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ɉɨɥɢɬɟɯɧɢɱɟɫɤɢɣ ɢɧɫɬɢɬɭɬ 
ɢɧɫɬɢɬɭɬ 
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ɤɚɮɟɞɪɚ 

 

ɍɌȼȿɊɀȾȺɘ                      
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ȻȺɄȺɅȺȼɊɋɄȺə ɊȺȻɈɌȺ 

 

13.03.01 – «Ɍɟɩɥɨɷɧɟɪɝɟɬɢɤɚ ɢ ɬɟɩɥɨɬɟɯɧɢɤɚ» 
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ɢɧɫɬɢɬɭɬ 

Ɍɟɩɥɨɜɵɟ ɷɥɟɤɬɪɢɱɟɫɤɢɟ ɫɬɚɧɰɢɢ 
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ɍɌȼȿɊɀȾȺɘ                      
Ɂɚɜɟɞɭɸɳɢɣ ɤɚɮɟɞɪɨɣ 
______     ȿ. Ⱥ. Ȼɨɣɤɨ 
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ɋɬɭɞɟɧɬɭ Ƚɪɢɝɨɪɶɟɜɭ Ɋɨɦɚɧɭ ɋɟɪɝɟɟɜɢɱɭ 
 ɮɚɦɢɥɢɹ, ɢɦɹ, ɨɬɱɟɫɬɜɨ 

Ƚɪɭɩɩɚ ɁɎɗ17-01Ȼ ɇɚɩɪɚɜɥɟɧɢɟ (ɫɩɟɰɢɚɥɶɧɨɫɬɶ) 13.03.01 
 ɧɨɦɟɪ ɝɪɭɩɩɵ  ɤɨɞ 

Ɍɟɩɥɨɷɧɟɪɝɟɬɢɤɚ ɢ ɬɟɩɥɨɬɟɯɧɢɤɚ 
ɧɚɢɦɟɧɨɜɚɧɢɟ 

Ɍɟɦɚ ɜɵɩɭɫɤɧɨɣ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ ɉɪɨɟɤɬ  
ɏɚɛɚɪɨɜɫɤɨɣ Ɍɗɐ-4 
ɍɬɜɟɪɠɞɟɧɚ ɩɪɢɤɚɡɨɦ ɩɨ ɭɧɢɜɟɪɫɢɬɟɬɭ № 6955/ɋ ɨɬ 11.05.2022 
Ɋɭɤɨɜɨɞɢɬɟɥɶ ȼɄɊ Ʌ.ɇ. ɉɨɞɛɨɪɫɤɢɣ, ɞɨɰɟɧɬ ɤɚɮɟɞɪɵ 
 Ɍɗɋ ɉɂ ɋɎɍ 
 ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ, ɞɨɥɠɧɨɫɬɶ, ɭɱёɧɚɹ ɫɬɟɩɟɧɶ ɢ ɦɟɫɬɨ ɪɚɛɨɬɵ 

ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɞɥɹ ȼɄɊ Ɉɛɴɟɤɬ ɫɬɪɨɢɬɟɥɶɫɬɜɚ –  ɏɚɛɚɪɨɜɫɤɚɹ Ɍɗɐ-4 
ɪɚɣɨɧ ɪɚɡɦɟɳɟɧɢɹ ‒  ɏɚɛɚɪɨɜɫɤɢɣ ɤɪɚɣ, ɝ. ɏɚɛɚɪɨɜɫɤ 
ɬɨɩɥɢɜɨ ‒ ɉɪɢɪɨɞɧɵɣ ɝɚɡ  ɋɚɯɚɥɢɧɫɤɨɝɨ ɦɟɫɬɨɪɨɠɞɟɧɢɹ 
ɉɟɪɟɱɟɧɶ ɪɚɡɞɟɥɨɜ ȼɄɊ Ɍɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɨɟ ɨɛɨɫɧɨɜɚɧɢɟ  
ɫɬɪɨɢɬɟɥɶɫɬɜɚ Ɍɗɐ, ɪɚɫɱёɬɧɚɹ ɱɚɫɬɶ, ɨɯɪɚɧɚ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ, ɨɛɳɚɹ ɱɚɫɬɶ,  
ɷɤɨɧɨɦɢɱɟɫɤɚɹ ɱɚɫɬɶ 
ɉɟɪɟɱɟɧɶ ɝɪɚɮɢɱɟɫɤɨɝɨ ɦɚɬɟɪɢɚɥɚ 1 ɉɪɢɧɰɢɩɢɚɥɶɧɚɹ ɬɟɩɥɨɜɚɹ ɫɯɟɦɚ; 
2 Ƚɟɧɩɥɚɧ; 3 Ɋɚɡɪɟɡ ɝɥɚɜɧɨɝɨ ɤɨɪɩɭɫɚ; 4 Ɋɚɡɪɟɡ ɤɨɬɥɚ-ɭɬɢɥɢɡɚɬɨɪɚ; 5 ɋɯɟɦɚ 
ɝɚɡɨɜɨɝɨ ɯɨɡɹɣɫɬɜɚ 
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ɊȿɎȿɊȺɌ 
 

ȼɵɩɭɫɤɧɚɹ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɚɹ ɪɚɛɨɬɚ ɩɨ ɬɟɦɟ «ɉɪɨɟɤɬ ɏɚɛɚɪɨɜɫɤɨɣ Ɍɗɐ-
4» ɫɨɞɟɪɠɢɬ 85 ɫɬɪɚɧɢɰ ɬɟɤɫɬɨɜɨɝɨ ɞɨɤɭɦɟɧɬɚ, 12 ɢɥɥɸɫɬɪɚɰɢɣ, 154 ɮɨɪɦɭɥɵ, 
13 ɬɚɛɥɢɰ, 14 ɢɫɩɨɥɶɡɨɜɚɧɧɵɯ ɢɫɬɨɱɧɢɤɨɜ. 

Ʉɥɸɱɟɜɵɟ ɫɥɨɜɚ: ȾȼɍɄɈɇɌɍɊɇЫɃ ɉȺɊɈȼɈɃ ɄɈɌȿɅ ɍɌɂɅɂɁȺɌɈɊ, 
ȽȺɁɈɌɍɊȻɂɇɇȺə ɍɋɌȺɇɈȼɄȺ, ɉȺɊɈȽȺɁɈȼȺə ɍɋɌȺɇɈȼɄȺ, 
ɗɄɈɇɈɆɂɑȿɋɄɂɃ ɊȺɋɑȿɌ, ɈɏɊȺɇȺ ɈɄɊɍɀȺɘɓȿɃ ɋɊȿȾЫ, 
ɄɈɇɋɌɊɍɄɌɈɊɋɄɂɃ ɊȺɋɑȿɌ ɄɈɌɅȺ ɍɌɂɅɂɁȺɌɈɊȺ, Ɍɗɐ. 

Ɉɛɴɟɤɬ ɛɚɤɚɥɚɜɪɫɤɨɣ ɪɚɛɨɬɵ – ɏɚɛɚɪɨɜɫɤɚɹ Ɍɗɐ-4 
ɐɟɥɶ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɏɚɛɚɪɨɜɫɤɨɣ Ɍɗɐ-4 – ɫɨɨɪɭɠɟɧɢɟ ɷɧɟɪɝɨɢɫɬɨɱɧɢɤɚ 

ɞɥɹ ɡɚɦɟɳɟɧɢɹ ɜɵɪɚɛɨɬɚɜɲɟɣ ɫɜɨɣ ɪɟɫɭɪɫ ɏɚɛɚɪɨɜɫɤɨɣ Ɍɗɐ-1. Ɉɛɟɫɩɟɱɟɧɢɟ 
ɧɚɞɟɠɧɨɝɨ ɫɧɚɛɠɟɧɢɹ ɬɟɩɥɨɜɨɣ ɢ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɷɧɟɪɝɢɟɣ ɩɨɬɪɟɛɢɬɟɥɟɣ ɜ ɡɨɧɟ 
ɨɛɫɥɭɠɢɜɚɧɢɹ ɏɚɛɚɪɨɜɫɤɨɣ Ɍɗɐ-1. 

ȼɵɩɭɫɤɧɚɹ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɚɹ ɪɚɛɨɬɚ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ: ɚɧɚɥɢɡ ɩɪɢɪɨɫɬɚ 
ɩɨɬɪɟɛɥɟɧɢɹ ɬɟɩɥɨɜɨɣ ɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɜ ɡɨɧɟ ɨɛɫɥɭɠɢɜɚɧɢɹ ɏɚɛɚɪɨɜɫɤɨɣ 
Ɍɗɐ-1, ɚɧɚɥɢɡ ɫɨɫɬɨɹɧɢɹ ɨɛɨɪɭɞɨɜɚɧɢɹ ɏɚɛɚɪɨɜɫɤɨɣ Ɍɗɐ-1, ɬɟɩɥɨɜɨɣ ɪɚɫɱɟɬ 
ɝɚɡɨɜɨɣ ɬɭɪɛɢɧɵ, ɬɟɩɥɨɜɨɣ ɢ ɤɨɧɫɬɪɭɤɬɨɪɫɤɢɣ ɪɚɫɱɟɬ ɩɚɪɨɜɨɝɨ ɤɨɬɥɚ 
ɭɬɢɥɢɡɚɬɨɪɚ, ɜɵɛɨɪ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɨɫɧɨɜɧɭɸ ɱɚɫɬɶ, 
ɷɤɨɥɨɝɢɱɟɫɤɭɸ ɱɚɫɬɶ, ɷɤɨɧɨɦɢɱɟɫɤɭɸ ɱɚɫɬɶ. 
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ȼȼȿȾȿɇɂȿ 
 
Ɉɞɧɨɣ ɢɡ ɨɫɧɨɜɧɵɯ ɡɚɞɚɱ ɷɧɟɪɝɟɬɢɱɟɫɤɨɝɨ ɫɟɤɬɨɪɚ ɹɜɥɹɟɬɫɹ 

ɛɟɫɩɟɪɟɛɨɣɧɨɟ ɨɛɟɫɩɟɱɟɧɢɟ ɬɟɩɥɨɷɧɟɪɝɟɬɢɱɟɫɤɢɦɢ ɪɟɫɭɪɫɚɦɢ ɧɚɫɟɥɟɧɢɹ ɢ 
ɩɪɟɞɩɪɢɹɬɢɣ.  

ȼ ɡɨɧɟ ɨɛɥɭɠɢɜɚɧɢɹ ɏɚɛɚɪɨɜɫɤɨɣ Ɍɗɐ-1 ɧɚɛɥɸɞɚɟɬɫɹ ɧɟɯɜɚɬɤɚ ɬɟɩɥɨɜɨɣ 
ɷɧɟɪɝɢɢ, ɪɚɫɱɟɬɧɵɣ ɝɪɚɮɢɤ ɬɟɩɥɨɜɵɯ ɫɟɬɟɣ ɧɟ ɜɵɩɨɥɧɹɟɬɫɹ, ɷɬɨ ɫɜɹɡɚɧɨ  
ɫ ɧɟɪɚɛɨɬɨɫɩɨɫɨɛɧɵɦ ɫɨɫɬɨɹɧɢɟɦ ɉȼɄ ɏɚɛɚɪɨɜɫɤɨɣ Ɍɗɐ-1, ɢɡɧɨɫɨɦ 
ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɨɬɫɭɬɫɬɜɢɟɦ ɪɟɡɟɪɜɚ ɦɨɳɧɨɫɬɢ ɧɚ ɚɥɶɬɟɪɧɚɬɢɜɧɵɯ 
ɬɟɩɥɨɢɫɬɨɱɧɢɤɚɯ ɝɨɪɨɞɚ. Ⱥ ɫ ɭɱɟɬɨɦ ɜɵɫɨɤɢɯ ɬɟɦɩɨɜ ɪɚɡɜɢɬɢɹ Ⱦɚɥɶɧɟɝɨ 
ȼɨɫɬɨɤɚ, ɱɬɨ ɩɪɢɜɟɥɨ ɤ ɚɤɬɢɜɧɨɣ ɡɚɫɬɪɨɣɤɟ ɠɢɥɨɝɨ ɫɟɤɬɨɪɚ ɫɢɬɭɚɰɢɹ ɧɨɫɢɬ 
ɤɚɬɚɫɬɪɨɮɢɱɟɫɤɢɣ ɯɚɪɚɤɬɟɪ.   

ɏɚɛɚɪɨɜɫɤɚɹ Ɍɗɐ-1 ɩɨɫɬɪɨɟɧɚ ɜ 1954 ɝɨɞɭ, ɭɫɬɚɧɨɜɥɟɧɧɚɹ ɷɥɟɤɬɪɢɱɟɫɤɚɹ 
ɦɨɳɧɨɫɬɶ ɫɬɚɧɰɢɢ ɫɨɫɬɚɜɥɹɟɬ 435 Ɇȼɬ, ɬɟɩɥɨɜɚɹ 1200,2 Ƚɤɚɥ/ɱ, ɚ 
ɪɚɫɩɨɥɚɝɚɟɦɚɹ 900,2 Ƚɤɚɥ/ɱ. ɋɬɚɧɰɢɹ ɪɚɛɨɬɚɟɬ ɩɨ ɬɟɩɥɨɮɢɤɚɰɢɨɧɧɨɦɭ ɝɪɚɮɢɤɭ 
ɧɚɝɪɭɡɨɤ ɫ ɄɂɍɆ 42%. ȼ ɤɚɱɟɫɬɜɟ ɬɨɩɥɢɜɚ ɧɚ ɫɬɚɧɰɢɢ ɢɫɩɨɥɶɡɭɟɬɫɹ ɝɚɡ 
ɋɚɯɚɥɢɧɫɤɨɝɨ ɦɟɫɬɨɪɨɠɞɟɧɢɹ, ɚ ɬɚɤɠɟ ɛɭɪɵɣ ɢ ɤɚɦɟɧɧɵɣ ɭɝɨɥɶ 
ɉɟɪɟɹɫɥɚɜɫɤɨɝɨ ɢ ɍɪɝɚɥɶɫɤɨɝɨ ɦɟɫɬɨɪɨɠɞɟɧɢɹ.  

ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɜ ɰɟɥɹɯ ɩɨɜɵɲɟɧɢɹ ɧɚɞɟɠɧɨɫɬɢ ɷɧɟɪɝɨɫɧɚɛɠɟɧɢɹ 
Ⱦɚɥɶɧɟɝɨ ȼɨɫɬɨɤɚ ɪɚɡɪɚɛɨɬɚɧɚ ɝɨɫɭɞɚɪɫɬɜɟɧɧɚɹ ɩɪɨɝɪɚɦɦɚ ɩɨ ɡɚɦɟɳɟɧɢɸ 
ɜɵɛɵɜɚɸɳɢɯ ɝɟɧɟɪɢɪɭɸɳɢɯ ɦɨɳɧɨɫɬɟɣ. ɋɭɬɶ ɩɪɨɝɪɚɦɦɵ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɬɨɦ, 
ɱɬɨ ɢɧɜɟɫɬɨɪ ɨɛɹɡɭɟɬɫɹ ɩɪɟɞɨɫɬɚɜɢɬɶ ɧɨɜɵɟ ɝɟɧɟɪɢɪɭɸɳɢɟ ɦɨɳɧɨɫɬɢ,  
ɚ ɝɨɫɭɞɚɪɫɬɜɨ ɨɛɹɡɭɟɬɫɹ ɤɨɦɩɟɧɫɢɪɨɜɚɬɶ ɢɧɜɟɫɬɢɪɨɜɚɧɧɵɟ ɫɪɟɞɫɬɜɚ ɩɭɬɟɦ 
ɩɨɜɵɲɟɧɧɨɣ ɫɬɨɢɦɨɫɬɢ ɦɨɳɧɨɫɬɢ. ɉɨɞ ɞɚɧɧɭɸ ɩɪɨɝɪɚɦɦɭ ɩɨɩɚɥɚ  
ɢ ɏɚɛɚɪɨɜɫɤɚɹ Ɍɗɐ-4 (ɞɚɥɟɟ ɏɌɗɐ-4), ɤɨɬɨɪɭɸ ɧɟɨɛɯɨɞɢɦɨ ɫɩɪɨɟɤɬɢɪɨɜɚɬɶ  
ɢ ɩɨɫɬɪɨɢɬɶ ɜɡɚɦɟɧ ɞɟɣɫɬɜɭɸɳɟɣ ɏɚɛɚɪɨɜɫɤɨɣ Ɍɗɐ-1 (ɞɚɥɟɟ ɏɌɗɐ-1), 
ɢɫɱɟɪɩɚɜɲɟɣ ɫɜɨɣ ɪɟɫɭɪɫ ɩɪɚɤɬɢɱɟɫɤɢ ɩɨɥɧɨɫɬɶɸ. 

ɋɬɪɨɢɬɟɥɶɫɬɜɨ ɏɌɗɐ-4 ɩɨɡɜɨɥɢɬ: 
1 ɭɫɬɪɚɧɢɬɶ ɞɟɮɢɰɢɬ ɬɟɩɥɨɜɨɣ ɷɧɟɪɝɢɢ ɜ ɝɨɪɨɞɟ ɢ ɨɛɟɫɩɟɱɢɬɶ ɪɟɡɟɪɜ 

ɦɨɳɧɨɫɬɢ 
2 ɩɨɜɵɫɢɬɶ ɧɚɞɟɠɧɨɫɬɶ ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɹ ɜ ɪɟɝɢɨɧɟ 
3 ɡɚɦɟɫɬɢɬɶ ɜɵɛɵɜɚɸɳɟɟ ɝɟɧɟɪɢɪɭɸɳɟɟ ɨɛɨɪɭɞɨɜɚɧɢɟ ɏɌɗɐ-1 
4 ɭɥɭɱɲɢɬɶ ɷɤɨɥɨɝɢɱɟɫɤɭɸ ɨɛɫɬɚɧɨɜɤɭ ɜ ɝɨɪɨɞɟ ɏɚɛɚɪɨɜɫɤ.  
ɂɫɯɨɞɹ ɢɡ ɬɪɟɛɨɜɚɧɢɣ ɉɌɗ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɬɚɧɰɢɢ ɢ ɫɟɬɟɣ ɊɎ, 

ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɞɨɥɠɧɵ ɢɫɩɨɥɶɡɨɜɚɬɶ ɩɟɪɟɞɨɜɵɟ ɬɟɯɧɨɥɨɝɢɢ ɩɪɢ ɩɪɨɢɡɜɨɞɫɬɜɟ 
ɷɧɟɪɝɢɢ, ɫɧɢɠɚɬɶ ɜɪɟɞɧɨɟ ɜɨɡɞɟɣɫɬɜɢɟ ɧɚ ɥɸɞɟɣ ɢ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ, ɜ ɫɜɹɡɢ  
ɫ ɷɬɢɦ ɧɚɢɛɨɥɟɟ ɰɟɥɟɫɨɨɛɪɚɡɧɨ ɭɫɬɚɧɨɜɢɬɶ ɧɚ ɧɨɜɨɣ ɫɬɚɧɰɢɢ ɩɚɪɨɝɚɡɨɜɵɟ 
ɭɫɬɚɧɨɜɤɢ (ɞɚɥɟɟ ɉȽɍ). 
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ɉȽɍ ɷɬɨ ɷɥɟɤɬɪɨɝɟɧɟɪɢɪɭɸɳɚɹ ɭɫɬɚɧɨɜɤɚ, ɪɚɛɨɬɚɸɳɚɹ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ 
ɤɨɦɛɢɧɢɪɨɜɚɧɧɨɝɨ ɰɢɤɥɚ ɝɚɡɨɬɭɪɛɢɧɧɨɣ ɢ ɩɚɪɨɫɢɥɨɜɨɣ ɭɫɬɚɧɨɜɤɢ. Ɉɫɧɨɜɧɵɦ 
ɩɪɟɢɦɭɳɟɫɬɜɨɦ ɉȽɍ ɧɚɞ ȽɌɍ ɢ ɉɋɍ ɹɜɥɹɟɬɫɹ ɛɨɥɟɟ ɜɵɫɨɤɢɣ ɄɉȾ, ɤɨɬɨɪɵɣ 
ɞɨɫɬɢɝɚɟɬ 55-58% ɩɪɨɬɢɜ 33-45% ɜ ɉɋɍ ɢ 8-42% ɜ ȽɌɍ. Ɍɚɤɠɟ ɩɪɢɦɟɧɟɧɢɟ 
ɩɚɪɨɝɚɡɨɜɨɝɨ ɰɢɤɥɚ ɫɨɜɦɟɫɬɧɨ ɫ ɉɌɍ ɩɨɡɜɨɥɹɟɬ ɫɧɢɡɢɬɶ ɭɞɟɥɶɧɵɣ ɪɚɫɯɨɞ 
ɬɨɩɥɢɜɚ ɧɚ 6-12%. ȿɳɟ ɨɞɧɢɦ ɢɡ ɛɥɚɝɨɩɪɢɹɬɧɵɯ ɮɚɤɬɨɪɨɜ ɩɪɢɦɟɧɟɧɢɟ ɉȽɍ 
ɹɜɥɹɟɬɫɹ ɫɧɢɠɟɧɢɟ ɜɪɟɞɧɨɝɨ ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ. 

ȼ ɩɟɪɜɨɦ ɪɚɡɞɟɥɟ ɞɚɧɧɨɣ ɪɚɛɨɬɵ ɛɭɞɟɬ ɨɩɪɟɞɟɥɟɧɚ ɷɥɟɤɬɪɢɱɟɫɤɚɹ ɢ 
ɬɟɩɥɨɜɚɹ ɦɨɳɧɨɫɬɶ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɫɬɚɧɰɢɢ ɫ ɭɱɟɬɨɦ ɩɨɬɪɟɛɧɨɫɬɟɣ ɠɢɥɨɝɨ  
ɢ ɩɪɨɦɵɲɥɟɧɧɨɝɨ ɫɟɤɬɨɪɨɜ ɝɨɪɨɞɚ ɏɚɛɚɪɨɜɫɤ. Ɍɚɤ ɠɟ ɛɭɞɟɬ ɩɪɨɜɟɞɟɧ SWOT 
ɚɧɚɥɢɡ ɪɚɡɥɢɱɧɵɯ ɬɟɯɧɢɱɟɫɤɢɯ ɪɟɲɟɧɢɣ ɜ ɱɚɫɬɢ ɜɵɛɨɪɚ ɫɨɫɬɚɜɚ ɨɫɧɨɜɧɨɝɨ 
ɨɛɨɪɭɞɨɜɚɧɢɹ, ɩɨ ɪɟɡɭɥɶɬɚɬɚɦ ɤɨɬɨɪɨɝɨ ɛɭɞɟɬ ɩɪɢɧɹɬɨ ɪɟɲɟɧɢɟ ɩɨ ɧɚɢɛɨɥɟɟ 
ɩɨɞɯɨɞɹɳɟɦɭ ɜɚɪɢɚɧɬɭ. 
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1 Ɍɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɨɟ ɨɛɨɫɧɨɜɚɧɢɟ ɫɬɪɨɢɬɟɥɶɫɬɜɚ Ɍɗɋ 
 
1.1 Ⱥɤɬɭɚɥɶɧɨɫɬɶ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɏɚɛɚɪɨɜɫɤɨɣ Ɍɗɐ-4 

 
ɋɬɪɨɢɬɟɥɶɫɬɜɨ ɏɚɛɚɪɨɜɫɤɨɣ Ɍɗɐ-4 ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ ɜɡɚɦɟɧ 

ɜɵɜɨɞɢɦɨɣ ɢɡ ɷɤɫɩɥɭɚɬɚɰɢɢ ɏɚɛɚɪɨɜɫɤɨɣ Ɍɗɐ-1, ɤɨɬɨɪɚɹ ɜɯɨɞɢɬ ɜ ɫɨɫɬɚɜ 
ɮɢɥɢɚɥɚ ɈȺɈ «Ⱦɚɥɶɧɟɜɨɫɬɨɱɧɚɹ ɝɟɧɟɪɢɪɭɸɳɚɹ ɤɨɦɩɚɧɢɹ». 

ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɧɚ ɏɌɗɐ-1 ɭɫɬɚɧɨɜɥɟɧɵ: 
- 3 ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɤɨɬɥɚ ɬɢɩɚ Ɍɉ-170-100 ɩɪɨɢɡɜɨɞɫɬɜɚ Ɍɚɝɚɧɪɨɝɫɤɨɝɨ 

ɤɨɬɟɥɶɧɨɝɨ ɡɚɜɨɞɚ, ɜɜɨɞ ɜ ɷɤɫɩɥɭɚɬɚɰɢɸ 1954-1955ɝ, ɧɚɪɚɛɨɬɤɚ ɛɨɥɟɟ 330000ɱ. 
- 2 ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɤɨɬɥɚ ɬɢɩɚ ȻɄɁ 160-100 ɩɪɨɢɡɜɨɞɫɬɜɚ Ȼɚɪɧɚɭɥɶɫɤɨɝɨ 

ɤɨɬɟɥɶɧɨɝɨ ɡɚɜɨɞɚ, ɜɜɨɞ ɜ ɷɤɫɩɥɭɚɬɚɰɢɸ 1960ɝ, ɧɚɪɚɛɨɬɤɚ ɛɨɥɟɟ 280000ɱ 
- 2 ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɤɨɬɥɚ ȻɄɁ-220-100, ɩɪɨɢɡɜɨɞɫɬɜɚ Ȼɚɪɧɚɭɥɶɫɤɨɝɨ 

ɤɨɬɟɥɶɧɨɝɨ ɡɚɜɨɞɚ, ɜɜɨɞ ɜ ɷɤɫɩɥɭɚɬɚɰɢɸ 1965ɝ, ɧɚɪɚɛɨɬɤɚ ɛɨɥɟɟ 270000ɱ 
- 8 ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɤɨɬɥɨɜ ȻɄɁ-210-140, ɩɪɨɢɡɜɨɞɫɬɜɚ Ȼɚɪɧɚɭɥɶɫɤɨɝɨ 

ɤɨɬɟɥɶɧɨɝɨ ɡɚɜɨɞɚ, ɜɜɨɞ ɜ ɷɤɫɩɥɭɚɬɚɰɢɸ 1969-1996, ɧɚɪɚɛɨɬɤɚ ɜ ɫɪɟɞɧɟɦ ɛɨɥɟɟ 
270000ɱ. 

- 3 ɜɨɞɨɝɪɟɣɧɵɯ ɤɨɬɥɚ ɬɢɩɚ ɉɌȼɆ-100 ɧɚ ɦɚɡɭɬɧɨɦ ɬɨɩɥɢɜɟ, ɤɨɬɨɪɵɟ 
ɧɚɯɨɞɹɬɫɹ ɜ ɱɚɫɬɢɱɧɨ ɪɚɡɨɛɪɚɧɧɨɦ ɫɨɫɬɨɹɧɢɢ ɢ ɧɟ ɷɤɫɩɥɭɚɬɢɪɭɸɬɫɹ ɫ 1996 ɝɨɞɚ 

- 2 ɩɚɪɨɜɵɯ ɬɭɪɛɢɧɵ ɬɢɩɚ ɉɊ-25-90/10/0,9, ɩɪɨɢɡɜɨɞɫɬɜɚ ɬɭɪɛɨɦɨɬɨɪɧɨɝɨ 
ɡɚɜɨɞɚ ɝ. ȿɤɚɬɟɪɢɧɛɭɪɝ, ɜɜɨɞ ɜ ɷɤɫɩɥɭɚɬɚɰɢɸ 1974 ɢ 1976ɝ, ɧɚɪɚɛɨɬɤɚ 215000ɱ ɢ 
190000ɱ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ 

- 1 ɩɚɪɨɜɚɹ ɬɭɪɛɢɧɚ ɬɢɩɚ ɉɌ-25/30-90/13 Ʌɟɧɢɧɝɪɚɞɫɤɨɝɨ ɦɟɬɚɥɥɢɱɟɫɤɨɝɨ 
ɡɚɜɨɞɚ, ɜɜɨɞ ɜ ɷɤɫɩɥɭɚɬɚɰɢɸ 1955ɝ, ɧɚɪɚɛɨɬɤɚ 126500ɱ 

- 1 ɩɚɪɨɜɚɹ ɬɭɪɛɢɧɚ ɬɢɩɚ ɉɌ-50-90/13 Ʌɟɧɢɧɝɪɚɞɫɤɨɝɨ ɦɟɬɚɥɥɢɱɟɫɤɨɝɨ 
ɡɚɜɨɞɚ, ɜɜɨɞ ɜ ɷɤɫɩɥɭɚɬɚɰɢɸ, ɧɚɪɚɛɨɬɤɚ 347000ɱ 

- 2 ɩɚɪɨɜɵɯ ɬɭɪɛɢɧɵ ɬɢɩɚ Ɍ-100-130 ɩɪɨɢɡɜɨɞɫɬɜɚ ɬɭɪɛɨɦɨɬɨɪɧɨɝɨ ɡɚɜɨɞɚ 
ɝɨɪɨɞɚ ȿɤɚɬɟɪɢɧɛɭɪɝ, ɜɜɨɞ ɜ ɷɤɫɩɥɭɚɬɚɰɢɸ 1967 ɢ 1969ɝ, ɧɚɪɚɛɨɬɤɚ 360000 ɢ 
340000ɱ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ 

- 1 ɩɚɪɨɜɚɹ ɬɭɪɛɢɧɚ ɬɢɩɚ Ɍ-100/105-130, ɩɪɨɢɡɜɨɞɫɬɜɚ ɬɭɪɛɨɦɨɬɨɪɧɨɝɨ 
ɡɚɜɨɞɚ ɝɨɪɨɞɚ ȿɤɚɬɟɪɢɧɛɭɪɝ, ɜɜɨɞ ɜ ɷɤɫɩɥɭɚɬɚɰɢɸ 1972ɝ, ɧɚɪɚɛɨɬɤɚ 318000ɱ 

- 2 ɬɭɪɛɢɧɵ ɬɢɩɚ Ɍ-25-5 ɞɟɦɨɧɬɢɪɨɜɚɧɵ ɜ ɫɜɹɡɢ ɫ ɢɫɱɟɪɩɚɧɢɟɦ ɩɚɪɤɨɜɨɝɨ 
ɪɟɫɭɪɫɚ. 

ɇɚ ɏɌɗɐ-1 ɩɪɢɦɟɧɹɟɬɫɹ ɨɛɨɪɨɬɧɚɹ ɫɯɟɦɚ ɬɟɯɧɢɱɟɫɤɨɝɨ ɜɨɞɨɫɧɚɛɠɟɧɢɹ, 
ɜɤɥɸɱɚɸɳɚɹ ɜ ɫɟɛɹ ɛɪɵɡɝɚɥɶɧɵɣ ɛɚɫɫɟɣɧ ɟɦɤɨɫɬɶɸ 7280 ɦ³ ɢ ɩɹɬɶ ɝɪɚɞɢɪɟɧ 
ɩɥɨɳɚɞɶɸ ɨɪɨɲɟɧɢɹ ɩɨ 1600 ɦ² ɤɚɠɞɚɹ. ɂɫɬɨɱɧɢɤɨɦ ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɹɜɥɹɟɬɫɹ 
ɛɟɪɟɝɨɜɚɹ ɧɚɫɨɫɧɚɹ ɫɬɚɧɰɢɹ, ɭɫɬɚɧɨɜɥɟɧɧɚɹ ɧɚ ɛɟɪɟɝɭ ɪɟɤɢ Ⱥɦɭɪ.  

ȼɵɞɚɱɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɜ ɷɧɟɪɝɨɫɢɫɬɟɦɭ ɩɪɨɢɡɜɨɞɢɬɫɹ ɫ ɡɚɤɪɵɬɵɯ 
ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɵɯ ɭɫɬɪɨɣɫɬɜ (ɁɊɍ) ɩɨ ɥɢɧɢɹɦ ɷɥɟɤɬɪɨɩɟɪɟɞɚɱɢ ɧɚɩɪɹɠɟɧɢɟɦ 
110 ɢ 35 ɤȼ. 
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ɉɨ ɪɟɡɭɥɶɬɚɬɚɦ ɩɪɨɜɟɞɟɧɧɨɝɨ ɨɛɫɥɟɞɨɜɚɧɢɹ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɡɞɚɧɢɣ ɢ 
ɫɨɨɪɭɠɟɧɢɣ ɢ ɧɚ ɨɫɧɨɜɚɧɢɢ ɚɧɚɥɢɡɚ ɦɚɬɟɪɢɚɥɨɜ ɭɫɬɚɧɨɜɥɟɧɨ:  

- ɨɫɧɨɜɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ ɏɌɗɐ-1 ɤ 2022 ɝɨɞɭ ɜɵɪɚɛɨɬɚɟɬ ɧɟɨɞɧɨɤɪɚɬɧɨ 
ɩɪɨɞɥɟɧɧɵɣ ɩɚɪɤɨɜɵɣ ɪɟɫɭɪɫ 

- ɫɨɫɬɨɹɧɢɟ ɛɨɥɶɲɟɣ ɱɚɫɬɢ ɮɨɧɞɚ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɡɞɚɧɢɣ ɨɰɟɧɢɜɚɟɬɫɹ 
ɤɚɤ ɨɝɪɚɧɢɱɟɧɧɨ ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɟ  

- ɷɤɫɩɥɭɚɬɢɪɭɸɳɢɣɫɹ ɡɨɥɨɨɬɜɚɥ ɡɚɩɨɥɧɟɧ, ɭɱɚɫɬɤɢ ɩɨɞ ɪɚɡɦɟɳɟɧɢɟ 
ɧɨɜɨɝɨ ɡɨɥɨɨɬɜɚɥɚ ɨɬɫɭɬɫɬɜɭɸɬ.  

ȼɵɜɨɞ ɢɡ ɷɤɫɩɥɭɚɬɚɰɢɢ ɏɌɗɐ-1 ɩɪɢɜɟɞёɬ ɤ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 
ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɬɟɩɥɨɜɵɯ ɢɫɬɨɱɧɢɤɨɜ ɢ ɩɪɨɜɟɞɟɧɢɸ ɤɨɦɩɥɟɤɫɧɨɣ 
ɪɟɤɨɧɫɬɪɭɤɰɢɢ ɜɫɟɣ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɣ ɷɥɟɤɬɪɨɫɟɬɢ ɪɚɣɨɧɚ ɝ. ɏɚɛɚɪɨɜɫɤɚ. 
ɉɨɷɬɨɦɭ ɟɞɢɧɫɬɜɟɧɧɵɦ ɪɟɲɟɧɢɟɦ ɹɜɥɹɟɬɫɹ ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɧɨɜɨɣ ɫɬɚɧɰɢɢ ɧɚ 
ɬɟɪɪɢɬɨɪɢɢ ɞɟɣɫɬɜɭɸɳɟɣ ɏɌɗɐ-1. 

 
1.2 Ⱥɧɚɥɢɡ ɩɨɬɪɟɛɥɟɧɢɹ ɬɟɩɥɨɜɨɣ ɢ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɦɨɳɧɨɫɬɢ ɫ 

ɭɱɟɬɨɦ ɩɪɨɝɧɨɡɧɨɝɨ ɩɪɢɪɨɫɬɚ ɞɨ 2030 ɝɨɞɚ. 
 

ɉɪɢ ɡɚɦɟɳɟɧɢɢ ɜɵɛɵɜɚɸɳɢɯ ɦɨɳɧɨɫɬɟɣ ɏɚɛɚɪɨɜɫɤɨɣ Ɍɗɐ-1 ɨɬɩɭɫɤ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɨɬ ɧɨɜɨɝɨ ɝɟɧɟɪɢɪɭɸɳɟɝɨ ɢɫɬɨɱɧɢɤɚ ɛɭɞɟɬ ɨɩɪɟɞɟɥɹɬɶɫɹ 
ɫɭɳɟɫɬɜɭɸɳɢɦ ɷɥɟɤɬɪɨɩɨɬɪɟɛɥɟɧɢɟɦ ɨɬ ɫɬɚɧɰɢɢ ɫ ɭɱɟɬɨɦ ɩɪɨɝɧɨɡɧɵɯ ɞɚɧɧɵɯ.  

ɉɪɨɜɟɞɹ ɚɧɚɥɢɡ ɞɟɣɫɬɜɢɬɟɥɶɧɨɝɨ ɩɨɬɪɟɛɥɟɧɢɹ ɢ ɩɪɨɝɧɨɡɢɪɭɟɦɨɝɨ 
ɩɪɢɪɨɫɬɚ ɩɨɬɪɟɛɥɟɧɢɹ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɦɨɳɧɨɫɬɢ ɞɨ 2030 ɝɨɞɚ, ɦɚɤɫɢɦɚɥɶɧɵɣ 
ɫɪɟɞɧɟɦɟɫɹɱɧɵɣ ɩɨɤɚɡɚɬɟɥɶ ɫɨɫɬɚɜɢɬ 264 Ɇȼɬ ɜ ɹɧɜɚɪɟ ɢ ɦɢɧɢɦɚɥɶɧɵɣ 109 
Ɇȼɬ ɜ ɫɟɧɬɹɛɪɟ. Ɍɟɦɩ ɪɨɫɬɚ ɩɨɬɪɟɛɥɟɧɢɹ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ ɩɪɢɧɹɬ 
ɪɚɜɧɵɦ 0.9%, ɫɨɝɥɚɫɧɨ ɩɪɨɟɤɬɭ ɪɚɡɜɢɬɢɹ ɟɞɢɧɨɣ ɷɧɟɪɝɟɬɢɱɟɫɤɨɣ ɫɢɫɬɟɦɵ ɊɎ.  

ɉɟɪɫɩɟɤɬɢɜɧɵɟ ɬɟɩɥɨɜɵɟ ɧɚɝɪɭɡɤɢ ɩɪɢɧɹɬɵ ɧɚ ɨɫɧɨɜɚɧɢɢ «ɋɯɟɦɵ 
ɬɟɩɥɨɫɧɚɛɠɟɧɢɹ ɝ. ɏɚɛɚɪɨɜɫɤ ɧɚ ɩɟɪɢɨɞ ɞɨ 2030 ɝɨɞɚ» ɢ ɩɢɫɶɦɚ ȺɈ «ȾȽɄ» ɨɬ 
04.03.2019 № 01.7/2009 

ȼɵɛɨɪ ɜɚɪɢɚɧɬɨɜ ɫɨɫɬɚɜɚ ɨɫɧɨɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɞɨɥɠɟɧ 
ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ ɬɪɟɛɨɜɚɧɢɹɦ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɬɟɩɥɨɜɨɣ ɦɨɳɧɨɫɬɢ ɜ ɞɢɚɩɚɡɨɧɟ 
1100…1300 Ƚɤɚɥ/ɱ (ɛɟɡ ɭɱɟɬɚ ɨɬɩɭɫɤɚ ɩɪɨɦɵɲɥɟɧɧɨɝɨ ɩɚɪɚ). Ɋɚɫɩɨɥɚɝɚɟɦɚɹ 
ɬɟɩɥɨɜɚɹ ɦɨɳɧɨɫɬɶ Ɍɗɐ ɜɵɛɪɚɧɚ ɢɫɯɨɞɹ ɢɡ ɭɫɥɨɜɢɣ:  

- ɨɛɟɫɩɟɱɟɧɢɹ ɧɚɞɟɠɧɨɝɨ ɢ ɛɟɫɩɟɪɟɛɨɣɧɨɝɨ ɨɬɩɭɫɤɚ ɬɟɩɥɨɜɨɣ ɷɧɟɪɝɢɢ 
ɫɭɳɟɫɬɜɭɸɳɢɦ ɢ ɩɟɪɫɩɟɤɬɢɜɧɵɦ ɩɪɢɫɨɟɞɢɧɟɧɧɵɦ ɩɨɬɪɟɛɢɬɟɥɹɦ Ɍɗɐ ɜɨ ɜɫɟɯ 
ɪɟɠɢɦɚɯ ɷɤɫɩɥɭɚɬɚɰɢɢ   

- ɨɛɟɫɩɟɱɟɧɢɹ ɨɬɩɭɫɤɚ ɬɟɩɥɨɜɨɣ ɷɧɟɪɝɢɢ ɜ ɩɪɟɞɟɥɚɯ ɧɨɪɦɚɬɢɜɧɨɝɨ 
ɫɧɢɠɟɧɢɹ ɩɪɢ ɜɵɜɨɞɟ ɢɡ ɪɚɛɨɬɵ ɧɚɢɛɨɥɶɲɟɝɨ ɩɨ ɦɨɳɧɨɫɬɢ ɬɟɩɥɨɜɨɝɨ 
ɢɫɬɨɱɧɢɤɚ Ɍɗɐ ɩɨɬɪɟɛɢɬɟɥɹɦ ɜɬɨɪɨɣ ɤɚɬɟɝɨɪɢɢ ɧɚɞɟɠɧɨɫɬɢ ɬɟɩɥɨɫɧɚɛɠɟɧɢɹ ɫ 
ɫɨɯɪɚɧɟɧɢɟɦ ɨɬɩɭɫɤɚ ɬɟɩɥɚ ɩɨɬɪɟɛɢɬɟɥɹɦ ɩɟɪɜɨɣ ɤɚɬɟɝɨɪɢɢ ɜ ɩɨɥɧɨɦ ɨɛɴɟɦɟ. 
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ɍɫɬɚɧɨɜɥɟɧɧɚɹ ɷɥɟɤɬɪɢɱɟɫɤɚɹ ɦɨɳɧɨɫɬɶ ɏɌɗɐ-4 ɫ ɭɱɟɬɨɦ ɦɨɳɧɨɫɬɢ 
ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ 10% ɨɬ ɨɛɳɟɣ ɜɵɪɚɛɨɬɤɢ ɞɨɥɠɧɚ ɫɨɫɬɚɜɥɹɬɶ ɧɟ ɦɟɧɟɟ 290,4 
Ɇȼɬ. 

Ɉɛɳɟɟ ɤɨɥɢɱɟɫɬɜɨ ɷɧɟɪɝɨɛɥɨɤɨɜ ɧɨɜɨɣ ɏɚɛɚɪɨɜɫɤɨɣ Ɍɗɐ-4 ɩɨ 
ɬɪɟɛɨɜɚɧɢɹɦ ɋɢɫɬɟɦɧɨɝɨ ɨɩɟɪɚɬɨɪɚ ɞɨɥɠɧɨ ɛɵɬɶ ɧɟ ɦɟɧɟɟ 3-ɯ, ɚ ɭɫɬɚɧɨɜɥɟɧɧɚɹ 
ɷɥɟɤɬɪɢɱɟɫɤɚɹ ɦɨɳɧɨɫɬɶ ɫɬɚɧɰɢɢ ɧɟ ɞɨɥɠɧɚ ɩɪɟɜɵɲɚɬɶ 400Ɇȼɬ. 

 
1.3 ȼɨɡɦɨɠɧɵɟ ɜɚɪɢɚɧɬɵ ɫɨɫɬɚɜɚ ɨɫɧɨɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɏɌɗɐ-4 

 
ɉɪɢ ɜɵɛɨɪɟ ɜɚɪɢɚɧɬɨɜ ɫɨɫɬɚɜɚ ɨɫɧɨɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɧɟɨɛɯɨɞɢɦɨ 

ɪɭɤɨɜɨɞɫɬɜɨɜɚɬɶɫɹ ɬɪɟɛɨɜɚɧɢɹɦ ɫɢɫɬɟɦɧɨɝɨ ɨɩɟɪɚɬɨɪɚ, ɧɟɨɛɯɨɞɢɦɨɣ ɬɟɩɥɨɜɨɣ 
ɢ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɧɚɝɪɭɡɤɨɣ: 

- ɤɨɥɢɱɟɫɬɜɨ ɷɧɟɪɝɨɛɥɨɤɨɜ ɧɟ ɦɟɧɟ 3-ɯ 
- ɭɫɬɚɧɨɜɥɟɧɧɚɹ ɷɥɟɤɬɪɢɱɟɫɤɚɹ ɦɨɳɧɨɫɬɶ ɜ ɞɢɚɩɚɡɨɧɟ 300-400 Ɇȼɬ 
- ɭɫɬɚɧɨɜɥɟɧɧɚɹ ɬɟɩɥɨɜɚɹ ɦɨɳɧɨɫɬɶ 1100-1300 Ƚɤɚɥ/ɱ 
ɉɪɢ ɜɵɛɨɪɟ ɫɨɫɬɚɜɚ ɨɛɨɪɭɞɨɜɚɧɢɹ ɜ ɩɟɪɜɭɸ ɨɱɟɪɟɞɶ ɧɟɨɛɯɨɞɢɦɨ 

ɪɚɫɫɦɚɬɪɢɜɚɬɶ ɜɚɪɢɚɧɬɵ ɡɚɜɨɞɫɤɨɣ ɩɨɫɬɚɜɤɢ, ɬɚɤɠɟ ɩɪɟɞɩɨɱɬɟɧɢɟ ɧɟɨɛɯɨɞɢɦɨ 
ɨɬɞɚɜɚɬɶ ɨɛɨɪɭɞɨɜɚɧɢɸ ɩɪɨɢɡɜɨɞɫɬɜɨ ɤɨɬɨɪɨɝɨ ɥɨɤɚɥɢɡɨɜɚɧɨ ɧɚ ɬɟɪɪɢɬɨɪɢɢ 
ɊɎ. 

ȼɚɪɢɚɧɬ 1. ȼɚɪɢɚɧɬ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬ ɫɥɟɞɭɸɳɢɣ ɫɨɫɬɚɜ ɨɫɧɨɜɧɨɝɨ 
ɨɛɨɪɭɞɨɜɚɧɢɹ:  

– 4 ɝɚɡɨɬɭɪɛɢɧɧɵɯ ɭɫɬɚɧɨɜɤɢ ɬɢɩɚ 6F.03 ɦɨɳɧɨɫɬɶɸ 82 Ɇȼɬ ɤɚɠɞɚɹ, 
ɩɪɨɢɡɜɨɞɫɬɜɚ ɈɈɈ «ɊȽɌ» ɜ ɤɨɦɩɥɟɤɬɟ ɫ ɬɭɪɛɨɝɟɧɟɪɚɬɨɪɚɦɢ ɌɎ-90Ƚ2ɍ3;  

– 4 ɜɨɞɨɝɪɟɣɧɵɯ ɤɨɬɥɚ-ɭɬɢɥɢɡɚɬɨɪɚ ɬɢɩɚ Ʉɍȼ-120-150 ɫ ɧɨɦɢɧɚɥɶɧɨɣ 
ɬɟɩɥɨɜɨɣ ɦɨɳɧɨɫɬɶɸ 103 Ƚɤɚɥ/ɱ (120 Ɇȼɬ) ɩɪɨɢɡɜɨɞɫɬɜɚ ɈȺɈ «ɌɄɁ»;  

– 5 ɜɨɞɨɝɪɟɣɧɵɯ ɤɨɬɥɨɜ ɬɢɩɚ Ʉȼ-ȽɆ-209-150 ɩɪɨɢɡɜɨɞɫɬɜɚ ȺɈ 
«Ⱦɨɪɨɝɨɛɭɠɤɨɬɥɨɦɚɲ», ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɬɟɩɥɨɜɨɣ ɦɨɳɧɨɫɬɶɸ 180 Ƚɤɚɥ/ɱ 
ɤɚɠɞɵɣ; 

– 3 ɩɚɪɨɜɵɯ ɤɨɬɥɚ ɬɢɩɚ ɌɌ-200 ɩɪɨɢɡɜɨɞɫɬɜɚ ɈɈɈ «ɗɧɬɪɨɪɨɫ», 
ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶɸ 22 ɬ/ɱ ɩɟɪɟɝɪɟɬɨɝɨ ɩɚɪɚ ɩɪɢ ɩɚɪɚɦɟɬɪɚɯ 1,1 Ɇɉɚ / 270 °ɋ 
ɤɚɠɞɵɣ. 

ɍɫɬɚɧɨɜɥɟɧɧɚɹ ɷɥɟɤɬɪɢɱɟɫɤɚɹ ɦɨɳɧɨɫɬɶ ɩɨ ɜɚɪɢɚɧɬɭ ɫɨɫɬɚɜɢɬ 328 Ɇȼɬ, 
ɭɫɬɚɧɨɜɥɟɧɧɚɹ ɬɟɩɥɨɜɚɹ ɦɨɳɧɨɫɬɶ 1374 Ƚɤɚɥ/ɱ. 

ȼɚɪɢɚɧɬ 2. ȼɚɪɢɚɧɬ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬ ɫɥɟɞɭɸɳɢɣ ɫɨɫɬɚɜ ɨɫɧɨɜɧɨɝɨ 
ɨɛɨɪɭɞɨɜɚɧɢɹ: 

 – 3 ɝɚɡɨɬɭɪɛɢɧɧɵɯ ɭɫɬɚɧɨɜɤɢ ɬɢɩɚ 6F.03 ɦɨɳɧɨɫɬɶɸ 82 Ɇȼɬ ɤɚɠɞɚɹ, 
ɩɪɨɢɡɜɨɞɫɬɜɚ ɈɈɈ «ɊȽɌ» ɜ ɤɨɦɩɥɟɤɬɟ ɫ ɬɭɪɛɨɝɟɧɟɪɚɬɨɪɚɦɢ ɌɎ-90Ƚ2ɍ3;  

– 3 ɩɚɪɨɜɵɯ ɤɨɬɥɚ-ɭɬɢɥɢɡɚɬɨɪɚ ɬɢɩɚ ɉ-88 ɩɪɨɢɡɜɨɞɫɬɜɚ 
«Ɇɚɲɢɧɨɫɬɪɨɢɬɟɥɶɧɵɣ ɡɚɜɨɞ «ɁɢɈ-ɉɨɞɨɥɶɫɤ» 



10 
 

– 2 ɬɟɩɥɨɮɢɤɚɰɢɨɧɧɵɟ ɩɚɪɨɬɭɪɛɢɧɧɵɟ ɭɫɬɚɧɨɜɤɢ Ɍ-40/50-8,8 
ɩɪɨɢɡɜɨɞɫɬɜɚ ȺɈ «ɍɪɚɥɶɫɤɢɣ ɬɭɪɛɢɧɧɵɣ ɡɚɜɨɞ» ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɷɥɟɤɬɪɢɱɟɫɤɨɣ 
ɦɨɳɧɨɫɬɶɸ 50 Ɇȼɬ (ɤɨɧɞɟɧɫɚɰɢɨɧɧɵɣ ɪɟɠɢɦ). Ɍɟɩɥɨɜɚɹ ɦɨɳɧɨɫɬɶ 
ɨɬɨɩɢɬɟɥɶɧɵɯ ɨɬɛɨɪɨɜ ɫɨɫɬɚɜɥɹɟɬ 69,5 Ƚɤɚɥ/ɱ, ɷɥɟɤɬɪɢɱɟɫɤɚɹ ɦɨɳɧɨɫɬɶ ɜ 
ɬɟɩɥɨɮɢɤɚɰɢɨɧɧɨɦ ɪɟɠɢɦɟ – 40 Ɇȼɬ. ɉɌɍ ɤɨɦɩɥɟɤɬɭɸɬɫɹ ɬɭɪɛɨɝɟɧɟɪɚɬɨɪɚɦɢ 
ɌɎ-50-2ɍ3 ɫ ɜɨɡɞɭɲɧɵɦ ɨɯɥɚɠɞɟɧɢɟɦ 

– 6 ɜɨɞɨɝɪɟɣɧɵɯ ɤɨɬɥɨɜ ɬɢɩɚ Ʉȼ-ȽɆ-209-150 ɩɪɨɢɡɜɨɞɫɬɜɚ ȺɈ 
«Ⱦɨɪɨɝɨɛɭɠɤɨɬɥɨɦɚɲ», ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɬɟɩɥɨɜɨɣ ɦɨɳɧɨɫɬɶɸ 180 Ƚɤɚɥ/ɱ 
ɤɚɠɞɵɣ; 

– 2 ɩɭɫɤɨ-ɪɟɡɟɪɜɧɵɯ ɩɚɪɨɜɵɯ ɤɨɬɥɚ ɬɢɩɚ ɌɌ-200 ɩɪɨɢɡɜɨɞɫɬɜɚ ɈɈɈ 
«ɗɧɬɪɨɪɨɫ», ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶɸ 22 ɬ/ɱ ɩɟɪɟɝɪɟɬɨɝɨ ɩɚɪɚ ɩɪɢ ɩɚɪɚɦɟɬɪɚɯ 1,1 
Ɇɉɚ / 270 °ɋ ɤɚɠɞɵɣ. 

ɍɫɬɚɧɨɜɥɟɧɧɚɹ ɷɥɟɤɬɪɢɱɟɫɤɚɹ ɦɨɳɧɨɫɬɶ ɩɨ ɜɚɪɢɚɧɬɭ ɫɨɫɬɚɜɢɬ 326 Ɇȼɬ, 
ɭɫɬɚɧɨɜɥɟɧɧɚɹ ɬɟɩɥɨɜɚɹ ɦɨɳɧɨɫɬɶ 1291 Ƚɤɚɥ/ɱ. 

ȼɚɪɢɚɧɬ 3. ɉɪɟɞɭɫɦɚɬɪɢɜɚɟɬ ɫɥɟɞɭɸɳɢɣ ɫɨɫɬɚɜ ɨɫɧɨɜɧɨɝɨ 
ɨɛɨɪɭɞɨɜɚɧɢɹ:  

– 3 ɝɚɡɨɬɭɪɛɢɧɧɵɯ ɭɫɬɚɧɨɜɤɢ ɬɢɩɚ 6F.03 ɦɨɳɧɨɫɬɶɸ 82 Ɇȼɬ ɤɚɠɞɚɹ, 
ɩɪɨɢɡɜɨɞɫɬɜɚ ɈɈɈ «ɊȽɌ» ɜ ɤɨɦɩɥɟɤɬɟ ɫ ɬɭɪɛɨɝɟɧɟɪɚɬɨɪɚɦɢ ɌɎ-90Ƚ2ɍ3;  

– 3 ɩɚɪɨɜɵɯ ɤɨɬɥɚ-ɭɬɢɥɢɡɚɬɨɪɚ ɬɢɩɚ ɉ-88 ɩɪɨɢɡɜɨɞɫɬɜɚ 
«Ɇɚɲɢɧɨɫɬɪɨɢɬɟɥɶɧɵɣ ɡɚɜɨɞ «ɁɢɈ-ɉɨɞɨɥɶɫɤ» 

– 3 ɬɟɩɥɨɮɢɤɚɰɢɨɧɧɵɟ ɩɚɪɨɬɭɪɛɢɧɧɵɟ ɭɫɬɚɧɨɜɤɢ (ɉɌɍ) Ɍ-28/35-8,8/0,1 
ɩɪɨɢɡɜɨɞɫɬɜɚ ȺɈ «Ʉɚɥɭɠɫɤɢɣ ɬɭɪɛɢɧɧɵɣ ɡɚɜɨɞ» ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɷɥɟɤɬɪɢɱɟɫɤɨɣ 
ɦɨɳɧɨɫɬɶɸ 35 Ɇȼɬ (ɤɨɧɞɟɧɫɚɰɢɨɧɧɵɣ ɪɟɠɢɦ). Ɍɟɩɥɨɜɚɹ ɦɨɳɧɨɫɬɶ 
ɨɬɨɩɢɬɟɥɶɧɵɯ ɨɬɛɨɪɨɜ ɫɨɫɬɚɜɥɹɟɬ 63,3 Ƚɤɚɥ/ɱ, ɷɥɟɤɬɪɢɱɟɫɤɚɹ ɦɨɳɧɨɫɬɶ ɜ 
ɬɟɩɥɨɮɢɤɚɰɢɨɧɧɨɦ ɪɟɠɢɦɟ – 28 Ɇȼɬ. ɉɌɍ ɤɨɦɩɥɟɤɬɭɸɬɫɹ ɬɭɪɛɨɝɟɧɟɪɚɬɨɪɚɦɢ 
ɌɎ-35-2ɍ3 ɫ ɜɨɡɞɭɲɧɵɦ ɨɯɥɚɠɞɟɧɢɟɦ;  

– 5 ɜɨɞɨɝɪɟɣɧɵɯ ɤɨɬɥɨɜ ɬɢɩɚ Ʉȼ-ȽɆ-209-150 ɩɪɨɢɡɜɨɞɫɬɜɚ ȺɈ 
«Ⱦɨɪɨɝɨɛɭɠɤɨɬɥɨɦɚɲ», ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɬɟɩɥɨɜɨɣ ɦɨɳɧɨɫɬɶɸ 180 Ƚɤɚɥ/ɱ 
ɤɚɠɞɵɣ; 

– 2 ɩɭɫɤɨ-ɪɟɡɟɪɜɧɵɯ ɩɚɪɨɜɵɯ ɤɨɬɥɚ ɬɢɩɚ ɌɌ-200 ɩɪɨɢɡɜɨɞɫɬɜɚ ɈɈɈ 
«ɗɧɬɪɨɪɨɫ», ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶɸ 22 ɬ/ɱ ɩɟɪɟɝɪɟɬɨɝɨ ɩɚɪɚ ɩɪɢ ɩɚɪɚɦɟɬɪɚɯ 1,1 
Ɇɉɚ / 270 °ɋ ɤɚɠɞɵɣ. 

ɍɫɬɚɧɨɜɥɟɧɧɚɹ ɷɥɟɤɬɪɢɱɟɫɤɚɹ ɦɨɳɧɨɫɬɶ ɩɨ ɜɚɪɢɚɧɬɭ ɫɨɫɬɚɜɢɬ 351 Ɇȼɬ, 
ɭɫɬɚɧɨɜɥɟɧɧɚɹ ɬɟɩɥɨɜɚɹ ɦɨɳɧɨɫɬɶ 1161 Ƚɤɚɥ/ɱ. 

ȼɚɪɢɚɧɬ 4. ɉɪɟɞɭɫɦɚɬɪɢɜɚɟɬ ɫɥɟɞɭɸɳɢɣ ɫɨɫɬɚɜ ɨɫɧɨɜɧɨɝɨ 
ɨɛɨɪɭɞɨɜɚɧɢɹ: 

– 3 ɝɚɡɨɬɭɪɛɢɧɧɵɯ ɭɫɬɚɧɨɜɤɢ ɬɢɩɚ PG 6111FA ɦɨɳɧɨɫɬɶɸ 77 Ɇȼɬ 
ɤɚɠɞɚɹ, ɩɪɨɢɡɜɨɞɫɬɜɚ General Electric ɜ ɤɨɦɩɥɟɤɬɟ ɫ ɬɭɪɛɨɝɟɧɟɪɚɬɨɪɚɦɢ ɌɎ-80-
2ɍ3 
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– 3 ɩɚɪɨɜɵɯ ɤɨɬɥɚ-ɭɬɢɥɢɡɚɬɨɪɚ ɬɢɩɚ HRSG 108/20,8-9,3/0,6-545/227 ɞɜɭɯ 
ɞɚɜɥɟɧɢɣ ɝɨɪɢɡɨɧɬɚɥɶɧɵɯ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶɸ 108 ɢ 20,8 ɬ/ɱ ɫ ɜɵɯɨɞɧɵɦɢ 
ɩɚɪɚɦɟɬɪɚɦɢ 9,3 Ɇɉɚ / 545 °ɋ ɢ 0,6 Ɇɉɚ / 227°ɋ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɩɨ ɬɪɚɤɬɚɦ 
ɩɚɪɚ ɜɵɫɨɤɨɝɨ ɢ ɧɢɡɤɨɝɨ ɞɚɜɥɟɧɢɹ 

– 3 ɬɟɩɥɨɮɢɤɚɰɢɨɧɧɵɟ ɩɚɪɨɬɭɪɛɢɧɧɵɟ ɭɫɬɚɧɨɜɤɢ (ɉɌɍ) Ɍ-28/35-8,8/0,1 
ɩɪɨɢɡɜɨɞɫɬɜɚ ȺɈ «Ʉɚɥɭɠɫɤɢɣ ɬɭɪɛɢɧɧɵɣ ɡɚɜɨɞ» ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɷɥɟɤɬɪɢɱɟɫɤɨɣ 
ɦɨɳɧɨɫɬɶɸ 35 Ɇȼɬ (ɤɨɧɞɟɧɫɚɰɢɨɧɧɵɣ ɪɟɠɢɦ). Ɍɟɩɥɨɜɚɹ ɦɨɳɧɨɫɬɶ 
ɨɬɨɩɢɬɟɥɶɧɵɯ ɨɬɛɨɪɨɜ ɫɨɫɬɚɜɥɹɟɬ 63,3 Ƚɤɚɥ/ɱ, ɷɥɟɤɬɪɢɱɟɫɤɚɹ ɦɨɳɧɨɫɬɶ ɜ 
ɬɟɩɥɨɮɢɤɚɰɢɨɧɧɨɦ ɪɟɠɢɦɟ – 28 Ɇȼɬ. ɉɌɍ ɤɨɦɩɥɟɤɬɭɸɬɫɹ ɬɭɪɛɨɝɟɧɟɪɚɬɨɪɚɦɢ 
ɌɎ-35-2ɍ3 ɫ ɜɨɡɞɭɲɧɵɦ ɨɯɥɚɠɞɟɧɢɟɦ;  

– 6 ɜɨɞɨɝɪɟɣɧɵɯ ɤɨɬɥɨɜ ɬɢɩɚ Ʉȼ-ȽɆ-209-150 ɩɪɨɢɡɜɨɞɫɬɜɚ ȺɈ 
«Ⱦɨɪɨɝɨɛɭɠɤɨɬɥɨɦɚɲ», ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɬɟɩɥɨɜɨɣ ɦɨɳɧɨɫɬɶɸ 180 Ƚɤɚɥ/ɱ 
ɤɚɠɞɵɣ; 

– 2 ɩɭɫɤɨ-ɪɟɡɟɪɜɧɵɯ ɩɚɪɨɜɵɯ ɤɨɬɥɚ ɬɢɩɚ ɌɌ-200 ɩɪɨɢɡɜɨɞɫɬɜɚ ɈɈɈ 
«ɗɧɬɪɨɪɨɫ», ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶɸ 22 ɬ/ɱ ɩɟɪɟɝɪɟɬɨɝɨ ɩɚɪɚ ɩɪɢ ɩɚɪɚɦɟɬɪɚɯ 1,1 
Ɇɉɚ / 270 °ɋ ɤɚɠɞɵɣ.  

ɍɫɬɚɧɨɜɥɟɧɧɚɹ ɷɥɟɤɬɪɢɱɟɫɤɚɹ ɦɨɳɧɨɫɬɶ ɩɨ ɜɚɪɢɚɧɬɭ ɫɨɫɬɚɜɢɬ 311 Ɇȼɬ, 
ɭɫɬɚɧɨɜɥɟɧɧɚɹ ɬɟɩɥɨɜɚɹ ɦɨɳɧɨɫɬɶ 1291 Ƚɤɚɥ/ɱ. 

SWOT ɚɧɚɥɢɡ ɫɨɩɨɫɬɚɜɥɹɟɦɵɯ ɜɚɪɢɚɧɬɨɜ ɨɛɨɪɭɞɨɜɚɧɢɹ. 
ɋɭɬɶ ɚɧɚɥɢɡɚ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɨɰɟɧɤɟ ɜɚɪɢɚɧɬɨɜ ɩɭɬɟɦ ɜɵɹɜɥɟɧɢɹ 

ɩɪɟɢɦɭɳɟɫɬɜ ɢ ɧɟɞɨɫɬɚɬɤɨɜ ɫ ɰɟɥɶɸ ɜɵɛɨɪɚ ɧɚɢɛɨɥɟɟ ɨɩɬɢɦɚɥɶɧɨɝɨ ɜɚɪɢɚɧɬɚ. 
 

Ɍɚɛɥɢɰɚ 1.1 – ȼɚɪɢɚɧɬ 14ɯ6FA+4ɯɄɍ+5ɯɉȼɄ 
ɉɪɟɢɦɭɳɟɫɬɜɚ ɇɟɞɨɫɬɚɬɤɢ 

Ʉɨɪɨɬɤɨɟ ɜɪɟɦɹ ɫɬɪɨɢɬɟɥɶɫɬɜɚ  
ɇɢɡɤɚɹ ɫɬɨɢɦɨɫɬɶ ɨɛɨɪɭɞɨɜɚɧɢɹ  
Ʉɨɦɩɚɤɬɧɨɫɬɶ 
Ɉɬɫɭɬɫɬɜɢɟ ɧɟɨɛɯɨɞɢɦɨɫɬɢ  
ɜ ɭɬɢɥɢɡɚɰɢɢ ɡɨɥɨɲɥɚɤɨɜɵɯ ɨɬɯɨɞɨɜ 
ɇɢɡɤɢɣ ɪɚɫɯɨɞ ɨɯɥɚɠɞɚɸɳɟɣ ɜɨɞɵ ɩɨ 
ɫɪɚɜɧɟɧɢɸ ɫ ɉɌɍ Ɇɟɧɶɲɟ ɜɪɟɞɧɵɯ ɜɵɛɪɨɫɨɜ, 
ɤɚɤ ɫɥɟɞɫɬɜɢɟ ɭɥɭɱɲɟɧɢɟ ɷɤɨɥɨɝɢɱɟɫɤɨɣ 
ɨɛɫɬɚɧɨɜɤɢ ɜ ɝɨɪɨɞɟ 

Ɉɬɫɭɬɫɬɜɢɟ ɨɛɭɱɟɧɧɨɝɨ ɩɟɪɫɨɧɚɥɚ 
ȼɨɡɦɨɠɧɨɟ ɫɬɪɨɢɬɟɥɶɫɬɜɨ ȽɊɋ ɢ ȽɊɉ, 
ɞɨɠɢɦɧɨɣ ɤɨɦɩɪɟɫɫɨɪɧɨɣ ɩɪɢɪɨɞɧɨɝɨ 
ɝɚɡɚ ɞɥɹ ɩɨɞɚɱɢ ɧɚ ȽɌɍ 
Ȼɨɥɟɟ ɜɵɫɨɤɚɹ ɫɬɨɢɦɨɫɬɶ ɠɢɡɧɟɧɧɨɝɨ 
ɰɢɤɥɚ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɤɥɚɫɫɢɱɟɫɤɢɦɢ 
ɉɌɍ 
Ɇɟɧɶɲɢɣ ɦɟɠɪɟɦɨɧɬɧɵɣ ɪɟɫɭɪɫ ɩɨ 
ɫɪɚɜɧɟɧɢɸ ɫ ɉɌɍ 

Ɉɛɨɪɭɞɨɜɚɧɢɟ ɩɪɨɢɡɜɟɞɟɧɧɨɟ ɧɚ ɬɟɪɪɢɬɨɪɢɢ 
ɊɎ 
ȼɵɫɨɤɚɹ ɦɚɧɟɜɪɟɧɧɨɫɬɶ ɩɪɢ ɜɵɪɚɛɨɬɤɟ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ (4 ɧɟɡɚɜɢɫɢɦɵɯ ɷɧɟɪɝɨɛɥɨɤɚ) 
ɉɨɜɵɲɟɧɢɟ ɬɟɯɧɢɱɟɫɤɨɝɨ ɭɪɨɜɧɹ 
ɩɪɨɢɡɜɨɞɫɬɜɚ 
ɍɧɢɮɢɤɚɰɢɹ ɩɨ ɨɬɧɨɲɟɧɢɸ ɤ ɬɭɪɛɢɧɚɦ 6F03 

ɍɞɨɪɨɠɚɧɢɟ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɨɛɜɨɞɧɨɣ 
ɥɢɧɢɢ ɜɨɞɨɝɪɟɣɧɨɝɨ ɤɨɬɥɚ ɭɬɢɥɢɡɚɬɨɪɚ 
ɇɢɡɤɢɣ ɄɉȾ ɩɪɢ ɨɬɫɭɬɫɬɜɢɢ ɬɟɩɥɨɜɨɝɨ 
ɩɨɬɪɟɛɢɬɟɥɹ (ɪɚɛɨɬɚ ɱɟɪɟɡ ɛɚɣɩɚɫ Ʉɍ) 
-ɉɨɬɟɪɹ ɪɵɧɤɚ ɫɛɵɬɚ ɭɝɥɹ 
-ɇɟɨɛɯɨɞɢɦɨɫɬɶ ɭɫɬɚɧɨɜɤɢ ɩɭɫɤɨɜɵɯ 
ɩɚɪɨɜɵɯ ɤɨɬɥɨɜ. 
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Ɍɚɛɥɢɰɚ 1.2 – ȼɚɪɢɚɧɬ 2 3ɯ6FA+3ɯɉ88+2ɯɌ-40/50-8,8+6ɯ Ʉȼ-ȽɆ-209-
150+2ɯɌɌ-200 

ɉɪɟɢɦɭɳɟɫɬɜɚ ɇɟɞɨɫɬɚɬɤɢ 

Ʉɨɪɨɬɤɨɟ ɜɪɟɦɹ ɫɬɪɨɢɬɟɥɶɫɬɜɚ  
ɇɢɡɤɚɹ ɫɬɨɢɦɨɫɬɶ ɨɛɨɪɭɞɨɜɚɧɢɹ  
Ʉɨɦɩɚɤɬɧɨɫɬɶ 
Ɉɬɫɭɬɫɬɜɢɟ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɜ ɭɬɢɥɢɡɚɰɢɢ 
ɡɨɥɨɲɥɚɤɨɜɵɯ ɨɬɯɨɞɨɜ 
Ɇɟɧɶɲɟ ɜɪɟɞɧɵɯ ɜɵɛɪɨɫɨɜ ɩɨ ɫɪɚɜɧɟɧɢɸ 
ɫ ɉɋɍ, ɤɚɤ ɫɥɟɞɫɬɜɢɟ ɭɥɭɱɲɟɧɢɟ 
ɷɤɨɥɨɝɢɱɟɫɤɨɣ ɨɛɫɬɚɧɨɜɤɢ ɜ ɝɨɪɨɞɟ 
Ɉɛɨɪɭɞɨɜɚɧɢɟ ɩɪɨɢɡɜɟɞɟɧɧɨɟ ɧɚ 
ɬɟɪɪɢɬɨɪɢɢ ɊɎ 
ɉɨɜɵɲɟɧɢɟ ɬɟɯɧɢɱɟɫɤɨɝɨ ɭɪɨɜɧɹ 
ɩɪɨɢɡɜɨɞɫɬɜɚ 
ɍɧɢɮɢɤɚɰɢɹ ɩɨ ɨɬɧɨɲɟɧɢɸ ɤ ɬɭɪɛɢɧɚɦ 
6F03 
Ȼɨɥɟɟ ɜɵɫɨɤɢɣ ɄɉȾ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ȽɌɍ 

Ɉɬɫɭɬɫɬɜɢɟ ɨɛɭɱɟɧɧɨɝɨ ɩɟɪɫɨɧɚɥɚ 
ȼɨɡɦɨɠɧɨɟ ɫɬɪɨɢɬɟɥɶɫɬɜɨ ȽɊɋ ɢ ȽɊɉ, 
ɞɨɠɢɦɧɨɣ ɤɨɦɩɪɟɫɫɨɪɧɨɣ ɩɪɢɪɨɞɧɨɝɨ ɝɚɡɚ ɞɥɹ 
ɩɨɞɚɱɢ ɧɚ ȽɌɍ 
Ȼɨɥɟɟ ɜɵɫɨɤɚɹ ɫɬɨɢɦɨɫɬɶ ɠɢɡɧɟɧɧɨɝɨ ɰɢɤɥɚ ɩɨ 
ɫɪɚɜɧɟɧɢɸ ɫ ɤɥɚɫɫɢɱɟɫɤɢɦɢ ɉɌɍ 
Ɇɟɧɶɲɢɣ ɦɟɠɪɟɦɨɧɬɧɵɣ ɪɟɫɭɪɫ ɩɨ ɫɪɚɜɧɟɧɢɸ  
ɫ ɉɌɍ 
ɉɨɬɟɪɹ ɪɵɧɤɚ ɫɛɵɬɚ ɭɝɥɹ 
Ȼɨɥɟɟ ɧɢɡɤɚɹ ɦɚɧёɜɪɟɧɧɨɫɬɶ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ 
ȽɌɍ ɢ 3ɉȽɍ 
ȼɵɫɨɤɢɣ ɪɚɫɯɨɞ ɨɯɥɚɠɞɚɸɳɟɣ ɜɨɞɵ ɩɨ 
ɫɪɚɜɧɟɧɢɸ ɫ ȽɌɍ 

 
Ɍɚɛɥɢɰɚ 1.3 – ȼɚɪɢɚɧɬ 3 3ɯ6FA+3ɯɉ88+3ɯɌ-28/35-8,8/0,1+5ɯɄȼ-ȽɆ-209-
150+2ɯɌɌ-200 

ɉɪɟɢɦɭɳɟɫɬɜɚ ɇɟɞɨɫɬɚɬɤɢ 
Ʉɨɪɨɬɤɨɟ ɜɪɟɦɹ ɫɬɪɨɢɬɟɥɶɫɬɜɚ  Ɉɬɫɭɬɫɬɜɢɟ ɨɛɭɱɟɧɧɨɝɨ ɩɟɪɫɨɧɚɥɚ 

ɇɢɡɤɚɹ ɫɬɨɢɦɨɫɬɶ ɨɛɨɪɭɞɨɜɚɧɢɹ 
Ʉɨɦɩɚɤɬɧɨɫɬɶ 
Ɉɬɫɭɬɫɬɜɢɟ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɜ ɭɬɢɥɢɡɚɰɢɢ 
ɡɨɥɨɲɥɚɤɨɜɵɯ ɨɬɯɨɞɨɜ 
Ɇɟɧɶɲɟ ɜɪɟɞɧɵɯ ɜɵɛɪɨɫɨɜ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ 
ɉɋɍ, ɤɚɤ ɫɥɟɞɫɬɜɢɟ ɭɥɭɱɲɟɧɢɟ 
ɷɤɨɥɨɝɢɱɟɫɤɨɣ ɨɛɫɬɚɧɨɜɤɢ ɜ ɝɨɪɨɞɟ 
Ɉɛɨɪɭɞɨɜɚɧɢɟ ɩɪɨɢɡɜɟɞɟɧɧɨɟ ɧɚ ɬɟɪɪɢɬɨɪɢɢ 
ɊɎ 
ɉɨɜɵɲɟɧɢɟ ɬɟɯɧɢɱɟɫɤɨɝɨ ɭɪɨɜɧɹ 
ɩɪɨɢɡɜɨɞɫɬɜɚ 
ɍɧɢɮɢɤɚɰɢɹ ɩɨ ɨɬɧɨɲɟɧɢɸ ɤ ɬɭɪɛɢɧɚɦ 6F03 
Ȼɨɥɟɟ ɜɵɫɨɤɢɣ ɄɉȾ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ȽɌɍ 
ɋɚɦɵɣ ɜɵɫɨɤɢɣ ɄɉȾ ɢɡ ɪɚɫɫɦɚɬɪɢɜɚɟɦɵɯ 
ɜɚɪɢɚɧɬɨɜ 
ȼɨɡɦɨɠɧɨɫɬɶ ɜɵɪɚɛɨɬɤɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɜ 
ɤɨɦɛɢɧɢɪɨɜɚɧɧɨɦ ɰɢɤɥɟ 
ɇɟɡɚɜɢɫɢɦɨɫɬɶ ɷɧɟɪɝɨɛɥɨɤɨɜ 
Ȼɨɥɟɟ ɜɵɫɨɤɚɹ ɷɥɟɤɬɪɢɱɟɫɤɚɹ ɢ ɬɟɩɥɨɜɚɹ 
ɦɨɳɧɨɫɬɶ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɞɪɭɝɢɦɢ 
ɩɪɟɞɫɬɚɜɥɟɧɧɵɦɢ ɜɚɪɢɚɧɬɚɦɢ 

 ȼɨɡɦɨɠɧɨɟ ɫɬɪɨɢɬɟɥɶɫɬɜɨ ȽɊɋ ɢ 
ȽɊɉ,ɞɨɠɢɦɧɨɣ ɤɨɦɩɪɟɫɫɨɪɧɨɣ ɩɪɢɪɨɞɧɨɝɨ 
ɝɚɡɚ ɞɥɹ ɩɨɞɚɱɢ ɧɚ ȽɌɍ 
Ȼɨɥɟɟ ɜɵɫɨɤɚɹ ɫɬɨɢɦɨɫɬɶ ɠɢɡɧɟɧɧɨɝɨ 
ɰɢɤɥɚ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɤɥɚɫɫɢɱɟɫɤɢɦɢ ɉɌɍ 
Ɇɟɧɶɲɢɣ ɦɟɠɪɟɦɨɧɬɧɵɣ ɪɟɫɭɪɫ ɩɨ 
ɫɪɚɜɧɟɧɢɸ  ɫ ɉɌɍ 
ɉɨɬɟɪɹ ɪɵɧɤɚ ɫɛɵɬɚ ɭɝɥɹ 
ȼɵɫɨɤɢɣ ɪɚɫɯɨɞ ɨɯɥɚɠɞɚɸɳɟɣ ɜɨɞɵ ɩɨ 
ɫɪɚɜɧɟɧɢɸ ɫ ȽɌɍ 
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Ɍɚɛɥɢɰɚ 1.4 – ȼɚɪɢɚɧɬ 4. 3ɯPG6111FA+3ɯHRSG 108/20,8-9,3/0,6-545/227+3ɯɄɌ-
28/35-8,8/0,1+6ɯɄȼ-ȽɆ-209-150+2ɯɌɌ-200 

ɉɪɟɢɦɭɳɟɫɬɜɚ ɇɟɞɨɫɬɚɬɤɢ 

Ʉɨɦɩɚɤɬɧɨɫɬɶ 
Ɉɬɫɭɬɫɬɜɢɟ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɜ 
ɭɬɢɥɢɡɚɰɢɢ ɡɨɥɨɲɥɚɤɨɜɵɯ ɨɬɯɨɞɨɜ 
Ɇɟɧɶɲɟ ɜɪɟɞɧɵɯ ɜɵɛɪɨɫɨɜ ɩɨ 
ɫɪɚɜɧɟɧɢɸ ɫ ɉɋɍ, ɤɚɤ ɫɥɟɞɫɬɜɢɟ 
ɭɥɭɱɲɟɧɢɟ ɷɤɨɥɨɝɢɱɟɫɤɨɣ 
ɨɛɫɬɚɧɨɜɤɢ ɜ ɝɨɪɨɞɟ 

ȼɵɫɨɤɚɹ ɫɬɨɢɦɨɫɬɶ ɨɛɨɪɭɞɨɜɚɧɢɹ 
Ɉɬɫɭɬɫɬɜɢɟ ɨɛɭɱɟɧɧɨɝɨ ɩɟɪɫɨɧɚɥɚ 
Ⱦɨɥɝɨɟ ɜɪɟɦɹ ɞɨɫɬɚɜɤɢ ɨɛɨɪɭɞɨɜɚɧɢɹ 
ɋɥɨɠɧɨɫɬɶ ɜ ɨɛɫɥɭɠɢɜɚɧɢɢ 
ȼɨɡɦɨɠɧɵɟ ɫɪɵɜɵ ɩɨɫɬɚɜɨɤ ɨɛɨɪɭɞɨɜɚɧɢɹ ɜ ɫɜɹɡɢ 
ɫ ɫɚɧɤɰɢɨɧɧɵɦ ɞɚɜɥɟɧɢɟɦ ɧɚ ɊɎ 

ȼɨɡɦɨɠɧɨɫɬɶ ɜɵɪɚɛɨɬɤɢ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɜ ɤɨɦɛɢɧɢɪɨɜɚɧɧɨɦ 
ɰɢɤɥɟ 
 

ɇɢɡɤɚɹ ɭɫɬɚɧɨɜɥɟɧɧɚɹ ɷɥɟɤɬɪɢɱɟɫɤɚɹ ɢ ɬɟɩɥɨɜɚɹ 
ɦɨɳɧɨɫɬɶ, ɨɬɧɨɫɢɬɟɥɶɧɨ ɞɪɭɝɢɯ ɜɚɪɢɚɧɬɨɜ 
ȼɨɡɦɨɠɧɨɟ ɫɬɪɨɢɬɟɥɶɫɬɜɨ ȽɊɋ ɢ ȽɊɉ, ɞɨɠɢɦɧɨɣ 
ɤɨɦɩɪɟɫɫɨɪɧɨɣ ɩɪɢɪɨɞɧɨɝɨ ɝɚɡɚ ɞɥɹ ɩɨɞɚɱɢ ɧɚ ȽɌɍ 
Ȼɨɥɟɟ ɜɵɫɨɤɚɹ ɫɬɨɢɦɨɫɬɶ ɠɢɡɧɟɧɧɨɝɨ ɰɢɤɥɚ ɩɨ 
ɫɪɚɜɧɟɧɢɸ ɫ ɫɨɩɨɫɬɚɜɥɹɟɦɵɦɢ ɜɚɪɢɚɧɬɚɦɢ 
ɉɨɬɟɪɹ ɪɵɧɤɚ ɫɛɵɬɚ ɭɝɥɹ 
ȼɵɫɨɤɢɣ ɪɚɫɯɨɞ ɨɯɥɚɠɞɚɸɳɟɣ ɜɨɞɵ ɩɨ ɫɪɚɜɧɟɧɢɸ 
ɫ ȽɌɍ 
Ɂɚɜɢɫɢɦɨɫɬɶ ɨɬ ɞɪɭɝɢɯ ɫɬɪɚɧ ɜ ɨɬɧɨɲɟɧɢɢ 
ɩɨɫɬɚɜɨɤ ɡɚɩɚɫɧɵɯ ɱɚɫɬɟɣ 
ɋɥɨɠɧɨɫɬɢ ɜ ɪɟɦɨɧɬɟ 

   
ȼɫɟ ɩɪɟɞɫɬɚɜɥɟɧɧɵɟ ɜɚɪɢɚɧɬɵ ɭɞɨɜɥɟɬɜɨɪɹɸɬ ɬɪɟɛɨɜɚɧɢɹɦ ɩɨɤɪɵɬɢɹ 

ɬɟɩɥɨɜɨɣ ɢ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ, ɨɞɧɚɤɨ 3-ɣ ɩɪɟɞɫɬɚɜɥɟɧɧɵɣ ɜɚɪɢɚɧɬ 
ɹɜɥɹɟɬɫɹ ɛɨɥɟɟ ɷɮɮɟɤɬɢɜɧɵɦ. ȼ ɞɚɧɧɨɦ ɜɚɪɢɚɧɬɟ ɛɨɥɶɲɢɣ ɡɚɩɚɫ ɩɨ ɬɟɩɥɨɜɨɣ  
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, ɛɨɥɟɟ ɜɵɫɨɤɢɣ ɄɉȾ. Ɍɚɤɠɟ ɜɚɪɢɚɧɬ ɹɜɥɹɟɬɫɹ ɛɨɥɟɟ 
ɦɚɧɟɜɪɟɧɧɵɦ. ɉɨ ɫɭɳɟɫɬɜɭ ɩɨɥɨɠɢɬɟɥɶɧɵɯ ɩɪɢɡɧɚɤɨɜ ɜ ɪɚɡɪɚɛɨɬɤɭ 
ɩɪɢɧɢɦɚɟɬɫɹ ɜɚɪɢɚɧɬ №3 ɫ ɭɫɬɚɧɨɜɤɨɣ 3-ɯ ɉȽɍ. 

 
1.4 Ɉɩɢɫɚɧɢɟ ɨɛɨɪɭɞɨɜɚɧɢɹ 
 
1.4.1 Ƚɚɡɨɜɚɹ ɬɭɪɛɢɧɚ 6F 03 
 
Ɍɭɪɛɢɧɚ 6F.03 ɢɦɟɟɬ ɦɨɞɭɥɶɧɭɸ ɤɨɧɫɬɪɭɤɰɢɸ, ɩɨɡɜɨɥɹɸɳɢɣ ɨɛɟɫɩɟɱɢɬɶ 

ɛɵɫɬɪɵɣ ɦɨɧɬɚɠ ɫ ɦɢɧɢɦɚɥɶɧɵɦɢ ɡɚɬɪɚɬɚɦɢ. 
ɂɫɩɨɥɶɡɭɟɬɫɹ ɨɞɧɨɜɚɥɶɧɚɹ ɤɨɧɮɢɝɭɪɚɰɢɹ, ɫɤɪɟɩɥɟɧɧɵɣ ɛɨɥɬɚɦɢ ɪɨɬɨɪ ɫ 

ɝɟɧɟɪɚɬɨɪɨɦ, ɩɨɞɤɥɸɱɟɧɧɵɦ ɤ ɝɚɡɨɜɨɣ ɬɭɪɛɢɧɟ ɱɟɪɟɡ ɩɨɧɢɠɚɸɳɢɣ ɪɟɞɭɤɬɨɪ ɧɚ 
ɫɬɨɪɨɧɟ ɤɨɦɩɪɟɫɫɨɪɚ ɢɥɢ «ɯɨɥɨɞɧɨɣ» ɫɬɨɪɨɧɟ. Ⱦɚɧɧɚɹ ɤɨɧɫɬɪɭɤɰɢɹ 
ɨɛɟɫɩɟɱɢɜɚɟɬ ɨɫɟɜɨɣ ɜɵɯɥɨɩ ɨɬɯɨɞɹɳɢɯ ɝɚɡɨɜ, ɱɬɨ ɩɨɡɜɨɥɹɟɬ ɨɩɬɢɦɢɡɢɪɨɜɚɬɶ 
ɫɯɟɦɭ ɪɚɫɩɨɥɨɠɟɧɢɹ ɨɛɨɪɭɞɨɜɚɧɢɹ ɞɥɹ ɩɚɪɨɝɚɡɨɜɨɝɨ ɰɢɤɥɚ, ɚ ɬɚɤɠɟ 
ɭɬɢɥɢɡɚɰɢɸ ɬɟɩɥɚ ɨɬɯɨɞɹɳɢɯ ɝɚɡɨɜ. 
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ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ ȽɌɍ ɬɢɩɚ 6F.03 ɩɪɢ ɪɚɛɨɬɟ ɧɚ ɩɪɢɪɨɞɧɨɦ ɝɚɡɟ 
ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 5.  
 
Ɍɚɛɥɢɰɚ 1.5 – ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ ȽɌɍ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ȼɟɥɢɱɢɧɚ 

Ɍɟɦɩɟɪɚɬɭɪɚ ɨɤɪɭɠɚɸɳɟɝɨ ɜɨɡɞɭɯɚ, °ɋ 15 

Ɉɬɧɨɫɢɬɟɥɶɧɚɹ ɜɥɚɠɧɨɫɬɶ, % 60 

Ɇɨɳɧɨɫɬɶ ɛɪɭɬɬɨ ɧɚ ɤɥɟɦɦɚɯ ɝɟɧɟɪɚɬɨɪɚ, Ɇȼɬ 80,2 

Ɋɚɫɯɨɞ ɭɯɨɞɹɳɢɯ ɝɚɡɨɜ, 103 × ɤɝ/ɱ 761,7 

Ɋɚɫɯɨɞ ɬɨɩɥɢɜɧɨɝɨ ɝɚɡɚ, ɤɝ/ɱ 16400 

Ɍɟɦɩɟɪɚɬɭɪɚ ɬɨɩɥɢɜɧɨɝɨ ɝɚɡɚ ɧɚ ɜɯɨɞɟ ɜ ɬɭɪɛɢɧɭ, °ɋ 185 

Ɍɟɦɩɟɪɚɬɭɪɚ ɭɯɨɞɹɳɢɯ ɝɚɡɨɜ, °ɋ 609,5 

ɍɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɬɟɩɥɚ ɛɪɭɬɬɨ, ɤȾɠ/ɤȼɬ × ɱ 9,95 

NOx, ɦɝ/ɦ³ 28,98 

ɋɨɫɬɚɜ ɞɵɦɨɜɵɯ ɝɚɡɨɜ, % ɨɬ ɨɛɴɟɦɚ: 
H2O 
CO2 
N2 
O2 
Ar 

 
8,17 
3,85 
74,51 
12,59 
0,88 

ɍɪɨɜɟɧɶ ɲɭɦɚ (ɧɚ 1 ɦ ɫɨɝɥɚɫɧɨ ISO 3744), ɞȻ(Ⱥ) ≤85 

 
ɇɚ ɬɭɪɛɢɧɟ ɩɪɢɦɟɧɹɟɬɫɹ 18-ɫɬɭɩɟɧɱɚɬɵɣ ɨɫɟɜɨɣ ɤɨɦɩɪɟɫɫɨɪ ɫ ɨɞɧɢɦ 

ɪɹɞɨɦ ɪɟɝɭɥɢɪɭɟɦɵɯ ɜɯɨɞɧɵɯ ɥɨɩɚɬɨɤ ɢ ɫɬɟɩɟɧɶɸ ɩɨɜɵɲɟɧɢɹ ɞɚɜɥɟɧɢɹ 15,8:1. 
Ɇɟɠɫɬɭɩɟɧɱɚɬɵɣ ɨɬɛɨɪ ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ ɩɨɥɭɱɟɧɢɹ ɨɯɥɚɠɞɚɸɳɟɝɨ ɢ 
ɭɩɥɨɬɧɹɸɳɟɝɨ ɜɨɡɞɭɯɚ (ɫɨɩɥɚ ɬɭɪɛɢɧɵ, ɤɨɥɟɫɚ ɬɭɪɛɢɧɵ), ɢ ɞɥɹ 
ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɩɨɦɩɚɠɚ ɤɨɦɩɪɟɫɫɨɪɚ ɜɨ ɜɪɟɦɹ ɩɭɫɤɚ/ɨɫɬɚɧɨɜɚ. 

Ɉɫɟɜɨɣ ɤɨɦɩɪɟɫɫɨɪ ɫɨɫɬɨɢɬ ɢɡ ɪɨɬɨɪɚ ɢ ɤɨɪɩɭɫɚ ɫɬɚɬɨɪɚ. ɉɟɪɜɵɟ ɞɜɟ 
ɫɬɭɩɟɧɢ ɪɚɡɪɚɛɨɬɚɧɵ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɬɟɯɧɨɥɨɝɢɢ ɞɨɡɜɭɤɨɜɨɝɨ ɩɨɬɨɤɚ. Ɉɞɧɚ 
ɫɬɭɩɟɧɶ ɜɯɨɞɧɨɝɨ ɧɚɩɪɚɜɥɹɸɳɟɝɨ ɚɩɩɚɪɚɬɚ ɢ ɢɡɛɢɪɚɬɟɥɶɧɵɟ ɬɨɱɤɢ ɨɬɛɨɪɚ 
ɢɫɩɨɥɶɡɭɸɬɫɹ ɞɥɹ ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɩɨɦɩɚɠɚ ɜɨ ɜɪɟɦɹ ɩɭɫɤɚ. 

ɂɫɩɨɥɶɡɭɟɬɫɹ ɫɬɚɧɞɚɪɬɧɚɹ ɲɟɫɬɢɤɚɦɟɪɧɚɹ ɫɢɫɬɟɦɚ ɨɛɪɚɬɧɨɝɨ ɩɨɬɨɤɚ 
ɜɬɨɪɨɝɨ ɩɨɤɨɥɟɧɢɹ ɫ ɧɢɡɤɢɦ ɫɨɞɟɪɠɚɧɢɟɦ ɨɤɢɫɥɨɜ ɚɡɨɬɚ ɢ ɜɥɚɝɢ (DLN-2.6) ɫ 
ɲɟɫɬɶɸ ɫɨɩɥɚɦɢ ɧɚ ɤɚɦɟɪɭ. ɋɬɚɧɞɚɪɬɧɵɦɢ ɱɚɫɬɹɦɢ ɫɢɫɬɟɦɵ ɫɝɨɪɚɧɢɹ ɹɜɥɹɸɬɫɹ 
ɞɜɟ ɭɛɢɪɚɸɳɢɯɫɹ ɫɜɟɱɢ ɡɚɠɢɝɚɧɢɹ ɢ ɱɟɬɵɪɟ ɞɚɬɱɢɤɚ ɩɥɚɦɟɧɢ. Ⱦɵɦɨɝɚɪɧɵɟ 
ɬɪɭɛɵ ɫɨɟɞɢɧɹɸɬ ɤɚɠɞɭɸ ɤɚɦɟɪɭ ɫɝɨɪɚɧɢɹ ɫ ɫɨɫɟɞɧɢɦɢ ɤɚɦɟɪɚɦɢ ɫ ɨɛɟɢɯ 
ɫɬɨɪɨɧ. ɉɟɪɟɯɨɞɧɵɟ ɷɥɟɦɟɧɬɵ ɨɯɥɚɠɞɚɸɬɫɹ ɧɚɝɧɟɬɚɧɢɟɦ ɜɨɡɞɭɯɚ. 
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Ɍɟɩɥɨɡɚɳɢɬɧɨɟ ɩɨɤɪɵɬɢɟ ɤɚɦɟɪɵ ɫɝɨɪɚɧɢɹ ɢ ɩɟɪɟɯɨɞɧɵɟ ɷɥɟɦɟɧɬɵ ɧɚɧɨɫɢɬɫɹ 
ɧɚ ɜɧɭɬɪɟɧɧɢɟ ɫɬɟɧɤɢ ɮɭɬɟɪɨɜɤɢ ɤɚɦɟɪɵ ɫɝɨɪɚɧɢɹ ɞɥɹ ɭɜɟɥɢɱɟɧɢɹ 
ɦɟɠɪɟɦɨɧɬɧɨɝɨ ɩɟɪɢɨɞɚ.  

ɋɟɤɰɢɹ ɬɭɪɛɢɧɵ ɫɨɫɬɨɢɬ ɢɡ ɬɪɟɯ ɫɬɭɩɟɧɟɣ ɫ ɜɨɡɞɭɲɧɵɯ ɨɯɥɚɠɞɟɧɢɟɦ 
ɫɨɩɟɥ ɜɫɟɯ ɬɪɟɯ ɫɬɭɩɟɧɟɣ, ɚ ɬɚɤɠɟ ɩɟɪɜɨɣ ɢ ɜɬɨɪɨɣ ɫɬɭɩɟɧɟɣ ɪɚɛɨɱɢɯ ɥɨɩɚɬɨɤ. 
ɉɟɪɜɚɹ ɫɬɭɩɟɧɶ ɥɨɩɚɬɨɤ ɨɛɨɪɭɞɨɜɚɧɚ ɩɟɪɟɞɨɜɨɣ ɫɢɫɬɟɦɨɣ ɨɯɥɚɠɞɟɧɢɹ, 
ɪɚɫɫɱɢɬɚɧɧɨɣ ɧɚ ɜɵɫɨɤɭɸ ɬɟɦɩɟɪɚɬɭɪɭ ɫɠɢɝɚɧɢɹ. ȼ ɧɟɣ ɢɫɩɨɥɶɡɭɸɬɫɹ 
ɢɡɜɢɥɢɫɬɵɟ ɤɚɧɚɥɵ, ɜ ɤɨɬɨɪɵɯ ɨɛɪɚɡɭɸɬɫɹ ɡɚɜɢɯɪɟɧɢɹ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɟ 
ɩɪɨɯɨɠɞɟɧɢɟ ɨɯɥɚɠɞɚɸɳɟɝɨ ɜɨɡɞɭɯɚ ɱɟɪɟɡ ɤɪɨɦɤɢ ɥɨɩɚɬɨɤ, ɚ ɬɚɤɠɟ ɩɟɪɟɞɧɢɟ ɢ 
ɡɚɞɧɢɟ ɤɪɨɦɤɢ. Ʌɨɩɚɬɤɢ ɜɵɩɨɥɧɟɧɵ ɫ ɞɥɢɧɧɵɦɢ ɯɜɨɫɬɨɜɢɤɚɦɢ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ 
ɢɡɨɥɹɰɢɢ ɜɧɭɬɪɟɧɧɟɣ ɛɨɤɨɜɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɤɨɥɟɫɚ ɬɭɪɛɢɧɵ ɨɬ ɩɪ.ɨɯ.ɨɞ.ɚ 
ɝɨ.ɪɹ.ɱɢ.ɯ ɝɚɡɨɜ, ɚ ɥɨ.ɩɚ.ɬɤ.ɢ ɜɬ.ɨɪ.ɨɣ ɢ ɬɪ.ɟɬ.ɶɟ.ɣ ɫɬ.ɭɩ.ɟɧ.ɟɣ ɨɛ.ɨɪ.ɭɞ.ɨɜ.ɚɧ.ɵ 
ɜɫ.ɬɪ.ɨɟ.ɧɧ.ɵɦ.ɢ ɛɚ.ɧɞ.ɚɠ.ɚɦ.ɢ ɞɥ.ɹ ɩɪ.ɟɞ.ɨɬ.ɜɪ.ɚɳ.ɟɧ.ɢɹ ɭɫ.ɬɚ.ɥɨ.ɫɬ.ɢ ɥɨ.ɩɚ.ɬɨ.ɤ ɢ 
ɭɥ.ɭɱ.ɲɟ.ɧɢ.ɹ ɬɟɩɥɨɩɟɪɟɞɚɱɢ. ɉɟ.ɪɜ.ɚɹ ɫɬ.ɭɩ.ɟɧ.ɶ ɨɛ.ɨɪ.ɭɞ.ɨɜ.ɚɧ.ɚ ɨɬɞɟɥɶɧɵɦ, 
ɫɨ.ɫɬ.ɨɹ.ɳɢ.ɦ ɢɡ ɞɜ.ɭɯ ɱɚɫɬɟɣ, ɛɚɧɞɚɠɨɦ, ɨɛ.ɟɫ.ɩɟ.ɱɢ.ɜɚ.ɸɳ.ɢɦ ɭɦ.ɟɧ.ɶɲ.ɟɧ.ɧɵ.ɟ 
ɡɚ.ɡɨ.ɪɵ ɦɟ.ɠɞ.ɭ ɜɟ.ɧɰ.ɚɦ.ɢ ɥɨɩɚɬɨɤ. 

Ɋɨ.ɬɨ.ɪ ɢɦ.ɟɟ.ɬ ɨɞ.ɧɨ.ɜɚ.ɥɶ.ɧɭ.ɸ ɤɨ.ɧɫ.ɬɪ.ɭɤ.ɰɢ.ɸ ɫ ɞɜ.ɭɦ.ɹ ɩɨɞɲɢɩɧɢɤɚɦɢ, 
ɪɚ.ɫɫ.ɱɢ.ɬɚ.ɧɧ.ɭɸ ɧɚ ɜɵ.ɫɨ.ɤɢ.ɣ ɤɪ.ɭɬ.ɹɳ.ɢɣ ɦɨɦɟɧɬ, ɫ ɜɧ.ɭɬ.ɪɟ.ɧɧ.ɢɦ ɜɨ.ɡɞ.ɭɲ.ɧɵ.ɦ 
ɨɯ.ɥɚ.ɠɞ.ɟɧ.ɢɟ.ɦ ɞɥ.ɹ ɫɟ.ɤɰ.ɢɢ ɬɭɪɛɢɧɵ. Ʉɚ.ɤ ɤɨɦɩɪɟɫɫɨɪ, ɬɚ.ɤ ɢ ɫɟ.ɤɰ.ɢɹ ɬɭ.ɪɛ.ɢɧ.ɵ 
ɫɨ.ɫɬ.ɨɹ.ɬ ɢɡ ɢɧ.ɞɢ.ɜɢ.ɞɭ.ɚɥ.ɶɧ.ɵɯ ɲɩ.ɭɧ.ɬɨ.ɜɚ.ɧɧ.ɵɯ ɞɢɫɤɨɜ, ɫɤ.ɪɟ.ɩɥ.ɟɧ.ɧɵ.ɯ ɛɨɥɬɚɦɢ. 
Ʉɚ.ɠɞ.ɨɟ ɤɨ.ɥɟ.ɫɨ ɬɭ.ɪɛ.ɢɧ.ɵ ɩɪ.ɟɞ.ɜɚ.ɪɢ.ɬɟ.ɥɶ.ɧɨ ɧɚ.ɩɪ.ɹɠ.ɟɧ.ɨ ɜ ɩɪ.ɨɰ.ɟɫ.ɫɟ ɝɨ.ɪɹ.ɱɟ.ɝɨ 
ɜɪ.ɚɳ.ɟɧ.ɢɹ ɞɥ.ɹ ɫɧ.ɢɠ.ɟɧ.ɢɹ ɪɚ.ɛɨ.ɱɢ.ɯ ɧɚɩɪɹɠɟɧɢɣ. ɇɚ.ɩɪ.ɚɜ.ɥɟ.ɧɢ.ɟ ɜɪ.ɚɳ.ɟɧ.ɢɹ ɜɚ.ɥɚ 
— ɩɪ.ɨɬ.ɢɜ ɱɚ.ɫɨ.ɜɨ.ɣ ɫɬɪɟɥɤɢ, ɟɫ.ɥɢ ɫɦ.ɨɬ.ɪɟ.ɬɶ ɫɨ ɫɬ.ɨɪ.ɨɧ.ɵ ɜɵ.ɯɨ.ɞɧ.ɨɝ.ɨ ɮɥ.ɚɧ.ɰɚ 
ɝɚ.ɡɨ.ɜɨ.ɣ ɬɭ.ɪɛ.ɢɧ.ɵ (ɩ.ɟɪ.ɟɞ.ɧɟ.ɝɨ ɮɥ.ɚɧ.ɰɚ ɜɚ.ɥɚ ɤɨɦɩɪɟɫɫɨɪɚ). ɇɚ.ɝɪ.ɭɡ.ɨɱ.ɧɵ.ɣ 
ɪɟ.ɞɭ.ɤɬ.ɨɪ ɢɡ.ɦɟ.ɧɹ.ɟɬ ɧɚ.ɩɪ.ɚɜ.ɥɟ.ɧɢ.ɟ ɜɪ.ɚɳ.ɟɧ.ɢɹ ɜɨ ɜɪ.ɟɦ.ɹ ɩɪ.ɢɜ.ɟɞ.ɟɧ.ɢɹ ɜ ɞɜ.ɢɠ.ɟɧ.ɢɟ 
ɪɨ.ɬɨ.ɪɚ ɝɟɧɟɪɚɬɨɪɚ. Ɂɚ.ɦɟ.ɧɚ ɜ ɩɨ.ɥɟ.ɜɵ.ɯ ɭɫ.ɥɨ.ɜɢ.ɹɯ ɨɛ.ɟɫ.ɩɟ.ɱɢ.ɜɚ.ɟɬ.ɫɹ ɬɟɦ, ɱɬ.ɨ 
ɪɨ.ɬɨ.ɪ ɝɚ.ɡɨ.ɜɨ.ɣ ɬɭ.ɪɛ.ɢɧ.ɵ ɢɦ.ɟɟ.ɬ ɰɟ.ɥɶ.ɧɭ.ɸ ɤɨɧɫɬɪɭɤɰɢɸ. Ʌɨ.ɩɚ.ɬɤ.ɢ ɬɭ.ɪɛ.ɢɧ.ɵ 
(ɩ.ɨɜ.ɨɪ.ɨɬ.ɧɵ.ɟ ɥɨ.ɩɚ.ɬɤ.ɢ) ɦɨ.ɝɭ.ɬ ɡɚ.ɦɟ.ɧɹ.ɬɶ.ɫɹ ɤɨ.ɦɩ.ɥɟ.ɤɬ.ɚɦ.ɢ ɢɥ.ɢ ɢɧ.ɞɢ.ɜɢ.ɞɭ.ɚɥ.ɶɧ.ɨ 
ɛɟ.ɡ ɤɚ.ɤɨ.ɣ-.ɥɢ.ɛɨ ɛɚ.ɥɚ.ɧɫ.ɢɪ.ɨɜ.ɤɢ ɪɨ.ɬɨ.ɪɚ ɧɚ ɦɟɫɬɟ. 

ɉɹ.ɬɶ ɤɨ.ɪɩ.ɭɫ.ɨɜ ɬɭ.ɪɛ.ɢɧ.ɵ ɢ ɤɨ.ɦɩ.ɪɟ.ɫɫ.ɨɪ.ɚ ɢɦ.ɟɸ.ɬ ɪɚ.ɡɴ.ɟɦ ɜ 
ɝɨ.ɪɢ.ɡɨ.ɧɬ.ɚɥ.ɶɧ.ɨɣ ɩɥ.ɨɫ.ɤɨ.ɫɬ.ɢ ɞɥ.ɹ ɨɛ.ɥɟ.ɝɱ.ɟɧ.ɢɹ ɨɫ.ɦɨ.ɬɪ.ɨɜ ɢ ɬɟ.ɯɧ.ɢɱ.ɟɫ.ɤɨ.ɝɨ 
ɨɛɫɥɭɠɢɜɚɧɢɹ. Ⱦɥ.ɹ ɨɛ.ɟɫ.ɩɟ.ɱɟ.ɧɢ.ɹ ɜɢ.ɡɭ.ɚɥ.ɶɧ.ɵɯ ɩɪ.ɨɜ.ɟɪ.ɨɤ ɜ ɫɟ.ɤɰ.ɢɹ.ɯ ɬɭ.ɪɛ.ɢɧ.ɵ ɢ 
ɤɨ.ɦɩ.ɪɟ.ɫɫ.ɨɪ.ɚ ɩɪ.ɟɞ.ɭɫ.ɦɨ.ɬɪ.ɟɧ.ɵ ɨɬ.ɜɟ.ɪɫ.ɬɢ.ɹ ɞɥ.ɹ ɛɨɪɨɫɤɨɩɚ. 

Ƚɚ.ɡɨ.ɜɵ.ɟ ɬɭ.ɪɛ.ɢɧ.ɵ 6F.03 (6.F.A) ɭɫ.ɩɟ.ɲɧ.ɨ ɡɚ.ɪɟ.ɤɨ.ɦɟ.ɧɞ.ɨɜ.ɚɥ.ɢ ɫɟ.ɛɹ ɧɚ 
ɬɚ.ɤɢ.ɯ ɫɬ.ɚɧ.ɰɢ.ɹɯ ɤɚɤ: ɋɵ.ɡɪ.ɚɧ.ɫɤ.ɚɹ Ɍɗɐ, ɇɨ.ɜɨ.ɤɭ.ɣɛ.ɵɲ.ɟɜ.ɫɤ.ɚɹ Ɍɗɐ-1, 
Ʉɭ.ɪɝ.ɚɧ.ɫɤ.ɚɹ Ɍɗɐ-2, ȼɨ.ɥɨ.ɝɨ.ɞɫ.ɤɚ.ɹ Ɍɗɐ, Ʉɚ.ɡɚ.ɧɫ.ɤɚ.ɹ Ɍɗɐ-1, Ʉɚ.ɡɚ.ɧɫ.ɤɚ.ɹ Ɍɗɐ-2, 
Ʉɨ.ɥɩ.ɢɧ.ɫɤ.ɚɹ Ɍɗɐ, ɉɟ.ɪɟ.ɝɨ.ɥɶ.ɫɤ.ɚɹ Ɍɗɋ, Ɇɚ.ɹɤ.ɨɜ.ɫɤ.ɚɹ Ɍɗ.ɋ ɢ Ɍɚ.ɥɚ.ɯɨ.ɜɫ.ɤɚ.ɹ Ɍɗɋ. 
Ɍɚ.ɤɠ.ɟ ɞɚ.ɧɧ.ɵɟ ɝɚ.ɡɨ.ɬɭ.ɪɛ.ɢɧ.ɧɵ.ɟ ɭɫ.ɬɚ.ɧɨ.ɜɤ.ɢ ɩɨ.ɥɭ.ɱɢ.ɥɢ ɲɢ.ɪɨ.ɤɨ.ɟ ɩɪ.ɢɦ.ɟɧ.ɟɧ.ɢɟ ɜ 
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ɡɚ.ɩɚ.ɞɧ.ɵɯ ɫɬɪɚɧɚɯ, ɨɛ.ɳɟ.ɟ ɤɨ.ɥɢ.ɱɟ.ɫɬ.ɜɨ ɛɨ.ɥɟ.ɟ 16.0 ɞɟ.ɣɫ.ɬɜ.ɭɸ.ɳɢ.ɯ ɷɧ.ɟɪ.ɝɨ 
ɭɫɬɚɧɨɜɨɤ. ɂɡ.ɨɛ.ɪɚ.ɠɟ.ɧɢ.ɟ ɬɭ.ɪɛ.ɢɧ.ɵ ɩɪ.ɟɞ.ɫɬ.ɚɜ.ɥɟ.ɧɨ ɧɚ ɪɢ.ɫɭ.ɧɤ.ɟ 1 

 
 

Ɋɢ.ɫɭ.ɧɨ.ɤ 1.1 – Ƚɚ.ɡɨ.ɜɚ.ɹ ɬɭ.ɪɛ.ɢɧ.ɚ 6F.0.3 
 

1.4.2 ɉɚ.ɪ.ɨɜ.ɚɹ ɬɭ.ɪɛ.ɢɧ.ɚ ɄɌ-28/35-8,8/0,1 
  

Ɍɭ.ɪɛ.ɢɧ.ɚ ɨɞɧɨɰɢɥɢɧɞɪɨɜɚɹ. Ʉɚ.ɦɟ.ɪɨ.ɣ ɪɟ.ɝɭ.ɥɢ.ɪɭ.ɟɦ.ɨɝ.ɨ ɨɬ.ɨɩ.ɢɬ.ɟɥ.ɶɧ.ɨɝ.ɨ 
ɨɬ.ɛɨ.ɪɚ ɬɭ.ɪɛ.ɢɧ.ɚ ɞɟ.ɥɢ.ɬɫ.ɹ ɧɚ ɱɚ.ɫɬ.ɶ ɜɵ.ɫɨ.ɤɨ.ɝɨ ɞɚ.ɜɥ.ɟɧ.ɢɹ (ɑ.ȼȾ.) ɢ ɱɚ.ɫɬ.ɶ ɧɢ.ɡɤ.ɨɝ.ɨ 
ɞɚ.ɜɥ.ɟɧ.ɢɹ (ɑɇȾ). ȼ ɬɭ.ɪɛ.ɢɧ.ɟ ɩɪ.ɟɞ.ɭɫ.ɦɨ.ɬɪ.ɟɧ.ɵ ɩɪ.ɨɦ.ɟɠ.ɭɬ.ɨɱ.ɧɵ.ɣ ɜɜ.ɨɞ ɩɚ.ɪɚ ɜ 
ɑȼ.Ⱦ ɧɢ.ɡɤ.ɨɝ.ɨ ɞɚɜɥɟɧɢɹ, ɚ ɬɚ.ɤɠ.ɟ ɫɛ.ɪɨ.ɫ ɩɚ.ɪɚ ɢɡ ɫɢ.ɫɬ.ɟɦ.ɵ ɨɛ.ɨɝ.ɪɟ.ɜɚ ɮɥ.ɚɧ.ɰɟ.ɜ ɢ 
ɲɩ.ɢɥ.ɟɤ ɜ ɪɚ.ɫɲ.ɢɪ.ɢɬ.ɟɥ.ɶ ɞɪ.ɟɧ.ɚɠ.ɟɣ ɬɭ.ɪɛ.ɢɧ.ɧɨ.ɝɨ ɨɬɞɟɥɟɧɢɹ. 

Ʉɨ.ɪɩ.ɭɫ ɬɭ.ɪɛ.ɢɧ.ɵ ɨɩ.ɢɪ.ɚɟ.ɬɫ.ɹ ɞɜ.ɭɦ.ɹ ɥɚ.ɩɚ.ɦɢ ɜɵ.ɯɥ.ɨɩ.ɧɨ.ɣ ɱɚ.ɫɬ.ɢ ɧɚ 
ɮɭ.ɧɞ.ɚɦ.ɟɧ.ɬɧ.ɵɟ ɩɥɢɬɵ, ɚ ɥɚ.ɩɚ.ɦɢ ɩɟ.ɪɟ.ɞɧ.ɟɣ ɱɚ.ɫɬ.ɢ – ɧɚ ɤɨ.ɪɩ.ɭɫ ɩɟ.ɪɟ.ɞɧ.ɟɝ.ɨ 
ɩɨɞɲɢɩɧɢɤɚ, ɫɬ.ɨɹ.ɳɟ.ɝɨ ɧɚ ɫɤ.ɨɥ.ɶɡ.ɹɳ.ɢɯ ɨɩɨɪɚɯ, ɡɚ.ɤɪ.ɟɩ.ɥɟ.ɧɧ.ɵɯ ɧɚ ɩɟ.ɪɟ.ɞɧ.ɟɣ 
ɮɭ.ɧɞ.ɚɦ.ɟɧ.ɬɧ.ɨɣ ɩɥɢɬɟ. ɋɤ.ɨɥ.ɶɡ.ɹɳ.ɢɟ ɨɩ.ɨɪ.ɵ ɨɛ.ɟɫ.ɩɟ.ɱɢ.ɜɚ.ɸɬ ɜɨ.ɡɦ.ɨɠ.ɧɨ.ɫɬ.ɶ 
ɩɟ.ɪɟ.ɦɟ.ɳɟ.ɧɢ.ɹ ɤɨ.ɪɩ.ɭɫ.ɚ ɬɭ.ɪɛ.ɢɧ.ɵ ɜ ɨɫ.ɟɜ.ɨɦ ɧɚ.ɩɪ.ɚɜ.ɥɟ.ɧɢ.ɢ ɢ ɫɨ.ɯɪ.ɚɧ.ɟɧ.ɢɟ 
ɰɟɧɬɪɨɜɤɢ. 

Ɏɢ.ɤɫ.-ɩ.ɭɧ.ɤɬ.ɨɦ ɬɭ.ɪɛ.ɢɧ.ɵ ɹɜ.ɥɹ.ɟɬ.ɫɹ ɬɨ.ɱɤ.ɚ ɩɟ.ɪɟ.ɫɟ.ɱɟ.ɧɢ.ɹ ɜɟ.ɪɬ.ɢɤ.ɚɥ.ɶɧ.ɨɣ 
ɩɥɨɫɤɨɫɬɢ, ɩɪ.ɨɯ.ɨɞ.ɹɳ.ɟɣ ɱɟ.ɪɟ.ɡ ɨɫ.ɢ ɜɟ.ɪɬ.ɢɤ.ɚɥ.ɶɧ.ɵɯ ɲɩɨɧɨɤ, ɫ ɨɫ.ɶɸ ɲɩ.ɨɧ.ɨɤ 
ɨɩ.ɨɪ.ɧɵ.ɯ ɥɚ.ɩ ɜɵ.ɯɥ.ɨɩ.ɧɨ.ɣ ɱɚ.ɫɬ.ɢ ɤɨ.ɪɩ.ɭɫ.ɚ ɬɭɪɛɢɧɵ. 

Ɍɭ.ɪɛ.ɢɧ.ɚ ɫɧ.ɚɛ.ɠɟ.ɧɚ ɝɢ.ɞɪ.ɚɜ.ɥɢ.ɱɟ.ɫɤ.ɢɦ (ɦ.ɚɫ.ɥɹ.ɧɵ.ɦ) ɜɚ.ɥɨ.ɩɨ.ɜɨ.ɪɨ.ɬɧ.ɵɦ 
ɭɫ.ɬɪ.ɨɣ.ɫɬ.ɜɨ.ɦ (ȼɉɍ), ɭɫ.ɬɚ.ɧɨ.ɜɥ.ɟɧ.ɧɵ.ɦ ɧɚ ɤɪ.ɵɲ.ɤɟ ɡɚ.ɞɧ.ɟɝ.ɨ ɩɨɞɲɢɩɧɢɤɚ. 

ɇɚ ɤɪ.ɵɲ.ɤɟ ɤɨ.ɪɩ.ɭɫ.ɚ ɩɟ.ɪɟ.ɞɧ.ɟɝ.ɨ ɩɨ.ɞɲ.ɢɩ.ɧɢ.ɤɚ ɬɭ.ɪɛ.ɢɧ.ɵ ɭɫ.ɬɚ.ɧɨ.ɜɥ.ɟɧ ɛɥ.ɨɤ 
ɪɟ.ɝɭ.ɥɢ.ɪɨ.ɜɚ.ɧɢ.ɹ ɑȼȾ. ɋɟ.ɪɜ.ɨɦ.ɨɬ.ɨɪ ɑȼ.Ⱦ ɱɟ.ɪɟ.ɡ ɪɵ.ɱɚ.ɠɧ.ɭɸ ɩɟ.ɪɟ.ɞɚ.ɱɭ ɭɩ.ɪɚ.ɜɥ.ɹɟ.ɬ 
ɪɟ.ɝɭ.ɥɢ.ɪɭ.ɸɳ.ɢɦ.ɢ ɤɥ.ɚɩ.ɚɧ.ɚɦ.ɢ ɑȼȾ. 

Ɍɭ.ɪɛ.ɢɧ.ɚ ɫɧ.ɚɛ.ɠɟ.ɧɚ ɥɚ.ɛɢ.ɪɢ.ɧɬ.ɨɜ.ɵɦ.ɢ ɤɨ.ɧɰ.ɟɜ.ɵɦ.ɢ ɭɩɥɨɬɧɟɧɢɹɦɢ, 
ɩɪ.ɟɞ.ɨɬ.ɜɪ.ɚɳ.ɚɸ.ɳɢ.ɦɢ ɩɪ.ɨɬ.ɟɱ.ɤɢ ɩɚ.ɪɚ ɜ ɩɨ.ɦɟ.ɳɟ.ɧɢ.ɟ ɦɚ.ɲɢ.ɧɧ.ɨɝ.ɨ ɡɚɥɚ. 

ɋɜ.ɟɠ.ɢɣ ɩɚ.ɪ ɱɟ.ɪɟ.ɡ ɫɬ.ɨɩ.ɨɪ.ɧɵ.ɣ ɤɥ.ɚɩ.ɚɧ (ɋ.Ʉ) ɞɜ.ɭɦ.ɹ ɩɚ.ɪɚ.ɥɥ.ɟɥ.ɶɧ.ɵɦ.ɢ 
ɩɨ.ɬɨ.ɤɚ.ɦɢ ɩɨ.ɫɬ.ɭɩ.ɚɟ.ɬ ɜ ɩɚ.ɪɨ.ɜɭ.ɸ ɤɨ.ɪɨ.ɛɤ.ɭ ɬɭɪɛɢɧɵ, ɨɬ.ɤɭ.ɞɚ ɱɟ.ɪɟ.ɡ 
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ɪɟ.ɝɭ.ɥɢ.ɪɭ.ɸɳ.ɢɟ ɤɥ.ɚɩ.ɚɧ.ɵ ɦɟ.ɯɚ.ɧɢ.ɡɦ.ɚ ɩɚ.ɪɨ.ɪɚ.ɫɩ.ɪɟ.ɞɟ.ɥɟ.ɧɢ.ɹ ɑȼ.Ⱦ ɩɨ.ɩɚ.ɞɚ.ɟɬ ɜ 
ɩɪ.ɨɬ.ɨɱ.ɧɭ.ɸ ɱɚ.ɫɬ.ɶ ɬɭɪɛɢɧɵ.  
Ɍɚ.ɛɥ.ɢɰ.ɚ 1..6 – ɏɚ.ɪɚ.ɤɬ.ɟɪ.ɢɫ.ɬɢ.ɤɢ ɄɌ-28/35-8,8/0,1 

ɉɚɪɚɦɟɬɪɵ 
Ɋɟɠɢɦɵ 

Ɍɟɩɥɨɮɢɤɚɰɢɨɧɧɵɣ Ʉɨɧɞɟɧɫɚɰɢɨɧɧɵɣ 

ɗɥ.ɟɤ.ɬɪ.ɢɱ.ɟɫ.ɤɚ.ɹ ɦɨɳɧɨɫɬɶ, Ɇȼ.ɬ 28,1 35 

ɩɚ.ɪ ɜɵ.ɫɨ.ɤɨ.ɝɨ ɞɚɜɥɟɧɢɹ: 
ɞɚɜɥɟɧɢɟ, (ɚ.ɛɫ.) Ɇɉ.ɚ 
ɬɟɦɩɟɪɚɬɭɪɚ, °ɋ 
ɪɚɫɯɨɞ, ɬ/.ɱ 
 

8,8 8,8 

540 540 

109 109 

ɩɚ.ɪ ɧɢ.ɡɤ.ɨɝ.ɨ ɞɚɜɥɟɧɢɹ: 
ɞɚɜɥɟɧɢɟ, (ɚ.ɛɫ.) Ɇɉ.ɚ 
ɬɟɦɩɟɪɚɬɭɪɚ, °ɋ 
ɪɚɫɯɨɞ, ɬ/.ɱ 
 

0,56 0,56 

208 208 

18 18 

Ɋɟ.ɝɭ.ɥɢ.ɪɭ.ɟɦ.ɵɣ ɨɬɛɨɪ: 
ɞɚ.ɜɥ.ɟɧ.ɢɟ (ɚɛɫ), Ɇɉ.ɚ 
ɬɟɦɩɟɪɚɬɭɪɚ, °ɋ 
ɪɚɫɯɨɞ, ɬ/.ɱ 
 

0,7 - 

89 - 

120,19 - 

Ɋɚ.ɫɯ.ɨɞ ɩɚ.ɪɚ ɱɟ.ɪɟ.ɡ ɑɇȾ, ɬ/.ɱ 5,29 - 

Ⱦɚ.ɜɥ.ɟɧ.ɢɟ ɡɚ ɬɭ.ɪɛ.ɢɧ.ɨɣ (ɚɛɫ.), Ɇɉ.ɚ 0,035 0,068 

Ɋɚ.ɫɯ.ɨɞ ɨɯ.ɥɚ.ɠɞ.ɚɸ.ɳɟ.ɣ ɜɨɞɵ, ɬ/.ɱ 4600 4600 

Ɍɟ.ɦɩ.ɟɪ.ɚɬ.ɭɪ.ɚ ɨɯ.ɥɚ.ɠɞ.ɚɸ.ɳɟ.ɣ ɜɨɞɵ, ɬ/.ɱ 8 14,6 

ɍɞ.ɟɥ.ɶɧ.ɵɣ ɪɚ.ɫɯ.ɨɞ ɬɟɩɥɨɬɵ, ɤȾ.ɠ/.ɤȼ.ɬɱ 
(ɤ.ɤɚ.ɥ/.ɤȼ.ɬɱ.) 

- 11.71.9 (2.79.9) 

 
Ⱦɥ.ɹ ɪɟ.ɝɭ.ɥɢ.ɪɨ.ɜɚ.ɧɢ.ɹ ɞɚ.ɜɥ.ɟɧ.ɢɹ ɩɚ.ɪɚ ɜ ɤɚ.ɦɟ.ɪɟ ɨɬ.ɨɩ.ɢɬ.ɟɥ.ɶɧ.ɨɝ.ɨ ɨɬ.ɛɨ.ɪɚ 

ɭɫ.ɬɚ.ɧɨ.ɜɥ.ɟɧ.ɚ ɩɨ.ɜɨ.ɪɨ.ɬɧ.ɚɹ ɞɢɚɮɪɚɝɦɚ. ɉɪ.ɢɜ.ɨɞ – ɨɬ ɫɟ.ɪɜ.ɨɦ.ɨɬ.ɨɪ.ɚ ɛɥ.ɨɤ.ɚ 
ɪɟ.ɝɭ.ɥɢ.ɪɨ.ɜɚ.ɧɢ.ɹ ɑɇȾ, ɭɫ.ɬɚ.ɧɨ.ɜɥ.ɟɧ.ɧɨ.ɝɨ ɧɚ ɧɢ.ɠɧ.ɟɣ ɩɨ.ɥɨ.ɜɢ.ɧɟ ɤɨ.ɪɩ.ɭɫ.ɚ ɬɭɪɛɢɧɵ. 

ɇɚ ɬɪ.ɭɛ.ɨɩ.ɪɨ.ɜɨ.ɞɟ ɩɪ.ɨɦ.ɟɠ.ɭɬ.ɨɱ.ɧɨ.ɝɨ ɩɨ.ɞɜ.ɨɞ.ɚ ɩɚ.ɪɚ ɜ ɬɭ.ɪɛ.ɢɧ.ɭ ɢɡ Ʉɇ.Ⱦ 
ɭɫ.ɬɚ.ɧɨ.ɜɥ.ɟɧ.ɚ ɪɟ.ɝɭ.ɥɢ.ɪɭ.ɸɳ.ɚɹ ɡɚ.ɫɥ.ɨɧ.ɤɚ ɫ ɝɢɞɪɨɩɪɢɜɨɞɨɦ. 
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Ɋɢ.ɫɭ.ɧɨ.ɤ 1..2 –  ɉɚ.ɪɨ.ɜɚ.ɹ ɬɭ.ɪɛ.ɢɧ.ɚ ɄɌ.-2.8/.35 

1.4.3 ȼɨ.ɞɨ.ɝɪ.ɟɣ.ɧɵ.ɣ ɤɨ.ɬɟ.ɥ Ʉȼ.-Ƚ.Ɇ-.20.9-.15.0 (ɉ.Ɍȼ.Ɇ-.18.0) 
 
Ʉɨ.ɬɟ.ɥ ɨɛ.ɨɪ.ɭɞ.ɨɜ.ɚɧ 20 ɝɚ.ɡɨ.ɞɢ.ɡɟ.ɥɶ.ɧɵ.ɦɢ ɝɨɪɟɥɤɚɦɢ, ɭɫ.ɬɚ.ɧɚ.ɜɥ.ɢɜ.ɚɟ.ɦɵ.ɦɢ ɜ 

ɞɜ.ɚ ɹɪɭɫɚ, ɫ ɢɧ.ɞɢ.ɜɢ.ɞɭ.ɚɥ.ɶɧ.ɵɦ ɞɭ.ɬɶ.ɟɜ.ɵɦ ɜɟ.ɧɬ.ɢɥ.ɹɬ.ɨɪ.ɨɦ ɧɚ ɤɚ.ɠɞ.ɨɣ ɝɨɪɟɥɤɟ. 
Ʉɨ.ɧɫ.ɬɪ.ɭɤ.ɰɢ.ɹ ɝɨ.ɪɟ.ɥɤ.ɢ ɩɪ.ɟɞ.ɭɫ.ɦɚ.ɬɪ.ɢɜ.ɚɟ.ɬ ɩɟ.ɪɢ.ɮɟ.ɪɢ.ɣɧ.ɵɣ ɩɨ.ɞɜ.ɨɞ ɝɚɡɚ. 

ɉɨ.ɞɨ.ɝɪ.ɟɜ ɜɨ.ɡɞ.ɭɯ.ɚ ɜ ɤɨ.ɬɥ.ɟ ɨɬɫɭɬɫɬɜɭɟɬ. Ɋɟ.ɝɭ.ɥɢ.ɪɨ.ɜɚ.ɧɢ.ɟ 
ɩɪ.ɨɢ.ɡɜ.ɨɞ.ɢɬ.ɟɥ.ɶɧ.ɨɫ.ɬɢ ɤɨ.ɬɥ.ɚ ɩɪ.ɨɢ.ɡɜ.ɨɞ.ɢɬ.ɫɹ ɩɨ.ɩɚ.ɪɧ.ɵɦ ɜɤ.ɥɸ.ɱɟ.ɧɢ.ɟɦ ɢɥ.ɢ 
ɨɬ.ɤɥ.ɸɱ.ɟɧ.ɢɟ.ɦ ɜɫ.ɬɪ.ɟɱ.ɧɨ ɪɚ.ɫɩ.ɨɥ.ɨɠ.ɟɧ.ɧɵ.ɯ ɝɨɪɟɥɨɤ. ɉɪ.ɟɞ.ɟɥ.ɵ ɪɟ.ɝɭ.ɥɢ.ɪɨ.ɜɚ.ɧɢ.ɹ 
ɩɪ.ɨɢ.ɡɜ.ɨɞ.ɢɬ.ɟɥ.ɶɧ.ɨɫ.ɬɢ 30-100%. ɂɡ.ɦɟ.ɧɟ.ɧɢ.ɟ ɧɚ.ɝɪ.ɭɡ.ɤɢ ɤɨ.ɬɥ.ɚ ɩɪ.ɨɢ.ɡɜ.ɨɞ.ɢɬ.ɫɹ ɡɚ 
ɫɱ.ёɬ ɢɡ.ɦɟ.ɧɟ.ɧɢ.ɹ ɬɟ.ɦɩ.ɟɪ.ɚɬ.ɭɪ.ɵ ɜɨɞɵ, ɪɚ.ɫɯ.ɨɞ ɤɨ.ɬɨ.ɪɨ.ɣ ɩɨ.ɞɞ.ɟɪ.ɠɢ.ɜɚ.ɟɬ.ɫɹ 
ɩɨɫɬɨɹɧɧɵɦ. Ɉɛ.ɦɭ.ɪɨ.ɜɤ.ɚ ɤɨ.ɬɥ.ɚ ɨɛ.ɥɟ.ɝɱ.ёɧ.ɧɚ.ɹ ɧɚ.ɬɪ.ɭɛ.ɧɨ.ɝɨ ɬɢ.ɩɚ ɢɡ 
ɦɢ.ɧɟ.ɪɚ.ɥɨ.ɜɚ.ɬɧ.ɵɯ ɩɥ.ɢɬ ɫ ɤɪ.ɟɩ.ɥɟ.ɧɢ.ɟɦ ɢɯ ɤ ɧɚ.ɬɪ.ɭɛ.ɧɨ.ɣ ɨɛɲɢɜɤɟ. Ʉɨ.ɧɫ.ɬɪ.ɭɤ.ɰɢ.ɹ 
ɨɛ.ɦɭ.ɪɨ.ɜɤ.ɢ ɞɨ.ɩɭ.ɫɤ.ɚɟ.ɬ ɟё ɦɨ.ɧɬ.ɚɠ ɫɨ.ɜɦ.ɟɫ.ɬɧ.ɨ ɫ ɛɥ.ɨɤ.ɚɦ.ɢ ɤɨɬɥɚ. Ȼɥ.ɨɤ.ɢ 
ɩɨ.ɫɬ.ɭɩ.ɚɸ.ɬ ɫ ɡɚ.ɜɨ.ɞɚ.-ɢ.ɡɝ.ɨɬ.ɨɜ.ɢɬ.ɟɥ.ɹ ɧɟɨɛɦɭɪɨɜɚɧɧɵɦɢ. 

Ɍɨ.ɩɨ.ɱɧ.ɚɹ ɤɚ.ɦɟ.ɪɚ ɩɪ.ɟɞ.ɧɚ.ɡɧ.ɚɱ.ɟɧ.ɚ ɞɥ.ɹ ɫɠ.ɢɝ.ɚɧ.ɢɹ ɞɢ.ɡɟ.ɥɶ.ɧɨ.ɝɨ ɬɨ.ɩɥ.ɢɜ.ɚ ɢ 
ɩɪ.ɢɪ.ɨɞ.ɧɨ.ɝɨ ɝɚɡɚ. ɋɬ.ɟɧ.ɵ ɬɨ.ɩɨ.ɱɧ.ɨɣ ɤɚ.ɦɟ.ɪɵ ɩɨ.ɥɧ.ɨɫ.ɬɶ.ɸ ɷɤ.ɪɚ.ɧɢ.ɪɨ.ɜɚ.ɧɵ 
ɬɪ.ɭɛ.ɚɦ.ɢ 60.ɯ3 ɦɦ ɫ ɲɚ.ɝɨ.ɦ S=.64 ɦɦ. Ɍɪ.ɭɛ.ɵ ɷɤ.ɪɚ.ɧɨ.ɜ ɫɨ.ɟɞ.ɢɧ.ɟɧ.ɵ ɦɟ.ɠɞ.ɭ ɫɨ.ɛɨ.ɣ 
ɞɜ.ɭɦ.ɹ ɝɨ.ɪɢ.ɡɨ.ɧɬ.ɚɥ.ɶɧ.ɵɦ.ɢ ɩɨ.ɹɫ.ɚɦ.ɢ ɠёɫɬɤɨɫɬɢ. Ɉɛ.ɴё.ɦ ɬɨ.ɩɨ.ɱɧ.ɨɣ ɤɚ.ɦɟ.ɪɵ ɪɚ.ɜɟ.ɧ 
46.1 ɦ³. ɗɮ.ɮɟ.ɤɬ.ɢɜ.ɧɚ.ɹ ɩɨ.ɜɟ.ɪɯ.ɧɨ.ɫɬ.ɶ ɧɚ.ɝɪ.ɟɜ.ɚ ɤɨ.ɬɥ.ɚ – 47.9 ɦ2. Ɍɨ.ɩɨ.ɱɧ.ɚɹ ɤɚ.ɦɟ.ɪɚ 
ɪɚ.ɡɞ.ɟɥ.ɟɧ.ɚ ɧɚ ɬɪ.ɢ ɱɚ.ɫɬ.ɢ ɞɜ.ɭɦ.ɹ ɞɜ.ɭɯ.ɫɜ.ɟɬ.ɧɵ.ɦɢ ɷɤɪɚɧɚɦɢ. 
 

Ʉɨ.ɧɜ.ɟɤ.ɬɢ.ɜɧ.ɚɹ ɱɚ.ɫɬ.ɶ ɫɨ.ɫɬ.ɨɢ.ɬ ɢɡ 17.6 ɫɟɤɰɢɣ. U-.ɨɛ.ɪɚ.ɡɧ.ɵɟ ɡɦ.ɟɟ.ɜɢ.ɤɢ ɢɡ 
ɬɪ.ɭɛ 28ɯ3ɦɦ, ɜɜ.ɚɪ.ɟɧ.ɧɵ.ɟ ɫɜ.ɨɢ.ɦɢ ɤɨ.ɧɰ.ɚɦ.ɢ ɜ ɫɬ.ɨɹ.ɤɢ 83ɯ3,5 ɦɦ, ɨɛ.ɪɚ.ɡɭ.ɸɬ 
ɫɟɤɰɢɸ. Ɂɦ.ɟɟ.ɜɢ.ɤɢ ɪɚ.ɫɩ.ɨɥ.ɨɠ.ɟɧ.ɵ ɜ ɲɚ.ɯɦ.ɚɬ.ɧɨ.ɦ ɩɨ.ɪɹ.ɞɤ.ɟ ɫ ɲɚ.ɝɨ.ɦ S1.= 64 ɦɦ ɢ 
S2.= 33 ɦɦ. Ɍɪ.ɭɛ.ɵ ɡɦ.ɟɟ.ɜɢ.ɤɨ.ɜ ɤɚ.ɠɞ.ɨɣ ɫɟ.ɤɰ.ɢɢ ɫɜ.ɚɪ.ɢɜ.ɚɸ.ɬɫ.ɹ ɜ 4-.ɯ ɦɟ.ɫɬ.ɚɯ 
ɜɟ.ɪɬ.ɢɤ.ɚɥ.ɶɧ.ɵɦ.ɢ ɞɢ.ɫɬ.ɚɧ.ɰɢ.ɨɧ.ɢɪ.ɭɸ.ɳɢ.ɦɢ ɩɥɚɧɤɚɦɢ, ɨɛ.ɪɚ.ɡɭ.ɹ ɠё.ɫɬ.ɤɭ.ɸ ɮɟɪɦɭ. 
ɉɨ ɯɨ.ɞɭ ɝɚ.ɡɨ.ɜ ɤɨ.ɧɜ.ɟɤ.ɬɢ.ɜɧ.ɚɹ ɱɚ.ɫɬ.ɶ ɪɚ.ɡɞ.ɟɥ.ɟɧ.ɚ ɧɚ ɞɜ.ɚ ɩɚɤɟɬɚ, ɡɚ.ɡɨ.ɪ ɦɟ.ɠɞ.ɭ 
ɤɨ.ɬɨ.ɪɵ.ɦɢ ɫɨ.ɫɬ.ɚɜ.ɥɹ.ɟɬ 60.0 ɦɦ. ɉɨ.ɜɟ.ɪɯ.ɧɨ.ɫɬ.ɶ ɧɚ.ɝɪ.ɟɜ.ɚ ɤɨ.ɧɜ.ɟɤ.ɬɢ.ɜɧ.ɨɣ ɱɚ.ɫɬ.ɢ 
ɤɨ.ɬɥ.ɚ 5500ɦ. 
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Ʉɚ.ɪɤ.ɚɫ ɤɨ.ɬɥ.ɚ ɫɨ.ɫɬ.ɨɢ.ɬ ɢɯ 4-.ɯ ɩɥ.ɨɫ.ɤɢ.ɯ ɪɚ.ɦ ɨɛ.ɳɟ.ɣ ɜɵ.ɫɨ.ɬɨ.ɣ 13,2 ɦ ɢ 
ɪɚ.ɡɦ.ɟɪ.ɚɦ.ɢ ɜ ɩɥ.ɚɧ.ɟ 69.00.ɯ1.21.96 ɦɦ ɩɨ ɨɫ.ɹɦ ɤɨɥɨɧɧ. ɍɝ.ɥɨ.ɜɵ.ɟ ɤɨ.ɥɨ.ɧɧ.ɵ 
ɹɜ.ɥɹ.ɸɬ.ɫɹ ɨɛ.ɳɢ.ɦɢ ɞɥ.ɹ ɞɜ.ɭɯ ɪɚɦ, ɩɪ.ɢɦ.ɵɤ.ɚɸ.ɳɢ.ɯ ɞɪ.ɭɝ ɤ ɞɪ.ɭɝ.ɭ ɜ ɭɝɥɚɯ. ɇɚ 
ɜɟ.ɪɯ.ɧɟ.ɣ ɨɬ.ɦɟ.ɬɤ.ɟ ɪɚ.ɫɩ.ɨɥ.ɨɠ.ɟɧ.ɵ ɝɪ.ɭɡ.ɨɜ.ɵɟ ɪɢ.ɝɟ.ɥɢ ɪɚ.ɦ ɢ ɧɟ.ɫɭ.ɳɢ.ɟ ɛɚ.ɥɤ.ɢ 
ɩɨɬɨɥɤɚ, ɤ ɤɨ.ɬɨ.ɪɵ.ɦ ɡɚ ɫɩ.ɟɰ.ɢɚ.ɥɶ.ɧɵ.ɟ ɬɹ.ɝɢ ɩɨ.ɞɜ.ɟɲ.ɢɜ.ɚɟ.ɬɫ.ɹ ɜɟ.ɫɶ ɤɨɬёɥ. Ⱦɥ.ɹ 
ɩɪ.ɢɞ.ɚɧ.ɢɹ ɨɛ.ɳɟ.ɣ ɩɪ.ɨɫ.ɬɪ.ɚɧ.ɫɬ.ɜɟ.ɧɧ.ɨɣ ɠё.ɫɬ.ɤɨ.ɫɬ.ɢ ɜɫ.ɟɣ ɤɨ.ɧɫ.ɬɪ.ɭɤ.ɰɢ.ɢ 
ɢɫ.ɩɨ.ɥɶ.ɡɭ.ɸɬ.ɫɹ ɩɥ.ɨɫ.ɤɢ.ɟ ɮɟɪɦɵ, ɨɩ.ɨɹ.ɫɵ.ɜɚ.ɸɳ.ɢɟ ɤɚ.ɪɤ.ɚɫ ɧɚ ɞɜ.ɭɯ ɭɪɨɜɧɹɯ. 

ɉɨ.ɫɬ.ɚɜ.ɤɚ ɤɨ.ɬɥ.ɚ ɧɚ ɦɟ.ɫɬ.ɨ ɦɨ.ɧɬ.ɚɠ.ɚ ɨɫ.ɭɳ.ɟɫ.ɬɜ.ɥɹ.ɟɬ.ɫɹ ɤɪ.ɭɩ.ɧɵ.ɦɢ ɛɥɨɤɚɦɢ, 
ɫɨ.ɛɢ.ɪɚ.ɟɦ.ɵɦ.ɢ ɧɚ ɡɚɜɨɞɟ-ɢɡɝɨɬɨɜɢɬɟɥɟ. Ɉɫ.ɧɨ.ɜɧ.ɵɟ ɯɚ.ɪɚ.ɤɬ.ɟɪ.ɢɫ.ɬɢ.ɤɢ ɤɨ.ɬɥ.ɚ Ʉȼ.-
Ƚ.Ɇ-.20.9-.15.0 (ɉ.Ɍȼ.Ɇ-.18.0) ɩɪ.ɟɞ.ɫɬ.ɚɜ.ɥɟ.ɧɵ ɜ ɬɚ.ɛɥ.ɢɰ.ɟ 1.7 

 
 
Ɍɚ.ɛɥ.ɢɰ.ɚ 1..7 – Ɉɫ.ɧɨ.ɜɧ.ɵɟ ɯɚ.ɪɚ.ɤɬ.ɟɪ.ɢɫ.ɬɢ.ɤɢ Ʉȼ.-Ƚ.Ɇ-.20.9-.15.0 (ɉ.Ɍȼ.Ɇ-.18.0) 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
Ɋɚ.ɛɨ.ɬɚ ɧɚ 
ɨɫ.ɧɨ.ɜɧ.ɨɦ 

ɬɨ.ɩɥ.ɢɜ.ɟ (ɝ.ɚɡ.) 

Ɋɚ.ɛɨ.ɬɚ ɧɚ 
ɪɟ.ɡɟ.ɪɜ.ɧɨ.ɦ 

ɬɨ.ɩɥ.ɢɜ.ɟ 

(ɞ.ɢɡ.ɟɥ.ɶɧ.ɨɟ 
ɬɨ.ɩɥ.ɢɜ.ɨ) 

Ɍɟɩɥɨɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ, Ɇȼ.ɬ 209 

Ɋɚ.ɫɱ.ɟɬ.ɧɨ.ɟ (ɢ.ɡɛ.ɵɬ.ɨɱ.ɧɨ.ɟ) ɞɚ.ɜɥ.ɟɧ.ɢɟ ɜɨ.ɞɵ ɧɚ ɜɯ.ɨɞ.ɟ ɜ 
ɤɨɬɟɥ, Ɇɉ.ɚ 

2,5 

Ⱥɛ.ɫɨ.ɥɸ.ɬɧ.ɨɟ ɞɚ.ɜɥ.ɟɧ.ɢɟ ɜɨ.ɞɵ ɧɚ ɜɵ.ɯɨ.ɞɟ ɢɡ ɤɨ.ɬɥ.ɚ ɩɪ.ɢ 

ɧɟ.ɞɨ.ɝɪ.ɟɜ.ɟ ɞɨ ɤɢ.ɩɟ.ɧɢ.ɹ 30 °ɋ, ɧɟ ɦɟɧɟɟ, Ɇɉ.ɚ 
1 

Ɍɟ.ɦɩ.ɟɪ.ɚɬ.ɭɪ.ɚ ɜɨ.ɞɵ ɧɚ ɜɯɨɞɟ, °ɋ 70 

Ɍɟ.ɦɩ.ɟɪ.ɚɬ.ɭɪ.ɚ ɜɨ.ɞɵ ɧɚ ɜɵɯɨɞɟ, °ɋ 150 

Ⱦɢ.ɚɩ.ɚɡ.ɨɧ ɪɟ.ɝɭ.ɥɢ.ɪɨ.ɜɚ.ɧɢ.ɹ ɬɟ.ɩɥ.ɨɩ.ɪɨ.ɢɡ.ɜɨ.ɞɢ.ɬɟ.ɥɶ.ɧɨ.ɫɬ.ɢ 

ɩɨ ɨɬ.ɧɨ.ɲɟ.ɧɢ.ɸ ɤ ɧɨɦɢɧɚɥɶɧɨɣ, % 
25-100 

Ƚɢ.ɞɪ.ɚɜ.ɥɢ.ɱɟ.ɫɤ.ɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ, ɧɟ ɛɨɥɟɟ, Ɇɉ.ɚ 0,35 

Ɋɚ.ɫɯ.ɨɞ ɜɨ.ɞɵ ɱɟ.ɪɟ.ɡ ɤɨ.ɬɟ.ɥ (ɧɨɦɢɧɚɥɶɧɵɣ), ɬ/.ɱ 2230 

Ɍɟ.ɦɩ.ɟɪ.ɚɬ.ɭɪ.ɚ ɭɯ.ɨɞ.ɹɳ.ɢɯ ɝɚ.ɡɨ.ɜ ɡɚ ɤɨɬɥɨɦ, °ɋ 155 180 

Ʉɉ.Ⱦ ɤɨ.ɬɥ.ɚ ɛɪɭɬɬɨ, ɧɟ ɦɟɧɟɟ, % 92,6 91,0 

ɇɨ.ɦɢ.ɧɚ.ɥɶ.ɧɵ.ɣ ɱɚ.ɫɨ.ɜɨ.ɣ ɪɚ.ɫɯ.ɨɞ ɬɨɩɥɢɜɚ, ɦ³./ɱ ; ɤɝ./ɱ 22610 19780 

ɍɞ.ɟɥ.ɶɧ.ɵɣ ɜɵ.ɛɪ.ɨɫ ɨɤ.ɢɫ.ɥɨ.ɜ ɚɡ.ɨɬ.ɚ (ɜ ɩɟ.ɪɟ.ɫɱ.ɟɬ.ɚ ɧɚ NO.2 

ɩɪ.ɢ α=1,4), ɧɨ ɧɟ ɛɨɥɟɟ, ɦɝ./ɦ.³ 
125 250 

ɍɞ.ɟɥ.ɶɧ.ɵɣ ɜɵ.ɛɪ.ɨɫ ɨɤ.ɢɫ.ɥɨ.ɜ ɭɝɥɟɪɨɞɚ, ɧɨ ɧɟ ɛɨɥɟɟ, 

ɦɝ./ɦ.³ 
50 150 
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ɇɚɢɦɟɧɨɜɚɧɢɟ 
Ɋɚ.ɛɨ.ɬɚ ɧɚ 
ɨɫ.ɧɨ.ɜɧ.ɨɦ 

ɬɨ.ɩɥ.ɢɜ.ɟ (ɝ.ɚɡ.) 

Ɋɚ.ɛɨ.ɬɚ ɧɚ 
ɪɟ.ɡɟ.ɪɜ.ɧɨ.ɦ 

ɬɨ.ɩɥ.ɢɜ.ɟ 
(ɞ.ɢɡ.ɟɥ.ɶɧ.ɨɟ 

ɬɨ.ɩɥ.ɢɜ.ɨ) 
ɗɤ.ɜɢ.ɜɚ.ɥɟ.ɧɬ.ɧɵ.ɣ ɭɪ.ɨɜ.ɟɧ.ɶ ɲɭ.ɦɚ ɜ ɡɨ.ɧɟ ɨɛɫɥɭɠɢɜɚɧɢɹ, 
ɧɟ ɛɨɥɟɟ, ɞȻ.Ⱥ 

80 

Ɍɟ.ɦɩ.ɟɪ.ɚɬ.ɭɪ.ɚ ɧɚ.ɪɭ.ɠɧ.ɨɣ ɩɨ.ɜɟ.ɪɯ.ɧɨ.ɫɬ.ɢ ɜ ɦɟ.ɫɬ.ɚɯ 
ɨɛɫɥɭɠɢɜɚɧɢɹ, ɧɟ ɛɨɥɟɟ, °ɋ 

45 

ɋɟ.ɣɫ.ɦɨ.ɫɬ.ɨɣ.ɤɨ.ɫɬ.ɶ ɩɨ ɲɤ.ɚɥ.ɟ MSK-64, ɧɟ ɛɨɥɟɟ, ɛɚ.ɥɥ 7 

Ɇɚ.ɫɫ.ɚ ɦɟɬɚɥɥɚ, ɤɝ 296800 

Ⱦɥɢɧɚ, ɦɦ 12000 

ȼɵ.ɫɨ.ɬɚ (ɜ.ɟɪ.ɯɧ.ɢɣ ɮɥ.ɚɧ.ɟɰ ɲɢɛɟɪɚ), ɦɦ 16385 

ɒɢ.ɪɢ.ɧɚ ɦɦ 17336 

Ɋɚ.ɫɱ.ɟɬ.ɧɵ.ɣ ɫɪ.ɨɤ ɫɥ.ɭɠ.ɛɵ ɩɪ.ɢ ɫɪ.ɟɞ.ɧɟ.ɣ ɝɨ.ɞɨ.ɜɨ.ɣ 

ɩɪ.ɨɞ.ɨɥ.ɠɢ.ɬɟ.ɥɶ.ɧɨ.ɫɬ.ɢ ɪɚ.ɛɨ.ɬɵ ɤɨ.ɬɥ.ɚ 30.00 ɱ, ɧɟ ɛɨɥɟɟ, 

ɥɟ.ɬ 

20 

ɋɪ.ɨɤ ɫɥ.ɭɠ.ɛɵ ɦɟ.ɠɞ.ɭ ɤɚɩɪɟɦɨɧɬɚɦɢ, ɧɟ ɦɟɧɟɟ, ɥɟ.ɬ 5 

 

 
 

Ɋɢ.ɫɭ.ɧɨ.ɤ 1..3 –  Ʉɨ.ɬɟ.ɥ Ʉȼ.-Ƚ.Ɇ-.20.9-.15.0 (ɉ.Ɍȼ.Ɇ-.18.0) 
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1.5 ɉɨ.ɫɬ.ɚɧ.ɨɜ.ɤɚ ɡɚ.ɞɚ.ɱ 
 

ɐɟ.ɥɢ ɞɚ.ɧɧ.ɨɣ ɜɵ.ɩɭ.ɫɤ.ɧɨ.ɣ ɪɚɛɨɬɵ: 
- ȼɵ.ɩɨ.ɥɧ.ɢɬ.ɶ ɬɟ.ɩɥ.ɨɜ.ɨɣ ɪɚ.ɫɱ.ɟɬ ȽɌ.ɍ 
- ȼɵ.ɩɨ.ɥɧ.ɢ.ɬɶ ɤɨ.ɧɫ.ɬɪ.ɭɤ.ɬɨ.ɪɫ.ɤɢ.ɣ ɪɚ.ɫɱ.ɟɬ ɤɨ.ɬɥ.ɚ-.ɭ.ɬɢ.ɥɢ.ɡɚ.ɬɨ.ɪɚ ɉ8.8 
- ȼɵ.ɛɨ.ɪ ɜɫ.ɩɨ.ɦɨ.ɝɚ.ɬɟ.ɥɶ.ɧɨ.ɝɨ ɨɛ.ɨɪ.ɭɞ.ɨɜ.ɚɧ.ɢɹ  
- Ɋɚ.ɫɱ.ɟɬ ɜɵ.ɛɪ.ɨɫ.ɨɜ ɜɪ.ɟɞ.ɧɵ.ɯ ɜɟ.ɳɟ.ɫɬ.ɜ 
- Ɉɩ.ɪɟ.ɞɟ.ɥɟ.ɧɢ.ɟ ɜɵ.ɫɨ.ɬɵ ɞɵ.ɦɨ.ɜɨ.ɣ ɬɪ.ɭɛ.ɵ 
- Ɉɰ.ɟɧ.ɤɚ ɷɤ.ɨɧ.ɨɦ.ɢɱ.ɟɫ.ɤɨ.ɣ ɩɪ.ɢɜ.ɥɟ.ɤɚ.ɬɟ.ɥɶ.ɧɨ.ɫɬ.ɢ ɩɪ.ɨɟ.ɤɬ.ɚ 
 
2 Ɋɚ.ɫɱ.ɟɬ.ɧɚ.ɹ ɱɚ.ɫɬ.ɶ 

 
2.1 Ɋɚ.ɡɪ.ɚɛ.ɨɬ.ɤɚ ɉɌ.ɋ 

 
ȼ ɫɨ.ɫɬ.ɚɜ.ɟ ɬɟ.ɩɥ.ɨɜ.ɨɣ ɫɯ.ɟɦ.ɵ ɉɌ.ɍ ɨɫ.ɧɨ.ɜɧ.ɵɦ.ɢ ɷɥ.ɟɦ.ɟɧ.ɬɚ.ɦɢ ɹɜ.ɥɹ.ɸɬ.ɫɹ 

ɝɚ.ɡɨ.ɜɚ.ɹ ɬɭɪɛɢɧɚ, ɩɚ.ɪɨ.ɜɨ.ɣ ɤɨ.ɬɟ.ɥ ɭɬ.ɢɥ.ɢɡ.ɚɬ.ɨɪ ɢ ɩɚ.ɪɨ.ɜɚ.ɹ ɬɭɪɛɢɧɚ.  Ƚɚ.ɡɨ.ɜɚ.ɹ 
ɬɭ.ɪɛ.ɢɧ.ɚ ɹɜ.ɥɹ.ɟɬ.ɫɹ ɬɟ.ɩɥ.ɨɜ.ɵɦ ɞɜɢɝɚɬɟɥɟɦ, ɤɨ.ɬɨ.ɪɵ.ɣ ɩɪ.ɟɨ.ɛɪ.ɚɡ.ɭɟ.ɬ ɷɧ.ɟɪ.ɝɢ.ɸ 
ɝɨ.ɪɹ.ɱɢ.ɯ ɝɚ.ɡɨ.ɜ ɜ ɤɪ.ɭɬ.ɹɳ.ɢɣ ɦɨ.ɦɟ.ɧɬ ɧɚ ɜɚ.ɥɭ ɭɫɬɚɧɨɜɤɢ. ɑɚ.ɫɬ.ɶ ɷɧ.ɟɪ.ɝɢ.ɢ 
ɩɨ.ɬɪ.ɟɛ.ɥɹ.ɟɬ ɤɨɦɩɪɟɫɫɨɪ, ɚ ɨɫ.ɬɚ.ɜɲ.ɚɹ.ɫɹ ɟё ɱɚ.ɫɬ.ɶ ɩɟ.ɪɟ.ɞɚ.ɟɬ.ɫɹ ɷɥɟɤɬɪɨɝɟɧɟɪɚɬɨɪɭ, 
ɤɨ.ɬɨ.ɪɵ.ɣ ɩɪ.ɢɜ.ɨɞ.ɢɬ.ɫɹ ɜɨ ɜɪ.ɚɳ.ɟɧ.ɢɟ ɝɚ.ɡɨ.ɜɨ.ɣ ɬɭɪɛɢɧɧɨɣ. ȼɨ.ɡɞ.ɭɯ ɩɨ.ɫɥ.ɟ 
ɤɨɦɩɪɟɫɫɨɪɚ, ɜ ɤɨ.ɬɨ.ɪɨ.ɦ ɩɪ.ɨɢ.ɫɯ.ɨɞ.ɢɬ ɟɝ.ɨ ɫɠɚɬɢɟ, ɩɨ.ɫɬ.ɭɩ.ɚɟ.ɬ ɜ ɤɚ.ɦɟ.ɪɭ 
ɫɝ.ɨɪ.ɚɧ.ɢɹ ɝɚ.ɡɨ.ɜɨ.ɣ ɬɭɪɛɢɧɵ. Ƚɚɡɵ, ɩɨ.ɥɭ.ɱɟ.ɧɧ.ɵɟ ɩɪ.ɢ ɫɠ.ɢɝ.ɚɧ.ɢɢ ɬɨ.ɩɥ.ɢɜ.ɚ ɜ 
ɤɚ.ɦɟ.ɪɟ ɫɝɨɪɚɧɢɹ, ɞɚ.ɥɟ.ɟ ɩɨ.ɫɬ.ɭɩ.ɚɸ.ɬ ɜ ɝɚ.ɡɨ.ɜɭ.ɸ ɬɭ.ɪɛ.ɢɧ.ɭ 

ȼɵ.ɩɨ.ɥɧ.ɟɧ ɪɚ.ɫɱ.ɟɬ ɷɧ.ɟɪ.ɝɨ.ɭɫ.ɬɚ.ɧɨ.ɜɤ.ɢ 6F.A ɧɚ ɨɫ.ɧɨ.ɜɚ.ɧɢ.ɢ ɪɚ.ɡɪ.ɚɛ.ɨɬ.ɚɧ.ɧɨ.ɣ 
ɩɪ.ɢɧ.ɰɢ.ɩɢ.ɚɥ.ɶɧ.ɨɣ ɬɟ.ɩɥ.ɨɜ.ɨɣ ɫɯɟɦɵ, ɩɪ.ɢɜ.ɟɞ.ɟɧ.ɧɨ.ɣ ɧɚ ɥɢ.ɫɬ.ɟ 1 ɝɪ.ɚɮ.ɢɱ.ɟɫ.ɤɨ.ɣ 
ɱɚɫɬɢ. 

Ɍɟ.ɦɩ.ɟɪ.ɚɬ.ɭɪ.ɚ ɧɚ.ɪɭ.ɠɧ.ɨɝ.ɨ ɜɨ.ɡɞ.ɭɯ.ɚ tɧ..ɜ..=.15 °ɋ, ɞɚ.ɜɥ.ɟɧ.ɢɟ . .ɧ ɜp =1.05 ɉɚ. 

Ⱦɚ.ɜɥ.ɟɧ.ɢɟ ɜ ɤɨ.ɧɞ.ɟɧ.ɫɚ.ɬɨ.ɪɟ ɩɚ.ɪɨ.ɜɨ.ɣ ɬɭ.ɪɛ.ɢɧ.ɵ ɤP  = 0,005 Ɇɉɚ; 
ɞɨ.ɩɭ.ɫɬ.ɢɦ.ɚɹ ɜɥ.ɚɠ.ɧɨ.ɫɬ.ɶ – 10%. 

 
2.2 Ɍɟ.ɩɥ.ɨɜ.ɨɣ ɪɚ.ɫɱ.ɟɬ ȽɌ.ɍ 

 
ɂɫ.ɯɨ.ɞɧ.ɵɟ ɜɟ.ɥɢ.ɱɢ.ɧɵ ɞɥ.ɹ ɬɟ.ɩɥ.ɨɜ.ɨɝ.ɨ ɪɚ.ɫɱ.ɟɬ.ɚ ȽɌɍ: 
ɷɥ.ɟɤ.ɬɪ.ɢɱ.ɟɫ.ɤɚ.ɹ ɦɨ.ɳɧ.ɨɫ.ɬɶ Nɷ.=.82 Ɇȼɬ; 
ɬɟ.ɦɩ.ɟɪ.ɚɬ.ɭɪ.ɚ ɝɚ.ɡɨ.ɜ ɩɟ.ɪɟ.ɞ ɝɚ.ɡɨ.ɜɨ.ɣ ɬɭ.ɪɛ.ɢɧ.ɨɣ tɫ=1350°ɋ;  
ɬɟ.ɦɩ.ɟɪ.ɚɬ.ɭɪ.ɚ ɜɨ.ɡɞ.ɭɯ.ɚ ɧɚ ɜɯ.ɨɞ.ɟ ɜ ɤɨ.ɦɩ.ɪɟ.ɫɫ.ɨɪ 15at =  °ɋ; 
ɧɚ.ɢɛ.ɨɥ.ɶɲ.ɚɹ ɞɨ.ɩɭ.ɫɬ.ɢɦ.ɚɹ ɬɟ.ɦɩ.ɟɪ.ɚɬ.ɭɪ.ɚ ɦɟ.ɬɚ.ɥɚ ɫɨ.ɩɥ.ɨɜ.ɵɯ ɢ ɪɚ.ɛɨ.ɱɢ.ɯ 

ɥɨ.ɩɚ.ɬɨ.ɤ ɩɨ ɭɫ.ɥɨ.ɜɢ.ɹɦ ɩɪ.ɨɱ.ɧɨ.ɫɬ.ɢ 900wt =  °ɋ; 
ɫɬ.ɟɩ.ɟɧ.ɶ ɫɠ.ɚɬ.ɢɹ ɜ ɤɨ.ɦɩ.ɪɟ.ɫɫ.ɨɪ.ɟ 17 = ; 
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ɱɢ.ɫɥ.ɨ ɫɬ.ɭɩ.ɟɧ.ɟɣ ɝɚ.ɡɨ.ɜɨ.ɣ ɬɭ.ɪɛ.ɢɧ.ɵ 3z= ; 
ɤɨ.ɷɮ.ɮɢ.ɰɢ.ɟɧ.ɬ ɩɨ.ɬɟ.ɪɶ ɞɚɜɥɟɧɢɹ 0,95 = ; 

ɤɨ.ɷɮ.ɮɢ.ɰɢ.ɟɧ.ɬ ɢɫ.ɩɨ.ɥɶ.ɡɨ.ɜɚ.ɧɢ.ɹ ɬɟ.ɩɥ.ɨɬ.ɵ ɬɨ.ɩɥ.ɢɜ.ɚ ɜ ɤɚ.ɦɟ.ɪɟ ɫɝ.ɨɪ.ɚɧ.ɢɹ 

. . 0,995ɤ ɫ = ; 

ɦɟ.ɯɚ.ɧɢ.ɱɟ.ɫɤ.ɢɣ Ʉɉ.Ⱦ ɬɭ.ɪɛ.ɢɧ.ɵ 0,99ɦ = ; 

Ʉɉ.Ⱦ ɷɥ.ɟɤ.ɬɪ.ɨɝ.ɟɧ.ɟɪ.ɚɬ.ɨɪ.ɚ . . 0,983э ɝ = ; 

ɢɡ.ɨɷ.ɧɬ.ɪɨ.ɩɢ.ɣɧ.ɵɣ Ʉɉ.Ⱦ ɬɭ.ɪɛ.ɢɧ.ɵ 0,88ɬ = ; 

ɢɡ.ɨɷ.ɧɬ.ɪɨ.ɩɢ.ɣɧ.ɵɣ Ʉɉ.Ⱦ ɤɨ.ɦɩ.ɪɟ.ɫɫ.ɨɪ.ɚ 0,86ɤ = ; 

ɤɨ.ɷɮ.ɮɢ.ɰɢ.ɟɧ.ɬ ɭɬ.ɟɱ.ɟɤ 0,005ɭ = ; 

ȼ ɤɚ.ɱɟ.ɫɬ.ɜɟ ɬɨ.ɩɥ.ɢɜ.ɚ ɩɪ.ɢɧ.ɢɦ.ɚɟ.ɦ ɩɪ.ɢɪ.ɨɞ.ɧɵ.ɣ ɝɚ.ɡ ɝɚ.ɡɨ.ɩɪ.ɨɜ.ɨɞ.ɚ Ʉɚɡɚɧɶ-
Ȼɭɝɭɥɶɦɚ-Ⱥɥɶɦɟɬɶɟɜɫɤ, ɢɦ.ɟɸ.ɳɢ.ɣ ɫɥ.ɟɞ.ɭɸ.ɳɢ.ɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ: 

ɬɟ.ɩɥ.ɨɬ.ɚ ɫɝ.ɨɪ.ɚɧ.ɢɹ ɩɪ.ɢɪ.ɨɞ.ɧɨ.ɝɨ ɝɚ.ɡɚ ܳː˓ = ͵͸͵ʹͲɤȾɠ/ɦ3;  
ɫɨ.ɫɬ.ɚɜ ɩɪ.ɢɪ.ɨɞ.ɧɨ.ɝɨ ɝɚɡɚ: 
CH4=91,84 %;  C2H6=4,33 %;  C3H8=1,9 %;  C4H10=0,9 %;  C5H12=0,2 %; 

ɋɈ2=0,56 %;  ɋɈ.=0 %;  H2=0%;  N2=0,18 %;  
ɩɥ.ɨɬ.ɧɨ.ɫɬ.ɶ ɩɪ.ɢ ɧɨ.ɪɦ.ɚɥ.ɶɧ.ɵɯ ɭɫ.ɥɨ.ɜɢ.ɹɯ ρɝ = 1,046ɤɝ/ɦ3. 

 

Э
ȽN

ЭȽ

К

ȽɌɍ

Кɋ

ɋ
ȽQ

a

b c

d
ȼɨзɞɭх Ƚɚзы

Pd, 
td

Pa, 
ta

Pb, 
tb

Pc, 
tc
ȽɌ

 
 

К – ɤɨɦɩɪɟɫɫɨɪ; Кɋ – ɤɚ.ɦɟ.ɪɚ ɫɝɨɪɚɧɢɹ; ȽɌ – ɝɚ.ɡɨ.ɜɚ.ɹ ɬɭɪɛɢɧɚ; 
ЭȽ – ɷɥ.ɟɤ.ɬɪ.ɢɱ.ɟɫ.ɤɢ.ɣ ɝɟ.ɧɟ.ɪɚ.ɬɨ.ɪ 

 
Ɋɢ.ɫɭ.ɧɨ.ɤ 2.1 – ɉɪ.ɢɧ.ɰɢ.ɩɢ.ɚɥ.ɶɧ.ɚɹ ɫɯ.ɟɦ.ɚ ɝɚ.ɡɨ.ɬɭ.ɪɛ.ɢɧ.ɧɨ.ɣ ɭɫ.ɬɚ.ɧɨ.ɜɤ.ɢ 

 

Ɍɟ.ɩɥ.ɨɟ.ɦɤ.ɨɫ.ɬɢ ɢ ɷɧ.ɬɚ.ɥɶ.ɩɢ.ɢ ɜɨɡɞɭɯɚ, ɝɚ.ɡɨ.ɜ ɢ ɫɦ.ɟɫ.ɟɣ ɜ ɞɚ.ɧɧ.ɨɦ ɩɨ.ɫɨ.ɛɢ.ɢ 
ɨɩ.ɪɟ.ɞɟ.ɥɹ.ɸɬ.ɫɹ ɩɨ ɦɟ.ɬɨ.ɞɢ.ɤɟ [5], ɤɨ.ɬɨ.ɪɚ.ɹ ɨɛ.ɟɫ.ɩɟ.ɱɢ.ɜɚ.ɟɬ ɞɨ.ɫɬ.ɚɬ.ɨɱ.ɧɭ.ɸ 
ɬɨ.ɱɧ.ɨɫ.ɬɶ ɞɥ.ɹ ɢɧ.ɠɟ.ɧɟ.ɪɧ.ɵɯ ɪɚɫɱɟɬɨɜ. 
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Рɢ.ɫɭ.ɧɨ.ɤ 2.2 – Цɢ.ɤɥ ɩɪ.ɨɫ.ɬɨ.ɣ ГɌ.ɍ 

 
 
 
 

2.2.1 Ɉɩ.ɪɟ.ɞɟ.ɥɟ.ɧɢ.ɟ ɩɚ.ɪɚ.ɦɟ.ɬɪ.ɨɜ ɩɪ.ɨɰ.ɟɫ.ɫɚ ɫɠ.ɚɬ.ɢɹ ɜɨ.ɡɞ.ɭɯ.ɚ ɜ 
ɤɨ.ɦɩ.ɪɟ.ɫɫ.ɨɪ.ɟ 

 
ȼ ɩɟ.ɪɜ.ɨɦ ɩɪ.ɢɛ.ɥɢ.ɠɟ.ɧɢ.ɢ ɩɪ.ɢɧ.ɢɦ.ɚɟ.ɦ ɡɧ.ɚɱ.ɟɧ.ɢɟ ɩɨ.ɤɚ.ɡɚ.ɬɟ.ɥɹ ɫɬ.ɟɩ.ɟɧ.ɢ ɞɥ.ɹ 

ɜɨ.ɡɞ.ɭɯ.ɚ ݉˅ = Ͳ,ʹͺ. 
Ɍɨ.ɝɞ.ɚ ɬɟ.ɦɩ.ɟɪ.ɚɬ.ɭɪ.ɚ ɜɨ.ɡɞ.ɭɯ.ɚ ɡɚ ɤɨ.ɦɩ.ɪɟ.ɫɫ.ɨɪ.ɨɦ ɜ ɩɟ.ɪɜ.ɨɦ ɩɪ.ɢɛ.ɥɢ.ɠɟ.ɧɢ.ɢ 

(ɬ.ɨɱ.ɤɚ b, ɪɢ.ɫɭ.ɧɨ.ɤ 2.2), ɨɋ 
 

1
1

ɜm

b a
ɤ

T T



 −
=  + 

 
, (2.1) 

 

ɝɞ.ɟ    aT  –ɬ.ɟɦ.ɩɟ.ɪɚ.ɬɭ.ɪɚ ɯɨ.ɥɨ.ɞɧ.ɨɝ.ɨ ɜɨ.ɡɞ.ɭɯ.ɚ ɩɟ.ɪɟ.ɞ ɤɨ.ɦɩ.ɪɟ.ɫɫ.ɨɪ.ɨɦ (ɬ.ɨɱ.ɤɚ ɚ), Ʉ; 
  – ɫɬ.ɟɩ.ɟɧ.ɶ ɫɠ.ɚɬ.ɢɹ ɜ ɤɨɦɩɪɟɫɫɨɪɟ; 

ɜm  – ɩɨ.ɤɚ.ɡɚ.ɬɟ.ɥɶ ɞɥ.ɹ ɜɨɡɞɭɯɚ; 

ɤ  – Ʉɉ.Ⱦ ɤɨɦɩɪɟɫɫɨɪɚ. 
 ௕ܶ = ʹͺͺ,ͳͷ ∙ ቀͳ + ଵ଺0,మఴ−ଵ଴,଼଺ ቁ = ͸ͺͳ,͵͵ͳ К. 

௕ݐ  = ௕ܶ − ʹ͹͵,ͳͷ, (2.2) 
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௕ݐ = ͸ͺͳ,͵͵ͳ − ʹ͹͵,ͳͷ = ͶͲͺ,ͳͺͳ℃. 
 
ɗɧ.ɬɚ.ɥɶ.ɩɢ.ɹ ɜɨ.ɡɞ.ɭɯ.ɚ ɩɟ.ɪɟ.ɞ ɤɨɦɩɪɟɫɫɨɪɨɦ, ɤȾ.ɠ/.ɦ3 
 

'
ɚ ( ) (25)ȼ

ɚ ɚh h t h= − , (2.3) 

 

ɝɞ.ɟ    '
ɚ ( ) ( ) (1,2866 0,0001201 )ȼ

ɚ ɪ ɚ ɚ ɚ ɚh t c t t t t=  = +   , (2.4) 

 
'
ɚ ( ) (1,2866 0,0001201 15) 15 19,326ɚh t = +   =  ɤȾɠ/ɦ3, 

 

(25) (25) 25 (1,2866 0,0001201 25) 25ȼ ȼ

ɪh c=  = +   , (2.5) 

 

(25) (1,2866 0,0001201 25) 25 32,24ȼh = +   =  ɤȾɠ/ɦ3, 

 

19,362 32,24 12,914ɚh = − = −  ɤȾɠ/ɦ3. 

ɗɧ.ɬɚ.ɥɶ.ɩɢ.ɹ ɜɨ.ɡɞ.ɭɯ.ɚ ɡɚ ɤɨ.ɦɩ.ɪɟ.ɫɫ.ɨɪ.ɨɦ (ɬ.ɨɱ.ɤɚ b), ɚɧ.ɚɥ.ɨɝ.ɢɱ.ɧɨ ɮɨ.ɪɦ.ɭɥ.ɟ 
(2.3), ɤȾ.ɠ/.ɦ3 

 ℎ௕′ = ሺͳ,ʹͺ͸͸ + Ͳ,ͲͲͲͳʹͲͳ ∙ ͶͲͺ,ͳͺͳሻ ∙ ͶͲͺ,ͳͺͳ = ͷͶͷ,ͳ͹ͷ ɤȾɠ/ɦ3, 
 ℎ௕ = ͷͶͷ,ͳ͹ͷ − ͵ʹ,ʹͶ = ͷͳʹ,ͻ͵ͷ ɤȾɠ/ɦ3. 
 
ɋɪ.ɟɞ.ɧɢ.ɟ ɢɡ.ɨɛ.ɚɪ.ɧɚ.ɹ ɢ ɢɡ.ɨɯ.ɨɪ.ɧɚ.ɹ ɬɟ.ɩɥ.ɨɟ.ɦɤ.ɨɫ.ɬɢ ɜɨ.ɡɞ.ɭɯ.ɚ ɩɪ.ɢ ɫɠ.ɚɬ.ɢɢ ɟɝ.ɨ 

ɜ ɤɨ.ɦɩ.ɪɟ.ɫɫ.ɨɪ.ɟ [2], ɤȾ.ɠ/.ɦ3 
 

'ɜ b ɚ
ɪ

b ɚ

h hɫ
t t

−
=

−
, (2.6) 

 ܿ˓˅ ′ = ହଵଶ,ଽଷହ−ሺ−ଵଶ,ଽଵସሻସ଴଼,ଵ଼ଵ−ଵହ = ͳ,͵͵͹. 

 

'
ȼ

ɜ
ɪ

v
ɜ

ɫ
ɫ


= , (2.7) 

 
ɝɞ.ɟ 1,293ɜ = ɤɝ./ɦ.3 – ɩɥ.ɨɬ.ɧɨ.ɫɬ.ɶ ɜɨ.ɡɞ.ɭɯ.ɚ ɩɪ.ɢ ɧɨ.ɪɦ.ɚɥ.ɶɧ.ɵɯ ɭɫɥɨɜɢɹɯ. 
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ܿ𝜈 = ଵ,ଷଷ଻ଵ,ଶଽଷ = ͳ,Ͳ͵Ͷ. 

 
ɍɬ.ɨɱ.ɧɟ.ɧɢ.ɟ ɡɧ.ɚɱ.ɟɧ.ɢɹ ɩɨ.ɤɚ.ɡɚ.ɬɟ.ɥɹ ɫɬ.ɟɩ.ɟɧ.ɢ mɜ 
 

ȼ ȼ

ɜ

v

R
m

ɫ
= , (2.8) 

 
ɝɞ.ɟ    0,287ɜR =  ɤȾ.ɠ/.(ɤ.ɝ Ʉ) – ɝɚ.ɡɨ.ɜɚ.ɹ ɩɨ.ɫɬ.ɨɹ.ɧɧ.ɚɹ ɞɥ.ɹ ɜɨɡɞɭɯɚ. 

 ݉˅ = ଴,ଶ଼଻ଵ,଴ଷସ = Ͳ,ʹ͹͹. 

 
ɍɬ.ɨɱ.ɧɟ.ɧɢ.ɟ ɬɟ.ɦɩ.ɟɪ.ɚɬ.ɭɪ.ɵ ɜɨ.ɡɞ.ɭɯ.ɚ ɡɚ ɤɨ.ɦɩ.ɪɟ.ɫɫ.ɨɪ.ɨɦ  

(ɜ.ɬɨ.ɪɨ.ɟ ɩɪɢɛɥɢɠɟɧɢɟ), Ʉ 
 ௕ܶ = ʹͺͺ,ͳͷ ∙ ቀͳ + ଵ଺0,మళళ−ଵ଴,଼଺ ቁ = ͸͹͸,ʹ͵Ͷ К, 

௕ݐ  = ͸͹͸,ʹ͵Ͷ − ʹ͹͵,ͳͷ = ͶͲ͵,ͲͺͶ℃. 

 
ɍɬ.ɨɱ.ɧɟ.ɧɢ.ɟ ɷɧ.ɬɚ.ɥɶ.ɩɢ.ɢ ɜɨ.ɡɞ.ɭɯ.ɚ ɡɚ ɤɨ.ɦɩ.ɪɟ.ɫɫ.ɨɪ.ɨɦ hb, ɚɧ.ɚɥ.ɨɝ.ɢɱ.ɧɨ 

ɮɨ.ɪɦ.ɭɥ.ɟ (2.4), ɤȾ.ɠ/.ɦ3 

 ℎ௕′ = ሺͳ,ʹͺ͸͸ + Ͳ,ͲͲͲͳʹͲͳ ∙ ͶͲ͵,ͲͺͶሻ ∙ ͶͲ͵,ͲͺͶ = ͷ͵ͺ,ͳʹͳ ɤȾɠ/ɤɝ, 
 ℎ௕ = ͷ͵ͺ,ͳʹͳ − ͵ʹ,͵Ͷ = ͷͲͷ,ͺͺͳ ɤȾɠ/ɤɝ. 
 
2.2.2 Ɉɩ.ɪɟ.ɞɟ.ɥɟ.ɧɢ.ɟ ɩɚ.ɪɚ.ɦɟ.ɬɪ.ɨɜ ɝɚ.ɡɚ ɩɨ.ɫɥ.ɟ ɤɚ.ɦɟ.ɪɵ ɫɝ.ɨɪ.ɚɧ.ɢɹ 

 
ɗɧ.ɬɚ.ɥɶ.ɩɢ.ɸ ɱɢ.ɫɬ.ɵɯ ɩɪ.ɨɞ.ɭɤ.ɬɨ.ɜ ɫɝ.ɨɪ.ɚɧ.ɢɹ (ɩ.ɪɢ α=1), ɤȾɠ/ɦ3, ɩɪ.ɢ 

ɬɟ.ɦɩ.ɟɪ.ɚɬ.ɭɪ.ɟ ɩɨ.ɫɥ.ɟ ɤɚ.ɦɟ.ɪɵ ɫɝ.ɨɪ.ɚɧ.ɢɹ (ɬ.ɨɱ.ɤɚ ɫ) ɨɩ.ɪɟ.ɞɟ.ɥɹ.ɟɦ ɩɨ ɫɥ.ɟɞ.ɭɸ.ɳɟ.ɣ 
ɦɟ.ɬɨ.ɞɢ.ɤɟ [6]: 

Ɍɟ.ɨɪ.ɟɬ.ɢɱ.ɟɫ.ɤɢ.ɣ ɨɛ.ɴɟ.ɦ ɜɨɡɞɭɯɚ, ɧɟ.ɨɛ.ɯɨ.ɞɢ.ɦɵ.ɣ ɞɥ.ɹ ɩɨ.ɥɧ.ɨɝ.ɨ ɫɠ.ɢɝ.ɚɧ.ɢɹ 
1ɦ.3 ɝɚ.ɡɚ (ɩ.ɪɢ α=1), ɦ3./.ɦ3 (ɦ.3 ɜɨ.ɡɞ.ɭɯ.ɚ ɧɚ ɦ3 ɫɠ.ɢɝ.ɚɟ.ɦɨ.ɝɨ ɝɚ.ɡɚ.) 

 
  0 2 4 2 6 3 8 4 10 5 120,0476 0,5 ( ) 2 3,5 5 6,5 8V CO H ɋɇ ɋ ɇ ɋ ɇ ɋ ɇ ɋ ɇ=   + + + + + + ,(2.9) 

 
ɝɞ.ɟ   CO, H2, CmHn, H2.S – ɫɨ.ɞɟ.ɪɠ.ɚɧ.ɢɟ ɤɨ.ɦɩ.ɨɧ.ɟɧ.ɬɨ.ɜ ɬɨɩɥɢɜɚ, %; 
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଴ܸ = Ͳ,ͲͶ͹͸ ∙ ሺͲ,ͷ ∙ Ͳ + Ͳ,ͷ ∙ Ͳ + ʹ ∙ ͻͳ,ͺͶ + ͵,ͷ ∙ Ͷ,͵͵ + ͷ ∙ ͳ,ͻ + ͸,ͷ ∙ Ͳ,ͻ ++ͺ ∙ Ͳ,ʹሻ = ͳͲ,ʹ͹ͳ ɦ3/ɦ3. 
 
Ɉɛ.ɴɟ.ɦ ɬɪ.ɟɯ.ɚɬ.ɨɦ.ɧɵ.ɯ ɝɚ.ɡɨ.ɜ ɜ ɱɢ.ɫɬ.ɵɯ ɩɪ.ɨɞ.ɭɤ.ɬɚ.ɯ ɫɝɨɪɚɧɢɹ, ɦ3./.ɦ3 
 

2 2 4 2 6 3 8 4 10 5 120,01 ( 2 3 4 5 )ROV ɋɈ ɋɈ ɋɇ ɋ ɇ ɋ ɇ ɋ ɇ ɋ ɇ=  + + + + + + , (2.10) 

 ோܸைమ = Ͳ,Ͳͳ ∙ ሺͲ,ͷ͸ + Ͳ + ͻͳ,ͺͶ + ʹ ∙ Ͷ,͵͵ + ͵ ∙ ͳ,ͻ + Ͷ ∙ Ͳ,ͻ + ͷ ∙ Ͳ,ʹሻ = = ͳ,ͳͳͶ ɦ3/ɦ3. 
 
Ɍɟ.ɨɪ.ɟɬ.ɢɱ.ɟɫ.ɤɢ.ɣ ɨɛ.ɴɟ.ɦ ɨɤ.ɢɫ.ɥɨ.ɜ ɚɡɨɬɚ, ɦ3./.ɦ3 
 

2 0 20,79 0,01NV V N=  +  , (2.11) 

 ேܸమ = Ͳ,͹ͻ ∙ ͳͲ,ʹ͹ͳ + Ͳ,Ͳͳ ∙ Ͳ,ͳͺ = ͺ,ͳͳ͸ ɦ3/ɦ3. 

 
Ɍɟ.ɨɪ.ɟɬ.ɢɱ.ɟɫ.ɤɢ.ɣ ɨɛ.ɴɟ.ɦ ɜɨ.ɞɹ.ɧɵ.ɯ ɩɚ.ɪɨ.ɜ ɜ ɱɢ.ɫɬ.ɵɯ ɩɪ.ɨɞ.ɭɤ.ɬɚ.ɯ ɫɝɨɪɚɧɢɹ, 

ɦ3./.ɦ3 

( )
2 2 4 2 6 3 8 4 10 5 12 00,01 2 3 4 5 6 0,0161H OV ɇ ɋɇ ɋ ɇ ɋ ɇ ɋ ɇ ɋ ɇ V=  + + + + + +  ,  (2.12) 

 𝐻ܸమை = Ͳ,Ͳͳ ∙ ሺͲ + ʹ ∙ ͻͳ,ͺͶ + ͵ ∙ Ͷ,͵͵ + Ͷ ∙ ͳ,ͻ + ͷ ∙ Ͳ,ͻ + ͸ ∙ Ͳ,ʹሻ ++Ͳ,Ͳͳ͸ͳ ∙ ͳͲ,ʹ͹ͳ = ʹ,ʹ͸ͷ ɦ3/ɦ3. 
 
Ɂɚ.ɞɚ.ɟɦ.ɫɹ ɡɧ.ɚɱ.ɟɧ.ɢɟ.ɦ ɤɨ.ɷɮ.ɮɢ.ɰɢ.ɟɧ.ɬɚ ɢɡ.ɛɵ.ɬɤ.ɚ ɜɨ.ɡɞ.ɭɯ.ɚ ɜ ɤɚ.ɦɟ.ɪɟ 

ɫɝ.ɨɪ.ɚɧ.ɢɹ α=2,2. 
 
Ɉɛ.ɴɟ.ɦ ɜɨ.ɞɹ.ɧɵ.ɯ ɩɚ.ɪɨ.ɜ ɜ ɩɪ.ɨɞ.ɭɤ.ɬɚ.ɯ ɫɝ.ɨɪ.ɚɧ.ɢɹ ɩɪ.ɢ α>1, ɦ3./.ɦ3 
 

2 2' 0,0161 ( 1)ɇ Ɉ ɇ Ɉ ɈV V V= +  −  , (2.13) 
 𝐻ܸమை′ = ʹ,ʹ͸ͷ + Ͳ,Ͳͳ͸ͳ ∙ ሺʹ,ͶͳͶ − ͳሻ ∙ ͳͲ,͹Ͳͺ = ʹ,Ͷ͸Ͷ ɦ3/ɦ3. 
 
ɋɭ.ɦɦ.ɚɪ.ɧɵ.ɣ ɨɛ.ɴɟ.ɦ ɝɚ.ɡɨ.ɜ ɩɨ.ɫɥ.ɟ ɤɚ.ɦɟ.ɪɵ ɫɝɨɪɚɧɢɹ, ɦ3./.ɦ3 
 

2 2 2 0( ' ( 1))Ƚ RO ɇ Ɉ NV V V V V = + + +  − , (2.14) 
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ܸ̂ = (ͳ,ͳͳͶ + ʹ,Ͷ͸Ͷ + ͺ,ͳͳ͸ + ͳͲ,ʹ͹ͳ ∙ ሺʹ,ͶͳͶ − ͳሻ) = ʹͶ,Ͳͳͻ ɦ3/ɦ3.
 

 
Ɉɛ.ɴɟ.ɦɧ.ɵɟ ɞɨ.ɥɢ ɤɨ.ɦɩ.ɨɧ.ɟɧ.ɬɨ.ɜ 
 

2

2

RO
RO

Ƚ

V
r

V
= , (2.15) 

ோைమݎ  = ଵ,ଵଵସଶସ,଴ଵଽ = Ͳ,ͲͶ͸.
 

 

2
2

'ɇ Ɉ
ɇ Ɉ

Ƚ

V
r

V
= , (2.16) 

𝐻మைݎ  = ଶ,ସ଺ସଶସ,଴ଵଽ = Ͳ,ͳͲ͵. 

 

2
2

N
N

Ƚ

V
r

V
= , (2.17) 

ேమݎ  = ଼,ଵଵ଺ଶସ,଴ଽ = Ͳ,͵͵ͺ. 

( 1) 0
0v

Ƚ

V
r

V

 − 
= , (2.18) 

௏0ݎ  = ሺଶ,ଶ−ଵሻ∙ଵ଴,ଶ଻ଵଶସ,଴ଽ = Ͳ,ͷͳ͵. 
 
ɗɧ.ɬɚ.ɥɶ.ɩɢ.ɸ ɱɢ.ɫɬ.ɵɯ ɩɪ.ɨɞ.ɭɤ.ɬɨ.ɜ ɫɝ.ɨɪ.ɚɧ.ɢɹ ɩɪ.ɢ ɬɟ.ɦɩ.ɟɪ.ɚɬ.ɭɪ.ɟ tc ɩɨ.ɫɥ.ɟ 

ɤɚ.ɦɟ.ɪɵ ɫɝɨɪɚɧɢɹ, ɨɩ.ɪɟ.ɞɟ.ɥɹ.ɟɦ ɤɚ.ɤ ɷɧ.ɬɚ.ɥɶ.ɩɢ.ɸ ɫɦ.ɟɫ.ɢ ɤɨɦɩɨɧɟɧɬɨɜ, ɤȾ.ɠ/.ɦ3 
 

( )
2 2 2 2 2 2

'
. . 0 0ɩ ɫ RO RO H O H O N N v v ch r c r c r c r c t=  +  +  +   , (2.19) 

 
ɝɞ.ɟ    ɫR.O2.,.ɫ.H.2.O.,.ɫ.N.2 – ɢɡ.ɨɛ.ɚɪ.ɧɵ.ɟ ɬɟ.ɩɥ.ɨɟ.ɦɤ.ɨɫ.ɬɢ ɤɨ.ɦɩ.ɨɧ.ɟɧ.ɬɨ.ɜ ɩɪ.ɨɞ.ɭɤ.ɬɨ.ɜ 
ɫɝ.ɨɪ.ɚɧ.ɢɹ 

 ܿோைమ = ሺͳ,͸ͻͻͲ + Ͳ,ͲͲͲͶ͹ͻͺ ∙  ௖ሻ,  (2.20)ݐ

 ܿோைమ = ሺͳ,͸ͻͻͲ + Ͳ,ͲͲͲͶ͹ͻͺ ∙ ͳ͵ͷͲሻ = ʹ,͵Ͷ͹. 
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ܿ𝐻మை = ሺͳ,Ͷ͹͵͵ + Ͳ,ͲͲͲʹͶͻͺ ∙  ௖ሻ,  (2.21)ݐ

 ܿ𝐻మை = ሺͳ,Ͷ͹͵͵ + Ͳ,ͲͲͲʹͶͻͺ ∙ ͳ͵ͷͲሻ = ͳ,ͺͳͳ. 
 ܿேమ = ሺͳ,ʹ͹ͻͻ + Ͳ,ͲͲͲͳͳͲ͹ ∙  ௖ሻ,  (2.22)ݐ

 ܿேమ = ሺͳ,ʹ͹ͻͻ + Ͳ,ͲͲͲͳͳͲ͹ ∙ ͳ͵ͷͲሻ = ͳ,Ͷʹͻ. 
 ܿ௏0 = ሺͳ,ʹͺ͸͸ + Ͳ,ͲͲͲͳʹͲͳ ∙  ௖ሻ, (2.23)ݐ

 ܿ௏0 = ሺͳ,ʹͺ͸͸ + Ͳ,ͲͲͲͳʹͲͳ ∙ ͳ͵ͷͲሻ = ͳ,ͶͶͻ. 

 ℎ˒.˔.′ = ͳ͵ͷͲ ∙ ሺʹ,͵Ͷ͹ ∙ Ͳ,ͲͶ͸ + Ͳ,ͳͲ͵ ∙ ͳ,ͺͳͳ + Ͳ,͵͵ͺ ∙ ͳ,Ͷʹͻ + Ͳ,ͷͳ͵ ∙ ͳ,ͶͶͻሻ = ʹͲͷ͵.ʹͶͺɤȾɠ/ɦ3. 
 
Ⱥɧ.ɚɥ.ɨɝ.ɢɱ.ɧɨ ɨɩ.ɪɟ.ɞɟ.ɥɹ.ɟɦ ɷɧ.ɬɚ.ɥɶ.ɩɢ.ɸ ɩɪ.ɢ ɬɟ.ɦɩ.ɟɪ.ɚɬ.ɭɪ.ɟ 25oC. ȼ ɢɬ.ɨɝ.ɟ 

ɢɫ.ɤɨ.ɦɚ.ɹ ɷɧ.ɬɚ.ɥɶ.ɩɢ.ɹ ɱɢ.ɫɬ.ɵɯ ɩɪ.ɨɞ.ɭɤ.ɬɨ.ɜ ɫɝɨɪɚɧɢɹ, ɤȾ.ɠ/.ɦ3 

 

. . . . . .( ) (25)ɩ ɫ ɩ ɫ ɫ ɩ ɫh h t h = − , (2.24) 

 ℎ˒.௖. = ʹͲͷ͵,ʹͶͺ − ͵͵,ͳͷ͹ = ʹͲʹͲ,Ͳͻͳ ɤȾɠ/ɦ3. 
 
ɗɧ.ɬɚ.ɥɶ.ɩɢ.ɹ ɫɭ.ɯɨ.ɝɨ ɜɨ.ɡɞ.ɭɯ.ɚ ɩɪ.ɢ ɬɟ.ɦɩ.ɟɪ.ɚɬ.ɭɪ.ɟ tc ɩɨ.ɫɥ.ɟ ɤɚ.ɦɟ.ɪɵ ɫɝɨɪɚɧɢɹ, 

ɤȾ.ɠ/.ɦ3 
 

'
c( ) (25) ( ) (25) 25ȼ ȼ ȼ

c c ɪ c c ɪ ɝh h t h c t t c = − =  −  , (2.25) 

 ℎ௖′ ሺݐ௖ሻ = ሺͳ,ʹͺ͸͸ + Ͳ,ͲͲͲͳʹͲͳ ∙ ͳ͵ͷͲሻ ∙ ͳ͵ͷͲ = ͳͻͷͷ,͹ͻʹ ɤȾɠ/ɦ3. 
 ℎ௖ = ͳͻͷͷ,͹ͻʹ − ͵ʹ,ʹͶ = ͳͻʹ͵,ͷͷʹ ɤȾɠ/ɦ3. 

 
2.2.3 Ɉɩ.ɪɟ.ɞɟ.ɥɟ.ɧɢ.ɟ ɩɚ.ɪɚ.ɦɟ.ɬɪ.ɨɜ ɩɪ.ɨɰ.ɟɫ.ɫɚ ɪɚ.ɫɲ.ɢɪ.ɟɧ.ɢɹ ɝɚ.ɡɚ ɜ 

ɬɭ.ɪɛ.ɢɧ.ɟ 
 

ȼ ɩɟ.ɪɜ.ɨɦ ɩɪ.ɢɛ.ɥɢ.ɠɟ.ɧɢ.ɢ ɩɪ.ɢɧ.ɢɦ.ɚɟ.ɦ ɡɧ.ɚɱ.ɟɧ.ɢɟ ɩɨ.ɤɚ.ɡɚ.ɬɟ.ɥɹ ɫɬ.ɟɩ.ɟɧ.ɢ ɞɥ.ɹ 
ɝɚ.ɡɚ ݉ˆ = Ͳ,ʹͶͺ. Ɍɨ.ɝɞ.ɚ ɬɟ.ɦɩ.ɟɪ.ɚɬ.ɭɪ.ɚ ɝɚ.ɡɚ ɡɚ ɬɭ.ɪɛ.ɢɧ.ɨɣ ɜ ɩɟ.ɪɜ.ɨɦ ɩɪ.ɢɛ.ɥɢ.ɠɟ.ɧɢ.ɢ 
(ɬ.ɨɱ.ɤɚ d), ɨɋ 
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( ).1 (1 ( ) ) ,Ƚ ɋɊm
d c ɌT T   −= − −    (2.26) 

 

273,d dt T= −  
 

ɝɞ.ɟ   į= İ·.λ= 16·0,95=15.2 – ɞɟ.ɣɫ.ɬɜ.ɢɬ.ɟɥ.ɶɧ.ɨɟ ɨɬ.ɧɨ.ɲɟ.ɧɢ.ɟ ɞɚ.ɜɥ.ɟɧ.ɢɣ ɜ ɬɭɪɛɢɧɟ; 
λ= 0,95 – ɤɨ.ɷɮ.ɮɢ.ɰɢ.ɟɧ.ɬ ɩɨ.ɬɟ.ɪɶ ɞɚ.ɜɥ.ɟɧ.ɢɹ ɜɨ ɜɯ.ɨɞ.ɧɨ.ɦ ɢ ɜɵ.ɯɨ.ɞɧ.ɨɦ 

ɩɚɬɪɭɛɤɚɯ; 
 ௗܶ = ͳ͸ʹ͵,ͳͷ ∙ ሺͳ − ሺͳ − ͳͷ,ʹ−଴,ଶସଽሻ ∙ Ͳ,ͺͺሻ = ͻʹʹ,ʹ͸͸ Ʉ. 
ௗݐ  = ͻʹʹ,ʹ͸͸ − ʹ͹͵,ͳͷ = ͸Ͷͻ,ͳͳ͸℃. 
 
ɗɧ.ɬɚ.ɥɶ.ɩɢ.ɹ ɝɚ.ɡɨ.ɜ ɡɚ ɬɭɪɛɢɧɨɣ, ɤȾ.ɠ/.ɦ3 
 

( ) (25)ȼ

d d dh h t h= − , (2.27) 

 ℎௗ′ሺݐௗሻ = ͸Ͷͻ,ͳͳ͸ ∙ ሺʹ,Ͳͳ ∙ Ͳ,ͲͶ͹ + ͳ,͸͵ʹ ∙ Ͳ,ͳ + ͳ,͵ͷ ∙ Ͳ,͵Ͷ + ͳ,͵͸͵ ∙Ͳ,ͷͳሻ = ͻʹͲ,Ͷʹͳ ɤȾɠ/ɦ3. 
 ℎௗ = ͻʹͲ,Ͷʹͳ − ͵͵,ͳͷ͹ = ͺͺ͹,ʹ͸Ͷ ɤȾɠ/ɦ3. 
 
ɋɪ.ɟɞ.ɧɹ.ɹ ɨɛ.ɴɟ.ɦɧ.ɚɹ ɢɡ.ɨɛ.ɚɪ.ɧɚ.ɹ ɬɟ.ɩɥ.ɨɟ.ɦɤ.ɨɫ.ɬɶ ɝɚ.ɡɨ.ɜ ɜ ɬɭɪɛɢɧɟ, 

ɤȾ.ɠ/.(ɦ.3.∙.ɝɪ.ɚɞ.) 
 

'Ƚ c d
p

c d

h hɫ
t t

−
=

−
, (2.28) 

 ܿ˓̂′ = ଶ଴ଶ଴,଴ଽଵ−଼଼଻,ଶ଺ସଵଷହ଴−଺ସଽ,ଵଵହ = ͳ,͸ͳ͸ ɤȾɠ/(ɦ3∙ɝɪɚɞ). 

 
ɋɪ.ɟɞ.ɧɹ.ɹ ɦɚ.ɫɫ.ɨɜ.ɚɹ ɢɡ.ɨɛ.ɚɪ.ɧɚ.ɹ ɬɟ.ɩɥ.ɨɟ.ɦɤ.ɨɫ.ɬɶ ɝɚ.ɡɨ.ɜ ɜ ɬɭɪɛɢɧɟ, 

ɤȾ.ɠ/.(ɤ.ɝ∙.ɝɪ.ɚɞ.) 
 

'Ƚ

Ƚ p
p

ɝ

ɫ
ɫ


= , (2.29) 

 ܿ˓̂ = ଵ,଺ଵ଺ଵ,ଶ଺ଵ = ͳ,ʹͺͳ ɤȾɠ/(ɤɝ∙ɝɪɚɞ). 
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ɍɬ.ɨɱ.ɧɹ.ɟɦ ɫɪ.ɟɞ.ɧɢ.ɣ ɩɨ.ɤɚ.ɡɚ.ɬɟ.ɥɶ ɫɬ.ɟɩ.ɟɧ.ɢ ɩɪ.ɨɰ.ɟɫ.ɫɚ ɪɚ.ɫɲ.ɢɪ.ɟɧ.ɢɹ ɬɭ.ɪɛ.ɢɧ.ɵ 
 

'
Ƚ

ɝ
Ƚ

p

R
m

ɫ
= , (2.30) 

 ݉′̂ = ଴,ଶଽସଵ,ଶ଼ଵ = Ͳ,ʹ͵. 

 
ɍɬ.ɨɱ.ɧɹ.ɟɦ ɬɟ.ɦɩ.ɟɪ.ɚɬ.ɭɪ.ɭ ɝɚ.ɡɨ.ɜ ɡɚ ɬɭɪɛɢɧɨɣ, ɨɋ 
 ௗܶ = ͳ͸ʹ͵,ͳͷ ∙ ሺͳ − ሺͳ − ͳ͸ ∙ Ͳ.ͻͷ−଴,ଶଷሻ ∙ Ͳ,ͺͺሻ = ͻͷͻ,͸Ͳͻ Ʉ. 
ௗݐ  = ͻͷͻ,͸Ͳͻ − ʹ͹͵,ͳͷ = ͸ͺ͸,Ͷͷͻ℃. 
 
ɗɧ.ɬɚ.ɥɶ.ɩɢ.ɸ ɱɢ.ɫɬ.ɵɯ ɩɪ.ɨɞ.ɭɤ.ɬɨ.ɜ ɫɝ.ɨɪ.ɚɧ.ɢɹ ɩɪ.ɢ ɬɟ.ɦɩ.ɟɪ.ɚɬ.ɭɪ.ɟ ɜ ɬɨ.ɱɤ.ɟ d ɡɚ 

ɬɭ.ɪɛ.ɢɧ.ɨɣ ɨɩ.ɪɟ.ɞɟ.ɥɹ.ɟɦ ɤɚ.ɤ ɷɧ.ɬɚ.ɥɶ.ɩɢ.ɸ ɫɦ.ɟɫ.ɢ ɤɨɦɩɨɧɟɧɬɨɜ, ɤȾ.ɠ/.ɦ3 
 

( )2 2 2 2 2 2 0 0' ,d RO RO H O H O N N v v dh r c r c r c r c t=  +  +  +    (2.31) 

 
ɝɞ.ɟ     ݐௗ – ɬɟ.ɦɩ.ɟɪ.ɚɬ.ɭɪ.ɚ ɩɨ.ɫɥ.ɟ ɤɚ.ɦɟ.ɪɵ ɫɝɨɪɚɧɢɹ, ℃; 

ɫR.O2.,.ɫ.H.2.O.,.ɫ.N.2 – ɢɡ.ɨɛ.ɚɪ.ɧɵ.ɟ ɬɟ.ɩɥ.ɨɟ.ɦɤ.ɨɫ.ɬɢ ɤɨ.ɦɩ.ɨɧ.ɟɧ.ɬɨ.ɜ ɩɪ.ɨɞ.ɭɤ.ɬɨ.ɜ 
ɫɝ.ɨɪ.ɚɧ.ɢɹ 

 ܿோைమ = ሺͳ,͸ͻͻͲ + Ͳ,ͲͲͲͶ͹ͻͺ ∙ ௗሻ,  (2.32) ܿோைమݐ = ሺͳ,͸ͻͻͲ + Ͳ,ͲͲͲͶ͹ͻͺ ∙ ͸ͺ͸,Ͷͷͻሻ = ʹ,Ͳʹͺ. 

 ܿ𝐻మை = ሺͳ,Ͷ͹͵͵ + Ͳ,ͲͲͲʹͶͻͺ ∙  ௗሻ,  (2.33)ݐ

 ܿ𝐻మை = ሺͳ,Ͷ͹͵͵ + Ͳ,ͲͲͲʹͶͻͺ ∙ ͸ͺ͸,Ͷͷͻሻ = ͳ,͸Ͷͷ. 

 ܿேమ = ሺͳ,ʹ͹ͻͻ + Ͳ,ͲͲͲͳͳͲ͹ ∙  ௗሻ,  (2.34)ݐ

 ܿேమ = ሺͳ,ʹ͹ͻͻ + Ͳ,ͲͲͲͳͳͲ͹ ∙ ͸ͺ͸,Ͷͷͻሻ = ͳ,͵ͷ͸. 

 ܿ௏0 = ሺͳ,ʹͺ͸͸ + Ͳ,ͲͲͲͳʹͲͳ ∙  ௗሻ,  (2.35)ݐ
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ܿ௏0 = ሺͳ,ʹͺ͸͸ + Ͳ,ͲͲͲͳʹͲͳ ∙ ͸ͺ͸,Ͷͷͻሻ = ͳ,͵͸ͻ. 

 ℎௗ′ሺ𝑡𝑑ሻ = ͸ͺ͸,Ͷͷͻ ∙ ሺʹ,Ͳʹͺ ∙ Ͳ,ͲͶ͸ + ͳ,͸Ͷͷ ∙ Ͳ,ͳͲʹ + ͳ,͵ͷ͸ ∙ Ͳ,͵͵ͺ + ͳ,͵͸ͻ ∙Ͳ,ͷͳ͵ሻ = ͻ͹͹,ͳ͵ͻ ɤȾɠ/ɦ3. 
 
Ⱥɧ.ɚɥ.ɨɝ.ɢɱ.ɧɨ ɨɩ.ɪɟ.ɞɟ.ɥɹ.ɟɦ ɷɧ.ɬɚ.ɥɶ.ɩɢ.ɸ ɩɪ.ɢ ɬɟ.ɦɩ.ɟɪ.ɚɬ.ɭɪ.ɟ 25oC. ȼ ɢɬ.ɨɝ.ɟ 

ɢɫ.ɤɨ.ɦɚ.ɹ ɷɧ.ɬɚ.ɥɶ.ɩɢ.ɹ ɱɢ.ɫɬ.ɵɯ ɩɪ.ɨɞ.ɭɤ.ɬɨ.ɜ ɫɝɨɪɚɧɢɹ, ɤȾ.ɠ/.ɦ3 
 

. .( ) (25)d d d ɩ ɫh h t h = − , (2.36) 

 ℎௗ = ͻ͹͹,ͳ͵ͻ − ͵͵,ͳͷ͹ = ͻͶ͵,ͻͺʹ ɤȾɠ/ɦ3. 
 
Ɋɚ.ɛɨ.ɬɚ ɪɚ.ɫɲ.ɢɪ.ɟɧ.ɢɹ ɝɚ.ɡɚ ɜ ɬɭ.ɪɛ.ɢɧ.ɟ (ɩ.ɨɥ.ɟɡ.ɧɨ ɢɫ.ɩɨ.ɥɶ.ɡɨ.ɜɚ.ɧɧ.ɵɣ 

ɬɟɩɥɨɩɟɪɟɩɚɞ), ɤȾ.ɠ/.ɦ3 
 

Ɍ
c d

ɝ

h h
H


−

= , (2.37) 

𝑇ܪ  = ଶ଴ଶ଴,଴ଽଵ−ଽସ଺,ସସ଼ଵ,ଶ଺ଵ = ͺͷͳ,ͳ͹͹ ɤȾɠ/ɦ3. 

 
Ɋɚɛɨɬɚ, ɡɚ.ɬɪ.ɚɱ.ɟɧ.ɧɚ.ɹ ɧɚ ɫɠ.ɚɬ.ɢɟ ɜɨ.ɡɞ.ɭɯ.ɚ ɜ ɤɨɦɩɪɟɫɫɨɪɟ, ɤȾ.ɠ/.ɦ3 
 

К . .( ) 'b a ɪ ɜ aH T T c h= −  − , (2.38) 

𝐾ܪ  = ሺ͸͹͸,ʹ͵Ͷ − ʹͺͺ,ͳͷሻ ∙ ͳ,͵͵͹— ͳʹ,ͻͳͶ = ͷͳͺ,͹ͻͷ ɤȾɠ/ɦ3. 
 
 ɉɨ.ɥɟ.ɡɧ.ɚɹ ɪɚ.ɛɨ.ɬɚ ȽɌ.ɍ ɧɚ ɜɚ.ɥɭ ɚɝɪɟɝɚɬɚ, ɤȾ.ɠ/.ɦ3 
 

е Ɍ ɦ ɤɝH H b H =   −  , (2.39) 

 
ɝɞ.ɟ    b – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱ.ɢɬ.ɵɜ.ɚɸ.ɳɢ.ɣ ɢɡ.ɦɟ.ɧɟ.ɧɢ.ɟ ɪɚ.ɫɯ.ɨɞ.ɚ ɜɨ.ɡɞ.ɭɯ.ɚ ɢ ɝɚ.ɡɨ.ɜ 
ɜɫ.ɥɟ.ɞɫ.ɬɜ.ɢɟ ɭɬɟɱɟɤ. 

 

0

0

(1 )

1
ɭV

b
V

 


 +
=

+ 
, (2.40) 
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ܾ = ଶ,ଶ଴଴∙ଵ଴,ଶ଻ଵ∙ሺଵ+଴,଴଴ହሻଵ+ଶ,ଶ଴଴∙ଵ଴,ଶ଻ଵ = Ͳ,ͻ͸ʹ. 

௘ܪ  = ͺͷͳ,Ͳͷʹ ∙ Ͳ,ͻͻ ∙ ͳ,ʹ͸ͳ − Ͳ,ͻ͸ʹ ∙ ͷͳͻ,Ͳ͵͵ = ͷ͸͵,ʹʹͺ ɤȾɠ/ɦ3. 
 
Ɋɚ.ɫɯ.ɨɞ ɝɚ.ɡɚ ɱɟ.ɪɟ.ɡ ɬɭɪɛɢɧɭ, ɦ3./.ɫ 
 

Ɍ
.

э

e э ɝ

N
G

H 
=


, (2.41) 

𝑇ܩ  = ଼ଶ଴଴଴ହ଺ଷ,ଶଶ଼∙଴,ଽ଼ଷ = ͳͶͺ,ͳͲ͹ ɦ3/ɫ. 

 
Ɋɚ.ɫɯ.ɨɞ ɜɨɡɞɭɯɚ, ɩɨ.ɞɚ.ɜɚ.ɟɦ.ɨɝ.ɨ ɤɨɦɩɪɟɫɫɨɪɨɦ, ɦ3./.ɫ 
 

'
К К (1 )ɭ ɌG G b G=  + =  , (2.42) 

′𝑘ܩ  = Ͳ,ͻ͸ʹ ∙ ͳͶͺ,ͳͲ͹ = ͳͶʹ,ͷͶ ɦ3/ɫ. 
 
Ɋɚ.ɫɯ.ɨɞ ɬɨɩɥɢɜɚ, ɦ3./.ɫ 
 

Ɍ

0(1 )

G
B

V
=

+ 
, (2.43) 

ܤ  = ଵସ଼,ଵ଴଻ଵ+ଶ,ଶ଴଴∙ଵ଴,ଶ଻ଵ = ͸,ʹ͹͸ ɦ3/ɫ. 

 
Ɇɨ.ɳɧ.ɨɫ.ɬɶ ɝɚ.ɡɨ.ɜɨ.ɣ ɬɭɪɛɢɧɵ, Ɇȼ.ɬ 
 

Ɍ Ɍ ɌN G H=   (2.44) 

 ܰ𝑇 = ͳͺ͸,ͺͳ͹ ∙ ͺͷͳ,Ͳͷʹ = ͳͷͺ,ͻͻͲ Ɇȼɬ. 
 
Ɇɨɳɧɨɫɬɶ, ɩɨ.ɬɪ.ɟɛ.ɥɹ.ɟɦ.ɚɹ ɤɨɦɩɪɟɫɫɨɪɨɦ, Ɇȼ.ɬ 
 

'
К К КN G H=  , (2.45) 

 𝐾ܰ = ͳͶʹ,ͷͶ ∙ ͷͳͻ,Ͳ͵͵ = ͹͵,ͻͺ Ɇȼɬ. 
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Ɇɨɳɧɨɫɬɶ, ɨɬ.ɩɭ.ɫɤ.ɚɟ.ɦɨ.ɣ ɬɭ.ɪɛ.ɢɧ.ɨɣ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, Ɇȼ.ɬ 
 

э Ɍ КN N N= − , (2.46) 

 эܰ = ͳͷͺ,ͻͻͲ − ͹͵,ͻͺ = ͺͷ Ɇȼɬ. 

 

Ʉɨ.ɷɮ.ɮɢ.ɰɢ.ɟɧ.ɬ ɩɨ.ɥɟ.ɡɧ.ɨɣ ɪɚ.ɛɨ.ɬɵ ȽɌ.ɍ
 

 

Ɍ К

Ɍ

( )N N

N
 −
= , (2.47) 

 ߮ = ଵହ଼,ଽଽ଴−଻ଷ,ଽ଼ଶଵହ଼,ଽଽ଴ = Ͳ,ͷʹͶ. 

 

Ʉɨ.ɷɮ.ɮɢ.ɰɢ.ɟɧ.ɬ ɩɨ.ɥɟ.ɡɧ.ɨɝ.ɨ ɞɟ.ɣɫ.ɬɜ.ɢɹ ȽɌ.ɍ (ɷ.ɥɟ.ɤɬ.ɪɢ.ɱɟ.ɫɤ.ɢɣ Ʉɉ.Ⱦ ȽɌ.ɍ) 
 

.
э

Ɍ ɟ э ɝ э

Ɍ Ɍ

G H N

B K B K

  
= =

 
, (2.48)

 
 𝜂э = ଼ହ଴଴଼଺,ଶ଻଺∙ଷ଺ଷଶ଴ = Ͳ,͵͹͵. 

 
Ɉɬ.ɧɨ.ɫɢ.ɬɟ.ɥɶ.ɧɵ.ɣ ɪɚ.ɫɯ.ɨɞ ɜɨ.ɡɞ.ɭɯ.ɚ ɧɚ ɨɯ.ɥɚ.ɠɞ.ɟɧ.ɢɟ ɬɭɪɛɢɧɵ, ɦ3./.ɦ3  
 

3
ɜ 0,02 0,32 10 ( )ɫ wg t t−= +   − , (2.49) 

ɝɞ.ɟ    tw – ɧɚ.ɢɛ.ɨɥ.ɶɲ.ɚɹ ɞɨ.ɩɭ.ɫɬ.ɢɦ.ɚɹ ɬɟ.ɦɩ.ɟɪ.ɚɬ.ɭɪ.ɚ ɦɟ.ɬɚ.ɥɥ.ɚ ɥɨɩɚɬɨɤ, 
ɨɩ.ɪɟ.ɞɟ.ɥɹ.ɟɦ.ɚɹ ɩɨ ɭɫ.ɥɨ.ɜɢ.ɹɦ ɩɪɨɱɧɨɫɬɢ, tw.= 80.0-.85.0 °ɋ 

 
3

ɜ 0,02 0,32 10 (1350 900) 0,164g −= +   − =  ɦ3/ɦ3 

 
Ɉɪ.ɢɟ.ɧɬ.ɢɪ.ɨɜ.ɨɱ.ɧɚ.ɹ ɬɟ.ɦɩ.ɟɪ.ɚɬ.ɭɪ.ɚ ɝɚ.ɡɨ.ɜ ɩɨ.ɫɥ.ɟ ɩɟ.ɪɜ.ɨɣ ɫɬɭɩɟɧɢ, Ʉ, (ɟ.ɫɥ.ɢ 

ɩɪ.ɢɧ.ɹɬ.ɶ ɱɢ.ɫɥ.ɨ ɫɬ.ɭɩ.ɟɧ.ɟɣ ɝɚ.ɡɨ.ɜɨ.ɣ ɬɭ.ɪɛ.ɢɧ.ɵ z=.3 ɢ ɫɱ.ɢɬ.ɚɬ.ɶ ɪɚ.ɛɨ.ɬɭ ɜɫ.ɟɯ 
ɫɬ.ɭɩ.ɟɧ.ɟɣ ɨɞ.ɢɧ.ɚɤ.ɨɜ.ɨɣ.) 

 

''
2

1
Ƚ

T
c

p

H
T T

z c
= −   , (2.50) 
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ଶܶ′ = ͳ͸ʹ͵,ͳͷ − ଼ହଵ,଴ହଶଷ∙ଵ,ଶ଼଺ = ͳͶͲʹ,ͷͲͻ Ʉ. 

 
Ʉɨ.ɷɮ.ɮɢ.ɰɢ.ɟɧ.ɬ ɫɧ.ɢɠ.ɟɧ.ɢɹ ɪɚ.ɛɨ.ɬɵ ɨɯ.ɥɚ.ɠɞ.ɚɟ.ɦɨ.ɣ ɬɭ.ɪɛ.ɢɧ.ɵ 
 

К ȼ Ɍ   = − +  (2.51) 

 
ɝɞ.ɟ γ  –ɤ.ɨɷ.ɮɮ.ɢɰ.ɢɟ.ɧɬ ɫɧ.ɢɠ.ɟɧ.ɢɹ ɪɚ.ɛɨ.ɬɵ ɬɭ.ɪɛ.ɢɧ.ɵ ɡɚ ɫɱ.ɟɬ ɡɚ.ɬɪ.ɚɬ ɧɚ ɫɠ.ɚɬ.ɢɟ 
ɞɨ.ɩɨ.ɥɧ.ɢɬ.ɟɥ.ɶɧ.ɨɝ.ɨ ɜɨɡɞɭɯɚ, ɩɨ.ɞɚ.ɜɚ.ɟɦ.ɨɝ.ɨ ɧɚ ɨɯɥɚɠɞɟɧɢɟ; 

γɌ –ɤ.ɨɷ.ɮɮ.ɢɰ.ɢɟ.ɧɬ ɫɧ.ɢɠ.ɟɧ.ɢɹ ɪɚ.ɛɨ.ɬɵ ɬɭ.ɪɛ.ɢɧ.ɵ ɜɫ.ɥɟ.ɞɫ.ɬɜ.ɢɟ ɫɧ.ɢɠ.ɟɧ.ɢɹ 
ɷɮ.ɮɟ.ɤɬ.ɢɜ.ɧɨ.ɫɬ.ɢ ɨɯ.ɥɚ.ɠɞ.ɚɟ.ɦɵ.ɯ ɫɬ.ɭɩ.ɟɧ.ɟɣ ɩɨ ɫɪ.ɚɜ.ɧɟ.ɧɢ.ɸ ɫ ɧɟɨɯɥɚɠɞɚɟɦɵɦɢ; 

γȼ –ɤ.ɨɷ.ɮɮ.ɢɰ.ɢɟ.ɧɬ ɭɜ.ɟɥ.ɢɱ.ɟɧ.ɢɹ ɪɚ.ɛɨ.ɬɵ ɬɭ.ɪɛ.ɢɧ.ɵ ɡɚ ɫɱ.ɟɬ ɞɨ.ɩɨ.ɥɧ.ɢɬ.ɟɥ.ɶɧ.ɨɣ 
ɪɚ.ɛɨ.ɬɵ ɨɯ.ɥɚ.ɠɞ.ɚɸ.ɳɟ.ɝɨ ɜɨɡɞɭɯɚ, ɫɛ.ɪɚ.ɫɵ.ɜɚ.ɟɦ.ɨɝ.ɨ ɜ ɩɪ.ɨɬ.ɨɱ.ɧɭ.ɸ ɱɚɫɬɶ. 

ߛ  = ଵ଴,ହଷହ ∙ ቀͳ − Ͳ,ͷ͵ͷ − ଷ−ଵଷ ∙ ଺଻଺,ଶଷସଵସ଴ଶ,ହଵቁ + ଴.଺ସ∙଴.ହଷହ = Ͳ,ͷͷ. 

 
Ɋɚ.ɫɩ.ɨɥ.ɚɝ.ɚɟ.ɦɚ.ɹ ɪɚ.ɛɨ.ɬɚ ȽɌɍ, ɤȾ.ɠ/.ɦ3 
 

,T ɝ KH H b H=  −   (2.52) 

ܪ  = ͺͷͳ,Ͳͷʹ ∙ ͳ,ʹ͸ͳ − Ͳ,ͻ͸ʹ ∙ ͷͳͺ,͹ͻͷ = ͷ͹Ͷ,ͳͻʹ ɤȾɠ/ɦ3. 
 
ȼɧ.ɭɬ.ɪɟ.ɧɧ.ɹɹ ɪɚ.ɛɨ.ɬɚ ȽɌ.ɍ ɫ ɨɯ.ɥɚ.ɠɞ.ɚɟ.ɦɨ.ɣ ɬɭɪɛɢɧɨɣ, ɤȾ.ɠ/.ɦ3 
 

ɨхɥ ɜ(1 ),H ɇ g=  −  ˎ˘ˑܪ (2.53)  = ͷ͹Ͷ,ͳͻʹ ∙ ሺͳ − Ͳ,ͳ͸Ͷ ∙ Ͳ,ͷͷሻ = ͷʹʹ,Ͷ͵ʹ ɤȾɠ/ɦ3. 
 
Ɋɚ.ɫɯ.ɨɞ ɝɚ.ɡɚ ɧɚ ɬɭ.ɪɛ.ɢɧ.ɭ ɫ ɨɯɥɚɠɞɟɧɢɟɦ, ɦ3./.ɫ 
 

Э
'

ɨхɥ ɦ эɝ
T

N
G

ɇ  
=

 
 , (2.54) 

𝑇ܩ  = ଼ହ଴଼ହଶଶ,ସଷଵ଻∙଴,ଽ଼ଵ∙଴,ଽ଼ଷ = ͳ͸ͺ,͸ͺͷ ɦ3/ɫ. 

 
Ɋɚ.ɫɯ.ɨɞ ɬɨ.ɩɥ.ɢɜ.ɚ ɧɚ ȽɌ.ɍ ɫ ɨɯ.ɥɚ.ɠɞ.ɚɟ.ɦɨ.ɣ ɬɭɪɛɢɧɨɣ, ɦ3./.ɫ 
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ɨхɥ
01

TG
B

V
=

+ 
, (2.55) 

ˎ˘ˑܤ  = ଵ଺଼,଺଼ହଵ+ଶ,ଶ଴଴∙ଵ଴,ଶ଻ଵ = ͹,ͳͶͻ ɦ3/ɫ. 

 
Ɋɚ.ɫɯ.ɨɞ ɜɨ.ɡɞ.ɭɯ.ɚ ɧɚ ɜɯ.ɨɞ.ɟ ɜ ɤɚ.ɦɟ.ɪɭ ɫɝɨɪɚɧɢɹ, ɦ3./.ɫ 
 

0
К

0

,
1 Ɍ

V
G G

V





= 
+ 

 (2.56) 

𝐾ܩ  = ଶ,ଶ଴଴∙ଵ଴,ଶ଻ଵଵ+ଶ,ଶ଴଴∙ଵ଴,ଶ଻ଵ ∙ ͳ͸ͺ,͸ͺͷ = ͳ͸ͳ,ͷ͵͸ ɦ3/ɫ. 

 
ɇɟ.ɨɛ.ɯɨ.ɞɢ.ɦɚ.ɹ ɩɪ.ɨɢ.ɡɜ.ɨɞ.ɢɬ.ɟɥ.ɶɧ.ɨɫ.ɬɶ ɤɨ.ɦɩ.ɪɟ.ɫɫ.ɨɪ.ɚ ɫ ɭɱ.ɟɬ.ɨɦ ɪɚ.ɫɯ.ɨɞ.ɚ 

ɜɨ.ɡɞ.ɭɯ.ɚ ɧɚ ɨɯ.ɥɚ.ɠɞ.ɟɧ.ɢɟ ɬɭɪɛɢɧɵ, ɦ3./.ɫ 
 

К

'
ɜ( ) ɌG b g G= +   , (2.57) 

′𝑘ܩ  = ሺͲ,ͻ͸ʹ + Ͳ,ͳ͸Ͷሻ ∙ ͳ͸ͺ,͸ͺͷ = ͳͻͲ,ͲͲͺ ɦ3/ɫ. 
 
Ɋɚ.ɫɯ.ɨɞ ɝɚ.ɡɚ ɧɚ ɜɵ.ɯɨ.ɞɟ ɢɡ ɬɭ.ɪɛ.ɢɧ.ɵ ɫ ɭɱ.ɟɬ.ɨɦ ɜɨɡɞɭɯɚ, ɫɛ.ɪɚ.ɫɵ.ɜɚ.ɟɦ.ɨɝ.ɨ ɜ 

ɩɪ.ɨɬ.ɨɱ.ɧɭ.ɸ ɱɚ.ɫɬ.ɶ ɢɡ ɫɢ.ɫɬ.ɟɦ.ɵ ɨɯɥɚɠɞɟɧɢɹ, ɦ3./.ɫ 
 

T

'
ɜ(1 ) ɌG g G= +   , (2.58) 

′𝑇ܩ  = ሺͳ + Ͳ,ͳ͸Ͷሻ ∙ ͳ͸ͺ,͸ͺͷ = ͳͻ͸,͵Ͷͻ ɦ3/ɫ. 
 
ɗɥ.ɟɤ.ɬɪ.ɢɱ.ɟɫ.ɤɢ.ɣ Ʉɉ.Ⱦ ȽɌ.ɍ ɫ ɨɯ.ɥɚ.ɠɞ.ɟɧ.ɢɟ.ɦ 
 

э ɨхɥ э ɜ(1 )g  =  −  , (2.59) 

 𝜂э ˑ˘ˎ = Ͳ,͵͹͵ ∙ ሺͳ − Ͳ,ͷͷ ∙ Ͳ,ͳ͸Ͷሻ = Ͳ,͵͵ͻ. 
 

2.3 Ɋɚ.ɫɱ.ɟɬ ɭɫ.ɬɚ.ɧɨ.ɜɤ.ɢ ɩɨ ɩɨ.ɞɨ.ɝɪ.ɟɜ.ɭ ɫɟ.ɬɟ.ɜɨ.ɣ ɜɨ.ɞɵ 
 

Ɋɚ.ɫɱ.ɟɬ.ɧɚ.ɹ ɫɯ.ɟɦ.ɚ ɩɨ.ɞɨ.ɝɪ.ɟɜ.ɚ ɫɟ.ɬɟ.ɜɨ.ɣ ɜɨ.ɞɵ ɩɪ.ɟɞ.ɫɬ.ɚɜ.ɥɟ.ɧɚ ɧɚ ɪɢ.ɫɭ.ɧɤ.ɟ 2.4. 
 
ɇɚ.ɝɪ.ɭɡ.ɤɚ ɨɬ.ɛɨ.ɪɚ ɬɭɪɛɢɧɵ, ɤȼ.ɬ 
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ɬɭɪɛ max
ɨɬ ɨɬQ Q α=   (2.60) 

 
ɝɞ.ɟ α – ɤɨ.ɷɮ.ɮɢ.ɰɢ.ɟɧ.ɬ ɬɟɩɥɨɮɢɤɚɰɢɢ, α=0,2. 

 
ɬɭɪɛ
ɨɬQ 435260 0,2=87050=   ɤȼɬ. 

 
Ɋɚ.ɫɯ.ɨɞ ɫɟ.ɬɟ.ɜɨ.ɣ ɜɨɞɵ, ɤɝ./ɫ 
 

max
ɨɬ

ɫɜ
ɜ

Q
G

ɋ · t
=


 (2.61) 

 

ɫɜ
435260

G 1733
4,186·(130 70)

= =
−  ɤɝ/ɫ. 

 

 
Ɍɉ – ɬɟ.ɩɥ.ɨɜ.ɨɣ ɩɨɬɪɟɛɢɬɟɥɶ; ɉȼ.Ʉ – ɩɢ.ɤɨ.ɜɵ.ɣ ɜɨ.ɞɨ.ɝɪ.ɟɣ.ɧɵ.ɣ ɤɨɬɟɥ; ɋɇ – ɫɟ.ɬɟ.ɜɨ.ɣ ɧɚɫɨɫ; ɇɋ – 

ɧɢ.ɠɧ.ɢɣ ɫɟ.ɬɟ.ɜɨ.ɣ ɩɨɞɨɝɪɟɜɚɬɟɥɶ; ȼɋ – ɜɟ.ɪɯ.ɧɢ.ɣ ɫɟ.ɬɟ.ɜɨ.ɣ ɩɨɞɨɝɪɟɜɚɬɟɥɶ. 
 

Ɋɢ.ɫɭ.ɧɨ.ɤ 2.3 – ɋɯ.ɟɦ.ɚ ɩɨ.ɞɨ.ɝɪ.ɟɜ.ɚ ɫɟ.ɬɟ.ɜɨ.ɣ ɜɨ.ɞɵ 
 
Ɍɟ.ɦɩ.ɟɪ.ɚɬ.ɭɪ.ɚ ɫɟ.ɬɟ.ɜɨ.ɣ ɜɨ.ɞɵ ɩɨ.ɫɥ.ɟ ɫɟ.ɬɟ.ɜɨ.ɝɨ ɩɨɞɨɝɪɟɜɚɬɟɥɹ, ɋ 
 

ɬɭɪɛ
ɨɬɛ

ɜɫ ɨɫ
ɫɜ ɜ

Q
t t

G C
= +

  (2.62) 

ПȼК 
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ɜɫ
87052

t 70 82 ɋ
1732,999 4,186

= + =
   

ɉɪ.ɢɧ.ɢɦ.ɚɹ ɧɟ.ɞɨ.ɝɪ.ɟɜ ɫɟ.ɬɟ.ɜɨ.ɣ ɜɨ.ɞɵ ɜ ɜɟ.ɪɯ.ɧɟ.ɦ ɫɟ.ɬɟ.ɜɨ.ɦ ɩɨ.ɞɨ.ɝɪ.ɟɜ.ɚɬ.ɟɥ.ɟ 𝜗 = ͷ℃, ɬɟ.ɦɩ.ɟɪ.ɚɬ.ɭɪ.ɚ ɧɚ.ɫɵ.ɳɟ.ɧɢ.ɹ ɤɨ.ɧɞ.ɟɧ.ɫɢ.ɪɭ.ɸɳ.ɟɝ.ɨɫ.ɹ ɩɚ.ɪɚ ɜɟ.ɪɯ.ɧɟ.ɝɨ 
ɫɟ.ɬɟ.ɜɨ.ɝɨ ɩɨ.ɞɨ.ɝɪ.ɟɜ.ɚɬ.ɟɥ.ɹ ɫɨɫɬɚɜɢɬ, ɋ 

 
ɧ
ɜɫ ɜɫt t= +   (2.63) 

ː˔˅ݐ  = ͺʹ + ͷ = ͺ͹ɋ. 
 
ɗɧ.ɬɚ.ɥɶ.ɩɢ.ɹ ɧɚ.ɫɵ.ɳɟ.ɧɢ.ɹ ɤɨ.ɧɞ.ɟɧ.ɫɢ.ɪɭ.ɸɳ.ɟɝ.ɨɫ.ɹ ɩɚ.ɪɚ ɜɟ.ɪɯ.ɧɟ.ɝɨ ɫɟ.ɬɟ.ɜɨ.ɝɨ 

ɩɨɞɨɝɪɟɜɚɬɟɥɹ, ɤȾ.ɠ/.ɤɝ 
˅̅ݐ  ˔ː = ͵͸Ͷ,͵ͷʹ ɤȾɠ/ɤɝ. 
Ⱦɚ.ɜɥ.ɟɧ.ɢɟ ɩɚ.ɪɚ ɜ ɤɨ.ɪɩ.ɭɫ.ɟ ɜɟ.ɪɯ.ɧɟ.ɝɨ ɫɟ.ɬɟ.ɜɨ.ɝɨ ɩɨ.ɞɨ.ɝɪ.ɟɜ.ɚɬ.ɟɥ.ɹ [8], Ɇɉ.ɚ 
 ܲ˅′̝ = Ͳ,Ͳ͸͵ Ɇɉɚ. 
 
Ⱦɚ.ɜɥ.ɟɧ.ɢɟ ɩɚ.ɪɚ ɜ ɨɬ.ɛɨ.ɪɟ ɬɭ.ɪɛ.ɢɧ.ɵ ɫ ɭɱ.ɟɬ.ɨɦ ɩɨ.ɬɟ.ɪɢ ɞɚ.ɜɥ.ɟɧ.ɢɹ ɜ 

ɬɪ.ɭɛ.ɨɩ.ɪɨ.ɜɨ.ɞɟ 5%, Ɇɉ.ɚ 
 

'
ɜɫ ɜɫ
ɬɭɪɛ

P
P

0,95
=  (2.64) 

 ̞ܲ ˖˓˄˅˔ = ଴,଴଺ଷ଴,ଽହ = Ͳ,Ͳ͸͸ Ɇɉɚ. 

 
Ɋɚ.ɫɯ.ɨɞ ɩɚ.ɪɚ ɢɡ ɬɭ.ɪɛ.ɢɧ.ɵ ɧɚ ɫɟ.ɬɟ.ɜɨ.ɣ ɩɨ.ɞɨ.ɝɪ.ɟɜ.ɚɬ.ɟɥ.ɶ ɨɩ.ɪɟ.ɞɟ.ɥɹ.ɟɦ ɩɨ 

ɮɨɪɦɭɥɟ, ɤɝ./c 
 

(t ) C / ( ) 0,98,ɜɫ ɧ
ɜc ɫɜ ɜɫ ɨɫ ɜ ɜɯ ɜɫD G t h t=  −  −   (2.65) 

 

1732,999 (82 70) 4,186 / (2555 364,352) 0,98 40,549ɜcD =  −  −  =  ɤɝ/ɫ. 
 
2.4 Ɋɚ.ɫɱ.ɟɬ ɞɜ.ɭɯ.ɤɨ.ɧɬ.ɭɪ.ɧɨ.ɣ ɤɨ.ɦɛ.ɢɧ.ɢɪ.ɨɜ.ɚɧ.ɧɨ.ɣ ɷɧ.ɟɪ.ɝɨ.ɭɫ.ɬɚ.ɧɨ.ɜɤ.ɢ 
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2.4.1 ɂɫ.ɯɨ.ɞɧ.ɵɟ ɞɚ.ɧɧ.ɵɟ 
 

Ɍɟ.ɩɥ.ɨɜ.ɚɹ ɫɯ.ɟɦ.ɚ (ɪ.ɢɫ.ɭɧ.ɨɤ 2.5) ɜɤ.ɥɸ.ɱɚ.ɟɬ ɜ ɫɟ.ɛɹ ȽɌɍ, Ʉɍ ɫ ɝɚ.ɡɨ.ɜɵ.ɦ 
ɩɨ.ɞɨ.ɝɪ.ɟɜ.ɚɬ.ɟɥ.ɟɦ ɤɨ.ɧɞ.ɟɧ.ɫɚ.ɬɚ (ȽɉɄ), ɞɟ.ɚɷ.ɪɚ.ɬɨ.ɪ ɢ ɩɚ.ɪɨ.ɜɭ.ɸ ɬɭ.ɪɛ.ɢɧ.ɭ ɫ ɨɞ.ɧɢ.ɦ 
ɬɟ.ɩɥ.ɨɮ.ɢɤ.ɚɰ.ɢɨ.ɧɧ.ɵɦ.ɢ ɨɬɛɨɪɨɦ. Ⱦɟ.ɚɷ.ɪɚ.ɬɨ.ɪ ɩɢ.ɬɚ.ɟɬ.ɫɹ ɩɚ.ɪɨ.ɦ ɢɡ ɤɨɥɥɟɤɬɨɪɚ, ɤ 
ɤɨ.ɬɨ.ɪɨ.ɦɭ ɩɪ.ɢɫ.ɨɟ.ɞɢ.ɧɟ.ɧɵ ɬɪ.ɭɛ.ɨɩ.ɪɨ.ɜɨ.ɞɵ ɤɨ.ɧɬ.ɭɪ.ɚ ɧɢ.ɡɤ.ɨɝ.ɨ ɞɚ.ɜɥ.ɟɧ.ɢɹ Ʉɍ. ȽɌ.ɍ 
ɫɛ.ɪɚ.ɫɵ.ɜɚ.ɟɬ ɜɵ.ɯɥ.ɨɩ.ɧɵ.ɟ ɝɚ.ɡɵ ɜ Ʉɍ. ɉɨ.ɬɨ.ɤɢ ɩɟ.ɪɟ.ɝɪ.ɟɬ.ɨɝ.ɨ ɩɚɪɚ, ɜɵ.ɯɨ.ɞɹ.ɳɢ.ɟ ɢɡ 
ɤɨ.ɧɬ.ɭɪ.ɚ ɜɵ.ɫɨ.ɤɨ.ɝɨ ɞɚ.ɜɥ.ɟɧ.ɢɹ Ʉɍ ɩɨ.ɞɚ.ɸɬ.ɫɹ ɤ ɩɚ.ɪɨ.ɜɨ.ɣ ɬɭɪɛɢɧɟ. ɉɨ.ɬɨ.ɤɢ ɩɚ.ɪɚ 
ɜɵ.ɲɟ.ɞɲ.ɢɟ ɢɡ ɤɨ.ɧɬ.ɭɪ.ɨɜ ɧɢ.ɡɤ.ɨɝ.ɨ ɞɚ.ɜɥ.ɟɧ.ɢɹ ɩɨ.ɞɚ.ɸɬ.ɫɹ ɜ ɤɚ.ɦɟ.ɪɭ ɫɦɟɲɟɧɢɹ, 
ɪɚ.ɫɩ.ɨɥ.ɨɠ.ɟɧ.ɧɭ.ɸ ɩɟ.ɪɟ.ɞ ɑɇȾ. 

Ɋɚ.ɫɱ.ɟɬ ɩɪ.ɨɢ.ɡɜ.ɨɞ.ɢɬ.ɫɹ ɩɨ ɫɥ.ɟɞ.ɭɸ.ɳɟ.ɣ ɦɟ.ɬɨ.ɞɢ.ɤɟ [7]. 
ȽɌ.ɍ ɢɦ.ɟɟ.ɬ ɫɥ.ɟɞ.ɭɸ.ɳɢ.ɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ: 
- ɷɥ.ɟɤ.ɬɪ.ɢɱ.ɟɫ.ɤɚ.ɹ ɦɨ.ɳɧ.ɨɫ.ɬɶ Nэ =8.2 Ɇȼɬ; 
- ɪɚ.ɫɯ.ɨɞ ɭɯ.ɨɞ.ɹɳ.ɢɯ ɝɚ.ɡɨ.ɜ Gɝ = 275,726 ɤɝ/ɫ; 
- ɬɟ.ɦɩ.ɟɪ.ɚɬ.ɭɪ.ɚ ɝɚ.ɡɨ.ɜ ɧɚ ɜɵ.ɯɨ.ɞɟ td =619,281 ºɋ; 
- ɷɥ.ɟɤ.ɬɪ.ɢɱ.ɟɫ.ɤɢ.ɣ Ʉɉ.Ⱦ ȽɌ.ɍ 35,2%.ȽɌɍ

э =  
ɍɯ.ɨɞ.ɹɳ.ɢɟ ɝɚ.ɡɵ ȽɌ.ɍ ɩɪ.ɟɞ.ɫɬ.ɚɜ.ɥɹ.ɸɬ ɫɨ.ɛɨ.ɣ ɫɦ.ɟɫ.ɶ ɚɬ.ɦɨ.ɫɮ.ɟɪ.ɧɨ.ɝɨ ɜɨ.ɡɞ.ɭɯ.ɚ 

ɢ ɱɢ.ɫɬ.ɵɯ ɩɪ.ɨɞ.ɭɤ.ɬɨ.ɜ ɫɝɨɪɚɧɢɹ. 
Ɍɟ.ɦɩ.ɟɪ.ɚɬ.ɭɪ.ɚ ɧɚ.ɪɭ.ɠɧ.ɨɝ.ɨ ɜɨ.ɡɞ.ɭɯ.ɚ tɧ.ɜ. =15ºɋ, ɞɚ.ɜɥ.ɟɧ.ɢɟ ɪɧ.ɜ. =105ɉɚ. 
Ⱦɚ.ɜɥ.ɟɧ.ɢɟ ɜ ɤɨ.ɧɞ.ɟɧ.ɫɚ.ɬɨ.ɪɟ ɪɧ.ɜ. =3,5 ɤɉɚ; ɞɨ.ɩɭ.ɫɬ.ɢɦ.ɚɹ ɜɥ.ɚɠ.ɧɨ.ɫɬ.ɶ yк =10%. 
Ⱦɚ.ɜɥ.ɟɧ.ɢɟ ɜ ɤɨ.ɧɬ.ɭɪ.ɚɯ Ʉɍ: ɪ0.

ɜ.ɞ = 8,8 Ɇɉɚ; ɪ0.
ɧ.ɞ =0,7 Ɇɉɚ. 

Ⱦɚ.ɜɥ.ɟɧ.ɢɟ ɜ ɞɟ.ɚɷ.ɪɚ.ɬɨ.ɪɟ ɪȾ =0,6 Ɇɉɚ. 
ɇɟ.ɨɛ.ɯɨ.ɞɢ.ɦɵ.ɦɢ ɬɟ.ɦɩ.ɟɪ.ɚɬ.ɭɪ.ɧɵ.ɦɢ ɧɚ.ɩɨ.ɪɚ.ɦɢ ɛɭ.ɞɟ.ɦ ɡɚ.ɞɚ.ɜɚ.ɬɶ.ɫɹ ɜ 

ɩɪ.ɨɰ.ɟɫ.ɫɟ ɪɚɫɱɟɬɚ. ȼ ɪɚ.ɫɱ.ɟɬ.ɚɯ ɛɭ.ɞɟ.ɦ ɩɪ.ɟɧ.ɟɛ.ɪɟ.ɝɚ.ɬɶ ɩɚ.ɞɟ.ɧɢ.ɟɦ ɞɚ.ɜɥ.ɟɧ.ɢɹ ɜɨ.ɞɵ 
ɜɫ.ɥɟ.ɞɫ.ɬɜ.ɢɟ ɝɢ.ɞɪ.ɚɜ.ɥɢ.ɱɟ.ɫɤ.ɢɯ ɫɨ.ɩɪ.ɨɬ.ɢɜ.ɥɟ.ɧɢ.ɣ ɩɨ ɬɪ.ɚɤ.ɬɚ.ɦ ɤɨ.ɬɥ.ɚ-.ɭɬ.ɢɥ.ɢɡ.ɚɬ.ɨɪ.ɚ 
(Ʉɍ), ɚ ɬɚ.ɤɠ.ɟ ɭɜ.ɟɥ.ɢɱ.ɟɧ.ɢɟ.ɦ ɷɧ.ɬɚ.ɥɶ.ɩɢ.ɢ ɢ ɬɟ.ɦɩ.ɟɪ.ɚɬ.ɭɪ.ɵ ɜɨ.ɞɵ ɡɚ ɫɱ.ɟɬ ɫɠ.ɚɬ.ɢɹ ɜ 
ɧɚɫɨɫɚɯ. 
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Ɋɢ.ɫɭ.ɧɨ.ɤ 2..4 – ɋɯ.ɟɦ.ɚ ɉȽ.ɍ 
 

2.4.2 Ɍɟ.ɩɥ.ɨɜ.ɨɣ ɪɚ.ɫɱ.ɟɬ ɤɨ.ɬɥ.ɚ-.ɭɬ.ɢɥ.ɢɡ.ɚɬ.ɨɪ.ɚ 
 

ɉɨ ɩɪ.ɢɜ.ɟɞ.ɟɧ.ɧɨ.ɣ ɫɯ.ɟɦ.ɟ ɦɨ.ɠɧ.ɨ ɫɨ.ɫɬ.ɚɜ.ɢɬ.ɶ ɭɪ.ɚɜ.ɧɟ.ɧɢ.ɹ ɬɟ.ɩɥ.ɨɜ.ɨɝ.ɨ  
ɢ ɦɚ.ɬɟ.ɪɢ.ɚɥ.ɶɧ.ɨɝ.ɨ ɛɚ.ɥɚ.ɧɫ.ɚ ɞɥ.ɹ ɪɚ.ɡɥ.ɢɱ.ɧɵ.ɯ ɷɥ.ɟɦ.ɟɧ.ɬɨ.ɜ Ʉɍ. 

ɍɪ.ɚɜ.ɧɟ.ɧɢ.ɟ ɬɟ.ɩɥ.ɨɜ.ɨɝ.ɨ ɛɚ.ɥɚ.ɧɫ.ɚ ɞɥ.ɹ ɫɨ.ɜɨ.ɤɭ.ɩɧ.ɵɯ ɩɨ.ɜɟ.ɪɯ.ɧɨ.ɫɬ.ɟɣ 
ɩɚ.ɪɨ.ɩɟ.ɪɟ.ɝɪ.ɟɜ.ɚɬ.ɟɥ.ɹ ɢ ɢɫ.ɩɚ.ɪɢ.ɬɟ.ɥɹ ɜɵ.ɫɨ.ɤɨ.ɝɨ ɞɚ.ɜɥ.ɟɧ.ɢɹ Ʉɍ 

 

0( ) ( ),ɜɞ ɜɞ ɜɞ ɜɞ
ɝ d эɤ ɉ эɤG I I G h h − =  −  (2.66) 

 
ɝɞ.ɟ    Gɝ – ɪɚ.ɫɯ.ɨɞ ɝɚ.ɡɨ.ɜ ɧɚ ɤɨɬɟɥ, ɤɝ/ɫ; 

Id  – ɷɧ.ɬɚ.ɥɶ.ɩɢ.ɹ ɝɚ.ɡɨ.ɜ ɧɚ ɜɯ.ɨɞ.ɟ ɜ ɤɨɬɟɥ, ɤȾɠ/ɤɝ; 
h0.

ɜ.ɞ – ɷɧ.ɬɚ.ɥɶ.ɩɢ.ɹ ɩɚ.ɪɚ ɧɚ ɜɵ.ɯɨ.ɞɟ ɢɡ ɩɚ.ɪɨ.ɩɟ.ɪɟ.ɝɪ.ɟɜ.ɚɬ.ɟɥ.ɹ ɜɵ.ɫɨ.ɤɨ.ɝɨ 
ɞɚ.ɜɥ.ɟɧ.ɢɹ ɤɨ.ɬɥ.ɚ ɩɪ.ɢ ɪ0

ɜɞ, ɤȾɠ/ɤɝ; 
hэ.к

ɜ.ɞ – ɷɧ.ɬɚ.ɥɶ.ɩɢ.ɹ ɜɨ.ɞɵ ɧɚ ɜɵ.ɯɨ.ɞɟ ɢɡ ɷɤ.ɨɧ.ɨɦ.ɚɣ.ɡɟ.ɪɚ ɜɵ.ɫɨ.ɤɨ.ɝɨ ɞɚ.ɜɥ.ɟɧ.ɢɹ  
(ɜ ɫɨ.ɫɬ.ɨɹ.ɧɢ.ɢ ɧɚ.ɫɵ.ɳɟ.ɧɢ.ɹ ɩɪ.ɢ ɞɚ.ɜɥ.ɟɧ.ɢɢ ɪ0

ɜɞ), ɤȾɠ/ɤɝ. 
ȼɵ.ɛɪ.ɚɜ ɬɟ.ɦɩ.ɟɪ.ɚɬ.ɭɪ.ɧɵ.ɣ ɧɚ.ɩɨ.ɪ įt.э.к = 80ºɋ, ɧɚ.ɯɨ.ɞɢ.ɦ ɬɟ.ɦɩ.ɟɪ.ɚɬ.ɭɪ.ɭ ɝɚ.ɡɨ.ɜ 

ɩɟ.ɪɟ.ɞ ɷɤ.ɨɧ.ɨɦ.ɚɣ.ɡɟ.ɪɨ.ɦ ɜɵ.ɫɨ.ɤɨ.ɝɨ ɞɚɜɥɟɧɢɹ, °ɋ 
 

371,738 80 381,738ɜɞ
эɤ ɜɞ эɤt t = + = + = °ɋ. (2.67) 
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ɝɞ.ɟ    tɜ.ɞ – ɬɟ.ɦɩ.ɟɪ.ɚɬ.ɭɪ.ɚ ɧɚ.ɫɵ.ɳɟ.ɧɢ.ɹ ɜɨ.ɞɵ ɧɚ ɜɵ.ɯɨ.ɞɟ ɢɡ ɷɤ.ɨɧ.ɨɦ.ɚɣ.ɡɟ.ɪɚ 
ɜɵ.ɫɨ.ɤɨ.ɝɨ ɞɚ.ɜɥ.ɟɧ.ɢɹ (ȼ.Ⱦ) ɩɨ ɪ0

ɜɞ, °ɋ. 
ɋ ɩɨ.ɦɨ.ɳɶ.ɸ ɜɞ

эɤ  ɧɚ.ɯɨ.ɞɢ.ɦ ɷɧ.ɬɚ.ɥɶ.ɩɢ.ɸ ɝɚ.ɡɨ.ɜ ɩɟ.ɪɟ.ɞ ɷɤ.ɨɧ.ɨɦ.ɚɣ.ɡɟ.ɪɨ.ɦ 

ɜɵ.ɫɨ.ɤɨ.ɝɨ ɞɚɜɥɟɧɢɹ, ɤȾ.ɠ/.ɤɝ 
 
Iэ.к

ɜ.ɞ = 389,347 ɤȾɠ/ɤɝ. 
 
ɂɡ ɭɪ.ɚɜ.ɧɟ.ɧɢ.ɹ (2.66) ɨɩ.ɪɟ.ɞɟ.ɥɹ.ɟɦ ɪɚ.ɫɯ.ɨɞ ɩɚ.ɪɚ ɜɵ.ɫɨ.ɤɨ.ɝɨ ɞɚɜɥɟɧɢɹ, 

ɝɟ.ɧɟ.ɪɢ.ɪɭ.ɟɦ.ɵɣ Ʉɍ, ɤɝ./c 
 

0( ) / ( ),ɜɞ ɜɞ ɜɞ ɜɞ
ɉ ɝ d эɤ эɤG G I I h h=  − −  (2.68) 

 
(663,594 389,347)

275,726 35,422
(3409,291 1354,545)

ɜɞ
ɉG

−
=  =

−
 ɤɝ/c. 

 
Ⱦɥ.ɹ ɷɤ.ɨɧ.ɨɦ.ɚɣ.ɡɟ.ɪɚ ɤɨ.ɧɬ.ɭɪ.ɚ ɜɵ.ɫɨ.ɤɨ.ɝɨ ɞɚ.ɜɥ.ɟɧ.ɢɹ ɛɭ.ɞɟ.ɬ ɫɩ.ɪɚ.ɜɟ.ɞɥ.ɢɜ.ɵɦ 

ɫɥ.ɟɞ.ɭɸ.ɳɟ.ɟ ɫɨ.ɨɬ.ɧɨ.ɲɟ.ɧɢ.ɟ 
 

( ) ( ),ɜɞ ɜɞ ɜɞ ɜɞ
ɝ эɤ ɭɯ ɉ эɤ ɞG I I G h h − =  −  

(2.69) 

 
ɝɞ.ɟ    hɞ –ɷ.ɧɬ.ɚɥ.ɶɩ.ɢɹ ɩɢ.ɬɚ.ɬɟ.ɥɶ.ɧɨ.ɣ ɜɨɞɵ, ɩɨ.ɫɬ.ɭɩ.ɚɸ.ɳɟ.ɣ ɢɡ ɞɟɚɷɪɚɬɨɪɚ, ɤȾɠ/ɤɝ; 

Iɭ.х
ɜ.ɞ – ɷɧ.ɬɚ.ɥɶ.ɩɢ.ɹ ɝɚɡɨɜ, ɩɨ.ɤɢ.ɞɚ.ɸɳ.ɢɯ ɬɟ.ɩɥ.ɨɨ.ɛɦ.ɟɧ.ɧɢ.ɤɢ ɤɨ.ɧɬ.ɭɪ.ɚ ȼȾ, 

ɤȾɠ/ɤɝ. 
 

( ) / ,ɜɞ ɜɞ ɜɞ ɜɞ
ɭɯ эɤ ɉ эɤ ɞ ɝI I G h h G= −  −  (2.70) 

 
35,422 (1354,545 670,501)

389,347 301,469
275,726

ɜɞ
ɭɯI

 −
= − =  ɤȾɠ/ɤɝ.

 

 
Ⱦɚ.ɧɧ.ɚɹ ɷɧ.ɬɚ.ɥɶ.ɩɢ.ɹ ɫɨ.ɨɬ.ɜɟ.ɬɫ.ɬɜ.ɭɟ.ɬ ɬɟ.ɦɩ.ɟɪ.ɚɬ.ɭɪ.ɟ ɝɚ.ɡɨ.ɜ tɭ.х

ɜ.ɞ =348,817ºɋ. 
 
Ⱦɥ.ɹ ɫɨ.ɜɨ.ɤɭ.ɩɧ.ɵɯ ɩɨ.ɜɟ.ɪɯ.ɧɨ.ɫɬ.ɟɣ ɩɚ.ɪɨ.ɩɟ.ɪɟ.ɝɪ.ɟɜ.ɚɬ.ɟɥ.ɹ ɢ ɢɫ.ɩɚ.ɪɢ.ɬɟ.ɥɹ 

ɤɨ.ɧɬ.ɭɪ.ɚ ɧɢ.ɡɤ.ɨɝ.ɨ ɞɚ.ɜɥ.ɟɧ.ɢɹ Ʉɍ 
 

0( ) ( ).ɜɞ ɧɞ ɧɞ ɧɞ
ɝ ɭɯ ȽɉК ɉ ɛG I I G h h − =  −

 
(2.71) 
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ȼ ɷɬ.ɨɦ ɫɨ.ɨɬ.ɧɨ.ɲɟ.ɧɢ.ɢ ɷɧ.ɬɚ.ɥɶ.ɩɢ.ɹ ɝɚ.ɡɨ.ɜ ɧɚ ɜɯ.ɨɞ.ɟ ɜ Ƚɉ.Ʉ IȽ.ПК ɨɩ.ɪɟ.ɞɟ.ɥɹ.ɟɬ.ɫɹ 
ɩɨ ɬɟɦɩɟɪɚɬɭɪɟ, °ɋ 

 

0 0 ,ɧɞ ɧɞ
ɧɞt t = +  (2.72) 

 
ɝɞ.ɟ    įt.ɧ.ɞ= .2.0º.ɋ – ɜɵ.ɛɪ.ɚɧ.ɧɵ.ɣ ɬɟ.ɦɩ.ɟɪ.ɚɬ.ɭɪ.ɧɵ.ɣ ɧɚɩɨɪ. 

 

0 164,953 35 199,953ɧɞ = + = °ɋ. 
 

ɋ ɩɨ.ɦɨ.ɳɶ.ɸ 0
ɧɞ  ɧɚ.ɯɨ.ɞɢ.ɦ ɷɧ.ɬɚ.ɥɶ.ɩɢ.ɸ ɝɚ.ɡɨ.ɜ ɩɟ.ɪɟ.ɞ ȽɉɄ, ɤȾ.ɠ/.ɤɝ 

 
Iɝ.ɩк.

ɧ.ɞ =187,652 ɤȾɠ/ɤɝ. 
 
ɗɧ.ɬɚ.ɥɶ.ɩɢ.ɸ ɩɚ.ɪɚ ɧɚ ɜɵ.ɯɨ.ɞɟ ɢɡ ɤɨ.ɧɬ.ɭɪ.ɚ ɧɢ.ɡɤ.ɨɝ.ɨ ɞɚ.ɜɥ.ɟɧ.ɢɹ ɨɩ.ɪɟ.ɞɟ.ɥɹ.ɟɦ ɩɨ 

ɞɚ.ɜɥ.ɟɧ.ɢɸ ɜ ɤɨ.ɧɬ.ɭɪ.ɟ ɪ0
ɧɞ, Ɇɉ.ɚ ɢ ɬɟ.ɦɩ.ɟɪ.ɚɬ.ɭɪ.ɟ ɧɚ ɜɵ.ɯɨ.ɞɟ ɢɡ ɤɨɧɬɭɪɚ, ºɋ 

 

0 220ɧɞt =  ºɋ. 
 
ɇɚ.ɯɨ.ɞɢ.ɦ h0.

ɧ.ɞ = 2889,540 ɤȾɠ/ɤɝ.  
ɗɧ.ɬɚ.ɥɶ.ɩɢ.ɹ ɜɨ.ɞɵ ɜ ɛɚ.ɪɚ.ɛɚ.ɧɟ ɤɨ.ɧɬ.ɭɪ.ɚ ɧɢ.ɡɤ.ɨɝ.ɨ ɞɚ.ɜɥ.ɟɧ.ɢɹ (ɷ.ɧɬ.ɚɥ.ɶɩ.ɢɹ 

ɜɨ.ɞɵ ɜ ɫɨ.ɫɬ.ɨɹ.ɧɢ.ɢ ɧɚ.ɫɵ.ɳɟ.ɧɢ.ɹ ɩɪ.ɢ ɞɚ.ɜɥ.ɟɧ.ɢɢ p0.
ɧ.ɞ) 

 
hɛ.

ɧ.ɞ =697,143 ɤȾɠ/ɤɝ. 
 
ɂɡ ɭɪ.ɚɜ.ɧɟ.ɧɢ.ɹ (2.157) ɨɩ.ɪɟ.ɞɟ.ɥɹ.ɟɦ ɪɚ.ɫɯ.ɨɞ ɩɚ.ɪɚ ɱɟ.ɪɟ.ɡ ɤɨ.ɧɬ.ɭɪ ɧɢ.ɡɤ.ɨɝ.ɨ 

ɞɚ.ɜɥ.ɟɧ.ɢɹ Ʉɍ, ɤɝ./c 
 

0

,
ɜɞ
ɭɯ ȽɉКɧɞ

ɉ ɝ ɧɞ ɧɞ
ɛ

I I
G G

h h

−
= 

−  (2.73) 

 
301,469 187,652

275,726 14,314
2889,540 697,143

ɧɞ
ɉG

−
=  =

−
 ɤɝ/c. 

 
Ȼɭ.ɞɟ.ɦ ɫɱɢɬɚɬɶ, ɱɬ.ɨ ɧɚ.ɝɪ.ɟɜ ɤɨ.ɧɞ.ɟɧ.ɫɚ.ɬɚ ɜ Ƚɉ.Ʉ ɢ ɞɟ.ɚɷ.ɪɚ.ɬɨ.ɪɟ 

ɨɫ.ɭɳ.ɟɫ.ɬɜ.ɥɹ.ɟɬ.ɫɹ ɩɪ.ɢɦ.ɟɪ.ɧɨ ɪɚɜɧɨɦɟɪɧɨ. ɉɪ.ɢɦ.ɟɦ ɷɧ.ɬɚ.ɥɶ.ɩɢ.ɸ ɜɨ.ɞɵ ɡɚ Ƚɉ.Ʉ hȽ.ПК 
= 62.0 ɤȾɠ/ɤɝ, ɟɣ ɫɨ.ɨɬ.ɜɟ.ɬɫ.ɬɜ.ɭɟ.ɬ ɬɟ.ɦɩ.ɟɪ.ɚɬ.ɭɪ.ɚ tȽ.ПК = 151,8ºɋ. 

 



42 
 

ɋɨ.ɫɬ.ɚɜ.ɥɹ.ɟɦ ɭɪ.ɚɜ.ɧɟ.ɧɢ.ɟ ɬɟ.ɩɥ.ɨɜ.ɨɝ.ɨ ɛɚ.ɥɚ.ɧɫ.ɚ ɞɥ.ɹ ɞɟ.ɚɷ.ɪɚ.ɬɨ.ɪɚ 
 

0[( ) ] ( ) ,ɜɞ ɧɞ ɞ ɞ ɧɞ ɧɞ ɜɞ
ɉ ɉ ȽɉК ɉ ɉ ɞG G G h G h G G h+ − +  = +  (2.74) 

 
Ɋɚ.ɫɯ.ɨɞ ɩɚ.ɪɚ ɧɚ ɞɟ.ɚɷ.ɪɚ.ɬɨ.ɪ ɨɩ.ɪɟ.ɞɟ.ɥɹ.ɟɦ ɢɡ ɜɵɪɚɠɟɧɢɹ, ɤɝ./c 
 

0

( ) ,ɞ ɜɞ ɧɞ ɞ ȽɉК
ɉ ɉ ɧɞ

ȽɉК ɞ

h h
G G G

h h h

−
= + 

− −
(2.75) 

 
670,501 640

(35,422 14,314) 0,961
2889,540 640 670,501

ɞG
−

= +  =
− −

 ɤɝ/c. 

 
ɗɧ.ɬɚ.ɥɶ.ɩɢ.ɹ ɩɢ.ɬɚ.ɬɟ.ɥɶ.ɧɨ.ɣ ɜɨ.ɞɵ ɧɚ ɜɯ.ɨɞ.ɟ ɜ ȽɉɄ, ɤȾ.ɠ/.ɤɝ 
 

( ) ( )
,

ɜɞ ɧɞ ɞ
ɉ ɉ К ɫɩ ɫɩ К

ɩɜ ɜɞ ɧɞ ɞ
ɉ ɉ

G G G h G h h
h

G G G

+ −  +  −
=

+ −  
(2.76) 

 
(35,422 14,314 0,961) 111,836 40,549 (364,352 111,836)

35,422 14,314 0,961ɩɜh
+ −  +  −

= =
+ −

 

321,763=  ɤȾɠ/ɤɝ. 
 
ȿɣ ɫɨ.ɨɬ.ɜɟ.ɬɫ.ɬɜ.ɭɟ.ɬ ɬɟ.ɦɩ.ɟɪ.ɚɬ.ɭɪ.ɚ tɩ.ɜ = 76,866 ºɋ. 
 
ɋɨ.ɫɬ.ɚɜ.ɥɹ.ɟɦ ɭɪ.ɚɜ.ɧɟ.ɧɢ.ɟ ɬɟ.ɩɥ.ɨɜ.ɨɝ.ɨ ɛɚ.ɥɚ.ɧɫ.ɚ ɞɥ.ɹ Ƚɉ.Ʉ 
 

( ) ( ) ( ).ɜɞ ɧɞ ɞ
ɝ ȽɉК ɭɯ ɉ ɉ ȽɉК ɩɜG I I G G G h h − = + −  −  (2.77) 

 
Ɉɩ.ɪɟ.ɞɟ.ɥɹ.ɟɦ ɷɧ.ɬɚ.ɥɶ.ɩɢ.ɸ ɭɯ.ɨɞ.ɹɳ.ɢɯ ɝɚ.ɡɨ.ɜ Ʉɍ, ɤȾ.ɠ/.ɤɝ 
 

( ) ( ) /ɜɞ ɧɞ ɞ
ɭɯ ȽɉК ɉ ɉ ȽɉК ɩɜ ɝI I G G G h h G= − + −  −  (2.78) 

187,652 (35,422 14,314 0,961) (640 321,762) / 275,726 131,356ɭɯI = − + −  − =  

ɤȾɠ/ɤɝ.
  

ɇɚ.ɯɨ.ɞɢ.ɦ ɬɟ.ɦɩ.ɟɪ.ɚɬ.ɭɪ.ɭ ɭɯ.ɨɞ.ɹɳ.ɢɯ ɝɚ.ɡɨ.ɜ 
 
tɭх=100,36ºɋ. 
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Ɉɩ.ɪɟ.ɞɟ.ɥɹ.ɟɦ ɷɧ.ɬɚ.ɥɶ.ɩɢ.ɸ ɝɚ.ɡɚ ɧɚ ɜɯ.ɨɞ.ɟ ɜ ɢɫ.ɩɚ.ɪɢ.ɬɟ.ɥɶ ȼȾ, ɤȾ.ɠ/.ɤɝ 
 

0( '' ) /ɜɞ ɜɞ ɜɞ ɜɞ
ɢɫɩ ɜɯ ɉ s ɝI I G h h G= −  −  (2.79) 

 

663.594 35,422 (3489,291 2746.164) / 275,726 568,126ɜɞ
ɢɫɩI = −  − =  ɤȾɠ/ɤɝ.

 
 

ɇɚ.ɯɨ.ɞɢ.ɦ ɬɟ.ɦɩ.ɟɪ.ɚɬ.ɭɪ.ɭ ɝɚ.ɡɨ.ɜ ɧɚ ɜɯ.ɨɞ.ɟ ɜ ɢɫ.ɩɚ.ɪɢ.ɬɟ.ɥɶ ȼȾ 493,523ɜɞ
ɢɫɩt =  ºɋ. 

 
Ɉɩ.ɪɟ.ɞɟ.ɥɹ.ɟɦ ɷɧ.ɬɚ.ɥɶ.ɩɢ.ɸ ɝɚ.ɡɚ ɧɚ ɜɯ.ɨɞ.ɟ ɜ ɢɫ.ɩɚ.ɪɢ.ɬɟ.ɥɶ ɇȾ, ɤȾ.ɠ/.ɤɝ 
 

( '' ) /ɧɞ ɧɞ ɧɞ
ɢɫɩ ɝɩɤ ɉ s ɞ ɝI I G h h G= +  −  (2.80) 

 

187,652 14,314 (2762,749 670,501) / 275,726 296,27yɞ
ɢɫɩI = +  − =  ɤȾɠ/ɤɝ. 

 

ɇɚ.ɯɨ.ɞɢ.ɦ ɬɟ.ɦɩ.ɟɪ.ɚɬ.ɭɪ.ɭ ɝɚ.ɡɨ.ɜ ɧɚ ɜɯ.ɨɞ.ɟ ɜ ɢɫ.ɩɚ.ɪɢ.ɬɟ.ɥɶ ɇȾ 252,57yɞ
ɢɫɩt =  ºɋ. 

 
Ɉɩ.ɪɟ.ɞɟ.ɥɢ.ɦ Ʉɉ.Ⱦ Ʉɍ 
 

( ) / ( ),ɤɭ ɜɯ ɭɯ ɜɯ ɚI I I I = − −
 (2.81) 

 

(663,594 131,563) / (663,594 19,326) 0,826ɤɭ = − − = . 

 
Ɍɟɩɥɨ, ɨɬ.ɞɚ.ɧɧ.ɨɟ ɝɚ.ɡɚ.ɦɢ ȽɌ.ɍ ɜ ɩɚ.ɪɨ.ɬɭ.ɪɛ.ɢɧ.ɧɵ.ɣ ɰɢɤɥ, ɤȼ.ɬ 
 

( ),ɝɚɡ ɝ ɜɯ ɭɯQ G I I= −  (2.82) 

 

275,726 (663,594 131,356) 146751,769ɝɚɡQ =  − =  ɤȼɬ. 
Ɍɟɩɥɨ, ɩɨ.ɥɭ.ɱɟ.ɧɧ.ɨɟ ɩɚɪɨɦ, ɤȼ.ɬ 
 

0 0( )

( )

ɜɞ ɜɞ ɧɞ ɞ ɧɞ
ɩɚɪ ɉ ɉ ɫɩ ɫɩ

ɜɞ ɧɞ ɞ
ɉ ɉ ɫɩ ɤ

Q G h G G h G h

G G G G h

=  + −  −  −

− + − −   
(2.84) 
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35,422 3489,291 (14,314 0,961) 2889,540 40,549 364,352 (35,422ɩɚɪQ =  + −  −  − +  

14,314 0,961 40,549) 111,836 146488,968+ − −  =  ɤȼɬ.

  
Ɍɟɩɥɨ, ɩɨ.ɞɜ.ɨɞ.ɢɦ.ɨɟ ɤ ɜɨ.ɞɟ (ɩ.ɚɪ.ɭ) ɜ ɨɬ.ɞɟ.ɥɶ.ɧɵ.ɯ ɷɥ.ɟɦ.ɟɧ.ɬɚ.ɯ Ʉɍ, ɤȼ.ɬ 
 

( ) ( ),ɜɞ ɧɞ ɞ
ȽɉК ɉ ɉ ȽɉК ɩɜQ G G G h h= + −  −  (2.85) 

 
(35,422 14,314 0,961) (640 321,762) 15522,182ȽɉКQ = + −  − =  ɤȼɬ. 

 
Ⱦɥ.ɹ ɢɫ.ɩɚ.ɪɢ.ɬɟ.ɥɹ ɧɢ.ɡɤ.ɨɝ.ɨ ɞɚɜɥɟɧɢɹ, ɤȼ.ɬ 
 

,ɧɞ ɧɞ ɧɞ
ɢɫɩ ɉQ G r=   (2.86) 

 
ɝɞ.ɟ     rɧ.ɞ =2065,657 ɤȾ.ɠ/.ɤɝ – ɬɟ.ɩɥ.ɨɬ.ɚ ɢɫɩɚɪɟɧɢɹ, ɨɩ.ɪɟ.ɞɟ.ɥɹ.ɟɦ.ɚɹ ɩɨ ɞɚ.ɜɥ.ɟɧ.ɢɸ 
p0

ɧɞ.  
 

14,314 2065,6057 29657,411ɧɞ
ɢɫɩQ =  =  ɤȼɬ. 

 
Ⱦɥ.ɹ ɩɚ.ɪɨ.ɩɟ.ɪɟ.ɝɪ.ɟɜ.ɚɬ.ɟɥ.ɹ ɧɢ.ɡɤ.ɨɝ.ɨ ɞɚɜɥɟɧɢɹ, ɤȼ.ɬ 
 

0( '' ),ɧɞ ɧɞ ɧɞ ɧɞ
ɩɩ ɉ sQ G h h=  −  (2.87) 

 

14,314 (2889,540 2762,749) 1815ɧɞ
ɩɩQ =  − =  ɤȼɬ. 

 
Ⱦɥ.ɹ ɷɤ.ɨɧ.ɨɦ.ɚɣ.ɡɟ.ɪɚ ɜɵ.ɫɨ.ɤɨ.ɝɨ ɞɚɜɥɟɧɢɹ, ɤȼ.ɬ 
 

( ),ɜɞ ɜɞ ɜɞ
эɤ ɉ эɤ ɞQ G h h=  −  (2.88) 

 

35,422 (1354,545 670,501) 24230,277ɜɞ
эɤQ =  − =  ɤȼɬ. 

 
Ⱦɥ.ɹ ɢɫ.ɩɚ.ɪɢ.ɬɟ.ɥɹ ɜɵ.ɫɨ.ɤɨ.ɝɨ ɞɚɜɥɟɧɢɹ, ɤȼ.ɬ 

,ɜɞ ɜɞ ɜɞ
ɢɫɩ ɉQ G r=   (2.89) 

 
ɝɞ.ɟ    ɜɞr =1391,619 ɤȾ.ɠ/.ɤɝ – ɬɟ.ɩɥ.ɨɬ.ɚ ɢɫɩɚɪɟɧɢɹ, ɨɩ.ɪɟ.ɞɟ.ɥɹ.ɟɦ.ɚɹ ɩɨ ɞɚ.ɜɥ.ɟɧ.ɢɸ 
ɪ0

ɜɞ. 
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113935,422 492931,6 ,919 7ɜɞ
ɢɫɩQ =  =  ɤȼɬ. 

 
Ⱦɥ.ɹ ɩɚ.ɪɨ.ɩɟ.ɪɟ.ɝɪ.ɟɜ.ɚɬ.ɟɥ.ɹ ɜɵ.ɫɨ.ɤɨ.ɝɨ ɞɚɜɥɟɧɢɹ, ɤȼ.ɬ 
 

0( '' ),ɩɞ ɧɞ ɜɞ ɜɞ
ɩɩ ɉ sQ G h h=  −  (2.90) 

 

35,422 (3489,291 2746,164) 26323,067ɜɞ
ɩɩQ =  − =  ɤȼɬ. 

 
ɋɨ.ɨɬ.ɜɟ.ɬɫ.ɬɜ.ɭɸ.ɳɢ.ɟ ɨɬ.ɧɨ.ɫɢ.ɬɟ.ɥɶ.ɧɵ.ɟ ɜɟ.ɥɢ.ɱɢ.ɧɵ 
 

/ 15522,182 / 73244,484 0,212;

/ 29657,411/ 73244,484 0,404;

/ 1815 / 73244,484 0,025;

/ 24230,277 / 73244,484 0,331;

/ 26323,067 / 73244,

ȽɉК ɤɭȽɉК
ɧɞ

ɧɞ
ɢɫɩ ɤɭɢɫɩ

ɧɞ
ɧɞ
ɩɩ ɤɭɩɩ

ɜɞ
ɜɞ
эɤ ɤɭэɤ

ɜɞ
ɜɞ
ɩɩ ɤɭɩɩ

Q Q Q

Q Q Q

Q Q Q

Q Q Q

Q Q Q

−

−

−

−

−

= = =

= = =

= = =

= = =

= = 484 0,359;

/ 49293,971/ 73244,484 0,673.
ɜɞ

ɜɞ
ɢɫɩ ɤɭɢɫɩQ Q Q

−

=

= = =

 

(2.91) 

 
Ɍɟ.ɩɥ.ɨɜ.ɚɹ ɞɢ.ɚɝ.ɪɚ.ɦɦ.ɚ Ʉɍ ɩɨ.ɤɚ.ɡɚ.ɧɚ ɧɚ ɪɢ.ɫɭ.ɧɤ.ɟ 2.5. 
 

0,25 0,5 0,75 1

100

200

300

400

500

t

Q

140ºɋ

70ºɋ
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20ºɋ

tɩɜ

Qɭх

 
Ɋɢ.ɫɭ.ɧɨ.ɤ 2..5 – Ɍɟ.ɩɥ.ɨɜ.ɚɹ ɞɢ.ɚɝ.ɪɚ.ɦɦ.ɚ 



46 
 

 
2.4.3 Ʉɨ.ɧɫ.ɬɪ.ɭɤ.ɬɨ.ɪɫ.ɤɢ.ɣ ɪɚ.ɫɱ.ɟɬ ɤɨ.ɬɥ.ɚ-.ɭɬ.ɢɥ.ɢɡ.ɚɬ.ɨɪ.ɚ 
 
Ⱦɥ.ɹ ɜɵ.ɩɨ.ɥɧ.ɟɧ.ɢɹ ɤɨ.ɧɫ.ɬɪ.ɭɤ.ɬɨ.ɪɫ.ɤɨ.ɝɨ ɪɚ.ɫɱ.ɟɬ.ɚ Ʉɍ ɧɟ.ɨɛ.ɯɨ.ɞɢ.ɦɨ 

ɩɟ.ɪɜ.ɨɧ.ɚɱ.ɚɥ.ɶɧ.ɨ ɩɪ.ɨɜ.ɟɫ.ɬɢ ɤɨ.ɧɫ.ɬɪ.ɭɤ.ɬɢ.ɜɧ.ɭɸ ɩɪ.ɨɪ.ɚɛ.ɨɬ.ɤɭ ɫɬ.ɚɧ.ɞɚ.ɪɬ.ɧɨ.ɣ ɫɟ.ɤɰ.ɢɢ 
Ʉɍ, ɬɨ ɟɫ.ɬɶ ɜɵ.ɛɪ.ɚɬ.ɶ ɜɫ.ɟ ɤɨ.ɧɫ.ɬɪ.ɭɤ.ɬɢ.ɜɧ.ɵɟ ɯɚ.ɪɚ.ɤɬ.ɟɪ.ɢɫ.ɬɢ.ɤɢ ɫɟɤɰɢɢ, ɚ ɬɚ.ɤɠ.ɟ 
ɬɢ.ɩ ɢ ɯɚ.ɪɚ.ɤɬ.ɟɪ.ɢɫ.ɬɢ.ɤɢ ɨɪ.ɟɛ.ɪɟ.ɧɢ.ɹ ɬɪɭɛ. 

Ʉɪ.ɭɩ.ɧɟ.ɣɲ.ɢɦ ɩɪ.ɨɢ.ɡɜ.ɨɞ.ɢɬ.ɟɥ.ɟɦ Ʉɍ ɢ ɨɪ.ɟɛ.ɪɟ.ɧɧ.ɵɯ ɬɪ.ɭɛ ɞɥ.ɹ ɢɯ 
ɩɨɜɟɪɯɧɨɫɬɟɣ. ɉɨ.ɜɟ.ɪɯ.ɧɨ.ɫɬ.ɢ ɧɚ.ɝɪ.ɟɜ.ɚ ɢɦ.ɟɸ.ɬ ɲɚ.ɯɦ.ɚɬ.ɧɨ.ɟ ɪɚ.ɫɩ.ɨɥ.ɨɠ.ɟɧ.ɢɟ ɬɪ.ɭɛ 
ɟɞ.ɢɧ.ɨɝ.ɨ ɫɨ.ɪɬ.ɚɦ.ɟɧ.ɬɚ (ɫ.ɬɚ.ɥɶ 20, ɤɪ.ɨɦ.ɟ ɩɚ.ɪɨ.ɩɟ.ɪɟ.ɝɪ.ɟɜ.ɚɬ.ɟɥ.ɹ ȼȾ, ɞɥ.ɹ ɤɨ.ɬɨ.ɪɨ.ɝɨ 
ɢɫ.ɩɨ.ɥɶ.ɡɨ.ɜɚ.ɧɚ ɫɬ.ɚɥ.ɶ 12ɏ1ɆɎ). ɉɚ.ɪɚ.ɦɟ.ɬɪ.ɵ ɨɪ.ɟɛ.ɪɟ.ɧɢ.ɹ  ɫɥɟɞɭɸɳɢɟ: 

ɞɢ.ɚɦ.ɟɬ.ɪ ɬɪ.ɭɛ ݀ = ͵ʹ × Ͷ ɦɦ; 
ɲɚ.ɝ ɪɟ.ɛɪ.ɚ ܾ˓ˈ˄ = ͷ ɦɦ; 
ɜɵ.ɫɨ.ɬɚ ɪɟ.ɛɪ.ɚ ℎ˓ˈ˄ = ͻ ɦɦ; 
ɬɨ.ɥɳ.ɢɧ.ɚ ɪɟ.ɛɪ.ɚ ߜ˓ˈ˄ = ͳ ɦɦ; 
ɩɨ.ɩɟ.ɪɟ.ɱɧ.ɵɣ ɲɚ.ɝ ɬɪ.ɭɛ ݏଵ = ͹ʹ ɦɦ; 
ɩɪ.ɨɞ.ɨɥ.ɶɧ.ɵɣ ɲɚ.ɝ ɬɪ.ɭɛ ݏଶ = ͺͷ ɦɦ. 
Ɍɢ.ɩɨ.ɜɚ.ɹ ɫɟ.ɤɰ.ɢɹ (ɪɢɫ. 2.6), ɢɫ.ɩɨ.ɥɶ.ɡɭ.ɟɦ.ɚɹ ɜɨ ɜɫ.ɟɯ ɩɨ.ɜɟ.ɪɯ.ɧɨ.ɫɬ.ɹɯ ɤɨɬɥɨɜ, 

ɫɨ.ɫɬ.ɨɢ.ɬ ɢɡ ɞɜ.ɭɯ ɪɹ.ɞɨ.ɜ ɨɪ.ɟɛ.ɪɟ.ɧɧ.ɵɯ ɬɪ.ɭɛ ɫ ɲɚ.ɯɦ.ɚɬ.ɧɵ.ɦ ɪɚɫɩɨɥɨɠɟɧɢɟɦ, 
ɨɛ.ɴɟ.ɞɢ.ɧɟ.ɧɧ.ɵɯ ɤɨ.ɥɥ.ɟɤ.ɬɨ.ɪɚ.ɦɢ ɞɢ.ɚɦ.ɟɬ.ɪɨ.ɦ 16.8 ɦɦ, ɬɨ.ɥɳ.ɢɧ.ɨɣ 15 ɦɦ. ɒɢ.ɪɢ.ɧɚ 
ɬɢ.ɩɨ.ɜɨ.ɣ ɫɟ.ɤɰ.ɢɢ ܾ˔ˈˍ = ʹͷͲͲ ɦɦ (ɩ.ɨ ɨɫ.ɹɦ ɬɪɭɛ), ɚ ɞɥ.ɢɧ.ɚ ݈˔ˈˍ = ͳʹ͹ͲͲ ɦɦ (ɩ.ɨ 
ɨɫ.ɹɦ ɤɨɥɥɟɤɬɨɪɨɜ). ȼ ɨɞ.ɧɨ.ɦ ɪɹ.ɞɭ ɩɨ ɯɨ.ɞɭ ɝɚ.ɡɨ.ɜ ɩɪ.ɢɧ.ɢɦ.ɚɟ.ɦ ɱɢ.ɫɥ.ɨ ɫɟ.ɤɰ.ɢɣ ݉˔ˈˍ = ʹ. 

 

 
 
 

Ɋɢ.ɫɭ.ɧɨ.ɤ 2..6 – Ʉɨ.ɧɫ.ɬɪ.ɭɤ.ɰɢ.ɨɧ.ɧɵ.ɟ ɩɚ.ɪɚ.ɦɟ.ɬɪ.ɵ ɬɢ.ɩɨ.ɜɨ.ɣ ɫɟ.ɤɰ.ɢɢ 
ɩɨ.ɜɟ.ɪɯ.ɧɨ.ɫɬ.ɟɣ ɧɚ.ɝɪ.ɟɜ.ɚ ɤɨ.ɬɥ.ɚ-.ɭɬ.ɢɥ.ɢɡ.ɚɬ.ɨɪ.ɚ 

 

mɫɟɤ 
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Ɋɟ.ɤɨ.ɦɟ.ɧɞ.ɭɟ.ɦɵ.ɟ ɡɧ.ɚɱ.ɟɧ.ɢɹ ɫɤ.ɨɪ.ɨɫ.ɬɟ.ɣ [3.] 

ɞɥ.ɹ ɝɚ.ɡɚ 15ɝ =  ɦ/ɫ; 

ɞɥ.ɹ ɩɚ.ɪɚ 10ɩ =  ɦ/ɫ; 

ɞɥ.ɹ ɜɨ.ɞɵ 1,2ɜ = ɦ/ɫ; 
Ɍɟ.ɦɩ.ɟɪ.ɚɬ.ɭɪ.ɵ ɬɟ.ɩɥ.ɨɧ.ɨɫ.ɢɬ.ɟɥ.ɟɣ ɢ ɬɟ.ɩɥ.ɨɜ.ɵɟ ɧɚ.ɝɪ.ɭɡ.ɤɢ ɩɨ.ɜɟ.ɪɯ.ɧɨ.ɫɬ.ɟɣ 

ɧɚ.ɝɪ.ɟɜ.ɚ ɛɟ.ɪɭ.ɬɫ.ɹ ɢɡ ɬɟ.ɩɥ.ɨɜ.ɨɝ.ɨ ɪɚ.ɫɱ.ɟɬ.ɚ ɤɨɬɥɚ-ɭɬɢɥɢɡɚɬɨɪɚ. 
 
2.4.3.1 Ɉɩ.ɪɟ.ɞɟ.ɥɟ.ɧɢ.ɟ ɝɚ.ɛɚ.ɪɢ.ɬɧ.ɵɯ ɪɚ.ɡɦ.ɟɪ.ɨɜ ɤɨ.ɬɥ.ɚ-.ɭɬ.ɢɥ.ɢɡ.ɚɬ.ɨɪ.ɚ 
 

Ɂɚ.ɞɚ.ɜɲ.ɢɫ.ɶ ɜ ɩɟ.ɪɜ.ɨɦ ɩɪ.ɢɛ.ɥɢ.ɠɟ.ɧɢ.ɢ ɭɫ.ɥɨ.ɜɧ.ɨɣ ɫɤ.ɨɪ.ɨɫ.ɬɶ.ɸ ɝɚ.ɡɨ.ɜ ɭɫɥ
ɝ  ɜ 

ɝɚ.ɡɨ.ɯɨ.ɞɟ ɜ ɞɢ.ɚɩ.ɚɡ.ɨɧ.ɟ 7-.9 ɦ/c, ɦɨ.ɠɧ.ɨ ɨɩ.ɪɟ.ɞɟ.ɥɢ.ɬɶ ɩɥ.ɨɳ.ɚɞ.ɶ ɩɨ.ɩɟ.ɪɟ.ɱɧ.ɨɝ.ɨ 
ɫɟ.ɱɟ.ɧɢ.ɹ ɝɚ.ɡɨ.ɯɨ.ɞɚ Ʉɍ, ɦ2 

 
( 273)

273

ɝ ɝ ɉɉɫɪ
ɭɫɥ
ɝ

G V
f





  +
=


          (2.92) 

 
ɝɞ.ɟ    Vɝ=1/ρɝ, ɦ3/ɤɝ; 

ρɝ – ɩ.ɥɨ.ɬɧ.ɨɫ.ɬɶ ɝɚ.ɡɨ.ɜ ɩɪ.ɢ ɧɨ.ɪɦ.ɚɥ.ɶɧ.ɵɯ ɭɫɥɨɜɢɹɯ,  ɤɝ/ɦ3;  
Gɝ – ɦ.ɚɫ.ɫɨ.ɜɵ.ɣ ɪɚ.ɫɯ.ɨɞ ɝɚɡɨɜ, ɤɝ/ɫ;  
θП.Пɫ.ɪ=.(θ.d.+.θ.1.)./2 – ɫɪ.ɟɞ.ɧɹ.ɹ ɬɟ.ɦɩ.ɟɪ.ɚɬ.ɭɪ.ɚ ɝɚ.ɡɨ.ɜ ɜ ɉɉ, ɨɋ. 

 
218,138 (556,402 273)

94,675
7 273

f
 +

= =


 ɦ2. 

 
Ɂɚ.ɞɚ.ɜɚ.ɹɫ.ɶ ɱɢ.ɫɥ.ɨɦ ɫɟ.ɤɰ.ɢɣ ɜ ɪɹ.ɞɭ mɫ.ɟк.=.2 ɢ ɲɢ.ɪɢ.ɧɨ.ɣ ɫɟ.ɤɰ.ɢɢ bɫɟк=2,5 ɦ, 

ɨɩ.ɪɟ.ɞɟ.ɥɢ.ɦ ɲɢ.ɪɢ.ɧɭ ɤɨɬɥɚ, ɦ 
 
bɤ.ɨɬ.ɥɚ.= bɫ.ɟɤ mɫɟɤ.   (2.93) 
 
bɤ.ɨɬ.ɥɚ.= 2,5  3=7,5 ɦ. 
 
Ɍɨ.ɝɞ.ɚ ɞɥ.ɢɧ.ɚ ɬɪɭɛ, ɦ 
 ݈˕˓ = ௙௕ˍˑ˕ˎ˃.   (2.94) 

 ݈˕˓ = ଽସ.଺଻ହ଻,ହ = ͳʹ,͸ʹ͵ ɦ. 
 

2.4.3.2 Ɉɩ.ɪɟ.ɞɟ.ɥɟ.ɧɢ.ɟ ɩɨ.ɜɟ.ɪɯ.ɧɨ.ɫɬ.ɢ ɬɟ.ɩɥ.ɨɨ.ɛɦ.ɟɧ.ɚ ɨɞ.ɧɨ.ɣ ɫɟ.ɤɰ.ɢɢ 
 

ɇɚ.ɪɭ.ɠɧ.ɵɣ ɞɢ.ɚɦ.ɟɬ.ɪ ɬɪɭɛɵ, ɦ 
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2 ,ɧ ɜɧ ɫɬd d = +     (2.95) 

 
0,032 2 0,004 0,04ɧd = +  =  ɦ. 

 
ɉɥ.ɨɳ.ɚɞ.ɶ ɩɨ.ɜɟ.ɪɯ.ɧɨ.ɫɬ.ɢ ɝɥ.ɚɞ.ɤɨ.ɣ ɬɪɭɛɵ, ɦ2 
 

. .ɝɥ ɬɪ ɧ ɬɪF d l=   ,   (2.96) 

 

. . 3,14 0,04 12,62 1,586ɝɥ ɬɪF =   =  ɦ2.
 

 
ɉɥ.ɨɳ.ɚɞ.ɶ ɛɨ.ɤɨ.ɜɨ.ɣ ɩɨ.ɜɟ.ɪɯ.ɧɨ.ɫɬ.ɢ ɪɟɛɪɚ, ɦ2 
 

( )2 22 ,
2ɪɟɛ ɧ ɪɟɛ ɧF d h d
  =  +  −  

   (2.97) 

 

( )2 23,14
0,04 2 0,009 0,04 0,002771

2ɪɟɛF  =  +  − =   ɦ2.
 

 
ɉɥ.ɨɳ.ɚɞ.ɶ ɜɧ.ɭɬ.ɪɟ.ɧɧ.ɟɣ ɬɨ.ɪɰ.ɟɜ.ɨɣ ɩɨ.ɜɟ.ɪɯ.ɧɨ.ɫɬ.ɢ ɪɟɛɪɚ, ɦ2 
 

.ɜɧ ɪɟɛ ɧ ɪɟɛF d =      (2.98) 

 

. 3,14 0,04 0,001 0,0001257ɜɧ ɪɟɛF =   =  ɦ2.
 

 
ɉɥ.ɨɳ.ɚɞ.ɶ ɧɚ.ɪɭ.ɠɧ.ɨɣ ɬɨ.ɪɰ.ɟɜ.ɨɣ ɩɨ.ɜɟ.ɪɯ.ɧɨ.ɫɬ.ɢ ɪɟɛɪɚ, ɦ2 
 

( ). 2 ,ɧ ɪɟɛ ɧ ɪɟɛ ɪɟɛF d h =  +      (2.99) 

 
( ). 3,14 0,04 2 0,009 0,001 0,000182ɧ ɪɟɛF =  +   =  ɦ2.

 
 
ɉɥ.ɨɳ.ɚɞ.ɶ ɩɨ.ɜɟ.ɪɯ.ɧɨ.ɫɬ.ɢ ɬɟ.ɩɥ.ɨɨ.ɛɦ.ɟɧ.ɚ ɨɪ.ɟɛ.ɪɟ.ɧɧ.ɨɣ ɬɪɭɛɵ, ɦ2 
 

( ). . . ,ɬɪ
ɬɪ ɝɥ ɬɪ ɪɟɛ ɧ ɪɟɛ ɜɧ ɪɟɛ

ɪɟɛ

l
F F F F F

b
= + + − 

 
(2.100) 

 

( ) 12,623
1,586 0,0027 0,000182 0,0001257 8,725

0,005ɬɪF = + + −  =  ɦ2.
 

 
ɑɢ.ɫɥ.ɨ ɨɪ.ɟɛ.ɪɟ.ɧɧ.ɵɯ ɬɪ.ɭɛ ɜ ɨɞ.ɧɨ.ɦ ɪɹ.ɞɭ ɤɚ.ɠɞ.ɨɣ ɫɟɤɰɢɢ, ɲɬ 
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1

1ɫɟɤ
ɬɪ

b
m

s
= −  (2.101) 

 
2,5

1 34
0,072ɬɪm = − =  ɲɬ.

 
 
ɉɥ.ɨɳ.ɚɞ.ɶ ɩɪ.ɨɯ.ɨɞ.ɧɨ.ɝɨ ɫɟ.ɱɟ.ɧɢ.ɹ ɤɨ.ɬɥ.ɚ ɞɥ.ɹ ɝɚɡɨɜ, ɦ2 
 

Fɩ.ɪ = f –2.m.ɬ.ɪ·.m.ɫ.ɟк.·.(d.ɧ.ɚɪ.·lɬɪ+ 2· ɬɪ

ɪɟɛ

l

b
·hɪɟɛ·δɪɟɛ), (2.102) 

 

Fɩ.ɪ = 94,674 –3·34·(0,04·12,623+ 2·
5

1 3

0

2 62

,00

, ·0,009·0,001)=38,536 ɦ2. 

 
ɋɤ.ɨɪ.ɨɫ.ɬɶ ɝɚ.ɡɨ.ɜ ɜ ɉɉ, ɦ/.c 
 

( 273)
,

273
ɝ ɝ ɉɉɫɪ

ɝ
ɩɪ

G V

F




  +
=


 (2.103) 

 
141,978 (585,06 273)

17,197
25,949 273ɝ
 +

= =


 ɦ/c. 

 
ɍɬ.ɨɱ.ɧɟ.ɧɢ.ɟ ɫɤ.ɨɪ.ɨɫ.ɬɢ ɩɚ.ɪɚ ɜ ɬɪ.ɭɛ.ɤɚ.ɯ ɉɉ, ɦ/.c 
 

2

4
,

2 2

ɜɞ
ɉ ɩɚɪɚ

ɩ
ɜɧ ɬɪ ɫɟɤɰ

G

d m m




 =

 

      (2.104)
 

 

2

4 35,422 0,038
4,155

2 3,14 0,032 2 34 3
ɩ =

 
=

    
 ɦ/c.

 
 
ɉɥ.ɨɳ.ɚɞ.ɶ ɩɨ.ɜɟ.ɪɯ.ɧɨ.ɫɬ.ɢ ɬɟ.ɩɥ.ɨɨ.ɛɦ.ɟɧ.ɚ ɨɞ.ɧɨ.ɣ ɫɟɤɰɢɢ, ɦ2 
 

2,ɫɟɤ ɬɪ ɬɪF F m=  
 (2.105) 

 
8,725 34 2 593,274ɫɟɤF =   =  ɦ2.

 
 

2.4.3.3 Ɉɩ.ɪɟ.ɞɟ.ɥɟ.ɧɢ.ɟ ɩɥ.ɨɳ.ɚɞ.ɢ ɩɨ.ɜɟ.ɪɯ.ɧɨ.ɫɬ.ɢ ɬɟ.ɩɥ.ɨɨ.ɛɦ.ɟɧ.ɚ ɉɉ.ȼȾ 
 
ɋɪ.ɟɞ.ɧɟ.ɥɨ.ɝɚ.ɪɢ.ɮɦ.ɢɱ.ɟɫ.ɤɢ.ɣ ɬɟ.ɦɩ.ɟɪ.ɚɬ.ɭɪ.ɧɵ.ɣ ɧɚ.ɩɨ.ɪ ɩɚɪɨɩɟɪɟɝɪɟɜɚɬɟɥɹ, ˚ɋ: 
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ln

ɛ ɦ
ɉɉȼȾ

ɛ

ɦ

t t
t

t

t

−
 =

 
 
 

, (2.106) 

 

ɝɞ.ɟ     ɦt  – ɦ.ɟɧ.ɶɲ.ɚɹ ɪɚ.ɡɧ.ɨɫ.ɬɶ ɬɟ.ɦɩ.ɟɪ.ɚɬ.ɭɪ ɦɟ.ɠɞ.ɭ ɬɟɩɥɨɧɨɫɢɬɟɥɹɦɢ, ɞɥ.ɹ 

ɉɉ.ȼȾ ȼȾ
ɦ d ɩɟt t= − ; 

ɛt  – ɛ.ɨɥ.ɶɲ.ɚɹ ɪɚ.ɡɧ.ɨɫ.ɬɶ ɬɟ.ɦɩ.ɟɪ.ɚɬ.ɭɪ ɦɟ.ɠɞ.ɭ ɬɟɩɥɨɧɨɫɢɬɟɥɹɦɢ, ɞɥ.ɹ 

ɉɉ.ȼȾ ɛ ɉɉȼȾ ɉɉȼȾt t = − ; 

 
Ʉɨ.ɷɮ.ɮɢ.ɰɢ.ɟɧ.ɬ ɬɟ.ɩɥ.ɨɨ.ɬɞ.ɚɱ.ɢ ɤɨ.ɧɜ.ɟɤ.ɰɢ.ɟɣ ɨɬ ɝɚ.ɡɨ.ɜ ɤ ɫɬɟɧɤɟ, ȼɬ./(.ɦ·.Ʉ) 
 

0,65
0,33

1 Prɝ ɝ ɧ
ɝ z s

ɧ ɝ

d
C C

d

 


 
=    

 
, (2.107) 

 

ɝɞ.ɟ   , ,Prɝ ɝ ɝ   – ɬɟɩɥɨɩɪɨɜɨɞɧɨɫɬɶ, ȼɬ/(ɦ·Ʉ), ɤɢ.ɧɟ.ɦɚ.ɬɢ.ɱɟ.ɫɤ.ɚɹ ɜɹɡɤɨɫɬɶ, ɦ2/ɫ, 
ɱɢ.ɫɥ.ɨ ɉɪ.ɚɧ.ɞɬ.ɥɹ ɞɥ.ɹ ɝɚ.ɡɚ ɩɪ.ɢɧ.ɢɦ.ɚɟ.ɬɫ.ɹ ɩɨ [10]; 

zC  – ɩɨ.ɩɪ.ɚɜ.ɤɚ ɧɚ ɱɢ.ɫɥ.ɨ ɩɨ.ɩɟ.ɪɟ.ɱɧ.ɵɯ ɪɹ.ɞɨ.ɜ ɬɪ.ɭɛ ɩɨ  ɯɨ.ɞɭ ɝɚɡɨɜ; 

2z  – ɱɢ.ɫɥ.ɨ ɪɹ.ɞɨ.ɜ ɬɪ.ɭɛ ɩɨ ɯɨ.ɞɭ ɝɚɡɚ; 

sC  – ɩɨ.ɩɪ.ɚɜ.ɤɚ  ɧɚ ɤɨ.ɦɩ.ɨɧ.ɨɜ.ɤɭ ɩɭɱɤɚ. 
Ʉɨ.ɷɮ.ɮɢ.ɰɢ.ɟɧ.ɬ ɬɟ.ɩɥ.ɨɨ.ɬɞ.ɚɱ.ɢ ɤɨ.ɧɜ.ɟɤ.ɰɢ.ɟɣ ɨɬ ɫɬ.ɟɧ.ɤɢ ɤ ɩɚɪɭ, ȼɬ./(.ɦ·.Ʉ) 
 

0,8
0,4

2 0,023 Prɩ ɩ ɜɧ
ɩ

ɜɧ ɩ

d

d

 


 
=   

 
, (2.108) 

 

ɝɞ.ɟ , ,Prɩ ɩ ɩ   – ɬɟɩɥɨɩɪɨɜɨɞɧɨɫɬɶ, ȼɬ/(ɦ·Ʉ), ɤɢ.ɧɟ.ɦɚ.ɬɢ.ɱɟ.ɫɤ.ɚɹ ɜɹɡɤɨɫɬɶ, ɦ2/ɫ, 
ɱɢ.ɫɥ.ɨ ɉɪ.ɚɧ.ɞɬ.ɥɹ ɞɥ.ɹ ɩɚ.ɪɚ [10]. 

 
Ʉɨ.ɷɮ.ɮɢ.ɰɢ.ɟɧ.ɬ ɬɟ.ɩɥ.ɨɩ.ɟɪ.ɟɞ.ɚɱ.ɢ ɩɚɪɨɩɟɪɟɝɪɟɜɚɬɟɥɹ, ȼɬ./(.ɦ2.·.Ʉ) 
 

1

1

2

1
ɉɉȼȾk

 




=

−
, (2.109) 

 
ɝɞ.ɟ   – ɤɨ.ɷɮ.ɮɢ.ɰɢ.ɟɧ.ɬ ɬɟ.ɩɥ.ɨɜ.ɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ, ɞɥ.ɹ ɝɚ.ɡɚ 0,85 = . 

 
ɉɥ.ɨɳ.ɚɞ.ɶ ɩɨ.ɜɟ.ɪɯ.ɧɨ.ɫɬ.ɢ ɬɟ.ɩɥ.ɨɨ.ɛɦ.ɟɧ.ɚ ɉɉȼȾ, ɦ2 
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310

.ɉɉȼȾ
ɉɉȼȾ

ɉɉȼȾ ɉɉȼȾ

Q
F

k t


=

 
 (2.110) 

 
Ʉɨ.ɥɢ.ɱɟ.ɫɬ.ɜɨ ɪɹ.ɞɨ.ɜ ɬɪ.ɭɛ ɉɉ.ȼȾ ɩɨ ɯɨ.ɞɭ ɝɚɡɨɜ, ɲɬ. 
 

2.ɉɉȼȾ
ɉɉȼȾ

ɫɟɤ ɫɟɤ

F
z

F m
= 


 (2.111) 

 
2.4.3.4 Ɉɩ.ɪɟ.ɞɟ.ɥɟ.ɧɢ.ɟ ɩɥ.ɨɳ.ɚɞ.ɢ ɩɨ.ɜɟ.ɪɯ.ɧɨ.ɫɬ.ɢ ɬɟ.ɩɥ.ɨɨ.ɛɦ.ɟɧ.ɚ ɂɋ.ɉȼ.Ⱦ 
 
ɋɪ.ɟɞ.ɧɟ.ɥɨ.ɝɚ.ɪɢ.ɮɦ.ɢɱ.ɟɫ.ɤɢ.ɣ ɬɟ.ɦɩ.ɟɪ.ɚɬ.ɭɪ.ɧɵ.ɣ ɧɚ.ɩɨ.ɪ ɢɫɩɚɪɢɬɟɥɹ, ˚ɋ, 

ɨɩ.ɪɟ.ɞɟ.ɥɹ.ɟɦ ɩɨ ɮɨ.ɪɦ.ɭɥ.ɟ (2.192), ɜ ɤɨ.ɬɨ.ɪɨ.ɣ ɦ ИɋɉȼȾ ИɋɉȼȾt t = −  ɢ 

ɛ ɉɉȼȾ ɉɉȼȾt t = − . 

Ʉɨ.ɷɮ.ɮɢ.ɰɢ.ɟɧ.ɬ ɬɟ.ɩɥ.ɨɨ.ɬɞ.ɚɱ.ɢ ɤɨ.ɧɜ.ɟɤ.ɰɢ.ɟɣ ɨɬ ɝɚ.ɡɨ.ɜ ɤ ɫɬɟɧɤɟ, ȼɬ/(ɦ·Ʉ), ɞɥ.ɹ 
ɂɋ.ɉȼ.Ⱦ ɨɩ.ɪɟ.ɞɟ.ɥɹ.ɟɦ ɩɨ ɮɨ.ɪɦ.ɭɥ.ɟ (2.195). 

Ʉɨ.ɷɮ.ɮɢ.ɰɢ.ɟɧ.ɬɨ.ɦ ɬɟ.ɩɥ.ɨɨ.ɬɞ.ɚɱ.ɢ ɤɨ.ɧɜ.ɟɤ.ɰɢ.ɟɣ ɨɬ ɫɬ.ɟɧ.ɤɢ ɤ ɩɚ.ɪɨ.ɜɨ.ɞɹ.ɧɨ.ɦɭ 
ɪɚ.ɛɨ.ɱɟ.ɦɭ ɬɟ.ɥɭ ɦɨ.ɠɧ.ɨ ɩɪɟɧɟɛɪɟɱɶ, ɬ.ɤ. ɜ ɢɫ.ɩɚ.ɪɢ.ɬɟ.ɥɟ ɩɪ.ɨɢ.ɫɯ.ɨɞ.ɢɬ ɩɪ.ɨɰ.ɟɫ.ɫ 
ɤɢ.ɩɟ.ɧɢ.ɹ ɜɨɞɵ, ɩɪ.ɢ ɤɨ.ɬɨ.ɪɨ.ɦ ɤɨ.ɷɮ.ɮɢ.ɰɢ.ɟɧ.ɬ ɬɟ.ɩɥ.ɨɨ.ɬɞ.ɚɱ.ɢ ɨɱ.ɟɧ.ɶ ɜɟɥɢɤ, ɢ 
ɜɟ.ɥɢ.ɱɢ.ɧɚ 

2

1


ɫɬ.ɪɟ.ɦɢ.ɬɫ.ɹ ɤ ɧɭɥɸ. 

Ʉɨ.ɷɮ.ɮɢ.ɰɢ.ɟɧ.ɬ ɬɟ.ɩɥ.ɨɩ.ɟɪ.ɟɞ.ɚɱ.ɢ ɢɫɩɚɪɢɬɟɥɹ, ȼɬ./(.ɦ2.·.Ʉ) 
 

1

1

1ИɋɉȼȾ
ɬɪ

ɦ

k 
 

=
+

, (2.112) 

ɝɞ.ɟ    ɦ  – ɤɨ.ɷɮ.ɮɢ.ɰɢ.ɟɧ.ɬ ɬɟɩɥɨɩɪɨɜɨɞɧɨɫɬɢ, ɞɥ.ɹ ɫɬ.ɚɥ.ɢ 20 
 

( )50,6 0,0263 100ɫɬ
ɦ ɫɪt = −  −  (2.113) 

 
Ɂɞ.ɟɫ.ɶ ɫɪ.ɟɞ.ɧɹ.ɹ ɬɟ.ɦɩ.ɟɪ.ɚɬ.ɭɪ.ɚ ɫɬɟɧɤɢ, ˚ɋ 
 

2 2
2

ИɋɉȼȾ ɉɉȼȾ ИɋɉȼȾ ɉɉȼȾ
ɫɬ
ɫɪ

t t

t

    + +
+

=  (2.114) 

 
ɉɥ.ɨɳ.ɚɞ.ɶ ɩɨ.ɜɟ.ɪɯ.ɧɨ.ɫɬ.ɢ ɬɟ.ɩɥ.ɨɨ.ɛɦ.ɟɧ.ɚ ɂɋɉȼȾ, ɦ2, ɢ ɤɨ.ɥɢ.ɱɟ.ɫɬ.ɜɨ ɪɹ.ɞɨ.ɜ 

ɬɪ.ɭɛ ɩɨ ɯɨ.ɞɭ ɝɚ.ɡɨ.ɜ ɨɩɪɟɞɟɥɹɟɦ, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɩɨ ɮɨ.ɪɦ.ɭɥ.ɚɦ (2..1.1.0 ɢ 2.111). 
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2.4.3.5 Ɉɩ.ɪɟ.ɞɟ.ɥɟ.ɧɢ.ɟ ɩɥ.ɨɳ.ɚɞ.ɢ ɩɨ.ɜɟ.ɪɯ.ɧɨ.ɫɬ.ɢ ɬɟ.ɩɥ.ɨɨ.ɛɦ.ɟɧ.ɚ 
ɷɤ.ɨɧ.ɨɦ.ɚɣ.ɡɟ.ɪɚ 

 
ɋɪ.ɟɞ.ɧɟ.ɥɨ.ɝɚ.ɪɢ.ɮɦ.ɢɱ.ɟɫ.ɤɢ.ɣ ɬɟ.ɦɩ.ɟɪ.ɚɬ.ɭɪ.ɧɵ.ɣ ɧɚ.ɩɨ.ɪ ɷɤɨɧɨɦɚɣɡɟɪɚ, ˚ɋ, 

ɨɩ.ɪɟ.ɞɟ.ɥɹ.ɟɦ ɩɨ ɮɨ.ɪɦ.ɭɥ.ɟ (2.192), ɜ ɤɨ.ɬɨ.ɪɨ.ɣ ɦ ИɋɉȼȾ ИɋɉȼȾt t = −  ɢ ɛ ЭК ЭКt t = −
. 

Ʉɨ.ɷɮ.ɮɢ.ɰɢ.ɟɧ.ɬ ɬɟ.ɩɥ.ɨɨ.ɬɞ.ɚɱ.ɢ ɤɨ.ɧɜ.ɟɤ.ɰɢ.ɟɣ ɨɬ ɝɚ.ɡɨ.ɜ ɤ ɫɬ.ɟɧ.ɤɟ ɞɥ.ɹ 
ɷɤɨɧɨɦɚɣɡɟɪɚ, ȼɬ./(.ɦ·.Ʉ) 

 
0,6

0,33
1 Prɝ ɝ ɧ

ɝ z s
ɧ ɝ

d
C C

d

 


 
=    

 
, (2.115) 

 

ɝɞ.ɟ , ,Prɝ ɝ ɝ   – ɬɟɩɥɨɩɪɨɜɨɞɧɨɫɬɶ, ȼɬ/(ɦ·Ʉ), ɤɢ.ɧɟ.ɦɚ.ɬɢ.ɱɟ.ɫɤ.ɚɹ ɜɹɡɤɨɫɬɶ, ɦ2/ɫ, 
ɱɢ.ɫɥ.ɨ ɉɪ.ɚɧ.ɞɬ.ɥɹ ɞɥ.ɹ ɝɚɡɚ, ɩɪ.ɢɧ.ɢɦ.ɚɟ.ɦ ɩɨ [10]; 

Ʉɨ.ɷɮ.ɮɢ.ɰɢ.ɟɧ.ɬ ɬɟ.ɩɥ.ɨɩ.ɟɪ.ɟɞ.ɚɱ.ɢ ɷɤɨɧɨɦɚɣɡɟɪɚ, ȼɬ./(.ɦ2.·.Ʉ) 
 

1

11эɤk

 

=
+ 

, (2.116) 

 
ɝɞ.ɟ ߝ – ɤ.ɨɷ.ɮɮ.ɢɰ.ɢɟ.ɧɬ ɡɚ.ɝɪ.ɹɡ.ɧɟ.ɧɢ.ɹ ɤɨ.ɧɜ.ɟɤ.ɬɢ.ɜɧ.ɨɣ ɩɨɜɟɪɯɧɨɫɬɢ, ɞɥ.ɹ ɝɚ.ɡɚ ߝ = Ͳ,ͲͲ͵; 

ɉɥ.ɨɳ.ɚɞ.ɶ ɩɨ.ɜɟ.ɪɯ.ɧɨ.ɫɬ.ɢ ɬɟ.ɩɥ.ɨɨ.ɛɦ.ɟɧ.ɚ ɷɤɨɧɨɦɚɣɡɟɪɚ, ɦ2, ɢ ɤɨ.ɥɢ.ɱɟ.ɫɬ.ɜɨ 
ɪɹ.ɞɨ.ɜ ɬɪ.ɭɛ ɩɨ ɯɨ.ɞɭ ɝɚ.ɡɨ.ɜ ɨɩɪɟɞɟɥɹɟɦ, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɩɨ ɮɨ.ɪɦ.ɭɥ.ɚɦ (2.196 ɢ 
2.197). 

 
2.4.3.6 Ɉɩ.ɪɟ.ɞɟ.ɥɟ.ɧɢ.ɟ ɩɥ.ɨɳ.ɚɞ.ɟɣ ɩɨ.ɜɟ.ɪɯ.ɧɨ.ɫɬ.ɟɣ ɬɟ.ɩɥ.ɨɨ.ɛɦ.ɟɧ.ɚ 

ɩɨ.ɜɟ.ɪɯ.ɧɨ.ɫɬ.ɟɣ ɧɢ.ɡɤ.ɨɝ.ɨ ɞɚ.ɜɥ.ɟɧ.ɢɹ 
 
Ɋɚ.ɫɱ.ɟɬ ɩɥ.ɨɳ.ɚɞ.ɟɣ ɩɨ.ɜɟ.ɪɯ.ɧɨ.ɫɬ.ɟɣ ɤɨ.ɧɬ.ɭɪ.ɚ ɧɢ.ɡɤ.ɨɝ.ɨ ɞɚ.ɜɥ.ɟɧ.ɢɹ 

ɫɨ.ɨɬ.ɜɟ.ɬɫ.ɬɜ.ɭɟ.ɬ ɜɵ.ɲɟ.ɢɡ.ɥɨ.ɠɟ.ɧɧ.ɨɣ ɦɟ.ɬɨ.ɞɢ.ɤɟ ɞɥ.ɹ ɤɨ.ɧɬ.ɭɪ.ɚ ȼȾ, ɚ ɢɦ.ɟɧ.ɧɨ 
- ɪɚ.ɫɱ.ɟɬ ɩɥ.ɨɳ.ɚɞ.ɢ ɉɉ.ɇȾ ɫɨ.ɨɬ.ɜɟ.ɬɫ.ɬɜ.ɭɟ.ɬ ɪɚ.ɫɱ.ɟɬ.ɭ ɉɉȼȾ, ɮɨ.ɪɦ.ɭɥ.ɵ  

(2.192-2.197),  
ɝɞ.ɟ ɩɟ

ɦ ЭК ɉɉɇȾt t= −  ɢ ɛ ɉɉɇȾ ɉɉɇȾt t = − ; 

- ɪɚ.ɫɱ.ɟɬ ɩɥ.ɨɳ.ɚɞ.ɢ ɂɋ.ɉɇ.Ⱦ ɫɨ.ɨɬ.ɜɟ.ɬɫ.ɬɜ.ɭɟ.ɬ  ɪɚ.ɫɱ.ɟɬ.ɭ ɂɋɉȼȾ, ɮɨ.ɪɦ.ɭɥ.ɵ  
(2.198-2.200),  
ɝɞ.ɟ ɦ ИɋɉɇȾ ИɋɉɇȾt t = −  ɢ ɛ ɉɉɇȾ ɉɉɇȾt t = − ; 

- ɪɚ.ɫɱ.ɟɬ ɩɥ.ɨɳ.ɚɞ.ɢ Ƚɉ.Ʉ ɫɨ.ɨɬ.ɜɟ.ɬɫ.ɬɜ.ɭɟ.ɬ ɪɚ.ɫɱ.ɟɬ.ɭ ɷɤɨɧɨɦɚɣɡɟɪɚ, ɮɨ.ɪɦ.ɭɥ.ɵ  
(2.201-2.202),  
ɝɞ.ɟ    ɦ ИɋɉɇȾ ȽɉКt t= −  ɢ ɛ ɭɯ ɩɜt t= − ; 
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ɇɚ ɨɫ.ɧɨ.ɜɟ ɩɨ.ɥɭ.ɱɟ.ɧɧ.ɵɯ ɝɟ.ɨɦ.ɟɬ.ɪɢ.ɱɟ.ɫɤ.ɢɯ ɪɚ.ɡɦ.ɟɪ.ɨɜ ɩɨ.ɜɟ.ɪɯ.ɧɨ.ɫɬ.ɟɣ 
ɧɚ.ɝɪ.ɟɜ.ɚ ɛɵ.ɥ ɧɚ.ɱɟ.ɪɱ.ɟɧ ɩɪ.ɨɞ.ɨɥ.ɶɧ.ɵɣ ɪɚ.ɡɪ.ɟɡ Ʉɍ, ɤɨ.ɬɨ.ɪɵ.ɣ ɩɪ.ɟɞ.ɫɬ.ɚɜ.ɥɟ.ɧ ɧɚ 
ɱɟ.ɬɜ.ɟɪ.ɬɨ.ɦ ɥɢ.ɫɬ.ɟ ɝɪ.ɚɮ.ɢɱ.ɟɫ.ɤɨ.ɣ ɱɚɫɬɢ. 

Ɋɟ.ɡɭ.ɥɶ.ɬɚ.ɬɵ ɤɨ.ɧɫ.ɬɪ.ɭɤ.ɬɨ.ɪɫ.ɤɨ.ɝ.ɨ ɪɚ.ɫɱ.ɟɬ.ɚ ɫɜ.ɟɞ.ɟɧ.ɵ ɜ ɬɚ.ɛɥ.ɢɰ.ɭ 2.1. 
 

Ɍɚ.ɛɥ.ɢɰ.ɚ 2.1 – Ɋɟ.ɡɭ.ɥɶ.ɬɚ.ɬɵ ɤɨ.ɧɫ.ɬɪ.ɭɤ.ɬɨ.ɪɫ.ɤɨ.ɝɨ ɪɚ.ɫɱ.ɟɬ.ɚ Ʉɍ 
ɇɚ.ɢɦ.ɟɧ.ɨɜ.ɚɧ.ɢɟ ɜɟ.ɥɢ.ɱɢ.ɧɵ Ɉɛɨɡɧɚɱɟɧɢɟ Ɂɧɚɱɟɧɢɟ 

Ɍɟ.ɦɩ.ɟɪ.ɚɬ.ɭɪ.ɧɵ.ɣ ɧɚ.ɩɨ.ɪ ɉɉȼȾ, ˚ɋ ɉɉȼȾt  127,357 

Ʉɨ.ɷɮ.ɮɢ.ɰɢ.ɟɧ.ɬ ɬɟ.ɩɥ.ɨɩ.ɟɪ.ɟɞ.ɚɱ.ɢ ɉɉȼȾ, 
ȼɬ./(.ɦ2.·.Ʉ) ɉɉȼȾk  78,589 

ɉɥ.ɨɳ.ɚɞ.ɶ ɬɟ.ɩɥ.ɨɨ.ɛɦ.ɟɧ.ɚ ɉɉȼȾ, ɦ2 ɉɉȼȾF  2629,99 

ɑɢ.ɫɥ.ɨ ɪɹ.ɞɨ.ɜ ɫɟ.ɤɰ.ɢɣ ɩɨ ɯɨ.ɞɭ ɝɚ.ɡɨ.ɜ ɉɉȼȾ, ɲɬ ɉɉȼȾz  2 

ɋɤ.ɨɪ.ɨɫ.ɬɶ ɝɚ.ɡɚ ɜ ɉɉȼȾ, ɦ/.c ɝ  
17,197 

ɋɤ.ɨɪ.ɨɫ.ɬɶ ɩɚ.ɪɚ ɜ ɬɪ.ɭɛ.ɤɚ.ɯ ɉɉȼȾ, ɦ/.c ɩ  
4,155 

Ɍɟ.ɦɩ.ɟɪ.ɚɬ.ɭɪ.ɧɵ.ɣ ɧɚ.ɩɨ.ɪ ɂɋɉȼȾ, ˚ɋ ИɋɉȼȾt  127,849 

Ʉɨ.ɷɮ.ɮɢ.ɰɢ.ɟɧ.ɬ ɬɟ.ɩɥ.ɨɩ.ɟɪ.ɟɞ.ɚɱ.ɢ ɂɋɉȼȾ, 
ȼɬ./(.ɦ2.·.Ʉ) ИɋɉȼȾk  132,68 

ɉɥ.ɨɳ.ɚɞ.ɶ ɬɟ.ɩɥ.ɨɨ.ɛɦ.ɟɧ.ɚ ɂɋɉȼȾ, ɦ2 ИɋɉȼȾF  2919 

ɑɢ.ɫɥ.ɨ ɪɹ.ɞɨ.ɜ ɫɟ.ɤɰ.ɢɣ ɩɨ ɯɨ.ɞɭ ɝɚ.ɡɨ.ɜ ɂɋɉȼȾ, 
ɲɬ.ɭɤ ИɋɉȼȾz  2 

ɋɤ.ɨɪ.ɨɫ.ɬɶ ɝɚ.ɡɚ ɜ ɂɋɉȼȾ, ɦ/.c ɝ  
14,735 

Ɍɟ.ɦɩ.ɟɪ.ɚɬ.ɭɪ.ɧɵ.ɣ ɧɚ.ɩɨ.ɪ ɷɤɨɧɨɦɚɣɡɟɪɚ, ˚ɋ эɤt
 

88,91 

Ʉɨ.ɷɮ.ɮɢ.ɰɢ.ɟɧ.ɬ ɬɟ.ɩɥ.ɨɩ.ɟɪ.ɟɞ.ɚɱ.ɢ ɷɤɨɧɨɦɚɣɡɟɪɚ, 
ȼɬ./(.ɦ2.·.Ʉ) эɤk  84,463 

ɉɥ.ɨɳ.ɚɞ.ɶ ɬɟ.ɩɥ.ɨɨ.ɛɦ.ɟɧ.ɚ ɷɤɨɧɨɦɚɣɡɟɪɚ, ɦ2 эɤF  3227 

ɑɢ.ɫɥ.ɨ ɪɹ.ɞɨ.ɜ ɫɟ.ɤɰ.ɢɣ ɩɨ ɯɨ.ɞɭ ɝɚ.ɡɨ.ɜ 
ɷɤɨɧɨɦɚɣɡɟɪɚ, ɲɬ эɤz  2 

ɋɤ.ɨɪ.ɨɫ.ɬɶ ɝɚ.ɡɚ ɜ ɗɄȼȾ, ɦ/.c ɝ  
12,286 

   

Ɉɤ.ɨɧ.ɱɚ.ɧɢ.ɟ ɬɚ.ɛɥ.ɢɰ.ɵ 2.1 
ɇɚ.ɢɦ.ɟɧ.ɨɜ.ɚɧ.ɢɟ ɜɟ.ɥɢ.ɱɢ.ɧɵ Ɉɛɨɡɧɚɱɟɧɢɟ Ɂɧɚɱɟɧɢɟ 

Ɍɟ.ɦɩ.ɟɪ.ɚɬ.ɭɪ.ɧɵ.ɣ ɧɚ.ɩɨ.ɪ ɉɉɇȾ, ˚ɋ ɉɉɇȾt  58,914 

Ʉɨ.ɷɮ.ɮɢ.ɰɢ.ɟɧ.ɬ ɬɟ.ɩɥ.ɨɩ.ɟɪ.ɟɞ.ɚɱ.ɢ ɉɉɇȾ, 
ȼɬ./(.ɦ2.·.Ʉ) ɉɉɇȾk  47,33 

ɉɥ.ɨɳ.ɚɞ.ɶ ɬɟ.ɩɥ.ɨɨ.ɛɦ.ɟɧ.ɚ ɉɉɇȾ, ɦ2 ɉɉɇȾF  650,881 

ɑɢ.ɫɥ.ɨ ɪɹ.ɞɨ.ɜ ɫɟ.ɤɰ.ɢɣ ɩɨ ɯɨ.ɞɭ ɝɚ.ɡɨ.ɜ ɉɉɇȾ, 
ɲɬ.ɭɤ ɉɉɇȾz  1 

ɋɤ.ɨɪ.ɨɫ.ɬɶ ɝɚ.ɡɚ ɜ ɉɉɇȾ, ɦ/.c ɝ  
10,946 
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ɋɤ.ɨɪ.ɨɫ.ɬɶ ɩɚ.ɪɚ ɜ ɬɪ.ɭɛ.ɤɚ.ɯ ɉɉɇȾ, ɦ/.c ɩ  
11,971 

Ɍɟ.ɦɩ.ɟɪ.ɚɬ.ɭɪ.ɧɵ.ɣ ɧɚ.ɩɨ.ɪ ɂɋɉɇȾ, ˚ɋ ИɋɉɇȾt  57,318 

Ʉɨ.ɷɮ.ɮɢ.ɰɢ.ɟɧ.ɬ ɬɟ.ɩɥ.ɨɩ.ɟɪ.ɟɞ.ɚɱ.ɢ ɂɋɉɇȾ, 
ȼɬ./(.ɦ2.·.Ʉ) ИɋɉɇȾk  84,105 

ɉɥ.ɨɳ.ɚɞ.ɶ ɬɟ.ɩɥ.ɨɨ.ɛɦ.ɟɧ.ɚ ɂɋɉɇȾ, ɦ2 ИɋɉɇȾF  5967 

ɑɢ.ɫɥ.ɨ ɪɹ.ɞɨ.ɜ ɫɟ.ɤɰ.ɢɣ ɩɨ ɯɨ.ɞɭ ɝɚ.ɡɨ.ɜ ɂɋɉɇȾ, 
ɲɬ.ɭɤ ИɋɉɇȾz  4 

ɋɤ.ɨɪ.ɨɫ.ɬɶ ɝɚ.ɡɚ ɜ ɂɋɉɇȾ, ɦ/.c ɝ  
10,352 

Ɍɟ.ɦɩ.ɟɪ.ɚɬ.ɭɪ.ɧɵ.ɣ ɧɚ.ɩɨ.ɪ ȽɉɄ, ˚ɋ ȽɉКt  34,362 

Ʉɨ.ɷɮ.ɮɢ.ɰɢ.ɟɧ.ɬ ɬɟ.ɩɥ.ɨɩ.ɟɪ.ɟɞ.ɚɱ.ɢ ȽɉɄ, 
ȼɬ./(.ɦ2.·.Ʉ) ȽɉКk  76,895 

ɉɥ.ɨɳ.ɚɞ.ɶ ɬɟ.ɩɥ.ɨɨ.ɛɦ.ɟɧ.ɚ ȽɉɄ, ɦ2 ȽɉКF  5875 

ɑɢ.ɫɥ.ɨ ɪɹ.ɞɨ.ɜ ɫɟ.ɤɰ.ɢɣ ɩɨ ɯɨ.ɞɭ ɝɚ.ɡɨ.ɜ ȽɉɄ, ɲɬ.ɭɤ ȽɉКz  4 

ɋɤ.ɨɪ.ɨɫ.ɬɶ ɝɚ.ɡɚ ɜ ȽɉɄ, ɦ/.c ɝ  
8,774 

 
2.5 ɉɢ.ɬɚ.ɬɟ.ɥɶ.ɧɵ.ɟ ɧɚ.ɫɨ.ɫɵ 
 
ɉɢ.ɬɚ.ɬɟ.ɥɶ.ɧɵ.ɟ ɧɚ.ɫɨ.ɫɵ ɹɜ.ɥɹ.ɸɬ.ɫɹ ɜɚ.ɠɧ.ɟɣ.ɲɢ.ɦɢ ɢɡ ɜɫ.ɩɨ.ɦɨ.ɝɚ.ɬɟ.ɥɶ.ɧɵ.ɯ 

ɦɚ.ɲɢ.ɧ ɩɚ.ɪɨ.ɬɭ.ɪɛ.ɢɧ.ɧɨ.ɣ ɷɥɟɤɬɪɨɫɬɚɧɰɢɢ, ɢɯ ɪɚ.ɫɫ.ɱɢ.ɬɵ.ɜɚ.ɸɬ ɩɨ 
ɩɪ.ɨɢ.ɡɜ.ɨɞ.ɢɬ.ɟɥ.ɶɧ.ɨɫ.ɬɢ  
ɢ ɞɚ.ɜɥ.ɟɧ.ɢɸ ɧɚɝɧɟɬɚɧɢɹ. 

ɋɭ.ɦɦ.ɚɪ.ɧɨ.ɟ ɝɢ.ɞɪ.ɚɜ.ɥɢ.ɱɟ.ɫɤ.ɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ, Ɇɉɚ: 
 ∑ ∆̝ܲ = ∆̱ܲ + ∆ ʟܲʞК + ∆ ʞܲʑʓ + ∆̞ܲ ˓ = Ͳ,͹ͷ + Ͳ,ͳ + Ͳ,ʹͷ = ͳ,ͳ. (2.117) 

 
ɝɞ.ɟ  ∆̱ܲ = Ͳ,͹ – ɝɢ.ɞɪ.ɚɜ.ɥɢ.ɱɟ.ɫɤ.ɨɟ ɫɨ.ɩɪ.ɨɬ.ɢɜ.ɥɟ.ɧɢ.ɟ ɤɨɬɥɚ-ɭɬɢɥɢɡɚɬɨɪɚ, Ɇɉɚ; ∆ ʟܲʞК = Ͳ,ͳ – ɫɨ.ɩɪ.ɨɬ.ɢɜ.ɥɟ.ɧɢ.ɟ ɪɟ.ɝɭ.ɥɢ.ɪɭ.ɸɳ.ɟɝ.ɨ ɤɥ.ɚɩ.ɚɧ.ɚ ɩɢ.ɬɚ.ɧɢ.ɹ ɤɨɬɥɚ, 
Ɇɉɚ; ∆̞ܲ ˓ = Ͳ,ʹͷ – ɫɨ.ɩɪ.ɨɬ.ɢɜ.ɥɟ.ɧɢ.ɟ ɬɪ.ɭɛ.ɨɩ.ɪɨ.ɜɨ.ɞɨ.ɜ ɨɬ ɧɚ.ɫɨ.ɫɚ ɞɨ 
ɷɤ.ɨɧ.ɨɦ.ɚɣ.ɡɟ.ɪɚ ɤɨɬɥɚ, Ɇɉɚ. 

Ⱦɚ.ɜɥ.ɟɧ.ɢɟ ɧɚ.ɝɧ.ɟɬ.ɚɧ.ɢɹ ɩɢ.ɬɚ.ɬɟ.ɥɶ.ɧɨ.ɝɨ ɧɚɫɨɫɚ, Ɇɉɚ: ܲː = ܲ˒ ˈ + ∆ܲ˒ ˍ + ∑ ∆̝ܲ + 𝜌݃ܪ ∙ ͳͲ−଺ = ͺ,ͺ + Ͳ,ͳ + ͳ,ͳ + ʹ͹ ∙ ͻ,ͺͳ ∙ͻͳͲ,͸ͷ ∙ ͳͲ−଺ = ͳͲ,͵Ͷ, (2.118) 
 

ɝɞ.ɟ     ∆ܲ˒ ˍ = Ͳ,ͳ – ɡɚ.ɩɚ.ɫ ɞɚ.ɜɥ.ɟɧ.ɢɹ ɧɚ ɨɬ.ɤɪ.ɵɬ.ɢɟ ɩɪ.ɟɞ.ɨɯ.ɪɚ.ɧɢ.ɬɟ.ɥɶ.ɧɵ.ɯ 
ɤɥɚɩɚɧɨɜ, Ɇɉɚ; ܪ = ʹ͹ – ɪɚ.ɡɧ.ɢɰ.ɚ ɝɟ.ɨɦ.ɟɬ.ɪɢ.ɱɟ.ɫɤ.ɢɯ ɨɬ.ɦɟ.ɬɨ.ɤ ɦɟ.ɠɞ.ɭ ɬɨ.ɱɤ.ɚɦ.ɢ 
ɩɟ.ɪɟ.ɦɟ.ɳɟ.ɧɢ.ɹ ɫɪɟɞɵ, ɦ; 
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 𝜌 = ͻͳͲ,͸ͷ – ɫɪ.ɟɞ.ɧɟ.ɟ ɡɧ.ɚɱ.ɟɧ.ɢɟ ɩɥ.ɨɬ.ɧɨ.ɫɬ.ɢ ɩɚ.ɪɨ.-ɜ.ɨɞ.ɹ.ɧɨ.ɣ ɫɦɟɫɢ, ɤɝ/ɦ3. 
Ⱦɚ.ɜɥ.ɟɧ.ɢɟ ɜɨ ɜɫ.ɚɫ.ɵɜ.ɚɸ.ɳɟ.ɦ ɩɚɬɪɭɛɤɟ, Ɇɉɚ: 
 ܲ˅ = ܲ̌ + 𝜌݃ˇܪ ∙ ͳͲ−଺ − ∑ ∆̝ܲ = Ͳ,͸ + ͵ ∙ ͻ,ͺͳ ∙ ͳͲ͵Ͷ,ʹ ∙ ͳͲ−଺ − Ͳ,Ͳͳ  =     = Ͳ,͸ʹ,  (2.119) 
 

ɝɞ.ɟ     ܲ ˇ – ɞɚ.ɜɥ.ɟɧ.ɢɟ ɜ ɞɟɚɷɪɚɬɨɪɟ, Ɇɉ.ɚ (ɫɦ. ɬɚ.ɛɥ.ɢɰ.ɭ 2); ܪˇ = ͵ – ɜɵ.ɫɨ.ɬɚ ɭɫ.ɬɚ.ɧɨ.ɜɤ.ɢ ɛɚ.ɤɚ ɞɟ.ɚɷ.ɪɚ.ɬɨ.ɪɚ ɨɬ.ɧɨ.ɫɢ.ɬɟ.ɥɶ.ɧɨ ɨɫ.ɢ ɧɚɫɨɫɚ, 
ɦ; ∑ ∆̝ܲ = Ͳ,Ͳͳ – ɫɭ.ɦɦ.ɚɪ.ɧɨ.ɟ ɝɢ.ɞɪ.ɚɜ.ɥɢ.ɱɟ.ɫɤ.ɨɟ ɫɨ.ɩɪ.ɨɬ.ɢɜ.ɥɟ.ɧɢ.ɟ ɜɨ.ɞɹ.ɧɨ.ɝɨ 
ɬɪ.ɚɤ.ɬɚ ɞɨ ɜɯ.ɨɞ.ɚ ɜ ɩɢ.ɬɚ.ɬɟ.ɥɶ.ɧɵ.ɣ ɧɚɫɨɫ, Ɇɉɚ. 

ɇɚ.ɩɨ.ɪ ɧɚɫɨɫɚ, Ɇɉɚ: 
 ∆ܲ = ܲː − ܲ˅ = ͳͲ,͵Ͷ − Ͳ,͸ʹ = ͻ,͹ʹ. (2.120) 
 
ɉɪ.ɨɢ.ɡɜ.ɨɞ.ɢɬ.ɟɥ.ɶɧ.ɨɫ.ɬɶ ɧɚ.ɫɨ.ɫɨ.ɜ ɨɩ.ɪɟ.ɞɟ.ɥɹ.ɟɬ.ɫɹ ɦɚ.ɤɫ.ɢɦ.ɚɥ.ɶɧ.ɵɦ ɪɚ.ɫɯ.ɨɞ.ɨɦ 

ɩɢ.ɬɚ.ɬɟ.ɥɶ.ɧɨ.ɣ ɜɨ.ɞɵ ɧɚ ɤɨ.ɬɟ.ɥ ɫ ɡɚ.ɩɚ.ɫɨ.ɦ 7%, ɬ/ɱ: 
ː˒ܦ  = ͳ,Ͳ͹ ∙ ˅˒ܩ = ͳ,Ͳ͹ ∙ ͳͲͻ = ͳͳ͸,͵. (2.121) 
 
ȼɵ.ɛɢ.ɪɚ.ɟɦ ɩɢ.ɬɚ.ɬɟ.ɥɶ.ɧɵ.ɣ ɷɥ.ɟɤ.ɬɪ.ɨɧ.ɚɫ.ɨɫ ɉɗ.–.1.20.–.1.20 ɫɨ ɫɥ.ɟɞ.ɭɸ.ɳɟ.ɣ 

ɯɚɪɚɤɬɟɪɢɫɬɢɤɨɣ: 
ɉɨɞɚɱɚ: 12.0 ɦ3/ɱ; 
ɇɚɩɨɪ: 12.00 ɦ.ɜ.ɫɬ.; 
ɑɚ.ɫɬ.ɨɬ.ɚ ɜɪɚɳɟɧɢɹ: 30.00 ɨɛ/ɦɢɧ; 
ɉɪ.ɢɜ.ɨɞ.ɨɦ ɫɥ.ɭɠ.ɢɬ ɷɥ.ɟɤ.ɬɪ.ɨɞ.ɜɢ.ɝɚ.ɬɟ.ɥɶ 4Ⱥ.ɊɆ.-3.15./6.00.0 ɍɏɅ4. 
 
2.6 Ʉɨ.ɧɞ.ɟɧ.ɫɚ.ɬɧ.ɵɟ ɧɚ.ɫɨ.ɫɵ 

 
Ɍɢ.ɩ ɢ ɤɨ.ɥɢ.ɱɟ.ɫɬ.ɜɨ ɧɚ.ɫɨ.ɫɨ.ɜ ɞɨ.ɥɠ.ɧɵ ɛɵ.ɬɶ ɜɵɛɪɚɧɵ, ɩɨ.ɫɤ.ɨɥ.ɶɤ.ɭ 

ɬɟ.ɯɧ.ɢɱ.ɟɫ.ɤɢ.ɟ ɪɟ.ɲɟ.ɧɢ.ɹ ɩɨ ɜɵ.ɛɨ.ɪɭ ɷɬ.ɢɯ ɧɚ.ɫɨ.ɫɨ.ɜ ɡɚ.ɜɢ.ɫɹ.ɬ ɨɬ ɤɨ.ɧɤ.ɪɟ.ɬɧ.ɵɯ 
ɭɫ.ɥɨ.ɜɢ.ɣ ɬɟ.ɩɥ.ɨɜ.ɨɣ ɫɯɟɦɵ. 

ɍɫ.ɬɚ.ɧɚ.ɜɥ.ɢɜ.ɚɟ.ɦ ɞɜ.ɚ ɤɨ.ɧɞ.ɟɧ.ɫɚ.ɬɧ.ɵɯ ɧɚɫɨɫɚ, ɧɚ 10.0%.-ɭ.ɸ 
ɩɪ.ɨɢ.ɡɜ.ɨɞ.ɢɬ.ɟɥ.ɶɧ.ɨɫ.ɬɶ ɤɚɠɞɵɣ. Ʉɨ.ɧɞ.ɟɧ.ɫɚ.ɬɧ.ɵɟ ɧɚ.ɫɨ.ɫɵ ɜɵ.ɛɢ.ɪɚ.ɸɬ.ɫɹ ɩɨ 
ɩɪ.ɨɢ.ɡɜ.ɨɞ.ɢɬ.ɟɥ.ɶɧ.ɨɫ.ɬɢ ɢ ɧɚɩɨɪɭ. 

ɉɪ.ɨɢ.ɡɜ.ɨɞ.ɢɬ.ɟɥ.ɶɧ.ɨɫ.ɬɶ ɤɨ.ɧɞ.ɟɧ.ɫɚ.ɬɧ.ɵɯ ɧɚ.ɫɨ.ɫɨ.ɜ ɪɚ.ɫɫ.ɱɢ.ɬɵ.ɜɚ.ɟɬ.ɫɹ  
ɩɨ ɦɚ.ɤɫ.ɢɦ.ɚɥ.ɶɧ.ɨɦ.ɭ ɪɚ.ɫɯ.ɨɞ.ɭ ɩɚ.ɪɚ ɜ ɤɨɧɞɟɧɫɚɬɨɪ, ɬ/ɱ: 

ːˍܦ  = ͳͲͻ  (2.122) 
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ɋɭ.ɦɦ.ɚɪ.ɧɨ.ɟ ɫɨ.ɩɪ.ɨɬ.ɢɜ.ɥɟ.ɧɢ.ɟ ɬɪɚɤɬɚ, Ɇɉɚ: ∑ ∆̝ܲ = ∆ ʞܲʜʓ + ∆ ʟܲʞК + ∆̞ܲ ˓ = Ͳ,͵ͷ + Ͳ,ͳ + Ͳ,ʹ = Ͳ,͸ͷ (2.123) 

 
ɝɞ.ɟ     ∆ ʞܲʜʓ = Ͳ,͵ͷ – ɫɨ.ɩɪ.ɨɬ.ɢɜ.ɥɟ.ɧɢ.ɟ ɜɫ.ɟɯ ɉɇȾ, Ɇɉɚ; ∆ ʟܲʞК = Ͳ,ͳ – ɫɨ.ɩɪ.ɨɬ.ɢɜ.ɥɟ.ɧɢ.ɟ ɪɟ.ɝɭ.ɥɹ.ɬɨ.ɪɚ ɩɢ.ɬɚ.ɧɢ.ɹ ɭɪ.ɨɜ.ɧɹ ɤɨɧɞɟɧɫɚɬɚ, 
Ɇɉɚ; ∆̞ܲ ˓ = Ͳ,ʹ – ɫɭ.ɦɦ.ɚɪ.ɧɨ.ɟ ɝɢ.ɞɪ.ɚɜ.ɥɢ.ɱɟ.ɫɤ.ɨɟ ɫɨ.ɩɪ.ɨɬ.ɢɜ.ɥɟ.ɧɢ.ɟ ɬɪɭɛɨɩɪɨɜɨɞɨɜ, 
Ɇɉ.ɚ..  (.2...1.24.) 

Ⱦɚ.ɜɥ.ɟɧ.ɢɟ ɩɟ.ɪɟ.ɞ ɤɨ.ɧɞ.ɟɧ.ɫɚ.ɬɧ.ɵɦ ɧɚ.ɫɨ.ɫɨ.ɦ ɞɨ.ɥɠ.ɧɨ ɛɵ.ɬɶ ɞɨ.ɫɬ.ɚɬ.ɨɱ.ɧɵ.ɦ 
ɞɥ.ɹ ɩɪ.ɟɞ.ɨɬ.ɜɪ.ɚɳ.ɟɧ.ɢɹ ɤɚ.ɜɢ.ɬɚ.ɰɢ.ɢ ɢ ɜ ɞɚ.ɧɧ.ɨɦ ɫɥ.ɭɱ.ɚɟ ɩɪ.ɢɧ.ɢɦ.ɚɟ.ɬɫ.ɹ ɪɚɜɧɵɦ, 
Ɇɉɚ: ܲ˅ = Ͳ,Ͳ͵.   

ɇɚ.ɩɨ.ɪ ɤɨ.ɧɞ.ɟɧ.ɫɚ.ɬɧ.ɨɝ.ɨ ɧɚ.ɫɨ.ɫɚ Ʉɇ , Ɇɉɚ: 
 ∆ܲ = ܲː − ܲ˅ = Ͳ,͸ͷ − Ͳ,Ͳ͵ = Ͳ,͸ʹ (2.125) 
 
Ɇɨɳɧɨɫɬɶ, ɩɨ.ɬɪ.ɟɛ.ɥɹ.ɟɦ.ɚɹ ɤɨ.ɧɞ.ɟɧ.ɫɚ.ɬɧ.ɵɦ ɧɚ.ɫɨ.ɫɨ.ɦ ɩɟ.ɪɜ.ɨɣ ɫɬ.ɭɩ.ɟɧ.ɢ Ʉɇ I, 

ȼɬ: 
 ːܰ = ௏∙∆௉∙ଵ଴ల𝜂ː = ଵ଴ଽ∙଴,଺ଶ∙ଵ଴ల଴,଼ସ = ͳͺͲ͹͸͸,͸, (2.126) 

 
ɝɞ.ɟ     ܸ = ͳͲͻ – ɨɛ.ɴɟ.ɦɧ.ɚɹ ɩɪ.ɨɢ.ɡɜ.ɨɞ.ɢɬ.ɟɥ.ɶɧ.ɨɫ.ɬɶ ɧɚɫɨɫɚ, ɦ3/ɱ; 𝜂ː = Ͳ,ͺͶ – Ʉɉ.Ⱦ ɧɚɫɨɫɚ, ɭɱ.ɢɬ.ɵɜ.ɚɸ.ɳɢ.ɣ ɫɭ.ɦɦ.ɚɪ.ɧɵ.ɟ ɝɢɞɪɚɜɥɢɱɟɫɤɢɟ, 
ɨɛ.ɴɟ.ɦɧ.ɵɟ ɢ ɦɟ.ɯɚ.ɧɢ.ɱɟ.ɫɤ.ɢɟ ɩɨ.ɬɟ.ɪɢ ɜ ɧɚɫɨɫɟ. 

ȼɵ.ɛɢ.ɪɚ.ɟɦ ɞɜ.ɚ ɤɨ.ɧɞ.ɟɧ.ɫɚ.ɬɧ.ɵɯ ɧɚ.ɫɨ.ɫɚ Ʉɋ.ȼ–.1.25.–.1.00.-2.ɛ ɫɨ ɫɥ.ɟɞ.ɭɸ.ɳɟ.ɣ  
ɯɚɪɚɤɬɟɪɢɫɬɢɤɨɣ: 

ɉɨɞɚɱɚ: 12.5 ɦ3/ɱ; 
ɉɨ.ɥɧ.ɵɣ ɧɚɩɨɪ: 10.0 ɦ.ɜɨɞ..ɫɬ.; 
ɑɚ.ɫɬ.ɨɬ.ɚ ɜɪɚɳɟɧɢɹ: 30.0.0 ɨɛ/ɦɢɧ; 
ɉɨ.ɬɪ.ɟɛ.ɥɹ.ɟɦ.ɚɹ ɦɨɳɧɨɫɬɶ: 11.0 ɤȼɬ. 
 
2.7 ɐɢ.ɪɤ.ɭɥ.ɹɰ.ɢɨ.ɧɧ.ɵɟ ɧɚ.ɫɨ.ɫɵ 

 
ɇɚ ɷɥ.ɟɤ.ɬɪ.ɨɫ.ɬɚ.ɧɰ.ɢɹ.ɯ ɛɥ.ɨɱ.ɧɨ.ɝɨ ɬɢ.ɩɚ ɩɪ.ɢɧ.ɹɬ.ɚ ɛɥ.ɨɱ.ɧɚ.ɹ ɫɯ.ɟɦ.ɚ 

ɜɨɞɨɫɧɚɛɠɟɧɢɹ. ɍɫ.ɬɚ.ɧɚ.ɜɥ.ɢɜ.ɚɸ.ɬɫ.ɹ ɞɜ.ɚ ɰɢ.ɪɤ.ɭɥ.ɹɰ.ɢɨ.ɧɧ.ɵɯ ɧɚ.ɫɨ.ɫɚ ɩɨ 50 % 
ɩɪ.ɨɢ.ɡɜ.ɨɞ.ɢɬ.ɟɥ.ɶɧ.ɨɫ.ɬɢ ɛɟ.ɡ ɪɟɡɟɪɜɚ. Ʉɚ.ɠɞ.ɵɣ ɧɚ.ɫɨ.ɫ ɪɚ.ɛɨ.ɬɚ.ɟɬ ɧɚ ɫɜ.ɨɸ ɫɢɫɬɟɦɭ, 
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ɜɤ.ɥɸ.ɱɚ.ɸɳ.ɭɸ ɧɚ.ɩɨ.ɪɧ.ɵɣ ɜɨɞɨɜɨɞ, ɩɨ.ɥɨ.ɜɢ.ɧɭ ɤɨ.ɧɞ.ɟɧ.ɫɚ.ɬɨ.ɪɚ ɢ ɫɥ.ɢɜ.ɧɨ.ɣ 
ɜɨɞɨɜɨɞ. 

Ɋɚ.ɫɯ.ɨɞ ɨɯ.ɥɚ.ɠɞ.ɚɸ.ɳɟ.ɣ ɜɨɞɵ, ɬ/ɱ: 
.˅.ˑܦ  = m ∙ ːˍܦ = ͺͲ ∙ ͳͲͻ = ͺ͹ʹͲ  (2.127) 
 

ɝɞ.ɟ     m = ͺͲ – ɤɪ.ɚɬ.ɧɨ.ɫɬ.ɶ ɨɯɥɚɠɞɟɧɢɹ, ɤɝ/ɤɝ. 
Ɋɚ.ɫɱ.ɟɬ.ɧɵ.ɣ ɪɚ.ɫɯ.ɨɞ ɨɯ.ɥɚ.ɠɞ.ɚɸ.ɳɟ.ɣ ɜɨɞɵ, ɬ/ɱ: 
˓.˅.ˑܦ  = ͳ,ʹ ∙ .˅.ˑܦ = ͳ,ʹ ∙ ͺ͹ʹͲ = ͳͲͶ͸Ͷ. (2.128) 
 
Ⱦɚɥɟɟ, ɞɚ.ɜɥ.ɟɧ.ɢɟ ɧɚ.ɝɧ.ɟɬ.ɚɧ.ɢɹ ɰɢ.ɪɤ.ɭɥ.ɹɰ.ɢɨ.ɧɧ.ɨɝ.ɨ ɧɚɫɨɫɚ, ɤɉɚ: 
 ܲː = ∆ܲ˅ ˘ + ∆̱ܲ + ∆̝ܲ ˒ + ሺܪ˒ − ሻ˔ܪ ∙ ݃ ∙ 𝜌 ∙ ͳͲ−ଷ = ʹʹ + ͷͲ + ʹʹ +ሺͳ͵ − ͹ሻ ∙ ͻ,ͺͳ ∙ ͻͳͲ,͸ͷ ∙ ͳͲ−ଷ = ͻͶ,ͲͷͶ,  (2.103) 
 

ɝɞ.ɟ     ∆ܲ˅ ˘ = ʹʹ – ɫɨ.ɩɪ.ɨɬ.ɢɜ.ɥɟ.ɧɢ.ɟ ɜɯ.ɨɞ.ɧɨ.ɝɨ ɬɪɚɤɬɚ, ɤɉɚ; ∆̱ܲ = ͷͲ – ɫɨ.ɩɪ.ɨɬ.ɢɜ.ɥɟ.ɧɢ.ɟ ɤɨɧɞɟɧɫɚɬɨɪɚ, ɤɉɚ: ∆̝ܲ ˒ = ʹʹ – ɫɨ.ɩɪ.ɨɬ.ɢɜ.ɥɟ.ɧɢ.ɟ ɫɥ.ɢɜ.ɧɨ.ɝɨ ɬɪɚɤɬɚ, ɤɉɚ; ܪ˒ = ͳ͵ – ɝɟ.ɨɞ.ɟɡ.ɢɱ.ɟɫ.ɤɢ.ɣ ɧɚ.ɩɨ.ɪ ɜɨ.ɞɵ ɨɬ ɭɪ.ɨɜ.ɧɹ ɜ ɩɪ.ɢɟ.ɦɧ.ɨɦ ɤɨ.ɥɨ.ɞɰ.ɰɟ 
ɞɨ ɜɟ.ɪɯ.ɚ ɤɨɧɞɟɧɫɚɬɨɪɚ, ɦ; ܪ˔ = ͹ – ɜɟ.ɥɢ.ɱɢ.ɧɚ ɫɢɮɨɧɚ, ɦ. 

Ⱦɚ.ɜɥ.ɟɧ.ɢɟ ɜɨ ɜɫ.ɚɫ.ɵɜ.ɚɸ.ɳɟ.ɦ ɩɚ.ɬɪ.ɭɛ.ɤɟ ɰɢ.ɪɤ.ɭɥ.ɹɰ.ɢɨ.ɧɧ.ɨɝ.ɨ ɧɚ.ɫɨ.ɫɚ 
ɨɩ.ɪɟ.ɞɟ.ɥɹ.ɟɬ.ɫɹ ɞɨ.ɩɭ.ɫɬ.ɢɦ.ɵɦ ɤɚ.ɜɢ.ɬɚ.ɰɢ.ɨɧ.ɧɵ.ɦ ɡɚ.ɩɚ.ɫɨ.ɦ ɢ ɜ ɞɚ.ɧɧ.ɨɦ ɫɥ.ɭɱ.ɚɟ 
ɩɪɢɧɢɦɚɟɬɫɹ, ɤɉɚ: ܲ˅ = ͷͲ   

ɇɚ.ɩɨ.ɪ ɰɢ.ɪɤ.ɭɥ.ɹɰ.ɢɨ.ɧɧ.ɨɝ.ɨ ɧɚɫɨɫɚ, ɤɉɚ: 
 ∆ܲ = ܲː − ܲ˅ = ͻͶ,ͲͷͶ − ͷͲ = ͶͶ,ͲͷͶ (2.129) 
 
ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɜɵ.ɛɢ.ɪɚ.ɟɬ.ɫɹ ɞɜ.ɚ ɰɢ.ɪɤ.ɭɥ.ɹɰ.ɢɨ.ɧɧ.ɵɯ ɧɚ.ɫɨ.ɫɚ ɬɢ.ɩɚ Ⱦ 63.00.-

8.0ɛ ɫɨ ɫɥ.ɟɞ.ɭɸ.ɳɢ.ɦɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ: 
ɉɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ: 63.00 ɦ3/ɱ; 
ɉɨ.ɥɧ.ɵɣ ɧɚɩɨɪ: 60 ɦ.ɜɨɞ.ɫɬ; 
ɑɢ.ɫɥ.ɨ ɨɛɨɪɨɬɨɜ: 75.0 ɨɛ/ɦɢɧ; 
ɄɉȾ: 86 %. 
2.8 ɋɟ.ɬɟ.ɜɵ.ɟ ɧɚ.ɫɨ.ɫɵ 
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ɋɟ.ɬɟ.ɜɵ.ɟ ɧɚ.ɫɨ.ɫɵ ɭɫ.ɬɚ.ɧɚ.ɜɥ.ɢɜ.ɚɸ.ɬɫ.ɹ ɧɚ ɤɚ.ɠɞ.ɭɸ ɬɭɪɛɨɭɫɬɚɧɨɜɤɭ, 
ɭɫ.ɬɚ.ɧɚ.ɜɥ.ɢɜ.ɚɸ.ɬɫ.ɹ ɜ ɤɨ.ɥɢ.ɱɟ.ɫɬ.ɜɟ ɞɜ.ɭɯ ɧɚ ɬɭɪɛɢɧɭ, ɪɚ.ɫɫ.ɱɢ.ɬɵ.ɜɚ.ɹ ɢɯ ɧɚ 50 %-
.ɧɭ.ɸ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ. 

ɉɪ.ɨɢ.ɡɜ.ɨɞ.ɢɬ.ɟɥ.ɶɧ.ɨɫ.ɬɶ ɫɟ.ɬɟ.ɜɨ.ɝɨ ɧɚ.ɫɨ.ɫɚ ɡɚ.ɜɢ.ɫɢ.ɬ ɨɬ ɪɚ.ɫɯ.ɨɞ.ɚ ɫɟ.ɬɟ.ɜɨ.ɣ 
ɜɨɞɵ, ɤɝ/ɫ: 

˅˔ܦ  = ˅˔ܩ = ͳ͹͵͵  (2.130) 
 
ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɜɵ.ɛɢ.ɪɚ.ɸ.ɬɫ.ɹ ɫɟ.ɬɟ.ɜɵ.ɟ ɧɚ.ɫɨ.ɫɵ ɬɢ.ɩɚ ɋɗ 90.0-.10.0 ɫɨ 

ɫɥ.ɟɞ.ɭɸ.ɳɢ.ɦɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ: 
ɉɨɞɚɱɚ: 90.0 ɦ3/ɱ; 
ɉɨ.ɥɧ.ɵɣ ɧɚɩɨɪ: 10.0 ɦ.ɜ.ɫɬ.; 
ɑɚ.ɫɬ.ɨɬ.ɚ ɜɪɚɳɟɧɢɹ: 30.00 ɨɛ/ɦɢɧ; 
ɄɉȾ: 84 %; 
ɉɨ.ɬɪ.ɟɛ.ɥɹ.ɟɦ.ɚɹ ɦɨɳɧɨɫɬɶ: 25.0 ɤȼɬ; 
 
2.9 Ⱦɟɚɷɪɚɬɨɪ 
 
ɉɨ ɧɚ.ɣɞ.ɟɧ.ɧɨ.ɦɭ ɪɚ.ɫɯ.ɨɞ.ɭ ɩɢ.ɬɚ.ɬɟ.ɥɶ.ɧɨ.ɣ ɜɨ.ɞɵ ܩ˒˅ = ͳͲͻ ɬ/ɱ, ɜɵ.ɛɢ.ɪɚ.ɟɦ 

ɞɟ.ɚɷ.ɪɚ.ɬɨ.ɪ ɫɦ.ɟɲ.ɢɜ.ɚɸ.ɳɟ.ɝɨ ɬɢ.ɩɚ ɩɨ.ɜɵ.ɲɟ.ɧɧ.ɨɝ.ɨ ɞɚ.ɜɥ.ɟɧ.ɢɹ Ⱦɉ.-2.25 ɫ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ: ɞɚ.ɜɥ.ɟɧ.ɢɟ – 6-.7 ɛɚɪ; ɩɪ.ɨɢ.ɡɜ.ɨɞ.ɢɬ.ɟɥ.ɶɧ.ɨɫ.ɬɶ.ɸ – 22.5 ɬ/ɱ. 

Ⱥɤ.ɤɭ.ɦɭ.ɥɹ.ɬɨ.ɪɧ.ɵɣ ɛɚɤ: ɟɦ.ɤɨ.ɫɬ.ɶ – 10.0 ɦ3;  
 
2.10 ɋɟ.ɬɟ.ɜɨ.ɣ ɩɨ.ɞɨ.ɝɪ.ɟɜ.ɚɬ.ɟɥ.ɶ 
 
ɉɨ.ɞɨ.ɝɪ.ɟɜ.ɚɬ.ɟɥ.ɢ ɫɟ.ɬɟ.ɜɨ.ɣ ɜɨ.ɞɵ ɜɵ.ɛɢ.ɪɚ.ɟɦ ɩɨ ɪɚ.ɫɱ.ɟɬ.ɧɨ.ɦɭ ɩɪ.ɨɩ.ɭɫ.ɤɭ ɜɨ.ɞɵ ܩ˔˅ = ͳ͹͹Ͷ ɬ/ɱ, ɞɚ.ɜɥ.ɟɧ.ɢɸ ɩɚ.ɪɚ ɜ ɤɨ.ɪɩ.ɭɫ.ɟ ɢ ɬɟ.ɦɩ.ɟɪ.ɚɬ.ɭɪ.ɵ ɩɚ.ɪɚ ɧɚ ɜɯ.ɨɞ.ɟ ɢ 

ɜɨ.ɞɵ ɧɚ ɜɵɯɨɞɟ. 

Ɍɚ.ɛɥ.ɢɰ.ɚ 2..2 – ɉɚ.ɪɚ.ɦɟ.ɬɪ.ɵ ɩɨ.ɞɨ.ɝɪ.ɟɜ.ɚɬ.ɟɥ.ɹ  

ɇɚ.ɢɦ.ɟɧ.ɨɜ.ɚɧ.ɢɟ ɩɚ.ɪɚ.ɦɟ.ɬɪ.ɚ Ɉɛɨɡɧɚɱɟɧɢɟ ȼɟ.ɪɯ.ɧɢ.ɣ ɫɟ.ɬɟ.ɜɨ.ɣ 
Ⱦɚ.ɜɥ.ɟɧ.ɢɟ ɝɪ.ɟɸ.ɳɟ.ɝɨ ɩɚɪɚ, Ɇɉ.ɚ ܲˑ ˕˄ 0,7 
Ɍɟ.ɦɩ.ɟɪ.ɚɬ.ɭɪ.ɚ ɝɪ.ɟɸ.ɳɟ.ɝɨ ɩɚɪɚ, ℃ ݐˑ˕˄ 232.068 
ɗɧ.ɬɚ.ɥɶ.ɩɢ.ɹ ɝɪ.ɟɸ.ɳɟ.ɝɨ ɩɚɪɚ, ɤȾ.ɠ/.ɤɝ 𝑖ˑ˕˄ 2912,33 
Ɋɚ.ɫɯ.ɨɞ ɩɚ.ɪɚ ɧɚ ɩɨɞɨɝɪɟɜɚɬɟɥɶ, ɤɝ./ɫ 40,549 ˒˔ܦ 
Ʉɉ.Ⱦ ɩɨ.ɞɨ.ɝɪ.ɟɜ.ɚɬ.ɟɥ.ɹ 𝜂˕ˑ 0,98 

 
Ʉɨ.ɥɢ.ɱɟ.ɫɬ.ɜɨ ɬɟɩɥɨɬɵ, ɩɟ.ɪɟ.ɞɚ.ɜɚ.ɟɦ.ɨɟ ɝɪ.ɟɸ.ɳɢ.ɦ ɩɚ.ɪɨ.ɦ ɜ ɩɨɞɨɝɪɟɜɚɬɟɥɟ, 

ɤȼɬ: ܳ˅˔ = ͺͲ͹ͷͲ    



59 
 

Ɂɧ.ɚɱ.ɟɧ.ɢɟ ɬɟ.ɦɩ.ɟɪ.ɚɬ.ɭɪ.ɧɨ.ɝɨ ɧɚ.ɩɨ.ɪɚ ɩɪ.ɢ ɩɪ.ɢɧ.ɹɬ.ɵɯ ɢɫ.ɯɨ.ɞɧ.ɵɯ ɞɚɧɧɵɯ, ℃: 
ݐ∆  = ′′˒˔ݐ−˄˕ˑݐ) ′˒˔ݐ−ː˒˔ݐ)−( )୪୬ቀݐˑ˕˄−ݐ˔˒′′ ቁቀݐ˔˒ː−ݐ˔˒′ ቁ .  (2.131) 

˔˅ݐ∆  = ሺଶଷଶ−଼଻ሻ−ሺ଼଻−଻଴ሻ୪୬ሺమయమ−ఴళሻሺఴళ−ళ0ሻ = ͷͻ,ͺ  

 
Ɍɪ.ɟɛ.ɭɟ.ɦɚ.ɹ ɩɥ.ɨɳ.ɚɞ.ɶ ɩɨ.ɜɟ.ɪɯ.ɧɨ.ɫɬ.ɢ ɬɟ.ɩɥ.ɨɨ.ɛɦ.ɟɧ.ɚ ɦɨ.ɠɟ.ɬ ɛɵ.ɬɶ 

ɨɩ.ɪɟ.ɞɟ.ɥɟ.ɧɚ ɢɡ ɭɪ.ɚɜ.ɧɟ.ɧɢ.ɹ ɬɟɩɥɨɩɟɪɟɞɚɱɢ, ɦ2: ̝ܨ ˒ = ொ˔˒𝑘∙∆𝑡,  (2.132) 

ɝɞ.ɟ ݇ = ʹ,͵ – ɤɨ.ɷɮ.ɮɢ.ɰɢ.ɟɧ.ɬ ɬɟ.ɩɥ.ɨɩ.ɟɪ.ɟɞ.ɚɱ.ɢ ɞɥ.ɹ ɩɨ.ɞɨ.ɝɪ.ɟɜ.ɚɬ.ɟɥ.ɟɣ  
ɫ U-.ɨɛ.ɪɚ.ɡɧ.ɵɦ.ɢ ɥɚ.ɬɭ.ɧɧ.ɵɦ.ɢ ɬɪ.ɭɛ.ɚɦ.ɢ ɨɛ.ɵɱ.ɧɨ ɪɚ.ɜɟ.ɧ 2,3÷3 ɤȼɬ/ɦ2K. 

ܨ˅  ˔ = ଼଴଻ହ଴ଶ,ଷ∙ହଶ,ସସ = ͷͺ͹,ͳ  

  
Ⱦɥ.ɹ ȼɋ ɢ ɇɋ ɜɵ.ɛɢ.ɪɚ.ɟɦ ɉɋ.Ƚ-.80.0-.3-.8-.I– ɞɚ.ɜɥ.ɟɧ.ɢɟ ɩɨ ɩɚ.ɪɭ 0,39 Ɇɉɚ, 

ɞɚ.ɜɥ.ɟɧ.ɢɟ ɩɨ ɜɨ.ɞɟ – 0,8 Ɇɉɚ. ɉɥ.ɨɳ.ɚɞ.ɶ ɬɟɩɥɨɨɛɦɟɧɚ: 80.0 ɦ2; Ⱦɥ.ɹ ɉɋ 
ɜɵ.ɛɢ.ɪɚ.ɟɦ 1 ɯ ɉɋȽ-800-3-8-I.  

 
3 Ɉɯ.ɪɚ.ɧɚ ɨɤ.ɪɭ.ɠɚ.ɸɳ.ɟɣ ɫɪ.ɟɞ.ɵ 
 
ɋɨ.ɫɬ.ɚɜ ɩɪ.ɢɪ.ɨɞ.ɧɨ.ɝɨ ɝɚɡɚ: 
 
CH4=91,84 %; C2H6=4,33 %; C3H8=1,9 %; C4H10=0,9 %; C5H12=0,2 %; 

ɋɈ2=0,56 %;  ɋɈ.=0 %;  H2=0%;  N2=0,18 %;  
 
Ɋɚ.ɫɯ.ɨɞ ɬɨ.ɩɥ.ɢɜ.ɚ ɧɚ ȽɌɍ: ܤ˕ = ͹,ͳͶͻ 
 
3.1 Ɋɚ.ɫɱ.ɟɬ ɜɵ.ɛɪ.ɨɫ.ɨɜ ɢ ɜɵ.ɫɨ.ɬɵ ɞɵ.ɦɨ.ɜɨ.ɣ ɬɪ.ɭɛ.ɵ 
 
ɉɪ.ɢ ɫɠ.ɢɝ.ɚɧ.ɢɢ ɭɝ.ɥɟ.ɜɨ.ɞɨ.ɪɨ.ɞɧ.ɵɯ ɬɨ.ɩɥ.ɢɜ ɜ ɝɚ.ɡɨ.ɜɵ.ɯ ɬɭ.ɪɛ.ɢɧ.ɚɯ ɜ 

ɩɪ.ɨɞ.ɭɤ.ɬɚ.ɯ ɫɝ.ɨɪ.ɚɧ.ɢɹ ɨɛ.ɪɚ.ɡɭ.ɸɬ.ɫɹ ɬɨ.ɤɫ.ɢɱ.ɧɵ.ɟ ɫɨɟɞɢɧɟɧɢɹ, ɜɫ.ɟ ɦɧ.ɨɝ.ɨɨ.ɛɪ.ɚɡ.ɢɟ 
ɤɨ.ɬɨ.ɪɵ.ɯ ɦɨ.ɠɧ.ɨ ɪɚ.ɡɞ.ɟɥ.ɢɬ.ɶ ɧɚ ɫɥ.ɟɞ.ɭɸ.ɳɢ.ɟ ɝɪɭɩɩɵ: 

ɩɪ.ɨɞ.ɭɤ.ɬɵ ɩɨ.ɥɧ.ɨɝ.ɨ ɫɝ.ɨɪ.ɚɧ.ɢɹ ɝɨ.ɪɸ.ɱɢ.ɯ ɤɨ.ɦɩ.ɨɧ.ɟɧ.ɬɨ.ɜ ɬɨ.ɩɥ.ɢɜ.ɚ – 
ɭɝ.ɥɟ.ɤɢ.ɫɥ.ɵɣ ɝɚ.ɡ ɋɈ2, ɜɨ.ɞɹ.ɧɵ.ɟ ɩɚ.ɪɵ ɇ2Ɉ, ɨɤ.ɫɢ.ɞɵ ɫɟ.ɪɵ SO.2 ɢ SO3; 
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ɤɨ.ɦɩ.ɨɧ.ɟɧ.ɬɵ ɧɟ.ɩɨ.ɥɧ.ɨɝ.ɨ ɫɝ.ɨɪ.ɚɧ.ɢɹ ɬɨ.ɩɥ.ɢɜ.ɚ – ɫɜ.ɨɛ.ɨɞ.ɧɵ.ɣ ɭɝ.ɥɟ.ɪɨ.ɞ ɋ, 
ɨɤ.ɫɢ.ɞ ɭɝ.ɥɟ.ɪɨ.ɞɚ ɋɈ, ɪɚ.ɡɥ.ɢɱ.ɧɵ.ɟ ɭɝ.ɥɟ.ɜɨ.ɞɨ.ɪɨ.ɞɵ ɋx.H.y – ɥɟ.ɬɭ.ɱɢ.ɟ ɨɪ.ɝɚ.ɧɢ.ɱɟ.ɫɤ.ɢɟ 
ɫɨ.ɟɞ.ɢɧ.ɟɧ.ɢɹ (ɜ ɬɨ.ɦ ɱɢ.ɫɥ.ɟ ɛɟ.ɧɡ.ɚɩ.ɢɪ.ɟɧ ɋ20ɇ12); ɨɤ.ɫɢ.ɞɵ ɚɡ.ɨɬ.ɚ NɈ ɢ NO.2 – ΝΟx; 
ɡɨ.ɥɨ.ɜɵ.ɟ ɱɚɫɬɢɰɵ, ɨɛ.ɪɚ.ɡɭ.ɸɳ.ɢɟ.ɫɹ ɢɡ ɧɟ.ɝɨ.ɪɸ.ɱɢ.ɯ ɦɢ.ɧɟ.ɪɚ.ɥɶ.ɧɵ.ɯ ɩɪɢɦɟɫɟɣ. 

ɇɚ.ɢɛ.ɨɥ.ɟɟ ɨɩ.ɚɫ.ɧɵ.ɦɢ ɜɵ.ɛɪ.ɨɫ.ɚɦ.ɢ Ɍɗ.ɋ ɹɜ.ɥɹ.ɸɬ.ɫɹ ɨɤ.ɫɢ.ɞɵ ɚɡɨɬɚ. 
ɋɨ.ɞɟ.ɪɠ.ɚɧ.ɢɟ ɨɤ.ɫɢ.ɞɨ.ɜ ɚɡ.ɨɬ.ɚ ɨɩ.ɪɟ.ɞɟ.ɥɹ.ɟɬ ɬɨ.ɤɫ.ɢɱ.ɧɨ.ɫɬ.ɶ ɩɪ.ɨɞ.ɭɤ.ɬɨ.ɜ ɫɝ.ɨɪ.ɚɧ.ɢɹ 
ɩɪ.ɢɪ.ɨɞ.ɧɨ.ɝɨ ɝɚ.ɡɚ ɧɚ 90-95%. 

Ȼɨ.ɥɶ.ɲɚ.ɹ ɱɚ.ɫɬ.ɶ ɨɤ.ɫɢ.ɞɨ.ɜ ɚɡ.ɨɬ.ɚ ɨɛ.ɪɚ.ɡɭ.ɟɬ.ɫɹ ɩɪ.ɢ ɫɜ.ɹɡ.ɵɜ.ɚɧ.ɢɢ 
ɚɬ.ɦɨ.ɫɮ.ɟɪ.ɧɨ.ɝɨ ɚɡ.ɨɬ.ɚ ɜ ɩɥ.ɚɦ.ɟɧ.ɢ Ʉɋ, ɢɯ ɧɚ.ɡɵ.ɜɚ.ɸɬ ɬɟɪɦɢɱɟɫɤɢɦɢ. Ɉɤ.ɫɢ.ɞɵ 
ɚɡ.ɨɬ.ɚ ɩɨ.ɥɭ.ɱɚ.ɸɬ.ɫɹ ɬɚ.ɤɠ.ɟ ɜ ɪɟ.ɡɭ.ɥɶ.ɬɚ.ɬɟ ɪɟ.ɚɤ.ɰɢ.ɢ ɯɢ.ɦɢ.ɱɟ.ɫɤ.ɢ ɫɜ.ɹɡ.ɚɧ.ɧɨ.ɝɨ ɚɡɨɬɚ, 
ɩɪ.ɢɫ.ɭɬ.ɫɬ.ɜɭ.ɸɳ.ɟɝ.ɨ ɜ ɬɨɩɥɢɜɟ. 

ɋɤ.ɨɪ.ɨɫ.ɬɶ ɨɛ.ɪɚ.ɡɨ.ɜɚ.ɧɢ.ɹ ɬɟ.ɪɦ.ɢɱ.ɟɫ.ɤɢ.ɯ ɨɤ.ɫɢ.ɞɨ.ɜ NOx, ɢɦ.ɟɟ.ɬ 
ɷɤ.ɫɩ.ɨɧ.ɟɧ.ɰɢ.ɚɥ.ɶɧ.ɭɸ ɡɚ.ɜɢ.ɫɢ.ɦɨ.ɫɬ.ɶ ɨɬ ɬɟ.ɦɩ.ɟɪ.ɚɬ.ɭɪ.ɵ ɩɥɚɦɟɧɢ. Ʉɨ.ɥɢ.ɱɟ.ɫɬ.ɜɨ 
ɨɛ.ɪɚ.ɡɭ.ɸɳ.ɢɯ.ɫɹ ɨɤ.ɫɢ.ɞɨ.ɜ ɚɡ.ɨɬ.ɚ ɹɜ.ɥɹ.ɟɬ.ɫɹ ɮɭ.ɧɤ.ɰɢ.ɟɣ ɧɟ ɬɨ.ɥɶ.ɤɨ ɬɟ.ɦɩ.ɟɪ.ɚɬ.ɭɪ.ɵ 
ɩɥɚɦɟɧɢ, ɧɨ ɬɚ.ɤɠ.ɟ ɢ ɜɪɟɦɟɧɢ, ɜ ɬɟ.ɱɟ.ɧɢ.ɟ ɤɨ.ɬɨ.ɪɨ.ɝɨ ɫɦ.ɟɫ.ɶ ɝɨ.ɪɸ.ɱɢ.ɯ ɝɚ.ɡɨ.ɜ 
ɧɚ.ɯɨ.ɞɢ.ɬɫ.ɹ ɩɪ.ɢ ɬɟ.ɦɩ.ɟɪ.ɚɬ.ɭɪ.ɟ ɩɥɚɦɟɧɢ. Ⱦɚ.ɧɧ.ɚɹ ɡɚ.ɜɢ.ɫɢ.ɦɨ.ɫɬ.ɶ ɹɜ.ɥɹ.ɟɬ.ɫɹ ɩɨ.ɱɬ.ɢ 
ɥɢ.ɧɟ.ɣɧ.ɨɣ ɮɭ.ɧɤ.ɰɢ.ɟɣ ɜɪɟɦɟɧɢ. Ɍɚ.ɤɢ.ɦ ɨɛɪɚɡɨɦ, ɬɟ.ɦɩ.ɟɪ.ɚɬ.ɭɪ.ɚ ɢ ɜɪ.ɟɦ.ɹ 
ɧɚ.ɯɨ.ɠɞ.ɟɧ.ɢɹ ɝɚ.ɡɨ.ɜ ɩɪ.ɢ ɷɬ.ɨɣ ɬɟ.ɦɩ.ɟɪ.ɚɬ.ɭɪ.ɟ ɨɩ.ɪɟ.ɞɟ.ɥɹ.ɸɬ ɭɪ.ɨɜ.ɟɧ.ɶ ɜɵ.ɯɨ.ɞɚ 
ɬɟ.ɪɦ.ɢɱ.ɟɫ.ɤɢ.ɯ ɨɤ.ɫɢ.ɞɨ.ɜ ɚɡ.ɨɬ.ɚ ɢ ɹɜ.ɥɹ.ɸɬ.ɫɹ ɜɚ.ɠɧ.ɟɣ.ɲɢ.ɦɢ ɩɟɪɟɦɟɧɧɵɦɢ, 
ɤɨ.ɬɨ.ɪɵ.ɦɢ ɤɨ.ɧɫ.ɬɪ.ɭɤ.ɬɨ.ɪ ɞɨ.ɥɠ.ɟɧ ɨɩɟɪɢɪɨɜɚɬɶ, ɱɬ.ɨɛ.ɵ ɫɧ.ɢɡ.ɢɬ.ɶ ɭɪ.ɨɜ.ɧɢ 
ɜɵ.ɛɪ.ɨɫ.ɨɜ NOx. 

Ƚɨ.ɞɨ.ɜɨ.ɣ ɪɚ.ɫɯ.ɨɞ ɧɚ.ɬɭ.ɪɚ.ɥɶ.ɧɨ.ɝɨ ɬɨ.ɩɥ.ɢɜ.ɚ ɧɚ ɛɥ.ɨɤ ɉȽ.ɍ-.10.0 ɪɚ.ɜɟ.ɧ ɜ ɬɵɫ. 
ɦ3 ɜ ɝɨɞ: 

˕˃ːܤ  = ܤ ⋅ ͸Ͳ ⋅ ͸Ͳ ⋅ ͹ͷ͸Ͳ/ͳͲͲͲ ɬɵɫ. ɦ3 

˕˃ːܤ  = ͹,ͳͶͻ ⋅ ͸Ͳ ⋅ ͸Ͳ ⋅ ͹ͷ͸Ͳ/ͳͲͲͲ = ͳͻͶͷ͸͹ ɬɵɫ. ɦ3 
 
ȼɵ.ɯɨ.ɞ ɨɤ.ɫɢ.ɞɚ ɭɝɥɟɪɨɞɚ, ɤɝ./ɬ.ɵɫ..ɦ.3 ɦɨ.ɠɧ.ɨ ɩɨɫɱɢɬɚɬɶ, ɤɚɤ:  
஼ைܥ  = ଷݍ ⋅ ܴ ⋅ ܳː˓ = Ͳ,Ͳͷ ⋅ Ͳ,ͷ ⋅ ͵͹,Ͳͳ = Ͳ,ͻʹͷ  

 
ɝɞ.ɟ    ݍଷ– ɩɨ.ɬɟ.ɪɹ ɬɟ.ɩɥ.ɚ ɜ ɫɥ.ɟɞ.ɫɬ.ɜɢ.ɢ ɯɢ.ɦɢ.ɱɟ.ɫɤ.ɨɝ.ɨ ɧɟ.ɞɨ.ɠɨ.ɝɚ ɬɨ.ɩɥ.ɢɜ.ɚ 

R – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱ.ɢɬ.ɵɜ.ɚɸ.ɳɢ.ɣ ɞɨ.ɥɸ ɩɨ.ɬɟ.ɪ.ɢ ɬɟ.ɩɥ.ɨɬ.ɵ ɜ ɫɥ.ɟɞ.ɫɬ.ɜɢ.ɢ 
ɯɢ.ɦɢ.ɱɟ.ɫɤ.ɨɝ.ɨ ɧɟ.ɞɨ.ɠɨ.ɝɚ ɬɨɩɥɢɜɚ, ɨɛ.ɭɫ.ɥɨ.ɜɥ.ɟɧ.ɧɵ.ɣ ɧɚ.ɥɢ.ɱɢ.ɟɦ ɨɤ.ɫɢ.ɞɚ ɭɝɥɟɪɨɞɚ. 

ȼɚ.ɥɨ.ɜɵ.ɣ ɜɵ.ɛɪ.ɨɫ ɨɤ.ɫɢ.ɞɚ ɭɝɥɟɪɨɞɚ, ɬ/ɝɨɞ: 
஼ைܯ  = ஼ைܥ ⋅ ˕˃ːܤ ⋅ ሺͳ − ௤రଵ଴଴ሻ/ͳͲͲͲ = Ͳ,ͻʹͷ ⋅ ͳͻͶͷ͸͹ͲͲͲ ⋅ ͳ/ͳͲͲͲ = ͳ͹ͻ,ͻ 
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Ɇɚ.ɤɫ.ɢɦ.ɚɥ.ɶɧ.ɵɣ ɪɚ.ɡɨ.ɜɵ.ɣ ɜɵɛɪɨɫ, ɤɝ/ɫ: 
஼ைܩ  = ஼ைܥ ⋅ ܤ ⋅ ሺͳ − ௤రଵ଴଴ሻ/ͳͲͲͲ = Ͳ,ͲͲ͸͸  

 
Ɇɚ.ɤɫ.ɢɦ.ɚɥ.ɶɧ.ɵɣ ɪɚ.ɡɨ.ɜɵ.ɣ ɜɵ.ɛɪ.ɨɫ ɨɤ.ɫɢ.ɞɚ ɚɡɨɬɚ, ɝ/ɫ: 
ேைܩ  = ேை௠ܥ ⋅ ܸ̂ː ⋅  ͳͲͲͲ  (3.1)/ܤ
 

ɝɞ.ɟ     ܸ ˆː– ɦ3/ɦ3, ɨɛ.ɴɟ.ɦ ɩɪ.ɨɞ.ɭɤ.ɬɨ.ɜ ɫɝ.ɨɪ.ɚɧ.ɢɹ ɩɪ.ɢ ɫɠ.ɢɝ.ɚɧ.ɢɢ 1ɦ.3 ɬɨɩɥɢɜɚ, ɪɚ.ɜɟ.ɧ 
 ,ேை௠– ɦɚ.ɫɫ.ɨɜ.ɚɹ ɤɨ.ɧɰ.ɟɧ.ɬɪ.ɚɰ.ɢɹ ɨɤ.ɫɢ.ɞɨ.ɜ ɚɡ.ɨɬ.ɚ ɜ ɭɯ.ɨɞ.ɹɳ.ɢɯ ɝɚɡɚɯܥ .27,46
ɨɩ.ɪɟ.ɞɟ.ɥɹ.ɟɬ.ɫɹ ɤɚɤ: 

ேை௠ܩ  = ʹ,Ͳͷ͵ ⋅ ேை𝑣ܥ = ͺ,ʹ  
 

ɝɞ.ɟ    ܥேை𝑣–  ɤɨ.ɧɰ.ɟɧ.ɬɪ.ɚɰ.ɢɹ ɨɤ.ɫɢ.ɞɨ.ɜ ɚɡ.ɨɬ.ɚ ɜ ɭɯ.ɨɞ.ɹɳ.ɢɯ ɝɚɡɚɯ, ɞɥ.ɹ ɤɚ.ɦɟ.ɪɵ 
ɫɝ.ɨɪ.ɚɧ.ɢɹ ɩɪ.ɢɧ.ɢɦ.ɚɟ.ɦ ɪɚ.ɜɧ.ɨɣ 4 ppm. 

ேைܩ  = ͺ,ʹ ⋅ ʹ͹,Ͷ͸ ⋅ ͹,ͳͶͻ/ͳͲͲͲ = ͳ,͸ͳ  
 
ȼɚ.ɥɨ.ɜɵ.ɣ ɜɵ.ɛɪ.ɨɫ ɨɤ.ɫɢ.ɞɨ.ɜ ɚɡɨɬɚ, ɬ/ɝɨɞ: 
ேைܩ  = ேை௠ܥ ⋅ ܸ̂ː ⋅ ஻ː˃˕ଵ଴଴଴଴଴଴ = ͺ,ʹ ⋅ ʹ͹,Ͷ͸ ⋅ ͳͻͶ,ͷ͸͹ = Ͷ͵ͺͳͳ,ͲͶ  

 
Ɇɢ.ɧɢ.ɦɚ.ɥɶ.ɧɨ ɞɨ.ɩɭ.ɫɬ.ɢɦ.ɚɹ ɜɵ.ɫɨ.ɬɚ ɬɪ.ɭɛ.ɵ ɨɩ.ɪɟ.ɞɟ.ɥɹ.ɟɬ.ɫɹ ɩɨ ɮɨɪɦɭɥɟ, ɦ: 
ܪ  = √஺⋅ெ⋅௠⋅௡⋅𝜂ʞʓКಿೀ˘ ⋅ √ ே௏̂ ⋅𝛥𝑡య

  (3.2) 

 
ɝɞ.ɟ    A – ɤɨ.ɷɮ.ɮɢ.ɰɢ.ɟɧ.ɬ ɭɱ.ɢɬ.ɵɜ.ɚɸ.ɳɢ.ɣ ɭɫ.ɥɨ.ɜɢ.ɹ ɜɟ.ɪɬ.ɢɤ.ɚɥ.ɶɧ.ɨɝ.ɨ ɢ 
ɝɨ.ɪɢ.ɡɨ.ɧɬ.ɚɥ.ɶɧ.ɨɝ.ɨ ɪɚ.ɫɫ.ɟɹ.ɧɢ.ɹ (ɤ.ɨɧ.ɜɟ.ɤɬ.ɢɜ.ɧɨ.ɣ ɞɢ.ɮɮ.ɭɡ.ɢɢ.) ɩɪ.ɢɦ.ɟɫ.ɢ ɜ ɜɨɡɞɭɯɟ, 
ɩɪ.ɢɧ.ɢɦ.ɚɟ.ɦ ɪɚ.ɜɧ.ɵɦ 20.0 [7]; 

m, n – ɛɟ.ɡɪ.ɚɡ.ɦɟ.ɪɧ.ɵɟ ɤɨɷɮɮɢɰɢɟɧɬɵ, ɭɱ.ɢɬ.ɵɜ.ɚɸ.ɳɢ.ɟ ɭɫ.ɥɨ.ɜɢ.ɹ ɜɵ.ɯɨ.ɞɚ 
ɝɚ.ɡɨ.ɜɨ.ɡɞ.ɭɲ.ɧɨ.ɣ ɫɦ.ɟɫ.ɢ ɢɡ ɭɫ.ɬɶ.ɹ ɢɫ.ɬɨ.ɱɧ.ɢɤ.ɚ ɜɵɛɪɨɫɚ; 

N=.1 – ɤɨ.ɥɢ.ɱɟ.ɫɬ.ɜɨ ɞɵ.ɦɨ.ɜɵ.ɯ ɬɪɭɛ; 
Vɝ – ɨɛ.ɴɟ.ɦ ɭɞ.ɚɥ.ɹɟ.ɦɵ.ɯ ɞɵ.ɦɨ.ɜɵ.ɯ  ɝɚ.ɡɨ.ɜ ɱɟ.ɪɟ.ɡ ɬɪɭɛɭ, ɪɚ.ɜɟ.ɧ 196,31  ɦ3/ɫ; 
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  - ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱ.ɢɬ.ɵɜ.ɚɸ.ɳɢ.ɣ ɪɟ.ɥɶ.ɟɮ ɦɟ.ɫɬ.ɧɨ.ɫɬ.ɢ (ύɦ>2, ɬɨ 1=  ); 
t  - ɪɚ.ɡɧ.ɨɫ.ɬɶ ɬɟ.ɦɩ.ɟɪ.ɚɬ.ɭɪ ɜɵ.ɯɨ.ɞɹ.ɳɢ.ɯ ɢɡ ɬɪ.ɭɛ.ɵ ɞɵ.ɦɨ.ɜɵ.ɯ ɝɚ.ɡɨ.ɜ  

ɢ ɨɤ.ɪɭ.ɠɚ.ɸɳ.ɟɝ.ɨ ɜɨɡɞɭɯɚ. 
ɉɪ.ɢɧ.ɢɦ.ɚɟ.ɦ ɜɵ.ɫɨ.ɬɭ ɬɪ.ɭɛ.ɵ ɪɚ.ɜɧ.ɭɸ H=50ɦ. Ⱦɚ.ɥɟ.ɟ ɧɚ.ɯɨ.ɞɢ.ɦ ɫɥ.ɟɞ.ɭɸ.ɳɢ.ɟ 

ɤɨɷɮɮɢɰɢɟɧɬɵ.  
 ݂ = ଵ଴య⋅𝜔0⋅஽𝐻మ⋅𝛥𝑡 = ଵ଴య⋅ଵ଺.ଵ⋅ସ,ହହ଴మ⋅ଵହ଴ = Ͳ.ͳͻ͵  

 
ɝɞ.ɟ     D –  ɞɢ.ɚɦ.ɟɬ.ɪ ɭɫ.ɬɶ.ɹ ɬɪɭɛɵ, ɦ. 

 
ɋɤ.ɨɪ.ɨɫ.ɬɶ ɝɚ.ɡɨ.ɜ ɜ ɭɫ.ɬɶ.ɟ ɞɵ.ɦɨ.ɜɨ.ɣ ɬɪɭɛɵ, ɦ/ɫ: 
 𝜔଴ = ସ⋅௏̂𝜋⋅஽మ = ସ⋅ଵଽ଺,ଷଵ𝜋⋅ସ,ହమ = ͳʹ,͵Ͷ  

 ߭ˏ = Ͳ.͸ͷ ⋅ √௏̂ ⋅𝛥𝑡𝐻య = Ͳ.͸ͷ ⋅ √ଵଽ଺,ଷଵ⋅ଵ଴଴ହ଴య = Ͷ,͹ͷ  

 ݉ = ଵ଴.଺଻+଴.ଵ⋅√௙+଴.ଷସ⋅ √௙య = ଵ଴.଺଻+଴.ଵ⋅√଴.ଵଽଷ+଴.ଷସ⋅ √଴.ଵଽଷయ  = ͳ.ͳ  

୫axܥ  = ஺⋅ெ⋅௠⋅௡⋅𝜂𝐻మ ⋅ √ ே௏̂ ⋅𝛥𝑡య = ଶ଴଴⋅ଵ,ହଵ⋅ଵ,ଵ⋅ଵ⋅ଵହ଴మ ⋅ √ ଵଵଽ଺,ଷଵ⋅ଵ଴଴య = Ͳ,ͲͲͶͻ  

 ,୫ax< 0,06 <ʞʓКேைమ, ɩɪ.ɢɧ.ɢɦ.ɚɟ.ɦ ɞɵ.ɦɨ.ɜɭ.ɸ ɬɪ.ɭɛ.ɭ ɜɵ.ɫɨ.ɬɨ.ɣ 50ɦܥ 
ɢɡ.ɝɨ.ɬɚ.ɜɥ.ɢɜ.ɚɟ.ɦ ɢɡ ɫɬɚɥɢ. 

ɗɮ.ɮɟ.ɤɬ.ɢɜ.ɧɚ.ɹ ɜɵ.ɫɨ.ɬɚ ɞɵ.ɦɨ.ɜɨ.ɣ ɬɪ.ɭɛ.ɵ ɨɩ.ɪɟ.ɞɟ.ɥɹ.ɟɬ.ɫɹ ɩɨ ɮɨɪɦɭɥɟ, ɦ: 
˗эܪ  = ܪ + ͳ.ͻ ⋅ ஽⋅𝜔0𝜐⋅𝜙 = ͷͲ + ͳ.ͻ ⋅ ସ,ହ⋅ଵଶ,ଷସହ⋅ଵ.ହସ = ͸͵,͹  

 
ɝɞ.ɟ    ʋ  - ɫɤ.ɨɪ.ɨɫ.ɬɶ ɜɟ.ɬɪ.ɚ ɧɚ ɜɵ.ɫɨ.ɬɟ 10 ɦ ɧɚ.ɞ ɭɪ.ɨɜ.ɧɟ.ɦ ɡɟɦɥɢ, ɩɪ.ɢɧ.ɢɦ.ɚɟ.ɦ 
ɪɚ.ɜɧ.ɨɣ 5 ɦ/.ɫ [7];  ߮ - ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱ.ɢɬ.ɵɜ.ɚɸ.ɳɢ.ɣ ɜɨ.ɡɪ.ɚɫ.ɬɚ.ɧɢ.ɟ ɫɤ.ɨɪ.ɨɫ.ɬɢ ɜɟ.ɬɪ.ɚ ɫ ɜɵ.ɫɨ.ɬɨ.ɣ 
ɬɪɭɛɵ, ɩɨ ɜɵ.ɫɨ.ɬɟ ɜɵ.ɛɪ.ɚɧ.ɧɨ.ɣ ɬɪ.ɭɛ.ɟ ɩɪ.ɢɧ.ɢɦ.ɚɟ.ɦ 1.54 [7]. 

 
 
 
3.2 Ɇɟɪɨɩɪɢɹɬɢɹ, ɧɚ.ɩɪ.ɚɜ.ɥɟ.ɧɧ.ɵɟ ɧɚ ɭɦ.ɟɧ.ɶɲ.ɟɧ.ɢɟ ɜɵ.ɛɪ.ɨɫ.ɨɜ NO.x 
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Ɍɟ.ɯɧ.ɢɱ.ɟɫ.ɤɢ.ɦɢ ɪɟɲɟɧɢɹɦɢ, ɭɥ.ɭɱ.ɲɚ.ɸɳ.ɢɦ.ɢ ɷɤ.ɨɥ.ɨɝ.ɢɱ.ɟɫ.ɤɢ.ɟ 
ɯɚ.ɪɚ.ɤɬ.ɟɪ.ɢɫ.ɬɢ.ɤɢ ɤɚ.ɦɟ.ɪ ɫɝ.ɨɪ.ɚɧ.ɢɹ ɹɜɥɹɸɬɫɹ: 

1. Ⱦɟ.ɥɟ.ɧɢ.ɟ Ʉɋ ȽɌ.ɍ ɧɚ ɞɜ.ɟ ɡɨɧɵ. Ɉɧ.ɨ ɨɫ.ɭɳ.ɟɫ.ɬɜ.ɥɹ.ɟɬ.ɫɹ ɥɢ.ɛɨ ɩɨ ɜɨ.ɡɞ.ɭɯ.ɭ 
(ɪ.ɢɫ.ɭɧ.ɨɤ 3.1ɚ), ɥɢ.ɛɨ ɩɨ ɬɨ.ɩɥ.ɢɜ.ɭ (ɪ.ɢɫ.ɭɧ.ɨɤ 3.1ɛ). 

ȼ ɩɪɨɫɬɪɚɧɫɬɜɟ, ɨɝ.ɪɚ.ɧɢ.ɱɟ.ɧɧ.ɨɦ ɤɨ.ɪɩ.ɭɫ.ɨɦ Ʉɋ (ɩ.ɥɚ.ɦɟ.ɧɧ.ɨɣ ɬɪɭɛɵ), 
ɜɵ.ɞɟ.ɥɹ.ɸɬ ɡɨ.ɧɭ ɝɨɪɟɧɢɹ. ȼ ɷɬ.ɭ ɡɨ.ɧɭ ɩɨ.ɞɚ.ɸɬ ɬɨ.ɥɶ.ɤɨ ɱɚ.ɫɬ.ɶ ɨɛ.ɳɟ.ɝɨ ɤɨ.ɥɢ.ɱɟ.ɫɬ.ɜɚ 
ɜɨɡɞɭɯɚ. ȼɦ.ɟɫ.ɬɟ ɫ ɬɨ.ɩɥ.ɢɜ.ɨɦ ɷɬ.ɨ ɤɨ.ɥɢ.ɱɟ.ɫɬ.ɜɨ ɨɛ.ɟɫ.ɩɟ.ɱɢ.ɜɚ.ɟɬ ɨɛ.ɪɚ.ɡɨ.ɜɚ.ɧɢ.ɟ 
ɜɵ.ɫɨ.ɤɨ.ɪɟ.ɚɤ.ɰɢ.ɨɧ.ɧɨ.ɣ ɫɦɟɫɢ, ɫɝ.ɨɪ.ɚɸ.ɳɟ.ɣ ɞɨ.ɫɬ.ɚɬ.ɨɱ.ɧɨ ɛɵ.ɫɬ.ɪɨ ɩɪ.ɢ ɬɟ.ɦɩ.ɟɪ.ɚɬ.ɭɪ.ɟ 
ɨɤ.ɨɥ.ɨ 15.00 °ɋ. Ⱦɪ.ɭɝ.ɚɹ ɱɚ.ɫɬ.ɶ ɜɨ.ɡɞ.ɭɯ.ɚ ɩɨ.ɞɚ.ɟɬ.ɫɹ ɜ ɡɨ.ɧɭ ɫɦɟɲɟɧɢɹ, ɝɞ.ɟ ɨɧ.ɚ 
ɮɨ.ɪɦ.ɢɪ.ɭɟ.ɬ ɡɚ.ɞɚ.ɧɧ.ɭɸ ɧɚ.ɱɚ.ɥɶ.ɧɭ.ɸ ɬɟɦɩɟɪɚɬɭɪɭ. ɇɟ.ɛɨ.ɥɶ.ɲɨ.ɟ ɤɨ.ɥɢ.ɱɟ.ɫɬ.ɜɨ 
ɜɨ.ɡɞ.ɭɯ.ɚ ɱɟ.ɪɟ.ɡ ɫɩ.ɟɰ.ɢɚ.ɥɶ.ɧɵ.ɟ ɳɟ.ɥɢ ɢ ɨɬ.ɜɟ.ɪɫ.ɬɢ.ɹ ɨɯ.ɥɚ.ɠɞ.ɚɟ.ɬ ɤɨ.ɪɩ.ɭɫ ɢ ɞɟ.ɬɚ.ɥɢ 
ɩɥ.ɚɦ.ɟɧ.ɧɨ.ɣ ɬɪɭɛɵ. 

Ɉɛ.ɟɫ.ɩɟ.ɱɟ.ɧɢ.ɟ ɪɚ.ɜɟ.ɧɫ.ɬɜ.ɚ ɫɤ.ɨɪ.ɨɫ.ɬɟ.ɣ ɩɨ.ɬɨ.ɤɚ ɢ ɪɚ.ɫɩ.ɪɨ.ɫɬ.ɪɚ.ɧɟ.ɧɢ.ɹ ɩɥɚɦɟɧɢ. 
Ⱦɥ.ɹ ɟɝ.ɨ ɪɟ.ɚɥ.ɢɡ.ɚɰ.ɢɢ ɩɪ.ɢɦ.ɟɧ.ɹɸ.ɬ ɫɩ.ɟɰ.ɢɚ.ɥɶ.ɧɵ.ɟ ɬɟ.ɯɧ.ɢɱ.ɟɫ.ɤɢ.ɟ ɪɟɲɟɧɢɹ. ɉɪ.ɟɠ.ɞɟ 
ɜɫ.ɟɝ.ɨ ɫɬ.ɪɟ.ɦɹ.ɬɫ.ɹ ɬɭ.ɪɛ.ɭɥ.ɢɡ.ɢɪ.ɨɜ.ɚɬ.ɶ ɩɨ.ɬɨ.ɤ ɜ ɡɨ.ɧɟ ɝɨɪɟɧɢɹ, ɱɬ.ɨ 
ɢɧ.ɬɟ.ɧɫ.ɢɮ.ɢɰ.ɢɪ.ɭɟ.ɬ ɩɪ.ɨɰ.ɟɫ.ɫ ɬɟ.ɩɥ.ɨ- ɢ ɦɚɫɫɨɨɛɦɟɧɚ, ɭɥ.ɭɱ.ɲɚ.ɟɬ 
ɫɦ.ɟɫ.ɟɨ.ɛɪ.ɚɡ.ɨɜ.ɚɧ.ɢɟ ɢ ɭɜ.ɟɥ.ɢɱ.ɢɜ.ɚɟ.ɬ ɫɤ.ɨɪ.ɨɫ.ɬɶ ɪɚ.ɫɩ.ɪɨ.ɫɬ.ɪɚ.ɧɟ.ɧɢ.ɹ ɩɥɚɦɟɧɢ. Ⱦɥ.ɹ 
ɬɭ.ɪɛ.ɭɥ.ɢɡ.ɚɰ.ɢɢ ɩɨ.ɬɨ.ɤɚ ɢɫ.ɩɨ.ɥɶ.ɡɭ.ɸɬ ɥɨ.ɩɚ.ɬɨ.ɱɧ.ɵɟ ɡɚ.ɜɢ.ɯɪ.ɢɬ.ɟɥ.ɢ ɢɥ.ɢ 
ɩɥ.ɨɯ.ɨɨ.ɛɬ.ɟɤ.ɚɟ.ɦɵ.ɟ ɬɟɥɚ, ɪɚ.ɫɩ.ɨɥ.ɚɝ.ɚɟ.ɦɵ.ɟ ɜɨ ɮɪ.ɨɧ.ɬɚ.ɥɶ.ɧɨ.ɦ ɭɫ.ɬɪ.ɨɣ.ɫɬ.ɜɟ 
ɩɥ.ɚɦ.ɟɧ.ɧɨ.ɣ ɬɪɭɛɵ. Ɂɚ ɷɬ.ɢɦ.ɢ ɷɥ.ɟɦ.ɟɧ.ɬɚ.ɦɢ ɜɨ.ɡɧ.ɢɤ.ɚɟ.ɬ ɡɨ.ɧɚ ɨɛ.ɪɚ.ɬɧ.ɵɯ ɬɨ.ɤɨ.ɜ 
(Ɂ.ɈɌ.) ɫ ɩɨ.ɧɢ.ɠɟ.ɧɧ.ɵɦ ɫɬ.ɚɬ.ɢɱ.ɟɫ.ɤɢ.ɦ ɞɚɜɥɟɧɢɟɦ. ɋɨ.ɡɞ.ɚɟ.ɬɫ.ɹ ɷɠ.ɟɤ.ɰɢ.ɹ ɝɚ.ɡɚ 
ɤɨ.ɥɶ.ɰɟ.ɜɨ.ɣ ɫɬɪɭɟɣ, ɜɵ.ɬɟ.ɤɚ.ɸɳ.ɟɣ ɢɡ ɥɨ.ɩɚ.ɬɨ.ɱɧ.ɨɝ.ɨ ɡɚɜɢɯɪɢɬɟɥɹ, ɱɬ.ɨ 
ɫɬ.ɚɛ.ɢɥ.ɢɡ.ɢɪ.ɭɟ.ɬ ɩɨ.ɥɨ.ɠɟ.ɧɢ.ɟ ɮɪ.ɨɧ.ɬɚ ɩɥ.ɚɦ.ɟɧ.ɢ ɢ ɨɛ.ɟɫ.ɩɟ.ɱɢ.ɜɚ.ɟɬ ɡɚ.ɠɢ.ɝɚ.ɧɢ.ɟ ɜɫ.ɟɣ 
ɬɨ.ɩɥ.ɢɜ.ɧɨ.ɣ ɫɦɟɫɢ. ɉɪ.ɢ ɬɚ.ɤɨ.ɣ ɚɷ.ɪɨ.ɞɢ.ɧɚ.ɦɢ.ɱɟ.ɫɤ.ɨɣ ɪɟ.ɰɢ.ɪɤ.ɭɥ.ɹɰ.ɢɢ ɩɪ.ɨɢ.ɫɯ.ɨɞ.ɢɬ 
ɩɟ.ɪɟ.ɧɨ.ɫ ɝɨ.ɪɹ.ɱɢ.ɯ ɝɚ.ɡɨ.ɜ ɧɚ.ɜɫ.ɬɪ.ɟɱ.ɭ ɩɨ.ɫɬ.ɭɩ.ɚɸ.ɳɢ.ɦ ɫɜ.ɟɠ.ɢɦ ɩɨ.ɪɰ.ɢɹ.ɦ ɬɨɩɥɢɜɚ. 
Ɂɚ ɫɱ.ɟɬ ɬɟ.ɩɥ.ɨɬ.ɵ ɩɨ.ɞɫ.ɚɫ.ɵɜ.ɚɟ.ɦɵ.ɯ ɤ ɤɨ.ɪɧ.ɸ ɮɚ.ɤɟ.ɥɚ ɩɪ.ɨɞ.ɭɤ.ɬɨ.ɜ ɫɝ.ɨɪ.ɚɧ.ɢɹ 
ɩɪ.ɨɢ.ɫɯ.ɨɞ.ɢɬ ɩɨɞɨɝɪɟɜ, ɢɫ.ɩɚ.ɪɟ.ɧɢ.ɟ ɢ ɡɚ.ɠɢ.ɝɚ.ɧɢ.ɟ ɫɜ.ɟɠ.ɢɯ ɩɨ.ɪɰ.ɢɣ ɬɨɩɥɢɜɚ. 
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ɚ – ɦɧ.ɨɝ.ɨɫ.ɬɭ.ɩɟ.ɧɱ.ɚɬ.ɚɹ ɩɨ ɬɨɩɥɢɜɭ; 
ɛ – ɦɧ.ɨɝ.ɨɫ.ɬɭ.ɩɟ.ɧɱ.ɚɬ.ɚɹ ɩɨ ɜɨ.ɡɞ.ɭɯ.ɭ 

 

Ɋɢ.ɫɭ.ɧɨ.ɤ 3.1 – Ʉɚ.ɦɟ.ɪɵ ɫɝ.ɨɪ.ɚɧ.ɢɹ 

 
ɉɟ.ɪɟ.ɯɨ.ɞ ɤ ɦɢ.ɤɪ.ɨɮ.ɚɤ.ɟɥ.ɶɧ.ɨɦ.ɭ ɫɠ.ɢɝ.ɚɧ.ɢɸ ɬɨ.ɩɥ.ɢɜ.ɚ ɫ ɭɜ.ɟɥ.ɢɱ.ɟɧ.ɢɟ.ɦ ɱɢ.ɫɥ.ɚ 

ɝɨ.ɪɟ.ɥɨ.ɤ (ɧɚɩɪɢɦɟɪ, ɜ ɤɨ.ɥɶ.ɰɟ.ɜɵ.ɯ Ʉɋ ɢɯ ɱɢ.ɫɥ.ɨ ɞɨ.ɫɬ.ɢɝ.ɚɟ.ɬ ɞɨ 10.0— 15.0 ɲɬ.) 
ɫɨ.ɤɪ.ɚɳ.ɚɟ.ɬ ɞɥ.ɢɧ.ɭ ɩɥ.ɚɦ.ɟɧ.ɢ ɮɚ.ɤɟ.ɥɨ.ɜ ɢ ɨɛ.ɳɭ.ɸ ɞɥ.ɢɧ.ɭ Ʉɋ. 

ɋɠ.ɢɝ.ɚɧ.ɢɟ ɬɨ.ɩɥ.ɢɜ.ɚ ɜ Ʉɋ ɷɧ.ɟɪ.ɝɟ.ɬɢ.ɱɟ.ɫɤ.ɢɯ ȽɌ.ɍ ɯɚ.ɪɚ.ɤɬ.ɟɪ.ɢɡ.ɭɟ.ɬɫ.ɹ 
ɢɡ.ɦɟ.ɧɟ.ɧɢ.ɟɦ ɩɚ.ɪɚ.ɦɟ.ɬɪ.ɨɜ ɫɠ.ɢɝ.ɚɟ.ɦɨ.ɝɨ ɜ ɤɨ.ɦɩ.ɪɟ.ɫɫ.ɨɪ.ɟ ɜɨɡɞɭɯɚ, ɧɚ.ɝɪ.ɭɡ.ɤɢ ɢ 
ɪɟ.ɠɢ.ɦɚ ɪɚɛɨɬɵ, ɩɨ.ɷɬ.ɨɦ.ɭ ɜ ɬɚ.ɤɢ.ɯ ɭɫ.ɥɨ.ɜɢ.ɹɯ ɞɥ.ɹ ɫɬ.ɚɛ.ɢɥ.ɢɡ.ɚɰ.ɢɢ ɩɪ.ɨɰ.ɟɫ.ɫɚ 
ɝɨ.ɪɟ.ɧɢ.ɹ ɢɫ.ɩɨ.ɥɶ.ɡɭ.ɸɬ ɟɳ.ɟ ɨɞ.ɢɧ ɫɩ.ɨɫ.ɨɛ – ɞɟ.ɠɭ.ɪɧ.ɵɟ ɝɨɪɟɥɤɢ, ɫɥ.ɭɠ.ɚɳ.ɢɟ 
ɢɫ.ɬɨ.ɱɧ.ɢɤ.ɨɦ ɩɨ.ɫɬ.ɨɹ.ɧɧ.ɨɝ.ɨ ɩɨ.ɞɠ.ɨɝ.ɚ ɬɨɩɥɢɜɚ. 

ɉɟ.ɪɟ.ɱɢ.ɫɥ.ɟɧ.ɧɵ.ɟ ɬɟ.ɯɧ.ɢɱ.ɟɫ.ɤɢ.ɟ ɪɟ.ɲɟ.ɧɢ.ɹ ɧɟ ɜɫ.ɟɝ.ɞɚ ɩɨ.ɡɜ.ɨɥ.ɹɸ.ɬ ɞɨ.ɛɢ.ɬɶ.ɫɹ 
ɭɞ.ɨɜ.ɥɟ.ɬɜ.ɨɪ.ɢɬ.ɟɥ.ɶɧ.ɵɯ ɷɤ.ɨɥ.ɨɝ.ɢɱ.ɟɫ.ɤɢ.ɯ ɩɨ.ɤɚ.ɡɚ.ɬɟ.ɥɟ.ɣ ɪɚ.ɛɨ.ɬɵ Ʉɋ 
ɷɧ.ɟɪ.ɝɟ.ɬɢ.ɱɟ.ɫɤ.ɢɯ ȽɌɍ. 

ȼ ɨɩ.ɪɟ.ɞɟ.ɥɟ.ɧɧ.ɵɯ ɪɟ.ɠɢ.ɦɚ.ɯ ɢɯ ɩɟ.ɪɟ.ɜɨ.ɞɹ.ɬ ɜ ɬɚ.ɤ ɧɚ.ɡɵ.ɜɚ.ɟɦ.ɵɣ ɦɨ.ɤɪ.ɵɣ 
ɪɟ.ɠɢ.ɦ ɪɚɛɨɬɵ, ɜɩ.ɪɵ.ɫɤ.ɢɜ.ɚɹ ɜ ɩɨ.ɬɨ.ɤ ɝɚ.ɡɨ.ɜ ɨɩ.ɪɟ.ɞɟ.ɥɟ.ɧɧ.ɨɟ ɤɨ.ɥɢ.ɱɟ.ɫɬ.ɜɨ ɜɨ.ɞɵ 
(ɩɚɪɚ). ɗɬ.ɨ ɩɨ.ɡɜ.ɨɥ.ɹɟ.ɬ ɡɧ.ɚɱ.ɢɬ.ɟɥ.ɶɧ.ɨ ɫɨ.ɤɪ.ɚɬ.ɢɬ.ɶ ɤɨ.ɥɢ.ɱɟ.ɫɬ.ɜɨ NO.x ɜ ɝɚɡɚɯ.  

ɉɨ.ɛɨ.ɱɧ.ɵɦ ɹɜ.ɥɟ.ɧɢ.ɟɦ ɬɚ.ɤɨ.ɝɨ ɪɟ.ɲɟ.ɧɢ.ɹ ɹɜɥɹɸɬɫɹ: 
− ɫɨ.ɤɪ.ɚɳ.ɟɧ.ɢɟ ɩɟ.ɪɢ.ɨɞ.ɨɜ ɦɟ.ɠɞ.ɭ ɩɪ.ɨɮ.ɢɥ.ɚɤ.ɬɢ.ɱɟ.ɫɤ.ɢɦ 

ɬɟ.ɯɨ.ɛɫ.ɥɭ.ɠɢ.ɜɚ.ɧɢ.ɟɦ ɢ ɭɦ.ɟɧ.ɶɲ.ɟɧ.ɢɟ ɫɪ.ɨɤ.ɚ ɫɥɭɠɛɵ; 
− ɞɨ.ɩɨ.ɥɧ.ɢɬ.ɟɥ.ɶɧ.ɵɟ ɡɚ.ɬɪ.ɚɬ.ɵ ɧɚ ɩɨ.ɞɝ.ɨɬ.ɨɜ.ɤɭ ɢ ɜɩ.ɪɵ.ɫɤ ɜɨ.ɞɵ (ɩɚɪɚ); 
− ɭɜ.ɟɥ.ɢɱ.ɟɧ.ɢɟ ɷɦ.ɢɫ.ɫɢ.ɢ ɋɈ. 
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ɇɚ.ɯɨ.ɞɹ.ɬ ɩɪ.ɢɦ.ɟɧ.ɟɧ.ɢɟ ɫɭ.ɯɢ.ɟ ɦɚ.ɥɨ.ɬɨ.ɤɫ.ɢɱ.ɧɵ.ɟ Ʉɋ ɫ ɷɤ.ɨɥ.ɨɝ.ɢɱ.ɟɫ.ɤɢ.ɦɢ 
ɝɨɪɟɥɤɚɦɢ. 

ɗɤ.ɨɥ.ɨɝ.ɢɱ.ɟɫ.ɤɚ.ɹ ɝɨ.ɪɟ.ɥɤ.ɚ ɫɨ.ɫɬ.ɨɢ.ɬ ɢɡ ɞɜ.ɭɯ ɤɨɧɭɫɨɜ, ɤɨ.ɬɨ.ɪɵ.ɟ ɫɦ.ɟɳ.ɟɧ.ɵ 
ɨɞ.ɢɧ ɨɬ.ɧɨ.ɫɢ.ɬɟ.ɥɶ.ɧɨ ɞɪ.ɭɝ.ɨɝ.ɨ ɜ ɨɫ.ɟɜ.ɨɦ ɧɚɩɪɚɜɥɟɧɢɢ. ȼ ɪɟ.ɡɭ.ɥɶ.ɬɚ.ɬɟ ɢɯ 
ɫɦ.ɟɳ.ɟɧ.ɢɹ ɨɛ.ɪɚ.ɡɭ.ɸɬ.ɫɹ ɞɜ.ɚ ɲɥ.ɢɰ.ɚ ɩɨ ɜɫ.ɟɣ ɞɥ.ɢɧ.ɟ ɝɨɪɟɥɤɢ. ɑɟ.ɪɟ.ɡ ɷɬ.ɢ ɲɥ.ɢɰ.ɵ ɜ 
ɝɨ.ɪɟ.ɥɤ.ɭ ɩɨ.ɫɬ.ɭɩ.ɚɟ.ɬ ɜɨ.ɡɞ.ɭɯ ɞɥ.ɹ ɝɨɪɟɧɢɹ, ɤɨ.ɬɨ.ɪɵ.ɣ ɩɟ.ɪɟ.ɦɟ.ɲɢ.ɜɚ.ɟɬ.ɫɹ ɫ 
ɩɪ.ɢɪ.ɨɞ.ɧɵ.ɦ ɝɚɡɨɦ, ɜɜ.ɨɞ.ɢɦ.ɵɦ ɱɟ.ɪɟ.ɡ ɧɟ.ɛɨ.ɥɶ.ɲɢ.ɟ ɨɬ.ɜɟ.ɪɫ.ɬɢ.ɹ ɩɨ ɤɪ.ɚɹ.ɦ ɲɥɢɰɨɜ. 
Ȼɥ.ɚɝ.ɨɞ.ɚɪ.ɹ ɫɩ.ɟɰ.ɢɚ.ɥɶ.ɧɨ.ɣ ɮɨ.ɪɦ.ɟ ɜɧ.ɭɬ.ɪɢ ɝɨ.ɪɟ.ɥɤ.ɢ ɨɛ.ɪɚ.ɡɭ.ɟɬ.ɫɹ 
ɬɨ.ɩɥ.ɢɜ.ɨɜ.ɨɡ.ɞɭ.ɲɧ.ɚɹ ɫɦɟɫɶ, ɤɨ.ɬɨ.ɪɚ.ɹ ɩɨ.ɤɢ.ɞɚ.ɟɬ ɤɨ.ɧɭ.ɫ ɢ ɩɨ.ɫɬ.ɭɩ.ɚɟ.ɬ ɜ ɮɚɤɟɥ. 
ɉɨ.ɫɥ.ɟɞ.ɧɢ.ɣ ɫɬ.ɚɛ.ɢɥ.ɢɡ.ɢɪ.ɭɟ.ɬɫ.ɹ ɪɟ.ɰɢ.ɪɤ.ɭɥ.ɹɰ.ɢɨ.ɧɧ.ɨɣ ɡɨ.ɧɨ.ɣ ɩɟ.ɪɟ.ɞ ɝɨ.ɪɟ.ɥɤ.ɨɣ ɛɟ.ɡ 
ɩɨ.ɦɨ.ɳɢ ɦɟ.ɯɚ.ɧɢ.ɱɟ.ɫɤ.ɨɝ.ɨ ɫɬ.ɚɛ.ɢɥ.ɢɡ.ɚɬ.ɨɪ.ɚ ɩɥɚɦɟɧɢ. 

ȼ ɪɟ.ɡɭ.ɥɶ.ɬɚ.ɬɟ ɬɨ.ɝɨ ɱɬ.ɨ ɨɛ.ɬɟ.ɤɚ.ɸɳ.ɢɣ ɝɨ.ɪɟ.ɥɤ.ɭ «ɯ.ɨɥ.ɨɞ.ɧɵ.ɣ» ɜɨ.ɡɞ.ɭɯ ɞɥ.ɹ 
ɝɨ.ɪɟ.ɧɢ.ɹ ɩɨ.ɫɬ.ɭɩ.ɚɟ.ɬ ɜɧ.ɭɬ.ɪɶ ɢ ɮɚ.ɤɟ.ɥ ɧɟ ɢɦ.ɟɟ.ɬ ɤɨ.ɧɬ.ɚɤ.ɬɚ ɫ ɤɨ.ɪɩ.ɭɫ.ɨɦ ɝɨɪɟɥɤɢ, 
ɩɨ.ɫɥ.ɟɞ.ɧɹ.ɹ ɨɫ.ɬɚ.ɟɬ.ɫɹ ɫɪ.ɚɜ.ɧɢ.ɬɟ.ɥɶ.ɧɨ «ɯ.ɨɥ.ɨɞ.ɧɨ.ɣ» ɢ ɬɚ.ɤɢ.ɦ ɨɛ.ɪɚ.ɡɨ.ɦ ɧɟ 
ɩɨ.ɞɜ.ɟɪ.ɝɚ.ɟɬ.ɫɹ ɢɡɧɨɫɭ. 

ɉɪ.ɢ ɪɚ.ɛɨ.ɬɟ ɧɚ ɩɪ.ɢɪ.ɨɞ.ɧɨ.ɦ ɝɚ.ɡɟ ɛɟ.ɡ ɜɩ.ɪɵ.ɫɤ.ɚ ɩɚ.ɪɚ (ɜ.ɨɞ.ɵ) ɝɨ.ɪɟ.ɥɤ.ɢ 
ɝɚ.ɪɚ.ɧɬ.ɢɪ.ɭɸ.ɬ ɜɵ.ɛɪ.ɨɫ.ɵ NɈ.x ɦɟ.ɧɶ.ɲɟ 7 ppm. 

ȼɵ.ɫɨ.ɤɢ.ɟ ɷɤ.ɨɥ.ɨɝ.ɢɱ.ɟɫ.ɤɢ.ɟ ɩɨ.ɤɚ.ɡɚ.ɬɟ.ɥɢ Ʉɋ ɢ ɜɫ.ɟɣ ȽɌ.ɍ ɦɨ.ɠɧ.ɨ ɩɨ.ɥɭ.ɱɢ.ɬɶ 
ɬɚ.ɤɢ.ɦɢ ɨɫ.ɧɨ.ɜɧ.ɵɦ.ɢ ɫɩɨɫɨɛɚɦɢ: 

ɚ) ɩɪ.ɢɦ.ɟɧ.ɟɧ.ɢɟ.ɦ ɦɨ.ɤɪ.ɵɯ Ʉɋ ɨɛ.ɵɱ.ɧɨ.ɣ ɤɨ.ɧɫ.ɬɪ.ɭɤ.ɰɢ.ɢ ɫ ɞɢ.ɮɮ.ɭɡ.ɢɨ.ɧɧ.ɵɦ 
ɮɚ.ɤɟ.ɥɨ.ɦ ɢ ɫ ɜɩ.ɪɵ.ɫɤ.ɨɦ ɜɨ.ɞɵ (ɩɚɪɚ); 

ɛ) ɢɫ.ɩɨ.ɥɶ.ɡɨ.ɜɚ.ɧɢ.ɟɦ ɦɢ.ɤɪ.ɨɮ.ɚɤ.ɟɥ.ɶɧ.ɨɝ.ɨ ɦɧ.ɨɝ.ɨɫ.ɬɭ.ɩɟ.ɧɱ.ɚɬ.ɨɝ.ɨ ɫɠ.ɢɝ.ɚɧ.ɢɹ 
ɫɢ.ɥɶ.ɧɨ ɨɛ.ɟɞ.ɧɟ.ɧɧ.ɨɣ ɬɨ.ɩɥ.ɢɜ.ɧɨ.ɣ ɫɦ.ɟɫ.ɢ ɜ ɫɭ.ɯɢ.ɯ Ʉɋ; 

ɜ) ɩɪ.ɢɦ.ɟɧ.ɟɧ.ɢɟ.ɦ ɩɟ.ɪɜ.ɵɯ ɞɜ.ɭɯ ɬɟ.ɯɧ.ɢɱ.ɟɫ.ɤɢ.ɯ ɪɟ.ɲɟ.ɧɢ.ɣ ɫɨ.ɜɦ.ɟɫ.ɬɧ.ɨ ɫ 
ɤɚ.ɬɚ.ɥɢ.ɬɢ.ɱɟ.ɫɤ.ɨɣ ɨɱ.ɢɫ.ɬɤ.ɨɣ ɜɵ.ɯɥ.ɨɩ.ɧɵ.ɯ ɝɚ.ɡɨ.ɜ ȽɌɍ; 

ɝ) ɭɥ.ɶɬ.ɪɚ.ɮɢ.ɨɥ.ɟɬ.ɨɜ.ɨɟ ɨɛ.ɥɭ.ɱɟ.ɧɢ.ɟ ɞɵ.ɦɨ.ɜɵ.ɯ ɝɚ.ɡɨ.ɜ ɧɚ ɜɯ.ɨɞ.ɟ ɜ ɞɵ.ɦɨ.ɜɭ.ɸ 
ɬɪɭɛɭ; 

ɞ) ɚɛ.ɫɨ.ɪɛ.ɰɢ.ɹ ɨɤ.ɢɫ.ɥɨ.ɜ ɚɡ.ɨɬ.ɚ ɜɨ.ɞɨ.ɣ ɫ ɢɫ.ɩɨ.ɥɶ.ɡɨ.ɜɚ.ɧɢ.ɟɦ ɨɡɨɧɚ. 
ɉɪ.ɨɰ.ɟɫ.ɫ ɫɟ.ɥɟ.ɤɬ.ɢɜ.ɧɨ.ɝɨ ɤɚ.ɬɚ.ɥɢ.ɬɢ.ɱɟ.ɫɤ.ɨɝ.ɨ ɜɨ.ɫɫ.ɬɚ.ɧɨ.ɜɥ.ɟɧ.ɢɹ – ɧɚ.ɢɛ.ɨɥ.ɟɟ 

ɲɢ.ɪɨ.ɤɨ ɩɪ.ɢɦ.ɟɧ.ɹɟ.ɦɚ.ɹ ɬɟ.ɯɧ.ɨɥ.ɨɝ.ɢɹ ɜɨ.ɫɫ.ɬɚ.ɧɨ.ɜɥ.ɟɧ.ɢɹ ɨɤ.ɫɢ.ɞɨ.ɜ ɚɡ.ɨɬ.ɚ NO.x ɜ 
ɜɵ.ɯɥ.ɨɩ.ɧɵ.ɯ ɝɚ.ɡɚ.ɯ ȽɌɍ. ȼɨ.ɫɫ.ɬɚ.ɧɨ.ɜɥ.ɟɧ.ɢɟ ɨɤ.ɫɢ.ɞɨ.ɜ ɚɡ.ɨɬ.ɚ ɩɪ.ɨɢ.ɫɯ.ɨɞ.ɢɬ ɩɪ.ɢ 
ɜɩ.ɪɵ.ɫɤ.ɟ ɜɨ.ɫɫ.ɬɚ.ɧɚ.ɜɥ.ɢɜ.ɚɸ.ɳɟ.ɝɨ ɚɝ.ɟɧ.ɬɚ – ɜɨ.ɞɧ.ɨɝ.ɨ ɪɚ.ɫɬ.ɜɨ.ɪɚ ɚɦ.ɦɢ.ɚɤ.ɚ ɜ 
ɜɵ.ɯɥ.ɨɩ.ɧɵ.ɟ ɝɚ.ɡɵ ȽɌ.ɍ ɩɪ.ɢ ɬɟ.ɦɩ.ɟɪ.ɚɬ.ɭɪ.ɟ 30.0-.4.20 °ɋ ɢ ɩɨ.ɫɥ.ɟɞ.ɭɸ.ɳɟ.ɦ 
ɩɪ.ɨɩ.ɭɫ.ɤɟ ɫɦ.ɟɫ.ɢ ɚɦ.ɦɢ.ɚɤ.-ɜ.ɵɯ.ɥɨ.ɩɧ.ɵɟ ɝɚ.ɡɵ ɱɟ.ɪɟ.ɡ ɤɚɬɚɥɢɡɚɬɨɪ. ɂɡ.-ɡ.ɚ 
ɨɝ.ɪɚ.ɧɢ.ɱɟ.ɧɢ.ɹ ɬɟ.ɦɩ.ɟɪ.ɚɬ.ɭɪ ɞɚ.ɧɧ.ɵɟ ɩɪ.ɨɰ.ɟɫ.ɫɵ ɨɫ.ɭɳ.ɟɫ.ɬɜ.ɥɹ.ɸɬ.ɫɹ ɜ ɤɨ.ɬɥ.ɟ-
.ɭɬ.ɢɥ.ɢɡ.ɚɬ.ɨɪ.ɟ ɥɢ.ɛɨ ɩɪ.ɢ ɨɯ.ɥɚ.ɠɞ.ɟɧ.ɢɢ ɞɵ.ɦɨ.ɜɵ.ɯ ɝɚ.ɡɨ.ɜ ɡɚ ɫɱ.ɟɬ ɩɨ.ɞɨ.ɝɪ.ɟɜ.ɚ 
ɜɨɡɞɭɯɚ. 

Ʉɚ.ɬɚ.ɥɢ.ɡɚ.ɬɨ.ɪ ɋɄ.ȼ – ɷɬ.ɨ ɪɢ.ɮɥ.ɟɧ.ɵɣ ɦɨ.ɧɨ.ɥɢ.ɬɧ.ɵɣ ɤɚ.ɬɚ.ɥɢ.ɡɚ.ɬɨ.ɪ ɧɚ 
ɜɨ.ɥɨ.ɤɧ.ɢɫ.ɬɨ.ɦ ɧɨɫɢɬɟɥɟ, ɭɫ.ɢɥ.ɟɧ.ɧɨ.ɦ ɌiO2. ȿɝ.ɨ ɢɡ.ɝɨ.ɬɚ.ɜɥ.ɢɜ.ɚɸ.ɬ ɜ ɜɢ.ɞɟ 
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ɷɥɟɦɟɧɬɨɜ, ɡɚ.ɤ.ɥɸ.ɱɟ.ɧɧ.ɵɯ ɜ ɫɬ.ɚɥ.ɶɧ.ɵɟ ɩɥ.ɚɫ.ɬɢ.ɧɵ ɪɚ.ɡɦ.ɟɪ.ɨɦ 46.6 ɯ 46.6 ɯ 57.2 ɦɦ. 
ȼ ɤɚ.ɱɟ.ɫɬ.ɜɟ ɤɚ.ɬɚ.ɥɢ.ɬɢ.ɱɟ.ɫɤ.ɢ ɚɤ.ɬɢ.ɜɧ.ɵɯ ɦɚ.ɬɟ.ɪɢ.ɚɥ.ɨɜ ɢɫ.ɩɨ.ɥɶ.ɡɭ.ɸɬ ɨɤ.ɫɢ.ɞɵ 
ɦɟ.ɬɚ.ɥɥ.ɨɜ (ɧɚɩɪɢɦɟɪ, ɩɟ.ɧɬ.ɨɤ.ɫɢ.ɞ ɜɚɧɚɞɢɹ), ɱɬ.ɨ ɩɨ.ɡɜ.ɨɥ.ɹɟ.ɬ ɫɜ.ɹɡ.ɵɜ.ɚɬ.ɶ ɞɨ 90 % 
ɨɤ.ɫɢ.ɞɨ.ɜ ɚɡɨɬɚ.  

 
4 Ɉɛ.ɳɚ.ɹ ɱɚ.ɫɬ.ɶ 

 
Ɉɯ.ɥɚ.ɠɞ.ɟɧ.ɢɟ ɤɨ.ɧɞ.ɟɧ.ɫɚ.ɬɨ.ɪɨ.ɜ ɩɚ.ɪɨ.ɜɵ.ɯ ɬɭɪɛɢɧ, ɜɫ.ɩɨ.ɦɨ.ɝɚ.ɬɟ.ɥɶ.ɧɨ.ɝɨ 

ɨɛ.ɨɪ.ɭɞ.ɨɜ.ɚɧ.ɢɹ ɝɚ.ɡɨ.ɜɵ.ɯ ɬɭ.ɪɛ.ɢɧ ɢ ɤɨ.ɬɥ.ɨɜ ɨɛ.ɟɫ.ɩɟ.ɱɢ.ɜɚ.ɟɬ.ɫɹ ɨɛ.ɨɪ.ɨɬ.ɧɨ.ɣ 
ɫɢ.ɫɬ.ɟɦ.ɨɣ ɬɟ.ɯɧ.ɢɱ.ɟɫ.ɤɨ.ɝɨ ɜɨ.ɞɨ.ɫɧ.ɚɛ.ɠɟ.ɧɢ.ɹ ɧɚ ɛɚ.ɡɟ ɢɫ.ɩɚ.ɪɢ.ɬɟ.ɥɶ.ɧɵ.ɯ 
ɜɟ.ɧɬ.ɢɥ.ɹɬ.ɨɪ.ɧɵ.ɯ ɝɪɚɞɢɪɟɧ. ɉɪ.ɢɦ.ɟɧ.ɟɧ.ɢɟ ɜɟ.ɧɬ.ɢɥ.ɹɬ.ɨɪ.ɧɵ.ɯ ɝɪ.ɚɞ.ɢɪ.ɟɧ 
ɰɟ.ɥɟ.ɫɨ.ɨɛ.ɪɚ.ɡɧ.ɨ ɜ ɨɛ.ɨɪ.ɨɬ.ɧɵ.ɯ ɫɢ.ɫɬ.ɟɦ.ɚɯ ɫ ɧɟ.ɛɨ.ɥɶ.ɲɢ.ɦɢ ɪɚ.ɫɯ.ɨɞ.ɚɦ.ɢ 
ɨɯ.ɥɚ.ɠɞ.ɚɸ.ɳɟ.ɣ ɜɨɞɵ. ȼɟ.ɧɬ.ɢɥ.ɹɬ.ɨɪ.ɧɵ.ɟ ɝɪ.ɚɞ.ɢɪ.ɧɢ ɤɨɦɩɚɤɬɧɵ, ɢɦ.ɟɸ.ɬ 
ɨɬ.ɧɨ.ɫɢ.ɬɟ.ɥɶ.ɧɨ ɧɟ.ɛɨ.ɥɶ.ɲɭ.ɸ ɦɟɬɚɥɥɨёɦɤɨɫɬɶ, ɛɨ.ɥɟ.ɟ ɤɨ.ɪɨ.ɬɤ.ɢɟ ɫɪ.ɨɤ.ɢ 
ɫɬ.ɪɨ.ɢɬ.ɟɥ.ɶɫ.ɬɜ.ɚ ɢ ɛɨ.ɥɟ.ɟ ɛɵ.ɫɬ.ɪɵ.ɣ ɜɜ.ɨɞ ɜ ɷɤɫɩɥɭɚɬɚɰɢɸ. 

Ʉ ɭɫ.ɬɚ.ɧɨ.ɜɤ.ɟ ɩɪ.ɟɞ.ɥɚ.ɝɚ.ɟɬ.ɫɹ ɞɜ.ɟ 4-.ɯ ɫɟ.ɤɰ.ɢɨ.ɧɧ.ɵɯ ɜɟ.ɧɬ.ɢɥ.ɹɬ.ɨɪ.ɧɵ.ɯ 
ɝɪ.ɚɞ.ɢɪ.ɧɢ ɩɪ.ɨɢ.ɡɜ.ɨɞ.ɢɬ.ɟɥ.ɶɧ.ɨɫ.ɬɶ.ɸ ɩɨ 8 40.0 ɦ³./ɱ ɤɚ.ɠɞ.ɚɹ ɫ ɜɨ.ɞɨ.ɫɛ.ɨɪ.ɧɵ.ɦ 
ɛɚɫɫɟɣɧɨɦ, ɚɜɚɧɤɚɦɟɪɨɣ.  

Ⱦɥ.ɹ ɨɛ.ɟɫ.ɩɟ.ɱɟ.ɧɢ.ɹ ɬɪ.ɟɛ.ɭɟ.ɦɨ.ɝɨ ɧɚ.ɩɨ.ɪɚ ɢ ɪɚ.ɫɯ.ɨɞ.ɚ ɨɯ.ɥɚ.ɠɞ.ɚɸ.ɳɟ.ɣ ɜɨ.ɞɵ ɧɚ 
ɷɧɟɪɝɨɛɥɨɤɢ, ɤɚ.ɠɞ.ɭɸ ɜɟ.ɧɬ.ɢɥ.ɹɬ.ɨɪ.ɧɭ.ɸ ɝɪ.ɚɞ.ɢɪ.ɧɸ ɨɛ.ɨɪ.ɭɞ.ɭɸ.ɬ ɞɜ.ɭɦ.ɹ 
ɰɢ.ɪɤ.ɭɥ.ɹɰ.ɢɨ.ɧɧ.ɨɣ ɧɚ.ɫɨ.ɫɚ.ɦɢ  ɬɢ.ɩɚ Ⱦ 6300-80ɛ. Ʉɚ.ɠɞ.ɵɣ ɧɚ.ɫɨ.ɫ ɪɚ.ɛɨ.ɬɚ.ɟɬ ɧɚ 
ɫɜ.ɨɸ ɫɢɫɬɟɦɭ, ɜɤ.ɥɸ.ɱɚ.ɸɳ.ɭɸ ɧɚ.ɩɨ.ɪɧ.ɵɣ ɜɨɞɨɜɨɞ, ɩɨ.ɥɨ.ɜɢ.ɧɭ ɤɨ.ɧɞ.ɟɧ.ɫɚ.ɬɨ.ɪɚ ɢ 
ɫɥ.ɢɜ.ɧɨ.ɣ ɜɨɞɨɜɨɞ.  Ⱦɥ.ɹ ɩɪ.ɟɞ.ɨɬ.ɜɪ.ɚɳ.ɟɧ.ɢɹ ɡɚ.ɝɪ.ɹɡ.ɧɟ.ɧɢ.ɹ ɬɪ.ɭɛ.ɨɩ.ɪɨ.ɜɨ.ɞɨ.ɜ 
ɨɯ.ɥɚ.ɠɞ.ɚɸ.ɳɟ.ɣ ɜɨ.ɞɵ ɧɚ ɜɫ.ɚɫ.ɚɯ ɧɚ.ɫɨ.ɫɨ.ɜ ɭɫ.ɬɚ.ɧɚ.ɜɥ.ɢɜ.ɚɸ.ɬ ɮɢɥɶɬɪɵ.  

Ɉɯ.ɥɚ.ɠɞ.ёɧ.ɧɚ.ɹ ɜɨ.ɞɚ ɢɡ ɜɨ.ɞɨ.ɫɛ.ɨɪ.ɧɨ.ɝɨ ɛɚ.ɫɫ.ɟɣ.ɧɚ ɝɪ.ɚɞ.ɢɪ.ɧɢ ɩɨ.ɞɚ.ɟɬ.ɫɹ ɜ 
ɝɥ.ɚɜ.ɧɵ.ɣ ɤɨ.ɪɩ.ɭɫ ɩɨ ɞɜ.ɭɦ ɰɢ.ɪɤ.ɭɥ.ɹɰ.ɢɨ.ɧɧ.ɵɦ ɜɨ.ɞɨ.ɜɨ.ɞɚ.ɦ ɧɚ ɨɯ.ɥɚ.ɠɞ.ɟɧ.ɢɟ 
ɤɨ.ɧɞ.ɟɧ.ɫɚ.ɬɨ.ɪɚ ɢ ɞɪ.ɭɝ.ɨɝ.ɨ ɜɫ.ɩɨ.ɦɨ.ɝɚ.ɬɟ.ɥɶ.ɧɨ.ɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ. ɇɚ.ɝɪ.ɟɬ.ɚɹ ɧɚ 
ɨɯ.ɥɚ.ɠɞ.ɚɟ.ɦɨ.ɦ ɨɛ.ɨɪ.ɭɞ.ɨɜ.ɚɧ.ɢɢ ɜɨ.ɞɚ ɩɨ ɞɜ.ɭɦ ɰɢ.ɪɤ.ɭɥ.ɹɰ.ɢɨ.ɧɧ.ɵɦ ɜɨ.ɞɨ.ɜɨ.ɞɚ.ɦ 
ɜɨ.ɡɜ.ɪɚ.ɳɚ.ɟɬ.ɫɹ ɜ ɝɪ.ɚɞ.ɢɪ.ɧɸ ɞɥ.ɹ ɨɯɥɚɠɞɟɧɢɹ. 

ɉɨ.ɞɩ.ɢɬ.ɤɚ ɝɪ.ɚɞ.ɢɪ.ɟɧ ɩɪ.ɟɞ.ɭɫ.ɦɨ.ɬɪ.ɟɧ.ɚ ɪɟ.ɱɧ.ɨɣ ɜɨ.ɞɨ.ɣ ɨɬ 
ɪɟ.ɤɨ.ɧɫ.ɬɪ.ɭɢ.ɪɭ.ɟɦ.ɨɣ ȻɇȺ. Ⱦɥ.ɹ ɢɫ.ɤɥ.ɸɱ.ɟɧ.ɢɹ ɧɚ.ɤɢ.ɩɟ.ɨɛ.ɪɚ.ɡɨ.ɜɚ.ɧɢ.ɹ ɢ ɡɚ.ɪɚ.ɫɬ.ɚɧ.ɢɹ 
ɨɪ.ɨɫ.ɢɬ.ɟɥ.ɟɣ ɝɪ.ɚɞ.ɢɪ.ɧɢ ɩɪ.ɟɞ.ɭɫ.ɦɚ.ɬɪ.ɢɜ.ɚɟ.ɬɫ.ɹ ɪɟ.ɚɝ.ɟɧ.ɬɧ.ɚɹ ɨɛ.ɪɚ.ɛɨ.ɬɤ.ɚ ɨɛ.ɨɪ.ɨɬ.ɧɨ.ɣ 
ɢ ɞɨ.ɛɚ.ɜɨ.ɱɧ.ɨɣ ɜɨɞɵ. Ⱦɨ.ɡɢ.ɪɨ.ɜɚ.ɧɢ.ɟ ɯɢ.ɦɪ.ɟɚ.ɝɟ.ɧɬ.ɨɜ ɩɪ.ɨɢ.ɡɜ.ɨɞ.ɢɬ.ɫɹ ɜ 
ɜɨ.ɞɨ.ɩɪ.ɢɟ.ɦɧ.ɭɸ ɱɚ.ɲɭ ɝɪɚɞɢɪɧɢ. 

 
4.1 ɋɯ.ɟɦ.ɚ ɩɨ.ɞɝ.ɨɬ.ɨɜ.ɤɢ ɨɛ.ɟɫ.ɫɨ.ɥɟ.ɧɧ.ɨɣ ɜɨ.ɞɵ ɞɥ.ɹ ɩɨ.ɞɩ.ɢɬ.ɤɢ 

ɷɧ.ɟɪ.ɝɟ.ɬɢ.ɱɟ.ɫɤ.ɢɯ ɤɨ.ɬɥ.ɨɜ 
 
ȼɨ.ɞɨ.ɩɨ.ɞɝ.ɨɬ.ɨɜ.ɢɬ.ɟɥ.ɶɧ.ɚɹ ɭɫ.ɬɚ.ɧɨ.ɜɤ.ɚ ɩɨ ɩɪ.ɢɝ.ɨɬ.ɨɜ.ɥɟ.ɧɢ.ɸ ɝɥ.ɭɛ.ɨɤ.ɨ 

ɨɛ.ɟɫ.ɫɨ.ɥɟ.ɧɧ.ɨɣ ɜɨ.ɞɵ ɜɵ.ɩɨ.ɥɧ.ɟɧ.ɚ ɧɚ ɨɫ.ɧɨ.ɜɟ ɦɟ.ɦɛ.ɪɚ.ɧɧ.ɵɯ ɬɟ.ɯɧ.ɨɥ.ɨɝ.ɢɣ 
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ɩɪ.ɨɦ.ɵɲ.ɥɟ.ɧɧ.ɨɣ ɜɨɞɨɩɨɞɝɨɬɨɜɤɢ, ɨɛ.ɟɫ.ɩɟ.ɱɢ.ɜɚ.ɸɳ.ɢɯ ɩɨ.ɥɭ.ɱɟ.ɧɢ.ɟ ɜɵ.ɫɨ.ɤɨ.ɱɢ.ɫɬ.ɨɣ 
ɜɨɞɵ. 

ȼ ɫɨ.ɫɬ.ɚɜ.ɟ ɫɯ.ɟɦ.ɵ ȼɉɍ: 
− ɭɫ.ɬɚ.ɧɨ.ɜɤ.ɚ ɭɥɶɬɪɚɮɢɥɶɬɪɚɰɢɢ;  
− ɭɫ.ɬɚ.ɧɨ.ɜɤ.ɚ ɨɛ.ɪɚ.ɬɧ.ɨɝ.ɨ ɨɫ.ɦɨ.ɫɚ ɫ ɦɟ.ɦɛ.ɪɚ.ɧɧ.ɨɣ ɞɟɤɚɪɛɨɧɢɡɚɰɢɟɣ; 
− ɭɫ.ɬɚ.ɧɨ.ɜɤ.ɚ ɷɥɟɤɬɪɨɞɟɢɨɧɢɡɚɰɢɢ. 
 
 4.1.1 ɍɫ.ɬɚ.ɧɨ.ɜɤ.ɚ ɭɥ.ɶɬ.ɪɚ.ɮɢ.ɥɶ.ɬɪ.ɚɰ.ɢɢ 
 
 ɂɫ.ɯɨ.ɞɧ.ɚɹ ɜɨ.ɞɚ ɫ ɪɚ.ɫɯ.ɨɞ.ɨɦ 13.6-.17.0 ɦ3./.ɱ (ɜ ɡɚ.ɜɢ.ɫɢ.ɦɨ.ɫɬ.ɢ ɨɬ ɧɚ.ɝɪ.ɭɡ.ɤɢ.) 

ɩɪ.ɢ ɞɚ.ɜɥ.ɟɧ.ɢɢ 0,2 Ɇɉ.ɚ ɢ ɬɟ.ɦɩ.ɟɪ.ɚɬ.ɭɪ.ɟ +5...+25 °C ɩɨ.ɞɚ.ɟɬ.ɫɹ ɧɚ ɭɫ.ɬɚ.ɧɨ.ɜɤ.ɭ 
ɭɥɶɬɪɚɮɢɥɶɬɪɚɰɢɢ. ɉɪ.ɟɞ.ɜɚ.ɪɢ.ɬɟ.ɥɶ.ɧɨ ɩɨ.ɬɨ.ɤ ɩɪ.ɨɯ.ɨɞ.ɢɬ ɮɢ.ɥɶ.ɬɪ.ɚɰ.ɢɸ 20.0 ɦɤ.ɦ 
ɱɟ.ɪɟ.ɡ 2 ɩɚ.ɪɚ.ɥɥ.ɟɥ.ɶɧ.ɵɯ ɫɟ.ɬɱ.ɚɬ.ɵɯ ɫɚ.ɦɨ.ɩɪ.ɨɦ.ɵɜ.ɧɵ.ɯ ɮɢɥɶɬɪɚ. ɉɪ.ɨɦ.ɵɜ.ɤɚ 
ɮɢ.ɥɶ.ɬɪ.ɚ ɨɫ.ɭɳ.ɟɫ.ɬɜ.ɥɹ.ɟɬ.ɫɹ ɩɪ.ɢ ɩɪ.ɟɜ.ɵɲ.ɟɧ.ɢɢ ɡɚ.ɞɚ.ɧɧ.ɨɝ.ɨ ɩɟ.ɪɟ.ɩɚ.ɞɚ ɞɚɜɥɟɧɢɹ. 
ɉɪ.ɨɦ.ɵɜ.ɧɵ.ɟ ɜɨ.ɞɵ ɨɬ ɫɚ.ɦɨ.ɩɪ.ɨɦ.ɵɜ.ɧɨ.ɝɨ ɮɢ.ɥɶ.ɬɪ.ɚ ɫɛ.ɪɚ.ɫɵ.ɜɚ.ɸɬ.ɫɹ ɜ ɞɪ.ɟɧ.ɚɠ.ɧɵ.ɟ 
ɤɚ.ɧɚ.ɥɵ ɢ ɞɚ.ɥɟ.ɟ ɫɚ.ɦɨ.ɬɟ.ɤɨ.ɦ ɜ ɫɢ.ɫɬ.ɟɦ.ɭ ɞɨ.ɠɞ.ɟɜ.ɨɣ ɤɚɧɚɥɢɡɚɰɢɢ. 

ȼ ɩɨ.ɬɨ.ɤ ɢɫ.ɯɨ.ɞɧ.ɨɣ ɜɨ.ɞɵ ɩɟ.ɪɟ.ɞ ɭɫ.ɬɚ.ɧɨ.ɜɤ.ɨɣ ɭɥ.ɶɬ.ɪɚ.ɮɢ.ɥɶ.ɬɪ.ɚɰ.ɢɢ 
ɞɨ.ɡɢ.ɪɭ.ɸɬ.ɫɹ ɪɟɚɝɟɧɬɵ:  

− ɪɟ.ɚɝ.ɟɧ.ɬ ɞɥ.ɹ ɛɚ.ɤɬ.ɟɪ.ɢɰ.ɢɞ.ɧɨ.ɣ ɨɛ.ɪɚ.ɛɨ.ɬɤ.ɢ ɜɨɞɵ; 
− ɦɟ.ɬɚ.ɛɢ.ɫɭ.ɥɶ.ɮɢ.ɬ ɧɚ.ɬɪ.ɢɹ ɞɥ.ɹ ɭɞ.ɚɥ.ɟɧ.ɢɹ ɨɫ.ɬɚ.ɬɨ.ɱɧ.ɵɯ ɫɥ.ɟɞ.ɨɜ ɚɤ.ɬɢ.ɜɧ.ɨɝ.ɨ 

ɯɥɨɪɚ, ɤɨ.ɬɨ.ɪɵ.ɣ ɦɨ.ɠɟ.ɬ  
− ɪɚ.ɡɪ.ɭɲ.ɚɬ.ɶ ɦɚ.ɬɟ.ɪɢ.ɚɥ ɦɟɦɛɪɚɧɵ; 
− ɜɨ.ɞɧ.ɵɣ ɪɚ.ɫɬ.ɜɨ.ɪ ɤɢ.ɫɥ.ɨɬ.ɵ ɞɥ.ɹ ɤɨ.ɪɪ.ɟɤ.ɬɢ.ɪɨ.ɜɤ.ɢ pH ɨɛ.ɪɚ.ɛɚ.ɬɵ.ɜɚ.ɟɦ.ɨɣ 

ɜɨɞɵ; 
− ɪɚ.ɫɬ.ɜɨ.ɪ ɤɨ.ɚɝ.ɭɥ.ɹɧ.ɬɚ ɞɥ.ɹ ɭɤ.ɪɭ.ɩɧ.ɟɧ.ɢɹ ɪɚ.ɡɦ.ɟɪ.ɨɜ ɤɨ.ɥɥ.ɨɢ.ɞɧ.ɨ-

.ɞɢ.ɫɩ.ɟɪ.ɫɧ.ɵɯ ɱɚ.ɫɬ.ɢɰ ɩɟ.ɪɟ.ɞ ɮɢ.ɥɶ.ɬɪ.ɚɰ.ɢɟ.ɣ ɧɚ ɦɟɦɛɪɚɧɚɯ. 
ɉɨ.ɬɨ.ɤ ɢɫ.ɯɨ.ɞɧ.ɨɣ ɜɨ.ɞɵ ɩɨ.ɞɨ.ɝɪ.ɟɜ.ɚɟ.ɬɫ.ɹ ɫɟ.ɬɟ.ɜɨ.ɣ ɜɨ.ɞɨ.ɣ ɞɨ ɬɟ.ɦɩ.ɟɪ.ɚɬ.ɭɪ.ɵ 

+20...+25 °C ɫ ɩɨ.ɦɨ.ɳɶ.ɸ 2-.ɭɯ ɩɚ.ɪɚ.ɥɥ.ɟɥ.ɶɧ.ɵɯ ɩɥ.ɚɫ.ɬɢ.ɧɱ.ɚɬ.ɵɯ ɬɟɩɥɨɨɛɦɟɧɧɢɤɨɜ.  
ȼ ɫɨ.ɫɬ.ɚɜ ɭɫ.ɬɚ.ɧɨ.ɜɤ.ɢ ɭɥ.ɶɬ.ɪɚ.ɮɢ.ɥɶ.ɬɪ.ɚɰ.ɢɢ ɜɯ.ɨɞ.ɹɬ ɞɜ.ɚ ɩɚ.ɪɚ.ɥɥ.ɟɥ.ɶɧ.ɵɯ 

ɛɥɨɤɚ. Ʉɚ.ɠɞ.ɵɣ ɛɥ.ɨɤ ɨɫ.ɧɚ.ɳɚ.ɟɬ.ɫɹ ɷɥ.ɟɤ.ɬɪ.ɨɦ.ɚɝ.ɧɢ.ɬɧ.ɵɦ ɪɚ.ɫɯ.ɨɞ.ɨɦ.ɟɪ.ɨɦ ɞɥ.ɹ 
ɤɨ.ɧɬ.ɪɨ.ɥɹ ɩɪ.ɨɢ.ɡɜ.ɨɞ.ɢɬ.ɟɥ.ɶɧ.ɨɫ.ɬɢ ɢ ɞɚ.ɬɱ.ɢɤ.ɨɦ ɞɚ.ɜɥ.ɟɧ.ɢɹ ɞɥ.ɹ ɤɨ.ɧɬ.ɪɨ.ɥɹ ɩɟ.ɪɟ.ɩɚ.ɞɚ 
ɞɚ.ɜɥ.ɟɧ.ɢɹ ɧɚ ɦɟɦɛɪɚɧɚɯ. Ʉɚ.ɱɟ.ɫɬ.ɜɨ ɮɢ.ɥɶ.ɬɪ.ɚɬ.ɚ ɤɨ.ɧɬ.ɪɨ.ɥɢ.ɪɭ.ɟɬ.ɫɹ ɩɨ ɩɨ.ɤɚ.ɡɚ.ɧɢ.ɹɦ 
ɞɚ.ɬɱ.ɢɤ.ɚ ɦɭɬɧɨɫɬɢ. Ɏɢ.ɥɶ.ɬɪ.ɚɬ ɨɬ.ɜɨ.ɞɢ.ɬɫ.ɹ ɜ ɞɜ.ɚ ɛɚ.ɤɚ ɮɢ.ɥɶ.ɬɪ.ɚɬ.ɚ ɨɛ.ɴɟ.ɦɨ.ɦ ɩɨ 63 
ɦ3 ɤɚɠɞɵɣ. ɉɟ.ɪɟ.ɥɢ.ɜɵ ɢ ɨɩ.ɨɪ.ɨɠ.ɧɟ.ɧɢ.ɟ ɟɦ.ɤɨ.ɫɬ.ɟɣ ɧɚ.ɩɪ.ɚɜ.ɥɹ.ɸɬ.ɫɹ ɜ ɞɪ.ɟɧ.ɚɠ.ɧɵ.ɟ 
ɤɚ.ɧɚ.ɥɵ ɢ ɞɚ.ɥɟ.ɟ ɫɚ.ɦɨ.ɬɟ.ɤɨ.ɦ ɜ ɫɢ.ɫɬ.ɟɦ.ɭ ɞɨ.ɠɞ.ɟɜ.ɨɣ ɤɚɧɚɥɢɡɚɰɢɢ. 

Ⱦɥ.ɹ ɭɞ.ɚɥ.ɟɧ.ɢɹ ɨɬ.ɮɢ.ɥɶ.ɬɪ.ɨɜ.ɚɧ.ɧɵ.ɯ ɡɚ.ɝɪ.ɹɡ.ɧɟ.ɧɢ.ɣ ɩɟ.ɪɢ.ɨɞ.ɢɱ.ɟɫ.ɤɢ 
ɩɪɨɢɡɜɨɞɹɬɫɹ: 

− ɨɛ.ɪɚ.ɬɧ.ɚɹ ɜɨ.ɞɨ.ɜɨ.ɡɞ.ɭɲ.ɧɚ.ɹ ɩɪ.ɨɦ.ɵɜ.ɤɚ ɮɢ.ɥɶ.ɬɪ.ɚɬ.ɨɦ ɫ ɩɨ.ɦɨ.ɳɶ.ɸ ɧɚ.ɫɨ.ɫɚ 
(1 ɜ ɪɚ.ɛɨ.ɬɟ + 1 ɪɟ.ɡɟ.ɪɜ.) ɢ ɤɨɦɩɪɟɫɫɨɪɚ. Ȼɥɨɤɢ, ɧɚ.ɯɨ.ɞɹ.ɳɢ.ɟɫ.ɹ ɜ ɪɚɛɨɬɟ, 
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ɩɪ.ɨɦ.ɵɜ.ɚɸ.ɬɫ.ɹ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ. Ⱦɥ.ɹ ɤɚ.ɠɞ.ɨɝ.ɨ ɛɥ.ɨɤ.ɚ ɨɛ.ɪɚ.ɬɧ.ɚɹ ɩɪ.ɨɦ.ɵɜ.ɤɚ 
ɩɪ.ɨɜ.ɨɞ.ɢɬ.ɫɹ ɱɟ.ɪɟ.ɡ ɤɚ.ɠɞ.ɵɟ 20.-6.0 ɦɢ.ɧɭ.ɬ ɪɚ.ɛɨ.ɬɵ ɜ ɬɟ.ɱɟ.ɧɢ.ɟ 20.-4.0 ɫɟɤɭɧɞ. 
ɑɚ.ɫɬ.ɨɬ.ɚ ɢ ɞɥ.ɢɬ.ɟɥ.ɶɧ.ɨɫ.ɬɶ ɩɪ.ɨɦ.ɵɜ.ɤɢ ɨɩ.ɪɟ.ɞɟ.ɥɹ.ɸɬ.ɫɹ ɜ ɯɨ.ɞɟ ɩɭ.ɫɤ.ɨ-.ɧɚ.ɥɚ.ɞɨ.ɱɧ.ɵɯ 
ɪɚ.ɛɨ.ɬ ɢ ɦɨ.ɝɭ.ɬ ɢɡ.ɦɟ.ɧɹ.ɬɶ.ɫɹ ɨɩ.ɟɪ.ɚɬ.ɨɪ.ɨɦ ɫɟ.ɡɨ.ɧɧ.ɨ ɜ ɯɨ.ɞɟ ɷɤɫɩɥɭɚɬɚɰɢɢ. 
ɉɪ.ɨɦ.ɵɜ.ɧɵ.ɟ ɜɨ.ɞɵ ɨɬ.ɜɨ.ɞɹ.ɬɫ.ɹ ɜ ɞɜ.ɚ ɛɚ.ɤɚ ɧɟ.ɣɬ.ɪɚ.ɥɢ.ɡɚ.ɬɨ.ɪɚ V=.10.0 ɦ3, ɞɚ.ɥɟ.ɟ 
ɩɪ.ɢɜ.ɨɞ.ɹɬ.ɫɹ ɤ ɞɨ.ɩɭ.ɫɬ.ɢɦ.ɵɦ ɤɨ.ɧɰ.ɟɧ.ɬɪ.ɚɰ.ɢɹ.ɦ ɜ ɫɬ.ɨɱ.ɧɵ.ɯ ɜɨ.ɞɚ.ɯ ɩɪ.ɢ ɫɛ.ɨɪ.ɟ ɜ 
ɜɨ.ɞɨ.ɩɪ.ɢɟ.ɦɧ.ɢɤ ɩɪ.ɨɦ.ɥɢ.ɜɧ.ɟɜ.ɵɯ ɫɬ.ɨɱ.ɧɵ.ɯ ɜɨ.ɞ (ɩ.ɪɨ.ɬɨ.ɤɭ Ⱥɦɭɪɫɤɭɸ); 

− ɳɟ.ɥɨ.ɱɧ.ɚɹ ɯɢ.ɦɢ.ɱɟ.ɫɤ.ɢ ɭɫ.ɢɥ.ɟɧ.ɧɚ.ɹ ɨɛ.ɪɚ.ɬɧ.ɚɹ ɩɪɨɦɵɜɤɚ, ɩɪ.ɢ ɤɨ.ɬɨ.ɪɨ.ɣ 
ɞɨ.ɩɨ.ɥɧ.ɢɬ.ɟɥ.ɶɧ.ɨ ɞɨ.ɡɢ.ɪɭ.ɸɬ.ɫɹ ɛɢ.ɨɰ.ɢɞ ɞɥ.ɹ ɛɚ.ɤɬ.ɟɪ.ɢɰ.ɢɞ.ɧɨ.ɣ ɨɛ.ɪɚ.ɛɨ.ɬɤ.ɢ ɦɟ.ɦɛ.ɪɚ.ɧ 
ɢ ɳɟ.ɥɨ.ɱɶ ɞɥ.ɹ ɭɞ.ɚɥ.ɟɧ.ɢɹ ɨɪ.ɝɚ.ɧɢ.ɱɟ.ɫɤ.ɢɯ ɤɨ.ɥɥ.ɨɢ.ɞɧ.ɵɯ ɨɬɥɨɠɟɧɢɣ. ɋɬ.ɨɱ.ɧɵ.ɟ 
ɜɨ.ɞɵ ɨɬ.ɜɨ.ɞɹ.ɬɫ.ɹ ɜ ɞɜ.ɚ ɛɚ.ɤɚ.- ɧɟ.ɣɬ.ɪɚ.ɥɢ.ɡɚ.ɬɨ.ɪɚ V=.10.0 ɦ3, ɞɚ.ɥɟ.ɟ ɩɪ.ɢɜ.ɨɞ.ɹɬ.ɫɹ ɤ 
ɞɨ.ɩɭ.ɫɬ.ɢɦ.ɵɦ ɤɨ.ɧɰ.ɟɧ.ɬɪ.ɚɰ.ɢɹ.ɦ ɜ ɫɬ.ɨɱ.ɧɵ.ɯ ɜɨ.ɞɚ.ɯ ɩɪ.ɢ ɫɛ.ɨɪ.ɟ ɜ ɜɨ.ɞɨ.ɩɪ.ɢɟ.ɦɧ.ɢɤ 
ɩɪ.ɨɦ.ɥɢ.ɜɧ.ɟɜ.ɵɯ ɫɬ.ɨɱ.ɧɵ.ɯ ɜɨ.ɞ (ɩ.ɪɨ.ɬɨ.ɤɭ Ⱥɦɭɪɫɤɭɸ); 

− ɤɢ.ɫɥ.ɨɬ.ɧɚ.ɹ ɯɢ.ɦɢ.ɱɟ.ɫɤ.ɢ ɭɫ.ɢɥ.ɟɧ.ɧɚ.ɹ ɨɛ.ɪɚ.ɬɧ.ɚɹ ɩɪɨɦɵɜɤɚ, ɩɪ.ɢ ɤɨ.ɬɨ.ɪɨ.ɣ 
ɞɨ.ɩɨ.ɥɧ.ɢɬ.ɟɥ.ɶɧ.ɨ ɞɨ.ɡɢ.ɪɭ.ɟɬ.ɫɹ ɜɨ.ɞɧ.ɵɣ ɪɚ.ɫɬ.ɜɨ.ɪ ɤɢ.ɫɥ.ɨɬ.ɵ ɞɥ.ɹ ɭɞ.ɚɥ.ɟɧ.ɢɹ 
ɧɟ.ɨɪ.ɝɚ.ɧɢ.ɱɟ.ɫɤ.ɢɯ ɨɬɥɨɠɟɧɢɣ. Ʉɢ.ɫɥ.ɨɬ.ɧɚ.ɹ ɯɢ.ɦɢ.ɱɟ.ɫɤ.ɢ ɭɫ.ɢɥ.ɟɧ.ɧɚ.ɹ 
ɨɛ.ɪɚ.ɬɧ.ɚɹ.ɩɪ.ɨɦ.ɵɜ.ɤɚ ɜɤ.ɥɸ.ɱɚ.ɟɬ ɬɪ.ɢ ɫɬɚɞɢɢ: ɨɛ.ɪɚ.ɬɧ.ɚɹ ɩɪ.ɨɦ.ɵɜ.ɤɚ ɫ 
ɞɨ.ɡɢ.ɪɨ.ɜɚ.ɧɢ.ɟɦ ɤɢɫɥɨɬɵ, ɡɚ.ɦɚ.ɱɢ.ɜɚ.ɧɢ.ɟ ɦɟ.ɦɛ.ɪɚ.ɧ ɜ ɤɢ.ɫɥ.ɨɬ.ɧɨ.ɦ ɪɚɫɬɜɨɪɟ, 
ɫɬ.ɚɧ.ɞɚ.ɪɬ.ɧɚ.ɹ ɨɛ.ɪɚ.ɬɧ.ɚɹ ɩɪ.ɨɦ.ɵɜ.ɤɚ ɞɥ.ɹ ɨɬ.ɦɵ.ɜɤ.ɢ ɦɟɦɛɪɚɧ. ɋɬ.ɨɱ.ɧɵ.ɟ ɜɨ.ɞɵ 
ɨɬ.ɜɨ.ɞɹ.ɬɫ.ɹ ɜ ɞɜ.ɚ ɛɚ.ɤɚ.-ɧ.ɟɣ.ɬɪ.ɚɥ.ɢɡ.ɚɬ.ɨɪ.ɚ V=.10.0 ɦ3, ɞɚ.ɥɟ.ɟ ɩɪ.ɢɜ.ɨɞ.ɹɬ.ɫɹ ɤ 
ɞɨ.ɩɭ.ɫɬ.ɢɦ.ɵɦ ɤɨ.ɧɰ.ɟɧ.ɬɪ.ɚɰ.ɢɹ.ɦ ɜ ɫɬ.ɨɱ.ɧɵ.ɯ ɜɨ.ɞɚ.ɯ ɩɪ.ɢ ɫɛ.ɨɪ.ɟ ɜ ɜɨ.ɞɨ.ɩɪ.ɢɟ.ɦɧ.ɢɤ 
ɩɪ.ɨɦ.ɥɢ.ɜɧ.ɟɜ.ɵɯ ɫɬ.ɨɱ.ɧɵ.ɯ ɜɨ.ɞ (ɩ.ɪɨ.ɬɨ.ɤɭ Ⱥɦɭɪɫɤɭɸ). 

Ɋɚ.ɛɨ.ɬɚ ɭɫ.ɬɚ.ɧɨ.ɜɤ.ɢ ɭɥ.ɶɬ.ɪɚ.ɮɢ.ɥɶ.ɬɪ.ɚɰ.ɢɢ ɤɨ.ɧɬ.ɪɨ.ɥɢ.ɪɭ.ɟɬ.ɫɹ ɞɚ.ɬɱ.ɢɤ.ɚɦ.ɢ 
ɭɪɨɜɧɹ, ɭɫ.ɬɚ.ɧɨ.ɜɥ.ɟɧ.ɧɵ.ɦɢ ɜ ɛɚ.ɤɚ.ɯ ɮɢɥɶɬɪɚɬɚ. ɂɡ ɛɚ.ɤɨ.ɜ ɮɢ.ɥɶ.ɬɪ.ɚɬ ɫ ɪɚ.ɫɯ.ɨɞ.ɨɦ 
10.4 ɦ3./.ɱ ɫ ɩɨ.ɦɨ.ɳɶ.ɸ ɞɜ.ɭɯ ɩɚ.ɪɚ.ɥɥ.ɟɥ.ɶɧ.ɵɯ ɧɚ.ɫɨ.ɫɨ.ɜ ɩɨ.ɞɚ.ɟɬ.ɫɹ ɧɚ 
ɞɜ.ɭɯ.ɫɬ.ɭɩ.ɟɧ.ɱɚ.ɬɭ.ɸ ɭɫ.ɬɚ.ɧɨ.ɜɤ.ɭ ɨɛ.ɪɚ.ɬɧ.ɨɝ.ɨ ɨɫɦɨɫɚ. 

 
4.1.2 ɍɫ.ɬɚ.ɧɨ.ɜɤ.ɚ ɨɛ.ɪɚ.ɬɧ.ɨɝ.ɨ ɨɫ.ɦɨ.ɫɚ ɫ ɦɟ.ɦɛ.ɪɚ.ɧɧ.ɨɣ ɞɟ.ɤɚ.ɪɛ.ɨɧ.ɢɡ.ɚɰ.ɢɟ.ɣ 
 
ɍɫ.ɬɚ.ɧɨ.ɜɤ.ɚ ɨɛ.ɪɚ.ɬɧ.ɨɝ.ɨ ɨɫ.ɦɨ.ɫɚ ɜɤ.ɥɸ.ɱɚ.ɟɬ ɜ ɫɟ.ɛɹ ɞɜ.ɟ ɫɬ.ɭɩ.ɟɧ.ɢ ɮɢ.ɥɶ.ɬɪ.ɚɰ.ɢɢ 

ɞɥ.ɹ ɩɨ.ɥɭ.ɱɟ.ɧɢ.ɹ ɨɛ.ɟɫ.ɫɨ.ɥɟ.ɧɧ.ɨɣ ɜɨ.ɞɵ ɬɪ.ɟɛ.ɭɟ.ɦɨ.ɝɨ ɤɚɱɟɫɬɜɚ. ɉɟ.ɪɟ.ɞ ɤɚ.ɠɞ.ɨɣ 
ɫɬ.ɭɩ.ɟɧ.ɶɸ ɨɛ.ɪɚ.ɬɧ.ɨɝ.ɨ ɨɫ.ɦɨ.ɫɚ ɮɢ.ɥɶ.ɬɪ.ɚɬ ɩɨ.ɫɥ.ɟ ɭɫ.ɬɚ.ɧɨ.ɜɤ.ɢ ɭɥ.ɶɬ.ɪɚ.ɮɢ.ɥɶ.ɬɪ.ɚɰ.ɢɢ 
ɩɪ.ɨɯ.ɨɞ.ɢɬ ɩɪ.ɟɞ.ɜɚ.ɪɢ.ɬɟ.ɥɶ.ɧɭ.ɸ ɨɱ.ɢɫ.ɬɤ.ɭ ɧɚ ɤɚ.ɪɬ.ɪɢ.ɞɠ.ɧɵ.ɯ ɮɢ.ɥɶ.ɬɪ.ɚɯ 5 ɦɤɦ.  

ȼ ɫɨ.ɫɬ.ɚɜ ɩɟ.ɪɜ.ɨɣ ɫɬ.ɭɩ.ɟɧ.ɢ ɨɛ.ɪɚ.ɬɧ.ɨɝ.ɨ ɨɫ.ɦɨ.ɫɚ ɜɯ.ɨɞ.ɢɬ ɞɜ.ɚ ɩɚ.ɪɚ.ɥɥ.ɟɥ.ɶɧ.ɵɯ 
ɩɨɞɛɥɨɤɚ. Ʉɚ.ɠɞ.ɵɣ ɩɨ.ɞɛ.ɥɨ.ɤ ɨɫ.ɧɚ.ɳɚ.ɟɬ.ɫɹ ɪɨ.ɬɚ.ɦɟ.ɬɪ.ɚɦ.ɢ ɞɥ.ɹ ɤɨ.ɧɬ.ɪɨ.ɥɹ 
ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ, ɞɚ.ɬɱ.ɢɤ.ɚɦ.ɢ ɞɚ.ɜɥ.ɟɧ.ɢɹ ɞɥ.ɹ ɤɨ.ɧɬ.ɪɨ.ɥɹ ɩɟ.ɪɟ.ɩɚ.ɞɚ ɞɚ.ɜɥ.ɟɧ.ɢɹ 
ɧɚ ɤɚ.ɪɬ.ɪɢ.ɞɠ.ɚɯ ɢ ɦɟɦɛɪɚɧɚɯ, ɤɨ.ɧɞ.ɭɤ.ɬɨ.ɦɟ.ɬɪ.ɨɦ ɞɥ.ɹ ɤɨ.ɧɬ.ɪɨ.ɥɹ 
ɤɚ.ɱɟ.ɫɬ.ɜɚ.(ɷ.ɥɟ.ɤɬ.ɪɨ.ɩɪ.ɨɜ.ɨɞ.ɧɨɫɬɢ) ɨɱ.ɢɳ.ɟɧ.ɧɨ.ɝɨ ɮɢ.ɥɶ.ɬɪ.ɚɬ.ɚ - ɩɟɪɦɟɚɬɚ. 
Ʉɨ.ɧɰ.ɟɧ.ɬɪ.ɚɬ ɩɨ.ɫɥ.ɟ ɩɟ.ɪɜ.ɨɣ ɫɬ.ɭɩ.ɟɧ.ɢ ɨɛ.ɪɚ.ɬɧ.ɨɝ.ɨ ɨɫ.ɦɨ.ɫɚ (ɤ.ɨɧ.ɰɟ.ɧɬ.ɪɚ.ɬ № 1) 



69 
 

ɨɬ.ɜɨ.ɞɢ.ɬɫ.ɹ ɜ ɛɚ.ɤ ɫɛ.ɨɪ.ɚ ɫɬ.ɨɱ.ɧɵ.ɯ ɜɨ.ɞ (V .=6.3 ɦ3). ɉɟ.ɪɦ.ɟɚ.ɬ ɩɨ.ɫɥ.ɟ ɩɟ.ɪɜ.ɨɣ 
ɫɬ.ɭɩ.ɟɧ.ɢ ɨɛ.ɪɚ.ɬɧ.ɨɝ.ɨ ɨɫ.ɦɨ.ɫɚ (ɩ.ɟɪ.ɦɟ.ɚɬ № 1) ɩɨ.ɞɚ.ёɬ.ɫɹ ɞɥ.ɹ ɞɚ.ɥɶ.ɧɟ.ɣɲ.ɟɣ ɨɱ.ɢɫ.ɬɤ.ɢ 
ɧɚ 2-.ɭɸ ɫɬ.ɭɩ.ɟɧ.ɶ ɭɫ.ɬɚ.ɧɨ.ɜɤ.ɢ ɨɛ.ɪɚ.ɬɧ.ɨɝ.ɨ ɨɫɦɨɫɚ. ȼ ɫɨ.ɫɬ.ɚɜ ɜɬ.ɨɪ.ɨɣ ɫɬ.ɭɩ.ɟɧ.ɢ 
ɨɛ.ɪɚ.ɬɧ.ɨɝ.ɨ ɨɫ.ɦɨ.ɫɚ ɜɯ.ɨɞ.ɹɬ ɞɜ.ɚ ɩɚ.ɪɚ.ɥɥ.ɟɥ.ɶɧ.ɵɯ ɛɥɨɤɚ. Ʉɚ.ɠɞ.ɵɣ ɛɥ.ɨɤ ɨɫ.ɧɚ.ɳɚ.ɟɬ.ɫɹ 
ɪɨ.ɬɚ.ɦɟ.ɬɪ.ɚɦ.ɢ ɞɥ.ɹ ɤɨ.ɧɬ.ɪɨ.ɥɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ, ɞɚ.ɬɱ.ɢɤ.ɚɦ.ɢ ɞɚ.ɜɥ.ɟɧ.ɢɹ ɞɥ.ɹ 
ɤɨ.ɧɬ.ɪɨ.ɥɹ ɩɟ.ɪɟ.ɩɚ.ɞɚ ɞɚ.ɜɥ.ɟɧ.ɢɹ ɧɚ ɦɟɦɛɪɚɧɚɯ, ɤɨ.ɧɞ.ɭɤ.ɬɨ.ɦɟ.ɬɪ.ɨɦ ɞɥ.ɹ ɤɨ.ɧɬ.ɪɨ.ɥɹ 
ɤɚ.ɱɟ.ɫɬ.ɜɚ (ɷ.ɥɟ.ɤɬ.ɪɨ.ɩɪ.ɨɜ.ɨɞ.ɧɨ.ɫɬ.ɢ) ɩɟɪɦɟɚɬɚ. Ʉɨ.ɧɰ.ɟɧ.ɬɪ.ɚɬ ɜɬ.ɨɪ.ɨɣ ɫɬ.ɭɩ.ɟɧ.ɢ 
ɨɛ.ɪɚ.ɬɧ.ɨɝ.ɨ ɨɫ.ɦɨ.ɫɚ ɨɬ.ɜɨ.ɞɢ.ɬɫ.ɹ ɜ ɛɚ.ɤ ɮɢ.ɥɶ.ɬɪ.ɚɬ.ɚ ɭɫ.ɬɚ.ɧɨ.ɜɤ.ɢ ɭɥɶɬɪɚɮɢɥɶɬɪɚɰɢɢ. 
ɉɟ.ɪɦ.ɟɚ.ɬ ɜɬ.ɨɪ.ɨɣ ɫɬ.ɭɩ.ɟɧ.ɢ ɨɛ.ɪɚ.ɬɧ.ɨɝ.ɨ ɨɫ.ɦɨ.ɫɚ ɨɬ.ɜɨ.ɞɢ.ɬɫ.ɹ ɜ ɛɚ.ɤ ɫɛ.ɨɪ.ɚ ɩɟ.ɪɦ 
Ɋɚ.ɛɨ.ɬɚ ɭɫ.ɬɚ.ɧɨ.ɜɨ.ɤ ɨɛ.ɪɚ.ɬɧ.ɨɝ.ɨ ɨɫ.ɦɨ.ɫɚ ɤɨ.ɧɬ.ɪɨ.ɥɢ.ɪɭ.ɟɬ.ɫɹ ɞɚ.ɬɱ.ɢɤ.ɚɦ.ɢ ɭɪɨɜɧɹ, 
ɭɫ.ɬɚ.ɧɨ.ɜɥ.ɟɧ.ɧɵ.ɦɢ ɜ ɟɦ.ɤɨ.ɫɬ.ɹɯ ɩɟɪɦɟɚɬɚ.  

ɂɡ ɛɚ.ɤɚ ɩɟ.ɪɦ.ɟɚ.ɬ ɫ ɩɨ.ɦɨ.ɳɶ.ɸ ɩɚ.ɪɚ.ɥɥ.ɟɥ.ɶɧ.ɵɯ ɱɚ.ɫɬ.ɨɬ.ɧɨ.-ɪ.ɟɝ.ɭɥ.ɢɪ.ɭɟ.ɦɵ.ɯ 
ɧɚ.ɫɨ.ɫɨ.ɜ ɦɨ.ɠɟ.ɬ ɩɨ.ɞɚ.ɜɚ.ɬɶ.ɫɹ ɧɚ ɭɫ.ɬɚ.ɧɨ.ɜɤ.ɭ ɦɟ.ɦɛ.ɪɚ.ɧɧ.ɨɣ ɞɟ.ɤɚ.ɪɛ.ɨɧ.ɢɡ.ɚɰ.ɢɢ ɢɥ.ɢ 
ɧɚ ɭɫ.ɬɚ.ɧɨ.ɜɤ.ɭ ɷɥɟɤɬɪɨɞɟɢɨɧɢɡɚɰɢɢ. 

 
4.1.3 ɍɫ.ɬɚ.ɧɨ.ɜɤ.ɚ ɷɥ.ɟɤ.ɬɪ.ɨɞ.ɟɢ.ɨɧ.ɢɡ.ɚɰ.ɢɢ 
 
ɍɫ.ɬɚ.ɧɨ.ɜɤ.ɢ ɷɥ.ɟɤ.ɬɪ.ɨɞ.ɟɢ.ɨɧ.ɢɡ.ɚɰ.ɢɢ ɜɤ.ɥɸ.ɱɚ.ɟɬ ɞɜ.ɟ ɩɚ.ɪɚ.ɥɥ.ɟɥ.ɶɧ.ɵɟ ɹɱɟɣɤɢ. 

Ʉɚ.ɠɞ.ɚɹ ɹɱ.ɟɣ.ɤɚ ɨɫ.ɧɚ.ɳɚ.ɟɬ.ɫɹ ɪɨ.ɬɚ.ɦɟ.ɬɪ.ɚɦ.ɢ ɞɥ.ɹ ɤɨ.ɧɬ.ɪɨ.ɥɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ, 
ɞɚ.ɬɱ.ɢɤ.ɚɦ.ɢ ɞɚ.ɜɥ.ɟɧ.ɢɹ ɞɥ.ɹ ɤɨ.ɧɬ.ɪɨ.ɥɹ ɩɟ.ɪɟ.ɩɚ.ɞɚ ɞɚ.ɜɥ.ɟɧ.ɢɹ ɧɚ ɹɱɟɣɤɚɯ, 
ɤɨ.ɧɞ.ɭɤ.ɬɨ.ɦɟ.ɬɪ.ɨɦ ɞɥ.ɹ ɤɨ.ɧɬ.ɪɨ.ɥɹ ɤɚ.ɱɟ.ɫɬ.ɜɚ (ɷ.ɥɟ.ɤɬ.ɪɨ.ɩɪ.ɨɜ.ɨɞ.ɧɨ.ɫɬ.ɢ) 
ɨɛ.ɟɫ.ɫɨ.ɥɟ.ɧɧ.ɨɣ ɜɨɞɵ. Ɉɛ.ɟɫ.ɫɨ.ɥɢ.ɜɚ.ɧɢ.ɟ ɩɪ.ɨɢ.ɫɯ.ɨɞ.ɢɬ ɡɚ ɫɱ.ɟɬ ɩɨ.ɞɚ.ɱɢ ɧɚ ɨɞ.ɧɭ 
ɹɱ.ɟɣ.ɤɭ ɩɨ.ɫɬ.ɨɹ.ɧɧ.ɨɝ.ɨ ɷɥ.ɟɤ.ɬɪ.ɢɱ.ɟɫ.ɤɨ.ɝɨ ɬɨ.ɤɚ ɦɨ.ɳɧ.ɨɫ.ɬɶ.ɸ ɞɨ 50.0 ȼɬ. 
Ʉɨ.ɧɰ.ɟɧ.ɬɪ.ɚɬ ɫ ɨɬ.ɜɨ.ɞɢ.ɬɫ.ɹ ɜ ɛɚ.ɤɢ ɮɢ.ɥɶ.ɬɪ.ɚɬ.ɚ ɭɫ.ɬɚ.ɧɨ.ɜɤ.ɢ ɭɥɶɬɪɚɮɢɥɶɬɪɚɰɢɢ.  

Ɉɛ.ɟɫ.ɫɨ.ɥɟ.ɧɧ.ɚɹ ɜɨ.ɞɚ ɩɪ.ɨɯ.ɨɞ.ɢɬ ɛɚ.ɤɬ.ɟɪ.ɢɰ.ɢɞ.ɧɭ.ɸ ɨɛ.ɪɚ.ɛɨ.ɬɤ.ɭ ɱɟ.ɪɟ.ɡ ɞɜ.ɚ 
ɩɚ.ɪɚ.ɥɥ.ɟɥ.ɶɧ.ɵɯ ɭɥ.ɶɬ.ɪɚ.ɮɢ.ɨɥ.ɟɬ.ɨɜ.ɵɯ ɫɬ.ɟɪ.ɢɥ.ɢɡ.ɚɬ.ɨɪ.ɚ ɢ ɨɬ.ɜɨ.ɞɢ.ɬɫ.ɹ ɜ ɛɚ.ɤɢ ɡɚ.ɩɚ.ɫɚ 
ɨɛ.ɟɫ.ɫɨ.ɥɟ.ɧɧ.ɨɣ ɜɨ.ɞɵ ёɦ.ɤɨ.ɫɬ.ɶɸ 25.0 ɦ3. ɇɚ ɜɵ.ɯɨ.ɞɟ ɭɫ.ɬɚ.ɧɨ.ɜɤ.ɢ 
ɷɥ.ɟɤ.ɬɪ.ɨɞ.ɟɢ.ɨɧ.ɢɡ.ɚɰ.ɢɢ ɤɚ.ɱɟ.ɫɬ.ɜɨ ɨɛ.ɟɫ.ɫɨ.ɥɟ.ɧɧ.ɨɣ ɜɨ.ɞɵ ɤɨ.ɧɬ.ɪɨ.ɥɢ.ɪɭ.ɟɬ.ɫɹ pH-
ɦɟɬɪɨɦ, ɤɨ.ɧɞ.ɭɤ.ɬɨ.ɦɟ.ɬɪ.ɨɦ  

 
4.2 ɋɯ.ɟɦ.ɚ ɩɨ.ɞɝ.ɨɬ.ɨɜ.ɤɢ ɩɨ.ɞɩ.ɢɬ.ɨɱ.ɧɨ.ɣ ɜɨ.ɞɵ ɬɟ.ɩɥ.ɨɫ.ɟɬ.ɢ  
 
ɉɪ.ɨɢ.ɡɜ.ɨɞ.ɢɬ.ɟɥ.ɶɧ.ɨɫ.ɬɶ ȼɉ.ɍ ɩɨ ɩɪ.ɢɝ.ɨɬ.ɨɜ.ɥɟ.ɧɢ.ɸ ɩɨ.ɞɩ.ɢɬ.ɨɱ.ɧɨ.ɣ ɜɨ.ɞɵ 

ɬɟ.ɩɥ.ɨɫ.ɟɬ.ɢ ɩɪ.ɢɧ.ɹɬ.ɚ ɫ ɭɱ.ɟɬ.ɨɦ ɜɨ.ɫɩ.ɨɥ.ɧɟ.ɧɢ.ɹ ɩɨ.ɬɟ.ɪɶ ɜ ɬɟ.ɩɥ.ɨɜ.ɵɯ ɫɟ.ɬɹ.ɯ ɢ ɨɬ.ɛɨ.ɪɚ 
ɬɟ.ɩɥ.ɨɧ.ɨɫ.ɢɬ.ɟɥ.ɹ ɧɚ Ƚȼ.ɋ ɩɨ ɨɬ.ɤɪ.ɵɬ.ɨɣ ɫɯ.ɟɦ.ɟ ɉɨ ɩɪ.ɨɟ.ɤɬ.ɭ ɩɪ.ɟɞ.ɥɨ.ɝɚ.ɟɬ.ɫɹ 
ɪɟ.ɤɨ.ɧɫ.ɬɪ.ɭɤ.ɰɢ.ɹ ɫɭ.ɳɟ.ɫɬ.ɜɭ.ɸɳ.ɟɣ ɜɨ.ɞɨ.ɩɨ.ɞɝ.ɨɬ.ɨɜ.ɢɬ.ɟɥ.ɶɧ.ɨɣ ɭɫ.ɬɚ.ɧɨ.ɜɤ.ɢ 
ɩɪ.ɢɝ.ɨɬ.ɨɜ.ɥɟ.ɧɢ.ɹ ɞɨ.ɛɚ.ɜɨ.ɱɧ.ɨɣ ɜɨ.ɞɵ ɞɥ.ɹ ɩɨ.ɞɩ.ɢɬ.ɤɢ ɬɟ.ɩɥ.ɨɫ.ɟɬ.ɢ Ɍɗ.ɐ-.1 (ɏ.ȼɈ.-2.) ɫ 
ɜɨ.ɫɫ.ɬɚ.ɧɨ.ɜɥ.ɟɧ.ɢɟ.ɦ ɩɪ.ɨɟ.ɤɬ.ɧɨ.ɣ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ.  
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ɉɪ.ɨɟ.ɤɬ.ɧɚ.ɹ ɩɪ.ɨɢ.ɡɜ.ɨɞ.ɢɬ.ɟɥ.ɶɧ.ɨɫ.ɬɶ ɏȼ.Ɉ-.2 50 ɬɵɫ. ɦ3 ɜ ɫɭ.ɬɤ.ɢ (2.08.0 ɦ3./ɱ.) ɫ 
ɭɱ.ɟɬ.ɨɦ ɫɨ.ɛɫ.ɬɜ.ɟɧ.ɧɵ.ɯ ɧɭ.ɠɞ (15-16%). ȼ ɧɚ.ɫɬ.ɨɹ.ɳɟ.ɟ ɜɪɟɦɹ, ɩɨ ɩɪ.ɢɱ.ɢɧ.ɟ 
ɢɡ.ɧɨ.ɲɟ.ɧɧ.ɨɫ.ɬɢ ɨɛ.ɨɪ.ɭɞ.ɨɜ.ɚɧ.ɢɹ ɢ ɬɪɭɛɨɩɪɨɜɨɞɨɜ, ɩɪ.ɨɢ.ɡɜ.ɨɞ.ɢɬ.ɟɥ.ɶɧ.ɨɫ.ɬɶ ɏȼ.Ɉ-.2 
ɫɧ.ɢɠ.ɟɧ.ɚ ɞɨ 17.50 ɦ3/ɱ. 

Ɍɟ.ɯɧ.ɨɥ.ɨɝ.ɢɱ.ɟɫ.ɤɚ.ɹ ɫɯ.ɟɦ.ɚ ɩɨ.ɞɝ.ɨɬ.ɨɜ.ɤɢ ɨɱ.ɢɳ.ɟɧ.ɧɨ.ɣ ɜɨ.ɞɵ ɩɪ.ɨɢ.ɫɯ.ɨɞ.ɢɬ ɜ 3 
ɷɬɚɩɚ: 

1 ɷɬ.ɚɩ – ɤɨ.ɚɝ.ɭɥ.ɹɰ.ɢɹ ɜ ɤɚ.ɦɟ.ɪɚ.ɯ ɪɟ.ɚɤ.ɰɢ.ɢ ɢ ɨɬ.ɫɬ.ɚɢ.ɜɚ.ɧɢ.ɟ ɜ 
ɝɨ.ɪɢ.ɡɨ.ɧɬ.ɚɥ.ɶɧ.ɵɯ ɨɬɫɬɨɣɧɢɤɚɯ, 

2 ɷɬ.ɚɩ – ɨɫ.ɜɟ.ɬɥ.ɟɧ.ɢɟ ɧɚ ɫɤ.ɨɪ.ɵɯ ɮɢɥɶɬɪɚɯ, ɡɚ.ɝɪ.ɭɠ.ɟɧ.ɧɵ.ɯ ɮɢ.ɥɶ.ɬɪ.ɭɸ.ɳɢ.ɦ 
ɦɚ.ɬɟ.ɪɢ.ɚɥ.ɨɦ ɝɪɚɧɨɞɢɚɪɢɬ; 

3 ɷɬ.ɚɩ – ɨɛ.ɟɡ.ɡɚ.ɪɚ.ɠɢ.ɜɚ.ɧɢ.ɟ ɨɱ.ɢɳ.ɟɧ.ɧɨ.ɣ ɜɨ.ɞɵ ɞɨ.ɡɢ.ɪɨ.ɜɚ.ɧɢ.ɟɦ ɪɟ.ɚɝ.ɟɧ.ɬɚ – 
ɪɚ.ɫɬ.ɜɨ.ɪɚ ɝɢ.ɩɨ.ɯɥ.ɨɪ.ɢɬ.ɚ ɧɚɬɪɢɹ. 

ɉɪ.ɢɧ.ɰɢ.ɩɢ.ɚɥ.ɶɧ.ɚɹ ɫɯ.ɟɦ.ɚ ɫɭ.ɳɟ.ɫɬ.ɜɭ.ɸɳ.ɟɣ ɏȼ.Ɉ-.2 ɩɨ.ɞɩ.ɢɬ.ɤɢ ɬɟ.ɩɥ.ɨɫ.ɟɬ.ɢ 
ɩɪ.ɢɜ.ɟɞ.ɟɧ.ɚ ɧɚ ɪɢ.ɫɭ.ɧɤ.ɟ  

 
1 – ɜɟ.ɪɬ.ɢɤ.ɚɥ.ɶɧ.ɵɣ ɫɦɟɫɢɬɟɥɶ, 2 – ɤɚ.ɦɟ.ɪɚ ɪɟɚɤɰɢɢ, 3 – ɨɬ.ɫɬ.ɨɣ.ɧɢ.ɤ ɝɨɪɢɡɨɧɬɚɥɶɧɵɣ, 

4 – ɫɤ.ɨɪ.ɵɣ ɮɢɥɶɬɪ, 5 – ɪɟ.ɡɟ.ɪɜ.ɭɚ.ɪ ɨɱ.ɢɳ.ɟɧ.ɧɨ.ɣ ɜɨɞɵ, 6 – ɛɚ.ɤ ɨɱ.ɢɳ.ɟɧ.ɧɨ.ɣ ɜɨɞɵ, 
7 – ɧɚ.ɫɨ.ɫ ɩɟ.ɪɟ.ɤɚ.ɱɤ.ɢ ɨɱ.ɢɳ.ɟɧ.ɧɨ.ɣ ɜɨɞɵ, 8 – ɞɪ.ɟɧ.ɚɠ.ɧɵ.ɣ ɧɚ.ɫɨ.ɫ 

 

Ɋɢ.ɫɭ.ɧɨ.ɤ 4.1 – ɉɪ.ɢɧ.ɰɢ.ɩɢ.ɚɥ.ɶɧ.ɚɹ ɫɯ.ɟɦ.ɚ ɏȼ.Ɉ 
 

       Ɂɞ.ɚɧ.ɢɹ ɢ ɫɨɨɪɭɠɟɧɢɹ, ɬɟ.ɯɧ.ɨɥ.ɨɝ.ɢɱ.ɟɫ.ɤɨ.ɟ ɨɛ.ɨɪ.ɭɞ.ɨɜ.ɚɧ.ɢɟ ɏȼ.Ɉ-.2 
ɢɦ.ɟɸ.ɬ ɜɵ.ɫɨ.ɤɭ.ɸ ɫɬ.ɟɩ.ɟɧ.ɶ ɢɡɧɨɫɚ. Ⱦɥ.ɹ ɩɪ.ɢɝ.ɨɬ.ɨɜ.ɥɟ.ɧɢ.ɹ ɞɨ.ɛɚ.ɜɨ.ɱɧ.ɨɣ ɜɨ.ɞɵ 
ɩɨ.ɞɩ.ɢɬ.ɤɢ ɬɟ.ɩɥ.ɨɫ.ɟɬ.ɢ ɩɪ.ɟɞ.ɩɨ.ɥɚ.ɝɚ.ɟɬ.ɫɹ ɜɵ.ɩɨ.ɥɧ.ɢɬ.ɶ ɝɥ.ɭɛ.ɨɤ.ɭɸ ɪɟ.ɤɨ.ɧɫ.ɬɪ.ɭɤ.ɰɢ.ɸ 
ɏȼ.Ɉ-.2 ɜ ɱɚ.ɫɬ.ɢ ɜɨ.ɫɫ.ɬɚ.ɧɨ.ɜɥ.ɟɧ.ɢɹ ɡɞɚɧɢɣ, ɫɨɨɪɭɠɟɧɢɣ, ɪɟ.ɤɨ.ɧɫ.ɬɪ.ɭɢ.ɪɨ.ɜɚ.ɬɶ ɢ 
ɱɚ.ɫɬ.ɢɱ.ɧɨ ɡɚ.ɦɟ.ɧɢ.ɬɶ ɬɟ.ɯɧ.ɨɥ.ɨɝ.ɢɱ.ɟɫ.ɤɨ.ɟ ɨɛ.ɨɪ.ɭɞ.ɨɜ.ɚɧ.ɢɟ ɨɱ.ɢɫ.ɬɤ.ɢ ɢɫ.ɯɨ.ɞɧ.ɨɣ ɜɨ.ɞɵ 
ɜ ɱɚɫɬɢ:  

− ɞɟ.ɦɨ.ɧɬ.ɢɪ.ɨɜ.ɚɬ.ɶ ɢɡɧɨɲɟɧɧɵɟ, ɧɟ ɩɨ.ɞɥ.ɟɠ.ɚɳ.ɢɟ ɜɨ.ɫɫ.ɬɚ.ɧɨ.ɜɥ.ɟɧ.ɢɸ 
ɜɟ.ɪɬ.ɢɤ.ɚɥ.ɶɧ.ɵɟ ɫɦ.ɟɫ.ɢɬ.ɟɥ.ɢ ɫ ɡɚ.ɦɟ.ɧɨ.ɣ ɢɯ ɧɚ ɧɨ.ɜɵ.ɟ ɜɢ.ɯɪ.ɟɜ.ɵɟ ɫɦɟɫɢɬɟɥɢ; 

− ɩɪ.ɟɞ.ɭɫ.ɦɨ.ɬɪ.ɟɬ.ɶ ɩɨ.ɞɨ.ɝɪ.ɟɜ ɢɫ.ɯɨ.ɞɧ.ɨɣ ɜɨ.ɞɵ ɞɨ ɬɟ.ɦɩ.ɟɪ.ɚɬ.ɭɪ.ɵ 25-30°C; 
− ɡɚ.ɦɟ.ɧɢ.ɬɶ ɩɪ.ɢɦ.ɟɧ.ɹɟ.ɦɵ.ɟ ɜ ɧɚ.ɫɬ.ɨɹ.ɳɟ.ɟ ɜɪ.ɟɦ.ɹ ɤɨ.ɚɝ.ɭɥ.ɹɧ.ɬ ɝɥ.ɢɧ.ɨɡ.ёɦ 

ɫɭ.ɥɶ.ɮɚ.ɬ ɚɥ.ɸɦ.ɢɧ.ɢɹ ɧɚ ɛɨ.ɥɟ.ɟ ɫɨ.ɜɪ.ɟɦ.ɟɧ.ɧɵ.ɣ ɚɧɚɥɨɝ, ɩɨ.ɡɜ.ɨɥ.ɹɸ.ɳɢ.ɣ ɭɥ.ɭɱ.ɲɢ.ɬɶ 
ɩɪ.ɨɰ.ɟɫ.ɫ ɤɨ.ɚɝ.ɭɥ.ɹɰ.ɢɢ ɢ ɨɩ.ɬɢ.ɦɢ.ɡɢ.ɪɨ.ɜɚ.ɬɶ ɫɯ.ɟɦ.ɭ ɩɪ.ɢɝ.ɨɬ.ɨɜ.ɥɟ.ɧɢ.ɹ ɪɚ.ɛɨ.ɱɟ.ɝɨ 
ɪɚ.ɫɬ.ɜɨ.ɪɚ ɤɨ.ɚɝ.ɭɥ.ɹɧ.ɬɚ ɛɟ.ɡ ɢɫ.ɩɨ.ɥɶ.ɡɨ.ɜɚ.ɧɢ.ɹ ɹɱ.ɟɟ.ɤ ɫɭ.ɯɨ.ɝɨ ɢ ɦɨ.ɤɪ.ɨɝ.ɨ ɯɪɚɧɟɧɢɹ; 
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− ɩɪ.ɢɦ.ɟɧ.ɢɬ.ɶ ɩɟ.ɪɜ.ɢɱ.ɧɨ.ɟ ɯɥ.ɨɪ.ɢɪ.ɨɜ.ɚɧ.ɢɟ ɞɥ.ɹ ɭɥ.ɭɱ.ɲɟ.ɧɢ.ɹ ɩɪ.ɨɰ.ɟɫ.ɫɚ 
ɤɨɚɝɭɥɹɰɢɢ; 

− ɜɵ.ɩɨ.ɥɧ.ɢɬ.ɶ ɡɚ.ɦɟ.ɧɭ ɢɡ.ɧɨ.ɲɟ.ɧɧ.ɨɝ.ɨ ɧɚ.ɫɨ.ɫɧ.ɨɝ.ɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, 
ɬɪ.ɭɛ.ɨɩ.ɪɨ.ɜɨ.ɞɨ.ɜ ɢ ɚɪɦɚɬɭɪɵ; 

− ɜɵ.ɩɨ.ɥɧ.ɢɬ.ɶ ɪɟ.ɦɨ.ɧɬ ɤɚ.ɦɟ.ɪ ɪɟ.ɚɤ.ɰɢ.ɢ ɢ ɯɥ.ɨɩ.ɶɟ.ɨɛ.ɪɚ.ɡɨ.ɜɚ.ɧɢ.ɹ ɫ 
ɝɢ.ɞɪ.ɨɢ.ɡɨ.ɥɹ.ɰɢ.ɟɣ ɢ ɡɚ.ɦɟ.ɧɨ.ɣ ɢɡ.ɧɨ.ɲɟ.ɧɧ.ɵɯ ɞɪ.ɟɧ.ɚɠ.ɧɵ.ɯ ɬɪɭɛɨɩɪɨɜɨɞɨɜ; 

− ɜɵ.ɩɨ.ɥɧ.ɢɬ.ɶ ɪɟ.ɦɨ.ɧɬ ɢ ɡɚ.ɦɟ.ɧɭ ɞɪ.ɟɧ.ɚɠ.ɧɵ.ɯ ɬɪ.ɭɛ.ɨɩ.ɪɨ.ɜɨ.ɞɨ.ɜ 
ɝɨ.ɪɢ.ɡɨ.ɧɬ.ɚɥ.ɶɧ.ɵɯ ɨɬɫɬɨɣɧɢɤɨɜ, ɹɜ.ɥɹ.ɸɳ.ɢɯ.ɫɹ ɤɥ.ɸɱ.ɟɜ.ɵɦ ɷɥ.ɟɦ.ɟɧ.ɬɨ.ɦ 
ɩɪ.ɢɦ.ɟɧ.ɹɟ.ɦɨ.ɣ ɬɪ.ɚɞ.ɢɰ.ɢɨ.ɧɧ.ɨɣ ɬɟ.ɯɧ.ɨɥ.ɨɝ.ɢɢ ɩɪ.ɢɝ.ɨɬ.ɨɜ.ɥɟ.ɧɢ.ɹ ɩɢ.ɬɶ.ɟɜ.ɨɣ ɜɨɞɵ. 
ɉɪ.ɢ ɧɨ.ɦɢ.ɧɚ.ɥɶ.ɧɨ.ɣ ɩɪ.ɨɢ.ɡɜ.ɨɞ.ɢɬ.ɟɥ.ɶɧ.ɨɫ.ɬɢ ɨɞ.ɧɨ.ɝɨ ɨɬɫɬɨɣɧɢɤɚ, ɫɨ.ɫɬ.ɚɜ.ɥɹ.ɸɳ.ɟɣ 
36.0 ɦ3/ɱ, ɜɪ.ɟɦ.ɹ ɪɟ.ɚɤ.ɰɢ.ɢ ɤɨ.ɚɝ.ɭɥ.ɹɰ.ɢɢ ɫɨ.ɫɬ.ɚɜ.ɥɹ.ɟɬ 2,5 ɱɚɫɚ. Ɂɚ ɷɬ.ɨ ɜɪ.ɟɦ.ɹ 
ɩɨ.ɥɧ.ɨɫ.ɬɶ.ɸ ɡɚ.ɜɟ.ɪɲ.ɚɟ.ɬɫ.ɹ ɩɪ.ɨɰ.ɟɫ.ɫ ɤɨɚɝɭɥɹɰɢɢ, ɫ ɜɵ.ɞɟ.ɥɟ.ɧɢ.ɟɦ ɢ ɨɫ.ɚɠ.ɞɟ.ɧɢ.ɟɦ 
ɲɥɚɦɚ. ɉɪ.ɚɜ.ɢɥ.ɶɧ.ɨ ɨɪ.ɝɚ.ɧɢ.ɡɨ.ɜɚ.ɧɧ.ɵɣ ɩɪ.ɨɰ.ɟɫ.ɫ ɨɬ.ɫɬ.ɚɢ.ɜɚ.ɧɢ.ɹ ɢ ɮɢ.ɥɶ.ɬɪ.ɚɰ.ɢɢ 
ɜɨ.ɞɵ ɧɚ ɫɤ.ɨɪ.ɵɯ ɮɢ.ɥɶ.ɬɪ.ɚɯ ɩɨ.ɡɜ.ɨɥ.ɢɬ ɫɧ.ɢɡ.ɢɬ.ɶ ɫɨ.ɛɫ.ɬɜ.ɟɧ.ɧɵ.ɟ ɧɭ.ɠɞ.ɵ ɏȼ.Ɉ ɢ 
ɦɚ.ɤɫ.ɢɦ.ɚɥ.ɶɧ.ɨ ɭɥ.ɭɱ.ɲɢ.ɬɶ ɤɚ.ɱɟ.ɫɬ.ɜɨ ɨɛ.ɪɚ.ɛɚ.ɬɵ.ɜɚ.ɟɦ.ɨɣ ɜɨɞɵ. ɋɨ.ɜɪ.ɟɦ.ɟɧ.ɧɵ.ɟ 
ɬɟ.ɯɧ.ɨɥ.ɨɝ.ɢɢ ɩɪ.ɢɝ.ɨɬ.ɨɜ.ɥɟ.ɧɢ.ɹ ɩɢ.ɬɶ.ɟɜ.ɨɣ ɜɨ.ɞɵ ɧɚ ɨɫ.ɧɨ.ɜɟ ɤɨ.ɧɬ.ɚɤ.ɬɧ.ɨɣ 
ɤɨɚɝɭɥɹɰɢɢ, ɛɟ.ɡ ɩɪ.ɨɞ.ɨɥ.ɠɢ.ɬɟ.ɥɶ.ɧɨ.ɝɨ ɨɬɫɬɚɢɜɚɧɢɹ, ɯɚ.ɪɚ.ɤɬ.ɟɪ.ɢɡ.ɭɸ.ɬɫ.ɹ 
ɩɨ.ɜɵ.ɲɟ.ɧɧ.ɵɦ.ɢ ɫɨ.ɛɫ.ɬɜ.ɟɧ.ɧɵ.ɦɢ ɧɭ.ɠɞ.ɚɦ.ɢ ɢ ɧɟ.ɨɛ.ɯɨ.ɞɢ.ɦɨ.ɫɬ.ɶɸ 
ɞɨ.ɩɨ.ɥɧ.ɢɬ.ɟɥ.ɶɧ.ɵɯ ɦɟ.ɪ ɩɨ ɫɧ.ɢɠ.ɟɧ.ɢɸ ɪɹ.ɞɚ ɧɨ.ɪɦ.ɢɪ.ɭɟ.ɦɵ.ɯ ɩɨɤɚɡɚɬɟɥɟɣ, ɬɚ.ɤɢ.ɯ 
ɤɚ.ɤ ɠɟ.ɥɟ.ɡɨ ɢ ɦɚɪɝɚɧɟɰ; 

− ɜɵ.ɩɨ.ɥɧ.ɢɬ.ɶ ɪɟ.ɤɨ.ɧɫ.ɬɪ.ɭɤ.ɰɢ.ɸ ɢ ɪɟ.ɦɨ.ɧɬ ɫɤ.ɨɪ.ɵɯ ɮɢ.ɥɶ.ɬɪ.ɨɜ ɫ ɡɚ.ɦɟ.ɧɨ.ɣ 
ɞɪ.ɟɧ.ɚɠ.ɧɵ.ɯ  

− ɬɪɭɛɨɩɪɨɜɨɞɨɜ, ɮɢ.ɥɶ.ɬɪ.ɭɸ.ɳɟ.ɣ ɡɚɝɪɭɡɤɢ, ɝɢ.ɞɪ.ɨɢ.ɡɨ.ɥɹ.ɰɢ.ɢ ɢ 
ɯɢɦɡɚɳɢɬɵ; 

− ɜɵ.ɩɨ.ɥɧ.ɢɬ.ɶ ɨɱɢɫɬɤɭ, ɝɢ.ɞɪ.ɨɢ.ɡɨ.ɥɹ.ɰɢ.ɸ ɪɟ.ɡɟ.ɪɜ.ɭɚ.ɪɨ.ɜ ɨɱ.ɢɳ.ɟɧ.ɧɨ.ɣ ɜɨɞɵ. 
ɉɪ.ɟɞ.ɭɫ.ɦɨ.ɬɪ.ɟɧ.ɧɵ.ɯ ɦɟ.ɪ ɩɨ ɨɱ.ɢɫ.ɬɤ.ɟ ɢɫ.ɯɨ.ɞɧ.ɨɣ ɜɨ.ɞɵ ɩɨ.ɫɥ.ɟ 

ɪɟ.ɤɨ.ɧɫ.ɬɪ.ɭɤ.ɰɢ.ɢ ɏȼ.Ɉ-.2 Ɍɟ.ɯɧ.ɨɥ.ɨɝ.ɢɱ.ɟɫ.ɤɚ.ɹ ɫɯ.ɟɦ.ɚ ɫɨ.ɨɪ.ɭɠ.ɟɧ.ɢɣ ɩɨ.ɫɥ.ɟ 
ɪɟ.ɤɨ.ɧɫ.ɬɪ.ɭɤ.ɰɢ.ɢ ɚɧ.ɚɥ.ɨɝ.ɢɱ.ɧɚ ɫɯ.ɟɦ.ɟ ɏȼɈ-2. Ⱦɥ.ɹ ɨɱ.ɢɫ.ɬɤ.ɢ ɩɪ.ɨɞ.ɭɜ.ɨɱ.ɧɵ.ɯ 
ɫɬ.ɨɱ.ɧɵ.ɯ ɜɨ.ɞ ɩɪ.ɟɞ.ɥɚ.ɝɚ.ɟɬ.ɫɹ ɩɪ.ɢɦ.ɟɧ.ɢɬ.ɶ ɬɟ.ɯɧ.ɨɥ.ɨɝ.ɢɸ ɨɬ.ɫɬ.ɚɢ.ɜɚ.ɧɢ.ɹ ɲɥ.ɚɦ.ɨɜ.ɵɯ 
ɜɨ.ɞ ɜ ɨɬ.ɫɬ.ɨɣ.ɧɢ.ɤɚ.ɯ ɬɨɧɤɨɫɥɨɣɧɵɯ, ɫ ɨɛ.ɟɡ.ɜɨ.ɠɢ.ɜɚ.ɧɢ.ɟɦ ɲɥ.ɚɦ.ɚ ɧɚ ɞɟ.ɝɢ.ɞɪ.ɚɬ.ɨɪ.ɚɯ 
ɲɧ.ɟɤ.ɨɜ.ɵɯ ɫ ɜɵ.ɞɟ.ɥɟ.ɧɢ.ɟɦ ɨɛ.ɜɨ.ɞɧ.ёɧ.ɧɨ.ɝɨ ɲɥ.ɚɦ.ɚ ɢ ɨɫ.ɜɟ.ɬɥ.ɟɧ.ɢɟ.ɦ ɩɪ.ɨɞ.ɭɜ.ɨɱ.ɧɵ.ɯ 
ɫɬ.ɨɱ.ɧɵ.ɯ ɜɨɞ.  

  
4.3 Ɉɩ.ɢɫ.ɚɧ.ɢɟ ɤɨ.ɦɩ.ɨɧ.ɨɜ.ɨɱ.ɧɵ.ɯ ɪɟ.ɲɟ.ɧɢ.ɣ ɝɥ.ɚɜ.ɧɨ.ɝɨ ɤɨ.ɪɩ.ɭɫ.ɚ  
 
ȼ ɝɥ.ɚɜ.ɧɨ.ɦ ɤɨ.ɪɩ.ɭɫ.ɟ ɪɚ.ɫɩ.ɨɥ.ɚɝ.ɚɟ.ɬɫ.ɹ ɬɪ.ɢ ɛɥ.ɨɤ.ɚ ɉȽ.ɍ-.11.7 ɧɚ ɛɚ.ɡɟ 

ɝɚ.ɡɨ.ɬɭ.ɪɛ.ɢɧ.ɧɨ.ɣ ɭɫ.ɬɚ.ɧɨ.ɜɤ.ɢ 6F.03 ɫ ɤɨ.ɬɥ.ɨɦ.-ɭ.ɬɢ.ɥɢ.ɡɚ.ɬɨ.ɪɨ.ɦ ɉ-.88 ɢ 
ɩɚ.ɪɨ.ɬɭ.ɪɛ.ɢɧ.ɧɨ.ɣ ɭɫ.ɬɚ.ɧɨ.ɜɤ.ɨɣ ɄɌ-28/35-8,8/0,1, ɚ ɬɚ.ɤɠ.ɟ ɜɫ.ɩɨ.ɦɨ.ɝɚ.ɬɟ.ɥɶ.ɧɨ.ɟ 
ɨɛɨɪɭɞɨɜɚɧɢɟ. 
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     Ʉɨ.ɦɩ.ɨɧ.ɨɜ.ɤɚ ɨɛ.ɨɪ.ɭɞ.ɨɜ.ɚɧ.ɢɹ ɝɥ.ɚɜ.ɧɨ.ɝɨ ɤɨ.ɪɩ.ɭɫ.ɚ ɩɪ.ɢɧ.ɹɬ.ɚ ɦɨɧɨɛɥɨɱɧɚɹ. 
Ɋɚ.ɫɩ.ɨɥ.ɨɠ.ɟɧ.ɢɟ ɬɭ.ɪɛ.ɢɧ – ɩɨɩɟɪɟɱɧɨɟ, ɩɚ.ɪɚ.ɥɥ.ɟɥ.ɶɧ.ɨ ɰɢ.ɮɪ.ɨɜ.ɵɦ ɨɫ.ɹɦ ɡɞɚɧɢɹ. 

    ȼ ɩɨ.ɩɟ.ɪɟ.ɱɧ.ɨɦ ɪɚ.ɡɪ.ɟɡ.ɟ ɝɥ.ɚɜ.ɧɵ.ɣ ɤɨ.ɪɩ.ɭɫ ɏɌ.ɗɐ.-4 ɩɪ.ɟɞ.ɫɬ.ɚɜ.ɥɹ.ɟɬ ɫɨ.ɛɨ.ɣ 
ɞɜ.ɭɯ.ɩɪ.ɨɥ.ɟɬ.ɧɨ.ɟ ɡɞ.ɚɧ.ɢɟ ɫ ɩɪ.ɢɫ.ɬɪ.ɨɣ.ɤɚ.ɦɢ ɜ ɫɨ.ɫɬ.ɚɜ.ɟ ɫɥ.ɟɞ.ɭɸ.ɳɢ.ɯ ɨɬɞɟɥɟɧɢɣ: 

− ɬɭ.ɪɛ.ɢɧ.ɧɨ.ɟ ɨɬɞɟɥɟɧɢɟ; 
− ɬɟ.ɯɧ.ɨɥ.ɨɝ.ɢɱ.ɟɫ.ɤɚ.ɹ ɷɬɚɠɟɪɤɚ; 
− ɤɨ.ɬɟ.ɥɶ.ɧɨ.ɟ ɨɬɞɟɥɟɧɢɟ; 
− ɷɥ.ɟɤ.ɬɪ.ɨɬ.ɟɯ.ɧɢ.ɱɟ.ɫɤ.ɢɟ ɩɨ.ɦɟ.ɳɟ.ɧɢ.ɹ (ɩɪɢɫɬɪɨɣɤɚ); 
− ɩɨ.ɦɟ.ɳɟ.ɧɢ.ɹ ɜɨ.ɞɨ.ɩɨ.ɞɝ.ɨɬ.ɨɜ.ɤɢ (ɩɪɢɫɬɪɨɣɤɚ); 
− ɚɞ.ɦɢ.ɧɢ.ɫɬ.ɪɚ.ɬɢ.ɜɧ.ɨ ɛɵ.ɬɨ.ɜɨ.ɣ ɤɨ.ɪɩ.ɭɫ (ɩɪɢɫɬɪɨɣɤɚ); 
− ɛɥ.ɨɤ.ɢ ɨɬ.ɤɥ.ɸɱ.ɚɸ.ɳɟ.ɣ ɚɪ.ɦɚ.ɬɭ.ɪɵ (ɩɪɢɫɬɪɨɣɤɢ); 
− ɪɟ.ɦɨ.ɧɬ.ɧɵ.ɟ ɦɚ.ɫɬ.ɟɪ.ɫɤ.ɢɟ (ɩɪɢɫɬɪɨɣɤɚ). 
Ʉɚ.ɪɤ.ɚɫ ɝɥ.ɚɜ.ɧɨ.ɝɨ ɤɨ.ɪɩ.ɭɫ.ɚ ɩɪ.ɢɧ.ɹɬ ɦɟ.ɬɚ.ɥɥ.ɢɱ.ɟɫ.ɤɢ.ɣ ɫ ɲɚ.ɝɨ.ɦ ɤɨ.ɥɨ.ɧɧ 6 ɦ. 

Ⱦɥ.ɢɧ.ɚ ɜ ɨɫ.ɹɯ Ⱥ1.-Ƚ –81,0 ɦ. ɒɢ.ɪɢ.ɧɚ ɜ ɨɫ.ɹɯ ɛɟ.ɡ ɭɱ.ɟɬ.ɚ ɩɪ.ɢɫ.ɬɪ.ɨɟ.ɤ – 198,0 ɦ. 
 
4.3.1 Ɍɭ.ɪɛ.ɢɧ.ɧɨ.ɟ ɨɬ.ɞɟ.ɥɟ.ɧɢ.ɟ 
 
Ɍɭ.ɪɛ.ɢɧ.ɧɨ.ɟ ɨɬ.ɞɟ.ɥɟ.ɧɢ.ɟ ɪɚ.ɫɩ.ɨɥ.ɚɝ.ɚɟ.ɬɫ.ɹ ɜ ɩɪ.ɨɥ.ɟɬ.ɟ 36,0 ɦ ɜ ɨɫ.ɹɯ Ⱥ-.Ȼ ɫ 

ɨɬ.ɦɟ.ɬɤ.ɨɣ ɤɨ.ɧɞ.ɟɧ.ɫɚ.ɰɢ.ɨɧ.ɧɨ.ɝɨ ɩɨ.ɥɚ 0,000 ɦ. 
Ɉɬ.ɦɟ.ɬɤ.ɚ ɨɩ.ɟɪ.ɚɬ.ɢɜ.ɧɨ.ɝɨ ɨɛ.ɫɥ.ɭɠ.ɢɜ.ɚɧ.ɢɹ ɬɭ.ɪɛ.ɢɧ ɩɪ.ɢɧ.ɹɬ.ɚ +8,100 ɦ. 
ȼ ɬɭ.ɪɛ.ɢɧ.ɧɨ.ɦ ɨɬ.ɞɟ.ɥɟ.ɧɢ.ɢ ɩɨ.ɩɟ.ɪɟ.ɱɧ.ɨ ɪɚ.ɫɩ.ɨɥ.ɚɝ.ɚɸ.ɬɫ.ɹ ɬɪ.ɢ 

ɬɟ.ɩɥ.ɨɮ.ɢɤ.ɚɰ.ɢɨ.ɧɧ.ɵɟ ɬɭ.ɪɛ.ɢɧ.ɵ ɢ ɬɪ.ɢ ɝɚ.ɡɨ.ɜɵ.ɟ ɬɭɪɛɢɧɵ. Ɍɟ.ɩɥ.ɨɮ.ɢɤ.ɚɰ.ɢɨ.ɧɧ.ɵɟ 
ɬɭ.ɪɛ.ɢɧ.ɵ ɬɢ.ɩɚ ɄɌ-28/35-8,8/0,1 ɜ ɨɫ.ɹɯ 2-6, 18.-2.2 ɢ 24.-2.8 ɫɨ ɜɫ.ɩɨ.ɦɨ.ɝɚ.ɬɟ.ɥɶ.ɧɵ.ɦ 
ɨɛɨɪɭɞɨɜɚɧɢɟɦ, ɪɟ.ɝɟ.ɧɟ.ɪɚ.ɬɢ.ɜɧ.ɨɣ ɝɪɭɩɩɨɣ, ɧɚ.ɫɨ.ɫɚ.ɦɢ ɨɯ.ɥɚ.ɠɞ.ɚɸ.ɳɟ.ɣ ɜɨɞɵ.  

Ƚɚ.ɡɨ.ɬɭ.ɪɛ.ɢɧ.ɧɵ.ɟ ɭɫ.ɬɚ.ɧɨ.ɜɤ.ɢ 6F.03 ɜ ɨɫ.ɹɯ 6-12, 12.-1.8 ɢ 28.-3.4 ɫɨ 
ɜɫ.ɩɨ.ɦɨ.ɝɚ.ɬɟ.ɥɶ.ɧɵ.ɦ ɨɛ.ɨɪ.ɭɞ.ɨɜ.ɚɧ.ɢɟ.ɦ ɜ ɦɨ.ɞɭ.ɥɶ.ɧɨ.ɦ ɢɫɩɨɥɧɟɧɢɢ. Ƚɚ.ɡɨ.ɜɵ.ɟ 
ɬɭɪɛɢɧɵ, ɪɚ.ɫɩ.ɨɥ.ɨɠ.ɟɧ.ɧɵ.ɟ ɜ ɨɫ.ɹɯ 6-18, ɨɫ.ɧɚ.ɳɟ.ɧɵ ɨɛ.ɳɢ.ɦɢ ɦɨ.ɞɭ.ɥɹ.ɦɢ ɋɉ.ɑ ɢ 
ɩɪ.ɨɦ.ɵɜ.ɤɢ ɤɨɦɩɪɟɫɫɨɪɚ, ɭɫ.ɬɚ.ɧɨ.ɜɤ.ɚ ɚɧ.ɬɢ.ɨɛ.ɥɟ.ɞɟ.ɧɢ.ɬɟ.ɥɶ.ɧɨ.ɣ ɫɢ.ɫɬ.ɟɦ.ɵ 
ɜɵ.ɩɨ.ɥɧ.ɟɧ.ɚ ɬɚ.ɤɠ.ɟ ɨɞ.ɧɚ ɧɚ ɞɜ.ɟ ɝɚ.ɡɨ.ɜɵ.ɟ ɬɭɪɛɢɧɵ. 

Ⱦɥ.ɹ ɜɵ.ɩɨ.ɥɧ.ɟɧ.ɢɹ ɪɟ.ɦɨ.ɧɬ.ɧɵ.ɯ ɪɚ.ɛɨ.ɬ ɩɪ.ɟɞ.ɭɫ.ɦɨ.ɬɪ.ɟɧ.ɵ ɪɟ.ɦɨ.ɧɬ.ɧɵ.ɟ 
ɩɥ.ɨɳ.ɚɞ.ɤɢ ɜ ɨɫ.ɹɯ 1-.2 ɢ 22.-2.4 

Ʉɨ.ɦɩ.ɨɧ.ɨɜ.ɤɨ.ɣ ɬɭ.ɪɛ.ɨɭ.ɫɬ.ɚɧ.ɨɜ.ɨɤ ɩɪ.ɟɞ.ɭɫ.ɦɚ.ɬɪ.ɢɜ.ɚɸ.ɬɫ.ɹ ɧɟ.ɨɛ.ɯɨ.ɞɢ.ɦɵ.ɟ 
ɩɪ.ɨɯ.ɨɞ.ɵ ɞɥ.ɹ ɨɛ.ɟɫ.ɩɟ.ɱɟ.ɧɢ.ɹ ɨɛ.ɫɥ.ɭɠ.ɢɜ.ɚɧ.ɢɹ ɢ ɪɟ.ɦɨ.ɧɬ.ɚ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɚɪ.ɦɚ.ɬɭ.ɪɵ 
ɢ ɬɪɭɛɨɩɪɨɜɨɞɨɜ, ɦɟ.ɫɬ.ɚ ɞɥ.ɹ ɩɪ.ɨɤ.ɥɚ.ɞɤ.ɢ ɤɚ.ɛɟ.ɥɶ.ɧɵ.ɯ ɬɪɚɫɫ. ȼɵ.ɫɨ.ɬɚ ɬɭ.ɪɛ.ɢɧ.ɧɨ.ɝɨ 
ɨɬ.ɞɟ.ɥɟ.ɧɢ.ɹ ɩɪ.ɢɧ.ɹɬ.ɚ +25,400 ɦ ɩɨ ɧɢ.ɡɭ ɮɟɪɦ, ɢɫ.ɯɨ.ɞɹ ɢɡ ɭɫ.ɬɚ.ɧɨ.ɜɤ.ɢ ɦɨ.ɫɬ.ɨɜ.ɨɝ.ɨ 
ɤɪɚɧɚ. ȼ ɬɭ.ɪɛ.ɢɧ.ɧɨ.ɦ ɨɬ.ɞɟ.ɥɟ.ɧɢ.ɢ ɭɫ.ɬɚ.ɧɚ.ɜɥ.ɢɜ.ɚɸ.ɬɫ.ɹ ɞɜ.ɚ ɦɨ.ɫɬ.ɨɜ.ɵɯ ɤɪ.ɚɧ.ɚ 
ɝɪ.ɭɡ.ɨɩ.ɨɞ.ɴɟ.ɦɧ.ɨɫ.ɬɶ.ɸ 32./5 ɬɨ.ɧɧ ɤɚɠɞɵɣ, ɤɨ.ɬɨ.ɪɵ.ɟ ɜɵ.ɛɢ.ɪɚ.ɥɢ.ɫɶ ɢɫ.ɯɨ.ɞɹ ɢɡ 
ɪɚ.ɫɱ.ɟɬ.ɚ ɩɨ.ɞɴ.ɟɦ.ɚ ɫɚ.ɦɨ.ɣ ɬɹ.ɠɟ.ɥɨ.ɣ ɞɟ.ɬɚ.ɥɢ ɬɭɪɛɨɚɝɪɟɝɚɬɨɜ. Ɉɬ.ɦɟ.ɬɤ.ɚ 
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ɩɨ.ɞɤ.ɪɚ.ɧɨ.ɜɵ.ɯ ɪɟ.ɥɶ.ɫɨ.ɜ +21,500 ɦ, ɨɬ.ɦɟ.ɬɤ.ɚ ɨɫ.ɧɨ.ɜɧ.ɨɝ.ɨ ɤɪ.ɸɤ.ɚ ɦɨ.ɫɬ.ɨɜ.ɨɝ.ɨ ɤɪ.ɚɧ.ɚ 
+21,200 ɦ. ȼɞ.ɨɥ.ɶ ɨɫ.ɢ Ⱥ, ɩɪ.ɟɞ.ɭɫ.ɦɚ.ɬɪ.ɢɜ.ɚɟ.ɬɫ.ɹ ɚɜ.ɬɨ.ɦɨ.ɛɢ.ɥɶ.ɧɵ.ɣ ɩɪɨɟɡɞ. 

 
4.3.2 Ʉɨ.ɬɟ.ɥɶ.ɧɨ.ɟ ɨɬ.ɞɟ.ɥɟ.ɧɢ.ɟ 
 
Ʉɨ.ɬɟ.ɥɶ.ɧɨ.ɟ ɨɬ.ɞɟ.ɥɟ.ɧɢ.ɟ ɪɚ.ɫɩ.ɨɥ.ɚɝ.ɚɟ.ɬɫ.ɹ ɜ ɨɫ.ɹɯ Ȼ-Ƚ, 6-.18 ɢ 28.-3.4 ɫ 

ɩɪ.ɨɥ.ɟɬ.ɨɦ 36,0 ɦ. ȼ ɨɫ.ɹɯ 8-11, 14.-1.7 ɢ 30.-3.3 ɭɫ.ɬɚ.ɧɚ.ɜɥ.ɢɜ.ɚɸ.ɬɫ.ɹ ɤɨ.ɬɥ.ɵ-
.ɭɬ.ɢɥ.ɢɡ.ɚɬ.ɨɪ.ɵ ɩɨ ɬɢ.ɩɭ ɉ-.88 ɫɨ ɜɫ.ɩɨ.ɦɨ.ɝɚ.ɬɟ.ɥɶ.ɧɵ.ɦ ɨɛɨɪɭɞɨɜɚɧɢɟɦ. Ƚɪ.ɭɩ.ɩɵ 
ɩɢ.ɬɚ.ɬɟ.ɥɶ.ɧɵ.ɯ ɧɚ.ɫɨ.ɫɨ.ɜ ɪɚ.ɫɩ.ɨɥ.ɚɝ.ɚɸ.ɬɫ.ɹ ɜ ɨɫ.ɹɯ 8-9, 14.-1.5 ɢ 30.-3.1 ɧɚ ɨɬ.ɦɟ.ɬɤ.ɟ 
0,000 ɦ. Ⱦɜ.ɚ ɩɭ.ɫɤ.ɨɜ.ɵɯ ɩɚ.ɪɨ.ɜɵ.ɯ ɤɨ.ɬɥ.ɚ ɌɌ.20.0 ɪɚ.ɫɩ.ɨɥ.ɨɠ.ɟɧ.ɵ ɜ ɨɫ.ɹɯ Ȼ-Ƚ, 12.-1.4 
ɧɚ ɨɬ.ɦɟ.ɬɤ.ɟ 0,000. 

Ʉɨ.ɬɟ.ɥɶ.ɧɨ.ɟ ɨɬ.ɞɟ.ɥɟ.ɧɢ.ɟ ɫ ɨɬ.ɦɟ.ɬɤ.ɨɣ ɩɨ ɧɢ.ɡɭ ɮɟ.ɪɦ +29,000 ɦ. Ⱦɥ.ɹ 
ɜɵ.ɩɨ.ɥɧ.ɟɧ.ɢɹ ɪɟ.ɦɨ.ɧɬ.ɧɵ.ɯ ɪɚ.ɛɨ.ɬ ɩɪ.ɟɞ.ɭɫ.ɦɨ.ɬɪ.ɟɧ.ɵ ɪɟ.ɦɨ.ɧɬ.ɧɵ.ɟ ɩɥ.ɨɳ.ɚɞ.ɤɢ ɜ ɨɫ.ɹɯ 
8-9, 14.-1.5 ɢ 30-31. ȼ ɨɫ.ɹɯ 7-8, 11-12, 29.-3.0 ɩɪ.ɟɞ.ɭɫ.ɦɨ.ɬɪ.ɟɧ.ɵ ɚɜ.ɬɨ.ɦɨ.ɛɢ.ɥɶ.ɧɵ.ɟ 
ɜɴɟɡɞɵ. ɉɨ ɚɜ.ɬɨ.ɦɨ.ɛɢ.ɥɶ.ɧɨ.ɦɭ ɜɴ.ɟɡ.ɞɭ ɜ ɨɫ.ɹɯ 11.-1.2 ɜɨ ɜɪ.ɟɦ.ɹ ɦɨ.ɧɬ.ɚɠ.ɚ 
ɨɫ.ɭɳ.ɟɫ.ɬɜ.ɥɹ.ɟɬ.ɫɹ ɞɨ.ɫɬ.ɚɜ.ɤɚ ɦɨ.ɞɭ.ɥɟ.ɣ ɝɚ.ɡɨ.ɜɨ.ɣ ɬɭɪɛɢɧɵ.  

Ɇɨ.ɧɬ.ɚɠ ɤɨ.ɬɥ.ɚ-.ɭɬ.ɢɥ.ɢɡ.ɚɬ.ɨɪ.ɚ ɜɟ.ɞɟ.ɬɫ.ɹ ɚɜ.ɬɨ.ɤɪ.ɚɧ.ɨɦ ɞɨ ɜɨ.ɡɜ.ɟɞ.ɟɧ.ɢɹ 
ɨɝ.ɪɚ.ɠɞ.ɚɸ.ɳɢ.ɯ ɤɨ.ɧɫ.ɬɪ.ɭɤ.ɰɢ.ɣ ɤɨ.ɬɟ.ɥɶ.ɧɨ.ɝɨ ɨɬɞɟɥɟɧɢɹ. 

Ɉɬ.ɜɨ.ɞ ɞɵ.ɦɨ.ɜɵ.ɯ ɝɚ.ɡɨ.ɜ ɨɬ ɤɚ.ɠɞ.ɨɝ.ɨ ɤɨ.ɬɥ.ɚ-.ɭɬ.ɢɥ.ɢɡ.ɚɬ.ɨɪ.ɚ ɨɫ.ɭɳ.ɟɫ.ɬɜ.ɥɹ.ɟɬ.ɫɹ 
ɱɟ.ɪɟ.ɡ ɫɜ.ɨɸ ɞɵ.ɦɨ.ɜɭ.ɸ ɬɪ.ɭɛ.ɭ ɜɵ.ɫɨ.ɬɨ.ɣ 40 ɦ, ɞɢ.ɚɦ.ɟɬ.ɪɨ.ɦ 4,0 ɦ. Ɉɬ.ɜɨ.ɞ ɞɵ.ɦɨ.ɜɵ.ɯ 
ɝɚ.ɡɨ.ɜ ɨɬ ɞɜ.ɭɯ ɩɭ.ɫɤ.ɨɜ.ɵɯ ɩɚ.ɪɨ.ɜɵ.ɯ ɤɨ.ɬɥ.ɨɜ ɨɫ.ɭɳ.ɟɫ.ɬɜ.ɥɹ.ɟɬ.ɫɹ ɱɟ.ɪɟ.ɡ ɞɵ.ɦɨ.ɜɭ.ɸ 
ɬɪ.ɭɛ.ɭ ɜɵ.ɫɨ.ɬɨ.ɣ 30 ɦ, ɞɢ.ɚɦ.ɟɬ.ɪɨ.ɦ 1,5 ɦ. 

   
4.3.3 Ɍɟ.ɯɧ.ɨɥ.ɨɝ.ɢɱ.ɟɫ.ɤɚ.ɹ ɷɬ.ɚɠ.ɟɪ.ɤɚ 
 
Ɍɟ.ɯɧ.ɨɥ.ɨɝ.ɢɱ.ɟɫ.ɤɚ.ɹ ɷɬ.ɚɠ.ɟɪ.ɤɚ ɪɚ.ɫɩ.ɨɥ.ɚɝ.ɚɟ.ɬɫ.ɹ ɜ ɨɫ.ɹɯ Ȼ-ȼ, 1-.6 ɢ 18.-2.8 ɫ 

ɩɪ.ɨɥ.ɟɬ.ɨɦ 12,0 ɦ. ȼɵ.ɫɨ.ɬɚ ɷɬ.ɚɠ.ɟɪ.ɤɢ ɩɨ ɧɢ.ɡɭ ɮɟ.ɪɦ 29,0 ɦ.  
ȼ ɬɟ.ɯɧ.ɨɥ.ɨɝ.ɢɱ.ɟɫ.ɤɨ.ɣ ɷɬ.ɚɠ.ɟɪ.ɤɟ ɪɚɫɩɨɥɚɝɚɟɬɫɹ: 
− ɧɚ ɨɬ.ɦɟ.ɬɤ.ɟ 0,000 ɦ – ɝɪ.ɭɩ.ɩɚ ɫɟ.ɬɟ.ɜɵ.ɯ ɧɚɫɨɫɨɜ; 
− ɧɚ ɨɬ.ɦɟ.ɬɤ.ɟ +8,100 ɦ – ɬɪ.ɭɛ.ɨɩ.ɪɨ.ɜɨ.ɞɧ.ɵɣ ɷɬ.ɚɠ ɫ ɷɤɫɩɪɟɫɫ-

ɥɚɛɨɪɚɬɨɪɢɟɣ; 
− ɧɚ ɨɬ.ɦɟ.ɬɤ.ɟ +12,000 ɦ – ɬɟ.ɯɧ.ɢɱ.ɟɫ.ɤɢ.ɣ ɷɬɚɠ; 
− ɧɚ ɨɬ.ɦɟ.ɬɤ.ɟ +16,500 ɦ – ɊɈɍ, ȻɊɈɍ, ɞɟ.ɚɷ.ɪɚ.ɬɨ.ɪ ɩɭ.ɫɤ.ɨɜ.ɨɝ.ɨ ɩɚ.ɪɨ.ɜɨ.ɝɨ 

ɤɨɬɥɚ. 
Ⱦɥ.ɹ ɨɛ.ɫɥ.ɭɠ.ɢɜ.ɚɧ.ɢɹ ɫɟ.ɬɟ.ɜɵ.ɯ ɧɚ.ɫɨ.ɫɨ.ɜ ɩɪ.ɟɞ.ɭɫ.ɦɨ.ɬɪ.ɟɧ ɨɞ.ɧɨ.ɛɚ.ɥɨ.ɱɧ.ɵɣ 

ɩɨ.ɞɜ.ɟɫ.ɧɨ.ɣ ɤɪ.ɚɧ ɝɪ.ɭɡ.ɨɩ.ɨɞ.ɴɟ.ɦɧ.ɨɫ.ɬɶ.ɸ 10 ɬ. Ⱦɥ.ɹ ɨɛ.ɫɥ.ɭɠ.ɢɜ.ɚɧ.ɢɹ 
ɜɟ.ɧɬ.ɢɥ.ɹɰ.ɢɨ.ɧɧ.ɨɝ.ɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɊɈ.ɍ ɢ ȻɊ.Ɉɍ ɩɪ.ɟɞ.ɭɫ.ɦɨ.ɬɪ.ɟɧ ɨɞ.ɧɨ.ɛɚ.ɥɨ.ɱɧ.ɵɣ 
ɩɨ.ɞɜ.ɟɫ.ɧɨ.ɣ ɤɪ.ɚɧ ɝɪ.ɭɡ.ɨɩ.ɨɞ.ɴɟ.ɦɧ.ɨɫ.ɬɶ.ɸ 10 ɬ. 
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5 ɗɤ.ɨɧ.ɨɦ.ɢɱ.ɟɫ.ɤɚ.ɹ ɱɚ.ɫɬ.ɶ 
 

Ɋɚ.ɫɱ.ёɬ ɨɫ.ɧɨ.ɜɧ.ɵɯ ɬɟ.ɯɧ.ɢɤ.ɨ-.ɷɤ.ɨɧ.ɨɦ.ɢɱ.ɟɫ.ɤɢ.ɯ ɩɨ.ɤɚ.ɡɚ.ɬɟ.ɥɟ.ɣ 

ɩɪ.ɨɟ.ɤɬ.ɢɪ.ɭɟ.ɦɨ.ɣ ɩɚ.ɪɨ.ɝɚ.ɡɨ.ɜɨ.ɣ ɷɥɟɤɬɪɨɫɬɚɧɰɢɢ: 

ɋɬ.ɚɧ.ɰɢ.ɹ ɦɨ.ɳɧ.ɨɫ.ɬɶ.ɸ 35.1 Ɇȼ.Ɍ 
ɉɚ.ɪ.ɨɝ.ɚɡ.ɨɜ.ɚɹ ɭɫ.ɬɚ.ɧɨ.ɜɤ.ɚ ɉȽ.ɍ-.11.7 ɯ3. 
Ɋɚ.ɫɱ.ɟɬ ɩɪ.ɨɢ.ɡɜ.ɨɞ.ɢɦ ɞɥ.ɹ ɫɥ.ɟɞ.ɭɸ.ɳɟ.ɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ: 
ɝɚ.ɡɨ.ɜɚ.ɹ ɬɭ.ɪɛ.ɢɧ.ɚ 6F...03.-.8.2 Ɇȼɬ; 
ɤɨ.ɬɟ.ɥ-.ɭɬ.ɢɥ.ɢɡ.ɚɬ.ɨɪ ɉ-88; 
ɩɚ.ɪɨ.ɜɚ.ɹ ɬɭ.ɪɛ.ɢɧ.ɚ Ɍ-.28./.35 Ɇȼɬ, ɦɨ.ɳɧ.ɨɫ.ɬɶ ɬɟ.ɩɥ.ɨɜ.ɨɝ.ɨ ɨɬ.ɛɨ.ɪɚ 63,3 

Ƚɤɚɥ/ɱ. 
ɉɪ.ɟɞ.ɥɨ.ɠɟ.ɧɧ.ɵɣ ɜɚ.ɪɢ.ɚɧ.ɬ ɜ ɫɨ.ɜɨ.ɤɭ.ɩɧ.ɨɫ.ɬɢ ɫ ɜɨ.ɞɨ.ɝɪ.ɟɣ.ɧɨ.ɣ ɤɨ.ɬɟ.ɥɶ.ɧɨ.ɣ 

ɩɨ.ɥɧ.ɨɫ.ɬɶ.ɸ ɩɟ.ɪɟ.ɤɪ.ɵɜ.ɚɟ.ɬ ɬɟ.ɩɥ.ɨɜ.ɭɸ ɧɚ.ɝɪ.ɭɡ.ɤɭ ɫɭ.ɳɟ.ɫɬ.ɜɭ.ɸɳ.ɟɣ ɏɚ.ɛɚ.ɪɨ.ɜɫ.ɤɨ.ɣ 
Ɍɗɐ-1. Ɍɚ.ɤ ɠɟ ɢɦ.ɟɟ.ɬɫ.ɹ ɡɚ.ɩɚ.ɫ ɩɨ ɬɟ.ɩɥ.ɨɜ.ɨɣ ɢ ɷɥ.ɟɤ.ɬɪ.ɢɱ.ɟɫ.ɤɨ.ɣ ɷɧ.ɟɪ.ɝɢ.ɢ ɫ ɭɱ.ɟɬ.ɨɦ 
ɩɪ.ɨɝ.ɧɨ.ɡɧ.ɨɝ.ɨ ɩɪ.ɢɪ.ɨɫ.ɬɚ ɩɨ.ɬɪ.ɟɛ.ɥɟ.ɧɢ.ɹ ɷɧ.ɟɪ.ɝɢ.ɢ ɜ ɝ. ɏɚ.ɛɚ.ɪɨ.ɜɫ.ɤ ɜ ɡɨ.ɧɟ 
ɨɛ.ɫɥ.ɭɠ.ɢɜ.ɚɧ.ɢɹ ɏɚ.ɛɚ.ɪɨ.ɜɫ.ɤɨ.ɣ Ɍɗɐ-1. 
Ɍɚ.ɛɥ.ɢɰ.ɚ 5..1 – Ɉɫ.ɧɨ.ɜɧ.ɵɟ ɬɟ.ɯɧ.ɢɤ.ɨ-.ɷɤ.ɨɧ.ɨɦ.ɢɱ.ɟɫ.ɤɢ.ɟ ɩɨ.ɤɚ.ɡɚ.ɬɟ.ɥɢ ɫɬ.ɚɧ.ɰɢ.ɢ 

ɇɚ.ɢɦ.ɟɧ.ɨɜ.ɚɧ.ɢɟ ɩɨ.ɤɚ.ɡɚ.ɬɟ.ɥɹ 

Ɂɧ.ɚɱ.ɟɧ.ɢɟ  
ɩɨ 

. 
ɤɚ 

. 
ɡɚ 

. 
ɬɟ 

. 
ɥɹ 

ɍɫ.ɬɚ.ɧɨ.ɜɥ.ɟɧ.ɧɚ.ɹ ɦɨɳɧɨɫɬɶ, Ɇȼ.ɬ 351 
ɋɨ.ɫɬ.ɚɜ ɨɫ.ɧɨ.ɜɧ.ɨɝ.ɨ ɨɛ.ɨɪ.ɭɞ.ɨɜ.ɚɧ.ɢɹ 3ɯ.(6 F0.3+.Ɍ-.28./.35.) 
ɑɢ.ɫɥ.ɨ ɱɚ.ɫɨ.ɜ ɢɫ.ɩɨ.ɥɶ.ɡɨ.ɜɚ.ɧɢ.ɹ ɭɫ.ɬɚ.ɧɨ.ɜɥ.ɟɧ.ɧɨ.ɣ ɦɨɳɧɨɫɬɢ, 
ɱ/.ɝɨ.ɞ 

7560 

Ɍɟ.ɩɥ.ɨɜ.ɚɹ ɧɚɝɪɭɡɤɚ, Ƚɤ.ɚɥ 189,9 
Ƚɨ.ɞɨ.ɜɚ.ɹ ɜɵ.ɪɚ.ɛɨ.ɬɤ.ɚ ɷɥ.ɟɤ.ɬɪ.ɢɱ.ɟɫ.ɤɨ.ɣ ɷɧ.ɟɪ.ɝɢ.ɢ (ɡ.ɚ 
ɜɵ.ɱɟ.ɬɨ.ɦ ɫ.ɧ.), ɤȼ.ɬ ɱ/.ɝɨ.ɞ 

2520882000 

Ƚɨ.ɞɨ.ɜɚ.ɹ ɜɵ.ɪɚ.ɛɨ.ɬɤ.ɚ ɬɟ.ɩɥ.ɨɜ.ɨɣ ɷɧɟɪɝɢɢ, Ƚɤ.ɚɥ./ɝ.ɨɞ 1016064 

Ɋɚ.ɫɯ.ɨɞ ɬɨ.ɩɥ.ɢɜ.ɚ ɧɚ ɉȽɍ, ɦ3.
/.ɫ 7,149 

ɉɥ.ɨɬ.ɧɨ.ɫɬ.ɶ ɝɚɡɚ, 𝜌ˆ, ɤɝ./ɦ.3 0,782 
ɇɢ.ɡɲ.ɚɹ ɬɟ.ɩɥ.ɨɬ.ɚ ɫɝ.ɨɪ.ɚɧ.ɢɹ ɝɚɡɚ, ɤȾ.ɠ/.ɤɝ 37010 
ɍɞ.ɟɥ.ɶɧ.ɵɣ ɪɚ.ɫɯ.ɨɞ ɧɚ.ɬɭ.ɪɚ.ɥɶ.ɧɨ.ɝɨ ɬɨ.ɩɥ.ɢɜ.ɚ ɧɚ ɬɟ.ɩɥ.ɨɜ.ɭɸ 
ɷɧɟɪɝɢɸ, ɦ3./.Ƚɤ.ɚɥ 

124,83 

ɍɞ.ɟɥ.ɶɧ.ɵɣ ɪɚ.ɫɯ.ɨɞ ɧɚ.ɬɭ.ɪɚ.ɥɶ.ɧɨ.ɝɨ ɬɨ.ɩɥ.ɢɜ.ɚ ɧɚ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ, ɦ3./.ɤȼ.ɬ ɱ 

0,191 
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Ⱦɨ.ɥɹ ɫɨ.ɛɫ.ɬɜ.ɟɧ.ɧɵ.ɯ ɧɭ.ɠɞ ɫɬ.ɚɧ.ɰɢ.ɢ 5% 
Ʉɚ.ɩɢ.ɬɚ.ɥɶ.ɧɵ.ɟ ɜɥɨɠɟɧɢɹ, ɦɥ.ɧ ɪɭɛ. 32818,81 
Ɍɚ.ɪɢ.ɮ ɧɚ ɨɬ.ɩɭ.ɳɟ.ɧɧ.ɭɸ ɷɥ.ɟɤ.ɬɪ.ɢɱ.ɟɫ.ɤɭ.ɸ ɷɧɟɪɝɢɸ, 
ɪɭ.ɛ/.ɤȼ.ɬ ɱ 

4,55 

Ɍɚ.ɪɢ.ɮ ɧɚ ɨɬ.ɩɭ.ɳɟ.ɧɧ.ɭɸ ɬɟ.ɩɥ.ɨɜ.ɭɸ ɷɧɟɪɝɢɸ, ɪɭ.ɛ/.Ƚɤ.ɚɥ  2799,96 
Ʉɨ.ɷɮ.ɮɢ.ɰɢ.ɟɧ.ɬ ɲɬ.ɚɬ.ɧɨ.ɝɨ ɩɟɪɫɨɧɚɥɚ, ɱɟɥ./Ɇȼɬ 0,5 
ɇɨ.ɪɦ.ɚ ɨɬ.ɱɢ.ɫɥ.ɟɧ.ɢɣ ɧɚ ɪɟ.ɦɨ.ɧɬ.ɧɨ.ɟ ɨɛ.ɫɥ.ɭɠ.ɢɜ.ɚɧ.ɢɟ ɨɬ ɤɚ.ɩ 
ɜɥ.ɨɠ.ɟɧ.ɢɣ ɜ Ɍɗ.ɋ 

25% 

ɋɪ.ɟɞ.ɧɟ.ɦɟ.ɫɹ.ɱɧ.ɵɣ ɮɨ.ɧɞ ɡ/ɩ, ɪɭ.ɛ/.ɦɟ.ɫ 73402,3 
ɇɨ.ɪɦ.ɚ ɞɢ.ɫɤ.ɨɧ.ɬɢ.ɪɨ.ɜɚ.ɧɢ.ɹ 0,1 
Ⱦɟ.ɣɫ.ɬɜ.ɭɸ.ɳɢ.ɣ ɬɚ.ɪɢ.ɮ ɧɚ ɩɨ.ɤɭ.ɩɤ.ɭ ɷ.ɷ. ɭ ɫɬɚɧɰɢɢ, 
ɪɭ.ɛ/.ɤɜ.ɬ*.ɱ 

3,93 

Ⱦɟ.ɣɫ.ɬɜ.ɭɸ.ɳɢ.ɣ ɬɚ.ɪɢ.ɮ ɧɚ ɩɨ.ɤɭ.ɩɤ.ɭ ɬ.ɷ. ɭ ɫɬɚɧɰɢɢ, 
ɪɭ.ɛ/.Ƚɤ.ɚɥ 

1917 

 
5.1 Ɉɩ.ɪɟ.ɞɟ.ɥɟ.ɧɢ.ɟ ɟɠ.ɟɝ.ɨɞ.ɧɵ.ɯ ɢɡɞɟɪɠɟɤ, ɫɜ.ɹɡ.ɚɧ.ɧɵ.ɯ ɫ ɷɤ.ɫɩ.ɥɭ.ɚɬ.ɚɰ.ɢɟ.ɣ 
 
ɗɤ.ɫɩ.ɥɭ.ɚɬ.ɚɰ.ɢɨ.ɧɧ.ɵɟ ɪɚ.ɫɯ.ɨɞ.ɵ ɜ ɩɪ.ɨɟ.ɤɬ.ɧɵ.ɯ ɬɟ.ɯɧ.ɢɤ.ɨ-.ɷɤ.ɨɧ.ɨɦ.ɢɱ.ɟɫ.ɤɢ.ɯ 

ɪɚɫɱёɬɚɯ, ɝɪ.ɭɩ.ɩɢ.ɪɭ.ɟɦ ɜ ɭɤ.ɪɭ.ɩɧ.ɟɧ.ɧɵ.ɟ ɫɬ.ɚɬ.ɶɢ ɤɚɥɶɤɭɥɹɰɢɢ, ɦɥ.ɧ ɪɭɛ/ɝɨɞ. 
 эܷ = ˕ܷ + зܷ˒ + ˃ܷ + ˕ܷ˓ + ܷ˒˓ (5.1) 

 
ɝɞ.ɟ    ܷ ˕ – ɡɚ.ɬɪ.ɚɬ.ɵ ɧɚ ɬɨɩɥɢɜɨ, ɦɥ.ɧ ɪɭɛ/ɝɨɞ; зܷ˒ – ɪɚ.ɫɯ.ɨɞ.ɵ ɧɚ ɨɩ.ɥɚ.ɬɭ ɬɪɭɞɚ, ɦɥ.ɧ ɪɭɛ/ɝɨɞ; ˃ܷ –ɚ.ɦɨ.ɪɬ.ɢɡ.ɚɰ.ɢɹ ɨɫ.ɧɨ.ɜɧ.ɵɯ ɩɪ.ɨɢ.ɡɜ.ɨɞ.ɫɬ.ɜɟ.ɧɧ.ɵɯ ɫɪɟɞɫɬɜ, ɦɥ.ɧ ɪɭɛ/ɝɨɞ; ˕ܷ˓ – ɪɚ.ɫɯ.ɨɞ.ɵ ɧɚ ɪɟ.ɦɨ.ɧɬ ɨɫ.ɧɨ.ɜɧ.ɵɯ ɫɪɟɞɫɬɜ, ɦɥ.ɧ ɪɭɛ/ɝɨɞ; ܷ˒˓ – ɩɪ.ɨɱ.ɢɟ ɪɚɫɯɨɞɵ, ɦɥ.ɧ ɪɭɛ/ɝɨɞ. 

 (1.7) 

 
ɝɞ.ɟ    ɐ – ɰɟ.ɧɚ ɬɨɩɥɢɜɚ, ɪɭɛ/ɦ3; 

bɬ –ɭ.ɞɟ.ɥɶ.ɧɵ.ɣ ɪɚ.ɫɯ.ɨɞ ɬɨ.ɩɥ.ɢɜ.ɚ ɧɚ ɜɵ.ɪɚ.ɛɨ.ɬɤ.ɭ ɬɟɩɥɚ, ɦ3/Ƚɤɚɥ, ɬɚ.ɛɥ.ɢɰ.ɚ 5.1;  
Wɬ – ɜɵ.ɪɚ.ɛɨ.ɬɤ.ɚ ɬɟ.ɩɥ.ɨɜ.ɨɣ ɷɧɟɪɝɢɢ, Ƚɤɚɥ, ɬɚ.ɛɥ.ɢɰ.ɚ 5.1; 
bɷ –ɭ.ɞɟ.ɥɶ.ɧɵ.ɣ ɪɚ.ɫɯ.ɨɞ ɬɨ.ɩɥ.ɢɜ.ɚ ɧɚ ɜɵ.ɪɚ.ɛɨ.ɬɤ.ɭ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, ɦ3./.ɤȼ.ɬ ɱ, 

ɬɚ.ɛɥ.ɢɰ.ɚ 1.1; 
Wɷ – ɜ.ɵɪ.ɚɛ.ɨɬ.ɤɚ ɷɥ.ɟɤ.ɬɪ.ɢɱ.ɟɫ.ɤɨ.ɣ ɷɧɟɪɝɢɢ, ɤȼ.ɬ ɱ, ɬɚ.ɛɥ.ɢɰ.ɚ 5.1; 
k –ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱ.ɢɬ.ɵɜ.ɚɸ.ɳɢ.ɣ ɩɨ.ɬɟ.ɪɢ ɬɨ.ɩɥ.ɢɜ.ɚ ɜ ɧɟ.ɭɫ.ɬɚ.ɧɨ.ɜɢ.ɜɲ.ɟɦ.ɫɹ 

ɪɟ.ɠɢ.ɦɟ (2%). 
 ˕ܷ = ͸,͹ ∙ ሺͲ,ͳͻͳ ∙ ʹͷʹͲͺͺʹͲͲͲ + ͳʹͶ,ͺʹ ∙ ͷ͸ͷͳͺͷ͸ሻ ∙ ͳ,Ͳʹ ∙ ͳͲ−଺ =͹͹͹ͺ,ͳ ˏˎː ˓˖˄.  

6
ɬU Ц ( + ) 10ɬ ɬ э эb W b W k −=     
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 зܷ˒ = ˖ܰ ∙ ݊˖ ∙ Фз˒ ∙ ͳͲ−଺ (5.2) 

 
ɝɞ.ɟ     ݊ ˖ 

– ɲɬ.ɚɬ.ɧɵ.ɣ ɤɨ.ɷɮ.ɮɢ.ɰɢ.ɟɧ.ɬ [6]; ˖ܰ – ɭɫ.ɬɚ.ɧɨ.ɜɥ.ɟɧ.ɧɚ.ɹ ɦɨ.ɳɧ.ɨɫ.ɬɶ ɉȽɍ, Ɇȼɬ; Фз˒ – ɫ.ɪɟ.ɞɧ.ɹɹ ɡɚ.ɪɩ.ɥɚ.ɬɚ ɨɞ.ɧɨ.ɝɨ ɪɚ.ɛɨ.ɬɧ.ɢɤ.ɚ ɡɚ ɝɨ.ɞ [7], ɪɭɛ/ɝɨɞ. зܷ˒ = ሺͲ,ͷ ∙ ͵ͷͳ + Ͷͷʹʹ͸ ∙ ͳʹሻ = ͻͷ,ʹͶ ˏˎː ˓˖˄/ˆˑˇ. 
 
Ɋɚ.ɡɦ.ɟɪ ɚɦ.ɨɪ.ɬɢ.ɡɚ.ɰɢ.ɨɧ.ɧɵ.ɯ ɨɬɱɢɫɥɟɧɢɣ, ɦɥɧ. ɪɭɛ./ɝɨɞ: 
 ˃ܷ = К ∙ ʜ˃, (5.3) 
 

ɝɞ.ɟ  ʜ˃ – ɫɪ.ɟɞ.ɧɹ.ɹ ɧɨ.ɪɦ.ɚ ɚɦ.ɨɪ.ɬɢ.ɡɚ.ɰɢ.ɢ ɫɬ.ɚɧ.ɰɢ.ɢ ɜ ɰɟɥɨɦ, ɩɪ.ɢɧ.ɢɦ.ɚɟ.ɦ 7,3% ; К – ɤɚ.ɩɢ.ɬɚ.ɥɶ.ɧɵ.ɟ ɜɥ.ɨɠ.ɟɧ.ɢɹ ɜ Ɍɗɋ, ɦɥɧ. ɪɭɛ./ɝɨɞ: 
 ˃ܷ = ͵ʹͺͳͺ,ͺͳ ∙ ଻ଵ଴଴ = ʹʹͻ͹,͵ͳ ˏˎː ˓˖˄/ˆˑˇ. 

 ˕ܷ˓ = ˃ܷ ∙ ʜ˕˓ (5.4) 

 
ɝɞ.ɟ  – ɧɨ.ɪɦ.ɚ ɨɬ.ɱɢ.ɫɥ.ɟɧ.ɢɣ ɧɚ ɪɟ.ɦɨ.ɧɬ.ɧɨ.ɟ ɨɛ.ɫɥ.ɭɠ.ɢɜ.ɚɧ.ɢɟ ɨɬ ɤɚ.ɩɢ.ɬɚ.ɥɶ.ɧɵ.ɯ 

ɜɥ.ɨɠ.ɟɧ.ɢɣ ɜ Ɍɗ.ɋ [18]. 
 ˕ܷ˓ = ʹʹͻ͹,͵ͳ ∙ Ͳ,ʹ = Ͷͷͻ,Ͷ͸ ˏˎː ˓˖˄/ˆˑˇ. 

 
Ʉ ɩɪ.ɨɱ.ɢɦ ɪɚ.ɫɯ.ɨɞ.ɚɦ ɨɬɧɨɫɹɬɫɹ: ɨɛ.ɳɟ.ɰɟ.ɯɨ.ɜɵ.ɟ ɢ ɨɛ.ɳɟ.ɫɬ.ɚɧ.ɰɢ.ɨɧ.ɧɵ.ɟ 

ɪɚɫɯɨɞɵ; 
ɪɚ.ɫɯ.ɨɞ.ɵ ɩɨ ɨɯ.ɪɚ.ɧɟ ɬɪ.ɭɞ.ɚ ɢ ɬɟ.ɯɧ.ɢɤ.ɢ ɛɟɡɨɩɚɫɧɨɫɬɢ; ɧɚ.ɥɨ.ɝɢ ɢ ɫɛɨɪɵ; ɩɥ.ɚɬ.ɚ ɡɚ 
ɡɟɦɥɸ; ɢ ɞɪ. 

ɂɯ ɜɟ.ɥɢ.ɱɢ.ɧɚ ɩɪ.ɢɧ.ɢɦ.ɚɟ.ɬɫ.ɹ 20 – 30 % ɨɬ ɫɭ.ɦɦ.ɚɪ.ɧɵ.ɯ ɡɚ.ɬɪ.ɚɬ ɧɚ ɚɦɨɪɬɢɡɚ-
ɰɢɸ, ɪɟ.ɦɨ.ɧɬ ɢ ɡɚɪɩɥɚɬɭ, ɫ ɭɱ.ёɬ.ɨɦ ɟɞ.ɢɧ.ɨɝ.ɨ ɫɨ.ɰɢ.ɚɥ.ɶɧ.ɨɝ.ɨ ɧɚɥɨɝɚ, ɦɥ.ɧ ɪɭɛ/ɝɨɞ: 

 ܷ˒˓ = Ͳ,ʹ ∙ ( ˃ܷ + ˕ܷ˓ + зܷ˒) + ʠʝʥ (5.5) 

 
ɝɞ.ɟ   ɋɈ.ɐ – ɫɬ.ɪɚ.ɯɨ.ɜɵ.ɟ ɜɡ.ɧɨ.ɫɵ ɜɨ ɜɧ.ɟɛ.ɸɞ.ɠɟ.ɬɧ.ɵɟ ɮɨ.ɧɞ.ɵ ɩɨ ɫɬ.ɚɜ.ɤɟ 30.% ɨɬ 
ɪɚ.ɫɯ.ɨɞ.ɨɜ ɧɚ ɨɩ.ɥ.ɚɬ.ɭ ɬɪɭɞɚ. 
 
 ܷ˒˓ = Ͳ,ʹ ∙ ሺͻͷ,ʹͶ + ʹʹͻ͹,͵ + Ͷͷͻ,ͷሻ + Ͳ,͵ ∙ ͻͷ,ʹ = ͷͻͻ ˏˎː. ˓˖˄  

ɬɪH
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ɗɤ.ɫɩ.ɥɭ.ɚɬ.ɚɰ.ɢɨ.ɧɧ.ɵɟ ɪɚ.ɫɯ.ɨɞ.ɵ ɫɨɫɬɚɜɹɬ, ɦɥ.ɧ ɪɭ.ɛ/.ɝɨ.ɞ 

       эܷ = ͹͹͹ͺ,ͳ + ͻͷ,ʹͶ + ʹʹͻ͹,͵ + Ͷͷͻ,ͷ + ͷͻͻ = ͳͳʹʹͻ,ͳ ˏˎː ˓˖˄/ˆˑˇ 
 

5.2 Ʉɚ.ɥɶ.ɤɭ.ɥɹ.ɰɢ.ɹ ɫɟ.ɛɟ.ɫɬ.ɨɢ.ɦɨ.ɫɬ.ɢ ɷɥ.ɟɤ.ɬɪ.ɢɱ.ɟɫ.ɤɨ.ɣ ɢ ɬɟ.ɩɥ.ɨɜ.ɨɣ 
ɷɧ.ɟɪ.ɝɢ.ɢ 
 

ɚ) Ɂɚ.ɬɪ.ɚɬ.ɵ ɩɨ ɤɚ.ɠɞ.ɨɣ ɫɬ.ɚɞ.ɢɢ ɪɚ.ɫɩ.ɪɟ.ɞɟ.ɥɹ.ɸɬ.ɫɹ ɧɚ ɞɜ.ɚ ɜɢ.ɞɚ ɷɧ.ɟɪ.ɝɢ.ɢ  
ɩɨ ɮɢ.ɡɢ.ɱɟ.ɫɤ.ɨɦ.ɭ ɦɟɬɨɞɭ, ɬ.ɟ. ɩɪ.ɨɩ.ɨɪ.ɰɢ.ɨɧ.ɚɥ.ɶɧ.ɨ ɪɚ.ɫɯ.ɨɞ.ɭ ɬɨɩɥɢɜɚ, ɦɥ.ɧ ɪɭɛ. 

 ʖˍ˕˙э/э = ʖ˕э˙ ∙ ʑэ/эʑ˕э˙, (5.6) 

 ʖˍ˙э/э = ͸͹Ͷ,͵Ͷ ∙ ସ଼ଶ଺ସ଻ସ଼ଶ଺ସ଻+ଵ଴ଷ଼ଶହ+ହ଻ସସଷ଻ = ͵ͺʹͲ,͸ͷ ˏˎː ˓˖˄. 

 ʖ˕˙˕/э = ʖ˕э˙ − ʖ˕˕˙э/э , (5.7) 

 ʖ˕˕˙˕/э = ͻͳͺͻ,ͺ − ͵ͺʹͲ,͸ͷ = ͷ͵͸ͻ,ͳͷ ˏˎː ˓˖˄. 

 
ɛ) Ɉɛ.ɳɟ.ɫɬ.ɚɧ.ɰɢ.ɨɧ.ɧɵ.ɟ ɪɚ.ɫɯ.ɨɞ.ɵ ɧɚ ɞɜ.ɚ ɜɢ.ɞɚ ɷɧ.ɟɪ.ɝɢ.ɢ ɪɚ.ɫɩ.ɪɟ.ɞɟ.ɥɹ.ɸɬ.ɫɹ 

ɩɪ.ɨɩ.ɨɪ.ɰɢ.ɨɧ.ɚɥ.ɶɧ.ɨ ɡɚ.ɬɪ.ɚɬ.ɚɦ ɩɨ ɞɜ.ɭɦ ɩɪ.ɟɞ.ɵɞ.ɭɳ.ɢɦ ɫɬɚɞɢɹɦ, ɦɥ.ɧ ɪɭɛ. 
 ʖˑ˄щэ/э = ʖˑ˄щ ∙ ʖˍ˕˙э/э +ʖэ˙э/эʖˍ˕˙ , (5.8) 

 ʖˑ˄щэ/э = ͹͸ͷ ∙ ଷ଼ଶ଴,଺ହ+ଵଶ଻ଷ,଼ହଷ଺ଽ,ଵହ = ͵͹ʹ ˏˎː ˓˖˄. 

 ʖˑ˄щ˕/э = ʖˑ˄щ − ʖˑ˄щэ/э ,                                                                               

(5...9.) 
 ʖˑ˄щ˕/э = ͹͸ͷ − ͵͹ʹ = ͵ͻ͵ ˏˎː ˓˖˄. 

 
ɜ) Ɋɚ.ɫɱ.ɟɬ ɫɟ.ɛɟ.ɫɬ.ɨɢ.ɦɨ.ɫɬ.ɢ ɟɞ.ɢɧ.ɢɰ.ɵ ɜɵ.ɪɚ.ɛɨ.ɬɚ.ɧɧ.ɨɣ ɷɥ.ɟɤ.ɬɪ.ɢɱ.ɟɫ.ɤɨ.ɣ 

ɷɧɟɪɝɢɢ, ɪɭ.ɛ/.ɤȼ.ɬɱ 
 

˅ܷы˓э = ʖΣэ/эௐэ , (5.10) 
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 ˅ܷы˓э = ହସ଻଻,ଵଶହଶ଴ = ʹ,ͳ͹ ˓˖˄/ˍʑ˕ ∙ ˚. 

 
ɞ) Ɋɚ.ɫɱ.ɟɬ ɫɟ.ɛɟ.ɫɬ.ɨɢ.ɦɨ.ɫɬ.ɢ ɟɞ.ɢɧ.ɢɰ.ɵ ɬɟ.ɩɥ.ɨɜ.ɨɣ ɷɧɟɪɝɢɢ, ɪɭ.ɛ/.Ƚɤ.ɚɥ 
 

˅ܷы˓˕ = ʖΣ̞/эௐˑ ˕˒, (5.11) 

 ˅ܷы˓˕ = ହ଻଺ଵ,ଽହ,଺ହ = ͳͲͳͻ,Ͷ͹ ˓˖˄/ʒˍ˃ˎ. 

 
Ɍɚ.ɛɥ.ɢɰ.ɚ 5.2 – Ʉɚ.ɥɶ.ɤɭ.ɥɹ.ɰɢ.ɹ ɫɟ.ɛɟ.ɫɬ.ɨɢ.ɦɨ.ɫɬ.ɢ ɷ.ɷ. ɢ ɬ.ɷ. 

  Uɬ Uaɦ Uɡɩ Uɬɪ Uɩɪ 
ȼɫ.ɟɝ.ɨ 
ɡɚ.ɬɪ.ɚɬ 

ɷ/ɷ ɬ/ɷ 

ɌɌ.ɐ ɢ 
Ʉɐ 

7778,095  1148,658 33,336 229,731   9189,821 3820,659 5369,162 

Ɍɐ ɢ ɗɐ   1033,792 33,336 206,758   1273,887 1273,887   
Ɉɛɳ. 
Ɋɚ.ɫɯ 

  114,865 28,573 22,973 598,979  765,391 372,652 392,739 

ȼɫ.ɟɝ.ɨ 
ɩɨ Ɍɷ.ɰ 

7778,095  2297,317 95,245 459,463 598,979  11229,1 5467,198 5761,902 

 ɋɟɛɟɫɬɨɢɦɨɫɬɶ 2,1688 1019,47 

 
5.3 Ɋɚ.ɫɱ.ёɬ ɫɪ.ɨɤ.ɚ ɨɤ.ɭɩ.ɚɟ.ɦɨ.ɫɬ.ɢ  ȽɌ.ɍ-.Ɍɗ.ɐ 

 
ɗɮ.ɮɟ.ɤɬ.ɢɜ.ɧɨ.ɫɬ.ɶ ɢɧ.ɜɟ.ɫɬ.ɢɰ.ɢɨ.ɧɧ.ɨɝ.ɨ ɩɪ.ɨɟ.ɤɬ.ɚ ɯɚ.ɪɚ.ɤɬ.ɟɪ.ɢɡ.ɭɟ.ɬɫ.ɹ ɫɢ.ɫɬ.ɟɦ.ɨɣ 

ɷɤ.ɨɧ.ɨɦ.ɢɱ.ɟɫ.ɤɢ.ɯ ɩɨɤɚɡɚɬɟɥɟɣ, ɨɬ.ɪɚ.ɠɚ.ɸɳ.ɢɯ ɫɨ.ɨɬ.ɧɨ.ɲɟ.ɧɢ.ɟ ɫɜ.ɹɡ.ɚɧ.ɧɵ.ɯ ɫ 
ɩɪ.ɨɟ.ɤɬ.ɨɦ ɡɚ.ɬɪ.ɚɬ ɢ ɪɟɡɭɥɶɬɚɬɨɜ, ɢ ɩɨ.ɡɜ.ɨɥ.ɹɸ.ɳɢ.ɯ ɫɭ.ɞɢ.ɬɶ ɨɛ ɷɤ.ɨɧ.ɨɦ.ɢɱ.ɟɫ.ɤɨ.ɣ 
ɩɪ.ɢɜ.ɥɟ.ɤɚ.ɬɟ.ɥɶ.ɧɨ.ɫɬ.ɢ ɩɪ.ɨɟ.ɤɬ.ɚ ɞɥ.ɹ ɟɝ.ɨ ɭɱɚɫɬɧɢɤɨɜ, ɨɛ ɷɤ.ɨɧ.ɨɦ.ɢɱ.ɟɫ.ɤɢ.ɯ 
ɩɪ.ɟɢ.ɦɭ.ɳɟ.ɫɬ.ɜɚ.ɯ ɨɞ.ɧɢ.ɯ ɩɪ.ɨɟ.ɤɬ.ɨɜ ɧɚ.ɞ ɞɪɭɝɢɦɢ. 

ɉɨ.ɤɚ.ɡɚ.ɬɟ.ɥɢ ɷɮ.ɮɟ.ɤɬ.ɢɜ.ɧɨ.ɫɬ.ɢ ɦɨ.ɝɭ.ɬ ɨɩ.ɪɟ.ɞɟ.ɥɹ.ɬɶ.ɫɹ ɪɚ.ɡɧ.ɵɦ.ɢ ɦɟɬɨɞɚɦɢ. 
ɋɬ.ɚɬ.ɢɱ.ɟɫ.ɤɢ.ɟ ɦɟ.ɬɨ.ɞɵ ɧɟ ɭɱ.ɢɬ.ɵɜ.ɚɸ.ɬ ɢɡ.ɦɟ.ɧɟ.ɧɢ.ɹ ɞɜ.ɢɠ.ɟɧ.ɢɹ ɤɚ.ɩɢ.ɬɚ.ɥɚ ɜ 
ɬɟ.ɱɟ.ɧɢ.ɟ ɜɪ.ɟɦ.ɟɧ.ɢ ɨɫ.ɭɳ.ɟɫ.ɬɜ.ɥɟ.ɧɢ.ɹ ɩɪɨɟɤɬɚ, ɦɟ.ɬɨ.ɞɵ ɞɢ.ɫɤ.ɨɧ.ɬɢ.ɪɨ.ɜɚ.ɧɢ.ɹ 
ɩɨ.ɡɜ.ɨɥ.ɹɸ.ɬ ɭɱ.ɟɫ.ɬɶ ɧɟ.ɪɚ.ɜɧ.ɨɰ.ɟɧ.ɧɨ.ɫɬ.ɶ ɨɞ.ɢɧ.ɚɤ.ɨɜ.ɵɯ ɫɭ.ɦɦ ɩɨ.ɫɬ.ɭɩ.ɥɟ.ɧɢ.ɣ ɢ 
ɩɥɚɬɟɠɟɣ, ɨɬ.ɧɨ.ɫɹ.ɳɢ.ɯɫ.ɹ ɤ ɪɚ.ɡɧ.ɵɦ ɩɟ.ɪɢ.ɨɞ.ɚɦ ɜɪ.ɟɦ.ɟɧ.ɢ ɨɫ.ɭɳ.ɟɫ.ɬɜ.ɥɟ.ɧɢ.ɹ 
ɩɪ.ɨɟ.ɤɬ.ɚ 

ɋɪ.ɨɤ ɨɤ.ɭɩ.ɚɟ.ɦɨ.ɫɬ.ɢ – ɷɬ.ɨ ɩɟ.ɪɢ.ɨɞ (ɢ.ɡɦ.ɟɪ.ɹɟ.ɦɵ.ɣ ɜ ɦɟɫɹɰɚɯ, ɤɜ.ɚɪ.ɬɚ.ɥɚ.ɯ ɢɥ.ɢ 
ɝɨɞɚɯ), ɧɚ.ɱɢ.ɧɚ.ɹ ɫ ɤɨ.ɬɨ.ɪɨ.ɝɨ ɩɟ.ɪɜ.ɨɧ.ɚɱ.ɚɥ.ɶɧ.ɵɟ ɡɚ.ɬɪ.ɚɬ.ɵ ɩɨ.ɤɪ.ɵɜ.ɚɸ.ɬɫ.ɹ 
ɫɭ.ɦɦ.ɚɪ.ɧɵ.ɦɢ ɪɟɡɭɥɶɬɚɬɚɦɢ. Ⱦɪ.ɭɝ.ɢɦ.ɢ ɫɥɨɜɚɦɢ, ɷɬ.ɨ ɢɧ.ɬɟ.ɪɜ.ɚɥ ɜɪɟɦɟɧɢ, ɜ 
ɬɟ.ɱɟ.ɧɢ.ɢ ɤɨ.ɬɨ.ɪɨ.ɝɨ ɨɛ.ɳɢ.ɣ ɨɛ.ɴё.ɦ ɤɚ.ɩɢ.ɬɚ.ɥɶ.ɧɵ.ɯ ɡɚ.ɬɪ.ɚɬ ɨɫ.ɬɚ.ёɬ.ɫɹ ɛɨ.ɥɶ.ɲɢ.ɦ 
ɫɭ.ɦɦ.ɵ ɚɦ.ɨɪ.ɬɢ.ɡɚ.ɰɢ.ɨɧ.ɧɵ.ɯ ɨɬ.ɱɢ.ɫɥ.ɟɧ.ɢɣ ɢ ɩɪ.ɢɪ.ɨɫ.ɬɚ ɩɪ.ɢɛ.ɵɥ.ɢ ɩɪɟɞɩɪɢɹɬɢɹ. 
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ɋɨ.ɨɬ.ɧɨ.ɲɟ.ɧɢ.ɟ ɦɟ.ɠɞ.ɭ ɞɨ.ɯɨ.ɞɚ.ɦɢ ɢ ɪɚ.ɫɯ.ɨɞ.ɚɦ.ɢ ɩɨ ɪɟ.ɚɥ.ɢɡ.ɚɰ.ɢɢ ɩɪ.ɨɟ.ɤɬ.ɚ 
ɨɩ.ɪɟ.ɞɟ.ɥɹ.ɟɬ.ɫɹ ɩɨ.ɤɚ.ɡɚ.ɬɟ.ɥɟ.ɦ ɱɢ.ɫɬ.ɨɝ.ɨ ɞɢ.ɫɤ.ɨɧ.ɬɢ.ɪɨ.ɜɚ.ɧɧ.ɨɝ.ɨ ɞɨ.ɯɨ.ɞɚ (ɑȾȾ). ȿɫ.ɥɢ 
ɑȾ.Ⱦ ɛɨ.ɥɶ.ɲɟ ɧɭɥɹ, ɬɨ ɜɫ.ɟ ɡɚ.ɬɪ.ɚɬ.ɵ ɩɨ ɩɪ.ɨɟ.ɤɬ.ɭ ɨɤ.ɭɩ.ɚɸ.ɬɫ.ɹ ɞɨɯɨɞɚɦɢ, ɬ.ɟ. 
ɞɚ.ɧɧ.ɵɣ ɩɪ.ɨɟ.ɤɬ ɢɧ.ɜɟ.ɫɬ.ɢɰ.ɢɣ ɦɨ.ɠɧ.ɨ ɪɟ.ɤɨ.ɦɟ.ɧɞ.ɨɜ.ɚɬ.ɶ ɤ ɩɪ.ɚɤ.ɬɢ.ɱɟ.ɫɤ.ɨɣ 
ɪɟɚɥɢɡɚɰɢɢ.  

ɑɢ.ɫɬ.ɵɣ ɞɢ.ɫɤ.ɨɧ.ɬɢ.ɪɨ.ɜɚ.ɧɧ.ɵɣ ɞɨɯɨɞ, ɦɥ.ɧ ɪɭɛ.: 
 
 (5.12) 
 
 

ɝɞ.ɟ     K – ɫɬ.ɨɢ.ɦɨ.ɫɬ.ɶ ɫɬ.ɪɨ.ɢɬ.ɟɥ.ɶɫ.ɬɜ.ɚ ɫɬɚɧɰɢɢ, ɦɥ.ɧ ɪɭɛ; 

 – ɫɟ.ɛɟ.ɫɬ.ɨɢ.ɦɨ.ɫɬ.ɶ ɨɬ.ɩɭ.ɳɟ.ɧɧ.ɨɣ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, ɪɭɛ/ɤȼɬ/ɱ; 

 – ɫɟ.ɛɟ.ɫɬ.ɨɢ.ɦɨ.ɫɬ.ɶ ɨɬ.ɩɭ.ɳɟ.ɧɧ.ɨɣ ɬɟ.ɩɥ.ɨɜ.ɨɣ ɷɧɟɪɝɢɢ, ɪɭɛ/Ƚɤɚɥ.; 

 – ɚɦ.ɨɪ.ɬɢ.ɡɚ.ɰɢ.ɹ ɨɫ.ɧɨ.ɜɧ.ɵɯ ɩɪ.ɨɢ.ɡɜ.ɨɞ.ɫɬ.ɜɟ.ɧɧ.ɵɯ ɮɨɧɞɨɜ; 

 – ɝɨ.ɞɨ.ɜɨ.ɣ ɨɬ.ɩɭ.ɫɤ ɷɥ.ɟɤ.ɬɪ.ɨɷ.ɧɟ.ɪɝ.ɢɢ ɫ ɲɢ.ɧ ɫɬɚɧɰɢɢ, Ɇȼɬ; 

 – ɝɨ.ɞɨ.ɜɨ.ɣ ɨɬ.ɩɭ.ɫɤ ɬɟ.ɩɥ.ɨɜ.ɨɣ ɷɧɟɪɝɢɢ, Ƚɤɚɥ; 
– ɬɟ.ɤɭ.ɳɢ.ɣ ɝɨɞ; 

Tɷ –ɬ.ɚɪ.ɢɮ ɧɚ ɨɬ.ɩɭ.ɳɟ.ɧɧ.ɵɣ ɤȼ.ɬ/.ɱ ɫ ɭɱ.ёɬ.ɨɦ ɩɥ.ɚɧ.ɢɪ.ɭɟ.ɦɨ.ɣ 
ɪɟɧɬɚɛɟɥɶɧɨɫɬɢ, ɩɪ.ɢɧ.ɢɦ.ɚɟ.ɦ ɮɢ.ɤɫ.ɢɪ.ɨɜ.ɚɧ.ɧɵ.ɣ ɬɚɪɢɮ, ɪɭ.ɛ/.ɤ.ȼɬ.·ɱ ; 

Tɬ –ɬ.ɚɪ.ɢɮ ɧɚ ɨɬ.ɩɭ.ɳɟ.ɧɧ.ɭɸ Ƚɤ.ɚɥ ɫ ɭɱ.ёɬ.ɨɦ ɩɥ.ɚɧ.ɢɪ.ɭɟ.ɦɨ.ɣ ɪɟɧɬɚɛɟɥɶɧɨɫɬɢ, 
ɩɪ.ɢɧ.ɢɦ.ɚɟ.ɦ ɮɢ.ɤɫ.ɢɪ.ɨɜ.ɚɧ.ɧɵ.ɣ ɬɚɪɢɮ, ɪɭɛ/Ƚɤɚɥ. 

 
ȼɵ.ɪɭ.ɱɤ.ɚ ɨɬ ɪɟ.ɚɥ.ɢɡ.ɚɰ.ɢɢ ɷɥ.ɟɤ.ɬɪ.ɢɱ.ɟɫ.ɤɨ.ɣ ɢ ɬɟ.ɩɥ.ɨɜ.ɨɣ ɷɧ.ɟɪ.ɝɢ.ɢ ɨɬ Ɍɗ.ɐ 

ɫɨɫɬɚɜɢɬ, ɦɥɧ. ɪɭɛ.: 
 ʑʟʞ = ʡэ ∙ ܹˑ ˕˒ + ʡ˕ ∙ ܳˑ˕˒. (5.13) 
 
Ⱦɨ.ɯɨ.ɞ ɨɬ ɨɫ.ɧɨ.ɜɧ.ɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ, ɦɥɧ. ɪɭɛ.: ʓˑ˔ː = ʑʟʞ − ʠ˒ˑˎː, (5.14) 
 

ɝɞ.ɟ ʠ˒ˑˎː – ɩɨ.ɥɧ.ɚɹ ɫɟ.ɛɟ.ɫɬ.ɨɢ.ɦɨ.ɫɬ.ɶ ɩɪ.ɨɢ.ɡɜ.ɨɞ.ɫɬ.ɜɚ ɢ ɨɬ.ɩɭ.ɫɤ.ɚ ɷɥ.ɟɤ.ɬɪ.ɨɷ.ɧɟ.ɪɝ.ɢɢ ɫ 
Ɍɗɐ, ɦɥɧ. ɪɭɛ. 

 
ɇɚ.ɥɨ.ɝ ɧɚ ɩɪ.ɢɛ.ɵɥ.ɶ ɩɨ ɫɬ.ɚɜ.ɤɟ 20.% ɫɨɫɬɚɜɢɬ, ɦɥɧ. ɪɭɛ.: 
 ʜ˒˓ = ʓˑ˔ː Ͳ,ʹ.     (5...1.5.) 
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ɑɢ.ɫɬ.ɚɹ ɩɪɢɛɵɥɶ, ɦɥɧ. ɪɭɛ.: 
 ʦʞ𝑡 = ʓˑ˔ː −  (5.16) .˓˒ܪ

 
ɑɢ.ɫɬ.ɵɣ ɞɟ.ɧɟ.ɠɧ.ɵɣ ɩɨɬɨɤ, ɦɥɧ. ɪɭɛ.: 
 ʦʓʞ𝑡 = ʦʞ𝑡 + ˃ܷ. (5.17) 
 
ɑɢ.ɫɬ.ɵɣ ɞɟ.ɧɟ.ɠɧ.ɵɣ ɩɨ.ɬɨ.ɤ ɧɚ.ɪɚ.ɫɬ.ɚɸ.ɳɢ.ɦ ɢɬɨɝɨɦ, ɦɥɧ. ɪɭɛ.: 
 ʦʓʞʜʗ𝑡 = ʦʓʞʜʗ𝑡−ଵ + ʦʓʞ𝑡. (5.18) 
 
ȼ ɧɭ.ɥɟ.ɜɨ.ɣ ɝɨ.ɞ ɩɪ.ɢɧ.ɢɦ.ɚɟ.ɬɫ.ɹ ɪɚ.ɜɧ.ɵɦ ɤɚ.ɩɢ.ɬɚ.ɥɶ.ɧɵ.ɦ ɡɚ.ɬɪ.ɚɬ.ɚɦ ɫɨ ɡɧ.ɚɤ.ɨɦ 

ɦɢɧɭɫ. Ⱦɢ.ɫɤ.ɨɧ.ɬɢ.ɪɨ.ɜɚ.ɧɧ.ɵɣ ɞɟ.ɧɟ.ɠɧ.ɵɣ ɩɨɬɨɤ, ɦɥɧ. ɪɭɛ.: 
 ʓʓʞ𝑡 = ʦʓʞ𝑡ሺଵ+௥ሻ𝑡, (5.19) 

 
ɝɞ.ɟ    ݎ – ɧɨ.ɪɦ.ɚ ɞɢ.ɫɤ.ɨɧ.ɬɚ ɞɥ.ɹ Ɍɗ.ɐ ɩɪ.ɢɧ.ɢɦ.ɚɟ.ɬɫ.ɹ ɪɚ.ɜɧ.ɨɣ ݎ = ͳͲ %. 

Ⱦɢ.ɫɤ.ɨɧ.ɬɢ.ɪɨ.ɜɚ.ɧɧ.ɵɣ ɞɟ.ɧɟ.ɠɧ.ɵɣ ɩɨ.ɬɨ.ɤ ɧɚ.ɪɚ.ɫɬ.ɚɸ.ɳɢ.ɦ ɢɬɨɝɨɦ, ɦɥɧ. ɪɭɛ.: 
 ʓʓʞʜʗ𝑡 = ʓʓʞʜʗ𝑡−ଵ + ʓʓʞ𝑡 . (5.20) 
 
Ɋɚ.ɫɱ.ёɬ ɫɪ.ɨɤ.ɚ ɨɤ.ɭɩ.ɚɟ.ɦɨ.ɫɬ.ɢ ɫɬ.ɚɧ.ɰɢ.ɢ ɫɜ.ɟɞ.ёɦ ɜ ɬɚ.ɛɥ.ɢɰ.ɭ 5.3. 
 
 
 
 
 
 

Ɍɚ.ɛɥ.ɢɰ.ɚ 5.3 – ɉɨ.ɤɚ.ɡɚ.ɬɟ.ɥɢ ɷɤ.ɨɧ.ɨɦ.ɢɱ.ɟɫ.ɤɨ.ɣ ɷɮ.ɮɟ.ɤɬ.ɢɜ.ɧɨ.ɫɬ.ɢ 

ɉɨɤɚɡɚɬɟɥɢ 
Ɋɚ.ɫɱ.ɟɬ.ɧɵ.ɣ ɩɟ.ɪɢ.ɨɞ 

0 1 2 3 4 5 6 7 8 9 10 

Ⱦɟ.ɧɟ.ɠɧ.ɵɣ ɩɨ.ɬɨ.ɤ ɨɬ 
ɢɧ.ɟɜ.ɟɫ.ɬɢ.ɰɢ.ɨɧ.ɧɨ.ɣ ɞɟɹɬɟɥɶɧɨɫɬɢ, ɦɥɧ. 
ɪɭɛ. -3

2
81

8
,8

2 

                    

Ɍɚ.ɪɢ.ɮ ɷ/ɷ, ɪɭɛ.   

3
,4

4 

3
,4

4 

3
,4

4 

3
,4

4 

3
,4

4 

3
,4

4 

3
,4

4 

3
,4

4 

3
,4

4 

3
,4

4 

Ɍɚ.ɪɢ.ɮ ɬ/ɷ, ɪɭɛ.   

1
9

1
7 

1
9

1
7 

1
9

1
7 

1
9

1
7 

1
9

1
7 

1
9

1
7 

1
9

1
7 

1
9

1
7 

1
9

1
7 

1
9

1
7 



81 
 

ȼɵ.ɪɭ.ɱɤ.ɚ ɨɬ ɪɟɚɥɢɡɚɰɢɢ, ɦɥɧ. ɪɭɛ.   
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Ⱦɟ.ɧɟ.ɠɧ.ɵɣ ɩɨ.ɬɨ.ɤ ɨɬ ɨɫ.ɧɨ.ɜɧ.ɨɣ 
ɞɟɹɬɟɥɶɧɨɫɬɢ, ɦɥɧ.ɪɭɛ. 
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ɑɢ.ɫɬ.ɵɣ ɞɟ.ɧɟ.ɠɧ.ɵɣ ɩɨɬɨɤ, ɦɥɧ.ɪɭɛ. 
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ɑȾɉɇɂ, ɦɥɧ.ɪɭɛ. 
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ȾȾɉ, ɦɥɧ.ɪɭɛ. 
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ȾȾɉɇɂ, ɦɥɧ.ɪɭɛ. 
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Ʉɚ.ɩɢ.ɬɚ.ɥɶ.ɧɵ.ɟ ɜɥ.ɨɠ.ɟɧ.ɢɹ ɜ ɩɪ.ɨɟ.ɤɬ ɫɬ.ɪɨ.ɢɬ.ɟɥ.ɶɫ.ɬɜ.ɚ ɉȽ.ɍ Ɍɗ.ɐ ɫ ɉȽ.ɍ-.11.7 

ɨɤ.ɭɩ.ɚɸ.ɬɫ.ɹ ɜ ɧɚ.ɱɚ.ɥɟ ɞɟ.ɜɹ.ɬɨ.ɝɨ ɝɨ.ɞɚ ɩɨ.ɫɥ.ɟ ɫɬɪɨɢɬɟɥɶɫɬɜɚ.  
Ɉɫ.ɧɨ.ɜɧ.ɵɟ ɷɤ.ɨɧ.ɨɦ.ɢɱ.ɟɫ.ɤɢ.ɟ ɩɨ.ɤɚ.ɡɚ.ɬɟ.ɥɢ ɤɨ.ɦɦ.ɟɪ.ɱɟ.ɫɤ.ɨɣ ɷɮ.ɮɟ.ɤɬ.ɢɜ.ɧɨ.ɫɬ.ɢ 

ɫɜ.ɟɞ.ɟɧ.ɵ ɜ ɬɚ.ɛɥ.ɢɰ.ɭ 5.4. 
 
Ɍɚ.ɛɥ.ɢɰ.ɚ 5.4 – ɉɨ.ɤɚ.ɡɚ.ɬɟ.ɥɢ ɤɨ.ɦɦ.ɟɪ.ɱɟ.ɫɤ.ɨɣ ɷɮ.ɮɟ.ɤɬ.ɢɜ.ɧɨ.ɫɬ.ɢ 

Ɉɰ.ɟɧ.ɤɚ ɤɨ.ɦɦ.ɟɪ.ɱɟ.ɫɤ.ɨɣ ɷɮ.ɮɟ.ɤɬ.ɢɜ.ɧɨ.ɫɬ.ɢ ɩɪ.ɨɟ.ɤɬ.ɚ 

ɑɢ.ɫɬ.ɵɣ ɞɢ.ɫɤ.ɨɧ.ɬɢ.ɪɨ.ɜɚ.ɧɧ.ɵɣ ɞɨ.ɯɨ.ɞ ɩɪ.ɨɟ.ɤɬ.ɚ (NPV), ɦɥɧ.ɪɭɛ. 14776,968 
Ⱦɢ.ɫɤ.ɨɧ.ɬɢ.ɪɨ.ɜɚ.ɧɧ.ɵɣ ɢɧ.ɞɟ.ɤɫ ɞɨ.ɯɨ.ɞɧ.ɨɫ.ɬɢ (D.PI.) 1,45 
ɉɪ.ɨɫ.ɬɨ.ɣ ɫɪ.ɨɤ ɨɤ.ɭɩ.ɚɟ.ɦɨ.ɫɬ.ɢ (PP), ɥɟ.ɬ 5,87 
Ⱦɢ.ɫɤ.ɨɧ.ɬɢ.ɪɨ.ɜɚ.ɧɧ.ɵɣ ɫɪ.ɨɤ ɨɤ.ɭɩ.ɚɟ.ɦɨ.ɫɬ.ɢ (DPP), ɥɟ.ɬ 9,28 
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NPV, ɦɥɧ. ɪɭɛ. 3309,649 
ȼɧ.ɭɬ.ɪɟ.ɧɧ.ɹɹ ɧɨ.ɪɦ.ɚ ɞɨ.ɯɨ.ɞɧ.ɨɫ.ɬɢ 16,44% 
Ɋɟ.ɡɟ.ɪɜ ɛɟ.ɡɨ.ɩɚ.ɫɧ.ɨɫ.ɬɢ ɩɨ ɩɪ.ɨɟ.ɤɬ.ɭ 6,44% 

 

 

Ɋɢ.ɫɭ.ɧɨ.ɤ 5..1 –ɑ.ȾȾ.ɇɂ ɩɪ.ɨɟ.ɤɬ.ɚ ɉȽɍ-Ɍɗɐ, ɝ. ɏɚ.ɛɚ.ɪɨ.ɜɫ.ɤ 

ɉɨ.ɫɥ.ɟ ɨɩ.ɪɟ.ɞɟ.ɥɟ.ɧɢ.ɹ ɤɪ.ɢɬ.ɟɪ.ɢɟ.ɜ ɨɰ.ɟɧ.ɤɢ ɷɮ.ɮɟ.ɤɬ.ɢɜ.ɧɨ.ɫɬ.ɢ ɩɪ.ɨɟ.ɤɬ.ɚ ɦɨ.ɠɧ.ɨ 
ɫɞ.ɟɥ.ɚɬ.ɶ ɫɥ.ɟɞ.ɭɸ.ɳɢ.ɟ ɜɵɜɨɞɵ: ɩɪ.ɨɟ.ɤɬ ɉȽ.ɍ Ɍɗ.ɐ ɹɜ.ɥɹ.ɟɬ.ɫɹ ɷɮɮɟɤɬɢɜɧɵɦ, ɬɚ.ɤ 
ɤɚ.ɤ NP.V ɛɨ.ɥɶ.ɲɟ 0, ɩɨ.ɱɬ.ɢ ɧɟ ɪɢɫɤɨɜɵɦ, ɬɚ.ɤ ɤɚ.ɤ ɪɟ.ɡɟ.ɪɜ ɛɟ.ɡɨ.ɩɚ.ɫɧ.ɨɫ.ɬɢ ɩɨ 
ɩɪ.ɨɟ.ɤɬ.ɭ ɫɨ.ɫɬ.ɚɜ.ɥɹ.ɟɬ 6,44 %, ɞɨɯɨɞɧɵɦ.  
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ɁȺɄɅɘɑȿɇɂȿ 
 
ȼ ɪɚ.ɦɤ.ɚɯ ɞɚ.ɧɧ.ɨ.ɣ ɪɚ.ɛɨ.ɬɵ ɛɵ.ɥ ɪɚ.ɡɪ.ɚɛ.ɨɬ.ɚɧ ɩɪ.ɨɟ.ɤɬ ɫɬ.ɪɨ.ɢɬ.ɟɥ.ɶɫ.ɬɜ.ɚ 

ɏɚ.ɛɚ.ɪɨ.ɜɫ.ɤɨ.ɣ Ɍɗɐ-4, ɧɚ ɛɚ.ɡɟ 3 ɛɥ.ɨɤ.ɨɜ ɉȽɍ-117Ɇȼɬ.  ɇɚ ɩɪ.ɨɟ.ɤɬ.ɢɪ.ɭɟ.ɦɨ.ɣ 
ɫɬ.ɚɧ.ɰɢ.ɢ ɭɫ.ɬɚ.ɧɨ.ɜɥ.ɟɧ.ɵ ɝɚ.ɡɨ.ɜ.ɚɹ ɬɭ.ɪɛ.ɢɧ.ɚ ɦɨ.ɳɧ.ɨɫ.ɬɶ.ɸ 82Ɇȼɬ, ɤɨ.ɬɟ.ɥ-
.ɭɬ.ɢɥ.ɢɡ.ɚɬ.ɨɪ ɢ ɩɚ.ɪɨ.ɜɚ.ɹ ɬɭ.ɪɛ.ɢɧ.ɚ ɦɨ.ɳɧ.ɨɫ.ɬɶ.ɸ 35 Ɇȼɬ. ȼ ɤɚ.ɱɟ.ɫɬ.ɜɟ ɬɨ.ɩɥ.ɢɜ.ɚ 
ɢɫ.ɩɨ.ɥɶ.ɡɭ.ɟɬ.ɫɹ ɩɪ.ɢɪ.ɨɞ.ɧɵ.ɣ ɝɚ.ɡ ɨɬ ɝɚ.ɡɨ.ɪɚ.ɫɩ.ɪɟ.ɞɟ.ɥɢ.ɬɟ.ɥɶ.ɧɨ.ɣ ɫɬ.ɚɧ.ɰɢ.ɢ ȽɊ.ɋ-.1 ɫ. 
ɂɥ.ɶɢ.ɧɤ.ɚ ɏɚ.ɛɚ.ɪɨ.ɜɫ.ɤɨ.ɝɨ ɤɪɚɹ. 

Ȼɵ.ɥɚ ɜɵ.ɩɨ.ɥɧ.ɟɧ.ɚ ɨɰ.ɟɧ.ɤɚ ɩɨ.ɬɪ.ɟɛ.ɥɟ.ɧɢ.ɹ ɬɟ.ɩɥ.ɨɜ.ɨɣ ɢ ɷɥ.ɟɤ.ɬɪ.ɢɱ.ɟɫ.ɤɨ.ɣ 
ɷɧ.ɟɪ.ɝɢ.ɢ ɫ ɰɟ.ɥɶ.ɸ ɨɩ.ɪɟ.ɞɟ.ɥɟ.ɧɢ.ɹ ɦɨ.ɳɧ.ɨɫ.ɬɢ ɩɪ.ɨɟ.ɤɬ.ɢɪ.ɭɟ.ɦɨ.ɣ ɫɬɚɧɰɢɢ. Ɍɚ.ɤɠ.ɟ 
ɛɵ.ɥɚ ɩɪ.ɨɜ.ɟɞ.ɟɧ.ɚ ɨɰ.ɟɧ.ɤɚ ɫɨ.ɫɬ.ɨɹ.ɧɢ.ɹ ɨɛ.ɨɪ.ɭɞ.ɨɜ.ɚɧ.ɢɹ ɞɟ.ɣɫ.ɬɜ.ɭɸ.ɳɟ.ɣ 
ɏɚ.ɛɚ.ɪɨ.ɜɫ.ɤɨ.ɣ Ɍɗɐ-1. Ɋɚ.ɫɫ.ɦɨ.ɬɪ.ɟɧ.ɚ ɜɨ.ɡɦ.ɨɠ.ɧɨ.ɫɬ.ɶ ɫɬ.ɪɨ.ɢɬ.ɟɥ.ɶɫ.ɬɜ.ɚ ɧɨ.ɜɨ.ɣ Ɍɗ.ɐ ɫ 
ɜɧ.ɟɩ.ɥɨ.ɳɚ.ɞɨ.ɱɧ.ɨɣ ɢɧɮɪɚɫɬɪɭɤɬɭɪɨɣ.  

Ⱦɚ.ɧɧ.ɵɣ ɩɪ.ɨɟ.ɤɬ ɜɤ.ɥɸ.ɱɚ.ɟɬ ɜ ɫɟ.ɛɹ ɫɥ.ɟɞ.ɭɸ.ɳɢ.ɟ ɪɚɫɱɟɬɵ: 
− ɪɚ.ɫɱ.ɟɬ ɬɟ.ɩɥ.ɨɜ.ɨɣ ɫɯɟɦɵ, ɜ ɪɟ.ɡɭ.ɥɶ.ɬɚ.ɬɟ ɤɨ.ɬɨ.ɪɨ.ɝɨ ɛɵ.ɥɢ ɨɩ.ɪɟ.ɞɟ.ɥɟ.ɧɵ 

ɫɭ.ɦɦ.ɚɪ.ɧɵ.ɣ ɪɚ.ɫɯ.ɨɞ ɝɚ.ɡɚ ɢ ɜɨ.ɡɞ.ɭɯ.ɚ ɧɚ ɝɚ.ɡɨ.ɜɭ.ɸ ɬɭɪɛɢɧɭ, ɬɟ.ɩɥ.ɨɜ.ɚɹ ɦɨɳɧɨɫɬɶ;  
− ɪɚ.ɫɱ.ɟɬ ɬɟ.ɩɥ.ɨɜ.ɨɣ ɫɯɟɦɵ; 
− ɬɟ.ɩɥ.ɨɜ.ɨɣ ɢ ɤɨ.ɧɫ.ɬɪ.ɭɤ.ɬɨ.ɪɫ.ɤɢ.ɣ ɪɚ.ɫɱ.ɟɬ ɤɨ.ɬɥ.ɚ ɭɬɢɥɢɡɚɬɨɪɚ, ɜ ɪɟ.ɡɭ.ɥɶ.ɬɚ.ɬɟ 

ɤɨ.ɬɨ.ɪɨ.ɝɨ ɛɵ.ɥɢ ɨɩ.ɪɟ.ɞɟ.ɥɟ.ɧɵ ɤɨ.ɷɮ.ɮɢ.ɰɢ.ɟɧ.ɬ ɬɟɩɥɨɨɬɞɚɱɢ, ɪɚ.ɡɦ.ɟɪ.ɵ ɤɨɬɥɚ-
ɭɬɢɥɢɡɚɬɨɪɚ; 

− ɭɤ.ɪɭ.ɩɧ.ɟɧ.ɧɵ.ɣ ɪɚ.ɫɱ.ɟɬ ɩɚ.ɪɨ.ɜɨ.ɣ ɬɭɪɛɢɧɵ;  
− ɩɪ.ɨɢ.ɡɜ.ɟɞ.ɟɧ ɪɚ.ɫɱ.ɟɬ ɢ ɜɵ.ɛɨ.ɪ ɨɫ.ɧɨ.ɜɧ.ɨɝ.ɨ ɨɛ.ɨɪ.ɭɞ.ɨɜ.ɚɧ.ɢɹ ɫɬɚɧɰɢɢ. 
ȼ ɪɚ.ɡɞ.ɟɥ.ɟ «Ɉ.ɛɳ.ɚɹ ɱɚ.ɫɬ.ɶ» ɛɵ.ɥɚ ɩɪ.ɨɜ.ɟɞ.ɟɧ.ɚ ɪɚ.ɛɨ.ɬɚ ɩɨ ɜɵ.ɛɨ.ɪɭ 

ɨɛ.ɨɪ.ɭɞ.ɨɜ.ɚɧ.ɢɹ ɏȼ.Ɉ ɢ ɩɨ.ɞɩ.ɢɬ.ɤɢ ɬɟ.ɩɥ.ɨɜ.ɨɣ ɫɟɬɢ. Ɍɚ.ɤɠ.ɟ ɛɵ.ɥɨ ɜɵ.ɩɨ.ɥɧ.ɟɧ.ɨ 
ɨɩ.ɢɫ.ɚɧ.ɢɟ ɝɟ.ɧɟ.ɪɚ.ɥɶ.ɧɨ.ɝɨ ɩɥ.ɚɧ.ɚ ɫɬ.ɚɧ.ɰɢ.ɢ ɢ ɝɥ.ɚɜ.ɧɨ.ɝɨ ɤɨ.ɪɩ.ɭɫ.ɚ ɩɪ.ɨɟ.ɤɬ.ɢɪ.ɭɟ.ɦɨ.ɣ 
Ɍɗɐ. 

ȼ ɪɚ.ɡɞ.ɟɥ.ɟ «ɗ.ɤɨ.ɥɨ.ɝɢ.ɱɟ.ɫɤ.ɚɹ ɱɚ.ɫɬ.ɶ» ɩɪ.ɨɢ.ɡɜ.ɟɞ.ɟɧ ɪɚ.ɫɱ.ɟɬ ɜɵ.ɛɪ.ɨɫ.ɨɜ 
ɜɪ.ɟɞ.ɧɵ.ɯ ɜɟ.ɳɟ.ɫɬ.ɜ ɜ ɚɬɦɨɫɮɟɪɭ, ɚ ɬɚ.ɤɠ.ɟ ɪɚ.ɫɱ.ɟɬ ɜɵ.ɫɨ.ɬɵ ɞɵ.ɦɨ.ɜɨ.ɣ ɬɪɭɛɵ. 
Ɋɚ.ɡɪ.ɚɛ.ɨɬ.ɚɧ.ɵ ɦɟɪɨɩɪɢɹɬɢɹ, ɧɚ.ɩɪ.ɚɜ.ɥɟ.ɧɧ.ɵɟ ɧɚ ɭɦ.ɟɧ.ɶɲ.ɟɧ.ɢɟ ɜɵ.ɛɪ.ɨɫ.ɨɜ ܰ 𝑥ܱ 

ɉɨ ɢɬ.ɨɝ.ɭ ɛɵ.ɥɚ ɩɪ.ɨɜ.ɟɞ.ɟɧ.ɚ ɷɤ.ɨɧ.ɨɦ.ɢɱ.ɟɫ.ɤɚ.ɹ ɩɪ.ɢɜ.ɥɟ.ɤɚ.ɬɟ.ɥɶ.ɧɨ.ɫɬ.ɶ ɞɚ.ɧɧ.ɨɝ.ɨ 
ɩɪɨɟɤɬɚ. ȼ «ɗ.ɤɨ.ɧɨ.ɦɢ.ɱɟ.ɫɤ.ɨɣ ɱɚ.ɫɬ.ɢ» ɩɪ.ɨɢ.ɡɜ.ɟɞ.ɟɧ ɪɚ.ɫɱ.ɟɬ ɫɪ.ɨɤ.ɚ ɨɤ.ɭɩ.ɚɟ.ɦɨ.ɫɬ.ɢ 
ɩɪɨɟɤɬɚ. 
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ɋɉ.ɂɋ.ɈɄ ɂɋ.ɉɈ.Ʌɖ.ɁɈ.ȼȺ.ɇɇ.ɕɏ ɂɋ.ɌɈ.ɑɇ.ɂɄ.Ɉȼ 
 

1. ɗɧ.ɟɪ.ɝɟ.ɬɢ.ɱɟ.ɫɤ.ɚɹ ɫɬ.ɪɚ.ɬɟ.ɝɢ.ɹ Ɋɨ.ɫɫ.ɢɢ ɧɚ ɩɟ.ɪɢ.ɨɞ ɞɨ 20.30 ɝɨɞɚ. 
ɍɬ.ɜɟ.ɪɠ.ɞɟ.ɧɚ ɪɚ.ɫɩ.ɨɪ.ɹɠ.ɟɧ.ɢɟ.ɦ ɉɪ.ɚɜ.ɢɬ.ɟɥ.ɶɫ.ɬɜ.ɚ Ɋɨ.ɫɫ.ɢɣ.ɫɤ.ɨɣ Ɏɟ.ɞɟ.ɪɚ.ɰɢ.ɢ ɨɬ 13 
ɧɨ.ɹɛ.ɪɹ 20.09 ɝ. № 1715-ɪ. 

2. ɗɤ.ɨɧ.ɨɦ.ɢɤ.ɚ ɢ ɭɩ.ɪɚ.ɜɥ.ɟɧ.ɢɟ ɷɧ.ɟɪ.ɝɟ.ɬɢ.ɱɟ.ɫɤ.ɢɦ.ɢ ɩɪɟɩɪɢɹɬɢɹɦɢ. Ɉɰ.ɟɧ.ɤɚ 

ɷɤ.ɨɧ.ɨɦ.ɢɱ.ɟɫ.ɤɨ.ɣ ɷɮ.ɮɟ.ɤɬ.ɢɜ.ɧɨ.ɫɬ.ɢ ɢɧ.ɜɟ.ɫɬ.ɢɰ.ɢɣ ɜ ɷɧ.ɟɪ.ɝɟ.ɬɢ.ɱɟ.ɫɤ.ɢɟ ɨɛ.ɴɟ.ɤɬ.ɵ : 

ɭɱɟɛ. ɦɟɬɨɞ. ɉɨ.ɫɨ.ɛɢ.ɟ [ɗ.ɧɟ.ɪɝ.ɟɬ.ɢɱ.ɟɫ.ɤɢ.ɣ ɪɟ.ɫɭ.ɪɫ.] / ɋɨɫɬ. ɂ.Ⱥ. Ⱥɫɬɪɚɯɚɧɰɟɜɚ, 
Ʌ.ȼ. Ƚɨɥɨɜɚɧɨɜɚ, Ɇ.ȼ. Ɂɭɛɨɜɚ. – ɗɥɟɤɬɪɨɧ.ɞɚɧ. – Ʉɪ.ɚɫ.ɧɨ.ɹɪ.ɫɤ : ɋɢɛ. ɮɟɞɟɪ. ɭɧ-

ɬ, 2014. 
3. ɉɪ.ɢɤ.ɚɡ Ɏɋ.Ɍ Ɋɨ.ɫɫ.ɢɢ ɨɬ 17 ɦɚ.ɪɬ.ɚ 20.15 ɝ. №3.6-.ɷ/.1 «Ɉ.ɛ ɭɬ.ɜɟ.ɪɠ.ɞɟ.ɧɢ.ɢ 

ɨɩ.ɬɨ.ɜɵ.ɯ ɰɟ.ɧ ɧɚ ɝɚɡ, ɞɨ.ɛɵ.ɜɚ.ɟɦ.ɵɣ ɈȺ.Ɉ «Ƚ.ɚɡ.ɩɪ.ɨɦ.» ɢ ɟɝ.ɨ ɚɮ.ɮɢ.ɥɢ.ɪɨ.ɜɚ.ɧɧ.ɵɦ.ɢ 
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