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Аɧɧɨɬɚɰиɹ. ȼ ɧɚɫɬɨɹɳɟɣ ɫɬɚɬɶɟ ɪɚɫɫɦɨɬɪɟɧɵ ɨɫɨɛɟɧɧɨɫɬɢ ɤɨɧɫɬɪɭɤɰɢɢ ɢ 
ɭɫɥɨɜɢɣ ɷɮɮɟɤɬɢɜɧɨɣ ɪɚɛɨɬɵ ɬɪɟɯɤɨɦɩɨɧɟɧɬɧɵɯ ɧɟɣɬɪɚɥɢɡɚɬɨɪɨɜ ɨɬɪɚɛɨɬɚɜɲɢɯ 
ɝɚɡɨɜ (ɈȽ), ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɧɚ ɚɜɬɨɦɨɛɢɥɹɯ ɫ ɛɟɧɡɢɧɨɜɵɦɢ ɞɜɢɝɚɬɟɥɹɦɢ ɜɧɭɬɪɟɧɧɟɝɨ 
ɫɝɨɪɚɧɢɹ. ɉɨɤɚɡɚɧɵ ɜɨɡɦɨɠɧɨɫɬɢ ɪɚɛɨɬɵ ɧɟɣɬɪɚɥɢɡɚɬɨɪɨɜ ɩɪɢ ɯɨɥɨɞɧɨɦ ɩɭɫɤɟ ɢ 
ɩɪɨɝɪɟɜɟ ɞɜɢɝɚɬɟɥɹ, ɜɵɹɜɥɟɧ ɨɩɬɢɦɚɥɶɧɵɣ ɪɟɠɢɦ ɪɚɛɨɬɵ ɧɟɣɬɪɚɥɢɡɚɬɨɪɚ, ɩɪɢ 
ɤɨɬɨɪɨɦ ɨɧ ɷɮɮɟɤɬɢɜɧɨ ɜɵɩɨɥɧɹɟɬ ɫɜɨɢ ɮɭɧɤɰɢɢ. ɉɪɨɚɧɚɥɢɡɢɪɨɜɚɧɚ ɢ ɨɩɢɫɚɧɚ 
ɦɟɬɨɞɢɤɚ ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɯ ɢɫɩɵɬɚɧɢɣ ɧɟɣɬɪɚɥɢɡɚɬɨɪɨɜ ɈȽ. Ɉɩɢɫɚɧɵ ɢ 
ɩɪɨɚɧɚɥɢɡɢɪɨɜɚɧɵ ɪɟɚɥɶɧɵɟ ɭɫɥɨɜɢɹ ɡɢɦɧɟɣ ɷɤɫɩɥɭɚɬɚɰɢɢ ɚɜɬɨɦɨɛɢɥɟɣ ɫ 
ɛɟɧɡɢɧɨɜɵɦɢ ɞɜɢɝɚɬɟɥɹɦɢ ɜɧɭɬɪɟɧɧɟɝɨ ɫɝɨɪɚɧɢɹ ɢ ɬɪɟɯɤɨɦɩɨɧɟɧɬɧɵɦɢ 
ɧɟɣɬɪɚɥɢɡɚɬɨɪɚɦɢ ɈȽ, ɜɵɹɜɥɟɧɵ ɨɬɪɢɰɚɬɟɥɶɧɵɟ ɦɨɦɟɧɬɵ ɷɤɫɩɥɭɚɬɚɰɢɢ 
ɚɜɬɨɦɨɛɢɥɟɣ ɫ ɧɟɣɬɪɚɥɢɡɚɬɨɪɚɦɢ ɜ ɡɢɦɧɢɯ ɭɫɥɨɜɢɹɯ. ȼɵɹɜɥɟɧɨ ɧɟɫɨɨɬɜɟɬɫɬɜɢɟ 
ɬɟɯɧɢɱɟɫɤɨɝɨ ɪɟɝɥɚɦɟɧɬɚ ɪɟɚɥɶɧɵɦɢ ɭɫɥɨɜɢɹɦ ɷɤɫɩɥɭɚɬɚɰɢɢ ɚɜɬɨɦɨɛɢɥɟɣ ɫ 
ɧɟɣɬɪɚɥɢɡɚɬɨɪɚɦɢ ɈȽ ɩɪɢɦɟɧɢɬɟɥɶɧɨ ɤ ɪɟɝɢɨɧɚɦ ɫ ɯɨɥɨɞɧɵɦ ɤɥɢɦɚɬɨɦ ɢ ɤ ɝɨɪɨɞɭ 
Ɉɦɫɤɭ, ɜ ɱɚɫɬɧɨɫɬɢ. 

 

Кɥɸɱеɜые ɫɥɨɜɚ: ɬɪɟɯɤɨɦɩɨɧɟɧɬɧɵɣ ɧɟɣɬɪɚɥɢɡɚɬɨɪ, ɦɟɬɨɞɢɤɚ 
ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɯ ɢɫɩɵɬɚɧɢɣ, ɭɫɥɨɜɢɹ ɷɤɫɩɥɭɚɬɚɰɢɢ ɚɜɬɨɦɨɛɢɥɟɣ, ɬɟɦɩɟɪɚɬɭɪɧɵɣ 
ɪɟɠɢɦ ɧɟɣɬɪɚɥɢɡɚɬɨɪɚ, ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɧɟɣɬɪɚɥɢɡɚɰɢɢ. 

 

ȼɜɟɞɟɧɢɟ 
Ⱥɜɬɨɬɪɚɧɫɩɨɪɬ ɹɜɥɹɟɬɫɹ ɧɟɨɬɴɟɦɥɟɦɨɣ 

ɱɚɫɬɶɸ ɠɢɡɧɟɞɟɹɬɟɥɶɧɨɫɬɢ ɱɟɥɨɜɟɤɚ. Ɉɞɧɚɤɨ 
ɧɟɩɪɟɤɪɚɳɚɸɳɢɣɫɹ ɪɨɫɬ ɚɜɬɨɦɨɛɢɥɶɧɨɝɨ 
ɩɚɪɤɚ ɜɟɞɟɬ ɤ ɝɥɨɛɚɥɶɧɨɦɭ ɡɚɝɪɹɡɧɟɧɢɸ 
ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɜɪɟɞɧɵɦɢ ɜɵɛɪɨɫɚɦɢ 
ɚɜɬɨɦɨɛɢɥɶɧɵɯ ɞɜɢɝɚɬɟɥɟɣ. 

ɋɧɢɠɟɧɢɟ ɜɪɟɞɧɵɯ ɜɵɛɪɨɫɨɜ ɫ 
ɨɬɪɚɛɨɬɚɜɲɢɦɢ ɝɚɡɚɦɢ ɞɜɢɝɚɬɟɥɟɣ 
ɚɜɬɨɬɪɚɧɫɩɨɪɬɧɵɯ ɫɪɟɞɫɬɜ ɹɜɥɹɟɬɫɹ ɨɞɧɨɣ ɢɡ 
ɧɚɢɛɨɥɟɟ ɡɧɚɱɢɦɵɯ ɡɚɞɚɱ ɞɥɹ ɪɚɡɪɚɛɨɬɱɢɤɨɜ 
ɚɜɬɨɬɪɚɧɫɩɨɪɬɧɵɯ ɫɪɟɞɫɬɜ. ɉɪɨɢɡɜɨɞɢɬɟɥɢ 
ɚɜɬɨɬɪɚɧɫɩɨɪɬɧɨɣ ɬɟɯɧɢɤɢ ɨɛɪɚɳɚɸɬ ɨɫɨɛɨɟ 
ɜɧɢɦɚɧɢɟ ɧɚ ɪɚɡɪɚɛɨɬɤɭ ɫɢɫɬɟɦ ɢ ɭɫɬɪɨɣɫɬɜ, 
ɫɧɢɠɚɸɳɢɯ ɜɵɛɪɨɫ ɜɪɟɞɧɵɯ ɜɟɳɟɫɬɜ ɫ 
ɨɬɪɚɛɨɬɚɜɲɢɦɢ ɝɚɡɚɦɢ ɞɜɢɝɚɬɟɥɹ. ɇɚɢɛɨɥɟɟ 
ɷɮɮɟɤɬɢɜɧɨɣ ɢ ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɨɣ ɫɢɫɬɟɦɨɣ 
ɞɥɹ ɚɜɬɨɦɨɛɢɥɟɣ ɫ ɛɟɧɡɢɧɨɜɵɦ ɞɜɢɝɚɬɟɥɟɦ 
ɹɜɥɹɟɬɫɹ ɛɢɮɭɧɤɰɢɨɧɚɥɶɧɚɹ ɫɢɫɬɟɦɚ 
ɧɟɣɬɪɚɥɢɡɚɰɢɢ ɜɪɟɞɧɵɯ ɜɟɳɟɫɬɜ 
ɨɬɪɚɛɨɬɚɜɲɢɯ ɝɚɡɨɜ, ɨɫɧɨɜɧɵɦ ɷɥɟɦɟɧɬɨɦ 

ɤɨɬɨɪɨɣ ɹɜɥɹɟɬɫɹ ɬɪɟɯɤɨɦɩɨɧɟɧɬɧɵɣ 
ɤɚɬɚɥɢɬɢɱɟɫɤɢɣ ɧɟɣɬɪɚɥɢɡɚɬɨɪ. 

Ɉɩɢɫɚɧɢɟ ɤɨɧɫɬɪɭɤɰɢɢ ɢ ɭɫɥɨɜɢɣ 
ɪɚɛɨɬɵ ɧɟɣɬɪɚɥɢɡɚɬɨɪɨɜ 

Ʉɚɬɚɥɢɬɢɱɟɫɤɨɟ ɞɨɠɢɝɚɧɢɟ ɤɨɦɩɨɧɟɧɬɨɜ 
ɨɬɪɚɛɨɬɚɜɲɢɯ ɝɚɡɨɜ ɩɪɨɢɫɯɨɞɢɬ ɜ 
ɫɩɟɰɢɚɥɶɧɨɦ ɩɪɢɛɨɪɟ – ɤɚɬɚɥɢɬɢɱɟɫɤɨɦ 
ɧɟɣɬɪɚɥɢɡɚɬɨɪɟ (ɪɢɫ. 1). ɇɟɣɬɪɚɥɢɡɚɬɨɪ 
ɦɨɧɬɢɪɭɟɬɫɹ ɜ ɫɢɫɬɟɦɟ ɜɵɩɭɫɤɚ 
ɨɬɪɚɛɨɬɚɜɲɢɯ ɝɚɡɨɜ ɚɜɬɨɦɨɛɢɥɹ. 

ɗɮɮɟɤɬɢɜɧɨɫɬɶ ɞɟɣɫɬɜɢɹ 
ɤɚɬɚɥɢɬɢɱɟɫɤɨɝɨ ɧɟɣɬɪɚɥɢɡɚɬɨɪɚ ɡɚɜɢɫɢɬ ɨɬ 
ɬɟɦɩɟɪɚɬɭɪɵ ɤɚɬɚɥɢɡɚɬɨɪɚ, 
ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɢ ɤɨɧɬɚɤɬɚ ɬɨɤɫɢɱɧɵɯ 
ɤɨɦɩɨɧɟɧɬɨɜ ɫ ɩɨɜɟɪɯɧɨɫɬɶɸ ɤɚɬɚɥɢɡɚɬɨɪɚ, ɚ 
ɬɚɤɠɟ ɨɬ ɤɨɧɰɟɧɬɪɚɰɢɢ ɬɨɤɫɢɱɧɵɯ 
ɤɨɦɩɨɧɟɧɬɨɜ ɜ ɨɬɪɚɛɨɬɚɜɲɢɯ ɝɚɡɚɯ. 

 

 ɮɮɟɤɬɢɜɧɨɫɬɶ ɧɟɣɬɪɚɥɢɡɚɰɢɢ      ɜɯɨɞ  ɜɵɯɨɞ ɜɯɨɞ
                             (1) 

 



ɌɊȺɇɋɉɈɊɌ
 

Веɫɬɧиɤ СиɛАДИ, ɜыɩɭɫɤ 4 (50), 2016                                                                            71 

ɝɞɟ mɜɯɨɞ – ɦɚɫɫɚ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ, 
ɜɯɨɞɹɳɢɯ ɜ ɧɟɣɬɪɚɥɢɡɚɬɨɪ; mɜɵɯɨɞ – ɦɚɫɫɚ 
ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ, ɜɵɯɨɞɹɳɢɯ ɢɡ 
ɧɟɣɬɪɚɥɢɡɚɬɨɪɚ. 

Ʉɚɬɚɥɢɬɢɱɟɫɤɢɟ ɧɟɣɬɪɚɥɢɡɚɬɨɪɵ 
ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ ɚɤɬɢɜɧɵɣ 
ɤɚɬɚɥɢɬɢɱɟɫɤɢɣ ɫɥɨɣ, ɧɚɧɟɫɟɧɧɵɣ ɧɚ 
ɢɧɟɪɬɧɨɟ ɬɟɥɨ-ɧɨɫɢɬɟɥɶ. Ʉɚɬɚɥɢɬɢɱɟɫɤɢɣ 
ɧɟɣɬɪɚɥɢɡɚɬɨɪ ɫɨɫɬɨɢɬ ɢɡ ɦɟɬɚɥɥɢɱɟɫɤɨɝɨ 
ɤɨɪɩɭɫɚ, ɢɡɝɨɬɨɜɥɟɧɧɨɝɨ ɢɡ ɠɚɪɨɩɪɨɱɧɨɣ 
ɫɬɚɥɢ ɬɨɥɳɢɧɨɣ ɩɨɪɹɞɤɚ 1,5 ɦɦ, ɜ ɤɨɬɨɪɨɦ 

ɧɚɯɨɞɢɬɫɹ ɧɨɫɢɬɟɥɶ ɜ ɜɢɞɟ ɤɟɪɚɦɢɱɟɫɤɨɝɨ 
ɦɨɧɨɥɢɬɚ ɢɥɢ ɦɟɬɚɥɥɢɱɟɫɤɨɣ ɮɨɥɶɝɢ, 
ɩɨɤɪɵɬɵɣ ɚɤɬɢɜɧɵɦ ɤɚɬɚɥɢɬɢɱɟɫɤɢɦ ɫɥɨɟɦ 
(ɪɢɫ. 2). 

Ɇɨɧɨɥɢɬɧɵɟ ɧɨɫɢɬɟɥɢ ɩɪɟɞɫɬɚɜɥɹɸɬ 
ɫɨɛɨɣ ɫɩɟɱɟɧɧɵɣ ɛɥɨɤ ɢɡ ɬɭɝɨɩɥɚɜɤɢɯ 
ɨɤɢɫɥɨɜ, ɩɪɨɧɢɡɚɧɧɵɣ ɛɨɥɶɲɢɦ ɤɨɥɢɱɟɫɬɜɨɦ 
ɫɤɜɨɡɧɵɯ ɤɚɧɚɥɨɜ ɫ ɤɚɬɚɥɢɡɚɬɨɪɨɦ ɧɚ 
ɩɨɜɟɪɯɧɨɫɬɢ. ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɧɚɢɛɨɥɟɟ 
ɱɚɫɬɨ ɩɪɢɦɟɧɹɸɬɫɹ ɧɨɫɢɬɟɥɢ ɢɡ ɬɟɪɦɨɫɬɨɣɤɨɣ 
ɤɟɪɚɦɢɤɢ (ɤɨɪɞɢɟɪɢɬɨɜɵɟ ɛɥɨɤɢ). 

 

 

ɚ) ɤɟɪɚɦɢɱɟɫɤɢɣ ɛɥɨɤ 

 

ɛ) ɦɟɬɚɥɥɢɱɟɫɤɚɹ ɥɟɧɬɚ, 
ɫɜɨɪɚɱɢɜɚɟɦɚɹ ɜ ɛɥɨɤ 

Ɋɢɫ.1. Ɉɛɳɢɣ ɜɢɞ ɢ ɨɫɧɨɜɧɵɟ ɷɥɟɦɟɧɬɵ ɤɚɬɚɥɢɬɢɱɟɫɤɨɝɨ ɧɟɣɬɪɚɥɢɡɚɬɨɪɚ 
1 – ɜɯɨɞɧɨɣ ɩɚɬɪɭɛɨɤ; 2 – ɜɨɫɫɬɚɧɨɜɢɬɟɥɶɧɚɹ ɫɬɭɩɟɧɶ; 3 − ɭɩɥɨɬɧɟɧɢɟ; 

4 – ɨɤɢɫɥɢɬɟɥɶɧɚɹ ɫɬɭɩɟɧɶ; 5 – ɜɵɯɨɞɧɨɣ ɩɚɬɪɭɛɨɤ; 6 – ɤɨɪɩɭɫ  

Ɋɢɫ. 2. ȼɢɞɵ ɛɥɨɤɨɜ 
ɚɜɬɨɦɨɛɢɥɶɧɵɯ 

ɧɟɣɬɪɚɥɢɡɚɬɨɪɨɜ 
 

ȼ ɤɚɱɟɫɬɜɟ ɧɨɫɢɬɟɥɟɣ ɧɚɱɢɧɚɸɬ ɲɢɪɨɤɨ 
ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ ɠɚɪɨɩɪɨɱɧɵɟ ɚɭɫɬɟɧɢɬɧɵɟ 
ɫɬɚɥɢ ɜ ɜɢɞɟ ɫɜɟɪɧɭɬɨɣ ɜ ɪɭɥɨɧ 
ɝɨɮɪɢɪɨɜɚɧɧɨɣ ɮɨɥɶɝɢ ɬɨɥɳɢɧɨɣ 0,04-     
0,05 ɦɦ. ɋɧɚɱɚɥɚ ɦɟɬɚɥɥɢɱɟɫɤɢɟ ɧɨɫɢɬɟɥɢ 
ɢɫɩɨɥɶɡɨɜɚɥɢɫɶ ɥɢɲɶ ɜ ɩɪɟɞɜɚɪɢɬɟɥɶɧɵɯ 
(ɫɬɚɪɬɨɜɵɯ) ɧɟɣɬɪɚɥɢɡɚɬɨɪɚɯ, ɨɞɧɚɤɨ ɬɟɩɟɪɶ 
ɨɧɢ ɩɪɢɦɟɧɹɸɬɫɹ ɢ ɜ ɨɫɧɨɜɧɵɯ 
ɧɟɣɬɪɚɥɢɡɚɬɨɪɚɯ. Ɉɫɧɨɜɭ ɦɟɬɚɥɥɢɱɟɫɤɨɝɨ 
ɛɥɨɤɚ ɫɨɫɬɚɜɥɹɟɬ FО, ɋɝ, Ⱥl-ɫɨɞɟɪɠɚɳɚɹ 
ɮɨɥɶɝɚ (ɮɟɯɪɚɥɶ). ȿɟ ɩɪɢɛɥɢɡɢɬɟɥɶɧɵɣ 
ɫɨɫɬɚɜ: Fe – 78 %, ɋɝ – 15 %, Ⱥl – 7 %. Ʉɪɨɦɟ 
ɮɟɯɪɚɥɢ ɦɨɝɭɬ ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ ɢ ɞɪɭɝɢɟ 
ɫɩɥɚɜɵ. Ƚɨɮɪɢɪɨɜɚɧɧɚɹ ɮɨɥɶɝɚ 
ɨɛɟɫɩɟɱɢɜɚɟɬ ɛɵɫɬɪɵɣ ɩɪɨɝɪɟɜ ɤɚɬɚɥɢɡɚɬɨɪɚ 
ɞɨ ɪɚɛɨɱɢɯ ɬɟɦɩɟɪɚɬɭɪ, ɜɵɫɨɤɭɸ ɩɪɨɱɧɨɫɬɶ, 
ɫɬɨɣɤɨɫɬɶ ɤ ɜɵɫɨɤɢɦ (ɞɨ 1300 °ɋ) 
ɬɟɦɩɟɪɚɬɭɪɚɦ ɢ ɩɟɪɟɦɟɧɧɵɦ ɬɟɩɥɨɜɵɦ 
ɧɚɝɪɭɡɤɚɦ, ɦɚɥɨɟ ɝɢɞɪɚɜɥɢɱɟɫɤɨɟ 
ɫɨɩɪɨɬɢɜɥɟɧɢɟ. ȿɟ ɧɟɞɨɫɬɚɬɤɨɦ ɹɜɥɹɟɬɫɹ 
ɨɬɧɨɫɢɬɟɥɶɧɨ ɜɵɫɨɤɚɹ ɫɬɨɢɦɨɫɬɶ. Д1Ж. 

ȼ ɨɤɢɫɥɢɬɟɥɶɧɨ-ɜɨɫɫɬɚɧɨɜɢɬɟɥɶɧɵɯ 
ɤɚɬɚɥɢɬɢɱɟɫɤɢɯ ɧɟɣɬɪɚɥɢɡɚɬɨɪɚɯ 
ɨɞɧɨɜɪɟɦɟɧɧɨ ɩɪɨɢɫɯɨɞɹɬ ɪɟɚɤɰɢɢ ɨɤɢɫɥɟɧɢɹ 

ɢ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ. Ⱦɟɣɫɬɜɢɟ ɨɫɧɨɜɚɧɨ ɧɚ 
ɛɟɫɩɥɚɦɟɧɧɨɦ ɩɨɜɟɪɯɧɨɫɬɧɨɦ ɨɤɢɫɥɟɧɢɢ 
ɬɨɤɫɢɱɧɵɯ ɜɟɳɟɫɬɜ ɜ ɩɪɢɫɭɬɫɬɜɢɢ 
ɤɚɬɚɥɢɡɚɬɨɪɚ, ɭɫɤɨɪɹɸɳɟɝɨ ɯɢɦɢɱɟɫɤɭɸ 
ɪɟɚɤɰɢɸ ɨɤɢɫɥɟɧɢɹ ɋɈ, ɋɯɇɭ, ɋ ɞɨ ɋɈ2 ɢ 
ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ NOɯ ɞɨ N2 ɜ ɩɪɢɫɭɬɫɬɜɢɢ 
ɤɢɫɥɨɪɨɞɚ. Ɋɟɚɤɰɢɢ ɨɤɢɫɥɟɧɢɹ ɩɪɨɢɫɯɨɞɹɬ ɡɚ 
ɫɱɟɬ ɨɫɬɚɬɨɱɧɨɝɨ ɤɢɫɥɨɪɨɞɚ ɜ ɨɛɟɞɧɟɧɧɵɯ 
ɫɦɟɫɹɯ ɢɥɢ ɩɨɞɚɱɢ ɜ ɫɢɫɬɟɦɭ 
ɞɨɩɨɥɧɢɬɟɥɶɧɨɝɨ ɜɨɡɞɭɯɚ [2]. 

ɇɚɢɛɨɥɟɟ ɭɧɢɜɟɪɫɚɥɶɧɵɦ ɢ 
ɷɮɮɟɤɬɢɜɧɵɦ ɤɚɬɚɥɢɡɚɬɨɪɨɦ ɹɜɥɹɟɬɫɹ 
ɩɥɚɬɢɧɚ. ȼ ɫɜɹɡɢ ɫ ɜɵɫɨɤɨɣ ɫɬɨɢɦɨɫɬɶɸ ɷɬɨɝɨ 
ɦɟɬɚɥɥɚ ɜ ɤɚɱɟɫɬɜɟ ɤɚɬɚɥɢɡɚɬɨɪɨɜ 
ɢɫɩɨɥɶɡɭɸɬɫɹ ɞɪɭɝɢɟ ɦɟɬɚɥɥɵ ɢ ɫɨɟɞɢɧɟɧɢɹ. 

Ʉɚɬɚɥɢɡɚɬɨɪɵ ɞɨɥɠɧɵ ɨɛɟɫɩɟɱɢɜɚɬɶ 
ɤɪɨɦɟ ɛɨɥɶɲɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ, ɜɵɫɨɤɭɸ 
ɦɟɯɚɧɢɱɟɫɤɭɸ ɩɪɨɱɧɨɫɬɶ ɢ ɭɫɬɨɣɱɢɜɨɫɬɶ ɤ 
ɜɢɛɪɚɰɢɢ, ɫɬɚɛɢɥɶɧɨɫɬɶ ɜ ɷɤɫɩɥɭɚɬɚɰɢɢ ɩɪɢ 
ɢɡɦɟɧɟɧɢɢ ɪɚɛɨɱɢɯ ɬɟɦɩɟɪɚɬɭɪ ɨɬ 150 ɞɨ 
800 °ɋ, ɚ ɬɚɤɠɟ ɜ ɭɫɥɨɜɢɹɯ ɪɚɡɥɢɱɧɨɝɨ 
ɫɨɫɬɚɜɚ ɈȽ. 

ɇɟɣɬɪɚɥɢɡɚɬɨɪɵ ɧɚɢɛɨɥɟɟ ɷɮɮɟɤɬɢɜɧɨ 
ɪɚɛɨɬɚɸɬ ɫ λ-ɡɨɧɞɚɦɢ, ɨɞɧɚɤɨ ɢ ɛɟɡ ɧɢɯ 
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ɫɩɨɫɨɛɧɵ ɫɧɢɡɢɬɶ ɜɵɛɪɨɫɵ ɜɪɟɞɧɵɯ ɜɟɳɟɫɬɜ 
ɧɚ 50 %. λ-ɡɨɧɞ (ɞɚɬɱɢɤ ɤɢɫɥɨɪɨɞɚ) – ɷɬɨ 
ɭɫɬɪɨɣɫɬɜɨ, ɩɨɡɜɨɥɹɸɳɢɣ ɨɩɪɟɞɟɥɢɬɶ ɜ 
ɨɬɪɚɛɨɬɚɜɲɢɯ ɝɚɡɚɯ ɤɨɥɢɱɟɫɬɜɨ ɫɜɨɛɨɞɧɨɝɨ 
ɤɢɫɥɨɪɨɞɚ. Ⱥɤɬɢɜɧɵɦɢ ɷɥɟɦɟɧɬɚɦɢ λ-ɞɚɬɱɢɤɚ 
ɫɥɭɠɚɬ ɚɧɢɨɧɧɵɣ ɬɜɟɪɞɵɣ ɷɥɟɤɬɪɨɥɢɬ, 
ɫɬɚɛɢɥɢɡɢɪɨɜɚɧɧɵɣ ГrO2, ɢ ɷɥɟɤɬɪɨɞɵ ɢɡ 
ɩɨɪɢɫɬɨɣ ɩɥɚɬɢɧɵ. Д3, 4] 

Ɍɪɟɯɤɨɦɩɨɧɟɧɬɧɵɟ ɧɟɣɬɪɚɥɢɡɚɬɨɪɵ 
(ɫɟɥɟɤɬɢɜɧɵɟ ɤɚɬɚɥɢɬɢɱɟɫɤɢɟ 
ɧɟɣɬɪɚɥɢɡɚɬɨɪɵ) ɫ λ-ɡɨɧɞɨɦ ɧɚ ɫɟɝɨɞɧɹɲɧɢɣ 
ɞɟɧɶ ɹɜɥɹɸɬɫɹ ɧɚɢɛɨɥɟɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɨɣ ɢ 
ɷɮɮɟɤɬɢɜɧɨɣ ɫɢɫɬɟɦɨɣ ɨɱɢɫɬɤɢ 
ɨɬɪɚɛɨɬɚɜɲɢɯ ɝɚɡɨɜ. ɍɫɬɚɧɚɜɥɢɜɚɟɦɵɟ ɧɚ 
ɫɨɜɪɟɦɟɧɧɵɯ Ⱦȼɋ ɬɪɟɯɤɨɦɩɨɧɟɧɬɧɵɟ 
ɤɚɬɚɥɢɬɢɱɟɫɤɢɟ ɧɟɣɬɪɚɥɢɡɚɬɨɪɵ ɜɫɟɝɞɚ 
ɢɦɟɸɬ ɤɢɫɥɨɪɨɞɧɵɣ ɞɚɬɱɢɤ ɧɚ ɜɯɨɞɟ, 
ɧɟɨɛɯɨɞɢɦɵɣ ɞɥɹ ɩɨɞɞɟɪɠɚɧɢɹ ɫɨɫɬɚɜɚ 
ɫɦɟɫɢ, ɛɥɢɡɤɨɝɨ ɤ ɫɬɟɯɢɨɦɟɬɪɢɱɟɫɤɨɦɭ. 
ɋɨɜɪɟɦɟɧɧɵɟ ɧɨɪɦɵ ɬɨɤɫɢɱɧɨɫɬɢ, ɧɚɱɢɧɚɹ ɫ 
EURO 4, ɬɪɟɛɭɸɬ ɭɫɬɚɧɨɜɤɢ ɜ Ⱦȼɋ ɜɬɨɪɨɝɨ 
ɤɢɫɥɨɪɨɞɧɨɝɨ ɞɚɬɱɢɤɚ ɧɚ ɜɵɯɨɞɟ ɢɡ 

ɧɟɣɬɪɚɥɢɡɚɬɨɪɚ, ɚɧɚɥɢɡɢɪɭɸɳɟɝɨ ɫɨɫɬɚɜ ɈȽ, 
ɩɨɜɵɲɚɸɳɟɝɨ ɬɨɱɧɨɫɬɶ ɪɟɝɭɥɢɪɨɜɚɧɢɹ 
ɫɨɫɬɚɜɚ ɫɦɟɫɢ, ɚ ɬɚɤɠɟ ɩɨɡɜɨɥɹɸɳɟɝɨ 
ɨɩɪɟɞɟɥɢɬɶ ɭɯɭɞɲɟɧɢɟ ɪɚɛɨɬɵ 
ɧɟɣɬɪɚɥɢɡɚɬɨɪɚ ɢ ɩɪɟɞɭɩɪɟɞɢɬɶ ɨɛ ɷɬɨɦ 
ɜɨɞɢɬɟɥɹ. Д1, 4] 

ɋɢɫɬɟɦɵ ɫ ɨɛɪɚɬɧɨɣ ɫɜɹɡɶɸ                         
(λ – ɪɟɝɭɥɢɪɨɜɚɧɢɟ) ɨɛɟɫɩɟɱɢɜɚɸɬ 
ɧɟɣɬɪɚɥɢɡɚɰɢɸ ɞɨ 96% ɜɪɟɞɧɵɯ ɜɟɳɟɫɬɜ ɜ 
ɨɬɪɚɛɨɬɚɜɲɢɯ ɝɚɡɚɯ. Д4, 5Ж Ʉɢɫɥɨɪɨɞɧɵɣ ɞɚɬɱɢɤ 
(λ - ɡɨɧɞ) ɞɚɧɧɨɣ ɫɢɫɬɟɦɵ ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ 
ɪɚɫɱɟɬɚ ɫɨɨɬɧɨɲɟɧɢɹ ɜɨɡɞɭɯɚ ɢ ɬɨɩɥɢɜɚ ɜ 
ɝɨɪɸɱɟɣ ɫɦɟɫɢ. ɉɨ ɩɨɥɭɱɟɧɧɵɦ ɞɚɧɧɵɦ 
ɷɥɟɤɬɪɨɧɧɵɣ ɦɢɤɪɨɩɪɨɰɟɫɫɨɪ ɨɩɪɟɞɟɥɹɟɬ 
ɤɨɷɮɮɢɰɢɟɧɬ ɢɡɛɵɬɤɚ ɜɨɡɞɭɯɚ α ɢ ɫɨɜɦɟɫɬɧɨ ɫ 
λ-ɞɚɬɱɢɤɨɦ ɩɨɞɞɟɪɠɢɜɚɟɬ ɫɨɫɬɚɜ ɫɦɟɫɢ α≈1 ɫ 
ɬɨɱɧɨɫɬɶɸ ±1%. Ⱦɥɹ ɨɛɟɫɩɟɱɟɧɢɹ 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ ɨɱɢɫɬɤɢ ɈȽ 
ɧɟɣɬɪɚɥɢɡɚɬɨɪɨɦ ɞɜɢɝɚɬɟɥɶ ɞɨɥɠɟɧ ɪɚɛɨɬɚɬɶ 
ɜ ɭɡɤɨɦ ɞɢɚɩɚɡɨɧɟ ɡɧɚɱɟɧɢɣ, ɧɚɡɵɜɚɟɦɨɦ 
«ɨɤɧɨɦ» ɤɚɬɚɥɢɬɢɱɟɫɤɨɝɨ ɧɟɣɬɪɚɥɢɡɚɬɨɪɚ  
(ɪɢɫ. 3). [3, 4]. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

ɇɚ ɞɚɧɧɵɣ ɦɨɦɟɧɬ ɭɪɨɜɟɧɶ 
ɤɨɧɫɬɪɭɢɪɨɜɚɧɢɹ ɞɜɢɝɚɬɟɥɟɣ ɜɧɭɬɪɟɧɧɟɝɨ 
ɫɝɨɪɚɧɢɹ ɡɚɦɟɬɧɨ ɩɨɜɵɫɢɥɫɹ ɡɚ ɝɨɞɵ ɢɯ 
ɪɚɡɜɢɬɢɹ, ɤɚɤ ɩɨ ɩɨɤɚɡɚɬɟɥɹɦ ɩɨɬɪɟɛɥɟɧɢɹ 
ɬɨɩɥɢɜɚ, ɬɚɤ ɢ ɩɨ ɷɤɨɥɨɝɢɱɟɫɤɨɣ ɱɢɫɬɨɬɟ. ɗɬɨ 
ɫɜɹɡɚɧɨ ɫ ɰɟɥɵɦ ɪɹɞɨɦ ɜɧɟɞɪɟɧɧɵɯ 
ɪɚɡɪɚɛɨɬɨɤ, ɜɤɥɸɱɚɹ ɷɥɟɤɬɪɨɧɧɨ-
ɭɩɪɚɜɥɹɟɦɭɸ ɫɢɫɬɟɦɭ ɜɩɪɵɫɤɚ ɬɨɩɥɢɜɚ 
«common rail», ɭɥɭɱɲɟɧɧɵɟ ɫɦɚɡɵɜɚɸɳɢɟ 
ɦɚɬɟɪɢɚɥɵ, ɛɨɥɟɟ ɪɚɡɜɢɬɵɟ ɤɨɦɩɥɟɤɫɧɵɟ 
ɩɪɨɝɪɚɦɦɵ ɭɩɪɚɜɥɟɧɢɹ ɪɚɛɨɬɨɣ ɞɜɢɝɚɬɟɥɹ ɢ 
ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɤɚɬɚɥɢɬɢɱɟɫɤɢɯ 
ɧɟɣɬɪɚɥɢɡɚɬɨɪɨɜ ɨɬɪɚɛɨɬɚɜɲɢɯ ɝɚɡɨɜ. 
Ɉɞɧɚɤɨ, ɩɪɨɛɥɟɦɚ ɯɨɥɨɞɧɨɝɨ ɡɚɩɭɫɤɚ ɢ 

ɩɨɫɥɟɞɭɸɳɟɝɨ ɩɪɨɝɪɟɜɚ ɞɜɢɝɚɬɟɥɹ ɨɫɬɚɟɬɫɹ 
ɩɨ-ɩɪɟɠɧɟɦɭ ɚɤɬɭɚɥɶɧɨɣ. 

ȼ ɦɨɦɟɧɬ ɩɪɨɝɪɟɜɚ ɞɜɢɝɚɬɟɥɹ ɢ ɞɨ ɜɵɯɨɞɚ 
ɟɝɨ ɧɚ ɧɨɪɦɚɥɶɧɵɣ ɬɟɩɥɨɜɨɣ ɪɟɠɢɦ 
ɷɥɟɤɬɪɨɧɧɵɣ ɛɥɨɤ ɭɩɪɚɜɥɟɧɢɹ ɧɟ ɩɟɪɟɜɨɞɢɬ 
ɫɢɫɬɟɦɭ ɩɢɬɚɧɢɹ ɧɚ ɞɨɡɢɪɨɜɚɧɢɟ 
ɫɬɟɯɢɨɦɟɬɪɢɱɟɫɤɨɝɨ ɫɨɫɬɚɜɚ ɫɦɟɫɢ ɜ 
ɡɚɞɚɧɧɨɦ ɞɥɹ ɧɟɣɬɪɚɥɢɡɚɬɨɪɚ ɞɢɚɩɚɡɨɧɟ 
«ɨɤɧɚ ɛɢɮɭɧɤɰɢɨɧɚɥɶɧɨɫɬɢ». ȼ ɷɬɨɬ ɩɟɪɢɨɞ 
ɧɟɣɬɪɚɥɢɡɚɬɨɪ ɢɥɢ ɧɟ ɪɚɛɨɬɚɟɬ ɢɥɢ ɪɚɛɨɬɚɟɬ 
ɫ ɧɟ ɩɨɥɧɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɶɸ. ɋɥɟɞɭɟɬ 
ɭɱɢɬɵɜɚɬɶ, ɱɬɨ ɧɟɣɬɪɚɥɢɡɚɬɨɪ ɧɚɱɢɧɚɟɬ 
ɨɛɟɡɜɪɟɠɢɜɚɬɶ 50% ɜɪɟɞɧɵɯ ɜɵɛɪɨɫɨɜ, 
ɫɧɢɠɚɹ ɤɨɧɰɟɧɬɪɚɰɢɢ CO ɢ CH ɜ 
ɨɬɪɚɛɨɬɚɜɲɢɯ ɝɚɡɚɯ, ɩɪɢ ɟɝɨ ɩɪɨɝɪɟɜɟ ɤɚɤ 

 
Ɋɢɫ. 3. Ɂɚɜɢɫɢɦɨɫɬɢ ɫɨɞɟɪɠɚɧɢɹ ɋɈ, ɋɇ ɢ NOб  

ɜ ɨɬɪɚɛɨɬɚɜɲɢɯ ɝɚɡɚɯ ɨɬ ɤɨɷɮɮɢɰɢɟɧɬɚ ɢɡɛɵɬɤɚ ɜɨɡɞɭɯɚ 

α 
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ɦɢɧɢɦɭɦ ɞɨ 220−250 °ɋ. ɗɬɚ ɬɟɦɩɟɪɚɬɭɪɚ 
ɨɩɪɟɞɟɥɹɟɬ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɟɝɨ ɪɚɛɨɬɵ ɜ 
ɩɪɨɰɟɫɫɟ ɜɫɟɝɨ ɟɡɞɨɜɨɝɨ ɰɢɤɥɚ ɢɫɩɵɬɚɧɢɣ 
(ɉɪɚɜɢɥɚ 83 ȿɗɄ ɈɈɇ). 

ɉɨɫɤɨɥɶɤɭ ɤɚɬɚɥɢɬɢɱɟɫɤɢɣ ɧɟɣɬɪɚɥɢɡɚɬɨɪ 
ɧɚɱɢɧɚɟɬ ɷɮɮɟɤɬɢɜɧɨ ɪɚɛɨɬɚɬɶ ɩɪɢ 
ɞɨɫɬɚɬɨɱɧɨ ɜɵɫɨɤɢɯ ɬɟɦɩɟɪɚɬɭɪɚɯ (ɨɤɨɥɨ 
400 °ɋ ɢ ɛɨɥɟɟ), ɨɱɟɧɶ ɛɨɥɶɲɨɟ ɜɧɢɦɚɧɢɟ 
ɭɞɟɥɹɟɬɫɹ ɭɫɤɨɪɟɧɢɸ ɟɝɨ ɩɪɨɝɪɟɜɚ. 
ɇɟɣɬɪɚɥɢɡɚɬɨɪ ɫɬɪɟɦɹɬɫɹ ɪɚɫɩɨɥɨɠɢɬɶ ɤɚɤ 
ɦɨɠɧɨ ɛɥɢɠɟ ɤ ɜɵɩɭɫɤɧɨɦɭ ɤɨɥɥɟɤɬɨɪɭ.  

Ƚɭɦɭɫ Ɇ. ɜ ɫɜɨɟɦ ɢɫɫɥɟɞɨɜɚɧɢɢ ɢɡɦɟɪɢɥ 
ɫɨɞɟɪɠɚɧɢɟ CO ɢ ɋɇ ɜ ɨɬɪɚɛɨɬɚɜɲɢɯ ɝɚɡɚɯ 
1,6 ɥ ɛɟɧɡɢɧɨɜɨɝɨ Ⱦȼɋ FORD MVH 416 
ZETEC ɞɨ ɢ ɩɨɫɥɟ ɤɚɬɚɥɢɬɢɱɟɫɤɨɝɨ 
ɧɟɣɬɪɚɥɢɡɚɬɨɪɚ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ 
ɨɤɪɭɠɚɸɳɟɝɨ ɜɨɡɞɭɯɚ 2 ˚ɋ ɢ ɞɚɜɥɟɧɢɢ 1 ɚɬɦ. 
ɉɪɢ ɚɧɚɥɢɡɟ ɩɨɥɭɱɟɧɧɵɯ ɞɚɧɧɵɯ ɜɢɞɧɨ, ɱɬɨ 
ɧɚɝɪɟɜ ɤɚɬɚɥɢɡɚɬɨɪɚ ɞɥɹ ɧɚɱɚɥɚ ɟɝɨ ɪɚɛɨɬɵ ɫ 
50% ɷɮɮɟɤɬɢɜɧɨɫɬɶɸ ɞɥɹ ɧɟɣɬɪɚɥɢɡɚɰɢɢ ɋɈ 
ɬɪɟɛɭɟɬ ɨɤɨɥɨ 150 ɫ, ɚ ɞɥɹ ɧɟɣɬɪɚɥɢɡɚɰɢɢ ɋɇ 
– ɨɤɨɥɨ 400 ɫ. Д6Ж. 

Ƚɨɫɭɞɚɪɫɬɜɟɧɧɨɟ ɪɟɝɭɥɢɪɨɜɚɧɢɟ 
ȼ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ ɜ ɩɨɫɥɟɞɧɟɟ 

ɜɪɟɦɹ ɭɞɟɥɹɟɬɫɹ ɛɨɥɶɲɨɟ ɜɧɢɦɚɧɢɟ 
ɷɤɨɥɨɝɢɱɟɫɤɢɦ ɩɨɫɥɟɞɫɬɜɢɹɦ ɞɟɹɬɟɥɶɧɨɫɬɢ 
ɚɜɬɨɬɪɚɧɫɩɨɪɬɚ. 

Ⱥɧɚɥɢɡ ɬɟɧɞɟɧɰɢɣ ɪɚɡɜɢɬɢɹ 
ɚɜɬɨɦɨɛɢɥɶɧɨɝɨ ɩɚɪɤɚ Ɋɨɫɫɢɢ ɢ ɟɝɨ 
ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ ɨɤɪɭɠɚɸɳɭɸ ɩɪɢɪɨɞɧɭɸ 
ɫɪɟɞɭ ɩɨɤɚɡɵɜɚɟɬ, ɱɬɨ ɩɨɥɢɬɢɤɚ, 
ɨɪɢɟɧɬɢɪɨɜɚɧɧɚɹ ɧɚ ɷɤɨɥɨɝɢɱɟɫɤɭɸ 
ɛɟɡɨɩɚɫɧɨɫɬɶ ɬɪɚɧɫɩɨɪɬɧɵɯ ɫɪɟɞɫɬɜ, ɞɨɥɠɧɚ 
ɛɚɡɢɪɨɜɚɬɶɫɹ ɧɚ ɠɟɫɬɤɢɯ ɷɤɨɥɨɝɢɱɟɫɤɢɯ 
ɧɨɪɦɚɬɢɜɚɯ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɞɟɣɫɬɜɭɸɳɢɦ 
ɦɟɠɞɭɧɚɪɨɞɧɵɦ ɬɪɟɛɨɜɚɧɢɹɦ ɫ ɭɱɟɬɨɦ 
ɤɥɢɦɚɬɢɱɟɫɤɢɯ ɨɫɨɛɟɧɧɨɫɬɟɣ ɬɟɪɪɢɬɨɪɢɣ 
ɫɬɪɚɧɵ ɢ ɧɚ ɷɮɮɟɤɬɢɜɧɨɣ ɫɢɫɬɟɦɟ ɤɨɧɬɪɨɥɹ 
ɧɚɞ ɢɯ ɫɨɛɥɸɞɟɧɢɟɦ. 

ɇɚɱɢɧɚɹ ɫ 01.09.2005 ɝ. ɨɩɪɟɞɟɥɟɧ 
ɩɨɥɧɵɣ ɩɟɪɟɯɨɞ ɧɚ ɜɵɩɭɫɤ ɜ ɨɛɪɚɳɟɧɢɟ 
ɚɜɬɨɬɟɯɧɢɤɢ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ ɧɨɪɦɚɬɢɜɧɵɦ 
ɬɪɟɛɨɜɚɧɢɹɦ ȿȼɊɈ-2, ɚ ɫ 01.01.2008 ɝ. 
ɨɩɪɟɞɟɥɟɧ ɩɟɪɟɯɨɞ ɧɚ ȿȼɊɈ-3, ɬɪɟɛɨɜɚɧɢɹ 

ɤɨɬɨɪɵɯ ɜɨɡɦɨɠɧɨ ɜɵɩɨɥɧɢɬɶ ɫ 
ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɬɪɟɯɤɨɦɩɨɧɟɧɬɧɵɯ 
ɧɟɣɬɪɚɥɢɡɚɬɨɪɨɜ.  

Ɋɟɲɟɧɢɟɦ Ʉɨɦɢɫɫɢɢ Ɍɚɦɨɠɟɧɧɨɝɨ ɫɨɸɡɚ 
№ 877 ɨɬ 9 ɞɟɤɚɛɪɹ 2011 ɝɨɞɚ ɩɪɢɧɹɬ 
ɬɟɯɧɢɱɟɫɤɢɣ ɪɟɝɥɚɦɟɧɬ «Ɉ ɛɟɡɨɩɚɫɧɨɫɬɢ 
ɤɨɥɟɫɧɵɯ ɬɪɚɧɫɩɨɪɬɧɵɯ ɫɪɟɞɫɬɜ». Ⱦɚɧɧɵɦ 
ɞɨɤɭɦɟɧɬɨɦ, ɧɚɱɢɧɚɹ ɫ 01.01.2015 ɝ. 
ɨɩɪɟɞɟɥɟɧ ɩɨɥɧɵɣ ɩɟɪɟɯɨɞ ɧɚ ɜɵɩɭɫɤ ɜ 
ɨɛɪɚɳɟɧɢɟ ɚɜɬɨɬɟɯɧɢɤɢ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ 
ɧɨɪɦɚɬɢɜɧɵɦ ɬɪɟɛɨɜɚɧɢɹɦ ȿȼɊɈ-4, ɚ ɫ 
01.01.2016 ɝ. ɩɪɟɞɭɫɦɨɬɪɟɧɨ ɩɨɫɥɟɞɭɸɳɟɟ 
ɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɟ ɤɨɧɫɬɪɭɤɰɢɢ 
ɜɵɩɭɫɤɚɟɦɵɯ ɚɜɬɨɦɨɛɢɥɟɣ ɢ ɜ ɬɨɦ ɱɢɫɥɟ 
ɭɫɬɚɧɚɜɥɢɜɚɟɦɵɯ ɧɚ ɧɢɯ ɧɟɣɬɪɚɥɢɡɚɬɨɪɨɜ ɫ 
ɰɟɥɶɸ ɞɨɫɬɢɠɟɧɢɹ ɧɨɪɦɚɬɢɜɧɵɯ 
ɷɤɨɥɨɝɢɱɟɫɤɢɯ ɬɪɟɛɨɜɚɧɢɣ ȿȼɊɈ-5. 

ɍɤɚɡɚɧɧɵɟ ɧɨɪɦɚɬɢɜɧɵɟ ɬɪɟɛɨɜɚɧɢɹ 
ɦɨɝɭɬ ɜɤɥɸɱɚɬɶ ɨɝɪɚɧɢɱɟɧɢɟ ɢɥɢ ɡɚɩɪɟɬ 
ɜɵɩɭɫɤɚ ɜ ɨɛɪɚɳɟɧɢɟ, ɥɢɛɨ ɩɪɢɧɭɞɢɬɟɥɶɧɵɣ 
ɨɬɡɵɜ ɫ ɪɵɧɤɚ ɩɪɨɞɭɤɰɢɢ, ɧɟ 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ ɬɪɟɛɨɜɚɧɢɹɦ ɧɚɫɬɨɹɳɟɝɨ 
ɬɟɯɧɢɱɟɫɤɨɝɨ ɪɟɝɥɚɦɟɧɬɚ. ɉɪɢɦɟɪɨɦ 
ɩɪɢɧɭɞɢɬɟɥɶɧɵɯ ɦɟɪ ɦɨɠɟɬ ɫɥɭɠɢɬɶ 
ɫɢɬɭɚɰɢɹ, ɜɨɡɧɢɤɲɚɹ ɜ ɫɟɪɟɞɢɧɟ 2015 ɝɨɞɚ ɫ 
ɚɜɬɨɦɨɛɢɥɹɦɢ, ɩɪɨɢɡɜɟɞɟɧɧɵɦɢ ɤɨɧɰɟɪɧɨɦ 
Ɏɨɥɶɤɫɜɚɝɟɧ. 

Ⱥɜɬɨɦɨɛɢɥɢ, ɨɫɧɚɳɟɧɧɵɟ ɞɜɢɝɚɬɟɥɹɦɢ 
ɜɧɭɬɪɟɧɧɟɝɨ ɫɝɨɪɚɧɢɹ ɫ ɩɪɢɧɭɞɢɬɟɥɶɧɵɦ 
ɡɚɠɢɝɚɧɢɟɦ, ɩɪɨɜɟɪɹɸɬɫɹ ɩɨ ɉɪɚɜɢɥɚɦ ȿɗɄ 
ɈɈɇ № 83-06, ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɤɨɬɨɪɵɦɢ 
ɩɪɨɜɨɞɹɬɫɹ ɢɫɩɵɬɚɧɢɟ ɬɢɩɚ VI (ɤɨɧɬɪɨɥɶ 
ɫɪɟɞɧɟɝɨ ɭɪɨɜɧɹ ɜɵɛɪɨɫɨɜ ɦɨɧɨɤɫɢɞɚ 
ɭɝɥɟɪɨɞɚ ɢ ɭɝɥɟɜɨɞɨɪɨɞɨɜ ɜ ɜɵɛɪɨɫɚɯ 
ɨɬɪɚɛɨɬɚɜɲɢɯ ɝɚɡɨɜ ɩɨɫɥɟ ɡɚɩɭɫɤɚ ɯɨɥɨɞɧɨɝɨ 
ɞɜɢɝɚɬɟɥɹ ɩɪɢ ɧɢɡɤɨɣ ɬɟɦɩɟɪɚɬɭɪɟ 
ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ). 

ɂɫɩɵɬɚɬɟɥɶɧɵɣ ɪɚɛɨɱɢɣ ɰɢɤɥ, ɫɨɫɬɨɢɬ ɢɡ 
ɩɟɪɜɨɣ ɱɚɫɬɢ (ɝɨɪɨɞɫɤɨɣ ɰɢɤɥ) ɢ ɜɬɨɪɨɣ ɱɚɫɬɢ 
(ɡɚɝɨɪɨɞɧɵɣ ɰɢɤɥ), ɩɨɤɚɡɚɧ ɧɚ ɪɢɫɭɧɤɟ 4. ȼ 
ɯɨɞɟ ɩɨɥɧɨɝɨ ɢɫɩɵɬɚɧɢɹ ɡɚ ɱɟɬɵɪɟɠɞɵ 
ɩɨɜɬɨɪɹɟɦɵɦ ɩɪɨɫɬɵɦ ɝɨɪɨɞɫɤɢɦ ɰɢɤɥɨɦ 
ɫɥɟɞɭɟɬ ɜɬɨɪɚɹ ɱɚɫɬɶ. 

 

 
Ɋɢɫ. 4. ɇɨɜɵɣ ɟɜɪɨɩɟɣɫɤɢɣ ɟɡɞɨɜɨɣ ɰɢɤɥ 
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Ɉɬɛɨɪ ɩɪɨɛ ɨɬɪɚɛɨɬɚɜɲɢɯ ɝɚɡɨɜ 
ɩɪɨɢɡɜɨɞɹɬ ɜ ɩɪɨɰɟɫɫɟ ɢɫɩɵɬɚɧɢɹ ɜ ɪɚɦɤɚɯ 
ɰɢɤɥɚ ɩɟɪɜɨɣ ɱɚɫɬɢ (ɝɨɪɨɞɫɤɨɣ ɟɡɞɨɜɨɣ ɰɢɤɥ). 
ɉɟɪɜɵɣ ɟɡɞɨɜɨɣ ɰɢɤɥ ɧɚɱɢɧɚɟɬɫɹ ɫ                   
11-ɫɟɤɭɧɞɧɨɝɨ ɩɟɪɢɨɞɚ ɪɚɛɨɬɵ ɞɜɢɝɚɬɟɥɹ ɧɚ 
ɯɨɥɨɫɬɨɦ ɯɨɞɭ ɩɨɫɥɟ ɟɝɨ ɡɚɩɭɫɤɚ. ɉɨɥɧɚɹ 
ɩɪɨɰɟɞɭɪɚ ɢɫɩɵɬɚɧɢɹ ɩɪɢ ɧɢɡɤɨɣ 
ɬɟɦɩɟɪɚɬɭɪɟ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ, ɤɨɬɨɪɚɹ 
ɞɥɢɬɫɹ ɜ ɨɛɳɟɣ ɫɥɨɠɧɨɫɬɢ 780 ɫ, ɜɤɥɸɱɚɟɬ 
ɡɚɩɭɫɤ ɞɜɢɝɚɬɟɥɹ, ɧɟɦɟɞɥɟɧɧɵɣ ɨɬɛɨɪ ɩɪɨɛ, 
ɪɚɛɨɬɭ ɬɪɚɧɫɩɨɪɬɧɨɝɨ ɫɪɟɞɫɬɜɚ ɜ ɪɚɦɤɚɯ 
ɰɢɤɥɚ ɩɟɪɜɨɣ ɱɚɫɬɢ ɢ ɨɬɤɥɸɱɟɧɢɟ ɞɜɢɝɚɬɟɥɹ. 
Ɉɬɪɚɛɨɬɚɜɲɢɟ ɝɚɡɵ, ɨɬɛɨɪ ɤɨɬɨɪɵɯ 
ɩɪɨɢɡɜɨɞɢɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɭɸɳɭɸ ɤɚɦɟɪɭ, 
ɚɧɚɥɢɡɢɪɭɸɬ ɧɚ ɩɪɟɞɦɟɬ ɫɨɞɟɪɠɚɧɢɹ ɜ ɧɢɯ 
ɭɝɥɟɜɨɞɨɪɨɞɨɜ, ɦɨɧɨɤɫɢɞɚ ɭɝɥɟɪɨɞɚ ɢ 
ɞɢɨɤɫɢɞɚ ɭɝɥɟɪɨɞɚ. 

Ɂɧɚɱɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ ɜɧɟɲɧɟɣ ɫɪɟɞɵ 
ɩɪɢ ɢɫɩɵɬɚɧɢɢ ɬɪɚɧɫɩɨɪɬɧɨɝɨ ɫɪɟɞɫɬɜɚ 
ɞɨɥɠɧɵ ɫɨɫɬɚɜɥɹɬɶ ɜ ɫɪɟɞɧɟɦ 266 Ʉ (-7° ɋ) ± 
3 Ʉ. Ɍɟɦɩɟɪɚɬɭɪɚ ɧɟ ɞɨɥɠɧɚ ɛɵɬɶ ɧɢɠɟ 263 Ʉ   
(-10 °ɋ) ɢɥɢ ɜɵɲɟ 269 Ʉ (-4° ɋ) ɜ ɬɟɱɟɧɢɟ 
ɛɨɥɟɟ ɬɪɟɯ ɦɢɧɭɬ ɩɨɞɪɹɞ [7]. 

ɍɫɥɨɜɢɹ ɷɤɫɩɥɭɚɬɚɰɢɢ 
ȼɨɡɞɟɣɫɬɜɢɟ ɚɜɬɨɬɪɚɧɫɩɨɪɬɚ ɧɚ 

ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ ɨɩɪɟɞɟɥɹɟɬɫɹ ɪɚɡɧɵɦɢ 
ɮɚɤɬɨɪɚɦɢ. Ʉ ɨɫɧɨɜɧɵɦ ɢɡ ɧɢɯ ɫɬɨɢɬ ɨɬɧɟɫɬɢ 
ɬɟɯɧɢɱɟɫɤɨɟ ɫɨɫɬɨɹɧɢɟ ɩɚɪɤɚ ɬɪɚɧɫɩɨɪɬɧɵɯ 
ɫɪɟɞɫɬɜ, ɤɚɱɟɫɬɜɨ ɢɫɩɨɥɶɡɭɟɦɨɝɨ ɬɨɩɥɢɜɚ, 
ɭɫɥɨɜɢɹ ɷɤɫɩɥɭɚɬɚɰɢɢ. 

ɂɡɝɨɬɨɜɢɬɟɥɢ ɥɟɝɤɨɜɵɯ ɚɜɬɨɦɨɛɢɥɟɣ ɜ 
ɢɧɫɬɪɭɤɰɢɹɯ ɜɵɞɟɥɹɸɬ ɬɚɤ ɧɚɡɵɜɚɟɦɵɟ 
ɬɹɠɟɥɵɟ ɭɫɥɨɜɢɹ ɷɤɫɩɥɭɚɬɚɰɢɢ, ɤ ɤɨɬɨɪɵɦ 
ɦɨɝɭɬ ɛɵɬɶ ɨɬɧɟɫɟɧɵ: ɷɤɫɩɥɭɚɬɚɰɢɹ ɜ ɝɨɪɧɨɣ 
ɦɟɫɬɧɨɫɬɢ, ɜɥɚɠɧɨɦ ɤɥɢɦɚɬɟ; ɧɚ ɝɪɭɧɬɨɜɵɯ 
ɞɨɪɨɝɚɯ ɜ ɭɫɥɨɜɢɹɯ ɡɚɩɵɥɟɧɧɨɫɬɢ; ɩɪɢ ɧɢɡɤɢɯ 
ɬɟɦɩɟɪɚɬɭɪɚɯ ɨɤɪɭɠɚɸɳɟɝɨ ɜɨɡɞɭɯɚ; 
ɩɪɨɞɨɥɠɢɬɟɥɶɧɵɟ ɩɟɪɢɨɞɵ ɪɚɛɨɬɵ ɞɜɢɝɚɬɟɥɹ 
ɧɚ ɨɛɨɪɨɬɚɯ ɯɨɥɨɫɬɨɝɨ ɯɨɞɚ ɢɥɢ ɦɚɥɨɣ 
ɫɤɨɪɨɫɬɢ ɞɜɢɠɟɧɢɹ; ɪɚɛɨɬɚ ɩɪɟɢɦɭɳɟɫɬɜɟɧɧɨ 
«ɧɚ ɤɨɪɨɬɤɢɯ» ɩɥɟɱɚɯ – ɦɟɧɟɟ 8 ɤɦ [8]. 

ɍɫɥɨɜɢɹ ɷɤɫɩɥɭɚɬɚɰɢɢ ɧɚ ɛɨɥɶɲɟɣ 
ɬɟɪɪɢɬɨɪɢɢ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ ɦɨɠɧɨ 
ɨɬɧɟɫɬɢ ɤ ɬɹɠɟɥɵɦ. ȼ Ɋɨɫɫɢɢ ɞɥɹ ɤɥɢɦɚɬɚ 
ɯɚɪɚɤɬɟɪɧɨ ɨɬɱɟɬɥɢɜɨɟ ɪɚɡɞɟɥɟɧɢɟ ɝɨɞɚ ɧɚ 
ɯɨɥɨɞɧɵɣ ɢ ɬɟɩɥɵɣ ɫɟɡɨɧɵ. ɉɨ ɧɚɩɪɚɜɥɟɧɢɸ 
ɧɚ ɫɟɜɟɪ ɢ ɧɚ ɜɨɫɬɨɤ ɩɨɧɢɠɚɟɬɫɹ ɡɢɦɧɹɹ 
ɬɟɦɩɟɪɚɬɭɪɚ ɢ ɭɜɟɥɢɱɢɜɚɟɬɫɹ 
ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɡɢɦɵ. 

Ɂɧɚɱɢɬɟɥɶɧɚɹ ɱɚɫɬɶ ɧɚɫɟɥɟɧɢɹ ɢ, 
ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɚɜɬɨɬɪɚɧɫɩɨɪɬɚ 
ɫɤɨɧɰɟɧɬɪɢɪɨɜɚɧɚ ɜ ɤɪɭɩɧɵɯ ɝɨɪɨɞɚɯ. ȼ 
ɬɚɛɥɢɰɟ 1 ɩɪɢɜɟɞɟɧɵ ɫɬɚɬɢɫɬɢɱɟɫɤɢɟ 
ɞɚɧɧɵɟ ɨ ɱɢɫɥɟɧɧɨɫɬɢ ɝɨɪɨɞɫɤɨɝɨ 
ɧɚɫɟɥɟɧɢɹ, ɫɪɟɞɧɟɣ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɢ 
ɡɢɦɵ ɢ ɨ ɫɪɟɞɧɟɣ ɬɟɦɩɟɪɚɬɭɪɟ ɡɢɦɨɣ ɜ 
ɮɟɞɟɪɚɥɶɧɵɯ ɨɤɪɭɝɚɯ Ɋɨɫɫɢɢ ɫ 
ɩɪɨɞɨɥɠɢɬɟɥɶɧɵɦ ɡɢɦɧɢɦ ɩɟɪɢɨɞɨɦ Д9]. 

 

Ɍɚɛɥɢɰɚ 1 – ɋɬɚɬɢɫɬɢɱɟɫɤɢɟ ɞɚɧɧɵɟ ɨ ɮɟɞɟɪɚɥɶɧɵɯ ɨɤɪɭɝɚɯ ɊɎ 

Ɏɟɞɟɪɚɥɶɧɵɣ 
ɨɤɪɭɝ 

ɑɢɫɥɟɧɧɨɫɬɶ 
ɝɨɪɨɞɫɤɨɝɨ ɧɚɫɟɥɟɧɢɹ, 

ɦɥɧ. ɱɟɥ. 

ɋɪɟɞɧɹɹ 
ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ 
ɡɢɦɵ, ɤɨɥ-ɜɨ ɞɧɟɣ 

ɋɪɟɞɧɹɹ ɬɟɦɩɟɪɚɬɭɪɚ 
ɡɢɦɨɣ, °ɋ 

ɐɟɧɬɪɚɥɶɧɵɣ: 31 133 - 8,4 

ɋɟɜɟɪɨ-Ɂɚɩɚɞɧɵɣ: 11 158 - 9,6 

ɉɪɢɜɨɥɠɫɤɢɣ: 12 147 - 11,2 

ɍɪɚɥɶɫɤɢɣ: 9 160 - 15,7 

ɋɢɛɢɪɫɤɢɣ: 11 164 - 13,8 

Ⱦɚɥɶɧɟɜɨɫɬɨɱɧɵɣ: 2 162 - 16,3 

 
Ɂɚ 10 ɩɨɫɥɟɞɧɢɯ ɥɟɬ ɱɢɫɥɟɧɧɨɫɬɶ 

ɥɟɝɤɨɜɵɯ ɚɜɬɨɦɨɛɢɥɟɣ ɜ Ɉɦɫɤɨɣ ɨɛɥɚɫɬɢ 
ɜɨɡɪɨɫɥɚ ɧɚ 80%, ɜ ɱɚɫɬɧɨɫɬɢ, ɜ ɝɨɪɨɞɟ 
Ɉɦɫɤɟ ɧɚ 31 ɞɟɤɚɛɪɹ 2015 ɝɨɞɚ ɢɯ ɤɨɥɢɱɟɫɬɜɨ 
ɫɨɫɬɚɜɢɥɨ 319 ɬɵɫ. Д10Ж ɋɭɳɟɫɬɜɭɸɳɚɹ 
ɞɨɪɨɠɧɚɹ ɫɟɬɶ ɝɨɪɨɞɚ Ɉɦɫɤɚ ɧɟ ɪɚɫɫɱɢɬɚɧɚ 
ɧɚ ɬɚɤɨɣ ɢɧɬɟɧɫɢɜɧɵɣ ɬɪɚɧɫɩɨɪɬɧɵɣ ɩɨɬɨɤ, ɜ 
ɫɜɹɡɢ ɫ ɱɟɦ ɜ ɩɨɫɥɟɞɧɟɟ ɞɟɫɹɬɢɥɟɬɢɟ ɪɟɡɤɨ 
ɭɯɭɞɲɢɥɚɫɶ ɷɤɨɥɨɝɢɱɟɫɤɚɹ ɫɢɬɭɚɰɢɹ ɩɨ 
ɭɪɨɜɧɸ ɡɚɝɪɹɡɧɟɧɢɹ ɚɬɦɨɫɮɟɪɧɨɝɨ ɜɨɡɞɭɯɚ 
ɜɵɯɥɨɩɧɵɦɢ ɝɚɡɚɦɢ, 58 % ɡɚɝɪɹɡɧɟɧɢɹ 
ɚɬɦɨɫɮɟɪɧɨɝɨ ɜɨɡɞɭɯɚ ɜ ɝɨɪɨɞɟ ɩɪɢɯɨɞɢɬɫɹ 
ɧɚ ɚɜɬɨɬɪɚɧɫɩɨɪɬ [11]. 

Ⱥɧɞɪɷ ɩɪɨɜɟɥ ɨɛɲɢɪɧɭɸ ɪɚɛɨɬɭ ɢ 
ɢɫɫɥɟɞɨɜɚɥ ɩɪɢɜɵɱɤɢ ɜɨɞɢɬɟɥɟɣ ɢ ɬɟɧɞɟɧɰɢɢ 
ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɚɜɬɨɦɨɛɢɥɟɣ ɜ ɪɟɚɥɶɧɵɯ 

ɭɫɥɨɜɢɹɯ. Ɉɧ ɜɵɹɜɢɥ, ɱɬɨ ɛɨɥɶɲɢɧɫɬɜɨ 
ɩɨɟɡɞɨɤ, ɜɵɩɨɥɧɹɟɦɵɯ ɜɨɞɢɬɟɥɹɦɢ, ɹɜɥɹɸɬɫɹ 
ɤɨɪɨɬɤɢɦɢ ɤɚɤ ɩɨ ɜɪɟɦɟɧɢ, ɬɚɤ ɢ ɩɨ 
ɪɚɫɫɬɨɹɧɢɸ. ȼ ɟɝɨ ɪɚɛɨɬɟ ɛɵɥɢ 
ɢɫɫɥɟɞɨɜɚɧɢɵ 55 ɚɜɬɨɦɨɛɢɥɟɣ, ɤɨɬɨɪɵɟ 
ɫɭɦɦɚɪɧɨ ɧɚɪɚɛɨɬɚɥɢ 1840 ɱɚɫɨɜ. ɂ, 
ɩɪɢɛɥɢɡɢɬɟɥɶɧɨ, ɩɪɢ ɨɞɧɨɣ ɬɪɟɬɢ ɜɫɟɯ 
ɩɨɟɡɞɨɤ ɬɟɦɩɟɪɚɬɭɪɚ ɨɯɥɚɠɞɚɸɳɟɣ ɠɢɞɤɨɫɬɢ 
ɞɜɢɝɚɬɟɥɹ ɧɟ ɞɨɫɬɢɝɥɚ 70 °ɋ, ɚ ɬɟɦɩɟɪɚɬɭɪɚ 
ɦɚɫɥɚ ɧɟ ɩɪɟɜɵɫɢɥɚ 60 °ɋ Д12Ж. 

ɋɪɟɞɧɹɹ ɞɥɢɧɚ ɩɨɟɡɞɤɢ ɢɧɞɢɜɢɞɭɚɥɶɧɵɯ 
ɥɟɝɤɨɜɵɯ ɚɜɬɨɦɨɛɢɥɟɣ ɨɛɵɱɧɨ ɫɨɫɬɚɜɥɹɟɬ ɜ 
ɝɨɪɨɞɫɤɢɯ ɭɫɥɨɜɢɹɯ 9-15 ɤɦ [8]. 

ɋɨɜɪɟɦɟɧɧɵɟ ɚɜɬɨɦɨɛɢɥɢ ɨɛɥɚɞɚɸɬ 
ɞɨɫɬɚɬɨɱɧɨ ɜɵɫɨɤɢɦɢ ɩɨɤɚɡɚɬɟɥɹɦɢ 
ɬɨɩɥɢɜɧɨɣ ɷɤɨɧɨɦɢɱɧɨɫɬɢ ɢ ɧɢɡɤɢɦ ɭɪɨɜɧɟɦ 
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ɜɵɛɪɨɫɨɜ ɜɪɟɞɧɵɯ ɜɟɳɟɫɬɜ ɜ ɚɬɦɨɫɮɟɪɭ. 
Ɉɞɧɚɤɨ ɜ ɩɨɥɧɨɣ ɦɟɪɟ ɷɬɢ ɤɚɱɟɫɬɜɚ 
ɩɪɨɹɜɥɹɸɬɫɹ ɬɨɥɶɤɨ ɩɪɢ ɪɚɜɧɨɦɟɪɧɨɦ 
ɞɜɢɠɟɧɢɢ, ɩɭɫɬɶ ɢ ɜ ɨɬɧɨɫɢɬɟɥɶɧɨ ɲɢɪɨɤɨɦ 
ɞɢɚɩɚɡɨɧɟ ɫɤɨɪɨɫɬɟɣ ɢ ɧɚɝɪɭɡɨɤ. ɍɫɥɨɜɢɹ ɞɥɹ 
ɞɥɢɬɟɥɶɧɨɝɨ ɞɜɢɠɟɧɢɹ ɫ ɩɨɫɬɨɹɧɧɨɣ 
ɫɤɨɪɨɫɬɶɸ ɢɦɟɸɬɫɹ, ɩɨɠɚɥɭɣ, ɬɨɥɶɤɨ ɧɚ 
ɡɚɝɨɪɨɞɧɵɯ ɞɨɪɨɝɚɯ ɢɥɢ ɧɚ ɚɜɬɨɦɚɝɢɫɬɪɚɥɹɯ. 

ɉɪɢ ɞɜɢɠɟɧɢɢ ɜ ɝɨɪɨɞɟ, ɤɨɬɨɪɨɟ 
ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɩɨɫɬɨɹɧɧɵɦ ɱɟɪɟɞɨɜɚɧɢɟɦ 
ɮɚɡ ɪɚɡɝɨɧɚ, ɡɚɦɟɞɥɟɧɢɹ, 
ɧɟɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶɸ ɪɚɜɧɨɦɟɪɧɨɝɨ 
ɞɜɢɠɟɧɢɹ, ɢ ɫɬɨɹɧɤɢ ɫ ɪɚɛɨɬɚɸɳɢɦ ɧɚ 
ɯɨɥɨɫɬɨɦ ɯɨɞɭ ɞɜɢɝɚɬɟɥɟɦ (ɧɚ ɫɜɟɬɨɮɨɪɟ ɢɥɢ 
ɜ ɡɚɬɨɪɚɯ), ɞɜɢɠɟɧɢɟ ɫ ɧɟɜɵɫɨɤɢɦɢ 
ɫɤɨɪɨɫɬɹɦɢ – ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɢ ɷɤɨɥɨɝɢɱɟɫɤɢɟ 
ɩɨɤɚɡɚɬɟɥɢ ɫɭɳɟɫɬɜɟɧɧɨ ɭɯɭɞɲɚɸɬɫɹ. 

ȼ ɪɟɚɥɶɧɵɯ ɭɫɥɨɜɢɹɯ ɩɪɢ ɧɢɡɤɨɣ 
ɬɟɦɩɟɪɚɬɭɪɟ ɨɤɪɭɠɚɸɳɟɝɨ ɜɨɡɞɭɯɚ ɭɤɚɡɚɧɧɵɟ 
ɮɚɤɬɨɪɵ ɜɡɚɢɦɨɞɟɣɫɬɜɭɸɬ ɢ ɫɭɳɟɫɬɜɟɧɧɨ 
ɭɜɟɥɢɱɢɜɚɸɬ ɪɚɫɯɨɞ ɬɨɩɥɢɜɚ ɚɜɬɨɦɨɛɢɥɟɣ. ȼ 
ɫɜɹɡɢ ɫ ɷɬɢɦ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɧɨɪɦɵ 
ɪɚɫɯɨɞɚ ɬɨɩɥɢɜɚ ɜ ɡɢɦɧɟɟ ɜɪɟɦɹ ɞɥɹ 
ȿɜɪɨɩɟɣɫɤɨɣ ɱɚɫɬɢ Ɋɨɫɫɢɢ ɭɜɟɥɢɱɢɜɚɸɬɫɹ ɧɚ 
5-20% Д8Ж, ɚ ɞɥɹ ɭɫɥɨɜɢɣ ɋɢɛɢɪɢ, ɜ ɱɚɫɬɧɨɫɬɢ 
ɝ.Ɉɦɫɤɚ ɢɦɟɸɳɟɝɨ ɩɥɨɯɭɸ ɞɨɪɨɠɧɭɸ ɫɟɬɶ, 
ɪɚɫɯɨɞ ɬɨɩɥɢɜɚ ɭɜɟɥɢɱɢɜɚɟɬɫɹ ɞɨ 30-40%. 

ɗɤɫɩɥɭɚɬɚɰɢɹ ɚɜɬɨɦɨɛɢɥɶɧɨɝɨ ɞɜɢɝɚɬɟɥɹ 
ɜ ɝɨɪɨɞɫɤɢɯ ɭɫɥɨɜɢɹɯ, ɨɫɨɛɟɧɧɨ ɜ ɡɢɦɧɟɟ 
ɜɪɟɦɹ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɡɧɚɱɢɬɟɥɶɧɨɣ ɞɨɥɟɣ 
ɪɟɠɢɦɨɜ ɯɨɥɨɞɧɨɝɨ ɩɭɫɤɚ ɢ ɪɚɛɨɬɵ ɜ 
ɧɟɩɪɨɝɪɟɬɨɦ ɫɨɫɬɨɹɧɢɢ. Ɉɬɞɟɥɶɧɨ ɫɬɨɢɬ 
ɨɬɦɟɬɢɬɶ, ɱɬɨ ɡɚɱɚɫɬɭɸ ɜɥɚɞɟɥɶɰɵ 
ɭɫɬɚɧɚɜɥɢɜɚɸɬ ɧɚ ɫɜɨɢ ɚɜɬɨɦɨɛɢɥɢ ɫɢɫɬɟɦɵ 
ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɡɚɩɭɫɤɚ ɞɜɢɝɚɬɟɥɹ. ɗɬɨ 
ɩɪɢɜɨɞɢɬ ɤ ɩɪɢɧɭɞɢɬɟɥɶɧɨɣ ɟɝɨ ɪɚɛɨɬɟ ɧɚ 
ɯɨɥɨɫɬɨɦ ɯɨɞɭ, ɫ ɦɢɧɢɦɚɥɶɧɨɣ ɧɚɝɪɭɡɤɨɣ. ɇɚ 
ɜɫɟɯ ɷɬɢɯ ɪɟɠɢɦɚɯ ɞɜɢɝɚɬɟɥɶ ɪɚɛɨɬɚɟɬ ɧɚ 
ɩɟɪɟɨɛɨɝɚɳɟɧɧɵɯ ɫɨɫɬɚɜɚɯ ɫɦɟɫɢ. Ɍɚɤɨɟ 
ɩɟɪɟɨɛɨɝɚɳɟɧɢɟ ɫɨɫɬɚɜɚ ɫɦɟɫɢ ɩɪɢɜɨɞɢɬ ɤ 
ɩɨɜɵɲɟɧɧɨɦɭ ɜɵɛɪɨɫɭ ɜɪɟɞɧɵɯ 
ɧɨɪɦɢɪɭɟɦɵɯ ɤɨɦɩɨɧɟɧɬɨɜ ɨɬɪɚɛɨɬɚɜɲɢɯ 
ɝɚɡɨɜ − ɨɤɫɢɞɚ ɭɝɥɟɪɨɞɚ (ɋɈ), ɭɝɥɟɜɨɞɨɪɨɞɨɜ 
(ɋɇ) ɢ ɭɜɟɥɢɱɢɜɚɟɬ ɪɚɫɯɨɞ ɬɨɩɥɢɜɚ 
ɞɜɢɝɚɬɟɥɟɦ ɜɫɥɟɞɫɬɜɢɟ ɧɟɩɨɥɧɨɬɵ ɟɝɨ 
ɫɝɨɪɚɧɢɹ. 

ɇɟɝɚɬɢɜɧɨɟ ɜɥɢɹɧɢɟ ɧɚ ɨɛɪɚɡɨɜɚɧɢɟ 
ɬɨɤɫɢɱɧɵɯ ɜɟɳɟɫɬɜ ɜ ɛɟɧɡɢɧɨɜɵɯ ɞɜɢɝɚɬɟɥɹɯ 
ɨɤɚɡɵɜɚɸɬ ɪɟɠɢɦɵ ɪɚɛɨɬɵ ɧɚ ɦɚɥɵɯ 
ɧɚɝɪɭɡɤɚɯ ɢ ɯɨɥɨɫɬɨɦ ɯɨɞɭ (ɬɨ ɟɫɬɶ ɧɚ 
ɪɟɠɢɦɚɯ, ɯɚɪɚɤɬɟɪɧɵɯ ɞɥɹ ɝɨɪɨɞɫɤɨɝɨ 
ɞɜɢɠɟɧɢɹ ɚɜɬɨɦɨɛɢɥɹ) ɜɫɥɟɞɫɬɜɢɟ 
ɨɫɨɛɟɧɧɨɫɬɟɣ ɩɪɨɬɟɤɚɧɢɹ ɪɚɛɨɱɟɝɨ ɰɢɤɥɚ. 
ȼɪɟɞɧɵɟ ɜɵɛɪɨɫɵ ɦɧɨɝɨɤɪɚɬɧɨ 
ɭɜɟɥɢɱɢɜɚɸɬɫɹ ɨɫɨɛɟɧɧɨ ɩɪɢ ɪɚɛɨɬɟ ɜ 
ɭɫɥɨɜɢɹɯ ɧɢɡɤɢɯ ɬɟɦɩɟɪɚɬɭɪ ɨɤɪɭɠɚɸɳɟɣ 
ɫɪɟɞɵ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɧɚɢɛɨɥɟɟ ɨɫɬɪɨ 
ɧɟɝɚɬɢɜɧɵɟ ɩɨɫɥɟɞɫɬɜɢɹ ɚɜɬɨɬɪɚɧɫɩɨɪɬɧɨɣ 

ɞɟɹɬɟɥɶɧɨɫɬɢ ɩɪɨɹɜɥɹɸɬɫɹ ɜ ɤɪɭɩɧɵɯ 
ɝɨɪɨɞɚɯ, ɞɥɹ ɤɨɬɨɪɵɯ ɯɚɪɚɤɬɟɪɧɨ 
ɢɧɬɟɧɫɢɜɧɨɟ ɞɜɢɠɟɧɢɟ ɬɪɚɧɫɩɨɪɬɚ, ɨɫɨɛɟɧɧɨ 
ɜ ɱɚɫɵ ɩɢɤ (ɭɬɪɨ, ɜɟɱɟɪ). ȼ ɪɟɡɭɥɶɬɚɬɟ 
ɡɚɝɪɹɡɧɟɧɢɹ ɚɬɦɨɫɮɟɪɧɨɝɨ ɜɨɡɞɭɯɚ 
ɚɜɬɨɬɪɚɧɫɩɨɪɬɨɦ ɜɪɟɞɧɨɦɭ ɜɨɡɞɟɣɫɬɜɢɸ 
ɩɨɞɜɟɪɝɚɟɬɫɹ ɡɞɨɪɨɜɶɟ ɝɨɪɨɠɚɧ. 

Ɂɚɤɥɸɱɟɧɢɟ 
1. Ɉɫɨɛɟɧɧɨɫɬɶ ɤɨɧɫɬɪɭɤɰɢɢ 

ɬɪɟɯɤɨɦɩɨɧɟɧɬɧɵɯ ɧɟɣɬɪɚɥɢɡɚɬɨɪɨɜ ɈȽ 
ɫɨɫɬɨɢɬ ɜ ɬɨɦ, ɱɬɨ ɨɧ ɷɮɮɟɤɬɢɜɧɨ ɜɵɩɨɥɧɹɟɬ 
ɫɜɨɢ ɮɭɧɤɰɢɢ ɩɪɢ ɩɪɨɝɪɟɜɟ ɟɝɨ ɤɚɤ ɦɢɧɢɦɭɦ 
ɞɨ 220−250 °ɋ. 

2. Ɂɧɚɱɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ ɜɧɟɲɧɟɣ 
ɫɪɟɞɵ ɩɨ ɦɟɬɨɞɢɤɟ ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɯ 
ɢɫɩɵɬɚɧɢɣ ɧɟɣɬɪɚɥɢɡɚɬɨɪɨɜ ɈȽ ɞɨɥɠɧɵ 
ɫɨɫɬɚɜɥɹɬɶ ɜ ɫɪɟɞɧɟɦ 266 Ʉ (-7 °ɋ)±3 Ʉ, ɱɬɨ 
ɡɧɚɱɢɬɟɥɶɧɨ ɨɬɥɢɱɚɟɬɫɹ ɨɬ ɪɟɚɥɶɧɵɯ 
ɭɫɥɨɜɢɣ ɷɤɫɩɥɭɚɬɢɰɢɢ ɧɚ ɛɨɥɶɲɟɣ ɱɚɫɬɢ 
ɬɟɪɪɢɬɨɪɢɢ ɊɎ. 

3. Ⱥɧɚɥɢɡ ɪɟɚɥɶɧɵɯ ɭɫɥɨɜɢɣ 
ɷɤɫɩɥɭɚɬɚɰɢɢ ɜ ɡɢɦɧɢɣ ɩɟɪɢɨɞ ɜ ɝɨɪɨɞɫɤɢɯ 
ɭɫɥɨɜɢɹɯ ɩɨɤɚɡɵɜɚɟɬ, ɱɬɨ ɡɧɚɱɢɬɟɥɶɧɚɹ ɱɚɫɬɶ 
ɚɜɬɨɦɨɛɢɥɟɣ ɪɚɛɨɬɚɟɬ ɧɚ ɤɨɪɨɬɤɢɯ ɩɪɨɛɟɝɚɯ ɫ 
ɧɟɩɪɨɝɪɟɬɵɦɢ ɞɜɢɝɚɬɟɥɹɦɢ, ɱɬɨ ɩɪɢɜɨɞɢɬ ɤ 
ɩɨɜɵɲɟɧɧɨɦɭ ɪɚɫɯɨɞɭ ɬɨɩɥɢɜɭ ɢ ɧɚɪɭɲɟɧɢɸ 
ɷɤɨɥɨɝɢɱɟɫɤɢɯ ɧɨɪɦ. 

4. ɇɟɨɛɯɨɞɢɦɨ ɩɪɨɜɟɞɟɧɢɟ 
ɢɫɫɥɟɞɨɜɚɧɢɣ ɢ ɩɨɢɫɤ ɧɨɜɵɯ ɬɟɯɧɢɱɟɫɤɢɯ 
ɪɟɲɟɧɢɣ ɨ ɜɨɡɦɨɠɧɨɫɬɢ ɩɪɨɜɟɞɟɧɢɹ 
ɪɟɝɭɥɢɪɨɜɨɱɧɵɯ ɪɚɛɨɬ ɩɨ ɫɢɫɬɟɦɟ ɩɢɬɚɧɢɹ ɢ 
ɷɥɟɤɬɪɨɧɧɨɦɭ ɛɥɨɤɭ ɭɩɪɚɜɥɟɧɢɸ Ⱦȼɋ ɞɥɹ 
ɩɪɢɜɟɞɟɧɢɹ ɩɨɤɚɡɚɬɟɥɟɣ ɪɚɛɨɬɵ ɞɜɢɝɚɬɟɥɹ ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɟ ɫ ɪɟɚɥɶɧɵɦɢ ɭɫɥɨɜɢɹɦɢ 
ɷɤɫɩɥɭɚɬɚɰɢɢ. 
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CONFORMITY OF STATE TESTS OF A THREE-
WAY CATALYTIC CONVERTERS EXHAUST 

GASES WITH REAL CONDITIONS 
 

N.G. Pevnev, A.V. Zaloznov 
 
Abstract. In this article reviewed design features 

and conditions for effective operation of the three-way 
catalytic converters of exhaust gases, installed on 
automobile with gasoline internal combustion engines. 
Shown work opportunities of the converters in cold 
start and warm-up conditions of the engine. Revealed 
the optimal work mode of the converter, whereby it 
effectively comply its functions. Analyzed and 
described the methodology of state testing converters 
of exhaust gases. In the article descibed winter 
conditions operation of automobiles with spark ignition 
engines and three-way catalytic converters of the 
exhaust gases. Analyzed the real work conditions of 
the automobiles with converters, revealed negative 
points of winter operation of the vehicles with 
converters. Shown the discrepancy of the technical 
regulations to the real conditions of operation of the 
automobiles with converters with regard to the region 
with a cold climate and to the Omsk city in particular. 

 
Keywords: three-way catalytic converter, state 

tests prodecudre, operation modes of the 
automobiles, temperature converter mode, 
neutralization efficiency. 
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ɆȿɌɈȾɂɄȺ ɆɈȾȿɅɂɊɈȼȺɇɂə Ⱦȼɂɀȿɇɂə ȽɍɋȿɇɂɑɇɈɃ ɆȺɒɂɇɕ  
ɋ ɊȺɁɅɂɑɇɕɆɂ ɍɊɈȼɇəɆɂ ɇɈɆɂɇȺɅɖɇɈɃ ɆɈɓɇɈɋɌɂ 

 

ɉ.Ⱥ. ɋɟɧɶɤɢɧ 
Ɉɦɫɤɢɣ ɚɜɬɨɛɪɨɧɟɬɚɧɤɨɜɵɣ ɢɧɠɟɧɟɪɧɵɣ ɢɧɫɬɢɬɭɬ, Ɋɨɫɫɢɹ, ɝ. Ɉɦɫɤ. 

 

Аɧɧɨɬɚɰиɹ. Ɋɚɫɫɦɚɬɪɢɜɚɸɬɫɹ ɜɨɩɪɨɫɵ ɫɪɚɜɧɢɬɟɥɶɧɨɝɨ ɦɚɬɟɦɚɬɢɱɟɫɤɨɝɨ 
ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɞɢɧɚɦɢɱɟɫɤɢɯ ɢ ɬɨɩɥɢɜɧɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɯ ɩɨɤɚɡɚɬɟɥɟɣ ɝɭɫɟɧɢɱɧɨɣ 
ɦɚɲɢɧɵ ɩɪɢ ɨɛɨɪɭɞɨɜɚɧɢɢ ɟɟ ɫɢɥɨɜɨɣ ɭɫɬɚɧɨɜɤɨɣ ɫ ɪɚɡɥɢɱɧɵɦɢ ɭɪɨɜɧɹɦɢ 
ɧɨɦɢɧɚɥɶɧɨɣ ɦɨɳɧɨɫɬɢ ɢ ɭɫɥɨɜɢɹɦɢ ɩɪɨɬɟɤɚɧɢɹ ɜɧɟɲɧɟɣ ɫɤɨɪɨɫɬɧɨɣ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ. ɉɨɥɭɱɟɧɧɵɟ ɪɟɡɭɥɶɬɚɬɵ ɩɨɤɚɡɵɜɚɸɬ ɰɟɥɟɫɨɨɛɪɚɡɧɨɫɬɶ ɩɟɪɟɜɨɞɚ 
ɞɜɢɝɚɬɟɥɹ ɧɚ ɞɨɩɨɥɧɢɬɟɥɶɧɵɣ – «ɩɨɧɢɠɟɧɧɵɣ» ɭɪɨɜɟɧɶ ɧɨɦɢɧɚɥɶɧɨɣ ɦɨɳɧɨɫɬɢ ɩɨ 
ɩɨɤɚɡɚɬɟɥɸ ɛɨɥɟɟ ɩɨɥɧɨɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɜɨɡɦɨɠɧɨɫɬɟɣ ɫɢɥɨɜɨɣ 
ɭɫɬɚɧɨɜɤɢ. Чɬɨ ɜ ɫɜɨɸ ɨɱɟɪɟɞɶ ɨɛɟɫɩɟɱɢɬ ɭɥɭɱɲɟɧɢɟ ɬɨɩɥɢɜɧɨɣ ɷɤɨɧɨɦɢɱɧɨɫɬɢ ɢ 
ɭɫɥɨɜɢɣ ɪɚɛɨɬɵ ɜɨɞɢɬɟɥɹ, ɫɜɹɡɚɧɧɨɝɨ ɫɨ ɫɧɢɠɟɧɢɟɦ ɤɨɥɢɱɟɫɬɜɚ ɩɟɪɟɤɥɸɱɟɧɢɣ 
ɩɟɪɟɞɚɱ. 

 

Кɥɸɱеɜые ɫɥɨɜɚ: ɝɭɫɟɧɢɱɧɚɹ ɦɚɲɢɧɚ, ɦɨɳɧɨɫɬɶ, ɡɚɝɪɭɡɤɚ, ɫɢɥɨɜɚɹ ɭɫɬɚɧɨɜɤɚ, 
ɦɨɞɟɥɢɪɨɜɚɧɢɟ. 

 

ȼɜɟɞɟɧɢɟ 
ɇɚɱɢɧɚɹ ɫ 1960-ɯ ɝɨɞɨɜ, 

ɷɧɟɪɝɨɧɚɫɵɳɟɧɧɨɫɬɶ ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɨɣ ɢ 
ɞɪɭɝɨɣ ɬɟɯɧɢɤɢ, ɨɩɪɟɞɟɥɹɟɦɚɹ ɫɨɨɬɧɨɲɟɧɢɟɦ 
ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɨɣ ɦɨɳɧɨɫɬɢ ɞɜɢɝɚɬɟɥɹ ɢ 
ɦɚɫɫɵ ɨɛɴɟɤɬɚ, ɧɟɩɪɟɪɵɜɧɨ ɩɨɜɵɲɚɥɚɫɶ. 
Ɍɟɧɞɟɧɰɢɹ ɪɨɫɬɚ ɟɞɢɧɢɱɧɨɣ ɦɨɳɧɨɫɬɢ 
ɝɭɫɟɧɢɱɧɵɯ ɦɚɲɢɧ ɢ ɭɜɟɥɢɱɟɧɢɟ ɪɚɛɨɱɢɯ 
ɫɤɨɪɨɫɬɟɣ ɞɜɢɠɟɧɢɹ ɫɨɯɪɚɧɹɟɬɫɹ ɤɚɤ ɜ ɧɚɲɟɣ 
ɫɬɪɚɧɟ, ɬɚɤ ɢ ɡɚ ɪɭɛɟɠɨɦ.  

Ɉɞɧɚɤɨ ɭɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ ɫ ɪɨɫɬɨɦ 
ɷɧɟɪɝɨɧɚɫɵɳɟɧɧɨɫɬɢ ɦɚɲɢɧ ɫɬɟɩɟɧɶ 
ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɢɯ ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ 
ɜɨɡɦɨɠɧɨɫɬɟɣ, ɨɛɭɫɥɨɜɥɟɧɧɚɹ ɫɧɢɠɟɧɢɟɦ 
ɡɚɝɪɭɡɤɢ ɫɢɥɨɜɨɣ ɭɫɬɚɧɨɜɤɢ (ɋɍ), 
ɭɦɟɧɶɲɚɟɬɫɹ.  

ɇɢɡɤɚɹ ɡɚɝɪɭɡɤɚ ɋɍ ɦɚɲɢɧɵ, ɩɪɟɠɞɟ ɜɫɟɝɨ, 
ɹɜɥɹɟɬɫɹ ɫɥɟɞɫɬɜɢɟɦ ɨɝɪɚɧɢɱɟɧɢɹ ɫɤɨɪɨɫɬɢ 
ɞɜɢɠɟɧɢɹ ɦɚɲɢɧ, ɤɚɤ ɩɪɚɜɢɥɨ, ɜɵɡɜɚɧɧɨɝɨ 
ɢɧɬɟɧɫɢɜɧɵɦ ɢɡɦɟɧɟɧɢɟɦ ɞɨɪɨɠɧɨ-ɝɪɭɧɬɨɜɵɯ 
ɭɫɥɨɜɢɣ (ȾȽɍ), ɜ ɤɨɬɨɪɵɯ ɩɪɢɦɟɧɹɟɬɫɹ ɨɛɴɟɤɬ, 
ɟɝɨ ɬɟɯɧɢɱɟɫɤɢɦ ɫɨɫɬɨɹɧɢɟɦ, ɤɜɚɥɢɮɢɤɚɰɢɟɣ 
ɜɨɞɢɬɟɥɹ, ɚ ɬɚɤ ɠɟ ɜɵɩɨɥɧɹɟɦɨɣ ɡɚɞɚɱɢ-
ɨɩɟɪɚɰɢɢ. Ɋɟɡɭɥɶɬɚɬɵ ɢɫɫɥɟɞɨɜɚɧɢɣ, 
ɩɨɤɚɡɵɜɚɸɬ, ɱɬɨ ɞɜɢɠɟɧɢɟ ɝɭɫɟɧɢɱɧɵɯ ɦɚɲɢɧ ɫ 
ɨɬɧɨɫɢɬɟɥɶɧɨ ɩɨɥɧɵɦ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ 

ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɜɨɡɦɨɠɧɨɫɬɟɣ ɋɍ ɜ ɯɨɞɟ ɢɯ 
ɷɤɫɩɥɭɚɬɚɰɢɢ ɧɟ ɩɪɟɜɵɲɚɟɬ 30% ɨɛɳɟɝɨ 
ɜɪɟɦɟɧɢ ɞɜɢɠɟɧɢɹ Д1]. 

ɋɧɢɠɟɧɢɟ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɪɚɛɨɬɵ ɋɍ ɜ 
ɭɫɥɨɜɢɹɯ ɷɤɫɩɥɭɚɬɚɰɢɢ ɨɛɭɫɥɨɜɥɟɧɨ ɬɟɦ 
ɨɛɫɬɨɹɬɟɥɶɫɬɜɨɦ, ɱɬɨ ɷɮɮɟɤɬɢɜɧɵɟ 
ɩɨɤɚɡɚɬɟɥɢ ɧɚɢɛɨɥɟɟ ɜɵɫɨɤɢɦɢ ɨɤɚɡɵɜɚɸɬɫɹ 
ɩɪɢ ɪɚɛɨɬɟ ɧɚ ɨɬɧɨɫɢɬɟɥɶɧɨ ɛɨɥɶɲɢɯ, ɩɪɢɱɟɦ 
ɩɨɫɬɨɹɧɧɵɯ ɧɚɝɪɭɡɤɚɯ. ɋ ɭɦɟɧɶɲɟɧɢɟɦ 
ɧɚɝɪɭɡɤɢ ɧɚ ɞɜɢɝɚɬɟɥɶ, ɚ ɬɚɤ ɠɟ ɩɪɢ ɩɟɪɟɯɨɞɟ 
ɧɚ ɧɟɭɫɬɚɧɨɜɢɜɲɢɟɫɹ ɪɟɠɢɦɵ ɨɧɢ ɡɚɦɟɬɧɨ 
ɭɯɭɞɲɚɸɬɫɹ.  

Ɉɱɟɜɢɞɧɨ, ɱɬɨ ɪɟɲɟɧɢɟ ɜɵɹɜɥɟɧɧɨɣ 
ɩɪɨɛɥɟɦɵ ɦɨɝɥɨ ɛɵ ɡɚɤɥɸɱɚɬɶɫɹ ɜ 
ɪɟɝɭɥɢɪɨɜɚɧɢɢ ɭɪɨɜɧɹ ɧɨɦɢɧɚɥɶɧɨɣ 
ɦɨɳɧɨɫɬɢ ɋɍ ɦɚɲɢɧɵ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 
ɜɵɩɨɥɧɹɟɦɨɣ ɡɚɞɚɱɢ-ɨɩɟɪɚɰɢɢ (ɩɪɢ 
ɜɵɩɨɥɧɟɧɢɢ ɛɨɥɟɟ ɷɧɟɪɝɨɟɦɤɢɯ ɨɩɟɪɚɰɢɣ 
ɩɪɢɦɟɧɹɬɶ ɩɨɜɵɲɟɧɧɵɣ ɭɪɨɜɟɧɶ «ɲɬɚɬɧɵɣ» 
ɦɟɧɟɟ ɷɧɟɪɝɨɟɦɤɢɟ «ɩɨɧɢɠɟɧɧɵɣ»). 
Ɋɟɡɭɥɶɬɚɬɨɦ ɞɚɧɧɨɝɨ «ɝɢɛɤɨɝɨ» 
ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɹɜɢɥɚɫɶ ɛɵ ɛɨɥɟɟ ɩɨɥɧɨɟ 
ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɜɨɡɦɨɠɧɨɫɬɟɣ 
ɦɚɲɢɧɵ. Ɉɞɧɚɤɨ, ɫɧɢɠɟɧɢɟ ɭɪɨɜɧɹ ɦɨɳɧɨɫɬɢ 
ɩɪɢɜɟɞɟɬ ɤ ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɨɦɭ ɫɧɢɠɟɧɢɸ 
ɤɪɭɬɹɳɟɝɨ ɦɨɦɟɧɬɚ, ɱɬɨ ɩɪɢ ɞɜɢɠɟɧɢɢ 


