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ȼȼȿȾȿɇɂȿ 

ȼ ɞɚɧɧɨɣ ɪɚɛɨɬɟ ɪɚɫɫɦɨɬɪɟɧɚ ɩɪɨɜɟɞɟɧɨ ɢɫɫɥɟɞɨɜɚɧɢɟ ɜɥɢɹɧɢɹ ɪɟɠɢɦɨɜ 

ɧɚɥɨɠɟɧɢɹ ɫɜɚɪɧɵɯ ɲɜɨɜ ɧɚ ɤɨɪɨɛɥɟɧɢɟ ɞɟɬɚɥɢ, ɩɪɟɞɥɨɠɟɧ ɨɩɬɢɦɚɥɶɧɵɣ ɩɨɪɹɞɨɤ 

ɧɚɥɨɠɟɧɢɹ ɫɜɚɪɧɵɯ ɲɜɨɜ ɡɧɚɱɢɬɟɥɶɧɨ ɭɦɟɧɶɲɚɸɳɢɣ ɤɨɪɨɛɥɟɧɢɟ. ɂɫɫɥɟɞɨɜɚɧɚ 

ɜɨɡɦɨɠɧɨɫɬɶ ɫɜɚɪɤɢ ɲɩɭɧɬɨɜɵɯ ɩɚɧɟɥɟɣ ɫ ɤɨɧɫɬɪɭɤɬɢɜɧɵɦ ɧɟɩɪɨɜɚɪɨɦ, ɚ ɬɚɤɠɟ 

ɜɥɢɹɧɢɟ ɷɬɨɝɨ ɧɟɩɪɨɜɚɪɚ ɧɚ ɤɨɧɫɬɪɭɤɰɢɸ ɲɩɭɧɬɨɜɨɣ ɩɚɧɟɥɢ 50/150.  

ɉɚɧɟɥɢ ɹɜɥɹɸɬɫɹ ɝɨɬɨɜɵɦɢ ɮɪɚɝɦɟɧɬɚɦɢ ɲɩɭɧɬɨɜɨɣ ɫɬɟɧɵ, ɭɤɪɭɩɧёɧɧɵɦɢ 

ɦɨɧɬɚɠɧɵɦɢ ɷɥɟɦɟɧɬɚɦɢ. ɂɯ ɢɡɝɨɬɚɜɥɢɜɚɸɬ ɢɡ ɫɬɚɥɶɧɨɣ ɩɨɥɨɫɵ, ɫɨɟɞɢɧɹɟɦɨɣ 

ɩɪɨɞɨɥɶɧɵɦɢ ɫɜɚɪɧɵɦɢ ɲɜɚɦɢ. 

Ɉɝɪɚɠɞɟɧɢɹ ɢɡ ɲɩɭɧɬɚ ɲɢɪɨɤɨ ɩɪɢɦɟɧɹɸɬɫɹ ɩɪɢ ɫɬɪɨɢɬɟɥɶɫɬɜɟ 

ɮɭɧɞɚɦɟɧɬɨɜ ɨɩɨɪ ɦɨɫɬɨɜ, ɪɟɝɭɥɹɰɢɨɧɧɵɯ ɫɨɨɪɭɠɟɧɢɣ ɢ ɩɨɞɩɨɪɧɵɯ ɫɬɟɧ, ɚ 

ɬɚɤɠɟ ɫɬɟɧ ɫɬɚɧɰɢɣ ɦɟɬɪɨɩɨɥɢɬɟɧɨɜ ɢ ɬɨɧɧɟɥɟɣ, ɜɨɡɜɨɞɢɦɵɯ ɨɬɤɪɵɬɵɦ 

ɫɩɨɫɨɛɨɦ.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

1.ɄɈɇɋɌɊɍɄɌɈɊɋɄɂɃ ɊȺɁȾȿɅ 

1.1 Ⱥɧɚɥɢɡ ɫɜɚɪɧɨɣ ɲɩɭɧɬɨɜɨɣ ɩɚɧɟɥɢ ɉɒɋ 50/150 
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Ʉɨɧɫɬɪɭɤɰɢɢ ɢɡ ɫɬɚɥɶɧɨɝɨ ɲɩɭɧɬɚ (ɪɢɫɭɧɨɤ 1.1) ɩɪɢɦɟɧɹɸɬ ɜ ɪɚɡɥɢɱɧɵɯ 

ɬɪɚɧɫɩɨɪɬɧɵɯ ɫɨɨɪɭɠɟɧɢɹɯ ɫɜɵɲɟ 100 ɥɟɬ, ɷɬɨ ɨɛɭɫɥɨɜɥɟɧɨ ɪɚɰɢɨɧɚɥɶɧɨɫɬɶɸ ɜ 

ɪɚɡɥɢɱɧɵɯ ɝɢɞɪɨɝɟɨɥɨɝɢɱɟɫɤɢɯ ɭɫɥɨɜɢɹɯ ɫɬɪɨɢɬɟɥɶɫɬɜɚ. Ɂɧɚɱɟɧɢɟ ɢɦɟɟɬ ɢ ɬɨ 

ɨɛɫɬɨɹɬɟɥɶɫɬɜɨ, ɱɬɨ ɲɩɭɧɬɨɜɵɟ ɤɨɧɫɬɪɭɤɰɢɢ ɤɨɦɩɨɧɭɸɬɫɹ ɢɡ ɷɥɟɦɟɧɬɨɜ ɩɨɥɧɨɣ 

ɡɚɜɨɞɫɤɨɣ ɝɨɬɨɜɧɨɫɬɢ. ɗɬɨ ɞɨɫɬɨɢɧɫɬɜɨ ɨɰɟɧɢɜɚɟɬɫɹ ɤɚɤ ɜɟɫɶɦɚ ɫɭɳɟɫɬɜɟɧɧɨɟ ɩɨ 

ɫɪɚɜɧɟɧɢɹ ɫɨ ɲɩɭɧɬɨɦ ɢɡ ɞɪɭɝɢɯ ɦɚɬɟɪɢɚɥɨɜ, ɤɚɤ ɜ ɱɚɫɬɢ ɭɞɟɥɶɧɵɯ ɬɪɭɞɨɡɚɬɪɚɬ 

ɧɚ ɫɬɪɨɢɬɟɥɶɧɨ-ɦɨɧɬɚɠɧɵɟ ɪɚɛɨɬɵ, ɬɚɤ ɢ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɢ ɫɬɪɨɢɬɟɥɶɫɬɜɚ. 

 
Ɋɢɫɭɧɨɤ. 1.1 – ɒɩɭɧɬɨɜɚɹ ɫɬɟɧɚ 

ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɦɨɠɧɨ ɜɵɞɟɥɢɬɶ ɬɪɢ ɨɫɧɨɜɧɵɯ ɬɟɧɞɟɧɰɢɢ ɪɚɡɜɢɬɢɹ 

ɲɩɭɧɬɨɜɨɝɨ ɩɪɨɢɡɜɨɞɫɬɜɚ ɡɚ ɪɭɛɟɠɨɦ: 

-ɭɜɟɥɢɱɟɧɢɟ ɲɢɪɢɧɵ ɝɨɪɹɱɟɤɚɬɚɧɵɯ ɩɪɨɮɢɥɟɣ ɫ ɰɟɥɶɸ ɫɧɢɠɟɧɢɹ 

ɭɞɟɥɶɧɨɣ ɦɟɬɚɥɥɨёɦɤɨɫɬɢ; 

-ɩɪɢɦɟɧɟɧɢɟ ɫɬɚɥɢ ɛɨɥɟɟ ɜɵɫɨɤɢɯ ɤɥɚɫɫɨɜ ɩɪɨɱɧɨɫɬɢ; 

-ɫɨɡɞɚɧɢɟ ɫɜɚɪɧɵɯ ɤɨɦɛɢɧɢɪɨɜɚɧɧɵɯ ɫɟɱɟɧɢɣ ɢɡ ɝɨɪɹɱɟɤɚɬɚɧɵɯ 

ɩɪɨɮɢɥɟɣ. 
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ɋɨɪɬɚɦɟɧɬ, ɢɡɝɨɬɚɜɥɢɜɚɟɦɵɯ ɜ ɋɋɋɊ ɲɩɭɧɬɨɜɵɯ ɩɪɨɮɢɥɟɣ, ɨɛɥɚɞɚɥ ɧɟɫɭɳɟɣ 

ɫɩɨɫɨɛɧɨɫɬɶɸ, ɤɨɬɨɪɚɹ ɩɨɡɜɨɥɹɥɚ ɩɪɢɦɟɧɹɬɶ ɟɝɨ ɞɥɹ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɧɚ ɝɥɭɛɢɧɟ 6-8 

ɦɟɬɪɨɜ. ȼ ɨɫɧɨɜɧɨɦ ɷɬɨ ɛɵɥɢ ɝɨɪɹɱɟɤɚɬɚɧɵɟ ɤɨɪɵɬɧɵɟ ɩɪɨɮɢɥɢ Ʌ-4 ɢ Ʌ-5 

ɩɪɨɢɡɜɨɞɫɬɜɚ Ⱦɧɟɩɪɨɜɫɤɨɝɨ ɦɟɬɚɥɥɭɪɝɢɱɟɫɤɨɝɨ ɤɨɦɛɢɧɚɬɚ ɜ ɍɤɪɚɢɧɟ. Ⱦɚɧɧɵɟ 

ɩɪɨɮɢɥɢ ɢɡɝɨɬɚɜɥɢɜɚɥɢ ɢɡ ɭɝɥɟɪɨɞɢɫɬɨɣ ɫɬɚɥɢ ɦɚɪɤɢ ɋɬ3ɤɩ ɫ ɧɢɡɤɢɦ (230 Ɇɉɚ) 

ɩɪɟɞɟɥɨɦ ɬɟɤɭɱɟɫɬɢ ɢ ɧɟɧɨɪɦɢɪɭɟɦɨɣ ɭɞɚɪɧɨɣ ɜɹɡɤɨɫɬɶɸ ɩɪɢ ɨɬɪɢɰɚɬɟɥɶɧɨɣ 

ɬɟɦɩɟɪɚɬɭɪɟ, ɱɬɨ ɧɟ ɩɨɡɜɨɥɹɥɨ ɩɪɢɦɟɧɹɬɶ ɢɯ ɜ ɫɟɜɟɪɧɨɣ ɤɥɢɦɚɬɢɱɟɫɤɨɣ ɡɨɧɟ. ɉɨ 

ɫɪɚɜɧɟɧɢɸ ɫ ɷɤɜɢɜɚɥɟɧɬɧɵɦɢ ɩɨ ɭɞɟɥɶɧɨɦɭ ɪɚɫɯɨɞɭ ɫɬɚɥɢ ɡɚɪɭɛɟɠɧɵɦɢ 

ɩɪɨɮɢɥɹɦɢ Ʌ-4 ɢ Ʌ-5 ɢɦɟɥɢ ɫɭɳɟɫɬɜɟɧɧɨ ɦɟɧɶɲɭɸ ɧɟɫɭɳɭɸ ɫɩɨɫɨɛɧɨɫɬɶ. ɇɚ 

ɩɪɟɞɩɪɢɹɬɢɹɯ Ɋɨɫɫɢɢ ɫɬɚɥɶɧɨɣ ɲɩɭɧɬ ɧɟ ɩɪɨɢɡɜɨɞɢɥɫɹ. Ɉɬɫɭɬɫɬɜɢɟ ɜ 

ɫɨɜɪɟɦɟɧɧɵɯ ɭɫɥɨɜɢɹɯ ɨɬɟɱɟɫɬɜɟɧɧɨɝɨ ɩɪɨɢɡɜɨɞɫɬɜɚ ɩɪɨɮɢɥɟɣ ɫɬɚɥɶɧɨɝɨ ɲɩɭɧɬɚ 

ɨɩɪɟɞɟɥёɧɧɵɦ ɨɛɪɚɡɨɦ ɫɞɟɪɠɢɜɚɥɨ ɬɟɯɧɢɱɟɫɤɨɟ ɪɚɡɜɢɬɢɟ ɬɪɚɧɫɩɨɪɬɧɨɝɨ 

ɫɬɪɨɢɬɟɥɶɫɬɜɚ. ɉɨɷɬɨɦɭ ɜ ɤɨɧɰɟ 70-ɯ ɝɨɞɨɜ ɧɚɱɚɬɵ ɪɚɡɪɚɛɨɬɤɢ ɤɨɧɫɬɪɭɤɰɢɢ ɢ 

ɬɟɯɧɨɥɨɝɢɢ ɩɪɨɢɡɜɨɞɫɬɜɚ ɧɨɜɵɯ ɷɮɮɟɤɬɢɜɧɵɯ ɲɩɭɧɬɨɜɵɯ ɩɪɨɮɢɥɟɣ ɜɵɫɨɤɨɣ 

ɧɟɫɭɳɟɣ ɫɩɨɫɨɛɧɨɫɬɢ. ɉɟɪɟɞ ɪɚɡɪɚɛɨɬɱɢɤɚɦɢ ɫɬɨɹɥɢ ɫɥɟɞɭɸɳɢɟ ɨɫɧɨɜɧɵɟ 

ɡɚɞɚɱɢ: 

- ɫɨɡɞɚɧɢɟ ɪɹɞɚ ɩɪɨɮɢɥɟɣ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɯ ɜ ɫɬɟɧɟ ɦɨɦɟɧɬ - 

ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɞɨ 10000 ɫɦ3 ɧɚ 1 ɦ ɟё ɩɪɨɬɹɠёɧɧɨɫɬɢ; 

- ɞɨɫɬɢɠɟɧɢɟ ɩɨɤɚɡɚɬɟɥɟɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɫɬɚɥɢ ɜ 

ɩɪɨɮɢɥɹɯ ɧɟ ɧɢɠɟ, ɱɟɦ ɭ ɡɚɪɭɛɟɠɧɵɯ ɩɪɨɮɢɥɟɣ; 

- ɩɟɪɟɯɨɞ ɩɪɢ ɩɪɨɢɡɜɨɞɫɬɜɟ ɲɩɭɧɬɚ ɧɚ ɭɝɥɟɪɨɞɢɫɬɭɸ ɫɬɚɬɶ ɦɚɪɤɢ 

ɋɬ3ɫɩ, ɚ ɜ ɩɨɫɥɟɞɭɸɳɟɦ ɧɚ ɧɢɡɤɨɥɟɝɢɪɨɜɚɧɧɭɸ ɫɬɚɥɶ. 

Ɋɚɛɨɬɭ ɜɟɥɢ ɩɨ ɞɜɭɦ ɧɚɩɪɚɜɥɟɧɢɹɦ: ɝɨɪɹɱɟɤɚɬɚɧɵɟ ɩɪɨɮɢɥɢ ɢ ɩɪɨɮɢɥɢ 

ɩɪɨɤɚɬɧɨ-ɫɜɚɪɧɵɟ. Ɉɛɳɚɹ ɫɬɪɚɬɟɝɢɹ ɪɚɛɨɬ ɩɪɟɞɭɫɦɚɬɪɢɜɚɥɚ ɭɜɟɥɢɱɟɧɢɟ ɦɨɦɟɧɬɚ 

ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɝɨɪɹɱɟɤɚɬɚɧɨɝɨ ɲɩɭɧɬɚ ɞɨ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢ ɞɨɫɬɢɠɢɦɨɝɨ ɩɪɟɞɟɥɚ 

5000 - 7000 ɫɦ3/ɦ, ɚ ɞɥɹ ɛɨɥɟɟ ɜɵɫɨɤɢɯ ɡɧɚɱɟɧɢɣ ɦɨɦɟɧɬɚ ɫɨɩɪɨɬɢɜɥɟɧɢɹ - 

ɩɟɪɟɯɨɞ ɧɚ ɲɩɭɧɬ ɜ ɩɪɨɤɚɬɧɨ-ɫɜɚɪɧɨɦ ɢɫɩɨɥɧɟɧɢɢ. 

ɉɪɨɪɚɛɨɬɤɭ ɤɨɧɫɬɪɭɤɰɢɢ ɢ ɬɟɯɧɨɥɨɝɢɢ ɩɪɨɢɡɜɨɞɫɬɜɚ ɝɨɪɹɱɟɤɚɬɚɧɵɯ 

ɲɩɭɧɬɨɜɵɯ ɩɪɨɮɢɥɟɣ ɜɵɫɨɤɨɣ ɧɟɫɭɳɟɣ ɫɩɨɫɨɛɧɨɫɬɢ ɜɟɥɢ ɤɚɤ ɞɥɹ ɤɨɪɵɬɧɨɣ, ɬɚɤ ɢ 

ɞɥɹ ɡɟɬɨɜɨɣ ɮɨɪɦɵ ɫɟɱɟɧɢɹ. ɉɟɪɜɵɦ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɦ ɪɟɡɭɥɶɬɚɬɨɦ ɪɚɛɨɬɵ 
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ɫɬɚɥɨ ɨɫɜɨɟɧɢɟ ɜ 1984 ɝ. Ⱦɧɟɩɪɨɜɫɤɢɦ ɦɟɬɚɥɥɭɪɝɢɱɟɫɤɢɦ ɤɨɦɛɢɧɚɬɨɦ (ɝ. 

Ⱦɧɟɩɪɨɞɡɟɪɠɢɧɫɤ, ɍɤɪɚɢɧɚ) ɤɨɪɵɬɧɨɝɨ ɩɪɨɮɢɥɹ Ʌ-7 ɫ ɦɨɦɟɧɬɨɦ ɫɨɩɪɨɬɢɜɥɟɧɢɹ 

5000 ɫɦ3/ɦ. Ɉɫɜɨɟɧɢɟ ɩɪɨɢɡɜɨɞɫɬɜɚ ɩɪɨɤɚɬɧɨ-ɫɜɚɪɧɨɝɨ ɲɩɭɧɬɚ ɒɁɉ ɡɟɬɨɜɨɣ 

ɮɨɪɦɵ ɫɟɱɟɧɢɹ ɧɚɱɚɥɨɫɶ ɜ 1984 ɝ ɧɚ Ʉɭɪɝɚɧɫɤɨɦ ɡɚɜɨɞɟ ɦɟɬɚɥɥɢɱɟɫɤɢɯ ɦɨɫɬɨɜɵɯ 

ɤɨɧɫɬɪɭɤɰɢɣ ɩɨ ɪɚɡɪɚɛɨɬɤɚɦ ɢɧɫɬɢɬɭɬɨɜ ɐɇɂɋ, ɂɗɋ ɢɦ. ɉɚɬɨɧɚ ɢ 

ɋɨɸɡɦɨɪɧɢɢɩɪɨɟɤɬ. ɉɪɨɮɢɥɢ ɒɁɉ ɩɨɥɭɱɚɥɢ ɫɜɚɪɤɨɣ ɬɪёɯ ɷɥɟɦɟɧɬɨɜ: ɫɬɟɧɤɢ ɢɡ 

ɩɨɥɨɫɨɜɨɣ ɫɬɚɥɢ ɢ ɞɜɭɯ ɮɚɫɨɧɧɵɯ ɤɚɬɚɧɵɯ ɩɨɥɨɤ, ɫɨɞɟɪɠɚɳɢɯ ɡɚɦɤɢ. ɋɨɪɬɚɦɟɧɬ 

ɩɪɨɮɢɥɟɣ ɒɁɉ ɫɨɫɬɨɹɥ ɢɡ 9 ɧɚɢɦɟɧɨɜɚɧɢɣ ɫ ɦɨɦɟɧɬɨɦ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɨɬ 7110 ɞɨ 

14730 ɫɦ3/ɦ ɫ ɩɨɤɚɡɚɬɟɥɟɦ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɫɬɚɥɢ ɨɬ 24.2 ɞɨ 39.5 

ɫɦ3/ɤɝ. ɉɪɨɢɡɜɨɞɫɬɜɨ ɮɚɫɨɧɧɨɝɨ ɩɪɨɤɚɬɚ - ɩɨɥɨɤ ɞɥɹ ɒɁɉ ɨɫɜɨɢɥ ɦɟɬɤɨɦɛɢɧɚɬ 

«Ⱥɡɨɜɫɬɚɥɶ» (ɍɤɪɚɢɧɚ). ɒɩɭɧɬ ɒɁɉ ɢɡɝɨɬɚɜɥɢɜɚɥɢ ɢɡ ɭɝɥɟɪɨɞɢɫɬɨɣ ɫɬɚɥɢ ɦɚɪɤɢ 

ȼɋɬ3ɫɩ4.  

Ɉɞɧɨɜɪɟɦɟɧɧɨ ɩɪɟɞɩɪɢɹɬɢɟɦ «Ɂɚɩɫɢɛɝɢɞɪɨɫɬɪɨɣ» ɢ ȺɈ ɐɇɂɂɋ ɪɚɡɪɚɛɨɬɚɧɚ 

ɬɟɯɧɢɱɟɫɤɚɹ ɞɨɤɭɦɟɧɬɚɰɢɹ ɢ ɨɫɜɨɟɧɨ ɩɪɨɢɡɜɨɞɫɬɜɨ ɬɪɭɛɱɚɬɨɝɨ ɫɜɚɪɧɨɝɨ ɲɩɭɧɬɚ ɫ 

ɩɪɢɦɟɧɟɧɢɟɦ ɬɪɭɛ ɞɢɚɦɟɬɪɨɦ 530 - 820 ɦɦ ɢ ɩɪɢɜɚɪɢɜɚɟɦɵɯ ɤ ЫКа ɡɚɦɤɨɜ ɢɡ 

ɲɩɭɧɬɚ ɩɪɨɤɚɬɧɵɯ ɩɪɨɮɢɥɟɣ. 

ȼ 2003 ɝɨɞɭ ɑɟɯɨɜɫɤɢɣ ɡɚɜɨɞ ɈȺɈ «Ɇɨɫɬɨɫɬɪɨɣɢɧɞɭɫɬɪɢɹ» ɢ ɮɢɪɦɚ «ɉɢɪɫ» ɜ 

ɝ. ɇɢɠɧɢɣ ɇɨɜɝɨɪɨɞ ɨɫɜɨɢɥɢ ɧɟɡɚɜɢɫɢɦɨ ɞɪɭɝ ɨɬ ɞɪɭɝɚ ɢɡɝɨɬɨɜɥɟɧɢɟ ɬɪɭɛɱɚɬɨɝɨ 

ɲɩɭɧɬɚ ɫ ɤɨɧɫɬɪɭɤɰɢɟɣ ɡɚɦɤɨɜ ɢɡ ɬɪɭɛ ɪɚɡɧɨɝɨ ɞɢɚɦɟɬɪɚ ɢ ɢɡ ɲɜɟɥɥɟɪɨɜ. 

Ʉɥɚɫɫɢɮɢɤɚɰɢɹ ɫɭɳɟɫɬɜɭɸɳɢɯ ɲɩɭɧɬɨɜɵɯ ɤɨɧɫɬɪɭɤɰɢɣ. 

ɋɭɳɟɫɬɜɭɸɬ ɪɚɡɥɢɱɧɵɟ ɜɢɞɵ ɲɩɭɧɬɚ, ɦɵ ɪɚɫɫɦɨɬɪɢɦ ɲɩɭɧɬ ɩɪɨɢɡɜɟɞɟɧɧɵɣ 

ɢɡ ɫɬɚɥɢ.  

ȼɢɞɵ ɦɟɬɚɥɥɢɱɟɫɤɨɝɨ ɲɩɭɧɬɚ: 

Ʉɨɦɛɢɧɢɪɨɜɚɧɧɵɣ ɲɩɭɧɬ, ɪɢɫɭɧɨɤ 1.2. 
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Ɋɢɫɭɧɨɤ 1.2 – ɤɨɦɛɢɧɢɪɨɜɚɧɧɵɣ ɲɩɭɧɬ, ɚ - ɞɜɭɬɚɜɪɨɜɵɣ; ɛ - ɡɟɬɨɜɵɣ 

ɉɨ ɮɨɪɦɟ ɫɟɱɟɧɢɹ: 

Ʉɨɪɵɬɧɚɹ, ɪɢɫɭɧɨɤ 1.3: 

Ɋɢɫɭɧɨɤ 1.3 – ɚ - ɬɢɩ «Ʌɚɪɫɟɧ»; ɛ - PU ɮɢɪɦɵ «PЫШПТХARBED» 

Ɂɟɬɨɜɚɹ, ɪɢɫɭɧɨɤ 1.4: 

Ɋɢɫɭɧɨɤ 1.4 – ɚ - ɒ3ɉ; ɛ - AГ ɮɢɪɦɵ «PЫШПТХARBED» 

ɉɥɨɫɤɚɹ, ɪɢɫɭɧɨɤ 1.5: 
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Ɋɢɫɭɧɨɤ 1.5 – ɚ - ɒɉ - 2 ; ɛ – AS ɲɩɭɧɬ ɮɢɪɦɵ «PЫШПТХARBED» 

Ⱦɜɭɬɚɜɪɨɜɚɹ, ɪɢɫɭɧɨɤ 1.6: 

Ɋɢɫɭɧɨɤ 1.6 – ɚ - ɇГ ɮɢɪɦɵ «PЫШПТТARBED» 

Ɍɪɭɛɱɚɬɚɹ: 

Ɋɢɫɭɧɨɤ 1.7 – ɚ - ɩɪɨɮɢɥɶ ɲɩɭɧɬɨɜɨɣ ɬɪɭɛɱɚɬɵɣ ɫɜɚɪɧɨɣ ɨɞɢɧɨɱɧɵɣ 

ɒɌɋɈ ɩɨ Ɍɍ 0925-007-01393674-03;ɛ - ɩɪɨɮɢɥɶ ɲɩɭɧɬɨɜɨɣ ɬɪɭɛɱɚɬɵɣ 

ɫɜɚɪɧɨɣ ɒTC ɩɨ Ɍɍ 0925-003-0139-3674-95. 

ɉɪɢ ɨɛɨɫɧɨɜɚɧɢɢ ɪɚɰɢɨɧɚɥɶɧɨɣ ɮɨɪɦɵ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɲɩɭɧɬɨɜɵɯ 

ɩɚɧɟɥɟɣ ɢɫɯɨɞɢɥɢ ɢɡ ɭɫɥɨɜɢɹ ɷɮɮɟɤɬɢɜɧɨɣ ɢɯ ɪɚɛɨɬɵ ɜ ɫɨɫɬɚɜɟ ɲɩɭɧɬɨɜɨɣ ɫɬɟɧɵ 

ɩɪɢ ɨɩɬɢɦɢɡɚɰɢɢ ɦɚɬɟɪɢɚɥɶɧɵɯ ɢ ɬɪɭɞɨɜɵɯ ɡɚɬɪɚɬ. ɉɪɢ ɷɬɨɦ ɩɪɢɧɢɦɚɥɢ ɜɨ 

ɜɧɢɦɚɧɢɟ, ɱɬɨ ɲɩɭɧɬɨɜɚɹ ɫɬɟɧɚ ɪɚɛɨɬɚɟɬ ɜ ɫɢɫɬɟɦɟ «ɫɬɟɧɚ - ɝɟɨɦɚɫɫɢɜ» ɧɚ 
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ɢɡɝɢɛ ɨɬ ɩɨɩɟɪɟɱɧɨɣ ɧɚɝɪɭɡɤɢ, ɩɟɪɟɞɚɸɳɟɣɫɹ ɱɟɪɟɡ ɝɪɭɧɬ. ɇɚɢɛɨɥɶɲɢɣ 

ɢɧɬɟɪɟɫ ɫ ɩɨɡɢɰɢɢ ɦɟɬɚɥɥɨёɦɤɨɫɬɢ ɫɬɟɧ ɫ ɦɨɦɟɧɬɨɦ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɞɨ (6-7)ɯ103  

Ɋɢɫɭɧɨɤ 1.8 – Ⱥɧɚɥɢɡɢɪɭɟɦɚɹ ɮɨɪɦɚ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ 1 - ɩɨɥɤɚ; 2 - ɫɬɟɧɤɚ 

ɫɦ3/ɦ  ɩɪɟɞɫɬɚɜɥɹɟɬ ɤɨɧɫɬɪɭɤɰɢɹ ɫ ɜɨɥɧɨɨɛɪɚɡɧɵɦ ɩɨɩɟɪɟɱɧɵɦ ɫɟɱɟɧɢɟɦ 

(ɪɢɫɭɧɨɤ 1.8). 

Ʉɨɧɫɬɪɭɤɰɢɹ ɭɤɚɡɚɧɧɨɝɨ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɦɨɠɟɬ ɛɵɬɶ ɫɤɨɦɩɨɧɨɜɚɧɚ ɢɡ 

ɝɨɪɹɱɟɤɚɬɚɧɵɯ ɲɩɭɧɬɨɜɵɯ ɩɪɨɮɢɥɟɣ U ɢɥɢ Г-ɨɛɪɚɡɧɨɝɨ ɫɟɱɟɧɢɣ. ɒɢɪɢɧɚ ɷɬɢɯ 

ɩɪɨɮɢɥɟɣ ɧɚɯɨɞɢɬɫɹ ɜ ɞɢɚɩɚɡɨɧɟ 600-750 ɦɦ. 

ɉɟɪɟɯɨɞ ɧɚ ɫɜɚɪɧɨɟ ɢɫɩɨɥɧɟɧɢɟ ɩɪɨɮɢɥɟɣ ɢɡ ɩɨɥɨɫɨɜɨɝɨ ɩɪɨɤɚɬɚ ɩɨɡɜɨɥɹɟɬ 

ɩɨɥɭɱɢɬɶ ɛɨɥɟɟ ɪɚɰɢɨɧɚɥɶɧɭɸ ɩɨ ɲɢɪɢɧɟ ɲɩɭɧɬɨɜɭɸ ɩɚɧɟɥɶ. ȿɫɥɢ U ɢ Г-

ɨɛɪɚɡɧɵɟ ɫɟɱɟɧɢɹ ɩɪɨɮɢɥɟɣ ɪɚɫɫɦɚɬɪɢɜɚɬɶ ɭɫɥɨɜɧɨ ɤɚɤ ɩɨɥɭɜɨɥɧɭ ɫɟɱɟɧɢɹ 

ɲɩɭɧɬɨɜɨɣ ɫɬɟɧɵ, ɬɨ ɜ ɫɟɱɟɧɢɟ ɩɚɧɟɥɢ, ɤɚɤ ɦɨɧɬɚɠɧɨɝɨ ɷɥɟɦɟɧɬɚ ɲɩɭɧɬɨɜɨɣ 

ɫɬɟɧɵ, ɦɨɠɧɨ ɜɤɥɸɱɢɬɶ ɞɜɟ, ɬɪɢ ɢɥɢ ɞɚɠɟ ɱɟɬɵɪɟ ɬɚɤɢɟ «ɩɨɥɭɜɨɥɧɵ», ɢ 

ɭɜɟɥɢɱɢɬɶ ɡɚ ɫɱёɬ ɷɬɨɝɨ ɲɢɪɢɧɭ ɷɥɟɦɟɧɬɚ. 

ɂɫɯɨɞɹ ɢɡ ɭɫɥɨɜɢɣ ɬɟɯɧɨɥɨɝɢɱɧɨɫɬɢ ɢɡɝɨɬɨɜɥɟɧɢɹ ɢ ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɢ 

ɩɚɧɟɥɟɣ, ɧɚɢɛɨɥɟɟ ɪɚɰɢɨɧɚɥɶɧɵɦ ɹɜɥɹɟɬɫɹ ɫɟɱɟɧɢɟ, ɩɪɟɞɫɬɚɜɥɟɧɧɨɟ ɧɚ ɪɢɫɭɧɤɟ 

1.9. Ɍɚɤɨɟ ɫɟɱɟɧɢɟ ɫɢɦɦɟɬɪɢɱɧɨ ɨɬɧɨɫɢɬɟɥɶɧɨ ɜɟɪɬɢɤɚɥɶɧɨɣ ɨɫɢ, ɱɬɨ ɩɨɡɜɨɥɹɟɬ 

ɢɡɛɟɠɚɬɶ ɩɪɚɤɬɢɱɟɫɤɢ ɞɟɮɨɪɦɢɪɨɜɚɧɢɹ ɩɚɧɟɥɢ ɩɪɢ ɜɵɩɨɥɧɟɧɢɢ ɫɜɚɪɨɱɧɵɯ 

ɨɩɟɪɚɰɢɣ, ɨɛɟɫɩɟɱɢɜɚɟɬ ɭɞɨɛɫɬɜɨ ɩɪɨɜɟɞɟɧɢɹ ɞɜɭɯɫɬɨɪɨɧɧɟɣ ɨɱɢɫɬɤɢ 

ɩɨɜɟɪɯɧɨɫɬɢ ɢ ɧɚɧɟɫɟɧɢɹ ɧɚ ɧɟё ɚɧɬɢɤɨɪɪɨɡɢɨɧɧɨɝɨ ɩɨɤɪɵɬɢɹ ɢ ɩɥɨɬɧɨɣ ɭɤɥɚɞɤɢ 

ɩɚɧɟɥɟɣ ɜ ɲɬɚɛɟɥɶ ɫ ɨɩɬɢɦɚɥɶɧɵɦ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɝɪɭɡɨɩɨɞɴёɦɧɨɫɬɢ 

ɬɪɚɧɫɩɨɪɬɧɵɯ ɫɪɟɞɫɬɜ. 
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Ɋɢɫɭɧɨɤ 1.9 – Ɏɨɪɦɚ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɲɩɭɧɬɨɜɨɣ ɩɚɧɟɥɢ 

1- ɩɨɥɤɚ, 2 - ɫɬɟɧɤɚ, 2ɚ - ɩɨɥɭɫɬɟɧɤɚ, 3 - ɡɚɦɨɤ-ɨɛɨɣɦɚ, 4 - ɡɚɦɨɤ-ɤɭɥɚɱɨɤ, 

5 - ɫɜɚɪɧɨɟ ɫɨɟɞɢɧɟɧɢɟ ɫɨɝɥɚɫɧɨ ɪɢɫɭɧɤɭ 5, 

ɫ -ɰɟɧɬɪ ɬɹɠɟɫɬɢ ɫɟɱɟɧɢɹ, "0-0" - ɨɫɶ ɲɩɭɧɬɨɜɨɣ ɫɬɟɧɵ, "ɋ-ɋ" - ɰɟɧɬɪɚɥɶɧɚɹ 

ɨɫɶ ɢɧɟɪɰɢɢ ɩɚɧɟɥɢ. 

ȼɚɠɧɵɦ ɩɪɟɢɦɭɳɟɫɬɜɨɦ ɞɚɧɧɵɯ ɩɚɧɟɥɟɣ ɹɜɥɹɟɬɫɹ ɬɚɤɠɟ ɫɭɳɟɫɬɜɟɧɧɨɟ 

ɫɨɤɪɚɳɟɧɢɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɨɩɟɪɚɰɢɣ ɩɪɢ ɩɨɝɪɭɠɟɧɢɢ ɲɩɭɧɬɚ ɜ ɝɪɭɧɬ ɢ 

ɫɨɤɪɚɳɟɧɢɟ ɤɨɥɢɱɟɫɬɜɚ ɡɚɦɤɨɜɵɯ ɫɨɟɞɢɧɟɧɢɣ ɜ ɲɩɭɧɬɨɜɨɣ ɫɬɟɧɟ. 

ɉɪɢ ɩɪɚɤɬɢɱɟɫɤɨɣ ɪɟɚɥɢɡɚɰɢɢ ɧɚ ɫɬɚɞɢɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɩɚɧɟɥɟɣ ɜɵɛɪɚɧɧɨɣ 

ɮɨɪɦɵ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɧɟɨɛɯɨɞɢɦɨ ɛɵɥɨ ɜɵɞɟɪɠɚɬɶ ɫɥɟɞɭɸɳɢɟ ɨɫɧɨɜɧɵɟ 

ɬɪɟɛɨɜɚɧɢɹ: 

-ɨɛɪɚɡɨɜɵɜɚɬɶ ɜ ɫɛɨɪɟ ɲɩɭɧɬɨɜɭɸ ɫɬɟɧɭ ɫ ɬɪɟɛɭɟɦɵɦ ɦɨɦɟɧɬɨɦ 

ɫɨɩɪɨɬɢɜɥɟɧɢɹ; 

-ɦɢɧɢɦɢɡɢɪɨɜɚɬɶ ɭɞɟɥɶɧɵɣ (ɧɚ ɟɞɢɧɢɰɭ ɩɥɨɳɚɞɢ ɲɩɭɧɬɨɜɨɣ 

ɫɬɟɧɵ) ɪɚɫɯɨɞ ɫɬɚɥɢ; 

-ɨɛɟɫɩɟɱɢɬɶ ɫɬɚɛɢɥɶɧɨɫɬɶ ɮɨɪɦɵ ɩɚɧɟɥɟɣ ɩɪɢ ɜɡɚɢɦɨɞɟɣɫɬɜɢɢ ɢɯ 

ɫ ɝɟɨɦɚɫɫɢɜɚɦɢ ɧɚ ɫɬɚɞɢɹɯ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ. 

ȼ ɪɟɡɭɥɶɬɚɬɟ ɚɧɚɥɢɬɢɱɟɫɤɨɝɨ ɨɛɡɨɪɚ ɬɟɧɞɟɧɰɢɢ ɪɚɡɜɢɬɢɹ ɤɨɧɫɬɪɭɤɰɢɢ 

ɲɩɭɧɬɚ ɞɥɹ ɨɝɪɚɠɞɟɧɢɣ, ɤɥɚɫɫɢɮɢɤɚɰɢɢ ɫɭɳɟɫɬɜɭɸɳɢɯ ɤɨɧɫɬɪɭɤɰɢɣ ɩɨɡɜɨɥɹɸɬ 

ɫɞɟɥɚɬɶ ɫɥɟɞɭɸɳɢɟ ɜɵɜɨɞɵ: 

-ɲɩɭɧɬɨɜɵɟ ɨɝɪɚɠɞɟɧɢɹ ɲɢɪɨɤɨ ɢɫɩɨɥɶɡɭɸɬɫɹ ɜ ɫɬɪɨɢɬɟɥɶɫɬɜɟ, 

ɧɨ ɹɜɥɹɸɬɫɹ ɢɡɥɢɲɧɟ ɦɚɬɟɪɢɚɥɨёɦɤɢɦɢ ɜ ɫɜɹɡɢ ɫ ɨɝɪɚɧɢɱɟɧɧɨɣ 

ɧɨɦɟɧɤɥɚɬɭɪɨɣ ɜɵɩɭɫɤɚɟɦɵɯ ɬɢɩɨɪɚɡɦɟɪɨɜ ɩɪɨɮɢɥɹ; 

-ɫɜɚɪɧɵɟ ɲɩɭɧɬɨɜɵɟ ɩɚɧɟɥɢ ɹɜɥɹɸɬɫɹ ɧɚɢɛɨɥɟɟ ɷɤɨɧɨɦɢɱɧɵ ɩɨ 
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ɪɚɫɯɨɞɭ ɦɚɬɟɪɢɚɥɚ ɡɚ ɫɱɟɬ ɧɚɥɢɱɢɹ ɜɨɡɦɨɠɧɨɫɬɢ ɨɩɬɢɦɢɡɚɰɢɢ 

ɫɟɱɟɧɢɹ ɩɪɨɮɢɥɹ ɩɨɞ ɤɨɧɤɪɟɬɧɵɟ ɭɫɥɨɜɢɣ ɷɤɫɩɥɭɚɬɚɰɢɢ. 

-ɩɪɢ ɩɪɨɢɡɜɨɞɫɬɜɟ ɲɩɭɧɬɨɜɵɯ ɩɚɧɟɥɟɣ ɜɨɡɧɢɤɚɸɬ ɡɧɚɱɢɬɟɥɶɧɵɟ 

ɤɨɪɨɛɥɟɧɢɹ ɜ ɪɟɡɭɥɶɬɚɬɟ ɛɨɥɶɲɢɯ ɬɟɩɥɨɜɥɨɠɟɧɢɣ ɩɪɢ ɫɜɚɪɤɟ, ɜ 

ɪɟɡɭɥɶɬɚɬɟ ɩɨɹɜɥɹɟɬɫɹ ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɩɪɚɜɤɢ ɢɡɞɟɥɢɣ, ɱɬɨ ɩɪɢɜɨɞɢɬ 

ɤ ɭɜɟɥɢɱɟɧɢɸ ɬɪɭɞɨɟɦɤɨɫɬɢ  ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ.  

ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɞɚɧɧɵɦ ɜɵɜɨɞɨɦ ɫɮɨɪɦɭɥɢɪɨɜɚɧɚ ɚɤɬɭɚɥɶɧɨɫɬɶ, ɰɟɥɶ, 

ɡɚɞɚɱɢ ɢ ɦɟɬɨɞɵ ɢɫɫɥɟɞɨɜɚɧɢɹ ɞɢɫɫɟɪɬɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ. 

ɐɟɥɶɸ ɞɚɧɧɨɣ ɪɚɛɨɬɵ ɹɜɥɹɟɬɫɹ: ɭɦɟɧɶɲɟɧɢɹ ɤɨɪɨɛɥɟɧɢɹ ɢɡɞɟɥɢɹ 

ɩɨɫɪɟɞɫɬɜɨɦ ɨɩɬɢɦɢɡɚɰɢɢ ɩɨɪɹɞɤɚ ɧɚɥɨɠɟɧɢɹ ɢ ɝɟɨɦɟɬɪɢɢ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ 

ɫɜɚɪɧɨɝɨ ɲɜɚ.  
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1.2 Ɇɚɬɟɪɢɚɥ ɢɡɞɟɥɢɹ ɢ ɟɝɨ ɫɜɚɪɢɜɚɟɦɨɫɬɶ 

ɋɬɚɥɶ 09Ƚ2ɋ ɨɬɧɨɫɢɬɫɹ ɤ ɧɢɡɤɨɥɟɝɢɪɨɜɚɧɧɵɦ ɫɬɚɥɹɦ, ɨɛɳɟɟ ɤɨɥɢɱɟɫɬɜɨ 

ɥɟɝɢɪɭɸɳɢɯ ɞɨɛɚɜɨɤ ɜ ɤɨɬɨɪɵɯ ɧɟ ɩɪɟɜɵɲɚɟɬ 2,5%.  

Ɉɫɧɨɜɧɨɟ ɩɪɟɞɧɚɡɧɚɱɟɧɢɟ ɷɬɨɣ ɫɬɚɥɢ – ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɟɟ ɞɥɹ ɫɜɚɪɧɵɯ 

ɤɨɧɫɬɪɭɤɰɢɣ. ɏɨɪɨɲɚɹ ɫɜɚɪɢɜɚɟɦɨɫɬɶ ɫɬɚɥɢ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɛɥɚɝɨɞɚɪɹ ɧɢɡɤɨɦɭ 

(ɦɟɧɶɲɟ 0,25%) ɫɨɞɟɪɠɚɧɢɸ ɭɝɥɟɪɨɞɚ. ȿɫɥɢ ɭɝɥɟɪɨɞɚ ɛɨɥɶɲɟ, ɬɨ ɜ ɫɜɚɪɧɨɦ ɲɜɟ 

ɦɨɝɭɬ ɨɛɪɚɡɨɜɵɜɚɬɶɫɹ ɦɢɤɪɨɩɨɪɵ ɩɪɢ ɜɵɝɨɪɚɧɢɢ ɭɝɥɟɪɨɞɚ ɢ ɜɨɡɧɢɤɚɬɶ 

ɡɚɤɚɥɨɱɧɵɟ ɫɬɪɭɤɬɭɪɵ, ɱɬɨ ɭɯɭɞɲɚɟɬ ɤɚɱɟɫɬɜɨ ɲɜɚ. ȿɳɟ ɨɞɧɨ ɞɨɫɬɨɢɧɫɬɜɨ ɷɬɨɣ 

ɦɚɪɤɢ ɫɨɫɬɨɢɬ ɜ ɬɨɦ, ɱɬɨ ɫɬɚɥɶ 09Ƚ2ɋ ɧɟ ɫɤɥɨɧɧɚ ɤ ɨɬɩɭɫɤɧɨɣ ɯɪɭɩɤɨɫɬɢ, ɬɨ ɟɫɬɶ 

ɟɟ ɜɹɡɤɨɫɬɶ ɧɟ ɫɧɢɠɚɟɬɫɹ ɩɨɫɥɟ ɩɪɨɰɟɞɭɪɵ ɨɬɩɭɫɤɚ. Ɉɧɚ ɬɚɤɠɟ ɭɫɬɨɣɱɢɜɚ ɤ 

ɩɟɪɟɝɪɟɜɭ ɢ ɨɛɪɚɡɨɜɚɧɢɸ ɬɪɟɳɢɧ. 

ɒɢɪɨɤɨɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɟ ɢ ɩɨɩɭɥɹɪɧɨɫɬɶ ɫɬɚɥɢ 09Ƚ2ɋ ɨɛɴɹɫɧɹɟɬɫɹ ɬɟɦ, ɱɬɨ 

ɟɟ ɜɵɫɨɤɢɟ ɦɟɯɚɧɢɱɟɫɤɢɟ ɫɜɨɣɫɬɜɚ ɩɨɡɜɨɥɹɸɬ ɷɤɨɧɨɦɢɬɶ ɩɪɢ ɢɡɝɨɬɨɜɥɟɧɢɢ 

ɫɬɪɨɢɬɟɥɶɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ. Ȼɨɥɟɟ ɬɨɝɨ, ɬɚɤɢɟ ɤɨɧɫɬɪɭɤɰɢɢ ɢɦɟɸɬ ɦɟɧɶɲɢɣ ɜɟɫ. 

Ɉɰɟɧɤɚ ɫɤɥɨɧɧɨɫɬɢ ɤ ɨɛɪɚɡɨɜɚɧɢɸ ɯɨɥɨɞɧɵɯ ɬɪɟɳɢɧ ɜɵɩɨɥɧɹɟɬɫɹ 

ɪɚɡɥɢɱɧɵɦɢ ɦɟɬɨɞɚɦɢ. ȼ ɪɚɦɤɚɯ ɧɚɫɬɨɹɳɟɣ ɪɚɛɨɬɵ ɫɜɚɪɢɜɚɟɦɨɫɬɢ ɫɬɚɥɢ 

ɨɰɟɧɢɜɚɥɢ ɩɨ ɷɤɜɢɜɚɥɟɧɬɭ ɩɨ ɭɝɥɟɪɨɞɭ, ɤɨɬɨɪɵɣ ɪɚɫɫɱɢɬɵɜɚɥɫɹ ɩɨ ȽɈɋɌ 27772-

2015 ɧɚ ɨɫɧɨɜɚɧɢɢ ɯɢɦɢɱɟɫɤɨɝɨ ɫɨɫɬɚɜɚ ɫɬɚɥɢ, ɤɨɬɨɪɵɣ ɩɪɢɜɟɞɟɧ ɜ ɬɚɛɥɢɰɟ 1.1: 

Cɷ=C+MЧ/6+SТ/24+CЫ/5+NТ/40+CЮ/13+V/14+P/2                             (1) 

Ɍɚɛɥɢɰɚ 1.1 – ɏɢɦɢɱɟɫɤɢɣ ɫɨɫɬɚɜ ɫɬɚɥɢ 

ɋ SТ MЧ NТ S P CЫ N CЮ AЬ FО 
ɞɨ 
0,12 

0,5-
0,8 

1,3-
1,7 

ɞɨ 
0,3 

ɞɨ 
0,04 

ɞɨ 
0,035 

Ⱦɨ 
0,3 

Ⱦɨ 
0,008 

ɞɨ 
0,3 

ɞɨ 
0,08 

з96-
97 

Ɋɚɫɫɱɢɬɚɟɦ ɋɷ ɞɥɹ ɫɬɚɥɢ 09Ƚ2ɋ. 

ɋɷ(09Ƚ2ɋ) = 0.12+1.7/6+0.8/24+0.3/5+0.3/40+0.3/13+0.035/2=0.43.  

ɂɡ ɷɬɨɝɨ ɫɥɟɞɭɟɬ, ɱɬɨ ɞɥɹ ɫɬɚɥɢ 09Ƚ2ɋ ɧɟ ɬɪɟɛɭɟɬɫɹ ɩɪɟɞɜɚɪɢɬɟɥɶɧɵɣ ɩɨɞɨɝɪɟɜ 

ɢ ɛɭɞɟɦ ɫɱɢɬɚɬɶ, ɱɬɨ ɫɬɚɥɶ ɧɟ ɫɤɥɨɧɧɚ ɤ ɨɛɪɚɡɨɜɚɧɢɸ ɯɨɥɨɞɧɵɯ ɬɪɟɳɢɧ. 

Ɋɚɫɱɟɬ ɫɜɚɪɢɜɚɟɦɨɫɬɢ ɫɬɚɥɢ 09Ƚ2ɋ ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (2) 

ɋɷ = C+MЧ/6+(CЫ+MШ+V)/5+(NТ+CЮ)/15                                       (2) 

Ɇɟɯɚɧɢɱɟɫɤɢɟ ɫɜɨɣɫɬɜɚ ɫɬɚɥɢ 09Ƚ2ɋ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 1.2. 
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Ɍɚɛɥɢɰɚ 1.2 – Ɇɟɯɚɧɢɱɟɫɤɢɟ ɫɜɨɣɫɬɜɚ ɫɬɚɥɢ 

Ɍɟɦɩɟɪɚɬɭɪɚ 
ɢɫɩɵɬɚɧɢɣ, 
°ɋ 

σ0,2 (Ɇɉɚ) σɜ(Ɇɉɚ) δ5 (%) ψ % 

20 295 405 30 66  
100 270 415 29 68 
200 265 430 29 68 
300 220 435 29 68 
400 205 410 27  63 
500 185 315 27 63 
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1.3 ɍɫɥɨɜɢɹ ɷɤɫɩɥɭɚɬɚɰɢɢ ɢɡɞɟɥɢɹ 

ɉɚɧɟɥɢ ɲɩɭɧɬɨɜɵɟ ɫɜɚɪɧɵɟ ɷɤɫɩɥɭɚɬɢɪɭɸɬɫɹ ɜ ɪɚɡɧɵɯ ɭɫɥɨɜɢɹɯ: 

-ȼɵɫɨɤɚɹ ɤɨɪɪɨɡɢɨɧɧɚɹ ɚɝɪɟɫɫɢɜɧɨɫɬɶ ɫɪɟɞɵ 

-Ɋɚɡɥɢɱɧɵɟ ɤɥɢɦɚɬɢɱɟɫɤɢɟ ɭɫɥɨɜɢɹ 

-Ɂɧɚɱɢɬɟɥɶɧɵɟ ɫɬɚɬɢɱɟɫɤɢɟ ɧɚɝɪɭɡɤɚ ɨɬ ɞɚɜɥɟɧɢɹ ɝɪɭɧɬɚ ɢ 

ɠɢɞɤɨɫɬɢ  

-Ɉɫɧɨɜɧɵɦɢ ɩɪɢɞɟɥɶɧɵɦɢ ɫɨɫɬɨɹɧɢɹɦɢ ɤɨɧɫɬɪɭɤɰɢɢ ɢɡ 

ɲɩɭɧɬɨɜɵɯ ɩɚɧɟɥɟɣ ɹɜɥɹɟɬɫɹ ɩɨɬɟɪɹ ɠɟɫɬɤɨɫɬɢ, ɨɛɳɟɣ ɢ ɦɟɫɬɧɨɣ 

ɭɫɬɨɣɱɢɜɨɫɬɢ ɷɥɟɦɟɧɬɨɜ ɤɨɧɫɬɪɭɤɰɢɢ.  

-Ʉɨɧɫɬɪɭɤɰɢɢ ɒɩɭɧɬɨɜɵɯ ɩɚɧɟɥɟɣ ɷɤɫɩɥɭɚɬɢɪɭɸɬɫɹ ɜ ɞɢɚɩɚɡɨɧɟ 

ɤɥɢɦɚɬɢɱɟɫɤɢɯ ɭɫɥɨɜɢɣ ɨɬ -40 ɞɨ +60 ɝɪɚɞɭɫɨɜ ɰɟɥɶɫɹ. 

-ȼ ɩɪɨɰɟɫɫɟ ɷɤɫɩɥɭɚɬɚɰɢɢ ɩɨɞɜɟɪɠɟɧɵ ɜɨɡɞɟɣɫɬɜɭɸ ɯɢɦɢɱɟɫɤɨɣ 

ɢ ɷɥɟɤɬɪɨɯɢɦɢɱɟɫɤɨɣ ɤɨɪɪɨɡɢɢ. 

-ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɚɝɪɟɫɫɢɜɧɨɫɬɢ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɲɩɭɧɬɨɜɵɟ 

ɩɚɧɟɥɢ ɩɨɞɜɟɪɝɚɸɬ ɪɚɡɥɢɱɧɵɦ ɫɩɨɫɨɛɚɦ ɚɧɬɢɤɨɪɪɨɡɢɣɧɨɣ ɡɚɳɢɬɵ. 
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2. ɌȿɏɇɈɅɈȽɂɑȿɋɄɂɃ ɊȺɁȾȿɅ 

2.1 Ȼɚɡɨɜɵɣ ɜɚɪɢɚɧɬ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ 

ɉɚɧɟɥɢ ɲɩɭɧɬɨɜɵɟ ɫɜɚɪɧɵɟ (ɉɒɋ) ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɭɸ 

ɫɜɚɪɧɭɸ ɤɨɧɫɬɪɭɤɰɢɸ, ɩɨɥɭɱɚɟɦɭɸ ɩɭɬёɦ ɫɨɟɞɢɧɟɧɢɹ ɨɬɞɟɥɶɧɵɯ ɫɬɚɥɶɧɵɯ ɩɨɥɨɫ 

ɩɪɨɞɨɥɶɧɵɦɢ ɞɜɭɫɬɨɪɨɧɧɢɦɢ ɫɜɚɪɧɵɦɢ ɲɜɚɦɢ ɩɨ ɜɫɟɣ ɞɥɢɧɟ ɤɨɧɫɬɪɭɤɰɢɢ 

ɪɢɫɭɧɨɤ 2.1. 

Ɋɢɫɭɧɨɤ 2.1 – ɋɜɚɪɧɵɟ ɲɜɵ 
 

ɉɥɚɡɦɟɧɧɚɹ ɪɟɡɤɚ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɚɩɩɚɪɚɬɨɦ ɩɨɞ ɧɚɡɜɚɧɢɟɦ HвpОЫЭСОЫЦ 

pШаОЫЦКб 105. Ɉɧ ɫɨɡɞɚёɬ ɩɨɬɨɤ ɜɵɫɨɤɨɬɟɦɩɟɪɚɬɭɪɧɨɝɨ ɢɨɧɢɡɢɪɨɜɚɧɧɨɝɨ ɜɨɡɞɭɯɚ 

(ɩɥɚɡɦɵ), ɤɨɬɨɪɵɣ ɪɚɡɪɟɡɚɟɬ ɡɚɝɨɬɨɜɤɭ. 

ɉɪɢɧɰɢɩ ɩɥɚɡɦɟɧɧɨɣ ɪɟɡɤɢ ɨɫɧɨɜɚɧ ɧɚ ɫɜɨɣɫɬɜɟ ɜɨɡɞɭɯɚ ɜ ɫɨɫɬɨɹɧɢɢ 

ɢɨɧɢɡɚɰɢɢ ɫɬɚɧɨɜɢɬɶɫɹ ɩɪɨɜɨɞɧɢɤɨɦ ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ ɬɨɤɚ. 

ɋɜɚɪɧɵɟ ɲɜɵ ɨɫɧɨɜɧɨɝɨ ɩɪɨɮɢɥɹ (ɜɧɭɬɪɟɧɧɢɟ ɢ ɧɚɪɭɠɧɵɟ) ɜɵɩɨɥɧɹɸɬɫɹ 

ɩɨɩɚɪɧɨ ɚɜɬɨɦɚɬɢɱɟɫɤɨɣ ɫɜɚɪɤɨɣ ɩɨɞ ɫɥɨɟɦ ɮɥɸɫɚ ɞɜɭɯɞɭɝɨɜɵɦɢ ɫɜɚɪɨɱɧɵɦɢ 

ɬɪɚɤɬɨɪɚɦɢ. ɋɨɝɥɚɫɧɨ ɞɟɣɫɬɜɭɸɳɟɣ ɬɟɯɧɨɥɨɝɢɢ ɞɥɹ ɩɚɧɟɥɟɣ ɩɨɥɭɬɨɪɚɦɟɬɪɨɜɨɣ 

ɲɢɪɢɧɵ ɩɟɪɜɨɧɚɱɚɥɶɧɨ ɢɡɝɨɬɚɜɥɢɜɚɸɬɫɹ ɬɚɤ ɧɚɡɵɜɚɟɦɵɟ “ɤɨɪɵɬɚ” (ɩɨɥɤɚ ɢ ɞɜɟ 

ɫɬɟɧɤɢ). ɉɪɢ ɷɬɨɦ ɩɨɥɤɚ ɪɚɫɩɨɥɚɝɚɟɬɫɹ ɧɚ ɫɛɨɪɨɱɧɨɦ ɫɬɟɧɞɟ ɜɧɢɡɭ, ɚ ɫɬɟɧɤɢ 

ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɢ ɦɟɯɚɧɢɱɟɫɤɢ ɡɚɤɪɟɩɥɹɸɬɫɹ ɩɨ ɛɨɤɚɦ ɩɨɞ ɭɝɥɨɦ ɤ ɜɟɪɬɢɤɚɥɢ. 

ɍɝɨɥ ɧɚɤɥɨɧɚ ɫɬɟɧɨɤ ɪɟɝɭɥɢɪɭɸɬɫɹ ɨɩɨɪɚɦɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɫɜɚɪɨɱɧɨɣ 

  

 



 

Иɡм. Лɢɫɬ № дɨкɭм. Пɨдɩɢɫь Даɬа 

Лɢɫɬ 

19 15.04.01.2018.002.00 ɉɁ 

ɨɫɧɚɫɬɤɢ. ɋɛɨɪɤɚ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ “ɩɪɢɯɜɚɬɤɚɦɢ” ɩɨɫɥɟ ɱɟɝɨ ɧɚɤɥɚɞɵɜɚɸɬɫɹ 

ɨɫɧɨɜɧɵɟ ɩɪɨɞɨɥɶɧɵɟ ɲɜɵ ɪɢɫɭɧɨɤ 2.2. 

Ɋɢɫɭɧɨɤ 2.2 – ȼɵɩɨɥɧɟɧɢɟ ɩɪɢɯɜɚɬɨɤ 

ɋɛɨɪɤɚ ɢ ɫɜɚɪɤɚ ɩɨɥɧɨɝɨ ɩɪɨɮɢɥɹ ɩɪɨɢɡɜɨɞɢɬɫɹ ɧɚ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ 

ɫɛɨɪɨɱɧɨ-ɫɜɚɪɨɱɧɵɯ ɫɬɟɧɞɚɯ ɪɢɫɭɧɨɤ 2.3. 

Ɋɢɫɭɧɨɤ 2.3 – ɋɛɨɪɤɚ ɩɪɨɮɢɥɹ 
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Ɋɢɫɭɧɨɤ 2.4 – Ⱦɜɭɲɨɜɧɚɹ ɫɜɚɪɤɚ 

Ⱦɥɹ ɫɜɚɪɤɢ ɢɫɩɨɥɶɡɭɸɬ ɩɪɨɜɨɥɨɤɭ ɋȼ08-ȽȺ ɩɨ ȽɈɋɌ 2246-70 ɢ ɫɜɚɪɨɱɧɨɝɨ 

ɮɥɸɫɚ Ⱥɇ-348Ⱥ ɩɨ ȽɈɋɌ 9087-81. Ⱦɜɭɯɲɨɜɧɚɹ ɨɞɧɨɩɪɨɯɨɞɧɚɹ ɫɜɚɪɤɚ ɫ ɩɨɥɧɵɦ 

ɩɪɨɩɥɚɜɥɟɧɢɟɦ, ɚɜɬɨɦɚɬɢɱɟɫɤɨɣ ɫɜɚɪɤɨɣ ɩɨɞ ɫɥɨɟɦ ɮɥɸɫɚ Ⱥɇ-348Ⱥ ɪɢɫɭɧɨɤ 2.4.  

ɉɨɫɥɟ ɫɜɚɪɤɢ ɩɲɫ ɢɦɟɸɬ ɡɧɚɱɢɬɟɥɶɧɵɟ ɞɟɮɨɪɦɚɰɢɢ, ɤɨɬɨɪɵɟ ɭɫɬɪɚɧɹɸɬɫɹ ɫ 

ɩɨɦɨɳɶɸ ɬɟɪɦɢɱɟɫɤɨɣ ɩɪɚɜɤɢ. Ɍɟɪɦɢɱɟɫɤɚɹ ɩɪɚɜɤɚ ɜɵɩɨɥɧɹɟɬɫɹ ɦɟɫɬɧɵɦ 

ɧɚɝɪɟɜɨɦ ɝɚɡɨɜɵɦ ɝɨɪɟɥɤɚɦɢ. ȼɫɟ ɫɜɚɪɧɵɟ ɫɨɟɞɢɧɟɧɢɹ ɩɨɞɜɟɪɝɚɸɬɫɹ ȼɂɄ 100%. 

ɋɜɚɪɤɚ ɡɚɦɤɚ-ɨɛɨɣɦɵ ɩɪɨɢɡɜɨɞɢɬɫɹ ɨɞɧɨɞɭɝɨɜɵɦ ɫɜɚɪɨɱɧɵɦ ɬɪɚɤɬɨɪɨɦ ɩɨɞ 

ɫɥɨɟɦ ɮɥɸɫɚ. ɋɜɚɪɤɚ ɡɚɦɤɚ-ɤɭɥɚɱɤɚ ɩɪɨɢɡɜɨɞɢɬɫɹ ɞɜɭɯɞɭɝɨɜɵɦ ɫɜɚɪɨɱɧɵɦ 

ɬɪɚɤɬɨɪɨɦ ɜ ɫɪɟɞɟ ɡɚɳɢɬɧɵɯ ɝɚɡɨɜ. ɋɛɨɪɤɚ ɢ ɫɜɚɪɤɚ ɡɚɦɤɨɜɵɯ ɷɥɟɦɟɧɬɨɜ 

ɩɪɨɢɡɜɨɞɢɬɫɹ ɧɚ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɯ ɫɛɨɪɨɱɧɨ-ɫɜɚɪɨɱɧɵɯ ɫɬɟɧɞɚɯ. 
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2.2 ɉɪɨɟɤɬɢɪɭɟɦɵɣ ɜɚɪɢɚɧɬ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ 

ȼ ɩɪɨɟɤɬɢɪɭɟɦɨɦ ɜɚɪɢɚɧɬɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ ɫɨɯɪɚɧɹɟɬɫɹ ɷɬɚɩ 

ɩɨɞɝɨɬɨɜɤɢ ɥɢɫɬɨɜɨɝɨ ɩɪɨɤɚɬɚ ɤ ɫɜɚɪɤɟ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɛɚɡɨɜɵɦ 

ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɦ ɩɪɨɰɟɫɫɨɦ. ɂɡɦɟɧɟɧɢɸ ɩɨɞɥɟɠɢɬ ɜɢɞ ɫɜɚɪɤɢ ɢ ɫɜɚɪɨɱɧɵɟ 

ɦɚɬɟɪɢɚɥɵ. 

Ɋɨɛɨɬɵ ɫɜɚɪɢɜɚɸɬ ɲɩɭɧɬ ɧɚɯɨɞɹɫɶ ɧɚ ɫɩɟɰɢɚɥɶɧɨɣ ɩɥɚɬɮɨɪɦɟ ɢ 

ɩɟɪɟɞɜɢɝɚɸɬɫɹ ɩɨ ɪɟɥɶɫɚɦ.  Ɉɫɧɚɫɬɤɚ ɨɫɬɚɟɬɫɹ ɩɪɟɠɧɟɣ, ɜɨɡɦɨɠɧɨ ɩɪɢɦɟɧɟɧɢɟ 

ɦɚɝɧɢɬɨɜ ɞɥɹ ɡɚɤɪɟɩɥɟɧɢɹ ɞɟɬɚɥɟɣ ɩɟɪɟɞ ɫɜɚɪɤɨɣ ɢ ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɤɨɪɨɛɥɟɧɢɹ. 
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2.3 ȼɵɛɨɪ ɫɩɨɫɨɛɚ ɫɜɚɪɤɢ 

ɋɩɨɫɨɛ ɫɜɚɪɤɢ – ɜ ɩɪɨɟɤɬɢɪɭɟɦɨɦ ɜɚɪɢɚɧɬɟ ɫɜɚɪɤɚ ɩɪɨɢɫɯɨɞɢɬ ɜ ɫɪɟɞɟ 

ɡɚɳɢɬɧɨɝɨ ɝɚɡɚ. 

ɋɜɚɪɤɚ ɜ ɡɚɳɢɬɧɵɯ ɝɚɡɚɯ 

ɋɭɳɧɨɫɬɶ ɫɩɨɫɨɛɚ: 

ɋɜɚɪɤɭ ɜ ɡɚɳɢɬɧɵɯ ɝɚɡɚɯ ɦɨɠɧɨ ɜɵɩɨɥɧɹɬɶ ɧɟɩɥɚɜɹɳɢɦɫɹ, ɨɛɵɱɧɨ 

ɜɨɥɶɮɪɚɦɨɜɵɦ, ɢɥɢ ɩɥɚɜɹɳɢɦɫɹ ɷɥɟɤɬɪɨɞɨɦ. ȼ ɩɟɪɜɨɦ ɫɥɭɱɚɟ ɫɜɚɪɧɨɣ ɲɨɜ 

ɩɨɥɭɱɚɟɬɫɹ ɡɚ ɫɱɟɬ ɪɚɫɩɥɚɜɥɟɧɢɹ ɤɪɨɦɨɤ ɢɡɞɟɥɢɹ ɢ, ɟɫɥɢ ɧɟɨɛɯɨɞɢɦɨ, ɩɨɞɚɜɚɟɦɨɣ 

ɜ ɡɨɧɭ ɞɭɝɢ ɩɪɢɫɚɞɨɱɧɨɣ ɩɪɨɜɨɥɨɤɢ. ɉɥɚɜɹɳɢɣɫɹ ɷɥɟɤɬɪɨɞ ɜ ɩɪɨɰɟɫɫɟ ɫɜɚɪɤɢ 

ɪɚɫɩɥɚɜɥɹɟɬɫɹ ɢ ɭɱɚɫɬɜɭɟɬ ɜ ɨɛɪɚɡɨɜɚɧɢɢ ɦɟɬɚɥɥɚ ɲɜɚ. Ⱦɥɹ ɡɚɳɢɬɵ ɩɪɢɦɟɧɹɸɬ 

ɬɪɢ ɝɪɭɩɩɵ ɝɚɡɨɜ: ɢɧɟɪɬɧɵɟ (ɚɪɝɨɧ, ɝɟɥɢɣ); ɚɤɬɢɜɧɵɟ (ɭɝɥɟɤɢɫɥɵɣ ɝɚɡ, ɚɡɨɬ, 

ɜɨɞɨɪɨɞ ɢ ɞɪ.); ɫɦɟɫɢ ɝɚɡɨɜ ɢɧɟɪɬɧɵɯ, ɚɤɬɢɜɧɵɯ ɢɥɢ ɩɟɪɜɨɣ ɢ ɜɬɨɪɨɣ ɝɪɭɩɩ. 

ȼɵɛɨɪ ɡɚɳɢɬɧɨɝɨ ɝɚɡɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɯɢɦɢɱɟɫɤɢɦ ɫɨɫɬɚɜɨɦ ɫɜɚɪɢɜɚɟɦɨɝɨ ɦɟɬɚɥɥɚ, 

ɬɪɟɛɨɜɚɧɢɹɦɢ, ɩɪɟɞɴɹɜɥɹɟɦɵɦɢ ɤ ɫɜɨɣɫɬɜɚɦ ɫɜɚɪɧɨɝɨ ɫɨɟɞɢɧɟɧɢɹ; 

ɷɤɨɧɨɦɢɱɧɨɫɬɶɸ ɩɪɨɰɟɫɫɚ ɢ ɞɪɭɝɢɦɢ ɮɚɤɬɨɪɚɦɢ. 

ɋɦɟɫɶ ɢɧɟɪɬɧɵɯ ɝɚɡɨɜ ɫ ɚɤɬɢɜɧɵɦɢ ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɩɪɢɦɟɧɹɬɶ ɢ ɞɥɹ 

ɩɨɜɵɲɟɧɢɹ ɭɫɬɨɣɱɢɜɨɫɬɢ ɞɭɝɢ, ɭɜɟɥɢɱɟɧɢɹ ɝɥɭɛɢɧɵ ɩɪɨɩɥɚɜɥɟɧɢɹ ɢ ɢɡɦɟɧɟɧɢɹ 

ɮɨɪɦɵ ɲɜɚ, ɦɟɬɚɥɥɭɪɝɢɱɟɫɤɨɣ ɨɛɪɚɛɨɬɤɢ ɪɚɫɩɥɚɜɥɟɧɧɨɝɨ ɦɟɬɚɥɥɚ, ɩɨɜɵɲɟɧɢɹ 

ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɫɜɚɪɤɢ. ɉɪɢ ɫɜɚɪɤɟ ɜ ɫɦɟɫɢ ɝɚɡɨɜ ɩɨɜɵɲɚɟɬɫɹ ɩɟɪɟɯɨɞ 

ɷɥɟɤɬɪɨɞɧɨɝɨ ɦɟɬɚɥɥɚ ɜ ɲɨɜ. 

ɋɦɟɫɶ ɚɪɝɨɧɚ ɫ 1—5% ɤɢɫɥɨɪɨɞɚ ɢɫɩɨɥɶɡɭɸɬ ɞɥɹ ɫɜɚɪɤɢ ɩɥɚɜɹɳɢɦɫɹ 

ɷɥɟɤɬɪɨɞɨɦ ɧɢɡɤɨɭɝɥɟɪɨɞɢɫɬɨɣ ɢ ɥɟɝɢɪɨɜɚɧɧɨɣ ɫɬɚɥɢ. Ⱦɨɛɚɜɤɚ ɤɢɫɥɨɪɨɞɚ ɤ 

ɚɪɝɨɧɭ ɩɨɧɢɠɚɟɬ ɤɪɢɬɢɱɟɫɤɢɣ ɬɨɤ, ɩɪɟɞɭɩɪɟɠɞɚɟɬ ɜɨɡɧɢɤɧɨɜɟɧɢɟ ɩɨɪ, ɭɥɭɱɲɚɟɬ 

ɮɨɪɦɭ ɲɜɚ. 
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ɋɦɟɫɶ ɚɪɝɨɧɚ ɫ 10—25% ɭɝɥɟɤɢɫɥɨɝɨ ɝɚɡɚ ɩɪɢɦɟɧɹɸɬ ɩɪɢ ɫɜɚɪɤɟ ɩɥɚɜɹɳɢɦɫɹ 

ɷɥɟɤɬɪɨɞɨɦ. Ⱦɨɛɚɜɤɚ ɭɝɥɟɤɢɫɥɨɝɨ ɝɚɡɚ ɩɪɢ ɫɜɚɪɤɟ ɭɝɥɟɪɨɞɢɫɬɵɯ ɫɬɚɥɟɣ ɩɨɡɜɨɥɹɟɬ 

ɢɡɛɟɠɚɬɶ ɨɛɪɚɡɨɜɚɧɢɟ ɩɨɪ, ɧɟɫɤɨɥɶɤɨ ɩɨɜɵɲɚɟɬ ɫɬɚɛɢɥɶɧɨɫɬɶ ɞɭɝɢ ɢ ɧɚɞɟɠɧɨɫɬɶ 

ɡɚɳɢɬɵ ɡɨɧɵ ɫɜɚɪɤɢ ɩɪɢ ɧɚɥɢɱɢɢ ɫɤɜɨɡɧɹɤɨɜ, ɭɥɭɱɲɚɟɬ ɮɨɪɦɢɪɨɜɚɧɢɟ ɲɜɚ ɩɪɢ 

ɫɜɚɪɤɟ ɬɨɧɤɨɥɢɫɬɨɜɨɝɨ ɦɟɬɚɥɥɚ. 

ɋɦɟɫɶ ɚɪɝɨɧɚ ɫ ɭɝɥɟɤɢɫɥɵɦ ɝɚɡɨɦ (ɞɨ 20%) ɢ ɫ ɧɟ ɛɨɥɟɟ 5% ɤɢɫɥɨɪɨɞɚ 

ɢɫɩɨɥɶɡɭɸɬ ɩɪɢ ɫɜɚɪɤɟ ɩɥɚɜɹɳɢɦɫɹ ɷɥɟɤɬɪɨɞɨɦ ɭɝɥɟɪɨɞɢɫɬɵɯ ɢ ɥɟɝɢɪɨɜɚɧɧɵɯ 

ɫɬɚɥɟɣ. Ⱦɨɛɚɜɤɢ ɚɤɬɢɜɧɵɯ ɝɚɡɨɜ ɭɥɭɱɲɚɸɬ ɫɬɚɛɢɥɶɧɨɫɬɶ ɞɭɝɢ, ɮɨɪɦɢɪɨɜɚɧɢɟ 

ɲɜɨɜ ɢ ɩɪɟɞɭɩɪɟɠɞɚɸɬ ɩɨɪɢɫɬɨɫɬɶ. 

ɋɦɟɫɶ ɭɝɥɟɤɢɫɥɨɝɨ ɝɚɡɚ ɫ ɤɢɫɥɨɪɨɞɨɦ (ɞɨ 20%) ɩɪɢɦɟɧɹɸɬ ɩɪɢ ɫɜɚɪɤɟ 

ɩɥɚɜɹɳɢɦɫɹ ɷɥɟɤɬɪɨɞɨɦ ɭɝɥɟɪɨɞɢɫɬɨɣ ɫɬɚɥɢ. ɗɬɚ ɫɦɟɫɶ ɢɦɟɟɬ ɜɵɫɨɤɭɸ 

ɨɤɢɫɥɢɬɟɥɶɧɭɸ ɫɩɨɫɨɛɧɨɫɬɶ, ɨɛɟɫɩɟɱɢɜɚɟɬ ɝɥɭɛɨɤɨɟ ɩɪɨɩɥɚɜɥɟɧɢɟ ɢ ɯɨɪɨɲɭɸ 

ɮɨɪɦɭ, ɩɪɟɞɨɯɪɚɧɹɟɬ ɲɨɜ ɨɬ ɩɨɪɢɫɬɨɫɬɢ. 

ɋɦɟɫɶ ɭɝɥɟɤɢɫɥɨɝɨ ɝɚɡɚ ɫ ɤɢɫɥɨɪɨɞɨɦ (ɞɨ 20%) ɩɪɢɦɟɧɹɸɬ ɩɪɢ ɫɜɚɪɤɟ 

ɩɥɚɜɹɳɢɦɫɹ ɷɥɟɤɬɪɨɞɨɦ ɭɝɥɟɪɨɞɢɫɬɨɣ ɫɬɚɥɢ. ɗɬɚ ɫɦɟɫɶ ɢɦɟɟɬ ɜɵɫɨɤɭɸ 

ɨɤɢɫɥɢɬɟɥɶɧɭɸ ɫɩɨɫɨɛɧɨɫɬɶ, ɨɛɟɫɩɟɱɢɜɚɟɬ ɝɥɭɛɨɤɨɟ ɩɪɨɩɥɚɜɥɟɧɢɟ ɢ ɯɨɪɨɲɭɸ 

ɮɨɪɦɭ, ɩɪɟɞɨɯɪɚɧɹɟɬ ɲɨɜ ɨɬ ɩɨɪɢɫɬɨɫɬɢ. 

ȼ ɡɨɧɭ ɫɜɚɪɤɢ ɡɚɳɢɬɧɵɣ ɝɚɡ ɦɨɠɟɬ ɩɨɞɚɜɚɬɶɫɹ ɰɟɧɬɪɚɥɶɧɨ (ɪɢɫɭɧɤɢ2.5 ɢ 2.6, 

ɚ,ɜ), ɚ ɩɪɢ ɩɨɜɵɲɟɧɧɵɯ ɫɤɨɪɨɫɬɹɯ ɫɜɚɪɤɢ ɩɥɚɜɹɳɢɦɫɹ ɷɥɟɤɬɪɨɞɨɦ — ɫɛɨɤɭ (ɫɦ. 

ɪɢɫ. 2.5,ɛ). Ⱦɥɹ ɷɤɨɧɨɦɢɢ ɪɚɫɯɨɞɚ ɞɟɮɢɰɢɬɧɵɯ ɢ ɞɨɪɨɝɢɯ ɢɧɟɪɬɧɵɯ ɝɚɡɨɜ 

ɢɫɩɨɥɶɡɭɸɬ ɡɚɳɢɬɭ ɞɜɭɦɹ ɪɚɡɞɟɥɶɧɵɦɢ ɩɨɬɨɤɚɦɢ ɝɚɡɨɜ (ɪɢɫɭɧɨɤ2.6,ɜ); ɧɚɪɭɠɧɵɣ 

ɩɨɬɨɤ — ɨɛɵɱɧɨ ɭɝɥɟɤɢɫɥɵɣ ɝɚɡ. ɉɪɢ ɫɜɚɪɤɟ ɚɤɬɢɜɧɵɯ ɦɚɬɟɪɢɚɥɨɜ ɞɥɹ 

ɩɪɟɞɭɩɪɟɠɞɟɧɢɹ ɤɨɧɬɚɤɬɚ ɜɨɡɞɭɯɚ ɧɟ ɬɨɥɶɤɨ ɫ ɪɚɫɩɥɚɜɥɟɧɧɵɦ, ɧɨ ɢ ɫ ɧɚɝɪɟɬɵɦ 

ɬɜɟɪɞɵɦ ɦɟɬɚɥɥɨɦ ɩɪɢɦɟɧɹɸɬ ɭɞɥɢɧɟɧɧɵɟ ɧɚɫɚɞɤɢ ɧɚ ɫɨɩɥɚ (ɩɨɞɜɢɠɧɵɟ ɤɚɦɟɪɵ, 

ɪɢɫɭɧɨɤ. 2.6,ɝ). ɇɚɢɛɨɥɟɟ ɧɚɞɟɠɧɚɹ ɡɚɳɢɬɚ ɞɨɫɬɢɝɚɟɬɫɹ ɩɪɢ ɪɚɡɦɟɳɟɧɢɢ ɢɡɞɟɥɢɹ ɜ 

ɫɬɚɰɢɨɧɚɪɧɵɯ ɤɚɦɟɪɚɯ, ɡɚɩɨɥɧɟɧɧɵɯ ɡɚɳɢɬɧɵɦ ɝɚɡɨɦ. Ⱦɥɹ ɫɜɚɪɤɢ 

ɤɪɭɩɧɨɝɚɛɚɪɢɬɧɵɯ ɢɡɞɟɥɢɣ ɢɫɩɨɥɶɡɭɸɬ ɩɟɪɟɧɨɫɧɵɟ ɤɚɦɟɪɵ ɢɡ ɦɹɝɤɢɯ 

ɩɥɚɫɬɢɱɧɵɯ ɨɛɵɱɧɨ ɩɪɨɡɪɚɱɧɵɯ ɦɚɬɟɪɢɚɥɨɜ, ɭɫɬɚɧɚɜɥɢɜɚɟɦɵɯ ɥɨɤɚɥɶɧɨ ɧɚɞ 

ɫɜɚɪɢɜɚɟɦɵɦ ɫɬɵɤɨɦ. Ɍɟɩɥɨɮɢɡɢɱɟɫɤɢɟ ɫɜɨɣɫɬɜɚ ɡɚɳɢɬɧɵɯ ɝɚɡɨɜ ɨɤɚɡɵɜɚɸɬ 

ɛɨɥɶɲɨɟ ɜɥɢɹɧɢɟ ɧɚ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɫɜɨɣɫɬɜɚ ɞɭɝɢ, ɚ ɡɧɚɱɢɬ ɧɚ ɮɨɪɦɭ ɢ ɪɚɡɦɟɪɵ 
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ɲɜɚ. ɉɪɢ ɪɚɜɧɵɯ ɭɫɥɨɜɢɹɯ ɞɭɝɚ ɜ ɝɟɥɢɢ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɞɭɝɨɣ ɜ ɚɪɝɨɧɟ ɹɜɥɹɟɬɫɹ 

ɛɨɥɟɟ «ɦɹɝɤɨɣ», ɢɦɟɟɬ ɛɨɥɟɟ ɜɵɫɨɤɨɟ ɧɚɩɪɹɠɟɧɢɟ, ɚ ɨɛɪɚɡɭɸɳɢɣɫɹ ɲɨɜ ɢɦɟɟɬ 

ɦɟɧɶɲɭɸ ɝɥɭɛɢɧɭ ɩɪɨɩɥɚɜɥɟɧɢɹ ɢ ɛɨɥɶɲɭɸ ɲɢɪɢɧɭ. ɍɝɥɟɤɢɫɥɵɣ ɝɚɡ ɩɨ ɜɥɢɹɧɢɸ 

ɧɚ ɮɨɪɦɭ ɲɜɚ ɡɚɧɢɦɚɟɬ ɩɪɨɦɟɠɭɬɨɱɧɨɟ ɩɨɥɨɠɟɧɢɟ. 

 

Ɋɢɫɭɧɨɤ 2.5 — ɋɯɟɦɵ ɫɜɚɪɤɢ ɜ ɡɚɳɢɬɧɵɯ ɝɚɡɚɯ ɚ, ɛ – ɧɟɩɥɚɜɹɳɢɦɫɹ, 

ɩɥɚɜɹɳɢɦɫɹ ɷɥɟɤɬɪɨɞɨɦ; 1 – ɫɜɚɪɨɱɧɚɹ ɞɭɝɚ; 2 – ɷɥɟɤɬɪɨɞ; 3 – ɡɚɳɢɬɧɵɣ ɝɚɡ; 4 – 

ɝɚɡɨɜɨɟ ɫɨɩɥɨ (ɝɨɪɟɥɤɚ); 5 – ɩɪɢɫɚɞɨɱɧɚɹ ɩɪɨɜɨɥɨɤɚ 

Ɋɢɫɭɧɨɤ 2.6 – ɋɯɟɦɵ ɩɨɞɚɱɢ ɡɚɳɢɬɧɨɝɨ ɝɚɡɚ ɜ ɡɨɧɭ ɫɜɚɪɤɢ 

ɚ – ɰɟɧɬɪɚɥɶɧɚɹ; ɛ – ɛɨɤɨɜɚɹ; ɜ – ɞɜɭɦɹ ɤɨɧɰɟɧɬɪɢɱɟɫɤɢɦɢ ɩɨɬɨɤɚɦɢ; ɝ – ɜ 

ɩɨɞɜɢɠɧɭɸ ɤɚɦɟɪɭ (ɧɚɫɚɞɤɭ); 1 – ɷɥɟɤɬɪɨɞ; 2 – ɡɚɳɢɬɧɵɣ ɝɚɡ; 3, 4 – ɧɚɪɭɠɧɵɣ ɢ 

ɜɧɭɬɪɟɧɧɢɣ ɩɨɬɨɤɢ ɡɚɳɢɬɧɵɯ ɝɚɡɨɜ; 5 – ɧɚɫɚɞɤɚ; 6 – ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɚɹ ɫɟɬɤɚ 

ɉɪɟɢɦɭɳɟɫɬɜɚ ɢ ɧɟɞɨɫɬɚɬɤɢ ɫɩɨɫɨɛɚ 

ɒɢɪɨɤɢɣ ɞɢɚɩɚɡɨɧ ɩɪɢɦɟɧɹɟɦɵɯ ɡɚɳɢɬɧɵɯ ɝɚɡɨɜ ɨɛɭɫɥɨɜɥɢɜɚɟɬ ɛɨɥɶɲɨɟ 

ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɟ ɷɬɨɝɨ ɫɩɨɫɨɛɚ, ɤɚɤ ɜ ɨɬɧɨɲɟɧɢɢ ɫɜɚɪɢɜɚɟɦɵɯ ɦɟɬɚɥɥɨɜ, ɬɚɤ ɢ ɢɯ 

ɬɨɥɳɢɧ (ɨɬ 0,1 ɦɦ ɞɨ ɞɟɫɹɬɤɨɜ ɦɢɥɥɢɦɟɬɪɨɜ). 

Ɉɫɧɨɜɧɵɦɢ ɩɪɟɢɦɭɳɟɫɬɜɚɦɢ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɝɨ ɫɩɨɫɨɛɚ ɫɜɚɪɤɢ ɹɜɥɹɸɬɫɹ 

ɫɥɟɞɭɸɳɢɟ: 
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- ɜɵɫɨɤɨɟ ɤɚɱɟɫɬɜɨ ɫɜɚɪɧɵɯ ɫɨɟɞɢɧɟɧɢɣ ɩɚ ɪɚɡɧɨɨɛɪɚɡɧɵɯ 

ɦɟɬɚɥɥɚɯ ɢ ɢɯ ɫɩɥɚɜɚɯ ɪɚɡɧɨɣ ɬɨɥɳɢɧɵ, ɨɫɨɛɟɧɧɨ ɩɪɢ ɫɜɚɪɤɟ ɜ 

ɢɧɟɪɬɧɵɯ ɝɚɡɚɯ ɢɡ-ɡɚ ɦɚɥɨɝɨ ɭɝɚɪɚ ɥɟɝɢɪɭɸɳɢɯ ɷɥɟɦɟɧɬɨɜ; 

- ɜɨɡɦɨɠɧɨɫɬɶ ɫɜɚɪɤɢ ɜ ɪɚɡɥɢɱɧɵɯ ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɵɯ 

ɩɨɥɨɠɟɧɢɹɯ; 

- ɨɬɫɭɬɫɬɜɢɟ ɨɩɟɪɚɰɢɣ ɩɨ ɡɚɫɵɩɤɟ ɢ ɭɛɨɪɤɟ ɮɥɸɫɚ ɢ ɭɞɚɥɟɧɢɸ 

ɲɥɚɤɚ; 

- ɜɨɡɦɨɠɧɨɫɬɶ ɧɚɛɥɸɞɟɧɢɹ ɡɚ ɨɛɪɚɡɨɜɚɧɢɟɦ ɲɜɚ, ɱɬɨ ɨɫɨɛɟɧɧɨ 

ɜɚɠɧɨ ɩɪɢ ɦɟɯɚɧɢɡɢɪɨɜɚɧɧɨɣ ɫɜɚɪɤɟ; 

- ɜɵɫɨɤɚɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɢ ɥɟɝɤɨɫɬɶ ɦɟɯɚɧɢɡɚɰɢɢ ɢ 

ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɩɪɨɰɟɫɫɚ; 

- ɧɢɡɤɚɹ ɫɬɨɢɦɨɫɬɶ ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɚɤɬɢɜɧɵɯ ɡɚɳɢɬɧɵɯ ɝɚɡɨɜ. 

Ʉ ɧɟɞɨɫɬɚɬɤɚɦ ɫɩɨɫɨɛɚ ɨɬɧɨɫɹɬɫɹ: ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɩɪɢɦɟɧɟɧɢɹ ɡɚɳɢɬɧɵɯ ɦɟɪ 

ɩɪɨɬɢɜ ɫɜɟɬɨɜɨɣ ɢ ɬɟɩɥɨɜɨɣ ɪɚɞɢɚɰɢɢ ɞɭɝɢ; ɜɨɡɦɨɠɧɨɫɬɶ ɧɚɪɭɲɟɧɢɹ ɝɚɡɨɜɨɣ 

ɡɚɳɢɬɵ ɩɪɢ ɫɞɭɜɚɧɢɢ ɫɬɪɭɢ ɝɚɡɚ ɞɜɢɠɟɧɢɟɦ ɜɨɡɞɭɯɚ ɢɥɢ ɩɪɢ ɡɚɛɪɵɡɝɢɜɚɧɧɢ 

ɫɨɩɥɚ; ɩɨɬɟɪɧ ɦɟɬɚɥɥɚ ɧɚ ɪɚɡɛɪɵɡɝɢɜɚɧɢɟ, ɩɪɢ ɤɨɬɨɪɨɦ ɛɪɵɡɝɢ ɩɪɨɱɧɨ 

ɫɨɟɞɢɧɹɸɬɫɹ ɫ ɩɨɜɟɪɯɧɨɫɬɹɦɢ ɲɜɚ ɢ ɢɡɞɟɥɢɹ; ɧɚɥɢɱɢɟ ɝɚɡɨɜɨɣ ɚɩɩɚɪɚɬɭɪɵ ɢ ɜ 

ɧɟɤɨɬɨɪɵɯ ɫɥɭɱɚɹɯ ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɜɨɞɹɧɨɝɨ ɨɯɥɚɠɞɟɧɢɹ ɝɨɪɟɥɨɤ. 

ɋɜɚɪɤɚ ɩɨɞ ɮɥɸɫɨɦ (ɪɢɫɭɧɨɤ 2.7) ɹɜɥɹɟɬɫɹ ɫɚɦɵɦ ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɵɦ 

ɫɩɨɫɨɛɨɦ ɦɟɯɚɧɢɡɢɪɨɜɚɧɧɨɣ ɞɭɝɨɜɨɣ ɫɜɚɪɤɢ ɩɥɚɜɹɳɢɦɫɹ ɷɥɟɤɬɪɨɞɨɦ. ɉɪɢ ɫɜɚɪɤɟ 

ɩɨɞ ɮɥɸɫɨɦ ɩɪɢɦɟɧɹɟɬɫɹ ɷɥɟɤɬɪɨɞɧɚɹ ɩɪɨɜɨɥɨɤɚ 1 ɛɨɥɶɲɨɣ ɞɥɢɧɵ, ɫɜɟɪɧɭɬɚɹ ɧɚ 

ɤɚɫɫɟɬɭ ɢɥɢ ɜ ɛɭɯɬɭ. ȿɟ ɩɨɞɚɱɚ ɜ ɡɨɧɭ ɞɭɝɢ ɩɨ ɦɟɪɟ ɩɥɚɜɥɟɧɢɹ, ɚ ɬɚɤɠɟ 

ɩɟɪɟɦɟɳɟɧɢɟ ɜɞɨɥɶ ɫɜɚɪɢɜɚɟɦɵɯ ɤɪɨɦɨɤ ɦɟɯɚɧɢɡɢɪɨɜɚɧɵ ɢ ɨɫɭɳɟɫɬɜɥɹɸɬɫɹ 

ɫɜɚɪɨɱɧɵɦ ɚɜɬɨɦɚɬɨɦ, ɢɦɟɸɳɢɦ ɫɩɟɰɢɚɥɶɧɵɟ ɭɫɬɪɨɣɫɬɜɚ – ɛɭɧɤɟɪ 2 ɞɥɹ 

ɜɧɟɫɟɧɢɹ ɜ ɡɨɧɭ ɫɜɚɪɤɢ ɮɥɸɫɚ ɢ ɨɬɫɨɫɚ 11 ɧɟɪɚɫɩɥɚɜɢɜɲɟɣɫɹ ɟɝɨ ɱɚɫɬɢ 10 ɫɨ ɲɜɚ 

ɞɥɹ ɜɨɡɜɪɚɬɚ ɜ ɛɭɧɤɟɪ. ɉɟɪɟɞ ɧɚɱɚɥɨɦ ɩɪɨɰɟɫɫɚ ɡɚɫɵɩɚɸɬ ɮɥɸɫ ɜɞɨɥɶ 

ɫɜɚɪɢɜɚɟɦɵɯ ɤɪɨɦɨɤ ɜ ɜɢɞɟ ɜɚɥɢɤɚ ɬɨɥɳɢɧɨɣ 50–60 ɦɦ. ȼɨɡɧɢɤɚɸɳɚɹ ɩɪɢ 

ɜɤɥɸɱɟɧɢɢ ɚɜɬɨɦɚɬɚ ɞɭɝɚ 3 ɝɨɪɢɬ ɦɟɠɞɭ ɤɨɧɰɨɦ ɷɥɟɤɬɪɨɞɚ ɢ ɢɡɞɟɥɢɟɦ. ɉɨɞ 

ɞɟɣɫɬɜɢɟɦ ɬɟɩɥɚ ɞɭɝɢ ɩɥɚɜɹɬɫɹ ɷɥɟɤɬɪɨɞɧɚɹ ɩɪɨɜɨɥɨɤɚ 1, ɨɫɧɨɜɧɨɣ ɦɟɬɚɥɥ 4 ɢ 

ɱɚɫɬɶ ɮɥɸɫɚ 5. Ⱦɭɝɚ ɝɨɪɢɬ ɜ ɡɚɤɪɵɬɨɣ ɩɨɥɨɫɬɢ 6 (ɝɚɡɨɜɨɦ ɩɭɡɵɪɟ), ɨɝɪɚɧɢɱɟɧɧɨɣ ɜ 
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ɜɟɪɯɧɟɣ ɱɚɫɬɢ ɨɛɨɥɨɱɤɨɣ ɲɥɚɤɚ, ɚ ɜ ɧɢɠɧɟɣ – ɫɜɚɪɨɱɧɨɣ ɜɚɧɧɨɣ 7. ɉɨɥɨɫɬɶ 

ɡɚɩɨɥɧɟɧɚ ɩɚɪɚɦɢ ɦɟɬɚɥɥɨɜ, ɮɥɸɫɚ ɢ ɝɚɡɚɦɢ. ȼɨɡɧɢɤɚɸɳɟɟ ɫɬɚɬɢɱɟɫɤɨɟ ɞɚɜɥɟɧɢɟ 

ɩɨɞɞɟɪɠɢɜɚɟɬ ɮɥɸɫɨɜɵɣ ɫɜɨɞ, ɤɨɬɨɪɵɣ ɩɪɟɞɨɬɜɪɚɳɚɟɬ ɪɚɡɛɪɵɡɝɢɜɚɧɢɟ ɠɢɞɤɨɝɨ 

ɦɟɬɚɥɥɚ ɢ ɧɚɪɭɲɟɧɢɹ ɜ ɮɨɪɦɢɪɨɜɚɧɢɢ ɲɜɚ. 

 

 

Ɋɢɫɭɧɨɤ 2.7 – ɋɯɟɦɚ ɫɜɚɪɤɢ ɩɨɞ ɮɥɸɫɨɦ: Ⱥ – ɫɜɚɪɨɱɧɚɹ ɝɨɥɨɜɤɚ; Ȼ – ɦɟɯɚɧɢɡɦ 

ɩɟɪɟɦɟɳɟɧɢɹ; I, II, III – ɩɨɩɟɪɟɱɧɵɟ ɫɟɱɟɧɢɹ ɜ ɪɚɡɥɢɱɧɵɯ ɡɨɧɚɯ ɲɜɚ 

Ɋɚɫɩɥɚɜɥɟɧɧɵɣ ɲɥɚɤ, ɨɛɥɚɞɚɹ ɧɟɛɨɥɶɲɨɣ ɩɥɨɬɧɨɫɬɶɸ, ɜɫɩɥɵɜɚɟɬ ɧɚ 

ɩɨɜɟɪɯɧɨɫɬɶ ɠɢɞɤɨɝɨ ɦɟɬɚɥɥɚ ɫɜɚɪɨɱɧɨɣ ɜɚɧɧɵ ɢ ɩɨɤɪɵɜɚɟɬ ɟɝɨ ɩɥɨɬɧɵɦ ɫɥɨɟɦ. 

ɉɨ ɦɟɪɟ ɩɨɫɬɭɩɚɬɟɥɶɧɨɝɨ ɞɜɢɠɟɧɢɹ ɷɥɟɤɬɪɨɞɚ ɩɪɨɢɫɯɨɞɢɬ ɡɚɬɜɟɪɞɟɜɚɧɢɟ 

ɦɟɬɚɥɥɢɱɟɫɤɨɣ ɢ ɲɥɚɤɨɜɨɣ ɜɚɧɧ ɫ ɨɛɪɚɡɨɜɚɧɢɟɦ ɫɜɚɪɧɨɝɨ ɲɜɚ 9, ɡɚɤɪɵɬɨɝɨ 

ɬɜɟɪɞɨɣ ɲɥɚɤɨɜɨɣ ɤɨɪɤɨɣ 8. ɉɨɫɥɟ ɫɜɚɪɤɢ ɲɥɚɤɨɜɚɹ ɤɨɪɤɚ ɭɞɚɥɹɟɬɫɹ. 

ɏɨɪɨɲɢɣ ɤɨɧɬɚɤɬ ɲɥɚɤɚ ɢ ɦɟɬɚɥɥɚ, ɧɚɥɢɱɢɟ ɢɡɨɥɢɪɨɜɚɧɧɨɝɨ ɨɬ ɜɧɟɲɧɟɣ 

ɫɪɟɞɵ ɩɪɨɫɬɪɚɧɫɬɜɚ ɨɛɟɫɩɟɱɢɜɚɸɬ ɛɥɚɝɨɩɪɢɹɬɧɵɟ ɭɫɥɨɜɢɹ ɞɥɹ ɡɚɳɢɬɵ, 

ɦɟɬɚɥɥɭɪɝɢɱɟɫɤɨɣ ɢ ɬɟɩɥɨɜɨɣ ɨɛɪɚɛɨɬɤɢ ɜɚɧɧɵ ɢ ɬɟɦ ɫɚɦɵɦ ɫɩɨɫɨɛɫɬɜɭɸɬ 

ɩɨɥɭɱɟɧɢɸ ɲɜɨɜ ɫ ɜɵɫɨɤɢɦɢ ɦɟɯɚɧɢɱɟɫɤɢɦɢ ɫɜɨɣɫɬɜɚɦɢ. ȼɟɫɶɦɚ ɩɟɪɫɩɟɤɬɢɜɧɵɦ 

ɹɜɥɹɟɬɫɹ ɩɪɢɦɟɧɟɧɢɟ ɥɟɧɬɵ ɜɦɟɫɬɨ ɷɥɟɤɬɪɨɞɧɨɣ ɩɪɨɜɨɥɨɤɢ. ɗɥɟɤɬɪɨɞɧɵɟ ɥɟɧɬɵ 

ɢɦɟɸɬ ɨɛɵɱɧɨ ɬɨɥɳɢɧɭ ɞɨ 2 ɦɦ ɢ ɲɢɪɢɧɭ ɞɨ 40 ɦɦ. 
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Ƚɨɪɹɳɚɹ ɞɭɝɚ ɩɟɪɟɦɟɳɚɟɬɫɹ ɩɨɩɟɪɟɤ ɥɟɧɬɵ, ɪɚɜɧɨɦɟɪɧɨ ɟɟ ɪɚɫɩɥɚɜɥɹɹ. Ɇɟɧɹɹ 

ɮɨɪɦɵ ɥɟɧɬɵ, ɦɨɠɧɨ ɫɭɳɟɫɬɜɟɧɧɨ ɜɥɢɹɬɶ ɧɚ ɮɨɪɦɭ ɲɜɚ, ɢɡɦɟɧɹɹ ɟɝɨ ɲɢɪɢɧɭ ɢ 

ɝɥɭɛɢɧɭ ɩɪɨɩɥɚɜɥɟɧɢɹ. ɋɜɚɪɤɭ ɩɨɞ ɮɥɸɫɨɦ ɨɫɭɳɟɫɬɜɥɹɸɬ ɧɚ ɩɨɫɬɨɹɧɧɨɦ ɢ 

ɩɟɪɟɦɟɧɧɨɦ ɬɨɤɚɯ. Ɋɨɥɶ ɫɜɚɪɳɢɤɚ, ɪɚɛɨɬɚɸɳɟɝɨ ɫɨ ɫɜɚɪɨɱɧɵɦ ɚɜɬɨɦɚɬɨɦ, 

ɫɜɨɞɢɬɫɹ ɤ ɧɚɫɬɪɨɣɤɟ ɪɚɛɨɱɢɯ ɩɚɪɚɦɟɬɪɨɜ ɪɟɠɢɦɚ, ɤ ɧɚɛɥɸɞɟɧɢɸ ɡɚ ɩɪɨɰɟɫɫɨɦ ɢ 

ɤɨɪɪɟɤɬɢɪɨɜɤɟ ɟɝɨ ɫ ɩɨɦɨɳɶɸ ɩɭɥɶɬɚ ɭɩɪɚɜɥɟɧɢɹ. ɉɨɫɤɨɥɶɤɭ ɞɭɝɚ, ɧɚɯɨɞɹɳɚɹɫɹ 

ɩɨɞ ɮɥɸɫɨɦ, ɧɟɜɢɞɢɦɚ, ɷɬɨ ɢɫɤɥɸɱɚɟɬ ɜɨɡɦɨɠɧɨɫɬɶ ɜɢɡɭɚɥɶɧɨɝɨ ɧɚɛɥɸɞɟɧɢɹ ɡɚ 

ɯɨɞɨɦ ɩɪɨɰɟɫɫɚ. ȼ ɬɨ ɠɟ ɜɪɟɦɹ ɷɬɨ ɨɛɟɫɩɟɱɢɜɚɟɬ ɩɪɚɤɬɢɱɟɫɤɨɟ ɨɬɫɭɬɫɬɜɢɟ ɬɚɤɢɯ 

ɧɟɛɥɚɝɨɩɪɢɹɬɧɵɯ ɮɚɤɬɨɪɨɜ ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ ɫɜɚɪɳɢɤɚ, ɤɚɤ ɢɡɥɭɱɟɧɢɟ, ɫɜɚɪɨɱɧɵɟ 

ɚɷɪɨɡɨɥɢ ɢ ɛɪɵɡɝɢ ɦɟɬɚɥɥɚ ɢ ɲɥɚɤɚ. 

Ⱥɜɬɨɦɚɬɢɱɟɫɤɨɣ ɫɜɚɪɤɨɣ ɩɨɞ ɮɥɸɫɨɦ ɜɵɩɨɥɧɹɸɬ ɫɬɵɤɨɜɵɟ, ɬɚɜɪɨɜɵɟ ɢ 

ɧɚɯɥɟɫɬɨɱɧɵɟ ɫɨɟɞɢɧɟɧɢɹ ɜ ɧɢɠɧɟɦ ɩɨɥɨɠɟɧɢɢ. ɋɨɜɪɟɦɟɧɧɵɟ ɮɥɸɫɵ 

ɪɚɡɧɨɨɛɪɚɡɧɵ, ɪɚɡɥɢɱɚɸɬɫɹ ɧɚɡɧɚɱɟɧɢɟɦ, ɫɨɫɬɚɜɨɦ ɢ ɫɜɨɣɫɬɜɚɦɢ ɢ ɜɵɩɨɥɧɹɸɬ 

ɩɪɢ ɫɜɚɪɤɟ ɫɥɟɞɭɸɳɢɟ ɮɭɧɤɰɢɢ: 

- ɡɚɳɢɳɚɸɬ ɠɢɞɤɢɣ ɦɟɬɚɥɥ ɫɜɚɪɨɱɧɨɣ ɜɚɧɧɵ ɨɬ 

ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɝɨ ɤɨɧɬɚɤɬɚ ɫ ɜɨɡɞɭɯɨɦ; 

- ɪɚɫɤɢɫɥɹɸɬ, ɥɟɝɢɪɭɸɬ ɢ ɪɚɮɢɧɢɪɭɸɬ ɦɟɬɚɥɥ ɲɜɚ; 

- ɢɡɦɟɧɹɸɬ ɬɟɩɥɨɜɨɣ ɪɟɠɢɦ ɫɜɚɪɤɢ ɩɭɬɟɦ ɭɦɟɧɶɲɟɧɢɹ ɫɤɨɪɨɫɬɢ 

ɨɯɥɚɠɞɟɧɢɹ ɦɟɬɚɥɥɚ; 

- ɨɛɟɫɩɟɱɢɜɚɸɬ ɭɫɬɨɣɱɢɜɨɟ ɝɨɪɟɧɢɟ ɞɭɝɢ; 

- ɭɥɭɱɲɚɸɬ ɭɫɥɨɜɢɹ ɮɨɪɦɢɪɨɜɚɧɢɹ ɲɜɚ. 

ȼ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɫɩɨɫɨɛɚ ɢɡɝɨɬɨɜɥɟɧɢɹ ɮɥɸɫɵ ɩɨɞɪɚɡɞɟɥɹɸɬɫɹ ɧɚ ɩɥɚɜɥɟɧɵɟ 

ɢ ɤɟɪɚɦɢɱɟɫɤɢɟ. ɉɥɚɜɥɟɧɵɟ ɮɥɸɫɵ ɩɨɥɭɱɚɸɬ ɩɭɬɟɦ ɫɩɥɚɜɥɟɧɢɹ ɜɯɨɞɹɳɢɯ ɜ ɧɢɯ 

ɤɨɦɩɨɧɟɧɬɨɜ ɜ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɢɥɢ ɩɥɚɦɟɧɧɵɯ ɩɟɱɚɯ ɫ ɩɨɫɥɟɞɭɸɳɟɣ ɝɪɚɧɭɥɹɰɢɟɣ. 

Ʉɟɪɚɦɢɱɟɫɤɢɟ ɮɥɸɫɵ ɢɡɝɨɬɚɜɥɢɜɚɸɬ ɛɟɡ ɫɩɥɚɜɥɟɧɢɹ ɜɯɨɞɹɳɢɯ ɜ ɢɯ ɫɨɫɬɚɜ 

ɤɨɦɩɨɧɟɧɬɨɜ, ɩɭɬɟɦ ɝɪɚɧɭɥɹɰɢɢ ɫɦɟɫɢ ɩɨɪɨɲɤɨɨɛɪɚɡɧɵɯ ɜɟɳɟɫɬɜ ɫ ɠɢɞɤɢɦ 

ɫɬɟɤɥɨɦ. ȼ ɨɬɥɢɱɢɟ ɨɬ ɩɥɚɜɥɟɧɵɯ, ɤɟɪɚɦɢɱɟɫɤɢɟ ɮɥɸɫɵ ɦɨɝɭɬ ɫɨɞɟɪɠɚɬɶ 

ɧɟɨɤɢɫɥɟɧɧɵɟ ɦɟɬɚɥɥɢɱɟɫɤɢɟ ɩɨɪɨɲɤɢ: ɪɚɫɤɢɫɥɢɬɟɥɢ ɢ ɥɟɝɢɪɭɸɳɢɟ. ɗɬɨ ɫɜɹɡɚɧɨ 

ɫ ɬɟɦ, ɱɬɨ ɜ ɩɪɨɰɟɫɫɟ ɢɡɝɨɬɨɜɥɟɧɢɹ ɤɟɪɚɦɢɱɟɫɤɢɟ ɮɥɸɫɵ ɧɟ ɩɨɞɜɟɪɝɚɸɬɫɹ ɧɚɝɪɟɜɭ 

ɞɨ ɜɵɫɨɤɢɯ ɬɟɦɩɟɪɚɬɭɪ. 
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ɇɚɢɛɨɥɶɲɟɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɟ ɜ ɩɪɨɢɡɜɨɞɫɬɜɟ ɩɨɥɭɱɢɥɢ ɩɥɚɜɥɟɧɵɟ ɮɥɸɫɵ, 

ɤɨɬɨɪɵɟ ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ ɫɩɥɚɜ ɨɤɫɢɞɨɜ ɢ ɫɨɥɟɣ ɦɟɬɚɥɥɨɜ. Ɉɫɧɨɜɧɵɦɢ 

ɩɚɪɚɦɟɬɪɚɦɢ ɪɟɠɢɦɚ ɚɜɬɨɦɚɬɢɱɟɫɤɨɣ ɫɜɚɪɤɢ ɩɨɞ ɮɥɸɫɨɦ ɹɜɥɹɸɬɫɹ ɫɜɚɪɨɱɧɵɣ 

ɬɨɤ, ɪɨɞ ɢ ɩɨɥɹɪɧɨɫɬɶ ɬɨɤɚ, ɞɢɚɦɟɬɪ ɷɥɟɤɬɪɨɞɧɨɣ ɩɪɨɜɨɥɨɤɢ, ɧɚɩɪɹɠɟɧɢɟ ɞɭɝɢ, 

ɫɤɨɪɨɫɬɶ ɫɜɚɪɤɢ. Ɋɟɠɢɦ ɚɜɬɨɦɚɬɢɱɟɫɤɨɣ ɫɜɚɪɤɢ ɜɵɛɢɪɚɸɬ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 

ɬɨɥɳɢɧɵ ɫɜɚɪɢɜɚɟɦɵɯ ɤɪɨɦɨɤ, ɮɨɪɦɵ ɪɚɡɞɟɥɤɢ ɢ ɫɜɚɪɢɜɚɟɦɨɝɨ ɦɟɬɚɥɥɚ. 

ɇɟɞɨɫɬɚɬɤɢ ɫɜɚɪɤɢ ɩɨɞ ɮɥɸɫɨɦ: 

-Ɍɪɭɞɨɡɚɬɪɚɬɵ ɫ ɩɪɨɢɡɜɨɞɫɬɜɨɦ, ɯɪɚɧɟɧɢɟɦ ɢ ɩɨɞɝɨɬɨɜɤɨɣ 

ɫɜɚɪɨɱɧɵɯ ɮɥɸɫɨɜ; 

-Ɍɪɭɞɧɨɫɬɢ ɤɨɪɪɟɤɬɢɪɨɜɤɢ ɩɨɥɨɠɟɧɢɹ ɞɭɝɢ ɨɬɧɨɫɢɬɟɥɶɧɨ ɤɪɨɦɨɤ 

ɫɜɚɪɢɜɚɟɦɨɝɨ ɢɡɞɟɥɢɹ 

-ɇɟɬ ɜɨɡɦɨɠɧɨɫɬɢ ɜɵɩɨɥɧɹɬɶ ɫɜɚɪɤɭ ɜɨ ɜɫɟɯ ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɵɯ 

ɩɨɥɨɠɟɧɢɹɯ; 

-ȼɵɫɨɤɚɹ ɜɧɨɫɢɦɚɹ ɩɨɝɨɧɧɚɹ ɷɧɟɪɝɢɹ, ɜɫɥɟɞɫɬɜɢɟ ɱɟɝɨ ɛɨɥɶɲɢɟ 

ɤɨɪɨɛɥɟɧɢɹ; 

-ɇɟɨɛɯɨɞɢɦɨɫɬɶ ɬɟɪɦɨɩɪɚɜɤɢ, ɨɫɨɛɟɧɧɨ ɧɚ ɤɨɧɰɚɯ ɢɡɞɟɥɢɹ. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

Иɡм. Лɢɫɬ № дɨкɭм. Пɨдɩɢɫь Даɬа 

Лɢɫɬ 

29 15.04.01.2018.002.00 ɉɁ 

 

 

 

 

 

 

2.4 ȼɵɛɨɪ ɫɜɚɪɨɱɧɨɝɨ ɦɚɬɟɪɢɚɥɚ 

ɉɪɨɜɨɥɨɤɚ ɫɜɚɪɨɱɧɚɹ ɋɜ-08Ƚ2ɋ ȽɈɋɌ 2246-70 ɩɪɨɢɡɜɨɞɢɬɫɹ ɞɥɹ 

ɪɚɡɧɨɨɛɪɚɡɧɵɯ ɫɜɚɪɨɱɧɵɯ ɪɚɛɨɬ ɫ ɭɡɥɚɦɢ ɢ ɞɟɬɚɥɹɦɢ ɩɨɜɵɲɟɧɧɨɣ 

ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɢ. ȿɸ ɦɨɠɧɨ ɜɵɩɨɥɧɹɬɶ ɬɚɤɠɟ ɢ ɧɚɩɥɚɜɨɱɧɵɟ ɪɚɛɨɬɵ. 

Ɋɚɫɫɦɚɬɪɢɜɚɟɦɵɣ ɫɨɪɬɚɦɟɧɬ ɦɨɠɟɬ ɜɵɩɭɫɤɚɬɶɫɹ ɬɚɤɠɟ ɫ ɩɨɜɟɪɯɧɨɫɬɧɵɦ 

ɨɦɟɞɧɟɧɢɟɦ, ɧɚ ɱɬɨ ɭɤɚɡɵɜɚɟɬ ɞɨɩɨɥɧɢɬɟɥɶɧɚɹ ɛɭɤɜɚ «Ɉ» ɜ ɨɛɨɡɧɚɱɟɧɢɢ 

ɦɚɬɟɪɢɚɥɚ. ȼ ɪɹɞɟ ɢɫɬɨɱɧɢɤɨɜ ɬɚɤɭɸ ɩɪɨɜɨɥɨɤɭ ɢɦɟɧɭɸɬ ɋȼ08Ƚ2ɋ, ɧɨ ɷɬɨ ɧɟ 

ɞɨɩɨɥɧɢɬɟɥɶɧɨɟ ɟё ɥɟɝɢɪɨɜɚɧɢɟ ɜɨɥɶɮɪɚɦɨɦ ɢɥɢ ɤɪɟɦɧɢɟɦ, ɚ ɥɢɲɶ ɧɟɛɨɥɶɲɚɹ 

ɬɟɯɧɢɱɟɫɤɚɹ ɜɨɥɶɧɨɫɬɶ. 

ɏɢɦɢɱɟɫɤɢɣ ɫɨɫɬɚɜ ɞɚɧɧɨɝɨ ɦɚɬɟɪɢɚɥɚ ɩɪɟɞɫɬɚɜɥɟɧ ɫɥɟɞɭɸɳɢɦɢ ɷɥɟɦɟɧɬɚɦɢ: 

-ɍɝɥɟɪɨɞɨɦ, ɜ ɩɪɟɞɟɥɚɯ 0,06…0,10%. 

-Ʉɪɟɦɧɢɟɦ, ɜ ɩɪɟɞɟɥɚɯ 0,70…0,95%. 

-Ɇɚɪɝɚɧɰɟɦ, ɜ ɩɪɟɞɟɥɚɯ 0,85…1,05% (ɞɥɹ ɩɪɨɜɨɥɨɤɢ ɫɟɱɟɧɢɟɦ ɞɨ 

1,4 ɦɦ ɩɪɨɰɟɧɬɧɨɟ ɫɨɞɟɪɠɚɧɢɟ ɦɚɪɝɚɧɰɚ ɦɨɠɟɬ ɭɜɟɥɢɱɢɜɚɬɶɫɹ, ɫ 

ɫɨɝɥɚɫɢɹ ɩɨɬɪɟɛɢɬɟɥɹ, ɞɨ 1,65%) 

-ɏɪɨɦɨɦ ɢ ɧɢɤɟɥɟɦ, ɜ ɩɪɟɞɟɥɚɯ 0,20…0,25%. 

Ⱦɨɩɭɫɤɚɟɦɵɟ ɨɬɤɥɨɧɟɧɢɹ ɩɨ ɯɢɦɫɨɫɬɚɜɭ ɜ ɛɨɥɶɲɢɧɫɬɜɟ ɫɥɭɱɚɟɜ ɧɟ 

ɩɪɟɜɵɲɚɸɬ 0,02 %. Ʉɪɨɦɟ ɬɨɝɨ, ɜ ɤɚɱɟɫɬɜɟ ɩɪɢɦɟɫɟɣ ɩɪɢ ɜɵɩɥɚɜɤɟ, ɩɪɢɫɭɬɫɬɜɭɸɬ 

ɜ ɧɟɡɧɚɱɢɬɟɥɶɧɨɦ ɤɨɥɢɱɟɫɬɜɟ ɬɚɤɠɟ ɮɨɫɮɨɪ ɢ ɫɟɪɚ. ɇɚ ɤɚɱɟɫɬɜɨ ɤɨɧɟɱɧɨɣ 

ɩɪɨɞɭɤɰɢɢ ɨɧɢ ɧɟ ɜɥɢɹɸɬ. 

ȼɚɠɧɨ, ɱɬɨ ɞɥɹ ɫɜɚɪɨɱɧɨɣ ɩɪɨɜɨɥɨɤɢ ɢɦɟɸɬɫɹ ɬɚɤɠɟ ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ 

ɨɝɪɚɧɢɱɟɧɢɹ ɧɚ ɤɨɥɢɱɟɫɬɜɨ ɫɜɹɡɚɧɧɨɝɨ ɚɡɨɬɚ, ɤɨɬɨɪɵɣ ɦɨɠɟɬ ɜ ɛɨɥɶɲɢɯ 

ɤɨɥɢɱɟɫɬɜɚɯ ɜɥɢɹɬɶ ɧɚ ɫɬɚɛɢɥɶɧɨɫɬɶ ɩɪɨɜɟɞɟɧɢɹ ɫɜɚɪɨɱɧɵɯ ɨɩɟɪɚɰɢɣ. ȼ 

ɱɚɫɬɧɨɫɬɢ, ɞɥɹ ɞɚɧɧɨɣ ɦɚɪɤɢ ɞɟɣɫɬɜɭɸɳɢɣ ɫɬɚɧɞɚɪɬ ɞɨɩɭɫɤɚɟɬ ɧɟ ɛɨɥɟɟ 0,01% 
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ɚɡɨɬɚ. 

ȽɈɋɌ 2246 ɨɩɪɟɞɟɥɹɟɬ ɦɨɬɤɢ, ɤɚɤ ɨɫɧɨɜɧɨɟ ɫɨɫɬɨɹɧɢɟ ɩɨɫɬɚɜɤɢ ɞɚɧɧɨɣ 

ɫɜɚɪɨɱɧɨɣ ɩɪɨɜɨɥɨɤɢ. ɉɪɢ ɷɬɨɦ ɦɚɫɫɚ ɦɨɬɤɚ ɞɥɹ ɦɚɬɟɪɢɚɥɚ ɞɢɚɦɟɬɪɨɦ 2 ɦɦ ɧɟ 

ɞɨɥɠɧɚ ɛɵɬɶ ɦɟɧɶɲɟ 20 ɤɝ (ɩɪɢ ɜɧɭɬɪɟɧɧɟɦ ɞɢɚɦɟɬɪɟ ɞɨ 600 ɦɦ), ɚ ɞɥɹ ɩɪɨɜɨɥɨɤɢ 

ɛɨɥɶɲɢɯ ɞɢɚɦɟɬɪɨɜ ɦɚɫɫɚ ɫɨɫɬɚɜɥɹɟɬ ɧɟ ɦɟɧɟɟ 30 ɤɝ. 

ɉɪɨɜɨɥɨɤɚ ɦɨɠɟɬ ɩɨɫɬɚɜɥɹɬɶɫɹ ɬɚɤɠɟ ɜ ɜɢɞɟ ɪɚɡɦɨɬɤɢ ɧɚ ɤɚɫɫɟɬɵ ɢɥɢ ɛɨɛɢɧɵ. 

Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɫɜɚɪɨɱɧɨɣ ɩɪɨɜɨɥɨɤɢ ɋɜ-08Ƚ2ɋ ɨɩɪɟɞɟɥɹɸɬɫɹ 

ɫɥɟɞɭɸɳɢɦɢ ɩɚɪɚɦɟɬɪɚɦɢ, ɡɚɜɢɫɹɳɢɦɢ ɨɬ ɞɚɥɶɧɟɣɲɟɝɨ ɩɪɢɦɟɧɟɧɢɹ ɦɚɬɟɪɢɚɥɚ:  

-ɉɪɟɞɟɥɨɦ ɩɪɨɱɧɨɫɬɢ, Ɇɉɚ 882…1030 (ɦɟɧɶɲɢɟ ɡɧɚɱɟɧɢɹ 

ɨɬɧɨɫɹɬɫɹ ɤ ɫɨɪɬɚɦɟɧɬɭ ɫ ɦɟɧɶɲɢɦ ɞɢɚɦɟɬɪɨɦ ɫɟɱɟɧɢɹ). ȿɫɥɢ 

ɩɪɨɜɨɥɨɤɚ ɛɭɞɟɬ ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ ɩɪɟɢɦɭɳɟɫɬɜɟɧɧɨ ɞɥɹ ɩɪɨɢɡɜɨɞɫɬɜɚ 

ɫɜɚɪɨɱɧɵɯ ɷɥɟɤɬɪɨɞɨɜ, ɩɪɨɱɧɨɫɬɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɫɧɢɠɚɸɬɫɹ ɧɚ 

9…11%; 

-ɉɪɨɜɨɥɨɤɚ ɦɨɠɟɬ ɩɨɞɜɟɪɝɚɬɶɫɹ ɬɟɪɦɢɱɟɫɤɨɣ ɨɛɪɚɛɨɬɤɟ. 

ɇɚɢɛɨɥɟɟ ɭɩɨɬɪɟɛɢɬɟɥɶɧɵɦ ɟё ɜɢɞɨɦ ɫɱɢɬɚɟɬɫɹ ɡɚɤɚɥɤɚ ɜ ɦɚɫɥɨ ɫ 

ɬɟɦɩɟɪɚɬɭɪ 880…920°C ɫ ɩɨɫɥɟɞɭɸɳɢɦ ɨɯɥɚɠɞɟɧɢɟɦ ɧɚ ɜɨɡɞɭɯɟ. ȼ 

ɪɟɡɭɥɶɬɚɬɟ ɦɚɬɟɪɢɚɥ ɫɬɚɧɨɜɢɬɫɹ ɛɨɥɟɟ ɩɥɚɫɬɢɱɧɵɦ. ȼ ɱɚɫɬɧɨɫɬɢ, 

ɩɪɟɞɟɥ ɩɪɨɱɧɨɫɬɢ ɫɧɢɠɚɟɬɫɹ ɞɨ 430…450 Ɇɉɚ, ɢ ɷɬɨ ɩɨɡɜɨɥɹɟɬ 

ɩɪɨɢɡɜɨɞɢɬɶ ɢɡ ɬɚɤɢɯ ɡɚɝɨɬɨɜɨɤ ɷɥɟɤɬɪɨɞɵ ɛɨɥɟɟ ɫɥɨɠɧɨɣ 

ɤɨɧɮɢɝɭɪɚɰɢɢ; 

-Ʉɚɤɢɟ-ɥɢɛɨ ɩɨɜɟɪɯɧɨɫɬɧɵɟ ɞɟɮɟɤɬɵ ɧɚ ɩɪɨɜɨɥɨɤɟ ɧɟɞɨɩɭɫɬɢɦɵ, 

ɡɚ ɢɫɤɥɸɱɟɧɢɟɦ ɩɨɜɟɪɯɧɨɫɬɧɵɯ ɪɢɫɨɤ (ɨɛɪɚɡɭɸɳɢɯɫɹ ɩɪɢ 

ɜɨɥɨɱɟɧɢɢ) ɜɦɹɬɢɧ ɢ ɰɚɪɚɩɢɧ. Ɉɧɢ ɧɟ ɞɨɥɠɧɵ ɡɚɧɢɦɚɬɶ ɛɨɥɟɟ 5% 

ɩɥɨɳɚɞɢ ɩɨɜɟɪɯɧɨɫɬɢ ɩɪɨɜɨɥɨɤɢ. 

Ɋɚɫɫɦɨɬɪɟɧɧɚɹ ɩɪɨɜɨɥɨɤɚ ɲɢɪɨɤɨ ɢɫɩɨɥɶɡɭɟɬɫɹ ɤɚɤ ɧɚɞёɠɧɵɣ ɦɚɬɟɪɢɚɥ ɞɥɹ 

ɨɛɟɫɩɟɱɟɧɢɹ ɜɵɫɨɤɨɤɚɱɟɫɬɜɟɧɧɵɯ ɫɜɚɪɧɵɯ ɫɨɟɞɢɧɟɧɢɣ. ɗɬɨ ɨɛɭɫɥɨɜɥɟɧɨ 

ɨɩɬɢɦɚɥɶɧɵɦ ɩɪɨɰɟɧɬɧɵɦ ɫɨɨɬɧɨɲɟɧɢɟɦ ɨɫɧɨɜɧɵɯ ɥɟɝɢɪɭɸɳɢɯ ɷɥɟɦɟɧɬɨɜ – 

ɦɚɪɝɚɧɰɚ ɢ ɤɪɟɦɧɢɹ, ɚ ɬɚɤɠɟ ɛɥɚɝɨɩɪɢɹɬɧɨɣ ɤɪɢɫɬɚɥɥɨɝɪɚɮɢɱɟɫɤɨɣ ɫɬɪɭɤɬɭɪɨɣ 

ɝɨɬɨɜɨɝɨ ɫɜɚɪɧɨɝɨ ɲɜɚ. 
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Ⱦɥɹ ɚɜɬɨɦɚɬɢɱɟɫɤɨɣ ɫɜɚɪɤɢ ɜ ɫɪɟɞɟ ɡɚɳɢɬɧɨɝɨ ɝɚɡɚ ɫɨɝɥɚɫɧɨ ɋɉ 

16.13330.2011ɩ.5.4 ɫɥɟɞɭɟɬ ɩɪɢɦɟɧɹɬɶ ɩɪɨɜɨɥɨɤɭ ɦɚɪɤɢ ɋɜ – 08Ƚ2ɋ ɩɨ ȽɈɋɌ 

2246– 70 ɜ ɫɨɱɟɬɚɧɢɢ ɫɨ ɫɦɟɫɶɸ ɝɚɡɨɜ ɋɈ2+ ȺЫ (80%+20%). 

ɍɝɥɟɤɢɫɥɵɣ ɝɚɡ – ɛɟɫɰɜɟɬɧɵɣ ɝɚɡ, ɫɨ ɫɥɚɛɵɦ ɡɚɩɚɯɨɦ, ɯɨɪɨɲɨ ɪɚɫɬɜɨɪɹɟɬɫɹ ɜ 

ɜɨɞɟ ɢ ɩɪɢɞɚɟɬ ɟɣ ɤɢɫɥɨɜɚɬɵɣ ɜɤɭɫ.  

Ʉ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɦ ɩɪɟɢɦɭɳɟɫɬɜɚɦ ɨɬɧɨɫɹɬɫɹ ɩɪɨɫɬɨɬɚ ɩɪɨɰɟɫɫɚ ɫɜɚɪɤɢ, 

ɨɛɟɫɩɟɱɢɜɚɸɳɚɹ ɜɵɫɨɤɭɸ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɢ ɯɨɪɨɲɟɟ ɤɚɱɟɫɬɜɨ ɫɜɚɪɧɵɯ 

ɲɜɨɜ.  

Ɉɛɴɟɦ ɜɚɧɧɵ ɪɚɫɩɥɚɜɥɟɧɧɨɝɨ ɦɟɬɚɥɥɚ ɩɪɢ ɫɜɚɪɤɟ ɜ ɡɚɳɢɬɧɵɯ ɝɚɡɚɯ ɦɟɧɶɲɟ, 

ɱɟɦ ɩɪɢ ɊȾɋ, ɚ ɫɤɨɪɨɫɬɶ ɤɪɢɫɬɚɥɥɢɡɚɰɢɢ ɡɚ ɫɱɟɬ ɨɛɞɭɜɚ ɦɟɫɬɚ ɫɜɚɪɤɢ ɡɚɳɢɬɧɵɦ 

ɝɚɡɨɦ ɛɨɥɶɲɟ. ȼɫɟ ɷɬɨ ɩɨɡɜɨɥɹɟɬ ɜɟɫɬɢ ɫɜɚɪɤɭ ɩɪɢ ɦɢɧɢɦɚɥɶɧɨɦ ɤɨɪɨɛɥɟɧɢɢ. 

Ⱦɥɹ ɩɨɜɵɲɟɧɢɹ ɫɬɚɛɢɥɶɧɨɫɬɢ ɫɜɚɪɤɢ, ɭɥɭɱɲɟɧɢɟ ɩɪɨɰɟɫɫɚ ɩɟɪɟɧɨɫɚ 

ɷɥɟɤɬɪɨɞɧɨɝɨ ɦɟɬɚɥɥɚ ɢ ɮɨɪɦɢɪɨɜɚɧɢɹ ɲɜɨɜ, ɤ ɭɝɥɟɤɢɫɥɨɦɭ ɝɚɡɭ ɞɨɛɚɜɥɹɸɬ 15-

20% ɚɪɝɨɧɚ. Ȼɥɚɝɨɞɚɪɹ ɷɬɨɦɭ, ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɫɭɳɟɫɬɜɟɧɧɨɟ ɫɧɢɠɟɧɢɟ 

ɩɨɜɟɪɯɧɨɫɬɧɨɝɨ ɧɚɬɹɠɟɧɢɹ ɠɢɞɤɨɝɨ ɦɟɬɚɥɥɚ, ɭɦɟɧɶɲɟɧɢɟ ɪɚɡɦɟɪɨɜ ɤɚɩɟɥɶ, 

ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɥɭɱɲɟɟ ɮɨɪɦɢɪɨɜɚɧɢɟ ɦɟɬɚɥɥɚ ɲɜɚ ɢ ɦɟɧɶɲɟ ɢɡɥɭɱɟɧɢɟ ɞɭɝɢ, ɩɨ 

ɫɪɚɜɧɟɧɢɸ ɫɨ ɫɜɚɪɤɨɣ ɜ ɱɢɫɬɨɦ ɚɪɝɨɧɟ, ɚ ɬɚɤɠɟ ɜ ɱɢɫɬɨɦ ɭɝɥɟɤɢɫɥɨɦ ɝɚɡɟ. 

Ɍɚɤɠɟ ɤ ɩɪɟɢɦɭɳɟɫɬɜɚɦ ɨɬɧɨɫɹɬɫɹ ɫɨɤɪɚɳɟɧɢɹ ɨɛɴɟɦɚ ɪɚɛɨɬ ɩɨ ɨɱɢɫɬɤɟ 

ɫɜɚɪɧɵɯ ɲɜɨɜ, ɨɬɫɭɬɫɬɜɢɟ ɜɪɟɞɧɵɯ ɜɵɞɟɥɟɧɢɣ ɩɪɢ ɫɜɚɪɤɟ, ɜɨɡɦɨɠɧɨɫɬɶ 

ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɝɨ ɧɚɛɥɸɞɟɧɢɹ ɡɚ ɩɪɨɰɟɫɫɨɦ ɫɜɚɪɤɢ. 

Ɋɚɫɯɨɞ ɭɝɥɟɤɢɫɥɨɝɨ ɝɚɡɚ – ɤɨɥɢɱɟɫɬɜɨ ɝɚɡɚ, ɤɨɬɨɪɨɟ ɩɨɞɚɟɬɫɹ ɜ ɝɨɪɟɥɤɭ ɡɚ 

ɟɞɢɧɢɰɭ ɜɪɟɦɟɧɢ. Ɋɚɫɯɨɞ ɡɚɜɢɫɢɬ ɨɬ ɬɨɥɳɢɧɵ ɦɟɬɚɥɥɚ, ɪɚɡɦɟɪɨɜ ɲɜɚ ɢ ɨɬ 

ɜɵɛɪɚɧɧɨɝɨ ɪɟɠɢɦɚ ɫɜɚɪɤɢ. 
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2.5 Ɋɚɫɱɟɬ ɪɟɠɢɦɨɜ ɫɜɚɪɤɢ 

ɋɜɚɪɧɵɦ ɫɨɟɞɢɧɟɧɢɟɦ ɧɚɡɵɜɚɸɬ ɭɱɚɫɬɨɤ ɤɨɧɫɬɪɭɤɰɢɢ, ɜ ɤɨɬɨɪɨɦ ɨɬɞɟɥɶɧɵɟ ɟё 

ɷɥɟɦɟɧɬɵ ɫɨɟɞɢɧɟɧɵ ɫ ɩɨɦɨɳɶɸ ɫɜɚɪɤɢ. ɋɜɚɪɧɨɟ ɫɨɟɞɢɧɟɧɢɟ ɫɨɫɬɨɢɬ ɢɡ ɲɜɚ 1, 

ɡɨɧɵ ɬɟɪɦɢɱɟɫɤɨɝɨ ɜɥɢɹɧɢɹ (ɁɌȼ) 2 ɢ ɩɪɢɦɵɤɚɸɳɢɯ ɤ ɁɌȼ ɭɱɚɫɬɤɨɜ ɨɫɧɨɜɧɨɝɨ 

ɦɟɬɚɥɥɚ 3. 

 
Ɋɢɫɭɧɨɤ 2.8 – Ɉɛɟɫɩɟɱɟɧɢɟ ɧɟ ɩɨɥɧɨɝɨ ɩɪɨɜɚɪɚ ɫɨɟɞɢɧɹɟɦɵɯ ɩɥɚɫɬɢɧ 

ɋɜɚɪɧɨɣ ɲɨɜ – ɷɬɨ ɱɚɫɬɶ ɫɜɚɪɧɨɝɨ ɫɨɟɞɢɧɟɧɢɹ, ɦɟɬɚɥɥ ɤɨɬɨɪɨɣ ɜ ɩɪɨɰɟɫɫɟ 

ɫɜɚɪɤɢ ɛɵɥɧɚɝɪɟɬ ɞɨ ɬɟɦɩɟɪɚɬɭɪɵ ɩɥɚɜɥɟɧɢɹ ɢ ɜɵɲɟ.  
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Ɂɨɧɚ ɬɟɪɦɢɱɟɫɤɨɝɨ ɜɥɢɹɧɢɹ (ɁɌȼ) – ɩɪɢɥɟɝɚɸɳɢɣ ɤ ɫɜɚɪɧɨɦɭ ɲɜɭ ɨɫɧɨɜɧɨɣ 

ɦɟɬɚɥɥ, ɧɚɝɪɟɬɵɣ ɜ ɩɪɨɰɟɫɫɟ ɫɜɚɪɤɢ ɜɵɲɟ ɬɟɦɩɟɪɚɬɭɪ ɫɬɪɭɤɬɭɪɧɵɯ ɩɪɟɜɪɚɳɟɧɢɣ.  

ɉɨɩɟɪɟɱɧɨɟ ɫɟɱɟɧɢɟ ɩɟɪɟɩɥɚɜɥɟɧɧɨɝɨ ɞɭɝɨɣ ɦɟɬɚɥɥɚ ɭɫɥɨɜɧɨ ɞɟɥɹɬ ɧɚ ɡɨɧɭ 

ɧɚɩɥɚɜɤɢ ܨு, ɧɚɯɨɞɹɳɭɸɫɹ ɜɧɟ ɩɟɪɜɨɧɚɱɚɥɶɧɨɣ ɤɪɨɦɤɢ ɨɫɧɨɜɧɨɝɨ ɦɟɬɚɥɥɚ, ɢ ɡɨɧɭ 

ɩɪɨɩɥɚɜɥɟɧɢɹ ˒ܨ ˓, ɧɚɯɨɞɹɳɭɸɫɹ ɜɧɭɬɪɢ ɷɬɨɣ ɤɪɨɦɤɢ. 

Ƚɟɨɦɟɬɪɢɸ ɲɜɚ ɯɚɪɚɤɬɟɪɢɡɭɸɬ ɫɥɟɞɭɸɳɢɟ ɩɚɪɚɦɟɬɪɵ: 

H – ɝɥɭɛɢɧɚ ɩɪɨɩɥɚɜɥɟɧɢɹ ɫɜɚɪɢɜɚɟɦɨɝɨ ɦɟɬɚɥɥɚ, ɫɦ; 

B – ɲɢɪɢɧɚ ɲɜɚ, ɫɦ; 

ɋ – ɭɫɢɥɟɧɢɟ ɲɜɚ, ɫɦ; 

Ɉɱɟɪɬɚɧɢɹ ɡɨɧɵ ɩɪɨɩɥɚɜɥɟɧɢɹ ɯɚɪɚɤɬɟɪɢɡɭɸɬ ɤɨɷɮɮɢɰɢɟɧɬɨɦ ɮɨɪɦɵ 

ɩɪɨɩɥɚɜɥɟɧɢɹ (3): ߰˒˓ =  К΄ × ሺͳͻ − Ͳ,Ͳͳ × ሻ˅˔ܫ  ×  ௎ˇௗэூ˔˅                                           (3) 

߰˒˓ =  Ͳ,ͻʹ × ሺͳͻ − Ͳ,Ͳͳ × ʹ͹Ͳ ሻ ×  ʹ͹ × ͳ,Ͷʹ͹Ͳ  = ʹ,ʹ͸ 

Ɂɧɚɹ ɝɥɭɛɢɧɭ ɩɪɨɜɚɪɚ H ɢ ߰˒˓, ɨɩɪɟɞɟɥɹɸɬ ɲɢɪɢɧɭ ɲɜɚ (4): 

B=߰˒˓ ×  (4)                                                          ܪ

B= 2,26× ͷ,͵ = ͳʹ,Ͳ͵ ˏˏ; 
Ɉɱɟɪɬɚɧɢɹ ɧɚɩɥɚɜɥɟɧɧɨɝɨ ɦɟɬɚɥɥɚ ɯɚɪɚɤɬɟɪɢɡɭɸɬ ɤɨɷɮɮɢɰɢɟɧɬɨɦ ɮɨɪɦɵ 

ɜɚɥɢɤɚ (ɭɫɢɥɟɧɢɹ) (5): ߰஻ = ஻߰ (5)                                                         ܥ/ܤ = ʹ,ͺ͵ 

Ⱦɥɹ ɜɵɱɢɫɥɟɧɢɹ ɜɵɫɨɬɵ ɜɚɥɢɤɚ ɋ ɢ ɤɨɷɮɮɢɰɢɟɧɬɚ ɮɨɪɦɵ ɭɫɢɥɟɧɢɹ ɲɜɚ ˅ߖ  

ɪɚɫɫɱɢɬɵɜɚɸɬ ɩɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɧɚɩɥɚɜɥɟɧɧɨɝɨ ɦɟɬɚɥɥɚ ɩɨ ɮɨɪɦɭɥɟ 

(6):  ːܨ = ௔೛×ூ˔˅×ሺଵିఅ˒ሻଷ଺଴଴×ఊ×௎˔˅                                                     (6) ːܨ = Ͳ,ʹ͹ ˔ˏଶ 

Ƚɞɟ ܽ௣ – ɤɨɷɮɮɢɰɢɟɧɬ ɪɚɫɩɥɚɜɥɟɧɢɹ; ˒ߖ  – ɤɨɷɮɮɢɰɢɟɧɬ ɩɨɬɟɪɶ ɦɟɬɚɥɥɚ ɧɚ 

ɪɚɡɛɪɵɡɝɢɜɚɧɢɟ ɢ ɭɝɚɪ. 
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ɉɪɢ ɦɟɯɚɧɢɡɢɪɨɜɚɧɧɵɯ ɫɩɨɫɨɛɚɯ ɫɜɚɪɤɢ ɜ ɫɪɟɞɟ ɡɚɳɢɬɧɨɝɨ ɝɚɡɚ˒ߖ ≈ ͳ%, 

ɩɨɷɬɨɦɭ ɜ ɪɚɫɱɟɬɚɯ ɟɝɨ ɜɟɥɢɱɢɧɨɣ ɦɨɠɧɨ ɩɪɟɧɟɛɪɟɱɶ. 

Ɂɧɚɱɟɧɢɟ ɤɨɷɮɮɢɰɢɟɧɬɚ ɪɚɫɩɥɚɜɥɟɧɢɹ  ܽ௣ ɫɨɫɬɨɢɬ ɢɡ ɞɜɭɯ ɫɥɚɝɚɟɦɵɯ (7):  ܽ௣ = ܽ௣́ + ∆ܽ௣                                                      (7) ܽ௣ =14,10 ɝ/Ⱥ× ч 

Ƚɞɟ ܽ௣́ - ɫɨɫɬɚɜɥɹɸɳɚɹ, ɨɛɭɫɥɨɜɥɟɧɧɚɹ ɬɟɩɥɨɜɥɨɠɟɧɢɟɦ ɞɭɝɢ, ɝ/Ⱥɱ; ∆ܽ௣ – ɫɨɫɬɚɜɥɹɸɳɚɹ, ɡɚɜɢɫɹɳɚɹ ɨɬ ɬɟɩɥɨɜɥɨɠɟɧɢɹ ɜɫɥɟɞɫɬɜɢɟ 

ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɝɨ ɧɚɝɪɟɜɚ ɜɵɥɟɬɚ ɷɥɟɤɬɪɨɞɚ ɩɪɨɬɟɤɚɸɳɢɦ ɬɨɤɨɦ, ɝ/Ⱥɱ; 

ɉɪɢ ɫɜɚɪɤɟ ɩɨɫɬɨɹɧɧɵɦ ɬɨɤɨɦ ɨɛɪɚɬɧɨɣ ɩɨɥɹɪɧɨɫɬɢ ɫɨɫɬɚɜɥɹɸɳɚɹ 

ɤɨɷɮɮɢɰɢɟɧɬɚ ɪɚɫɩɥɚɜɥɟɧɢɹ (8): ܽ௣́ = ͳͳ,͸ ± Ͳ,Ͷ                                                   (8) 

ȼɟɥɢɱɢɧɭ ɜɬɨɪɨɣ ɫɨɫɬɚɜɥɹɸɳɟɣ ∆ܽ௣ɪɚɫɫɱɢɬɵɜɚɸɬ ɩɨ ɭɪɚɜɧɟɧɢɸ (9): ∆ܽ௣ = ଷ଺଴଴×ொ˒.˒௤э×ூ˔˅                                                       (9) ∆ܽ௣ =2,9 ɝ/Ⱥ× ч 

Ƚɞɟ ܳ˒.˒ – ɤɨɥɢɱɟɫɬɜɨ ɬɟɩɥɨɬɵ, ɪɚɫɯɨɞɭɟɦɨɟ ɧɚ ɩɪɟɞɜɚɪɢɬɟɥɶɧɵɣ ɩɨɞɨɝɪɟɜ 

ɜɵɥɟɬɚ ɷɥɟɤɬɪɨɞɧɨɣ ɩɪɨɜɨɥɨɤɢ ɩɪɨɬɟɤɚɸɳɢɦ ɩɨ ɧɟɦɭ ɬɨɤɨɦ, ɤɚɥ; ݍэ – ɤɨɥɢɱɟɫɬɜɨ 

ɬɟɩɥɨɬɵ, ɧɟɨɛɯɨɞɢɦɨɟ ɞɥɹ ɪɚɫɩɥɚɜɥɟɧɢɹ 1 ɝ ɷɥɟɤɬɪɨɞɧɨɣ ɩɪɨɜɨɥɨɤɢ ( ≈ ͵ʹͷ ˍаˎˆ ሻ . 
Ɂɧɚɱɟɧɢɟ ܳ˒.˒ ɪɚɫɫɱɢɬɵɜɚɸɬ ɩɨ ɮɨɪɦɭɥɟ (10): ܳ˒.˒ = Ͳ,ͳͺͺͶ × ݆ଶ × ଴݌ × ݀эଶ[ ௎эୟ×ఈ×ఉ ሺ݁ି௣ଶ௟ିଵሻ − ௕ሺ்˒ ˎି బ்ሻ௣భ                  (10) ܳ˒.˒ = ͹Ͳ,͸ͷ ˍаˎ 

Ƚɞɟ У – ɩɥɨɬɧɨɫɬɶ ɬɨɤɚ ɜ ɷɥɟɤɬɪɨɞɟ, Ⱥ/ɫɦ2 ; ݌଴ − ɭɞɟɥɶɧɨɟ ɷɥɟɤɬɪɢɱɟɫɤɨɟ 

ɫɨɩɪɨɢɜɥɟɧɢɟ ɷɥɟɤɬɪɨɞɧɨɣ ɩɪɨɜɨɥɨɤɢ ɩɪɢ ɧɭɥɟ ɝɪɚɞɭɫɨɜ ( ɞɥɹ 

ɧɢɡɤɨɭɝɥɟɪɨɞɢɫɬɨɣ ɩɪɨɜɨɥɨɤɢ  ݌଴ = Ͳ,ͲͲͲͲͳͶ ʝˏ/˔ˏሻ; ݀э − ɞɢɚɦɟɬɪ 

ɷɥɟɤɬɪɨɞɧɨɣ ɩɪɨɜɨɥɨɤɢ , ɫɦ; эܷ – ɭɫɥɨɜɧɚɹ ɫɤɨɪɨɫɬɶ ɩɨɞɚɱɢ ɷɥɟɤɬɪɨɞɚ, ɫɦ/М 

(ɫɤɨɪɨɫɬɶ ɩɥɚɜɥɟɧɢɹ ɷɥɟɤɬɪɨɞɧɨɣ ɩɪɨɜɨɥɨɤɢ ɩɪɢ ɧɭɥɟɜɨɦ ɜɵɥɟɬɟ); ߙ – 

ɤɨɷɮɮɢɰɢɟɧɬ ɬɟɦɩɟɪɚɬɭɪɩɪɨɜɨɞɢɦɨɫɬɢ, ɫɦ2/М; Л – ɤɨɷɮɮɢɰɢɟɧɬ ɢɡɦɟɧɟɧɢɹ 

ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɫ ɢɡɦɟɧɟɧɢɟɦ ɬɟɦɩɟɪɚɬɭɪɵ ( ɞɥɹ 

ɧɢɡɤɨɭɝɥɟɪɨɞɢɫɬɵɯ ɫɬɚɥɟɣ Л≈0,0083 0ɋ-1; ߚ – ɤɨɷɮɮɢɰɢɟɧɬ, ɪɚɜɧɵɣ 0,24У2 ݌଴/
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 ; М – ɬɟɩɥɨɟɦɤɨɫɬɶ, ɤɚɥ/ɝ 0ɋ; в- ɩɥɨɬɧɨɫɬɶ, ɝ/ɫɦ3; Lɷ- ɜɵɥɟɬ ɷɥɟɤɬɪɨɞɚ, ɫɦ ; ݕܿܽ

Tɩɥ– ɬɟɦɩɟɪɚɬɭɪɚ ɩɥɚɜɥɟɧɢɹ ɩɪɨɜɨɥɨɤɢ , 0ɋ; T0 – ɧɚɱɚɥɶɧɚɹ ɬɟɦɩɟɪɚɬɭɪɚ 

ɩɪɨɜɨɥɨɤɢ, 0ɋ; p1ɢ p2 – ɤɨɷɮɮɢɰɢɟɧɬɵ, ɪɚɜɧɵɟ (11): ݌ଵ,ଶ = ௎эଶ௔ ± ට ௨эమସ௔మ − ܽ ×  (11)                                          ߚ

ȼɵɱɢɫɥɢɜ ɡɧɚɱɟɧɢɟ ܽ௣ и ˒ߖ , ɩɨ ɮɨɪɦɭɥɟ() ɨɩɪɟɞɟɥɹɸɬ ɩɥɨɳɚɞɶ ɧɚɩɥɚɜɥɟɧɧɨɝɨ 

ɦɟɬɚɥɥɚ Fɧ. 

ɉɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɜɚɥɢɤɚ (12): ˅ܨ = ːܨ = ܤ × ܥ × μ˅                                             (12) 

ɝɞɟ B ɢ ɋ – ɲɢɪɢɧɚ ɢ ɜɵɫɨɬɚ ɜɚɥɢɤɚ, ɫɦ; μ˅ – ɤɨɷɮɮɢɰɢɟɧɬ ɩɨɥɧɨɬɵ.  

Ʉɚɤ ɩɨɤɚɡɵɜɚɟɬ ɨɩɵɬ, ɩɪɢ ɜɫɟɯ ɫɩɨɫɨɛɚɯ ɚɜɬɨɦɚɬɢɱɟɫɤɨɣ ɢ 

ɩɨɥɭɚɜɬɨɦɚɬɢɱɟɫɤɨɣ ɫɜɚɪɤɢ μ˅ɢɦɟɟɬ ɭɫɬɨɣɱɢɜɨɟ ɡɧɚɱɟɧɢɟ, ɪɚɜɧɨɟ ≈0,73. ɉɨɷɬɨɦɭ 

ɜ ɪɚɫɱɟɬɚɯ ɩɪɢɧɢɦɚɸɬ (13):  С = ːܨ /Ͳ,͹͵(13)                                                   ܤ С = ʹ,͹ ˏˏ 

1. ɂɫɯɨɞɹ ɢɡ ɱɟɪɬɟɠɚ ɧɚɡɧɚɱɚɸɬ ɬɪɟɛɭɟɦɭɸ ɝɥɭɛɢɧɭ ɩɪɨɜɚɪɚ ɩɪɢ ɫɜɚɪɤɟ ɫ 

ɨɞɧɨɣ ɫɬɨɪɨɧɵ (14): ܪ ≥ ܪ (14)                                                        .ʹ/ܵ ≥ Ͷ ˏˏ. 
ɉɪɢ ɷɬɨɦ ɇ ɩɟɪɜɨɝɨ ɫɥɨɹ ɧɟ ɞɨɥɠɧɚ ɩɪɟɜɵɲɚɬɶ 60-70% ɨɬ ɬɨɥɳɢɧɵ ɫɜɚɪɢɜɚɟɦɵɯ 

ɥɢɫɬɨɜ.  

2. Ɂɚɞɚɸɬ ɫɢɥɭ ɫɜɚɪɨɱɧɨɝɨ ɬɨɤɚ, ɨɛɟɫɩɟɱɢɜɚɸɳɭɸ ɬɪɟɛɭɟɦɭɸ ɝɥɭɛɢɧɭ 

ɩɪɨɜɚɪɚ, ɢɫɯɨɞɹ ɢɡ ɭɫɥɨɜɢɹ (15): ܫ˔˅ ≈ ሺͺͲ − ͻͲሻ × ʜ                                             (15) ܫ˔˅ ≈ ʹ͹Ͳ А 

3.ɉɨ ɩɥɨɬɧɨɫɬɢ ɫɜɚɪɨɱɧɨɝɨ ɬɨɤɚ ɢɡ ɬɚɛɥɢɰɵ 2.3 ɜɵɛɢɪɚɸɬ ɞɢɚɦɟɬɪ 

ɷɥɟɤɬɪɨɞɧɨɣ ɩɪɨɜɨɥɨɤɢ  

Ɍɚɛɥɢɰɚ 2.3 ȼɵɛɨɪ ɞɢɚɦɟɬɪɚ ɷɥɟɤɬɪɨɞɚ 

Ⱦɢɚɦɟɬɪ ɷɥɟɤɬɪɨɞɚ, ɦɦ 1,4 

ɉɥɨɬɧɨɫɬɶ ɬɨɤɚ, Ⱥ ɦɦ2 90-250 
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4.Ɂɚɞɚɟɦ ɫɤɨɪɨɫɬɶ ɫɜɚɪɤɢ (15): V˔˅ = Ͳ,ͷ ˔ˏ̝                                                     (15) 

5.ɇɚɡɧɚɱɚɸɬ ɜɵɥɟɬ ɷɥɟɤɬɪɨɞɚ ɢɡ ɭɫɥɨɜɢɹ (16):  Lэ ≈ ͳͲ × dэ                                                    (16) Lэ ≈ ͳͶ ˏˏ 

6.Ɂɚɞɚɟɦ ɧɚɩɪɹɠɟɧɢɟ ɞɭɝɢ (17): ˇܷ ≈ ʹ͹                                                       (17) 

ɋɤɨɪɨɫɬɶ ɩɨɞɚɱɢ ɷɥɟɤɬɪɨɞɧɨɣ ɩɪɨɜɨɥɨɤɢ, ɫɦ/ɫ, ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (18): ܸ˒ ˒ = ସ×а˓×ூ˔˅గ×ௗэమ×௝                                                        (18) 

ܸ˒ ˒ = Ͷ × ͳ͵.Ͳ͵ × ͷͶͲ͵.ͳͶ × ͻ × ͹.ͺ = ͹ ˔ˏ̝
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2.6 ȼɵɛɨɪ ɫɜɚɪɨɱɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ 

2.6.1 ȼɵɛɨɪ ɫɜɚɪɨɱɧɨɣ ɭɫɬɚɧɨɜɤɢ 

ɍɜɟɥɢɱɟɧɧɚɹ ɪɚɛɨɱɚɹ ɡɨɧɚ AЫМMКЭО120ТC/12L ɞɚɧɧɨɣ ɦɨɞɟɥɢ ɜ ɫɨɱɟɬɚɧɢɢ ɫ 

ɩɪɟɜɨɫɯɨɞɧɵɦɢ ɩɨɤɚɡɚɬɟɥɹɦɢ ɩɨɜɬɨɪɹɟɦɨɫɬɢ ɩɨɡɜɨɥɹɟɬ ɫɭɳɟɫɬɜɟɧɧɨ ɭɩɪɨɫɬɢɬɶ 

ɚɜɬɨɦɚɬɢɱɟɫɤɭɸ ɫɜɚɪɤɭ ɞɚɠɟ ɩɪɢ ɪɚɛɨɬɟ ɫ ɢɡɞɟɥɢɹɦɢ ɛɨɥɶɲɢɯ ɪɚɡɦɟɪɨɜ. Ɇɨɞɟɥɶ 

ɢɦɟɟɬ ɨɩɬɢɦɢɡɢɪɨɜɚɧɧɭɸ ɪɚɛɨɱɭɸ ɡɨɧɭ, ɱɬɨ ɩɨɡɜɨɥɹɟɬ ɭɜɟɥɢɱɢɬɶ 

ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɫɬɚɧɤɚ ɩɪɢ ɜɵɩɨɥɧɟɧɢɢ ɪɚɡɥɢɱɧɵɯ ɨɩɟɪɚɰɢɣ ɩɨ ɫɜɚɪɤɟ, 

ɩɚɣɤɟ ɦɹɝɤɢɦ ɩɪɢɩɨɟɦ ɢ ɬɟɩɥɨɜɨɣ ɪɟɡɤɟ. Ɇɚɤɫɢɦɚɥɶɧɚɹ ɧɚɝɪɭɡɤɚ ɧɚ ɞɚɧɧɭɸ 

ɦɨɞɟɥɶ 12 ɤɝ, ɦɚɤɫɢɦɚɥɶɧɚɹ ɞɨɫɹɝɚɟɦɨɫɬɶ ɪɨɛɨɬɚ 2009 ɦɦ, 6 ɤɨɧɬɪɨɥɢɪɭɟɦɵɯ 

ɨɫɟɣ, ɨɫɬɚɥɶɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɩɪɢɜɟɞɟɧɵ ɧɚ ɪɢɫɭɧɤɟ 2.9.  

Ʉɨɦɩɥɟɤɬɭɟɬɫɹ: 

- Ʉɨɧɬɪɨɥɥɟɪɨɦ ɪɨɛɨɬɚ ɫ ɩɭɥɶɬɨɦ ɭɩɪɚɜɥɟɧɢɹ 

- ɇɚɛɨɪ ɤɚɛɟɥɟɣ ɢ ɪɚɡɴɟɦɨɜ ɞɥɹ ɩɨɞɤɥɸɱɟɧɢɹ 

-ɉɪɨɝɪɚɦɦɧɵɣ ɩɚɤɟɬ ɩɨ ɞɭɝɨɜɨɣ ɫɜɚɪɤɟ FКЧЮМAЫМTШШХ 

- Ɋɨɛɨɬɢɡɢɪɨɜɚɧɧɵɣ ɫɜɚɪɨɱɧɵɣ ɢɫɬɨɱɧɢɤ 

- Ɇɨɞɭɥɶ ɠɢɞɤɨɫɬɧɨɝɨ ɨɯɥɚɠɞɟɧɢɹ  

- ɉɪɨɦɵɲɥɟɧɧɵɣ ɢɧɬɟɪɮɟɣɫ ɞɥɹ ɫɜɹɡɢ ɪɨɛɨɬ-ɢɫɬɨɱɧɢɤ, ɩɟɪɢɮɟɪɢɹ 

- ɋɜɚɪɨɱɧɚɹ ɝɨɪɟɥɤɚ BТЧгОХ 
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Ɋɢɫɭɧɨɤ 2.9  ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ ɫɜɚɪɨɱɧɨɝɨ ɪɨɛɨɬɚ AЫМMКЭО120ТC/12L 

ɋɥɟɞɭɸɳɚɹ ɦɨɞɟɥɶ ɫɜɚɪɨɱɧɨɝɨ ɪɨɛɨɬɚ: 

Ɋɚɡɪɚɛɨɬɚɧɧɵɣ ɫɩɟɰɢɚɥɶɧɨ ɞɥɹ ɞɭɝɨɜɨɣ ɫɜɚɪɤɢ, ɧɨɜɵɣ ɪɨɛɨɬ ARC MКЭО 

100ТC/8L ɨɬɥɢɱɚɟɬɫɹ ɛɨɥɟɟ ɬɨɧɤɨɣ ɢ ɥɟɝɤɨɣ ɪɭɤɨɣ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ 

ɩɪɟɞɲɟɫɬɜɟɧɧɢɤɨɦ. ɉɪɟɢɦɭɳɟɫɬɜɚ, ɨɛɟɫɩɟɱɢɜɚɟɦɵɟ ɛɨɥɶɲɨɣ ɪɚɛɨɱɟɣ ɡɨɧɨɣ ɢ 

ɜɵɫɨɤɨɷɮɮɟɤɬɢɜɧɵɦ ɩɟɪɟɦɟɳɟɧɢɟɦ, ɞɨɩɨɥɧɹɸɬɫɹ ɩɨɡɢɰɢɨɧɢɪɨɜɚɧɢɟɦ ɛɟɡ 

ɜɢɛɪɚɰɢɣ ɢ ɛɵɫɬɪɵɦ ɭɫɤɨɪɟɧɢɟɦ/ɡɚɦɟɞɥɟɧɢɟɦ. Ɋɨɛɨɬ ARC MКЭО 100ТC/8L 

ɩɨɬɪɟɛɥɹɟɬ ɡɧɚɱɢɬɟɥɶɧɨ ɦɟɧɶɲɟ ɷɧɟɪɝɢɢ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɩɪɟɞɵɞɭɳɟɣ ɦɨɞɟɥɶɸ ɢ 

ɨɬɥɢɱɚɟɬɫɹ ɷɮɮɟɤɬɢɜɧɨɣ ɦɨɞɭɥɶɧɨɣ ɤɨɧɫɬɪɭɤɰɢɟɣ. Ɇɚɤɫɢɦɚɥɶɧɚɹ ɧɚɝɪɭɡɤɚ ɧɚ 

ɞɚɧɧɭɸ ɦɨɞɟɥɶ 8 ɤɝ, ɦɚɤɫɢɦɚɥɶɧɚɹ ɞɨɫɹɝɚɟɦɨɫɬɶ ɪɨɛɨɬɚ 2028 ɦɦ, 6 

ɤɨɧɬɪɨɥɢɪɭɟɦɵɯ ɨɫɟɣ, ɨɫɬɚɥɶɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɩɪɢɜɟɞɟɧɵ ɧɚ ɪɢɫɭɧɤɟ 2.10. 

Ʉɨɦɩɥɟɤɬɭɟɬɫɹ ɚɧɚɥɨɝɢɱɧɨ ɜɵɲɟɩɪɢɜɟɞɟɧɧɨɦɭ ɨɛɨɪɭɞɨɜɚɧɢɸ. 
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Ɋɢɫɭɧɨɤ 2.10 ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ ɫɜɚɪɨɱɧɨɝɨ ɪɨɛɨɬɚ ARC MКЭО 100ТC/8L 

ȼɵɛɨɪ ɢɫɬɨɱɧɢɤɨɜ ɩɢɬɚɧɢɹ: 

KОЦpAЫМ SВN 500 ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ ɫɢɧɟɪɝɢɱɟɫɤɨɣ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɣ 

MIG/MAG-ɫɜɚɪɤɢ. Ɉɬɥɢɱɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɞɭɝɢ ɝɚɪɚɧɬɢɪɭɸɬ ɜɵɫɨɤɨɟ ɤɚɱɟɫɬɜɨ 

ɫɜɚɪɧɵɯ ɲɜɨɜ. ɂɧɬɟɪɮɟɣɫ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɣ ɫɢɫɬɟɦɵ ɩɨɞɞɟɪɠɢɜɚɟɬ ɜɫɟ 

ɨɫɧɨɜɧɵɟ ɩɪɨɬɨɤɨɥɵ ПТОХНЛЮЬ. KОЦpAЫМ SВN 500 ɨɬɥɢɱɧɨ ɩɨɞɯɨɞɢɬ ɞɥɹ 

ɪɟɧɬɚɛɟɥɶɧɨɣ ɦɨɞɟɪɧɢɡɚɰɢɢ ɢɦɟɸɳɢɯɫɹ ɫɢɫɬɟɦ, ɚ ɬɚɤɠɟ ɞɥɹ ɜɵɩɨɥɧɟɧɢɹ 

ɫɜɚɪɨɱɧɵɯ ɪɚɛɨɬ ɜ ɬɹɠɟɥɵɯ ɭɫɥɨɜɢɹɯ. ɋɢɫɬɟɦɚ ɨɛɟɫɩɟɱɢɜɚɟɬ ɬɨɤ ɫɜɚɪɤɢ 430 Ⱥ 

ɩɪɢ ɪɚɛɨɱɟɦ ɰɢɤɥɟ 100 %.  Ɉɫɬɚɥɶɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ2.4. 

Ɍɚɛɥɢɰɚ 2.4 – ɬɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ KОЦpAЫМSВN 500 
ɇɚɢɦɟɧɨɜɚɧɢɹ  KОЦpAЫМ SВN 500 

ɉɢɬɚɸɳɟɟ ɧɚɩɪɹɠɟɧɢɟ, ȼ 3ɮ 50Ƚɰ 400 

ɉɨɬɪɟɛɥɹɟɦɵɣ ɬɨɤ, Ⱥ ɩɪɢ ɉȼ 100% 31 

ɋɟɱɟɧɢɟ ɩɢɬɚɸɳɟɝɨ ɤɚɛɟɥɹ ɦɦ2 6 

ɉɥɚɜɤɢɣ ɩɪɟɞɨɯɪɚɧɢɬɟɥɶ, Ⱥ 35 

Ɇɚɤɫɢɦɚɥɶɧɵɣ ɬɨɤ/ ɧɚɩɪɹɠɟɧɢɟ, Ⱥ/ȼ  
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ɉɪɢ ɉȼ 100% 

ɉɪɢ ɉȼ 80% 

ɉɪɢ ɉȼ 60% 

430/32 

- 

500/38 

Ⱦɢɚɩɚɡɨɧ ɪɟɝɭɥɢɪɨɜɚɧɢɹ, Ⱥ/ȼ 

MIG/MAG 

16/10-500/42 

ɇɚɩɪɹɠɟɧɢɟ, ȼ 46 

Ɇɨɳɧɨɫɬɶ, ȼɬ 25 

ɄɉȾ 0.87 

Ʉɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ 0.9 

Ʉɥɚɫɫ ɩɵɥɟ/ɜɥɚɝɨ ɡɚɳɢɬɵ IP 23 

 
ɂɫɬɨɱɧɢɤ ɩɢɬɚɧɢɹ ESAB AЫТЬЭШ MIG 5000Т ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ ɪɚɡɥɢɱɧɵɯ 

ɩɪɨɰɟɫɫɨɜ - MIG/MAG-ɫɜɚɪɤɚ, ɢɦɩɭɥɶɫɧɚɹ MIG-ɫɜɚɪɤɚ, MMA ɢ ɫɬɪɨɠɤɚ 

ɭɝɨɥɶɧɨɣ ɞɭɝɨɣ. ɒɢɪɨɤɢɣ ɞɢɚɩɚɡɨɧ ɡɚɩɪɨɝɪɚɦɦɢɪɨɜɚɧɧɵɯ ɫɢɧɟɪɝɟɬɢɱɟɫɤɢɯ 

ɥɢɧɢɣ; AЫТЬЭШ PОЧНКЧЭ U82 PХЮЬ ɨɩɪɟɞɟɥɹɟɬ ɢ ɯɪɚɧɢɬ ɧɚɫɬɪɨɣɤɢ ɫɢɧɟɪɝɟɬɢɱɟɫɤɢɯ 

ɥɢɧɢɣ ɞɥɹ ɥɸɛɨɣ ɤɨɦɛɢɧɚɰɢɢ ɦɚɬɟɪɢɚɥɨɜ ɢ ɝɚɡɨɜ. ɋɢɫɬɟɦɚ TСО 

TЫЮОAЫМVШХЭКРОSвЬЭОЦ ɢɡɦɟɪɹɟɬ ɩɪɚɜɢɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ɧɚɩɪɹɠɟɧɢɹ ɞɭɝɢ, ɧɟ 

ɡɚɜɢɫɹɳɟɟ ɨɬ ɞɥɢɧɵ ɫɨɟɞɢɧɢɬɟɥɶɧɨɝɨ ɤɚɛɟɥɹ, ɨɛɪɚɬɧɨɝɨ ɤɚɛɟɥɹ ɢɥɢ ɫɜɚɪɨɱɧɨɣ 

ɝɨɪɟɥɤɢ. Ɉɫɬɚɥɶɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 2.5. 

Ɍɚɛɥɢɰɚ 2.5 - ɬɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ESABAЫТЬЭШMIG 5000Т 
ɇɚɢɦɟɧɨɜɚɧɢɹ  ESAB AЫТЬЭШ MIG 5000Т 

ɉɢɬɚɸɳɟɟ ɧɚɩɪɹɠɟɧɢɟ, ȼ 3ɮ 50Ƚɰ 400 

ɉɨɬɪɟɛɥɹɟɦɵɣ ɬɨɤ, Ⱥ ɩɪɢ ɉȼ 100% 36 

ɋɟɱɟɧɢɟ ɩɢɬɚɸɳɟɝɨ ɤɚɛɟɥɹ ɦɦ2 6 

ɉɥɚɜɤɢɣ ɩɪɟɞɨɯɪɚɧɢɬɟɥɶ, Ⱥ 35 

Ɇɚɤɫɢɦɚɥɶɧɵɣ ɬɨɤ/ ɧɚɩɪɹɠɟɧɢɟ, Ⱥ/ȼ 

ɉɪɢ ɉȼ 100% 

ɉɪɢ ɉȼ 80% 

ɉɪɢ ɉȼ 60% 

 

400/34 

- 

500/39 

Ⱦɢɚɩɚɡɨɧ ɪɟɝɭɥɢɪɨɜɚɧɢɹ, Ⱥ/ȼ 30/10-500/42 
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MIG/MAG 

ɇɚɩɪɹɠɟɧɢɟ, ȼ 46 

Ɇɨɳɧɨɫɬɶ, ȼɬ 25 

ɄɉȾ 0.87 

Ʉɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ 0.91 

Ʉɥɚɫɫ ɩɵɥɟ/ɜɥɚɝɨ ɡɚɳɢɬɵ IP 23 
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3.ɂɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɣ ɪɚɡɞɟɥ 

3.1 Ⱥɤɬɭɚɥɶɧɨɫɬɶ 

ɒɩɭɧɬɨɜɵɟ ɨɝɪɚɠɞɟɧɢɹ ɲɢɪɨɤɨ ɢɫɩɨɥɶɡɭɸɬɫɹ ɜ ɫɬɪɨɢɬɟɥɶɫɬɜɟ, ɧɨ ɹɜɥɹɸɬɫɹ 

ɢɡɥɢɲɧɟ ɦɚɬɟɪɢɚɥɨёɦɤɢɦɢ ɜ ɫɜɹɡɢ ɫ ɨɝɪɚɧɢɱɟɧɧɨɣ ɧɨɦɟɧɤɥɚɬɭɪɨɣ ɜɵɩɭɫɤɚɟɦɵɯ 

ɬɢɩɨɪɚɡɦɟɪɨɜ ɩɪɨɮɢɥɹ; 

ɋɜɚɪɧɵɟ ɲɩɭɧɬɨɜɵɟ ɩɚɧɟɥɢ ɹɜɥɹɸɬɫɹ ɧɚɢɛɨɥɟɟ ɷɤɨɧɨɦɢɱɧɵ ɩɨ ɪɚɫɯɨɞɭ 

ɦɚɬɟɪɢɚɥɚ ɡɚ ɫɱɟɬ ɜɨɡɦɨɠɧɨɫɬɢ ɨɩɬɢɦɢɡɚɰɢɢ ɫɟɱɟɧɢɹ ɩɪɨɮɢɥɹ ɩɨɞ ɤɨɧɤɪɟɬɧɵɟ 

ɭɫɥɨɜɢɣ ɷɤɫɩɥɭɚɬɚɰɢɢ. 
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3.2 ɋɨɫɬɨɹɧɢɟ ɜɨɩɪɨɫɚ ɢɫɫɥɟɞɨɜɚɧɢɹ 

Ɋɚɛɨɬɵ ɩɨ ɢɫɫɥɟɞɨɜɚɧɢɸ ɫɜɚɪɧɵɯ ɲɩɭɧɬɨɜɵɯ ɢɡɞɟɥɢɣ ɜ ɨɫɧɨɜɧɨɦ ɩɨɫɜɹɳɟɧɵ 

ɨɩɬɢɦɚɥɶɧɨɣ ɝɟɨɦɟɬɪɢɢ ɢ ɬɟɯɧɨɥɨɝɢɢ ɫɛɨɪɤɢ ɢ ɫɜɚɪɤɢ ɉɒɋ. ɂɫɫɥɟɞɨɜɚɧɢɟ 

ɜɥɢɹɧɢɹ ɬɟɯɧɨɥɨɝɢɢ ɫɜɚɪɤɢ ɉɒɋ ɧɚ ɜɟɥɢɱɢɧɭ ɢ ɯɚɪɚɤɬɟɪ ɨɫɬɚɬɨɱɧɵɯ ɧɚɩɪɹɠɟɧɢɣ 

ɩɪɚɤɬɢɱɟɫɤɢ ɧɟ ɨɫɜɹɳɟɧɵ ɜ ɧɚɭɱɧɵɯ ɩɭɛɥɢɤɚɰɢɹɯ.  
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3.3 ɐɟɥɶ ɢ ɡɚɞɚɱɢ ɢɫɫɥɟɞɨɜɚɧɢɹ 

ɐɟɥɶɸ ɞɚɧɧɨɣ ɪɚɛɨɬɵ ɹɜɥɹɟɬɫɹ: ɭɦɟɧɶɲɟɧɢɹ ɤɨɪɨɛɥɟɧɢɹ ɢɡɞɟɥɢɹ ɩɨɫɪɟɞɫɬɜɨɦ 

ɨɩɬɢɦɢɡɚɰɢɢ ɩɨɪɹɞɤɚ ɧɚɥɨɠɟɧɢɹ ɢ ɝɟɨɦɟɬɪɢɢ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɫɜɚɪɧɨɝɨ ɲɜɚ.  

Ɂɚɞɚɱɚɦɢ ɢɫɫɥɟɞɨɜɚɧɢɹ ɹɜɥɹɸɬɫɹ ɬɚɤɢɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɩɪɢɟɦɵ, ɤɨɬɨɪɵɟ 

ɩɨɡɜɨɥɹɬ ɭɦɟɧɶɲɢɬɶ ɤɨɪɨɛɥɟɧɢɟ ɢɡɞɟɥɢɣ, ɩɭɬɟɦ ɩɨɞɛɨɪɚ ɨɩɬɢɦɚɥɶɧɨɝɨ ɪɟɠɢɦɚ 

ɧɚɥɨɠɟɧɢɹ ɫɜɚɪɧɵɯ ɲɜɨɜ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɨɝɨ ɩɪɨɝɪɚɦɦɧɨɝɨ 

ɨɛɟɫɩɟɱɟɧɢɹ ɬɚɤɨɝɨ ɤɚɤ: АОХН PХКЧОЫ. ɂɫɫɥɟɞɨɜɚɧɢɟ ɫɜɚɪɧɵɯ ɫɨɟɞɢɧɟɧɢɣ ɫ 

ɤɨɧɫɬɪɭɤɬɢɜɧɵɦ ɧɟɩɪɨɜɚɪɨɦ ɧɚ ɞɟɮɨɪɦɢɪɨɜɚɧɧɨɟ ɫɨɫɬɨɹɧɢɟ ɜ ɩɪɨɝɪɚɦɦɟ AЧЬвЬ, 

ɦɨɞɟɥɢɪɨɜɚɧɢɟ ɪɟɠɢɦɚ ɫɜɚɪɤɢ ɧɚ ɫɨɟɞɢɧɟɧɢɢ ɩɚɧɟɥɢ ɲɩɭɧɬɨɜɨɣ ɫɜɚɪɧɨɣ ɜ 

ɩɪɨɝɪɚɦɦɟ SвЬаОХН. 
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3.4 ɉɥɚɧ ɷɤɫɩɟɪɢɦɟɧɬɚ 

1) ɋɨɡɞɚɧɢɟ ɱɢɫɥɟɧɧɨɣ ɦɨɞɟɥɢ ɩɚɧɟɥɢ ɲɩɭɧɬɨɜɨɣ ɫɜɚɪɧɨɣ ɉɒɋ 50/150 ɜ 

ɩɪɨɝɪɚɦɦɟ  SвЬаОХН. 

2) ɉɨɞɛɨɪ ɨɩɬɢɦɚɥɶɧɨɝɨ ɧɚɥɨɠɟɧɢɹ ɫɜɚɪɧɵɯ ɲɜɨɜ ɧɚ ɱɢɫɥɟɧɧɭɸ ɦɨɞɟɥɶ 

ɩɚɧɟɥɢ ɲɩɭɧɬɨɜɨɣ ɫɜɚɪɧɨɣ ɉɒɋ 50/150 ɜ ɩɪɨɝɪɚɦɦɟ АОХН PХКЧОЫ. 

3) ɂɫɫɥɟɞɨɜɚɧɢɟ ɫɜɚɪɧɵɯ ɫɨɟɞɢɧɟɧɢɣ ɫ ɤɨɧɫɬɪɭɤɬɢɜɧɵɦ ɧɟɩɪɨɜɚɪɨɦ ɧɚ 

ɞɟɮɨɪɦɢɪɨɜɚɧɧɨɟ ɫɨɫɬɨɹɧɢɟ ɜ ɩɪɨɝɪɚɦɦɟ AЧЬвЬ. 

4) Ɇɨɞɟɥɢɪɨɜɚɧɢɟ ɪɟɠɢɦɚ ɫɜɚɪɤɢ ɧɚ ɫɨɟɞɢɧɟɧɢɢ ɩɚɧɟɥɢ ɲɩɭɧɬɨɜɨɣ ɫɜɚɪɧɨɣ 

ɉɒɋ 50/150. 
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3.5 Ɇɟɬɨɞɢɤɚ ɢ ɪɟɡɭɥɶɬɚɬɵ ɷɤɫɩɟɪɢɦɟɧɬɚ 

ɉɥɚɧ ɩɪɨɜɟɞɟɧɢɹ ɱɢɫɥɟɧɧɨɝɨ ɦɨɞɟɥɢɪɨɜɚɧɢɹ: 

1. ɋɨɡɞɚɧɢɟ ɤɨɥɥɟɤɬɨɪɨɜ ɢ ɱɚɫɬɟɣ ɞɥɹ ɦɨɞɟɥɢ ɲɩɭɧɬɚ ɉɒɋ 50/150 ɫ 

ɬɨɥɳɢɧɨɣ ɩɨɥɨɤ 16 ɦɦ ɢ ɫɬɟɧɨɤ ɬɨɥɳɢɧɨɣ 10 ɦɦ ɜ ESISВSАELD ɧɚ ɡɚɝɪɭɠɟɧɧɨɣ 

ɦɨɞɟɥɢ ɜ ɮɨɪɦɚɬɟ ЬЭХ. 

2. ɉɨɞɛɨɪ ɨɩɬɢɦɚɥɶɧɵɯ ɪɟɠɢɦɨɜ ɫɜɚɪɤɢ ɜ АELDPLANER 

3. ɉɪɨɢɡɜɟɫɬɢ ɫɪɚɜɧɢɬɟɥɶɧɵɣ ɚɧɚɥɢɡ ɤɨɪɨɛɥɟɧɢɹ.  

4. ɋɞɟɥɚɬɶ ɜɵɜɨɞɵ ɩɨ ɪɚɛɨɬɟ. 

Ⱥɥɝɨɪɢɬɦ ɩɪɨɜɟɞɟɧɢɹ ɪɚɛɨɬɵ ɩɨ ɦɨɞɟɥɢɪɨɜɚɧɢɸ. 

1.Ɉɬɤɪɵɜɚɟɦ VТЬЮКХ – АОХН(ɪɢɫɭɧɨɤ 3.1). 

Ɋɢɫɭɧɨɤ 3.1- VТЬЮКХ – АОХН 

2.ɇɚ ɜɟɪɯɧɟɣ ɩɚɧɟɥɢ (ɪɢɫɭɧɨɤ 3.2)ɧɚɠɢɦɚɟɦ ɧɚ  ɢ ɜ ɨɬɤɪɵɜɲɟɦɫɹ 

ɨɤɧɟ (ɪɢɫɭɧɨɤ 3.3) ɜɵɛɢɪɚɟɦ MОЬС. 

 
Ɋɢɫɭɧɨɤ 3.2 – ɜɟɪɯɧɹɹ ɩɚɧɟɥɶ VТЬЮКХ – АОХН 
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Ɋɢɫɭɧɨɤ 3.3 – ɨɤɧɨ VТЬЮКХ – АОХН 

3. ȼ ɨɬɤɪɵɜɚɸɳɟɦɫɹ ɨɤɧɟ ɜɵɛɢɪɚɟɦ, ɞɥɹ ɡɚɝɪɭɡɤɢ ɢɦɟɸɳɢɣɫɹ ɞɟɬɚɥɢ.  

4. ɍɞɚɥɹɟɦ 2D ɧɚ 3D ɞɟɬɚɥɢ ɷɥɟɦɟɧɬɵ: 

- ȼɵɛɢɪɚɟɦ ɧɚ ɩɚɧɟɥɢ ɢɧɫɬɪɭɦɟɧɬɨɜ 2DЛв 2D 

- ȼɵɞɟɥɹɟɦ ɷɥɟɦɟɧɬɵ ɩɨɞɥɟɠɚɳɢɟ ɭɞɚɥɟɧɢɸ (ɨɬɦɟɱɚɸɬɫɹ ɠɟɥɬɵɦ ɰɜɟɬɨɦ) 

- ɇɚɠɢɦɚɟɦ DОХОЭО, ɜɵɞɟɥɟɧɧɵɟ ɷɥɟɦɟɧɬɵ ɭɞɚɥɟɧɵ.  

5. ɇɚ ɨɫɬɚɜɲɟɦɫɹ 2D ɤɨɧɬɭɪɟ ɫɨɡɞɚɟɦ ɫɟɬɤɭ: 

ɇɚ ɜɟɪɯɧɟɣ ɩɚɧɟɥɢ ɜɵɛɢɪɚɟɦ , ɩɨɫɥɟ ɱɟɝɨ ɧɚ ɜɤɥɚɞɤɟ ɩɨɤɚɡɚɧɧɨɣ ɧɚ ɪɢɫɭɧɤɟ, 

ɜɵɛɟɪɟɦ . ɉɪɢ ɚɤɬɢɜɚɰɢɢ ɮɭɧɤɰɢɢ  ɜ ɥɟɜɨɦ ɧɢɠɧɟɦ ɭɝɥɭ 

ɪɚɛɨɱɟɝɨ ɨɤɧɚ ɦɨɧɢɬɨɪɚ ɩɨɹɜɢɬɫɹ ɨɤɧɨ (ɪɢɫɭɧɨɤ 3.4). 

Ɋɢɫɭɧɨɤ 3.4 - RОЦОЬС 
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ȼɵɞɟɥɹɟɦ ɢɦɟɸɳɢɣɫɹ ɤɨɧɬɭɪ ɞɟɬɚɥɢ ɢ ɧɚɠɢɦɚɟɦ ɧɚ ɡɧɚɱɨɤ . ɉɨɫɥɟ ɱɟɝɨ 

ɩɨɹɜɥɹɟɬɫɹ ɨɤɧɨ, ɤɚɤ ɧɚ ɪɢɫɭɧɤɟ, ɚ ɞɟɬɚɥɶ ɫɬɚɧɨɜɢɬɫɹ ɚɤɬɢɜɧɨɣ ɞɥɹ ɧɚɡɧɚɱɟɧɢɹ 

ɤɨɥɢɱɟɫɬɜɚ ɭɡɥɨɜ ɫɟɬɤɢ. (ɫɦ. Ɋɢɫɭɧɨɤ 3.5). 

 

Ɋɢɫɭɧɨɤ 3.5 - ɧɚɡɧɚɱɟɧɢɹ ɤɨɥɢɱɟɫɬɜɚ ɭɡɥɨɜ ɫɟɬɤɢ 
 

Ʉɨɥɢɱɟɫɬɜɨ ɭɡɥɨɜ ɦɨɠɧɨ ɩɨɦɟɧɹɬɶ, ɧɚɜɨɞɹ ɦɵɲɤɨɣ ɧɚ ɤɜɚɞɪɚɬ ɫ ɱɢɫɥɨɦ 

(ɧɚɩɪɢɦɟɪ ), ɩɪɢ ɷɬɨɦ ɧɚɠɚɜ ɩɪɚɜɭɸ ɤɧɨɩɤɭ ɦɵɲɢ ɢ ɭɞɟɪɠɢɜɚɹ ɟɟ, 

ɤɨɥɢɱɟɫɬɜɨ ɭɡɥɨɜ ɛɭɞɟɬ ɦɟɧɹɬɶɫɹ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɧɚɩɪɚɜɥɟɧɢɹ ɞɜɢɠɟɧɢɹ 

ɤɭɪɫɨɪɚ. ɉɟɪɟɦɟɳɚɹ ɡɚɠɚɬɭɸ ɥɟɜɭɸ ɤɧɨɩɤɭ ɦɵɲɢ ɧɚ ɜɵɛɪɚɧɧɨɦ ɤɜɚɞɪɚɬɟ  ɜɜɟɪɯ, 

ɱɢɫɥɨ ɭɡɥɨɜ ɜɨɡɪɚɫɬɚɟɬ, ɩɟɪɟɦɟɳɚɹ ɜɧɢɡ - ɫɧɢɠɚɟɬɫɹ. ȿɫɥɢ ɧɭɠɧɨ ɱɬɨɛ ɤ ɤɚɤɨɣ-ɬɨ 

ɫɬɨɪɨɧɟ (ɧɚɩɪɢɦɟɪ, ɡɨɧɟ ɬɟɪɦɢɱɟɫɤɨɝɨ ɜɥɢɹɧɢɹ) ɭɡɥɵ ɪɚɫɩɨɥɚɝɚɥɢɫɶ ɛɥɢɠɟ ɧɭɠɧɨ 

ɜɨɫɩɨɥɶɡɨɜɚɬɶɫɹ ɮɭɧɤɰɢɟɣ . Ⱦɥɹ ɷɬɨɝɨ ɫɞɟɥɚɣɬɟ ɫɟɬɤɭ ɜɢɞɢɦɨɣ 

ɧɚɠɚɬɢɟɦ ɧɚ   (ɩɨɫɥɟ ɱɟɝɨ ɧɚ ɩɪɹɦɨɭɝɨɥɶɧɢɤɟ ɩɨɹɜɢɬɫɹ ɫɟɬɤɚ, ɪɢɫɭɧɨɤ). ȼ 
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ɚɤɬɢɜɧɨɦ ɨɤɧɟ  ɜ ɨɛɥɚɫɬɢ  ɜ ɪɚɡɞɟɥɟ  ɩɨɦɟɧɹɣɬɟ ɧɚ

. Ⱦɚɧɧɚɹ ɮɭɧɤɰɢɹ ɫɥɭɠɢɬ ɞɥɹ ɜɵɛɨɪɚ ɬɢɩɚ ɮɨɪɦɵ ɫɨɡɞɚɜɚɟɦɨɝɨ 

ɤɨɥɥɟɤɬɨɪɚ (ɫɦ. ɪɢɫɭɧɨɤ 3.6). 

Ɋɢɫɭɧɨɤ 3.6- ɜɵɛɨɪ ɬɢɩɚ ɮɨɪɦɵ ɤɨɥɥɟɤɬɨɪɚ 

ɉɨɫɥɟ ɩɪɨɜɟɞɟɧɢɹ ɜɵɲɟɭɤɚɡɚɧɧɵɯ ɞɟɣɫɬɜɢɣ ɫɟɬɤɚ ɜɵɝɥɹɞɢɬ, ɤɚɤ ɧɚ ɪɢɫɭɧɤɟ 3.7. 

 

 
Ɋɢɫɭɧɨɤ 3.7 – ɫɟɬɤɚ ɞɟɬɚɥɢ 

Ⱦɥɹ ɫɨɡɞɚɧɢɹ ɧɚɠɦɢɬɟ . 

ȿɫɥɢ ɞɟɬɚɥɶ ɪɚɡɧɨɬɨɥɳɢɧɧɚɹ ɧɟɨɛɯɨɞɢɦɨ ɪɚɡɛɢɬɶ ɟɟ ɧɚ ɪɚɡɧɵɟ ɱɚɫɬɢ: 

ȼɵɛɢɪɚɟɦ ɧɭɠɧɭɸ ɱɚɫɬɶ ɞɟɬɚɥɢ - ɧɚɠɢɦɚɟɦ ɩɪɚɜɭɸ ɤɧɨɩɤɭ ɦɵɲɢ -  

ȼɵɛɢɪɚɟɦ TШШХЬ – AНН ЭШ NОа pКЫЭ 

ɋɥɟɜɚ ɛɭɞɭɬ ɨɬɨɛɪɚɠɚɬɶɫɹ ɫɨɡɞɚɧɧɵɟ PКЫЭ. 

Ⱦɥɹ ɞɚɥɶɧɟɣɲɟɣ ɪɚɛɨɬɵ ɫɨɯɪɚɧɹɟɦ ɩɨɥɭɱɟɧɧɵɣ ɪɟɡɭɥɶɬɚɬ ɜ ɮɨɪɦɚɬɟ ACS. Ⱦɥɹ 

ɷɬɨɝɨ: 

ȼɵɛɢɪɚɟɦ: 

FТХО – EбpШЫЭ – ɧɚɡɜɚɧɢɟ ɮɚɣɥɚ.ACS. ( ɪɢɫɭɧɨɤ 3.8). 
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Ɋɢɫɭɧɨɤ 3.8 – ɗɤɫɩɨɪɬ ɮɚɣɥɚ 

 
ȼɵɛɢɪɚɟɦ ɮɨɪɦɚɬ ASC (ɪɢɫɭɧɨɤ 3.9). 
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Ɋɢɫɭɧɨɤ 3.9 – ɜɵɛɨɪ ɮɨɪɦɚɬɚ ɮɚɣɥɚ 
 
ȼɚɠɧɨ! ɇɟ ɡɚɛɵɜɚɟɦ ɧɚɩɢɫɚɬɶ ɱɢɫɥɨ 30 ɢɧɚɱɟ АОХНPХКЧОЫ ɧɟ ɨɬɤɪɨɟɬ ɮɚɣɥ. 

Ɂɚɩɭɫɤɚɟɦ ɩɪɨɝɪɚɦɦɭ ESIАОХНPХКЧОЫ.. 

Ɂɚɝɪɭɠɚɟɦ ɞɟɬɚɥɶ: 

ɇɚɠɢɦɚɟɦ ɧɚ ɤɧɨɩɤɭ IЦpШЫЭ ɜ ɥɟɜɨɦ ɜɟɪɯɧɟɦ ɭɝɥɭ ɷɤɪɚɧɚ (ɪɢɫɭɧɨɤ 3.10)  

  

 
Ɋɢɫɭɧɨɤ 3.10-ɡɚɝɪɭɡɤɚ ɞɟɬɚɥɢ 

ȼɵɛɢɪɚɟɦ ɡɚɪɚɧɟɟ ɷɤɫɩɨɪɬɢɪɨɜɚɧɧɵɣ ɮɚɣɥ ɜ ɮɨɪɦɚɬɟ ASC (ɪɢɫɭɧɨɤ 3.11) 

 
Ɋɢɫɭɧɨɤ 3.11 – ɜɵɛɨɪ ɷɤɫɩɨɪɬɢɪɨɜɚɧɧɨɝɨ ɮɚɣɥɚ 

ɇɚ ɷɤɪɚɧɟ ɨɬɨɛɪɚɠɚɟɬɫɹ ɡɚɝɪɭɠɟɧɧɚɹ ɞɟɬɚɥɶ (ɪɢɫɭɧɨɤ 3.12). 
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Ɋɢɫɭɧɨɤ 3.12 - ɡɚɝɪɭɠɟɧɧɚɹ ɞɟɬɚɥɶ 

Ⱦɚɥɟɟ ɡɚɞɚɟɦ ɬɨɥɳɢɧɵ ɱɚɫɬɟɣ ɞɟɬɚɥɢ, ɞɥɹ ɷɬɨɝɨ: 

ɋɩɪɚɜɚ ɜ ɜɟɪɯɧɟɦ ɭɝɥɭ ɟɫɬɶ ɡɚɞɚɧɧɵɟ ɟɳɟ ɜ ȼɷɥɞɩɥɚɧɟɪɟ ɱɚɫɬɢ. ȼɵɛɢɪɚɟɦ ɱɚɫɬɶ 

ɫɧɢɡɭ ɫɩɪɚɜɚ (ɪɢɫɭɧɨɤ 3.13): 

Ɋɢɫɭɧɨɤ 3.13 – ɜɵɛɨɪ ɦɚɬɟɪɢɚɥɚ ɞɟɬɚɥɢ 

MКЭОЫТКХ – ɷɬɨ ɦɚɬɟɪɢɚɥ ɤɨɬɨɪɵɣ ɦɵ ɡɚɞɚɟɦ ɞɥɹ ɞɟɬɚɥɢ. 

TСТМФЧОЬЬ – ɷɬɨ ɬɨɥɳɢɧɚ ɞɟɬɚɥɢ ɤɨɬɨɪɭɸ ɦɵ ɡɚɞɚɟɦ. 

ȼ ɞɚɧɧɨɦ ɩɪɢɦɟɪɟ ɜɵɛɪɚɧɚ ɨɛɵɱɧɚɹ ɫɬɚɥɶ ɢ ɬɨɥɳɢɧɚ ɱɚɫɬɢ 16 ɦɦ. 

ɉɨɫɥɟ ɬɨɝɨ ɤɚɤ ɦɵ ɡɚɞɚɥɢ ɬɨɥɳɢɧɵ ɢ ɦɚɬɟɪɢɚɥ ɧɚɲɢɯ ɱɚɫɬɟɣ ɞɟɬɚɥɢ ɧɟɨɛɯɨɞɢɦɨ 

ɧɚɥɨɠɢɬɶ ɫɜɚɪɧɵɟ ɲɜɵ: 

ȼɵɛɢɪɚɟɦ ɜɤɥɚɞɤɭ АОХНЬОКЦЬ, ɧɚɯɨɞɢɦ ɫɥɟɜɚ ɫɬɪɨɤɭ АОХНDОПТЧТЭТШЧ ɜɵɛɢɪɚɟɦ 

PКЭСЛОЭаООЧ 2 pШТЧЭЬ (ɩɭɬɶ ɩɨ 2 ɬɨɱɤɚɦ) (ɪɢɫɭɧɨɤ 3.14). 
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Ɋɢɫɭɧɨɤ 3.14 – ɜɵɛɨɪ ɫɩɨɫɨɛɚ ɧɚɥɨɠɟɧɢɹ ɫɜɚɪɧɵɯ ɲɜɨɜ 

ȼɵɛɢɪɚɟɦ ɬɨɱɤɭ ɧɚɱɚɥɚ ɫɜɚɪɤɢ ɧɚ ɞɟɬɚɥɢ ɢ ɡɚɞɚɟɦ ɧɚɩɪɜɥɟɧɢɟ (ɤɥɢɤɟɦ ɜ 

ɫɬɚɪɬɨɜɨɣ ɬɨɱɤɟ ɫɜɚɪɤɢ ɢ ɜ ɤɨɧɟɱɧɨɣ ɬɨɱɤɟ ɫɜɚɪɤɢ). Ɍɟɦ ɫɚɦɵɦ ɡɚɞɚɟɬɫɹ 

ɧɚɩɪɚɜɥɟɧɢɟ ɫɜɚɪɤɢ (ɪɢɫɭɧɨɤ 3.15). 

Ɋɢɫɭɧɨɤ 3.15 – ɡɚɞɚɟɦ ɧɚɩɪɚɜɥɟɧɢɟ ɫɜɚɪɤɢ 

ɉɨɫɥɟ ɬɨɝɨ ɤɚɤ ɦɵ ɧɚɤɥɚɞɵɜɚɟɦ ɲɨɜ ɫɩɪɚɜɚ ɩɨ ɫɟɪɟɞɢɧɟ ɩɨɞ ɩɚɩɤɨɣ АОХН 

ɩɨɹɜɥɹɸɬɫɹ ɧɨɦɟɪɚ ɫɜɚɪɧɵɯ ɲɜɨɜ (ɪɢɫɭɧɨɤ 3.16): 

 

Ɋɢɫɭɧɨɤ 3.16 –ɧɨɦɟɪɚ ɫɜɚɪɧɵɯ ɲɜɨɜ 

ɍɡɧɚɬɶ ɝɞɟ ɤɚɤɨɣ ɲɨɜ ɧɚɯɨɞɢɬɫɹ ɦɨɠɧɨ ɳɟɥɤɧɭɜ ɩɨ ɧɨɦɟɪɭ ɲɜɚ, ɧɚ ɞɟɬɚɥɢ 

ɛɭɞɟɬ ɩɨɤɚɡɚɧɨ ɝɞɟ ɢ ɜ ɤɚɤɨɦ ɧɚɩɪɚɜɥɟɧɢɢ ɩɨɣɞɟɬ ɫɜɚɪɤɚ. 

Ɍɚɤɠɟ ɩɨɫɥɟ ɬɨɝɨ ɤɚɤ ɦɵ ɡɚɞɚɥɢ ɧɚɩɪɚɜɥɟɧɢɟ ɟɝɨ ɦɨɠɧɨ ɩɨɦɟɧɹɬɶ ɜɵɛɪɚɜ ɜɬɨɪɭɸ 

ɢɤɨɧɤɭ ɫɩɪɚɜɚ (ɪɢɫɭɧɨɤ 3.17):  

Ɋɢɫɭɧɨɤ 3.17 – ɜɵɛɨɪ ɧɚɩɪɚɜɥɟɧɢɹ ɫɜɚɪɤɢ 

ɉɪɨɜɟɞɹ ɜɵɲɟɩɟɪɟɱɢɫɥɟɧɧɵɟ ɦɚɧɢɩɭɥɹɰɢɢ ɩɨɥɭɱɚɟɦ ɧɟɨɛɯɨɞɢɦɵɣ ɪɟɡɭɥɶɬɚɬ 

(ɪɢɫɭɧɨɤ 3.18). 
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Ɋɢɫɭɧɨɤ 3.18 – ɩɨɞɝɨɬɨɜɥɟɧɧɨɟ ɤ ɪɚɫɱɟɬɭ ɢɡɞɟɥɢɟ  

ȿɫɥɢ ɧɚɦ ɧɚɞɨ ɭɩɨɪɹɞɨɱɢɬɶ ɧɭɦɟɪɚɰɢɸ ɲɜɨɜ, ɬɨ ɩɨɞ ɞɟɪɟɜɨɦ ɨɛɴɟɤɬɨɜ ɟɫɬɶ 

ɢɤɨɧɤɢ, ɢɤɨɧɤɭ ɜɵɛɢɪɚɟɦ ɢɫɯɨɞɹ ɢɡ ɬɨɝɨ ɤɚɤ ɢ ɤɭɞɚ ɧɭɠɧɨ 

ɩɟɪɟɞɜɢɧɭɬɶɧɭɦɟɪɚɰɢɸ (ɪɢɫɭɧɨɤ 3.19). 
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Ɋɢɫɭɧɨɤ 3.19 – ɭɩɨɪɹɞɨɱɢɧɟɟ  

Ⱦɚɥɟɟ ɟɫɥɢ ɧɚɢ ɧɟɨɛɯɨɞɢɦɨ ɡɚɞɚɬɶ ɡɚɤɪɟɩɥɟɧɢɟ ɞɟɬɚɥɢ ɢ ɞɢɚɦɟɬɪ ɤɪɟɩɥɟɧɢɹ, ɬɨ 

ɜɵɛɢɪɚɟɦ NШНОЬТЧSpСОЫО (ɪɢɫɭɧɨɤ 19): 

Ɋɢɫɭɧɨɤ 3.20 - ɡɚɤɪɟɩɥɟɧɢɹ 

Ⱦɚɧɧɚɹ ɤɧɨɩɤɚ ɧɚɯɨɞɢɬɫɹ ɜ ɪɚɡɞɟɥɟ CХКЦpDОПОЧТЭТШЧ. 

Ⱦɚɥɟɟ ɜɵɛɢɪɚɟɦ ɦɟɫɬɨ ɡɚɤɪɟɩɥɟɧɢɹ (ɪɢɫɭɧɨɤ 20). 

ɉɨɫɥɟ ɬɨɝɨ ɤɚɤ ɧɚɠɚɥɢ ɤɧɨɩɤɭ ɤɪɟɩɥɟɧɢɹ ɜɵɛɢɪɚɟɦ ɧɟɨɛɯɨɞɢɦɨɟ ɦɟɫɬɨ 

ɤɪɟɩɥɟɧɢɹ ɢɫɯɨɞɹ ɢɡ ɬɟɯ ɡɚɞɚɱ ɱɬɨ ɫɬɨɹɬ ɩɟɪɟɞ ɧɚɦɢ: ɡɚɞɚɱ ɱɬɨ ɫɬɨɹɬ ɩɟɪɟɞ  

ɧɚɦɢ: 

Ɋɢɫɭɧɨɤ 3.21 – ɜɵɛɨɪ ɦɟɫɬ ɡɚɤɪɟɩɥɟɧɢɹ 

ȼɚɠɧɨ! ȼɵɫɬɚɜɥɹɹ ɡɚɤɪɟɩɥɟɧɢɹ ɨɧɢ ɨɬɨɛɪɚɠɚɸɬɫɹ ɜ ɫɜɚɪɤɟ : 

Ɂɚɤɪɟɩɥɟɧɢɹ ɧɚɞɨ ɩɟɪɟɧɟɫɬɢ ɜ ɩɚɩɤɭ CХКЦpЬ. 
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ȼɵɛɢɪɚɟɦ ɡɚɤɪɟɩɥɟɧɢɟ, ɫɧɢɡɭ ɜ ɝɪɚɮɟ OЛУОМЭTвpО ɜɵɛɢɪɚɟɦ CХКЦpЬ ɢ ɩɨɜɬɨɪɹɟɦ 

ɫɨ ɜɫɟɦɢ ɡɚɤɪɟɩɥɟɧɢɹɦɢ (ɪɢɫɭɧɨɤ 21). 

Ɋɢɫɭɧɨɤ 3.22 – ɩɟɪɟɧɨɫ ɡɚɤɪɟɩɥɟɧɢɣ 

Ʉɨɝɞɚ ɩɟɪɟɧɨɫɢɦ ɡɚɤɪɟɩɥɟɧɢɹ ɜ ɩɚɩɤɭ CХКЦpЬ ɜɵɫɬɚɜɥɹɟɦ ɩɨ ɤɚɤɢɦ ɨɫɹɦ ɢɞɟɬ 

ɡɚɤɪɟɩɥɟɧɢɟ ɢɫɯɨɞɹ ɢɡ ɡɚɞɚɱ ɩɨɫɬɚɜɥɟɧɧɵɯ ɩɟɪɟɞ ɧɚɦɢ (ɪɢɫɭɧɨɤ 3.23): 



 

Иɡм. Лɢɫɬ № дɨкɭм. Пɨдɩɢɫь Даɬа 

Лɢɫɬ 

57 15.04.01.2018.002.00 ɉɁ 

Ɋɢɫɭɧɨɤ 3.23 – ɜɵɛɨɪ ɨɫɟɣ ɡɚɤɪɟɩɥɟɧɢɹ 

Ⱦɚɥɟɟ ɜɵɛɢɪɚɟɦ ɤɚɤ ɛɭɞɟɬ ɩɪɨɯɨɞɢɬɶ ɫɜɚɪɤɚ, ɚ ɢɦɟɧɧɨ ɤɚɤɢɟ ɲɜɵ ɛɭɞɭɬ 

ɡɚɜɚɪɢɜɚɬɶɫɹ ɢ ɜ ɤɚɤɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ, ɚ ɬɚɤɠɟ ɜ ɤɚɤɨɣ ɩɪɨɯɨɞ ɫɜɚɪɤɢ ɧɚɦ 

ɧɭɠɧɨ ɛɭɞɟɬ ɡɚɤɪɟɩɥɟɧɢɟ: 

ɇɚɠɢɦɚɟɦ  ɧɚ ɜɟɪɯɧɟɣ ɩɚɧɟɥɢ. ȼ ɩɨɹɜɢɜɲɟɦɫɹ ɨɤɧɟ ɧɚɠɢɦɚɟɦ 

OЧОАОХНPОЫSЭОp (ɪɢɫɭɧɨɤ 3.24). 
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Ɋɢɫɭɧɨɤ 3.24 – ɜɵɛɨɪ ɩɨɪɹɞɤɚ ɧɚɥɨɠɟɧɢɹ ɫɜɚɪɧɵɯ ɲɜɨɜ 
ɀɦɟɦ «Ɉɤ» 
ɇɚɠɢɦɚɟɦ . ɋɨɯɪɚɧɹɟɦ ɮɚɣɥ ɜ ɮɨɪɦɚɬɟ pМ (ɪɢɫɭɧɨɤ 3.25). 
 

 
Ɋɢɫɭɧɨɤ 3.25 – ɫɨɯɪɚɧɟɧɢɟ ɮɚɣɥɚ 

 
ɇɚɠɢɦɚɟɦ . ɉɨɹɜɥɹɟɬɫɹ ɨɤɧɨ SТЦЮХКЭТШЧ (Ɋɢɫɭɧɨɤ 3.26) 

 
Ɋɢɫɭɧɨɤ 3.26 – ɫɢɦɭɥɹɰɢɹ ɫɜɚɪɤɢ 
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Ʉɚɤ ɬɨɥɶɤɨ ɩɪɨɰɟɫɫ ɡɚɤɨɧɱɟɧ (Ɋɢɫɭɧɨɤ 3.27), ɡɚɤɪɵɜɚɟɦ ɨɤɧɨ. 
 

Ɋɢɫɭɧɨɤ 3.27 – ɨɤɨɧɱɚɧɢɟ ɩɪɨɰɟɫɫɫɚ ɫɢɦɭɥɹɰɢɢ ɧɚɥɨɠɟɧɢɹ ɫɜɚɪɧɵɯ ɲɜɨɜ 

ɇɚɠɢɦɚɟɦ  ɢ ɡɚɝɪɭɠɚɟɦ ɮɚɣɥ ɩɪɨɰɟɫɫɚ ɜ ɮɨɪɦɚɬɟ НКЭ(ɪɢɫɭɧɨɤ 

3.28). 

 
Ɋɢɫɭɧɨɤ 3.28 – ɡɚɝɪɭɡɤɚ ɮɚɣɥɚ ɩɪɨɰɟɫɫɚ 

ɉɨɥɭɱɚɟɦ ɪɟɡɭɥɶɬɚɬɵ ɤɨɪɚɛɥɟɧɢɹ, ɨɧɢ ɨɬɨɛɪɚɠɚɸɬɫɹ ɫɧɢɡɭ ɫɩɪɚɜɚ ɪɢɫɭɧɤɢ  

Ʉɪɚɫɧɵɦ ɜɵɞɟɥɟɧɨ ɦɚɤɫɢɦɚɥɶɧɨɟ, ɫɢɧɢɦ ɦɢɧɢɦɚɥɶɧɨɟ. 

Ɋɟɡɭɥɶɬɚɬɵ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨɝɨ ɦɨɞɟɥɢɪɨɜɚɧɢɹ 

ɉɨɫɥɟ ɜɵɩɨɥɧɟɧɢɹ 4 ɦɨɞɟɥɢɪɨɜɚɧɢɣ ɩɨɥɭɱɚɟɦ 4 ɪɟɡɭɥɶɬɚɬɚ ɤɨɪɨɛɥɟɧɢɹ: 

ɗɤɫɩɟɪɢɦɟɧɬ №1: 

ɍɫɥɨɜɧɵɟ ɨɛɨɡɧɚɱɟɧɢɹ: 

+ - ɫɩɪɚɜɚ ɧɚɥɟɜɨ ɨɬɧɨɫɢɬɟɥɶɧɨ ɨɫɢ Б 

− - ɫɥɟɜɚ ɧɚ ɩɪɚɜɨ 

Ɋɟɡɭɥɶɬɚɬɵ ɧɚ ɪɢɫɭɧɤɟ 3.29 ɢ 3.30. 

Ɍɚɛɥɢɰɚ  
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Ɍɚɛɥɢɰɚ 3.1 - ɉɨɪɹɞɨɤ ɧɚɥɨɠɟɧɢɹ ɲɜɨɜ: 

№ɲɚɝɚ №ɩɪɨɥɟɬɚ 1 2 3 
 ɇɨɦɟɪ ɲɜɚ 1 2 3 4 5 6 

1   +  +   
2  −  −    
3      − + 

 

 
Ɋɢɫɭɧɨɤ 3.29 – ɤɨɪɨɛɥɟɧɢɟ ɞɟɬɚɥɢ 

 
Ɋɢɫɭɧɨɤ3.30 – ɤɨɪɨɛɥɟɧɢɟ ɞɟɬɚɥɢ 

ɗɤɫɩɟɪɢɦɟɧɬ №2:  

Ɋɟɡɭɥɶɬɚɬɵ ɧɚ ɪɢɫɭɧɤɚɯ 3.31 ɢ 3.32. 

Ɍɚɛɥɢɰɚ 3.2 - ɉɨɪɹɞɨɤ ɧɚɥɨɠɟɧɢɹ ɲɜɨɜ ɞɥɹ ɜɬɨɪɨɝɨ ɷɤɫɩɟɪɢɦɟɧɬɚ: 

№ɲɚɝɚ №ɩɪɨɥɟɬɚ 1 2 3 
 ɇɨɦɟɪ ɲɜɚ 1 2 3 4 5 6 
1   +   +  
2  −     − 
3    − +   
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Ɋɢɫɭɧɨɤ 3.31– ɤɨɪɨɛɥɟɧɢɟ ɞɟɬɚɥɢ 

Ɋɢɫɭɧɨɤ 3.32 – ɤɨɪɨɛɥɟɧɢɟ ɞɟɬɚɥɢ 

ɗɤɫɩɟɪɢɦɟɧɬ №3: 

Ɋɟɡɭɥɶɬɚɬɵ ɧɚ ɪɢɫɭɧɤɚɯ 3.33 ɢ 3.34. 

Ɍɚɛɥɢɰɚ 3.3 - ɉɨɪɹɞɨɤ ɧɚɥɨɠɟɧɢɹ ɲɜɨɜ ɞɥɹ ɜɬɨɪɨɝɨ ɷɤɫɩɟɪɢɦɟɧɬɚ: 

№ɲɚɝɚ №ɩɪɨɥɟɬɚ 1 2 3 
 ɇɨɦɟɪ ɲɜɚ 1 2 3 4 5 6 
1  +     + 
2   −   −  
3    + −   
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Ɋɢɫɭɧɨɤ 3.33 – ɤɨɪɨɛɥɟɧɢɟ ɞɟɬɚɥɢ 

Ɋɢɫɭɧɨɤ 3.34 – ɤɨɪɨɛɥɟɧɢɟ ɞɟɬɚɥɢ 

ɗɤɫɩɟɪɢɦɟɧɬ №4: 

Ɋɟɡɭɥɶɬɚɬɵ ɷɤɫɩɟɪɢɦɟɧɬɚ ɧɚ ɪɢɫɭɧɤɚɯ 3.35 ɢ 3.36. 

Ɍɚɛɥɢɰɚ 3.4 - ɉɨɪɹɞɨɤ ɧɚɥɨɠɟɧɢɹ ɲɜɨɜ ɞɥɹ ɜɬɨɪɨɝɨ ɷɤɫɩɟɪɢɦɟɧɬɚ: 

№ɲɚɝɚ/№ɩɪɨɥɟɬɚ 1 2 3 
ɇɨɦɟɪ ɲɜɚ 1 2 3 4 5 6 

1   − +   
2 +     − 
3  −   +  

 

 
 

 



 

Иɡм. Лɢɫɬ № дɨкɭм. Пɨдɩɢɫь Даɬа 

Лɢɫɬ 

63 15.04.01.2018.002.00 ɉɁ 

Ɋɢɫɭɧɨɤ 3.35 – ɤɨɪɨɛɥɟɧɢɟ ɞɟɬɚɥɢ 

Ɋɢɫɭɧɨɤ 3.36 – ɤɨɪɨɛɥɟɧɢɟ ɞɟɬɚɥɢ 

ȼɵɜɨɞɵ ɩɨ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨɦɭ ɦɨɞɟɥɢɪɨɜɚɧɢɸ ɜ АОХН PХКЧЧОЫ 

ɂɫɯɨɞɹ ɢɡ ɩɨɫɬɚɜɥɟɧɧɵɯ ɡɚɞɚɱ ɢ ɩɪɨɜɟɞɟɧɧɵɯ ɷɤɫɩɟɪɢɦɟɧɬɨɜ, ɫ ɩɪɢɦɟɧɟɧɢɟɦ 

ɱɢɫɥɟɧɧɨɝɨ ɦɟɬɨɞɚ ɪɚɫɱɟɬɚ, ɛɵɥɢ ɩɨɞɨɛɪɚɧɵ ɨɩɬɢɦɚɥɶɧɵɟ ɪɟɠɢɦɵ ɧɚɥɨɠɟɧɢɹ 

ɲɜɨɜ ɫ ɦɢɧɢɦɚɥɶɧɵɦ ɜɥɢɹɧɢɟɦ ɧɚ ɤɨɪɨɛɥɟɧɢɟ, ɤɨɬɨɪɨɟ ɫɨɫɬɚɜɢɥɨ: 38,7 ɦɦ. ɒɜɵ 

ɧɟɨɛɯɨɞɢɦɨ ɧɚɤɥɚɞɵɜɚɬɶ ɜ ɬɪɢ ɷɬɚɩɚ: ɧɚ ɩɟɪɜɨɦ ɷɬɚɩɟ ɧɟɨɛɯɨɞɢɦɨ ɧɚɱɚɬɶ ɫɜɚɪɤɭ 

ɞɜɭɯ ɤɪɚɟɜ ɰɟɧɬɪɚɥɶɧɨɣ ɩɨɥɤɢ ɫ ɩɪɨɬɢɜɨɩɨɥɨɠɧɵɯ ɫɬɨɪɨɧ ɧɚ ɜɫɬɪɟɱɭ ɞɪɭɝ ɞɪɭɝɭ. 

ɇɚ ɜɬɨɪɨɦ ɷɬɚɩɟ ɧɟɨɛɯɨɞɢɦɨ ɧɚɱɚɬɶ ɫɜɚɪɤɭ ɤɪɚɟɜ ɩɨɥɨɤ ɉɒɋ ɫ ɞɜɭɯ 

ɩɪɨɬɢɜɨɩɨɥɨɠɧɵɯ ɤɨɧɰɨɜ ɧɚ ɜɫɬɪɟɱɭ ɞɪɭɝ ɪɭɝɭ, ɫɜɚɪɢɜɚɬɶ ɧɭɠɧɨ ɩɨɥɤɢ ɩɨ ɨɛɟ 

ɫɬɨɪɨɧɵ ɨɬ ɰɟɧɬɪɚ ɢɡɞɟɥɢɹ ɫ ɤɪɚɣɧɟɣ ɫɬɟɧɤɨɣ. ɇɚ ɬɪɟɬɶɟɦ ɧɟɨɛɯɨɞɢɦɨ ɧɚɱɚɬɶ 

ɫɜɚɪɤɭ ɤɪɚɟɜ ɩɨɥɨɤ ɉɒɋ ɫɨ ɫɬɟɧɤɚɦɢ ɰɟɧɬɪɚɥɶɧɨɣ ɱɚɫɬɢ ɢɡɞɟɥɢɹ ɫ ɞɜɭɯ 

ɩɪɨɬɢɜɨɩɨɥɨɠɧɵɯ ɤɨɧɰɨɜ, ɫɜɚɪɤɚ ɞɨɥɠɧɚ ɛɵɬɶ ɜɫɬɪɟɱɧɨɣ. 

Ɋɚɫɱɟɬ ɜɥɢɹɧɢɹ ɤɨɧɫɬɪɭɤɬɢɜɧɨɝɨ ɧɟɩɪɨɜɚɪɚ ɧɚ ɩɪɨɱɧɨɫɬɶ ɫɜɚɪɧɨɝɨ 
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ɫɨɟɞɢɧɟɧɢɹ ɦɟɬɨɞɨɦ ɤɨɧɟɱɧɨ-ɷɥɟɦɟɧɬɧɨɝɨ ɚɧɚɥɢɡɚ ɜ ɩɪɨɝɪɚɦɦɟ ANSВS. 

ANSВS — ɷɬɨ ɭɧɢɜɟɪɫɚɥɶɧɚɹ ɩɪɨɝɪɚɦɦɧɚɹ ɫɢɫɬɟɦɚ ɤɨɧɟɱɧɨ-ɷɥɟɦɟɧɬɧɨɝɨ 

(ɆɄɗ) ɚɧɚɥɢɡɚ ɪɟɲɟɧɢɹ ɥɢɧɟɣɧɵɯ ɢ ɧɟɥɢɧɟɣɧɵɯ, ɫɬɚɰɢɨɧɚɪɧɵɯ ɢ 

ɧɟɫɬɚɰɢɨɧɚɪɧɵɯ ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɵɯ ɡɚɞɚɱ ɦɟɯɚɧɢɤɢ ɞɟɮɨɪɦɢɪɭɟɦɨɝɨ ɬɜёɪɞɨɝɨ 

ɬɟɥɚ ɢ ɦɟɯɚɧɢɤɢ ɤɨɧɫɬɪɭɤɰɢɣ ɡɚɞɚɱ ɦɟɯɚɧɢɤɢ ɠɢɞɤɨɫɬɢ ɢ ɝɚɡɚ, ɬɟɩɥɨɩɟɪɟɞɚɱɢ ɢ 

ɬɟɩɥɨɨɛɦɟɧɚ, ɷɥɟɤɬɪɨɞɢɧɚɦɢɤɢ, ɚɤɭɫɬɢɤɢ, ɚ ɬɚɤɠɟ ɦɟɯɚɧɢɤɢ ɫɜɹɡɚɧɧɵɯ ɩɨɥɟɣ. 

ɍɫɥɨɜɧɨɟ ɨɛɨɡɧɚɱɟɧɢɟ ɫɜɚɪɧɨɝɨ ɫɨɟɞɢɧɟɧɢɹ: ɍ5 ɩɨ ȽɈɋɌ 147771. 

ɂɫɩɵɬɚɧɢɹ ɫɜɚɪɧɨɝɨ ɫɨɟɞɢɧɟɧɢɹ ɪɢɫɭɧɨɤ 3.37: 

ɉɨɞɝɨɬɨɜɤɚ ɤɪɨɦɨɤ ɒɜɵ ɫɜɚɪɧɨɝɨ ɷɥɟɦɟɧɬɚ 

 
 

                           ɚ                                                     ɛ  

Ɋɢɫɭɧɨɤ 3.37 – ɚ – ɩɨɞɝɨɬɨɜɤɚ ɤɪɨɦɨɤ; ɛ – ɜɢɞ ɫɜɚɪɧɨɝɨ ɫɨɟɞɢɧɟɧɢɹ 

ɉɪɨɱɧɨɫɬɶ ɭɝɥɨɜɵɯ ɫɜɚɪɧɵɯ ɫɨɟɞɢɧɟɧɢɣ ɩɨɥɤɢ ɢ ɫɬɟɧɤɢ ɩɚɧɟɥɟɣ ɉɒɋ 

ɩɪɨɜɟɪɢɥɢ ɩɭɬɟɦ ɢɫɩɵɬɚɧɢɹ ɧɚɬɭɪɧɵɯ ɨɛɪɚɡɰɨɜ ɫɨɟɞɢɧɟɧɢɣ ɧɚ ɪɚɫɬɹɠɟɧɢɟ ɢ 

ɫɠɚɬɢɟ ɫ ɢɡɝɢɛɨɦ ɤ ɩɥɨɫɤɨɫɬɢ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ. ɂɫɩɵɬɚɧɢɹ ɩɪɨɜɟɥɢ ɜ 

ɢɫɩɵɬɚɬɟɥɶɧɨɦ ɰɟɧɬɪɟ «ɐɉɂɂɋ-ɌȿɋɌ» ɧɚ ɦɚɲɢɧɟ Ɇɍɇ - 50. Ɉɛɪɚɡɰɵ 

ɧɨɦɢɧɚɥɶɧɨɣ ɲɢɪɢɧɨɣ 70 ɦɦ ɢɡɝɨɬɨɜɢɥɢ ɢɡ ɫɬɚɥɢ 17Ƚ1ɋ. ɋɯɟɦɚ ɢɫɩɵɬɚɧɢɹ 

ɨɬɪɚɠɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 3.37. Ɂɚɞɚɱɚ ɢɫɩɵɬɚɧɢɣ ɫɨɫɬɨɹɥɚ ɜ ɭɫɬɚɧɨɜɥɟɧɢɢ ɮɨɪɦɵ 

ɪɚɡɪɭɲɟɧɢɹ ɨɛɪɚɡɰɨɜ ɫɨɟɞɢɧɟɧɢɣ ɢ ɜ ɨɩɪɟɞɟɥɟɧɢɢ ɡɧɚɱɟɧɢɣ ɫɢɥɨɜɵɯ ɮɚɤɬɨɪɨɜ 

(ɩɪɨɞɨɥɶɧɨɣ ɫɢɥɵ ɢ ɢɡɝɢɛɚɸɳɟɝɨ ɦɨɦɟɧɬɚ) ɜɵɡɜɚɜɲɢɯ ɪɚɡɪɭɲɟɧɢɟ. ɇɚ ɤɚɠɞɵɣ 

ɢɡ ɜɢɞɨɜ ɫɢɥɨɜɨɝɨ ɜɨɡɞɟɣɫɬɜɢɹ ɢɫɩɵɬɚɥɢ ɩɨ 3 ɝɪɭɩɩɵ ɨɛɪɚɡɰɨɜ, ɪɚɡɥɢɱɚɜɲɢɯɫɹ 

ɫɨɱɟɬɚɧɢɟɦɬɨɥɳɢɧ ɫɬɟɧɤɢ ɢ ɩɨɥɤɢ (ɝɪɭɩɩɚ 10 ɢ 10,ɝɪɭɩɩɚ 2 - 10 ɢ 14, ɝɪɭɩɩɚ 3 - 

12 ɢ 14 ɦɦɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɭ ɫɬɟɧɤɢ ɢ ɩɨɥɤɢ). Ɉɛɳɟɟ ɤɨɥɢɱɟɫɬɜɨ ɨɛɪɚɡɰɨɜ -39. ȼɨ 

ɜɫɟɯ ɛɟɡ ɢɫɤɥɸɱɟɧɢɹ ɢɫɩɵɬɚɧɢɹɯ ɧɚ ɪɚɫɬɹɠɟɧɢɟ ɫ ɢɡɝɢɛɨɦ ɮɨɪɦɨɣ ɪɚɡɪɭɲɟɧɢɹ 
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ɨɛɪɚɡɰɚ ɛɵɥ ɪɚɡɪɵɜ ɩɨ ɨɫɧɨɜɧɨɦɭ ɦɟɬɚɥɥɭ. ɋɜɚɪɧɨɣ ɲɨɜ ɢ ɨɤɨɥɨɲɨɜɧɚɹ ɡɨɧɚ 

ɩɨɜɪɟɠɞɟɧɢɣ ɧɟ ɢɦɟɥɢ, ɷɬɨ ɜɢɞɧɨ ɧɚ ɪɢɫɭɧɤɚɯ 3.38 ɢ 3.39. 

Ɋɢɫɭɧɨɤ 3.38 – ɂɫɩɵɬɚɧɢɟ ɭɝɥɨɜɵɯ ɫɜɚɪɧɵɯ ɫɨɟɞɢɧɟɧɢɣ ɩɚɧɟɥɟɣ 

Ɋɢɫɭɧɨɤ 3.39 – Ɏɨɪɦɚ ɪɚɡɪɭɲɟɧɢɹ ɨɛɪɚɡɰɚ ɫ ɭɝɥɨɜɵɦ ɫɜɚɪɧɵɦ 

ɫɨɟɞɢɧɟɧɢɟɦ ɩɪɢ ɪɚɫɬɹɠɟɧɢɢ 
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Ɋɢɫɭɧɨɤ 3.40 – Ⱦɟɮɨɪɦɢɪɨɜɚɧɢɟ ɨɛɪɚɡɰɚ ɫ ɭɝɥɨɜɵɦ ɫɜɚɪɧɵɦ 

ɫɨɟɞɢɧɟɧɢɟɦ ɩɪɢ ɫɠɚɬɢɢ 

Ⱦɥɹ ɨɰɟɧɤɢ ɜɥɢɹɧɢɹ ɤɨɧɫɬɪɭɤɬɢɜɧɨɝɨ ɧɟɩɪɨɜɚɪɚ ɛɵɥ ɩɪɨɢɡɜɟɞɟɧ ɪɚɫɱɟɬ 

ɞɟɮɨɪɦɢɪɨɜɚɧɧɨɝɨ ɫɨɫɬɨɹɧɢɹ ɫɜɚɪɧɨɝɨ ɫɨɟɞɢɧɟɧɢɹ ɫ ɩɨɥɧɵɦ ɩɪɨɜɚɪɨɦ ɢ 

ɧɟɩɪɨɜɚɪɨɦ 0,5 Эɩɨɥɤɢ ɲɩɭɧɬɨɜɨɣ ɩɚɧɟɥɢ ɩɨɥɭɱɟɧɵ ɫɥɟɞɭɸɳɢɟ: 

Ʉɨɧɫɬɪɭɤɬɢɜɧɵɣ ɷɥɟɦɟɧɬ ɜ ɜɢɞɟ ɫɜɚɪɧɨɝɨ ɫɨɟɞɢɧɟɧɢɹ ɛɵɥ ɡɚɝɪɭɠɟɧ ɜ 

ɩɪɨɝɪɚɦɦɭ ANSВS. Ȼɵɥɢ ɩɪɨɜɟɞɟɧɵ ɷɤɫɩɟɪɢɦɟɧɬɵ ɚɧɚɥɨɝɢɱɧɵɟ ɬɟɦ, ɤɨɬɨɪɵɟ 

ɢɫɩɨɥɶɡɨɜɚɥɢɫɶ ɞɥɹ ɩɪɨɜɟɪɤɢ ɞɟɮɨɪɦɢɪɨɜɚɧɧɨɝɨ ɫɨɫɬɨɹɧɢɹ ɫɜɚɪɧɵɯ ɫɨɟɞɢɧɟɧɢɣ ɫ 

ɤɨɧɫɬɪɭɤɬɢɜɧɵɦ ɧɟɩɪɨɜɚɪɨɦ. Ɋɟɡɭɥɶɬɚɬɵ ɩɪɢɜɟɞɟɧɵ ɧɚ ɪɢɫɭɧɤɚɯ 3.41, 3.42 ɢ 3.43. 
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Ɋɢɫɭɧɨɤ 3.41 – ɞɟɮɨɪɦɢɪɨɜɚɧɧɨɟ ɫɨɫɬɨɹɧɢɟ ɞɟɬɚɥɢ ɫ ɩɨɥɧɵɦ ɩɪɨɜɚɪɨɦ 

Ɋɢɫɭɧɨɤ 3.42– ɞɟɮɨɪɦɢɪɨɜɚɧɧɨɟ ɫɨɫɬɨɹɧɢɟ ɞɟɬɚɥɢ ɫ ɩɨɥɧɵɦ ɩɪɨɜɚɪɨɦ 
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Ɋɢɫɭɧɨɤ 3.43 – ɞɟɮɨɪɦɢɪɨɜɚɧɧɨɟ ɫɨɫɬɨɹɧɢɟ ɞɟɬɚɥɢ ɫ ɩɨɥɧɵɦ ɩɪɨɜɚɪɨɦ 

Ⱦɥɹ ɢɫɫɥɟɞɨɜɚɧɢɹ ɜɥɢɹɧɢɹ ɧɟɩɪɨɜɚɪɚ ɧɚ ɩɪɨɱɧɨɫɬɶ ɫɜɚɪɧɨɝɨ ɫɨɟɞɢɧɟɧɢɹ ɛɵɥ 

ɫɦɨɞɟɥɢɪɨɜɚɧ ɤɨɧɫɬɪɭɤɬɢɜɧɵɣ ɧɟɩɪɨɜɚɪ ɩɪɨɬɹɠɟɧɧɨɫɬɶɸ 8 ɦɦ: 

Ʉɨɧɫɬɪɭɤɬɢɜɧɵɣ ɷɥɟɦɟɧɬ ɜ ɜɢɞɟ ɫɜɚɪɧɨɝɨ ɫɨɟɞɢɧɟɧɢɹ ɛɵɥ ɡɚɝɪɭɠɟɧ ɜ 

ɩɪɨɝɪɚɦɦɭ ANSВS (ɪɢɫɭɧɨɤ 3.44): 

ɗɤɫɩɟɪɢɦɟɧɬ №1: 

ɉɟɪɜɵɣ ɷɤɫɩɟɪɢɦɟɧɬ ɦɵ ɫɬɚɜɢɥɢ ɩɪɢ ɡɚɤɪɟɩɥɟɧɢɢ ɩɨɥɤɢ ɩɨ ɨɫɹɦ БВ, ɚ 

ɫɞɜɢɝɚɥɢ ɫɬɟɧɤɭ ɩɨ ɨɫɢ Б: 
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Ɋɢɫɭɧɨɤ 3.44 – ɡɚɝɪɭɠɟɧɧɚɹ ɞɟɬɚɥɶ 

Ɋɚɡɛɢɜɚɟɦ ɞɟɬɚɥɶ ɧɚ ɨɬɞɟɥɶɧɵɟ ɷɥɟɦɟɧɬɵ, ɪɢɫɭɧɨɤ 3.45: 

Ɋɢɫɭɧɨɤ 3.45 – ɪɚɡɛɢɜɤɚ ɧɚ ɨɬɞɟɥɶɧɵɟ ɷɥɟɦɟɧɬɵ 
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Ɋɚɡɛɢɜɚɟɦ ɧɚ ɤɨɧɟɱɧɵɟ ɷɥɟɦɟɧɬɵ, ɪɢɫɭɧɨɤ 3.46: 

Ɋɢɫɭɧɨɤ 3.46 – ɤɨɧɟɱɧɵɟ ɷɥɟɦɟɧɬɵ 

ȼ ɦɚɬɟɪɢɚɥɟ ɦɨɞɟɥɢ ɡɚɞɚɟɦ ɥɢɧɟɣɧɭɸ ɢɡɨɬɪɨɩɢɸ ɢ ɛɢɥɢɧɟɣɧɭɸ 

ɢɡɨɬɪɨɩɢɸ, ɪɢɫɭɧɨɤ 3.47: 

Ɋɢɫɭɧɨɤ 3.47– ɡɚɞɚɟɦ ɥɢɧɟɣɧɭɸ ɢɡɨɬɪɨɩɢɸ ɢ ɛɢɥɢɧɟɣɧɭɸ ɢɡɨɬɪɨɩɢɸ 
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ȼɵɫɬɚɜɥɹɟɦ ɡɚɤɪɟɩɥɟɧɢɟ ɩɨɥɤɢ ɞɟɬɚɥɢ ɩɨ ɨɫɹɦ БВ ɢ ɩɪɨɢɡɜɨɞɢɦ ɫɞɜɢɝ 

ɫɬɟɧɤɢ ɞɟɬɚɥɢ ɩɨ ɨɫɢ Б: 

Ɋɢɫɭɧɨɤ 3.48 – ɩɪɨɢɡɜɨɞɢɦ ɫɞɜɢɝ ɫɬɟɧɤɢ  

ɉɨɫɥɟ ɷɬɢɯ ɦɚɧɢɩɭɥɹɰɢɣ ɩɪɨɝɪɚɦɦɚ ɩɪɨɜɨɞɢɬ ɪɚɫɱɟɬ: 

Ⱦɚɥɟɟ ɫɦɨɬɪɢɦ ɪɟɡɭɥɶɬɚɬ ɪɚɫɱɟɬɚ: 
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Ɋɢɫɭɧɨɤ 3.49 – ɪɟɡɭɥɶɬɚɬ ɪɚɫɱɟɬɚ 

Ɋɢɫɭɧɨɤ 3.50 – ɪɟɡɭɥɶɬɚɬ ɪɚɫɱɟɬɚ 

ɉɨ ɪɟɡɭɥɶɬɚɬɚɦ ɩɟɪɜɨɝɨ ɷɤɫɩɟɪɢɦɟɧɬɚ, ɪɢɫɭɧɤɢ 3.49 ɢ 3.50, ɦɵ ɧɚɛɥɸɞɚɟɦ 

ɨɬɫɭɬɫɬɜɢɟ ɜɥɢɹɧɢɹ ɤɨɧɫɬɪɭɤɬɢɜɧɨɝɨ ɧɟɩɪɨɜɚɪɚ ɧɚ ɦɟɫɬɨɩɨɥɨɠɟɧɢɟ 

ɜɨɡɦɨɠɧɨɝɨ ɪɚɡɪɭɲɟɧɢɹ ɞɟɬɚɥɢ. 

ɗɤɫɩɟɪɢɦɟɧɬ №2: 

ȼɬɨɪɨɣ ɷɤɫɩɟɪɢɦɟɧɬ ɦɵ ɫɬɚɜɢɥɢ ɩɪɢ ɡɚɤɪɟɩɥɟɧɢɢ ɩɨɥɤɢ ɩɨ ɨɫɹɦ БВ, ɚ 

ɫɬɟɧɤɭ ɫɞɜɢɝɚɥɢ ɩɨ ɨɫɢ В. Ɉɫɬɚɥɶɧɨɟ ɜɵɩɨɥɧɹɟɬɫɹ ɚɧɚɥɨɝɢɱɧɨ ɷɤɫɩɟɪɢɦɟɧɬɭ 

№1. Ɋɟɡɭɥɶɬɚɬɵ ɩɪɢɜɟɞɟɧɵ ɧɚ ɪɢɫɭɧɤɚɯ 3.51 ɢ 3.52. 
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Ɋɢɫɭɧɨɤ 3.51 – ɫɞɜɢɝ ɞɟɬɚɥɢ 

Ɋɢɫɭɧɨɤ 3.52 – ɪɟɡɭɥɶɬɚɬ ɪɚɫɱɟɬɚ 

ɉɨ ɪɟɡɭɥɶɬɚɬɚɦ ɜɬɨɪɨɝɨ ɷɤɫɩɟɪɢɦɟɧɬɚ ɦɵ ɧɚɛɥɸɞɚɟɦ ɨɬɫɭɬɫɬɜɢɟ, 
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ɫɭɳɟɫɬɜɟɧɧɨɝɨ ɜɥɢɹɧɢɹ ɤɨɧɫɬɪɭɤɬɢɜɧɨɝɨ ɧɟɩɪɨɜɚɪɚ ɧɚ ɦɟɫɬɨ ɜɨɡɦɨɠɧɨɝɨ ɪɚɡɪɵɜɚ 

ɞɟɬɚɥɢ. 

ɗɤɫɩɟɪɢɦɟɧɬ №3: 

Ɍɪɟɬɢɣ ɷɤɫɩɟɪɢɦɟɧɬ ɦɵ ɫɬɚɜɢɥɢ ɩɪɢ ɡɚɤɪɟɩɥɟɧɢɢ ɫɬɟɧɤɢ ɩɨ ɨɫɹɦ БВ, 

ɚ ɩɨɥɤɭ ɫɞɜɢɝɚɥɢ ɩɨ ɨɫɢ Б. Ɉɫɬɚɥɶɧɨɟ ɜɵɩɨɥɧɹɟɬɫɹ ɚɧɚɥɨɝɢɱɧɨ 

ɷɤɫɩɟɪɢɦɟɧɬɭ №1. Ɋɟɡɭɥɶɬɚɬɵ ɩɪɢɜɟɞɟɧɵ ɧɚ ɪɢɫɭɧɤɚɯ 3.53 ɢ 3.54. 

Ɂɚɤɪɟɩɥɟɧɢɟ ɞɟɬɚɥɢ: 

Ɋɢɫɭɧɨɤ 3.53 – ɫɞɜɢɝ ɞɟɬɚɥɢ 
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ɉɨɥɭɱɟɧɧɵɣ ɪɟɡɭɥɶɬɚɬ ɬɪɟɬɶɟɝɨ ɷɤɫɩɟɪɢɦɟɧɬɚ: 

Ɋɢɫɭɧɨɤ 3.54 – ɪɟɡɭɥɶɬɚɬ ɪɚɫɱɟɬɚ 

ɉɨ ɪɟɡɭɥɶɬɚɬɚɦ ɬɪɟɬɶɟɝɨ ɷɤɫɩɟɪɢɦɟɧɬɚ ɦɵ ɧɚɛɥɸɞɚɟɦ ɨɬɫɭɬɫɬɜɢɟ, 

ɫɭɳɟɫɬɜɟɧɧɨɝɨ ɜɥɢɹɧɢɹ ɤɨɧɫɬɪɭɤɬɢɜɧɨɝɨ ɧɟɩɪɨɜɚɪɚ ɧɚ ɦɟɫɬɨ ɜɨɡɦɨɠɧɨɝɨ ɪɚɡɪɵɜɚ 

ɞɟɬɚɥɢ. 

ɗɤɫɩɟɪɢɦɟɧɬ №4: 

ɑɟɬɜɟɪɬɵɣ ɷɤɫɩɟɪɢɦɟɧɬ, ɦɵ ɫɬɚɜɢɥɢ ɩɪɢ ɡɚɤɪɟɩɥɟɧɢɢ ɫɬɟɧɤɢ ɩɨ ɨɫɹɦ БВ, ɚ 

ɩɨɥɤɭ ɫɞɜɢɝɚɥɢ ɩɨ ɨɫɢ В. Ɉɫɬɚɥɶɧɨɟ ɜɵɩɨɥɧɹɟɬɫɹ ɚɧɚɥɨɝɢɱɧɨ ɷɤɫɩɟɪɢɦɟɧɬɭ №1. 

Ɋɟɡɭɥɶɬɚɬɵ ɩɪɢɜɟɞɟɧɵ ɧɚ ɪɢɫɭɧɤɚɯ 3.55, 3.56 ɢ 3.57. 

Ɂɚɤɪɟɩɥɟɧɢɟ ɞɟɬɚɥɢ: 
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Ɋɢɫɭɧɨɤ 3.55 – ɫɞɜɢɝ ɞɟɬɚɥɢ 

Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ: 

Ɋɢɫɭɧɨɤ 3.56 – ɪɟɡɭɥɶɬɚɬ ɪɚɫɱɟɬɚ 



 

Иɡм. Лɢɫɬ № дɨкɭм. Пɨдɩɢɫь Даɬа 

Лɢɫɬ 

77 15.04.01.2018.002.00 ɉɁ 

Ɇɟɫɬɨ ɦɚɤɫɢɦɚɥɶɧɨɣ ɞɟɮɨɪɦɚɰɢɢ: 

Ɋɢɫɭɧɨɤ 3.57 – ɪɟɡɭɥɶɬɚɬ ɪɚɫɱɟɬɚ 

ɉɨ ɪɟɡɭɥɶɬɚɬɚɦ ɱɟɬɜɟɪɬɨɝɨ ɷɤɫɩɟɪɢɦɟɧɬɚ ɦɵ ɧɚɛɥɸɞɚɟɦ ɨɬɫɭɬɫɬɜɢɟ, 

ɫɭɳɟɫɬɜɟɧɧɨɝɨ ɜɥɢɹɧɢɹ ɤɨɧɫɬɪɭɤɬɢɜɧɨɝɨ ɧɟɩɪɨɜɚɪɚ ɧɚ ɦɟɫɬɨ ɜɨɡɦɨɠɧɨɝɨ ɪɚɡɪɵɜɚ 

ɞɟɬɚɥɢ. 

ȼ ɪɟɡɭɥɶɬɚɬɟ ɩɪɨɜɟɞɟɧɧɵɯ ɷɤɫɩɟɪɢɦɟɧɬɨɜ ɜ ɩɪɨɝɪɚɦɦɟ ANSВS ɦɨɠɧɨ ɫɞɟɥɚɬɶ 

ɫɥɟɞɭɸɳɢɣ ɜɵɜɨɞ: ɤɨɧɫɬɪɭɤɬɢɜɧɵɣ ɧɟɩɪɨɜɚɪ ɧɟ ɨɤɚɡɵɜɚɟɬ ɫɭɳɟɫɬɜɟɧɧɨɝɨ 

ɜɥɢɹɧɢɹ ɧɚ ɞɟɮɨɪɦɢɪɨɜɚɧɧɨɟ ɫɨɫɬɨɹɧɢɟ ɧɚɢɛɨɥɟɟ ɨɩɚɫɧɨɝɨ ɫɟɱɟɧɢɹ ɉɒɋ ɢ ɧɚ 

ɜɨɡɦɨɠɧɵɟ ɪɚɡɪɵɜɵ ɦɟɬɚɥɥɚ ɜ ɦɟɫɬɚɯ ɦɚɤɫɢɦɚɥɶɧɨɣ ɞɟɮɨɪɦɚɰɢɢ. Ɇɚɤɫɢɦɚɥɶɧɵɟ 

ɞɟɮɨɪɦɚɰɢɢ ɜɨɡɧɢɤɚɸɬ ɜ ɡɨɧɟ ɩɟɪɟɯɨɞɚ ɨɬ ɫɜɚɪɧɨɝɨ ɲɜɚ ɤ ɨɫɧɨɜɧɨɦɭ ɦɟɬɚɥɥɭ. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ ɩɪɢ ɤɨɧɫɬɪɭɢɪɨɜɚɧɢɢ ɉɒɋ 50/150 ɦɨɠɧɨ ɞɨɩɭɫɬɢɬɶ 

ɤɨɧɫɬɪɭɤɬɢɜɧɵɣ ɧɟɩɪɨɜɚɪ ɜ ɤɨɪɧɟ ɫɜɚɪɧɨɝɨ ɲɜɚ ɞɥɢɧɧɨɣ ɧɟ ɛɨɥɟɟ 8 ɦɦ. ɗɬɨ 

ɩɨɡɜɨɥɢɬ ɭɦɟɧɶɲɢɬɶ ɜɟɥɢɱɢɧɭ ɬɟɩɥɨɜɥɨɠɟɧɢɣ ɩɪɢ ɫɜɚɪɤɟ ɢ ɫɧɢɡɢɬɶ ɤɨɪɨɛɥɟɧɢɹ 

ɢɡɞɟɥɢɹ. 

Ɋɟɡɭɥɶɬɚɬɵ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɫɜɚɪɤɢ ɜ SВSАELD. 

ɉɪɨɝɪɚɦɦɚ SВSАELD ɛɵɥɚ ɪɚɡɪɚɛɨɬɚɧɚ ɜ 1970-ɯ ɝɨɞɚɯ ɜ ɧɟɞɪɚɯ 

Ɇɢɧɢɫɬɟɪɫɬɜɚ ɚɬɨɦɧɨɣ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ Ɏɪɚɧɰɢɢ, ɚ ɡɚɬɟɦ ɩɟɪɟɞɚɧɚ ɞɥɹ 

ɤɨɦɦɟɪɰɢɚɥɢɡɚɰɢɢ ɮɪɚɧɰɭɡɫɤɨɣ ɮɢɪɦɟ FRAMASOFT S.A., ɩɨɞɪɚɡɞɟɥɟɧɢɸ 

ɤɨɦɩɚɧɢɢ FRAMATOME, ɤɨɬɨɪɚɹ ɹɜɥɹɟɬɫɹ ɢɡɜɟɫɬɧɵɦ ɪɚɡɪɚɛɨɬɱɢɤɨɦ 
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ɬɟɯɧɨɥɨɝɢɣ, ɩɪɢɦɟɧɹɟɦɵɯ ɜ ɚɬɨɦɧɨɣ ɷɧɟɪɝɟɬɢɤɟ. Ɏɢɪɦɚ FRAMASOFT S.A. 

ɫɞɟɥɚɥɚ ɢɡ SВSАELD ɦɨɳɧɵɣ ɩɚɤɟɬ ɩɪɨɝɪɚɦɦ ɜɢɪɬɭɚɥɶɧɨɝɨ ɦɨɞɟɥɢɪɨɜɚɧɢɹ 

ɫɜɚɪɤɢ ɢ ɬɟɪɦɨɨɛɪɚɛɨɬɤɢ ɞɥɹ ɫɚɦɵɯ ɪɚɡɧɵɯ ɨɛɥɚɫɬɟɣ ɩɪɢɦɟɧɟɧɢɹ. 
ɋɦɨɞɟɥɢɪɨɜɚɜ ɫɜɚɪɤɭ ɜ ɩɪɨɝɪɚɦɦɟ, ɦɵ ɩɨɥɭɱɢɥɢ ɫɥɟɞɭɸɳɢɟ ɪɟɡɭɥɶɬɚɬɵ: 

ɍɩɪɨɱɧɟɧɢɟ – ɦɚɤɫ. 325,87. Ɇɚɤɫɢɦɚɥɶɧɨɟ ɭɩɪɨɱɧɟɧɢɟ ɩɪɨɢɡɨɲɥɨ ɜ ɫɜɚɪɧɨɦ 

ɲɜɟ, ɪɢɫɭɧɨɤ 3.58, 3.59 ɢ 3.60. ɉɨɥɭɱɟɧɧɨɟ ɭɩɪɨɱɧɟɧɢɟ ɭɞɨɜɥɟɬɜɨɪɹɟɬ 

ɧɟɨɛɯɨɞɢɦɵɦ ɬɪɟɛɨɜɚɧɢɹɦ. 

Ɋɚɫɩɪɟɞɟɥɟɧɢɟ ɧɚɩɪɹɠɟɧɢɣ ɩɨ Ɇɟɡɢɫɭ, ɪɢɫɭɧɤɢ 3.61, 3.62, 3.63 ɢ 3.64 – 

ɦɚɤɫɢɦɚɥɶɧɵɟ ɜ ɡɨɧɟ ɩɟɪɟɯɨɞɚ ɨɬ ɫɜɚɪɧɨɝɨ ɲɜɚ ɤ ɨɫɧɨɜɧɨɦɭ ɦɟɬɚɥɥɭ, ɩɨɥɭɱɟɧɧɵɟ 

ɞɚɧɧɵɟ ɩɨɡɜɨɥɹɸɬ ɫɞɟɥɚɬɶ ɜɵɜɨɞ, ɱɬɨ ɟɫɥɢ ɩɪɨɢɡɨɣɞɟɬ ɪɚɡɪɵɜ, ɨɧ ɩɨɣɞɟɬ ɩɨ 

ɨɫɧɨɜɧɨɦɭ ɦɟɬɚɥɥɭ. 

Ɍɟɩɥɨɜɨɟ ɩɨɥɟ ɩɨɤɚɡɚɥɨ ɩɪɨɜɚɪ ɧɚ ɝɥɭɛɢɧɭ ɛɨɥɟɟ 4 ɦɦ, ɱɬɨ ɝɨɜɨɪɢɬ ɨ 

ɩɪɚɜɢɥɶɧɨɫɬɢ ɜɵɛɪɚɧɧɨɝɨ ɪɟɠɢɦɚ, ɪɢɫɭɧɤɢ 3.65, 3.66. 

Ɋɢɫɭɧɨɤ 3.58 – ɭɩɪɨɱɧɟɧɢɟ ɫɜɚɪɧɨɝɨ ɲɜɚ 
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Ɋɢɫɭɧɨɤ 3.59 – ɭɩɪɨɱɧɟɧɢɟ ɫɜɚɪɧɨɝɨ ɲɜɚ 

Ɋɢɫɭɧɨɤ 3.60 – ɭɩɪɨɱɧɟɧɢɟ ɫɜɚɪɧɨɝɨ ɲɜɚ 
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ɇɚɩɪɹɠɟɧɢɹ ɜ ɞɟɬɚɥɢ: 

Ɋɢɫɭɧɨɤ 3.61 – ɧɚɩɪɹɠɟɧɢɹ ɜ ɞɟɬɚɥɢ 

Ɋɢɫɭɧɨɤ 3.62 – ɧɚɩɪɹɠɟɧɢɹ ɜ ɞɟɬɚɥɢ 
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Ɋɢɫɭɧɨɤ 3.63 – ɧɚɩɪɹɠɟɧɢɹ ɜ ɞɟɬɚɥɢ 

Ɋɢɫɭɧɨɤ 3.64 – ɧɚɩɪɹɠɟɧɢɹ ɜ ɞɟɬɚɥɢ 
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Ɍɟɩɥɨɜɨɟ ɩɨɥɟ (ɩɪɨɜɚɪ): 

Ɋɢɫɭɧɨɤ 3.65 – ɩɨɤɚɡɚɬɟɥɢ ɬɟɩɥɨɜɨɝɨ ɩɨɥɹ 

 

Ɋɢɫɭɧɨɤ 3.66 – ɩɨɤɚɡɚɬɟɥɢ ɬɟɩɥɨɜɨɝɨ ɩɨɥɹ 
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3.6 ȼɵɜɨɞɵ ɩɨ ɪɚɡɞɟɥɭ 

ȼ ɪɟɡɭɥɶɬɚɬɟ  ɩɪɨɜɟɞɟɧɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ ɦɨɠɧɨ ɫɞɟɥɚɬɶ ɫɥɟɞɭɸɳɢɟ ɜɵɜɨɞɵ: 

ɩɪɨɜɟɞɟɧɧɵɟ ɷɤɫɩɟɪɢɦɟɧɬɵ, ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɱɢɫɥɟɧɧɵɯ ɦɟɬɨɞɨɜ ɜ ɩɪɨɝɪɚɦɦɚɯ 

ɢɧɠɟɧɟɪɧɨɝɨ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɩɨɤɚɡɚɥɢ ɭɞɨɜɥɟɬɜɨɪɢɬɟɥɶɧɵɟ ɪɟɡɭɥɶɬɚɬɵ, ɦɵ 

ɩɨɞɨɛɪɚɥɢ ɨɩɬɢɦɚɥɶɧɵɣ ɪɟɠɢɦ ɧɚɥɨɠɟɧɢɹ ɲɜɨɜ, ɩɨɡɜɨɥɹɸɳɢɣ ɡɧɚɱɢɬɟɥɶɧɨ 

ɫɧɢɡɢɬɶ ɤɨɪɨɛɥɟɧɢɟ ɞɟɬɚɥɢ, ɤɨɬɨɪɨɟ ɫɨɫɬɚɜɢɥɨ: 38,7 ɦɦ. 

ȼ ɪɟɡɭɥɶɬɚɬɟ ɩɪɨɜɟɞɟɧɧɵɯ ɷɤɫɩɟɪɢɦɟɧɬɨɜ ɜ ɩɪɨɝɪɚɦɦɟ ANSВS 

ɱɢɫɥɢɬɟɥɶɧɵɦɢ ɦɟɬɨɞɚɦɢ ɦɵ ɩɨɥɭɱɢɥɢ ɞɚɧɧɵɟ ɨ ɬɨɦ, 

ɱɬɨɤɨɧɫɬɪɭɤɬɢɜɧɵɣɧɟɩɪɨɜɚɪ ɧɟ ɨɤɚɡɵɜɚɟɬ ɫɭɳɟɫɬɜɟɧɧɨɝɨ ɜɥɢɹɧɢɹ ɧɚ 

ɞɟɮɨɪɦɢɪɨɜɚɧɧɨɟ ɫɨɫɬɨɹɧɢɟ ɧɚɢɛɨɥɟɟ ɨɩɚɫɧɨɝɨ ɫɟɱɟɧɢɹ ɉɒɋ ɧɚ ɜɨɡɦɨɠɧɵɟ 

ɪɚɡɪɵɜɵ ɦɟɬɚɥɥɚ ɜ ɦɟɫɬɚɯ ɦɚɤɫɢɦɚɥɶɧɨɣ ɞɟɮɨɪɦɚɰɢɢ. Ɇɚɤɫɢɦɚɥɶɧɵɟ 

ɞɟɮɨɪɦɚɰɢɢ ɜɨɡɧɢɤɚɸɬ ɜ ɡɨɧɟ ɩɟɪɟɯɨɞɚ ɨɬ ɫɜɚɪɧɨɝɨ ɲɜɚ ɤ ɨɫɧɨɜɧɨɦɭ ɦɟɬɚɥɥɭ. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɩɪɢ ɤɨɧɫɬɪɭɢɪɨɜɚɧɢɢ ɉɒɋ 50/150 ɦɨɠɧɨ ɞɨɩɭɫɬɢɬɶ 

ɤɨɧɫɬɪɭɤɬɢɜɧɵɣ ɧɟɩɪɨɜɚɪ ɜ ɤɨɪɧɟ ɫɜɚɪɧɨɝɨ ɲɜɚ ɞɥɢɧɧɨɣ ɧɟ ɛɨɥɟɟ 8 ɦɦ. ɗɬɨ 

ɩɨɡɜɨɥɢɬ ɭɦɟɧɶɲɢɬɶ ɜɟɥɢɱɢɧɭ ɬɟɩɥɨɜɥɨɠɟɧɢɣ ɩɪɢ ɫɜɚɪɤɟ ɢ ɫɧɢɡɢɬɶ ɤɨɪɨɛɥɟɧɢɹ 

ɢɡɞɟɥɢɹ. 

ɋɦɨɞɟɥɢɪɨɜɚɜ ɫɜɚɪɤɭ ɜ ɩɪɨɝɪɚɦɦɟSвЬаОХН, ɦɵ ɩɨɥɭɱɢɥɢ ɫɥɟɞɭɸɳɢɟ 

ɪɟɡɭɥɶɬɚɬɵ: 

ɍɩɪɨɱɧɟɧɢɟ – ɦɚɤɫ. 325,87. Ɇɚɤɫɢɦɚɥɶɧɨɟ ɭɩɪɨɱɧɟɧɢɟ ɩɪɨɢɡɨɲɥɨ ɜ ɫɜɚɪɧɨɦ 

ɲɜɟ, ɪɢɫɭɧɨɤ 3.57, 3.58 ɢ 3.59. ɉɨɥɭɱɟɧɧɨɟ ɭɩɪɨɱɧɟɧɢɟ ɭɞɨɜɥɟɬɜɨɪɹɟɬ 

ɧɟɨɛɯɨɞɢɦɵɦ ɬɪɟɛɨɜɚɧɢɹɦ. 

Ɋɚɫɩɪɟɞɟɥɟɧɢɟ ɧɚɩɪɹɠɟɧɢɣ ɩɨ Ɇɟɡɢɫɭ – ɦɚɤɫɢɦɚɥɶɧɵɟ ɜ ɡɨɧɟ ɩɟɪɟɯɨɞɚ ɨɬ 

ɫɜɚɪɧɨɝɨ ɲɜɚ ɤ ɨɫɧɨɜɧɨɦɭ ɦɟɬɚɥɥɭ, ɩɨɥɭɱɟɧɧɵɟ ɞɚɧɧɵɟ ɩɨɡɜɨɥɹɸɬ ɫɞɟɥɚɬɶ 

ɜɵɜɨɞ, ɱɬɨ ɟɫɥɢ ɩɪɨɢɡɨɣɞɟɬ ɪɚɡɪɵɜ, ɨɧ ɩɨɣɞɟɬ ɩɨ ɨɫɧɨɜɧɨɦɭ ɦɟɬɚɥɥɭ. 

Ɍɟɩɥɨɜɨɟ ɩɨɥɟ ɩɨɤɚɡɚɥɨ ɩɪɨɜɚɪ ɧɚ ɝɥɭɛɢɧɭ ɛɨɥɟɟ 4 ɦɦ, ɱɬɨ ɝɨɜɨɪɢɬ ɨ 

ɩɪɚɜɢɥɶɧɨɫɬɢ ɜɵɛɪɚɧɧɨɝɨ ɪɟɠɢɦɚ/ 
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ɁȺɄɅɘɑȿɇɂȿ 

ȼ ɜɵɩɭɫɤɧɨɣ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ ɪɚɛɨɬɟ ɩɪɨɜɟɞɟɧɨ ɢɫɫɥɟɞɨɜɚɧɢɟ ɩɨ 

ɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɸ ɬɟɯɧɨɥɨɝɢɢ ɫɜɚɪɤɢ ɲɩɭɧɬɨɜɵɯ ɩɚɧɟɥɟɣ ɉɒɋ 50/150 ɧɚ 

ɨɫɧɨɜɚɧɢɢ, ɤɨɬɨɪɨɝɨ ɦɨɠɧɨ ɫɞɟɥɚɬɶ ɫɥɟɞɭɸɳɢɟ ɜɵɜɨɞɵ: 

Ɉɩɪɟɞɟɥɟɧɚ ɨɩɬɢɦɚɥɶɧɚɹ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ ɧɚɥɨɠɟɧɢɹ ɫɜɚɪɧɵɯ ɲɜɨɜ, 

ɨɛɟɫɩɟɱɢɜɚɸɳɚɹ ɦɢɧɢɦɚɥɶɧɭɸ ɞɟɮɨɪɦɚɰɢɸ ɲɩɭɧɬɨɜɨɣ ɩɚɧɟɥɢ, ɤɨɬɨɪɚɹ ɧɟ 

ɩɪɟɜɵɲɚɟɬ 39 ɦɦ. 

2. ɉɪɟɞɥɨɠɟɧ ɪɟɠɢɦ ɫɜɚɪɤɢ ɭɝɥɨɜɨɝɨ ɫɨɟɞɢɧɟɧɢɹ ɉɒɋ 50/150, 

ɨɛɟɫɩɟɱɢɜɚɸɳɢɣ ɬɪɟɛɭɟɦɭɸ ɝɥɭɛɢɧɭ ɩɪɨɩɥɚɜɥɟɧɢɹ ɢ ɬɜɟɪɞɨɫɬɶ ɦɟɬɚɥɥɚ ɫɜɚɪɧɨɝɨ 

ɫ

ɨ

ɟ

ɞ

ɢ

ɧ

ɟ

ɧ

ɢ

ɹܫсв=270 А, ܷд=27 В, V˔˅=Ͳ,ͷ˔ˏ˔. 

3. Ɋɟɤɨɦɟɧɞɭɟɦɚɹ ɜɟɥɢɱɢɧɚ ɤɨɧɫɬɪɭɤɬɢɜɧɨɝɨ ɧɟɩɪɨɜɚɪɚ (ɧɟ ɛɨɥɟɟ 8 ɦɦ) ɧɟ 

ɨɤɚɡɵɜɚɟɬ ɫɭɳɟɫɬɜɟɧɧɨɝɨ ɜɥɢɹɧɢɹ ɧɚ ɞɟɮɨɪɦɢɪɨɜɚɧɧɨɟ ɫɨɫɬɨɹɧɢɟ ɧɚɢɛɨɥɟɟ 

ɨɩɚɫɧɨɝɨ ɫɟɱɟɧɢɹ ɉɒɋ 50/150 ɢ ɧɚ ɜɨɡɦɨɠɧɵɟ ɪɚɡɪɵɜɵ ɦɟɬɚɥɥɚ ɜ ɦɟɫɬɚɯ 

ɦɚɤɫɢɦɚɥɶɧɨɣ ɞɟɮɨɪɦɚɰɢɢ. Ɇɚɤɫɢɦɚɥɶɧɵɟ ɞɟɮɨɪɦɚɰɢɢ ɢ ɦɟɫɬɨ ɜɨɡɦɨɠɧɨɝɨ 

ɪɚɡɪɭɲɟɧɢɹ ɜɨɡɧɢɤɚɸɬ ɜ ɡɨɧɟ ɩɟɪɟɯɨɞɚ ɨɬ ɲɜɚ ɤ ɨɫɧɨɜɧɨɦɭ ɦɟɬɚɥɥɭ. 

ɉɪɟɞɥɨɠɟɧɧɚɹ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ ɢ ɪɟɠɢɦɵ ɫɜɚɪɤɢ ɉɒɋ 50/150 ɢ  

ɝɟɨɦɟɬɪɢɹ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɫɜɚɪɧɨɝɨ ɲɜɚ ɨɛɟɫɩɟɱɢɜɚɸɬ ɩɪɢɟɦɥɟɦɨɟ 

ɤɨɪɨɛɥɟɧɢɟ ɢ ɩɪɨɱɧɨɫɬɶ ɢɡɞɟɥɢɹ.  
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ȻɂȻɅɂɈȽɊȺɎɂɑȿɋɄɂɃ ɋɉɂɋɈɄ 
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Ɉɫɧɨɜɧɵɟ ɬɢɩɵ, ɤɨɧɫɬɪɭɤɬɢɜɧɵɟ ɷɥɟɦɟɧɬɵ ɢ ɪɚɡɦɟɪɵ. 
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