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Ɉɛɳɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɪɚɛɨɬɵ 

Аɤɬɭɚɥɶɧɨɫɬɶ ɪɚɛɨɬɵ 

Ⱥɤɬɭɚɥɶɧɨɫɬɶ ɩɨɫɬɚɜɥɟɧɧɨɣ ɡɚɞɚɱɢ ɨɛɭɫɥɨɜɥɟɧɚ ɜɨɡɦɨɠɧɨɫɬɶɸ ɝɟɧɟɪɚɰɢɢ ɜ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ 

ɢɧɬɟɧɫɢɜɧɵɯ ɥɚɡɟɪɧɵɯ ɢɦɩɭɥɶɫɨɜ ɩɪɟɞɟɥɶɧɨ ɤɨɪɨɬɤɨɣ ɞɥɢɬɟɥɶɧɨɫɬɢ ɜɩɥɨɬɶ ɞɨ ɧɟɫɤɨɥɶɤɢɯ 

ɨɩɬɢɱɟɫɤɢɯ ɰɢɤɥɨɜ. ȼɡɚɢɦɨɞɟɣɫɬɜɢɟ ɬɚɤɢɯ ɢɦɩɭɥɶɫɨɜ ɫ ɜɟɳɟɫɬɜɨɦ ɹɜɥɹɟɬɫɹ ɩɪɟɞɦɟɬɨɦ 

ɫɨɜɪɟɦɟɧɧɵɯ ɮɢɡɢɱɟɫɤɢɯ ɢɫɫɥɟɞɨɜɚɧɢɣ ɢ ɨɬɤɪɵɜɚɟɬ ɰɟɥɭɸ ɨɛɥɚɫɬɶ ɧɨɜɵɯ ɮɢɡɢɱɟɫɤɢɯ 

ɷɮɮɟɤɬɨɜ, ɧɚɛɥɸɞɚɸɳɢɯɫɹ ɜ ɪɟɠɢɦɟ ɫɢɥɶɧɵɯ ɧɟɚɞɢɚɛɚɬɢɱɟɫɤɢɯ ɩɨɥɟɣ. ɉɪɢ ɷɬɨɦ ɜɨɡɞɟɣɫɬɜɢɟ 

ɦɨɳɧɵɯ ɭɥɶɬɪɚɤɨɪɨɬɤɢɯ ɧɢɡɤɨɱɚɫɬɨɬɧɵɯ ɢɦɩɭɥɶɫɨɜ ɧɚ ɹɞɟɪɧɭɸ ɩɨɞɫɢɫɬɟɦɭ ɝɟɬɟɪɨɹɞɟɪɧɵɯ 

ɦɨɥɟɤɭɥ ɨɫɬɚɟɬɫɹ ɞɨ ɫɢɯ ɩɨɪ ɦɚɥɨɢɫɫɥɟɞɨɜɚɧɧɨɣ ɡɚɞɚɱɟɣ, ɨɫɨɛɟɧɧɨ ɫ ɬɨɱɤɢ ɡɪɟɧɢɹ ɤɨɪɪɟɤɬɧɨɝɨ 

ɭɱɟɬɚ ɷɤɫɬɪɟɦɚɥɶɧɵɯ ɩɚɪɚɦɟɬɪɨɜ (ɜɵɫɨɤɨɣ ɢɧɬɟɧɫɢɜɧɨɫɬɢ ɢ ɤɨɪɨɬɤɨɣ ɞɥɢɬɟɥɶɧɨɫɬɢ) ɥɚɡɟɪɧɨɝɨ 

ɢɡɥɭɱɟɧɢɹ. ȼɡɚɢɦɨɞɟɣɫɬɜɢɟ ɦɨɥɟɤɭɥ ɫ ɢɧɬɟɧɫɢɜɧɵɦ ɥɚɡɟɪɧɵɦ ɩɨɥɟɦ ɲɢɪɨɤɨ ɪɚɫɫɦɚɬɪɢɜɚɥɨɫɶ 

ɢ ɪɚɧɟɟ ɤɚɤ ɫ ɤɥɚɫɫɢɱɟɫɤɢɯ Д1-3Ж, ɬɚɤ ɢ ɫ ɤɜɚɧɬɨɜɵɯ ɩɨɡɢɰɢɣД4–12]. Ɉɞɧɚɤɨ, ɤɚɤ ɩɪɚɜɢɥɨ, 

ɢɫɫɥɟɞɨɜɚɧɢɟ ɷɮɮɟɤɬɨɜ ɫɢɥɶɧɨɝɨ ɩɨɥɹ ɜ ɦɨɥɟɤɭɥɚɯ ɨɝɪɚɧɢɱɢɜɚɟɬɫɹ ɫɥɭɱɚɟɦ, ɤɨɝɞɚ 

ɩɟɪɟɡɚɫɟɥɟɧɢɟ ɤɨɥɟɛɚɬɟɥɶɧɨ-ɜɪɚɳɚɬɟɥɶɧɵɯ ɫɨɫɬɨɹɧɢɣ ɦɨɥɟɤɭɥɵ ɩɪɨɢɫɯɨɞɢɬ ɡɚ ɫɱɟɬ 

ɪɚɦɚɧɨɜɫɤɢɯ ɩɟɪɟɯɨɞɨɜ ɱɟɪɟɡ ɜɵɲɟɥɟɠɚɳɢɣ ɷɥɟɤɬɪɨɧɧɵɣ ɬɟɪɦ [7-9Ж. ȼ ɝɨɦɨɹɞɟɪɧɵɯ 

ɦɨɥɟɤɭɥɚɯ ɩɪɢ ɨɬɫɭɬɫɬɜɢɢ ɫɨɛɫɬɜɟɧɧɨɝɨ ɞɢɩɨɥɶɧɨɝɨ ɦɨɦɟɧɬɚ ɷɬɨ ɡɚɱɚɫɬɭɸ ɹɜɥɹɟɬɫɹ 

ɩɪɚɤɬɢɱɟɫɤɢ ɟɞɢɧɫɬɜɟɧɧɵɦ ɩɭɬɺɦ ɩɟɪɟɡɚɫɟɥɟɧɢɹ. ȼ ɫɥɭɱɚɟ ɠɟ ɝɟɬɟɪɨɹɞɟɪɧɵɯ ɦɨɥɟɤɭɥ 

ɫɭɳɟɫɬɜɭɟɬ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɟ ɞɟɣɫɬɜɢɟ ɜɧɟɲɧɟɝɨ ɩɨɥɹ ɧɚ ɹɞɟɪɧɭɸ ɩɨɞɫɢɫɬɟɦɭ ɦɨɥɟɤɭɥɵ. 

ɉɨɷɬɨɦɭ ɜɨɡɧɢɤɚɟɬ ɡɚɞɚɱɚ ɤɨɪɪɟɤɬɧɨɝɨ ɪɚɫɫɦɨɬɪɟɧɢɹ ɜɨɡɞɟɣɫɬɜɢɹ ɩɨɥɹ ɧɚ ɹɞɟɪɧɵɟ ɫɬɟɩɟɧɢ 

ɫɜɨɛɨɞɵ ɜ ɝɟɬɟɪɨɹɞɟɪɧɵɯ ɦɨɥɟɤɭɥɚɯ. ɉɪɢ ɷɬɨɦ ɩɪɟɞɫɬɚɜɥɹɟɬ ɛɨɥɶɲɨɣ ɢɧɬɟɪɟɫ ɜɨɡɦɨɠɧɨɫɬɶ 

ɨɛɧɚɪɭɠɟɧɢɹ ɜ ɫɥɭɱɚɟ ɤɨɥɟɛɚɬɟɥɶɧɨ-ɜɪɚɳɚɬɟɥɶɧɵɯ ɩɟɪɟɯɨɞɨɜ ɪɹɞɚ ɷɮɮɟɤɬɨɜ, ɧɚɛɥɸɞɚɜɲɢɯɫɹ 

ɪɚɧɟɟ ɬɨɥɶɤɨ ɧɚ ɷɥɟɤɬɪɨɧɧɨɦ ɫɩɟɤɬɪɟ ɤɜɚɧɬɨɜɵɯ ɫɢɫɬɟɦ (ɧɚɩɪɢɦɟɪ, ɬɚɤɢɯ ɤɚɤ 

ɮɨɬɨɫɬɚɛɢɥɢɡɚɰɢɹ). Ʉɪɨɦɟ ɬɨɝɨ, ɞɥɹ ɞɨɫɬɢɠɢɦɵɯ ɢɧɬɟɧɫɢɜɧɨɫɬɟɣ ɥɚɡɟɪɧɨɝɨ ɢɡɥɭɱɟɧɢɹ 

ɨɤɚɡɵɜɚɟɬɫɹ ɧɟɩɪɚɜɨɦɟɪɧɵɦ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɩɪɢ ɨɩɢɫɚɧɢɢ ɬɚɤɢɯ ɷɮɮɟɤɬɨɜ ɪɚɡɥɨɠɟɧɢɣ, ɱɚɫɬɨ 

ɢɫɩɨɥɶɡɭɟɦɵɯ ɜ ɧɟɥɢɧɟɣɧɨɣ ɨɩɬɢɤɟ ɢ ɨɫɧɨɜɚɧɧɵɯ ɧɚ ɬɟɨɪɢɢ ɜɨɡɦɭɳɟɧɢɣ ɩɨ ɩɨɥɸ. ȿɳɟ ɨɞɧɨ 

ɨɝɪɚɧɢɱɟɧɢɟ ɧɚ ɫɭɳɟɫɬɜɭɸɳɢɟ ɦɟɬɨɞɵ ɨɩɢɫɚɧɢɹ — ɧɟɩɪɢɦɟɧɢɦɨɫɬɶ ɩɪɢɛɥɢɠɟɧɢɹ ɦɟɞɥɟɧɧɨ 

ɦɟɧɹɸɳɢɯɫɹ ɚɦɩɥɢɬɭɞ. ȼ ɭɫɥɨɜɢɹɯ, ɤɨɝɞɚ ɜɨɡɦɨɠɧɚ ɝɟɧɟɪɚɰɢɹ ɨɞɧɨɰɢɤɥɨɜɵɯ ɢ ɞɚɠɟ 

«ɩɨɥɭɰɢɤɥɨɜɵɯ» ɢɦɩɭɥɶɫɨɜ, ɨɧɨ ɹɜɥɹɟɬɫɹ ɫɥɢɲɤɨɦ ɝɪɭɛɨɣ ɚɩɩɪɨɤɫɢɦɚɰɢɟɣ. ȼ ɫɥɭɱɚɟ 

ɭɥɶɬɪɚɤɨɪɨɬɤɨɝɨ ɜɨɡɞɟɣɫɬɜɢɹ ɨɞɧɢɦ ɢɡ ɜɨɡɦɨɠɧɵɯ ɦɟɬɨɞɨɜ ɚɧɚɥɢɡɚ ɹɜɥɹɟɬɫɹ ɩɪɢɛɥɢɠɟɧɢɟ 

«ɜɫɬɪɹɫɤɢ»Д13,14Ж. ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɫɭɳɟɫɬɜɭɸɬ ɪɚɛɨɬɵ, ɜ ɤɨɬɨɪɵɯ ɷɬɨɬ ɩɨɞɯɨɞ ɩɪɢɦɟɧɺɧ ɤ 

ɠɺɫɬɤɨɦɭ ɪɨɬɚɬɨɪɭ.[4,5] Ɉɞɧɚɤɨ, ɜ ɫɥɭɱɚɟ ɞɨɫɬɚɬɨɱɧɨ ɜɵɫɨɤɢɯ ɡɧɚɱɟɧɢɣ ɧɚɩɪɹɠɺɧɧɨɫɬɢ ɩɨɥɹ 

ɩɪɟɧɟɛɪɟɠɟɧɢɟ ɤɨɥɟɛɚɧɢɹɦɢ ɦɨɠɟɬ ɫɭɳɟɫɬɜɟɧɧɨ ɩɨɜɥɢɹɬɶ ɧɚ ɩɨɥɭɱɚɟɦɵɟ ɪɟɡɭɥɶɬɚɬɵ. Ɍɚɤɢɦ 

ɨɛɪɚɡɨɦ, ɨɞɧɨɜɪɟɦɟɧɧɵɣ ɭɱɟɬ ɢ ɤɨɥɟɛɚɬɟɥɶɧɵɯ ɢ ɜɪɚɳɚɬɟɥɶɧɵɯ ɫɬɟɩɟɧɟɣ ɫɜɨɛɨɞɵ ɦɨɥɟɤɭɥɵ 

ɩɪɢ ɜɡɚɢɦɨɞɟɣɫɬɜɢɢ ɫ ɭɥɶɬɪɚɤɨɪɨɬɤɢɦɢ ɢɦɩɭɥɶɫɚɦɢ ɹɜɥɹɟɬɫɹ ɜɚɠɧɨɣ ɢ ɩɨɤɚ ɟɳɟ ɧɟ ɪɟɲɟɧɧɨɣ 

ɡɚɞɚɱɟɣ.  
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ȼɫɺ ɜɵɲɟɫɤɚɡɚɧɧɨɟ ɫɜɢɞɟɬɟɥɶɫɬɜɭɟɬ ɨ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɪɚɡɪɚɛɨɬɤɢ ɧɨɜɵɯ ɬɟɨɪɟɬɢɱɟɫɤɢɯ 

ɩɨɞɯɨɞɨɜ ɤ ɨɩɢɫɚɧɢɸ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɦɨɳɧɵɯ ɭɥɶɬɪɚɤɨɪɨɬɤɢɯ ɧɢɡɤɨɱɚɫɬɨɬɧɵɯ ɢɦɩɭɥɶɫɨɜ ɫ 

ɹɞɟɪɧɨɣ ɩɨɞɫɢɫɬɟɦɨɣ ɝɟɬɟɪɨɹɞɟɪɧɵɯ ɦɨɥɟɤɭɥ, ɫ ɭɱɟɬɨɦ ɨɞɧɨɜɪɟɦɟɧɧɨɝɨ ɜɨɡɞɟɣɫɬɜɢɹ ɩɨɥɹ ɤɚɤ 

ɧɚ ɤɨɥɟɛɚɬɟɥɶɧɵɟ, ɬɚɤ ɢ ɧɚ ɜɪɚɳɚɬɟɥɶɧɵɟ ɫɬɟɩɟɧɢ ɫɜɨɛɨɞɵ ɦɨɥɟɤɭɥɵ, ɚ ɬɚɤɠɟ ɢɯ ɜɥɢɹɧɢɹ ɞɪɭɝ 

ɧɚ ɞɪɭɝɚ. Ɋɚɡɪɚɛɨɬɚɧɧɵɟ ɬɟɨɪɟɬɢɱɟɫɤɢɟ ɦɟɬɨɞɵ ɦɨɝɭɬ ɩɪɢɜɟɫɬɢ ɤ ɩɪɟɞɫɤɚɡɚɧɢɸ ɤɚɱɟɫɬɜɟɧɧɨ 

ɧɨɜɵɯ ɮɢɡɢɱɟɫɤɢɯ ɷɮɮɟɤɬɨɜ, ɩɨɡɜɨɥɹɬ ɩɪɟɞɥɨɠɢɬɶ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɟ ɫɯɟɦɵ ɞɥɹ ɢɯ 

ɧɚɛɥɸɞɟɧɢɹ ɢ ɧɚ ɷɬɨɣ ɨɫɧɨɜɟ ɪɚɡɜɢɬɶ ɩɟɪɫɩɟɤɬɢɜɧɵɟ ɩɪɚɤɬɢɱɟɫɤɢɟ ɩɪɢɥɨɠɟɧɢɹ. 

Цɟɥɶ ɞɢɫɫɟɪɬɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ 

ɐɟɥɶɸ ɞɚɧɧɨɣ ɪɚɛɨɬɵ ɹɜɥɹɟɬɫɹ ɪɚɡɪɚɛɨɬɤɚ ɬɟɨɪɟɬɢɱɟɫɤɢɯ ɩɨɞɯɨɞɨɜ ɤ ɩɪɨɛɥɟɦɟ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ 

ɧɢɡɤɨɱɚɫɬɨɬɧɵɯ ɥɚɡɟɪɧɵɯ ɢɦɩɭɥɶɫɨɜ, ɜ ɬɨɦ ɱɢɫɥɟ ɭɥɶɬɪɚɤɨɪɨɬɤɨɣ ɞɥɢɬɟɥɶɧɨɫɬɢ, ɫ ɹɞɟɪɧɨɣ 

ɩɨɞɫɢɫɬɟɦɨɣ ɞɜɭɯɚɬɨɦɧɵɯ ɝɟɬɟɪɨɹɞɟɪɧɵɯ ɦɨɥɟɤɭɥ ɜ ɭɫɥɨɜɢɹɯ ɷɮɮɟɤɬɢɜɧɨɝɨ ɤɨɥɟɛɚɬɟɥɶɧɨ-

ɜɪɚɳɚɬɟɥɶɧɨɝɨ ɜɨɡɛɭɠɞɟɧɢɹ, ɪɚɡɜɢɬɢɟ ɦɟɬɨɞɨɜ ɤɨɧɬɪɨɥɹ ɢ ɭɩɪɚɜɥɟɧɢɹ ɷɮɮɟɤɬɢɜɧɵɦ 

ɜɨɡɛɭɠɞɟɧɢɟɦ ɹɞɟɪɧɵɯ ɫɬɟɩɟɧɟɣ ɫɜɨɛɨɞɵ ɦɨɥɟɤɭɥɵ ɡɚ ɫɱɟɬ ɢɯ ɜɡɚɢɦɨɜɥɢɹɧɢɹ ɞɪɭɝ ɧɚ ɞɪɭɝɚ, ɚ 

ɬɚɤɠɟ ɚɧɚɥɢɡ ɩɨɥɹɪɢɡɚɰɢɨɧɧɨɝɨ ɨɬɤɥɢɤɚ ɫɪɟɞɵ, ɫɨɫɬɨɹɳɟɣ ɢɡ ɞɜɭɯɚɬɨɦɧɵɯ ɝɟɬɟɪɨɹɞɟɪɧɵɯ 

ɦɨɥɟɤɭɥ, ɧɚ ɢɧɬɟɧɫɢɜɧɨɟ ɭɥɶɬɪɚɤɨɪɨɬɤɨɟ ɥɚɡɟɪɧɨɟ ɜɨɡɞɟɣɫɬɜɢɟ. Ⱦɥɹ ɪɟɲɟɧɢɹ ɩɨɫɬɚɜɥɟɧɧɨɣ 

ɡɚɞɚɱɢ ɜ ɞɢɫɫɟɪɬɚɰɢɢ ɪɚɡɜɢɬ ɬɟɨɪɟɬɢɱɟɫɤɢɣ ɩɨɞɯɨɞ, ɨɫɧɨɜɚɧɧɵɣ ɧɚ ɬɨɱɧɨɦ ɱɢɫɥɟɧɧɨɦ ɪɟɲɟɧɢɢ 

ɧɟɫɬɚɰɢɨɧɚɪɧɨɝɨ ɭɪɚɜɧɟɧɢɹ Шɪɟɞɢɧɝɟɪɚ ɞɥɹ ɞɢɧɚɦɢɤɢ ɹɞɟɪɧɨɣ ɩɨɞɫɢɫɬɟɦɵ ɞɜɭɯɚɬɨɦɧɨɣ 

ɝɟɬɟɪɨɹɞɟɪɧɨɣ ɦɨɥɟɤɭɥɵ ɜ ɥɚɡɟɪɧɨɦ ɩɨɥɟ ɫ ɭɱɟɬɨɦ ɤɚɤ ɤɨɥɟɛɚɬɟɥɶɧɵɯ, ɬɚɤ ɢ ɜɪɚɳɚɬɟɥɶɧɵɯ 

ɫɬɟɩɟɧɟɣ ɫɜɨɛɨɞɵ. Ʉɪɨɦɟ ɬɨɝɨ, ɞɥɹ ɫɥɭɱɚɹ ɭɥɶɬɪɚɤɨɪɨɬɤɨɣ ɞɥɢɬɟɥɶɧɨɫɬɢ ɜɨɡɞɟɣɫɬɜɢɹ ɩɪɨɜɟɞɟɧɨ 

ɨɛɨɛɳɟɧɢɟ ɩɪɢɛɥɢɠɟɧɢɹ ―ɜɫɬɪɹɫɤɢ‖ ɧɚ ɫɥɭɱɚɣ ɷɮɮɟɤɬɢɜɧɵɯ ɢɧɞɭɰɢɪɨɜɚɧɧɵɯ ɩɨɥɟɦ 

ɤɨɥɟɛɚɬɟɥɶɧɨ-ɜɪɚɳɚɬɟɥɶɧɵɯ ɩɟɪɟɯɨɞɨɜ ɜ ɝɟɬɟɪɨɹɞɟɪɧɨɣ ɞɜɭɯɚɬɨɦɧɨɣ ɦɨɥɟɤɭɥɟ ɜ ɩɪɟɞɟɥɚɯ 

ɨɞɧɨɝɨ ɷɥɟɤɬɪɨɧɧɨɝɨ ɬɟɪɦɚ, ɩɨɡɜɨɥɹɸɳɟɟ ɩɪɨɚɧɚɥɢɡɢɪɨɜɚɬɶ ɡɚɫɟɥɟɧɢɟ ɪɚɡɥɢɱɧɵɯ ɫɨɫɬɨɹɧɢɣ ɜ 

ɩɪɨɰɟɫɫɟ ɢɦɩɭɥɶɫɧɨɝɨ ɜɨɡɞɟɣɫɬɜɢɹ ɢ ɪɚɫɤɪɵɜɚɸɳɟɟ ɜɥɢɹɧɢɟ ɤɨɥɟɛɚɬɟɥɶɧɵɯ ɢ ɜɪɚɳɚɬɟɥɶɧɵɯ 

ɫɬɟɩɟɧɟɣ ɫɜɨɛɨɞɵ ɞɪɭɝ ɧɚ ɞɪɭɝɚ. 

ɇɚɭɱɧɚɹ ɧɨɜɢɡɧɚ 

• ȼ ɞɚɧɧɨɣ ɪɚɛɨɬɟ ɜɩɟɪɜɵɟ ɩɪɟɞɫɬɚɜɥɟɧ ɩɨɞɯɨɞ ɤ ɡɚɞɚɱɟ ɨ ɜɡɚɢɦɨɞɟɣɫɬɜɢɢ ɢɧɬɟɧɫɢɜɧɵɯ 

ɭɥɶɬɪɚɤɨɪɨɬɤɢɯ ɥɚɡɟɪɧɵɯ ɢɦɩɭɥɶɫɨɜ ɫ ɞɜɭɯɚɬɨɦɧɵɦɢ ɝɟɬɟɪɨɹɞɟɪɧɵɦɢ ɦɨɥɟɤɭɥɚɦɢ, 

ɪɚɡɪɚɛɨɬɚɧɧɵɣ ɧɚ ɨɫɧɨɜɟ ɬɨɱɧɨɝɨ ɭɱɟɬɚ ɤɚɤ ɤɨɥɟɛɚɬɟɥɶɧɵɯ, ɬɚɤ ɢ ɜɪɚɳɚɬɟɥɶɧɵɯ ɹɞɟɪɧɵɯ 

ɫɬɟɩɟɧɟɣ ɫɜɨɛɨɞɵ ɜ ɭɫɥɨɜɢɹɯ ɩɪɹɦɵɯ ɩɟɪɟɯɨɞɨɜ ɜ ɩɪɟɞɟɥɚɯ ɨɞɧɨɝɨ ɬɟɪɦɚ. 

• ȼ ɪɚɦɤɚɯ ɪɚɡɪɚɛɨɬɚɧɧɨɝɨ ɩɨɞɯɨɞɚ ɜɩɟɪɜɵɟ ɨɛɧɚɪɭɠɟɧɨ ɹɜɥɟɧɢɟ ɫɭɳɟɫɬɜɟɧɧɨɝɨ ɩɨɞɚɜɥɟɧɢɹ 

ɞɢɫɫɨɰɢɚɰɢɢ ɝɟɬɟɪɨɹɞɟɪɧɵɯ ɦɨɥɟɤɭɥ ɜ ɫɢɥɶɧɨɦ ɩɨɥɟ ɢ ɩɪɨɞɟɦɨɧɫɬɪɢɪɨɜɚɧɚ ɟɝɨ 

ɢɧɬɟɪɮɟɪɟɧɰɢɨɧɧɚɹ ɩɪɢɪɨɞɚ.  
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• ȼ ɬɨɱɧɨɦ ɪɟɲɟɧɢɢ ɡɚɞɚɱɢ ɨ ɜɡɚɢɦɨɞɟɣɫɬɜɢɢ ɭɥɶɬɪɚɤɨɪɨɬɤɨɝɨ ɥɚɡɟɪɧɨɝɨ ɢɦɩɭɥɶɫɚ ɫ ɹɞɟɪɧɨɣ 

ɩɨɞɫɢɫɬɟɦɨɣ ɞɜɭɯɚɬɨɦɧɨɣ ɝɟɬɟɪɨɹɞɟɪɧɨɣ ɦɨɥɟɤɭɥɵ ɜɩɟɪɜɵɟ ɨɛɧɚɪɭɠɟɧɵ ɷɮɮɟɤɬɢɜɧɵɟ Λ ɢ V –

ɩɟɪɟɯɨɞɵ, ɜɨɡɧɢɤɚɸɳɢɟ ɜ ɫɢɥɶɧɨɦ ɩɨɥɟ ɦɟɠɞɭ ɤɨɥɟɛɚɬɟɥɶɧɨ-ɜɪɚɳɚɬɟɥɶɧɵɦɢ ɫɨɫɬɨɹɧɢɹɦɢ ɜ 

ɩɪɟɞɟɥɚɯ ɨɞɧɨɝɨ ɷɥɟɤɬɪɨɧɧɨɝɨ ɬɟɪɦɚ ɦɨɥɟɤɭɥɵ, ɢ ɩɪɨɞɟɦɨɧɫɬɪɢɪɨɜɚɧɚ ɢɯ ɪɨɥɶ ɜ 

ɮɨɪɦɢɪɨɜɚɧɢɢ ɤɨɥɟɛɚɬɟɥɶɧɨ-ɜɪɚɳɚɬɟɥɶɧɨɝɨ ɜɨɥɧɨɜɨɝɨ ɩɚɤɟɬɚ, ɭɫɬɨɣɱɢɜɨɝɨ ɤ ɩɪɨɰɟɫɫɭ 

ɞɢɫɫɨɰɢɚɰɢɢ.  

• ȼ ɫɥɭɱɚɟ ɭɥɶɬɪɚɤɨɪɨɬɤɨɝɨ ɜɨɡɞɟɣɫɬɜɢɹ ɜɩɟɪɜɵɟ ɩɨɥɭɱɟɧɵ ɚɧɚɥɢɬɢɱɟɫɤɢɟ ɜɵɪɚɠɟɧɢɹ, 

ɩɨɡɜɨɥɹɸɳɢɟ ɤɨɪɪɟɤɬɧɨ ɨɩɢɫɚɬɶ ɡɚɫɟɥɟɧɢɟ ɪɚɡɥɢɱɧɵɯ ɤɨɥɟɛɚɬɟɥɶɧɨ-ɜɪɚɳɚɬɟɥɶɧɵɯ ɫɨɫɬɨɹɧɢɣ ɢ 

ɞɢɫɫɨɰɢɚɰɢɸ ɦɨɥɟɤɭɥɵ, ɚ ɬɚɤɠɟ ɪɚɡɪɚɛɨɬɚɬɶ ɦɟɬɨɞɵ ɷɮɮɟɤɬɢɜɧɨɝɨ ɜɨɡɛɭɠɞɟɧɢɹ ɛɨɥɶɲɨɝɨ 

ɱɢɫɥɚ ɜɵɫɨɤɢɯ ɜɪɚɳɚɬɟɥɶɧɵɯ ɫɨɫɬɨɹɧɢɣ, ɱɬɨ ɨɩɪɟɞɟɥɹɟɬ ɞɢɧɚɦɢɤɭ ɜɵɫɬɪɚɢɜɚɧɢɹ ɦɨɥɟɤɭɥɵ ɜ 

ɩɨɫɬɢɦɩɭɥɶɫɧɨɦ ɪɟɠɢɦɟ.  

• ɇɚ ɨɫɧɨɜɟ ɢɫɩɨɥɶɡɨɜɚɧɧɨɝɨ ɚɧɚɥɢɬɢɱɟɫɤɨɝɨ ɩɨɞɯɨɞɚ ɜɩɟɪɜɵɟ ɩɪɨɞɟɦɨɧɫɬɪɢɪɨɜɚɧɨ 

ɜɡɚɢɦɨɜɥɢɹɧɢɟ ɤɨɥɟɛɚɬɟɥɶɧɵɯ ɢ ɜɪɚɳɚɬɟɥɶɧɵɯ ɫɬɟɩɟɧɟɣ ɫɜɨɛɨɞɵ ɦɨɥɟɤɭɥɵ ɞɪɭɝ ɧɚ ɞɪɭɝɚ ɢ 

ɩɪɟɞɥɨɠɟɧɵ ɦɟɬɨɞɵ ɭɩɪɚɜɥɹɟɦɨɝɨ ɤɨɥɟɛɚɬɟɥɶɧɨ-ɜɪɚɳɚɬɟɥɶɧɨɝɨ ɜɨɡɛɭɠɞɟɧɢɹ ɧɚ ɨɫɧɨɜɟ ɫɯɟɦ 

ɬɢɩɚ «pЮЦp-proЛО».  

• ȼɩɟɪɜɵɟ ɩɪɨɞɟɦɨɧɫɬɪɢɪɨɜɚɧɨ ɜɨɡɧɢɤɧɨɜɟɧɢɟ ɧɢɡɤɨɱɚɫɬɨɬɧɵɯ ɤɨɦɩɨɧɟɧɬ ɜ ɩɨɥɹɪɢɡɚɰɢɨɧɧɨɦ 

ɨɬɤɥɢɤɟ ɫɪɟɞɵ ɢɡ ɞɜɭɯɚɬɨɦɧɵɯ ɝɟɬɟɪɨɹɞɟɪɧɵɯ ɦɨɥɟɤɭɥ ɧɚ ɢɧɬɟɧɫɢɜɧɨɟ ɭɥɶɬɪɚɤɨɪɨɬɤɨɟ 

ɜɨɡɞɟɣɫɬɜɢɟ, ɢɦɟɸɳɟɟ ɜɚɠɧɨɟ ɩɪɢɤɥɚɞɧɨɟ ɡɧɚɱɟɧɢɟ ɞɥɹ ɝɟɧɟɪɚɰɢɢ ɢɡɥɭɱɟɧɢɹ ɜ ɬɟɪɚɝɟɪɰɨɜɨɦ 

ɞɢɚɩɚɡɨɧɟ ɱɚɫɬɨɬ.  

ɉɪɚɤɬɢɱɟɫɤɚɹ ɡɧɚɱɢɦɨɫɬɶ 

ɉɨɥɭɱɟɧɧɵɟ ɪɟɡɭɥɶɬɚɬɵ ɢɦɟɸɬ ɮɭɧɞɚɦɟɧɬɚɥɶɧɭɸ ɧɚɭɱɧɭɸ ɡɧɚɱɢɦɨɫɬɶ ɫ ɬɨɱɤɢ ɡɪɟɧɢɹ 

ɪɚɡɪɚɛɨɬɤɢ ɧɨɜɵɯ ɩɨɞɯɨɞɨɜ ɤ ɩɪɨɛɥɟɦɟ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɢɧɬɟɧɫɢɜɧɵɯ ɧɢɡɤɨɱɚɫɬɨɬɧɵɯ 

ɥɚɡɟɪɧɵɯ ɢɦɩɭɥɶɫɨɜ ɫ ɞɜɭɯɚɬɨɦɧɵɦɢ ɝɟɬɟɪɨɹɞɟɪɧɵɦɢ ɦɨɥɟɤɭɥɚɦɢ ɢ ɨɛɧɚɪɭɠɟɧɢɹ ɧɨɜɵɯ 

ɮɢɡɢɱɟɫɤɢɯ ɷɮɮɟɤɬɨɜ, ɨɛɭɫɥɨɜɥɟɧɧɵɯ ɜɵɫɨɤɨɣ ɢɧɬɟɧɫɢɜɧɨɫɬɶɸ ɢ ɦɚɥɨɣ ɞɥɢɬɟɥɶɧɨɫɬɶɸ 

ɜɨɡɞɟɣɫɬɜɢɹ. ɉɨɥɭɱɟɧɧɵɟ ɪɟɡɭɥɶɬɚɬɵ ɢɦɟɸɬ ɛɨɥɶɲɨɟ ɡɧɚɱɟɧɢɟ ɞɥɹ ɨɫɭɳɟɫɬɜɥɟɧɢɹ ɥɚɡɟɪɧɨɝɨ 

ɤɨɧɬɪɨɥɹ ɢ ɭɩɪɚɜɥɟɧɢɹ ɤɨɥɟɛɚɬɟɥɶɧɨ-ɜɪɚɳɚɬɟɥɶɧɨɣ ɞɢɧɚɦɢɤɨɣ ɝɟɬɟɪɨɹɞɟɪɧɵɯ ɦɨɥɟɤɭɥ, ɚ ɬɚɤɠɟ 

ɪɚɡɪɚɛɨɬɤɢ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ ɫɯɟɦ ɩɨ ɭɩɪɚɜɥɹɟɦɨɦɭ ɜɵɫɬɪɚɢɜɚɧɢɸ ɦɨɥɟɤɭɥ ɢ ɫɨɡɞɚɧɢɸ 

ɦɨɥɟɤɭɥɹɪɧɵɯ ɫɪɟɞ ɫ ɬɪɟɛɭɟɦɵɦ ɤɨɥɟɛɚɬɟɥɶɧɨ-ɜɪɚɳɚɬɟɥɶɧɵɦ ɜɨɡɛɭɠɞɟɧɢɟɦ. Ɉɛɧɚɪɭɠɟɧɧɵɣ 

ɷɮɮɟɤɬ ɜɡɚɢɦɨɜɥɢɹɧɢɹ ɤɨɥɟɛɚɬɟɥɶɧɵɯ ɢ ɜɪɚɳɚɬɟɥɶɧɵɯ ɫɬɟɩɟɧɟɣ ɫɜɨɛɨɞɵ ɞɪɭɝ ɧɚ ɞɪɭɝɚ 

ɩɨɡɜɨɥɹɟɬ ɨɫɭɳɟɫɬɜɥɹɬɶ ɫɤɨɪɪɟɥɢɪɨɜɚɧɧɨɟ ɜɨɡɞɟɣɫɬɜɢɟ ɧɚ ɹɞɟɪɧɵɟ ɫɬɟɩɟɧɢ ɫɜɨɛɨɞɵ ɢ 

ɮɨɪɦɢɪɨɜɚɬɶ ɤɜɚɧɬɨɜɵɣ ɤɨɥɟɛɚɬɟɥɶɧɨ-ɜɪɚɳɚɬɟɥɶɧɵɣ ɜɨɥɧɨɜɨɣ ɩɚɤɟɬ ɫ ɡɚɞɚɧɧɵɦɢ ɫɜɨɣɫɬɜɚɦɢ. 

ɉɪɟɞɥɨɠɟɧɧɵɟ ɞɜɭɯɢɦɩɭɥɶɫɧɵɟ ɫɯɟɦɵ ɬɢɩɚ «pЮЦp-proЛО» ɞɥɹ ɧɚɩɪɚɜɥɟɧɧɨɝɨ ɭɫɢɥɟɧɢɹ 

ɧɢɡɤɨɱɚɫɬɨɬɧɵɯ ɤɨɦɩɨɧɟɧɬ ɜ ɫɩɟɤɬɪɟ ɩɨɥɹɪɢɡɚɰɢɨɧɧɨɝɨ ɨɬɤɥɢɤɚ ɫɪɟɞɵ ɝɟɬɟɪɨɹɞɟɪɧɵɯ ɦɨɥɟɤɭɥ 
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ɢɦɟɸɬ ɩɪɢɧɰɢɩɢɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ɞɥɹ ɝɟɧɟɪɚɰɢɢ ɧɢɡɤɨɱɚɫɬɨɬɧɨɝɨ ɢɡɥɭɱɟɧɢɹ, ɜ ɬɨɦ ɱɢɫɥɟ, ɜ 

ɬɟɪɚɝɟɪɰɨɜɨɦ ɞɢɚɩɚɡɨɧɟ ɱɚɫɬɨɬ. 

ɇɚ ɡɚɳɢɬɭ ɜɵɧɨɫɹɬɫɹ ɫɥɟɞɭɸɳɢɟ ɨɫɧɨɜɧɵɟ ɪɟɡɭɥɶɬɚɬɵ ɢ ɩɨɥɨɠɟɧɢɹ: 

1. Ɋɚɡɪɚɛɨɬɚɧɧɵɣ ɩɨɞɯɨɞ ɞɥɹ ɬɨɱɧɨɝɨ ɪɟɲɟɧɢɹ ɡɚɞɚɱɢ ɨ ɜɡɚɢɦɨɞɟɣɫɬɜɢɢ ɢɧɬɟɧɫɢɜɧɵɯ 

ɧɢɡɤɨɱɚɫɬɨɬɧɵɯ ɭɥɶɬɪɚɤɨɪɨɬɤɢɯ ɥɚɡɟɪɧɵɯ ɢɦɩɭɥɶɫɨɜ ɫ ɞɜɭɯɚɬɨɦɧɵɦɢ ɝɟɬɟɪɨɹɞɟɪɧɵɦɢ 

ɦɨɥɟɤɭɥɚɦɢ, ɨɫɧɨɜɚɧɧɵɣ ɧɚ ɪɟɲɟɧɢɢ ɧɟɫɬɚɰɢɨɧɚɪɧɨɝɨ ɭɪɚɜɧɟɧɢɹ Шɪɟɞɢɧɝɟɪɚ ɞɥɹ ɹɞɟɪɧɨɣ 

ɩɨɞɫɢɫɬɟɦɵ ɦɨɥɟɤɭɥɵ ɜ ɥɚɡɟɪɧɨɦ ɢɦɩɭɥɶɫɟ, ɩɨɡɜɨɥɹɸɳɢɣ ɬɨɱɧɨ ɭɱɟɫɬɶ ɤɚɤ ɤɨɥɟɛɚɬɟɥɶɧɵɟ, ɬɚɤ 

ɢ ɜɪɚɳɚɬɟɥɶɧɵɟ ɫɬɟɩɟɧɢ ɫɜɨɛɨɞɵ ɦɨɥɟɤɭɥɵ ɜ ɭɫɥɨɜɢɹɯ ɢɯ ɷɮɮɟɤɬɢɜɧɨɝɨ ɜɨɡɛɭɠɞɟɧɢɹ ɫɢɥɶɧɵɦ 

ɥɚɡɟɪɧɵɦ ɩɨɥɟɦ.  

2. Ɉɛɧɚɪɭɠɟɧɢɟ ɷɮɮɟɤɬɚ ɢɧɬɟɪɮɟɪɟɧɰɢɨɧɧɨɣ ɫɬɚɛɢɥɢɡɚɰɢɢ ɝɟɬɟɪɨɹɞɟɪɧɵɯ ɦɨɥɟɤɭɥ 

ɨɬɧɨɫɢɬɟɥɶɧɨ ɩɪɨɰɟɫɫɚ ɞɢɫɫɨɰɢɚɰɢɢ ɜ ɫɢɥɶɧɨɦ ɥɚɡɟɪɧɨɦ ɩɨɥɟ ɜ ɭɫɥɨɜɢɹɯ ɤɨɥɟɛɚɬɟɥɶɧɨ-

ɜɪɚɳɚɬɟɥɶɧɵɯ ɩɟɪɟɯɨɞɨɜ ɜ ɩɪɟɞɟɥɚɯ ɨɞɧɨɝɨ ɷɥɟɤɬɪɨɧɧɨɝɨ ɬɟɪɦɚ ɦɨɥɟɤɭɥɵ.  

3. Ɉɛɧɚɪɭɠɟɧɢɟ ɷɮɮɟɤɬɢɜɧɵɯ Λ ɢ V –ɩɟɪɟɯɨɞɨɜ, ɜɨɡɧɢɤɚɸɳɢɯ ɜ ɢɧɬɟɧɫɢɜɧɨɦ ɥɚɡɟɪɧɨɦ 

ɢɦɩɭɥɶɫɟ ɦɟɠɞɭ ɤɨɥɟɛɚɬɟɥɶɧɨ-ɜɪɚɳɚɬɟɥɶɧɵɦɢ ɫɨɫɬɨɹɧɢɹɦɢ ɜ ɩɪɟɞɟɥɚɯ ɨɞɧɨɝɨ ɷɥɟɤɬɪɨɧɧɨɝɨ 

ɬɟɪɦɚ ɦɨɥɟɤɭɥɵ ɢ ɩɪɢɜɨɞɹɳɢɯ ɤ ɮɨɪɦɢɪɨɜɚɧɢɸ ɜɨɥɧɨɜɨɝɨ ɩɚɤɟɬɚ ɫɜɹɡɚɧɧɵɯ ɹɞɟɪɧɵɯ 

ɫɨɫɬɨɹɧɢɣ, ɭɫɬɨɣɱɢɜɨɝɨ ɤ ɩɪɨɰɟɫɫɭ ɞɢɫɫɨɰɢɚɰɢɢ.  

4. Ɇɟɬɨɞɵ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨɝɨ ɧɚɛɥɸɞɟɧɢɹ ɨɛɧɚɪɭɠɟɧɧɨɝɨ ɷɮɮɟɤɬɚ ɫɬɚɛɢɥɢɡɚɰɢɢ ɢ 

ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɫɮɨɪɦɢɪɨɜɚɧɧɨɝɨ ɫɬɚɛɢɥɶɧɨɝɨ ɹɞɟɪɧɨɝɨ ɜɨɥɧɨɜɨɝɨ ɩɚɤɟɬɚ, ɨɫɧɨɜɚɧɧɵɟ ɧɚ 

ɞɜɭɯɢɦɩɭɥɶɫɧɵɯ ɫɯɟɦɚɯ ɬɢɩɚ «pЮЦp-proЛО».  

5. Ⱥɧɚɥɢɬɢɱɟɫɤɢɟ ɜɵɪɚɠɟɧɢɹ, ɩɨɡɜɨɥɹɸɳɢɟ ɤɨɪɪɟɤɬɧɨ ɨɩɢɫɚɬɶ ɤɨɥɟɛɚɬɟɥɶɧɨ ɜɪɚɳɚɬɟɥɶɧɨɟ 

ɜɨɡɛɭɠɞɟɧɢɟ ɝɟɬɟɪɨɹɞɟɪɧɵɯ ɦɨɥɟɤɭɥ ɜ ɫɥɭɱɚɟ ɩɪɟɞɟɥɶɧɨ ɤɨɪɨɬɤɨɣ ɞɥɢɬɟɥɶɧɨɫɬɢ ɜɨɡɞɟɣɫɬɜɢɹ ɢ 

ɞɟɦɨɧɫɬɪɢɪɭɸɳɢɟ ɜɨɡɦɨɠɧɨɫɬɶ ɷɮɮɟɤɬɢɜɧɨɝɨ ɜɨɡɛɭɠɞɟɧɢɹ ɛɨɥɶɲɨɝɨ ɱɢɫɥɚ ɜɵɫɨɤɢɯ 

ɜɪɚɳɚɬɟɥɶɧɵɯ ɫɨɫɬɨɹɧɢɣ, ɱɬɨ ɢɦɟɟɬ ɩɪɢɧɰɢɩɢɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ɞɥɹ ɪɚɡɪɚɛɨɬɤɢ ɦɟɬɨɞɨɜ 

ɷɮɮɟɤɬɢɜɧɨɝɨ ɜɵɫɬɪɚɢɜɚɧɢɹ ɢ ɨɪɢɟɧɬɢɪɨɜɚɧɢɹ ɦɨɥɟɤɭɥ.  

6. ɗɮɮɟɤɬɢɜɧɨɟ ɜɡɚɢɦɨɜɥɢɹɧɢɟ ɤɨɥɟɛɚɬɟɥɶɧɵɯ ɢ ɜɪɚɳɚɬɟɥɶɧɵɯ ɫɬɟɩɟɧɟɣ ɫɜɨɛɨɞɵ 

ɝɟɬɟɪɨɹɞɟɪɧɨɣ ɦɨɥɟɤɭɥɵ ɞɪɭɝ ɧɚ ɞɪɭɝɚ ɜ ɩɪɨɰɟɫɫɟ ɜɨɡɞɟɣɫɬɜɢɹ ɜ ɭɫɥɨɜɢɹɯ ɧɚɱɚɥɶɧɨɝɨ 

ɤɨɥɟɛɚɬɟɥɶɧɨɝɨ ɜɨɡɛɭɠɞɟɧɢɹ ɦɨɥɟɤɭɥɵ. 

7. Ɇɟɬɨɞɵ ɭɩɪɚɜɥɟɧɢɹ ɫɜɨɣɫɬɜɚɦɢ ɮɨɪɦɢɪɭɸɳɟɝɨɫɹ ɤɨɥɟɛɚɬɟɥɶɧɨ-ɜɪɚɳɚɬɟɥɶɧɨɝɨ ɜɨɥɧɨɜɨɝɨ 

ɩɚɤɟɬɚ ɞɜɭɯɚɬɨɦɧɨɣ ɝɟɬɟɪɨɹɞɟɪɧɨɣ ɦɨɥɟɤɭɥɵ ɧɚ ɨɫɧɨɜɟ ɜɨɡɞɟɣɫɬɜɢɹ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɞɜɭɯ 

ɭɥɶɬɪɚɤɨɪɨɬɤɢɯ ɢɦɩɭɥɶɫɨɜ.  

8. Ɇɟɬɨɞɵ ɧɚɩɪɚɜɥɟɧɧɨɝɨ ɭɫɢɥɟɧɢɹ ɧɢɡɤɨɱɚɫɬɨɬɧɵɯ ɤɨɦɩɨɧɟɧɬ ɜ ɩɨɥɹɪɢɡɚɰɢɨɧɧɨɦ ɨɬɤɥɢɤɟ 

ɫɪɟɞɵ ɢɡ ɞɜɭɯɚɬɨɦɧɵɯ ɝɟɬɟɪɨɹɞɟɪɧɵɯ ɦɨɥɟɤɭɥ, ɨɫɧɨɜɚɧɧɵɟ ɧɚ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɦ ɫɢɥɶɧɨɦ 

ɤɨɥɟɛɚɬɟɥɶɧɨ-ɜɪɚɳɚɬɟɥɶɧɨɦ ɜɨɡɛɭɠɞɟɧɢɢ ɫɪɟɞɵ ɢ ɨɬɤɪɵɜɚɸɳɢɟ ɧɨɜɵɟ ɜɨɡɦɨɠɧɨɫɬɢ ɜ ɨɛɥɚɫɬɢ 

ɝɟɧɟɪɚɰɢɢ ɢɡɥɭɱɟɧɢɹ ɜ ɬɟɪɚɝɟɪɰɨɜɨɦ ɞɢɚɩɚɡɨɧɟ ɱɚɫɬɨɬ. 
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Аɩɪɨɛɚɰɢɹ ɪɚɛɨɬɵ 

Ɋɟɡɭɥɶɬɚɬɵ ɞɢɫɫɟɪɬɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ ɞɨɤɥɚɞɵɜɚɥɢɫɶ ɢ ɨɛɫɭɠɞɚɥɢɫɶ ɧɚ ɫɟɦɢɧɚɪɚɯ ɨɬɞɟɥɚ 

ɦɢɤɪɨɷɥɟɤɬɪɨɧɢɤɢ ɇɂɂəɎ ɆȽɍ, ɫɟɦɢɧɚɪɟ ɩɨ ɮɢɡɢɤɟ ɦɧɨɝɨɮɨɬɨɧɧɵɯ ɩɪɨɰɟɫɫɨɜ ɂɈɎ ɊȺɇ 

(ɪɭɤɨɜɨɞɢɬɟɥɶ - ɩɪɨɮ. Ɇ.ȼ. Ɏɟɞɨɪɨɜ), ɛɵɥɢ ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ 8 ɦɟɠɞɭɧɚɪɨɞɧɵɯ ɤɨɧɮɟɪɟɧɰɢɹɯ ɢ 

ɫɢɦɩɨɡɢɭɦɚɯ:  

1. БIV Ɇɟɠɞɭɧɚɪɨɞɧɚɹ ɤɨɧɮɟɪɟɧɰɢɹ ɫɬɭɞɟɧɬɨɜ, ɚɫɩɢɪɚɧɬɨɜ ɢ ɦɨɥɨɞɵɯ ɭɱɟɧɵɯ «Ʌɨɦɨɧɨɫɨɜ», 

Ɇɨɫɤɜɚ (12-15.04.2010). 

2. International conference on coherent and nonlinear optics, Kazan, Russia, 22-27.08.2010  

3. VI ɦɟɠɞɭɧɚɪɨɞɧɚɹ ɤɨɧɮɟɪɟɧɰɢɹ «Ɏɭɧɞɚɦɟɧɬɚɥɶɧɵɟ ɩɪɨɛɥɟɦɵ ɨɩɬɢɤɢ» ɋɚɧɤɬ- ɉɟɬɟɪɛɭɪɝ, 

(2010) 

4. 20th International Laser Physics Workshop (LPHYS’11), SКrКУОЯo, BosnТК КnН HОrгОРoЯТnК (11-

15.07.2011). 

5. III International conference on Ultra-intense Laser Interaction science (ULIS 2011), 9-13.10.2011, 

Lisbon, Portugal 

6. XXI International Laser Physics Workshop (LPHYS'13), 23-27.07.2012, Calgary, Canada 

7. International Conference on Coherent and Nonlinear Optics (ICONO 2013), International 

Conference on Lasers, Applications, and Technologies (LAT 2013), Moscow, Russia (18-22.06.2013). 

8. 22th International Laser Physics Workshop (LPHYS'13), Prague, Czech Republic (15-19.07.2013). 

ɉɭɛɥɢɤɚɰɢɢ 

ɉɨ ɦɚɬɟɪɢɚɥɚɦ ɞɢɫɫɟɪɬɚɰɢɢ ɨɩɭɛɥɢɤɨɜɚɧɨ 14 ɩɟɱɚɬɧɵɯ ɪɚɛɨɬ, ɜ ɬɨɦ ɱɢɫɥɟ 6 ɫɬɚɬɟɣ ɜ 

ɪɟɮɟɪɢɪɭɟɦɵɯ ɪɨɫɫɢɣɫɤɢɯ ɢ ɡɚɪɭɛɟɠɧɵɯ ɠɭɪɧɚɥɚɯ ДȺ1–A6Ж ɢ 8 ɬɟɡɢɫɨɜ ɞɨɤɥɚɞɨɜ ɧɚ 

ɦɟɠɞɭɧɚɪɨɞɧɵɯ ɤɨɧɮɟɪɟɧɰɢɹɯ ДA7–A14].  

Лɢɱɧɵɣ ɜɤɥɚɞ ɚɜɬɨɪɚ 

Ʌɢɱɧɵɣ ɜɤɥɚɞ ɚɜɬɨɪɚ ɜ ɪɚɛɨɬɵ, ɜɨɲɟɞɲɢɟ ɜ ɞɢɫɫɟɪɬɚɰɢɸ, ɹɜɥɹɟɬɫɹ ɨɩɪɟɞɟɥɹɸɳɢɦ ɧɚ ɷɬɚɩɟ 

ɩɨɫɬɪɨɟɧɢɹ ɬɟɨɪɟɬɢɱɟɫɤɢɯ ɦɨɞɟɥɟɣ, ɪɚɡɪɚɛɨɬɤɢ ɚɧɚɥɢɬɢɱɟɫɤɢɯ ɢ ɱɢɫɥɟɧɧɵɯ ɩɨɞɯɨɞɨɜ, 

ɪɟɚɥɢɡɚɰɢɢ ɱɢɫɥɟɧɧɵɯ ɚɥɝɨɪɢɬɦɨɜ, ɩɨɥɭɱɟɧɢɹ ɪɟɡɭɥɶɬɚɬɨɜ ɢ ɢɯ ɢɧɬɟɪɩɪɟɬɚɰɢɢ. ȼɫɟ 

ɢɡɥɨɠɟɧɧɵɟ ɜ ɞɢɫɫɟɪɬɚɰɢɨɧɧɨɣ ɪɚɛɨɬɟ ɪɟɡɭɥɶɬɚɬɵ ɩɨɥɭɱɟɧɵ ɥɢɱɧɨ ɚɜɬɨɪɨɦ. 

ɋɬɪɭɤɬɭɪɚ ɢ ɨɛɴɟɦ ɞɢɫɫɟɪɬɚɰɢɢ 

Ⱦɢɫɫɟɪɬɚɰɢɹ ɫɨɫɬɨɢɬ ɢɡ ȼɜɟɞɟɧɢɹ, ɱɟɬɵɪɺɯ ɝɥɚɜ, Ɂɚɤɥɸɱɟɧɢɹ ɢ ɋɩɢɫɤɚ ɥɢɬɟɪɚɬɭɪɵ. ȼ ɝɥɚɜɟ 1 

ɩɪɟɞɫɬɚɜɥɟɧ ɨɛɡɨɪ ɥɢɬɟɪɚɬɭɪɵ, ɩɨɫɜɹɳɺɧɧɨɣ ɷɮɮɟɤɬɚɦ ɫɢɥɶɧɨɝɨ ɩɨɥɹ ɜ ɚɬɨɦɚɯ ɢ ɦɨɥɟɤɭɥɚɯ ɢ 

ɫɭɳɟɫɬɜɭɸɳɢɦ ɦɟɬɨɞɚɦ ɢɯ ɨɩɢɫɚɧɢɹ. ȼ ɝɥɚɜɟ 2 ɪɚɡɜɢɬ ɬɟɨɪɟɬɢɱɟɫɤɢɣ ɩɨɞɯɨɞ ɤ ɡɚɞɚɱɟ ɨ 

ɜɡɚɢɦɨɞɟɣɫɬɜɢɢ ɢɧɬɟɧɫɢɜɧɵɯ ɭɥɶɬɪɚɤɨɪɨɬɤɢɯ ɥɚɡɟɪɧɵɯ ɢɦɩɭɥɶɫɨɜ ɫ ɞɜɭɯɚɬɨɦɧɵɦɢ 
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ɝɟɬɟɪɨɹɞɟɪɧɵɦɢ ɦɨɥɟɤɭɥɚɦɢ, ɪɚɡɪɚɛɨɬɚɧɧɵɣ ɧɚ ɨɫɧɨɜɟ ɬɨɱɧɨɝɨ ɱɢɫɥɟɧɧɨɝɨ ɪɟɲɟɧɢɹ 

ɧɟɫɬɚɰɢɨɧɚɪɧɨɝɨ ɭɪɚɜɧɟɧɢɹ Шɪɺɞɢɧɝɟɪɚ ɢ ɭɱɢɬɵɜɚɸɳɢɣ ɞɢɧɚɦɢɤɭ ɤɚɤ ɤɨɥɟɛɚɬɟɥɶɧɵɯ, ɬɚɤ ɢ 

ɜɪɚɳɚɬɟɥɶɧɵɯ ɹɞɟɪɧɵɯ ɫɬɟɩɟɧɟɣ ɫɜɨɛɨɞɵ ɜ ɭɫɥɨɜɢɹɯ ɩɪɹɦɵɯ ɩɟɪɟɯɨɞɨɜ ɜ ɩɪɟɞɟɥɚɯ ɨɞɧɨɝɨ 

ɦɨɥɟɤɭɥɹɪɧɨɝɨ ɬɟɪɦɚ. ȼ ɷɬɨɣ ɠɟ ɝɥɚɜɟ ɩɪɨɞɟɦɨɧɫɬɪɢɪɨɜɚɧɚ ɜɨɡɦɨɠɧɨɫɬɶ ɢɧɬɟɪɮɟɪɟɧɰɢɨɧɧɨɣ 

ɫɬɚɛɢɥɢɡɚɰɢɢ ɝɟɬɟɪɨɹɞɟɪɧɵɯ ɦɨɥɟɤɭɥ ɨɬɧɨɫɢɬɟɥɶɧɨ ɩɪɨɰɟɫɫɚ ɮɨɬɨɞɢɫɫɨɰɢɚɰɢɢ, ɚ ɬɚɤɠɟ 

ɨɛɫɭɠɞɚɟɬɫɹ ɞɢɫɫɨɰɢɚɰɢɹ ɦɨɥɟɤɭɥ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶɸ ɢɦɩɭɥɶɫɨɜ. ȼ ɝɥɚɜɟ 3 ɪɚɫɫɦɨɬɪɟɧɨ 

ɜɡɚɢɦɨɞɟɣɫɬɜɢɟ ɝɟɬɟɪɨɹɞɟɪɧɵɯ ɦɨɥɟɤɭɥ ɫ ɢɦɩɭɥɶɫɚɦɢ, ɝɨɪɚɡɞɨ ɛɨɥɟɟ ɤɨɪɨɬɤɢɦɢ, ɱɟɦ 

ɤɨɥɟɛɚɬɟɥɶɧɵɣ ɩɟɪɢɨɞ ɦɨɥɟɤɭɥɵ. ɇɚ ɨɫɧɨɜɟ ɩɪɢɛɥɢɠɟɧɢɹ ―ɜɫɬɪɹɫɤɢ‖ ɩɨɫɬɪɨɟɧɨ ɚɧɚɥɢɬɢɱɟɫɤɨɟ 

ɨɩɢɫɚɧɢɟ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɩɨɞɨɛɧɵɯ ɢɦɩɭɥɶɫɨɜ ɫ ɦɨɥɟɤɭɥɚɦɢ ɫ ɭɱɺɬɨɦ ɜɡɚɢɦɨɜɥɢɹɧɢɹ 

ɦɨɥɟɤɭɥɹɪɧɵɯ ɤɨɥɟɛɚɧɢɣ ɢ ɜɪɚɳɟɧɢɣ. ɉɨɞɪɨɛɧɨ ɪɚɫɫɦɚɬɪɢɜɚɸɬɫɹ ɫɥɭɱɚɢ, ɜ ɤɨɬɨɪɵɯ ɫɬɪɭɤɬɭɪɚ 

ɦɚɬɪɢɱɧɵɯ ɷɥɟɦɟɧɬɨɜ ɦɟɠɞɭ ɤɨɥɟɛɚɬɟɥɶɧɵɦɢ ɫɨɫɬɨɹɧɢɹɦɢ ɢɝɪɚɟɬ ɤɪɢɬɢɱɟɫɤɭɸ ɪɨɥɶ ɜ 

ɩɟɪɟɡɚɫɟɥɟɧɢɢ ɜɪɚɳɚɬɟɥɶɧɵɯ ɫɨɫɬɨɹɧɢɣ. Ɉɛɫɭɠɞɚɟɬɫɹ ɜɨɡɦɨɠɧɨɫɬɶ ɷɮɮɟɤɬɢɜɧɨɝɨ 

ɜɵɫɬɪɚɢɜɚɧɢɹ ɦɨɥɟɤɭɥ ɭɥɶɬɪɚɤɨɪɨɬɤɢɦ ɢɦɩɭɥɶɫɨɦ, ɪɚɫɫɦɚɬɪɢɜɚɸɬɫɹ ɤɚɧɚɥɵ ɞɢɫɫɨɰɢɚɰɢɢ 

ɦɨɥɟɤɭɥɵ ɜ ɫɥɭɱɚɟ ɬɚɤɨɝɨ ɜɨɡɞɟɣɫɬɜɢɹ. ȼ ɝɥɚɜɟ 4 ɩɪɨɚɧɚɥɢɡɢɪɨɜɚɧ ɩɨɥɹɪɢɡɚɰɢɨɧɧɵɣ ɨɬɤɥɢɤ 

ɝɟɬɟɪɨɹɞɟɪɧɨɣ ɦɨɥɟɤɭɥɵ ɧɚ ɢɧɬɟɧɫɢɜɧɨɟ ɜɧɟɲɧɟɟ ɜɨɡɞɟɣɫɬɜɢɟ ɜ ɭɫɥɨɜɢɹɯ ɫɢɥɶɧɨɝɨ ɩɨɥɹ. 

ɉɪɨɞɟɦɨɧɫɬɪɢɪɨɜɚɧɨ ɜɨɡɧɢɤɧɨɜɟɧɢɟ ɧɢɡɤɨɱɚɫɬɨɬɧɨɝɨ ɤɪɵɥɚ ɜ ɫɩɟɤɬɪɟ ɨɬɤɥɢɤɚ ɤɨɥɟɛɚɬɟɥɶɧɨ 

ɜɨɡɛɭɠɞɺɧɧɨɣ ɦɨɥɟɤɭɥɵ ɧɚ ɢɧɬɟɧɫɢɜɧɨɟ ɥɚɡɟɪɧɨɟ ɢɡɥɭɱɟɧɢɟ. ȼɵɹɜɥɟɧɵ ɯɚɪɚɤɬɟɪɧɵɟ ɱɟɪɬɵ 

ɩɨɥɹɪɢɡɚɰɢɨɧɧɨɝɨ ɨɬɤɥɢɤɚ ɦɨɥɟɤɭɥɵ, ɤɚɤ ɜ ɬɟɱɟɧɢɟ ɢɦɩɭɥɶɫɚ, ɬɚɤ ɢ ɜ ɩɨɫɬɢɦɩɭɥɶɫɧɨɦ ɪɟɠɢɦɟ. 

Ɋɚɫɫɦɨɬɪɟɧɵ ɫɥɭɱɚɢ ɢɦɩɭɥɶɫɚ ɞɥɢɬɟɥɶɧɨɫɬɶɸ ɜ ɧɟɫɤɨɥɶɤɨ ɨɩɬɢɱɟɫɤɢɯ ɰɢɤɥɨɜ ɢ 

ɭɥɶɬɪɚɤɨɪɨɬɤɨɝɨ ɢɦɩɭɥɶɫɚ. Ɉɫɧɨɜɧɵɟ ɪɟɡɭɥɶɬɚɬɵ ɪɚɛɨɬɵ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ Ɂɚɤɥɸɱɟɧɢɢ. 

ɋɨɞɟɪɠɚɧɢɟ ɪɚɛɨɬɵ 

ȼɨ Вɜɟɞɟɧɢɢ ɨɛɨɫɧɨɜɚɧɚ ɚɤɬɭɚɥɶɧɨɫɬɶ ɞɢɫɫɟɪɬɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ ɢ ɟɟ ɧɚɭɱɧɚɹ ɢ ɩɪɚɤɬɢɱɟɫɤɚɹ 

ɡɧɚɱɢɦɨɫɬɶ, ɫɮɨɪɦɭɥɢɪɨɜɚɧɚ ɰɟɥɶ ɪɚɛɨɬɵ, ɩɪɟɞɫɬɚɜɥɟɧɵ ɜɵɧɨɫɢɦɵɟ ɧɚ ɡɚɳɢɬɭ ɧɚɭɱɧɵɟ 

ɩɨɥɨɠɟɧɢɹ 

ȼ ɩɟɪɜɨɣ ɝɥɚɜɟ ɩɪɟɞɫɬɚɜɥɟɧ ɨɛɡɨɪ ɥɢɬɟɪɚɬɭɪɵ, ɩɨɫɜɹɳɟɧɧɵɣ ɪɟɲɚɟɦɵɦ ɜ ɞɢɫɫɟɪɬɚɰɢɢ 

ɡɚɞɚɱɚɦ. Ɉɩɢɫɵɜɚɸɬɫɹ ɨɫɧɨɜɧɵɟ ɫɭɳɟɫɬɜɭɸɳɢɟ ɩɨɞɯɨɞɵ ɤ ɪɚɫɫɦɨɬɪɟɧɢɸ ɦɨɥɟɤɭɥɹɪɧɵɯ 

ɫɢɫɬɟɦ ɜ ɫɢɥɶɧɨɦ ɥɚɡɟɪɧɨɦ ɩɨɥɟ, ɨɛɫɭɠɞɚɸɬɫɹ ɦɨɞɟɥɢ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɦɨɥɟɤɭɥɹɪɧɵɯ ɫɪɟɞ ɫ 

ɥɚɡɟɪɧɵɦɢ ɢɦɩɭɥɶɫɚɦɢ ɷɤɫɬɪɟɦɚɥɶɧɨ ɤɨɪɨɬɤɨɣ ɞɥɢɬɟɥɶɧɨɫɬɢ. Ɋɚɫɫɦɚɬɪɢɜɚɸɬɫɹ ɢɯ ɩɪɟɞɟɥɵ 

ɩɪɢɦɟɧɢɦɨɫɬɢ ɢ ɨɫɧɨɜɧɵɟ ɩɪɨɛɥɟɦɵ ɫɭɳɟɫɬɜɭɸɳɢɯ ɬɟɨɪɟɬɢɱɟɫɤɢɯ ɩɪɢɛɥɢɠɟɧɢɣ. 

Вɬɨɪɚɹ ɝɥɚɜɚ ɩɨɫɜɹɳɟɧɚ ɨɛɫɭɠɞɟɧɢɸ ɪɚɡɪɚɛɨɬɚɧɧɨɝɨ ɬɟɨɪɟɬɢɱɟɫɤɨɝɨ ɩɨɞɯɨɞɚ ɞɥɹ ɪɟɲɟɧɢɹ 

ɡɚɞɚɱɢ ɨ ɜɡɚɢɦɨɞɟɣɫɬɜɢɢ ɢɧɬɟɧɫɢɜɧɵɯ ɧɢɡɤɨɱɚɫɬɨɬɧɵɯ ɭɥɶɬɪɚɤɨɪɨɬɤɢɯ ɥɚɡɟɪɧɵɯ ɢɦɩɭɥɶɫɨɜ ɫ 

ɞɜɭɯɚɬɨɦɧɵɦɢ ɝɟɬɟɪɨɹɞɟɪɧɵɦɢ ɦɨɥɟɤɭɥɚɦɢ, ɨɫɧɨɜɚɧɧɵɣ ɧɚ ɪɟɲɟɧɢɢ ɧɟɫɬɚɰɢɨɧɚɪɧɨɝɨ 

ɭɪɚɜɧɟɧɢɹ Шɪɟɞɢɧɝɟɪɚ ɞɥɹ ɹɞɟɪɧɨɣ ɩɨɞɫɢɫɬɟɦɵ ɦɨɥɟɤɭɥɵ ɜɨ ɜɧɟɲɧɢɯ ɢɦɩɭɥɶɫɚɯ ɩɨɥɹ ɫ 
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ɭɱɺɬɨɦ ɤɚɤ ɤɨɥɟɛɚɧɢɣ, ɬɚɤ ɢ ɜɪɚɳɟɧɢɣ, ɚ ɬɚɤɠɟ ɢɫɫɥɟɞɨɜɚɧɢɸ ɪɟɠɢɦɚ ɢɧɬɟɪɮɟɪɟɧɰɢɨɧɧɨɣ 

ɫɬɚɛɢɥɢɡɚɰɢɢ ɦɨɥɟɤɭɥ ɜ ɢɧɬɟɧɫɢɜɧɨɦ ɥɚɡɟɪɧɨɦ ɩɨɥɟ ɜ ɭɫɥɨɜɢɹɯ ɩɪɹɦɵɯ ɤɨɥɟɛɚɬɟɥɶɧɨ-

ɜɪɚɳɚɬɟɥɶɧɵɯ ɩɟɪɟɯɨɞɨɜ ɜ ɩɪɟɞɟɥɚɯ ɨɞɧɨɝɨ ɷɥɟɤɬɪɨɧɧɨɝɨ ɬɟɪɦɚ. Ɉɧɚ ɫɨɫɬɨɢɬ ɢɡ ɱɟɬɵɪɺɯ 

ɪɚɡɞɟɥɨɜ. ȼ ɪɚɡɞɟɥɟ 2.1 ɫɮɨɪɦɭɥɢɪɨɜɚɧɚ ɨɫɧɨɜɧɚɹ ɰɟɥɶ ɜɬɨɪɨɣ ɝɥɚɜɵ.  

ȼ ɪɚɡɞɟɥɟ 2.2. ɩɪɢɜɟɞɟɧɵ ɨɫɧɨɜɧɵɟ ɢɫɩɨɥɶɡɨɜɚɜɲɢɟɫɹ ɭɪɚɜɧɟɧɢɹ, ɨɛɫɭɠɞɚɟɬɫɹ 

ɪɚɫɫɦɚɬɪɢɜɚɟɦɚɹ ɦɨɞɟɥɶ ɝɟɬɟɪɨɹɞɟɪɧɨɣ ɦɨɥɟɤɭɥɵ ɢ ɟɟ ɩɚɪɚɦɟɬɪɵ, ɚ ɬɚɤɠɟ ɨɩɢɫɚɧɵ ɱɢɫɥɟɧɧɚɹ 

ɫɯɟɦɚ ɢ ɦɟɬɨɞɵ ɱɢɫɥɟɧɧɨɝɨ ɪɚɫɱɺɬɚ. Ⱦɟɬɚɥɶɧɨ ɨɩɢɫɚɧɚ ɩɪɨɰɟɞɭɪɚ ɪɚɫɱɺɬɚ ɞɥɹ ɨɞɧɨɦɟɪɧɨɣ 

ɫɢɫɬɟɦɵ ɢ ɨɫɨɛɟɧɧɨɫɬɢ ɪɚɫɱɺɬɚ ɜ ɫɥɭɱɚɟ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɹɞɟɪɧɨɣ ɩɨɞɫɢɫɬɟɦɵ ɦɨɥɟɤɭɥɵ ɫ 

ɥɚɡɟɪɧɵɦ ɩɨɥɟɦ ɜ ɬɪɺɯɦɟɪɧɨɦ ɩɪɨɫɬɪɚɧɫɬɜɟ. 

Ɋɚɡɞɟɥ 2.3 ɩɨɫɜɹɳɺɧ ɚɧɚɥɢɡɭ ɪɟɠɢɦɚ ɢɧɬɟɪɮɟɪɟɧɰɢɨɧɧɨɣ ɫɬɚɛɢɥɢɡɚɰɢɢ ɩɪɢ ɜɡɚɢɦɨɞɟɣɫɬɜɢɢ 

ɤɨɥɟɛɚɬɟɥɶɧɨ ɜɨɡɛɭɠɞɺɧɧɨɣ ɦɨɥɟɤɭɥɵ ɫ ɢɧɬɟɧɫɢɜɧɵɦ ɥɚɡɟɪɧɵɦ ɢɡɥɭɱɟɧɢɟɦ. ȼ ɩɨɞɪɚɡɞɟɥɟ 

2.3.1. ɪɚɫɫɦɨɬɪɟɧɵ ɯɚɪɚɤɬɟɪɧɵɟ ɱɟɪɬɵ ɩɪɨɰɟɫɫɚ ɮɨɬɨɞɢɫɫɨɰɢɚɰɢɢ ɞɥɹ ɨɞɧɨɦɟɪɧɨɣ 

ɤɜɚɧɬɨɜɨɦɟɯɚɧɢɱɟɫɤɨɣ ɫɢɫɬɟɦɵ. ɉɨɥɭɱɟɧɵ ɨɛɳɢɟ ɭɫɥɨɜɢɹ ɧɚ ɫɩɟɤɬɪ ɦɨɥɟɤɭɥɵ ɢ ɧɚ ɩɚɪɚɦɟɬɪɵ 

ɢɡɥɭɱɟɧɢɹ, ɧɟɨɛɯɨɞɢɦɵɟ ɞɥɹ ɧɚɛɥɸɞɟɧɢɹ ɮɨɬɨɫɬɚɛɢɥɢɡɚɰɢɢ. Ɋɚɫɫɦɨɬɪɟɧɢɟ ɩɪɨɜɟɞɟɧɨ ɞɥɹ 

ɫɥɭɱɚɟɜ ɫɢɥɶɧɨ- ɢ ɫɥɚɛɨɫɜɹɡɚɧɧɵɯ ɦɨɥɟɤɭɥ. ȼ ɩɨɞɪɚɡɞɟɥɟ 2.3.2. ɩɨɥɭɱɟɧɧɵɟ ɞɥɹ ɨɞɧɨɦɟɪɧɨɣ 

ɫɢɫɬɟɦɵ ɜɵɜɨɞɵ ɢɫɩɨɥɶɡɭɸɬɫɹ ɞɥɹ ɩɨɥɭɱɟɧɢɹ ɭɫɥɨɜɢɣ ɮɨɬɨɫɬɚɛɢɥɢɡɚɰɢɢ ɜ ɬɪɺɯɦɟɪɧɨɦ ɫɥɭɱɚɟ. 

ɉɪɨɞɟɦɨɧɫɬɪɢɪɨɜɚɧɨ ɧɚɥɢɱɢɟ ɫɬɚɛɢɥɢɡɚɰɢɢ ɦɨɥɟɤɭɥ ɨɬɧɨɫɢɬɟɥɶɧɨ ɮɨɬɨɞɢɫɨɨɰɢɚɰɢɢ ɩɪɢ 

ɨɞɧɨɜɪɟɦɟɧɧɨɦ ɭɱɟɬɟ ɢ ɤɨɛɟɥɚɧɢɣ ɢ ɜɪɚɳɟɧɢɣ (ɪɢɫɭɧɨɤ 1). ɉɨɤɚɡɚɧɨ, ɱɬɨ ɩɪɢ ɜɵɩɨɥɧɟɧɢɢ 

ɭɫɥɨɜɢɣ ɢɧɬɟɪɮɟɪɟɧɰɢɨɧɧɨɣ ɮɨɬɨɫɬɚɛɢɥɢɡɚɰɢɢ ɞɥɹ ɦɨɥɟɤɭɥɵ, ɜ ɨɬɥɢɱɢɟ ɨɬ ɚɬɨɦɨɜ, 

ɧɟɜɨɡɦɨɠɧɨ ɩɨɥɭɱɟɧɢɟ ―ɱɢɫɬɨɣ‖ ɫɬɚɛɢɥɢɡɚɰɢɢ Λ-ɬɢɩɚ, ɬɚɤ ɤɚɤ ɦɧɨɠɟɫɬɜɟɧɧɵɟ ɪɚɦɚɧɨɜɫɤɢɟ 

ɩɟɪɟɯɨɞɵ Λ-ɬɢɩɚ ɜ ɦɨɥɟɤɭɥɟ ɛɭɞɭɬ ɧɟɢɡɛɟɠɧɨ ɫɨɩɪɨɜɨɠɞɚɬɶɫɹ ɤɜɚɡɢɪɟɡɨɧɚɧɫɧɨɣ ɫɜɹɡɶɸ ɫ 

ɧɢɠɟɥɟɠɚɳɢɦɢ ɫɨɫɬɨɹɧɢɹɦɢ ɢ ɩɟɪɟɯɨɞɚɦɢ V-ɬɢɩɚ. Ɋɚɫɫɦɨɬɪɟɧɚ ɪɨɥɶ ɜɪɚɳɚɬɟɥɶɧɨɣ ɫɬɟɩɟɧɢ 

ɫɜɨɛɨɞɵ ɜ ɩɪɨɰɟɫɫɟ ɮɨɬɨɫɬɚɛɢɥɢɡɚɰɢɢ. Ɉɛɫɭɠɞɚɸɬɫɹ ɜɨɩɪɨɫɵ ɮɨɪɦɢɪɨɜɚɧɢɹ ɲɢɪɨɤɨɝɨ 

ɩɪɨɮɢɥɹ ɡɚɫɟɥɺɧɧɨɫɬɢ ɩɨ ɜɪɚɳɚɬɟɥɶɧɵɦ ɫɨɫɬɨɹɧɢɹɦ, ɚ ɬɚɤɠɟ ɜɵɫɬɪɚɢɜɚɧɢɟ ɤɨɥɟɛɚɬɟɥɶɧɨ 

ɜɨɡɛɭɠɞɺɧɧɵɯ ɦɨɥɟɤɭɥ ɢɧɬɟɧɫɢɜɧɵɦ ɜɧɟɲɧɢɦ ɜɨɡɞɟɣɫɬɜɢɟɦ. 

ȼ ɪɚɡɞɟɥɟ 2.4. ɪɚɫɫɦɨɬɪɟɧɚ ɞɢɫɫɨɰɢɚɰɢɹ ɜɨɡɛɭɠɞɺɧɧɨɣ ɦɨɥɟɤɭɥɵ ɩɪɢ ɜɡɚɢɦɨɞɟɣɫɬɜɢɢ ɫ 

ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶɸ ɞɜɭɯ ɨɞɢɧɚɤɨɜɵɯ ɢɦɩɭɥɶɫɨɜ (―pump-probe‖). ɉɟɪɜɵɣ ɢɦɩɭɥɶɫ ɩɨɦɢɦɨ 

ɞɢɫɫɨɰɢɚɰɢɢ ɮɨɪɦɢɪɭɟɬ ɲɢɪɨɤɭɸ ɫɭɩɟɪɩɨɡɢɰɢɸ ɜɨɡɛɭɠɞɟɧɧɵɯ ɤɨɥɟɛɚɬɟɥɶɧɨ-ɜɪɚɳɚɬɟɥɶɧɵɯ 

ɫɨɫɬɨɹɧɢɣ, ɜɬɨɪɨɣ ɢɦɩɭɥɶɫ ɜɡɚɢɦɨɞɟɣɫɬɜɭɟɬ ɢ ɜɵɡɵɜɚɟɬ ɞɢɫɫɨɰɢɚɰɢɸ ɭɠɟ «ɩɪɢɝɨɬɨɜɥɟɧɧɨɣ» 

ɫɢɫɬɟɦɵ. ȼɟɪɨɹɬɧɨɫɬɶ ɞɢɫɫɨɰɢɚɰɢɢ ɜɬɨɪɵɦ ɢɦɩɭɥɶɫɨɦ ɜ ɷɬɨɦ ɫɥɭɱɚɟ ɫɭɳɟɫɬɜɟɧɧɨ ɡɚɜɢɫɢɬ ɨɬ 

ɡɚɞɟɪɠɤɢ ɦɟɠɞɭ ɢɦɩɭɥɶɫɚɦɢ ɢ ɩɟɪɢɨɞɢɱɟɫɤɢ ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɡɧɚɱɟɧɢɹɦɢ, ɫɭɳɟɫɬɜɟɧɧɨ 

ɦɟɧɶɲɢɦɢ, ɱɟɦ ɞɢɫɫɨɰɢɚɰɢɹ, ɢɧɞɭɰɢɪɨɜɚɧɧɚɹ ɢɦɩɭɥɶɫɨɦ «ɧɚɤɚɱɤɢ». Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, 

ɨɛɧɚɪɭɠɟɧɚ ɜɨɡɦɨɠɧɨɫɬɶ ɫɮɨɪɦɢɪɨɜɚɬɶ ɤɨɥɟɛɚɬɟɥɶɧɨ-ɜɪɚɳɚɬɟɥɶɧɵɣ ɜɨɥɧɨɜɨɣ ɩɚɤɟɬ, 

ɭɫɬɨɣɱɢɜɵɣ ɤ ɩɨɫɥɟɞɭɸɳɟɣ ɞɢɫɫɨɰɢɚɰɢɢ. Ɍɚɤɠɟ ɩɪɨɞɟɦɨɧɫɬɪɢɪɨɜɚɧɨ, ɱɬɨ ɧɚɛɥɸɞɚɟɦɚɹ 
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ɡɚɜɢɫɢɦɨɫɬɶ ɜɟɪɨɹɬɧɨɫɬɢ ɞɢɫɫɨɰɢɚɰɢɢ ɫɢɫɬɟɦɵ ɨɬ ɡɚɞɟɪɠɤɢ ɦɟɠɞɭ ɢɦɩɭɥɶɫɚɦɢ 

ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɫɭɩɟɪɩɨɡɢɰɢɟɣ ɤɨɥɟɛɚɧɢɣ ɫ ɪɚɡɥɢɱɧɵɦɢ ɱɚɫɬɨɬɚɦɢ, ɜ ɤɨɬɨɪɵɯ ɩɪɨɹɜɥɹɟɬɫɹ 

ɫɩɟɤɬɪ ɜɨɡɛɭɠɞɺɧɧɵɯ ɫɨɫɬɨɹɧɢɣ, ɡɚɫɟɥɟɧɧɵɯ ɩɨɞ ɞɟɣɫɬɜɢɟɦ ɩɟɪɜɨɝɨ ɢɦɩɭɥɶɫɚ. 

 

Ɋɢɫɭɧɨɤ 1 Ɂɚɜɢɫɢɦɨɫɬɶ ɜɟɪɨɹɬɧɨɫɬɢ ɞɢɫɫɨɰɢɚɰɢɢ ɨɬ ɢɧɬɟɧɫɢɜɧɨɫɬɢ ɩɪɢ ɨɞɧɨɮɨɬɨɧɧɨɣ ɫɜɹɡɢ ɫ ɤɨɧɬɢɧɭɭɦɨɦ ɞɥɹ 

ɬɪɺɯɦɟɪɧɨɣ ɫɢɫɬɟɦɵ. Шɬɪɢɯɨɜɚɹ ɥɢɧɢɹɹ – ɨɛɨɛɳɟɧɢɟ ɡɨɥɨɬɨɝɨ ɩɪɚɜɢɥɚ Ɏɟɪɦɢ, ɫɩɥɨɲɧɚɹ – ɪɟɡɭɥɶɬɚɬ ɱɢɫɥɟɧɧɨɝɨ 

ɪɟɲɟɧɢɹ ɧɟɫɬɚɰɢɨɧɚɪɧɨɝɨ ɭɪɚɜɧɟɧɢɹ Шɪɺɞɢɧɝɟɪɚ 

Ɍɪɟɬɶɹ ɝɥɚɜɚ ɩɨɫɜɹɳɟɧɚ ɢɡɭɱɟɧɢɸ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɝɟɬɟɪɨɹɞɟɪɧɵɯ ɦɨɥɟɤɭɥ ɫ ɢɦɩɭɥɶɫɚɦɢ 

ɩɪɟɞɟɥɶɧɨ ɤɨɪɨɬɤɨɣ ɞɥɢɬɟɥɶɧɨɫɬɢ. ȼ ɪɚɡɞɟɥɟ 3.1. ɫɮɨɪɦɭɥɢɪɨɜɚɧɚ ɰɟɥɶ ɬɪɟɬɶɟɣ ɝɥɚɜɵ. ȼ 

ɪɚɡɞɟɥɟ 3.2. ɩɪɨɜɟɞɺɧ ɚɧɚɥɢɡ ɩɪɟɞɟɥɨɜ ɩɪɢɦɟɧɢɦɨɫɬɢ ɲɢɪɨɤɨ ɢɫɩɨɥɶɡɭɟɦɨɣ ɦɨɞɟɥɢ ―ɜɫɬɪɹɫɤɢ‖ 

ɞɥɹ ɠɺɫɬɤɨɝɨ ɪɨɬɚɬɨɪɚ ɢ ɩɨɫɬɪɨɟɧɚ ɦɨɞɟɥɶ, ɜɤɥɸɱɚɸɳɚɹ ɤɚɤ ɤɨɥɟɛɚɬɟɥɶɧɭɸ, ɬɚɤ ɢ 

ɜɪɚɳɚɬɟɥɶɧɭɸ ɫɬɟɩɟɧɢ ɫɜɨɛɨɞɵ. ɉɨɥɭɱɟɧɚ ɨɰɟɧɤɚ ɧɚ ɜɵɫɨɬɭ ɤɨɥɟɛɚɬɟɥɶɧɨ ɜɨɡɛɭɠɞɺɧɧɨɝɨ 

ɫɨɫɬɨɹɧɢɹ, ɧɚɱɢɧɚɹ ɫ ɤɨɬɨɪɨɣ ɤɨɥɟɛɚɧɢɹ ɜɧɨɫɹɬ ɫɭɳɟɫɬɜɟɧɧɵɣ ɜɤɥɚɞ ɜ ɮɨɪɦɢɪɨɜɚɧɢɟ ɩɪɨɮɢɥɹ 

ɡɚɫɟɥɺɧɧɨɫɬɢ ɩɨ ɜɪɚɳɚɬɟɥɶɧɵɦ ɫɨɫɬɨɹɧɢɹɦ. ȼ ɩɪɢɛɥɢɠɟɧɢɢ ɦɝɧɨɜɟɧɧɨɝɨ ɜɨɡɞɟɣɫɬɜɢɹ 

ɩɨɥɭɱɟɧɵ ɜɵɪɚɠɟɧɢɹ ɞɥɹ ɚɦɩɥɢɬɭɞ ɡɚɫɟɥɺɧɧɨɫɬɢ VJMC  ɫɨɫɬɨɹɧɢɣ ɫ ɤɜɚɧɬɨɜɵɦɢ ɱɢɫɥɚɦɢ V, J, 

M, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦɢ ɤɨɥɟɛɚɬɟɥɶɧɨɦɭ ɧɨɦɟɪɭ, ɦɨɦɟɧɬɭ ɢɦɩɭɥɶɫɚ ɢ ɩɪɨɟɤɰɢɢ ɦɨɦɟɧɬɚ 

ɢɦɩɭɥɶɫɚ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ: 
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    (1) 

Ɂɞɟɫɶ λ — ɩɚɪɚɦɟɬɪ, ɨɩɪɟɞɟɥɹɸɳɢɣ «ɫɢɥɭ» ɜɨɡɞɟɣɫɬɜɢɹ ɩɨɥɹ ɢ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ ɢɦɩɭɥɶɫɭ, 

ɩɟɪɟɞɚɧɧɨɦɭ ɦɨɥɟɤɭɥɟ ɨɬ ɩɨɥɹ (ɜ ɨɛɪɚɬɧɵɯ ɫɚɧɬɢɦɟɬɪɚɯ). ɋɥɟɞɫɬɜɢɹ ɢɡ ɩɨɥɭɱɟɧɧɨɝɨ 

ɜɵɪɚɠɟɧɢɹ ɨɩɢɫɵɜɚɸɬɫɹ ɜ ɪɚɡɞɟɥɟ 3.3. ɉɨɤɚɡɚɧɨ, ɱɬɨ ɚɫɢɦɩɬɨɬɢɤɚ ɷɬɨɝɨ ɜɵɪɚɠɟɧɢɹ ɞɥɹ ɧɢɡɤɢɯ 

ɡɧɚɱɟɧɢɣ λ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɦɨɞɟɥɢ ɠɺɫɬɤɨɝɨ ɪɨɬɚɬɨɪɚ. ɉɪɨɞɟɦɨɧɫɬɪɢɪɨɜɚɧɨ, ɱɬɨ ɩɪɢ ɛɨɥɶɲɢɯ 

ɡɧɚɱɟɧɢɹɯ λ ɨɤɚɡɵɜɚɟɬɫɹ ɫɭɳɟɫɬɜɟɧɧɵɦ ɜɥɢɹɧɢɟ ɩɨɫɥɟɞɧɟɝɨ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɦɧɨɠɢɬɟɥɹ ɧɚ 

ɚɦɩɥɢɬɭɞɵ ɜɟɪɨɹɬɧɨɫɬɢ ɫɨɫɬɨɹɧɢɣ. ɉɪɢ ɷɬɨɦ ɡɚɜɢɫɢɦɨɫɬɢ ɫɭɦɦɚɪɧɵɯ ɡɚɫɟɥɺɧɧɨɫɬɟɣ 
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ɜɪɚɳɚɬɟɥɶɧɵɯ ɫɨɫɬɨɹɧɢɣ ɨɬ ɩɚɪɚɦɟɬɪɚ λ ɤɚɱɟɫɬɜɟɧɧɨ ɩɨɜɬɨɪɹɸɬ ɯɨɞ ɫɮɟɪɢɱɟɫɤɢɯ ɮɭɧɤɰɢɣ 

Ȼɟɫɫɟɥɹ, ɜɯɨɞɹɳɢɯ ɜ ɜɵɪɚɠɟɧɢɟ (1) (ɪɢɫɭɧɨɤ 2). Ɍɚɤɠɟ ɩɨɤɚɡɚɧɨ, ɱɬɨ ɜ ɫɥɭɱɚɟ, ɤɨɝɞɚ ɦɨɥɟɤɭɥɚ 

ɢɡɧɚɱɚɥɶɧɨ ɧɚɯɨɞɢɬɫɹ ɜ ɤɨɥɟɛɚɬɟɥɶɧɨ ɜɨɡɛɭɠɞɺɧɧɨɦ ɫɨɫɬɨɹɧɢɢ, ɮɨɪɦɢɪɭɟɦɨɟ ɢɦɩɭɥɶɫɨɦ 

ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɡɚɫɟɥɺɧɧɨɫɬɢ ɩɨ ɜɪɚɳɟɧɢɹɦ ɝɨɪɚɡɞɨ ɲɢɪɟ, ɱɟɦ ɷɬɨ ɩɪɟɞɫɤɚɡɵɜɚɟɬɫɹ ɦɨɞɟɥɶɸ 

ɠɺɫɬɤɨɝɨ ɪɨɬɚɬɨɪɚ, ɱɬɨ ɦɨɠɟɬ ɛɵɬɶ ɢɫɩɨɥɶɡɨɜɚɧɨ ɜ ɡɚɞɚɱɟ ɜɵɫɬɪɚɢɜɚɧɢɹ ɦɨɥɟɤɭɥ 

ɭɥɶɬɪɚɤɨɪɨɬɤɢɦɢ ɢɦɩɭɥɶɫɚɦɢ. ȼɢɞ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɝɨ ɞɜɭɦɟɪɧɨɝɨ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɩɨ 

ɤɨɥɟɛɚɧɢɹɦ ɢ ɜɪɚɳɟɧɢɹɦ (ɪɢɫɭɧɨɤ 3) ɫɜɢɞɟɬɟɥɶɫɬɜɭɟɬ ɨ ɧɚɥɢɱɢɢ ɞɜɭɯ ɤɚɧɚɥɨɜ ɞɢɫɫɨɰɢɚɰɢɢ 

ɦɨɥɟɤɭɥɵ, ɤɨɬɨɪɵɟ ɨɩɢɫɵɜɚɸɬɫɹ ɜ ɪɚɡɞɟɥɟ 3.4. 
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Ɋɢɫɭɧɨɤ 2. ɋɭɦɦɚɪɧɵɟ ɡɚɫɟɥɺɧɧɨɫɬɢ ɜɪɚɳɚɬɟɥɶɧɵɯ 

ɫɨɫɬɨɹɧɢɣ ɩɨɫɥɟ ɞɟɣɫɬɜɢɹ ɞɟɥɶɬɚ—ɢɦɩɭɥɶɫɚ ɤɚɤ 

ɮɭɧɤɰɢɢ ɢɦɩɭɥɶɫɚ, ɫɨɨɛɳɺɧɧɨɝɨ ɫɢɫɬɟɦɟ 

 

 

Ɋɢɫɭɧɨɤ 3 Ɂɚɜɢɫɢɦɨɫɬɶ ɡɚɫɟɥɺɧɧɨɫɬɢ ɩɨɫɥɟ ɞɟɣɫɬɜɢɹ 

ɞɟɥɶɬɚ—ɢɦɩɭɥɶɫɚ ɨɬ ɤɜɚɧɬɨɜɵɯ ɱɢɫɟɥ (Я, У). Ʉɪɚɫɧɚɹ 

ɨɛɥɚɫɬɶ ɫɩɪɚɜɚ ɫɜɟɪɯɭ – ɞɢɫɫɨɰɢɚɰɢɨɧɧɵɣ ɤɨɧɬɢɧɭɭɦ. 

ɇɚɱɚɥɶɧɨɟ ɫɨɫɬɨɹɧɢɟ У=0 Я=20. 

ɉɟɪɜɵɣ – ɪɚɡɪɵɜ ɫɜɹɡɢ ɡɚ ɫɱɺɬ ɜɪɚɳɟɧɢɣ – ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɜɟɪɬɢɤɚɥɶɧɵɦ ɞɜɢɠɟɧɢɟɦ 

ɦɚɤɫɢɦɭɦɚ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɡɚɫɟɥɺɧɧɨɫɬɢ. Ⱦɥɹ ɧɟɝɨ ɯɚɪɚɤɬɟɪɧɨ ɜɨɡɧɢɤɧɨɜɟɧɢɟ ɞɢɫɫɨɰɢɚɰɢɢ ɡɚ 

ɫɱɺɬ ɡɚɫɟɥɟɧɢɹ ɫɨɫɬɨɹɧɢɣ ɫ ɜɵɫɨɤɢɦɢ j (ɱɬɨ ɜɨɡɦɨɠɧɨ ɩɪɢ ɩɪɟɜɵɲɟɧɢɢ ɩɨɥɟɦ ɧɟɤɨɬɨɪɨɝɨ 

ɡɧɚɱɟɧɢɹ) ɢ ɛɨɥɶɲɢɟ ɡɧɚɱɟɧɢɹ ɜɟɪɨɹɬɧɨɫɬɢ ɞɢɫɫɨɰɢɚɰɢɢ. ɇɚ ɪɚɫɩɪɟɞɟɥɟɧɢɢ ɞɚɧɧɚɹ ɫɢɬɭɚɰɢɹ 

ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɩɟɪɟɫɟɱɟɧɢɸ ɦɚɤɫɢɦɭɦɨɦ ɡɚɫɟɥɺɧɧɨɫɬɢ ɝɪɚɧɢɰɵ ɤɨɧɬɢɧɭɭɦɚ ɩɨ ɜɟɪɬɢɤɚɥɢ. 

ȼɬɨɪɨɣ ɤɚɧɚɥ – ɞɢɫɫɨɰɢɚɰɢɹ ɩɨ ɤɨɥɟɛɚɬɟɥɶɧɵɦ ɫɨɫɬɨɹɧɢɹɦ (ɪɢɫɭɧɨɤ 3). Ɉɧɚ ɩɪɢɫɭɬɫɬɜɭɟɬ ɩɪɢ 

ɥɸɛɵɯ ɧɟɧɭɥɟɜɵɯ ɡɧɚɱɟɧɢɹɯ ɢɧɬɟɧɫɢɜɧɨɫɬɢ. ɇɚ ɪɚɫɩɪɟɞɟɥɟɧɢɢ ɨɧɚ ɦɨɠɟɬ ɛɵɬɶ 

ɩɪɨɢɥɥɸɫɬɪɢɪɨɜɚɧɚ ɤɚɤ ɜɵɯɨɞ ɲɢɪɨɤɨɝɨ ɩɨ ɤɨɥɟɛɚɧɢɹɦ ―ɯɜɨɫɬɚ‖ ɡɚ ɝɪɚɧɢɰɭ ɤɨɧɬɢɧɭɭɦɚ ɩɨ 

ɝɨɪɢɡɨɧɬɚɥɢ. Ɍɚɤ ɤɚɤ ɡɚɫɟɥɺɧɧɨɫɬɶ ɷɬɨɣ ɨɛɥɚɫɬɢ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɧɟɛɨɥɶɲɚɹ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ 

ɜɤɥɚɞ ɜ ɞɢɫɫɨɰɢɚɰɢɸ ɧɟɜɟɥɢɤ. 

ȼ ɱɟɬɜɺɪɬɨɣ ɝɥɚɜɟ ɪɚɫɫɦɚɬɪɢɜɚɟɬɫɹ ɞɢɩɨɥɶɧɵɣ ɨɬɤɥɢɤ ɝɟɬɟɪɨɹɞɟɪɧɨɣ ɦɨɥɟɤɭɥɵ ɧɚ ɫɢɥɶɧɨɟ 

ɩɨɥɟ. Ɋɚɫɫɦɨɬɪɟɧɵ ɫɥɭɱɚɢ ɩɨɥɭɰɢɤɥɨɜɨɝɨ ɜɨɡɞɟɣɫɬɜɢɹ ɢ ɜɨɡɞɟɣɫɬɜɢɹ ɞɥɢɬɟɥɶɧɨɫɬɶɸ ɜ 

ɧɟɫɤɨɥɶɤɨ ɰɢɤɥɨɜ ɩɨɥɹ. Ɍɚɤɠɟ ɪɚɫɫɦɨɬɪɟɧ ɨɬɤɥɢɤ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɜɨɡɛɭɠɞɺɧɧɨɣ ɦɨɥɟɤɭɥɵ ɧɚ 

ɫɥɚɛɨɟ ɜɧɟɲɧɟɟ ɩɨɥɟ. ɉɨɤɚɡɚɧɨ, ɱɬɨ ɜ ɪɟɠɢɦɟ ɢɧɬɟɪɮɟɪɟɧɰɢɨɧɧɨɣ ɫɬɚɛɢɥɢɡɚɰɢɢ ɫɩɟɤɬɪ 
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ɢɦɩɭɥɶɫɚ ɨɛɨɝɚɳɚɟɬɫɹ ɭɫɢɥɟɧɧɵɦ ɧɢɡɤɨɱɚɫɬɨɬɧɵɦ ɤɪɵɥɨɦ (ɪɢɫɭɧɨɤ 4), ɱɬɨ ɹɜɥɹɟɬɫɹ 

ɫɥɟɞɫɬɜɢɟɦ ɷɮɮɟɤɬɢɜɧɨɝɨ ɜɨɡɛɭɠɞɟɧɢɹ ɜɪɚɳɚɬɟɥɶɧɵɯ ɫɨɫɬɨɹɧɢɣ ɦɨɥɟɤɭɥɵ. 
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Ɋɢɫɭɧɨɤ 4. ɋɩɟɤɬɪ ɞɢɩɨɥɶɧɨɝɨ ɨɬɤɥɢɤɚ ɜɨɡɛɭɠɞɺɧɧɨɣ ɦɨɥɟɤɭɥɵ ɧɚ ɤɜɚɡɢɦɨɧɨɯɪɨɦɚɬɢɱɟɫɤɨɟ ɢɡɥɭɱɟɧɢɟ ɫ ɷɧɟɪɝɢɟɣ 

ɤɜɚɧɬɚ 0.1eV ɢɧɬɟɧɫɢɜɧɨɫɬɢ 2 TА/МЦ2
 

Зɚɤɥɸɱɟɧɢɟ 

ȼ ɪɚɛɨɬɟ ɪɚɡɜɢɬ ɬɟɨɪɟɬɢɱɟɫɤɢɣ ɩɨɞɯɨɞ ɞɥɹ ɨɩɢɫɚɧɢɹ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɢɧɬɟɧɫɢɜɧɵɯ 

ɧɢɡɤɨɱɚɫɬɨɬɧɵɯ ɥɚɡɟɪɧɵɯ ɢɦɩɭɥɶɫɨɜ ɫ ɞɜɭɯɚɬɨɦɧɵɦɢ ɝɟɬɟɪɨɹɞɟɪɧɵɦɢ ɦɨɥɟɤɭɥɚɦɢ ɡɚ ɪɚɦɤɚɦɢ 

ɬɟɨɪɢɢ ɜɨɡɦɭɳɟɧɢɣ ɢ ɫ ɭɱɟɬɨɦ ɤɨɥɟɛɚɬɟɥɶɧɵɯ ɢ ɜɪɚɳɚɬɟɥɶɧɵɯ ɫɬɟɩɟɧɟɣ ɫɜɨɛɨɞɵ ɦɨɥɟɤɭɥɵ, ɚ 

ɬɚɤɠɟ ɢɯ ɜɡɚɢɦɨɜɥɢɹɧɢɹ ɞɪɭɝ ɧɚ ɞɪɭɝɚ. Ⱦɥɹ ɫɥɭɱɚɹ ɜɨɡɞɟɣɫɬɜɢɹ ɢɦɩɭɥɶɫɨɜ ɭɥɶɬɪɚɤɨɪɨɬɤɨɣ 

ɞɥɢɬɟɥɶɧɨɫɬɢ ɩɨɥɭɱɟɧɵ ɚɧɚɥɢɬɢɱɟɫɤɢɟ ɜɵɪɚɠɟɧɢɹ ɞɥɹ ɚɦɩɥɢɬɭɞ ɜɟɪɨɹɬɧɨɫɬɟɣ ɪɚɡɥɢɱɧɵɯ 

ɤɨɥɟɛɚɬɟɥɶɧɨ-ɜɪɚɳɚɬɟɥɶɧɵɯ ɫɨɫɬɨɹɧɢɣ ɦɨɥɟɤɭɥɵ ɨɛɭɫɥɨɜɥɟɧɧɵɯ «ɞɟɥɶɬɚ-ɜɨɡɞɟɣɫɬɜɢɟɦ». ȼ 

ɫɩɟɤɬɪɟ ɩɨɥɹɪɢɡɚɰɢɨɧɧɨɝɨ ɨɬɤɥɢɤɚ ɧɚ ɫɢɥɶɧɨɟ ɥɚɡɟɪɧɨɟ ɩɨɥɟ ɨɛɧɚɪɭɠɟɧɵ ɧɢɡɤɨɱɚɫɬɨɬɧɵɟ 

ɤɨɦɩɨɧɟɧɬɵ, ɤɨɬɨɪɵɟ ɦɨɝɭɬ ɛɵɬɶ ɭɫɢɥɟɧɵ ɩɪɟɞɜɚɪɢɬɟɥɶɧɵɦ ɷɮɮɟɤɬɢɜɧɵɦ ɜɨɡɛɭɠɞɟɧɢɟɦ 

ɫɪɟɞɵ ɛɨɥɟɟ ɦɨɳɧɵɦ ɢɦɩɭɥɶɫɨɦ ɧɚɤɚɱɤɢ. ɉɨɥɭɱɟɧɧɵɟ ɪɟɡɭɥɶɬɚɬɵ ɢɦɟɸɬ ɩɪɢɧɰɢɩɢɚɥɶɧɨɟ 

ɡɧɚɱɟɧɢɟ ɞɥɹ ɩɪɨɛɥɟɦɵ ɝɟɧɟɪɚɰɢɢ ɢɡɥɭɱɟɧɢɹ ɜ ɬɟɪɚɝɟɪɰɨɜɨɦ ɞɢɚɩɚɡɨɧɟ ɱɚɫɬɨɬ. 
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