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Ɋɚɫɫɦɨɬɪɟɧ ɚɥɝɨɪɢɬɦ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɩɪɨɰɟɫɫɨɜ ɮɨɬɨɥɢɬɨɝɪɚɮɢɢ. ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɞɥɹ 
ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɪɚɫɫɦɚɬɪɢɜɚɸɬɫɹ ɤɚɤ ɩɨɬɨɤ ɞɚɧɧɵɯ, ɨɛɪɚɛɚɬɵɜɚɟɦɵɣ ɩɚɪɚɥɥɟɥɶɧɨɣ ɜɵɱɢɫɥɢɬɟɥɶɧɨɣ 
ɫɢɫɬɟɦɨɣ. Ɉɩɢɫɚɧɚ ɫɢɫɬɟɦɚ ɞɥɹ ɨɪɝɚɧɢɡɚɰɢɢ ɩɚɪɚɥɥɟɥɶɧɨɣ ɨɛɪɚɛɨɬɤɢ ɢɡɨɛɪɚɠɟɧɢɣ, ɨɫɧɨɜɚɧɧɚɹ ɧɚ 
ɩɪɢɦɟɧɟɧɢɢ ɝɪɚɮɨɜɨɣ ɦɨɞɟɥɢ ɩɚɪɚɥɥɟɥɶɧɨɝɨ ɚɥɝɨɪɢɬɦɚ. Ⱥɥɝɨɪɢɬɦ ɫɨɡɞɚɟɬɫɹ ɢɡ ɨɬɞɟɥɶɧɵɯ ɜɵɱɢɫɥɢɬɟɥɶɧɵɯ 
ɨɩɟɪɚɰɢɣ (ɝɪɚɧɭɥ) ɜ ɫɩɟɰɢɚɥɶɧɨɦ ɜɢɡɭɚɥɶɧɨɦ ɪɟɞɚɤɬɨɪɟ. ȼɢɡɭɚɥɶɧɨɟ ɩɪɟɞɫɬɚɜɥɟɧɢɟ ɩɪɟɨɛɪɚɡɭɟɬɫɹ ɜ ɮɨɪɦɚɬ 
XML , ɤɨɬɨɪɵɣ ɢɧɬɟɪɩɪɟɬɢɪɭɟɬɫɹ ɦɧɨɝɨɚɝɟɧɬɧɨɣ ɫɢɫɬɟɦɨɣ ɜɪɟɦɟɧɢ ɜɵɩɨɥɧɟɧɢɹ ɧɚ ɛɚɡɟ MPI. ɋɢɫɬɟɦɚ 
ɜɪɟɦɟɧɢ ɜɵɩɨɥɧɟɧɢɹ ɨɫɭɳɟɫɬɜɥɹɟɬ ɞɢɧɚɦɢɱɟɫɤɭɸ ɨɩɬɢɦɢɡɚɰɢɸ ɜɵɱɢɫɥɟɧɢɣ ɫ ɩɨɦɨɳɶɸ ɚɥɝɨɪɢɬɦɚ 
ɜɢɪɬɭɚɥɶɧɨɣ ɚɫɫɨɰɢɚɬɢɜɧɨɣ ɫɟɬɢ. ɉɪɟɞɥɨɠɟɧɧɵɟ ɫɪɟɞɫɬɜɚ ɩɨɡɜɨɥɹɸɬ ɜɵɩɨɥɧɹɬɶ ɛɵɫɬɪɨɟ ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ 
ɩɚɪɚɥɥɟɥɶɧɵɯ ɚɥɝɨɪɢɬɦɨɜ, ɢɯ ɚɧɚɥɢɡ ɢ ɚɞɚɩɬɚɰɢɸ ɤ ɚɪɯɢɬɟɤɬɭɪɟ ɜɵɱɢɫɥɢɬɟɥɶɧɨɝɨ ɤɥɚɫɬɟɪɚ, ɚ ɬɚɤɠɟ 
ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɭɸ ɨɪɝɚɧɢɡɚɰɢɸ ɜɵɱɢɫɥɢɬɟɥɶɧɨɝɨ ɩɪɨɰɟɫɫɚ. 

 
ȼɜɟɞɟɧɢɟ 

ɉɪɨɰɟɫɫ ɮɨɬɨɥɢɬɨɝɪɚɮɢɢ ɹɜɥɹɟɬɫɹ ɨɫɧɨɜɧɵɦ ɷɬɚɩɨɦ ɩɟɪɟɧɨɫɚ ɬɨɩɨɥɨɝɢɢ ɲɚɛɥɨɧɚ ɧɚ 
ɩɨɜɟɪɯɧɨɫɬɶ ɩɨɥɭɩɪɨɜɨɞɧɢɤɨɜɨɣ ɩɥɚɫɬɢɧɵ. ɉɨ ɮɨɬɨɲɚɛɥɨɧɚɦ, ɩɨɥɭɱɟɧɧɵɦ ɫ ɩɨɦɨɳɶɸ ɋȺɉɊ 
ɋȻɂɋ, ɢɡɝɨɬɚɜɥɢɜɚɸɬɫɹ ɫɬɟɤɥɹɧɧɵɟ ɮɨɬɨɦɚɫɤɢ (ɨɪɢɝɢɧɚɥɵ ɬɨɩɨɥɨɝɢɢ, ɨɞɧɚ ɞɥɹ ɤɚɠɞɨɝɨ ɫɥɨɹ 
ɦɢɤɪɨɫɯɟɦɵ), ɤɨɬɨɪɵɟ ɡɚɬɟɦ ɩɪɨɟɰɢɪɭɸɬɫɹ ɧɚ ɮɨɬɨɪɟɡɢɫɬ. ɉɨɫɥɟ ɷɤɫɩɨɡɢɰɢɢ ɧɚ ɩɨɜɟɪɯɧɨɫɬɢ 
ɮɨɬɨɪɟɡɢɫɬɚ ɨɛɪɚɡɭɟɬɫɹ ɢɡɨɛɪɚɠɟɧɢɟ (ɬɚɤ ɧɚɡɵɜɚɟɦɨɟ «ɜɨɡɞɭɲɧɨɟ ɢɡɨɛɪɚɠɟɧɢɟ»), ɢɧɬɟɧɫɢɜɧɨɫɬɶ 
ɤɨɬɨɪɨɝɨ ɡɚɜɢɫɢɬ ɨɬ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɨɫɜɟɳɟɧɢɹ (ɞɥɢɧɵ ɜɨɥɧɵ, ɤɨɝɟɪɟɧɬɧɵɯ ɫɜɨɣɫɬɜ ɨɫɜɟɳɟɧɢɹ), ɨɬ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɦɚɫɤɢ (ɪɚɡɦɟɪ ɢ ɮɨɪɦɚ ɷɥɟɦɟɧɬɨɜ, ɤɨɦɩɥɟɤɫɧɚɹ ɮɭɧɤɰɢɹ ɩɪɨɩɭɫɤɚɧɢɹ) ɢ ɨɬ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɩɪɨɟɤɰɢɨɧɧɨɝɨ ɨɛɴɟɤɬɢɜɚ (ɱɢɫɥɨɜɚɹ ɚɩɟɪɬɭɪɚ ɢ ɮɨɪɦɚ ɡɪɚɱɤɚ, ɚɦɩɥɢɬɭɞɧɨɟ 
ɩɪɨɩɭɫɤɚɧɢɟ ɢ ɚɛɟɪɪɚɰɢɢ). Ⱦɚɥɟɟ ɜ ɪɟɡɭɥɶɬɚɬɟ ɫɥɨɠɧɨɝɨ ɩɪɨɰɟɫɫɚ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɫɜɟɬɚ ɫ 
ɜɟɳɟɫɬɜɨɦ ɮɨɬɨɪɟɡɢɫɬɚ ɨɛɪɚɡɭɟɬɫɹ ɫɤɪɵɬɨɟ ɢɡɨɛɪɚɠɟɧɢɟ, ɫɬɪɭɤɬɭɪɚ ɤɨɬɨɪɨɝɨ ɨɩɪɟɞɟɥɹɟɬɫɹ 
ɧɚɛɨɪɨɦ ɨɩɬɢɤɨ-ɮɢɡɢɱɟɫɤɢɯ ɩɚɪɚɦɟɬɪɨɜ ɮɨɬɨɪɟɡɢɫɬɚ. 

ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ, ɢɡɜɟɫɬɟɧ ɪɹɞ ɩɪɨɝɪɚɦɦɧɵɯ ɤɨɦɩɥɟɤɫɨɜ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɩɪɨɰɟɫɫɨɜ 
ɮɨɬɨɥɢɬɨɝɪɚɮɢɢ (ɉɄ ɆɉɎ), ɪɟɚɥɢɡɨɜɚɧɧɵɯ ɤɚɤ ɧɚ ɤɥɚɫɬɟɪɚɯ ɩɟɪɫɨɧɚɥɶɧɵɯ ЭȼɆ ɢ ɪɚɛɨɱɢɯ 
ɫɬɚɧɰɢɣ, ɬɚɤ ɢ ɧɚ ɦɧɨɝɨɩɪɨɰɟɫɫɨɪɧɵɯ ЭȼɆ Д1-3]. Ɉɞɧɚɤɨ ɜɵɫɨɤɚɹ ɫɬɨɢɦɨɫɬɶ ɭɤɚɡɚɧɧɵɯ ɫɢɫɬɟɦ 
ɨɝɪɚɧɢɱɢɜɚɟɬ ɢɯ ɩɪɢɦɟɧɟɧɢɟ. ȼ ɫɬɪɚɧɚɯ ɋɇȽ ɢ ɜ Ɋɟɫɩɭɛɥɢɤɟ Ȼɟɥɚɪɭɫɶ ɧɟɬ ɚɧɚɥɨɝɨɜ ɉɄ ɆɉɎ ɞɥɹ 
ɦɧɨɝɨɩɪɨɰɟɫɫɨɪɧɵɯ ɜɵɱɢɫɥɢɬɟɥɶɧɵɯ ɤɨɦɩɥɟɤɫɨɜ. 

ȼ Ɉɂɉɂ ɇȺɇ Ȼɟɥɚɪɭɫɢ ɫɨɜɦɟɫɬɧɨ ɫ ɄȻɌɆ-ɈɆɈ ɤɨɧɰɟɪɧɚ «ɉɥɚɧɚɪ» ɜ ɪɚɦɤɚɯ ɧɚɭɱɧɨ-
ɬɟɯɧɢɱɟɫɤɨɣ ɩɪɨɝɪɚɦɦɵ ɋɨɸɡɧɨɝɨ ɝɨɫɭɞɚɪɫɬɜɚ «Ɋɚɡɜɢɬɢɟ ɢ ɜɧɟɞɪɟɧɢɟ ɜ ɝɨɫɭɞɚɪɫɬɜɚɯ-ɭɱɚɫɬɧɢɤɚɯ 
ɫɨɸɡɧɨɝɨ ɝɨɫɭɞɚɪɫɬɜɚ ɧɚɭɤɨɺɦɤɢɯ ɤɨɦɩɶɸɬɟɪɧɵɯ ɬɟɯɧɨɥɨɝɢɣ ɧɚ ɛɚɡɟ ɦɭɥɶɬɢɩɪɨɰɟɫɫɨɪɧɵɯ 
ɜɵɱɢɫɥɢɬɟɥɶɧɵɯ ɫɢɫɬɟɦ» («ɌɊɂȺȾȺ») Д4] ɪɚɡɪɚɛɨɬɚɧ ɉɄ ɆɉɎ ɞɥɹ ɫɢɫɬɟɦ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ 
ɤɨɧɬɪɨɥɹ ɨɪɢɝɢɧɚɥɨɜ ɬɨɩɨɥɨɝɢɢ ɋȻɂɋ, ɨɪɢɟɧɬɢɪɨɜɚɧɧɵɣ ɧɚ ɤɥɚɫɬɟɪɧɵɟ 
ɜɵɫɨɤɨɩɪɨɢɡɜɨɞɢɬɟɥɶɧɵɟ ɦɭɥɶɬɢɩɪɨɰɟɫɫɨɪɧɵɟ ɜɵɱɢɫɥɢɬɟɥɶɧɵɟ ɫɢɫɬɟɦɵ. ȼ ɧɚɫɬɨɹɳɟɣ ɪɚɛɨɬɟ 
ɪɚɫɫɦɚɬɪɢɜɚɟɬɫɹ ɪɟɚɥɢɡɚɰɢɹ ɩɚɪɚɥɥɟɥɶɧɨɣ ɨɛɪɚɛɨɬɤɢ ɞɥɹ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɩɪɨɰɟɫɫɨɜ 
ɮɨɪɦɢɪɨɜɚɧɢɹ ɢɡɨɛɪɚɠɟɧɢɹ ɜ ɮɨɬɨɪɟɡɢɫɬɟ ɩɨɥɭɩɪɨɜɨɞɧɢɤɨɜɨɣ ɩɥɚɫɬɢɧɵ ɩɪɢ ɮɨɬɨɥɢɬɨɝɪɚɮɢɢ. ȼ 
ɤɚɱɟɫɬɜɟ ɨɛɴɟɤɬɚ ɨɛɪɚɛɨɬɤɢ ɜɵɫɬɭɩɚɸɬ ɢɡɨɛɪɚɠɟɧɢɹ ɨɪɢɝɢɧɚɥɨɜ ɬɨɩɨɥɨɝɢɢ - ɮɨɬɨɦɚɫɨɤ ɋȻɂɋ. 
ɐɟɥɶ ɨɛɪɚɛɨɬɤɢ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɦɨɞɟɥɢɪɨɜɚɧɢɢ ɢɡɨɛɪɚɠɟɧɢɹ ɜ ɮɨɬɨɪɟɡɢɫɬɟ ɞɥɹ ɩɨɫɥɟɞɭɸɳɟɝɨ 
ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɤɨɧɬɪɨɥɹ ɨɪɢɝɢɧɚɥɨɜ ɬɨɩɨɥɨɝɢɢ ɢ ɨɩɪɟɞɟɥɟɧɢɢ ɮɨɬɨɥɢɬɨɝɪɚɮɢɱɟɫɤɨɣ 
ɡɧɚɱɢɦɨɫɬɢ ɞɟɮɟɤɬɨɜ. Ⱦɟɮɟɤɬɵ ɬɨɩɨɥɨɝɢɢ ɹɜɥɹɸɬɫɹ ɡɧɚɱɢɦɵɦɢ, ɟɫɥɢ ɩɪɢɜɨɞɹɬ ɤ ɨɛɪɚɡɨɜɚɧɢɸ 
ɞɟɮɟɤɬɨɜ ɧɚ ɩɨɥɭɩɪɨɜɨɞɧɢɤɨɜɨɣ ɩɥɚɫɬɢɧɟ, ɢ ɤɨɬɨɪɵɟ ɧɟɨɛɯɨɞɢɦɨ ɤɨɪɪɟɤɬɢɪɨɜɚɬɶ ɧɚ ɷɬɨɦ ɷɬɚɩɟ 
ɩɪɨɢɡɜɨɞɫɬɜɚ [5-6]. 

Ɂɚɞɚɱɟɣ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɩɪɨɰɟɫɫɨɜ ɮɨɪɦɢɪɨɜɚɧɢɹ ɢɡɨɛɪɚɠɟɧɢɣ ɹɜɥɹɟɬɫɹ ɜɵɱɢɫɥɟɧɢɟ 
ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɢɧɬɟɧɫɢɜɧɨɫɬɢ «ɜɨɡɞɭɲɧɨɝɨ» ɢɡɨɛɪɚɠɟɧɢɹ ɢ ɩɨɥɭɱɟɧɢɟ ɫɤɪɵɬɨɝɨ ɢɡɨɛɪɚɠɟɧɢɹ ɩɨ 
ɡɚɞɚɧɧɵɦ ɨɩɬɢɤɨ-ɮɢɡɢɱɟɫɤɢɦ ɫɜɨɣɫɬɜɚɦ ɮɨɬɨɪɟɡɢɫɬɚ, ɢɡɜɟɫɬɧɵɦ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦ ɨɩɬɢɱɟɫɤɨɣ 
ɫɢɫɬɟɦɵ ɢ ɭɫɥɨɜɢɹɦ ɨɫɜɟɳɟɧɢɹ.  

ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɩɚɪɚɥɥɟɥɶɧɚɹ ɨɛɪɚɛɨɬɤɚ ɢɧɮɨɪɦɚɰɢɢ ɹɜɥɹɟɬɫɹ ɨɞɧɨɣ ɢɡ ɧɚɢɛɨɥɟɟ 
ɜɨɫɬɪɟɛɨɜɚɧɧɵɯ ɬɟɯɧɨɥɨɝɢɣ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɉɈ. ȿɟ ɲɢɪɨɤɨɦɭ ɩɪɢɦɟɧɟɧɢɸ ɩɪɟɩɹɬɫɬɜɭɟɬ 
ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɪɟɲɟɧɢɹ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɡɚɞɚɱ ɩɨ ɩɥɚɧɢɪɨɜɚɧɢɸ ɢ ɨɩɬɢɦɢɡɚɰɢɢ ɫɬɪɭɤɬɭɪɵ 



ɩɚɪɚɥɥɟɥɶɧɨɝɨ ɩɪɢɥɨɠɟɧɢɹ ɜ ɩɪɨɰɟɫɫɟ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ. ɋɭɳɟɫɬɜɭɟɬ ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɫɨɡɞɚɧɢɹ 
ɫɪɟɞɫɬɜ, ɨɛɥɟɝɱɚɸɳɢɯ ɩɪɨɰɟɫɫ ɪɚɡɪɚɛɨɬɤɢ, ɚɧɚɥɢɡɚ ɢ ɩɥɚɧɢɪɨɜɚɧɢɹ ɩɚɪɚɥɥɟɥɶɧɵɯ ɩɪɢɥɨɠɟɧɢɣ ɢ 
ɫɤɪɵɜɚɸɳɢɯ ɤɨɧɤɪɟɬɧɵɟ ɦɟɯɚɧɢɡɦɵ ɪɟɚɥɢɡɚɰɢɢ ɩɚɪɚɥɥɟɥɢɡɦɚ, ɱɬɨɛɵ ɩɪɨɝɪɚɦɦɢɫɬ ɦɨɝ 
ɫɨɫɪɟɞɨɬɨɱɢɬɶɫɹ ɧɚ ɚɥɝɨɪɢɬɦɟ ɨɛɪɚɛɨɬɤɢ ɢɧɮɨɪɦɚɰɢɢ. ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɩɚɪɚɥɥɟɥɶɧɨɣ ɨɛɪɚɛɨɬɤɢ 
ɞɚɟɬ ɜɨɡɦɨɠɧɨɫɬɶ ɫɭɳɟɫɬɜɟɧɧɨ ɭɫɤɨɪɢɬɶ ɨɛɪɚɛɨɬɤɭ ɩɨɬɨɤɚ ɢɡɨɛɪɚɠɟɧɢɣ ɜ ɫɢɫɬɟɦɟ ɨɩɟɪɚɬɢɜɧɨɝɨ 
ɚɧɚɥɢɡɚ ɂɋ. 

ȼɨ ɦɧɨɝɢɯ ɫɥɭɱɚɹɯ ɪɚɡɪɚɛɨɬɤɚ ɩɚɪɚɥɥɟɥɶɧɨɝɨ ɩɪɢɥɨɠɟɧɢɹ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɧɚ ɛɚɡɟ 
ɢɦɟɸɳɢɯɫɹ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɵɯ ɚɥɝɨɪɢɬɦɨɜ ɢɥɢ ɢɯ ɤɨɦɩɨɡɢɰɢɢ. ȼɵɱɢɫɥɢɬɟɥɶɧɵɟ ɨɩɟɪɚɰɢɢ, 
ɜɯɨɞɹɳɢɟ ɜ ɫɨɫɬɚɜ ɩɚɪɚɥɥɟɥɶɧɨɝɨ ɚɥɝɨɪɢɬɦɚ, ɱɚɫɬɨ ɢɦɟɸɬ ɭɧɢɜɟɪɫɚɥɶɧɵɣ ɯɚɪɚɤɬɟɪ ɢ ɦɨɝɭɬ 
ɩɪɢɦɟɧɹɬɶɫɹ ɜ ɪɚɡɥɢɱɧɵɯ ɡɚɞɚɱɚɯ ɨɛɪɚɛɨɬɤɢ ɢɧɮɨɪɦɚɰɢɢ. Ɋɟɚɥɢɡɚɰɢɹ ɷɥɟɦɟɧɬɨɜ ɚɥɝɨɪɢɬɦɚ ɜ ɜɢɞɟ 
ɩɟɪɟɧɨɫɢɦɵɯ ɨɩɟɪɚɰɢɣ ɩɨɡɜɨɥɹɟɬ ɩɟɪɟɣɬɢ ɤ ɤɨɦɩɨɧɟɧɬɧɨɦɭ ɩɪɨɟɤɬɢɪɨɜɚɧɢɸ, ɤɨɝɞɚ ɩɪɨɝɪɚɦɦɚ 
ɤɨɧɫɬɪɭɢɪɭɟɬɫɹ ɢɡ ɤɪɭɩɧɵɯ ɛɥɨɤɨɜ. ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɩɨɞɯɨɞɵ ɤɨɦɩɨɧɟɧɬɧɨɝɨ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ 
ɚɤɬɢɜɧɨ ɩɪɢɦɟɧɹɸɬɫɹ ɜ ɩɚɪɚɥɥɟɥɶɧɨɦ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɢ. 

ɇɚɤɨɧɟɰ, ɩɪɨɰɟɫɫ ɜɵɩɨɥɧɟɧɢɹ ɩɚɪɚɥɥɟɥɶɧɨɣ ɩɪɨɝɪɚɦɦɵ ɬɪɟɛɭɟɬ ɩɪɢɦɟɧɟɧɢɹ ɫɨɜɪɟɦɟɧɧɵɯ 
ɦɟɬɨɞɨɜ ɩɥɚɧɢɪɨɜɚɧɢɹ ɢ ɨɩɬɢɦɢɡɚɰɢɢ ɧɚɝɪɭɡɤɢ. ȼɨ ɦɧɨɝɢɯ ɫɥɭɱɚɹɯ ɭɡɥɵ ɩɚɪɚɥɥɟɥɶɧɵɯ ɫɢɫɬɟɦ 
ɢɦɟɸɬ ɝɟɬɟɪɨɝɟɧɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ, ɤɚɤ ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɵɟ, ɬɚɤ ɢ ɜɪɟɦɟɧɧɵɟ. Ⱦɥɹ ɷɮɮɟɤɬɢɜɧɨɝɨ 
ɜɵɩɨɥɧɟɧɢɹ ɩɚɪɚɥɥɟɥɶɧɵɯ ɩɪɨɝɪɚɦɦ ɜ ɬɚɤɢɯ ɫɢɫɬɟɦɚɯ ɧɟɨɛɯɨɞɢɦɨ ɫɧɚɛɠɚɬɶ ɫɪɟɞɫɬɜɚ 
ɨɪɝɚɧɢɡɚɰɢɢ ɩɚɪɚɥɥɟɥɶɧɵɯ ɜɵɱɢɫɥɟɧɢɣ ɜɨɡɦɨɠɧɨɫɬɹɦɢ ɤɨɧɬɪɨɥɹ ɢ ɞɢɧɚɦɢɱɟɫɤɨɝɨ ɢɡɦɟɧɟɧɢɹ 
ɤɨɧɮɢɝɭɪɚɰɢɢ ɚɥɝɨɪɢɬɦɚ. 

ɋɭɳɟɫɬɜɭɟɬ ɪɹɞ ɡɚɪɭɛɟɠɧɵɯ ɫɢɫɬɟɦ ɨɛɪɚɛɨɬɤɢ ɞɚɧɧɵɯ ɫɢɫɬɟɦ ɬɟɯɧɢɱɟɫɤɨɝɨ ɡɪɟɧɢɹ, 
ɢɫɩɨɥɶɡɭɸɳɢɯ ɩɚɪɚɥɥɟɥɶɧɭɸ ɢ ɪɚɫɩɪɟɞɟɥɟɧɧɭɸ ɨɛɪɚɛɨɬɤɭ Д7-10]. ȼ ɨɫɧɨɜɟ ɚɪɯɢɬɟɤɬɭɪɵ ɷɬɢɯ 
ɫɢɫɬɟɦ ɢɫɩɨɥɶɡɭɸɬɫɹ ɪɚɡɥɢɱɧɵɟ ɬɟɯɧɨɥɨɝɢɢ, ɧɚɩɪɢɦɟɪ CORBA [10] ɢɥɢ ɦɧɨɝɨɚɝɟɧɬɧɵɣ 
ɩɨɞɯɨɞ [7]. Ɇɵ ɩɪɟɞɥɚɝɚɟɦ ɢɫɩɨɥɶɡɨɜɚɬɶ ɞɥɹ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɢ ɨɪɝɚɧɢɡɚɰɢɢ ɩɚɪɚɥɥɟɥɶɧɵɯ 
ɜɵɱɢɫɥɟɧɢɣ ɢɧɬɟɝɪɢɪɨɜɚɧɧɵɣ ɧɚɛɨɪ ɫɪɟɞɫɬɜ, ɜɤɥɸɱɚɸɳɢɣ ɜ ɫɟɛɹ ɜɢɡɭɚɥɶɧɵɣ ɪɟɞɚɤɬɨɪ, 
ɬɪɚɧɫɥɹɬɨɪ, ɫɢɫɬɟɦɭ ɨɩɬɢɦɢɡɚɰɢɢ ɢ ɫɢɫɬɟɦɭ ɩɨɞɞɟɪɠɤɢ ɩɚɪɚɥɥɟɥɶɧɵɯ ɜɵɱɢɫɥɟɧɢɣ ɧɚ ɛɚɡɟ 
MPI[11]. ɂɫɩɨɥɶɡɨɜɚɧɢɟ MPI ɞɟɥɚɟɬ ɧɚɲɭ ɫɢɫɬɟɦɭ ɲɢɪɨɤɨ ɩɪɢɦɟɧɢɦɨɣ ɞɥɹ ɪɚɡɥɢɱɧɵɯ 
ɩɚɪɚɥɥɟɥɶɧɵɯ ɤɨɦɩɶɸɬɟɪɨɜ. ɉɪɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ ɫɪɟɞɫɬɜ ɪɟɚɥɢɡɨɜɚɧɵ ɫɥɟɞɭɸɳɢɟ ɜɨɡɦɨɠɧɨɫɬɢ: 

1) ɜɢɡɭɚɥɶɧɨɟ ɩɪɟɞɫɬɚɜɥɟɧɢɟ ɚɥɝɨɪɢɬɦɨɜ, ɨɫɧɨɜɚɧɧɨɟ ɧɚ ɝɪɚɮɨɜɨɦ ɩɪɟɞɫɬɚɜɥɟɧɢɢ ɢ ɦɨɞɟɥɢ 
ɜɵɱɢɫɥɟɧɢɣ ɫ ɩɚɪɚɥɥɟɥɢɡɦɨɦ ɡɚɞɚɱ. ɉɪɢ ɷɬɨɦ ɜɜɨɞɢɬɫɹ ɤɨɧɰɟɩɰɢɹ ɜɵɱɢɫɥɢɬɟɥɶɧɨɣ ɝɪɚɧɭɥɵ – 
ɧɟɡɚɜɢɫɢɦɨɣ ɟɞɢɧɢɰɵ ɜɵɱɢɫɥɟɧɢɣ, ɤɨɬɨɪɚɹ ɦɨɠɟɬ ɪɚɡɪɚɛɚɬɵɜɚɬɶɫɹ ɧɚ ɪɚɡɥɢɱɧɵɯ ɹɡɵɤɚɯ 
ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ ɢ ɞɨɥɠɧɚ ɥɢɲɶ ɪɟɚɥɢɡɨɜɚɬɶ ɤɨɧɤɪɟɬɧɵɣ ɢɧɬɟɪɮɟɣɫ ɞɥɹ ɢɧɬɟɝɪɚɰɢɢ ɜ 
ɩɚɪɚɥɥɟɥɶɧɵɣ ɚɥɝɨɪɢɬɦ; 

2) ɩɨɞɞɟɪɠɤɚ ɩɟɪɟɧɨɫɢɦɨɫɬɢ, ɪɟɚɥɢɡɨɜɚɧɧɚɹ ɜ ɜɢɞɟ ɛɢɛɥɢɨɬɟɤ ɜɵɱɢɫɥɢɬɟɥɶɧɵɯ ɝɪɚɧɭɥ, 
ɩɨɞɤɥɸɱɚɟɦɵɯ ɤ ɫɢɫɬɟɦɟ ɨɪɝɚɧɢɡɚɰɢɢ ɜɵɱɢɫɥɟɧɢɣ ɜɨ ɜɪɟɦɹ ɜɵɩɨɥɧɟɧɢɹ. ɋɚɦɢ ɫɪɟɞɫɬɜɚ 
ɪɚɡɪɚɛɨɬɤɢ, ɚɧɚɥɢɡɚ ɢ ɜɵɩɨɥɧɟɧɢɹ ɩɪɨɝɪɚɦɦ ɫɬɪɨɹɬɫɹ ɧɚ ɩɥɚɬɮɨɪɦɨ-ɧɟɡɚɜɢɫɢɦɵɯ ɹɡɵɤɚɯ ɢ 
ɫɬɚɧɞɚɪɬɚɯ (ɋ++, JКvК, MPI); 

3) ɫɬɚɬɢɱɟɫɤɚɹ ɢ ɞɢɧɚɦɢɱɟɫɤɚɹ ɨɩɬɢɦɢɡɚɰɢɹ ɪɚɡɪɚɛɨɬɚɧɧɵɯ ɩɚɪɚɥɥɟɥɶɧɵɯ ɚɥɝɨɪɢɬɦɨɜ ɫ 
ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɚɥɝɨɪɢɬɦɚ ɜɢɪɬɭɚɥɶɧɨɣ ɚɫɫɨɰɢɚɬɢɜɧɨɣ ɫɟɬɢ. Эɬɨɬ ɚɥɝɨɪɢɬɦ ɹɜɥɹɟɬɫɹ 
ɪɚɡɧɨɜɢɞɧɨɫɬɶɸ ɝɢɛɪɢɞɧɨɝɨ ɝɟɧɟɬɢɱɟɫɤɨɝɨ ɚɥɝɨɪɢɬɦɚ ɢ ɨɛɟɫɩɟɱɢɜɚɟɬ ɛɵɫɬɪɵɣ ɩɨɢɫɤ ɪɟɲɟɧɢɹ, 
ɛɥɢɡɤɨɝɨ ɤ ɨɩɬɢɦɚɥɶɧɨɦɭ. Ⱥɥɝɨɪɢɬɦ ɢɦɟɟɬ ɞɜɟ ɦɨɞɢɮɢɤɚɰɢɢ: ɩɟɪɜɚɹ ɩɪɢɦɟɧɹɟɬɫɹ ɧɚ ɷɬɚɩɟ 
ɚɧɚɥɢɡɚ ɩɪɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ (ɫɬɚɬɢɱɟɫɤɚɹ ɨɩɬɢɦɢɡɚɰɢɹ), ɜɬɨɪɚɹ – ɧɚ ɷɬɚɩɟ ɜɵɩɨɥɧɟɧɢɹ 
ɩɨɥɭɱɟɧɧɨɣ ɩɪɨɝɪɚɦɦɵ (ɞɢɧɚɦɢɱɟɫɤɚɹ ɨɩɬɢɦɢɡɚɰɢɹ); 

4) ɧɚɡɧɚɱɟɧɢɟ ɨɩɟɪɚɰɢɣ ɚɥɝɨɪɢɬɦɚ ɧɚ ɩɪɨɰɟɫɫɨɪɵ ɜɵɱɢɫɥɢɬɟɥɶɧɨɣ ɫɢɫɬɟɦɵ ɫ ɭɱɟɬɨɦ 
ɫɜɟɞɟɧɢɣ, ɩɨɥɭɱɟɧɧɵɯ ɧɚ ɷɬɚɩɟ ɨɩɬɢɦɢɡɚɰɢɢ. ɂɧɮɨɪɦɚɰɢɹ ɨ ɧɚɡɧɚɱɟɧɢɢ ɩɨɦɟɳɚɟɬɫɹ ɜ ɬɟɤɫɬɨɜɨɟ 
ɩɪɟɞɫɬɚɜɥɟɧɢɟ ɚɥɝɨɪɢɬɦɚ ɢ ɢɫɩɨɥɶɡɭɟɬɫɹ ɫɢɫɬɟɦɨɣ ɜɪɟɦɟɧɢ ɜɵɩɨɥɧɟɧɢɹ ɞɥɹ ɪɟɚɥɢɡɚɰɢɢ 
ɪɚɫɩɢɫɚɧɢɹ. 

ȼ ɪɚɡɞɟɥɟ 1 ɪɚɫɫɦɨɬɪɟɧ ɚɥɝɨɪɢɬɦ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɢɡɨɛɪɚɠɟɧɢɹ ɜ ɮɨɬɨɪɟɡɢɫɬɟ. ȼ ɪɚɡɞɟɥɟ 2 
ɪɚɫɫɦɨɬɪɟɧɚ ɡɚɞɚɱɚ ɩɚɪɚɥɥɟɥɶɧɨɣ ɨɛɪɚɛɨɬɤɢ ɢ ɨɩɢɫɚɧɚ ɝɪɚɮɨɜɚɹ ɦɨɞɟɥɶ ɩɪɟɞɫɬɚɜɥɟɧɢɹ 
ɩɚɪɚɥɥɟɥɶɧɨɝɨ ɚɥɝɨɪɢɬɦɚ ɢ ɤɨɧɰɟɩɰɢɹ ɜɵɱɢɫɥɢɬɟɥɶɧɵɯ ɝɪɚɧɭɥ. ȼ ɪɚɡɞɟɥɟ 3 ɨɩɢɫɚɧɵ ɨɫɧɨɜɧɵɟ 
ɷɥɟɦɟɧɬɵ ɩɥɚɬɮɨɪɦɵ ɢ ɢɯ ɜɡɚɢɦɨɞɟɣɫɬɜɢɟ ɩɪɢ ɪɚɡɪɚɛɨɬɤɟ ɩɚɪɚɥɥɟɥɶɧɵɯ ɩɪɢɥɨɠɟɧɢɣ. Ɋɚɡɞɟɥ 4 
ɛɨɥɟɟ ɩɨɞɪɨɛɧɨ ɨɩɢɫɵɜɚɟɬ ɪɟɚɥɢɡɚɰɢɸ ɫɢɫɬɟɦɵ ɜɪɟɦɟɧɢ ɜɵɩɨɥɧɟɧɢɹ ɞɥɹ ɨɪɝɚɧɢɡɚɰɢɢ 
ɩɚɪɚɥɥɟɥɶɧɵɯ ɜɵɱɢɫɥɟɧɢɣ. ȼ ɪɚɡɞɟɥɟ 5 ɩɪɢɜɟɞɟɧ ɩɪɢɦɟɪ ɪɟɚɥɢɡɚɰɢɢ ɚɥɝɨɪɢɬɦɚ ɦɨɞɟɥɢɪɨɜɚɧɢɹ 
ɢɡɨɛɪɚɠɟɧɢɹ ɜ ɮɨɬɨɪɟɡɢɫɬɟ ɢ ɪɟɡɭɥɶɬɚɬɵ ɷɤɫɩɟɪɢɦɟɧɬɨɜ ɞɥɹ ɫɬɚɬɢɱɟɫɤɨɣ ɢ ɞɢɧɚɦɢɱɟɫɤɨɣ 
ɨɩɬɢɦɢɡɚɰɢɢ ɨɛɪɚɛɨɬɤɢ. 

 
 
 



1. Ⱥɥɝɨɪɢɬɦ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɢɡɨɛɪɚɠɟɧɢɹ ɜ ɮɨɬɨɪɟɡɢɫɬɟ 

Ⱥɥɝɨɪɢɬɦ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɢɡɨɛɪɚɠɟɧɢɹ ɧɚ ɩɨɜɟɪɯɧɨɫɬɢ ɮɨɬɨɪɟɡɢɫɬɚ ɫɨɫɬɨɢɬ ɢɡ ɫɥɟɞɭɸɳɢɯ 
ɷɬɚɩɨɜ Д12-14]: 

 ɜɵɱɢɫɥɟɧɢɟ ɡɪɚɱɤɨɜɨɣ ɮɭɧɤɰɢɢ; 
 ɜɵɱɢɫɥɟɧɢɟ ɜɟɤɬɨɪɧɨɣ ɚɦɩɥɢɬɭɞɵ ɨɛɴɟɤɬɚ; 
 ɜɵɱɢɫɥɟɧɢɟ ɩɟɪɟɞɚɬɨɱɧɨɣ ɦɚɬɪɢɰɵ ɩɪɨɟɤɰɢɨɧɧɨɝɨ ɨɛɴɟɤɬɢɜɚ; 
 ɜɵɱɢɫɥɟɧɢɟ ɞɜɭɯɦɟɪɧɨɝɨ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɢɧɬɟɧɫɢɜɧɨɫɬɢ ɜ ɡɚɞɚɧɧɨɦ ɩɨɥɨɠɟɧɢɢ 

ɩɥɨɫɤɨɫɬɢ; 
 ɜɵɱɢɫɥɟɧɢɟ ɞɜɭɯɦɟɪɧɨɝɨ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɢɧɬɟɧɫɢɜɧɨɫɬɢ  ɜ ɪɚɡɧɵɯ ɩɨɥɨɠɟɧɢɹɯ 

ɩɥɨɫɤɨɫɬɢ; 
 ɪɚɫɱɟɬ ɢɧɬɟɧɫɢɜɧɨɫɬɢ ɢɡɨɛɪɚɠɟɧɢɹ ɜ ɱɚɫɬɢɱɧɨ – ɤɨɝɟɪɟɧɬɧɨɦ ɫɜɟɬɟ; 
 ɜɵɱɢɫɥɟɧɢɟ ɨɛɴɟɦɧɨɝɨ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɢɧɬɟɧɫɢɜɧɨɫɬɢ. 
ȼ ɩɪɟɞɥɨɠɟɧɧɨɦ ɚɥɝɨɪɢɬɦɟ ɜɥɢɹɧɢɟ ɜɟɤɬɨɪɧɵɯ ɫɜɨɣɫɬɜ ɫɜɟɬɚ ɭɱɢɬɵɜɚɟɬɫɹ ɫ ɩɨɦɨɳɶɸ, ɬɚɤ 

ɧɚɡɵɜɚɟɦɵɯ ɜɟɤɬɨɪɧɵɯ ɦɧɨɠɢɬɟɥɟɣ, ɩɪɢɦɟɧɹɟɦɵɯ ɤ ɡɪɚɱɤɨɜɨɣ ɮɭɧɤɰɢɢ. ɂɫɩɨɥɶɡɨɜɚɧɢɟ 
ɦɧɨɠɢɬɟɥɟɣ ɩɨɡɜɨɥɢɥɨ ɨɩɢɫɚɬɶ ɜɥɢɹɧɢɟ ɜɟɤɬɨɪɧɨɝɨ ɯɚɪɚɤɬɟɪɚ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɵɯ ɜɨɥɧ ɧɚ ɤɚɱɟɫɬɜɨ 
ɢɡɨɛɪɚɠɟɧɢɹ ɬɨɧɤɢɯ ɩɟɪɢɨɞɢɱɟɫɤɢɯ ɫɬɪɭɤɬɭɪ, ɪɚɡɦɟɪɵ ɤɨɬɨɪɵɯ ɧɚɯɨɞɹɬɫɹ ɜ ɩɪɟɞɟɥɟ ɪɚɡɪɟɲɟɧɢɹ 
ɨɩɬɢɱɟɫɤɢɯ ɫɢɫɬɟɦ ɢ ɫɭɳɟɫɬɜɟɧɧɨ ɭɦɟɧɶɲɢɬɶ ɜɪɟɦɹ ɪɚɫɱɟɬɚ ɜɨɡɞɭɲɧɨɝɨ ɢɡɨɛɪɚɠɟɧɢɹ.  

Ⱦɥɹ ɨɩɢɫɚɧɢɹ ɜɥɢɹɧɢɹ ɩɟɪɟɞɧɟɣ ɚɩɟɪɬɭɪɵ ɨɩɬɢɱɟɫɤɨɣ ɫɢɫɬɟɦɵ, ɧɟɨɛɯɨɞɢɦɨ ɭɱɢɬɵɜɚɬɶ 
ɦɧɨɠɢɬɟɥɶ, ɤɨɬɨɪɵɣ ɭɱɢɬɵɜɚɟɬ ɞɢɮɪɚɤɰɢɸ ɩɥɨɫɤɨɣ ɥɢɧɟɣɧɨ ɩɨɥɹɪɢɡɨɜɚɧɧɨɣ ɜɨɥɧɵ ɧɚ ɜɯɨɞɟ 
ɨɩɬɢɱɟɫɤɨɣ ɫɢɫɬɟɦɵ. ɉɪɢ ɷɬɨɦ ɪɚɫɫɦɚɬɪɢɜɚɟɬɫɹ ɜɥɢɹɧɢɟ ɨɩɬɢɱɟɫɤɨɣ ɫɢɫɬɟɦɵ ɧɚ 
ɩɟɪɟɪɚɫɩɪɟɞɟɥɟɧɢɟ ɷɧɟɪɝɢɢ ɜ ɫɩɟɤɬɪɟ ɜɧɟ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɧɚɩɪɚɜɥɟɧɢɹ ɩɨɥɹɪɢɡɚɰɢɢ ɢ ɧɚɩɪɚɜɥɟɧɢɹ 
ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɢ ɜɨɥɧɵ. Ⱦɪɭɝɨɣ ɦɧɨɠɢɬɟɥɶ ɭɱɢɬɵɜɚɟɬ ɜɥɢɹɧɢɟ ɜɯɨɞɧɨɣ ɚɩɟɪɬɭɪɵ ɧɚ ɜɯɨɞɟ 
ɨɩɬɢɱɟɫɤɨɣ ɫɢɫɬɟɦɵ. 

ɇɚ ɨɫɧɨɜɟ ɷɬɢɯ ɞɚɧɧɵɯ ɦɨɠɧɨ ɩɪɨɦɨɞɟɥɢɪɨɜɚɬɶ ɜɥɢɹɧɢɟ ɱɢɫɥɨɜɨɣ ɜɯɨɞɧɨɣ ɚɩɟɪɬɭɪɵ ɧɚ 
ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɟ ɥɸɛɨɣ Ɏɭɪɶɟ-ɤɨɦɩɨɧɟɧɬɵ ɢɦɟɧɧɨ ɤɚɤ ɜɟɤɬɨɪɧɨɝɨ ɩɨɥɹ - ɜɟɤɬɨɪɧɚɹ ɩɪɢɪɨɞɚ 
ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɵɯ ɜɨɥɧ ɪɚɫɫɦɚɬɪɢɜɚɟɬɫɹ ɧɚ ɜɯɨɞɟ ɢ ɧɚ ɜɵɯɨɞɟ ɨɩɬɢɱɟɫɤɨɣ ɫɢɫɬɟɦɵ. ȼ ɢɬɨɝɟ 
ɩɨɹɜɥɹɟɬɫɹ ɜɨɡɦɨɠɧɨɫɬɶ ɜɵɱɢɫɥɹɬɶ ɜɟɤɬɨɪɧɨɟ ɩɨɥɟ ɢɡɨɛɪɚɠɟɧɢɹ ɧɟ ɬɨɥɶɤɨ ɜ ɤɨɝɟɪɟɧɬɧɨɦ, ɧɨ ɢ ɜ 
ɱɚɫɬɢɱɧɨ-ɤɨɝɟɪɟɧɬɨɦ ɫɜɟɬɟ. 

ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɦɧɨɠɢɬɟɥɟɣ ɩɨɡɜɨɥɹɟɬ ɨɩɢɫɚɬɶ ɜɥɢɹɧɢɟ ɥɢɧɟɣɧɨ-ɩɨɥɹɪɢɡɨɜɚɧɧɨɣ ɜɨɥɧɵ ɧɚ 
ɤɚɱɟɫɬɜɨ ɢɡɨɛɪɚɠɟɧɢɹ. Ⱦɥɹ ɫɥɭɱɚɹ ɧɟɩɨɥɹɪɢɡɪɨɜɚɧɧɨɝɨ ɢɥɢ ɱɚɫɬɢɱɧɨ-ɩɨɥɹɪɢɡɨɜɚɧɧɨɝɨ ɫɜɟɬɚ 
ɧɟɨɛɯɨɞɢɦɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɤɚɤ ɷɥɟɤɬɪɢɱɟɫɤɢɣ, ɬɚɤ ɢ ɦɚɝɧɢɬɧɵɟ ɜɟɤɬɨɪɵ, ɱɬɨ ɢ ɪɟɚɥɢɡɨɜɚɧɨ ɜ 
ɞɚɧɧɨɦ ɚɥɝɨɪɢɬɦɟ. 

Ɉɫɨɛɟɧɧɨɫɬɢ ɪɚɡɪɚɛɨɬɚɧɧɨɝɨ ɚɥɝɨɪɢɬɦɚ: 
1) ɭɱɟɬ ɜɟɤɬɨɪɧɨɣ ɩɪɢɪɨɞɵ ɫɜɟɬɨɜɨɝɨ ɩɨɥɹ ɧɚ ɨɫɧɨɜɟ ɮɨɪɦɭɥɢɪɨɜɤɢ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɢ 

ɦɚɝɧɢɬɧɨɣ ɜɟɤɬɨɪɧɵɯ ɚɦɩɥɢɬɭɞ ɤɚɤ ɮɭɧɤɰɢɣ ɨɬ ɬɪɟɯ ɞɟɤɚɪɬɨɜɵɯ ɤɨɨɪɞɢɧɚɬ ɜ ɩɪɨɫɬɪɚɧɫɬɜɟ, ɚ 
ɬɚɤɠɟ ɞɜɭɯ ɤɨɨɪɞɢɧɚɬ ɧɚ ɡɪɚɱɤɟ ɨɩɬɢɱɟɫɤɨɣ ɫɢɫɬɟɦɵ. Ⱦɚɧɧɚɹ ɮɨɪɦɭɥɢɪɨɜɤɚ ɨɛɟɫɩɟɱɢɜɚɟɬ 
ɤɨɪɪɟɤɬɧɵɣ ɭɱɟɬ ɚɛɟɪɪɚɰɢɣ ɨɩɬɢɱɟɫɤɨɣ ɫɢɫɬɟɦɵ ɢ ɜɥɢɹɧɢɟ ɜɵɫɨɤɢɯ ɱɢɫɥɨɜɵɯ ɚɩɟɪɬɭɪ ɧɚ 
ɮɨɪɦɢɪɨɜɚɧɢɟ ɢɡɨɛɪɚɠɟɧɢɹ ɛɟɡ ɫɭɳɟɫɬɜɟɧɧɨɝɨ ɭɫɥɨɠɧɟɧɢɹ ɦɚɬɟɦɚɬɢɱɟɫɤɨɝɨ ɚɩɩɚɪɚɬɚ. ȼ ɨɬɥɢɱɢɟ 
ɨɬ ɩɪɢɦɟɧɹɟɦɵɯ ɜ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɦɨɞɟɥɟɣ ɩɪɟɞɥɚɝɚɟɦɚɹ ɦɨɞɟɥɶ ɹɜɥɹɟɬɫɹ ɡɧɚɱɢɬɟɥɶɧɨ ɛɨɥɟɟ 
ɩɪɨɫɬɨɣ, ɱɬɨ ɛɥɚɝɨɩɪɢɹɬɧɨ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɛɵɫɬɪɨɝɨ ɚɥɝɨɪɢɬɦɚ, ɢ ɜɦɟɫɬɟ ɫ ɬɟɦ ɨɧɚ ɛɚɡɢɪɭɟɬɫɹ ɧɚ 
ɫɬɪɨɝɨɦ ɫɨɨɬɜɟɬɫɬɜɢɢ ɮɢɡɢɱɟɫɤɨɣ ɩɪɢɪɨɞɟ ɩɪɨɬɟɤɚɸɳɢɯ ɩɪɨɰɟɫɫɨɜ; 

2) ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɬɟɨɪɢɢ ɱɚɫɬɢɱɧɨɣ ɤɨɝɟɪɟɧɬɧɨɫɬɢ ɞɥɹ ɜɵɱɢɫɥɟɧɢɹ ɢɧɬɟɧɫɢɜɧɨɫɬɢ 
ɢɡɨɛɪɚɠɟɧɢɹ ɧɚɢɛɨɥɟɟ ɷɤɨɧɨɦɢɱɧɵɦ ɨɛɪɚɡɨɦ ɨɫɧɨɜɵɜɚɹɫɶ ɧɚ ɫɢɫɬɟɦɟ ɫɨɛɫɬɜɟɧɧɵɯ ɮɭɧɤɰɢɣ. 
ɋɨɛɫɬɜɟɧɧɵɟ ɮɭɧɤɰɢɢ ɢɫɩɨɥɶɡɭɸɬɫɹ ɞɥɹ ɨɩɢɫɚɧɢɹ ɜɡɚɢɦɧɨɣ ɢɧɬɟɧɫɢɜɧɨɫɬɢ ɪɚɡɥɢɱɧɵɯ ɬɨɱɟɤ 
ɢɡɨɛɪɚɠɟɧɢɹ ɢ ɦɨɞɟɥɢɪɭɸɬɫɹ ɱɟɪɟɡ ɩɨɥɢɧɨɦɵ ɐɟɪɧɢɤɟ. Ɍɚɤɨɣ ɩɪɢɟɦ ɞɚɟɬ ɜɨɡɦɨɠɧɨɫɬɶ 
ɡɧɚɱɢɬɟɥɶɧɨ ɫɨɤɪɚɬɢɬɶ ɤɨɥɢɱɟɫɬɜɨ ɢɧɬɟɝɪɚɥɨɜ ɩɨ ɢɫɬɨɱɧɢɤɭ ɫɜɟɬɚ, ɜɵɱɢɫɥɟɧɢɟ ɤɨɬɨɪɵɯ ɨɫɬɚɟɬɫɹ 
ɩɨɫɥɟ ɩɪɢɦɟɧɟɧɢɹ ɩɭɧɤɬɚ 1) ɟɞɢɧɫɬɜɟɧɧɵɦ ɬɪɭɞɨɟɦɤɢɦ ɷɬɚɩɨɦ ɦɨɞɟɥɢɪɨɜɚɧɢɹ. 

ɍɤɚɡɚɧɧɵɟ ɩɪɢɧɰɢɩɵ ɞɨɩɨɥɧɹɸɬ ɞɪɭɝ ɞɪɭɝɚ ɩɪɢ ɪɚɡɪɚɛɨɬɤɟ ɧɚɢɛɨɥɟɟ ɷɮɮɟɤɬɢɜɧɨɝɨ 
ɚɥɝɨɪɢɬɦɚ ɜɵɱɢɫɥɟɧɢɹ ɨɛɴɟɦɧɨɝɨ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɢɧɬɟɧɫɢɜɧɨɫɬɢ ɜɨɡɞɭɲɧɨɝɨ ɢɡɨɛɪɚɠɟɧɢɹ ɢ ɩɨ 
ɨɬɞɟɥɶɧɨɫɬɢ ɧɟ ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ ɬɚɤɨɣ ɰɟɧɧɨɫɬɢ, ɤɚɤɭɸ ɨɧɢ ɨɛɪɟɬɚɸɬ ɫɨɜɦɟɫɬɧɨ. 

Ⱥɥɝɨɪɢɬɦ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɢɡɨɛɪɚɠɟɧɢɹ ɜ ɮɨɬɨɪɟɡɢɫɬɟ ɫɨɫɬɨɢɬ ɢɡ ɫɥɟɞɭɸɳɢɯ ɷɬɚɩɨɜ: 
 ɜɵɱɢɫɥɟɧɢɟ ɩɪɨɲɟɞɲɟɣ ɢɧɬɟɧɫɢɜɧɨɫɬɢ ɜ ɧɚɱɚɥɟ ɷɤɫɩɨɡɢɰɢɢ; 
 ɜɵɱɢɫɥɟɧɢɟ ɩɨɝɥɨɳɟɧɧɨɣ ɢɧɬɟɧɫɢɜɧɨɫɬɢ ɜ ɧɚɱɚɥɟ ɷɤɫɩɨɡɢɰɢɢ; 
 ɜɵɱɢɫɥɟɧɢɟ ɩɪɨɲɟɞɲɟɣ ɢɧɬɟɧɫɢɜɧɨɫɬɢ ɜ ɤɨɧɰɟ ɷɤɫɩɨɡɢɰɢɢ; 
 ɜɵɱɢɫɥɟɧɢɟ ɩɨɝɥɨɳɟɧɧɨɣ ɢɧɬɟɧɫɢɜɧɨɫɬɢ ɜ ɤɨɧɰɟ ɷɤɫɩɨɡɢɰɢɢ. 

 



ɉɨɞɝɨɬɨɜɤɚ ɜɵɛɨɪɤɢ 
ɡɪɚɱɤɨɜɨɣ ɮɭɧɤɰɢɢ

PrepareSamples

ȼɵɱɢɫɥɟɧɢɟ ɜɵɛɨɪɨɤ 
ɤɨɷɮɮɢɰɢɟɧɬɨɜ 

ɪɚɡɥɨɠɟɧɢɹ
CalcCoeff

ɉɨɞɝɨɬɨɜɤɚ ɜɵɛɨɪɤɢ 
ɮɭɧɤɰɢɢ ɤɨɦɩɥɟɤɫɧɨɝɨ 

ɩɪɨɩɭɫɤɚɧɢɹ
ComplexSamples

ɉɨɞɝɨɬɨɜɤɚ ɜɵɛɨɪɤɢ 
ɮɭɧɤɰɢɢ ɹɪɤɨɫɬɢ ɩɨ 

ɢɫɬɨɱɧɢɤɭ
BrightSamples

ȼɵɱɢɫɥɟɧɢɟ ɜɵɛɨɪɤɢ 
Ɏɭɪɶɟ-ɫɩɟɤɬɪɚ

FFTCalc

ȼɵɱɢɫɥɟɧɢɟ ɜɵɛɨɪɤɢ 
ɫɨɫɬɚɜɥɹɸщɟɣ 

ɚɦɩɥɢɬɭɞɵ ɩɨɥɹ ɩɨ x
AmpX

ȼɵɱɢɫɥɟɧɢɟ ɜɵɛɨɪɤɢ 
ɫɨɫɬɚɜɥɹɸщɟɣ 

ɚɦɩɥɢɬɭɞɵ ɩɨɥɹ ɩɨ y
AmpY

ȼɵɱɢɫɥɟɧɢɟ ɜɵɛɨɪɤɢ 
ɫɨɫɬɚɜɥɹɸщɟɣ 

ɚɦɩɥɢɬɭɞɵ ɩɨɥɹ ɩɨ z
AmpZ

ȼɵɱɢɫɥɟɧɢɟ ɜɵɛɨɪɤɢ 
ɪɚɫɩɪɟɞɟɥɟɧɢɹ 
ɢɧɬɟɧɫɢɜɧɨɫɬɢ 
ɢɡɨɛɪɚɠɟɧɢɹ

Intensity

 

Ɋɢɫ. 1 - Ⱥɥɝɨɪɢɬɦ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɢɡɨɛɪɚɠɟɧɢɹ ɧɚ ɩɨɜɟɪɯɧɨɫɬɢ ɮɨɬɨɪɟɡɢɫɬɚ 
 
Ɋɟɚɥɢɡɚɰɢɹ ɚɥɝɨɪɢɬɦɚ ɩɨɫɬɪɨɟɧɢɹ ɢ ɚɧɚɥɢɡɚ ɢɡɨɛɪɚɠɟɧɢɣ ɜ ɮɨɬɨɪɟɡɢɫɬɟ ɜ ɜɢɞɟ 

ɨɞɧɨɩɪɨɰɟɫɫɧɨɝɨ ɩɪɢɥɨɠɟɧɢɹ ɩɨɤɚɡɚɥɚ, ɱɬɨ ɩɪɢ ɛɨɥɶɲɢɯ ɨɛɴɟɦɚɯ ɢɫɯɨɞɧɵɯ ɞɚɧɧɵɯ ɜɪɟɦɹ 
ɨɛɪɚɛɨɬɤɢ ɢ ɩɨɫɬɪɨɟɧɢɹ ɦɨɞɟɥɶɧɨɝɨ ɢɡɨɛɪɚɠɟɧɢɹ ɹɜɥɹɟɬɫɹ ɧɟɩɪɢɟɦɥɟɦɨ ɛɨɥɶɲɢɦ (ɫɜɵɲɟ 1 
ɦɢɧ./ɤɚɞɪ). Ɍɚɤ ɤɚɤ ɜɫɟ ɢɫɯɨɞɧɵɟ ɨɛɴɟɤɬɵ ɨɛɪɚɛɚɬɵɜɚɸɬɫɹ ɩɨ ɟɞɢɧɨɣ ɩɪɨɝɪɚɦɦɟ ɢ ɦɨɝɭɬ 
ɩɪɟɞɴɹɜɥɹɬɶɫɹ ɫɢɫɬɟɦɟ ɩɨɢɫɤɚ ɞɟɮɟɤɬɨɜ ɨɞɧɨɜɪɟɦɟɧɧɨ, ɰɟɥɟɫɨɨɛɪɚɡɧɵɦ ɹɜɥɹɟɬɫɹ ɢɫɩɨɥɶɡɨɜɚɧɢɟ 
ɩɚɪɚɥɥɟɥɶɧɨɣ ɜɵɱɢɫɥɢɬɟɥɶɧɨɣ ɫɢɫɬɟɦɵ ɞɥɹ ɨɞɧɨɜɪɟɦɟɧɧɨɣ ɨɛɪɚɛɨɬɤɢ ɩɨɬɨɤɚ ɢɫɯɨɞɧɵɯ ɞɚɧɧɵɯ. 

 
2. Ɇɨɞɟɥɶ ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɩɚɪɚɥɥɟɥɶɧɨɝɨ ɚɥɝɨɪɢɬɦɚ 

ɉɚɪɚɥɥɟɥɶɧɚɹ ɨɛɪɚɛɨɬɤɚ ɢɧɮɨɪɦɚɰɢɢ ɜɵɩɨɥɧɹɟɬɫɹ ɧɚ ɤɥɚɫɬɟɪɟ [15], ɜ ɨɛɳɟɦ ɫɥɭɱɚɟ 
ɝɟɬɟɪɨɝɟɧɧɨɦ. Ɉɧ ɩɪɟɞɫɬɚɜɥɹɟɬɫɹ ɦɧɨɠɟɫɬɜɨɦ P={ p1, p2,..., pm} , ɝɞɟ pi - ɨɬɞɟɥɶɧɵɣ ɤɨɦɩɶɸɬɟɪ 
(ɭɡɟɥ ɤɥɚɫɬɟɪɚ). Ʉɚɠɞɵɣ ɤɨɦɩɶɸɬɟɪ pi ɢɦɟɟɬ ɯɚɪɚɤɬɟɪɢɫɬɢɤɭ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ si, ɤɨɬɨɪɚɹ 
ɨɩɪɟɞɟɥɹɟɬ ɜɪɟɦɹ ɜɵɩɨɥɧɟɧɢɹ ɨɞɧɨɣ ɭɫɥɨɜɧɨɣ ɟɞɢɧɢɰɵ ɜɵɱɢɫɥɟɧɢɣ. ɍɡɥɵ ɤɥɚɫɬɟɪɚ ɫɨɟɞɢɧɟɧɵ 
ɤɨɦɦɭɧɢɤɚɰɢɨɧɧɵɦɢ ɤɚɧɚɥɚɦɢ. Ʉɚɠɞɵɣ ɤɚɧɚɥ ɦɟɠɞɭ ɭɡɥɚɦɢ pi and pj, ɨɛɨɡɧɚɱɟɧɧɵɣ lij, ɢɦɟɟɬ 



ɯɚɪɚɤɬɟɪɢɫɬɢɤɭ bij, ɤɨɬɨɪɚɹ ɨɩɪɟɞɟɥɹɟɬ ɲɢɪɢɧɭ ɤɚɧɚɥɚ ɢ ɫɤɨɪɨɫɬɶ ɩɟɪɟɞɚɱɢ ɞɚɧɧɵɯ ɦɟɠɞɭ pi and 
pj. 

ɉɪɢ ɨɩɬɢɦɢɡɚɰɢɢ ɪɚɫɩɢɫɚɧɢɹ ɞɥɹ ɤɨɧɜɟɣɟɪɚ ɫɥɟɞɭɟɬ ɭɱɢɬɵɜɚɬɶ ɧɟ ɬɨɥɶɤɨ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ 
ɚɥɝɨɪɢɬɦɚ ɨɛɪɚɛɨɬɤɢ, ɧɨ ɢ ɤɨɥɢɱɟɫɬɜɨ ɩɨɫɬɭɩɢɜɲɢɯ ɨɛɴɟɤɬɨɜ. ɋɚɦ ɩɨ ɫɟɛɟ ɩɨɬɨɤ ɨɛɴɟɤɬɨɜ ɦɨɠɟɬ 
ɧɟ ɛɵɬɶ ɨɞɧɨɪɨɞɧɵɦ, ɬ.ɟ. ɨɬɞɟɥɶɧɵɟ ɨɛɴɟɤɬɵ ɨɛɪɚɛɚɬɵɜɚɸɬɫɹ ɩɨ ɪɚɡɥɢɱɧɵɦ ɚɥɝɨɪɢɬɦɚɦ. Ɇɵ 
ɧɚɡɵɜɚɟɦ ɚɥɝɨɪɢɬɦ ɨɛɪɚɛɨɬɤɢ ɨɛɴɟɤɬɚ ɨɩɪɟɞɟɥɟɧɧɨɝɨ ɬɢɩɚ ɫɰɟɧɚɪɢɟɦ. ɋɰɟɧɚɪɢɢ ɨɛɪɚɛɨɬɤɢ ɜ 
ɨɛɳɟɦ ɫɥɭɱɚɟ ɫɨɞɟɪɠɚɬ ɦɧɨɠɟɫɬɜɨ ɨɩɟɪɚɰɢɣ, ɤɚɠɞɚɹ ɢɡ ɤɨɬɨɪɵɯ ɦɨɠɟɬ ɢɡɛɢɪɚɬɟɥɶɧɨ 
ɩɪɢɦɟɧɹɬɶɫɹ ɤ ɨɛɴɟɤɬɚɦ ɪɚɡɥɢɱɧɵɯ ɬɢɩɨɜ, ɥɢɛɨ ɩɪɢɦɟɧɹɬɶɫɹ ɫ ɪɚɡɥɢɱɧɵɦɢ ɩɚɪɚɦɟɬɪɚɦɢ ɜ 
ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɬɢɩɚ ɨɛɪɚɛɚɬɵɜɚɟɦɨɝɨ ɨɛɴɟɤɬɚ. ȼ ɷɬɨɦ ɫɥɭɱɚɟ ɩɨɬɨɤ ɦɨɠɟɬ ɛɵɬɶ 
ɞɟɬɟɪɦɢɧɢɪɨɜɚɧɧɵɦ, ɤɨɝɞɚ ɟɝɨ ɫɬɪɭɤɬɭɪɚ ɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɨɛɴɟɤɬɨɜ ɢɡɜɟɫɬɧɵ ɡɚɪɚɧɟɟ, ɢɥɢ 
ɫɬɨɯɚɫɬɢɱɟɫɤɢɦ, ɤɨɝɞɚ ɤɨɥɢɱɟɫɬɜɨ ɢ ɩɨɪɹɞɨɤ ɫɥɟɞɨɜɚɧɢɹ ɬɢɩɨɜ ɨɛɴɟɤɬɨɜ ɫɥɭɱɚɣɧɵ. ɋɪɟɞɫɬɜɚ 
ɨɪɝɚɧɢɡɚɰɢɢ ɢ ɨɩɬɢɦɢɡɚɰɢɢ ɜɵɱɢɫɥɟɧɢɣ ɩɨɡɜɨɥɹɸɬ ɭɩɪɚɜɥɹɬɶ ɨɛɪɚɛɨɬɤɨɣ ɤɚɤ 
ɞɟɬɟɪɦɢɧɢɪɨɜɚɧɧɨɝɨ, ɬɚɤ ɢ ɫɬɨɯɚɫɬɢɱɟɫɤɨɝɨ ɩɨɬɨɤɚ. 

ɉɨɬɨɤ, ɨɛɪɚɛɚɬɵɜɚɟɦɵɣ ɩɚɪɚɥɥɟɥɶɧɵɦ ɚɥɝɨɪɢɬɦɨɦ, ɩɪɟɞɫɬɚɜɥɹɟɬɫɹ ɦɧɨɠɟɫɬɜɨɦ ɨɛɴɟɤɬɨɜ 
 njjJ ,,1  . Ʉɚɠɞɵɣ ɨɛɴɟɤɬ ɨɛɪɚɛɚɬɵɜɚɟɬɫɹ ɩɨ ɫɰɟɧɚɪɢɸ, ɨɩɪɟɞɟɥɹɟɦɨɦɭ ɬɢɩɨɦ ɞɚɧɧɨɝɨ ɤɚɞɪɚ. 

ɋɢɫɬɟɦɚ ɨɛɪɚɛɨɬɤɢ ɫɩɨɫɨɛɧɚ ɜɵɩɨɥɧɹɬɶ ɦɧɨɠɟɫɬɜɨ ɨɩɟɪɚɰɢɣ ɨɛɪɚɛɨɬɤɢ   mkooO k  ,,,
1
 . 

ɋɰɟɧɚɪɢɣ ɨɛɪɚɛɨɬɤɢ ɨɬɞɟɥɶɧɨɝɨ ɬɢɩɚ ɤɚɞɪɨɜ ɫɨɞɟɪɠɢɬ ɩɨɞɦɧɨɠɟɫɬɜɨ ɨɩɟɪɚɰɢɣ 
  OOooO

n

j jjjj k



1

,,,
1

. Ɉɩɟɪɚɰɢɢ ɜ ɤɚɠɞɨɦ ɫɰɟɧɚɪɢɢ ɭɩɨɪɹɞɨɱɟɧɵ ɨɬɧɨɲɟɧɢɹɦɢ ɫɥɟɞɨɜɚɧɢɹ 

jbja oo  , ɬ.ɟ. ɞɥɹ ɤɚɞɪɚ ɫ ɬɢɩɨɦ j ɨɩɟɪɚɰɢɹ a ɜɵɩɨɥɧɹɟɬɫɹ ɩɟɪɟɞ ɨɩɟɪɚɰɢɟɣ b. Ʉɚɠɞɚɹ ɨɩɟɪɚɰɢɹ 
ɨɛɪɚɛɨɬɤɢ io  ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɫɥɨɠɧɨɫɬɶɸ ɜɵɱɢɫɥɟɧɢɣ j

oi
w , ɩɪɟɞɫɬɚɜɥɟɧɧɨɣ ɤɨɥɢɱɟɫɬɜɨɦ ɟɞɢɧɢɰ 

ɜɵɱɢɫɥɟɧɢɹ ɞɚɧɧɨɣ ɨɩɟɪɚɰɢɢ ɞɥɹ ɨɩɪɟɞɟɥɟɧɧɨɝɨ ɬɢɩɚ ɤɚɞɪɨɜ j. Ⱦɜɟ ɨɩɟɪɚɰɢɢ ɧɚɞ ɪɚɡɥɢɱɧɵɦɢ 
ɤɚɞɪɚɦɢ, ɧɚɡɧɚɱɟɧɧɵɟ ɧɚ ɨɞɢɧ ɢ ɬɨɬ ɠɟ ɩɪɨɰɟɫɫɨɪ, ɧɟ ɦɨɝɭɬ ɜɵɩɨɥɧɹɬɶɫɹ ɨɞɧɨɜɪɟɦɟɧɧɨ. Ⱦɜɚ 
ɷɤɡɟɦɩɥɹɪɚ ɨɞɧɨɣ ɢ ɬɨɣ ɠɟ ɨɩɟɪɚɰɢɢ ɧɚɞ ɪɚɡɥɢɱɧɵɦɢ ɤɚɞɪɚɦɢ ɬɚɤɠɟ ɧɟ ɦɨɝɭɬ ɜɵɩɨɥɧɹɬɶɫɹ ɜ ɨɞɢɧ 
ɢ ɬɨɬ ɠɟ ɩɪɨɦɟɠɭɬɨɤ ɜɪɟɦɟɧɢ. 

ȼɫɟ ɫɰɟɧɚɪɢɢ ɨɛɪɚɛɨɬɤɢ ɩɪɟɞɫɬɚɜɥɹɸɬɫɹ ɜ ɮɨɪɦɟ ɧɚɩɪɚɜɥɟɧɧɵɯ ɚɰɢɤɥɢɱɟɫɤɢɯ ɝɪɚɮɨɜ 
(ɇȺȽ). ɇȺȽ ɫɰɟɧɚɪɢɟɜ ɩɪɟɞɫɬɚɜɥɹɟɬɫɹ ɤɨɪɬɟɠɟɦ ),,,( CWEVG  , ɝɞɟ 

 V ɹɜɥɹɟɬɫɹ ɦɧɨɠɟɫɬɜɨɦ ɜɟɪɲɢɧ ɝɪɚɮɚ NiVvi  1, . Ʉɚɠɞɚɹ ɜɟɪɲɢɧɚ ɚɫɫɨɰɢɢɪɭɟɬɫɹ ɫ 
ɨɩɟɪɚɰɢɟɣ ɨɛɪɚɛɨɬɤɢ ɞɚɧɧɵɯ. Ɇɧɨɠɟɫɬɜɨ ɜɟɪɲɢɧ ɩɪɟɞɫɬɚɜɥɹɟɬ ɞɟɤɨɦɩɨɡɢɰɢɸ ɩɚɪɚɥɥɟɥɶɧɨɣ 
ɩɪɨɝɪɚɦɦɵ ɨɛɪɚɛɨɬɤɢ ɩɨɬɨɤɚ ɢɡɨɛɪɚɠɟɧɢɣ ɧɚ ɨɬɞɟɥɶɧɵɟ ɨɩɟɪɚɰɢɢ (ɝɪɚɧɭɥɵ ɩɚɪɚɥɥɟɥɢɡɦɚ); 

 E ɹɜɥɹɟɬɫɹ ɦɧɨɠɟɫɬɜɨɦ ɞɭɝ ɝɪɚɮɚ jiNjNiEvve jiji  ,,1,,1,)},({ , . Ⱦɭɝɚ 
ɩɪɟɞɫɬɚɜɥɹɟɬ ɨɬɧɨɲɟɧɢɟ ɩɪɟɞɲɟɫɬɜɨɜɚɧɢɹ ɦɟɠɞɭ ɨɩɟɪɚɰɢɹɦɢ ɚɥɝɨɪɢɬɦɚ ɢ ɨɩɪɟɞɟɥɹɟɬ ɩɟɪɟɞɚɱɭ 
ɪɟɡɭɥɶɬɚɬɨɜ ɨɛɪɚɛɨɬɤɢ ɨɬ ɢɫɬɨɱɧɢɤɚ ɤ ɩɪɢɟɦɧɢɤɭ; 

 W ɨɩɪɟɞɟɥɹɟɬ ɦɚɬɪɢɰɭ ɜɵɱɢɫɥɢɬɟɥɶɧɨɣ ɫɬɨɢɦɨɫɬɢ ɨɩɟɪɚɰɢɣ  j
oi

WW  ; 

 С ɹɜɥɹɟɬɫɹ ɦɧɨɠɟɫɬɜɨɦ ɫɬɨɢɦɨɫɬɢ ɞɭɝ, ɝɞɟ ɷɥɟɦɟɧɬ Cc ji ,  ɨɩɪɟɞɟɥɹɟɬ ɨɛɴɟɦ 
ɢɧɮɨɪɦɚɰɢɢ ɦɟɠɞɭ ɞɜɭɦɹ ɨɩɟɪɚɰɢɹɦɢ ɨɛɪɚɛɨɬɤɢ ɞɚɧɧɵɯ, ɩɟɪɟɞɚɜɚɟɦɨɣ ɩɨ ɞɭɝɟ Ee ji , . 

ɋɜɹɡɚɧɧɵɟ ɞɭɝɨɣ ɨɩɟɪɚɰɢɢ ɢɫɩɨɥɶɡɭɸɬ ɨɞɢɧ ɮɨɪɦɚɬ ɞɚɧɧɵɯ, ɩɨɷɬɨɦɭ ɞɥɹ ɜɫɟɯ ɫɰɟɧɚɪɢɟɜ ɢ ɬɢɩɨɜ 
ɤɚɞɪɨɜ ɞɭɝɢ ɢɦɟɸɬ ɪɚɜɧɭɸ ɫɬɨɢɦɨɫɬɶ. 

ɉɨɫɬɪɨɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ ɞɥɹ ɩɚɪɚɥɥɟɥɶɧɨɣ ɨɛɪɚɛɨɬɤɢ ɩɨɬɨɤɚ ɞɚɧɧɵɯ ɫɨɫɬɨɢɬ ɢɡ ɧɟɫɤɨɥɶɤɢɯ 
ɲɚɝɨɜ: ɫɨɡɞɚɧɢɟ ɇȺȽ ɫɰɟɧɚɪɢɟɜ, ɨɩɢɫɵɜɚɸɳɟɝɨ ɥɨɝɢɱɟɫɤɭɸ ɫɬɪɭɤɬɭɪɭ ɩɪɨɝɪɚɦɦɵ; ɧɚɡɧɚɱɟɧɢɟ 
ɨɩɟɪɚɰɢɣ ɨɛɪɚɛɨɬɤɢ ɜɟɪɲɢɧɚɦ ɝɪɚɮɚ ɢ ɨɩɪɟɞɟɥɟɧɢɟ ɩɚɪɚɦɟɬɪɨɜ ɜɵɡɨɜɚ ɞɥɹ ɤɚɠɞɨɝɨ ɬɢɩɚ ɞɚɧɧɵɯ; 
ɨɬɨɛɪɚɠɟɧɢɟ ɝɪɚɮɚ ɫɰɟɧɚɪɢɟɜ ɧɚ ɬɨɩɨɥɨɝɢɸ ɜɵɱɢɫɥɢɬɟɥɶɧɨɝɨ ɤɥɚɫɬɟɪɚ. ɉɚɪɚɥɥɟɥɶɧɚɹ ɩɪɨɝɪɚɦɦɚ 
ɩɪɟɞɫɬɚɜɥɹɟɬɫɹ ɞɟɤɨɦɩɨɡɢɰɢɟɣ 

Pp
pOPO



 )())(),(( , ɝɞɟ   pkpkpk OOOOOO :, . 

Ʉɚɠɞɨɟ ɩɨɞɦɧɨɠɟɫɬɜɨ ɨɩɟɪɚɰɢɣ Op ɪɚɡɦɟɳɚɟɬɫɹ ɧɚ ɜɵɛɪɚɧɧɨɦ ɭɡɥɟ ɤɥɚɫɬɟɪɚ. 
ɐɟɥɶɸ ɨɛɪɚɛɨɬɤɢ ɩɨɬɨɤɚ ɹɜɥɹɟɬɫɹ ɦɢɧɢɦɢɡɚɰɢɹ ɜɪɟɦɟɧɢ ɨɛɪɚɛɨɬɤɢ N ɨɛɴɟɤɬɨɜ ɞɚɧɧɵɯ 
 

}{maxmin Nopt TT  ,     (1) 

ɝɞɟ TN ɨɡɧɚɱɚɟɬ ɦɨɦɟɧɬ ɨɤɨɧɱɚɧɢɹ ɨɛɪɚɛɨɬɤɢ ɨɛɴɟɤɬɚ N. Ɉɩɬɢɦɢɡɚɰɢɨɧɧɵɣ ɚɥɝɨɪɢɬɦ ɢɫɩɨɥɶɡɭɟɬ 
ɞɥɹ ɨɰɟɧɤɢ ɪɚɫɩɢɫɚɧɢɹ ɢɦɢɬɚɰɢɨɧɧɭɸ ɦɨɞɟɥɶ, ɷɤɜɢɜɚɥɟɧɬɧɭɸ ɪɟɚɥɶɧɨɦɭ ɜɵɱɢɫɥɢɬɟɥɶɧɨɦɭ 
ɩɪɨɰɟɫɫɭ. 



ɉɪɢɦɟɪ ɇȺȽ ɫɰɟɧɚɪɢɟɜ ɨɛɪɚɛɨɬɤɢ ɢ ɨɛɨɡɧɚɱɟɧɢɹ ɷɥɟɦɟɧɬɨɜ ɝɪɚɮɚ ɞɥɹ ɩɚɪɚɥɥɟɥɶɧɨɣ 
ɫɨɪɬɢɪɨɜɤɢ ɬɪɟɯ ɬɢɩɨɜ ɞɚɧɧɵɯ ɩɪɢɜɟɞɟɧ ɧɚ ɪɢɫ. 2. 

Ʉɚɠɞɚɹ ɜɟɪɲɢɧɚ ɇȺȽ ɫɰɟɧɚɪɢɟɜ ɨɛɪɚɛɨɬɤɢ ɞɚɧɧɵɯ ɢɦɟɟɬ ɭɧɢɤɚɥɶɧɵɣ ɢɧɞɟɤɫ, 
ɢɫɩɨɥɶɡɭɟɦɵɣ ɩɪɢ ɨɩɪɟɞɟɥɟɧɢɢ ɬɨɩɨɥɨɝɢɢ ɝɪɚɮɚ, ɚ ɬɚɤɠɟ ɩɟɪɟɱɟɧɶ ɬɢɩɨɜ ɞɚɧɧɵɯ kddd ,,, 21  , 
ɤɨɬɨɪɵɟ ɨɛɪɚɛɚɬɵɜɚɸɬɫɹ ɷɬɨɣ ɨɩɟɪɚɰɢɟɣ (ɩɨɥɟ Types) ɢ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɜɪɟɦɟɧɚ ɨɛɪɚɛɨɬɤɢ 
ɤɚɠɞɨɝɨ ɬɢɩɚ kttt ,,, 21   (ɩɨɥɟ Time). Эɬɢ ɡɧɚɱɟɧɢɹ ɢɫɩɨɥɶɡɭɸɬɫɹ ɩɪɢ ɢɦɢɬɚɰɢɨɧɧɨɦ 
ɦɨɞɟɥɢɪɨɜɚɧɢɢ ɢ ɫɨɫɬɚɜɥɟɧɢɢ ɪɚɫɩɢɫɚɧɢɹ ɜ ɫɥɭɱɚɟ ɞɟɬɟɪɦɢɧɢɪɨɜɚɧɧɨɝɨ ɩɨɬɨɤɚ. ȼ ɫɥɭɱɚɟ 
ɨɛɪɚɛɨɬɤɢ ɫɬɨɯɚɫɬɢɱɟɫɤɨɝɨ ɩɨɬɨɤɚ ɜɪɟɦɟɧɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɨɩɪɟɞɟɥɹɸɬɫɹ ɜ ɯɨɞɟ ɨɛɪɚɛɨɬɤɢ.  
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Ɋɢɫ.2. ɉɪɢɦɟɪ ɝɪɚɮɚ ɫɰɟɧɚɪɢɟɜ ɨɩɟɪɚɰɢɢ ɩɚɪɚɥɥɟɥɶɧɨɣ ɫɨɪɬɢɪɨɜɤɢ. 

Ʉɚɠɞɨɣ ɜɟɪɲɢɧɟ ɝɪɚɮɚ ɧɚɡɧɚɱɟɧɚ ɨɩɟɪɚɰɢɹ (ɜ ɩɨɥɟ Name ɭɤɚɡɚɧɨ ɟɟ ɧɚɡɜɚɧɢɟ), 
ɨɩɪɟɞɟɥɹɸɳɚɹ ɜɵɱɢɫɥɢɬɟɥɶɧɭɸ ɝɪɚɧɭɥɭ. ɉɨɥɹ ɜɢɞɚ CallN ɫɨɞɟɪɠɚɬ ɫɩɢɫɨɤ ɩɚɪɚɦɟɬɪɨɜ, 
ɢɫɩɨɥɶɡɭɟɦɵɯ ɞɥɹ ɜɵɡɨɜɚ ɨɩɟɪɚɰɢɢ ɩɪɢ ɨɛɪɚɛɨɬɤɟ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɝɨ ɬɢɩɚ ɞɚɧɧɵɯ Nd . ȼ 
ɩɪɢɜɟɞɟɧɧɨɦ ɩɪɢɦɟɪɟ ɨɩɟɪɚɰɢɹ ɫɨɪɬɢɪɨɜɤɢ ɨɛɪɚɛɚɬɵɜɚɟɬ ɬɪɢ ɬɢɩɚ ɞɚɧɧɵɯ (INT, CHAR ɢ 
FLOAT), ɫɨɞɟɪɠɚɳɢɟɫɹ ɜ ɦɚɫɫɢɜɟ Part2. ɉɨɥɟ Output ɨɩɪɟɞɟɥɹɟɬ ɢɦɹ ɩɟɪɟɦɟɧɧɨɣ, ɤɨɬɨɪɚɹ 
ɫɨɞɟɪɠɢɬ ɪɟɡɭɥɶɬɚɬ ɪɚɛɨɬɵ ɜɵɱɢɫɥɢɬɟɥɶɧɨɣ ɝɪɚɧɭɥɵ. Эɬɨ ɢɦɹ ɬɚɤɠɟ ɭɤɚɡɚɧɨ ɧɚ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ 
ɞɭɝɟ, ɤɨɬɨɪɚɹ ɫɨɟɞɢɧɹɟɬ ɢɫɬɨɱɧɢɤ ɢ ɩɪɢɟɦɧɢɤ ɞɚɧɧɵɯ. 

ɋɨɡɞɚɧɧɵɣ ɇȺȽ ɫɰɟɧɚɪɢɟɜ ɨɛɪɚɛɨɬɤɢ ɩɪɟɞɫɬɚɜɥɹɟɬɫɹ ɜ ɮɨɪɦɟ ɞɨɤɭɦɟɧɬɚ XML , ɤɨɬɨɪɵɣ 
ɢɫɩɨɥɶɡɭɟɬɫɹ ɤɚɤ ɞɥɹ ɜɢɡɭɚɥɶɧɨɝɨ ɩɪɟɞɫɬɚɜɥɟɧɢɹ, ɬɚɤ ɢ ɞɥɹ ɜɵɩɨɥɧɟɧɢɹ ɩɪɨɝɪɚɦɦɵ ɫɪɟɞɫɬɜɚɦɢ 
ɨɪɝɚɧɢɡɚɰɢɢ ɜɵɱɢɫɥɢɬɟɥɶɧɨɝɨ ɩɪɨɰɟɫɫɚ. 
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Ɋɢɫ. 3. ɋɬɪɭɤɬɭɪɚ ɜɵɱɢɫɥɢɬɟɥɶɧɨɣ ɝɪɚɧɭɥɵ ɢ ɜɡɚɢɦɨɞɟɣɫɬɜɢɟ ɫ ɯɪɚɧɢɥɢɳɟɦ ɞɚɧɧɵɯ. 

ȼɵɱɢɫɥɢɬɟɥɶɧɵɟ ɨɩɟɪɚɰɢɢ ɜɡɚɢɦɨɞɟɣɫɬɜɭɸɬ ɫɨ ɫɩɟɰɢɚɥɶɧɵɦ ɦɟɯɚɧɢɡɦɨɦ ɯɪɚɧɟɧɢɹ 
ɞɚɧɧɵɯ, ɜɯɨɞɹɳɢɦ ɜ ɚɪɯɢɬɟɤɬɭɪɭ ɩɥɚɬɮɨɪɦɵ ɨɪɝɚɧɢɡɚɰɢɢ ɩɚɪɚɥɥɟɥɶɧɵɯ ɜɵɱɢɫɥɟɧɢɣ. Эɬɨɬ 
ɦɟɯɚɧɢɡɦ ɪɟɚɥɢɡɭɟɬ ɢɧɬɟɪɮɟɣɫ ɞɨɫɬɭɩɚ ɤ ɪɚɡɞɟɥɹɟɦɨɣ ɩɚɦɹɬɢ, ɜ ɤɨɬɨɪɨɣ ɧɚɯɨɞɹɬɫɹ ɞɚɧɧɵɟ ɢ 
ɪɟɡɭɥɶɬɚɬɵ ɨɩɟɪɚɰɢɣ. ȼɚɪɢɚɧɬ ɪɚɡɞɟɥɹɟɦɨɣ ɩɚɦɹɬɢ ɪɟɚɥɢɡɨɜɚɧ ɧɚ ɛɚɡɟ ɪɚɡɞɟɥɹɟɦɨɣ ɮɚɣɥɨɜɨɣ 



ɫɢɫɬɟɦɵ, ɤɨɬɨɪɚɹ ɩɪɢɫɭɬɫɬɜɭɟɬ ɜ ɛɨɥɶɲɢɧɫɬɜɟ ɫɨɜɪɟɦɟɧɧɵɯ ɤɥɚɫɬɟɪɨɜ. Ɇɟɯɚɧɢɡɦ ɞɨɫɬɭɩɚ 
ɨɛɟɫɩɟɱɢɜɚɟɬ ɡɚɩɢɫɶ ɢɥɢ ɱɬɟɧɢɟ ɩɟɪɟɦɟɧɧɨɣ ɫ ɨɩɪɟɞɟɥɟɧɧɵɦ ɢɦɟɧɟɦ, ɨɞɧɨɡɧɚɱɧɨ ɨɩɪɟɞɟɥɹɸɳɢɦ 
ɟɟ. Ɋɟɚɥɢɡɨɜɚɧ ɬɚɤɠɟ ɦɟɯɚɧɢɡɦ ɩɪɨɦɟɠɭɬɨɱɧɨɝɨ ɯɪɚɧɟɧɢɹ ɪɟɡɭɥɶɬɚɬɨɜ ɜɵɱɢɫɥɟɧɢɣ ɜ ɥɨɤɚɥɶɧɨɣ 
ɩɚɦɹɬɢ ɤɚɠɞɨɝɨ ɜɵɱɢɫɥɢɬɟɥɶɧɨɝɨ ɭɡɥɚ, ɧɚ ɤɨɬɨɪɨɦ ɨɧɢ ɛɵɥɢ ɡɚɩɢɫɚɧɵ ɢɥɢ ɩɪɨɱɢɬɚɧɵ. Эɬɨ 
ɩɨɡɜɨɥɹɟɬ ɫɨɤɪɚɬɢɬɶ ɡɚɬɪɚɬɵ ɧɚ ɩɨɥɭɱɟɧɢɟ ɩɟɪɟɦɟɧɧɨɣ ɩɪɢ ɩɨɜɬɨɪɧɨɦ ɨɛɪɚɳɟɧɢɢ ɤ ɧɟɣ. 
ɋɬɪɭɤɬɭɪɚ ɜɵɱɢɫɥɢɬɟɥɶɧɨɣ ɝɪɚɧɭɥɵ ɢ ɟɟ ɜɡɚɢɦɨɞɟɣɫɬɜɢɟ ɫ ɦɟɯɚɧɢɡɦɨɦ ɯɪɚɧɟɧɢɹ ɞɚɧɧɵɯ 
ɩɨɤɚɡɚɧɵ ɧɚ ɪɢɫ. 3. 

ȼɵɱɢɫɥɢɬɟɥɶɧɵɟ ɝɪɚɧɭɥɵ ɨɛɴɟɞɢɧɹɸɬɫɹ ɜ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɟ ɛɢɛɥɢɨɬɟɤɢ, ɤɨɬɨɪɵɟ 
ɞɢɧɚɦɢɱɟɫɤɢ ɩɨɞɤɥɸɱɚɸɬɫɹ ɩɪɢ ɜɵɩɨɥɧɟɧɢɢ ɩɚɪɚɥɥɟɥɶɧɨɝɨ ɩɪɢɥɨɠɟɧɢɹ. Ƚɪɚɧɭɥɚ ɡɚɝɪɭɠɚɟɬɫɹ ɢɡ 
ɛɢɛɥɢɨɬɟɤɢ ɩɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɟɟ ɜɵɩɨɥɧɟɧɢɹ ɢ ɢɞɟɧɬɢɮɢɰɢɪɭɟɬɫɹ ɩɨ ɢɦɟɧɢ ɨɩɟɪɚɰɢɢ. 
Ɋɟɚɥɢɡɚɰɢɹ ɪɚɡɥɢɱɧɵɯ ɤɥɚɫɫɨɜ ɚɥɝɨɪɢɬɦɨɜ ɨɛɪɚɛɨɬɤɢ ɢɧɮɨɪɦɚɰɢɢ ɜ ɜɢɞɟ ɛɢɛɥɢɨɬɟɤ 
ɜɵɱɢɫɥɢɬɟɥɶɧɵɯ ɝɪɚɧɭɥ ɩɨɡɜɨɥɹɟɬ ɪɚɫɲɢɪɢɬɶ ɫɮɟɪɭ ɩɪɢɦɟɧɟɧɢɹ ɫɢɫɬɟɦɵ ɨɪɝɚɧɢɡɚɰɢɢ 
ɩɚɪɚɥɥɟɥɶɧɵɯ ɜɵɱɢɫɥɟɧɢɣ ɢ ɞɚɟɬ ɜɨɡɦɨɠɧɨɫɬɶ ɫɨɡɞɚɜɚɬɶ ɧɨɜɵɟ ɤɥɚɫɫɵ ɩɪɢɥɨɠɟɧɢɣ. 

 

3. Ⱥɪɯɢɬɟɤɬɭɪɚ ɩɥɚɬɮɨɪɦɵ ɨɪɝɚɧɢɡɚɰɢɢ ɩɚɪɚɥɥɟɥɶɧɵɯ ɜɵɱɢɫɥɟɧɢɣ. 

Ɉɛɳɚɹ ɚɪɯɢɬɟɤɬɭɪɚ ɩɥɚɬɮɨɪɦɵ ɩɨɤɚɡɚɧɚ ɧɚ ɪɢɫ. 4. 
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Ɋɢɫ. 4. Ⱥɪɯɢɬɟɤɬɭɪɚ ɩɥɚɬɮɨɪɦɵ ɨɪɝɚɧɢɡɚɰɢɢ ɩɚɪɚɥɥɟɥɶɧɵɯ ɜɵɱɢɫɥɟɧɢɣ. 

ɂɧɬɟɪɮɟɣɫ ɩɨɥɶɡɨɜɚɬɟɥɹ (ɛɥɨɤ Ⱥ) ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɫɪɟɞɫɬɜɨ ɜɢɡɭɚɥɶɧɨɝɨ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ 
ɢ ɚɧɚɥɢɡɚ ɩɚɪɚɥɥɟɥɶɧɨɣ ɩɪɨɝɪɚɦɦɵ ɨɛɪɚɛɨɬɤɢ ɩɨɬɨɤɚ ɞɚɧɧɵɯ. Эɬɨ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɣ 
ɝɪɚɮɢɱɟɫɤɢɣ ɪɟɞɚɤɬɨɪ, ɢɫɩɨɥɶɡɭɸɳɢɣ ɝɪɚɮɨɜɭɸ ɦɨɞɟɥɶ ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɩɪɨɝɪɚɦɦɵ. Ɋɟɞɚɤɬɨɪ 
ɩɨɡɜɨɥɹɟɬ ɫɨɡɞɚɬɶ ɥɨɝɢɱɟɫɤɢɣ ɝɪɚɮ ɩɪɨɝɪɚɦɦɵ, ɨɩɪɟɞɟɥɢɬɶ ɫɨɨɬɜɟɬɫɬɜɢɟ ɜɟɪɲɢɧ ɝɪɚɮɚ ɨɩɟɪɚɰɢɹɦ 
ɢɡ ɛɢɛɥɢɨɬɟɤ ɜɵɱɢɫɥɢɬɟɥɶɧɵɯ ɝɪɚɧɭɥ (ɛɥɨɤ ȼ), ɡɚɞɚɬɶ ɩɚɪɚɦɟɬɪɵ ɜɵɡɨɜɚ ɝɪɚɧɭɥ ɞɥɹ ɪɚɡɥɢɱɧɵɯ 
ɬɢɩɨɜ ɨɛɪɚɛɚɬɵɜɚɟɦɵɯ ɞɚɧɧɵɯ. Ⱦɥɹ ɩɨɫɥɟɞɭɸɳɟɝɨ ɚɧɚɥɢɡɚ ɞɟɬɟɪɦɢɧɢɪɨɜɚɧɧɵɯ ɩɨɬɨɤɨɜ ɜ 
ɪɟɞɚɤɬɨɪɟ ɡɚɞɚɟɬɫɹ ɲɚɛɥɨɧ ɩɨɬɨɤɚ ɜ ɜɢɞɟ ɩɟɪɟɱɧɹ ɬɢɩɨɜ ɞɚɧɧɵɯ, ɩɨɫɬɭɩɚɸɳɢɯ ɧɚ ɜɯɨɞ 
ɩɪɢɥɨɠɟɧɢɹ. Ɋɟɞɚɤɬɨɪ ɬɚɤɠɟ ɩɨɡɜɨɥɹɟɬ ɡɚɞɚɬɶ ɬɨɩɨɥɨɝɢɸ ɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɜɵɱɢɫɥɢɬɟɥɶɧɨɣ 
ɫɢɫɬɟɦɵ, ɧɚ ɤɨɬɨɪɨɣ ɛɭɞɟɬ ɜɵɩɨɥɧɹɬɶɫɹ ɪɚɡɪɚɛɨɬɚɧɧɨɟ ɩɪɢɥɨɠɟɧɢɟ. 

ɋɪɟɞɫɬɜɚ ɚɧɚɥɢɡɚ ɫɨɫɬɨɹɬ ɢɡ ɚɥɝɨɪɢɬɦɚ ɨɩɬɢɦɢɡɚɰɢɢ ɪɚɫɩɢɫɚɧɢɹ ɢ ɢɦɢɬɚɰɢɨɧɧɨɣ ɦɨɞɟɥɢ. 
ɂɦɢɬɚɰɢɨɧɧɚɹ ɦɨɞɟɥɶ ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ ɨɰɟɧɤɢ ɜɚɪɢɚɧɬɨɜ ɪɚɫɩɢɫɚɧɢɹ ɜ ɩɪɨɰɟɫɫɟ ɨɩɬɢɦɢɡɚɰɢɢ, ɚ 
ɬɚɤɠɟ ɞɥɹ ɜɢɡɭɚɥɢɡɚɰɢɢ ɪɚɫɩɢɫɚɧɢɹ. Ɇɨɞɭɥɶ ɨɩɬɢɦɢɡɚɰɢɢ ɩɨɡɜɨɥɹɟɬ ɜɢɡɭɚɥɶɧɨ ɫɪɚɜɧɢɬɶ ɞɜɟ 
ɦɨɞɟɥɢ ɪɚɫɩɢɫɚɧɢɹ, ɚ ɬɚɤɠɟ ɤɨɪɪɟɤɬɢɪɨɜɚɬɶ ɦɨɞɟɥɶ ɜɪɭɱɧɭɸ.  

ɋɭɳɟɫɬɜɭɟɬ ɦɧɨɠɟɫɬɜɨ ɚɥɝɨɪɢɬɦɨɜ ɫɨɫɬɚɜɥɟɧɢɹ ɪɚɫɩɢɫɚɧɢɣ ɞɥɹ ɇȺȽ, ɢɫɩɨɥɶɡɭɸɳɢɯ 
ɪɚɡɥɢɱɧɵɟ ɷɜɪɢɫɬɢɤɢ ɢ ɚɥɝɨɪɢɬɦɵ ɨɩɬɢɦɢɡɚɰɢɢ. ɋɪɟɞɢ ɢɡɜɟɫɬɧɵɯ ɲɢɪɨɤɨ ɢɫɩɨɥɶɡɭɸɬɫɹ 
ɚɥɝɨɪɢɬɦɵ, ɨɫɧɨɜɚɧɧɵɟ ɧɚ ɫɩɢɫɤɚɯ ɫ ɩɪɢɨɪɢɬɟɬɚɦɢ Д16-18]. Ⱦɪɭɝɢɦ ɩɨɞɯɨɞɨɦ ɹɜɥɹɸɬɫɹ 
ɚɥɝɨɪɢɬɦɵ ɤɥɚɫɬɟɪɢɡɚɰɢɢ Д19, 20]. Ɉɞɧɚɤɨ ɦɧɨɝɢɟ ɚɥɝɨɪɢɬɦɵ ɫɬɚɬɢɱɟɫɤɨɣ ɨɩɬɢɦɢɡɚɰɢɢ 
ɪɚɡɪɚɛɨɬɚɧɵ ɞɥɹ ɫɩɟɰɢɚɥɶɧɵɯ ɬɨɩɨɥɨɝɢɣ ɝɪɚɮɨɜ ɢɥɢ ɢɫɩɨɥɶɡɭɸɬ ɨɩɪɟɞɟɥɟɧɧɵɟ ɨɝɪɚɧɢɱɟɧɢɹ ɢ 
ɞɨɩɭɳɟɧɢɹ, ɧɚɩɪɢɦɟɪ, ɧɭɥɟɜɭɸ ɡɚɞɟɪɠɤɭ ɩɪɢ ɩɟɪɟɞɚɱɟ ɢɧɮɨɪɦɚɰɢɢ ɦɟɠɞɭ ɭɡɥɚɦɢ ɢɥɢ 
ɧɟɨɝɪɚɧɢɱɟɧɧɨɟ ɱɢɫɥɨ ɩɪɨɰɟɫɫɨɪɨɜ. 

Ⱦɪɭɝɨɣ ɩɟɪɫɩɟɤɬɢɜɧɨɣ ɬɟɯɧɨɥɨɝɢɟɣ ɩɨɢɫɤɚ ɪɟɲɟɧɢɣ ɹɜɥɹɟɬɫɹ ɷɜɨɥɸɰɢɨɧɧɚɹ ɨɩɬɢɦɢɡɚɰɢɹ. Ʉ 
ɚɥɝɨɪɢɬɦɚɦ ɷɬɨɝɨ ɤɥɚɫɫɚ ɨɬɧɨɫɹɬɫɹ ɩɨɢɫɤ ɫ ɡɚɩɪɟɬɨɦ Д21], ɦɨɞɟɥɢɪɨɜɚɧɢɟ ɨɬɠɢɝɚ ɢ ɝɟɧɟɬɢɱɟɫɤɢɟ 
ɚɥɝɨɪɢɬɦɵ Д22]. ɇɚɢɛɨɥɟɟ ɦɨɳɧɵɦɢ ɹɜɥɹɸɬɫɹ ɝɟɧɟɬɢɱɟɫɤɢɟ ɚɥɝɨɪɢɬɦɵ (ȽȺ), ɫɪɟɞɢ ɤɨɬɨɪɵɯ 



ɩɪɟɞɥɨɠɟɧɨ ɦɧɨɝɨ ɜɚɪɢɚɧɬɨɜ ɪɟɲɟɧɢɹ ɡɚɞɚɱ ɫɨɫɬɚɜɥɟɧɢɹ ɪɚɫɩɢɫɚɧɢɣ. Ɉɞɧɚɤɨ ɤɥɚɫɫɢɱɟɫɤɢɟ ȽȺ 
ɹɜɥɹɸɬɫɹ ɬɟɯɧɨɥɨɝɢɟɣ ɫɥɟɩɨɝɨ ɩɨɢɫɤɚ. Ⱦɥɹ ɭɫɤɨɪɟɧɢɹ ɩɨɢɫɤɚ ɪɟɲɟɧɢɹ ɫ ɩɨɦɨɳɶɸ ȽȺ ɢ 
ɩɨɜɵɲɟɧɢɹ ɟɝɨ ɤɚɱɟɫɬɜɚ ɫɢɫɬɟɦɚ ɨɩɬɢɦɢɡɚɰɢɢ ɢɫɩɨɥɶɡɭɟɬ ɚɥɝɨɪɢɬɦ ɜɢɪɬɭɚɥɶɧɨɣ ɚɫɫɨɰɢɚɬɢɜɧɨɣ 
ɫɟɬɢ (ȼȺɋ) Д23-25], ɨɬɧɨɫɹɳɢɣɫɹ ɤ ɝɢɛɪɢɞɧɵɦ ȽȺ. 

Ⱥɥɝɨɪɢɬɦ ȼȺɋ ɨɫɧɨɜɚɧ ɧɚ ɤɨɧɰɟɩɰɢɢ ɚɫɫɨɰɢɚɰɢɣ ɦɟɠɞɭ ɨɩɪɟɞɟɥɟɧɧɵɦɢ ɨɩɟɪɚɰɢɹɦɢ ɢ 
ɜɵɞɟɥɟɧɧɵɦɢ ɩɪɨɰɟɫɫɨɪɚɦɢ. Ʉɚɠɞɚɹ ɨɩɟɪɚɰɢɹ O ɢ ɩɪɨɰɟɫɫɨɪ P ɫɜɹɡɚɧɵ ɜɢɪɬɭɚɥɶɧɨɣ 
ɚɫɫɨɰɢɚɬɢɜɧɨɣ ɫɜɹɡɶɸ ɩɪɨɱɧɨɫɬɢ PO, . Ⱥɥɝɨɪɢɬɦ ɢɫɩɨɥɶɡɭɟɬ ɞɥɹ ɨɩɬɢɦɢɡɚɰɢɢ ɨɩɪɟɞɟɥɟɧɧɭɸ 
ɫɬɪɭɤɬɭɪɭ ɚɫɫɨɰɢɚɬɢɜɧɨɣ ɩɚɦɹɬɢ, ɫɨɞɟɪɠɚɳɭɸ ɚɫɫɨɰɢɚɬɢɜɧɵɟ ɫɜɹɡɢ. Эɬɚ ɩɚɦɹɬɶ ɨɛɭɱɚɟɬɫɹ ɧɚ 
ɨɫɧɨɜɟ ɨɩɵɬɚ, ɧɚɤɨɩɥɟɧɧɨɝɨ ɜ ɯɨɞɟ ɩɨɢɫɤɚ ɪɟɲɟɧɢɹ. Ⱥɥɝɨɪɢɬɦ ɨɫɧɨɜɚɧ ɧɚ ɩɪɟɞɫɬɚɜɥɟɧɢɢ ɪɟɲɟɧɢɣ 
ɜ ɜɢɞɟ ɩɨɩɭɥɹɰɢɢ ɯɪɨɦɨɫɨɦ, ɤɚɤ ɜ ɤɥɚɫɫɢɱɟɫɤɨɦ ȽȺ. Ʉɚɠɞɚɹ ɯɪɨɦɨɫɨɦɚ ɩɪɟɞɫɬɚɜɥɹɟɬ ɜɚɪɢɚɧɬ 
ɨɬɨɛɪɚɠɟɧɢɹ ɝɪɚɮɚ ɫɰɟɧɚɪɢɟɜ ɧɚ ɬɨɩɨɥɨɝɢɸ ɫɢɫɬɟɦɵ. 

ɏɪɨɦɨɫɨɦɵ ɨɰɟɧɢɜɚɸɬɫɹ ɮɭɧɤɰɢɟɣ ɩɪɢɝɨɞɧɨɫɬɢ, ɤɨɬɨɪɚɹ ɢɫɩɨɥɶɡɭɟɬ ɢɦɢɬɚɰɢɨɧɧɭɸ ɦɨɞɟɥɶ 
ɢ ɰɟɥɶ ɨɩɬɢɦɢɡɚɰɢɢ ɫɨɝɥɚɫɧɨ (1). ɉɨɫɥɟ ɷɬɚɩɚ ɨɰɟɧɤɢ ɢ ɜɵɛɨɪɚ ɤɚɧɞɢɞɚɬɚ ɧɚ ɥɭɱɲɟɟ ɪɟɲɟɧɢɟ 
ȼȺɋ ɨɛɭɱɚɟɬɫɹ ɧɚ ɨɫɧɨɜɟ ɩɨɥɨɠɢɬɟɥɶɧɨɝɨ ɨɩɵɬɚ. ȿɫɥɢ ɜɵɛɪɚɧɧɨɟ ɪɟɲɟɧɢɟ ɧɚ ɧɟɤɨɬɨɪɨɦ ɷɬɚɩɟ ɧɟ 
ɩɪɟɜɨɫɯɨɞɢɬ ɥɭɱɲɟɣ ɦɨɞɟɥɢ, ɬɨ ȼȺɋ ɨɛɭɱɚɟɬɫɹ ɧɚ ɨɫɧɨɜɟ ɩɪɟɞɵɞɭɳɟɝɨ ɨɩɵɬɚ. ɇɚɤɨɩɥɟɧɢɟ ɨɩɵɬɚ 
ɩɨɡɜɨɥɹɟɬ ɪɟɚɥɢɡɨɜɚɬɶ ɧɚɩɪɚɜɥɟɧɧɵɣ ɩɨɢɫɤ ɜ ɩɪɨɫɬɪɚɧɫɬɜɟ ɜɨɡɦɨɠɧɵɯ ɪɟɲɟɧɢɣ. Эɬɨɬ ɩɨɢɫɤ 
ɜɵɩɨɥɧɹɟɬɫɹ ɡɧɚɱɢɬɟɥɶɧɨ ɛɵɫɬɪɟɟ ɢ ɫɩɨɫɨɛɟɧ ɩɪɢɜɟɫɬɢ ɤ ɥɭɱɲɢɦ ɪɟɲɟɧɢɹɦ ɧɚ ɪɚɧɧɢɯ ɫɬɚɞɢɹɯ 
ɩɨɢɫɤɚ. Ⱥɥɝɨɪɢɬɦ ȼȺɋ ɬɚɤɠɟ ɜɜɨɞɢɬ ɧɨɜɵɣ ɝɟɧɟɬɢɱɟɫɤɢɣ ɨɩɟɪɚɬɨɪ – ɤɥɚɫɬɟɪɢɡɚɰɢɸ, ɤɨɬɨɪɵɣ 
ɜɵɩɨɥɧɹɟɬɫɹ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɨɩɵɬɚ ɚɫɫɨɰɢɚɬɢɜɧɨɣ ɩɚɦɹɬɢ. Эɬɨɬ ɨɩɟɪɚɬɨɪ ɩɨɡɜɨɥɹɟɬ ɛɵɫɬɪɟɟ 
ɩɨɥɭɱɢɬɶ ɫɬɚɛɢɥɶɧɭɸ ɫɯɟɦɭ ɜ ɫɨɫɬɚɜɟ ɯɪɨɦɨɫɨɦɵ ɢ ɪɟɚɥɢɡɨɜɚɬɶ ɫɬɪɚɬɟɝɢɸ ɝɟɧɟɬɢɱɟɫɤɨɝɨ 
ɥɨɤɚɥɶɧɨɝɨ ɩɨɢɫɤɚ. 

ɋɨɡɞɚɧɧɚɹ ɜ ɜɢɡɭɚɥɶɧɨɦ ɪɟɞɚɤɬɨɪɟ ɩɪɨɝɪɚɦɦɚ ɩɪɟɨɛɪɚɡɭɟɬɫɹ ɜ ɬɟɤɫɬɨɜɨɟ ɩɪɟɞɫɬɚɜɥɟɧɢɟ ɧɚ 
ɹɡɵɤɟ XML . Эɬɨ ɩɪɟɞɫɬɚɜɥɟɧɢɟ ɫɨɞɟɪɠɢɬ ɢɧɮɨɪɦɚɰɢɸ ɞɥɹ ɫɢɫɬɟɦɵ ɜɪɟɦɟɧɢ ɜɵɩɨɥɧɟɧɢɹ, ɚ ɬɚɤɠɟ 
ɨɬɨɛɪɚɠɟɧɢɟ ɝɪɚɮɚ ɧɚ ɬɨɩɨɥɨɝɢɸ ɜɵɱɢɫɥɢɬɟɥɶɧɨɣ ɫɢɫɬɟɦɵ. Ɏɚɣɥ XML ɩɪɢ ɜɵɩɨɥɧɟɧɢɢ 
ɩɪɨɝɪɚɦɦɵ ɬɪɚɧɫɥɢɪɭɟɬɫɹ ɜɨ ɜɧɭɬɪɟɧɧɟɟ ɩɪɟɞɫɬɚɜɥɟɧɢɟ (ɛɥɨɤ D), ɩɨɡɜɨɥɹɸɳɟɟ ɤɚɠɞɨɦɭ ɷɥɟɦɟɧɬɭ 
ɫɢɫɬɟɦɵ ɜɪɟɦɟɧɢ ɜɵɩɨɥɧɟɧɢɹ (ɛɥɨɤ ɋ) ɩɨɥɭɱɚɬɶ ɧɟɨɛɯɨɞɢɦɭɸ ɢɧɮɨɪɦɚɰɢɸ ɜɨ ɜɪɟɦɹ ɪɚɛɨɬɵ. 

ɂɧɬɟɪɮɟɣɫ ɩɥɚɬɮɨɪɦɵ ɪɟɚɥɢɡɭɟɬ ɜɨɡɦɨɠɧɨɫɬɢ ɩɨ ɞɨɫɬɭɩɭ ɤ ɞɚɧɧɵɦ, ɯɪɚɧɹɳɢɦɫɹ ɜ 
ɯɪɚɧɢɥɢɳɟ (ɪɚɡɞɟɥɹɟɦɨɣ ɩɚɦɹɬɢ), ɚ ɬɚɤɠɟ ɦɟɯɚɧɢɡɦɵ ɡɚɝɪɭɡɤɢ ɝɪɚɧɭɥ ɢɡ ɛɢɛɥɢɨɬɟɤ ɢ ɨɩɪɟɞɟɥɟɧɢɹ 
ɩɚɪɚɦɟɬɪɨɜ ɝɪɚɧɭɥ ɩɪɢ ɜɵɡɨɜɟ. ɉɪɢ ɪɟɚɥɢɡɚɰɢɢ ɝɪɚɧɭɥɵ ɢɫɩɨɥɶɡɭɸɬ ɷɬɨɬ ɢɧɬɟɪɮɟɣɫ ɞɥɹ 
ɨɫɭɳɟɫɬɜɥɟɧɢɹ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɜ ɪɚɦɤɚɯ ɩɥɚɬɮɨɪɦɵ. 

ɋɢɫɬɟɦɚ ɜɪɟɦɟɧɢ ɜɵɩɨɥɧɟɧɢɹ ɹɜɥɹɟɬɫɹ ɦɧɨɝɨɚɝɟɧɬɧɨɣ ɫɢɫɬɟɦɨɣ, ɢɫɩɨɥɶɡɭɸɳɟɣ ɫɪɟɞɫɬɜɚ 
MPI ɞɥɹ ɨɫɭɳɟɫɬɜɥɟɧɢɹ ɤɨɨɪɞɢɧɚɰɢɢ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɷɥɟɦɟɧɬɨɜ. ȿɟ ɚɪɯɢɬɟɤɬɭɪɚ ɢɡɨɥɢɪɭɟɬ 
ɥɨɝɢɤɭ ɩɨɜɟɞɟɧɢɹ, ɨɩɪɟɞɟɥɹɟɦɭɸ ɫɰɟɧɚɪɢɟɦ ɨɛɪɚɛɨɬɤɢ, ɨɬ ɛɚɡɨɜɵɯ ɫɪɟɞɫɬɜ Ɉɋ ɞɥɹ ɨɪɝɚɧɢɡɚɰɢɢ ɢ 
ɨɩɬɢɦɢɡɚɰɢɢ ɩɚɪɚɥɥɟɥɶɧɨɝɨ ɩɪɨɰɟɫɫɚ.  

 
4. ɉɨɫɬɪɨɟɧɢɟ ɢ ɪɟɚɥɢɡɚɰɢɹ ɫɢɫɬɟɦɵ ɜɪɟɦɟɧɢ ɜɵɩɨɥɧɟɧɢɹ ɞɥɹ ɩɚɪɚɥɥɟɥɶɧɵɯ 

ɜɵɱɢɫɥɟɧɢɣ 
 

Ɇɧɨɝɨɚɝɟɧɬɧɚɹ ɫɢɫɬɟɦɚ ɜɪɟɦɟɧɢ ɜɵɩɨɥɧɟɧɢɹ ɞɥɹ ɨɪɝɚɧɢɡɚɰɢɢ ɩɚɪɚɥɥɟɥɶɧɵɯ ɜɵɱɢɫɥɟɧɢɣ 
ɫɨɞɟɪɠɢɬ ɞɜɚ ɬɢɩɚ ɩɪɨɝɪɚɦɦɧɵɯ ɚɝɟɧɬɨɜ: ɤɨɨɪɞɢɧɚɬɨɪ ɢ ɢɫɩɨɥɧɢɬɟɥɶ. Ⱥɝɟɧɬɵ ɪɟɚɥɢɡɨɜɚɧɵ ɤɚɤ 
ɩɪɨɰɟɫɫɵ MPI ɢ ɢɫɩɨɥɶɡɭɸɬ ɫɪɟɞɫɬɜɚ MPI ɞɥɹ ɨɛɦɟɧɚ ɢɧɮɨɪɦɚɰɢɟɣ ɢ ɭɩɪɚɜɥɟɧɢɹ ɜɵɱɢɫɥɟɧɢɹɦɢ. 
Ʉɨɥɢɱɟɫɬɜɨ ɚɝɟɧɬɨɜ-ɢɫɩɨɥɧɢɬɟɥɟɣ ɩɪɢ ɜɵɩɨɥɧɟɧɢɢ ɩɚɪɚɥɥɟɥɶɧɨɝɨ ɩɪɢɥɨɠɟɧɢɹ ɪɚɜɧɨ ɤɨɥɢɱɟɫɬɜɭ 
ɮɢɡɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɪɨɜ ɰɟɥɟɜɨɣ ɜɵɱɢɫɥɢɬɟɥɶɧɨɣ ɫɢɫɬɟɦɵ ɩɥɸɫ ɨɞɢɧ ɚɝɟɧɬ-ɤɨɨɪɞɢɧɚɬɨɪ. 
ȼɡɚɢɦɨɞɟɣɫɬɜɢɟ ɦɟɠɞɭ ɚɝɟɧɬɚɦɢ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɫ ɩɨɦɨɳɶɸ ɩɟɪɟɞɚɱɢ ɫɨɨɛɳɟɧɢɣ, ɪɟɚɥɢɡɭɸɳɢɯ 
ɩɪɨɫɬɨɣ ɩɪɨɬɨɤɨɥ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ. ȼɡɚɢɦɨɞɟɣɫɬɜɢɟ ɚɝɟɧɬɨɜ ɫɢɫɬɟɦɵ ɜɪɟɦɟɧɢ ɜɵɩɨɥɧɟɧɢɹ 
ɩɪɟɞɫɬɚɜɥɟɧɨ ɧɚ ɪɢɫ. 5. 

ɋɢɫɬɟɦɚ ɩɨɫɬɪɨɟɧɚ ɩɨ ɫɯɟɦɟ «ɝɥɚɜɧɵɣ - ɩɨɞɱɢɧɟɧɧɵɣ». Ʉɨɨɪɞɢɧɚɬɨɪ ɹɜɥɹɟɬɫɹ ɝɥɚɜɧɵɦ 
ɩɪɨɰɟɫɫɨɦ, ɭɩɪɚɜɥɹɸɳɢɦ ɪɟɚɥɢɡɚɰɢɟɣ ɥɨɝɢɱɟɫɤɨɣ ɫɬɪɭɤɬɭɪɵ ɩɚɪɚɥɥɟɥɶɧɨɝɨ ɚɥɝɨɪɢɬɦɚ. Ɉɧ 
ɫɨɞɟɪɠɢɬ ɨɱɟɪɟɞɶ ɞɟɫɤɪɢɩɬɨɪɨɜ ɨɛɪɚɛɚɬɵɜɚɟɦɵɯ ɨɛɴɟɤɬɨɜ. Ʉɚɠɞɵɣ ɞɟɫɤɪɢɩɬɨɪ ɨɩɪɟɞɟɥɹɟɬ ɬɢɩ 
ɨɛɴɟɤɬɚ ɢ ɬɟɤɭɳɭɸ ɨɩɟɪɚɰɢɸ, ɤɨɬɨɪɚɹ ɞɨɥɠɧɚ ɛɵɬɶ ɜɵɩɨɥɧɟɧɚ. Ⱦɥɹ ɤɚɠɞɨɣ ɨɩɟɪɚɰɢɢ ɫɨɡɞɚɟɬɫɹ 
ɫɨɛɫɬɜɟɧɧɵɣ ɞɟɫɤɪɢɩɬɨɪ. Ɉɱɟɪɟɞɶ ɞɟɫɤɪɢɩɬɨɪɨɜ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɦɧɨɠɟɫɬɜɨ ɨɩɟɪɚɰɢɣ, 
ɤɨɬɨɪɵɟ ɝɨɬɨɜɵ ɤ ɜɵɩɨɥɧɟɧɢɸ. Ɉɫɧɨɜɧɚɹ ɡɚɞɚɱɚ ɤɨɨɪɞɢɧɚɬɨɪɚ ɫɨɫɬɨɢɬ ɜ ɩɟɪɟɞɚɱɟ ɞɟɫɤɪɢɩɬɨɪɨɜ 
ɨɩɟɪɚɰɢɣ ɫɜɨɛɨɞɧɵɦ ɢɫɩɨɥɧɢɬɟɥɹɦ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɨɬɨɛɪɚɠɟɧɢɟɦ ɨɩɟɪɚɰɢɣ ɝɪɚɮɚ ɧɚ ɬɨɩɨɥɨɝɢɸ 
ɫɢɫɬɟɦɵ. Ʉɪɨɦɟ ɬɨɝɨ, ɤɨɨɪɞɢɧɚɬɨɪ ɫɥɟɞɢɬ ɡɚ ɡɚɜɟɪɲɟɧɢɟɦ ɨɩɟɪɚɰɢɣ ɢ ɩɨɦɟɳɚɟɬ ɜ ɨɱɟɪɟɞɶ ɧɨɜɵɟ 
ɞɟɫɤɪɢɩɬɨɪɵ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɨɩɨɥɨɝɢɟɣ ɝɪɚɮɚ ɩɪɢɥɨɠɟɧɢɹ. 

 



Кɨɨɪɞɢɧɚɬɨɪ

Иɫɩɨɥɧɢɬɟɥɶ1

Иɫɩɨɥɧɢɬɟɥɶ2

ИɫɩɨɥɧɢɬɟɥɶN

ɉɨɫɬɪɨɟɧɢɟ 
ɪɚɫɩɢɫɚɧɢɹ

Ɉɱɟɪɟɞɶ ɞɟɫɤɪɢɩɬɨɪɨɜ

ɏɪɚɧɢɥɢщɟ

Ȼɢɛɥɢɨɬɟɤɚ 
ɮɭɧɤɰɢɣ

 
Ɋɢɫ. 5. Ⱥɪɯɢɬɟɤɬɭɪɚ ɫɢɫɬɟɦɵ ɜɪɟɦɟɧɢ ɜɵɩɨɥɧɟɧɢɹ. 

 
Ⱥɝɟɧɬɵ-ɢɫɩɨɥɧɢɬɟɥɢ ɹɜɥɹɸɬɫɹ ɚɛɫɬɪɚɤɰɢɟɣ ɮɢɡɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɪɨɜ ɫɢɫɬɟɦɵ. ɂɯ ɨɫɧɨɜɧɚɹ 

ɡɚɞɚɱɚ – ɜɵɩɨɥɧɟɧɢɟ ɜɵɱɢɫɥɢɬɟɥɶɧɵɯ ɝɪɚɧɭɥ, ɤɨɬɨɪɵɟ ɩɟɪɟɞɚɸɬɫɹ ɤɨɨɪɞɢɧɚɬɨɪɨɦ. ɂɫɩɨɥɧɢɬɟɥɢ 
ɜɡɚɢɦɨɞɟɣɫɬɜɭɸɬ ɫ ɛɢɛɥɢɨɬɟɤɨɣ ɝɪɚɧɭɥ, ɡɚɝɪɭɠɚɹ ɬɪɟɛɭɟɦɵɟ ɝɪɚɧɭɥɵ ɢ ɜɵɩɨɥɧɹɹ ɢɯ ɧɚ 
ɩɨɞɱɢɧɟɧɧɨɦ ɩɪɨɰɟɫɫɨɪɟ. ȼɡɚɢɦɨɞɟɣɫɬɜɢɟ ɦɟɠɞɭ ɚɝɟɧɬɚɦɢ ɩɪɨɢɫɯɨɞɢɬ ɱɟɪɟɡ ɦɟɯɚɧɢɡɦɵ 
ɪɚɡɞɟɥɹɟɦɨɣ ɩɚɦɹɬɢ, ɩɪɟɞɫɬɚɜɥɟɧɧɵɟ ɢɧɬɟɪɮɟɣɫɨɦ ɯɪɚɧɢɥɢɳɚ. ɉɨɫɥɟ ɡɚɜɟɪɲɟɧɢɹ ɨɩɟɪɚɰɢɢ 
ɢɫɩɨɥɧɢɬɟɥɶ ɩɨɫɵɥɚɟɬ ɫɨɨɛɳɟɧɢɟ ɤɨɨɪɞɢɧɚɬɨɪɭ, ɤɨɬɨɪɵɣ ɨɬɦɟɱɚɟɬ ɦɨɦɟɧɬ ɝɨɬɨɜɧɨɫɬɢ 
ɪɟɡɭɥɶɬɚɬɨɜ ɨɩɟɪɚɰɢɢ ɞɥɹ ɞɚɥɶɧɟɣɲɟɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɹ.  

ɉɪɢ ɨɛɪɚɛɨɬɤɟ ɫɬɨɯɚɫɬɢɱɟɫɤɢɯ ɩɨɬɨɤɨɜ ɞɚɧɧɵɯ ɱɚɫɬɨ ɜɨɡɧɢɤɚɟɬ ɫɢɬɭɚɰɢɹ, ɤɨɝɞɚ 
ɮɢɤɫɢɪɨɜɚɧɧɨɟ ɨɬɨɛɪɚɠɟɧɢɟ ɨɩɟɪɚɰɢɣ ɧɚ ɬɨɩɨɥɨɝɢɸ ɜɵɱɢɫɥɢɬɟɥɶɧɨɣ ɫɢɫɬɟɦɵ ɧɟ ɨɛɟɫɩɟɱɢɜɚɟɬ 
ɦɚɤɫɢɦɚɥɶɧɨɣ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ. ȼ ɷɬɨɦ ɫɥɭɱɚɟ ɤɨɧɮɢɝɭɪɚɰɢɹ ɩɪɢɥɨɠɟɧɢɹ ɞɨɥɠɧɚ ɢɡɦɟɧɹɬɶɫɹ 
ɫ ɭɱɟɬɨɦ ɢɡɦɟɧɢɜɲɢɯɫɹ ɭɫɥɨɜɢɣ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ. ɉɨɫɤɨɥɶɤɭ ɤɨɧɮɢɝɭɪɚɰɢɹ ɨɩɪɟɞɟɥɹɟɬɫɹ 
ɪɚɡɦɟɳɟɧɢɟɦ ɜɵɱɢɫɥɢɬɟɥɶɧɵɯ ɝɪɚɧɭɥ ɩɨ ɩɪɨɰɟɫɫɨɪɚɦ ɢ ɡɚɞɚɟɬɫɹ ɜɧɭɬɪɢ ɤɨɨɪɞɢɧɚɬɨɪɚ, ɬɨ 
ɪɟɤɨɧɮɢɝɭɪɚɰɢɹ ɩɪɢɥɨɠɟɧɢɹ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɩɟɪɟɦɟɳɟɧɢɢ ɧɟɤɨɬɨɪɵɯ ɝɪɚɧɭɥ ɧɚ ɞɪɭɝɢɟ 
ɩɪɨɰɟɫɫɨɪɵ. ȼ ɷɬɨɦ ɫɥɭɱɚɟ ɚɝɟɧɬ-ɤɨɨɪɞɢɧɚɬɨɪ ɩɪɟɫɥɟɞɭɟɬ ɰɟɥɶ ɭɜɟɥɢɱɟɧɢɹ ɫɤɨɪɨɫɬɢ ɨɛɪɚɛɨɬɤɢ 
ɩɨɬɨɤɚ ɨɛɴɟɤɬɨɜ ɢ ɫɥɟɞɢɬ ɡɚ ɟɟ ɢɡɦɟɧɟɧɢɟɦ. Ɋɟɲɟɧɢɟ ɨ ɪɟɤɨɧɮɢɝɭɪɚɰɢɢ ɩɪɢɧɢɦɚɟɬɫɹ ɩɨɫɥɟ 
ɫɧɢɠɟɧɢɹ ɫɤɨɪɨɫɬɢ ɧɚ ɨɩɪɟɞɟɥɟɧɧɭɸ ɜɟɥɢɱɢɧɭ Δs. ɉɪɢ ɪɟɤɨɧɮɢɝɭɪɚɰɢɢ ɤɨɨɪɞɢɧɚɬɨɪ 
ɪɭɤɨɜɨɞɫɬɜɭɟɬɫɹ ɢɧɮɨɪɦɚɰɢɟɣ, ɩɨɥɭɱɟɧɧɨɣ ɨɬ ɚɝɟɧɬɨɜ-ɢɫɩɨɥɧɢɬɟɥɟɣ.  

Ⱥɝɟɧɬ-ɤɨɨɪɞɢɧɚɬɨɪ ɫɨɞɟɪɠɢɬ ɚɥɝɨɪɢɬɦ ɞɢɧɚɦɢɱɟɫɤɨɝɨ ɭɩɪɚɜɥɟɧɢɹ ɤɨɧɮɢɝɭɪɚɰɢɟɣ 
ɩɚɪɚɥɥɟɥɶɧɨɝɨ ɩɪɢɥɨɠɟɧɢɹ. Эɬɨɬ ɚɥɝɨɪɢɬɦ ɩɨɞɤɥɸɱɚɟɬɫɹ ɤ ɚɝɟɧɬɭ ɱɟɪɟɡ ɫɩɟɰɢɚɥɶɧɵɣ ɢɧɬɟɪɮɟɣɫ 
ɞɢɫɩɟɬɱɟɪɚ ɢ ɨɫɭɳɟɫɬɜɥɹɟɬ ɩɟɪɟɪɚɫɩɪɟɞɟɥɟɧɢɟ ɨɩɟɪɚɰɢɣ ɩɨ ɩɪɨɰɟɫɫɨɪɚɦ. Ɇɵ ɢɫɩɨɥɶɡɭɟɦ 
ɦɨɞɢɮɢɰɢɪɨɜɚɧɧɵɣ ɚɥɝɨɪɢɬɦ ɜɢɪɬɭɚɥɶɧɨɣ ɚɫɫɨɰɢɚɬɢɜɧɨɣ ɫɟɬɢ, ɤɨɬɨɪɵɣ ɨɪɢɟɧɬɢɪɨɜɚɧ ɧɚ 
ɧɟɩɪɟɪɵɜɧɨɟ ɧɚɤɨɩɥɟɧɢɟ ɢɧɮɨɪɦɚɰɢɢ ɨ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɩɪɢɥɨɠɟɧɢɹ. ɂɡɦɟɧɟɧɢɟ ɪɚɫɩɢɫɚɧɢɹ 
ɨɫɧɨɜɚɧɨ ɧɚ ɢɧɮɨɪɦɚɰɢɢ, ɧɚɤɨɩɥɟɧɧɨɣ ɜ ɩɪɨɰɟɫɫɟ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ ɩɪɨɝɪɚɦɦɵ. ɉɨɫɥɟ 
ɪɟɤɨɧɮɢɝɭɪɚɰɢɢ ɤɨɨɪɞɢɧɚɬɨɪ ɢɫɩɨɥɶɡɭɟɬ ɧɨɜɭɸ ɫɯɟɦɭ ɩɟɪɟɞɚɱɢ ɞɟɫɤɪɢɩɬɨɪɨɜ ɨɩɟɪɚɰɢɣ ɫ ɭɱɟɬɨɦ 
ɢɡɦɟɧɢɜɲɟɝɨɫɹ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɨɩɟɪɚɰɢɣ ɩɨ ɩɪɨɰɟɫɫɨɪɚɦ.  

 

5. ɉɪɢɦɟɪ ɩɪɢɥɨɠɟɧɢɹ ɢ ɪɟɡɭɥɶɬɚɬɵ ɷɤɫɩɟɪɢɦɟɧɬɨɜ. 

Ⱦɥɹ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɛɭɞɟɦ ɢɫɩɨɥɶɡɨɜɚɬɶ ɬɨɩɨɥɨɝɢɱɟɫɤɭɸ ɫɬɪɭɤɬɭɪɭ ɫɥɟɞɭɸɳɟɝɨ ɜɢɞɚ (ɪɢɫ. 
6) - ɤɜɚɞɪɚɬ ɪɚɡɦɟɪɨɦ 20*20 ɦɤɦ. ɑɟɪɧɵɦ ɰɜɟɬɨɦ ɨɛɨɡɧɚɱɟɧɚ ɩɪɨɷɤɫɩɨɧɢɪɨɜɚɧɧɚɹ ɱɚɫɬɶ, ɧɚ 
ɤɨɬɨɪɨɣ ɪɚɫɩɨɥɚɝɚɟɬɫɹ ɞɟɮɟɤɬ ɜɢɞɚ ɩɪɨɤɨɥ. Ɏɨɬɨɪɟɡɢɫɬ UV 210 SСТpХОв (ɩɨɡɢɬɢɜɧɵɣ, λ  = 248 ɧɦ). 
ɉɚɪɚɦɟɬɪɵ ɩɪɨɰɟɫɫɚ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɪɢɫ. 7. Ɋɟɡɭɥɶɬɚɬɵ ɩɪɨɰɟɫɫɚ ɦɨɞɟɥɢɪɨɜɚɧɢɹ 
ɞɥɹ ɬɨɩɨɥɨɝɢɱɟɫɤɨɣ ɫɬɪɭɤɬɭɪɵ, ɩɨɤɚɡɚɧɧɨɣ ɧɚ ɪɢɫ.6, ɩɪɢɜɟɞɟɧɵ ɧɚ ɪɢɫ.8. ɇɚ ɧɟɦ ɩɨɤɚɡɚɧɨ 
ɬɟɯɦɟɪɧɨɟ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɢɧɬɟɧɫɢɜɧɨɫɬɢ ɢɡɥɭɱɟɧɢɹ ɧɚ ɩɨɜɟɪɯɧɨɫɬɢ ɮɨɬɨɪɟɡɢɫɬɚ ɢ ɜ ɮɨɬɨɪɟɡɢɫɬɟ, 
ɚ ɬɚɤɠɟ ɩɨɩɟɪɟɱɧɨɟ ɫɟɱɟɧɢɟ, ɩɪɨɜɟɞɟɧɧɨɟ ɩɨɫɟɪɟɞɢɧɟ ɬɨɩɨɥɨɝɢɱɟɫɤɨɣ ɫɬɪɭɤɬɭɪɵ. Ɉɫɶ ɏ – 
ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɰɟɧɬɪɚɥɶɧɨɣ ɬɨɱɤɢ ɨɛɴɟɤɬɚ, ɨɫɶ В – ɡɧɚɱɟɧɢɟ ɢɧɬɟɧɫɢɜɧɨɫɬɢ ɢɡɥɭɱɟɧɢɹ. 

 



 
Ɋɢɫ. 6. ɉɪɢɦɟɪ ɬɨɩɨɥɨɝɢɱɟɫɤɨɣ ɫɬɪɭɤɬɭɪɵ ɞɥɹ ɬɟɫɬɢɪɨɜɚɧɢɹ 

 

 
Ɋɢɫ. 7. ɉɚɪɚɦɟɬɪɵ ɩɪɨɰɟɫɫɚ ɦɨɞɟɥɢɪɨɜɚɧɢɹ  

 
ɉɪɨɜɟɪɤɚ ɪɟɡɭɥɶɬɚɬɚ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ ɪɚɡɪɚɛɨɬɚɧɧɨɝɨ ɉɄ ɆɉɎ ɩɪɨɜɨɞɢɥɚɫɶ ɩɭɬɟɦ 

ɫɪɚɜɧɟɧɢɹ ɫ ɪɟɡɭɥɶɬɚɬɚɦɢ ɪɚɛɨɬɵ ɩɪɨɝɪɚɦɦɵ SIGMA C ɧɚ ɢɡɨɛɪɚɠɟɧɢɹɯ ɬɨɩɨɥɨɝɢɢ ɨɪɢɝɢɧɚɥɚ 
ɫɨɞɟɪɠɚɳɟɝɨ ɞɟɮɟɤɬɵ ɫɬɚɧɞɚɪɬɚ SEMI-P22-0699. Ⱦɟɮɟɤɬɵ ɩɨɥɭɱɟɧɵ ɧɚ ɭɫɬɚɧɨɜɤɟ 
ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɤɨɧɬɪɨɥɹ ЭɆ-6329. Ɋɟɡɭɥɶɬɚɬɵ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɫɨɜɩɚɥɢ, ɚ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɉɄ 
ɆɉɎ ɮɭɧɤɰɢɨɧɢɪɭɟɬ ɩɪɚɜɢɥɶɧɨ. 

ɉɪɢ ɢɫɫɥɟɞɨɜɚɧɢɢ ɩɚɪɚɥɥɟɥɶɧɨɝɨ ɩɪɢɥɨɠɟɧɢɹ ɛɵɥɢ ɩɪɨɜɟɞɟɧɵ ɷɤɫɩɟɪɢɦɟɧɬɵ ɩɨ ɢɡɦɟɪɟɧɢɸ 
ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɤɨɥɢɱɟɫɬɜɚ ɢɫɩɨɥɶɡɨɜɚɧɧɵɯ ɩɪɨɰɟɫɫɨɪɨɜ, ɚ ɬɚɤɠɟ ɜ 
ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɢɫɯɨɞɧɵɯ ɞɚɧɧɵɯ (ɪɚɡɦɟɪɚ ɢɫɫɥɟɞɭɟɦɨɝɨ ɮɨɬɨɲɚɛɥɨɧɚ). 

ɉɟɪɜɚɹ ɝɪɭɩɩɚ ɷɤɫɩɟɪɢɦɟɧɬɨɜ ɩɨɤɚɡɵɜɚɟɬ ɡɚɜɢɫɢɦɨɫɬɶ ɫɤɨɪɨɫɬɢ ɨɛɪɚɛɨɬɤɢ 50 ɨɛɴɟɤɬɨɜ 
ɞɚɧɧɵɯ ɨɬ ɤɨɥɢɱɟɫɬɜɚ ɩɪɨɰɟɫɫɨɪɨɜ, ɜɵɞɟɥɟɧɧɵɯ ɞɥɹ ɡɚɩɭɫɤɚ ɩɪɢɥɨɠɟɧɢɹ. 

 
Ɍɚɛɥɢɰɚ 1. ȼɪɟɦɹ ɜɵɱɢɫɥɟɧɢɹ ɞɥɹ ɪɚɡɧɨɝɨ ɤɨɥɢɱɟɫɬɜɚ ɩɪɨɰɟɫɫɨɪɨɜ 
Ʉɨɥɢɱɟɫɬɜ
ɨ ɨɛɴɟɤɬɨɜ 

Ʉɨɥɢɱɟɫɬɜɨ ɩɪɨɰɟɫɫɨɪɨɜ 

1 2 3 4 
50 77,8 44,67 41,63 24,48 
100 154,92 89,23 83,19 49,51 
200 310,11 178,47 166,29 101,42 

 



Ʉɚɤ ɜɢɞɧɨ ɢɡ ɪɟɡɭɥɶɬɚɬɨɜ, ɨɛɳɟɟ ɭɫɤɨɪɟɧɢɟ ɨɛɪɚɛɨɬɤɢ ɫɨɫɬɚɜɥɹɟɬ ɩɪɢɦɟɪɧɨ 3 ɪɚɡɚ ɞɥɹ 
ɫɥɭɱɚɹ 4 ɩɪɨɰɟɫɫɨɪɨɜ. Эɬɨɬ ɪɟɡɭɥɶɬɚɬ ɨɛɭɫɥɨɜɥɟɧ ɬɟɦ, ɱɬɨ ɩɚɪɚɥɥɟɥɶɧɨɟ ɩɪɢɥɨɠɟɧɢɟ ɢɦɟɟɬ 
ɧɟɥɢɧɟɣɧɭɸ ɫɬɪɭɤɬɭɪɭ ɫ ɪɚɡɥɢɱɧɨɣ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶɸ ɨɩɟɪɚɰɢɣ, ɩɨɷɬɨɦɭ ɟɝɨ ɩɚɪɚɥɥɟɥɢɡɦ 
ɬɚɤɠɟ ɧɟɥɢɧɟɟɧ. Ɍɟɦ ɧɟ ɦɟɧɟɟ, ɩɨɥɭɱɟɧɧɨɟ ɭɫɤɨɪɟɧɢɟ ɩɨɡɜɨɥɹɟɬ ɫɭɳɟɫɬɜɟɧɧɨ ɩɨɜɵɫɢɬɶ ɫɤɨɪɨɫɬɶ 
ɨɛɪɚɛɨɬɤɢ ɮɨɬɨɲɚɛɥɨɧɨɜ. 

 

  
ɚ) 

 
ɛ) 

 
ɜ) 

Ɋɢɫ.8. Ɋɟɡɭɥɶɬɚɬɵ ɦɨɞɟɥɢɪɨɜɚɧɢɹ: ɚ) ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɢɧɬɟɧɫɢɜɧɨɫɬɢ ɢɡɥɭɱɟɧɢɹ ɧɚ ɩɨɜɟɪɯɧɨɫɬɢ 
ɮɨɬɨɪɟɡɢɫɬɚ - «ɜɨɡɞɭɲɧɨɟ» ɢɡɨɛɪɚɠɟɧɢɟ; ɛ)-ɜ) ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɢɧɬɟɧɫɢɜɧɨɫɬɢ ɢɡɥɭɱɟɧɢɹ ɜ ɫɥɨɟ 

ɮɨɬɨɪɟɡɢɫɬɚ: ɩɪɨɲɟɞɲɚɹ ɢɧɬɟɧɫɢɜɧɨɫɬɶ, ɧɚɱɚɥɨ ɷɤɫɩɨɡɢɰɢɢ ɢ  ɩɨɝɥɨɳɟɧɧɚɹ ɢɧɬɟɧɫɢɜɧɨɫɬɶ, ɤɨɧɟɰ 
ɷɤɫɩɨɡɢɰɢɢ 

 



ȼɬɨɪɚɹ ɝɪɭɩɩɚ ɷɤɫɩɟɪɢɦɟɧɬɨɜ ɩɨɤɚɡɵɜɚɟɬ ɡɚɜɢɫɢɦɨɫɬɶ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɩɚɪɚɥɥɟɥɶɧɨɝɨ 
ɩɪɢɥɨɠɟɧɢɹ ɨɬ ɪɚɡɦɟɪɚ ɜɯɨɞɧɵɯ ɞɚɧɧɵɯ (ɤɨɥɢɱɟɫɬɜɨ ɨɛɪɚɛɚɬɵɜɚɟɦɵɯ ɨɛɴɟɤɬɨɜ ɮɢɤɫɢɪɨɜɚɧɨ ɢ 
ɪɚɜɧɨ 100, ɤɨɥɢɱɟɫɬɜɨ ɩɪɨɰɟɫɫɨɪɨɜ 4). 

 
Ɍɚɛɥɢɰɚ 2. ȼɪɟɦɹ ɜɵɱɢɫɥɟɧɢɹ ɞɥɹ ɪɚɡɥɢɱɧɵɯ ɜɯɨɞɧɵɯ ɞɚɧɧɵɯ 

Ʉɨɥɢɱɟɫɬɜɨ 
ɨɛɴɟɤɬɨɜ 

Ʉɨɥɢɱɟɫɬɜɨ ɬɨɱɟɤ ɡɪɚɱɤɚ 

50 100 200 
100 49,51 156,36 534.56 

 
ɋɭɞɹ ɩɨ ɪɟɡɭɥɶɬɚɬɚɦ, ɚɥɝɨɪɢɬɦ ɩɨɤɚɡɵɜɚɟɬ ɩɪɚɤɬɢɱɟɫɤɢ ɥɢɧɟɣɧɭɸ ɦɚɫɲɬɚɛɢɪɭɟɦɨɫɬɶ. ɉɪɢ 

ɭɜɟɥɢɱɟɧɢɢ ɤɨɥɢɱɟɫɬɜɚ ɬɨɱɟɤ ɡɪɚɱɤɚ ɜ 2 ɪɚɡɚ ɩɨ ɤɨɨɪɞɢɧɚɬɚɦ X ɢ Y ɨɛɴɟɦ ɞɚɧɧɵɯ ɞɥɹ ɨɛɪɚɛɨɬɤɢ 
ɭɜɟɥɢɱɢɜɚɟɬɫɹ ɜ 4 ɪɚɡɚ. ɉɪɢ ɷɬɨɦ ɜɪɟɦɹ ɨɛɪɚɛɨɬɤɢ ɜɨɡɪɚɫɬɚɟɬ ɜ 3,16 ɪɚɡɚ ɞɥɹ 100 ɬɨɱɟɤ, ɢ ɜ 3,42 
ɪɚɡɚ ɞɥɹ 200 ɬɨɱɟɤ (ɨɬɧɨɫɢɬɟɥɶɧɨ ɜɪɟɦɟɧɢ ɞɥɹ 100 ɬɨɱɟɤ). Эɬɨ ɫɜɢɞɟɬɟɥɶɫɬɜɭɟɬ ɨ ɯɨɪɨɲɟɣ 
ɦɚɫɲɬɚɛɢɪɭɟɦɨɫɬɢ ɚɥɝɨɪɢɬɦɚ, ɩɨɫɤɨɥɶɤɭ ɜɪɟɦɹ ɪɚɛɨɬɵ ɩɪɚɤɬɢɱɟɫɤɢ ɥɢɧɟɣɧɨ ɡɚɜɢɫɢɬ ɨɬ 
ɩɨɫɬɭɩɚɸɳɟɝɨ ɨɛɴɟɦɚ ɞɚɧɧɵɯ. 

Ɋɟɡɭɥɶɬɚɬɵ ɷɤɫɩɟɪɢɦɟɧɬɨɜ ɩɨ ɬɟɫɬɢɪɨɜɚɧɢɸ ɫɰɟɧɚɪɢɹ ɪɚɫɱɟɬɚ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɜɨɡɞɭɲɧɨɝɨ 
ɢɡɨɛɪɚɠɟɧɢɹ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 3 (ɜɪɟɦɹ ɨɛɪɚɛɨɬɤɢ ɩɨɬɨɤɚ ɨɛɴɟɤɬɨɜ ɜ ɫɟɤɭɧɞɚɯ). 

 
Ɍɚɛɥɢɰɚ 3. Ɋɚɫɱɟɬ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɜɨɡɞɭɲɧɨɝɨ ɢɡɨɛɪɚɠɟɧɢɹ 

Ʉɨɥɢɱɟɫɬɜɨ 
ɨɛɴɟɤɬɨɜ 

Ʉɨɥɢɱɟɫɬɜɨ ɩɪɨɰɟɫɫɨɪɨɜ 
1 2 3 4 

20 223.206 168.795 178.342 187.471 
50 566.994 427.355 442.9 461.272 
100 1150.89 865.339 880.74 902.452 

 
ɂɡ ɪɟɡɭɥɶɬɚɬɨɜ ɜɢɞɧɨ, ɱɬɨ ɨɩɬɢɦɚɥɶɧɵɦ ɹɜɥɹɟɬɫɹ ɜɪɟɦɹ ɪɚɛɨɬɵ ɧɚ 2 ɩɪɨɰɟɫɫɨɪɚɯ. Ɉɱɟɜɢɞɧɨ, 

ɷɬɨ ɫɜɹɡɚɧɨ ɫ ɛɨɥɶɲɢɦɢ ɨɛɴɟɦɚɦɢ ɤɨɦɦɭɧɢɤɚɰɢɣ ɦɟɠɞɭ ɡɚɞɚɱɚɦɢ. ȼ ɷɬɨɦ ɫɥɭɱɚɟ ɞɥɹ ɛɵɫɬɪɨɝɨ 
ɞɨɫɬɭɩɚ ɤ ɞɚɧɧɵɦ ɬɪɟɛɭɟɬɫɹ ɜɵɫɨɤɚɹ ɫɬɟɩɟɧɶ ɢɯ ɥɨɤɚɥɶɧɨɫɬɢ. 

ɋɰɟɧɚɪɢɣ ɩɪɨɬɟɫɬɢɪɨɜɚɧ ɧɚ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ 20 ɢɡɨɛɪɚɠɟɧɢɣ, ɩɪɢ ɷɬɨɦ ɩɨɥɭɱɟɧɵ 
ɫɥɟɞɭɸɳɢɟ ɪɟɡɭɥɶɬɚɬɵ ɜɪɟɦɟɧɢ ɜɵɩɨɥɧɟɧɢɹ (ɬɚɛɥɢɰɚ 4). 

 
Ɍɚɛɥɢɰɚ 4. Ɋɟɡɭɥɶɬɚɬɵ ɬɟɫɬɢɪɨɜɚɧɢɹ ɫɰɟɧɚɪɢɹ ɩɨɫɬɪɨɟɧɢɹ ɢɡɨɛɪɚɠɟɧɢɹ ɜ ɮɨɬɨɪɟɡɢɫɬɟ 

Ʉɨɥɢɱɟɫɬɜɨ 
ɢɡɨɛɪɚɠɟɧɢɣ 

Ʉɨɥɢɱɟɫɬɜɨ ɩɪɨɰɟɫɫɨɪɨɜ 
1 2 3 4 

20 621,35 320,231 263,04 204,36 
 
Ɋɟɡɭɥɶɬɚɬɵ ɫɜɢɞɟɬɟɥɶɫɬɜɭɸɬ ɨ ɜɵɫɨɤɨɣ ɫɬɟɩɟɧɢ ɩɚɪɚɥɥɟɥɢɡɦɚ ɫɰɟɧɚɪɢɹ, ɩɨɡɜɨɥɹɸɳɟɣ 

ɞɨɫɬɢɱɶ ɫɭɳɟɫɬɜɟɧɧɨɝɨ ɭɫɤɨɪɟɧɢɹ ɨɛɪɚɛɨɬɤɢ ɞɚɠɟ ɞɥɹ ɨɬɧɨɫɢɬɟɥɶɧɨ ɤɨɪɨɬɤɢɯ ɩɨɬɨɤɨɜ 
ɦɨɞɟɥɢɪɭɟɦɵɯ ɢɡɨɛɪɚɠɟɧɢɣ. 

Ⱦɥɹ ɨɰɟɧɤɢ ɪɚɡɪɚɛɨɬɚɧɧɨɣ ɩɥɚɬɮɨɪɦɵ ɨɪɝɚɧɢɡɚɰɢɢ ɩɚɪɚɥɥɟɥɶɧɵɯ ɜɵɱɢɫɥɟɧɢɣ ɛɵɥɢ 
ɩɪɨɜɟɞɟɧɵ ɞɜɟ ɫɟɪɢɢ ɷɤɫɩɟɪɢɦɟɧɬɨɜ: ɞɥɹ ɞɟɬɟɪɦɢɧɢɪɨɜɚɧɧɵɯ ɩɨɬɨɤɨɜ, ɢɦɟɸɳɢɯ ɮɢɤɫɢɪɨɜɚɧɧɨɟ 
ɤɨɥɢɱɟɫɬɜɨ ɨɛɴɟɤɬɨɜ ɫ ɨɩɪɟɞɟɥɟɧɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶɸ ɬɢɩɨɜ ɢ ɞɥɹ ɫɬɨɯɚɫɬɢɱɟɫɤɢɯ ɩɨɬɨɤɨɜ, 
ɤɨɝɞɚ ɢɫɯɨɞɧɵɟ ɨɛɴɟɤɬɵ ɢ ɢɯ ɬɢɩɵ ɝɟɧɟɪɢɪɨɜɚɥɢɫɶ ɫɥɭɱɚɣɧɵɦ ɨɛɪɚɡɨɦ. Эɤɫɩɟɪɢɦɟɧɬɵ ɩɪɨɜɟɞɟɧɵ 
ɧɚ ɫɭɩɟɪɤɨɦɩɶɸɬɟɪɟ ɋɄɂɎ K-500, ɧɚɯɨɞɹɳɟɦɫɹ ɜ Ɉɂɉɂ ɇȺɇ Ȼɟɥɚɪɭɫɢ Д26]. 

Эɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɟ ɩɨɬɨɤɢ ɞɚɧɧɵɯ ɢɦɟɥɢ ɧɟɪɟɝɭɥɹɪɧɭɸ ɫɬɪɭɤɬɭɪɭ ɢ ɝɟɧɟɪɢɪɨɜɚɥɢɫɶ 
ɫɥɭɱɚɣɧɵɦ ɨɛɪɚɡɨɦ. Ɋɢɫ. 9 ɫɨɞɟɪɠɢɬ ɪɟɡɭɥɶɬɚɬɵ ɫɬɚɬɢɱɟɫɤɨɣ ɨɩɬɢɦɢɡɚɰɢɢ ɞɥɹ 
ɞɟɬɟɪɦɢɧɢɪɨɜɚɧɧɵɯ ɩɨɬɨɤɨɜ, ɩɪɟɞɫɬɚɜɥɟɧɧɵɟ ɜ ɜɢɞɟ ɫɪɚɜɧɟɧɢɹ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɢ ɨɛɪɚɛɨɬɤɢ 
ɩɨɬɨɤɨɜ ɪɚɫɩɢɫɚɧɢɹɦɢ, ɩɨɥɭɱɟɧɧɵɦɢ ɚɥɝɨɪɢɬɦɚɦɢ ɤɥɚɫɫɢɱɟɫɤɨɝɨ ȽȺ ɢ ȼȺɋ. ɇɚ ɞɢɚɝɪɚɦɦɟ 
ɭɤɚɡɚɧɵ ɪɟɡɭɥɶɬɚɬɵ ɞɥɹ ɪɚɡɥɢɱɧɨɝɨ ɤɨɥɢɱɟɫɬɜɚ ɩɪɨɰɟɫɫɨɪɨɜ (ɫɨɤɪɚɳɟɧɢɟ ɩɪ.), ɭɱɚɫɬɜɨɜɚɜɲɢɯ ɜ 
ɨɛɪɚɛɨɬɤɟ.  

ȼɨ ɜɬɨɪɨɣ ɫɟɪɢɢ ɷɤɫɩɟɪɢɦɟɧɬɨɜ ɞɥɹ ɫɬɨɯɚɫɬɢɱɟɫɤɢɯ ɩɨɬɨɤɨɜ ɢɫɩɨɥɶɡɨɜɚɥɢɫɶ ɩɨɥɭɱɟɧɧɵɟ ɜ 
ɩɟɪɜɨɣ ɫɟɪɢɢ ɨɩɬɢɦɚɥɶɧɵɟ ɫɬɚɬɢɱɟɫɤɢɟ ɪɚɫɩɢɫɚɧɢɹ, ɤɨɬɨɪɵɟ ɫɪɚɜɧɢɜɚɥɢɫɶ ɫ ɪɚɫɩɢɫɚɧɢɹɦɢ, 
ɪɟɚɥɢɡɨɜɚɧɧɵɦɢ ɞɢɧɚɦɢɱɟɫɤɢ ɢɡɦɟɧɹɟɦɨɣ ɤɨɧɮɢɝɭɪɚɰɢɟɣ ɩɪɢɥɨɠɟɧɢɹ. Ɋɢɫ. 10 ɫɨɞɟɪɠɢɬ 
ɪɟɡɭɥɶɬɚɬɵ ɨɩɬɢɦɢɡɚɰɢɢ, ɩɨɤɚɡɵɜɚɸɳɢɟ ɢɡɦɟɧɟɧɢɟ ɜɪɟɦɟɧɢ ɨɛɪɚɛɨɬɤɢ ɞɥɹ ɫɬɚɬɢɱɟɫɤɨɝɨ (ɋ) ɢ 
ɞɢɧɚɦɢɱɟɫɤɨɝɨ (Ⱦ) ɚɥɝɨɪɢɬɦɚ ȼȺɋ. 
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Ɋɢɫ. 10. ɍɥɭɱɲɟɧɢɟ ɩɨɤɚɡɚɬɟɥɟɣ ɞɥɹ ɞɢɧɚɦɢɱɟɫɤɨɣ ɨɩɬɢɦɢɡɚɰɢɢ 

Ɋɟɡɭɥɶɬɚɬɵ ɩɟɪɜɨɣ ɫɟɪɢɢ ɷɤɫɩɟɪɢɦɟɧɬɨɜ ɫɜɢɞɟɬɟɥɶɫɬɜɭɸɬ ɨ ɬɨɦ, ɱɬɨ ɚɥɝɨɪɢɬɦ ɜɢɪɬɭɚɥɶɧɨɣ 
ɫɟɬɢ ɧɚɯɨɞɢɬ ɥɭɱɲɢɟ ɪɚɫɩɢɫɚɧɢɹ, ɩɪɢ ɷɬɨɦ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɚɥɝɨɪɢɬɦɚ ɜɨɡɪɚɫɬɚɟɬ ɫ 
ɭɜɟɥɢɱɟɧɢɟɦ ɩɪɨɫɬɪɚɧɫɬɜɚ ɩɨɢɫɤɚ. Ⱥɥɝɨɪɢɬɦ ɜɢɪɬɭɚɥɶɧɨɣ ɫɟɬɢ ɢɦɟɟɬ ɦɟɧɶɲɭɸ ɜɵɱɢɫɥɢɬɟɥɶɧɭɸ 
ɫɥɨɠɧɨɫɬɶ ɢ ɧɚɯɨɞɢɬ ɪɟɲɟɧɢɹ ɛɵɫɬɪɟɟ, ɱɟɦ ɤɥɚɫɫɢɱɟɫɤɢɣ ȽȺ. 

Ɋɟɡɭɥɶɬɚɬɵ ɜɬɨɪɨɣ ɫɟɪɢɢ ɷɤɫɩɟɪɢɦɟɧɬɨɜ ɩɨɤɚɡɵɜɚɸɬ, ɱɬɨ ɚɥɝɨɪɢɬɦ ɜɢɪɬɭɚɥɶɧɨɣ ɫɟɬɢ, 
ɭɩɪɚɜɥɹɹ ɫɢɫɬɟɦɨɣ ɞɢɧɚɦɢɱɟɫɤɨɣ ɨɩɬɢɦɢɡɚɰɢɢ, ɫɭɳɟɫɬɜɟɧɧɨ ɭɥɭɱɲɚɟɬ ɩɨɤɚɡɚɬɟɥɢ 
ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɜ ɫɥɭɱɚɟ ɨɛɪɚɛɨɬɤɢ ɫɬɨɯɚɫɬɢɱɟɫɤɢɯ ɩɨɬɨɤɨɜ ɢɡɨɛɪɚɠɟɧɢɣ. 

 
Ɂɚɤɥɸɱɟɧɢɟ 

Ɋɟɚɥɢɡɚɰɢɹ ɩɚɪɚɥɥɟɥɶɧɵɯ ɩɪɢɥɨɠɟɧɢɣ ɜ ɪɚɦɤɚɯ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɯ ɤɨɦɩɨɧɟɧɬɧɵɯ 
ɚɪɯɢɬɟɤɬɭɪ ɞɚɟɬ ɜɨɡɦɨɠɧɨɫɬɶ ɩɨɥɶɡɨɜɚɬɟɥɹɦ ɫɭɳɟɫɬɜɟɧɧɨ ɭɫɤɨɪɢɬɶ ɩɪɨɰɟɫɫɵ ɫɨɡɞɚɧɢɹ, ɚɧɚɥɢɡɚ ɢ 
ɨɩɬɢɦɢɡɚɰɢɢ ɩɪɨɝɪɚɦɦ. Ⱥɪɯɢɬɟɤɬɭɪɚ ɫɪɟɞɫɬɜ ɨɛɪɚɛɨɬɤɢ ɩɨɬɨɤɨɜ ɞɚɧɧɵɯ, ɨɫɧɨɜɚɧɧɚɹ ɧɚ 
ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɦɧɨɝɨɚɝɟɧɬɧɵɯ ɫɢɫɬɟɦ, ɦɨɠɟɬ ɛɵɬɶ ɥɟɝɤɨ ɚɞɚɩɬɢɪɨɜɚɧɚ ɞɥɹ ɦɧɨɝɢɯ ɩɪɢɥɨɠɟɧɢɣ, 
ɩɪɟɞɩɨɥɚɝɚɸɳɢɯ ɩɚɪɚɥɥɟɥɶɧɭɸ ɨɛɪɚɛɨɬɤɭ. ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɤɨɦɩɨɧɟɧɬɧɨɝɨ ɩɨɞɯɨɞɚ ɨɩɪɟɞɟɥɹɟɬ 
ɝɢɛɤɭɸ ɫɬɪɭɤɬɭɪɭ ɩɚɪɚɥɥɟɥɶɧɨɝɨ ɩɪɢɥɨɠɟɧɢɹ, ɩɨɡɜɨɥɹɸɳɭɸ ɚɞɚɩɬɢɪɨɜɚɬɶ ɜɵɱɢɫɥɢɬɟɥɶɧɵɣ 
ɩɪɨɰɟɫɫ ɤ ɭɫɥɨɜɢɹɦ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ. ɋɪɟɞɫɬɜɚ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɥɟɝɤɨ ɪɚɫɲɢɪɹɸɬɫɹ ɧɨɜɵɦɢ 
ɨɩɟɪɚɰɢɹɦɢ, ɚɥɝɨɪɢɬɦɚɦɢ ɢ ɬɢɩɚɦɢ ɞɚɧɧɵɯ ɞɥɹ ɪɟɚɥɢɡɚɰɢɢ ɩɪɢɥɨɠɟɧɢɢ ɨɛɪɚɛɨɬɤɢ 
ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ ɩɨɬɨɤɨɜ ɢɡ ɪɚɡɥɢɱɧɵɯ ɩɪɟɞɦɟɬɧɵɯ ɨɛɥɚɫɬɟɣ.  
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