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ȼȼȿȾȿɇɂȿ 
 

ɀɟɥɟɡɨɛɟɬɨɧ - ɫɬɪɨɢɬɟɥɶɧɵɣ ɦɚɬɟɪɢɚɥ, ɫɨɫɬɨɹɳɢɣ ɢɡ ɞɜɭɯ ɨɫɧɨɜɧɵɯ 
ɤɨɦɩɨɧɟɧɬɨɜ: ɫɬɚɥɶɧɚɹ ɚɪɦɚɬɭɪɚ ɢ ɛɟɬɨɧ. Ȼɟɬɨɧ ɨɬɥɢɱɧɨ ɪɚɛɨɬɚɟɬ ɧɚ ɫɠɚɬɢɟ, 
ɚɪɦɚɬɭɪɚ ɩɪɟɤɪɚɫɧɨ ɪɚɛɨɬɚɟɬ ɧɚ ɪɚɫɬɹɠɟɧɢɟ. ɉɪɨɱɧɨɫɬɶ ɚɪɦɚɬɭɪɵ ɧɚ 
ɪɚɫɬɹɠɟɧɢɟ ɜ 100-200 ɪɚɡ ɛɨɥɶɲɟ ɱɟɦ ɭ ɛɟɬɨɧɚ. ȼ ɀȻɂ ɷɬɢ ɞɜɚ ɦɚɬɟɪɢɚɥɚ 
ɞɪɭɝ ɞɪɭɝɚ ɞɨɩɨɥɧɹɸɬ ɢ ɭɞɟɪɠɢɜɚɸɬ ɜ ɡɚɞɚɧɧɵɯ ɪɚɦɤɚɯ.  

ɉɨɹɜɥɟɧɢɟ ɠɟɥɟɡɨɛɟɬɨɧɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ ɫɜɹɡɚɧɨ ɫ ɛɨɥɶɲɢɦ ɪɨɫɬɨɦ 
ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ, ɬɪɚɧɫɩɨɪɬɚ ɢ ɬɨɪɝɨɜɥɢ ɜɨ ɜɬɨɪɨɣ ɩɨɥɨɜɢɧɟ XIX ɜ., ɤɨɝɞɚ 
ɧɟɨɛɯɨɞɢɦɨ ɛɵɥɨ ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɧɨɜɵɯ ɮɚɛɪɢɤ, ɡɚɜɨɞɨɜ, ɩɨɪɬɨɜ ɢ ɦɧɨɝɢɯ 
ɞɪɭɝɢɯ ɤɚɩɢɬɚɥɶɧɵɯ ɫɨɨɪɭɠɟɧɢɣ. ɋɨɜɪɟɦɟɧɧɵɟ ɠɟɥɟɡɨɛɟɬɨɧɧɵɟ 
ɤɨɧɫɬɪɭɤɰɢɢ ɚɪɦɢɪɭɸɬ ɧɟ ɬɨɥɶɤɨ ɩɪɢ ɪɚɛɨɬɟ ɧɚ ɪɚɫɬɹɠɟɧɢɟ ɢ ɢɡɝɢɛ, ɧɨ 
ɬɚɤɠɟ ɩɪɢ ɤɪɭɱɟɧɢɢ, ɫɪɟɡɟ, ɜ ɨɫɟɜɨɦ ɫɠɚɬɢɢ. ȼ ɷɬɢɯ ɫɥɭɱɚɹɯ ɪɚɛɨɱɭɸ 
ɚɪɦɚɬɭɪɭ ɫɬɚɜɹɬ ɞɥɹ ɭɦɟɧɶɲɟɧɢɹ ɪɚɡɦɟɪɨɜ ɫɟɱɟɧɢɣ ɷɥɟɦɟɧɬɨɜ ɢ ɫɧɢɠɟɧɢɹ 
ɫɨɛɫɬɜɟɧɧɨɝɨ ɜɟɫɚ ɤɨɧɫɬɪɭɤɰɢɣ, ɚ ɬɚɤɠɟ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɛɨɥɶɲɟɣ ɢɯ 
ɧɚɞɟɠɧɨɫɬɢ. 

ɉɪɟɢɦɭɳɟɫɬɜɚ ɠɟɥɟɡɨɛɟɬɨɧɧɵɯ ɢɡɞɟɥɢɣ: 
• Ⱦɨɥɝɨɜɟɱɧɨɫɬɶ; 
• ɉɪɨɱɧɨɫɬɶ; 
• ɉɨɠɚɪɨɫɬɨɣɤɨɫɬɶ; 
• ɋɟɣɫɦɨɫɬɨɣɤɨɫɬɶ. 
ɇɟɞɨɫɬɚɬɤɢ ɠɟɥɟɡɨɛɟɬɨɧɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ: 
Ʉ ɧɟɞɨɫɬɚɬɤɚɦ ɦɨɠɧɨ ɨɬɧɟɫɬɢ ɨɬɧɨɫɢɬɟɥɶɧɨ ɛɨɥɶɲɨɣ ɫɨɛɫɬɜɟɧɧɵɣ ɜɟɫ, 

ɜɵɫɨɤɭɸ ɬɟɩɥɨ- ɢ ɡɜɭɤɨɩɪɨɜɨɞɧɨɫɬɶ, ɜɨɡɦɨɠɧɨɫɬɶ ɩɨɹɜɥɟɧɢɹ ɬɪɟɳɢɧ ɨɬ 
ɞɟɣɫɬɜɢɹ ɜɧɟɲɧɢɯ ɧɚɝɪɭɡɨɤ ɢɡ-ɡɚ ɧɢɡɤɨɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɛɟɬɨɧɚ ɪɚɫɬɹɠɟɧɢɸ. 

Ƚɥɚɜɧɨɣ ɩɪɨɛɥɟɦɨɣ ɩɪɟɞɩɪɢɹɬɢɹ ɜ ɞɚɧɧɨɣ ɞɢɩɥɨɦɧɨɣ ɪɚɛɨɬɟ ɹɜɥɹɟɬɫɹ 
ɤɨɥɨɫɫɚɥɶɧɵɣ ɜɵɛɪɨɫ ɰɟɦɟɧɬɧɨɣ ɩɵɥɢ ɨɬ ɭɫɬɚɧɨɜɤɢ ɪɚɫɬɚɪɢɜɚɧɢɹ ɦɟɲɤɨɜ ɫ 
ɰɟɦɟɧɬɨɦ ɫ ɞɚɥɶɧɟɣɲɢɦ ɟɝɨ ɩɨɫɬɭɩɥɟɧɢɟɦ ɜ ɛɟɬɨɧɨɫɦɟɫɢɬɟɥɶ, ɢ ɨɬɫɭɬɫɬɜɭɸɬ 
ɤɚɤɢɟ-ɥɢɛɨ ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɫɧɢɠɟɧɢɸ ɷɬɢɯ ɜɵɛɪɨɫɨɜ.  

ɋɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɨɫɧɨɜɧɚɹ ɰɟɥɶ ɞɢɩɥɨɦɧɨɣ ɪɚɛɨɬɵ ɡɚɤɥɸɱɚɟɬɫɹ ɜ 
ɩɪɟɞɥɨɠɟɧɢɢ ɩɪɢɪɨɞɨɨɯɪɚɧɧɵɯ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɫɧɢɠɟɧɢɸ ɜɵɛɪɨɫɨɜ ɩɵɥɢ 
ɧɟɨɪɝɚɧɢɱɟɫɤɨɣ: 70-20% ɞɜɭɨɤɢɫɢ ɤɪɟɦɧɢɹ (ɲɚɦɨɬ, ɰɟɦɟɧɬ, ɩɵɥɶ ɰɟɦɟɧɬɧɨɝɨ 
ɩɪɨɢɡɜɨɞɫɬɜɚ - ɝɥɢɧɚ, ɝɥɢɧɢɫɬɵɣ ɫɥɚɧɟɰ, ɞɨɦɟɧɧɵɣ ɲɥɚɤ, ɩɟɫɨɤ, ɤɥɢɧɤɟɪ, 
ɡɨɥɚ, ɤɪɟɦɧɟɡɟɦ ɢ ɞɪ.) ɧɚ ɰɟɦɟɧɬɧɨɦ ɭɱɚɫɬɤɟ, ɧɚɩɪɚɜɥɟɧɧɵɯ ɧɚ ɨɡɞɨɪɨɜɥɟɧɢɟ 
ɢ ɭɥɭɱɲɟɧɢɟ ɷɤɨɥɨɝɢɱɟɫɤɨɣ ɫɢɬɭɚɰɢɢ ɪɚɣɨɧɚ.  
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1 Ɉɛɳɢɟ ɫɜɟɞɟɧɢɹ ɨ ɩɪɟɞɩɪɢɹɬɢɢ 
 
ɉɪɟɞɩɪɢɹɬɢɟ ɩɨ ɩɪɨɢɡɜɨɞɫɬɜɭ ɠɟɥɟɡɨɛɟɬɨɧɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ ɦɨɠɧɨ 

ɨɬɧɟɫɬɢ ɤ ɩ. 7.1.4 "ɋɬɪɨɢɬɟɥɶɧɚɹ ɩɪɨɦɵɲɥɟɧɧɨɫɬɶ" ɋɚɧɉɢɇ 2.2.1/2.1.1.1200-
03 "ɋɚɧɢɬɚɪɧɨ-ɡɚɳɢɬɧɵɟ ɡɨɧɵ ɢ ɫɚɧɢɬɚɪɧɚɹ ɤɥɚɫɫɢɮɢɤɚɰɢɹ ɩɪɟɞɩɪɢɹɬɢɣ, 
ɫɨɨɪɭɠɟɧɢɣ ɢ ɢɧɵɯ ɨɛɴɟɤɬɨɜ. Ɉɪɢɟɧɬɢɪɨɜɨɱɧɵɣ ɪɚɡɦɟɪ ɋɁɁ ɞɥɹ 
ɩɪɟɞɩɪɢɹɬɢɣ ɩɨ ɩɪɨɢɡɜɨɞɫɬɜɭ ɠɟɥɟɡɨɛɟɬɨɧɧɵɯ ɢɡɞɟɥɢɣ (ɀȻɄ, ɀȻɂ) 
ɫɨɫɬɚɜɥɹɟɬ 200 ɦ, ɒ ɤɥɚɫɫ ɫɚɧɢɬɚɪɧɨɣ ɤɥɚɫɫɢɮɢɤɚɰɢɢ. 

Ⱦɚɧɧɵɣ ɡɚɜɨɞ ɩɪɨɢɡɜɨɞɹɬ ɠɟɥɟɡɨɛɟɬɨɧɧɵɟ ɛɥɨɤɢ ɫ ɧɚɢɦɟɧɨɜɚɧɢɟɦ 
ɎȻɋ 24-4-6 Ɍ ɢɡ ɛɟɬɨɧɚ ɦɚɪɤɢ Ɇ300 (ɛɭɤɜɚ Ɇ ɭɤɚɡɵɜɚɟɬ ɧɚ ɤɨɥɢɱɟɫɬɜɟɧɧɨɟ 
ɫɨɞɟɪɠɚɧɢɟ ɰɟɦɟɧɬɚ ɩɨ ɨɬɧɨɲɟɧɢɸ ɤ ɛɟɬɨɧɧɨɣ ɫɦɟɫɢ. ɑɟɦ ɛɨɥɶɲɟ ɰɢɮɪɨɜɨɟ 
ɡɧɚɱɟɧɢɟ ɩɪɢ ɛɭɤɜɟ Ɇ, ɬɟɦ «ɬɹɠɟɥɟɟ» ɦɚɪɤɚ ɛɟɬɨɧɚ). ɗɬɨɬ ɛɟɬɨɧ ɨɛɹɡɚɬɟɥɟɧ 
ɞɥɹ ɨɛɭɫɬɪɨɣɫɬɜɚ ɮɭɧɞɚɦɟɧɬɨɜ ɦɧɨɝɨɷɬɚɠɧɵɯ ɞɨɦɨɜ. 

ɉɥɨɳɚɞɶ ɡɟɦɥɟɩɨɥɶɡɨɜɚɧɢɹ ɫɨɫɬɚɜɥɹɟɬ: ɨɛɳɚɹ ɩɥɨɳɚɞɶ – 150000 ɤɜ.ɦ., 
ɩɥɨɳɚɞɶ ɡɚɫɬɪɨɣɤɢ – 50000 ɤɜ.ɦ. 

ɑɢɫɥɟɧɧɨɫɬɶ ɫɨɬɪɭɞɧɢɤɨɜ: ɫɪɟɞɧɢɣ ɫɩɢɫɨɱɧɵɣ ɫɨɫɬɚɜ ɫɨɬɪɭɞɧɢɤɨɜ 
ɩɪɟɞɩɪɢɹɬɢɹ – 28 ɱɟɥɨɜɟɤ. 

ɉɪɟɞɩɪɢɹɬɢɟ ɪɚɛɨɬɚɟɬ ɩɨ ɞɜɭɯɫɦɟɧɧɨɦɭ ɪɟɠɢɦɭ, ɤɚɠɞɚɹ ɫɦɟɧɚ 
ɫɨɫɬɚɜɥɹɟɬ 8 ɱɚɫɨɜ, 260 ɞɧɟɣ ɜ ɝɨɞɭ. Ƚɨɞɨɜɚɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɫɨɫɬɚɜɥɹɟɬ 
7920 ɛɥɨɤɨɜ ɝɨɬɨɜɨɣ ɩɪɨɞɭɤɰɢɢ. 

ɇɚ ɬɟɪɪɢɬɨɪɢɢ ɩɪɟɞɩɪɢɹɬɢɹ ɪɚɫɩɨɥɨɠɟɧɨ 2 ɡɚɤɪɵɬɵɯ ɫɤɥɚɞɚ ɞɥɹ 
ɯɪɚɧɟɧɢɹ ɩɟɫɤɚ, ɳɟɛɧɹ. ɂ ɞɜɚ ɨɬɤɪɵɬɵɯ ɫɤɥɚɞɚ ɞɥɹ ɯɪɚɧɟɧɢɹ ɫɬɟɪɠɧɟɜɨɣ 
ɚɪɦɚɬɭɪɵ, ɫɦɚɡɤɢ ɞɥɹ ɮɨɪɦ «Intaktin» ɢ ɞɥɹ ɦɟɲɤɨɜ ɫ ɰɟɦɟɧɬɨɦ ɢ ɦɟɲɤɨɜ ɫ 
ɭɝɥɟɦ. 

ɉɪɨɢɡɜɨɞɫɬɜɨ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɫɥɟɞɭɸɳɢɟ ɰɟɯɚ: 
1. Ȼɟɬɨɧɨɫɦɟɫɢɬɟɥɶɧɵɣ ɰɟɯ, ɤɨɬɨɪɵɣ ɜ ɫɜɨɸ ɨɱɟɪɟɞɶ ɫɨɫɬɨɢɬ ɢɡ: 

1) ɛɭɧɤɟɪɧɨɝɨ ɨɬɞɟɥɟɧɢɹ, ɜ ɤɨɬɨɪɨɦ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɜɪɟɦɟɧɧɨɟ 
ɯɪɚɧɟɧɢɟ ɫɵɩɭɱɢɯ ɦɚɬɟɪɢɚɥɨɜ ɞɥɹ ɩɪɢɝɨɬɨɜɥɟɧɢɹ ɛɟɬɨɧɧɨɣ ɫɦɟɫɢ ɞɨ 
ɩɨɩɚɞɚɧɢɹ ɢɯ ɜ ɞɨɡɚɬɨɪɵ; 

2) ɞɨɡɚɬɨɪɧɨɝɨ ɨɬɞɟɥɟɧɢɹ, ɜ ɤɨɬɨɪɨɦ ɪɚɫɩɨɥɨɠɟɧɵ ɞɨɡɚɬɨɪɵ ɩɟɫɤɚ ɢ 
ɳɟɛɧɹ (Ⱦɂ-2000Ⱦ), ɰɟɦɟɧɬɚ (ȿɜɪɨɰɟɦɟɧɬ-Ɇ400), ɜɨɞɵ; 

3) ɋɦɟɫɢɬɟɥɶɧɨɟ ɨɬɞɟɥɟɧɢɟ, ɝɞɟ ɨɬɞɨɡɢɪɨɜɚɧɧɵɟ ɦɚɬɟɪɢɚɥɵ (ɩɟɫɨɤ, 
ɳɟɛɟɧɶ, ɜɨɞɚ, ɞɨɛɚɜɤɚ, ɰɟɦɟɧɬ) ɩɟɪɟɦɟɲɢɜɚɸɬɫɹ ɧɟ ɦɟɧɟɟ 90 ɫɟɤɭɧɞ ɜ 
ɛɟɬɨɧɨɫɦɟɫɢɬɟɥɟ ɋȻ-80-750ɋ, ɜ ɤɨɬɨɪɨɦ ɝɨɬɨɜɢɬɫɹ ɛɟɬɨɧɧɚɹ ɫɦɟɫɶ. 

ɉɨɫɥɟ ɩɪɢɝɨɬɨɜɥɟɧɢɹ ɛɟɬɨɧɧɨɣ ɫɦɟɫɢ, ɨɧɚ, ɩɪɢ ɩɨɦɨɳɢ ɦɨɫɬɨɜɨɝɨ 
ɤɪɚɧɚ ɩɨɫɬɭɩɚɟɬ ɜ ɮɨɪɦɨɜɨɱɧɵɣ ɰɟɯ. 

2. Ɏɨɪɦɨɜɨɱɧɵɣ ɰɟɯ, ɜ ɤɨɬɨɪɨɦ ɩɪɨɢɡɜɨɞɢɬɫɹ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ 
ɮɨɪɦɨɜɚɧɢɟ ɛɥɨɤɚ. Ⱦɥɹ ɷɬɨɝɨ ɜɵɩɨɥɧɹɸɬɫɹ ɫɥɟɞɭɸɳɢɟ ɨɫɧɨɜɧɵɟ ɨɩɟɪɚɰɢɢ: 

1) ɑɢɫɬɤɚ ɢ ɫɦɚɡɤɚ ɮɨɪɦ; 
2) Ɏɨɪɦɨɜɚɧɢɟ ɛɥɨɤɚ. Ƚɨɬɨɜɚɹ ɛɟɬɨɧɧɚɹ ɫɦɟɫɶ ɩɨɫɬɭɩɚɟɬ ɜ ɮɨɪɦɵ 

ɞɥɹ ɜɢɛɪɨɩɪɟɫɫɚ. Ɉɫɭɳɟɫɬɜɥɹɟɬɫɹ ɭɤɥɚɞɤɚ ɫɥɨɹ ɛɟɬɨɧɧɨɣ ɫɦɟɫɢ ɭɠɟ ɫ 
ɭɥɨɠɟɧɧɵɦ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɚɪɦɚɬɭɪɧɵɦ ɤɚɪɤɚɫɨɦ. ɉɨɫɥɟ ɭɤɥɚɞɤɢ ɛɟɬɨɧɚ 
ɧɚ ɩɨɜɟɪɯɧɨɫɬɶ ɫɜɟɠɟɨɬɮɨɪɦɨɜɚɧɧɨɝɨ ɛɥɨɤɚ ɨɩɭɫɤɚɟɬɫɹ 
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ɜɢɛɪɨɩɪɢɝɪɭɡɨɱɧɵɣ ɳɢɬ ɞɥɹ ɜɢɛɪɨɭɩɥɨɬɧɟɧɢɹ ɜɟɪɯɧɟɝɨ ɫɥɨɹ 
ɠɟɥɟɡɨɛɟɬɨɧɧɵɯ ɛɥɨɤɨɜ.  

3. Ɋɚɫɩɚɥɭɛɤɚ. ɇɚ ɩɨɫɬɭ ɪɚɫɩɚɥɭɛɤɢ ɩɪɢ ɩɨɦɨɳɢ ɩɢɥ ɬɪɟɧɢɹ 
ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɨɛɪɟɡɤɚ ɫɬɟɪɠɧɟɣ, ɢ ɦɨɫɬɨɜɵɦ ɤɪɚɧɨɦ ɫɨ ɫɬɪɨɩɚɦɢ 
ɢɡɜɥɟɤɚɟɬɫɹ ɢɡɞɟɥɢɟ ɫ ɞɚɥɶɧɟɣɲɢɦ ɩɟɪɟɦɟɳɟɧɢɟɦ ɟɝɨ ɧɚ ɩɨɫɬ ɞɨɜɨɞɤɢ. 

4. ɉɪɢɟɦɤɚ ɢɡɞɟɥɢɹ ɧɚ ɩɨɫɬɭ ɞɨɜɨɞɤɢ. ɇɚ ɩɨɫɬɭ ɞɨɜɨɞɤɢ ɜɪɭɱɧɭɸ 
ɩɪɨɢɡɜɨɞɢɬɫɹ ɡɚɬɢɪɤɚ ɢ ɡɚɝɥɚɠɢɜɚɧɢɟ ɜɨɡɦɨɠɧɵɯ ɞɟɮɟɤɬɨɜ; ɡɚɳɢɬɚ ɬɨɪɰɨɜ 
ɩɪɟɞɧɚɩɪɹɠёɧɧɵɯ ɫɬɟɪɠɧɟɣ; ɦɚɪɤɢɪɨɜɤɚ ɢɡɞɟɥɢɹ ɢ ɩɪɢёɦɤɚ ɈɌɄ. 

ɉɨɫɥɟ ɮɨɪɦɨɜɨɱɧɨɝɨ ɰɟɯɚ ɝɨɬɨɜɵɣ ɛɥɨɤ ɩɪɢ ɩɨɦɨɳɢ ɦɨɫɬɨɜɨɝɨ ɤɪɚɧɚ 
ɩɟɪɟɦɟɳɚɟɬɫɹ ɜ ɹɦɧɭɸ ɤɚɦɟɪɭ ɞɥɹ ɞɚɥɶɧɟɣɲɟɣ ɬɟɩɥɨɜɥɚɠɧɨɫɬɧɨɣ 
ɨɛɪɚɛɨɬɤɢ. 

5. Ⱦɥɹ ɨɫɭɳɟɫɬɜɥɟɧɢɹ ɚɪɦɢɪɨɜɚɧɢɹ ɮɨɪɦ ɧɟɨɛɯɨɞɢɦɨ ɩɨɞɝɨɬɨɜɢɬɶ 
ɚɪɦɚɬɭɪɭ ɜ ɚɪɦɚɬɭɪɧɨɦ ɰɟɯɟ. Ⱥɪɦɚɬɭɪɧɵɣ ɰɟɯ ɪɚɫɩɨɥɨɠɟɧ ɧɚ ɬɟɪɪɢɬɨɪɢɢ 
ɡɚɜɨɞɚ ɩɨ ɩɪɨɢɡɜɨɞɫɬɜɭ ɠɟɥɟɡɨɛɟɬɨɧɧɵɯ ɛɥɨɤɨɜ ɪɹɞɨɦ ɫ ɡɚɤɪɵɬɵɦ ɫɤɥɚɞɨɦ 
ɯɪɚɧɟɧɢɹ ɚɪɦɚɬɭɪɵ. ȼ ɚɪɦɚɬɭɪɧɨɦ ɰɟɯɟ ɭɫɬɚɧɨɜɥɟɧɚ ɦɨɳɧɚɹ ɫɢɫɬɟɦɚ 
ɦɟɫɬɧɨɣ ɜɟɧɬɢɥɹɰɢɢ, ɞɥɹ ɜɵɜɨɞɚ ɜɪɟɞɧɵɯ ɜɟɳɟɫɬɜ ɢɡ ɜɨɡɞɭɲɧɨɝɨ 
ɩɪɨɫɬɪɚɧɫɬɜɚ ɰɟɯɚ. ȼ ɞɚɧɧɨɦ ɰɟɯɟ ɨɫɭɳɟɫɬɜɥɹɸɬɫɹ ɫɥɟɞɭɸɳɢɟ ɨɩɟɪɚɰɢɢ: 

1. Ɋɟɡɤɚ ɚɪɦɚɬɭɪɧɵɯ ɫɬɟɪɠɧɟɣ ɧɚ ɫɬɚɧɤɟ ɋɆɀ-172Ⱥ; 
2. Ɇɧɨɝɨɬɨɱɟɱɧɚɹ ɫɜɚɪɤɚ ɫɟɬɤɢ  ɧɚ ɫɜɚɪɨɱɧɨɦ ɫɬɚɧɤɟ ɆɆȺ G 250I; 
3. Ƚɢɛɤɚ ɦɨɧɬɚɠɧɵɯ ɩɟɬɟɥɶ ɧɚ ɫɬɚɧɤɟ ɋȽȺ – 1. 
Ⱦɥɹ ɪɚɫɫɟɢɜɚɧɢɹ ɜɪɟɞɧɵɯ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ, ɤɨɬɨɪɵɟ ɨɛɪɚɡɭɸɬɫɹ 

ɜ ɫɜɚɪɨɱɧɨɦ ɰɟɯɭ ɩɪɢ ɫɜɚɪɤɟ ɚɪɦɚɬɭɪɵ, ɭɫɬɚɧɨɜɥɟɧɚ ɦɟɬɚɥɥɢɱɟɫɤɚɹ 
ɜɟɧɬɢɥɹɰɢɨɧɧɚɹ ɬɪɭɛɚ ɫɨ ɫɥɟɞɭɸɳɢɦɢ ɩɚɪɚɦɟɬɪɚɦɢ: 

· ȼɵɫɨɬɚ, ɇ = 35ɦ; 
· ɒɢɪɢɧɚ ɭɫɬɶɹ, D = 1 ɦ; 
· ɋɤɨɪɨɫɬɶ ɜɵɯɨɞɚ ɝɚɡɨɜɨɡɞɭɲɧɨɣ ɫɦɟɫɢ, = 6 ɦ/ɫ; 
· Ɍɟɦɩɟɪɚɬɭɪɚ ɜɵɛɪɚɫɵɜɚɟɦɨɣ ɝɚɡɨɜɨɡɞɭɲɧɨɣ ɫɦɟɫɢ, = 5,5. 
6. Ʉɨɬɟɥɶɧɚɹ, ɤɨɬɨɪɚɹ ɜɵɪɚɛɚɬɵɜɚɟɬ ɩɚɪ ɞɥɹ ɨɫɭɳɟɫɬɜɥɟɧɢɹ 

ɬɟɩɥɨɜɥɚɠɧɨɫɬɧɨɣ ɨɛɪɚɛɨɬɤɢ ɫɮɨɪɦɢɪɨɜɚɧɧɵɯ ɛɥɨɤɨɜ  ɜ ɹɦɧɨɣ ɤɚɦɟɪɟ. ɇɚ 
ɤɨɬɟɥɶɧɨɣ ɪɚɫɩɨɥɨɠɟɧ ɤɨɬɟɥ ɦɚɪɤɢ Ʉȿ 10-14ɋ. 

 
Ɍɚɛɥɢɰɚ 1 - ɉɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɡɚɜɨɞɚ ɩɨ ɩɪɨɢɡɜɨɞɫɬɜɭ 

ɠɟɥɟɡɨɛɟɬɨɧɧɵɯ ɛɥɨɤɨɜ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɜɵɩɭɫɤɚɟɦɨɣ 

ɩɪɨɞɭɤɰɢɢ 

Ɇɨɳɧɨɫɬɶ ɩɪɨɢɡɜɨɞɫɬɜɚ, ɟɞɢɧɢɰ 

ȼ ɞɟɧɶ ȼ ɦɟɫɹɰ ȼ ɝɨɞ 

ɀɟɥɟɡɨɛɟɬɨɧɧɵɟ 
ɛɥɨɤɢ 

30 660 7920 
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Ɍɚɛɥɢɰɚ 2 – Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɨɜ ɨɛɪɚɡɨɜɚɧɢɹ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ 
ɩɪɢ ɫɜɚɪɤɟ ɦɟɬɚɥɥɢɱɟɫɤɨɣ ɤɨɧɫɬɪɭɤɰɢ 

Ʉɨɞ 
ɜɟɳɟɫɬɜɚ 

ȼɵɞɟɥɹɸɳɟɟɫɹ 
ɡɚɝɪɹɡɧɹɸɳɟɟ 

ɜɟɳɟɫɬɜɨ 

Ɇɚɫɫɨɜɵɟ 
ɜɵɞɟɥɟɧɢɹ 

ɡɚɝɪɹɡɧɹɸɳɢɯ 
ɜɟɳɟɫɬɜ, ɝ/ɫ 

ȼɚɥɨɜɵɟ 
ɜɵɞɟɥɟɧɢɹ ɢ 
ɜɵɛɪɨɫɵ, ɬ/ɝ 

0123 ɀɟɥɟɡɚ ɨɤɫɢɞ Ͳ,ͲͲʹʹͳ Ͳ,ͲͳͶͻͶ 
0143 Ɇɚɪɝɚɧɟɰ Ͳ,ͲͲͲͳͻ Ͳ,ͲͲͳʹͻ 
2908 ɉɵɥɶ ɧɟɨɪɝɚɧɢɱɟɫɤɚɹ 

ɫ ɫɨɞɟɪɠɚɧɢɟɦ SiO2 

20-70% 
Ͳ,ͲͲͲʹͺ Ͳ,ͲͲͳͻͷ 

0344 Ɏɬɨɪɢɞɵ Ͳ,ͲͲͲ͸͹ Ͳ,ͲͲͶ͸ͳ 

0342 Ɏɬɨɪɢɫɬɵɣ ɜɨɞɨɪɨɞ Ͳ,ͲͲͲͳͷ Ͳ,ͲͲͳͲͷ 
0301 Ⱦɢɨɤɫɢɞ ɚɡɨɬɚ Ͳ,ͲͲͲ͵Ͳ Ͳ,ͲͲʹͲͻ 
0337 Ɉɤɫɢɞ ɭɝɥɟɪɨɞɚ Ͳ,ͲͲʹ͸ͻ Ͳ,Ͳͳͺͷͺ 

 
Ɍɚɛɥɢɰɚ 3 – Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɨɜ ɨɛɪɚɡɨɜɚɧɢɹ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ  ɜ 

ɭɯɨɞɹɳɢɯ ɞɵɦɨɜɵɯ ɝɚɡɚɯ  ɤɨɬɥɨɚɝɪɟɝɚɬɚ  

ȼɟɳɟɫɬɜɨ ɝ/ɫ ɬ/ɝ 

Ɍɜɟɪɞɵɟ ɱɚɫɬɢɰɵ 0,02 0,8 
NO 0,013 0,41 
NO2 0,08 2,52 
SO2 0,005 0,15 
CO 0,14 710,43 

Ȼɟɧɡ(ɚ)ɩɢɪɟɧ 85,32 ∙ ͳͲ−଺ 306, 92 ∙ ͳͲ−଺ 
 
Ɍɚɛɥɢɰɚ 4 - ȼɚɥɨɜɵɟ ɢ ɭɞɟɥɶɧɵɟ ɜɵɛɪɨɫɵ ɩɪɢ ɪɚɫɬɚɪɢɜɚɧɢɢ ɦɟɲɤɨɜ ɫ 

ɰɟɦɟɧɬɨɦ 
ɂɫɬɨɱɧ

ɢɤ 
ɩɵɥɟɧɢ

ɹ 

Ʉɨɞ 
ɜɟɳɟɫɬɜ

ɚ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɜɟɳɟɫɬɜɚ Ʉɥɚɫɫ 
ɨɩɚɫɧɨɫ

ɬɢ 
ɜɟɳɟɫɬɜ

ɚ 

Ɂɧɚɱɟɧɢɟ 
ɭɞɟɥɶɧɵɯ 
ɜɵɛɪɨɫɨɜ 

Ɇɝɪ, ɝ/ɫ 

Ɂɧɚɱɟɧɢɟ 
ɜɚɥɨɜɵɯ 

ɜɵɛɪɨɫɨɜ 
ɉɝɪ, ɬ/ɝɨɞ 

ɍɫɬɚɧɨɜ
ɤɚ ɞɥɹ 
ɪɚɫɬɚɪɢ
ɜɚɧɢɹ 
ɛɢɝ-
ɛɟɝɨɜ 
ɰɟɦɟɧɬɚ 

 
 
 
 
 

2908 

ɉɵɥɶ ɧɟɨɪɝɚɧɢɱɟɫɤɚɹ: 
70-20% ɞɜɭɨɤɢɫɢ 
ɤɪɟɦɧɢɹ (ɲɚɦɨɬ, ɰɟɦɟɧɬ, 
ɩɵɥɶ ɰɟɦɟɧɬɧɨɝɨ 
ɩɪɨɢɡɜɨɞɫɬɜɚ - ɝɥɢɧɚ, 
ɝɥɢɧɢɫɬɵɣ ɫɥɚɧɟɰ, 
ɞɨɦɟɧɧɵɣ ɲɥɚɤ, ɩɟɫɨɤ, 
ɤɥɢɧɤɟɪ, ɤɪɟɦɧɟɡɟɦ) 

 
 
 
 
 
3 

 
 
 
 
 

0,028 

 
 
 
 
 

0,19 
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2 Ɉɩɢɫɚɧɢɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɰɟɩɨɱɤɢ ɩɪɨɢɡɜɨɞɫɬɜɚ 

 
Ɂɚɜɨɞ ɩɨ ɩɪɨɢɡɜɨɞɫɬɜɭ ɠɟɥɟɡɨɛɟɬɨɧɧɵɯ ɛɥɨɤɨɜ ɜɵɩɭɫɤɚɟɬ ɩɥɢɬɵ ɦɚɪɤɢ 

ɎȻɋ 24-4-6 Ɍ. 
 ɂɧɞɟɤɫɵ, ɩɪɢɜɟɞɟɧɧɵɟ ɜ ɟɝɨ ɨɛɨɡɧɚɱɟɧɢɢ: 
 ɝɪɭɩɩɚ ɡɚɝɥɚɜɧɵɯ ɛɭɤɜ ɯɚɪɚɤɬɟɪɢɡɭɟɬ ɬɢɩ ɛɥɨɤɚ – ɎȻɋ ɢ 

ɩɪɟɞɨɫɬɚɜɥɹɟɬ ɢɧɮɨɪɦɚɰɢɸ ɨɛ ɨɫɨɛɟɧɧɨɫɬɹɯ ɟɝɨ ɤɨɧɫɬɪɭɤɰɢɢ (ɫɩɥɨɲɧɨɣ); 
 ɰɢɮɪɨɜɨɣ ɢɧɞɟɤɫ, ɫɨɫɬɨɹɳɢɣ ɢɡ ɝɪɭɩɩɵ ɰɢɮɪ, ɩɪɟɞɨɫɬɚɜɥɹɟɬ 

ɢɧɮɨɪɦɚɰɢɸ ɨ ɪɚɡɦɟɪɚɯ ɀ/Ȼ ɷɥɟɦɟɧɬɚ, ɭɤɚɡɚɧɧɭɸ ɜ ɞɟɰɢɦɟɬɪɚɯ, 
ɨɤɪɭɝɥɟɧɧɵɯ ɞɨ ɰɟɥɨɝɨ ɱɢɫɥɚ. Ⱦɥɢɧɚ ɞɚɧɧɨɝɨ ɢɡɞɟɥɢɹ ɫɨɫɬɚɜɥɹɟɬ 2380 ɦɦ, 
ɲɢɪɢɧɚ – 400 ɦɦ, ɜɵɫɨɬɚ – 580 ɦɦ; 

 ɡɚɝɥɚɜɧɚɹ ɛɭɤɜɚ ɜ ɤɨɧɰɟ ɦɚɪɤɢɪɨɜɤɢ ɩɪɟɞɨɫɬɚɜɥɹɟɬ ɢɧɮɨɪɦɚɰɢɸ ɨ 
ɜɢɞɟ ɛɟɬɨɧɚ, ɢɡ ɤɨɬɨɪɨɝɨ ɢɡɝɨɬɨɜɥɟɧɨ ɢɡɞɟɥɢɟ. Ɍ – ɨɛɨɡɧɚɱɚɟɬ ɬɹɠёɥɵɣ 
ɛɟɬɨɧ, ɜɟɫ ɤɨɬɨɪɨɝɨ ɫɨɫɬɚɜɥɹɟɬ 1,3 ɬ. 

 

Ɋɢɫɭɧɨɤ 1 - ɗɫɤɢɡ ɛɥɨɤɚ 

 
Цɟɦɟɧɬ  
ɐɟɦɟɧɬ — ɢɫɤɭɫɫɬɜɟɧɧɨɟ ɧɟɨɪɝɚɧɢɱɟɫɤɨɟ ɜɹɠɭɳɟɟ ɜɟɳɟɫɬɜɨ. Ɉɞɢɧ ɢɡ 

ɨɫɧɨɜɧɵɯ ɫɬɪɨɢɬɟɥɶɧɵɯ ɦɚɬɟɪɢɚɥɨɜ. ɉɪɢ ɜɡɚɢɦɨɞɟɣɫɬɜɢɢ ɫ ɜɨɞɨɣ, ɜɨɞɧɵɦɢ 
ɪɚɫɬɜɨɪɚɦɢ ɫɨɥɟɣ ɢ ɞɪɭɝɢɦɢ ɠɢɞɤɨɫɬɹɦɢ ɨɛɪɚɡɭɟɬ ɩɥɚɫɬɢɱɧɭɸ ɦɚɫɫɭ, 
ɤɨɬɨɪɚɹ ɡɚɬɟɦ ɡɚɬɜɟɪɞɟɜɚɟɬ ɢ ɩɪɟɜɪɚɳɚɟɬɫɹ ɜ ɤɚɦɧɟɜɢɞɧɨɟ ɬɟɥɨ. ȼ ɨɫɧɨɜɧɨɦ 
ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ ɢɡɝɨɬɨɜɥɟɧɢɹ ɛɟɬɨɧɚ ɢ ɫɬɪɨɢɬɟɥɶɧɵɯ ɪɚɫɬɜɨɪɨɜ. ɐɟɦɟɧɬ 
ɹɜɥɹɟɬɫɹ ɝɢɞɪɚɜɥɢɱɟɫɤɢɦ ɜɹɠɭɳɢɦ ɢ ɨɛɥɚɞɚɟɬ ɫɩɨɫɨɛɧɨɫɬɶɸ ɧɚɛɢɪɚɬɶ 
ɩɪɨɱɧɨɫɬɶ ɜɨ ɜɥɚɠɧɵɯ ɭɫɥɨɜɢɹɯ, ɱɟɦ ɩɪɢɧɰɢɩɢɚɥɶɧɨ ɨɬɥɢɱɚɟɬɫɹ ɨɬ 
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ɧɟɤɨɬɨɪɵɯ ɞɪɭɝɢɯ ɦɢɧɟɪɚɥɶɧɵɯ ɜɹɠɭɳɢɯ — (ɝɢɩɫɚ, ɜɨɡɞɭɲɧɨɣ ɢɡɜɟɫɬɢ), 
ɤɨɬɨɪɵɟ ɬɜɟɪɞɟɸɬ ɬɨɥɶɤɨ ɧɚ ɜɨɡɞɭɯɟ.  

Ⱦɥɹ ɩɪɨɢɡɜɨɞɫɬɜɚ ɛɥɨɤɨɜ ɢɫɩɨɥɶɡɭɟɬɫɹ «ȿɜɪɨɰɟɦɟɧɬ Ɇ400». ɂɧɞɟɤɫ 
400 ɜ ɦɚɪɤɢɪɨɜɤɟ ɰɟɦɟɧɬɚ ɨɛɨɡɧɚɱɚɟɬ, ɱɬɨ ɦɚɬɟɪɢɚɥ ɫɩɨɫɨɛɟɧ ɜɵɞɟɪɠɢɜɚɬɶ 
ɜɟɫ 400 ɤɝ ɧɚ 1 ɫɚɧɬɢɦɟɬɪ ɤɜɚɞɪɚɬɧɵɣ. Ɋɚɫɬɜɨɪɵ, ɢɡɝɨɬɨɜɥɟɧɧɵɟ ɧɚ ɨɫɧɨɜɟ 
ɷɬɨɣ ɦɚɪɤɢ, ɞɨɫɬɚɬɨɱɧɨ ɭɫɬɨɣɱɢɜɵ ɤ ɧɢɡɤɨɣ ɬɟɦɩɟɪɚɬɭɪɟ.  ɐɟɦɟɧɬ Ɇ400 
ɬɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɢɦɟɟɬ ɫɚɦɵɟ ɩɨɥɨɠɢɬɟɥɶɧɵɟ. ɐɟɧɚ ɟɝɨ 
ɨɬɧɨɫɢɬɟɥɶɧɨ ɧɟɜɵɫɨɤɚɹ, ɩɪɨɢɡɜɨɞɢɬɫɹ ɫɨɝɥɚɫɧɨ ȽɈɋɌ 10178-85. Ȼɟɬɨɧɵ ɢ 
ɪɚɫɬɜɨɪɵ ɧɚ ɨɫɧɨɜɟ ɰɟɦɟɧɬɚ 400 ɨɛɥɚɞɚɸɬ ɜɵɫɨɤɨɣ ɫɬɨɣɤɨɫɬɶɸ ɤ ɤɨɪɪɨɡɢɢ ɢ 
ɚɝɪɟɫɫɢɜɧɨɣ ɫɪɟɞɟ. Ɍɚɤɢɟ ɫɦɟɫɢ ɪɟɤɨɦɟɧɞɭɸɬ ɢɫɩɨɥɶɡɨɜɚɬɶ ɞɥɹ ɡɢɦɧɟɝɨ 
ɛɟɬɨɧɢɪɨɜɚɧɢɹ.  

ɇɚ ɨɞɢɧ ɛɥɨɤ ɭɯɨɞɢɬ 0,186 ɬ ɰɟɦɟɧɬɚ, ɜ ɝɨɞ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɨ 7920 
ɛɥɨɤɨɜ ɬɪɟɛɭɟɬɫɹ 1473,12 ɬ ɰɟɦɟɧɬɚ. 

 
ɉɟɫɨɤ 
Ⱦɥɹ ɢɡɝɨɬɨɜɥɟɧɢɹ ɫɬɪɨɢɬɟɥɶɧɨɝɨ ɛɟɬɨɧɚ ɩɪɢɦɟɧɹɟɬɫɹ ɩɪɢɪɨɞɧɵɣ ɩɟɫɨɤ 

– ɫɦɟɫɶ ɦɟɥɤɢɯ ɡɟɪɟɧ ɪɚɡɧɨɨɛɪɚɡɧɵɯ ɦɢɧɟɪɚɥɨɜ, ɧɚɯɨɞɹɳɢɯɫɹ  ɜ ɫɨɫɬɚɜɟ 
ɝɨɪɧɵɯ ɩɨɪɨɞ ɜɭɥɤɚɧɢɱɟɫɤɨɝɨ ɩɪɨɢɫɯɨɠɞɟɧɢɹ. Ɂɟɪɧɚ ɩɨɥɭɱɚɸɬɫɹ ɜ 
ɪɟɡɭɥɶɬɚɬɟ ɩɪɨɰɟɫɫɚ ɜɵɜɟɬɪɢɜɚɧɢɹ ɱɚɫɬɢɰ ɩɨɪɨɞɵ. Ⱦɥɹ ɛɥɨɤɚ ɧɟɨɛɯɨɞɢɦ 
ɩɟɫɨɤ ɫɦɟɲɚɧɧɨɝɨ ɮɪɚɤɰɢɨɧɧɨɝɨ ɫɨɫɬɚɜɚ, ɮɪɚɤɰɢɹ ɫ ɡɟɪɧɚɦɢ – 7 ɦɦ. 

Ɋɚɫɯɨɞ ɩɟɫɤɚ ɧɚ ɨɞɢɧ ɛɥɨɤ ɫɨɫɬɚɜɥɹɟɬ 0,317 ɬ, ɧɚ 7920 ɛɥɨɤɨɜ – 2510,64 
ɬ.  

 
Щɟɛɟɧɶ 
ɓɟɛɟɧɶ — ɧɟɨɪɝɚɧɢɱɟɫɤɢɣ, ɡɟɪɧɢɫɬɵɣ, ɫɵɩɭɱɢɣ ɦɚɬɟɪɢɚɥ ɫ ɡɟɪɧɚɦɢ 

ɤɪɭɩɧɨɫɬɶɸ ɫɜɵɲɟ 5 ɦɦ (ɩɨ ɟɜɪɨɩɟɣɫɤɢɦ ɫɬɚɧɞɚɪɬɚɦ — ɛɨɥɟɟ 3 ɦɦ), 
ɩɨɥɭɱɚɟɦɵɣ ɞɪɨɛɥɟɧɢɟɦ ɝɨɪɧɵɯ ɩɨɪɨɞ, ɝɪɚɜɢɹ ɢ ɜɚɥɭɧɨɜ, ɩɨɩɭɬɧɨ 
ɞɨɛɵɜɚɟɦɵɯ ɜɫɤɪɵɲɧɵɯ ɢ ɜɦɟɳɚɸɳɢɯ ɩɨɪɨɞ ɢɥɢ ɧɟɤɨɧɞɢɰɢɨɧɧɵɯ ɨɬɯɨɞɨɜ 
ɝɨɪɧɵɯ ɩɪɟɞɩɪɢɹɬɢɣ ɩɨ ɩɟɪɟɪɚɛɨɬɤɟ ɪɭɞ (ɱɟɪɧɵɯ, ɰɜɟɬɧɵɯ ɢ ɪɟɞɤɢɯ 
ɦɟɬɚɥɥɨɜ ɦɟɬɚɥɥɭɪɝɢɱɟɫɤɨɣ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ) ɢ ɧɟɦɟɬɚɥɥɢɱɟɫɤɢɯ 
ɢɫɤɨɩɚɟɦɵɯ ɞɪɭɝɢɯ ɨɬɪɚɫɥɟɣ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ ɢ ɩɨɫɥɟɞɭɸɳɢɦ ɪɚɫɫɟɜɨɦ 
ɩɪɨɞɭɤɬɨɜ ɞɪɨɛɥɟɧɢɹ. ɋɪɟɞɧɹɹ ɩɥɨɬɧɨɫɬɶ ɳɟɛɧɹ — ɨɬ 1,2 ɞɨ 3 ɝ/ɫɦ3. 

ȼ ɤɚɱɟɫɬɜɟ ɤɪɭɩɧɨɝɨ ɡɚɩɨɥɧɢɬɟɥɹ ɩɪɢɦɟɧɹɟɬɫɹ ɢɡɜɟɫɬɧɹɤɨɜɵɣ ɳɟɛɟɧɶ 
ɮɪ. 20. 

 ɉɪɨɱɧɨɫɬɶ (Ɇ 600); 
 ɗɤɨɥɨɝɢɱɧɨɫɬɶ (1 ɤɥɚɫɫ); 
 ɇɚɫɵɩɧɚɹ ɩɥɨɬɧɨɫɬɶ (1300 ɤɝ); 
 Ʌɟɳɚɞɧɨɫɬɶ (15-35 %); 
 Ɇɨɪɨɡɨɫɬɨɣɤɨɫɬɶ (F150); 
 ȼɥɚɠɧɨɫɬɶ (3,5%); 
ɇɚ ɨɞɢɧ ɛɥɨɤ ɧɟɨɛɯɨɞɢɦɨ 0,597 ɬ ɳɟɛɧɹ, ɧɚ 7920 – 4728,24 ɬ. 
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ȼɨɞɚ 
ȼɨɞɚ ɞɥɹ ɡɚɬɜɨɪɟɧɢɹ ɛɟɬɨɧɧɨɣ ɫɦɟɫɢ ɩɪɢ ɢɡɝɨɬɨɜɥɟɧɢɢ ɛɟɬɨɧɧɵɯ ɢ 

ɠɟɥɟɡɨɛɟɬɨɧɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ ɫ ɚɪɦɚɬɭɪɨɣ ɞɨɥɠɧɚ ɨɬɜɟɱɚɬɶ ɫɥɟɞɭɸɳɢɦ 
ɬɪɟɛɨɜɚɧɢɹɦ: 

 Ʉɨɥɢɱɟɫɬɜɨ ɪɚɫɬɜɨɪɢɦɵɯ ɫɨɥɟɣ ɧɟ ɞɨɥɠɧɨ ɩɪɟɜɵɲɚɬɶ 5000 ɦɝ/ɥ; 
 Ʉɨɥɢɱɟɫɬɜɨ ɢɨɧɨɜ SO-2

4 ɧɟ ɞɨɥɠɧɨ ɩɪɟɜɵɲɚɬɶ 2700 ɦɝ/ɥ; 
 Ʉɨɥɢɱɟɫɬɜɨ ɂɨɧɨɜ Cl - 1 ɧɟ ɞɨɥɠɧɨ ɩɪɟɜɵɲɚɬɶ 1200 ɦɝ/ɥ; 
 Ʉɨɥɢɱɟɫɬɜɨ ɜɡɜɟɲɟɧɧɵɯ ɱɚɫɬɢɰ ɧɟ ɞɨɥɠɧɨ ɩɪɟɜɵɲɚɬɶ 200 ɦɝ/ɥ. 
ȼɨɞɨɩɪɨɜɨɞɧɚɹ ɜɨɞɚ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɷɬɢɦ ɬɪɟɛɨɜɚɧɢɹɦ, ɩɨɷɬɨɦɭ ɩɪɢ 

ɩɪɨɢɡɜɨɞɫɬɜɟ ɛɥɨɤɨɜ  ɛɭɞɟɬ ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ ɜɨɞɚ ɢɡ ɰɟɧɬɪɚɥɢɡɨɜɚɧɧɨɝɨ 
ɢɫɬɨɱɧɢɤɚ ɜɨɞɨɫɧɚɛɠɟɧɢɹ. 

ɇɚ ɨɞɢɧ ɛɥɨɤ ɪɚɫɯɨɞɭɟɬɫɹ 102 ɥ ɜɨɞɵ.  
 
Аɪɦɚɬɭɪɚ 
Ⱥɪɦɚɬɭɪɧɵɟ ɷɥɟɦɟɧɬɵ ɫɨɫɬɚɜɥɹɸɬ ɧɟɫɭɳɭɸ ɨɫɧɨɜɭ ɠɟɥɟɡɨɛɟɬɨɧɧɵɯ 

ɤɨɧɫɬɪɭɤɰɢɣ, ɜɨɫɩɪɢɧɢɦɚɸɳɢɯ ɢɡɝɢɛɚɸɳɢɟ ɢ ɪɚɫɬɹɝɢɜɚɸɳɢɟ ɭɫɢɥɢɹ. 
ɋɜɚɪɧɵɟ ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɵɟ ɤɚɪɤɚɫɵ ɨɛɪɚɡɭɸɬɫɹ ɢɡ ɩɪɨɞɨɥɶɧɵɯ, 
ɜɟɪɬɢɤɚɥɶɧɵɯ ɢ ɩɨɩɟɪɟɱɧɵɯ ɫɬɟɪɠɧɟɣ.  

Ⱦɢɚɦɟɬɪ ɩɪɨɞɨɥɶɧɵɯ ɫɬɟɪɠɧɟɣ – 16 ɦɦ, ɩɨɩɟɪɟɱɧɵɯ ɢ ɜɟɪɬɢɤɚɥɶɧɵɯ – 
6 ɦɦ. ȼ ɤɚɱɟɫɬɜɟ ɩɨɩɟɪɟɱɧɵɯ ɢ ɜɟɪɬɢɤɚɥɶɧɵɯ ɷɥɟɦɟɧɬɨɜ ɤɚɪɤɚɫɚ ɥɭɱɲɟ 
ɢɫɩɨɥɶɡɨɜɚɬɶ ɝɥɚɞɤɢɟ ɩɪɭɬɤɢ ɞɢɚɦɟɬɪɨɦ 6-8 ɦɦ, ɬ.ɤ. ɨɧɢ ɜɨɫɩɪɢɧɢɦɚɸɬ 
ɡɧɚɱɢɬɟɥɶɧɨ ɦɟɧɶɲɭɸ ɧɚɝɪɭɡɤɭ, ɱɟɦ ɩɪɨɞɨɥɶɧɵɟ, ɢ ɩɪɢ ɷɬɨɦ ɞɟɲɟɜɥɟ. 

Ɋɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɩɨɩɟɪɟɱɧɵɦɢ  ɢ ɦɟɠɞɭ ɜɟɪɬɢɤɚɥɶɧɵɦɢ ɷɥɟɦɟɧɬɚɦɢ 
ɚɪɦɚɬɭɪɵ ɫɨɫɬɚɜɥɹɟɬ 200 ɦɦ.  

Ⱥɪɦɚɬɭɪɚ, ɭɤɥɚɞɵɜɚɟɦɚɹ ɜɞɨɥɶ ɩɟɪɢɦɟɬɪɚ, ɞɨɥɠɧɚ ɨɬɫɬɭɩɚɬɶ ɨɬ ɞɧɚ 
ɬɪɚɧɲɟɢ, ɫɬɟɧɨɤ ɨɩɚɥɭɛɤɢ ɢ ɜɟɪɯɧɟɣ ɱɚɫɬɢ ɛɭɞɭɳɟɝɨ ɨɫɧɨɜɚɧɢɹ ɧɟ ɦɟɧɟɟ ɱɟɦ 
ɧɚ 50 ɦɦ. ɗɬɨ ɩɨɡɜɨɥɢɬ ɫɤɪɵɬɶ ɫɬɚɥɶɧɵɟ ɩɪɭɬɶɹ ɜ ɦɚɫɫɟ ɛɟɬɨɧɚ, ɨɛɟɡɨɩɚɫɢɜ 
ɢɯ ɨɬ ɤɨɪɪɨɡɢɢ. ȼ ɬɨ ɠɟ ɜɪɟɦɹ ɧɭɠɧɨ ɭɱɢɬɵɜɚɬɶ, ɱɬɨ ɦɚɤɫɢɦɚɥɶɧɚɹ ɡɨɧɚ 
ɪɚɫɬɹɠɟɧɢɹ ɮɭɧɞɚɦɟɧɬɚ ɧɚɯɨɞɢɬɫɹ ɧɚ ɟɝɨ ɩɨɜɟɪɯɧɨɫɬɢ, ɩɨɷɬɨɦɭ ɧɟ ɫɬɨɢɬ 
ɫɥɢɲɤɨɦ ɫɢɥɶɧɨ ɭɝɥɭɛɥɹɬɶ ɚɪɦɚɬɭɪɭ ɜ ɛɟɬɨɧɧɵɣ ɦɚɫɫɢɜ. ɉɨɷɬɨɦɭ: 

 ɞɥɢɧɚ ɩɨɩɟɪɟɱɧɵɯ ɩɪɭɬɶɟɜ – 300 ɦɦ; 
 ɞɥɢɧɚ ɩɪɨɞɨɥɶɧɵɯ ɩɪɭɬɶɟɜ – 2180 ɦɦ; 
 ɞɥɢɧɚ ɜɟɪɬɢɤɚɥɶɧɵɯ ɩɪɭɬɶɟɜ – 480 ɦɦ. 
ɇɚ ɨɞɢɧ ɛɥɨɤ ɧɟɨɛɯɨɞɢɦɨ 12 ɩɨɩɟɪɟɱɧɵɯ ɰɟɥɶɧɵɯ ɯɥɵɫɬɨɜ ɞɥɢɧɨɣ 

1560 ɦɦ (ɜɟɫ ɨɞɧɨɝɨ – 0,3 ɤɝ, 12ɬɢ – 3,6 ɤɝ) ɢ 4 ɩɪɨɞɨɥɶɧɵɯ ɰɟɥɶɧɵɯ ɯɥɵɫɬɚ 
ɞɥɢɧɨɣ 2180 ɦɦ (ɜɟɫ ɨɞɧɨɝɨ – 3,5 ɤɝ, 4ɯ ɯɥɵɫɬɨɜ – 14 ɤɝ). ȼɟɫ ɜɫɟɝɨ ɤɚɪɤɚɫɚ – 
17,6 ɤɝ. 

Ⱦɥɹ ɚɪɦɢɪɨɜɚɧɢɹ ɠɟɥɟɡɨɛɟɬɨɧɧɵɯ ɛɥɨɤɨɜ ɩɪɢɦɟɧɹɸɬ ɫɬɟɪɠɧɟɜɭɸ 
ɚɪɦɚɬɭɪɧɭɸ ɫɬɚɥɶ ɤɥɚɫɫɚ Ⱥ-III , ɩɨɫɬɭɩɚɸɳɭɸ ɧɚ ɡɚɜɨɞ ɜ ɫɜɹɡɤɚɯ. ɂɡ ɷɬɨɣ 
ɫɬɚɥɢ ɢɡɝɨɬɨɜɥɹɸɬ ɤɪɭɝɥɵɟ ɫɬɟɪɠɧɢ ɩɟɪɢɨɞɢɱɟɫɤɨɝɨ ɩɪɨɮɢɥɹ ɫ ɜɵɫɬɭɩɚɦɢ, 
ɢɞɭɳɢɦɢ ɩɨ ɜɢɧɬɨɜɵɦ ɥɢɧɢɹɦ. Ɋɟɛɪɢɫɬɵɟ ɩɪɭɬɵ ɩɨɡɜɨɥɹɸɬ ɞɨɫɬɢɱɶ 
ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɫɰɟɩɥɟɧɢɹ ɫ ɛɟɬɨɧɨɦ. ɋɬɚɥɶ ɯɨɪɨɲɨ ɫɜɚɪɢɜɚɟɬɫɹ.  
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Ɋɢɫɭɧɨɤ 2 - ɋɯɟɦɚ ɚɪɦɚɬɭɪɧɨɝɨ ɤɚɪɤɚɫɚ, ɜ ɦɦ 

 
ɋɦɚɡɤɚ «Intaktin»ɞɥя ɮɨɪɦɵ 
ɉɪɢ ɩɪɨɢɡɜɨɞɫɬɜɟ ɠɟɥɟɡɨɛɟɬɨɧɧɵɯ ɢɡɞɟɥɢɣ ɜ ɮɨɪɦɚɯ ɨɞɧɨɣ ɢɡ 

ɨɩɟɪɚɰɢɣ, ɧɚɪɹɞɭ ɫ ɨɱɢɫɬɤɨɣ ɮɨɪɦ ɢ ɭɤɥɚɞɤɨɣ ɚɪɦɚɬɭɪɵ, ɹɜɥɹɟɬɫɹ ɫɦɚɡɤɚ 
ɮɨɪɦ. ɇɚ ɤɚɱɟɫɬɜɨ ɠɟɥɟɡɨɛɟɬɨɧɧɵɯ ɢɡɞɟɥɢɣ ɜɥɢɹɟɬ ɫɰɟɩɥɟɧɢɟ ɛɟɬɨɧɚ ɫ 
ɩɨɜɟɪɯɧɨɫɬɶɸ ɮɨɪɦ. ɉɪɢ ɷɬɨɦ ɪɚɛɨɱɢɟ ɩɨɜɟɪɯɧɨɫɬɢ ɮɨɪɦ ɩɟɪɟɞ 
ɮɨɪɦɨɜɚɧɢɟɦ ɢ ɩɨɫɥɟ ɨɬɱɢɫɬɤɢ ɩɨɤɪɵɜɚɸɬɫɹ ɫɥɨɟɦ ɫɦɚɡɨɱɧɨɝɨ ɦɚɬɟɪɢɚɥɚ, 
ɩɪɟɩɹɬɫɬɜɭɸɳɟɝɨ ɫɰɟɩɥɟɧɢɸ ɛɟɬɨɧɚ ɫ ɩɨɜɟɪɯɧɨɫɬɶɸ ɮɨɪɦɵ. ɋɦɚɡɤɚ ɧɟ 
ɜɵɡɵɜɚɟɬ ɤɨɪɪɨɡɢɸ ɦɟɬɚɥɥɚ ɮɨɪɦ, ɢ ɜ ɩɪɢɧɰɢɩɟ ɨɛɥɚɞɚɟɬ 
ɚɧɬɢɤɨɪɪɨɡɢɨɧɧɵɦɢ ɡɚɳɢɬɧɵɦɢ ɫɜɨɣɫɬɜɚɦɢ, ɧɟ ɫɨɞɟɪɠɢɬ ɥɟɬɭɱɢɯ ɜɪɟɞɧɵɯ 
ɞɥɹ ɡɞɨɪɨɜɶɹ ɜɟɳɟɫɬɜ, ɛɟɡɨɩɚɫɧɚ ɜ ɩɨɠɚɪɧɨɦ ɨɬɧɨɲɟɧɢɢ. 

ɋɦɚɡɤɭ ɧɚɧɨɫɹɬ ɧɚ ɩɨɜɟɪɯɧɨɫɬɶ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɤɨɧɬɚɤɬɢɪɭɸɳɟɝɨ ɫ 
ɛɟɬɨɧɨɦ. ɉɨɤɪɵɬɢɟ ɫɦɚɡɤɨɣ ɭɫɬɪɚɧɹɟɬ ɧɚɥɢɩɚɧɢɟ ɛɟɬɨɧɚ ɢɥɢ ɪɚɫɬɜɨɪɚ, 
ɡɧɚɱɢɬɟɥɶɧɨ ɨɛɥɟɝɱɚɟɬ ɨɱɢɫɬɤɭ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɭɦɟɧɶɲɚɟɬ ɟɝɨ ɢɡɧɨɫ.  
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ɋɦɚɡɤɚ «ɂɧɬɚɤɬɢɧ» ɞɨɫɬɚɜɥɹɟɬɫɹ ɜ ɰɟɯ ɩɥɚɫɬɦɚɫɫɨɜɵɯ ɛɨɱɤɚɯ 200ɥ.  
Ⱦɚɧɧɨɣ ɫɦɚɡɤɨɣ ɫɦɚɡɵɜɚɸɬ ɮɨɪɦɵ ɩɪɢ ɩɨɦɨɳɢ ɪɚɡɛɪɵɡɝɢɜɚɬɟɥɫɹ.  

 
2.1 ɂɡɝɨɬɨɜɥɟɧɢɟ ɛɟɬɨɧɧɨɣ ɫɦɟɫɢ 
 
Ⱦɨɫɬɚɜɤɚ ɫɵɩɭɱɢɯ ɦɚɬɟɪɢɚɥɨɜ 
Ⱦɥɹ ɢɡɝɨɬɨɜɥɟɧɢɹ ɠɟɥɟɡɨɛɟɬɨɧɧɨɝɨ ɛɥɨɤɚ ɧɟɨɛɯɨɞɢɦɨ ɞɨɫɬɚɜɢɬɶ ɜɫɟ 

ɬɪɟɛɭɟɦɵɟ ɦɚɬɟɪɢɚɥɵ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɨ. Ⱥɜɬɨɦɨɛɢɥɶ-ɫɚɦɨɫɜɚɥ ɄȺɆȺɁ-6520 
ɩɨɞɯɨɞɢɬ ɞɥɹ ɞɨɫɬɚɜɤɢ ɩɟɫɤɚ, ɳɟɛɧɹ, ɰɟɦɟɧɬɚ ɢ ɭɝɥɹ. ɂɫɯɨɞɹ ɢɡ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɚɜɬɨɦɨɛɢɥɹ, ɞɥɹ ɩɨɫɬɚɜɤɢ ɰɟɦɟɧɬɚ ɢ ɭɝɥɹ ɜ ɦɟɫɹɰ ɬɪɟɛɭɟɬɫɹ 7 
ɦɚɲɢɧ, ɞɥɹ ɩɨɫɬɚɜɤɢ ɩɟɫɤɚ – 11 ɦɚɲɢɧ, ɞɥɹ ɳɟɛɧɹ – 20.  Ɇɟɲɤɢ ɫ ɰɟɦɟɧɬɨɦ 
ɦɚɪɤɢ «ȿɜɪɨɰɟɦɟɧɬ Ɇ400» ɩɨ 50 ɤɝ ɪɚɡɦɟɳɚɟɦ ɧɚ ɨɬɤɪɵɬɵɣ ɫɤɥɚɞ ɩɪɢ 
ɩɨɦɨɳɢ ɜɢɥɨɱɧɨɝɨ ɩɨɝɪɭɡɱɢɤɚ KOMATSU FD25. 

 

Ɋɢɫɭɧɨɤ 3 - ȼɢɥɨɱɧɵɣ ɩɨɝɪɭɡɱɢɤ Komatsu FD25 
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Ɋɢɫɭɧɨɤ 4 - ȼɧɟɲɧɢɣ ɜɢɞ ɄȺɆȺɁ – 6520 

 

Ɍɚɛɥɢɰɚ 5 – Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɄȺɆȺɁ - 6520 

ɉɚɪɚɦɟɬɪ ɉɨɤɚɡɚɬɟɥɶ ȿɞɢɧɢɰɵ ɢɡɦɟɪɟɧɢɹ 
Ʉɨɥɟɫɧɚɹ ɮɨɪɦɭɥɚ 6x4 - 
Ƚɪɭɡɨɩɨɞɴɟɦɧɨɫɬɶ 20 000 ɤɝ 
Ɉɛɴɟɦ ɩɥɚɬɮɨɪɦɵ 12 ɤɭɛ. ɦ. 

ɋɚɦɨɫɜɚɥɶɧɚɹ 
ɩɥɚɬɮɨɪɦɚ 

ɋ ɡɚɞɧɢɦ ɛɨɪɬɨɦ - 

ɇɚɩɪɚɜɥɟɧɢɟ ɪɚɡɝɪɭɡɤɢ ɧɚɡɚɞ - 
ɋɧɚɪɹɠɟɧɧɚɹ ɦɚɫɫɚ 

ɚɜɬɨɦɨɛɢɥɹ 
12950 ɤɝ 

ɉɨɥɧɚɹ ɦɚɫɫɚ 
ɚɜɬɨɦɨɛɢɥɹ 

33100 ɤɝ 

Ʉɉɉ ZF 16S 151, 16 ɫɬɭɩɟɧɟɣ - 
ɋɰɟɩɥɟɧɢɟ ɫɭɯɨɟ, ɨɞɧɨɞɢɫɤɨɜɨɟ - 
ɉɨɞɜɟɫɤɚ Ɋɟɫɫɨɪɧɚɹ - 

Ɍɨɩɥɢɜɧɵɣ ɛɚɤ 350 ɥ 
ɉɪɟɞɩɭɫɤɨɜɨɣ 
ɩɨɞɨɝɪɟɜɚɬɟɥɶ 

ɉɀȾ 15.8106-01 - 

Ʉɨɥɟɫɚ Ⱦɢɫɤɨɜɵɟ - 
ɒɢɧɵ 12.00 R 20 (320R508) - 
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ɉɨɞɝɨɬɨɜɤɚ ɮɨɪɦɵ 
ȼ ɫɥɟɞɭɸɳɢɣ ɷɬɚɩ ɩɪɨɢɡɜɨɞɫɬɜɚ ɜɯɨɞɹɬ ɩɨɞɝɨɬɨɜɤɚ ɮɨɪɦɵ, 

ɩɪɢɝɨɬɨɜɥɟɧɢɟ ɛɟɬɨɧɧɨɣ ɫɦɟɫɢ, ɮɨɪɦɨɜɤɚ ɛɥɨɤɚ ɢ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɫɭɲɤɚ 
ɛɥɨɤɚ ɞɨ ɝɨɬɨɜɨɝɨ ɢɡɞɟɥɢɹ. ɉɨɫɥɟ ɤɚɠɞɨɝɨ ɰɢɤɥɚ ɮɨɪɦɨɜɚɧɢɹ ɮɨɪɦɵ ɱɢɫɬɹɬ 
ɢ ɫɦɚɡɵɜɚɸɬ. Ⱦɥɹ ɬɨɝɨ ɱɬɨɛɵ ɩɨɞɝɨɬɨɜɢɬɶ ɮɨɪɦɭ ɞɥɹ ɩɨɫɥɟɞɭɸɳɟɣ ɡɚɥɢɜɤɢ 
ɛɟɬɨɧɚ ɧɟɨɛɯɨɞɢɦɨ ɷɬɭ ɮɨɪɦɭ ɨɱɢɫɬɢɬɶ. Ɉɱɢɫɬɤɚ ɩɪɨɢɫɯɨɞɢɬ ɫɩɟɰɢɚɥɶɧɵɦɢ 
ɠɟɫɬɤɢɦɢ ɳɟɬɤɚɦɢ.  

 

 

Ɋɢɫɭɧɨɤ 5 - ȼɪɚɳɚɸɳɚɹɫɹ ɳɟɬɤɚ 

 

  Ɂɚɬɟɦ ɧɟɨɛɯɨɞɢɦɨ ɫɦɚɡɚɬɶ ɮɨɪɦɭ. ɋɦɚɡɤɚ ɞɨɫɬɚɜɥɹɟɬɫɹ ɧɚ 
ɩɪɨɢɡɜɨɞɫɬɜɨ ɜ ɫɩɟɰɢɚɥɶɧɵɯ ɛɨɱɤɚɯ  ɨɛɴɟɦɨɦ 200 ɥ ɢ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɡɚ ɫɱɟɬ 
ɜɚɤɭɭɦɧɨɝɨ ɪɚɫɩɵɥɢɬɟɥɹ GLORIA 405 T. Ⱦɚɧɧɵɟ ɪɚɫɩɵɥɢɬɟɥɢ - ɷɬɨ 
ɜɵɫɨɤɨɩɪɨɢɡɜɨɞɢɬɟɥɶɧɵɟ ɩɪɨɦɵɲɥɟɧɧɵɟ ɪɚɫɩɵɥɢɬɟɥɢ (ɨɩɪɵɫɤɢɜɚɬɟɥɢ) ɢɡ 
ɫɬɨɣɤɨɣ ɫɬɚɥɢ ɫ ɜɧɭɬɪɟɧɧɢɦ ɩɨɤɪɵɬɢɟɦ ɢɡ ɜɵɫɨɤɨɤɚɱɟɫɬɜɟɧɧɨɣ ɩɥɚɫɬɦɚɫɫɵ 
ɨɛɴɟɦɨɦ 10 ɥɢɬɪɨɜ. Ɋɚɫɩɵɥɟɧɢɟ ɪɚɛɨɱɢɯ ɠɢɞɤɨɫɬɟɣ ɦɨɠɟɬ ɩɪɨɢɡɜɨɞɢɬɶɫɹ 
ɤɚɤ ɪɭɱɧɨɣ, ɬɚɤ ɢ ɤɨɦɩɪɟɫɫɨɪɧɨɣ ɩɨɞɤɚɱɤɨɣ - ɤɨɧɫɬɪɭɤɰɢɟɣ ɞɚɧɧɵɯ ɦɨɞɟɥɟɣ 
ɩɪɟɞɭɫɦɨɬɪɟɧɚ ɜɨɡɦɨɠɧɨɫɬɶ ɩɨɞɤɥɸɱɟɧɢɹ ɤɨɦɩɪɟɫɫɨɪɚ. ɉɨɞɤɥɸɱɟɧɢɟ 
ɤɨɦɩɪɟɫɫɨɪɚ ɩɨɡɜɨɥɹɟɬ ɩɨɞɞɟɪɠɢɜɚɬɶ ɩɨɫɬɨɹɧɧɨɟ ɞɚɜɥɟɧɢɟ ɜ ɟɦɤɨɫɬɢ ɛɟɡ 
ɧɚɤɚɱɢɜɚɧɢɹ ɜɪɭɱɧɭɸ ɢ ɨɛɟɫɩɟɱɢɜɚɟɬ ɧɟɩɪɟɪɵɜɧɨɫɬɶ ɪɚɫɩɵɥɟɧɢɹ, ɱɬɨ 
ɨɫɨɛɟɧɧɨ ɭɞɨɛɧɨ ɜ ɪɚɛɨɬɟ ɧɚ ɛɨɥɶɲɢɯ ɩɥɨɳɚɞɹɯ ɜ ɬɟɱɟɧɢɟ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɝɨ 
ɪɚɛɨɱɟɝɨ ɰɢɤɥɚ.  

 

Ɋɢɫɭɧɨɤ 6 - Ɋɚɫɩɵɥɢɬɟɥɶ GLORIA 405T 
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Ɍɚɛɥɢɰɚ 6 - Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɪɚɫɩɵɥɢɬɟɥɹ GLORIA 405T  
ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ Ɂɧɚɱɟɧɢɟ 

Ɉɛɴɟɦ (ɜ ɥɢɬɪɚɯ) 10 
Ɇɚɤɫ. ɪɚɛɨɱɟɟ ɞɚɜɥɟɧɢɟ (ɛɚɪ) 6 

Ɇɚɬɟɪɢɚɥ ɟɦɤɨɫɬɢ 
ɫɬɚɥɶ ɫ ɜɵɫɨɤɨɤɚɱɟɫɬɜɟɧɧɵɦ 

ɜɧɭɬɪɟɧɧɢɦ ɩɥɚɫɬɢɤɨɜɵɦ ɩɨɤɪɵɬɢɟɦ 
ɉɪɟɞɨɯɪɚɧɢɬɟɥɶɧɵɣ ɤɥɚɩɚɧ ɞɚ 

ɉɪɟɞɨɯɪɚɧɢɬɟɥɶɧɵɣ/ɜɟɧɬɢɥɹɰɢɨɧɧɵɣ 
ɤɥɚɩɚɧ 

ɞɚ 

 
Ɍɚɛɥɢɰɚ 7 - Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɫɦɚɡɤɢ «ɂɧɬɚɤɬɢɧ»  

ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ Ɂɧɚɱɟɧɢɟ 
ɉɥɨɬɧɨɫɬɶ (ɤɝ/ɞɦ3) 0,84-0,87 

Ɍɟɦɩɟɪɚɬɭɪɚ ɜɫɩɵɲɤɢ (0ɋ) ≥ 110 
Ɋɚɫɯɨɞ (ɦɥ/ɦ2) 25-50 

ɐɜɟɬ ɀɟɥɬɨɜɚɬɵɣ 
ɋɪɨɤ ɯɪɚɧɟɧɢɹ 1 ɝɨɞ ɫɨ ɞɧɹ ɢɡɝɨɬɨɜɥɟɧɢɹ 

 
ɉɨɞɝɨɬɨɜɥɟɧɧɚɹ ɮɨɪɦɚ ɩɨ ɥɟɧɬɨɱɧɨɦɭ ɤɨɧɜɟɣɟɪɭ ɨɬɩɪɚɜɥɹɟɬɫɹ ɧɚ 

ɩɨɫɬ ɚɪɦɢɪɨɜɚɧɢɹ, ɝɞɟ ɪɚɫɩɨɥɚɝɚɸɬ ɝɨɬɨɜɵɣ ɚɪɦɚɬɭɪɧɵɣ ɤɚɪɤɚɫ ɫ ɩɨɦɨɳɶɸ 
ɦɨɫɬɨɜɨɝɨ  ɩɨɞɜɟɫɧɨɝɨ ɤɪɚɧɚ.  

 
Фɨɪɦɨɜɤɚ 
ɉɨɫɥɟ ɩɨɫɬɚ ɚɪɦɢɪɨɜɚɧɢɹ ɮɨɪɦɚ ɨɬɩɪɚɜɥɹɟɬɫɹ ɧɚ ɩɨɫɬ ɮɨɪɦɨɜɤɢ ɫ 

ɩɨɦɨɳɶɸ ɥɟɧɬɨɱɧɨɝɨ ɤɨɧɜɟɣɟɪɚ, ɝɞɟ ɜ ɧɟё ɡɚɥɢɜɚɸɬ ɛɟɬɨɧ. Ⱦɥɹ ɧɚɱɚɥɚ ɧɭɠɧɨ 
ɩɨɞɝɨɬɨɜɢɬɶ ɛɟɬɨɧ. ȼ ɫɨɫɬɚɜ ɛɟɬɨɧɚ ɜɯɨɞɢɬ ɰɟɦɟɧɬ, ɩɟɫɨɤ, ɳɟɛɟɧɶ ɢ ɜɨɞɚ. 
Ɇɟɲɤɢ ɫ  ɰɟɦɟɧɬɨɦ ɫ ɩɨɦɨɳɶɸ ɜɢɥɨɱɧɨɝɨ ɩɨɝɪɭɡɱɢɤɚ ɧɚ ɩɨɞɞɨɧɚɯ 
ɞɨɫɬɚɜɥɹɸɬɫɹ ɧɚ ɫɬɚɧɰɢɸ ɪɚɫɬɚɪɢɜɚɧɢɹ. ɍɫɬɚɧɨɜɤɚ ɞɥɹ ɪɚɫɬɚɪɢɜɚɧɢɹ ɦɟɲɤɨɜ ɫ 
ɰɟɦɟɧɬɨɦ ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ ɪɚɫɩɚɤɨɜɤɢ ɦɹɝɤɢɯ ɤɨɧɬɟɣɧɟɪɨɜ (ɦɟɲɤɨɜ) ɫ 
ɰɟɦɟɧɬɨɦ ɢ ɩɧɟɜɦɚɬɢɱɟɫɤɨɣ ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɢ ɰɟɦɟɧɬɚ ɜ ɛɟɬɨɧɨɫɦɟɫɢɬɟɥɶ.  

 

Ɍɚɛɥɢɰɚ 8 – Ɍɟɯɧɢɱɟɫɤɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɢ ɩɚɪɚɦɟɬɪɵ ɭɫɬɚɧɨɜɤɢ ɞɥɹ 
ɪɚɫɬɚɪɢɜɚɧɢɹ ɦɟɲɤɨɜ ɫ ɰɟɦɟɧɬɨɦ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɱɚɫɬɟɣ ɫɨɫɭɞɚ Ʉɨɪɩɭɫ 
Ɋɚɛɨɱɟɟ ɞɚɜɥɟɧɢɟ, Ɇɉɚ (ɤɝɫ/ɫɦ2) 0,2 (2,0) 

Ɋɚɫɱɟɬɧɨɟ ɞɚɜɥɟɧɢɟ, Ɇɉɚ (ɤɝɫ/ɫɦ2) 0,236 (2,36) 
ɉɪɨɛɧɨɟ ɞɚɜɥɟɧɢɟ ɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɢɫɩɵɬɚɧɢɹ, Ɇɉɚ 

(ɤɝɫ/ɫɦ2) 
0,295 (2 ,95) 

Ɋɚɛɨɱɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɫɪɟɞɵ, ⁰ɋ - 50°ɋ - + 40°ɋ 
Ɋɚɫɱɟɬɧɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɫɬɟɧɤɢ, ⁰ɋ - 50⁰ 

Ɇɢɧɢɦɚɥɶɧɨ ɞɨɩɭɫɬɢɦɚɹ ɨɬɪɢɰɚɬɟɥɶɧɚɹ ɬɟɦɩɟɪɚɬɭɪɚ 
ɫɬɟɧɤɢ, ⁰ɋ 

- 50⁰ 
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 8 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɪɚɛɨɱɟɣ ɫɪɟɞɵ ȼɨɡɞɭɯ, ɰɟɦɟɧɬ 

 
ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɪɚɛɨɱɟɣ ɫɪɟɞɵ 

ɤɥɚɫɫ ɨɩɚɫɧɨɫɬɢ 3 
ɜɡɪɵɜɨɨɩɚɫɧɨɫɬɶ ɇɟɬ 
ɩɨɠɚɪɨɨɩɚɫɧɨɫɬɶ ɇɟɬ 

ɉɪɢɛɚɜɤɚ ɞɥɹ ɤɨɦɩɟɧɫɚɰɢɢ ɤɨɪɪɨɡɢɢ (ɷɪɨɡɢɢ), ɦɦ 1,0 
ȼɦɟɫɬɢɦɨɫɬɶ, ɦ3 5,0 

Ɇɚɫɫɚ ɩɭɫɬɨɝɨ ɫɨɫɭɞɚ, ɤɝ 3250 
Ɋɚɫɱɟɬɧɵɣ ɫɪɨɤ ɫɥɭɠɛɵ ɫɨɫɭɞɚ, ɥɟɬ 10 

 

 

Ɋɢɫɭɧɨɤ 7 - ɋɯɟɦɚ ɭɫɬɚɧɨɜɤɢ ɞɥɹ ɪɚɫɬɚɪɢɜɚɧɢɹ ɦɟɲɤɨɜ ɫ ɰɟɦɟɧɬɨɦ, ɜɢɞ 
ɫɜɟɪɯɭ 

 

Ɋɢɫɭɧɨɤ 8 - ɋɯɟɦɚ ɭɫɬɚɧɨɜɤɢ ɞɥɹ ɪɚɫɬɚɪɢɜɚɧɢɹ ɦɟɲɤɨɜ ɫ ɰɟɦɟɧɬɨɦ 
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Ɋɚɫɬɚɪɤɚ ɆɄɊ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ: ɦɟɲɨɤ ɨɩɭɫɤɚɟɬɫɹ 
ɧɚ ɧɨɠɢ, ɫɬɚɰɢɨɧɚɪɧɨ ɭɫɬɚɧɨɜɥɟɧɧɵɟ ɜ ɩɪɢɟɦɧɨɦ ɛɭɧɤɟɪɟ, ɩɨɫɥɟ ɱɟɝɨ 
ɩɪɨɢɫɯɨɞɢɬ ɪɚɫɩɚɪɵɜɚɧɢɟ ɞɧɢɳɚ ɦɟɲɤɚ ɢ ɜɵɝɪɭɡɤɚ ɦɚɬɟɪɢɚɥɚ ɞɥɹ ɩɨɞɚɱɢ ɜ 
ɩɪɢɟɦɧɵɣ ɛɭɧɤɟɪ. 

Ȼɭɧɤɟɪ ɩɪɢɟɦɧɵɣ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɪɟɡɟɪɜɭɚɪ ɜɟɪɬɢɤɚɥɶɧɨɝɨ ɬɢɩɚ ɢ 
ɫɨɫɬɨɢɬ ɢɡ ɟɦɤɨɫɬɢ, ɪɚɦɵ, ɡɚɝɪɭɡɨɱɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ ɢ ɩɥɨɳɚɞɤɢ 
ɨɛɫɥɭɠɢɜɚɧɢɹ. ȿɦɤɨɫɬɶ  ɫɨɫɬɨɢɬ  ɢɡ  ɬɨɪɨɫɮɟɪɢɱɟɫɤɨɝɨ  ɞɧɢɳɚ,  ɨɛɟɱɚɣɤɢ  ɢ  
ɤɨɧɢɱɟɫɤɨɝɨ  ɞɧɢɳɚ.  ȼ ɧɢɠɧɟɣ ɱɚɫɬɢ ɤɨɧɢɱɟɫɤɨɝɨ ɞɧɢɳɚ ɪɚɫɩɨɥɨɠɟɧɨ 
ɜɢɛɪɨɫɢɬɨ, ɬɚɤɠɟ ɢɦɟɸɬɫɹ ɩɚɬɪɭɛɨɤ  ɥɢɧɢɢ  ɜɵɝɪɭɡɤɢ  ɰɟɦɟɧɬɚ,  ɧɚ  
ɬɨɪɨɫɮɟɪɢɱɟɫɤɨɦ  ɞɧɢɳɟ  ɪɚɫɩɨɥɨɠɟɧ  ɩɚɬɪɭɛɨɤ ɥɢɧɢɢ ɞɟɚɷɪɚɰɢɢ ɢ ɩɚɬɪɭɛɨɤ 
ɥɢɧɢɢ ɡɚɝɪɭɡɤɢ ɩɨɞ ɭɫɬɚɧɨɜɤɭ ɡɚɝɪɭɡɨɱɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ. Ⱦɥɹ  ɡɚɝɪɭɡɤɢ  
ɛɭɧɤɟɪɚ  ɰɟɦɟɧɬɨɦ:  ɥɢɧɢɹ  ɩɨɞɚɱɢ  ɫɠɚɬɨɝɨ  ɜɨɡɞɭɯɚ  ɢ  ɥɢɧɢɹ ɪɚɡɝɪɭɡɤɢ 
ɞɨɥɠɧɵ ɛɵɬɶ ɩɟɪɟɤɪɵɬɵ, ɚ ɡɚɬɜɨɪ ɩɨɜɨɪɨɬɧɵɣ ɞɢɫɤɨɜɵɣ Ⱦɭ250 ɢ ɥɢɧɢɹ 
ɞɟɚɷɪɚɰɢɢ ɨɬɤɪɵɬɵ. Ɂɚɝɪɭɡɤɚ ɛɭɧɤɟɪɚ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɨɞɚɱɟɣ ɦɟɲɤɨɜ ɫ 
ɰɟɦɟɧɬɨɦ ɧɚ ɧɨɠ ɡɚɝɪɭɡɨɱɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ, ɝɞɟ ɩɪɨɢɫɯɨɞɢɬ ɢɯ ɜɫɩɚɪɵɜɚɧɢɟ. 
ɂɡ ɜɨɪɨɧɤɢ ɡɚɝɪɭɡɨɱɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ ɰɟɦɟɧɬ ɫɚɦɨɩɪɨɢɡɜɨɥɶɧɨ ɫɫɵɩɚɟɬɫɹ ɜ 
ɛɭɧɤɟɪ. ɉɨɫɥɟ ɧɚɩɨɥɧɟɧɢɹ ɛɭɧɤɟɪɚ ɡɚɬɜɨɪ ɩɨɜɨɪɨɬɧɵɣ ɞɢɫɤɨɜɵɣ Ⱦɭ250 ɢ 
ɥɢɧɢɸ ɞɟɚɷɪɚɰɢɢ ɩɟɪɟɤɪɵɜɚɸɬ. 

Ɋɚɡɝɪɭɡɤɚ ɩɪɨɢɫɯɨɞɢɬ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ, ɡɚɬɜɨɪ ɩɨɜɨɪɨɬɧɵɣ 
ɞɢɫɤɨɜɵɣ Ⱦɭ250, ɥɢɧɢɢ ɪɚɡɝɪɭɡɤɢ ɢ ɞɟɚɷɪɚɰɢɢ ɡɚɤɪɵɬɵ. ɉɨɞɚɱɟɣ ɫɠɚɬɨɝɨ 
ɜɨɡɞɭɯɚ ɱɟɪɟɡ ɜɢɛɪɨɫɢɬɨ ɚɷɪɢɪɭɸɬ ɰɟɦɟɧɬ ɢ ɩɨɜɵɲɚɸɬ ɞɚɜɥɟɧɢɟ ɜ ɛɭɧɤɟɪɟ 
ɞɨ 0,2 (2) Ɇɉɚ (ɤɝɫ/ɫɦ2), ɩɨɫɥɟ ɷɬɨɝɨ ɨɬɤɪɵɜɚɸɬ ɡɚɬɜɨɪ ɥɢɧɢɢ ɪɚɡɝɪɭɡɤɢ ɢ 
ɨɩɨɪɨɠɧɹɸɬ ɛɭɧɤɟɪ.  

ɉɨɞ ɞɟɣɫɬɜɢɟɦ ɜɨɡɞɭɲɧɨɝɨ ɤɨɦɩɪɟɫɫɨɪɚ ɫ ɨɫɭɲɢɬɟɥɟɦ ɢ ɤɨɦɩɥɟɤɬɨɦ 
ɲɥɚɧɝɨɜ ɜɵɫɨɤɨɝɨ ɞɚɜɥɟɧɢɹ (ɩɧɟɜɦɚɬɢɱɟɫɤɢɦ ɫɩɨɫɨɛɨɦ ɫ ɩɨɦɨɳɶɸ ɜɨɡɞɭɯɚ) 
ɩɨɞɝɨɬɨɜɥɟɧɧɚɹ ɢ ɜɡɜɟɲɟɧɧɚɹ ɰɟɦɟɧɬɧɚɹ ɫɦɟɫɶ ɩɟɪɟɦɟɳɚɟɬɫɹ ɩɨ 
ɬɪɭɛɨɩɪɨɜɨɞɚɦ ɜ ɛɟɬɨɧɨɫɦɟɫɢɬɟɥɶ.  

Ɉɞɧɢɦ ɢɡ ɜɚɠɧɵɯ ɦɨɦɟɧɬɨɜ ɩɪɢ ɪɚɫɬɚɪɢɜɚɧɢɢ ɦɟɲɤɚ ɹɜɥɹɟɬɫɹ ɤɨɝɞɚ 
ɦɚɬɟɪɢɚɥ ɩɨɞ ɞɟɣɫɬɜɢɟɦ ɝɪɚɜɢɬɚɰɢɨɧɧɨɣ ɫɢɥɵ ɨɛɪɭɲɚɟɬɫɹ ɜɧɢɡ ɢ ɩɨɞɧɢɦɚɟɬ 
ɤɥɭɛɵ ɩɵɥɢ. Ⱥ ɭɱɢɬɵɜɚɹ, ɱɬɨ ɥɟɬɭɱɚɹ ɮɪɚɤɰɢɹ ɭ ɰɟɦɟɧɬɚ ɹɜɥɹɟɬɫɹ ɫɚɦɨɣ 
ɰɟɧɧɨɣ ɫɨɫɬɚɜɥɹɸɳɟɣ ɦɚɬɟɪɢɚɥɚ, ɬɨ ɩɨɬɟɪɢ ɷɬɨɣ ɫɨɫɬɚɜɥɹɸɳɟɣ ɨɱɟɧɶ 
ɛɨɥɶɲɢɟ. Ɋɚɫɬɚɪɢɜɚɧɢɟ ɩɪɨɢɫɯɨɞɢɬ ɜ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɦ ɩɨɦɟɳɟɧɢɢ, 
ɪɚɛɨɬɚɬɶ ɜ ɭɫɥɨɜɢɹɯ ɩɨɜɵɲɟɧɧɨɣ ɡɚɩɵɥɟɧɧɨɫɬɢ ɨɱɟɧɶ ɫɥɨɠɧɨ ɢ ɧɟɩɪɢɹɬɧɨ.  

ɉɟɫɨɤ ɢ ɳɟɛɟɧɶ ɞɨɫɬɚɜɥɹɸɬɫɹ ɫ ɩɨɦɨɳɶɸ ɥɟɧɬɨɱɧɨɝɨ ɤɨɧɜɟɣɟɪɚ ɢ 
ɜɵɫɵɩɚɸɬɫɹ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɜ ɛɟɬɨɧɨɫɦɟɫɢɬɟɥɶ. Ɍɚɤɠɟ ɩɵɥɟɧɢɟ ɢɫɯɨɞɢɬ 
ɩɪɢ ɩɟɪɟɫɵɩɤɟ ɳɟɛɧɹ ɢ ɩɟɫɤɚ. ȼɨɞɚ ɩɨɞɚɟɬɫɹ ɰɟɧɬɪɚɥɢɡɨɜɚɧɧɨ ɱɟɪɟɡ 
ɫɩɟɰɢɚɥɶɧɵɣ ɲɥɚɧɝ. 

ȼɫɟ ɫɨɫɬɚɜɥɹɸɳɢɟ ɧɟɨɛɯɨɞɢɦɨ ɫɦɟɲɚɬɶ ɜ ɩɪɨɩɨɪɰɢɹɯ 1:1,8:3,2 
(ɰɟɦɟɧɬ-ɩɟɫɨɤ-ɳɟɛɟɧɶ). Ȼɟɬɨɧɧɚɹ ɫɦɟɫɶ ɫɦɟɲɢɜɚɟɬɫɹ ɜ ɛɟɬɨɧɨɫɦɟɫɢɬɟɥɟ ɋȻ-
80-750ɋ. 

ɐɟɦɟɧɬ ɢɡ ɩɭɧɤɬɚ ɪɚɫɬɚɪɢɜɚɧɢɹ, ɪɚɫɩɨɥɨɠɟɧɧɨɝɨ ɜ 
ɛɟɬɨɧɨɫɦɟɫɢɬɟɥɶɧɨɦ ɰɟɯɭ, ɩɪɢ ɩɨɦɨɳɢ ɩɧɟɜɦɨɪɚɡɝɪɭɠɚɬɟɥɹ ɞɨɧɧɨɣ 
ɜɵɝɪɭɡɤɢ ɩɨɩɚɞɚɟɬ ɜ ɬɪɭɛɨɩɪɨɜɨɞ, ɩɨ ɤɨɬɨɪɨɦɭ ɩɨɫɬɭɩɚɟɬ ɜ ɪɚɫɯɨɞɧɵɣ 
ɛɭɧɤɟɪ ɛɟɬɨɧɨɫɦɟɫɢɬɟɥɶɧɨɝɨ ɰɟɯɚ. ɉɟɫɨɤ ɢ ɳɟɛɟɧɶ ɢɡ ɨɬɤɪɵɬɨɝɨ ɫɤɥɚɞɚ ɩɪɢ 
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ɩɨɦɨɳɢ ɤɨɜɲɨɜɨɝɨ ɩɨɝɪɭɡɱɢɤɚ ɦɚɪɤɢ LW500F ɩɨɫɬɭɩɚɸɬ ɜ ɪɚɫɯɨɞɧɵɟ 
ɛɭɧɤɟɪɚ ɛɟɬɨɧɨɫɦɟɫɢɬɟɥɶɧɨɝɨ ɰɟɯɚ. ȼɨ ɢɡɛɟɠɚɧɢɟ ɡɚɜɢɫɚɧɢɹ ɡɚɩɨɥɧɢɬɟɥɟɣ 
ɩɪɢ ɩɨɜɵɲɟɧɧɨɣ ɜɥɚɠɧɨɫɬɢ, ɧɚ ɫɬɟɧɤɚɯ ɧɢɠɧɟɣ ɱɚɫɬɢ ɛɭɧɤɟɪɚ ɭɫɬɚɧɨɜɥɟɧɵ 
ɧɚɜɟɫɧɵɟ ɜɢɛɪɚɬɨɪɵ, ɤɪɨɦɟ ɷɬɨɝɨ ɩɨ ɩɟɪɢɦɟɬɪɭ ɛɭɧɤɟɪɨɜ ɪɚɫɩɨɥɨɠɟɧɵ 
ɩɚɪɨɜɵɟ ɬɪɭɛɵ – ɞɥɹ ɬɨɝɨ, ɱɬɨɛɵ ɜ ɡɢɦɧɢɣ ɩɟɪɢɨɞ ɜёɥɫɹ ɩɨɞɨɝɪɟɜ 
ɡɚɩɨɥɧɢɬɟɥɟɣ. ȼ ɛɭɧɤɟɪɚɯ ɰɟɦɟɧɬɚ ɩɪɟɞɭɫɦɚɬɪɢɜɚɸɬ ɭɫɬɪɨɣɫɬɜɚ ɞɥɹ ɚɷɪɚɰɢɢ. 
Ɍɚɤɠɟ ɜ ɧɚɞɛɭɧɤɟɪɧɨɦ ɨɬɞɟɥɟɧɢɢ ɪɚɫɩɨɥɨɠɟɧɵ ɰɢɤɥɨɧɵ, ɮɢɥɶɬɪɵ ɞɥɹ 
ɨɱɢɫɬɤɢ ɫɠɚɬɨɝɨ ɜɨɡɞɭɯɚ ɨɬ ɰɟɦɟɧɬɧɨɣ ɩɵɥɢ. 

ɉɨɫɥɟ ɛɭɧɤɟɪɧɨɝɨ ɨɬɞɟɥɟɧɢɹ ɪɚɫɩɨɥɨɠɟɧɨ ɞɨɡɚɬɨɪɧɨɟ ɨɬɞɟɥɟɧɢɟ, ɝɞɟ 
ɪɚɡɦɟɳɟɧɵ ɛɚɤɢ ɞɥɹ ɜɨɞɵ, ɞɨɡɚɬɨɪ ɞɥɹ ɩɟɫɤɚ ɢ ɳɟɛɧɹ, ɞɨɡɚɬɨɪ ɰɟɦɟɧɬɚ ɢ  
ɞɨɡɚɬɨɪ ɠɢɞɤɨɫɬɢ ɞɥɹ ɜɨɞɵ. 

Ɉɬɞɨɡɢɪɨɜɚɧɧɵɟ ɦɚɬɟɪɢɚɥɵ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ ɩɨɫɬɭɩɚɸɬ ɜ 
ɫɦɟɫɢɬɟɥɶɧɨɟ ɨɬɞɟɥɟɧɢɟ: ɩɟɫɨɤ, ɳɟɛɟɧɶ, ɱɚɫɬɶ ɜɨɞɵ, ɰɟɦɟɧɬ ɢ ɨɫɬɚɥɶɧɚɹ 
ɱɚɫɬɶ ɜɨɞɵ, ɝɞɟ ɩɟɪɟɦɟɲɢɜɚɸɬɫɹ ɧɟ ɦɟɧɟɟ 90 ɫɟɤɭɧɞ ɜ ɛɟɬɨɧɨɫɦɟɫɢɬɟɥɟ 
ɩɪɢɧɭɞɢɬɟɥɶɧɨɝɨ ɞɟɣɫɬɜɢɹ (ɨɛɴёɦ ɝɨɬɨɜɨɝɨ ɡɚɦɟɫɚ ɩɨ ɛɟɬɨɧɧɨɣ ɫɦɟɫɢ – 1000 
ɥɢɬɪɨɜ, ɜɦɟɫɬɢɦɨɫɬɶ ɩɨ ɡɚɝɪɭɡɤɟ 1500 ɥɢɬɪɨɜ, ɱɢɫɥɨ ɰɢɤɥɨɜ ɜ ɱɚɫ ɩɪɢ 
ɩɪɢɝɨɬɨɜɥɟɧɢɢ ɛɟɬɨɧɧɨɣ ɫɦɟɫɢ – 40). 

 

 

Ɋɢɫɭɧɨɤ 9 - Ʉɨɜɲɨɜɵɣ ɩɨɝɪɭɡɱɢɤ LW500F 



18 
 

 

1 – ɧɚɩɪɚɜɥɹɸɳɚɹ ɤɨɜɲɚ; 2 – ɪɚɦɚ ɫɤɢɩɨɜɨɝɨ ɩɨɞɴɟɦɧɢɤɚ; 3 – ɤɨɜɲ; 4 – 
ɦɟɯɚɧɢɡɦ ɩɨɞɴɟɦɚ ɤɨɜɲɚ; 5 – ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɶ ɦɟɯɚɧɢɡɦɚ ɩɨɞɴɟɦɚ ɤɨɜɲɚ; 6 

– ɡɭɛɱɚɬɵɣ ɜɟɧɟɰ; 7 – ɡɚɝɥɭɲɤɚ; 8 – ɫɦɟɫɢɬɟɥɶɧɵɣ ɛɚɪɚɛɚɧ; 9 – ɩɭɥɶɬ 
ɭɩɪɚɜɥɟɧɢɹ; 10 – ɪɚɦɚ; 11 – ɝɢɞɪɨɰɢɥɢɧɞɪ. 

 
Ɋɢɫɭɧɨɤ 10 - Ȼɟɬɨɧɨɫɦɟɫɢɬɟɥɶ ɋȻ-16: 
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Ɍɚɛɥɢɰɚ 9 –Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɛɟɬɨɧɨɫɦɟɫɢɬɟɥɹ ɋȻ-80-750ɋ 
ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ Ɂɧɚɱɟɧɢɟ 

Ɉɛɳɢɣ ɨɛɴɟɦ ɫɦɟɫɢɬɟɥɹ, ɥ 750 
Ɋɚɛɨɱɢɣ ɨɛɴɟɦ ɫɦɟɫɢɬɟɥɹ, ɥ 650 

Ɇɨɳɧɨɫɬɶ ɨɫɧɨɜɧɨɝɨ ɩɪɢɜɨɞɚ, ɤȼɬ 15 
Ɇɨɳɧɨɫɬɶ ɩɨɞɴɟɦɧɢɤɚ, ɤȼɬ 7,5 

Ƚɚɛɚɪɢɬɧɵɟ ɪɚɡɴɟɦɵ, ɦɦ 2500ɯ1850ɯ2100 
Ɇɚɫɫɚ, ɤɝ 1250 

 
ɉɨɫɥɟ ɬɨɝɨ ɤɚɤ ɦɵ ɡɚɩɨɥɧɢɥɢ ɮɨɪɦɭ ɛɟɬɨɧɧɨɣ ɫɦɟɫɶɸ, ɮɨɪɦɚ 

ɨɬɩɪɚɜɥɹɟɬɫɹ ɜ ɮɨɪɦɨɜɨɱɧɵɣ ɰɟɯ ɜ ɜɢɛɪɨɩɪɟɫɫ Ɋɢɮɟɣ-Ȼɭɪɚɧ 750-ɋȾ ɩɪɢ 
ɩɨɦɨɳɢ ɥɟɧɬɨɱɧɨɝɨ ɤɨɧɜɟɣɟɪɚ ɌɄ-3 (ɞɥɢɧɚ ɧɟɨɝɪɚɧɢɱɟɧɧɚ, ɲɢɪɢɧɚ ɥɟɧɬɵ 
800 ɦɦ): 

1. Ɇɨɳɧɨɫɬɶ ɤɨɦɩɥɟɤɫɚ -  48 ɤȼɬ; 
2. ɇɚɩɪɹɠɟɧɢɟ ɫɟɬɢ  - 380 ȼ; 
3. ɉɟɪɫɨɧɚɥ: 3-4 ɱɟɥɨɜɟɤɚ; 
4. Ɂɨɧɚ ɮɨɪɦɨɜɤɢ: 500ɯ1000 ɦɦ; 
5. ȼɵɫɨɬɚ ɮɨɪɦɭɟɦɵɯ ɢɡɞɟɥɢɣ: 50-250 ɦɦ; 
6. Ⱦɥɢɬɟɥɶɧɨɫɬɶ ɨɞɧɨɝɨ ɰɢɤɥɚ ɮɨɪɦɨɜɤɢ: 35-40 ɫɟɤɭɧɞ 
Ƚɚɛɚɪɢɬɵ Ɋɢɮɟɣ-Ȼɭɪɚɧ 750-ɋȾ: 
1. Ⱦɥɢɧɚ  - 20200 ɦɦ; 
2. ɒɢɪɢɧɚ - 10200 ɦɦ; 
3. ȼɵɫɨɬɚ - 3800 ɦɦ; 
4. Ɉɛɳɚɹ ɦɚɫɫɚ - 11700 ɤɝ. 
Ƚɨɬɨɜɚɹ ɛɟɬɨɧɧɚɹ ɫɦɟɫɶ ɩɨɫɬɭɩɚɟɬ ɜ ɧɚɤɨɩɢɬɟɥɶɧɵɣ ɛɭɧɤɟɪ 

ɜɢɛɪɨɩɪɟɫɫɚ. Ɍɟɯɧɨɥɨɝɢɱɟɫɤɢɣ ɩɨɞɞɨɧ ɢɞɟɬ ɧɚ ɜɢɛɪɨɫɬɨɥ.  
Ɂɚɝɪɭɡɨɱɧɵɣ ɹɳɢɤ ɩɪɢ ɩɨɦɨɳɢ ɝɢɞɪɨɰɢɥɢɧɞɪɚ ɩɨɫɬɭɩɚɟɬ ɜ ɡɨɧɭ 

ɦɚɬɪɢɰɵ, ɝɞɟ ɩɪɨɢɫɯɨɞɢɬ ɡɚɩɨɥɧɟɧɢɟ ɦɚɬɪɢɰɵ.  
ɉɨɫɥɟ ɩɨɥɧɨɝɨ ɡɚɩɨɥɧɟɧɢɹ ɦɚɬɪɢɰɵ, ɢɡɥɢɲɤɢ ɫɦɟɫɢ ɨɫɬɚɸɬɫɹ ɜ 

ɡɚɝɪɭɡɨɱɧɨɦ ɹɳɢɤɟ.  
ɉɨɫɪɟɞɫɬɜɚɦ ɝɢɞɪɨɰɢɥɢɧɞɪɨɜ ɨɩɭɫɤɚɟɦ ɩɭɚɧɫɨɧ, ɜɤɥɸɱɚɟɦ ɜɢɛɪɚɰɢɸ. 

ɉɨɞ ɞɚɜɥɟɧɢɟɦ ɝɢɞɪɨɰɢɥɢɧɞɪɚ ɩɭɚɧɫɨɧ ɞɚɜɢɬ ɧɚ ɫɦɟɫɶ ɢ ɜɤɥɸɱɟɧɧɨɣ 
ɜɢɛɪɚɰɢɢ ɫ ɱɚɫɬɨɬɨɣ 80Ƚɰ ɩɪɨɢɫɯɨɞɢɬ ɮɨɪɦɨɜɚɧɢɟ ɢɡɞɟɥɢɣ ɞɨ 
ɨɩɪɟɞɟɥɟɧɧɨɝɨ ɦɨɦɟɧɬɚ (ɫɨɩɪɢɤɨɫɧɨɜɟɧɢɹ ɭɩɨɪɧɵɯ ɛɨɥɬɨɜ), ɡɚɞɚɜɚɟɦɵɯ 
ɩɨɫɬɨɹɧɧɭɸ ɜɵɫɨɬɭ ɬɟɯ ɢɥɢ ɢɧɵɯ ɢɡɞɟɥɢɣ. Ɍɟɦ ɫɚɦɵɦ ɩɪɢ ɩɨɫɥɟɞɭɸɳɢɯ 
ɮɨɪɦɨɜɤɚɯ ɢɡɞɟɥɢɹ ɜɵɯɨɞɹɬ ɫ ɩɨɫɬɨɹɧɧɨɣ ɜɵɫɨɬɨɣ.  

ɉɨ ɨɤɨɧɱɚɧɢɢ ɮɨɪɦɨɜɚɧɢɹ ɩɪɢ ɩɨɦɨɳɢ ɝɢɞɪɨɰɢɥɢɧɞɪɨɜ ɩɨɞɧɢɦɚɟɬɫɹ 
ɦɚɬɪɢɰɚ, ɡɚɬɟɦ ɩɨɞɧɢɦɚɟɬɫɹ ɩɭɚɧɫɨɧ.  
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1. ȼɢɛɪɨɩɪɟɫɫ, 2. ɉɭɚɧɫɨɧ-ɦɚɬɪɢɰɚ, 3. Ɇɚɫɥɨɫɬɚɧɰɢɹ, ɩɭɥɶɬ ɭɩɪɚɜɥɟɧɢɹ, 4. 
Ɇɨɞɭɥɶ ɡɚɝɪɭɡɤɢ ɦɚɬɪɢɰɵ, 5.Ɇɨɞɭɥɶ ɩɨɞɚɱɢ ɩɨɞɞɨɧɨɜ, 6. ɇɚɤɨɩɢɬɟɥɶɧɵɣ 

ɛɭɧɤɟɪ, 7. ɉɪɢɟɦɧɵɣ ɪɨɥɶɝɚɧɝ.  
 

Ɋɢɫɭɧɨɤ 11 - Ɋɢɮɟɣ Ȼɭɪɚɧ 750Ⱦ:  
 

Ƚɨɬɨɜɨɟ ɢɡɞɟɥɢɟ ɫ ɩɨɦɨɳɶɸ ɫɩɟɰɢɚɥɶɧɨɝɨ ɨɞɧɨɛɚɥɨɱɧɨɝɨ ɦɨɫɬɨɜɨɝɨ 
ɩɨɞɜɟɫɧɨɝɨ ɤɪɚɧɚ ɫ ɩɪɨɤɚɬɧɵɦ ɩɪɨɮɢɥɟɦ ɞɨɫɬɚɜɥɹɟɬɫɹ ɜ ɹɦɧɭɸ ɤɚɦɟɪɭ.  

 
ȼɵɪɚɛɨɬɤɚ ɩɚɪɚ ɧɚ ɤɨɬɟɥɶɧɨɣ 
ɇɚ ɬɟɪɪɢɬɨɪɢɢ ɡɚɜɨɞɚ ɩɨ ɩɪɨɢɡɜɨɞɫɬɜɭ ɀȻɂ ɪɚɫɩɨɥɨɠɟɧɚ 

ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɚɹ ɤɨɬɟɥɶɧɚɹ, ɤɨɬɨɪɚɹ ɜɵɪɚɛɚɬɵɜɚɟɬ ɩɚɪ ɞɥɹ ɨɫɭɳɟɫɬɜɥɟɧɢɹ 
ɬɟɩɥɨɜɥɚɠɧɨɫɬɧɨɣ ɨɛɪɚɛɨɬɤɢ ɫɮɨɪɦɢɪɨɜɚɧɧɵɯ ɛɥɨɤɨɜ  ɜ ɹɦɧɨɣ ɤɚɦɟɪɟ. ɇɚ 
ɤɨɬɟɥɶɧɨɣ ɪɚɫɩɨɥɨɠɟɧ ɤɨɬɟɥ ɦɚɪɤɢ Ʉȿ 10-14ɋ.  
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Ɋɢɫɭɧɨɤ 12 - ɋɯɟɦɚ ɭɫɬɪɨɣɫɬɜɚ ɤɨɬɥɚ ɢ ɷɤɨɧɨɦɚɣɡɟɪɚ 

 

Ɋɚɛɨɬɚɟɬ ɞɚɧɧɚɹ ɤɨɬɟɥɶɧɚɹ ɧɚ ɭɝɥɟ ɤɥɚɫɫɚ Ȼ2 (ɛɭɪɵɣ), ɤɨɬɨɪɵɣ 
ɩɪɢɜɨɡɹɬ ɧɚ ɬɟɪɪɢɬɨɪɢɸ ɩɪɟɞɩɪɢɹɬɢɹ ɦɚɲɢɧɚɦɢ ɄȺɆȺɁ-6520 ɜ ɦɟɲɤɚɯ ɩɨ 
50ɤɝ. Ⱦɚɧɧɵɣ ɜɢɞ ɬɨɩɥɢɜɚ ɹɜɥɹɟɬɫɹ ɧɟɫɩɟɤɚɟɦɵɦ ɢ ɞɨɥɝɨ ɝɨɪɢɬ, ɜɵɞɟɥɹɹ 
ɦɚɤɫɢɦɭɦ ɬɟɩɥɨɜɨɣ ɷɧɟɪɝɢɢ. ȼɨɡɝɨɪɚɟɬɫɹ ɭɝɨɥɶ ɛɵɫɬɪɨ, ɞɨɩɨɥɧɢɬɟɥɶɧɨɝɨ 
ɩɨɞɞɭɜɚ ɧɟ ɬɪɟɛɭɟɬ, ɱɬɨ ɨɛɥɟɝɱɚɟɬ ɨɛɫɥɭɠɢɜɚɧɢɟ ɤɨɬɟɥɶɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ. ȼ 
ɦɟɫɹɰ ɬɪɟɛɭɟɬɫɹ 4  ɬ ɭɝɥɹ ɤɚɤ ɞɥɹ ɹɦɨɱɧɨɣ ɤɚɦɟɪɵ, ɬɚɤ ɢ ɞɥɹ ɨɬɨɩɥɟɧɢɹ 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɣ ɩɥɨɳɚɞɤɢ.  

ɍɝɨɥɶ ɯɪɚɧɢɬɫɹ ɜ ɦɟɲɤɚɯ ɩɨ 50 ɤɝ ɧɚ ɨɬɤɪɵɬɨɦ ɫɤɥɚɞɟ ɧɚ ɬɟɪɪɢɬɨɪɢɢ 
ɤɨɬɟɥɶɧɨɣ. ɋɨ ɫɤɥɚɞɚ ɩɪɢ ɩɨɦɨɳɢ ɤɨɜɲɟɜɨɝɨ ɩɨɝɪɭɡɱɢɤɚ ɭɝɨɥɶ ɩɨɩɚɞɚɟɬ ɜ 
ɭɝɨɥɶɧɵɣ ɛɭɧɤɟɪ, ɨɬɤɭɞɚ ɩɧɟɜɦɨɦɟɯɚɧɢɱɟɫɤɢɦ ɡɚɛɪɚɫɵɜɚɬɟɥɟɦ 
ɡɚɛɪɚɫɵɜɚɟɬɫɹ ɜ ɤɨɬɟɥ.  

ȼ ɪɟɡɭɥɶɬɚɬɟ ɝɨɪɟɧɢɹ ɜ ɤɨɬɥɟ ɨɛɪɚɡɭɟɬɫɹ ɲɥɚɤ (ɬɜɟɪɞɵɣ ɨɬɯɨɞ), 
ɤɨɬɨɪɵɣ ɧɚɤɚɩɥɢɜɚɟɬɫɹ ɜ ɲɥɚɤɨɜɨɦ ɛɭɧɤɟɪɟ. ɒɥɚɤ ɢɡ ɛɭɧɤɟɪɚ ɜɵɜɨɡɹɬ ɧɚ 
ɫɩɟɰɢɚɥɶɧɵɟ ɲɥɚɤɨɨɬɜɚɥɵ. Ⱦɵɦɨɜɵɟ ɝɚɡɵ ɩɨɫɥɟ ɜɵɯɨɞɚ ɢɡ ɤɨɬɥɚ ɨɦɵɜɚɸɬ 
ɬɪɭɛɤɢ ɷɤɨɧɨɦɚɣɡɟɪɚ, ɬɟɦ ɫɚɦɵɦ ɨɯɥɚɠɞɚɹɫɶ, ɩɨɫɥɟ ɷɬɨɝɨ ɩɪɨɯɨɞɹɬ ɱɟɪɟɡ 
ɞɵɦɨɫɨɫ ɢ ɜɵɛɪɚɫɵɜɚɸɬɫɹ ɜ ɚɬɦɨɫɮɟɪɭ ɱɟɪɟɡ ɞɵɦɨɜɭɸ ɬɪɭɛɭ. Ⱥ ɝɨɪɹɱɢɣ ɩɚɪ 
ɩɨ ɬɪɭɛɚɦ ɩɨɫɬɭɩɚɟɬ ɜ ɮɨɪɦɨɜɨɱɧɵɣ ɰɟɯ ɩɨ ɩɪɨɢɡɜɨɞɫɬɜɭ ɛɥɨɤɨɜ ɞɥɹ 
ɨɫɭɳɟɫɬɜɥɟɧɢɹ ɢɯ ɬɟɩɥɨɜɥɚɠɧɨɫɬɧɨɣ ɨɛɪɚɛɨɬɤɢ. 
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Ɍɟɩɥɨɜɥɚɠɧɨɫɬɧɚя ɨɛɪɚɛɨɬɤɚ 
ɉɨɫɥɟ ɩɨɫɬɚ ɮɨɪɦɨɜɚɧɢɹ ɝɨɬɨɜɵɟ ɨɬɮɨɪɦɨɜɚɧɧɵɟ ɢɡɞɟɥɢɹ ɩɨɦɟɳɚɸɬɫɹ 

ɜ ɹɦɧɭɸ ɤɚɦɟɪɭ ɞɥɹ ɩɪɨɢɡɜɟɞɟɧɢɹ ɬɟɩɥɨɜɥɚɠɧɨɫɬɧɨɣ ɨɛɪɚɛɨɬɤɢ. ȼ ɹɦɧɨɣ 
ɤɚɦɟɪɟ ɢɡɞɟɥɢɹ ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɧɚ ɩɚɤɟɬɢɪɨɜɳɢɤ ɋɆɀ-293Ⱥ (ɱɢɫɥɨ 
ɩɨɞɞɨɧɨɜ – 10, ɦɚɫɫɚ ɩɨɞɞɨɧɚ ɫ ɢɡɞɟɥɢɟɦ – 1,32 ɬ, ɦɚɫɫɚ ɩɚɤɟɬɢɪɨɜɳɢɤɚ - 1 
ɬɨɧɧɚ) – ɩɨ ɦɟɪɟ ɡɚɝɪɭɡɤɢ ɤɚɦɟɪɵ ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɪɟɞɜɚɪɢɬɟɥɶɧɚɹ ɜɵɞɟɪɠɤɚ. 
ȼ ɹɦɧɨɣ ɤɚɦɟɪɟ ɢɡɞɟɥɢɟ ɩɨɞɜɟɪɝɚɟɬɫɹ ɬɟɩɥɨɜɨɣ ɨɛɪɚɛɨɬɤɟ ɩɪɨɞɭɤɬɚɦɢ 
ɫɝɨɪɚɧɢɹ ɩɪɢɪɨɞɧɨɝɨ ɭɝɥɹ ɩɨ ɪɟɠɢɦɭ: 3 ɱɚɫɚ – ɩɨɞɴёɦ ɬɟɦɩɟɪɚɬɭɪɵ, 12 ɱɚɫɨɜ 
– ɜɵɞɟɪɠɤɚ ɢɡɞɟɥɢɣ ɩɪɢ ɦɚɤɫɢɦɚɥɶɧɨɣ ɬɟɦɩɟɪɚɬɭɪɟ (60-650ɋ) ɢ 2 ɱɚɫɚ – 
ɨɫɬɵɜɚɧɢɟ ɢɡɞɟɥɢɹ (ɛɟɡ ɩɨɞɚɱɢ ɬɟɩɥɨɧɨɫɢɬɟɥɹ). ɉɚɪ ɞɥɹ ɌȼɈ ɩɨɫɬɭɩɚɟɬ ɢɡ 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɣ ɤɨɬɟɥɶɧɨɣ, ɤɨɬɨɪɚɹ ɧɚɯɨɞɢɬɫɹ ɧɚ ɬɟɪɪɢɬɨɪɢɢ ɩɪɟɞɩɪɢɹɬɢɹ. 
ɉɨɫɥɟ ɷɬɨɝɨ ɨɬɤɪɵɜɚɸɬ ɤɪɵɲɤɭ ɹɦɧɨɣ ɤɚɦɟɪɵ ɦɨɫɬɨɜɵɦ ɤɪɚɧɨɦ ɢ ɩɨɞɞɨɧ ɫ 
ɢɡɞɟɥɢɹɦɢ ɩɟɪɟɦɟɳɚɸɬ ɦɨɫɬɨɜɵɦ ɤɪɚɧɨɦ ɫɨ ɫɬɪɨɩɚɦɢ ɧɚ ɩɨɫɬ ɪɚɫɩɚɥɭɛɤɢ ɢ 
ɩɨɞɝɨɬɨɜɤɢ. 

 

1 – ɤɚɦɟɪɚ; 2 – ɩɚɪɨɩɪɨɜɨɞ; 3 – ɫɬɟɧɵ ɤɚɦɟɪɵ; 4 – ɫɬɨɣɤɢ ɫ ɤɪɨɧɲɬɟɣɧɚɦɢ; 5 
– ɡɚɛɨɪ ɜɨɡɞɭɯɚ; 6 – ɜɨɞɹɧɨɣ ɡɚɬɜɨɪ; 7 – ɤɪɵɲɤɚ; 8 – ɜɨɞɹɧɨɣ ɡɚɬɜɨɪ; 9 – 

ɤɚɧɚɥ; 10 – ɫɢɫɬɟɦɚ ɨɬɛɨɪɚ ɤɨɧɞɟɧɫɚɬɚ 
 

Ɋɢɫɭɧɨɤ 13 - ɋɯɟɦɚ ɩɪɨɩɚɪɨɱɧɨɣ ɹɦɧɨɣ ɤɚɦɟɪɵ 
 

Ɍɚɛɥɢɰɚ 10 – Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɹɦɧɨɣ ɤɚɦɟɪɵ 
ɉɨɤɚɡɚɬɟɥɢ Ɍɢɩ ɤɚɦɟɪɵ 

ȼɧɭɬɪɟɧɧɢɣ ɪɚɡɦɟɪ ɤɚɦɟɪɵ, ɦ: I 
ɞɥɢɧɚ 7 

ɲɢɪɢɧɚ 2,5 
ɝɥɭɛɢɧɚ 3,5 

Ɍɢɩ ɫɬɨɟɤ ɞɥɹ ɩɚɤɟɬɢɪɨɜɚɧɢɹ ɋɆɀ-293Ⱥ 
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 10 
ɇɚɢɛɨɥɶɲɢɣ ɪɚɡɦɟɪ ɢɡɞɟɥɢɣ 26 

Ɉɛɴɟɦ ɛɟɬɨɧɚ, ɡɚɝɪɭɠɚɟɦɨɝɨ ɜ 
ɨɞɧɭ ɤɚɦɟɪɭ, ɦ3 

6,7…9,2 

Ʉɨɷɮɮɢɰɢɟɧɬ ɡɚɝɪɭɡɤɢ ɤɚɦɟɪɵ 0,11…0,15 
 
Ɋɚɫɩɚɥɭɛɤɚ 
ɇɚ ɩɨɫɬ ɪɚɫɩɚɥɭɛɤɢ ɢɡɞɟɥɢɹ ɩɟɪɟɦɟɳɚɟɬɫɹ ɩɨɫɥɟ ɩɪɨɯɨɠɞɟɧɢɹ ɢɦ 

ɬɟɩɥɨɜɥɚɠɧɨɫɬɧɨɣ ɨɛɪɚɛɨɬɤɢ. ɢ ɦɨɫɬɨɜɵɦ ɤɪɚɧɨɦ ɫɨ ɫɬɪɨɩɚɦɢ ɢɡɜɥɟɤɚɟɬɫɹ 
ɢɡɞɟɥɢɟ ɫ ɞɚɥɶɧɟɣɲɢɦ ɩɟɪɟɦɟɳɟɧɢɟɦ ɟɝɨ ɧɚ ɩɨɫɬ ɞɨɜɨɞɤɢ. 

 
ɉɪɢɟɦɤɚ ɢɡɞɟɥɢя ɧɚ ɩɨɫɬɭ ɞɨɜɨɞɤɢ 
ɇɚ ɩɨɫɬɭ ɞɨɜɨɞɤɢ ɜɪɭɱɧɭɸ ɩɪɨɢɡɜɨɞɢɬɫɹ ɡɚɬɢɪɤɚ ɢ ɡɚɝɥɚɠɢɜɚɧɢɟ 

ɜɨɡɦɨɠɧɵɯ ɞɟɮɟɤɬɨɜ; ɦɚɪɤɢɪɨɜɤɚ ɢɡɞɟɥɢɹ ɢ ɩɪɢёɦɤɚ ɈɌɄ.  
 
ɋɤɥɚɞ ɝɨɬɨɜɨɣ ɩɪɨɞɭɤɰɢɢ 
ɋɤɥɚɞ ɝɨɬɨɜɨɣ ɩɪɨɞɭɤɰɢɢ ɩɪɟɞɫɬɚɜɥɹɟɬ ɢɡ ɫɟɛɹ ɩɥɨɳɚɞɤɭ ɛɨɥɶɲɨɝɨ 

ɩɟɪɢɦɟɬɪɚ ɧɚ ɨɬɤɪɵɬɨɦ ɜɨɡɞɭɯɟ, ɧɚ ɤɨɬɨɪɨɣ ɫɤɥɚɞɢɪɭɸɬ ɝɨɬɨɜɵɟ ɛɥɨɤɢ. 
 

2.2. ɂɡɝɨɬɨɜɥɟɧɢɟ ɚɪɦɚɬɭɪɧɨɝɨ ɤɚɪɤɚɫɚ 
 
Ⱦɨɫɬɚɜɤɚ ɚɪɦɚɬɭɪɵ 
ɋ ɩɨɦɨɳɶɸ ɚɜɬɨɦɨɛɢɥɹ ɆȺɁ – 642205  ɞɨɫɬɚɜɥɹɟɦ ɚɪɦɚɬɭɪɭ ɧɚ 

ɩɪɨɢɡɜɨɞɫɬɜɨ ɢ ɪɚɡɦɟɳɚɟɦ ɧɚ ɨɬɤɪɵɬɵɣ ɫɤɥɚɞ.  ɂɫɯɨɞɹ ɢɡ ɯɚɪɚɤɬɟɪɢɫɬɢɤ 
ɚɜɬɨɦɨɛɢɥɹ, ɩɪɨɢɡɜɨɞɫɬɜɭ ɬɪɟɛɭɟɬɫɹ ɨɞɧɚ ɦɚɲɢɧɚ ɜ ɦɟɫɹɰ ɞɥɹ ɞɨɫɬɚɜɤɢ 
11616 ɤɝ ɚɪɦɚɬɭɪɵ. 

 

 

Ɋɢɫɭɧɨɤ 14 - ɆȺɁ 642205 
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Ɍɚɛɥɢɰɚ 11 – Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɆȺɁ – 642205 
ɉɚɪɚɦɟɬɪ ɉɨɤɚɡɚɬɟɥɶ ȿɞɢɧɢɰɵ 

ɢɡɦɟɪɟɧɢɹ 
Ʉɨɥɟɫɧɚɹ ɮɨɪɦɭɥɚ 6ɯ4 - 
Ƚɪɭɡɨɩɨɞɴɟɦɧɨɫɬɶ 20000 ɤɝ 

ɉɨɥɧɚɹ ɦɚɫɫɚ ɚɜɬɨɩɨɟɡɞɚ 44000 ɤɝ 
ɉɨɥɧɚɹ ɦɚɫɫɚ ɚɜɬɨɦɨɛɢɥɹ 24500 ɤɝ 
Ɇɚɤɫɢɦɚɥɶɧɚɹ ɫɤɨɪɨɫɬɶ 100 ɤɦ/ɱ 

Ɉɛɴɟɦ ɩɥɚɬɮɨɪɦɵ 28 ɦ3 

Ⱦɥɢɧɚ ɩɥɚɬɮɨɪɦɵ 12650 ɦɦ 
ɒɢɪɢɧɚ ɩɥɚɬɮɨɪɦɵ 2500 ɦɦ 

Ⱦɜɢɝɚɬɟɥɶ əɆɁ - 238Ⱦȿ2 - 
Ɇɨɳɧɨɫɬɶ ɞɜɢɝɚɬɟɥɹ 330 ɥ.ɫ 
ȼɵɫɨɬɚ ɩɥɚɬɮɨɪɦɵ 950 ɦɦ 

ɉɥɨɳɚɞɶ ɩɥɚɬɮɨɪɦɵ 29,9 ɦ2 

 

ɋ ɩɨɦɨɳɶɸ  ɫɩɟɰɢɚɥɶɧɨɝɨ ɨɞɧɨɛɚɥɨɱɧɨɝɨ ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ ɦɚɝɧɢɬɧɨɝɨ 
ɤɪɚɧɚ ɫ ɩɪɨɤɚɬɧɵɦ ɩɪɨɮɢɥɟɦ ɞɨɫɬɚɜɥɹɟɬɫɹ ɧɚ ɩɨɫɬ ɪɟɡɤɢ ɚɪɦɚɬɭɪɵ. 
Ɇɨɫɬɨɜɨɣ ɩɨɞɜɟɫɧɨɣ ɤɪɚɧ ɤɪɟɩɢɬɫɹ ɧɚ ɫɩɟɰɢɚɥɶɧɵɟ ɩɨɬɨɥɨɱɧɵɟ 
ɤɨɧɫɬɪɭɤɰɢɢ ɛɟɡ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɭɫɬɚɧɨɜɤɢ ɨɩɨɪ ɩɨɞɤɪɚɧɨɜɨɝɨ ɩɭɬɢ, ɱɬɨ 
ɩɨɡɜɨɥɹɟɬ ɫɨɯɪɚɧɢɬɶ ɩɨɥɟɡɧɭɸ ɩɥɨɳɚɞɶ ɰɟɯɚ.  

Ƚɪɭɡɨɩɨɞɴёɦɧɨɫɬɶ 10 ɬɨɧɧ, ɨɛɳɟɝɨ ɧɚɡɧɚɱɟɧɢɹ, ɨɩɨɪɧɵɣ 
ɨɞɧɨɛɚɥɨɱɧɵɣ ɫ ɷɥɟɤɬɪɨɩɪɢɜɨɞɨɦ, ɫɤɨɪɨɫɬɶ ɩɨɞɴёɦɚ ɝɪɭɡɚ 0,032 ɦ/ɫ, 
ɫɤɨɪɨɫɬɶ ɩɟɪɟɞɜɢɠɟɧɢɹ ɤɪɚɧɚ 1,0 ɦ/ɫ, ɩɪɨɥёɬ 18 ɦ) ɢ ɝɪɭɡɨɡɚɯɜɚɬɧɵɦ 
ɭɫɬɪɨɣɫɬɜɨɦ ɋɆɀ-43Ⱥ (ɝɪɭɡɨɩɨɞɴɟɦɧɨɫɬɶ 9 ɬɨɧɧ, ɜɵɫɨɬɚ ɢɡɞɟɥɢɹ ɧɚ 
ɩɨɞɞɨɧɟ 420 ɦɦ, ɦɚɫɫɚ –0,98 ɬɨɧɧ). 

 

 

Ɋɢɫɭɧɨɤ 15 - ɗɥɟɤɬɪɢɱɟɫɤɢɣ ɦɨɫɬɨɜɨɣ ɤɪɚɧ 
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Ɋɟɡɤɚ ɚɪɦɚɬɭɪɵ 
Ⱥɪɦɚɬɭɪɭ ɧɟɨɛɯɨɞɢɦɨ ɪɚɡɪɟɡɚɬɶ ɧɚ ɨɬɪɟɡɤɢ, ɪɚɜɧɵɟ ɝɚɛɚɪɢɬɚɦ ɛɥɨɤɚ. 

Ɋɟɡɤɚ ɚɪɦɚɬɭɪɵ ɩɪɨɢɡɜɨɞɢɬɫɹ ɫɬɚɧɤɨɦ ɋɆɀ-172Ⱥ ɩɪɟɞɧɚɡɧɚɱɟɧɧɨɝɨ ɞɥɹ 
ɪɟɡɤɢ ɚɪɦɚɬɭɪɧɨɣ ɫɬɚɥɢ ɤɥɚɫɫɚ A-III ɞɢɚɦɟɬɪɨɦ ɞɨ 40 ɦɦ.  

 

Ɋɢɫɭɧɨɤ 16 - ɋɬɚɧɨɤ ɋɆɀ-172Ⱥ 
 

Ɍɚɥɢɰɚ 12 – Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɋɆɀ-172Ⱥ 
ɉɚɪɚɦɟɬɪ ɉɨɤɚɡɚɬɟɥɶ ȿɞɢɧɢɰɵ 

ɢɡɦɟɪɟɧɢɹ 
Ɋɚɛɨɱɟɟ ɭɫɢɥɢɟ ɧɚ ɧɨɠɚɯ (ɧɨɦɢɧɚɥɶɧɨɟ ɭɫɢɥɢɟ 

ɪɟɡɚ) 
3500 (350) ɤɇ (ɤɝɫ), 

ɧɟ ɛɨɥɟɟ 
ɇɚɢɛɨɥɶɲɢɣ ɞɢɚɦɟɬɪ ɨɬɪɟɡɚɟɦɨɝɨ ɤɪɭɝɚ ɜ 

ɪɟɠɢɦɟ ɧɟɩɪɟɪɵɜɧɨɝɨ ɯɨɞɚ. Ʉɥɚɫɫ Ⱥ-I 
24 ɦɦ 

ɇɚɢɛɨɥɶɲɢɣ ɞɢɚɦɟɬɪ ɨɬɪɟɡɚɟɦɨɝɨ ɤɪɭɝɚ ɜ 
ɪɟɠɢɦɟ ɧɟɩɪɟɪɵɜɧɨɝɨ ɯɨɞɚ. Ʉɥɚɫɫ Ⱥ-II  

21 ɦɦ 

ɇɚɢɛɨɥɶɲɢɣ ɞɢɚɦɟɬɪ ɨɬɪɟɡɚɟɦɨɝɨ ɤɪɭɝɚ ɜ 
ɪɟɠɢɦɟ ɧɟɩɪɟɪɵɜɧɨɝɨ ɯɨɞɚ. Ʉɥɚɫɫ Ⱥ-III  

19 ɦɦ 

ɇɚɢɛɨɥɶɲɢɣ ɞɢɚɦɟɬɪ ɨɬɪɟɡɚɟɦɨɝɨ ɤɪɭɝɚ ɜ 
ɪɟɠɢɦɟ ɨɞɢɧɨɱɧɨɝɨ ɯɨɞɚ. Ʉɥɚɫɫ Ⱥ-I 

40 ɦɦ 

ɇɚɢɛɨɥɶɲɢɣ ɞɢɚɦɟɬɪ ɨɬɪɟɡɚɟɦɨɝɨ ɤɪɭɝɚ ɜ 
ɪɟɠɢɦɟ ɨɞɢɧɨɱɧɨɝɨ ɯɨɞɚ. Ʉɥɚɫɫ Ⱥ-II  

36 ɦɦ 

ɇɚɢɛɨɥɶɲɢɣ ɞɢɚɦɟɬɪ ɨɬɪɟɡɚɟɦɨɝɨ ɤɪɭɝɚ ɜ 
ɪɟɠɢɦɟ ɨɞɢɧɨɱɧɨɝɨ ɯɨɞɚ. Ʉɥɚɫɫ Ⱥ-III 

32 ɦɦ 

ɇɚɢɛɨɥɶɲɢɟ ɪɚɡɦɟɪɵ ɨɬɪɟɡɚɟɦɨɝɨ ɤɜɚɞɪɚɬɚ 20 × 20 ɦɦ 
ɇɚɢɛɨɥɶɲɢɟ ɪɚɡɦɟɪɵ ɨɬɪɟɡɚɟɦɨɣ ɩɨɥɨɫɵ 

(ɬɨɥɳɢɧɚ ɯ ɲɢɪɢɧɚ) 
12 × 38 ɦɦ 

ɑɚɫɬɨɬɚ ɧɟɩɪɟɪɵɜɧɵɯ ɯɨɞɨɜ ɤɭɥɢɫɵ 33 1/ɦɢɧ 
ɑɚɫɬɨɬɚ ɨɞɢɧɨɱɧɵɯ ɯɨɞɨɜ ɤɭɥɢɫɵ 9 1/ɦɢɧ 

ɗɥɟɤɬɪɨɞɜɢɝɚɬɟɥɶ 3,0 ɤȼɬ 
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 12 
Ƚɚɛɚɪɢɬ ɩɪɟɫɫ-ɧɨɠɧɢɰ (ɞɥɢɧɚ × ɲɢɪɢɧɚ × 

ɜɵɫɨɬɚ) 
1150 × 430 

× 850 
ɦɦ 

Ɇɚɫɫɚ ɩɪɟɫɫ-ɧɨɠɧɢɰ 530 ɤɝ 
 
ɋɬɚɧɨɤ ɋɆɀ-172Ⱥ ɫɨɞɟɪɠɢɬ: 
 ɋɜɚɪɧɭɸ ɫɬɚɧɢɧɭ, ɜ ɨɬɜɟɪɫɬɢɹ ɤɨɬɨɪɨɣ ɡɚɩɪɟɫɫɨɜɚɧɵ ɛɪɨɧɡɨɜɵɟ 

ɜɬɭɥɤɢ 
 Ɇɚɯɨɜɢɤ, ɧɚɫɚɠɟɧɧɵɣ ɧɚ ɩɪɢɜɨɞɧɨɣ ɜɚɥ 
 Ɋɟɞɭɤɬɨɪ, ɫɨɫɬɨɹɳɢɣ ɢɡ ɞɜɭɯ ɩɚɪ ɰɢɥɢɧɞɢɱɟɫɤɢɯ ɡɭɛɱɚɬɵɯ ɤɨɥɟɫ 
 Ɇɟɯɚɧɢɡɦ ɩɪɢɜɨɞɚ ɧɨɠɚ, ɫɨɫɬɨɹɳɢɣ ɢɡ ɤɭɥɢɫɵ, ɷɤɫɰɟɧɬɪɢɤɨɜɨɝɨ 

ɜɚɥɚ ɢ ɜɤɥɚɞɵɲɚ. ɉɨɞɜɢɠɧɵɣ ɧɨɠ ɭɤɪɟɩɥɟɧ ɜ ɜɟɪɯɧɟɣ ɫɟɤɰɢɢ ɤɭɥɢɫɵ, ɚ 
ɧɟɩɨɞɜɢɠɧɵɣ — ɜ ɩɚɡɭ ɫɬɚɧɢɧɵ 

ɉɨɫɥɟ ɪɟɡɢ ɯɥɵɫɬɵ ɩɪɢ ɩɨɦɨɳɢ ɦɨɫɬɨɜɨɝɨ ɤɪɚɧɚ ɨɬɩɪɚɜɥɹɸɬɫɹ ɧɚ ɩɨɫɬ 
ɝɢɛɤɢ ɚɪɦɚɬɭɪɵ. 

ɇɟɛɨɥɶɲɚɹ ɱɚɫɬɶ ɧɚɪɟɡɚɧɧɨɣ ɚɪɦɚɬɭɪɵ ɢɞɟɬ ɧɚ ɢɡɝɨɬɨɜɥɟɧɢɟ 
ɦɨɧɬɚɠɧɵɯ ɩɟɬɟɥɶ. Ɇɨɧɬɚɠɧɵɟ ɩɟɬɥɢ ɢɡɝɨɬɚɜɥɢɜɚɸɬɫɹ ɪɚɛɨɱɢɦ ɜɪɭɱɧɭɸ ɧɚ 
ɝɢɛɨɱɧɨɦ ɫɬɚɧɤɟ ɋȽȺ-1. 

 
Ƚɢɛɤɚ ɚɪɦɚɬɭɪɵ (ɦɨɧɬɚɠɧɵɟ ɩɟɬɥɢ) 
Ƚɢɛɤɚ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɪɢ ɩɨɦɨɳɢ ɫɬɚɧɤɚ ɞɥɹ ɚɪɦɚɬɭɪɵ ɋȽȺ-1, 

ɩɪɢɦɟɧɹɟɬɫɹ ɧɚ ɪɚɡɥɢɱɧɵɯ ɫɬɪɨɢɬɟɥɶɧɵɯ ɨɛɴɟɤɬɚɯ,  ɬɚɤɠɟ ɧɚ ɤɨɦɛɢɧɚɬɚɯ ɩɨ 
ɩɪɨɢɡɜɨɞɫɬɜɭ ɠɟɥɟɡɨɛɟɬɨɧɧɵɯ ɢɡɞɟɥɢɣ. Ɉɧ ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ ɯɨɥɨɞɧɨɣ ɝɢɛɤɢ 
ɚɪɦɚɬɭɪɵ. Ⱦɚɧɧɵɣ ɫɬɚɧɨɤ ɡɧɚɱɢɬɟɥɶɧɨ ɭɩɪɨɳɚɟɬ ɢ ɭɫɤɨɪɹɟɬ ɩɪɨɰɟɫɫ ɪɚɛɨɬɵ 
ɫ ɚɪɦɚɬɭɪɧɨɣ ɫɬɚɥɶɸ.  

Ɉɬɥɢɱɢɬɟɥɶɧɵɟ ɨɫɨɛɟɧɧɨɫɬɢ ɫɬɚɧɤɚ ɋȽȺ-1: 
 ȼɨɡɦɨɠɧɨɫɬɶ ɢɡɦɟɧɟɧɢɹ ɫɤɨɪɨɫɬɢ ɪɚɛɨɱɟɝɨ ɞɢɫɤɚ ɩɨɫɪɟɞɫɬɜɨɦ 

ɩɟɪɟɫɬɚɧɨɜɤɢ ɲɟɫɬɟɪɧɟɣ; 
 Ɇɨɠɧɨ ɩɪɨɢɡɜɨɞɢɬɶ ɨɞɧɨɜɪɟɦɟɧɧɭɸ ɝɢɛɤɭ ɧɟɫɤɨɥɶɤɢɯ ɩɪɭɬɤɨɜ 

ɚɪɦɚɬɭɪɵ; 
 ȼɫɟ ɡɚɩɚɫɧɵɟ ɱɚɫɬɢ ɞɥɹ ɫɬɚɧɤɚ ɢɦɟɸɬɫɹ ɜ ɫɜɨɛɨɞɧɨɣ ɩɪɨɞɚɠɟ. 
Ɋɚɛɨɬɚ ɧɚ ɝɢɛɨɱɧɨɦ ɫɬɚɧɤɟ: 
 ɇɟɨɛɯɨɞɢɦɨ ɭɫɬɚɧɨɜɢɬɶ ɡɚɝɨɬɨɜɤɭ ɦɟɠɞɭ ɰɟɧɬɪɚɥɶɧɵɦ ɩɚɥɶɰɟɦ, 

ɝɢɛɨɱɧɵɦ ɢ ɭɩɨɪɧɵɦ ɲɬɵɪёɦ ɫ ɪɟɝɭɥɢɪɭɸɳɢɦ ɪɨɥɢɤɨɦ; 
 ȼ ɪɟɡɭɥɶɬɚɬɟ ɜɪɚɳɟɧɢɹ ɞɢɫɤɚ, ɰɟɧɬɪɚɥɶɧɵɣ ɢ ɝɢɛɨɱɧɵɣ ɩɚɥɶɰɵ 

ɡɚɠɢɦɚɸɬ ɡɚɝɨɬɨɜɤɭ, ɢ ɡɚɝɢɛɚɸɬ ɟɟ ɧɚ ɡɚɞɚɧɧɵɣ ɭɝɨɥ; 
 ɉɨɫɥɟɞɭɸɳɢɦ ɪɟɜɟɪɫɢɜɧɵɦ ɞɜɢɠɟɧɢɟɦ ɨɫɜɨɛɨɠɞɚɟɬɫɹ ɡɚɝɧɭɬɚɹ 

ɚɪɦɚɬɭɪɚ; 
 Ɉɫɬɚɧɨɜɤɚ ɫɬɚɧɤɚ ɩɪɨɢɫɯɨɞɢɬ ɩɭɬёɦ ɧɚɠɚɬɢɹ ɜɬɨɪɨɝɨ ɤɭɥɚɱɤɚ ɧɚ 

ɜɬɨɪɨɣ ɤɨɧɟɱɧɵɣ ɜɵɤɥɸɱɚɬɟɥɶ; 
 Ⱦɨɩɨɥɧɢɬɟɥɶɧɵɟ ɡɚɩɱɚɫɬɢ, ɭɩɨɪɵ, ɧɚ ɞɢɫɤɟ ɧɭɠɧɵ ɞɥɹ ɜɵɩɨɥɧɟɧɢɹ 

ɪɚɡɥɢɱɧɨɣ ɜɟɥɢɱɢɧɵ ɝɢɛɤɢ. 
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Ɋɢɫɭɧɨɤ 17 - ɋɬɚɧɨɤ ɋȽȺ-1 
 

Ɍɚɛɥɢɰɚ 13 – Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɋȽȺ-1 
ɉɚɪɚɦɟɬɪ ɉɨɤɚɡɚɬɟɥɶ ȿɞɢɧɢɰɵ 

ɢɡɦɟɪɟɧɢɹ 
Ɇɨɳɧɨɫɬɶ 3 ɤȼɬ 

Ɇɚɤɫɢɦɚɥɶɧɨ ɞɨɩɭɫɬɢɦɵɣ 
ɞɢɚɦɟɬɪ ɚɪɦɚɬɭɪɵ 

10-32 ɦɦ 

ȼɧɭɬɪɟɧɧɢɣ ɪɚɞɢɭɫ ɝɢɛɚ 20-55 ɦɦ 
Ƚɚɛɚɪɢɬɵ Ⱦ×ȼ×ɒ 79×69×68 ɫɦ 

ȼɟɫ 380 ɤɝ 
 

ɋ ɩɨɦɨɳɶɸ ɦɨɫɬɨɜɨɝɨ ɤɪɚɧɚ ɯɥɵɫɬɵ ɨɬɩɪɚɜɥɹɸɬɫɹ ɜ ɫɜɚɪɨɱɧɵɣ ɰɟɯ. 
 
ɋɜɚɪɤɚ ɚɪɦɚɬɭɪɵ 
Ⱦɚɥɟɟ ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɢɡɜɟɫɬɢ ɫɜɚɪɤɭ ɨɫɧɨɜɧɨɝɨ ɤɚɪɤɚɫɚ ɢ ɫɨɟɞɢɧɢɬɶ ɫ 

ɦɨɧɬɚɠɧɵɦɢ ɩɟɬɥɹɦɢ. ɋɜɚɪɤɚ ɩɪɨɢɡɜɨɞɢɬɫɹ ɫɜɚɪɨɱɧɵɦ ɢɧɜɟɪɬɨɪɨɦ ɆɆȺ G 
250I ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɦ ɞɥɹ ɪɭɱɧɨɣ ɞɭɝɨɜɨɣ ɫɜɚɪɤɢ. Ⱦɥɹ ɫɜɚɪɤɢ ɧɟɨɛɯɨɞɢɦɵ 
ɷɥɟɤɬɪɨɞɵ ɦɚɪɤɢ ȺɇɈ – 20 ɞɢɚɦɟɬɪɨɦ 4 ɦɦ. ɗɬɚ ɦɚɪɤɚ ɷɥɟɤɬɪɨɞɨɜ ɫɦɨɝɥɚ 
ɡɚɪɟɤɨɦɟɧɞɨɜɚɬɶ ɫɟɛɹ ɤɚɤ ɩɪɨɞɭɤɬ ɜɵɫɨɤɨɬɟɯɧɨɥɨɝɢɱɧɵɣ. Ɉɧɢ ɩɪɢɦɟɧɹɸɬɫɹ 
ɞɥɹ ɫɜɚɪɤɢ ɫɬɵɤɨɜɵɯ, ɭɝɥɨɜɵɯ, ɧɚɯɥɟɫɬɨɱɧɵɯ ɪɹɞɨɜɵɯ ɫɨɟɞɢɧɟɧɢɣ ɢ 
ɫɟɪɶɟɡɧɵɯ ɦɟɬɚɥɥɨɤɨɧɫɬɪɭɤɰɢɣ. Ȼɥɚɝɨɞɚɪɹ ɢɦ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɥɟɝɤɨɟ ɢ 
ɛɵɫɬɪɨɟ ɡɚɠɢɝɚɧɢɟ ɞɭɝɢ, ɦɟɥɤɨɱɟɲɭɣɱɚɬɨɟ ɫɨɡɞɚɧɢɟ ɲɜɚ ɦɟɬɚɥɥɚ, 
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ɫɚɦɨɩɪɨɢɡɜɨɥɶɧɨɟ ɢɥɢ ɥɟɝɤɨɟ ɨɬɞɟɥɟɧɢɟ ɲɥɚɤɨɜɨɣ ɤɨɪɤɢ. Ɋɚɫɯɨɞɭɟɬɫɹ ɷɬɨɬ 
ɜɢɞ ɷɥɟɤɬɪɨɞɚ ɜ ɦɢɧɢɦɚɥɶɧɵɯ ɤɨɥɢɱɟɫɬɜɚɯ. Ɉɬɯɨɞɨɦ ɧɚ ɷɬɨɦ ɷɬɚɩɟ ɛɭɞɭɬ 
ɹɜɥɹɬɶɫɹ ɨɝɚɪɤɢ ɨɬ ɷɥɟɤɬɪɨɞɨɜ. 

Ƚɨɬɨɜɚɹ ɫɟɬɤɚ ɩɪɢ ɩɨɦɨɳɢ ɚɜɬɨɩɨɝɪɭɡɱɢɤɚ ɬɪɚɧɫɩɨɪɬɢɪɭɟɬɫɹ ɧɚ ɩɨɫɬ 
ɚɪɦɢɪɨɜɚɧɢɹ, ɝɞɟ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɧɚ ɩɨɞɞɨɧ ɞɥɹ ɮɨɪɦɨɜɚɧɢɹ ɛɥɨɤɚ. 

 

 

Ɋɢɫɭɧɨɤ 18 - ɋɜɚɪɨɱɧɵɣ ɢɧɜɟɧɬɨɪ 
 

Ɍɚɛɥɢɰɚ 14 – Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɆɆȺ G 250I 
ɉɚɪɚɦɟɬɪ ɉɨɤɚɡɚɬɟɥɶ ȿɞɢɧɢɰɵ 

ɢɡɦɟɪɟɧɢɹ 
ɋɟɬɶ ɩɢɬɚɧɢɹ 3 ̴ 400 ± 15 % ȼ 

ɉɨɬɪɟɛɥɹɟɦɚɹ ɦɨɳɧɨɫɬɶ 12,3 ɤȼɚ 
Ɇɚɤɫɢɦɚɥɶɧɵɣ 

ɩɨɬɪɟɛɥɹɟɦɵɣ ɬɨɤ 
16 Ⱥ 

ɇɚɩɪɹɠɟɧɢɟ ɯɨɥɨɫɬɨɝɨ ɯɨɞɚ 85 ȼ 
ɇɚɩɪɹɠɟɧɢɟ ɞɭɝɢ 20,4-30,0 ȼ 

Ⱦɢɚɩɚɡɨɧ ɬɨɤɚ ɫɜɚɪɤɢ 10-250 Ⱥ (WIG) 
Ⱦɢɚɩɚɡɨɧ ɬɨɤɚ ɫɜɚɪɤɢ 20-250 Ⱥ 

(ɷɥɟɤɬɪɨɞ) 
Ɍɨɤ ɫɜɚɪɤɢ ɉȼ 100 (+40ºɋ) 180 Ⱥ 
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 14 
Ɍɨɤ ɫɜɚɪɤɢ ɉȼ 60 (+40ºɋ) 200 Ⱥ 
Ɍɨɤ ɫɜɚɪɤɢ ɉȼ 40 (+40ºɋ) 250 Ⱥ 

ɄɉȾ 0,9 - 
Ʉɥɚɫɫ ɡɚɳɢɬɵ IP 23 - 

Ʉɥɚɫɫ ɢɡɨɥɹɰɢɢ F - 
ɂɫɬɨɱɧɢɤ ɩɢɬɚɧɢɹ, ɦɦ 500 x 250 x 430 ɦɦ 

Ɇɚɫɫɚ, ɤɝ 18,5 ɤɝ 
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3 ȼɨɡɞɟɣɫɬɜɢɟ ɤɨɬɟɥɶɧɨɣ ɧɚ ɚɬɦɨɫɮɟɪɭ 
 
Ɋɚɫɱɟɬ ɜɵɛɪɨɫɨɜ Зȼ ɩɪɢ ɫɠɢɝɚɧɢɢ ɬɜɟɪɞɨɝɨ ɬɨɩɥɢɜɚ ɜ ɤɨɬɥɟ 
ɍɝɨɥɶ Ʉɚɧɫɤɨ-Ⱥɱɢɧɫɤɨɝɨ ɛɚɫɫɟɣɧɚ, ɂɪɲɚ-Ȼɨɪɨɞɢɧɫɤɨɟ ɦɟɫɬɨɪɨɠɞɟɧɢɟ; 
Ɇɚɪɤɚ, ɤɥɚɫɫ: Ȼ2, Ɋ; 
Ʉɨɬɥɨɚɝɪɟɝɚɬ: Ʉȿ 10-14ɋ (ɧɟɩɨɞɜɢɠɧɚɹ ɪɟɲɟɬɤɚ); 
ȼ, ɬ/ɝɨɞ= 18000; 48 
Bmax= 1,3 ɬ/ɱɚɫ; 0,022 
Ɍɢɩ ȽɈɍ: ɰɢɤɥɨɧ ɐɇ-15; 
n, % = 73; 
ɇ, ɦ = 80; 85 
D, ɦɦ = 1,5 ɦ; 
ɗɥɟɦɟɧɬɚɪɧɵɣ ɫɨɫɬɚɜ ɬɨɩɥɢɜɚ, % 

W 33,0; 

A 6,0; 

kS  = 0,2; 

oS =43,7; 

C 43,7; 

H 3,0; 

N 0,6; 


iQ 14,95 ɆȾɠ/ɤɝ; 
 1,2; 
3q 1; 

4q 12; 
F=8,7 ɦ2  

 
Ɋɚɫɱɟɬ ɨɛɴɟɦɚ ɫɭɯɢɯ ɞɵɦɨɜɵɯ ɝɚɡɨɜ 
Ɉɛɴɟɦ ɫɭɯɢɯ ɞɵɦɨɜɵɯ ɝɚɡɨɜ ɩɪɢ ɧɨɪɦɚɥɶɧɵɯ ɭɫɥɨɜɢɹɯ ɨɩɪɟɞɟɥɹɟɬɫɹ 

ɩɨ ɭɪɚɜɧɟɧɢɸ (1): 
 

0
OH

00
ɝɫɝ 2

VV)1(VV                                                                         (1) 
 

ɝɞɟ 0V , 0
ɝV  ɢ 0

OH2
V - ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɨɛɴɟɦɵ ɜɨɡɞɭɯɚ, ɞɵɦɨɜɵɯ ɝɚɡɨɜ ɢ 

ɜɨɞɹɧɵɯ ɩɚɪɨɜ ɩɪɢ ɫɬɟɯɢɨɦɟɬɪɢɱɟɫɤɨɦ ɫɠɢɝɚɧɢɢ ɨɞɧɨɝɨ ɤɢɥɨɝɪɚɦɦɚ (1 ɧɦ3) 
ɬɨɩɥɢɜɚ, ɧɦ3/ɤɝ (ɧɦ3/ɧɦ3). 
 

Ⱦɥɹ ɬɜɟɪɞɨɝɨ ɢ ɠɢɞɤɨɝɨ ɬɨɩɥɢɜɚ ɪɚɫɱɟɬ ɜɵɩɨɥɧɹɸɬ ɩɨ ɯɢɦɢɱɟɫɤɨɦɭ 
ɫɨɫɬɚɜɭ ɫɠɢɝɚɟɦɨɝɨ ɬɨɩɥɢɜɚ ɩɨ ɮɨɪɦɭɥɚɦ (2), (3), (4): 
 




  O0333,0H265,0)S375,0ɋ(0889,0V kopɫɝ            (2) 
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  V0151,0W0214,0H111,0V0
OH 2          (3) 

 

0
OH

0kop0
OHRO

0
ɝ 222

V
100

N
8,0V79,0

100

S375,0Cr
866,1VVV 





     (4)  

 
ɝɞɟ 


 N,O,H,S,ɋ kop - ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɫɨɞɟɪɠɚɧɢɟ ɭɝɥɟɪɨɞɚ, 

ɫɟɪɵ (ɨɪɝɚɧɢɱɟɫɤɨɣ ɢ ɤɨɥɱɟɞɚɧɧɨɣ), ɜɨɞɨɪɨɞɚ, ɤɢɫɥɨɪɨɞɚ ɢ ɚɡɨɬɚ ɜ ɪɚɛɨɱɟɣ 
ɦɚɫɫɟ ɬɨɩɥɢɜɚ, %; 

W - ɜɥɚɠɧɨɫɬɶ ɪɚɛɨɱɟɣ ɦɚɫɫɵ ɬɨɩɥɢɜɚ, %. 
 
V0 = 0,0889(43,7 + 0,3750,2) + 0,2653 – 0,033313,5 = 4,23 ɧɦ3/ɤɝ; 

 
0

Ɉɇ2
V = 0,1113 + 0,012433 + 0,01614,2354 = 0,8102 ɤɝ/ɧɦ3 ; 

 

978,48102,0
100

6,0
8,02354,479,0

100
2,0375,07,43

866,1V0 


 ɤɝ/ɧɦ3

; 

ɫɝV  = 4,978 + (1,2 - 1)4,2354 - 0,8102 = 5,015 ɤɝ/ɧɦ3  
 

Ɋɚɫɱɟɬ ɜɵɛɪɨɫɨɜ ɬɜɟɪɞɵɯ ɱɚɫɬɢɰ 
ɋɭɦɦɚɪɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɬɜɟɪɞɵɯ ɱɚɫɬɢɰ (ɥɟɬɭɱɟɣ ɡɨɥɵ ɢ ɧɟɫɝɨɪɟɜɲɟɝɨ 

ɬɨɩɥɢɜɚ) Мɬɜ, ɩɨɫɬɭɩɚɸɳɢɯ ɜ ɚɬɦɨɫɮɟɪɭ ɫ ɞɵɦɨɜɵɦɢ ɝɚɡɚɦɢ ɤɨɬɥɨɜ (ɝ/ɫ, 
ɬ/ɝɨɞ), ɜɵɱɢɫɥɹɸɬ ɩɨ ɮɨɪɦɭɥɟ (5): 

 

)1)(
68,32

Q
qȺɚ(ȼ01,0Ɇ 3

r
i

4ɭɧɬɜ  
                                                   (5)

 
 

12,0ɭɧ   

 
Ɇɬɜ = 0,01*48*(0,12*6 + 12(14,95/32,68))(1 – 0,73) = 0,8 ɬ/ɝɨɞ = 0,02 ɝ/ɫ 

 
Ɋɚɫɱɟɬ ɜɵɛɪɨɫɨɜ ɨɤɫɢɞɨɜ ɚɡɨɬɚ 
Ⱦɥɹ ɤɨɬɥɨɜ, ɨɛɨɪɭɞɨɜɚɧɧɵɯ ɬɨɩɤɚɦɢ ɫ ɧɟɩɨɞɜɢɠɧɨɣ, ɰɟɩɧɨɣ ɪɟɲɟɬɤɨɣ, 

ɫ ɩɧɟɜɦɨɦɟɯɚɧɢɱɟɫɤɢɦ ɡɚɛɪɚɫɵɜɚɬɟɥɟɦ ɢ ɞɥɹ ɲɚɯɬɧɵɯ ɬɨɩɨɤ ɫ ɧɚɤɥɨɧɧɨɣ 
ɪɟɲɟɬɤɨɣ ɫɭɦɦɚɪɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɨɤɫɢɞɨɜ ɚɡɨɬɚ NOx ɜ ɩɟɪɟɫɱɟɬɟ ɧɚ NO2 (ɜ ɝ/ɫ, 
ɬ/ɝɨɞ), ɜɵɛɪɚɫɵɜɚɟɦɵɯ ɜ ɚɬɦɨɫɮɟɪɭ c ɞɵɦɨɜɵɦɢ ɝɚɡɚɦɢ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ 
ɮɨɪɦɭɥɟ (6): 

 

n
m
NOipNO kKQBɆ

2x 
                                                                    (6)       
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ɝɞɟ pB  - ɪɚɫɱɟɬɧɵɣ ɪɚɫɯɨɞ ɬɨɩɥɢɜɚ [ɤɝ/ɫ (ɬ/ɝɨɞ)], ɨɩɪɟɞɟɥɹɟɦɵɣ ɩɨ 

ɫɥɟɞɭɸɳɟɣ ɮɨɪɦɭɥɟ (7):  
 

)
100
q

1(BB 4
p  ,                                                                                         (7) 

 

iQ  - ɧɢɡɲɚɹ ɬɟɩɥɨɬɚ ɫɝɨɪɚɧɢɹ ɬɨɩɥɢɜɚ, ɆȾɠ/ɤɝ; 
m
NO2

K  - ɭɞɟɥɶɧɵɣ ɜɵɛɪɨɫ ɨɤɫɢɞɨɜ ɚɡɨɬɚ ɩɪɢ ɫɥɨɟɜɨɦ ɫɠɢɝɚɧɢɢ 
ɬɜɟɪɞɨɝɨ ɬɨɩɥɢɜɚ, ɝ/ɆȾɠ. 

ȼɟɥɢɱɢɧɚ m
NO2

K  ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (8): 

 

4
R

r
i

6
m

3m
NO qQ)

100
R100

46,51(1035,0K
2


  ,              (8)

 
 

ɝɞɟ m - ɤɨɷɮɮɢɰɢɟɧɬ ɢɡɛɵɬɤɚ ɜɨɡɞɭɯɚ ɜ ɬɨɩɤɟ, ɨɩɪɟɞɟɥɹɟɦɵɣ ɩɨ 
ɮɨɪɦɭɥɟ (9): 
 

2
m O21

21


                                                                                       (9)
 

 

ɝɞɟ 
2

m O21
21

O


  - ɤɨɧɰɟɧɬɪɚɰɢɹ ɤɢɫɥɨɪɨɞɚ ɜ ɞɵɦɨɜɵɯ ɝɚɡɚɯ ɡɚ ɤɨɬɥɨɦ, 

%, ɧɨ ɩɪɢ ɨɬɫɭɬɫɬɜɢɢ ɢɧɮɨɪɦɚɰɢɢ ɨ ɤɨɧɰɟɧɬɪɚɰɢɢ ɤɢɫɥɨɪɨɞɚ ɜ ɞɵɦɨɜɵɯ 
ɝɚɡɚɯ ɡɚ ɤɨɬɥɨɦ ɦɨɠɧɨ ɩɪɢɧɢɦɚɬɶ 5,2m  ; 

6R  - ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɝɪɚɧɭɥɨɦɟɬɪɢɱɟɫɤɨɝɨ ɫɨɫɬɚɜɚ ɭɝɥɹ - ɨɫɬɚɬɨɤ ɧɚ 
ɫɢɬɟ ɫ ɪɚɡɦɟɪɨɦ ɹɱɟɟɤ 6 ɦɦ, % (ɩɪɢɧɢɦɚɟɬɫɹ ɩɨ ɫɟɪɬɢɮɢɤɚɬɭ ɧɚ ɬɨɩɥɢɜɨ) 6R
= 40; 

Rq - ɬɟɩɥɨɜɨɟ ɧɚɩɪɹɠɟɧɢɟ ɡɟɪɤɚɥɚ ɝɨɪɟɧɢɹ, ɆBɬ/ɦ2. 

ȼɟɥɢɱɢɧɚ Rq  ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (10): 
 

F
Q

q m
R                                                                                                      (10) 

 
ɝɞɟ F - ɡɟɪɤɚɥɨ ɝɨɪɟɧɢɹ (ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɩɚɫɩɨɪɬɧɵɦ ɞɚɧɧɵɦ 

ɤɨɬɟɥɶɧɨɣ ɭɫɬɚɧɨɜɤɢ), ɦ2, F = 8,7 

r  - ɛɟɡɪɚɡɦɟɪɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɜɥɢɹɧɢɟ ɪɟɰɢɪɤɭɥɹɰɢɢ 
ɞɵɦɨɜɵɯ ɝɚɡɨɜ, ɩɨɞɚɜɚɟɦɵɯ ɜ ɫɦɟɫɢ ɫ ɞɭɬɶɟɜɵɦ ɜɨɡɞɭɯɨɦ ɩɨɞ ɤɨɥɨɫɧɢɤɨɜɭɸ 
ɪɟɲɟɬɤɭ, ɧɚ ɨɛɪɚɡɨɜɚɧɢɟ ɨɤɫɢɞɨɜ ɚɡɨɬɚ; 
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r075,01r                         (11) 
 

ɝɞɟ r - ɫɬɟɩɟɧɶ ɪɟɰɢɪɤɭɥɹɰɢɢ ɞɵɦɨɜɵɯ ɝɚɡɨɜ, %; r = 1 

nk  - ɤɨɷɮɮɢɰɢɟɧɬ ɩɟɪɟɫɱɟɬɚ; 
ɩɪɢ ɨɩɪɟɞɟɥɟɧɢɢ ɜɵɛɪɨɫɨɜ ɜ ɝɪɚɦɦɚɯ ɜ ɫɟɤɭɧɞɭ  1kn  ; 

ɩɪɢ ɨɩɪɟɞɟɥɟɧɢɢ ɜɵɛɪɨɫɨɜ ɜ ɬɨɧɧɚɯ ɜ ɝɨɞ 3
n 10k  . 

 
Br = 48(1 – 12/100) = 42,24 ɬ/ɝɨɞ = 1,33 ɝ/ɫ; 
 
Qm = 1,33*14,95 = 19,88 Ɇȼɬ; 
 
qm = 19,88/8,7 = 2,29; 
 

11075,01r  ; 
 

KNO2 = Ͳ,͵ͷ ∙ ͳͲ−ଷ ∙ ʹ,ͷሺͳ + ͷ,Ͷ͸ ଵ଴଴−ସ଴ଵ଴଴ ሻ ∙ √ͳͶ,ͻͷ ∙ ʹ,ʹͻర  = 0,0089 

ɝ/ɆȾɠ; 
 

MNOx = Ͳ,͹͸ ∙ ͳͶ,ͻͷ ∙ Ͳ,ͲͲͺͻ ∙ ͳ ∙ ͳ = Ͳ,ͳͲͳ ɝ/c; 
 
MNO2 = Ͳ,ͺ ∙ Ͳ,ͳͲͳ = Ͳ,Ͳͺ ɝ/ɫ = 2,52 ɬ/ɝɨɞ; 
 
MNO = 0,13∙ Ͳ,ͳͲͳ = 0,013 ɝ/ɫ = 0,41 ɬ/ɝɨɞ 

 
Ɋɚɫɱɟɬ ɜɵɛɪɨɫɨɜ ɨɤɫɢɞɚ ɫɟɪɵ 
ɋɭɦɦɚɪɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɨɤɫɢɞɨɜ ɫɟɪɵ 

2SOM , ɜɵɛɪɚɫɵɜɚɟɦɵɯ 
ɚɬɦɨɫɮɟɪɭ ɫ ɞɵɦɨɜɵɦɢ ɝɚɡɚɦɢ (ɝ/ɫ, ɬ/ɝɨɞ), ɜɵɱɢɫɥɹɸɬ ɩɨ ɮɨɪɦɭɥɟ (12): 

 
)1)(1(BS02,0M //

SO
/
SO

r
SO 222

                                                (12) 
 

ɝɞɟ B - ɪɚɫɯɨɞ ɧɚɬɭɪɚɥɶɧɨɝɨ ɬɨɩɥɢɜɚ ɡɚ ɪɚɫɫɦɚɬɪɢɜɚɟɦɵɣ ɩɟɪɢɨɞ, ɝ/ɫ 
(ɬ/ɝɨɞ); 

rS  - ɫɨɞɟɪɠɚɧɢɟ ɫɟɪɵ ɜ ɬɨɩɥɢɜɟ ɧɚ ɪɚɛɨɱɭɸ ɦɚɫɫɭ, %; 
/
SO2

  - ɞɨɥɹ ɨɤɫɢɞɨɜ ɫɟɪɵ, ɫɜɹɡɵɜɚɟɦɵɯ ɥɟɬɭɱɟɣ ɡɨɥɨɣ ɜ ɤɨɬɥɟ; 
//
SO2

  - ɞɨɥɹ ɨɤɫɢɞɨɜ ɫɟɪɵ, ɭɥɚɜɥɢɜɚɟɦɵɯ ɜ ɦɨɤɪɨɦ ɡɨɥɨɭɥɨɜɢɬɟɥɟ 

ɩɨɩɭɬɧɨ ɫ ɭɥɚɜɥɢɜɚɧɢɟɦ ɬɜɟɪɞɵɯ ɱɚɫɬɢɰ. Ⱦɨɥɹ ɨɤɫɢɞɨɜ ɫɟɪɵ ( //
SO2

 ), 

ɭɥɚɜɥɢɜɚɟɦɵɯ ɜ ɫɭɯɢɯ ɡɨɥɨɭɥɨɜɢɬɟɥɹɯ, ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɨɣ ɧɭɥɸ. 
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MSO2 = Ͳ,Ͳʹ ∙ Ͷͺ ∙ Ͳ,ʹሺͳ − Ͳ,ʹሻሺͳ − Ͳሻ = 0,15 ɬ/ɝɨɞ = 0,005 ɝ/ɫ 
 

Ɋɚɫɱɟɬ ɜɵɛɪɨɫɨɜ ɨɤɫɢɞɚ ɭɝɥɟɪɨɞɚ 
Ɋɚɫɱɟɬ ɤɨɥɢɱɟɫɬɜɚ ɜɵɛɪɨɫɨɜ CO ɜɵɩɨɥɧɹɟɬɫɹ ɩɨ ɞɚɧɧɵɦ 

ɢɧɫɬɪɭɦɟɧɬɚɥɶɧɵɯ ɡɚɦɟɪɨɜ. 
ɉɪɢ ɨɬɫɭɬɫɬɜɢɢ ɞɚɧɧɵɯ ɢɧɫɬɪɭɦɟɧɬɚɥɶɧɵɯ ɡɚɦɟɪɨɜ ɨɰɟɧɤɚ ɫɭɦɦɚɪɧɨɝɨ 

ɤɨɥɢɱɟɫɬɜɚ ɜɵɛɪɨɫɨɜ ɨɤɫɢɞɚ ɭɝɥɟɪɨɞɚ, ɝ/ɫ (ɬ/ɝɨɞ), ɦɨɠɟɬ ɛɵɬɶ ɜɵɩɨɥɧɟɧɚ ɩɨ 
ɫɥɟɞɭɸɳɟɦɭ ɫɨɨɬɧɨɲɟɧɢɸ (13): 

 

)
100
q

1(BC10M 4
CO

3
ɋɈ                                                                              (13)

 
 

ɝɞɟ B - ɪɚɫɯɨɞ ɬɨɩɥɢɜɚ, ɝ/ɫ (ɬ/ɝɨɞ); 
ɋɈM  - ɜɵɯɨɞ ɨɤɫɢɞɚ ɭɝɥɟɪɨɞɚ ɩɪɢ ɫɠɢɝɚɧɢɢ ɬɨɩɥɢɜɚ, ɝ/ɤɝ (ɝ/ɧɦ3) ɢɥɢ 

ɤɝ/ɬ (ɤɝ/ɬɵɫ. ɧɦ3). Ɉɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (14): 
 

r
i3ɋɈ RQqC                                                                                           (14) 

 
ɝɞɟ 3q  - ɩɨɬɟɪɢ ɬɟɩɥɚ ɜɫɥɟɞɫɬɜɢɟ ɯɢɦɢɱɟɫɤɨɣ ɧɟɩɨɥɧɨɬɵ ɫɝɨɪɚɧɢɹ 

ɬɨɩɥɢɜɚ, %; 
R - ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɞɨɥɸ ɩɨɬɟɪɢ ɬɟɩɥɚ ɜɫɥɟɞɫɬɜɢɟ 

ɯɢɦɢɱɟɫɤɨɣ ɧɟɩɨɥɧɨɬɵ ɫɝɨɪɚɧɢɹ ɬɨɩɥɢɜɚ, ɨɛɭɫɥɨɜɥɟɧɧɭɸ ɧɚɥɢɱɢɟɦ ɜ 
ɩɪɨɞɭɤɬɚɯ ɧɟɩɨɥɧɨɝɨ ɫɝɨɪɚɧɢɹ ɨɤɫɢɞɚ ɭɝɥɟɪɨɞɚ; 


iQ  - ɧɢɡɲɚɹ ɬɟɩɥɨɬɚ ɫɝɨɪɚɧɢɹ ɧɚɬɭɪɚɥɶɧɨɝɨ ɬɨɩɥɢɜɚ, ɆȾɠ/ɤɝ 

(ɆȾɠ/ɧɦ3); 

4q  - ɩɨɬɟɪɢ ɬɟɩɥɚ ɜɫɥɟɞɫɬɜɢɟ ɦɟɯɚɧɢɱɟɫɤɨɣ ɧɟɩɨɥɧɨɬɵ ɫɝɨɪɚɧɢɹ 
ɬɨɩɥɢɜɚ, %. 

ɋɋɈ = ͳ ∙ ͳ ∙ ͳͶ,ͻͷ = 10,24; 
 

MCO = ͳͲ−ଷ ∙ Ͷͺ ∙ ͳͲ,ʹͶሺͳ − ଵଶଵ଴଴ሻ = 0,43 ɬ/ɝɨɞ = 0,014 ɝ/ɫ 

 
Ɋɚɫɱɟɬ ɤɨɧɰɟɧɬɪɚɰɢɣ ɛɟɧɡ(ɚ)ɩɢɪɟɧɚ ɜ ɭɯɨɞяɳɢɯ ɝɚɡɚɯ 
ȼɵɛɪɨɫ ɛɟɧɡ(ɚ)ɩɢɪɟɧɚ, ɩɨɫɬɭɩɚɸɳɟɝɨ ɜ ɚɬɦɨɫɮɟɪɭ ɫ ɞɵɦɨɜɵɦɢ ɝɚɡɚɦɢ 

ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (15): 
 

ɉp.r.cɉ)ɚ(Ȼɉ)ɚ(Ȼ kBVɋM                                                                     (15) 

 
ɝɞɟ ɉ)ɚ(Ȼɋ - ɦɚɫɫɨɜɚɹ ɤɨɧɰɟɧɬɪɚɰɢɹ ɛɟɧɡ(ɚ)ɩɢɪɟɧɚ ɜ ɫɭɯɢɯ ɞɵɦɨɜɵɯ 

ɝɚɡɚɯ ɩɪɢ ɫɬɚɧɞɚɪɬɧɨɦ ɤɨɷɮɮɢɰɢɟɧɬɟ ɢɡɛɵɬɤɚ ɜɨɡɞɭɯɚ 4,1 , ɢ 
ɧɨɪɦɚɥɶɧɵɯ ɭɫɥɨɜɢɹɯ, [ɦɝ/ɦଷ];  
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.r.cV - ɨɛɴɟɦ ɫɭɯɢɯ ɞɵɦɨɜɵɯ ɝɚɡɨɜ, ɨɛɪɚɡɭɸɳɢɯɫɹ ɩɪɢ ɩɨɥɧɨɦ ɫɝɨɪɚɧɢɢ 
[1 ɤɝ (1 ɦଷ)] ɬɨɩɥɢɜɚ;  

ɪȼ - ɪɚɫɱɟɬɧɵɣ ɪɚɫɯɨɞ ɬɨɩɥɢɜɚ [ɬ/ɝ];  

nk - ɤɨɷɮɮɢɰɢɟɧɬ ɩɟɪɟɫɱɟɬɚ. 
Ʉɨɧɰɟɧɬɪɚɰɢɸ ɛɟɧɡ(ɚ)ɩɢɪɟɧɚ ɜ ɫɭɯɢɯ ɞɵɦɨɜɵɯ ɝɚɡɚɯ ɤɨɬɥɨɜ ɦɚɥɨɣ 

ɦɨɳɧɨɫɬɢ ɩɪɢ ɫɥɨɟɜɨɦ ɫɠɢɝɚɧɢɢ ɬɜɟɪɞɵɯ ɬɨɩɥɢɜ ɛɩɫ  (ɦɝ/ɧɦ3), ɩɪɢɜɟɞɟɧɧɭɸ 
ɤ ɢɡɛɵɬɤɭ ɜɨɡɞɭɯɚ ɜ ɝɚɡɚɯ α = 1,4, ɪɚɫɫɱɢɬɵɜɚɸɬ ɩɨ ɮɨɪɦɭɥɟ (16): 
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
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                                                                (16)
 

 
ɝɞɟ  А - ɤɨɷɮɮɢɰɢɟɧɬ, ɯɚɪɚɤɬɟɪɢɡɭɸɳɢɣ ɬɢɩ ɤɨɥɨɫɧɢɤɨɜɨɣ ɪɟɲɟɬɤɢ ɢ 

ɜɢɞ ɬɨɩɥɢɜɚ. 
Ʉɨɷɮɮɢɰɢɟɧɬ А ɩɪɢɧɢɦɚɸɬ ɨɬ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɜɢɞɚ ɬɨɩɥɢɜɚ: 
ɭɝɨɥɶ ɢ ɫɥɚɧɰɵ – 2,5; 
ɞɪɟɜɟɫɢɧɚ ɢ ɬɨɪɮ – 1,5. 

r
iQ  - ɧɢɡɲɚɹ ɬɟɩɥɨɬɚ ɫɝɨɪɚɧɢɹ ɬɨɩɥɢɜɚ, ɆȾɠ/ɤɝ; 

R - Ʉɨɷɮɮɢɰɢɟɧɬ, ɯɚɪɚɤɬɟɪɢɡɭɸɳɢɣ ɬɟɦɩɟɪɚɬɭɪɧɵɣ ɭɪɨɜɟɧɶ ɷɤɪɚɧɨɜ, 
ɩɪɢɧɢɦɚɟɬɫɹ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɬɟɦɩɟɪɚɬɭɪɵ: 

>150 °ɋ – R = 350; 
<150 °ɋ – R = 290. 
tɧ - ɬɟɦɩɟɪɚɬɭɪɚ ɧɚɫɵɳɟɧɢɹ ɩɪɢ ɞɚɜɥɟɧɢɢ ɜ ɛɚɪɚɛɚɧɟ ɩɚɪɨɜɵɯ ɤɨɬɥɨɜ 

ɢɥɢ ɧɚ ɜɵɯɨɞɟ ɢɡ ɤɨɬɥɚ ɞɥɹ ɜɨɞɨɝɪɟɣɧɵɯ ɤɨɬɥɨɜ; (ɫɦ. ɧɨɪɦɚɬɢɜɧɵɣ ɦɟɬɨɞ 
«Ɍɟɩɥɨɜɨɣ ɪɚɫɱɟɬ ɤɨɬɟɥɶɧɵɯ ɚɝɪɟɝɚɬɨɜ»); 

Ʉɞ - ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɧɚɝɪɭɡɤɭ ɤɨɬɥɚ (17): 
 

2,1

ɮ

ɧ
ɞ D

DɄ 









                                                                                               (17)

 

 
ɝɞɟ ɧD - ɧɨɦɢɧɚɥɶɧɚɹ ɧɚɝɪɭɡɤɚ ɤɨɬɥɚ, ɤɝ/ɫ; 

ɮD  - ɮɚɤɬɢɱɟɫɤɚɹ ɧɚɝɪɭɡɤɚ ɤɨɬɥɚ, ɤɝ/ɫ; 

ɡɭɄ  - ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɫɬɟɩɟɧɶ ɭɥɚɜɥɢɜɚɧɢɹ ɛɟɧɡ(ɚ)ɩɢɪɟɧɚ 
ɡɨɥɨɭɥɨɜɢɬɟɥɟɦ ɢ ɨɩɪɟɞɟɥɹɟɦɵɣ ɩɨ ɫɨɨɬɧɨɲɟɧɢɸ (18): 

 
zn1Ʉ ɡɭɡɭ                    (18) 

 

ɫɛɩ = ͳͲ−ଷሺଶ,ହ∙ଵସ,9ହ
ɟమ,ఱ∙భ,భ + ଷହ଴ଵହ଴ሻ ∙ ͳ ∙ Ͳ,ʹ͹ ∙ ͳͲ−ଷ = ͳ,ʹ͹ͷ ∙ ͳͲ−ଷ ɦɝ/ɦ3; 

 

Ɇɛ(ɚ)ɩ = ͳ,ʹ͹ͷ ∙ ͳͲ−ଷ ∙ ͷ,Ͳͳͷ ∙ Ͷͺ ∙ ͳͲ−ଷ = 306, 92 ∙ ͳͲ−଺ ɬ/ɝɨɞ; 
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Ɇɛ(ɚ)ɩ = ͳ,ʹ͹ͷ ∙ ͳͲ−ଷ ∙ ͷ,Ͳͳͷ ∙ Ͷͺ ∙ Ͳ,ʹ͹ͺ ∙ ͳͲ−ଷ = 85,32 ∙ ͳͲ−଺ ɝ/ɫ 

 
Ɍɚɛɥɢɰɚ 15 – ɋɨɞɟɪɠɚɧɢɟ Ɂȼ ɜ ɭɯɨɞɹɳɢɯ ɞɵɦɨɜɵɯ ɝɚɡɚɯ  ɤɨɬɥɨɚɝɪɟɝɚɬɚ 

Ʉȿ10-14ɋ 

ȼɟɳɟɫɬɜɨ ɝ/ɫ ɬ/ɝ 

Ɍɜɟɪɞɵɟ ɱɚɫɬɢɰɵ 0,02 0,8 
NO 0,013 0,41 
NO2 0,08 2,52 
SO2 0,005 0,15 
CO 0,14 710,43 

Ȼɟɧɡ(ɚ)ɩɢɪɟɧ 85,32 ∙ ͳͲ−଺ 306, 92 ∙ ͳͲ−଺ 
 

  



37 
 

4 ȼɨɡɞɟɣɫɬɜɢɟ ɩɪɟɞɩɪɢɹɬɢɹ ɧɚ ɚɬɦɨɫɮɟɪɭ ɨɬ ɬɨɱɟɱɧɨɝɨ ɢɫɬɨɱɧɢɤɚ  
 
Ɋɚɫɱɟɬ ɪɚɫɫɟɢɜɚɧɢɹ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɜ ɚɬɦɨɫɮɟɪɟ ɩɪɨɢɡɜɨɞɢɬɫɹ 

ɩɨ ɫɩɟɰɢɚɥɶɧɨɣ ɦɟɬɨɞɢɤɟ – «Ɇɟɬɨɞɵ ɪɚɫɱɟɬɨɜ ɪɚɫɫɟɢɜɚɧɢɹ ɜɵɛɪɨɫɨɜ 
ɜɪɟɞɧɵɯ (ɡɚɝɪɹɡɧɹɸɳɢɯ) ɜɟɳɟɫɬɜ ɜ ɚɬɦɨɫɮɟɪɧɨɦ ɜɨɡɞɭɯɟ». Ɉɛɳɟɪɨɫɫɢɣɫɤɢɣ 
ɧɨɪɦɚɬɢɜɧɵɣ ɞɨɤɭɦɟɧɬ ɛɚɡɢɪɭɟɬɫɹ ɧɚ ɱɢɫɥɟɧɧɵɯ ɢ ɚɧɚɥɢɬɢɱɟɫɤɢɯ ɪɟɲɟɧɢɹɯ 
ɨɫɧɨɜɧɨɝɨ ɭɪɚɜɧɟɧɢɹ ɬɭɪɛɭɥɟɧɬɧɨɣ ɞɢɮɮɭɡɢɢ ɩɪɢɦɟɫɢ. 

«Ɇɟɬɨɞɵ ɪɚɫɱɟɬɨɜ ɪɚɫɫɟɢɜɚɧɢɹ ɜɵɛɪɨɫɨɜ ɜɪɟɞɧɵɯ (ɡɚɝɪɹɡɧɹɸɳɢɯ) 
ɜɟɳɟɫɬɜ ɜ ɚɬɦɨɫɮɟɪɧɨɦ ɜɨɡɞɭɯɟ» ɭɫɬɚɧɚɜɥɢɜɚɟɬ ɬɪɟɛɨɜɚɧɢɹ ɜ ɱɚɫɬɢ ɪɚɫɱɟɬɚ 
ɤɨɧɰɟɧɬɪɚɰɢɣ ɜɪɟɞɧɵɯ ɜɟɳɟɫɬɜ ɜ ɚɬɦɨɫɮɟɪɧɨɦ ɜɨɡɞɭɯɟ ɩɪɢ ɪɚɡɦɟɳɟɧɢɢ ɢ 
ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ ɩɪɟɞɩɪɢɹɬɢɣ, ɧɨɪɦɢɪɨɜɚɧɢɢ ɜɵɛɪɨɫɨɜ ɜ ɚɬɦɨɫɮɟɪɭ 
ɪɟɤɨɧɫɬɪɭɢɪɭɟɦɵɯ ɢ ɞɟɣɫɬɜɭɸɳɢɯ ɩɪɟɞɩɪɢɹɬɢɣ, ɚ ɬɚɤɠɟ ɩɪɢ 
ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ ɜɨɡɞɭɯɨɡɚɛɨɪɧɵɯ ɫɨɨɪɭɠɟɧɢɣ. 

ɉɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɜɟɞɨɦɫɬɜ ɢ ɨɪɝɚɧɢɡɚɰɢɣ, ɨɫɭɳɟɫɬɜɥɹɸɳɢɯ 
ɪɚɡɪɚɛɨɬɤɢ ɩɨ ɪɚɡɪɟɲɟɧɢɸ, ɩɪɨɟɤɬɢɪɨɜɚɧɢɸ ɢ ɫɬɪɨɢɬɟɥɶɫɬɜɭ 
ɩɪɨɦɵɲɥɟɧɧɵɯ ɩɪɟɞɩɪɢɹɬɢɣ, ɧɨɪɦɢɪɨɜɚɧɢɸ ɜɪɟɞɧɵɯ ɜɵɛɪɨɫɨɜ ɜ 
ɚɬɦɨɫɮɟɪɭ, ɷɤɫɩɟɪɬɢɡɟ ɢ ɫɨɝɥɚɫɨɜɚɧɢɸ ɚɬɦɨɫɮɟɪɨɨɯɪɚɧɧɵɯ ɦɟɪɨɩɪɢɹɬɢɣ. 

Ⱦɚɧɧɚɹ ɦɟɬɨɞɢɤɚ ɹɜɥɹɟɬɫɹ ɧɨɪɦɚɬɢɜɧɨɣ. ɋ ɟё ɩɨɦɨɳɶɸ ɦɨɠɧɨ ɫɞɟɥɚɬɶ 
ɪɚɫɱɟɬ ɪɚɫɫɟɢɜɚɧɢɹ ɩɪɢɦɟɫɟɣ ɨɬ ɥɸɛɵɯ ɫɬɚɰɢɨɧɚɪɧɵɯ ɢɫɬɨɱɧɢɤɨɜ ɜɵɛɪɨɫɨɜ 
ɩɪɨɦɵɲɥɟɧɧɨɝɨ ɨɛɴɟɤɬɚ. 

Ɇɟɬɨɞɢɤɚ ɪɚɫɱɟɬɚ ɤɨɧɰɟɧɬɪɚɰɢɣ ɞɟɣɫɬɜɭɟɬ ɩɪɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ 
ɩɪɟɞɩɪɢɹɬɢɣ, ɚ ɬɚɤɠɟ ɩɪɢ ɧɨɪɦɢɪɨɜɚɧɢɢ ɜɵɛɪɨɫɨɜ ɜ ɚɬɦɨɫɮɟɪɭ 
ɪɟɤɨɧɫɬɪɭɢɪɭɟɦɵɯ ɢ ɞɟɣɫɬɜɭɸɳɢɯ ɩɪɟɞɩɪɢɹɬɢɣ. Ɍɚɤɠɟ ɫɥɟɞɭɟɬ ɨɬɦɟɬɢɬɶ, 
ɱɬɨ ɞɚɧɧɚɹ ɦɟɬɨɞɢɤɚ ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ ɪɚɫɱɟɬɚ ɩɪɢɡɟɦɧɵɯ ɤɨɧɰɟɧɬɪɚɰɢɣ ɜ 
ɞɜɭɯɦɟɬɪɨɜɨɦ ɫɥɨɟ ɧɚɞ ɩɨɜɟɪɯɧɨɫɬɶɸ ɡɟɦɥɢ, ɚ ɬɚɤɠɟ ɜɟɪɬɢɤɚɥɶɧɨɝɨ 
ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɤɨɧɰɟɧɬɪɚɰɢɣ. 

ɋɬɟɩɟɧɶ ɨɩɚɫɧɨɫɬɢ ɡɚɝɪɹɡɧɟɧɢɹ ɚɬɦɨɫɮɟɪɧɨɝɨ ɜɨɡɞɭɯɚ ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ 
ɧɚɢɛɨɥɶɲɢɦ ɪɚɫɫɱɢɬɚɧɧɵɦ ɡɧɚɱɟɧɢɟɦ ɤɨɧɰɟɧɬɪɚɰɢɢ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦ 
ɧɟɛɥɚɝɨɩɪɢɹɬɧɵɦ (ɨɫɨɛɨ ɨɩɚɫɧɵɦ) ɦɟɬɟɨɪɨɥɨɝɢɱɟɫɤɢɦ ɭɫɥɨɜɢɹɦ, ɜ ɬɨɦ 
ɱɢɫɥɟ ɨɩɚɫɧɨɣ ɫɤɨɪɨɫɬɢ ɜɟɬɪɚ. 

ɂɫɬɨɱɧɢɤ ɪɚɫɫɟɢɜɚɧɢɹ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɹɜɥɹɟɬɫɹ ɨɞɢɧɨɱɧɵɦ, 
ɜɵɛɪɨɫ ɜ ɚɬɦɨɫɮɟɪɭ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɨɫɪɟɞɫɬɜɨɦ ɜɟɧɬɢɥɹɰɢɨɧɧɨɣ ɬɪɭɛɵ. 
Ɋɚɫɱёɬɚɦɢ ɨɩɪɟɞɟɥɹɸɬɫɹ ɪɚɡɨɜɵɟ ɤɨɧɰɟɧɬɪɚɰɢɢ, ɨɬɧɨɫɹɳɢɟɫɹ ɤ 20-30-
ɦɢɧɭɬɧɨɦɭ ɢɧɬɟɪɜɚɥɭ ɨɫɪɟɞɧɟɧɢɹ. ɉɪɢ ɪɚɫɱёɬɟ ɩɪɢɡɟɦɧɵɯ ɤɨɧɰɟɧɬɪɚɰɢɣ 
ɭɱɢɬɵɜɚɸɬɫɹ ɦɟɬɟɨɪɨɥɨɝɢɱɟɫɤɢɟ ɭɫɥɨɜɢɹ ɢ ɤɨɷɮɮɢɰɢɟɧɬɵ, ɨɩɪɟɞɟɥɹɸɳɢɟ 
ɭɫɥɨɜɢɹ ɪɚɫɫɟɢɜɚɧɢɹ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɜ ɚɬɦɨɫɮɟɪɭ ɝɨɪɨɞɚ 
Ʉɪɚɫɧɨɹɪɫɤɚ.  

Ɋɚɫɱёɬ ɪɚɫɫɟɢɜɚɧɢɹ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɩɪɨɢɡɜɨɞɢɬɫɹ ɨɬ 
ɨɞɢɧɨɱɧɨɝɨ ɢɫɬɨɱɧɢɤɚ ɤɪɭɝɥɨɝɨ ɫɟɱɟɧɢɹ – ɜɟɧɬɢɥɹɰɢɨɧɧɨɣ ɬɪɭɛɵ ɰɟɯɚ 
ɫɜɚɪɤɢ ɦɟɬɚɥɥɢɱɟɫɤɨɣ ɤɨɧɫɬɪɭɤɰɢɢ ɩɨ ɦɟɬɨɞɢɤɟ ɪɚɫɱɟɬɚ ɤɨɧɰɟɧɬɪɚɰɢɣ ɜ 
ɚɬɦɨɫɮɟɪɧɨɦ ɜɨɡɞɭɯɟ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ, ɫɨɞɟɪɠɚɳɢɯɫɹ ɜ ɜɵɛɪɨɫɚɯ 
ɩɪɟɞɩɪɢɹɬɢɣ ɈɇȾ-86 ɞɥɹ ɫɥɟɞɭɸɳɢɯ ɜɟɳɟɫɬɜ: 

● ɨɤɫɢɞ ɠɟɥɟɡɚ; 
● ɦɚɪɝɚɧɟɰ; 
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● ɩɵɥɶ ɧɟɨɪɝɚɧɢɱɟɫɤɚɹ; 
● ɮɬɨɪɢɞɵ; 
● ɮɬɨɪɢɫɬɵɣ ɜɨɞɨɪɨɞ; 
● ɞɢɨɤɫɢɞ ɚɡɨɬɚ; 
● ɨɤɫɢɞ ɭɝɥɟɪɨɞɚ. 
Ɉɫɧɨɜɧɵɟ ɮɨɪɦɭɥɵ ɞɥɹ ɪɚɫɱёɬɚ ɪɚɫɫɟɢɜɚɧɢɹ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɨɬ 

ɞɵɦɨɜɨɣ ɬɪɭɛɵ: 
 Ɇɚɤɫɢɦɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ɩɪɢɡɟɦɧɨɣ ɤɨɧɰɟɧɬɪɚɰɢɢ ɜɪɟɞɧɨɝɨ 

ɜɟɳɟɫɬɜɚ ɫɦ ɩɪɢ ɜɵɛɪɨɫɟ ɝɚɡɨɜɨɡɞɭɲɧɨɣ ɫɦɟɫɢ ɢɡ ɬɨɱɟɱɧɨɝɨ ɢɫɬɨɱɧɢɤɚ ɫ 
ɤɪɭɝɥɵɦ ɭɫɬɶɟɦ ɞɨɫɬɢɝɚɟɬɫɹ ɩɪɢ ɧɟɛɥɚɝɨɩɪɢɹɬɧɵɯ ɦɟɬɟɨɪɨɥɨɝɢɱɟɫɤɢɯ 
ɭɫɥɨɜɢɹɯ ɧɚ ɪɚɫɫɬɨɹɧɢɢ xɦ ɨɬ ɢɫɬɨɱɧɢɤɚ ɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (19): 

 

cɦ = A ∙ M ∙ F ∙ m ∙ n∙
H2 ∙ √V1∙∆T3 , ɦɝ/ɦଷ                                                                          (19) 

 
ɝɞɟ: А – ɤɨɷɮɮɢɰɢɟɧɬ, ɡɚɜɢɫɹɳɢɣ ɨɬ ɬɟɦɩɟɪɚɬɭɪɧɨɣ ɫɬɪɚɬɢɮɢɤɚɰɢɢ 

ɚɬɦɨɫɮɟɪɵ, ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɵɦ А = 200; 
Ɇ – ɦɚɫɫɚ ɜɪɟɞɧɨɝɨ ɜɟɳɟɫɬɜɚ, ɜɵɛɪɚɫɵɜɚɟɦɨɝɨ ɫ ɞɵɦɨɜɵɦɢ ɝɚɡɚɦɢ ɜ 

ɚɬɦɨɫɮɟɪɭ ɜ ɟɞɢɧɢɰɭ ɜɪɟɦɟɧɢ, ɝ/ɫ; 
F – ɛɟɡɪɚɡɦɟɪɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɫɤɨɪɨɫɬɶ ɨɫɟɞɚɧɢɹ 

ɜɪɟɞɧɵɯ ɜɟɳɟɫɬɜ ɜ ɚɬɦɨɫɮɟɪɧɨɦ ɜɨɡɞɭɯɟ. Ɂɧɚɱɟɧɢɟ ɛɟɡɪɚɡɦɟɪɧɨɝɨ 
ɤɨɷɮɮɢɰɢɟɧɬɚ F ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɵɦ 1 ɞɥɹ ɝɚɡɨɨɛɪɚɡɧɵɯ ɡɚɝɪɹɡɧɢɬɟɥɟɣ ɢ 
ɪɚɜɧɵɦ 3 ɞɥɹ ɬɜɟɪɞɵɯ ɡɚɝɪɹɡɧɢɬɟɥɟɣ; 

m ɢ n – ɤɨɷɮɮɢɰɢɟɧɬɵ. ɭɱɢɬɵɜɚɸɳɢɟ ɭɫɥɨɜɢɹ ɜɵɯɨɞɚ ɝɚɡɨɜɨɡɞɭɲɧɨɣ 
ɫɦɟɫɢ ɢɡ ɭɫɬɶɹ ɢɫɬɨɱɧɢɤɚ ɜɵɛɪɨɫɚ; 

 – ɛɟɡɪɚɡɦɟɪɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɜɥɢɹɧɢɟ ɪɟɥɶɟɮɚ 
ɦɟɫɬɧɨɫɬɢ, ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɵɦ  = 1; 

H – ɜɵɫɨɬɚ ɢɫɬɨɱɧɢɤɚ ɜɵɛɪɨɫɚ ɧɚɞ ɭɪɨɜɧɟɦ ɡɟɦɥɢ, ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɨɣ 
ɇ = 35 ɦ; 

V1 – ɪɚɫɯɨɞ ɝɚɡɨɜɨɡɞɭɲɧɨɣ ɫɦɟɫɢ, ɦ3/ɫ, ɨɩɪɟɞɟɥɹɟɦɵɣ ɩɨ ɮɨɪɦɭɥɟ (20): 
 

V1= π ∙ D2

4
 ∙ ωɨ, ɦ3 ɫ⁄                                                                                (20) 

 
ɝɞɟ: D – ɞɢɚɦɟɬɪ ɭɫɬɶɹ ɢɫɬɨɱɧɢɤɚ ɜɵɛɪɨɫɚ, ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɵɦ D = 1 

ɦ; 
ɨ – ɫɪɟɞɧɹɹ ɫɤɨɪɨɫɬɶ ɜɵɯɨɞɚ ɝɚɡɨɜɨɡɞɭɲɧɨɣ ɫɦɟɫɢ ɢɡ ɭɫɬɶɹ ɢɫɬɨɱɧɢɤɚ 

ɜɵɛɪɨɫɚ, ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɨɣ 0 = 6 ɦ/ɫ. 
 

V1 = 3,14 ∙ 12

4
 ∙ 6 = 4,71 ɦ3 ɫ⁄ ;                                                                    (21) 

 
Ɍ – ɪɚɡɧɨɫɬɶ ɦɟɠɞɭ ɬɟɦɩɟɪɚɬɭɪɨɣ ɜɵɛɪɚɫɵɜɚɟɦɨɣ ɝɚɡɨɜɨɡɞɭɲɧɨɣ 

ɫɦɟɫɢ Ɍɝ = 30 °ɋ ɢ ɬɟɦɩɟɪɚɬɭɪɨɣ ɨɤɪɭɠɚɸɳɟɝɨ ɚɬɦɨɫɮɟɪɧɨɝɨ ɜɨɡɞɭɯɚ Ɍɜ = 
24,5 °ɋ: Ɍ = 5,5°ɋ. 
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 Ɂɧɚɱɟɧɢɟ ɤɨɷɮɮɢɰɢɟɧɬɨɜ m ɢ n ɨɩɪɟɞɟɥɹɸɬɫɹ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 

ɩɚɪɚɦɟɬɪɨɜ f, ɦ, ’ɦ ɢ fe ɩɨ ɮɨɪɦɭɥɚɦ: 
 f = 1000 ∙ ωo

2 ∙ D
H2 ∙ ∆T

;                                                                                         (22) 

 f = 1000 ∙ 62 ∙ 1
352 ∙ 5,5

 = 5,34;                                                                            (23) 

 

ɦ = √V1 ∙ ∆T
H

3
;                                                                                               (24) 

 

ɦ = √4,71 ∙ 5,5
35

3
 = 0,904;                                                                               (25) 

 


Ɇ
'  = 1,3 ∙ ωo ∙ D

H
;                                                                                           (26) 

 


M
'  = 1,3 ∙ 

6 ∙ 1
35

 = 0,22 

 fɜ = 800 ∙ ሺ
M
' ሻ3 

 fɜ = 800 ∙ ሺ0,22ሻ3 = 8,518 
 
 ɉɪɢ  f  100 ɤɨɷɮɮɢɰɢɟɧɬ m ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (27): 

 

 m = 1

0,67 + 0,1 ∙ √f + 0,34 ∙ √f3                                                                         (27)                   

m = 
1

0,67 + 0,1 ∙ √5,34 + 0,34 ∙ √5,343
 = 0,67 

 
 Ʉɨɷɮɮɢɰɢɟɧɬ n ɩɪɢ f < 100 ɨɩɪɟɞɟɥɹɟɬɫɹ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ vɦ ɢ 

ɩɪɢ vɦ  2 ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɵɦ 1. 
 Ɂɧɚɱɟɧɢɟ ɨɩɚɫɧɨɣ ɫɤɨɪɨɫɬɢ uɦ ɧɚ ɭɪɨɜɧɟ ɮɥɸɝɟɪɚ, ɩɪɢ ɤɨɬɨɪɨɣ 

ɞɨɫɬɢɝɚɟɬɫɹ ɧɚɢɛɨɥɶɲɟɟ ɡɧɚɱɟɧɢɟ ɩɪɢɡɟɦɧɨɣ ɤɨɧɰɟɧɬɪɚɰɢɢ ɜɪɟɞɧɵɯ ɜɟɳɟɫɬɜ 
ɫɦ, ɩɪɢ  f < 100 ɢ vɦ  2 ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (22): 
 

 uɦ = vɦ ∙ (1 + 0,12 ∙ √f), ɦ/ɫ                                                                     (28) 
 

uɦ = 0,904 ∙ (1 + 0,12 ∙ √5,34) = 1,1535 ɦ/ɫ 
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 Ɋɚɫɫɬɨɹɧɢɟ xɦ ɨɬ ɢɫɬɨɱɧɢɤɚ ɜɵɛɪɨɫɨɜ, ɧɚ ɤɨɬɨɪɨɦ ɩɪɢɡɟɦɧɚɹ 
ɤɨɧɰɟɧɬɪɚɰɢɹ ɫ ɩɪɢ ɧɟɛɥɚɝɨɩɪɢɹɬɧɵɯ ɦɟɬɟɨɪɨɥɨɝɢɱɟɫɤɢɯ ɭɫɥɨɜɢɹɯ ɞɨɫɬɢɝɚɟɬ 
ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɡɧɚɱɟɧɢɹ ɫɦ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (29): 
 

xɦ = 5 – F
4

 ∙ d ∙ H, ɦ                                                                                   (29) 

 
ɝɞɟ: F – ɛɟɡɪɚɡɦɟɪɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɫɤɨɪɨɫɬɶ ɨɫɟɞɚɧɢɹ 

ɜɪɟɞɧɵɯ ɜɟɳɟɫɬɜ ɜ ɚɬɦɨɫɮɟɪɧɨɦ ɜɨɡɞɭɯɟ, ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɵɦ: ɞɥɹ 
ɝɚɡɨɨɛɪɚɡɧɵɯ ɡɚɝɪɹɡɧɢɬɟɥɟɣ F = 1, ɞɥɹ ɬɜɟɪɞɵɯ – F = 3; 

d – ɛɟɡɪɚɡɦɟɪɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ, ɩɪɢ vɦ  2 ɤɨɬɨɪɵɣ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ 
ɮɨɪɦɭɥɟ (30): 

 
d = 7 ∙ √vɦ ∙ (1 + 0,28 ∙ √f3 )                                                                        (30) 

 
d = 7 ∙ √0,904 ∙ (1 + 0,28 ∙ √5,343 ) = 9,909 

 
 ɉɪɢ ɨɩɚɫɧɨɣ ɫɤɨɪɨɫɬɢ ɜɟɬɪɚ uɦ ɩɪɢɡɟɦɧɚɹ ɤɨɧɰɟɧɬɪɚɰɢɹ ɜɪɟɞɧɵɯ 

ɜɟɳɟɫɬɜ c ɜ ɚɬɦɨɫɮɟɪɟ ɧɚ ɪɚɡɥɢɱɧɵɯ ɪɚɫɫɬɨɹɧɢɹɯ ɯ ɨɬ ɢɫɬɨɱɧɢɤɚ ɜɵɛɪɨɫɚ 
ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (31): 
 

ɫ = S1 ∙ ɫɦ, ɦɝ/ɦ3                                                                                        (31) 
 

ɝɞɟ: S1 – ɛɟɡɪɚɡɦɟɪɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ, ɨɩɪɟɞɟɥɹɟɦɵɣ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 
ɨɬɧɨɲɟɧɢɹ x/xɦ ɢ ɤɨɷɮɮɢɰɢɟɧɬɚ F ɩɨ ɮɨɪɦɭɥɚɦ: 
  S1 = 3 ∙ ሺɯ ɯɦ⁄ ሻ4 – 8 ∙ ሺɯ ɯɦ⁄ ሻ3 + 6 ∙ ሺɯ ɯɦ⁄ ሻ2 ɩɪɢ ɯ ɯɦ ≤ 1⁄ ;                       (32) 

 

S1 = 1,13
0,13 ∙ ሺx xɦ⁄ ሻ2 + 1

 ɩɪɢ 1 ≤  ɯ ɯɦ ≤ 8⁄                                                         (33) 

 
 Ʉɨɧɰɟɧɬɪɚɰɢɹ ɫ ɧɚ ɪɚɫɫɬɨɹɧɢɢ ɯ ɫ ɭɱɟɬɨɦ ɮɨɧɨɜɨɣ ɤɨɧɰɟɧɬɪɚɰɢɢ 

ɜ ɞɨɥɹɯ ɉȾɄ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (34): 
 

 ɫ = ɫi
ɯ + ɫi

ɮ

ɉȾɄɦ.ɪ.
i , ɦɝ/ɦ3                                                                                       (34) 

 
Ƚɞɟ: ɫɯ

i – ɤɨɧɰɟɧɬɪɚɰɢɹ i-ɝɨ ɜɟɳɟɫɬɜɚ ɧɚ ɪɚɫɫɬɨɹɧɢɢ x, ɦɝ/ɦ3; 
ɫɯ

ɮ – ɮɨɧɨɜɚɹ ɤɨɧɰɟɧɬɪɚɰɢɹ i-ɝɨ ɜɟɳɟɫɬɜɚ (90% ɨɬ ɉȾɄi
ɦ.ɪ.), ɦɝ/ɦ3; 

ɉȾɄi
ɦ.ɪ. – ɩɪɟɞɟɥɶɧɨ ɞɨɩɭɫɬɢɦɚɹ ɤɨɧɰɟɧɬɪɚɰɢɹ i-ɝɨ ɜɟɳɟɫɬɜɚ, ɦɝ/ɦ3. 

 
Ɋɚɫɱёɬ ɪɚɫɫɟɢɜɚɧɢɹ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɨɬ ɜɟɧɬɢɥɹɰɢɨɧɧɨɣ ɬɪɭɛɵ: 
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4.1. Ɋɚɫɱɟɬ ɤɨɧɰɟɧɬɪɚɰɢɣ ɨɤɫɢɞɚ ɠɟɥɟɡɚ: 
 

 Ɇɚɤɫɢɦɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ɩɪɢɡɟɦɧɨɣ ɤɨɧɰɟɧɬɪɚɰɢɢ ɨɤɫɢɞɚ ɠɟɥɟɡɚ 
ɧɚɯɨɞɢɦ ɩɨ ɮɨɪɦɭɥɟ (35): 
 

cɦ = A ∙ M ∙ F ∙ m ∙ n∙
H2 ∙ √V1∙∆T3 , ɦɝ/ɦ3                                                                           (35) 

 

cɦ = 
200 ∙ 0,00221 ∙ 3 ∙ 0,67 ∙ 1 ∙ 1

352 ∙ √4,71 ∙ 5,53
 = 0,000245 ɦɝ/ɦ3 

 
 Ɋɚɫɫɬɨɹɧɢɟ xɦ ɨɬ ɢɫɬɨɱɧɢɤɚ ɜɵɛɪɨɫɨɜ ɩɨ ɮɨɪɦɭɥɟ (36): 
 

 xɦ = 5 – F
4

 ∙ d ∙ H, ɦ                                                                                    (36) 

 

xɦ = 
5 – 3

4
 ∙ 9,909 ∙ 35 = 173,41 ɦ 

 
 Ʉɨɷɮɮɢɰɢɟɧɬ S1 ɞɥɹ ɪɚɫɫɬɨɹɧɢɹ ɯ: 
 
ɯ = 40 ɦ: x/xɦ = 0,231;   S1 = 3 ∙ ሺ0,231ሻ4 – 8 ∙ ሺ0,231ሻ3 + 6 ∙ ሺ0,231ሻ2 = 0,228; 
ɯ = 82 ɦ: x/xɦ = 0,473; 
S1 = 3 ∙ ሺ0,473ሻ4 – 8 ∙ ሺ0,473ሻ3 + 6 ∙ ሺ0,473ሻ2 =0,650; 
ɯ = 173,41: x/xɦ = 1; 
S1 = 3 ∙ ሺ1ሻ4 – 8 ∙ ሺ1ሻ3 + 6 ∙ ሺ1ሻ2 =1; 
ɯ = 207 ɦ: x/xɦ = 1,194; 

S1 = 
1,13

0,13 ∙ ሺ1,194ሻ2 + 1
 = 0,953 

ɯ = 270 ɦ: x/xɦ = 1,557; 

S1 = 
1,13

0,13 ∙ ሺ1,557ሻ2 + 1
 = 0,859 

ɯ = 346,82 ɦ: x/xɦ = 2; 

S1 = 
1,13

0,13 ∙ ሺ2ሻ2 + 1
 = 0,743 

 
 Ʉɨɧɰɟɧɬɪɚɰɢɹ ɫFeO ɧɚ ɪɚɫɫɬɨɹɧɢɢ ɯ ɩɨ ɮɨɪɦɭɥɟ (37): 
 
ɫ = S1 ∙ ɫɦ, ɦɝ/ɦ3           
                                                                                                                    (37)  
ɯ = 40 ɦ: ɫFeO

40  = 0,000245 ∙ 0,228 = 0,0000558 ɦɝ/ɦ3; 
ɯ = 82 ɦ: ɫFeO

82  = 0,000245 ∙ 0,650 = 0,0001593 ɦɝ/ɦ3; 



42 
 

ɯ = 173,41 ɦ: ɫFeO
173,41 = 0,000245 ∙ 1 = 0,0002450 ɦɝ/ɦ3; 

ɯ = 207 ɦ: ɫFeO
207  = 0,000245  ∙ 0,953 = 0,0002335 ɦɝ/ɦ3; 

ɯ = 270 ɦ: ɫFeO
270  = 0,000245  ∙ 0,859 = 0,0002105 ɦɝ/ɦ3; 

ɯ = 346,82 ɦ: ɫFeO
346,82 = 0,000245  ∙ 0,743 = 0,0001820 ɦɝ/ɦ3. 

 
 Ʉɨɧɰɟɧɬɪɚɰɢɹ ɫFeO ɧɚ ɪɚɫɫɬɨɹɧɢɢ ɯ ɜ ɞɨɥɹɯ ɉȾɄ ɩɨ ɮɨɪɦɭɥɟ 

(38): 
 

ɫ = ɫi
ɯ + ɫi

ɮ

ɉȾɄɦ.ɪ.
i , ɦɝ/ɦ3                                                                                          (38) 

 

ɫFeO
40  = 

 0,0000558  + 0,036
0,04

 = 0,90149; 

ɫFeO
82  = 

0,0001593 + 0,036
0,04

 = 0,90399; 

ɫFeO
173,41  = 

0,0002450 + 0,036
0,04

 = 0,90610; 

ɫFeO
207  = 

0,0002335 + 0,036
0,04

 = 0,90585; 

ɫFeO
270  = 

0,0002105 + 0,036
0,04

 = 0,90533 

ɫFeO
346,82 = 

0,0001820 + 0,036
0,04

 = 0,90455. 

 
4.2. Ɋɚɫɱɟɬ ɤɨɧɰɟɧɬɪɚɰɢɣ ɦɚɪɝɚɧɰɚ: 
 
 Ɇɚɤɫɢɦɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ɩɪɢɡɟɦɧɨɣ ɤɨɧɰɟɧɬɪɚɰɢɢ ɦɚɪɝɚɧɰɚ 

ɧɚɯɨɞɢɦ ɩɨ ɮɨɪɦɭɥɟ: 
 

cɦ = A ∙ M ∙ F ∙ m ∙ n∙
H2 ∙ √V1∙∆T3 , ɦɝ/ɦ3                                                                            

 

cɦ = 
200 ∙ 0,00019 ∙ 3 ∙ 0,67 ∙ 1 ∙ 1

352 ∙ √4,71 ∙ 5,53
 = 0,00002108 ɦɝ/ɦ3 

 
 Ɋɚɫɫɬɨɹɧɢɟ xɦ ɨɬ ɢɫɬɨɱɧɢɤɚ ɜɵɛɪɨɫɨɜ ɩɨ ɮɨɪɦɭɥɟ: 

 

xɦ = 5 – F
4

 ∙ d ∙ H, ɦ                                                            
 

xɦ = 
5 – 3

4
 ∙ 9,909 ∙ 35 = 173,41 ɦ 
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 Ʉɨɷɮɮɢɰɢɟɧɬ S1 ɞɥɹ ɪɚɫɫɬɨɹɧɢɹ ɯ: 
 
ɯ = 40 ɦ: x/xɦ = 0,231;   S1 = 3 ∙ ሺͲ,ʹ͵ͳሻ4 – 8 ∙ ሺ0,231ሻ3 + 6 ∙ ሺ0,231ሻ2 = 0,228; 
ɯ = 82 ɦ: x/xɦ = 0,473; 
S1 = 3 ∙ ሺ0,473ሻ4 – 8 ∙ ሺ0,473ሻ3 + 6 ∙ ሺ0,473ሻ2 =0,650; 
ɯ = 173,41: x/xɦ = 1; 
S1 = 3 ∙ ሺ1ሻ4 – 8 ∙ ሺ1ሻ3 + 6 ∙ ሺ1ሻ2 =1; 
ɯ = 207 ɦ: x/xɦ = 1,194; 

S1 = 
1,13

0,13 ∙ ሺ1,194ሻ2 + 1
 = 0,953 

ɯ = 270 ɦ: x/xɦ = 1,557; 

S1 = 
1,13

0,13 ∙ ሺ1,557ሻ2 + 1
 = 0,859 

ɯ =346,82 ɦ: x/xɦ = 2; 

S1 = 
1,13

0,13 ∙ ሺ2ሻ2 + 1
 = 0,743 

 
 Ʉɨɧɰɟɧɬɪɚɰɢɹ ɫMn. ɧɚ ɪɚɫɫɬɨɹɧɢɢ ɯ ɩɨ ɮɨɪɦɭɥɟ: 

 
ɫ = S1 ∙ ɫɦ, ɦɝ/ɦ3   

 
ɯ = 40 ɦ: ɫMn

40  = 0,00002108   ∙ 0,228 = 0,0000048 ɦɝ/ɦ3; 
ɯ = 82 ɦ: ɫMn

82  = 0,00002108   ∙ 0,650 = 0,0000137 ɦɝ/ɦ3; 
ɯ = 173,41 ɦ: ɫMn

173,41 = 0,00002108 ∙ 1 = 0,0000210 ɦɝ/ɦ3; 
ɯ = 207 ɦ: ɫMn

207 = 0,00002108  ∙ 0,953 = 0,0000200 ɦɝ/ɦ3; 
ɯ = 270 ɦ: ɫMn

270 = 0,00002108  ∙ 0,859 = 0,0000180 ɦɝ/ɦ3; 
ɯ = 346,82 ɦ: ɫMn

346,82 = 0,00002108 ∙ 0,743 = 0,0000156 ɦɝ/ɦ3. 
 

 Ʉɨɧɰɟɧɬɪɚɰɢɹ ɫMn ɧɚ ɪɚɫɫɬɨɹɧɢɢ ɯ ɜ ɞɨɥɹɯ ɉȾɄ ɩɨ ɮɨɪɦɭɥɟ: 
 

ɫ = 
ɫi

ɯ + ɫi
ɮ

ɉȾɄɦ.ɪ.
i , ɦɝ/ɦ3   

 

ɫMn
40  = 

 0,0000048   + 0,009
0,01

 = 0,90048; 

ɫMn
82  = 

 0,0000137 + 0,009
0,01

 = 0,90137; 

ɫMn
173,41  = 

0,0000210 +0,009 
0,01

 = 0,90210; 
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ɫMn
207  = 

0,0000200 + 0,009
0,01

 = 0,90204;   ɫMn
270 =  0,0000180+ 0,009

0,01
 = 0,90187; 

ɫMn
346,82 = 

0,0000156 + 0,009
0,01

 = 0,90157 

 
4.3. Ɋɚɫɱɟɬ ɤɨɧɰɟɧɬɪɚɰɢɣ ɧɟɨɪɝɚɧɢɱɟɫɤɨɣ ɩɵɥɢ: 
 
 Ɇɚɤɫɢɦɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ɩɪɢɡɟɦɧɨɣ ɤɨɧɰɟɧɬɪɚɰɢɢ ɧɟɨɪɝɚɧɢɱɟɫɤɨɣ 

ɩɵɥɢ ɧɚɯɨɞɢɦ ɩɨ ɮɨɪɦɭɥɟ: 
 

cɦ = 
A ∙ M ∙ F ∙ m ∙ n ∙ 

H2 ∙ √V1∙∆T3
, ɦɝ/ɦ3 

 

cɦ = 
200 ∙ 0,00028 ∙ 3 ∙ 0,67∙ 1 ∙ 1

352 ∙ √4,71 ∙ 5,53
 = 0,00003105 ɦɝ/ɦ3 

 
 Ɋɚɫɫɬɨɹɧɢɟ xɦ ɨɬ ɢɫɬɨɱɧɢɤɚ ɜɵɛɪɨɫɨɜ ɩɨ ɮɨɪɦɭɥɟ: 
 

xɦ  = 
5 – F

4
 ∙ d ∙ H, ɦ                                          

 

xɦ = 
5 – 3

4
 ∙ 9,909 ∙ 35 = 173,41 ɦ 

 
 Ʉɨɷɮɮɢɰɢɟɧɬ S1 ɞɥɹ ɪɚɫɫɬɨɹɧɢɹ ɯ: 
 
ɯ = 40 ɦ: x/xɦ = 0,231;  
S1 = 3 ∙ ሺ0,231ሻ4 – 8 ∙ ሺ0,231ሻ3 + 6 ∙ ሺ0,231ሻ2 = 0,228; 
ɯ = 82 ɦ: x/xɦ = 0,473; 
S1 = 3 ∙ ሺ0,473ሻ4 – 8 ∙ ሺ0,473ሻ3 + 6 ∙ ሺ0,473ሻ2 =0,650; 

ɯ = 173,41: x/xɦ = 1; 
S1 = 3 ∙ ሺ1ሻ4 – 8 ∙ ሺ1ሻ3 + 6 ∙ ሺ1ሻ2 =1; 
ɯ = 207 ɦ: x/xɦ = 1,194; 

S1 = 
1,13

0,13 ∙ ሺ1,194ሻ2 + 1
 = 0,953 

ɯ = 270 ɦ: x/xɦ = 1,557; 

S1 = 
1,13

0,13 ∙ ሺ1,557ሻ2 + 1
 = 0,859 

ɯ =346,82 ɦ: x/xɦ = 2; 

S1 = 
1,13

0,13 ∙ ሺ2ሻ2 + 1
 = 0,743 
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 Ʉɨɧɰɟɧɬɪɚɰɢɹ ɫɉ.ɧ. ɧɚ ɪɚɫɫɬɨɹɧɢɢ ɯ ɩɨ ɮɨɪɦɭɥɟ: 
 
ɫ = S1 ∙ ɫɦ, ɦɝ/ɦ3   

 
ɯ = 40 ɦ: ɫɉ.ɧ.

40  = 0,00003105 ∙ 0,228 = 0,0000071 ɦɝ/ɦ3; 
ɯ = 82 ɦ: ɫɉ.ɧ.

82  = 0,00003105 ∙ 0,650 = 0,0000202 ɦɝ/ɦ3; 
ɯ = 173,41 ɦ: ɫɉ.ɧ.

173,41 = 0,00003105 ∙ 1 = 0,0000310  ɦɝ/ɦ3; 
ɯ = 207 ɦ: ɫɉ.ɧ.

207  = 0,00003105 ∙ 0,953= 0,0000296 ɦɝ/ɦ3; 
ɯ = 270 ɦ: ɫɉ.ɧ.

270  = 0,00003105 ∙ 0,859 = 0,0000267 ɦɝ/ɦ3; 
ɯ = 346,82 ɦ: ɫɉ.ɧ.

346,82 = 0,00003105 ∙ 0,743 = 0,0000231 ɦɝ/ɦ3. 
 

 Ʉɨɧɰɟɧɬɪɚɰɢɹ ɫɉ.ɧ. ɧɚ ɪɚɫɫɬɨɹɧɢɢ ɯ ɜ ɞɨɥɹɯ ɉȾɄ ɩɨ ɮɨɪɦɭɥɟ: 
 

ɫ = 
ɫi

ɯ + ɫi
ɮ

ɉȾɄɦ.ɪ.
i , ɦɝ/ɦ3   

 

ɫɉ.ɧ.
40  = 

 0,0000071 + 0,27
0,3

 = 0,90002; 

ɫɉ.ɧ.
82  = 

 0,0000202 + 0,27
0,3

 = 0,90007; 

ɫɉ.ɧ.
173,41  = 

0,0000310 + 0,27 
0,3

 = 0,90010; 

ɫɉ.ɧ.
207  = 

0,0000296 + 0,27
0,3

 = 0,90009; 

ɫɉ.ɧ.
270  = 

 0,0000267 + 0,27
0,3

 = 0,90008 

ɫɉ.ɧ.
346,82 = 

0,0000231 + 0,27
0,3

 = 0,90007 

 
 
4.4. Ɋɚɫɱɟɬ ɤɨɧɰɟɧɬɪɚɰɢɣ ɮɬɨɪɢɞɨɜ: 
 
 Ɇɚɤɫɢɦɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ɩɪɢɡɟɦɧɨɣ ɤɨɧɰɟɧɬɪɚɰɢɢ ɮɬɨɪɢɞɨɜ 

ɧɚɯɨɞɢɦ ɩɨ ɮɨɪɦɭɥɟ: 
 

cɦ = 
A ∙ M ∙ F ∙ m ∙ n ∙ 

H2 ∙ √V1∙∆T3
, ɦɝ/ɦ3 

 

cɦ = 
200 ∙ 0,00067 ∙ 3 ∙ 0,67 ∙ 1 ∙ 1

352 ∙ √4,71 ∙ 5,53
 = 0,00007431 ɦɝ/ɦ3 
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 Ɋɚɫɫɬɨɹɧɢɟ xɦ ɨɬ ɢɫɬɨɱɧɢɤɚ ɜɵɛɪɨɫɨɜ ɩɨ ɮɨɪɦɭɥɟ: 
 

 xɦ = 
5 – F

4
 ∙ d ∙ H, ɦ                                           

 

xɦ = 
5 – 3

4
 ∙ 9,909 ∙ 35 = 173,41 ɦ 

 
 
 Ʉɨɷɮɮɢɰɢɟɧɬ S1 ɞɥɹ ɪɚɫɫɬɨɹɧɢɹ ɯ: 
 
ɯ = 40 ɦ: x/xɦ = 0,231;   Sͳ = ͵ ∙ ሺ0,231ሻͶ – 8 ∙ ሺ0,231ሻ͵ + 6 ∙ ሺ0,231ሻʹ = 0,228; 
ɯ = 82 ɦ: x/xɦ = 0,473; 
S1 = 3 ∙ ሺ0,473ሻ4 – 8 ∙ ሺ0,473ሻ3 + 6 ∙ ሺ0,473ሻ2 =0,650; 
ɯ = 173,41: x/xɦ = 1; 
S1 = 3 ∙ ሺ1ሻ4 – 8 ∙ ሺ1ሻ3 + 6 ∙ ሺ1ሻ2 =1; 
ɯ = 207 ɦ: x/xɦ = 1,194; 

S1 = 
1,13

0,13 ∙ ሺ1,194ሻ2 + 1
 = 0,953 

ɯ = 270 ɦ: x/xɦ = 1,557; 

S1 = 
1,13

0,13 ∙ ሺ1,557ሻ2 + 1
 = 0,859 

ɯ =346,82 ɦ: x/xɦ = 2; 

S1 = 
1,13

0,13 ∙ ሺ2ሻ2 + 1
 = 0,743 

 
 Ʉɨɧɰɟɧɬɪɚɰɢɹ ɫɮɬ ɧɚ ɪɚɫɫɬɨɹɧɢɢ ɯ ɩɨ ɮɨɪɦɭɥɟ: 

 
ɫ = S1 ∙ ɫɦ, ɦɝ/ɦ3   

 
ɯ = 40 ɦ: ɫɮɬ

40  = 0,00007431 ∙ 0,228 = 0,0000169 ɦɝ/ɦ3; 
ɯ = 82 ɦ: ɫɮɬ

82  = 0,00007431 ∙ 0,650 = 0,0000483 ɦɝ/ɦ3; 
ɯ = 173,41 ɦ: ɫɮɬ

173,41 =0,00007431 ∙ 1 = 0,0000743 ɦɝ/ɦ3; 
ɯ = 207 ɦ: ɫɮɬ

207 = 0,00007431 ∙ 0,953= 0,0000708 ɦɝ/ɦ3; 
ɯ = 270 ɦ: ɫɮɬ

270 = 0,00007431 ∙ 0,859 = 0,0000638 ɦɝ/ɦ3; 
ɯ = 346,82 ɦ: ɫɮɬ

346,82 = 0,00007431 ∙ 0,743 = 0,0000552 ɦɝ/ɦ3. 
 

 Ʉɨɧɰɟɧɬɪɚɰɢɹ ɫɮɬ ɧɚ ɪɚɫɫɬɨɹɧɢɢ ɯ ɜ ɞɨɥɹɯ ɉȾɄ ɩɨ ɮɨɪɦɭɥɟ: 
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ɫ = 
ɫi

ɯ + ɫi
ɮ

ɉȾɄɦ.ɪ.
i , ɦɝ/ɦ3   

 

ɫɮɬ
40  = 

 0,0000169 + 0,027
0,03

 = 0,90056; 

ɫɮɬ
82  = 

 0,0000483 + 0,027
0,03

 = 0,90161; 

ɫɮɬ
173,41  = 

0,0000743 + 0,027 
0,03

 = 0,90248; 

ɫɮɬ
207  = 

 0,0000708 + 0,027
0,03

 = 0,90236; 

ɫɮɬ
270 = 

 0,0000638 + 0,027
0,3

 = 0,90213 

ɫɮɬ
346,82 = 

0,0000552 + 0,027
0,03

 = 0,90184 

 
4.5. Ɋɚɫɱɟɬ ɤɨɧɰɟɧɬɪɚɰɢɣ ɮɬɨɪɢɫɬɨɝɨ ɜɨɞɨɪɨɞɚ: 
 
 Ɇɚɤɫɢɦɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ɩɪɢɡɟɦɧɨɣ ɤɨɧɰɟɧɬɪɚɰɢɢ ɮɬɨɪɢɫɬɨɝɨ 

ɜɨɞɨɪɨɞɚ ɧɚɯɨɞɢɦ ɩɨ ɮɨɪɦɭɥɟ: 
 

cɦ = 
A ∙ M ∙ F ∙ m ∙ n ∙ 

H2 ∙ √V1∙∆T3
, ɦɝ/ɦ3 

 

cɦ = 
200 ∙ 0,00015 ∙ 1 ∙ 0,67 ∙ 1 ∙ 1

352 ∙ √4,71 ∙ 5,53
 = 0,00000555 ɦɝ/ɦ3 

 
 Ɋɚɫɫɬɨɹɧɢɟ xɦ ɨɬ ɢɫɬɨɱɧɢɤɚ ɜɵɛɪɨɫɨɜ ɩɨ ɮɨɪɦɭɥɟ: 
 

xɦ = 
5 – F

4
 ∙ d ∙ H, ɦ                                           

 

xɦ = 
5 – 1

4
 ∙ 9,909 ∙ 35 = 346,82 ɦ 

 
 Ʉɨɷɮɮɢɰɢɟɧɬ S1 ɞɥɹ ɪɚɫɫɬɨɹɧɢɹ ɯ: 
 
ɯ = 40 ɦ: x/xɦ = 0,115;   Sͳ = ͵ ∙ ሺ0,115ሻͶ – 8 ∙ ሺ0,115ሻ͵ + 6 ∙ ሺ0,115ሻʹ = Ͳ,Ͳ68; 
ɯ = 82 ɦ: x/xɦ = 0,236; 
S1 = 3 ∙ ሺ0,236ሻ4 – 8 ∙ ሺ0,236ሻ3 + 6 ∙ ሺ0,236ሻ2 =0,238; 
ɯ = 173,41: x/xɦ = 0,5; 
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S1 = 3 ∙ ሺ0,5ሻ4 – 8 ∙ ሺ0,5ሻ3 + 6 ∙ ሺ0,5ሻ2 =0,688; 
ɯ = 207 ɦ: x/xɦ = 0,597; 

S1 = 
1,13

0,13 ∙ ሺ0,597ሻ2 + 1
 = 1,079 

ɯ = 270 ɦ: x/xɦ = 0,779; 

S1 = 
1,13

0,13 ∙ ሺ0,779ሻ2 + 1
 = 1,047 

ɯ =346,82 ɦ: x/xɦ = 1; 

S1 = 
1,13

0,13 ∙ ሺ1ሻ2 + 1
 = 1 

 
 Ʉɨɧɰɟɧɬɪɚɰɢɹ ɫHF. ɧɚ ɪɚɫɫɬɨɹɧɢɢ ɯ ɩɨ ɮɨɪɦɭɥɟ: 

 
ɫ = S1 ∙ ɫɦ, ɦɝ/ɦ3   

 
ɯ = 40 ɦ: ɫHF

40  = 0,00000555 ∙ 0,068 = 0,0000004 ɦɝ/ɦ3; 
ɯ = 82 ɦ: ɫHF

82  = 0,00000555 ∙ 0,238 = 0,0000013 ɦɝ/ɦ3; 
        ɯ = 173,41 ɦ: ɫHF

173,41 = 0,00000555  ∙ 0,688 = 0,0000038 ɦɝ/ɦ3; 
ɯ = 207 ɦ: ɫHF

207 = 0,00000555 ∙ 1,079 = 0,0000060 ɦɝ/ɦ3; 
ɯ = 270 ɦ: ɫHF

270 = 0,00000555 ∙ 1,047 = 0,0000058 ɦɝ/ɦ3; 
ɯ = 346,82 ɦ: ɫHF

346,82 = 0,00000555 ∙ 1 = 0,0000055 ɦɝ/ɦ3. 
 

 Ʉɨɧɰɟɧɬɪɚɰɢɹ ɫHF. ɧɚ ɪɚɫɫɬɨɹɧɢɢ ɯ ɜ ɞɨɥɹɯ ɉȾɄ ɩɨ ɮɨɪɦɭɥɟ: 
 

ɫ = 
ɫi

ɯ + ɫi
ɮ

ɉȾɄɦ.ɪ.
i , ɦɝ/ɦ3   

 

ɫHF
40  = 

 0,0000004   + 0,45
0,5

 = 0,9000008; 

ɫHF
82  = 

 0,0000013 + 0,45
0,5

 = 0,9000026; 

ɫHF
173,41  = 

0,0000038 + 0,45 
0,5

 = 0,9000076; 

ɫHF
207  = 

 0,0000060  + 0,45
0,5

 = 0,9000120; 

ɫHF
270 =   0,0000058 + 0,45

0,5
 = 0,9000116; 

ɫHF
346,82 = 

0,0000055 + 0,45
0,5

 = 0,9000110 
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4.6. Ɋɚɫɱɟɬ ɤɨɧɰɟɧɬɪɚɰɢɣ ɞɢɨɤɫɢɞɚ ɚɡɨɬɚ: 
 
 Ɇɚɤɫɢɦɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ɩɪɢɡɟɦɧɨɣ ɤɨɧɰɟɧɬɪɚɰɢɢ ɞɢɨɤɫɢɞɚ ɚɡɨɬɚ 

ɧɚɯɨɞɢɦ ɩɨ ɮɨɪɦɭɥɟ: 
 

cɦ = 
A ∙ M ∙ F ∙ m ∙ n ∙ 

H2 ∙ √V1∙∆T3
, ɦɝ/ɦ3 

 

cɦ = 
200 ∙ 0,00030 ∙ 1 ∙ 0,67 ∙ 1 ∙ 1

352 ∙ √4,71 ∙ 5,53
 = 0,00001109 ɦɝ/ɦ3 

 
 Ɋɚɫɫɬɨɹɧɢɟ xɦ ɨɬ ɢɫɬɨɱɧɢɤɚ ɜɵɛɪɨɫɨɜ ɩɨ ɮɨɪɦɭɥɟ: 
 

xɦ = 
5 – F

4
 ∙ d ∙ H, ɦ                                           

 

xɦ = 
5 – 1

4
 ∙ 9,909 ∙ 35 = 346,82 ɦ 

 
 Ʉɨɷɮɮɢɰɢɟɧɬ S1 ɞɥɹ ɪɚɫɫɬɨɹɧɢɹ ɯ: 
 
ɯ = 40 ɦ: x/xɦ = 0,115;   S1 = 3 ∙ ሺ0,115ሻ4 – 8 ∙ ሺ0,115ሻ3 + 6 ∙ ሺ0,115ሻ2 = 0,068; 
ɯ = 82 ɦ: x/xɦ = 0,236; 
S1 = 3 ∙ ሺ0,236ሻ4 – 8 ∙ ሺ0,236ሻ3 + 6 ∙ ሺ0,236ሻ2 =0,238; 
ɯ = 173,41: x/xɦ = 0,5; 
S1 = 3 ∙ ሺ0,5ሻ4 – 8 ∙ ሺ0,5ሻ3 + 6 ∙ ሺ0,5ሻ2 =0,688; 
ɯ = 207 ɦ: x/xɦ = 0,597; 

S1 = 
1,13

0,13 ∙ ሺ0,597ሻ2 + 1
 = 1,079 

ɯ = 270 ɦ: x/xɦ = 0,779; 

S1 = 
1,13

0,13 ∙ ሺ0,779ሻ2 + 1
 = 1,047 

ɯ =346,82 ɦ: x/xɦ = 1; 

S1 = 
1,13

0,13 ∙ ሺ1ሻ2 + 1
 = 1 

 
 Ʉɨɧɰɟɧɬɪɚɰɢɹ ɫNO2 ɧɚ ɪɚɫɫɬɨɹɧɢɢ ɯ ɩɨ ɮɨɪɦɭɥɟ: 

 
ɫ = S1 ∙ ɫɦ, ɦɝ/ɦ3   

 
ɯ = 40 ɦ: ɫNO2

40  = 0,00001109 ∙ 0,068 = 0,0000008 ɦɝ/ɦ3; 
ɯ = 82 ɦ: ɫNO2

82  = 0,00001109 ∙ 0,238 = 0,0000026 ɦɝ/ɦ3; 
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ɯ = 173,41 ɦ: ɫNO2
173,41 = 0,00001109 ∙ 0,688 = 0,0000076 ɦɝ/ɦ3; 

ɯ = 207 ɦ: ɫNO2
207  = 0,00001109 ∙ 1,079 = 0,0000119 ɦɝ/ɦ3; 

ɯ = 270 ɦ: ɫNO2
270  = 0,00001109 ∙ 1,047 = 0,0000116 ɦɝ/ɦ3; 

ɯ = 346,82 ɦ: ɫNO2
346,82 = 0,00001109 ∙ 1 = 0,0000111 ɦɝ/ɦ3. 

 
 Ʉɨɧɰɟɧɬɪɚɰɢɹ ɫNO2ɧɚ ɪɚɫɫɬɨɹɧɢɢ ɯ ɜ ɞɨɥɹɯ ɉȾɄ ɩɨ ɮɨɪɦɭɥɟ: 

 

ɫ = 
ɫi

ɯ + ɫi
ɮ

ɉȾɄɦ.ɪ.
i , ɦɝ/ɦ3   

 

ɫNO2
40  = 

 0,0000008   + 0,0765
0,085

 = 0,9000094; 

ɫNO2
82  = 

 0,0000026 + 0,0765
0,085

 = 0,9000306; 

ɫNO2
173,41  = 

0,0000076 + 0,0765 
0,085

 = 0,9000894; 

ɫNO2
207  = 

 0,0000119  + 0,0765
0,085

 = 0,9001400; 

ɫNO2
270  = 

 0,0000116 + 0,0765
0,085

 = 0,9001365 

ɫNO2
346,82 = 

0,0000111 + 0,0765
0,085

 = 0,9001306 

 
4.7. Ɋɚɫɱɟɬ ɤɨɧɰɟɧɬɪɚɰɢɣ ɨɤɫɢɞɚ ɭɝɥɟɪɨɞɚ: 
 
 Ɇɚɤɫɢɦɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ɩɪɢɡɟɦɧɨɣ ɤɨɧɰɟɧɬɪɚɰɢɢ ɞɢɨɤɫɢɞɚ 

ɨɤɫɢɞɚ ɭɝɥɟɪɨɞɚ ɧɚɯɨɞɢɦ ɩɨ ɮɨɪɦɭɥɟ: 
 

cɦ = 
A ∙ M ∙ F ∙ m ∙ n ∙ 

H2 ∙ √V1∙∆T3
, ɦɝ/ɦ3 

 

cɦ = 
200 ∙ 0,00269 ∙ 1 ∙ 0,67∙ 1 ∙ 1

352 ∙ √4,71 ∙ 5,53
 = 0,00009944 ɦɝ/ɦ3 

 
 Ɋɚɫɫɬɨɹɧɢɟ xɦ ɨɬ ɢɫɬɨɱɧɢɤɚ ɜɵɛɪɨɫɨɜ ɩɨ ɮɨɪɦɭɥɟ: 
 

xɦ = 
5 – F

4
 ∙ d ∙ H, ɦ   

 

xɦ = 
5 – 1

4
 ∙ 9,909 ∙ 35 = 346,82 ɦ 
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 Ʉɨɷɮɮɢɰɢɟɧɬ S1 ɞɥɹ ɪɚɫɫɬɨɹɧɢɹ ɯ: 
 
ɯ = 40 ɦ: x/xɦ = 0,115;   Sͳ = ͵ ∙ ሺ0,115ሻͶ – 8 ∙ ሺ0,115ሻ͵ + 6 ∙ ሺ0,115ሻʹ =Ͳ,Ͳ68; 
ɯ = 82 ɦ: x/xɦ = 0,236; 
S1 = 3 ∙ ሺ0,236ሻ4 – 8 ∙ ሺ0,236ሻ3 + 6 ∙ ሺ0,236ሻ2 =0,238; 
ɯ = 173,41: x/xɦ = 0,5; 
S1 = 3 ∙ ሺ0,5ሻ4 – 8 ∙ ሺ0,5ሻ3 + 6 ∙ ሺ0,5ሻ2 =0,688; 
ɯ = 207 ɦ: x/xɦ = 0,597; 

S1 = 
1,13

0,13 ∙ ሺ0,597ሻ2 + 1
 = 1,079 

ɯ = 270 ɦ: x/xɦ = 0,779; 

S1 = 
1,13

0,13 ∙ ሺ0,779ሻ2 + 1
 = 1,047 

ɯ =346,82 ɦ: x/xɦ = 1; 

S1 = 
1,13

0,13 ∙ ሺ1ሻ2 + 1
 = 1 

 
 Ʉɨɧɰɟɧɬɪɚɰɢɹ ɫCO ɧɚ ɪɚɫɫɬɨɹɧɢɢ ɯ ɩɨ ɮɨɪɦɭɥɟ: 
 
ɫ = S1 ∙ ɫɦ, ɦɝ/ɦ3   

 
ɯ = 40 ɦ: ɫCO

40  = 0,00009944 ∙ Ͳ,Ͳ68 = 0,0000068 ɦɝ/ɦ3; 
ɯ = 82 ɦ: ɫCO

82  = 0,00009944 ∙ 0,238 = 0,0000237 ɦɝ/ɦ3; 
ɯ = 173,41 ɦ: ɫCO

173,41 = 0,00009944 ∙ 0,688 = 0,0000684 ɦɝ/ɦ3; 
ɯ = 207 ɦ: ɫCO

207 = 0,00009944 ∙ 1,079 = 0,0001073 ɦɝ/ɦ3; 
ɯ = 270 ɦ: ɫCO

270 = 0,00009944 ∙ 1,047 = 0,0001041 ɦɝ/ɦ3; 
ɯ = 346,82 ɦ: ɫCO

346,82 = 0,00009944 ∙ 1 = 0,0000994 ɦɝ/ɦ3. 
 

 Ʉɨɧɰɟɧɬɪɚɰɢɹ ɫCO ɧɚ ɪɚɫɫɬɨɹɧɢɢ ɯ ɜ ɞɨɥɹɯ ɉȾɄ ɩɨ ɮɨɪɦɭɥɟ: 
 

ɫ = 
ɫi

ɯ + ɫi
ɮ

ɉȾɄɦ.ɪ.
i , ɦɝ/ɦ3   

 
 

ɫCO
40  = 

 0,0000068  + 4,5
5

 = 0,9000014; 

ɫCO
82  = 

 0,0000237 + 4,5
5

 = 0,9000047; 

ɫCO
173,41  = 

0,0000684 + 4,5 
5

 = 0,9000137; 
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ɫCO
207  = 

 0,0001073  + 4,5
5

 = 0,9000215; 

ɫCO
270 = 

 0,0001041 + 4,5
5

 = 0,9000208 

ɫCO
346,82 = 

0,0000994  + 4,5
5

 = 0,9000199 

 
Ɂɧɚɱɟɧɢɹ ɤɨɧɰɟɧɬɪɚɰɢɣ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɫɯ

i ɧɚ ɪɚɫɫɬɨɹɧɢɢ ɯ ɨɬ 
ɢɫɬɨɱɧɢɤɚ ɢ ɡɧɚɱɟɧɢɹ ɷɬɢɯ ɤɨɧɰɟɧɬɪɚɰɢɣ, ɜɵɪɚɠɟɧɧɵɟ ɜ ɞɨɥɹɯ ɉȾɄ ɫɜɟɞɟɧɵ 
ɜ ɬɚɛɥɢɰɭ 16. 
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З̬̦̺̌̐́́̀̚ее ̏е̺е̭т̏о 

ˁО 

Ϭ,ϬϬϬϬϬϲϴ   

 Ϭ,ϬϬϬϬϮϯϳ 

Ϭ,ϬϬϬϬϲϴϰ  

Ϭ,ϬϬϬϭϬϳϯ  

Ϭ,ϬϬϬϭϬϰϭ  

Ϭ,ϬϬϬϬϵϵϰ 

 

ˁО 

Ϭ,ϵϬϬϬϬϭϰ 

Ϭ,ϵϬϬϬϬϰϳ 

Ϭ,ϵϬϬϬϭϯϳ 

Ϭ,ϵϬϬϬϮϭϱ 

Ϭ,ϵϬϬϬϮϬϴ 

Ϭ,ϵϬϬϬϭϵϵ 

Т̌̍л̶̛̌ 16– З̸̦̌е̛̦́ ко̶̦е̦т̶̛̬̜̌ ̵̛̬̦̺̌̐́́̀̚̚ ̏е̺е̭т̏ схi ̦̌ ̬̭̭̌то̛̛̦́ х от ̛̭то̸̛̦к̌ 

NO2 

Ϭ,ϬϬϬϬϬϬϴ 

0?0000026 

0,0000076 

0,0000119 

0,0000116 

0,0000111 

З̬̦̺̌̐́́̀̚ее ̏е̺е̭т̏о 

NO2 

Ϭ,ϵϬϬϬϬϵϰ 

0,9000306 

0,9000894 

0,9001400 

0,9001365 

0,9001306 

HF 

0,0000004 

0,0000013 

0,0000038 

0,0000060 

0,0000058 

0,0000055 

HF 

Ϭ,ϵϬϬϬϬϬϴ 

0,9000026 

0,9000076 

0,9000120 

0,9000116 

0,9000110 

ˇто̛̬д̼ 

0,0000169 

0,0000483 

0,0000743 

0,0000708 

0,0000638 

0,0000552 

ˇто̛̬д̼ 

0,90056 

0,90161 

0,90248 

0,90236 

0,90213 

0,90184 

ʿ.̦. 

0,0000071 

0,0000202 

0,0000310 

0,0000296 

0,0000267 

0,0000231 

ʿ.̦. 

0,90002 

0,90007 

0,90010 

0,90009 

0,90008 

0,90007 

Mn 

0,0000048 

0,0000137 

0,0000210 

0,0000200 

0,0000180 

0,0000156 

Mn 

0,90048 

0,91371 

0,90210 

0,90204 

0,90187 

0,90157 

FeO 

0,0000558 

0,0001593 

0,0002450 

0,0002335 

0,0002105 

0,0001820 

FeO 

0,90149 

0,90399 

0,90610 

0,90585 

0,90533 

0,90455 

ˀ̭̭̌то̛̦́е 
х, 

̥ 

40 

82 

173,41 

207 

270 

346,82 

ˀ̭̭̌то̛̦́е 
х, 

̥ 

40 

82 

173,41 

207 

270 

346,82 

З̸̦̌е̛̦́ 
ко̶̦е̦т̶̛̬̜̌ 
̵̛̬̦̺̌̐́́̀̚̚ 

̏е̺е̭т̏ ̵̭
i, 

̥̐/̥3
 

З̸̦̌е̛̦́ 
ко̶̦е̦т̶̛̬̜̌ 
̵̛̬̦̺̌̐́́̀̚̚ 

̏е̺е̭т̏ ̵̭
i, 

̼̬̙̏̌е̦̦̼е ̏ 
дол̵́ ʿДК 
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5  Ɋɚɫɱɟɬ ɭɞɟɥɶɧɵɯ ɢ ɜɚɥɨɜɵɯ ɜɵɛɪɨɫɨɜ ɨɬ ɪɚɫɬɚɪɢɜɚɧɢɹ ɦɟɲɤɨɜ ɫ 
ɰɟɦɟɧɬɨɦ ɞɨ ɦɟɪɨɩɪɢɹɬɢɣ 

 
ɉɟɪɟɫɵɩɤɚ ɩɵɥяɳɢɯ ɦɚɬɟɪɢɚɥɨɜ 
ɂɧɬɟɧɫɢɜɧɵɦ ɧɟɨɪɝɚɧɢɡɨɜɚɧɧɵɦ ɢɫɬɨɱɧɢɤɨɦ ɩɵɥɟɨɛɪɚɡɨɜɚɧɢɹ ɧɚ 

ɞɚɧɧɨɦ ɩɪɟɞɩɪɢɹɬɢɢ ɹɜɥɹɟɬɫɹ ɭɡɟɥ ɪɚɫɬɚɪɢɜɚɧɢɹ ɦɟɲɤɨɜ ɫ ɰɟɦɟɧɬɨɦ. 
ɉɪɢɦɟɫɶ: ɉɵɥɶ ɧɟɨɪɝɚɧɢɱɟɫɤɚɹ: 70-20% ɞɜɭɨɤɢɫɢ ɤɪɟɦɧɢɹ (ɲɚɦɨɬ, 

ɰɟɦɟɧɬ, ɩɵɥɶ ɰɟɦɟɧɬɧɨɝɨ ɩɪɨɢɡɜɨɞɫɬɜɚ - ɝɥɢɧɚ, ɝɥɢɧɢɫɬɵɣ ɫɥɚɧɟɰ, ɞɨɦɟɧɧɵɣ 
ɲɥɚɤ, ɩɟɫɨɤ, ɤɥɢɧɤɟɪ, ɡɨɥɚ, ɤɪɟɦɧɟɡɟɦ ɢ ɞɪ.) 

Ⱦɥɹ ɦɚɤɫɢɦɚɥɶɧɨ ɪɚɡɨɜɵɯ ɜɵɛɪɨɫɨɜ (39): 
 

Ɇɝɪ= (Ʉ1·Ʉ2·Ʉ3·Ʉ4 Ʉ5·Ʉ7· K 8 · K 9 ·ȼ· G ɱ ·106)/3600 =  
(0,04∙0,03∙1,4∙1∙1∙1∙1∙1∙1,5∙0,04∙106)/3600 = 0,028 ɝ/ɫ    

              
     (39) 

 
Ⱦɥɹ ɜɚɥɨɜɵɯ ɜɵɛɪɨɫɨɜ (40): 
 
ɉɝɪ = Ʉ 1 ·Ʉ 2 ·Ʉ 3 ·Ʉ 4 ·Ʉ 5 ·Ʉ 7 ·Ʉ 8 ·Ʉ 9 ·ȼ· G ɝɨɞ = 

0,04∙0,03∙1,4∙1∙1∙1∙1∙1∙1,5∙79,2 = 0,19 ɬ / ɝɨɞ 
 

             
     (40) 

ɝɞɟ Ʉ1 – ɜɟɫɨɜɚɹ ɞɨɥɹ ɩɵɥɟɜɨɣ ɮɪɚɤɰɢɢ ɜ ɦɚɬɟɪɢɚɥɟ (ɬɚɛɥɢɰɚ 17). 
Ɉɩɪɟɞɟɥɹɟɬɫɹ ɩɭɬɟɦ ɨɬɦɵɜɤɢ ɢ ɩɪɨɫɟɜɚ ɫɪɟɞɧɟɣ ɩɪɨɛɵ ɫ ɜɵɞɟɥɟɧɢɟɦ 
ɮɪɚɤɰɢɢ ɩɵɥɢ ɪɚɡɦɟɪɨɦ ɨɬ 0 ɞɨ 200 ɦɤɦ; 

Ʉ2 – ɞɨɥɹ ɩɵɥɢ (ɨɬ ɜɫɟɣ ɜɟɫɨɜɨɣ ɩɵɥɢ), ɩɟɪɟɯɨɞɹɳɚɹ ɜ ɚɷɪɨɡɨɥɶ 
(ɬɚɛɥɢɰɚ 17). ɉɪɨɜɟɪɤɚ ɮɚɤɬɢɱɟɫɤɨɝɨ ɞɢɫɩɟɪɫɧɨɝɨ ɫɨɫɬɚɜɚ ɩɵɥɢ ɢ ɭɬɨɱɧɟɧɢɟ 
ɡɧɚɱɟɧɢɹ Ʉ2 ɩɪɨɢɡɜɨɞɢɬɫɹ ɨɬɛɨɪɨɦ ɩɪɨɛ ɡɚɩɵɥɟɧɧɨɝɨ ɜɨɡɞɭɯɚ ɧɚ ɝɪɚɧɢɰɚɯ 
ɩɵɥɹɳɟɝɨ ɨɛɴɟɤɬɚ (ɫɤɥɚɞɚ, ɯɜɨɫɬɨɯɪɚɧɢɥɢɳɚ) ɩɪɢ ɫɤɨɪɨɫɬɢ ɜɟɬɪɚ 2 ɦ/ɫ, 
ɞɭɸɳɟɝɨ ɜ ɧɚɩɪɚɜɥɟɧɢɢ ɬɨɱɤɢ ɨɬɛɨɪɚ ɩɪɨɛɵ. 

Ʉ3 – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɦɟɫɬɧɵɟ ɦɟɬɟɨɭɫɥɨɜɢɹ (ɬɚɛɥɢɰɚ 18); 
Ʉ4 – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɦɟɫɬɧɵɟ ɭɫɥɨɜɢɹ, ɫɬɟɩɟɧɶ 

ɡɚɳɢɳɟɧɧɨɫɬɢ ɭɡɥɚ ɨɬ ɜɧɟɲɧɢɯ ɜɨɡɞɟɣɫɬɜɢɣ, ɭɫɥɨɜɢɹ ɩɵɥɟɨɛɪɚɡɨɜɚɧɢɹ 
(ɬɚɛɥɢɰɚ 19); 

Ʉ5 – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɜɥɚɠɧɨɫɬɶ ɦɚɬɟɪɢɚɥɚ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɞɚɧɧɵɦɢ ɬɚɛɥɢɰɵ 20. ɉɨɞ ɜɥɚɠɧɨɫɬɶɸ ɦɚɬɟɪɢɚɥɚ ɩɨɧɢɦɚɟɬɫɹ 
ɜɥɚɠɧɨɫɬɶ ɟɝɨ ɩɵɥɟɜɨɣ ɢ ɦɟɥɤɨɡɟɪɧɢɫɬɨɣ ɮɪɚɤɰɢɢ ( d ≤ 1 ɦɦ); 

Ʉ7 – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɤɪɭɩɧɨɫɬɶ ɦɚɬɟɪɢɚɥɚ, ɩɪɢɧɢɦɚɟɬɫɹ ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɚɛɥɢɰɟɣ 21; 

K 8 – ɩɨɩɪɚɜɨɱɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ ɞɥɹ ɪɚɡɥɢɱɧɵɯ ɦɚɬɟɪɢɚɥɨɜ ɜ 
ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɬɢɩɚ ɝɪɟɣɮɟɪɚ (ɬɚɛɥɢɰɚ 22), ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɢɧɵɯ ɬɢɩɨɜ 
ɩɟɪɟɝɪɭɡɨɱɧɵɯ ɭɫɬɪɨɣɫɬɜ K 8 = 1; 

Ʉ9 – ɩɨɩɪɚɜɨɱɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ ɩɪɢ ɦɨɳɧɨɦ ɡɚɥɩɨɜɨɦ ɫɛɪɨɫɟ 
ɦɚɬɟɪɢɚɥɚ ɩɪɢ ɪɚɡɝɪɭɡɤɟ ɚɜɬɨɫɚɦɨɫɜɚɥɚ. ɉɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɵɦ 0,2 ɩɪɢ ɫɛɪɨɫɟ 
ɦɚɬɟɪɢɚɥɚ ɜɟɫɨɦ ɞɨ 10 ɬ, ɢ 0,1 - ɫɜɵɲɟ 10 ɬ. Ⱦɥɹ ɨɫɬɚɥɶɧɵɯ 
ɧɟɨɪɝɚɧɢɡɨɜɚɧɧɵɯ ɢɫɬɨɱɧɢɤɨɜ, ɤɨɷɮɮɢɰɢɟɧɬ Ʉ9  ɜɵɛɪɚɬɶ ɪɚɜɧɵɦ 1; 
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ȼ – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɜɵɫɨɬɭ ɩɟɪɟɫɵɩɤɢ, ɩɪɢɧɢɦɚɟɬɫɹ ɩɨ 
ɞɚɧɧɵɦ ɬɚɛɥɢɰɵ 23; 

G ɱ – ɫɭɦɦɚɪɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɩɟɪɟɪɚɛɚɬɵɜɚɟɦɨɝɨ ɦɚɬɟɪɢɚɥɚ ɜ ɱɚɫ, ɬ/ɱɚɫ. 
Ɉɩɪɟɞɟɥɹɟɬɫɹ ɝɥɚɜɧɵɦ ɬɟɯɧɨɥɨɝɨɦ ɩɪɟɞɩɪɢɹɬɢɹ. 

G ɝɨɞ – ɫɭɦɦɚɪɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɩɟɪɟɪɚɛɚɬɵɜɚɟɦɨɝɨ ɦɚɬɟɪɢɚɥɚ ɜ ɬɟɱɟɧɢɟ 
ɝɨɞɚ, ɬ/ɝɨɞ. Ɉɩɪɟɞɟɥɹɟɬɫɹ ɝɥɚɜɧɵɦ ɬɟɯɧɨɥɨɝɨɦ ɩɪɟɞɩɪɢɹɬɢɹ ɧɚ ɨɫɧɨɜɟ 
ɮɚɤɬɢɱɟɫɤɢ ɩɟɪɟɪɚɛɨɬɚɧɧɨɝɨ ɦɚɬɟɪɢɚɥɚ ɢɥɢ ɩɥɚɧɢɪɭɟɦɨɝɨ ɧɚ ɝɨɞ. 

 
Ɍɚɛɥɢɰɚ 17 - Ɂɧɚɱɟɧɢɟ ɤɨɷɮɮɢɰɢɟɧɬɨɜ K 1, Ʉ2 ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ 

ɜɵɛɪɨɫɨɜ ɩɵɥɢ 

№ ɩ/ɩ 
ɇɚɢɦɟɧɨɜɚɧɢɟ 

ɦɚɬɟɪɢɚɥɚ 

ɉɥɨɬɧɨɫɬɶ 
ɦɚɬɟɪɢɚɥɚ, 

ɝ/ɫɦ3 

ȼɟɫɨɜɚɹ ɞɨɥɹ 
ɩɵɥɟɜɨɣ 

ɮɪɚɤɰɢɢ Ʉ1 ɜ 
ɦɚɬɟɪɢɚɥɟ 

Ⱦɨɥɹ ɩɵɥɢ, 
ɩɟɪɟɯɨɞɹɳɚɹ 
ɜ ɚɷɪɨɡɨɥɶ, Ʉ2 

1 Ɉɝɚɪɤɢ 3,9 0,04 0,03 
2 Ʉɥɢɧɤɟɪ 3,2 0,01 0,003 
3 ɐɟɦɟɧɬ 3,1 0,04 0,03 
4 ɂɡɜɟɫɬɧɹɤ ɤɚɪɶɟɪɧɵɣ 2,7 0,03 0,01 

5 
ɂɡɜɟɫɬɧɹɤ 

ɞɪɨɛɥɟɧɧɵɣ 
2,7 0,04 0,02 

6 Ɇɟɪɝɟɥɶ ɤɚɪɶɟɪɧɵɣ 2,7 0,03 0,01 
7 Ɇɟɪɝɟɥɶ ɞɪɨɛɥɟɧɧɵɣ 2,7 0,05 0,02 
8 ɂɡɜɟɫɬɶ ɤɨɦɨɜɚɹ 2,7 0,04 0,02 
9 ɂɡɜɟɫɬɶ ɦɨɥɨɬɚɹ 2,7 0,07 0,05 
10 Ƚɪɚɧɢɬ ɤɚɪɶɟɪɧɵɣ 2,8 0,01 0,003 
11 Ƚɪɚɧɢɬ ɞɪɨɛɥɟɧɧɵɣ 2,8 0,02 0,04 
12 Ɇɪɚɦɨɪ ɤɚɪɶɟɪɧɵɣ 2,8 0,02 0,01 
13 Ɇɪɚɦɨɪ ɞɪɨɛɥɟɧɧɵɣ 2,8 0,04 0,06 
14 Ɇɟɥ 2,7 0,05 0,07 
15 Ƚɢɩɫ ɤɚɪɶɟɪɧɵɣ 2,6 0,03 0,02 
16 Ƚɢɩɫ ɦɨɥɨɬɵɣ 2,6 0,08 0,04 
17 Ⱦɨɥɨɦɢɬ ɤɚɪɶɟɪɧɵɣ 2,7 0,03 0,01 
18 Ⱦɨɥɨɦɢɬ ɞɪɨɛɥɟɧɧɵɣ 2,7 0,05 0,02 
19 Ɉɩɨɤɚ 2,65 0,03 0,01 
20 ɉɟɝɦɚɬɢɬ 2,6 0,04 0,04 
21 Ƚɧɟɣɫ 2,9 0,05 0,02 
22 Ʉɚɨɥɢɧ 2,7 0,06 0,04 
23 ɇɟɮɟɥɢɧ 2,7 0,06 0,02 
24 Ƚɥɢɧɚ 2,7 0,05 0,02 
25 ɉɟɫɨɤ 2,6 0,05 0,03 
26 ɉɟɫɱɚɧɢɤ 2,65 0,04 0,01 
27 ɋɥɸɞɚ 2,8 0,02 0,01 
29 ɒɥɚɤ 2,5-3,0 0,05 0,02 
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 17 
30 Ⱦɢɨɪɢɬ 2,8 0,03 0,06 
-31 ɉɨɪɮɢɪɨɢɞɵ 2,7 0,03 0,07 
32 Ƚɪɚɮɢɬ 2,2-2,7 0,03 0,04 
33 ɍɝɨɥɶ 1,3 0,03 0,02 
34 Ɂɨɥɚ 2,5 0,06 0,04 
35 Ⱦɢɚɬɨɦɢɬ 2,3 0,03 0,02 
36 ɉɟɪɥɢɬ ɤɚɪɶɟɪɧɵɣ 2,4 0,04 0,01 

37 
ɉɟɪɥɢɬ ɝɨɬɨɜɚɹ 

ɩɪɨɞɭɤɰɢɹ 
2,4 0,04 0,06 

38 Ʉɟɪɚɦɡɢɬ 2,5 0,06 0,02 
39 ȼɟɪɦɢɤɭɥɢɬ 2,6 0,06 0,04 
40 Ⱥɝɥɨɩɨɪɢɬ 2,5 0,06 0,04 
41 Ɍɭɮ 2,6 0,03 0,02 
42 ɉɟɦɡɚ 2,5 0,03 0,06 
43 ɋɭɥɶɮɚɬ 2,7 0,05 0,02 
44 ɒɚɦɨɬ 2,6 0,04 0,02 

45 
ɋɦɟɫɶ ɩɟɫɤɚ ɢ 

ɢɡɜɟɫɬɢ 
2,6 0,05 0,01 

46 Ʉɢɪɩɢɱ, ɛɨɣ – 0,05 0,01 
47 Ɇɢɧɟɪɚɥɶɧɚɹ ɜɚɬɚ – 0,05 0,01 
48 ɓɟɛɟɧɤɚ – 0,04 0,02 
49 Ƚɪɚɜɢɣ – 0,01 0,001 
50 Ɉɩɢɥɤɢ ɞɪɟɜɟɫɧɵɟ – 0,04 0,01 

51 
ɉɟɫɱɚɧɨ-ɝɪɚɜɢɣɧɚɹ 

ɫɦɟɫɶ (ɉȽɋ) 2,6 0,03 0,04 

* Ȼɪɚɬɶ ɩɨ ɢɫɯɨɞɧɨɦɭ ɦɚɬɟɪɢɚɥɭ. 
 
Ɍɚɛɥɢɰɚ 18- Ɂɚɜɢɫɢɦɨɫɬɶ ɜɟɥɢɱɢɧɵ Ʉ3 ɨɬ ɫɤɨɪɨɫɬɢ ɜɟɬɪɚ** 

ɋɤɨɪɨɫɬɶ ɜɟɬɪɚ, ɦ/ɫ Ɂɧɚɱɟɧɢɹ ɤɨɷɮɮɢɰɢɟɧɬɚ Ʉ3 

ɞɨ 2 1,0 
2-5 1,2 
5-7 1,4 
7-10 1,7 
10-12 2,0 
12-14 2,3 
14-16 2,6 
16-18 2,8 

18 ɢ ɜɵɲɟ 3,0 
** Ɋɚɫɱɟɬɵ ɡɚɝɪɹɡɧɟɧɢɹ ɚɬɦɨɫɮɟɪɵ ɩɪɨɜɨɞɹɬɫɹ ɩɪɢ ɩɪɨɢɡɜɨɥɶɧɨɦ 

ɧɚɛɨɪɟ ɫɤɨɪɨɫɬɟɣ ɨɬ U=0,5 ɦ/ɫ ɞɨ U= U* (ɫɤɨɪɨɫɬɶ ɜɟɬɪɚ 95% 
ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ). ɉɪɢ ɪɚɫɱɟɬɚɯ ɪɚɫɫɟɢɜɚɧɢɹ ɤɚɠɞɨɣ ɢɡ ɪɚɫɫɦɚɬɪɢɜɚɟɦɵɯ 
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ɫɤɨɪɨɫɬɟɣ ɞɨɥɠɧɨ ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ ɨɩɪɟɞɟɥɟɧɧɨɟ ɡɧɚɱɟɧɢɟ ɦɚɤɫɢɦɚɥɶɧɨ 
ɪɚɡɨɜɨɝɨ ɜɵɛɪɨɫɚ. ɉɨɞɨɛɧɵɟ ɢɫɬɨɱɧɢɤɢ (ɜɵɛɪɨɫ ɤɨɬɨɪɵɯ ɢɡɦɟɧɹɟɬɫɹ 
ɩɪɢ ɢɡɦɟɧɟɧɢɢ ɫɤɨɪɨɫɬɢ ɜɟɬɪɚ) ɤɥɚɫɫɢɮɢɰɢɪɭɸɬɫɹ ɫɩɟɰɢɚɥɶɧɵɦ 
ɨɛɪɚɡɨɦ, ɧɚɩɪɢɦɟɪ, ɤɚɤ ɬɢɩ 5 ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɍɉɊɁȺ ɫɟɪɢɢ 
"ɗɤɨɥɨɝ". ȼɚɥɨɜɵɟ ɜɵɛɪɨɫɵ ɡɚ ɪɚɫɫɦɚɬɪɢɜɚɟɦɵɣ ɩɟɪɢɨɞ ɨɩɪɟɞɟɥɹɸɬɫɹ 
ɩɨ ɫɪɟɞɧɢɦ ɡɧɚɱɟɧɢɹɦ ɫɤɨɪɨɫɬɢ ɜɟɬɪɚ ɢ ɜɥɚɠɧɨɫɬɢ ɷɬɨɝɨ ɩɟɪɢɨɞɚ.  

 

Ɍɚɛɥɢɰɚ 19 - Ɂɚɜɢɫɢɦɨɫɬɶ ɜɟɥɢɱɢɧɵ Ʉ4 ɨɬ ɦɟɫɬɧɵɯ ɭɫɥɨɜɢɢ 

Ɇɟɫɬɧɵɟ 
ɭɫɥɨɜɢɹ 

Ʉ4 

ɉɪɢ ɯɪɚɧɟɧɢɢ 
ɢ ɩɟɪɟɫɵɩɤɟ 

ɉɆ* ɛɟɡ 
ɩɪɢɦɟɧɟɧɢɹ 
ɡɚɝɪɭɡɨɱɧɨɝɨ 

ɪɭɤɚɜɚ 

ɉɪɢ 
ɩɟɪɟɫɵɩɤɟ 

ɉɆ* ɫ 
ɩɪɢɦɟɧɟɧɢɟɦ 
ɡɚɝɪɭɡɨɱɧɨɝɨ 

ɪɭɤɚɜɚ 

ɉɪɢ ɯɪɚɧɟɧɢɢ 
ɢ ɩɟɪɟɫɵɩɤɟ 

ɭɝɥɹ ɜ 
ɤɚɪɶɟɪɟ ɛɟɡ 
ɩɪɢɦɟɧɟɧɢɹ 
ɡɚɝɪɭɡɨɱɧɨɝɨ 

ɪɭɤɚɜɚ 

ɉɪɢ 
ɩɟɪɟɫɵɩɤɟ 

ɭɝɥɹ ɜ ɤɚɪɶɟɪɟ 
ɫ 

ɩɪɢɦɟɧɟɧɢɟɦ 
ɡɚɝɪɭɡɨɱɧɨɝɨ 

ɪɭɤɚɜɚ 

ɋɤɥɚɞɵ, 
ɯɪɚɧɢɥɢɳɚ 
ɨɬɤɪɵɬɵɟ 
ɚ) ɫ 4-ɯ 
ɫɬɨɪɨɧ 

1,0 0,01 1,0 0,2 

ɛ) ɫ 3-ɯ 
ɫɬɨɪɨɧ 

0,5 0,005 0,8 0,16 

ɜ) ɫ 2-ɯ 
ɫɬɨɪɨɧ 
ɩɨɥɧɨɫɬɶɸ ɢ 
ɫ 2-ɯ ɫɬɨɪɨɧ 
ɱɚɫɬɢɱɧɨ 

0,3 0,003 0,6 0,12 

ɝ) ɫ 2-ɯ 
ɫɬɨɪɨɧ 

0,2 0,002 0,5 0,1 

ɞ) ɫ 1-ɣ 
ɫɬɨɪɨɧɵ 

0,1 0,001 0,1 0,02 

ɠ) ɡɚɤɪɵɬ ɫ 
4-ɯ ɫɬɨɪɨɧ ** 

0,005 0,00005 0,1 0,02 

* ɉɆ - ɩɵɥɹɳɢɟ ɦɚɬɟɪɢɚɥɵ; 
** ɩɪɢ ɩɟɪɟɜɨɞɟ ɧɟɨɪɝɚɧɢɡɨɜɚɧɧɵɯ ɢɫɬɨɱɧɢɤɨɜ ɭɡɥɚ ɩɟɪɟɫɵɩɤɢ ɜ 

ɨɪɝɚɧɢɡɨɜɚɧɧɵɟ ɩɪɢ ɨɬɫɭɬɫɬɜɢɢ ɚɫɩɢɪɚɰɢɢ ɫɱɢɬɚɬɶ ɜɵɛɪɨɫ ɩɵɥɢ ɜ ɚɬɦɨɫɮɟɪɭ 
ɞɨ 30% ɨɬ ɟɝɨ ɧɨɪɦɚɬɢɜɧɨɝɨ ɩɨɤɚɡɚɬɟɥɹ ɩɪɢ ɚɫɩɢɪɚɰɢɢ ɭɡɥɚ. 
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Ɍɚɛɥɢɰɚ 20 - Ɂɚɜɢɫɢɦɨɫɬɶ ɜɟɥɢɱɢɧɵ K 5 ɨɬ ɜɥɚɠɧɨɫɬɢ ɦɚɬɟɪɢɚɥɨɜ 
ȼɥɚɠɧɨɫɬɶ ɦɚɬɟɪɢɚɥɨɜ, 

% * 
Ʉ5 Ʉ5 (ɞɥɹ ɭɝɥɹ ɜ ɤɚɪɶɟɪɟ) 

0-0,5 1,0 2,0 
ɞɨ 1,0 0,9 1,5 
ɞɨ 3,0 0,8 1.3 
ɞɨ 5,0 0,7 1,2 
ɞɨ 7,0 0,6 1,0 
ɞɨ 8,0 0,4 0,7 
ɞɨ 9,0 0,2 0,3 

ɞɨ 10,0 0,1 0,2 
ɋɜɵɲɟ 10 0,01 0,1 

* ɩɪɢ ɫɬɚɬɢɱɟɫɤɨɦ ɯɪɚɧɟɧɢɢ ɢ ɩɟɪɟɫɵɩɤɟ ɩɟɫɤɚ ɜɥɚɠɧɨɫɬɶɸ 3 % ɢ 
ɛɨɥɟɟ - ɜɵɛɪɨɫɵ ɫɱɢɬɚɬɶ ɪɚɜɧɵɦɢ 0. Ⱦɥɹ ɞɪɭɝɢɯ ɫɬɪɨɢɬɟɥɶɧɵɯ ɦɚɬɟɪɢɚɥɨɜ 
ɜɵɛɪɨɫɵ ɫɱɢɬɚɬɶ ɪɚɜɧɵɦɢ 0 ɩɪɢ ɜɥɚɠɧɨɫɬɢ ɫɜɵɲɟ 20 %. 
 

Ɍɚɛɥɢɰɚ 21 - Ɂɚɜɢɫɢɦɨɫɬɶ ɜɟɥɢɱɢɧɵ Ʉ7 ɨɬ ɤɪɭɩɧɨɫɬɢ ɦɚɬɟɪɢɚɥɨɜ 
Ɋɚɡɦɟɪ ɤɭɫɤɚ, ɦɦ Ʉ7 

500 ɢ ɛɨɥɟɟ 0,1 
500-100 0,2 
100-50 0,4 
50-10 0,5 
10-5 0,6 
5-3 0,7 
3-1 0,8 
1 1,0 

 
Ɍɚɛɥɢɰɚ 22 – Ɂɚɜɢɫɢɦɨɫɬɶ ɜɟɥɢɱɢɧɵ Ʉ8 ɨɬ ɬɢɩɚ ɝɪɟɣɮɟɪɚ ɢ ɪɨɞɚ 

ɩɟɪɟɝɪɭɠɚɟɦɨɝɨ ɦɚɬɟɪɢɚɥɚ 

№ ɩ/ɩ 
Ƚɪɭɡɨɩɨɞɴ-

ɟɦɧɨɫɬɶ  
ɤɪɚɧɚ, ɬ 

Ɍɢɩ 
ɝɪɟɣɮɟɪɚ 

ȼɟɥɢɱɢɧɚ ɤɨɷɮɮɢɰɢɟɧɬɚ Ʉ8 ɜ 
ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɩɟɪɟɝɪɭɠɚɟɦɨɝɨ 

ɦɚɬɟɪɢɚɥɚ 
Ʉɚɦɟɧɧɵɣ 

ɭɝɨɥɶ 
ɓɟɛɟɧɶ ɩɟɫɨɤ ɉȽɋ 

1 2 3 4 5 6 7 
1 5 2592Ⱥ 0,452 – – – 
2 5 2592Ȼ 0,453 – – – 
3 5 2630Ⱥ 0,474 – – – 
4 10 2871ȼ 0,216 – – – 
5 10 3298Ⱥ 0,199 – – – 
6 10 3298Ȼ 0,21 – – – 
7 15 2586Ⱥ 0,157 – – – 
8 16 3599Ⱥ 0,134 – – – 
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 22 
9 16 3748 0,13 – – – 
10 16 3899 0,123 – – – 
11 16 4127 0,13 – – – 
12 5 2631Ȼ – – – – 
13 10 2133Ⱥ – – – – 
14 10 3829 – – – – 
15 5 2583ȼ – 0,898 0,427 0,6 
16 5 2583 – 0,898 0,427 0,6 
17 5 3089Ⱥ – 0,744 0,338 0,52 
18 10 2872ȼ – 0,41 0,21 0,3 
19 10 3292ȼ – 0,41 0,21 0,3 
20 10 3383Ȼ – 0,362 0,184 0,286 
21 10 3555Ⱥ – 0,413 0,21 0,3 
22 10 3555ȼ – 0,39 0,22 0,32 
23 15 2374Ƚ – 0,292 0,14 0,21 
24 15 2587Ƚ – 0,271 0,166 0,215 
25 16 3319Ⱥ – 0,231 0,14 0,182 
26 16 3445Ⱥ – 0,245 0,15 0,193 
27 16 3830 – 0,216 0,15 – 
28 5 2452ȼ – – – – 
29 5 2475Ȼ – – – – 
30 10 2745Ⱥ – – – – 
31 10 – 3963 – – – 
32 16 – 3104 – – – 

 
Ɍɚɛɥɢɰɚ 23 – Ɂɚɜɢɫɢɦɨɫɬɶ ɜɟɥɢɱɢɧɵ ȼ ɨɬ ɜɵɫɨɬɵ ɩɟɪɟɫɵɩɤɢ 

ȼɵɫɨɬɚ ɩɚɞɟɧɢɹ ɦɚɬɟɪɢɚɥɚ, ɦ ȼ 
0,5 0,4 
1,0 0,5 
1,5 0,6 
2,0 0,7 
4,0 1,0 
6,0 1,5 
8,0 2,0 
10,0 2,5 
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6  Ɇɟɪɨɩɪɢɹɬɢɹ ɩɨ ɫɧɢɠɟɧɢɸ ɜɵɛɪɨɫɨɜ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɜ 
ɚɬɦɨɫɮɟɪɭ ɨɬ ɪɚɫɬɚɪɢɜɚɧɢɹ ɦɟɲɤɨɜ ɫ ɰɟɦɟɧɬɨɦ 

 
ɂɡ ɩɨɥɭɱɟɧɧɵɯ ɪɚɫɱɟɬɨɜ ɭɞɟɥɶɧɵɯ ɢ ɜɚɥɨɜɵɯ ɜɵɛɪɨɫɨɜ ɧɟɨɛɯɨɞɢɦɨ 

ɪɚɡɪɚɛɨɬɚɬɶ ɩɪɢɪɨɞɨɨɯɪɚɧɧɵɟ ɦɟɪɨɩɪɢɹɬɢɹ ɞɥɹ ɭɥɭɱɲɟɧɢɹ ɷɤɨɥɨɝɢɱɟɫɤɨɣ 
ɫɢɬɭɚɰɢɢ ɪɚɣɨɧɚ. 

Ɋɚɫɫɦɨɬɪɟɧɧɵɟ ɦɟɪɨɩɪɢɹɬɢɹ: 
1. Ⱦɥɹ ɛɟɫɩɵɥɟɜɨɝɨ ɨɩɭɫɬɨɲɟɧɢɹ ɦɟɲɤɨɜ ɩɪɟɞɥɚɝɚɟɬɫɹ ɭɫɬɚɧɨɜɢɬɶ 

ɚɜɬɨɦɚɬɢɱɟɫɤɭɸ ɫɬɚɧɰɢɸ ɪɚɫɬɚɪɢɜɚɧɢɹ. Ɍɚɤɠɟ ɞɥɹ ɭɥɚɜɥɢɜɚɧɢɹ ɩɵɥɢ 
ɧɟɨɪɝɚɧɢɱɟɫɤɨɣ: 70-20% ɞɜɭɨɤɢɫɢ ɤɪɟɦɧɢɹ (ɲɚɦɨɬ, ɰɟɦɟɧɬ ɢ ɞɪ.) ɜ  ɭɡɥɚɯ 
ɨɛɪɚɡɨɜɚɧɢɹ ɨɬ ɭɫɬɚɧɨɜɤɢ ɪɚɫɬɚɪɢɜɚɧɢɹ ɰɟɦɟɧɬɚ ɩɪɟɞɥɚɝɚɟɬɫɹ ɭɫɬɚɧɨɜɢɬɶ 
ɪɭɤɚɜɧɵɣ ɮɢɥɶɬɪ ɦɚɪɤɢ ɄɎȿ-Ɍ; 

2. Ⱥɜɬɨɰɟɦɟɧɬɨɜɨɡ Ɍɐ21 ɫ ɛɟɫɬɚɪɧɨɣ ɩɟɪɟɜɨɡɤɨɣ ɰɟɦɟɧɬɚ; 
3. Ʉɥɚɩɚɧ-ɞɨɡɚɬɨɪ ɞɥɹ ɛɢɝ-ɛɷɝɨɜ (ɪɭɱɧɨɣ ɪɚɫɬɚɪɢɜɚɬɟɥɶ ɦɟɲɤɨɜ)  

ɞɥɹ  ɛɵɫɬɪɨɣ ɢ ɷɮɮɟɤɬɢɜɧɨɣ ɪɚɫɬɚɪɤɢ ɛɢɝ-ɛɷɝɨɜ.  
 

6.1 Ⱥɜɬɨɦɚɬɢɱɟɫɤɚɹ ɫɬɚɧɰɢɹ ɪɚɫɬɚɪɢɜɚɧɢɹ ɫ ɪɭɤɚɜɧɵɦ ɮɢɥɶɬɪɨɦ 
 
Ⱥɜɬɨɦɚɬɢɱɟɫɤɢɟ ɫɬɚɧɰɢɢ ɪɚɫɬɚɪɢɜɚɧɢɹ ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ 

ɛɟɫɩɵɥɟɜɨɝɨ ɨɩɭɫɬɨɲɟɧɢɹ ɦɟɲɤɨɜ ɫ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶɸ ɞɨ 400 ɲɬɭɤ ɜ ɱɚɫ. 
Ɉɧɢ ɩɨɞɯɨɞɹɬ ɞɥɹ ɪɚɛɨɬɵ ɫ ɛɭɦɚɠɧɵɦɢ ɢ ɩɨɥɢɷɬɢɥɟɧɨɜɵɦɢ ɦɟɲɤɚɦɢ, ɤɚɤ 
ɨɞɧɨɫɥɨɣɧɵɦɢ, ɬɚɤ ɢ ɦɧɨɝɨɫɥɨɣɧɵɦɢ. ɍɫɬɚɧɨɜɤɚ ɫɨɫɬɨɢɬ ɢɡ ɩɪɢёɦɧɨɣ ɱɚɫɬɢ 
ɫ ɞɢɫɤɨɜɵɦɢ ɧɨɠɚɦɢ, ɛɚɪɚɛɚɧɧɨɝɨ ɫɢɬɚ, ɮɢɥɶɬɪɚ ɫ ɩɧɟɜɦɨɨɱɢɫɬɤɨɣ ɢ 
ɤɨɦɩɚɤɬɨɪɚ ɦɟɲɤɨɜ. Ⱥɜɬɨɦɚɬɢɱɟɫɤɢɟ ɪɚɫɬɚɪɢɜɚɬɟɥɢ ɢɡɝɨɬɚɜɥɢɜɚɸɬɫɹ ɢɡ 
ɧɟɪɠɚɜɟɸɳɟɣ ɫɬɚɥɢ AISI304/316.  

 
 

 

Ɋɢɫɭɧɨɤ 19 - Ⱥɜɬɨɦɚɬɢɱɟɫɤɚɹ ɫɬɚɧɰɢɹ ɪɚɫɬɚɪɢɜɚɧɢɹ ɦɟɲɤɨɜ 
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ɉɪɢɧɰɢɩ ɪɚɛɨɬɵ 
Ɇɟɲɤɢ ɩɨɞɚɸɬɫɹ ɜ ɪɚɫɬɚɪɢɜɚɬɟɥɶ ɥɟɧɬɨɱɧɵɦ ɤɨɧɜɟɣɟɪɨɦ (ɪɢɫɭɧɨɤ 20), 

ɧɚ ɤɨɬɨɪɨɦ ɭɫɬɚɧɨɜɥɟɧɵ ɞɚɬɱɢɤɢ ɞɥɹ ɤɨɧɬɪɨɥɹ ɤɨɥɢɱɟɫɬɜɚ ɦɟɲɤɨɜ ɢ 
ɫɢɝɧɚɥɢɡɚɰɢɢ ɜ ɫɥɭɱɚɟ ɨɛɪɚɡɨɜɚɧɢɹ ɡɚɬɨɪɚ. 

 

 

Ɋɢɫɭɧɨɤ 20 - Ʌɟɧɬɨɱɧɵɣ ɤɨɧɜɟɣɟɪ 
 

Ɇɟɲɤɢ ɩɨɫɬɭɩɚɸɬ ɜ ɛɭɧɤɟɪ, ɝɞɟ ɪɚɡɪɟɡɚɸɬɫɹ ɩɚɪɚɥɥɟɥɶɧɨ 
ɭɫɬɚɧɨɜɥɟɧɧɵɦɢ ɞɢɫɤɨɜɵɦɢ ɧɨɠɚɦɢ (ɪɢɫɭɧɨɤ 21). Ɋɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɧɨɠɚɦɢ 
ɧɚɫɬɪɚɢɜɚɟɬɫɹ. ɂɡ ɩɪɢёɦɧɨɝɨ ɛɭɧɤɟɪɚ ɛɟɡɨɫɟɜɨɣ ɤɨɧɜɟɣɟɪ ɩɨɞɚёɬ ɦɟɲɤɢ 
ɜɦɟɫɬɟ ɫ ɩɪɨɞɭɤɬɨɦ ɜ ɛɚɪɚɛɚɧɧɨɟ ɫɢɬɨ. 

 

 

Ɋɢɫɭɧɨɤ 21 - Ⱦɢɫɤɨɜɵɟ ɧɨɠɢ 
 

ȼ ɛɚɪɚɛɚɧɧɨɦ ɫɢɬɟ (ɪɢɫɭɧɨɤ 22) ɩɪɨɢɫɯɨɞɢɬ ɨɬɞɟɥɟɧɢɟ ɢ ɩɪɨɫɟɢɜɚɧɢɟ 
ɦɚɬɟɪɢɚɥɚ. Ʌɨɩɚɫɬɢ ɧɚɯɨɞɹɳɢɟɫɹ ɜɧɭɬɪɢ ɧɟɝɨ ɩɟɪɟɜɨɪɚɱɢɜɚɸɬ ɪɚɡɪɟɡɚɧɧɵɟ 
ɦɟɲɤɢ ɢ ɩɨɞɬɚɥɤɢɜɚɸɬ ɢɯ ɤ ɜɵɯɨɞɭ. ɉɪɨɞɭɤɬ ɢɡ ɫɢɬɚ ɫɨɛɢɪɚɟɬɫɹ ɲɧɟɤɨɜɵɦ 
ɤɨɧɜɟɣɟɪɨɦ, ɭɫɬɚɧɨɜɥɟɧɧɵɦ ɩɨɞ ɫɢɬɨɦ ɞɥɹ ɞɚɥɶɧɟɣɲɟɣ ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɢ 
ɩɧɟɜɦɨɬɪɚɧɫɩɨɪɬɨɦ. 
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Ɋɢɫɭɧɨɤ 22 - Ȼɚɪɚɛɚɧɧɨɟ ɫɢɬɨ 
 

ɇɚɞ ɛɚɪɚɛɚɧɧɵɦ ɫɢɬɨɦ ɭɫɬɚɧɨɜɥɟɧ ɜɫɬɪɨɟɧɧɵɣ ɪɭɤɚɜɧɵɣ ɮɢɥɶɬɪ ɫ 
ɩɧɟɜɦɨɨɱɢɫɬɤɨɣ ɞɥɹ ɚɫɩɢɪɚɰɢɢ ɢ ɜɨɡɜɪɚɬɚ ɭɥɨɜɥɟɧɧɨɣ ɩɵɥɢ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, 
ɢɫɤɥɸɱɚɸɬɫɹ ɩɨɬɟɪɢ ɦɚɬɟɪɢɚɥɚ ɜ ɩɪɨɰɟɫɫɟ ɪɚɫɬɚɪɢɜɚɧɢɹ. 

ɉɨɫɥɟ ɫɢɬɚ ɩɭɫɬɵɟ ɦɟɲɤɢ ɩɨɩɚɞɚɸɬ ɜ ɤɨɦɩɚɤɬɨɪ, ɤɨɬɨɪɵɣ 
ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɛɟɡɨɫɟɜɨɣ ɤɨɧɜɟɣɟɪ. Ʉɨɦɩɚɤɬɨɪ ɫɨɛɢɪɚɟɬ ɢ ɭɩɥɨɬɧɹɟɬ 
ɨɬɯɨɞɵ ɜ ɩɨɥɢɷɬɢɥɟɧɨɜɵɣ ɦɟɲɨɤ, ɡɚɤɪɟɩɥёɧɧɵɣ ɧɚ ɜɵɯɨɞɟ. 

 

 

Ɋɢɫɭɧɨɤ 23 – Ʉɨɦɩɚɤɬɨɪ 
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Ɋɭɤɚɜɧɵɟ ɮɢɥɶɬɪɵ 
Ɋɭɤɚɜɧɵɟ ɬɤɚɧɟɜɵɟ ɮɢɥɶɬɪɵ ɩɪɢɦɟɧɹɸɬɫɹ ɞɥɹ ɨɱɢɫɬɤɢ ɛɨɥɶɲɢɯ 

ɨɛɴɟɦɨɜ ɜɨɡɞɭɯɚ (ɝɚɡɨɜ) ɫɨ ɡɧɚɱɢɬɟɥɶɧɨɣ ɤɨɧɰɟɧɬɪɚɰɢɟɣ ɩɵɥɢ. 
Ɏɢɥɶɬɪɭɸɳɢɦɢ ɷɥɟɦɟɧɬɚɦɢ ɜ ɷɬɢɯ ɚɩɩɚɪɚɬɚɯ ɹɜɥɹɸɬɫɹ ɪɭɤɚɜɚ ɢɡ 
ɫɩɟɰɢɚɥɶɧɨɣ ɮɢɥɶɬɪɨɜɚɥɶɧɨɣ ɬɤɚɧɢ.  

Ɇɚɥɨɪɚɡɦɟɪɧɵɟ ɪɭɤɚɜɧɵɟ ɮɢɥɶɬɪɵ ɦɚɪɤɢ ɄɎȿ-Ɍ  «ɬɨɱɟɱɧɨɣ» ɫɟɪɢɢ 
ɪɚɡɪɚɛɨɬɚɧɵ ɤɚɤ ɤɨɦɩɚɤɬɧɵɟ ɚɩɩɚɪɚɬɵ ɞɥɹ ɬɨɧɤɨɣ ɨɱɢɫɬɤɢ ɜɨɡɞɭɯɚ ɢ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɝɚɡɨɜ ɨɬ ɩɵɥɢ. Ʌɨɤɚɥɶɧɵɟ ɮɢɥɶɬɪɵ ɩɪɢɦɟɧɹɸɬɫɹ ɞɥɹ 
ɭɫɬɚɧɨɜɤɢ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɜ ɦɟɫɬɚɯ ɨɬɫɨɫɨɜ ɜɨɡɞɭɯɨɩɵɥɟɜɨɣ ɢ ɝɚɡɨɩɵɥɟɜɨɣ 
ɫɦɟɫɢ. Ɏɢɥɶɬɪɵ ɄɎȿ-Ɍ ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ ɪɚɛɨɬɵ ɜ ɩɨɦɟɳɟɧɢɹɯ ɫ 
ɬɟɦɩɟɪɚɬɭɪɨɣ ɨɱɢɳɚɟɦɵɯ ɝɚɡɨɜ/ɜɨɡɞɭɯɚ ɨɬ -400ɋ ɞɨ +500ɋ. ɗɮɮɟɤɬɢɜɧɨɫɬɶ 
ɨɱɢɫɬɤɢ 99 %. 

Ʉɨɧɫɬɪɭɤɰɢɹ ɷɬɢɯ ɪɭɤɚɜɧɵɯ ɮɢɥɶɬɪɨɜ ɜɤɥɸɱɚɟɬ ɤɨɪɩɭɫ ɢɡ 
ɨɰɢɧɤɨɜɚɧɧɨɣ ɫɬɚɥɢ, ɜɵɩɨɥɧɟɧɧɵɣ ɜ ɜɢɞɟ ɜɟɪɬɢɤɚɥɶɧɨɝɨ ɲɤɚɮɚ, ɤɚɫɫɟɬɧɵɟ 
ɪɭɤɚɜɧɵɟ ɮɢɥɶɬɪɨɷɥɟɦɟɧɬɵ (ɩɨ ɞɜɚ ɮɢɥɶɬɪɨɷɥɟɦɟɧɬɚ ɜ ɤɚɫɫɟɬɟ), 
ɮɢɥɶɬɪɭɸɳɢɣ ɦɚɬɟɪɢɚɥ: ɩɨɥɢɷɮɢɪ ɧɚ ɦɟɬɚɥɥɢɱɟɫɤɨɣ ɨɩɨɪɧɨɣ ɫɟɬɤɟ (ɉȼɋ), 
ɜɵɬɹɠɧɨɣ ɜɟɧɬɢɥɹɬɨɪ ɢ ɫɢɫɬɟɦɭ ɚɜɬɨɦɚɬɢɱɟɫɤɨɣ ɪɟɝɟɧɟɪɚɰɢɢ ɪɭɤɚɜɨɜ ɩɭɬɟɦ 
ɢɦɩɭɥɶɫɧɨɣ ɩɪɨɞɭɜɤɢ ɫɠɚɬɵɦ ɜɨɡɞɭɯɨɦ. Ʌɨɤɚɥɶɧɵɣ ɮɢɥɶɬɪ ɦɨɠɟɬ ɛɵɬɶ 
ɭɫɬɚɧɨɜɥɟɧ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɧɚɞ ɢɫɬɨɱɧɢɤɨɦ ɡɚɩɵɥɟɧɧɨɫɬɢ - ɧɚɩɪɢɦɟɪ, ɧɚɞ 
ɦɟɫɬɨɦ ɩɟɪɟɫɵɩɤɢ ɪɚɡɥɢɱɧɵɯ ɦɚɬɟɪɢɚɥɨɜ, ɜ ɭɫɬɪɨɣɫɬɜɚɯ ɧɚɩɨɥɧɟɧɢɹ ɢ 
ɜɵɝɪɭɡɤɢ ɬɚɪɵ, ɜ ɭɩɚɤɨɜɨɱɧɵɯ ɥɢɧɢɹɯ ɢ ɬ.ɩ. 

Ɍɨɱɟɱɧɵɣ ɮɢɥɶɬɪ ɧɟ ɢɦɟɟɬ ɛɭɧɤɟɪɚ - ɜɵɬɹɠɤɚ ɡɚɩɵɥɟɧɧɨɝɨ ɝɚɡɚ 
ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɫɧɢɡɭ,  ɜ ɪɭɤɚɜɧɵɣ ɤɨɪɩɭɫ. Ɉɱɢɳɟɧɧɵɣ 
ɜɨɡɞɭɯ ɭɞɚɥɹɟɬɫɹ ɜ ɜɟɪɯɧɟɣ ɱɚɫɬɢ ɤɨɪɩɭɫɚ ɮɢɥɶɬɪɚ. Ɉɬɮɢɥɶɬɪɨɜɚɧɧɚɹ ɩɵɥɶ 
ɩɪɢ ɪɟɝɟɧɟɪɚɰɢɢ ɫɛɪɚɫɵɜɚɟɬɫɹ ɨɛɪɚɬɧɨ, ɤ ɢɫɬɨɱɧɢɤɭ ɩɵɥɟɧɢɹ. 

Ɉɫɧɨɜɧɨɟ ɩɪɟɢɦɭɳɟɫɬɜɨ ɥɨɤɚɥɶɧɵɯ ɮɢɥɶɬɪɨɜ ɜ ɬɨɦ, ɱɬɨ ɨɧɢ 
ɤɨɦɩɚɤɬɧɵ ɢ ɧɟ ɬɪɟɛɭɸɬ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɜɵɬɹɠɧɵɯ ɬɪɚɤɬɨɜ — ɮɢɥɶɬɪ 
ɢɦɟɟɬ ɜɫɬɪɨɟɧɧɵɣ ɜɟɧɬɢɥɹɬɨɪ. ɋɢɫɬɟɦɚ ɪɟɝɟɧɟɪɚɰɢɢ ɬɨɱɟɱɧɵɯ ɮɢɥɶɬɪɨɜ ɜ 
ɫɬɚɧɞɚɪɬɧɨɣ ɤɨɦɩɥɟɤɬɚɰɢɢ ɩɪɨɢɡɜɨɞɢɬ ɨɱɢɫɬɤɭ ɢɦɩɭɥɶɫɚɦɢ ɫɠɚɬɨɝɨ 
ɜɨɡɞɭɯɚ, ɨɬ ɡɚɜɨɞɫɤɨɣ ɫɟɬɢ ɢɥɢ ɨɬ ɜɫɬɪɨɟɧɧɨɝɨ ɤɨɦɩɪɟɫɫɨɪɚ. ȼɫɟ ɮɢɥɶɬɪɵ 
ɄɎȿ-Ɍ ɨɫɧɚɳɚɸɬɫɹ ɜɢɛɪɚɬɨɪɚɦɢ ɜɫɬɪɹɯɢɜɚɧɢɹ ɪɭɤɚɜɨɜ, ɞɟɥɚɸɳɢɦɢ ɩɪɨɰɟɫɫ 
ɪɟɝɟɧɟɪɚɰɢɢ ɛɨɥɟɟ ɷɮɮɟɤɬɢɜɧɵɦ. 

ȼɵɫɨɤɚɹ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɨɱɢɫɬɤɢ ɩɨɡɜɨɥɹɟɬ ɜɵɛɪɚɫɵɜɚɬɶ ɨɱɢɳɟɧɧɵɣ 
ɜɨɡɞɭɯ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɜ ɰɟɯɨɜɨɟ ɩɨɦɟɳɟɧɢɟ ɢɥɢ ɚɬɦɨɫɮɟɪɧɵɣ ɜɨɡɞɭɯ. 

ɉɪɢɦɟɪɵ ɢɫɩɨɥɶɡɨɜɚɧɢɹ: ɩɵɥɟɭɞɚɥɟɧɢɟ ɨɬ ɫɢɥɨɫɨɜ, ɤɨɧɜɟɣɟɪɧɵɯ 
ɩɟɪɟɫɵɩɨɤ, ɪɚɫɬɚɪɤɢ ɰɟɦɟɧɬɚ, ɢɡɜɟɫɬɢ, ɩɟɫɤɚ, ɮɟɪɪɨɫɩɥɚɜɨɜ, ɡɟɪɧɨɜɵɯ 
ɩɪɨɞɭɤɬɨɜ, ɢ ɬ.ɩ. 

ɇɨɪɦɚɬɢɜɧɚɹ ɫɤɨɪɨɫɬɶ ɮɢɥɶɬɪɚɰɢɢ ɞɥɹ ɮɢɥɶɬɪɨɜ ɄɎȿ-Ɍ - 0,9 -1,5 
ɦ/ɦɢɧ. 

ɉɢɬɚɧɢɟ ɢɦɩɭɥɶɫɧɨɣ ɫɢɫɬɟɦɵ ɪɟɝɟɧɟɪɚɰɢɢ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɫɠɚɬɵɦ 
ɜɨɡɞɭɯɨɦ ɄɅ 9  ɩɨ ȽɈɋɌ 17433-80. 
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Ɋɢɫɭɧɨɤ 24 - ɋɯɟɦɚ ɪɭɤɚɜɧɨɝɨ ɮɢɥɶɬɪɚ ɄɎȿ-Ɍ 
 

Ɍɚɛɥɢɰɚ 24– Ƚɚɛɚɪɢɬɧɵɟ ɪɚɡɦɟɪɵ ɮɢɥɶɬɪɚ 
Ɏɢɥɶɬɪ Ⱥ, ɦɦ B, ɦɦ C, ɦɦ D, ɦɦ F, ɦɦ G, ɦɦ 

 
a, ɦɦ b 

ɄɎȿ8Ɍȼ1 815 1880 1215 760 1370 1550 750 3 
Ɏɢɥɶɬɪ c, ɦɦ d f, ɦɦ g h, ɦɦ m, ɦɦ n, ɦɦ Ɇɚɫɫɚ, ɤɝ 
ɄɎȿ8Ɍȼ1 600 14 85 2 400 570 75 310 
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Ɍɚɛɥɢɰɚ 25 – Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɮɢɥɶɬɪɚ 
Ɏɢɥɶɬɪ Ⱦɥɢɧɚ 

ɪɭɤɚɜɚ, ɦ 
Ɉɛɳ. 

ɩɥɨɳɚɞɶ 
ɪɭɤɚɜ., ɦ² 

Ɋɚɫɯɨɞ 
ɨɱɢɳɚɟɦ. 
ɝɚɡɨɜ, ɦ3/ɱ 

 

Ɋɚɫɯɨɞ 
ɫɠɚɬɨɝɨ 

ɜɨɡɞ., ɥ/ɦɢɧ 

ɉɨɬɪɟɛɥɹ-
ɟɦɚɹ 

ɦɨɳɧɨɫɬɶ, 
ɤȼɬ 

ɄɎȿ8Ɍȼ1 1 5,6 403-605 50 4 
 

6.2 Ⱥɜɬɨɰɟɦɟɧɬɨɜɨɡ Ɍɐ21 ɫ ɛɟɫɬɚɪɧɨɣ ɩɟɪɟɜɨɡɤɨɣ ɰɟɦɟɧɬɚ 
 
Ⱦɨɫɬɚɜɤɚ ɰɟɦɟɧɬɚ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɚɜɬɨɰɟɦɟɧɬɨɜɨɡɨɦ Ɍɐ-21. 
ɐɟɦɟɧɬɨɜɨɡ ɜ ɫɨɫɬɚɜɟ ɬɹɝɚɱɚ ɄȺɆȺɁ-6460 ɢ ɩɨɥɭɩɪɢɰɟɩɚ-ɰɢɫɬɟɪɧɵ 

Ɍɐ-21 ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɛɟɫɬɚɪɧɨɣ ɩɟɪɟɜɨɡɤɢ ɫɵɩɭɱɢɯ, ɩɨɪɨɲɤɨɨɛɪɚɡɧɵɯ ɢ 
ɩɵɥɟɜɢɞɧɵɯ ɦɚɬɟɪɢɚɥɨɜ (ɰɟɦɟɧɬɚ, ɦɢɧɟɪɚɥɶɧɨɝɨ ɩɨɪɨɲɤɚ, ɝɢɩɫɚ) ɩɨ 
ɚɜɬɨɦɨɛɢɥɶɧɵɦ ɞɨɪɨɝɚɦ. 
 ɉɨ ɬɟɪɪɢɬɨɪɢɢ ɩɪɟɞɩɪɢɹɬɢɹ ɢɡ ɫɢɥɨɫɚ ɰɟɦɟɧɬ ɩɟɪɟɦɟɳɚɟɬɫɹ 
ɩɧɟɜɦɚɬɢɱɟɫɤɢɦ ɬɪɚɧɫɩɨɪɬɨɦ ɉɌɁ-14 ɫ ɭɧɢɜɟɪɫɚɥɶɧɵɦ ɰɢɤɥɨɧɨɦ.  

Ⱥɜɬɨɰɟɦɟɧɬɨɜɨɡ ɢɦɟɟɬ ɫɥɟɞɭɸɳɟɟ ɭɫɬɪɨɣɫɬɜɨ. ɇɚ ɚɜɬɨɦɨɛɢɥɶ-ɬɹɝɚɱ 
ɭɫɬɚɧɚɜɥɢɜɚɸɬ ɩɨɞ ɭɝɥɨɦ 7—9 ɝɪɚɞɭɫɨɜ ɰɢɫɬɟɪɧɭ-ɩɨɥɭɩɪɢɰɟɩ ɧɟɫɭɳɟɣ 
ɛɟɡɪɚɦɧɨɣ ɤɨɧɫɬɪɭɤɰɢɢ. ɇɚɤɥɨɧ ɰɢɫɬɟɪɧɵ ɨɛɟɫɩɟɱɢɜɚɟɬ ɥɭɱɲɭɸ ɩɨɞɚɱɭ 
ɰɟɦɟɧɬɚ ɤ ɪɚɡɝɪɭɡɨɱɧɨɦɭ ɭɫɬɪɨɣɫɬɜɭ. ɉɟɪɟɞɧɹɹ ɱɚɫɬɶ ɰɢɫɬɟɪɧɵ ɨɩɢɪɚɟɬɫɹ ɧɚ 
ɫɟɞɟɥɶɧɨɟ ɭɫɬɪɨɣɫɬɜɨ ɬɹɝɚɱɚ, ɡɚɞɧɹɹ, ɱɟɪɟɡ ɤɪɨɧɲɬɟɣɧɵ ɢ ɪɟɫɫɨɪɵ, — ɧɚ ɨɫɢ 
ɯɨɞɨɜɵɯ ɤɨɥɟɫ. ɐɢɫɬɟɪɧɚ ɢɦɟɟɬ ɰɢɥɢɧɞɪɢɱɟɫɤɭɸ ɢɥɢ ɷɥɥɢɩɬɢɱɟɫɤɭɸ ɮɨɪɦɭ 
ɫɨ ɫɮɟɪɢɱɟɫɤɢɦɢ ɞɧɢɳɚɦɢ. ɇɚ ɜɧɟɲɧɟɣ ɫɬɨɪɨɧɟ ɰɢɫɬɟɪɧɵ ɫɦɨɧɬɢɪɨɜɚɧɵ 
ɨɩɨɪɧɵɟ ɫɬɨɣɤɢ, ɫɢɫɬɟɦɚ ɜɨɡɞɭɯɨɩɪɨɜɨɞɨɜ, ɜɥɚɝɨɦɚɫɥɨ-ɨɬɞɟɥɢɬɟɥɶ, ɤɪɵɥɶɹ 
ɤɨɥɟɫ ɬɹɝɚɱɚ, ɥɟɫɬɧɢɰɚ  ɢ ɩɥɨɳɚɞɤɚ ɞɥɹ ɨɛɫɥɭɠɢɜɚɧɢɹ. 

ȼ ɜɟɪɯɧɟɣ ɱɚɫɬɢ ɰɢɫɬɟɪɧɵ ɢɦɟɟɬɫɹ ɞɜɚ ɥɸɤɚ ɞɥɹ ɡɚɝɪɭɡɤɢ ɰɟɦɟɧɬɚ, 
ɜɧɭɬɪɢ ɰɢɫɬɟɪɧɵ ɫɦɨɧɬɢɪɨɜɚɧɨ ɨɛɨɪɭɞɨɜɚɧɢɟ ɞɥɹ ɪɚɡɝɪɭɡɤɢ ɰɟɦɟɧɬɚ 
ɩɧɟɜɦɚɬɢɱɟɫɤɢɦ ɫɩɨɫɨɛɨɦ.  

Ⱦɥɹ ɪɚɡɝɪɭɡɤɢ ɰɟɦɟɧɬɚ ɤ ɩɚɬɪɭɛɤɭ ɩɨɞɫɨɟɞɢɧɹɸɬ ɪɭɤɚɜ, 
ɧɚɩɪɚɜɥɹɸɳɢɣ ɰɟɦɟɧɬ ɜ ɫɢɥɨɫ, ɢ ɨɬɤɪɵɜɚɸɬ ɩɪɨɛɤɨɜɵɣ ɤɪɚɧ. Ⱥɷɪɢɪɨɜɚɧɧɵɣ 
ɰɟɦɟɧɬ ɩɪɨɯɨɞɢɬ ɩɪɨɛɤɨɜɵɣ ɤɪɚɧ ɢ ɫ ɩɨɦɨɳɶɸ ɩɪɨɞɭɜɨɱɧɨɣ ɮɨɪɫɭɧɤɢ, 
ɫɨɡɞɚɸɳɟɣ ɪɚɡɪɟɠɟɧɢɟ ɭ ɩɪɨɛɤɨɜɨɝɨ ɤɪɚɧɚ, ɩɨɩɚɞɚɟɬ ɜ ɫɬɪɭɸ ɫɠɚɬɨɝɨ 
ɜɨɡɞɭɯɚ, ɤɨɬɨɪɵɦ ɩɨɞɚɟɬɫɹ ɜ ɟɦɤɨɫɬɶ. ɇɚ ɚɷɪɨɥɨɬɤɢ ɰɟɦɟɧɬ ɫɫɵɩɚɟɬɫɹ ɫ 
ɩɨɦɨɳɶɸ ɨɬɤɨɫɨɜ, ɢɡɝɨɬɨɜɥɟɧɧɵɯ ɢɡ ɥɢɫɬɨɜɨɣ ɫɬɚɥɢ ɢ ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɩɨɞ 
ɭɝɥɨɦ 45—50Q ɤ ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ ɩɥɨɫɤɨɫɬɢ. ɒɢɪɢɧɚ ɚɷɪɨɥɨɬɤɚ 150 ɦɦ.  

ɂɫɯɨɞɹ ɢɡ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɚɜɬɨɦɨɛɢɥɹ ɜ ɦɟɫɹɰ ɞɥɹ ɩɨɫɬɚɜɤɢ 122,76 ɬ 
ɬɪɟɛɭɟɬɫɹ 5 ɦɚɲɢɧ. 
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1 – ɡɚɝɪɭɡɤɚ ɡɟɪɧɚ; 2 – ɫɟɬɤɚ; 3 – ɰɢɤɥɨɧ; 4 – ɲɥɸɡɨɜɨɣ ɡɚɬɜɨɪ; 5 – ɜɵɝɪɭɡɤɚ 
ɡɟɪɧɚ; 6 – ɜɟɧɬɢɥɹɬɨɪ; 7 - ɩɭɥɶɬ 

 
Ɋɢɫɭɧɨɤ 25 - ɉɧɟɜɦɚɬɢɱɟɫɤɢɣ ɬɪɚɧɫɩɨɪɬɟɪ: 

 

 

Ɋɢɫɭɧɨɤ 26 - ɋɯɟɦɚ ɄȺɆȺɁɚ 6460 
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1- ɬɹɝɚɱ Ʉɚɦɚɡ-6460; 2 - ɤɨɦɩɪɟɫɫɨɪɧɚɹ ɭɫɬɚɧɨɜɤɚ; 3 - ɩɧɟɜɦɨɨɛɨɪɭɞɨɜɚɧɢɟ 
ɞɥɹ ɪɚɡɝɪɭɡɤɢ; 4 - ɡɚɝɪɭɡɨɱɧɵɣ ɥɸɤ; 5 - ɰɢɫɬɟɪɧɚ-ɩɨɥɭɩɪɢɰɟɩ; 6 - 

ɪɚɡɝɪɭɡɨɱɧɵɣ ɪɭɤɚɜ; 7 - ɯɨɞɨɜɚɹ ɱɚɫɬɶ; 8 - ɡɚɩɚɫɧɨɟ ɤɨɥɟɫɨ; 9 - ɨɩɨɪɧɨɟ 
ɭɫɬɪɨɣɫɬɜɨ; 10 ɫɰɟɩɧɨɟ ɭɫɬɪɨɣɫɬɜɨ 

 
Ɋɢɫɭɧɨɤ 27 - Ⱥɜɬɨɰɟɦɟɧɬɨɜɨɡ Ɍɐ21: 

 

Ɍɚɛɥɢɰɚ 26 -  Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ Ⱥɜɬɨɰɟɦɟɧɬɨɜɨɡɚ Ɍɐ-21 
ɉɨɥɟɡɧɵɣ ɨɛɴɟɦ ɰɢɫɬɟɪɧɵ, ɦ3 24,4 
Ɇɚɫɫɚ ɩɟɪɟɜɨɡɢɦɨɝɨ ɝɪɭɡɚ, ɬ 28,0 

ɉɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ, ɬ/ɦɢɧ (ɦ3/ɦɢɧ) 
- ɩɧɟɜɦɨɫɚɦɨɡɚɝɪɭɡɤɢ ɰɟɦɟɧɬɚ ɩɪɢ 

ɩɨɞɚɱɟ ɩɨ ɪɟɡɢɧɨɜɨ-ɬɤɚɧɟɜɨɦɭ ɪɭɤɚɜɭ 
ɞɥɢɧɨɣ 8 ɦ, ɜ ɬɨɦ ɱɢɫɥɟ ɧɚ ɜɵɫɨɬɭ 3 

ɦ 

0,6 (0,52) (ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɩɨ ɡɚɤɚɡɭ) 

Ⱦɚɥɶɧɨɫɬɶ ɩɨɞɚɱɢ ɰɟɦɟɧɬɚ, ɦ ( 
ɦɚɤɫɢɦɚɥɶɧɚɹ/ɩɨ ɜɟɪɬɢɤɚɥɢ) 32/15 

Ⱦɢɚɦɟɬɪ ɡɚɝɪɭɡɨɱɧɨɝɨ ɥɸɤɚ, ɦɦ 400 
Ⱦɢɚɦɟɬɪ ɪɚɡɝɪɭɡɨɱɧɨɝɨ ɲɥɚɧɝɚ, ɦɦ 100 

Ɍɢɩ ɩɪɢɜɨɞɚ ɤɨɦɩɪɟɫɫɨɪɚ 
ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɶ (N=22 ɤȼɬ, 

U=380ȼ) 
Ɇɚɫɫɚ ɫɧɚɪɹɠɟɧɧɨɝɨ ɩɨɥɭɩɪɢɰɟɩɚ, ɤɝ 7500 

ɉɨɥɧɚɹ ɦɚɫɫɚ ɩɨɥɭɩɪɢɰɟɩɚ, ɤɝ 
ɉɨɥɧɚɹ ɦɚɫɫɚ ɚɜɬɨɩɨɟɡɞɚ, ɤɝ 44500 

Ʉɨɥɢɱɟɫɬɜɨ ɨɫɟɣ/ɤɨɥɟɫ 2/8 
Ɇɚɤɫɢɦɚɥɶɧɚɹ ɫɤɨɪɨɫɬɶ, ɤɦ/ɱ 80 

Ɇɚɤɫɢɦɚɥɶɧɚɹ ɩɨɥɟɡɧɚɹ ɦɨɳɧɨɫɬɶ, ɥ. 
ɫ. (ɤȼɬ), ɩɪɢ 1900 ɨɛ/ɦɢɧ. 400 (294) 
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6.3. Ʉɥɚɩɚɧ-ɞɨɡɚɬɨɪ ɞɥɹ ɛɢɝ-ɛɷɝɨɜ 
 
Ʉɥɚɩɚɧ-ɞɨɡɚɬɨɪ ɞɥɹ ɛɢɝ-ɛɷɝɨɜ (ɪɭɱɧɨɣ ɪɚɫɬɚɪɢɜɚɬɟɥɶ 

ɦɟɲɤɨɜ) ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɫɩɟɰɢɚɥɶɧɨɟ ɪɭɱɧɨɟ ɩɪɢɫɩɨɫɨɛɥɟɧɢɟ ɞɥɹ ɨɱɟɧɶ 
ɛɵɫɬɪɨɣ ɢ ɷɮɮɟɤɬɢɜɧɨɣ ɪɚɫɬɚɪɤɢ ɛɢɝ-ɛɷɝɨɜ.  

Ʉɥɚɩɚɧ-ɞɨɡɚɬɨɪ ɞɥɹ ɛɢɝ-ɛɷɝɨɜ ɧɟ ɬɪɟɛɭɟɬ ɧɚɥɢɱɢɹ ɫɩɟɰɢɚɥɶɧɵɯ 
ɛɭɧɤɟɪɨɜ ɞɥɹ ɜɵɝɪɭɡɤɢ ɢɥɢ ɠɟ ɤɚɤɢɯ-ɧɢɛɭɞɶ ɞɪɭɝɢɯ ɩɪɢɫɩɨɫɨɛɥɟɧɢɣ. Ⱦɥɹ 
ɜɵɩɨɥɧɟɧɢɹ ɪɚɫɬɚɪɢɜɚɧɢɹ ɦɟɲɤɨɜ ɫ ɩɨɦɨɳɶɸ ɷɬɨɝɨ ɭɫɬɪɨɣɫɬɜɚ ɩɨɬɪɟɛɭɟɬɫɹ 
ɨɛɵɱɧɵɣ ɩɨɝɪɭɡɱɢɤ ɛɢɝ-ɛɷɝɨɜ ɢ ɪɚɛɨɱɢɣ, ɤɨɬɨɪɵɣ ɛɭɞɟɬ ɪɟɝɭɥɢɪɨɜɚɬɶ 
ɩɪɨɰɟɫɫ ɪɚɫɬɚɪɢɜɚɧɢɹ ɝɪɭɡɨɜ. 

ɋɚɦ ɩɪɨɰɟɫɫ ɪɚɡɝɪɭɡɤɢ ɦɟɲɤɨɜ ɫ ɩɨɦɨɳɶɸ ɪɭɱɧɨɝɨ ɪɚɫɬɚɪɢɜɚɬɟɥɹ ɛɢɝ-
ɛɷɝɨɜ ɞɨɜɨɥɶɧɨ ɩɪɨɫɬɨɣ ɢ ɥɟɝɤɢɣ. ȼɵɩɨɥɧɹɟɬɫɹ ɨɧ ɜ ɱɟɬɵɪɟ ɷɬɚɩɚ 
ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ: 

1. ɋ ɩɨɦɨɳɶɸ ɜɢɥɨɱɧɨɝɨ ɩɨɝɪɭɡɱɢɤɚ ɤɨɧɬɟɣɧɟɪ ɩɨɞɧɢɦɚɸɬ ɢ 
ɧɚɫɚɠɢɜɚɸɬ ɧɚ ɲɢɩ ɪɚɫɬɚɪɢɜɚɬɟɥɹ; 

2. Ɇɟɲɨɤ ɫ ɪɚɫɬɚɪɢɜɚɬɟɥɟɦ ɩɨɞɧɢɦɚɸɬ ɢ ɬɪɚɧɫɩɨɪɬɢɪɭɸɬ ɞɨ ɡɨɧɵ 
ɜɵɝɪɭɡɤɢ ɩɪɨɞɭɤɰɢɢ, ɜ ɞɨɡɚɬɨɪ; 

3. Ʉɥɚɩɚɧ-ɞɨɡɚɬɨɪ ɪɚɫɬɚɪɢɜɚɬɟɥɹ ɨɬɤɪɵɜɚɸɬ ɢ ɫɫɵɩɚɸɬ ɧɟɨɛɯɨɞɢɦɭɸ 
ɞɨɡɢɪɨɜɤɭ ɝɪɭɡɚ; 

4. ɉɨ ɦɟɪɟ ɧɚɩɨɥɧɟɧɢɹ ɬɚɪɵ ɩɪɨɞɭɤɰɢɟɣ ɢɡ ɤɨɧɬɟɣɧɟɪɚ, ɤɥɚɩɚɧ-ɞɨɡɚɬɨɪ 
ɡɚɤɪɵɜɚɟɬɫɹ. 

Ɋɭɱɧɨɣ ɪɚɫɬɚɪɢɜɚɬɟɥɶ ɦɟɲɤɨɜ ɩɨɡɜɨɥɹɟɬ  ɪɚɡɝɪɭɠɚɬɶ ɫɵɪɶɟ ɤɚɤ 
ɱɚɫɬɢɱɧɨ ɬɚɤ ɢ ɜ ɩɨɥɧɨɦ ɨɛɴɟɦɟ. ɉɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɩɪɟɤɪɚɳɟɧɢɹ ɩɨɞɚɱɢ 
ɩɪɨɞɭɤɰɢɢ ɜ ɬɚɪɭ, ɤɥɚɩɚɧ-ɞɨɡɚɬɨɪ ɩɟɪɟɤɪɵɜɚɟɬɫɹ. ɉɪɢ ɷɬɨɦ ɨɩɭɫɬɨɲɟɧɧɵɣ 
ɢɥɢ ɠɟ ɩɨɥɭɩɭɫɬɨɣ ɦɟɲɨɤ ɦɨɠɧɨ ɩɨɫɬɚɜɢɬɶ ɩɪɹɦɨ ɧɚ ɡɟɦɥɸ, ɧɟ ɛɨɹɫɶ 
ɩɨɜɪɟɠɞɟɧɢɣ ɞɨɡɚɬɨɪɚ ɢɥɢ ɩɨɬɟɪɢ ɫɵɪɶɹ ɢɡ ɦɟɲɤɚ. 

Ɋɭɱɧɨɣ ɪɚɫɬɚɪɢɜɚɬɟɥɶ ɦɟɲɤɨɜ ɢɦɟɟɬ ɫɩɟɰɢɚɥɶɧɵɟ ɥɨɩɚɫɬɢ ɧɚ ɤɨɪɩɭɫɟ, 
ɩɪɢ ɩɨɦɨɳɢ ɤɨɬɨɪɵɯ ɨɧ ɧɚɞɟɠɧɨ ɭɞɟɪɠɢɜɚɟɬɫɹ ɜ ɦɟɲɤɟ ɩɨɫɥɟ 
ɩɪɨɧɢɤɧɨɜɟɧɢɹ. Ɉɧɨ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɡɚ ɫɱɟɬ ɨɫɬɪɨɝɨ ɲɢɩɚ. Ⱥ ɛɥɚɝɨɞɚɪɹ 
ɨɬɜɟɪɫɬɢɹɦ ɜ ɤɨɧɫɬɪɭɤɰɢɢ, ɪɭɱɧɨɣ ɪɚɫɬɚɪɢɜɚɬɟɥɶ ɦɟɲɤɨɜ ɧɟ ɡɚɛɢɜɚɟɬɫɹ ɜɨ 
ɜɪɟɦɹ ɪɚɫɬɚɪɢɜɚɧɢɹ ɝɪɭɡɨɜ. 

ɉɪɟɢɦɭɳɟɫɬɜɚ ɤɥɚɩɚɧɚ-ɞɨɡɚɬɨɪɚ: 
1. ɉɨɡɜɨɥɹɟɬ ɤɨɧɬɪɨɥɢɪɨɜɚɬɶ ɩɨɪɰɢɢ ɨɬɝɪɭɠɚɟɦɵɯ ɜɟɳɟɫɬɜ 
2. ɇɟ ɪɜɟɬ ɛɢɝ-ɛɷɝ ɩɨɥɧɨɫɬɶɸ, ɚ ɞɟɥɚɟɬ ɚɤɤɭɪɚɬɧɵɣ ɧɚɞɪɟɡ 
3. ɉɨɡɜɨɥɹɟɬ ɢɡɛɟɠɚɬɶ ɩɨɬɟɪɶ ɩɪɨɞɭɤɰɢɢ ɩɪɢ ɪɚɫɬɚɪɢɜɚɧɢɢ 
4. Ɇɨɠɟɬ ɨɛɫɥɭɠɢɜɚɬɶɫɹ ɜɫɟɝɨ ɥɢɲɶ ɨɞɧɢɦ ɪɚɛɨɱɢɦ 
 
Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɪɭɱɧɨɝɨ ɪɚɫɬɚɪɢɜɚɬɟɥɹ: 
1. ɋɤɨɪɨɫɬɶ ɪɚɫɬɚɪɢɜɚɧɢɹ: 130-260 ɤɝ/ɦɢɧ 
2. ɍɩɪɚɜɥɟɧɢɟ ɪɚɡɝɪɭɡɤɨɣ: Ɋɭɱɧɨɟ 
3. Ɇɚɬɟɪɢɚɥ: Ʉɨɧɫɬɪɭɤɰɢɨɧɧɚɹ ɫɬɚɥɶ 
4. ɉɨɤɪɵɬɢɟ: ɉɨɪɨɲɤɨɜɚɹ ɨɤɪɚɫɤɚ RAL 
5. ɐɜɟɬɚ RAL: Ʉɪɚɫɧɵɣ, ɡɟɥɟɧɵɣ, ɠɟɥɬɵɣ 
6. Ⱦɢɚɦɟɬɪ: 160 ɦɦ 
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7. Ƚɚɛɚɪɢɬɵ: 480x160 ɦɦ 
8. ȼɟɫ: 4,5 ɤɝ 
 
 

 

Ɋɢɫɭɧɨɤ 28 - Ʉɥɚɩɚɧ-ɞɨɡɚɬɨɪ 
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7 Ɋɚɫɱɟɬ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɩɨɫɥɟ ɦɟɪɨɩɪɢɹɬɢɣ 
 
7.1. Ɉɬ ɚɜɬɨɦɚɬɢɱɟɫɤɨɣ ɭɫɬɚɧɨɜɤɢ ɪɚɫɬɚɪɢɜɚɧɢɹ ɦɟɲɤɨɜ ɫ 

ɪɭɤɚɜɧɵɦ ɮɢɥɶɬɪɨɦ 
 
Ⱦɥɹ ɦɚɤɫɢɦɚɥɶɧɨ ɪɚɡɨɜɵɯ (ɭɞɟɥɶɧɵɯ) ɜɵɛɪɨɫɨɜ: 
Ɇɝɪ=Ʉ1·Ʉ2·Ʉ3·Ʉ4 Ʉ5·Ʉ7· K 8 · K 9 ·ȼ· G ɱ ·106/3600 = 

0,04∙0,03∙1∙0,1∙1∙1∙1∙1∙0,4∙0,04∙106/3600 = 0,0005 ɝ/ɫ 
              
 

 
Ⱦɥɹ ɜɚɥɨɜɵɯ ɜɵɛɪɨɫɨɜ: 
ɉɝɪ = Ʉ 1 ·Ʉ 2 ·Ʉ 3 ·Ʉ 4 ·Ʉ 5 ·Ʉ 7 ·Ʉ 8 ·Ʉ 9 ·ȼ· G ɝɨɞ = 

0,04∙0,03∙1∙0,1∙1∙1∙1∙1∙0,4∙79,2 = 0,0038 ɬ / ɝɨɞ 
 

             
 

ɝɞɟ Ʉ1 - ɜɟɫɨɜɚɹ ɞɨɥɹ ɩɵɥɟɜɨɣ ɮɪɚɤɰɢɢ ɜ ɦɚɬɟɪɢɚɥɟ. Ɉɩɪɟɞɟɥɹɟɬɫɹ 
ɩɭɬɟɦ ɨɬɦɵɜɤɢ ɢ ɩɪɨɫɟɜɚ ɫɪɟɞɧɟɣ ɩɪɨɛɵ ɫ ɜɵɞɟɥɟɧɢɟɦ ɮɪɚɤɰɢɢ ɩɵɥɢ 
ɪɚɡɦɟɪɨɦ ɨɬ 0 ɞɨ 200 ɦɤɦ; 

Ʉ2 - ɞɨɥɹ ɩɵɥɢ (ɨɬ ɜɫɟɣ ɜɟɫɨɜɨɣ ɩɵɥɢ), ɩɟɪɟɯɨɞɹɳɚɹ ɜ ɚɷɪɨɡɨɥɶ. 
ɉɪɨɜɟɪɤɚ ɮɚɤɬɢɱɟɫɤɨɝɨ ɞɢɫɩɟɪɫɧɨɝɨ ɫɨɫɬɚɜɚ ɩɵɥɢ ɢ ɭɬɨɱɧɟɧɢɟ 
ɡɧɚɱɟɧɢɹ Ʉ2 ɩɪɨɢɡɜɨɞɢɬɫɹ ɨɬɛɨɪɨɦ ɩɪɨɛ ɡɚɩɵɥɟɧɧɨɝɨ ɜɨɡɞɭɯɚ ɧɚ ɝɪɚɧɢɰɚɯ 
ɩɵɥɹɳɟɝɨ ɨɛɴɟɤɬɚ (ɫɤɥɚɞɚ, ɯɜɨɫɬɨɯɪɚɧɢɥɢɳɚ) ɩɪɢ ɫɤɨɪɨɫɬɢ ɜɟɬɪɚ 2 ɦ/ɫ, 
ɞɭɸɳɟɝɨ ɜ ɧɚɩɪɚɜɥɟɧɢɢ ɬɨɱɤɢ ɨɬɛɨɪɚ ɩɪɨɛɵ. 

Ʉ3 - ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɦɟɫɬɧɵɟ ɦɟɬɟɨɭɫɥɨɜɢɹ; 
Ʉ4 - ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɦɟɫɬɧɵɟ ɭɫɥɨɜɢɹ, ɫɬɟɩɟɧɶ 

ɡɚɳɢɳɟɧɧɨɫɬɢ ɭɡɥɚ ɨɬ ɜɧɟɲɧɢɯ ɜɨɡɞɟɣɫɬɜɢɣ, ɭɫɥɨɜɢɹ ɩɵɥɟɨɛɪɚɡɨɜɚɧɢɹ; 
Ʉ5 - ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɜɥɚɠɧɨɫɬɶ ɦɚɬɟɪɢɚɥɚ. ɉɨɞ 

ɜɥɚɠɧɨɫɬɶɸ ɦɚɬɟɪɢɚɥɚ ɩɨɧɢɦɚɟɬɫɹ ɜɥɚɠɧɨɫɬɶ ɟɝɨ ɩɵɥɟɜɨɣ ɢ ɦɟɥɤɨɡɟɪɧɢɫɬɨɣ 
ɮɪɚɤɰɢɢ ( d ≤ 1 ɦɦ); 

Ʉ7 - ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɤɪɭɩɧɨɫɬɶ ɦɚɬɟɪɢɚɥɚ; 
K 8 - ɩɨɩɪɚɜɨɱɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ ɞɥɹ ɪɚɡɥɢɱɧɵɯ ɦɚɬɟɪɢɚɥɨɜ ɜ 

ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɬɢɩɚ ɝɪɟɣɮɟɪɚ, ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɢɧɵɯ ɬɢɩɨɜ 
ɩɟɪɟɝɪɭɡɨɱɧɵɯ ɭɫɬɪɨɣɫɬɜ K 8 = 1; 

Ʉ9 - ɩɨɩɪɚɜɨɱɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ ɩɪɢ ɦɨɳɧɨɦ ɡɚɥɩɨɜɨɦ ɫɛɪɨɫɟ 
ɦɚɬɟɪɢɚɥɚ ɩɪɢ ɪɚɡɝɪɭɡɤɟ ɚɜɬɨɫɚɦɨɫɜɚɥɚ. ɉɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɵɦ 0,2 ɩɪɢ ɫɛɪɨɫɟ 
ɦɚɬɟɪɢɚɥɚ ɜɟɫɨɦ ɞɨ 10 ɬ, ɢ 0,1 - ɫɜɵɲɟ 10 ɬ. Ⱦɥɹ ɨɫɬɚɥɶɧɵɯ 
ɧɟɨɪɝɚɧɢɡɨɜɚɧɧɵɯ ɢɫɬɨɱɧɢɤɨɜ, ɤɨɷɮɮɢɰɢɟɧɬ Ʉ9 ɜɵɛɪɚɬɶ ɪɚɜɧɵɦ 1; 

ȼ - ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɜɵɫɨɬɭ ɩɟɪɟɫɵɩɤɢ; 
G ɱ - ɫɭɦɦɚɪɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɩɟɪɟɪɚɛɚɬɵɜɚɟɦɨɝɨ ɦɚɬɟɪɢɚɥɚ ɜ ɱɚɫ, ɬ/ɱɚɫ. 

Ɉɩɪɟɞɟɥɹɟɬɫɹ ɝɥɚɜɧɵɦ ɬɟɯɧɨɥɨɝɨɦ ɩɪɟɞɩɪɢɹɬɢɹ. 
G ɝɨɞ - ɫɭɦɦɚɪɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɩɟɪɟɪɚɛɚɬɵɜɚɟɦɨɝɨ ɦɚɬɟɪɢɚɥɚ ɜ ɬɟɱɟɧɢɟ 

ɝɨɞɚ, ɬ/ɝɨɞ. Ɉɩɪɟɞɟɥɹɟɬɫɹ ɝɥɚɜɧɵɦ ɬɟɯɧɨɥɨɝɨɦ ɩɪɟɞɩɪɢɹɬɢɹ ɧɚ ɨɫɧɨɜɟ 
ɮɚɤɬɢɱɟɫɤɢ ɩɟɪɟɪɚɛɨɬɚɧɧɨɝɨ ɦɚɬɟɪɢɚɥɚ ɢɥɢ ɩɥɚɧɢɪɭɟɦɨɝɨ ɧɚ ɝɨɞ. 

ɉɪɢɦɟɱɚɧɢɟ. 

http://www.znaytovar.ru/s/Otbor_prob_i_obrazcov_tovarov.html
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ɗɬɨ ɬɪɟɛɨɜɚɧɢɟ ɨɬɧɨɫɢɬɫɹ ɤ ɜɵɛɪɨɫɚɦ Ɂȼ, ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ, Ɍ (ɫ), 
ɤɨɬɨɪɵɯ ɦɟɧɶɲɟ 20-ɬɢ ɦɢɧɭɬ (Ɍ < 1200, ɫ). Ⱦɥɹ ɬɚɤɢɯ ɜɵɛɪɨɫɨɜ ɡɧɚɱɟɧɢɟ 
ɦɨɳɧɨɫɬɢ, Ɇ (ɝ/ɫ), ɨɩɪɟɞɟɥɹɟɬɫɹ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ: 

M = Q /1200, ɝ/ɫ.   
 

Ɍɚɛɥɢɰɚ 27 - ȼɚɥɨɜɵɟ ɢ ɭɞɟɥɶɧɵɟ ɜɵɛɪɨɫɵ ɞɨ ɦɟɪɨɩɪɢɹɬɢɣ 
ɂɫɬɨɱɧɢɤ 
ɩɵɥɟɧɢɹ 

Ʉɨɞ 
ɜɟɳɟɫɬɜɚ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɜɟɳɟɫɬɜɚ 

Ʉɥɚɫɫ 
ɨɩɚɫɧɨɫɬɢ 
ɜɟɳɟɫɬɜɚ 

Ɂɧɚɱɟɧɢɟ 
ɭɞɟɥɶɧɵɯ 
ɜɵɛɪɨɫɨɜ 

Ɇɝɪ, ɝ/ɫ 

Ɂɧɚɱɟɧɢɟ 
ɜɚɥɨɜɵɯ 

ɜɵɛɪɨɫɨɜ 
ɉɝɪ, ɬ/ɝɨɞ 

ɍɫɬɚɧɨɜɤɚ 
ɞɥɹ 
ɪɚɫɬɚɪɢɜɚ
ɧɢɹ ɛɢɝ-
ɛɟɝɨɜ 
ɰɟɦɟɧɬɚ 

 
 
 
 
 

2908 

ɉɵɥɶ 
ɧɟɨɪɝɚɧɢɱɟɫɤɚɹ: 
70-20% 
ɞɜɭɨɤɢɫɢ 
ɤɪɟɦɧɢɹ (ɲɚɦɨɬ, 
ɰɟɦɟɧɬ, ɩɵɥɶ 
ɰɟɦɟɧɬɧɨɝɨ 
ɩɪɨɢɡɜɨɞɫɬɜɚ - 
ɝɥɢɧɚ, 
ɝɥɢɧɢɫɬɵɣ 
ɫɥɚɧɟɰ, 
ɞɨɦɟɧɧɵɣ ɲɥɚɤ, 
ɩɟɫɨɤ, ɤɥɢɧɤɟɪ, 
ɡɨɥɚ, ɤɪɟɦɧɟɡɟɦ 
ɢ ɞɪ.) 

 
 
 
 
 
3 

 
 
 
 
 

0,028 

 
 
 
 
 

0,19 

 
Ɍɚɛɥɢɰɚ 28 - ȼɚɥɨɜɵɟ ɢ ɭɞɟɥɶɧɵɟ ɜɵɛɪɨɫɵ ɩɨɫɥɟ ɦɟɪɨɩɪɢɹɬɢɣ 

ɂɫɬɨɱɧɢɤ 
ɩɵɥɟɧɢɹ 

Ʉɨɞ 
ɜɟɳɟɫɬɜɚ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɜɟɳɟɫɬɜɚ 

Ʉɥɚɫɫ 
ɨɩɚɫɧɨɫɬɢ 
ɜɟɳɟɫɬɜɚ 

Ɂɧɚɱɟɧɢɟ 
ɭɞɟɥɶɧɵɯ 
ɜɵɛɪɨɫɨɜ 

Ɇɝɪ, ɝ/ɫ 

Ɂɧɚɱɟɧɢɟ 
ɜɚɥɨɜɵɯ 

ɜɵɛɪɨɫɨɜ 
ɉɝɪ, ɬ/ɝɨɞ 

Ⱥɜɬɨɦɚɬɢ
ɱɟɫɤɚɹ 
ɫɬɚɧɰɢɹ 
ɪɚɫɬɚɪɢɜɚ
ɧɢɹ ɫɨ 
ɜɫɬɪɨɟɧɧɵ
ɦ 
ɪɭɤɚɜɧɵɦ 
ɮɢɥɶɬɪɨɦ 
ɦɚɪɤɢ 
ɄɎȿ8Ɍȼ1 

 
 
 
 
 

2908 

ɉɵɥɶ 
ɧɟɨɪɝɚɧɢɱɟɫɤɚɹ: 
70-20% ɞɜɭɨɤɢɫɢ 
ɤɪɟɦɧɢɹ (ɲɚɦɨɬ, 
ɰɟɦɟɧɬ, ɩɵɥɶ 
ɰɟɦɟɧɬɧɨɝɨ 
ɩɪɨɢɡɜɨɞɫɬɜɚ - 
ɝɥɢɧɚ, ɝɥɢɧɢɫɬɵɣ 
ɫɥɚɧɟɰ, ɞɨɦɟɧɧɵɣ 
ɲɥɚɤ, ɩɟɫɨɤ, 
ɤɥɢɧɤɟɪ, ɡɨɥɚ, 
ɤɪɟɦɧɟɡɟɦ ɢ ɞɪ.) 

 
 
 
 
 
3 

 
 
 
 
 

0,0005 

 
 
 
 
 

0,0038 
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7.2. Ɉɬ ɤɥɚɩɚɧɚ-ɞɨɡɚɬɨɪɚ ɞɥɹ ɛɢɝ-ɛɷɝɨɜ  
 
Ⱦɥɹ ɦɚɤɫɢɦɚɥɶɧɨ ɪɚɡɨɜɵɯ (ɭɞɟɥɶɧɵɯ) ɜɵɛɪɨɫɨɜ: 
Ɇɝɪ=Ʉ1·Ʉ2·Ʉ3·Ʉ4 Ʉ5·Ʉ7· K 8 · K 9 ·ȼ· G ɱ ·106/3600 = 

0,04∙0,03∙1, Ͷ ∙1∙1∙1∙1∙1∙0,4∙0,04∙106/3600 = 0,0075 ɝ/ɫ 
              
 

 
Ⱦɥɹ ɜɚɥɨɜɵɯ ɜɵɛɪɨɫɨɜ: 
ɉɝɪ = Ʉ 1 ·Ʉ 2 ·Ʉ 3 ·Ʉ 4 ·Ʉ 5 ·Ʉ 7 ·Ʉ 8 ·Ʉ 9 ·ȼ· G ɝɨɞ = 

0,04∙0,03∙1,4∙1∙1∙1∙1∙1∙0,4∙79,2 = 0,0532 ɬ / ɝɨɞ 
 

             
 

ɝɞɟ Ʉ1 - ɜɟɫɨɜɚɹ ɞɨɥɹ ɩɵɥɟɜɨɣ ɮɪɚɤɰɢɢ ɜ ɦɚɬɟɪɢɚɥɟ. Ɉɩɪɟɞɟɥɹɟɬɫɹ 
ɩɭɬɟɦ ɨɬɦɵɜɤɢ ɢ ɩɪɨɫɟɜɚ ɫɪɟɞɧɟɣ ɩɪɨɛɵ ɫ ɜɵɞɟɥɟɧɢɟɦ ɮɪɚɤɰɢɢ ɩɵɥɢ 
ɪɚɡɦɟɪɨɦ ɨɬ 0 ɞɨ 200 ɦɤɦ; 

Ʉ2 - ɞɨɥɹ ɩɵɥɢ (ɨɬ ɜɫɟɣ ɜɟɫɨɜɨɣ ɩɵɥɢ), ɤɨɬɨɪɚɹ ɩɟɪɟɯɨɞɢɬ ɜ ɚɷɪɨɡɨɥɶ. 
ɉɪɨɜɟɪɤɚ ɮɚɤɬɢɱɟɫɤɨɝɨ ɞɢɫɩɟɪɫɧɨɝɨ ɫɨɫɬɚɜɚ ɩɵɥɢ ɢ ɭɬɨɱɧɟɧɢɟ 
ɡɧɚɱɟɧɢɹ Ʉ2 ɩɪɨɢɡɜɨɞɢɬɫɹ ɨɬɛɨɪɨɦ ɩɪɨɛ ɡɚɩɵɥɟɧɧɨɝɨ ɜɨɡɞɭɯɚ ɧɚ ɝɪɚɧɢɰɚɯ 
ɩɵɥɹɳɟɝɨ ɨɛɴɟɤɬɚ (ɫɤɥɚɞɚ, ɯɜɨɫɬɨɯɪɚɧɢɥɢɳɚ) ɩɪɢ ɫɤɨɪɨɫɬɢ ɜɟɬɪɚ 2 ɦ/ɫ, 
ɞɭɸɳɟɝɨ ɜ ɧɚɩɪɚɜɥɟɧɢɢ ɬɨɱɤɢ ɨɬɛɨɪɚ ɩɪɨɛɵ. 

Ʉ3 - ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɦɟɫɬɧɵɟ ɦɟɬɟɨɭɫɥɨɜɢɹ; 
Ʉ4 - ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɦɟɫɬɧɵɟ ɭɫɥɨɜɢɹ, ɫɬɟɩɟɧɶ 

ɡɚɳɢɳɟɧɧɨɫɬɢ ɭɡɥɚ ɨɬ ɜɧɟɲɧɢɯ ɜɨɡɞɟɣɫɬɜɢɣ, ɭɫɥɨɜɢɹ ɩɵɥɟɨɛɪɚɡɨɜɚɧɢɹ; 
Ʉ5 - ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɜɥɚɠɧɨɫɬɶ ɦɚɬɟɪɢɚɥɚ. ɉɨɞ 

ɜɥɚɠɧɨɫɬɶɸ ɦɚɬɟɪɢɚɥɚ ɩɨɧɢɦɚɟɬɫɹ ɜɥɚɠɧɨɫɬɶ ɟɝɨ ɩɵɥɟɜɨɣ ɢ ɦɟɥɤɨɡɟɪɧɢɫɬɨɣ 
ɮɪɚɤɰɢɢ ( d ≤ 1 ɦɦ); 

Ʉ7 - ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɤɪɭɩɧɨɫɬɶ ɦɚɬɟɪɢɚɥɚ; 
K 8 - ɩɨɩɪɚɜɨɱɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ ɞɥɹ ɪɚɡɥɢɱɧɵɯ ɦɚɬɟɪɢɚɥɨɜ ɜ 

ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɬɢɩɚ ɝɪɟɣɮɟɪɚ, ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɢɧɵɯ ɬɢɩɨɜ 
ɩɟɪɟɝɪɭɡɨɱɧɵɯ ɭɫɬɪɨɣɫɬɜ K 8 = 1; 

Ʉ9 - ɩɨɩɪɚɜɨɱɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ ɩɪɢ ɦɨɳɧɨɦ ɡɚɥɩɨɜɨɦ ɫɛɪɨɫɟ 
ɦɚɬɟɪɢɚɥɚ ɩɪɢ ɪɚɡɝɪɭɡɤɟ ɚɜɬɨɫɚɦɨɫɜɚɥɚ. ɉɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɵɦ 0,2 ɩɪɢ ɫɛɪɨɫɟ 
ɦɚɬɟɪɢɚɥɚ ɜɟɫɨɦ ɞɨ 10 ɬ, ɢ 0,1 - ɫɜɵɲɟ 10 ɬ. Ⱦɥɹ ɨɫɬɚɥɶɧɵɯ 
ɧɟɨɪɝɚɧɢɡɨɜɚɧɧɵɯ ɢɫɬɨɱɧɢɤɨɜ, ɤɨɷɮɮɢɰɢɟɧɬ Ʉ9 ɜɵɛɪɚɬɶ ɪɚɜɧɵɦ 1; 

ȼ - ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɜɵɫɨɬɭ ɩɟɪɟɫɵɩɤɢ; 
G ɱ - ɫɭɦɦɚɪɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɩɟɪɟɪɚɛɚɬɵɜɚɟɦɨɝɨ ɦɚɬɟɪɢɚɥɚ ɜ ɱɚɫ, ɬ/ɱɚɫ. 

Ɉɩɪɟɞɟɥɹɟɬɫɹ ɝɥɚɜɧɵɦ ɬɟɯɧɨɥɨɝɨɦ ɩɪɟɞɩɪɢɹɬɢɹ. 
G ɝɨɞ - ɫɭɦɦɚɪɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɩɟɪɟɪɚɛɚɬɵɜɚɟɦɨɝɨ ɦɚɬɟɪɢɚɥɚ ɜ ɬɟɱɟɧɢɟ 

ɝɨɞɚ, ɬ/ɝɨɞ. Ɉɩɪɟɞɟɥɹɟɬɫɹ ɝɥɚɜɧɵɦ ɬɟɯɧɨɥɨɝɨɦ ɩɪɟɞɩɪɢɹɬɢɹ ɧɚ ɨɫɧɨɜɟ 
ɮɚɤɬɢɱɟɫɤɢ ɩɟɪɟɪɚɛɨɬɚɧɧɨɝɨ ɦɚɬɟɪɢɚɥɚ ɢɥɢ ɩɥɚɧɢɪɭɟɦɨɝɨ ɧɚ ɝɨɞ. 

ɉɪɢɦɟɱɚɧɢɟ. 
ȼ ɪɚɫɱɟɬɚɯ ɩɪɢɡɟɦɧɵɯ ɤɨɧɰɟɧɬɪɚɰɢɣ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ (Ɂȼ) 

ɞɨɥɠɧɵ ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ ɦɨɳɧɨɫɬɢ ɜɵɛɪɨɫɨɜ Ɂȼ ɜ ɚɬɦɨɫɮɟɪɭ, Ɇ (ɝ/ɫ), 
ɨɬɧɟɫɟɧɧɵɟ ɤ 20-ɬɢ ɦɢɧɭɬɧɨɦɭ ɢɧɬɟɪɜɚɥɭ ɜɪɟɦɟɧɢ. 
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ɗɬɨ ɬɪɟɛɨɜɚɧɢɟ ɨɬɧɨɫɢɬɫɹ ɤ ɜɵɛɪɨɫɚɦ Ɂȼ, ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ, Ɍ (ɫ), 
ɤɨɬɨɪɵɯ ɦɟɧɶɲɟ 20-ɬɢ ɦɢɧɭɬ (Ɍ < 1200, ɫ). Ⱦɥɹ ɬɚɤɢɯ ɜɵɛɪɨɫɨɜ ɡɧɚɱɟɧɢɟ 
ɦɨɳɧɨɫɬɢ, Ɇ (ɝ/ɫ), ɨɩɪɟɞɟɥɹɟɬɫɹ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ: 

M = Q /1200, ɝ/ɫ.   
 
Ɍɚɛɥɢɰɚ 29 - ȼɚɥɨɜɵɟ ɢ ɭɞɟɥɶɧɵɟ ɜɵɛɪɨɫɵ ɩɨɫɥɟ ɦɟɪɨɩɪɢɹɬɢɹ 

ɂɫɬɨɱɧɢɤ 
ɩɵɥɟɧɢɹ 

Ʉɨɞ 
ɜɟɳɟɫɬɜɚ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɜɟɳɟɫɬɜɚ 

Ʉɥɚɫɫ 
ɨɩɚɫɧɨɫɬɢ 
ɜɟɳɟɫɬɜɚ 

Ɂɧɚɱɟɧɢɟ 
ɭɞɟɥɶɧɵɯ 
ɜɵɛɪɨɫɨɜ 

Ɇɝɪ, ɝ/ɫ 

Ɂɧɚɱɟɧɢɟ 
ɜɚɥɨɜɵɯ 

ɜɵɛɪɨɫɨɜ 
ɉɝɪ, ɬ/ɝɨɞ 

Ⱥɜɬɨɦɚɬɢ
ɱɟɫɤɚɹ 
ɫɬɚɧɰɢɹ 
ɪɚɫɬɚɪɢɜɚ
ɧɢɹ ɫɨ 
ɜɫɬɪɨɟɧɧɵ
ɦ 
ɪɭɤɚɜɧɵɦ 
ɮɢɥɶɬɪɨɦ 
ɦɚɪɤɢ 
ɄɎȿ8Ɍȼ1 

 
 
 
 
 

2908 

ɉɵɥɶ 
ɧɟɨɪɝɚɧɢɱɟɫɤɚɹ: 
70-20% ɞɜɭɨɤɢɫɢ 
ɤɪɟɦɧɢɹ (ɲɚɦɨɬ, 
ɰɟɦɟɧɬ, ɩɵɥɶ 
ɰɟɦɟɧɬɧɨɝɨ 
ɩɪɨɢɡɜɨɞɫɬɜɚ - 
ɝɥɢɧɚ, ɝɥɢɧɢɫɬɵɣ 
ɫɥɚɧɟɰ, ɞɨɦɟɧɧɵɣ 
ɲɥɚɤ, ɩɟɫɨɤ, 
ɤɥɢɧɤɟɪ, ɡɨɥɚ, 
ɤɪɟɦɧɟɡɟɦ ɢ ɞɪ.) 

 
 
 
 
 
3 

 
 
 
 
 

0,0075 

 
 
 
 
 

0,0532 

 

7.3. Ɉɬ ɚɜɬɨɰɟɦɟɧɬɨɜɨɡɚ Ɍɐ21 
 
ˀ̸̭̌ет о̬̍̌̚о̛̦̏̌́ ̵̛̬̦̺̌̐́́̀̚̚ ̏е̺е̭т̏ от ̌̏то̥о̛̍л̦̽о̐о 

т̬̦̭̌по̬т̌ п̬о̛̏̚од̛т̭́ по ̥етод̛ке «Метод̛к̌ п̬о̏еде̛̦́ 
̛̦̏е̦т̶̛̛̛̬̌̌̚ ̼̬̏̍о̭о̏ ̵̛̬̦̺̌̐́́̀̚̚ ̏е̺е̭т̏ ̏ ̌т̥о̴̭е̬у дл́ ̍̌̚ 
до̬о̙̦о̜ те̵̛̦к̛ ;̸̬̭̌ет̦̼̥ ̥етодо̥)». 

● В̼̬̍о̭ i-̐о ̏е̺е̭т̏̌ од̦о̜ ̛̥̹̦̼̌ k-о̜ ̬̐упп̼ ̏ де̦̽ п̛̬ 
̼̏е̚де ̭ те̛̬̬то̛̛̬ п̬едп̛̬́т̛́ M'ik, ̛ ̏о̬̏̌̚теM''ik ̸̛̬̭̭̌т̼̏̌ет̭́ по 
̴о̬̥ул̥̌: 

 М𝑖௞′  =  (𝑚𝑛𝑖௞  ∙  𝑡𝑛  +  𝑚𝑛𝑝𝑖௞  ∙  𝑡˒˓  +  𝑚𝑔˅𝑖௞ ∙  𝑡𝑔˅ଵ  +  𝑚˘˘𝑖௞  ∙  𝑡˘˘௟)  ∙  ͳͲ−଺, ˕ 

  М𝑖௞′′  =  (𝑚˅𝑖௞ ∙  𝑡𝑔˅ଶ  +  𝑚˘˘𝑖௞  ∙  𝑡˘˘௟)  ∙  ͳͲ−଺, ˕ 

 

̐де:  mnik – удел̦̼̜̽ ̼̬̏̍о̭ i-̐о ̏е̺е̭т̏̌ пу̭ко̼̥̏ д̛̏̐̌теле̥, 
̐/̛̥̦ ;по т̌̍л̶̛е А.ϭ п̛̬ло̙е̛̦́ АͿ; 

mnpik – удел̦̼̜̽ ̼̬̏̍о̭ i-̐о ̏е̺е̭т̏̌ п̛̬ п̬о̬̐е̏е д̛̏̐̌тел́ 
̛̥̹̦̼̌ k-о̜ ̬̐упп̼, ̐/̛̥̦ ;по т̌̍л̶̛е А.Ϯ п̛̬ло̙е̛̦́ АͿ; 
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mg̏ik – удел̦̼̜̽ ̼̬̏̍о̭ i-̐о ̏е̺е̭т̏̌ п̛̬ д̛̙̏е̛̛̦ ̛̥̹̦̼̌ k-о̜ 
̬̐упп̼ по те̛̬̬то̛̛̬ ̭ у̭ло̦̏о по̭то̦̦́о̜ ̭ко̬о̭т̽̀, ̐/̛̥̦ ;по т̌̍л̶̛е 
А.ϯ п̛̬ло̙е̛̦́ АͿ; 

mxxik – удел̦̼̜̽ ̼̬̏̍о̭ i-̐о ко̥по̦е̦т̌ п̛̬ ̬̌̍оте д̛̏̐̌тел́ ̦̌ 
̵оло̭то̥ ̵оду, ̐/̛̥̦ ;по т̌̍л̶̛е А.ϯ п̛̬ло̙е̛̦́ АͿ; 

tn, tп̬ – ̬̏е̥́ ̬̌̍от̼ пу̭ко̏о̐о д̛̏̐̌тел́ ̛ п̬о̬̐е̏̌ д̛̏̐̌тел́, ̛̥̦ 
;по т̌̍л̶̛е А.ϰ п̛̬ло̙е̛̦́ АͿ; 

tg̏ϭ, tg̏Ϯ – ̬̏е̥́ д̛̙̏е̛̦́ ̛̥̹̦̼̌ по те̛̬̬то̛̛̬ п̛̬ ̼̏е̚де ̛ 
̏о̬̏̌̚те, ̛̥̦; 

t̵xϭ, txx2 – ̬̏е̥́ ̬̌̍от̼ д̛̏̐̌тел́ ̦̌ ̵оло̭то̥ ̵оду п̛̬ ̼̏е̚де ̛ 
̏о̬̏̌̚те, ̛̥̦, = ϭ ̛̥̦. 

● В̌ло̼̜̏ ̐одо̏о̜ ̼̬̏̍о̭ i-̐о ̏е̺е̭т̏̌ ̸̛̬̭̭̌т̼̏̌ет̭́ по 
̴о̬̥уле: М𝑖  = ∑ሺМ𝑖௞′  +  М𝑖௞′′ ሻ  ∙  𝐷˗к  ∙  ͳͲ−଺Р

௞=ଵ , ˕/ˆˑˇ 

 

̐де: D̴к – ̭у̥̥̬̦̌ое кол̸̛е̭т̏о д̦е̜ ̬̌̍от̼ k-о̜ ̬̐упп̼ ̏ 
̸̬̭̌ет̦̼̜ пе̛̬од ̐од̌, ̸̛̬̭̭̌т̼̏̌ет̭́ по ̴о̬̥уле: 
  𝐷˗к  =  𝐷˓  ∙  ௞ܰ 

 

● Дл́ оп̬еделе̛̦́ о̺̍е̐о ̏̌ло̏о̐о ̼̬̏̍о̭̌ M°i ̏̌ло̼̏е 
̼̬̏̍о̭̼ од̦о̛̥е̵̦̦̼ ̏е̺е̭т̏ по пе̛̬од̥̌ ̐од̌ ̭у̛̥̥̬у̀т̭́: 

 М𝑖  =  М𝑖  +  М𝑖  +  М𝑖 , ˕/ˆˑˇ 

 

● М̌к̛̭̥̌л̦̽о ̬̌̚о̼̜̏ ̼̬̏̍о̭ i-̐о ̏е̺е̭т̏̌ Gi ̸̛̬̭̭̌т̼̏̌ет̭́ дл́ 
к̙̌до̐о ̥е̶̭́̌ по ̴о̬̥уле: 

 𝐺𝑖  =  ∑ (𝑚𝑛𝑖௞  ∙  𝑡𝑛  +  𝑚˒˓𝑖௞  ∙  𝑡˒˓  +  𝑚ˇ˅𝑖௞  ∙  𝑡𝑔˅  +  𝑚˘˘𝑖௞  ∙  𝑡˘˘)  ∙  ܰ′௞Р௞=ଵ ͵͸ͲͲ , ˆ/˔ 

 

̐де: N’k – ̛̦̌̍ол̹̽ее кол̸̛е̭т̏о ̌̏то̥о̛̍ле̜, ̼̏е̵̛̙̺̌̀̚ ̭о 
̭то̦́к̛ ̏ те̸е̛̦е од̦о̐о ̸̭̌̌. 

ʿ̬едп̛̬́т̛е ̬̌̍от̌ет ̏ ϯ ̭̥е̦̼ е̙ед̦е̦̏о ;̏о̸̛̭̥̭̽̌о̏о̜ ̬̌̍о̸̛̜ 
де̦̽Ϳ. ˀ̸̭̌ет п̬о̛̏̚од̛т̭́ дл́ ϯ пе̛̬одо̏ ̐од̌: 

- тёпл̼̜ – ϱ ̥е̶̭́е̏ ;D̬ = ϭϱϮ ̬̌̍о̸̵̛ д̦е̜Ϳ; 
- пе̬е̵од̦̼̜ – Ϯ ̥е̶̭́̌ ;D̬ = ϲϬ ̬̌̍о̸̵̛ д̦е̜Ϳ; 
- ̵олод̦̼̜ – ϱ ̥е̶̭́е̏ ;D̬ = ϭϱϯ ̬̌̍о̸̵̛ д̦е̜Ϳ. 
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А̏то̥о̍иль ЦЕʺЕʻТОВОЗ ТЦ-21 ;̥о̺̦о̭ть 400 кВт, от̦о̭ит̭я к 7 

к̌те̐о̬ии ̥̹̌и̦Ϳ: 
 

Nk= 0,23 (ɫɪɟɞɧɟɟ ɤɨɥɢɱɟɫɬɜɨ ɦɚɲɢɧ ɜ ɞɟɧɶ); 
N'k= 0,03 (ɫɪɟɞɧɟɟ ɤɨɥɢɱɟɫɬɜɨ ɦɚɲɢɧ ɜ ɱɚɫ) 
1) Ɋɚɫɱɟɬ ɋɈ 
Ɍɟɩɥɵɣ ɩɟɪɢɨɞ:  MC୓′ = ሺͻͲ ∙ ͳ + ͻ,ͻ ∙ ͸ + ͷ,͵ ∙ ͳ + ͻ,ͻʹ ∙ ͳሻ = ͳ͸Ͷ,͸ʹ ∙ ͳͲ−଺ ɬ MC୓′′ = ሺͷ,͵ ∙ ͳ + ͻ,ͻʹ ∙ ͳሻ = ͳͷ,ʹʹ ∙ ͳͲ−଺ ɬ MC୓ = ሺͳ͸Ͷ,͸ʹ + ͳͷ,ʹʹሻ ∙ ͵Ͷ,ͻ͸ ∙ ͳͲ−଺ = Ͳ,͸ʹͺ ∙ ͳͲ−ଶ ɬ/ɝɨɞ GC୓ = ͳ͸Ͷ,͸ʹ ∙ Ͳ,Ͳ͵/͵͸ͲͲ = Ͳ,ͲͲͳ͵͹ ɝ/ɫ 
ɏɨɥɨɞɧɵɣ ɩɟɪɢɨɞ: MC୓′ = ሺͻͲ ∙ Ͷ + ͳͺ,ͺ ∙ ʹʹ + ͸,Ͷ͹ ∙ ͳ + ͻ,ͻʹ ∙ ͳሻ = ͹ͺͻ,ͻͻ ∙ ͳͲ−଺ ɬ MC୓′′ = ሺ͸,Ͷ͹ ∙ ͳ + ͻ,ͻʹ ∙ ͳሻ = ͳ͸,͵ͻ ∙ ͳͲ−଺ ɬ MC୓ = ሺ͹ͺͻ,ͻͻ + ͳ͸,͵ͻሻ ∙ ͵ͷ,ͳͻ ∙ ͳͲ−଺ = Ͳ,Ͳʹͻͳͺ ɬ/ɝɨɞ GC୓ = ͹ͺͻ,ͻͻ ∙ Ͳ,Ͳ͵/͵͸ͲͲ = Ͳ,ͲͲ͸ͷͺ ɝ/ɫ 
ɉɟɪɟɯɨɞɧɵɣ ɩɟɪɢɨɞ: MC୓′ = ሺͻͲ ∙ ʹ + ͳ͸,ͻʹ ∙ ͳʹ + ͷ,ͺ ∙ ͳ + ͻ,ͻʹ ∙ ͳሻ = ͵ͻͺ,͹͸ ∙ ͳͲ−଺ ɬ MC୓′′ = ሺͷ,ͺ ∙ ͳ + ͻ,ͻʹ ∙ ͳሻ = ͳͷ,͹ʹ ∙ ͳͲ−଺ ɬ MC୓ = ሺ͵ͻͺ,͹͸ + ͳͷ,͹ʹሻ ∙ ͳ͵,ͺ ∙ ͳͲ−଺ = Ͳ,ͷ͹ʹ ∙ ͳͲ−ଶ ɬ/ɝɨɞ GC୓ = ͵ͻͺ,͹͸ ∙ Ͳ,Ͳ͵/͵͸ͲͲ = Ͳ,ͲͲ͵͵ʹ ɝ/ɫ 
 MC୓଴ = ሺͲ,͸ʹͺ + ʹ,ͻͳͺ + Ͳ,ͷ͹ʹሻ ∙ ͳͲ−ଶ = Ͳ,ͲͶͳͳͺ ɬ/ɝɨɞ 
 
1) Ɋɚɫɱɟɬ ɋɇ 
Ɍɟɩɥɵɣ ɩɟɪɢɨɞ: MCH′ = ሺ͹,ͷ ∙ ͳ + ͳ,ʹͶ ∙ ͸ + ͳ,͹ͻ ∙ ͳ + ͳ,ʹͶ ∙ ͳሻ = ͳ͹,ͻ͹ ∙ ͳͲ−଺ ɬ MCH′′ = ͵,Ͳ͵ ∙ ͳͲ−଺ ɬ MCH = ሺͳ͹,ͻ͹ + ͵,Ͳ͵ሻ ∙ ͵Ͷ,ͻ͸ ∙ ͳͲ−଺ = Ͳ,͹͵Ͷ ∙ ͳͲ−ଷ ɬ/ɝɨɞ GCH = ͳ͹,ͻ͹ ∙ Ͳ,Ͳ͵/͵͸ͲͲ = Ͳ,ͲͲͲͳͷ ɝ/ɫ 
ɏɨɥɨɞɧɵɣ ɩɟɪɢɨɞ: MCH′ = ሺ͹,ͷ ∙ Ͷ + ͵,ʹʹ ∙ ʹʹ + ʹ,ͳͷ ∙ ͳ + ͳ,ʹͶሻ = ͳͲͶ,ʹ͵ ∙ ͳͲ−଺ ˕ MCH′′ = ͵,͵ͻ ∙ ͳͲ−଺ ɬ MCH = ሺͳͲͶ,ʹ͵ + ͵,͵ͻሻ ∙ ͵ͷ,ͳͻ ∙ ͳͲ−଺ = Ͳ,͵͹ͻ ∙ ͳͲ−ଶ ɬ/ɝɨɞ GCH = ͳͲͶ,ʹ͵ ∙ Ͳ,Ͳ͵/͵͸ͲͲ = Ͳ,ͲͲͲͺ͹ ɝ/ɫ 
ɉɟɪɟɯɨɞɧɵɣ ɩɟɪɢɨɞ: MCH′ = ሺ͹,ͷ ∙ ʹ + ʹ,ͺͻ ∙ ͳʹ + ͳ,ͻͶ ∙ ͳ + ͳ,ʹͶሻ = ͷʹ,ͺ͸ ∙ ͳͲ−଺ ɬ ܯ𝐶𝐻′′ = ͵,ͳͺ ∙ ͳͲ−଺ ɬ ܯ𝐶𝐻 = ሺͷʹ,ͺ͸ + ͵,ͳͺሻ ∙ ͳ͵,ͺ ∙ ͳͲ−଺ = Ͳ,͹͹͵ ∙ ͳͲ−ଷ ɬ/ɝɨɞ 𝐺𝐶𝐻 = ͷʹ,ͺ͸ ∙ Ͳ,Ͳ͵/͵͸ͲͲ = Ͳ,ͲͲͲͶͶ ɝ/ɫ 
 MCH଴ = ሺͲ,͹͵Ͷ + ͵,͹ͻͲ + Ͳ,͹͹͵ሻ ∙ ͳͲ−ଷ = Ͳ,ͲͲͷʹͷ ɬ/ɝɨɞ 
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2) ˀ̸̭̌ет NO2 

Тепл̼̜ пе̛̬од: M୒୓మ′ = ሺ͹ ∙ ͳ + ʹ ∙ ͸ + ͳͲ,ͳ͸ ∙ ͳ + ͳ,ͻͻ ∙ ͳሻ = ͵ͳ,ͳͷ ∙ ͳͲ−଺ ˕ M୒୓మ′′ = ͳʹ,ͳͷ ∙ ͳͲ−଺ ˕ M୒୓మ = ሺ͵ͳ,ͳͷ + ͳʹ,ͳͷሻ ∙ ͵Ͷ,ͻ͸ ∙ ͳͲ−଺ = Ͳ,ͳͷͳͶ ∙ ͳͲ−ଶ ˕/ˆˑˇ G୒୓మ = ͵ͳ,ͳͷ ∙ Ͳ,Ͳ͵/͵͸ͲͲ = Ͳ,ͲͲͲʹ͸ ˆ/˔ 

ˈолод̦̼̜ пе̛̬од: M୒୓మ′ = ሺ͹ ∙ Ͷ + ͵ ∙ ʹʹ + ͳͲ,ͳ͸ ∙ ͳ + ͳ,ͻͻ ∙ ͳሻ = ͳͲ͸,ͳͷ ∙ ͳͲ−଺ ˕ M୒୓మ′′ = ͳʹ,ͳͷ ∙ ͳͲ−଺ ˕ M୒୓మ = ሺͳͲ͸,ͳͷ + ͳʹ,ͳͷሻ ∙ ͵ͷ,ͳͻ ∙ ͳͲ−଺ = Ͳ,Ͷͳ͸ʹ ∙ ͳͲ−ଶ ˕/ˆˑˇ G୒୓మ = ͳͲ͸,ͳͷ ∙ Ͳ,Ͳ͵/͵͸ͲͲ = Ͳ,ͲͲͲͺͺ ˆ/˔ 

ʿе̬е̵од̦̼̜ пе̛̬од: M୒୓మ′ = ሺ͹ ∙ ʹ + ͵ ∙ ͳʹ + ͳͲ,ͳ͸ ∙ ͳ + ͳ,ͻͻ ∙ ͳሻ = ͸ʹ,ͳͷ ∙ ͳͲ−଺ ˕ M୒୓మ′′ = ͳʹ,ͳͷ ∙ ͳͲ−଺ ˕ M୒୓మ = ሺ͸ʹ,ͳͷ + ͳʹ,ͳͷሻ ∙ ͳ͵,ͺ ∙ ͳͲ−଺ = Ͳ,ͳͲʹͷ ∙ ͳͲ−ଶ ˕/ˆˑˇ G୒୓మ = ͸ʹ,ͳͷ ∙ Ͳ,Ͳ͵/͵͸ͲͲ = Ͳ,ͲͲͲͷʹ ˆ/˔ 

 M୒୓మ଴ = ሺͲ,ͳͷͳͶ + Ͳ,Ͷͳ͸ʹ + Ͳ,ͳͲʹͷሻ ∙ ͳͲ−ଶ = Ͳ,ͲͲ͸͹Ͳ ˕/ˆˑˇ 

 

3) ˀ̸̭̌ет SO2 

Тепл̼̜ пе̛̬од: MS୓మ′ = ሺͲ,ͳͷ ∙ ͳ + Ͳ,ʹ͸ ∙ ͸ + Ͳ,ͺ ∙ ͳ + Ͳ,͵ͻሻ = ʹ,ͻ ∙ ͳͲ−଺ ˕ MS୓మ′′ = ͳ,ͳͻ ∙ ͳͲ−଺ ˕ MS୓మ = ሺʹ,ͻ + ͳ,ͳͻሻ ∙ ͵Ͷ,ͻ͸ ∙ ͳͲ−଺ = Ͳ,ͳͶ͵ ∙ ͳͲ−ଷ ˕/ˆˑˇ GS୓మ = ʹ,ͻ ∙ Ͳ,Ͳ͵/͵͸ͲͲ = Ͳ,ͲͲͲͲʹ ˆ/˔ 

ˈолод̦̼̜ пе̛̬од: MS୓మ′ = ሺͲ,ͳͷ ∙ Ͷ + Ͳ,͵ʹ ∙ ʹʹ + Ͳ,ͻͺ ∙ ͳ + Ͳ,͵ͻሻ = ͻ,Ͳͳ ∙ ͳͲ−଺ ˕ MS୓మ′′ = ͳ,͵͹ ∙ ͳͲ−଺ ˕ MS୓మ = ሺͻ,Ͳͳ + ͳ,͵͹ሻ ∙ ͵ͷ,ͳͻ ∙ ͳͲ−଺ = Ͳ,͵͸ͷ ∙ ͳͲ−ଷ ˕/ˆˑˇ GS୓మ = ͻ,Ͳͳ ∙ Ͳ,Ͳ͵/͵͸ͲͲ = Ͳ,ͲͲͲͲͺ ˆ/˔ 

ʿе̬е̵од̦̼̜ пе̛̬од: MS୓మ′ = ሺͲ,ͳͷ ∙ ʹ + Ͳ,ʹͻ ∙ ͳʹ + Ͳ,ͺͺ ∙ ͳ + Ͳ,͵ͻሻ = ͷ,Ͳͷ ∙ ͳͲ−଺ ˕ MS୓మ′′ = ͳ,ʹ͹ ∙ ͳͲ−଺ ˕ MS୓మ = ሺͷ,Ͳͷ + ͳ,ʹ͹ሻ ∙ ͳ͵,ͺ ∙ ͳͲ−଺ = Ͳ,Ͳͺ͹ ∙ ͳͲ−ଷ ˕/ˆˑˇ GS୓మ = ͷ,Ͳͷ ∙ Ͳ,Ͳ͵/͵͸ͲͲ = Ͳ,ͲͲͲͲͶ ˆ/˔ 

 MS୓మ଴ = ሺͲ,ͳͶ͵ + Ͳ,͵͸ͷ + Ͳ,Ͳͺ͹ሻ ∙ ͳͲ−ଷ = Ͳ,ͲͲͲͷͻ ˕/ˆˑˇ 
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4) ˀ̸̭̌ет ˁ 

Ɍɟɩɥɵɣ ɩɟɪɢɨɞ: MC′ = ሺͲ,ʹ͸ ∙ ͸ + ͳ,ͳ͵ ∙ ͳ + Ͳ,ʹ͸ሻ = ʹ,ͻͷ ∙ ͳͲ−଺ ɬ MC′′ = ͳ,͵ͻ ∙ ͳͲ−଺ ɬ Mc = ሺʹ,ͻͷ + ͳ,͵ͻሻ ∙ ͵Ͷ,ͻ͸ ∙ ͳͲ−଺ = Ͳ,ͳͷʹ ∙ ͳͲ−ଷ ɬ/ɝɨɞ GC = ʹ,ͻͷ ∙ Ͳ,Ͳʹ/͵͸ͲͲ = Ͳ,ͲͲͲͲʹ ɝ/ɫ 
ɏɨɥɨɞɧɵɣ ɩɟɪɢɨɞ: MC′ = ሺͳ,ͷ͸ ∙ ʹʹ + ͳ,͹ + Ͳ,ʹ͸ሻ = ͵͸,ʹͺ ∙ ͳͲ−଺ɬ MC′′ = ͳ,ͻ͸ ∙ ͳͲ−଺ɬ MC = ሺ͵͸,ʹͺ + ͳ,ͻ͸ሻ ∙ ͵ͷ,ͳͻ ∙ ͳͲ−଺ = Ͳ,ͳ͵Ͷͷ ∙ ͳͲ−ଶɬ/ɝɨɞ GC = ͵͸,ʹͺ ∙ Ͳ,Ͳ͵/͵͸ͲͲ = Ͳ,ͲͲͲ͵Ͳ ɝ/ɫ 
ɉɟɪɟɯɨɞɧɵɣ ɩɟɪɢɨɞ: MC′ = ሺͳ,Ͷ ∙ ͳʹ + ͳ,ͷ ∙ ͳ + Ͳ,ʹ͸ሻ = ͳͺ,ͷ͸ ∙ ͳͲ−଺ ɬ MC′′ = ͳ,͹͸ ∙ ͳͲ−଺ ɬ MC = ሺͳͺ,ͷ͸ + ͳ,͹͸ሻ ∙ ͳ͵,ͺ ∙ ͳͲ−଺ = Ͳ,ʹͺͲ ∙ ͳͲ−ଷ ɬ/ɝɨɞ GC = ͳͺ,ͷ͸ ∙ Ͳ,Ͳ͵/͵͸ͲͲ = Ͳ,ͲͲͲͳͷ ɝ/ɫ 
 MC଴ = ሺͲ,ͳͷʹ + ͳ,͵Ͷͷ + Ͳ,ʹͺͲሻ ∙ ͳͲ−ଷ = Ͳ,ͲͲͳ͹ͺ ɬ/ɝɨɞ 
ˀе̚ул̽т̌т̼ ̸̬̭̌ето̏ ̭̏еде̥ ̏ т̌̍л̶̛̼: 
 

Т̌̍л̶̛̌ 30 - В̼̬̍о̭ i-̐о ̏е̺е̭т̏̌ от ˉе̥е̦то̏о̌̚ ТˉϮϭ 

 

Т̌̍л̶̛̌ 31 – М̌к̛̭̥̌л̦̽о-̬̌̚о̼̜̏ ̼̬̏̍о̭ от ˉе̥е̦то̏о̌̚ ТˉϮϭ   

 

ȼɚɥɨɜɵɣ ɜɵɛɪɨɫ, ɬ/ɝ: 

 CO CH NO2 SO2 C 

Ɍ  
Ɇ= 

0,00628 0,00073 0,00151 0,00014 0,00015 

ɏ 0,02918 0,00379 0,00416 0,00037 0,00135 

ɉ 0,00572 0,00077 0,00103 0,00009 0,00028 

Ɉɛɳɟɟ 0,04118 0,00529 0,00670 0,00060 0,00178 

Ɇɚɤɫɢɦɚɥɶɧɨ-ɪɚɡɨɜɵɣ ɜɵɛɪɨɫ, ɝ/ɫ: 

 CO CH NO2 SO2 C 

Ɍ  
G= 

0,00137 0,00015 0,00026 0,00002 0,00002 

ɏ 0,00658 0,00087 0,00088 0,00008 0,00030 

ɉ 0,00332 0,00044 0,00052 0,00004 0,00015 
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8  ɇɨɪɦɚɬɢɜɧɨ–ɩɪɚɜɨɜɚɹ ɛɚɡɚ 

 
Ⱦɟɹɬɟɥɶɧɨɫɬɶ ɩɪɟɞɩɪɢɹɬɢɹ ɞɨɥɠɧɚ ɨɫɧɨɜɵɜɚɬɶɫɹ ɧɚ ɡɚɤɨɧɨɞɚɬɟɥɶɧɨɣ 

ɛɚɡɟ ɢ ɫɨɝɥɚɫɨɜɵɜɚɬɶɫɹ ɫ ɧɨɪɦɚɬɢɜɧɵɦɢ ɞɨɤɭɦɟɧɬɚɦɢ Ɋɨɫɫɢɣɫɤɨɣ 
Ɏɟɞɟɪɚɰɢɢ. 

Ɂɚɤɨɧ ɨɛ ɨɯɪɚɧɟ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ, №7–ɎɁ, ɨɩɪɟɞɟɥɹɟɬ ɩɪɚɜɨɜɵɟ 
ɨɫɧɨɜɵ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɣ ɩɨɥɢɬɢɤɢ ɜ ɨɛɥɚɫɬɢ ɨɯɪɚɧɵ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ, 
ɨɛɟɫɩɟɱɢɜɚɸɳɢɟ ɫɛɚɥɚɧɫɢɪɨɜɚɧɧɨɟ ɪɟɲɟɧɢɟ ɫɨɰɢɚɥɶɧɨ–ɷɤɨɧɨɦɢɱɟɫɤɢɯ 
ɡɚɞɚɱ, ɫɨɯɪɚɧɟɧɢɟ ɛɥɚɝɨɩɪɢɹɬɧɨɣ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ, ɛɢɨɥɨɝɢɱɟɫɤɨɝɨ 
ɪɚɡɧɨɨɛɪɚɡɢɹ ɢ ɩɪɢɪɨɞɧɵɯ ɪɟɫɭɪɫɨɜ ɜ ɰɟɥɹɯ ɭɞɨɜɥɟɬɜɨɪɟɧɢɹ ɩɨɬɪɟɛɧɨɫɬɟɣ 
ɧɵɧɟɲɧɟɝɨ ɢ ɛɭɞɭɳɢɯ ɩɨɤɨɥɟɧɢɣ, ɭɤɪɟɩɥɟɧɢɹ ɩɪɚɜɨɩɨɪɹɞɤɚ ɜ ɨɛɥɚɫɬɢ 
ɨɯɪɚɧɵ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɢ ɨɛɟɫɩɟɱɟɧɢɹ ɷɤɨɥɨɝɢɱɟɫɤɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ. 

ɏɨɡɹɣɫɬɜɟɧɧɚɹ ɢ ɢɧɚɹ ɞɟɹɬɟɥɶɧɨɫɬɶ ɨɪɝɚɧɨɜ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɣ ɜɥɚɫɬɢ 
ɊɎ, ɨɪɝɚɧɨɜ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɣ ɜɥɚɫɬɢ ɫɭɛɴɟɤɬɨɜ ɊɎ, ɨɪɝɚɧɨɜ ɦɟɫɬɧɨɝɨ 
ɫɚɦɨɭɩɪɚɜɥɟɧɢɹ, ɸɪɢɞɢɱɟɫɤɢɯ ɢ ɮɢɡɢɱɟɫɤɢɯ ɥɢɰ, ɨɤɚɡɵɜɚɸɳɚɹ ɜɨɡɞɟɣɫɬɜɢɟ 
ɧɚ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ, ɞɨɥɠɧɚ ɨɫɭɳɟɫɬɜɥɹɬɶɫɹ ɧɚ ɨɫɧɨɜɟ ɫɥɟɞɭɸɳɢɯ 
ɩɪɢɧɰɢɩɨɜ: 

1) ɫɨɛɥɸɞɟɧɢɟ ɩɪɚɜɚ ɱɟɥɨɜɟɤɚ ɧɚ ɛɥɚɝɨɩɪɢɹɬɧɭɸ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ; 
2) ɨɛɟɫɩɟɱɟɧɢɟ ɛɥɚɝɨɩɪɢɹɬɧɵɯ ɭɫɥɨɜɢɣ ɠɢɡɧɟɞɟɹɬɟɥɶɧɨɫɬɢ ɱɟɥɨɜɟɤɚ; 
3) ɨɛɹɡɚɬɟɥɶɧɨɫɬɶ ɨɰɟɧɤɢ ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ ɩɪɢ     

ɩɪɢɧɹɬɢɢ ɪɟɲɟɧɢɣ ɨɛ ɨɫɭɳɟɫɬɜɥɟɧɢɢ ɯɨɡɹɣɫɬɜɟɧɧɨɣ ɢ ɢɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ; 
4) ɨɛɹɡɚɬɟɥɶɧɨɫɬɶ ɩɪɨɜɟɞɟɧɢɹ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɣ ɷɤɨɥɨɝɢɱɟɫɤɨɣ 

ɷɤɫɩɟɪɬɢɡɵ ɩɪɨɟɤɬɨɜ ɢ ɢɧɨɣ ɞɨɤɭɦɟɧɬɚɰɢɢ, ɨɛɨɫɧɨɜɵɜɚɸɳɢɯ ɯɨɡɹɣɫɬɜɟɧɧɭɸ 
ɢ ɢɧɭɸ ɞɟɹɬɟɥɶɧɨɫɬɶ, ɤɨɬɨɪɚɹ ɦɨɠɟɬ ɨɤɚɡɚɬɶ ɧɟɝɚɬɢɜɧɨɟ ɜɨɡɞɟɣɫɬɜɢɟ ɧɚ 
ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ, ɫɨɡɞɚɬɶ ɭɝɪɨɡɭ ɠɢɡɧɢ, ɡɞɨɪɨɜɶɸ ɢ ɢɦɭɳɟɫɬɜɭ ɝɪɚɠɞɚɧ; 

5) ɞɨɩɭɫɬɢɦɨɫɬɶ ɜɨɡɞɟɣɫɬɜɢɹ ɯɨɡɹɣɫɬɜɟɧɧɨɣ ɢ ɢɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ ɧɚ  
ɩɪɢɪɨɞɧɭɸ ɫɪɟɞɭ ɢɫɯɨɞɹ ɢɡ ɬɪɟɛɨɜɚɧɢɣ ɜ ɨɛɥɚɫɬɢ ɨɯɪɚɧɵ ɨɤɪɭɠɚɸɳɟɣ 
ɫɪɟɞɵ; 

6) ɨɛɟɫɩɟɱɟɧɢɟ ɫɧɢɠɟɧɢɹ ɧɟɝɚɬɢɜɧɨɝɨ ɜɨɡɞɟɣɫɬɜɢɹ ɯɨɡɹɣɫɬɜɟɧɧɨɣ ɢ 
ɢɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ ɧɚ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɧɨɪɦɚɬɢɜɚɦɢ ɜ 
ɨɛɥɚɫɬɢ ɨɯɪɚɧɵ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ, ɤɨɬɨɪɨɝɨ ɦɨɠɧɨ ɞɨɫɬɢɝɧɭɬɶ ɧɚ ɨɫɧɨɜɟ 
ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɧɚɢɥɭɱɲɢɯ ɫɭɳɟɫɬɜɭɸɳɢɯ ɬɟɯɧɨɥɨɝɢɣ ɫ ɭɱɟɬɨɦ 
ɷɤɨɧɨɦɢɱɟɫɤɢɯ ɢ ɫɨɰɢɚɥɶɧɵɯ ɮɚɤɬɨɪɨɜ; 

7) ɡɚɩɪɟɳɟɧɢɟ ɯɨɡɹɣɫɬɜɟɧɧɨɣ ɢ ɢɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ, ɩɨɫɥɟɞɫɬɜɢɹ 
ɜɨɡɞɟɣɫɬɜɢɣ ɤɨɬɨɪɨɣ ɧɟɩɪɟɞɫɤɚɡɭɟɦɵ ɞɥɹ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ, ɚ ɬɚɤɠɟ 
ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɨɜ, ɤɨɬɨɪɵɟ ɦɨɝɭɬ ɩɪɢɜɟɫɬɢ ɤ ɞɟɝɪɚɞɚɰɢɢ ɟɫɬɟɫɬɜɟɧɧɵɯ 
ɷɤɨɥɨɝɢɱɟɫɤɢɯ ɫɢɫɬɟɦ, ɢɡɦɟɧɟɧɢɸ ɢ (ɢɥɢ) ɭɧɢɱɬɨɠɟɧɢɸ ɝɟɧɟɬɢɱɟɫɤɨɝɨ 
ɮɨɧɞɚ ɪɚɫɬɟɧɢɣ, ɠɢɜɨɬɧɵɯ ɢ ɞɪɭɝɢɯ ɨɪɝɚɧɢɡɦɨɜ, ɢɫɬɨɳɟɧɢɸ ɩɪɢɪɨɞɧɵɯ 
ɪɟɫɭɪɫɨɜ ɢ ɢɧɵɦ ɧɟɝɚɬɢɜɧɵɦ ɢɡɦɟɧɟɧɢɹɦ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ; 

8) ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶ ɡɚ ɧɚɪɭɲɟɧɢɟ ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɚ ɜ ɨɛɥɚɫɬɢ ɨɯɪɚɧɵ  
ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ. 

Ɉɛɴɟɤɬɚɦɢ ɨɯɪɚɧɵ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɨɬ ɡɚɝɪɹɡɧɟɧɢɹ, ɢɫɬɨɳɟɧɢɹ, 
ɞɟɝɪɚɞɚɰɢɢ, ɩɨɪɱɢ, ɭɧɢɱɬɨɠɟɧɢɹ ɢ ɢɧɨɝɨ ɧɟɝɚɬɢɜɧɨɝɨ ɜɨɡɞɟɣɫɬɜɢɹ 
ɯɨɡɹɣɫɬɜɟɧɧɨɣ ɢ ɢɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ ɹɜɥɹɸɬɫɹ: 
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1) ɡɟɦɥɢ, ɧɟɞɪɚ, ɩɨɱɜɵ; 
2) ɩɨɜɟɪɯɧɨɫɬɧɵɟ ɢ ɩɨɞɡɟɦɧɵɟ ɜɨɞɵ; 
3) ɥɟɫɚ ɢ ɢɧɚɹ ɪɚɫɬɢɬɟɥɶɧɨɫɬɶ, ɠɢɜɨɬɧɵɟ ɢ ɞɪɭɝɢɟ ɨɪɝɚɧɢɡɦɵ ɢ 

ɝɟɧɟɬɢɱɟɫɤɢɣ ɮɨɧɞ; 
4) ɚɬɦɨɫɮɟɪɧɵɣ ɜɨɡɞɭɯ, ɨɡɨɧɨɜɵɣ ɫɥɨɣ ɚɬɦɨɫɮɟɪɵ ɢ ɨɤɨɥɨɡɟɦɧɨɟ 

ɤɨɫɦɢɱɟɫɤɨɟ ɩɪɨɫɬɪɚɧɫɬɜɨ. 
ȼ ɩɟɪɜɨɨɱɟɪɟɞɧɨɦ ɩɨɪɹɞɤɟ ɨɯɪɚɧɟ ɩɨɞɥɟɠɚɬ ɟɫɬɟɫɬɜɟɧɧɵɟ 

ɷɤɨɥɨɝɢɱɟɫɤɢɟ ɫɢɫɬɟɦɵ, ɩɪɢɪɨɞɧɵɟ ɥɚɧɞɲɚɮɬɵ ɢ ɩɪɢɪɨɞɧɵɟ ɤɨɦɩɥɟɤɫɵ, ɧɟ 
ɩɨɞɜɟɪɝɲɢɟɫɹ ɚɧɬɪɨɩɨɝɟɧɧɨɦɭ ɜɨɡɞɟɣɫɬɜɢɸ. 

ɇɟɝɚɬɢɜɧɨɟ ɜɨɡɞɟɣɫɬɜɢɟ ɧɚ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ ɹɜɥɹɟɬɫɹ ɩɥɚɬɧɵɦ. 
Ɏɨɪɦɵ ɩɥɚɬɵ ɡɚ ɧɟɝɚɬɢɜɧɨɟ ɜɨɡɞɟɣɫɬɜɢɟ ɧɚ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ 
ɨɩɪɟɞɟɥɹɸɬɫɹ ɮɟɞɟɪɚɥɶɧɵɦɢ ɡɚɤɨɧɚɦɢ. 

Ʉ ɜɢɞɚɦ ɧɟɝɚɬɢɜɧɨɝɨ ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ ɨɬɧɨɫɹɬɫɹ: 
1) ɜɵɛɪɨɫɵ ɜ ɚɬɦɨɫɮɟɪɧɵɣ ɜɨɡɞɭɯ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɢ ɢɧɵɯ  

ɜɟɳɟɫɬɜ; 
2) ɪɚɡɦɟɳɟɧɢɟ ɨɬɯɨɞɨɜ ɩɪɨɢɡɜɨɞɫɬɜɚ ɢ ɩɨɬɪɟɛɥɟɧɢɹ; 
3) ɡɚɝɪɹɡɧɟɧɢɟ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɲɭɦɨɦ, ɬɟɩɥɨɦ, 

ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɵɦɢ, ɢɨɧɢɡɢɪɭɸɳɢɦɢ ɢ ɞɪɭɝɢɦɢ ɜɢɞɚɦɢ ɮɢɡɢɱɟɫɤɢɯ 
ɜɨɡɞɟɣɫɬɜɢɣ; 

4) ɢɧɵɟ ɜɢɞɵ ɧɟɝɚɬɢɜɧɨɝɨ ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ. 
ɉɨɪɹɞɨɤ ɢɫɱɢɫɥɟɧɢɹ ɢ ɜɡɢɦɚɧɢɹ ɩɥɚɬɵ ɡɚ ɧɟɝɚɬɢɜɧɨɟ ɜɨɡɞɟɣɫɬɜɢɟ ɧɚ 

ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɨɦ ɊɎ. 
ɇɨɪɦɢɪɨɜɚɧɢɟ ɜ ɨɛɥɚɫɬɢ ɨɯɪɚɧɵ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɡɚɤɥɸɱɚɟɬɫɹ ɜ 

ɭɫɬɚɧɨɜɥɟɧɢɢ ɧɨɪɦɚɬɢɜɨɜ ɤɚɱɟɫɬɜɚ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ, ɧɨɪɦɚɬɢɜɨɜ 
ɞɨɩɭɫɬɢɦɨɝɨ ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ ɩɪɢ ɨɫɭɳɟɫɬɜɥɟɧɢɢ 
ɯɨɡɹɣɫɬɜɟɧɧɨɣ ɢ ɢɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ, ɢɧɵɯ ɧɨɪɦɚɬɢɜɨɜ ɜ ɨɛɥɚɫɬɢ ɨɯɪɚɧɵ 
ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ, ɚ ɬɚɤɠɟ ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɯ ɫɬɚɧɞɚɪɬɨɜ ɢ ɢɧɵɯ 
ɧɨɪɦɚɬɢɜɧɵɯ ɞɨɤɭɦɟɧɬɨɜ ɜ ɨɛɥɚɫɬɢ ɨɯɪɚɧɵ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ. 

 ɇɨɪɦɚɬɢɜɵ ɢ ɧɨɪɦɚɬɢɜɧɵɟ ɞɨɤɭɦɟɧɬɵ ɜ ɨɛɥɚɫɬɢ ɨɯɪɚɧɵ ɨɤɪɭɠɚɸɳɟɣ 
ɫɪɟɞɵ ɪɚɡɪɚɛɚɬɵɜɚɸɬɫɹ, ɭɬɜɟɪɠɞɚɸɬɫɹ ɢ ɜɜɨɞɹɬɫɹ ɜ ɞɟɣɫɬɜɢɟ ɧɚ ɨɫɧɨɜɟ 
ɫɨɜɪɟɦɟɧɧɵɯ ɞɨɫɬɢɠɟɧɢɣ ɧɚɭɤɢ ɢ ɬɟɯɧɢɤɢ ɫ ɭɱɟɬɨɦ ɦɟɠɞɭɧɚɪɨɞɧɵɯ ɩɪɚɜɢɥ 
ɢ ɫɬɚɧɞɚɪɬɨɜ ɜ ɨɛɥɚɫɬɢ ɨɯɪɚɧɵ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ. 

ɇɨɪɦɚɬɢɜɵ ɤɚɱɟɫɬɜɚ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɞɥɹ ɨɰɟɧɤɢ 
ɫɨɫɬɨɹɧɢɹ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɜ ɰɟɥɹɯ ɫɨɯɪɚɧɟɧɢɹ ɟɫɬɟɫɬɜɟɧɧɵɯ 
ɷɤɨɥɨɝɢɱɟɫɤɢɯ ɫɢɫɬɟɦ, ɝɟɧɟɬɢɱɟɫɤɨɝɨ ɮɨɧɞɚ ɪɚɫɬɟɧɢɣ, ɠɢɜɨɬɧɵɯ ɢ ɞɪɭɝɢɯ 
ɨɪɝɚɧɢɡɦɨɜ. 

Ƚɨɫɭɞɚɪɫɬɜɟɧɧɵɦɢ ɫɬɚɧɞɚɪɬɚɦɢ ɢ ɢɧɵɦɢ ɧɨɪɦɚɬɢɜɧɵɦɢ ɞɨɤɭɦɟɧɬɚɦɢ 
ɜ ɨɛɥɚɫɬɢ ɨɯɪɚɧɵ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ: 

1) ɬɪɟɛɨɜɚɧɢɹ, ɧɨɪɦɵ ɢ ɩɪɚɜɢɥɚ ɜ ɨɛɥɚɫɬɢ ɨɯɪɚɧɵ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɤ 
ɩɪɨɞɭɤɰɢɢ, ɪɚɛɨɬɚɦ, ɭɫɥɭɝɚɦ ɢ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦ ɦɟɬɨɞɚɦ ɤɨɧɬɪɨɥɹ; 

2) ɨɝɪɚɧɢɱɟɧɢɹ ɯɨɡɹɣɫɬɜɟɧɧɨɣ ɢ ɢɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ ɜ ɰɟɥɹɯ  
ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɟɟ ɧɟɝɚɬɢɜɧɨɝɨ ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ; 

3) ɩɨɪɹɞɨɤ ɨɪɝɚɧɢɡɚɰɢɢ ɞɟɹɬɟɥɶɧɨɫɬɢ ɜ ɨɛɥɚɫɬɢ ɨɯɪɚɧɵ ɨɤɪɭɠɚɸɳɟɣ  
ɫɪɟɞɵ ɢ ɭɩɪɚɜɥɟɧɢɹ ɬɚɤɨɣ ɞɟɹɬɟɥɶɧɨɫɬɶɸ. 
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Ⱥɬɦɨɫɮɟɪɧɵɣ ɜɨɡɞɭɯ ɹɜɥɹɟɬɫɹ ɠɢɡɧɟɧɧɨ ɜɚɠɧɵɦ ɤɨɦɩɨɧɟɧɬɨɦ 
ɨɤɪɭɠɚɸɳɟɣ ɩɪɢɪɨɞɧɨɣ ɫɪɟɞɵ, ɧɟɨɬɴɟɦɥɟɦɨɣ ɱɚɫɬɶɸ ɫɪɟɞɵ ɨɛɢɬɚɧɢɹ 
ɱɟɥɨɜɟɤɚ, ɪɚɫɬɟɧɢɣ ɢ ɠɢɜɨɬɧɵɯ. 

Ɂɚɤɨɧ ɨ ɫɚɧɢɬɚɪɧɨ–ɷɩɢɞɟɦɢɨɥɨɝɢɱɟɫɤɨɦ ɛɥɚɝɨɩɨɥɭɱɢɢ ɧɚɫɟɥɟɧɢɹ, 
№52–ɎɁ. Ɂɚɤɨɧ ɧɚɩɪɚɜɥɟɧ ɧɚ ɨɛɟɫɩɟɱɟɧɢɟ ɫɚɧɢɬɚɪɧɨ–ɷɩɢɞɟɦɢɨɥɨɝɢɱɟɫɤɨɝɨ 
ɛɥɚɝɨɩɨɥɭɱɢɹ ɧɚɫɟɥɟɧɢɹ ɤɚɤ ɨɞɧɨɝɨ ɢɡ ɨɫɧɨɜɧɵɯ ɭɫɥɨɜɢɣ ɪɟɚɥɢɡɚɰɢɢ 
ɤɨɧɫɬɢɬɭɰɢɨɧɧɵɯ ɩɪɚɜ ɝɪɚɠɞɚɧ ɧɚ ɨɯɪɚɧɭ ɡɞɨɪɨɜɶɹ ɢ ɛɥɚɝɨɩɪɢɹɬɧɭɸ 
ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ.  

ɋɚɧɢɬɚɪɧɨ–ɷɩɢɞɟɦɢɨɥɨɝɢɱɟɫɤɢɟ ɬɪɟɛɨɜɚɧɢɹ ɤ ɚɬɦɨɫɮɟɪɧɨɦɭ ɜɨɡɞɭɯɭ ɜ 
ɝɨɪɨɞɫɤɢɯ ɢ ɫɟɥɶɫɤɢɯ ɩɨɫɟɥɟɧɢɹɯ, ɧɚ ɬɟɪɪɢɬɨɪɢɹɯ ɩɪɨɦɵɲɥɟɧɧɵɯ 
ɨɪɝɚɧɢɡɚɰɢɣ, ɜɨɡɞɭɯɭ ɜ ɪɚɛɨɱɢɯ ɡɨɧɚɯ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɩɨɦɟɳɟɧɢɣ, ɠɢɥɵɯ 
ɢ ɞɪɭɝɢɯ ɩɨɦɟɳɟɧɢɹɯ: 

1) ɚɬɦɨɫɮɟɪɧɵɣ ɜɨɡɞɭɯ ɜ ɝɨɪɨɞɫɤɢɯ ɢ ɫɟɥɶɫɤɢɯ ɩɨɫɟɥɟɧɢɹɯ, ɧɚ 
ɬɟɪɪɢɬɨɪɢɹɯ ɩɪɨɦɵɲɥɟɧɧɵɯ ɨɪɝɚɧɢɡɚɰɢɣ, ɚ ɬɚɤɠɟ ɜɨɡɞɭɯ ɜ ɪɚɛɨɱɢɯ ɡɨɧɚɯ 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɩɨɦɟɳɟɧɢɣ, ɠɢɥɵɯ ɢ ɞɪɭɝɢɯ ɩɨɦɟɳɟɧɢɹɯ ɧɟ ɞɨɥɠɟɧ 
ɨɤɚɡɵɜɚɬɶ ɜɪɟɞɧɨɟ ɜɨɡɞɟɣɫɬɜɢɟ ɧɚ ɱɟɥɨɜɟɤɚ; 

2) ɤɪɢɬɟɪɢɢ ɛɟɡɨɩɚɫɧɨɫɬɢ ɢ (ɢɥɢ) ɛɟɡɜɪɟɞɧɨɫɬɢ ɞɥɹ ɱɟɥɨɜɟɤɚ 
ɚɬɦɨɫɮɟɪɧɨɝɨ ɜɨɡɞɭɯɚ ɜ ɝɨɪɨɞɫɤɢɯ ɢ ɫɟɥɶɫɤɢɯ ɩɨɫɟɥɟɧɢɹɯ, ɧɚ ɬɟɪɪɢɬɨɪɢɹɯ 
ɩɪɨɦɵɲɥɟɧɧɵɯ ɨɪɝɚɧɢɡɚɰɢɣ, ɜɨɡɞɭɯɚ ɜ ɦɟɫɬɚɯ ɩɨɫɬɨɹɧɧɨɝɨ ɢɥɢ ɜɪɟɦɟɧɧɨɝɨ 
ɩɪɟɛɵɜɚɧɢɹ ɱɟɥɨɜɟɤɚ, ɜ ɬɨɦ ɱɢɫɥɟ ɩɪɟɞɟɥɶɧɨ ɞɨɩɭɫɬɢɦɵɟ ɤɨɧɰɟɧɬɪɚɰɢɢ 
(ɭɪɨɜɧɢ) ɯɢɦɢɱɟɫɤɢɯ, ɛɢɨɥɨɝɢɱɟɫɤɢɯ ɜɟɳɟɫɬɜ ɢ ɦɢɤɪɨɨɪɝɚɧɢɡɦɨɜ ɜ ɜɨɡɞɭɯɟ, 
ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɫɚɧɢɬɚɪɧɵɦɢ ɩɪɚɜɢɥɚɦɢ; 

3) ɧɨɪɦɚɬɢɜɵ ɩɪɟɞɟɥɶɧɨ ɞɨɩɭɫɬɢɦɵɯ ɜɵɛɪɨɫɨɜ ɯɢɦɢɱɟɫɤɢɯ, 
ɛɢɨɥɨɝɢɱɟɫɤɢɯ ɜɟɳɟɫɬɜ ɢ ɦɢɤɪɨɨɪɝɚɧɢɡɦɨɜ ɜ ɜɨɡɞɭɯ, ɩɪɨɟɤɬɵ ɫɚɧɢɬɚɪɧɨ–
ɡɚɳɢɬɧɵɯ ɡɨɧ ɭɬɜɟɪɠɞɚɸɬɫɹ ɩɪɢ ɧɚɥɢɱɢɢ ɫɚɧɢɬɚɪɧɨ–ɷɩɢɞɟɦɢɨɥɨɝɢɱɟɫɤɨɝɨ 
ɡɚɤɥɸɱɟɧɢɹ ɨ ɫɨɨɬɜɟɬɫɬɜɢɢ ɭɤɚɡɚɧɧɵɯ ɧɨɪɦɚɬɢɜɨɜ ɢ ɩɪɨɟɤɬɨɜ ɫɚɧɢɬɚɪɧɵɦ 
ɩɪɚɜɢɥɚɦ; 

4) ɨɪɝɚɧɵ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɣ ɜɥɚɫɬɢ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ, ɨɪɝɚɧɵ 
ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɣ ɜɥɚɫɬɢ ɫɭɛɴɟɤɬɨɜ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ, ɨɪɝɚɧɵ ɦɟɫɬɧɨɝɨ 
ɫɚɦɨɭɩɪɚɜɥɟɧɢɹ, ɝɪɚɠɞɚɧɟ, ɢɧɞɢɜɢɞɭɚɥɶɧɵɟ ɩɪɟɞɩɪɢɧɢɦɚɬɟɥɢ, ɸɪɢɞɢɱɟɫɤɢɟ 
ɥɢɰɚ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫɨ ɫɜɨɢɦɢ ɩɨɥɧɨɦɨɱɢɹɦɢ ɨɛɹɡɚɧɵ ɨɫɭɳɟɫɬɜɥɹɬɶ ɦɟɪɵ 
ɩɨ ɩɪɟɞɨɬɜɪɚɳɟɧɢɸ ɢ ɫɧɢɠɟɧɢɸ ɡɚɝɪɹɡɧɟɧɢɹ ɚɬɦɨɫɮɟɪɧɨɝɨ ɜɨɡɞɭɯɚ ɜ 
ɝɨɪɨɞɫɤɢɯ ɢ ɫɟɥɶɫɤɢɯ ɩɨɫɟɥɟɧɢɹɯ, ɜɨɡɞɭɯɚ ɜ ɦɟɫɬɚɯ ɩɨɫɬɨɹɧɧɨɝɨ ɢɥɢ 
ɜɪɟɦɟɧɧɨɝɨ ɩɪɟɛɵɜɚɧɢɹ ɱɟɥɨɜɟɤɚ, ɨɛɟɫɩɟɱɟɧɢɸ ɫɨɨɬɜɟɬɫɬɜɢɹ ɚɬɦɨɫɮɟɪɧɨɝɨ 
ɜɨɡɞɭɯɚ ɜ ɝɨɪɨɞɫɤɢɯ ɢ ɫɟɥɶɫɤɢɯ ɩɨɫɟɥɟɧɢɹɯ, ɜɨɡɞɭɯɚ ɜ ɦɟɫɬɚɯ ɩɨɫɬɨɹɧɧɨɝɨ 
ɢɥɢ ɜɪɟɦɟɧɧɨɝɨ ɩɪɟɛɵɜɚɧɢɹ ɱɟɥɨɜɟɤɚ ɫɚɧɢɬɚɪɧɵɦ ɩɪɚɜɢɥɚɦ. 

Ɏɟɞɟɪɚɥɶɧɵɣ ɡɚɤɨɧ ɨɛ ɨɯɪɚɧɟ ɚɬɦɨɫɮɟɪɧɨɝɨ ɜɨɡɞɭɯɚ, № 96–ɎɁ, 
ɭɫɬɚɧɚɜɥɢɜɚɟɬ ɩɪɚɜɨɜɵɟ ɨɫɧɨɜɵ ɨɯɪɚɧɵ ɚɬɦɨɫɮɟɪɧɨɝɨ ɜɨɡɞɭɯɚ ɢ ɧɚɩɪɚɜɥɟɧ 
ɧɚ ɪɟɚɥɢɡɚɰɢɸ ɤɨɧɫɬɢɬɭɰɢɨɧɧɵɯ ɩɪɚɜ ɝɪɚɠɞɚɧ, ɧɚ ɛɥɚɝɨɩɪɢɹɬɧɭɸ 
ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ ɢ ɞɨɫɬɨɜɟɪɧɭɸ ɢɧɮɨɪɦɚɰɢɸ ɨ ɟɟ ɫɨɫɬɨɹɧɢɢ.  

Ƚɨɫɭɞɚɪɫɬɜɟɧɧɨɟ ɭɩɪɚɜɥɟɧɢɟ ɜ ɨɛɥɚɫɬɢ ɨɯɪɚɧɵ ɚɬɦɨɫɮɟɪɧɨɝɨ ɜɨɡɞɭɯɚ 
ɨɫɧɨɜɵɜɚɟɬɫɹ ɧɚ ɫɥɟɞɭɸɳɢɯ ɩɪɢɧɰɢɩɚɯ: 

1) ɩɪɢɨɪɢɬɟɬ ɨɯɪɚɧɵ ɠɢɡɧɢ ɢ ɡɞɨɪɨɜɶɹ ɱɟɥɨɜɟɤɚ, ɧɚɫɬɨɹɳɟɝɨ ɢ 
ɛɭɞɭɳɟɝɨ ɩɨɤɨɥɟɧɢɣ; 
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2) ɨɛɟɫɩɟɱɟɧɢɟ ɛɥɚɝɨɩɪɢɹɬɧɵɯ ɷɤɨɥɨɝɢɱɟɫɤɢɯ ɭɫɥɨɜɢɣ ɞɥɹ ɠɢɡɧɢ, 
ɬɪɭɞɚ ɢ ɨɬɞɵɯɚ ɱɟɥɨɜɟɤɚ; 

3) ɧɟɞɨɩɭɳɟɧɢɟ ɧɟɨɛɪɚɬɢɦɵɯ ɩɨɫɥɟɞɫɬɜɢɣ ɡɚɝɪɹɡɧɟɧɢɹ ɚɬɦɨɫɮɟɪɧɨɝɨ  
ɜɨɡɞɭɯɚ ɞɥɹ ɨɤɪɭɠɚɸɳɟɣ ɩɪɢɪɨɞɧɨɣ ɫɪɟɞɵ; 

4) ɨɛɹɡɚɬɟɥɶɧɨɫɬɶ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɝɨ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɜɵɛɪɨɫɨɜ ɜɪɟɞɧɵɯ  
(ɡɚɝɪɹɡɧɹɸɳɢɯ) ɜɟɳɟɫɬɜ ɜ ɚɬɦɨɫɮɟɪɧɵɣ ɜɨɡɞɭɯ ɢ ɜɪɟɞɧɵɯ ɮɢɡɢɱɟɫɤɢɯ 
ɜɨɡɞɟɣɫɬɜɢɣ ɧɚ ɧɟɝɨ; 

5) ɝɥɚɫɧɨɫɬɶ, ɩɨɥɧɨɬɚ ɢ ɞɨɫɬɨɜɟɪɧɨɫɬɶ ɢɧɮɨɪɦɚɰɢɢ ɨ ɫɨɫɬɨɹɧɢɢ  
ɚɬɦɨɫɮɟɪɧɨɝɨ ɜɨɡɞɭɯɚ, ɟɝɨ ɡɚɝɪɹɡɧɟɧɢɢ; 

6) ɧɚɭɱɧɚɹ ɨɛɨɫɧɨɜɚɧɧɨɫɬɶ, ɫɢɫɬɟɦɧɨɫɬɶ ɢ ɤɨɦɩɥɟɤɫɧɨɫɬɶ ɩɨɞɯɨɞɚ ɤ  
ɨɯɪɚɧɟ ɚɬɦɨɫɮɟɪɧɨɝɨ ɜɨɡɞɭɯɚ ɢ ɨɯɪɚɧɟ ɨɤɪɭɠɚɸɳɟɣ ɩɪɢɪɨɞɧɨɣ ɫɪɟɞɵ ɜ 
ɰɟɥɨɦ; 

7) ɨɛɹɡɚɬɟɥɶɧɨɫɬɶ ɫɨɛɥɸɞɟɧɢɹ ɬɪɟɛɨɜɚɧɢɣ ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɚ ɊɎ ɜ 
ɨɛɥɚɫɬɢ ɨɯɪɚɧɵ ɚɬɦɨɫɮɟɪɧɨɝɨ ɜɨɡɞɭɯɚ, ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶ ɡɚ ɧɚɪɭɲɟɧɢɟ 
ɞɚɧɧɨɝɨ ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɚ. 

Ƚɢɝɢɟɧɢɱɟɫɤɢɟ ɢ ɷɤɨɥɨɝɢɱɟɫɤɢɟ ɧɨɪɦɚɬɢɜɵ ɤɚɱɟɫɬɜɚ ɚɬɦɨɫɮɟɪɧɨɝɨ 
ɜɨɡɞɭɯɚ, ɩɪɟɞɟɥɶɧɨ ɞɨɩɭɫɬɢɦɵɟ ɭɪɨɜɧɢ ɮɢɡɢɱɟɫɤɢɯ ɜɨɡɞɟɣɫɬɜɢɣ ɧɚ 
ɚɬɦɨɫɮɟɪɧɵɣ ɜɨɡɞɭɯ ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɢ ɩɟɪɟɫɦɚɬɪɢɜɚɸɬɫɹ ɜ ɩɨɪɹɞɤɟ, 
ɨɩɪɟɞɟɥɟɧɧɨɦ ɉɪɚɜɢɬɟɥɶɫɬɜɨɦ ɊɎ. 

ȼ ɰɟɥɹɯ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɝɨ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɜɵɛɪɨɫɨɜ ɜɪɟɞɧɵɯ ɜɟɳɟɫɬɜ ɜ 
ɚɬɦɨɫɮɟɪɧɵɣ ɜɨɡɞɭɯ ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɫɥɟɞɭɸɳɢɟ ɧɨɪɦɚɬɢɜɵ ɬɚɤɢɯ 
ɜɵɛɪɨɫɨɜ: ɩɪɟɞɟɥɶɧɨ ɞɨɩɭɫɬɢɦɵɟ ɜɵɛɪɨɫɵ. 

ɉɪɟɞɟɥɶɧɨ ɞɨɩɭɫɬɢɦɵɟ ɜɵɛɪɨɫɵ (ɉȾȼ) ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ 
ɬɟɪɪɢɬɨɪɢɚɥɶɧɵɦɢ ɨɪɝɚɧɚɦɢ ɮɟɞɟɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ ɢɫɩɨɥɧɢɬɟɥɶɧɨɣ ɜɥɚɫɬɢ ɜ 
ɨɛɥɚɫɬɢ ɨɯɪɚɧɵ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɞɥɹ ɤɨɧɤɪɟɬɧɨɝɨ ɫɬɚɰɢɨɧɚɪɧɨɝɨ 
ɢɫɬɨɱɧɢɤɚ ɜɵɛɪɨɫɨɜ ɜɪɟɞɧɵɯ (ɡɚɝɪɹɡɧɹɸɳɢɯ) ɜɟɳɟɫɬɜ ɜ ɚɬɦɨɫɮɟɪɧɵɣ ɜɨɡɞɭɯ 
ɢ ɢɯ ɫɨɜɨɤɭɩɧɨɫɬɢ (ɨɪɝɚɧɢɡɚɰɢɢ ɜ ɰɟɥɨɦ). 

ȼ ɫɥɭɱɚɟ ɧɟɜɨɡɦɨɠɧɨɫɬɢ ɫɨɛɥɸɞɟɧɢɹ ɸɪɢɞɢɱɟɫɤɢɦɢ ɥɢɰɚɦɢ, 
ɢɦɟɸɳɢɦɢ ɢɫɬɨɱɧɢɤɢ ɜɵɛɪɨɫɨɜ ɜɪɟɞɧɵɯ (ɡɚɝɪɹɡɧɹɸɳɢɯ) ɜɟɳɟɫɬɜ ɜ 
ɚɬɦɨɫɮɟɪɧɵɣ ɜɨɡɞɭɯ, ɩɪɟɞɟɥɶɧɨ ɞɨɩɭɫɬɢɦɵɯ ɜɵɛɪɨɫɨɜ ɬɟɪɪɢɬɨɪɢɚɥɶɧɵɟ 
ɨɪɝɚɧɵ ɮɟɞɟɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ ɢɫɩɨɥɧɢɬɟɥɶɧɨɣ ɜɥɚɫɬɢ ɜ ɨɛɥɚɫɬɢ ɨɯɪɚɧɵ 
ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɦɨɝɭɬ ɭɫɬɚɧɚɜɥɢɜɚɬɶ ɞɥɹ ɬɚɤɢɯ ɢɫɬɨɱɧɢɤɨɜ ɜɪɟɦɟɧɧɨ 
ɫɨɝɥɚɫɨɜɚɧɧɵɟ ɜɵɛɪɨɫɵ (ȼɋȼ) ɩɨ ɫɨɝɥɚɫɨɜɚɧɢɸ ɫ ɬɟɪɪɢɬɨɪɢɚɥɶɧɵɦɢ 
ɨɪɝɚɧɚɦɢ ɞɪɭɝɢɯ ɮɟɞɟɪɚɥɶɧɵɯ ɨɪɝɚɧɨɜ ɢɫɩɨɥɧɢɬɟɥɶɧɨɣ ɜɥɚɫɬɢ. 

ɉɥɚɧ ɭɦɟɧɶɲɟɧɢɹ ɜɵɛɪɨɫɨɜ ɜɪɟɞɧɵɯ (ɡɚɝɪɹɡɧɹɸɳɢɯ) ɜɟɳɟɫɬɜ ɜ 
ɚɬɦɨɫɮɟɪɧɵɣ ɜɨɡɞɭɯ ɪɚɡɪɚɛɚɬɵɜɚɟɬɫɹ ɢ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɸɪɢɞɢɱɟɫɤɢɦɢ 
ɥɢɰɚɦɢ, ɞɥɹ ɤɨɬɨɪɵɯ ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɜɪɟɦɟɧɧɨ ɫɨɝɥɚɫɨɜɚɧɧɵɟ ɜɵɛɪɨɫɵ, ɫ 
ɭɱɟɬɨɦ ɫɬɟɩɟɧɢ ɨɩɚɫɧɨɫɬɢ ɭɤɚɡɚɧɧɵɯ ɜɟɳɟɫɬɜ ɞɥɹ ɡɞɨɪɨɜɶɹ ɱɟɥɨɜɟɤɚ ɢ 
ɨɤɪɭɠɚɸɳɟɣ ɩɪɢɪɨɞɧɨɣ ɫɪɟɞɵ. 

ȼ ɰɟɥɹɯ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɝɨ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɜɪɟɞɧɵɯ ɮɢɡɢɱɟɫɤɢɯ 
ɜɨɡɞɟɣɫɬɜɢɣ ɧɚ ɚɬɦɨɫɮɟɪɧɵɣ ɜɨɡɞɭɯ ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɩɪɟɞɟɥɶɧɨ ɞɨɩɭɫɬɢɦɵɟ 
ɧɨɪɦɚɬɢɜɵ ɜɪɟɞɧɵɯ ɮɢɡɢɱɟɫɤɢɯ ɜɨɡɞɟɣɫɬɜɢɣ ɧɚ ɚɬɦɨɫɮɟɪɧɵɣ ɜɨɡɞɭɯ. 
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ȼɵɛɪɨɫ ɜɪɟɞɧɵɯ ɜɟɳɟɫɬɜ ɜ ɚɬɦɨɫɮɟɪɧɵɣ ɜɨɡɞɭɯ ɫɬɚɰɢɨɧɚɪɧɵɦ 
ɢɫɬɨɱɧɢɤɨɦ ɞɨɩɭɫɤɚɟɬɫɹ ɧɚ ɨɫɧɨɜɚɧɢɢ ɪɚɡɪɟɲɟɧɢɹ, ɜɵɞɚɧɧɨɝɨ 
ɬɟɪɪɢɬɨɪɢɚɥɶɧɵɦ ɨɪɝɚɧɨɦ ɮɟɞɟɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ ɢɫɩɨɥɧɢɬɟɥɶɧɨɣ ɜɥɚɫɬɢ ɜ 
ɨɛɥɚɫɬɢ ɨɯɪɚɧɵ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɜ ɩɨɪɹɞɤɟ, ɨɩɪɟɞɟɥɟɧɧɨɦ  
ɉɪɚɜɢɬɟɥɶɫɬɜɨɦ ɊɎ.  

ɉɨɪɹɞɨɤ ɜɵɞɚɱɢ ɪɚɡɪɟɲɟɧɢɣ ɧɚ ɜɵɛɪɨɫɵ ɜɪɟɞɧɵɯ ɜɟɳɟɫɬɜ ɜ 
ɚɬɦɨɫɮɟɪɧɵɣ ɜɨɡɞɭɯ ɩɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɬɪɚɧɫɩɨɪɬɧɵɯ ɢ ɢɧɵɯ ɩɟɪɟɞɜɢɠɧɵɯ 
ɫɪɟɞɫɬɜ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɮɟɞɟɪɚɥɶɧɵɦ ɨɪɝɚɧɨɦ ɢɫɩɨɥɧɢɬɟɥɶɧɨɣ ɜɥɚɫɬɢ ɜ 
ɨɛɥɚɫɬɢ ɨɯɪɚɧɵ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ. 

ɉɪɢ ɨɬɫɭɬɫɬɜɢɢ ɪɚɡɪɟɲɟɧɢɣ ɧɚ ɜɵɛɪɨɫɵ ɜɪɟɞɧɵɯ ɜɟɳɟɫɬɜ ɜ 
ɚɬɦɨɫɮɟɪɧɵɣ ɜɨɡɞɭɯ ɢ ɜɪɟɞɧɵɟ ɮɢɡɢɱɟɫɤɢɟ ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ ɚɬɦɨɫɮɟɪɧɵɣ 
ɜɨɡɞɭɯ, ɚ ɬɚɤɠɟ ɩɪɢ ɧɚɪɭɲɟɧɢɢ ɭɫɥɨɜɢɣ, ɩɪɟɞɭɫɦɨɬɪɟɧɧɵɯ ɞɚɧɧɵɦɢ 
ɪɚɡɪɟɲɟɧɢɹɦɢ, ɜɵɛɪɨɫɵ ɜɪɟɞɧɵɯ ɜɟɳɟɫɬɜ ɜ ɚɬɦɨɫɮɟɪɧɵɣ ɜɨɡɞɭɯ ɢ ɜɪɟɞɧɵɟ 
ɮɢɡɢɱɟɫɤɢɟ ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ ɧɟɝɨ ɦɨɝɭɬ ɛɵɬɶ ɨɝɪɚɧɢɱɟɧɵ, ɩɪɢɨɫɬɚɧɨɜɥɟɧɵ 
ɢɥɢ ɩɪɟɤɪɚɳɟɧɵ ɜ ɩɨɪɹɞɤɟ, ɨɩɪɟɞɟɥɟɧɧɨɦ ɉɪɚɜɢɬɟɥɶɫɬɜɨɦ ɊɎ. 

Ɍɪɟɛɨɜɚɧɢɹ ɨɯɪɚɧɵ ɚɬɦɨɫɮɟɪɧɨɝɨ ɜɨɡɞɭɯɚ ɩɪɢ ɪɚɡɦɟɳɟɧɢɢ, 
ɪɟɤɨɧɫɬɪɭɤɰɢɢ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɨɛɴɟɤɬɨɜ ɯɨɡɹɣɫɬɜɟɧɧɨɣ ɢ ɢɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ: 

1) ɩɪɢ ɪɚɡɦɟɳɟɧɢɢ, ɪɟɤɨɧɫɬɪɭɤɰɢɢ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɨɛɴɟɤɬɨɜ 
ɯɨɡɹɣɫɬɜɟɧɧɨɣ ɢ ɢɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ, ɩɪɢ ɡɚɫɬɪɨɣɤɟ ɝɨɪɨɞɫɤɢɯ ɢ ɢɧɵɯ 
ɩɨɫɟɥɟɧɢɣ ɞɨɥɠɧɨ ɨɛɟɫɩɟɱɢɜɚɬɶɫɹ ɧɟɩɪɟɜɵɲɟɧɢɟ ɧɨɪɦɚɬɢɜɨɜ ɤɚɱɟɫɬɜɚ 
ɚɬɦɨɫɮɟɪɧɨɝɨ ɜɨɡɞɭɯɚ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɷɤɨɥɨɝɢɱɟɫɤɢɦɢ, ɫɚɧɢɬɚɪɧɨ–
ɝɢɝɢɟɧɢɱɟɫɤɢɦɢ, ɚ ɬɚɤɠɟ ɫɨ ɫɬɪɨɢɬɟɥɶɧɵɦɢ ɧɨɪɦɚɦɢ ɢ ɩɪɚɜɢɥɚɦɢ ɜ ɱɚɫɬɢ 
ɧɨɪɦɚɬɢɜɨɜ ɩɥɨɳɚɞɟɣ ɨɡɟɥɟɧɟɧɧɵɯ ɬɟɪɪɢɬɨɪɢɣ; 

2) ɩɪɢ ɪɚɡɦɟɳɟɧɢɢ ɨɛɴɟɤɬɨɜ ɯɨɡɹɣɫɬɜɟɧɧɨɣ ɢ ɢɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ, 
ɨɤɚɡɵɜɚɸɳɢɯ ɜɪɟɞɧɨɟ ɜɨɡɞɟɣɫɬɜɢɟ ɧɚ ɤɚɱɟɫɬɜɨ ɚɬɦɨɫɮɟɪɧɨɝɨ ɜɨɡɞɭɯɚ, ɜ 
ɩɪɟɞɟɥɚɯ ɝɨɪɨɞɫɤɢɯ ɢ ɢɧɵɯ ɩɨɫɟɥɟɧɢɣ, ɚ ɬɚɤɠɟ ɩɪɢ ɡɚɫɬɪɨɣɤɟ ɢ 
ɪɟɤɨɧɫɬɪɭɤɰɢɢ ɝɨɪɨɞɫɤɢɯ ɢ ɢɧɵɯ ɩɨɫɟɥɟɧɢɣ ɞɨɥɠɧɵ ɭɱɢɬɵɜɚɬɶɫɹ ɮɨɧɨɜɵɣ 
ɭɪɨɜɟɧɶ ɡɚɝɪɹɡɧɟɧɢɹ ɚɬɦɨɫɮɟɪɧɨɝɨ ɜɨɡɞɭɯɚ ɢ ɩɪɨɝɧɨɡ ɢɡɦɟɧɟɧɢɹ ɟɝɨ ɤɚɱɟɫɬɜɚ 
ɩɪɢ ɨɫɭɳɟɫɬɜɥɟɧɢɢ ɭɤɚɡɚɧɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ; 

3) ɜ ɰɟɥɹɯ ɨɯɪɚɧɵ ɚɬɦɨɫɮɟɪɧɨɝɨ ɜɨɡɞɭɯɚ ɜ ɦɟɫɬɚɯ ɩɪɨɠɢɜɚɧɢɹ 
ɧɚɫɟɥɟɧɢɹ ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɫɚɧɢɬɚɪɧɨ–ɡɚɳɢɬɧɵɟ ɡɨɧɵ ɨɪɝɚɧɢɡɚɰɢɣ. Ɋɚɡɦɟɪɵ 
ɬɚɤɢɯ ɫɚɧɢɬɚɪɧɨ–ɡɚɳɢɬɧɵɯ ɡɨɧ ɨɩɪɟɞɟɥɹɸɬɫɹ ɧɚ ɨɫɧɨɜɟ ɪɚɫɱɟɬɨɜ 
ɪɚɫɫɟɢɜɚɧɢɹ ɜɵɛɪɨɫɨɜ ɜɪɟɞɧɵɯ (ɡɚɝɪɹɡɧɹɸɳɢɯ) ɜɟɳɟɫɬɜ ɜ ɚɬɦɨɫɮɟɪɧɨɦ 
ɜɨɡɞɭɯɟ ɢ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɫɚɧɢɬɚɪɧɨɣ ɤɥɚɫɫɢɮɢɤɚɰɢɟɣ ɨɪɝɚɧɢɡɚɰɢɣ; 

4) ɪɚɡɦɟɳɟɧɢɟ ɨɛɴɟɤɬɨɜ ɯɨɡɹɣɫɬɜɟɧɧɨɣ ɢ ɢɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ, 
ɨɤɚɡɵɜɚɸɳɢɯ ɜɪɟɞɧɨɟ ɜɨɡɞɟɣɫɬɜɢɟ ɧɚ ɤɚɱɟɫɬɜɨ ɚɬɦɨɫɮɟɪɧɨɝɨ ɜɨɡɞɭɯɚ, 
ɫɨɝɥɚɫɨɜɵɜɚɟɬɫɹ ɫ ɮɟɞɟɪɚɥɶɧɵɦ ɨɪɝɚɧɨɦ ɢɫɩɨɥɧɢɬɟɥɶɧɨɣ ɜɥɚɫɬɢ ɜ ɨɛɥɚɫɬɢ 
ɨɯɪɚɧɵ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɢɥɢ ɫ ɟɝɨ ɬɟɪɪɢɬɨɪɢɚɥɶɧɵɦɢ ɨɪɝɚɧɚɦɢ ɢ ɞɪɭɝɢɦɢ 
ɮɟɞɟɪɚɥɶɧɵɦɢ ɨɪɝɚɧɚɦɢ ɢɫɩɨɥɧɢɬɟɥɶɧɨɣ ɜɥɚɫɬɢ ɢɥɢ ɫ ɢɯ ɬɟɪɪɢɬɨɪɢɚɥɶɧɵɦɢ 
ɨɪɝɚɧɚɦɢ; 

5) ɩɪɢ ɜɜɨɞɟ ɜ ɷɤɫɩɥɭɚɬɚɰɢɸ ɧɨɜɵɯ ɢ (ɢɥɢ) ɪɟɤɨɧɫɬɪɭɢɪɨɜɚɧɧɵɯ 
ɨɛɴɟɤɬɨɜ ɯɨɡɹɣɫɬɜɟɧɧɨɣ ɢ ɢɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ, ɨɫɭɳɟɫɬɜɥɹɸɳɢɯ ɜɵɛɪɨɫɵ 
ɜɪɟɞɧɵɯ (ɡɚɝɪɹɡɧɹɸɳɢɯ) ɜɟɳɟɫɬɜ ɜ ɚɬɦɨɫɮɟɪɧɵɣ ɜɨɡɞɭɯ, ɞɨɥɠɧɨ 
ɨɛɟɫɩɟɱɢɜɚɬɶɫɹ ɧɟɩɪɟɜɵɲɟɧɢɟ ɬɟɯɧɢɱɟɫɤɢɯ ɧɨɪɦɚɬɢɜɨɜ ɜɵɛɪɨɫɨɜ ɢ 
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ɩɪɟɞɟɥɶɧɨ ɞɨɩɭɫɬɢɦɵɯ ɜɵɛɪɨɫɨɜ, ɩɪɟɞɟɥɶɧɨ ɞɨɩɭɫɬɢɦɵɯ ɧɨɪɦɚɬɢɜɨɜ 
ɜɪɟɞɧɵɯ ɮɢɡɢɱɟɫɤɢɯ ɜɨɡɞɟɣɫɬɜɢɣ ɧɚ ɚɬɦɨɫɮɟɪɧɵɣ ɜɨɡɞɭɯ; 

6) ɡɚɩɪɟɳɚɸɬɫɹ ɪɚɡɦɟɳɟɧɢɟ ɢ ɷɤɫɩɥɭɚɬɚɰɢɹ ɨɛɴɟɤɬɨɜ ɯɨɡɹɣɫɬɜɟɧɧɨɣ ɢ 
ɢɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ, ɤɨɬɨɪɵɟ ɧɟ ɢɦɟɸɬ ɩɪɟɞɭɫɦɨɬɪɟɧɧɵɯ ɩɪɚɜɢɥɚɦɢ ɨɯɪɚɧɵ 
ɚɬɦɨɫɮɟɪɧɨɝɨ ɜɨɡɞɭɯɚ ɭɫɬɚɧɨɜɨɤ ɨɱɢɫɬɤɢ ɝɚɡɨɜ ɢ ɫɪɟɞɫɬɜ ɤɨɧɬɪɨɥɹ ɡɚ 
ɜɵɛɪɨɫɚɦɢ ɜɪɟɞɧɵɯ (ɡɚɝɪɹɡɧɹɸɳɢɯ) ɜɟɳɟɫɬɜ ɜ ɚɬɦɨɫɮɟɪɧɵɣ ɜɨɡɞɭɯ. 

ɘɪɢɞɢɱɟɫɤɢɟ ɥɢɰɚ, ɢɦɟɸɳɢɟ ɢɫɬɨɱɧɢɤɢ ɜɵɛɪɨɫɨɜ ɜɪɟɞɧɵɯ ɜɟɳɟɫɬɜ ɜ 
ɚɬɦɨɫɮɟɪɧɵɣ ɜɨɡɞɭɯ ɢ ɜɪɟɞɧɵɯ ɮɢɡɢɱɟɫɤɢɯ ɜɨɡɞɟɣɫɬɜɢɣ ɧɚ ɧɟɝɨ, ɩɪɨɜɨɞɹɬ 
ɢɧɜɟɧɬɚɪɢɡɚɰɢɸ ɜɵɛɪɨɫɨɜ ɜɪɟɞɧɵɯ ɜɟɳɟɫɬɜ ɜ ɚɬɦɨɫɮɟɪɧɵɣ ɜɨɡɞɭɯ, ɜɪɟɞɧɵɯ 
ɮɢɡɢɱɟɫɤɢɯ ɜɨɡɞɟɣɫɬɜɢɣ ɧɚ ɚɬɦɨɫɮɟɪɧɵɣ ɜɨɡɞɭɯ ɢ ɢɯ ɢɫɬɨɱɧɢɤɨɜ ɜ ɩɨɪɹɞɤɟ, 
ɨɩɪɟɞɟɥɟɧɧɨɦ ɮɟɞɟɪɚɥɶɧɵɦ ɨɪɝɚɧɨɦ ɢɫɩɨɥɧɢɬɟɥɶɧɨɣ ɜɥɚɫɬɢ ɜ ɨɛɥɚɫɬɢ 
ɨɯɪɚɧɵ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ. 

ɋɜɟɞɟɧɢɹ ɨ ɥɢɰɚɯ, ɨɬɜɟɬɫɬɜɟɧɧɵɯ ɡɚ ɩɪɨɜɟɞɟɧɢɟ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ 
ɤɨɧɬɪɨɥɹ ɡɚ ɨɯɪɚɧɨɣ ɚɬɦɨɫɮɟɪɧɨɝɨ ɜɨɡɞɭɯɚ, ɢ ɨɛ ɨɪɝɚɧɢɡɚɰɢɢ ɷɤɨɥɨɝɢɱɟɫɤɢɯ 
ɫɥɭɠɛ, ɚ ɬɚɤɠɟ ɪɟɡɭɥɶɬɚɬɵ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɤɨɧɬɪɨɥɹ ɡɚ ɨɯɪɚɧɨɣ 
ɚɬɦɨɫɮɟɪɧɨɝɨ ɜɨɡɞɭɯɚ ɩɪɟɞɫɬɚɜɥɹɸɬɫɹ ɜ ɬɟɪɪɢɬɨɪɢɚɥɶɧɵɟ ɨɪɝɚɧɵ 
ɮɟɞɟɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ ɢɫɩɨɥɧɢɬɟɥɶɧɨɣ ɜɥɚɫɬɢ ɜ ɨɛɥɚɫɬɢ ɨɯɪɚɧɵ ɨɤɪɭɠɚɸɳɟɣ 
ɫɪɟɞɵ. 

Ɂɚ ɡɚɝɪɹɡɧɟɧɢɟ ɨɤɪɭɠɚɸɳɟɣ ɩɪɢɪɨɞɧɨɣ ɫɪɟɞɵ ɜɵɛɪɨɫɚɦɢ ɜɪɟɞɧɵɯ 
ɜɟɳɟɫɬɜ ɜ ɚɬɦɨɫɮɟɪɧɵɣ ɜɨɡɞɭɯ ɢ ɞɪɭɝɢɟ ɜɢɞɵ ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ ɧɟɝɨ ɫ 
ɮɢɡɢɱɟɫɤɢɯ ɢ ɸɪɢɞɢɱɟɫɤɢɯ ɥɢɰ ɜɡɢɦɚɟɬɫɹ ɩɥɚɬɚ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 
ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɨɦ ɊɎ. 

Ʌɢɰɚ, ɜɢɧɨɜɧɵɟ ɜ ɧɚɪɭɲɟɧɢɢ ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɚ ɊɎ ɜ ɨɛɥɚɫɬɢ ɨɯɪɚɧɵ 
ɚɬɦɨɫɮɟɪɧɨɝɨ ɜɨɡɞɭɯɚ, ɧɟɫɭɬ ɭɝɨɥɨɜɧɭɸ, ɚɞɦɢɧɢɫɬɪɚɬɢɜɧɭɸ ɢ ɢɧɭɸ 
ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɨɦ ɊɎ. 

ȼɪɟɞ, ɩɪɢɱɢɧɟɧɧɵɣ ɡɞɨɪɨɜɶɸ ɝɪɚɠɞɚɧ, ɢ ɨɤɪɭɠɚɸɳɟɣ ɩɪɢɪɨɞɧɨɣ 
ɫɪɟɞɟ ɡɚɝɪɹɡɧɟɧɢɟɦ ɚɬɦɨɫɮɟɪɧɨɝɨ ɜɨɡɞɭɯɚ, ɩɨɞɥɟɠɢɬ ɜɨɡɦɟɳɟɧɢɸ ɜ ɩɨɥɧɨɦ 
ɨɛɴɟɦɟ ɢ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɭɬɜɟɪɠɞɟɧɧɵɦɢ ɜ ɭɫɬɚɧɨɜɥɟɧɧɨɦ ɩɨɪɹɞɤɟ ɬɚɤɫɚɦɢ 
ɢ ɦɟɬɨɞɢɤɚɦɢ ɢɫɱɢɫɥɟɧɢɹ ɪɚɡɦɟɪɚ ɜɪɟɞɚ, ɩɪɢ ɢɯ ɨɬɫɭɬɫɬɜɢɢ ɜ ɩɨɥɧɨɦ ɨɛɴɟɦɟ 
ɢ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɮɚɤɬɢɱɟɫɤɢɦɢ ɡɚɬɪɚɬɚɦɢ ɧɚ ɜɨɫɫɬɚɧɨɜɥɟɧɢɟ ɡɞɨɪɨɜɶɹ, 
ɢɦɭɳɟɫɬɜɚ ɝɪɚɠɞɚɧ ɢ ɨɤɪɭɠɚɸɳɟɣ ɩɪɢɪɨɞɧɨɣ ɫɪɟɞɵ ɡɚ ɫɱɟɬ ɫɪɟɞɫɬɜ 
ɮɢɡɢɱɟɫɤɢɯ ɢ ɸɪɢɞɢɱɟɫɤɢɯ ɥɢɰ, ɜɢɧɨɜɧɵɯ ɜ ɡɚɝɪɹɡɧɟɧɢɢ ɚɬɦɨɫɮɟɪɧɨɝɨ 
ɜɨɡɞɭɯɚ. 

ɇɨɪɦɚɬɢɜɵ ɩɪɟɞɟɥɶɧɨ ɞɨɩɭɫɬɢɦɵɯ ɜɵɛɪɨɫɨɜ ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɫ 
ɭɱɟɬɨɦ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɦɨɳɧɨɫɬɟɣ ɨɛɴɟɤɬɚ, ɞɚɧɧɵɯ ɨ ɧɚɥɢɱɢɢ ɨɝɨ 
ɷɮɮɟɤɬɚ ɢ ɢɧɵɯ ɜɪɟɞɧɵɯ ɩɨɫɥɟɞɫɬɜɢɣ ɩɨ ɤɚɠɞɨɦɭ ɢɫɬɨɱɧɢɤɭ ɡɚɝɪɹɡɧɟɧɢɣ, 
ɩɨɤɚɡɚɬɟɥɟɣ ɤɚɱɟɫɬɜɚ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ. ɉɪɨɟɤɬɵ ɩɪɟɞɟɥɶɧɨ ɞɨɩɭɫɬɢɦɵɯ 
ɜɵɛɪɨɫɨɜ ɫɚɦɢɦɢ ɩɪɟɞɩɪɢɹɬɢɹɦɢ. Ʉɨɧɤɪɟɬɧɨɦɭ ɢɫɬɨɱɧɢɤɭ ɡɚɝɪɹɡɧɟɧɢɣ 
ɩɪɟɞɟɥɶɧɨ ɞɨɩɭɫɬɢɦɵɟ ɜɵɛɪɨɫɵ ɭɫɬɚɧɚɜɥɢɜɚɸɬ ɨɪɝɚɧɵ  Ƚɨɫɤɨɦɷɤɨɥɨɝɢɢ ɊɎ, 
ɛɚɫɫɟɣɧɨɜɵɟ ɢ ɞɪɭɝɢɟ ɬɟɪɪɢɬɨɪɢɚɥɶɧɵɟ ɨɪɝɚɧɵ ɦɢɧɢɫɬɟɪɫɬɜɚ ɩɪɢɪɨɞɧɵɯ 
ɪɟɫɭɪɫɨɜ ɊɎ, ɞɪɭɝɢɟ ɫɩɟɰɢɚɥɶɧɨ ɭɩɨɥɧɨɦɨɱɟɧɧɵɟ ɨɪɝɚɧɵ ɜ ɨɛɥɚɫɬɢ ɨɯɪɚɧɵ 
ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ, ɨɪɝɚɧɵ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɣ ɫɚɧɢɬɚɪɧɨ–
ɷɩɢɞɟɦɢɨɥɨɝɢɱɟɫɤɨɣ ɫɥɭɠɛɵ Ɇɢɧɢɫɬɟɪɫɬɜɚ ɡɞɪɚɜɨɨɯɪɚɧɟɧɢɹ ɊɎ. 
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ɇɨɪɦɚɬɢɜɧɵɟ ɨɛɴɟɦɵ ɜɵɛɪɨɫɨɜ ɢɫɬɨɱɧɢɤɚɦɢ ɡɚɝɪɹɡɧɟɧɢɣ 
ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɜ ɜɢɞɟ ɩɪɟɞɟɥɶɧɨ ɞɨɩɭɫɬɢɦɵɯ ɢɥɢ ɜɪɟɦɟɧɧɨ ɫɨɝɥɚɫɨɜɚɧɧɵɯ 
ɜɵɛɪɨɫɨɜ (ɥɢɦɢɬɨɜ). ȼ ɨɬɧɨɲɟɧɢɢ ɩɨɫɥɟɞɧɢɯ ɭɤɚɡɵɜɚɸɬɫɹ ɷɬɚɩɵ ɢ ɫɪɨɤɢ 
ɞɨɩɭɫɬɢɦɵɯ ɧɨɪɦɚɬɢɜɨɜ – ɩɪɟɞɟɥɶɧɨ ɞɨɩɭɫɬɢɦɵɯ ɜɵɛɪɨɫɨɜ. ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ 
ɫ ɭɫɬɚɧɨɜɥɟɧɧɵɦɢ ɧɨɪɦɚɬɢɜɚɦɢ ɩɪɟɞɟɥɶɧɨ ɞɨɩɭɫɬɢɦɵɯ ɜɵɛɪɨɫɨɜ 
ɩɪɟɞɩɪɢɹɬɢɹɦ, ɭɱɪɟɠɞɟɧɢɹɦ, ɨɪɝɚɧɢɡɚɰɢɹɦ ɜɵɞɚɟɬɫɹ ɪɚɡɪɟɲɟɧɢɟ ɧɚ ɜɵɛɪɨɫ. 
ɇɚɪɭɲɟɧɢɟ ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɧɨɪɦɚɬɢɜɨɜ ɩɪɟɞɟɥɶɧɨ ɞɨɩɭɫɬɢɦɵɯ ɜɵɛɪɨɫɨɜ ɢ 
ɞɪɭɝɢɯ ɬɪɟɛɨɜɚɧɢɣ ɨɯɪɚɧɵ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ, ɩɪɟɞɭɫɦɨɬɪɟɧɧɵɯ 
ɪɚɡɪɟɲɟɧɢɟɦ ɧɚ ɜɵɛɪɨɫ, ɜɥɟɱɟɬ ɨɝɪɚɧɢɱɟɧɢɟ, ɩɪɢɨɫɬɚɧɨɜɥɟɧɢɟ, ɩɪɟɤɪɚɳɟɧɢɟ 
ɜɵɛɪɨɫɨɜ ɜɩɥɨɬɶ ɞɨ ɩɪɢɨɫɬɚɧɨɜɥɟɧɢɹ, ɩɪɟɤɪɚɳɟɧɢɹ ɞɟɹɬɟɥɶɧɨɫɬɢ 
ɩɪɟɞɩɪɢɹɬɢɹ.  

ɍɫɬɚɧɨɜɥɟɧɢɟ ɩɨɪɹɞɤɚ ɪɚɡɪɚɛɨɬɤɢ ɢ ɭɬɜɟɪɠɞɟɧɢɹ ɧɨɪɦɚɬɢɜɨɜ 
ɩɪɟɞɟɥɶɧɨ ɞɨɩɭɫɬɢɦɵɯ ɤɨɧɰɟɧɬɪɚɰɢɣ ɨɬɧɨɫɢɬɫɹ  ɜɟɞɟɧɢɸ ɨɪɝɚɧɨɜ 
ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɣ ɫɚɧɢɬɚɪɧɨ–ɷɩɢɞɟɦɢɨɥɨɝɢɱɟɫɤɨɣ ɫɥɭɠɛɵ Ɇɢɧɢɫɬɟɪɫɬɜɚ 
ɡɞɪɚɜɨɨɯɪɚɧɟɧɢɹ ɊɎ (ɝɢɝɢɟɧɢɱɟɫɤɢɣ ɧɨɪɦɚɬɢɜ). ɇɨɪɦɚɬɢɜɵ ɤɚɱɟɫɬɜɚ 
ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɹɜɥɹɸɬɫɹ ɟɞɢɧɵɦɢ ɞɥɹ ɜɫɟɣ ɬɟɪɪɢɬɨɪɢɢ ɊɎ. ɋ ɭɱɟɬɨɦ 
ɩɪɢɪɨɞɧɨ–ɤɥɢɦɚɬɢɱɟɫɤɢɯ ɨɫɨɛɟɧɧɨɫɬɟɣ, ɚ ɬɚɤɠɟ ɩɨɜɵɲɟɧɧɨɣ ɫɨɰɢɚɥɶɧɨɣ 
ɰɟɧɧɨɫɬɢ ɨɬɞɟɥɶɧɵɯ ɬɟɪɪɢɬɨɪɢɣ ɞɥɹ ɧɢɯ ɦɨɝɭɬ ɛɵɬɶ ɭɫɬɚɧɨɜɥɟɧɵ 
ɨɬɪɚɠɚɸɳɢɟ ɨɫɨɛɵɟ ɭɫɥɨɜɢɹ ɧɨɪɦɚɬɢɜɵ ɩɪɟɞɟɥɶɧɨ ɞɨɩɭɫɬɢɦɵɯ 
ɤɨɧɰɟɧɬɪɚɰɢɣ. 

ɉɪɟɞɟɥɶɧɨ ɞɨɩɭɫɬɢɦɚɹ ɤɨɧɰɟɧɬɪɚɰɢɹ ɹɜɥɹɟɬɫɹ ɩɨɤɚɡɚɬɟɥɟɦ, ɤɨɬɨɪɵɣ 
ɨɩɪɟɞɟɥɹɟɬ ɫɨɨɬɜɟɬɫɬɜɢɟ ɫɨɫɬɨɹɧɢɹ ɩɪɢɪɨɞɧɨɣ ɫɪɟɞɵ, ɭɫɬɚɧɨɜɥɟɧɧɵɦ 
ɝɢɝɢɟɧɢɱɟɫɤɢɦ  ɢ ɷɤɨɥɨɝɢɱɟɫɤɢɦ ɬɪɟɛɨɜɚɧɢɹɦ. ɂɦɢ ɪɭɤɨɜɨɞɫɬɜɭɸɬɫɹ ɩɪɢ 
ɩɥɚɧɢɪɨɜɚɧɢɢ ɪɚɡɜɢɬɢɹ ɬɟɪɪɢɬɨɪɢɣ, ɩɪɢɧɹɬɢɢ ɯɨɡɹɣɫɬɜɟɧɧɵɯ ɪɟɲɟɧɢɣ, 
ɩɪɨɜɟɞɟɧɢɢ ɩɪɢɪɨɞɨɨɯɪɚɧɢɬɟɥɶɧɵɯ ɦɟɪɨɩɪɢɹɬɢɣ ɢ ɷɤɨɥɨɝɢɱɟɫɤɨɝɨ ɤɨɧɬɪɨɥɹ. 
ɉɪɢ ɧɚɪɭɲɟɧɢɢ ɬɪɟɛɨɜɚɧɢɣ ɧɨɪɦɚɬɢɜɨɜ ɩɪɟɞɟɥɶɧɨ ɞɨɩɭɫɬɢɦɵɯ 
ɤɨɧɰɟɧɬɪɚɰɢɣ ɞɟɹɬɟɥɶɧɨɫɬɶ ɢɫɬɨɱɧɢɤɚ ɜɪɟɞɧɨɝɨ ɜɨɡɞɟɣɫɬɜɢɹ ɦɨɠɟɬ ɛɵɬɶ 
ɨɝɪɚɧɢɱɟɧɚ, ɩɪɢɨɫɬɚɧɨɜɥɟɧɚ ɢɥɢ ɩɪɟɤɪɚɳɟɧɚ ɩɨ ɩɪɟɞɩɢɫɚɧɢɸ ɨɪɝɚɧɨɜ 
ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɣ ɫɚɧɢɬɚɪɧɨ–ɷɩɢɞɟɦɢɨɥɨɝɢɱɟɫɤɨɣ ɫɥɭɠɛɵ ɊɎ ɢɥɢ 
ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɯ ɨɪɝɚɧɨɜ ɜ ɨɛɥɚɫɬɢ ɨɯɪɚɧɵ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ. 

Ɉɬɜɟɬɫɬɜɟɧɧɨɫɬɶ ɡɚ ɷɤɨɥɨɝɢɱɟɫɤɢɟ ɩɪɚɜɨɧɚɪɭɲɟɧɢɹ ɩɪɢɦɟɧɹɸɬ ɤ 
ɥɢɰɚɦ, ɫɨɜɟɪɲɢɜɲɢɦ ɷɤɨɥɨɝɢɱɟɫɤɢɟ ɩɪɚɜɨɧɚɪɭɲɟɧɢɹ, ɩɪɟɞɭɫɦɨɬɪɟɧɧɵɯ 
ɩɪɚɜɨɦ ɦɟɪ ɩɪɢɧɭɠɞɟɧɢɹ. Ɂɚ ɞɢɫɰɢɩɥɢɧɚɪɧɵɟ ɩɪɨɫɬɭɩɤɢ ɜ ɨɛɥɚɫɬɢ ɨɯɪɚɧɵ 
ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ, ɡɚ ɷɤɨɥɨɝɢɱɟɫɤɢɟ ɩɪɟɫɬɭɩɥɟɧɢɹ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ 
ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɞɢɫɰɢɩɥɢɧɚɪɧɚɹ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶ, ɚɞɦɢɧɢɫɬɪɚɬɢɜɧɚɹ 
ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶ ɢɥɢ ɭɝɨɥɨɜɧɚɹ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶ, ɫɱɢɬɚɸɳɚɹɫɹ ɲɬɪɚɮɧɨɣ, 
ɤɚɪɚɬɟɥɶɧɨɣ. Ɂɚ ɝɪɚɠɞɚɧɫɤɨ–ɩɪɚɜɨɜɵɟ ɩɪɚɜɨɧɚɪɭɲɟɧɢɹ ɧɚɫɬɭɩɚɟɬ 
ɝɪɚɠɞɚɧɫɤɨ–ɩɪɚɜɨɜɚɹ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶ ɢɥɢ ɩɪɚɜɨɜɨɫɫɬɚɧɨɜɢɬɟɥɶɧɚɹ 
ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶ. 

Ɋɚɫɱɟɬ ɪɚɫɫɟɢɜɚɧɢɹ ɜɪɟɞɧɵɯ ɜɟɳɟɫɬɜ ɩɪɨɢɡɜɨɞɢɬɫɹ ɧɚ ɨɫɧɨɜɚɧɢɢ 
ɪɟɤɨɦɟɧɞɚɰɢɣ, ɞɚɧɧɵɯ ɜ «Ɇɟɬɨɞɢɤɟ ɪɚɫɱɟɬɚ ɤɨɧɰɟɧɬɪɚɰɢɣ ɜ ɚɬɦɨɫɮɟɪɧɨɦ 
ɜɨɡɞɭɯɟ ɜɪɟɞɧɵɯ ɜɟɳɟɫɬɜ, ɫɨɞɟɪɠɚɳɢɯɫɹ ɜ ɜɵɛɪɨɫɚɯ ɩɪɟɞɩɪɢɹɬɢɣ ɈɇȾ – 
86», Ƚɢɞɪɨɦɟɬɟɨɢɡɞɚɬ, 1987 ɝɨɞ. 
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ɉɪɨɢɡɜɨɞɫɬɜɟɧɧɵɣ ɷɤɨɥɨɝɢɱɟɫɤɢɣ ɤɨɧɬɪɨɥɶ ɡɚ ɜɵɛɪɨɫɚɦɢ 
ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɧɚ ɨɫɧɨɜɚɧɢɢ ȽɈɋɌɨɜ, ɪɭɤɨɜɨɞɹɳɢɯ ɞɨɤɭɦɟɧɬɨɜ. 

ɊȾ 52.04.59 – 85. Ɉɯɪɚɧɚ ɩɪɢɪɨɞɵ. Ⱥɬɦɨɫɮɟɪɚ. Ɍɪɟɛɨɜɚɧɢɹ ɤ ɬɨɱɧɨɫɬɢ 
ɤɨɧɬɪɨɥɹ ɩɪɨɦɵɲɥɟɧɧɵɯ ɜɵɛɪɨɫɨɜ. Ɇɟɬɨɞɢɱɟɫɤɢɟ ɭɤɚɡɚɧɢɹ. 

Ⱦɨɤɭɦɟɧɬ ɪɟɝɥɚɦɟɧɬɢɪɭɟɬ ɦɟɬɨɞɵ ɢɡɦɟɪɟɧɢɹ ɤɨɧɰɟɧɬɪɚɰɢɣ 
ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɢ ɨɛɴɟɦɧɨɝɨ ɪɚɫɯɨɞɚ ɝɚɡɨɜɨɣ ɫɦɟɫɢ ɜ ɜɵɛɪɨɫɚɯ ɞɥɹ 
ɜɫɟɯ ɬɢɩɨɜ ɨɪɝɚɧɢɡɨɜɚɧɧɵɯ ɢɫɬɨɱɧɢɤɨɜ ɡɚɝɪɹɡɧɟɧɢɹ ɚɬɦɨɫɮɟɪɵ. ȼɟɥɢɱɢɧɚ 
ɜɵɛɪɨɫɚ ɡɚɝɪɹɡɧɹɸɳɟɝɨ ɚɬɦɨɫɮɟɪɭ ɜɟɳɟɫɬɜɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɪɨɢɡɜɟɞɟɧɢɟɦ 
ɦɚɫɫɨɜɨɣ ɤɨɧɰɟɧɬɪɚɰɢɢ ɷɬɨɝɨ ɜɟɳɟɫɬɜɚ ɜ ɝɚɡɨɜɨɦ ɩɨɬɨɤɟ ɢ ɨɛɴɟɦɧɨɝɨ 
ɪɚɫɯɨɞɚ ɝɚɡɨɜɨɣ ɫɦɟɫɢ, ɩɪɟɞɫɬɚɜɥɟɧɧɵɯ ɞɥɹ ɞɚɧɧɨɝɨ ɢɫɬɨɱɧɢɤɚ ɢ 
ɩɪɢɜɟɞɟɧɧɵɯ ɤ ɨɞɧɨɦɭ ɫɟɱɟɧɢɸ. 

ɂɡɦɟɪɟɧɢɟ ɤɨɧɰɟɧɬɪɚɰɢɢ ɡɚɝɪɹɡɧɹɸɳɟɝɨ ɜɟɳɟɫɬɜɚ ɢ ɨɛɴɟɦɧɨɝɨ 
ɪɚɫɯɨɞɚ ɝɚɡɨɜɨɣ ɫɦɟɫɢ ɞɨɥɠɧɵ ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɪɢɛɨɪɚɦɢ ɩɪɨɲɟɞɲɢɦɢ 
ɝɨɫɭɞɚɪɫɬɜɟɧɧɭɸ ɦɟɬɪɨɥɨɝɢɱɟɫɤɭɸ ɚɬɬɟɫɬɚɰɢɸ ɢɥɢ ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɟ 
ɢɫɩɵɬɚɧɢɹ ɢ ɜɧɟɫɟɧɵ ɜ ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ ɪɟɟɫɬɪ. ɉɪɢɛɨɪɵ ɞɨɥɠɧɵ ɛɵɬɶ 
ɩɪɨɜɟɪɟɧɵ ɨɪɝɚɧɚɦɢ ɦɟɬɪɨɥɨɝɢɱɟɫɤɨɣ ɫɥɭɠɛɵ. 

ȽɈɋɌ Ɋ 50820 – 95. Ɉɛɨɪɭɞɨɜɚɧɢɟ ɝɚɡɨɨɱɢɫɬɧɨɟ ɢ ɩɵɥɟɭɥɚɜɥɢɜɚɸɳɟɟ. 
Ɇɟɬɨɞɵ ɨɩɪɟɞɟɥɟɧɢɹ ɡɚɩɵɥɟɧɧɨɫɬɢ ɝɚɡɨɩɵɥɟɜɵɯ ɩɨɬɨɤɨɜ. 

Ƚɨɫɬ ɪɟɝɥɚɦɟɧɬɢɪɭɟɬ ɫɩɨɫɨɛɵ ɨɬɛɨɪɚ ɩɪɨɛ ɜɨɡɞɭɯɚ  ɢɡ ɝɚɡɨɯɨɞɨɜ, 
ɫɪɟɞɫɬɜɚ ɢɡɦɟɪɟɧɢɹ, ɩɪɚɜɢɥɚ ɨɬɛɨɪɚ ɢ ɨɛɪɚɛɨɬɤɢ ɪɟɡɭɥɶɬɚɬɨɜ ɢɡɦɟɪɟɧɢɹ. 

Ƚɇ 2.1.6.1338–03. ɉɪɟɞɟɥɶɧɨ – ɞɨɩɭɫɬɢɦɚɹ ɤɨɧɰɟɧɬɪɚɰɢɹ 
ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɜ ɚɬɦɨɫɮɟɪɧɨɦ ɜɨɡɞɭɯɟ ɧɚɫɟɥɟɧɧɵɯ ɦɟɫɬ. 

ɇɨɪɦɚɬɢɜɵ ɢɫɩɨɥɶɡɭɸɬɫɹ ɩɪɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ 
ɩɪɨɰɟɫɫɨɜ, ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɜɟɧɬɢɥɹɰɢɢ ɞɥɹ ɫɚɧɢɬɚɪɧɨɣ ɨɯɪɚɧɵ ɚɬɦɨɫɮɟɪɧɨɝɨ 
ɜɨɡɞɭɯɚ, ɞɥɹ ɩɪɨɮɢɥɚɤɬɢɤɢ ɧɟɛɥɚɝɨɩɪɢɹɬɧɨɝɨ ɜɨɡɞɟɣɫɬɜɢɹ ɡɚɝɪɹɡɧɹɸɳɢɯ 
ɚɬɦɨɫɮɟɪɧɵɣ ɜɨɡɞɭɯ ɜɟɳɟɫɬɜ ɧɚ ɡɞɨɪɨɜɶɟ ɧɚɫɟɥɟɧɢɹ. 

Ƚɇ 2.1.6.1339–03. Ɉɪɢɟɧɬɢɪɨɜɨɱɧɨ ɛɟɡɨɩɚɫɧɵɟ ɭɪɨɜɧɢ ɜɨɡɞɟɣɫɬɜɢɹ 
(ɈȻɍȼ) ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɜ ɚɬɦɨɫɮɟɪɧɨɦ ɜɨɡɞɭɯɟ ɧɚɫɟɥɟɧɧɵɯ ɦɟɫɬ. 

ɇɨɪɦɚɬɢɜɵ ɢɫɩɨɥɶɡɭɸɬɫɹ ɩɪɢ ɪɟɲɟɧɢɢ ɜɨɩɪɨɫɨɜ ɩɪɟɞɭɩɪɟɞɢɬɟɥɶɧɨɝɨ 
ɧɚɞɡɨɪɚ, ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɬɪɟɛɨɜɚɧɢɣ ɤ ɪɚɡɪɚɛɨɬɤɟ ɨɡɞɨɪɨɜɢɬɟɥɶɧɵɯ 
ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɨɯɪɚɧɟ ɚɬɦɨɫɮɟɪɧɨɝɨ ɜɨɡɞɭɯɚ ɩɪɨɟɤɬɢɪɭɟɦɵɯ, 
ɪɟɤɨɧɫɬɪɭɢɪɨɜɚɧɧɵɯ ɩɪɨɢɡɜɨɞɫɬɜ. 

ɋɚɧɉɢɇ 2.2.1/2.1.1.1200–03. ɋɚɧɢɬɚɪɧɨ – ɡɚɳɢɬɧɵɟ ɡɨɧɵ ɢ ɫɚɧɢɬɚɪɧɚɹ 
ɡɚɳɢɬɚ ɩɪɟɞɩɪɢɹɬɢɹ.   
 Ⱦɥɹ ɨɛɴɟɤɬɨɜ, ɢɯ ɨɬɞɟɥɶɧɵɯ ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ ɫ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɦɢ 
ɩɪɨɰɟɫɫɚɦɢ, ɹɜɥɹɸɳɢɦɢɫɹ ɢɫɬɨɱɧɢɤɚɦɢ ɮɨɪɦɢɪɨɜɚɧɢɹ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ 
ɜɪɟɞɧɨɫɬɟɣ, ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɦɨɳɧɨɫɬɢ, ɭɫɥɨɜɢɣ ɷɤɫɩɥɭɚɬɚɰɢɢ, 
ɤɨɧɰɟɧɬɪɚɰɢɢ ɨɛɴɟɤɬɨɜ ɧɚ ɨɝɪɚɧɢɱɟɧɧɨɣ ɬɟɪɪɢɬɨɪɢɢ, ɯɚɪɚɤɬɟɪɚ ɢ ɤɨɥɢɱɟɫɬɜɚ 
ɜɵɞɟɥɹɟɦɵɯ ɜ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ ɬɨɤɫɢɱɟɫɤɢɯ ɢ ɩɚɯɭɱɢɯ ɜɟɳɟɫɬɜ, 
ɫɨɡɞɚɜɚɟɦɨɝɨ ɲɭɦɚ, ɜɢɛɪɚɰɢɢ ɢ ɞɪɭɝɢɯ ɜɪɟɞɧɵɯ ɮɢɡɢɱɟɫɤɢɯ ɮɚɤɬɨɪɨɜ, ɚ 
ɬɚɤɠɟ ɫ ɭɱɟɬɨɦ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɦɵɯ ɦɟɪ ɩɨ ɭɦɟɧɶɲɟɧɢɸ ɧɟɛɥɚɝɨɩɪɢɹɬɧɨɝɨ 
ɜɥɢɹɧɢɹ ɢɯ ɧɚ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ ɢ ɡɞɨɪɨɜɶɟ ɱɟɥɨɜɟɤɚ ɩɪɢ ɨɛɟɫɩɟɱɟɧɢɢ 
ɫɨɛɥɸɞɟɧɢɹ ɬɪɟɛɨɜɚɧɢɣ ɝɢɝɢɟɧɢɱɟɫɤɢɯ ɧɨɪɦɚɬɢɜɨɜ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 
ɫɚɧɢɬɚɪɧɨɣ ɤɥɚɫɫɢɮɢɤɚɰɢɟɣ ɩɪɟɞɩɪɢɹɬɢɣ, ɩɪɨɢɡɜɨɞɫɬɜ ɢ ɨɛɴɟɤɬɨɜ, 
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ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ  ɦɢɧɢɦɚɥɶɧɵɟ ɪɚɡɦɟɪɵ ɫɚɧɢɬɚɪɧɨ–ɡɚɳɢɬɧɵɯ ɡɨɧ. ȼ 
ɤɚɱɟɫɬɜɟ ɨɪɢɟɧɬɢɪɨɜɨɱɧɨɝɨ ɪɚɡɦɟɪɚ ɋɁɁ ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɫɫɬɨɹɧɢɟ 200ɦ, ɱɬɨ 
ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɩ. 5.1. ɧɚɫɬɨɹɳɟɝɨ ɋɚɧɉɢɇ. 
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ȼ ɯɨɞɟ ɜɵɩɨɥɧɟɧɢɹ ɞɚɧɧɨɣ ɞɢɩɥɨɦɧɨɣ ɪɚɛɨɬɵ ɛɵɥɢ ɩɪɟɞɥɨɠɟɧɵ ɬɪɢ 
ɦɟɪɨɩɪɢɹɬɢɹ ɞɥɹ ɫɧɢɠɟɧɢɹ ɜɵɛɪɨɫɨɜ ɨɬ ɩɪɨɦɵɲɥɟɧɧɨɝɨ ɨɛɴɟɤɬɚ ɩɨ 
ɩɪɨɢɡɜɨɞɫɬɜɭ ɠɟɥɟɡɨɛɟɬɨɧɧɵɯ ɢɡɞɟɥɢɣ: 

1) ɡɚɦɟɧɚ ɪɭɱɧɨɣ ɫɬɚɧɰɢɢ ɋɊ100 ɞɥɹ ɪɚɫɬɚɪɢɜɚɧɢɹ ɦɟɲɤɨɜ ɫ ɰɟɦɟɧɬɨɦ 
ɧɚ ɚɜɬɨɦɚɬɢɱɟɫɤɭɸ ɭɫɬɚɧɨɜɤɭ ɫ ɪɭɤɚɜɧɵɦ ɮɢɥɶɬɪɨɦ ɦɚɪɤɢ ɄɎȿ-Ɍ, ɤɨɬɨɪɵɣ 
ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɧɚɞ ɛɚɪɚɛɚɧɧɵɦ ɫɢɬɨɦ ɢ ɭɥɚɜɥɢɜɚɟɬ ɰɟɦɟɧɬɧɭɸ ɩɵɥɶ 
ɨɛɪɚɬɧɨ ɜ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɣ ɩɪɨɰɟɫɫ, ɨɱɢɳɚɹ ɬɟɦ ɫɚɦɵɦ ɜɨɡɞɭɯ; 

2) ɡɚɦɟɧɚ ɪɭɱɧɨɣ ɫɬɚɧɰɢɢ ɋɊ100 ɞɥɹ ɪɚɫɬɚɪɢɜɚɧɢɹ ɦɟɲɤɨɜ ɫ ɰɟɦɟɧɬɨɦ 
ɧɚ ɤɨɦɩɚɤɬɧɵɣ ɤɥɚɩɚɧ-ɪɚɫɬɚɪɢɜɚɬɟɥɶ ɞɥɹ ɛɢɝ-ɛɷɝɨɜ, ɤɨɬɨɪɵɣ ɤɨɧɬɪɨɥɢɪɭɟɬ 
ɜɵɝɪɭɡɤɭ ɫɵɩɭɱɟɝɨ ɦɚɬɟɪɢɚɥɚ ɢɡ ɦɟɲɤɚ ɢ ɦɢɧɢɦɢɡɢɪɭɟɬ ɬɟɦ ɫɚɦɵɦ ɟɝɨ 
ɩɨɬɟɪɢ; 

3) ɛɟɫɬɚɪɧɚɹ ɩɟɪɟɜɨɡɤɚ ɰɟɦɟɧɬɚ ɚɜɬɨɰɟɦɟɧɬɨɜɨɡɨɦ Ɍɐ21, ɤɨɬɨɪɚɹ 
ɢɫɤɥɸɱɚɟɬ ɰɟɦɟɧɬɧɨɟ ɩɵɥɟɧɢɟ ɜ ɚɬɦɨɫɮɟɪɭ ɜ ɩɪɢɧɰɢɩɟ, ɬɚɤ ɤɚɤ ɪɚɡɝɪɭɡɤɚ 
ɩɪɨɢɫɯɨɞɢɬ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɢɡ ɫɚɦɨɣ ɰɢɫɬɟɪɧɵ ɱɟɪɟɡ ɪɭɤɚɜ ɜ ɫɢɥɨɫ. ɉɨɫɥɟ 
ɱɟɝɨ ɩɨ ɩɪɟɞɩɪɢɹɬɢɸ ɰɟɦɟɧɬ ɩɟɪɟɦɟɳɚɟɬɫɹ ɩɪɢ ɩɨɦɨɳɢ ɩɧɟɜɦɚɬɢɱɟɫɤɨɝɨ 
ɬɪɚɧɫɩɨɪɬɚ. 

Ⱦɚɧɧɵɟ ɦɟɪɨɩɪɢɹɬɢɹ ɛɵɥɢ ɩɪɨɜɟɞɟɧɵ ɢɫɯɨɞɹ ɢɡ ɚɧɚɥɢɡɚ 
ɫɭɳɟɫɬɜɭɸɳɟɝɨ ɩɨɥɨɠɟɧɢɹ ɧɚ ɩɨɫɬɭ ɪɚɫɬɚɪɢɜɚɧɢɹ ɦɟɲɤɨɜ ɫ ɰɟɦɟɧɬɨɦ, 
ɤɨɬɨɪɵɣ ɩɨɤɚɡɚɥ, ɱɬɨ ɢɫɩɨɥɶɡɭɟɦɚɹ ɞɨ ɦɟɪɨɩɪɢɹɬɢɣ ɭɫɬɚɧɨɜɤɚ ɢɦɟɟɬ 
ɢɧɬɟɧɫɢɜɧɨɟ ɜɵɞɟɥɟɧɢɟ ɜ ɚɬɦɨɫɮɟɪɭ ɢ ɧɟ ɭɞɨɜɥɟɬɜɨɪɹɟɬ ɷɤɨɥɨɝɢɱɟɫɤɢɦ 
ɬɪɟɛɨɜɚɧɢɹɦ, ɬɚɤ ɤɚɤ ɜ ɩɪɨɰɟɫɫɟ ɪɚɫɬɚɪɤɢ ɩɵɥɶ ɯɚɨɬɢɱɧɨ ɢ ɧɟɤɨɧɬɪɨɥɢɪɭɟɦɨ 
ɪɚɡɥɟɬɚɟɬɫɹ ɩɨ ɰɟɯɭ.  

Ⱦɥɹ ɜɫɟɯ ɬɪɟɯ ɦɟɪɨɩɪɢɹɬɢɣ ɛɵɥɢ ɩɪɨɢɡɜɟɞɟɧɵ ɪɚɫɱɟɬɵ ɩɨ 
ɦɟɬɨɞɢɱɟɫɤɢɦ ɩɨɫɨɛɢɹɦ «Ɋɚɫɱɟɬ ɜɵɛɪɨɫɨɜ ɨɬ ɧɟɨɪɝɚɧɢɡɨɜɚɧɧɵɯ ɢɫɬɨɱɧɢɤɨɜ 
ɜ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ ɫɬɪɨɢɬɟɥɶɧɵɯ ɦɚɬɟɪɢɚɥɨɜ» ɢ «Ɇɟɬɨɞɢɤɚ ɩɪɨɜɟɞɟɧɢɹ 
ɢɧɜɟɧɬɚɪɢɡɚɰɢɢ ɜɵɛɪɨɫɨɜ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɜ ɚɬɦɨɫɮɟɪɭ ɞɥɹ ɛɚɡ 
ɞɨɪɨɠɧɨɣ ɬɟɯɧɢɤɢ (ɪɚɫɱɟɬɧɵɦ ɦɟɬɨɞɨɦ)», ɤɨɬɨɪɵɟ ɩɨɤɚɡɚɥɢ ɷɮɮɟɤɬɢɜɧɵɣ 
ɪɟɡɭɥɶɬɚɬ, ɡɧɚɱɢɬɟɥɶɧɨ ɭɦɟɧɶɲɢɜ ɥɢɛɨ ɢɫɤɥɸɱɢɜ ɜɵɞɟɥɟɧɢɟ ɰɟɦɟɧɬɧɨɣ ɩɵɥɢ 
ɜ ɚɬɦɨɫɮɟɪɭ: 

 ɩɪɢ ɜɧɟɞɪɟɧɢɢ ɚɜɬɨɦɚɬɢɱɟɫɤɨɣ ɫɬɚɧɰɢɢ ɪɚɫɬɚɪɢɜɚɧɢɹ ɫ ɪɭɤɚɜɧɵɦ 
ɮɢɥɶɬɪɨɦ ɦɚɪɤɢ ɄɎȿ-Ɍ ɭɞɚɥɨɫɶ ɫɧɢɡɢɬɶ ɭɞɟɥɶɧɵɟ ɢ ɜɚɥɨɜɵɟ ɜɵɛɪɨɫɵ ɩɵɥɢ 
ɧɟɨɪɝɚɧɢɱɟɫɤɨɣ ɫ 0,028 ɝ/ɫ ɞɨ 0,0005 ɝ/ɫ ɢ ɫ 0,19 ɬ/ɝɨɞ ɞɨ 0,0038 ɬ/ɝɨɞ; 

 ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɤɥɚɩɚɧɚ-ɞɨɡɚɬɨɪɚ ɞɥɹ ɛɢɝ-ɛɷɝɨɜ – ɫ 0,028 ɝ/ɫ ɞɨ 
0,0075 ɝ/ɫ ɢ ɫ 0,19 ɬ/ɝɨɞ ɞɨ 0,0532 ɬ/ɝɨɞ. 

ȿɫɥɢ ɪɚɫɫɦɚɬɪɢɜɚɬɶ ɜɧɟɞɪɟɧɢɟ ɛɟɫɬɚɪɧɨɝɨ ɩɪɢɜɨɡɚ ɰɟɦɟɧɬɚ 
ɬɪɚɧɫɩɨɪɬɨɦ, ɬɨ ɟɝɨ ɧɟɫɨɦɧɟɧɧɵɦ ɩɪɟɢɦɭɳɟɫɬɜɨɦ ɛɭɞɟɬ ɩɨɥɧɨɟ ɢɫɤɥɸɱɟɧɢɟ 
ɩɨɫɬɭɩɥɟɧɢɹ ɰɟɦɟɧɬɧɨɣ ɩɵɥɢ ɜ ɚɬɦɨɫɮɟɪɭ, ɱɬɨ ɞɚɟɬ ɞɚɧɧɨɦɭ ɦɟɪɨɩɪɢɹɬɢɸ 
ɫɬɚɬɭɫ ɧɚɢɛɨɥɟɟ ɷɤɨɥɨɝɢɱɟɫɤɢ ɜɵɝɨɞɧɨɝɨ ɪɟɲɟɧɢɹ ɜ ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɟ ɢ 
ɜɵɝɪɭɡɤɟ ɰɟɦɟɧɬɚ ɧɚ ɩɪɟɞɩɪɢɹɬɢɢ. ɇɨ ɫ ɞɪɭɝɨɣ ɫɬɨɪɨɧɵ, ɩɨɹɜɥɹɟɬɫɹ ɛɨɥɟɟ 
ɫɟɪɶɟɡɧɚɹ ɩɪɨɛɥɟɦɚ, ɡɚɤɥɸɱɚɸɳɚɹɫɹ ɜ ɤɨɥɢɱɟɫɬɜɟ ɜɵɯɥɨɩɧɵɯ ɝɚɡɨɜ ɨɬ 
ɰɟɦɟɧɬɨɜɨɡɚ. Ƚɪɭɡɨɜɵɟ ɚɜɬɨɦɨɛɢɥɢ ɫ ɦɨɳɧɨɫɬɶɸ 400 ɥ.ɫ., ɤɚɤ ɜ ɫɥɭɱɚɟ ɫ 
ɜɵɛɪɚɧɧɵɦ Ʉɚɦɚɡɨɦ – 6460, ɨɤɚɡɵɜɚɸɬ ɤɨɥɨɫɫɚɥɶɧɨɟ ɧɟɝɚɬɢɜɧɨɟ 
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ɜɨɡɞɟɣɫɬɜɢɟ ɧɚ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ ɜ ɨɬɥɢɱɢɟ ɨɬ ɨɫɬɚɥɶɧɵɯ ɚɜɬɨɦɨɛɢɥɟɣ. 
Ɋɚɫɱɟɬ ɜɚɥɨɜɵɯ ɢ ɦɚɤɫɢɦɚɥɶɧɨ-ɪɚɡɨɜɵɯ ɜɵɛɪɨɫɨɜ ɜɟɳɟɫɬɜ ɩɨɤɚɡɚɥ, ɱɬɨ 
ɰɟɦɟɧɬɨɜɨɡ ɢɦɟɟɬ ɫɢɥɶɧɨɟ ɨɬɪɢɰɚɬɟɥɶɧɨɟ ɜɥɢɹɧɢɟ ɧɚ ɚɬɦɨɫɮɟɪɭ ɧɚ 
ɬɟɪɪɢɬɨɪɢɢ ɩɪɟɞɩɪɢɹɬɢɹ, ɭɱɢɬɵɜɚɹ ɬɚɤɠɟ ɬɨɬ ɮɚɤɬɨɪ, ɱɬɨ ɛɨɥɶɲɢɧɫɬɜɨ 
ɜɪɟɦɟɧɢ ɚɜɬɨɦɨɛɢɥɶ ɧɚɯɨɞɢɬɫɹ ɜ ɧɟɩɨɞɜɢɠɧɨɦ ɫɨɫɬɨɹɧɢɢ, ɜɵɝɪɭɠɚɹ ɰɟɦɟɧɬ, 
ɚ, ɤɚɤ ɩɪɚɜɢɥɨ,  ɧɚɢɛɨɥɶɲɢɣ ɨɛɴɟɦ ɬɨɤɫɢɧɨɜ ɩɪɢɫɭɬɫɬɜɭɟɬ ɜ ɜɵɯɥɨɩɧɵɯ 
ɝɚɡɚɯ, ɤɨɝɞɚ ɞɜɢɝɚɬɟɥɶ ɪɚɛɨɬɚɟɬ ɧɚ ɯɨɥɨɫɬɨɦ ɯɨɞɭ. ɉɪɢ ɬɚɤɨɦ ɪɟɠɢɦɟ 
ɩɪɨɢɫɯɨɞɢɬ ɩɥɨɯɨɟ ɜɵɝɨɪɚɧɢɟ ɬɨɩɥɢɜɚ ɢ ɨɬɯɨɞ ɧɟɫɝɨɪɟɜɲɢɯ ɷɥɟɦɟɧɬɨɜ 
ɬɨɩɥɢɜɚ ɜ ɤɨɥɢɱɟɫɬɜɟ ɛɨɥɟɟ ɱɟɦ ɜ ɞɟɫɹɬɶ ɪɚɡ ɩɪɟɜɵɲɚɸɳɟɦ ɜɵɯɥɨɩɵ ɩɪɢ 
ɫɬɚɧɞɚɪɬɧɨɦ ɪɟɠɢɦɟ ɚɜɬɨɦɨɛɢɥɹ.  
 Ɉɰɟɧɤɚ ɦɟɪɨɩɪɢɹɬɢɣ ɫ ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɬɨɱɤɢ ɡɪɟɧɢɹ, ɭɱɢɬɵɜɚɹ, ɱɬɨ 
ɫɬɨɢɦɨɫɬɶ ɢɫɯɨɞɧɨɝɨ ɪɚɫɬɚɪɢɜɚɬɟɥɹ ɆɄɊ ɩɨɞ 1 ɛɭɧɤɟɪ ɫ ɧɚɞɫɬɚɜɤɨɣ, 
ɩɥɨɳɚɞɤɨɣ ɨɛɫɥɭɠɢɜɚɧɢɹ, ɥɟɫɬɧɢɰɟɣ ɢ ɤɨɦɩɥɟɤɬɨɦ ɤɪɟɩɟɠɚ ɫɨɫɬɚɜɥɹɟɬ 
175350 ɪɭɛɥɟɣ: 

 ɚɜɬɨɦɚɬɢɱɟɫɤɚɹ ɫɬɚɧɰɢɹ ɪɚɫɬɚɪɢɜɚɧɢɹ ɫ ɪɭɤɚɜɧɵɦ ɮɢɥɶɬɪɨɦ ɜ ɫɭɦɦɟ 
ɢɦɟɟɬ ɫɬɨɢɦɨɫɬɶ 700000 ɪɭɛɥɟɣ, ɱɬɨ ɜ 4 ɪɚɡɚ ɩɪɟɜɵɲɚɟɬ ɫɬɨɢɦɨɫɬɶ 
ɩɪɟɞɵɞɭɳɟɣ ɭɫɬɚɧɨɜɤɢ; 

 ɤɥɚɩɚɧ – ɞɨɡɚɬɨɪ ɞɥɹ ɛɢɝ-ɛɷɝɨɜ ɢɦɟɟɬ ɫɬɨɢɦɨɫɬɶ 8000 ɪɭɛɥɟɣ, ɱɬɨ ɜ 
22 ɪɚɡɚ ɦɟɧɶɲɟ ɫɬɨɢɦɨɫɬɢ ɢɫɯɨɞɧɨɣ ɫɬɚɧɰɢɢ ɪɚɫɬɚɪɢɜɚɧɢɹ; 

 ɡɚ ɞɨɫɬɚɜɤɭ ɰɟɦɟɧɬɚ ɚɜɬɨɰɟɦɟɧɬɨɜɨɡɨɦ ɜ ɦɟɫɹɰ ɭɯɨɞɢɬ 48000 ɪɭɛɥɟɣ, 
ɭɱɢɬɵɜɚɹ, ɱɬɨ ɜ ɦɟɫɹɰ ɬɪɟɛɭɟɬɫɹ 5 ɦɚɲɢɧ. Ɍɚɤɠɟ ɞɥɹ ɩɟɪɟɦɟɳɟɧɢɹ ɰɟɦɟɧɬɚ 
ɜɧɭɬɪɢ ɩɪɟɞɩɪɢɹɬɢɹ ɬɪɟɛɭɟɬɫɹ ɩɧɟɜɦɚɬɢɱɟɫɤɢɣ ɬɪɚɧɫɩɨɪɬɟɪ ɉɌɁ-14, 
ɫɬɨɢɦɨɫɬɶ ɤɨɬɨɪɨɝɨ ɫɨɫɬɚɜɥɹɟɬ 225000 ɪɭɛɥɟɣ ɢ ɫɢɥɨɫ ɞɥɹ ɯɪɚɧɟɧɢɹ ɰɟɦɟɧɬɚ, 
ɫɬɨɢɦɨɫɬɶ ɤɨɬɨɪɨɝɨ 235000 ɪɭɛɥɟɣ. ɂɬɨɝɨ: 508000 ɪɭɛɥɟɣ. 

ȼɵɜɨɞ: ɢɫɯɨɞɹ ɢɡ ɤɨɥɢɱɟɫɬɜɚ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɢ ɡɚɬɪɚɬ ɧɚ 
ɨɛɨɪɭɞɨɜɚɧɢɟ, ɧɚɢɛɨɥɟɟ ɰɟɥɟɫɨɨɛɪɚɡɧɵɦ ɛɭɞɟɬ ɩɪɢɪɨɞɨɨɯɪɚɧɧɨɟ 
ɦɟɪɨɩɪɢɹɬɢɟ ɜ ɤɚɱɟɫɬɜɟ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɤɥɚɩɚɧɚ – ɞɨɡɚɬɨɪɚ ɞɥɹ ɛɢɝ-ɛɷɝɨɜ. Ɉɧ 
ɦɢɧɢɦɢɡɢɪɭɟɬ ɜɵɛɪɨɫɵ ɜ ɚɬɦɨɫɮɟɪɭ ɜ 3 ɪɚɡɚ, ɧɟ ɩɨɬɪɟɛɭɟɬ ɡɚɦɟɧɵ 
ɧɟɢɫɩɪɚɜɧɵɯ ɱɚɫɬɟɣ, ɚ ɜ ɫɥɭɱɚɟ ɩɨɥɧɨɝɨ ɢɡɧɨɫɚ ɧɟ ɫɨɫɬɚɜɢɬ ɨɝɪɨɦɧɵɯ ɡɚɬɪɚɬ 
ɧɚ ɩɨɤɭɩɤɭ ɧɨɜɨɝɨ ɤɥɚɩɚɧɚ, ɢ ɜ ɰɟɥɨɦ ɞɚɧɧɨɟ ɩɪɢɫɩɨɫɨɛɥɟɧɢɟ ɢɦɟɟɬ ɩɪɨɫɬɭɸ 
ɬɟɯɧɨɥɨɝɢɸ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɢ ɦɚɥɵɟ ɝɚɛɚɪɢɬɵ, ɱɬɨ ɞɟɥɚɟɬ ɟɝɨ ɭɞɨɛɧɵɦ ɜ 
ɷɤɫɩɥɭɚɬɚɰɢɢ.  

 
 
 
 
  



89 
 

ɋɉɂɋɈɄ ɂɋɉɈɅɖɁɈȼȺɇɇɕɏ ɂɋɌɈɑɇɂɄɈȼ 

 

1. Ƚɇ 2.1.6.1338–03. ɉɪɟɞɟɥɶɧɨ–ɞɨɩɭɫɬɢɦɚɹ ɤɨɧɰɟɧɬɪɚɰɢɹ 
ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɜ ɚɬɦɨɫɮɟɪɧɨɦ ɜɨɡɞɭɯɟ ɧɚɫɟɥɟɧɧɵɯ ɦɟɫɬ: «Ɇɢɧɡɞɪɚɜ 
Ɋɨɫɫɢɢ» Ɇɨɫɤɜɚ 2003.– ɫ. 54–68. 

2. ȽɈɋɌ Ɋ 50820–95. Ɉɛɨɪɭɞɨɜɚɧɢɟ ɝɚɡɨɨɱɢɫɬɧɨɟ ɢ 
ɩɵɥɟɭɥɚɜɥɢɜɚɸɳɟɟ. Ɇɟɬɨɞɵ ɨɩɪɟɞɟɥɟɧɢɹ ɡɚɩɵɥɟɧɧɨɫɬɢ ɝɚɡɨɩɵɥɟɜɵɯ 
ɩɨɬɨɤɨɜ: ɂɡɞɚɬɟɥɶɫɬɜɨ ɫɬɚɧɞɚɪɬɨɜ, Ɇɨɫɤɜɚ 1996.– ɫ. 44–59. 

3. Ʉɢɫɟɥɟɜ ɇ.Ⱥ. Ʉɨɬɟɥɶɧɵɟ ɭɫɬɚɧɨɜɤɢ: ɍɱɟɛ. ɩɨɫɨɛɢɟ ɞɥɹ ɩɨɞɝɨɬ. 
ɪɚɛɨɱɢɯ ɧɚ ɩɪ–ɜɟ. – 2–ɟ ɢɡɞ., ɩɟɪɟɪɚɛ. ɢ ɞɨɩ. – Ɇ.: ȼɵɫɲɚɹ ɲɤɨɥɚ, 1979. – 270 
ɫ. 

4. Ɇɟɬɨɞɢɤɚ ɨɩɪɟɞɟɥɟɧɢɹ ɜɵɛɪɨɫɨɜ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɜ 
ɚɬɦɨɫɮɟɪɭ ɩɪɢ ɫɠɢɝɚɧɢɢ ɬɨɩɥɢɜɚ ɜ ɤɨɬɥɚɯ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶɸ ɦɟɧɟɟ 30 
ɬɨɧɧ ɩɚɪɚ ɜ ɱɚɫ ɢɥɢ ɦɟɧɟɟ 20 ȽɄȺɅ ɜ ɱɚɫ, Ɇɨɫɤɜɚ, 1999. 56 ɫ. 

5. Ʉɭɥɚɝɢɧɚ Ɍ.Ⱥ. Ɍɟɨɪɟɬɢɱɟɫɤɢɟ ɨɫɧɨɜɵ ɡɚɳɢɬɵ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ: 
ɍɱɟɛ. ɩɨɫɨɛɢɟ/ Ɍ.Ⱥ. Ʉɭɥɚɝɢɧɚ. 2–ɟ ɢɡɞ., ɩɟɪɟɪɚɛ. ɢ ɞɨɩ. Ʉɪɚɫɧɨɹɪɫɤ: ɂɉɐ 
ɄȽɌɍ, 2003. –  332 ɫ. 

6. Ɍɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɩɪɨɰɟɫɫɵ ɢ ɡɚɝɪɹɡɧɹɸɳɢɟ ɜɵɛɪɨɫɵ: ɦɟɬɨɞ. 
ɭɤɚɡɚɧɢɹ ɩɨ ɜɵɩɨɥɧɟɧɢɸ ɤɭɪɫɨɜɨɣ ɪɚɛɨɬɵ/ɫɨɫɬ. Ɍ.Ⱥ. Ʉɭɥɚɝɢɧɚ, ȿ.ɇ. 
ɉɢɫɚɪɟɜɚ. – Ʉɪɚɫɧɨɹɪɫɤ: ɂɉɐ ɄȽɌɍ, 2006.–ɫ. 25–34. 

7. ɋɇɢɉ 2.2.1/2.1.1.1031-01 ɋɚɧɢɬɚɪɧɨ-ɡɚɳɢɬɧɵɟ ɡɨɧɵ ɢ ɫɚɧɢɬɚɪɧɚɹ 
ɤɥɚɫɫɢɮɢɤɚɰɢɹ ɩɪɟɞɩɪɢɹɬɢɣ, ɫɨɨɪɭɠɟɧɢɣ ɢ ɢɧɵɯ ɨɛɴɟɤɬɨɜ. Ɇ.: Ɇɢɧɡɞɪɚɜ 
Ɋɨɫɫɢɢ, 2001.   

8. ɑɟɤɚɥɨɜ Ʌ.ȼ., Ƚɪɨɦɨɜ ɘ.ɂ., Ʉɭɪɢɰɵɧ ɇ.Ⱥ., Ɇɨɪɨɡɨɜ ɘ.Ɇ. Ɉɩɵɬ 
ɷɤɫɩɥɭɚɬɚɰɢɢ ɧɨɜɨɝɨ ɩɵɥɟɭɥɚɜɥɢɜɚɸɳɟɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ // ɗɧɟɪɝɟɬɢɤ.–2010.–
№6.– ɫ. 38–41. 

9. Ʉɨɦɨɧɨɜ ɋ.ȼ. ɇɨɪɦɚɬɢɜɧɨ-ɩɪɚɜɨɜɚɹ ɛɚɡɚ. ɉɟɪɟɱɟɧɶ 
ɩɪɢɪɨɞɨɨɯɪɚɧɧɵɯ ɞɨɤɭɦɟɧɬɨɜ. Ɇɟɬɨɞɢɱɟɫɤɢɟ ɭɤɚɡɚɧɢɹ ɞɥɹ ɜɵɩɨɥɧɟɧɢɹ 
ɜɵɩɭɫɤɧɨɣ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ. – Ʉɪɚɫɧɨɹɪɫɤ: ɂɉɄ ɋɎɍ. – 2013. – 68 
ɫ. 

10. ȽɈɋɌ 2.316–2008 ȿɞɢɧɚɹ ɫɢɫɬɟɦɚ ɤɨɧɫɬɪɭɤɬɨɪɫɤɨɣ ɞɨɤɭɦɟɧɬɚɰɢɢ. 
ɉɪɚɜɢɥɚ ɧɚɧɟɫɟɧɢɹ ɧɚɞɩɢɫɟɣ, ɬɟɯɧɢɱɟɫɤɢɯ ɬɪɟɛɨɜɚɧɢɣ ɢ ɬɚɛɥɢɰ ɧɚ 
ɝɪɚɮɢɱɟɫɤɢɯ ɞɨɤɭɦɟɧɬɚɯ. Ɉɛɳɢɟ ɩɨɥɨɠɟɧɢɹ. ȼɡɚɦɟɧ ȽɈɋɌ 2.316–68; ɞɚɬɚ 
ɜɜɟɞ. 01.07.2009. –Ɇɨɫɤɜɚ: ɋɬɚɧɞɚɪɬɢɧɮɨɪɦ, 2009. – 12 ɫ. 

11. ɗɤɨɥɨɝɢɹ ɢ ɷɤɨɧɨɦɢɤɚ ɩɪɢɪɨɞɨɩɨɥɶɡɨɜɚɧɢɹ: ɍɱɟɛɧɢɤ ɞɥɹ ɜɭɡɨɜ / 
ɉɨɞ ɪɟɞ. ɩɪɨɮ. Ƚɢɪɭɫɨɜɚ, ɗ. ȼ. - Ɇ.: Ɂɚɤɨɧ ɢ ɩɪɚɜɨ, ɘɇɂɌɂ, 1998.-ɋ.-455. 

12. ɋɩɪɚɜɨɱɧɢɤ ɩɨ ɚɫɩɢɪɚɰɢɨɧɧɵɦ ɢ ɩɧɟɜɦɨɬɪɚɧɫɩɨɪɬɧɵɦ ɭɫɬɚɧɨɜɤɚɦ 
/ɇ.ɉ.ȼɨɥɨɞɢɧ, Ɇ.Ƚ. Ʉɚɫɬɨɪɧɵɯ, Ⱥ.ɂ.Ʉɪɢɜɨɲɟɢɧ. Ɇ.: Ʉɨɥɨɫ, 1984. -288 ɫ: ɢɥ. 

13. ɒɬɨɤɦɚɧ ȿ.Ⱥ. Ɉɱɢɫɬɤɚ ɜɨɡɞɭɯɚ. – Ɇ.: ɂɡɞ-ɜɨ Ⱥɋȼ, 1999. – 456 ɫ. 
14. ɉɟɪɟɱɟɧɶ ɢ ɤɨɞɵ ɜɟɳɟɫɬɜ, ɡɚɝɪɹɡɧɹɸɳɢɯ ɚɬɦɨɫɮɟɪɧɵɣ ɜɨɡɞɭɯ. 8-ɟ 

ɢɡɞ., ɩɟɪɟɪɚɛ. ɢ ɞɨɩ. ɋɉɛ: ɇɂɂ Ⱥɬɦɨɫɮɟɪɚ, 2010 ɝ. 
15. Ɇɟɬɨɞɢɱɟɫɤɨɟ ɩɨɫɨɛɢɟ ɩɨ ɪɚɫɱɟɬɭ ɜɵɛɪɨɫɨɜ ɨɬ ɧɟɨɪɝɚɧɢɡɨɜɚɧɧɵɯ 

ɢɫɬɨɱɧɢɤɨɜ ɜ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ ɫɬɪɨɢɬɟɥɶɧɵɯ ɦɚɬɟɪɢɚɥɨɜ, ɇɨɜɨɪɨɫɫɢɣɫɤ, 



90 
 

ɁȺɈ «ɇɂɉɂɈɌɋɌɊɈɆ», 2001, ɫ ɭɱɟɬɨɦ ɞɨɩɨɥɧɟɧɢɣ ɢ ɢɡɦɟɧɟɧɢɣ ɇɂɂ 
Ⱥɬɦɨɫɮɟɪɚ ɨɬ 2005 ɝ. 

16. ɋɩɪɚɜɨɱɧɢɤ ɩɨ ɩɪɨɢɡɜɨɞɫɬɜɭ ɰɟɦɟɧɬɚ. ɉɨɞ ɪɟɞ. ɂ.ɂ. ɏɨɥɢɧɚ. Ɇ.: 
1963 

17. Ȼɚɧɢɬ Ɏ. Ƚ., ɇɟɫɜɢɠɫɤɢɣ Ɉ. Ⱥ. Ɇɟɯɚɧɢɱɟɫɤɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ 
ɰɟɦɟɧɬɧɵɯ ɡɚɜɨɞɨɜ. Ɇ.: Ɇɚɲɢɧɨɫɬɪɨɟɧɢɟ, 1975. 318 ɫ. 

18. Ɇɟɬɨɞɢɱɟɫɤɨɟ ɩɨɫɨɛɢɟ ɩɨ ɪɚɫɱɟɬɭ, ɧɨɪɦɢɪɨɜɚɧɢɸ ɢ ɤɨɧɬɪɨɥɸ 
ɜɵɛɪɨɫɨɜ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɜ ɚɬɦɨɫɮɟɪɧɵɣ ɜɨɡɞɭɯ (ɞɨɩɨɥɧɟɧɧɨɟ ɢ 
ɩɟɪɟɪɚɛɨɬɚɧɧɨɟ), ɋɉɛ, ɇɂɂ Ⱥɬɦɨɫɮɟɪɚ, 2005 

19. Ɋɭɤɚɜɧɵɟ ɮɢɥɶɬɪɵ. Ɇ. «Ɇɚɲɢɧɨɫɬɪɨɟɧɢɟ», 1977. 256 ɫ. 
Ⱥɜɬ.: Ɇ. Ʌ. Ɇɨɪɝɭɥɢɫ, Ɇ. Ƚ. Ɇɚɡɭɫ, Ⱥ. ɋ. Ɇɚɧɞɪɢɤɨ, Ɇ. ɂ. Ȼɢɪɝɟɪ. 

20. ɗɤɨɧɨɦɢɤɚ ɩɪɢɪɨɞɨɩɨɥɶɡɨɜɚɧɢɹ. Ɇɟɬɨɞɢɱɟɫɤɢɟ ɭɤɚɡɚɧɢɹ ɩɨ ɜɵɩɨɥ-
ɧɟɧɢɸ ɤɭɪɫɨɜɨɣ ɪɚɛɨɬɵ ɞɥɹ ɫɩɟɰɢɚɥɶɧɨɫɬɢ (280202) «ɂɧɠɟɧɟɪɧɚɹ ɡɚɳɢɬɚ 
ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ» / ɋɨɫɬ. ɀ.ȼ. Ɇɢɪɨɧɨɜɚ; ȽɍɐɆ ɢ Ɂ, Ʉɪɚɫɧɨɹɪɫɤ, 2005. - 
28 ɫ. 

 
  



91 
 

ɉɊɂɅɈɀȿɇɂȿ Ⱥ 

Ɍɚɛɥɢɰɚ Ⱥ.1 – ɍɞɟɥɶɧɵɟ ɜɵɛɪɨɫɵ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɩɭɫɤɨɜɵɦɢ 
ɞɜɢɝɚɬɟɥɹɦɢ ɢ ɭɫɬɚɧɨɜɤɚɦɢ ɩɪɢ ɩɭɫɤɟ ɞɢɡɟɥɶɧɵɯ ɞɜɢɝɚɬɟɥɟɣ ɧɚ ȾɆ (mnik) 

Ʉɚɬɟɝɨɪɢ
ɹ 

ɦɚɲɢɧ 

ɇɨɦɢɧɚɥɶɧɚɹ 
ɦɨɳɧɨɫɬɶ 

ɞɢɡɟɥɶɧɨɝɨ 
ɞɜɢɝɚɬɟɥɹ, ɤȼɬ 

ɍɞɟɥɶɧɵɟ ɜɵɛɪɨɫɵ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ, 
ɝ/ɦɢɧ 

ɋɈ ɋɇ NO2 SO2 Ɋbx 

1xx ɞɨ 20 - - - - - 
2 21-35 18,3 4,7 0,⋅ 0,023 0,0064 
3 36-60 23,3 5,8 1,2 0,029 0,0082 
4 61-100 25,0 2,1 1,⋅ 0,042 0,0120 
5 101-160 35,0 2,9 3,4 0,058 0,0160 
6 161-260  57,0 4,7 4,5 0,095 0,0270 
7 ɫɜɵɲɟ 260 90,0 7,5 7,0 0,150 0,0420 

 
Ɍɚɛɥɢɰɚ Ⱥ.2 – ɍɞɟɥɶɧɵɟ ɜɵɛɪɨɫɵ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ȾɆ ɜ 

ɩɪɨɰɟɫɫɟ ɩɪɨɝɪɟɜɚ (mnpik) 

Ʉɚɬɟɝ
ɨɪɢɹ 
ɦɚɲɢ

ɧ 

ɍɞɟɥɶɧɵɣ ɜɵɛɪɨɫ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ, ɝ/ɦɢɧ 
ɋɈ ɋɇ NO2 ɋ SO2 

ɉɟɪɢɨɞɵ ɝɨɞɚ 
ɬɟɩɥ
ɵɣ 

ɯɨɥɨɞ
ɧɵɣ 

ɬɟɩɥ
ɵɣ 

ɯɨɥɨɞ
ɧɵɣ 

ɬɟɩɥɵ
ɣ 

ɯɨɥɨɞ
ɧɵɣ 

ɬɟɩɥɵ
ɣ 

ɯɨɥɨɞ
ɧɵɣ 

ɬɟɩɥɵ
ɣ 

ɯɨɥɨɞɧ
ɵɣ 

1 0,5 1,0 0,06 0,16 0,09 0,14 0,01 0,06 0,018 0,022 
5 0,8 1,6 0,11 0,29 0,17 0,26 0,02 0,12 0,034 0,042 
3 1,4 2,8 0,18 0,47 0,29 0,44 0,04 0,24 0,058 0,072 
4 2,4 4,8 0,30 0,78 0,48 0,72 0,06 0,36 0,097 0,120 
5 3,9 7,8 0,49 1,27 0,78 1,17 0,10 0,60 0,16 0,200 
6 6,3 12,6 0,79 2,05 1,27 1,91 0,17 1,02 0,25 0,310 
7 9,9 18,8 1,24 3,22 2,00 3,00 0,26 1,56 0,26 0,320 

 
ɉɪɢɦɟɱɚɧɢɟ: ȼ ɩɟɪɟɯɨɞɧɵɣ ɩɟɪɢɨɞ ɡɧɚɱɟɧɢɹ ɜɵɛɪɨɫɨɜ CO,CH,C,SO2 

ɞɨɥɠɧɵ ɭɦɧɨɠɚɬɶɫɹ ɧɚ ɤɨɷɮɮɢɰɢɟɧɬ 0,9 ɨɬ ɡɧɚɱɟɧɢɣ ɞɥɹ ɯɨɥɨɞɧɨɝɨ ɩɟɪɢɨɞɚ. 
ȼɵɛɪɨɫɵ NO2 ɪɚɜɧɵ ɜɵɛɪɨɫɚɦ ɜ ɯɨɥɨɞɧɵɣ ɩɟɪɢɨɞ. 
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Ɍɚɛɥɢɰɚ Ⱥ.3 - ɍɞɟɥɶɧɵɟ ɜɵɛɪɨɫɵ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ȾɆ ɜ 
ɩɪɨɰɟɫɫɟ ɞɜɢɠɟɧɢɹ ɩɨ ɬɟɪɪɢɬɨɪɢɢ ɩɪɟɞɩɪɢɹɬɢɹ (mgɜik) 

Ʉ
ɚɬ

ɟɝ
ɨɪ

ɢɹ
 ɦ

ɚɲ
ɢɧ

 

ɇ
ɨɦ

ɢɧ
ɚɥ

ɶɧ
ɚɹ

 
ɦɨ

ɳ
ɧɨ

ɫɬ
ɶ 

ɞɢ
ɡɟ

ɥɶ
ɧɨ

ɝɨ
 

ɞɜ
ɢɝ

ɚɬ
ɟɥ

ɹ,
 ɤ

ȼ
ɬ 

ɍɞɟɥɶɧɵɣ ɜɵɛɪɨɫ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ, ɝ/ɦɢɧ 
ɋɈ ɋɇ NɈ2 ɋ SO2 

ɉɟɪɢɨɞɵ ɝɨɞɚ 

ɬɟ
ɩɥ

ɵ
ɣ 

ɯɨ
ɥɨ

ɞɧ
ɵ

ɣ 

ɬɟ
ɩɥ

ɵ
ɣ 

ɯɨ
ɥɨ

ɞɧ
ɵ

ɣ 

ɬɟ
ɩɥ

ɵ
ɣ 

ɯɨ
ɥɨ

ɞɧ
ɵ

ɣ 

ɬɟ
ɩɥ

ɵ
ɣ 

ɯɨ
ɥɨ

ɞɧ
ɵ

ɣ 

ɬɟ
ɩɥ

ɵ
ɣ 

 

ɯɨ
ɥɨ

ɞɧ
ɵ

ɣ 

1 ɞɨ 20 0,24 0,29 0,08 0,10 0,47 0,47 0,05 0,07 0,036 0,044 

2 21-35 0,45 0,55 0,15 0,18 0,87 0,87 0,10 0,15 0,068 0,084 

3 36-60 0,77 0,94 0,26 0,31 1,49 1,49 0,17 0,25 0,120 0,150 

4 61-100 1,29 1,57 0,43 0,51 2,47 2,47 0,27 0,41 0,190 0,230 

5 
101-
160 

2,09 2,55 0,71 0,85 4,01 4,01 0,45 0,67 0,310 0,380 

6 
161-
260 

3,37 4,11 1,14 1,37 6,47 6,47 0,72 1,08 0,510 0,630 

7 
ɫɜɵɲɟ 

260 
5,30 6,47 1,79 2,15 10,16 10,16 1,13 1,70 0,800 0,980 

 
ɉɪɢɦɟɱɚɧɢɟ: ȼ ɩɟɪɟɯɨɞɧɵɣ ɩɟɪɢɨɞ ɡɧɚɱɟɧɢɹ ɜɵɛɪɨɫɨɜ CO, CH, C, SO2 

ɞɨɥɠɧɵ ɭɦɧɨɠɚɬɶɫɹ ɧɚ ɤɨɷɮɮɢɰɢɟɧɬ 0,9 ɨɬ ɡɧɚɱɟɧɢɣ ɞɥɹ ɯɨɥɨɞɧɨɝɨ ɩɟɪɢɨɞɚ. 
ȼɵɛɪɨɫɵ NO2 ɪɚɜɧɵ ɜɵɛɪɨɫɚɦ ɜ ɯɨɥɨɞɧɵɣ ɩɟɪɢɨɞ. 
 

Ɍɚɛɥɢɰɚ Ⱥ.4 - ɍɞɟɥɶɧɵɟ ɜɵɛɪɨɫɵ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɩɪɢ ɪɚɛɨɬɟ 
ɞɢɡɟɥɶɧɨɝɨ ɞɜɢɝɚɬɟɥɹ ɧɚ ɯɨɥɨɫɬɨɦ ɯɨɞɭ (mxɯiɤ) 

Ʉɚɬɟɝɨɪɢɹ  
ɞɜɢɝɚɬɟɥɹ 

ɇɨɦɢɧɚɥɶɧɚɹ 
ɦɨɳɧɨɫɬɶ  

ɞɜɢɝɚɬɟɥɹ, ɤȼɬ 

ɍɞɟɥɶɧɵɣ ɜɵɛɪɨɫ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ, 
ɝ/ɦɢɧ 

ɋɈ ɋɇ NO2 SO2  ɋ 
1 ɞɨ 20 0,45 0,06 0,09 0,018  0,01 
2 21-35 0,84 0,11 0,17 0,034  0,02 
3 36-60 1,44 0,18 0,29 0,058  0,04 
4 61-100 2,40 0,30 0,48 0,097  0,06 
5 101-160 3,91 0,49 0,78 0,160  0,10 
6 161-260 6,31  0,79 1,27 0,250  0,17 
7 ɫɜɵɲɟ 260 9,92 1,24 1,99 0,390  0,26 

 
 




