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ɉɪɟɞɥɨɠɟɧ ɦɟɬɨɞ ɫɬɪɭɤɬɭɪɧɨɝɨ ɬɟɫɬɢɪɨɜɚɧɢɹ ɩɪɨɝɪɚɦɦɧɵɯ ɫɢɫɬɟɦ, ɨɫɧɨɜɚɧɧɵɣ ɧɚ 
ɚɥɝɟɛɪɚɢɱɟɫɤɨɣ ɦɨɞɟɥɢ ɩɪɨɝɪɚɦɦɵ ɢ ɞɢɧɚɦɢɱɟɫɤɨɦ ɫɢɦɜɨɥɶɧɨɦ ɜɵɩɨɥɧɟɧɢɢ ɧɚ 
ɭɪɨɜɧɟ ɦɚɲɢɧɧɨɝɨ ɤɨɞɚ ɢ ɩɨɡɜɨɥɹɸɳɢɣ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɬɶ ɦɨɞɭɥɶɧɨɟ ɬɟɫɬɢɪɨɜɚɧɢɟ 
ɩɪɨɝɪɚɦɦ, ɪɟɚɥɢɡɨɜɚɧɧɵɯ ɧɚ ɤɨɦɩɢɥɢɪɭɟɦɵɯ ɹɡɵɤɚɯ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ. 

Ʉɥɸɱɟɜɵɟ ɫɥɨɜɚ: ɩɪɨɝɪɚɦɦɧɵɟ ɫɢɫɬɟɦɵ, ɬɟɫɬɢɪɨɜɚɧɢɟ, ɝɟɧɟɪɚɰɢɹ ɬɟɫɬɨɜɵɯ ɞɚɧɧɵɯ, 
ɚɥɝɟɛɪɚɢɱɟɫɤɚɹ ɦɨɞɟɥɶ, ɫɢɦɜɨɥɶɧɨɟ ɜɵɩɨɥɧɟɧɢɟ 

ȼɜɟɞɟɧɢɟ 

ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɚɤɬɭɚɥɶɧɨɣ ɹɜɥɹɟɬɫɹ ɩɪɨɛɥɟɦɚ ɤɨɧɬɪɨɥɹ ɢ ɨɛɟɫɩɟɱɟɧɢɹ 
ɧɚɞɟɠɧɨɫɬɢ ɩɪɨɝɪɚɦɦɧɵɯ ɫɢɫɬɟɦ. Ʉɚɤ ɢɡɜɟɫɬɧɨ, ɧɚɞɟɠɧɨɫɬɶ ɥɸɛɨɣ ɜɵɱɢɫɥɢɬɟɥɶɧɨɣ 
ɫɢɫɬɟɦɵ ɨɛɭɫɥɨɜɥɟɧɚ ɞɜɭɦɹ ɮɚɤɬɨɪɚɦɢ – ɧɚɞɟɠɧɨɫɬɶɸ ɚɩɩɚɪɚɬɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ ɢ 
ɧɚɞɟɠɧɨɫɬɶɸ ɩɪɨɝɪɚɦɦ, ɭɩɪɚɜɥɹɸɳɢɯ ɚɩɩɚɪɚɬɧɵɦ ɨɛɟɫɩɟɱɟɧɢɟɦ. ɉɪɢ ɷɬɨɦ, ɯɨɬɹ ɞɥɹ 
ɞɢɚɝɧɨɫɬɢɪɨɜɚɧɢɹ ɚɩɩɚɪɚɬɧɵɯ ɫɪɟɞɫɬɜ ɪɚɡɪɚɛɨɬɚɧɵ ɷɮɮɟɤɬɢɜɧɵɟ ɦɟɬɨɞɵ, 
ɩɨɡɜɨɥɹɸɳɢɟ ɜɵɹɜɥɹɬɶ ɞɟɮɟɤɬɵ ɢ ɮɨɪɦɚɥɶɧɨ ɨɛɨɫɧɨɜɵɜɚɬɶ ɢɯ ɨɬɫɭɬɫɬɜɢɟ, 
ɚɧɚɥɨɝɢɱɧɚɹ ɡɚɞɚɱɚ ɞɥɹ ɩɪɨɝɪɚɦɦ ɜ ɩɨɥɧɨɣ ɦɟɪɟ ɧɟ ɪɟɲɟɧɚ. ɉɨɫɬɨɹɧɧɨɟ ɭɫɥɨɠɧɟɧɢɟ 
ɢɫɩɨɥɶɡɭɟɦɵɯ ɧɚ ɩɪɚɤɬɢɤɟ ɜ ɪɚɡɥɢɱɧɵɯ ɨɬɪɚɫɥɹɯ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ ɩɪɨɝɪɚɦɦɧɵɯ 
ɫɢɫɬɟɦ ɩɪɢɜɟɥɨ ɤɚɤ ɜ ɨɛɥɚɫɬɢ ɜɟɪɢɮɢɤɚɰɢɢ ɢ ɬɟɫɬɢɪɨɜɚɧɢɹ, ɬɚɤ ɢ ɜ ɨɛɥɚɫɬɢ ɫɢɧɬɟɡɚ 
ɧɚɞɟɠɧɵɯ ɢ ɤɨɧɬɪɨɥɟɩɪɢɝɨɞɧɵɯ ɩɪɨɝɪɚɦɦ. 

Ɉɫɧɨɜɧɨɣ ɩɪɨɛɥɟɦɨɣ ɬɟɫɬɢɪɨɜɚɧɢɹ ɹɜɥɹɟɬɫɹ ɩɪɢɧɰɢɩɢɚɥɶɧɚɹ ɧɟɜɨɡɦɨɠɧɨɫɬɶ 
ɧɚɯɨɠɞɟɧɢɹ ɜɫɟɯ ɞɟɮɟɤɬɨɜ ɜ ɩɪɨɝɪɚɦɦɧɨɦ ɩɪɨɞɭɤɬɟ. Ʉɚɤ ɫɥɟɞɫɬɜɢɟ, ɩɪɢ ɬɟɫɬɢɪɨɜɚɧɢɢ 
ɬɪɟɛɭɟɬɫɹ ɪɟɲɟɧɢɟ ɫɥɟɞɭɸɳɢɯ ɜɡɚɢɦɨɫɜɹɡɚɧɧɵɯ ɡɚɞɚɱ: 

1) ɨɩɪɟɞɟɥɟɧɢɟ ɩɨɥɧɨɬɵ ɬɟɫɬɢɪɨɜɚɧɢɹ; 
2) ɜɵɛɨɪ ɦɧɨɠɟɫɬɜɚ ɬɟɫɬɨɜɵɯ ɜɨɡɞɟɣɫɬɜɢɣ ɫ ɰɟɥɶɸ ɨɛɟɫɩɟɱɟɧɢɹ ɡɚɞɚɧɧɨɣ 

ɩɨɥɧɨɬɵ ɬɟɫɬɢɪɨɜɚɧɢɹ; 
3) ɩɪɨɜɟɪɤɚ ɤɨɪɪɟɤɬɧɨɫɬɢ ɩɨɥɭɱɟɧɧɵɯ ɜɵɯɨɞɧɵɯ ɞɚɧɧɵɯ. 
ɉɪɢ ɷɬɨɦ ɧɟɫɨɦɧɟɧɧɨ ɚɤɬɭɚɥɶɧɨɣ ɹɜɥɹɟɬɫɹ ɡɚɞɚɱɚ ɫɧɢɠɟɧɢɹ ɨɛɳɢɯ ɡɚɬɪɚɬ ɧɚ 

ɬɟɫɬɢɪɨɜɚɧɢɟ ɢ ɩɨɞɞɟɪɠɤɭ ɩɪɨɝɪɚɦɦɧɨɝɨ ɩɪɨɞɭɤɬɚ. Ɉɞɧɢɦ ɢɡ ɩɭɬɟɣ ɤ ɪɟɲɟɧɢɸ ɞɚɧɧɨɣ 
ɡɚɞɚɱɢ ɹɜɥɹɟɬɫɹ ɨɛɧɚɪɭɠɟɧɢɟ ɞɟɮɟɤɬɨɜ ɧɚ ɪɚɧɧɢɯ ɫɬɚɞɢɹɯ ɠɢɡɧɟɧɧɨɝɨ ɰɢɤɥɚ 
ɩɪɨɝɪɚɦɦɧɨɣ ɫɢɫɬɟɦɵ, ɪɟɚɥɢɡɭɟɦɨɟ ɫ ɩɨɦɨɳɶɸ ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɬɟɫɬɢɪɨɜɚɧɢɹ ɧɚ ɷɬɚɩɟ 
ɪɚɡɪɚɛɨɬɤɢ ɢ ɦɨɧɢɬɨɪɢɧɝɚ ɦɟɬɪɢɤ ɤɚɱɟɫɬɜɚ ɜ ɪɚɦɤɚɯ ɫɢɫɬɟɦ ɧɟɩɪɟɪɵɜɧɨɣ ɢɧɬɟɝɪɚɰɢɢ. 

Ɍɟɫɬɢɪɨɜɚɧɢɟ ɧɚ ɷɬɚɩɟ ɪɚɡɪɚɛɨɬɤɢ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɫɬɪɭɤɬɭɪɧɨɟ ɬɟɫɬɢɪɨɜɚɧɢɟ, 
ɜ ɪɚɦɤɚɯ ɤɨɬɨɪɨɝɨ ɬɟɫɬɵ ɜɵɛɢɪɚɸɬɫɹ ɢɫɯɨɞɹ ɢɡ ɝɪɚɮ-ɦɨɞɟɥɢ ɩɪɨɝɪɚɦɦɧɨɣ ɫɢɫɬɟɦɵ, ɚ ɜ 
ɤɚɱɟɫɬɜɟ ɦɟɬɪɢɤɢ ɤɚɱɟɫɬɜɚ ɢɫɩɨɥɶɡɭɟɬɫɹ ɬɟɫɬɨɜɨɟ ɩɨɤɪɵɬɢɟ ɤɨɞɚ. ȼ ɫɢɥɭ ɷɬɨɝɨ ɞɚɥɟɟ ɜ 
ɧɚɫɬɨɹɳɟɣ ɪɚɛɨɬɟ ɪɚɫɫɦɚɬɪɢɜɚɟɬɫɹ ɫɬɪɭɤɬɭɪɧɨɟ ɬɟɫɬɢɪɨɜɚɧɢɟ. Ɉɬɦɟɬɢɦ, ɱɬɨ ɧɚ 
ɩɪɚɤɬɢɤɟ ɩɨɥɧɨɣ ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɩɨɞɞɚɸɬɫɹ ɬɨɥɶɤɨ ɦɨɞɭɥɶɧɵɟ ɬɟɫɬɵ, ɜ ɬɨ ɜɪɟɦɹ ɤɚɤ 
ɢɧɬɟɝɪɚɰɢɨɧɧɨɟ ɞɢɡɚɣɧ-ɬɟɫɬɢɪɨɜɚɧɢɟ ɜɵɩɨɥɧɹɟɬɫɹ ɜɪɭɱɧɭɸ ɪɚɡɪɚɛɨɬɱɢɤɚɦɢ. ɉɪɢ ɷɬɨɦ 
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ɬɟɫɬɨɜɵɟ ɜɨɡɞɟɣɫɬɜɢɹ, ɜɵɛɪɚɧɧɵɟ ɞɥɹ ɦɨɞɭɥɶɧɨɝɨ ɬɟɫɬɢɪɨɜɚɧɢɹ, ɡɚɱɚɫɬɭɸ ɬɨɠɟ 
ɜɵɛɢɪɚɸɬɫɹ ɪɚɡɪɚɛɨɬɱɢɤɚɦɢ ɜɪɭɱɧɭɸ. ɗɬɨ ɩɪɢɜɨɞɢɬ ɤ ɫɭɳɟɫɬɜɟɧɧɵɦ ɡɚɬɪɚɬɚɦ 
ɜɪɟɦɟɧɢ ɧɚ ɬɟɫɬɢɪɨɜɚɧɢɟ ɢ, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɤ ɩɨɜɵɲɟɧɢɸ ɡɚɬɪɚɬ ɧɚ ɪɚɡɪɚɛɨɬɤɭ ɢ 
ɫɬɚɛɢɥɢɡɚɰɢɸ ɩɪɨɝɪɚɦɦɧɨɝɨ ɩɪɨɞɭɤɬɚ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɚɤɬɭɚɥɶɧɨɣ ɹɜɥɹɟɬɫɹ ɡɚɞɚɱɚ 
ɪɚɡɪɚɛɨɬɤɢ ɦɟɬɨɞɨɜ ɢ ɪɟɚɥɢɡɭɸɳɢɯ ɢɯ ɩɪɨɝɪɚɦɦɧɵɯ ɫɪɟɞɫɬɜ, ɨɪɢɟɧɬɢɪɨɜɚɧɧɵɯ ɧɚ 
ɚɜɬɨɦɚɬɢɱɟɫɤɭɸ ɨɰɟɧɤɭ ɩɨɥɧɨɬɵ ɬɟɫɬɢɪɨɜɚɧɢɹ ɢ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɵɣ ɜɵɛɨɪ ɬɟɫɬɨɜɵɯ 
ɜɨɡɞɟɣɫɬɜɢɣ. 

ɋɨɜɪɟɦɟɧɧɵɟ  ɩɨɞɯɨɞɵ (ɪɟɚɥɢɡɨɜɚɧɧɵɟ, ɜ ɱɚɫɬɧɨɫɬɢ, ɜ ɫɢɫɬɟɦɚɯ CUTE ɢ CREST 
Д1Ж) ɤ ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɬɟɫɬɢɪɨɜɚɧɢɹ ɨɪɢɟɧɬɢɪɨɜɚɧɵ ɧɚ ɝɟɧɟɪɚɰɢɸ ɬɟɫɬɨɜɵɯ ɞɚɧɧɵɯ ɢ 
ɨɫɧɨɜɚɧɵ ɧɚ ɞɢɧɚɦɢɱɟɫɤɨɦ ɫɢɦɜɨɥɶɧɨɦ ɜɵɩɨɥɧɟɧɢɢ, ɩɪɢ ɤɨɬɨɪɨɦ ɨɞɧɨɜɪɟɦɟɧɧɨ 
ɩɪɨɢɡɜɨɞɢɬɫɹ ɜɵɩɨɥɧɟɧɢɟ ɩɪɨɝɪɚɦɦɵ «ɜ ɱɢɫɥɚɯ» ɢ «ɜ ɫɢɦɜɨɥɚɯ», ɢ ɱɢɫɥɟɧɧɵɟ 
ɡɧɚɱɟɧɢɹ ɞɚɧɧɵɯ ɢɫɩɨɥɶɡɭɸɬɫɹ ɜ ɬɨɦ ɫɥɭɱɚɟ, ɤɨɝɞɚ ɫɢɦɜɨɥɶɧɵɟ ɧɟ ɦɨɝɭɬ ɛɵɬɶ 
ɨɩɪɟɞɟɥɟɧɵ. Ɉɬɦɟɬɢɦ, ɱɬɨ ɫɭɳɟɫɬɜɭɸɳɢɟ ɫɢɫɬɟɦɵ ɧɟ ɩɨɡɜɨɥɹɸɬ ɨɛɪɚɛɚɬɵɜɚɬɶ ɜ 
ɫɢɦɜɨɥɶɧɨɦ ɜɢɞɟ ɨɩɟɪɚɰɢɢ ɪɚɡɵɦɟɧɨɜɚɧɢɹ ɭɤɚɡɚɬɟɥɟɣ, ɱɬɨ ɨɝɪɚɧɢɱɢɜɚɟɬ ɢɯ 
ɩɪɢɦɟɧɢɦɨɫɬɶ, ɚ ɬɚɤɠɟ ɧɟ ɩɨɞɞɟɪɠɢɜɚɸɬ ɨɛɪɚɛɨɬɤɭ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ 
ɢɧɫɬɪɭɦɟɧɬɢɪɭɟɦɨɝɨ ɢ ɧɟɢɧɫɬɪɭɦɟɧɬɢɪɭɟɦɨɝɨ ɤɨɞɚ (ɧɚɩɪɢɦɟɪ, ɫɬɚɧɞɚɪɬɧɵɯ 
ɩɨɞɩɪɨɝɪɚɦɦ). ɇɚɫɬɨɹɳɚɹ ɪɚɛɨɬɚ ɧɚɰɟɥɟɧɚ ɧɚ ɩɪɟɨɞɨɥɟɧɢɟ ɭɤɚɡɚɧɧɵɯ ɧɟɞɨɫɬɚɬɤɨɜ. ȼ 
ɪɚɛɨɬɟ ɩɪɟɞɥɨɠɟɧ ɦɟɬɨɞ ɦɨɞɭɥɶɧɨɝɨ ɬɟɫɬɢɪɨɜɚɧɢɹ ɩɪɨɝɪɚɦɦɧɵɯ ɫɢɫɬɟɦ, ɨɫɧɨɜɚɧɧɵɣ 
ɧɚ ɞɢɧɚɦɢɱɟɫɤɨɦ ɫɢɦɜɨɥɶɧɨɦ ɜɵɩɨɥɧɟɧɢɢ ɧɚ ɭɪɨɜɧɟ ɦɚɲɢɧɧɨɝɨ ɤɨɞɚ ɢ 
ɚɥɝɟɛɪɚɢɱɟɫɤɨɣ ɦɨɞɟɥɢ ɩɪɨɝɪɚɦɦɵ, ɢ ɩɨɡɜɨɥɹɸɳɢɣ ɭɱɢɬɵɜɚɬɶ ɜ ɦɨɞɟɥɢ ɨɩɟɪɚɰɢɢ ɧɚɞ 
ɭɤɚɡɚɬɟɥɹɦɢ, ɚ ɬɚɤɠɟ ɨɛɪɚɛɚɬɵɜɚɬɶ ɜɵɡɨɜɵ ɫɬɚɧɞɚɪɬɧɵɯ ɩɨɞɩɪɨɝɪɚɦɦ. ɇɚ ɨɫɧɨɜɟ 
ɩɪɟɞɥɨɠɟɧɧɨɝɨ ɦɟɬɨɞɚ ɪɚɡɪɚɛɨɬɚɧɚ ɩɪɨɝɪɚɦɦɧɚɹ ɫɢɫɬɟɦɚ, ɪɟɚɥɢɡɭɸɳɚɹ 
ɤɨɧɬɪɨɥɢɪɭɟɦɨɟ ɜɵɩɨɥɧɟɧɢɟ ɩɪɨɝɪɚɦɦɵ ɫ ɩɨɦɨɳɶɸ ɞɨɪɚɛɨɬɚɧɧɨɣ ɜɢɪɬɭɚɥɶɧɨɣ 
ɦɚɲɢɧɵ VКХРrТЧН Д2Ж. 

Ɉɫɧɨɜɧɚɹ ɱɚɫɬɶ 

ɋɬɪɭɤɬɭɪɧɨɟ ɬɟɫɬɢɪɨɜɚɧɢɟ ɩɪɟɞɩɨɥɚɝɚɟɬ ɜɵɛɨɪ ɬɟɫɬɨɜɵɯ ɜɨɡɞɟɣɫɬɜɢɣ ɧɚ ɨɫɧɨɜɟ 
ɝɪɚɮ-ɦɨɞɟɥɢ ɩɪɨɝɪɚɦɦɵ ɬɚɤɢɦ ɨɛɪɚɡɨɦ, ɱɬɨɛɵ ɞɨɫɬɢɱɶ ɠɟɥɚɟɦɨɝɨ ɡɧɚɱɟɧɢɹ ɬɟɫɬɨɜɨɝɨ 
ɩɨɤɪɵɬɢɹ (ɧɚɩɪɢɦɟɪ, ɩɨɤɪɵɬɢɹ ɞɭɝ ɭɩɪɚɜɥɹɸɳɟɝɨ ɝɪɚɮɚ). Ɉɛɳɚɹ ɫɯɟɦɚ ɫɬɪɭɤɬɭɪɧɨɝɨ 
ɬɟɫɬɢɪɨɜɚɧɢɹ ɩɪɢɜɟɞɟɧɚ ɧɚ ɪɢɫ. 1. 
 

 

 
Ɋɢɫ. 1. ɋɯɟɦɚ ɫɬɪɭɤɬɭɪɧɨɝɨ ɬɟɫɬɢɪɨɜɚɧɢɹ 
 

Ɉɬɦɟɬɢɦ, ɱɬɨ ɤɚɤ ɝɟɧɟɪɚɰɢɹ ɬɟɫɬɨɜɵɯ ɞɚɧɧɵɯ, ɬɚɤ ɢ ɨɩɪɟɞɟɥɟɧɢɟ ɬɟɫɬɨɜɨɝɨ 
ɩɨɤɪɵɬɢɹ ɬɪɟɛɭɸɬ ɦɨɞɢɮɢɤɚɰɢɢ ɬɟɫɬɢɪɭɟɦɨɣ ɩɪɨɝɪɚɦɦɧɨɣ ɫɢɫɬɟɦɵ, ɩɨɫɤɨɥɶɤɭ ɜ 
ɨɛɳɟɦ ɫɥɭɱɚɟ ɮɚɤɬɵ ɜɵɩɨɥɧɟɧɢɹ ɬɟɯ ɢɥɢ ɢɧɵɯ ɛɥɨɤɨɜ ɤɨɞɚ ɫɢɫɬɟɦɵ ɧɟ ɹɜɥɹɸɬɫɹ 
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ɧɚɛɥɸɞɚɟɦɵɦɢ – ɞɚɧɧɚɹ ɩɪɨɛɥɟɦɚ ɪɟɲɚɟɬɫɹ ɜɫɬɚɜɤɨɣ ɢɧɫɬɪɭɦɟɧɬɚɥɶɧɨɝɨ ɤɨɞɚ, 
ɜɵɩɨɥɧɹɸɳɟɝɨ ɬɪɚɫɫɢɪɨɜɤɭ ɩɪɨɝɪɚɦɦɵ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɱɬɨɛɵ ɪɟɚɥɢɡɨɜɚɬɶ 
ɞɢɧɚɦɢɱɟɫɤɭɸ ɝɟɧɟɪɚɰɢɸ ɬɟɫɬɨɜɵɯ ɜɨɡɞɟɣɫɬɜɢɣ, ɬɪɟɛɭɟɬɫɹ ɪɟɲɢɬɶ ɫɥɟɞɭɸɳɢɟ ɡɚɞɚɱɢ: 

1) Ɋɚɫɤɪɵɬɢɟ ɫɬɪɭɤɬɭɪɵ ɩɪɨɝɪɚɦɦɧɨɣ ɫɢɫɬɟɦɵ - ɩɨɫɬɪɨɟɧɢɟ ɟɟ ɦɨɞɟɥɢ ɫɬɪɭɤɬɭɪɵ 
ɫ ɰɟɥɶɸ ɞɚɥɶɧɟɣɲɟɝɨ ɜɵɛɨɪɚ ɬɟɫɬɨɜɵɯ ɩɭɬɟɣ. 

2) Ɇɨɞɢɮɢɤɚɰɢɹ ɬɟɫɬɢɪɭɟɦɨɣ ɩɪɨɝɪɚɦɦɧɨɣ ɫɢɫɬɟɦɵ – ɜɫɬɚɜɤɚ 
ɢɧɫɬɪɭɦɟɧɬɚɥɶɧɨɝɨ ɤɨɞɚ, ɨɬɫɥɟɠɢɜɚɸɳɟɝɨ ɯɨɞ ɜɵɩɨɥɧɟɧɢɹ ɩɪɨɝɪɚɦɦɵ ɢ ɨɩɟɪɚɰɢɢ ɫ 
ɩɪɨɝɪɚɦɦɧɵɦɢ ɩɟɪɟɦɟɧɧɵɦɢ. 

3) ɋɢɦɜɨɥɶɧɨɟ ɜɵɩɨɥɧɟɧɢɟ ɩɪɨɝɪɚɦɦɵ – ɨɩɪɟɞɟɥɟɧɢɟ ɭɫɥɨɜɢɣ ɩɪɨɯɨɠɞɟɧɢɹ 
ɬɟɫɬɨɜɵɯ ɩɭɬɟɣ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɜɯɨɞɧɵɯ ɞɚɧɧɵɯ ɜ ɫɢɦɜɨɥɶɧɨɦ ɜɢɞɟ. 

4) ȼɵɛɨɪ ɬɟɫɬɨɜɵɯ ɜɨɡɞɟɣɫɬɜɢɣ ɧɚ ɨɫɧɨɜɟ ɩɨɥɭɱɟɧɧɵɯ ɭɫɥɨɜɢɣ ɩɪɨɯɨɠɞɟɧɢɹ 
ɩɭɬɟɣ. 

Ȼɚɡɨɜɚɹ ɦɨɞɟɥɶ ɩɪɨɝɪɚɦɦɵ 

ɇɚɲɟɣ ɡɚɞɚɱɟɣ ɹɜɥɹɟɬɫɹ ɨɩɪɟɞɟɥɟɧɢɟ ɬɟɫɬɨɜɨɝɨ ɜɨɡɞɟɣɫɬɜɢɹ ɞɥɹ ɜɵɛɪɚɧɧɨɝɨ 
ɬɟɫɬɨɜɨɝɨ ɩɭɬɢ, ɞɥɹ ɱɟɝɨ ɧɭɠɧɨ ɨɩɪɟɞɟɥɢɬɶ ɭɫɥɨɜɢɟ ɩɪɨɯɨɠɞɟɧɢɹ ɷɬɨɝɨ ɩɭɬɢ ɜ 
ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɜɯɨɞɧɵɯ ɩɟɪɟɦɟɧɧɵɯ ɜ ɫɢɦɜɨɥɶɧɨɦ ɜɢɞɟ (ɜ ɜɢɞɟ ɚɥɝɟɛɪɚɢɱɟɫɤɨɝɨ 
ɜɵɪɚɠɟɧɢɹ). ɋ ɰɟɥɶɸ ɪɟɲɟɧɢɹ ɞɚɧɧɨɣ ɡɚɞɚɱɢ ɛɭɞɟɦ ɢɫɩɨɥɶɡɨɜɚɬɶ ɚɥɝɟɛɪɚɢɱɟɫɤɭɸ 
ɦɨɞɟɥɶ ɩɪɨɝɪɚɦɦɵ ɜ ɜɢɞɟ ɦɧɨɠɟɫɬɜɚ ɫɜɹɡɚɧɧɵɯ ɩɨ ɭɩɪɚɜɥɟɧɢɸ ɛɥɨɤɨɜ ɦɚɲɢɧɧɵɯ 
ɢɧɫɬɪɭɤɰɢɣ Д3Ж, ɤɚɤ ɩɨɤɚɡɚɧɨ ɧɚ ɪɢɫ. 2.  

ɉɪɟɞɥɚɝɚɟɦɚɹ ɦɨɞɟɥɶ ɩɪɨɝɪɚɦɦɵ ɨɫɧɨɜɚɧɚ ɧɚ ɩɨɧɹɬɢɢ ɚɥɝɟɛɪɚɢɱɟɫɤɨɝɨ 
ɜɵɪɚɠɟɧɢɹ. Ⱥɥɝɟɛɪɚɢɱɟɫɤɨɟ ɜɵɪɚɠɟɧɢɟ Д3Ж ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɨɞɢɧ ɢɥɢ ɧɟɫɤɨɥɶɤɨ 
ɬɟɪɦɨɜ, ɫɨɟɞɢɧɟɧɧɵɯ ɦɟɠɞɭ ɫɨɛɨɣ ɡɧɚɤɚɦɢ ɨɩɟɪɚɰɢɣ ɢ ɡɧɚɤɚɦɢ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ 
ɨɩɟɪɚɰɢɣ (ɫɤɨɛɤɚɦɢ). Ɇɧɨɠɟɫɬɜɨ ɜɵɪɚɠɟɧɢɣ ɨɩɪɟɞɟɥɢɦ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ: 

 )(,:),( oКrТtвEбprКOpoКoTОrЦEбpr  , 

ɝɞɟ  
Eбpr — ɦɧɨɠɟɫɬɜɨ ɜɵɪɚɠɟɧɢɣ;  
TОrЦ — ɦɧɨɠɟɫɬɜɨ ɬɟɪɦɨɜ;  
Op — ɦɧɨɠɟɫɬɜɨ ɜɨɡɦɨɠɧɵɯ ɨɩɟɪɚɰɢɣ; 

NOpКrТtв :  — ɨɬɨɛɪɚɠɟɧɢɟ, ɨɩɪɟɞɟɥɹɸɳɟɟ ɞɥɹ ɤɚɠɞɨɣ ɨɩɟɪɚɰɢɢ ɤɨɥɢɱɟɫɬɜɨ 
ɚɪɝɭɦɟɧɬɨɜ.  

ɇɚ ɭɪɨɜɧɟ ɦɚɲɢɧɧɵɯ ɢɧɫɬɪɭɤɰɢɣ ɗȼɆ ɨɩɟɪɢɪɭɟɬ ɪɚɰɢɨɧɚɥɶɧɵɦɢ ɱɢɫɥɚɦɢ – 
ɤɨɧɫɬɚɧɬɚɦɢ ɢ ɪɚɫɩɨɥɚɝɚɸɳɢɦɢɫɹ ɩɨ ɨɩɪɟɞɟɥɟɧɧɵɦ ɚɞɪɟɫɚɦ ɜ ɩɚɦɹɬɢ ɩɟɪɟɦɟɧɧɵɯ. 
ɂɫɯɨɞɹ ɢɡ ɷɬɨɝɨ, ɨɩɪɟɞɟɥɢɦ ɦɧɨɠɟɫɬɜɨ ɬɟɪɦɨɜ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ: 

TвpОsAННrQ=TОrЦ  , ɝɞɟ ж0д NAННr  – ɦɧɨɠɟɫɬɜɨ ɞɨɩɭɫɬɢɦɵɯ ɚɞɪɟɫɨɜ, TвpОs 
— ɦɧɨɠɟɫɬɜɨ ɩɪɢɦɢɬɢɜɧɵɯ ɬɢɩɨɜ ɞɚɧɧɵɯ 

ɂɧɫɬɪɭɤɰɢɢ ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ ɷɥɟɦɟɧɬɵ ɫɥɟɞɭɸɳɟɝɨ ɦɧɨɠɟɫɬɜɚ: 

   AННrAННrEбprAННrЛПЛtОбprКННrIns  ,,, , 

ɝɞɟ  
AННr — ɦɧɨɠɟɫɬɜɨ ɞɨɩɭɫɬɢɦɵɯ ɚɞɪɟɫɨɜ ɩɚɦɹɬɢ, КННr — ɚɞɪɟɫ ɢɧɫɬɪɭɤɰɢɢ, Обpr 

— ɜɵɩɨɥɧɹɟɦɨɟ ɜɵɪɚɠɟɧɢɟ; 
Лt — ɚɞɪɟɫ ɫɥɟɞɭɸɳɟɣ ɢɧɫɬɪɭɤɰɢɢ ɜ ɫɥɭɱɚɟ ɢɫɬɢɧɧɨɫɬɢ ɡɧɚɱɟɧɢɹ О;  
ЛП — ɚɞɪɟɫ ɫɥɟɞɭɸɳɟɣ ɢɧɫɬɪɭɤɰɢɢ ɜ ɫɥɭɱɚɟ ɥɨɠɧɨɫɬɢ ɡɧɚɱɟɧɢɹ О.  
Ⱦɥɹ ɜɟɬɜɥɟɧɢɣ ЛПЛt  , ɞɥɹ ɩɪɨɱɢɯ ɢɧɫɬɪɭɤɰɢɣ ЛП=Лt . Ɇɧɨɠɟɫɬɜɨ AННr 

ɨɩɪɟɞɟɥɹɟɬ ɞɨɩɭɫɬɢɦɵɟ ɚɞɪɟɫɚ ɩɪɨɝɪɚɦɦɧɵɯ ɢɧɫɬɪɭɤɰɢɣ ɢ ɩɟɪɟɦɟɧɧɵɯ. ɂɧɫɬɪɭɤɰɢɢ 
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ɫɝɪɭɩɩɢɪɨɜɚɧɵ ɜ ɛɚɡɢɫɧɵɟ ɛɥɨɤɢ ТЛЛ , ɫɨɫɬɚɜɥɹɸɳɢɟ ɦɧɨɠɟɫɬɜɨ 
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Т

ТInsInsBB , 

ɤɚɠɞɵɣ ɢɡ ɤɨɬɨɪɵɯ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɧɟɞɟɥɢɦɭɸ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ ɢɧɫɬɪɭɤɰɢɣ, ɜ 
ɤɨɬɨɪɨɣ ɜɵɞɟɥɟɧɚ ɬɨɥɶɤɨ ɨɞɧɚ ɜɯɨɞɧɚɹ ɢɧɫɬɪɭɤɰɢɹ ɢ ɫɭɳɟɫɬɜɭɟɬ ɧɟ ɦɟɧɟɟ ɨɞɧɨɣ 
ɜɵɯɨɞɧɨɣ ɢɧɫɬɪɭɤɰɢɢ, ɩɟɪɟɞɚɸɳɟɣ ɭɩɪɚɜɥɟɧɢɟ ɧɚ ɧɚɱɚɥɨ ɞɪɭɝɨɝɨ ɛɚɡɢɫɧɨɝɨ ɛɥɨɤɚ. 
ȼɵɞɟɥɢɜ ɜɨ ɜɫɟɦ ɦɧɨɠɟɫɬɜɟ ɛɚɡɢɫɧɵɯ ɛɥɨɤɨɜ ɜɯɨɞɧɨɣ ɢ ɜɵɯɨɞɧɨɣ ɛɥɨɤɢ, ɫɮɨɪɦɢɪɭɟɦ 
ɦɨɞɟɥɶ ɩɪɨɝɪɚɦɦɵ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ. Ɉɛɨɡɧɚɱɢɦ ɚɞɪɟɫ ɜɯɨɞɧɨɝɨ ɛɚɡɢɫɧɨɝɨ ɛɥɨɤɚ 
ɱɟɪɟɡ Оntrв, ɚ ɚɞɪɟɫ ɜɵɯɨɞɧɨɝɨ ɛɚɡɢɫɧɨɝɨ ɛɥɨɤɚ ɱɟɪɟɡ ОбТt. ɉɪɨɝɪɚɦɦɭ ɛɭɞɟɦ 
ɩɪɟɞɫɬɚɜɥɹɬɶ ɜ ɜɢɞɟ ɬɪɨɣɤɢ  .,, ОбТtОntrвBBP   
 

 

 
ɊɢМ. 2. Ȼɚɡɨɜɚɹ ɦɨɞɟɥɶ ɢ ɭɩɪɚɜɥɹɸɳɢɣ ɝɪɚɮ ɩɪɨɝɪɚɦɦɵ 
 

ɉɨɫɬɪɨɟɧɢɟ ɦɨɞɟɥɢ ɛɭɞɟɦ ɨɫɭɳɟɫɬɜɥɹɬɶ ɫ ɩɨɦɨɳɶɸ ɚɧɚɥɢɡɚ ɦɚɲɢɧɧɨɝɨ ɤɨɞɚ 
ɩɪɨɝɪɚɦɦɵ, ɱɬɨ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɦɟɬɨɞɚɦɢ ɚɧɚɥɢɡɚ ɩɪɨɝɪɚɦɦ, ɪɚɛɨɬɚɸɳɢɦɢ ɫ 
ɢɫɯɨɞɧɵɦɢ ɬɟɤɫɬɚɦɢ, ɞɚɟɬ ɫɥɟɞɭɸɳɢɟ ɩɪɟɢɦɭɳɟɫɬɜɚ: 

 ɨɬɫɭɬɫɬɜɢɟ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɜɵɩɨɥɧɟɧɢɹ ɬɪɭɞɨɟɦɤɨɝɨ ɫɢɧɬɚɤɫɢɱɟɫɤɨɝɨ ɚɧɚɥɢɡɚ 
ɢɫɯɨɞɧɵɯ ɬɟɤɫɬɨɜ ɢ ɭɱɟɬɚ ɢɧɞɢɜɢɞɭɚɥɶɧɵɯ ɨɫɨɛɟɧɧɨɫɬɟɣ ɪɚɡɥɢɱɧɵɯ ɤɨɦɩɢɥɹɬɨɪɨɜ; 

 ɨɬɫɭɬɫɬɜɢɟ ɩɪɨɛɥɟɦɵ ɨɛɪɚɛɨɬɤɢ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɢɧɫɬɪɭɦɟɧɬɢɪɭɟɦɨɝɨ ɢ 
ɧɟɢɧɫɬɪɭɦɟɧɬɢɪɭɟɦɨɝɨ ɤɨɞɚ ɜ ɬɨɦ ɫɥɭɱɚɟ, ɤɨɝɞɚ ɧɟ ɜɫɟ ɢɫɯɨɞɧɵɟ ɬɟɤɫɬɵ ɞɨɫɬɭɩɧɵ (ɜ 
ɱɚɫɬɧɨɫɬɢ, ɩɪɢ ɜɵɡɨɜɚɯ ɩɨɞɩɪɨɝɪɚɦɦ ɫɬɚɧɞɚɪɬɧɨɣ ɛɢɛɥɢɨɬɟɤɢ). 

Ⱦɢɚɝɧɨɫɬɢɱɟɫɤɚɹ ɦɨɞɟɥɶ 

Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɩɨɥɧɨɬɵ ɬɟɫɬɢɪɨɜɚɧɢɹ ɢ ɜɵɛɨɪɚ ɬɟɫɬɨɜɵɯ ɜɨɡɞɟɣɫɬɜɢɣ ɛɭɞɟɦ 
ɢɫɩɨɥɶɡɨɜɚɬɶ ɜɡɜɟɲɟɧɧɵɣ ɭɩɪɚɜɥɹɸɳɢɣ ɝɪɚɮ ɩɪɨɝɪɚɦɦɵ (ɍȽɉ) ɫ ɞɟɬɚɥɢɡɚɰɢɟɣ ɞɨ 
ɢɧɫɬɪɭɤɰɢɣ. ɍɩɪɚɜɥɹɸɳɢɣ ɝɪɚɮ ɩɪɨɝɪɚɦɦɵ ɹɜɥɹɟɬɫɹ ɨɞɧɨɣ ɢɡ ɨɫɧɨɜɧɵɯ 
ɞɢɚɝɧɨɫɬɢɱɟɫɤɢɯ ɦɨɞɟɥɟɣ ɜ ɫɬɪɭɤɬɭɪɧɨɦ ɬɟɫɬɢɪɨɜɚɧɢɢ ɩɪɨɝɪɚɦɦɧɵɯ ɫɢɫɬɟɦ. ȼ ɍȽɉ 
ɜɟɪɲɢɧɵ ɫɨɨɬɜɟɬɫɬɜɭɸɬ ɷɥɟɦɟɧɬɚɦ ɩɪɨɝɪɚɦɦɵ (ɨɩɟɪɚɬɨɪɚɦ, ɥɢɧɟɣɧɵɦ ɭɱɚɫɬɤɚɦ, 
ɛɚɡɢɫɧɵɦ ɛɥɨɤɚɦ ɢ ɬ.ɩ.), ɚ ɞɭɝɢ — ɩɟɪɟɞɚɱɚɦ ɭɩɪɚɜɥɟɧɢɹ ɦɟɠɞɭ ɷɬɢɦɢ ɨɩɟɪɚɬɨɪɚɦɢ. 
ɍȽɉ ɢɦɟɟɬ ɫɬɪɨɝɨ ɨɞɧɭ ɜɯɨɞɧɭɸ ɢ ɨɞɧɭ ɜɵɯɨɞɧɭɸ ɜɟɪɲɢɧɭ. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɛɭɞɟɦ ɡɚɞɚɜɚɬɶ ɭɩɪɚɜɥɹɸɳɢɣ ɝɪɚɮ ɤɨɪɬɟɠɟɦ  аО,s,E,V,=G , 
Vs , VО , ɝɞɟ InsnV   — ɦɧɨɠɟɫɬɜɨ ɜɟɪɲɢɧ, VVE   — ɦɧɨɠɟɫɬɜɨ ɞɭɝ, s — 

ɜɯɨɞɧɚɹ ɜɟɪɲɢɧɚ, О — ɜɵɯɨɞɧɚɹ ɜɟɪɲɢɧɚ, а  — ɨɬɨɛɪɚɠɟɧɢɟ, ɫɬɚɜɹɳɟɟ ɜ ɫɨɨɬɜɟɬɫɬɜɢɟ 
ɜɟɪɲɢɧɚɦ ɢ ɞɭɝɚɦ ɝɪɚɮɚ ɢɯ ɜɟɫ. ɉɭɬɶ P ɜ ɝɪɚɮɟ ɦɨɠɟɬ ɛɵɬɶ ɩɪɟɞɫɬɚɜɥɟɧ ɤɚɤ 
ɭɩɨɪɹɞɨɱɟɧɧɚɹ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ ɜɟɪɲɢɧ:  ЦТ Я,,Я,,Я,Я=P ......21 , VP . Ⱦɥɹ ɤɚɠɞɨɣ 
ɜɟɪɲɢɧɵ ɢ ɞɭɝɢ ɭɩɪɚɜɥɹɸɳɟɝɨ ɝɪɚɮɚ ɨɩɪɟɞɟɥɢɦ ɜɟɫ  Яа , ɩɪɟɞɫɬɚɜɥɹɸɳɢɣ ɫɨɛɨɣ 
ɱɢɫɥɨ ɩɪɨɯɨɠɞɟɧɢɣ ɩɨ ɞɚɧɧɨɣ ɜɟɪɲɢɧɟ ɢɥɢ ɞɭɝɟ ɜ ɯɨɞɟ ɬɟɫɬɢɪɨɜɚɧɢɹ ɩɪɨɝɪɚɦɦɵ: 

 0:  NEVа . ɉɪɢ ɡɚɩɭɫɤɟ ɩɪɨɝɪɚɦɦɵ ɫ ɩɨɞɚɱɟɣ ɧɚ ɜɯɨɞ ɧɟɤɨɬɨɪɨɝɨ ɬɟɫɬɨɜɨɝɨ 
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ɜɨɡɞɟɣɫɬɜɢɹ ɜ ɭɩɪɚɜɥɹɸɳɟɦ ɝɪɚɮɟ ɩɪɨɯɨɞɢɬɫɹ ɧɟɤɨɬɨɪɵɣ ɩɭɬɶ (ɬɪɚɫɫɚ), ɩɪɢ ɷɬɨɦ ɜɟɫɚ 
ɩɪɨɯɨɞɢɦɵɯ ɞɭɝ ɭɜɟɥɢɱɢɜɚɸɬɫɹ ɧɚ 1 ɩɪɢ ɤɚɠɞɨɦ ɩɪɨɯɨɠɞɟɧɢɢ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɧɚ 
ɨɫɧɨɜɟ ɞɚɧɧɨɝɨ ɝɪɚɮɚ ɦɨɠɟɬ ɛɵɬɶ ɨɩɪɟɞɟɥɟɧɨ ɡɧɚɱɟɧɢɟ ɩɨɤɪɵɬɢɹ ɜɟɬɜɟɣ: 

   
 E

ОаEОО=CЛ
0: 

. 

Ⱦɚɧɧɨɟ ɡɧɚɱɟɧɢɟ ɛɭɞɟɦ ɢɫɩɨɥɶɡɨɜɚɬɶ ɜ ɤɚɱɟɫɬɜɟ ɤɪɢɬɟɪɢɹ ɩɨɥɧɨɬɵ ɬɟɫɬɢɪɨɜɚɧɢɹ 
(ɰɟɥɶɸ ɹɜɥɹɟɬɫɹ ɞɨɫɬɢɠɟɧɢɟ ɡɧɚɱɟɧɢɹ 1=CЛ ). 

ɍɩɪɚɜɥɹɸɳɢɣ ɝɪɚɮ ɩɪɨɝɪɚɦɦɵ ɦɨɠɟɬ ɛɵɬɶ ɥɟɝɤɨ ɩɨɫɬɪɨɟɧ ɩɨ ɛɚɡɨɜɨɣ ɦɨɞɟɥɢ 
ɩɪɨɝɪɚɦɦɵ, ɩɨɫɤɨɥɶɤɭ ɩɨɫɥɟɞɧɹɹ ɨɩɪɟɞɟɥɹɟɬ ɤɚɤ ɦɧɨɠɟɫɬɜɨ ɢɧɫɬɪɭɤɰɢɣ, ɬɚɤ ɢ ɫɜɹɡɢ ɩɨ 
ɭɩɪɚɜɥɟɧɢɸ ɦɟɠɞɭ ɧɢɦɢ: ɜ ɤɚɱɟɫɬɜɟ ɦɧɨɠɟɫɬɜɚ ɜɟɪɲɢɧ ɝɪɚɮɚ ɜɵɛɢɪɚɟɬɫɹ ɦɧɨɠɟɫɬɜɨ 
ɢɧɫɬɪɭɤɰɢɣ ɜɫɟɯ ɛɚɡɢɫɧɵɯ ɛɥɨɤɨɜ ɩɪɨɝɪɚɦɦɵ, ɚ ɦɧɨɠɟɫɬɜɨ ɞɭɝ ɨɩɪɟɞɟɥɹɟɬɫɹ ɢɫɯɨɞɹ ɢɡ 
ɫɜɹɡɟɣ ɩɨ ɭɩɪɚɜɥɟɧɢɸ ɦɟɠɞɭ ɢɧɫɬɪɭɤɰɢɹɦɢ. 

Ɉɛɳɚɹ ɫɯɟɦɚ ɩɨɞɯɨɞɚ  

ȼ ɪɚɦɤɚɯ ɩɪɟɞɥɚɝɚɟɦɨɝɨ ɩɨɞɯɨɞɚ ɜɵɛɨɪ ɩɨɫɥɟɞɭɸɳɢɯ ɬɟɫɬɨɜɵɯ ɜɨɡɞɟɣɫɬɜɢɣ 
ɛɭɞɟɦ ɨɫɭɳɟɫɬɜɥɹɬɶ ɧɚ ɨɫɧɨɜɟ ɮɚɤɬɢɱɟɫɤɢɯ ɩɭɬɟɣ ɢ ɫɢɦɜɨɥɶɧɵɯ ɡɚɜɢɫɢɦɨɫɬɟɣ 
ɩɟɪɟɦɟɧɧɵɯ, ɩɨɥɭɱɟɧɧɵɯ ɩɪɢ ɩɪɟɞɵɞɭɳɢɯ ɬɟɫɬɨɜɵɯ ɡɚɩɭɫɤɚɯ. ɋ ɰɟɥɶɸ ɩɨɥɭɱɟɧɢɹ ɷɬɢɯ 
ɫɜɟɞɟɧɢɣ ɤɚɠɞɵɣ ɬɟɫɬɨɜɵɣ ɡɚɩɭɫɤ ɩɪɨɢɡɜɨɞɢɬɫɹ ɫ ɩɨɦɨɳɶɸ ɞɢɧɚɦɢɱɟɫɤɨɝɨ 
ɫɢɦɜɨɥɶɧɨɝɨ ɜɵɩɨɥɧɟɧɢɹ, ɩɪɢ ɷɬɨɦ ɩɟɪɜɵɣ ɬɟɫɬɨɜɵɣ ɡɚɩɭɫɤ ɩɪɨɢɡɜɨɞɢɬɫɹ ɫ ɩɨɞɚɱɟɣ ɧɚ 
ɜɯɨɞ ɩɪɨɝɪɚɦɦɵ ɩɪɨɢɡɜɨɥɶɧɨɝɨ ɬɟɫɬɨɜɨɝɨ ɜɨɡɞɟɣɫɬɜɢɹ. ɉɪɢ ɬɟɫɬɢɪɨɜɚɧɢɢ ɜɵɩɨɥɧɹɟɬɫɹ 
ɫɥɟɞɭɸɳɚɹ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ ɞɟɣɫɬɜɢɣ: 

1) ɉɟɪɜɵɣ ɡɚɩɭɫɤ ɩɪɨɝɪɚɦɦɵ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɫ ɩɨɞɚɱɟɣ ɧɚ ɜɯɨɞ ɬɟɫɬɨɜɨɝɨ 
ɜɨɡɞɟɣɫɬɜɢɹ, ɫɝɟɧɟɪɢɪɨɜɚɧɧɨɝɨ ɫɥɭɱɚɣɧɵɦ ɨɛɪɚɡɨɦ. ȼɯɨɞɧɵɟ ɞɚɧɧɵɟ ɩɨɦɟɱɚɸɬɫɹ ɜ 
ɢɫɯɨɞɧɨɦ ɬɟɤɫɬɟ ɬɟɫɬ-ɞɪɚɣɜɟɪɚ ɩɪɨɝɪɚɦɦɢɫɬɨɦ. 

2) ɉɟɪɟɞ ɤɚɠɞɵɦ ɜɵɩɨɥɧɟɧɢɟɦ ɩɪɨɝɪɚɦɦɵ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɨɫɬɪɨɟɧɢɟ 
ɚɥɝɟɛɪɚɢɱɟɫɤɨɣ ɦɨɞɟɥɢ ɩɪɨɝɪɚɦɦɵ ɢ ɜɫɬɚɜɤɚ ɢɧɫɬɪɭɦɟɧɬɚɥɶɧɨɝɨ ɤɨɞɚ ɫ 
ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɜɢɪɬɭɚɥɶɧɨɣ ɦɚɲɢɧɵ VКХРrТЧН: 

 VКХРrТЧН ɨɫɭɳɟɫɬɜɥɹɟɬ ɞɟɤɨɦɩɢɥɹɰɢɸ ɬɟɫɬɢɪɭɟɦɨɣ ɩɪɨɝɪɚɦɦɵ ɢ ɟɟ 
ɪɚɡɛɢɟɧɢɟ ɧɚ ɛɚɡɢɫɧɵɟ ɛɥɨɤɢ. Ʉɚɠɞɵɣ ɛɥɨɤ ɪɚɡɛɢɪɚɟɬɫɹ ɫ ɰɟɥɶɸ ɨɩɪɟɞɟɥɟɧɢɹ 
ɯɚɪɚɤɬɟɪɚ ɜɵɩɨɥɧɹɟɦɵɯ ɜ ɧɟɦ ɢɧɫɬɪɭɤɰɢɣ. ɇɚ ɨɫɧɨɜɚɧɢɢ ɷɬɢɯ ɞɚɧɧɵɯ 
ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɨɫɬɪɨɟɧɢɟ ɦɨɞɟɥɢ ɩɪɨɝɪɚɦɦɵ; 
 ɜ ɤɚɠɞɵɣ ɛɥɨɤ ɞɨɛɚɜɥɹɟɬɫɹ ɢɧɫɬɪɭɦɟɧɬɚɥɶɧɵɣ ɤɨɞ ɨɬɫɥɟɠɢɜɚɧɢɹ ɨɩɟɪɚɰɢɣ 
ɫ ɩɚɦɹɬɶɸ ɢ ɩɭɬɢ ɩɟɪɟɞɚɱɢ ɭɩɪɚɜɥɟɧɢɹ ɜ ɩɪɨɝɪɚɦɦɟ;  
 ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɤɨɦɩɢɥɹɰɢɹ ɦɨɞɢɮɢɰɢɪɨɜɚɧɧɵɯ ɛɚɡɢɫɧɵɯ ɛɥɨɤɨɜ ɜ 
ɦɚɲɢɧɧɵɣ ɤɨɞ ɰɟɥɟɜɨɣ ɗȼɆ; 
 ɜ ɩɟɪɟɦɟɧɧɵɟ, ɩɨɦɟɱɟɧɧɵɟ ɩɪɨɝɪɚɦɦɢɫɬɨɦ ɤɚɤ ɜɯɨɞɧɵɟ, ɡɚɩɢɫɵɜɚɸɬɫɹ 
ɡɧɚɱɟɧɢɹ ɢɡ ɬɟɤɭɳɟɝɨ ɬɟɫɬɨɜɨɝɨ ɜɨɡɞɟɣɫɬɜɢɹ; 
 ɦɨɞɢɮɢɰɢɪɨɜɚɧɧɵɣ ɤɨɞ ɬɟɫɬɢɪɭɟɦɨɣ ɩɪɨɝɪɚɦɦɵ ɜɵɩɨɥɧɹɟɬɫɹ ɰɟɧɬɪɚɥɶɧɵɦ 
ɩɪɨɰɟɫɫɨɪɨɦ ɗȼɆ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ. ɉɪɢ ɷɬɨɦ ɞɨɛɚɜɥɟɧɧɵɣ 
ɢɧɫɬɪɭɦɟɧɬɚɥɶɧɵɣ ɤɨɞ ɜɵɩɨɥɧɹɟɬ ɫɛɨɪ ɫɬɚɬɢɫɬɢɤɢ ɩɨ ɬɟɫɬɨɜɨɦɭ ɩɨɤɪɵɬɢɸ ɢ 
ɨɫɭɳɟɫɬɜɥɹɟɬ ɞɢɧɚɦɢɱɟɫɤɨɟ ɫɢɦɜɨɥɶɧɨɟ ɜɵɩɨɥɧɟɧɢɟ, ɫɨɯɪɚɧɹɹ ɤɨɧɤɪɟɬɧɵɟ ɢ 
ɫɢɦɜɨɥɶɧɵɟ ɡɧɚɱɟɧɢɹ ɩɟɪɟɦɟɧɧɵɯ ɢ ɭɫɥɨɜɢɣ ɩɪɨɯɨɠɞɟɧɢɹ ɜɟɬɜɥɟɧɢɣ. 

3) ɉɨɫɥɟ ɬɟɫɬɨɜɨɝɨ ɡɚɩɭɫɤɚ ɫɬɚɧɨɜɢɬɫɹ ɢɡɜɟɫɬɧɵɦ ɩɭɬɶ, ɩɪɨɣɞɟɧɧɵɣ ɜ ɩɪɨɝɪɚɦɦɟ, 
ɢ ɭɫɥɨɜɢɟ ɟɝɨ ɩɪɨɯɨɠɞɟɧɢɹ ɜ ɫɢɦɜɨɥɶɧɨɦ ɜɢɞɟ. ɇɚ ɨɫɧɨɜɚɧɢɢ ɷɬɢɯ ɞɚɧɧɵɯ ɜɵɛɢɪɚɟɬɫɹ 
ɫɥɟɞɭɸɳɢɣ ɬɟɫɬɨɜɵɣ ɩɭɬɶ ɢ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɟ ɟɦɭ ɬɟɫɬɨɜɨɟ ɜɨɡɞɟɣɫɬɜɢɟ, ɩɨɫɥɟ ɱɟɝɨ 
ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɟɪɟɯɨɞ ɤ ɲɚɝɭ 2. ȿɫɥɢ ɞɨɫɬɢɝɧɭɬɨ ɬɪɟɛɭɟɦɨɟ ɡɧɚɱɟɧɢɟ ɬɟɫɬɨɜɨɝɨ 
ɩɨɤɪɵɬɢɹ, ɬɟɫɬɢɪɨɜɚɧɢɟ ɦɨɠɟɬ ɛɵɬɶ ɡɚɜɟɪɲɟɧɨ. 
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ɋɢɦɜɨɥɶɧɨɟ ɜɵɩɨɥɧɟɧɢɟ  

ɉɪɢ ɤɚɠɞɨɦ ɬɟɫɬɨɜɨɦ ɡɚɩɭɫɤɟ ɩɪɨɢɡɜɨɞɢɬɫɹ ɞɢɧɚɦɢɱɟɫɤɨɟ ɫɢɦɜɨɥɶɧɨɟ 
ɜɵɩɨɥɧɟɧɢɟ (ɪɢɫ. 2) ɨɬ ɬɨɱɤɢ ɜɯɨɞɚ Оntrв ɞɨ ɬɨɱɤɢ ɜɵɯɨɞɚ ОбТt, ɩɪɢ ɤɨɬɨɪɨɦ ɞɥɹ ɤɚɠɞɨɣ 
ɩɟɪɟɦɟɧɧɨɣ б ɜ ɩɚɦɹɬɢ ɫɨɯɪɚɧɹɸɬɫɹ ɫɥɟɞɭɸɳɢɟ ɡɧɚɱɟɧɢɹ: 

1) ɤɨɧɤɪɟɬɧɵɟ (ɱɢɫɥɟɧɧɵɟ) ɡɧɚɱɟɧɢɹ, ɨɩɪɟɞɟɥɹɟɦɵɟ ɨɬɨɛɪɚɠɟɧɢɟɦ  

QTвpОsAННrЯКХ : , 

ɫɬɚɜɹɳɟɟ ɜ ɫɨɨɬɜɟɬɫɬɜɢɟ ɤɚɠɞɨɣ ɩɟɪɟɦɟɧɧɨɣ, ɪɚɫɩɨɥɚɝɚɸɳɟɣɫɹ ɩɨ ɞɚɧɧɨɦɭ ɚɞɪɟɫɭ ɢ 
ɢɦɟɸɳɟɣ ɡɚɞɚɧɧɵɣ ɬɢɩ, ɟɟ ɱɢɫɥɟɧɧɨɟ ɡɧɚɱɟɧɢɟ (ɤɨɬɨɪɨɟ ɛɭɞɟɦ ɜ ɞɚɥɶɧɟɣɲɟɦ ɧɚɡɵɜɚɬɶ 
ɤɨɧɤɪɟɬɧɵɦ ɡɧɚɱɟɧɢɟɦ); 

2) ɫɢɦɜɨɥɶɧɵɟ ɡɧɚɱɟɧɢɹ, ɨɩɪɟɞɟɥɹɟɦɵɟ ɨɬɨɛɪɚɠɟɧɢɟɦ  

жд:  EбprTвpОsAННrsвЦ , 

ɫɬɚɜɹɳɟɟ ɜ ɫɨɨɬɜɟɬɫɬɜɢɟ ɤɚɠɞɨɣ ɩɟɪɟɦɟɧɧɨɣ, ɪɚɫɩɨɥɚɝɚɸɳɟɣɫɹ ɩɨ ɞɚɧɧɨɦɭ ɚɞɪɟɫɭ ɢ 
ɢɦɟɸɳɟɣ ɡɚɞɚɧɧɵɣ ɬɢɩ, ɟɟ ɫɢɦɜɨɥɶɧɨɟ ɡɧɚɱɟɧɢɟ; 

3) ɜɯɨɞɧɵɟ ɩɟɪɟɦɟɧɧɵɟ, ɨɩɪɟɞɟɥɹɟɦɵɟ ɨɬɨɛɪɚɠɟɧɢɟɦ   

жд:  TОrЦsTвpОsAННrТnput . 

ȼɯɨɞɧɵɟ ɩɟɪɟɦɟɧɧɵɟ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɞɨɫɬɭɩɧɵ ɞɥɹ ɢɡɦɟɧɟɧɢɹ ɜ ɩɪɨɰɟɫɫɟ 
ɬɟɫɬɢɪɨɜɚɧɢɹ. 

ɋɨɯɪɚɧɟɧɢɟ ɞɥɹ ɤɚɠɞɨɣ ɩɪɨɝɪɚɦɦɧɨɣ ɩɟɪɟɦɟɧɧɨɣ ɨɞɧɨɜɪɟɦɟɧɧɨ ɤɨɧɤɪɟɬɧɨɝɨ ɢ 
ɫɢɦɜɨɥɶɧɨɝɨ ɡɧɚɱɟɧɢɹ ɩɨɡɜɨɥɹɟɬ ɜ ɬɨɦ ɱɢɫɥɟ ɨɩɪɟɞɟɥɹɬɶ ɫɢɦɜɨɥɶɧɵɟ ɡɧɚɱɟɧɢɹ ɰɟɥɟɣ 
ɭɤɚɡɚɬɟɥɶɧɵɯ ɩɟɪɟɦɟɧɧɵɯ ɩɪɢ ɢɯ ɪɚɡɵɦɟɧɨɜɚɧɢɢ. 
 

 

 
Ɋɢɫ. 3. Ⱥɥɝɨɪɢɬɦ ɞɢɧɚɦɢɱɟɫɤɨɝɨ ɫɢɦɜɨɥɶɧɨɝɨ ɜɵɩɨɥɧɟɧɢɹ 
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Ⱦɥɹ ɭɞɨɛɫɬɜɚ ɜɜɟɞɟɧɨ ɨɛɨɡɧɚɱɟɧɢɟ ɩɭɫɬɨɝɨ ɤɨɪɬɟɠɚ  , ɤɨɬɨɪɨɟ ɛɭɞɟɦ 
ɢɫɩɨɥɶɡɨɜɚɬɶ ɞɥɹ ɡɚɩɢɫɢ ɨɬɫɭɬɫɬɜɢɹ ɨɛɴɟɤɬɚ ɩɨ ɨɩɪɟɞɟɥɟɧɧɨɦɭ ɚɞɪɟɫɭ ɩɚɦɹɬɢ.  

ɋɭɬɶ ɫɢɦɜɨɥɶɧɨɝɨ ɜɵɩɨɥɧɟɧɢɹ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɩɨɞɫɬɚɧɨɜɤɟ ɜ ɜɵɪɚɠɟɧɢɟ ɤɚɠɞɨɣ 
ɜɵɩɨɥɧɹɟɦɨɣ ɢɧɫɬɪɭɤɰɢɢ ɫɢɦɜɨɥɶɧɵɯ ɡɧɚɱɟɧɢɣ ɟɟ ɨɩɟɪɚɧɞɨɜ. ɉɨɞɫɬɚɜɥɹɹ ɷɬɢ ɡɧɚɱɟɧɢɹ 
ɜ ɭɫɥɨɜɢɹ ɩɪɨɯɨɠɞɟɧɢɹ ɜɟɬɜɥɟɧɢɣ, ɩɨɥɭɱɚɟɦ ɧɟɨɛɯɨɞɢɦɵɟ ɜɵɪɚɠɟɧɢɹ ɞɥɹ ɜɵɛɨɪɚ 
ɬɟɫɬɨɜɵɯ ɜɨɡɞɟɣɫɬɜɢɣ. Ɋɟɡɭɥɶɬɚɬɨɦ ɹɜɥɹɟɬɫɹ ɩɪɨɣɞɟɧɧɵɣ ɬɟɫɬɨɜɵɣ ɩɭɬɶ  ФЯЯP ,...,0 , 
ɜɟɫɚ ɞɭɝ ɭɩɪɚɜɥɹɸɳɟɝɨ ɝɪɚɮɚ  1, ТТ ЯЯа  ɢ ɭɫɥɨɜɢɹ ɩɪɨɯɨɠɞɟɧɢɹ ɜɟɪɲɢɧ ɭɩɪɚɜɥɹɸɳɟɝɨ 
ɝɪɚɮɚ  ТЯМonН , ɩɪɢɧɚɞɥɟɠɚɳɢɯ ɬɟɫɬɨɜɨɦɭ ɩɭɬɢ. Ɋɨɥɶ ɬɟɪɦɨɜ ɜ ɜɵɪɚɠɟɧɢɹɯ ɭɫɥɨɜɢɣ 
ɢɝɪɚɸɬ ɤɨɧɫɬɚɧɬɵ ɢ ɜɯɨɞɧɵɟ ɩɟɪɟɦɟɧɧɵɟ Тnput – ɬɚɤɢɦ ɨɛɪɚɡɨɦ, ɪɟɲɚɹ ɫɢɫɬɟɦɭ 
ɭɫɥɨɜɢɣ, ɩɨɥɭɱɚɟɦ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɟ ɟɣ ɬɟɫɬɨɜɨɟ ɜɨɡɞɟɣɫɬɜɢɟ. 

ɇɚ ɪɢɫ. 4 ɧɚɝɥɹɞɧɨ ɢɡɨɛɪɚɠɟɧɨ ɫɢɦɜɨɥɶɧɨɟ ɜɵɩɨɥɧɟɧɢɟ ɞɜɭɯ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ 
ɪɚɫɩɨɥɨɠɟɧɧɵɯ ɦɚɲɢɧɧɵɯ ɢɧɫɬɪɭɤɰɢɣ — ɢɧɫɬɪɭɤɰɢɢ ɩɪɢɫɜɚɢɜɚɧɢɹ ɢ ɢɧɫɬɪɭɤɰɢɢ 
ɜɟɬɜɥɟɧɢɹ.  
 

 

 
Ɋɢɫ. 4. ɉɪɢɦɟɪ ɞɢɧɚɦɢɱɟɫɤɨɝɨ ɫɢɦɜɨɥɶɧɨɝɨ ɜɵɩɨɥɧɟɧɢɹ 

ȼɵɛɨɪ ɬɟɫɬɨɜɵɯ ɩɭɬɟɣ  

ɉɨ ɡɚɜɟɪɲɟɧɢɢ ɫɢɦɜɨɥɶɧɨɝɨ ɜɵɩɨɥɧɟɧɢɹ ɧɚ ɨɫɧɨɜɟ ɩɨɥɭɱɟɧɧɵɯ ɞɚɧɧɵɯ ɨ 
ɩɨɤɪɵɬɢɢ ɢ ɭɫɥɨɜɢɢ ɩɪɨɯɨɠɞɟɧɢɹ ɬɟɤɭɳɟɝɨ ɩɭɬɢ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɜɵɛɨɪ ɫɥɟɞɭɸɳɟɝɨ 
ɬɟɫɬɨɜɨɝɨ ɩɭɬɢ. ɉɪɟɞɩɨɥɨɠɢɦ, ɱɬɨ ɩɪɢ ɧɟɤɨɬɨɪɨɦ ɬɟɫɬɨɜɨɦ ɡɚɩɭɫɤɟ ɛɵɥ ɩɪɨɣɞɟɬ 
ɬɟɫɬɨɜɵɣ ɩɭɬɶ  nЯ,,Я,Я=P ...21 , ɢ ɛɵɥɢ ɨɩɪɟɞɟɥɟɧɵ ɭɫɥɨɜɢɹ ɩɪɨɯɨɠɞɟɧɢɹ ɟɝɨ ɜɟɪɲɢɧ 

 ТЯМonН . 
ɑɬɨɛɵ ɨɩɪɟɞɟɥɢɬɶ ɬɟɫɬɨɜɨɟ ɜɨɡɞɟɣɫɬɜɢɟ, ɩɪɢɜɨɞɹɳɟɟ ɤ ɩɪɨɯɨɠɞɟɧɢɸ ɧɟɤɨɬɨɪɨɝɨ 

ɚɥɶɬɟɪɧɚɬɢɜɧɨɝɨ ɬɟɫɬɨɜɨɝɨ ɩɭɬɢ, ɧɚɦ ɧɭɠɧɨ: 
1) ɇɚɣɬɢ ɧɟɩɨɤɪɵɬɭɸ ɞɭɝɭ  ФФ Я,Я=О  ɜ ɭɩɪɚɜɥɹɸɳɟɦ ɝɪɚɮɟ, ɧɚɱɚɥɶɧɚɹ ɜɟɪɲɢɧɚ 

ɤɨɬɨɪɨɣ ФЯ  ɩɪɢɧɚɞɥɟɠɢɬ ɩɭɬɢ  ФТТ ЯЯЯЯЯP ,..,,,...,, 110  . ɉɨɫɤɨɥɶɤɭ ɜɫɟ ɞɭɝɢ 
ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɝɨ ɩɭɬɢ ɛɵɥɢ ɩɨɤɪɵɬɵ ɩɪɢ ɩɪɟɞɵɞɭɳɟɦ ɬɟɫɬɨɜɨɦ ɡɚɩɭɫɤɟ, 

ФЯ  ɧɟ ɦɨɠɟɬ 
ɩɪɢɧɚɞɥɟɠɚɬɶ P — ɬ.ɟ. ɞɭɝɚ О ɦɨɠɟɬ ɧɚɱɢɧɚɬɶɫɹ ɬɨɥɶɤɨ ɜ ɢɧɫɬɪɭɤɰɢɢ ɜɟɬɜɥɟɧɢɹ.  
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2) ɇɚɣɬɢ ɧɚɪɭɲɚɸɳɟɟ ɭɫɥɨɜɢɟ М ɜ ɜɢɞɟ ɤɨɧɴɸɧɤɰɢɢ ɭɫɥɨɜɢɣ ɩɪɨɯɨɠɞɟɧɢɹ 
ɜɟɪɲɢɧ ɩɭɬɢ P ɨɬ ɧɚɱɚɥɶɧɨɣ ɞɨ ФЯ  ɜɤɥɸɱɢɬɟɥɶɧɨ ɢ ɢɧɜɟɪɫɢɢ ɭɫɥɨɜɢɹ ɜɟɪɲɢɧɵ 1+ФЯ : 

   Т

Т

УТ ЯМonНЯМonНМ
01   . ɂɧɜɟɪɫɢɹ ɩɨɫɥɟɞɧɟɝɨ ɭɫɥɨɜɢɹ ɬɪɟɛɭɟɬɫɹ, ɱɬɨɛɵ ɭɩɪɚɜɥɟɧɢɟ ɜ 

ɢɧɫɬɪɭɤɰɢɢ ɜɟɬɜɥɟɧɢɹ ФЯ  ɩɟɪɟɞɚɜɚɥɨɫɶ ɩɨ ɚɥɶɬɟɪɧɚɬɢɜɧɨɣ ɞɭɝɟ О . 
3) ɇɚɣɬɢ ɬɟɫɬɨɜɨɟ ɜɨɡɞɟɣɫɬɜɢɟ, ɪɟɲɢɜ ɧɚɪɭɲɚɸɳɟɟ ɭɫɥɨɜɢɟ. 
ɉɨɫɥɟ ɤɚɠɞɨɝɨ ɬɟɫɬɨɜɨɝɨ ɡɚɩɭɫɤɚ ɩɪɨɫɦɚɬɪɢɜɚɸɬɫɹ ɜɫɟ ɩɪɨɣɞɟɧɧɵɟ ɪɚɧɟɟ ɩɭɬɢ ɧɚ 

ɩɪɟɞɦɟɬ ɧɚɥɢɱɢɹ ɧɟɩɨɤɪɵɬɵɯ ɞɭɝ, ɢɫɯɨɞɹɳɢɯ ɢɡ ɩɪɢɧɚɞɥɟɠɚɳɢɯ ɢɦ ɜɟɪɲɢɧ. ɉɪɢ 
ɨɬɫɭɬɫɬɜɢɢ ɬɚɤɢɯ ɞɭɝ ɬɟɫɬɢɪɨɜɚɧɢɟ ɦɨɠɟɬ ɛɵɬɶ ɡɚɜɟɪɲɟɧɨ (ɩɨɫɤɨɥɶɤɭ ɞɨɫɬɢɝɧɭɬɨ 
ɩɨɥɧɨɟ ɩɨɤɪɵɬɢɟ ɜɟɬɜɟɣ). Ȼɥɨɤ-ɫɯɟɦɚ ɚɥɝɨɪɢɬɦɚ ɜɵɛɨɪɚ ɬɟɫɬɨɜɵɯ ɩɭɬɟɣ ɢ ɬɟɫɬɨɜɵɯ 
ɜɨɡɞɟɣɫɬɜɢɣ ɩɪɢɜɟɞɟɧɚ ɧɚ ɪɢɫ. 5.  

 

 

 
Ɋɢɫ. 5. Ⱥɥɝɨɪɢɬɦ ɜɵɛɨɪɚ ɬɟɫɬɨɜɵɯ ɩɭɬɟɣ ɢ ɬɟɫɬɨɜɵɯ ɜɨɡɞɟɣɫɬɜɢɣ 
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ɉɪɟɢɦɭɳɟɫɬɜɨɦ ɩɪɟɞɫɬɚɜɥɟɧɧɨɝɨ ɩɨɞɯɨɞɚ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɫɭɳɟɫɬɜɭɸɳɢɦɢ 
ɹɜɥɹɟɬɫɹ ɤɚɤ ɭɱɟɬ ɨɩɟɪɚɰɢɣ ɧɚɞ ɭɤɚɡɚɬɟɥɹɦɢ ɜ ɛɚɡɨɜɨɣ ɦɨɞɟɥɢ ɢ ɫɢɦɜɨɥɶɧɨɦ 
ɜɵɩɨɥɧɟɧɢɢ, ɬɚɤ ɢ ɚɧɚɥɢɡ ɩɪɨɝɪɚɦɦɵ ɧɚ ɭɪɨɜɧɟ ɦɚɲɢɧɧɨɝɨ ɤɨɞɚ, ɩɨɡɜɨɥɹɸɳɢɣ 
ɢɡɛɟɠɚɬɶ ɫɢɧɬɚɤɫɢɱɟɫɤɨɝɨ ɚɧɚɥɢɡɚ ɢ ɪɟɲɢɬɶ ɩɪɨɛɥɟɦɭ ɨɛɪɚɛɨɬɤɢ ɜɵɡɨɜɨɜ ɫɬɨɪɨɧɧɢɯ 
ɩɨɞɩɪɨɝɪɚɦɦ. 

ɉɪɨɝɪɚɦɦɧɚɹ ɪɟɚɥɢɡɚɰɢɹ 

ɇɚ ɨɫɧɨɜɟ ɩɪɟɞɥɨɠɟɧɧɵɯ ɜ ɧɚɫɬɨɹɳɟɣ ɪɚɛɨɬɟ ɦɨɞɟɥɟɣ ɢ ɚɥɝɨɪɢɬɦɨɜ ɛɵɥɚ 
ɪɚɡɪɚɛɨɬɚɧɚ ɩɪɨɝɪɚɦɦɧɚɹ ɫɢɫɬɟɦɚ ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɬɟɫɬɢɪɨɜɚɧɢɹ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɚɹ ɞɥɹ 
ɬɟɫɬɢɪɨɜɚɧɢɹ ɩɪɨɝɪɚɦɦ, ɪɟɚɥɢɡɨɜɚɧɧɵɯ ɧɚ ɤɨɦɩɢɥɢɪɭɟɦɵɯ ɹɡɵɤɚɯ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ. 

ɋɢɫɬɟɦɚ ɩɪɟɞɨɫɬɚɜɥɹɟɬ ɫɥɟɞɭɸɳɢɟ ɮɭɧɤɰɢɨɧɚɥɶɧɵɟ ɜɨɡɦɨɠɧɨɫɬɢ: 
1) Ƚɟɧɟɪɚɰɢɹ ɬɟɫɬɨɜɵɯ ɜɨɡɞɟɣɫɬɜɢɣ ɧɚ ɨɫɧɨɜɟ ɞɢɧɚɦɢɱɟɫɤɨɝɨ ɫɢɦɜɨɥɶɧɨɝɨ 

ɜɵɩɨɥɧɟɧɢɹ (ɫ ɰɟɥɶɸ ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɦɨɞɭɥɶɧɨɝɨ ɬɟɫɬɢɪɨɜɚɧɢɹ ɉɈ). 
2) ɉɨɞɫɱɟɬ ɩɨɤɪɵɬɢɹ ɤɨɞɚ (ɩɨɤɪɵɬɢɟ ɫɬɪɨɤ ɢ ɜɟɬɜɟɣ) ɛɟɡ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɫɛɨɪɤɢ 

ɫɩɟɰɢɚɥɶɧɵɯ ɢɫɩɨɥɧɹɟɦɵɯ ɨɛɪɚɡɨɜ. 
3) ȼɢɡɭɚɥɢɡɚɰɢɹ ɩɨɤɪɵɬɢɹ ɤɨɞɚ ɜ ɞɢɧɚɦɢɤɟ ɛɟɡ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɩɟɪɟɡɚɩɭɫɤɚ 

ɬɟɫɬɢɪɭɟɦɨɣ ɩɪɨɝɪɚɦɦɵ. 
4) ɋɨɯɪɚɧɟɧɢɟ ɞɚɦɩɨɜ ɬɪɚɫɫ ɜɵɩɨɥɧɟɧɢɹ ɩɪɨɝɪɚɦɦɵ ɫ ɰɟɥɶɸ ɨɬɥɨɠɟɧɧɨɝɨ 

ɚɧɚɥɢɡɚ ɢ ɥɨɤɚɥɢɡɚɰɢɢ ɞɟɮɟɤɬɨɜ. 
5) ɇɟɡɚɜɢɫɢɦɨɫɬɶ ɨɬ ɢɫɩɨɥɶɡɭɟɦɨɝɨ ɹɡɵɤɚ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ, ɩɨɫɤɨɥɶɤɭ 

ɨɬɫɥɟɠɢɜɚɧɢɟ ɜɵɩɨɥɧɟɧɢɹ ɩɪɨɝɪɚɦɦɵ ɩɪɨɢɡɜɨɞɢɬɫɹ ɧɚ ɭɪɨɜɧɟ ɨɬɞɟɥɶɧɵɯ ɢɧɫɬɪɭɤɰɢɣ 
ɦɚɲɢɧɧɨɝɨ ɤɨɞɚ. 

6) ɉɨɞɞɟɪɠɤɚ ɪɚɡɥɢɱɧɵɯ ɚɩɩɚɪɚɬɧɵɯ ɚɪɯɢɬɟɤɬɭɪ ɗȼɆ. ɋɢɫɬɟɦɚ ɩɨɞɞɟɪɠɢɜɚɟɬ 
ɜɫɟ ɚɪɯɢɬɟɤɬɭɪɵ, ɞɥɹ ɤɨɬɨɪɵɯ ɪɟɚɥɢɡɨɜɚɧɚ ɬɪɚɧɫɥɹɰɢɹ ɤɨɞɚ ɜ VКХРrТЧН (б86, AMD64, 
PЇАER, ARM). 

ɋɢɫɬɟɦɚ ɫɨɫɬɨɢɬ ɢɡ ɬɪɟɯ ɦɨɞɭɥɟɣ – ɢɧɫɬɪɭɦɟɧɬɚɥɶɧɨɝɨ ɦɨɞɭɥɹ, ɦɨɞɭɥɹ ɚɧɚɥɢɡɚ ɢ 
ɬɟɫɬ-ɞɪɚɣɜɟɪɚ, ɫɜɹɡɚɧɧɵɯ ɦɟɠɞɭ ɫɨɛɨɣ ɪɚɡɞɟɥɹɟɦɨɣ ɩɚɦɹɬɶɸ (ɪɢɫ. 6). 
ɂɧɫɬɪɭɦɟɧɬɚɥɶɧɵɣ ɦɨɞɭɥɶ ɨɫɧɨɜɚɧ ɧɚ ɫɜɨɛɨɞɧɨ ɪɚɫɩɪɨɫɬɪɚɧɹɟɦɨɣ ɭɬɢɥɢɬɟ VКХРrТЧН, 
ɩɪɟɞɫɬɚɜɥɹɸɳɟɣ ɫɨɛɨɣ ɜɢɪɬɭɚɥɶɧɭɸ ɦɚɲɢɧɭ ɧɚ ɨɫɧɨɜɟ ɞɢɧɚɦɢɱɟɫɤɨɣ ɪɟɤɨɦɩɢɥɹɰɢɢ. 
ɂɧɫɬɪɭɦɟɧɬɚɥɶɧɵɣ ɦɨɞɭɥɶ ɨɬɫɥɟɠɢɜɚɟɬ ɚɞɪɟɫɚ ɢ ɯɚɪɚɤɬɟɪ ɜɵɩɨɥɧɹɟɦɵɯ ɢɧɫɬɪɭɤɰɢɣ ɢ 
ɨɩɟɪɚɰɢɣ ɫ ɩɚɦɹɬɶɸ, ɢ ɨɬɩɪɚɜɥɹɟɬ ɬɪɚɫɫɭ ɜ ɦɨɞɭɥɶ ɚɧɚɥɢɡɚ, ɜɫɬɚɜɥɹɹ ɞɥɹ ɷɬɨɝɨ ɜ 
ɬɟɫɬɢɪɭɟɦɭɸ ɩɪɨɝɪɚɦɦɭ ɧɟɨɛɯɨɞɢɦɵɣ ɤɨɞ ɧɚ ɷɬɚɩɟ ɜɵɩɨɥɧɟɧɢɹ. Ɂɚɞɚɱɟɣ ɦɨɞɭɥɹ 
ɚɧɚɥɢɡɚ ɹɜɥɹɟɬɫɹ ɤɚɤ ɨɰɟɧɤɚ ɬɟɫɬɨɜɨɝɨ ɩɨɤɪɵɬɢɹ ɤɨɞɚ, ɬɚɤ ɢ ɜɵɛɨɪ ɬɟɫɬɨɜɵɯ ɩɭɬɟɣ ɢ 
ɨɩɪɟɞɟɥɟɧɢɟ ɬɟɫɬɨɜɵɯ ɜɨɡɞɟɣɫɬɜɢɣ ɧɚ ɨɫɧɨɜɟ ɪɟɡɭɥɶɬɚɬɨɜ ɫɢɦɜɨɥɶɧɨɝɨ ɜɵɩɨɥɧɟɧɢɹ ɫ 
ɩɨɫɥɟɞɭɸɳɟɣ ɩɟɪɟɞɚɱɟɣ ɧɚɣɞɟɧɧɵɯ ɡɧɚɱɟɧɢɣ ɬɟɫɬ-ɞɪɚɣɜɟɪɭ. 

Ⱦɚɧɧɚɹ ɫɢɫɬɟɦɚ ɢɫɩɨɥɶɡɨɜɚɥɚɫɶ ɜ ɯɨɞɟ ɜɵɱɢɫɥɢɬɟɥɶɧɵɯ ɷɤɫɩɟɪɢɦɟɧɬɨɜ, 
ɪɟɡɭɥɶɬɚɬɵ ɤɨɬɨɪɵɯ ɩɪɢɜɟɞɟɧɵ ɧɢɠɟ. 
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Ɋɢɫ. 6. Ⱥɪɯɢɬɟɤɬɭɪɚ ɫɢɫɬɟɦɵ 

ɗɤɫɩɟɪɢɦɟɧɬ 1. Ɇɨɞɭɥɶɧɨɟ ɬɟɫɬɢɪɨɜɚɧɢɟ 

ȼ ɯɨɞɟ ɷɤɫɩɟɪɢɦɟɧɬɨɜ ɩɪɨɜɨɞɢɥɨɫɶ ɫɪɚɜɧɟɧɢɟ ɪɚɡɪɚɛɨɬɚɧɧɨɣ ɫɢɫɬɟɦɵ ɫ ɨɬɤɪɵɬɨɣ 
ɫɢɫɬɟɦɨɣ CREST Д1Ж, ɨɪɢɟɧɬɢɪɨɜɚɧɧɨɣ ɧɚ ɬɟɫɬɢɪɨɜɚɧɢɟ ɩɪɨɝɪɚɦɦ ɧɚ ɹɡɵɤɟ ɋ, ɢ 
ɫɥɭɱɚɣɧɵɦ ɬɟɫɬɢɪɨɜɚɧɢɟɦ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɫɥɟɞɭɸɳɢɯ ɬɟɫɬɨɜɵɯ ɩɪɨɝɪɚɦɦ: 

 ɫɨɪɬɢɪɨɜɤɚ ɦɟɬɨɞɨɦ ɜɵɛɨɪɚ ɝɥɚɜɧɨɝɨ ɷɥɟɦɟɧɬɚ (sort); 
 ɫɨɪɬɢɪɨɜɤɚ ɭɤɚɡɚɬɟɥɟɣ ɦɟɬɨɞɨɦ ɜɵɛɨɪɚ ɝɥɚɜɧɨɝɨ ɷɥɟɦɟɧɬɚ (psort); 
 ɦɨɞɢɮɢɰɢɪɨɜɚɧɧɵɟ ɜɚɪɢɚɧɬɵ ɫ ɞɨɛɚɜɥɟɧɧɵɦ ɜɟɬɜɥɟɧɢɟɦ ɜɢɞɚ if(a[i]==13); 
 ɜɵɱɢɫɥɟɧɢɟ ɱɚɫɬɢɱɧɨɣ ɫɭɦɦɵ ɱɢɫɥɨɜɨɝɨ ɪɹɞɚ (series); 
 ɛɵɫɬɪɚɹ ɫɨɪɬɢɪɨɜɤɚ, ɪɟɚɥɢɡɨɜɚɧɧɚɹ ɜɪɭɱɧɭɸ (qsort); 
 ɛɵɫɬɪɚɹ ɫɨɪɬɢɪɨɜɤɚ ɢɡ ɫɬɚɧɞɚɪɬɧɨɣ ɛɢɛɥɢɨɬɟɤɢ C (qsort_std) – ɜɵɩɨɥɧɹɥɨɫɶ 

ɬɟɫɬɢɪɨɜɚɧɢɟ ɨɛɪɚɬɧɨɝɨ ɜɵɡɨɜɚ ɮɭɧɤɰɢɢ ɫɪɚɜɧɟɧɢɹ; 
 ɜɫɬɚɜɤɚ ɢ ɩɨɫɥɟɞɭɸɳɟɟ ɭɞɚɥɟɧɢɟ ɷɥɟɦɟɧɬɨɜ ɜ ɱɟɪɧɨ-ɤɪɚɫɧɨɟ ɞɟɪɟɜɨ (rbtree) ɢɡ 

ɪɟɚɥɢɡɚɰɢɢ std::set ɜ GІU ХТЛЬЭНМ++. 
ȼ ɩɪɨɰɟɫɫɟ ɬɟɫɬɢɪɨɜɚɧɢɹ ɨɩɪɟɞɟɥɹɥɨɫɶ ɞɨɫɬɢɝɧɭɬɨɟ ɩɨɤɪɵɬɢɟ ɜɟɬɜɟɣ. Ɋɟɡɭɥɶɬɚɬɵ 

(ɞɨɫɬɢɝɧɭɬɨɟ ɩɨɤɪɵɬɢɟ ɜɟɬɜɟɣ ЛC  ɢ ɱɢɫɥɨ ɬɟɫɬɨɜɵɯ ɜɨɡɞɟɣɫɬɜɢɣ N, ɩɪɢ ɤɨɬɨɪɨɦ 
ɞɨɫɬɢɝɧɭɬɨ ɭɤɚɡɚɧɧɨɟ ɩɨɤɪɵɬɢɟ) ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 1. 

ɂɧɬɟɪɩɪɟɬɚɰɢɹ ɪɟɡɭɥɶɬɚɬɨɜ ɫɥɟɞɭɸɳɚɹ. ɉɪɢɦɟɪɵ sort ɢ psort ɨɤɚɡɚɥɢɫɶ 
ɞɨɫɬɚɬɨɱɧɨ ɩɪɨɫɬɵɦɢ ɞɥɹ ɞɨɫɬɢɠɟɧɢɹ ɩɨɥɧɨɝɨ ɩɨɤɪɵɬɢɹ ɤɨɞɚ ɞɥɹ ɜɫɟɯ ɬɪɟɯ ɦɟɬɨɞɨɜ. ȼ 
ɩɪɨɝɪɚɦɦɚɯ sort* ɢ psort* ɫɢɫɬɟɦɚ CREST ɧɟ ɫɦɨɝɥɚ ɧɚɣɬɢ ɞɨɛɚɜɥɟɧɧɨɟ ɜɟɬɜɥɟɧɢɟ ɢɡ-
ɡɚ ɨɬɫɭɬɫɬɜɢɹ ɩɨɞɞɟɪɠɤɢ ɨɩɟɪɚɰɢɣ ɫ ɭɤɚɡɚɬɟɥɹɦɢ. ȼ ɩɪɢɦɟɪɟ series ɞɨɫɬɢɱɶ ɩɨɥɧɨɝɨ 
ɩɨɤɪɵɬɢɹ ɭɞɚɥɨɫɶ ɬɨɥɶɤɨ ɫ ɩɨɦɨɳɶɸ ɫɢɦɜɨɥɶɧɨɝɨ ɜɵɩɨɥɧɟɧɢɹ ɢɡ-ɡɚ ɫɬɪɨɝɨɝɨ ɭɫɥɨɜɢɹ 
ɜɯɨɞɚ ɜ ɩɨɞɩɪɨɝɪɚɦɦɭ, ɤɨɬɨɪɨɟ ɩɪɢ ɫɥɭɱɚɣɧɨɦ ɬɟɫɬɢɪɨɜɚɧɢɢ ɧɢɤɨɝɞɚ ɧɟ ɜɵɩɨɥɧɹɥɨɫɶ, 
ɩɪɢ ɷɬɨɦ ɪɚɡɪɚɛɨɬɚɧɧɚɹ ɫɢɫɬɟɦɚ ɞɨɫɬɢɝɥɚ ɩɨɥɧɨɝɨ ɩɨɤɪɵɬɢɹ ɜɟɬɜɟɣ ɦɟɧɶɲɢɦ ɱɢɫɥɨɦ 
ɬɟɫɬɨɜ. Ⱥɧɚɥɨɝɢɱɧɚɹ ɫɢɬɭɚɰɢɹ ɧɚɛɥɸɞɚɟɬɫɹ ɜ ɩɪɢɦɟɪɟ qsort (ɫɥɨɠɧɵɟ ɭɫɥɨɜɢɹ 
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ɜɟɬɜɥɟɧɢɣ ɧɟ ɦɨɝɭɬ ɛɵɬɶ ɩɪɨɜɟɪɟɧɵ ɩɨɥɧɨɫɬɶɸ ɫɥɭɱɚɣɧɵɦ ɬɟɫɬɢɪɨɜɚɧɢɟɦ). ɉɪɢɦɟɪɵ 
qsort ɢ rbtree ɫɢɫɬɟɦɚ CREST ɜɵɩɨɥɧɢɬɶ ɧɟ ɫɦɨɝɥɚ, ɪɚɡɪɚɛɨɬɚɧɧɚɹ ɠɟ ɜ ɧɚɫɬɨɹɳɟɣ 
ɪɚɛɨɬɟ ɫɢɫɬɟɦɚ ɩɨɤɚɡɵɜɚɟɬ ɜ ɰɟɥɨɦ ɥɭɱɲɢɟ ɪɟɡɭɥɶɬɚɬɵ, ɱɟɦ ɫɥɭɱɚɣɧɨɟ ɬɟɫɬɢɪɨɜɚɧɢɟ. 
 

Ɍɚɛɥɢɰɚ 1.  
Ɋɟɡɭɥɶɬɚɬɵ ɫɪɚɜɧɢɬɟɥɶɧɵɯ ɷɤɫɩɟɪɢɦɟɧɬɨɜ 

 
ɫɥɭɱɚɣɧɨɟ 

ɬɟɫɬɢɪɨɜɚɧɢɟ CREST ɪɚɡɪɚɛɨɬɚɧɧɚɹ ɫɢɫɬɟɦɚ Ɍɟɫɬ 
N C Л  N C Л  N C Л  

sort 4 1 4 1 4 1 
psort 4 1 4 1 4 1 
sort* 4 0,93 9 0,93 4 1 
psort* 4 0,94 9 0,94 4 1 
series - 0 8 1 6 1 
qsort 13 0,94 8 1 5 1 
qsort_std 3 1 - 0 3 1 
rbtree 13 1 - 0 6 1 
 

ɗɤɫɩɟɪɢɦɟɧɬ 2. ɂɧɬɟɝɪɚɰɢɨɧɧɨɟ ɞɢɡɚɣɧ-ɬɟɫɬɢɪɨɜɚɧɢɟ 

ȼ ɤɚɱɟɫɬɜɟ ɷɤɫɩɟɪɢɦɟɧɬɚ ɩɪɨɢɡɜɨɞɢɥɨɫɶ ɬɟɫɬɢɪɨɜɚɧɢɟ ɨɞɧɨɝɨ ɢɡ ɤɨɦɩɨɧɟɧɬɨɜ 
ɫɚɦɨɣ ɫɢɫɬɟɦɵ ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɬɟɫɬɢɪɨɜɚɧɢɹ – ɝɪɚɧɢɱɧɨɝɨ ɪɟɲɚɬɟɥɹ, ɨɫɧɨɜɚɧɧɨɝɨ ɧɚ 
ɝɟɧɟɬɢɱɟɫɤɨɦ ɚɥɝɨɪɢɬɦɟ, ɚ ɬɚɤɠɟ ɟɝɨ ɝɪɚɮɢɱɟɫɤɨɝɨ ɢɧɬɟɪɮɟɣɫɚ ɩɨɥɶɡɨɜɚɬɟɥɹ. 
Ʉɨɦɩɨɧɟɧɬ ɧɚɩɢɫɚɧ ɧɚ C++/QЭ4, ɫɨɫɬɨɢɬ ɢɡ ɩɪɢɦɟɪɧɨ 20 ɬɵɫɹɱ ɫɬɪɨɤ ɢɫɯɨɞɧɨɝɨ ɬɟɤɫɬɚ 
(ɫ ɭɱɟɬɨɦ ɬɪɚɧɫɥɹɬɨɪɚ ɫɢɦɜɨɥɶɧɵɯ ɭɫɥɨɜɢɣ, ɛɚɡɨɜɵɯ ɛɢɛɥɢɨɬɟɤ ɢ ɝɪɚɮɢɱɟɫɤɨɝɨ 
ɢɧɬɟɪɮɟɣɫɚ), ɝɪɚɮɢɱɟɫɤɢɣ ɢɧɬɟɪɮɟɣɫ ɩɪɟɞɨɫɬɚɜɥɹɟɬ ɫɥɟɞɭɸɳɭɸ ɮɭɧɤɰɢɨɧɚɥɶɧɨɫɬɶ:  

 ɜɜɨɞ ɢ ɤɨɦɩɢɥɹɰɢɸ ɜ ɦɚɲɢɧɧɵɣ ɤɨɞ ɰɟɥɟɜɨɣ ɮɭɧɤɰɢɢ ɜ ɜɢɞɟ ɚɥɝɟɛɪɚɢɱɟɫɤɨɝɨ 
ɜɵɪɚɠɟɧɢɹ; 

 ɦɢɧɢɦɢɡɚɰɢɸ ɡɧɚɱɟɧɢɹ ɰɟɥɟɜɨɣ ɮɭɧɤɰɢɢ ɫ ɩɨɦɨɳɶɸ ɝɟɧɟɬɢɱɟɫɤɨɝɨ ɚɥɝɨɪɢɬɦɚ 
ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɪɚɫɩɚɪɚɥɥɟɥɢɜɚɧɢɹ; 

 ɜɢɡɭɚɥɢɡɚɰɢɸ ɪɟɡɭɥɶɬɚɬɨɜ ɨɩɬɢɦɢɡɚɰɢɢ ɢ ɝɪɚɮɢɤɨɜ ɢɡɦɟɧɟɧɢɹ ɰɟɥɟɜɨɣ 
ɮɭɧɤɰɢɢ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɢɬɟɪɚɰɢɢ. 

Ɍɟɫɬɢɪɨɜɚɧɢɟ ɩɪɨɢɡɜɨɞɢɥɨɫɶ ɜ ɢɧɬɟɪɚɤɬɢɜɧɨɦ ɪɟɠɢɦɟ, ɜ ɤɚɱɟɫɬɜɟ ɨɛɴɟɤɬɚ 
ɬɟɫɬɢɪɨɜɚɧɢɹ ɛɵɥɨ ɜɵɛɪɚɧɨ ɦɧɨɠɟɫɬɜɨ ɤɥɚɫɫɨɜ ɷɥɟɦɟɧɬɨɜ ɩɨɥɶɡɨɜɚɬɟɥɶɫɤɨɝɨ 
ɢɧɬɟɪɮɟɣɫɚ, ɨɬɜɟɱɚɸɳɢɯ ɡɚ ɜɜɨɞ ɢ ɜɵɜɨɞ ɞɚɧɧɵɯ. ȼ ɩɪɨɰɟɫɫɟ ɬɟɫɬɢɪɨɜɚɧɢɹ ɫɢɫɬɟɦɚ ɜ 
ɞɢɧɚɦɢɤɟ ɨɛɧɨɜɥɹɟɬ ɬɟɫɬɨɜɨɟ ɩɨɤɪɵɬɢɟ ɩɨ ɩɨɞɩɪɨɝɪɚɦɦɚɦ ɢ ɦɟɬɨɞɚɦ ɤɥɚɫɫɨɜ ɢ ɜɵɞɚɟɬ 
ɩɨɞɫɤɚɡɤɢ ɩɨ ɜɵɛɨɪɭ ɬɟɫɬɨɜ. 

ɉɪɢ ɬɟɫɬɢɪɨɜɚɧɢɢ ɛɵɥɨ ɢɫɩɨɥɶɡɨɜɚɧɨ 24 ɬɟɫɬɨɜɵɯ ɜɨɡɞɟɣɫɬɜɢɹ, 10 ɞɭɝ 
ɭɩɪɚɜɥɹɸɳɟɝɨ ɝɪɚɮɚ ɛɵɥɢ ɩɨɦɟɱɟɧɵ ɤɚɤ ɧɟɪɟɚɥɢɡɭɟɦɵɟ (ɜɟɬɜɢ ɨɛɪɚɛɨɬɤɢ ɨɲɢɛɨɤ ɜ 
ɨɩɟɪɚɬɨɪɚɯ ASSERT, ɧɟ ɜɨɫɩɪɨɢɡɜɨɞɹɳɢɟɫɹ ɧɚ ɩɪɚɤɬɢɤɟ). ɋ ɭɱɟɬɨɦ ɧɢɯ ɛɵɥɨ 
ɞɨɫɬɢɝɧɭɬɨ ɩɨɥɧɨɟ ɩɨɤɪɵɬɢɟ ɜɟɬɜɟɣ ɬɟɫɬɢɪɭɟɦɵɯ ɭɱɚɫɬɤɨɜ ɤɨɞɚ. 

ɗɤɫɩɟɪɢɦɟɧɬ 3. Ɍɟɫɬɢɪɨɜɚɧɢɟ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ 

ɇɟɦɚɥɨɜɚɠɧɵɦ ɮɚɤɬɨɪɨɦ, ɨɝɪɚɧɢɱɢɜɚɸɳɢɦ ɩɪɢɦɟɧɢɦɨɫɬɶ ɬɨɣ ɢɥɢ ɢɧɨɣ ɫɢɫɬɟɦɵ 
ɞɢɧɚɦɢɱɟɫɤɨɝɨ ɚɧɚɥɢɡɚ ɩɪɨɝɪɚɦɦ, ɹɜɥɹɟɬɫɹ ɜɥɢɹɧɢɟ ɢɧɫɬɪɭɦɟɧɬɢɪɨɜɚɧɢɹ ɧɚ ɜɪɟɦɟɧɧɵɟ 
ɫɨɨɬɧɨɲɟɧɢɹ ɪɚɛɨɬɵ ɩɪɨɝɪɚɦɦɵ. ɉɨɞ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶɸ ɞɚɥɟɟ ɛɭɞɟɦ ɩɨɧɢɦɚɬɶ 
ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɫɪɟɞɵ ɢɫɩɨɥɧɟɧɢɹ ɩɪɨɝɪɚɦɦɵ (ɚɩɩɚɪɚɬɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ ɢ 
ɜɢɪɬɭɚɥɶɧɨɣ ɦɚɲɢɧɵ) ɜ ɜɢɞɟ ɤɨɥɢɱɟɫɬɜɚ ɦɚɲɢɧɧɵɯ ɢɧɫɬɪɭɤɰɢɣ, ɢɫɩɨɥɧɹɟɦɵɯ ɜ 



Ʌ.ɋ. Ʌɨɦɚɤɢɧɚ, Ⱥ.ɇ. ȼɢɝɭɪɚ 

 212

ɫɪɟɞɧɟɦ ɜ ɟɞɢɧɢɰɭ ɜɪɟɦɟɧɢ. Ɉɱɟɜɢɞɧɨ, ɱɬɨ ɨɩɪɟɞɟɥɟɧɧɚɹ ɬɚɤɢɦ ɨɛɪɚɡɨɦ 
ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɡɚɜɢɫɢɬ ɨɬ ɯɚɪɚɤɬɟɪɚ ɜɵɩɨɥɧɹɟɦɵɯ ɢɧɫɬɪɭɤɰɢɣ, ɩɨɷɬɨɦɭ ɦɨɠɧɨ 
ɢɫɩɨɥɶɡɨɜɚɬɶ ɟɟ ɬɨɥɶɤɨ ɫ ɰɟɥɶɸ ɫɪɚɜɧɟɧɢɹ ɪɚɡɥɢɱɧɵɯ ɫɪɟɞ ɢɫɩɨɥɧɟɧɢɹ ɩɪɢ ɜɵɩɨɥɧɟɧɢɢ 
ɨɞɧɨɣ ɢ ɬɨɣ ɠɟ ɩɪɨɝɪɚɦɦɵ. ȼ ɬɚɛɥ. 2 ɩɪɢɜɟɞɟɧɵ ɪɟɡɭɥɶɬɚɬɵ ɫɢɧɬɟɬɢɱɟɫɤɨɝɨ ɬɟɫɬɚ 
DСrвЬЭШЧО Д4Ж, ɜɵɩɨɥɧɟɧɧɨɝɨ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɪɚɡɥɢɱɧɵɯ ɜɚɪɢɚɧɬɨɜ 
ɢɧɫɬɪɭɦɟɧɬɢɪɨɜɚɧɢɹ.  

Ɋɟɡɭɥɶɬɚɬɵ ɫɢɧɬɟɬɢɱɟɫɤɨɝɨ ɬɟɫɬɚ ɧɚɝɥɹɞɧɨ ɩɨɤɚɡɵɜɚɸɬ ɩɪɟɜɨɫɯɨɞɫɬɜɨ ɜ ɩɥɚɧɟ 
ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɢɧɫɬɪɭɦɟɧɬɢɪɨɜɚɧɢɹ ɧɚ ɭɪɨɜɧɟ ɢɫɯɨɞɧɵɯ ɬɟɤɫɬɨɜ (GCC/РМШЯ). 
Ⱦɢɧɚɦɢɱɟɫɤɚɹ ɪɟɤɨɦɩɢɥɹɰɢɹ ɜ VКХРrТЧН ɩɪɢɜɨɞɢɬ ɤ ɩɚɞɟɧɢɸ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɜ 4-5 
ɪɚɡ ɞɚɠɟ ɛɟɡ ɜɫɬɚɜɤɢ ɢɧɫɬɪɭɦɟɧɬɚɥɶɧɨɝɨ ɤɨɞɚ — ɞɚɧɧɵɟ ɧɚɤɥɚɞɧɵɟ ɪɚɫɯɨɞɵ ɹɜɥɹɸɬɫɹ 
ɩɥɚɬɨɣ ɡɚ ɝɢɛɤɨɫɬɶ ɞɢɧɚɦɢɱɟɫɤɢɯ ɦɟɬɨɞɨɜ ɢɧɫɬɪɭɦɟɧɬɢɪɨɜɚɧɢɹ. Ⱦɥɹ ɫɪɚɜɧɟɧɢɹ 
ɩɪɢɜɟɞɟɧɚ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ, ɞɨɫɬɢɝɧɭɬɚɹ ɜɫɬɪɨɟɧɧɵɦ ɢɧɫɬɪɭɦɟɧɬɨɦ VКХРrТЧН 
ЦОЦМСОМФ. 

ɇɚɢɛɨɥɶɲɟɟ ɜɥɢɹɧɢɟ ɧɚ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɨɤɚɡɵɜɚɟɬ ɨɬɫɥɟɠɢɜɚɧɢɟ ɨɩɟɪɚɰɢɣ ɫ 
ɩɚɦɹɬɶɸ. ɉɨ ɫɪɚɜɧɟɧɢɸ ɫ ɧɚɤɥɚɞɧɵɦɢ ɪɚɫɯɨɞɚɦɢ ɨɬ ɷɬɨɝɨ ɢɧɫɬɪɭɦɟɧɬɚɥɶɧɨɝɨ ɤɨɞɚ 
ɜɥɢɹɧɢɟ ɫɢɦɜɨɥɶɧɨɝɨ ɜɵɩɨɥɧɟɧɢɹ ɩɪɚɤɬɢɱɟɫɤɢ ɧɟ ɡɚɦɟɬɧɨ. Ɉɩɬɢɦɚɥɶɧɚɹ ɪɚɫɫɬɚɧɨɜɤɚ 
ɬɨɱɟɤ ɢɧɫɬɪɭɦɟɧɬɢɪɨɜɚɧɢɹ ɡɞɟɫɶ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɧɟɫɨɦɧɟɧɧɨ ɜɚɠɧɭɸ ɢ 
ɢɧɬɟɪɟɫɧɭɸ ɡɚɞɚɱɭ ɢ ɹɜɥɹɟɬɫɹ ɨɞɧɢɦ ɢɡ ɧɚɩɪɚɜɥɟɧɢɣ ɞɚɥɶɧɟɣɲɟɝɨ ɢɫɫɥɟɞɨɜɚɧɢɹ.  
 

Ɍɚɛɥɢɰɚ 1.  
Ɋɟɡɭɥɶɬɚɬɵ ɫɢɧɬɟɬɢɱɟɫɤɨɝɨ ɬɟɫɬɚ 

 

Ɍɢɩ ɡɚɩɭɫɤɚ ɉɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ, 
DMIPS 

ȼɪɟɦɹ ɜɵɩɨɥɧɟɧɢɹ 
ɨɞɧɨɣ ɢɬɟɪɚɰɢɢ, ɦɤɫ 

Ȼɟɡ ɢɧɫɬɪɭɦɟɧɬɢɪɨɜɚɧɢɹ 6587 0.09 
GCC/РМШЯ 5591 0.10 

VКХРrТЧН (ɬɨɥɶɤɨ ɪɟɤɨɦɩɢɥɹɰɢɹ) 1504 0.39 
VКХРrТЧН (ЦОЦМСОМФ) 166 3.43 

ɉɨɤɪɵɬɢɟ ɜɟɬɜɟɣ 544 1.05 
Ɂɚɩɢɫɶ ɞɚɦɩɚ 547,2 1.04 

Ɉɬɫɥɟɠɢɜɚɧɢɟ ɩɚɦɹɬɢ (ɩɨɦɟɱɟɧɧɵɟ 
ɭɱɚɫɬɤɢ) 45,5 12.6 

Ɉɬɫɥɟɠɢɜɚɧɢɟ ɩɚɦɹɬɢ (ɜɫɟ ɨɩɟɪɚɰɢɢ) 11,8 48.0 
Ⱦɢɧɚɦɢɱɟɫɤɨɟ ɫɢɦɜɨɥɶɧɨɟ ɜɵɩɨɥɧɟɧɢɟ 11,7 48.6 
 

ɉɨɥɭɱɟɧɧɵɟ ɪɟɡɭɥɶɬɚɬɵ ɟɫɬɟɫɬɜɟɧɧɵɦ ɨɛɪɚɡɨɦ ɨɝɪɚɧɢɱɢɜɚɸɬ ɩɪɢɦɟɧɢɦɨɫɬɶ 
ɩɪɟɞɫɬɚɜɥɟɧɧɨɝɨ ɩɨɞɯɨɞɚ ɦɨɞɭɥɶɧɵɦ ɬɟɫɬɢɪɨɜɚɧɢɟɦ, ɩɪɢ ɤɨɬɨɪɨɦ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ 
ɨɛɵɱɧɨ ɧɟ ɹɜɥɹɟɬɫɹ ɤɪɢɬɢɱɧɨɣ. ɋ ɞɪɭɝɨɣ ɫɬɨɪɨɧɵ, ɨɰɟɧɤɚ ɩɨɤɪɵɬɢɣ ɜ ɞɢɧɚɦɢɤɟ ɛɟɡ 
ɨɬɫɥɟɠɢɜɚɧɢɹ ɨɩɟɪɚɰɢɣ ɫ ɩɚɦɹɬɶɸ ɩɨɥɟɡɧɚ ɩɪɢ ɜɵɩɨɥɧɟɧɢɢ ɪɭɱɧɨɝɨ ɞɢɡɚɣɧ-
ɬɟɫɬɢɪɨɜɚɧɢɹ ɫɥɨɠɧɨɣ ɩɪɨɝɪɚɦɦɧɨɣ ɫɢɫɬɟɦɵ. 

ȼɵɜɨɞɵ 

Ɋɟɡɭɥɶɬɚɬɵ ɜɵɱɢɫɥɢɬɟɥɶɧɵɯ ɷɤɫɩɟɪɢɦɟɧɬɨɜ ɩɨɤɚɡɵɜɚɸɬ, ɱɬɨ ɩɪɟɞɥɨɠɟɧɧɵɣ 
ɦɟɬɨɞ ɦɨɞɭɥɶɧɨɝɨ ɬɟɫɬɢɪɨɜɚɧɢɹ ɜ ɪɹɞɟ ɫɥɭɱɚɟɜ ɩɨɡɜɨɥɹɟɬ ɞɨɫɬɢɱɶ ɛɨɥɶɲɟɝɨ ɬɟɫɬɨɜɨɝɨ 
ɩɨɤɪɵɬɢɹ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɢɡɜɟɫɬɧɵɦɢ ɦɟɬɨɞɚɦɢ. Ⱦɨɫɬɢɝɚɟɬɫɹ ɞɚɧɧɵɣ ɪɟɡɭɥɶɬɚɬ ɜ 
ɨɫɧɨɜɧɨɦ ɡɚ ɫɱɟɬ ɞɢɧɚɦɢɱɟɫɤɨɝɨ ɚɧɚɥɢɡɚ ɩɪɨɝɪɚɦɦ ɧɚ ɭɪɨɜɧɟ ɦɚɲɢɧɧɵɯ ɤɨɞɨɜ ɢ 
ɨɬɫɥɟɠɢɜɚɧɢɹ ɨɩɟɪɚɰɢɣ ɫ ɭɤɚɡɚɬɟɥɹɦɢ. Ɋɚɡɪɚɛɨɬɚɧɧɚɹ ɚɜɬɨɪɚɦɢ ɩɪɨɝɪɚɦɦɧɚɹ ɫɢɫɬɟɦɚ ɫ 
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ɭɫɩɟɯɨɦ ɦɨɠɟɬ ɩɪɢɦɟɧɹɬɶɫɹ ɤɚɤ ɞɥɹ ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɦɨɞɭɥɶɧɨɝɨ ɬɟɫɬɢɪɨɜɚɧɢɹ, ɬɚɤ ɢ 
ɞɥɹ ɨɛɥɟɝɱɟɧɢɹ ɪɭɱɧɨɝɨ ɬɟɫɬɢɪɨɜɚɧɢɹ (ɜ ɱɚɫɬɧɨɫɬɢ, ɢɧɬɟɝɪɚɰɢɨɧɧɨɝɨ ɬɟɫɬɢɪɨɜɚɧɢɹ) 
ɩɪɨɝɪɚɦɦɧɵɯ ɫɢɫɬɟɦ ɧɚ ɷɬɚɩɟ ɪɚɡɪɚɛɨɬɤɢ. ɋ ɞɪɭɝɨɣ ɫɬɨɪɨɧɵ, ɞɢɧɚɦɢɱɟɫɤɢɣ ɚɧɚɥɢɡ 
ɩɪɨɝɪɚɦɦ ɨɤɚɡɵɜɚɟɬ ɫɢɥɶɧɨɟ ɜɥɢɹɧɢɟ ɧɚ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ, ɱɬɨ ɨɝɪɚɧɢɱɢɜɚɟɬ ɫɮɟɪɭ 
ɟɝɨ ɩɪɢɦɟɧɟɧɢɹ, ɜ ɱɚɫɬɧɨɫɬɢ, ɞɟɥɚɹ ɫɢɦɜɨɥɶɧɨɟ ɜɵɩɨɥɧɟɧɢɟ ɧɟɩɪɢɦɟɧɢɦɵɦ ɧɚ 
ɩɪɚɤɬɢɤɟ ɞɥɹ ɬɟɫɬɢɪɨɜɚɧɢɹ ɩɪɨɝɪɚɦɦɧɨɣ ɫɢɫɬɟɦɵ ɜ ɰɟɥɨɦ. Ɍɟɦ ɧɟ ɦɟɧɟɟ, ɩɪɢɜɟɞɟɧɧɵɟ 
ɜ ɞɚɧɧɨɦ ɪɚɡɞɟɥɟ ɩɪɨɛɥɟɦɵ ɹɜɥɹɸɬɫɹ ɬɟɯɧɢɱɟɫɤɢɦɢ ɢ ɩɨɞɞɚɸɬɫɹ ɪɟɲɟɧɢɸ. Ɍɚɤɢɦ 
ɨɛɪɚɡɨɦ, ɧɚɫɬɨɹɳɚɹ ɪɚɛɨɬɚ ɢɦɟɟɬ ɛɨɥɶɲɨɣ ɩɨɬɟɧɰɢɚɥ ɞɥɹ ɞɚɥɶɧɟɣɲɟɝɨ ɢɫɫɥɟɞɨɜɚɧɢɹ – 
ɜ ɱɚɫɬɧɨɫɬɢ, ɦɨɝɭɬ ɛɵɬɶ ɫɮɨɪɦɭɥɢɪɨɜɚɧɵ ɫɥɟɞɭɸɳɢɟ ɡɚɞɚɱɢ: 

 ɡɚɞɚɱɚ ɨɩɬɢɦɚɥɶɧɨɣ ɪɚɫɫɬɚɧɨɜɤɢ ɬɨɱɟɤ ɢɧɫɬɪɭɦɟɧɬɢɪɨɜɚɧɢɹ; 
 ɡɚɞɚɱɚ ɨɛɧɚɪɭɠɟɧɢɹ ɢ ɭɞɚɥɟɧɢɹ ɧɟɧɭɠɧɨɝɨ ɢɧɫɬɪɭɦɟɧɬɚɥɶɧɨɝɨ ɤɨɞɚ; 
 ɡɚɞɚɱɚ ɧɟɢɧɬɪɭɡɢɜɧɨɝɨ ɜɵɱɢɫɥɟɧɢɹ ɬɟɫɬɨɜɨɝɨ ɩɨɤɪɵɬɢɹ ɤɨɞɚ. 
Ɋɟɲɟɧɢɟ ɞɚɧɧɵɯ ɡɚɞɚɱ ɜ ɩɟɪɫɩɟɤɬɢɜɟ ɩɨɡɜɨɥɢɬ ɩɪɢɦɟɧɹɬɶ ɩɪɟɞɥɨɠɟɧɧɵɟ ɦɟɬɨɞɵ 

ɫ ɰɟɥɶɸ ɩɪɨɜɟɞɟɧɢɹ ɬɟɫɬɢɪɨɜɚɧɢɹ ɛɟɡɨɩɚɫɧɨɫɬɢ ɢ ɨɛɧɚɪɭɠɟɧɢɹ ɭɹɡɜɢɦɨɫɬɟɣ ɜ 
ɩɪɨɝɪɚɦɦɧɵɯ ɫɢɫɬɟɦɚɯ ɧɚ ɭɪɨɜɧɟ ɢɧɬɟɝɪɚɰɢɨɧɧɨɝɨ ɢ ɫɢɫɬɟɦɧɨɝɨ ɬɟɫɬɢɪɨɜɚɧɢɹ. 
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