ ɜɵɩɨɥɧɟɧɢɢ ɩɪɢɯɜɚɬɨɤ. Ⱦɥɹ ɤɨɧɬɪɨɥɹ ɫɜɚɪɤɢ ɩɪɢ 
ɩɟɪɜɨɦ ɩɪɨɯɨɞɟ ɜɢɡɭɚɥɶɧɨ ɢɡɦɟɪɢɬɟɥɶɧɵɦ ɤɨɧɬɪɨɥɟɦ ɜɵɹɜɥɹɸɬ ɧɚɥɢɱɢɟ 
ɞɟɮɟɤɬɨɜ ɢ ɩɪɨɜɟɪɹɸɬ ɫɨɨɬɜɟɬɫɬɜɢɟ ɞɨɤɭɦɟɧɬɚɰɢɢ ɩɨɪɹɞɨɤ ɧɚɥɨɠɟɧɢɹ ɫɥɨёɜ ɲɜɚ 
ɢ ɪɚɡɦɟɪɵ ɲɜɨɜ. ɉɪɢ ɨɫɜɢɞɟɬɟɥɶɫɬɜɨɜɚɧɢɢ ɫɤɪɵɬɵɯ ɫɜɚɪɨɱɧɵɯ ɪɚɛɨɬ, 
ɩɪɟɞɭɫɦɨɬɪɟɧɧɵɯ ɩɪɨɟɤɬɨɦɞɨɥɠɧɚ ɩɪɟɞɨɫɬɚɜɥɹɬɶɫɹ ɞɨɤɭɦɟɧɬɚɰɢɹ ɩɨ ɫɜɚɪɤɟ: 
ɫɟɪɬɢɮɢɤɚɬɵ ɧɚ ɫɜɚɪɢɜɚɟɦɵɟ ɦɚɬɟɪɢɚɥɵ, ɠɭɪɧɚɥ ɫɜɚɪɨɱɧɵɯ ɪɚɛɨɬ,ɤɨɩɢɢ 
ɚɬɬɟɫɬɚɰɢɨɧɧɵɯ ɭɞɨɫɬɨɜɟɪɟɧɢɣ ɫɜɚɪɳɢɤɨɜ ɢ ɫɩɟɰɢɚɥɢɫɬɨɜ,ɞɨɩɭɫɤɧɵɟ ɥɢɫɬɵ 
ɫɜɚɪɳɢɤɨɜ, ɚɤɬɵ ɜɢɡɭɚɥɶɧɨɝɨ ɢ ɢɡɦɟɪɢɬɟɥɶɧɨɝɨ ɤɨɧɬɪɨɥɹ ɫɜɚɪɧɵɯ 
ɫɨɟɞɢɧɟɧɢɣ,ɚɤɬɵ, ɡɚɤɥɸɱɟɧɢɹ ɢ ɩɪɨɬɨɤɨɥɵ ɤɨɧɬɪɨɥɹ ɫɜɚɪɧɵɯ ɫɨɟɞɢɧɟɧɢɣ 
ɧɟɪɚɡɪɭɲɚɸɳɢɦɢ ɢ ɪɚɡɪɭɲɚɸɳɢɦɢ ɦɟɬɨɞɚɦɢ ɢɡɦɟɪɟɧɢɣ ɢ ɢɫɩɵɬɚɧɢɣ. 
ɉɪɢ ɨɰɟɧɤɟ ɫɨɨɬɜɟɬɫɬɜɢɹ ɜɵɩɨɥɧɟɧɧɵɯ ɪɚɛɨɬ, ɩɨ ɫɜɚɪɤɟ ɢ ɫɜɚɪɢɜɚɟɦɵɯ 
ɤɨɧɫɬɪɭɤɰɢɣ ɩɪɨɜɨɞɹɬ ɩɪɢ ɫɞɚɱɟ ɱɚɫɬɢ ɤɨɧɫɬɪɭɤɰɢɢ ɢɥɢ ɨɛɴɟɤɬɚ, ɪɟɤɨɧɫɬɪɭɤɰɢɢ 
ɢɥɢ ɤɚɩɢɬɚɥɶɧɨɝɨ ɪɟɦɨɧɬɚ. 
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Ʉ ɬɪɟɛɨɜɚɧɢɹɦ ɨɰɟɧɤɟ ɨɩɪɟɞɟɥɹɟɬɫɹ ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɨɦ, ɡɚɤɚɡɱɢɤɨɦ ɢɥɢ 
ɩɪɨɟɤɬɧɨɣ ɞɨɤɭɦɟɧɬɚɰɢɟɣ, ɜ ɤɨɬɨɪɨɣ ɩɪɢɜɟɞɟɧɵ ɦɟɬɨɞɵ ɢ ɨɛɴёɦɵ ɤɨɧɬɪɨɥɹ ɬɚɤɢɟ 
ɤɚɤ: ɧɟɨɛɯɨɞɢɦɵɟ ɢɫɩɵɬɚɧɢɹ ɫɜɚɪɧɨɣ ɤɨɧɫɬɪɭɤɰɢɢ ɢ ɬɪɟɛɭɟɦɵɣ ɭɪɨɜɟɧɶ ɤɚɱɟɫɬɜɚ 
ɫɜɚɪɧɵɯ ɫɨɟɞɢɧɟɧɢɣ. ɉɪɢ ɨɰɟɧɤɟ ɫɨɨɬɜɟɬɫɬɜɢɹ ɜɵɩɨɥɧɟɧɧɵɯ ɪɚɛɨɬ ɩɨ ɫɜɚɪɤɟ 
ɩɪɟɞɨɫɬɚɜɥɹɸɬ ɫɥɟɞɭɸɳɭɸ ɞɨɤɭɦɟɧɬɚɰɢɸ: ɢɫɩɨɥɧɢɬɟɥɶɧɵɟ ɱɟɪɬɟɠɢ ɢ 
ɢɫɩɨɥɧɢɬɟɥɶɧɚɹ ɞɨɤɭɦɟɧɬɚɰɢɹ. 

3.2 Ɇɟɬɨɞɵ ɤɨɧɬɪɨɥɹ. 

Ʉɨɧɬɪɨɥɶ ɫɜɚɪɧɵɯ ɫɨɟɞɢɧɟɧɢɣ ɛɵɥ ɜɵɩɨɥɧɟɧ ɧɟɪɚɡɪɭɲɚɸɳɢɦɢ 
ɦɟɬɨɞɚɦɢɭɥɶɬɪɚɡɜɭɤɨɜɵɦ, ɜɢɡɭɚɥɶɧɵɦ ɢ ɢɡɦɟɪɢɬɟɥɶɧɵɦ ɤɨɧɬɪɨɥɟɦ. 

ȼɢɡɭɚɥɶɧɵɣ ɢ ɢɡɦɟɪɢɬɟɥɶɧɵɣ ɤɨɧɬɪɨɥɶ ɩɪɨɜɨɞɹɬ ɫɨɝɥɚɫɧɨ ɬɪɟɛɨɜɚɧɢɹɦ (ɊȾ-

03-606-03) 

 ɉɪɢ ɪɟɦɨɧɬɟ, ɦɨɧɬɚɠɟ, ɪɟɤɨɧɫɬɪɭɤɰɢɢ, ɫɬɪɨɢɬɟɥɶɫɬɜɟ, ɚ ɬɚɤɠɟ ɜ 
ɩɪɨɰɟɫɫɟ ɷɤɫɩɥɭɚɬɚɰɢɢ ɬɟɯɧɢɱɟɫɤɢɯ ɭɫɬɪɨɣɫɬɜ ɢ ɫɨɨɪɭɠɟɧɢɣ 
ɜɢɡɭɚɥɶɧɵɣ ɢ ɢɡɦɟɪɢɬɟɥɶɧɵɣ ɤɨɧɬɪɨɥɶ ɜɵɩɨɥɧɹɟɬɫɹ ɧɚ ɦɟɫɬɟ 
ɩɪɨɢɡɜɨɞɫɬɜɚ ɪɚɛɨɬ. Ⱦɨɥɠɧɨ ɨɛɟɫɩɟɱɟɧɨ ɭɞɨɛɫɬɜɨ ɩɨɞɯɨɞɚ 
ɫɩɟɰɢɚɥɢɫɬɨɜ, ɜɵɩɨɥɧɹɸɳɢɯ ɤɨɧɬɪɨɥɶ, ɤ ɦɟɫɬɭ ɩɪɨɢɡɜɨɞɫɬɜɚ 
ɤɨɧɬɪɨɥɶɧɵɯ ɪɚɛɨɬ, ɫɨɡɞɚɧɵ ɭɫɥɨɜɢɹ ɞɥɹ ɛɟɡɨɩɚɫɧɨɝɨ ɩɪɨɢɡɜɨɞɫɬɜɚ 
ɪɚɛɨɬ. ȼ ɧɟɨɛɯɨɞɢɦɵɯ ɫɥɭɱɚɹɯ ɞɨɥɠɧɵ ɛɵɬɶ ɭɫɬɚɧɨɜɥɟɧɵ ɩɨɞɦɨɫɬɤɢ, 
ɥɸɥɶɤɢ ɨɝɪɚɠɞɟɧɢɹ, ɩɟɪɟɞɜɢɠɧɵɟ ɜɵɲɤɢ ɢɥɢ ɞɪɭɝɢɟ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɟ 
ɭɫɬɪɨɣɫɬɜɚ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɣ ɞɨɫɬɭɩ ɫɩɟɰɢɚɥɢɫɬɚ ɤ ɤɨɧɬɪɨɥɢɪɭɟɦɨɣ 
ɩɨɜɟɪɯɧɨɫɬɢ, ɬɚɤɠɟ ɨɛɟɫɩɟɱɢɬɶ ɜɨɡɦɨɠɧɨɫɬɶ ɩɨɞɤɥɸɱɟɧɢɹ ɦɟɫɬɧɨɝɨ 
ɨɫɜɟɳɟɧɢɹ (ɥɚɦɩ) ɧɚɩɪɹɠɟɧɢɟɦ 12 ȼ. 

 ɍɱɚɫɬɤɢ ɜɢɡɭɚɥɶɧɨɝɨ ɢ ɢɡɦɟɪɢɬɟɥɶɧɨɝɨ ɤɨɧɬɪɨɥɹ ɠɟɥɚɬɟɥɶɧɨ 
ɪɚɫɩɨɥɚɝɚɬɶ ɜ ɨɫɜɟɳɟɧɧɵɯ ɦɟɫɬɚɯ, ɤɨɬɨɪɵɟ ɨɛɥɚɞɚɸɬ ɟɫɬɟɫɬɜɟɧɧɵɦ 
ɨɫɜɟɳɟɧɢɟɦ. Ɍɚɤɠɟ ɞɥɹ ɯɨɪɨɲɟɝɨ ɤɨɧɬɪɚɫɬɚ ɞɟɮɟɤɬɚ ɜ ɡɨɧɟ ɤɨɧɬɪɨɥɹ 
ɧɟɨɛɯɨɞɢɦɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɩɟɪɟɧɨɫɧɨɣ ɢɫɬɨɱɧɢɤ ɫɜɟɬɚ, ɩɪɢɦɟɧɹɬɶ 
ɤɨɦɛɢɧɢɪɨɜɚɧɧɨɟ ɨɫɜɟɳɟɧɢɟ. Ⱦɥɹ ɧɚɞɟɠɧɨɝɨ ɩɪɨɹɜɥɟɧɢɹ ɞɟɮɟɤɬɨɜ 
ɨɫɜɟɳɟɧɧɨɫɬɶ ɤɨɧɬɪɨɥɢɪɭɟɦɵɯ ɩɨɜɟɪɯɧɨɫɬɟɣ ɞɨɥɠɧɚ ɛɵɬɶ ɧɟ ɦɟɧɟɟ 
500Ʌɤ. 

 ɉɪɢ ɜɵɩɨɥɧɟɧɢɢ ɤɨɧɬɪɨɥɹ ɞɨɥɠɟɧ ɨɛɟɫɩɟɱɟɧ ɞɨɫɬɚɬɨɱɧɵɣ ɨɛɡɨɪ ɞɥɹ 
ɫɩɟɰɢɚɥɢɫɬɚ. ɉɨɜɟɪɯɧɨɫɬɶ ɞɨɥɠɧɚ ɪɚɫɫɦɚɬɪɢɜɚɬɶɫɹ ɩɨɞ ɭɝɥɨɦ ɛɨɥɟɟ ͵Ͳ° 
ɤ ɩɥɨɫɤɨɫɬɢ ɤɨɧɬɪɨɥɹ ɨɛɴɟɤɬɚ ɢ ɧɚ ɪɚɫɫɬɨɹɧɢɢ ɞɨ 600 ɦɦ. 

ɉɟɪɟɞ ɩɪɨɜɟɞɟɧɢɟɦ ȼɂɄ ɧɟɨɛɯɨɞɢɦɨ ɩɨɞɝɨɬɨɜɢɬɶ ɩɨɜɟɪɯɧɨɫɬɶ. 
 Ⱦɥɹ ɩɪɨɜɟɞɟɧɢɹ ɜɢɡɭɚɥɶɧɨɝɨ ɢ ɢɡɦɟɪɢɬɟɥɶɧɨɝɨ ɤɨɧɬɪɨɥɹ ɢɞёɬ 

ɩɨɞɝɨɬɨɜɤɚ ɤɨɧɬɪɨɥɢɪɭɟɦɵɯ ɩɨɜɟɪɯɧɨɫɬɟɣ ɩɪɨɜɨɞɢɬɫɹ 
ɩɨɞɪɚɡɞɟɥɟɧɢɹɦɢ ɨɪɝɚɧɢɡɚɰɢɢ, ɜɵɩɨɥɧɹɸɳɟɣ ɪɚɛɨɬɵ. 
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 ɉɪɟɠɞɟ ɱɟɦ ɩɪɨɜɟɫɬɢ ȼɂɄ ɬɪɟɛɭɟɬɫɹ ɜ ɡɨɧɟ ɤɨɧɬɪɨɥɹ ɡɚɱɢɫɬɢɬɶ 
ɩɨɜɟɪɯɧɨɫɬɶ ɤɨɧɬɪɨɥɢɪɭɟɦɨɝɨ ɨɛɴɟɤɬɚɞɨ ɱɢɫɬɨɝɨ ɦɟɬɚɥɥɚ ɨɬ ɨɤɚɥɢɧɵ, 
ɪɠɚɜɱɢɧɵ, ɝɪɹɡɢ, ɲɥɚɤɚ, ɤɪɚɫɤɢ, ɜɥɚɝɢ, ɦɚɫɥɚ, ɛɪɵɡɝ ɪɚɫɩɥɚɜɥɟɧɧɨɝɨ 
ɦɟɬɚɥɥɚ, ɚ ɬɚɤɠɟ ɩɪɨɞɭɤɬɵ ɤɨɪɪɨɡɢɢ ɢ ɞɪɭɝɢɯ ɡɚɝɪɹɡɧɟɧɢɣ, ɦɟɲɚɸɳɢɯ 
ɩɪɨɜɟɞɟɧɢɸ ɤɨɧɬɪɨɥɹ. Ɂɨɧɚ ɡɚɱɢɫɬɤɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɧɨɪɦɚɬɢɜɧɨɣ 
ɞɨɤɭɦɟɧɬɚɰɢɟɣ (ɇȾ) ɧɚ ɜɢɞ ɪɚɛɨɬ ɢɥɢ ɧɚ ɢɡɝɨɬɨɜɥɟɧɢɟ ɢɡɞɟɥɢɹ. ȿɫɥɢ 
ɨɬɫɭɬɫɬɜɭɸɬ ɬɪɟɛɨɜɚɧɢɹ ɜ ɇȾ, ɬɨ ɡɨɧɚ ɡɚɱɢɫɬɤɢ ɞɟɬɚɥɢ ɢ ɫɜɚɪɧɵɯ ɲɜɨɜ 
ɞɨɥɠɧɚ ɫɨɫɬɚɜɥɹɬɶ: 

 ɩɪɢ ɡɚɱɢɫɬɤɟ ɤɪɨɦɨɤ ɞɟɬɚɥɟɣ ɩɨɞ ɜɫɟ ɜɢɞɵ ɞɭɝɨɜɨɣ, ɝɚɡɨɜɨɣ ɢ 
ɤɨɧɬɚɤɬɧɨɣ ɫɜɚɪɤɢ – ɧɟ ɦɟɧɟɟ 20 ɦɦ ɫ ɧɚɪɭɠɧɨɣ ɫɬɨɪɨɧɵ ɢ ɧɟ ɦɟɧɟɟ 10 
ɦɦ ɫ ɜɧɭɬɪɟɧɧɟɣ ɫɬɨɪɨɧɵ ɨɬ ɤɪɨɦɨɤ ɪɚɡɞɟɥɤɢ ɞɟɬɚɥɟɣ. 

 Ɂɚɱɢɳɟɧɧɵɟ ɩɨɞ ɤɨɧɬɪɨɥɶ ɩɨɜɟɪɯɧɨɫɬɢ ɞɟɬɚɥɟɣ, ɫɜɚɪɧɵɯ ɫɨɟɞɢɧɟɧɢɣ, 
ɩɨɜɟɪɯɧɨɫɬɶ ɪɚɡɞɟɥɤɢ ɤɪɨɦɨɤ ɞɟɬɚɥɟɣ, ɩɨɞɝɨɬɨɜɥɟɧɧɵɟ ɩɨɞ ɫɜɚɪɤɭ, 

ɲɟɪɨɯɨɜɚɬɨɫɬɶ ɞɨɥɠɧɚ ɛɵɬɶ ɧɟ ɛɨɥɟɟ Ra 12,5 (Rz 80). 

 Ⱦɥɹ ɩɪɨɜɟɞɟɧɢɹ ɩɨɫɥɟɞɭɸɳɢɯ ɦɟɬɨɞɨɜ ɧɟɪɚɡɪɭɲɚɸɳɟɝɨ ɤɨɧɬɪɨɥɹ 
ɡɚɜɢɫɢɬ ɦɟɬɨɞɚ ɤɨɧɬɪɨɥɹ ɢ ɲɟɪɨɯɨɜɚɬɨɫɬɶ ɞɨɥɠɧɚ ɛɵɬɶ ɧɟ ɛɨɥɟɟ: 

 Ra 3,2 (Rz 20) - ɩɪɢ ɤɚɩɢɥɥɹɪɧɨɦ ɤɨɧɬɪɨɥɟ; 
 Ra 6,3 (Rz 40) - ɩɪɢ ɭɥɶɬɪɚɡɜɭɤɨɜɨɦ ɤɨɧɬɪɨɥɟ 

 Ra 10 (Rz 63) - ɩɪɢ ɦɚɝɧɢɬɨɩɨɪɨɲɤɨɜɨɦ ɤɨɧɬɪɨɥɟ. 

ɉɨɪɹɞɨɤ ȼɂɄ ɩɨɞɝɨɬɨɜɤɢ ɢ ɫɛɨɪɤɢ ɞɟɬɚɥɟɣ ɩɨɞ ɫɜɚɪɤɭ. 
 ɇɟɨɛɯɨɞɢɦɨ ɤɨɧɬɪɨɥɢɪɨɜɚɬɶ ɞɟɬɚɥɢ ɩɨɞ ɫɜɚɪɤɭ: 
 ɩɪɢ ɜɯɨɞɧɨɦ ɤɨɧɬɪɨɥɟ ɞɟɬɚɥɟɣ, ɢɡɞɟɥɢɣ ɢ ɫɛɨɪɨɱɧɵɯ ɟɞɢɧɢɰ ɫɦɨɬɪɹɬ ɧɚ 

ɧɚɥɢɱɢɟ ɦɚɪɤɢɪɨɜɤɢ ɢ ɞɨɤɭɦɟɧɬɚɰɢɢ, ɩɨɞɬɜɟɪɠɞɚɸɳɟɣ ɩɪɢɟɦɤɭ; 
 ɦɚɪɤɢɪɨɜɤɭ ɩɪɨɢɡɜɨɞɢɬɟɥɹ ɦɚɬɟɪɢɚɥɚ ɧɚ ɞɟɬɚɥɹɯ, ɩɨɞɝɨɬɨɜɥɟɧɧɵɯ ɩɨɞ 

ɫɜɚɪɤɭ; 
 ɜ ɦɟɫɬɟ ɬɟɪɦɢɱɟɫɤɨɣ ɪɟɡɤɢ ɡɚɝɨɬɨɜɨɤ, ɬɪɟɛɭɟɬɫɹ ɧɚɥɢɱɢɟ ɭɞɚɥɟɧɢɹ 

ɦɟɯɚɧɢɱɟɫɤɢɦ ɩɭɬёɦ ɁɌȼ; 
 ɝɟɨɦɟɬɪɢɱɟɫɤɭɸ ɮɨɪɦɭ ɨɛɪɚɛɨɬɚɧɧɵɯ ɤɪɨɦɨɤ, ɜ ɬɨɦ ɱɢɫɥɟ ɩɪɢ 

ɩɨɞɝɨɬɨɜɤɟ ɞɟɬɚɥɟɣ ɫ ɪɚɡɥɢɱɧɨɣ ɧɨɦɢɧɚɥɶɧɨɣ ɬɨɥɳɢɧɨɣ ɫɬɟɧɤɢ; 
 ɝɟɨɦɟɬɪɢɱɟɫɤɭɸ ɮɨɪɦɭ ɨɛɪɚɛɨɬɚɧɧɵɯ ɜɧɭɬɪɟɧɧɢɯ ɩɨɜɟɪɯɧɨɫɬɟɣ 

ɤɨɥɶɰɟɜɵɯ ɞɟɬɚɥɟɣ; 
 ɮɨɪɦɭ ɩɨɞɤɥɚɞɧɵɯ ɩɥɚɫɬɢɧ ɢ ɪɚɫɩɥɚɜɥɹɟɦɵɯ ɜɫɬɚɜɨɤ; 
 ɩɨɞɥɟɠɚɳɢɯ ɫɜɚɪɤɟ ɤɪɨɦɨɤ ɢ ɩɪɢɥɟɝɚɸɳɢɯ ɤ ɧɢɦ ɩɨɜɟɪɯɧɨɫɬɟɣ, ɚ ɬɚɤɠɟ 

ɧɚɥɢɱɢɟ ɡɚɱɢɫɬɤɢ ɲɜɚ, ɡɚɜɚɪɤɢ ɪɚɡɴɟɦɚ ɩɨɞɤɥɚɞɧɨɣ ɩɥɚɫɬɢɧɵ ɩɪɨɜɟɪɹɸɬ 
ɧɚ ɱɢɫɬɨɬɭ. 
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ȼɢɡɭɚɥɶɧɨ ɫɥɟɞɭɟɬ ɤɨɧɬɪɨɥɢɪɨɜɚɬɶ ɜ ɜɵɩɨɥɧɟɧɧɨɦ ɫɜɚɪɧɨɦ ɫɨɟɞɢɧɟɧɢɟ: 

 ɨɬɫɭɬɫɬɜɢɟ ɢɥɢ ɧɚɥɢɱɢɟ ɩɨɜɟɪɯɧɨɫɬɧɵɯ ɬɪɟɳɢɧ ɜɫɟɯ ɜɢɞɨɜ ɢ 
ɧɚɩɪɚɜɥɟɧɢɣ; 

 ɨɬɫɭɬɫɬɜɢɟ ɢɥɢ ɧɚɥɢɱɢɟ ɧɚ ɩɨɜɟɪɯɧɨɫɬɢ ɫɜɚɪɧɵɯ ɫɨɟɞɢɧɟɧɢɣ ɞɟɮɟɤɬɨɜ; 
 ɨɬɫɭɬɫɬɜɢɟ ɩɨɜɟɪɯɧɨɫɬɧɵɯ ɞɟɮɟɤɬɨɜ ɜ ɦɟɫɬɚɯ ɡɚɱɢɫɬɤɢ, ɚ ɬɚɤɠɟ ɤɚɱɟɫɬɜɨ 

ɡɚɱɢɫɬɤɢ ɦɟɬɚɥɥɚ ɜ ɦɟɫɬɚɯ ɩɪɢɜɚɪɤɢ ɜɪɟɦɟɧɧɵɯ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ 
ɤɪɟɩɥɟɧɢɣ; 

 ɤɚɱɟɫɬɜɨ ɡɚɱɢɫɬɤɢ ɩɨɜɟɪɯɧɨɫɬɢ ɫɜɚɪɧɨɝɨ ɫɨɟɞɢɧɟɧɢɹ ɢɡɞɟɥɢɹ ɩɨɞ 
ɩɨɫɥɟɞɭɸɳɢɣ ɤɨɧɬɪɨɥɶ ɧɟ ɪɚɡɪɭɲɚɸɳɢɦɢ ɦɟɬɨɞɚɦɢ; 

 ɩɪɚɜɢɥɶɧɨɫɬɶ ɜɵɩɨɥɧɟɧɢɹ, ɚ ɬɚɤɠɟ ɧɚɥɢɱɢɟ ɦɚɪɤɢɪɨɜɤɢ ɲɜɚ. 

ɂɡɦɟɪɟɧɢɹɦɢ ɧɟɨɛɯɨɞɢɦɨ ɤɨɧɬɪɨɥɢɪɨɜɚɬɶ ɜ ɜɵɩɨɥɧɟɧɧɨɦ ɫɜɚɪɧɨɦ 
ɫɨɟɞɢɧɟɧɢɢ: 

 ɪɚɡɦɟɪɵ ɩɨɜɟɪɯɧɨɫɬɧɵɯ ɞɟɮɟɤɬɨɜ, ɜɵɹɜɥɟɧɧɵɯ ɩɪɢ ɜɢɡɭɚɥɶɧɨɦ 
ɤɨɧɬɪɨɥɟ; 

 ɜɵɫɨɬɭ ɢ ɲɢɪɢɧɭ ɲɜɚ, ɚ ɬɚɤɠɟ ɜɨɝɧɭɬɨɫɬɶ ɢ ɜɵɩɭɤɥɨɫɬɶ ɨɛɪɚɬɧɨɣ 
ɫɬɨɪɨɧɵ ɲɜɚ ɜ ɫɥɭɱɚɟ ɞɨɫɬɭɩɧɨɫɬɢ ɨɛɪɚɬɧɨɣ ɫɬɨɪɨɧɵ ɞɥɹ ɤɨɧɬɪɨɥɹ ɲɜɚ; 

 ɜɵɫɨɬɭ ɢ ɝɥɭɛɢɧɭ ɦɟɠɞɭ ɜɚɥɢɤɚɦɢ ɢ ɱɟɲɭɣɱɚɬɨɫɬɢ ɩɨɜɟɪɯɧɨɫɬɢ ɲɜɚ; 
 ɩɨɞɪɟɡɵ ɨɫɧɨɜɧɨɝɨ ɦɟɬɚɥɥɚ; 
 ɨɬɫɭɬɫɬɜɢɟ ɧɟ ɩɪɨɜɚɪɨɜ ɫ ɧɚɪɭɠɧɨɣ ɢ ɜɧɭɬɪɟɧɧɟɣ ɫɬɨɪɨɧɵ ɲɜɚ; 
 ɪɚɡɦɟɪɵ ɤɚɬɟɬɚ ɭɝɥɨɜɨɝɨ ɲɜɚ; 
 ɨɬɫɭɬɫɬɜɢɟ ɩɟɪɟɥɨɦɨɜ ɨɫɟɣ ɫɜɚɪɟɧɧɵɯ ɰɢɥɢɧɞɪɢɱɟɫɤɢɯ ɷɥɟɦɟɧɬɨɜ. 

ɉɪɢ ȼɂɄ ɢɫɩɨɥɶɡɭɸɬ ɫɥɟɞɭɸɳɢɟ ɩɪɢɛɨɪɵ: 
 ɥɭɩɵ, ɚ ɬɚɤɠɟ ɢɡɦɟɪɢɬɟɥɶɧɵɟ Ʌɂ-3-10ɯ; 

 ɥɢɧɟɣɤɢ ɢɡɦɟɪɢɬɟɥɶɧɵɟ ɦɟɬɚɥɥɢɱɟɫɤɢɟ; 
 ɭɝɨɥɶɧɢɤɢ ɩɨɜɟɪɨɱɧɵɟ ͻͲ° ɥɟɤɚɥɶɧɵɟ; 
 ɲɬɚɧɝɟɧɰɢɪɤɭɥɢ; 
 ɳɭɩɵ; 
 ɲɚɛɥɨɧɵ, ɫɩɟɰɢɚɥɶɧɵɟ ɢ ɭɧɢɜɟɪɫɚɥɶɧɵɟ (ɍɒɋ) ɪɚɞɢɭɫɧɵɟ ɪɟɡɶɛɨɜɵɟ ɢ 

ɞɪ.; 
 ɧɭɬɪɨɦɟɬɪɵ, ɦɢɤɪɨɦɟɬɪɢɱɟɫɤɢɟ ɢ ɢɧɞɢɤɚɬɨɪɧɵɟ; 
 ɷɧɞɨɫɤɨɩɵ; 
 ɦɢɤɪɨɦɟɬɪɵ;  
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 ɬɨɥɳɢɧɨɦɟɪɵ ɢ ɫɬɟɧɤɨɦɟɪɵ ɢɧɞɢɤɚɬɨɪɧɵɟ; 
 ɩɨɜɟɪɨɱɧɵɟ ɩɥɢɬɵ. 

Ⱦɥɹ ɨɛɧɚɪɭɠɟɧɢɹ ɜɧɭɬɪɟɧɧɢɯ ɞɟɮɟɤɬɨɜ ɢɥɢ ɞɟɮɟɤɬɨɜ, ɤɨɬɨɪɵɟ ɧɟ ɨɛɧɚɪɭɠɢɬɶ 
ȼɂɄ, ɛɵɥ ɜɵɛɪɚɧ ɭɥɶɬɪɚɡɜɭɤɨɜɨɣ ɦɟɬɨɞ. ɋ ɩɨɦɨɳɶɸ ɭɥɶɬɪɚɡɜɭɤɚ ɦɨɠɧɨ 
ɨɛɧɚɪɭɠɢɬɶ, ɧɚɩɪɢɦɟɪ, ɦɟɥɶɱɚɣɲɢɟ ɞɟɮɟɤɬɵ, ɪɚɫɩɨɥɨɠɟɧɧɵɟ ɧɚ ɝɥɭɛɢɧɟ ɞɨ 
ɦɟɬɪɚ ɢ ɬɨɱɧɨ ɨɩɪɟɞɟɥɢɬɶ ɢɯ ɦɟɫɬɨɧɚɯɨɠɞɟɧɢɟ, ɦɨɠɧɨ ɢɡɦɟɪɢɬɶ ɬɨɥɳɢɧɭ ɞɟɬɚɥɢ 
ɢ ɬ.ɞ. ɉɪɢɱɟɦ ɧɟɬ ɧɭɠɞɵ ɧɢ ɜ ɮɨɬɨɩɥɚɫɬɢɧɤɟ, ɧɢ ɜ ɩɪɨɹɜɢɬɟɥɹɯ: ɧɚɥɢɱɢɟ ɞɟɮɟɤɬɚ 
ɫɪɚɡɭ ɨɩɪɟɞɟɥɹɟɬɫɹ ɫɢɝɧɚɥɨɦ ɧɚ ɷɤɪɚɧɟ ɞɟɮɟɤɬɨɫɤɨɩɚ.  

ɉɪɨɜɟɞɟɧɢɟ ɭɥɶɬɪɚɡɜɭɤɨɜɨɝɨ ɤɨɧɬɪɨɥɹ ɩɪɟɞɥɚɝɚɟɬɫɹ ɢɫɩɨɥɶɡɨɜɚɬɶ 
ɭɥɶɬɪɚɡɜɭɤɨɜɨɣ ɞɟɮɟɤɬɨɫɤɨɩ PELENG ɍȾ3-103. Ⱦɟɮɟɤɬɨɫɤɨɩ ɍȾ3-103ȼȾ 
ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɭɥɶɬɪɚɡɜɭɤɨɜɨɝɨ ɤɨɧɬɪɨɥɹ ɨɫɧɨɜɧɨɝɨ ɦɟɬɚɥɥɚ ɢ ɫɜɚɪɧɵɯ 

ɫɨɟɞɢɧɟɧɢɣ ɥɢɫɬɨɜɵɯ ɷɥɟɦɟɧɬɨɜ, ɬɪɭɛ, ɤɨɬɥɨɜ ɢ ɞɪɭɝɢɯ ɤɨɧɫɬɪɭɤɰɢɣ, ɢɡɦɟɪɟɧɢɹ 

ɬɨɥɳɢɧɵ ɢɡɞɟɥɢɣ ɢɡ ɦɟɬɚɥɥɚ ɢ ɞɪɭɝɢɯ ɦɚɬɟɪɢɚɥɨɜ, ɚ ɬɚɤɠɟ ɞɥɹ ɜɢɯɪɟɬɨɤɨɜɨɝɨ 

ɤɨɧɬɪɨɥɹ ɤɨɧɫɬɪɭɤɰɢɣ ɢɡ ɷɥɟɤɬɪɨɩɪɨɜɨɞɹɳɢɯ ɦɚɬɟɪɢɚɥɨɜ. 

Ⱦɟɮɟɤɬɨɫɤɨɩ PELENG ɍȾ3-103 ɦɨɠɟɬ ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ ɩɪɢ ɦɨɧɬɚɠɟ, 
ɷɤɫɩɥɭɚɬɚɰɢɢ ɢ ɪɟɦɨɧɬɟ ɜ ɫɬɪɨɢɬɟɥɶɫɬɜɟ, ɦɚɲɢɧɨɫɬɪɨɟɧɢɢ, ɷɧɟɪɝɟɬɢɤɟ, 
ɦɟɬɚɥɥɭɪɝɢɱɟɫɤɨɣ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ, ɧɚ ɬɪɚɧɫɩɨɪɬɟ ɢ ɞɪɭɝɢɯ ɨɬɪɚɫɥɹɯ. 

Ɉɫɨɛɟɧɧɨɫɬɢ ɪɟɠɢɦɚ 

 ɱɚɫɬɨɬɧɵɣ ɞɢɚɩɚɡɨɧ ɞɨ 100 ɤȽɰ 

 ɞɢɧɚɦɢɱɟɫɤɢɣ ɢ ɫɬɚɬɢɱɟɫɤɢɣ ɪɟɠɢɦɵ ɤɨɧɬɪɨɥɹ 

 ɫɨɯɪɚɧɟɧɢɟ ɩɪɨɬɨɤɨɥɚ ɤɨɧɬɪɨɥɹ ɜ ɩɚɦɹɬɢ ɞɟɮɟɤɬɨɫɤɨɩɚ ɢ ɟɝɨ ɩɟɪɟɞɚɱɚ ɜ 

ɉɗȼɆ 

 ȼɢɯɪɟɬɨɤɨɜɵɣ ɤɨɧɬɪɨɥɶ 

 ȼɩɟɪɜɵɟ ɜ ɞɟɮɟɤɬɨɫɤɨɩɚɯ "PELENG" ɩɨɹɜɢɥɚɫɶ ɜɨɡɦɨɠɧɨɫɬɶ ɩɪɨɜɨɞɢɬɶ ɧɟ 

ɬɨɥɶɤɨ ɭɥɶɬɪɚɡɜɭɤɨɜɨɣ, ɧɨ ɢ ɜɢɯɪɟɬɨɤɨɜɵɣ ɤɨɧɬɪɨɥɶ. ɋ ɟɝɨ ɩɨɦɨɳɶɸ 

ɦɨɠɧɨ ɨɛɧɚɪɭɠɢɜɚɬɶ ɩɨɜɟɪɯɧɨɫɬɧɵɟ ɢ ɩɨɞɩɨɜɟɪɯɧɨɫɬɧɵɟ ɞɟɮɟɤɬɵ, 
ɧɚɩɪɢɦɟɪ, ɬɪɟɳɢɧɵ ɫ ɪɚɫɤɪɵɬɢɟɦ ɧɟɫɤɨɥɶɤɨ ɦɢɤɪɨɧ ɜ ɨɛɴɟɤɬɚɯ ɢɡ 

ɷɥɟɤɬɪɨɩɪɨɜɨɞɹɳɢɯ ɦɚɬɟɪɢɚɥɨɜ. 
 

Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɞɟɮɟɤɬɨɫɤɨɩɚ PELENG ɍȾ3-103 ɩɪɢɜɟɞɟɧɵ ɜ 

ɬɚɛɥɢɰɟ 3.1. 
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Ɍɚɛɥɢɰɚ 3.1–«Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɞɟɮɟɤɬɨɫɤɨɩɚ PELENG ɍȾ3-103». 

Ɇɟɬɨɞɵ 
ɭɥɶɬɪɚɡɜɭɤɨɜɨɝɨ 
ɤɨɧɬɪɨɥɹ, 
ɪɟɚɥɢɡɭɟɦɵɟ 
ɞɟɮɟɤɬɨɫɤɨɩɨɦ 

ɷɯɨ, ɡɟɪɤɚɥɶɧɵɣ, ɡɟɪɤɚɥɶɧɨ-ɬɟɧɟɜɨɣ (ɁɌɆ) 

Ɇɟɬɨɞɵ 
ɜɢɯɪɟɬɨɤɨɜɨɝɨ 
ɤɨɧɬɪɨɥɹ, 
ɪɟɚɥɢɡɭɟɦɵɟ 
ɞɟɮɟɤɬɨɫɤɨɩɨɦ 

ɮɚɡɨɜɵɣ, ɚɦɩɥɢɬɭɞɧɵɣ 

Ɋɟɠɢɦɵ 
ɜɢɯɪɟɬɨɤɨɜɨɝɨ 
ɤɨɧɬɪɨɥɹ 

ɞɢɧɚɦɢɱɟɫɤɢɣ, ɫɬɚɬɢɱɟɫɤɢɣ 

Ʉɨɥɢɱɟɫɬɜɨ 
ɭɥɶɬɪɚɡɜɭɤɨɜɵɯ 
ɤɚɧɚɥɨɜ 

1 

Ʉɨɥɢɱɟɫɬɜɨ 
ɜɢɯɪɟɬɨɤɨɜɵɯ 
ɤɚɧɚɥɨɜ 

1 

Ɉɫɧɨɜɧɨɣ 

ɢɧɞɢɤɚɬɨɪ 
ɞɟɮɟɤɬɨɫɤɨɩɚ 

ɷɤɪɚɧ TFT 

Ⱦɨɩɨɥɧɢɬɟɥɶɧɵɟ 
ɢɧɞɢɤɚɬɨɪɵ 
ɞɟɮɟɤɬɨɫɤɨɩɚ 

ɜɫɬɪɨɟɧɧɵɣ ɡɜɭɤɨɜɨɣ ɢɧɞɢɤɚɬɨɪ, ɫɜɟɬɨɞɢɨɞ ɧɚ 
ɩɚɧɟɥɢ ɞɟɮɟɤɬɨɫɤɨɩɚ, ɫɜɟɬɨɞɢɨɞ ɧɚ ɜɢɯɪɟɬɨɤɨɜɨɦ 
ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɟ 

ɇɨɦɢɧɚɥɶɧɨɟ 
ɡɧɚɱɟɧɢɟ ɱɚɫɬɨɬɵ 
ɍɁɄ, ɆȽɰ 

0,4;  0,62;  1,25;  1,8;  2,5;  5,0;  10,0 

Ⱥɦɩɥɢɬɭɞɚ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɤɨɥɟɛɚɧɢɣ ɩɪɢ ɜɨɡɛɭɠɞɟɧɢɢ ɍɁɄ, ȼ 

- ɜɵɫɨɤɨɣ 
ɚɦɩɥɢɬɭɞɵ 

120 

- ɧɢɡɤɨɣ 
ɚɦɩɥɢɬɭɞɵ 

4,5 

ɑɚɫɬɨɬɚ 
ɫɥɟɞɨɜɚɧɢɹ 
ɡɨɧɞɢɪɭɸɳɢɯ 
ɢɦɩɭɥɶɫɨɜ ɍɁɄ, Ƚɰ 

25 ... 5000 
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ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 

Ɍɢɩɵ ɪɚɡɜɟɪɬɨɤ 

- ɜ ɪɟɠɢɦɟ 
ɭɥɶɬɪɚɡɜɭɤɨɜɨɝɨ 
ɤɨɧɬɪɨɥɹ 

Ⱥ-ɪɚɡɜɟɪɬɤɚ, А-ɪɚɡɜɟɪɬɤɚ, ȼ-ɪɚɡɜɟɪɬɤɚ 

- ɜ ɪɟɠɢɦɟ 
ɜɢɯɪɟɬɨɤɨɜɨɝɨ 
ɤɨɧɬɪɨɥɹ 

ɛɟɝɭɳɚɹ ɪɚɡɜɟɪɬɤɚ 

Ⱦɢɚɩɚɡɨɧ 
ɪɟɝɭɥɢɪɨɜɤɢ 
ɭɫɢɥɟɧɢɹ 
(ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ) 
ɭɥɶɬɪɚɡɜɭɤɨɜɨɝɨ 
ɤɚɧɚɥɚ, ɞȻ 

0 ... 80 

Ⱦɢɚɩɚɡɨɧ 
ɪɟɝɭɥɢɪɨɜɤɢ 
ɭɫɢɥɟɧɢɹ 
ɜɢɯɪɟɬɨɤɨɜɨɝɨ 
ɤɚɧɚɥɚ, ɨɬɧ.ɟɞ. 

0 ... 63 

Ⱦɢɫɤɪɟɬɧɨɫɬɶ 
ɢɡɦɟɪɟɧɢɹ ɬɨɥɳɢɧɵ 
ɜɫɬɪɨɟɧɧɵɦ 
ɭɥɶɬɪɚɡɜɭɤɨɜɵɦ 
ɬɨɥɳɢɧɨɦɟɬɪɨɦ, ɦɦ 

0,01 

Ƚɥɭɛɢɧɚ 
(ɚɦɩɥɢɬɭɞɚ) ȼɊɑ, 
ɞȻ 

ɧɟ ɛɨɥɟɟ 60 

ɑɚɫɬɨɬɚ 
ɜɢɯɪɟɬɨɤɨɜɨɝɨ 
ɤɨɧɬɪɨɥɹ, ɤȽɰ 

10 ... 100 

Ⱥɦɩɥɢɬɭɞɚ ɫɢɝɧɚɥɚ 
ɡɚɞɚɸɳɟɝɨ 
ɝɟɧɟɪɚɬɨɪɚ 
ɜɢɯɪɟɬɨɤɨɜɨɝɨ 
ɤɚɧɚɥɚ, ȼ 

0,8;  1,5;  3,4;  8,3 

Ⱦɢɚɩɚɡɨɧ 
ɢɡɦɟɪɟɧɢɹ ɝɥɭɛɢɧɵ 
ɜɵɹɜɥɟɧɧɨɝɨ 
ɞɟɮɟɤɬɚ ɜ ɢɡɞɟɥɢɹɯ 
ɢɡ ɫɬɚɥɢ ɞɥɹ ɉɗɉ ɫ 
ɭɝɥɨɦ ɜɜɨɞɚ 0, ɦɦ 

1 … 8850 
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 

Ⱦɥɢɬɟɥɶɧɨɫɬɶ Ⱥ-ɪɚɡɜɟɪɬɤɢ, ɦɤɫ 

- ɦɢɧɢɦɚɥɶɧɚɹ 6 

- ɦɚɤɫɢɦɚɥɶɧɚɹ 3048 

Ⱦɢɚɩɚɡɨɧ 
ɢɡɦɟɪɟɧɢɹ 
ɝɥɭɛɢɧɵ ɬɪɟɳɢɧ ɜ 
ɪɟɠɢɦɟ 
ɜɢɯɪɟɬɨɤɨɜɨɝɨ 

ɤɨɧɬɪɨɥɹ, ɦɦ 

0,1 … 9,9 

Ⱦɢɚɩɚɡɨɧ 
ɢɡɦɟɪɟɧɢɹ 
ɬɨɥɳɢɧɵ (ɞɥɹ 
ɢɡɞɟɥɢɣ ɢɡ ɫɬɚɥɢ), 
ɦɦ 

3 ... 5000 

Ⱦɢɚɩɚɡɨɧ ɪɚɛɨɱɢɯ 
ɬɟɦɩɟɪɚɬɭɪ 
ɨɤɪɭɠɚɸɳɟɝɨ 
ɜɨɡɞɭɯɚ, ɋ 

-20 … +50 

Ɇɚɫɫɚ, ɤɝ, ɧɟ 
ɛɨɥɟɟ: 1,2 

Ƚɚɛɚɪɢɬɧɵɟ 
ɪɚɡɦɟɪɵ, ɦɦ, ɧɟ 
ɛɨɥɟɟ: 

140×220×42 

 

Ⱦɟɮɟɤɬɨɫɤɨɩ PELENG ɍȾ3-103 ɭɫɬɨɣɱɢɜ ɤ ɬɟɦɩɟɪɚɬɭɪɧɵɦ ɭɫɥɨɜɢɹɦ 

ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ, ɫɨɯɪɚɧɟɧɢɟ ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɢ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɚɯ ɨɬ -20 ɞɨ + ��°ʠ. 
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4 ȻȿɁɈɉȺɋɇɈɋɌɖ ɀɂɁɇȿȾȿəɌȿɅɖɇɈɋɌɂ. 
4.1 Ⱥɧɚɥɢɡ ɨɫɧɨɜɧɵɯ ɜɪɟɞɧɵɯ ɢ ɨɩɚɫɧɵɯ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɮɚɤɬɨɪɨɜ. 

ɉɪɨɰɟɫɫɵ ɫɜɚɪɤɢ, ɪɟɡɤɢ ɢ ɧɚɩɥɚɜɤɢ ɦɟɬɚɥɥɨɜ ɹɜɥɹɸɬɫɹ ɢɫɬɨɱɧɢɤɚɦɢ 
ɨɛɪɚɡɨɜɚɧɢɹ ɨɩɚɫɧɵɯ ɢ ɜɪɟɞɧɵɯ ɮɚɤɬɨɪɨɜ, ɫɩɨɫɨɛɧɵɯ ɨɤɚɡɵɜɚɬɶ ɧɚ ɡɞɨɪɨɜɶɟ 
ɪɚɛɨɬɧɢɤɨɜ ɧɟɛɥɚɝɨɩɪɢɹɬɧɨɟ ɜɨɡɞɟɣɫɬɜɢɟ. 

ɇɚɪɭɲɚɹ ɬɟɯɧɢɤɭ ɛɟɡɨɩɚɫɧɨɫɬɢ ɩɪɢ ɩɪɨɜɟɞɟɧɢɢ ɫɜɚɪɨɱɧɵɯ ɪɚɛɨɬ, ɦɨɠɟɬ 
ɩɪɢɜɟɫɬɢ ɤ ɩɨɫɥɟɞɫɬɜɢɹɦ ɬɚɤɢɦ ɤɚɤ: ɜɡɪɵɜɚɦ, ɩɨɠɚɪɚɦ, ɚ ɬɚɤɠɟ ɬɪɚɜɦɚɦ ɢ ɝɢɛɟɥɢ 
ɥɸɞɟɣ. ɉɪɢ ɫɜɚɪɤɟ ɦɟɬɚɥɥɨɜ ɧɚ ɪɚɛɨɱɢɯ ɜɪɟɞɧɵɟ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ ɮɚɤɬɨɪɵ ɤ 
ɧɢɦ ɨɬɧɨɫɢɬɫɹ: ɱɪɟɡɦɟɪɧɚɹ ɡɚɩɵɥёɧɧɨɫɬɶ ɢ ɡɚɝɚɡɨɜɚɧɧɨɫɬɶ ɜɨɡɞɭɯɚ, 

ɭɥɶɬɪɚɮɢɨɥɟɬɨɜɨɟ ɢ ɢɧɮɪɚɤɪɚɫɧɨɟ ɢɡɥɭɱɟɧɢɟ, ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɵɟ ɩɨɥɹ ɢ ɜɥɢɹɧɢɟ 
ɲɭɦɚ.  

ȼ ɡɨɧɭ ɞɵɯɚɧɢɹ ɩɨɫɬɭɩɚɸɬ ɫɜɚɪɨɱɧɵɟ ɚɷɪɨɡɨɥɢ, ɫɨɞɟɪɠɚɳɢɟ ɜ ɫɨɫɬɚɜɟ ɬɜɟɪɞɨɣ 
ɮɚɡɵ ɨɤɫɢɞɵ ɪɚɡɥɢɱɧɵɯ ɦɟɬɚɥɥɨɜ ɢ ɬɨɤɫɢɱɧɵɟ ɝɚɡɵ. ɋɨɫɬɚɜ ɫɜɚɪɨɱɧɨɝɨ ɚɷɪɨɡɨɥɹ 
ɡɚɜɢɫɢɬ ɨɬ ɫɨɫɬɚɜɚ ɫɜɚɪɨɱɧɵɯ ɢ ɫɜɚɪɢɜɚɟɦɵɯ ɦɚɬɟɪɢɚɥɨɜ. Ɇɟɥɶɱɚɣɲɢɟ ɪɚɡɦɟɪɵ 
ɫɜɚɪɨɱɧɨɝɨ ɚɷɪɨɡɨɥɹ, ɥɟɝɤɨ ɩɨɩɚɞɚɸɬ ɜ ɞɵɯɚɬɟɥɶɧɭɸ ɫɢɫɬɟɦɭ ɜ ɥɟɝɤɢɟ, ɢ ɱɚɫɬɢɱɧɨ 
ɨɫɬɚёɬɫɹ ɬɚɦ, ɱɬɨ ɦɨɠɟɬ ɛɵɬɶ ɩɪɢɱɢɧɨɣ ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɯɪɨɧɢɱɟɫɤɢɯ 
ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɵɯ ɛɨɥɟɡɧɟɣ.  

ɂɧɬɟɧɫɢɜɧɨɫɬɶ ɢɡɥɭɱɟɧɢɹ ɫɜɚɪɨɱɧɨɣ ɞɭɝɢ ɜ ɨɩɬɢɱɟɫɤɨɦ ɞɢɚɩɚɡɨɧɟ ɢ ɟɝɨ 
ɫɩɟɤɬɪɚɥɶɧɵɣ ɫɨɫɬɚɜ ɧɚɯɨɞɹɬɫɹ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɦɨɳɧɨɫɬɢ ɞɭɝɢ, ɢɫɩɨɥɶɡɨɜɚɧɧɵɯ 
ɫɜɚɪɨɱɧɵɯ ɦɚɬɟɪɢɚɥɨɜ, ɡɚɳɢɬɧɵɯ ɢ ɩɥɚɡɦɨɨɛɪɚɡɭɸɳɢɯ ɝɚɡɨɜ ɢ ɬ.ɩ. ɉɪɢ 
ɨɬɫɭɬɫɬɜɢɢ ɡɚɳɢɬɵ ɜɨɡɦɨɠɧɨ ɩɨɪɚɠɟɧɢɟ ɨɪɝɚɧɨɜ ɡɪɟɧɢɹ ɢ ɤɨɠɧɵɯ ɩɨɤɪɨɜɨɜ. 

Ɉɬɫɭɬɫɬɜɢɟ ɡɚɳɢɬɵ ɦɨɝɭɬ ɩɪɢɜɟɫɬɢ ɤ ɩɨɪɚɠɟɧɢɹɦ ɨɪɝɚɧɨɜ ɨɠɨɝɢ ɤɨɠɧɵɯ 
ɩɨɤɪɨɜɨɜ ɢ ɨɪɝɚɧɨɜ ɡɪɟɧɢɹ. ɇɟɝɚɬɢɜɧɨɟ ɜɥɢɹɧɢɟ ɧɚ ɡɞɨɪɨɜɶɟ ɦɨɠɟɬ ɨɤɚɡɚɬɶ 

ɢɧɮɪɚɤɪɚɫɧɨɟ ɢɡɥɭɱɟɧɢɟ, ɤɨɬɨɪɨɟɡɚɜɢɫɢɬ ɨɬ ɬɟɦɩɟɪɚɬɭɪɵɩɪɟɞɜɚɪɢɬɟɥɶɧɨ 
ɩɨɞɨɝɪɟɬɵɯ ɢɡɞɟɥɢɣ, ɧɚɝɪɟɜɚɬɟɥɶɧɵɯ ɭɫɬɪɨɣɫɬɜ. 

Ɉɫɧɨɜɧɵɦɢ ɢɫɬɨɱɧɢɤɚɦɢ ɲɭɦɚ ɹɜɥɹɸɬɫɹ, ɜɟɧɬɢɥɹɬɨɪɵ, ɩɥɚɡɦɨɬɪɨɧɵ, 
ɩɧɟɜɦɨɩɪɢɜɨɞɵ, ɢɫɬɨɱɧɢɤɢ ɩɢɬɚɧɢɹ ɢ ɞɪ. ȼɨɡɞɟɣɫɬɜɢɟ ɲɭɦɚ ɧɚ ɨɪɝɚɧɢɡɦ ɡɚɜɢɫɢɬ 
ɨɬ ɫɩɟɤɬɪɚɥɶɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɢ ɭɪɨɜɧɹ ɡɜɭɤɨɜɨɝɨ ɞɚɜɥɟɧɢɹ. 

Ʉ ɨɩɚɫɧɵɦ ɢ ɜɪɟɞɧɵɦ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɦ ɮɚɤɬɨɪɚɦ ɨɬɧɨɫɹɬɫɹ: ɢɧɬɟɧɫɢɜɧɨɟ 
ɢɡɥɭɱɟɧɢɟ ɫɜɚɪɨɱɧɨɣ ɞɭɝɢ ɜ ɨɩɬɢɱɟɫɤɨɦ ɞɢɚɩɚɡɨɧɟ (ɭɥɶɬɪɚɮɢɨɥɟɬɨɜɨɟ, ɜɢɞɢɦɨɟ, 
ɢɧɮɪɚɤɪɚɫɧɨɟ), ɬɜɟɪɞɵɟ ɢ ɝɚɡɨɨɛɪɚɡɧɵɟ ɬɨɤɫɢɱɟɫɤɢɟ ɜɟɳɟɫɬɜɚ ɜ ɫɨɫɬɚɜɟ 
ɫɜɚɪɨɱɧɨɝɨ ɚɷɪɨɡɨɥɹ, ɢɫɤɪɵ, ɛɪɵɡɝɢ ɢ ɜɵɛɪɨɫɵ ɪɚɫɩɥɚɜɥɟɧɧɨɝɨ ɦɟɬɚɥɥɚ ɢ ɲɥɚɤɚ, 
ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɵɟ ɩɨɥɹ, ɭɥɶɬɪɚɡɜɭɤ, ɲɭɦ, ɫɬɚɬɢɱɟɫɤɚɹ ɧɚɝɪɭɡɤɚ ɢ ɬ.ɞ. 

4.2 Ɍɟɯɧɢɤɚ ɛɟɡɨɩɚɫɧɨɫɬɢ ɩɪɢ ɩɪɨɢɡɜɨɞɫɬɜɟ ɫɜɚɪɨɱɧɵɯ ɪɚɛɨɬ. 

Ɉɛɳɢɟ ɩɨɥɨɠɟɧɢɹ ɢ ɧɨɪɦɚɬɢɜɧɵɟ ɦɚɬɟɪɢɚɥɵ ɩɨ ɬɟɯɧɢɤɟ ɛɟɡɨɩɚɫɧɨɫɬɢ ɩɪɢ 
ɫɜɚɪɤɟ ɜ ȽɈɋɌ 12.002-74 ɞɚɧɵ ɨɩɪɟɞɟɥɟɧɢɹ:  
  



 

 

 
Иɡɦ. Лɢɫɬ № ɞɨɤɭɦ. ɉɨɞɩɢɫь Дɚɬɚ 

Лист 

34 15.03.01.2018.148.00 ɉɁ 

«Ɍɟɯɧɢɤɚ ɛɟɡɨɩɚɫɧɨɫɬɢ – ɷɬɨ ɫɢɫɬɟɦɚ ɨɪɝɚɧɢɡɚɰɢɨɧɧɵɯ ɢ ɬɟɯɧɢɱɟɫɤɢɯ 
ɦɟɪɨɩɪɢɹɬɢɣ ɢ ɫɪɟɞɫɬɜ, ɩɪɟɞɨɬɜɪɚɳɚɸɳɢɯ ɜɨɡɞɟɣɫɬɜɢɟ ɧɚ ɪɚɛɨɬɚɸɳɢɯ ɨɩɚɫɧɵɯ 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɮɚɤɬɨɪɨɜ» ɢ «Ɉɯɪɚɧɚ ɬɪɭɞɚ – ɷɬɨ ɫɢɫɬɟɦɚ ɡɚɤɨɧɨɞɚɬɟɥɶɧɵɯ 
ɚɤɬɨɜ ɢ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɢɦ ɫɨɰɢɚɥɶɧɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɯ, ɬɟɯɧɢɱɟɫɤɢɯ ɢ 
ɝɢɝɢɟɧɢɱɟɫɤɢɯ ɢ ɨɪɝɚɧɢɡɚɰɢɨɧɧɵɯ ɦɟɪɨɩɪɢɹɬɢɣ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɯ ɛɟɡɨɩɚɫɧɨɫɬɶ, 
ɫɨɯɪɚɧɟɧɢɹ ɡɞɨɪɨɜɶɹ ɢ ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɢ ɱɟɥɨɜɟɤɚ ɜ ɩɪɨɰɟɫɫɟ ɬɪɭɞɚ». 

ɉɪɢ ɪɚɛɨɬɟ ɫɨ ɫɜɚɪɤɨɣ ɬɪɟɛɭɟɬ ɨɩɪɟɞɟɥёɧɧɨɝɨ ɫɨɛɥɸɞɟɧɢɹ ɤɨɦɩɥɟɤɫɚ ɩɪɚɜɢɥ 
ɬɟɯɧɢɤɢ ɛɟɡɨɩɚɫɧɨɫɬɢ ɢ ɨɯɪɚɧɵ ɬɪɭɞɚ, ɤɨɬɨɪɵɟ ɧɚɯɨɞɹɬɫɹ ɜ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ 
ɤɚɪɬɚɯ ɢ ɫɬɪɨɝɨ ɫɨɛɥɸɞɚɬɶɫɹ ɩɪɢ ɫɜɚɪɨɱɧɵɯ ɪɚɛɨɬɚɯ. Ⱦɥɹ ɫɜɚɪɤɢ ɩɥɚɜɥɟɧɢɟɦɇɚ 
ɫɜɚɪɳɢɤɚ ɦɨɠɟɬ ɜɨɡɞɟɣɫɬɜɨɜɚɬɶ: 

 ɩɨɪɚɠɟɧɢɟ ɷɥɟɤɬɪɢɱɟɫɤɢɦ ɬɨɤɨɦ; 
 ɨɠɨɝɢ, ɨɬ ɛɪɵɡɝ ɫɜɚɪɨɱɧɨɝɨ ɦɟɬɚɥɥɚ; 
 ɩɨɪɚɠɟɧɢɟ ɥɭɱɚɦɢ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɞɭɝɢ ɝɥɚɡ ɢ ɨɬɤɪɵɬɨɣ ɩɨɜɟɪɯɧɨɫɬɢ 

ɤɨɠɢ; 
 ɨɬɪɚɜɥɟɧɢɟ ɝɚɡɚɦɢ, ɜɵɞɟɥɹɸɳɢɦɢɫɹ ɩɪɢ ɫɜɚɪɤɟ; 
 ɩɨɠɚɪɵ ɨɬ ɪɚɫɩɥɚɜɥɟɧɧɨɝɨ ɦɟɬɚɥɥɚ; 
 ɜɡɪɵɜɵ ɛɚɥɥɨɧɨɜ ɫɠɚɬɨɝɨ ɝɚɡɚ ɩɪɢ ɧɟɩɪɚɜɢɥɶɧɨɦ ɨɛɪɚɳɟɧɢɟ; 
 ɬɪɚɜɦɵ ɦɟɯɚɧɢɱɟɫɤɨɝɨ ɯɚɪɚɤɬɟɪɚ. 

 

4.2.1 Ɉɛɟɫɩɟчɟɧɢɟ ɫɚɧɢɬɚɪɧɨ-ɝɢɝɢɟɧɢчɟɫɤɢх ɭɫɥɨɜɢɣ ɬɪɭɞɚ. 
ɉɪɢ ɞɭɝɨɜɨɣ ɫɜɚɪɤɟ: ɜ ɡɚɳɢɬɧɵɯ ɝɚɡɚɯ, ɩɨɞ ɮɥɸɫɨɦ ɫɨɩɪɨɜɨɠɞɚɟɬɫɹ 

ɜɵɞɟɥɟɧɢɟɦ: ɝɚɡɨɜ, ɩɵɥɢ, ɫɜɚɪɨɱɧɨɝɨ ɚɷɪɨɡɨɥɹ, ɚ ɬɚɤɠɟ ɥɭɱɢɫɬɨɣ ɷɧɟɪɝɢɢ. 
ɉɨɷɬɨɦɭ ɧɭɠɧɨ ɪɭɤɨɜɨɞɫɬɜɨɜɚɬɶɫɹ ɝɢɝɢɟɧɢɱɟɫɤɢɦɢ ɫɨɨɛɪɚɠɟɧɢɹɦɢ, ɩɪɢ ɜɵɛɨɪɟ 
ɫɜɚɪɨɱɧɵɯ ɦɚɬɟɪɢɚɥɨɜ ɧɚɪɹɞɭ ɫ ɨɰɟɧɤɨɣ ɢɯ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ ɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤ. 

ɉɪɢ ɞɭɝɨɜɨɣ ɫɜɚɪɤɟ ɨɫɨɛɨɟ ɜɧɢɦɚɧɢɟ ɭɞɟɥɹɟɬɫɹ ɦɟɫɬɧɨɣ ɜɵɬɹɠɧɨɣ 
ɜɟɧɬɢɥɹɰɢɢ, ɧɟɣɬɪɚɥɢɡɚɰɢɹ ɹɞɨɜɢɬɵɯ ɤɨɦɩɨɧɟɧɬɨɜ ɫɜɚɪɨɱɧɨɝɨ ɚɷɪɨɡɨɥɹ, 
ɜɟɧɬɢɥɹɰɢɹ ɮɥɸɫɨɛɭɧɤɟɪɨɜ ɫɬɚɰɢɨɧɚɪɧɵɯ ɫɜɚɪɨɱɧɵɯ ɭɫɬɚɧɨɜɨɤ, ɚ ɬɚɤɠɟ ɫɨɡɞɚɧɢɟ 
ɨɛɳɟɨɛɦɟɧɧɨɣ ɜɟɧɬɢɥɹɰɢɢ. Ɍɚɤ ɠɟ ɡɚɳɢɬɧɵɟ ɫɬёɤɥɚ ɬɳɚɬɟɥɶɧɨ ɩɨɞɛɢɪɚɸɬɫɹ. 

ɂɫɩɵɬɵɜɚɟɦɵɟ ɩɫɢɯɨɥɨɝɢɱɟɫɤɢɟ ɧɚɝɪɭɡɤɢ ɫɜɚɪɳɢɤɨɦ, ɢɡ-ɡɚ ɧɟ ɩɪɟɪɵɜɧɨɝɨ 
ɧɚɛɥɸɞɟɧɢɹ ɡɚ ɫɜɚɪɨɱɧɨɣ ɡɨɧɨɣ, ɜɵɫɨɤɢɟ ɬɪɟɛɨɜɚɧɢɹ ɤ ɬɨɱɧɨɫɬɢ ɞɜɢɠɟɧɢɹ ɢ 
ɩɟɪɟɦɟɳɟɧɢɹ ɷɥɟɤɬɪɨɞɚ. Ɍɪɟɛɨɜɚɧɢɹ ɤ ɡɪɟɧɢɸ ɫɜɹɡɚɧɵ ɢɡ-ɡɚ ɬɳɚɬɟɥɶɧɨɝɨ 

ɧɚɛɥɸɞɟɧɢɹ ɡɚ ɪɚɡɞɟɥɤɨɣ, ɚ ɬɚɤɠɟ ɫɜɚɪɨɱɧɨɣ ɜɚɧɧɵ ɢ ɤɪɢɫɬɚɥɥɢɡɭɸɳɢɦɫɹ 
ɦɟɬɚɥɥɨɦ. Ɋɭɱɧɚɹ ɞɭɝɨɜɚɹ ɫɜɚɪɤɚ ɫɨɩɪɨɜɨɠɞɚɟɬɫɹ ɫɬɚɬɢɱɟɫɤɢɦɢ ɧɚɩɪɹɠɟɧɢɹɦɢ. 
ɑɚɫɬɨ ɫɜɚɪɤɭ ɜɵɩɨɥɧɹɸɬ ɜ ɩɪɢɧɭɠɞёɧɧɨɣ ɩɨɡɟ, ɥёɠɚ ɧɚ ɫɩɢɧɟ ɢɥɢ ɧɚ ɛɨɤɭ, ɫɢɞɹ 
ɧɚ ɤɨɪɬɨɱɤɚɯ ɢ ɬ.ɞ., ɱɬɨ ɩɨɪɨɠɞɚɟɬ ɧɚɩɪɹɠɟɧɢɟ ɦɵɲɰ ɬɟɥɚ ɢ ɪɭɤ. 
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ȼɵɩɨɥɧɟɧɢɟ ɩɨɥɭɚɜɬɨɦɚɬɢɱɟɫɤɨɣ ɫɜɚɪɤɢ ɩɨɞ ɮɥɸɫɨɦ ɭɫɥɨɜɢɹ ɛɨɥɟɟ 
ɡɚɬɪɭɞɧɢɬɟɥɶɧɵ, ɱɟɦ ɩɨɞ ɮɥɸɫɨɦ ɚɜɬɨɦɚɬɢɱɟɫɤɨɣ ɫɜɚɪɤɢ, ɜ ɫɜɹɡɢ ɞɥɢɬɟɥɶɧɵɦ 
ɭɞɟɪɠɚɧɢɟɦ ɜ ɪɭɤɟ ɫɜɚɪɨɱɧɨɣ ɝɨɥɨɜɤɢ ɩɨɥɭɚɜɬɨɦɚɬɚ ɫ ɛɭɧɤɟɪɨɦ ɩɨɞ ɮɥɸɫ ɦɚɫɫɨɣ 
2-2,5 ɤɝ, ɚ ɬɚɤɠɟ ɫɜɹɡɚɧɨ ɫ ɧɚɩɪɹɠɟɧɢɟɦ ɜɧɢɦɚɧɢɹ ɜɨ ɜɪɟɦɹ ɬɪɟɛɨɜɚɬɟɥɶɧɨɝɨ 
ɫɨɛɥɸɞɟɧɢɹ ɪɟɠɢɦɚ ɫɜɚɪɤɢ. ɉɨɦɢɦɨ ɷɬɨɝɨ, ɤɨɧɰɟɧɬɪɚɰɢɹ ɚɷɪɨɡɨɥɹ, ɮɬɨɪɢɫɬɵɯ 
ɫɨɟɞɢɧɟɧɢɣ ɢ ɨɤɢɫɥɨɜ ɦɚɪɝɚɧɰɚ ɜ ɡɨɧɟ ɞɵɯɚɧɢɹ ɫɜɚɪɳɢɤɚ ɢɫɩɨɥɶɡɨɜɚɜɲɢɣ 
ɩɨɥɭɚɜɬɨɦɚɬ ɛɨɥɶɲɟ ɱɟɦ ɭ ɫɜɚɪɳɢɤɚ, ɤɨɬɨɪɵɣ ɢɫɩɨɥɶɡɭɟɬ ɚɜɬɨɦɚɬ. 

 

4.2.2 Эɥɟɤɬɪɨɛɟɡɨɩɚɫɧɨɫɬь. 

ɉɪɢ ɧɚɪɭɲɟɧɢɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ ɦɨɠɟɬ ɩɨɫɥɭɠɢɬɶ 
ɩɪɢɱɢɧɨɣ ɤ ɩɨɪɚɠɟɧɢɸ ɷɥɟɤɬɪɢɱɟɫɤɢɦ ɬɨɤɨɦ. Ʉɨɬɨɪɵɟ ɦɨɝɭɬ ɩɪɢɜɟɫɬɢ ɤ 
ɨɫɧɨɜɧɵɦ ɜɢɞɚɦ ɩɨɪɚɠɟɧɢɹ: ɭɞɚɪ ɩɪɢ ɩɪɢɤɨɫɧɨɜɟɧɢɢ ɤ ɬɨɤɨɜɟɞɭɳɢɦ ɱɚɫɬɹɦ, 
ɨɠɨɝɢ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɞɭɝɨɣ ɢ ɞɪ. ɋɚɦɵɟ ɨɩɚɫɧɵɟ ɷɥɟɤɬɪɢɱɟɫɤɢ ɭɞɚɪɵ ɬɨɤɨɦ, 
ɤɨɬɨɪɵɟ ɫɨɩɪɨɜɨɠɞɚɸɬɫɹ ɫɭɞɨɪɨɝɚɦɢ ɭ ɱɟɥɨɜɟɤɚ, ɩɨɬɟɪɹ ɫɨɡɧɚɧɢɹ, ɫɢɥɶɧɚɹ 
ɫɥɚɛɨɫɬɶ, ɚ ɬɚɤɠɟ ɨɫɬɚɧɨɜɤɨɣ ɨɪɝɚɧɨɜ ɞɵɯɚɧɢɹ ɢ ɫɟɪɞɰɚ. 

Ɉɬɪɢɰɚɬɟɥɶɧɨ ɜɥɢɹɸɳɢɟ ɮɚɤɬɨɪɵ ɜ ɪɟɡɭɥɶɬɚɬɟ ɩɨɪɚɠɟɧɢɹ ɷɥɟɤɬɪɢɱɟɫɤɢɦ 
ɬɨɤɨɦ, ɹɜɥɹɸɬɫɹ ɞɥɢɬɟɥɶɧɨɫɬɶ ɢ ɜɟɥɢɱɢɧɚ ɬɨɤɚ, ɧɚɩɪɹɠɟɧɢɟ ɢ ɱɚɫɬɨɬɚ, ɭɬɨɦɥɟɧɢɟ, 
ɬɟɦɩɟɪɚɬɭɪɚ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ, ɛɨɥɟɡɧɟɧɧɨɟ ɫɨɫɬɨɹɧɢɟ, ɬɚɤ ɠɟ ɪɨɞ ɬɨɤɚ 
(ɩɟɪɟɦɟɧɧɵɣ ɬɨɤ ɧɚɢɛɨɥɟɟ ɨɩɚɫɟɧ). 

Ⱦɥɹ ɬɨɝɨ ɱɬɨ ɛɵ ɭɫɬɚɧɨɜɢɬɶ ɭɪɨɜɟɧɶ ɭɝɪɨɡɵ ɧɟɨɛɯɨɞɢɦɨ ɨɪɢɟɧɬɢɪɨɜɚɬɶɫɹ ɧɟ 
ɧɚ ɛɟɡɨɩɚɫɧɵɣ ɬɨɤ, ɚ ɧɚ ɛɟɡɨɩɚɫɧɨɟ ɧɚɩɪɹɠɟɧɢɟ. Ȼɟɡɨɩɚɫɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɜ ɫɵɪɵɯ 
ɩɨɦɟɳɟɧɢɹɯ 12 ȼ, ɚ ɜ ɫɭɯɨɦ ɩɨɦɟɳɟɧɢɟ 36 ȼ. 

ɉɪɢ ɫɨɩɪɢɤɨɫɧɨɜɟɧɢɢ ɫ ɱɚɫɬɹɦɢ ɬɨɤɨɜɟɞɭɳɢɯ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɭɫɬɚɧɨɜɨɤ ɢ 
ɦɟɬɚɥɥɢɱɟɫɤɢɦɢ ɱɚɫɬɹɦɢ, ɧɚɯɨɞɹɳɢɟɫɹ ɩɨɞ ɧɚɩɪɹɠɟɧɢɟɦ ɜɨɡɧɢɤɚɟɬ ɨɩɚɫɧɨɫɬɶ 
ɩɨɪɚɠɟɧɢɹ ɷɥɟɤɬɪɢɱɟɫɤɢɦ ɬɨɤɨɦ. ɉɨɷɬɨɦɭ ɡɚɡɟɦɥɹɸɬ ɜɫɟ ɫɜɚɪɨɱɧɵɟ ɝɟɧɟɪɚɬɨɪɵ, 
ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɢ, ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ. ȼ ɫɥɭɱɚɟ ɩɪɨɛɨɹ ɧɚ ɜɬɨɪɢɱɧɭɸ ɨɛɦɨɬɤɭ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɩɟɪɜɢɱɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ ɡɚɡɟɦɥɹɸɬ ɜɦɟɫɬɟ ɫ ɦɟɬɚɥɥɢɱɟɫɤɢɦ 
ɤɨɠɭɯɨɦ. ɉɪɢɛɨɪ ɞɥɹ ɩɟɪɟɤɥɸɱɟɧɢɹ ɢ ɜɤɥɸɱɟɧɢɹ ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ ɬɨɤɚ ɞɨɥɠɧɨ 
ɢɦɟɬɶ ɡɚɡɟɦɥёɧɧɵɟ ɡɚɳɢɬɧɵɟ ɤɨɠɭɯɢ. 

ɋɢɫɬɟɦɚɬɢɱɟɫɤɢ ɫɜɚɪɳɢɤɨɦ ɢ ɷɥɟɤɬɪɨɦɨɧɬɟɪɨɦ ɩɪɨɜɨɞɢɬɫɹ ɜɧɟɲɧɢɣ ɨɫɦɨɬɪ 
ɡɚɡɟɦɥɟɧɢɹ ɢ ɨɫɦɨɬɪ ɫɜɚɪɨɱɧɵɯ ɭɫɬɚɧɨɜɨɤ. 

Ɋɚɛɨɬɚ ɫɨ ɫɜɚɪɨɱɧɵɦɢ ɭɫɬɚɧɨɜɤɚɦɢ ɧɟ ɞɨɩɭɫɤɚɟɬɫɹ ɛɟɡ ɩɪɨɜɟɪɤɢ ɢɯ ɧɚ 
ɨɬɫɭɬɫɬɜɢɟ ɡɚɦɵɤɚɧɢɹ ɧɚ ɤɨɪɩɭɫ, ɧɚ ɰɟɥɨɫɬɧɨɫɬɶ ɡɚɡɟɦɥɹɸɳɟɝɨ ɩɪɨɜɨɞɚ. 

ɋɥɟɞɭɟɬ ɪɟɝɭɥɹɪɧɨ ɢɡɦɟɪɹɬɶ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɡɚɡɟɦɥɹɸɳɢɯ ɭɫɬɪɨɣɫɬɜ ɫɨɝɥɚɫɧɨ 
ɩɥɚɧɭ ɪɟɝɥɚɦɟɧɬɧɵɯ ɪɚɛɨɬ, ɧɨ ɧɟ ɪɟɠɟ ɨɞɧɨɝɨ ɪɚɡɚ ɜ ɝɨɞ. 

ɇɚɩɪɹɠɟɧɢɟ ɯɨɥɨɫɬɨɝɨ ɯɨɞɚ ɢɫɬɨɱɧɢɤɨɜ ɩɢɬɚɧɢɹ ɨɩɚɫɧɨ, ɤɨɝɞɚ ɫɜɚɪɳɢɤ 
ɫɨɩɪɢɤɚɫɚɟɬɫɹ ɫ ɛɨɥɶɲɢɦ ɦɟɬɚɥɥɢɱɟɫɤɢɦɢ ɩɨɜɟɪɯɧɨɫɬɹɦɢ. 
  



 

 

 
Иɡɦ. Лɢɫɬ № ɞɨɤɭɦ. ɉɨɞɩɢɫь Дɚɬɚ 

Лист 

36 15.03.01.2018.148.00 ɉɁ 

Ɍɚɤɠɟ ɷɥɟɤɬɪɨɫɜɚɪɨɱɧɵɟ ɭɫɬɚɧɨɜɤɢ ɫɧɚɛɠɚɸɬ ɚɜɬɨɦɚɬɢɱɟɫɤɢɦ ɜɤɥɸɱɟɧɢɟɦ 
ɫɜɚɪɨɱɧɨɣ ɰɟɩɢ ɩɪɢ ɫɨɩɪɢɤɨɫɧɨɜɟɧɢɢ ɷɥɟɤɬɪɨɞɚ ɫɨ ɫɜɚɪɢɜɚɟɦɵɦ ɢɡɞɟɥɢɟɦ ɢ 
ɚɜɬɨɦɚɬɢɱɟɫɤɢɦ ɨɬɤɥɸɱɟɧɢɟɦ ɩɪɢ ɯɨɥɨɫɬɨɦ ɯɨɞɟ, ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɛɟɡɨɩɚɫɧɨɫɬɢ 
ɫɜɚɪɳɢɤɚ. 

ɉɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɨɫɰɢɥɥɹɬɨɪɚ, ɤɨɬɨɪɵɣ ɞɨɥɠɟɧ ɛɵɬɶ ɨɝɪɚɠɞёɧ, ɚ ɤɨɠɭɯ 
ɡɚɡɟɦɥёɧ, ɢɥɢ ɢɡɝɨɬɨɜɥɟɧ ɢɡ ɬɨɤɨɧɟɩɪɨɜɨɞɹɳɟɝɨ ɦɚɬɟɪɢɚɥɚ; ɧɟɨɛɯɨɞɢɦɨ 

ɚɜɬɨɦɚɬɢɱɟɫɤɨɟ ɨɬɤɥɸɱɟɧɢɟ ɧɚɩɪɹɠɟɧɢɹ ɩɪɢ ɫɦɟɧɟ ɷɥɟɤɬɪɨɞɨɜ ɢ ɤɨɧɞɟɧɫɚɬɨɪ 
ɛɟɡɨɩɚɫɧɨɫɬɢ. 

Ʉ ɞɭɝɨɜɨɣ ɫɜɚɪɤɟ ɪɚɡɪɟɲɚɟɬɫɹ ɞɨɩɭɫɤɚɬɶ ɫɜɚɪɳɢɤɨɜ, ɤɨɬɨɪɵɟ ɩɪɨɲɥɢ 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɟ ɨɛɭɱɟɧɢɟ, ɢɦɟɸɳɢɯ ɭɞɨɫɬɨɜɟɪɟɧɢɟ ɧɚ ɩɪɚɜɨ ɜɵɩɨɥɧɟɧɢɹ 
ɞɚɧɧɨɝɨ ɜɢɞɚ ɜɵɩɨɥɧɟɧɢɹ ɫɜɚɪɨɱɧɵɯ ɪɚɛɨɬ, ɩɪɨɲɟɞɲɢɯ ɢɧɫɬɪɭɤɬɚɠ ɢ ɩɪɨɜɟɪɤɭ 
ɡɧɚɧɢɣ ɬɟɯɧɢɤɢ ɛɟɡɨɩɚɫɧɨɫɬɢ ɫ ɨɮɨɪɦɥɟɧɢɟɦ ɜ ɫɩɟɰɢɚɥɶɧɨɦ ɠɭɪɧɚɥɟ, ɚ ɬɚɤɠɟ 
ɩɪɨɲɟɞɲɢɯ ɦɟɞɢɰɢɧɫɤɨɟ ɨɛɫɥɟɞɨɜɚɧɢɟ. 

ɋɜɚɪɳɢɤɚɦ ɧɟ ɪɚɡɪɟɲɚɟɬɫɹ ɩɨɞɤɥɸɱɚɬɶ ɜ ɫɟɬɶ ɢ ɨɬɤɥɸɱɚɬɶ ɨɬ ɫɟɬɢ 
ɷɥɟɤɬɪɨɫɜɚɪɨɱɧɵɟ ɚɝɪɟɝɚɬɵ, ɚ ɬɚɤɠɟ ɦɨɧɬɚɠ ɢɯ. Ɋɟɦɨɧɬ ɢ ɦɨɧɬɚɠ 
ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ ɦɨɝɭɬ ɜɵɩɨɥɧɹɬɶ ɬɨɥɶɤɨ ɩɨɞɝɨɬɨɜɥɟɧɧɵɟ ɷɥɟɤɬɪɨɦɨɧɬёɪɵ. 
ɂɫɩɪɚɜɥɹɬɶ ɫɢɥɨɜɵɟ ɷɥɟɤɬɪɢɱɟɫɤɢɟ ɰɟɩɢ ɫɜɚɪɳɢɤɚɦ ɤɚɬɟɝɨɪɢɱɟɫɤɢ ɡɚɩɪɟɳɚɟɬɫɹ. 

Ⱦɥɢɧɚ ɩɪɨɜɨɞɨɜ ɞɥɹ ɪɭɱɧɨɣ ɞɭɝɨɜɨɣ ɫɜɚɪɤɢ ɞɨɥɠɧɚ ɛɵɬɶ ɧɟ ɛɨɥɟɟ 10 ɦ. 
ɇɟɥɶɡɹ ɫɤɪɭɱɢɜɚɬɶ ɫɜɚɪɨɱɧɵɟ ɩɪɨɜɨɞɚ ɢ ɢɫɩɨɥɶɡɨɜɚɬɶ ɫ ɩɨɜɪɟɠɞёɧɧɨɣ ɢɡɨɥɹɰɢɟɣ 
ɩɪɨɜɨɞɚ. 

ɋɜɚɪɳɢɤ ɞɨɥɠɟɧ ɜɵɤɥɸɱɚɬɶ ɫɜɚɪɨɱɧɵɣ ɚɝɪɟɝɚɬ: ɩɪɢ ɨɬɥɭɱɤɟ ɫ ɪɚɛɨɱɟɝɨ ɦɟɫɬɚ, 
ɩɪɢ ɩɟɪɟɪɵɜɟ ɩɨɞɚɱɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, ɉɪɢ ɨɛɧɚɪɭɠɟɧɢɢ ɧɟɢɫɩɪɚɜɧɨɫɬɢ 
ɫɜɚɪɨɱɧɨɝɨ ɚɝɪɟɝɚɬɚ ɜɨ ɜɪɟɦɹ ɪɚɛɨɬɵ, ɩɪɢ ɱɢɫɬɤɟ, ɭɛɨɪɤɟ ɪɚɛɨɱɟɝɨ ɦɟɫɬɚ ɢ 
ɚɝɪɟɝɚɬɚ ɫɜɚɪɳɢɤ ɞɨɥɠɟɧ ɜɵɤɥɸɱɢɬɶ ɫɜɚɪɨɱɧɵɣ ɚɝɪɟɝɚɬ. 

 

4.2.3 Ɉɛɟɫɩɟчɟɧɢɟ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ. 

ɉɪɚɜɢɥɚ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɩɪɢ ɩɪɨɜɟɞɟɧɢɢ ɫɜɚɪɨɱɧɵɯ ɪɚɛɨɬ ɞɨɥɠɧɵ 
ɫɬɪɨɝɨ ɫɨɛɥɸɞɚɬɶɫɹ, ɤ ɩɪɨɜɟɞɟɧɢɸ ɫɜɚɪɨɱɧɵɯ ɪɚɛɨɬ ɞɨɩɭɫɤɚɸɬɫɹ ɥɢɰɚ 
ɩɪɨɲɟɞɲɢɟ ɢɫɩɵɬɚɧɢɹ ɜ ɡɧɚɧɢɢ ɬɪɟɛɨɜɚɧɢɢ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ. 

ɍ ɦɟɫɬɚ ɩɪɨɜɟɞɟɧɢɹ ɫɜɚɪɨɱɧɵɯ ɪɚɛɨɬ ɞɨɥɠɧɵ ɜɫɟɝɞɚ ɛɵɬɶ ɜ ɧɚɥɢɱɢɢ ɢ 
ɢɫɩɪɚɜɧɨɦ ɫɨɫɬɨɹɧɢɟ ɫɪɟɞɫɬɜɚ ɩɨɠɚɪɨɬɭɲɟɧɢɹ.ɋɜɚɪɳɢɤ ɨɛɹɡɚɧ ɭɦɟɬɶ 
ɩɨɥɶɡɨɜɚɬɶɫɹ ɫɪɟɞɫɬɜɚɦɢ ɨɝɧɟɬɭɲɟɧɢɹ ɢ ɩɪɢɦɟɧɹɬɶ ɢɯ ɜ ɫɨɨɬɜɟɬɫɬɜɢɟ ɫ 
ɢɧɫɬɪɭɤɰɢɹɦɢ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɯɚɪɚɤɬɟɪɚ ɝɨɪɹɳɟɝɨ ɜɟɳɟɫɬɜɚ ɢ ɜɟɳɟɫɬɜɚ 
ɨɝɧɟɬɭɲɢɬɟɥɹ. 

ɉɪɢ ɧɟɢɫɩɪɚɜɧɨɦ ɨɛɨɪɭɞɨɜɚɧɢɢ ɩɪɨɜɨɞɢɬɶ ɫɜɚɪɤɭ ɡɚɩɪɟɳɚɟɬɫɹ. Ⱦɨɩɭɫɤɚɬɶ ɤ 
ɪɚɛɨɬɟ ɪɚɛɨɱɢɯ ɧɟ ɩɪɨɲɟɞɲɢɯ ɢɫɩɵɬɚɧɢɹ ɩɨ ɫɜɚɪɨɱɧɵɦ ɪɚɛɨɬɚɦ ɢ ɛɟɡ ɩɪɨɜɟɪɤɢ 
ɢɯ ɡɧɚɧɢɣ ɩɪɚɜɢɥ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ. 
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ȼ ɫɥɭɱɚɟ ɩɨɠɚɪɚ ɢɥɢ ɡɚɝɨɪɚɧɢɹ, ɨɛɹɡɚɧɵ ɧɟ ɦɟɞɥɟɧɧɨ ɜɵɡɜɚɬɶ ɩɨɠɚɪɧɭɸ ɱɚɫɬ 
ɢ ɩɪɢɧɹɬɶ ɦɟɪɵ ɤ ɥɢɤɜɢɞɚɰɢɢ ɡɚɝɨɪɚɧɢɹ ɢɥɢ ɩɨɠɚɪ ɢɦɟɸɳɢɦɫɹ ɫɪɟɞɫɬɜɚɦɢ 
ɩɨɠɚɪɨɬɭɲɟɧɢɹ. 

ɇɟ ɞɨɩɭɫɤɚɟɬɫɹ ɡɚɝɪɨɦɨɠɞɚɬɶ, ɡɚɤɪɵɜɚɬɶ ɩɨɠɚɪɧɵɟ ɩɪɨɟɡɞɵ ɢ ɩɪɨɯɨɞɵ ɤ 
ɩɨɠɚɪɧɨɦɭ ɢɧɜɟɧɬɚɪɸ, ɨɛɨɪɭɞɨɜɚɧɢɸ ɢ ɩɨɠɚɪɧɵɦ ɤɪɚɧɚɦ. 

Ɍɚɤɠɟ ɡɚɩɪɟɳɚɟɬɫɹ ɜɵɩɨɥɧɹɬɶ ɫɜɚɪɨɱɧɵɟ ɪɚɛɨɬɵ ɜɛɥɢɡɢ ɜɡɪɵɜɨɨɩɚɫɧɵɯ ɢ 
ɨɝɧɟɨɩɚɫɧɵɯ ɦɚɬɟɪɢɚɥɨɜ. 
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5 ɂɋɋɅȿȾɈȼȺɌȿɅɖɋɄɈ-ɗɄɋɉȿɊɂɆȿɇɌȺɅɖɇɕɃ ɊȺɁȾȿɅ. 
5.1 ɉɥɚɧ ɷɤɫɩɟɪɢɦɟɧɬɚ, ɰɟɥɢ ɢ ɡɚɞɚɱɢ. 

ɐɟɥɶ ɞɚɧɧɨɝɨ ɷɤɫɩɟɪɢɦɟɧɬɚ ɢɫɫɥɟɞɨɜɚɬɶ ɜɥɢɹɧɢɟ ɩɨɪɵ, ɚ ɬɚɤɠɟ ɮɨɪɦɵ ɲɜɚ ɧɚ 
ɜɨɡɧɢɤɧɨɜɟɧɢɟ ɩɥɚɫɬɢɱɟɫɤɢɯ ɞɟɮɨɪɦɚɰɢɣ ɢ ɤɪɢɬɢɱɟɫɤɢɯ ɧɚɩɪɹɠɟɧɢɣ ɜ ɲɜɟ. 

Ɂɚɞɚɱɟɣ ɷɤɫɩɟɪɢɦɟɧɬɚ ɹɜɥɹɟɬɫɹ ɩɨɫɬɪɨɢɬɶ ɞɚɧɧɨɟ ɫɨɟɞɢɧɟɧɢɟ ɞɟɬɚɥɟɣ ɧɟ 
ɫɢɦɦɟɬɪɢɱɧɨ ɜ ɥɨɞɨɱɤɭ, ɚ ɜɬɨɪɨɣ ɢɫɫɥɟɞɭɟɦɵɣ ɲɨɜ ɫɢɦɦɟɬɪɢɱɧɨ ɜ ɥɨɞɨɱɤɭ, ɜ 
ɨɞɧɨɦ ɢ ɬɨɦ ɠɟ ɦɟɫɬɟ ɛɭɞɟɬ ɞɨɩɭɳɟɧ ɞɟɮɟɤɬ, ɩɨɪɚ 3 ɦɦ. ɉɨɫɥɟ ɱɟɝɨ ɦɵ ɧɚɱɢɧɚɟɦ 
ɢɫɫɥɟɞɨɜɚɬɶ ɩɨɫɬɚɜɥɟɧɧɭɸ ɡɚɞɚɱɭ ɜ ɩɪɨɝɪɚɦɦɟ ANSВS. Ⱦɥɹ ɢɡɭɱɟɧɢɹ ɞɚɧɧɨɣ 
ɡɚɞɚɱɢ ɛɵɥɨ ɩɪɢɧɹɬɨ ɜɡɹɬɶ ɧɚɲɟ ɫɜɚɪɧɨɟ ɫɨɟɞɢɧɟɧɢɹ ɤɚɤ ɰɟɥɶɧɵɣ ɦɚɬɟɪɢɚɥ ɫ 
ɩɪɟɞɟɥɨɦ ɬɟɤɭɱɟɫɬɢ ɫɬɚɥɢ 09Ƚ2ɋ. 

ȼ ɩɪɨɝɪɚɦɦɟ ANSВS ɛɵɥ ɩɪɨɢɡɜɟɞёɧ ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɨ-ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɣ 
ɪɚɡɞɟɥ ɫɜɚɪɧɨɝɨ ɲɜɚ. 

ɉɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ ɚɧɚɥɢɡɚ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɢɠɟ. 
ɇɚ ɪɢɫɭɧɤɟ 5.1 ɢɡɨɛɪɚɠɟɧ ɮɪɚɝɦɟɧɬ ɧɟɫɢɦɦɟɬɪɢɱɧɨɝɨ ɫɜɚɪɧɨɝɨ ɫɨɟɞɢɧɟɧɢɹ, 

ɢɦɩɨɪɬɢɪɨɜɚɧɧɵɣ ɜ ɩɪɨɝɪɚɦɦɭ ANSВS. 
 

 
Ɋɢɫɭɧɨɤ 5.1 – Ɏɪɚɝɦɟɧɬ ɫɜɚɪɧɨɝɨ ɫɨɟɞɢɧɟɧɢɹ,  

ɜ ɩɪɨɝɪɚɦɦɭ ANSВS. 
 

ɇɚ ɪɢɫɭɧɤɟ 5.2 ɢɡɨɛɪɚɠɟɧɵ ɡɧɚɱɟɧɢɹ ɦɨɞɭɥɹ ɘɧɝɚ ɢ ɤɨɷɮɮɢɰɢɟɧɬ ɉɭɚɫɫɨɧɚ 
ɞɥɹ ɜɫɟɝɨ ɫɜɚɪɧɨɝɨ ɫɨɟɞɢɧɟɧɢɹ ɛɵɥɨ ɩɪɢɧɹɬɨ ɜɡɹɬɶ ɩɨ ɫɬɚɥɢ 09Ƚ2ɋ, ɞɥɹ ɢɡɭɱɟɧɢɹ 

ɩɥɚɫɬɢɱɟɫɤɢɯ ɞɟɮɨɪɦɚɰɢɣ, ɚ ɬɚɤɠɟ ɭɜɢɞɟɬɶ ɤɪɢɬɢɱɟɫɤɢɟ ɧɚɩɪɹɠɟɧɢɹ ɲɜɚ. 
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Ɋɢɫɭɧɨɤ 5.2 – Ɂɧɚɱɟɧɢɹ ɦɨɞɭɥɹ ɘɧɝɚ ɢ ɤɨɷɮɮɢɰɢɟɧɬɚ ɉɭɚɫɫɨɧɚ 

ɞɥɹ ɫɬɚɥɢ 09Ƚ2ɋ. 
 

ɇɚ ɪɢɫɭɧɤɟ 5.3 ɢɡɨɛɪɚɠɟɧɵ ɡɧɚɱɟɧɢɹ ɩɪɟɞɟɥɚ ɬɟɤɭɱɟɫɬɢ ɞɥɹ ɫɬɚɥɢ 09Ƚ2ɋ. 

 

Ɋɢɫɭɧɨɤ 5.3 – Ɂɧɚɱɟɧɢɹ ɩɪɟɞɟɥɚ ɬɟɤɭɱɟɫɬɢ ɞɥɹ ɫɬɚɥɢ 09Ƚ2ɋ. 
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ɇɚ ɪɢɫɭɧɤɟ 5.4 ɢɡɨɛɪɚɠɟɧɨ ɢɫɫɥɟɞɭɟɦɨɟ ɫɨɟɞɢɧɟɧɢɟ. 

 

Ɋɢɫɭɧɨɤ 5.4 – ɂɫɫɥɟɞɭɟɦɨɟ ɫɨɟɞɢɧɟɧɢɟ. 
ɇɚ ɪɢɫɭɧɤɟ 5.5 ɢɡɨɛɪɚɠɟɧɨ ɡɧɚɱɟɧɢɟ ɩɟɪɟɦɟɳɟɧɢɣ ɜɟɪɯɧɟɣ ɱɚɫɬɢ ɫɨɟɞɢɧɟɧɢɹ. 

 
Ɋɢɫɭɧɨɤ 5.5 – Ɂɧɚɱɟɧɢɹ ɩɟɪɟɦɟɳɟɧɢɹ ɜɟɪɯɧɟɣ ɱɚɫɬɢ ɫɨɟɞɢɧɟɧɢɹ. 
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ɇɚ ɪɢɫɭɧɤɟ 5.6 ɢɡɨɛɪɚɠɟɧɨ ɡɧɚɱɟɧɢɟ ɩɟɪɟɦɟɳɟɧɢɣ ɧɢɠɧɟɣ ɱɚɫɬɢ ɫɨɟɞɢɧɟɧɢɹ. 

 
Ɋɢɫɭɧɨɤ 5.6 – Ɂɧɚɱɟɧɢɟ ɩɟɪɟɦɟɳɟɧɢɣ ɞɥɹ ɧɢɠɧɟɣ ɱɚɫɬɢ ɫɨɟɞɢɧɟɧɢɹ. 

 

ɇɚ ɪɢɫɭɧɤɟ 5.7 ɢɡɨɛɪɚɠɟɧɵ ɧɚɩɪɚɜɥɟɧɢɹ ɩɟɪɟɦɟɳɟɧɢɣ. 

 
Ɋɢɫɭɧɨɤ 5.7 – ɇɚɩɪɚɜɥɟɧɢɟ ɩɟɪɟɦɟɳɟɧɢɣ. 
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ɇɚ ɪɢɫɭɧɤɟ 5.8 ɢɡɨɛɪɚɠɟɧɵ ɞɟɮɨɪɦɚɰɢɢ ɢ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɧɚɩɪɹɠɟɧɢɣ. 

 
Ɋɢɫɭɧɨɤ 5.8 – Ⱦɟɮɨɪɦɚɰɢɢ ɢ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɧɚɩɪɹɠɟɧɢɣ. 

 

Ɍɟ ɠɟ ɫɚɦɵɟ ɨɩɟɪɚɰɢɢ ɦɵ ɩɪɨɞɟɥɵɜɚɟɦ ɞɥɹ ɫɢɦɦɟɬɪɢɱɧɨɝɨ ɲɜɚ ɜ ɥɨɞɨɱɤɭ 
ɪɢɫɭɧɨɤ 5.9. 

 
Ɋɢɫɭɧɨɤ 5.9 – ɋɨɟɞɢɧɟɧɢɟ ɫɢɦɦɟɬɪɢɱɧɨ ɜ ɥɨɞɨɱɤɭ. 
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ɇɚɝɪɭɡɤɢ ɢ ɩɟɪɟɦɟɳɟɧɢɹ ɨɫɬɚɜɥɹɟɦ ɬɚɤɢɟ ɠɟ, ɤɚɤ ɢ ɜ ɫɨɟɞɢɧɟɧɢɟ ɧɟ 
ɫɢɦɦɟɬɪɢɱɧɨ ɜ ɥɨɞɨɱɤɭ. 

ɇɚ ɪɢɫɭɧɤɟ 5.10 ɢɡɨɛɪɚɠɟɧɵ ɞɟɮɨɪɦɚɰɢɢ ɢ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɧɚɩɪɹɠɟɧɢɣ ɞɥɹ 
ɫɢɦɦɟɬɪɢɱɧɨɝɨ ɫɨɟɞɢɧɟɧɢɹ. 

 
Ɋɢɫɭɧɨɤ 5.10 - Ⱦɟɮɨɪɦɚɰɢɢ ɢ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɧɚɩɪɹɠɟɧɢɣ ɞɥɹ ɫɢɦɦɟɬɪɢɱɧɨɝɨ ɫɨɟɞɢɧɟɧɢɹ 

 

5.2 Ɋɟɡɭɥɶɬɚɬɵ ɩɪɨɜɟɞёɧɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ. 
ɉɨɫɥɟ ɩɪɨɜɟɞɟɧɢɹ ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɨ-ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨɝɨ ɪɚɡɞɟɥɚ ɫɜɚɪɧɵɯ 

ɫɨɟɞɢɧɟɧɢɣ ɫɢɦɦɟɬɪɢɱɧɨɝɨ ɢ ɧɟ ɫɢɦɦɟɬɪɢɱɧɨɝɨ.ɉɪɢ ɨɞɢɧɚɤɨɜɨɣ ɧɚɝɪɭɡɤɟ ɜ 

ɪɟɡɭɥɶɬɚɬɟ ɦɵ ɦɨɠɟɦ ɫɞɟɥɚɬɶ ɜɵɜɨɞ, ɱɬɨ ɩɪɢ ɧɟ ɫɢɦɦɟɬɪɢɱɧɨɦ ɲɜɟ ɧɚɩɪɹɠɟɧɢɹ 
ɜɨɡɧɢɤɚɸɬ ɩɪɢ ɩɟɪɟɯɨɞɟ ɲɜɚ ɤ ɦɟɬɚɥɥɭ, ɚ ɬɚɤɠɟ ɜɨɡɧɢɤɚɸɬ ɧɚɩɪɹɠɟɧɢɹ ɜ ɩɨɪɟ. ȼ 
ɫɢɦɦɟɬɪɢɱɧɨɦ ɲɜɟ ɬɚɤ ɠɟ ɧɚɩɪɹɠɟɧɢɹ ɜɨɡɧɢɤɚɸɬ ɩɪɢ ɩɟɪɟɯɨɞɟ ɲɜɚ ɤ ɦɟɬɚɥɥɭ, ɧɨ 
ɩɪɢ ɷɬɨɦ ɭɞɚɥɨɫɶ ɭɫɬɪɚɧɢɬɶ ɧɚɩɪɹɠɟɧɢɹ ɜ ɩɨɪɟ. Ɍɚɤ ɤɚɤ ɧɚɫ ɢɧɬɟɪɟɫɭɟɬ ɦɟɧɶɲɟɟ 
ɧɚɩɪɹɠɟɧɢɟ ɧɚ ɢɡɝɢɛ. ȼ ɪɟɡɭɥɶɬɚɬɟ ɚɧɚɥɢɡɚ, ɦɵ ɨɫɬɚɧɚɜɥɢɜɚɟɦɫɹ ɧɚ ɧɟ 
ɫɢɦɦɟɬɪɢɱɧɨɦ ɲɜɟ. 
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ɁȺɄɅɘɑȿɇɂȿ 

ȼ ɪɟɡɭɥɶɬɚɬɟ ɚɧɚɥɢɡɚ ɛɚɡɨɜɨɣ ɬɟɯɧɨɥɨɝɢɟɣ ɪɟɦɨɧɬɚ ɩɨɥɭɜɟɧɰɚɭɫɪɟɞɧɢɬɟɥɹ 
ɍ2Ɋ2520/40 ɛɵɥɨ ɜɵɹɜɥɟɧɨ ɪɹɞ ɧɟɞɨɫɬɚɬɤɨɜ, ɤɨɬɨɪɵɟ ɜɥɢɹɥɢ ɧɚ ɤɚɱɟɫɬɜɨ 
ɩɪɨɜɟɞёɧɧɵɯ ɪɚɛɨɬ, ɚ ɬɚɤɠɟ ɧɚ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ. 

Ⱦɚɧɧɵɟ ɧɟɞɨɫɬɚɬɤɢ ɛɵɥɨ ɩɪɟɞɥɨɠɟɧɨ ɭɫɬɪɚɧɢɬɶ, ɡɚɦɟɧɨɣ ɪɭɱɧɨɣ ɞɭɝɨɜɨɣ 

ɫɜɚɪɤɨɣ, ɧɚ ɦɟɯɚɧɢɡɢɪɨɜɚɧɧɭɸ ɫɜɚɪɤɭ ɜ ɫɪɟɞɟ ɡɚɳɢɬɧɵɯ ɝɚɡɨɜ. Ɂɚɦɟɧɢɬɶ ɪɚɡɞɟɥɤɭ 
ɲɜɚ ɫ Ɍ8 ɩɨ ȽɈɋɌ 5260-80 ɧɚ ɪɚɡɞɟɥɤɭ Ɍ9 ɩɨ ȽɈɋɌ 14771-76. 

ɉɪɢɦɟɧɟɧɢɹ ɩɪɟɞɥɚɝɚɟɦɨɣ ɬɟɯɧɨɥɨɝɢɢ ɩɨɦɨɠɟɬ ɩɨɜɵɫɢɬɶ ɤɚɱɟɫɬɜɨ ɫɜɚɪɧɵɯ 
ɫɨɟɞɢɧɟɧɢɣ, ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ, ɚ ɬɚɤɠɟ ɫɧɢɠɟɧɢɟ ɪɚɫɯɨɞɨɜ ɧɚ ɨɫɧɨɜɧɨɣ ɢ 
ɫɜɚɪɨɱɧɵɣ ɦɚɬɟɪɢɚɥ. 
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