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ɂɫɬɨɪɢɹ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɤɚɪɛɢɞɚ ɤɪɟɦɧɢɹ ɜ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ ɧɚɱɢɧɚɟɬɫɹ ɫ 

ɩɪɢɦɟɧɟɧɢɹ ɟɝɨ ɦɟɯɚɧɢɱɟɫɤɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ. ȼɩɟɪɜɵɟ SiC ɛɵɥ ɩɨɥɭɱɟɧ ɜ 
ɝɪɚɮɢɬɨɜɨɣ ɷɥɟɤɬɪɨɩɟɱɢ Ⱥɱɟɫɨɧɚ ɩɨɫɪɟɞɫɬɜɨɦ ɜɵɫɨɤɨɬɟɦɩɟɪɚɬɭɪɧɨɝɨ ɨɬɠɢɝɚ 
ɩɪɨɞɭɤɬɚ ɢ ɩɪɨɩɭɫɤɚɧɢɹ ɫɤɜɨɡɶ ɩɨɪɨɲɤɨɨɛɪɚɡɧɵɟ ɩɪɟɤɭɪɫɨɪɵ (ɩɟɫɨɤ ɢ ɤɚɤɨɣ-ɥɢɛɨ 
ɭɝɥɟɪɨɞɧɵɣ ɩɪɨɞɭɤɬ) [1]. ɉɨɥɭɱɟɧɧɵɣ ɦɚɬɟɪɢɚɥ ɧɚɲɟɥ ɲɢɪɨɤɨɟ ɩɪɢɦɟɧɟɧɢɟ ɜ 
ɨɛɪɚɛɚɬɵɜɚɸɳɟɣ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ: ɞɥɹ ɫɨɡɞɚɧɢɹ ɜɵɫɨɤɨɤɚɱɟɫɬɜɟɧɧɨɝɨ ɢ 
ɚɪɯɢɨɫɬɪɨɝɨ ɥɟɡɜɢɣɧɨɝɨ, ɪɟɠɭɳɟɝɨ, ɚɛɪɚɡɢɜɧɨɝɨ ɢɧɫɬɪɭɦɟɧɬɚ. ȼ ɞɚɥɶɧɟɣɲɟɦ 
ɧɚɱɚɥɢ ɫɨɡɞɚɜɚɬɶɫɹ ɮɭɧɤɰɢɨɧɚɥɶɧɵɟ ɤɟɪɚɦɢɱɟɫɤɢɟ ɢɡɞɟɥɢɹ ɢɡ ɤɚɪɛɢɞɚ ɤɪɟɦɧɢɹ, 
ɢɦɟɸɳɢɟ ɜɵɫɨɤɢɟ ɦɟɯɚɧɢɱɟɫɤɢɟ (ɢɡɧɨɫɨɫɬɨɣɤɨɫɬɶ, ɫɜɟɪɯɬɜɟɪɞɨɫɬɶ), ɬɟɩɥɨɜɵɟ 
(ɜɵɫɨɤɚɹ ɭɫɬɨɣɱɢɜɨɫɬɶ ɤ ɜɨɡɞɟɣɫɬɜɢɸ ɜɵɫɨɤɢɯ ɬɟɦɩɟɪɚɬɭɪ, ɧɢɡɤɢɣ ɤɨɷɮɮɢɰɢɟɧɬ 
ɬɟɩɥɨɜɨɝɨ ɪɚɫɲɢɪɟɧɢɹ, ɜɵɫɨɤɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɩɥɚɜɥɟɧɢɹ, ɠɚɪɨɩɪɨɱɧɨɫɬɶ), 
ɯɢɦɢɱɟɫɤɢɟ (ɤɨɪɪɨɡɢɨɧɧɚɹ ɫɬɨɣɤɨɫɬɶ), ɪɚɞɢɚɰɢɨɧɧɵɟ (ɭɫɬɨɣɱɢɜɨɫɬɶ ɤ 
ɪɚɞɢɚɰɢɨɧɧɨɦɭ ɢɡɥɭɱɟɧɢɸ) [2, 3, 4]. ɗɬɨ ɨɛɭɫɥɨɜɢɥɨ ɲɢɪɨɤɨɟ ɩɪɢɦɟɧɟɧɢɟ ɤɚɪɛɢɞɚ 
ɤɪɟɦɧɢɹ ɜ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ ɢ ɬɟɯɧɢɤɟ – ɜ ɞɜɢɝɚɬɟɥɟɫɬɪɨɟɧɢɢ, ɯɢɦɢɱɟɫɤɨɣ 
ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ ɢ ɦɟɬɚɥɥɭɪɝɢɢ, ɦɚɲɢɧɨɫɬɪɨɟɧɢɢ, ɚɬɨɦɧɨɣ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ ɢ ɞɪ. 
Ɉɫɨɛɟɧɧɨɝɨ ɜɧɢɦɚɧɢɹ ɡɚɫɥɭɠɢɜɚɟɬ ɧɚɭɱɧɨ-ɬɟɯɧɢɱɟɫɤɨɟ ɧɚɩɪɚɜɥɟɧɢɟ, ɫɜɹɡɚɧɧɨɟ ɫ 
ɩɪɢɦɟɧɟɧɢɟɦ ɩɨɥɭɩɪɨɜɨɞɧɢɤɨɜɵɯ ɫɜɨɣɫɬɜ SiC ɢ ɫɨɡɞɚɧɢɟɦ ɭɫɬɪɨɣɫɬɜ ɷɥɟɤɬɪɨɧɢɤɢ, 
ɜ ɨɫɨɛɟɧɧɨɫɬɢ ɫɢɥɨɜɨɣ ɢ ɜɵɫɨɤɨɱɚɫɬɨɬɧɨɣ, ɭɫɬɨɣɱɢɜɨɣ ɤ ɜɧɟɲɧɢɦ ɜɨɡɞɟɣɫɬɜɢɹɦ 
[5]. 

ɋɥɟɞɭɟɬ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɨɞɧɢɦ ɢɡ ɧɚɢɛɨɥɟɟ ɩɟɪɫɩɟɤɬɢɜɧɵɯ ɧɚɩɪɚɜɥɟɧɢɣ ɧɚɭɱɧɨɣ 
ɦɵɫɥɢ ɫɟɝɨɞɧɹ ɹɜɥɹɟɬɫɹ ɩɪɢɦɟɧɟɧɢɟ ɧɚɧɨɬɟɯɧɨɥɨɝɢɣ. ɉɪɢ ɧɚɧɨɫɬɪɭɤɬɭɪɧɨɦ 
ɩɨɞɯɨɞɟ ɢɫɩɨɥɶɡɭɸɬɫɹ ɜɨɡɦɨɠɧɨɫɬɢ ɪɚɡɥɢɱɧɵɯ ɧɚɧɨɬɟɯɧɨɥɨɝɢɣ ɞɥɹ ɫɨɡɞɚɧɢɹ 
ɧɚɧɨɫɬɪɭɤɬɭɪɵ, ɯɚɪɚɤɬɟɪɢɡɭɸɳɟɣɫɹ ɦɚɥɵɦɢ ɪɚɡɦɟɪɚɦɢ (ɨɬ 1-2 ɞɨ ~100 ɧɦ) 
ɨɫɧɨɜɧɵɯ ɫɬɪɭɤɬɭɪɧɵɯ ɫɨɫɬɚɜɥɹɸɳɢɯ (ɡɟɪɟɧ, ɮɚɡɨɜɵɯ ɜɤɥɸɱɟɧɢɣ, ɫɥɨɟɜ ɢ ɩɨɪ). 
ɉɪɢɱɢɧɚ ɚɤɬɭɚɥɶɧɨɫɬɢ ɜɨɩɪɨɫɚ ɫɨɫɬɨɢɬ ɜ ɬɨɦ, ɱɬɨ ɧɚɧɨɫɬɪɭɤɬɭɪɧɵɣ ɩɨɞɯɨɞ 
ɨɛɟɫɩɟɱɢɜɚɟɬ ɩɨɥɭɱɟɧɢɟ ɪɚɡɧɨɨɛɪɚɡɧɵɯ ɤɨɧɫɬɪɭɤɰɢɨɧɧɵɯ ɢ ɮɭɧɤɰɢɨɧɚɥɶɧɵɯ 
ɦɚɬɟɪɢɚɥɨɜ ɫ ɜɵɫɨɤɢɦ ɭɪɨɜɧɟɦ ɮɢɡɢɤɨ-ɯɢɦɢɱɟɫɤɢɯ ɢ ɮɢɡɢɤɨ-ɦɟɯɚɧɢɱɟɫɤɢɯ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤ [6]. ɉɨɥɭɱɟɧɢɟ ɧɚɧɨɪɚɡɦɟɪɧɵɯ ɨɛɪɚɡɨɜɚɧɢɣ ɤɚɪɛɢɞɚ ɤɪɟɦɧɢɹ ɬɚɤɠɟ 
ɹɜɥɹɟɬɫɹ, ɫɭɞɹ ɩɨ ɨɬɟɱɟɫɬɜɟɧɧɵɦ ɢ ɡɚɪɭɛɟɠɧɵɦ ɧɚɭɱɧɵɦ ɩɭɛɥɢɤɚɰɢɹɦ, ɜɟɫɶɦɚ 
ɨɛɫɭɠɞɚɟɦɨɣ ɩɪɨɛɥɟɦɨɣ, ɚɤɬɢɜɧɨ ɪɚɡɜɢɜɚɸɬɫɹ ɦɟɬɨɞɵ ɫɢɧɬɟɡɚ ɧɚɧɨ-ɤɚɪɛɢɞɚ 
ɤɪɟɦɧɢɹ [7]. 

Ɉɞɧɢɦ ɢɡ ɩɭɬɟɣ ɩɨɥɭɱɟɧɢɹ ɧɚɧɨɩɨɪɲɤɨɜ ɤɚɪɛɢɞɚ ɤɪɟɦɧɢɹ ɹɜɥɹɟɬɫɹ 
ɫɩɟɰɢɮɢɱɟɫɤɚɹ ɢɦɩɭɥɶɫɧɚɹ ɩɥɚɡɦɟɧɧɚɹ ɭɫɬɚɧɨɜɤɚ – ɤɨɚɤɫɢɚɥɶɧɵɣ 
ɦɚɝɧɢɬɨɩɥɚɡɦɟɧɧɵɣ ɭɫɤɨɪɢɬɟɥɶ [8]. Ɍɚɤɨɣ ɦɟɬɨɞ ɫɢɧɬɟɡɚ ɩɨɥɭɱɢɥ ɧɚɡɜɚɧɢɟ 
ɩɥɚɡɦɨɞɢɧɚɦɢɱɟɫɤɢɣ [8]. ȼ ɨɫɧɨɜɟ ɦɟɬɨɞɚ ɥɟɠɢɬ ɩɪɨɜɟɞɟɧɢɟ ɫɢɧɬɟɡɚ ɜ 
ɝɢɩɟɪɫɤɨɪɨɫɬɧɨɣ ɫɬɪɭɟ ɭɝɥɟɪɨɞ-ɤɪɟɦɧɢɟɜɨɣ ɷɥɟɤɬɪɨɪɚɡɪɹɞɧɨɣ ɩɥɚɡɦɵ. ȼ ɤɚɱɟɫɬɜɟ 
ɩɪɟɤɭɪɫɨɪɨɜ ɢɫɩɨɥɶɡɨɜɚɥɢɫɶ ɦɢɤɪɨɧɧɵɟ ɩɨɪɨɲɤɢ ɤɪɟɦɧɢɹ ɢ ɭɝɥɟɪɨɞɚ ɜ ɜɢɞɟ ɫɚɠɢ. 
ɋɢɧɬɟɡ ɩɪɨɢɫɯɨɞɢɥ ɜ ɭɫɥɨɜɢɹɯ ɞɟɣɫɬɜɢɹ ɫɜɟɪɯɜɵɫɨɤɢɯ ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɩɚɪɚɦɟɬɪɨɜ ɜ 
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ɫɤɚɱɤɟ ɭɩɥɨɬɧɟɧɢɹ ɩɥɚɡɦɟɧɧɨɝɨ ɩɨɬɨɤɚ, ɱɬɨ ɨɛɭɫɥɚɜɥɢɜɚɟɬ ɫɨɡɞɚɧɢɟ 
ɜɵɫɨɤɨɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɫɜɹɡɟɣ Si-C. 

ȼ ɧɚɫɬɨɹɳɟɣ ɪɚɛɨɬɟ ɢɫɩɨɥɶɡɭɸɬɫɹ ɞɚɧɧɵɟ, ɨɬɧɨɫɹɳɢɟɫɹ ɤ ɞɜɭɦ ɨɩɵɬɚɦ. 
Ɇɚɝɧɢɬɨɩɥɚɡɦɟɧɧɵɣ ɭɫɤɨɪɢɬɟɥɶ ɩɨɥɭɱɚɥ ɷɥɟɤɬɪɨɩɢɬɚɧɢɟ ɨɬ ɟɦɤɨɫɬɧɨɝɨ ɧɚɤɨɩɢɬɟɥɹ 
ɷɧɟɪɝɢɢ ɫ ɟɦɤɨɫɬɶɸ ɤɨɧɞɟɧɫɚɬɨɪɧɵɯ ɛɚɬɚɪɟɣ 6 ɦɎ ɢ ɡɚɪɹɞɧɵɦ ɧɚɩɪɹɠɟɧɢɟɦ 3 ɤȼ. 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɧɚɤɨɩɥɟɧɧɚɹ ɷɧɟɪɝɢɹ ɫɨɫɬɚɜɥɹɥɚ 27 ɤȾɠ. ȼ ɨɩɵɬɚɯ ɢɡɦɟɧɹɥɨɫɶ 
ɬɨɥɶɤɨ ɫɨɨɬɧɨɲɟɧɢɟ ɩɪɟɤɭɪɫɨɪɨɜ Si/C – ɨɬ 2,5/1 ɜ ɩɟɪɜɨɦ ɨɩɵɬɟ ɤ 3,0/1 ɜɨ ɜɬɨɪɨɦ. 
ȼɵɞɟɥɟɧɧɚɹ ɷɧɟɪɝɢɹ, ɫɭɞɹ ɩɨ ɨɫɰɢɥɥɨɝɪɚɦɦɚɦ, ɫɨɫɬɚɜɥɹɥɚ ɨɤɨɥɨ 19 ɤȾɠ. 

ɉɨɫɥɟ ɩɪɨɜɟɞɟɧɢɹ ɷɤɫɩɟɪɢɦɟɧɬɨɜ ɫɨ ɫɬɟɧɨɤ ɤɚɦɟɪɵ-ɪɟɚɤɬɨɪɚ ɛɵɥ ɫɨɛɪɚɧ 
ɭɥɶɬɪɚɞɢɫɩɟɪɫɧɵɣ ɩɨɪɨɲɤɨɨɛɪɚɡɧɵɣ ɩɪɨɞɭɤɬ, ɤɨɬɨɪɵɣ ɛɟɡ ɤɚɤɨɣ-ɥɢɛɨ 
ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɣ ɨɛɪɚɛɨɬɤɢ ɚɧɚɥɢɡɢɪɨɜɚɥɫɹ ɦɟɬɨɞɚɦɢ ɩɪɨɫɜɟɱɢɜɚɸɳɟɣ 
ɷɥɟɤɬɪɨɧɧɨɣ ɦɢɤɪɨɫɤɨɩɢɢ. ɇɚ ɪɢɫɭɧɤɟ 1 ɩɪɢɜɟɞɟɧɵ ɪɟɡɭɥɶɬɚɬɵ ɢɫɫɥɟɞɨɜɚɧɢɹ 
ɩɪɨɞɭɤɬɚ, ɩɨɥɭɱɟɧɧɨɝɨ ɜ ɩɟɪɜɨɦ ɨɩɵɬɟ ɫɪɟɞɫɬɜɚɦɢ TEM. ɇɚ ɪɢɫɭɧɤɟ 1,ɚ ɩɪɢɜɟɞɟɧ 
ɫɜɟɬɥɨɩɨɥɶɧɵɣ ɦɢɤɪɨɫɧɢɦɨɤ, ɧɚ ɤɨɬɨɪɨɦ ɜɢɞɧɨ, ɱɬɨ ɩɪɨɞɭɤɬ ɩɪɟɢɦɭɳɟɫɬɜɟɧɧɨ 
ɫɨɫɬɨɢɬ ɢɡ ɦɧɨɝɨɝɪɚɧɧɵɯ ɤɪɢɫɬɚɥɥɨɜ ɪɚɡɦɟɪɚɦɢ ɜ ɧɟɫɤɨɥɶɤɨ ɫɨɬɟɧ ɧɚɧɨɦɟɬɪɨɜ. ɇɚ 
ɤɚɪɬɢɧɟ ɷɥɟɤɬɪɨɧɧɨɣ ɞɢɮɪɚɤɰɢɢ SAED, ɢɡɨɛɪɚɠɟɧɧɨɣ ɧɚ ɪɢɫɭɧɤɟ 1,ɛ, ɡɚɦɟɬɧɵ 
ɦɚɤɫɢɦɭɦɵ ɢɧɬɟɧɫɢɜɧɨɫɬɢ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɦɨɧɨɤɪɢɫɬɚɥɚɦ ɤɭɛɢɱɟɫɤɨɝɨ ɤɚɪɛɢɞɚ 
ɤɪɟɦɧɢɹ. ɇɚ ɪɢɫɭɧɤɟ 1,ɫ ɢɡɨɛɪɚɠɟɧ ɬɟɦɧɨɩɨɥɶɧɵɣ TEM-ɫɧɢɦɨɤ, ɤɨɬɨɪɨɦ ɫɜɟɬɹɬɫɹ 
ɨɬɪɚɠɚɸɳɢɟ ɩɥɨɫɤɨɫɬɢ ɞɨɦɢɧɢɪɭɸɳɢɯ ɜ ɩɪɨɞɭɤɬɟ ɤɪɢɫɬɚɥɥɨɝɪɚɮɢɱɟɫɤɢ 
ɨɮɨɪɦɥɟɧɧɵɯ ɱɚɫɬɢɰ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɮɚɡɟ ɤɭɛɢɱɟɫɤɨɝɨ ɤɚɪɛɢɞɚ ɤɪɟɦɧɢɹ. 
ɋɥɟɞɭɟɬ ɬɚɤɠɟ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɨɫɬɚɜɲɭɸɫɹ ɜ ɩɪɨɞɭɤɬɟ ɮɪɚɤɰɢɸ ɫɨɫɬɚɜɥɹɸɬ ɦɟɥɤɢɟ 
ɧɟɨɩɪɟɞɟɥɟɧɧɨɣ ɮɨɪɦɵ ɱɚɫɬɢɰɵ ɪɚɡɦɟɪɚɦɢ ɞɨ ɞɟɫɹɬɤɨɜ ɧɦ. 

 

 
Ɋɢɫ. 1. Ɇɢɤɪɨɫɧɢɦɤɢ TEM, ɩɨɥɭɱɟɧɧɵɟ ɞɥɹ ɩɟɪɜɨɝɨ ɷɤɫɩɟɪɢɦɟɧɬɚ 

 
ɇɚ ɪɢɫɭɧɤɟ 2 ɩɪɢɜɟɞɟɧɵ ɞɥɹ ɫɪɚɜɧɟɧɢɹ ɦɢɤɪɨɫɧɢɦɤɢ, ɩɨɥɭɱɟɧɧɵɟ ɞɥɹ ɩɪɨɞɭɤɬɚ 

ɜɬɨɪɨɝɨ ɨɩɵɬɚ. Ⱥɧɚɥɨɝɢɱɧɨ ɞɨɦɢɧɢɪɭɸɳɟɣ ɜ ɩɪɨɞɭɤɬɟ ɮɪɚɤɰɢɟɣ ɹɜɥɹɟɬɫɹ ɤɚɪɛɢɞ 
ɤɪɟɦɧɢɹ ɜ ɜɢɞɟ ɦɨɧɨɤɪɢɫɬɚɥɥɨɜ ɦɧɨɝɨɝɪɚɧɧɨɣ ɮɨɪɦɵ (ɪɢɫɭɧɨɤ 2,ɚ); ɧɚ ɤɚɪɬɢɧɟ 
ɞɢɮɪɚɤɰɢɢ SAED ɬɚɤɠɟ ɜɢɞɧɵ ɨɬɱɟɬɥɢɜɵɟ ɞɢɮɪɚɤɰɢɨɧɧɵɟ ɤɨɥɶɰɚ, 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ SiC. Ɉɞɧɚɤɨ ɜ ɩɪɨɞɭɤɬɟ ɩɪɚɤɬɢɱɟɫɤɢ ɨɬɫɭɬɫɬɜɭɸɬ ɱɚɫɬɢɰɵ 
ɧɟɨɩɪɟɞɟɥɟɧɧɨɣ ɮɨɪɦɵ, ɨ ɧɚɥɢɱɢɢ ɤɨɬɨɪɵɯ ɝɨɜɨɪɢɥɨɫɶ ɜ ɩɪɨɲɥɨɦ ɷɤɫɩɟɪɢɦɟɧɬɟ. 
ɉɪɢ ɷɬɨɦ ɩɨɹɜɢɥɢɫɶ ɛɨɥɟɟ ɤɪɭɩɧɵɟ ɨɤɪɭɝɥɵɟ ɱɚɫɬɢɰɵ, ɫɨɨɬɧɨɫɹɳɢɟɫɹ ɫ ɮɚɡɨɣ 
ɤɭɛɢɱɟɫɤɨɝɨ ɤɪɟɦɧɢɹ, ɨ ɱɟɦ ɝɨɜɨɪɢɬ SAED ɢ ɬɟɦɧɨɩɨɥɶɧɵɟ ɢɡɨɛɪɚɠɟɧɢɹ. Ɍɚɤɢɦ 
ɨɛɪɚɡɨɦ, ɩɨ ɫɨɜɨɤɭɩɧɨɫɬɢ ɩɪɢɜɟɞɟɧɧɵɯ ɦɢɤɪɨɫɧɢɦɤɨɜ ɦɨɠɧɨ ɫɞɟɥɚɬɶ ɜɵɜɨɞ, ɱɬɨ ɜ 
ɩɪɨɞɭɤɬɟ ɡɧɚɱɢɬɟɥɶɧɨ ɭɜɟɥɢɱɢɥɨɫɶ ɤɨɥɢɱɟɫɬɜɨ ɤɪɟɦɧɢɹ. ɋɨɞɟɪɠɚɧɢɟ ɠɟ ɱɢɫɬɨ 



ɋɟɤɰɢɹ 1. ɉɭɱɤɨɜɨ-ɩɥɚɡɦɟɧɧɵɟ ɢ ɷɥɟɤɬɪɨɪɚɡɪɹɞɧɵɟ ɬɟɯɧɨɥɨɝɢɢ. 
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ɭɝɥɟɪɨɞɧɵɯ ɮɚɡ, ɤɨɬɨɪɵɦ ɫɨɨɬɜɟɬɫɬɜɨɜɚɥɚ ɦɟɥɤɚɹ ɮɪɚɤɰɢɹ, ɨɛɧɚɪɭɠɟɧɧɚɹ ɜ ɩɟɪɜɨɦ 
ɨɩɵɬɟ, ɭɦɟɧɶɲɢɥɨɫɶ. 

 

 
Ɋɢɫ. 2. Ɇɢɤɪɨɫɧɢɦɤɢ TEM, ɩɨɥɭɱɟɧɧɵɟ ɞɥɹ ɜɬɨɪɨɝɨ ɷɤɫɩɟɪɢɦɟɧɬɚ 

 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɜ ɪɚɛɨɬɟ ɩɪɢɜɟɞɟɧɵ ɞɚɧɧɵɟ ɨ ɩɨɥɭɱɟɧɢɢ ɤɭɛɢɱɟɫɤɨɣ ɮɚɡɵ 

ɭɥɶɬɪɚɞɢɫɩɟɪɫɧɨɝɨ ɤɚɪɛɢɞɚ ɤɪɟɦɧɢɹ ɩɥɚɡɦɨɞɢɧɚɦɢɱɟɫɤɢɦ ɫɩɨɫɨɛɨɦ. ȼɵɹɜɥɟɧɚ 
ɜɨɡɦɨɠɧɨɫɬɶ ɭɩɪɚɜɥɟɧɢɹ ɮɚɡɨɜɵɦ ɫɨɫɬɚɜɨɦ ɩɪɨɞɭɤɬɚ ɩɨɫɪɟɞɫɬɜɨɦ ɢɡɦɟɧɟɧɢɹ 
ɫɨɨɬɧɨɲɟɧɢɹ ɩɪɟɤɭɪɫɨɪɨɜ. 
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