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ɇɟɫɦɨɬɪɹ ɧɚ ɡɧɚɱɢɬɟɥɶɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɩɭɛɥɢɤɚɰɢɣ, ɩɨɫɜɹɳɟɧɧɵɯ 

ɩɪɨɛɥɟɦɚɦ ɬɟɩɥɨɨɛɦɟɧɚ ɜ ɦɨɪɨɡɢɥɶɧɵɯ ɤɚɦɟɪɚɯ, ɫɟɝɨɞɧɹ ɧɟɬ ɨɩɪɟɞɟ-
ɥɟɧɧɨɫɬɢ ɜ ɪɟɤɨɦɟɧɞɚɰɢɹɯ ɩɨ ɩɨɥɭɱɟɧɢɸ ɡɚɜɢɫɢɦɨɫɬɟɣ. ɗɬɨ ɫɜɹɡɚɧɨ ɜ 
ɩɟɪɜɭɸ ɨɱɟɪɟɞɶ ɫ ɬɟɦ, ɱɬɨ ɛɨɥɶɲɢɧɫɬɜɨ ɡɚɜɢɫɢɦɨɫɬɟɣ ɩɨɥɭɱɟɧɧɵɟ ɧɚ 
ɨɫɧɨɜɚɧɢɢ ɨɛɨɛɳɟɧɢɹ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ ɪɟɡɭɥɶɬɚɬɨɜ, ɫɨɞɟɪɠɚɬ ɩɨ-
ɝɪɟɲɧɨɫɬɢ ɢ ɩɪɢɦɟɧɢɦɵ ɜ ɭɡɤɨɦ ɞɢɚɩɚɡɨɧɟ ɢɡɦɟɧɟɧɢɹ ɩɚɪɚɦɟɬɪɨɜ. Ʉɚɤ 
ɫɥɟɞɭɟɬ ɢɡ ɫɪɚɜɧɢɬɟɥɶɧɨɝɨ ɚɧɚɥɢɡɚ, ɩɪɨɜɟɞɟɧɧɨɝɨ ɜ [1–3], ɪɚɫɱɟɬɧɵɟ ɪɟ-
ɤɨɦɟɧɞɚɰɢɢ ɪɚɡɧɵɯ ɚɜɬɨɪɨɜ ɦɨɝɭɬ ɨɬɥɢɱɚɬɶɫɹ ɜ ɬɪɢ ɢ ɛɨɥɟɟ ɪɚɡ. 

ɗɤɫɩɟɪɢɦɟɧɬɚɥɶɧɚɹ ɭɫɬɚɧɨɜɤɚ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɬɟɩɥɨɨɛɦɟɧɧɢɤ ɫ 
ɦɨɪɨɡɢɥɶɧɨɣ ɤɚɦɟɪɨɣ (ɫɦ. ɪɢɫ. 1), ɢ ɫɨɫɬɨɢɬ ɢɡ ɤɨɦɩɪɟɫɫɨɪɚ ɫ ɧɨɦɢ-
ɧɚɥɶɧɵɦɢ ɧɚɩɪɹɠɟɧɢɟɦ 220 ȼ ɢ ɬɨɤɨɦ 0,8 Ⱥ, ɩɨɫɥɟ ɤɨɦɩɪɟɫɫɨɪɚ ɧɚɯɨ-
ɞɢɬɫɹ ɤɨɧɞɟɧɫɚɬɨɪ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɣ ɞɥɹ ɨɬɞɚɱɢ ɬɟɩɥɚ ɨɬ ɪɚɛɨɱɟɝɨ ɬɟɥɚ 
ɬɟɩɥɨɨɛɦɟɧɧɢɤɚ ɜ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ (ɛɟɡ ɩɪɢɧɭɞɢɬɟɥɶɧɨɝɨ ɨɯɥɚɠɞɟɧɢɹ). 

Ⱦɚɥɟɟ ɪɚɫɩɨɥɚɝɚɟɬɫɹ ɮɢɥɶɬɪ-ɨɫɭɲɢɬɟɥɶ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɣ ɞɥɹ ɩɪɟ-
ɞɨɬɜɪɚɳɟɧɢɹ ɩɨɩɚɞɚɧɢɹ ɡɚɝɪɹɡɧɟɧɢɣ ɜ ɢɫɩɚɪɢɬɟɥɶ. Ɉɛɹɡɚɬɟɥɶɧɵɦ ɷɥɟ-
ɦɟɧɬɨɦ ɬɟɩɥɨɨɛɦɟɧɧɢɤɚ ɹɜɥɹɟɬɫɹ ɤɚɩɢɥɥɹɪɧɚɹ ɬɪɭɛɤɚ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɚɹ 
ɞɥɹ ɞɪɨɫɫɟɥɢɪɨɜɚɧɢɹ ɪɚɛɨɱɟɝɨ ɬɟɥɚ ɭɫɬɚɧɨɜɤɢ ɢ ɫɨɡɞɚɧɢɹ ɩɟɪɟɩɚɞɚ ɞɚɜ-
ɥɟɧɢɹ ɜɧɭɬɪɢ ɫɢɫɬɟɦɵ. ɂɫɩɚɪɢɬɟɥɶ ɧɚɯɨɞɢɬɫɹ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɜ ɦɨɪɨ-
ɡɢɥɶɧɨɣ ɤɚɦɟɪɟ. ȿɝɨ ɤɨɧɫɬɪɭɤɰɢɹ ɩɪɟɞɩɨɥɚɝɚɟɬ ɝɨɪɢɡɨɧɬɚɥɶɧɨɟ ɢ ɜɟɪɬɢ-
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ɤɚɥɶɧɨɟ ɪɚɫɩɨɥɨɠɟɧɢɟ ɬɪɭɛɨɤ ɜɧɭɬɪɢ ɤɚɦɟɪɵ. Ɍɚɤ ɠɟ ɫɢɫɬɟɦɚ ɫɧɚɛɠɟɧɚ 
ɦɚɧɨɦɟɬɪɚɦɢ, ɞɥɹ ɪɟɝɢɫɬɪɚɰɢɢ ɞɚɜɥɟɧɢɹ ɜ ɤɨɧɞɟɧɫɚɬɨɪɟ ɢ ɢɫɩɚɪɢɬɟɥɟ. 
Ɋɚɛɨɱɢɦ ɬɟɥɨɦ ɬɟɩɥɨɨɛɦɟɧɧɢɤɚ ɹɜɥɹɟɬɫɹ ɯɥɚɞɚɝɟɧɬ R-134A. 

 
Ɋɢɫ. 1. ɋɯɟɦɚ ɬɟɩɥɨɨɛɦɟɧɧɨɣ ɭɫɬɚɧɨɜɤɢ 

ɉɪɢ ɩɥɚɧɢɪɨɜɚɧɢɢ ɷɤɫɩɟɪɢɦɟɧɬɚ ɛɵɥɨ ɜɵɛɪɚɧɨ ɤɨɥɢɱɟɫɬɜɨ ɨɩɵɬɨɜ 
(6 ɨɩɵɬɨɜ) ɢ ɱɢɫɥɟɧɧɵɟ ɡɧɚɱɟɧɢɹ ɨɫɧɨɜɧɵɯ ɢɡɦɟɧɹɸɳɢɯɫɹ ɮɚɤɬɨɪɨɜ 
(ɬɟɦɩɟɪɚɬɭɪɚ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ, ɬɟɦɩɟɪɚɬɭɪɚ ɜɨɞɵ, ɨɛɴɟɦ ɜɨɞɵ, ɩɚɪɚ-
ɦɟɬɪɵ ɬɟɩɥɨɨɛɦɟɧɧɢɤɚ) ɜ ɨɫɧɨɜɧɵɯ ɞɢɚɩɚɡɨɧɚɯ ɢɯ ɢɡɦɟɪɟɧɢɹ. ɗɤɫɩɟ-
ɪɢɦɟɧɬ ɩɪɨɜɨɞɢɥɫɹ ɜ ɭɫɥɨɜɢɹɯ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɯ ɤɨɧɬɪɨɥɶ ɱɢɫɥɟɧɧɨɝɨ 
ɡɧɚɱɟɧɢɹ ɜɫɟɯ ɨɫɧɨɜɧɵɯ ɮɚɤɬɨɪɨɜ. Ȼɵɥ ɩɪɨɜɟɞɟɧ ɪɹɞ ɨɩɵɬɨɜ, ɩɨ ɡɚɦɨ-
ɪɚɠɢɜɚɧɢɸ 150 ɦɥ ɜɨɞɵ, ɪɚɡɦɟɳɟɧɧɵɟ ɩɨ ɰɟɧɬɪɭ ɦɨɪɨɡɢɥɶɧɨɣ ɤɚɦɟɪɵ, 
ɩɪɢ ɞɜɭɯ ɪɟɠɢɦɚɯ: 1 – ɜɨɞɚ ɪɚɡɦɟɳɚɟɬɫɹ ɜ ɦɨɪɨɡɢɥɶɧɨɣ ɤɚɦɟɪɟ ɫ ɦɨ-
ɦɟɧɬɚ ɡɚɩɭɫɤɚ ɭɫɬɚɧɨɜɤɢ; 2 – ɟɦɤɨɫɬɶ ɫ ɜɨɞɨɣ, ɩɨɦɟɳɚɟɬɫɹ ɜ ɦɨɪɨɡɢɥɶ-
ɧɭɸ ɤɚɦɟɪɭ ɩɨɫɥɟ ɬɨɝɨ, ɤɚɤ ɭɫɬɚɧɨɜɤɚ ɜɵɯɨɞɢɬ ɜ ɭɫɬɚɧɨɜɢɜɲɢɣɫɹ ɪɟ-
ɠɢɦ. ɍɫɬɚɧɨɜɢɜɲɢɦɫɹ ɪɟɠɢɦɨɦ ɫɱɢɬɚɥɨɫɶ ɩɨɫɬɨɹɧɫɬɜɨ ɬɟɦɩɟɪɚɬɭɪ ɜ 
ɢɫɩɚɪɢɬɟɥɟ ɢ ɤɨɧɞɟɧɫɚɬɨɪɟ, ɚ ɬɚɤ ɠɟ ɜɤɥɸɱɟɧɢɟ/ɜɵɤɥɸɱɟɧɢɟ ɤɨɦɩɪɟɫ-
ɫɨɪɚ ɱɟɪɟɡ ɨɞɢɧɚɤɨɜɵɟ ɩɪɨɦɟɠɭɬɤɢ ɜɪɟɦɟɧɢ. ȼ ɩɪɨɰɟɫɫɟ ɷɤɫɩɟɪɢɦɟɧɬɨɜ 
ɫɧɢɦɚɥɚɫɶ ɬɟɦɩɟɪɚɬɭɪɚ ɢ ɜɥɚɠɧɨɫɬɶ ɧɚ 11 ɬɟɪɦɨɩɚɪɚɯ ɢ 1 ɞɚɬɱɢɤɚɯ 
ɜɥɚɠɧɨɫɬɢ ɱɟɪɟɡ ɪɚɜɧɵɟ ɩɪɨɦɟɠɭɬɤɢ ɜɪɟɦɟɧɢ (5 ɦɢɧɭɬ). 

Ɍɟɪɦɨɩɚɪɵ ɢ ɞɚɬɱɢɤɢ ɜɥɚɠɧɨɫɬɢ ɪɚɡɦɟɳɟɧɵ ɜ ɫɥɟɞɭɸɳɢɯ ɦɟɫɬɚɯ: 
ɩɨɫɥɟ ɤɨɦɩɪɟɫɫɨɪɚ, ɜ ɫɪɟɞɧɟɣ ɱɚɫɬɢ ɤɨɧɞɟɧɫɚɬɨɪɚ, ɜ ɤɨɧɰɟ ɤɨɧɞɟɧɫɚɬɨ-
ɪɚ, ɩɟɪɟɞ ɤɚɩɢɥɥɹɪɧɨɣ ɬɪɭɛɤɨɣ, ɜ ɧɚɱɚɥɶɧɨɣ ɱɚɫɬɢ ɢɫɩɚɪɢɬɟɥɹ, ɜ ɫɪɟɞ-
ɧɟɣ ɱɚɫɬɢ ɢɫɩɚɪɢɬɟɥɹ, ɩɨɫɥɟ ɢɫɩɚɪɢɬɟɥɹ, ɩɟɪɟɞ ɤɨɦɩɪɟɫɫɨɪɨɦ, ɧɚ ɤɨɦ-
ɩɪɟɫɫɨɪɟ, ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɜ ɨɛɴɟɦɟ ɜɨɞɵ, ɜ ɯɨɥɨɞɢɥɶɧɨɣ ɤɚɦɟɪɟ, ɜɥɚɠ-
ɧɨɫɬɶ ɜ ɤɚɦɟɪɟ. 

Ɍɨɱɧɨɟ ɪɚɫɩɨɥɨɠɟɧɢɟ ɞɚɬɱɢɤɨɜ ɩɨɤɚɡɚɧɨ ɧɚ ɪɢɫɭɧɤɟ 1. 
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Ⱦɚɥɟɟ ɛɵɥɢ ɩɨɫɬɪɨɟɧɵ ɝɪɚɮɢɤɢ ɡɚɜɢɫɢɦɨɫɬɟɣ ɬɟɦɩɟɪɚɬɭɪɵ ɨɬ ɜɪɟ-
ɦɟɧɢ ɪɚɛɨɬɵ. 

ɇɚ ɪɢɫɭɧɤɟ 2 ɩɪɟɞɫɬɚɜɥɟɧɚ ɝɪɚɮɢɱɟɫɤɚɹ ɡɚɜɢɫɢɦɨɫɬɶ ɬɟɦɩɟɪɚɬɭɪ 
ɜɨɞɵ ɨɬ ɜɪɟɦɟɧɢ, ɩɪɢ ɞɜɭɯ ɦɟɬɨɞɚɯ ɩɪɨɜɟɞɟɧɢɹ ɨɩɵɬɨɜ. 

ɂɫɯɨɞɹ ɢɡ ɪɟɡɭɥɶɬɚɬɨɜ ɷɤɫɩɟɪɢɦɟɧɬɚ, ɦɨɠɧɨ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɩɪɨ-
ɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɮɚɡɨɜɨɝɨ ɩɟɪɟɯɨɞɚ ɜɨɞɵ ɢɡ ɠɢɞɤɨɝɨ ɫɨɫɬɨɹɧɢɹ ɜ ɬɜɟɪ-
ɞɨɟ ɫɨɫɬɚɜɥɹɟɬ ɜ ɨɛɨɢɯ ɫɥɭɱɚɹɯ 150 ɦɢɧɭɬ. ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɦɨɠɧɨ ɫɞɟ-
ɥɚɬɶ ɜɵɜɨɞ, ɱɬɨ ɧɟɛɨɥɶɲɨɟ ɤɨɥɢɱɟɫɬɜɨ ɜɨɞɵ ɧɟ ɫɨɡɞɚɸɬ ɡɧɚɱɢɬɟɥɶɧɨɣ 
ɬɟɩɥɨɜɨɣ ɧɚɝɪɭɡɤɢ ɞɥɹ ɢɫɩɚɪɢɬɟɥɹ ɯɨɥɨɞɢɥɶɧɨɣ ɭɫɬɚɧɨɜɤɢ. 

 
Ɋɢɫ. 2. Ƚɪɚɮɢɱɟɫɤɚɹ ɡɚɜɢɫɢɦɨɫɬɶ ɬɟɦɩɟɪɚɬɭɪɵ ɨɬ ɜɪɟɦɟɧɢ, 
ɞɥɹ ɞɚɬɱɢɤɚ 10, ɤɨɬɨɪɵɣ ɩɨɦɟɳɟɧ ɜ ɟɦɤɨɫɬɶ ɫ ɜɨɞɨɣ ɜ ɦ.ɤ.: 

 – ɬɟɦɩɟɪɚɬɭɪɚ ɜɨɞɵ, ɩɨɦɟɳɟɧɧɨɣ ɜ ɦ.ɤ. ɩɨɫɥɟ ɧɚɫɬɭɩɥɟɧɢɹ 
ɭɫɬɚɧɨɜɢɜɲɟɝɨɫɹ ɪɟɠɢɦɚ;  – ɬɟɦɩɟɪɚɬɭɪɚ ɜɨɞɵ, 

ɩɨɦɟɳɟɧɧɨɣ ɜ ɦ.ɤ. ɩɪɢ ɜɤɥɸɱɟɧɢɢ ɭɫɬɚɧɨɜɤɢ 

Ɉɞɧɚɤɨ ɟɫɥɢ ɭɱɢɬɵɜɚɬɶ, ɱɬɨ ɜɨ ɜɬɨɪɨɦ ɫɥɭɱɚɟ ɟɦɤɨɫɬɶ ɫ ɜɨɞɨɣ ɛɵɥɚ 
ɩɨɦɟɳɟɧɚ ɜ ɭɫɬɚɧɨɜɤɭ, ɤɨɬɨɪɚɹ ɪɚɛɨɬɚɥɚ ɜ ɭɫɬɚɧɨɜɢɜɲɟɦɫɹ ɪɟɠɢɦɟ, ɬɨ ɜ 
ɨɛɳɟɦ ɜɪɟɦɹ ɪɚɛɨɬɵ ɭɫɬɚɧɨɜɤɢ, ɚ ɫɥɟɞɨɜɚɬɟɥɶɧɨ ɢ ɩɨɬɪɟɛɥɹɟɦɚɹ ɦɨɳ-
ɧɨɫɬɶ, ɛɨɥɶɲɟ, ɱɟɦ ɜ ɫɥɭɱɚɟ, ɤɨɝɞɚ ɜɨɞɚ ɛɵɥɚ ɩɨɦɟɳɟɧɚ ɫɪɚɡɭ ɩɪɢ 
ɜɤɥɸɱɟɧɢɢ ɯɨɥɨɞɢɥɶɧɨɣ ɭɫɬɚɧɨɜɤɢ. 

ɇɚ ɪɢɫɭɧɤɟ 4 ɩɪɟɞɫɬɚɜɥɟɧɚ ɡɚɜɢɫɢɦɨɫɬɶ ɮɪɟɨɧɚ ɩɨ ɜɪɟɦɟɧɢ ɜ ɯɨɥɨ-
ɞɢɥɶɧɨɣ ɤɚɦɟɪɟ. ɉɨ ɞɚɧɧɵɦ ɡɚɜɢɫɢɦɨɫɬɹɦ ɜɢɞɧɨ, ɱɬɨ ɬɟɦɩɟɪɚɬɭɪɚ ɜ ɯɨ-
ɥɨɞɢɥɶɧɨɣ ɤɚɦɟɪɟ ɜ ɨɛɨɢɯ ɫɥɭɱɚɹɯ ɷɤɫɩɟɪɢɦɟɧɬɚ ɚɧɚɥɨɝɢɱɧɨ ɢɡɦɟɧɹɸɬ-
ɫɹ ɩɨ ɜɪɟɦɟɧɢ, ɷɬɨ ɬɚɤɠɟ ɞɨɤɚɡɵɜɚɟɬ ɜɵɲɟ ɫɤɚɡɚɧɧɵɣ ɜɵɜɨɞ, ɨ ɬɨɦ, ɱɬɨ 
ɧɟɛɨɥɶɲɨɟ ɤɨɥɢɱɟɫɬɜɨ ɜɨɞɵ ɧɟ ɜɥɢɹɸɬ ɧɚ ɪɚɛɨɬɭ ɭɫɬɚɧɨɜɤɢ. 

ȼ ɪɟɡɭɥɶɬɚɬɟ ɩɪɨɞɟɥɚɧɧɨɣ ɪɚɛɨɬɵ ɛɵɥɚ ɪɚɡɪɚɛɨɬɚɧɚ ɦɟɬɨɞɢɤɚ ɩɪɨ-
ɜɟɞɟɧɢɹ ɷɤɫɩɟɪɢɦɟɧɬɚ ɩɨ ɢɡɭɱɟɧɢɸ ɩɪɨɰɟɫɫɚ ɬɟɩɥɨɨɛɦɟɧɚ ɜ ɦɨɪɨɡɢɥɶ-
ɧɨɣ ɤɚɦɟɪɟ, ɩɨɫɬɪɨɟɧɵ ɡɚɜɢɫɢɦɨɫɬɢ ɬɟɦɩɟɪɚɬɭɪɵ ɨɬ ɜɪɟɦɟɧɢ ɜ ɪɚɡɥɢɱ-
ɧɵɯ ɬɨɱɤɚɯ ɭɫɬɚɧɨɜɤɢ. 
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Ɋɢɫ. 3. Ƚɪɚɮɢɱɟɫɤɚɹ ɡɚɜɢɫɢɦɨɫɬɶ ɬɟɦɩɟɪɚɬɭɪɵ ɮɪɟɨɧɚ ɨɬ ɜɪɟɦɟɧɢ 

ɜ ɫɪɟɞɧɟɣ ɱɚɫɬɢ ɤɨɧɞɟɧɫɚɰɢɨɧɧɨɝɨ ɬɟɩɥɨɨɛɦɟɧɧɢɤɚ: 
 – ɬɟɦɩɟɪɚɬɭɪɚ ɜɨɞɵ, ɩɨɦɟɳɟɧɧɨɣ ɜ ɦ.ɤ. ɩɨɫɥɟ ɧɚɫɬɭɩɥɟɧɢɹ 

ɭɫɬɚɧɨɜɢɜɲɟɝɨɫɹ ɪɟɠɢɦɚ;  – ɬɟɦɩɟɪɚɬɭɪɚ ɜɨɞɵ, 
ɩɨɦɟɳɟɧɧɨɣ ɜ ɦ.ɤ. ɩɪɢ ɜɤɥɸɱɟɧɢɢ ɭɫɬɚɧɨɜɤɢ 

 
Ɋɢɫ. 4. Ƚɪɚɮɢɱɟɫɤɚɹ ɡɚɜɢɫɢɦɨɫɬɶ ɬɟɦɩɟɪɚɬɭɪɵ ɮɪɟɨɧɚ 

ɩɨ ɜɪɟɦɟɧɢ ɜ ɯɨɥɨɞɢɥɶɧɨɣ ɤɚɦɟɪɟ: 
 – ɬɟɦɩɟɪɚɬɭɪɚ ɜɨɞɵ, ɩɨɦɟɳɟɧɧɨɣ ɜ ɦ.ɤ. ɩɨɫɥɟ ɧɚɫɬɭɩɥɟɧɢɹ 

ɭɫɬɚɧɨɜɢɜɲɟɝɨɫɹ ɪɟɠɢɦɚ;  – ɬɟɦɩɟɪɚɬɭɪɚ ɜɨɞɵ, 
ɩɨɦɟɳɟɧɧɨɣ ɜ ɦ.ɤ. ɩɪɢ ɜɤɥɸɱɟɧɢɢ ɭɫɬɚɧɨɜɤɢ 

Ɋɚɛɨɬɚ ɜɵɩɨɥɧɟɧɚ ɜ ɪɚɦɤɚɯ ɇɂɊ Ƚɨɫɡɚɞɚɧɢɹ «ɇɚɭɤɚ» (ɒɢɮɪ ɮɟ-
ɞɟɪɚɥɶɧɨɣ ɰɟɥɟɜɨɣ ɧɚɭɱɧɨ-ɬɟɯɧɢɱɟɫɤɨɣ ɩɪɨɝɪɚɦɦɵ 7.3073.2011). 
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ɋɟɝɨɞɧɹ ɪɚɡɜɢɬɢɟ ɬɟɯɧɢɤɢ [1] ɫɨɡɞɚɟɬ ɨɛɴɟɤɬɢɜɧɵɟ ɩɪɟɞɩɨɫɵɥɤɢ 
ɢɫɩɨɥɶɡɨɜɚɧɢɹ, ɧɚɩɪɢɦɟɪ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɬɟɩɥɨɜɨɝɨ ɪɟɠɢɦɚ ɩɪɨɦɵɲ-
ɥɟɧɧɵɯ ɨɛɴɟɤɬɨɜ, ɧɨɜɵɯ ɬɟɯɧɢɱɟɫɤɢɯ ɭɫɬɪɨɣɫɬɜ, ɫɢɫɬɟɦ ɢ ɬɟɯɧɨɥɨɝɢɣ, 
ɨɫɧɨɜɨɣ ɤɨɬɨɪɵɯ ɹɜɥɹɸɬɫɹ ɬɚɤɠɟ ɩɪɨɰɟɫɫɵ ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ ɷɧɟɪɝɢɢ [2]. 
Ɍɢɩɢɱɧɵɦ ɢ ɞɨɫɬɚɬɨɱɧɨ ɧɚɝɥɹɞɧɵɦ ɩɪɢɦɟɪɨɦ ɬɚɤɢɯ ɬɟɯɧɨɥɨɝɢɣ ɩɪɨ-
ɦɵɲɥɟɧɧɨɣ ɬɟɩɥɨɷɧɟɪɝɟɬɢɤɢ ɹɜɥɹɟɬɫɹ ɫɢɫɬɟɦɚ ɬɟɩɥɨɫɧɚɛɠɟɧɢɹ ɧɚ ɨɫ-
ɧɨɜɟ ɝɚɡɨɜɵɯ ɢɧɮɪɚɤɪɚɫɧɵɯ ɢɡɥɭɱɚɬɟɥɟɣ (Ƚɂɂ) [2]. ɂɫɩɨɥɶɡɭɟɦɵɟ ɞɨ 
ɧɚɫɬɨɹɳɟɝɨ ɜɪɟɦɟɧɢ ɩɨɞɯɨɞɵ ɤ ɚɧɚɥɢɡɭ ɬɟɩɥɨɜɵɯ ɪɟɠɢɦɨɜ ɨɛɴɟɤɬɨɜ ɫ 
ɫɢɫɬɟɦɚɦɢ ɬɟɩɥɨɫɧɚɛɠɟɧɢɹ ɧɚ ɛɚɡɟ Ƚɂɂ [3] ɧɟ ɭɱɢɬɵɜɚɸɬ ɤɨɧɜɟɤɰɢɸ 
ɜɨɨɛɳɟ ɢ ɬɟɩɥɨɨɬɜɨɞ ɜ ɨɝɪɚɠɞɚɸɳɢɟ ɤɨɧɫɬɪɭɤɰɢɢ ɜ ɱɚɫɬɧɨɫɬɢ. 

ɉɪɟɞɫɬɚɜɥɹɟɬ ɢɧɬɟɪɟɫ ɚɧɚɥɢɡ ɜɨɡɦɨɠɧɨɫɬɢ ɩɪɢɦɟɧɟɧɢɹ ɦɨɞɟɥɟɣ 
ɫɨɩɪɹɠɟɧɧɨɝɨ ɬɟɩɥɨɨɛɦɟɧɚ [4, 5] ɩɪɢ ɨɩɢɫɚɧɢɢ ɬɟɦɩɟɪɚɬɭɪɧɵɯ ɩɨɥɟɣ 
ɨɛɴɟɤɬɨɜ ɫ ɫɢɫɬɟɦɚɦɢ ɨɬɨɩɥɟɧɢɹ ɧɚ ɛɚɡɟ Ƚɂɂ. 

ɐɟɥɶ ɧɚɫɬɨɹɳɟɝɨ ɢɫɫɥɟɞɨɜɚɧɢɹ – ɦɚɬɟɦɚɬɢɱɟɫɤɨɟ ɦɨɞɟɥɢɪɨɜɚɧɢɟ 
ɤɨɧɜɟɤɬɢɜɧɨ-ɤɨɧɞɭɤɬɢɜɧɨɝɨ ɬɟɩɥɨɩɟɪɟɧɨɫɚ ɜ ɜɨɡɞɭɲɧɨɣ ɨɛɥɚɫɬɢ, ɨɝɪɚ-
ɠɞɟɧɧɨɣ ɬɜɟɪɞɵɦɢ ɫɬɟɧɤɚɦɢ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɩɨɞɯɨɞɚ [4–6], ɢ ɚɧɚɥɢɡ 
ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɚɤɤɭɦɭɥɢɪɨɜɚɧɧɨɣ ɜ ɪɚɡɥɢɱɧɵɯ ɡɨɧɚɯ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɣ 
ɬɢɩɢɱɧɨɣ ɫɢɫɬɟɦɵ «ɜɨɡɞɭɯ-ɨɝɪɚɠɞɚɸɳɢɟ ɤɨɧɫɬɪɭɤɰɢɢ» ɬɟɩɥɨɬɵ. 

Ⱦɥɹ ɪɟɚɥɢɡɚɰɢɢ ɩɨɫɬɚɜɥɟɧɧɨɣ ɰɟɥɢ ɪɚɫɫɦɚɬɪɢɜɚɥɚɫɶ ɨɛɥɚɫɬɶ ɩɪɹ-
ɦɨɭɝɨɥɶɧɨɝɨ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ (ɫɦ. ɪɢɫ. 1). ȼɧɭɬɪɟɧɧɹɹ ɡɨɧɚ ɨɛɥɚɫɬɢ 
ɪɟɲɟɧɢɹ (LɅ < X < Lɉ ɢ Hɇ < Y < Hȼ) ɡɚɩɨɥɧɟɧɚ ɜɨɡɞɭɯɨɦ 1. ɉɨ ɜɧɟɲɧɟ-
ɦɭ ɤɨɧɬɭɪɭ ɪɚɫɩɨɥɨɠɟɧɵ ɨɝɪɚɠɞɚɸɳɢɟ ɤɨɧɫɬɪɭɤɰɢɢ, ɜɵɩɨɥɧɟɧɧɵɟ ɢɡ 
ɛɟɬɨɧɚ 2 ɢ ɫɨɜɪɟɦɟɧɧɵɯ ɫɬɪɨɢɬɟɥɶɧɵɯ ɦɚɬɟɪɢɚɥɨɜ ɫ ɧɢɡɤɢɦ ɤɨɷɮɮɢɰɢ-
ɟɧɬɨɦ ɬɟɩɥɨɩɪɨɜɨɞɧɨɫɬɢ 3. ɉɪɢɦɟɧɟɧɢɟ ɩɨɫɥɟɞɧɢɯ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɩɟɪ-
ɫɩɟɤɬɢɜɧɵɦ ɷɧɟɪɝɨɫɛɟɪɟɝɚɸɳɢɦ ɬɟɯɧɨɥɨɝɢɹɦ ɢ ɜ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɧɚ-
ɯɨɞɢɬ ɜɫɟ ɛɨɥɶɲɟɟ ɩɪɢɦɟɧɟɧɢɟ ɜ ɫɬɪɨɢɬɟɥɶɫɬɜɟ. 


