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ȼȼȿȾȿɇɂȿ 

ɂɫɫɥɟɞɨɜɚɧɢɟ ɷɤɨɥɨɝɢɱɟɫɤɢɯ пɪɨɛɥɟɦ ɢɫпɨɥɶɡɨɜɚɧɢɹ ɫɪɟɞɫɬɜ 

ɦɟɯɚɧɢɡɚɰɢɢ пɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ пɪɨɰɟɫɫɨɜ ɜ ɚɝɪɚɪɧɨɦ ɫɟɤɬɨɪɟ ɷɤɨɧɨɦɢɤɢ 

пɪɢɨɛɪɟɬɚɸɬ ɜɫɟ ɛɨɥɶɲɭɸ ɚɤɬɭɚɥɶɧɨɫɬɶ ɜ ɫɜɹɡɢ ɫ ɜɨɡɧɢɤɧɨɜɟɧɢɟɦ ɡɚ 

пɨɫɥɟɞɧɢɟ 20 ɥɟɬ пɪɨɛɥɟɦɵ ɜɫɟɦɢɪɧɨɝɨ пɨɜɵɲɟɧɢɹ ɬɟɦпɟɪɚɬɭɪɵ ɡɟɦɧɨɣ 

ɚɬɦɨɫɮɟɪɵ. Ɉɫɧɨɜɧɚɹ пɪɢɱɢɧɚ пɨɜɵɲɟɧɢɹ ɷɬɨɣ ɬɟɦпɟɪɚɬɭɪɵ – 

ɜɨɡɧɢɤɧɨɜɟɧɢɟ пɚɪɧɢɤɨɜɨɝɨ ɷɮɮɟɤɬɚ ɢɡ-ɡɚ ɭɜɟɥɢɱɟɧɢɹ ɜɵɛɪɨɫɚ ɞɢɨɤɫɢɞɚ 

ɭɝɥɟɪɨɞɚ ɜ ɚɬɦɨɫɮɟɪɭ ɢɡ-ɡɚ ɬɟɯɧɨɝɟɧɧɨɝɨ ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ 

ɱɟɥɨɜɟɤɚ.  

ȼ пɪɟɞɥɚɝɚɟɦɨɣ ɦɚɝɢɫɬɟɪɫɤɨɣ ɞɢɫɫɟɪɬɚɰɢɢ ɪɚɫɫɦɚɬɪɢɜɚɟɬɫɹ ɜɨпɪɨɫɵ 

ɫɧɢɠɟɧɢɹ ɜɵɛɪɨɫɚ ɋɈ2 ɜ ɚɬɦɨɫɮɟɪɭ ɧɚ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɨпɟɪɚɰɢɹɯ, 

ɫɜɹɡɚɧɧɵɯ ɫ ɨɫɧɨɜɧɨɣ ɨɛɪɚɛɨɬɤɨɣ пɨɱɜɵ (ɝɥɭɛɨɤɨɟ ɪɵɯɥɟɧɢɟ пɨɱɜɵ ɢ  

ɨɛɪɚɛɨɬɤɚ ɧɚ ɝɥɭɛɢɧɭ ɞɨ 15 ɫɦ ɜ ɬɟɯɧɨɥɨɝɢɹɯ ɪɚɡɧɨɝɥɭɛɢɧɧɨɣ ɨɛɪɚɛɨɬɤɢ 

пɨɱɜɵ), ɨɛɨɫɧɨɜɵɜɚɸɬɫɹ ɨɫɧɨɜɧɵɟ пɚɪɚɦɟɬɪɵ ɬɪɚɤɬɨɪɚ ɢ ɚɝɪɟɝɚɬɚ ɫ ɰɟɥɶɸ 

ɫɧɢɠɟɧɢɹ ɜɵɛɪɨɫɚ ɞɢɨɤɫɢɞɚ ɭɝɥɟɪɨɞɚ,  ɜ ɬɨɦ ɱɢɫɥɟ ɢ ɡɚ ɫɱɟɬ ɭɦɟɧɶɲɟɧɢɹ 

ɤɨɥɢɱɟɫɬɜɚ ɭɪɨɠɚɹ, ɤɨɬɨɪɚɹ ɬɟɪɹɟɬɫɹ ɟɫɥɢ пɚɪɚɦɟɬɪɵ ɬɪɚɤɬɨɪɚ ɢ ɚɝɪɟɝɚɬɚ 

ɜɵɛɪɚɧɵ ɧɟ пɪɚɜɢɥɶɧɨ, ɱɬɨ ɫɧɢɠɚɟɬ ɫɭɦɦɭ пɨɝɥɨɳɟɧɧɨɝɨ ɢɡ ɚɬɦɨɫɮɟɪɵ 

ɞɜɭɨɤɢɫɢ ɭɝɥɟɪɨɞɚ. 

Ⱦɥɹ пɪɨɜɟɞɟɧɢɹ ɨпɬɢɦɢɡɚɰɢɨɧɧɵɯ ɪɚɫɱɟɬɨɜ ɜɵɛɪɚɧ ɤɪɢɬɟɪɢɣ 

ɨпɬɢɦɢɡɚɰɢɢ пɚɪɚɦɟɬɪɨɜ ɢ ɪɟɠɢɦɨɜ ɪɚɛɨɬɵ ɬɪɚɤɬɨɪɚ, ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɨɣ 

ɦɚɲɢɧɵ ɢ ɚɝɪɟɝɚɬɚ ɜ ɰɟɥɨɦ – ɦɢɧɢɦɚɥɶɧɵɣ ɜɵɛɪɨɫ ɚɝɪɟɝɚɬɨɦ ɋɈ2 ɜ 

ɚɬɦɨɫɮɟɪɭ. 

ȼɵɛɪɚɧɧɵɣ ɤɪɢɬɟɪɢɣ ɨпɬɢɦɢɡɚɰɢɢ ɭɱɢɬɵɜɚɟɬ пɨɬɟɪɢ ɭɪɨɠɚɹ ɢɡ-ɡɚ 

ɧɟпɪɚɜɢɥɶɧɨ ɜɵɛɪɚɧɧɵɯ пɚɪɚɦɟɬɪɨɜ ɬɟɯɧɢɤɢ. Ɂɚɞɚɱɚ ɢɫɫɥɟɞɨɜɚɧɢɣ – ɫɧɢɡɢɬɶ 

ɤɚɤ пɪɹɦɵɟ ɢ ɤɨɫɜɟɧɧɵɟ ɜɵɛɪɨɫɵ ɋɈ2, ɜ ɬɨɦ ɱɢɫɥɟ ɧɟ пɨɝɥɨɳɟɧɧɵɣ 

ɤɭɥɶɬɭɪɨɣ ɋɈ2 ɢɡ-ɡɚ ɫɧɢɠɟɧɢɹ ɭɪɨɠɚɣɧɨɫɬɢ ɨɬ ɧɟɝɚɬɢɜɧɨɝɨ ɜɥɢɹɧɢɹ  ɧɚ ɧɟɟ 

ɬɟɯɧɢɤɢ.  

Ⱥɤɬɭɚɥɶɧɨɫɬɶ ɪɚɛɨɬɵ.  ɂɡ-ɡɚ ɢɫпɨɥɶɡɨɜɚɧɢɹ ɬɟɯɧɨɥɨɝɢɣ ɦɢɧɢɦɚɥɶɧɨɣ 

ɢ ɧɭɥɟɜɨɣ ɨɛɪɚɛɨɬɤɢ пɨɱɜɵ ɜ ɧɟɣ ɧɚɤɚпɥɢɜɚɟɬɫɹ пɨɜɵɲɟɧɧɚɹ пɥɨɬɧɨɫɬɶ ɢ 
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ɬɜɟɪɞɨɫɬɶ, ɢ пɨɱɜɚ ɧɟ ɭɫпɟɜɚɟɬ ɡɚ ɫɱɟɬ ɡɚɦɨɪɨɠɟɧɢɹ ɢ ɨɬɬɚɢɜɚɧɢɹ, ɜɟɪɧɭɬɶɫɹ ɜ 

ɪɚɜɧɨɜɟɫɧɨɟ ɫɨɫɬɨɹɧɢɟ. 

ɉɨɜɵɲɟɧɧɚɹ пɥɨɬɧɨɫɬɶ ɢ ɬɜɟɪɞɨɫɬɶ пɨɱɜɵ пɪɢɜɨɞɹɬ ɤ ɫɧɢɠɟɧɢɸ 

ɭɪɨɠɚɣɧɨɫɬɢ ɡɟɪɧɨɜɵɯ ɢ ɞɪɭɝɢɯ ɤɭɥɶɬɭɪ. ȼ ɫɜɹɡɢ ɫ ɷɬɢɦ ɜɨɡɧɢɤɚɟɬ 

ɧɟɨɛɯɨɞɢɦɨɫɬɶ пɟɪɢɨɞɢɱɟɫɤɨɝɨ ɝɥɭɛɨɤɨɝɨ ɪɵɯɥɟɧɢɹ пɨɱɜɵ ɫ ɰɟɥɶɸ 

пɨɞɞɟɪɠɚɧɢɹ ɟɟ ɟɫɬɟɫɬɜɟɧɧɨɝɨ пɥɨɞɨɪɨɞɢɹ – ɜɨɡɧɢɤɚɟɬ ɧɟɨɛɯɨɞɢɦɨɫɬɶ 

ɢɫпɨɥɶɡɨɜɚɧɢɹ  ɬɟɯɧɨɥɨɝɢɢ ɪɚɡɧɨɝɥɭɛɢɧɧɨɣ ɨɛɪɚɛɨɬɤɢ пɨɱɜɵ, ɜ ɡɚɜɢɫɢɦɨɫɬɢ 

ɨɬ  ɤɭɥɶɬɭɪ, ɫɟɜɨɨɛɨɪɨɬɨɜ ɢ ɞɪ. ɮɚɤɬɨɪɨɜ пɪɨɢɡɜɨɞɫɬɜɚ. 

ɉɨɷɬɨɦɭ ɢɫɫɥɟɞɨɜɚɧɢɹ, ɧɚпɪɚɜɥɟɧɧɵɟ ɧɚ ɨпɬɢɦɢɡɚɰɢɸ пɚɪɚɦɟɬɪɨɜ ɢ 

ɪɟɠɢɦɨɜ ɪɚɛɨɬɵ ɬɪɚɤɬɨɪɨɜ ɢ ɦɚɲɢɧɧɨ-ɬɪɚɤɬɨɪɧɵɯ ɚɝɪɟɝɚɬɨɜ пɪɢ ɝɥɭɛɨɤɨɦ 

ɪɵɯɥɟɧɢɢ пɨɱɜɵ ɢ ɞɪɭɝɢɯ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɨпɟɪɚɰɢɹɯ ɨɫɧɨɜɧɨɣ ɨɛɪɚɛɨɬɤɢ 

пɨɱɜɵ пɨ ɤɪɢɬɟɪɢɸ ɨпɬɢɦɢɡɚɰɢɢ – ɦɢɧɢɦɚɥɶɧɵɣ ɜɵɛɪɨɫ ɞɢɨɤɫɢɞɚ ɭɝɥɟɪɨɞɚ, ɫ 

ɭɱɟɬɨɦ ɜɥɢɹɧɢɹ пɚɪɚɦɟɬɪɨɜ ɬɪɚɤɬɨɪɚ ɢ ɚɝɪɟɝɚɬɚ ɧɚ ɮɨɪɦɢɪɭɟɦɵɣ ɭɪɨɠɚɣ, 

ɹɜɥɹɟɬɫɹ ɚɤɬɭɚɥɶɧɨɣ ɡɚɞɚɱɟɣ.  

ɂɡ-ɡɚ пɪɢɧɹɬɨɣ ɜ ɊɌ ɬɟɯɧɨɥɨɝɢɢ ɪɚɡɧɨɝɥɭɛɢɧɧɨɣ ɨɫɧɨɜɧɨɣ ɨɛɪɚɛɨɬɤɢ 

пɨɱɜɵ пɨ ɝɨɞɚɦ, ɤɭɥɶɬɭɪɚɦ ɢ ɫɟɜɨɨɛɨɪɨɬɚɦ, ɞɨпɨɥɧɢɬɟɥɶɧɨ ɪɚɫɫɦɚɬɪɢɜɚɟɬɫɹ 

пɨɜɟɪɯɧɨɫɬɧɚɹ ɨɛɪɚɛɨɬɤɚ пɨɱɜɵ ɬɹɠɟɥɵɦɢ ɞɢɫɤɨɜɵɦɢ ɛɨɪɨɧɚɦɢ. 

Ɉɛɴɟɤɬ ɢɫɫɥɟɞɨɜɚɧɢɹ – ɦɚɲɢɧɧɨ-ɬɪɚɤɬɨɪɧɵɟ ɚɝɪɟɝɚɬɵ ɞɥɹ ɝɥɭɛɨɤɨɝɨ 

ɪɵɯɥɟɧɢɹ пɨɱɜɵ ɢ ɞɢɫɤɨɜɚɧɢɹ. 

ɉɪɟɞɦɟɬ ɢɫɫɥɟɞɨɜɚɧɢɹ – ɤɚɱɟɫɬɜɟɧɧɵɟ ɢ ɤɨɥɢɱɟɫɬɜɟɧɧɵɟ ɜɡɚɢɦɨɫɜɹɡɢ 

ɦɟɠɞɭ пɨɤɚɡɚɬɟɥɟɦ ɷɮɮɟɤɬɢɜɧɨɫɬɢ – ɦɢɧɢɦɚɥɶɧɵɣ ɜɵɛɪɨɫ ɋɈ2, пɚɪɚɦɟɬɪɚɦɢ 

ɬɪɚɤɬɨɪɚ ɢ ɦɚɲɢɧɧɨ-ɬɪɚɤɬɨɪɧɨɝɨ ɚɝɪɟɝɚɬɚ, ɭɪɨɠɚɣɧɨɫɬɶɸ 

ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɵɯ ɤɭɥɶɬɭɪ ɢ ɮɚɤɬɨɪɚɦɢ ɜɧɟɲɧɟɣ ɫɪɟɞɵ, ɜɥɢɹɸɳɢɦɢ ɧɚ 

ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɪɚɛɨɬɵ ɚɝɪɟɝɚɬɨɜ.  

ɐɟɥɶ ɪɚɛɨɬɵ – ɉɨɜɵɲɟɧɢɟ ɷɤɨɥɨɝɢɱɟɫɤɨɣ ɢ ɷɧɟɪɝɟɬɢɱɟɫɤɨɣ 

ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ ɚɝɪɟɝɚɬɨɜ ɢɫпɨɥɶɡɭɟɦɵɯ ɞɥɹ ɝɥɭɛɨɤɨɝɨ 

ɪɵɯɥɟɧɢɹ пɨɱɜɵ ɢ ɞɢɫɤɨɜɚɧɢɹ, ɡɚ ɫɱɟɬ ɨпɬɢɦɢɡɚɰɢɢ ɨɫɧɨɜɧɵɯ пɚɪɚɦɟɬɪɨɜ 

ɬɪɚɤɬɨɪɚ, пɚɪɚɦɟɬɪɨɜ ɢ ɪɟɠɢɦɨɜ ɪɚɛɨɬɵ ɦɚɲɢɧɧɨ-ɬɪɚɤɬɨɪɧɨɝɨ ɚɝɪɟɝɚɬɚ 

(МɌА).    
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ȼ ɫɜɹɡɢ ɫ ɷɬɢɦ ɜ ɦɚɝɢɫɬɟɪɫɤɨɣ ɞɢɫɫɟɪɬɚɰɢɢ ɩɨɫɬɚɜɥɟɧɵ ɫɥɟɞɭɸɳɢɟ 
ɡɚɞɚɱɢ:  

1.ɂɡɭɱɢɬɶ ɬɟɨɪɟɬɢɱɟɫɤɢɟ ɦɚɬɟɪɢɚɥɵ пɨ ɬɟɯɧɢɱɟɫɤɨɣ ɢ 
пɪɨɢɡɜɨɞɫɬɜɟɧɧɨɣ ɷɤɫпɥɭɚɬɚɰɢɢ ɚɝɪɟɝɚɬɨɜ ɧɚ ɨɫɧɨɜɧɨɣ ɨɛɪɚɛɨɬɤɟ пɨɱɜɵ 
пɨɱɜɵ ɫ ɰɟɥɶɸ ɫɨɡɞɚɧɢɹ ɟɝɨ ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ ɦɨɞɟɥɢ пɨ ɤɪɢɬɟɪɢɸ – 

ɦɢɧɢɦɚɥɶɧɵɣ ɜɵɛɪɨɫ ɞɢɨɤɫɢɞɚ ɭɝɥɟɪɨɞɚ ɜ ɚɬɦɨɫɮɟɪɭ; 
2. Ɋɚɡɪɚɛɨɬɚɬɶ пɪɨɝɪɚɦɦɭ, ɦɟɬɨɞɢɤɭ ɢ пɪɨɜɟɫɬɢ ɷɤɫпɟɪɢɦɟɧɬɚɥɶɧɵɟ 

ɢɫɫɥɟɞɨɜɚɧɢɹ ɬɪɚɤɬɨɪɨɜ ɢ ɚɝɪɟɝɚɬɨɜ ɧɚ ɨɫɧɨɜɧɨɣ ɨɛɪɚɛɨɬɤɟ пɨɱɜɵ ɫ ɰɟɥɶɸ 

пɨɥɭɱɟɧɢɹ ɧɟɞɨɫɬɚɸɳɢɯ ɡɚɜɢɫɢɦɨɫɬɟɣ ɷɧɟɪɝɟɬɢɱɟɫɤɨɣ ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ 
ɦɨɞɟɥɢ МɌА; 

3. ɉɪɨɜɟɫɬɢ ɜɵɱɢɫɥɢɬɟɥɶɧɵɟ ɷɤɫпɟɪɢɦɟɧɬɵ ɫ ɰɟɥɶɸ ɨпɪɟɞɟɥɟɧɢɹ 
ɨпɬɢɦɚɥɶɧɵɯ пɚɪɚɦɟɬɪɨɜ ɬɪɚɤɬɨɪɚ ɢ ɚɝɪɟɝɚɬɚ ɧɚ ɨɫɧɨɜɧɨɣ ɨɛɪɚɛɨɬɤɟ пɨɱɜɵ 
пɨ ɤɪɢɬɟɪɢɸ – ɦɢɧɢɦɚɥɶɧɵɣ ɜɵɛɪɨɫ ɞɢɨɤɫɢɞɚ ɭɝɥɟɪɨɞɚ ɜ ɚɬɦɨɫɮɟɪɭ; 

4. ɋɨɫɬɚɜɢɬɶ пɪɚɤɬɢɱɟɫɤɢɟ ɪɟɤɨɦɟɧɞɚɰɢɢ пɨ ɜɵɛɨɪɭ пɚɪɚɦɟɬɪɨɜ 
ɬɪɚɤɬɨɪɨɜ ɢ ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɵɯ ɦɚɲɢɧ ɧɚ ɨɫɧɨɜɧɨɣ ɨɛɪɚɛɨɬɤɟ пɨɱɜɵ 
пɨɱɜɵ, ɨпɪɟɞɟɥɢɬɶ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɢɯ ɜɧɟɞɪɟɧɢɹ ɜ пɪɨɢɡɜɨɞɫɬɜɨ. 

ɉɪɚɤɬɢɱɟɫɤɚɹ ɰɟɧɧɨɫɬɶ ɢɫɫɥɟɞɨɜɚɧɢɣ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɬɨɦ, ɱɬɨ 
пɪɟɞɥɚɝɚɟɦɵɣ ɦɟɬɨɞ ɨпɬɢɦɢɡɚɰɢɢ пɚɪɚɦɟɬɪɨɜ ɬɪɚɤɬɨɪɚ, ɫ ɭɱɟɬɨɦ ɟɝɨ ɜɥɢɹɧɢɹ 
ɧɚ ɮɨɪɦɢɪɭɟɦɵɣ ɭɪɨɠɚɣ пɨɡɜɨɥɹɟɬ ɢɫпɨɥɶɡɨɜɚɬɶ ɟɝɨ ɞɥɹ пɨɞɛɨɪɚ ɚɝɪɟɝɚɬɨɜ 
ɝɥɭɛɨɤɨɪɵɯɥɢɬɟɥɟɣ пɨɱɜɵ ɢ ɞɢɫɤɚɬɨɪɨɜ.  ɉɪɚɤɬɢɱɟɫɤɨɟ ɢɫпɨɥɶɡɨɜɚɧɢɟ 
ɪɟɡɭɥɶɬɚɬɨɜ ɢɫɫɥɟɞɨɜɚɧɢɹ ɜɟɞɟɬ ɤ ɫɧɢɠɟɧɢɸ ɫɭɦɦɚɪɧɵɯ ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ 
ɡɚɬɪɚɬ ɞɨ 6000 МȾɠ/ɝɚ, ɫɧɢɡɢɬɶ ɜɵɛɪɨɫ ɋɈ2 ɞɨ 200 ɤɝ/ɝɚ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 
ɢɫпɨɥɶɡɭɟɦɵɯ ɬɪɚɤɬɨɪɨɜ, ɝɥɭɛɨɤɨɪɵɯɥɢɬɟɥɟɣ, ɞɢɫɤɚɬɨɪɨɜ, ɫɜɨɣɫɬɜ пɨɱɜɵ ɢ 
ɪɚɡɦɟɪɨɜ пɨɥɟɣ. 

Ⱥɩɪɨɛɚɰɢɹ. Ɉɫɧɨɜɧɵɟ пɨɥɨɠɟɧɢɹ пɪɨɜɟɞɟɧɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ 
ɞɨɥɨɠɟɧɵ ɢ ɨɞɨɛɪɟɧɵ: ɧɚ ɧɚɭɱɧɵɯ ɤɨɧɮɟɪɟɧɰɢɹɯ пɪɨɮɟɫɫɨɪɫɤɨ-

пɪɟпɨɞɚɜɚɬɟɥɶɫɤɨɝɨ ɫɨɫɬɚɜɚ  Ʉɚɡɚɧɫɤɨɝɨ ГАɍ — ɜ 2021 ɝ. 
ɉɭɛɥɢɤɚɰɢɢ. ɉɨ ɪɟɡɭɥɶɬɚɬɚɦ ɢɫɫɥɟɞɨɜɚɧɢɣ ɨпɭɛɥɢɤɨɜɚɧɵ 2 ɫɬɚɬɶɢ. 
ɋɬɪɭɤɬɭɪɚ ɢ ɨɛɶɟɦ ɪɚɛɨɬɵ. Ⱦɢɫɫɟɪɬɚɰɢɹ ɫɨɫɬɨɢɬ ɢɡ ɜɜɟɞɟɧɢɹ, пɹɬɢ 

ɪɚɡɞɟɥɨɜ, ɜɵɜɨɞɨɜ ɢ пɪɟɞɥɨɠɟɧɢɣ, ɫпɢɫɤɚ ɥɢɬɟɪɚɬɭɪɵ ɢ пɪɢɥɨɠɟɧɢɣ. Ɋɚɛɨɬɚ 

ɢɡɥɨɠɟɧɚ ɧɚ 146 ɫɬɪɚɧɢɰ, ɫɨɞɟɪɠɢɬ 20 ɪɢɫɭɧɤɨɜ ɢ 13 ɬɚɛɥɢɰ. 
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1 ȺɇȺɅɂɁ ɋɈɋɌɈəɇɂə ȼɈɉɊɈɋȺ, ɉɈɋɌȺɇɈȼɄȺ ɐȿɅɂ ɂ ɁȺȾȺɑ 

ɂɋɋɅȿȾɈȼȺɇɂə 

1.1. ɉɪɨɛɥɟɦɚ ɜɵɛɪɨɫɚ ɞɢɨɤɫɢɞɚ ɭɝɥɟɪɨɞɚ 

ȼɵɫɜɨɛɨɠɞɟɧɢɟ ɭɝɥɟɤɢɫɥɨɝɨ ɝɚɡɚ ɢ ɜɵɛɪɨɫ ɟɝɨ ɜ ɚɬɦɨɫɮɟɪɭ ɜ 

ɪɟɡɭɥɶɬɚɬɟ ɪɚɡɥɢɱɧɵɯ пɪɨɰɟɫɫɨɜ, пɪɨɢɫɯɨɞɹɳɢɯ ɧɚ ɡɟɦɧɨɦ ɲɚɪɟ, ɫɬɚɧɨɜɢɬɫɹ 

ɦɢɪɨɜɨɣ пɪɨɛɥɟɦɨɣ, ɜɟɞɭɳɟɣ ɤ ɧɟɨɬɜɪɚɬɢɦɨɦɭ пɨɬɟпɥɟɧɢɸ ɤɥɢɦɚɬɚ, 

пɨɜɵɲɟɧɢɸ ɫɪɟɞɧɟɝɨɞɨɜɨɣ ɬɟɦпɟɪɚɬɭɪɵ ɢ ɤɨ ɜɫɟɦ ɤɥɢɦɚɬɢɱɟɫɤɢɦ, 

ɫɨɰɢɚɥɶɧɵɦ, пɨɥɢɬɢɱɟɫɤɢɦ ɢ ɷɤɨɧɨɦɢɱɟɫɤɢɦ пɨɫɥɟɞɫɬɜɢɹɦ, ɜɵɡɜɚɧɧɵɦ ɷɬɢɦ 

ɹɜɥɟɧɢɟɦ. 

1.1.1 ɍɝɪɨɡɚ ɜɫɟɦɢɪɧɨɝɨ ɩɨɬɟɩɥɟɧɢɹ 

ɇɚɱɢɧɚɹ ɫ ɉɪɨɦɵɲɥɟɧɧɨɣ ɪɟɜɨɥɸɰɢɢ ɝɥɨɛɚɥɶɧɚɹ ɟɠɟɝɨɞɧɚɹ 

ɬɟɦпɟɪɚɬɭɪɚ ɭɜɟɥɢɱɢɥɚɫɶ ɧɟɡɧɚɱɢɬɟɥɶɧɨ ɛɨɥɟɟ ɱɟɦ ɧɚ 1 ɝɪɚɞɭɫ пɨ ɐɟɥɶɫɢɸ, 

ɢɥɢ пɪɢɛɥɢɡɢɬɟɥɶɧɨ ɧɚ 2 ɝɪɚɞɭɫɚ пɨ Ɏɚɪɟɧɝɟɣɬɭ. Мɟɠɞɭ 1880 – ɝɨɞ, ɤɨɝɞɚ 

ɧɚɱɚɥɨɫɶ ɜɟɞɟɧɢɟ ɡɚпɢɫɟɣ  ɢ 1980 ɝ, ɬɟɦпɟɪɚɬɭɪɚ пɨɜɵɲɚɥɚɫɶ ɜ ɫɪɟɞɧɟɦ ɧɚ 

0,07 ɝɪɚɞɭɫɚ ɐɟɥɶɫɢɹ (0,13 ɝɪɚɞɭɫɚ пɨ Ɏɚɪɟɧɝɟɣɬɭ) ɤɚɠɞɵɟ 10 ɥɟɬ. Ɉɞɧɚɤɨ 

ɧɚɱɢɧɚɹ ɫ 1981 ɝɨɞɚ, ɬɟɦп ɭɜɟɥɢɱɟɧɢɹ ɬɟɦпɟɪɚɬɭɪɵ ɛɨɥɟɟ ɱɟɦ ɭɞɜɨɢɥɫɹ: ȼ 

ɬɟɱɟɧɢɟ пɪɨɲɥɵɯ 40 ɥɟɬ ɧɚɛɥɸɞɚɥɨɫɶ ɝɥɨɛɚɥɶɧɨɟ ɟɠɟɝɨɞɧɨɟ пɨɜɵɲɟɧɢɟ 

ɬɟɦпɟɪɚɬɭɪɵ ɧɚ 0,18 ɝɪɚɞɭɫɚ ɐɟɥɶɫɢɹ ɢɥɢ 0,32 ɝɪɚɞɭɫɚ пɨ Ɏɚɪɟɧɝɟɣɬɭ, ɡɚ 

ɞɟɫɹɬɢɥɟɬɢɟ. ȼ ɪɟɡɭɥɶɬɚɬɟ пɥɚɧɟɬɚ, ɤɨɬɨɪɚɹ ɧɢɤɨɝɞɚ ɧɟ ɛɵɥɚ ɛɨɥɟɟ ɝɨɪɹɱɟɣ, 

ɫɬɚɥɚ ɧɚɝɪɟɜɚɬɶɫɹ. Ⱦɟɜɹɬɶ ɢɡ 10 ɫɚɦɵɯ ɬɟпɥɵɯ ɥɟɬ ɫ 1880 ɝ пɪɨɢɡɨɲɥɢ ɫ 2005 

ɝɨɞɚ – ɢ 5 ɫɚɦɵɯ ɬɟпɥɵɯ ɥɟɬ, ɤɨɝɞɚ-ɥɢɛɨ ɢɦɟɜɲɢɯ ɦɟɫɬɨ, пɪɨɢɡɨɲɥɢ ɫ 2015 

ɝɨɞɚ. ɂɫɫɥɟɞɨɜɚɬɟɥɢ ɢɡɦɟɧɟɧɢɹ ɤɥɢɦɚɬɚ ɭɬɜɟɪɠɞɚɥɢ, ɱɬɨ ɛɵɥɚ «пɚɭɡɚ» ɢɥɢ 

«ɡɚɦɟɞɥɟɧɢɟ» ɜ ɜɨɡɪɚɫɬɚɸɳɢɯ ɝɥɨɛɚɥɶɧɵɯ ɬɟɦпɟɪɚɬɭɪɚɯ, ɧɨ ɦɧɨɝɨɱɢɫɥɟɧɧɵɟ 

ɧɚɭɱɧɵɟ ɢɡɵɫɤɚɧɢɹ, ɜɤɥɸɱɚɹ ɪɚɛɨɬɭ 2018 ɝɨɞɚ, ɨпɭɛɥɢɤɨɜɚɧɧɭɸ ɜ ɠɭɪɧɚɥɟ 

EЧЯТЫШЧЦОЧЭКХ RОЬОКЫМС LОЭЭОЫЬ, ɨпɪɨɜɟɪɝɧɭɥɢ ɷɬɨ ɬɪɟɛɨɜɚɧɢɟ. ȼɥɢɹɧɢɟ 

ɝɥɨɛɚɥɶɧɨɝɨ пɨɬɟпɥɟɧɢɹ ɭɠɟ ɜɪɟɞɢɬ ɥɸɞɹɦ ɜɨ ɜɫɟɦ ɦɢɪɟ. Ɍɟпɟɪɶ 

ɤɥɢɦɚɬɨɥɨɝɢ пɪɢɲɥɢ ɤ ɡɚɤɥɸɱɟɧɢɸ, ɱɬɨ ɦɵ ɞɨɥɠɧɵ ɨɝɪɚɧɢɱɢɬɶ ɝɥɨɛɚɥɶɧɨɟ 

пɨɬɟпɥɟɧɢɟ 1,5 ɝɪɚɞɭɫɚɦɢ ɐɟɥɶɫɢɹ ɤ 2040, ɟɫɥɢ ɯɨɬɢɦ ɢɡɛɟɠɚɬɶ ɛɭɞɭɳɟɝɨ, ɜ 

ɤɨɬɨɪɨɣ пɨɜɫɟɞɧɟɜɧɚɹ ɠɢɡɧɶ ɜɨ ɜɫɟɦ ɦɢɪɟ ɛɭɞɟɬ ɨɬɦɟɱɟɧɚ ɟɟ ɯɭɞɲɢɦɢ, 
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ɫɚɦɵɦɢ ɪɚɡɪɭɲɢɬɟɥɶɧɵɦɢ ɷɮɮɟɤɬɚɦɢ: ɷɤɫɬɪɟɦɚɥɶɧɨɣ ɡɚɫɭɯɨɣ, пɨɠɚɪɚɦɢ, 

пɨɬɨпɚɦɢ, ɬɪɨпɢɱɟɫɤɢɦɢ ɲɬɨɪɦɚɦɢ ɢ ɞɪɭɝɢɦɢ ɛɟɞɫɬɜɢɹɦɢ, ɤɨɬɨɪɵɟ 

ɹɜɥɹɸɬɫɹ ɫɥɟɞɫɬɜɢɟɦ ɢɡɦɟɧɟɧɢɹ ɤɥɢɦɚɬɚ. ɗɬɢ ɷɮɮɟɤɬɵ ɬɚɤ ɢɥɢ ɢɧɚɱɟ 

ɱɭɜɫɬɜɭɸɬ ɜɫɟ ɥɸɞɢ, ɧɨ ɢɫпɵɬɵɜɚɸɬ ɧɚɢɛɨɥɟɟ ɨɫɬɪɨ ɛɟɞɧɵɟ, ɷɤɨɧɨɦɢɱɟɫɤɢ 

ɦɚɪɝɢɧɚɥɢɡɨɜɚɧɧɵɟ, ɢ ɠɢɬɟɥɢ Аɮɪɢɤɢ, ɞɥɹ ɤɨɬɨɪɵɯ ɢɡɦɟɧɟɧɢɟ ɤɥɢɦɚɬɚ 

ɱɚɫɬɨ - ɤɥɸɱɟɜɨɣ ɮɚɤɬɨɪ ɛɟɞɧɨɫɬɢ, ɦɢɝɪɚɰɢɢ, ɝɨɥɨɞɚ ɢ ɨɛɳɟɫɬɜɟɧɧɵɯ 

ɛɟɫпɨɪɹɞɤɨɜ [1].  

1.1.2 Ɉɫɧɨɜɧɵɟ ɢɫɬɨɱɧɢɤɢ ɜɵɛɪɨɫɚ ɩɚɪɧɢɤɨɜɵɯ ɝɚɡɨɜ 

ɂɦɟɸɬɫɹ ɟɫɬɟɫɬɜɟɧɧɵɟ ɢ ɚɧɬɪɨпɨɝɟɧɧɵɟ ɢɫɬɨɱɧɢɤɢ ɜɵɞɟɥɟɧɢɣ 

ɭɝɥɟɤɢɫɥɨɝɨ ɝɚɡɚ. ȿɫɬɟɫɬɜɟɧɧɵɟ ɢɫɬɨɱɧɢɤɢ ɜɤɥɸɱɚɸɬ ɪɚɡɥɨɠɟɧɢɟ ɨɪɝɚɧɢɤɢ, 

ɜɵɯɨɞ ɋɈ2 ɢɡ ɨɤɟɚɧɚ ɢ ɞɵɯɚɧɢɟ ɛɢɨɥɨɝɢɱɟɫɤɢɯ ɨɛɴɟɤɬɨɜ. Аɧɬɪɨпɨɝɟɧɧɵɟ 

ɢɫɬɨɱɧɢɤɢ пɪɨɹɜɥɹɸɬɫɹ, ɜ ɨɫɧɨɜɧɨɦ, ɨɬ ɬɚɤɢɯ ɜɢɞɨɜ ɞɟɹɬɟɥɶɧɨɫɬɢ ɱɟɥɨɜɟɤɚ, 

ɤɚɤ пɪɨɢɡɜɨɞɫɬɜɨ ɰɟɦɟɧɬɚ, ɜɵɪɭɛɤɚ ɥɟɫɚ, ɚ ɬɚɤɠɟ ɫɠɢɝɚɧɢɟ ɢɫɤɨпɚɟɦɵɯ 

ɬɨпɥɢɜ ɬɚɤɢɯ ɤɚɤ – ɭɝɨɥɶ, ɧɟɮɬɶ ɢ пɪɢɪɨɞɧɵɣ ɝɚɡ.  

ɂɡ-ɡɚ ɞɟɹɬɟɥɶɧɨɫɬɢ ɱɟɥɨɜɟɤɚ, ɚɬɦɨɫɮɟɪɧɚɹ ɤɨɧɰɟɧɬɪɚɰɢɹ ɞɜɭɨɤɢɫɢ 

ɭɝɥɟɪɨɞɚ пɨɜɵɲɚɥɚɫɶ ɷɤɫɬɟɧɫɢɜɧɨ ɧɚɱɢɧɚɹ ɫ пɪɨɦɵɲɥɟɧɧɨɣ ɪɟɜɨɥɸɰɢɢ ɢ 

ɬɟпɟɪɶ ɞɨɫɬɢɝɥɚ ɨпɚɫɧɵɯ ɭɪɨɜɧɟɣ, ɧɟ ɡɚɦɟɱɟɧɧɵɯ ɡɚ пɪɨɲɥɵɟ 3 ɦɢɥɥɢɨɧɚ ɥɟɬ 

[1 2, 3]. Аɧɬɪпɨɝɟɧɧɵɯ ɜɵɞɟɥɟɧɢɣ ɭɝɥɟɤɢɫɥɨɝɨ ɝɚɡɚ ɧɚɦɧɨɝɨ ɦɟɧɶɲɟ, ɱɟɦ ɨɬ 

ɟɫɬɟɫɬɜɟɧɧɨɣ ɷɦɢɫɫɢɢ ɋɈ2, ɧɨ ɨɧɢ ɧɚɪɭɲɢɥɢ ɟɫɬɟɫɬɜɟɧɧɵɣ ɛɚɥɚɧɫ, ɤɨɬɨɪɵɣ 

ɫɭɳɟɫɬɜɨɜɚɥ ɜ ɬɟɱɟɧɢɟ ɦɧɨɝɢɯ ɬɵɫɹɱ ɥɟɬ ɞɨ пɨɹɜɥɟɧɢɹ ɥɸɞɟɣ ɢ ɢɯ 

пɪɨɢɡɜɨɞɫɬɜɟɧɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ. ɗɬɨ ɜɵɡɜɚɧɨ ɬɟɦ, ɱɬɨ ɟɫɬɟɫɬɜɟɧɧɵɟ 

ɦɟɯɚɧɢɡɦɵ ɜ пɪɢɪɨɞɟ ɭɞɚɥɹɸɬ ɫɬɨɥɶɤɨ ɠɟ ɞɜɭɨɤɢɫɢ ɭɝɥɟɪɨɞɚ ɢɡ ɚɬɦɨɫɮɟɪɵ, 

ɫɤɨɥɶɤɨ ɜɵɛɪɚɫɵɜɚɥɨɫɶ ɟɫɬɟɫɬɜɟɧɧɵɦɢ ɢɫɬɨɱɧɢɤɚɦɢ [4]. ɗɬɨ ɫɨɯɪɚɧɹɥɨ 

ɭɪɨɜɟɧɶ ɞɜɭɨɤɢɫɢ ɭɝɥɟɪɨɞɚ ɜ ɚɬɦɨɫɮɟɪɟ ɜ ɫɛɚɥɚɧɫɢɪɨɜɚɧɧɨɦ ɫɨɫɬɨɹɧɢɢ ɢ  

ɛɟɡɨпɚɫɧɨɦ ɞɢɚпɚɡɨɧɟ. ɇɨ ɚɧɬɪɨпɨɝɟɧɧɵɟ ɢɫɬɨɱɧɢɤɢ ɷɦɢɫɫɢɢ ɧɚɪɭɲɢɥɢ 

ɟɫɬɟɫɬɜɟɧɧɵɣ ɛɚɥɚɧɫ ɋɈ2 ɜ пɪɢɪɨɞɟ, ɞɨɛɚɜɢɜ ɞɨпɨɥɧɢɬɟɥɶɧɭɸ ɞɜɭɨɤɢɫɶ 

ɭɝɥɟɪɨɞɚ ɜ ɚɬɦɨɫɮɟɪɭ, ɛɟɡ ɟɟ ɞɚɥɶɧɟɣɲɟɝɨ ɭɞɚɥɟɧɢɹ. 

ȼɵɞɟɥɟɧɢɹ ɭɝɥɟɤɢɫɥɨɝɨ ɝɚɡɚ: Ⱥɧɬɪɨɩɨɝɟɧɧɵɟ ɢɫɬɨɱɧɢɤɢ 
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 ɇɚɱɢɧɚɹ ɫ пɪɨɦɵɲɥɟɧɧɨɣ ɪɟɜɨɥɸɰɢɢ, ɚɧɬɪɨпɨɝɟɧɧɵɟ ɢɫɬɨɱɧɢɤɢ 

ɜɵɞɟɥɟɧɢɣ ɭɝɥɟɤɢɫɥɨɝɨ ɝɚɡɚ ɪɨɫɥɢ. Ⱦɟɹɬɟɥɶɧɨɫɬɶ ɱɟɥɨɜɟɤɚ, ɬɚɤɚɹ ɤɚɤ 

ɫɠɢɝɚɧɢɟ ɧɟɮɬɢ, ɭɝɥɹ ɢ ɝɚɡɚ, ɚ ɬɚɤɠɟ ɜɵɪɭɛɤɢ ɥɟɫɚ ɹɜɥɹɟɬɫɹ ɨɫɧɨɜɧɨɣ 

пɪɢɱɢɧɨɣ ɭɜɟɥɢɱɟɧɧɵɯ ɤɨɧɰɟɧɬɪɚɰɢɣ ɞɜɭɨɤɢɫɢ ɭɝɥɟɪɨɞɚ ɜ ɚɬɦɨɫɮɟɪɟ. 

ɉɪɢɦɟɪɧɨ 87 % ɜɫɟɯ пɪɨɢɡɜɟɞɟɧɧɵɯ ɱɟɥɨɜɟɤɨɦ ɜɵɞɟɥɟɧɢɣ ɭɝɥɟɤɢɫɥɨɝɨ ɝɚɡɚ 

ɢɫɯɨɞɹɬ ɨɬ ɫɠɢɝɚɧɢɹ ɢɫɤɨпɚɟɦɨɝɨ ɬɨпɥɢɜɚ ɬɚɤɢɯ ɤɚɤ – ɭɝɨɥɶ, пɪɢɪɨɞɧɵɣ ɝɚɡ 

ɢ ɧɟɮɬɶ. Ɉɫɬɚɥɶɧɨɣ ɜɵɛɪɨɫ ɫɥɟɞɭɟɬ ɢɡ-ɡɚ ɪɭɛɤɢ ɥɟɫɨɜ ɢ ɞɪɭɝɢɯ ɢɡɦɟɧɟɧɢɣ ɜ 

ɡɟɦɥɟпɨɥɶɡɨɜɚɧɢɢ (9%), ɚ ɬɚɤɠɟ ɧɟɤɨɬɨɪɵɯ пɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ пɪɨɰɟɫɫɨɜ, 

ɬɚɤɢɯ ɤɚɤ ɢɡɝɨɬɨɜɥɟɧɢɟ ɰɟɦɟɧɬɚ ɢ ɞɪ. (4%).  

 

Ɋɢɫɭɧɨɤ 1 – Ⱦɨɥɹ ɪɚɡɥɢɱɧɵɯ пɪɨɰɟɫɫɨɜ ɜ ɜɵɛɪɨɫɟ ɭɝɥɟɤɢɫɥɨɝɨ ɝɚɡɚ ɋɈ2 [2] 

ɋɠɢɝɚɧɢɟ ɢɫɤɨɩɚɟɦɨɝɨ ɬɨɩɥɢɜɚ  

ɋɚɦɵɣ ɛɨɥɶɲɨɣ ɚɧɬɪɨпɨɝɟɧɧɵɣ ɢɫɬɨɱɧɢɤ ɜɵɞɟɥɟɧɢɣ ɭɝɥɟɤɢɫɥɨɝɨ ɝɚɡɚ 

ɨɬ ɫɝɨɪɚɧɢɹ ɢɫɤɨпɚɟɦɨɝɨ ɬɨпɥɢɜɚ. Ɉɧ пɪɨɢɡɜɨɞɢɬ 87% ɜɵɞɟɥɟɧɢɣ 

ɭɝɥɟɤɢɫɥɨɝɨ ɝɚɡɚ, ɫɜɹɡɚɧɧɵɯ ɫ ɞɟɹɬɟɥɶɧɨɫɬɶɸ ɱɟɥɨɜɟɱɟɫɬɜɚ. ɋɠɢɝɚɧɢɟ  

ɬɨпɥɢɜɚ ɜɵɫɜɨɛɨɠɞɚɟɬ ɷɧɟɪɝɢɸ, ɤɨɬɨɪɚɹ ɨɛɵɱɧɨ пɪɟɜɪɚɳɚɟɬɫɹ ɜ ɬɟпɥɨ, 

ɷɥɟɤɬɪɢɱɟɫɬɜɨ ɢɥɢ ɷɧɟɪɝɢɸ ɞɥɹ ɬɪɚɧɫпɨɪɬɢɪɨɜɤɢ ɝɪɭɡɨɜ. Ɍɨпɥɢɜɨ ɲɢɪɨɤɨ 

ɢɫпɨɥɶɡɭɟɬɫɹ ɜ ɬɟпɥɨɜɵɯ ɷɥɟɤɬɪɨɫɬɚɧɰɢɹɯ, ɚɜɬɨɬɪɚɧɫпɨɪɬɨɦ, ɬɪɚɤɬɨɪɚɦɢ ɢ 

пɪɨɢɡɜɨɞɫɬɜɟɧɧɵɦɢ пɪɟɞпɪɢɹɬɢɹɦɢ. ȼ 2019 ɢɫпɨɥɶɡɨɜɚɧɢɟ ɢɫɤɨпɚɟɦɨɝɨ 

ɬɨпɥɢɜɚ ɫɨɡɞɚɥɨ 39,2 ɦɢɥɥɢɚɪɞɚ ɬɨɧɧ ɜɵɞɟɥɟɧɢɣ ɭɝɥɟɤɢɫɥɨɝɨ ɝɚɡɚ ɜɨ ɜɫɟɦ 

ɦɢɪɟ. Ɍɢпɵ ɢɫɤɨпɚɟɦɨɝɨ ɬɨпɥɢɜɚ, ɤɨɬɨɪɵɟ ɢɫпɨɥɶɡɭɟɬɫɹ - ɛɨɥɶɲɟ ɜɫɟɝɨ 

ɭɝɨɥɶ, пɪɢɪɨɞɧɵɣ ɝɚɡ ɢ ɧɟɮɬɶ. ɍɝɨɥɶ ɨɬɜɟɬɫɬɜɟɧɟɧ ɡɚ 43% ɜɵɞɟɥɟɧɢɣ 
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ɭɝɥɟɤɢɫɥɨɝɨ ɝɚɡɚ ɨɬ ɫɝɨɪɚɧɢɹ ɷɬɨɝɨ ɬɨпɥɢɜɚ, 36% ɋɈ2 пɪɨɢɡɜɟɞɟɧɨ ɨɬ 

ɢɫпɨɥɶɡɨɜɚɧɢɹ ɜ ɤɚɱɟɫɬɜɟ ɬɨпɥɢɜɚ ɧɟɮɬɢ ɢ ɟɝɨ пɪɨɞɭɤɬɨɜ, ɢ 20% ɋɈ2 

пɨɥɭɱɚɟɬɫɹ ɨɬ ɫɠɢɝɚɧɢɹ ɧɚɬɭɪɚɥɶɧɨɝɨ ɝɚɡɨɜɨɝɨ ɬɨпɥɢɜɚ. Ⱦɥɹ ɤɚɠɞɨɣ ɬɨɧɧɵ 

ɫɨɠɠɟɧɧɨɝɨ ɭɝɥɹ ɜɵɛɪɚɫɵɜɚɟɬɫɹ пɪɢɛɥɢɡɢɬɟɥɶɧɨ 2,5 ɬɨɧɧɵ CO2О, пɨɷɬɨɦɭ  

ɭɝɨɥɶ пɪɨɢɡɜɨɞɢɬ ɛɨɥɶɲɭɸ ɱɚɫɬɶ ɞɜɭɨɤɢɫɢ ɭɝɥɟɪɨɞɚ. ɍɝɨɥɶ ɢɫɬɨɱɧɢɤ ɨɞɧɨɣ 

ɬɪɟɬɶɟɣ ɞɨɥɢ ɢɫɤɨпɚɟɦɨɝɨ ɬɨпɥɢɜɚ ɨɛɳɟɣ ɦɢɪɨɜɨɣ пɟɪɜɢɱɧɨɣ ɷɧɟɪɝɢɢ, ɧɨ 

ɨɬɜɟɬɫɬɜɟɧɟɧ ɡɚ 43% ɜɵɞɟɥɟɧɢɣ ɭɝɥɟɤɢɫɥɨɝɨ ɝɚɡɚ ɨɬ ɢɫпɨɥɶɡɨɜɚɧɢɹ 

ɢɫɤɨпɚɟɦɨɝɨ ɬɨпɥɢɜɚ. ȼɫɟɦɭ, ɱɬɨ ɜɤɥɸɱɚɟɬ ɢɫɤɨпɚɟɦɨɟ ɬɨпɥɢɜɨ пɪɢɤɪɟпɢɥɢ 

ɧɨɪɦɚɬɢɜ ɜɵɞɟɥɟɧɢɹ ɭɝɥɟɤɢɫɥɨɝɨ ɝɚɡɚ. ɏɨɬɹ, ɫɠɢɝɚɧɢɟ ɢɫɤɨпɚɟɦɨɝɨ ɬɨпɥɢɜɚ 

ɜɵɫɜɨɛɨɠɞɚɟɬ ɷɧɟɪɝɢɸ ɞɥɹ ɟɟ ɞɚɥɶɧɟɣɲɟɝɨ ɢɫпɨɥɶɡɨɜɚɧɢɹ, ɨɞɧɚɤɨ пɪɢ ɷɬɨɦ 

пɨɹɜɥɹɟɬɫɹ пɨɛɨɱɧɵɣ пɪɨɞɭɤɬ ɝɨɪɟɧɢɹ – ɞɜɭɨɤɢɫɶ ɭɝɥɟɪɨɞɚ. ɗɬɨ ɜɵɡɜɚɧɨ ɬɟɦ, 

ɱɬɨ пɨɱɬɢ ɜɟɫɶ ɭɝɥɟɪɨɞ, ɤɨɬɨɪɵɣ ɫɤɨɧɰɟɧɬɪɢɪɨɜɚɧ ɜ ɢɫɤɨпɚɟɦɨɦ ɬɨпɥɢɜɟ, 

пɪɟɨɛɪɚɡɭɟɬɫɹ ɜɨ ɜɪɟɦɹ ɷɬɨɝɨ пɪɨɰɟɫɫɚ ɜ ɞɜɭɨɤɢɫɶ ɭɝɥɟɪɨɞɚ. Ɍɪɢ ɨɫɧɨɜɧɵɯ 

ɫɟɤɬɨɪɚ ɷɤɨɧɨɦɢɤɢ, ɤɨɬɨɪɵɟ ɛɨɥɶɲɟ ɜɫɟɝɨ ɢɫпɨɥɶɡɭɸɬ ɢɫɤɨпɚɟɦɨɟ ɬɨпɥɢɜɨ: 

ɷɥɟɤɬɪɨ- ɢ ɬɟпɥɨɜɵɟ ɫɬɚɧɰɢɢ, ɬɪɚɧɫпɨɪɬ ɢ пɪɨɦɵɲɥɟɧɧɨɫɬɶ. ɉɟɪɜɵɟ ɞɜɚ 

ɫɟɤɬɨɪɚ, ɷɥɟɤɬɪɨ- ɢ ɬɟпɥɨɜɵɟ ɫɬɚɧɰɢɢ ɢ ɬɪɚɧɫпɨɪɬ, пɪɨɢɡɜɟɥɢ пɨɱɬɢ ɞɜɟ 

ɬɪɟɬɢ ɝɥɨɛɚɥɶɧɵɯ ɜɵɞɟɥɟɧɢɣ ɭɝɥɟɤɢɫɥɨɝɨ ɝɚɡɚ ɜ 2019 ɝɨɞɭ.  

ɗɥɟɤɬɪɨ- ɢ ɬɟɩɥɨɜɵɟ ɫɬɚɧɰɢɢ 

ɉɪɨɢɡɜɨɞɫɬɜɨ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɢ ɬɟпɥɚ - ɫɟɤɬɨɪ ɷɤɨɧɨɦɢɤɢ, ɤɨɬɨɪɵɣ 

пɪɨɢɡɜɨɞɢɬ ɫɚɦɭɸ ɛɨɥɶɲɭɸ ɫɭɦɦɭ ɢɫɤɭɫɫɬɜɟɧɧɵɯ ɜɵɞɟɥɟɧɢɣ ɭɝɥɟɤɢɫɥɨɝɨ 

ɝɚɡɚ. ɗɬɨɬ ɫɟɤɬɨɪ пɪɨɢɡɜɟɥ 41% ɫɜɹɡɚɧɧɵɯ ɜɵɞɟɥɟɧɢɣ ɭɝɥɟɤɢɫɥɨɝɨ ɝɚɡɚ 

ɢɫɤɨпɚɟɦɨɝɨ ɬɨпɥɢɜɚ ɜ 2019. ȼɨ ɜɫɟɦ ɦɢɪɟ ɷɬɨɬ ɫɟɤɬɨɪ пɨɥɚɝɚɟɬɫɹ ɜ ɛɨɥɶɲɨɣ 

ɫɬɟпɟɧɢ ɧɚ ɭɝɨɥɶ, ɫɚɦɨɟ ɧɚɫɵɳɟɧɧɨɟ ɭɝɥɟɪɨɞɨɦ ɬɨпɥɢɜɨ ɢɡ ɜɫɟɝɨ ɬɢпɚ 

ɢɫɤɨпɚɟɦɨɝɨ ɬɨпɥɢɜɚ. ɉɨɱɬɢ ɜɫɟ пɪɨɦɵɲɥɟɧɧɨ ɪɚɡɜɢɬɵɟ ɫɬɪɚɧɵ пɨɥɭɱɚɸɬ 

ɛɨɥɶɲɢɧɫɬɜɨ ɫɜɨɟɝɨ ɷɥɟɤɬɪɢɱɟɫɬɜɚ ɨɬ ɫɝɨɪɚɧɢɹ ɢɫɤɨпɚɟɦɨɝɨ ɬɨпɥɢɜɚ 

(пɪɢɛɥɢɡɢɬɟɥɶɧɨ 60-90%). Ɍɨɥɶɤɨ Ʉɚɧɚɞɚ ɢ Ɏɪɚɧɰɢɹ – ɢɫɤɥɸɱɟɧɢɟ. ɇɢɠɟ 

пɪɢɜɟɞɟɧɚ ɞɢɚɝɪɚɦɦɚ ɫ пɪɨɰɟɧɬɨɦ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ, пɪɨɢɡɜɟɞɟɧɧɨɣ 

пɭɬɟɦ ɫɠɢɝɚɧɢɹ ɢɫɤɨпɚɟɦɨɝɨ ɬɨпɥɢɜɚ ɜ ɨɫɧɨɜɧɵɯ пɪɨɦɵɲɥɟɧɧɨ ɪɚɡɜɢɬɵɯ 

ɫɬɪɚɧɚɯ.  
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 Ɍɚɛɥɢɰɚ 1 – ɗɥɟɤɬɪɢɱɟɫɤɚɹ ɷɧɟɪɝɢɹ, пɪɨɢɡɜɟɞɟɧɧɚɹ пɭɬɟɦ ɫɠɢɝɚɧɢɟɦ 

ɢɫɤɨпɚɟɦɨɝɨ ɬɨпɥɢɜɚ (ɦɢɥɥɢɚɪɞ ɤɢɥɨɜɚɬɬ-ɱɚɫɨɜ) 

ɗɥɟɤɬɪɢɱɟɫɤɚɹ ɷɧɟɪɝɢɹ, ɩɪɨɢɡɜɟɞɟɧɧɚɹ ɫɠɢɝɚɧɢɟɦ ɢɫɤɨɩɚɟɦɨɝɨ ɬɨɩɥɢɜɚ 

(Ɇɢɥɥɢɚɪɞ ɤɢɥɨɜɚɬɬ-ɱɚɫɨɜ) 

ɋɬɪɚɧɵ G8 ɋɠɢɝɚɧɢɟ ɢɫɤɨɩɚɟɦɨɝɨ ɬɨɩɥɢɜɚ Ɉɛɳɟɟ ɤɨɥɢɱɟɫɬɜɨ % 

Canada 136.31 622.98 21.9% 

France 44.65 532.57 8.4% 

Germany 340.38 567.33 60.0% 

Italy 286.35 201.7 70.4% 

Japan 759.93 1031.22 73.7% 

Russia 668.26 996.82 67.0% 

United Kingdom 244.5 342.48 71.4% 

United States 2,788.87 4,100.14 68.0% 

ɂɫɬɨɱɧɢɤ: Мɟɠɞɭɧɚɪɨɞɧɚɹ ɷɧɟɪɝɟɬɢɱɟɫɤɚɹ Ȼɚɡɚ ɞɚɧɧɵɯ ɋɬɚɬɢɫɬɢɤɢ (2011), 
Аɞɦɢɧɢɫɬɪɚɰɢɹ пɨ ɷɧɟɪɝɟɬɢɱɟɫɤɨɣ ɢɧɮɨɪɦɚɰɢɢ  

 

ɉɪɨɦɵɲɥɟɧɧɵɟ, ɠɢɥɵɟ ɢ ɤɨɦɦɟɪɱɟɫɤɢɟ ɫɟɤɬɨɪɵ - ɨɫɧɨɜɧɵɟ 

пɨɥɶɡɨɜɚɬɟɥɢ ɷɥɟɤɬɪɢɱɟɫɬɜɚ, ɫɨɫɬɚɜɥɹɸɳɟɝɨ 92% ɨɬ ɟɟ пɪɨɢɡɜɨɞɫɬɜɚ. 

ɉɪɨɦɵɲɥɟɧɧɨɫɬɶ - ɤɪɭпɧɟɣɲɢɣ пɨɬɪɟɛɢɬɟɥɶ ɢɡ пɟɪɟɱɢɫɥɟɧɧɵɯ ɫɟɤɬɨɪɨɜ, 

пɨɬɨɦɭ ɱɬɨ ɧɟɤɨɬɨɪɵɟ пɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ пɪɨɰɟɫɫɵ - ɨɱɟɧɶ ɷɧɟɪɝɨɟɦɤɢɟ. ȼ 

ɱɚɫɬɧɨɫɬɢ, пɪɨɢɡɜɨɞɫɬɜɨ ɯɢɦɢɤɚɬɨɜ, ɠɟɥɟɡɚ/ɫɬɚɥɢ, ɰɟɦɟɧɬɚ, ɚɥɸɦɢɧɢɹ, ɚ 

ɬɚɤɠɟ ɰɟɥɥɸɥɨɡɧɨ-ɛɭɦɚɠɧɵɟ ɤɨɦɛɢɧɚɬɵ пɨɬɪɟɛɥɹɸɬ ɛɨɥɶɲɢɧɫɬɜɨ 

ɷɥɟɤɬɪɢɱɟɫɬɜɚ ɜ пɪɨɦɵɲɥɟɧɧɨɦ ɫɟɤɬɨɪɟ ɷɤɨɧɨɦɢɤɢ. ɀɢɥɵɟ ɢ ɤɨɦɦɟɪɱɟɫɤɢɟ 

ɫɟɤɬɨɪɵ ɜ ɛɨɥɶɲɨɣ ɫɬɟпɟɧɢ пɨɬɪɟɛɥɹɸɬ ɜ ɷɥɟɤɬɪɢɱɟɫɬɜɨ ɞɥɹ ɬɨɝɨ, ɱɬɨɛɵ 

ɭɞɨɜɥɟɬɜɨɪɢɬɶ ɢɯ ɷɧɟɪɝɟɬɢɱɟɫɤɢɟ пɨɬɪɟɛɧɨɫɬɢ, ɨɫɨɛɟɧɧɨ ɞɥɹ ɨɫɜɟɳɟɧɢɹ, 

ɧɚɝɪɟɜɚɧɢɹ, ɤɨɧɞɢɰɢɨɧɢɪɨɜɚɧɢɹ ɜɨɡɞɭɯɚ ɢ ɪɚɛɨɬɵ ɨɛɨɪɭɞɨɜɚɧɢɹ.  

Ɍɪɚɧɫɩɨɪɬɧɵɣ ɫɟɤɬɨɪ  

Ɍɪɚɧɫпɨɪɬɧɵɣ ɫɟɤɬɨɪ ɹɜɥɹɟɬɫɹ ɜɬɨɪɵɦ пɨ ɜɟɥɢɱɢɧɟ ɢɫɬɨɱɧɢɤɨɦ 

ɚɧɬɪɨпɨɝɟɧɧɵɯ ɜɵɞɟɥɟɧɢɣ ɭɝɥɟɤɢɫɥɨɝɨ ɝɚɡɚ. ȼ 2019 ɝ пɪɢ пɟɪɟɜɨɡɤɟ ɬɨɜɚɪɨɜ 

ɢ ɥɸɞɟɣ ɜɨ ɜɫɟɦ ɦɢɪɟ пɪɨɢɡɜɟɞɟɧɨ 22% ɫɜɹɡɚɧɧɵɯ ɜɵɞɟɥɟɧɢɣ ɭɝɥɟɤɢɫɥɨɝɨ 

ɝɚɡɚ ɨɬ ɫɠɢɝɚɧɢɹ ɢɫɤɨпɚɟɦɨɝɨ ɬɨпɥɢɜɚ [5]. ɗɬɨ ɫɟɤɬɨɪ, ɨɱɟɧɶ ɢɧɬɟɧɫɢɜɧɨɝɨ 
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ɢɫпɨɥɶɡɨɜɚɧɢɹ ɷɧɟɪɝɢɢ, ɤɨɬɨɪɵɣ ɛɚɡɢɪɭɟɬɫɹ ɜ ɨɫɧɨɜɧɨɦ ɧɚ ɧɟɮɬɹɧɨɟ ɬɨпɥɢɜɨ 

(ɛɟɧɡɢɧ, ɞɢɡɟɥɶɧɨɟ ɬɨпɥɢɜɨ, ɤɟɪɨɫɢɧ, ɢ ɬ.ɞ.). ɋ 1990-ɯ ɬɪɚɧɫпɨɪɬɧɚɹ ɷɦɢɫɫɢɹ 

ɋɈ2 ɜɵɪɨɫɥɚ ɛɵɫɬɪɨ, ɭɜɟɥɢɱɢɜɲɢɫɶ ɧɚ 45% ɦɟɧɶɲɟ ɱɟɦ ɡɚ 2 ɞɟɫɹɬɢɥɟɬɢɹ [8]. 

Гɪɭɡɨɜɵɟ ɚɜɬɨɦɨɛɢɥɢ ɛɨɥɶɲɨɣ ɢ ɚɜɬɨɦɨɛɢɥɢ ɦɚɥɨɣ ɝɪɭɡɨпɨɞɴɟɦɧɨɫɬɢ 

ɹɜɥɹɸɬɫɹ ɨɫɧɨɜɧɵɦɢ ɢɫɬɨɱɧɢɤɚɦɢ ɷɦɢɫɫɢɢ ɞɥɹ ɬɪɚɧɫпɨɪɬɧɨɝɨ ɫɟɤɬɨɪɚ, ɢ ɢɯ 

ɜɵɛɪɨɫɵ пɨɫɬɨɹɧɧɨ ɪɨɫɥɢ ɫ 1990. Ʉɪɨɦɟ ɧɚɡɟɦɧɨɝɨ ɬɪɚɧɫпɨɪɬɚ, ɞɪɭɝɢɟ 

ɜɚɠɧɵɟ ɢɫɬɨɱɧɢɤɢ ɷɦɢɫɫɢɢ ɷɬɨɝɨ ɫɟɤɬɨɪɚ - ɦɨɪɫɤɚɹ пɨɫɬɚɜɤɚ ɬɨɜɚɪɨɜ ɢ 

ɚɜɢɚɰɢɹ. Мɨɪɫɤɚɹ пɨɫɬɚɜɤɚ ɬɨɜɚɪɨɜ пɪɨɢɡɜɨɞɢɬ 14% ɜɫɟɯ ɬɪɚɧɫпɨɪɬɧɵɯ 

ɜɵɞɟɥɟɧɢɣ ɭɝɥɟɤɢɫɥɨɝɨ ɝɚɡɚ. Мɨɪɫɤɚɹ ɬɪɚɧɫпɨɪɬɧɚɹ пɨɫɬɚɜɤɚ ɬɨɜɚɪɨɜ 

ɨɬɜɟɬɫɬɜɟɧɧɚ ɡɚ ɛɨɥɟɟ ɱɟɦ 1 ɦɢɥɥɢɚɪɞ ɬɨɧɧ ɷɦɢɫɫɢɢ [10] ɞɜɭɨɤɢɫɢ ɭɝɥɟɪɨɞɚ, 

ɗɬɨ - ɛɨɥɶɲɟ, ɱɟɦ ɟɠɟɝɨɞɧɚɹ ɷɦɢɫɫɢɹ ɧɟɫɤɨɥɶɤɢɯ пɪɨɦɵɲɥɟɧɧɨ ɪɚɡɜɢɬɵɯ 

ɫɬɪɚɧ (Гɟɪɦɚɧɢɹ, ɘɠɧɚɹ Ʉɨɪɟɹ, Ʉɚɧɚɞɚ, ȼɟɥɢɤɨɛɪɢɬɚɧɢɹ, ɢ ɬ.ɞ.) ɢ ɷɬɨɬ 

ɫɟɤɬɨɪ пɪɨɞɨɥɠɚɟɬ ɛɵɫɬɪɨ ɪɚɫɬɢ. Гɥɨɛɚɥɶɧɚɹ ɚɜɢɚɰɢɹ ɫɨɫɬɚɜɥɹɟɬ 11% ɜɫɟɯ 

ɬɪɚɧɫпɨɪɬɧɵɯ ɜɵɞɟɥɟɧɢɣ ɭɝɥɟɤɢɫɥɨɝɨ ɝɚɡɚ. Мɟɠɞɭɧɚɪɨɞɧɵɟ ɪɟɣɫɵ ɫɨɡɞɚɸɬ 

пɪɢɛɥɢɡɢɬɟɥɶɧɨ 62% ɷɬɨɣ ɷɦɢɫɫɢɢ, ɨɫɬɚɥɶɧɨɣ ɜɵɛɪɨɫ ɨɬ ɜɧɭɬɪɟɧɧɢɯ ɪɟɣɫɨɜ, 

ɞɨпɨɥɧɹɸɳɢɯ ɨɫɬɚɜɲɢɟɫɹ 38% [11].  Ɂɚ пɪɨɲɥɵɟ 10 ɥɟɬ, ɚɜɢɚɰɢɹ ɛɵɥɚ ɨɞɧɢɦ 

ɢɡ ɧɚɢɛɨɥɟɟ ɛɵɫɬɪɨ ɪɚɫɬɭɳɢɯ ɢɫɬɨɱɧɢɤɨɜ ɷɦɢɫɫɢɢ [12] ɞɜɭɨɤɢɫɢ ɭɝɥɟɪɨɞɚ ɢ  

ɷɬɨ - ɪɨɫɬ, ɤɨɬɨɪɵɣ ɢɞɟɬ ɫ ɬɹɠɟɥɵɦ ɜɥɢɹɧɢɟɦ ɧɚ ɢɡɦɟɧɟɧɢɟ ɤɥɢɦɚɬɚ. 

 

Ɋɢɫɭɧɨɤ 2 –Ⱦɨɥɹ ɪɚɡɥɢɱɧɵɯ ɨɬɪɚɫɥɟɣ ɷɤɨɧɨɦɢɤɢ ɜ пɪɨɰɟɫɫɟ ɜɵɪɚɛɚɬɵɜɚɧɢɹ 

ɭɝɥɟɤɢɫɥɨɝɨ ɝɚɡɚ ɧɚ Ɂɟɦɥɟ 

ɂɫɬɨɱɧɢɤ: ɜɵɛɪɨɫɵ CO2 ɫɝɨɪɚɧɢɹ ɬɨпɥɢɜɚ (2012), Мɟɠɞɭɧɚɪɨɞɧɨɟ ɷɧɟɪɝɟɬɢɱɟɫɤɨɟ 
ɚɝɟɧɬɫɬɜɨ. 
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Ɋɢɫɭɧɨɤ 2 пɨɤɚɡɵɜɚɟɬ ɨɞɧɭ ɢɡ ɧɚɢɛɨɥɟɟ ɬɪɟɜɨɠɧɵɯ ɬɟɧɞɟɧɰɢɣ ɜ 

ɫɟɝɨɞɧɹɲɧɟɣ ɷɤɨɧɨɦɢɤɟ. ɗɦɢɫɫɢɹ, ɜɵɡɜɚɧɧɚɹ ɬɪɚɧɫпɨɪɬɢɪɨɜɤɨɣ ɥɸɞɟɣ ɢ 

ɬɨɜɚɪɨɜ, ɜɵɪɨɫɥɚ ɬɚɤ ɛɵɫɬɪɨ, ɱɬɨ ɨɧɚ пɪɟɜɡɨɲɥɚ ɜɵɛɪɨɫɵ пɪɨɦɵɲɥɟɧɧɨɝɨ 

ɫɟɤɬɨɪɚ, ɤɨɬɨɪɵɣ ɨɤɚɡɚɥ ɨɝɪɨɦɧɨɟ ɜɥɢɹɧɢɟ ɧɚ ɢɡɦɟɧɟɧɢɟ ɤɥɢɦɚɬɚ. ɗɬɚ 

ɬɟɧɞɟɧɰɢɹ ɡɚпɭɫɬɢɥɚɫɶ ɜ 1990-ɯ ɢ пɪɨɞɨɥɠɚɟɬɫɹ ɫɟɝɨɞɧɹ. ɗɦɢɫɫɢɹ, ɜɵɡɜɚɧɧɚɹ 

ɬɪɚɧɫпɨɪɬɢɪɨɜɤɨɣ ɬɨɜɚɪɨɜ, ɹɜɥɹɟɬɫɹ пɪɢɦɟɪɨɦ ɤɨɫɜɟɧɧɨɣ ɷɦɢɫɫɢɢ, ɬɚɤ ɤɚɤ 

пɨɬɪɟɛɢɬɟɥɶ ɧɟ ɢɦɟɟɬ ɧɢɤɚɤɨɝɨ пɪɹɦɨɝɨ ɤɨɧɬɪɨɥɹ ɧɚɞ ɪɚɫɫɬɨɹɧɢɟɦ ɦɟɠɞɭ 

ɮɚɛɪɢɤɨɣ ɢ ɯɪɚɧɢɥɢɳɟɦ. ɗɦɢɫɫɢɹ, ɜɵɡɜɚɧɧɚɹ ɥɸɞɶɦɢ, пɟɪɟɦɟɳɚɸɳɢɦɢɫɹ 

(ɧɚ ɚɜɬɨɦɨɛɢɥɟ, ɫɚɦɨɥɟɬɟ, пɨɟɡɞɟ, ɢ ɬ.ɞ...) пɪɢɦɟɪɵ пɪɹɦɨɣ ɷɦɢɫɫɢɢ, ɬɚɤ ɤɚɤ 

ɥɸɞɢ ɦɨɝɭɬ, ɜɵɛɪɚɬɶ, ɤɭɞɚ ɨɧɢ ɟɞɭɬ ɢ ɤɚɤɢɦ ɫпɨɫɨɛɨɦ. ɏɭɠɟ ɜɫɟɝɨ ɬɨ, ɱɬɨ 

99% ɜɵɞɟɥɟɧɢɣ ɭɝɥɟɤɢɫɥɨɝɨ ɝɚɡɚ, ɜɵɡɜɚɧɧɵɯ ɬɪɚɧɫпɨɪɬɢɪɨɜɤɨɣ ɥɸɞɟɣ ɢ 

ɬɨɜɚɪɨɜ ɜɨ ɜɫɟɦ ɦɢɪɟ, пɨɥɭɱɚɸɬɫɹ ɨɬ ɫɠɢɝɚɧɢɹ ɢɫɤɨпɚɟɦɨɝɨ ɬɨпɥɢɜɚ.  

ɉɪɨɦɵɲɥɟɧɧɵɣ ɫɟɤɬɨɪ  

ɉɪɨɦɵɲɥɟɧɧɵɣ ɫɟɤɬɨɪ - ɬɪɟɬɢɣ пɨ ɜɟɥɢɱɢɧɟ ɢɫɬɨɱɧɢɤ ɢɫɤɭɫɫɬɜɟɧɧɵɯ 

ɜɵɞɟɥɟɧɢɣ ɭɝɥɟɤɢɫɥɨɝɨ ɝɚɡɚ. ɗɬɨɬ ɫɟɤɬɨɪ пɪɨɢɡɜɟɥ 20% ɫɜɹɡɚɧɧɵɯ 

ɜɵɞɟɥɟɧɢɣ ɭɝɥɟɤɢɫɥɨɝɨ ɝɚɡɚ ɢɫɤɨпɚɟɦɨɝɨ ɬɨпɥɢɜɚ ɜ 2019 ɝ. [5].  

ɉɪɨɦɵɲɥɟɧɧɵɣ ɫɟɤɬɨɪ ɫɨɫɬɨɢɬ ɢɡ пɪɨɢɡɜɨɞɫɬɜɚ пɪɨɦɵɲɥɟɧɧɵɯ ɬɨɜɚɪɨɜ, 

ɫɬɪɨɢɬɟɥɶɧɵɯ ɦɚɬɟɪɢɚɥɨɜ, ɝɨɪɧɨɣ пɪɨɦɵɲɥɟɧɧɨɫɬɢ ɢ ɫɟɥɶɫɤɨɝɨ ɯɨɡɹɣɫɬɜɚ. 

ɉɪɨɦɵɲɥɟɧɧɨɟ пɪɨɢɡɜɨɞɫɬɜɨ ɹɜɥɹɟɬɫɹ ɫɚɦɵɦ ɛɨɥɶɲɢɦ ɢɡ 4 ɢ ɦɨɠɟɬ ɛɵɬɶ 

ɪɚɡɞɟɥɟɧɨ ɧɚ 5 ɨɫɧɨɜɧɵɯ ɤɚɬɟɝɨɪɢɣ пɨ ɜɢɞɚɦ пɪɨɞɭɤɰɢɢ – ɛɭɦɚɝɚ, пɢɳɚ, 

пɪɨɞɭɤɰɢɹ ɧɟɮɬɹɧɵɯ ɧɟɮɬɟпɟɪɟɪɚɛɚɬɵɜɚɸɳɢɯ ɡɚɜɨɞɨɜ, ɯɢɦɢɤɚɬɵ ɢ 

ɦɟɬɚɥɥɭɪɝɢɹ. ɗɬɢ ɤɚɬɟɝɨɪɢɢ ɫɨɫɬɚɜɥɹɸɬ пɨɞɚɜɥɹɸɳɟɟ ɛɨɥɶɲɢɧɫɬɜɨ 

ɢɫпɨɥɶɡɨɜɚɧɢɹ ɢɫɤɨпɚɟɦɨɝɨ ɬɨпɥɢɜɚ ɢ ɜɵɛɪɨɫɨɜ CO2 ɷɬɢɦ ɫɟɤɬɨɪɨɦ. ɗɬɨ 

ɜɵɡɜɚɧɨ ɬɟɦ, ɱɬɨ ɛɨɥɶɲɢɧɫɬɜɨ ɡɚɜɨɞɨɜ ɧɟпɨɫɪɟɞɫɬɜɟɧɧɨ ɢɫпɨɥɶɡɭɸɬ 

ɢɫɤɨпɚɟɦɨɟ ɬɨпɥɢɜɨ, ɱɬɨɛɵ ɫɨɡɞɚɬɶ ɬɟпɥɨ ɢ пɚɪ, ɧɟɨɛɯɨɞɢɦɵɣ ɧɚ ɪɚɡɥɢɱɧɵɯ 

ɷɬɚпɚɯ пɪɨɢɡɜɨɞɫɬɜɚ. ɇɚпɪɢɦɟɪ, ɮɚɛɪɢɤɢ ɜ ɰɟɦɟɧɬɧɨɣ пɪɨɦɵɲɥɟɧɧɨɫɬɢ, 

ɞɨɥɠɧɵ пɨɞɨɝɪɟɬɶ ɢɡɜɟɫɬɧɹɤ ɞɨ 1450°C, ɱɬɨɛɵ пɪɟɜɪɚɬɢɬɶ ɟɝɨ ɜ ɰɟɦɟɧɬ.  

ɉɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ ɩɪɨɰɟɫɫɵ  

ȿɫɬɶ ɦɧɨɝɨ пɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ пɪɨɰɟɫɫɨɜ, ɤɨɬɨɪɵɟ пɪɨɢɡɜɨɞɹɬ 

ɫɭɳɟɫɬɜɟɧɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɜɵɞɟɥɟɧɢɣ ɭɝɥɟɤɢɫɥɨɝɨ ɝɚɡɚ ɫ пɪɨɞɭɤɬɨɦ 
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ɯɢɦɢɱɟɫɤɢɯ ɪɟɚɤɰɢɣ, ɧɟɨɛɯɨɞɢɦɵɯ ɜ пɪɨɢɡɜɨɞɫɬɜɟɧɧɨɦ пɪɨɰɟɫɫɟ. Ɂɚɫɥɭɝɚ 

пɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ пɪɨɰɟɫɫɨɜ ɷɬɨ 4% ɨɛɳɟɱɟɥɨɜɟɱɟɫɤɢɯ ɜɵɞɟɥɟɧɢɣ 

ɭɝɥɟɤɢɫɥɨɝɨ ɝɚɡɚ, ɱɬɨ ɫɨɫɬɚɜɥɹɟɬ 1,7 ɦɢɥɥɢɚɪɞɚ ɬɨɧɧ ɜɵɞɟɥɟɧɢɣ ɭɝɥɟɤɢɫɥɨɝɨ 

ɝɚɡɚ ɜ 2019 ɝ. [1]. Мɧɨɝɨ пɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ пɪɨɰɟɫɫɨɜ ɜɵɞɟɥɹɸɬ ɞɜɭɨɤɢɫɶ 

ɭɝɥɟɪɨɞɚ ɧɟпɨɫɪɟɞɫɬɜɟɧɧɨ пɭɬɟɦ ɫɠɢɝɚɧɢɹ ɢɫɤɨпɚɟɦɨɝɨ ɬɨпɥɢɜɚ, ɚ ɬɚɤɠɟ 

ɤɨɫɜɟɧɧɨ ɫ пɨɦɨɳɶɸ ɷɥɟɤɬɪɢɱɟɫɬɜɚ, ɤɨɬɨɪɨɟ ɫɝɟɧɟɪɢɪɨɜɚɧɨ, ɢɫпɨɥɶɡɭɹ 

ɢɫɤɨпɚɟɦɨɟ ɬɨпɥɢɜɨ. ɇɨ ɟɫɬɶ ɱɟɬɵɪɟ ɨɫɧɨɜɧɵɯ ɬɢпɚ пɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ 

пɪɨɰɟɫɫɚ, ɤɨɬɨɪɵɟ ɹɜɥɹɸɬɫɹ ɡɧɚɱɢɬɟɥɶɧɵɦ ɢɫɬɨɱɧɢɤɨɦ ɜɵɞɟɥɟɧɢɣ 

ɭɝɥɟɤɢɫɥɨɝɨ ɝɚɡɚ: пɪɨɢɡɜɨɞɫɬɜɨ ɢ пɨɬɪɟɛɥɟɧɢɟ пɨɥɟɡɧɵɯ ɢɫɤɨпɚɟɦɵɯ, ɬɚɤɢɯ 

ɤɚɤ ɰɟɦɟɧɬ, пɪɨɢɡɜɨɞɫɬɜɨ ɦɟɬɚɥɥɨɜ, ɬɚɤɢɯ ɤɚɤ ɠɟɥɟɡɨ ɢ ɫɬɚɥɶ, ɚ ɬɚɤɠɟ 

пɪɨɢɡɜɨɞɫɬɜɨ ɯɢɦɢɤɚɬɨɜ ɢ ɧɟɮɬɟɯɢɦɢɱɟɫɤɢɯ пɪɨɞɭɤɬɨɜ. ɉɪɨɢɡɜɨɞɫɬɜɨ 

ɰɟɦɟɧɬɚ пɪɨɢɡɜɨɞɢɬ ɛɨɥɶɲɭɸ ɱɚɫɬɶ ɫɭɦɦɵ ɞɜɭɨɤɢɫɢ ɭɝɥɟɪɨɞɚ ɫɪɟɞɢ ɜɫɟɯ 

пɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ пɪɨɰɟɫɫɨɜ. ɑɬɨɛɵ ɫɨɡɞɚɬɶ ɨɫɧɨɜɧɨɣ ɤɨɦпɨɧɟɧɬ ɜ ɰɟɦɟɧɬɟ, 

ɨɤɫɢɞ ɤɚɥɶɰɢɹ, ɢɡɜɟɫɬɧɹɤ ɯɢɦɢɱɟɫɤɢ пɪɟɨɛɪɚɡɭɟɬɫɹ пɭɬɟɦ ɧɚɝɪɟɜɚ ɟɝɨ ɨɱɟɧɶ 

ɜɵɫɨɤɢɦɢ ɬɟɦпɟɪɚɬɭɪɚɦɢ. ɗɬɨɬ пɪɨɰɟɫɫ ɜɟɞɟɬ ɤ ɜɵɞɟɥɟɧɢɸ ɛɨɥɶɲɨɝɨ 

ɤɨɥɢɱɟɫɬɜɚ ɞɜɭɨɤɢɫɢ ɭɝɥɟɪɨɞɚ ɤɚɤ пɨɛɨɱɧɨɝɨ пɪɨɞɭɤɬɚ ɯɢɦɢɱɟɫɤɨɣ ɪɟɚɤɰɢɢ. 

Ɍɚɤ ɫɨɡɞɚɧɢɟ 1000 ɤɝ ɰɟɦɟɧɬɚ ɜɟɞɟɬ ɤ ɜɵɛɪɨɫɭ пɨɱɬɢ 900 ɤɝ ɋɈ2. 

ɉɪɨɢɡɜɨɞɫɬɜɚ ɫɬɚɥɢ ɞɪɭɝɨɣ пɪɨɢɡɜɨɞɫɬɜɟɧɧɵɣ пɪɨɰɟɫɫ, ɤɨɬɨɪɵɣ ɹɜɥɹɟɬɫɹ 

ɨɫɧɨɜɧɵɦ ɢɫɬɨɱɧɢɤɨɦ ɜɵɞɟɥɟɧɢɣ ɭɝɥɟɤɢɫɥɨɝɨ ɝɚɡɚ. ɑɬɨɛɵ пɨɥɭɱɢɬɶ ɫɬɚɥɶ, 

ɠɟɥɟɡɨ пɥɚɜɹɬ ɢ ɭɥɭɱɲɚɸɬ, ɱɬɨɛɵ пɨɧɢɡɢɬɶ ɫɨɞɟɪɠɚɧɢɟ ɜ ɧɟɣ ɭɝɥɟɪɨɞɚ. ȼ 

ɫɪɟɞɧɟɦ ɜɵɛɪɚɫɵɜɚɟɬɫɹ 1,9 ɬɨɧɧɵ CO2 ɧɚ ɤɚɠɞɭɸ ɬɨɧɧɭ ɩɪɨɢɡɜɟɞɟɧɧɨɣ 

ɫɬɚɥɢ [15]. ɂɫɤɨпɚɟɦɨɝɨ ɬɨпɥɢɜɨ ɢɫпɨɥɶɡɭɟɬɫɹ, ɱɬɨɛɵ ɫɨɡɞɚɬɶ ɯɢɦɢɤɚɬɵ ɢ 

ɧɟɮɬɟɯɢɦɢɱɟɫɤɢɟ пɪɨɞɭɤɬɵ, ɤɨɬɨɪɵɟ пɪɢɜɨɞɹɬ ɤ ɜɵɞɟɥɟɧɢɸ ɭɝɥɟɤɢɫɥɨɝɨ 

ɝɚɡɚ. ɉɪɨɦɵɲɥɟɧɧɨɟ пɪɨɢɡɜɨɞɫɬɜɨ ɚɦɦɢɚɤɚ ɢ ɜɨɞɨɪɨɞɚ ɱɚɳɟ ɜɫɟɝɨ 

ɢɫпɨɥɶɡɭɟɬ пɪɢɪɨɞɧɵɣ ɝɚɡ ɢɥɢ ɞɪɭɝɨɟ ɢɫɤɨпɚɟɦɨɟ ɬɨпɥɢɜɨ, ɫɨɡɞɚɜɚɹ 

ɞɜɭɨɤɢɫɶ ɭɝɥɟɪɨɞɚ. ɇɟɮɬɟɯɢɦɢɱɟɫɤɢɟ пɪɨɞɭɤɬɵ ɬɚɤɢɟ ɤɚɤ пɥɚɫɬɦɚɫɫɵ, 

ɪɚɫɬɜɨɪɵ ɢ ɫɦɚɡɤɢ ɫɨɡɞɚɸɬɫɹ ɧɚ ɨɫɧɨɜɟ ɢɫпɨɥɶɡɨɜɚɧɢɹ ɧɟɮɬɢ. ɗɬɢ пɪɨɞɭɤɬɵ 

ɫɨ ɜɪɟɦɟɧɟɦ ɢɫпɚɪɹɸɬɫɹ, ɪɚɫпɚɞɚɸɬɫɹ ɢɥɢ ɢɫɬɢɪɚɸɬɫɹ, ɞɨɛɚɜɥɹɹ ɛɨɥɶɲɟɟ 

ɤɨɥɢɱɟɫɬɜɚ ɞɜɭɨɤɢɫɢ ɭɝɥɟɪɨɞɚ ɡɚ ɜɪɟɦɹ ɠɢɡɧɢ пɪɨɞɭɤɬɚ.  

ȼɵɞɟɥɟɧɢɹ ɭɝɥɟɤɢɫɥɨɝɨ ɝɚɡɚ: ȿɫɬɟɫɬɜɟɧɧɵɟ ɂɫɬɨɱɧɢɤɢ  
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Ʉɪɨɦɟ ɬɨɝɨ, ɚɧɬɪɨпɨɝɟɧɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ ɱɟɥɨɜɟɤɚ, ɞɜɭɨɤɢɫɶ ɭɝɥɟɪɨɞɚ 

ɜɵɯɨɞɢɬ ɜ ɚɬɦɨɫɮɟɪɭ ɟɫɬɟɫɬɜɟɧɧɵɦɢ пɪɨɰɟɫɫɚɦɢ. Ɉɤɟɚɧɵ Ɂɟɦɥɢ, пɨɱɜɚ, 

ɪɚɫɬɟɧɢɹ, ɠɢɜɨɬɧɵɟ ɢ ɜɭɥɤɚɧɵ – ɷɬɨ ɜɫɟ ɟɫɬɟɫɬɜɟɧɧɵɟ ɢɫɬɨɱɧɢɤɢ ɜɵɞɟɥɟɧɢɣ 

ɭɝɥɟɤɢɫɥɨɝɨ ɝɚɡɚ. Аɧɬɪɨпɨɝɟɧɧɵɟ ɢɫɬɨɱɧɢɤɢ ɞɜɭɨɤɢɫɢ ɭɝɥɟɪɨɞɚ ɧɚɦɧɨɝɨ 

ɦɟɧɶɲɟ, ɱɟɦ ɟɫɬɟɫɬɜɟɧɧɚɹ ɷɦɢɫɫɢɹ, ɧɨ ɨɧɢ ɧɚɪɭɲɚɸɬ ɛɚɥɚɧɫ ɜ ɭɝɥɟɪɨɞɧɨɦ 

ɰɢɤɥɟ, ɤɨɬɨɪɵɣ ɫɭɳɟɫɬɜɨɜɚɥ пɟɪɟɞ пɪɨɦɵɲɥɟɧɧɨɣ ɪɟɜɨɥɸɰɢɟɣ. ɋɭɦɦɚ 

ɞɜɭɨɤɢɫɢ ɭɝɥɟɪɨɞɚ, пɪɨɢɡɜɟɞɟɧɧɨɣ ɟɫɬɟɫɬɜɟɧɧɵɦɢ ɢɫɬɨɱɧɢɤɚɦɢ, пɨɥɧɨɫɬɶɸ 

пɨɝɥɨɳɟɧɚ ɟɫɬɟɫɬɜɟɧɧɵɦɢ ɭɝɥɟɪɨɞɧɵɦɢ ɭɥɚɜɥɢɜɚɬɟɥɹɦɢ ɢ ɷɬɨ ɧɚɛɥɸɞɚɥɨɫɶ 

ɜ ɬɟɱɟɧɢɟ ɬɵɫɹɱ ɥɟɬ. ɉɟɪɟɞ ɧɚɱɚɥɨɦ ɞɟɹɬɟɥɶɧɨɫɬɢ ɥɸɞɟɣ ɭɪɨɜɧɢ ɞɜɭɨɤɢɫɢ 

ɭɝɥɟɪɨɞɚ ɛɵɥɢ ɞɨɜɨɥɶɧɨ ɭɫɬɨɣɱɢɜɵ ɢɡ-ɡɚ ɷɬɨɝɨ ɟɫɬɟɫɬɜɟɧɧɨɝɨ ɛɚɥɚɧɫɚ [4], 

42,84 пɪɨɰɟɧɬɚ ɜɫɟɯ ɟɫɬɟɫɬɜɟɧɧɨ пɪɨɢɡɜɟɞɟɧɧɵɯ ɜɵɞɟɥɟɧɢɣ ɭɝɥɟɤɢɫɥɨɝɨ ɝɚɡɚ 

пɪɢɛɵɜɚɸɬ ɢɡ ɨɛɦɟɧɚ ɨɤɟɚɧɚ ɢ ɚɬɦɨɫɮɟɪɵ. Ⱦɪɭɝɢɟ ɜɚɠɧɵɟ ɟɫɬɟɫɬɜɟɧɧɵɟ 

ɢɫɬɨɱɧɢɤɢ ɜɤɥɸɱɚɸɬ ɞɵɯɚɧɢɟ ɪɚɫɬɟɧɢɣ ɢ ɠɢɜɨɬɧɵɯ (28,56%), ɚ ɬɚɤɠɟ 

ɞɵɯɚɧɢɟ пɨɱɜɵ ɢ ɪɚɡɥɨɠɟɧɢɟ (28,56%) [4], ɧɟɡɧɚɱɢɬɟɥɶɧɵɯ ɫɭɦɦɵ ɋɈ2 

ɫɨɡɞɚɸɬɫɹ ɢɡɜɟɪɠɟɧɢɹɦɢ ɜɭɥɤɚɧɨɜ (0,03%). [17, 18]. 

 

Ɋɢɫɭɧɨɤ 3 – ȿɫɬɟɫɬɜɟɧɧɚɹ ɷɦɢɫɫɢɹ ɋɈ2 ɜ пɪɢɪɨɞɟ 

ɂɫɬɨɱɧɢɤ: МГɗɂɄ ɱɟɬɜɟɪɬɵɣ ɨɬɱɟɬ ɨɛ ɨɰɟɧɤɟ: ɝɥɨɛɚɥɶɧɨɟ пɨɬɟпɥɟɧɢɟ 2007, 
ɦɟɠпɪɚɜɢɬɟɥɶɫɬɜɟɧɧɚɹ ɝɪɭппɚ ɷɤɫпɟɪɬɨɜ пɨ ɢɡɦɟɧɟɧɢɸ ɤɥɢɦɚɬɚ. 

 

Гɚɡɨɜɵɣ ɨɛɦɟɧ ɨɤɟɚɧɚ ɢ ɚɬɦɨɫɮɟɪɵ ɫɚɦɵɣ ɛɨɥɶɲɨɣ ɟɫɬɟɫɬɜɟɧɧɵɣ 

ɢɫɬɨɱɧɢɤ ɜɵɞɟɥɟɧɢɣ ɭɝɥɟɤɢɫɥɨɝɨ ɝɚɡɚ. Ɉɧ пɪɨɢɡɜɨɞɢɬ 42,84% ɟɫɬɟɫɬɜɟɧɧɵɯ 
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ɜɵɞɟɥɟɧɢɣ ɭɝɥɟɤɢɫɥɨɝɨ ɝɚɡɚ. Ɉɤɟɚɧɵ ɫɨɞɟɪɠɚɬ ɪɚɫɬɜɨɪɟɧɧɭɸ ɞɜɭɨɤɢɫɶ 

ɭɝɥɟɪɨɞɚ, ɤɨɬɨɪɚɹ ɜɵпɭɫɤɚɟɬɫɹ ɜ ɜɨɡɞɭɯ ɢɡ ɦɨɪɫɤɨɣ пɨɜɟɪɯɧɨɫɬɢ. ȿɠɟɝɨɞɧɨ 

ɷɬɨɬ пɪɨɰɟɫɫ ɫɨɡɞɚɟɬ пɪɢɛɥɢɡɢɬɟɥɶɧɨ 330 ɦɢɥɥɢɚɪɞɨɜ ɬɨɧɧ ɷɦɢɫɫɢɢ [4] 

ɞɜɭɨɤɢɫɢ ɭɝɥɟɪɨɞɚ. Ɉɤɟɚɧɵ ɜɵпɭɫɤɚɸɬ ɞɜɭɨɤɢɫɶ ɭɝɥɟɪɨɞɚ, ɧɨ ɨɧɢ ɬɚɤɠɟ 

пɨɝɥɨɳɚɸɬ ɟɝɨ. ɗɮɮɟɤɬɵ ɷɬɨɝɨ пɟɪɟɦɟɳɟɧɢɹ ɦɨɝɭɬ ɛɵɬɶ ɡɚɦɟɱɟɧɵ ɞɨɜɨɥɶɧɨ 

ɥɟɝɤɨ, ɤɨɝɞɚ ɜɨɞɭ ɨɫɬɚɜɹɬ ɧɚɯɨɞɢɬɶɫɹ ɜ ɫɬɟɤɥɟ ɞɨɜɨɥɶɧɨ ɞɨɥɝɨ, ɝɚɡɵ ɛɭɞɭɬ 

ɜɵпɭɳɟɧɵ ɢ ɫɨɡɞɚɞɭɬ пɭɡɵɪɶɤɢ ɜɨɡɞɭɯɚ. Ⱦɜɭɨɤɢɫɶ ɭɝɥɟɪɨɞɚ ɫɪɟɞɢ ɝɚɡɨɜ, 

ɤɨɬɨɪɵɟ ɧɚɯɨɞɹɬɫɹ ɜ пɭɡɵɪɶɤɚɯ ɜɨɡɞɭɯɚ. Ⱦɵɯɚɧɢɟ ɪɚɫɬɟɧɢɣ ɢ ɠɢɜɨɬɧɵɯ 

ɜɚɠɧɵɣ ɟɫɬɟɫɬɜɟɧɧɵɣ ɢɫɬɨɱɧɢɤ ɞɜɭɨɤɢɫɢ ɭɝɥɟɪɨɞɚ - ɞɵɯɚɧɢɟ ɪɚɫɬɟɧɢɣ ɢ 

ɠɢɜɨɬɧɵɯ, ɤɨɬɨɪɨɟ ɫɨɫɬɚɜɥɹɟɬ 28,56% ɟɫɬɟɫɬɜɟɧɧɨɣ ɷɦɢɫɫɢɢ. Ⱦɜɭɨɤɢɫɶ 

ɭɝɥɟɪɨɞɚ - пɨɛɨɱɧɵɣ пɪɨɞɭɤɬ ɯɢɦɢɱɟɫɤɨɣ ɪɟɚɤɰɢɢ, пɪɨɢɫɯɨɞɹɳɟɣ ɜ 

ɪɚɫɬɟɧɢɹɯ ɢ ɠɢɜɨɬɧɵɯ. ȿɠɟɝɨɞɧɨ ɷɬɨɬ пɪɨɰɟɫɫ ɫɨɡɞɚɟɬ пɪɢɛɥɢɡɢɬɟɥɶɧɨ 220 

ɦɢɥɥɢɚɪɞɨɜ ɬɨɧɧ ɷɦɢɫɫɢɢ ɞɜɭɨɤɢɫɢ ɭɝɥɟɪɨɞɚ.  

Ⱦɵɯɚɧɢɟ ɩɨɱɜɵ ɢ ɪɚɡɥɨɠɟɧɢɟ.  

Ⱦɪɭɝɨɣ ɜɚɠɧɵɣ ɟɫɬɟɫɬɜɟɧɧɵɣ ɢɫɬɨɱɧɢɤ ɞɜɭɨɤɢɫɢ ɭɝɥɟɪɨɞɚ - ɞɵɯɚɧɢɟ 

пɨɱɜɵ ɢ ɪɚɡɥɨɠɟɧɢɟ, ɤɨɬɨɪɨɟ ɫɨɫɬɚɜɥɹɟɬ 28,56% ɟɫɬɟɫɬɜɟɧɧɨɣ ɷɦɢɫɫɢɢ. 

Мɧɨɝɨ ɨɪɝɚɧɢɡɦɨɜ, ɤɨɬɨɪɵɟ ɠɢɜɭɬ ɢ ɞɵɲɚɬ ɜ пɨɱɜɟ пɨɱɜɵ Ɂɟɦɥɢ, ɱɬɨɛɵ 

пɪɨɢɡɜɟɫɬɢ ɷɧɟɪɝɢɸ. ɋɪɟɞɢ ɧɢɯ ɦɢɤɪɨɨɪɝɚɧɢɡɦɵ ɞɥɹ ɪɚɡɥɨɠɟɧɢɹ, ɤɬɨ ɥɨɦɚɟɬ 

ɦɟɪɬɜɵɣ ɨɪɝɚɧɢɱɟɫɤɢɣ ɦɚɬɟɪɢɚɥ. Ɉɛɚ ɢɡ ɷɬɢɯ пɪɨɰɟɫɫɨɜ ɜɵпɭɫɤɚɸɬ ɞɜɭɨɤɢɫɶ 

ɭɝɥɟɪɨɞɚ ɤɚɤ пɨɛɨɱɧɵɣ пɪɨɞɭɤɬ. ȿɠɟɝɨɞɧɨ ɷɬɢ пɨɱɜɟɧɧɵɟ ɨɪɝɚɧɢɡɦɵ 

ɫɨɡɞɚɸɬ пɪɢɛɥɢɡɢɬɟɥɶɧɨ 220 ɦɢɥɥɢɚɪɞɨɜ ɬɨɧɧ ɷɦɢɫɫɢɢ ɞɜɭɨɤɢɫɢ ɭɝɥɟɪɨɞɚ.  

Ʌɸɛɨɟ ɞɵɯɚɧɢɟ, ɤɨɬɨɪɨɟ пɪɨɢɫɯɨɞɢɬ пɨɞ ɡɟɦɥɟɣ, ɫɱɢɬɚɟɬɫɹ ɞɵɯɚɧɢɟɦ пɨɱɜɵ. 

Ʉɨɪɧɢ ɪɚɫɬɟɧɢɹ, ɛɚɤɬɟɪɢɢ, ɝɪɢɛɵ ɢ ɠɢɜɨɬɧɵɟ пɨɱɜɵ ɢɫпɨɥɶɡɭɸɬ ɞɵɯɚɧɢɟ, 

ɱɬɨɛɵ ɫɨɡɞɚɬɶ ɷɧɟɪɝɢɸ ɞɥɹ ɠɢɡɧɢ, ɧɨ ɷɬɨ ɫɨɡɞɚɟɬ ɬɚɤɠɟ ɞɜɭɨɤɢɫɶ ɭɝɥɟɪɨɞɚ. 

Мɢɤɪɨɨɪɝɚɧɢɡɦɵ ɞɥɹ ɪɚɡɥɨɠɟɧɢɹ, пɟɪɟɪɚɛɚɬɵɜɚɸɳɢɟ ɨɪɝɚɧɢɱɟɫɤɨɟ 

ɜɟɳɟɫɬɜɨ (ɤɚɤ ɦɟɪɬɜɵɟ ɞɟɪɟɜɶɹ, ɥɢɫɬɵ ɢ ɠɢɜɨɬɧɵɟ) ɬɚɤɠɟ ɜɤɥɸɱɟɧɵ ɜ ɷɬɨ. 

Ⱦɜɭɨɤɢɫɶ ɭɝɥɟɪɨɞɚ ɪɟɝɭɥɹɪɧɨ пɪɨɢɡɜɨɞɢɬɫɹ ɜɨ ɜɪɟɦɹ ɪɚɡɥɨɠɟɧɢɹ ɨɪɝɚɧɢɤɢ. 

ɇɟɡɧɚɱɢɬɟɥɶɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɞɜɭɨɤɢɫɢ ɭɝɥɟɪɨɞɚ ɫɨɡɞɚɟɬɫɹ ɢɡɜɟɪɠɟɧɢɹɦɢ 

ɜɭɥɤɚɧɨɜ ɢ ɨɧɨ ɫɨɫɬɚɜɥɹɟɬ 0,03% ɟɫɬɟɫɬɜɟɧɧɨɣ ɷɦɢɫɫɢɢ. ɂɡɜɟɪɠɟɧɢɹ 

ɜɭɥɤɚɧɨɜ ɜɵпɭɫɤɚɸɬ ɦɚɝɦɭ, пɟпɟɥ, пɵɥɶ ɢ ɝɚɡɵ ɢɡ ɝɥɭɛɢɧɵ Ɂɟɦɥɢ. Ɉɞɢɧ ɢɡ 
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ɷɬɢɯ ɝɚɡɨɜ ɹɜɥɹɟɬɫɹ ɞɜɭɨɤɢɫɶ ɭɝɥɟɪɨɞɚ. ȿɠɟɝɨɞɧɨ ɷɬɨɬ пɪɨɰɟɫɫ ɫɨɡɞɚɟɬ 

пɪɢɛɥɢɡɢɬɟɥɶɧɨ ɨɬ 0,15 ɞɨ 0,26 ɦɢɥɥɢɚɪɞɨɜ ɬɨɧɧ ɷɦɢɫɫɢɢ ɞɜɭɨɤɢɫɢ ɭɝɥɟɪɨɞɚ. 

1.2  Ⱦɨɥɹ ɫɟɥɶɫɤɨɝɨ ɯɨɡɹɣɫɬɜɚ ɜ ɩɪɨɰɟɫɫɟ ɩɨɬɟɩɥɟɧɢɹ ɤɥɢɦɚɬɚ  

ɋɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɵɟ пɪɨɢɡɜɨɞɫɬɜɨ ɪɚɫɬɟɧɢɟɜɨɞɱɟɫɤɨɣ ɢ 

ɠɢɜɨɬɧɨɜɨɞɱɟɫɤɨɣ пɪɨɞɭɤɰɢɢ ɞɥɹ ɟɞɵ – ɫпɨɫɨɛɫɬɜɭɟɬ ɷɦɢɫɫɢɢ ɜɨ ɦɧɨɠɟɫɬɜɟ 

пɭɬɟɣ: Ɋɚɡɥɢɱɧɚɹ пɪɚɤɬɢɤɚ ɭпɪɚɜɥɟɧɢɹ ɧɚ ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɵɯ пɨɱɜɚɯ 

ɦɨɠɟɬ пɪɢɜɟɫɬɢ ɤ ɭɜɟɥɢɱɟɧɧɨɣ ɞɨɫɬɭпɧɨɫɬɢ ɚɡɨɬɚ ɜ пɨɱɜɟ ɢ пɪɢɜɟɫɬɢ ɤ 

ɜɵɛɪɨɫɚɦ ɨɤɫɢɞɚ ɚɡɨɬɚ (N2O). ɍɞɟɥɶɧɵɟ ɚɤɬɢɜɧɨɫɬɢ, ɤɨɬɨɪɵɟ ɫпɨɫɨɛɫɬɜɭɸɬ 

ɜɵɛɪɨɫɚɦ N2O ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɵɯ ɭɝɨɞɢɣ, ɜɤɥɸɱɚɸɬ пɪɢɥɨɠɟɧɢɟ 

ɫɢɧɬɟɬɢɱɟɫɤɢɯ ɢ ɨɪɝɚɧɢɱɟɫɤɢɯ ɭɞɨɛɪɟɧɢɣ, ɪɨɫɬ ɮɢɤɫɢɪɭɸɳɢɯ ɚɡɨɬ ɨɛɪɟɡɨɤ, 

ɞɪɟɧɚɠ ɨɪɝɚɧɢɱɟɫɤɢɯ пɨɱɜ ɢ ɢɪɪɢɝɚɰɢɨɧɧɵɟ ɦɟɬɨɞɵ. ɍпɪɚɜɥɟɧɢɟ 

ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɵɦɢ пɨɱɜɚɦɢ ɫɨɫɬɚɜɥɹɟɬ ɱɭɬɶ ɛɨɥɟɟ ɱɟɦ пɨɥɨɜɢɧɭ 

ɜɵɛɪɨɫɨɜ пɚɪɧɢɤɨɜɵɯ ɝɚɡɨɜ ɨɬ ɫɟɤɬɨɪɚ ɷɤɨɧɨɦɢɤɢ ɋɟɥɶɫɤɨɝɨ ɯɨɡɹɣɫɬɜɚ.* 

Ⱦɨɦɚɲɧɢɣ ɫɤɨɬ, ɨɫɨɛɟɧɧɨ ɠɜɚɱɧɵɟ ɠɢɜɨɬɧɵɟ, ɬɚɤɢɟ ɤɚɤ ɪɨɝɚɬɵɣ ɫɤɨɬ, 

пɪɨɢɡɜɨɞɢɬ ɦɟɬɚɧ (CH4) ɤɚɤ ɱɚɫɬɶ ɢɯ ɧɨɪɦɚɥɶɧɵɯ пɢɳɟɜɚɪɢɬɟɥɶɧɵɯ 

пɪɨɰɟɫɫɨɜ. ɗɬɨɬ пɪɨɰɟɫɫ ɜɵɡɵɜɚɸɬ ɛɪɸɲɧɨɣ ɮɟɪɦɟɧɬɚɰɢɟɣ, ɢ ɷɬɨ 

пɪɟɞɫɬɚɜɥɹɟɬ ɛɨɥɟɟ ɱɟɦ ɱɟɬɜɟɪɬɶ ɜɵɛɪɨɫɨɜ ɫɟɤɬɨɪɚ ɷɤɨɧɨɦɢɤɢ ɋɟɥɶɫɤɨɝɨ 

ɯɨɡɹɣɫɬɜɚ. ɉɭɬɶ, ɤɨɬɨɪɵɦ ɭɞɨɛɪɟɧɢɟ ɨɬ ɞɨɦɚɲɧɟɝɨ ɫɤɨɬɚ ɭпɪɚɜɥɹɟɦɨ ɬɚɤɠɟ, 

ɫпɨɫɨɛɫɬɜɭɟɬ CH4 ɢ ɷɦɢɫɫɢɢ N2O. Ɋɚɡɥɢɱɧɚɹ ɨɛɪɚɛɨɬɤɚ ɭɞɨɛɪɟɧɢɹ ɢ ɦɟɬɨɞɵ 

ɭɫɬɪɨɣɫɬɜɚ ɯɪɚɧɟɧɢɹ ɞɚɧɧɵɯ ɜɥɢɹɸɬ, ɫɤɨɥɶɤɨ ɢɡ ɷɬɢɯ пɚɪɧɢɤɨɜɵɯ ɝɚɡɨɜ 

пɪɨɢɡɜɟɞɟɧɨ. ɍпɪɚɜɥɟɧɢɟ ɭɞɨɛɪɟɧɢɟɦ ɫɨɫɬɚɜɥɹɟɬ пɪɢɛɥɢɡɢɬɟɥɶɧɨ 12 

пɪɨɰɟɧɬɨɜ ɨɛɳɢɯ ɜɵɛɪɨɫɨɜ пɚɪɧɢɤɨɜɵɯ ɝɚɡɨɜ ɨɬ ɫɟɤɬɨɪɚ ɷɤɨɧɨɦɢɤɢ 

ɋɟɥɶɫɤɨɝɨ ɯɨɡɹɣɫɬɜɚ ɜ ɋɨɟɞɢɧɟɧɧɵɯ ɒɬɚɬɚɯ. Мɟɧɶɲɢɟ ɢɫɬɨɱɧɢɤɢ 

ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɨɣ ɷɦɢɫɫɢɢ ɜɤɥɸɱɚɸɬ CO2 ɨɬ ɢɡɜɟɫɬɤɨɜɚɧɢɹ ɢ 

пɪɢɥɨɠɟɧɢɹ ɦɨɱɟɜɢɧɵ, CH4 ɨɬ пɪɨɢɡɜɨɞɫɬɜɚ ɪɢɫɚ ɢ ɡɚпɢɫɢ ɨɫɬɚɬɤɨɜ ɨɛɪɟɡɤɢ, 

ɤɨɬɨɪɵɣ пɪɨɢɡɜɨɞɢɬ CH4 ɢ N2O. 

 

1.2.1 ȼɤɥɚɞ ɨɬɪɚɫɥɟɣ ɚɝɪɚɪɧɨɝɨ ɢ ɥɟɫɧɨɝɨ ɩɪɨɢɡɜɨɞɫɬɜɚ ɜ ɜɵɛɪɨɫ 

ɩɚɪɧɢɤɨɜɵɯ ɝɚɡɨɜ 
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ɂɡɦɟɧɟɧɢɹ ɜ ɡɟɦɥɟпɨɥɶɡɨɜɚɧɢɢ - ɫɭɳɟɫɬɜɟɧɧɵɣ ɢɫɬɨɱɧɢɤ ɜɵɞɟɥɟɧɢɣ 

ɭɝɥɟɤɢɫɥɨɝɨ ɝɚɡɚ - ɨɧ ɫɨɫɬɚɜɥɹɟɬ 9% ɜɵɞɟɥɟɧɢɣ ɭɝɥɟɤɢɫɥɨɝɨ ɝɚɡɚ ɨɬ 

ɞɟɹɬɟɥɶɧɨɫɬɢ ɱɟɥɨɜɟɤɚ, ɱɬɨ ɜ 2019 ɝɨɞɭ ɫɨɫɬɚɜɢɥ 3,3 ɦɢɥɥɢɚɪɞɚ ɬɨɧɧ 

ɜɵɞɟɥɟɧɢɣ ɋɈ2 Д1]. ɂɡɦɟɧɟɧɢɹ ɜ ɡɟɦɥɟпɨɥɶɡɨɜɚɧɢɢ - ɷɬɨ ɤɨɝɞɚ ɟɫɬɟɫɬɜɟɧɧɚɹ 

ɫɪɟɞɚ пɪɟɨɛɪɚɡɭɟɬɫɹ ɜ ɨɛɥɚɫɬɶ ɞɥɹ ɢɫпɨɥɶɡɨɜɚɧɢɹ ɤɚɤ ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɨɟ 

ɭɝɨɞɶɟ. ɋ 1850 ɞɨ 2020 ɝɝ. ɢɡɦɟɧɟɧɢɹ ɜ ɡɟɦɥɟпɨɥɶɡɨɜɚɧɢɢ пɪɨɢɡɜɟɥɢ ɜɵɛɪɨɫ 

пɪɢɛɥɢɡɢɬɟɥɶɧɨ 396-690 ɦɢɥɥɢɚɪɞɨɜ ɬɨɧɧ ɞɜɭɨɤɢɫɢ ɭɝɥɟɪɨɞɚ ɜ ɚɬɦɨɫɮɟɪɭ, ɢ 

ɷɬɨ ɨɤɨɥɨ 28-40% ɨɛɳɟɣ ɚɧɬɪɨпɨɝɟɧɧɨɣ ɷɦɢɫɫɢɢ. ȼɵɪɭɛɤɢ ɥɟɫɚ ɫɨɫɬɚɜɢɥɚ 

ɨɫɧɨɜɧɭɸ ɷɦɢɫɫɢɸ [13] ɞɜɭɨɤɢɫɢ ɭɝɥɟɪɨɞɚ. ȼɵɪɭɛɤɚ ɥɟɫɚ - ɭɧɢɱɬɨɠɟɧɢɟ 

пɨɫɬɨɹɧɧɵɯ ɥɟɫɨɜ ɹɜɥɹɟɬɫɹ ɫɚɦɵɦ ɜɚɠɧɵɦ ɬɢпɨɦ ɢɡɦɟɧɟɧɢɹ ɜ 

ɡɟɦɥɟпɨɥɶɡɨɜɚɧɢɢ пɨɬɨɦɭ ɱɬɨ ɟɝɨ ɜɥɢɹɧɢɟ ɧɚ ɜɵɛɪɨɫɵ пɚɪɧɢɤɨɜɵɯ ɝɚɡɨɜ 

ɡɧɚɱɢɬɟɥɶɧɨ. Ʌɟɫɚ ɜɨ ɦɧɨɝɢɯ ɨɛɥɚɫɬɹɯ ɛɵɥɢ ɜɵɪɭɛɥɟɧɵ ɞɥɹ ɞɪɟɜɟɫɢɧɵ ɢɥɢ 

ɞɥɹ пɪɟɨɛɪɚɡɨɜɚɧɢɹ ɜ ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɵɟ ɭɝɨɞɶɹ ɢ пɚɫɬɛɢɳɚ. Ʉɨɝɞɚ 

ɡɚɫɚɠɟɧɧɚɹ ɞɟɪɟɜɶɹɦɢ ɡɟɦɥɹ ɪɚɫɱɢɳɟɧɚ ɨɬ ɞɟɪɟɜɶɟɜ, ɜɵɞɟɥɹɟɬɫɹ ɨɱɟɧɶ 

ɛɨɥɶɲɢɟ ɤɨɥɢɱɟɫɬɜɚ пɚɪɧɢɤɨɜɵɯ ɝɚɡɨɜ. Ⱦɟɪɟɜɶɹ ɞɟɣɫɬɜɭɸɬ ɤɚɤ ɭɥɚɜɥɢɜɚɬɟɥɢ 

ɭɝɥɟɪɨɞɚ. Ɉɧɢ ɭɞɚɥɹɸɬ ɞɜɭɨɤɢɫɶ ɭɝɥɟɪɨɞɚ ɢɡ ɚɬɦɨɫɮɟɪɵ ɱɟɪɟɡ 

ɮɨɬɨɯɢɦɢɱɟɫɤɢɣ ɫɢɧɬɟɡ. Ʉɨɝɞɚ ɥɟɫɚ ɫпɢɥɟɧɵ, ɱɬɨɛɵ ɫɨɡɞɚɬɶ ɮɟɪɦɵ ɢɥɢ 

пɚɫɬɛɢɳɚ ɢ ɞɟɪɟɜɶɹ ɨɫɬɚɜɥɟɧɵ ɝɧɢɬɶ, ɷɬɨ ɞɨɛɚɜɥɹɟɬ ɞɜɭɨɤɢɫɶ ɭɝɥɟɪɨɞɚ ɜ 

ɚɬɦɨɫɮɟɪɭ. ȿɫɥɢ ɜɵɪɭɛɤɚ ɥɟɫɚ ɫɞɟɥɚɧɚ, ɱɬɨɛɵ ɫɨɡɞɚɬɶ ɧɨɜɨɟ 

ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɨɟ ɭɝɨɞɶɟ, ɪɚɫɬɟɧɢɹ, ɤɨɬɨɪɵɟ ɡɚɦɟɧɹɸɬ ɞɟɪɟɜɶɹ ɬɚɤɠɟ, 

ɞɟɣɫɬɜɭɸɬ ɤɚɤ ɭɥɚɜɥɢɜɚɬɟɥɢ ɋɈ2, ɧɨ ɨɧɢ ɧɟ ɫɬɨɥɶ ɷɮɮɟɤɬɢɜɧɵɟ ɤɚɤ ɥɟɫɚ. 

Ʉɨɝɞɚ пɪɨɜɨɞɹɬ ɢɡɪɟɠɟɧɧɭɸ ɜɵɪɭɛɤɭ ɥɟɫɚ ɞɥɹ пɢɥɨɦɚɬɟɪɢɚɥɨɜ, ɚ ɥɟɫ ɜ 

ɱɚɫɬɧɨɫɬɢ ɫɨɯɪɚɧɟɧ, ɫпɨɫɨɛɧɨɫɬɶ ɥɟɫɚ ɭɥɚɜɥɢɜɚɬɶ ɋɈ2 ɜɫɟ ɪɚɜɧɨ ɫɧɢɠɚɟɬɫɹ 

ɢɡ-ɡɚ пɨɬɟɪɢ ɞɟɪɟɜɶɟɜ. ȼɵɪɭɛɤɚ ɥɟɫɚ ɬɚɤɠɟ ɜɵɡɵɜɚɟɬ ɫɟɪɶɟɡɧɵɟ ɢɡɦɟɧɟɧɢɹ ɜ 

ɫпɨɫɨɛɧɨɫɬɢ пɨɱɜɵ ɭɥɚɜɥɢɜɚɬɶ ɭɝɥɟɤɢɫɥɵɣ ɝɚɡ. Ʉɨɝɞɚ ɡɚɫɚɠɟɧɧɚɹ ɞɟɪɟɜɶɹɦɢ 

ɡɟɦɥɹ ɪɚɫɱɢɳɟɧɚ, ɪɚɫɬɭɬ ɬɟɦпɵ ɪɚɡɥɨɠɟɧɢɹ ɜ пɨɱɜɟ, ɱɬɨ ɭɜɟɥɢɱɢɜɚɟɬ 

ɜɵɞɟɥɟɧɢɹ ɭɝɥɟɤɢɫɥɨɝɨ ɝɚɡɚ. ɉɪɢ ɷɬɨɦ ɪɚɫɬɟɬ ɷɪɨɡɢɹ пɨɱɜɵ ɢ ɜɵɳɟɥɚɱɢɜɚɧɢɟ 

пɢɬɚɬɟɥɶɧɨɝɨ ɜɟɳɟɫɬɜɚ, ɤɨɬɨɪɨɟ ɞɚɥɟɟ ɭɦɟɧɶɲɚɟɬ ɫпɨɫɨɛɧɨɫɬɶ пɨɥɟɣ 

ɞɟɣɫɬɜɨɜɚɬɶ ɤɚɤ ɭɥɚɜɥɢɜɚɬɟɥɶ ɭɝɥɟɪɨɞɚ.  
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1.2.2 ȼɵɛɪɨɫ ɞɢɨɤɫɢɞɚ ɭɝɥɟɪɨɞɚ ɨɬ ɫɪɟɞɫɬɜ ɦɟɯɚɧɢɡɚɰɢɢ 

ɩɪɨɡɜɨɞɫɬɜɟɧɧɵɯ ɩɪɨɰɟɫɫɨɜ ɜ ɫɟɥɶɫɤɨɦ ɯɨɡɹɣɫɬɜɟ 

Ʉ ɫɪɟɞɫɬɜɚɦ ɦɟɯɚɧɢɡɚɰɢɢ ɜ ɪɚɫɬɟɧɢɟɜɨɞɫɬɜɟ ɨɬɧɨɫɹɬɫɹ ɦɨɛɢɥɶɧɵɟ ɢ 

ɫɬɚɰɢɨɧɚɪɧɵɟ ɦɚɲɢɧɵ ɫ ɢɫɬɨɱɧɢɤɨɦ ɷɧɟɪɝɢɢ ɜ ɜɢɞɟ ɞɜɢɝɚɬɟɥɹ ɜɧɭɬɪɟɧɧɟɝɨ 

ɫɝɨɪɚɧɢɹ. Ɍɪɚɤɬɨɪɵ, ɪɚɡɧɨɨɛɪɚɡɧɵɟ ɤɨɦɛɚɣɧɵ ɢ ɞɢɡɟɥɢ ɝɪɭɡɨɜɵɯ 

ɚɜɬɨɦɨɛɢɥɟɣ ɹɜɥɹɸɬɫɹ ɨɞɧɢɦɢ ɢɡ ɝɥɚɜɧɵɯ ɢɫɬɨɱɧɢɤɨɜ ɡɚɝɪɹɡɧɟɧɢɣ 

ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɜɪɟɞɧɵɦɢ пɪɨɞɭɤɬɚɦɢ ɫɝɨɪɚɧɢɹ ɞɢɡɟɥɶɧɨɝɨ ɬɨпɥɢɜɚ, 

ɚɤɭɫɬɢɱɟɫɤɢɦ ɜɨɡɞɟɣɫɬɜɢɟɦ, ɚ ɬɚɤɠɟ пɨɞɬɟɤɚɦɢ ɷɤɫпɥɭɚɬɚɰɢɨɧɧɵɯ ɫɦɚɡɨɱɧɨ-

ɨɯɥɚɠɞɚɸɳɢɯ ɠɢɞɤɨɫɬɟɣ.  

ɉɪɢ ɦɟɯɚɧɢɡɚɰɢɢ пɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ пɪɨɰɟɫɫɨɜ ɨɫɧɨɜɧɨɣ ɜɵɛɪɨɫ 

пɚɪɧɢɤɨɜɵɯ ɝɚɡɨɜ пɪɨɢɫɯɨɞɢɬ пɪɢ ɢɧɬɟɧɫɢɜɧɨɦ ɜɨɡɞɟɣɫɬɜɢɢ ɪɚɛɨɱɢɯ 

ɨɪɝɚɧɨɜ ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɵɯ ɦɚɲɢɧ ɧɚ пɨɱɜɭ. ɉɪɢ ɷɬɨɦ ɡɚ ɫɱɟɬ 

ɪɚɡɪɵɯɥɟɧɢɹ пɨɱɜɵ, пɨɫɬɭпɥɟɧɢɹ ɜ ɧɟɟ ɤɢɫɥɨɪɨɞɚ пɪɨɢɫɯɨɞɢɬ ɢɧɬɟɧɫɢɜɧɨɟ 

ɝɧɢɟɧɢɟ ɨɪɝɚɧɢɱɟɫɤɢɯ ɨɫɬɚɬɤɨɜ, ɱɬɨ ɫɨпɪɨɜɨɠɞɚɟɬɫɹ ɜɵɛɪɨɫɨɦ ɧɟ ɬɨɥɶɤɨ 

ɋɈ2, ɧɨ ɢ ɦɟɬɚɧɚ ɢ ɨɤɫɢɞɨɜ ɚɡɨɬɚ. 

ɑɬɨ ɠɟ ɤɚɫɚɟɬɫɹ ɨɬɪɚɛɨɬɚɜɲɢɯ ɝɚɡɨɜ ɞɜɢɝɚɬɟɥɟɣ ɜɧɭɬɪɟɧɧɟɝɨ ɫɝɨɪɚɧɢɹ, 

ɬɨ ɨɧɢ ɹɜɥɹɸɬɫɹ ɨɞɧɢɦ ɢɡ ɫɚɦɵɯ ɫɢɥɶɧɵɯ ɧɟɝɚɬɢɜɧɵɯ ɮɚɤɬɨɪɨɜ 

ɜɨɡɞɟɣɫɬɜɭɸɳɢɯ ɧɚ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ. 

ɇɟɮɬɟпɪɨɞɭɤɬɵ ɢ ɨɬɯɨɞɵ пɪɨɢɡɜɨɞɫɬɜɚ ɭɝɧɟɬɚɸɳɟ ɞɟɣɫɬɜɭɸɬ ɧɚ 

ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ.  

Ȼɨɥɶɲɨɣ пɪɨɛɥɟɦɨɣ ɨɬ ɢɫпɨɥɶɡɨɜɚɧɢɹ ɦɨɛɢɥɶɧɵɯ ɦɚɲɢɧ ɫɬɚɧɨɜɢɬɫɹ 

пɪɨɛɥɟɦɚ пɟɪɟɭпɥɨɬɧɟɧɢɹ пɨɱɜ. ȼ пɨɫɥɟɞɧɢɟ ɞɟɫɹɬɢɥɟɬɢɹ ɨɧɚ ɜɵɞɜɢɧɭɥɚɫɶ 

ɧɚ ɨɞɧɨ ɢɡ пɟɪɜɵɯ ɦɟɫɬ ɜ ɪɹɞɭ ɚɧɬɪɨпɨɝɟɧɧɵɯ ɜɨɡɞɟɣɫɬɜɢɣ ɧɚ пɪɢɪɨɞɧɭɸ 

ɫɪɟɞɭ. ɉɟɪɟɭпɥɨɬɧɟɧɢɟ ɜɟɞɟɬ ɤ ɭɫɢɥɟɧɢɸ ɨɫɧɨɜɧɨɝɨ ɚɧɬɪɨпɨɝɟɧɧɨɝɨ ɮɚɤɬɨɪɚ 

ɞɟɝɪɚɞɚɰɢɢ пɨɱɜ ɢ ɥɚɧɞɲɚɮɬɨɜ – ɜɨɞɧɨɣ ɢ ɜɟɬɪɨɜɨɣ ɷɪɨɡɢɢ ɢ ɫɚɦɨɟ ɝɥɚɜɧɨɟ ɤ 

ɫɧɢɠɟɧɢɸ ɭɪɨɠɚɣɧɨɫɬɢ ɤɭɥɶɬɭɪ, ɱɬɨ ɡɚɤɨɧɨɦɟɪɧɨ ɜɟɞɟɬ ɤ ɫɧɢɠɟɧɢɸ 

ɞɟɤɚɪɛɨɧɢɡɚɰɢɢ ɚɬɦɨɫɮɟɪɵ ɤɭɥɶɬɭɪɧɵɦɢ ɪɚɫɬɟɧɢɹɦɢ. 

ɇɚɢɛɨɥɟɟ пɨɞɜɟɪɠɟɧɵ пɟɪɟɭпɥɨɬɧɟɧɢɸ пɨɱɜɵ, ɫɨɞɟɪɠɚɳɢɟ ɦɚɥɨ 

ɨɪɝɚɧɢɱɟɫɤɨɝɨ ɜɟɳɟɫɬɜɚ. ɉɪɢ ɨɪɨɲɟɧɢɢ пɟɪɟɭпɥɨɬɧɹɸɬɫɹ ɢ ɜɵɫɨɤɨɝɭɦɭɫɧɵɟ 
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ɱɟɪɧɨɡɟɦɵ. Ɉɫɧɨɜɧɨɣ пɪɢɱɢɧɨɣ пɟɪɟɭпɥɨɬɧɟɧɢɹ пɨɱɜ ɹɜɥɹɟɬɫɹ ɜɵɫɨɤɚɹ 

ɬɟɯɧɨɝɟɧɧɚɹ ɧɚ ɧɢɯ ɧɚɝɪɭɡɤɚ ɧɚ ɮɨɧɟ ɢɧɬɟɧɫɢɜɧɨɣ ɞɟɝɭɦɭɫɢɮɢɤɚɰɢɢ 

пɚɯɨɬɧɨɝɨ ɝɨɪɢɡɨɧɬɚ. Ⱦɥɹ ɭɦɟɧɶɲɟɧɢɹ ɨɬɪɢɰɚɬɟɥɶɧɵɯ пɨɫɥɟɞɫɬɜɢɣ 

пɟɪɟɭпɥɨɬɧɟɧɢɹ пɪɢɦɟɧɹɸɬɫɹ ɚɝɪɨɬɟɯɧɢɱɟɫɤɢɟ, ɨɪɝɚɧɢɡɚɰɢɨɧɧɨ-

ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɦɟɪɨпɪɢɹɬɢɹ. 

 

1.2.3 Ɉɬɪɚɛɨɬɚɧɧɵɟ ɝɚɡɵ ɞɜɢɝɚɬɟɥɟɣ ɜɧɭɬɪɟɧɧɟɝɨ ɫɝɨɪɚɧɢɹ 

 

ɉɪɨɛɥɟɦɚ ɜɵɛɪɨɫɚ ɜɪɟɞɧɵɯ ɜɟɳɟɫɬɜ ɫ ɈГ ɚɜɬɨɬɪɚɤɬɨɪɧɵɯ Ⱦȼɋ 

ɨɤɚɡɵɜɚɟɬ ɧɟɝɚɬɢɜɧɨɟ ɜɥɢɹɧɢɟ ɧɚ ɜɫɟ ɫɬɨɪɨɧɵ ɯɨɡɹɣɫɬɜɟɧɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ ɢ 

ɛɵɬɚ ɱɟɥɨɜɟɱɟɫɬɜɚ: ɡɞɨɪɨɜɶɟ ɧɚɫɟɥɟɧɢɹ, ɮɥɨɪɭ, ɮɚɭɧɭ, ɜɨɞɨɟɦɵ ɜ ɬɨɦ ɱɢɫɥɟ ɢ 

ɧɚ ɡɚɝɪɹɡɧɟɧɢɟ ɚɬɦɨɫɮɟɪɵ. [8]. 

ȼɪɟɞɧɨɟ ɜɥɢɹɧɢɟ ɬɨɤɫɢɱɧɵɯ ɤɨɦпɨɧɟɧɬɨɜ ɈГ ɚɜɬɨɬɪɚɤɬɨɪɧɵɯ Ⱦȼɋ 

ɭɫɭɝɭɛɥɹɟɬɫɹ ɢ ɬɟɦ, ɱɬɨ ɜɵɛɪɨɫɵ ɈГ Ⱦȼɋ – ɨɞɢɧ ɢɡ ɝɥɨɛɚɥɶɧɵɯ ɮɚɤɬɨɪɨɜ 

ɧɚɪɭɲɟɧɢɹ ɷɤɨɥɨɝɢɱɟɫɤɨɝɨ ɪɚɜɧɨɜɟɫɢɹ ɧɚ Ɂɟɦɥɟ, пɪɟɞɜɟɳɚɸɳɢɯ ɬɚɤ 

ɧɚɡɵɜɚɟɦɵɣ «пɚɪɧɢɤɨɜɵɣ ɷɮɮɟɤɬ» ɧɚ пɥɚɧɟɬɟ ɫ пɨɬɟпɥɟɧɢɟɦ ɤɥɢɦɚɬɚ ɢ ɫ 

ɧɟпɪɟɞɫɤɚɡɭɟɦɵɦɢ пɪɢɪɨɞɧɵɦɢ ɛɟɞɫɬɜɢɹɦɢ. 

ɈГ – ɤɚɤ пɪɨɞɭɤɬɵ ɫɝɨɪɚɧɢɹ ɞɢɡɟɥɶɧɨɝɨ ɬɨпɥɢɜɚ ɢ ɦɨɬɨɪɧɨɝɨ ɦɚɫɥɚ 

пɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ ɚɷɪɨɡɨɥɶ – ɫɦɟɫɶ ɝɚɡɨɜ, пɚɪɨɜ ɜɨɞɵ, ɦɚɫɥɚ, ɧɟɫɝɨɪɟɜɲɟɝɨ 

ɬɨпɥɢɜɚ ɫɨ ɜɡɜɟɲɟɧɧɵɦɢ ɠɢɞɤɢɦɢ ɢ ɬɜɟɪɞɵɦɢ ɱɚɫɬɢɰɚɦɢ ɤɨɤɫɚ, ɡɨɥɵ, ɫɚɠɢ 

ɢ ɞɪɭɝɢɦɢ ɱɚɫɬɢɰɚɦɢ ɫɥɨɠɧɨɝɨ ɨɪɝɚɧɢɱɟɫɤɨɝɨ ɢ ɧɟɨɪɝɚɧɢɱɟɫɤɨɝɨ ɫɨɫɬɚɜɚ. 

Ɉɫɧɨɜɧɵɟ ɤɨɦпɨɧɟɧɬɵ ɈГ ɞɢɡɟɥɟɣ ɢ ɢɯ ɤɪɚɬɤɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ 

пɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 1.2. ȼ ɫɨɫɬɚɜɟ ɈГ Ⱦȼɋ ɜ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɢɡɜɟɫɬɧɨ 

ɫɜɵɲɟ 1200 ɤɨɦпɨɧɟɧɬɨɜ, пɪɟɞɫɬɚɜɥɹɸɳɢɯ ɢɧɬɟɪɟɫ ɫ ɬɟɯɧɢɱɟɫɤɨɣ ɢ 

ɫɚɧɢɬɚɪɧɨɣ ɬɨɱɟɤ ɡɪɟɧɢɹ. Ʉɨɧɰɟɧɬɪɚɰɢɹ ɞɚɠɟ ɨɫɧɨɜɧɵɯ ɜɪɟɞɧɵɯ 

ɤɨɦпɨɧɟɧɬɨɜ ɈГ (NɈɯ, ɋɇɯ, ɚɥɶɞɟɝɢɞɨɜ, ɋО) ɱɚɫɬɨ ɧɟ пɪɟɜɵɲɚɟɬ ɫɨɬɵɯ 

ɞɨɥɟɣ пɪɨɰɟɧɬɚ. ɂɯ ɨпɪɟɞɟɥɟɧɢɟ ɬɪɟɛɭɟɬ пɪɢɦɟɧɟɧɢɹ ɬɨɧɤɢɯ ɦɟɬɨɞɨɜ 

ɚɧɚɥɢɡɚ ɢ пɪɟɞɫɬɚɜɥɹɟɬ ɫɥɨɠɧɭɸ ɢ ɬɪɭɞɨɟɦɤɭɸ ɡɚɞɚɱɭ, ɧɟɪɚɡɪɟɲɢɦɭɸ ɜ 

ɨɛɵɱɧɵɯ ɭɫɥɨɜɢɹɯ. ɉɨɷɬɨɦɭ пɪɢ ɤɨɧɬɪɨɥɟ ɈГ ɞɢɡɟɥɟɣ ɨɝɪɚɧɢɱɢɜɚɸɬ ɱɢɫɥɨ 
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ɨпɪɟɞɟɥɹɟɦɵɯ ɤɨɦпɨɧɟɧɬɨɜ – ɨпɪɟɞɟɥɹɸɬ ɫɨɞɟɪɠɚɧɢɟ ɋО, NОɯ, ɤɚɤ ɞɜɭɯ 

ɧɚɢɛɨɥɟɟ ɬɨɤɫɢɱɧɵɯ. 

ɉɪɢ ɢɫпɵɬɚɧɢɢ ɞɢɡɟɥɟɣ ɜ ɷɤɫпɥɭɚɬɚɰɢɨɧɧɵɯ ɭɫɥɨɜɢɹɯ, ɤɨɝɞɚ 

ɧɟɨɛɯɨɞɢɦɨ ɤɨɧɬɪɨɥɢɪɨɜɚɬɶ ɰɟɥɢɤɨɦ ɢɥɢ ɜɵɛɨɪɨɱɧɨ ɛɨɥɶɲɨɣ пɚɪɤ ɦɚɲɢɧ, 

ɨɛɵɱɧɨ ɨɝɪɚɧɢɱɢɜɚɸɬɫɹ ɤɨɧɬɪɨɥɟɦ ɞɵɦɧɨɫɬɢ ɈГ, ɨпɪɟɞɟɥɟɧɢɟɦ ɫɨɞɟɪɠɚɧɢɹ 

ɋО, ɢ ɢɧɨɝɞɚ ɬɚɤɠɟ NОɯ, ɋɇɯ, ɚɥɶɞɟɝɢɞɨɜ ɢ ɨɤɢɫɥɨɜ ɫɟɪɵ. 

Ʉɨɧɰɟɧɬɪɚɰɢɹ ɋО ɜ ɈГ ɞɢɡɟɥɹ ɫɨɫɬɚɜɥɹɟɬ ɨɬ 0,005 ɞɨ 0,49 % (ɧɚɢɛɨɥɟɟ 

ɜɟɪɨɹɬɧɨ – 0,02–0,15), ɉȾɄɊ.Ɂ. – 0,0016 %, ɉȾɄМ.Ɋ. – 0,0024 %, ɉȾɄɋ.ɋ. – 

0,00008 %. 

ɇɚɢɛɨɥɟɟ ɬɨɤɫɢɱɧɵɟ ɤɨɦпɨɧɟɧɬɵ ɈГ – ɨɤɢɫɥɵ ɚɡɨɬɚ, ɷɬɨ ɫɦɟɫɶ 

ɝɥɚɜɧɵɦ ɨɛɪɚɡɨɦ NɈ, NɈ2, N2Ɉ4, N2O3. ɇɚɢɛɨɥɶɲɭɸ ɧɟпɨɫɪɟɞɫɬɜɟɧɧɭɸ 

ɨпɚɫɧɨɫɬɶ пɪɟɞɫɬɚɜɥɹɟɬ ɞɜɭɨɤɢɫɶ ɚɡɨɬɚ NɈ2, ɢ ɟɟ пɨɥɢɦɟɪ N2O4 ∙NO2 – ɝɚɡ 

ɛɭɪɨɝɨ ɰɜɟɬɚ ɫ ɯɚɪɚɤɬɟɪɧɵɦ ɡɚпɚɯɨɦ, ɫ ɭɞɟɥɶɧɵɦ ɜɟɫɨɦ пɨ ɜɨɡɞɭɯɭ – 1,58, 

ɦɚɥɨɪɚɫɬɜɨɪɢɦɵɣ ɜ ɜɨɞɟ. 

ȼ ɤɚɦɟɪɟ ɫɝɨɪɚɧɢɹ ɞɢɡɟɥɹ ɜ ɨɫɧɨɜɧɨɦ ɨɛɪɚɡɭɟɬɫɹ ɨɤɢɫɶ ɚɡɨɬɚ NO, ɧɨ пɨ 

ɦɟɪɟ ɨɯɥɚɠɞɟɧɢɹ ɈГ (ɨɬ 620° ɞɨ 150 °ɋ) ɨɧɚ ɨɤɢɫɥɹɟɬɫɹ ɞɨ ɞɜɭɨɤɢɫɢ NO2. 

ɉɪɢ ɞɚɥɶɧɟɣɲɟɦ пɨɧɢɠɟɧɢɢ ɬɟɦпɟɪɚɬɭɪɵ NO2 пɨɥɢɦɟɪɢɡɭɟɬɫɹ ɜ 

ɱɟɬɵɪɟɯɨɤɢɫɶ N2O4, ɢ пɪɢ (tɨɤɪ = 40 °ɋ) ɫɬɟпɟɧɶ пɨɥɢɦɟɪɢɡɚɰɢɢ пɪɟɜɵɲɚɟɬ 

70 %. Ɉɞɧɚɤɨ, ɧɚɢɛɨɥɶɲɟɟ ɫɨɞɟɪɠɚɧɢɟ NɈ ɜ ɈГ ɫɨɯɪɚɧɹɟɬɫɹ. 

Ɉɤɢɫɥɵ ɚɡɨɬɚ ɦɧɨɝɨɤɪɚɬɧɨ ɬɨɤɫɢɱɧɟɟ ɋО, ɪɚɡɞɪɚɠɚɸɳɟ ɞɟɣɫɬɜɭɸɬ ɧɚ 

ɫɥɢɡɢɫɬɵɟ ɨɛɨɥɨɱɤɢ ɝɥɚɡ ɢ ɞɵɯɚɬɟɥɶɧɵɯ пɭɬɟɣ, ɨɫɬɚɸɬɫɹ ɜ ɥɟɝɤɢɯ ɜ ɜɢɞɟ 

ɚɡɨɬɧɨɣ ɢ ɚɡɨɬɢɫɬɨɣ ɤɢɫɥɨɬ. ɂɯ ɨпɚɫɧɨɫɬɶ ɭɫɭɝɭɛɥɹɟɬɫɹ ɬɟɦ, ɱɬɨ ɫɢɦпɬɨɦɵ 

ɨɬɪɚɜɥɟɧɢɹ пɪɨɹɜɥɹɸɬɫɹ ɬɨɥɶɤɨ ɱɟɪɟɡ 6 ɱɚɫɨɜ ɜ ɜɢɞɟ ɤɚɲɥɹ, ɭɞɭɲɶɹ, 

ɜɨɡɦɨɠɟɧ ɧɚɪɚɫɬɚɸɳɢɣ ɨɬɟɤ ɥɟɝɤɢɯ, пɪɢɱɟɦ ɤɚɤɢɯ-ɥɢɛɨ ɧɟɣɬɪɚɥɢɡɭɸɳɢɯ 

ɫɪɟɞɫɬɜ ɧɟɬ. 

ɉɨɞ ɭɝɥɟɜɨɞɨɪɨɞɚɦɢ ɋɇx пɨɧɢɦɚɸɬ ɨɛɲɢɪɧɭɸ ɝɪɭппɭ ɨɪɝɚɧɢɱɟɫɤɢɯ 

ɫɨɟɞɢɧɟɧɢɣ ɬɢпɚ ɋxɇy, ɨɬɥɢɱɚɸɳɢɯɫɹ ɤɨɥɢɱɟɫɬɜɨɦ ɚɬɨɦɨɜ ɭɝɥɟɪɨɞɚ ɢ 

ɜɨɞɨɪɨɞɚ ɢ ɫɬɪɭɤɬɭɪɨɣ ɦɨɥɟɤɭɥɵ. ɍɝɥɟɜɨɞɨɪɨɞɵ пɚɪɚɮɢɧɨɜɨɝɨ ɪɹɞɚ ɋnɇ2n+2 

ɞɚɸɬ ɧɟпɪɢɹɬɧɵɣ ɡɚпɚɯ, ɪɚɡɞɪɚɠɚɸɬ ɫɥɢɡɢɫɬɵɟ ɨɛɨɥɨɱɤɢ ɝɥɚɡ ɢ ɧɨɫɚ. 



Ɍɚɛɥɢɰɚ 1.2 – ɋɨɞɟɪɠɚɧɢɟ ɨɬɪɚɛɨɬɚɧɧɵɯ ɝɚɡɨɜ ɢ ɢɯ ɬɨɤɫɢɱɧɨɫɬɶ 

 

 

 

 

 

 

 

 

Ʉɨɦпɨɧɟɧɬɵ 
ɏɢɦ. 

ɮɨɪɦɭɥɚ 

ɋɨɞɟɪɠɚɧɢɟ ɜ ɈГ, 
% 

Ʉɪɚɬɤɚɹ ɤɚɱɟɫɬɜɟɧɧɚɹ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ  

ɤɨɦпɨɧɟɧɬɨɜ  
ɬɨɤɫɢɱɧɨɫɬɢ 

Ʉɥɚɫɫ 
ɨпɚɫɧ. 

Ɉɬɧɨɫ. 
ɬɨɤɫɢɱɧɨɫɬɶ 

ɉȾɄ 
ɪɚɛ. 

ɡɨɧɵ, 
ɦɝ/ɦ3 

ɉȾɄ, 
ɦɝ/ɦ3 

ɤɚɪɛ. ɞɢɡ. ɫɠ. 
ɝɚɡ 

ɦ.ɪ. ɫ.ɫ. 

Аɡɨɬ N2 74-77 74-78 75-77 ɇɟɣɬɪɚɥɶɧɵɣ ɝɚɡ – – – – – 

Ʉɢɫɥɨɪɨɞ 

 

O2 0,3-8 

 

2-18 

 

0,2-5 Ɉɤɢɫɥɢɬɟɥɶ, ɜ ɚɬɦɨɫɮɟɪɟ ɧɟ 
ɨпɚɫɟɧ 

– 

 

– 

 

– 

 

– 

 

– 

 

ɉɚɪɵ ɜɨɞɵ H2O 3-5,5 

 

0,5-9 

 

2-4 

 

Гɚɡɨɨɛɪɚɡɧɵɟ, 
ɤɨɧɞɟɧɫɢɪɭɸɬɫɹ ɜ 
ɜɵɯɥɨпɧɨɦ ɬɪɚɤɬɟ 

– – – – – 

Ⱦɜɭɨɤɢɫɶ ɭɝɥɟɪɨɞɚ CO2 5-12 

 

1-12 

 

3-10 

 

Ȼɟɫɰɜɟɬɧɵɣ ɬɹɠɟɥɵɣ ɝɚɡ, 
ɞɟɣɫɬɜɭɟɬ ɭɝɧɟɬɚɸɳɟ: ɇ, 
Ɋɋ, ɍ, ɋɋ 

– 0,1 

 

– – – 

ɍɝɥɟɜɨɞɨɪɨɞɵ (ɞɨ 
200 ɧɚɢɦ.) 

CHx 

 

0,2-3 

 

0,01-0,3 

 

0,1-

1,5 

 

Аɷɪɨɡɨɥɶ ɢɡ ɪɚɡɞɪɚɠɚɸɳɢɯ 
ɢ ɜɪɟɞɧɵɯ ɜɟɳɟɫɬɜ (ɋ, Ɋɋ, 
Г, ɇ, ɋɋ, Ʉə, ɇɋ, ɄɌ, ɉ, 
ɉɈ) 

– 1,2 

 

5-300 

 

1,5- 

200 

 

1-25 

 

Аɥɶɞɟɝɢɞɵ RxCHO 

 

ɞɨ 0,2 

 

(1-10)* 

*10-3 

ɞɨ 1 

ɞɨ 
0,1 

Ɋɚɡɞɪɚɠɚɸɳɢɟ ɢ ɹɞɨɜɢɬɵɟ 
ɜɟɳɟɫɬɜɚ (ɋ, Ɉ, Г, ɇə, ɇ, 
ɇɋ, ɉ, ɉɈ) 

2-4 

 

20-Аɤɪ 

 

0,7 

 

(30) 

 

0,030 
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ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 1.2 

 

 

Ʉɨɦпɨɧɟɧɬɵ 
ɏɢɦ. 

ɮɨɪɦɭɥɚ 

ɋɨɞɟɪɠɚɧɢɟ ɜ ɈГ, 
% 

Ʉɪɚɬɤɚɹ ɤɚɱɟɫɬɜɟɧɧɚɹ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ  

ɤɨɦпɨɧɟɧɬɨɜ  
ɬɨɤɫɢɱɧɨɫɬɢ 

Ʉɥɚɫɫ 
ɨпɚɫɧ. 

Ɉɬɧɨɫ. 
ɬɨɤɫɢɱɧɨɫɬɶ 

ɉȾɄ 
ɪɚɛ. 

ɡɨɧɵ, 
ɦɝ/ɦ3 

ɉȾɄ, 
ɦɝ/ɦ3 

Ʉɥɚɫɫ 
ɨпɚɫɧ. 

ɤɚɪɛ. ɞɢɡ. ɫɠ. 
ɝɚɡ 

ɦ.ɪ. ɫ.ɫ. 

Ȼɟɧɡ(ɚ)пɢɪɟɧ, 
ɦɤɝ/ɦ3 

C2OH12 

 

10-20 

 

0,005-

0,4 

 

ɞɨ 2 

 

Ȼɥɟɞɧɨ-ɠɟɥɬɨɟ 
ɢɝɥɨɨɛɪɚɡɧɨɟ 
ɤɪɢɫɬɚɥɥɢɱɟɫɤɨɟ 
ɤɚɧɰɟɪɨɝɟɧɧɨɟ ɜɟɳɟɫɬɜɨ (Ʉ) 

2-3 

 

60-Ɏɨɪɦ. 
 

0,5 

 

0,030 

 

0,013 

Ɉɤɢɫɶ ɭɝɥɟɪɨɞɚ 
(Ʉə, ɇɋ) 

CO 0,5-12 0,004-

0,5 

0,5-

3 

əɞɨɜɢɬɵɣ ɝɚɡ, ɧɟɫɤɨɥɶɤɨ 
ɥɟɝɱɟ ɜɨɡɞɭɯɚ 

1 100 1,5*10
-

6
 

0,035 1*10-6 

 

Ʉɨɦпɥɟɤɫ ɨɤɢɫɥɨɜ 
ɚɡɨɬɚ (ɞɨ 10 ȼȼ) 

NOx 

 

ɞɨ 0,8 0,01-0,5 

 

ɞɨ 
0,4 

Ɋɚɡɞɪɚɠɚɸɳɢɟ ɹɞɨɜɢɬɵɟ 
ɝɚɡɵ (Ʉə, ɇɋ, ɉ, ɄɌ, Ɉ, Ɋɋ) 

4 

 

3,6*10-6 

 

20 

NOx -5 

NO2 -9 

NO -30 

– 

3 

– 

0,085 

1 

– 

0,085 

– 

ȼɨɞɨɪɨɞ H2 – ɞɨ 0,05 – Ʌɟɬɭɱɢɣ ɝɚɡ 2 20 – – – 

Ɉɤɢɫɥɵ ɫɟɪɵ ɢ 
ɫɟɪɨɜɨɞɨɪɨɞ 

SO2 

H2S 

ɞɨ 
0,008 

ɞɨ 0,015 ɞɨ 
0,02 

əɞɨɜɢɬɵɟ ɝɚɡɵ (Ɋɋ, Ʉə, ɄГ, 
ɉ, Г, ɋɋ, ɇɋ) 

3 12 

– 

10 0,5    0,05 

 

ɋɚɠɚ, ɝ/ɦ3 C ɞɨ 0,04 0,01-1,1 – Мɟɥɤɨɞɢɫпɟɪɫɧɵɟ ɱɚɫɬɢɰɵ, 
ɫɨɪɛɟɧɬ ɜɪɟɞɧɵɯ ɢ 
ɤɚɧɰɟɪɨɝɟɧɧɵɯ ɜɟɳɟɫɬɜ 

3 24 3,5-4 0,15 0,05 
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Ⱦɨɥɹ ɜɵɛɪɨɫɨɜ ɜɪɟɞɧɵɯ ɜɟɳɟɫɬɜ ɜ ɈГ ɞɢɡɟɥɟɣ ɫɚɦɨɯɨɞɧɵɯ ɦɚɲɢɧ ɫ 

ɤɚɠɞɵɦ ɝɨɞɨɦ ɪɚɫɬɟɬ пɨ ɪɹɞɭ пɪɢɱɢɧ: ɢɡ-ɡɚ ɤɚɱɟɫɬɜɚ ɬɨпɥɢɜ ɢ ɦɚɫɟɥ; 

ɨɬɫɬɚɜɚɧɢɹ ɜ ɪɚɡɪɚɛɨɬɤɟ ɢ ɜɧɟɞɪɟɧɢɢ ɤɨɦпɥɟɤɫɚ ɦɟɪɨпɪɢɹɬɢɣ, ɫɧɢɠɚɸɳɢɯ 

ɜɵɛɪɨɫɵ ɜɪɟɞɧɵɯ ɜɟɳɟɫɬɜ ɫɚɦɨɯɨɞɧɨɣ ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɨɣ ɦɚɲɢɧɨɣ ɢ 

ɞɪɭɝɢɦɢ ɬɪɚɧɫпɨɪɬɧɵɦɢ ɫɪɟɞɫɬɜɚɦɢ; ɨɬɫɬɚɜɚɧɢɹ, ɚ ɬɚɤɠɟ ɱɚɫɬɢɱɧɨɝɨ ɨɬɫɭɬɫɬɜɢɹ 

пɪɢɛɨɪɨɜ ɢ ɨɛɨɪɭɞɨɜɚɧɢɹ ɞɨɥɠɧɨɣ ɧɨɦɟɧɤɥɚɬɭɪɵ [21]. 

 

 

1.3. ɉɭɬɢ ɫɧɢɠɟɧɢɹ ɤɚɪɛɨɧɨɜɨɝɨ ɫɥɟɞɚ ɜ ɫɟɥɶɫɤɨɦ ɯɨɡɹɣɫɬɜɟ 

 

Ȼɚɡɨɜɵɦ ɪɟɲɟɧɢɟɦ Ɋɨɫɫɢɢ пɨ ɤɥɢɦɚɬɭ ɫɬɚɥ ɍɤɚɡ ɉɪɟɡɢɞɟɧɬɚ ɊɎ ɨɬ 

30.09.2013 №752 «Ɉ ɫɨɤɪɚɳɟɧɢɢ ɜɵɛɪɨɫɨɜ пɚɪɧɢɤɨɜɵɯ ɝɚɡɨɜ». 

ɋɨɝɥɚɫɧɨ ɷɬɨɦɭ ɍɤɚɡɭ, ɧɚɰɢɨɧɚɥɶɧɚɹ ɷɤɨɧɨɦɢɤɚ ɞɨɥɠɧɚ ɫɧɢɡɢɬɶ ɜɵɛɪɨɫɵ 

пɚɪɧɢɤɨɜɵɯ ɝɚɡɨɜ ɦɢɧɢɦɭɦ ɧɚ 75%. Ɂɚ пɨɫɥɟɞɧɢɟ ɝɨɞɵ ɧɚ ɦɟɠɞɭɧɚɪɨɞɧɨɦ 

ɭɪɨɜɧɟ ɫɮɨɪɦɢɪɨɜɚɥɚɫɶ ɱɟɬɤɚɹ пɨɡɢɰɢɹ, ɱɬɨ ɢɡɦɟɧɟɧɢɟ ɤɥɢɦɚɬɚ – ɷɬɨ ɨɞɢɧ ɢɡ 

ɝɥɚɜɧɵɯ ɜɵɡɨɜɨɜ ɞɥɹ пɥɚɧɟɬɵ ɢ ɱɟɥɨɜɟɱɟɫɤɨɝɨ ɫɨɨɛɳɟɫɬɜɚ. ȼɚɠɧɵɦ ɫɨɛɵɬɢɟɦ ɜ 

ɞɟɤɚɛɪɟ 2015 ɝɨɞɚ ɫɬɚɥɨ пɨɞпɢɫɚɧɢɟ пɪɚɤɬɢɱɟɫɤɢ ɜɫɟɦɢ ɫɬɪɚɧɚɦɢ ɉɚɪɢɠɫɤɨɝɨ 

ɋɨɝɥɚɲɟɧɢɹ, ɜ ɬɨɦ ɱɢɫɥɟ ɢ Ɋɨɫɫɢɟɣ [22]. 

Ɉɞɧɢɦ ɢɡ ɲɢɪɨɤɨ ɨɛɫɭɠɞɚɟɦɵɯ пɭɬɟɣ ɫɧɢɠɟɧɢɹ ɜɵɛɪɨɫɨɜ ɋɈ2 ɹɜɥɹɟɬɫɹ 

ɬɚɤ ɧɚɡɵɜɚɟɦɨɟ «Ʉɚɪɛɨɧɨɜɨɟ ɡɟɦɥɟɞɟɥɢɟ» – ɧɨɜɨɟ ɧɚпɪɚɜɥɟɧɢɟ ɜ 

ɤɥɢɦɚɬɢɱɟɫɤɨɦ пɪɨɬɢɜɨɫɬɨɹɧɢɢ. «Ʉɨɦɢɬɟɬ ȿɜɪɨпɟɣɫɤɨɝɨ пɚɪɥɚɦɟɧɬɚ пɨ 

ɦɟɠɞɭɧɚɪɨɞɧɨɣ ɬɨɪɝɨɜɥɟ пɪɢɡɵɜɚɟɬ ɤ ɬɨɦɭ, ɱɬɨɛɵ ɉɚɪɢɠɫɤɨɟ ɫɨɝɥɚɲɟɧɢɟ ɢ 

ɭɫɬɚɧɨɜɥɟɧɧɚɹ ɢɦ ɰɟɥɶ ɨɛ ɭɞɟɪɠɚɧɢɢ ɪɨɫɬɚ ɬɟɦпɟɪɚɬɭɪɵ Ɂɟɦɥɢ ɜ пɪɟɞɟɥɚɯ 1,5 

ɝɪɚɞɭɫɚ пɨ ɐɟɥɶɫɢɸ ɫɬɚɥɢ «ɨɞɧɢɦ ɢɡ ɨɫɧɨɜɧɵɯ ɪɭɤɨɜɨɞɹɳɢɯ пɪɢɧɰɢпɨɜ» 

ɬɨɪɝɨɜɨɣ пɨɥɢɬɢɤɢ ȿɋ, ɫ ɤɨɬɨɪɵɦ «ɞɨɥɠɧɵ ɛɵɬɶ ɫɢɧɯɪɨɧɢɡɢɪɨɜɚɧɵ ɜɫɟ 

ɢɧɢɰɢɚɬɢɜɵ ɜ ɫɮɟɪɟ ɬɨɪɝɨɜɥɢ ɢ ɢɧɫɬɪɭɦɟɧɬɵ пɨ ɢɯ ɪɟɚɥɢɡɚɰɢɢ». Ʉɥɸɱɟɜɨɣ 

ɢɧɢɰɢɚɬɢɜɨɣ ɹɜɥɹɟɬɫɹ пɪɨɟɤɬ ɜɜɟɞɟɧɢɹ «пɨɝɪɚɧɢɱɧɨɝɨ ɤɨɪɪɟɤɬɢɪɭɸɳɟɝɨ 
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ɭɝɥɟɪɨɞɧɨɝɨ ɦɟɯɚɧɢɡɦɚ», ɫɭɬɶ ɤɨɬɨɪɨɝɨ ɫɜɨɞɢɬɫɹ ɤ ɜɡɢɦɚɧɢɸ ɫɛɨɪɚ ɫ ɜɜɨɡɢɦɨɣ 

ɧɚ ɬɟɪɪɢɬɨɪɢɸ ȿɋ пɪɨɞɭɤɰɢɢ ɫ ɜɵɫɨɤɢɦ ɭɝɥɟɪɨɞɧɵɦ ɫɥɟɞɨɦ. Ɏɚɤɬɢɱɟɫɤɢ ɪɟɱɶ 

ɢɞɟɬ ɨɛ ɨɞɧɨɫɬɨɪɨɧɧɟɦ пɪɢɧɭɠɞɟɧɢɢ ȿɜɪɨпɟɣɫɤɢɦ ɫɨɸɡɨɦ ɫɜɨɢɯ ɬɨɪɝɨɜɵɯ 

пɚɪɬɧɟɪɨɜ ɤ ɪɟɚɥɢɡɚɰɢɢ ɤɥɢɦɚɬɢɱɟɫɤɢɯ ɦɟɪ, ɚɧɚɥɨɝɢɱɧɵɯ пɨ ɦɚɫɲɬɚɛɭ ɬɟɦ, ɱɬɨ 

пɪɨɜɨɞɢɬ ɫɚɦ ȿɋ» [23]. 

ȼ ɷɬɢɯ ɨɛɫɬɨɹɬɟɥɶɫɬɜɚɯ ɨɞɧɢɦ ɢɡ ɤɥɸɱɟɜɵɯ ɷɥɟɦɟɧɬɨɜ ɨɬɜɟɬɚ Ɋɨɫɫɢɢ ɧɚ 

ɤɥɢɦɚɬɢɱɟɫɤɢɟ ɭɝɪɨɡɵ ɢ ɫɜɹɡɚɧɧɵɟ ɫ ɧɢɦɢ ɬɨɪɝɨɜɵɟ ɛɚɪɶɟɪɵ ɦɨɠɟɬ ɫɬɚɬɶ 

ɫɟɥɶɫɤɨɟ ɢ ɥɟɫɧɨɟ ɯɨɡɹɣɫɬɜɨ. ȼɟɫɶɦɚ ɜɟɪɨɹɬɧɨ, ɱɬɨ ɜ пɟɪɫпɟɤɬɢɜɟ 

ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɚɹ пɪɨɞɭɤɰɢɹ ɬɚɤ ɢɥɢ ɢɧɚɱɟ пɨɞпɚɞɟɬ пɨɞ ɤɨɪɪɟɤɬɢɪɭɸɳɢɣ 

ɦɟɯɚɧɢɡɦ ȿɋ. ɋ ɭɱɟɬɨɦ ɬɨɝɨ, ɱɬɨ ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɵɣ ɫɟɤɬɨɪ ɹɜɥɹɟɬɫɹ 

пɪɟɞɦɟɬɨɦ ɨɫɨɛɨɣ ɡɚɳɢɬɵ ɜ ȿɋ, ɧɟɬ ɨɫɧɨɜɚɧɢɣ пɨɥɚɝɚɬɶ, ɱɬɨ, ɡɚɳɢɳɚɹ 

ɤɨɧɤɭɪɟɧɰɢɸ ɧɚ ɫɜɨɟɦ ɪɵɧɤɟ ɫ пɨɦɨɳɶɸ ɭɝɥɟɪɨɞɧɨɝɨ ɤɨɪɪɟɤɬɢɪɭɸɳɟɝɨ 

ɦɟɯɚɧɢɡɦɚ, ȿɜɪɨɤɨɦɢɫɫɢɹ ɨɬɤɚɠɟɬɫɹ ɨɬ ɢɫпɨɥɶɡɨɜɚɧɢɹ ɷɬɨɝɨ ɢɧɫɬɪɭɦɟɧɬɚ ɢ ɞɥɹ 

ɡɚɳɢɬɵ ɟɜɪɨпɟɣɫɤɨɝɨ ɫɟɥɶɯɨɡпɪɨɢɡɜɨɞɢɬɟɥɹ. Ȼɨɥɟɟ ɬɨɝɨ, ɧɚ ɦɟɠɞɭɧɚɪɨɞɧɨɦ 

ɭɪɨɜɧɟ ɧɚɱɢɧɚɟɬ ɮɨɪɦɢɪɨɜɚɬɶɫɹ пɨɧɢɦɚɧɢɟ, ɱɬɨ ɜ ɜɨпɪɨɫɟ ɢɡɦɟɧɟɧɢɹ ɤɥɢɦɚɬɚ 

ɫɟɥɶɯɨɡпɪɨɢɡɜɨɞɫɬɜɨ «ɧɟ ɬɨɥɶɤɨ ɢɫɬɨɱɧɢɤ пɪɨɛɥɟɦɵ, ɧɨ ɢ ɤɥɸɱɟɜɨɣ ɷɥɟɦɟɧɬ 

ɪɟɲɟɧɢɹ». ȿɫɥɢ ɪɚɧɶɲɟ ɫɟɥɶɫɤɨɟ ɯɨɡɹɣɫɬɜɨ ɜɨɫпɪɢɧɢɦɚɥɨɫɶ, ɫ ɨɞɧɨɣ ɫɬɨɪɨɧɵ, 

ɤɚɤ ɨɞɧɚ ɢɡ пɪɢɱɢɧ ɢɡɦɟɧɟɧɢɹ ɤɥɢɦɚɬɚ, ɚ ɫ ɞɪɭɝɨɣ – ɤɚɤ ɨɞɧɚ ɢɡ ɨɫɧɨɜɧɵɯ ɟɝɨ 

ɠɟɪɬɜ ɢ ɜɨпɪɨɫ ɫɬɚɜɢɥɫɹ ɬɨɥɶɤɨ ɨ ɫɨɤɪɚɳɟɧɢɢ ɜɨɡɞɟɣɫɬɜɢɹ ɤɥɢɦɚɬɢɱɟɫɤɢɯ 

ɢɡɦɟɧɟɧɢɣ ɧɚ ɫɟɥɶɯɨɡпɪɨɢɡɜɨɞɫɬɜɨ ɢ ɟɝɨ ɚɞɚпɬɚɰɢɢ ɤ ɦɟɧɹɸɳɟɦɭɫɹ ɤɥɢɦɚɬɭ, ɬɨ 

ɫɟɝɨɞɧɹ ɪɟɱɶ ɢɞɟɬ ɨ ɬɨɦ, ɱɬɨ ɫɟɥɶɫɤɨɟ ɯɨɡɹɣɫɬɜɨ ɦɨɠɟɬ ɫɬɚɬɶ ɢɫɬɨɱɧɢɤɨɦ 

ɬɟɯɧɨɥɨɝɢɣ, ɨɛɟɫпɟɱɢɜɚɸɳɢɯ ɭɞɚɥɟɧɢɟ (ɫɟɤɜɟɫɬɪɚɰɢɸ) пɚɪɧɢɤɨɜɵɯ ɝɚɡɨɜ ɢɡ 

ɚɬɦɨɫɮɟɪɵ. Мɟɬɨɞɵ ɯɨɡɹɣɫɬɜɨɜɚɧɢɹ, ɧɚпɪɚɜɥɟɧɧɵɟ ɧɚ ɭɥɚɜɥɢɜɚɧɢɟ ɭɝɥɟɪɨɞɚ ɢɡ 

ɚɬɦɨɫɮɟɪɵ, ɢɡɜɟɫɬɧɵ ɤɚɤ ɤɚɪɛɨɧɨɜɨɟ (ɢɥɢ ɭɝɥɟɪɨɞɧɨɟ) ɡɟɦɥɟɞɟɥɢɟ. ɋɭɬɶ 

ɤɚɪɛɨɧɨɜɨɝɨ ɡɟɦɥɟɞɟɥɢɹ ɫɨɫɬɨɢɬ ɜ ɭɜɟɥɢɱɟɧɢɢ пɨɱɜɟɧɧɨɝɨ ɭɝɥɟɪɨɞɚ ɡɚ ɫɱɟɬ 

пɨɜɵɲɟɧɢɹ ɤɨɥɢɱɟɫɬɜɚ ɭɝɥɟɪɨɞɚ, ɜɧɨɫɢɦɨɝɨ ɜ пɨɱɜɭ, ɢ ɫɧɢɠɟɧɢɹ ɬɟɦпɨɜ пɨɬɟɪɶ 

ɭɝɥɟɪɨɞɚ ɜ ɪɟɡɭɥɶɬɚɬɟ ɞɵɯɚɧɢɹ ɢ ɷɪɨɡɢɢ пɨɱɜɵ. ɋɧɢɠɟɧɢɟ ɜɵɛɪɨɫɨɜ 
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пɚɪɧɢɤɨɜɵɯ ɝɚɡɨɜ, ɫɜɹɡɚɧɧɵɯ ɫ ɜɟɞɟɧɢɟɦ ɫɟɥɶɫɤɨɝɨ ɯɨɡɹɣɫɬɜɚ, ɞɨɫɬɢɝɚɟɬɫɹ 

ɫɪɟɞɢ пɪɨɱɟɝɨ ɡɚ ɫɱɟɬ ɦɢɧɢɦɢɡɚɰɢɢ ɢɫпɨɥɶɡɨɜɚɧɢɹ ɚɝɪɨɯɢɦɢɤɚɬɨɜ (ɭɞɨɛɪɟɧɢɣ, 

ɫɪɟɞɫɬɜ ɡɚɳɢɬɵ ɪɚɫɬɟɧɢɣ). ȼɨ ɦɧɨɝɨɦ ɫɢɧɨɧɢɦɢɱɧɵɦ ɤɚɪɛɨɧɨɜɨɦɭ ɡɟɦɥɟɞɟɥɢɸ 

ɹɜɥɹɟɬɫɹ пɨɧɹɬɢɟ «ɪɟɝɟɧɟɪɚɬɢɜɧɨɝɨ» (ɬɨ ɟɫɬɶ ɜɨɫɫɬɚɧɨɜɢɬɟɥɶɧɨɝɨ) ɫɟɥɶɫɤɨɝɨ 

ɯɨɡɹɣɫɬɜɚ, пɨɞ ɤɨɬɨɪɵɦ пɨɧɢɦɚɟɬɫɹ ɫɨɜɨɤɭпɧɨɫɬɶ ɧɟɪɚɡɪɭɲɚɸɳɢɯ ɦɟɬɨɞɨɜ 

ɜɟɞɟɧɢɹ ɫɟɥɶɫɤɨɝɨ ɯɨɡɹɣɫɬɜɚ, ɨɛɟɫпɟɱɢɜɚɸɳɢɯ ɜɨɫɫɬɚɧɨɜɥɟɧɢɟ пɨɱɜ ɜ пɪɨɰɟɫɫɟ 

ɯɨɡɹɣɫɬɜɨɜɚɧɢɹ. ɋ пɨɦɨɳɶɸ ɫɨɜɪɟɦɟɧɧɵɯ ɦɟɬɨɞɨɜ ɫɟɥɟɤɰɢɢ ɦɨɠɧɨ пɨɥɭɱɚɬɶ 

ɪɟɝɟɧɟɪɚɬɢɜɧɵɟ ɫɨɪɬɚ ɫ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦɢ пɪɢɡɧɚɤɚɦɢ ɢ ɬɟɯɧɢɱɟɫɤɢɦɢ 

ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ. ȼ ɪɚɦɤɚɯ ɧɨɜɨɣ ɤɥɢɦɚɬɢɱɟɫɤɨɣ пɨɜɟɫɬɤɢ ɧɟɨɛɯɨɞɢɦɨ 

ɜɵɜɟɞɟɧɢɟ ɫɨɪɬɨɜ ɢ ɜɢɞɨɜ ɫɟɥɶɯɨɡɪɚɫɬɟɧɢɣ, ɜ ɬɨɦ ɱɢɫɥɟ пɪɢɧɰɢпɢɚɥɶɧɨ ɧɨɜɵɯ, 

ɤɨɬɨɪɵɟ ɨɛɥɚɞɚɥɢ ɛɵ ɫпɨɫɨɛɧɨɫɬɶɸ пɨɞɚɜɥɹɬɶ ɫɨɪɧɹɤɢ, пɪɨɬɢɜɨɫɬɨɹɬɶ 

ɜɪɟɞɢɬɟɥɹɦ ɢ ɛɨɥɟɡɧɹɦ ɛɟɡ пɨɦɨɳɢ ɚɝɪɨɯɢɦɢɢ.  

ɋɪɟɞɢ ɜɨɡɦɨɠɧɵɯ пɭɬɟɣ ɫɧɢɠɟɧɢɹ ɜɵɛɪɨɫɚ ɋɈ2 ɜ ɚɬɦɨɫɮɟɪɭ ɹɜɥɹɸɬɫɹ 

пɭɬɢ, пɪɢɜɟɞɟɧɧɵɟ ɜ ɪɚɛɨɬɟ [25]. 

Ⱦɥɹ ɫɧɢɠɟɧɢɹ ɜɵɛɪɨɫɨɜ пɚɪɧɢɤɨɜɵɯ ɝɚɡɨɜ ɦɚɲɢɧɧɨ-ɬɪɚɤɬɨɪɧɵɦɢ 

ɚɝɪɟɝɚɬɚɦɢ ɧɟɨɛɯɨɞɢɦɨ: 

– ɫɨɜɟɪɲɟɧɫɬɜɨɜɚɬɶ пɪɨɰɟɫɫɵ ɝɨɪɟɧɢɹ ɜ ɞɜɢɝɚɬɟɥɹɯ ɜɧɭɬɪɟɧɧɟɝɨ ɫɝɨɪɚɧɢɹ 

(ɦɧɨɝɨɤɪɚɬɧɵɣ ɜпɪɵɫɤ ɬɨпɥɢɜɚ ɡɚ ɪɚɛɨɱɢɣ ɰɢɤɥ, пɨɞɚɱɚ ɞɨпɨɥɧɢɬɟɥɶɧɨɝɨ 

ɜɨɡɞɭɯɚ, ɪɟɰɢɪɤɭɥɹɰɢɹ ɨɬɪɚɛɨɬɚɜɲɢɯ ɝɚɡɨɜ, ɢɫпɨɥɶɡɨɜɚɧɢɟ ɚɤɬɢɜɚɬɨɪɨɜ 

ɝɨɪɟɧɢɹ, ɚɜɬɨɦɚɬɢɱɟɫɤɨɟ ɢɡɦɟɧɟɧɢɟ пɚɪɚɦɟɬɪɨɜ ɞɜɢɝɚɬɟɥɹ – ɫɬɟпɟɧɢ ɫɠɚɬɢɹ, 

ɭɝɥɚ ɨпɟɪɟɠɟɧɢɹ пɨɞɚɱɢ ɬɨпɥɢɜɚ ɢ ɜɨɡɞɭɯɚ ɢ ɞɪ.); 

– ɫɨɜɟɪɲɟɧɫɬɜɨɜɚɬɶ ɫɢɫɬɟɦɵ пɢɬɚɧɢɹ ɞɜɢɝɚɬɟɥɟɣ ɬɨпɥɢɜɨɦ, ɜɨɡɞɭɯɨɦ ɢ 

ɭɬɢɥɢɡɚɰɢɢ ɨɬɪɚɛɨɬɚɜɲɢɯ ɝɚɡɨɜ ɢ ɜɵɛɪɚɫɵɜɚɟɦɨɣ ɫ ɧɢɦɢ ɬɟпɥɨɜɨɣ ɷɧɟɪɝɢɢ, 

ɤɨɬɨɪɚɹ ɞɨɯɨɞɢɬ ɞɨ 30-33% ɨɬ ɨɛɳɟɝɨ ɤɨɥɢɱɟɫɬɜɚ ɷɧɟɪɝɢɢ, ɜɵɞɟɥɹɟɦɨɣ 

ɬɨпɥɢɜɨɦ ɜ ɞɜɢɝɚɬɟɥɟ (пɨɜɵɲɚɬɶ ɞɚɜɥɟɧɢɟ ɜпɪɵɫɤɚ ɬɨпɥɢɜɚ, ɢɫпɨɥɶɡɨɜɚɬɶ 

ɷɥɟɤɬɪɨɧɧɵɟ ɫɢɫɬɟɦɵ ɭпɪɚɜɥɟɧɢɹ пɨɞɚɱɟɣ ɬɨпɥɢɜɚ ɢ ɜɨɡɞɭɯɚ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 

ɪɟɠɢɦɨɜ ɪɚɛɨɬɵ ɞɜɢɝɚɬɟɥɹ, ɜɢɞɚ ɢ ɤɚɱɟɫɬɜɚ ɬɨпɥɢɜɚ,  пɚɪɚɦɟɬɪɨɜ ɜɨɡɞɭɯɚ ɢ 

ɞɪ.)[25]; 
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– ɜɵɹɜɢɬɶ ɫпɨɫɨɛɵ ɷɤɫпɥɭɚɬɚɰɢɢ ɦɚɲɢɧɧɨ-ɬɪɚɤɬɨɪɧɵɯ ɚɝɪɟɝɚɬɨɜ, 

пɨɡɜɨɥɹɸɳɢɟ ɫɧɢɡɢɬɶ пɪɹɦɵɟ ɡɚɬɪɚɬɵ ɷɧɟɪɝɢɢ ɱɟɪɟɡ ɬɨпɥɢɜɨ ɢ ɤɨɫɜɟɧɧɵɟ 

ɷɧɟɪɝɟɬɢɱɟɫɤɢɟ ɡɚɬɪɚɬɵ (ɱɟɪɟɡ ɨɛɨɫɧɨɜɚɧɢɟ ɨпɬɢɦɚɥɶɧɵɯ пɚɪɚɦɟɬɪɨɜ ɢ 

ɪɟɠɢɦɨɜ ɪɚɛɨɬɵ ɦɚɲɢɧɧɨ-ɬɪɚɤɬɨɪɧɵɯ ɚɝɪɟɝɚɬɨɜ – ɨпɬɢɦɚɥɶɧɵɯ ɲɢɪɢɧɵ 

ɡɚɯɜɚɬɚ ɚɝɪɟɝɚɬɚ ɢ ɟɝɨ ɪɚɛɨɱɟɣ ɫɤɨɪɨɫɬɢ, ɨɛɨɫɧɨɜɚɧɢɟ ɫпɨɫɨɛɨɜ ɞɜɢɠɟɧɢɹ МɌА 

ɧɚ пɨɥɟ, пɪɢɧɹɬɢɟ ɦɟɪ пɨ пɨɜɵɲɟɧɢɸ ɤɨɷɮɮɢɰɢɟɧɬɚ ɢɫпɨɥɶɡɨɜɚɧɢɹ ɜɪɟɦɟɧɢ 

ɫɦɟɧɵ, ɢɫпɨɥɶɡɨɜɚɧɢɟ ɫɚɦɨɡɚɬɚɱɢɜɚɸɳɢɯɫɹ ɢ ɫɚɦɨɨɱɢɳɚɸɳɢɯɫɹ ɪɚɛɨɱɢɯ 

ɨɪɝɚɧɨɜ ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɵɯ ɦɚɲɢɧ ɢ ɞɪ.) [25];  

– ɨɛɨɫɧɨɜɚɬɶ ɢ ɢɫпɨɥɶɡɨɜɚɬɶ ɜ ɫɨɫɬɚɜɟ ɦɚɲɢɧɧɨ-ɬɪɚɤɬɨɪɧɵɯ ɚɝɪɟɝɚɬɨɜ 

ɬɪɚɤɬɨɪɵ ɫ ɬɚɤɢɦɢ пɚɪɚɦɟɬɪɚɦɢ (ɦɚɫɫɚ ɬɪɚɤɬɨɪɚ, ɦɨɳɧɨɫɬɶ ɞɜɢɝɚɬɟɥɹ, 

пɚɪɚɦɟɬɪɵ ɞɜɢɠɢɬɟɥɹ ɢ ɞɪ.) ɤɨɬɨɪɵɟ ɨɛɟɫпɟɱɚɬ ɦɟɧɶɲɢɟ ɡɚɬɪɚɬɵ ɬɨпɥɢɜɚ ɢ 

ɧɚɧɟɫɭɬ ɦɟɧɶɲɢɣ ɜɪɟɞ ɪɨɫɬɭ ɢ ɪɚɡɜɢɬɢɸ ɪɚɫɬɟɧɢɣ [25]; 

– ɢɫпɨɥɶɡɨɜɚɬɶ ɨɬɪɚɛɨɬɚɜɲɢɟ ɝɚɡɵ ɞɥɹ: пɨɞɨɝɪɟɜɚ пɨɱɜɵ пɪɢ пɨɫɟɜɟ 

ɡɟɪɧɨɜɵɯ ɤɭɥɶɬɭɪ; ɨɛɪɚɛɨɬɤɢ пɨɫɟɜɧɨɝɨ ɦɚɬɟɪɢɚɥɚ ɧɟпɨɫɪɟɞɫɬɜɟɧɧɨ ɧɚ ɫɟɹɥɤɚɯ 

пɪɹɦɨɝɨ пɨɫɟɜɚ; ɡɚɤɚɱɢɜɚɧɢɹ ɜ пɨɱɜɭ ɫ ɰɟɥɶɸ ɢɯ ɡɚɞɟɪɠɤɢ ɢ  ɫɜɹɡɵɜɚɧɢɹ ɜ 

пɨɱɜɟ (пɪɟɞпɨɫɵɥɤɚ – пɨɥɭɬɨɪɧɨɟ пɪɟɜɵɲɟɧɢɟ ɦɨɥɹɪɧɨɣ ɦɚɫɫɵ ɞɢɨɤɫɢɞɚ 

ɭɝɥɟɪɨɞɚ ɧɚɞ ɦɨɥɹɪɧɨɣ ɦɚɫɫɨɣ ɜɨɡɞɭɯɚ); ɫɜɹɡɵɜɚɧɢɹ ɜ ɫɤɪɭɛɛɟɪɚɯ ɢ ɞɪɭɝɢɯ 

ɭɫɬɪɨɣɫɬɜɚɯ ɫ пɨɫɥɟɞɭɸɳɢɦ ɢɫпɨɥɶɡɨɜɚɧɢɟɦ ɞɥɹ пɢɬɚɧɢɹ ɪɚɫɬɟɧɢɣ 

[25];ɢɫпɨɥɶɡɨɜɚɧɢɟ ɜɵɯɥɨпɧɵɯ ɝɚɡɨɜ ɜ ɤɚɱɟɫɬɜɟ ɯɢɦɢɱɟɫɤɨɝɨ ɭɞɨɛɪɟɧɢɹ ɞɥɹ 

ɪɚɫɬɟɧɢɣ; ɢɫпɨɥɶɡɨɜɚɧɢɟ ɜɵɯɥɨпɧɵɯ ɝɚɡɨɜ ɞɥɹ ɚɤɬɢɜɚɰɢɢ ɠɢɡɧɟɞɟɹɬɟɥɶɧɨɫɬɢ 

ɚɡɨɬɨɮɢɤɫɢɪɭɸɳɢɯ ɢ ɞɪ. ɛɚɤɬɟɪɢɣ пɨɱɜɵ ɢ ɝɪɢɛɤɨɜ. 

 

1.3.1. ɉɟɪɟɯɨɞ ɤ ɮɢɡɢɱɟɫɤɨɣ ɷɤɨɧɨɦɢɤɟ – ɜɨɡɦɨɠɧɵɣ ɩɭɬɶ ɤ ɩɨɢɫɤɭ 

ɫɩɨɫɨɛɨɜ ɫɧɢɠɟɧɢɹ ɜɵɛɪɨɫɚ ɞɢɨɤɫɢɞɚ ɭɝɥɟɪɨɞɚ  

 

Ɉɞɧɢɦ ɢɡ пɨɫɬɚɜɳɢɤɨɜ ɭɝɥɟɤɢɫɥɨɝɨ ɝɚɡɚ ɹɜɥɹɸɬɫɹ ɦɚɲɢɧɧɨ-ɬɪɚɤɬɨɪɧɵɟ 

ɚɝɪɟɝɚɬɵ, ɪɚɛɨɬɚɸɳɢɟ ɡɚ ɫɱɟɬ ɷɧɟɪɝɢɢ ɫɠɢɝɚɟɦɨɝɨ ɬɨпɥɢɜɚ. 
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ɉɟɪɟɯɨɞ ɧɚ ɷɧɟɪɝɟɬɢɱɟɫɤɭɸ ɨɰɟɧɤɭ ɡɚɬɪɚɬ ɜ пɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ пɪɨɰɟɫɫɚɯ ɜ 

ɚɝɪɨпɪɨɦɵɲɥɟɧɧɨɦ ɤɨɦпɥɟɤɫɟ ɨɛɥɟɝɱɚɟɬ пɪɨɰɟɫɫɵ ɫɜɹɡɚɧɧɵɟ ɫ ɭɱɟɬɨɦ 

ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɡɚɬɪɚɬ Д25, 26Ж, ɷɧɟɪɝɟɬɢɱɟɫɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ пɪɨɢɡɜɨɞɫɬɜɚ ɢ 

ɫɧɢɠɟɧɢɹ ɜɵɛɪɨɫɚ пɚɪɧɢɤɨɜɵɯ ɝɚɡɨɜ (ɋɈ2) ɡɚ ɫɱɟɬ ɢɯ ɫɜɹɡɵɜɚɧɢɹ ɨɪɝɚɧɢɱɟɫɤɨɣ 

ɦɚɫɫɨɣ ɤɭɥɶɬɭɪ, пɨɥɭɱɟɧɧɨɣ пɭɬɟɦ ɫɧɢɠɟɧɢɹ пɨɬɟɪɶ ɭɪɨɠɚɹ Д26, 27]. 

ȼ ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɟɞɢɧɢɰɚɯ ɦɨɠɧɨ ɨɰɟɧɢɬɶ ɨɛɴɟɤɬɵ ɢ ɬɪɭɞ – ɫɬɨɢɦɨɫɬɶ 

ɬɟɯɧɢɤɢ, ɬɪɭɞ ɨпɟɪɚɬɨɪɨɜ, ɫɬɨɢɦɨɫɬɶ ɬɨпɥɢɜɚ ɢ ɞɪɭɝɢɯ ɦɚɬɟɪɢɚɥɨɜ, ɫɬɨɢɦɨɫɬɶ 

пɨɞɞɟɪɠɚɧɢɹ ɬɟɯɧɢɤɢ ɜ ɢɫпɪɚɜɧɨɦ ɫɨɫɬɨɹɧɢɢ ɢ ɬ.ɞ. 

ɉɪɢ ɷɬɨɦ ɡɚɬɪɚɬɵ ɷɧɟɪɝɢɢ ɦɨɝɭɬ ɛɵɬɶ пɪɹɦɵɦɢ – ɡɚɬɪɚɬɵ ɬɨпɥɢɜɚ, ɬɪɭɞɚ 

ɢɥɢ ɤɨɫɜɟɧɧɵɦɢ – ɡɚɬɪɚɬɵ ɧɚ ɢɡɝɨɬɨɜɥɟɧɢɟ ɬɟɯɧɢɤɢ, ɟɟ ɬɟɯɧɢɱɟɫɤɨɟ 

ɨɛɫɥɭɠɢɜɚɧɢɟ ɢ ɪɟɦɨɧɬ.  Ʌɸɛɵɟ ɡɚɬɪɚɬɵ ɷɧɟɪɝɢɢ, ɝɞɟ ɛɵ ɨɧɢ ɧɟ пɪɨɢɫɯɨɞɢɥɢ – 

ɜ ɷɧɟɪɝɟɬɢɤɟ, ɧɚ ɬɪɚɧɫпɨɪɬɟ, ɜ пɪɨɦɵɲɥɟɧɧɨɫɬɢ пɪɢ ɢɡɝɨɬɨɜɥɟɧɢɢ 

ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɵɯ ɬɪɚɤɬɨɪɨɜ ɢ ɦɚɲɢɧ, ɜ ɦɨɦɟɧɬ ɢɫпɨɥɶɡɨɜɚɧɢɹ ɦɚɲɢɧɧɨ-

ɬɪɚɤɬɨɪɧɵɯ ɚɝɪɟɝɚɬɨɜ ɧɚ пɨɥɹɯ пɪɢ пɪɨɢɡɜɨɞɫɬɜɟ ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɨɣ 

пɪɨɞɭɤɰɢɢ ɢ ɬ.ɞ., ɜɫɟɝɞɚ ɫɨпɪɨɜɨɠɞɚɸɬɫɹ ɜɵɛɪɨɫɨɦ ɞɢɨɤɫɢɞɚ ɭɝɥɟɪɨɞɚ, ɢɛɨ 

ɨɫɧɨɜɧɵɦ ɢɫɬɨɱɧɢɤɨɦ ɷɧɟɪɝɢɢ ɧɚ ɡɟɦɥɟ ɫɟɝɨɞɧɹ ɹɜɥɹɸɬɫɹ ɭɝɥɟɪɨɞɫɨɞɟɪɠɚɳɢɟ 

ɢɫɤɨпɚɟɦɵɟ ɬɨпɥɢɜɚ (ɛɨɥɶɲɟ 80%). 

Ʉɪɢɬɟɪɢɣ ɨпɬɢɦɢɡɚɰɢɢ пɚɪɚɦɟɬɪɨɜ ɬɪɚɤɬɨɪɨɜ ɢ ɚɝɪɟɝɚɬɨɜ пɪɟɞɫɬɚɜɥɹɟɬ ɜɢɞ 

пɪɟɞɫɬɚɜɥɹɟɬ ɢɡ ɫɟɛɹ ɫɭɦɦɭ ɫɨɫɬɚɜɥɹɸɳɢɯ: 

 

ɋО2=ɋО2ɢ.ɬɪ+ɋО2ɢ.ɫɯɦ+ɋО2ɢ.пɪ+ɋО2ɪɬɨ+ɋО2ɫ.ɪ.+ɋО2ɭпɪ+ɋО2ɬɫɦ+ɋО2ɚɝɪ+ɋО2ɭпɥ min, 

 

ɝɞɟ  ɋО2 – ɭɞɟɥɶɧɵɣ ɫɭɦɦɚɪɧɵɣ ɜɵɛɪɨɫ ɞɢɨɤɫɢɞɚ ɭɝɥɟɪɨɞɚ, ɤɝ/ɝɚ; 

       ɋО2ɢ.ɬɪ, ɋО2ɢ.ɫɯɦ, ɋО2ɢ.пɪ. – ɤɨɥɢɱɟɫɬɜɨ ɋО2, ɜɵɛɪɨɲɟɧɧɨɟ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ 

пɪɢ ɢɡɝɨɬɨɜɥɟɧɢɢ ɬɪɚɤɬɨɪɚ, ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɨɣ ɦɚɲɢɧɵ, пɪɢɰɟпɚ, 

пɪɢɯɨɞɹɳɚɹɫɹ ɧɚ 1 ɝɚ, ɤɝ/ɝɚ; ɋО2ɪɬɨ – ɤɨɥɢɱɟɫɬɜɨ ɋɈ2, ɜɵɛɪɨɲɟɧɧɨɟ ɧɚ ɜɫɟ 

ɜɢɞɵ ɪɟɦɨɧɬɚ ɢ ɬɟɯɧɢɱɟɫɤɨɟ ɨɛɫɥɭɠɢɜɚɧɢɟ ɬɪɚɤɬɨɪɚ, пɪɢɰɟпɚ ɢ 
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ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɨɣ ɦɚɲɢɧɵ,  ɤɝ/ɝɚ; ɋО2ɫ.ɪ.-  ɤɨɥɢɱɟɫɬɜɨ ɋɈ2, 

ɜɵɛɪɨɲɟɧɧɨɟ пɪɢ ɫɛɨɪɤɟ ɢ ɪɚɡɛɨɪɤɟ ɚɝɪɟɝɚɬɚ, ɤɝ/ɝɚ; ɋО2ɭпɪ – ɤɨɥɢɱɟɫɬɜɨ 

ɋɈ2, ɜɵɛɪɨɲɟɧɧɨɟ ɦɟɯɚɧɢɡɚɬɨɪɨɦ пɪɢ ɭпɪɚɜɥɟɧɢɢ ɬɪɚɤɬɨɪɨɦ, ɤɝ/ɝɚ; 

ɋО2ɬɫɦ – ɤɨɥɢɱɟɫɬɜɨ ɋɈ2, ɜɵɛɪɨɲɟɧɧɨɟ пɪɢ ɫɠɢɝɚɧɢɢ ɬɨпɥɢɜɚ ɞɜɢɝɚɬɟɥɟɦ 

ɬɪɚɤɬɨɪɚ, ɤɝ/ɝК; ɋО2ɚɝɪ –  ɤɨɥɢɱɟɫɬɜɨ ɋɈ2 ɢɡ ɚɬɦɨɫɮɟɪɵ ɧɟ ɫɜɹɡɚɧɧɨɝɨ 

ɭɪɨɠɚɟɦ, ɢɡ-ɡɚ ɟɟ пɨɬɟɪɶ ɜ ɫɜɹɡɢ ɫ ɧɚɪɭɲɟɧɢɟɦ ɚɝɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɪɨɤɨɜ 

ɜɵпɨɥɧɟɧɢɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɨпɟɪɚɰɢɢ, ɤɝ/ɝɚ; ɋО2ɭпɥ – ɤɨɥɢɱɟɫɬɜɨ ɋɈ2 ɧɟ 

ɫɜɹɡɚɧɧɨɝɨ ɭɪɨɠɚɟɦ ɢɡ ɚɬɦɨɫɮɟɪɵ, ɢɡ-ɡɚ ɟɟ пɨɬɟɪɶ ɜ ɫɜɹɡɢ ɫ ɭпɥɨɬɧɟɧɢɟɦ 

пɨɱɜɵ ɞɜɢɠɢɬɟɥɹɦɢ ɬɪɚɤɬɨɪɚ ɤɝ/ɝɚ. 

 

1.4. ɉɨɫɬɚɧɨɜɤɚ ɰɟɥɢ ɢ ɡɚɞɚɱ ɢɫɫɥɟɞɨɜɚɧɢɹ 

 

ɐɟɥɶ ɢɫɫɥɟɞɨɜɚɧɢɣ:  
ɋɧɢɡɢɬɶ ɜɵɛɪɨɫ ɞɢɨɤɫɢɞɚ ɭɝɥɟɪɨɞɚ ɧɚ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɨпɟɪɚɰɢɹɯ 

ɨɫɧɨɜɧɨɣ ɨɛɪɚɛɨɬɤɢ пɨɱɜɵ ɡɚ ɫɱɟɬ ɨпɬɢɦɢɡɚɰɢɢ пɚɪɚɦɟɬɪɨɜ ɬɪɚɤɬɨɪɨɜ ɢ 

ɦɚɲɢɧɧɨ-ɬɪɚɤɬɨɪɧɵɯ ɚɝɪɟɝɚɬɨɜ. 

Ɂɚɞɚɱɢ ɢɫɫɥɟɞɨɜɚɧɢɣ: 
1.ɂɡɭɱɢɬɶ ɬɟɨɪɟɬɢɱɟɫɤɢɟ ɦɚɬɟɪɢɚɥɵ пɨ ɬɟɯɧɢɱɟɫɤɨɣ ɢ пɪɨɢɡɜɨɞɫɬɜɟɧɧɨɣ 

ɷɤɫпɥɭɚɬɚɰɢɢ ɚɝɪɟɝɚɬɨɜ ɧɚ ɨɫɧɨɜɧɨɣ ɨɛɪɚɛɨɬɤɟ пɨɱɜɵ пɨɱɜɵ ɫ ɰɟɥɶɸ ɫɨɡɞɚɧɢɹ 

ɟɝɨ ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ ɦɨɞɟɥɢ пɨ ɤɪɢɬɟɪɢɸ – ɦɢɧɢɦɚɥɶɧɵɣ ɜɵɛɪɨɫ ɞɢɨɤɫɢɞɚ 

ɭɝɥɟɪɨɞɚ ɜ ɚɬɦɨɫɮɟɪɭ; 

2. Ɋɚɡɪɚɛɨɬɚɬɶ пɪɨɝɪɚɦɦɭ, ɦɟɬɨɞɢɤɭ ɢ пɪɨɜɟɫɬɢ ɷɤɫпɟɪɢɦɟɧɬɚɥɶɧɵɟ 

ɢɫɫɥɟɞɨɜɚɧɢɹ ɬɪɚɤɬɨɪɨɜ ɢ ɚɝɪɟɝɚɬɨɜ ɧɚ ɨɫɧɨɜɧɨɣ ɨɛɪɚɛɨɬɤɟ пɨɱɜɵ ɫ ɰɟɥɶɸ 

пɨɥɭɱɟɧɢɹ ɧɟɞɨɫɬɚɸɳɢɯ ɡɚɜɢɫɢɦɨɫɬɟɣ ɷɧɟɪɝɟɬɢɱɟɫɤɨɣ ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ ɦɨɞɟɥɢ 

МɌА; 
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3. ɉɪɨɜɟɫɬɢ ɜɵɱɢɫɥɢɬɟɥɶɧɵɟ ɷɤɫпɟɪɢɦɟɧɬɵ ɫ ɰɟɥɶɸ ɨпɪɟɞɟɥɟɧɢɹ 

ɨпɬɢɦɚɥɶɧɵɯ пɚɪɚɦɟɬɪɨɜ ɬɪɚɤɬɨɪɚ ɢ ɚɝɪɟɝɚɬɚ ɧɚ ɨɫɧɨɜɧɨɣ ɨɛɪɚɛɨɬɤɟ пɨɱɜɵ 

пɨɱɜɵ пɨ ɤɪɢɬɟɪɢɸ – ɦɢɧɢɦɚɥɶɧɵɣ ɜɵɛɪɨɫ ɞɢɨɤɫɢɞɚ ɭɝɥɟɪɨɞɚ ɜ ɚɬɦɨɫɮɟɪɭ; 

 

4. ɋɨɫɬɚɜɢɬɶ пɪɚɤɬɢɱɟɫɤɢɟ ɪɟɤɨɦɟɧɞɚɰɢɢ пɨ ɜɵɛɨɪɭ пɚɪɚɦɟɬɪɨɜ 

ɬɪɚɤɬɨɪɨɜ ɢ ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɵɯ ɦɚɲɢɧ ɧɚ ɨɫɧɨɜɧɨɣ ɨɛɪɚɛɨɬɤɟ пɨɱɜɵ пɨɱɜɵ, 

ɨпɪɟɞɟɥɢɬɶ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɢɯ ɜɧɟɞɪɟɧɢɹ ɜ пɪɨɢɡɜɨɞɫɬɜɨ. 

 

ȼɵɜɨɞɵ 

 

1. Аɧɚɥɢɡ ɥɢɬɟɪɚɬɭɪɵ ɜɵɹɜɢɥ ɧɨɜɭɸ ɭɝɪɨɡɭ ɞɥɹ ɱɟɥɨɜɟɱɟɫɬɜɚ – 

пɨɜɵɲɟɧɢɟ ɝɥɨɛɚɥɶɧɨɣ ɬɟɦпɟɪɚɬɭɪɵ ɧɚ ɡɟɦɥɟ ɢ ɨпɚɫɧɨɫɬɶ ɤɥɢɦɚɬɢɱɟɫɤɨɣ 

ɤɚɬɚɫɬɪɨɮɵ; 

2. Аɝɪɚɪɧɨɟ пɪɨɢɡɜɨɞɫɬɜɨ ɢ ɢɡɦɟɧɟɧɢɹ ɜ ɡɟɦɥɟпɨɥɶɡɨɜɚɧɢɢ - 

ɫɭɳɟɫɬɜɟɧɧɵɣ ɢɫɬɨɱɧɢɤ ɜɵɞɟɥɟɧɢɣ ɭɝɥɟɤɢɫɥɨɝɨ ɝɚɡɚ - ɨɧ ɫɨɫɬɚɜɥɹɟɬ 9% 

ɜɵɞɟɥɟɧɢɣ ɭɝɥɟɤɢɫɥɨɝɨ ɝɚɡɚ ɨɬ ɞɟɹɬɟɥɶɧɨɫɬɢ ɱɟɥɨɜɟɤɚ. 

3. Мɨɛɢɥɶɧɵɟ ɦɚɲɢɧɵ ɜ ɚɝɪɚɪɧɨɦ пɪɨɢɡɜɨɞɫɬɜɟ ɭɜɟɥɢɱɢɜɚɸɬ ɫɨɞɟɪɠɚɧɢɟ 

ɋɈ2 ɜ ɚɬɦɨɫɮɟɪɟ ɧɟ ɬɨɥɶɤɨ ɡɚ ɫɱɟɬ ɜɵɯɥɨпɧɵɯ ɝɚɡɨɜ, ɧɨ ɢ ɡɚ ɫɱɟɬ 

ɢɧɬɟɧɫɢɮɢɤɚɰɢɢ ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ пɨɱɜɭ, ɭɫɤɨɪɟɧɢɹ ɟɟ ɦɢɧɟɪɚɥɢɡɚɰɢɢ, 

ɭпɥɨɬɧɟɧɢɹ, ɚ ɡɧɚɱɢɬ ɫɧɢɠɟɧɢɹ ɫɟɤɜɟɫɬɢɪɢɡɚɰɢɢ ɋɈ2 ɪɚɫɬɟɧɢɹɦɢ.. 

4. Ⱦɥɹ ɪɟɲɟɧɢɹ пɪɨɛɥɟɦ ɫɧɢɠɟɧɢɹ ɜɵɛɪɨɫɚ ɋɈ2 ɨɬ ɢɫпɨɥɶɡɨɜɚɧɢɹ 

ɦɨɛɢɥɶɧɵɯ ɦɚɲɢɧ ɧɟɨɛɯɨɞɢɦ ɤɨɦпɥɟɤɫɧɵɣ пɨɞɯɨɞ ɢ ɭɱɟɬ ɢɯ ɜɥɢɹɧɢɹ ɧɚ 

ɮɨɪɦɢɪɭɟɦɵɣ ɭɪɨɠɚɣ ɤɭɥɶɬɭɪ. 
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2 ɆȺɌȿɆȺɌɂɑȿɋɄȺə ɆɈȾȿɅɖ ȺȽɊȿȽȺɌȺ ȾɅə ɈɋɇɈȼɇɈɃ    

   ɈȻɊȺȻɈɌɄɂ ɉɈɑȼɕ ɉɈ ɄɊɂɌȿɊɂɘ ɈɉɌɂɆɂɁȺɐɂɂ  

   ɆɂɇɂɆȺɅɖɇɕɃ ȼɕȻɊɈɋ ɋɈ2 

 

2.1 Ʉɨɧɰɟɩɰɢɹ ɢ ɬɟɯɧɨɥɨɝɢɹ ɨɫɧɨɜɧɨɣ ɨɛɪɚɛɨɬɤɢ ɩɨɱɜɵ ɜ ɊɌ 

 

ɋɨɝɥɚɫɧɨ пɪɢɧɹɬɨɣ ɜ Ɋɟɫпɭɛɥɢɤɟ Ɍɚɬɚɪɫɬɚɧ ɫɢɫɬɟɦɟ ɡɟɦɥɟɞɟɥɢɹ Д28] 

пɟɪɟɯɨɞ ɧɚ ɷɧɟɪɝɨɫɛɟɪɟɝɚɸɳɢɟ ɬɟɯɧɨɥɨɝɢɢ пɪɢɜɨɞɢɬ ɤ ɡɧɚɱɢɬɟɥɶɧɨɦɭ 

ɫɨɤɪɚɳɟɧɢɸ ɪɚɫɯɨɞɚ ɬɨпɥɢɜɚ ɢ ɫɦɚɡɨɱɧɵɯ ɦɚɬɟɪɢɚɥɨɜ, ɫɧɢɠɟɧɢɸ ɭпɥɨɬɧɟɧɢɹ 

пɨɱɜɵ ɞɜɢɠɢɬɟɥɹɦɢ ɦɚɲɢɧɧɨ-ɬɪɚɤɬɨɪɧɵɯ ɚɝɪɟɝɚɬɨɜ. Ɉɞɧɚɤɨ ɧɚɪɹɞɭ ɫ 

пɨɥɨɠɢɬɟɥɶɧɵɦɢ ɦɨɦɟɧɬɚɦɢ ɜɵɹɜɥɹɸɬɫɹ ɢ ɨɬɪɢɰɚɬɟɥɶɧɵɟ ɹɜɥɟɧɢɹ – 

ɧɚɤɨпɥɟɧɢɟ пɥɨɬɧɨɫɬɢ пɨɱɜɵ ɧɢɠɟ ɫɥɨɹ ɨɛɪɚɛɨɬɤɢ (6-15 ɫɦ), ɱɬɨ ɡɧɚɱɢɬɟɥɶɧɨ 

ɭɯɭɞɲɚɟɬ ɜɨɞɧɨ – ɜɨɡɞɭɲɧɵɣ ɪɟɠɢɦ ɜ пɨɱɜɟ, ɚ ɡɧɚɱɢɬ, ɧɟɝɚɬɢɜɧɨ ɜɥɢɹɟɬ ɧɚ 

ɭɪɨɠɚɣɧɨɫɬɶ ɤɭɥɶɬɭɪ, пɪɢɜɨɞɢɬ ɤ ɜɨɞɧɨɣ ɷɪɨɡɢɢ пɨɱɜɵ. ɇɚ пɨɜɟɪɯɧɨɫɬɢ пɨɱɜɵ 

пɪɨɢɫɯɨɞɢɬ ɧɚɤɨпɥɟɧɢɟ ɫɟɦɹɧ ɫɨɪɧɹɤɨɜ ɛɨɥɟɟ ɤɨɧɤɭɪɟɧɬɧɵɯ пɟɪɟɞ 

ɤɭɥɶɬɭɪɧɵɦɢ ɪɚɫɬɟɧɢɹɦɢ (ɜɨɡɪɚɫɬɚɟɬ ɤɨɥɢɱɟɫɬɜɨ ɡɢɦɭɸɳɢɯ ɡɥɚɤɨɜɵɯ ɢ 

ɨɞɧɨɞɨɥɶɧɵɯ ɦɧɨɝɨɥɟɬɧɢɤɨɜ Д28Ж), ɱɬɨ пɪɢɜɨɞɢɬ ɤ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɲɢɪɨɤɨɝɨ 

пɪɢɦɟɧɟɧɢɹ ɯɢɦɢɱɟɫɤɢɯ ɫɪɟɞɫɬɜ ɡɚɳɢɬɵ, пɚɝɭɛɧɨ ɜɥɢɹɸɳɢɯ ɧɟ ɬɨɥɶɤɨ ɧɚ 

ɫɨɪɧɭɸ ɪɚɫɬɢɬɟɥɶɧɨɫɬɶ ɧɚ пɨɫɟɜɚɯ, ɧɨ ɢ ɧɚ ɜɫɸ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ, ɚ ɡɧɚɱɢɬ 

ɛɢɨɥɨɝɢɱɟɫɤɢɟ ɨɛɴɟɤɬɵ, ɜ ɬɨɦ ɱɢɫɥɟ ɢ ɧɚ ɱɟɥɨɜɟɤɚ. 

ȼ ɫɜɹɡɢ ɫ ɷɬɢɦ ɨɫɧɨɜɧɚɹ ɤɨɧɰɟпɰɢɹ, пɪɢɧɹɬɚɹ ɜ ɫɢɫɬɟɦɟ ɡɟɦɥɟɞɟɥɢɹ 

Ɋɟɫпɭɛɥɢɤɢ Ɍɚɬɚɪɫɬɚɧ ɧɚ ɨɫɧɨɜɧɨɣ ɨɛɪɚɛɨɬɤɟ пɨɱɜɵ – ɷɬɨ ɱɟɪɟɞɨɜɚɧɢɟ ɝɥɭɛɢɧɵ 

ɨɛɪɚɛɨɬɤɢ пɨɱɜɵ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɜɨɡɞɟɥɵɜɚɟɦɵɯ ɤɭɥɶɬɭɪ (ɫɟɜɨɨɛɨɪɨɬɚ), 

ɨɫɨɛɟɧɧɨɫɬɟɣ ɮɢɡɢɤɨ-ɦɟɯɚɧɢɱɟɫɤɢɯ ɫɜɨɣɫɬɜ пɨɱɜɵ, ɨɫɨɛɟɧɧɨɫɬɟɣ 

ɤɥɢɦɚɬɢɱɟɫɤɢɯ ɭɫɥɨɜɢɣ ɪɟɝɢɨɧɚ, ɱɬɨ ɢ ɧɚɡɜɚɥɢ ɬɟɯɧɨɥɨɝɢɟɣ ɪɚɡɧɨɝɥɭɛɢɧɧɨɣ 

ɨɫɧɨɜɧɨɣ ɨɛɪɚɛɨɬɤɢ пɨɱɜɵ. Ʉ ɬɚɤɨɦɭ ɠɟ ɦɧɟɧɢɸ пɪɢɯɨɞɹɬ ɢ ɫпɟɰɢɚɥɢɫɬɵ 

ɞɪɭɝɢɯ ɪɟɝɢɨɧɨɜ. Ⱦɨпɭɫɬɢɦ, «пɨ ɞɚɧɧɵɦ Мɢɧɢɫɬɟɪɫɬɜɚ ɫɟɥɶɫɤɨɝɨ ɯɨɡɹɣɫɬɜɚ ɢ 

пɪɨɞɨɜɨɥɶɫɬɜɟɧɧɵɯ ɪɟɫɭɪɫɨɜ ɇɢɠɟɝɨɪɨɞɫɤɨɣ ɨɛɥɚɫɬɢ, ɦɢɧɢɦɚɥɶɧɵɟ ɢ ɧɭɥɟɜɵɟ 
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ɬɟɯɧɨɥɨɝɢɢ, ɢɫпɨɥɶɡɭɟɦɵɟ ɧɚ ɬɟɪɪɢɬɨɪɢɢ ɨɛɥɚɫɬɢ, ɞɨɜɨɥɶɧɨ ɱɚɫɬɨ пɪɢɜɨɞɹɬ ɤ 

ɫɧɢɠɟɧɢɸ ɭɪɨɠɚɣɧɨɫɬɢ ɢ ɤɚɱɟɫɬɜɚ ɡɟɪɧɚ. ɉɨɷɬɨɦɭ, пɪɢ пɪɢɦɟɧɟɧɢɢ 

ɪɟɫɭɪɫɨɫɛɟɪɟɝɚɸɳɢɯ ɬɟɯɧɨɥɨɝɢɣ, ɧɟɨɛɯɨɞɢɦɨ пɪɨɜɨɞɢɬɶ ɝɥɭɛɨɤɨɟ ɪɵɯɥɟɧɢɟ 

ɨɞɢɧ ɪɚɡ ɜ ɱɟɬɵɪɟ ɝɨɞɚ» Д28Ж. Ʉɪɨɦɟ ɬɨɝɨ, ɜ ɷɬɨɦ ɠɟ ɢɫɬɨɱɧɢɤɟ ɨɬɦɟɱɚɟɬɫɹ, ɱɬɨ   

ɨɬɫɭɬɫɬɜɢɟ ɧɚɭɱɧɨɝɨ ɨɛɨɫɧɨɜɚɧɢɹ ɜɵɛɨɪɚ ɦɚɲɢɧ ɢ ɬɟɯɧɢɤɢ, ɨпɬɢɦɚɥɶɧɵɯ ɞɥɹ 

ɤɨɧɤɪɟɬɧɵɯ ɚɝɪɨɡɨɧ ɢ ɦɭɧɢɰɢпɚɥɶɧɵɯ ɪɚɣɨɧɨɜ ɪɟɝɢɨɧɨɜ пɪɢɜɨɞɢɬ ɤ 

ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɜɵɛɨɪɚ ɬɨɜɚɪɨпɪɨɢɡɜɨɞɢɬɟɥɹɦɢ  ɬɟɯɧɢɤɢ, ɢɫɯɨɞɹ ɢɡ 

ɫɨɛɫɬɜɟɧɧɨɣ ɢɧɬɭɢɰɢɢ ɢ ɨпɵɬɚ ɤɨɥɥɟɝ Д28]. 

ȼ ɫɜɹɡɢ ɫ ɷɬɢɦ пɪɟɞɥɚɝɚɟɦɚɹ ɦɚɝɢɫɬɟɪɫɤɚɹ ɞɢɫɫɟɪɬɚɰɢɹ пɨɫɜɹɳɟɧɚ 

ɨɛɨɫɧɨɜɚɧɢɸ ɜɵɛɨɪɚ ɬɟɯɧɢɤɢ ɢ ɟɟ пɚɪɚɦɟɬɪɨɜ ɧɚ ɨɫɧɨɜɧɨɣ ɨɛɪɚɛɨɬɤɟ пɨɱɜɵ пɨ 

ɤɪɢɬɟɪɢɸ ɤɨɥɢɱɟɫɬɜɨ ɜɵɛɪɚɫɵɜɚɟɦɨɝɨ ɭɝɥɟɤɢɫɥɨɝɨ ɝɚɡɚ ɡɚ пɟɪɢɨɞ ɢɡɝɨɬɨɜɥɟɧɢɹ 

ɬɟɯɧɢɤɢ, ɟɟ ɨɛɫɥɭɠɢɜɚɧɢɹ ɢ пɪɨɢɡɜɨɞɫɬɜɟɧɧɨɣ ɷɤɫпɥɭɚɬɚɰɢɢ пɨ ɦɟɬɨɞɢɤɟ 

ɪɚɡɪɚɛɨɬɚɧɧɨɣ ɧɚ ɤɚɮɟɞɪɟ «Ɍɪɚɤɬɨɪɵ, ɚɜɬɨɦɨɛɢɥɢ ɢ ɛɟɡɨпɚɫɧɨɫɬɶ 

ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ пɪɨɰɟɫɫɨɜ» Ʉɚɡɚɧɫɤɨɝɨ ГАɍ Д24-27]. 

ȼɚɠɧɟɣɲɢɦɢ ɷɥɟɦɟɧɬɚɦɢ ɬɟɯɧɨɥɨɝɢɢ ɪɚɡɧɨɝɥɭɛɢɧɧɨɣ ɨɛɪɚɛɨɬɤɢ пɨɱɜɵ 

ɹɜɥɹɸɬɫɹ, пɨɦɢɦɨ ɜɫпɚɲɤɢ, ɨɫɟɧɧɹɹ ɨɛɪɚɛɨɬɤɚ пɨɱɜɚ ɧɚ ɝɥɭɛɢɧɭ ɞɨ 15 ɫɦ ɢ  

ɭɝɥɭɛɥɟɧɢɟ пɨɱɜɵ ɧɚ ɝɥɭɛɢɧɭ ɞɨ 30 ɢ ɛɨɥɟɟ ɫɦ Д28-30Ж. Ⱦɥɹ ɷɬɢɯ ɰɟɥɟɣ 

ɢɫпɨɥɶɡɭɸɬɫɹ ɤɭɥɶɬɢɜɚɬɨɪɵ, ɞɢɫɤɨɜɵɟ ɨɪɭɞɢɹ, ɝɥɭɛɨɤɨɪɵɯɥɢɬɟɥɢ ɪɚɡɥɢɱɧɵɯ 

ɤɨɧɫɬɪɭɤɰɢɣ, ɤɚɤ ɨɬɟɱɟɫɬɜɟɧɧɨɝɨ, ɬɚɤ ɢ ɡɚɪɭɛɟɠɧɨɝɨ пɪɨɢɡɜɨɞɫɬɜɚ. ȼ ɬɚɛɥɢɰɟ 1 

пɪɢɜɟɞɟɧɵ ɤɨɥɢɱɟɫɬɜɨ ɬɟɯɧɢɤɢ (ɤɭɥɶɬɢɜɚɬɨɪɵ ɢ ɞɢɫɤɚɬɨɪɵ) пɨ ɝɨɞɚɦ ɞɥɹ 

пɨɞɝɨɬɨɜɤɢ пɨɱɜɵ пɪɢ ɨɫɧɨɜɧɨɣ ɢ пɪɟɞпɨɫɟɜɧɨɣ  ɨɛɪɚɛɨɬɤɟ ɧɚ пɪɟɞпɪɢɹɬɢɹɯ 

Ɋɟɫпɭɛɥɢɤɢ Ɍɚɬɚɪɫɬɚɧ. 

Ʉɚɤ ɜɢɞɧɨ ɢɡ ɬɚɛɥɢɰɵ ɤɨɥɢɱɟɫɬɜɨ ɛɨɥɶɲɢɧɫɬɜɚ ɜɢɞɨɜ 

пɨɱɜɨɨɛɪɚɛɚɬɵɜɚɸɳɢɯ ɦɚɲɢɧ ɢɦɟɟɬ ɬɟɧɞɟɧɰɢɸ ɤ ɫɧɢɠɟɧɢɸ. ɇɚɛɥɸɞɚɟɬɫɹ 

ɧɟɤɨɬɨɪɵɣ ɪɨɫɬ ɤɨɥɢɱɟɫɬɜɚ ɞɢɫɤɨɜɵɯ ɛɨɪɨɧ ɢ пɨɱɜɨɭɝɥɭɛɢɬɟɥɟɣ, ɱɬɨ ɫɜɹɡɚɧɨ ɫ 

пɟɪɟɯɨɞɨɦ ɧɚ ɬɟɯɧɨɥɨɝɢɢ ɪɚɡɧɨɝɥɭɛɢɧɧɨɣ ɨɛɪɚɛɨɬɤɢ пɨɱɜɵ, ɚ ɬɚɤɠɟ 

ɭɜɟɥɢɱɟɧɢɟɦ ɜ ɫɨɫɬɚɜɟ пɚɪɤɚ ɤɨɥɢɱɟɫɬɜɚ ɬɪɚɤɬɨɪɨɜ ɜɵɫɨɤɢɯ ɬɹɝɨɜɵɯ ɤɥɚɫɫɨɜ 

[28]. 
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Ɍɚɛɥɢɰɚ 2.1 – Ⱦɢɧɚɦɢɤɚ ɢɡɦɟɧɟɧɢɹ пɨɱɜɨɨɛɪɚɛɚɬɵɜɚɸɳɢɯ ɦɚɲɢɧ ɜ ɊɌ 

ɋɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɵɟ ɦɚɲɢɧɵ ɩɨ 
ɦɚɪɤɚɦ 

Ʉɨɥɢɱɟɫɬɜɨ ɬɟɯɧɢɤɢ ɩɨ ɝɨɞɚɦ, ɲɬ. 

2013 2018 2021 

ɄɋɌ-3,8 89 86 81 

Ʉɨɦпɚɤɬɨɪ 86 84 80 

ɋɦɚɪɚɝɞ-400, 600, 800, 1000 37 35 31 

ɄɉɂɊ-3,6 (ɤ=4,34 ɤɇ/ɦ) 138 142 126 

Ʉɉɋ-4 4923 4513 4120 

Ʉɉɗ-3,8, ɄɌ-3,9Г (ɤ=4,05 ɤɇ/ɦ) 672 564 511 

ɄɌɋ-10 111 96 83 

ɄȻМ-10,5 ɢ ɞɪ.ɦɨɞɢɮ. (ɤ=2,46 ɤɇ/ɦ) 85 82 72 

ɄɄɒ-11,3 44 56 50 

ȼɇɂɂɋɊ 2549 2842 2610 

ȻȾ-10 47 67 69 

ȻȾɌ-3 347 284 212 

ȻȾɌ-7 (ГȾ-7) 290 219 203 

ȻȾМ-3ɯ4 415 640 645 

ȻȾМ-4ɯ4 227 365 370 

ȻȾМ-6ɯ4 126 267 275 

ȻȾМ-8ɯ4 59 89 93 

Ʉɢɜɨɧɶ 29 39 32 

Ɋɭɛɢɧ-9 ɢ ɦɨɞɢɮ. 18 27 23 

SЮЧПХШаОЫ (ɞɢɫɤ. Ȼɨɪɨɧɚ) 33 51 42 

ɉɥɭɝɢ: 3643 3125 2863 

ȼ ɬɨɦ ɱɢɫɥɟ 4 ɢ 5 ɤɨɪпɭɫɧɵɟ 2744 2410 2232 

ɉɥɨɫɤɨɪɟɡɵ: 110 98 95 

Ƚлуɛɨɤɨɪыхлɢɬелɢ 142 163 178 

ȼ ɬɚɛɥɢɰɟ 2 пɪɢɜɟɞɟɧɵ ɪɚɫпɪɨɫɬɪɚɧɟɧɧɵɟ ɜ ɊɌ ɝɥɭɛɨɤɨɪɵɯɥɢɬɟɥɢ ɢ ɢɯ 
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ɷɧɟɪɝɟɬɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ. 

Ɍɚɛɥɢɰɚ 2.2 – Ʉɨɥɢɱɟɫɬɜɨ ɝɥɭɛɨɤɨɪɵɯɥɢɬɟɥɟɣ ɜ ɊɌ ɧɚ 2021 ɝɨɞ ɢ ɢɯ 

ɷɧɟɪɝɟɬɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ 

Ɍɢɩ 
ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɨɣ 

ɦɚɲɢɧɵ 

Ɇɚɪɤɚ 
ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɨɣ 

ɦɚɲɢɧɵ 

Ʉɨɥɢɱɟɫɬɜɨ, 
ɲɬ. 

(2021 ɝ.) 

ɍɞɟɥɶɧɨɟ 
ɫɨɩɪɨɬɢɜɥɟɧɢɟ 
ɩɨɱɜɵ ɪɚɛɨɱɢɦ 
ɨɪɝɚɧɚɦ, ɤɇ/ɦ 

 

 

Гɥɭɛɨɤɨɪɵɯɥɢɬɟɥɢ 

 

ɄɉГ-250 67 16,0 

ɄАМА ɌГɊ 45.7-300 31 14,8 

Гɇ-250 27 15,7 

ɉГɇ-7 19 16,0 

SSDR H 9 15 16,5 

ГɊ-6,3 ɒɄ 9 15,2 

ГɊ-4,5 ɒɄ 7 15,2 

ГɊ-5,4 ɒɄ 7 15,2 

 

ɋɪɟɞɢ пɪɢɜɟɞɟɧɧɵɯ ɦɚɪɨɤ ɝɥɭɛɨɤɨɪɵɯɥɢɬɟɥɟɣ ɫɨɯɪɚɧɢɥɨɫɶ ɦɧɨɝɨ 

ɤɭɥɶɬɢɜɚɬɨɪɨɜ - пɥɨɫɤɨɪɟɡɨɜ ɫɨ ɜɪɟɦɟɧ ɋɨɜɟɬɫɤɨɝɨ ɋɨɸɡɚ, ɧɨ пɨɹɜɢɥɢɫɶ ɢ 

ɧɨɜɵɟ ɨɪɭɞɢɹ ɞɥɹ ɝɥɭɛɨɤɨɝɨ ɪɵɯɥɟɧɢɹ пɨɱɜɵ, ɞɨпɭɫɬɢɦ ɄАМА ɌГɊ Д28]. 

ɇɟɨɛɯɨɞɢɦɨ ɫɨɫɬɚɜɢɬɶ ɦɚɬɟɦɚɬɢɱɟɫɤɢɟ ɦɨɞɟɥɢ ɭɤɚɡɚɧɧɵɯ ɚɝɪɟɝɚɬɨɜ ɞɥɹ 

ɨɫɧɨɜɧɨɣ ɪɚɡɧɨɝɥɭɛɢɧɧɨɣ ɨɛɪɚɛɨɬɤɢ пɨɱɜɵ ɫ ɰɟɥɶɸ ɨпɬɢɦɢɡɚɰɢɢ пɚɪɚɦɟɬɪɨɜ 

ɬɪɚɤɬɨɪɨɜ ɢ ɚɝɪɟɝɚɬɨɜ пɨ ɤɪɢɬɟɪɢɸ ɨпɬɢɦɢɡɚɰɢɢ ɦɢɧɢɦɚɥɶɧɵɣ ɜɵɛɪɨɫ ɋɈ2. 

 

2.2 Ʉɪɢɬɟɪɢɣ ɨɩɬɢɦɢɡɚɰɢɢ ɩɚɪɚɦɟɬɪɨɜ ɬɪɚɤɬɨɪɚ ɢ ɚɝɪɟɝɚɬɚ ɞɥɹ 

ɨɫɧɨɜɧɨɣ ɨɛɪɚɛɨɬɤɢ ɩɨɱɜɵ 

 

Ʉɪɢɬɟɪɢɣ ɨпɬɢɦɢɡɚɰɢɢ – ɦɢɧɢɦɚɥɶɧɵɣ ɜɵɛɪɨɫ ɋɈ2 пɪɟɞɫɬɚɜɥɹɟɬ ɢɡ ɫɟɛɹ 

ɫɭɦɦɭ ɫɨɫɬɚɜɥɹɸɳɢɯ: 

 

СɈ2=СɈ2ɢ.ɬɪ+СɈ2ɢ.ɫɯɦ+СɈ2ɢ.ɩɪ+СɈ2ɪɬɨ+СɈ2ɫ.ɪ.+СɈ2ɭɩɪ+СɈ2ɬɫɦ+СɈ2ɚɝɪ+ 

+СɈ2ɭɩɥ min, 

 

ɝɞɟ ɋО2 – ɭɞɟɥɶɧɵɣ ɫɭɦɦɚɪɧɵɣ ɜɵɛɪɨɫ ɞɢɨɤɫɢɞɚ ɭɝɥɟɪɨɞɚ, ɤɝ/ɝɚ; 



 
 

36 

       ɋО2ɢ.ɬɪ, ɋО2ɢ.ɫɯɦ, ɋО2ɢ.пɪ. – ɤɨɥɢɱɟɫɬɜɨ ɋО2, ɜɵɛɪɨɲɟɧɧɨɟ 

ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ пɪɢ ɢɡɝɨɬɨɜɥɟɧɢɢ ɬɪɚɤɬɨɪɚ, ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɨɣ 

ɦɚɲɢɧɵ, пɪɢɰɟпɚ, пɪɢɯɨɞɹɳɟɟɫɹ ɧɚ 1 ɝɚ, ɤɝ/ɝɚ;  

      ɋО2ɪɬɨ – ɤɨɥɢɱɟɫɬɜɨ ɋО2, ɜɵɛɪɨɲɟɧɧɨɟ ɜ ɚɬɦɨɫɮɟɪɭ пɪɢ пɪɨɜɟɞɟɧɢɢ 

ɪɟɦɨɧɬɚ ɢ ɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ ɬɪɚɤɬɨɪɚ, пɪɢɰɟпɚ ɢ 

ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɨɣ ɦɚɲɢɧɵ,  ɤɝ/ɝɚ;  

      ɋО2ɫ.ɪ.-  ɤɨɥɢɱɟɫɬɜɨ ɋО2, ɜɵɛɪɨɲɟɧɧɨɟ ɜ ɚɬɦɨɫɮɟɪɭ пɪɢ ɫɛɨɪɤɟ ɢ 

ɪɚɡɛɨɪɤɟ ɚɝɪɟɝɚɬɚ, ɤɝ/ɝɚ;  

     ɋО2ɭпɪ – ɤɨɥɢɱɟɫɬɜɨ ɋО2, ɜɵɞɟɥɹɟɦɨɟ ɦɟɯɚɧɢɡɚɬɨɪɨɦ пɪɢ ɭпɪɚɜɥɟɧɢɢ 

ɬɪɚɤɬɨɪɨɦ, ɤɝ/ɝɚ;  

     ɋО2ɬɫɦ – ɤɨɥɢɱɟɫɬɜɨ ɋО2, ɜɵɛɪɨɲɟɧɧɨɟ пɪɢ ɫɠɢɝɚɧɢɢ ɬɨпɥɢɜɚ ɞɜɢɝɚɬɟɥɟɦ 

ɬɪɚɤɬɨɪɚ, ɤɝ/ɝК;  

     ɋО2ɚɝɪ –  ɤɨɥɢɱɟɫɬɜɨ ɋО2 ɢɡ ɚɬɦɨɫɮɟɪɵ ɧɟ ɫɜɹɡɚɧɧɨɟ ɭɪɨɠɚɟɦ, ɢɡ-ɡɚ ɟɟ 

пɨɬɟɪɶ ɜ ɫɜɹɡɢ ɫ ɧɚɪɭɲɟɧɢɟɦ ɚɝɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɪɨɤɨɜ ɜɵпɨɥɧɟɧɢɹ 

ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɨпɟɪɚɰɢɢ, ɤɝ/ɝɚ;  

      ɋО2ɭпɥ – ɤɨɥɢɱɟɫɬɜɨ ɋО2 ɧɟ ɫɜɹɡɚɧɧɨɟ ɭɪɨɠɚɟɦ ɢɡ ɚɬɦɨɫɮɟɪɵ, ɢɡ-ɡɚ ɟɟ 

пɨɬɟɪɶ ɜ ɫɜɹɡɢ ɫ ɭпɥɨɬɧɟɧɢɟɦ пɨɱɜɵ ɞɜɢɠɢɬɟɥɹɦɢ ɬɪɚɤɬɨɪɚ ɤɝ/ɝɚ. 

 

2.3 Ɍɟɨɪɟɬɢɱɟɫɤɢɟ ɡɚɜɢɫɢɦɨɫɬɢ ɞɥɹ ɪɚɫɱɟɬɚ ɤɨɥɢɱɟɫɬɜɚ ɋɈ2, 

ɫɜɹɡɚɧɧɨɝɨ ɫ ɩɨɬɟɪɹɦɢ ɭɪɨɠɚɹ ɢɡ-ɡɚ ɧɟɜɟɪɧɵɯ ɩɚɪɚɦɟɬɪɨɜ ɬɪɚɤɬɨɪɚ ɢ 

ɚɝɪɟɝɚɬɚ 

  

Ʉɚɤ ɦɵ ɜɵɹɫɧɢɥɢ ɜ пɟɪɜɨɣ ɝɥɚɜɟ ɞɢɫɫɟɪɬɚɰɢɢ ɜɵɛɪɨɫ ɋɈ2 пɪɢ 

ɦɟɯɚɧɢɡɚɰɢɢ пɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ пɪɨɰɟɫɫɨɜ ɜ ɫɟɥɶɫɤɨɦ ɯɨɡɹɣɫɬɜɟ ɱɚɫɬɢɱɧɨ 

ɫɜɹɡɚɧ ɫ пɪɨɰɟɫɫɨɦ ɧɟпɨɫɪɟɞɫɬɜɟɧɧɨɝɨ ɫɠɢɝɚɧɢɹ ɬɨпɥɢɜɚ. Ɍɨпɥɢɜɨ ɫɠɢɝɚɟɬɫɹ 

ɞɥɹ пɨɥɭɱɟɧɢɹ ɷɧɟɪɝɢɢ, ɚ ɡɧɚɱɢɬ ɥɸɛɵɟ ɷɧɟɪɝɟɬɢɱɟɫɤɢɟ ɡɚɬɪɚɬɵ ɫɜɹɡɚɧɵ ɫ 

ɜɵɛɪɚɫɵɜɚɧɢɟɦ ɋɈ2 ɜ ɚɬɦɨɫɮɟɪɭ, ɬ.ɤ. ɫɟɝɨɞɧɹ ɨɫɧɨɜɧɵɦ ɢɫɬɨɱɧɢɤɨɦ ɷɧɟɪɝɢɢ 

ɧɚ ɡɟɦɧɨɦ ɲɚɪɟ ɹɜɥɹɸɬɫɹ ɢɫɤɨпɚɟɦɵɟ ɜɢɞɵ ɬɨпɥɢɜɚ. 
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ɋɟɥɶɫɤɨɟ ɯɨɡɹɣɫɬɜɨ ɹɜɥɹɟɬɫɹ ɟɞɢɧɫɬɜɟɧɧɨɣ ɨɬɪɚɫɥɶɸ пɪɨɢɡɜɨɞɫɬɜɟɧɧɨɣ 

ɞɟɹɬɟɥɶɧɨɫɬɢ ɱɟɥɨɜɟɤɚ, ɤɨɬɨɪɚɹ ɫпɨɫɨɛɫɬɜɭɟɬ ɧɚɤɨпɥɟɧɢɸ ɷɧɟɪɝɢɢ ɧɚ ɡɟɦɧɨɦ 

ɲɚɪɟ, ɬ.ɤ. ɤɭɥɶɬɭɪɧɵɟ ɪɚɫɬɟɧɢɹ ɪɚɫɤɢɞɵɜɚɹ ɫɜɨɢ ɥɢɫɬɶɹ - ɥɨɜɹɬ ɫɨɥɧɟɱɧɭɸ 

ɷɧɟɪɝɢɸ, ɱɬɨɛɵ ɱɟɪɟɡ ɮɨɬɨɫɢɧɬɟɡ ɫɜɹɡɚɬɶ ɋɈ2 ɢɡ пɨɱɜɵ ɢ ɚɬɦɨɫɮɟɪɵ ɜ 

ɭɝɥɟɜɨɞɨɪɨɞɧɵɟ ɫɨɟɞɢɧɟɧɢɹ.  

ɉɪɚɤɬɢɱɟɫɤɢ ɞɥɹ ɜɫɟɯ ɠɢɜɵɯ ɨɪɝɚɧɢɡɦɨɜ Ɂɟɦɥɢ ɨɫɧɨɜɧɵɦ 

ɢɫɬɨɱɧɢɤɨɦ ɷɧɟɪɝɢɢ ɹɜɥɹɟɬɫɹ ɫɨɥɧɟɱɧɵɣ ɫɜɟɬ . Ȼɥɚɝɨɞɚɪɹ ɷɧɟɪɝɢɢ ɫɨɥɧɰɚ 

пɪɹɦɨ ɢɥɢ ɤɨɫɜɟɧɧɨ ɭɞɨɜɥɟɬɜɨɪɹɸɬɫɹ ɷɧɟɪɝɟɬɢɱɟɫɤɢɟ пɨɬɪɟɛɧɨɫɬɢ ɮɥɨɪɵ 

ɢ ɮɚɭɧɵ. Ɋɚɫɬɟɧɢɹ ɭɥɚɜɥɢɜɚɸɬ ɫɨɥɧɟɱɧɭɸ ɷɧɟɪɝɢɸ, пɪɟɨɛɪɚɡɭɸɬ ɟɺ ɜ 

ɭɞɨɛɧɭɸ ɞɥɹ ɢɫпɨɥɶɡɨɜɚɧɢɹ ɮɨɪɦɭ, ɚ ɬɚɤɠɟ ɡɚпɚɫɚɸɬ ɟɺ ɜ ɯɢɦɢɱɟɫɤɢɯ 

ɫɜɹɡɹɯ ɨɪɝɚɧɢɱɟɫɤɢɯ ɜɟɳɟɫɬɜ. ɉɪɢ ɷɬɨɦ ɢɫɯɨɞɧɵɦɢ ɫɨɟɞɢɧɟɧɢɹɦɢ ɞɥɹ 

ɫɢɧɬɟɡɚ ɨɪɝɚɧɢɱɟɫɤɢɯ ɜɟɳɟɫɬɜ ɫɥɭɠɚɬ ɬɚɤɢɟ ɛɟɞɧɵɟ ɷɧɟɪɝɢɟɣ 

ɧɟɨɪɝɚɧɢɱɟɫɤɢɟ ɜɟɳɟɫɬɜɚ, ɤɚɤ ɭɝɥɟɤɢɫɥɵɣ ɝɚɡ (ɋɈ2) ɢ ɜɨɞɚ (ɇ2Ɉ). 

ɍɥɚɜɥɢɜɚɧɢɟ ɢ пɪɟɨɛɪɚɡɨɜɚɧɢɹ ɷɧɟɪɝɢɢ ɫɜɟɬɚ ɜ ɷɧɟɪɝɢɸ ɯɢɦɢɱɟɫɤɢɯ 

ɫɜɹɡɟɣ ɨɪɝɚɧɢɱɟɫɤɢɯ ɜɟɳɟɫɬɜ ɧɚɡɵɜɚɸɬ ɮɨɬɨɫɢɧɬɟɡɨɦ.  

ɑɬɨɛɵ ɠɢɬɶ, ɪɚɫɬɟɧɢɹ ɞɥɹ пɨɞɞɟɪɠɚɧɢɹ пɪɨɰɟɫɫɚ ɮɨɬɨɫɢɧɬɟɡɚ 

ɞɨɥɠɧɵ пɨɝɥɨɳɚɬɶ ɢɡ ɜɨɡɞɭɯɚ ɭɝɥɟɤɢɫɥɵɣ ɝɚɡ ɢ ɜɵɬɹɝɢɜɚɬɶ ɢɡ пɨɱɜɵ 

ɜɨɞɭ. ɂ ɬɨ ɢ ɞɪɭɝɨɟ ɨɧɢ ɞɟɥɚɸɬ ɫ пɨɦɨɳɶɸ ɭɫɬɶɢɰ — ɦɚɥɟɧɶɤɢɯ пɨɪ ɧɚ 

пɨɜɟɪɯɧɨɫɬɢ ɥɢɫɬɚ, ɨɤɪɭɠɺɧɧɵɯ ɡɚɦɵɤɚɸɳɢɦɢ ɤɥɟɬɤɚɦɢ, ɤɨɬɨɪɵɟ ɷɬɢ 

ɭɫɬɶɢɰɚ ɬɨ ɨɬɤɪɵɜɚɸɬ, ɬɨ ɡɚɤɪɵɜɚɸɬ. ɑɟɪɟɡ пɨɪɵ ɢɫпɚɪɹɟɬɫɹ ɜɨɞɚ, ɢ ɬɟɦ 

ɫɚɦɵɦ пɨɞɞɟɪɠɢɜɚɟɬɫɹ пɨɫɬɨɹɧɧɵɣ ɬɨɤ ɠɢɞɤɨɫɬɢ ɨɬ ɤɨɪɧɟɣ ɪɚɫɬɟɧɢɹ ɞɨ 

ɥɢɫɬɶɟɜ. ɉɪɢ ɷɬɨɦ ɪɚɫɬɟɧɢɹ ɪɟɝɭɥɢɪɭɸɬ ɭɪɨɜɟɧɶ ɢɫпɚɪɟɧɢɹ, ɱɬɨɛɵ ɧɟ 

пɟɪɟɫɨɯɧɭɬɶ ɜ ɠɚɪɤɭɸ пɨɝɨɞɭ. ɋ ɞɪɭɝɨɣ ɫɬɨɪɨɧɵ, ɮɨɬɨɫɢɧɬɟɡ пɨɫɬɨɹɧɧɨ 

ɬɪɟɛɭɟɬ ɧɚɥɢɱɢɹ ɭɝɥɟɤɢɫɥɨɝɨ ɝɚɡɚ. Ɉɱɟɜɢɞɧɨ, ɱɬɨ ɭɫɬɶɢɰɚɦ пɪɢɯɨɞɢɬɫɹ 

пɨɪɨɣ ɪɟɲɚɬɶ ɟɞɜɚ ɥɢ ɧɟ ɜɡɚɢɦɨɢɫɤɥɸɱɚɸɳɢɟ ɡɚɞɚɱɢ: ɧɟ ɞɚɜɚɬɶ ɪɚɫɬɟɧɢɸ 

ɡɚɫɨɯɧɭɬɶ, ɡɚɤɪɵɜɚɹ ɭɫɬɶɢɰɚ ɨɬ ɢɡɛɵɬɨɱɧɨɝɨ ɢɫпɚɪɟɧɢɹ, ɢ пɪɢ ɷɬɨɦ 

ɞɨɫɬɚɜɥɹɬɶ ɜɨɡɞɭɯ ɫ ɭɝɥɟɤɢɫɥɵɦ ɝɚɡɨɦ - ɨɬɤɪɵɜɚɬɶ ɭɫɬɶɢɰɚ ɞɥɹ 
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пɨɝɥɨɳɟɧɢɹ ɭɝɥɟɤɢɫɥɨɝɨ ɝɚɡɚ. 

Ʉɪɨɦɟ пɨɝɥɨɳɟɧɢɹ ɭɝɥɟɤɢɫɥɨɝɨ ɝɚɡɚ ɢɡ ɜɨɡɞɭɯɚ ɟɳɺ ɨɞɧɨɣ ɢɡ ɡɚɞɚɱ 

ɭɫɬɶɢɰ ɹɜɥɹɟɬɫɹ ɢ ɭɞɚɥɟɧɢɟ ɤɢɫɥɨɪɨɞɚ ɢɡ ɥɢɫɬɚ. Ɉɛɚ ɷɬɢ пɪɨɰɟɫɫɚ 

«пɚɫɫɢɜɧɵɟ», ɬɨ ɟɫɬɶ ɡɚɜɢɫɹɬ ɨɬ ɤɨɧɰɟɧɬɪɚɰɢɢ ɤɢɫɥɨɪɨɞɚ ɢ ɭɝɥɟɤɢɫɥɨɝɨ 

ɝɚɡɚ ɜ ɨɤɪɭɠɚɸɳɟɦ ɪɚɫɬɟɧɢɹ ɜɨɡɞɭɯɟ. ɗɬɢ пɪɨɰɟɫɫɵ ɢɞɭɬ ɜɫɬɪɟɱɧɵɦɢ 

пɨɬɨɤɚɦɢ. ɉɨɷɬɨɦɭ ɜɫɟɝɞɚ ɜɚɠɧɨ ɫɧɢɡɢɬɶ ɭɪɨɜɟɧɶ ɤɢɫɥɨɪɨɞɚ ɢ пɨɜɵɫɢɬɶ 

ɭɪɨɜɟɧɶ ɭɝɥɟɤɢɫɥɨɝɨ ɝɚɡɚ, ɱɬɨɛɵ ɭɜɟɥɢɱɢɬɶ пɪɨɞɭɤɬɢɜɧɨɫɬɶ ɮɨɬɨɫɢɧɬɟɡɚ. 

ȿɫɥɢ ɤɨɧɰɟɧɬɪɚɰɢɹ ɋɈ2 ɜ пɨɞɭɫɬɶɢɱɧɨɣ пɨɥɨɫɬɢ пɚɞɚɟɬ ɧɢɠɟ 0,03 %, 

ɬɭɪɝɨɪ ɡɚɦɵɤɚɸɳɢɯ ɤɥɟɬɨɤ ɭɜɟɥɢɱɢɜɚɟɬɫɹ ɢ ɭɫɬɶɢɰɚ ɨɬɤɪɵɜɚɸɬɫɹ. 

ɉɨɜɵɲɟɧɢɟ ɤɨɧɰɟɧɬɪɚɰɢɢ ɋɈ2 ɜ ɜɨɡɞɭɯɟ ɜɵɡɵɜɚɟɬ ɡɚɤɪɵɬɢɟ ɭɫɬɶɢɰ. ɗɬɨ 

пɪɨɢɫɯɨɞɢɬ ɜ ɦɟɠɤɥɟɬɧɢɤɚɯ ɥɢɫɬɚ ɧɨɱɶɸ, ɤɨɝɞɚ ɜ ɪɟɡɭɥɶɬɚɬɟ ɨɬɫɭɬɫɬɜɢɹ 

ɮɨɬɨɫɢɧɬɟɡɚ ɢ пɪɨɞɨɥɠɚɸɳɟɝɨɫɹ ɞɵɯɚɧɢɹ ɭɪɨɜɟɧɶ ɭɝɥɟɤɢɫɥɨɝɨ ɝɚɡɚ ɜ 

ɬɤɚɧɹɯ пɨɜɵɲɚɟɬɫɹ. Ɍɚɤɨɟ ɜɥɢɹɧɢɟ ɭɝɥɟɤɢɫɥɨɝɨ ɝɚɡɚ ɨɛɴɹɫɧɹɟɬ, пɨɱɟɦɭ 

ɧɨɱɶɸ ɭɫɬɶɢɰɚ ɡɚɤɪɵɬɵ ɢ ɨɬɤɪɵɜɚɸɬɫɹ ɫ ɜɨɫɯɨɞɨɦ ɫɨɥɧɰɚ.  

ɋɢɧɬɟɡɢɪɭɟɦɵɟ ɜ ɯɨɞɟ ɮɨɬɨɫɢɧɬɟɡɚ ɨɪɝɚɧɢɱɟɫɤɢɟ ɜɟɳɟɫɬɜɚ ɹɜɥɹɸɬɫɹ 

ɧɟ ɬɨɥɶɤɨ ɢɫɬɨɱɧɢɤɨɦ ɷɧɟɪɝɢɢ, ɧɨ ɢ ɢɫɬɨɱɧɢɤɨɦ ɚɬɨɦɨɜ ɭɝɥɟɪɨɞɚ, 

ɜɨɞɨɪɨɞɚ ɢ ɤɢɫɥɨɪɨɞɚ ɞɥɹ ɫɢɧɬɟɡɚ ɜɫɟɯ ɜɟɳɟɫɬɜ, ɧɟɨɛɯɨɞɢɦɵɯ ɨɪɝɚɧɢɡɦɭ 

ɞɥɹ пɨɫɬɪɨɟɧɢɹ ɧɨɜɵɯ ɤɥɟɬɨɤ ɢ ɫɬɪɭɤɬɭɪ. Ɂɧɚɱɢɬɟɥɶɧɚɹ ɱɚɫɬɶ ɜɟɳɟɫɬɜ, 

ɨɛɪɚɡɭɸɳɢɯɫɹ ɜ ɪɟɡɭɥɶɬɚɬɟ ɮɨɬɨɫɢɧɬɟɡɚ, ɦɨɠɟɬ ɬɪɚɧɫɮɨɪɦɢɪɨɜɚɬɶɫɹ ɢ 

ɡɚпɚɫɚɬɶɫɹ ɜ ɜɢɞɟ ɤɪɚɯɦɚɥɚ, ɠɢɪɨɜ ɢɥɢ ɛɟɥɤɨɜ 

ɋɭɳɧɨɫɬɶ пɪɨɰɟɫɫɚ ɮɨɬɨɫɢɧɬɟɡɚ ɨɛɵɱɧɨ ɨпɢɫɵɜɚɟɬɫɹ ɭɪɚɜɧɟɧɢɟɦ:  

6Сʝ2 + 6ʜ2ʝ > С6ʜ12ʝ6+ 6О2                                            (2.1) 

ɏɥɨɪɨɮɢɥɥ 

ɋɥɟɞɭɹ ɷɬɨɦɭ ɭɪɚɜɧɟɧɢɸ ɭɝɥɟɪɨɞ ɜ ɫɨɫɬɚɜɟ ɨɪɝɚɧɢɱɟɫɤɢɯ ɫɨɟɞɢɧɟɧɢɣ 

пɨɹɜɥɹɟɬɫɹ ɛɥɚɝɨɞɚɪɹ ɭɝɥɟɤɢɫɥɨɦɭ ɝɚɡɭ. Ʉɪɨɦɟ ɬɨɝɨ, ɦɨɠɧɨ 

ɧɟɛɟɡɨɫɧɨɜɚɬɟɥɶɧɨ пɪɟɞпɨɥɨɠɢɬɶ, ɱɬɨ ɤɨɥɢɱɟɫɬɜɨ ɫɭɯɨɝɨ ɜɟɳɟɫɬɜɚ 

ɪɚɫɬɟɧɢɹ ɧɚпɪɹɦɭɸ ɡɚɜɢɫɢɬ ɨɬ ɤɨɥɢɱɟɫɬɜɚ пɨɬɪɟɛɥɺɧɧɨɝɨ ɭɝɥɟɤɢɫɥɨɝɨ 

ɝɚɡɚ, ɤɚɤ, ɫɨɛɫɬɜɟɧɧɨ ɝɨɜɨɪɹ, ɢ ɜɨɞɵ ɫɨ ɫɜɟɬɨɦ. 
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ȼ ɫɪɟɞɧɟɦ, ɪɚɫɬɟɧɢɟ ɫɢɧɬɟɡɢɪɭɟɬ ɢɡ ɜɨɞɵ ɢ ɭɝɥɟɤɢɫɥɨɝɨ ɝɚɡɚ 94% 

ɦɚɫɫɵ ɫɭɯɨɝɨ ɜɟɳɟɫɬɜɚ, ɨɫɬɚɥɶɧɵɟ 6% ɪɚɫɬɟɧɢɟ пɨɥɭɱɚɟɬ ɢɡ ɦɢɧɟɪɚɥɶɧɵɯ 

ɭɞɨɛɪɟɧɢɣ. 

ɉɨɝɥɨɳɺɧɧɵɣ ɥɢɫɬɶɹɦɢ ɭɝɥɟɤɢɫɥɵɣ, ɝɚɡ ɪɚɫɬɜɨɪɹɟɬɫɹ ɜ ɤɥɟɬɨɱɧɨɣ 

ɜɨɞɟ ɢ пɪɟɜɪɚɳɚɟɬɫɹ ɜ ɭɝɥɟɤɢɫɥɨɬɭ: 

CО2 + H2О> ʜ2Сʝ3                                                     (2.2) 

Ɉɛɵɱɧɨɟ ɨɛɴɺɦɧɨɟ ɫɨɞɟɪɠɚɧɢɟ ɭɝɥɟɤɢɫɥɨɬɵ ɜ ɜɨɡɞɭɯɟ ɫɨɫɬɚɜɥɹɟɬ 

0,03%. ɍɦɟɧɶɲɟɧɢɟ ɫɨɞɟɪɠɚɧɢɹ ɭɝɥɟɤɢɫɥɨɬɵ ɜ ɜɨɡɞɭɯɟ ɫɧɢɠɚɟɬ 

ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɮɨɬɨɫɢɧɬɟɡɚ. ɉɨɜɵɲɟɧɢɟ ɫɨɞɟɪɠɚɧɢɹ ɭɝɥɟɤɢɫɥɨɬɵ ɞɨ 0,5% 

ɭɜɟɥɢɱɢɜɚɟɬ ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɮɨɬɨɫɢɧɬɟɡɚ пɨɱɬɢ пɪɨпɨɪɰɢɨɧɚɥɶɧɨ. Ɉɞɧɚɤɨ 

пɪɢ ɞɚɥɶɧɟɣɲɟɦ пɨɜɵɲɟɧɢɢ ɫɨɞɟɪɠɚɧɢɹ ɭɝɥɟɤɢɫɥɨɬɵ, ɢɧɬɟɧɫɢɜɧɨɫɬɶ 

ɮɨɬɨɫɢɧɬɟɡɚ ɧɟ ɜɨɡɪɚɫɬɚɟɬ, ɚ пɪɢ ɭɠɟ 1% - ɪɚɫɬɟɧɢɟ ɫɬɪɚɞɚɟɬ. 

ɉɪɢɦɟɧɟɧɢɟ ɢɡɨɬɨпɧɨɝɨ ɦɟɬɨɞɚ ɚɧɚɥɢɡɚ пɨɤɚɡɚɥɨ, ɱɬɨ ɤɢɫɥɨɪɨɞ, 

ɜɨɡɜɪɚɳɚɟɦɵɣ ɜ ɚɬɦɨɫɮɟɪɭ Ɉ16
 пɪɢɧɚɞɥɟɠɢɬ ɜɨɞɟ, ɚ ɧɟ ɭɝɥɟɤɢɫɥɨɦɭ ɝɚɡɭ 

ɜɨɡɞɭɯɚ, ɜ ɤɨɬɨɪɨɦ пɪɟɨɛɥɚɞɚɟɬ ɞɪɭɝɨɣ ɟɝɨ ɢɡɨɬɨп - Ɉ15
. 

Ȼɢɨɥɨɝɢɹ ɮɨɬɨɫɢɧɬɟɡɚ 

ȼɫɟ ɪɨɫɬɨɜɵɟ пɪɨɰɟɫɫɵ ɢ ɧɚɤɨпɥɟɧɢɟ ɫɭɯɨɝɨ ɜɟɳɟɫɬɜɚ ɪɚɫɬɟɧɢɟɦ 

ɫɜɹɡɚɧɵ ɫ ɮɨɬɨɫɢɧɬɟɡɨɦ. ȼ пɪɨɰɟɫɫɟ ɮɨɬɨɫɢɧɬɟɡɚ ɫɨɡɞɚɺɬɫɹ ɨɤɨɥɨ 95 % 

ɨɪɝɚɧɢɱɟɫɤɨɣ ɦɚɫɫɵ ɭɪɨɠɚɹ ɢ ɚɤɤɭɦɭɥɢɪɭɟɬɫɹ ɜɫɹ ɷɧɟɪɝɢɹ, ɧɚɤɚпɥɢɜɚɟɦɚɹ 

ɜ ɨɪɝɚɧɢɡɦɟ. ɉɨɷɬɨɦɭ пɪɢ ɜɵɪɚɳɢɜɚɧɢɢ ɪɚɫɬɟɧɢɣ, ɨɫɨɛɟɧɧɨ ɜ ɬɟпɥɢɰɚɯ, 

ɨɫɧɨɜɧɨɟ ɜɧɢɦɚɧɢɟ ɞɨɥɠɧɨ ɛɵɬɶ ɭɞɟɥɟɧɨ пɨɜɵɲɟɧɢɸ ɢɯ ɮɨɬɨ 

ɫɢɧɬɟɬɢɱɟɫɤɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ. ɂɫɫɥɟɞɨɜɚɧɢɹɦɢ […] ɛɵɥɨ ɭɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ 

ɬɟпɥɢɱɧɵɟ ɤɭɥɶɬɭɪɵ, ɜ ɱɚɫɬɧɨɫɬɢ ɨɝɭɪɟɰ ɢ ɬɨɦɚɬ, ɨɛɥɚɞɚɸɬ пɨɧɢɠɟɧɧɨɣ 

ɫпɨɫɨɛɧɨɫɬɶɸ ɤ ɮɨɬɨɫɢɧɬɟɡɭ ɂɧɬɟɧɫɢɜɧɨɫɬɶ ɟɝɨ ɭ ɷɬɢɯ ɤɭɥɶɬɭɪ, 

ɜɵɪɚɳɢɜɚɟɦɵɯ ɜ ɬɟпɥɢɰɚɯ, ɜ 1,5—2 ɪɚɡɚ ɧɢɠɟ, ɱɟɦ ɭ ɪɚɫɬɟɧɢɣ, 

ɜɵɪɚɳɢɜɚɟɦɵɯ ɜ ɨɬɤɪɵɬɨɦ ɝɪɭɧɬɟ. ɗɬɨ ɨɛɴɹɫɧɹɟɬɫɹ пɪɟɠɞɟ ɜɫɟɝɨ ɬɟɦ, ɱɬɨ 

ɜ ɬɟпɥɢɱɧɵɯ ɭɫɥɨɜɢɹɯ ɨɫɜɟɳɺɧɧɨɫɬɶ ɡɧɚɱɢɬɟɥɶɧɨ ɧɢɠɟ, ɱɟɦ ɜ 
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ɟɫɬɟɫɬɜɟɧɧɵɯ. 

ȼ ɟɫɬɟɫɬɜɟɧɧɵɯ ɭɫɥɨɜɢɹɯ ɢɧɬɟɧɫɢɜɧɨɫɬɶ пɨɝɥɨɳɟɧɢɹ ɭɝɥɟɤɢɫɥɨɝɨ ɝɚɡɚ 

ɪɚɫɬɟɧɢɹɦɢ пɪɟɜɵɲɚɟɬ 40 ɦɝ ɧɚ 1 ɞɦ2
 ɥɢɫɬɨɜɨɣ пɨɜɟɪɯɧɨɫɬɢ ɜ ɱɚɫ, ɬɨɝɞɚ 

ɤɚɤ ɬɟпɥɢɱɧɵɦɢ ɪɚɫɬɟɧɢɹɦɢ пɨɝɥɨɳɚɟɬɫɹ ɟɝɨ ɧɟ ɛɨɥɟɟ 20 ɦɝ, ɢ ɬɨɥɶɤɨ пɪɢ 

ɨɫɨɛɨ ɛɥɚɝɨпɪɢɹɬɧɵɯ ɭɫɥɨɜɢɹɯ — 30 ɦɝ/ɞɦ2
 ɜ ɱɚɫ. 

Ɉɫɨɛɟɧɧɨ ɪɟɡɤɨ ɫɧɢɠɚɟɬɫɹ ɮɨɬɨ ɫɢɧɬɟɬɢɱɟɫɤɚɹ ɞɟɹɬɟɥɶɧɨɫɬɶ 

ɬɟпɥɢɱɧɵɯ ɪɚɫɬɟɧɢɣ ɜ ɨɫɟɧɧɟ-ɡɢɦɧɢɣ пɟɪɢɨɞ, ɤɨɝɞɚ ɢɧɬɟɧɫɢɜɧɨɫɬɶ 

ɨɫɜɟɳɟɧɢɹ ɪɟɡɤɨ пɚɞɚɟɬ. 

ȼ ɬɟпɥɢɰɚɯ ɦɨɠɧɨ ɫɨɡɞɚɜɚɬɶ ɛɨɥɟɟ ɛɥɚɝɨпɪɢɹɬɧɵɟ ɭɫɥɨɜɢɹ ɞɥɹ 

ɮɨɬɨɫɢɧɬɟɡɚ ɪɚɫɬɟɧɢɣ, ɜɥɢɹɹ ɬɟɦ ɫɚɦɵɦ ɧɚ ɢɯ пɪɨɞɭɤɬɢɜɧɨɫɬɶ.  

Ʉ ɮɚɤɬɨɪɚɦ ɜɧɟɲɧɟɣ ɫɪɟɞɵ, ɜɥɢɹɸɳɢɦ ɧɚ ɮɨɬɨɫɢɧɬɟɡ, ɨɬɧɨɫɹɬɫɹ 

ɨɫɜɟɳɟɧɢɟ, ɤɨɧɰɟɧɬɪɚɰɢɹ ɭɝɥɟɤɢɫɥɨɝɨ ɝɚɡɚ ɜ ɜɨɡɞɭɯɟ ɬɟпɥɢɰ, 

ɬɟɦпɟɪɚɬɭɪɧɵɣ ɪɟɠɢɦ ɢ ɪɟɠɢɦ ɜɥɚɠɧɨɫɬɢ ɜ ɬɟпɥɢɰɚɯ, ɭɫɥɨɜɢɹ 

ɦɢɧɟɪɚɥɶɧɨɝɨ пɢɬɚɧɢɹ ɢ ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɪɚɫɬɟɧɢɣ. 

ɇɟɨɛɯɨɞɢɦɨ ɨɬɦɟɬɢɬɶ, ɱɬɨ 1 ɝɪɚɦɦ пɨɝɥɨɳɺɧɧɨɝɨ ɋɈ2 пɪɨɢɡɜɨɞɢɬ 0,5 

ɝɪɚɦɦɚ ɫɭɯɨɝɨ ɜɟɳɟɫɬɜɚ, 70% ɷɬɨɝɨ ɫɭɯɨɝɨ ɜɟɳɟɫɬɜɚ ɦɨɠɟɬ ɢɞɬɢ ɧɚ 

ɮɨɪɦɢɪɨɜɚɧɢɟ пɥɨɞɨɜ. ɋɨɞɟɪɠɚɧɢɟ ɫɭɯɨɝɨ ɜɟɳɟɫɬɜɚ ɜ ɬɨɦɚɬɚɯ пɨɪɹɞɤɚ 

5,8%, ɜ ɡɟɪɧɨɜɵɯ ɤɭɥɶɬɭɪɚɯ 87%. 

ɉɪɢɛɥɢɡɢɬɟɥɶɧɨ 1 ɝɪɚɦɦ пɨɝɥɨɳɺɧɧɨɝɨ ɬɨɦɚɬɨɦ ɋɈ2 пɪɟɜɪɚɳɚɟɬɫɹ ɜ 

6 ɝɪɚɦɦ пɥɨɞɚ. ɋɨɛɫɬɜɟɧɧɨɟ, 1 ɝɪɚɦɦ пɨɝɥɨɳɺɧɧɨɝɨ ɋɈ2 пɪɟɜɪɚɳɚɟɬɫɹ ɜ: 

•  11 ɝɪɚɦɦ пɥɨɞɨɜ ɨɝɭɪɰɚ, 

•  6 ɝɪɚɦɦ пɥɨɞɨɜ ɬɨɦɚɬɚ, 

•  5 ɝɪɚɦɦ пɥɨɞɨɜ ɛɚɤɥɚɠɚɧɚ, 

•  4 ɝɪɚɦɦ пɥɨɞɨɜ пɟɪɰɚ. 

ȼ ɹɪɤɢɣ ɫɨɥɧɟɱɧɵɣ ɥɟɬɧɢɣ ɞɟɧɶ ɤɭɥɶɬɭɪɚ ɦɨɠɟɬ пɨɝɥɨɳɚɬɶ 60 - 70 ɤɝ 

ɋɈ2 ɧɚ ɝɟɤɬɚɪ ɜ ɱɚɫ. ɗɬɨ 360 - 420 ɤɝ пɥɨɞɨɜ ɬɨɦɚɬɚ ɧɚ ɝɟɤɬɚɪ ɜ ɱɚɫ. 

ȼ ɫɜɹɡɢ ɫɨ ɫɤɚɡɚɧɧɵɦ – ɟɫɥɢ ɦɵ пɨ ɤɚɤɨɣ ɥɢɛɨ пɪɢɱɢɧɟ ɬɟɪɹɟɦ ɱɚɫɬɶ 
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ɭɪɨɠɚɹ, ɬɨ ɡɧɚɱɢɬ ɦɟɧɶɲɟɟ ɤɨɥɢɱɟɫɬɜɨ ɋɈ2 ɢɡ ɚɬɦɨɫɮɟɪɵ ɛɭɞɟɬ ɫɜɹɡɚɧɨ 

ɪɚɫɬɟɧɢɹɦɢ ɢ ɷɬɨ ɪɚɜɧɨɫɢɥɶɧɨ ɭɜɟɥɢɱɟɧɢɸ ɫɨɞɟɪɠɚɧɢɹ ɋɈ2 ɜ ɚɬɦɨɫɮɟɪɟ, ɤɚɤ  

пɪɨɢɫɯɨɞɢɬ пɪɢ ɫɠɢɝɚɧɢɢ ɢɫɤɨпɚɟɦɵɯ ɬɨпɥɢɜ ɜ ɪɚɡɧɵɯ ɨɬɪɚɫɥɹɯ 

пɪɨɦɵɲɥɟɧɧɨɫɬɢ, ɜ ɬɨɦ ɱɢɫɥɟ ɢ ɜ ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɨɦ ɦɚɲɢɧɨɫɬɪɨɟɧɢɢ. 

 ɇɟɞɨɛɨɪ ɢɥɢ пɨɬɟɪɢ ɭɪɨɠɚɹ ɦɨɝɭɬ ɛɵɬɶ ɜɵɡɜɚɧɵ ɧɟɜɟɪɧɨ пɨɞɨɛɪɚɧɧɵɦɢ 

пɚɪɚɦɟɬɪɚɦɢ ɬɟɯɧɢɤɢ (ɬɪɚɤɬɨɪɨɜ ɢ ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɵɯ ɦɚɲɢɧ). ȿɫɥɢ ɬɟɯɧɢɤɚ 

ɧɟɞɨɫɬɚɬɨɱɧɨ пɪɨɢɡɜɨɞɢɬɟɥɶɧɚ, ɬɨ ɭɞɥɢɧɹɸɬɫɹ ɚɝɪɨɬɟɯɧɢɱɟɫɤɢɟ ɫɪɨɤɢ 

ɜɵпɨɥɧɟɧɢɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɨпɟɪɚɰɢɣ ɢ ɢɡ-ɡɚ ɷɬɨɝɨ пɪɨɢɫɯɨɞɢɬ ɧɟɞɨɛɨɪ 

пɨɬɟɧɰɢɚɥɶɧɨ ɜɨɡɦɨɠɧɨɝɨ ɭɪɨɠɚɹ. Ɉɞɧɚɤɨ, ɨɛɵɱɧɨ, ɨɱɟɧɶ пɪɨɢɡɜɨɞɢɬɟɥɶɧɵɟ 

ɦɚɲɢɧɧɨ-ɬɪɚɤɬɨɪɧɵɟ ɚɝɪɟɝɚɬɵ - ɷɬɨ ɨɱɟɧɶ ɦɚɫɫɢɜɧɵɟ ɚɝɪɟɝɚɬɵ, ɨɫɧɚɳɟɧɧɵɟ 

ɬɪɚɤɬɨɪɚɦɢ ɫ ɛɨɥɶɲɨɣ ɦɚɫɫɨɣ ɢ ɦɨɳɧɨɫɬɶɸ ɞɜɢɝɚɬɟɥɹ. ɂɡ-ɡɚ ɷɬɨɝɨ пɪɨɢɫɯɨɞɢɬ 

пɟɪɟɭпɥɨɬɧɟɧɢɟ пɨɱɜɵ ɞɜɢɠɢɬɟɥɹɦɢ ɬɪɚɤɬɨɪɨɜ ɢ ɭɝɧɟɬɟɧɢɟ ɤɭɥɶɬɭɪɧɵɯ 

ɪɚɫɬɟɧɢɣ, ɱɬɨ ɬɚɤɠɟ ɜɟɞɟɬ ɤ пɨɬɟɪɹɦ ɭɪɨɠɚɹ. 

Ɋɚɫɫɦɨɬɪɢɦ ɬɟɨɪɟɬɢɱɟɫɤɢɟ ɡɚɜɢɫɢɦɨɫɬɢ ɧɚɲɟɣ ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ ɦɨɞɟɥɢ, 

ɫɜɹɡɚɧɧɵɟ ɫ пɨɬɟɪɹɦɢ ɭɪɨɠɚɹ, ɜɟɞɭɳɢɦɢ ɤ ɪɨɫɬɭ ɤɨɥɢɱɟɫɬɜɚ ɋɈ2 ɜ ɚɬɦɨɫɮɟɪɟ 

ɢɡ-ɡɚ ɬɨɝɨ, ɱɬɨ ɨɧɨ ɧɟ ɫɜɹɡɚɥɨɫɶ пɨɬɟɪɹɧɧɵɦ ɭɪɨɠɚɟɦ. 

 

2.3.1 Ɍɟɨɪɟɬɢɱɟɫɤɢɟ ɡɚɜɢɫɢɦɨɫɬɢ ɞɥɹ ɪɚɫɱɟɬɚ ɤɨɥɢɱɟɫɬɜɚ ɋɈ2, ɫɜɹɡɚɧɧɨɝɨ ɫ 

ɩɨɬɟɪɹɦɢ ɭɪɨɠɚɹ ɢɡ-ɡɚ ɧɚɪɭɲɟɧɢɹ ɚɝɪɨɫɪɨɤɚ ɜɵɩɨɥɧɟɧɢɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ 

ɨɩɟɪɚɰɢɢ 

 

ɇɟɜɟɪɧɨ пɨɞɨɛɪɚɧɧɵɟ пɚɪɚɦɟɬɪɵ ɦɚɲɢɧɧɨ-ɬɪɚɤɬɨɪɧɨɝɨ ɚɝɪɟɝɚɬɚ ɜɟɞɭɬ ɤ 

пɨɬɟɪɹɦ ɨпɪɟɞɟɥɟɧɧɨɣ ɱɚɫɬɢ ɭɪɨɠɚɹ, ɡɟɪɧɨɜɵɯ ɢ ɞɪɭɝɢɯ ɤɭɥɶɬɭɪ. ɗɬɚ 

пɨɬɟɪɹɧɧɚɹ ɱɚɫɬɶ ɭɪɨɠɚɹ ɦɨɝɥɚ ɛɵ ɧɟɣɬɪɚɥɢɡɨɜɚɬɶ ɢɡ пɨɱɜɵ ɢ ɚɬɦɨɫɮɟɪɵ 

ɨпɪɟɞɟɥɟɧɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɋɈ2,  ɞɪɭɝɢɦɢ ɫɥɨɜɚɦɢ,  ɦɨɝɥɚ ɛɵ ɫɜɹɡɚɬɶ ɜ ɫɟɛɟ ɱɚɫɬɶ 

ɞɢɨɤɫɢɞɚ ɭɝɥɟɪɨɞɚ ɚɬɦɨɫɮɟɪɵ. 

ȼɵɹɫɧɢɦ, ɫɤɨɥɶɤɨ ɞɜɭɨɤɢɫɢ ɭɝɥɟɪɨɞɚ ɦɨɠɟɬ ɫɜɹɡɚɬɶ ɬɚ ɢɥɢ ɢɧɚɹ ɤɭɥɶɬɭɪɚ, 

ɱɬɨɛɵ ɫɮɨɪɦɢɪɨɜɚɬɶ ɟɞɢɧɢɰɭ ɦɚɫɫɵ ɭɪɨɠɚɹ. 
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Ɍɚɛɥɢɰɚ 2.3 – Ʉɨɥɢɱɟɫɬɜɨ ɞɜɭɨɤɢɫɢ ɭɝɥɟɪɨɞɚ, ɪɚɫɫɱɢɬɚɧɧɨɟ ɞɥɹ ɮɨɪɦɢɪɨɜɚɧɢɹ ɟɞɢɧɢɰɵ ɦɚɫɫɵ ɡɟɪɧɨɜɵɯ 
ɤɭɥɶɬɭɪ ɢɫɯɨɞɹ ɢɡ ɫɨɞɟɪɠɚɧɢɹ ɭɝɥɟɪɨɞɚ ɜ ɡɟɪɧɟ ɢ ɜ ɫɨɥɨɦɟ 
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 Ɂɟɪɧɨ ɋɨɥɨɦɚ Ɂɟɪɧɨ+ ɋɨɥɨɦɚ 

Ɉɡɢɦɚɹ 
ɩɲɟɧɢɰɚ 

13,0 13,18 87 18,0 

≈70 ≈10 

1,4 86 81 40 64,0 2,340 

Ɉɡɢɦɚɹ ɪɨɠɶ 13,0 13,39 87 18,1 1,8 86 82 42,5 81,5 2,990 

əɱɦɟɧɶ 13,0 13,01 87 17,9 1,2 86 81 40 56,9 2,085 

Ɉɜɟɫ 12,5 12,55 88,5 17,4 1,2 86 79 36 52,6 1,927 

əɪɨɜɚɹ 
ɩɲɟɧɢɰɚ 

13,0 13,39 87 18,3 1,5 86 82 39 66,2 2,429 

Ʉɭɤɭɪɭɡɚ 13,0 13,82 87 18,7 2,0 86 81 35 76,5 2,804 

Ɋɚɩɫ 14,0 12,21 86 17,2 1,6 86 80 38,5 67,8 2,485 

Ƚɪɟɱɢɯɚ 14,0 12,13 86 17,1 1,6 86 80 40 69,7 2,557 

Ƚɨɪɨɯ 14,0 12,68 86 17,5 1,5 86 81 42 69,2 2,538 

ɋɨɹ 14,0 16,53 86 19,9 1,4 86 82 36 60,5 2,217 

ȼɢɤɚ 14,0 13,57 86 18,4 1,4 86 81 42 66,4 2,434 
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ȼ ɬɚɛɥɢɰɟ 2.3 пɪɢɜɟɞɟɧɵ ɧɟɤɨɬɨɪɵɟ ɞɚɧɧɵɟ, пɨɥɭɱɟɧɧɵɟ ɜ ɯɨɞɟ ɧɚɲɢɯ 

ɪɚɫɱɟɬɨɜ ɢɫɯɨɞɹ ɢɡ ɫɨɞɟɪɠɚɧɢɹ ɭɝɥɟɪɨɞɚ ɜ ɫɭɯɨɦ ɜɟɳɟɫɬɜɟ ɡɟɪɧɚ ɢ ɫɨɥɨɦɵ 

ɞɥɹ ɪɚɡɥɢɱɧɵɯ ɤɭɥɶɬɭɪ пɨ ȼɢɧɨɝɪɚɞɨɜɭ [31]. 

ɉɨ пɨɝɥɨɳɟɧɢɸ ɋɈ2 ɤɭɥɶɬɭɪɧɵɦɢ ɪɚɫɬɟɧɢɹɦɢ ɢɧɮɨɪɦɚɰɢɢ ɦɚɥɨ ɢ ɨɧɚ 

ɪɚɡɧɨɪɟɱɢɜɚ. ɉɨпɪɨɛɭɟɦ ɪɚɫɫɱɢɬɚɬɶ ɫɤɨɥɶɤɨ пɨɬɪɟɛɥɹɟɬ ɬɚ ɢɥɢ ɢɧɚɹ ɤɭɥɶɬɭɪɚ 

ɋɈ2 ɢɡ ɚɬɦɨɫɮɟɪɵ ɢ пɨɱɜɵ ɡɚ пɟɪɢɨɞ ɜɟɝɟɬɚɰɢɢ, ɬ.ɟ. ɡɚ ɝɨɞ. 

Ⱦɥɹ ɷɬɨɝɨ ɜɨɫпɨɥɶɡɭɟɦɫɹ ɬɚɤɢɦɢ ɞɚɧɧɵɦɢ – ɫɤɨɥɶɤɨ ɜ ɪɚɫɬɟɧɢɹɯ 

(ɥɢɫɬɶɹɯ, ɫɬɟɛɥɹɯ ɢ пɥɨɞɚɯ) ɫɨɞɟɪɠɢɬɫɹ ɫɭɯɨɝɨ ɜɟɳɟɫɬɜɚ, ɫɤɨɥɶɤɨ ɜ ɫɭɯɨɦ 

ɜɟɳɟɫɬɜɟ ɫɨɞɟɪɠɢɬɫɹ ɭɝɥɟɪɨɞɚ, ɞɚɥɟɟ ɪɚɫɫɱɢɬɚɟɦ, ɢɫɯɨɞɹ ɢɡ ɮɨɪɦɭɥɵ ɋɈ2 ɢ 

ɦɨɥɹɪɧɨɣ ɦɚɫɫɵ ɟɟ ɯɢɦɢɱɟɫɤɢɯ ɷɥɟɦɟɧɬɨɜ, ɫɤɨɥɶɤɨ ɞɢɨɤɫɢɞɚ ɭɝɥɟɪɨɞɚ 

пɨɝɥɨɳɚɟɬɫɹ ɪɚɫɬɟɧɢɟɦ. 

Ɏɨɪɦɭɥɚ ɞɥɹ ɪɚɫɱɟɬɨɜ пɪɟɞɫɬɚɜɥɹɟɬ ɢɡ ɫɟɛɹ ɫɥɟɞɭɸɳɭɸ ɡɚɜɢɫɢɦɨɫɬɶ: 

МɋɈ2= УɁ* ((СɁ*ɉɋɁ)+( Кɋ*Сɋ*ɉɋɋ))*44/12,                    (2.3) 

ɝɞɟ ɆɋɈ2 – ɦɚɫɫɚ ɞɢɨɤɫɢɞɚ  ɭɝɥɟɪɨɞɚ ɞɥɹ ɮɨɪɦɢɪɨɜɚɧɢɹ ɡɟɪɧɚ ɦɚɫɫɨɣ ɍɁ, 

ɤɝ/ɤɝ; 

ɍɁ – ɦɚɫɫɚ ɡɟɪɧɚ, 1ɤɝ; 

ɋɁ – ɫɨɞɟɪɠɚɧɢɟ ɫɭɯɨɝɨ ɜɟɳɟɫɬɜɚ ɜ ɡɟɪɧɟ, %; 

ɉɋɁ – ɫɨɞɟɪɠɚɧɢɟ ɭɝɥɟɪɨɞɚ ɜ ɫɭɯɨɦ ɜɟɳɟɫɬɜɟ ɡɟɪɧɚ, %; 

Кɋ – ɤɨɷɮɮɢɰɢɟɧɬ ɫɨɥɨɦɢɫɬɨɫɬɢ ɤɭɥɶɬɭɪɵ; 

ɋɋ – ɫɨɞɟɪɠɚɧɢɟ ɫɭɯɨɝɨ ɜɟɳɟɫɬɜɚ ɜ ɫɨɥɨɦɟ, %; 

ɉɋɋ – ɫɨɞɟɪɠɚɧɢɟ ɭɝɥɟɪɨɞɚ ɜ ɫɭɯɨɦ ɜɟɳɟɫɬɜɟ ɫɨɥɨɦɵ, %; 

ȼɟɪɧɨɫɬɶ ɪɚɫɱɟɬɨɜ пɨɞɬɜɟɪɠɞɚɸɬɫɹ ɞɚɧɧɵɦɢ ɢɫɫɥɟɞɨɜɚɬɟɥɟɣ ɢɡ 

Гɟɪɦɚɧɢɢ ɢ ɋɒА, пɪɢɜɟɞɟɧɧɵɦɢ ɜ ɬɚɛɥɢɰɟ 2.4. 

Ɋɚɫɫɦɨɬɪɢɦ ɦɟɬɨɞɢɤɭ ɪɚɫɱɟɬɚ     ɋО2ɚɝɪ –  ɤɨɥɢɱɟɫɬɜɚ ɋО2 ɧɟ 

ɫɜɹɡɚɧɧɨɝɨ ɮɨɪɦɢɪɭɟɦɵɦ ɭɪɨɠɚɟɦ, ɢɡ-ɡɚ ɟɟ пɨɬɟɪɶ ɜ ɫɜɹɡɢ ɫ ɧɚɪɭɲɟɧɢɟɦ 

ɚɝɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɪɨɤɨɜ ɜɵпɨɥɧɟɧɢɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɨпɟɪɚɰɢɢ, ɤɝ/ɝɚ.  
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Ɍɚɛɥɢɰɚ 2.4 – Ʉɨɥɢɱɟɫɬɜɨ ɞɜɭɨɤɢɫɢ ɭɝɥɟɪɨɞɚ, ɧɟɨɛɯɨɞɢɦɨɟ ɞɥɹ 

ɮɨɪɦɢɪɨɜɚɧɢɹ ɟɞɢɧɢɰɵ ɦɚɫɫɵ ɡɟɪɧɨɜɵɯ ɤɭɥɶɬɭɪ [33-35] 

Ʉɭɥɶɬɭɪɚ ɋɪɟɞɧɹɹ 
ɭɪɨɠɚɣɧɨɫɬɶ 
пɨ ɊɌ, ɰ/ɝɚ 

ɉɨɝɥɨɳɟɧɢɟ 
ɋɈ2, ɤɝ/ɰ 

ɉɥɨɳɚɞɢ 
пɨɫɟɜɨɜ пɨ ɊɌ, 

ɬɵɫ.ɝɚ 

Мɚɫɫɚ 
пɨɝɥɨɳɟɧɧɨɝɨ 
ɋɈ2 пɨ ɊɌ, ɬ 

əɪɨɜɚɹ 
пɲɟɧɢɰɚ 

31* 132** 506,4*** 2072188,8 

Ɉɡɢɦɚɹ ɪɨɠɶ 38* 360**** 113,8*** 1270008,0 

Ʉɭɤɭɪɭɡɚ ɧɚ 
ɫɢɥɨɫ 

73* 140** 129,6*** 1324512,0 

*ɌɈɉ ɜɵɫɨɤɨɭɪɨɠɚɣɧɵɯ ɫɨɪɬɨɜ ɫɟɥɶɯɨɡɤɭɥɶɬɭɪ Ɍɚɬɚɪɫɬɚɧɚ. / https://yandexwebcache.net/ 

glavagronom.ru/news/sostavlen-top-vysokourozhaynyh-sortov-selhozkultur-

tatarstana&l10n=ru&mime=html&sign=a7cae8ac71de6362132dc27bbc02ebfb&keyno=0&mode

=text  

**HОТЦКЭLКЧНаТЫЭО ТЧПШЫЦТОЫОЧ üЛОЫ CO2-Bindung / 

https://www.topagrar.com/suedplus/news/heimatlandwirte-informieren-ueber-co2-bindung-

12090307.html  
*** ɇɚ 2021 ɝ. 
**** CO2 uptake and ecophysiological parameters of the grain crops of midcontinent North 

America: Estimates from flux tower measurements / 

https://www.researchgate.net/publication/233884058_CO2_uptake_and_ecophysiological_para

meters_of_the_grain_crops_of_midcontinent_North_America_Estimates_from_flux_tower_mea

surements 
 

ɝɞɟ  ɋɉ  – ɦɚɫɫɚ ɧɟ пɨɝɥɨɳɟɧɧɨɝɨ ɋɈ2 ɫ 1 ɝɚ ɜ ɞɟɧɶ ɢɡ пɨɬɟɪɶ ɭɪɨɠɚɹ, 

ɤɝ/ɝɚ ɞɟɧɶ;     

100/
2ɉ MyYɋ CO

,                                             (2.5) 

ɝɞɟ Y  пɥɚɧɢɪɭɟɦɚɹ ɭɪɨɠɚɣɧɨɫɬɶ, ɤɝ/ɝɚ;  

     у  пɨɬɟɪɢ ɭɪɨɠɚɹ ɜ % ɧɚ 1 ɞɟɧɶ ɧɚɪɭɲɟɧɢɹ ɚɝɪɨɫɪɨɤɚ ɪɚɛɨɬɵ;  

    M CO 2
 –  ɦɚɫɫɚ ɞɢɨɤɫɢɞɚ  ɭɝɥɟɪɨɞɚ ɞɥɹ ɮɨɪɦɢɪɨɜɚɧɢɹ ɡɟɪɧɚ ɦɚɫɫɨɣ 1 ɤɝ, 

ɤɝ/ɤɝ; 

      N i ɱɢɫɥɨ ɰɟɥɵɯ ɞɧɟɣ ɜ N
1
;  

       So – ɨɛɴɺɦ ɪɚɛɨɬɵ ɧɚ ɞɚɧɧɨɣ ɨпɟɪɚɰɢɢ, ɝɚ. 

                            
nɌW

S
N

ɋМɋМ

01 ,                                          (2.6) 

https://yandexwebcache.net/%20glavagronom.ru/news/sostavlen-top-vysokourozhaynyh-sortov-selhozkultur-tatarstana&l10n=ru&mime=html&sign=a7cae8ac71de6362132dc27bbc02ebfb&keyno=0&mode=text
https://yandexwebcache.net/%20glavagronom.ru/news/sostavlen-top-vysokourozhaynyh-sortov-selhozkultur-tatarstana&l10n=ru&mime=html&sign=a7cae8ac71de6362132dc27bbc02ebfb&keyno=0&mode=text
https://yandexwebcache.net/%20glavagronom.ru/news/sostavlen-top-vysokourozhaynyh-sortov-selhozkultur-tatarstana&l10n=ru&mime=html&sign=a7cae8ac71de6362132dc27bbc02ebfb&keyno=0&mode=text
https://yandexwebcache.net/%20glavagronom.ru/news/sostavlen-top-vysokourozhaynyh-sortov-selhozkultur-tatarstana&l10n=ru&mime=html&sign=a7cae8ac71de6362132dc27bbc02ebfb&keyno=0&mode=text
https://www.topagrar.com/suedplus/news/heimatlandwirte-informieren-ueber-co2-bindung-12090307.html
https://www.topagrar.com/suedplus/news/heimatlandwirte-informieren-ueber-co2-bindung-12090307.html
https://www.researchgate.net/publication/233884058_CO2_uptake_and_ecophysiological_parameters_of_the_grain_crops_of_midcontinent_North_America_Estimates_from_flux_tower_measurements
https://www.researchgate.net/publication/233884058_CO2_uptake_and_ecophysiological_parameters_of_the_grain_crops_of_midcontinent_North_America_Estimates_from_flux_tower_measurements
https://www.researchgate.net/publication/233884058_CO2_uptake_and_ecophysiological_parameters_of_the_grain_crops_of_midcontinent_North_America_Estimates_from_flux_tower_measurements
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ɝɞɟ N
1
– ɱɢɫɥɨ ɞɧɟɣ ɧɟɨɛɯɨɞɢɦɵɯ ɞɥɹ ɜɵпɨɥɧɟɧɢɹ ɨɛɴɟɦɚ ɪɚɛɨɬɵ ;0S   

nɫɦ  ɱɢɫɥɨ ɫɦɟɧ ɜ ɨɞɧɨɦ ɪɚɛɨɱɟɦ ɞɧɟ;  

Ɍ ɫɦ   пɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɫɦɟɧɵ ɜ ɱɚɫɚɯ. 

Ɂɧɚɱɟɧɢɟ у ɭɫɬɚɧɚɜɥɢɜɚɸɬ ɡɨɧɚɥɶɧɵɟ ɨпɵɬɧɵɟ ɫɬɚɧɰɢɢ ɫ ɭɱɟɬɨɦ 

ɦɟɫɬɧɵɯ ɭɫɥɨɜɢɣ. ɉɪɢ ɨɬɫɭɬɫɬɜɢɢ ɬɚɤɢɯ ɞɚɧɧɵɯ ɟɝɨ ɡɧɚɱɟɧɢɹ ɦɨɝɭɬ ɛɵɬɶ 

пɪɢɧɹɬɵ ɨɪɢɟɧɬɢɪɨɜɨɱɧɨ пɨ ɬɚɛɥɢɰɟ 2.5.  

Ʉɨɥɢɱɟɫɬɜɨ ɪɚɛɨɬɵ So ɧɚ ɨпɟɪɚɰɢɢ, пɪɢɯɨɞɹɳɟɣɫɹ ɧɚ ɞɚɧɧɵɣ 

ɤɨɧɤɪɟɬɧɵɣ ɚɝɪɟɝɚɬ, ɬɪɟɛɭɟɬ ɜɫɟɫɬɨɪɨɧɧɟɝɨ ɨɛɨɫɧɨɜɚɧɢɹ. Ɉпɬɢɦɚɥɶɧɨɟ 

ɡɧɚɱɟɧɢɟ So ɧɟɨɛɯɨɞɢɦɨ ɨпɪɟɞɟɥɢɬɶ, ɪɚɫɫɦɚɬɪɢɜɚɹ ɪɚɛɨɬɭ ɜɫɟɝɨ МɌɉ, ɬɚɤ 

ɤɚɤ ɟɝɨ ɜɟɥɢɱɢɧɚ ɜɥɢɹɟɬ ɧɚ ɤɨɥɢɱɟɫɬɜɟɧɧɵɣ ɢ ɤɚɱɟɫɬɜɟɧɧɵɣ ɫɨɫɬɚɜ пɚɪɤɚ 

ɬɟɯɧɢɤɢ.  

 

Ɍɚɛɥɢɰɚ 2.5 - ɍɦɟɧɶɲɟɧɢɟ пɨɬɟɪɶ ɭɪɨɠɚɹ у ɧɚ 1 ɞɟɧɶ ɫɨɤɪɚɳɟɧɢɹ пɟɪɢɨɞɚ 
пɨɥɟɜɵɯ ɪɚɛɨɬ, ɜ % 

 

ȼɢɞ ɪɚɛɨɬɵ 

 

y 

 

Ʉɭɥɶɬɭɪɚ 
y 

пɨɫɟɜ ɭɛɨɪɤɚ 

Ʌɭɳɟɧɢɟ ɫɬɟɪɧɢ 0,80 Ʉɨɥɨɫɨɜɵɟ 0,9 3,00 

Ȼɟɡɨɬɜɚɥɶɧɚɹ ɨɛɪɚɛɨɬɤɚ 0,50 Ʉɭɤɭɪɭɡɚ ɧɚ ɫɢɥɨɫ 0,6 0,80 

Ʉɭɥɶɬɢɜɚɰɢɹ 0,30 ɉɨɞɫɨɥɧɟɱɧɢɤ 0,8 3,60 

Ⱦɢɫɤɨɜɚɧɢɟ 0,05 Гɨɪɨɯ 1,5 0,60 

Ȼɨɪɨɧɨɜɚɧɢɟ 1,20 ɋɜɟɤɥɚ 1,6 0,02 

ȼɫпɚɲɤɚ ɡɹɛɢ 0,50 Ʉɚɪɬɨɮɟɥɶ 1,8 1,50 

 

ɉɪɢ ɷɤɫпɥɭɚɬɚɰɢɨɧɧɵɯ ɪɚɫɱɟɬɚɯ ɲɢɪɢɧɵ ɡɚɯɜɚɬɚ ɢ ɫɤɨɪɨɫɬɢ МɌА, 

ɡɧɚɱɟɧɢɟ So ɨпɪɟɞɟɥɹɟɬɫɹ ɢɫɯɨɞɹ ɢɡ ɜɫɟɝɨ ɨɛɴɟɦɚ ɪɚɛɨɬ ɜ ɯɨɡɹɣɫɬɜɟ ɧɚ 

ɞɚɧɧɨɣ ɨпɟɪɚɰɢɢ, ɫ ɭɱɟɬɨɦ ɤɨɥɢɱɟɫɬɜɚ ɡɚɧɹɬɵɯ ɚɝɪɟɝɚɬɨɜ, пɪɨпɨɪɰɢɨɧɚɥɶɧɨ 

ɢɯ ɧɨɪɦɚɬɢɜɧɨɣ пɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ.  
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2.3.2 Ɍɟɨɪɟɬɢɱɟɫɤɢɟ ɡɚɜɢɫɢɦɨɫɬɢ ɞɥɹ ɪɚɫɱɟɬɚ ɤɨɥɢɱɟɫɬɜɚ ɋɈ2, 

ɫɜɹɡɚɧɧɨɝɨ ɫ ɩɨɬɟɪɹɦɢ ɭɪɨɠɚɹ ɢɡ-ɡɚ ɧɟɝɚɬɢɜɧɨɝɨ ɜɨɡɞɟɣɫɬɜɢɹ 

ɞɜɢɠɢɬɟɥɟɣ ɬɪɚɤɬɨɪɚ ɧɚ ɩɨɱɜɭ 

 

Ⱦɥɹ ɨпɪɟɞɟɥɟɧɢɹ ɤɨɥɢɱɟɫɬɜɚ ɞɢɨɤɫɢɞɚ ɭɝɥɟɪɨɞɚ, ɧɟ пɨɝɥɨɳɟɧɧɨɝɨ ɢɡ 

ɚɬɦɨɫɮɟɪɵ ɜ ɫɜɹɡɢ ɫɨ ɫɧɢɠɟɧɢɟɦ ɭɪɨɠɚɹ ɨɬ ɭпɥɨɬɧɟɧɢɹ пɨɱɜɵ, пɪɟɞɥɚɝɚɟɬɫɹ 

ɡɚɜɢɫɢɦɨɫɬɶ: 

                   
100

2
UUQАY

ɋО T

упл ,                                       (2.7) 

ɝɞɟ A – ɤɨɷɮɮɢɰɢɟɧɬ пɪɨпɨɪɰɢɨɧɚɥɶɧɨɫɬɢ, % ɦ/ɤɇ; U T  – пɨɤɚɡɚɬɟɥɶ, 

ɯɚɪɚɤɬɟɪɢɡɭɸɳɢɣ ɭпɥɨɬɧɹɸɳɟɟ ɜɨɡɞɟɣɫɬɜɢɟ ɞɜɢɠɢɬɟɥɟɣ ɬɪɚɤɬɨɪɚ ɧɚ пɨɱɜɭ, 

ɤɇ/ɦ; U  – ɞɨпɭɫɬɢɦɵɣ ɭɪɨɜɟɧɶ ɭпɥɨɬɧɹɸɳɟɝɨ ɜɨɡɞɟɣɫɬɜɢɹ ɞɜɢɠɢɬɟɥɟɣ 

ɬɪɚɤɬɨɪɚ, ɧɢɠɟ ɤɨɬɨɪɨɝɨ ɧɟ пɪɨɢɫɯɨɞɢɬ ɫɧɢɠɟɧɢɟ ɭɪɨɠɚɣɧɨɫɬɢ ɤɭɥɶɬɭɪ 

U =75 ɤɇ/ɦ. 

Мɟɬɨɞɢɤɚ ɨпɪɟɞɟɥɟɧɢɹ U Ɍ  ɪɚɡɪɚɛɨɬɚɧɚ ɜ ɪɚɛɨɬɟ [36]. 

Ⱦɥɹ ɧɚɲɢɯ ɪɚɫɱɺɬɨɜ ɢɫпɨɥɶɡɭɟɦ ɫɥɟɞɭɸɳɢɟ ɡɚɜɢɫɢɦɨɫɬɢ:  

          
P
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1

1

1
,                          (2.8) 

ɝɞɟ  B1 – ɲɢɪɢɧɚ ɡɨɧɵ ɜɥɢɹɧɢɹ ɭпɥɨɬɧɹɸɳɟɝɨ ɜɨɡɞɟɣɫɬɜɢɹ ɬɪɚɤɬɨɪɚ ɧɚ 

ɭɪɨɠɚɣɧɨɫɬɶ ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɵɯ ɤɭɥɶɬɭɪ ɧɚ пɨɥɟ (ɜ ɨɪɢɟɧɬɢɪɨɜɨɱɧɵɯ 

ɪɚɫɱɟɬɚɯ B1 = 10,8 ɦ); BɊ – ɪɚɛɨɱɚɹ ɲɢɪɢɧɚ МɌА, ɜɤɥɸɱɚɸɳɟɝɨ ɞɚɧɧɵɣ 

ɬɪɚɤɬɨɪ, ɦ; n – ɨɛɳɟɟ ɱɢɫɥɨ ɫɥɟɞɨɜ ɞɜɢɠɢɬɟɥɟɣ, ɨɫɬɚɜɥɹɟɦɵɯ ɬɪɚɤɬɨɪɨɦ ɧɚ 

пɨɥɟ ɡɚ ɨɞɢɧ пɪɨɯɨɞ; Uj – ɭпɥɨɬɧɹɸɳɟɟ ɜɨɡɞɟɣɫɬɜɢɟ ɞɜɢɠɢɬɟɥɟɣ ɜ j-ɦ ɫɥɟɞɟ; 

[U] – ɞɨпɭɫɬɢɦɚɹ ɫɬɟпɟɧɶ ɜɨɡɞɟɣɫɬɜɢɹ ɞɜɢɠɢɬɟɥɟɣ ɧɚ пɨɱɜɭ, ɪɚɜɧɚɹ 75 ɤɇ/ɦ  

[36].  

ɉɪɢ Uj  [U]  ɜ ɪɚɫɱɟɬɚɯ пɪɢɧɢɦɚɟɬɫɹ Uj = 0  (j =1,2,..., n). 
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                              Vj qɜwU max ,                                            (2.9) 

ɝɞɟ  w – ɤɨɷɮɮɢɰɢɟɧɬ, ɡɚɜɢɫɹɳɢɣ ɨɬ ɪɚɡɦɟɪɨɜ ɢ ɮɨɪɦɵ ɨпɨɪɧɨɣ  

пɨɜɟɪɯɧɨɫɬɢ ɞɜɢɠɢɬɟɥɟɣ. ɗɤɫпɟɪɢɦɟɧɬɚɥɶɧɨ ɨпɪɟɞɟɥɟɧɨ ɜ ɪɚɛɨɬɟ [80Ж: ɞɥɹ 

ɤɨɥɟɫɧɨɝɨ ɞɜɢɠɢɬɟɥɹ w =1,25; ɞɥɹ ɝɭɫɟɧɢɱɧɨɝɨ ɞɜɢɠɢɬɟɥɹ  пɪɢ L1/ɜ < 7, w = 

(0,92 - 0,3 L1/ɜ)
2/3 ; пɪɢ L1/ɜ > 7, w =2,15; L1 – ɞɥɢɧɚ ɨпɨɪɧɨɣ пɨɜɟɪɯɧɨɫɬɢ 

ɝɭɫɟɧɢɰɵ, ɨпɪɟɞɟɥɹɟɦɚɹ ɜ   ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɪɟɤɨɦɟɧɞɚɰɢɹɦɢ ГɈɋɌ 7057-81; ɜ  

– ɲɢɪɢɧɚ ɞɜɢɠɢɬɟɥɹ, ɦ; qmaxV – ɦɚɤɫɢɦɚɥɶɧɨɟ ɞɚɜɥɟɧɢɟ ɤɚɠɞɨɝɨ ɞɜɢɠɢɬɟɥɹ 

ɧɚ пɨɱɜɭ пɪɢ  ɡɚɞɚɧɧɨɣ ɫɤɨɪɨɫɬɢ ɞɜɢɠɟɧɢɹ ɚɝɪɟɝɚɬɚ, ɤɉɚ.  

Ⱦɥɹ ɝɭɫɟɧɢɱɧɨɝɨ ɞɜɢɠɢɬɟɥɹ:  

                    
2

0maxmax VKqq vV ,                                 (2.10) 

 

ɝɞɟ  qmax0 – ɦɚɤɫɢɦɚɥɶɧɨɟ ɞɚɜɥɟɧɢɟ ɞɜɢɠɢɬɟɥɹ пɪɢ V = 0 ɤɉɚ; Кv – 

ɷɦпɢɪɢɱɟɫɤɢɣ ɤɨɷɮɮɢɰɢɟɧɬ, ɤɉɚ ɫ2/ɦ2
 : 

  Еqqmax cp0 ,                                        (2.11) 

ɝɞɟ   qcp – ɫɪɟɞɧɟɟ ɞɚɜɥɟɧɢɟ ɧɚ пɨɱɜɭ, ɤɉɚ; E  –  ɤɨɷɮɮɢɰɢɟɧɬ 

ɧɟɪɚɜɧɨɦɟɪɧɨɫɬɢ ɪɚɫпɪɟɞɟɥɟɧɢɹ ɞɚɜɥɟɧɢɣ пɨ ɞɥɢɧɟ ɨпɨɪɧɨɣ пɨɜɟɪɯɧɨɫɬɢ 

ɝɭɫɟɧɢɰɵ: 

                     ɜL

gm
q

3

ɞɜ
cp

10
,                                     (2.12) 

ɝɞɟ   mɞɜ – ɦɚɫɫɚ ɫɨɡɞɚɸɳɚɹ ɧɚɝɪɭɡɤɭ ɧɚ ɞɚɧɧɵɣ ɞɜɢɠɢɬɟɥɶ, ɤɝ; g – 

ɭɫɤɨɪɟɧɢɟ ɫɜɨɛɨɞɧɨɝɨ пɚɞɟɧɢɹ, ɦ/ɫ; L – ɞɥɢɧɚ ɭɫɥɨɜɧɨɝɨ ɤɨɧɬɚɤɬɚ ɝɭɫɟɧɢɰɵ 

ɫ пɨɱɜɨɣ, ɦ; ɜ – ɲɢɪɢɧɚ ɝɭɫɟɧɢɰɵ, ɦ.  

Ɂɚ ɭɫɥɨɜɧɭɸ ɞɥɢɧɭ ɤɨɧɬɚɤɬɚ ɝɭɫɟɧɢɰɵ ɫ пɨɱɜɨɣ ɫɥɟɞɭɟɬ пɪɢɧɢɦɚɬɶ 

ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɨɫɹɦɢ ɤɪɚɣɧɢɯ ɨпɨɪɧɵɯ ɤɚɬɤɨɜ пɥɸɫ ɲɚɝ ɝɭɫɟɧɢɰɵ: L= 
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l1+ + t. ȿɫɥɢ ɭɝɨɥ ɧɚɤɥɨɧɚ пɟɪɟɞɧɟɝɨ ɭɱɚɫɬɤɚ ɝɭɫɟɧɢɰɵ ɤ ɝɨɪɢɡɨɧɬɚɥɢ 

ɦɟɧɶɲɟ 5°
 ɢɥɢ ɡɚɞɧɟɝɨ ɦɟɧɟɟ 2°

, ɬɨ ɭɫɥɨɜɧɭɸ ɞɥɢɧɭ ɫɥɟɞɭɟɬ ɨпɪɟɞɟɥɹɬɶ пɨ 

ɮɨɪɦɭɥɚɦ:  

L = l1 + l2  пɪɢ  1  2
° 

                           L = l1 + l3  пɪɢ  2  5
°                                  

(2.13)
 

ɝɞɟ   l1 — ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɨɫɹɦɢ ɤɪɚɣɧɢɯ ɨпɨɪɧɵɯ ɤɚɬɤɨɜ, ɦ; l2 — 

ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɜɟɪɬɢɤɚɥɶɧɵɦɢ пɥɨɫɤɨɫɬɹɦɢ, пɪɨɜɟɞɟɧɧɵɦɢ ɱɟɪɟɡ ɨɫɢ 

ɡɚɞɧɢɯ ɨпɨɪɧɵɯ ɤɚɬɤɨɜ ɢ ɜɟɞɭɳɢɯ ɤɨɥɟɫ, ɦ; l3 — ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ 

ɜɟɪɬɢɤɚɥɶɧɵɦɢ пɥɨɫɤɨɫɬɹɦɢ, пɪɨɜɟɞɟɧɧɵɦɢ ɱɟɪɟɡ ɨɫɢ пɟɪɟɞɧɢɯ ɨпɨɪɧɵɯ 

ɤɚɬɤɨɜ ɢ ɧɚпɪɚɜɥɹɸɳɢɯ ɤɨɥɟɫ, ɦ.  

ȿɫɥɢ ɭɝɥɵ 1  2
° 

 ɢ 2  5
°
 , ɬɨ ɭɫɥɨɜɧɭɸ ɞɥɢɧɭ ɤɨɧɬɚɤɬɚ ɝɭɫɟɧɢɰɵ ɫ 

пɨɱɜɨɣ ɫɥɟɞɭɟɬ пɪɢɧɢɦɚɬɶ ɪɚɜɧɨɣ ɪɚɫɫɬɨɹɧɢɸ ɦɟɠɞɭ ɨɫɹɦɢ ɧɚпɪɚɜɥɹɸɳɟɝɨ 

ɢ ɜɟɞɭɳɟɝɨ ɤɨɥɟɫ.  

ȼ ɪɟɡɭɥɶɬɚɬɟ ɛɨɥɶɲɨɝɨ ɤɨɥɢɱɟɫɬɜɚ ɥɚɛɨɪɚɬɨɪɧɨ-пɨɥɟɜɵɯ ɢɫпɵɬɚɧɢɣ 

[80Ж пɨɥɭɱɟɧɵ ɷɦпɢɪɢɱɟɫɤɢɟ ɡɚɜɢɫɢɦɨɫɬɢ ɤɨɷɮɮɢɰɢɟɧɬɚ Е ɢ пɚɪɚɦɟɬɪɨɜ 

ɯɨɞɨɜɨɣ ɫɢɫɬɟɦɵ:  

ɞɥɹ ɢɧɞɢɜɢɞɭɚɥɶɧɨɣ ɢ ɛɚɥɚɧɫɢɪɧɨɣ пɨɞɜɟɫɨɤ ɨпɨɪɧɵɯ ɤɚɬɤɨɜ:  

1

26
43107051 2

m

,

K
,m,,E

;           (2.14) 

ɞɥɹ пɨɥɭɠɟɫɬɤɨɣ пɨɞɜɟɫɤɢ ɨпɨɪɧɵɯ ɤɚɬɤɨɜ:  

405707071 em.m..E ;          (2.15) 

ɝɞɟ  
tn

L
m

1

ok
 – ɫɪɟɞɧɟɟ ɨɬɧɨɲɟɧɢɟ ɪɚɫɫɬɨɹɧɢɹ ɦɟɠɞɭ ɨпɨɪɧɵɦɢ 

ɤɚɬɤɚɦɢ ɤ ɲɚɝɭ ɝɭɫɟɧɢɰɵ; Lok – ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɤɪɚɣɧɢɦɢ ɨпɨɪɧɵɦɢ 
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ɤɚɬɤɚɦɢ; n   –   ɱɢɫɥɨ ɨпɨɪɧɵɯ ɤɚɬɤɨɜ ɧɚ ɨɞɧɨɦ ɛɨɪɬɭ ɬɪɚɤɬɨɪɚ; 
L

X A – 

ɨɬɧɨɲɟɧɢɟ ɫɦɟɳɟɧɢɹ ɰɟɧɬɪɚ ɞɚɜɥɟɧɢɹ ɨɬɧɨɫɢɬɟɥɶɧɨ ɫɟɪɟɞɢɧɵ ɨпɨɪɧɨɣ 

пɨɜɟɪɯɧɨɫɬɢ ɝɭɫɟɧɢɰ ɤ ɞɥɢɧɟ ɨпɨɪɧɨɣ пɨɜɟɪɯɧɨɫɬɢ; К  –  ɤɨɷɮɮɢɰɢɟɧɬ 

ɧɟɪɚɜɧɨɦɟɪɧɨɫɬɢ ɪɚɫпɪɟɞɟɥɟɧɢɹ ɧɚɝɪɭɡɨɤ пɨ ɨпɨɪɧɵɦ ɤɚɬɤɚɦ: 

ɞɥɹ ɢɧɞɢɜɢɞɭɚɥɶɧɨɣ пɨɞɜɟɫɤɢ   

n

i

in

)n(nК

1

2

2222

ɢ

12

14

;                  (2.16) 

 

ɞɥɹ ɛɚɥɚɧɫɢɪɧɨɣ пɨɞɜɟɫɤɢ 
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22

ɛ
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i
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)n(nК
.          (2.17) 

 

ɋ ɢɫпɨɥɶɡɨɜɚɧɢɟɦ ɭɤɚɡɚɧɧɵɯ ɮɨɪɦɭɥ, пɪɨɜɟɞɟɧɵ пɪɟɞɜɚɪɢɬɟɥɶɧɵɟ 

ɪɚɫɱɟɬɵ ɧɟɤɨɬɨɪɵɯ пɪɨɦɟɠɭɬɨɱɧɵɯ ɤɨɷɮɮɢɰɢɟɧɬɨɜ ɢ пɨɤɚɡɚɬɟɥɟɣ ɞɥɹ 

ɧɚɢɛɨɥɟɟ ɪɚɫпɪɨɫɬɪɚɧɟɧɧɵɯ ɝɭɫɟɧɢɱɧɵɯ ɢ ɤɨɥɟɫɧɵɯ ɬɪɚɤɬɨɪɨɜ. Ɋɟɡɭɥɶɬɚɬɵ 

ɪɚɫɱɟɬɨɜ пɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 2.6.  

ɉɪɢ ɨпɬɢɦɢɡɚɰɢɢ пɚɪɚɦɟɬɪɨɜ МɌА  ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɬɟɤɭɳɟɟ ɡɧɚɱɟɧɢɟ 

ɦɨɳɧɨɫɬɢ ɞɜɢɝɚɬɟɥɹ ɬɪɚɤɬɨɪɚ ɞɥɹ ɫɪɚɜɧɟɧɢɹ ɫ ɧɨɦɢɧɚɥɶɧɨɣ ɦɨɳɧɨɫɬɶɸ 

ɞɜɢɝɚɬɟɥɹ ɢ ɨпɪɟɞɟɥɟɧɢɹ ɪɚɛɨɬɨɫпɨɫɨɛɧɨɫɬɢ ɚɝɪɟɝɚɬɚ ɫ ɡɚɞɚɧɧɵɦɢ 

пɚɪɚɦɟɬɪɚɦɢ. 

ȼ ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ ɦɨɞɟɥɢ ɦɚɲɢɧɧɨ-ɬɪɚɤɬɨɪɧɵɯ ɚɝɪɟɝɚɬɨɜ ɡɚɥɨɠɟɧɵ 

ɜɫɟ ɮɨɪɦɭɥɵ ɞɥɹ пɪɨɜɟɞɟɧɢɹ ɪɚɫɱɟɬɨɜ ɜ ɬɨɦ ɱɢɫɥɟ ɢ ɡɚɜɢɫɢɦɨɫɬɢ ɞɥɹ 

ɨпɪɟɞɟɥɟɧɢɹ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɞɚɜɥɟɧɢɹ ɤɨɥɟɫɧɨɝɨ ɞɜɢɠɢɬɟɥɹ ɨɬ пɚɪɚɦɟɬɪɨɜ 

ɬɪɚɤɬɨɪɚ, ɟɝɨ ɞɜɢɠɢɬɟɥɹ ɢ ɮɢɡɢɤɨ-ɦɟɯɚɧɢɱɟɫɤɢɯ ɫɜɨɣɫɬɜ пɨɱɜɵ [36]. 
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Ɍɚɛɥɢɰɚ 2.6 – Ɂɧɚɱɟɧɢɹ ɤɨɷɮɮɢɰɢɟɧɬɚ w ɢ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɞɚɜɥɟɧɢɹ 

ɞɜɢɠɢɬɟɥɟɣ пɪɢ V = 0 ɞɥɹ ɬɪɚɤɬɨɪɨɜ 

Ɍɪɚɤɬɨɪɵ w ɜ, ɦ qmaɯ 0, ɤɉɚ 

ȾɌ-75М 1,707 0,390 120,00 

Ɍ-150 1,744 0,390 144,00 

Ɍ-4А 1,929 0,420 145,70 

ȾɌ-75ɋ 1,750 0,390 171,00 

Ɍ-150Ʉ 1,250 0,457 321,96 

Ʉ-701 1,250 0,610 314,75 

МɌɁ-1522 1,250 0,560 270,40 

МɌɁ-82 1,250 0,354 248,60 

 

ȼɵɜɨɞɵ 

1. ȼ Ɋɟɫпɭɛɥɢɤɟ Ɍɚɬɚɪɫɬɚɧ пɪɢɧɹɬɚ ɬɟɯɧɨɥɨɝɢɹ ɪɚɡɧɨɝɥɭɛɢɧɧɨɣ 

ɨɫɧɨɜɧɨɣ ɨɛɪɚɛɨɬɤɢ, ɫ ɱɟɪɟɞɨɜɚɧɢɟɦ ɝɥɭɛɢɧɵ ɨɛɪɚɛɨɬɤɢ пɨ ɝɨɞɚɦ ɢ 

ɫɟɜɨɨɛɨɪɨɬɚɦ. 

2. Ⱦɥɹ пɨɢɫɤɚ пɭɬɟɣ ɫɧɢɠɟɧɢɹ ɜɵɛɪɨɫɚ ɋɈ2 ɧɚ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ 

ɨпɟɪɚɰɢɹɯ ɨɫɧɨɜɧɨɣ ɨɛɪɚɛɨɬɤɢ пɨɱɜɵ пɪɟɞɥɨɠɟɧ ɤɪɢɬɟɪɢɣ 

ɨпɬɢɦɢɡɚɰɢɢ пɚɪɚɦɟɬɪɨɜ ɢ ɪɟɠɢɦɨɜ ɪɚɛɨɬɵ ɦɚɲɢɧɧɨ-ɬɪɚɤɬɨɪɧɵɯ 

ɚɝɪɟɝɚɬɨɜ – ɦɢɧɢɦɚɥɶɧɵɣ ɜɵɛɪɨɫ ɋɈ2. 

3. Ɋɚɫɱɟɬɧɵɦ ɦɟɬɨɞɨɦ ɜɵɹɜɥɟɧɨ, ɱɬɨ ɦɚɫɫɚ ɋɈ2 ɞɥɹ ɮɨɪɦɢɪɨɜɚɧɢɹ 1 ɤɝ 

ɡɟɪɧɚ ɫ ɭɱɟɬɨɦ ɦɚɫɫɵ ɫɨɥɨɦɵ, ɧɚɯɨɞɢɬɫɹ ɜ пɪɟɞɟɥɚɯ 1,9-2,6 ɤɝ ɜ 

ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɤɭɥɶɬɭɪɵ. 

4. Мɚɤɫɢɦɚɥɶɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɋɈ2 ɢɡ ɚɬɦɨɫɮɟɪɵ пɨɝɥɨɳɚɟɬ ɨɡɢɦɚɹ ɪɨɠɶ 

– 2,9 ɤɝ ɧɚ 1 ɤɝ ɡɟɪɧɚ  ɫ ɭɱɟɬɨɦ ɫɨɥɨɦɵ ɢ ɤɭɤɭɪɭɡɚ ɧɚ ɫɢɥɨɫ – 2,8 

ɤɝ/ɤɝ. 

5. ȼɵɹɜɥɟɧɵ ɦɚɬɟɦɚɬɢɱɟɫɤɢɟ ɦɨɞɟɥɢ ɞɥɹ ɪɚɫɱɟɬɚ ɤɨɥɢɱɟɫɬɜɚ ɋɈ2 ɧɟ 

пɨɝɥɨɳɟɧɧɨɝɨ ɢɡ ɚɬɦɨɫɮɟɪɵ ɤɭɥɶɬɭɪɨɣ  ɢɡ-ɡɚ пɨɬɟɪɢ ɭɪɨɠɚɹ ɨɬ 

ɧɚɪɭɲɟɧɢɹ ɚɝɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɪɨɤɨɜ ɜɵпɨɥɧɟɧɢɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ 

ɨпɟɪɚɰɢɣ ɢ ɭпɥɨɬɧɟɧɢɹ пɨɱɜɵ ɞɜɢɠɢɬɟɥɹɦɢ ɬɪɚɤɬɨɪɚ. 
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3 ɉɊɈȽɊȺɆɆȺ ɂ ɆȿɌɈȾɂɄȺ ɗɄɋɉȿɊɂɆȿɇɌȺɅɖɇɕɏ  

   ɂɋɋɅȿȾɈȼȺɇɂɃ 

 

3.1 ɉɪɨɝɪɚɦɦɚ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ 

 

Ⱦɥɹ пɪɨɜɟɞɟɧɢɹ ɷɤɫпɟɪɢɦɟɧɬɚɥɶɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ ɧɟɨɛɯɨɞɢɦɨ 

ɪɚɡɪɚɛɨɬɚɬɶ пɪɨɝɪɚɦɦɭ ɷɤɫпɟɪɢɦɟɧɬɚɥɶɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ ɢ ɦɟɬɨɞɢɤɢ 

пɪɨɜɟɞɟɧɢɹ ɷɤɫпɟɪɢɦɟɧɬɚɥɶɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ. 

ɉɟɪɜɨɟ ɞɨɥɠɧɨ ɢɫɯɨɞɢɬɶ ɢɡ ɦɚɬɟɪɢɚɥɚ пɪɟɞɵɞɭɳɢɯ ɝɥɚɜ ɢ ɨɧɚ ɫɨɫɬɨɢɬ 

ɢɡ ɫɥɟɞɭɸɳɢɯ ɱɚɫɬɟɣ: 

1) ɷɤɫпɟɪɢɦɟɧɬɚɥɶɧɨɟ ɢɫɫɥɟɞɨɜɚɧɢɟ ɬɪɚɤɬɨɪɨɜ ɢ ɦɚɲɢɧɧɨ-ɬɪɚɤɬɨɪɧɵɯ 

ɚɝɪɟɝɚɬɨɜ ɞɥɹ ɜɵɹɜɥɟɧɢɹ ɧɟɞɨɫɬɚɸɳɢɯ ɡɚɜɢɫɢɦɨɫɬɟɣ ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ ɦɨɞɟɥɢ 

ɚɝɪɟɝɚɬɨɜ пɨ ɤɪɢɬɟɪɢɸ ɦɢɧɢɦɚɥɶɧɵɣ ɜɵɛɪɨɫ ɋɈ2 ɞɥɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ 

ɨпɟɪɚɰɢɣ ɨɫɧɨɜɧɨɣ ɪɚɡɧɨɝɥɭɛɢɧɧɨɣ ɨɛɪɚɛɨɬɤɢ пɨɱɜɵ (ɪɵɯɥɟɧɢɟ пɨɱɜɵ ɧɚ 

ɝɥɭɛɢɧɭ ɞɨ 35 ɫɦ ɢ ɨɛɪɚɛɨɬɤɚ пɨɱɜɵ ɞɢɫɤɚɬɨɪɚɦɢ ɧɚ ɝɥɭɛɢɧɭ ɞɨ 15 ɫɦ); 

ɉɟɪɜɚɹ ɱɚɫɬɶ ɷɤɫпɟɪɢɦɟɧɬɚɥɶɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ пɪɟɞпɨɥɚɝɚɟɬ: 

1) ɜɵɹɜɥɟɧɢɟ ɞɨпɭɫɬɢɦɵɯ пɪɟɞɟɥɨɜ ɫɤɨɪɨɫɬɢ ɚɝɪɟɝɚɬɨɜ пɨ 

ɚɝɪɨɬɟɯɧɢɱɟɫɤɢɦ ɬɪɟɛɨɜɚɧɢɹɦ; 

2) ɷɤɫпɟɪɢɦɟɧɬɚɥɶɧɨɟ ɨпɪɟɞɟɥɟɧɢɟ ɭɪɚɜɧɟɧɢɹ ɪɟɝɪɟɫɫɢɢ ɪɚɞɢɭɫɚ 

пɨɜɨɪɨɬɚ ɚɝɪɟɝɚɬɨɜ ɨɬ ɲɢɪɢɧɵ ɡɚɯɜɚɬɚ ɢ ɫɤɨɪɨɫɬɢ пɨɜɨɪɨɬɚ – ),( VBfR ppп . 

Ⱦɥɹ ɪɟɲɟɧɢɹ пɟɪɜɨɣ ɡɚɞɚɱɢ ɧɟɨɛɯɨɞɢɦɨ пɪɨɜɟɫɬɢ ɢɫпɵɬɚɧɢɹ 

пɨɱɜɨɨɛɪɚɛɚɬɵɜɚɸɳɢɯ ɚɝɪɟɝɚɬɨɜ ɫ ɝɥɭɛɨɤɨɪɵɯɥɢɬɟɥɟɦ ɢ ɞɢɫɤɚɬɨɪɨɦ ɜ 

ɥɚɛɨɪɚɬɨɪɧɨ – пɨɥɟɜɵɯ ɭɫɥɨɜɢɹɯ. Ɋɟɲɟɧɢɟ ɜɬɨɪɨɣ ɡɚɞɚɱɢ ɞɨɫɬɢɝɚɟɬɫɹ 

пɪɨɜɟɞɟɧɢɟɦ ɷɤɫпɥɭɚɬɚɰɢɨɧɧɨ – ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɢɫпɵɬɚɧɢɣ ɭɤɚɡɚɧɧɵɯ 

ɚɝɪɟɝɚɬɨɜ ɜ ɭɫɥɨɜɢɹɯ пɪɨɢɡɜɨɞɫɬɜɚ.  

ȼɵɛɨɪ ɨɛɴɟɤɬɚ ɢɫɫɥɟɞɨɜɚɧɢɹ ɡɚɜɢɫɢɬ ɨɬ пɪɢɧɹɬɨɣ ɬɟɯɧɨɥɨɝɢɢ 

ɜɨɡɞɟɥɵɜɚɧɢɹ ɡɟɪɧɨɜɵɯ ɤɭɥɶɬɭɪ. ɋɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɵɟ ɦɚɲɢɧɵ, 

пɪɢɦɟɧɹɟɦɵɟ ɧɚ ɪɚɡɥɢɱɧɵɯ ɬɟɯɧɨɥɨɝɢɹɯ ɜ Ɋɟɫпɭɛɥɢɤɟ Ɍɚɬɚɪɫɬɚɧ, пɪɢɜɟɞɟɧɵ 
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ɜ ɬɚɛɥɢɰɚɯ 2.1 ɢ 2.2. Ɉɫɧɨɜɧɚɹ ɬɟɯɧɨɥɨɝɢɹ ɨɛɪɚɛɨɬɤɢ пɨɱɜɵ, пɪɢɧɹɬɚɹ ɜ 

Ɍɚɬɚɪɫɬɚɧɟ – ɤɨɦɛɢɧɢɪɨɜɚɧɧɚя, ɪɚɡɧɨɝлуɛɢɧɧɚя. 

ɉɪɢ ɜɵɛɨɪɟ ɬɢпɚ пɨɱɜɨɨɛɪɚɛɚɬɵɜɚɸɳɟɣ ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɨɣ 

ɦɚɲɢɧɵ ɜɚɠɧɚ пɪɢɧɹɬɚɹ ɬɟɯɧɨɥɨɝɢɹ пɨɞɝɨɬɨɜɤɢ пɨɱɜɵ ɤ пɨɫɟɜɭ. Ɍɟɯɧɨɥɨɝɢɢ 

ɨɫɧɨɜɧɨɣ ɨɛɪɚɛɨɬɤɢ пɨɱɜɵ ɢ ɦɚɪɤɢ ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɵɯ ɦɚɲɢɧ ɞɥɹ ɧɢɯ 

пɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɚɯ 3.2, 3.3 ɢ 3.4. 

Ɋɚɫɫɦɨɬɪɢɦ ɧɚɢɛɨɥɟɟ ɪɚɫпɪɨɫɬɪɚɧɟɧɧɭɸ ɜ ɊɌ пɨ ɢɧɬɟɧɫɢɜɧɨɫɬɢ - 

ɧɨɪɦɚɥɶɧɭɸ ɬɟɯɧɨɥɨɝɢɸ, ɤɨɬɨɪɚɹ пɪɟɞɭɫɦɚɬɪɢɜɚɟɬ ɪɚɡɧɨɝɥɭɛɢɧɧɭɸ 

ɨɫɧɨɜɧɭɸ ɨɛɪɚɛɨɬɤɭ пɨɱɜɵ. Ⱦɥɹ ɷɬɨɝɨ пɪɟɞɭɫɦɨɬɪɟɧɨ ɢɫпɨɥɶɡɨɜɚɧɢɟ 

ɝɥɭɛɨɤɨɪɵɯɥɢɬɟɥɟɣ (ɝɥɭɛɢɧɚ ɨɛɪɚɛɨɬɤɢ ɞɨ 40 ɫɦ) ɢ ɞɢɫɤɚɬɨɪɨɜ ɞɥɹ 

ɨɛɪɚɛɨɬɤɢ пɨɱɜɵ ɧɚ ɝɥɭɛɢɧɭ ɞɨ 16 ɫɦ. 

ɂɫɯɨɞɹ ɢɡ пɪɢɧɹɬɨɣ ɬɟɯɧɨɥɨɝɢɢ ɨɫɧɨɜɧɨɣ ɨɛɪɚɛɨɬɤɢ пɨɱɜɵ ɢ ɧɚɥɢɱɢɹ 

ɬɟɯɧɢɤɢ ɧɚ пɪɟɞпɪɢɹɬɢɹɯ ɊɌ ɞɥɹ пɪɨɜɟɞɟɧɢɹ ɥɚɛɨɪɚɬɨɪɧɨ-пɨɥɟɜɵɯ  ɨпɵɬɨɜ 

ɞɥɹ ɝɥɭɛɨɤɨɝɨ ɪɵɯɥɟɧɢɹ пɨɱɜɵ ɜɵɛɪɚɧɵ: ɬɪɚɤɬɨɪɵ  ɇɶɸ ɏɨɥɥɚɧɞ 8040+ГɊ-

5,4.ɒɄ, Ʉ-744Ɋ4+ГɊ-6,3.ɒɄ, ɫɦɨɬɪɢɬɟ ɬɚɛɥ. 3.1;  

Ɍɚɛɥɢɰɚ 3.1 – Аɝɪɟɝɚɬɢɪɨɜɚɧɢɟ ɝɥɭɛɨɤɨɪɵɯɥɢɬɟɥɟɣ ГɊ-5,4-6,3.ɒɄ 

Ɇɚɪɤɚ 
ɢɡɞɟɥɢɹ 

Ʉɨɥɢɱɟɫɬɜɨ 
ɪɚɛɨɱɢɯ 
ɨɪɝɚɧɨɜ 

ɉɪɨɞɭɤɬɢɜɧɨɫɬɶ 
ɝɚ/ɱɚɫ, ɬ/ɱɚɫ 

Ɂɚɬɪɚɬɵ 
ɬɨɩɥɢɜɚ 
ɥ/ɝɚ, ɥ/ɬ* 

Ɇɨɳɧɨɫɬɶ 
ɞɜɢɝɚɬɟɥɹ 

Ⱥɝɪɟɝɚɬɢɪɭɟɬɫɹ 
ɫ ɬɪɚɤɬɨɪɚɦɢ 

ГɊ-

5,4.ɒɄ 
12 4,7…5,4 

12,0…18,
0 

(360…420) 
New Holland T8 

(375ɥ.ɫ) Ʉ-744Ɋ4 

(420 ɥ.ɫ.) 

ГɊ-

6,3.ɒɄ 
14 5,4…6,8 

12,0…18,
0 

(400…500) Ʉ-744Ɋ4 (420 
ɥ.ɫ.) 

 

Ʉɚɤ ɜɢɞɢɦ ɢɡ ɬɚɛɥɢɰɵ 3.2 ɭɞɟɥɶɧɨɟ ɫɨпɪɨɬɢɜɥɟɧɢɟ ɪɚɛɨɱɢɯ ɨɪɝɚɧɨɜ ɭ 

ɛɨɥɶɲɢɧɫɬɜɚ ɚɝɪɟɝɚɬɨɜ ɝɥɭɛɨɤɨɪɵɯɥɢɬɟɥɟɣ ɤɨɥɟɛɥɟɬɫɹ ɜ пɪɟɞɟɥɚɯ 12-18 ɤɇ/ɦ.  

Ⱦɥɹ пɪɨɜɟɞɟɧɢɹ ɨɛɪɚɛɨɬɤɢ пɨɱɜɵ ɞɢɫɤɚɬɨɪɚɦɢ ɜɵɛɪɚɧɵ ɬɟ ɠɟ ɬɪɚɤɬɨɪɵ 

ɢ ɛɨɪɨɧɵ ɞɢɫɤɨɜɵɟ ɇɶɸ ɏɨɥɥɚɧɞ 8040+ȻȾМ-6ɯ4 (300-350 ɥ.ɫ.), Ʉ-744Ɋ4+ 

ȻȾМ-8ɯ4 (400-440 ɥ.ɫ.).  
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Ɍɚɛɥɢɰɚ 3.2 – ɋɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɵɟ ɦɚɲɢɧɵ ɞɥɹ ɨɛɪɚɛɨɬɤɢ пɨɱɜɵ, ɢɫпɨɥɶɡɭɟɦɵɟ ɧɚ ɪɚɡɥɢɱɧɵɯ пɨ 

ɢɧɬɟɧɫɢɜɧɨɫɬɢ ɬɟɯɧɨɥɨɝɢɹɯ ɜ Ɋɟɫпɭɛɥɢɤɟ Ɍɚɬɚɪɫɬɚɧ 

Ɍɟɯɧɢɤɚ 

Аɝɪɨɬɟɯɧɨɥɨɝɢɢ 

Ɉɛɵɱɧɵɟ 
(ɷɤɫɬɟɧɫɢɜɧɵɟ) 

ɗɤɨɥɨɝɢɱɟɫɤɢɟ 
(ɛɟɡ ɚɡɨɬɧɵɯ 
ɦɢɧɟɪɚɥɶɧɵɯ 

ɭɞɨɛɪɟɧɢɣ ɢ ɋɁɊ) 
ɧɨɪɦɚɥɶɧɵɟ ɢɧɬɟɧɫɢɜɧɵɟ ɬɨɱɧɨɝɨ ɡɟɦɥɟɞɟɥɢɹ 

Ɍɪɚɤɬɨɪɵ Ʌɸɛɵɟ ɬɪɚɤɬɨɪɵ ɬɹɝɨɜɨɝɨ ɤɥɚɫɫɚ ɨɬ 20 ɞɨ 80 ɤɇ 

Ɍɪɚɤɬɨɪɵ, 
ɨɫɧɚɳɟɧɧɵɟ 

ɭɫɬɪɨɣɫɬɜɨɦ ɞɥɹ 
ɬɨɱɧɨɝɨ ɜɨɠɞɟɧɢɹ, 
GPS ɧɚɜɢɝɚɰɢɟɣ, 

ɛɨɪɬɨɜɵɦ 
ɤɨɦпɶɸɬɟɪɨɦ ɢ ɞɪ. 

Ɉɛɪɚɛɨɬɤɚ 
пɨɱɜɵ 

Ɉɬɜɚɥɶɧɚɹ, ɨɛɵɱɧɚɹ 
ɦɧɨɝɨɨпɟɪɚɰɢɨɧɧɚɹ  

ɉɨɱɜɨɡɚɳɢɬɧɚɹ, 
ɤɨɦɛɢɧɢɪɨɜɚɧɧɚɹ, 

ɪɚɡɧɨɝɥɭɛɢɧɧɚɹ 

ɉɨɱɜɨɡɚɳɢɬɧɚɹ, 
ɤɨɦɛɢɧɢɪɨɜɚɧɧɚɹ, 

ɪɚɡɧɨɝɥɭɛɢɧɧɚɹ 

Ⱦɢɮɮɟɪɟɧɰɢɪɨɜɚɧɧɨ 
ɦɢɧɢɦɢɡɢɪɨɜɚɧɧɚɹ 

Ɉпɬɢɦɢɡɢɪɨɜɚɧɧɚɹ 
ɤ пɨɬɪɟɛɧɨɫɬɹɦ 

ɪɚɫɬɟɧɢɣ 

ɋɟɥɶɫɤɨɯɨɡɹ
ɣɫɬɜɟɧɧɵɟ 
ɦɚɲɢɧɵ 

Ʌɭɳɢɥɶɧɢɤɢ, 
пɥɭɝɢ, ɛɨɪɨɧɵ 
ɡɭɛɨɜɵɟ 
(ɢɝɨɥɶɱɚɬɵɟ), 
ɤɭɥɶɬɢɜɚɬɨɪɵ 
пɚɪɨɜɵɟ, ɤɚɬɤɢ ɢ 
ɞɪ. 

Ʌɭɳɢɥɶɧɢɤɢ, 
пɥɭɝɢ, ɛɨɪɨɧɵ 
ɡɭɛɨɜɵɟ 
(ɢɝɨɥɶɱɚɬɵɟ), 
ɤɭɥɶɬɢɜɚɬɨɪɵ 
пɚɪɨɜɵɟ, ɤɚɬɤɢ, 
ɤɨɦɛɢɧɢɪɨɜɚɧɧɵɟ 
ɚɝɪɟɝɚɬɵ, 
ɞɢɫɤɚɬɨɪɵ, 
ɤɭɥɶɬɢɜɚɬɨɪɵ, 
пɥɨɫɤɨɪɟɡɵ, 
ɝɥɭɛɨɤɨɪɵɯɥɢɬɟɥɢ 

Ʉɨɦɛɢɧɢɪɨɜɚɧɧɵɟ 
ɚɝɪɟɝɚɬɵ, 
ɞɢɫɤɚɬɨɪɵ, 
ɤɭɥɶɬɢɜɚɬɨɪɵ, 
пɥɨɫɤɨɪɟɡɵ, 
ɝɥɭɛɨɤɨɪɵɯɥɢɬɟɥɢ 
ɢ ɞɪ. 

Ʉɨɦɛɢɧɢɪɨɜɚɧɧɵɟ 
ɚɝɪɟɝɚɬɵ, ɞɢɫɤɚɬɨɪɵ, 
ɤɭɥɶɬɢɜɚɬɨɪɵ, 
пɥɨɫɤɨɪɟɡɵ, 
ɝɥɭɛɨɤɨɪɵɯɥɢɬɟɥɢ  ɢ 
ɞɪ. 

Ʉɨɦɛɢɧɢɪɨɜɚɧɧɵɟ 
ɚɝɪɟɝɚɬɵ, 
ɞɢɫɤɚɬɨɪɵ, 
ɤɭɥɶɬɢɜɚɬɨɪɵ, 
ɝɥɭɛɨɤɨɪɵɯɥɢɬɟɥɢ ɢ 
ɞɪ. 
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Ɍɚɛɥɢɰɚ 3.3 – ɍɞɟɥɶɧɨɟ ɫɨпɪɨɬɢɜɥɟɧɢɟ ɝɥɭɛɨɤɨɪɵɯɥɢɬɟɥɟɣ, 
пɪɢɦɟɧɹɟɦɵɯ ɜ ɊɌ ɞɥɹ ɭɝɥɭɛɥɟɧɢɹ пɚɯɨɬɧɨɝɨ ɫɥɨɹ 

Ɍɢп 
ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɨɣ 

ɦɚɲɢɧɵ 

Мɚɪɤɚ 
ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɨɣ 

ɦɚɲɢɧɵ 

Ʉɨɥɢɱɟɫɬɜɨ, 
ɲɬ. 

(2021 ɝ.) 

ɍɞɟɥɶɧɨɟ 
ɫɨпɪɨɬɢɜɥɟɧɢɟ 

пɨɱɜɵ 
ɪɚɛɨɱɢɦ 

ɨɪɝɚɧɚɦ, ɤɇ/ɦ 

 

 

Гɥɭɛɨɤɨɪɵɯɥɢɬɟɥɢ 

 

ɄɉГ-250 69 16 

SSDR H 9 13 16,5 

Гɇ-250 26 15,7 

ɄАМА ɌГɊ 45.7-300 26 14,8 

ɉГɇ-7 18 16 

ГɊ-4,5 ɒɄ 8 15,2 

ГɊ-5,4 ɒɄ 9 15,2 

ГɊ-6,3 ɒɄ 11 15,2 

 

Ɍɚɛɥɢɰɚ 3.4 – ɍɞɟɥɶɧɨɟ ɫɨпɪɨɬɢɜɥɟɧɢɟ ɞɢɫɤɨɜɵɯ ɛɨɪɨɧ, пɪɢɦɟɧɹɟɦɵɯ 
ɜ ɊɌ ɞɥɹ ɨɫɧɨɜɧɨɣ ɨɛɪɚɛɨɬɤɢ пɨɱɜɵ ɧɚ ɝɥɭɛɢɧɭ ɞɨ 15 ɫɦ 

Ɍɢп 
ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɨɣ 

ɦɚɲɢɧɵ 

Мɚɪɤɚ 
ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɨɣ 

ɦɚɲɢɧɵ 

Ʉɨɥɢɱɟɫɬɜɨ, 
ɲɬ. 

(2021 ɝ.) 

ɍɞɟɥɶɧɨɟ 
ɫɨпɪɨɬɢɜɥɟɧɢɟ 

пɨɱɜɵ 
ɪɚɛɨɱɢɦ 

ɨɪɝɚɧɚɦ, ɤɇ/ɦ 

 

 

Ⱦɢɫɤɨɜɵɟ ɨɪɭɞɢɹ 

 

ȻȾ-10 66 3,20 

ȻȾɌ-3 12 5,60 

ȻȾɌ-7 (ГȾ-7) 24 5,70 

ȻȾМ-3ɯ4 26 6,80 

ȻȾМ-4ɯ4 21 6,82 

ȻȾМ-6ɯ4 7 6,91 

ȻȾМ-8ɯ4 9 6,96 

ɉɨɱɜɵ ɥɟɫɧɵɟ ɫɟɪɵɟ ɢ ɞɟɪɧɨɜɨ-пɨɞɡɨɥɢɫɬɵɟ – ɧɚɢɛɨɥɟɟ ɬɢпɢɱɧɵɟ ɞɥɹ 

пɪɟɞɤɚɦɫɤɨɣ ɡɨɧɵ Ɋɟɫпɭɛɥɢɤɢ Ɍɚɬɚɪɫɬɚɧ.  

ɉɪɢ ɨɪɝɚɧɢɡɚɰɢɢ ɷɤɫпɥɭɚɬɚɰɢɨɧɧɨ – ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɢɫɫɥɟɞɨɜɚɧɢɣ  

ɧɟɨɛɯɨɞɢɦɨ ɨпɪɟɞɟɥɢɬɶ ɷɥɟɦɟɧɬɵ ɤɨɷɮɮɢɰɢɟɧɬɚ ɢɫпɨɥɶɡɨɜɚɧɢɹ ɜɪɟɦɟɧɢ  

ɫɦɟɧɵ, ɡɚɜɢɫɹɳɢɟ ɨɬ ɨɫɨɛɟɧɧɨɫɬɟɣ ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɨɣ ɦɚɲɢɧɵ ɢ  

ɬɪɚɤɬɨɪɚ, ɚ ɬɚɤɠɟ ɮɚɤɬɢɱɟɫɤɭɸ пɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɚɝɪɟɝɚɬɨɜ. ȼ ɫɜɹɡɢ ɫ  

ɷɬɢɦ, ɞɥɹ ɛɨɥɟɟ пɨɥɧɨɣ пɪɨɜɟɪɤɢ ɦɟɬɨɞɢɤɢ ɪɚɫɱɺɬɚ пɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɧɚ 

ɝɥɭɛɨɤɨɦ ɪɵɯɥɟɧɢɢ пɨɱɜɵ, ɨɛɴɟɤɬɚɦɢ ɢɫɫɥɟɞɨɜɚɧɢɹ ɜɵɛɪɚɧɵ ɬɪɚɤɬɨɪɚ ɢ 

ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɵɟ ɦɚɲɢɧɵ ɪɚɡɥɢɱɧɵɯ ɦɚɪɨɤ. 
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ɉɪɢ пɪɨɜɟɪɤɟ ɚɞɟɤɜɚɬɧɨɫɬɢ ɦɨɞɭɥɹ ɞɥɹ ɪɚɫɱɟɬɚ пɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ  ɜ 

ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ ɦɨɞɟɥɢ ɚɝɪɟɝɚɬɚ ɞɥɹ ɝɥɭɛɨɤɨɝɨ ɪɵɯɥɟɧɢɹ ɢ ɨɛɪɚɛɨɬɤɢ 

ɞɢɫɤɨɜɵɦɢ ɛɨɪɨɧɚɦɢ пɨɱɜɵ ɛɭɞɭɬ ɫɪɚɜɧɢɜɚɬɶɫɹ ɪɚɫɱɟɬɧɵɟ ɢ ɮɚɤɬɢɱɟɫɤɢɟ  

пɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɨɞɢɧɚɤɨɜɵɯ ɚɝɪɟɝɚɬɨɜ, ɪɚɛɨɬɚɸɳɢɯ ɜ ɚɧɚɥɨɝɢɱɧɵɯ 

ɭɫɥɨɜɢɹɯ. 

Ɍɪɚɤɬɨɪɵ ɢ ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɵɟ ɦɚɲɢɧɵ ɝɨɬɨɜɢɥɢɫɶ ɤ 

ɷɤɫпɟɪɢɦɟɧɬɚɥɶɧɵɦ ɢɫɫɥɟɞɨɜɚɧɢɹɦ, ɫɨɝɥɚɫɧɨ ɬɪɟɛɨɜɚɧɢɹɦ пɨ ɷɤɫпɥɭɚɬɚɰɢɢ 

ɬɟɯɧɢɤɢ, ɚ ɬɚɤɠɟ пɨɥɨɠɟɧɢɣ ГɈɋɌ 28305-89 [38Ж, ГɈɋɌ 7057-2001[40], 

ГɈɋɌ 31345-2007 [39]. 

3.2 Ɇɟɬɨɞɢɤɚ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɨ-ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɢɫɫɥɟɞɨɜɚɧɢɣ 

ɚɝɪɟɝɚɬɨɜ ɩɨ ɩɨɞɝɨɬɨɜɤɟ ɩɨɱɜɵ ɤ ɩɨɫɟɜɭ 

 

Ɉɞɧɚ ɢɡ ɡɚɞɚɱ ɷɤɫпɟɪɢɦɟɧɬɚɥɶɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ – пɨɥɭɱɢɬɶ 

ɢɧɮɨɪɦɚɰɢɸ ɜ ɱɢɫɥɟɧɧɨɦ ɜɢɞɟ ɞɥɹ ɜɵɹɜɥɟɧɢɹ ɮɨɪɦɭɥ: ɪɚɞɢɭɫɚ  пɨɜɨɪɨɬɚ 

ɚɝɪɟɝɚɬɨɜ – ),( VBfR пpп  ɨɬ пɚɪɚɦɟɬɪɨɜ ɚɝɪɟɝɚɬɨɜ (ɲɢɪɢɧɵ ɡɚɯɜɚɬɚ ȼɪ, 

ɫɤɨɪɨɫɬɢ пɨɜɨɪɨɬɚ Vп).  Ⱦɥɹ ɜɫɟɯ ɚɝɪɟɝɚɬɨɜ ɝɥɭɛɨɤɨɪɵɯɥɢɬɟɥɟɣ ɧɟɨɛɯɨɞɢɦɨ 

ɢɡɦɟɪɢɬɶ ɮɚɤɬɢɱɟɫɤɭɸ пɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɢɡɭɱɚɟɦɵɯ ɚɝɪɟɝɚɬɨɜ ɫ ɰɟɥɶɸ 

пɪɨɜɟɪɤɢ ɦɟɬɨɞɚ ɪɚɫɱɟɬɚ пɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɜ ɫɢɫɬɟɦɧɨɣ ɷɧɟɪɝɟɬɢɱɟɫɤɨɣ 

ɦɨɞɟɥɢ ɚɝɪɟɝɚɬɨɜ ɞɥɹ ɝɥɭɛɨɤɨɝɨ ɪɵɯɥɟɧɢɹ пɨɱɜɵ ɧɚ ɚɞɟɤɜɚɬɧɨɫɬɶ.  

ɉɟɪɟɱɢɫɥɟɧɧɵɟ ɡɚɞɚɱɢ ɦɨɝɭɬ ɛɵɬɶ ɪɟɲɟɧɵ пɪɢ ɢɫпɨɥɶɡɨɜɚɧɢɢ ɦɟɬɨɞɨɜ 

пɪɨɜɟɞɟɧɢɹ ɷɤɫпɥɭɚɬɚɰɢɨɧɧɨ-ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɨɰɟɧɤɢ ɚɝɪɟɝɚɬɨɜ пɨ ГɈɋɌ 

24055-2016 «Ɍɟɯɧɢɤɚ ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɚɹ. Мɟɬɨɞɵ ɷɤɫпɥɭɚɬɚɰɢɨɧɧɨ-

ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɨɰɟɧɤɢ» Д42].  

Ⱦɥɹ ɤɚɠɞɨɝɨ ɚɝɪɟɝɚɬɚ ɞɨɥɠɧɨ ɛɵɬɶ пɪɨɜɟɞɟɧɨ ɧɟ ɦɟɧɟɟ ɬɪɟɯ 

ɤɨɧɬɪɨɥɶɧɵɯ ɫɦɟɧ, пɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶɸ ɤɚɠɞɨɣ ɫɨɝɥɚɫɧɨ ГɈɋɌ 24055-2016 

ɧɟ ɦɟɧɟɟ 8 ɱɚɫɨɜ Д42]. 

ȼ ɯɨɞɟ ɷɤɫпɟɪɢɦɟɧɬɚɥɶɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ ɢɡɦɟɪɹɸɬɫɹ ɫɥɟɞɭɸɳɢɟ 

пɚɪɚɦɟɬɪɵ ɢ пɨɤɚɡɚɬɟɥɢ. 
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ɉɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɫɦɟɧɵ ɨпɪɟɞɟɥɹɟɬɫɹ пɭɬɟɦ ɪɟɝɢɫɬɪɚɰɢɢ ɜɪɟɦɟɧɢ 

ɟɺ ɧɚɱɚɥɚ ɢ ɤɨɧɰɚ. ɉɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɢ ɷɥɟɦɟɧɬɨɜ ɨпɟɪɚɰɢɣ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ 

пɨɫɥɟɞɨɜɚɬɟɥɶɧɨɣ ɪɟɝɢɫɬɪɚɰɢɟɣ ɜɪɟɦɟɧɢ ɧɚɱɚɥɚ ɢ  ɤɨɧɰɚ ɤɚɠɞɨɝɨ ɷɥɟɦɟɧɬɚ 

ɨпɟɪɚɰɢɢ. Ɉɬɞɟɥɶɧɵɟ ɫɨɫɬɚɜɥɹɸɳɢɟ ɜɪɟɦɟɧɢ ɡɚ ɫɦɟɧɭ ɝɪɭппɢɪɭɸɬɫɹ 

ɫɨɝɥɚɫɧɨ ɦɟɬɨɞɢɤɢ ɨпɪɟɞɟɥɟɧɢɹ ɛɚɥɚɧɫɚ ɜɪɟɦɟɧɢ ɫɦɟɧɵ. 

ɉɪɢ ɢɡɦɟɪɟɧɢɢ пɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɢ ɜɪɟɦɟɧɢ ɫɦɟɧɵ ɞɨпɭɫɤɚɟɬɫɹ 

пɨɝɪɟɲɧɨɫɬɶ 5 ɦɢɧ., ɚ ɞɥɹ ɨɬɞɟɥɶɧɵɯ ɨпɟɪɚɰɢɣ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɢɯ 

ɞɥɢɬɟɥɶɧɨɫɬɢ: ɛɨɥɟɟ 20 ɦɢɧ – 20 ɫ.; ɨɬ 1 ɞɨ 20 ɦɢɧ. – 5 ɫ.; ɨɬ 10 ɫ. ɞɨ 1ɦɢɧ. – 

2ɫ.; ɦɟɧɟɟ 10 ɫ. – 0.02 ɫ. 

ɉɨ ɦɧɨɝɨɱɢɫɥɟɧɧɵɦ ɢɡɦɟɪɟɧɢɹɦ ɜ ɬɟɱɟɧɢɟ ɫɦɟɧɵ ɨпɪɟɞɟɥɹɸɬɫɹ 

ɪɚɞɢɭɫ пɨɜɨɪɨɬɚ, ɲɢɪɢɧɚ пɨɜɨɪɨɬɧɨɣ пɨɥɨɫɵ ɢ ɞɥɢɧɚ пɨɜɨɪɨɬɚ. 

Ⱦɥɢɧɚ ɨɛɪɚɛɚɬɵɜɚɟɦɨɝɨ ɭɱɚɫɬɤɚ ɢɡɦɟɪɹɟɬɫɹ ɞɜɭɤɪɚɬɧɨ ɧɚ 

пɪɨɬɢɜɨпɨɥɨɠɧɵɯ ɫɬɨɪɨɧɚɯ ɭɱɚɫɬɤɚ ɜ ɤɨɧɰɟ ɫɦɟɧɵ; ɲɢɪɢɧɚ ɭɱɚɫɬɤɚ 

ɢɡɦɟɪɹɟɬɫɹ ɜ ɞɜɭɯ пɨпɟɪɟɱɧɵɯ ɫɟɱɟɧɢɹɯ ɧɚ ɪɚɫɫɬɨɹɧɢɢ 30-50 ɦ ɨɬ ɤɨɧɰɨɜ 

ɭɱɚɫɬɤɚ. Ɍɪɟɛɭɟɦɚɹ ɬɨɱɧɨɫɬɶ ɢɡɦɟɪɟɧɢɹ ɫɨɫɬɚɜɥɹɟɬ 1 %. 

ɋ ɬɨɱɧɨɫɬɶɸ 1 % ɨпɪɟɞɟɥɹɟɬɫɹ ɮɚɤɬɢɱɟɫɤɚɹ ɲɢɪɢɧɚ ɡɚɯɜɚɬɚ ɚɝɪɟɝɚɬɚ,  

ɤɨɬɨɪɚɹ ɢɡɦɟɪɹɟɬɫɹ ɧɟɫɤɨɥɶɤɨ ɪɚɡ ɡɚ ɫɦɟɧɭ пɭɬɟɦ ɞɟɥɟɧɢɹ ɲɢɪɢɧɵ 

ɨпɪɟɞɟɥɺɧɧɨɝɨ ɨɛɪɚɛɨɬɚɧɧɨɝɨ ɭɱɚɫɬɤɚ ɧɚ ɱɢɫɥɨ пɪɨɯɨɞɨɜ ɚɝɪɟɝɚɬɚ.  

Гɥɭɛɢɧɚ ɨɛɪɚɛɨɬɤɢ ɢɡɦɟɪɹɟɬɫɹ ɥɢɧɟɣɤɨɣ ɝɥɭɛɢɧɨɦɟɪɨɦ ɜ ɧɚɱɚɥɟ, 

ɫɟɪɟɞɢɧɟ ɢ ɤɨɧɰɟ ɫɦɟɧɵ ɧɚ ɪɚɫɫɬɨɹɧɢɢ ɧɟ ɦɟɧɟɟ 30 ɦ ɨɬ ɤɨɧɰɚ ɭɱɚɫɬɤɚ. 

Ʉɨɥɢɱɟɫɬɜɨ ɢɡɦɟɪɟɧɢɣ ɧɚ ɤɚɠɞɨɣ ɫɬɨɪɨɧɟ ɞɨɥɠɧɨ ɛɵɬɶ ɧɟ ɦɟɧɟɟ 20, 

ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɬɨɱɤɚɦɢ ɢɡɦɟɪɟɧɢɣ 1...2 ɦ,  пɨɝɪɟɲɧɨɫɬɶ 5 %. 

ɋɪɟɞɧɹɹ ɫɤɨɪɨɫɬɶ ɞɜɢɠɟɧɢɹ ɬɪɚɤɬɨɪɚ ɧɚ пɭɬɢ ɧɟ ɦɟɧɟɟ ɱɟɦ 50 ɦ 

ɨпɪɟɞɟɥɹɟɬɫɹ ɜ ɧɚɱɚɥɟ, ɜ ɫɟɪɟɞɢɧɟ, ɜ ɤɨɧɰɟ ɫɦɟɧɵ пɪɢ ɞɜɢɠɟɧɢɢ ɬɪɚɤɬɨɪɚ ɫ 

ɭɫɬɚɧɨɜɢɜɲɟɣɫɹ ɧɚɝɪɭɡɤɨɣ ɜ пɪɹɦɨɦ ɢ ɨɛɪɚɬɧɨɦ ɧɚпɪɚɜɥɟɧɢɹɯ, пɭɬɟɦ 

ɞɟɥɟɧɢɹ пɪɨɣɞɟɧɧɨɝɨ ɪɚɫɫɬɨɹɧɢɹ ɧɚ ɜɪɟɦɹ пɪɨɯɨɠɞɟɧɢɹ пɭɬɢ. 

ɋɪɟɞɧɸɸ ɫɤɨɪɨɫɬɶ пɨɜɨɪɨɬɚ ɜɵɱɢɫɥɹɟɦ ɞɟɥɟɧɢɟɦ ɞɥɢɧɵ пɨɜɨɪɨɬɚ ɧɚ 

ɜɪɟɦɹ, ɧɟɨɛɯɨɞɢɦɨɟ ɧɚ пɨɜɨɪɨɬ. 
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ɋɨɝɥɚɫɧɨ ɬɪɟɛɨɜɚɧɢɹɦ ГɈɋɌ 20915-2011 «ɂɫпɵɬɚɧɢɹ 

ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɨɣ ɬɟɯɧɢɤɢ. Мɟɬɨɞɵ ɨпɪɟɞɟɥɟɧɢɹ ɭɫɥɨɜɢɣ ɢɫпɵɬɚɧɢɣ» 

ɨпɪɟɞɟɥɹɟɦ ɬɜɺɪɞɨɫɬɶ ɢ ɜɥɚɠɧɨɫɬɶ пɨɱɜɵ [43]. 

ɇɟ ɦɟɧɟɟ ɱɟɦ ɜ ɞɟɫɹɬɢɤɪɚɬɧɨɣ пɨɜɬɨɪɧɨɫɬɢ ɢɡɦɟɪɹɟɬɫɹ ɪɚɞɢɭɫ 

пɨɜɨɪɨɬɚ пɪɢ ɪɚɡɥɢɱɧɵɯ ɡɧɚɱɟɧɢɹɯ ɲɢɪɢɧɵ ɡɚɯɜɚɬɚ ɢ ɫɤɨɪɨɫɬɢ 

пɨɱɜɨɨɛɪɚɛɚɬɵɜɚɸɳɟɝɨ ɚɝɪɟɝɚɬɚ. 

Ⱦɥɹ ɢɡɦɟɪɟɧɢɣ пɪɢɦɟɧɹɟɬɫɹ 20 ɦ  ɪɭɥɟɬɤɚ ɫ ɦɟɬɚɥɥɢɱɟɫɤɨɣ ɥɟɧɬɨɣ, 

ɝɥɭɛɢɧɨɦɟɪ, ɢɡɝɨɬɨɜɥɟɧɧɵɣ ɢɡ ɦɟɬɚɥɥɢɱɟɫɤɨɣ ɥɢɧɟɣɤɢ, ɫɟɤɭɧɞɨɦɟɪ, ɜɟɲɤɢ. 

Ɉɛɨɫɧɨɜɚɧɢɟ ɤɨɦпɥɟɤɫɚ пɨɤɚɡɚɬɟɥɟɣ ɜɧɟɲɧɢɯ ɭɫɥɨɜɢɣ, пɨɞɜɟɪɝɚɟɦɵɯ 

ɤɨɧɬɪɨɥɸ, ɢɫɯɨɞɢɬ ɢɡ ɢɯ ɜɥɢɹɧɢɹ ɧɚ ɪɚɛɨɬɭ ɚɝɪɟɝɚɬɨɜ.  

ɍɤɥɨɧ пɨɥɹ ɧɟ ɞɨɥɠɟɧ пɪɟɜɵɲɚɬɶ  2 %, пɨɥɟ ɞɨɥɠɧɨ ɛɵɬɶ пɪɚɜɢɥɶɧɨɣ 

ɮɨɪɦɵ, ɛɟɡ ɫɬɨɥɛɨɜ, ɤɚɦɧɟɣ ɢ ɞɪɭɝɢɯ пɪɟпɹɬɫɬɜɢɣ. Ɍɢп пɨɱɜɵ ɧɚɢɛɨɥɟɟ 

ɪɚɫпɪɨɫɬɪɚɧɟɧɧɵɣ ɜ ɪɟɫпɭɛɥɢɤɟ Ɍɚɬɚɪɫɬɚɧ - ɫɟɪɵɟ ɥɟɫɧɵɟ, пɨ 

ɦɟɯɚɧɢɱɟɫɤɨɦɭ ɫɨɫɬɚɜɭ - ɫɪɟɞɧɟɫɭɝɥɢɧɢɫɬɵɟ.  

3.3 Ɇɟɬɨɞɢɤɚ ɨɛɪɚɛɨɬɤɢ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ ɞɚɧɧɵɯ 

Ɉɛɪɚɛɨɬɤɚ ɷɤɫпɟɪɢɦɟɧɬɚɥɶɧɵɯ ɞɚɧɧɵɯ пɪɨɜɨɞɢɬɫɹ ɦɟɬɨɞɚɦɢ 

ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ ɫɬɚɬɢɫɬɢɤɢ ɫ ɢɫпɨɥɶɡɨɜɚɧɢɟɦ ɤɨɦпɶɸɬɟɪɧɵɯ пɪɨɝɪɚɦɦ.  

ɉɪɢ ɨɛɪɚɛɨɬɤɟ ɪɟɡɭɥɶɬɚɬɨɜ ɚɝɪɨɬɟɯɧɢɱɟɫɤɨɣ ɨɰɟɧɤɢ ɪɚɛɨɬɵ ɚɝɪɟɝɚɬɨɜ 

ɞɥɹ пɨɞɝɨɬɨɜɤɢ пɨɱɜɵ ɤ пɨɫɟɜɭ ɜɵɱɢɫɥɹɟɦ ɫɪɟɞɧɟɤɜɚɞɪɚɬɢɱɟɫɤɢɟ 

ɨɬɤɥɨɧɟɧɢɹ, ɤɨɷɮɮɢɰɢɟɧɬɵ ɜɚɪɢɚɰɢɢ ɢɡɦɟɪɟɧɧɵɯ пɨɤɚɡɚɬɟɥɟɣ, ɚ ɬɚɤɠɟ 

ɪɚɫɫɱɢɬɵɜɚɟɦ ɢɯ ɨɬɤɥɨɧɟɧɢɹ ɨɬ ɡɚɞɚɧɧɨɣ ɜɟɥɢɱɢɧɵ ɢ ɫɪɚɜɧɢɜɚɟɦ ɫ 

ɧɨɪɦɚɬɢɜɧɵɦɢ ɡɧɚɱɟɧɢɹɦɢ ɞɨпɭɫɬɢɦɵɯ ɨɬɤɥɨɧɟɧɢɣ. ɉɨ ɨɬɤɥɨɧɟɧɢɹɦ 

пɨɤɚɡɚɬɟɥɟɣ ɨɬ ɧɨɪɦɚɬɢɜɧɵɯ ɡɧɚɱɟɧɢɣ ɧɚɯɨɞɢɦ ɞɨпɭɫɬɢɦɵɟ пɪɟɞɟɥɵ 

ɪɚɛɨɱɟɣ ɫɤɨɪɨɫɬɢ ɚɝɪɟɝɚɬɨɜ. 

ɉɪɢ ɨпɪɟɞɟɥɟɧɢɢ ɷɦпɢɪɢɱɟɫɤɢɯ ɡɚɜɢɫɢɦɨɫɬɟɣ k ɨɬ ɫɤɨɪɨɫɬɢ МɌА, 

ɜɧɚɱɚɥɟ пɪɨɜɨɞɢɬɫɹ пɪɟɞɜɚɪɢɬɟɥɶɧɚɹ ɨɛɪɚɛɨɬɤɚ ɷɤɫпɟɪɢɦɟɧɬɚɥɶɧɵɯ ɞɚɧɧɵɯ, 

ɜɤɥɸɱɚɸɳɚɹ: 

1) ɜɵɱɢɫɥɟɧɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɷɦпɢɪɢɱɟɫɤɢɯ ɪɚɫпɪɟɞɟɥɟɧɢɣ; 
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2) пɪɨɜɟɪɤɚ ɝɢпɨɬɟɡɵ ɧɨɪɦɚɥɶɧɨɫɬɢ ɪɚɫпɪɟɞɟɥɟɧɢɣ; 

3) пɨɞɫɱɟɬ, пɨ ɪɟɡɭɥɶɬɚɬɚɦ ɜɫɟɯ пɨɜɬɨɪɧɨɫɬɟɣ, ɫɪɟɞɧɢɯ ɡɧɚɱɟɧɢɣ 

ɢɡɦɟɪɟɧɧɵɯ пɨɤɚɡɚɬɟɥɟɣ, пɟɪɟɜɨɞ пɨɤɚɡɚɬɟɥɟɣ ɱɟɪɟɡ ɦɚɫɲɬɚɛ ɜ ɧɚɬɭɪɚɥɶɧɵɣ 

ɜɢɞ ɢ пɨɞɫɱɟɬ ɡɧɚɱɟɧɢɣ k , ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɤɚɠɞɨɦɭ ɡɧɚɱɟɧɢɸ ɫɤɨɪɨɫɬɢ ɢ 

ɲɢɪɢɧɵ ɡɚɯɜɚɬɚ. 

Ɍɨɥɶɤɨ пɨɫɥɟ ɷɬɨɝɨ ɦɟɬɨɞɨɦ ɧɚɢɦɟɧɶɲɢɯ ɤɜɚɞɪɚɬɨɜ ɨпɪɟɞɟɥɹɸɬɫɹ ɢɯ 

ɤɨɪɪɟɥɹɰɢɨɧɧɨ – ɪɟɝɪɟɫɫɢɨɧɧɵɟ ɡɚɜɢɫɢɦɨɫɬɢ. 

ȼɵɱɢɫɥɟɧɢɟ ɷɦпɢɪɢɱɟɫɤɢɯ ɪɚɫпɪɟɞɟɥɟɧɢɣ ɢ пɪɨɜɟɪɤɚ ɝɢпɨɬɟɡɵ 

ɧɨɪɦɚɥɶɧɨɫɬɢ пɪɨɢɡɜɨɞɢɬɫɹ ɜ ɫɥɟɞɭɸɳɟɣ пɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ Д44-46]: 

1. Ɉпɪɟɞɟɥɟɧɢɟ ɫɪɟɞɧɟɝɨ ɤɜɚɞɪɚɬɢɱɟɫɤɨɝɨ X :  

n

i
iX

nX
1

1 ;                                              (18) 

 ni ,1 .                                                  (19) 

2. Ɉпɪɟɞɟɥɟɧɢɟ ɞɢɫпɟɪɫɢɢ ɷɦпɢɪɢɱɟɫɤɨɝɨ ɪɚɫпɪɟɞɟɥɟɧɢɹ (ɧɟ-

ɫɦɟɳɟɧɧɚɹ ɨɰɟɧɤɚ): 

1

2
2 1

1

n

i
iXS Xn

                                    (20) 

3. ȼɵɛɨɪɨɱɧɨɟ ɫɪɟɞɧɟɤɜɚɞɪɚɬɢɱɟɫɤɨɟ ɨɬɤɥɨɧɟɧɢɟ: 

SS
2

.                                                    (21) 

4. Ɋɚɡɦɚɯ ɜɚɪɶɢɪɨɜɚɧɢɹ: 

max minR X X                                         (22)            

Ɍɚɤ ɤɚɤ ɨпɵɬɧɵɯ ɞɚɧɧɵɯ ɦɧɨɝɨ, ɬɨ ɞɥɹ ɨɰɟɧɤɢ ɧɨɪɦɚɥɶɧɨɫɬɢ 

ɪɚɫпɪɟɞɟɥɟɧɢɹ ɢɫпɨɥɶɡɨɜɚɧ ɭпɪɨɳɟɧɧɵɣ ɦɟɬɨɞ, ɫɨɤɪɚɳɚɸɳɢɣ ɜɪɟɦɹ 

ɨɛɪɚɛɨɬɤɢ. ɉɨɞɫɱɢɬɵɜɚɸɬ ɨɬɧɨɲɟɧɢɟ SR / ɢ ɫɨпɨɫɬɚɜɥɹɸɬ ɫ ɤɪɢɬɢɱɟɫɤɢɦɢ 

ɜɟɪɯɧɢɦɢ ɢ ɧɢɠɧɢɦɢ ɝɪɚɧɢɰɚɦɢ ɷɬɨɝɨ ɨɬɧɨɲɟɧɢɹ, пɪɢɜɟɞɟɧɧɵɦɢ ɜ ɬɚɛɥɢɰɚɯ 

[44Ж. ȿɫɥɢ SR /  ɦɟɧɶɲɟ ɧɢɠɧɟɣ ɢɥɢ ɛɨɥɶɲɟ ɜɟɪɯɧɟɣ ɝɪɚɧɢɰɵ, ɬɨ 

ɧɨɪɦɚɥɶɧɨɫɬɶ ɪɚɫпɪɟɞɟɥɟɧɢɹ пɨɞ ɜɨпɪɨɫɨɦ. ȼɚɠɧɨ, ɱɬɨɛɵ ɷɬɨ ɭɫɥɨɜɢɟ 

ɫɨɛɥɸɞɚɥɨɫɶ пɪɢ  ɪ=0,10 (10% ɭɪɨɜɟɧɶ ɡɧɚɱɢɦɨɫɬɢ). ȼ ɫɥɭɱɚɟ 
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ɨɬɪɢɰɚɬɟɥɶɧɨɝɨ ɪɟɡɭɥɶɬɚɬɚ, ɝɢпɨɬɟɡɭ ɨ ɧɨɪɦɚɥɶɧɨɫɬɢ ɪɚɫпɪɟɞɟɥɟɧɢɹ 

ɠɟɥɚɬɟɥɶɧɨ пɪɨɜɟɪɢɬɶ пɨ 
2

- ɤɪɢɬɟɪɢɸ, ɞɥɹ ɤɨɬɨɪɨɝɨ ɫɨɫɬɚɜɥɟɧɚ пɪɨɝɪɚɦɦɚ 

ɪɚɫɱɺɬɚ ɧɚ ɗȼМ. 

Ɉɛɪɚɛɨɬɤɚ ɞɚɧɧɵɯ ɷɤɫпɥɭɚɬɚɰɢɨɧɧɨ – ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɢɫɫɥɟɞɨɜɚɧɢɣ 

ɚɝɪɟɝɚɬɨɜ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɨɛɪɚɛɨɬɤɟ ɧɚɛɥɸɞɚɬɟɥɶɧɵɯ ɥɢɫɬɨɜ ɫ ɰɟɥɶɸ 

ɨпɪɟɞɟɥɟɧɢɹ ɫɪɟɞɧɢɯ ɡɧɚɱɟɧɢɣ tпɫ, tɦ пɨ ɪɟɡɭɥɶɬɚɬɚɦ пɨɜɬɨɪɧɨɫɬɟɣ, ɚ ɬɚɤɠɟ 

ɞɥɹ пɨɞɫɱɟɬɚ ɤɨɷɮɮɢɰɢɟɧɬɚ ɢɫпɨɥɶɡɨɜɚɧɢɹ ɜɪɟɦɟɧɢ ɫɦɟɧɵ ɢ 

пɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɚɝɪɟɝɚɬɨɜ ɡɚ ɱɚɫ ɜɪɟɦɟɧɢ ɫɦɟɧɵ ɫɨɝɥɚɫɧɨ ɬɪɟɛɨɜɚɧɢɹɦ, 

пɪɢɜɟɞɟɧɧɵɦ ɜ ɥɢɬɟɪɚɬɭɪɟ. 

Ʉɪɨɦɟ ɷɬɨɝɨ ɧɟɨɛɯɨɞɢɦɨ ɜɵɹɜɢɬɶ ɷɦпɢɪɢɱɟɫɤɢɟ ɡɚɜɢɫɢɦɨɫɬɢ Rп ɨɬ 

ɲɢɪɢɧɵ ɡɚɯɜɚɬɚ ɢ ɫɤɨɪɨɫɬɢ пɨɜɨɪɨɬɚ ɚɝɪɟɝɚɬɚ, ɚ ɬɚɤɠɟ ɡɚɜɢɫɢɦɨɫɬɢ  tпɫ, tɦ ɨɬ 

ɲɢɪɢɧɵ ɡɚɯɜɚɬɚ ɚɝɪɟɝɚɬɨɜ ɦɟɬɨɞɨɦ ɤɨɪɪɟɥɹɰɢɨɧɧɨ-ɪɟɝɪɟɫɫɢɨɧɧɨɝɨ ɚɧɚɥɢɡɚ 

[44]. 

ȼɵɜɨɞɵ 

ɉɪɨɝɪɚɦɦɚ ɢ ɦɟɬɨɞɢɤɚ ɷɤɫпɟɪɢɦɟɧɬɚɥɶɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ, ɢɫɯɨɞɹɬ ɢɡ 
ɬɟɨɪɟɬɢɱɟɫɤɢɯ ɢɫɫɥɟɞɨɜɚɧɢɣ. ȼɨпɪɨɫɵ, ɪɚɫɫɦɨɬɪɟɧɧɵɟ ɜ ɞɚɧɧɨɣ ɝɥɚɜɟ, 
ɦɨɠɧɨ ɫɜɟɫɬɢ ɜ ɫɥɟɞɭɸɳɢɟ ɨɛɳɢɟ ɜɵɜɨɞɵ. 

1. ɉɪɨɝɪɚɦɦɨɣ пɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ: ɨпɪɟɞɟɥɟɧɢɟ ɞɨпɭɫɬɢɦɵɯ 
ɚɝɪɨɬɟɯɧɢɤɨɣ пɪɟɞɟɥɨɜ ɪɚɛɨɱɟɣ ɫɤɨɪɨɫɬɢ пɨ ɨɬɤɥɨɧɟɧɢɹɦ пɨɤɚɡɚɬɟɥɟɣ 
ɤɚɱɟɫɬɜɚ пɨɱɜɨɨɛɪɚɛɨɬɤɢ ɨɬ ɡɚɞɚɧɧɵɯ ɡɧɚɱɟɧɢɣ ɢ ɫɪɚɜɧɟɧɢɹ ɫ ɞɨпɭɫɬɢɦɵɦ 
ɨɬɤɥɨɧɟɧɢɟɦ; пɪɨɜɟɞɟɧɢɟ ɷɤɫпɥɭɚɬɚɰɢɨɧɧɨ – ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɢɫɫɥɟɞɨɜɚɧɢɣ  
ɚɝɪɟɝɚɬɨɜ ɞɥɹ ɨпɪɟɞɟɥɟɧɢɹ ɧɟɤɨɬɨɪɵɯ ɡɚɜɢɫɢɦɨɫɬɟɣ ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ ɦɨɞɟɥɢ 
МɌА (ɪɚɞɢɭɫɚ пɨɜɨɪɨɬɚ ɚɝɪɟɝɚɬɚ, ɞɥɢɧɵ пɨɜɨɪɨɬɚ ɢ ɲɢɪɢɧɵ пɨɜɨɪɨɬɧɨɣ 
пɨɥɨɫɵ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɲɢɪɢɧɵ ɡɚɯɜɚɬɚ ɢ ɫɤɨɪɨɫɬɢ ɚɝɪɟɝɚɬɨɜ 
ɝɥɭɛɨɤɨɪɵɯɥɢɬɟɥɟɣ ɢ ɞɢɫɤɚɬɨɪɨɜ) ɢ ɮɚɤɬɢɱɟɫɤɨɣ пɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ 
ɚɝɪɟɝɚɬɨɜ;  

2. Ɉɛɨɫɧɨɜɚɧɨ ɨɛɳɟɟ ɤɨɥɢɱɟɫɬɜɨ пɨɜɬɨɪɧɨɫɬɟɣ пɪɢ пɪɨɜɟɞɟɧɢɢ 
ɷɧɟɪɝɨɨɰɟɧɤɢ ɚɝɪɟɝɚɬɨɜ – ɲɟɫɬɢɤɪɚɬɧɚɹ пɨɜɬɨɪɧɨɫɬɶ, ɜ ɨɫɬɚɥɶɧɵɯ ɨпɵɬɚɯ 
пɨɜɬɨɪɧɨɫɬɶ ɨпɪɟɞɟɥɟɧɚ ɫɨɝɥɚɫɧɨ ɬɪɟɛɨɜɚɧɢɹɦ ɫɬɚɧɞɚɪɬɨɜ ɧɚ ɨɛɟɫпɟɱɟɧɢɟ 
ɬɨɱɧɨɫɬɢ ɪɟɡɭɥɶɬɚɬɨɜ ɢɡɦɟɪɟɧɢɣ, ɧɨ ɧɟ ɦɟɧɟɟ ɱɟɦ ɬɪɟɯɤɪɚɬɧɚɹ. 

3. Ɉɛɨɫɧɨɜɚɧɚ ɦɟɬɨɞɢɤɚ ɨɛɪɚɛɨɬɤɢ ɷɤɫпɟɪɢɦɟɧɬɚɥɶɧɵɯ ɞɚɧɧɵɯ. 
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4 ɊȿɁɍɅɖɌȺɌɕ ɗɄɋɉȿɊɂɆȿɇɌȺɅɖɇɕɏ ɂɋɋɅȿȾɈȼȺɇɂɃ 

4.1 Ɋɟɡɭɥɶɬɚɬɵ ɚɝɪɨɬɟɯɧɢɱɟɫɤɨɣ ɢ ɷɧɟɪɝɟɬɢɱɟɫɤɨɣ ɨɰɟɧɤɢ 

ɩɨɱɜɨɨɛɪɚɛɚɬɵɜɚɸɳɢɯ ɚɝɪɟɝɚɬɨɜ 

Аɝɪɨɬɟɯɧɢɱɟɫɤɚɹ ɨɰɟɧɤɚ ɚɝɪɟɝɚɬɨɜ ɞɥɹ ɨɫɧɨɜɧɨɣ ɨɛɪɚɛɨɬɤɢ пɨɱɜɵ 

пɪɨɜɟɞɟɧɚ ɫ ɰɟɥɶɸ ɜɵɹɜɥɟɧɢɹ ɞɨпɭɫɬɢɦɵɯ пɪɟɞɟɥɨɜ ɪɚɛɨɱɟɣ ɫɤɨɪɨɫɬɢ 

ɚɝɪɟɝɚɬɨɜ ɞɥɹ ɝɥɭɛɨɤɨɝɨ ɪɵɯɥɟɧɢɹ пɨɱɜɵ ɢ ɞɢɫɤɚɬɨɪɨɜ. 

 

Ɋɢɫɭɧɨɤ 4.1 – ɇɶɸ ɏɨɥɥɚɧɞ 8040 ɫ ɝɥɭɛɨɤɨɪɵɯɥɢɬɟɥɟɦ 

 

Ⱦɨпɭɫɬɢɦɵɟ пɪɟɞɟɥɵ ɪɚɛɨɱɟɣ ɫɤɨɪɨɫɬɢ ɚɝɪɟɝɚɬɨɜ ɨпɪɟɞɟɥɹɥɢɫɶ пɨ 

пɨɤɚɡɚɬɟɥɹɦ ɚɝɪɨɬɟɯɧɢɱɟɫɤɢɯ ɬɪɟɛɨɜɚɧɢɣ ɧɚ ɤɚɱɟɫɬɜɨ ɜɵпɨɥɧɟɧɢɹ ɨпɟɪɚɰɢɣ. 

ɇɚ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɨпɟɪɚɰɢɢ ɜɵɹɜɥɹɥɨɫɶ ɨɬɤɥɨɧɟɧɢɟ ɨɬ ɡɚɞɚɧɧɵɯ 

ɬɪɟɛɨɜɚɧɢɣ ɝɥɭɛɢɧɵ ɨɛɪɚɛɨɬɤɢ, ɝɪɟɛɧɢɫɬɨɫɬɢ ɢ ɫɬɟпɟɧɢ ɤɪɨɲɟɧɢɹ пɨɱɜɵ пɪɢ 

ɢɡɦɟɧɟɧɢɢ ɫɤɨɪɨɫɬɢ ɨɬ 5 ɞɨ 15 ɤɦ/ɱ, ɬɚɛɥɢɰɚ 4.1. 
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Ɋɢɫɭɧɨɤ 4.2 – Ɍɪɚɤɬɨɪ Ʉ-744Ɋ4 ɫ ɝɥɭɛɨɤɨɪɵɯɥɢɬɟɥɟɦ ГɊ-6,3 ɒɄ 

 

Ɋɢɫɭɧɨɤ 4.3 – ɇɶɸ ɏɨɥɥɚɧɞ 8040 ɫ ɞɢɫɤɚɬɨɪɨɦ ȻȾМ-6ɯ4 

 

Ɋɢɫɭɧɨɤ 4.4 – Ɍɪɚɤɬɨɪ Ʉ-744Ɋ4 ɫ ɞɢɫɤɚɬɨɪɨɦ ȻȾМ-8ɯ4 
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Ɍɚɛɥɢɰɚ 4.1 - Ɉɫɧɨɜɧɵɟ ɚɝɪɨɬɟɯɧɢɱɟɫɤɢɟ пɨɤɚɡɚɬɟɥɢ ɪɚɛɨɬɵ ɚɝɪɟɝɚɬɨɜ 

ɞɥɹ ɝɥɭɛɨɤɨɣ ɨɛɪɚɛɨɬɤɢ пɨɱɜɵ 

ɇɶɸ ɏɨɥɥɚɧɞ 8040+ ГɊ-5,4 ɒɄ  

 

Ⱦɨпɭɫɤ 
ɉɨɤɚɡɚɬɟɥɢ 

 

ɋɤɨɪɨɫɬɶ, ɤɦ/ɱ 

5,4 8,3 11,6 14,2 

Ɂɚɞɚɧɧɚɹ ɝɥɭɛɢɧɚ ɨɛɪɚɛɨɬɤɢ, ɫɦ 30,00 30,00 30,00 30,00  

ɋɪɟɞɧɹɹ ɝɥɭɛɢɧɚ ɨɛɪɚɛɨɬɤɢ, ɫɦ. 29,32 28,45 28,23 27,79  

ɋɪɟɞɧɟɟ ɤɜɚɞɪɚɬɢɱɟɫɤɨɟ 

ɨɬɤɥɨɧɟɧɢɟ, ɫɦ. 2,2 2,1 2,5 2,9 3 ɫɦ 

Ʉɨɷɮɮɢɰɢɟɧɬ ɜɚɪɢɚɰɢɢ,  % 7,47 7,33 8,79 10,42  

Гɪɟɛɧɢɫɬɨɫɬɶ пɨɜɟɪɯɧɨɫɬɢ пɨɱɜɵ, ɫɦ 4,18 3,79 3,58 3,22 <5ɫɦ 

ɉɨɞɪɟɡɚɧɢɟ ɫɨɪɧɨɣ ɪɚɫɬɢɬɟɥɶɧɨɫɬɢ, % 100% 100% 100% 100% 100% 

Ʉɪɨɲɟɧɢɟ пɨɱɜɵ, % (ɪɚɡɦɟɪ ɤɨɦɤɨɜ ɨɬ 1 ɞɨ 
25 ɦɦ) 86,4 89,23 91,12 92,21 85±5% 

ɍɞɟɥɶɧɨɟ ɬɹɝɨɜɨɟ ɫɨпɪɨɬɢɜɥɟɧɢɟ 
ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɨɣ ɦɚɲɢɧɵ, ɤɇ/ɦ 

13,6 13,9 14,3 15,4 – 

ɋɪɟɞɧɟɟ ɤɜɚɞɪɚɬɢɱɟɫɤɨɟ 

ɨɬɤɥɨɧɟɧɢɟ, ɤɇ/ɦ 
0,45 0,48 0,51 0,54 – 

Ʉ-744Ɋ4 + ГɊ-6,3 ɒɄ  

 

Ⱦɨпɭɫɤ ɉɨɤɚɡɚɬɟɥɢ 

 

ɋɤɨɪɨɫɬɶ, ɤɦ/ɱ 

5,5 7,9 11,4 13,9 

Ɂɚɞɚɧɧɚɹ ɝɥɭɛɢɧɚ ɨɛɪɚɛɨɬɤɢ, ɫɦ 30 30 30 30  

ɋɪɟɞɧɹɹ ɝɥɭɛɢɧɚ ɨɛɪɚɛɨɬɤɢ, ɫɦ. 29,79 29,33 28,89 28,88  

ɋɪɟɞɧɟɟ ɤɜɚɞɪɚɬɢɱɟɫɤɨɟ 

ɨɬɤɥɨɧɟɧɢɟ, ɫɦ. 1,89 2,01 2,23 2,45 3 ɫɦ 

Ʉɨɷɮɮɢɰɢɟɧɬ ɜɚɪɢɚɰɢɢ,  % 6,34 6,81 7,71 8,49  

Гɪɟɛɧɢɫɬɨɫɬɶ пɨɜɟɪɯɧɨɫɬɢ пɨɱɜɵ, ɫɦ 3,96 3,49 3,41 2,87 <5ɫɦ 

ɉɨɞɪɟɡɚɧɢɟ ɫɨɪɧɨɣ ɪɚɫɬɢɬɟɥɶɧɨɫɬɢ, % 100% 100% 100% 100% 100% 

Ʉɪɨɲɟɧɢɟ пɨɱɜɵ, % (ɪɚɡɦɟɪ ɤɨɦɤɨɜ ɨɬ 1 
ɞɨ 25 ɦɦ) 85,2 86,9 91,3 92,4 85±5% 

ɍɞɟɥɶɧɨɟ ɬɹɝɨɜɨɟ ɫɨпɪɨɬɢɜɥɟɧɢɟ 
ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɨɣ ɦɚɲɢɧɵ, ɤɇ/ɦ 

12,7 13,0 14,2 14,8 – 

ɋɪɟɞɧɟɟ ɤɜɚɞɪɚɬɢɱɟɫɤɨɟ 

ɨɬɤɥɨɧɟɧɢɟ, ɤɇ/ɦ 
0,45 0,52 0,57 0,58 – 
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Ɍɚɛɥɢɰɚ 4.2 - Ɉɫɧɨɜɧɵɟ ɚɝɪɨɬɟɯɧɢɱɟɫɤɢɟ пɨɤɚɡɚɬɟɥɢ ɪɚɛɨɬɵ ɚɝɪɟɝɚɬɨɜ 
ɫ ɞɢɫɤɨɜɵɦɢ ɨɪɭɞɢɹɦɢ 

ɇɶɸ ɏɨɥɥɚɧɞ 8040+ ȻȾМ-6ɯ4  

 

Ⱦɨпɭɫɤ 
ɉɨɤɚɡɚɬɟɥɢ 

 

ɋɤɨɪɨɫɬɶ, ɤɦ/ɱ 

5,7 8,3 11,2 13,9 

Ɂɚɞɚɧɧɚɹ ɝɥɭɛɢɧɚ ɨɛɪɚɛɨɬɤɢ, ɫɦ 15 15 15 15  

ɋɪɟɞɧɹɹ ɝɥɭɛɢɧɚ ɨɛɪɚɛɨɬɤɢ, ɫɦ. 14,5 14,6 14,3 13,8  

ɋɪɟɞɧɟɟ ɤɜɚɞɪɚɬɢɱɟɫɤɨɟ 

ɨɬɤɥɨɧɟɧɢɟ, ɫɦ. 1,8 2,0 2,4 2,9 3 ɫɦ 

Ʉɨɷɮɮɢɰɢɟɧɬ ɜɚɪɢɚɰɢɢ,  % 7,47 7,33 8,79 10,42  

Гɪɟɛɧɢɫɬɨɫɬɶ пɨɜɟɪɯɧɨɫɬɢ пɨɱɜɵ, ɫɦ 3,89 3,32 3,09 2,98 <5ɫɦ 

ɉɨɞɪɟɡɚɧɢɟ ɫɨɪɧɨɣ ɪɚɫɬɢɬɟɥɶɧɨɫɬɢ, % 100% 100% 100% 100% 100% 

Ʉɪɨɲɟɧɢɟ пɨɱɜɵ, % (ɪɚɡɦɟɪ ɤɨɦɤɨɜ ɨɬ 1 
ɞɨ 25 ɦɦ) 86,3 89,8 90,1 91,2 85±5% 

ɍɞɟɥɶɧɨɟ ɬɹɝɨɜɨɟ ɫɨпɪɨɬɢɜɥɟɧɢɟ 
ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɨɣ ɦɚɲɢɧɵ, ɤɇ/ɦ 

6,1 6,7 7,1 7,5 – 

ɋɪɟɞɧɟɟ ɤɜɚɞɪɚɬɢɱɟɫɤɨɟ 

ɨɬɤɥɨɧɟɧɢɟ, ɤɇ/ɦ 
0,42 0,44 0,49 0,52 – 

Ʉ-744Ɋ4 + ȻȾМ-8ɯ4  

 

Ⱦɨпɭɫɤ ɉɨɤɚɡɚɬɟɥɢ 

 

ɋɤɨɪɨɫɬɶ, ɤɦ/ɱ 

5,8 8,4 11,4 13,7 

Ɂɚɞɚɧɧɚɹ ɝɥɭɛɢɧɚ ɨɛɪɚɛɨɬɤɢ, ɫɦ 15 15 15 15  

ɋɪɟɞɧɹɹ ɝɥɭɛɢɧɚ ɨɛɪɚɛɨɬɤɢ, ɫɦ. 14,8 14,6 14,3 13,8  

ɋɪɟɞɧɟɟ ɤɜɚɞɪɚɬɢɱɟɫɤɨɟ 

ɨɬɤɥɨɧɟɧɢɟ, ɫɦ. 2,01 2,04 2,31 2,48 3 ɫɦ 

Ʉɨɷɮɮɢɰɢɟɧɬ ɜɚɪɢɚɰɢɢ,  % 6,33 6,83 7,69 8,51  

Гɪɟɛɧɢɫɬɨɫɬɶ пɨɜɟɪɯɧɨɫɬɢ пɨɱɜɵ, ɫɦ 3,89 3,3 3,22 2,87 <5ɫɦ 

ɉɨɞɪɟɡɚɧɢɟ ɫɨɪɧɨɣ ɪɚɫɬɢɬɟɥɶɧɨɫɬɢ, % 100% 100% 100% 100% 100% 

Ʉɪɨɲɟɧɢɟ пɨɱɜɵ, % (ɪɚɡɦɟɪ ɤɨɦɤɨɜ ɨɬ 1 
ɞɨ 25 ɦɦ) 85,3 87,5 91,7 92,9 85±5% 

ɍɞɟɥɶɧɨɟ ɬɹɝɨɜɨɟ ɫɨпɪɨɬɢɜɥɟɧɢɟ 
ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɨɣ ɦɚɲɢɧɵ, ɤɇ/ɦ 

6,24 6,67 7,20 7,49 – 

ɋɪɟɞɧɟɟ ɤɜɚɞɪɚɬɢɱɟɫɤɨɟ 

ɨɬɤɥɨɧɟɧɢɟ, ɤɇ/ɦ 
0,46 0,50 0,53 0,55 – 
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ɂɫɯɨɞɹ ɢɡ пɨɥɭɱɟɧɧɵɯ ɡɧɚɱɟɧɢɣ пɨɤɚɡɚɬɟɥɟɣ, ɦɨɠɧɨ ɫɞɟɥɚɬɶ ɜɵɜɨɞ, 

ɱɬɨ пɪɢ ɪɚɛɨɬɟ ɚɝɪɟɝɚɬɨɜ ɫɨ ɫɤɨɪɨɫɬɶɸ ɨɬ 5 ɞɨ 13 ɤɦ/ɱ ɨɛɟɫпɟɱɢɜɚɟɬɫɹ 

ɭɫɬɨɣɱɢɜɚɹ ɝɥɭɛɢɧɚ ɨɛɪɚɛɨɬɤɢ пɨɱɜɵ ɧɚ ɨɛɟɢɯ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɨпɟɪɚɰɢɹɯ, ɢ 

ɨɛɟɫпɟɱɢɜɚɸɬɫɹ ɬɪɟɛɨɜɚɧɢɹ ɤ ɝɪɟɛɧɢɫɬɨɫɬɢ пɨɜɟɪɯɧɨɫɬɢ пɨɥɹ ɢ ɤɪɨɲɟɧɢɸ 

пɨɱɜɵ.  

ȼ ɬɚɛɥɢɰɟ 4.1 ɢ 4.2 пɪɢɜɟɞɟɧɵ ɞɚɧɧɵɟ пɨ ɜɥɢɹɧɢɸ ɫɤɨɪɨɫɬɢ ɚɝɪɟɝɚɬɨɜ 

ɧɚ ɢɡɦɟɧɟɧɢɟ ɭɞɟɥɶɧɨɝɨ ɫɨпɪɨɬɢɜɥɟɧɢɹ пɨɱɜɵ ɪɚɛɨɱɢɦ ɨɪɝɚɧɚɦ 

ɝɥɭɛɨɤɨɪɵɯɥɢɬɟɥɟɣ ɞɢɫɤɨɜɵɯ ɛɨɪɨɧ. 

ɂɡ ɬɚɛɥɢɰɵ ɜɢɞɧɨ, ɱɬɨ ɭɜɟɥɢɱɟɧɢɟ ɫɤɨɪɨɫɬɢ ɚɝɪɟɝɚɬɨɜ ɡɚɤɨɧɨɦɟɪɧɨ 

ɜɟɞɟɬ ɤ ɪɨɫɬɭ ɭɞɟɥɶɧɨɝɨ ɫɨпɪɨɬɢɜɥɟɧɢɹ ɧɚ ɜɫɟɯ ɜɚɪɢɚɧɬɚɯ ɨпɵɬɨɜ.  

4.2 Ɋɟɡɭɥɶɬɚɬɵ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɨ-ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɢɫɫɥɟɞɨɜɚɧɢɣ 

ɚɝɪɟɝɚɬɨɜ ɝɥɭɛɨɤɨɪɵɯɥɢɬɟɥɟɣ ɢ ɞɢɫɤɚɬɨɪɨɜ 

Ɂɚɞɚɱɟɣ ɢɫɫɥɟɞɨɜɚɧɢɣ ɹɜɥɹɥɨɫɶ пɨɥɭɱɟɧɢɟ ɧɟ ɞɨɫɬɚɸɳɢɯ ɜ 

ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ ɦɨɞɟɥɢ ɚɝɪɟɝɚɬɨɜ ɡɚɜɢɫɢɦɨɫɬɟɣ ɪɚɞɢɭɫɚ пɨɜɨɪɨɬɚ ɚɝɪɟɝɚɬɨɜ 

ɝɥɭɛɨɤɨɪɵɯɥɢɬɟɥɟɣ – ),(п VBfR пp , ɲɢɪɢɧɵ пɨɜɨɪɨɬɧɨɣ пɨɥɨɫɵ ɢ ɞɥɢɧɵ 

пɨɜɨɪɨɬɚ, ɜɪɟɦɟɧɢ ɧɚ пɟɪɟɫɬɪɨɟɧɢɟ ɚɝɪɟɝɚɬɚ ɢɡ ɪɚɛɨɱɟɝɨ пɨɥɨɠɟɧɢɹ ɜ 

ɬɪɚɧɫпɨɪɬɧɨɟ )( Bftпɫ  ɨɬ пɚɪɚɦɟɬɪɨɜ ɚɝɪɟɝɚɬɨɜ (ɲɢɪɢɧɵ ɡɚɯɜɚɬɚ ȼɪ, ɚ 

ɬɚɤɠɟ ɫɤɨɪɨɫɬɢ пɨɜɨɪɨɬɚ, пɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ); ɜɵɹɜɥɟɧɢɟ ɮɚɤɬɢɱɟɫɤɨɣ 

пɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɚɝɪɟɝɚɬɨɜ ɝɥɭɛɨɤɨɪɵɯɥɢɬɟɥɟɣ ɫ ɰɟɥɶɸ пɪɨɜɟɪɤɢ 

ɦɟɬɨɞɢɤɢ ɪɚɫɱɟɬɚ пɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɜ ɷɧɟɪɝɟɬɢɱɟɫɤɨɣ ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ 

ɦɨɞɟɥɢ ɚɝɪɟɝɚɬɨɜ ɝɥɭɛɨɤɨɪɵɯɥɢɬɟɥɟɣ ɧɚ ɚɞɟɤɜɚɬɧɨɫɬɶ. 

Ɋɟɡɭɥɶɬɚɬɵ ɷɤɫпɟɪɢɦɟɧɬɚɥɶɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ пɪɢɜɟɞɟɧɵ ɜ пɪɢɥɨɠɟɧɢɢ Г. 

ɉɭɬɟɦ ɤɨɪɪɟɥɹɰɢɨɧɧɨ-ɪɟɝɪɟɫɫɢɨɧɧɨɝɨ ɚɧɚɥɢɡɚ пɨɥɭɱɟɧɵ ɫɥɟɞɭɸɳɢɟ 

ɭɪɚɜɧɟɧɢɹ ɪɟɝɪɟɫɫɢɢ ɪɚɞɢɭɫɚ пɨɜɨɪɨɬɚ Rп ɨɬ пɚɪɚɦɟɬɪɨɜ ɚɝɪɟɝɚɬɚ (ɲɢɪɢɧɵ 

ɡɚɯɜɚɬɚ ȼɪ, ɫɤɨɪɨɫɬɢ пɨɜɨɪɨɬɚ Vп) пɨ ɚɝɪɟɝɚɬɚɦ ɫ ɪɚɡɥɢɱɧɵɦɢ ɬɪɚɤɬɨɪɚɦɢ: 

1. ɇɶɸ ɏɨɥɥɚɧɞ 8040+ ГɊ-5,4 ɒɄ 

Rп=139.5667+0.0480Vп-57.4565Bp + 0.0315 (Vп)
2
-0.0151VпBp+5.4242 (Bp)

2
; (23) 

2. Ʉ-744Ɋ4 + ГɊ-6,3 ɒɄ 

 



 
 

65 

 

Ɍɚɛɥɢɰɚ 4.2 - ɍɫɥɨɜɢɹ пɪɨɜɟɞɟɧɢɹ ɷɤɫпɥɭɚɬɚɰɢɨɧɧɨ-ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɢɫɫɥɟɞɨɜɚɧɢɣ ɢ ɮɚɤɬɢɱɟɫɤɚɹ 
пɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɚɝɪɟɝɚɬɨɜ 

 

ɋɨɫɬɚɜ 

ɚɝɪɟɝɚɬɚ 

 

 

ȼɥɚɠɧɨɫɬɶ 
пɨɱɜɵ ɜ % 

пɨ ɝɥɭɛɢɧɟ 

0-30 

 

ɉɥɨɬ-

ɧɨɫɬɶ 

пɨɱɜɵ, 
ɝ/ɫɦ3 

 

 

Гɥɭɛɢɧɚ 
ɨɛɪɚɛɨɬɤɢ, 
ɦ 

 

 

Ⱦɥɢɧɚ 

ɝɨɧɚ, 
ɤɦ 

 

 

ɋɪɟɞɧɹɹ 

ɫɤɨɪɨɫɬɶ 

МɌА, ɤɦ/ɱ 

ɉɪɨɞɨɥ-

ɠɢɬɟɥɶ- 

ɧɨɫɬɶ 

ɱɢɫɬɨɣ 

ɪɚɛɨɬɵ, 
ɱɚɫ. 

Ʉɨɷɮɮɢɰɢɟɧɬ 
ɢɫпɨɥɶɡɨɜɚɧɢɹ 
ɜɪɟɦɟɧɢ  
ɫɦɟɧɵ 

Ɏɚɤɬɢɱɟɫ-

ɤɚɹ ɲɢɪɢɧɚ 
ɡɚɯɜɚɬɚ ɚɝ-

ɪɟɝɚɬɚ, 
ɦ 

ɉɪɨ-

ɞɨɥɠɢ- 

ɬɟɥɶ-

ɧɨɫɬɶ 

ɫɦɟɧɵ, 
ɱɚɫ 

Ɏɚɤɬɢ-

ɱɟɫɤɚɹ 

пɪɨɢɡ- 

ɜɨɞɢɬɟɥɶ 

ɧɨɫɬɶ, 
ɝɚ/ɱɚɫ 

ɇɶɸ 
ɏɨɥɥɚɧɞ 
8040+ ȻȾМ-

6ɯ4 

20,28 1435 14,8 1,20 8,12 5,75 0,7 6,30 8,22 3,58 

19,98 1466 14,5 1,24 8,16 5,76 0,71 6,35 8,11 3.67 

19,94 1478 14,7 1,14 8,21 5,85 0,72 6,24 8,13 3,69 

Ʉ-744Ɋ4+ 
ȻȾМ-8ɯ4 

19,87 1491 14,3 1,56 9,11 5,32 0,64 8,10 8,31 4,85 

19,65 1511 14,9 1,52 9,42 5,60 0,68 8,21 8,24 5,28 

20,12 1532 14,6 1,59 9,32 5,34 0,65 8,15 8,22 4,94 

ɇɶɸ 
ɏɨɥɥɚɧɞ 
8040+ ГɊ-5,4 

ɒɄ 

21,56 1530 0,294 0,68 8,46 5,68 0,696 5,21 8,16 3,07 

22,11 1680 0,291 0,62 8,94 5,71 0,694 5,32 8,23 3,30 

21,78 1590 0,299 0,63 8,89 5,68 0,675 5,11 8,42 3,07 

Ʉ-744Ɋ4 + 

ГɊ-6,3 ɒɄ 

22,64 1556 0,302 0,91 10,45 5,13 0,623 6,11 8,24 3,98 

21,95 1598 0,299 0,96 10,36 5,23 0,625 6,23 8,37 4,03 

20,89 1632 0,292 0,93 10,28 5,44 0,656 6,18 8,29 4,17 
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Rп=14.1390-0.8210Vп-2.5935Bp + 0.0611 (Vп)
2
+0.0454VпBp+0.2003 (Bp)

2
; (24)  

3. Ʉ-744Ɋ4 + ȻȾМ-8ɯ4 

Rп =32.2458-0.0284Vп-11.1661Bp+ 0.0171(Vп)
2
+0.0634VпBp+0.9828(Bp)

2
; (25) 

Ɉпɪɟɞɟɥɟɧɵ ɡɚɜɢɫɢɦɨɫɬɢ ɲɢɪɢɧɵ пɨɜɨɪɨɬɧɨɣ пɨɥɨɫɵ ɋп ɨɬ пɚɪɚɦɟɬɪɨɜ 

ɚɝɪɟɝɚɬɚ (ɲɢɪɢɧɵ ɡɚɯɜɚɬɚ ȼɪ, ɫɤɨɪɨɫɬɢ пɨɜɨɪɨɬɚ Vп): 

1. ɇɶɸ ɏɨɥɥɚɧɞ 8040+ ГɊ-5,4 ɒɄ 

ɋп=-176.56+1.242Vп+74.886Bp-0.041(Vп)
2
+ 0.1654VпBp-6.5484(Bp)

2
;             (26) 

2. Ʉ-744Ɋ4 + ГɊ-6,3 ɒɄ 

ɋп=54.6916+0.9217Vп-19.001Bp-0.0541 (Vп)
2
+ 0.2662VпBp+1.83073(Bp)

2
;     (27) 

3. Ʉ-744Ɋ3 + ȻȾМ-8ɯ4 

ɋп=54.6916+0.9217Vп-19.001Bp-0.0541 (Vп)
2
+ 0.2662VпBp+1.83073(Bp)

2
;     (28) 

 

ȼɵɹɜɥɟɧɵ ɡɚɜɢɫɢɦɨɫɬɢ ɞɥɢɧɚ пɨɜɨɪɨɬɚ Lп ɨɬ пɚɪɚɦɟɬɪɨɜ ɚɝɪɟɝɚɬɚ 

(ɲɢɪɢɧɵ ɡɚɯɜɚɬɚ ȼɪ, ɫɤɨɪɨɫɬɢ пɨɜɨɪɨɬɚ Vп): 

1. ɇɶɸ ɏɨɥɥɚɧɞ 8040+ ГɊ-5,4 ɒɄ 

Lп  = -742.542+2.586Vп+311.873Bp-0.0978 (Vп)
2
+ 0.491VпBp--28.12 (Bp)

2
;   (29) 

2. Ʉ-744Ɋ3 + ГɊ-6,3 ɒɄ 

Lп=279.69+1.07Vп-95.88Bp-0.104(Vп)
2
+ 0,748VпBp+8.2545 (Bp)

2
;             (30) 

3. Ʉ-744Ɋ3 + ȻȾМ-8ɯ4 

Lп=279.69+1.07Vп-95.88Bp-0.104(Vп)
2
+ 0,748VпBp+8.2545 (Bp)

2
;            (31) 

ȼ ɬɚɛɥɢɰɟ 4.2 пɪɢɜɟɞɟɧɚ ɮɚɤɬɢɱɟɫɤɚɹ пɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɚɝɪɟɝɚɬɨɜ.  

4.3 ɉɪɨɜɟɪɤɚ ɧɚ ɚɞɟɤɜɚɬɧɨɫɬɶ ɦɨɞɭɥɹ ɪɚɫɱɟɬɚ ɱɚɫɨɜɨɣ 
ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɩɨɱɜɨɨɛɪɚɛɚɬɵɜɚɸɳɢɯ ɚɝɪɟɝɚɬɨɜ 

 

Ⱦɥɹ пɪɨɜɟɪɤɢ ɚɞɟɤɜɚɬɧɨɫɬɢ ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ ɦɨɞɟɥɢ ɪɚɫɱɟɬɚ 

пɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɚɝɪɟɝɚɬɨɜ ɝɥɭɛɨɤɨɪɵɯɥɢɬɟɥɟɣ пɪɨɜɟɞɟɦ ɜɵɱɢɫɥɟɧɢɹ ɞɥɹ 

ɬɟɯ ɠɟ ɭɫɥɨɜɢɣ, ɞɥɹ ɤɨɬɨɪɵɯ ɛɵɥɢ пɪɨɜɟɞɟɧɵ ɷɤɫпɟɪɢɦɟɧɬɵ. Ɋɟɡɭɥɶɬɚɬɵ 

ɪɚɫɱɟɬɨɜ ɢ ɫɪɚɜɧɟɧɢɟ ɫ ɷɤɫпɟɪɢɦɟɧɬɚɥɶɧɵɦɢ ɞɚɧɧɵɦɢ пɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 

4.3. 
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Ɋɢɫɭɧɨɤ 4.5 – Ɉпɬɢɦɚɥɶɧɵɟ пɚɪɚɦɟɬɪɵ ɚɝɪɟɝɚɬɚ ɝɥɭɛɨɤɨɪɵɯɥɢɬɟɥɹ ɫ ɬɪɚɤɬɨɪɨɦ 
ɇɶɸ ɏɨɥɥɚɧɞ 8040 

 

Ʉɚɤ ɜɢɞɧɨ ɢɡ ɬɚɛɥɢɰɵ ɦɚɤɫɢɦɚɥɶɧɚɹ ɪɚɡɧɢɰɚ ɪɚɫɱɟɬɧɨɣ ɢ ɮɚɤɬɢɱɟɫɤɨɣ 

пɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɨɞɧɢɯ ɢ ɬɟɯ ɠɟ пɨɫɟɜɧɵɯ МɌА ɧɟ пɪɟɜɵɲɚɟɬ 9%, ɱɬɨ 

ɞɨпɭɫɤɚɟɬɫɹ пɪɢ ɧɨɪɦɢɪɨɜɚɧɢɢ пɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɚɝɪɟɝɚɬɨɜ. Ɍɚɤɢɦ 

ɨɛɪɚɡɨɦ, ɭɬɨɱɧɟɧɧɵɟ ɮɨɪɦɭɥɵ ɞɥɹ ɨпɪɟɞɟɥɟɧɢɹ пɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ 

пɨɫɟɜɧɵɯ ɚɝɪɟɝɚɬɨɜ пɪɢɝɨɞɧɵ ɞɥɹ ɪɚɫɱɟɬɨɜ. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɦɨɠɧɨ ɫɞɟɥɚɬɶ ɜɵɜɨɞ, ɱɬɨ ɫɢɫɬɟɦɧɚɹ ɦɚɬɟɦɚɬɢɱɟɫɤɚɹ 

ɦɨɞɟɥɶ пɨɫɟɜɧɵɯ ɚɝɪɟɝɚɬɨɜ ɚɞɟɤɜɚɬɧɨ ɨɬɪɚɠɚɟɬ ɪɚɛɨɬɭ ɪɟɚɥɶɧɵɯ ɚɝɪɟɝɚɬɨɜ ɢ 

пɪɢɝɨɞɧɚ ɞɥɹ ɨпɬɢɦɢɡɚɰɢɨɧɧɵɯ ɪɚɫɱɟɬɨɜ ɢɯ пɚɪɚɦɟɬɪɨɜ ɢ ɪɟɠɢɦɨɜ ɪɚɛɨɬɵ.  
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ȼɵɜɨɞɵ 

 

1. Аɝɪɨɬɟɯɧɢɱɟɫɤɢ ɞɨпɭɫɬɢɦɵɟ пɪɟɞɟɥɵ ɪɚɛɨɱɟɣ ɫɤɨɪɨɫɬɢ ɪɚɡɥɢɱɧɵɯ 

ɚɝɪɟɝɚɬɨɜ ɝɥɭɛɨɤɨɪɵɯɥɢɬɟɥɟɣ ɢ ɞɢɫɤɚɬɨɪɨɜ пɨ ɪɟɡɭɥɶɬɚɬɚɦ 

ɷɤɫпɟɪɢɦɟɧɬɚɥɶɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ ɤɨɥɟɛɥɸɬɫɹ ɨɬ 5 ɞɨ 14ɤɦ/ɱ. 

2. ɍɜɟɥɢɱɟɧɢɟ ɫɤɨɪɨɫɬɢ ɚɝɪɟɝɚɬɨɜ ɝɥɭɛɨɤɨɪɵɯɥɢɬɟɥɟɣ ɢ ɞɢɫɤɚɬɨɪɨɜ 

ɡɚɤɨɧɨɦɟɪɧɨ ɜɟɞɭɬ ɤ ɪɨɫɬɭ ɭɞɟɥɶɧɨɝɨ ɫɨпɪɨɬɢɜɥɟɧɢɹ пɨɱɜɵ ɪɚɛɨɱɢɦ 

ɨɪɝɚɧɚɦ ɚɝɪɟɝɚɬɨɜ ɧɚ ɜɫɟɯ ɜɚɪɢɚɧɬɚɯ ɨпɵɬɨɜ.  

3. ɉɨ ɪɟɡɭɥɶɬɚɬɚɦ ɷɤɫпɟɪɢɦɟɧɬɨɜ пɭɬɟɦ ɤɨɪɪɟɥɹɰɢɨɧɧɨ-ɪɟɝɪɟɫɫɢɨɧɧɨɝɨ 

ɚɧɚɥɢɡɚ пɨɥɭɱɟɧɵ ɭɪɚɜɧɟɧɢɹ ɪɟɝɪɟɫɫɢɢ ɪɚɞɢɭɫɚ пɨɜɨɪɨɬɚ Rп, ɲɢɪɢɧɵ 

пɨɜɨɪɨɬɧɨɣ пɨɥɨɫɵ ɋп, ɞɥɢɧɚ пɨɜɨɪɨɬɧɨɣ пɨɥɨɫɵ Lп, ɨɬ пɚɪɚɦɟɬɪɨɜ 

ɚɝɪɟɝɚɬɚ (ɲɢɪɢɧɵ ɡɚɯɜɚɬɚ ȼɪ, ɫɤɨɪɨɫɬɢ пɨɜɨɪɨɬɚ Vп) пɨ ɚɝɪɟɝɚɬɚɦ 

ɝɥɭɛɨɤɨɪɵɯɥɢɬɟɥɹɦ ɢ ɞɢɫɤɚɬɨɪɚɦ ɫ ɪɚɡɥɢɱɧɵɦɢ ɬɪɚɤɬɨɪɚɦɢ. ȼɵɹɜɥɟɧɚ 

ɮɚɤɬɢɱɟɫɤɚɹ пɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɚɝɪɟɝɚɬɨɜ.  Ɋɚɫɯɨɠɞɟɧɢɟ ɪɚɫɱɟɬɧɨɣ ɢ 

ɷɤɫпɟɪɢɦɟɧɬɚɥɶɧɨ ɨпɪɟɞɟɥɟɧɧɨɣ пɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɦɚɲɢɧɧɨ-

ɬɪɚɤɬɨɪɧɵɯ ɚɝɪɟɝɚɬɨɜ ɧɚɯɨɞɢɬɫɹ  ɜ пɪɟɞɟɥɚɯ 2-7 %, ɱɬɨ ɞɨпɭɫɤɚɟɬɫɹ пɪɢ 

ɧɨɪɦɢɪɨɜɚɧɢɢ пɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɚɝɪɟɝɚɬɨɜ. 
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Ɍɚɛɥɢɰɚ 4.3 – ɋɪɚɜɧɟɧɢɟ ɷɤɫпɟɪɢɦɟɧɬɚɥɶɧɵɯ ɢ ɪɚɫɱɟɬɧɵɯ ɡɧɚɱɟɧɢɣ пɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɚɝɪɟɝɚɬɨɜ 

 

ɋɨɫɬɚɜ 

ɚɝɪɟɝɚɬɚ 

 

 

ȼɥɚɠɧɨɫɬɶ 
пɨɱɜɵ ɜ % 

ɧɚ ɝɥɭɛɢɧɟ 

0-30 

 

ɉɥɨɬ-

ɧɨɫɬɶ 

пɨɱɜɵ 

ɤɉɚ 

 

 

Гɥɭɛɢɧɚ 
ɨɛɪɚɛɨɬɤɢ, 

ɦ 

 

 

Ⱦɥɢɧɚ 

ɝɨɧɚ, 
ɤɦ 

 

 

ɋɪɟɞ-

ɧɹɹ 

ɫɤɨ- 

ɪɨɫɬɶ 

МɌА, 
ɤɦ/ɱ 

ɉɪɨɞɨɥ--

ɠɢɬɟɥɶ- 

ɧɨɫɬɶ 

ɱɢɫɬɨɣ 

ɪɚɛɨɬɵ, 
ɱɚɫ. 

Ʉɨɷɮɮɢɰɢ-

ɟɧɬ ɢɫпɨɥɶ- 

ɡɨɜɚɧɢɹ 
ɜɪɟɦɟɧɢ 
ɫɦɟɧɵ 

Ɏɚɤɬɢɱɟɫ-

ɤɚɹ ɲɢɪɢ- 

ɧɚ ɡɚɯɜɚɬɚ 
ɚɝɪɟɝɚɬɚ, 
ɦ 

ɉɪɨ-

ɞɨɥɠɢ- 

ɬɟɥɶ-

ɧɨɫɬɶ 

ɫɦɟɧɵ, 
ɱɚɫ 

Ɏɚɤɬɢ-

ɱɟɫɤɚɹ 

пɪɨɢɡ- 

ɜɨɞɢɬɟɥɶ 

ɧɨɫɬɶ, 
ɝɚ/ɱɚɫ 

Ɋɚɫɱɟɬɧɚɹ 
пɪɨɢɡ- 

ɜɨɞɢɬɟɥɶ 

ɧɨɫɬɶ, 
ɝɚ/ɱɚɫ 

Ɋɚɡɧɢɰɚ, 
% 

ɇɶɸ 
ɏɨɥɥɚɧɞ 
8040+ 
ȻȾМ-

ɯ4

20,28 1435 14,8 1,20 8,12 5,75 0,7 6,30 8,22 3,58 3,61 -0,83 

19,98 1466 14,5 1,24 8,16 5,76 0,71 6,35 8,11 3.67 3,65 +0,55 

19,94 1478 14,7 1,14 8,21 5,85 0,72 6,24 8,13 3,69 3,66 +0,82 

Ʉ-744Ɋ4+ 
ȻȾМ-

8ɯ4 

19,87 1491 14,3 1,56 9,11 5,32 0,64 8,10 8,31 4,85 4,96 -2,22 

19,65 1511 14,9 1,52 9,42 5,60 0,68 8,21 8,24 5,28 5,02 +5,18 

20,12 1532 14,6 1,59 9,32 5,34 0,65 8,15 8,22 4,94 5,01 -1,40 

ɇɶɸ 
ɏɨɥɥɚɧɞ 
8040+ 

ГɊ-5,4 

ɒɄ

21,56 1530 0,294 0,68 8,46 5,68 0,696 5,21 8,16 3,07 3,001 -2,24 

22,11 1680 0,291 0,62 8,94 5,71 0,694 5,32 8,23 3,30 3,456 +4,51 

21,78 1590 0,299 0,63 8,89 5,68 0,675 5,11 8,42 3,07 3,158 +2,78 

Ʉ-744Ɋ4 

+ ГɊ-6,3 

ɒɄ 

22,64 1556 0,302 0,91 10,45 5,13 0,623 6,11 8,24 3,98 4,012 +0,79 

21,95 1598 0,299 0,96 10,36 5,23 0,625 6,23 8,37 4,03 4,125 +2,30 

20,89 1632 0,292 0,93 10,28 5,44 0,656 6,18 8,29 4,17 4,253 +1,95 
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5 ɊȿɁɍɅɖɌȺɌɕ ȼɕɑɂɋɅɂɌȿɅɖɇɕɏ ɗɄɋɉȿɊɂɆȿɇɌɈȼ ɉɈ 

ɋɇɂɀȿɇɂɘ ȼɕȻɊɈɋȺ ȾɂɈɄɋɂȾȺ ɍȽɅȿɊɈȾȺ ɇȺ ȾɂɋɄɈȼȺɇɂɂ 

ɉɈɑȼɕ ɂ ȽɅɍȻɈɄɈɆ ɊɕɏɅȿɇɂɂ 

 

5.1 Ⱦɢɫɤɨɜɵɣ ɩɨɱɜɨɨɛɪɚɛɚɬɵɜɚɸɳɢɣ ɚɝɪɟɝɚɬ 

Ⱦɢɫɤɨɜɵɟ пɨɱɜɨɨɛɪɚɛɚɬɵɜɚɸɳɢɟ ɚɝɪɟɝɚɬɵ пɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ ɦɟɥɤɨɣ 

ɨɫɧɨɜɧɨɣ ɨɛɪɚɛɨɬɤɢ, пɨɫɥɟɭɛɨɪɨɱɧɨɝɨ ɪɵɯɥɟɧɢɹ пɨɱɜɵ, ɭɧɢɱɬɨɠɟɧɢɹ 

ɫɨɪɧɹɤɨɜ, ɢɡɦɟɥɶɱɟɧɢɹ пɨɠɧɢɜɧɵɯ ɨɫɬɚɬɤɨɜ ɤɪɭпɧɨɫɬɟɛɟɥɶɧɵɯ ɤɭɥɶɬɭɪ ɧɚ 

пɨɱɜɚɯ, ɧɟ ɡɚɫɨɪɺɧɧɵɯ ɤɚɦɧɹɦɢ, пɥɢɬɧɹɤɨɦ ɢ ɞɪɭɝɢɦɢ пɪɟпɹɬɫɬɜɢɹɦɢ. 

 

5.1.1 ɂɫɫɥɟɞɨɜɚɧɢɟ ɜɥɢɹɧɢɹ ɦɚɫɫɵ ɬɪɚɤɬɨɪɚ ɢ ɦɨɳɧɨɫɬɢ ɟɝɨ ɞɜɢɝɚɬɟɥɹ 

ɧɚ ɜɵɛɪɨɫ ɋɈ2 

 

ɉɪɨɜɟɞɟɦ ɜɵɱɢɫɥɢɬɟɥɶɧɵɟ ɷɤɫпɟɪɢɦɟɧɬɵ, ɫ ɢɫпɨɥɶɡɨɜɚɧɢɟɦ 

ɭɬɨɱɧɟɧɧɨɣ ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ ɦɨɞɟɥɢ ɦɚɲɢɧɧɨ-ɬɪɚɤɬɨɪɧɨɝɨ ɚɝɪɟɝɚɬɚ ɧɚ 

ɞɢɫɤɨɜɚɧɢɢ пɨɱɜɵ, ɫ ɰɟɥɶɸ ɜɵɹɜɥɟɧɢɹ ɜɥɢɹɧɢɹ ɦɚɫɫɵ ɬɪɚɤɬɨɪɚ ɢ ɦɨɳɧɨɫɬɢ 

ɟɝɨ ɞɜɢɝɚɬɟɥɹ ɧɚ ɜɵɛɪɨɫ ɋɈ2 ɜ ɚɬɦɨɫɮɟɪɭ. 

 

Ɋɢɫɭɧɨɤ 5.1 – ȼɢɞ ɨɤɧɚ ɮɨɪɦɵ пɪɨɝɪɚɦɦɵ ɪɚɫɱɟɬɚ ɜɵɛɪɨɫɚ ɋɈ2 ɧɚ ɪɚɡɧɵɯ 

ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɨпɟɪɚɰɢɹɯ 
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ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɞɥɹ ɪɚɫɱɟɬɨɜ:  
 =============================================================== 

   ɉɥɨɳɚɞɶ ɩɨɥɹ = 100 ɝɚ 

   Дɥɢɧɚ ɝɨɧɚ = 1 ɤɦ 

   Ɋɚɫɫɬɨɹɧɢɟ ɩɟɪɟɟɡɞɚ ɫ ɩɨɥɹ ɧɚ ɩɨɥɟ = 3 ɤɦ 

   ɉɥɨɬɧɨɫɬɶ ɫɟɦɹɧ = 800 ɬ/ɤɭɛ.ɦ 

   Кɨɷɮɮɢɰɢɟɧɬ ɩɪɨɱɧɨɫɬɢ ɧɟɫɭɳɟɣ ɩɨɜɟɪɯɧɨɫɬɢ = 0,9 

   Ɉɛɴɟɦ ɪɚɛɨɬɵ = 500 ɝɚ 

   Кɨɥɢɱɟɫɬɜɨ ɬɪɚɤɬɨɪɨɜ ɧɚ ɩɨɥɟ = 1 ɲɬ 

   Вɪɟɦɹ ɪɚɛɨɬɵ ɡɚ ɫɭɬɤɢ = 16 ɱ 

   ɋɭɦɦɚɪɧɚɹ ɭɪɨɠɚɣɧɨɫɬɶ ɤɭɥɶɬɭɪɵ = 40 ɰ/ɝɚ 

   Дɚɜɥɟɧɢɟ ɜ ɲɢɧɚɯ ɤɨɥɟɫ ɬɪɚɤɬɨɪɚ= 0,16 Ɇɉɚ 

   Чɢɫɥɨ ɤɨɥɟɫ ɧɚ ɨɞɧɨɦ ɛɨɪɬɭ ɬɪɚɤɬɨɪɚ = 1 ɲɬ  
   Кɨɷɮɮɢɰɢɟɧɬ ɫɰɟɩɥɟɧɢɹ ɤɨɥɟɫ ɬɪɚɤɬɨɪɚ ɫ ɩɨɱɜɨɣ = 0,6 

   Кɨɷɮɮɢɰɢɟɧɬ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɩɟɪɟɤɚɬɵɜɚɧɢɸ ɤɨɥɟɫ ɬɪɚɤɬɨɪɚ = 0,12 

   Кɨɷɮɮɢɰɢɟɧɬ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɧɚɝɪɭɡɤɢ ɩɨ ɨɫɶɹɦ ɬɪɚɤɬɨɪɚ = 0,98 

   ɉɥɨɬɧɨɫɬɶ ɩɨɱɜɵ = 1300 ɤɝ/ɦ3 

   Ɍɜɟɪɞɨɫɬɶ ɩɨɱɜɵ = 1500000 ɉɚ 

   ɍɞɟɥɶɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɫɟɥɶɯɨɡɦɚɲɢɧɵ = 6,3 ɤɇ/ɦ 

=============================================================== 

 

ɈɌɑȿɌ: 
  

      ɇɚɢɦɟɧɶɲɢɣ ɜɵɛɪɨɫ ɋɈ2 ɧɚ ɞɢɫɤɨɜɚɧɢɢ пɨɱɜɵ ɭ ɚɝɪɟɝɚɬɚ K-

500+ɉɪɨɟɤɬɢɪɭɟɦɵɣ ɞɢɫɤɚɬɨɪ        ɤɨɬɨɪɚɹ ɫɨɫɬɚɜɢɬ = 125,961 ɤɝ/ɝɚ 

=========================================================== 

      Ɉпɬɢɦɚɥɶɧɵɣ ɜɟɫ пɪɨɟɤɬɢɪɭɟɦɨɝɨ ɬɪɚɤɬɨɪɚ (MЭ) ɞɥɹ K-

500+ɉɪɨɟɤɬɢɪɭɟɦɵɣ ɫɨɫɬɚɜɢɬ = 122,857 ɤɇ  
=========================================================== 

      ɉɨɬɪɟɛɧɚɹ ɦɨɳɧɨɫɬɶ пɪɨɟɤɬɢɪɭɟɦɨɝɨ ɬɪɚɤɬɨɪɚ (N) ɞɥɹ K-

500+ɉɪɨɟɤɬɢɪɭɟɦɵɣ ɫɨɫɬɚɜɢɬ = 537,026 ɥ.ɫ.  
=========================================================== 

      Ɉпɬɢɦɢɡɢɪɨɜɚɧɧɚɹ ɫɤɨɪɨɫɬɶ (V) ɞɥɹ K-500+ɉɪɨɟɤɬɢɪɭɟɦɵɣ ɫɨɫɬɚɜɢɬ = 12 
ɤɦ/ɱ   
=========================================================== 

      Ɉпɬɢɦɢɡɢɪɨɜɚɧɧɚɹ ɲɢɪɢɧɚ ɡɚɯɜɚɬɚ (B) ɞɥɹ K-500+ɉɪɨɟɤɬɢɪɭɟɦɵɣ 
ɫɨɫɬɚɜɢɬ = 10,4286 ɦ  
=========================================================== 

      Ɉпɬɢɦɢɡɢɪɨɜɚɧɧɵɣ ɬɹɝɨɜɵɣ ɄɉȾ (ɄɉȾИɌəГ) ɞɥɹ K-

500+ɉɪɨɟɤɬɢɪɭɟɦɵɣ ɫɨɫɬɚɜɢɬ = 0,642443   
=========================================================== 

      Ȼɭɤɫɨɜɚɧɢɟ ɬɪɚɤɬɨɪɚ (SТРЦК) ɞɥɹ K-500+ɉɪɨɟɤɬɢɪɭɟɦɵɣ ɫɨɫɬɚɜɢɬ = 
13,5172 %  

=========================================================== 

      Ɉпɬɢɦɢɡɢɪɨɜɚɧɧɚɹ пɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ(А) ɞɥɹ K-500+ɉɪɨɟɤɬɢɪɭɟɦɵɣ 
ɫɨɫɬɚɜɢɬ = 7,58666 ɝɚ/ɱ  
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=========================================================== 

      Ɉпɬɢɦɢɡɢɪɨɜɚɧɧɵɣ ɭɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɬɨпɥɢɜɚ (GС) ɞɥɹ K-

500+ɉɪɨɟɤɬɢɪɭɟɦɵɣ ɫɨɫɬɚɜɢɬ = 8,13998 ɤɝ/ɝɚ  
=========================================================== 

      Ʉɨɷɮɮɢɰɢɟɧɬ ɢɫпɨɥɶɡɨɜɚɧɢɹ ɜɪɟɦɟɧɢ ɫɦɟɧɵ (ЭКЮИЬЦ) ɞɥɹ K-

500+ɉɪɨɟɤɬɢɪɭɟɦɵɣ ɫɨɫɬɚɜɢɬ = 0,60624  
=========================================================== 

      ɍɞɟɥɶɧɨɟ ɫɨпɪɨɬɢɜɥɟɧɢɟ пɨɱɜɵ (Ʉ) ɞɥɹ K-500+ɉɪɨɟɤɬɢɪɭɟɦɵɣ ɫɨɫɬɚɜɢɬ 
= 6,6829 ɤɇ/ɦ  
=========================================================== 

      ɗɧɟɪɝɢɹ, ɡɚɬɪɚɱɟɧɚɹ ɱɟɪɟɡ ɚɦɨɪɬɢɡɚɰɢɸ, ɄɊ,ɌɊ ɢ ɌɈ МɌА (E) ɞɥɹ K-

500+ɉɪɨɟɤɬɢɪɭɟɦɵɣ ɫɨɫɬɚɜɢɬ = 79,8258 МȾɠ/ɝɚ  
=========================================================== 

      ɗɧɟɪɝɢɹ, ɡɚɬɪɚɱɟɧɚɹ ɧɚ пɟɪɟɫɬɪɨɟɧɢɟ МɌА (EЩОЫ) ɞɥɹ K-

500+ɉɪɨɟɤɬɢɪɭɟɦɵɣ ɫɨɫɬɚɜɢɬ = 0,0347619 МȾɠ/ɝɚ  
=========================================================== 

      ɗɧɟɪɝɢɹ ɠɢɜɨɝɨ ɬɪɭɞɚ ɧɚ ɭпɪɚɜɥɟɧɢɟ МɌА (EИЮЩЫ) ɞɥɹ K-

500+ɉɪɨɟɤɬɢɪɭɟɦɵɣ ɫɨɫɬɚɜɢɬ = 15,1733 МȾɠ/ɝɚ  
=========================================================== 

      ɗɧɟɪɝɢɹ ɡɚɬɪɚɱɟɧɚɹ ɱɟɪɟɡ ɌɋМ (EИЭЬЦ) ɞɥɹ K-500+ɉɪɨɟɤɬɢɪɭɟɦɵɣ 
ɫɨɫɬɚɜɢɬ = 406,999 МȾɠ/ɝɚ  
=========================================================== 

      ɗɧɟɪɝɢɹ, пɨɬɟɪɹɧɧɚɹ ɫ ɭɪɨɠɚɟɦ ɢɡ-ɡɚ ɭпɥɨɬɧɟɧɢɹ пɨɱɜɵ (EЮЩ) ɞɥɹ K-

500+ɉɪɨɟɤɬɢɪɭɟɦɵɣ ɫɨɫɬɚɜɢɬ = 672,333 МȾɠ/ɝɚ  
=========================================================== 

      ɗɧɟɪɝɢɹ, пɨɬɟɪɹɧɧɚɹ ɫ ɭɪɨɠɚɟɦ ɢɡ-ɡɚ ɧɚɪɭɲɟɧɢɹ ɚɝɪɨɫɪɨɤɨɜ (EЮК) ɞɥɹ K-

500+ɉɪɨɟɤɬɢɪɭɟɦɵɣ ɫɨɫɬɚɜɢɬ = 575,086 МȾɠ/ɝɚ  
=========================================================== 

      ȼɵɛɪɨɫ ɞɢɨɤɫɢɞɚ ɭɝɥɟɪɨɞɚ (ɋɈ2) ɞɥɹ K-500+ɉɪɨɟɤɬɢɪɭɟɦɵɣ ɫɨɫɬɚɜɢɬ = 
125,961 ɤɝ/ɝɚ  
 

Ɋɚɫɫɦɨɬɪɢɦ ɜɥɢɹɧɢɟ ɦɚɫɫɵ ɬɪɚɤɬɨɪɚ ɧɚ ɜɵɛɪɨɫ ɞɢɨɤɫɢɞɚ ɭɝɥɟɪɨɞɚ, 

ɪɢɫ.5.2. 

Ʉɚɤ ɜɢɞɧɨ ɢɡ ɪɢɫɭɧɤɚ, пɪɨɫɥɟɠɢɜɚɟɬɫɹ ɱɟɬɤɨɟ ɜɥɢɹɧɢɟ ɦɚɫɫɵ ɬɪɚɤɬɨɪɚ 

ɧɚ ɜɵɛɪɨɫ ɞɢɨɤɫɢɞɚ ɭɝɥɟɪɨɞɚ ɜ ɚɬɦɨɫɮɟɪɭ. Ȼɨɥɟɟ ɬɨɝɨ, ɢɦɟɟɬɫɹ ɹɫɧɨ 

ɜɵɪɚɠɟɧɧɵɣ ɷɤɫɬɪɟɦɭɦ – ɦɢɧɢɦɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ɜɵɛɪɨɫɚ ɋɈ2  пɪɢɯɨɞɢɬɫɹ 

ɧɚ ɦɚɫɫɭ ɬɪɚɤɬɨɪɚ ɪɚɜɧɨɝɨ 12285,7 ɤɝ, ɱɬɨ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɦɚɫɫɟ ɬɪɚɤɬɨɪɚ 5-ɝɨ 

ɬɹɝɨɜɨɝɨ ɤɥɚɫɫɚ. ɍɜɟɥɢɱɟɧɢɟ ɢɥɢ ɭɦɟɧɶɲɟɧɢɟ ɦɚɫɫɵ ɬɪɚɤɬɨɪɚ ɜɟɞɟɬ ɤ ɪɨɫɬɭ 

ɜɵɛɪɨɫɚ ɋɈ2, ɞɨпɭɫɬɢɦ пɪɢ ɦɚɫɫɟ 25500 ɤɝ ɪɨɫɬ ɜɵɛɪɨɫɚ ɋɈ2 ɪɚɜɟɧ 50 
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ɤɝ/ɝɚ

 

Ɋɢɫɭɧɨɤ 5.1 – ȼɢɞ ɨɤɧɚ ɮɨɪɦɵ пɪɨɝɪɚɦɦɵ ɪɚɫɱɟɬɚ ɜɵɛɪɨɫɚ ɋɈ2 ɧɚ 

ɞɢɫɤɨɜɚɧɢɢ пɨɱɜɵ 

. 

 
Ɋɢɫɭɧɨɤ 5.2 – ȼɥɢɹɧɢɟ ɦɚɫɫɵ ɬɪɚɤɬɨɪɚ ɧɚ ɜɵɛɪɨɫ ɞɢɨɤɫɢɞɚ ɭɝɥɟɪɨɞɚ пɪɢ 

пɪɨɜɟɞɟɧɢɢ ɞɢɫɤɨɜɚɧɢɹ пɨɱɜɵ 



 74 

ɂɡ ɝɪɚɮɢɤɚ ɢɫɯɨɞɢɬ, ɱɬɨ ɞɥɹ ɞɢɫɤɨɜɚɧɢɹ пɨɱɜɵ пɨɞɯɨɞɹɬ ɬɪɚɤɬɨɪɵ ɫ 

ɦɚɫɫɨɣ ɨɬ 10 ɞɨ 15 ɬ, пɪɢ ɷɬɨɦ ɜɵɛɪɨɫ ɋɈ2 ɤɨɥɟɛɥɟɬɫɹ ɜ ɧɟɡɧɚɱɢɬɟɥɶɧɵɯ 

пɪɟɞɟɥɚɯ ɨɬ 126 ɞɨ 131 ɤɝ/ɝɚ. 

Ɋɚɫɫɦɨɬɪɢɦ ɜɥɢɹɧɢɟ ɧɚ ɜɵɛɪɨɫ ɞɢɨɤɫɢɞɚ ɭɝɥɟɪɨɞɚ ɦɨɳɧɨɫɬɢ ɞɜɢɝɚɬɟɥɹ 

ɬɪɚɤɬɨɪɚ пɪɢɜɟɞɟɧɧɨɝɨ ɧɚ ɪɢɫɭɧɤɟ 5.3. 

 

Ɋɢɫɭɧɨɤ 5.3 – Ɂɚɜɢɫɢɦɨɫɬɶ ɜɵɛɪɨɫɚ ɞɢɨɤɫɢɞɚ ɭɝɥɟɪɨɞɚ ɨɬ ɦɨɳɧɨɫɬɢ 

ɞɜɢɝɚɬɟɥɹ ɬɪɚɤɬɨɪɚ пɪɢ пɪɨɜɟɞɟɧɢɢ ɞɢɫɤɨɜɚɧɢɹ пɨɱɜɵ 

Ʉɚɤ ɜɢɞɧɨ ɢɡ ɪɢɫɭɧɤɚ ɜɵɛɪɨɫ Ⱦɢɨɤɫɢɞɚ ɭɝɥɟɪɨɞɚ ɡɚɜɢɫɢɬ ɨɬ ɦɨɳɧɨɫɬɢ 

ɞɜɢɝɚɬɟɥɹ ɬɪɚɤɬɨɪɚ. ɂɡɦɟɧɟɧɢɟ пɪɨɢɫɯɨɞɢɬ ɫɤɚɱɤɨɨɛɪɚɡɧɨ, ɬ.ɤ. 

ɫɤɚɱɤɨɨɛɪɚɡɧɨ ɦɟɧɹɟɬɫɹ ɲɢɪɢɧɚ ɡɚɯɜɚɬɚ ɚɝɪɟɝɚɬɚ – ɜ ɧɚɲɢɯ ɪɚɫɱɟɬɚɯ ɫ ɲɚɝɨɦ 

ɨɞɢɧ ɦɟɬɪ. Ɉпɬɢɦɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ɦɨɳɧɨɫɬɢ 537 ɥ.ɫ. 

 

5.1.2 ɂɫɫɥɟɞɨɜɚɧɢɟ ɜɥɢɹɧɢɹ ɧɚ ɜɵɛɪɨɫ ɋɈ2 ɲɢɪɢɧɵ ɡɚɯɜɚɬɚ ɢ ɫɤɨɪɨɫɬɢ 
ɚɝɪɟɝɚɬɚ 

 

Ɉпɬɢɦɚɥɶɧɵɟ ɲɢɪɢɧɚ ɡɚɯɜɚɬɚ ɚɝɪɟɝɚɬɚ ɢ ɫɤɨɪɨɫɬɶ ɟɝɨ пɟɪɟɦɟɳɟɧɢɹ 

пɪɢɜɟɞɟɧɵ ɧɚ ɪɢɫɭɧɤɟ 5.4. 
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Ɋɢɫɭɧɨɤ 5.4 – Ɂɚɜɢɫɢɦɨɫɬɶ ɜɵɛɪɨɫɚ ɞɢɨɤɫɢɞɚ ɭɝɥɟɪɨɞɚ ɨɬ ɲɢɪɢɧɵ ɡɚɯɜɚɬɚ ɢ 

ɫɤɨɪɨɫɬɢ ɚɝɪɟɝɚɬɚ пɪɢ пɪɨɜɟɞɟɧɢɢ ɞɢɫɤɨɜɚɧɢɹ пɨɱɜɵ 

 

Ɉпɬɢɦɚɥɶɧɚɹ ɲɢɪɢɧɚ ɞɢɫɤɨɜɚɥɶɧɨɝɨ ɚɝɪɟɝɚɬɚ ɪɚɜɧɚ 10,4 ɦ (ɤɨɪɢɱɧɟɜɚɹ 

ɥɢɧɢɹ). ɍɜɟɥɢɱɟɧɢɟ ɢɥɢ ɫɧɢɠɟɧɢɟ ɲɢɪɢɧɵ ɡɚɯɜɚɬɚ пɪɢɜɨɞɢɬ ɤ ɪɨɫɬɭ ɜɵɛɪɨɫɚ 

ɞɢɨɤɫɢɞɚ ɭɝɥɟɪɨɞɚ ɜ ɚɬɦɨɫɮɟɪɭ ɨɬ 5 ɞɨ 50 ɤɝ/ɝɚ. 

ɋɤɨɪɨɫɬɶ ɫɨɨɬɜɟɬɫɬɜɭɸɳɚɹ ɨпɬɢɦɚɥɶɧɵɦ ɡɧɚɱɟɧɢɹɦ ɦɚɫɫɵ ɬɪɚɤɬɨɪɚ, 

ɦɨɳɧɨɫɬɢ ɟɝɨ ɞɜɢɝɚɬɟɥɹ ɢ ɨпɬɢɦɚɥɶɧɨɣ ɲɢɪɢɧɟ ɡɚɯɜɚɬɚ ɚɝɪɟɝɚɬɚ ɪɚɜɧɚ 12 

ɤɦ/ɱ, ɱɬɨ ɹɜɥɹɟɬɫɹ ɨпɬɢɦɚɥɶɧɨɣ ɫɤɨɪɨɫɬɶɸ. 

Ɋɚɫɱɟɬɧɵɟ ɬɚɛɥɢɰɵ ɱɚɫɬɢɱɧɨ пɪɢɜɟɞɟɧɵ ɜ пɪɢɥɨɠɟɧɢɢ ȼ. 

 

5.1.3 ɂɫɫɥɟɞɨɜɚɧɢɟ ɜɥɢɹɧɢɹ ɧɚ ɜɵɛɪɨɫ ɋɈ2 ɜ ɚɬɦɨɫɮɟɪɭ ɮɚɤɬɨɪɨɜ 

ɫɢɫɬɟɦɵ ɬɪɚɤɬɨɪ-ɨɩɟɪɚɬɨɪ-ɨɪɭɞɢɟ-ɩɨɥɟ-ɩɨɱɜɚ-ɭɪɨɠɚɣ 

 

Ɋɚɫɫɦɨɬɪɢɦ ɜɥɢɹɧɢɟ ɧɚ ɜɵɛɪɨɫ ɋɈ2 ɬɚɤɨɝɨ ɮɚɤɬɨɪɚ ɤɚɤ ɭɞɟɥɶɧɨɟ 

ɫɨпɪɨɬɢɜɥɟɧɢɟ пɨɱɜɵ. 

Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɨɜ пɪɢɜɟɞɟɧɵ ɧɚ ɪɢɫ. 5.5. 
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Вɟɫ ɬɪаɤɬɨɪа, ɤɇ Ɇɨщɧɨɫɬɶ, ɥ.ɫ. СɈ2, ɤɝ/ɝа
 

Ɋɢɫɭɧɨɤ 5.5 – ȼɥɢɹɧɢɟ ɭɞɟɥɶɧɨɝɨ ɫɨпɪɨɬɢɜɥɟɧɢɹ пɨɱɜɵ ɧɚ ɜɟɫ ɬɪɚɤɬɨɪɚ, 

ɦɨɳɧɨɫɬɶ ɟɝɨ ɞɜɢɝɚɬɟɥɹ ɢ ɜɵɛɪɨɫ ɋɈ2 ɜ ɚɬɦɨɫɮɟɪɭ 

 

Ʉɚɤ ɜɢɞɧɨ ɢɡ ɪɢɫɭɧɤɚ пɪɢ ɭɜɟɥɢɱɟɧɢɢ ɭɞɟɥɶɧɨɝɨ ɫɨпɪɨɬɢɜɥɟɧɢɹ пɨɱɜɵ 

ɫ 5,6 ɤɇ/ɦ ɞɨ 7,9 ɤɇ/ɦ ɦɨɳɧɨɫɬɶ ɞɜɢɝɚɬɟɥɹ ɫɨɯɪɚɧɹɟɬɫɹ ɜ ɪɚɣɨɧɟ 510-543 ɥ.ɫ., 

пɪɢ ɷɬɨɦ ɜɟɫ ɬɪɚɤɬɨɪɚ ɤɨɥɟɛɥɟɬɫɹ ɜ пɪɟɞɟɥɚɯ ɨɬ 122 ɞɨ 145 ɤɇ, ɚ ɜɵɛɪɨɫ ɋɈ2 

ɜ ɚɬɦɨɫɮɟɪɭ ɫɬɚɛɢɥɶɧɨ ɜɨɡɪɚɫɬɚɟɬ ɨɬ 115 ɞɨ 155 ɤɝ/ɝɚ. 

Ɋɚɫɫɦɨɬɪɢɦ ɜɥɢɹɧɢɟ ɧɚ ɜɵɛɪɨɫ ɋɈ2 пɥɨɳɚɞɢ пɨɥɹ – ɪɢɫɭɧɨɤ 5.6. 

Ʉɚɤ ɜɢɞɧɨ ɢɡ ɪɢɫɭɧɤɚ ɧɚ ɦɚɥɟɧɶɤɢɯ пɨ ɪɚɡɦɟɪɭ пɨɥɹɯ, ɞɨ 15 ɝɚ, ɜɟɫ 

ɬɪɚɤɬɨɪɚ ɧɚɯɨɞɢɬɫɹ ɜ пɪɟɞɟɥɚɯ 70 ɤɇ, ɚ ɦɨɳɧɨɫɬɶ ɞɜɢɝɚɬɟɥɹ ɧɟ пɪɟɜɵɲɚɟɬ 

300 ɥ.ɫ.  ɇɚ пɨɥɹɯ ɪɚɡɦɟɪɨɦ ɛɨɥɶɲɟ 20 ɝɚ пɨɬɪɟɛɧɵɟ ɜɟɫ ɬɪɚɤɬɨɪɚ ɢ 

ɦɨɳɧɨɫɬɶ ɟɝɨ ɞɜɢɝɚɬɟɥɹ ɜɨɡɪɚɫɬɚɸɬ ɢ ɫɬɚɛɢɥɢɡɢɪɭɸɬɫɹ ɜ ɪɚɣɨɧɟ 165 ɤɇ ɢ 

540 ɥ.ɫ.  ɉɪɢ ɭɜɟɥɢɱɟɧɢɢ пɥɨɳɚɞɢ пɨɥɹ ɫ 1 ɝɚ ɞɨ 140 ɝɚ ɜɵɛɪɨɫ ɋɈ2 

ɫɬɚɛɢɥɶɧɨ ɭɦɟɧɶɲɚɟɬɫɹ ɨɬ 351 ɞɨ 131 ɤɝ/ɝɚ. Ɂɧɚɱɢɬ ɪɚɡɦɟɪɵ пɨɥɟɣ ɞɨɥɠɧɵ 

ɛɵɬɶ ɛɨɥɶɲɟ 15 ɝɚ, ɫ ɰɟɥɶɸ ɫɧɢɠɟɧɢɹ ɜɵɛɪɨɫɚ ɋɈ2 ɜ ɚɬɦɨɫɮɟɪɭ 

ɬɪɚɤɬɨɪɧɵɦɢ ɚɝɪɟɝɚɬɚɦɢ. 
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Вɟɫ ɬɪаɤɬɨɪа, ɤɇ Ɇɨщɧɨɫɬɶ, ɥ.ɫ. СɈ2, ɤɝ/ɝа
 

Ɋɢɫɭɧɨɤ 5.6 – ȼɥɢɹɧɢɟ пɥɨɳɚɞɢ пɨɥɹ ɧɚ ɜɟɫ ɬɪɚɤɬɨɪɚ, ɦɨɳɧɨɫɬɶ ɟɝɨ 

ɞɜɢɝɚɬɟɥɹ ɢ ɜɵɛɪɨɫ ɋɈ2 ɜ ɚɬɦɨɫɮɟɪɭ 

 

5.2 Ⱥɝɪɟɝɚɬ ɞɥɹ ɝɥɭɛɨɤɨɝɨ ɪɵɯɥɟɧɢɹ ɩɨɱɜɵ 

 

5.2.1 ɂɫɫɥɟɞɨɜɚɧɢɟ ɜɥɢɹɧɢɹ ɦɚɫɫɵ ɬɪɚɤɬɨɪɚ ɢ ɦɨɳɧɨɫɬɢ ɟɝɨ ɞɜɢɝɚɬɟɥɹ 

ɧɚ ɜɵɛɪɨɫ ɋɈ2 ɩɪɢ ɝɥɭɛɨɤɨɦ ɪɵɯɥɟɧɢɢ ɩɨɱɜɵ 

ɉɪɨɜɟɞɟɦ ɪɚɫɱɟɬɵ пɨ ɜɵɹɜɥɟɧɢɸ ɜɵɛɪɨɫɚ ɋɈ2 ɜ ɚɬɦɨɫɮɟɪɭ пɪɢ 

ɝɥɭɛɨɤɨɦ ɪɵɯɥɟɧɢɢ пɨɱɜɵ ɞɥɹ ɧɚɢɛɨɥɟɟ ɬɢпɢɱɧɵɯ ɭɫɥɨɜɢɣ.  

ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɞɥɹ ɪɚɫɱɟɬɨɜ:  
 ===================================================================== 

    ɉɥɨɳɚɞɶ ɩɨɥɹ = 100 ɝɚ 

   Дɥɢɧɚ ɝɨɧɚ = 1 ɤɦ 

   Ɋɚɫɫɬɨɹɧɢɟ ɩɟɪɟɟɡɞɚ ɫ ɩɨɥɹ ɧɚ ɩɨɥɟ = 3 ɤɦ 

   ɉɥɨɬɧɨɫɬɶ ɫɟɦɹɧ = 800 ɬ/ɤɭɛ.ɦ 

   Кɨɷɮɮɢɰɢɟɧɬ ɩɪɨɱɧɨɫɬɢ ɧɟɫɭɳɟɣ ɩɨɜɟɪɯɧɨɫɬɢ = 0,9 

   Ɉɛɴɟɦ ɪɚɛɨɬɵ = 500 ɝɚ 

   Кɨɥɢɱɟɫɬɜɨ ɬɪɚɤɬɨɪɨɜ ɧɚ ɩɨɥɟ = 1 ɲɬ 

   Вɪɟɦɹ ɪɚɛɨɬɵ ɡɚ ɫɭɬɤɢ = 16 ɱ 
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   ɋɭɦɦɚɪɧɚɹ ɭɪɨɠɚɣɧɨɫɬɶ ɤɭɥɶɬɭɪɵ = 40 ɰ/ɝɚ 

   Дɚɜɥɟɧɢɟ ɜ ɲɢɧɚɯ ɤɨɥɟɫ ɬɪɚɤɬɨɪɚ = 0,16 Ɇɉɚ 

   Чɢɫɥɨ ɤɨɥɟɫ ɧɚ ɨɞɧɨɦ ɛɨɪɬɭ ɬɪɚɤɬɨɪɚ = 1 ɲɬ  
   Кɨɷɮɮɢɰɢɟɧɬ ɫɰɟɩɥɟɧɢɹ ɤɨɥɟɫ ɬɪɚɤɬɨɪɚ ɫ ɩɨɱɜɨɣ = 0,6 

   Кɨɷɮɮɢɰɢɟɧɬ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɩɟɪɟɤɚɬɵɜɚɧɢɸ ɤɨɥɟɫ ɬɪɚɤɬɨɪɚ = 0,12 

   Кɨɷɮɮɢɰɢɟɧɬ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɧɚɝɪɭɡɤɢ ɩɨ ɨɫɹɦ ɬɪɚɤɬɨɪɚ = 0,98 

   ɉɥɨɬɧɨɫɬɶ ɩɨɱɜɵ = 1300 ɤɝ/ɦ3 

   Ɍɜɟɪɞɨɫɬɶ ɩɨɱɜɵ = 1500000 ɉɚ 

   ɍɞɟɥɶɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɫɟɥɶɯɨɡɦɚɲɢɧɵ = 14 ɤɇ/ɦ 

===================================================================== 

 

Ɋɢɫɭɧɨɤ 5.7 – ȼɢɞ ɨɤɧɚ ɮɨɪɦɵ пɪɨɝɪɚɦɦɵ ɪɚɫɱɟɬɚ ɜɵɛɪɨɫɚ ɋɈ2 ɧɚ ɝɥɭɛɨɤɨɦ 
ɪɵɯɥɟɧɢɢ пɨɱɜɵ 

 

Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɨɜ пɪɢɜɟɞɟɧɵ ɧɚ ɪɢɫɭɧɤɚɯ 5.7, 5.8, 5.9, 5.10. 

Ɉɬɱɟɬ пɨ пɪɨɜɟɞɟɧɧɵɦ ɪɚɫɱɟɬɚɦ пɪɢɜɟɞɟɧ ɧɢɠɟ ɢ ɜ пɪɢɥɨɠɟɧɢɢ Г. 

Ʉɚɤ ɜɢɞɧɨ ɢɡ ɨɬɱɟɬɚ ɢ ɝɪɚɮɢɤɨɜ ɧɚ ɪɢɫɭɧɤɚɯ пɪɢ пɪɨɜɟɞɟɧɢɢ 

ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɨпɟɪɚɰɢɢ ɝɥɭɛɨɤɨɟ ɪɵɯɥɟɧɢɟ пɨɱɜɵ ɜɵɛɪɨɫ ɞɢɨɤɫɢɞɚ 

ɭɝɥɟɪɨɞɚ ɜ ɚɬɦɨɫɮɟɪɭ ɝɨɪɚɡɞɨ ɛɨɥɶɲɟ, ɱɟɦ пɪɢ ɨɛɪɚɛɨɬɤɟ пɨɱɜɵ ɞɢɫɤɨɜɵɦɢ 

ɨɪɭɞɢɹɦɢ ɢ ɫɨɫɬɚɜɥɹɟɬ 213 ɤɝ/ɝɚ ɜɦɟɫɬɨ 126 ɤɝ/ɝɚ ɧɚ пɪɟɞɵɞɭɳɟɣ ɨпɟɪɚɰɢɢ. 

Ɉɛɴɹɫɧɹɟɬɫɹ ɬɚɤɨɟ ɹɜɥɟɧɢɟ ɬɟɦ,  ɱɬɨ ɫɢɥɶɧɨ ɜɨɡɪɚɫɬɚɟɬ ɭɞɟɥɶɧɨɟ 
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ɫɨпɪɨɬɢɜɥɟɧɢɟ пɨɱɜɵ ɢ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɫɧɢɠɟɧɢɟɦ пɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ 

ɚɝɪɟɝɚɬɚ ɛɨɥɟɟ ɱɟɦ ɜ 2 ɪɚɡɚ ɢ пɨɜɵɲɟɧɢɟɦ ɪɚɫɯɨɞɚ ɬɨпɥɢɜɚ ɧɚ ɟɞɢɧɢɰɭ 

ɜɵпɨɥɧɟɧɧɨɣ ɪɚɛɨɬɵ ɫ 8,1 ɤɝ/ɝɚ ɧɚ ɞɢɫɤɨɜɚɧɢɢ, ɞɨ 19,5 ɤɝ/ɝɚ ɧɚ ɝɥɭɛɨɤɨɦ 

ɪɵɯɥɟɧɢɢ пɨɱɜɵ. ɍɜɟɥɢɱɟɧɢɟ ɪɚɫɯɨɞɚ ɬɨпɥɢɜɚ ɧɚпɪɹɦɭɸ ɜɟɞɟɬ ɤ ɪɨɫɬɭ 

ɜɵɛɪɨɫɚ ɞɢɨɤɫɢɞɚ ɭɝɥɟɪɨɞɚ ɞɜɢɝɚɬɟɥɟɦ ɬɪɚɤɬɨɪɚ. 

ɈɌɑȿɌ: 

ɇɚɢɦɟɧɶɲɢɣ ɨпɬɢɦɢɡɢɪɨɜɚɧɧɵɣ ɭɞɟɥɶɧɵɣ ɜɵɛɪɨɫ ɋɈ2 ɧɚ ɝɥɭɛɨɤɨɦ 
ɪɵɯɥɟɧɢɢ ɭ K-500+Ɉпɵɬɧɵɣ ɋɏМ        ɤɨɬɨɪɚɹ ɫɨɫɬɚɜɢɬ = 213,115 ɤɝ/ɝɚ 

=========================================================== 

ɇɚɢɦɟɧɶɲɚɹ ɨпɬɢɦɢɡɢɪɨɜɚɧɧɚɹ ɭɞɟɥɶɧɚɹ ɪɚɫɱɟɬɧɚɹ ɫɭɦɦɚɪɧɚɹ ɷɧɟɪɝɢɹ ɧɚ 
ɝɥɭɛɨɤɨɦ ɪɵɯɥɟɧɢɢ ɭ K-500+Ɉпɵɬɧɵɣ ɋɏМ        ɤɨɬɨɪɚɹ ɫɨɫɬɚɜɢɬ = 2959,93 
МȾɠ/ɝɚ  
=========================================================== 

      Ɉпɬɢɦɚɥɶɧɵɣ ɜɟɫ пɪɨɟɤɬɢɪɭɟɦɨɝɨ ɬɪɚɤɬɨɪɚ (MЭ) ɞɥɹ K-500+Ɉпɵɬɧɵɣ 
ɋɏМ ɫɨɫɬɚɜɢɬ = 168,571 ɤɇ  
=========================================================== 

      ɉɨɬɪɟɛɧɚɹ ɦɨɳɧɨɫɬɶ пɪɨɟɤɬɢɪɭɟɦɨɝɨ ɬɪɚɤɬɨɪɚ (N) ɞɥɹ K-500+Ɉпɵɬɧɵɣ 
ɋɏМ ɫɨɫɬɚɜɢɬ = 536,771 ɥ.ɫ.  
=========================================================== 

      Ɉпɬɢɦɢɡɢɪɨɜɚɧɧɚɹ ɫɤɨɪɨɫɬɶ (V) ɞɥɹ K-500+Ɉпɵɬɧɵɣ ɋɏМ ɫɨɫɬɚɜɢɬ = 
8,75 ɤɦ/ɱ   
=========================================================== 

      Ɉпɬɢɦɢɡɢɪɨɜɚɧɧɚɹ ɲɢɪɢɧɚ ɡɚɯɜɚɬɚ (B) ɞɥɹ K-500+Ɉпɵɬɧɵɣ ɋɏМ 
ɫɨɫɬɚɜɢɬ = 6 ɦ  
=========================================================== 

      Ɉпɬɢɦɢɡɢɪɨɜɚɧɧɵɣ ɬɹɝɨɜɵɣ ɄɉȾ (ɄɉȾИɌəГ) ɞɥɹ K-500+Ɉпɵɬɧɵɣ ɋɏМ 
ɫɨɫɬɚɜɢɬ = 0,643576   
=========================================================== 

      Ȼɭɤɫɨɜɚɧɢɟ ɬɪɚɤɬɨɪɚ (SТРЦК) ɞɥɹ K-500+Ɉпɵɬɧɵɣ ɋɏМ ɫɨɫɬɚɜɢɬ = 
11,9023 %  

=========================================================== 

      Ɉпɬɢɦɢɡɢɪɨɜɚɧɧɚɹ пɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ(А) ɞɥɹ K-500+Ɉпɵɬɧɵɣ ɋɏМ 
ɫɨɫɬɚɜɢɬ = 3,13633 ɝɚ/ɱ  
=========================================================== 

      Ɉпɬɢɦɢɡɢɪɨɜɚɧɧɵɣ ɭɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɬɨпɥɢɜɚ (GС) ɞɥɹ K-500+Ɉпɵɬɧɵɣ 
ɋɏМ ɫɨɫɬɚɜɢɬ = 19,4514 ɤɝ/ɝɚ  
=========================================================== 

      Ʉɨɷɮɮɢɰɢɟɧɬ ɢɫпɨɥɶɡɨɜɚɧɢɹ ɜɪɟɦɟɧɢ ɫɦɟɧɵ (ЭКЮИЬЦ) ɞɥɹ K-

500+Ɉпɵɬɧɵɣ ɋɏМ ɫɨɫɬɚɜɢɬ = 0,597397  
=========================================================== 

      ɍɞɟɥɶɧɨɟ ɫɨпɪɨɬɢɜɥɟɧɢɟ пɨɱɜɵ (Ʉ) ɞɥɹ K-500+Ɉпɵɬɧɵɣ ɋɏМ ɫɨɫɬɚɜɢɬ = 
14,5326 ɤɇ/ɦ  
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=========================================================== 

      ɗɧɟɪɝɢɹ, ɡɚɬɪɚɱɟɧɚɹ ɱɟɪɟɡ ɚɦɨɪɬɢɡɚɰɢɸ, ɄɊ,ɌɊ ɢ ɌɈ МɌА (E) ɞɥɹ K-

500+Ɉпɵɬɧɵɣ ɋɏМ ɫɨɫɬɚɜɢɬ = 120,676 МȾɠ/ɝɚ  
=========================================================== 

      ɗɧɟɪɝɢɹ, ɡɚɬɪɚɱɟɧɚɹ ɧɚ пɟɪɟɫɬɪɨɟɧɢɟ МɌА (EЩОЫ) ɞɥɹ K-500+Ɉпɵɬɧɵɣ 
ɋɏМ ɫɨɫɬɚɜɢɬ = 0,02 МȾɠ/ɝɚ  
=========================================================== 

      ɗɧɟɪɝɢɹ ɠɢɜɨɝɨ ɬɪɭɞɚ ɧɚ ɭпɪɚɜɥɟɧɢɟ МɌА (EИЮЩЫ) ɞɥɹ K-500+Ɉпɵɬɧɵɣ 
ɋɏМ ɫɨɫɬɚɜɢɬ = 6,27267 МȾɠ/ɝɚ  
=========================================================== 

      ɗɧɟɪɝɢɹ ɡɚɬɪɚɱɟɧɚɹ ɱɟɪɟɡ ɌɋМ (EИЭЬЦ) ɞɥɹ K-500+Ɉпɵɬɧɵɣ ɋɏМ 
ɫɨɫɬɚɜɢɬ = 972,571 МȾɠ/ɝɚ  
=========================================================== 

      ɗɧɟɪɝɢɹ, пɨɬɟɪɹɧɧɚɹ ɫ ɭɪɨɠɚɟɦ ɢɡ-ɡɚ ɭпɥɨɬɧɟɧɢɹ пɨɱɜɵ (EЮЩ) ɞɥɹ K-

500+Ɉпɵɬɧɵɣ ɋɏМ ɫɨɫɬɚɜɢɬ = 181,887 МȾɠ/ɝɚ  
=========================================================== 

      ɗɧɟɪɝɢɹ, пɨɬɟɪɹɧɧɚɹ ɫ ɭɪɨɠɚɟɦ ɢɡ-ɡɚ ɧɚɪɭɲɟɧɢɹ ɚɝɪɨɫɪɨɤɨɜ (EЮК) ɞɥɹ K-

500+Ɉпɵɬɧɵɣ ɋɏМ ɫɨɫɬɚɜɢɬ = 1678,5 МȾɠ/ɝɚ  
=========================================================== 

      ȼɵɛɪɨɫ ɞɢɨɤɫɢɞɚ ɭɝɥɟɪɨɞɚ (ɋɈ2) ɞɥɹ K-500+Ɉпɵɬɧɵɣ ɋɏМ ɫɨɫɬɚɜɢɬ = 
213,115 ɤɝ/ɝɚ  
=========================================================== 

 

 

Ɋɢɫɭɧɨɤ 5.8 – ȼɥɢɹɧɢɟ ɦɚɫɫɵ ɬɪɚɤɬɨɪɚ ɧɚ ɜɵɛɪɨɫ ɞɢɨɤɫɢɞɚ ɭɝɥɟɪɨɞɚ пɪɢ 

пɪɨɜɟɞɟɧɢɢ ɝɥɭɛɨɤɨɝɨ ɪɵɯɥɟɧɢɹ пɨɱɜɵ 

ɂɡ ɪɢɫɭɧɤɚ 5.8 ɦɨɠɧɨ ɭɛɟɞɢɬɶɫɹ, ɱɬɨ ɞɥɹ пɪɢɧɹɬɵɯ ɭɫɥɨɜɢɣ ɪɚɛɨɬɵ 

ɚɝɪɟɝɚɬɚ ɢɦɟɟɬɫɹ ɨпɬɢɦɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ɦɚɫɫɵ ɬɪɚɤɬɨɪɚ ɪɚɜɧɨɟ 16857,1 ɤɝ, 
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ɱɬɨ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɦɚɫɫɟ ɬɪɚɤɬɨɪɨɜ 5-8 ɤɥɚɫɫɨɜ. ɂɡ ɪɢɫɭɧɤɚ ɬɚɤɠɟ ɜɢɞɧɨ, ɱɬɨ 

ɜɵɛɨɪ ɬɪɚɤɬɨɪɚ ɛɨɥɟɟ ɦɚɥɨɝɨ ɤɥɚɫɫɚ пɨ ɬɹɝɨɜɨɦɭ ɭɫɢɥɢɸ ɜɟɞɟɬ ɤ ɛɨɥɟɟ 

ɢɧɬɟɧɫɢɜɧɨɦɭ ɪɨɫɬɭ ɜɵɛɪɨɫɚ ɋɈ2 ɜ ɚɬɦɨɫɮɟɪɭ, ɱɟɦ пɪɢ ɢɫпɨɥɶɡɨɜɚɧɢɢ 

ɬɪɚɤɬɨɪɨɜ ɛɨɥɟɟ ɜɵɫɨɤɨɝɨ ɬɹɝɨɜɨɝɨ ɤɥɚɫɫɚ, ɚ ɡɧɚɱɢɬ ɫ ɛɨɥɶɲɟɣ ɦɚɫɫɨɣ ɱɟɦ 

ɨпɬɢɦɚɥɶɧɚɹ.   

 

Ɋɢɫɭɧɨɤ 5.9 – Ɂɚɜɢɫɢɦɨɫɬɶ ɜɵɛɪɨɫɚ ɞɢɨɤɫɢɞɚ ɭɝɥɟɪɨɞɚ ɨɬ ɦɨɳɧɨɫɬɢ 

ɞɜɢɝɚɬɟɥɹ ɬɪɚɤɬɨɪɚ пɪɢ пɪɨɜɟɞɟɧɢɢ ɝɥɭɛɨɤɨɦ ɪɵɯɥɟɧɢɢ пɨɱɜɵ 

 

Ɉпɬɢɦɚɥɶɧɚɹ ɦɚɫɫɚ ɬɪɚɤɬɨɪɚ, пɪɢ ɤɨɬɨɪɨɦ ɜɵɛɪɨɫ ɋɈ2 ɜ ɚɬɦɨɫɮɟɪɭ 

ɞɨɫɬɢɝɚɟɬ ɦɢɧɢɦɭɦɚ ɧɚɯɨɞɢɬɫɹ ɜ пɪɟɞɟɥɚɯ 520-540 ɥ.ɫ. ȼɵɛɨɪ ɬɪɚɤɬɨɪɚ ɫ 

ɨпɬɢɦɚɥɶɧɨɣ ɦɚɫɫɨɣ, ɧɨ ɫ ɦɨɳɧɨɫɬɶɸ ɞɜɢɝɚɬɟɥɹ ɪɚɜɧɨɣ 340 ɥ.ɫ. ɜɟɞɟɬ ɤ 

ɜɨɡɪɚɫɬɚɧɢɸ ɜɵɛɪɨɫɚ ɋɈ2 ɧɚ 50 ɤɝ/ɝɚ. 

 

5.2.2 ɂɫɫɥɟɞɨɜɚɧɢɟ ɜɥɢɹɧɢɹ ɧɚ ɜɵɛɪɨɫ ɋɈ2 ɲɢɪɢɧɵ ɡɚɯɜɚɬɚ ɢ ɫɤɨɪɨɫɬɢ 

ɪɵɯɥɢɬɟɥɶɧɨɝɨ ɚɝɪɟɝɚɬɚ 

 

Ɉпɬɢɦɚɥɶɧɵɟ ɡɧɚɱɟɧɢɹ ɲɢɪɢɧɵ ɡɚɯɜɚɬɚ ɢ ɫɤɨɪɨɫɬɢ ɪɵɯɥɢɬɟɥɶɧɨɝɨ 

ɚɝɪɟɝɚɬɚ пɪɢɜɟɞɟɧɵ ɧɚ ɪɢɫɭɧɤɟ 5.10. Ʉɚɤ ɜɢɞɧɨ ɢɡ ɪɢɫɭɧɤɚ ɞɥɹ ɬɪɚɤɬɨɪɚ ɫ 

ɨпɬɢɦɚɥɶɧɵɦɢ ɨɫɧɨɜɧɵɦɢ пɚɪɚɦɟɬɪɚɦɢ ɨпɬɢɦɚɥɶɧɚɹ ɲɢɪɢɧɚ ɡɚɯɜɚɬɚ ɪɚɜɧɚ 6 
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ɦ, ɚ ɫɤɨɪɨɫɬɶ 8,75 ɤɦ/ɱ.  Ʌɸɛɨɟ ɢɡɦɟɧɟɧɢɟ ɷɬɢɯ пɚɪɚɦɟɬɪɨɜ ɜɟɞɟɬ ɤ ɪɨɫɬɭ 

ɜɵɛɪɨɫɚ ɋɈ2.  

 

Ɋɢɫɭɧɨɤ 5.10 – Ɂɚɜɢɫɢɦɨɫɬɶ ɜɵɛɪɨɫɚ ɞɢɨɤɫɢɞɚ ɭɝɥɟɪɨɞɚ ɨɬ ɲɢɪɢɧɵ ɡɚɯɜɚɬɚ ɢ 

ɫɤɨɪɨɫɬɢ ɚɝɪɟɝɚɬɚ пɪɢ ɝɥɭɛɨɤɨɦ ɪɵɯɥɟɧɢɢ пɨɱɜɵ 

 

5.2.3 ɂɫɫɥɟɞɨɜɚɧɢɟ ɜɥɢɹɧɢɹ ɧɚ ɜɵɛɪɨɫ ɋɈ2 ɜ ɚɬɦɨɫɮɟɪɭ ɮɚɤɬɨɪɨɜ 

ɫɢɫɬɟɦɵ ɬɪɚɤɬɨɪ-ɨɩɟɪɚɬɨɪ-ɨɪɭɞɢɟ-ɩɨɥɟ-ɩɨɱɜɚ-ɭɪɨɠɚɣ 

 

ɉɪɨɜɟɞɟɦ ɢɫɫɥɟɞɨɜɚɧɢɟ ɜɥɢɹɧɢɹ ɭɞɟɥɶɧɨɝɨ ɫɨпɪɨɬɢɜɥɟɧɢɹ пɨɱɜɵ 

ɪɚɛɨɱɢɦ ɨɪɝɚɧɚɦ ɝɥɭɛɨɤɨɪɵɯɥɢɬɟɥɹ ɨɫɧɨɜɧɵɟ пɚɪɚɦɟɬɪɵ ɬɪɚɤɬɨɪɚ ɢ ɜɵɛɪɨɫ 

ɋɈ2 ɜ ɚɬɦɨɫɮɟɪɭ. 

Ʉɚɤ ɜɢɞɧɨ ɢɡ ɪɢɫɭɧɤɚ 5.11 ɢɡɦɟɧɟɧɢɟ ɭɞɟɥɶɧɨɝɨ ɫɨпɪɨɬɢɜɥɟɧɢɹ пɨɱɜɵ 

ɝɥɭɛɨɤɨɪɵɯɥɢɬɟɥɸ ɨɬ 12 ɞɨ 17 ɤɇ/ɦ ɧɟ ɜɟɞɟɬ ɤ ɡɧɚɱɢɬɟɥɶɧɨɦɭ ɢɡɦɟɧɟɧɢɸ 

ɨɫɧɨɜɧɵɯ пɚɪɚɦɟɬɪɨɜ ɬɪɚɤɬɨɪɚ (ɤɚɤ ɦɚɫɫɵ ɬɪɚɤɬɨɪɚ, ɬɚɤ ɢ ɦɨɳɧɨɫɬɢ ɟɝɨ 

ɞɜɢɝɚɬɟɥɹ). ɂɡɦɟɧɟɧɢɟ ɦɚɫɫɵ ɬɪɚɤɬɨɪɚ ɧɟ пɪɟɜɵɲɚɟɬ 200 ɤɝ, ɦɨɳɧɨɫɬɢ 

ɞɜɢɝɚɬɟɥɹ 10 ɥ.ɫ., пɨɷɬɨɦɭ ɦɨɠɧɨ ɫɤɚɡɚɬɶ, ɱɬɨ ɨпɬɢɦɚɥɶɧɵɟ пɚɪɚɦɟɬɪɵ 

ɬɪɚɤɬɨɪɚ ɫɬɚɛɢɥɶɧɵ пɪɢ ɡɧɚɱɢɬɟɥɶɧɨɦ ɢɡɦɟɧɟɧɢɢ ɭɞɟɥɶɧɨɝɨ ɫɨпɪɨɬɢɜɥɟɧɢɹ 

пɨɱɜɵ. ɂɡɦɟɧɟɧɢɟ ɜɵɛɪɨɫɚ ɋɈ2 ɧɚ ɜɵɛɪɚɧɧɨɦ ɞɥɹ ɢɫɫɥɟɞɨɜɚɧɢɹ ɞɢɚпɚɡɨɧɟ 
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ɭɞɟɥɶɧɨɝɨ ɫɨпɪɨɬɢɜɥɟɧɢɹ пɨɱɜɵ ɫɬɚɛɢɥɶɧɨ ɢ ɜɨɡɪɚɫɬɚɟɬ ɨɬ 188 ɞɨ 247 ɤɝ/ɝɚ, 

ɬ.ɟ. ɧɚ 60 ɤɝ/ɝɚ. 
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Вɟɫ ɬɪаɤɬɨɪа, ɤɇ Ɇɨщɧɨɫɬɶ, ɥ.ɫ. СɈ2, ɤɝ/ɝа
 

Ɋɢɫɭɧɨɤ 5.11 – ȼɥɢɹɧɢɟ ɭɞɟɥɶɧɨɝɨ ɫɨпɪɨɬɢɜɥɟɧɢɹ пɨɱɜɵ ɧɚ ɜɟɫ ɬɪɚɤɬɨɪɚ, 

ɦɨɳɧɨɫɬɶ ɟɝɨ ɞɜɢɝɚɬɟɥɹ ɢ ɜɵɛɪɨɫ ɋɈ2 ɜ ɚɬɦɨɫɮɟɪɭ 

 

ȼɥɢɹɧɢɟ ɪɚɡɦɟɪɚ ɨɛɪɚɛɚɬɵɜɚɟɦɨɝɨ пɨɥɹ ɧɚ ɨɫɧɨɜɧɵɟ пɚɪɚɦɟɬɪɵ 

ɬɪɚɤɬɨɪɚ, ɤɚɤ ɜɢɞɧɨ ɢɡ ɪɢɫɭɧɤɚ 5.12, пɪɨɹɜɥɹɟɬɫɹ ɧɚ пɨɥɹɯ ɪɚɡɦɟɪɨɦ ɦɟɧɶɲɟ 

10 ɝɚ, ɚ ɡɚɬɟɦ ɫɬɚɛɢɥɢɡɢɪɭɸɬɫɹ. ɉɨɬɪɟɛɧɚɹ ɨпɬɢɦɚɥɶɧɚɹ ɦɨɳɧɨɫɬɶ пɪɢ 

пɟɪɟɯɨɞɟ ɫ пɨɥɹ ɪɚɡɦɟɪɨɦ ɜ 1 ɝɚ ɧɚ пɨɥɟ ɪɚɡɦɟɪɨɦ 10 ɝɚ ɢɡɦɟɧɹɟɬɫɹ ɜ 

пɪɟɞɟɥɚɯ 100 ɥ.ɫ., ɦɚɫɫɚ ɜɨɡɪɚɫɬɚɟɬ ɧɚ 2200 ɤɝ, ɱɬɨ ɫɨɫɬɚɜɥɹɟɬ ɡɧɚɱɢɬɟɥɶɧɭɸ 

ɜɟɥɢɱɢɧɭ. ɉɪɢ ɷɬɨɦ ɜɵɛɪɨɫ ɋɈ2 ɫɧɢɠɚɟɬɫɹ ɧɚ 229 ɤɝ/ɝɚ. ɉɪɟɧɟɛɪɟɝɚɬɶ ɬɚɤɢɦ 

ɜɨɡɪɚɫɬɚɧɢɟɦ ɜɵɛɪɨɫɚ ɋɈ2 ɧɟ ɪɟɤɨɦɟɧɞɭɟɬɫɹ, пɨɷɬɨɦɭ ɧɚ пɨɥɹɯ ɦɟɧɶɲɟ 10 

ɝɚ ɧɟɨɛɯɨɞɢɦɨ ɢɫпɨɥɶɡɨɜɚɬɶ ɬɪɚɤɬɨɪɵ ɦɟɧɶɲɢɯ ɬɹɝɨɜɵɯ ɤɥɚɫɫɨɜ (4 ɢɥɢ 5 

ɤɥɚɫɫɚ), ɢɥɢ пɪɨɜɟɫɬɢ ɜ ɯɨɡɹɣɫɬɜɟ ɦɟɪɨпɪɢɹɬɢɹ пɨ ɭɤɪɭпɧɟɧɢɸ пɥɨɳɚɞɢ 

пɨɥɟɣ. 
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Вɟɫ ɬɪаɤɬɨɪа, ɤɇ Ɇɨщɧɨɫɬɶ, ɥ.ɫ. СɈ2, ɤɝ/ɝа
 

Ɋɢɫɭɧɨɤ 5.12 – ȼɥɢɹɧɢɟ пɥɨɳɚɞɢ пɨɥɹ ɧɚ ɜɟɫ ɬɪɚɤɬɨɪɚ, ɦɨɳɧɨɫɬɶ ɟɝɨ 

ɞɜɢɝɚɬɟɥɹ ɢ ɜɵɛɪɨɫ ɋɈ2 ɜ ɚɬɦɨɫɮɟɪɭ 

 

5.3 Ɉɛɨɛɳɟɧɧɵɟ ɪɟɤɨɦɟɧɞɚɰɢɢ ɩɪɨɢɡɜɨɞɫɬɜɭ 

ɂɫɯɨɞɹ ɢɡ пɪɨɜɟɞɟɧɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ, ɦɨɠɧɨ ɡɚɤɥɸɱɢɬɶ, ɱɬɨ ɞɥɹ 

ɤɨɧɤɪɟɬɧɵɯ ɭɫɥɨɜɢɣ ɪɚɛɨɬɵ ɚɝɪɟɝɚɬɨɜ ɞɥɹ ɨɫɧɨɜɧɨɣ ɨɛɪɚɛɨɬɤɢ пɨɱɜɵ 

ɢɦɟɸɬɫɹ ɬɪɚɤɬɨɪɵ ɫ ɨпɬɢɦɚɥɶɧɵɦɢ пɚɪɚɦɟɬɪɚɦɢ. 

Ⱦɥɹ ɧɟ ɝɥɭɛɨɤɨɣ ɨɛɪɚɛɨɬɤɢ пɨɱɜɵ ɬɹɠɟɥɵɦɢ ɞɢɫɤɨɜɵɦɢ ɛɨɪɨɧɚɦɢ (ɞɨ 

15 ɫɦ) ɨпɬɢɦɚɥɶɧɵɟ ɨɫɧɨɜɧɵɟ пɚɪɚɦɟɬɪɵ ɬɪɚɤɬɨɪɚ ɧɚɯɨɞɹɬɫɹ ɜ ɫɥɟɞɭɸɳɢɯ 

пɪɟɞɟɥɚɯ: ɦɚɫɫɚ – 12200-16500 ɤɝ, ɦɨɳɧɨɫɬɶ ɞɜɢɝɚɬɟɥɹ ɜ ɪɚɣɨɧɟ 540 ɥ.ɫ. 

Ⱦɥɹ ɝɥɭɛɨɤɨɣ ɨɛɪɚɛɨɬɤɢ пɨɱɜɵ ɝɥɭɛɨɤɨɪɵɯɥɢɬɟɥɹɦɢ (ɞɨ 35 ɫɦ) 

ɬɪɟɛɭɸɬɫɹ ɬɪɚɤɬɨɪɵ ɫ ɦɚɫɫɨɣ ɨɬ 14500 ɞɨ 16800 ɤɝ. Мɨɳɧɨɫɬɶ ɞɜɢɝɚɬɟɥɹ 

ɧɚɯɨɞɢɬɫɹ ɜ ɪɚɣɨɧɟ 536 – 540 ɥ.ɫ. 

Ʉɚɤ ɜɢɞɢɦ, ɨɫɧɨɜɧɵɟ пɚɪɚɦɟɬɪɵ ɬɪɚɤɬɨɪɚ ɧɚ ɨɛɟɢɯ ɨпɟɪɚɰɢɹɯ 

пɟɪɟɤɪɵɜɚɸɬɫɹ, пɨɷɬɨɦɭ ɞɥɹ ɢɯ ɜɵпɨɥɧɟɧɢɹ ɦɨɠɧɨ ɢɫпɨɥɶɡɨɜɚɬɶ ɨɞɢɧ ɢ ɬɨɬ 

ɠɟ ɬɪɚɤɬɨɪ ɫ ɦɚɫɫɨɣ 16500 ɤɝ ɢ ɦɨɳɧɨɫɬɶɸ ɞɜɢɝɚɬɟɥɹ 540 ɥ.ɫ. 
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5.4 ɗɧɟɪɝɟɬɢɱɟɫɤɚɹ ɢ ɷɤɨɧɨɦɢɱɟɫɤɚɹ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɪɟɚɥɢɡɚɰɢɢ 

ɪɟɡɭɥɶɬɚɬɨɜ ɢɫɫɥɟɞɨɜɚɧɢɹ 

ɋɧɢɠɟɧɢɟ ɜɵɛɪɨɫɚ ɋɈ2 ɡɚ ɫɱɟɬ ɨпɬɢɦɢɡɚɰɢɢ пɚɪɚɦɟɬɪɨɜ ɬɪɚɤɬɨɪɚ ɢ 

ɚɝɪɟɝɚɬɚ ɜ ɰɟɥɨɦ, ɡɚɤɨɧɨɦɟɪɧɨ ɜɟɞɟɬ ɤ ɫɧɢɠɟɧɢɸ ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɡɚɬɪɚɬ, 

ɛɨɥɟɟ ɬɨɝɨ ɫɧɢɠɟɧɢɟ ɜɵɛɪɨɫɚ ɋɈ2 пɪɨɢɫɯɨɞɢɬ, ɜ ɨɫɧɨɜɧɨɦ ɡɚ ɫɱɟɬ ɫɧɢɠɟɧɢɹ 

ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɡɚɬɪɚɬ ɧɚ ɜɫɟɯ ɫɬɚɞɢɹɯ ɠɢɡɧɟɧɧɨɝɨ ɰɢɤɥɚ ɬɪɚɤɬɨɪɨɜ ɢ 

ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɵɯ ɦɚɲɢɧ ɜɤɥɸɱɚɹ ɢɯ пɪɨɢɡɜɨɞɫɬɜɨ, ɬɟɯɧɢɱɟɫɤɨɟ 

ɨɛɫɥɭɠɢɜɚɧɢɟ ɢ пɪɨɢɡɜɨɞɫɬɜɟɧɧɭɸ ɷɤɫпɥɭɚɬɚɰɢɸ. ɋɧɢɠɟɧɢɟ ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ 

ɡɚɬɪɚɬ ɧɚ ɞɚɧɧɵɯ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɨпɟɪɚɰɢɹɯ, ɤɚɤ ɜɢɞɧɨ ɢɡ ɨɬɱɟɬɨɜ ɢ 

пɪɢɥɨɠɟɧɢɣ ȼ ɢ Г ɫɨɫɬɚɜɥɹɟɬ ɜɟɥɢɱɢɧɭ ɨɬ 830 ɞɨ 3000 МȾɠ/ɝɚ пɪɢ ɫɧɢɠɟɧɢɢ 

ɜɵɛɪɨɫɚ ɋɈ2 ɨɬ 60 ɞɨ 220 ɤɝ/ɝɚ. 

 

ȼɵɜɨɞɵ 

 

1. Ɉɫɧɨɜɧɵɟ пɚɪɚɦɟɬɪɵ ɬɪɚɤɬɨɪɚ ɢ ɚɝɪɟɝɚɬɨɜ ɞɥɹ ɨɫɧɨɜɧɨɣ 

пɨɜɟɪɯɧɨɫɬɧɨɣ ɢ ɝɥɭɛɨɤɨɣ ɨɛɪɚɛɨɬɤɢ пɨɱɜɵ ɜɥɢɹɸɬ ɧɚ ɜɵɛɪɨɫ ɞɢɨɤɫɢɞɚ 

ɭɝɥɟɪɨɞɚ ɜ ɚɬɦɨɫɮɟɪɭ. 

2. Ɉпɬɢɦɚɥɶɧɨɣ ɦɚɫɫɨɣ ɬɪɚɤɬɨɪɚ ɧɚ пɨɜɟɪɯɧɨɫɬɧɨɣ ɨɛɪɚɛɨɬɤɟ пɨɱɜɵ 

ɬɹɠɟɥɵɦɢ ɞɢɫɤɨɜɵɦɢ ɛɨɪɨɧɚɦɢ ɹɜɥɹɟɬɫɹ ɦɚɫɫɚ ɬɪɚɤɬɨɪɚ 12200-16500 ɤɝ, ɚ 

ɦɨɳɧɨɫɬɶ ɞɜɢɝɚɬɟɥɹ ɞɨɥɠɧɚ ɛɵɬɶ ɜ ɪɚɣɨɧɟ 540 ɥ.ɫ. ɒɢɪɢɧɚ ɡɚɯɜɚɬɚ ɚɝɪɟɝɚɬɚ 

ɞɨɥɠɧɚ ɛɵɬɶ 10,4 ɦ, ɚ ɫɤɨɪɨɫɬɶ 12 ɤɦ/ɱ. 

3. Ɉпɬɢɦɚɥɶɧɨɣ ɦɚɫɫɨɣ ɬɪɚɤɬɨɪɚ ɧɚ ɝɥɭɛɨɤɨɦ ɪɵɯɥɟɧɢɢ пɨɱɜɵ 

ɝɥɭɛɨɤɨɪɵɯɥɢɬɟɥɹɦɢ ɹɜɥɹɟɬɫɹ ɦɚɫɫɚ ɬɪɚɤɬɨɪɚ 14500 ɞɨ 16800 ɤɝ, ɦɨɳɧɨɫɬɶ 

ɞɜɢɝɚɬɟɥɹ ɞɨɥɠɧɚ ɧɚɯɨɞɢɬɫɹ ɜ ɪɚɣɨɧɟ 536 – 540 ɥ.ɫ. ɒɢɪɢɧɚ ɡɚɯɜɚɬɚ ɚɝɪɟɝɚɬɚ 

ɞɨɥɠɧɚ ɛɵɬɶ 6 ɦ, ɚ ɫɤɨɪɨɫɬɶ 8,75 ɤɦ/ɱ. 

4. ɉɪɢ ɨпɬɢɦɚɥɶɧɵɯ ɡɧɚɱɟɧɢɹɯ пɚɪɚɦɟɬɪɨɜ ɬɪɚɤɬɨɪɚ ɢ ɚɝɪɟɝɚɬɚ ɜ ɰɟɥɨɦ 

ɧɚɛɥɸɞɚɟɬɫɹ ɫɧɢɠɟɧɢɟ ɜɵɛɪɨɫɚ ɋɈ2 ɜ ɚɬɦɨɫɮɟɪɭ ɜ пɪɟɞɟɥɚɯ ɨɬ 60 ɞɨ 220 

ɤɝ/ɝɚ, ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɫɪɚɜɧɢɜɚɟɦɨɝɨ ɬɪɚɤɬɨɪɚ, ɢ ɮɚɤɬɨɪɨɜ ɜɧɟɲɧɟɣ ɫɪɟɞɵ 

(ɭɞɟɥɶɧɨɝɨ ɫɨпɪɨɬɢɜɥɟɧɢɹ пɨɱɜɵ ɢ пɥɨɳɚɞɢ пɨɥɹ). 
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ȼɕȼɈȾɕ ɂ ɉɊȿȾɅɈɀȿɇɂə 

1. ȼ Ɋɟɫпɭɛɥɢɤɟ Ɍɚɬɚɪɫɬɚɧ пɪɢɧɹɬɚ ɬɟɯɧɨɥɨɝɢɹ ɪɚɡɧɨɝɥɭɛɢɧɧɨɣ ɨɫɧɨɜɧɨɣ 

ɨɛɪɚɛɨɬɤɢ, ɫ ɱɟɪɟɞɨɜɚɧɢɟɦ ɝɥɭɛɢɧɵ ɨɛɪɚɛɨɬɤɢ пɨ ɝɨɞɚɦ ɢ ɫɟɜɨɨɛɨɪɨɬɚɦ. 

2. Ⱦɥɹ пɨɢɫɤɚ пɭɬɟɣ ɫɧɢɠɟɧɢɹ ɜɵɛɪɨɫɚ ɋɈ2 ɧɚ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɨпɟɪɚɰɢɹɯ 

ɨɫɧɨɜɧɨɣ ɨɛɪɚɛɨɬɤɢ пɨɱɜɵ пɪɟɞɥɨɠɟɧ ɤɪɢɬɟɪɢɣ ɨпɬɢɦɢɡɚɰɢɢ пɚɪɚɦɟɬɪɨɜ 

ɢ ɪɟɠɢɦɨɜ ɪɚɛɨɬɵ ɦɚɲɢɧɧɨ-ɬɪɚɤɬɨɪɧɵɯ ɚɝɪɟɝɚɬɨɜ – ɦɢɧɢɦɚɥɶɧɵɣ ɜɵɛɪɨɫ 

ɋɈ2. 

3. Ɋɚɫɱɟɬɧɵɦ ɦɟɬɨɞɨɦ ɜɵɹɜɥɟɧɨ, ɱɬɨ ɦɚɫɫɚ ɋɈ2 ɞɥɹ ɮɨɪɦɢɪɨɜɚɧɢɹ 1 ɤɝ 

ɡɟɪɧɚ ɫ ɭɱɟɬɨɦ ɦɚɫɫɵ ɫɨɥɨɦɵ, ɧɚɯɨɞɢɬɫɹ ɜ пɪɟɞɟɥɚɯ 1,9-2,6 ɤɝ ɜ 

ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɤɭɥɶɬɭɪɵ. 

4. Мɚɤɫɢɦɚɥɶɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɋɈ2 ɢɡ ɚɬɦɨɫɮɟɪɵ пɨɝɥɨɳɚɟɬ ɨɡɢɦɚɹ ɪɨɠɶ – 

2,9 ɤɝ ɧɚ 1 ɤɝ ɡɟɪɧɚ  ɫ ɭɱɟɬɨɦ ɫɨɥɨɦɵ ɢ ɤɭɤɭɪɭɡɚ ɧɚ ɫɢɥɨɫ – 2,8 ɤɝ/ɤɝ. 

5. ȼɵɹɜɥɟɧɵ ɦɚɬɟɦɚɬɢɱɟɫɤɢɟ ɦɨɞɟɥɢ ɞɥɹ ɪɚɫɱɟɬɚ ɤɨɥɢɱɟɫɬɜɚ ɋɈ2 ɧɟ 

пɨɝɥɨɳɟɧɧɨɝɨ ɢɡ ɚɬɦɨɫɮɟɪɵ ɤɭɥɶɬɭɪɨɣ  ɢɡ-ɡɚ пɨɬɟɪɢ ɭɪɨɠɚɹ ɨɬ 

ɧɚɪɭɲɟɧɢɹ ɚɝɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɪɨɤɨɜ ɜɵпɨɥɧɟɧɢɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ 

ɨпɟɪɚɰɢɣ ɢ ɭпɥɨɬɧɟɧɢɹ пɨɱɜɵ ɞɜɢɠɢɬɟɥɹɦɢ ɬɪɚɤɬɨɪɚ. 

6. Аɝɪɨɬɟɯɧɢɱɟɫɤɢ ɞɨпɭɫɬɢɦɵɟ пɪɟɞɟɥɵ ɪɚɛɨɱɟɣ ɫɤɨɪɨɫɬɢ ɪɚɡɥɢɱɧɵɯ 

ɚɝɪɟɝɚɬɨɜ ɝɥɭɛɨɤɨɪɵɯɥɢɬɟɥɟɣ ɢ ɞɢɫɤɚɬɨɪɨɜ пɨ ɪɟɡɭɥɶɬɚɬɚɦ 

ɷɤɫпɟɪɢɦɟɧɬɚɥɶɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ ɤɨɥɟɛɥɸɬɫɹ ɨɬ 5 ɞɨ 14ɤɦ/ɱ. 

7. ɍɜɟɥɢɱɟɧɢɟ ɫɤɨɪɨɫɬɢ ɚɝɪɟɝɚɬɨɜ ɝɥɭɛɨɤɨɪɵɯɥɢɬɟɥɟɣ ɢ ɞɢɫɤɚɬɨɪɨɜ 

ɡɚɤɨɧɨɦɟɪɧɨ ɜɟɞɭɬ ɤ ɪɨɫɬɭ ɭɞɟɥɶɧɨɝɨ ɫɨпɪɨɬɢɜɥɟɧɢɹ пɨɱɜɵ ɪɚɛɨɱɢɦ 

ɨɪɝɚɧɚɦ ɚɝɪɟɝɚɬɨɜ ɧɚ ɜɫɟɯ ɜɚɪɢɚɧɬɚɯ ɨпɵɬɨɜ.  

8. ɉɨ ɪɟɡɭɥɶɬɚɬɚɦ ɷɤɫпɟɪɢɦɟɧɬɨɜ пɭɬɟɦ ɤɨɪɪɟɥɹɰɢɨɧɧɨ-ɪɟɝɪɟɫɫɢɨɧɧɨɝɨ 

ɚɧɚɥɢɡɚ пɨɥɭɱɟɧɵ ɭɪɚɜɧɟɧɢɹ ɪɟɝɪɟɫɫɢɢ ɪɚɞɢɭɫɚ пɨɜɨɪɨɬɚ Rп, ɲɢɪɢɧɵ 

пɨɜɨɪɨɬɧɨɣ пɨɥɨɫɵ ɋп, ɞɥɢɧɚ пɨɜɨɪɨɬɧɨɣ пɨɥɨɫɵ Lп, ɨɬ пɚɪɚɦɟɬɪɨɜ 

ɚɝɪɟɝɚɬɚ (ɲɢɪɢɧɵ ɡɚɯɜɚɬɚ ȼɪ, ɫɤɨɪɨɫɬɢ пɨɜɨɪɨɬɚ Vп) пɨ ɚɝɪɟɝɚɬɚɦ 

ɝɥɭɛɨɤɨɪɵɯɥɢɬɟɥɹɦ ɢ ɞɢɫɤɚɬɨɪɚɦ ɫ ɪɚɡɥɢɱɧɵɦɢ ɬɪɚɤɬɨɪɚɦɢ. ȼɵɹɜɥɟɧɚ 

ɮɚɤɬɢɱɟɫɤɚɹ пɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɚɝɪɟɝɚɬɨɜ.  Ɋɚɫɯɨɠɞɟɧɢɟ ɪɚɫɱɟɬɧɨɣ ɢ 

ɷɤɫпɟɪɢɦɟɧɬɚɥɶɧɨ ɨпɪɟɞɟɥɟɧɧɨɣ пɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɦɚɲɢɧɧɨ-
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ɬɪɚɤɬɨɪɧɵɯ ɚɝɪɟɝɚɬɨɜ ɧɚɯɨɞɢɬɫɹ  ɜ пɪɟɞɟɥɚɯ 2-7 %, ɱɬɨ ɞɨпɭɫɤɚɟɬɫɹ пɪɢ 

ɧɨɪɦɢɪɨɜɚɧɢɢ пɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɚɝɪɟɝɚɬɨɜ. 

9. Ɉɫɧɨɜɧɵɟ пɚɪɚɦɟɬɪɵ ɬɪɚɤɬɨɪɚ ɢ ɚɝɪɟɝɚɬɨɜ ɞɥɹ ɨɫɧɨɜɧɨɣ пɨɜɟɪɯɧɨɫɬɧɨɣ ɢ 

ɝɥɭɛɨɤɨɣ ɨɛɪɚɛɨɬɤɢ пɨɱɜɵ ɜɥɢɹɸɬ ɧɚ ɜɵɛɪɨɫ ɞɢɨɤɫɢɞɚ ɭɝɥɟɪɨɞɚ ɜ 

ɚɬɦɨɫɮɟɪɭ. 

10. Ɉпɬɢɦɚɥɶɧɨɣ ɦɚɫɫɨɣ ɬɪɚɤɬɨɪɚ ɧɚ пɨɜɟɪɯɧɨɫɬɧɨɣ ɨɛɪɚɛɨɬɤɟ пɨɱɜɵ 

ɬɹɠɟɥɵɦɢ ɞɢɫɤɨɜɵɦɢ ɛɨɪɨɧɚɦɢ ɹɜɥɹɟɬɫɹ ɦɚɫɫɚ ɬɪɚɤɬɨɪɚ 12200-16500 ɤɝ, ɚ 

ɦɨɳɧɨɫɬɶ ɞɜɢɝɚɬɟɥɹ ɞɨɥɠɧɚ ɛɵɬɶ ɜ ɪɚɣɨɧɟ 540 ɥ.ɫ. ɒɢɪɢɧɚ ɡɚɯɜɚɬɚ 

ɚɝɪɟɝɚɬɚ ɞɨɥɠɧɚ ɛɵɬɶ 10,4 ɦ, ɚ ɫɤɨɪɨɫɬɶ 12 ɤɦ/ɱ. 

11. Ɉпɬɢɦɚɥɶɧɨɣ ɦɚɫɫɨɣ ɬɪɚɤɬɨɪɚ ɧɚ ɝɥɭɛɨɤɨɦ ɪɵɯɥɟɧɢɢ пɨɱɜɵ 

ɝɥɭɛɨɤɨɪɵɯɥɢɬɟɥɹɦɢ ɹɜɥɹɟɬɫɹ ɦɚɫɫɚ ɬɪɚɤɬɨɪɚ 14500 ɞɨ 16800 ɤɝ, 

ɦɨɳɧɨɫɬɶ ɞɜɢɝɚɬɟɥɹ ɞɨɥɠɧɚ ɧɚɯɨɞɢɬɫɹ ɜ ɪɚɣɨɧɟ 536 – 540 ɥ.ɫ. ɒɢɪɢɧɚ 

ɡɚɯɜɚɬɚ ɚɝɪɟɝɚɬɚ ɞɨɥɠɧɚ ɛɵɬɶ 6 ɦ, ɚ ɫɤɨɪɨɫɬɶ 8,75 ɤɦ/ɱ. 

12.  ɉɪɢ ɨпɬɢɦɚɥɶɧɵɯ ɡɧɚɱɟɧɢɹɯ пɚɪɚɦɟɬɪɨɜ ɬɪɚɤɬɨɪɚ ɢ ɚɝɪɟɝɚɬɚ ɜ ɰɟɥɨɦ 

ɧɚɛɥɸɞɚɟɬɫɹ ɫɧɢɠɟɧɢɟ ɜɵɛɪɨɫɚ ɋɈ2 ɜ ɚɬɦɨɫɮɟɪɭ ɜ пɪɟɞɟɥɚɯ ɨɬ 60 ɞɨ 220 

ɤɝ/ɝɚ, ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɫɪɚɜɧɢɜɚɟɦɨɝɨ ɬɪɚɤɬɨɪɚ, ɢ ɮɚɤɬɨɪɨɜ ɜɧɟɲɧɟɣ 

ɫɪɟɞɵ (ɭɞɟɥɶɧɨɝɨ ɫɨпɪɨɬɢɜɥɟɧɢɹ пɨɱɜɵ ɢ пɥɨɳɚɞɢ пɨɥɹ). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 88 

ɋɉɂɋɈɄ ɅɂɌȿɊȺɌɍɊɕ 

 

1. Global Warming 101. https://www.nrdc.org/stories/global-warming-

101#warming / Ⱦɚɬɚ ɨɛɪɚɳɟɧɢɹ 18 ɹɧɜɚɪɹ 2022 ɝ. 

2. ɂɫɬɨɱɧɢɤ: QЮцЫц, C. ɢ КХ. (2013). The global carbon budget 1959–2011. 

https://whatsyourimpact.org/greenhouse-gases/carbon-dioxide-emissions / Ⱦɚɬɚ 

ɨɛɪɚɳɟɧɢɹ 18 ɹɧɜɚɪɹ 2022 ɝ. 

3.  . "Electricity Generation Year: 2011." U.S. Energy Information Administration: 

International Energy Statistics Database. 

http://www.eia.gov/cfapps/ipdbproject/iedindex3.cfm?tid=2&pid=alltypes&aid

=12&cid=regions&syid=2008&eyid=2011&unit=BKWH (accessed August 6, 

2014). 

 4.   a. b. c. d. e. LО QЮцЫц, C., A. K. JКТЧ, M. R. RКЮЩКМС, J. SМСаТЧРОЫ, S. SТЭМС, 

B. D. Stocker, N. Viovy, S. Zaehle, C. Huntingford, P. Friedlingstein, R. J. 

Andres, T. Boden, C. Jourdain, T. Conway, R. A. Houghton, J. I. House, G. 

MКЫХКЧН, G. P. PОЭОЫЬ, G. VКЧ DОЫ АОЫП, A. AСХЬЭЫöЦ, R. M. AЧНЫОа, L. BШЩЩ, 

J. G. Canadell, E. Kato, P. Ciais, S. C. Doney, C. Enright, N. Zeng, R. F. 

Keeling, K. Klein Goldewijk, S. Levis, P. Levy, M. Lomas, and B. Poulter. 

"The global carbon budget 1959–2011." Earth System Science Data 

Discussions 5, no. 2 (2012): 1107-1157.  

5.   "What Does 400 ppm Look Like?" Scripps Institution of Oceanography, UC 

San Diego. https://scripps.ucsd.edu/programs/keelingcurve/2013/12/03/what-

does-400-ppm-look-like (accessed August 5, 2014).  

6. R. S. А. VКЧ DО АКХ, B. DО BШОЫ, L. J. LШЮЫОЧЬ, P. KöСХОЫ, КЧН R. BТЧЭКЧУК. 

"Reconstruction of a continuous high-resolution CO2 record over the past 20 

million years." Climate of the Past 7, no. 4 (2011): 1459-1469.  

7.  a. b. c. d. e. f. Denman, K.L., G. Brasseur, A. Chidthaisong, P. Ciais, P.M. Cox, 

R.E. Dickinson, D. Hauglustaine, C. Heinze, E. Holland, D. Jacob, U. 

Lohmann, S Ramachandran, P.L. da Silva Dias, S.C. Wofsy and X. Zhang. 

Couplings Between Changes in the Climate System and Biogeochemistry. In: 

https://www.nrdc.org/stories/global-warming-101#warming
https://www.nrdc.org/stories/global-warming-101#warming
https://whatsyourimpact.org/greenhouse-gases/carbon-dioxide-emissions%203
https://whatsyourimpact.org/greenhouse-gases/carbon-dioxide-emissions%203
https://whatsyourimpact.org/greenhouse-gases/carbon-dioxide-emissions%203
https://whatsyourimpact.org/greenhouse-gases/carbon-dioxide-emissions#footnoteref1_6y9ehs1
https://whatsyourimpact.org/greenhouse-gases/carbon-dioxide-emissions#footnoteref1_3ybxl02
https://whatsyourimpact.org/greenhouse-gases/carbon-dioxide-emissions#footnoteref1_trr0ru3
https://whatsyourimpact.org/greenhouse-gases/carbon-dioxide-emissions#footnoteref1_ttwi4ss
https://whatsyourimpact.org/greenhouse-gases/carbon-dioxide-emissions#footnoteref1_rl3j96j
https://whatsyourimpact.org/greenhouse-gases/carbon-dioxide-emissions#footnoteref4_s05b1no
https://whatsyourimpact.org/greenhouse-gases/carbon-dioxide-emissions#footnoteref4_5uyoqn1
https://whatsyourimpact.org/greenhouse-gases/carbon-dioxide-emissions#footnoteref4_4clknet
https://whatsyourimpact.org/greenhouse-gases/carbon-dioxide-emissions#footnoteref4_3niwqu7
https://whatsyourimpact.org/greenhouse-gases/carbon-dioxide-emissions#footnoteref4_kxxkn6x
https://whatsyourimpact.org/greenhouse-gases/carbon-dioxide-emissions#footnoteref4_tgqmuz9


 89 

Climate Change 2007: The Physical Science Basis. Contribution of Working 

Group I to the Fourth Assessment Report of the Intergovernmental Panel on 

Climate Change. Cambridge University Press, Cambridge, United Kingdom 

and New York, NY, USA, 2007.  

8.  a. b. c. d. e. f. International Energy Agency. CO2 Emissions from Fuel 

Combustion 2012. Paris: Organisation for Economic Cooperation and 

Development, 2012.  

9. U.K. Defra. The 2014 Government Greenhouse Gas Conversion Factors for 

Company Reporting. London: U.K. Department for Environment, Food & Rural 

Affairs, 2014.  

10.  International Transport Forum. Reducing Transport Greenhouse Gas 

Emissions: Trends & Data. Paris: Organisation for Economic Cooperation and 

Development, 2010.  

11.  Harrould-Kolieb, Ellycia. Shipping Impacts On Climate: A Source With 

Solutions. Washington, D.C.: Oceana, 2008.  

12.  Harrould-Kolieb, Ellycia and Jacqueline Savitz. Shipping Solutions: 

Technological And Operational Methods Available To Reduce CO2. 

Washington, D.C.: Oceana, 2010.  

13.  ICAO. ICAO Environment Report 2010: Aviation and Climate Chnage. 

MШЧЭЫцКХ: IЧЭОЫЧКЭТШЧКХ CТЯТХ AЯТКЭТШЧ OЫРКЧТгКЭТШЧ, 2010.  

14.  Smale, Robin, Max Krahe and Tim Johnson. Aviation report market based 

mechanisms to curb greenhouse gas emissions from international aviation. 

Gland, Switzerland: WWF International, 2012.  

15.  Houghton, R. A.. "How well do we know the flux of CO2 from land-use 

change?." Tellus B 62, no. 5 (2010): 337-351.  

16.  Ba-Shammak, Mohammed, Hernane Caruso, Ali Elkamel, Eric Croiset, and 

Peter L. Douglas. "Analysis and Optimization of Carbon Dioxide Emission 

Mitigation Options in the Cement Industry." American Journal of 

Environmental Sciences 4, no. 5 (2008): 482-490.  

https://whatsyourimpact.org/greenhouse-gases/carbon-dioxide-emissions#footnoteref5_9rslrx3
https://whatsyourimpact.org/greenhouse-gases/carbon-dioxide-emissions#footnoteref5_j8lcwmz
https://whatsyourimpact.org/greenhouse-gases/carbon-dioxide-emissions#footnoteref5_9mqr69q
https://whatsyourimpact.org/greenhouse-gases/carbon-dioxide-emissions#footnoteref5_upo7ae2
https://whatsyourimpact.org/greenhouse-gases/carbon-dioxide-emissions#footnoteref5_inxg1dz
https://whatsyourimpact.org/greenhouse-gases/carbon-dioxide-emissions#footnoteref5_247m7dl


 90 

17.  World Steel Association. Steel's contribution to a low carbon future: 

Worldsteel position paper.. Brussels, Belgium: World Steel Association, 2011.  

18.  a. b. c. d. U.S. DOE. Carbon Cycling and Biosequestration: Integrating 

Biology and Climate Through Systems Science; Report from the March 2008 

Workshop, DOE/SC-108. U.S. Department of Energy Office of Science, 2008.  

19.  a. b. "Volcanic Gases and Climate Change Overview." U.S. Geological 

Survey. http://volcanoes.usgs.gov/hazards/gas/climate.php (accessed August 2, 

2014).  

20.  a. b. Gerlach, Terry. "Volcanic versus anthropogenic carbon dioxide." Eos, 

Transactions American Geophysical Union 92, no. 24 (2011): 2019. 

21. Ʌ.ȼ. Мɢɫɭɧ, ɂ.ɇ. Мɢɫɭɧ, ȼ.М. Гɪɢɳɭɤ ɂɧɠɟɧɟɪɧɚɹ ɷɤɨɥɨɝɢɹ ɜ ȺɉɄ 

пɨɫɨɛɢɟ / пɨɞ ɪɟɞ. пɪɨɮ. Ʌ.ȼ. Мɢɫɭɧɚ. – Мɧ.: ȻГАɌɍ, 2007. – 302ɫ. / 

https://ekolog.org/books/12/4_2_3.htm  

22. Аɧɭɮɪɢɟɜ ȼ.ɉ. ȼɈɁМɈɀɇɈɋɌɂ ɊȿАɅɂɁАɐɂɂ ɍГɅȿɊɈȾɇɈɃ 

ɉɈɅɂɌɂɄɂ ȼ ɊɈɋɋɂɃɋɄɂɏ ɊȿГɂɈɇАɏ. / Ɂɟɥɟɧɚɹ ɷɤɨɧɨɦɢɤɚ. Ɂɟɥɟɧɚɹ 

ɷɧɟɪɝɟɬɢɤɚ. Ɂɟɥɟɧɵɟ ɢɧɜɟɫɬɢɰɢɢ 

23. Ʉɚɪɛɨɧɨɜɨɟ ɡɟɦɥɟɞɟɥɢɟ – ɧɨɜɨɟ ɧɚпɪɚɜɥɟɧɢɟ ɜ ɤɥɢɦɚɬɢɱɟɫɤɨɦ 

пɪɨɬɢɜɨɫɬɨɹɧɢɢ / https://www.ng.ru/energy/2021-06-07/14_8167_climate.html 

24. Ʉ. А. ɏɚɮɢɡɨɜ ɉɭɬɢ ɫɧɢɠɟɧɢɹ ɜɵɛɪɨɫɚ ɜ ɚɬɦɨɫɮɟɪɭ ɞɢɨɤɫɢɞɚ ɭɝɥɟɪɨɞɚ ɧɚ 

пɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ пɪɨɰɟɫɫɚɯ ɜ ɪɚɫɬɟɧɢɟɜɨɞɫɬɜɟ / ȼɟɫɬɧɢɤ Ʉɚɡɚɧɫɤɨɝɨ 

ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɝɨ ɚɝɪɚɪɧɨɝɨ ɭɧɢɜɟɪɫɢɬɟɬɚ. – 2021. – Ɍ. 16. – № 3(63). – ɋ. 38-

42. – DOI 10.12737/2073-0462-2021-38-42. 

25. ɄɈɇɌɊɈɅɖ ɉȿɊȿɍɉɅɈɌɇȿɇɂə ɉɈɑȼɕ ȼ 

ɊȿɋɍɊɋɈɋȻȿɊȿГАɘɓȿМ ɁȿМɅȿȾȿɅɂɂ./ ɋɚɮɢɧ Ɋ.ɂ., ɏɚɮɢɡɨɜ Ʉ.А., 

ȼɚɥɢɟɜ А.Ɋ., Ɂɢɝɚɧɲɢɧ Ȼ.Г., Мɢɧɢɤɚɟɜ Ɋ.ȼ., ɏɚɮɢɡɨɜ Ɋ.ɇ.// ɇɚɭɱɧɨ-

ɦɟɬɨɞɢɱɟɫɤɢɟ ɪɟɤɨɦɟɧɞɚɰɢɢ. Ʉɚɡɚɧɶ: ɂɡɞ-ɜɨ Ʉɚɡɚɧɫɤɨɝɨ ГАɍ, 2018. 48 ɫ. 

26. Camill Khafizov. Method of justification for parameters of tractor-implement 

unit with regards to their impact on crop productivity / Contents of Proceedings of 

17
th
 International Scientific Conference Engineering for rural development. ”. 

Jelgava 2018,  c. 161-167/ 

https://whatsyourimpact.org/greenhouse-gases/carbon-dioxide-emissions#footnoteref16_ma5muld
https://whatsyourimpact.org/greenhouse-gases/carbon-dioxide-emissions#footnoteref16_6zqhzlt
https://whatsyourimpact.org/greenhouse-gases/carbon-dioxide-emissions#footnoteref16_ws55ig9
https://whatsyourimpact.org/greenhouse-gases/carbon-dioxide-emissions#footnoteref16_bk680me
https://whatsyourimpact.org/greenhouse-gases/carbon-dioxide-emissions#footnoteref17_a1hlhyh
https://whatsyourimpact.org/greenhouse-gases/carbon-dioxide-emissions#footnoteref17_zyy0llk
https://whatsyourimpact.org/greenhouse-gases/carbon-dioxide-emissions#footnoteref18_i1ldlas
https://whatsyourimpact.org/greenhouse-gases/carbon-dioxide-emissions#footnoteref18_zh9k14f
https://ekolog.org/books/12/4_2_3.htm
https://www.ng.ru/energy/2021-06-07/14_8167_climate.html


 91 

27. Ʉ.А.ɏɚɮɢɡɨɜ. ɋɧɢɠɟɧɢɟ ɫɭɦɦɚɪɧɵɯ ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɡɚɬɪɚɬ ɧɚ 

ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɨпɟɪɚɰɢɹɯ ɜ АɉɄ - пɭɬɶ ɫɧɢɠɟɧɢɹ ɜɵɛɪɨɫɨɜ пɚɪɧɢɤɨɜɵɯ 

ɝɚɡɨɜ ɜ ɚɬɦɨɫɮɟɪɭ / ȼɟɫɬɧɢɤ Ʉɚɡɚɧɫɤɨɝɨ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɝɨ ɚɝɪɚɪɧɨɝɨ 

ɭɧɢɜɟɪɫɢɬɟɬɚ. – 2021. – Ɍ. 16. – № 3(63). – ɋ. 43-47. – DOI 10.12737/2073-

0462-2021-43-47. 

28. ɋɢɫɬɟɦɚ ɡɟɦɥɟɞɟɥɢɹ Ɋɟɫпɭɛɥɢɤɢ Ɍɚɬɚɪɫɬɚɧ: ɱ. 2. Аɝɪɨɬɟɯɧɨɥɨɝɢɢ 

пɪɨɢɡɜɨɞɫɬɜɚ пɪɨɞɭɤɰɢɢ ɪɚɫɬɟɧɢɟɜɨɞɫɬɜɚ. – Ʉɚɡɚɧɶ: ɐɟɧɬɪ ɢɧɧɨɜɚɰɢɨɧɧɵɯ 

ɬɟɯɧɨɥɨɝɢɣ, 2014. – 292 ɫ. 

29. Ɍɟɯɧɨɥɨɝɢɢ ɜɨɡɞɟɥɵɜɚɧɢɹ ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɵɯ ɤɭɥɶɬɭɪ.  

http://ppagromarket.com/pro-nas/stati/20-. (Ⱦɚɬɚ ɨɛɪɚɳɟɧɢɹ 29 ɧɨɹɛɪɹ 2021 ɝ.). 

30. ɇɭɥɟɜɚɹ ɬɟɯɧɨɥɨɝɢɹ ɨɛɪɚɛɨɬɤɢ пɨɱɜɵ: ɱɬɨ ɷɬɨ, пɥɸɫɵ ɢ ɦɢɧɭɫɵ. 

https://plusiminusi.ru/nulevaya-texnologiya-obrabotki-pochvy-chto-eto-plyusy-i-

minusy/. (Ⱦɚɬɚ ɨɛɪɚɳɟɧɢɹ 29 ɧɨɹɛɪɹ 2021 ɝ.). 

31. əɝɨɞɢɧ Ȼ.А., ɀɭɤɨɜ ɘ.ɉ., Ʉɨɛɡɚɪɟɧɤɨ ȼ.ɂ. Аɝɪɨɯɢɦɢɹ/ɉɨɞ ɪɟɞ. Ȼ.А. 

əɝɨɞɢɧɚ. — М.: Ʉɨɥɨɫ, 2002. — 584 ɫ.: ɢɥ. 

32. Stephen P. Long, Elizabeth A. Ainsworth, Andrew D. B. Leakey, Josef 

NöЬЛОЫРОЫ, DШЧКХН R. OЫЭ. Food for thought: lower-than-expected crop yield 

stimulation with rising CO2 concentrations // Science. 2006. V. 312. P. 1918–1921. 

33. ɌɈɉ ɜɵɫɨɤɨɭɪɨɠɚɣɧɵɯ ɫɨɪɬɨɜ ɫɟɥɶɯɨɡɤɭɥɶɬɭɪ Ɍɚɬɚɪɫɬɚɧɚ. / 

https://yandexwebcache.net/ glavagronom.ru/news/sostavlen-top-

vysokourozhaynyh-sortov-selhozkultur-

tatarstana&l10n=ru&mime=html&sign=a7cae8ac71de6362132dc27bbc02ebfb&ke

yno=0&mode=text  

34. HОТЦКЭLКЧНаТЫЭО ТЧПШЫЦТОЫОЧ üЛОЫ CO2-Bindung / 

https://www.topagrar.com/suedplus/news/heimatlandwirte-informieren-ueber-co2-

bindung-12090307.html  

35.  CO2 uptake and ecophysiological parameters of the grain crops of 

midcontinent North America: Estimates from flux tower measurements / 

https://www.researchgate.net/publication/233884058_CO2_uptake_and_ecophysio

logical_parameters_of_the_grain_crops_of_midcontinent_North_America_Estimat

http://ppagromarket.com/pro-nas/stati/20-
https://plusiminusi.ru/nulevaya-texnologiya-obrabotki-pochvy-chto-eto-plyusy-i-minusy/
https://plusiminusi.ru/nulevaya-texnologiya-obrabotki-pochvy-chto-eto-plyusy-i-minusy/
http://www.sciencemag.org/cgi/content/abstract/312/5782/1918
http://www.sciencemag.org/cgi/content/abstract/312/5782/1918
https://yandexwebcache.net/%20glavagronom.ru/news/sostavlen-top-vysokourozhaynyh-sortov-selhozkultur-tatarstana&l10n=ru&mime=html&sign=a7cae8ac71de6362132dc27bbc02ebfb&keyno=0&mode=text
https://yandexwebcache.net/%20glavagronom.ru/news/sostavlen-top-vysokourozhaynyh-sortov-selhozkultur-tatarstana&l10n=ru&mime=html&sign=a7cae8ac71de6362132dc27bbc02ebfb&keyno=0&mode=text
https://yandexwebcache.net/%20glavagronom.ru/news/sostavlen-top-vysokourozhaynyh-sortov-selhozkultur-tatarstana&l10n=ru&mime=html&sign=a7cae8ac71de6362132dc27bbc02ebfb&keyno=0&mode=text
https://yandexwebcache.net/%20glavagronom.ru/news/sostavlen-top-vysokourozhaynyh-sortov-selhozkultur-tatarstana&l10n=ru&mime=html&sign=a7cae8ac71de6362132dc27bbc02ebfb&keyno=0&mode=text
https://www.topagrar.com/suedplus/news/heimatlandwirte-informieren-ueber-co2-bindung-12090307.html
https://www.topagrar.com/suedplus/news/heimatlandwirte-informieren-ueber-co2-bindung-12090307.html
https://www.researchgate.net/publication/233884058_CO2_uptake_and_ecophysiological_parameters_of_the_grain_crops_of_midcontinent_North_America_Estimates_from_flux_tower_measurements
https://www.researchgate.net/publication/233884058_CO2_uptake_and_ecophysiological_parameters_of_the_grain_crops_of_midcontinent_North_America_Estimates_from_flux_tower_measurements


 92 

es_from_flux_tower_measurements 

36. ɏɚɮɢɡɨɜ Ʉ.Ⱥ. ɉɭɬɢ ɫɧɢɠɟɧɢɹ ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɡɚɬɪɚɬ ɧɚ 

пɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ пɪɨɰɟɫɫɚɯ ɜ ɫɟɥɶɫɤɨɦ ɯɨɡɹɣɫɬɜɟ – Ʉɚɡɚɧɶ: ɂɡɞ-ɜɨ Ʉɚɡɚɧ. 

ɭɧ-ɬɚ, 2007. – 272 ɫ. 

37. ȽɈɋɌ 28305-89. Мɚɲɢɧɵ ɢ ɬɪɚɤɬɨɪɵ ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɵɟ ɢ ɥɟɫɧɵɟ. 

ɉɪɚɜɢɥɚ пɪɢɟɦɤɢ ɧɚ ɢɫпɵɬɚɧɢɹ. – М: ɂɡɞ-ɜɨ ɫɬɚɧɞɚɪɬɨɜ, 1990. – 4 ɫ. 

38. ȽɈɋɌ 30745-2001. Ɍɪɚɤɬɨɪɵ ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɵɟ. Ɉпɪɟɞɟɥɟɧɢɟ 

ɬɹɝɨɜɵɯ пɨɤɚɡɚɬɟɥɟɣ. – М: ɂɡɞ-ɜɨ ɫɬɚɧɞɚɪɬɨɜ, 2002. – 12 ɫ. 

39. ȽɈɋɌ 31345-2007. ɋɟɹɥɤɢ ɬɪɚɤɬɨɪɧɵɟ. Мɟɬɨɞɵ ɢɫпɵɬɚɧɢɣ. – М: ɂɡɞ-ɜɨ 

ɫɬɚɧɞɚɪɬɨɜ, 2008. – 58 ɫ. 

40. ȽɈɋɌ 7057-2001. Ɍɪɚɤɬɨɪɵ ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɵɟ. Мɟɬɨɞɵ ɢɫпɵɬɚɧɢɣ. – 

М: ɂɡɞ-ɜɨ ɫɬɚɧɞɚɪɬɨɜ, 2002. – 12 ɫ. 

41. ȽɈɋɌ Ɋ 52777-2007. Ɍɟɯɧɢɤɚ ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɚɹ. Мɟɬɨɞɵ 

ɷɧɟɪɝɟɬɢɱɟɫɤɨɣ ɨɰɟɧɤɢ. – М: ɂɡɞ-ɜɨ ɫɬɚɧɞɚɪɬɨɜ, 2008. – 12 ɫ. 

42. ȽɈɋɌ Ɋ 52778-2007. ɂɫпɵɬɚɧɢɹ ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɨɣ ɬɟɯɧɢɤɢ. Мɟɬɨɞɵ 

ɷɤɫпɥɭɚɬɚɰɢɨɧɧɨ-ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɨɰɟɧɤɢ. – М: ɂɡɞ-ɜɨ ɫɬɚɧɞɚɪɬɨɜ, 2008. – 

24 ɫ. 

43. ȽɈɋɌ 20915-2011. ɂɫпɵɬɚɧɢɹ ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɨɣ ɬɟɯɧɢɤɢ. Мɟɬɨɞɵ 

ɨпɪɟɞɟɥɟɧɢɹ ɭɫɥɨɜɢɣ ɢɫпɵɬɚɧɢɣ. – М: ɂɡɞ-ɜɨ ɫɬɚɧɞɚɪɬɨɜ, 2012. – 24 ɫ 

44. Ʌɶɜɨɜɫɤɢɣ Ȼ.ɇ. ɋɬɚɬɢɫɬɢɱɟɫɤɢɟ ɦɟɬɨɞɵ пɨɫɬɪɨɟɧɢɹ ɷɦпɢɪɢɱɟɫɤɢɯ 

ɮɨɪɦɭɥ. – М.: ȼɵɫɲɚɹ ɲɤɨɥɚ, 1982.–192 c. 

45. Ɇɟɥɶɧɢɤɨɜ, ɋ.ȼ. ɉɥɚɧɢɪɨɜɚɧɢɟ ɷɤɫпɟɪɢɦɟɧɬɚ ɜ ɢɫɫɥɟɞɨɜɚɧɢɹɯ 

ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɵɯ пɪɨɰɟɫɫɨɜ ДɌɟɤɫɬЖ / ɋ.ȼ. Мɟɥɶɧɢɤɨɜ, ȼ.Ɋ. Аɥɟɲɤɢɧ, 

ɉ.М. Ɋɨɳɢɧ. – Ʌ.: Ʉɨɥɨɫ, 1980. – 168 ɫ.  

46. Ɉɩɪɵɲɤɨ ȼ. ɇ. Ɉɫɧɨɜɵ ɬɟɨɪɢɢ пɥɚɧɢɪɨɜɚɧɢɹ ɢ ɚɧɚɥɢɡɚ ɦɟɬɨɞɨɜ 

ɨɛɪɚɛɨɬɤɢ ɷɤɫпɟɪɢɦɟɧɬɚɥɶɧɵɯ ɞɚɧɧɵɯ ДɌɟɤɫɬЖ : ɭɱɟɛɧɢɤ / ȼ. ɇ. Ɉпɪɵɲɤɨ, 

ȼ.ȼ.ɋɬɟпɚɧɨɜ, ɇ. ȼ.ɘɞɚɟɜ. - ɋɚɪɚɬɨɜ: ɂɡɞɚɬɟɥɶɫɤɢɣ ɰɟɧɬɪ «ɇɚɭɤɚ», 2010. – 

127 ɫ. 

 

 



 93 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ɉɊɂɅɈɀȿɇɂə 

 

 

 

 

 

 

 

 

 

 

 

 

 



 94 

 

ɉɪɢɥɨɠɟɧɢɟ ȼ



 95 

Ɋɚɫɱɟɬ ɨпɬɢɦɚɥɶɧɵɯ пɚɪɚɦɟɬɪɨɜ ɚɝɪɟɝɚɬɚ ɧɚ ɞɢɫɤɨɜɚɧɢɢ пɨɱɜ Ɉпɬɢɦɢɡɚɰɢɹ ɦɚɫɫɵ ɬɪɚɤɬɨɪɚ, ɦɨɳɧɨɫɬɢ 
Ⱦȼɋ,  

 ɒɢɪɢɧɵ ɡɚɯɜɚɬɚ  ɢ ɫɤɨɪɨɫɬɢ 
ɚɝɪɟɝɚɬɚ 

ɚɝɪɟɝɚɬɚ                         
Mt, kN Nen, ɥ.ɫ. BЩ, ɦ Vp, ɤɦ/ɱ tau_sm K, ɤɧ/ɦ ɄɊɣɬɹɝ N, ɥ.ɫ. Ȼɭɤɫ. W, ɝɚ/ɱ Gh, ɤɝ/ɝɚ ȿɚɦ.ɤɬɪ.ɬɨ ȿɪɟɝ E_upr Etsm Eup Eua ES CO2 
100,000 200,000 3,000 5,000 0,729 6,300 0,527 73,907 0,042 1,094 25,933 334,895 0,010 2,188 1296,660 1776,176 3679,259 7089,189 510,422 
100,000 200,000 3,000 5,438 0,728 6,319 0,528 80,531 0,042 1,187 24,213 308,762 0,010 2,374 1210,635 1776,176 3400,414 6698,371 482,283 
100,000 200,000 3,000 5,875 0,726 6,339 0,529 87,189 0,042 1,279 22,751 286,521 0,010 2,558 1137,551 1776,176 3162,765 6365,581 458,322 
100,000 200,000 3,000 6,313 0,724 6,359 0,529 93,880 0,042 1,371 21,494 267,363 0,010 2,741 1074,722 1776,176 2958,517 6079,530 437,726 
100,000 200,000 3,000 6,750 0,722 6,380 0,530 100,606 0,042 1,462 20,403 250,689 0,010 2,923 1020,158 1776,176 2779,822 5829,778 419,744 
100,000 200,000 3,000 7,188 0,720 6,402 0,530 107,368 0,042 1,552 19,447 236,044 0,010 3,105 972,352 1776,176 2623,909 5611,596 404,035 
100,000 200,000 3,000 7,625 0,718 6,424 0,531 114,167 0,043 1,643 18,603 223,080 0,010 3,285 930,144 1776,176 2485,758 5418,453 390,129 
100,000 200,000 3,000 8,063 0,716 6,448 0,532 121,006 0,043 1,732 17,853 211,523 0,010 3,465 892,627 1776,176 2361,937 5245,738 377,693 
100,000 200,000 3,000 8,500 0,714 6,471 0,532 127,883 0,043 1,822 17,182 201,155 0,010 3,643 859,079 1776,176 2250,191 5090,255 366,498 
100,000 200,000 3,000 8,938 0,713 6,496 0,533 134,802 0,043 1,910 16,578 191,803 0,010 3,821 828,921 1776,176 2149,143 4949,874 356,391 
100,000 200,000 3,000 9,375 0,711 6,521 0,534 141,762 0,043 1,999 16,034 183,324 0,010 3,998 801,679 1776,176 2058,089 4823,276 347,276 
100,000 200,000 3,000 9,813 0,709 6,546 0,534 148,766 0,043 2,087 15,539 175,600 0,010 4,174 776,967 1776,176 1976,838 4709,766 339,103 
100,000 200,000 3,000 10,250 0,707 6,573 0,535 155,813 0,044 2,174 15,089 168,536 0,010 4,348 754,464 1776,176 1899,128 4602,663 331,392 
100,000 200,000 3,000 10,688 0,705 6,599 0,536 162,904 0,044 2,261 14,678 162,050 0,010 4,523 733,900 1776,176 1830,101 4506,761 324,487 
100,000 200,000 3,000 11,125 0,703 6,627 0,537 170,042 0,044 2,348 14,301 156,075 0,010 4,696 715,049 1776,176 1765,141 4417,146 318,035 
100,000 200,000 3,000 11,563 0,702 6,655 0,537 177,227 0,044 2,434 13,954 150,551 0,010 4,868 697,719 1776,176 1706,360 4335,685 312,169 
100,000 200,000 3,000 12,000 0,700 6,683 0,538 184,459 0,044 2,520 13,635 145,431 0,010 5,039 681,746 1776,176 1650,070 4258,472 306,610 
100,000 200,000 4,857 5,000 0,715 6,300 0,603 104,725 0,068 1,736 17,217 243,448 0,016 3,473 860,853 1097,050 2357,045 4561,885 328,456 
100,000 200,000 4,857 5,438 0,712 6,319 0,603 114,159 0,068 1,882 16,157 224,641 0,016 3,763 807,869 1097,050 2180,585 4313,925 310,603 
100,000 200,000 4,857 5,875 0,710 6,339 0,603 123,648 0,068 2,026 15,259 208,635 0,016 4,052 762,928 1097,050 2031,569 4104,250 295,506 
100,000 200,000 4,857 6,313 0,708 6,359 0,604 133,196 0,068 2,169 14,487 194,847 0,016 4,339 724,363 1097,050 1903,105 3923,720 282,508 
100,000 200,000 4,857 6,750 0,705 6,380 0,604 142,803 0,069 2,312 13,819 182,847 0,016 4,624 690,938 1097,050 1791,032 3766,506 271,188 
100,000 200,000 4,857 7,188 0,703 6,402 0,605 152,472 0,069 2,453 13,234 172,308 0,016 4,906 661,720 1097,050 1693,076 3629,076 261,293 
100,000 200,000 4,857 7,625 0,700 6,424 0,605 162,206 0,069 2,594 12,720 162,978 0,016 5,187 635,989 1097,050 1607,286 3508,505 252,612 
100,000 200,000 4,857 8,063 0,698 6,448 0,606 172,006 0,069 2,733 12,264 154,660 0,016 5,466 613,181 1097,050 1527,232 3397,606 244,628 
100,000 200,000 4,857 8,500 0,696 6,471 0,606 181,874 0,070 2,872 11,857 147,199 0,016 5,743 592,850 1097,050 1458,776 3301,634 237,718 
100,000 200,000 4,857 8,938 0,693 6,496 0,606 191,812 0,070 3,009 11,493 140,468 0,016 6,018 574,635 1097,050 1393,924 3212,112 231,272 
100,000 200,000 6,714 5,000 0,700 6,300 0,635 137,428 0,094 2,350 13,392 201,796 0,022 4,700 669,625 793,611 1763,706 3433,459 247,209 
100,000 200,000 6,714 5,438 0,697 6,319 0,635 149,852 0,095 2,544 12,630 186,377 0,022 5,089 631,496 793,611 1635,252 3251,847 234,133 
100,000 200,000 6,714 5,875 0,694 6,339 0,635 162,359 0,095 2,737 11,985 173,255 0,022 5,474 599,226 793,611 1525,193 3096,782 222,968 
100,000 200,000 6,714 6,313 0,691 6,359 0,636 174,951 0,095 2,928 11,432 161,952 0,022 5,856 571,606 793,611 1430,790 2963,837 213,396 
100,000 200,000 6,714 6,750 0,688 6,380 0,636 187,632 0,096 3,117 10,955 152,114 0,022 6,235 547,737 793,611 1350,645 2850,364 205,226 
100,000 200,000 8,571 5,000 0,685 6,300 0,644 173,062 0,126 2,934 11,303 177,556 0,029 5,868 565,158 621,662 1427,997 2798,270 201,475 
100,000 200,000 8,571 5,438 0,681 6,319 0,644 188,778 0,126 3,173 10,712 164,151 0,029 6,347 535,576 621,662 1326,749 2654,514 191,125 
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Ɉпɬɢɦɢɡɚɰɢɹ ɦɚɫɫɵ ɬɪɚɤɬɨɪɚ, ɦɨɳɧɨɫɬɢ Ⱦȼɋ, ɲɢɪɢɧɵ ɢ ɫɤɨɪɨɫɬɢ ɚɝɪɟɝɚɬɚ 
 

Mt, kN Nen, ɥ.ɫ. BЩ, ɦ Vp, ɤɦ/ɱ tau_sm K, ɤɧ/ɦ ɄɊɣɬɹɝ N, ɥ.ɫ. Ȼɭɤɫ. W, ɝɚ/ɱ Gh, ɤɝ/ɝɚ ȿɚɦ.ɤɬɪ.ɬɨ ȿɪɟɝ E_upr Etsm Eup Eua ES CO2 
100,000 250,000 3,000 5,000 0,729 6,300 0,527 73,907 0,042 1,094 26,485 334,895 0,010 2,188 1324,232 1776,176 3679,259 7116,761 512,407 
100,000 250,000 3,000 5,438 0,728 6,319 0,528 80,531 0,042 1,187 24,765 308,762 0,010 2,374 1238,228 1776,176 3400,414 6725,964 484,269 
100,000 250,000 3,000 5,875 0,726 6,339 0,529 87,189 0,042 1,279 23,303 286,521 0,010 2,558 1165,167 1776,176 3162,765 6393,197 460,310 
100,000 250,000 3,000 6,313 0,724 6,359 0,529 93,880 0,042 1,371 22,047 267,363 0,010 2,741 1102,362 1776,176 2958,517 6107,169 439,716 
100,000 250,000 3,000 6,750 0,722 6,380 0,530 100,606 0,042 1,462 20,956 250,689 0,010 2,923 1047,822 1776,176 2779,822 5857,442 421,736 
100,000 250,000 3,000 7,188 0,720 6,402 0,530 107,368 0,042 1,552 20,001 236,044 0,010 3,105 1000,042 1776,176 2623,909 5639,286 406,029 
100,000 250,000 3,000 7,625 0,718 6,424 0,531 114,167 0,043 1,643 19,157 223,080 0,010 3,285 957,861 1776,176 2485,758 5446,170 392,124 
100,000 250,000 3,000 8,063 0,716 6,448 0,532 121,006 0,043 1,732 18,407 211,523 0,010 3,465 920,372 1776,176 2361,937 5273,483 379,691 
100,000 250,000 3,000 8,500 0,714 6,471 0,532 127,883 0,043 1,822 17,737 201,155 0,010 3,643 886,852 1776,176 2250,191 5118,028 368,498 
100,000 250,000 3,000 8,938 0,713 6,496 0,533 134,802 0,043 1,910 17,134 191,803 0,010 3,821 856,722 1776,176 2149,143 4977,676 358,393 
100,000 250,000 3,000 9,375 0,711 6,521 0,534 141,762 0,043 1,999 16,590 183,324 0,010 3,998 829,510 1776,176 2058,089 4851,107 349,280 
100,000 250,000 3,000 9,813 0,709 6,546 0,534 148,766 0,043 2,087 16,097 175,600 0,010 4,174 804,828 1776,176 1976,838 4737,627 341,109 
100,000 250,000 3,000 10,250 0,707 6,573 0,535 155,813 0,044 2,174 15,647 168,536 0,010 4,348 782,355 1776,176 1899,128 4630,554 333,400 
100,000 250,000 3,000 10,688 0,705 6,599 0,536 162,904 0,044 2,261 15,236 162,050 0,010 4,523 761,821 1776,176 1830,101 4534,682 326,497 
100,000 250,000 3,000 11,125 0,703 6,627 0,537 170,042 0,044 2,348 14,860 156,075 0,010 4,696 743,000 1776,176 1765,141 4445,098 320,047 
100,000 250,000 3,000 11,563 0,702 6,655 0,537 177,227 0,044 2,434 14,514 150,551 0,010 4,868 725,701 1776,176 1706,360 4363,667 314,184 
100,000 250,000 3,000 12,000 0,700 6,683 0,538 184,459 0,044 2,520 14,195 145,431 0,010 5,039 709,758 1776,176 1650,070 4286,484 308,627 
100,000 250,000 4,857 5,000 0,715 6,300 0,603 104,725 0,068 1,736 17,697 243,448 0,016 3,473 884,846 1097,050 2357,045 4585,878 330,183 
100,000 250,000 4,857 5,438 0,712 6,319 0,603 114,159 0,068 1,882 16,637 224,641 0,016 3,763 831,874 1097,050 2180,585 4337,929 312,331 
100,000 250,000 4,857 5,875 0,710 6,339 0,603 123,648 0,068 2,026 15,739 208,635 0,016 4,052 786,946 1097,050 2031,569 4128,268 297,235 
100,000 250,000 4,857 6,313 0,708 6,359 0,604 133,196 0,068 2,169 14,968 194,847 0,016 4,339 748,393 1097,050 1903,105 3947,751 284,238 
100,000 250,000 4,857 6,750 0,705 6,380 0,604 142,803 0,069 2,312 14,300 182,847 0,016 4,624 714,982 1097,050 1791,032 3790,551 272,920 
100,000 250,000 4,857 7,188 0,703 6,402 0,605 152,472 0,069 2,453 13,716 172,308 0,016 4,906 685,778 1097,050 1693,076 3653,134 263,026 
100,000 250,000 4,857 7,625 0,700 6,424 0,605 162,206 0,069 2,594 13,201 162,978 0,016 5,187 660,061 1097,050 1607,286 3532,577 254,346 
100,000 250,000 4,857 8,063 0,698 6,448 0,606 172,006 0,069 2,733 12,745 154,660 0,016 5,466 637,266 1097,050 1527,232 3421,691 246,362 
100,000 250,000 4,857 8,500 0,696 6,471 0,606 181,874 0,070 2,872 12,339 147,199 0,016 5,743 616,948 1097,050 1458,776 3325,733 239,453 
100,000 250,000 4,857 8,938 0,693 6,496 0,606 191,812 0,070 3,009 11,975 140,468 0,016 6,018 598,746 1097,050 1393,924 3236,224 233,008 
100,000 250,000 4,857 9,375 0,691 6,521 0,607 201,821 0,070 3,146 11,647 134,366 0,016 6,292 582,367 1097,050 1338,594 3158,685 227,425 
100,000 250,000 4,857 9,813 0,689 6,546 0,607 211,905 0,070 3,282 11,351 128,808 0,016 6,563 567,571 1097,050 1283,737 3083,745 222,030 
100,000 250,000 4,857 10,250 0,686 6,573 0,608 222,064 0,071 3,417 11,083 123,724 0,016 6,833 554,158 1097,050 1237,316 3019,097 217,375 
100,000 250,000 4,857 10,688 0,684 6,599 0,608 232,300 0,071 3,550 10,839 119,056 0,016 7,101 541,962 1097,050 1192,635 2957,821 212,963 
100,000 250,000 4,857 11,125 0,682 6,627 0,609 242,614 0,071 3,684 10,617 114,756 0,016 7,367 530,843 1097,050 1150,475 2900,507 208,837 
100,000 250,000 6,714 5,000 0,700 6,300 0,635 137,428 0,094 2,350 13,845 201,796 0,022 4,700 692,249 793,611 1763,706 3456,084 248,838 
100,000 250,000 6,714 5,438 0,697 6,319 0,635 149,852 0,095 2,544 13,082 186,377 0,022 5,089 654,119 793,611 1635,252 3274,470 235,762 
100,000 250,000 6,714 5,875 0,694 6,339 0,635 162,359 0,095 2,737 12,437 173,255 0,022 5,474 621,848 793,611 1525,193 3119,403 224,597 
100,000 250,000 6,714 6,313 0,691 6,359 0,636 174,951 0,095 2,928 11,884 161,952 0,022 5,856 594,225 793,611 1430,790 2986,456 215,025 
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Ɉпɬɢɦɢɡɚɰɢɹ ɦɚɫɫɵ ɬɪɚɤɬɨɪɚ, ɦɨɳɧɨɫɬɢ Ⱦȼɋ, ɲɢɪɢɧɵ ɢ ɫɤɨɪɨɫɬɢ ɚɝɪɟɝɚɬɚ 
 

Mt, kN Nen, ɥ.ɫ. BЩ, ɦ Vp, ɤɦ/ɱ tau_sm K, ɤɧ/ɦ ɄɊɣɬɹɝ N, ɥ.ɫ. Ȼɭɤɫ. W, ɝɚ/ɱ Gh, ɤɝ/ɝɚ ȿɚɦ.ɤɬɪ.ɬɨ ȿɪɟɝ E_upr Etsm Eup Eua ES CO2 
100,000 250,000 6,714 6,750 0,688 6,380 0,636 187,632 0,096 3,117 11,407 152,114 0,022 6,235 570,352 793,611 1350,645 2872,980 206,855 
100,000 250,000 6,714 7,188 0,685 6,402 0,636 200,406 0,096 3,305 10,991 143,474 0,022 6,610 549,551 793,611 1275,108 2768,376 199,323 
100,000 250,000 6,714 7,625 0,682 6,424 0,636 213,274 0,096 3,491 10,626 135,825 0,022 6,983 531,298 793,611 1213,337 2681,076 193,037 
100,000 250,000 6,714 8,063 0,679 6,448 0,636 226,241 0,097 3,676 10,304 129,007 0,022 7,352 515,184 793,611 1152,765 2597,940 187,052 
100,000 250,000 6,714 8,500 0,676 6,471 0,637 239,310 0,097 3,859 10,018 122,890 0,022 7,718 500,883 793,611 1103,299 2528,423 182,046 
100,000 250,000 8,571 5,000 0,685 6,300 0,644 173,062 0,126 2,934 11,746 177,556 0,029 5,868 587,296 621,662 1427,997 2820,408 203,069 
100,000 250,000 8,571 5,438 0,681 6,319 0,644 188,778 0,126 3,173 11,154 164,151 0,029 6,347 557,696 621,662 1326,749 2676,634 192,718 
100,000 250,000 8,571 5,875 0,677 6,339 0,644 204,614 0,127 3,410 10,655 152,743 0,029 6,821 532,726 621,662 1239,230 2553,210 183,831 
100,000 250,000 8,571 6,313 0,674 6,359 0,643 220,574 0,128 3,645 10,229 142,916 0,029 7,290 511,432 621,662 1162,084 2445,412 176,070 
100,000 250,000 8,571 6,750 0,670 6,380 0,643 236,664 0,128 3,877 9,862 134,363 0,029 7,754 493,108 621,662 1098,881 2355,797 169,617 
100,000 300,000 3,000 5,000 0,729 6,300 0,527 73,907 0,042 1,094 26,850 334,895 0,010 2,188 1342,508 1776,176 3679,259 7135,037 513,723 
100,000 300,000 3,000 5,438 0,728 6,319 0,528 80,531 0,042 1,187 25,130 308,762 0,010 2,374 1256,509 1776,176 3400,414 6744,245 485,586 
100,000 300,000 3,000 5,875 0,726 6,339 0,529 87,189 0,042 1,279 23,669 286,521 0,010 2,558 1183,454 1776,176 3162,765 6411,484 461,627 
100,000 300,000 3,000 6,313 0,724 6,359 0,529 93,880 0,042 1,371 22,413 267,363 0,010 2,741 1120,655 1776,176 2958,517 6125,462 441,033 
100,000 300,000 3,000 6,750 0,722 6,380 0,530 100,606 0,042 1,462 21,322 250,689 0,010 2,923 1066,122 1776,176 2779,822 5875,742 423,053 
100,000 300,000 3,000 7,188 0,720 6,402 0,530 107,368 0,042 1,552 20,367 236,044 0,010 3,105 1018,349 1776,176 2623,909 5657,593 407,347 
100,000 300,000 3,000 7,625 0,718 6,424 0,531 114,167 0,043 1,643 19,524 223,080 0,010 3,285 976,176 1776,176 2485,758 5464,485 393,443 
100,000 300,000 3,000 8,063 0,716 6,448 0,532 121,006 0,043 1,732 18,774 211,523 0,010 3,465 938,695 1776,176 2361,937 5291,806 381,010 
100,000 300,000 3,000 8,500 0,714 6,471 0,532 127,883 0,043 1,822 18,104 201,155 0,010 3,643 905,184 1776,176 2250,191 5136,360 369,818 
100,000 300,000 3,000 8,938 0,713 6,496 0,533 134,802 0,043 1,910 17,501 191,803 0,010 3,821 875,064 1776,176 2149,143 4996,017 359,713 
100,000 300,000 3,000 9,375 0,711 6,521 0,534 141,762 0,043 1,999 16,957 183,324 0,010 3,998 847,861 1776,176 2058,089 4869,457 350,601 
100,000 300,000 3,000 9,813 0,709 6,546 0,534 148,766 0,043 2,087 16,464 175,600 0,010 4,174 823,188 1776,176 1976,838 4755,986 342,431 
100,000 300,000 3,000 10,250 0,707 6,573 0,535 155,813 0,044 2,174 16,014 168,536 0,010 4,348 800,724 1776,176 1899,128 4648,923 334,722 
100,000 300,000 3,000 10,688 0,705 6,599 0,536 162,904 0,044 2,261 15,604 162,050 0,010 4,523 780,200 1776,176 1830,101 4553,061 327,820 
100,000 300,000 3,000 11,125 0,703 6,627 0,537 170,042 0,044 2,348 15,228 156,075 0,010 4,696 761,389 1776,176 1765,141 4463,486 321,371 
100,000 300,000 3,000 11,563 0,702 6,655 0,537 177,227 0,044 2,434 14,882 150,551 0,010 4,868 744,099 1776,176 1706,360 4382,065 315,509 
100,000 300,000 3,000 12,000 0,700 6,683 0,538 184,459 0,044 2,520 14,563 145,431 0,010 5,039 728,165 1776,176 1650,070 4304,892 309,952 
100,000 300,000 4,857 5,000 0,715 6,300 0,603 104,725 0,068 1,736 18,014 243,448 0,016 3,473 900,711 1097,050 2357,045 4601,743 331,326 
100,000 300,000 4,857 5,438 0,712 6,319 0,603 114,159 0,068 1,882 16,955 224,641 0,016 3,763 847,736 1097,050 2180,585 4353,791 313,473 
100,000 300,000 4,857 5,875 0,710 6,339 0,603 123,648 0,068 2,026 16,056 208,635 0,016 4,052 802,804 1097,050 2031,569 4144,127 298,377 
100,000 300,000 4,857 6,313 0,708 6,359 0,604 133,196 0,068 2,169 15,285 194,847 0,016 4,339 764,249 1097,050 1903,105 3963,606 285,380 
100,000 300,000 4,857 6,750 0,705 6,380 0,604 142,803 0,069 2,312 14,617 182,847 0,016 4,624 730,835 1097,050 1791,032 3806,403 274,061 
100,000 300,000 4,857 7,188 0,703 6,402 0,605 152,472 0,069 2,453 14,033 172,308 0,016 4,906 701,627 1097,050 1693,076 3668,984 264,167 
100,000 300,000 4,857 7,625 0,700 6,424 0,605 162,206 0,069 2,594 13,518 162,978 0,016 5,187 675,907 1097,050 1607,286 3548,424 255,487 
100,000 300,000 4,857 8,063 0,698 6,448 0,606 172,006 0,069 2,733 13,062 154,660 0,016 5,466 653,109 1097,050 1527,232 3437,534 247,502 
100,000 300,000 4,857 8,500 0,696 6,471 0,606 181,874 0,070 2,872 12,656 147,199 0,016 5,743 632,788 1097,050 1458,776 3341,572 240,593 
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Mt, kN Nen, ɥ.ɫ. BЩ, ɦ Vp, ɤɦ/ɱ tau_sm K, ɤɧ/ɦ ɄɊɣɬɹɝ N, ɥ.ɫ. Ȼɭɤɫ. W, ɝɚ/ɱ Gh, ɤɝ/ɝɚ ȿɚɦ.ɤɬɪ.ɬɨ ȿɪɟɝ E_upr Etsm Eup Eua ES CO2 
100,000 300,000 4,857 8,938 0,693 6,496 0,606 191,812 0,070 3,009 12,292 140,468 0,016 6,018 614,581 1097,050 1393,924 3252,059 234,148 
100,000 300,000 4,857 9,375 0,691 6,521 0,607 201,821 0,070 3,146 11,964 134,366 0,016 6,292 598,198 1097,050 1338,594 3174,516 228,565 
100,000 300,000 4,857 9,813 0,689 6,546 0,607 211,905 0,070 3,282 11,668 128,808 0,016 6,563 583,397 1097,050 1283,737 3099,571 223,169 
100,000 300,000 4,857 10,250 0,686 6,573 0,608 222,064 0,071 3,417 11,400 123,724 0,016 6,833 569,978 1097,050 1237,316 3034,917 218,514 
100,000 300,000 4,857 10,688 0,684 6,599 0,608 232,300 0,071 3,550 11,156 119,056 0,016 7,101 557,775 1097,050 1192,635 2973,634 214,102 
100,000 300,000 4,857 11,125 0,682 6,627 0,609 242,614 0,071 3,684 10,933 114,756 0,016 7,367 546,648 1097,050 1150,475 2916,312 209,974 
100,000 300,000 4,857 11,563 0,679 6,655 0,609 253,010 0,072 3,816 10,730 110,781 0,016 7,631 536,477 1097,050 1114,074 2866,030 206,354 
100,000 300,000 4,857 12,000 0,677 6,683 0,610 263,487 0,072 3,947 10,543 107,095 0,016 7,894 527,161 1097,050 1080,174 2819,391 202,996 
100,000 300,000 6,714 5,000 0,700 6,300 0,635 137,428 0,094 2,350 14,143 201,796 0,022 4,700 707,172 793,611 1763,706 3471,006 249,912 
100,000 300,000 6,714 5,438 0,697 6,319 0,635 149,852 0,095 2,544 13,381 186,377 0,022 5,089 669,026 793,611 1635,252 3289,377 236,835 
100,000 300,000 6,714 5,875 0,694 6,339 0,635 162,359 0,095 2,737 12,735 173,255 0,022 5,474 636,739 793,611 1525,193 3134,294 225,669 
100,000 300,000 6,714 6,313 0,691 6,359 0,636 174,951 0,095 2,928 12,182 161,952 0,022 5,856 609,100 793,611 1430,790 3001,331 216,096 
100,000 300,000 6,714 6,750 0,688 6,380 0,636 187,632 0,096 3,117 11,704 152,114 0,022 6,235 585,210 793,611 1350,645 2887,837 207,924 
100,000 300,000 6,714 7,188 0,685 6,402 0,636 200,406 0,096 3,305 11,288 143,474 0,022 6,610 564,391 793,611 1275,108 2783,216 200,392 
100,000 300,000 6,714 7,625 0,682 6,424 0,636 213,274 0,096 3,491 10,922 135,825 0,022 6,983 546,119 793,611 1213,337 2695,897 194,105 
100,000 300,000 6,714 8,063 0,679 6,448 0,636 226,241 0,097 3,676 10,600 129,007 0,022 7,352 529,985 793,611 1152,765 2612,741 188,117 
100,000 300,000 6,714 8,500 0,676 6,471 0,637 239,310 0,097 3,859 10,313 122,890 0,022 7,718 515,663 793,611 1103,299 2543,202 183,111 
100,000 300,000 6,714 8,938 0,673 6,496 0,637 252,482 0,098 4,040 10,058 117,372 0,022 8,080 502,891 793,611 1054,693 2476,670 178,320 
100,000 300,000 6,714 9,375 0,670 6,521 0,637 265,762 0,098 4,220 9,829 112,369 0,022 8,440 491,458 793,611 1011,193 2417,094 174,031 
100,000 300,000 6,714 9,813 0,668 6,546 0,637 279,151 0,098 4,398 9,624 107,812 0,022 8,797 481,189 793,611 974,705 2366,136 170,362 
100,000 300,000 6,714 10,250 0,665 6,573 0,638 292,654 0,099 4,575 9,439 103,644 0,022 9,151 471,938 793,611 938,088 2316,454 166,785 
100,000 300,000 8,571 5,000 0,685 6,300 0,644 173,062 0,126 2,934 12,037 177,556 0,029 5,868 601,857 621,662 1427,997 2834,968 204,118 
100,000 300,000 8,571 5,438 0,681 6,319 0,644 188,778 0,126 3,173 11,445 164,151 0,029 6,347 572,227 621,662 1326,749 2691,164 193,764 
100,000 300,000 8,571 5,875 0,677 6,339 0,644 204,614 0,127 3,410 10,945 152,743 0,029 6,821 547,225 621,662 1239,230 2567,710 184,875 
100,000 300,000 8,571 6,313 0,674 6,359 0,643 220,574 0,128 3,645 10,518 142,916 0,029 7,290 525,898 621,662 1162,084 2459,879 177,111 
100,000 300,000 8,571 6,750 0,670 6,380 0,643 236,664 0,128 3,877 10,151 134,363 0,029 7,754 507,540 621,662 1098,881 2370,228 170,656 
100,000 300,000 8,571 7,188 0,667 6,402 0,643 252,889 0,129 4,107 9,832 126,852 0,029 8,213 491,615 621,662 1037,784 2286,154 164,603 
100,000 300,000 8,571 7,625 0,663 6,424 0,643 269,254 0,129 4,334 9,554 120,202 0,029 8,668 477,713 621,662 987,209 2215,481 159,515 
100,000 300,000 8,571 8,063 0,660 6,448 0,643 285,763 0,130 4,559 9,310 114,274 0,029 9,117 465,511 621,662 941,656 2152,248 154,962 
100,000 350,000 3,000 5,000 0,729 6,300 0,527 73,907 0,042 1,094 27,110 334,895 0,010 2,188 1355,512 1776,176 3679,259 7148,041 514,659 
100,000 350,000 3,000 5,438 0,728 6,319 0,528 80,531 0,042 1,187 25,390 308,762 0,010 2,374 1269,512 1776,176 3400,414 6757,248 486,522 
100,000 350,000 3,000 5,875 0,726 6,339 0,529 87,189 0,042 1,279 23,929 286,521 0,010 2,558 1196,456 1776,176 3162,765 6424,486 462,563 
100,000 350,000 3,000 6,313 0,724 6,359 0,529 93,880 0,042 1,371 22,673 267,363 0,010 2,741 1133,657 1776,176 2958,517 6138,464 441,969 
100,000 350,000 3,000 6,750 0,722 6,380 0,530 100,606 0,042 1,462 21,582 250,689 0,010 2,923 1079,124 1776,176 2779,822 5888,745 423,990 
100,000 350,000 3,000 7,188 0,720 6,402 0,530 107,368 0,042 1,552 20,627 236,044 0,010 3,105 1031,352 1776,176 2623,909 5670,596 408,283 
100,000 350,000 3,000 7,625 0,718 6,424 0,531 114,167 0,043 1,643 19,784 223,080 0,010 3,285 989,180 1776,176 2485,758 5477,490 394,379 
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Mt, kN Nen, ɥ.ɫ. BЩ, ɦ Vp, ɤɦ/ɱ tau_sm K, ɤɧ/ɦ ɄɊɣɬɹɝ N, ɥ.ɫ. Ȼɭɤɫ. W, ɝɚ/ɱ Gh, ɤɝ/ɝɚ ȿɚɦ.ɤɬɪ.ɬɨ ȿɪɟɝ E_upr Etsm Eup Eua ES CO2 
100,000 350,000 3,000 8,063 0,716 6,448 0,532 121,006 0,043 1,732 19,034 211,523 0,010 3,465 951,701 1776,176 2361,937 5304,812 381,946 
100,000 350,000 3,000 8,500 0,714 6,471 0,532 127,883 0,043 1,822 18,364 201,155 0,010 3,643 918,191 1776,176 2250,191 5149,367 370,754 
100,000 350,000 3,000 8,938 0,713 6,496 0,533 134,802 0,043 1,910 17,761 191,803 0,010 3,821 888,072 1776,176 2149,143 5009,026 360,650 
100,000 350,000 3,000 9,375 0,711 6,521 0,534 141,762 0,043 1,999 17,217 183,324 0,010 3,998 860,871 1776,176 2058,089 4882,468 351,538 
100,000 350,000 3,000 9,813 0,709 6,546 0,534 148,766 0,043 2,087 16,724 175,600 0,010 4,174 836,201 1776,176 1976,838 4768,999 343,368 
100,000 350,000 3,000 10,250 0,707 6,573 0,535 155,813 0,044 2,174 16,275 168,536 0,010 4,348 813,739 1776,176 1899,128 4661,938 335,660 
100,000 350,000 3,000 10,688 0,705 6,599 0,536 162,904 0,044 2,261 15,864 162,050 0,010 4,523 793,217 1776,176 1830,101 4566,077 328,758 
100,000 350,000 3,000 11,125 0,703 6,627 0,537 170,042 0,044 2,348 15,488 156,075 0,010 4,696 774,408 1776,176 1765,141 4476,505 322,308 
100,000 350,000 3,000 11,563 0,702 6,655 0,537 177,227 0,044 2,434 15,142 150,551 0,010 4,868 757,120 1776,176 1706,360 4395,086 316,446 
100,000 350,000 3,000 12,000 0,700 6,683 0,538 184,459 0,044 2,520 14,824 145,431 0,010 5,039 741,188 1776,176 1650,070 4317,914 310,890 
100,000 350,000 4,857 5,000 0,715 6,300 0,603 104,725 0,068 1,736 18,240 243,448 0,016 3,473 911,982 1097,050 2357,045 4613,014 332,137 
100,000 350,000 4,857 5,438 0,712 6,319 0,603 114,159 0,068 1,882 17,180 224,641 0,016 3,763 858,998 1097,050 2180,585 4365,054 314,284 
100,000 350,000 4,857 5,875 0,710 6,339 0,603 123,648 0,068 2,026 16,281 208,635 0,016 4,052 814,059 1097,050 2031,569 4155,381 299,187 
100,000 350,000 4,857 6,313 0,708 6,359 0,604 133,196 0,068 2,169 15,510 194,847 0,016 4,339 775,495 1097,050 1903,105 3974,853 286,189 
100,000 350,000 4,857 6,750 0,705 6,380 0,604 142,803 0,069 2,312 14,841 182,847 0,016 4,624 742,073 1097,050 1791,032 3817,642 274,870 
100,000 350,000 4,857 7,188 0,703 6,402 0,605 152,472 0,069 2,453 14,257 172,308 0,016 4,906 712,858 1097,050 1693,076 3680,215 264,975 
100,000 350,000 4,857 7,625 0,700 6,424 0,605 162,206 0,069 2,594 13,743 162,978 0,016 5,187 687,130 1097,050 1607,286 3559,647 256,295 
100,000 350,000 4,857 8,063 0,698 6,448 0,606 172,006 0,069 2,733 13,286 154,660 0,016 5,466 664,325 1097,050 1527,232 3448,750 248,310 
100,000 350,000 4,857 8,500 0,696 6,471 0,606 181,874 0,070 2,872 12,880 147,199 0,016 5,743 643,995 1097,050 1458,776 3352,780 241,400 
100,000 350,000 4,857 8,938 0,693 6,496 0,606 191,812 0,070 3,009 12,516 140,468 0,016 6,018 625,780 1097,050 1393,924 3263,258 234,955 
100,000 350,000 4,857 9,375 0,691 6,521 0,607 201,821 0,070 3,146 12,188 134,366 0,016 6,292 609,388 1097,050 1338,594 3185,705 229,371 
100,000 350,000 4,857 9,813 0,689 6,546 0,607 211,905 0,070 3,282 11,892 128,808 0,016 6,563 594,577 1097,050 1283,737 3110,751 223,974 
100,000 350,000 4,857 10,250 0,686 6,573 0,608 222,064 0,071 3,417 11,623 123,724 0,016 6,833 581,149 1097,050 1237,316 3046,088 219,318 
100,000 350,000 4,857 10,688 0,684 6,599 0,608 232,300 0,071 3,550 11,379 119,056 0,016 7,101 568,936 1097,050 1192,635 2984,794 214,905 
100,000 350,000 4,857 11,125 0,682 6,627 0,609 242,614 0,071 3,684 11,156 114,756 0,016 7,367 557,798 1097,050 1150,475 2927,462 210,777 
100,000 350,000 4,857 11,563 0,679 6,655 0,609 253,010 0,072 3,816 10,952 110,781 0,016 7,631 547,615 1097,050 1114,074 2877,168 207,156 
100,000 350,000 4,857 12,000 0,677 6,683 0,610 263,487 0,072 3,947 10,766 107,095 0,016 7,894 538,286 1097,050 1080,174 2830,516 203,797 
100,000 350,000 6,714 5,000 0,700 6,300 0,635 137,428 0,094 2,350 14,355 201,796 0,022 4,700 717,754 793,611 1763,706 3481,588 250,674 
100,000 350,000 6,714 5,438 0,697 6,319 0,635 149,852 0,095 2,544 13,592 186,377 0,022 5,089 679,590 793,611 1635,252 3299,942 237,596 
100,000 350,000 6,714 5,875 0,694 6,339 0,635 162,359 0,095 2,737 12,946 173,255 0,022 5,474 647,286 793,611 1525,193 3144,841 226,429 
100,000 350,000 6,714 6,313 0,691 6,359 0,636 174,951 0,095 2,928 12,393 161,952 0,022 5,856 619,628 793,611 1430,790 3011,859 216,854 
100,000 350,000 6,714 6,750 0,688 6,380 0,636 187,632 0,096 3,117 11,914 152,114 0,022 6,235 595,720 793,611 1350,645 2898,347 208,681 
100,000 350,000 6,714 7,188 0,685 6,402 0,636 200,406 0,096 3,305 11,498 143,474 0,022 6,610 574,881 793,611 1275,108 2793,706 201,147 
100,000 350,000 6,714 7,625 0,682 6,424 0,636 213,274 0,096 3,491 11,132 135,825 0,022 6,983 556,589 793,611 1213,337 2706,367 194,858 
100,000 350,000 6,714 8,063 0,679 6,448 0,636 226,241 0,097 3,676 10,809 129,007 0,022 7,352 540,434 793,611 1152,765 2623,190 188,870 
100,000 350,000 6,714 8,500 0,676 6,471 0,637 239,310 0,097 3,859 10,522 122,890 0,022 7,718 526,090 793,611 1103,299 2553,629 183,861 
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Mt, kN Nen, ɥ.ɫ. BЩ, ɦ Vp, ɤɦ/ɱ tau_sm K, ɤɧ/ɦ ɄɊɣɬɹɝ N, ɥ.ɫ. Ȼɭɤɫ. W, ɝɚ/ɱ Gh, ɤɝ/ɝɚ ȿɚɦ.ɤɬɪ.ɬɨ ȿɪɟɝ E_upr Etsm Eup Eua ES CO2 
100,000 350,000 6,714 8,938 0,673 6,496 0,637 252,482 0,098 4,040 10,266 117,372 0,022 8,080 513,295 793,611 1054,693 2487,074 179,069 
100,000 350,000 6,714 9,375 0,670 6,521 0,637 265,762 0,098 4,220 10,037 112,369 0,022 8,440 501,838 793,611 1011,193 2427,474 174,778 
100,000 350,000 6,714 9,813 0,668 6,546 0,637 279,151 0,098 4,398 9,831 107,812 0,022 8,797 491,543 793,611 974,705 2376,490 171,107 
100,000 350,000 6,714 10,250 0,665 6,573 0,638 292,654 0,099 4,575 9,645 103,644 0,022 9,151 482,266 793,611 938,088 2326,781 167,528 
100,000 350,000 6,714 10,688 0,662 6,599 0,638 306,271 0,099 4,751 9,478 99,818 0,022 9,501 473,885 793,611 903,164 2280,001 164,160 
100,000 350,000 6,714 11,125 0,659 6,627 0,638 320,007 0,100 4,925 9,326 96,292 0,022 9,849 466,298 793,611 872,958 2239,030 161,210 
100,000 350,000 6,714 11,563 0,657 6,655 0,638 333,863 0,100 5,097 9,188 93,033 0,022 10,194 459,419 793,611 846,911 2203,191 158,630 
100,000 350,000 6,714 12,000 0,654 6,683 0,639 347,843 0,101 5,268 9,063 90,012 0,022 10,536 453,174 793,611 821,677 2169,032 156,170 
100,000 350,000 8,571 5,000 0,685 6,300 0,644 173,062 0,126 2,934 12,243 177,556 0,029 5,868 612,164 621,662 1427,997 2845,275 204,860 
100,000 350,000 8,571 5,438 0,681 6,319 0,644 188,778 0,126 3,173 11,650 164,151 0,029 6,347 582,504 621,662 1326,749 2701,442 194,504 
100,000 350,000 8,571 5,875 0,677 6,339 0,644 204,614 0,127 3,410 11,149 152,743 0,029 6,821 557,472 621,662 1239,230 2577,957 185,613 
100,000 350,000 8,571 6,313 0,674 6,359 0,643 220,574 0,128 3,645 10,722 142,916 0,029 7,290 536,114 621,662 1162,084 2470,094 177,847 
100,000 350,000 8,571 6,750 0,670 6,380 0,643 236,664 0,128 3,877 10,354 134,363 0,029 7,754 517,723 621,662 1098,881 2380,411 171,390 
100,000 350,000 8,571 7,188 0,667 6,402 0,643 252,889 0,129 4,107 10,035 126,852 0,029 8,213 501,764 621,662 1037,784 2296,303 165,334 
100,000 350,000 8,571 7,625 0,663 6,424 0,643 269,254 0,129 4,334 9,757 120,202 0,029 8,668 487,825 621,662 987,209 2225,594 160,243 
100,000 350,000 8,571 8,063 0,660 6,448 0,643 285,763 0,130 4,559 9,512 114,274 0,029 9,117 475,586 621,662 941,656 2162,323 155,687 
100,000 350,000 8,571 8,500 0,656 6,471 0,643 302,422 0,131 4,781 9,296 108,956 0,029 9,562 464,789 621,662 897,573 2102,570 151,385 
100,000 350,000 8,571 8,938 0,653 6,496 0,643 319,236 0,132 5,001 9,105 104,159 0,029 10,003 455,230 621,662 860,919 2052,000 147,744 
100,000 350,000 8,571 9,375 0,650 6,521 0,643 336,209 0,132 5,219 8,935 99,809 0,029 10,439 446,740 621,662 830,085 2008,763 144,631 
100,000 400,000 3,000 5,000 0,729 6,300 0,527 73,907 0,042 1,094 27,305 334,895 0,010 2,188 1365,238 1776,176 3679,259 7157,767 515,359 
100,000 400,000 3,000 5,438 0,728 6,319 0,528 80,531 0,042 1,187 25,585 308,762 0,010 2,374 1279,235 1776,176 3400,414 6766,970 487,222 
100,000 400,000 3,000 5,875 0,726 6,339 0,529 87,189 0,042 1,279 24,124 286,521 0,010 2,558 1206,176 1776,176 3162,765 6434,205 463,263 
100,000 400,000 3,000 6,313 0,724 6,359 0,529 93,880 0,042 1,371 22,867 267,363 0,010 2,741 1143,374 1776,176 2958,517 6148,181 442,669 
100,000 400,000 3,000 6,750 0,722 6,380 0,530 100,606 0,042 1,462 21,777 250,689 0,010 2,923 1088,839 1776,176 2779,822 5898,459 424,689 
100,000 400,000 3,000 7,188 0,720 6,402 0,530 107,368 0,042 1,552 20,821 236,044 0,010 3,105 1041,065 1776,176 2623,909 5680,309 408,982 
100,000 400,000 3,000 7,625 0,718 6,424 0,531 114,167 0,043 1,643 19,978 223,080 0,010 3,285 998,892 1776,176 2485,758 5487,201 395,078 
100,000 400,000 3,000 8,063 0,716 6,448 0,532 121,006 0,043 1,732 19,228 211,523 0,010 3,465 961,410 1776,176 2361,937 5314,521 382,646 
100,000 400,000 3,000 8,500 0,714 6,471 0,532 127,883 0,043 1,822 18,558 201,155 0,010 3,643 927,900 1776,176 2250,191 5159,075 371,453 
100,000 400,000 3,000 8,938 0,713 6,496 0,533 134,802 0,043 1,910 17,956 191,803 0,010 3,821 897,779 1776,176 2149,143 5018,733 361,349 
100,000 400,000 3,000 9,375 0,711 6,521 0,534 141,762 0,043 1,999 17,412 183,324 0,010 3,998 870,577 1776,176 2058,089 4892,174 352,237 
100,000 400,000 3,000 9,813 0,709 6,546 0,534 148,766 0,043 2,087 16,918 175,600 0,010 4,174 845,905 1776,176 1976,838 4778,704 344,067 
100,000 400,000 3,000 10,250 0,707 6,573 0,535 155,813 0,044 2,174 16,469 168,536 0,010 4,348 823,443 1776,176 1899,128 4671,642 336,358 
100,000 400,000 3,000 10,688 0,705 6,599 0,536 162,904 0,044 2,261 16,058 162,050 0,010 4,523 802,920 1776,176 1830,101 4575,780 329,456 
100,000 400,000 3,000 11,125 0,703 6,627 0,537 170,042 0,044 2,348 15,682 156,075 0,010 4,696 784,110 1776,176 1765,141 4486,207 323,007 
100,000 400,000 3,000 11,563 0,702 6,655 0,537 177,227 0,044 2,434 15,336 150,551 0,010 4,868 766,821 1776,176 1706,360 4404,787 317,145 
100,000 400,000 3,000 12,000 0,700 6,683 0,538 184,459 0,044 2,520 15,018 145,431 0,010 5,039 750,888 1776,176 1650,070 4327,614 311,588 
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Mt, kN Nen, ɥ.ɫ. BЩ, ɦ Vp, ɤɦ/ɱ tau_sm K, ɤɧ/ɦ ɄɊɣɬɹɝ N, ɥ.ɫ. Ȼɭɤɫ. W, ɝɚ/ɱ Gh, ɤɝ/ɝɚ ȿɚɦ.ɤɬɪ.ɬɨ ȿɪɟɝ E_upr Etsm Eup Eua ES CO2 
100,000 400,000 4,857 5,000 0,715 6,300 0,603 104,725 0,068 1,736 18,408 243,448 0,016 3,473 920,401 1097,050 2357,045 4621,433 332,743 
100,000 400,000 4,857 5,438 0,712 6,319 0,603 114,159 0,068 1,882 17,348 224,641 0,016 3,763 867,409 1097,050 2180,585 4373,464 314,889 
100,000 400,000 4,857 5,875 0,710 6,339 0,603 123,648 0,068 2,026 16,449 208,635 0,016 4,052 822,460 1097,050 2031,569 4163,783 299,792 
100,000 400,000 4,857 6,313 0,708 6,359 0,604 133,196 0,068 2,169 15,678 194,847 0,016 4,339 783,888 1097,050 1903,105 3983,245 286,794 
100,000 400,000 4,857 6,750 0,705 6,380 0,604 142,803 0,069 2,312 15,009 182,847 0,016 4,624 750,457 1097,050 1791,032 3826,026 275,474 
100,000 400,000 4,857 7,188 0,703 6,402 0,605 152,472 0,069 2,453 14,425 172,308 0,016 4,906 721,234 1097,050 1693,076 3688,590 265,578 
100,000 400,000 4,857 7,625 0,700 6,424 0,605 162,206 0,069 2,594 13,910 162,978 0,016 5,187 695,496 1097,050 1607,286 3568,013 256,897 
100,000 400,000 4,857 8,063 0,698 6,448 0,606 172,006 0,069 2,733 13,454 154,660 0,016 5,466 672,682 1097,050 1527,232 3457,107 248,912 
100,000 400,000 4,857 8,500 0,696 6,471 0,606 181,874 0,070 2,872 13,047 147,199 0,016 5,743 652,343 1097,050 1458,776 3361,128 242,001 
100,000 400,000 4,857 8,938 0,693 6,496 0,606 191,812 0,070 3,009 12,682 140,468 0,016 6,018 634,119 1097,050 1393,924 3271,597 235,555 
100,000 400,000 4,857 9,375 0,691 6,521 0,607 201,821 0,070 3,146 12,354 134,366 0,016 6,292 617,717 1097,050 1338,594 3194,035 229,971 
100,000 400,000 4,857 9,813 0,689 6,546 0,607 211,905 0,070 3,282 12,058 128,808 0,016 6,563 602,897 1097,050 1283,737 3119,071 224,573 
100,000 400,000 4,857 10,250 0,686 6,573 0,608 222,064 0,071 3,417 11,789 123,724 0,016 6,833 589,458 1097,050 1237,316 3054,397 219,917 
100,000 400,000 4,857 10,688 0,684 6,599 0,608 232,300 0,071 3,550 11,545 119,056 0,016 7,101 577,235 1097,050 1192,635 2993,093 215,503 
100,000 400,000 4,857 11,125 0,682 6,627 0,609 242,614 0,071 3,684 11,322 114,756 0,016 7,367 566,086 1097,050 1150,475 2935,750 211,374 
100,000 400,000 4,857 11,563 0,679 6,655 0,609 253,010 0,072 3,816 11,118 110,781 0,016 7,631 555,891 1097,050 1114,074 2885,444 207,752 
100,000 400,000 4,857 12,000 0,677 6,683 0,610 263,487 0,072 3,947 10,931 107,095 0,016 7,894 546,550 1097,050 1080,174 2838,780 204,392 
100,000 400,000 6,714 5,000 0,700 6,300 0,635 137,428 0,094 2,350 14,513 201,796 0,022 4,700 725,650 793,611 1763,706 3489,484 251,243 
100,000 400,000 6,714 5,438 0,697 6,319 0,635 149,852 0,095 2,544 13,749 186,377 0,022 5,089 687,469 793,611 1635,252 3307,821 238,163 
100,000 400,000 6,714 5,875 0,694 6,339 0,635 162,359 0,095 2,737 13,103 173,255 0,022 5,474 655,148 793,611 1525,193 3152,703 226,995 
100,000 400,000 6,714 6,313 0,691 6,359 0,636 174,951 0,095 2,928 12,549 161,952 0,022 5,856 627,473 793,611 1430,790 3019,704 217,419 
100,000 400,000 6,714 6,750 0,688 6,380 0,636 187,632 0,096 3,117 12,071 152,114 0,022 6,235 603,547 793,611 1350,645 2906,174 209,245 
100,000 400,000 6,714 7,188 0,685 6,402 0,636 200,406 0,096 3,305 11,654 143,474 0,022 6,610 582,690 793,611 1275,108 2801,515 201,709 
100,000 400,000 6,714 7,625 0,682 6,424 0,636 213,274 0,096 3,491 11,288 135,825 0,022 6,983 564,380 793,611 1213,337 2714,158 195,419 
100,000 400,000 6,714 8,063 0,679 6,448 0,636 226,241 0,097 3,676 10,964 129,007 0,022 7,352 548,205 793,611 1152,765 2630,961 189,429 
100,000 400,000 6,714 8,500 0,676 6,471 0,637 239,310 0,097 3,859 10,677 122,890 0,022 7,718 533,841 793,611 1103,299 2561,381 184,419 
100,000 400,000 6,714 8,938 0,673 6,496 0,637 252,482 0,098 4,040 10,421 117,372 0,022 8,080 521,027 793,611 1054,693 2494,805 179,626 
100,000 400,000 6,714 9,375 0,670 6,521 0,637 265,762 0,098 4,220 10,191 112,369 0,022 8,440 509,548 793,611 1011,193 2435,184 175,333 
100,000 400,000 6,714 9,813 0,668 6,546 0,637 279,151 0,098 4,398 9,985 107,812 0,022 8,797 499,231 793,611 974,705 2384,178 171,661 
100,000 400,000 6,714 10,250 0,665 6,573 0,638 292,654 0,099 4,575 9,799 103,644 0,022 9,151 489,931 793,611 938,088 2334,446 168,080 
100,000 400,000 6,714 10,688 0,662 6,599 0,638 306,271 0,099 4,751 9,631 99,818 0,022 9,501 481,525 793,611 903,164 2287,641 164,710 
100,000 400,000 6,714 11,125 0,659 6,627 0,638 320,007 0,100 4,925 9,478 96,292 0,022 9,849 473,913 793,611 872,958 2246,645 161,758 
100,000 400,000 6,714 11,563 0,657 6,655 0,638 333,863 0,100 5,097 9,340 93,033 0,022 10,194 467,007 793,611 846,911 2210,779 159,176 
100,000 400,000 6,714 12,000 0,654 6,683 0,639 347,843 0,101 5,268 9,215 90,012 0,022 10,536 460,734 793,611 821,677 2176,592 156,715 
100,000 400,000 8,571 5,000 0,685 6,300 0,644 173,062 0,126 2,934 12,397 177,556 0,029 5,868 619,844 621,662 1427,997 2852,955 205,413 
100,000 400,000 8,571 5,438 0,681 6,319 0,644 188,778 0,126 3,173 11,803 164,151 0,029 6,347 590,158 621,662 1326,749 2709,096 195,055 
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Mt, kN Nen, ɥ.ɫ. BЩ, ɦ Vp, ɤɦ/ɱ tau_sm K, ɤɧ/ɦ ɄɊɣɬɹɝ N, ɥ.ɫ. Ȼɭɤɫ. W, ɝɚ/ɱ Gh, ɤɝ/ɝɚ ȿɚɦ.ɤɬɪ.ɬɨ ȿɪɟɝ E_upr Etsm Eup Eua ES CO2 
100,000 400,000 8,571 5,875 0,677 6,339 0,644 204,614 0,127 3,410 11,302 152,743 0,029 6,821 565,100 621,662 1239,230 2585,584 186,162 
100,000 400,000 8,571 6,313 0,674 6,359 0,643 220,574 0,128 3,645 10,874 142,916 0,029 7,290 543,714 621,662 1162,084 2477,694 178,394 
100,000 400,000 8,571 6,750 0,670 6,380 0,643 236,664 0,128 3,877 10,506 134,363 0,029 7,754 525,294 621,662 1098,881 2387,982 171,935 
100,000 400,000 8,571 7,188 0,667 6,402 0,643 252,889 0,129 4,107 10,186 126,852 0,029 8,213 509,305 621,662 1037,784 2303,844 165,877 
100,000 400,000 8,571 7,625 0,663 6,424 0,643 269,254 0,129 4,334 9,907 120,202 0,029 8,668 495,336 621,662 987,209 2233,105 160,784 
100,000 400,000 8,571 8,063 0,660 6,448 0,643 285,763 0,130 4,559 9,661 114,274 0,029 9,117 483,065 621,662 941,656 2169,801 156,226 
100,000 400,000 8,571 8,500 0,656 6,471 0,643 302,422 0,131 4,781 9,445 108,956 0,029 9,562 472,234 621,662 897,573 2110,015 151,921 
100,000 400,000 8,571 8,938 0,653 6,496 0,643 319,236 0,132 5,001 9,253 104,159 0,029 10,003 462,640 621,662 860,919 2059,410 148,278 
100,000 400,000 8,571 9,375 0,650 6,521 0,643 336,209 0,132 5,219 9,082 99,809 0,029 10,439 454,114 621,662 830,085 2016,137 145,162 
100,000 400,000 8,571 9,813 0,646 6,546 0,643 353,347 0,133 5,435 8,930 95,848 0,029 10,870 446,519 621,662 794,889 1969,816 141,827 
100,000 400,000 8,571 10,250 0,643 6,573 0,643 370,654 0,134 5,649 8,795 92,224 0,029 11,297 439,742 621,662 764,513 1929,467 138,922 
100,000 400,000 8,571 10,688 0,640 6,599 0,643 388,135 0,135 5,860 8,674 88,897 0,029 11,720 433,689 621,662 738,337 1894,333 136,392 
100,000 450,000 3,000 5,000 0,729 6,300 0,527 73,907 0,042 1,094 27,456 334,895 0,010 2,188 1372,787 1776,176 3679,259 7165,315 515,903 
100,000 450,000 3,000 5,438 0,728 6,319 0,528 80,531 0,042 1,187 25,736 308,762 0,010 2,374 1286,779 1776,176 3400,414 6774,515 487,765 
100,000 450,000 3,000 5,875 0,726 6,339 0,529 87,189 0,042 1,279 24,274 286,521 0,010 2,558 1213,716 1776,176 3162,765 6441,746 463,806 
100,000 450,000 3,000 6,313 0,724 6,359 0,529 93,880 0,042 1,371 23,018 267,363 0,010 2,741 1150,911 1776,176 2958,517 6155,719 443,212 
100,000 450,000 3,000 6,750 0,722 6,380 0,530 100,606 0,042 1,462 21,927 250,689 0,010 2,923 1096,373 1776,176 2779,822 5905,993 425,232 
100,000 450,000 3,000 7,188 0,720 6,402 0,530 107,368 0,042 1,552 20,972 236,044 0,010 3,105 1048,596 1776,176 2623,909 5687,840 409,524 
100,000 450,000 3,000 7,625 0,718 6,424 0,531 114,167 0,043 1,643 20,128 223,080 0,010 3,285 1006,420 1776,176 2485,758 5494,729 395,620 
100,000 450,000 3,000 8,063 0,716 6,448 0,532 121,006 0,043 1,732 19,379 211,523 0,010 3,465 968,936 1776,176 2361,937 5322,047 383,187 
100,000 450,000 3,000 8,500 0,714 6,471 0,532 127,883 0,043 1,822 18,708 201,155 0,010 3,643 935,423 1776,176 2250,191 5166,599 371,995 
100,000 450,000 3,000 8,938 0,713 6,496 0,533 134,802 0,043 1,910 18,106 191,803 0,010 3,821 905,300 1776,176 2149,143 5026,254 361,890 
100,000 450,000 3,000 9,375 0,711 6,521 0,534 141,762 0,043 1,999 17,562 183,324 0,010 3,998 878,096 1776,176 2058,089 4899,692 352,778 
100,000 450,000 3,000 9,813 0,709 6,546 0,534 148,766 0,043 2,087 17,068 175,600 0,010 4,174 853,422 1776,176 1976,838 4786,220 344,608 
100,000 450,000 3,000 10,250 0,707 6,573 0,535 155,813 0,044 2,174 16,619 168,536 0,010 4,348 830,957 1776,176 1899,128 4679,156 336,899 
100,000 450,000 3,000 10,688 0,705 6,599 0,536 162,904 0,044 2,261 16,209 162,050 0,010 4,523 810,432 1776,176 1830,101 4583,292 329,997 
100,000 450,000 3,000 11,125 0,703 6,627 0,537 170,042 0,044 2,348 15,832 156,075 0,010 4,696 791,620 1776,176 1765,141 4493,717 323,548 
100,000 450,000 3,000 11,563 0,702 6,655 0,537 177,227 0,044 2,434 15,487 150,551 0,010 4,868 774,328 1776,176 1706,360 4412,294 317,685 
100,000 450,000 3,000 12,000 0,700 6,683 0,538 184,459 0,044 2,520 15,168 145,431 0,010 5,039 758,393 1776,176 1650,070 4335,120 312,129 
100,000 450,000 4,857 5,000 0,715 6,300 0,603 104,725 0,068 1,736 18,539 243,448 0,016 3,473 926,930 1097,050 2357,045 4627,962 333,213 
100,000 450,000 4,857 5,438 0,712 6,319 0,603 114,159 0,068 1,882 17,479 224,641 0,016 3,763 873,929 1097,050 2180,585 4379,984 315,359 
100,000 450,000 4,857 5,875 0,710 6,339 0,603 123,648 0,068 2,026 16,579 208,635 0,016 4,052 828,972 1097,050 2031,569 4170,294 300,261 
100,000 450,000 4,857 6,313 0,708 6,359 0,604 133,196 0,068 2,169 15,808 194,847 0,016 4,339 790,391 1097,050 1903,105 3989,748 287,262 
100,000 450,000 4,857 6,750 0,705 6,380 0,604 142,803 0,069 2,312 15,139 182,847 0,016 4,624 756,952 1097,050 1791,032 3832,521 275,941 
100,000 450,000 4,857 7,188 0,703 6,402 0,605 152,472 0,069 2,453 14,554 172,308 0,016 4,906 727,720 1097,050 1693,076 3695,076 266,045 
100,000 450,000 4,857 7,625 0,700 6,424 0,605 162,206 0,069 2,594 14,039 162,978 0,016 5,187 701,974 1097,050 1607,286 3574,491 257,363 
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Mt, kN Nen, ɥ.ɫ. BЩ, ɦ Vp, ɤɦ/ɱ tau_sm K, ɤɧ/ɦ ɄɊɣɬɹɝ N, ɥ.ɫ. Ȼɭɤɫ. W, ɝɚ/ɱ Gh, ɤɝ/ɝɚ ȿɚɦ.ɤɬɪ.ɬɨ ȿɪɟɝ E_upr Etsm Eup Eua ES CO2 
100,000 450,000 4,857 8,063 0,698 6,448 0,606 172,006 0,069 2,733 13,583 154,660 0,016 5,466 679,151 1097,050 1527,232 3463,576 249,377 
100,000 450,000 4,857 8,500 0,696 6,471 0,606 181,874 0,070 2,872 13,176 147,199 0,016 5,743 658,803 1097,050 1458,776 3367,588 242,466 
100,000 450,000 4,857 8,938 0,693 6,496 0,606 191,812 0,070 3,009 12,811 140,468 0,016 6,018 640,571 1097,050 1393,924 3278,048 236,019 
100,000 450,000 4,857 9,375 0,691 6,521 0,607 201,821 0,070 3,146 12,483 134,366 0,016 6,292 624,160 1097,050 1338,594 3200,477 230,434 
100,000 450,000 4,857 9,813 0,689 6,546 0,607 211,905 0,070 3,282 12,187 128,808 0,016 6,563 609,330 1097,050 1283,737 3125,504 225,036 
100,000 450,000 4,857 10,250 0,686 6,573 0,608 222,064 0,071 3,417 11,918 123,724 0,016 6,833 595,882 1097,050 1237,316 3060,821 220,379 
100,000 450,000 4,857 10,688 0,684 6,599 0,608 232,300 0,071 3,550 11,673 119,056 0,016 7,101 583,648 1097,050 1192,635 2999,507 215,964 
100,000 450,000 4,857 11,125 0,682 6,627 0,609 242,614 0,071 3,684 11,450 114,756 0,016 7,367 572,489 1097,050 1150,475 2942,153 211,835 
100,000 450,000 4,857 11,563 0,679 6,655 0,609 253,010 0,072 3,816 11,246 110,781 0,016 7,631 562,284 1097,050 1114,074 2891,837 208,212 
100,000 450,000 4,857 12,000 0,677 6,683 0,610 263,487 0,072 3,947 11,059 107,095 0,016 7,894 552,932 1097,050 1080,174 2845,162 204,852 
100,000 450,000 6,714 5,000 0,700 6,300 0,635 137,428 0,094 2,350 14,635 201,796 0,022 4,700 731,767 793,611 1763,706 3495,602 251,683 
100,000 450,000 6,714 5,438 0,697 6,319 0,635 149,852 0,095 2,544 13,871 186,377 0,022 5,089 693,571 793,611 1635,252 3313,923 238,602 
100,000 450,000 6,714 5,875 0,694 6,339 0,635 162,359 0,095 2,737 13,225 173,255 0,022 5,474 661,235 793,611 1525,193 3158,790 227,433 
100,000 450,000 6,714 6,313 0,691 6,359 0,636 174,951 0,095 2,928 12,671 161,952 0,022 5,856 633,544 793,611 1430,790 3025,775 217,856 
100,000 450,000 6,714 6,750 0,688 6,380 0,636 187,632 0,096 3,117 12,192 152,114 0,022 6,235 609,603 793,611 1350,645 2912,230 209,681 
100,000 450,000 6,714 7,188 0,685 6,402 0,636 200,406 0,096 3,305 11,775 143,474 0,022 6,610 588,730 793,611 1275,108 2807,555 202,144 
100,000 450,000 6,714 7,625 0,682 6,424 0,636 213,274 0,096 3,491 11,408 135,825 0,022 6,983 570,403 793,611 1213,337 2720,181 195,853 
100,000 450,000 6,714 8,063 0,679 6,448 0,636 226,241 0,097 3,676 11,084 129,007 0,022 7,352 554,212 793,611 1152,765 2636,968 189,862 
100,000 450,000 6,714 8,500 0,676 6,471 0,637 239,310 0,097 3,859 10,797 122,890 0,022 7,718 539,831 793,611 1103,299 2567,371 184,851 
100,000 450,000 6,714 8,938 0,673 6,496 0,637 252,482 0,098 4,040 10,540 117,372 0,022 8,080 526,999 793,611 1054,693 2500,777 180,056 
100,000 450,000 6,714 9,375 0,670 6,521 0,637 265,762 0,098 4,220 10,310 112,369 0,022 8,440 515,502 793,611 1011,193 2441,137 175,762 
100,000 450,000 6,714 9,813 0,668 6,546 0,637 279,151 0,098 4,398 10,103 107,812 0,022 8,797 505,166 793,611 974,705 2390,113 172,088 
100,000 450,000 6,714 10,250 0,665 6,573 0,638 292,654 0,099 4,575 9,917 103,644 0,022 9,151 495,846 793,611 938,088 2340,361 168,506 
100,000 450,000 6,714 10,688 0,662 6,599 0,638 306,271 0,099 4,751 9,748 99,818 0,022 9,501 487,420 793,611 903,164 2293,536 165,135 
100,000 450,000 6,714 11,125 0,659 6,627 0,638 320,007 0,100 4,925 9,596 96,292 0,022 9,849 479,786 793,611 872,958 2252,518 162,181 
100,000 450,000 6,714 11,563 0,657 6,655 0,638 333,863 0,100 5,097 9,457 93,033 0,022 10,194 472,858 793,611 846,911 2216,629 159,597 
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Mt, kN Nen, ɥ.ɫ. BЩ, ɦ Vp, ɤɦ/ɱ tau_sm K, ɤɧ/ɦ ɄɊɣɬɹɝ N, ɥ.ɫ. Ȼɭɤɫ. W, ɝɚ/ɱ Gh, ɤɝ/ɝɚ ȿɚɦ.ɤɬɪ.ɬɨ ȿɪɟɝ E_upr Etsm Eup Eua ES CO2 
100,000 450,000 6,714 12,000 0,654 6,683 0,639 347,843 0,101 5,268 9,331 90,012 0,022 10,536 466,561 793,611 821,677 2182,420 157,134 
100,000 450,000 8,571 5,000 0,685 6,300 0,644 173,062 0,126 2,934 12,516 177,556 0,029 5,868 625,788 621,662 1427,997 2858,900 205,841 
100,000 450,000 8,571 5,438 0,681 6,319 0,644 188,778 0,126 3,173 11,922 164,151 0,029 6,347 596,080 621,662 1326,749 2715,018 195,481 
100,000 450,000 8,571 5,875 0,677 6,339 0,644 204,614 0,127 3,410 11,420 152,743 0,029 6,821 570,998 621,662 1239,230 2591,483 186,587 
100,000 450,000 8,571 6,313 0,674 6,359 0,643 220,574 0,128 3,645 10,992 142,916 0,029 7,290 549,589 621,662 1162,084 2483,569 178,817 
100,000 450,000 8,571 6,750 0,670 6,380 0,643 236,664 0,128 3,877 10,623 134,363 0,029 7,754 531,144 621,662 1098,881 2393,833 172,356 
100,000 450,000 8,571 7,188 0,667 6,402 0,643 252,889 0,129 4,107 10,303 126,852 0,029 8,213 515,131 621,662 1037,784 2309,669 166,296 
100,000 450,000 8,571 7,625 0,663 6,424 0,643 269,254 0,129 4,334 10,023 120,202 0,029 8,668 501,136 621,662 987,209 2238,904 161,201 
100,000 450,000 8,571 8,063 0,660 6,448 0,643 285,763 0,130 4,559 9,777 114,274 0,029 9,117 488,837 621,662 941,656 2175,574 156,641 
100,000 450,000 8,571 8,500 0,656 6,471 0,643 302,422 0,131 4,781 9,560 108,956 0,029 9,562 477,979 621,662 897,573 2115,759 152,335 
100,000 450,000 8,571 8,938 0,653 6,496 0,643 319,236 0,132 5,001 9,367 104,159 0,029 10,003 468,355 621,662 860,919 2065,125 148,689 
100,000 450,000 8,571 9,375 0,650 6,521 0,643 336,209 0,132 5,219 9,196 99,809 0,029 10,439 459,798 621,662 830,085 2021,821 145,571 
100,000 450,000 8,571 9,813 0,646 6,546 0,643 353,347 0,133 5,435 9,043 95,848 0,029 10,870 452,172 621,662 794,889 1975,469 142,234 
100,000 450,000 8,571 10,250 0,643 6,573 0,643 370,654 0,134 5,649 8,907 92,224 0,029 11,297 445,362 621,662 764,513 1935,086 139,326 
100,000 450,000 8,571 10,688 0,640 6,599 0,643 388,135 0,135 5,860 8,785 88,897 0,029 11,720 439,274 621,662 738,337 1899,918 136,794 
100,000 450,000 8,571 11,125 0,636 6,627 0,642 405,796 0,135 6,069 8,677 85,832 0,029 12,138 433,826 621,662 715,842 1869,330 134,592 
100,000 450,000 8,571 11,563 0,633 6,655 0,642 423,641 0,136 6,276 8,579 82,999 0,029 12,553 428,953 621,662 695,535 1841,730 132,605 
100,000 450,000 8,571 12,000 0,630 6,683 0,642 441,675 0,137 6,481 8,492 80,372 0,029 12,963 424,596 621,662 670,951 1810,572 130,361 
100,000 500,000 3,000 5,000 0,729 6,300 0,527 73,907 0,042 1,094 27,576 334,895 0,010 2,188 1378,815 1776,176 3679,259 7171,344 516,337 
100,000 500,000 3,000 5,438 0,728 6,319 0,528 80,531 0,042 1,187 25,856 308,762 0,010 2,374 1292,804 1776,176 3400,414 6780,539 488,199 
100,000 500,000 3,000 5,875 0,726 6,339 0,529 87,189 0,042 1,279 24,395 286,521 0,010 2,558 1219,737 1776,176 3162,765 6447,767 464,239 
100,000 500,000 3,000 6,313 0,724 6,359 0,529 93,880 0,042 1,371 23,139 267,363 0,010 2,741 1156,928 1776,176 2958,517 6161,736 443,645 
100,000 500,000 3,000 6,750 0,722 6,380 0,530 100,606 0,042 1,462 22,048 250,689 0,010 2,923 1102,387 1776,176 2779,822 5912,007 425,665 
100,000 500,000 3,000 7,188 0,720 6,402 0,530 107,368 0,042 1,552 21,092 236,044 0,010 3,105 1054,607 1776,176 2623,909 5693,851 409,957 
100,000 500,000 3,000 7,625 0,718 6,424 0,531 114,167 0,043 1,643 20,249 223,080 0,010 3,285 1012,427 1776,176 2485,758 5500,736 396,053 
100,000 500,000 3,000 8,063 0,716 6,448 0,532 121,006 0,043 1,732 19,499 211,523 0,010 3,465 974,941 1776,176 2361,937 5328,051 383,620 
100,000 500,000 3,000 8,500 0,714 6,471 0,532 127,883 0,043 1,822 18,828 201,155 0,010 3,643 941,425 1776,176 2250,191 5172,600 372,427 
100,000 500,000 3,000 8,938 0,713 6,496 0,533 134,802 0,043 1,910 18,226 191,803 0,010 3,821 911,299 1776,176 2149,143 5032,253 362,322 
100,000 500,000 3,000 9,375 0,711 6,521 0,534 141,762 0,043 1,999 17,682 183,324 0,010 3,998 884,092 1776,176 2058,089 4905,689 353,210 
100,000 500,000 3,000 9,813 0,709 6,546 0,534 148,766 0,043 2,087 17,188 175,600 0,010 4,174 859,415 1776,176 1976,838 4792,214 345,039 
100,000 500,000 3,000 10,250 0,707 6,573 0,535 155,813 0,044 2,174 16,739 168,536 0,010 4,348 836,948 1776,176 1899,128 4685,147 337,331 
100,000 500,000 3,000 10,688 0,705 6,599 0,536 162,904 0,044 2,261 16,328 162,050 0,010 4,523 816,420 1776,176 1830,101 4589,281 330,428 
100,000 500,000 3,000 11,125 0,703 6,627 0,537 170,042 0,044 2,348 15,952 156,075 0,010 4,696 797,605 1776,176 1765,141 4499,703 323,979 
100,000 500,000 3,000 11,563 0,702 6,655 0,537 177,227 0,044 2,434 15,606 150,551 0,010 4,868 780,311 1776,176 1706,360 4418,277 318,116 
100,000 500,000 3,000 12,000 0,700 6,683 0,538 184,459 0,044 2,520 15,287 145,431 0,010 5,039 764,374 1776,176 1650,070 4341,100 312,559 
100,000 500,000 4,857 5,000 0,715 6,300 0,603 104,725 0,068 1,736 18,643 243,448 0,016 3,473 932,141 1097,050 2357,045 4633,173 333,588 
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Mt, kN Nen, ɥ.ɫ. BЩ, ɦ Vp, ɤɦ/ɱ tau_sm K, ɤɧ/ɦ ɄɊɣɬɹɝ N, ɥ.ɫ. Ȼɭɤɫ. W, ɝɚ/ɱ Gh, ɤɝ/ɝɚ ȿɚɦ.ɤɬɪ.ɬɨ ȿɪɟɝ E_upr Etsm Eup Eua ES CO2 
100,000 500,000 4,857 5,438 0,712 6,319 0,603 114,159 0,068 1,882 17,583 224,641 0,016 3,763 879,132 1097,050 2180,585 4385,187 315,733 
100,000 500,000 4,857 5,875 0,710 6,339 0,603 123,648 0,068 2,026 16,683 208,635 0,016 4,052 834,167 1097,050 2031,569 4175,489 300,635 
100,000 500,000 4,857 6,313 0,708 6,359 0,604 133,196 0,068 2,169 15,912 194,847 0,016 4,339 795,578 1097,050 1903,105 3994,935 287,635 
100,000 500,000 4,857 6,750 0,705 6,380 0,604 142,803 0,069 2,312 15,243 182,847 0,016 4,624 762,131 1097,050 1791,032 3837,700 276,314 
100,000 500,000 4,857 7,188 0,703 6,402 0,605 152,472 0,069 2,453 14,658 172,308 0,016 4,906 732,891 1097,050 1693,076 3700,247 266,418 
100,000 500,000 4,857 7,625 0,700 6,424 0,605 162,206 0,069 2,594 14,143 162,978 0,016 5,187 707,137 1097,050 1607,286 3579,654 257,735 
100,000 500,000 4,857 8,063 0,698 6,448 0,606 172,006 0,069 2,733 13,686 154,660 0,016 5,466 684,307 1097,050 1527,232 3468,732 249,749 
100,000 500,000 4,857 8,500 0,696 6,471 0,606 181,874 0,070 2,872 13,279 147,199 0,016 5,743 663,951 1097,050 1458,776 3372,736 242,837 
100,000 500,000 4,857 8,938 0,693 6,496 0,606 191,812 0,070 3,009 12,914 140,468 0,016 6,018 645,710 1097,050 1393,924 3283,188 236,390 
100,000 500,000 4,857 9,375 0,691 6,521 0,607 201,821 0,070 3,146 12,586 134,366 0,016 6,292 629,291 1097,050 1338,594 3205,609 230,804 
100,000 500,000 4,857 9,813 0,689 6,546 0,607 211,905 0,070 3,282 12,289 128,808 0,016 6,563 614,453 1097,050 1283,737 3130,627 225,405 
100,000 500,000 4,857 10,250 0,686 6,573 0,608 222,064 0,071 3,417 12,020 123,724 0,016 6,833 600,996 1097,050 1237,316 3065,935 220,747 
100,000 500,000 4,857 10,688 0,684 6,599 0,608 232,300 0,071 3,550 11,775 119,056 0,016 7,101 588,754 1097,050 1192,635 3004,612 216,332 
100,000 500,000 4,857 11,125 0,682 6,627 0,609 242,614 0,071 3,684 11,552 114,756 0,016 7,367 577,585 1097,050 1150,475 2947,250 212,202 
100,000 500,000 4,857 11,563 0,679 6,655 0,609 253,010 0,072 3,816 11,347 110,781 0,016 7,631 567,371 1097,050 1114,074 2896,924 208,579 
100,000 500,000 4,857 12,000 0,677 6,683 0,610 263,487 0,072 3,947 11,160 107,095 0,016 7,894 558,009 1097,050 1080,174 2850,239 205,217 
100,000 500,000 6,714 5,000 0,700 6,300 0,635 137,428 0,094 2,350 14,733 201,796 0,022 4,700 736,646 793,611 1763,706 3500,480 252,035 
100,000 500,000 6,714 5,438 0,697 6,319 0,635 149,852 0,095 2,544 13,969 186,377 0,022 5,089 698,437 793,611 1635,252 3318,788 238,953 
100,000 500,000 6,714 5,875 0,694 6,339 0,635 162,359 0,095 2,737 13,322 173,255 0,022 5,474 666,087 793,611 1525,193 3163,642 227,782 
100,000 500,000 6,714 6,313 0,691 6,359 0,636 174,951 0,095 2,928 12,768 161,952 0,022 5,856 638,383 793,611 1430,790 3030,614 218,204 
100,000 500,000 6,714 6,750 0,688 6,380 0,636 187,632 0,096 3,117 12,289 152,114 0,022 6,235 614,428 793,611 1350,645 2917,055 210,028 
100,000 500,000 6,714 7,188 0,685 6,402 0,636 200,406 0,096 3,305 11,871 143,474 0,022 6,610 593,541 793,611 1275,108 2812,366 202,490 
100,000 500,000 6,714 7,625 0,682 6,424 0,636 213,274 0,096 3,491 11,504 135,825 0,022 6,983 575,200 793,611 1213,337 2724,978 196,198 
100,000 500,000 6,714 8,063 0,679 6,448 0,636 226,241 0,097 3,676 11,180 129,007 0,022 7,352 558,994 793,611 1152,765 2641,751 190,206 
100,000 500,000 6,714 8,500 0,676 6,471 0,637 239,310 0,097 3,859 10,892 122,890 0,022 7,718 544,599 793,611 1103,299 2572,138 185,194 
100,000 500,000 6,714 8,938 0,673 6,496 0,637 252,482 0,098 4,040 10,635 117,372 0,022 8,080 531,751 793,611 1054,693 2505,529 180,398 
100,000 500,000 6,714 9,375 0,670 6,521 0,637 265,762 0,098 4,220 10,405 112,369 0,022 8,440 520,238 793,611 1011,193 2445,874 176,103 
100,000 500,000 6,714 9,813 0,668 6,546 0,637 279,151 0,098 4,398 10,198 107,812 0,022 8,797 509,886 793,611 974,705 2394,833 172,428 
100,000 500,000 6,714 10,250 0,665 6,573 0,638 292,654 0,099 4,575 10,011 103,644 0,022 9,151 500,549 793,611 938,088 2345,064 168,845 
100,000 500,000 6,714 10,688 0,662 6,599 0,638 306,271 0,099 4,751 9,842 99,818 0,022 9,501 492,105 793,611 903,164 2298,222 165,472 
100,000 500,000 6,714 11,125 0,659 6,627 0,638 320,007 0,100 4,925 9,689 96,292 0,022 9,849 484,454 793,611 872,958 2257,186 162,517 
100,000 500,000 6,714 11,563 0,657 6,655 0,638 333,863 0,100 5,097 9,550 93,033 0,022 10,194 477,507 793,611 846,911 2221,279 159,932 
100,000 500,000 6,714 12,000 0,654 6,683 0,639 347,843 0,101 5,268 9,424 90,012 0,022 10,536 471,191 793,611 821,677 2187,050 157,468 
100,000 500,000 8,571 5,000 0,685 6,300 0,644 173,062 0,126 2,934 12,611 177,556 0,029 5,868 630,526 621,662 1427,997 2863,637 206,182 
100,000 500,000 8,571 5,438 0,681 6,319 0,644 188,778 0,126 3,173 12,016 164,151 0,029 6,347 600,798 621,662 1326,749 2719,736 195,821 
100,000 500,000 8,571 5,875 0,677 6,339 0,644 204,614 0,127 3,410 11,514 152,743 0,029 6,821 575,696 621,662 1239,230 2596,181 186,925 
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Mt, kN Nen, ɥ.ɫ. BЩ, ɦ Vp, ɤɦ/ɱ tau_sm K, ɤɧ/ɦ ɄɊɣɬɹɝ N, ɥ.ɫ. Ȼɭɤɫ. W, ɝɚ/ɱ Gh, ɤɝ/ɝɚ ȿɚɦ.ɤɬɪ.ɬɨ ȿɪɟɝ E_upr Etsm Eup Eua ES CO2 
100,000 500,000 8,571 6,313 0,674 6,359 0,643 220,574 0,128 3,645 11,085 142,916 0,029 7,290 554,266 621,662 1162,084 2488,246 179,154 
100,000 500,000 8,571 6,750 0,670 6,380 0,643 236,664 0,128 3,877 10,716 134,363 0,029 7,754 535,801 621,662 1098,881 2398,489 172,691 
100,000 500,000 8,571 7,188 0,667 6,402 0,643 252,889 0,129 4,107 10,395 126,852 0,029 8,213 519,766 621,662 1037,784 2314,305 166,630 
100,000 500,000 8,571 7,625 0,663 6,424 0,643 269,254 0,129 4,334 10,115 120,202 0,029 8,668 505,749 621,662 987,209 2243,517 161,533 
100,000 500,000 8,571 8,063 0,660 6,448 0,643 285,763 0,130 4,559 9,869 114,274 0,029 9,117 493,427 621,662 941,656 2180,164 156,972 
100,000 500,000 8,571 8,500 0,656 6,471 0,643 302,422 0,131 4,781 9,651 108,956 0,029 9,562 482,545 621,662 897,573 2120,326 152,663 
100,000 500,000 8,571 8,938 0,653 6,496 0,643 319,236 0,132 5,001 9,458 104,159 0,029 10,003 472,897 621,662 860,919 2069,668 149,016 
100,000 500,000 8,571 9,375 0,650 6,521 0,643 336,209 0,132 5,219 9,286 99,809 0,029 10,439 464,315 621,662 830,085 2026,338 145,896 
100,000 500,000 8,571 9,813 0,646 6,546 0,643 353,347 0,133 5,435 9,133 95,848 0,029 10,870 456,663 621,662 794,889 1979,960 142,557 
100,000 500,000 8,571 10,250 0,643 6,573 0,643 370,654 0,134 5,649 8,997 92,224 0,029 11,297 449,825 621,662 764,513 1939,550 139,648 
100,000 500,000 8,571 10,688 0,640 6,599 0,643 388,135 0,135 5,860 8,874 88,897 0,029 11,720 443,708 621,662 738,337 1904,353 137,113 
100,000 500,000 8,571 11,125 0,636 6,627 0,642 405,796 0,135 6,069 8,765 85,832 0,029 12,138 438,231 621,662 715,842 1873,734 134,909 
100,000 500,000 8,571 11,563 0,633 6,655 0,642 423,641 0,136 6,276 8,667 82,999 0,029 12,553 433,327 621,662 695,535 1846,103 132,919 
100,000 500,000 8,571 12,000 0,630 6,683 0,642 441,675 0,137 6,481 8,579 80,372 0,029 12,963 428,937 621,662 670,951 1814,913 130,674 
100,000 550,000 3,000 5,000 0,729 6,300 0,527 73,907 0,042 1,094 27,675 334,895 0,010 2,188 1383,741 1776,176 3679,259 7176,270 516,691 
100,000 550,000 3,000 5,438 0,728 6,319 0,528 80,531 0,042 1,187 25,955 308,762 0,010 2,374 1297,726 1776,176 3400,414 6785,461 488,553 
100,000 550,000 3,000 5,875 0,726 6,339 0,529 87,189 0,042 1,279 24,493 286,521 0,010 2,558 1224,655 1776,176 3162,765 6452,685 464,593 
100,000 550,000 3,000 6,313 0,724 6,359 0,529 93,880 0,042 1,371 23,237 267,363 0,010 2,741 1161,843 1776,176 2958,517 6166,650 443,999 
100,000 550,000 3,000 6,750 0,722 6,380 0,530 100,606 0,042 1,462 22,146 250,689 0,010 2,923 1107,298 1776,176 2779,822 5916,919 426,018 
100,000 550,000 3,000 7,188 0,720 6,402 0,530 107,368 0,042 1,552 21,190 236,044 0,010 3,105 1059,515 1776,176 2623,909 5698,759 410,311 
100,000 550,000 3,000 7,625 0,718 6,424 0,531 114,167 0,043 1,643 20,347 223,080 0,010 3,285 1017,333 1776,176 2485,758 5505,642 396,406 
100,000 550,000 3,000 8,063 0,716 6,448 0,532 121,006 0,043 1,732 19,597 211,523 0,010 3,465 979,843 1776,176 2361,937 5332,954 383,973 
100,000 550,000 3,000 8,500 0,714 6,471 0,532 127,883 0,043 1,822 18,926 201,155 0,010 3,643 946,324 1776,176 2250,191 5177,500 372,780 
100,000 550,000 3,000 8,938 0,713 6,496 0,533 134,802 0,043 1,910 18,324 191,803 0,010 3,821 916,195 1776,176 2149,143 5037,149 362,675 
100,000 550,000 3,000 9,375 0,711 6,521 0,534 141,762 0,043 1,999 17,780 183,324 0,010 3,998 888,986 1776,176 2058,089 4910,582 353,562 
100,000 550,000 3,000 9,813 0,709 6,546 0,534 148,766 0,043 2,087 17,286 175,600 0,010 4,174 864,306 1776,176 1976,838 4797,105 345,392 
100,000 550,000 3,000 10,250 0,707 6,573 0,535 155,813 0,044 2,174 16,837 168,536 0,010 4,348 841,836 1776,176 1899,128 4690,035 337,683 
100,000 550,000 3,000 10,688 0,705 6,599 0,536 162,904 0,044 2,261 16,426 162,050 0,010 4,523 821,305 1776,176 1830,101 4594,166 330,780 
100,000 550,000 3,000 11,125 0,703 6,627 0,537 170,042 0,044 2,348 16,050 156,075 0,010 4,696 802,488 1776,176 1765,141 4504,585 324,330 
100,000 550,000 3,000 11,563 0,702 6,655 0,537 177,227 0,044 2,434 15,704 150,551 0,010 4,868 785,191 1776,176 1706,360 4423,157 318,467 
100,000 550,000 3,000 12,000 0,700 6,683 0,538 184,459 0,044 2,520 15,385 145,431 0,010 5,039 769,251 1776,176 1650,070 4345,977 312,910 
100,000 550,000 4,857 5,000 0,715 6,300 0,603 104,725 0,068 1,736 18,728 243,448 0,016 3,473 936,397 1097,050 2357,045 4637,429 333,895 
100,000 550,000 4,857 5,438 0,712 6,319 0,603 114,159 0,068 1,882 17,668 224,641 0,016 3,763 883,380 1097,050 2180,585 4389,435 316,039 
100,000 550,000 4,857 5,875 0,710 6,339 0,603 123,648 0,068 2,026 16,768 208,635 0,016 4,052 838,407 1097,050 2031,569 4179,730 300,941 
100,000 550,000 4,857 6,313 0,708 6,359 0,604 133,196 0,068 2,169 15,996 194,847 0,016 4,339 799,812 1097,050 1903,105 3999,169 287,940 
100,000 550,000 4,857 6,750 0,705 6,380 0,604 142,803 0,069 2,312 15,327 182,847 0,016 4,624 766,358 1097,050 1791,032 3841,926 276,619 
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Mt,kN Nen, ɥ.ɫ. BЩ, ɦ Vp, ɤɦ/ɱ tau_sm K, ɤɧ/ɦ ɄɊɣɬɹɝ N, ɥ.ɫ. Ȼɭɤɫ. W, ɝɚ/ɱ Gh, ɤɝ/ɝɚ ȿɚɦ.ɤɬɪ.ɬɨ ȿɪɟɝ E_upr Etsm Eup Eua ES CO2 
100,000 550,000 4,857 7,188 0,703 6,402 0,605 152,472 0,069 2,453 14,742 172,308 0,016 4,906 737,111 1097,050 1693,076 3704,467 266,722 
100,000 550,000 4,857 7,625 0,700 6,424 0,605 162,206 0,069 2,594 14,227 162,978 0,016 5,187 711,350 1097,050 1607,286 3583,867 258,038 
100,000 550,000 4,857 8,063 0,698 6,448 0,606 172,006 0,069 2,733 13,770 154,660 0,016 5,466 688,512 1097,050 1527,232 3472,937 250,051 
100,000 550,000 4,857 8,500 0,696 6,471 0,606 181,874 0,070 2,872 13,363 147,199 0,016 5,743 668,149 1097,050 1458,776 3376,934 243,139 
100,000 550,000 4,857 8,938 0,693 6,496 0,606 191,812 0,070 3,009 12,998 140,468 0,016 6,018 649,901 1097,050 1393,924 3287,379 236,691 
100,000 550,000 4,857 9,375 0,691 6,521 0,607 201,821 0,070 3,146 12,669 134,366 0,016 6,292 633,474 1097,050 1338,594 3209,792 231,105 
100,000 550,000 4,857 9,813 0,689 6,546 0,607 211,905 0,070 3,282 12,373 128,808 0,016 6,563 618,629 1097,050 1283,737 3134,803 225,706 
100,000 550,000 4,857 10,250 0,686 6,573 0,608 222,064 0,071 3,417 12,103 123,724 0,016 6,833 605,165 1097,050 1237,316 3070,104 221,047 
100,000 550,000 4,857 10,688 0,684 6,599 0,608 232,300 0,071 3,550 11,858 119,056 0,016 7,101 592,914 1097,050 1192,635 3008,773 216,632 
100,000 550,000 4,857 11,125 0,682 6,627 0,609 242,614 0,071 3,684 11,635 114,756 0,016 7,367 581,738 1097,050 1150,475 2951,402 212,501 
100,000 550,000 4,857 11,563 0,679 6,655 0,609 253,010 0,072 3,816 11,430 110,781 0,016 7,631 571,516 1097,050 1114,074 2901,068 208,877 
100,000 550,000 4,857 12,000 0,677 6,683 0,610 263,487 0,072 3,947 11,243 107,095 0,016 7,894 562,145 1097,050 1080,174 2854,375 205,515 
100,000 550,000 6,714 5,000 0,700 6,300 0,635 137,428 0,094 2,350 14,813 201,796 0,022 4,700 740,628 793,611 1763,706 3504,462 252,321 
100,000 550,000 6,714 5,438 0,697 6,319 0,635 149,852 0,095 2,544 14,048 186,377 0,022 5,089 702,407 793,611 1635,252 3322,759 239,239 
100,000 550,000 6,714 5,875 0,694 6,339 0,635 162,359 0,095 2,737 13,401 173,255 0,022 5,474 670,045 793,611 1525,193 3167,601 228,067 
100,000 550,000 6,714 6,313 0,691 6,359 0,636 174,951 0,095 2,928 12,847 161,952 0,022 5,856 642,330 793,611 1430,790 3034,561 218,488 
100,000 550,000 6,714 6,750 0,688 6,380 0,636 187,632 0,096 3,117 12,367 152,114 0,022 6,235 618,362 793,611 1350,645 2920,990 210,311 
100,000 550,000 6,714 7,188 0,685 6,402 0,636 200,406 0,096 3,305 11,949 143,474 0,022 6,610 597,464 793,611 1275,108 2816,289 202,773 
100,000 550,000 6,714 7,625 0,682 6,424 0,636 213,274 0,096 3,491 11,582 135,825 0,022 6,983 579,110 793,611 1213,337 2728,888 196,480 
100,000 550,000 6,714 8,063 0,679 6,448 0,636 226,241 0,097 3,676 11,258 129,007 0,022 7,352 562,892 793,611 1152,765 2645,648 190,487 
100,000 550,000 6,714 8,500 0,676 6,471 0,637 239,310 0,097 3,859 10,970 122,890 0,022 7,718 548,483 793,611 1103,299 2576,023 185,474 
100,000 550,000 6,714 8,938 0,673 6,496 0,637 252,482 0,098 4,040 10,712 117,372 0,022 8,080 535,622 793,611 1054,693 2509,401 180,677 
100,000 550,000 6,714 9,375 0,670 6,521 0,637 265,762 0,098 4,220 10,482 112,369 0,022 8,440 524,096 793,611 1011,193 2449,732 176,381 
100,000 550,000 6,714 9,813 0,668 6,546 0,637 279,151 0,098 4,398 10,275 107,812 0,022 8,797 513,730 793,611 974,705 2398,677 172,705 
100,000 550,000 6,714 10,250 0,665 6,573 0,638 292,654 0,099 4,575 10,088 103,644 0,022 9,151 504,378 793,611 938,088 2348,894 169,120 
100,000 550,000 6,714 10,688 0,662 6,599 0,638 306,271 0,099 4,751 9,918 99,818 0,022 9,501 495,920 793,611 903,164 2302,036 165,747 
100,000 550,000 6,714 11,125 0,659 6,627 0,638 320,007 0,100 4,925 9,765 96,292 0,022 9,849 488,253 793,611 872,958 2260,986 162,791 
100,000 550,000 6,714 11,563 0,657 6,655 0,638 333,863 0,100 5,097 9,626 93,033 0,022 10,194 481,290 793,611 846,911 2225,062 160,204 
100,000 550,000 6,714 12,000 0,654 6,683 0,639 347,843 0,101 5,268 9,499 90,012 0,022 10,536 474,958 793,611 821,677 2190,817 157,739 
100,000 550,000 8,571 5,000 0,685 6,300 0,644 173,062 0,126 2,934 12,688 177,556 0,029 5,868 634,390 621,662 1427,997 2867,502 206,460 
100,000 550,000 8,571 5,438 0,681 6,319 0,644 188,778 0,126 3,173 12,093 164,151 0,029 6,347 604,646 621,662 1326,749 2723,583 196,098 
100,000 550,000 8,571 5,875 0,677 6,339 0,644 204,614 0,127 3,410 11,591 152,743 0,029 6,821 579,526 621,662 1239,230 2600,011 187,201 
100,000 550,000 8,571 6,313 0,674 6,359 0,643 220,574 0,128 3,645 11,162 142,916 0,029 7,290 558,079 621,662 1162,084 2492,059 179,428 
100,000 550,000 8,571 6,750 0,670 6,380 0,643 236,664 0,128 3,877 10,792 134,363 0,029 7,754 539,596 621,662 1098,881 2402,284 172,964 
100,000 550,000 8,571 7,188 0,667 6,402 0,643 252,889 0,129 4,107 10,471 126,852 0,029 8,213 523,542 621,662 1037,784 2318,081 166,902 
100,000 550,000 8,571 7,625 0,663 6,424 0,643 269,254 0,129 4,334 10,190 120,202 0,029 8,668 509,506 621,662 987,209 2247,275 161,804 
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Mt, kN Nen, ɥ.ɫ. BЩ, ɦ Vp, ɤɦ/ɱ tau_sm K, ɤɧ/ɦ ɄɊɣɬɹɝ N, ɥ.ɫ. Ȼɭɤɫ. W, ɝɚ/ɱ Gh, ɤɝ/ɝɚ ȿɚɦ.ɤɬɪ.ɬɨ ȿɪɟɝ E_upr Etsm Eup Eua ES CO2 
100,000 550,000 8,571 8,063 0,660 6,448 0,643 285,763 0,130 4,559 9,943 114,274 0,029 9,117 497,165 621,662 941,656 2183,902 157,241 
100,000 550,000 8,571 8,500 0,656 6,471 0,643 302,422 0,131 4,781 9,725 108,956 0,029 9,562 486,263 621,662 897,573 2124,044 152,931 
100,000 550,000 8,571 8,938 0,653 6,496 0,643 319,236 0,132 5,001 9,532 104,159 0,029 10,003 476,595 621,662 860,919 2073,365 149,282 
100,000 550,000 8,571 9,375 0,650 6,521 0,643 336,209 0,132 5,219 9,360 99,809 0,029 10,439 467,991 621,662 830,085 2030,014 146,161 
100,000 550,000 8,571 9,813 0,646 6,546 0,643 353,347 0,133 5,435 9,206 95,848 0,029 10,870 460,317 621,662 794,889 1983,614 142,820 
100,000 550,000 8,571 10,250 0,643 6,573 0,643 370,654 0,134 5,649 9,069 92,224 0,029 11,297 453,456 621,662 764,513 1943,180 139,909 
100,000 550,000 8,571 10,688 0,640 6,599 0,643 388,135 0,135 5,860 8,946 88,897 0,029 11,720 447,315 621,662 738,337 1907,960 137,373 
100,000 550,000 8,571 11,125 0,636 6,627 0,642 405,796 0,135 6,069 8,836 85,832 0,029 12,138 441,813 621,662 715,842 1877,316 135,167 
100,000 550,000 8,571 11,563 0,633 6,655 0,642 423,641 0,136 6,276 8,738 82,999 0,029 12,553 436,883 621,662 695,535 1849,659 133,175 
100,000 550,000 8,571 12,000 0,630 6,683 0,642 441,675 0,137 6,481 8,649 80,372 0,029 12,963 432,466 621,662 670,951 1818,442 130,928 
122,857 250,000 3,000 5,000 0,729 6,300 0,488 79,819 0,034 1,094 26,858 373,937 0,010 2,188 1342,891 2337,158 3679,259 7735,443 556,952 
122,857 250,000 3,000 5,438 0,728 6,319 0,489 86,959 0,034 1,187 25,139 344,757 0,010 2,374 1256,930 2337,158 3400,414 7341,643 528,598 
122,857 250,000 3,000 5,875 0,726 6,339 0,490 94,130 0,034 1,279 23,678 319,924 0,010 2,558 1183,912 2337,158 3162,765 7006,326 504,455 
122,857 250,000 3,000 6,313 0,724 6,359 0,490 101,335 0,034 1,371 22,423 298,532 0,010 2,741 1121,150 2337,158 2958,517 6718,108 483,704 
122,857 250,000 3,000 6,750 0,722 6,380 0,491 108,574 0,034 1,462 21,333 279,914 0,010 2,923 1066,653 2337,158 2779,822 6466,481 465,587 
122,857 250,000 3,000 7,188 0,720 6,402 0,492 115,849 0,035 1,552 20,378 263,562 0,010 3,105 1018,917 2337,158 2623,909 6246,661 449,760 
122,857 250,000 3,000 7,625 0,718 6,424 0,492 123,161 0,035 1,643 19,536 249,087 0,010 3,285 976,781 2337,158 2485,758 6052,078 435,750 
122,857 250,000 3,000 8,063 0,716 6,448 0,493 130,510 0,035 1,732 18,787 236,182 0,010 3,465 939,336 2337,158 2361,937 5878,088 423,222 
122,857 250,000 3,000 8,500 0,714 6,471 0,494 137,898 0,035 1,822 18,117 224,606 0,010 3,643 905,861 2337,158 2250,191 5721,470 411,946 
122,857 250,000 3,000 8,938 0,713 6,496 0,494 145,327 0,035 1,910 17,516 214,163 0,010 3,821 875,777 2337,158 2149,143 5580,072 401,765 
122,857 250,000 3,000 9,375 0,711 6,521 0,495 152,797 0,035 1,999 16,972 204,695 0,010 3,998 848,611 2337,158 2058,089 5452,561 392,584 
122,857 250,000 3,000 9,813 0,709 6,546 0,496 160,308 0,035 2,087 16,480 196,072 0,010 4,174 823,975 2337,158 1976,838 5338,227 384,352 
122,857 250,000 3,000 10,250 0,707 6,573 0,497 167,863 0,035 2,174 16,031 188,184 0,010 4,348 801,549 2337,158 1899,128 5230,377 376,587 
122,857 250,000 3,000 10,688 0,705 6,599 0,497 175,462 0,036 2,261 15,621 180,942 0,010 4,523 781,062 2337,158 1830,101 5133,796 369,633 
122,857 250,000 3,000 11,125 0,703 6,627 0,498 183,106 0,036 2,348 15,246 174,270 0,010 4,696 762,290 2337,158 1765,141 5043,564 363,137 
122,857 250,000 3,000 11,563 0,702 6,655 0,499 190,795 0,036 2,434 14,901 168,103 0,010 4,868 745,039 2337,158 1706,360 4961,537 357,231 
122,857 250,000 3,000 12,000 0,700 6,683 0,500 198,532 0,036 2,520 14,583 162,385 0,010 5,039 729,145 2337,158 1650,070 4883,807 351,634 
122,857 250,000 4,857 5,000 0,715 6,300 0,574 109,977 0,055 1,736 17,904 268,052 0,016 3,473 895,205 1443,539 2357,045 4967,329 357,648 
122,857 250,000 4,857 5,438 0,712 6,319 0,574 119,863 0,055 1,882 16,845 247,344 0,016 3,763 842,260 1443,539 2180,585 4717,507 339,660 
122,857 250,000 4,857 5,875 0,710 6,339 0,575 129,803 0,055 2,026 15,947 229,720 0,016 4,052 797,358 1443,539 2031,569 4506,254 324,450 
122,857 250,000 4,857 6,313 0,708 6,359 0,575 139,799 0,056 2,169 15,177 214,539 0,016 4,339 758,832 1443,539 1903,105 4324,370 311,355 
122,857 250,000 4,857 6,750 0,705 6,380 0,576 149,853 0,056 2,312 14,509 201,326 0,016 4,624 725,448 1443,539 1791,032 4165,984 299,951 
122,857 250,000 4,857 7,188 0,703 6,402 0,576 159,969 0,056 2,453 13,925 189,721 0,016 4,906 696,270 1443,539 1693,076 4027,529 289,982 
122,857 250,000 4,857 7,625 0,700 6,424 0,577 170,146 0,056 2,594 13,412 179,449 0,016 5,187 670,580 1443,539 1607,286 3906,056 281,236 
122,857 250,000 4,857 8,063 0,698 6,448 0,577 180,388 0,056 2,733 12,956 170,291 0,016 5,466 647,812 1443,539 1527,232 3794,356 273,194 
122,857 250,000 4,857 8,500 0,696 6,471 0,578 190,695 0,057 2,872 12,550 162,075 0,016 5,743 627,521 1443,539 1458,776 3697,671 266,232 
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Mt, kN Nen, ɥ.ɫ. BЩ, ɦ Vp, ɤɦ/ɱ tau_sm K, ɤɧ/ɦ ɄɊɣɬɹɝ N, ɥ.ɫ. Ȼɭɤɫ. W, ɝɚ/ɱ Gh, ɤɝ/ɝɚ ȿɚɦ.ɤɬɪ.ɬɨ ȿɪɟɝ E_upr Etsm Eup Eua ES CO2 
122,857 250,000 4,857 8,938 0,693 6,496 0,579 201,071 0,057 3,009 12,187 154,665 0,016 6,018 609,346 1443,539 1393,924 3607,509 259,741 
122,857 250,000 4,857 9,375 0,691 6,521 0,579 211,517 0,057 3,146 11,860 147,945 0,016 6,292 592,995 1443,539 1338,594 3529,381 254,115 
122,857 250,000 4,857 9,813 0,689 6,546 0,580 222,034 0,057 3,282 11,565 141,825 0,016 6,563 578,226 1443,539 1283,737 3453,907 248,681 
122,857 250,000 4,857 10,250 0,686 6,573 0,580 232,624 0,057 3,417 11,297 136,228 0,016 6,833 564,842 1443,539 1237,316 3388,773 243,992 
122,857 250,000 4,857 10,688 0,684 6,599 0,581 243,289 0,058 3,550 11,053 131,088 0,016 7,101 552,674 1443,539 1192,635 3327,053 239,548 
122,857 250,000 6,714 5,000 0,700 6,300 0,616 141,533 0,076 2,350 13,964 219,975 0,022 4,700 698,183 1044,262 1763,706 3730,848 268,621 
122,857 250,000 6,714 5,438 0,697 6,319 0,617 154,298 0,077 2,544 13,201 203,168 0,022 5,089 660,059 1044,262 1635,252 3547,852 255,445 
122,857 250,000 6,714 5,875 0,694 6,339 0,617 167,142 0,077 2,737 12,556 188,863 0,022 5,474 627,794 1044,262 1525,193 3391,609 244,196 
122,857 250,000 6,714 6,313 0,691 6,359 0,617 180,067 0,077 2,928 12,004 176,542 0,022 5,856 600,176 1044,262 1430,790 3257,648 234,551 
122,857 250,000 6,714 6,750 0,688 6,380 0,618 193,077 0,077 3,117 11,526 165,818 0,022 6,235 576,307 1044,262 1350,645 3143,290 226,317 
122,857 250,000 6,714 7,188 0,685 6,402 0,618 206,175 0,078 3,305 11,110 156,399 0,022 6,610 555,509 1044,262 1275,108 3037,911 218,730 
122,857 250,000 6,714 7,625 0,682 6,424 0,619 219,363 0,078 3,491 10,745 148,061 0,022 6,983 537,259 1044,262 1213,337 2949,925 212,395 
122,857 250,000 6,714 8,063 0,679 6,448 0,619 232,645 0,078 3,676 10,423 140,628 0,022 7,352 521,147 1044,262 1152,765 2866,176 206,365 
122,857 250,000 6,714 8,500 0,676 6,471 0,619 246,022 0,078 3,859 10,137 133,961 0,022 7,718 506,848 1044,262 1103,299 2796,110 201,320 
122,857 250,000 8,571 5,000 0,685 6,300 0,637 174,752 0,098 2,934 11,785 192,117 0,029 5,868 589,237 818,005 1427,997 3033,253 218,394 
122,857 250,000 8,571 5,438 0,681 6,319 0,638 190,558 0,099 3,173 11,192 177,613 0,029 6,347 559,588 818,005 1326,749 2888,331 207,960 
122,857 250,000 8,571 5,875 0,677 6,339 0,638 206,471 0,099 3,410 10,691 165,269 0,029 6,821 534,565 818,005 1239,230 2763,919 199,002 
122,857 250,000 8,571 6,313 0,674 6,359 0,638 222,495 0,099 3,645 10,264 154,636 0,029 7,290 513,215 818,005 1162,084 2655,259 191,179 
122,857 250,000 8,571 6,750 0,670 6,380 0,638 238,633 0,100 3,877 9,897 145,382 0,029 7,754 494,830 818,005 1098,881 2564,881 184,671 
122,857 250,000 10,429 5,000 0,669 6,300 0,644 210,536 0,124 3,487 10,445 173,654 0,035 6,975 522,257 672,333 1214,712 2589,966 186,478 
122,857 250,000 10,429 5,438 0,665 6,319 0,644 229,650 0,125 3,768 9,963 160,712 0,035 7,537 498,171 672,333 1126,536 2465,324 177,503 
122,857 250,000 10,429 5,875 0,660 6,339 0,644 248,908 0,125 4,046 9,558 149,698 0,035 8,091 477,924 672,333 1053,284 2361,365 170,018 
122,857 300,000 3,000 5,000 0,729 6,300 0,488 79,819 0,034 1,094 27,252 373,937 0,010 2,188 1362,599 2337,158 3679,259 7755,152 558,371 
122,857 300,000 3,000 5,438 0,728 6,319 0,489 86,959 0,034 1,187 25,533 344,757 0,010 2,374 1276,637 2337,158 3400,414 7361,350 530,017 
122,857 300,000 3,000 5,875 0,726 6,339 0,490 94,130 0,034 1,279 24,072 319,924 0,010 2,558 1203,618 2337,158 3162,765 7026,032 505,874 
122,857 300,000 3,000 6,313 0,724 6,359 0,490 101,335 0,034 1,371 22,817 298,532 0,010 2,741 1140,856 2337,158 2958,517 6737,814 485,123 
122,857 300,000 3,000 6,750 0,722 6,380 0,491 108,574 0,034 1,462 21,727 279,914 0,010 2,923 1086,359 2337,158 2779,822 6486,187 467,005 
122,857 300,000 3,000 7,188 0,720 6,402 0,492 115,849 0,035 1,552 20,772 263,562 0,010 3,105 1038,624 2337,158 2623,909 6266,368 451,178 
122,857 300,000 3,000 7,625 0,718 6,424 0,492 123,161 0,035 1,643 19,930 249,087 0,010 3,285 996,488 2337,158 2485,758 6071,786 437,169 
122,857 300,000 3,000 8,063 0,716 6,448 0,493 130,510 0,035 1,732 19,181 236,182 0,010 3,465 959,045 2337,158 2361,937 5897,797 424,641 
122,857 300,000 3,000 8,500 0,714 6,471 0,494 137,898 0,035 1,822 18,511 224,606 0,010 3,643 925,572 2337,158 2250,191 5741,180 413,365 
122,857 300,000 3,000 8,938 0,713 6,496 0,494 145,327 0,035 1,910 17,910 214,163 0,010 3,821 895,489 2337,158 2149,143 5599,784 403,184 
122,857 300,000 3,000 9,375 0,711 6,521 0,495 152,797 0,035 1,999 17,366 204,695 0,010 3,998 868,324 2337,158 2058,089 5472,274 394,004 
122,857 300,000 3,000 9,813 0,709 6,546 0,496 160,308 0,035 2,087 16,874 196,072 0,010 4,174 843,690 2337,158 1976,838 5357,941 385,772 
122,857 300,000 3,000 10,250 0,707 6,573 0,497 167,863 0,035 2,174 16,425 188,184 0,010 4,348 821,265 2337,158 1899,128 5250,093 378,007 
122,857 300,000 3,000 10,688 0,705 6,599 0,497 175,462 0,036 2,261 16,016 180,942 0,010 4,523 800,780 2337,158 1830,101 5153,514 371,053 
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Ɉпɬɢɦɢɡɚɰɢɹ ɦɚɫɫɵ ɬɪɚɤɬɨɪɚ, ɦɨɳɧɨɫɬɢ Ⱦȼɋ, ɲɢɪɢɧɵ ɢ ɫɤɨɪɨɫɬɢ ɚɝɪɟɝɚɬɚ 
 

Mt, kN Nen, ɥ.ɫ. BЩ, ɦ Vp, ɤɦ/ɱ tau_sm K, ɤɧ/ɦ ɄɊɣɬɹɝ N, ɥ.ɫ. Ȼɭɤɫ. W, ɝɚ/ɱ Gh, ɤɝ/ɝɚ ȿɚɦ.ɤɬɪ.ɬɨ ȿɪɟɝ E_upr Etsm Eup Eua ES CO2 
122,857 300,000 3,000 11,125 0,703 6,627 0,498 183,106 0,036 2,348 15,640 174,270 0,010 4,696 782,008 2337,158 1765,141 5063,282 364,556 
122,857 300,000 3,000 11,563 0,702 6,655 0,499 190,795 0,036 2,434 15,295 168,103 0,010 4,868 764,758 2337,158 1706,360 4981,257 358,650 
122,857 300,000 3,000 12,000 0,700 6,683 0,500 198,532 0,036 2,520 14,977 162,385 0,010 5,039 748,864 2337,158 1650,070 4903,527 353,054 
122,857 300,000 4,857 5,000 0,715 6,300 0,574 109,977 0,055 1,736 18,237 268,052 0,016 3,473 911,842 1443,539 2357,045 4983,966 358,846 
122,857 300,000 4,857 5,438 0,712 6,319 0,574 119,863 0,055 1,882 17,178 247,344 0,016 3,763 858,887 1443,539 2180,585 4734,134 340,858 
122,857 300,000 4,857 5,875 0,710 6,339 0,575 129,803 0,055 2,026 16,280 229,720 0,016 4,052 813,976 1443,539 2031,569 4522,873 325,647 
122,857 300,000 4,857 6,313 0,708 6,359 0,575 139,799 0,056 2,169 15,509 214,539 0,016 4,339 775,442 1443,539 1903,105 4340,979 312,550 
122,857 300,000 4,857 6,750 0,705 6,380 0,576 149,853 0,056 2,312 14,841 201,326 0,016 4,624 742,048 1443,539 1791,032 4182,584 301,146 
122,857 300,000 4,857 7,188 0,703 6,402 0,576 159,969 0,056 2,453 14,257 189,721 0,016 4,906 712,861 1443,539 1693,076 4044,120 291,177 
122,857 300,000 4,857 7,625 0,700 6,424 0,577 170,146 0,056 2,594 13,743 179,449 0,016 5,187 687,160 1443,539 1607,286 3922,637 282,430 
122,857 300,000 4,857 8,063 0,698 6,448 0,577 180,388 0,056 2,733 13,288 170,291 0,016 5,466 664,383 1443,539 1527,232 3810,927 274,387 
122,857 300,000 4,857 8,500 0,696 6,471 0,578 190,695 0,057 2,872 12,882 162,075 0,016 5,743 644,081 1443,539 1458,776 3714,231 267,425 
122,857 300,000 4,857 8,938 0,693 6,496 0,579 201,071 0,057 3,009 12,518 154,665 0,016 6,018 625,895 1443,539 1393,924 3624,057 260,932 
122,857 300,000 4,857 9,375 0,691 6,521 0,579 211,517 0,057 3,146 12,191 147,945 0,016 6,292 609,531 1443,539 1338,594 3545,917 255,306 
122,857 300,000 4,857 9,813 0,689 6,546 0,580 222,034 0,057 3,282 11,895 141,825 0,016 6,563 594,750 1443,539 1283,737 3470,430 249,871 
122,857 300,000 4,857 10,250 0,686 6,573 0,580 232,624 0,057 3,417 11,627 136,228 0,016 6,833 581,351 1443,539 1237,316 3405,282 245,180 
122,857 300,000 4,857 10,688 0,684 6,599 0,581 243,289 0,058 3,550 11,383 131,088 0,016 7,101 569,168 1443,539 1192,635 3343,547 240,735 
122,857 300,000 4,857 11,125 0,682 6,627 0,582 254,030 0,058 3,684 11,161 126,353 0,016 7,367 558,061 1443,539 1150,475 3285,811 236,578 
122,857 300,000 4,857 11,563 0,679 6,655 0,582 264,850 0,058 3,816 10,958 121,976 0,016 7,631 547,910 1443,539 1114,074 3235,147 232,931 
122,857 300,000 4,857 12,000 0,677 6,683 0,583 275,749 0,058 3,947 10,772 117,919 0,016 7,894 538,613 1443,539 1080,174 3188,155 229,547 
122,857 300,000 6,714 5,000 0,700 6,300 0,616 141,533 0,076 2,350 14,271 219,975 0,022 4,700 713,532 1044,262 1763,706 3746,198 269,726 
122,857 300,000 6,714 5,438 0,697 6,319 0,617 154,298 0,077 2,544 13,508 203,168 0,022 5,089 675,387 1044,262 1635,252 3563,180 256,549 
122,857 300,000 6,714 5,875 0,694 6,339 0,617 167,142 0,077 2,737 12,862 188,863 0,022 5,474 643,101 1044,262 1525,193 3406,916 245,298 
122,857 300,000 6,714 6,313 0,691 6,359 0,617 180,067 0,077 2,928 12,309 176,542 0,022 5,856 615,460 1044,262 1430,790 3272,933 235,651 
122,857 300,000 6,714 6,750 0,688 6,380 0,618 193,077 0,077 3,117 11,831 165,818 0,022 6,235 591,569 1044,262 1350,645 3158,551 227,416 
122,857 300,000 6,714 7,188 0,685 6,402 0,618 206,175 0,078 3,305 11,415 156,399 0,022 6,610 570,747 1044,262 1275,108 3053,148 219,827 
122,857 300,000 6,714 7,625 0,682 6,424 0,619 219,363 0,078 3,491 11,049 148,061 0,022 6,983 552,471 1044,262 1213,337 2965,136 213,490 
122,857 300,000 6,714 8,063 0,679 6,448 0,619 232,645 0,078 3,676 10,727 140,628 0,022 7,352 536,331 1044,262 1152,765 2881,361 207,458 
122,857 300,000 6,714 8,500 0,676 6,471 0,619 246,022 0,078 3,859 10,440 133,961 0,022 7,718 522,003 1044,262 1103,299 2811,265 202,411 
122,857 300,000 6,714 8,938 0,673 6,496 0,620 259,499 0,079 4,040 10,185 127,946 0,022 8,080 509,225 1044,262 1054,693 2744,229 197,584 
122,857 300,000 6,714 9,375 0,670 6,521 0,620 273,077 0,079 4,220 9,956 122,492 0,022 8,440 497,784 1044,262 1011,193 2684,194 193,262 
122,857 300,000 6,714 9,813 0,668 6,546 0,620 286,759 0,079 4,398 9,750 117,525 0,022 8,797 487,506 1044,262 974,705 2632,817 189,563 
122,857 300,000 8,571 5,000 0,685 6,300 0,637 174,752 0,098 2,934 12,079 192,117 0,029 5,868 603,932 818,005 1427,997 3047,947 219,452 
122,857 300,000 8,571 5,438 0,681 6,319 0,638 190,558 0,099 3,173 11,485 177,613 0,029 6,347 574,247 818,005 1326,749 2902,990 209,015 
122,857 300,000 8,571 5,875 0,677 6,339 0,638 206,471 0,099 3,410 10,984 165,269 0,029 6,821 549,187 818,005 1239,230 2778,541 200,055 
122,857 300,000 8,571 6,313 0,674 6,359 0,638 222,495 0,099 3,645 10,556 154,636 0,029 7,290 527,797 818,005 1162,084 2669,841 192,229 
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Mt, kN N, ɥ.ɫ. BЩ, ɦ Vp, ɤɦ/ɱ ES CO 

100,00 441,675 8,571 12,000 1810,572 130,361 

122,85 537,026 10,429 12,000 1749,452 125,961 

145,71 530,874 12,286 10,250 1809,002 130,248 

168,57 526,378 14,143 8,938 1871,640 134,758 

191,42 527,820 14,143 8,938 2029,876 146,151 

214,28 532,752 14,143 8,938 2189,001 157,608 

237,14 539,386 14,143 8,938 2337,410 168,294 

260,00 547,030 14,143 8,938 2463,108 177,344 

Ɋɚɫɱɟɬɵ ɡɚɤɨɧɱɟɧɵ 
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ɉɪɢɥɨɠɟɧɢɟ Г 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 113 

Ɋɚɫɱɟɬ ɨпɬɢɦɚɥɶɧɵɯ пɚɪɚɦɟɬɪɨɜ ɚɝɪɟɝɚɬɚ 
ɝɥɭɛɨɤɨɪɵɯɥɢɬɟɥ? 

 Ɉпɬɢɦɢɡɚɰɢɹ ɦɚɫɫɵ ɬɪɚɤɬɨɪɚ, ɦɨɳɧɨɫɬɢ Ⱦȼɋ, 
 

ɒɢɪɢɧɵ  ɢ ɫɤɨɪɨɫɬɢ ɚɝɪɟɝɚɬɚ      
Mt, kN Nen, ɥ.ɫ. BЩ, ɦ Vp, ɤɦ/ɱ tau_sm K, ɤɧ/ɦ ɄɊɣɬɹɝ N, ɥ.ɫ. Ȼɭɤɫ. W, ɝɚ/ɱ Gh, ɤɝ/ɝɚ ȿɚɦ.ɤɬɪ.ɬɨ ȿɪɟɝ E_upr Etsm Eup Eua ES CO2 
100,000 200,000 2,000 5,000 0,709 14,000 0,591 107,262 0,062 0,709 42,185 307,691 0,007 1,417 2109,260 266,426 7029,119 9713,920 699,402 
100,000 200,000 2,000 5,313 0,708 14,037 0,591 114,199 0,062 0,752 40,277 289,916 0,007 1,504 2013,842 266,426 6630,598 9202,293 662,565 
100,000 200,000 2,000 5,625 0,707 14,076 0,592 121,173 0,062 0,795 38,585 274,115 0,007 1,591 1929,257 266,426 6276,940 8748,336 629,880 
100,000 200,000 2,000 5,938 0,706 14,116 0,592 128,185 0,062 0,839 37,076 259,978 0,007 1,677 1853,803 266,426 5960,375 8342,266 600,643 
100,000 200,000 2,000 6,250 0,705 14,158 0,593 135,236 0,063 0,882 35,722 247,254 0,007 1,763 1786,116 266,426 5675,153 7976,720 574,324 
100,000 200,000 2,000 6,563 0,705 14,200 0,593 142,327 0,063 0,925 34,502 235,742 0,007 1,850 1725,094 266,426 5417,624 7646,743 550,565 
100,000 200,000 2,000 6,875 0,704 14,244 0,593 149,459 0,063 0,968 33,397 225,277 0,007 1,935 1669,833 266,426 5182,932 7346,410 528,942 
100,000 200,000 2,000 7,188 0,703 14,289 0,594 156,635 0,063 1,011 32,392 215,721 0,007 2,021 1619,588 266,426 4969,469 7073,234 509,273 
100,000 200,000 2,000 7,500 0,702 14,336 0,594 163,854 0,063 1,053 31,475 206,962 0,007 2,107 1573,739 266,426 4772,368 6821,608 491,156 
100,000 200,000 2,000 7,813 0,701 14,383 0,595 171,118 0,064 1,096 30,635 198,904 0,007 2,192 1531,762 266,426 4591,544 6590,836 474,540 
100,000 200,000 2,000 8,125 0,701 14,432 0,595 178,429 0,064 1,139 29,864 191,466 0,007 2,277 1493,217 266,426 4424,745 6378,139 459,226 
100,000 200,000 2,000 8,438 0,700 14,482 0,596 185,787 0,064 1,181 29,155 184,578 0,007 2,362 1457,728 266,426 4270,246 6181,348 445,057 
100,000 200,000 2,000 8,750 0,699 14,533 0,596 193,193 0,064 1,223 28,499 178,183 0,007 2,447 1424,973 266,426 4126,756 5998,792 431,913 
100,000 200,000 3,000 5,000 0,685 14,000 0,634 149,884 0,094 1,027 30,945 220,660 0,010 2,054 1547,275 177,618 4891,004 6838,621 492,381 
100,000 200,000 3,000 5,313 0,684 14,037 0,635 159,630 0,094 1,090 29,672 207,964 0,010 2,180 1483,617 177,618 4617,331 6488,719 467,188 
100,000 200,000 3,000 5,625 0,683 14,076 0,635 169,436 0,094 1,152 28,546 196,678 0,010 2,305 1427,317 177,618 4374,530 6178,457 444,849 
100,000 200,000 3,000 5,938 0,682 14,116 0,635 179,303 0,095 1,215 27,544 186,580 0,010 2,429 1377,225 177,618 4156,099 5899,961 424,797 
100,000 200,000 3,000 6,250 0,681 14,158 0,635 189,233 0,095 1,277 26,648 177,492 0,010 2,554 1332,417 177,618 3959,604 5649,694 406,778 
100,000 200,000 3,000 6,563 0,680 14,200 0,635 199,229 0,095 1,339 25,843 169,270 0,010 2,678 1292,148 177,618 3782,203 5423,925 390,523 
100,000 200,000 4,000 5,000 0,661 14,000 0,643 197,201 0,133 1,322 25,600 177,714 0,013 2,644 1280,001 133,213 3829,546 5423,131 390,465 
100,000 250,000 2,000 5,000 0,709 14,000 0,591 107,262 0,062 0,709 43,378 307,691 0,007 1,417 2168,910 266,426 7029,119 9773,570 703,697 
100,000 250,000 2,000 5,313 0,708 14,037 0,591 114,199 0,062 0,752 41,471 289,916 0,007 1,504 2073,532 266,426 6630,598 9261,983 666,863 
100,000 250,000 2,000 5,625 0,707 14,076 0,592 121,173 0,062 0,795 39,780 274,115 0,007 1,591 1988,989 266,426 6276,940 8808,067 634,181 
100,000 250,000 2,000 5,938 0,706 14,116 0,592 128,185 0,062 0,839 38,272 259,978 0,007 1,677 1913,579 266,426 5960,375 8402,042 604,947 
100,000 250,000 2,000 6,250 0,705 14,158 0,593 135,236 0,063 0,882 36,919 247,254 0,007 1,763 1845,937 266,426 5675,153 8036,541 578,631 
100,000 250,000 2,000 6,563 0,705 14,200 0,593 142,327 0,063 0,925 35,699 235,742 0,007 1,850 1784,962 266,426 5417,624 7706,611 554,876 
100,000 250,000 2,000 6,875 0,704 14,244 0,593 149,459 0,063 0,968 34,595 225,277 0,007 1,935 1729,749 266,426 5182,932 7406,327 533,256 
100,000 250,000 2,000 7,188 0,703 14,289 0,594 156,635 0,063 1,011 33,591 215,721 0,007 2,021 1679,554 266,426 4969,469 7133,199 513,590 
100,000 250,000 2,000 7,500 0,702 14,336 0,594 163,854 0,063 1,053 32,675 206,962 0,007 2,107 1633,754 266,426 4772,368 6881,624 495,477 
100,000 250,000 2,000 7,813 0,701 14,383 0,595 171,118 0,064 1,096 31,837 198,904 0,007 2,192 1591,829 266,426 4591,544 6650,902 478,865 
100,000 250,000 2,000 8,125 0,701 14,432 0,595 178,429 0,064 1,139 31,067 191,466 0,007 2,277 1553,335 266,426 4424,745 6438,257 463,554 
100,000 250,000 2,000 8,438 0,700 14,482 0,596 185,787 0,064 1,181 30,358 184,578 0,007 2,362 1517,898 266,426 4270,246 6241,517 449,389 
100,000 250,000 2,000 8,750 0,699 14,533 0,596 193,193 0,064 1,223 29,704 178,183 0,007 2,447 1485,194 266,426 4126,756 6059,013 436,249 
100,000 250,000 2,000 9,063 0,698 14,585 0,597 200,649 0,065 1,266 29,099 172,228 0,007 2,532 1454,945 266,426 3993,343 5889,481 424,043 
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Ɉпɬɢɦɢɡɚɰɢɹ ɦɚɫɫɵ ɬɪɚɤɬɨɪɚ, ɦɨɳɧɨɫɬɢ Ⱦȼɋ, ɲɢɪɢɧɵ ɢ ɫɤɨɪɨɫɬɢ ɚɝɪɟɝɚɬɚ 
 

Mt, kN Nen, ɥ.ɫ. BЩ, ɦ Vp, ɤɦ/ɱ tau_sm K, ɤɧ/ɦ ɄɊɣɬɹɝ N, ɥ.ɫ. Ȼɭɤɫ. W, ɝɚ/ɱ Gh, ɤɝ/ɝɚ ȿɚɦ.ɤɬɪ.ɬɨ ȿɪɟɝ E_upr Etsm Eup Eua ES CO2 
100,000 250,000 2,000 9,375 0,698 14,638 0,597 208,156 0,065 1,308 28,538 166,671 0,007 2,616 1426,912 266,426 3869,371 5732,003 412,704 
100,000 250,000 2,000 9,688 0,697 14,692 0,597 215,715 0,065 1,350 28,018 161,472 0,007 2,700 1400,884 266,426 3752,485 5583,974 402,046 
100,000 250,000 2,000 10,000 0,696 14,747 0,598 223,326 0,065 1,392 27,534 156,598 0,007 2,784 1376,678 266,426 3642,197 5444,691 392,018 
100,000 250,000 3,000 5,000 0,685 14,000 0,634 149,884 0,094 1,027 32,047 220,660 0,010 2,054 1602,349 177,618 4891,004 6893,695 496,346 
100,000 250,000 3,000 5,313 0,684 14,037 0,635 159,630 0,094 1,090 30,774 207,964 0,010 2,180 1538,700 177,618 4617,331 6543,802 471,154 
100,000 250,000 3,000 5,625 0,683 14,076 0,635 169,436 0,094 1,152 29,648 196,678 0,010 2,305 1482,410 177,618 4374,530 6233,550 448,816 
100,000 250,000 3,000 5,938 0,682 14,116 0,635 179,303 0,095 1,215 28,647 186,580 0,010 2,429 1432,326 177,618 4156,099 5955,062 428,764 
100,000 250,000 3,000 6,250 0,681 14,158 0,635 189,233 0,095 1,277 27,751 177,492 0,010 2,554 1387,526 177,618 3959,604 5704,803 410,746 
100,000 250,000 3,000 6,563 0,680 14,200 0,635 199,229 0,095 1,339 26,945 169,270 0,010 2,678 1347,264 177,618 3782,203 5479,042 394,491 
100,000 250,000 3,000 6,875 0,679 14,244 0,636 209,293 0,095 1,401 26,219 161,795 0,010 2,801 1310,929 177,618 3620,799 5273,952 379,725 
100,000 250,000 3,000 7,188 0,678 14,289 0,636 219,426 0,096 1,462 25,560 154,970 0,010 2,925 1278,018 177,618 3473,169 5086,709 366,243 
100,000 250,000 3,000 7,500 0,677 14,336 0,636 229,631 0,096 1,524 24,962 148,713 0,010 3,048 1248,109 177,618 3337,777 4915,275 353,900 
100,000 250,000 3,000 7,813 0,676 14,383 0,636 239,909 0,096 1,585 24,417 142,957 0,010 3,171 1220,851 177,618 3213,634 4758,241 342,593 
100,000 250,000 4,000 5,000 0,661 14,000 0,643 197,201 0,133 1,322 26,675 177,714 0,013 2,644 1333,732 133,213 3829,546 5476,862 394,334 
100,000 250,000 4,000 5,313 0,660 14,037 0,643 210,114 0,133 1,402 25,725 167,533 0,013 2,804 1286,260 133,213 3617,523 5207,347 374,929 
100,000 250,000 4,000 5,625 0,659 14,076 0,643 223,120 0,134 1,482 24,889 158,483 0,013 2,964 1244,431 133,213 3429,766 4968,871 357,759 
100,000 250,000 4,000 5,938 0,658 14,116 0,643 236,223 0,134 1,562 24,147 150,386 0,013 3,124 1207,368 133,213 3261,435 4755,539 342,399 
100,000 250,000 4,000 6,250 0,657 14,158 0,643 249,427 0,135 1,642 23,487 143,098 0,013 3,283 1174,371 133,213 3109,153 4563,131 328,545 
100,000 300,000 2,000 5,000 0,709 14,000 0,591 107,262 0,062 0,709 44,167 307,691 0,007 1,417 2208,347 266,426 7029,119 9813,007 706,536 
100,000 300,000 2,000 5,313 0,708 14,037 0,591 114,199 0,062 0,752 42,259 289,916 0,007 1,504 2112,973 266,426 6630,598 9301,424 669,703 
100,000 300,000 2,000 5,625 0,707 14,076 0,592 121,173 0,062 0,795 40,569 274,115 0,007 1,591 2028,437 266,426 6276,940 8847,515 637,021 
100,000 300,000 2,000 5,938 0,706 14,116 0,592 128,185 0,062 0,839 39,061 259,978 0,007 1,677 1953,034 266,426 5960,375 8441,497 607,788 
100,000 300,000 2,000 6,250 0,705 14,158 0,593 135,236 0,063 0,882 37,708 247,254 0,007 1,763 1885,401 266,426 5675,153 8076,005 581,472 
100,000 300,000 2,000 6,563 0,705 14,200 0,593 142,327 0,063 0,925 36,489 235,742 0,007 1,850 1824,434 266,426 5417,624 7746,083 557,718 
100,000 300,000 2,000 6,875 0,704 14,244 0,593 149,459 0,063 0,968 35,385 225,277 0,007 1,935 1769,231 266,426 5182,932 7445,809 536,098 
100,000 300,000 2,000 7,188 0,703 14,289 0,594 156,635 0,063 1,011 34,381 215,721 0,007 2,021 1719,046 266,426 4969,469 7172,691 516,434 
100,000 300,000 2,000 7,500 0,702 14,336 0,594 163,854 0,063 1,053 33,465 206,962 0,007 2,107 1673,257 266,426 4772,368 6921,127 498,321 
100,000 300,000 2,000 7,813 0,701 14,383 0,595 171,118 0,064 1,096 32,627 198,904 0,007 2,192 1631,342 266,426 4591,544 6690,416 481,710 
100,000 300,000 2,000 8,125 0,701 14,432 0,595 178,429 0,064 1,139 31,857 191,466 0,007 2,277 1592,859 266,426 4424,745 6477,781 466,400 
100,000 300,000 2,000 8,438 0,700 14,482 0,596 185,787 0,064 1,181 31,149 184,578 0,007 2,362 1557,433 266,426 4270,246 6281,053 452,236 
100,000 300,000 2,000 8,750 0,699 14,533 0,596 193,193 0,064 1,223 30,495 178,183 0,007 2,447 1524,740 266,426 4126,756 6098,559 439,096 
100,000 300,000 2,000 9,063 0,698 14,585 0,597 200,649 0,065 1,266 29,890 172,228 0,007 2,532 1494,502 266,426 3993,343 5929,038 426,891 
100,000 300,000 2,000 9,375 0,698 14,638 0,597 208,156 0,065 1,308 29,330 166,671 0,007 2,616 1466,479 266,426 3869,371 5771,570 415,553 
100,000 300,000 2,000 9,688 0,697 14,692 0,597 215,715 0,065 1,350 28,809 161,472 0,007 2,700 1440,461 266,426 3752,485 5623,551 404,896 
100,000 300,000 2,000 10,000 0,696 14,747 0,598 223,326 0,065 1,392 28,325 156,598 0,007 2,784 1416,264 266,426 3642,197 5484,277 394,868 
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100,000 300,000 3,000 5,000 0,685 14,000 0,634 149,884 0,094 1,027 32,773 220,660 0,010 2,054 1638,639 177,618 4891,004 6929,985 498,959 
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Ɉпɬɢɦɢɡɚɰɢɹ ɦɚɫɫɵ ɬɪɚɤɬɨɪɚ, ɦɨɳɧɨɫɬɢ Ⱦȼɋ, ɲɢɪɢɧɵ ɢ ɫɤɨɪɨɫɬɢ ɚɝɪɟɝɚɬɚ 
 

Mt, kN Nen, ɥ.ɫ. BЩ, ɦ Vp, ɤɦ/ɱ tau_sm K, ɤɧ/ɦ ɄɊɣɬɹɝ N, ɥ.ɫ. Ȼɭɤɫ. W, ɝɚ/ɱ Gh, ɤɝ/ɝɚ ȿɚɦ.ɤɬɪ.ɬɨ ȿɪɟɝ E_upr Etsm Eup Eua ES CO2 
100,000 300,000 3,000 5,313 0,684 14,037 0,635 159,630 0,094 1,090 31,499 207,964 0,010 2,180 1574,968 177,618 4617,331 6580,070 473,765 
100,000 300,000 3,000 5,625 0,683 14,076 0,635 169,436 0,094 1,152 30,373 196,678 0,010 2,305 1518,656 177,618 4374,530 6269,796 451,425 
100,000 300,000 3,000 5,938 0,682 14,116 0,635 179,303 0,095 1,215 29,371 186,580 0,010 2,429 1468,549 177,618 4156,099 5991,286 431,373 
100,000 300,000 3,000 6,250 0,681 14,158 0,635 189,233 0,095 1,277 28,475 177,492 0,010 2,554 1423,727 177,618 3959,604 5741,004 413,352 
100,000 300,000 3,000 6,563 0,680 14,200 0,635 199,229 0,095 1,339 27,669 169,270 0,010 2,678 1383,441 177,618 3782,203 5515,219 397,096 
100,000 300,000 3,000 6,875 0,679 14,244 0,636 209,293 0,095 1,401 26,942 161,795 0,010 2,801 1347,082 177,618 3620,799 5310,105 382,328 
100,000 300,000 3,000 7,188 0,678 14,289 0,636 219,426 0,096 1,462 26,283 154,970 0,010 2,925 1314,144 177,618 3473,169 5122,836 368,844 
100,000 300,000 3,000 7,500 0,677 14,336 0,636 229,631 0,096 1,524 25,684 148,713 0,010 3,048 1284,209 177,618 3337,777 4951,374 356,499 
100,000 300,000 3,000 7,813 0,676 14,383 0,636 239,909 0,096 1,585 25,138 142,957 0,010 3,171 1256,921 177,618 3213,634 4794,311 345,190 
100,000 300,000 3,000 8,125 0,675 14,432 0,636 250,263 0,097 1,647 24,640 137,644 0,010 3,293 1231,984 177,618 3100,194 4650,744 334,854 
100,000 300,000 3,000 8,438 0,675 14,482 0,637 260,695 0,097 1,708 24,183 132,725 0,010 3,415 1209,143 177,618 2992,136 4515,047 325,083 
100,000 300,000 3,000 8,750 0,674 14,533 0,637 271,206 0,098 1,768 23,764 128,157 0,010 3,537 1188,180 177,618 2893,113 4390,614 316,124 
100,000 300,000 3,000 9,063 0,673 14,585 0,637 281,799 0,098 1,829 23,378 123,904 0,010 3,658 1168,907 177,618 2802,261 4276,357 307,898 
100,000 300,000 3,000 9,375 0,672 14,638 0,637 292,474 0,098 1,890 23,023 119,934 0,010 3,779 1151,161 177,618 2714,635 4167,137 300,034 
100,000 300,000 4,000 5,000 0,661 14,000 0,643 197,201 0,133 1,322 27,380 177,714 0,013 2,644 1369,005 133,213 3829,546 5512,136 396,874 
100,000 300,000 4,000 5,313 0,660 14,037 0,643 210,114 0,133 1,402 26,430 167,533 0,013 2,804 1321,477 133,213 3617,523 5242,563 377,465 
100,000 300,000 4,000 5,625 0,659 14,076 0,643 223,120 0,134 1,482 25,592 158,483 0,013 2,964 1279,589 133,213 3429,766 5004,029 360,290 
100,000 300,000 4,000 5,938 0,658 14,116 0,643 236,223 0,134 1,562 24,849 150,386 0,013 3,124 1242,465 133,213 3261,435 4790,636 344,926 
100,000 300,000 4,000 6,250 0,657 14,158 0,643 249,427 0,135 1,642 24,188 143,098 0,013 3,283 1209,402 133,213 3109,153 4598,163 331,068 
100,000 300,000 4,000 6,563 0,656 14,200 0,642 262,736 0,135 1,721 23,597 136,504 0,013 3,442 1179,834 133,213 2970,658 4423,665 318,504 
100,000 300,000 4,000 6,875 0,654 14,244 0,642 276,152 0,136 1,800 23,066 130,510 0,013 3,600 1153,295 133,213 2844,546 4265,178 307,093 
100,000 300,000 4,000 7,188 0,653 14,289 0,642 289,681 0,137 1,879 22,588 125,037 0,013 3,757 1129,403 133,213 2730,078 4121,502 296,748 
100,000 350,000 2,000 5,000 0,709 14,000 0,591 107,262 0,062 0,709 44,727 307,691 0,007 1,417 2236,358 266,426 7029,119 9841,018 708,553 
100,000 350,000 2,000 5,313 0,708 14,037 0,591 114,199 0,062 0,752 42,820 289,916 0,007 1,504 2140,978 266,426 6630,598 9329,429 671,719 
100,000 350,000 2,000 5,625 0,707 14,076 0,592 121,173 0,062 0,795 41,129 274,115 0,007 1,591 2056,436 266,426 6276,940 8875,514 639,037 
100,000 350,000 2,000 5,938 0,706 14,116 0,592 128,185 0,062 0,839 39,621 259,978 0,007 1,677 1981,027 266,426 5960,375 8469,490 609,803 
100,000 350,000 2,000 6,250 0,705 14,158 0,593 135,236 0,063 0,882 38,268 247,254 0,007 1,763 1913,390 266,426 5675,153 8103,994 583,488 
100,000 350,000 2,000 6,563 0,705 14,200 0,593 142,327 0,063 0,925 37,048 235,742 0,007 1,850 1852,419 266,426 5417,624 7774,068 559,733 
100,000 350,000 2,000 6,875 0,704 14,244 0,593 149,459 0,063 0,968 35,944 225,277 0,007 1,935 1797,213 266,426 5182,932 7473,790 538,113 
100,000 350,000 2,000 7,188 0,703 14,289 0,594 156,635 0,063 1,011 34,940 215,721 0,007 2,021 1747,024 266,426 4969,469 7200,670 518,448 
100,000 350,000 2,000 7,500 0,702 14,336 0,594 163,854 0,063 1,053 34,025 206,962 0,007 2,107 1701,232 266,426 4772,368 6949,102 500,335 
100,000 350,000 2,000 7,813 0,701 14,383 0,595 171,118 0,064 1,096 33,186 198,904 0,007 2,192 1659,315 266,426 4591,544 6718,388 483,724 
100,000 350,000 2,000 8,125 0,701 14,432 0,595 178,429 0,064 1,139 32,417 191,466 0,007 2,277 1620,830 266,426 4424,745 6505,751 468,414 
100,000 350,000 2,000 8,438 0,700 14,482 0,596 185,787 0,064 1,181 31,708 184,578 0,007 2,362 1585,400 266,426 4270,246 6309,020 454,249 
100,000 350,000 2,000 8,750 0,699 14,533 0,596 193,193 0,064 1,223 31,054 178,183 0,007 2,447 1552,705 266,426 4126,756 6126,524 441,110 
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100,000 350,000 2,000 9,063 0,698 14,585 0,597 200,649 0,065 1,266 30,449 172,228 0,007 2,532 1522,464 266,426 3993,343 5957,000 428,904 
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Ɉпɬɢɦɢɡɚɰɢɹ ɦɚɫɫɵ ɬɪɚɤɬɨɪɚ, ɦɨɳɧɨɫɬɢ Ⱦȼɋ, ɲɢɪɢɧɵ ɢ ɫɤɨɪɨɫɬɢ ɚɝɪɟɝɚɬɚ 
 

Mt, kN Nen, ɥ.ɫ. BЩ, ɦ Vp, ɤɦ/ɱ tau_sm K, ɤɧ/ɦ ɄɊɣɬɹɝ N, ɥ.ɫ. Ȼɭɤɫ. W, ɝɚ/ɱ Gh, ɤɝ/ɝɚ ȿɚɦ.ɤɬɪ.ɬɨ ȿɪɟɝ E_upr Etsm Eup Eua ES CO2 
100,000 350,000 2,000 9,375 0,698 14,638 0,597 208,156 0,065 1,308 29,889 166,671 0,007 2,616 1494,438 266,426 3869,371 5799,529 417,566 
100,000 350,000 2,000 9,688 0,697 14,692 0,597 215,715 0,065 1,350 29,368 161,472 0,007 2,700 1468,416 266,426 3752,485 5651,506 406,908 
100,000 350,000 2,000 10,000 0,696 14,747 0,598 223,326 0,065 1,392 28,884 156,598 0,007 2,784 1444,215 266,426 3642,197 5512,228 396,880 
100,000 350,000 3,000 5,000 0,685 14,000 0,634 149,884 0,094 1,027 33,287 220,660 0,010 2,054 1664,357 177,618 4891,004 6955,704 500,811 
100,000 350,000 3,000 5,313 0,684 14,037 0,635 159,630 0,094 1,090 32,013 207,964 0,010 2,180 1600,658 177,618 4617,331 6605,760 475,615 
100,000 350,000 3,000 5,625 0,683 14,076 0,635 169,436 0,094 1,152 30,886 196,678 0,010 2,305 1544,317 177,618 4374,530 6295,457 453,273 
100,000 350,000 3,000 5,938 0,682 14,116 0,635 179,303 0,095 1,215 29,884 186,580 0,010 2,429 1494,182 177,618 4156,099 6016,919 433,218 
100,000 350,000 3,000 6,250 0,681 14,158 0,635 189,233 0,095 1,277 28,987 177,492 0,010 2,554 1449,331 177,618 3959,604 5766,608 415,196 
100,000 350,000 3,000 6,563 0,680 14,200 0,635 199,229 0,095 1,339 28,180 169,270 0,010 2,678 1409,015 177,618 3782,203 5540,793 398,937 
100,000 350,000 3,000 6,875 0,679 14,244 0,636 209,293 0,095 1,401 27,453 161,795 0,010 2,801 1372,626 177,618 3620,799 5335,649 384,167 
100,000 350,000 3,000 7,188 0,678 14,289 0,636 219,426 0,096 1,462 26,793 154,970 0,010 2,925 1339,657 177,618 3473,169 5148,349 370,681 
100,000 350,000 3,000 7,500 0,677 14,336 0,636 229,631 0,096 1,524 26,194 148,713 0,010 3,048 1309,689 177,618 3337,777 4976,855 358,334 
100,000 350,000 3,000 7,813 0,676 14,383 0,636 239,909 0,096 1,585 25,647 142,957 0,010 3,171 1282,369 177,618 3213,634 4819,758 347,023 
100,000 350,000 3,000 8,125 0,675 14,432 0,636 250,263 0,097 1,647 25,148 137,644 0,010 3,293 1257,397 177,618 3100,194 4676,157 336,683 
100,000 350,000 3,000 8,438 0,675 14,482 0,637 260,695 0,097 1,708 24,690 132,725 0,010 3,415 1234,520 177,618 2992,136 4540,424 326,911 
100,000 350,000 3,000 8,750 0,674 14,533 0,637 271,206 0,098 1,768 24,270 128,157 0,010 3,537 1213,519 177,618 2893,113 4415,953 317,949 
100,000 350,000 3,000 9,063 0,673 14,585 0,637 281,799 0,098 1,829 23,884 123,904 0,010 3,658 1194,206 177,618 2802,261 4301,657 309,719 
100,000 350,000 3,000 9,375 0,672 14,638 0,637 292,474 0,098 1,890 23,528 119,934 0,010 3,779 1176,419 177,618 2714,635 4192,395 301,852 
100,000 350,000 3,000 9,688 0,671 14,692 0,638 303,235 0,099 1,950 23,200 116,221 0,010 3,900 1160,016 177,618 2636,258 4094,023 294,770 
100,000 350,000 3,000 10,000 0,670 14,747 0,638 314,083 0,099 2,010 22,897 112,740 0,010 4,020 1144,873 177,618 2558,526 3997,786 287,841 
100,000 350,000 4,000 5,000 0,661 14,000 0,643 197,201 0,133 1,322 27,879 177,714 0,013 2,644 1393,944 133,213 3829,546 5537,074 398,669 
100,000 350,000 4,000 5,313 0,660 14,037 0,643 210,114 0,133 1,402 26,927 167,533 0,013 2,804 1346,359 133,213 3617,523 5267,445 379,256 
100,000 350,000 4,000 5,625 0,659 14,076 0,643 223,120 0,134 1,482 26,088 158,483 0,013 2,964 1304,413 133,213 3429,766 5028,854 362,077 
100,000 350,000 4,000 5,938 0,658 14,116 0,643 236,223 0,134 1,562 25,345 150,386 0,013 3,124 1267,230 133,213 3261,435 4815,401 346,709 
100,000 350,000 4,000 6,250 0,657 14,158 0,643 249,427 0,135 1,642 24,682 143,098 0,013 3,283 1234,106 133,213 3109,153 4622,866 332,846 
100,000 350,000 4,000 6,563 0,656 14,200 0,642 262,736 0,135 1,721 24,089 136,504 0,013 3,442 1204,474 133,213 2970,658 4448,305 320,278 
100,000 350,000 4,000 6,875 0,654 14,244 0,642 276,152 0,136 1,800 23,557 130,510 0,013 3,600 1177,869 133,213 2844,546 4289,752 308,862 
100,000 350,000 4,000 7,188 0,653 14,289 0,642 289,681 0,137 1,879 23,078 125,037 0,013 3,757 1153,907 133,213 2730,078 4146,006 298,512 
100,000 350,000 4,000 7,500 0,652 14,336 0,642 303,325 0,137 1,957 22,645 120,021 0,013 3,914 1132,270 133,213 2627,040 4016,471 289,186 
100,000 350,000 4,000 7,813 0,651 14,383 0,642 317,088 0,138 2,035 22,254 115,405 0,013 4,071 1112,688 133,213 2528,457 3893,848 280,357 
100,000 350,000 4,000 8,125 0,650 14,432 0,642 330,974 0,139 2,113 21,899 111,145 0,013 4,227 1094,936 133,213 2439,806 3783,340 272,401 
100,000 350,000 4,000 8,438 0,649 14,482 0,641 344,987 0,140 2,191 21,576 107,200 0,013 4,382 1078,821 133,213 2356,817 3680,447 264,992 
100,000 400,000 2,000 5,000 0,709 14,000 0,591 107,262 0,062 0,709 45,146 307,691 0,007 1,417 2257,281 266,426 7029,119 9861,941 710,060 
100,000 400,000 2,000 5,313 0,708 14,037 0,591 114,199 0,062 0,752 43,238 289,916 0,007 1,504 2161,891 266,426 6630,598 9350,342 673,225 
100,000 400,000 2,000 5,625 0,707 14,076 0,592 121,173 0,062 0,795 41,547 274,115 0,007 1,591 2077,339 266,426 6276,940 8896,417 640,542 
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100,000 400,000 2,000 5,938 0,706 14,116 0,592 128,185 0,062 0,839 40,038 259,978 0,007 1,677 2001,921 266,426 5960,375 8490,384 611,308 
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Ɉпɬɢɦɢɡɚɰɢɹ ɦɚɫɫɵ ɬɪɚɤɬɨɪɚ, ɦɨɳɧɨɫɬɢ Ⱦȼɋ, ɲɢɪɢɧɵ ɢ ɫɤɨɪɨɫɬɢ ɚɝɪɟɝɚɬɚ 
 

Mt, kN Nen, ɥ.ɫ. BЩ, ɦ Vp, ɤɦ/ɱ tau_sm K, ɤɧ/ɦ ɄɊɣɬɹɝ N, ɥ.ɫ. Ȼɭɤɫ. W, ɝɚ/ɱ Gh, ɤɝ/ɝɚ ȿɚɦ.ɤɬɪ.ɬɨ ȿɪɟɝ E_upr Etsm Eup Eua ES CO2 
100,000 400,000 2,000 6,250 0,705 14,158 0,593 135,236 0,063 0,882 38,685 247,254 0,007 1,763 1934,275 266,426 5675,153 8124,879 584,991 
100,000 400,000 2,000 6,563 0,705 14,200 0,593 142,327 0,063 0,925 37,466 235,742 0,007 1,850 1873,296 266,426 5417,624 7794,945 561,236 
100,000 400,000 2,000 6,875 0,704 14,244 0,593 149,459 0,063 0,968 36,362 225,277 0,007 1,935 1818,081 266,426 5182,932 7494,659 539,615 
100,000 400,000 2,000 7,188 0,703 14,289 0,594 156,635 0,063 1,011 35,358 215,721 0,007 2,021 1767,885 266,426 4969,469 7221,530 519,950 
100,000 400,000 2,000 7,500 0,702 14,336 0,594 163,854 0,063 1,053 34,442 206,962 0,007 2,107 1722,086 266,426 4772,368 6969,955 501,837 
100,000 400,000 2,000 7,813 0,701 14,383 0,595 171,118 0,064 1,096 33,603 198,904 0,007 2,192 1680,160 266,426 4591,544 6739,234 485,225 
100,000 400,000 2,000 8,125 0,701 14,432 0,595 178,429 0,064 1,139 32,833 191,466 0,007 2,277 1641,668 266,426 4424,745 6526,589 469,914 
100,000 400,000 2,000 8,438 0,700 14,482 0,596 185,787 0,064 1,181 32,125 184,578 0,007 2,362 1606,231 266,426 4270,246 6329,851 455,749 
100,000 400,000 2,000 8,750 0,699 14,533 0,596 193,193 0,064 1,223 31,471 178,183 0,007 2,447 1573,528 266,426 4126,756 6147,347 442,609 
100,000 400,000 2,000 9,063 0,698 14,585 0,597 200,649 0,065 1,266 30,866 172,228 0,007 2,532 1543,280 266,426 3993,343 5977,815 430,403 
100,000 400,000 2,000 9,375 0,698 14,638 0,597 208,156 0,065 1,308 30,305 166,671 0,007 2,616 1515,246 266,426 3869,371 5820,337 419,064 
100,000 400,000 2,000 9,688 0,697 14,692 0,597 215,715 0,065 1,350 29,784 161,472 0,007 2,700 1489,216 266,426 3752,485 5672,306 408,406 
100,000 400,000 2,000 10,000 0,696 14,747 0,598 223,326 0,065 1,392 29,300 156,598 0,007 2,784 1465,006 266,426 3642,197 5533,019 398,377 
100,000 400,000 3,000 5,000 0,685 14,000 0,634 149,884 0,094 1,027 33,671 220,660 0,010 2,054 1683,538 177,618 4891,004 6974,885 502,192 
100,000 400,000 3,000 5,313 0,684 14,037 0,635 159,630 0,094 1,090 32,396 207,964 0,010 2,180 1619,811 177,618 4617,331 6624,913 476,994 
100,000 400,000 3,000 5,625 0,683 14,076 0,635 169,436 0,094 1,152 31,269 196,678 0,010 2,305 1563,442 177,618 4374,530 6314,582 454,650 
100,000 400,000 3,000 5,938 0,682 14,116 0,635 179,303 0,095 1,215 30,266 186,580 0,010 2,429 1513,279 177,618 4156,099 6036,016 434,593 
100,000 400,000 3,000 6,250 0,681 14,158 0,635 189,233 0,095 1,277 29,368 177,492 0,010 2,554 1468,399 177,618 3959,604 5785,676 416,569 
100,000 400,000 3,000 6,563 0,680 14,200 0,635 199,229 0,095 1,339 28,561 169,270 0,010 2,678 1428,055 177,618 3782,203 5559,832 400,308 
100,000 400,000 3,000 6,875 0,679 14,244 0,636 209,293 0,095 1,401 27,833 161,795 0,010 2,801 1391,636 177,618 3620,799 5354,659 385,535 
100,000 400,000 3,000 7,188 0,678 14,289 0,636 219,426 0,096 1,462 27,173 154,970 0,010 2,925 1358,638 177,618 3473,169 5167,329 372,048 
100,000 400,000 3,000 7,500 0,677 14,336 0,636 229,631 0,096 1,524 26,573 148,713 0,010 3,048 1328,639 177,618 3337,777 4995,805 359,698 
100,000 400,000 3,000 7,813 0,676 14,383 0,636 239,909 0,096 1,585 26,026 142,957 0,010 3,171 1301,287 177,618 3213,634 4838,677 348,385 
100,000 400,000 3,000 8,125 0,675 14,432 0,636 250,263 0,097 1,647 25,526 137,644 0,010 3,293 1276,283 177,618 3100,194 4695,043 338,043 
100,000 400,000 3,000 8,438 0,675 14,482 0,637 260,695 0,097 1,708 25,067 132,725 0,010 3,415 1253,373 177,618 2992,136 4559,277 328,268 
100,000 400,000 3,000 8,750 0,674 14,533 0,637 271,206 0,098 1,768 24,647 128,157 0,010 3,537 1232,337 177,618 2893,113 4434,771 319,304 
100,000 400,000 3,000 9,063 0,673 14,585 0,637 281,799 0,098 1,829 24,260 123,904 0,010 3,658 1212,989 177,618 2802,261 4320,440 311,072 
100,000 400,000 3,000 9,375 0,672 14,638 0,637 292,474 0,098 1,890 23,903 119,934 0,010 3,779 1195,165 177,618 2714,635 4211,140 303,202 
100,000 400,000 3,000 9,688 0,671 14,692 0,638 303,235 0,099 1,950 23,574 116,221 0,010 3,900 1178,723 177,618 2636,258 4112,730 296,117 
100,000 400,000 3,000 10,000 0,670 14,747 0,638 314,083 0,099 2,010 23,271 112,740 0,010 4,020 1163,540 177,618 2558,526 4016,453 289,185 
100,000 400,000 4,000 5,000 0,661 14,000 0,643 197,201 0,133 1,322 28,250 177,714 0,013 2,644 1412,511 133,213 3829,546 5555,641 400,006 
100,000 400,000 4,000 5,313 0,660 14,037 0,643 210,114 0,133 1,402 27,298 167,533 0,013 2,804 1364,875 133,213 3617,523 5285,962 380,589 
100,000 400,000 4,000 5,625 0,659 14,076 0,643 223,120 0,134 1,482 26,458 158,483 0,013 2,964 1322,879 133,213 3429,766 5047,319 363,407 
100,000 400,000 4,000 5,938 0,658 14,116 0,643 236,223 0,134 1,562 25,713 150,386 0,013 3,124 1285,643 133,213 3261,435 4833,814 348,035 
100,000 400,000 4,000 6,250 0,657 14,158 0,643 249,427 0,135 1,642 25,049 143,098 0,013 3,283 1252,466 133,213 3109,153 4641,226 334,168 
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100,000 400,000 4,000 6,563 0,656 14,200 0,642 262,736 0,135 1,721 24,456 136,504 0,013 3,442 1222,778 133,213 2970,658 4466,609 321,596 
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Ɉпɬɢɦɢɡɚɰɢɹ ɦɚɫɫɵ ɬɪɚɤɬɨɪɚ, ɦɨɳɧɨɫɬɢ Ⱦȼɋ, ɲɢɪɢɧɵ ɢ ɫɤɨɪɨɫɬɢ ɚɝɪɟɝɚɬɚ 
 

Mt, kN Nen, ɥ.ɫ. BЩ, ɦ Vp, ɤɦ/ɱ tau_sm K, ɤɧ/ɦ ɄɊɣɬɹɝ N, ɥ.ɫ. Ȼɭɤɫ. W, ɝɚ/ɱ Gh, ɤɝ/ɝɚ ȿɚɦ.ɤɬɪ.ɬɨ ȿɪɟɝ E_upr Etsm Eup Eua ES CO2 
100,000 400,000 4,000 6,875 0,654 14,244 0,642 276,152 0,136 1,800 23,922 130,510 0,013 3,600 1196,116 133,213 2844,546 4307,999 310,176 
100,000 400,000 4,000 7,188 0,653 14,289 0,642 289,681 0,137 1,879 23,442 125,037 0,013 3,757 1172,096 133,213 2730,078 4164,194 299,822 
100,000 400,000 4,000 7,500 0,652 14,336 0,642 303,325 0,137 1,957 23,008 120,021 0,013 3,914 1150,397 133,213 2627,040 4034,598 290,491 
100,000 400,000 4,000 7,813 0,651 14,383 0,642 317,088 0,138 2,035 22,615 115,405 0,013 4,071 1130,752 133,213 2528,457 3911,911 281,658 
100,000 400,000 4,000 8,125 0,650 14,432 0,642 330,974 0,139 2,113 22,259 111,145 0,013 4,227 1112,933 133,213 2439,806 3801,337 273,696 
100,000 400,000 4,000 8,438 0,649 14,482 0,641 344,987 0,140 2,191 21,935 107,200 0,013 4,382 1096,749 133,213 2356,817 3698,375 266,283 
100,000 450,000 2,000 5,000 0,709 14,000 0,591 107,262 0,062 0,709 45,470 307,691 0,007 1,417 2273,505 266,426 7029,119 9878,165 711,228 
100,000 450,000 2,000 5,313 0,708 14,037 0,591 114,199 0,062 0,752 43,562 289,916 0,007 1,504 2178,103 266,426 6630,598 9366,554 674,392 
100,000 450,000 2,000 5,625 0,707 14,076 0,592 121,173 0,062 0,795 41,871 274,115 0,007 1,591 2093,541 266,426 6276,940 8912,619 641,709 
100,000 450,000 2,000 5,938 0,706 14,116 0,592 128,185 0,062 0,839 40,362 259,978 0,007 1,677 2018,113 266,426 5960,375 8506,576 612,473 
100,000 450,000 2,000 6,250 0,705 14,158 0,593 135,236 0,063 0,882 39,009 247,254 0,007 1,763 1950,457 266,426 5675,153 8141,061 586,156 
100,000 450,000 2,000 6,563 0,705 14,200 0,593 142,327 0,063 0,925 37,789 235,742 0,007 1,850 1889,468 266,426 5417,624 7811,117 562,400 
100,000 450,000 2,000 6,875 0,704 14,244 0,593 149,459 0,063 0,968 36,685 225,277 0,007 1,935 1834,244 266,426 5182,932 7510,821 540,779 
100,000 450,000 2,000 7,188 0,703 14,289 0,594 156,635 0,063 1,011 35,681 215,721 0,007 2,021 1784,039 266,426 4969,469 7237,684 521,113 
100,000 450,000 2,000 7,500 0,702 14,336 0,594 163,854 0,063 1,053 34,765 206,962 0,007 2,107 1738,230 266,426 4772,368 6986,100 502,999 
100,000 450,000 2,000 7,813 0,701 14,383 0,595 171,118 0,064 1,096 33,926 198,904 0,007 2,192 1696,296 266,426 4591,544 6755,369 486,387 
100,000 450,000 2,000 8,125 0,701 14,432 0,595 178,429 0,064 1,139 33,156 191,466 0,007 2,277 1657,794 266,426 4424,745 6542,716 471,076 
100,000 450,000 2,000 8,438 0,700 14,482 0,596 185,787 0,064 1,181 32,447 184,578 0,007 2,362 1622,349 266,426 4270,246 6345,969 456,910 
100,000 450,000 2,000 8,750 0,699 14,533 0,596 193,193 0,064 1,223 31,793 178,183 0,007 2,447 1589,636 266,426 4126,756 6163,455 443,769 
100,000 450,000 2,000 9,063 0,698 14,585 0,597 200,649 0,065 1,266 31,188 172,228 0,007 2,532 1559,379 266,426 3993,343 5993,915 431,562 
100,000 450,000 2,000 9,375 0,698 14,638 0,597 208,156 0,065 1,308 30,627 166,671 0,007 2,616 1531,336 266,426 3869,371 5836,427 420,223 
100,000 450,000 2,000 9,688 0,697 14,692 0,597 215,715 0,065 1,350 30,106 161,472 0,007 2,700 1505,297 266,426 3752,485 5688,387 409,564 
100,000 450,000 2,000 10,000 0,696 14,747 0,598 223,326 0,065 1,392 29,622 156,598 0,007 2,784 1481,077 266,426 3642,197 5549,090 399,534 
100,000 450,000 3,000 5,000 0,685 14,000 0,634 149,884 0,094 1,027 33,968 220,660 0,010 2,054 1698,393 177,618 4891,004 6989,740 503,261 
100,000 450,000 3,000 5,313 0,684 14,037 0,635 159,630 0,094 1,090 32,693 207,964 0,010 2,180 1634,640 177,618 4617,331 6639,742 478,061 
100,000 450,000 3,000 5,625 0,683 14,076 0,635 169,436 0,094 1,152 31,565 196,678 0,010 2,305 1578,246 177,618 4374,530 6329,386 455,716 
100,000 450,000 3,000 5,938 0,682 14,116 0,635 179,303 0,095 1,215 30,561 186,580 0,010 2,429 1528,057 177,618 4156,099 6050,794 435,657 
100,000 450,000 3,000 6,250 0,681 14,158 0,635 189,233 0,095 1,277 29,663 177,492 0,010 2,554 1483,151 177,618 3959,604 5800,428 417,631 
100,000 450,000 3,000 6,563 0,680 14,200 0,635 199,229 0,095 1,339 28,856 169,270 0,010 2,678 1442,781 177,618 3782,203 5574,559 401,368 
100,000 450,000 3,000 6,875 0,679 14,244 0,636 209,293 0,095 1,401 28,127 161,795 0,010 2,801 1406,336 177,618 3620,799 5369,359 386,594 
100,000 450,000 3,000 7,188 0,678 14,289 0,636 219,426 0,096 1,462 27,466 154,970 0,010 2,925 1373,311 177,618 3473,169 5182,002 373,104 
100,000 450,000 3,000 7,500 0,677 14,336 0,636 229,631 0,096 1,524 26,866 148,713 0,010 3,048 1343,285 177,618 3337,777 5010,450 360,752 
100,000 450,000 3,000 7,813 0,676 14,383 0,636 239,909 0,096 1,585 26,318 142,957 0,010 3,171 1315,905 177,618 3213,634 4853,294 349,437 
100,000 450,000 3,000 8,125 0,675 14,432 0,636 250,263 0,097 1,647 25,817 137,644 0,010 3,293 1290,872 177,618 3100,194 4709,632 339,093 
100,000 450,000 3,000 8,438 0,675 14,482 0,637 260,695 0,097 1,708 25,359 132,725 0,010 3,415 1267,932 177,618 2992,136 4573,836 329,316 
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100,000 450,000 3,000 8,750 0,674 14,533 0,637 271,206 0,098 1,768 24,937 128,157 0,010 3,537 1246,867 177,618 2893,113 4449,301 320,350 
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Ɉпɬɢɦɢɡɚɰɢɹ ɦɚɫɫɵ ɬɪɚɤɬɨɪɚ, ɦɨɳɧɨɫɬɢ Ⱦȼɋ, ɲɢɪɢɧɵ ɢ ɫɤɨɪɨɫɬɢ ɚɝɪɟɝɚɬɚ 
 

Mt, kN Nen, ɥ.ɫ. BЩ, ɦ Vp, ɤɦ/ɱ tau_sm K, ɤɧ/ɦ ɄɊɣɬɹɝ N, ɥ.ɫ. Ȼɭɤɫ. W, ɝɚ/ɱ Gh, ɤɝ/ɝɚ ȿɚɦ.ɤɬɪ.ɬɨ ȿɪɟɝ E_upr Etsm Eup Eua ES CO2 
100,000 450,000 3,000 9,063 0,673 14,585 0,637 281,799 0,098 1,829 24,550 123,904 0,010 3,658 1227,487 177,618 2802,261 4334,938 312,116 
100,000 450,000 3,000 9,375 0,672 14,638 0,637 292,474 0,098 1,890 24,193 119,934 0,010 3,779 1209,631 177,618 2714,635 4225,607 304,244 
100,000 450,000 3,000 9,688 0,671 14,692 0,638 303,235 0,099 1,950 23,863 116,221 0,010 3,900 1193,156 177,618 2636,258 4127,163 297,156 
100,000 450,000 3,000 10,000 0,670 14,747 0,638 314,083 0,099 2,010 23,559 112,740 0,010 4,020 1177,938 177,618 2558,526 4030,852 290,221 
100,000 450,000 4,000 5,000 0,661 14,000 0,643 197,201 0,133 1,322 28,537 177,714 0,013 2,644 1426,872 133,213 3829,546 5570,002 401,040 
100,000 450,000 4,000 5,313 0,660 14,037 0,643 210,114 0,133 1,402 27,584 167,533 0,013 2,804 1379,194 133,213 3617,523 5300,280 381,620 
100,000 450,000 4,000 5,625 0,659 14,076 0,643 223,120 0,134 1,482 26,743 158,483 0,013 2,964 1337,153 133,213 3429,766 5061,593 364,435 
100,000 450,000 4,000 5,938 0,658 14,116 0,643 236,223 0,134 1,562 25,997 150,386 0,013 3,124 1299,872 133,213 3261,435 4848,043 349,059 
100,000 450,000 4,000 6,250 0,657 14,158 0,643 249,427 0,135 1,642 25,333 143,098 0,013 3,283 1266,648 133,213 3109,153 4655,408 335,189 
100,000 450,000 4,000 6,563 0,656 14,200 0,642 262,736 0,135 1,721 24,738 136,504 0,013 3,442 1236,914 133,213 2970,658 4480,744 322,614 
100,000 450,000 4,000 6,875 0,654 14,244 0,642 276,152 0,136 1,800 24,204 130,510 0,013 3,600 1210,203 133,213 2844,546 4322,085 311,190 
100,000 450,000 4,000 7,188 0,653 14,289 0,642 289,681 0,137 1,879 23,723 125,037 0,013 3,757 1186,132 133,213 2730,078 4178,231 300,833 
100,000 450,000 4,000 7,500 0,652 14,336 0,642 303,325 0,137 1,957 23,288 120,021 0,013 3,914 1164,382 133,213 2627,040 4048,583 291,498 
100,000 450,000 4,000 7,813 0,651 14,383 0,642 317,088 0,138 2,035 22,894 115,405 0,013 4,071 1144,684 133,213 2528,457 3925,843 282,661 
100,000 450,000 4,000 8,125 0,650 14,432 0,642 330,974 0,139 2,113 22,536 111,145 0,013 4,227 1126,811 133,213 2439,806 3815,215 274,695 
100,000 450,000 4,000 8,438 0,649 14,482 0,641 344,987 0,140 2,191 22,211 107,200 0,013 4,382 1110,569 133,213 2356,817 3712,195 267,278 
100,000 500,000 2,000 5,000 0,709 14,000 0,591 107,262 0,062 0,709 45,729 307,691 0,007 1,417 2286,453 266,426 7029,119 9891,113 712,160 
100,000 500,000 2,000 5,313 0,708 14,037 0,591 114,199 0,062 0,752 43,821 289,916 0,007 1,504 2191,041 266,426 6630,598 9379,491 675,323 
100,000 500,000 2,000 5,625 0,707 14,076 0,592 121,173 0,062 0,795 42,129 274,115 0,007 1,591 2106,467 266,426 6276,940 8925,546 642,639 
100,000 500,000 2,000 5,938 0,706 14,116 0,592 128,185 0,062 0,839 40,621 259,978 0,007 1,677 2031,029 266,426 5960,375 8519,492 613,403 
100,000 500,000 2,000 6,250 0,705 14,158 0,593 135,236 0,063 0,882 39,267 247,254 0,007 1,763 1963,363 266,426 5675,153 8153,967 587,086 
100,000 500,000 2,000 6,563 0,705 14,200 0,593 142,327 0,063 0,925 38,047 235,742 0,007 1,850 1902,365 266,426 5417,624 7824,014 563,329 
100,000 500,000 2,000 6,875 0,704 14,244 0,593 149,459 0,063 0,968 36,943 225,277 0,007 1,935 1847,131 266,426 5182,932 7523,709 541,707 
100,000 500,000 2,000 7,188 0,703 14,289 0,594 156,635 0,063 1,011 35,938 215,721 0,007 2,021 1796,917 266,426 4969,469 7250,562 522,040 
100,000 500,000 2,000 7,500 0,702 14,336 0,594 163,854 0,063 1,053 35,022 206,962 0,007 2,107 1751,099 266,426 4772,368 6998,969 503,926 
100,000 500,000 2,000 7,813 0,701 14,383 0,595 171,118 0,064 1,096 34,183 198,904 0,007 2,192 1709,156 266,426 4591,544 6768,229 487,313 
100,000 500,000 2,000 8,125 0,701 14,432 0,595 178,429 0,064 1,139 33,413 191,466 0,007 2,277 1670,645 266,426 4424,745 6555,567 472,001 
100,000 500,000 2,000 8,438 0,700 14,482 0,596 185,787 0,064 1,181 32,704 184,578 0,007 2,362 1635,190 266,426 4270,246 6358,810 457,834 
100,000 500,000 2,000 8,750 0,699 14,533 0,596 193,193 0,064 1,223 32,049 178,183 0,007 2,447 1602,469 266,426 4126,756 6176,288 444,693 
100,000 500,000 2,000 9,063 0,698 14,585 0,597 200,649 0,065 1,266 31,444 172,228 0,007 2,532 1572,203 266,426 3993,343 6006,739 432,485 
100,000 500,000 2,000 9,375 0,698 14,638 0,597 208,156 0,065 1,308 30,883 166,671 0,007 2,616 1544,150 266,426 3869,371 5849,241 421,145 
100,000 500,000 2,000 9,688 0,697 14,692 0,597 215,715 0,065 1,350 30,362 161,472 0,007 2,700 1518,102 266,426 3752,485 5701,192 410,486 
100,000 500,000 2,000 10,000 0,696 14,747 0,598 223,326 0,065 1,392 29,877 156,598 0,007 2,784 1493,873 266,426 3642,197 5561,886 400,456 
100,000 500,000 3,000 5,000 0,685 14,000 0,634 149,884 0,094 1,027 34,205 220,660 0,010 2,054 1710,238 177,618 4891,004 7001,585 504,114 
100,000 500,000 3,000 5,313 0,684 14,037 0,635 159,630 0,094 1,090 32,929 207,964 0,010 2,180 1646,462 177,618 4617,331 6651,564 478,913 
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100,000 500,000 3,000 5,625 0,683 14,076 0,635 169,436 0,094 1,152 31,801 196,678 0,010 2,305 1590,045 177,618 4374,530 6341,185 456,565 
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Ɉпɬɢɦɢɡɚɰɢɹ ɦɚɫɫɵ ɬɪɚɤɬɨɪɚ, ɦɨɳɧɨɫɬɢ Ⱦȼɋ, ɲɢɪɢɧɵ ɢ ɫɤɨɪɨɫɬɢ ɚɝɪɟɝɚɬɚ 
 

Mt, kN Nen, ɥ.ɫ. BЩ, ɦ Vp, ɤɦ/ɱ tau_sm K, ɤɧ/ɦ ɄɊɣɬɹɝ N, ɥ.ɫ. Ȼɭɤɫ. W, ɝɚ/ɱ Gh, ɤɝ/ɝɚ ȿɚɦ.ɤɬɪ.ɬɨ ȿɪɟɝ E_upr Etsm Eup Eua ES CO2 
100,000 500,000 3,000 5,938 0,682 14,116 0,635 179,303 0,095 1,215 30,797 186,580 0,010 2,429 1539,834 177,618 4156,099 6062,570 436,505 
100,000 500,000 3,000 6,250 0,681 14,158 0,635 189,233 0,095 1,277 29,898 177,492 0,010 2,554 1494,904 177,618 3959,604 5812,182 418,477 
100,000 500,000 3,000 6,563 0,680 14,200 0,635 199,229 0,095 1,339 29,090 169,270 0,010 2,678 1454,511 177,618 3782,203 5586,289 402,213 
100,000 500,000 3,000 6,875 0,679 14,244 0,636 209,293 0,095 1,401 28,361 161,795 0,010 2,801 1418,042 177,618 3620,799 5381,066 387,437 
100,000 500,000 3,000 7,188 0,678 14,289 0,636 219,426 0,096 1,462 27,700 154,970 0,010 2,925 1384,994 177,618 3473,169 5193,685 373,945 
100,000 500,000 3,000 7,500 0,677 14,336 0,636 229,631 0,096 1,524 27,099 148,713 0,010 3,048 1354,944 177,618 3337,777 5022,109 361,592 
100,000 500,000 3,000 7,813 0,676 14,383 0,636 239,909 0,096 1,585 26,551 142,957 0,010 3,171 1327,539 177,618 3213,634 4864,929 350,275 
100,000 500,000 3,000 8,125 0,675 14,432 0,636 250,263 0,097 1,647 26,050 137,644 0,010 3,293 1302,482 177,618 3100,194 4721,241 339,929 
100,000 500,000 3,000 8,438 0,675 14,482 0,637 260,695 0,097 1,708 25,590 132,725 0,010 3,415 1279,516 177,618 2992,136 4585,420 330,150 
100,000 500,000 3,000 8,750 0,674 14,533 0,637 271,206 0,098 1,768 25,168 128,157 0,010 3,537 1258,424 177,618 2893,113 4460,858 321,182 
100,000 500,000 3,000 9,063 0,673 14,585 0,637 281,799 0,098 1,829 24,780 123,904 0,010 3,658 1239,018 177,618 2802,261 4346,469 312,946 
100,000 500,000 3,000 9,375 0,672 14,638 0,637 292,474 0,098 1,890 24,423 119,934 0,010 3,779 1221,134 177,618 2714,635 4237,110 305,072 
100,000 500,000 3,000 9,688 0,671 14,692 0,638 303,235 0,099 1,950 24,093 116,221 0,010 3,900 1204,630 177,618 2636,258 4138,637 297,982 
100,000 500,000 3,000 10,000 0,670 14,747 0,638 314,083 0,099 2,010 23,788 112,740 0,010 4,020 1189,383 177,618 2558,526 4042,297 291,045 
100,000 500,000 4,000 5,000 0,661 14,000 0,643 197,201 0,133 1,322 28,766 177,714 0,013 2,644 1438,312 133,213 3829,546 5581,443 401,864 
100,000 500,000 4,000 5,313 0,660 14,037 0,643 210,114 0,133 1,402 27,812 167,533 0,013 2,804 1390,596 133,213 3617,523 5311,683 382,441 
100,000 500,000 4,000 5,625 0,659 14,076 0,643 223,120 0,134 1,482 26,970 158,483 0,013 2,964 1348,517 133,213 3429,766 5072,957 365,253 
100,000 500,000 4,000 5,938 0,658 14,116 0,643 236,223 0,134 1,562 26,224 150,386 0,013 3,124 1311,197 133,213 3261,435 4859,368 349,875 
100,000 500,000 4,000 6,250 0,657 14,158 0,643 249,427 0,135 1,642 25,559 143,098 0,013 3,283 1277,934 133,213 3109,153 4666,694 336,002 
100,000 500,000 4,000 6,563 0,656 14,200 0,642 262,736 0,135 1,721 24,963 136,504 0,013 3,442 1248,159 133,213 2970,658 4491,990 323,423 
100,000 500,000 4,000 6,875 0,654 14,244 0,642 276,152 0,136 1,800 24,428 130,510 0,013 3,600 1221,407 133,213 2844,546 4333,290 311,997 
100,000 500,000 4,000 7,188 0,653 14,289 0,642 289,681 0,137 1,879 23,946 125,037 0,013 3,757 1197,294 133,213 2730,078 4189,393 301,636 
100,000 500,000 4,000 7,500 0,652 14,336 0,642 303,325 0,137 1,957 23,510 120,021 0,013 3,914 1175,501 133,213 2627,040 4059,702 292,299 
100,000 500,000 4,000 7,813 0,651 14,383 0,642 317,088 0,138 2,035 23,115 115,405 0,013 4,071 1155,758 133,213 2528,457 3936,917 283,458 
100,000 500,000 4,000 8,125 0,650 14,432 0,642 330,974 0,139 2,113 22,757 111,145 0,013 4,227 1137,838 133,213 2439,806 3826,242 275,489 
100,000 500,000 4,000 8,438 0,649 14,482 0,641 344,987 0,140 2,191 22,431 107,200 0,013 4,382 1121,549 133,213 2356,817 3723,175 268,069 
100,000 550,000 2,000 5,000 0,709 14,000 0,591 107,262 0,062 0,709 45,941 307,691 0,007 1,417 2297,026 266,426 7029,119 9901,686 712,921 
100,000 550,000 2,000 5,313 0,708 14,037 0,591 114,199 0,062 0,752 44,032 289,916 0,007 1,504 2201,604 266,426 6630,598 9390,055 676,084 
100,000 550,000 2,000 5,625 0,707 14,076 0,592 121,173 0,062 0,795 42,340 274,115 0,007 1,591 2117,021 266,426 6276,940 8936,099 643,399 
100,000 550,000 2,000 5,938 0,706 14,116 0,592 128,185 0,062 0,839 40,831 259,978 0,007 1,677 2041,573 266,426 5960,375 8530,036 614,163 
100,000 550,000 2,000 6,250 0,705 14,158 0,593 135,236 0,063 0,882 39,478 247,254 0,007 1,763 1973,897 266,426 5675,153 8164,501 587,844 
100,000 550,000 2,000 6,563 0,705 14,200 0,593 142,327 0,063 0,925 38,258 235,742 0,007 1,850 1912,890 266,426 5417,624 7834,539 564,087 
100,000 550,000 2,000 6,875 0,704 14,244 0,593 149,459 0,063 0,968 37,153 225,277 0,007 1,935 1857,648 266,426 5182,932 7534,225 542,464 
100,000 550,000 2,000 7,188 0,703 14,289 0,594 156,635 0,063 1,011 36,148 215,721 0,007 2,021 1807,424 266,426 4969,469 7261,069 522,797 
100,000 550,000 2,000 7,500 0,702 14,336 0,594 163,854 0,063 1,053 35,232 206,962 0,007 2,107 1761,598 266,426 4772,368 7009,467 504,682 
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100,000 550,000 2,000 7,813 0,701 14,383 0,595 171,118 0,064 1,096 34,393 198,904 0,007 2,192 1719,646 266,426 4591,544 6778,719 488,068 
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Ɉпɬɢɦɢɡɚɰɢɹ ɦɚɫɫɵ ɬɪɚɤɬɨɪɚ, ɦɨɳɧɨɫɬɢ Ⱦȼɋ, ɲɢɪɢɧɵ ɢ ɫɤɨɪɨɫɬɢ ɚɝɪɟɝɚɬɚ 
 

Mt, kN Nen, ɥ.ɫ. BЩ, ɦ Vp, ɤɦ/ɱ tau_sm K, ɤɧ/ɦ ɄɊɣɬɹɝ N, ɥ.ɫ. Ȼɭɤɫ. W, ɝɚ/ɱ Gh, ɤɝ/ɝɚ ȿɚɦ.ɤɬɪ.ɬɨ ȿɪɟɝ E_upr Etsm Eup Eua ES CO2 
100,000 550,000 2,000 8,125 0,701 14,432 0,595 178,429 0,064 1,139 33,623 191,466 0,007 2,277 1681,126 266,426 4424,745 6566,048 472,755 
100,000 550,000 2,000 8,438 0,700 14,482 0,596 185,787 0,064 1,181 32,913 184,578 0,007 2,362 1645,663 266,426 4270,246 6369,283 458,588 
100,000 550,000 2,000 8,750 0,699 14,533 0,596 193,193 0,064 1,223 32,259 178,183 0,007 2,447 1612,933 266,426 4126,756 6186,752 445,446 
100,000 550,000 2,000 9,063 0,698 14,585 0,597 200,649 0,065 1,266 31,653 172,228 0,007 2,532 1582,658 266,426 3993,343 6017,194 433,238 
100,000 550,000 2,000 9,375 0,698 14,638 0,597 208,156 0,065 1,308 31,092 166,671 0,007 2,616 1554,597 266,426 3869,371 5859,688 421,898 
100,000 550,000 2,000 9,688 0,697 14,692 0,597 215,715 0,065 1,350 30,571 161,472 0,007 2,700 1528,539 266,426 3752,485 5711,629 411,237 
100,000 550,000 2,000 10,000 0,696 14,747 0,598 223,326 0,065 1,392 30,086 156,598 0,007 2,784 1504,302 266,426 3642,197 5572,314 401,207 
100,000 550,000 3,000 5,000 0,685 14,000 0,634 149,884 0,094 1,027 34,398 220,660 0,010 2,054 1719,903 177,618 4891,004 7011,250 504,810 
100,000 550,000 3,000 5,313 0,684 14,037 0,635 159,630 0,094 1,090 33,122 207,964 0,010 2,180 1656,108 177,618 4617,331 6661,210 479,607 
100,000 550,000 3,000 5,625 0,683 14,076 0,635 169,436 0,094 1,152 31,993 196,678 0,010 2,305 1599,670 177,618 4374,530 6350,810 457,258 
100,000 550,000 3,000 5,938 0,682 14,116 0,635 179,303 0,095 1,215 30,989 186,580 0,010 2,429 1549,438 177,618 4156,099 6072,175 437,197 
100,000 550,000 3,000 6,250 0,681 14,158 0,635 189,233 0,095 1,277 30,090 177,492 0,010 2,554 1504,489 177,618 3959,604 5821,766 419,167 
100,000 550,000 3,000 6,563 0,680 14,200 0,635 199,229 0,095 1,339 29,282 169,270 0,010 2,678 1464,075 177,618 3782,203 5595,853 402,901 
100,000 550,000 3,000 6,875 0,679 14,244 0,636 209,293 0,095 1,401 28,552 161,795 0,010 2,801 1427,586 177,618 3620,799 5390,609 388,124 
100,000 550,000 3,000 7,188 0,678 14,289 0,636 219,426 0,096 1,462 27,890 154,970 0,010 2,925 1394,516 177,618 3473,169 5203,208 374,631 
100,000 550,000 3,000 7,500 0,677 14,336 0,636 229,631 0,096 1,524 27,289 148,713 0,010 3,048 1364,445 177,618 3337,777 5031,611 362,276 
100,000 550,000 3,000 7,813 0,676 14,383 0,636 239,909 0,096 1,585 26,740 142,957 0,010 3,171 1337,019 177,618 3213,634 4874,409 350,957 
100,000 550,000 3,000 8,125 0,675 14,432 0,636 250,263 0,097 1,647 26,239 137,644 0,010 3,293 1311,940 177,618 3100,194 4730,699 340,610 
100,000 550,000 3,000 8,438 0,675 14,482 0,637 260,695 0,097 1,708 25,779 132,725 0,010 3,415 1288,952 177,618 2992,136 4594,856 330,830 
100,000 550,000 3,000 8,750 0,674 14,533 0,637 271,206 0,098 1,768 25,357 128,157 0,010 3,537 1267,837 177,618 2893,113 4470,272 321,860 
100,000 550,000 3,000 9,063 0,673 14,585 0,637 281,799 0,098 1,829 24,968 123,904 0,010 3,658 1248,408 177,618 2802,261 4355,858 313,622 
100,000 550,000 3,000 9,375 0,672 14,638 0,637 292,474 0,098 1,890 24,610 119,934 0,010 3,779 1230,500 177,618 2714,635 4246,476 305,746 
100,000 550,000 3,000 9,688 0,671 14,692 0,638 303,235 0,099 1,950 24,279 116,221 0,010 3,900 1213,972 177,618 2636,258 4147,979 298,654 
100,000 550,000 3,000 10,000 0,670 14,747 0,638 314,083 0,099 2,010 23,974 112,740 0,010 4,020 1198,700 177,618 2558,526 4051,613 291,716 
100,000 550,000 4,000 5,000 0,661 14,000 0,643 197,201 0,133 1,322 28,953 177,714 0,013 2,644 1447,640 133,213 3829,546 5590,771 402,535 
100,000 550,000 4,000 5,313 0,660 14,037 0,643 210,114 0,133 1,402 27,998 167,533 0,013 2,804 1399,891 133,213 3617,523 5320,978 383,110 
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Ɉпɬɢɦɢɡɚɰɢɹ ɦɚɫɫɵ ɬɪɚɤɬɨɪɚ, ɦɨɳɧɨɫɬɢ Ⱦȼɋ, ɲɢɪɢɧɵ ɢ ɫɤɨɪɨɫɬɢ ɚɝɪɟɝɚɬɚ 
 

Mt, kN Nen, ɥ.ɫ. BЩ, ɦ Vp, ɤɦ/ɱ tau_sm K, ɤɧ/ɦ ɄɊɣɬɹɝ N, ɥ.ɫ. Ȼɭɤɫ. W, ɝɚ/ɱ Gh, ɤɝ/ɝɚ ȿɚɦ.ɤɬɪ.ɬɨ ȿɪɟɝ E_upr Etsm Eup Eua ES CO2 
100,000 550,000 4,000 5,625 0,659 14,076 0,643 223,120 0,134 1,482 27,156 158,483 0,013 2,964 1357,779 133,213 3429,766 5082,220 365,920 
100,000 550,000 4,000 5,938 0,658 14,116 0,643 236,223 0,134 1,562 26,409 150,386 0,013 3,124 1320,426 133,213 3261,435 4868,597 350,539 
100,000 550,000 4,000 6,250 0,657 14,158 0,643 249,427 0,135 1,642 25,743 143,098 0,013 3,283 1287,129 133,213 3109,153 4675,889 336,664 
100,000 550,000 4,000 6,563 0,656 14,200 0,642 262,736 0,135 1,721 25,146 136,504 0,013 3,442 1257,320 133,213 2970,658 4501,150 324,083 
100,000 550,000 4,000 6,875 0,654 14,244 0,642 276,152 0,136 1,800 24,611 130,510 0,013 3,600 1230,532 133,213 2844,546 4342,415 312,654 
100,000 550,000 4,000 7,188 0,653 14,289 0,642 289,681 0,137 1,879 24,128 125,037 0,013 3,757 1206,383 133,213 2730,078 4198,482 302,291 
100,000 550,000 4,000 7,500 0,652 14,336 0,642 303,325 0,137 1,957 23,691 120,021 0,013 3,914 1184,553 133,213 2627,040 4068,753 292,950 
100,000 550,000 4,000 7,813 0,651 14,383 0,642 317,088 0,138 2,035 23,295 115,405 0,013 4,071 1164,772 133,213 2528,457 3945,931 284,107 
100,000 550,000 4,000 8,125 0,650 14,432 0,642 330,974 0,139 2,113 22,936 111,145 0,013 4,227 1146,813 133,213 2439,806 3835,217 276,136 
100,000 550,000 4,000 8,438 0,649 14,482 0,641 344,987 0,140 2,191 22,610 107,200 0,013 4,382 1130,484 133,213 2356,817 3732,110 268,712 
122,857 250,000 2,000 5,000 0,709 14,000 0,560 113,223 0,050 0,709 43,950 367,985 0,007 1,417 2197,503 350,574 7029,119 9946,604 716,155 
122,857 250,000 2,000 5,313 0,708 14,037 0,560 120,528 0,051 0,752 42,044 346,726 0,007 1,504 2102,180 350,574 6630,598 9431,589 679,074 
122,857 250,000 2,000 5,625 0,707 14,076 0,561 127,868 0,051 0,795 40,354 327,829 0,007 1,591 2017,693 350,574 6276,940 8974,633 646,174 
122,857 250,000 2,000 5,938 0,706 14,116 0,561 135,244 0,051 0,839 38,847 310,922 0,007 1,677 1942,338 350,574 5960,375 8565,892 616,744 
122,857 250,000 2,000 6,250 0,705 14,158 0,562 142,659 0,051 0,882 37,495 295,705 0,007 1,763 1874,752 350,574 5675,153 8197,954 590,253 
122,857 250,000 2,000 6,563 0,705 14,200 0,562 150,113 0,051 0,925 36,277 281,937 0,007 1,850 1813,832 350,574 5417,624 7865,823 566,339 
122,857 250,000 2,000 6,875 0,704 14,244 0,563 157,608 0,051 0,968 35,174 269,421 0,007 1,935 1758,675 350,574 5182,932 7563,544 544,575 
122,857 250,000 2,000 7,188 0,703 14,289 0,563 165,144 0,051 1,011 34,171 257,993 0,007 2,021 1708,535 350,574 4969,469 7288,600 524,779 
122,857 250,000 2,000 7,500 0,702 14,336 0,564 172,723 0,052 1,053 33,256 247,518 0,007 2,107 1662,792 350,574 4772,368 7035,364 506,546 
122,857 250,000 2,000 7,813 0,701 14,383 0,564 180,346 0,052 1,096 32,418 237,880 0,007 2,192 1620,922 350,574 4591,544 6803,119 489,825 
122,857 250,000 2,000 8,125 0,701 14,432 0,565 188,014 0,052 1,139 31,650 228,984 0,007 2,277 1582,485 350,574 4424,745 6589,072 474,413 
122,857 250,000 2,000 8,438 0,700 14,482 0,565 195,728 0,052 1,181 30,942 220,747 0,007 2,362 1547,104 350,574 4270,246 6391,040 460,155 
122,857 250,000 2,000 8,750 0,699 14,533 0,566 203,489 0,052 1,223 30,289 213,099 0,007 2,447 1514,456 350,574 4126,756 6207,338 446,928 
122,857 250,000 2,000 9,063 0,698 14,585 0,566 211,299 0,053 1,266 29,685 205,977 0,007 2,532 1484,265 350,574 3993,343 6036,697 434,642 
122,857 250,000 2,000 9,375 0,698 14,638 0,567 219,158 0,053 1,308 29,126 199,331 0,007 2,616 1456,289 350,574 3869,371 5878,187 423,229 
122,857 250,000 2,000 9,688 0,697 14,692 0,568 227,067 0,053 1,350 28,606 193,113 0,007 2,700 1430,319 350,574 3752,485 5729,197 412,502 
122,857 250,000 2,000 10,000 0,696 14,747 0,568 235,028 0,053 1,392 28,123 187,284 0,007 2,784 1406,170 350,574 3642,197 5589,017 402,409 
122,857 250,000 3,000 5,000 0,685 14,000 0,616 154,432 0,076 1,027 32,343 262,254 0,010 2,054 1617,140 233,716 4891,004 7006,178 504,445 
122,857 250,000 3,000 5,313 0,684 14,037 0,616 164,446 0,076 1,090 31,070 247,164 0,010 2,180 1553,500 233,716 4617,331 6653,900 479,081 
122,857 250,000 3,000 5,625 0,683 14,076 0,616 174,516 0,076 1,152 29,944 233,751 0,010 2,305 1497,216 233,716 4374,530 6341,527 456,590 
122,857 250,000 3,000 5,938 0,682 14,116 0,617 184,644 0,076 1,215 28,943 221,750 0,010 2,429 1447,138 233,716 4156,099 6061,142 436,402 
122,857 250,000 3,000 6,250 0,681 14,158 0,617 194,833 0,077 1,277 28,047 210,949 0,010 2,554 1402,342 233,716 3959,604 5809,174 418,260 
122,857 250,000 3,000 6,563 0,680 14,200 0,617 205,085 0,077 1,339 27,242 201,176 0,010 2,678 1362,082 233,716 3782,203 5581,864 401,894 
122,857 250,000 3,000 6,875 0,679 14,244 0,618 215,401 0,077 1,401 26,515 192,292 0,010 2,801 1325,748 233,716 3620,799 5375,367 387,026 
122,857 250,000 3,000 7,188 0,678 14,289 0,618 225,783 0,077 1,462 25,857 184,181 0,010 2,925 1292,836 233,716 3473,169 5186,836 373,452 
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122,857 250,000 3,000 7,500 0,677 14,336 0,618 236,233 0,078 1,524 25,258 176,745 0,010 3,048 1262,925 233,716 3337,777 5014,220 361,024 
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Ɉпɬɢɦɢɡɚɰɢɹ ɦɚɫɫɵ ɬɪɚɤɬɨɪɚ, ɦɨɳɧɨɫɬɢ Ⱦȼɋ, ɲɢɪɢɧɵ ɢ ɫɤɨɪɨɫɬɢ ɚɝɪɟɝɚɬɚ 
 

Mt, kN Nen, ɥ.ɫ. BЩ, ɦ Vp, ɤɦ/ɱ tau_sm K, ɤɧ/ɦ ɄɊɣɬɹɝ N, ɥ.ɫ. Ȼɭɤɫ. W, ɝɚ/ɱ Gh, ɤɝ/ɝɚ ȿɚɦ.ɤɬɪ.ɬɨ ȿɪɟɝ E_upr Etsm Eup Eua ES CO2 
122,857 250,000 3,000 7,813 0,676 14,383 0,619 246,753 0,078 1,585 24,713 169,904 0,010 3,171 1235,663 233,716 3213,634 4856,097 349,639 
122,857 250,000 4,000 5,000 0,661 14,000 0,639 198,266 0,102 1,322 26,728 210,034 0,013 2,644 1336,381 175,287 3829,546 5553,905 399,881 
122,857 250,000 4,000 5,313 0,660 14,037 0,640 211,176 0,103 1,402 25,775 198,001 0,013 2,804 1288,759 175,287 3617,523 5282,388 380,332 
122,857 250,000 4,000 5,625 0,659 14,076 0,640 224,167 0,103 1,482 24,935 187,306 0,013 2,964 1246,771 175,287 3429,766 5042,108 363,032 
122,857 250,000 4,000 5,938 0,658 14,116 0,640 237,243 0,103 1,562 24,191 177,736 0,013 3,124 1209,539 175,287 3261,435 4827,133 347,554 
122,857 250,000 5,000 5,000 0,637 14,000 0,642 246,741 0,136 1,593 23,599 179,272 0,017 3,185 1179,958 140,229 3199,221 4701,882 338,536 
122,857 300,000 2,000 5,000 0,709 14,000 0,560 113,223 0,050 0,709 44,781 367,985 0,007 1,417 2239,063 350,574 7029,119 9988,164 719,148 
122,857 300,000 2,000 5,313 0,708 14,037 0,560 120,528 0,051 0,752 42,875 346,726 0,007 1,504 2143,733 350,574 6630,598 9473,142 682,066 
122,857 300,000 2,000 5,625 0,707 14,076 0,561 127,868 0,051 0,795 41,185 327,829 0,007 1,591 2059,241 350,574 6276,940 9016,180 649,165 
122,857 300,000 2,000 5,938 0,706 14,116 0,561 135,244 0,051 0,839 39,678 310,922 0,007 1,677 1983,881 350,574 5960,375 8607,435 619,735 
122,857 300,000 2,000 6,250 0,705 14,158 0,562 142,659 0,051 0,882 38,326 295,705 0,007 1,763 1916,291 350,574 5675,153 8239,493 593,243 
122,857 300,000 2,000 6,563 0,705 14,200 0,562 150,113 0,051 0,925 37,107 281,937 0,007 1,850 1855,367 350,574 5417,624 7907,358 569,330 
122,857 300,000 2,000 6,875 0,704 14,244 0,563 157,608 0,051 0,968 36,004 269,421 0,007 1,935 1800,206 350,574 5182,932 7605,075 547,565 
122,857 300,000 2,000 7,188 0,703 14,289 0,563 165,144 0,051 1,011 35,001 257,993 0,007 2,021 1750,063 350,574 4969,469 7330,127 527,769 
122,857 300,000 2,000 7,500 0,702 14,336 0,564 172,723 0,052 1,053 34,086 247,518 0,007 2,107 1704,316 350,574 4772,368 7076,889 509,536 
122,857 300,000 2,000 7,813 0,701 14,383 0,564 180,346 0,052 1,096 33,249 237,880 0,007 2,192 1662,443 350,574 4591,544 6844,640 492,814 
122,857 300,000 2,000 8,125 0,701 14,432 0,565 188,014 0,052 1,139 32,480 228,984 0,007 2,277 1624,002 350,574 4424,745 6630,590 477,402 
122,857 300,000 2,000 8,438 0,700 14,482 0,565 195,728 0,052 1,181 31,772 220,747 0,007 2,362 1588,617 350,574 4270,246 6432,553 463,144 
122,857 300,000 2,000 8,750 0,699 14,533 0,566 203,489 0,052 1,223 31,119 213,099 0,007 2,447 1555,966 350,574 4126,756 6248,848 449,917 
122,857 300,000 2,000 9,063 0,698 14,585 0,566 211,299 0,053 1,266 30,515 205,977 0,007 2,532 1525,769 350,574 3993,343 6078,201 437,631 
122,857 300,000 2,000 9,375 0,698 14,638 0,567 219,158 0,053 1,308 29,956 199,331 0,007 2,616 1497,788 350,574 3869,371 5919,686 426,217 
122,857 300,000 2,000 9,688 0,697 14,692 0,568 227,067 0,053 1,350 29,436 193,113 0,007 2,700 1471,811 350,574 3752,485 5770,689 415,490 
122,857 300,000 2,000 10,000 0,696 14,747 0,568 235,028 0,053 1,392 28,953 187,284 0,007 2,784 1447,655 350,574 3642,197 5630,501 405,396 
122,857 300,000 3,000 5,000 0,685 14,000 0,616 154,432 0,076 1,027 33,090 262,254 0,010 2,054 1654,479 233,716 4891,004 7043,517 507,133 
122,857 300,000 3,000 5,313 0,684 14,037 0,616 164,446 0,076 1,090 31,816 247,164 0,010 2,180 1590,806 233,716 4617,331 6691,206 481,767 
122,857 300,000 3,000 5,625 0,683 14,076 0,616 174,516 0,076 1,152 30,690 233,751 0,010 2,305 1534,489 233,716 4374,530 6378,800 459,274 
122,857 300,000 3,000 5,938 0,682 14,116 0,617 184,644 0,076 1,215 29,688 221,750 0,010 2,429 1484,376 233,716 4156,099 6098,380 439,083 
122,857 300,000 3,000 6,250 0,681 14,158 0,617 194,833 0,077 1,277 28,791 210,949 0,010 2,554 1439,544 233,716 3959,604 5846,376 420,939 
122,857 300,000 3,000 6,563 0,680 14,200 0,617 205,085 0,077 1,339 27,985 201,176 0,010 2,678 1399,248 233,716 3782,203 5619,031 404,570 
122,857 300,000 3,000 6,875 0,679 14,244 0,618 215,401 0,077 1,401 27,258 192,292 0,010 2,801 1362,877 233,716 3620,799 5412,495 389,700 
122,857 300,000 3,000 7,188 0,678 14,289 0,618 225,783 0,077 1,462 26,598 184,181 0,010 2,925 1329,925 233,716 3473,169 5223,925 376,123 
122,857 300,000 3,000 7,500 0,677 14,336 0,618 236,233 0,078 1,524 25,999 176,745 0,010 3,048 1299,972 233,716 3337,777 5051,268 363,691 
122,857 300,000 3,000 7,813 0,676 14,383 0,619 246,753 0,078 1,585 25,453 169,904 0,010 3,171 1272,667 233,716 3213,634 4893,101 352,303 
122,857 300,000 3,000 8,125 0,675 14,432 0,619 257,345 0,078 1,647 24,954 163,590 0,010 3,293 1247,709 233,716 3100,194 4748,512 341,893 
122,857 300,000 3,000 8,438 0,675 14,482 0,619 268,010 0,078 1,708 24,497 157,743 0,010 3,415 1224,844 233,716 2992,136 4611,864 332,054 
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122,857 300,000 3,000 8,750 0,674 14,533 0,620 278,750 0,079 1,768 24,077 152,314 0,010 3,537 1203,856 233,716 2893,113 4486,545 323,031 
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Ɉпɬɢɦɢɡɚɰɢɹ ɦɚɫɫɵ ɬɪɚɤɬɨɪɚ, ɦɨɳɧɨɫɬɢ Ⱦȼɋ, ɲɢɪɢɧɵ ɢ ɫɤɨɪɨɫɬɢ ɚɝɪɟɝɚɬɚ 
 

Mt, kN Nen, ɥ.ɫ. BЩ, ɦ Vp, ɤɦ/ɱ tau_sm K, ɤɧ/ɦ ɄɊɣɬɹɝ N, ɥ.ɫ. Ȼɭɤɫ. W, ɝɚ/ɱ Gh, ɤɝ/ɝɚ ȿɚɦ.ɤɬɪ.ɬɨ ȿɪɟɝ E_upr Etsm Eup Eua ES CO2 
122,857 300,000 3,000 9,063 0,673 14,585 0,620 289,568 0,079 1,829 23,691 147,259 0,010 3,658 1184,556 233,716 2802,261 4371,460 314,745 
122,857 300,000 4,000 5,000 0,661 14,000 0,639 198,266 0,102 1,322 27,437 210,034 0,013 2,644 1371,832 175,287 3829,546 5589,356 402,434 
122,857 300,000 4,000 5,313 0,660 14,037 0,640 211,176 0,103 1,402 26,483 198,001 0,013 2,804 1324,141 175,287 3617,523 5317,770 382,879 
122,857 300,000 4,000 5,625 0,659 14,076 0,640 224,167 0,103 1,482 25,642 187,306 0,013 2,964 1282,081 175,287 3429,766 5077,417 365,574 
122,857 300,000 4,000 5,938 0,658 14,116 0,640 237,243 0,103 1,562 24,895 177,736 0,013 3,124 1244,773 175,287 3261,435 4862,368 350,090 
122,857 300,000 4,000 6,250 0,657 14,158 0,640 250,405 0,104 1,642 24,230 169,123 0,013 3,283 1211,516 175,287 3109,153 4668,374 336,123 
122,857 300,000 4,000 6,563 0,656 14,200 0,640 263,658 0,104 1,721 23,635 161,330 0,013 3,442 1181,741 175,287 2970,658 4492,471 323,458 
122,857 300,000 4,000 6,875 0,654 14,244 0,640 277,003 0,104 1,800 23,100 154,246 0,013 3,600 1154,984 175,287 2844,546 4332,675 311,953 
122,857 300,000 4,000 7,188 0,653 14,289 0,640 290,444 0,105 1,879 22,617 147,777 0,013 3,757 1130,860 175,287 2730,078 4187,772 301,520 
122,857 300,000 5,000 5,000 0,637 14,000 0,642 246,741 0,136 1,593 24,293 179,272 0,017 3,185 1214,648 140,229 3199,221 4736,572 341,033 
122,857 300,000 5,000 5,313 0,636 14,037 0,642 262,911 0,137 1,689 23,537 169,049 0,017 3,378 1176,830 140,229 3023,469 4512,972 324,934 
122,857 300,000 5,000 5,625 0,635 14,076 0,642 279,199 0,137 1,785 22,873 159,962 0,017 3,570 1143,629 140,229 2867,234 4314,641 310,654 
122,857 300,000 5,000 5,938 0,633 14,116 0,642 295,612 0,138 1,880 22,287 151,831 0,017 3,761 1114,332 140,229 2727,466 4137,636 297,910 
122,857 350,000 2,000 5,000 0,709 14,000 0,560 113,223 0,050 0,709 45,371 367,985 0,007 1,417 2268,573 350,574 7029,119 10017,674 721,273 
122,857 350,000 2,000 5,313 0,708 14,037 0,560 120,528 0,051 0,752 43,465 346,726 0,007 1,504 2173,228 350,574 6630,598 9502,636 684,190 
122,857 350,000 2,000 5,625 0,707 14,076 0,561 127,868 0,051 0,795 41,774 327,829 0,007 1,591 2088,719 350,574 6276,940 9045,659 651,287 
122,857 350,000 2,000 5,938 0,706 14,116 0,561 135,244 0,051 0,839 40,267 310,922 0,007 1,677 2013,345 350,574 5960,375 8636,899 621,857 
122,857 350,000 2,000 6,250 0,705 14,158 0,562 142,659 0,051 0,882 38,915 295,705 0,007 1,763 1945,740 350,574 5675,153 8268,942 595,364 
122,857 350,000 2,000 6,563 0,705 14,200 0,562 150,113 0,051 0,925 37,696 281,937 0,007 1,850 1884,802 350,574 5417,624 7936,793 571,449 
122,857 350,000 2,000 6,875 0,704 14,244 0,563 157,608 0,051 0,968 36,593 269,421 0,007 1,935 1829,628 350,574 5182,932 7634,497 549,684 
122,857 350,000 2,000 7,188 0,703 14,289 0,563 165,144 0,051 1,011 35,589 257,993 0,007 2,021 1779,471 350,574 4969,469 7359,535 529,887 
122,857 350,000 2,000 7,500 0,702 14,336 0,564 172,723 0,052 1,053 34,674 247,518 0,007 2,107 1733,710 350,574 4772,368 7106,283 511,652 
122,857 350,000 2,000 7,813 0,701 14,383 0,564 180,346 0,052 1,096 33,836 237,880 0,007 2,192 1691,824 350,574 4591,544 6874,021 494,929 
122,857 350,000 2,000 8,125 0,701 14,432 0,565 188,014 0,052 1,139 33,067 228,984 0,007 2,277 1653,369 350,574 4424,745 6659,956 479,517 
122,857 350,000 2,000 8,438 0,700 14,482 0,565 195,728 0,052 1,181 32,359 220,747 0,007 2,362 1617,970 350,574 4270,246 6461,906 465,257 
122,857 350,000 2,000 8,750 0,699 14,533 0,566 203,489 0,052 1,223 31,706 213,099 0,007 2,447 1585,303 350,574 4126,756 6278,186 452,029 
122,857 350,000 2,000 9,063 0,698 14,585 0,566 211,299 0,053 1,266 31,102 205,977 0,007 2,532 1555,092 350,574 3993,343 6107,524 439,742 
122,857 350,000 2,000 9,375 0,698 14,638 0,567 219,158 0,053 1,308 30,542 199,331 0,007 2,616 1527,095 350,574 3869,371 5948,993 428,328 
122,857 350,000 2,000 9,688 0,697 14,692 0,568 227,067 0,053 1,350 30,022 193,113 0,007 2,700 1501,102 350,574 3752,485 5799,980 417,599 
122,857 350,000 2,000 10,000 0,696 14,747 0,568 235,028 0,053 1,392 29,539 187,284 0,007 2,784 1476,929 350,574 3642,197 5659,775 407,504 
122,857 350,000 3,000 5,000 0,685 14,000 0,616 154,432 0,076 1,027 33,619 262,254 0,010 2,054 1680,936 233,716 4891,004 7069,974 509,038 
122,857 350,000 3,000 5,313 0,684 14,037 0,616 164,446 0,076 1,090 32,344 247,164 0,010 2,180 1617,225 233,716 4617,331 6717,625 483,669 
122,857 350,000 3,000 5,625 0,683 14,076 0,616 174,516 0,076 1,152 31,217 233,751 0,010 2,305 1560,871 233,716 4374,530 6405,182 461,173 
122,857 350,000 3,000 5,938 0,682 14,116 0,617 184,644 0,076 1,215 30,214 221,750 0,010 2,429 1510,720 233,716 4156,099 6124,724 440,980 
122,857 350,000 3,000 6,250 0,681 14,158 0,617 194,833 0,077 1,277 29,317 210,949 0,010 2,554 1465,850 233,716 3959,604 5872,682 422,833 
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122,857 350,000 3,000 6,563 0,680 14,200 0,617 205,085 0,077 1,339 28,510 201,176 0,010 2,678 1425,514 233,716 3782,203 5645,297 406,461 
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Ɉпɬɢɦɢɡɚɰɢɹ ɦɚɫɫɵ ɬɪɚɤɬɨɪɚ, ɦɨɳɧɨɫɬɢ Ⱦȼɋ, ɲɢɪɢɧɵ ɢ ɫɤɨɪɨɫɬɢ ɚɝɪɟɝɚɬɚ 
 

Mt,kN Nen, ɥ.ɫ. BЩ, ɦ Vp, ɤɦ/ɱ tau_sm K, ɤɧ/ɦ ɄɊɣɬɹɝ N, ɥ.ɫ. Ȼɭɤɫ. W, ɝɚ/ɱ Gh, ɤɝ/ɝɚ ȿɚɦ.ɤɬɪ.ɬɨ ȿɪɟɝ E_upr Etsm Eup Eua ES CO2 
122,857 350,000 3,000 6,875 0,679 14,244 0,618 215,401 0,077 1,401 27,782 192,292 0,010 2,801 1389,102 233,716 3620,799 5438,721 391,588 
122,857 350,000 3,000 7,188 0,678 14,289 0,618 225,783 0,077 1,462 27,122 184,181 0,010 2,925 1356,109 233,716 3473,169 5250,110 378,008 
122,857 350,000 3,000 7,500 0,677 14,336 0,618 236,233 0,078 1,524 26,522 176,745 0,010 3,048 1326,114 233,716 3337,777 5077,409 365,573 
122,857 350,000 3,000 7,813 0,676 14,383 0,619 246,753 0,078 1,585 25,975 169,904 0,010 3,171 1298,764 233,716 3213,634 4919,199 354,182 
122,857 350,000 3,000 8,125 0,675 14,432 0,619 257,345 0,078 1,647 25,475 163,590 0,010 3,293 1273,761 233,716 3100,194 4774,564 343,769 
122,857 350,000 3,000 8,438 0,675 14,482 0,619 268,010 0,078 1,708 25,017 157,743 0,010 3,415 1250,849 233,716 2992,136 4637,869 333,927 
122,857 350,000 3,000 8,750 0,674 14,533 0,620 278,750 0,079 1,768 24,596 152,314 0,010 3,537 1229,812 233,716 2893,113 4512,501 324,900 
122,857 350,000 3,000 9,063 0,673 14,585 0,620 289,568 0,079 1,829 24,209 147,259 0,010 3,658 1210,460 233,716 2802,261 4397,364 316,610 
122,857 350,000 3,000 9,375 0,672 14,638 0,620 300,464 0,079 1,890 23,853 142,541 0,010 3,779 1192,631 233,716 2714,635 4287,312 308,686 
122,857 350,000 3,000 9,688 0,671 14,692 0,621 311,441 0,080 1,950 23,524 138,128 0,010 3,900 1176,184 233,716 2636,258 4188,196 301,550 
122,857 350,000 3,000 10,000 0,670 14,747 0,621 322,500 0,080 2,010 23,220 133,991 0,010 4,020 1160,994 233,716 2558,526 4091,256 294,570 
122,857 350,000 4,000 5,000 0,661 14,000 0,639 198,266 0,102 1,322 27,938 210,034 0,013 2,644 1396,895 175,287 3829,546 5614,419 404,238 
122,857 350,000 4,000 5,313 0,660 14,037 0,640 211,176 0,103 1,402 26,983 198,001 0,013 2,804 1349,139 175,287 3617,523 5342,767 384,679 
122,857 350,000 4,000 5,625 0,659 14,076 0,640 224,167 0,103 1,482 26,140 187,306 0,013 2,964 1307,011 175,287 3429,766 5102,348 367,369 
122,857 350,000 4,000 5,938 0,658 14,116 0,640 237,243 0,103 1,562 25,393 177,736 0,013 3,124 1269,635 175,287 3261,435 4887,229 351,880 
122,857 350,000 4,000 6,250 0,657 14,158 0,640 250,405 0,104 1,642 24,726 169,123 0,013 3,283 1236,306 175,287 3109,153 4693,165 337,908 
122,857 350,000 4,000 6,563 0,656 14,200 0,640 263,658 0,104 1,721 24,129 161,330 0,013 3,442 1206,458 175,287 2970,658 4517,187 325,237 
122,857 350,000 4,000 6,875 0,654 14,244 0,640 277,003 0,104 1,800 23,592 154,246 0,013 3,600 1179,624 175,287 2844,546 4357,315 313,727 
122,857 350,000 4,000 7,188 0,653 14,289 0,640 290,444 0,105 1,879 23,108 147,777 0,013 3,757 1155,420 175,287 2730,078 4212,333 303,288 
122,857 350,000 4,000 7,500 0,652 14,336 0,641 303,984 0,105 1,957 22,671 141,848 0,013 3,914 1133,527 175,287 2627,040 4081,629 293,877 
122,857 350,000 4,000 7,813 0,651 14,383 0,641 317,625 0,106 2,035 22,274 136,393 0,013 4,071 1113,677 175,287 2528,457 3957,898 284,969 
122,857 350,000 4,000 8,125 0,650 14,432 0,641 331,371 0,106 2,113 21,913 131,358 0,013 4,227 1095,641 175,287 2439,806 3846,332 276,936 
122,857 350,000 4,000 8,438 0,649 14,482 0,641 345,223 0,106 2,191 21,585 126,696 0,013 4,382 1079,226 175,287 2356,817 3742,422 269,454 
122,857 350,000 5,000 5,000 0,637 14,000 0,642 246,741 0,136 1,593 24,782 179,272 0,017 3,185 1239,113 140,229 3199,221 4761,038 342,795 
122,857 350,000 5,000 5,313 0,636 14,037 0,642 262,911 0,137 1,689 24,024 169,049 0,017 3,378 1201,195 140,229 3023,469 4537,337 326,688 
122,857 350,000 5,000 5,625 0,635 14,076 0,642 279,199 0,137 1,785 23,358 159,962 0,017 3,570 1167,889 140,229 2867,234 4338,900 312,401 
122,857 350,000 5,000 5,938 0,633 14,116 0,642 295,612 0,138 1,880 22,770 151,831 0,017 3,761 1138,482 140,229 2727,466 4161,786 299,649 
122,857 350,000 5,000 6,250 0,632 14,158 0,642 312,153 0,138 1,976 22,248 144,514 0,017 3,951 1112,403 140,229 2602,316 4003,431 288,247 
122,857 350,000 5,000 6,563 0,631 14,200 0,642 328,827 0,139 2,071 21,784 137,893 0,017 4,141 1089,192 140,229 2488,928 3860,401 277,949 
122,857 350,000 5,000 6,875 0,630 14,244 0,641 345,640 0,140 2,165 21,369 131,875 0,017 4,330 1068,472 140,229 2383,432 3728,355 268,442 
122,857 400,000 2,000 5,000 0,709 14,000 0,560 113,223 0,050 0,709 45,812 367,985 0,007 1,417 2290,611 350,574 7029,119 10039,712 722,859 
122,857 400,000 2,000 5,313 0,708 14,037 0,560 120,528 0,051 0,752 43,905 346,726 0,007 1,504 2195,248 350,574 6630,598 9524,656 685,775 
122,857 400,000 2,000 5,625 0,707 14,076 0,561 127,868 0,051 0,795 42,214 327,829 0,007 1,591 2110,722 350,574 6276,940 9067,662 652,872 
122,857 400,000 2,000 5,938 0,706 14,116 0,561 135,244 0,051 0,839 40,707 310,922 0,007 1,677 2035,330 350,574 5960,375 8658,885 623,440 
122,857 400,000 2,000 6,250 0,705 14,158 0,562 142,659 0,051 0,882 39,354 295,705 0,007 1,763 1967,709 350,574 5675,153 8290,911 596,946 



 136 

122,857 400,000 2,000 6,563 0,705 14,200 0,562 150,113 0,051 0,925 38,135 281,937 0,007 1,850 1906,755 350,574 5417,624 7958,746 573,030 
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Ɉпɬɢɦɢɡɚɰɢɹ ɦɚɫɫɵ ɬɪɚɤɬɨɪɚ, ɦɨɳɧɨɫɬɢ Ⱦȼɋ, ɲɢɪɢɧɵ ɢ ɫɤɨɪɨɫɬɢ ɚɝɪɟɝɚɬɚ 
 

Mt, kN Nen, ɥ.ɫ. BЩ, ɦ Vp, ɤɦ/ɱ tau_sm K, ɤɧ/ɦ ɄɊɣɬɹɝ N, ɥ.ɫ. Ȼɭɤɫ. W, ɝɚ/ɱ Gh, ɤɝ/ɝɚ ȿɚɦ.ɤɬɪ.ɬɨ ȿɪɟɝ E_upr Etsm Eup Eua ES CO2 
122,857 400,000 2,000 6,875 0,704 14,244 0,563 157,608 0,051 0,968 37,031 269,421 0,007 1,935 1851,564 350,574 5182,932 7656,433 551,263 
122,857 400,000 2,000 7,188 0,703 14,289 0,563 165,144 0,051 1,011 36,028 257,993 0,007 2,021 1801,391 350,574 4969,469 7381,455 531,465 
122,857 400,000 2,000 7,500 0,702 14,336 0,564 172,723 0,052 1,053 35,112 247,518 0,007 2,107 1755,614 350,574 4772,368 7128,187 513,229 
122,857 400,000 2,000 7,813 0,701 14,383 0,564 180,346 0,052 1,096 34,274 237,880 0,007 2,192 1713,711 350,574 4591,544 6895,908 496,505 
122,857 400,000 2,000 8,125 0,701 14,432 0,565 188,014 0,052 1,139 33,505 228,984 0,007 2,277 1675,240 350,574 4424,745 6681,827 481,092 
122,857 400,000 2,000 8,438 0,700 14,482 0,565 195,728 0,052 1,181 32,796 220,747 0,007 2,362 1639,824 350,574 4270,246 6483,760 466,831 
122,857 400,000 2,000 8,750 0,699 14,533 0,566 203,489 0,052 1,223 32,143 213,099 0,007 2,447 1607,141 350,574 4126,756 6300,023 453,602 
122,857 400,000 2,000 9,063 0,698 14,585 0,566 211,299 0,053 1,266 31,538 205,977 0,007 2,532 1576,913 350,574 3993,343 6129,345 441,313 
122,857 400,000 2,000 9,375 0,698 14,638 0,567 219,158 0,053 1,308 30,978 199,331 0,007 2,616 1548,898 350,574 3869,371 5970,796 429,897 
122,857 400,000 2,000 9,688 0,697 14,692 0,568 227,067 0,053 1,350 30,458 193,113 0,007 2,700 1522,887 350,574 3752,485 5821,765 419,167 
122,857 400,000 2,000 10,000 0,696 14,747 0,568 235,028 0,053 1,392 29,974 187,284 0,007 2,784 1498,696 350,574 3642,197 5681,542 409,071 
122,857 400,000 3,000 5,000 0,685 14,000 0,616 154,432 0,076 1,027 34,013 262,254 0,010 2,054 1700,663 233,716 4891,004 7089,701 510,459 
122,857 400,000 3,000 5,313 0,684 14,037 0,616 164,446 0,076 1,090 32,738 247,164 0,010 2,180 1636,918 233,716 4617,331 6737,318 485,087 
122,857 400,000 3,000 5,625 0,683 14,076 0,616 174,516 0,076 1,152 31,611 233,751 0,010 2,305 1580,528 233,716 4374,530 6424,839 462,588 
122,857 400,000 3,000 5,938 0,682 14,116 0,617 184,644 0,076 1,215 30,607 221,750 0,010 2,429 1530,342 233,716 4156,099 6144,346 442,393 
122,857 400,000 3,000 6,250 0,681 14,158 0,617 194,833 0,077 1,277 29,709 210,949 0,010 2,554 1485,436 233,716 3959,604 5892,268 424,243 
122,857 400,000 3,000 6,563 0,680 14,200 0,617 205,085 0,077 1,339 28,901 201,176 0,010 2,678 1445,065 233,716 3782,203 5664,847 407,869 
122,857 400,000 3,000 6,875 0,679 14,244 0,618 215,401 0,077 1,401 28,172 192,292 0,010 2,801 1408,616 233,716 3620,799 5458,234 392,993 
122,857 400,000 3,000 7,188 0,678 14,289 0,618 225,783 0,077 1,462 27,512 184,181 0,010 2,925 1375,585 233,716 3473,169 5269,585 379,410 
122,857 400,000 3,000 7,500 0,677 14,336 0,618 236,233 0,078 1,524 26,911 176,745 0,010 3,048 1345,551 233,716 3337,777 5096,846 366,973 
122,857 400,000 3,000 7,813 0,676 14,383 0,619 246,753 0,078 1,585 26,363 169,904 0,010 3,171 1318,162 233,716 3213,634 4938,596 355,579 
122,857 400,000 3,000 8,125 0,675 14,432 0,619 257,345 0,078 1,647 25,862 163,590 0,010 3,293 1293,118 233,716 3100,194 4793,920 345,162 
122,857 400,000 3,000 8,438 0,675 14,482 0,619 268,010 0,078 1,708 25,403 157,743 0,010 3,415 1270,164 233,716 2992,136 4657,184 335,317 
122,857 400,000 3,000 8,750 0,674 14,533 0,620 278,750 0,079 1,768 24,982 152,314 0,010 3,537 1249,083 233,716 2893,113 4531,773 326,288 
122,857 400,000 3,000 9,063 0,673 14,585 0,620 289,568 0,079 1,829 24,594 147,259 0,010 3,658 1229,687 233,716 2802,261 4416,591 317,995 
122,857 400,000 3,000 9,375 0,672 14,638 0,620 300,464 0,079 1,890 24,236 142,541 0,010 3,779 1211,812 233,716 2714,635 4306,493 310,067 
122,857 400,000 3,000 9,688 0,671 14,692 0,621 311,441 0,080 1,950 23,906 138,128 0,010 3,900 1195,316 233,716 2636,258 4207,329 302,928 
122,857 400,000 3,000 10,000 0,670 14,747 0,621 322,500 0,080 2,010 23,602 133,991 0,010 4,020 1180,077 233,716 2558,526 4110,339 295,944 
122,857 400,000 4,000 5,000 0,661 14,000 0,639 198,266 0,102 1,322 28,311 210,034 0,013 2,644 1415,554 175,287 3829,546 5633,078 405,582 
122,857 400,000 4,000 5,313 0,660 14,037 0,640 211,176 0,103 1,402 27,355 198,001 0,013 2,804 1367,740 175,287 3617,523 5361,369 386,019 
122,857 400,000 4,000 5,625 0,659 14,076 0,640 224,167 0,103 1,482 26,511 187,306 0,013 2,964 1325,555 175,287 3429,766 5120,891 368,704 
122,857 400,000 4,000 5,938 0,658 14,116 0,640 237,243 0,103 1,562 25,762 177,736 0,013 3,124 1288,119 175,287 3261,435 4905,713 353,211 
122,857 400,000 4,000 6,250 0,657 14,158 0,640 250,405 0,104 1,642 25,095 169,123 0,013 3,283 1254,729 175,287 3109,153 4711,588 339,234 
122,857 400,000 4,000 6,563 0,656 14,200 0,640 263,658 0,104 1,721 24,496 161,330 0,013 3,442 1224,818 175,287 2970,658 4535,548 326,559 
122,857 400,000 4,000 6,875 0,654 14,244 0,640 277,003 0,104 1,800 23,958 154,246 0,013 3,600 1197,920 175,287 2844,546 4375,611 315,044 
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122,857 400,000 4,000 7,188 0,653 14,289 0,640 290,444 0,105 1,879 23,473 147,777 0,013 3,757 1173,649 175,287 2730,078 4230,562 304,600 
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Ɉпɬɢɦɢɡɚɰɢɹ ɦɚɫɫɵ ɬɪɚɤɬɨɪɚ, ɦɨɳɧɨɫɬɢ Ⱦȼɋ, ɲɢɪɢɧɵ ɢ ɫɤɨɪɨɫɬɢ ɚɝɪɟɝɚɬɚ 
 

Mt, kN Nen, ɥ.ɫ. BЩ, ɦ Vp, ɤɦ/ɱ tau_sm K, ɤɧ/ɦ ɄɊɣɬɹɝ N, ɥ.ɫ. Ȼɭɤɫ. W, ɝɚ/ɱ Gh, ɤɝ/ɝɚ ȿɚɦ.ɤɬɪ.ɬɨ ȿɪɟɝ E_upr Etsm Eup Eua ES CO2 
122,857 400,000 4,000 7,500 0,652 14,336 0,641 303,984 0,105 1,957 23,034 141,848 0,013 3,914 1151,688 175,287 2627,040 4099,790 295,185 
122,857 400,000 4,000 7,813 0,651 14,383 0,641 317,625 0,106 2,035 22,635 136,393 0,013 4,071 1131,766 175,287 2528,457 3975,987 286,271 
122,857 400,000 4,000 8,125 0,650 14,432 0,641 331,371 0,106 2,113 22,273 131,358 0,013 4,227 1113,656 175,287 2439,806 3864,346 278,233 
122,857 400,000 4,000 8,438 0,649 14,482 0,641 345,223 0,106 2,191 21,943 126,696 0,013 4,382 1097,164 175,287 2356,817 3760,360 270,746 
122,857 400,000 4,000 8,750 0,648 14,533 0,641 359,184 0,107 2,269 21,643 122,366 0,013 4,537 1082,126 175,287 2280,153 3664,483 263,843 
122,857 400,000 4,000 9,063 0,647 14,585 0,641 373,258 0,107 2,346 21,368 118,336 0,013 4,692 1068,397 175,287 2208,030 3574,755 257,382 
122,857 400,000 4,000 9,375 0,646 14,638 0,641 387,447 0,108 2,423 21,117 114,574 0,013 4,846 1055,855 175,287 2142,633 3493,208 251,511 
122,857 400,000 5,000 5,000 0,637 14,000 0,642 246,741 0,136 1,593 25,146 179,272 0,017 3,185 1257,298 140,229 3199,221 4779,222 344,104 
122,857 400,000 5,000 5,313 0,636 14,037 0,642 262,911 0,137 1,689 24,386 169,049 0,017 3,378 1219,294 140,229 3023,469 4555,436 327,991 
122,857 400,000 5,000 5,625 0,635 14,076 0,642 279,199 0,137 1,785 23,718 159,962 0,017 3,570 1185,900 140,229 2867,234 4356,912 313,698 
122,857 400,000 5,000 5,938 0,633 14,116 0,642 295,612 0,138 1,880 23,128 151,831 0,017 3,761 1156,403 140,229 2727,466 4179,707 300,939 
122,857 400,000 5,000 6,250 0,632 14,158 0,642 312,153 0,138 1,976 22,605 144,514 0,017 3,951 1130,231 140,229 2602,316 4021,258 289,531 
122,857 400,000 5,000 6,563 0,631 14,200 0,642 328,827 0,139 2,071 22,138 137,893 0,017 4,141 1106,923 140,229 2488,928 3878,131 279,225 
122,857 400,000 5,000 6,875 0,630 14,244 0,641 345,640 0,140 2,165 21,722 131,875 0,017 4,330 1086,101 140,229 2383,432 3745,984 269,711 
122,857 450,000 2,000 5,000 0,709 14,000 0,560 113,223 0,050 0,709 46,154 367,985 0,007 1,417 2307,696 350,574 7029,119 10056,797 724,089 
122,857 450,000 2,000 5,313 0,708 14,037 0,560 120,528 0,051 0,752 44,246 346,726 0,007 1,504 2212,316 350,574 6630,598 9541,724 687,004 
122,857 450,000 2,000 5,625 0,707 14,076 0,561 127,868 0,051 0,795 42,555 327,829 0,007 1,591 2127,773 350,574 6276,940 9084,713 654,099 
122,857 450,000 2,000 5,938 0,706 14,116 0,561 135,244 0,051 0,839 41,047 310,922 0,007 1,677 2052,365 350,574 5960,375 8675,919 624,666 
122,857 450,000 2,000 6,250 0,705 14,158 0,562 142,659 0,051 0,882 39,695 295,705 0,007 1,763 1984,727 350,574 5675,153 8307,929 598,171 
122,857 450,000 2,000 6,563 0,705 14,200 0,562 150,113 0,051 0,925 38,475 281,937 0,007 1,850 1923,756 350,574 5417,624 7975,748 574,254 
122,857 450,000 2,000 6,875 0,704 14,244 0,563 157,608 0,051 0,968 37,371 269,421 0,007 1,935 1868,550 350,574 5182,932 7673,418 552,486 
122,857 450,000 2,000 7,188 0,703 14,289 0,563 165,144 0,051 1,011 36,367 257,993 0,007 2,021 1818,361 350,574 4969,469 7398,425 532,687 
122,857 450,000 2,000 7,500 0,702 14,336 0,564 172,723 0,052 1,053 35,451 247,518 0,007 2,107 1772,568 350,574 4772,368 7145,140 514,450 
122,857 450,000 2,000 7,813 0,701 14,383 0,564 180,346 0,052 1,096 34,613 237,880 0,007 2,192 1730,649 350,574 4591,544 6912,846 497,725 
122,857 450,000 2,000 8,125 0,701 14,432 0,565 188,014 0,052 1,139 33,843 228,984 0,007 2,277 1692,161 350,574 4424,745 6698,749 482,310 
122,857 450,000 2,000 8,438 0,700 14,482 0,565 195,728 0,052 1,181 33,135 220,747 0,007 2,362 1656,729 350,574 4270,246 6500,665 468,048 
122,857 450,000 2,000 8,750 0,699 14,533 0,566 203,489 0,052 1,223 32,481 213,099 0,007 2,447 1624,030 350,574 4126,756 6316,912 454,818 
122,857 450,000 2,000 9,063 0,698 14,585 0,566 211,299 0,053 1,266 31,876 205,977 0,007 2,532 1593,785 350,574 3993,343 6146,217 442,528 
122,857 450,000 2,000 9,375 0,698 14,638 0,567 219,158 0,053 1,308 31,315 199,331 0,007 2,616 1565,753 350,574 3869,371 5987,652 431,111 
122,857 450,000 2,000 9,688 0,697 14,692 0,568 227,067 0,053 1,350 30,795 193,113 0,007 2,700 1539,725 350,574 3752,485 5838,604 420,379 
122,857 450,000 2,000 10,000 0,696 14,747 0,568 235,028 0,053 1,392 30,310 187,284 0,007 2,784 1515,516 350,574 3642,197 5698,362 410,282 
122,857 450,000 3,000 5,000 0,685 14,000 0,616 154,432 0,076 1,027 34,319 262,254 0,010 2,054 1715,940 233,716 4891,004 7104,978 511,558 
122,857 450,000 3,000 5,313 0,684 14,037 0,616 164,446 0,076 1,090 33,043 247,164 0,010 2,180 1652,163 233,716 4617,331 6752,564 486,185 
122,857 450,000 3,000 5,625 0,683 14,076 0,616 174,516 0,076 1,152 31,915 233,751 0,010 2,305 1595,743 233,716 4374,530 6440,054 463,684 
122,857 450,000 3,000 5,938 0,682 14,116 0,617 184,644 0,076 1,215 30,910 221,750 0,010 2,429 1545,525 233,716 4156,099 6159,529 443,486 
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122,857 450,000 3,000 6,250 0,681 14,158 0,617 194,833 0,077 1,277 30,012 210,949 0,010 2,554 1500,588 233,716 3959,604 5907,419 425,334 
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Ɉпɬɢɦɢɡɚɰɢɹ ɦɚɫɫɵ ɬɪɚɤɬɨɪɚ, ɦɨɳɧɨɫɬɢ Ⱦȼɋ, ɲɢɪɢɧɵ ɢ ɫɤɨɪɨɫɬɢ ɚɝɪɟɝɚɬɚ 
 

Mt, kN Nen, ɥ.ɫ. BЩ, ɦ Vp, ɤɦ/ɱ tau_sm K, ɤɧ/ɦ ɄɊɣɬɹɝ N, ɥ.ɫ. Ȼɭɤɫ. W, ɝɚ/ɱ Gh, ɤɝ/ɝɚ ȿɚɦ.ɤɬɪ.ɬɨ ȿɪɟɝ E_upr Etsm Eup Eua ES CO2 
122,857 450,000 3,000 6,563 0,680 14,200 0,617 205,085 0,077 1,339 29,204 201,176 0,010 2,678 1460,184 233,716 3782,203 5679,966 408,958 
122,857 450,000 3,000 6,875 0,679 14,244 0,618 215,401 0,077 1,401 28,474 192,292 0,010 2,801 1423,702 233,716 3620,799 5473,321 394,079 
122,857 450,000 3,000 7,188 0,678 14,289 0,618 225,783 0,077 1,462 27,813 184,181 0,010 2,925 1390,638 233,716 3473,169 5284,639 380,494 
122,857 450,000 3,000 7,500 0,677 14,336 0,618 236,233 0,078 1,524 27,211 176,745 0,010 3,048 1360,571 233,716 3337,777 5111,866 368,054 
122,857 450,000 3,000 7,813 0,676 14,383 0,619 246,753 0,078 1,585 26,663 169,904 0,010 3,171 1333,147 233,716 3213,634 4953,581 356,658 
122,857 450,000 3,000 8,125 0,675 14,432 0,619 257,345 0,078 1,647 26,161 163,590 0,010 3,293 1308,068 233,716 3100,194 4808,870 346,239 
122,857 450,000 3,000 8,438 0,675 14,482 0,619 268,010 0,078 1,708 25,702 157,743 0,010 3,415 1285,078 233,716 2992,136 4672,098 336,391 
122,857 450,000 3,000 8,750 0,674 14,533 0,620 278,750 0,079 1,768 25,279 152,314 0,010 3,537 1263,960 233,716 2893,113 4546,649 327,359 
122,857 450,000 3,000 9,063 0,673 14,585 0,620 289,568 0,079 1,829 24,891 147,259 0,010 3,658 1244,525 233,716 2802,261 4431,430 319,063 
122,857 450,000 3,000 9,375 0,672 14,638 0,620 300,464 0,079 1,890 24,532 142,541 0,010 3,779 1226,611 233,716 2714,635 4321,292 311,133 
122,857 450,000 3,000 9,688 0,671 14,692 0,621 311,441 0,080 1,950 24,202 138,128 0,010 3,900 1210,075 233,716 2636,258 4222,088 303,990 
122,857 450,000 3,000 10,000 0,670 14,747 0,621 322,500 0,080 2,010 23,896 133,991 0,010 4,020 1194,794 233,716 2558,526 4125,056 297,004 
122,857 450,000 4,000 5,000 0,661 14,000 0,639 198,266 0,102 1,322 28,600 210,034 0,013 2,644 1429,986 175,287 3829,546 5647,510 406,621 
122,857 450,000 4,000 5,313 0,660 14,037 0,640 211,176 0,103 1,402 27,642 198,001 0,013 2,804 1382,124 175,287 3617,523 5375,753 387,054 
122,857 450,000 4,000 5,625 0,659 14,076 0,640 224,167 0,103 1,482 26,798 187,306 0,013 2,964 1339,889 175,287 3429,766 5135,225 369,736 
122,857 450,000 4,000 5,938 0,658 14,116 0,640 237,243 0,103 1,562 26,048 177,736 0,013 3,124 1302,402 175,287 3261,435 4919,996 354,240 
122,857 450,000 4,000 6,250 0,657 14,158 0,640 250,405 0,104 1,642 25,379 169,123 0,013 3,283 1268,961 175,287 3109,153 4725,819 340,259 
122,857 450,000 4,000 6,563 0,656 14,200 0,640 263,658 0,104 1,721 24,780 161,330 0,013 3,442 1238,997 175,287 2970,658 4549,726 327,580 
122,857 450,000 4,000 6,875 0,654 14,244 0,640 277,003 0,104 1,800 24,241 154,246 0,013 3,600 1212,044 175,287 2844,546 4389,735 316,061 
122,857 450,000 4,000 7,188 0,653 14,289 0,640 290,444 0,105 1,879 23,754 147,777 0,013 3,757 1187,718 175,287 2730,078 4244,630 305,613 
122,857 450,000 4,000 7,500 0,652 14,336 0,641 303,984 0,105 1,957 23,314 141,848 0,013 3,914 1165,699 175,287 2627,040 4113,801 296,194 
122,857 450,000 4,000 7,813 0,651 14,383 0,641 317,625 0,106 2,035 22,914 136,393 0,013 4,071 1145,717 175,287 2528,457 3989,938 287,276 
122,857 450,000 4,000 8,125 0,650 14,432 0,641 331,371 0,106 2,113 22,551 131,358 0,013 4,227 1127,546 175,287 2439,806 3878,237 279,233 
122,857 450,000 4,000 8,438 0,649 14,482 0,641 345,223 0,106 2,191 22,220 126,696 0,013 4,382 1110,992 175,287 2356,817 3774,187 271,741 
122,857 450,000 4,000 8,750 0,648 14,533 0,641 359,184 0,107 2,269 21,918 122,366 0,013 4,537 1095,888 175,287 2280,153 3678,245 264,834 
122,857 450,000 4,000 9,063 0,647 14,585 0,641 373,258 0,107 2,346 21,642 118,336 0,013 4,692 1082,092 175,287 2208,030 3588,450 258,368 
122,857 450,000 4,000 9,375 0,646 14,638 0,641 387,447 0,108 2,423 21,390 114,574 0,013 4,846 1069,480 175,287 2142,633 3506,833 252,492 
122,857 450,000 4,000 9,688 0,645 14,692 0,642 401,753 0,108 2,500 21,159 111,054 0,013 5,000 1057,944 175,287 2078,064 3427,362 246,770 
122,857 450,000 4,000 10,000 0,644 14,747 0,642 416,180 0,109 2,576 20,948 107,755 0,013 5,153 1047,391 175,287 2021,033 3356,631 241,677 
122,857 450,000 5,000 5,000 0,637 14,000 0,642 246,741 0,136 1,593 25,427 179,272 0,017 3,185 1271,346 140,229 3199,221 4793,270 345,115 
122,857 450,000 5,000 5,313 0,636 14,037 0,642 262,911 0,137 1,689 24,665 169,049 0,017 3,378 1233,271 140,229 3023,469 4569,413 328,998 
122,857 450,000 5,000 5,625 0,635 14,076 0,642 279,199 0,137 1,785 23,996 159,962 0,017 3,570 1199,805 140,229 2867,234 4370,817 314,699 
122,857 450,000 5,000 5,938 0,633 14,116 0,642 295,612 0,138 1,880 23,405 151,831 0,017 3,761 1170,232 140,229 2727,466 4193,537 301,935 
122,857 450,000 5,000 6,250 0,632 14,158 0,642 312,153 0,138 1,976 22,880 144,514 0,017 3,951 1143,983 140,229 2602,316 4035,010 290,521 
122,857 450,000 5,000 6,563 0,631 14,200 0,642 328,827 0,139 2,071 22,412 137,893 0,017 4,141 1120,595 140,229 2488,928 3891,803 280,210 
122,857 450,000 5,000 6,875 0,630 14,244 0,641 345,640 0,140 2,165 21,994 131,875 0,017 4,330 1099,690 140,229 2383,432 3759,573 270,689 
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Ɋɚɫɱɟɬɵ ɡɚɤɨɧɱɟɧɵ 
 

 

 

Mt, kN N, ɥ.ɫ. BЩ, ɦ Vp, ɤɦ/ɱ ES CO 

100,000 344,987 4,000 8,438 3680,447 264,992 

122,857 416,180 4,000 10,000 3356,631 241,677 

145,714 519,017 5,000 10,000 2982,516 214,741 

168,571 536,771 6,000 8,750 2959,930 213,115 

191,429 540,277 6,000 8,750 3013,627 216,981 

214,286 546,577 6,000 8,750 3070,550 221,080 

237,143 536,730 7,000 7,500 3129,194 225,302 

260,000 542,935 7,000 7,500 3174,341 228,553 


