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ɧɚ ɩɨɥɟɡɧɭɸ ɦɨɞɟɥɶ, ɫɜɟɬɨɞɢɨɞɧɵɣ ɢɫɬɨɱɧɢɤ ɭɡɤɨɧɚɩɪɚɜɥɟɧɧɨɝɨ ɫɜɟɬɨɜɨɝɨ ɩɭɱɤɚ 
[2]. 

Ɇɨɞɟɪɧɢɡɚɰɢɹ ɢ ɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɟ ɬɪɚɫɫɨɜɵɯ ɝɚɡɨɚɧɚɥɢɡɚɬɨɪɨɜ, ɧɚ ɨɫɧɨɜɟ 
ɦɟɬɨɞɚ ȾɈȺɋ, ɨɬɤɪɵɜɚɟɬ ɪɹɞ ɩɟɪɫɩɟɤɬɢɜɧɵɯ ɧɚɩɪɚɜɥɟɧɢɣ:  

 ȼɨɡɦɨɠɧɨɫɬɶ ɢɡɦɟɪɟɧɢɹ ɤɨɧɰɟɧɬɪɚɰɢɣ ɪɚɧɟɟ ɧɟ ɢɡɦɟɪɹɜɲɢɯɫɹ ɝɚɡɨɜ ɢ 
ɢɫɫɥɟɞɨɜɚɧɢɹ ɩɪɨɰɟɫɫɨɜ ɢɯ ɬɪɚɧɫɮɨɪɦɚɰɢɢ (ɪɚɧɟɟ ɧɟ ɢɡɦɟɪɹɟɦɵɟ ɝɚɡɵ 
(ɩɨɥɢɰɢɤɥɢɱɟɫɤɢɟ ɚɪɨɦɚɬɢɱɟɫɤɢɟ ɭɝɥɟɜɨɞɨɪɨɞɵ, ɚɤɪɨɥɟɢɧ, ɤɟɬɨɧɵ ɢ ɞɪ., 
ɞɢɦɟɪɵ O2-O2, O2-N2)). 

 Ɍɨɦɨɝɪɚɮɢɱɟɫɤɢɟ ɜɨɡɦɨɠɧɨɫɬɢ (2D ɢ 3D ɤɚɪɬɵ, ɩɟɪɟɫɟɤɚɸɳɢɟɫɹ ɩɭɱɤɢ, 
ɧɟɫɤɨɥɶɤɨ ɩɪɢɛɨɪɨɜ). 

 ɂɡɦɟɪɟɧɢɹ ɫ ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɵɦ ɪɚɡɪɟɲɟɧɢɟɦ (DOAS LIDAR) [3]. 
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ȼɜɟɞɟɧɢɟ 
ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɋɈ2 ɥɚɡɟɪɵ ɫ ɦɚɥɨɣ ɞɥɢɬɟɥɶɧɨɫɬɶɸ ɢɦɩɭɥɶɫɚ ɢɡɥɭɱɟɧɢɹ 

ɧɚɯɨɞɹɬ ɲɢɪɨɤɨɟ ɩɪɢɦɟɧɟɧɢɟ ɜ ɪɚɡɥɢɱɧɵɯ ɧɚɭɱɧɵɯ ɢ ɩɪɚɤɬɢɱɟɫɤɢɯ ɩɪɢɥɨɠɟɧɢɹɯ: 
ɡɨɧɞɢɪɨɜɚɧɢɟ ɚɬɦɨɫɮɟɪɵ, ɧɚɤɚɱɤɚ ɚɤɬɢɜɧɵɯ ɫɪɟɞ ɝɟɧɟɪɢɪɭɸɳɢɯ ɜ ɞɚɥɶɧɟɦ ɂɄ-
ɞɢɚɩɚɡɨɧɟ,  ɧɟɥɢɧɟɣɧɨɟ ɩɪɟɨɛɪɚɡɨɜɚɧɢɟ  ɢɡɥɭɱɟɧɢɹ ɜ ɬɟɪɚɝɟɪɰɨɜɵɣ ɜɨɥɧɨɜɨɣ 
ɞɢɚɩɚɡɨɧ, ɥɚɡɟɪɧɨɟ ɪɚɡɞɟɥɟɧɢɟ ɢɡɨɬɨɩɨɜ, ɧɟɥɢɧɟɣɧɚɹ ɫɩɟɤɬɪɨɫɤɨɩɢɹ. 

ɂɡɜɟɫɬɧɨ, ɱɬɨ TEA CO2 ɥɚɡɟɪɵ ɢɦɟɸɬ ɜɵɫɨɤɭɸ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɢ ɝɟɧɟɪɢɪɭɟɬ 
ɢɡɥɭɱɟɧɢɟ ɫ ɞɥɢɬɟɥɶɧɨɫɬɶɸ ɢɦɩɭɥɶɫɚ ɞɟɫɹɬɤɢ ɦɢɤɪɨɫɟɤɭɧɞ. ɇɚ ɞɚɧɧɵɣ ɦɨɦɟɧɬ, 
ɪɚɡɪɚɛɨɬɚɧɵ ɢ ɢɫɩɨɥɶɡɭɸɬɫɹ ɪɹɞ ɮɢɡɢɱɟɫɤɢɯ ɦɟɬɨɞɨɜ ɩɨɡɜɨɥɹɸɳɢɯ ɮɨɪɦɢɪɨɜɚɬɶ 
ɢɦɩɭɥɶɫɵ ɧɚɧɨɫɟɤɭɧɞɧɨɣ ɞɥɢɬɟɥɶɧɨɫɬɢ.  ɋɪɟɞɢ ɤɨɬɨɪɵɯ, ɦɨɠɧɨ ɜɵɞɟɥɢɬɶ 
ɚɤɬɢɜɧɭɸ ɢ ɩɚɫɫɢɜɧɭɸ ɫɢɧɯɪɨɧɢɡɚɰɢɸ ɦɨɞ ɜ ɪɟɡɨɧɚɬɨɪɟ, ɷɥɟɤɬɪɨɨɩɬɢɱɟɫɤɢɟ ɢɥɢ 
ɩɥɚɡɦɟɧɧɵɟ ɡɚɬɜɨɪɵ [1],  ɩɨɜɵɲɟɧɢɟ ɞɚɜɥɟɧɢɟ ɪɚɛɨɱɟɝɨ ɝɚɡɚ ɢ ɭɦɟɧɶɲɟɧɢɟ 
ɨɛɪɚɬɧɨɣ ɫɜɹɡɢ ɜ ɪɟɡɨɧɚɬɨɪɟ[2], ɩɨɞɛɨɪ ɨɩɬɢɦɚɥɶɧɨɝɨ ɫɨɫɬɚɜɚ ɝɚɡɨɜɨɣ ɫɪɟɞɵ ɜ 
ɥɚɡɟɪɟ [3], ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɧɚɤɚɱɤɢ ɫ ɜɵɫɨɤɨɣ ɭɞɟɥɶɧɨɣ ɦɨɳɧɨɫɬɶɸ ɢ ɦɚɥɨɣ 
ɞɥɢɬɟɥɶɧɨɫɬɶɸ [4].   
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ȼ ɞɚɧɧɨɣ ɪɚɛɨɬɟ ɧɚɦɢ ɩɪɢɜɨɞɹɬɫɹ ɪɟɡɭɥɶɬɚɬɵ ɢɫɫɥɟɞɨɜɚɧɢɣ ɮɨɪɦɢɪɨɜɚɧɢɹ 
ɤɨɪɨɬɤɨɝɨ ɥɚɡɟɪɧɨɝɨ ɢɦɩɭɥɶɫɚ ɜ TEA CO2 ɥɚɡɟɪɟ ɩɪɢ ɢɡɦɟɧɟɧɢɢ ɫɨɫɬɚɜɚ ɝɚɡɨɜɨɣ 
ɫɦɟɫɢ. 

 
ɗɤɫɩɟɪɢɦɟɧɬɚɥɶɧɚɹ ɭɫɬɚɧɨɜɤɚ ɢ ɦɟɬɨɞɢɤɢ ɢɡɦɟɪɟɧɢɣ 

ɂɫɫɥɟɞɨɜɚɧɢɹ ɮɨɪɦɢɪɨɜɚɧɢɹ ɤɨɪɨɬɤɢɯ ɢɦɩɭɥɶɫɨɜ ɢɡɥɭɱɟɧɢɹ ɩɪɨɜɨɞɢɥɢɫɶ ɧɚ 
ɷɥɟɤɬɪɨɪɚɡɪɹɞɧɨɦ CO2-ɥɚɡɟɪɟ ɫɟɪɢɢ IL-1-10, ɪɚɡɪɚɛɨɬɚɧɧɨɦ ɜ ɂɋɗ ɋɈ ɊȺɇ ɝ. 
Ɍɨɦɫɤɚ. Ⱦɚɧɧɵɣ ɥɚɡɟɪ ɨɛɟɫɩɟɱɢɜɚɥ ɷɧɟɪɝɢɸ ɢɡɥɭɱɟɧɢɹ ɜ ɢɦɩɭɥɶɫɟ ɞɨ 1Ⱦɠ ɢ 
ɪɚɛɨɬɚɥ ɫ ɱɚɫɬɨɬɨɣ ɩɨɜɬɨɪɟɧɢɹ ɢɦɩɭɥɶɫɨɜ ɞɨ 10 Ƚɰ. ɉɪɢɧɰɢɩɢɚɥɶɧɚɹ ɷɥɟɤɬɪɢɱɟɫɤɚɹ 
ɫɯɟɦɚ ɧɚɤɚɱɤɢ CO2-ɥɚɡɟɪɚ ɩɪɢɜɟɞɟɧɚ ɧɚ ɪɢɫ.2. ȼɵɛɨɪ ɞɜɭɯɤɨɧɬɭɪɧɨɣ ɫɯɟɦɵ ɧɚɤɚɱɤɢ 
ɨɩɪɟɞɟɥɹɥɫɹ ɩɪɨɫɬɨɬɨɣ ɢ ɧɚɞɟɠɧɨɫɬɶɸ ɟɟ ɪɚɛɨɬɵ. Ⱥɜɬɨɦɚɬɢɱɟɫɤɚɹ ɩɪɟɞɵɨɧɢɡɚɰɢɹ 
ɪɚɡɪɹɞɧɨɝɨ ɩɪɨɦɟɠɭɬɤɚ ɨɫɭɳɟɫɬɜɥɹɥɚɫɶ ɍɎ – ɢɡɥɭɱɟɧɢɟɦ, ɤɨɬɨɪɨɟ ɜɨɡɧɢɤɚɥɨ ɩɪɢ 
ɫɪɚɛɚɬɵɜɚɧɢɢ ɢɫɤɪɨɜɵɯ ɩɪɨɦɟɠɭɬɤɨɜ ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɜ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɰɟɩɢ ɩɪɢ ɡɚɪɹɞɤɟ 
ɤɨɧɞɟɧɫɚɬɨɪɨɜ ɋ2 = 2.16 ɧɎ. Ʉɨɧɞɟɧɫɚɬɨɪ ɋ3 = 46 ɧɎ (ɫɨɫɬɨɹɥ ɢɡ ɤɨɧɞɟɧɫɚɬɨɪɨɜ TDK UHV-
6A, 2700 pF & 30 kV) ɡɚɪɹɠɚɥɫɹ ɨɬ ɢɫɬɨɱɧɢɤɚ ɩɨɫɬɨɹɧɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ ɞɨ U0 = 24ɤȼ. ȼ 
ɤɚɱɟɫɬɜɟ ɤɨɦɦɭɬɚɬɨɪɚ ɢɫɩɨɥɶɡɨɜɚɥɫɹ ɬɢɪɚɬɪɨɧ Ɍɉɂ3-10k/25. Ʉɨɧɞɟɧɫɚɬɨɪ ɜɨ ɜɬɨɪɨɦ 
ɤɨɧɬɭɪɟ ɋ1 = 4,6 ɧɎ  ɨɛɟɫɩɟɱɢɜɚɥ ɷɮɮɟɤɬɢɜɧɨɟ ɮɨɪɦɢɪɨɜɚɧɢɟ ɪɚɡɪɹɞɧɨɣ ɩɥɚɡɦɵ, ɡɚ ɫɱɟɬ 
ɦɚɥɨɣ ɢɧɞɭɤɬɢɜɧɨɫɬɢ ɪɚɡɪɹɞɧɨɝɨ ɤɨɧɬɭɪɚ L2 = 4 ɧȽɧ.  ɗɥɟɤɬɪɨɞɵ ɢɦɟɥɢ ɞɥɢɧɭ 55 ɫɦ ɫ 

ɪɚɫɫɬɨɹɧɢɟɦ ɦɟɠɞɭ 
ɧɢɦɢ 1,4 ɫɦ. 
ɂɫɩɨɥɶɡɨɜɚɥɚɫɶ ɝɚɡɨɜɚɹ 
ɫɦɟɫɶ CO2:N2:H2 , ɝɞɟ 
ɤɨɧɰɟɧɬɪɚɰɢɢ N2 ɢ ɇ2  
ɢɡɦɟɧɹɥɢɫɶ ɜ ɯɨɞɟ 
ɷɤɫɩɟɪɢɦɟɧɬɨɜ, ɩɪɢ 
ɩɨɥɧɨɦ ɞɚɜɥɟɧɢɢ 0,6 
ɚɬɦ. Ʌɚɡɟɪɧɵɣ ɩɭɱɨɤ ɧɚ 
ɜɵɯɨɞɟ ɢɦɟɥ ɪɚɡɦɟɪɵ 
10ɯ14 ɦɦ2.  

Ɋɟɡɨɧɚɬɨɪ ɥɚɡɟɪɚ, 
ɞɥɢɧɨɣ 80 ɫɦ cɨɫɬɨɹɥ 
ɢɡ ɞɜɭɯ 

ɩɥɨɫɤɨɩɚɪɚɥɥɟɥɶɧɵɯ 
ɡɟɪɤɚɥ – ɝɥɭɯɨɝɨ ɦɟɞɧɨɝɨ ɡɟɪɤɚɥɚ ɫ R = 95% ɢ ɩɨɥɭɩɪɨɡɪɚɱɧɨɝɨ – ZnSe c R = 32%, 
ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɧɚ ɥɚɡɟɪɧɨɣ ɤɸɜɟɬɟ. Ⱦɥɹ ɭɩɪɚɜɥɟɧɢɹ ɩɨɩɟɪɟɱɧɨɣ 
ɦɨɞɨɜɨɣ ɫɬɪɭɤɬɭɪɨɣ ɥɚɡɟɪɧɨɝɨ ɩɭɱɤɚ, ɜɧɭɬɪɶ ɪɟɡɨɧɚɬɨɪɚ ɜɜɨɞɢɥɢɫɶ ɞɜɟ ɞɢɚɮɪɚɝɦɵ 
ɞɢɚɦɟɬɪɨɦ ɨɬ 6 ɞɨ 10 ɦɦ.  

ȼ ɤɚɱɟɫɬɜɟ ɜɵɫɨɤɨɜɨɥɶɬɧɨɝɨ ɢɫɬɨɱɧɢɤɚ ɩɢɬɚɧɢɹ ɢɫɩɨɥɶɡɨɜɚɥɫɹ  
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɵɣ ɪɟɡɨɧɚɧɫɧɵɣ ɢɧɜɟɪɬɨɪ ɫ ɬɪɚɧɡɢɫɬɨɪɚɦɢ ɜ ɤɚɱɟɫɬɜɟ ɤɥɸɱɟɣ. 
ɍɩɪɨɳɟɧɧɚɹ ɫɯɟɦɚ ɫɢɥɨɜɨɣ ɱɚɫɬɢ ɢɧɜɟɪɬɨɪɚ ɩɪɢɜɟɞɟɧɚ ɧɚ ɪɢɫ. 2. Ɋɟɡɨɧɚɧɫɧɵɣ 
ɤɨɧɬɭɪ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɟɦɤɨɫɬɶ C, ɢɧɞɭɤɬɢɜɧɨɫɬɶ L ɢ ɩɨɜɵɲɚɸɳɢɣ ɬɪɚɧɫɮɨɪɦɚɬɨɪ 
T, ɱɟɪɟɡ ɤɨɬɨɪɵɣ ɷɧɟɪɝɢɹ ɩɟɪɟɞɚɟɬɫɹ ɜ ɧɚɝɪɭɡɤɭ. ȼɬɨɪɢɱɧɚɹ ɨɛɦɨɬɤɚ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɧɚɝɪɭɠɟɧɚ ɧɚ ɜɵɫɨɤɨɜɨɥɶɬɧɵɣ ɜɵɩɪɹɦɢɬɟɥɶ (ɧɚ ɫɯɟɦɟ ɧɟ ɩɨɤɚɡɚɧ).  

Ɋɢɫ.1. ɉɪɢɧɰɢɩɢɚɥɶɧɚɹ ɷɥɟɤɬɪɢɱɟɫɤɚɹ ɫɯɟɦɚ 
ɧɚɤɚɱɤɢ ɥɚɡɟɪɚ. C1= 2.3 ɧɎ; C2=1.08 ɧɎ; C3=46 ɧɎ; 
L1=150 ɧȽɧ; L2=4 ɧȽɧ; L3=100 ɦɤȽɧ.  
 

C3 
TPI 

L3  
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ȼɵɛɪɚɧɧɚɹ ɷɥɟɤɬɪɢɱɟɫɤɚɹ 
ɫɯɟɦɚ ɩɨɡɜɨɥɹɥɚ ɷɮɮɟɤɬɢɜɧɨ 
ɢɫɩɨɥɶɡɨɜɚɬɶ ɨɬɤɪɵɬɢɟ ɢ 
ɡɚɤɪɵɬɢɟ ɬɪɚɧɡɢɫɬɨɪɨɜ ɩɪɢ 
ɩɪɨɯɨɠɞɟɧɢɢ ɢ ɩɪɟɤɪɚɳɟɧɢɢ 
ɬɨɤɚ ɤɨɧɬɭɪɚ. ɍɫɬɪɚɧɟɧɢɟ 
ɞɢɧɚɦɢɱɟɫɤɢɯ ɩɨɬɟɪɶ ɜ 
ɬɪɚɧɡɢɫɬɨɪɚɯ, ɚ ɬɚɤɠɟ 
ɨɛɟɫɩɟɱɟɧɢɟ ɤɨɦɩɚɤɬɧɨɣ 
ɢɡɨɥɹɰɢɢ ɜɬɨɪɢɱɧɨɣ ɨɛɦɨɬɤɢ 
ɜɵɫɨɤɨɜɨɥɶɬɧɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ  
ɩɨɡɜɨɥɢɥɨ ɦɢɧɢɦɢɡɢɪɨɜɚɬɶ ɜɟɫ ɢ 
ɝɚɛɚɪɢɬɵ ɢɫɬɨɱɧɢɤɚ, ɩɪɢ 
ɫɨɯɪɚɧɟɧɢɢ ɜɵɞɚɜɚɟɦɵɯ 
ɩɚɪɚɦɟɬɪɨɜ ɡɚɪɹɞɧɨɝɨ 
ɧɚɩɪɹɠɟɧɢɹ. ɉɨɫɥɟ ɨɤɨɧɱɚɧɢɹ 
ɡɚɪɹɞɚ ɥɚɡɟɪɧɨɣ ɟɦɤɨɫɬɢ  ɋ3 
ɢɫɬɨɱɧɢɤ ɩɨɞɞɟɪɠɢɜɚɟɬ ɡɚɞɚɧɧɨɟ 
ɧɚɩɪɹɠɟɧɢɟ ɫ ɬɨɱɧɨɫɬɶɸ ɦɟɧɟɟ 0.5 %. Ⱦɚɧɧɨɟ ɜɪɟɦɹ ɡɚɪɹɞɚ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɫɪɟɞɧɟɣ 
ɜɵɯɨɞɧɨɣ ɦɨɳɧɨɫɬɢ ɢɫɬɨɱɧɢɤɚ 500 ȼɬ.  

ɂɡɦɟɪɟɧɢɟ ɜɪɟɦɟɧɧɨɣ ɮɨɪɦɵ ɥɚɡɟɪɧɨɝɨ ɩɭɱɤɚ ɩɪɨɜɨɞɢɥɨɫɶ ɜɵɫɨɤɨɱɚɫɬɨɬɧɵɦ 
ɩɨɥɭɩɪɨɜɨɞɧɢɤɨɜɵɦ Ge- ɞɟɬɟɤɬɨɪɨɦ ɫ ɩɨɦɨɳɶɸ ɨɫɰɢɥɥɨɝɪɚɮɚ TDS–3032. ɗɧɟɪɝɢɹ 
ɢɦɩɭɥɶɫɨɜ ɨɩɪɟɞɟɥɹɥɚɫɶ ɢɡɦɟɪɢɬɟɥɟɦ ɦɨɳɧɨɫɬɢ ɢ ɷɧɟɪɝɢɢ ɥɚɡɟɪɧɨɝɨ ɢɡɥɭɱɟɧɢɹ 
Gentec-E. Ɋɚɫɯɨɞɢɦɨɫɬɶ ɢɡɥɭɱɟɧɢɹ, ɢɡɦɟɪɹɥɚɫɶ c ɩɨɦɨɳɶɸ ɞɥɢɧɧɨɮɨɤɭɫɧɨɣ ɥɢɧɡɵ, 
ɜ ɮɨɤɭɫɟ ɤɨɬɨɪɨɣ ɭɫɬɚɧɚɜɥɢɜɚɥɢɫɶ ɤɚɥɢɛɪɨɜɚɧɧɵɟ ɞɢɚɮɪɚɝɦɵ.  

 
ɗɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɟ ɪɟɡɭɥɶɬɚɬɵ 

ȼ ɯɨɞɟ ɩɪɟɞɜɚɪɢɬɟɥɶɧɵɯ ɷɤɫɩɟɪɢɦɟɧɬɨɜ ɛɵɥɨ ɜɵɹɜɥɟɧɨ, ɱɬɨ ɩɪɢ  ɢɫɩɨɥɶɡɨɜɚɧɢɢ 
ɜ ɪɚɛɨɱɟɣ ɫɦɟɫɢ: ɝɟɥɢɹ, ɝɟɥɢɹ ɫ ɦɚɥɵɦɢ ɞɨɛɚɜɤɚɦɢ ɜɨɞɨɪɨɞɚ ɢɥɢ ɞɜɭɯ 
ɤɨɦɩɨɧɟɧɬɧɨɣ ɫɦɟɫɢ ɛɟɡ ɩɪɢɫɭɬɫɬɜɢɹ ɚɡɨɬɚ, ɩɪɢɜɨɞɢɬ ɤ ɫɭɳɟɫɬɜɟɧɧɨɦɭ ɫɧɢɠɟɧɢɸ 
ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɪɚɛɨɬɵ ɥɚɡɟɪɚ ɜ ɪɟɠɢɦɟ ɩɨɥɭɱɟɧɢɹ ɝɟɧɟɪɚɰɢɢ ɫ ɦɚɥɨɣ 

ɞɥɢɬɟɥɶɧɨɫɬɶɸ. Ⱦɚɧɧɵɣ ɷɮɮɟɤɬ 
ɨɛɴɹɫɧɹɟɬɫɹ ɬɟɦ, ɱɬɨ ɫɤɨɪɨɫɬɶ 
ɞɟɡɚɤɬɢɜɚɰɢɢ ɧɢɠɧɟɝɨ ɥɚɡɟɪɧɨɝɨ 
ɭɪɨɜɧɹ ɋɈ2 ɦɨɥɟɤɭɥɵ 
ɫɭɳɟɫɬɜɟɧɧɨ ɜɵɲɟ ɩɪɢ ɧɚɥɢɱɢɢ ɜ 
ɫɦɟɫɢ ɜɨɞɨɪɨɞɚ, ɱɟɦ ɝɟɥɢɹ [5].  
ɉɨɷɬɨɦɭ ɞɚɥɶɧɟɣɲɢɟ 
ɢɫɫɥɟɞɨɜɚɧɢɹ ɩɨ ɮɨɪɦɢɪɨɜɚɧɢɸ 
ɤɨɪɨɬɤɨɝɨ ɢɦɩɭɥɶɫɚ ɩɪɨɜɨɞɢɥɢɫɶ 
ɞɥɹ ɬɪɟɯɤɨɦɩɨɧɟɧɬɧɨɣ ɫɦɟɫɢ 
ɜɤɥɸɱɚɸɳɟɣ ɜ ɫɟɛɹ ɇ2. 

ɇɚ ɪɢɫ.3. ɩɨɤɚɡɚɧɚ ɡɚɜɢɫɢɦɨɫɬɶ 
ɜɵɯɨɞɧɨɣ ɷɧɟɪɝɢɢ ɢɡɥɭɱɟɧɢɹ ɨɬ 
ɩɪɨɰɟɧɬɧɨɝɨ ɫɨɞɟɪɠɚɧɢɹ N2 ɜ 
ɝɚɡɨɜɨɣ ɫɦɟɫɢ CO2:N2:H2, ɩɪɢ 
ɩɨɫɬɨɹɧɧɨɦ ɫɨɨɬɧɨɲɟɧɢɢ CO2 : ɇ2  
– 6 : 1 ɢ ɨɛɳɟɦ ɞɚɜɥɟɧɢɢ Ɋ = 0.6 ɚɬɦ. 

Ɋɢɫ.2. Ɇɨɫɬɨɜɨɣ ɪɟɡɨɧɚɧɫɧɵɣ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɶ                      
ɧɚɩɪɹɠɟɧɢɹ ɫ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɵɦ ɪɟɡɨɧɚɧɫɧɵɦ 

ɤɨɧɬɭɪɨɦ. 
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Ɋɢɫ.3. Ɂɚɜɢɫɢɦɨɫɬɶ ɷɧɟɪɝɢɢ ɢɡɥɭɱɟɧɢɹ 
ɨɬ ɩɪɨɰɟɧɬɧɨɝɨ ɫɨɞɟɪɠɚɧɢɹ N2 ɜ ɝɚɡɨɜɨɣ 
ɫɦɟɫɢ CO ǣʹN ǣʹH ǡʹ ˇˎˢ  CO ǣʹʜʹǦ ͸ǣͳǡ  ˒˓ˋ ʟ α ͲǤ͸ ˃˕ Ǥˏ 
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Ⱦɢɚɩɚɡɨɧ ɫɨɞɟɪɠɚɧɢɹ N2 ɜ ɫɦɟɫɢ ɢɡɦɟɧɹɥɫɹ ɨɬ 0 ɞɨ 43%.  ɋ ɭɜɟɥɢɱɟɧɢɟɦ 
ɨɬɧɨɫɢɬɟɥɶɧɨɝɨ ɫɨɞɟɪɠɚɧɢɹ ɚɡɨɬɚ ɜ ɫɦɟɫɢ ɨɬ 0 ɞɨ 8%, ɩɢɤɨɜɚɹ ɦɨɳɧɨɫɬɶ ɢɦɩɭɥɶɫɨɜ 
ɢɡɥɭɱɟɧɢɹ ɥɚɡɟɪɚ ɜɨɡɪɚɫɬɚɥɚ. Ɂɚ ɫɱɟɬ ɪɨɫɬɚ ɷɧɟɪɝɢɢ ɜ ɢɦɩɭɥɶɫɟ ɩɪɢ ɫɨɯɪɚɧɟɧɢɢ ɟɝɨ 
ɞɥɢɬɟɥɶɧɨɫɬɢ. ɉɪɢ ɞɚɥɶɧɟɣɲɟɦ ɩɨɜɵɲɟɧɢɢ ɤɨɧɰɟɧɬɪɚɰɢɢ N2 ɧɚɛɥɸɞɚɥɨɫɶ 
ɩɨɹɜɥɟɧɢɟ ɦɚɥɨɢɧɬɟɧɫɢɜɧɨɣ ɫɨɫɬɚɜɥɹɸɳɟɣ ɧɚ ɡɚɞɧɟɦ ɮɪɨɧɬɟ ɢɦɩɭɥɶɫɚ. 
Ɋɟɝɢɫɬɪɢɪɨɜɚɥɫɹ ɪɨɫɬ ɷɧɟɪɝɢɢ ɢɡɥɭɱɟɧɢɹ, ɧɨ ɛɟɡ ɫɭɳɟɫɬɜɟɧɧɨɝɨ ɩɨɜɵɲɟɧɢɹ 
ɩɢɤɨɜɨɣ ɦɨɳɧɨɫɬɢ ɢɦɩɭɥɶɫɚ.   ȼ ɞɚɧɧɨɦ ɫɥɭɱɚɟ ɤɨɧɰɟɧɬɪɚɰɢɹ ɜɨɞɨɪɨɞɚ ɜ ɫɦɟɫɢ 
ɫɨɫɬɚɜɥɹɥɚ 8 – 16%  ɨɬ ɨɛɳɟɝɨ ɞɚɜɥɟɧɢɹ.  

 ɇɚ ɪɢɫ.4. ɩɪɟɞɫɬɚɜɥɟɧɵ ɨɫɰɢɥɥɨɝɪɚɦɦɵ ɧɚɩɪɹɠɟɧɢɹ ɧɚ ɟɦɤɨɫɬɢ ɋ1 ɢ ɮɨɪɦɚ 
ɥɚɡɟɪɧɨɝɨ ɢɦɩɭɥɶɫɚ, ɞɥɹ ɪɚɡɥɢɱɧɵɯ ɭɫɥɨɜɢɣ ɮɨɪɦɢɪɨɜɚɧɢɹ ɥɚɡɟɪɧɨɝɨ ɩɭɱɤɚ.   

ȼ ɭɫɥɨɜɢɹɯ ɪɚɛɨɬɵ ɥɚɡɟɪɚ ɜ ɫɦɟɫɢ  CO2: N2:H2- 515:40:105 mbar, ɩɪɢ  Ɋ = 0.66 bar 
ɢ U0 = 24 kV, ɷɧɟɪɝɢɹ ɜ ɜɵɯɨɞɧɨɦ ɩɭɱɤɟ ɫɨɫɬɚɜɢɥɚ 0.37 Ⱦɠ, ɫ ɄɉȾ ɥɚɡɟɪɚ 2.8%. 
Ⱦɥɢɬɟɥɶɧɨɫɬɶ ɢɦɩɭɥɶɫɚ ɧɚ ɩɨɥɭɜɵɫɨɬɟ ɢɧɬɟɧɫɢɜɧɨɫɬɢ  ɫɨɫɬɚɜɢɥɚ 30 ɧɫ (FWHM). 
ɇɚɛɥɸɞɚɸɬɫɹ ɛɢɟɧɢɹ ɢɧɬɟɧɫɢɜɧɨɫɬɢ ɜ ɩɪɨɮɢɥɟ ɢɦɩɭɥɶɫɚ, ɨɛɭɫɥɨɜɥɟɧɧɵɟ 

ɱɚɫɬɢɱɧɨɣ  ɫɚɦɨɫɢɧɯɪɨɧɢɡɚɰɢɟɣ ɦɨɞ ɜ 
ɪɟɡɨɧɚɬɨɪɟ. ȼɪɟɦɟɧɧɨɣ ɢɧɬɟɪɜɚɥ ɦɟɠɞɭ 
ɩɢɱɤɚɦɢ ɜ ɰɭɝɟ, ɫɨɫɬɚɜɥɹɥ ~6 ɧɫ.  
ɉɨɜɵɲɟɧɢɟ ɤɨɧɰɟɧɬɪɚɰɢɢ ɚɡɨɬɚ ɜ ɫɦɟɫɢ 
ɞɨ ɫɨɨɬɧɨɲɟɧɢɹ CO2: N2:H2- 280:280:100 
mbar ɩɨɡɜɨɥɢɥɨ ɭɜɟɥɢɱɢɬɶ ɷɧɟɪɝɢɸ ɜ 
ɢɦɩɭɥɶɫɟ ɛɨɥɟɟ ɱɟɦ ɜ 2.5 ɪɚɡɚ. Ɉɞɧɚɤɨ ɩɪɢ 
ɷɬɨɦ, ɨɫɧɨɜɧɚɹ ɞɨɥɹ ɷɧɟɪɝɢɢ ɩɭɱɤɚ 
ɫɨɞɟɪɠɚɥɚɫɶ ɜ ɞɥɢɧɧɨɦ ɚɡɨɬɧɨɦ «ɯɜɨɫɬɟ». 
ȼ ɷɬɨɦ ɫɥɭɱɚɟ, ɄɉȾ ɥɚɡɟɪɚ ɞɨɫɬɢɝɚɥ 8%.  

Ⱦɥɹ ɮɨɪɦɢɪɨɜɚɧɢɹ ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɨɣ 
ɫɬɪɭɤɬɭɪɨɣ ɥɚɡɟɪɧɨɝɨ ɩɭɱɤɚ ɜɧɭɬɪɶ 
ɪɟɡɨɧɚɬɨɪɚ ɭɫɬɚɧɚɜɥɢɜɚɥɢɫɶ ɞɢɚɮɪɚɝɦɵ 
ɞɢɚɦɟɬɪɨɦ ɨɬ 6 ɞɨ 10 ɦɦ. ɇɚ ɪɢɫ. 5. 
ɩɪɟɞɫɬɚɜɥɟɧɵ ɚɜɬɨɝɪɚɮɵ ɜɵɯɨɞɧɨɝɨ 
ɢɡɥɭɱɟɧɢɹ ɞɥɹ ɩɥɨɫɤɨɩɚɪɚɥɥɟɥɶɧɨɝɨ 
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Ɋɢɫ. 4. ȼɪɟɦɟɧɧɵɟ ɮɨɪɦɵ ɢɦɩɭɥɶɫɚ ɧɚɩɪɹɠɟɧɢɹ ɧɚ ɟɦɤɨɫɬɢ ɋ1 ɢ ɥɚɡɟɪɧɨɝɨ ɢɦɩɭɥɶɫɚ, 

ɩɪɢ Ɋ = 0.66 bar, U0 = 24 kV, ɞɥɹ ɫɦɟɫɢ: 
a – CO2: N2:H2- 515:40:105 mbar, E = 0.37 J; b - CO2: N2:H2- 280:280:100 mbar, E = 

1 J 

               a                                b 
Ɋɢɫ. 5. Ⱥɜɬɨɝɪɚɮ ɜɵɯɨɞɧɨɝɨ 
ɢɡɥɭɱɟɧɢɹ ɢɡ ɪɟɡɨɧɚɬɨɪɚ ɫ 
ɞɥɢɬɟɥɶɧɨɫɬɶɸ 30 ɧɫ; ɚ) ɛɟɡ 
ɞɢɚɮɪɚɝɦ, b) ɫ ɞɢɚɮɪɚɝɦɚɦɢ 8 ɦɦ  
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ɪɟɡɨɧɚɬɨɪɚ ɜ ɫɜɨɛɨɞɧɨɦ ɪɟɠɢɦɟ ɢ ɫ ɨɝɪɚɧɢɱɢɜɚɸɳɢɦɢ ɞɢɚɮɪɚɝɦɚɦɢ ɞɢɚɦɟɬɪɨɦ 8 
ɦɦ. Ȼɟɡ ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɨɣ ɮɢɥɶɬɪɚɰɢɢ ɜɵɯɨɞɧɨɟ ɢɡɥɭɱɟɧɢɟ ɢɡ ɪɟɡɨɧɚɬɨɪɚ ɢɦɟɟɬ 
ɦɧɨɝɨɦɨɞɨɜɭɸ ɫɬɪɭɤɬɭɪɭ. ȼ ɫɥɭɱɚɟ ɭɫɬɚɧɨɜɤɢ ɞɢɚɮɪɚɝɦ 8 ɦɦ, ɱɢɫɥɨ Ɏɪɟɧɟɥɹ 
ɫɨɫɬɚɜɥɹɟɬ 1.3, ɜ ɪɟɡɨɧɚɬɨɪɟ Ɏɚɛɪɢ-ɉɟɪɨ ɮɨɪɦɢɪɭɟɬɫɹ ɢɡɥɭɱɟɧɢɟ ɫ ɧɭɥɟɜɨɣ 
ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɨɣ ɦɨɞɨɣ ɢ ɪɚɫɯɨɞɢɦɨɫɬɶɸ ɛɥɢɡɤɨɣ ɤ ɞɢɮɪɚɤɰɢɨɧɧɨɣ. ȼɵɯɨɞɧɨɣ 
ɩɭɱɨɤ ɢɦɟɟɬ ɝɚɭɫɫɨɜɵɣ ɩɪɨɮɢɥɶ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɢɧɬɟɧɫɢɜɧɨɫɬɢ ɫ ɷɧɟɪɝɢɟɣ ɜ 
ɢɦɩɭɥɶɫɟ 0.2 Ⱦɠ. ɋ ɩɨɜɵɲɟɧɢɟɦ ɱɢɫɥɚ Ɏɪɟɧɟɥɹ, ɜ ɜɵɯɨɞɧɨɦ ɩɭɱɤɟ, ɧɚɛɥɸɞɚɟɬɫɹ 
ɪɨɫɬ ɞɨɥɢ ɢɡɥɭɱɟɧɢɹ ɫ ɛɨɥɟɟ ɜɵɫɨɤɢɦɢ ɩɨɪɹɞɤɚɦɢ ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɵɯ ɦɨɞ.  
Ɂɚɤɥɸɱɟɧɢɟ 

ȼ ɧɚɫɬɨɹɳɟɣ ɪɚɛɨɬɟ ɪɚɫɫɦɨɬɪɟɧɚ ɜɨɡɦɨɠɧɨɫɬɶ ɮɨɪɦɢɪɨɜɚɧɢɹ ɤɨɪɨɬɤɢɯ 
ɢɦɩɭɥɶɫɨɜ ɢɡɥɭɱɟɧɢɹ ɷɥɟɤɬɪɨɪɚɡɪɹɧɨɝɨ ɌȿȺ CO2-ɥɚɡɟɪɚ, ɪɚɛɨɬɚɸɳɟɝɨ ɜ 
ɢɦɩɭɥɶɫɧɨ-ɩɟɪɢɨɞɢɱɟɫɤɨɦ ɪɟɠɢɦɟ ɫ ɱɚɫɬɨɬɨɣ  ɞɨ 10 Ƚɰ. ɂɫɫɥɟɞɨɜɚɧɨ ɜɥɢɹɧɢɟ 
ɞɨɛɚɜɨɤ ɚɡɨɬɚ ɜ ɫɦɟɫɶ ɦɨɥɟɤɭɥɹɪɧɵɯ ɝɚɡɨɜ ɋɈ2:H2 = 500:50, ɩɪɢ ɨɛɳɟɦ ɞɚɜɥɟɧɢɢ Ɋ 
= 0,6 ɚɬɦ  ɢ ɩɨɤɚɡɚɧɨ, ɱɬɨ ɞɨɛɚɜɥɟɧɢɟ ɚɡɨɬɚ ɜ ɝɚɡɨɜɭɸ ɫɦɟɫɶ ɞɨ 8 % ɫɩɨɫɨɛɫɬɜɭɟɬ 
ɩɨɜɵɲɟɧɢɸ ɩɢɤɨɜɨɣ ɦɨɳɧɨɫɬɢ ɢɡɥɭɱɟɧɢɹ ɛɟɡ ɚɡɨɬɧɨɝɨ «ɯɜɨɫɬɚ». ɉɨɥɭɱɟɧɚ, 
ɦɚɤɫɢɦɚɥɶɧɚɹ ɷɧɟɪɝɢɹ ɢɡɥɭɱɟɧɢɹ 0,38Ⱦɠ ɞɥɹ ɢɦɩɭɥɶɫɚ  ɞɥɢɬɟɥɶɧɨɫɬɶɸ 30 ɧɫ ɧɚ 
ɩɨɥɭɜɵɫɨɬɟ ɢɧɬɟɧɫɢɜɧɨɫɬɢ. ɉɨɤɚɡɚɧɨ, ɱɬɨ ɞɚɥɶɧɟɣɲɟɟ ɩɨɜɵɲɟɧɢɟ ɤɨɧɰɟɧɬɪɚɰɢɢ 
ɚɡɨɬɚ ɨɬ 10 ɞɨ 45%  ɩɪɢɜɨɞɢɬ ɤ ɪɨɫɬɭ ɷɧɟɪɝɢɢ ɜ ɧɢɡɤɨɢɧɬɟɧɫɢɜɧɨɦ ɯɜɨɫɬɟ ɧɚ ɡɚɞɧɟɦ 
ɮɪɨɧɬɟ ɢɦɩɭɥɶɫɚ ɢɡɥɭɱɟɧɢɹ. ɉɪɢ ɷɬɨɦ ɦɚɤɫɢɦɚɥɶɧɚɹ ɷɧɟɪɝɢɹ ɜɵɯɨɞɧɨɝɨ ɩɭɱɤɚ 
ɦɨɠɟɬ ɞɨɫɬɢɝɚɬɶ ɜɟɥɢɱɢɧɵ 1 Ⱦɠ, ɩɪɢ ɄɉȾ ɥɚɡɟɪɚ 8 %. 
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ɞɟɬɟɤɬɢɪɭɸɳɢɯ ɢ ɫɩɟɤɬɪɨɦɟɬɪɢɱɟɫɤɢɯ ɫɢɫɬɟɦ, ɢɫɩɨɥɶɡɭɟɦɵɯ ɜ ɹɞɟɪɧɨɣ ɮɢɡɢɤɟ ɢ 
ɚɬɨɦɧɨɣ ɷɧɟɪɝɟɬɢɤɟ ɞɥɹ ɪɚɞɢɚɰɢɨɧɧɨɝɨ ɦɨɧɢɬɨɪɢɧɝɚ ɢ ɰɢɮɪɨɜɨɣ ɪɚɞɢɨɝɪɚɮɢɢ, ɚ 


