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Abstract. The article discusses the problems of the use of renewable energy by creating wind hydro-

gen energy technology systems to provide transportation and stationary power plants by environmen-

tally friendly fuel – hydrogen. A basic scheme of the electrolyzer to generate high-pressure gases, as 

well as the stand-alone wind and hydrogen diagram of the energytechnological complex for refueling 

vehicles are offered. 
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ȼɜɟɞɟɧɢɟ 
 

ȼɚɠɧɨɟ ɡɧɚɱɟɧɢɟ ɜ ɩɪɨɛɥɟɦɟ «ɝɥɨɛɚɥɶɧɨɝɨ 
ɩɨɬɟɩɥɟɧɢɹ» ɤɥɢɦɚɬɚ ɢɦɟɸɬ ɩɪɨɰɟɫɫɵ, ɩɪɢ-

ɜɨɞɹɳɢɟ ɤ ɧɚɪɭɲɟɧɢɸ ɡɚɦɤɧɭɬɨɫɬɢ ɭɝɥɟɪɨɞ-
ɧɨɝɨ ɰɢɤɥɚ ɢ ɫɜɹɡɚɧɧɵɟ ɫ ɷɤɫɬɪɟɦɚɥɶɧɨ ɜɵ-

ɫɨɤɢɦ ɭɪɨɜɧɟɦ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɛɢɨɫɮɟɪɧɵɯ 
ɪɟɫɭɪɫɨɜ ɢ ɝɥɨɛɚɥɶɧɵɦ ɡɚɝɪɹɡɧɟɧɢɟɦ ɨɤɪɭ-
ɠɚɸɳɟɣ ɫɪɟɞɵ ɪɚɡɥɢɱɧɨɝɨ ɪɨɞɚ ɛɢɨɰɢɞɚɦɢ, 

ɨɩɚɫɧɵɦɢ ɞɥɹ ɜɫɟɝɨ ɠɢɜɨɝɨ ɬɨɤɫɢɱɧɵɦɢ ɢ 

ɤɚɧɰɟɪɨɝɟɧɧɨ-ɦɭɬɚɝɟɧɧɵɦɢ ɯɢɦɢɱɟɫɤɢɦɢ 

ɫɨɟɞɢɧɟɧɢɹɦɢ, ɬɹɠɟɥɵɦɢ ɦɟɬɚɥɥɚɦɢ ɢ ɪɚ-
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ɞɢɨɚɤɬɢɜɧɵɦɢ ɷɥɟɦɟɧɬɚɦɢ, ɨɛɪɚɡɭɸɳɢɦɢɫɹ 
ɜ ɪɟɡɭɥɶɬɚɬɟ ɚɧɬɪɨɩɨɝɟɧɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ, ɜ 
ɬɨɦ ɱɢɫɥɟ ɜ ɡɧɚɱɢɬɟɥɶɧɵɯ ɤɨɥɢɱɟɫɬɜɚɯ ɩɪɢ 

ɫɠɢɝɚɧɢɢ ɨɪɝɚɧɢɱɟɫɤɢɯ ɬɨɩɥɢɜ. ȼɧɨɫɢɦɵɟ 
ɡɚɝɪɹɡɧɢɬɟɥɢ ɫɩɨɫɨɛɫɬɜɭɸɬ ɞɟɝɪɚɞɚɰɢɢ ɢ 

ɭɧɢɱɬɨɠɟɧɢɸ ɮɢɬɨɪɚɫɬɢɬɟɥɶɧɨɫɬɢ, ɱɬɨ ɩɪɢ-

ɜɨɞɢɬ ɤ ɨɫɥɚɛɥɟɧɢɸ ɟɫɬɟɫɬɜɟɧɧɵɯ ɫɬɨɤɨɜ 
ɋɈ2, ɜ ɬɨɦ ɱɢɫɥɟ ɤ ɫɧɢɠɟɧɢɸ ɟɝɨ ɩɨɝɥɨɳɟ-
ɧɢɹ ɮɨɬɨɫɢɧɬɟɡɢɪɭɸɳɢɦɢ ɫɢɫɬɟɦɚɦɢ ɢ 

ɭɦɟɧɶɲɟɧɢɸ ɟɝɨ ɪɚɫɬɜɨɪɢɦɨɫɬɢ ɜ ɜɨɞɚɯ ɦɢ-

ɪɨɜɨɝɨ ɨɤɟɚɧɚ [1].  

 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɧɟɨɛɯɨɞɢɦɨɟ ɝɥɨɛɚɥɶɧɨɟ  
ɢɡɦɟɧɟɧɢɟ ɤɥɢɦɚɬɢɱɟɫɤɢɯ ɭɫɥɨɜɢɣ ɜ ɡɧɚɱɢ-

ɬɟɥɶɧɨɣ ɫɬɟɩɟɧɢ ɹɜɥɹɟɬɫɹ ɩɪɨɛɥɟɦɨɣ ɚɧɬɪɨ-
ɩɨɝɟɧɧɨ-ɷɤɨɥɨɝɢɱɟɫɤɨɣ, ɱɬɨ ɬɪɟɛɭɟɬ ɫɭɳɟ-
ɫɬɜɟɧɧɨɝɨ ɭɫɢɥɟɧɢɹ ɜɟɤɬɨɪɚ ɷɤɨɥɨɝɢɡɚɰɢɢ 

ɯɨɡɹɣɫɬɜɟɧɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ ɨɛɳɟɫɬɜɚ, ɨɫɨ-
ɛɟɧɧɨ ɜ ɷɧɟɪɝɟɬɢɱɟɫɤɨɣ ɫɮɟɪɟ. ɗɬɨ ɩɪɢɜɨɞɢɬ 
ɤ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɩɨɢɫɤɚ ɧɨɜɵɯ ɩɨɞɯɨɞɨɜ ɤ 
ɢɫɩɨɥɶɡɨɜɚɧɢɸ ɷɤɨɥɨɝɢɱɟɫɤɢ ɱɢɫɬɵɯ ɬɟɯɧɨ-
ɥɨɝɢɣ ɧɚ ɛɚɡɟ ɜɨɡɨɛɧɨɜɥɹɟɦɵɯ ɢɫɬɨɱɧɢɤɨɜ 
ɷɧɟɪɝɢɢ [2]. 

 

ɗɤɨɥɨɝɢɡɚɰɢɹ ɯɨɡɹɣɫɬɜɟɧɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ 

ɧɚ ɨɫɧɨɜɟ ɜɧɟɞɪɟɧɢɹ ɧɨɜɵɯ ɜɵɫɨɤɨɷɮɮɟɤ-
ɬɢɜɧɵɯ ɬɟɯɧɨɥɨɝɢɣ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɩɪɢɪɨɞ-
ɧɵɯ ɪɟɫɭɪɫɨɜ, ɜ ɬɨɦ ɱɢɫɥɟ ɜɵɫɨɤɨɷɤɨɧɨɦɢɱ-
ɧɵɯ ɢ ɷɤɨɥɨɝɢɱɟɫɤɢ ɱɢɫɬɵɯ ɬɟɯɧɨɥɨɝɢɣ 

ɝɟɧɟɪɚɰɢɢ ɷɧɟɪɝɢɢ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɜɨɞɨɪɨɞɚ 
ɢ ɜɨɡɨɛɧɨɜɥɹɟɦɵɯ ɢɫɬɨɱɧɢɤɨɜ ɷɧɟɪɝɢɢ, ɩɨɡ-
ɜɨɥɢɬ ɫɭɳɟɫɬɜɟɧɧɨ ɫɧɢɡɢɬɶ ɭɞɟɥɶɧɨɟ ɩɨ-
ɬɪɟɛɥɟɧɢɟ ɨɪɝɚɧɢɱɟɫɤɢɯ ɷɧɟɪɝɨɧɨɫɢɬɟɥɟɣ ɢ, 

ɤɚɤ ɫɥɟɞɫɬɜɢɟ, ɭɦɟɧɶɲɢɬɶ ɜɵɛɪɨɫɵ ɜ ɚɬɦɨ-
ɫɮɟɪɭ ɷɤɨɥɨɝɢɱɟɫɤɢ ɨɩɚɫɧɵɯ ɢɧɝɪɟɞɢɟɧɬɨɜ, 
ɱɬɨ ɛɭɞɟɬ ɫɩɨɫɨɛɫɬɜɨɜɚɬɶ ɪɟɲɟɧɢɸ ɤɚɤ ɬɨɩ-

ɥɢɜɨ-ɷɤɨɥɨɝɢɱɟɫɤɨɣ ɩɪɨɛɥɟɦɵ, ɬɚɤ ɢ ɫɧɢɠɟ-
ɧɢɸ ɬɟɦɩɨɜ ɧɚɤɨɩɥɟɧɢɹ ɋɈ2 ɜ ɚɬɦɨɫɮɟɪɟ.  

 

Ⱥɧɚɥɢɡ ɩɭɛɥɢɤɚɰɢɣ  

 

Ɉɫɧɨɜɧɵɟ ɩɨɥɨɠɟɧɢɹ ɭɤɚɡɚɧɧɨɣ ɩɪɨɛɥɟɦɚ-
ɬɢɤɢ ɪɚɫɫɦɚɬɪɢɜɚɥɢɫɶ ɜ ɪɚɛɨɬɚɯ ɬɚɤɢɯ ɜɟɞɭ-
ɳɢɯ ɭɱɟɧɵɯ: Ʉɨɡɢɧɚ Ʌ. Ɏ., ȼɚɫɢɥɶɟɜɚ Ⱥ. Ƀ., 

ɋɟɦɢɧɨɠɟɧɤɨ ȼ. ɉ., ȼɨɥɤɨɜɚ ɋ. ȼ. ɇɨ ɜɨɩɪɨ-
ɫɚɦ ɫɧɢɠɟɧɢɹ ɷɦɢɫɫɢɢ ɭɝɥɟɜɨɞɨɪɨɞɚ ɢ ɢɫ-
ɩɨɥɶɡɨɜɚɧɢɸ ɜɟɬɪɨɜɨɞɨɪɨɞɧɵɯ ɬɟɯɧɨɥɨɝɢɣ 

ɭɞɟɥɟɧɨ ɧɟɞɨɫɬɚɬɨɱɧɨ ɜɧɢɦɚɧɢɹ, ɱɬɨ ɢ ɨɩɪɟ-
ɞɟɥɢɥɨ ɜɵɛɨɪ ɢɫɫɥɟɞɨɜɚɧɢɹ [1, 8]. 
 

ɐɟɥɶ ɢ ɩɨɫɬɚɧɨɜɤɚ ɡɚɞɚɱɢ 

 

Ɋɚɫɲɢɪɟɧɢɟ ɦɚɫɲɬɚɛɨɜ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɧɟ-
ɬɪɚɞɢɰɢɨɧɧɵɯ ɢ ɜɨɡɨɛɧɨɜɥɹɟɦɵɯ ɢɫɬɨɱɧɢɤɨɜ 
ɷɧɟɪɝɢɢ (ȼɂɗ) ɩɪɢɜɨɞɢɬ ɤ ɧɟɨɛɯɨɞɢɦɨɫɬɢ 

ɩɨɜɵɲɟɧɢɹ ɷɧɟɪɝɨɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɪɨɰɟɫɫɨɜ 
ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ ɷɧɟɪɝɢɢ ɢ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢ-

ɱɟɫɤɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ (ɩɨɤɚɡɚɬɟɥɟɣ) ɫɢɫɬɟɦ 

ɷɧɟɪɝɨɫɧɚɛɠɟɧɢɹ, ɛɚɡɢɪɭɸɳɢɯɫɹ ɧɚ ɢɯ ɨɫɧɨ-
ɜɟ. Ɉɞɧɢɦ ɢɡ ɨɫɧɨɜɧɵɯ ɧɚɩɪɚɜɥɟɧɢɣ ɪɟɲɟ-
ɧɢɹ ɷɬɨɣ ɩɪɨɛɥɟɦɵ ɹɜɥɹɟɬɫɹ ɫɨɜɟɪɲɟɧɫɬɜɨ-
ɜɚɧɢɟ ɩɪɨɰɟɫɫɨɜ ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ ɷɧɟɪɝɢɢ ɧɚ 
ɜɫɟɯ ɷɬɚɩɚɯ, ɧɚɱɢɧɚɹ ɫɨ ɫɬɚɞɢɢ ɟɟ ɝɟɧɟɪɚɰɢɢ 

ɢ ɡɚɜɟɪɲɚɹ ɨɩɬɢɦɢɡɚɰɢɟɣ. ɗɬɨ ɨɛɭɫɥɚɜɥɢɜɚɟɬ 
ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɫɢɫɬɟɦɧɨɝɨ ɢɫɫɥɟɞɨɜɚɧɢɹ ɞɢ-

ɧɚɦɢɤɢ ɩɪɨɰɟɫɫɨɜ ɷɧɟɪɝɟɬɢɱɟɫɤɨɝɨ ɩɪɟɨɛɪɚ-
ɡɨɜɚɧɢɹ ɜ ɨɫɧɨɜɧɵɯ ɷɥɟɦɟɧɬɚɯ ɫɢɫɬɟɦɵ 

ɬɪɚɧɫɮɨɪɦɚɰɢɢ ɷɧɟɪɝɢɢ ɫ ɭɱɟɬɨɦ ɫɨɜɪɟɦɟɧ-

ɧɵɯ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɜɨɡɦɨɠɧɨɫɬɟɣ. ɉɨɷɬɨ-
ɦɭ ɛɨɥɶɲɨɟ ɡɧɚɱɟɧɢɟ ɩɪɢɨɛɪɟɬɚɸɬ ɪɚɛɨɬɵ, 

ɧɚɩɪɚɜɥɟɧɧɵɟ ɧɚ ɩɨɜɵɲɟɧɢɟ ɷɮɮɟɤɬɢɜɧɨɫɬɢ 

ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɷɧɟɪɝɢɢ ɜɟɬɪɚ ɢ ɫɨɥɧɰɚ ɜ ɢɧ-

ɮɪɚɫɬɪɭɤɬɭɪɟ ɬɨɩɥɢɜɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɨɝɨ ɤɨɦ-

ɩɥɟɤɫɚ ɧɚ ɨɫɧɨɜɟ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɢɧɧɨɜɚ-
ɰɢɨɧɧɵɯ ɜɨɞɨɪɨɞɧɵɯ ɬɟɯɧɨɥɨɝɢɣ. 

 

ȼɟɫɨɦɵɣ ɜɤɥɚɞ ɜ ɞɢɜɟɪɫɢɮɢɤɚɰɢɸ ɷɧɟɪɝɨɩɨ-
ɬɨɤɨɜ ɦɨɠɟɬ ɨɛɟɫɩɟɱɢɬɶ ɪɚɡɜɢɬɢɟ ɞɟɰɟɧɬɪɚ-
ɥɢɡɨɜɚɧɧɵɯ ɷɧɟɪɝɨɫɢɫɬɟɦ ɧɚ ɨɫɧɨɜɟ ɜɨɡɨɛ-

ɧɨɜɥɹɟɦɵɯ ɢɫɬɨɱɧɢɤɨɜ ɷɧɟɪɝɢɢ ɢ ɜɨɞɨɪɨɞɚ. 
ɂɯ ɜɤɥɚɞ ɜ ɷɧɟɪɝɨɛɚɥɚɧɫ ɫɬɪɚɧɵ ɦɨɠɟɬ ɛɵɬɶ 
ɭɜɟɥɢɱɟɧ ɜ ɛɥɢɠɚɣɲɟɟ ɜɪɟɦɹ ɞɨ 12 % ɢ 

ɧɚɪɹɞɭ ɫ ɝɢɞɪɨɷɧɟɪɝɟɬɢɤɨɣ (5,3 %) ɜɨɫɩɨɥ-
ɧɢɬɶ ɞɟɮɢɰɢɬ ɩɢɤɨɜɵɯ ɢ ɜɵɫɨɤɨɦɚɧɟɜɪɟɧɧɵɯ 
ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɦɨɳɧɨɫɬɟɣ ɫ ɨɞɧɨɜɪɟɦɟɧɧɵɦ 

ɫɧɢɠɟɧɢɟɦ ɷɦɢɫɫɢɢ ɞɢɨɤɫɢɞɚ ɭɝɥɟɪɨɞɚ ɜ ɩɪɨ-
ɰɟɫɫɟ ɢɯ ɷɤɫɩɥɭɚɬɚɰɢɢ. 

 

ɉɭɬɢ ɪɟɲɟɧɢя ɩɪɨɛɥɟɦɵ 

 

ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɜɨɡɨɛɧɨɜ-
ɥɹɟɦɵɯ ɢɫɬɨɱɧɢɤɨɜ ɷɧɟɪɝɢɢ (ȼɂɗ) ɧɚɩɪɚɜɥɟ-
ɧɨ, ɜ ɨɫɧɨɜɧɨɦ, ɧɚ ɝɟɧɟɪɚɰɢɸ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 

ɢ ɜ ɦɟɧɶɲɟɣ ɫɬɟɩɟɧɢ ɬɟɩɥɚ. Ʉɚɤ ɩɨɤɚɡɵɜɚɟɬ 
ɚɧɚɥɢɡ ɫɨɨɬɧɨɲɟɧɢɹ ɩɨɬɪɟɛɥɹɟɦɵɯ ɜ ɦɢɪɟ 
ɤɨɧɟɱɧɵɯ ɜɢɞɨɜ ɷɧɟɪɝɢɢ, ɧɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ 

ɩɪɢɯɨɞɢɬɫɹ ɛɨɥɟɟ 20 %, ɜ ɬɨ ɠɟ ɜɪɟɦɹ ɛɨɥɟɟ 
70 % ɢɫɩɨɥɶɡɭɟɬɫɹ ɜ ɬɟɩɥɨɜɨɣ ɢ ɦɟɯɚɧɢɱɟ-
ɫɤɨɣ ɮɨɪɦɚɯ ɷɧɟɪɝɢɢ. Ɉɱɟɜɢɞɧɨ, ɱɬɨ ɦɨɳ-

ɧɨɫɬɶ ɢ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɪɚɛɨɱɟɝɨ ɰɢɤɥɚ 
ɜɟɬɪɨɜɵɯ ɢ ɫɨɥɧɟɱɧɵɯ ɷɥɟɤɬɪɨɝɟɧɟɪɚɬɨɪɨɜ ɜ 
ɡɧɚɱɢɬɟɥɶɧɨɣ ɫɬɟɩɟɧɢ ɡɚɜɢɫɹɬ ɨɬ ɩɨɝɨɞɧɵɯ 
ɭɫɥɨɜɢɣ, ɜɪɟɦɟɧɢ ɝɨɞɚ ɢ ɫɭɬɨɤ. ɉɨɷɬɨɦɭ 
ɨɱɟɧɶ ɜɚɠɧɵɦ ɞɥɹ ɩɨɜɵɲɟɧɢɹ ɷɮɮɟɤɬɢɜɧɨ-
ɫɬɢ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ȼɂɗ ɹɜɥɹɟɬɫɹ ɪɚɡɪɚɛɨɬɤɚ 
ɦɟɬɨɞɨɜ ɚɤɤɭɦɭɥɢɪɨɜɚɧɢɹ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, ɚ 
ɬɚɤɠɟ ɟɟ ɞɢɜɟɪɫɢɮɢɤɚɰɢɢ ɜ ɞɪɭɝɢɟ ɜɢɞɵ 

ɷɧɟɪɝɢɢ. 

 

Ɍɚɤɚɹ ɜɨɡɦɨɠɧɨɫɬɶ ɨɬɤɪɵɜɚɟɬɫɹ ɩɪɢ ɢɫɩɨɥɶ-
ɡɨɜɚɧɢɢ ɱɚɫɬɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɞɥɹ ɩɨɥɭɱɟɧɢɹ 
ɷɥɟɤɬɪɨɥɢɬɢɱɟɫɤɨɝɨ ɜɨɞɨɪɨɞɚ, ɤɨɬɨɪɵɣ ɦɨ-
ɠɟɬ ɛɵɬɶ ɚɤɤɭɦɭɥɹɬɨɪɨɦ ɷɧɟɪɝɢɢ ɜ ɧɟɪɚɛɨ-
ɱɢɟ ɞɥɹ ȼɂɗ ɩɟɪɢɨɞɵ. ɋ ɰɟɥɶɸ ɫɧɢɠɟɧɢɹ 
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ɨɫɬɪɨɬɵ ɷɧɟɪɝɨɷɤɨɥɨɝɢɱɟɫɤɨɝɨ ɤɪɢɡɢɫɚ ɩɪɟɞɥɚ-
ɝɚɟɬɫɹ ɪɚɫɲɢɪɢɬɶ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɜɨɡɨɛɧɨɜɥɹ-
ɟɦɵɯ ɜɢɞɨɜ ɷɧɟɪɝɢɢ ɩɭɬɟɦ ɫɨɡɞɚɧɢɹ ɜɟɬɪɨɜɨ-
ɞɨɪɨɞɧɵɯ ɷɧɟɪɝɨɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɤɨɦɩɥɟɤɫɨɜ 
ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɬɪɚɧɫɩɨɪɬɧɵɯ ɢ ɫɬɚɰɢɨɧɚɪ-
ɧɵɯ ɷɧɟɪɝɨɭɫɬɚɧɨɜɨɤ ɷɤɨɥɨɝɢɱɟɫɤɢ ɱɢɫɬɵɦ 

ɬɨɩɥɢɜɨɦ – ɜɨɞɨɪɨɞɨɦ. 

 

Ɍɟɯɧɨɥɨɝɢɢ ɩɨɥɭɱɟɧɢɹ ɜɨɞɨɪɨɞɚ, ɛɚɡɢɪɭɸ-

ɳɢɟɫɹ ɧɚ ɩɪɨɰɟɫɫɚɯ ɪɚɡɥɨɠɟɧɢɹ ɜɨɞɵ ɩɭɬɟɦ 

ɷɥɟɤɬɪɨɥɢɡɚ, ɲɢɪɨɤɨ ɩɪɢɦɟɧɹɸɬɫɹ ɜ ɪɚɡɥɢɱ-
ɧɵɯ ɨɛɥɚɫɬɹɯ ɫɨɜɪɟɦɟɧɧɨɣ ɬɟɯɧɢɤɢ. ɉɨ 
ɫɪɚɜɧɟɧɢɸ ɫ ɞɪɭɝɢɦɢ ɦɟɬɨɞɚɦɢ ɩɨɥɭɱɟɧɢɹ 
ɜɨɞɨɪɨɞɚ, ɷɥɟɤɬɪɨɥɢɡ ɨɬɥɢɱɚɟɬɫɹ ɩɪɨɫɬɨɬɨɣ 

ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɫɯɟɦɨɣ, ɞɨɫɬɭɩɧɨɫɬɶɸ ɢɫ-
ɯɨɞɧɨɝɨ ɫɵɪɶɹ ɢ ɨɬɧɨɫɢɬɟɥɶɧɨɣ ɩɪɨɫɬɨɬɨɣ 

ɨɛɫɥɭɠɢɜɚɧɢɹ ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɭɫɬɚɧɨɜɨɤ. 
Ɉɫɧɨɜɧɵɦ ɧɟɞɨɫɬɚɬɤɨɦ ɷɥɟɤɬɪɨɯɢɦɢɱɟɫɤɨɝɨ 
ɦɟɬɨɞɚ ɩɨɥɭɱɟɧɢɹ ɜɨɞɨɪɨɞɚ ɹɜɥɹɟɬɫɹ ɛɨɥɶɲɚɹ 
ɷɧɟɪɝɨɟɦɤɨɫɬɶ ɩɪɨɰɟɫɫɚ ɪɚɡɥɨɠɟɧɢɹ ɜɨɞɵ. 

ɉɨɷɬɨɦɭ ɜɟɫɶɦɚ ɚɤɬɭɚɥɶɧɨɣ ɹɜɥɹɟɬɫɹ ɩɪɨɛɥɟ-
ɦɚ ɪɚɡɪɚɛɨɬɤɢ ɷɥɟɤɬɪɨɯɢɦɢɱɟɫɤɢɯ ɬɟɯɧɨɥɨɝɢɣ 

ɝɟɧɟɪɚɰɢɢ ɜɨɞɨɪɨɞɚ ɢɡ ɜɨɞɵ ɫ ɦɢɧɢɦɚɥɶɧɵɦɢ 

ɡɚɬɪɚɬɚɦɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɢ ɪɚɫɯɨɞɭɟɦɵɯ ɦɚ-

ɬɟɪɢɚɥɨɜ, ɨɫɨɛɟɧɧɨ ɜ ɫɜɟɬɟ ɪɚɫɲɢɪɟɧɢɹ ɫɮɟɪ 
ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɜɨɞɨɪɨɞɚ ɜ ɤɚɱɟɫɬɜɟ ɷɤɨɥɨɝɢ-

ɱɟɫɤɢ ɱɢɫɬɨɝɨ ɷɧɟɪɝɨɧɨɫɢɬɟɥɹ. 
 

ȼ ɫɭɳɟɫɬɜɭɸɳɢɯ ɦɨɞɟɥɹɯ ɷɥɟɤɬɪɨɥɢɡɟɪɨɜ 
ɫɧɢɠɟɧɢɟ ɷɧɟɪɝɨɡɚɬɪɚɬ ɞɨɫɬɢɝɚɟɬɫɹ ɩɭɬɟɦ 

ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɦɟɬɚɥɥɨɜ ɩɥɚɬɢɧɨɜɨɣ ɝɪɭɩɩɵ 

ɜ ɤɚɱɟɫɬɜɟ ɷɥɟɤɬɪɨɞɧɵɯ ɦɚɬɟɪɢɚɥɨɜ, ɫɥɨɠ-

ɧɵɯ ɢ ɞɨɪɨɝɢɯ ɜ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɦ ɢɫɩɨɥɧɟ-
ɧɢɢ ɦɟɦɛɪɚɧ, ɱɬɨ ɩɪɢɜɨɞɢɬ ɤ ɭɞɨɪɨɠɚɧɢɸ 

ɨɛɨɪɭɞɨɜɚɧɢɹ, ɩɨɜɵɲɟɧɢɸ ɬɪɟɛɨɜɚɧɢɣ ɤ ɨɛ-
ɫɥɭɠɢɜɚɧɢɸ, ɫɧɢɠɟɧɢɸ ɧɚɞɟɠɧɨɫɬɢ ɢ ɭɦɟɧɶ-
ɲɟɧɢɸ ɢɯ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɨɝɨ ɪɟɫɭɪɫɚ [3]. 

 

ɋ ɰɟɥɶɸ ɫɧɢɠɟɧɢɹ ɷɧɟɪɝɨɟɦɤɨɫɬɢ ɩɪɨɰɟɫɫɨɜ 
ɩɨɥɭɱɟɧɢɹ ɜɨɞɨɪɨɞɚ ɩɭɬɟɦ ɷɥɟɤɬɪɨɥɢɡɚ ɜɨɞɵ 

ɜ ɂɧɫɬɢɬɭɬɟ ɩɪɨɛɥɟɦ ɦɚɲɢɧɨɫɬɪɨɟɧɢɹ ɢɦɟ-
ɧɢ Ⱥ. ɇ. ɉɨɞɝɨɪɧɨɝɨ ɇȺɇ ɍɤɪɚɢɧɵ ɢ ɏɇȺȾɍ 

ɪɚɡɪɚɛɨɬɚɧɚ ɨɪɢɝɢɧɚɥɶɧɚɹ ɬɟɯɧɨɥɨɝɢɹ ɷɥɟɤ-
ɬɪɨɯɢɦɢɱɟɫɤɨɝɨ ɩɨɥɭɱɟɧɢɹ ɜɨɞɨɪɨɞɚ ɢ ɤɢɫ-
ɥɨɪɨɞɚ ɜɵɫɨɤɨɝɨ ɞɚɜɥɟɧɢɹ. ɉɪɢɧɰɢɩɢɚɥɶɧɚɹ 
ɫɯɟɦɚ ɭɫɬɚɧɨɜɤɢ ɞɥɹ ɟɟ ɩɪɚɤɬɢɱɟɫɤɨɣ ɪɟɚɥɢ-

ɡɚɰɢɢ ɩɪɢɜɟɞɟɧɚ ɧɚ ɪɢɫ. 1. 
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Ɋɢɫ. 1. ɉɪɢɧɰɢɩɢɚɥɶɧɚɹ ɫɯɟɦɚ ɷɥɟɤɬɪɨɥɢɡɟɪɚ ɞɥɹ ɝɟɧɟɪɚɰɢɢ ɝɚɡɨɜ ɜɵɫɨɤɨɝɨ ɞɚɜɥɟɧɢɹ 
 

ɂɧɧɨɜɚɰɢɨɧɧɨɣ ɫɨɫɬɚɜɥɹɸɳɟɣ ɪɚɡɪɚɛɨɬɚɧ-

ɧɨɝɨ ɷɥɟɤɬɪɨɯɢɦɢɱɟɫɤɨɝɨ ɦɟɬɨɞɚ ɪɚɡɥɨɠɟɧɢɹ 
ɜɨɞɵ ɹɜɥɹɟɬɫɹ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɜ ɤɚɱɟɫɬɜɟ ɨɞ-
ɧɨɝɨ ɢɡ ɷɥɟɤɬɪɨɞɨɜ (ɞɚɥɟɟ ɢɦɟɧɭɟɦɵɣ ɚɤɬɢɜ-
ɧɵɦ) ɦɚɬɟɪɢɚɥɚ, ɯɢɦɢɱɟɫɤɢ ɜɡɚɢɦɨɞɟɣɫɬɜɭ-

ɸɳɟɝɨ ɫ ɤɢɫɥɨɪɨɞɨɦ, ɜ ɪɟɡɭɥɶɬɚɬɟ ɱɟɝɨ 
ɪɟɚɥɢɡɭɟɬɫɹ ɰɢɤɥɢɱɟɫɤɢɣ ɦɟɯɚɧɢɡɦ ɝɟɧɟɪɚ-
ɰɢɢ ɝɚɡɨɜ, ɫɨɫɬɨɹɳɢɣ ɢɡ ɱɟɪɟɞɭɸɳɢɯɫɹ ɜɨ 

ɜɪɟɦɟɧɢ ɩɪɨɰɟɫɫɨɜ ɜɵɞɟɥɟɧɢɹ ɜɨɞɨɪɨɞɚ ɢ 

ɤɢɫɥɨɪɨɞɚ, ɱɬɨ ɢɫɤɥɸɱɚɟɬ ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɢɫ-
ɩɨɥɶɡɨɜɚɧɢɹ ɪɚɡɞɟɥɢɬɟɥɶɧɵɯ ɦɟɦɛɪɚɧ [4–6]. 

 

ɉɪɚɤɬɢɱɟɫɤɨɟ ɨɫɭɳɟɫɬɜɥɟɧɢɟ ɩɪɟɞɥɚɝɚɟɦɨɣ 

ɬɟɯɧɨɥɨɝɢɢ ɧɚɱɢɧɚɟɬɫɹ ɫ ɩɨɞɚɱɢ ɧɚ ɩɚɫɫɢɜ-
ɧɵɣ ɷɥɟɤɬɪɨɞ ɨɬɪɢɰɚɬɟɥɶɧɨɝɨ ɩɨɬɟɧɰɢɚɥɚ, ɜ 
ɪɟɡɭɥɶɬɚɬɟ ɱɟɝɨ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɪɨɰɟɫɫ ɝɟ-
ɧɟɪɚɰɢɢ ɜɨɞɨɪɨɞɚ. Ⱥɤɬɢɜɧɵɣ ɷɥɟɤɬɪɨɞ ɜɵ-

ɫɬɭɩɢɬ ɜ ɤɚɱɟɫɬɜɟ ɚɧɨɞɚ. Ɋɟɚɤɰɢɹ ɪɚɡɥɨɠɟɧɢɹ 
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ɜɨɞɵ ɩɪɨɢɫɯɨɞɢɬ ɩɨɞ ɞɚɜɥɟɧɢɟɦ, ɨɛɭɫɥɨɜ-
ɥɟɧɧɵɦ ɜɵɞɟɥɟɧɢɟɦ ɜɨɞɨɪɨɞɚ ɜ ɝɚɡɨɨɛɪɚɡ-
ɧɨɦ ɜɢɞɟ ɧɚ ɩɚɫɫɢɜɧɨɦ ɷɥɟɤɬɪɨɞɟ, ɤɨɬɨɪɵɣ ɫ 
ɩɨɦɨɳɶɸ ɫɢɫɬɟɦɵ ɝɚɡɨɪɚɫɩɪɟɞɟɥɟɧɢɹ ɩɨɞɚ-
ɟɬɫɹ ɜ ɦɚɝɢɫɬɪɚɥɶ ɜɵɫɨɤɨɝɨ ɞɚɜɥɟɧɢɹ. ȼ ɷɬɨɣ 

ɱɚɫɬɢ ɰɢɤɥɚ ɤɢɫɥɨɪɨɞ ɯɢɦɢɱɟɫɤɢ ɫɜɹɡɵɜɚɟɬ-
ɫɹ ɚɤɬɢɜɧɵɦ ɷɥɟɤɬɪɨɞɨɦ (ɧɚɤɚɩɥɢɜɚɟɬɫɹ ɜ 
ɜɢɞɟ ɯɢɦɢɱɟɫɤɨɝɨ ɫɨɟɞɢɧɟɧɢɹ). 
 

ɉɪɢ ɷɬɨɦ ɫɩɨɫɨɛɟ ɩɨɥɭɱɟɧɢɹ ɜɨɞɨɪɨɞɚ ɷɥɟɤ-
ɬɪɨɯɢɦɢɱɟɫɤɚɹ ɪɟɚɤɰɢɹ ɪɚɡɥɨɠɟɧɢɹ ɜɨɞɵ 

ɩɪɨɬɟɤɚɟɬ ɫ ɪɨɫɬɨɦ ɧɚɩɪɹɠɟɧɢɹ. ɉɪɢ ɞɨɫɬɢ-

ɠɟɧɢɢ ɧɚɩɪɹɠɟɧɢɟɦ ɡɚɞɚɧɧɨɣ ɜɟɥɢɱɢɧɵ 

ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɟɪɟɤɥɸɱɟɧɢɟ ɩɨɥɹɪɧɨɫɬɢ 

ɷɥɟɤɬɪɨɞɨɜ ɫ ɨɞɧɨɜɪɟɦɟɧɧɵɦ ɩɨɞɤɥɸɱɟɧɢɟɦ 

ɪɟɚɤɰɢɨɧɧɨɝɨ ɨɛɴɟɦɚ ɤ ɤɢɫɥɨɪɨɞɧɨɣ ɦɚɝɢ-

ɫɬɪɚɥɢ ɫ ɩɨɦɨɳɶɸ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɨɝɨ ɩɟɪɟ-
ɤɥɸɱɚɬɟɥɹ ɝɚɡɨɜɨɝɨ ɩɨɬɨɤɚ, ɜ ɪɟɡɭɥɶɬɚɬɟ ɱɟɝɨ 
ɩɚɫɫɢɜɧɵɣ ɷɥɟɤɬɪɨɞ ɫɬɚɧɨɜɢɬɫɹ ɚɧɨɞɨɦ, ɚ 
ɚɤɬɢɜɧɵɣ ɷɥɟɤɬɪɨɞ – ɤɚɬɨɞɨɦ. ɇɚ ɷɬɨɣ ɫɬɚ-
ɞɢɢ ɩɪɨɰɟɫɫɚ ɧɚ ɩɚɫɫɢɜɧɨɦ ɷɥɟɤɬɪɨɞɟ ɩɪɨɢɫ-
ɯɨɞɢɬ ɜɵɞɟɥɟɧɢɟ ɝɚɡɨɨɛɪɚɡɧɨɝɨ ɤɢɫɥɨɪɨɞɚ, ɚ 
ɧɚ ɤɚɬɨɞɟ ɢɞɟɬ ɷɥɟɤɬɪɨɯɢɦɢɱɟɫɤɨɟ ɜɨɫɫɬɚ-
ɧɨɜɥɟɧɢɟ ɚɤɬɢɜɧɨɣ ɦɚɫɫɵ.  

 

ɍɩɪɚɜɥɟɧɢɟ ɞɥɢɬɟɥɶɧɨɫɬɶɸ ɩɨɥɭɰɢɤɥɨɜ ɝɟ-
ɧɟɪɚɰɢɢ ɝɚɡɨɜ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɨ ɤɨɧɬɪɨɥɢ-

ɪɭɟɦɵɦ ɡɧɚɱɟɧɢɹɦ ɧɚɩɪɹɠɟɧɢɹ ɧɚ ɚɧɨɞɧɨ-
ɤɚɬɨɞɧɨɣ ɩɚɪɟ. ɉɪɢ ɞɨɫɬɢɠɟɧɢɢ ɧɚɩɪɹɠɟɧɢɹ 
ɡɚɞɚɧɧɨɣ ɜɟɥɢɱɢɧɵ ɩɪɨɢɫɯɨɞɢɬ ɩɟɪɟɤɥɸɱɟ-
ɧɢɟ ɩɨɥɹɪɧɨɫɬɢ ɧɚ ɷɥɟɤɬɪɨɞɚɯ ɢ ɰɢɤɥ ɩɨɜɬɨ-
ɪɹɟɬɫɹ. 
 
ɉɪɢɦɟɧɟɧɢɟ ɨɪɢɝɢɧɚɥɶɧɨɣ ɷɥɟɤɬɪɨɥɢɡɧɨɣ ɬɟɯ-
ɧɨɥɨɝɢɢ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɬɪɚɞɢɰɢɨɧɧɵɦɢ 
ɷɥɟɤɬɪɨɥɢɡɟɪɚɦɢ ɨɛɟɫɩɟɱɢɜɚɟɬ ɫɥɟɞɭɸɳɢɟ 
ɩɪɟɢɦɭɳɟɫɬɜɚ: 
1) ɫɧɢɠɟɧɢɟ ɷɧɟɪɝɨɡɚɬɪɚɬ ɧɚ 10–15 % ɧɚ ɟɞɢ-
ɧɢɰɭ ɩɪɨɢɡɜɟɞɟɧɧɨɝɨ ɩɪɨɞɭɤɬɚ (ɭɞɟɥɶɧɨɟ ɷɧɟɪ-
ɝɨɩɨɬɪɟɛɥɟɧɢɟ ɫɨɫɬɚɜɥɹɟɬ 3,8–4,1 ɤȼɬɱ/ɦ3); 
2) ɫɢɫɬɟɦɚ ɨɛɟɫɩɟɱɢɜɚɟɬ ɝɟɧɟɪɚɰɢɸ ɝɚɡɨɜ ɫ 
ɞɚɜɥɟɧɢɟɦ, ɨɝɪɚɧɢɱɟɧɧɵɦ ɥɢɲɶ ɩɪɨɱɧɨɫɬɶɸ 
ɤɨɧɫɬɪɭɤɰɢɢ ɤɨɪɩɭɫɧɵɯ ɷɥɟɦɟɧɬɨɜ; 
3) ɨɬɫɭɬɫɬɜɢɟ ɪɚɡɞɟɥɢɬɟɥɶɧɵɯ ɦɟɦɛɪɚɧ, ɱɬɨ 
ɩɨɜɵɲɚɟɬ ɧɚɞɟɠɧɨɫɬɶ ɢ ɛɟɡɨɩɚɫɧɨɫɬɶ ɷɤɫ-
ɩɥɭɚɬɚɰɢɢ ɫɢɫɬɟɦɵ; 
4) ɜ ɷɥɟɤɬɪɨɯɢɦɢɱɟɫɤɨɦ ɝɟɧɟɪɚɬɨɪɟ ɜɨɞɨɪɨɞɚ 
ɢ ɤɢɫɥɨɪɨɞɚ ɜɵɫɨɤɨɝɨ ɞɚɜɥɟɧɢɹ ɧɟ ɢɫɩɨɥɶ-
ɡɭɸɬɫɹ ɪɟɞɤɨɡɟɦɟɥɶɧɵɟ ɦɟɬɚɥɥɵ ɢ ɦɟɬɚɥɥɵ 
ɩɥɚɬɢɧɨɜɨɣ ɝɪɭɩɩɵ, ɡɚ ɫɱɟɬ ɱɟɝɨ ɭɦɟɧɶɲɚɟɬ-
ɫɹ ɫɬɨɢɦɨɫɬɶ ɨɫɧɨɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɤɨɬɨ-
ɪɚɹ ɩɨɜɵɲɚɟɬ ɟɝɨ ɤɨɧɤɭɪɟɧɬɨɫɩɨɫɨɛɧɨɫɬɶ ɧɚ 
ɪɵɧɤɟ ɬɟɯɧɢɱɟɫɤɢɯ ɫɩɨɫɨɛɨɜ ɩɨɥɭɱɟɧɢɹ ɜɨ-
ɞɨɪɨɞɚ; 
5) ɜ ɫɢɫɬɟɦɟ ɨɬɫɭɬɫɬɜɭɸɬ ɫɩɟɰɢɚɥɶɧɵɟ ɫɪɟɞ-
ɫɬɜɚ ɞɥɹ ɦɟɯɚɧɢɱɟɫɤɨɝɨ ɤɨɦɩɪɢɦɢɪɨɜɚɧɢɹ 
ɝɚɡɨɜ. 

Ɍɟɯɧɢɱɟɫɤɚɹ ɩɪɨɪɚɛɨɬɤɚ ɤɨɧɫɬɪɭɤɰɢɢ ɷɥɟɤ-
ɬɪɨɥɢɡɟɪɚ ɦɨɞɭɥɶɧɨɣ ɤɨɧɫɬɪɭɤɰɢɢ ɩɪɨɢɡɜɨ-
ɞɢɬɟɥɶɧɨɫɬɶɸ 220,0 ɦ3/ɱ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɨɝɨ 

ɞɥɹ ɪɚɛɨɬɵ ɜ ɷɧɟɪɝɨɬɟɯɧɨɥɨɝɢɱɟɫɤɨɦ ɤɨɦ-

ɩɥɟɤɫɟ ɧɚ ɛɚɡɟ ȼɗɍ-500, ɩɨɤɚɡɚɥɚ, ɱɬɨ ɫɢɫ-
ɬɟɦɚ ɨɛɟɫɩɟɱɢɜɚɟɬ ɜɨɡɦɨɠɧɨɫɬɶ ɩɟɪɟɝɪɭɡɤɢ 

ɩɨ ɩɨɬɪɟɛɥɹɟɦɨɣ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɦɨɳɧɨɫɬɢ 

ɞɨ 10 %. ɉɪɢ ɤɨɧɬɟɣɧɟɪɧɨɦ ɪɚɡɦɟɳɟɧɢɢ 

ɷɥɟɤɬɪɨɥɢɡɟɪɚ ɨɛɴɟɦ ɩɨɦɟɳɟɧɢɹ ɞɥɹ ɦɨɧɬɚ-
ɠɚ ɝɟɧɟɪɚɬɨɪɚ ɜɨɞɨɪɨɞɚ ɭɤɚɡɚɧɧɨɣ ɩɪɨɢɡɜɨ-
ɞɢɬɟɥɶɧɨɫɬɢ ɫɨɫɬɚɜɢɬ 100 ɦ3. ɋɯɟɦɚ ɤɨɦɩɨ-
ɧɨɜɤɢ ɛɥɨɤɚ ɦɨɞɭɥɟɣ, ɫɨɫɬɨɹɳɟɝɨ ɢɡ ɱɟɬɵɪɟɯ 
ɷɥɟɤɬɪɨɥɢɡɧɵɯ ɹɱɟɟɤ (ɜɫɟɝɨ ɢɯ ɞɨɥɠɧɨ ɛɵɬɶ 
10), ɩɪɢɜɟɞɟɧɚ ɧɚ ɪɢɫ. 2. 

 

ɇɚ ɪɢɫ. 3 ɩɪɟɞɫɬɚɜɥɟɧɨ ɫɨɩɨɫɬɚɜɥɟɧɢɟ ɝɚɛɚ-
ɪɢɬɨɜ ɷɥɟɤɬɪɨɥɢɡɧɨɣ ɭɫɬɚɧɨɜɤɢ ɢ ɫɢɫɬɟɦɵ 

ɭɩɪɚɜɥɟɧɢɹ c ɝɚɛɚɪɢɬɚɦɢ ɨɩɨɪɧɨɣ ɦɚɱɬɵ 

ɜɟɬɪɨɚɝɪɟɝɚɬɚ ɦɨɳɧɨɫɬɶɸ 500 ɤȼɬ, ɢɦɟɸɳɟɣ 

ɞɢɚɦɟɬɪ ɭ ɨɫɧɨɜɚɧɢɹ 4,9 ɦ. 

 

Ɋɟɡɭɥɶɬɚɬɵ ɢɫɫɥɟɞɨɜɚɧɢɣ ɩɨɤɚɡɚɥɢ, ɱɬɨ ɚɜ-
ɬɨɧɨɦɧɚɹ ɜɟɬɪɨɜɨɞɨɪɨɞɧɚɹ ɫɬɚɧɰɢɹ ɦɨɳɧɨ-
ɫɬɶɸ 500 ɤȼɬ·ɱ ɩɪɢ ɪɚɛɨɬɟ ɧɚ ɪɚɫɱɟɬɧɨɦ ɪɟ-
ɠɢɦɟ ɦɨɠɟɬ ɩɪɨɢɡɜɟɫɬɢ ɡɚ ɫɭɬɤɢ 200 ɤɝ 
(2200 ɦ3) ɜɨɞɨɪɨɞɚ, ɱɬɨ ɫɨɨɬɜɟɬɫɬɜɭɟɬ 600 ɥ 
ɛɟɧɡɢɧɚ ɜ ɷɧɟɪɝɟɬɢɱɟɫɤɨɦ ɷɤɜɢɜɚɥɟɧɬɟ ɢ 

ɨɛɟɫɩɟɱɢɜɚɟɬ ɭɦɟɧɶɲɟɧɢɟ ɜɵɛɪɨɫɨɜ ɜ ɚɬɦɨ-
ɫɮɟɪɭ 1500 ɤɝ ɋɈ2. ɇɚ ɨɫɧɨɜɚɧɢɢ ɢɡɥɨɠɟɧ-

ɧɨɣ ɢɧɮɨɪɦɚɰɢɢ ɦɨɠɧɨ ɡɚɤɥɸɱɢɬɶ, ɱɬɨ ɛɭ-
ɮɟɪɧɚɹ ɫɢɫɬɟɦɚ, ɫɨɫɬɨɹɳɚɹ ɢɡ ɷɥɟɤɬɪɨɥɢɡɟɪɚ 
ɢ ɜɨɞɨɪɨɞɧɨɝɨ ɧɚɤɨɩɢɬɟɥɹ ɷɧɟɪɝɢɢ, ɨɪɝɚɧɢɱɧɨ 
ɜɩɢɫɵɜɚɟɬɫɹ ɜ ɷɧɟɪɝɨɬɟɯɧɨɥɨɝɢɱɟɫɤɭɸ ɫɯɟɦɭ 
ȼɗɋ, ɨɛɟɫɩɟɱɢɜɚɹ ɪɟɲɟɧɢɟ ɩɪɨɛɥɟɦɵ ɧɚɥɢ-

ɱɢɹ ɷɧɟɪɝɨɧɨɫɢɬɟɥɹ ɜ ɩɟɪɢɨɞ ɨɬɫɭɬɫɬɜɢɹ ɜɟɬ-
ɪɨɜɨɣ ɧɚɝɪɭɡɤɢ [7]. 

 

ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɜɨ ɦɧɨɝɢɯ ɫɬɪɚɧɚɯ ɲɢɪɨ-
ɤɢɦ ɮɪɨɧɬɨɦ ɩɪɨɜɨɞɹɬɫɹ ɪɚɛɨɬɵ ɩɨ ɩɪɢɦɟ-
ɧɟɧɢɸ ɜɨɞɨɪɨɞɚ ɜ ɥɟɝɤɨɜɵɯ ɚɜɬɨɦɨɛɢɥɹɯ ɢ 

ɝɨɪɨɞɫɤɢɯ ɚɜɬɨɛɭɫɚɯ ɤɚɤ ɨɫɧɨɜɧɨɝɨ, ɬɚɤ ɢ 

ɞɨɩɨɥɧɢɬɟɥɶɧɨɝɨ ɷɧɟɪɝɨɧɨɫɢɬɟɥɹ. ɉɨ ɞɚɧ-

ɧɵɦ ɤɨɦɩɚɧɢɢ L-B-Systemtechnik GmbH, 

ɩɪɟɞɫɬɚɜɢɜɲɟɣ ɧɚ ɫɚɣɬɟ www.h2mobility.org 

ɢɫɬɨɪɢɸ ɪɚɡɜɢɬɢɹ ɜɨɞɨɪɨɞɧɨɣ ɚɜɬɨɦɨɛɢɥɶ-
ɧɨɣ ɬɟɯɧɢɤɢ, ɜ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɧɚɫɱɢɬɵɜɚ-
ɟɬɫɹ ɛɨɥɟɟ 200 ɬɢɩɨɜ ɚɜɬɨɦɨɛɢɥɟɣ ɢ ɚɜɬɨɛɭ-

ɫɨɜ, ɪɚɛɨɬɚɸɳɢɯ ɧɚ ɜɨɞɨɪɨɞɟ. ɉɪɢ ɷɬɨɦ 

ɬɪɟɬɶ ɢɡ ɧɢɯ ɨɫɧɚɳɟɧɚ Ⱦȼɋ, ɚ ɞɜɟ ɬɪɟɬɢ – 

ɷɧɟɪɝɨɭɫɬɚɧɨɜɤɚɦɢ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɬɨɩ-

ɥɢɜɧɵɯ ɷɥɟɦɟɧɬɨɜ. ɉɨɷɬɨɦɭ ɜ ɛɥɢɠɚɣɲɢɟ 
ɝɨɞɵ ɚɤɬɭɚɥɶɧɨɣ ɛɭɞɟɬ ɡɚɞɚɱɚ ɫɨɡɞɚɧɢɹ ɢɧ-

ɮɪɚɫɬɪɭɤɬɭɪɵ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɚɜɬɨɬɪɚɧɫ-
ɩɨɪɬɚ ɷɤɨɥɨɝɢɱɟɫɤɢ ɱɢɫɬɵɦ ɬɨɩɥɢɜɨɦ. ȼɚɠ-

ɧɟɣɲɢɦ ɷɥɟɦɟɧɬɨɦ ɬɚɤɨɣ ɢɧɮɪɚɫɬɪɭɤɬɭɪɵ 

ɹɜɥɹɸɬɫɹ ɫɢɫɬɟɦɵ ɝɟɧɟɪɚɰɢɢ ɜɨɞɨɪɨɞɚ [8]. 
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Ɋɢɫ. 2. Ɇɨɞɭɥɶɧɚɹ ɤɨɧɫɬɪɭɤɰɢɹ ɷɥɟɤɬɪɨɥɢɡɟɪɚ ɜɵɫɨɤɨɝɨ ɞɚɜɥɟɧɢɹ: 1 – ɩɥɭɧɠɟɪɧɵɣ ɧɚɫɨɫ ɩɨɞɚ-
ɱɢ ɞɢɫɬɢɥɥɢɪɨɜɚɧɧɨɣ ɜɨɞɵ; 2 – ɫɥɢɜɧɨɣ ɜɟɧɬɢɥɶ ɞɥɹ ɞɢɫɬɢɥɥɹɬɚ; 3 – ɟɦɤɨɫɬɶ ɞɥɹ ɞɢɫɬɢɥ-
ɥɹɬɚ; 4 – ɡɚɥɢɜɧɚɹ ɝɨɪɥɨɜɢɧɚ; 5 – ɫɟɩɚɪɚɬɨɪɵ; 6 – ɷɥɟɤɬɪɨɥɢɡɧɚɹ ɹɱɟɣɤɚ; 7 – ɩɟɪɟɤɥɸɱɚɬɟɥɶ 
ɝɚɡɨɜɨɝɨ ɩɨɬɨɤɚ; 8 – ɝɚɡɨɜɵɟ ɦɚɝɢɫɬɪɚɥɢ; 9 – ɨɛɪɚɬɧɵɣ ɤɥɚɩɚɧ ɇ2; 10 – ɨɛɪɚɬɧɵɣ ɤɥɚɩɚɧ 

Ɉ2; 11 – ɦɚɧɨɦɟɬɪ ɇ2; 12 – ɦɚɧɨɦɟɬɪ Ɉ2; 13 – ɜɨɥɶɬɦɟɬɪ; 14 – ɚɦɩɟɪɦɟɬɪ; 15 – ɛɥɨɤ ɩɢɬɚ-
ɧɢɹ ɢ ɭɩɪɚɜɥɟɧɢɹ; 16 – ɮɭɧɞɚɦɟɧɬ; 17 – ɫɥɢɜɧɨɣ ɜɟɧɬɢɥɶ ɷɥɟɤɬɪɨɥɢɬɚ; 18 – ɨɛɪɚɬɧɵɣ ɤɥɚ-
ɩɚɧ ɞɥɹ ɞɢɫɬɢɥɥɹɬɚ 

 

 
 

Ɋɢɫ. 3. Ɋɚɡɦɟɳɟɧɢɟ ɷɥɟɤɬɪɨɥɢɡɧɨɣ ɭɫɬɚɧɨɜɤɢ 

ɩɪɢ ɤɨɦɩɨɧɨɜɤɟ ɜɟɬɪɨɜɨɞɨɪɨɞɧɨɝɨ ɧɚɤɨ-
ɩɢɬɟɥɹ ɷɧɟɪɝɢɢ 

 

ɉɪɢ ɷɬɨɦ ɫɥɟɞɭɟɬ ɭɱɟɫɬɶ, ɱɬɨ ɩɨɥɭɱɟɧɢɟ ɷɤɨ-
ɥɨɝɢɱɟɫɤɢ ɱɢɫɬɨɝɨ ɷɧɟɪɝɨɧɨɫɢɬɟɥɹ ɧɟ ɞɨɥɠɧɨ 

ɫɨɩɪɨɜɨɠɞɚɬɶɫɹ ɨɛɪɚɡɨɜɚɧɢɟɦ ɷɤɨɥɨɝɢɱɟɫɤɢ 

ɨɩɚɫɧɵɯ ɢɧɝɪɟɞɢɟɧɬɨɜ. ȼ ɫɜɹɡɢ ɫ ɷɬɢɦ ɷɥɟɤ-
ɬɪɨɥɢɡɧɵɟ ɭɫɬɚɧɨɜɤɢ ɞɥɹ ɩɨɥɭɱɟɧɢɹ ɜɨɞɨɪɨ-
ɞɚ ɜ ɤɨɦɩɥɟɤɫɟ ɫ ɜɟɬɪɨɷɧɟɪɝɟɬɢɱɟɫɤɢɦɢ ɚɝɪɟ-
ɝɚɬɚɦɢ ɹɜɥɹɸɬɫɹ ɜɟɫɶɦɚ ɩɟɪɫɩɟɤɬɢɜɧɵɦɢ. 

ɋɨɜɪɟɦɟɧɧɵɣ ɭɪɨɜɟɧɶ ɜɨɞɨɪɨɞɧɵɯ ɬɟɯɧɨɥɨ-
ɝɢɣ, ɤɨɬɨɪɵɟ ɪɟɚɥɢɡɭɸɬɫɹ ɜ ɪɚɡɪɚɛɨɬɚɧɧɵɯ 
ɷɥɟɤɬɪɨɯɢɦɢɱɟɫɤɢɯ ɭɫɬɚɧɨɜɤɚɯ, ɩɨɡɜɨɥɹɟɬ 
ɜɵɪɚɛɚɬɵɜɚɬɶ ɢ ɧɚɤɚɩɥɢɜɚɬɶ ɜɨɞɨɪɨɞ ɜ ɫɢ-

ɫɬɟɦɚɯ ɫ ɜɵɫɨɤɢɦ ɞɚɜɥɟɧɢɟɦ, ɧɟɩɨɫɪɟɞ-

ɫɬɜɟɧɧɨ ɜ ɭɫɥɨɜɢɹɯ ɜɨɞɨɪɨɞɧɵɯ ɡɚɩɪɚɜɨɱɧɵɯ 
ɫɬɚɧɰɢɣ (ɪɢɫ.4), ɢ ɢɫɩɨɥɶɡɨɜɚɬɶ ɟɝɨ ɜ ɤɚɱɟ-
ɫɬɜɟ ɬɨɩɥɢɜɚ ɜ ɚɜɬɨɦɨɛɢɥɶɧɵɯ ɞɜɢɝɚɬɟɥɹɯ ɢ 

ɷɧɟɪɝɨɭɫɬɚɧɨɜɤɚɯ ɫɭɞɨɜ ɤɚɛɨɬɚɠɧɨɝɨ ɩɥɚɜɚ-
ɧɢɹ, ɱɬɨ ɫɧɢɠɚɟɬ ɬɨɤɫɢɱɧɨɫɬɶ ɨɬɪɚɛɨɬɚɜɲɢɯ 
ɝɚɡɨɜ ɬɪɚɧɫɩɨɪɬɧɵɯ ɫɪɟɞɫɬɜ ɢ ɨɛɟɫɩɟɱɢɜɚɟɬ 
ɷɤɨɧɨɦɢɸ ɭɝɥɟɜɨɞɨɪɨɞɧɵɯ ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ 

ɪɟɫɭɪɫɨɜ [9]. 

 

Ɍɨɩɥɢɜɨɡɚɩɪɚɜɨɱɧɵɟ ɫɬɚɧɰɢɢ, ɩɨɫɬɪɨɟɧɧɵɟ 
ɩɨ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɣ ɫɯɟɦɟ, ɦɨɝɭɬ ɫɨɫɬɚɜɢɬɶ 
ɤɨɧɤɭɪɟɧɰɢɸ Home Energy Station, ɤɨɬɨɪɵɟ 
ɩɪɟɞɥɚɝɚɸɬɫɹ ɮɢɪɦɨɣ Honda ɞɥɹ ɜɵɪɚɛɨɬɤɢ 

ɜɨɞɨɪɨɞɚ ɢɡ ɛɵɬɨɜɨɝɨ ɝɚɡɚ, ɬ. ɤ. ɜ ɩɨɫɥɟɞɧɟɦ 

ɫɥɭɱɚɟ ɬɟɯɧɨɥɨɝɢɹ ɢɫɤɥɸɱɚɟɬ ɨɛɪɚɡɨɜɚɧɢɟ 
ɋɈ2. 

 

ȼ ɪɚɛɨɬɟ [10] ɩɨɤɚɡɚɧɨ, ɱɬɨ ɢɧɢɰɢɢɪɭɸɳɢɟ 
ɫɜɨɣɫɬɜɚ ɜɨɞɨɪɨɞɚ ɞɟɥɚɸɬ ɟɝɨ ɱɪɟɡɜɵɱɚɣɧɨ 
ɷɮɮɟɤɬɢɜɧɵɦ ɞɥɹ ɩɪɢɦɟɧɟɧɢɹ ɜ ɚɜɬɨɦɨɛɢɥɶ-
ɧɵɯ Ⱦȼɋ ɜ ɤɚɱɟɫɬɜɟ ɞɨɩɨɥɧɢɬɟɥɶɧɨɝɨ ɬɨɩɥɢ-

ɜɚ, ɱɬɨ ɨɛɟɫɩɟɱɢɜɚɟɬ ɫɭɳɟɫɬɜɟɧɧɨɟ ɭɥɭɱɲɟ-
ɧɢɟ ɢɯ ɷɤɨɧɨɦɢɱɟɫɤɢɯ ɢ ɷɤɨɥɨɝɢɱɟɫɤɢɯ 

ɩɨɤɚɡɚɬɟɥɟɣ, ɜ ɩɟɪɜɭɸ ɨɱɟɪɟɞɶ ɡɚ ɫɱɟɬ ɫɧɢ-

ɠɟɧɢɹ ɜɵɛɪɨɫɨɜ ɤɚɧɰɟɪɨɝɟɧɧɨ-ɦɭɬɚɝɟɧɧɵɯ 
ɫɨɟɞɢɧɟɧɢɣ ɜ ɈȽ. 
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Ɋɢɫ. 4. ɉɪɢɧɰɢɩɢɚɥɶɧɚɹ ɫɯɟɦɚ ɚɜɬɨɧɨɦɧɨɝɨ ɜɟɬɪɨɜɨɞɨɪɨɞɧɨɝɨ ɷɧɟɪɝɨɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɤɨɦ-

ɩɥɟɤɫɚ ɞɥɹ ɡɚɩɪɚɜɤɢ ɚɜɬɨɬɪɚɧɫɩɨɪɬɚ: 1 – ɜɟɬɪɨɷɥɟɤɬɪɢɱɟɫɤɚɹ ɬɭɪɛɨɝɟɧɟɪɚɬɨɪɧɚɹ ɭɫɬɚɧɨɜɤɚ; 
2 – ɫɢɫɬɟɦɚ ɷɥɟɤɬɪɨɩɪɟɨɛɪɚɡɨɜɚɧɢɹ ɢ ɭɩɪɚɜɥɟɧɢɹ; 3 – ɷɥɟɤɬɪɨɥɢɡɟɪ ɜɵɫɨɤɨɝɨ ɞɚɜɥɟɧɢɹ;  
4 – ɛɚɤ ɨɩɪɟɫɧɟɧɧɨɣ ɜɨɞɵ; 5 – ɨɩɪɟɫɧɢɬɟɥɶɧɵɣ ɛɥɨɤ; 6 – ɛɚɤ ɢɫɯɨɞɧɨɣ ɜɨɞɵ; 7 – ɧɚɫɨɫ;  
8 – ɧɚɤɨɩɢɬɟɥɶɧɵɟ ɟɦɤɨɫɬɢ ɞɥɹ ɜɨɞɨɪɨɞɚ ɢ ɤɢɫɥɨɪɨɞɚ; 9 – ɦɟɬɚɥɥɨɝɢɛɪɢɞɧɚɹ ɫɢɫɬɟɦɚ ɞɥɹ 
ɞɥɢɬɟɥɶɧɨɝɨ ɯɪɚɧɟɧɢɹ ɢ ɫɠɚɬɢɹ ɜɨɞɨɪɨɞɚ; 10 – ɜɨɞɨɪɨɞɧɵɣ ɞɜɢɝɚɬɟɥɶ 

 

ȼ ɭɫɥɨɜɢɹɯ ɝɨɪɨɞɫɤɨɣ ɷɤɫɩɥɭɚɬɚɰɢɢ ɥɟɝɤɨ-
ɜɵɯ ɚɜɬɨɦɨɛɢɥɟɣ ɫ Ⱦȼɋ ɩɪɢ ɪɚɛɨɬɟ ɧɚ ɨɛɟɞ-

ɧɟɧɧɵɯ ɛɟɧɡɨɜɨɞɨɪɨɞɨɜɨɡɞɭɲɧɵɯ ɫɦɟɫɹɯ 
(ɞɨɛɚɜɤɚ ɜɨɞɨɪɨɞɚ ɞɨ 

2ɇ 10 %g   ɩɨ ɦɚɫɫɟ) 

ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɭɦɟɧɶɲɟɧɢɟ ɪɚɫɯɨɞɚ ɧɟɮ-

ɬɹɧɨɝɨ ɬɨɩɥɢɜɚ ɧɚ 40 % ɫ ɨɞɧɨɜɪɟɦɟɧɧɵɦ 

ɩɨɜɵɲɟɧɢɟɦ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɨɣ ɬɨɩɥɢɜɧɨɣ 

ɷɤɨɧɨɦɢɱɧɨɫɬɢ ɚɜɬɨɦɨɛɢɥɹ. ɉɪɢ ɷɬɨɦ ɞɨɫɬɢ-

ɝɚɟɬɫɹ ɫɧɢɠɟɧɢɟ ɜɵɛɪɨɫɨɜ ɫ ɋɈ2 ɜ 1,5 ɪɚɡɚ, ɫ 
NOx – ɜ 8 ɪɚɡ, ɚ ɤɚɧɰɟɪɨɝɟɧɧɵɯ ɭɝɥɟɜɨɞɨɪɨ-
ɞɨɜ (Ȼɉ) – ɛɨɥɟɟ ɱɟɦ 1,5 ɪɚɡɚ. 
 

ɇɟɫɦɨɬɪɹ ɧɚ ɬɨ, ɱɬɨ ɫɪɟɞɧɟɝɨɞɨɜɨɟ ɭɜɟɥɢɱɟ-
ɧɢɟ ɜɵɛɪɨɫɨɜ ɋɈ2 ɚɜɬɨɬɪɚɧɫɩɨɪɬɨɦ ɧɟ ɩɪɟ-
ɜɵɲɚɟɬ 0,5 % ɨɬ ɟɝɨ ɝɨɞɨɜɨɝɨ ɧɚɤɨɩɥɟɧɢɹ ɜ 
ɬɪɨɩɨɫɮɟɪɟ, ɨɧ ɹɜɥɹɟɬɫɹ ɨɩɪɟɞɟɥɹɸɳɢɦ ɡɚ-
ɝɪɹɡɧɢɬɟɥɟɦ ɚɬɦɨɫɮɟɪɵ ɝɨɪɨɞɨɜ ɩɪɟɞɟɥɶɧɨ 
ɨɩɚɫɧɵɦɢ ɬɨɤɫɢɱɧɵɦɢ ɢ ɤɚɧɰɟɪɨɝɟɧɧɨ-ɦɭɬɚ-
ɝɟɧɧɵɦɢ ɢɧɝɪɟɞɢɟɧɬɚɦɢ, ɱɬɨ ɫɭɳɟɫɬɜɟɧɧɵɦ 

ɨɛɪɚɡɨɦ ɜɥɢɹɟɬ ɧɚ ɩɪɨɞɭɤɬɢɜɧɨɫɬɶ ɮɨɬɨɫɢɧ-

ɬɟɡɢɪɭɸɳɢɯ ɫɢɫɬɟɦ, ɩɪɢɜɨɞɹ ɤ ɫɭɳɟɫɬɜɟɧ-

ɧɨɦɭ ɫɧɢɠɟɧɢɸ ɭɪɨɜɧɹ ɩɨɝɥɨɳɟɧɢɹ ɋɈ2. 

 

Ɉɰɟɧɤɚ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɪɢɦɟɧɟɧɢɹ ȼɂɗ ɜ 
ɭɞɚɥɟɧɧɨɣ ɨɬ ɰɟɧɬɪɚɥɶɧɨɝɨ ɷɧɟɪɝɨɫɧɚɛɠɟɧɢɹ 
ɦɟɫɬɧɨɫɬɢ ɩɨɤɚɡɚɥɨ, ɱɬɨ ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɜ 
ɤɚɱɟɫɬɜɟ ɚɜɬɨɧɨɦɧɨɝɨ ɢɫɬɨɱɧɢɤɚ ɷɥɟɤɬɪɨɷɧɟɪ-
ɝɢɢ ɜɟɬɪɨɝɟɧɟɪɚɬɨɪɚ ɨɬɧɨɫɢɬɟɥɶɧɨ ɦɚɥɨɣ 

ɦɨɳɧɨɫɬɢ 15 ɤȼɬ ɭɞɨɜɥɟɬɜɨɪɹɟɬɫɹ ɩɪɚɤɬɢɱɟ-
ɫɤɢ ɩɨɥɧɚɹ ɩɨɬɪɟɛɧɨɫɬɶ ɢɧɞɢɜɢɞɭɚɥɶɧɨɝɨ 
ɯɨɡɹɣɫɬɜɚ ɜɨ ɜɫɟɯ ɜɢɞɚɯ ɷɧɟɪɝɨɧɨɫɢɬɟɥɟɣ. 

Ⱦɥɹ ɜɨɡɦɨɠɧɨɫɬɢ ɞɨɩɨɥɧɢɬɟɥɶɧɨɝɨ ɚɤɤɭɦɭ-
ɥɢɪɨɜɚɧɢɹ ɢ ɞɢɜɟɪɫɢɮɢɤɚɰɢɢ ɷɥɟɤɬɪɨɷɧɟɪ-
ɝɢɢ ɫ ɧɚɪɚɛɨɬɤɨɣ ɦɨɬɨɪɧɨɝɨ ɬɨɩɥɢɜɚ ɢɫɩɨɥɶ-

ɡɭɟɬɫɹ ɭɫɬɚɧɨɜɤɚ ɩɨɥɭɱɟɧɢɹ ɜɨɞɨɪɨɞɚ ɩɭɬɟɦ 

ɷɥɟɤɬɪɨɥɢɡɚ ɜɨɞɵ. ȼ ɫɨɫɬɚɜ ɷɧɟɪɝɨɭɫɬɚɧɨɜɤɢ 

ɜɯɨɞɹɬ: ɷɥɟɤɬɪɨɝɟɧɟɪɚɬɨɪ, ɜɵɩɪɹɦɢɬɟɥɶ, ɚɤ-
ɤɭɦɭɥɹɬɨɪ, ɢɧɜɟɪɬɨɪ ɢ ɷɥɟɤɬɪɨɧɚɝɪɟɜɚɬɟɥɢ. 

 

ȼɟɬɪɨɷɧɟɪɝɨɭɫɬɚɧɨɜɤɚ ɫ ɜɨɞɨɪɨɞɧɵɦ ɧɚɤɨ-
ɩɢɬɟɥɟɦ ɷɧɟɪɝɢɢ ɨɛɟɫɩɟɱɢɜɚɟɬ ɷɥɟɤɬɪɢɱɟ-
ɫɤɨɣ ɷɧɟɪɝɢɟɣ ɪɚɛɨɬɭ ɷɥɟɤɬɪɨɛɵɬɨɜɵɯ ɩɪɢ-

ɛɨɪɨɜ, ɷɥɟɤɬɪɨɢɧɫɬɪɭɦɟɧɬɚ, ɧɚɝɪɟɜ ɜɨɞɵ ɞɥɹ 
ɛɵɬɨɜɵɯ ɰɟɥɟɣ ɢ ɨɛɨɝɪɟɜ ɩɨɦɟɳɟɧɢɹ. 
Ɉɫɬɚɥɶɧɚɹ ɱɚɫɬɶ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɦɨɠɟɬ ɛɵɬɶ 
ɧɚɩɪɚɜɥɟɧɚ ɧɚ ɩɨɥɭɱɟɧɢɟ ɷɥɟɤɬɪɨɥɢɬɢɱɟɫɤɨ-
ɝɨ ɜɨɞɨɪɨɞɚ ɢ ɟɝɨ ɧɚɤɨɩɥɟɧɢɟ. ɉɪɢ ɢɫɩɨɥɶɡɨ-
ɜɚɧɢɢ 25 % ɜɵɪɚɛɚɬɵɜɚɟɦɨɣ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 

ɜ ɬɟɱɟɧɢɟ 20 ɱɚɫɨɜ ɜ ɫɭɬɤɢ ɦɨɠɧɨ ɩɨɥɭɱɚɬɶ 
ɩɪɢɦɟɪɧɨ 1,5 ɤɝ ɜɨɞɨɪɨɞɚ, ɱɬɨ ɩɨ ɷɧɟɪɝɨɟɦ-

ɤɨɫɬɢ ɪɚɜɧɨɰɟɧɧɨ 6 ɥ ɛɟɧɡɢɧɚ ɢɥɢ ɞɢɡɟɥɶɧɨ-
ɝɨ ɬɨɩɥɢɜɚ. 
 

ɉɪɢ ɫɪɟɞɧɟɣ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɢ ɪɚɛɨɬɵ 

ɜɟɬɪɨɝɟɧɟɪɚɬɨɪɚ ɜ ɬɟɱɟɧɢɟ ɝɨɞɚ 3000 ɱɚɫɨɜ, 
ɷɤɨɧɨɦɢɹ ɞɢɡɟɥɶɧɨɝɨ ɬɨɩɥɢɜɚ ɫɨɫɬɚɜɢɬ ɨɤɨɥɨ 
14 ɬ, ɱɬɨ ɨɛɟɫɩɟɱɢɬ ɫɧɢɠɟɧɢɟ ɜɵɛɪɨɫɨɜ ɋɈ2 

ɜ ɤɨɥɢɱɟɫɬɜɟ 35 ɬ. 
 

ȼ ɪɟɡɭɥɶɬɚɬɟ ɨɛɪɚɛɨɬɤɢ ɢ ɨɛɨɛɳɟɧɢɹ ɢɧɮɨɪ-
ɦɚɰɢɢ, ɩɨɥɭɱɟɧɧɨɣ ɜ ɩɪɨɰɟɫɫɟ ɢɫɫɥɟɞɨɜɚɧɢɣ, 

ɫɮɨɪɦɢɪɨɜɚɧɵ ɧɚɭɱɧɨ-ɬɟɯɧɢɱɟɫɤɢɟ ɩɪɢɧɰɢ-

ɩɵ ɫɨɡɞɚɧɢɹ ɷɥɟɤɬɪɨɯɢɦɢɱɟɫɤɢɯ ɜɨɞɨɪɨɞɧɵɯ 
ɚɤɤɭɦɭɥɹɬɨɪɨɜ ɷɧɟɪɝɢɢ ɢ ɩɪɟɞɥɨɠɟɧɵ ɩɭɬɢ 

ɨɩɬɢɦɢɡɚɰɢɢ ɢɯ ɪɚɛɨɬɵ ɧɚ ɩɟɪɟɦɟɧɧɵɯ ɪɟ-
ɠɢɦɚɯ, ɯɚɪɚɤɬɟɪɧɵɯ ɞɥɹ ɪɟɚɥɶɧɵɯ ɭɫɥɨɜɢɣ 

ɷɤɫɩɥɭɚɬɚɰɢɢ ɷɧɟɪɝɨɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɭɫɬɚ-
ɧɨɜɨɤ ɜ ɪɚɡɧɵɯ ɝɟɨɤɥɢɦɚɬɢɱɟɫɤɢɯ ɭɫɥɨɜɢɹɯ.  
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ȼɵɜɨɞɵ 

 

ɉɪɟɞɥɨɠɟɧɚ ɧɨɜɚɹ ɬɟɯɧɨɥɨɝɢɹ ɩɪɟɨɛɪɚɡɨɜɚ-
ɧɢɹ ɷɧɟɪɝɢɢ ɩɟɪɜɢɱɧɵɯ ɢɫɬɨɱɧɢɤɨɜ ɩɭɬɟɦ 

ɫɨɡɞɚɧɢɹ ɜɟɬɪɨɜɨɞɨɪɨɞɧɵɯ ɷɧɟɪɝɨɬɟɯɧɨɥɨɝɢ-

ɱɟɫɤɢɯ ɤɨɦɩɥɟɤɫɨɜ ɢ ɡɚɩɪɚɜɨɱɧɵɯ ɫɬɚɧɰɢɣ 

ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɚɜɬɨɬɪɚɧɫɩɨɪɬɚ ɢ ɫɭɞɨɜɵɯ 
ɷɧɟɪɝɨɭɫɬɚɧɨɜɨɤ ɷɤɨɥɨɝɢɱɟɫɤɢ ɱɢɫɬɵɦ ɬɨɩ-

ɥɢɜɨɦ – ɜɨɞɨɪɨɞɨɦ. ɉɪɢɦɟɧɟɧɢɟ ɜ ɫɨɫɬɚɜɟ 
ȼɗɍ ɨɪɢɝɢɧɚɥɶɧɨɣ ɷɥɟɤɬɪɨɥɢɡɧɨɣ ɬɟɯɧɨɥɨ-
ɝɢɢ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɬɪɚɞɢɰɢɨɧɧɵɦɢ ɷɥɟɤɬɪɨ-
ɥɢɡɟɪɚɦɢ ɨɛɟɫɩɟɱɢɜɚɟɬ ɫɧɢɠɟɧɢɟ ɷɧɟɪɝɨɡɚ-
ɬɪɚɬ ɧɚ 10–15 % ɧɚ ɟɞɢɧɢɰɭ ɩɪɨɢɡɜɟɞɟɧɧɨɝɨ 
ɩɪɨɞɭɤɬɚ. ɉɪɢ ɷɬɨɦ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɝɟɧɟɪɚ-
ɰɢɹ ɜɨɞɨɪɨɞɚ ɢ ɤɢɫɥɨɪɨɞɚ ɜɵɫɨɤɨɝɨ ɞɚɜɥɟ-
ɧɢɹ, ɱɬɨ ɫɨɡɞɚɟɬ ɧɟɨɛɯɨɞɢɦɵɟ ɭɫɥɨɜɢɹ ɞɥɹ 
ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɞɚɧɧɨɝɨ ɷɥɟɤɬɪɨɥɢɡɧɨɝɨ ɨɛɨ-
ɪɭɞɨɜɚɧɢɹ ɜ ɛɟɫɤɨɦɩɪɟɫɫɨɪɧɵɯ ɛɭɮɟɪɧɵɯ 
ɫɢɫɬɟɦɚɯ ɚɤɤɭɦɭɥɢɪɨɜɚɧɢɹ ɷɧɟɪɝɢɢ. 

 

ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɜɟɬɪɨɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɤɨɦ-

ɩɥɟɤɫɨɜ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɚɜɬɨɬɪɚɧɫɩɨɪɬɚ ɢ 

ɫɭɞɨɜɵɯ ɷɧɟɪɝɨɭɫɬɚɧɨɜɨɤ ɜɨɞɨɪɨɞɨɦ ɩɨɡɜɨ-
ɥɢɬ ɫɭɳɟɫɬɜɟɧɧɨ ɫɧɢɡɢɬɶ ɩɨɬɪɟɛɥɟɧɢɟ ɚɜɬɨ-
ɦɨɛɢɥɶɧɵɯ ɭɝɥɟɜɨɞɨɪɨɞɧɵɯ ɬɨɩɥɢɜ ɢ ɡɧɚɱɢ-

ɬɟɥɶɧɨ ɭɥɭɱɲɢɬ ɫɨɫɬɨɹɧɢɟ ɨɤɪɭɠɚɸɳɟɣ 

ɫɪɟɞɵ, ɱɬɨ ɨɫɨɛɟɧɧɨ ɜɚɠɧɨ ɞɥɹ ɝɨɪɨɞɫɤɢɯ 
ɬɟɪɪɢɬɨɪɢɣ, ɤɭɪɨɪɬɧɵɯ ɢ ɪɟɤɪɟɚɰɢɨɧɧɵɯ 
ɡɨɧ, ɚ ɬɚɤɠɟ ɬɪɭɞɧɨɞɨɫɬɭɩɧɵɯ ɪɚɣɨɧɨɜ, ɜ ɤɨ-
ɬɨɪɵɯ ɨɬɫɭɬɫɬɜɭɟɬ ɰɟɧɬɪɚɥɢɡɨɜɚɧɧɨɟ ɷɧɟɪɝɨ-
ɫɧɚɛɠɟɧɢɟ ɢ ɡɚɬɪɭɞɧɟɧɚ ɞɨɫɬɚɜɤɚ ɬɨɩɥɢɜɚ. 
ȼɦɟɫɬɟ ɫ ɬɟɦ ɞɚɥɶɧɟɣɲɟɝɨ ɪɚɡɜɢɬɢɹ ɬɪɟɛɭɟɬ 
ɪɟɲɟɧɢɟ ɩɪɨɛɥɟɦɵ ɤɨɪɪɟɤɬɧɨɝɨ ɨɩɪɟɞɟɥɟɧɢɹ 
ɷɤɨɥɨɝɢɱɟɫɤɨɝɨ ɭɳɟɪɛɚ ɩɪɢ ɡɚɦɟɧɟ ɜɨɞɨɪɨ-
ɞɨɦ ɬɪɚɞɢɰɢɨɧɧɵɯ ɭɝɥɟɜɨɞɨɪɨɞɧɵɯ ɬɨɩɥɢɜ ɫ 
ɭɱɟɬɨɦ ɫɧɢɠɟɧɢɹ ɷɦɢɫɫɢɢ ɋɈ2 ɮɚɤɬɨɪɨɜ 
ɧɟɝɚɬɢɜɧɨɝɨ ɜɥɢɹɧɢɹ ɨɬɪɚɛɨɬɚɜɲɢɯ ɝɚɡɨɜ, 
ɨɫɨɛɟɧɧɨ ɢɯ ɤɚɧɰɟɪɨɝɟɧɧɵɯ ɫɨɫɬɚɜɥɹɸɳɢɯ 
ɧɚ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ, ɱɬɨ, ɛɟɡɭɫɥɨɜɧɨ, ɩɨ-
ɜɵɫɢɬ ɢɧɜɟɫɬɢɰɢɨɧɧɵɣ ɪɟɣɬɢɧɝ ɪɚɡɪɚɛɨɬɨɤ ɜ 
ɨɛɥɚɫɬɢ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɜɨɡɨɛɧɨɜɥɹɟɦɵɯ ɢɫ-
ɬɨɱɧɢɤɨɜ ɷɧɟɪɝɢɢ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɜɨɞɨɪɨɞ-
ɧɵɯ ɬɟɯɧɨɥɨɝɢɣ. 
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