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ɋɢɫɬɟɦɚ ɥɨɝɢɤɢ ɜɪɟɦɟɧɢ ܮ4�ܭ�� ɤɚɤ ɦɧɨɝɢɟ ɞɪɭɝɢɟ ɜɪɟɦɟɧɧɵɟ ɥɨɝɢɤɢ ɜɵɡɵɜɚɟɬ 
ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɣ ɢɧɬɟɪɟɫ ɫɜɨɢɦɢ ɜɵɪɚɡɢɬɟɥɶɧɵɦɢ ɜɨɡɦɨɠɧɨɫɬɹɦɢ. Ɉɞɧɚɤɨ ɞɚɧɧɚɹ 
ɫɢɫɬɟɦɚ ɢɦɟɟɬ ɫɭɳɟɫɬɜɟɧɧɵɟ ɧɟɞɨɫɬɚɬɤɢ, ɨɞɧɢɦ ɢɡ ɤɨɬɨɪɵɯ ɹɜɥɹɟɬɫɹ ɩɪɨɛɥɟɦɚ 
«ɨɫɬɚɧɨɜɤɢ» ɜɵɜɨɞɚ ɜ ɞɚɧɧɨɣ ɫɢɫɬɟɦɟ. ȼ ɤɚɱɟɫɬɜɟ ɪɟɲɟɧɢɹ ɷɬɨɣ ɩɪɨɛɥɟɦɵ 
ɩɪɟɞɥɚɝɚɟɬɫɹ ɢɫɱɢɫɥɟɧɢɟ R-I-Ƚ-ɤɨɧɫɬɪɭɤɰɢɣ, ɤɨɬɨɪɵɟ ɹɜɥɹɸɬɫɹ ɪɚɫɲɢɪɟɧɢɟɦ R-Ƚ-
ɤɨɧɫɬɪɭɤɰɢɣ, ɢɡɥɨɠɟɧɧɵɯ ɜ [2], ɤɨɬɨɪɵɟ ɜ ɫɜɨɸ ɨɱɟɪɟɞɶ ɨɫɧɨɜɵɜɚɸɬɫɹ ɧɚ ɢɞɟɢ ɦɟɬɨɞɚ 
ɦɨɡɚɢɤ. 

Ɇɟɬɨɞ ɦɨɡɚɢɤ ɢɡɥɨɠɟɧ ɜ [1]. Ⱦɥɹ ɞɨɤɚɡɚɬɟɥɶɫɬɜɚ ɜɵɩɨɥɧɢɦɨɫɬɢ ɮɨɪɦɭɥɵ ɩɪɟɞɥɚɝɚɟɬɫɹ 
ɮɢɤɫɢɪɨɜɚɬɶ ɨɬɞɟɥɶɧɵɟ ɮɪɚɝɦɟɧɬɵ ɦɨɞɟɥɢ, ɝɞɟ ɨɧɚ ɩɪɢɧɢɦɚɟɬ ɢɫɬɢɧɧɨɟ ɡɧɚɱɟɧɢɟ. Эɬɢ 
ɮɪɚɝɦɟɧɬɵ ɧɚɡɵɜɚɸɬɫɹ ɦɨɡɚɢɤɚɦɢ. ɇɚɫɵɳɟɧɧɚɹ ɫɨɜɨɤɭɩɧɨɫɬɶ ɬɚɤɢɯ ɦɨɡɚɢɤ ɨɛɪɚɡɭɟɬ 
ɦɨɞɟɥɶ ɞɥɹ ɮɨɪɦɭɥɵ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɦɟɬɨɞ ɦɨɡɚɢɤ ɩɨɡɜɨɥɹɟɬ ɢɡɛɟɠɚɬɶ ɫɬɨɥɤɧɨɜɟɧɢɹ ɫ 
ɛɟɫɤɨɧɟɱɧɵɦɢ ɦɨɞɟɥɹɦɢ ɞɥɹ ɮɨɪɦɭɥ. 

Ɉɛɳɟɢɡɜɟɫɬɧɨ, ɱɬɨ ɩɪɨɛɥɟɦɚ «ɨɫɬɚɧɨɜɤɢ» ɜɨ ɜɪɟɦɟɧɧɨɣ ɥɨɝɢɤɟ ɜɨɡɧɢɤɚɟɬ ɩɨ ɞɜɭɦ 
ɩɪɢɱɢɧɚɦ: (1) ɧɚɥɢɱɢɟ ɰɢɤɥɨɜ ɜɧɭɬɪɢ ɨɞɧɨɣ ɜɟɬɜɢ ɚɧɚɥɢɬɢɱɟɫɤɨɣ ɬɚɛɥɢɰɵ; (2) 
ɜɨɡɦɨɠɧɨɫɬɶ ɛɟɫɤɨɧɟɱɧɨ ɜɟɬɜɥɟɧɢɹ ɜɵɜɨɞɚ. ɉɟɪɜɚɹ ɩɪɢɱɢɧɚ ɥɟɝɤɨ ɭɫɬɪɚɧɹɟɬɫɹ 
ɜɜɟɞɟɧɢɟ ɩɪɨɰɟɞɭɪɵ ɨɬɫɥɟɠɢɜɚɧɢɹ ɞɥɢɧɵ (ɢɥɢ ɫɬɟɩɟɧɢ) ɦɧɨɠɟɫɬɜɚ ɢɧɞɟɤɫɢɪɨɜɚɧɧɵɯ 
ɮɨɪɦɭɥ Ƚ, ɚ ɜɬɨɪɚɹ ɩɪɢɱɢɧɚ ɭɫɬɪɚɧɹɟɬɫɹ ɜɜɟɞɟɧɢɟɦ ɨɝɪɚɧɢɱɟɧɢɹ ɧɚ ɩɪɢɦɟɧɟɧɢɟ ɩɪɚɜɢɥ 
ɪɟɞɭɤɰɢɢ ɤ ɮɨɪɦɭɥɚɦ, ɫɨɞɟɪɠɚɳɢɦ ɦɨɞɚɥɶɧɨɫɬɢ F ɢ P, ɢɡ-ɡɚ ɤɨɬɨɪɵɯ ɢ ɜɨɡɧɢɤɚɟɬ 
ɜɟɬɜɥɟɧɢɟ ɜɵɜɨɞɚ. Иɧɞɟɤɫɵ ɮɨɪɦɭɥ ɩɨɡɜɨɥɹɸɬ ɨɬɫɥɟɠɢɜɚɬɶ ɫ ɤɚɤɢɦ ɦɨɦɟɧɬɨɜ ɜɪɟɦɟɧɢ 
ɫɜɹɡɚɧɚ ɮɨɪɦɭɥɚ. 

Иɫɱɢɫɥɟɧɢɟ R-I-Ƚ-ɤɨɧɫɬɪɭɤɰɢɣ ɤɚɤ ɨɫɨɛɵɣ ɜɢɞ ɚɧɚɥɢɬɢɤɨ-ɬɚɛɥɢɱɧɨɝɨ ɢɫɱɢɫɥɟɧɢɹ 
ɩɨɡɜɨɥɹɟɬ ɪɟɲɚɬɶ ɜɵɲɟɢɡɥɨɠɟɧɧɵɟ ɩɪɨɛɥɟɦɵ. Ɇɧɨɠɟɫɬɜɨ R ɮɢɤɫɢɪɭɟɬ ɧɟɤɨɬɨɪɵɟ 
ɩɚɪɵ ɢɧɞɟɤɫɨɜ, ɜ ɤɨɬɨɪɵɯ ɧɚɛɨɪ ɮɨɪɦɭɥ ɢɡ Ƚ (ɦɧɨɠɟɫɬɜɨ ɢɧɞɟɤɫɢɪɨɜɚɧɧɵɯ ɩɨɞɮɨɪɦɭɥ 
ɢɫɯɨɞɧɨɣ ɮɨɪɦɭɥɵ, ɩɨɫɬɭɩɚɸɳɟɣ ɧɚ ɜɯɨɞ ɜ ɚɧɚɥɢɬɢɱɟɫɤɭɸ ɬɚɛɥɢɰɭ) ɩɪɢɧɢɦɚɟɬ 
ɢɫɬɢɧɧɨɟ ɡɧɚɱɟɧɢɟ. Ɇɧɨɠɟɫɬɜɨ I ɮɢɤɫɢɪɭɟɬ ɩɪɟɮɢɤɫɵ ɦɨɞɚɥɶɧɵɯ ɨɩɟɪɚɬɨɪɨɜ F ɢ P, ɤ 
ɤɨɬɨɪɵɦ ɭɠɟ ɩɪɢɦɟɧɹɥɨɫɶ ɩɪɚɜɢɥɨ ɪɟɞɭɤɰɢɢ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɤɚɠɞɚɹ ɫɬɪɨɤɚ ɜɵɜɨɞɚ 
ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɬɪɨɣɤɭ ɦɧɨɠɟɫɬɜɚ R, I ɢ Ƚ, ɤ ɤɨɬɨɪɵɦ ɢ ɩɪɢɦɟɧɹɸɬɫɹ ɩɪɚɜɢɥɚ 
ɪɟɞɭɤɰɢɢ. ɉɪɢ ɷɬɨɦ ɫɚɦɢ ɩɪɚɜɢɥɚ ɦɨɠɧɨ ɪɚɡɞɟɥɢɬ ɧɚ ɞɜɚ ɜɢɞɚ: R-ɩɪɚɜɢɥɚ, ɤɨɬɨɪɵɟ 
ɩɪɢɦɟɧɹɸɬɫɹ ɤ ɩɚɪɚɦ «ɬɨɱɟɤ» ɢɡ ɦɧɨɠɟɫɬɜɚ R, - ɷɬɨ ɩɪɚɜɢɥɚ (tran), (conn F) ɢ (conn P); 
ɢ Ƚ-ɩɪɚɜɢɥɚ, ɤɨɬɨɪɵɟ ɩɪɢɦɟɧɹɸɬɫɹ ɤ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɤ ɮɨɪɦɭɥɚɦ. 

ɉɪɢ ɩɨɦɨɳɢ ɞɚɧɧɨɝɨ ɢɫɱɢɫɥɟɧɢɹ ɦɨɠɧɨ ɩɨɫɬɪɨɢɬɶ ɪɚɡɪɟɲɚɸɳɭɸ ɩɪɨɰɟɞɭɪɭ ɞɥɹ ܮ4�ܭ��, ɤɨɬɨɪɚɹ ɦɨɠɟɬ ɛɵɬɶ ɫɮɨɪɦɭɥɢɪɨɜɚɧɚ ɜ ɜɢɞɟ ɫɥɟɞɭɸɳɟɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ 
ɞɟɣɫɬɜɢɣ: ɧɚ ɜɯɨɞ ɜ ɚɧɚɥɢɬɢɱɟɫɤɭɸ ɬɚɛɥɢɰɭ ɩɨɞɚɟɬɫɹ ɧɟɤɨɬɨɪɚɹ ɮɨɪɦɭɥɚ, ɦɧɨɠɟɫɬɜɚ R 
ɢ I ɩɨɤɚ ɩɭɫɬɵɟ. Ⱦɚɥɟɟ ɩɪɢɦɟɧɹɸɬɫɹ ɩɪɚɜɢɥɚ ɪɟɞɭɤɰɢɢ ɩɨ ɥɨɝɢɱɟɫɤɢɦ ɫɜɹɡɤɚɦ. ȿɫɥɢ 
ɛɨɥɟɟ ɩɪɢɦɟɧɟɧɢɟ ɷɬɢɯ ɩɪɚɜɢɥ ɧɟɜɨɡɦɨɠɧɨ, ɬɨ ɩɪɢɦɟɧɹɸɬɫɹ ɩɪɚɜɢɥɚ ɪɟɞɭɤɰɢɢ ɤ 
ɦɨɞɚɥɶɧɵɦ ɨɩɟɪɚɬɨɪɚɦ ɢ ɦɧɨɠɟɫɬɜɨ R ɧɚɱɢɧɚɟɬ ɩɨɩɨɥɧɹɬɶɫɹ ɩɚɪɚɦɢ ɢɧɞɟɤɫɨɜ 
ɢɫɯɨɞɧɨɣ ɮɨɪɦɭɥɵ ɢ ɪɟɞɭɰɢɪɨɜɚɧɧɨɣ ɮɨɪɦɭɥɵ. ȼ ɫɥɭɱɚɟɦ, ɟɫɥɢ ɩɪɚɜɢɥɨ ɩɪɢɦɟɧɹɟɬɫɹ 
ɤ ɮɨɪɦɭɥɚɦ ɫ ɨɩɟɪɚɬɨɪɚɦɢ F ɢ P, ɬɨɝɞɚ ɢɯ ɩɪɟɮɢɤɫ ɡɚɧɨɫɢɬɫɹ ɜ ɦɧɨɠɟɫɬɜɨ I, ɢ ɩɪɚɜɢɥɨ 
ɤ ɮɨɪɦɭɥɟ ɩɨ ɷɬɨɣ ɜɟɬɜɢ ɜɵɜɨɞɚ ɛɨɥɶɲɟ ɧɟ ɩɪɢɦɟɧɹɟɬɫɹ. ȼɵɜɨɞ ɜɫɟɝɞɚ ɩɨɥɭɱɚɟɬɫɹ 
ɤɨɧɟɱɧɵɦ, ɬɚɤ ɤɚɤ ɫɬɟɩɟɧɶ ɦɧɨɠɟɫɬɜɚ Ƚ ɧɟ ɭɜɟɥɢɱɢɜɚɟɬɫɹ, ɚ ɩɪɚɜɢɥɚ ɞɥɹ F ɢ P ɧɟ ɦɨɝɭɬ 
ɛɵɬɶ ɩɪɢɦɟɧɟɧɵ ɛɨɥɟɟ ɨɞɧɨɝɨ ɪɚɡɚ. 
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