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ɗɩɢɬɚɤɫɢɚɥɶɧɵɟ ɫɥɨɢ ɩɨɥɭɩɪɨɜɨɞɧɢɤɨɜɵɯ ɬɜɟɪɞɵɯ ɪɚɫɬɜɨɪɨɜ, ɜɵɪɚɳɟɧɧɵɟ ɜ 
ɧɟɫɬɚɛɢɥɶɧɵɯ ɨɛɥɚɫɬɹɯ, ɞɟɦɨɧɫɬɪɢɪɭɸɬ ɞɥɹ ɨɩɪɟɞɟɥɟɧɧɵɯ ɬɟɦɩɟɪɚɬɭɪ ɢ ɫɨɫɬɚɜɨɜ 
ɬɟɧɞɟɧɰɢɸ ɤ ɮɨɪɦɢɪɨɜɚɧɢɸ ɫɬɪɭɤɬɭɪ ɫ ɩɟɪɢɨɞɢɱɟɫɤɢɦ ɪɚɫɩɪɟɞɟɥɟɧɢɟɦ ɫɨɫɬɚɜɚ. 
Ɋɚɫɫɦɨɬɪɟɧɚ ɦɟɬɨɞɢɤɚ ɤɨɦɩɶɸɬɟɪɧɨɝɨ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɩɪɨɰɟɫɫɚ ɮɨɪɦɢɪɨɜɚɧɢɹ 
ɤɪɢɬɢɱɟɫɤɢɯ ɩɪɨɫɬɪɚɧɫɬɜ ɜ ɫɥɨɠɧɵɯ ɦɧɨɝɨɤɨɦɩɨɧɟɧɬɧɵɯ ɫɢɫɬɟɦɚɯ ɧɚ ɨɫɧɨɜɟ 
ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɨɝɨ ɬɨɩɨɥɨɝɢɱɟɫɤɨɝɨ ɩɨɞɯɨɞɚ. ɉɪɟɞɥɨɠɟɧ ɦɟɬɨɞ 
ɨɩɪɟɞɟɥɟɧɢɹ ɩɨɥɧɵɯ ɩɪɨɢɡɜɨɞɧɵɯ ɫɜɨɛɨɞɧɨɣ ɷɧɟɪɝɢɢ ɱɟɬɜɟɪɧɵɯ ɬɜɟɪɞɵɯ ɪɚɫɬɜɨɪɨɜ 
ɫɨ ɫɦɟɲɟɧɢɟɦ ɜ ɞɜɭɯ ɩɨɞɪɟɲɟɬɤɚɯ ɫ ɬɪɟɬɶɟɣ ɩɨ ɜɨɫɶɦɭɸ ɜɤɥɸɱɢɬɟɥɶɧɨ ɫ 
ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɦɨɞɟɥɢ ɪɟɝɭɥɹɪɧɨɝɨ ɪɚɫɬɜɨɪɚ ɢ ɫɬɚɧɞɚɪɬɧɵɯ ɬɟɪɦɨɞɢɧɚɦɢɱɟɫɤɢɯ 
ɮɭɧɤɰɢɣ ɞɥɹ ɛɢɧɚɪɧɵɯ ɫɨɟɞɢɧɟɧɢɣ ɞɥɹ ɨɩɢɫɚɧɢɹ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɚɬɨɦɨɜ ɜ 
ɦɧɨɝɨɤɨɦɩɨɧɟɧɬɧɵɯ ɬɜɟɪɞɵɯ ɪɚɫɬɜɨɪɚɯ. ɋɢɦɜɨɥɶɧɨɟ ɞɢɮɮɟɪɟɧɰɢɪɨɜɚɧɢɟ ɢ 
ɱɢɫɥɟɧɧɵɟ ɪɚɫɱɟɬɵ ɩɪɨɢɡɜɨɞɧɵɯ ɩɪɨɜɨɞɢɥɢɫɶ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɫɢɫɬɟɦɵ 
ɤɨɦɩɶɸɬɟɪɧɨɣ ɦɚɬɟɦɚɬɢɤɢ MКбТЦК. Ɋɚɫɫɱɢɬɚɧɵ ɫɟɱɟɧɢɹ ɮɚɡɨɜɨɣ ɞɢɚɝɪɚɦɦɵ 

PAsGКIn  , ɤɪɢɬɢɱɟɫɤɢɟ ɩɪɨɫɬɪɚɧɫɬɜɚ ɢ ɩɪɨɫɬɪɚɧɫɬɜɚ ɫɨɫɭɳɟɫɬɜɨɜɚɧɢɹ ɮɚɡ ɜ 
ɱɟɬɵɪɟɯɦɟɪɧɨɦ ɩɪɨɫɬɪɚɧɫɬɜɟ ɞɥɹ ɪɚɡɥɢɱɧɵɯ ɬɟɦɩɟɪɚɬɭɪ. ɉɨɥɭɱɟɧɧɵɟ ɪɟɡɭɥɶɬɚɬɵ 
ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɩɨɤɚɡɵɜɚɸɬ ɜɨɡɦɨɠɧɨɫɬɶ ɮɨɪɦɢɪɨɜɚɧɢɹ ɨɛɥɚɫɬɟɣ ɫɨɫɭɳɟɫɬɜɨɜɚɧɢɹ 
ɮɚɡ ɪɚɡɥɢɱɧɵɯ ɩɨɪɹɞɤɨɜ ɜ ɬɜɟɪɞɵɯ ɪɚɫɬɜɨɪɚɯ ввбб PAsGКIn  11 , ɱɬɨ ɧɟ ɩɪɨɬɢɜɨɪɟɱɢɬ 
ɢɦɟɸɳɢɦɫɹ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɦ ɞɚɧɧɵɦ, ɝɞɟ ɧɚɛɥɸɞɚɥɚɫɶ ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɚɹ 
ɦɨɞɭɥɹɰɢɹ ɫɨɫɬɚɜɚ ɬɜɟɪɞɨɝɨ ɪɚɫɬɜɨɪɚ. 

Ʉɥɸɱɟɜɵɟ ɫɥɨɜɚ: ɩɪɨɫɬɪɚɧɫɬɜɚ ɫɨɫɭɳɟɫɬɜɨɜɚɧɢɹ ɮɚɡ, ɭɩɨɪɹɞɨɱɟɧɧɵɟ ɮɚɡɵ, 
ɦɧɨɝɨɤɨɦɩɨɧɟɧɬɧɵɟ ɫɢɫɬɟɦɵ, ɦɚɬɪɢɱɧɵɟ ɩɪɨɢɡɜɨɞɧɵɟ. 

ȼɜɟɞɟɧɢɟ 

ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɡɧɚɱɢɬɟɥɶɧɵɣ ɢɧɬɟɪɟɫ ɜɵɡɵɜɚɸɬ ɧɨɜɵɟ ɮɭɧɤɰɢɨɧɚɥɶɧɵɟ 
ɦɚɬɟɪɢɚɥɵ ɷɥɟɤɬɪɨɧɧɨɣ ɬɟɯɧɢɤɢ. Ɉɩɪɟɞɟɥɟɧɧɵɣ ɩɪɨɝɪɟɫɫ ɞɨɫɬɢɝɧɭɬ ɧɟ ɬɨɥɶɤɨ ɜ 
ɫɨɡɞɚɧɢɢ ɢ ɢɫɫɥɟɞɨɜɚɧɢɢ ɬɚɤɢɯ ɦɚɬɟɪɢɚɥɨɜ, ɧɨ ɢ ɜ ɩɨɧɢɦɚɧɢɢ ɩɪɨɛɥɟɦɵ 
ɫɚɦɨɨɪɝɚɧɢɡɨɜɚɧɧɨɝɨ ɨɛɪɚɡɨɜɚɧɢɹ ɭɩɨɪɹɞɨɱɟɧɧɵɯ ɫɬɪɭɤɬɭɪ ɞɥɹ ɫɨɜɪɟɦɟɧɧɨɣ ɦɢɤɪɨ- ɢ 
ɧɚɧɨɷɥɟɤɬɪɨɧɢɤɢ. ɂɡɭɱɟɧɢɟ ɷɬɢɯ ɹɜɥɟɧɢɣ ɢɦɟɟɬ ɜɚɠɧɨɟ ɡɧɚɱɟɧɢɟ, ɩɪɟɠɞɟ ɜɫɟɝɨ, ɞɥɹ 
ɫɨɜɪɟɦɟɧɧɵɯ ɬɟɯɧɨɥɨɝɢɣ ɦɢɤɪɨɫɬɪɭɤɬɭɪ ɢ ɧɚɧɨɨɛɴɟɤɬɨɜ. ɗɬɨ, ɜ ɩɟɪɜɭɸ ɨɱɟɪɟɞɶ, 
ɦɧɨɝɨɤɨɦɩɨɧɟɧɬɧɵɟ ɩɨɥɭɩɪɨɜɨɞɧɢɤɨɜɵɟ ɬɜɟɪɞɵɟ ɪɚɫɬɜɨɪɵ ɫ ɧɟɨɞɧɨɪɨɞɧɵɦ 
ɪɚɫɩɪɟɞɟɥɟɧɢɟɦ ɤɨɧɰɟɧɬɪɚɰɢɣ ɤɨɦɩɨɧɟɧɬɨɜ, ɬɚɤɢɟ ɤɚɤ ɩɟɪɢɨɞɢɱɟɫɤɢɟ ɫɬɪɭɤɬɭɪɵ, 
ɫɜɟɪɯɪɟɲɟɬɤɢ, ɫɢɫɬɟɦɵ «ɤɜɚɧɬɨɜɵɯ ɬɨɱɟɤ» ɢ ɬ.ɞ. Д1Ж. Ⱦɥɹ ɚɧɚɥɢɡɚ ɩɪɨɰɟɫɫɨɜ ɩɨɥɭɱɟɧɢɹ 
ɫɚɦɨɨɪɝɚɧɢɡɨɜɚɧɨ ɨɛɪɚɡɭɸɳɢɯɫɹ ɭɩɨɪɹɞɨɱɟɧɧɵɯ ɧɚɧɨɫɬɪɭɤɬɭɪ ɜɨɡɦɨɠɧɨ 
ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɤɨɦɩɶɸɬɟɪɧɨɝɨ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɧɚ ɨɫɧɨɜɟ ɬɟɪɦɨɞɢɧɚɦɢɱɟɫɤɢɯ 
ɩɨɞɯɨɞɨɜ. ȼ ɩɨɞɨɛɧɵɯ ɫɥɭɱɚɹɯ ɧɟɨɛɯɨɞɢɦ ɪɚɫɱɟɬ ɦɧɨɝɨɦɟɪɧɵɯ ɮɚɡɨɜɵɯ ɞɢɚɝɪɚɦɦ, 
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ɭɱɢɬɵɜɚɸɳɢɣ ɜɨɡɦɨɠɧɨɫɬɶ ɫɭɳɟɫɬɜɨɜɚɧɢɹ ɛɢɮɭɪɤɚɰɢɨɧɧɵɯ ɩɪɨɫɬɪɚɧɫɬɜ, ɤɪɢɬɢɱɟɫɤɢɯ 
ɩɪɨɫɬɪɚɧɫɬɜ ɢ ɩɪɨɫɬɪɚɧɫɬɜ ɫɨɫɭɳɟɫɬɜɨɜɚɧɢɹ ɮɚɡ ɪɚɡɥɢɱɧɵɯ ɩɨɪɹɞɤɨɜ. 

ɉɪɢ ɬɟɪɦɨɞɢɧɚɦɢɱɟɫɤɨɦ ɨɩɢɫɚɧɢɢ ɮɚɡɨɜɵɯ ɩɟɪɟɯɨɞɨɜ ɭɪɚɜɧɟɧɢɟ ɫɨɫɬɨɹɧɢɹ 
ɜɟɳɟɫɬɜɚ ɡɚɞɚɟɬ ɧɟɤɨɬɨɪɨɟ Ц -ɦɟɪɧɨɟ ɦɧɨɝɨɨɛɪɚɡɢɟ ɜ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɦ ɩɪɨɫɬɪɚɧɫɬɜɟ. 
Ⱦɥɹ ɨɰɟɧɤɢ ɨɫɨɛɟɧɧɨɫɬɟɣ ɩɨɬɟɧɰɢɚɥɶɧɨɣ ɮɭɧɤɰɢɢ ɫɚɦɨɨɪɝɚɧɢɡɭɸɳɟɣɫɹ ɫɢɫɬɟɦɵ ɜ 
ɫɥɭɱɚɟ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɨɞɧɨɝɨ ɩɚɪɚɦɟɬɪɚ ɩɨɪɹɞɤɚ ɦɨɠɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɬɟɨɪɢɸ 
ɤɚɬɚɫɬɪɨɮ, ɪɚɫɫɦɚɬɪɢɜɚɹ ɟɟ ɤɚɤ ɨɛɨɛɳɟɧɧɭɸ ɮɨɪɦɭ ɬɟɨɪɢɢ ɮɚɡɨɜɵɯ ɩɟɪɟɯɨɞɨɜ 
Ƚɢɧɡɛɭɪɝɚ-Ʌɚɧɞɚɭ Д2Ж. Ɉɞɧɚɤɨ ɞɥɹ ɨɰɟɧɤɢ ɫɨɫɬɚɜɨɜ ɫɨɫɭɳɟɫɬɜɭɸɳɢɯ ɮɚɡ ɢ ɨɩɢɫɚɧɢɹ 
ɜɨɡɦɨɠɧɵɯ ɮɚɡɨɜɵɯ ɩɟɪɟɯɨɞɨɜ ɜ ɦɧɨɝɨɤɨɦɩɨɧɟɧɬɧɵɯ ɫɢɫɬɟɦɚɯ ɧɟɨɛɯɨɞɢɦɨ 
ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɩɨɞɯɨɞɨɜ, ɩɨɡɜɨɥɹɸɳɢɯ ɚɧɚɥɢɡɢɪɨɜɚɬɶ ɨɫɨɛɟɧɧɨɫɬɢ ɩɨɬɟɧɰɢɚɥɶɧɵɯ 
ɮɭɧɤɰɢɣ ɧɟɫɤɨɥɶɤɢɯ ɩɚɪɚɦɟɬɪɨɜ ɩɨɪɹɞɤɚ.  

ɐɟɥɶ ɪɚɛɨɬɵ 

ɐɟɥɶɸ ɪɚɛɨɬɵ ɹɜɥɹɟɬɫɹ ɪɚɡɪɚɛɨɬɤɚ ɦɟɬɨɞɨɜ ɪɚɫɱɟɬɚ ɢ ɚɧɚɥɢɡɚ ɜɵɫɲɢɯ 
ɩɪɨɢɡɜɨɞɧɵɯ ɩɨɬɟɧɰɢɚɥɶɧɵɯ ɮɭɧɤɰɢɣ ɧɟɫɤɨɥɶɤɢɯ ɩɚɪɚɦɟɬɪɨɜ ɩɨɪɹɞɤɚ ɜ ɪɚɦɤɚɯ 
ɬɟɪɦɨɞɢɧɚɦɢɱɟɫɤɨɝɨ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɮɚɡɨɜɵɯ ɪɚɜɧɨɜɟɫɢɣ ɜ ɱɟɬɵɪɟɯɤɨɦɩɨɧɟɧɬɧɵɯ 
ɬɜɟɪɞɵɯ ɪɚɫɬɜɨɪɚɯ ɧɚ ɨɫɧɨɜɟ ɩɨɥɨɠɟɧɢɣ ɬɟɨɪɢɢ ɛɢɮɭɪɤɚɰɢɣ ɢ ɬɟɨɪɢɢ ɤɚɬɚɫɬɪɨɮ.  

ȼ ɤɚɱɟɫɬɜɟ ɨɛɴɟɤɬɚ ɢɫɫɥɟɞɨɜɚɧɢɹ ɛɵɥɢ ɜɵɛɪɚɧɵ ɱɟɬɵɪёɯɤɨɦɩɨɧɟɧɬɧɵɟ ɬɜёɪɞɵɟ 
ɪɚɫɬɜɨɪɵ ɫɨ ɫɦɟɲɟɧɢɟɦ ɚɬɨɦɨɜ ɜ ɞɜɭɯ ɩɨɞɪɟɲёɬɤɚɯ ɜɢɞɚ ввбб DCBA  11 . Ɉɫɧɨɜɵɜɚɹɫɶ ɧɚ 
ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɨɦ ɬɨɩɨɥɨɝɢɱɟɫɤɨɦ ɩɨɞɯɨɞɟ, ɨɫɧɨɜɧɵɟ ɩɪɢɧɰɢɩɵ ɤɨɬɨɪɨɝɨ ɢɡɥɨɠɟɧɵ 
ɜ ɪɚɛɨɬɟ Д2Ж, ɦɨɠɧɨ ɩɨɫɬɪɨɢɬɶ ɦɨɞɟɥɢ ɩɪɨɰɟɫɫɚ ɮɨɪɦɢɪɨɜɚɧɢɹ ɤɪɢɬɢɱɟɫɤɢɯ 
ɩɪɨɫɬɪɚɧɫɬɜ ɢ ɩɪɨɫɬɪɚɧɫɬɜ ɫɨɫɭɳɟɫɬɜɨɜɚɧɢɹ ɮɚɡ ɜ ɦɧɨɝɨɤɨɦɩɨɧɟɧɬɧɵɯ ɢ ɦɧɨɝɨɮɚɡɧɵɯ 
ɫɢɫɬɟɦɚɯ. ɉɪɨɫɬɪɚɧɫɬɜɨ ɫɨɫɭɳɟɫɬɜɨɜɚɧɢɹ ɮɚɡ ɜɨɡɧɢɤɚɟɬ, ɤɨɝɞɚ ɨɞɧɨ ɫɬɚɛɢɥɶɧɨɟ 
ɫɨɫɬɨɹɧɢɟ ɫɨɫɭɳɟɫɬɜɭɟɬ ɫ ɞɪɭɝɢɦ ɫɬɚɛɢɥɶɧɵɦ ɫɨɫɬɨɹɧɢɟɦ. ɉɨɹɜɥɟɧɢɟ ɩɨɞɨɛɧɨɝɨ 
ɩɪɨɫɬɪɚɧɫɬɜɚ ɟɫɬɶ ɮɚɡɨɜɵɣ ɩɟɪɟɯɨɞ ɩɟɪɜɨɝɨ ɪɨɞɚ, ɨɩɪɟɞɟɥɹɟɦɵɣ ɩɪɢɧɰɢɩɨɦ 
Ɇɚɤɫɜɟɥɥɚ, ɤɨɝɞɚ ɞɜɚ (ɢɥɢ ɛɨɥɟɟ) ɝɥɨɛɚɥɶɧɵɯ ɦɢɧɢɦɭɦɚ ɩɨɬɟɧɰɢɚɥɶɧɨɣ ɮɭɧɤɰɢɢ 
ɢɦɟɸɬ ɨɞɢɧɚɤɨɜɭɸ ɝɥɭɛɢɧɭ. ȼ ɧɟɤɨɬɨɪɵɯ ɬɨɱɤɚɯ ɢɡɭɱɚɟɦɨɝɨ ɩɪɨɫɬɪɚɧɫɬɜɚ ɫɬɚɛɢɥɶɧɚɹ 
ɮɚɡɚ ɦɨɠɟɬ ɫɬɚɧɨɜɢɬɶɫɹ ɧɟɫɬɚɛɢɥɶɧɨɣ, ɨɛɪɚɡɭɹ ɛɢɮɭɪɤɚɰɢɨɧɧɨɟ ɩɨɞɩɪɨɫɬɪɚɧɫɬɜɨ. Ⱦɜɟ 
ɮɚɡɵ ɜ ɧɟɤɨɬɨɪɨɣ ɨɛɥɚɫɬɢ ɦɨɝɭɬ ɛɵɬɶ ɢɞɟɧɬɢɱɧɵɦɢ ɩɪɢ ɧɟɤɨɬɨɪɵɯ ɡɧɚɱɟɧɢɹ ɩɚɪɚɦɟɬɪɚ 
ɩɨɪɹɞɤɚ, ɨɛɪɚɡɭɹ ɤɪɢɬɢɱɟɫɤɨɟ ɩɪɨɫɬɪɚɧɫɬɜɨ ɩɨɪɹɞɤɚ 2. ɉɪɢ ɧɚɥɢɱɢɢ ɬɪɟɯ ɢɥɢ ɱɟɬɵɪɟɯ 
ɢɞɟɧɬɢɱɧɵɯ ɮɚɡ ɨɛɪɚɡɭɸɬɫɹ ɤɪɢɬɢɱɟɫɤɢɟ ɩɪɨɫɬɪɚɧɫɬɜɚ ɩɨɪɹɞɤɚ 3 ɢɥɢ 4 ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. 
ɍɫɥɨɜɢɟ ɫɭɳɟɫɬɜɨɜɚɧɢɹ ɫɬɚɛɢɥɶɧɵɯ ɮɚɡ ɜ ɷɬɨɦ ɫɥɭɱɚɟ ɢɦɟɸɬ ɜɢɞ Д2Ж:  
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Ɉɛɥɚɫɬɶ ɧɟɫɬɚɛɢɥɶɧɨɫɬɢ ɢɥɢ ɛɢɮɭɪɤɚɰɢɨɧɧɨɟ ɩɪɨɫɬɪɚɧɫɬɜɨ: 
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ɍɫɥɨɜɢɟ ɫɭɳɟɫɬɜɨɜɚɧɢɹ ɤɪɢɬɢɱɟɫɤɨɝɨ ɩɪɨɫɬɪɚɧɫɬɜɚ ɜɬɨɪɨɝɨ ɩɨɪɹɞɤɚ: 
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ɍɫɥɨɜɢɟ ɫɭɳɟɫɬɜɨɜɚɧɢɹ ɤɪɢɬɢɱɟɫɤɨɝɨ ɩɪɨɫɬɪɚɧɫɬɜɚ ɬɪɟɬɶɟɝɨ ɩɨɪɹɞɤɚ: 
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ɍɫɥɨɜɢɟ ɫɭɳɟɫɬɜɨɜɚɧɢɹ ɤɪɢɬɢɱɟɫɤɨɝɨ ɩɪɨɫɬɪɚɧɫɬɜɚ ɱɟɬɜɟɪɬɨɝɨ ɩɨɪɹɞɤɚ: 
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ɂɡɥɨɠɟɧɢɟ ɨɫɧɨɜɧɨɝɨ ɦɚɬɟɪɢɚɥɚ 

Ɉɛɨɛɳɟɧɢɟ ɭɫɥɨɜɢɣ (1-5) ɧɚ ɫɥɭɱɚɣ Ц -ɦɟɪɧɨɝɨ ɤɨɧɰɟɧɬɪɚɰɢɨɧɧɨɝɨ ɩɪɨɫɬɪɚɧɫɬɜɚ 
ɩɨɡɜɨɥɹɟɬ ɩɪɨɜɨɞɢɬɶ ɚɧɚɥɢɡ ɜɨɡɦɨɠɧɵɯ ɤɪɢɬɢɱɟɫɤɢɯ ɩɪɨɫɬɪɚɧɫɬɜ ɢ ɩɪɨɫɬɪɚɧɫɬɜ 
ɫɨɫɭɳɟɫɬɜɨɜɚɧɢɹ ɮɚɡ ɜ ɦɧɨɝɨɤɨɦɩɨɧɟɧɬɧɵɯ ɬɜɟɪɞɵɯ ɮɚɡɚɯ ɧɚ ɨɫɧɨɜɟ ɢɫɫɥɟɞɨɜɚɧɢɹ 
ɜɵɫɲɢɯ ɩɪɨɢɡɜɨɞɧɵɯ ɩɨɬɟɧɰɢɚɥɶɧɨɣ ɷɧɟɪɝɢɢ ɫɢɫɬɟɦɵ ɩɨ ɩɚɪɚɦɟɬɪɚɦ ɩɨɪɹɞɤɚ Тб . Ȼɵɥ 
ɩɪɨɜɟɞɟɧ ɚɧɚɥɢɡ ɫɭɳɟɫɬɜɭɸɳɢɯ ɩɪɢɧɰɢɩɨɜ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɦɧɨɝɨɦɟɪɧɵɯ ɦɚɬɪɢɰ ɢ 
ɩɨɥɭɱɟɧɢɹ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɦɚɬɪɢɱɧɵɯ ɩɪɨɢɡɜɨɞɧɵɯ Д4Ж. Ɍɚɤɠɟ ɛɵɥɚ ɪɚɫɫɦɨɬɪɟɧɚ 
ɜɨɡɦɨɠɧɨɫɬɶ ɪɚɡɥɨɠɟɧɢɹ ɜ ɦɧɨɝɨɦɟɪɧɵɣ ɪɹɞ Ɍɟɣɥɨɪɚ ɫɜɨɛɨɞɧɨɣ ɷɧɟɪɝɢɢ 
ɦɧɨɝɨɤɨɦɩɨɧɟɧɬɧɵɯ ɫɢɫɬɟɦ. ȼɵɫɲɢɟ ɩɪɨɢɡɜɨɞɧɵɟ ɫɜɨɛɨɞɧɨɣ ɷɧɟɪɝɢɢ, ɫ ɬɪɟɬɶɟɣ ɩɨ 
ɜɨɫɶɦɭɸ ɜɤɥɸɱɢɬɟɥɶɧɨ, ɩɨ ɤɨɧɰɟɧɬɪɚɰɢɨɧɧɵɦ ɩɚɪɚɦɟɬɪɚɦ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɣ 
ɱɟɬɵɪɟɯɤɨɦɩɨɧɟɧɬɧɨɣ ɫɢɫɬɟɦɵ ɛɵɥɢ ɩɨɥɭɱɟɧɵ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɦɚɬɪɢɱɧɨ-ɜɟɤɬɨɪɧɨɝɨ 
ɞɢɮɮɟɪɟɧɰɢɪɨɜɚɧɢɹ ɦɧɨɝɨɦɟɪɧɵɯ ɫɢɫɬɟɦ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɦɟɬɨɞɚ ɩɪɹɦɵɯ ɫɭɦɦ Д5Ж.  

ɉɪɨɰɟɫɫ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɮɨɪɦɢɪɨɜɚɧɢɹ ɤɪɢɬɢɱɟɫɤɢɯ ɩɪɨɫɬɪɚɧɫɬɜ ɞɥɹ ɨɩɢɫɚɧɢɹ 
ɫɜɨɛɨɞɧɨɣ ɷɧɟɪɝɢɢ ɢɫɫɥɟɞɭɟɦɨɣ ɫɢɫɬɟɦɵ ɞɨɩɭɫɤɚɟɬ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɪɚɡɥɢɱɧɵɯ 
ɬɟɪɦɨɞɢɧɚɦɢɱɟɫɤɢɯ ɦɨɞɟɥɟɣ. ɑɟɬɵɪёɯɤɨɦɩɨɧɟɧɬɧɵɟ ɬɜёɪɞɵɟ ɪɚɫɬɜɨɪɵ ɜɢɞɚ 

ввбб DCBA  11  ɫɨ ɫɦɟɲɟɧɢɟɦ ɚɬɨɦɨɜ, ɤɚɤ ɜ ɤɚɬɢɨɧɧɨɣ, ɬɚɤ ɢ ɜ ɚɧɢɨɧɧɨɣ ɩɨɞɪɟɲёɬɤɚɯ 
ɩɪɟɞɫɬɚɜɥɹɸɬɫɹ ɤɚɤ ɫɦɟɫɶ ɱɟɬɵɪёɯ ɝɢɩɨɬɟɬɢɱɟɫɤɢɯ ɛɢɧɚɪɧɵɯ ɫɨɟɞɢɧɟɧɢɣ ɫ 
ɤɨɧɰɟɧɬɪɚɰɢɹɦɢ ТУБ . ɋɜɨɛɨɞɧɚɹ ɷɧɟɪɝɢɹ ),,,( BDADBCAC ББББGG   ɬɚɤɨɝɨ ɬɜɟɪɞɨɝɨ 
ɪɚɫɬɜɨɪɚ ɛɭɞɟɬ ɹɜɥɹɬɶɫɹ ɮɭɧɤɰɢɟɣ ɱɟɬɵɪɟɯ ɤɨɧɰɟɧɬɪɚɰɢɨɧɧɵɯ ɩɚɪɚɦɟɬɪɨɜ 

BDADBCAC ББББ ,,, , ɚ ɦɚɬɪɢɰɚ ɜɬɨɪɵɯ ɩɪɨɢɡɜɨɞɧɵɯ ɫɜɨɛɨɞɧɨɣ ɷɧɟɪɝɢɢ ɩɨ ɷɬɢɦ 
ɩɚɪɚɦɟɬɪɚɦ ɛɭɞɟɬ ɢɦɟɬɶ ɪɚɡɦɟɪɧɨɫɬɶ 44 . ȼ ɪɚɦɤɚɯ ɦɨɞɟɥɢ ɫɬɪɨɝɨ ɪɟɝɭɥɹɪɧɨɝɨ 
ɪɚɫɬɜɨɪɚ, ɢɫɩɨɥɶɡɨɜɚɧɧɨɣ ɜ ɞɚɧɧɨɣ ɪɚɛɨɬɟ, ɜ ɤɨɬɨɪɨɣ ɩɪɟɞɩɨɥɚɝɚɟɬɫɹ ɫɥɭɱɚɣɧɨɟ 
ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɪɚɡɧɨɪɨɞɧɵɯ ɚɬɨɦɨɜ ɩɨ ɭɡɥɚɦ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɩɨɞɪɟɲɟɬɨɤ, 
ɜɵɪɚɠɟɧɢɹ ɞɥɹ ɤɨɧɰɟɧɬɪɚɰɢɣ ɛɢɧɚɪɧɵɯ ɤɨɦɩɨɧɟɧɬɨɜ, ɡɚɩɢɫɚɧɧɵɯ ɱɟɪɟɡ 
ɤɨɧɰɟɧɬɪɚɰɢɨɧɧɵɟ ɩɚɪɚɦɟɬɪɵ б  ɢ в , ɢɦɟɸɬ ɜɢɞ Д3Ж:  

.),1(,)1(),1)(1( бвБвбБвбБвбБ BDBCADAC   (6) 

Ɉɩɪɟɞɟɥɟɧɢɟ ɜɵɫɲɢɯ ɩɪɨɢɡɜɨɞɧɵɯ ɫɜɨɛɨɞɧɨɣ ɷɧɟɪɝɢɢ ɫɢɫɬɟɦɵ ɜ 
ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɦ ɫɥɭɱɚɟ ɚɧɚɥɢɡɚ ɜɨɡɦɨɠɧɨɫɬɢ ɫɭɳɟɫɬɜɨɜɚɧɢɹ ɤɪɢɬɢɱɟɫɤɢɯ 
ɩɨɞɩɪɨɫɬɪɚɧɫɬɜ ɩɪɨɜɨɞɢɥɨɫɶ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ. ȼ ɪɚɛɨɬɟ ɜ ɤɚɱɟɫɬɜɟ ɧɚɱɚɥɶɧɵɯ 
ɫɨɨɬɧɨɲɟɧɢɣ ɛɵɥɢ ɢɫɩɨɥɶɡɨɜɚɧɵ ɫɢɦɜɨɥɶɧɵɟ ɷɥɟɦɟɧɬɵ ɦɚɬɪɢɰɵ ɜɬɨɪɵɯ ɩɪɨɢɡɜɨɞɧɵɯ 
ɫɜɨɛɨɞɧɨɣ ɷɧɟɪɝɢɢ ɬɜɟɪɞɨɝɨ ɪɚɫɬɜɨɪɚ ɜɢɞɚ ввбб DCBA  11 , ɨɛɭɫɥɨɜɥɟɧɧɨɣ ɷɮɮɟɤɬɚɦɢ 
ɫɦɟɲɟɧɢɹ ɩɨ ɤɨɧɰɟɧɬɪɚɰɢɹɦ ТУБ , ɩɨɥɭɱɟɧɧɵɟ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɦɨɞɟɥɢ ɪɟɝɭɥɹɪɧɨɝɨ 
ɪɚɫɬɜɨɪɚ Д7Ж. Ⱦɥɹ ɩɨɥɭɱɟɧɢɹ ɬɪɟɬɶɟɣ ɩɪɨɢɡɜɨɞɧɨɣ ɮɭɧɤɰɢɢ Ц  ɚɪɝɭɦɟɧɬɨɜ ɛɵɥɢ 
ɢɫɩɨɥɶɡɨɜɚɧɵ ɩɪɨɢɡɜɟɞɟɧɢɹ Ʉɪɨɧɢɤɟɪɚ ɦɚɬɪɢɰɵ ɜɬɨɪɵɯ ɩɪɨɢɡɜɨɞɧɵɯ ɫɜɨɛɨɞɧɨɣ 
ɷɧɟɪɝɢɢ ɧɚ ɨɩɟɪɚɬɨɪɵ ɞɢɮɮɟɪɟɧɰɢɪɨɜɚɧɢɹ ɩɨ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦ ɚɪɝɭɦɟɧɬɚɦ Д6Ж. Ⱦɚɥɟɟ, 
ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɦɟɬɨɞɚ ɩɪɹɦɵɯ ɫɭɦɦ ɩɨɥɭɱɚɥɢ ɛɥɨɱɧɵɟ ɦɚɬɪɢɰɵ ɩɨɥɧɨɣ ɬɪɟɬɶɟɣ 
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ɩɪɨɢɡɜɨɞɧɨɣ, ɫɨɞɟɪɠɚɳɟɣ Ц  ɛɥɨɤɨɜ ɱɚɫɬɧɵɯ ɩɪɨɢɡɜɨɞɧɵɯ ɪɚɡɦɟɪɨɦ ЦЦ . 
ɉɨɥɭɱɟɧɢɟ ɩɪɨɢɡɜɨɞɧɵɯ ɫɜɨɛɨɞɧɨɣ ɷɧɟɪɝɢɢ ɦɧɨɝɨɤɨɦɩɨɧɟɧɬɧɨɣ ɫɢɫɬɟɦɵ ɜɵɫɲɢɯ 
ɩɨɪɹɞɤɨɜ ɩɪɨɜɨɞɢɥɨɫɶ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɚɧɚɥɨɝɢɱɧɨɝɨ ɚɥɝɨɪɢɬɦɚ. 

Ɋɟɡɭɥɶɬɚɬɵ 

ɋɢɦɜɨɥɶɧɨɟ ɞɢɮɮɟɪɟɧɰɢɪɨɜɚɧɢɟ ɞɥɹ ɩɨɥɭɱɟɧɢɹ ɚɧɚɥɢɬɢɱɟɫɤɢɯ ɜɵɪɚɠɟɧɢɣ ɞɥɹ 
ɱɚɫɬɧɵɯ ɢ ɩɨɥɧɵɯ ɜɵɫɲɢɯ ɩɪɨɢɡɜɨɞɧɵɯ ɩɭɬɟɦ ɢ ɱɢɫɥɟɧɧɵɟ ɜɵɱɢɫɥɟɧɢɹ ɩɪɨɢɡɜɨɞɧɵɯ 
ɜɵɩɨɥɧɹɥɢɫɶ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɫɢɫɬɟɦɵ ɤɨɦɩɶɸɬɟɪɧɨɣ ɦɚɬɟɦɚɬɢɤɢ MКбТЦК Д8Ж. 
ɉɨɥɭɱɟɧɧɵɟ ɜ ɪɚɛɨɬɟ ɚɧɚɥɢɬɢɱɟɫɤɢɟ ɜɵɪɚɠɟɧɢɹ ɞɥɹ ɩɨɥɧɵɯ ɩɪɨɢɡɜɨɞɧɵɯ ɫɜɨɛɨɞɧɨɣ 
ɷɧɟɪɝɢɢ Ƚɢɛɛɫɚ ɱɟɬɵɪɟɯɤɨɦɩɨɧɟɧɬɧɵɯ ɝɨɦɨɝɟɧɧɵɯ ɬɜɟɪɞɵɯ ɪɚɫɬɜɨɪɨɜ ɬɢɩɚ 

ввбб DCBA  11 , ɩɨɡɜɨɥɢɥɢ ɱɢɫɥɟɧɧɨ ɨɩɪɟɞɟɥɢɬɶ ɩɨɥɨɠɟɧɢɹ ɨɛɥɚɫɬɟɣ ɫɭɳɟɫɬɜɨɜɚɧɢɹ 
ɩɪɨɢɡɜɨɞɧɵɯ ɢ ɧɭɥɟɜɵɯ ɤɨɧɬɭɪɨɜ ɩɪɨɢɡɜɨɞɧɵɯ ɫɨ ɜɬɨɪɨɣ ɩɨ ɜɨɫɶɦɭɸ ɜɤɥɸɱɢɬɟɥɶɧɨ ɧɚ 
ɫɟɱɟɧɢɢ ɫɭɳɟɫɬɜɨɜɚɧɢɹ ɬɜɟɪɞɵɯ ɪɚɫɬɜɨɪɨɜ ɞɢɚɝɪɚɦɦɵ ɫɨɫɬɨɹɧɢɹ ɢɫɫɥɟɞɭɟɦɨɣ ɫɢɫɬɟɦɵ 

ввбб PAsGКIn  11  ɞɥɹ ɞɢɚɩɚɡɨɧɚ ɬɟɦɩɟɪɚɬɭɪ 773Ʉ-1023Ʉ. Ɍɟɪɦɨɞɢɧɚɦɢɱɟɫɤɢɟ ɩɚɪɚɦɟɬɪɵ, 
ɢɫɩɨɥɶɡɨɜɚɧɧɵɟ ɜ ɪɚɫɱɟɬɚɯ, ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 1.  

 
Ɍɚɛɥɢɰɚ 1. 

ɉɚɪɚɦɟɬɪɵ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɜ ɬɜɟɪɞɨɣ ɮɚɡɟ ɞɥɹ ɤɜɚɡɢɛɢɧɚɪɧɵɯ ɫɢɫɬɟɦ 
 

 
Ⱦɚɥɟɟ ɧɚ ɨɫɧɨɜɟ ɩɪɨɜɟɞɟɧɧɵɯ ɜɵɱɢɫɥɟɧɢɣ ɛɵɥɢ ɩɨɫɬɪɨɟɧɵ ɤɨɧɬɭɪɚ ɨɛɥɚɫɬɟɣ 

ɫɨɫɭɳɟɫɬɜɨɜɚɧɢɹ ɮɚɡ ɩɨɪɹɞɤɨɜ ɞɜɚ, ɬɪɢ ɢ ɱɟɬɵɪɟ ɧɚ ɫɟɱɟɧɢɢ ɫɭɳɟɫɬɜɨɜɚɧɢɹ ɬɜɟɪɞɵɯ 
ɪɚɫɬɜɨɪɨɜ ɞɢɚɝɪɚɦɦɵ ɫɨɫɬɨɹɧɢɹ ɢɫɫɥɟɞɭɟɦɨɣ ɫɢɫɬɟɦɵ ɞɥɹ ɪɚɡɥɢɱɧɵɯ ɬɟɦɩɟɪɚɬɭɪ. ɇɚ 
ɪɢɫɭɧɤɚɯ 1-4 ɩɪɟɞɫɬɚɜɥɟɧɵ ɩɨɥɭɱɟɧɧɵɟ ɪɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɩɨɥɨɠɟɧɢɹ ɧɭɥɟɜɵɯ 
ɤɨɧɬɭɪɨɜ ɩɪɨɢɡɜɨɞɧɵɯ ɫɜɨɛɨɞɧɨɣ ɷɧɟɪɝɢɢ Ƚɢɛɛɫɚ ɚɧɚɥɢɡɢɪɭɟɦɨɣ ɫɢɫɬɟɦɵ ɩɨ 
ɤɨɧɰɟɧɬɪɚɰɢɨɧɧɵɦ ɩɚɪɚɦɟɬɪɚɦ, ɧɚɱɢɧɚɹ ɫɨ ɜɬɨɪɨɣ ɩɪɨɢɡɜɨɞɧɨɣ ɢ ɩɨ ɜɨɫɶɦɭɸ 
ɩɪɨɢɡɜɨɞɧɭɸ ɜɤɥɸɱɢɬɟɥɶɧɨ ɜɤɥɸɱɢɬɟɥɶɧɨ ɞɥɹ ɬɟɦɩɟɪɚɬɭɪɵ 773 Ʉ. Ɍɟɦɧɵɦ ɰɜɟɬɨɦ 
ɩɨɤɚɡɚɧɚ ɨɛɥɚɫɬɶ ɨɬɪɢɰɚɬɟɥɶɧɵɯ ɡɧɚɱɟɧɢɣ ɩɪɨɢɡɜɨɞɧɨɣ. ɋɜɟɬɥɵɦ ɰɜɟɬɨɦ ɩɨɤɚɡɚɧɚ 
ɨɛɥɚɫɬɶ ɩɨɥɨɠɢɬɟɥɶɧɵɯ ɡɧɚɱɟɧɢɣ ɩɪɨɢɡɜɨɞɧɨɣ. Ɍɚɤɠɟ ɩɨɤɚɡɚɧɵ ɥɢɧɢɢ ɢɡɨɩɟɪɢɨɞɧɵɯ 
ɫɨɫɬɚɜɨɜ ɤ ɩɨɞɥɨɠɤɚɦ ɢɡ GКAs  ɢ InP  ɢ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɟ ɫɨɫɬɚɜɵ ɷɩɢɬɚɤɫɢɚɥɶɧɵɯ 
ɫɥɨɟɜ ввбб PAsGКIn  11 , ɜ ɤɨɬɨɪɵɯ ɧɚɛɥɸɞɚɥɨɫɶ ɮɨɪɦɢɪɨɜɚɧɢɟ ɩɟɪɢɨɞɢɱɟɫɤɢɯ 
ɦɨɞɭɥɢɪɭɟɦɵɯ ɫɬɪɭɤɬɭɪ, ɩɨɥɭɱɟɧɧɵɯ ɫ ɩɨɦɨɳɶɸ ɠɢɞɤɨɮɚɡɧɨɣ ɷɩɢɬɚɤɫɢɢ ɧɚ 
ɩɨɞɥɨɠɤɚɯ ɢɡ InP  Д10,11Ж ɢ ɧɚ ɩɨɞɥɨɠɤɚɯ ɢɡ GКAs  Д12,13Ж ɢ ɩɨɥɭɱɟɧɧɵɯ ɫ ɩɨɦɨɳɶɸ 
ɝɚɡɨɬɪɚɧɫɩɨɪɬɧɨɣ ɷɩɢɬɚɤɫɢɢ ɧɚ ɩɨɞɥɨɠɤɚɯ ɢɡ InP  Д14Ж. ȼ ɷɬɢɯ ɪɚɛɨɬɚɯ ɨɩɢɫɚɧɵ ɫɥɭɱɚɢ 
ɨɛɪɚɡɨɜɚɧɢɹ ɫɬɪɭɤɬɭɪ ɫ ɩɪɨɫɬɨɣ ɨɞɧɨɦɟɪɧɨɣ ɦɨɞɭɥɹɰɢɢ Д10,11Ж, ɬɚɤ ɢ ɫɥɨɠɧɨɣ 
ɦɨɞɭɥɹɰɢɢ ɫɨɫɬɚɜɚ, ɬɚɤɢɯ ɤɚɤ ɧɚɥɢɱɢɟ ɞɜɭɯ ɪɚɡɥɢɱɧɵɯ ɞɥɢɧ ɤɨɧɰɟɧɬɪɚɰɢɨɧɧɵɯ ɜɨɥɧ ɜ 
ɪɚɡɥɢɱɧɵɯ ɤɪɢɫɬɚɥɥɨɝɪɚɮɢɱɟɫɤɢɯ ɧɚɩɪɚɜɥɟɧɢɹɯ Д11Ж, ɢ ɮɨɪɦɢɪɨɜɚɧɢɟ ɫɢɫɬɟɦɵ 
ɱɟɪɟɞɭɸɳɢɯɫɹ ɞɨɦɟɧɨɜ ɬɜɟɪɞɨɝɨ ɪɚɫɬɜɨɪɚ ɞɜɭɯ ɪɚɡɥɢɱɧɵɯ ɫɨɫɬɚɜɨɜ Д12,13Ж. ȼ ɪɚɛɨɬɟ 
Д14Ж ɩɪɢɜɟɞɟɧɵ ɪɟɡɭɥɶɬɚɬɵ ɢɫɫɥɟɞɨɜɚɧɢɹ ɫɬɪɭɤɬɭɪɵ ɷɩɢɬɚɤɫɢɚɥɶɧɵɯ ɫɥɨɟɜ 

ввбб PAsGКIn  11 , ɩɨɥɭɱɟɧɧɵɯ ɨɫɚɠɞɟɧɢɟɦ ɢɡ ɝɚɡɨɜɨɣ ɮɚɡɵ ɧɚ ɩɨɞɥɨɠɤɚɯ ɢɡ InP  ɩɪɢ 
ɬɟɦɩɟɪɚɬɭɪɟ 973 Ʉ. Ɉɛɪɚɡɨɜɚɧɢɟ ɤɜɚɡɢɩɟɪɢɨɞɢɱɟɫɤɢɯ ɫɬɪɭɤɬɭɪ ɤɨɧɰɟɧɬɪɚɰɢɣ ɫɨɫɬɚɜɚ ɫ 
ɞɥɢɧɨɣ ɜɨɥɧɵ ɦɨɞɭɥɹɰɢɢ ɨɬ 10-20 ɧɦ ɜɞɨɥɶ ɧɚɩɪɚɜɥɟɧɢɹ  011  ɞɨ 80 ɧɦ ɜɞɨɥɶ 
ɧɚɩɪɚɜɥɟɧɢɹ  100  ɧɚɛɥɸɞɚɥɨɫɶ ɞɥɹ ɞɢɚɩɚɡɨɧɨɜ ɤɨɧɰɟɧɬɪɚɰɢɣ ɩɨɥɭɱɚɟɦɵɯ ɬɜɟɪɞɵɯ 

Ʉɜɚɡɢɛɢɧɚɪɧɚɹ ɫɢɫɬɟɦɚ ɉɚɪɚɦɟɬɪ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ 5
УФТУ , Ⱦɠ/ɦɨɥɶ, Д9Ж 

GКP  - InP  14665  
GКAs  - InAs  12570  
GКP  – GКAs  1676 
InP  - InAs  1676 
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ɪɚɫɬɜɨɪɨɜ 53.02.0  б  ɢ 137.0  в . ȼ ɪɟɡɭɥɶɬɚɬɟ ɩɪɨɜɟɞɟɧɢɹ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ 
ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ ɛɵɥɨ ɩɨɤɚɡɚɧɨ, ɱɬɨ ɷɬɢ ɦɨɞɭɥɹɰɢɢ ɫɨɫɬɚɜɚ ɧɟ 
ɹɜɥɹɸɬɫɹ ɫɥɟɞɫɬɜɢɟɦ ɧɟɭɫɬɨɣɱɢɜɨɫɬɢ ɩɪɨɰɟɫɫɚ ɪɨɫɬɚ Д13Ж. Ɍɚɤɠɟ ɛɵɥɨ ɩɨɤɚɡɚɧɨ, ɱɬɨ 
ɭɫɥɨɜɢɹ ɪɨɫɬɚ ɷɩɢɬɚɤɫɢɚɥɶɧɵɯ ɫɥɨɟɜ ɧɟ ɜɥɢɹɸɬ ɧɚ ɩɟɪɢɨɞ ɦɨɞɭɥɹɰɢɢ ɫɨɫɬɚɜɚ Д10Ж. 

 

Ɋɢɫ.1. ɋɟɱɟɧɢɟ ɫɭɳɟɫɬɜɨɜɚɧɢɹ ɬɜɟɪɞɵɯ ɪɚɫɬɜɨɪɨɜ ɞɢɚɝɪɚɦɦɵ ɫɨɫɬɨɹɧɢɹ ɫɢɫɬɟɦɵ 
PAsGКIn  . ɉɪɢɜɟɞɟɧɵ ɪɟɡɭɥɶɬɚɬɵ ɱɢɫɥɟɧɧɵɯ ɪɚɫɱɟɬɨɜ ɜɬɨɪɨɣ ɩɪɨɢɡɜɨɞɧɨɣ 

ɫɜɨɛɨɞɧɨɣ ɷɧɟɪɝɢɢ ɫɢɫɬɟɦɵ 
 

  

ɚ ɛ 
Ɋɢɫ.2. ɋɟɱɟɧɢɹ ɫɭɳɟɫɬɜɨɜɚɧɢɹ ɬɜɟɪɞɵɯ ɪɚɫɬɜɨɪɨɜ ɞɢɚɝɪɚɦɦɵ ɫɨɫɬɨɹɧɢɹ ɫɢɫɬɟɦɵ 

PAsGКIn  . Ɋɟɡɭɥɶɬɚɬɵ ɱɢɫɥɟɧɧɵɯ ɪɚɫɱɟɬɨɜ: ɚ  ɬɪɟɬɶɟɣ; ɛ  ɱɟɬɜɟɪɬɨɣ 
ɩɪɨɢɡɜɨɞɧɵɯ ɫɜɨɛɨɞɧɨɣ ɷɧɟɪɝɢɢ ɫɢɫɬɟɦɵ.  

 
ɉɨɥɭɱɟɧɧɵɟ ɜ ɪɚɛɨɬɟ ɩɨɥɨɠɟɧɢɹ ɧɭɥɟɜɵɯ ɤɨɧɬɭɪɨɜ ɞɥɹ ɬɪɟɬɶɟɣ ɢ ɱɟɬɜɟɪɬɨɣ 

ɩɪɨɢɡɜɨɞɧɵɯ ɫɜɨɛɨɞɧɨɣ ɷɧɟɪɝɢɢ ɫɢɫɬɟɦɵ ɩɨ ɤɨɧɰɟɧɬɪɚɰɢɹɦ ɛɢɧɚɪɧɵɯ ɤɨɦɩɨɧɟɧɬɨɜ 
ɞɥɹ ɬɜɟɪɞɨɝɨ ɪɚɫɬɜɨɪɚ ввбб PAsGКIn  11  (Щɢɫ.2) ɩɨɤɚɡɵɜɚɸɬ, ɱɬɨ ɛɨɥɶɲɢɧɫɬɜɨ 
ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ ɬɨɱɟɤ, ɞɥɹ ɤɨɬɨɪɵɯ ɧɚɛɥɸɞɚɟɬɫɹ ɦɨɞɭɥɹɰɢɹ ɫɨɫɬɚɜɚ, ɩɨɩɚɞɚɸɬ ɜ 
ɨɛɥɚɫɬɶ ɨɬɪɢɰɚɬɟɥɶɧɵɯ ɡɧɚɱɟɧɢɣ ɬɪɟɬɶɟɣ ɩɪɨɢɡɜɨɞɧɨɣ ɢ ɧɚɯɨɞɹɬɫɹ ɜ ɨɛɥɚɫɬɢ 
ɩɨɥɨɠɢɬɟɥɶɧɵɯ ɡɧɚɱɟɧɢɣ ɱɟɬɜɟɪɬɨɣ ɩɪɨɢɡɜɨɞɧɨɣ, ɱɬɨ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɜɵɩɨɥɧɟɧɢɸ 
ɭɫɥɨɜɢɣ ɮɨɪɦɢɪɨɜɚɧɢɹ ɩɪɨɫɬɪɚɧɫɬɜ ɫɨɫɭɳɟɫɬɜɨɜɚɧɢɹ ɮɚɡ ɩɨɪɹɞɤɚ ɞɜɚ ɢ ɩɨɡɜɨɥɹɟɬ 
ɩɨɫɬɪɨɢɬɶ ɷɬɢ ɩɪɨɫɬɪɚɧɫɬɜɚ ɧɚ ɫɟɱɟɧɢɢ ɞɢɚɝɪɚɦɦɵ ɫɨɫɬɨɹɧɢɹ.  



Ⱥ.ɂ. Ʉɚɡɚɤɨɜ, Ʌ.Ɍ. Ʉɜɚɬɚɲɢɞɡɟ, Ƚ.ȼ. ɒɚɩɨɜɚɥɨɜ 
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ɚ ɛ 
Ɋɢɫ.3. ɋɟɱɟɧɢɹ ɫɭɳɟɫɬɜɨɜɚɧɢɹ ɬɜɟɪɞɵɯ ɪɚɫɬɜɨɪɨɜ ɞɢɚɝɪɚɦɦɵ ɫɨɫɬɨɹɧɢɹ ɫɢɫɬɟɦɵ 

PAsGКIn  . Ɋɟɡɭɥɶɬɚɬɵ ɱɢɫɥɟɧɧɵɯ ɪɚɫɱɟɬɨɜ: ɚ  ɩɹɬɨɣ; ɛ  ɲɟɫɬɨɣ ɩɪɨɢɡɜɨɞɧɵɯ 
ɫɜɨɛɨɞɧɨɣ ɷɧɟɪɝɢɢ ɫɢɫɬɟɦɵ 
 

ɇɚ ɪɢɫɭɧɤɟ 4 ɩɪɟɞɫɬɚɜɥɟɧɵ ɪɟɡɭɥɶɬɚɬɵ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɨɛɥɚɫɬɟɣ ɧɚ ɫɟɱɟɧɢɢ 
ɫɭɳɟɫɬɜɨɜɚɧɢɹ ɬɜɟɪɞɵɯ ɪɚɫɬɜɨɪɨɜ ɞɢɚɝɪɚɦɦɵ ɫɨɫɬɨɹɧɢɹ ɫɢɫɬɟɦɵ PAsGКIn  , ɝɞɟ 
ɜɨɡɦɨɠɧɨ ɫɨɫɭɳɟɫɬɜɨɜɚɧɢɟ ɞɜɭɯ ɬɜɟɪɞɵɯ ɮɚɡ ɞɥɹ ɪɚɡɥɢɱɧɵɯ ɬɟɦɩɟɪɚɬɭɪ. Ɍɟɦɧɵɦ 
ɰɜɟɬɨɦ ɩɨɤɚɡɚɧɵ ɨɛɥɚɫɬɢ ɜɵɩɨɥɧɟɧɢɹ ɭɫɥɨɜɢɣ ɮɨɪɦɢɪɨɜɚɧɢɹ ɩɪɨɫɬɪɚɧɫɬɜ 
ɫɨɫɭɳɟɫɬɜɨɜɚɧɢɹ ɮɚɡ ɩɨɪɹɞɤɚ ɞɜɚ ɞɥɹ ɬɟɦɩɟɪɚɬɭɪɵ ɚ) 773 Ʉ, ɛ) 1050 Ʉ. ɉɨɤɚɡɚɧɵ 
ɢɡɨɩɟɪɢɨɞɧɵɟ ɥɢɧɢɢ ɞɥɹ ɩɨɞɥɨɠɟɤ ɢɡ GКAs  ɢ InP . Ⱦɥɹ ɩɨɫɬɪɨɟɧɢɹ ɷɬɢɯ ɨɛɥɚɫɬɟɣ 
ɛɵɥɢ ɢɫɩɨɥɶɡɨɜɚɧɵ ɪɟɡɭɥɶɬɚɬɵ ɱɢɫɥɟɧɧɵɯ ɪɚɫɱɟɬɨɜ ɩɪɨɢɡɜɨɞɧɵɯ ɫɨ ɜɬɨɪɨɣ ɩɨ 
ɱɟɬɜɟɪɬɭɸ ɜɤɥɸɱɢɬɟɥɶɧɨ ɫɜɨɛɨɞɧɨɣ ɷɧɟɪɝɢɢ ɫɢɫɬɟɦɵ. Ʉɚɤ ɜɢɞɧɨ ɢɡ ɩɪɢɜɟɞɟɧɧɵɯ 
ɪɢɫɭɧɤɨɜ, ɛɨɥɶɲɢɧɫɬɜɨ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ ɫɨɫɬɚɜɨɜ ɷɩɢɬɚɤɫɢɚɥɶɧɵɯ ɫɥɨɟɜ, 
ɩɨɥɭɱɟɧɧɵɯ ɜ ɪɚɛɨɬɚɯ Д10-14Ж, ɜ ɤɨɬɨɪɵɯ ɧɚɛɥɸɞɚɥɨɫɶ ɨɛɪɚɡɨɜɚɧɢɟ ɦɨɞɭɥɢɪɨɜɚɧɧɵɯ 
ɩɟɪɢɨɞɢɱɟɫɤɢɯ ɫɬɪɭɤɬɭɪ, ɩɨɩɚɞɚɟɬ ɜ ɪɚɫɱɟɬɧɵɟ ɨɛɥɚɫɬɢ ɫɨɫɭɳɟɫɬɜɨɜɚɧɢɹ ɮɚɡ. Ɍɚɤɢɦ 
ɨɛɪɚɡɨɦ, ɩɨɥɭɱɟɧɧɵɟ ɪɟɡɭɥɶɬɚɬɵ ɤɨɦɩɶɸɬɟɪɧɵɯ ɪɚɫɱɟɬɨɜ ɨɛɥɚɫɬɟɣ ɫɨɫɭɳɟɫɬɜɨɜɚɧɢɹ 
ɮɚɡ ɩɨɤɚɡɵɜɚɸɬ ɜɨɡɦɨɠɧɨɫɬɶ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɩɪɟɞɥɨɠɟɧɧɨɝɨ ɩɨɞɯɨɞɚ ɞɥɹ ɨɩɢɫɚɧɢɹ 
ɩɪɨɰɟɫɫɚ ɮɨɪɦɢɪɨɜɚɧɢɹ ɦɨɞɭɥɢɪɨɜɚɧɧɵɯ ɫɬɪɭɤɬɭɪ ɜ ɦɧɨɝɨɤɨɦɩɨɧɟɧɬɧɵɯ ɬɜɟɪɞɵɯ 
ɪɚɫɬɜɨɪɚɯ.  

  

ɚ ɛ 
Ɋɢɫ.4. ɋɟɱɟɧɢɹ ɫɭɳɟɫɬɜɨɜɚɧɢɹ ɬɜɟɪɞɵɯ ɪɚɫɬɜɨɪɨɜ ɞɢɚɝɪɚɦɦɵ ɫɨɫɬɨɹɧɢɹ ɫɢɫɬɟɦɵ 

PAsGКIn  . ɉɨɤɚɡɚɧɵ ɨɛɥɚɫɬɢ ɜɵɩɨɥɧɟɧɢɹ ɭɫɥɨɜɢɣ ɮɨɪɦɢɪɨɜɚɧɢɹ ɩɪɨɫɬɪɚɧɫɬɜ 
ɫɨɫɭɳɟɫɬɜɨɜɚɧɢɹ ɮɚɡ ɩɨɪɹɞɤɚ ɞɜɚ ɢ ɢɡɨɩɟɪɢɨɞɧɵɟ ɥɢɧɢɢ ɞɥɹ ɩɨɞɥɨɠɟɤ ɢɡ GКAs  ɢ InP  
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ȼɵɜɨɞɵ 

ɉɨɥɭɱɟɧɧɵɟ ɪɟɡɭɥɶɬɚɬɵ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɤɪɢɬɢɱɟɫɤɢɯ ɩɪɨɫɬɪɚɧɫɬɜ ɜɨ 
ɦɧɨɝɨɤɨɦɩɨɧɟɧɬɧɵɯ ɫɢɫɬɟɦɚɯ ɧɚ ɨɫɧɨɜɟ ɩɪɟɞɥɨɠɟɧɧɨɝɨ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɨɝɨ 
ɬɨɩɨɥɨɝɢɱɟɫɤɨɝɨ ɩɨɞɯɨɞɚ ɩɨɡɜɨɥɹɸɬ ɨɛɴɹɫɧɢɬɶ ɢɦɟɸɳɢɟɫɹ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɟ ɞɚɧɧɵɟ 
ɩɨ ɫɩɨɧɬɚɧɧɨɦɭ ɮɨɪɦɢɪɨɜɚɧɢɸ ɞɜɭɯɮɚɡɧɵɯ ɦɨɞɭɥɢɪɨɜɚɧɧɵɯ ɫɬɪɭɤɬɭɪ ɜ 
ɷɩɢɬɚɤɫɢɚɥɶɧɵɯ ɫɥɨɹɯ ɬɜɟɪɞɨɝɨ ɪɚɫɬɜɨɪɚ ввбб PAsGКIn  11 . ɉɨɤɚɡɚɧɨ, ɱɬɨ 
ɢɫɩɨɥɶɡɨɜɚɧɧɚɹ ɦɨɞɟɥɶ ɪɟɝɭɥɹɪɧɨɝɨ ɪɚɫɬɜɨɪɚ ɞɥɹ ɫɜɨɛɨɞɧɨɣ ɷɧɟɪɝɢɢ Ƚɢɛɛɫɚ ɬɜɟɪɞɨɝɨ 
ɪɚɫɬɜɨɪɚ ɩɨɡɜɨɥɹɟɬ ɩɪɨɜɨɞɢɬɶ ɞɨɫɬɚɬɨɱɧɨ ɤɨɪɪɟɤɬɧɭɸ ɨɰɟɧɤɭ ɩɨɥɨɠɟɧɢɹ ɩɪɨɫɬɪɚɧɫɬɜ 
ɫɨɫɭɳɟɫɬɜɨɜɚɧɢɹ ɩɨɪɹɞɤɚ 2 ɧɚ ɮɚɡɨɜɵɯ ɞɢɚɝɪɚɦɦɚɯ. ɍɜɟɥɢɱɟɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ ɫɢɫɬɟɦɵ 
ɩɪɢɜɨɞɢɬ ɤ ɭɦɟɧɶɲɟɧɢɸ ɩɨɥɭɱɟɧɧɨɣ ɨɛɥɚɫɬɢ ɫɨɫɭɳɟɫɬɜɨɜɚɧɢɹ ɩɪɨɫɬɪɚɧɫɬɜ. ɂɫɯɨɞɹ ɢɡ 
ɩɨɥɭɱɟɧɧɵɯ ɪɟɡɭɥɶɬɚɬɨɜ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɩɨɥɨɠɟɧɢɹ ɨɛɥɚɫɬɟɣ ɫɨɫɭɳɟɫɬɜɨɜɚɧɢɹ ɮɚɡ 
ɩɨɪɹɞɤɚ 2, ɦɨɠɧɨ ɩɪɟɞɩɨɥɨɠɢɬɶ, ɱɬɨ ɩɪɟɞɥɨɠɟɧɧɚɹ ɦɨɞɟɥɶ ɦɨɠɟɬ ɛɵɬɶ ɢɫɩɨɥɶɡɨɜɚɧɚ 
ɞɥɹ ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ ɩɪɨɫɬɪɚɧɫɬɜɚ ɜɨɡɦɨɠɧɨɝɨ ɨɛɪɚɡɨɜɚɧɢɹ ɩɟɪɢɨɞɢɱɟɫɤɢɯ 
ɦɨɞɭɥɢɪɨɜɚɧɧɵɯ ɫɬɪɭɤɬɭɪ ɧɚ ɮɚɡɨɜɵɯ ɞɢɚɝɪɚɦɦɚɯ ɦɧɨɝɨɤɨɦɩɨɧɟɧɬɧɵɯ ɫɢɫɬɟɦ ɬɚɤɠɟ 
ɞɥɹ ɫɥɭɱɚɟɜ ɞɜɭɯ- ɢ ɬɪɟɯɦɟɪɧɨɣ ɦɨɞɭɥɹɰɢɢ ɫɨɫɬɚɜɚ ɬɜɟɪɞɵɯ ɪɚɫɬɜɨɪɨɜ.  
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