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Ⱥɧɧɨɬɚɰɢɹ. ȼ ɫɬɚɬɶɟ ɜɵɩɨɥɧɟɧ ɨɛɡɨɪ ɫɭɳɟɫɬɜɭɸɳɢɯ ɋȺɉɊ 

ɫɢɫɬɟɦ ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɹ ɠɢɥɵɯ ɞɨɦɨɜ. ɉɪɢɜɟɞɟɧɚ ɦɟɬɨɞɢɤɚ 
ɜɵɛɨɪɚ ɫɟɱɟɧɢɣ ɩɪɨɜɨɞɧɢɤɨɜ. ɇɚ ɨɫɧɨɜɟ ɦɟɬɨɞɢɤɢ ɪɚɡɪɚɛɨɬɚɧ 
ɚɥɝɨɪɢɬɦ ɢ ɨɫɭɳɟɫɬɜɥɟɧɚ ɟɝɨ ɩɪɨɝɪɚɦɦɧɚɹ ɪɟɚɥɢɡɚɰɢɹ ɧɚ ɹɡɵɤɟ ɋ++ 
ɢ ɛɚɡɵ ɞɚɧɧɵɯ ɜ MТМrosoПЭ Office AММОss. ɉɪɨɝɪɚɦɦɚ ɩɨ ɡɚɞɚɧɧɵɦ 
ɩɨɥɶɡɨɜɚɬɟɥɟɦ ɞɚɧɧɵɦ ɩɨɞɛɢɪɚɟɬ ɧɟɨɛɯɨɞɢɦɵɣ ɬɢɩ ɤɚɛɟɥɹ, ɟɝɨ 
ɫɟɱɟɧɢɟ, ɩɪɨɜɟɪɹɟɬ ɜɵɛɪɚɧɧɨɟ ɫɟɱɟɧɢɟ ɩɨ ɩɨɬɟɪɟ ɧɚɩɪɹɠɟɧɢɹ, ɚ 
ɬɚɤɠɟ ɩɨɞɛɢɪɚɟɬ ɡɚɳɢɬɧɭɸ ɚɩɩɚɪɚɬɭɪɭ. Ɉɫɧɨɜɧɵɟ ɩɪɟɢɦɭɳɟɫɬɜɚ 
ɪɚɡɪɚɛɨɬɚɧɧɨɣ ɩɪɨɝɪɚɦɦɵ: ɩɪɨɫɬɨɣ ɢɧɬɟɪɮɟɣɫ; ɩɪɨɝɪɚɦɦɚ 
ɩɨɥɧɨɫɬɶɸ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɚ ɢ ɛɟɫɩɥɚɬɧɚ; ɫɨɜɦɟɫɬɢɦɚ ɫ 
ɪɚɡɥɢɱɧɵɦɢ Ɉɋ. ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɛɚɡ ɞɚɧɧɵɯ MТМrosoПЭ AММОss ɩɨɡɜɨɥɹɟɬ 
ɩɨɥɶɡɨɜɚɬɟɥɸ ɜɧɨɫɢɬɶ ɢɡɦɟɧɟɧɢɹ. 

Ʉɥɸɱɟɜɵɟ ɫɥɨɜɚ: ɫɢɫɬɟɦɚ ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɹ, ɋȺɉɊ, ɫɟɱɟɧɢɟ 
ɤɚɛɟɥɹ, ɚɥɝɨɪɢɬɦ, ɩɪɨɝɪɚɦɦɚ, ɛɚɡɚ ɞɚɧɧɵɯ. 
 

ȼɜɟɞɟɧɢɟ. ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɫɢɫɬɟɦ ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɹ (ɋɗɋ) 
ɩɨɦɟɳɟɧɢɣ ɢ ɡɞɚɧɢɣ ɫɨɞɟɪɠɢɬ ɪɹɞ ɨɩɟɪɚɰɢɣ, ɫɜɹɡɚɧɧɵɯ ɫ ɪɚɫɱɟɬɨɦ 
ɧɚɝɪɭɡɨɤ ɢ ɜɵɛɨɪɨɦ ɩɪɨɜɨɞɧɢɤɨɜ ɢ ɚɩɩɚɪɚɬɨɜ ɡɚɳɢɬɵ. ɇɚɛɨɪ 
ɨɩɟɪɚɰɢɣ ɫɬɪɨɝɨ ɨɩɪɟɞɟɥɟɧ ɧɨɪɦɚɬɢɜɧɵɦɢ ɞɨɤɭɦɟɧɬɚɦɢ. Ɂɚɱɚɫɬɭɸ ɷɬɨ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ ɨɞɧɨɬɢɩɧɵɯ ɪɚɫɱɟɬɨɜ, ɪɟɡɭɥɶɬɚɬɵ ɤɨɬɨɪɵɯ 
ɡɚɜɢɫɹɬ ɨɬ ɧɚɡɧɚɱɟɧɢɹ ɩɨɦɟɳɟɧɢɣ, ɦɚɬɟɪɢɚɥɚ ɩɪɨɜɨɞɧɢɤɨɜ ɢ ɫɩɨɫɨɛɚ 
ɢɯ ɩɪɨɤɥɚɞɤɢ, ɩɚɪɚɦɟɬɪɨɜ ɢɫɬɨɱɧɢɤɨɜ ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɹ ɢ 
ɩɨɬɪɟɛɢɬɟɥɟɣ. 

Ɋɚɫɱɟɬɵ ɦɨɠɧɨ ɡɧɚɱɢɬɟɥɶɧɨ ɭɩɪɨɫɬɢɬɶ, ɚ ɜɪɟɦɹ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ 
ɫɧɢɡɢɬɶ, ɩɭɬɟɦ ɩɪɢɦɟɧɟɧɢɹ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɨɝɨ ɩɪɨɝɪɚɦɦɧɨɝɨ 
ɨɛɟɫɩɟɱɟɧɢɹ ɫ ɧɚɛɨɪɨɦ ɪɚɫɱɟɬɧɵɯ ɮɨɪɦɭɥ, ɫɩɪɚɜɨɱɧɨ-ɬɟɯɧɢɱɟɫɤɨɣ 
ɞɨɤɭɦɟɧɬɚɰɢɢ, ɛɚɡ ɞɚɧɧɵɯ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɭɞɨɛɧɨɝɨ ɢɧɬɟɪɮɟɣɫɚ. ȼ 
ɷɬɨɦ ɧɚɩɪɚɜɥɟɧɢɢ ɪɚɛɨɬɚɸɬ ɤɚɤ ɤɪɭɩɧɵɟ, ɬɚɤ ɢ ɢɧɞɢɜɢɞɭɚɥɶɧɵɟ 
ɪɚɡɪɚɛɨɬɱɢɤɢ ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ ɞɥɹ ɪɵɧɤɚ ɋȺɉɊ. 

Ɋɚɛɨɬɵ ɩɨ ɫɨɡɞɚɧɢɸ ɩɪɨɝɪɚɦɦɧɵɯ ɩɪɨɞɭɤɬɨɜ ɞɥɹ 
ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɋɗɋ ɜɟɞɭɬɫɹ ɜ ɞɜɭɯ ɧɚɩɪɚɜɥɟɧɢɹɯμ ɫɨɡɞɚɧɢɟ 
ɩɪɢɤɥɚɞɧɵɯ ɩɪɨɝɪɚɦɦ ɞɥɹ ɩɟɪɫɨɧɚɥɶɧɵɯ ɤɨɦɩɶɸɬɟɪɨɜ ɢ ɨɧɥɚɣɧ 
ɪɚɫɱɟɬɵ. 
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ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɜ ɩɪɨɟɤɬɧɵɯ ɨɪɝɚɧɢɡɚɰɢɹɯ ɩɪɢɦɟɧɹɸɬɫɹ 
ɩɪɨɝɪɚɦɦɧɵɟ ɦɨɞɭɥɢ, ɜɵɩɨɥɧɟɧɧɵɟ ɧɚ ɨɫɧɨɜɟ AЮЭШCAD. ɗɬɢ ɦɨɞɭɥɢ 
ɩɨɡɜɨɥɹɸɬ ɪɟɲɚɬɶ ɡɚɞɚɱɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɪɚɡɥɢɱɧɨɣ ɫɥɨɠɧɨɫɬɢ, ɧɨ 
ɞɨɫɬɭɩɧɵ ɬɨɥɶɤɨ ɞɥɹ ɩɨɞɝɨɬɨɜɥɟɧɧɵɯ ɩɨɥɶɡɨɜɚɬɟɥɟɣ. Ɉɫɨɛɟɧɧɨɫɬɶ 
ɩɨɞɨɛɧɵɯ ɋȺɉɊ – ɡɚɤɨɧɱɟɧɧɨɫɬɶ ɩɪɨɟɤɬɚ ɫ ɜɵɜɨɞɨɦ ɧɟɨɛɯɨɞɢɦɨɣ 
ɬɟɯɧɢɱɟɫɤɨɣ ɞɨɤɭɦɟɧɬɚɰɢɢ, ɜɤɥɸɱɚɹ ɱɟɪɬɟɠɢ, ɜɨɡɦɨɠɧɨɫɬɶ ɫɨɡɞɚɧɢɹ ɢ 
ɩɨɞɤɥɸɱɟɧɢɹ ɩɪɨɝɪɚɦɦɧɵɯ ɦɨɞɭɥɟɣ, ɜɨɡɦɨɠɧɨɫɬɶ ɢɫɩɨɥɶɡɨɜɚɧɢɹ 
ɛɨɥɶɲɢɯ ɛɚɡ ɞɚɧɧɵɯ (ȻȾ) ɢɡɞɟɥɢɣ ɢ ɨɛɨɪɭɞɨɜɚɧɢɹ. 

ɋ ɞɪɭɝɨɣ ɫɬɨɪɨɧɵ, ɞɥɹ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɵɯ ɋȺɉɊ 
ɧɟɨɛɯɨɞɢɦɵ ɨɩɪɟɞɟɥɟɧɧɵɟ ɡɧɚɧɢɹ ɢ ɧɚɜɵɤɢ, ɱɬɨ ɧɟ ɜɫɟɝɞɚ ɞɨɫɬɭɩɧɨ 
ɩɪɨɫɬɨɦɭ ɩɨɥɶɡɨɜɚɬɟɥɸ. Ʉɪɨɦɟ ɬɨɝɨ, ɤɚɠɞɚɹ ɋȺɉɊ ɬɪɟɛɭɟɬ 
ɫɩɟɰɢɚɥɶɧɨɣ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɣ ɩɨɞɝɨɬɨɜɤɢ ȻȾ ɨɛɨɪɭɞɨɜɚɧɢɹ, 
ɚɞɚɩɬɢɪɨɜɚɧɧɵɯ ɩɨɞ ɞɚɧɧɭɸ ɩɪɨɝɪɚɦɦɭ, ɱɬɨ ɬɪɟɛɭɟɬ ɛɨɥɶɲɢɯ 
ɜɪɟɦɟɧɧɵɯ ɡɚɬɪɚɬ. 

Ʉɪɭɩɧɵɟ ɡɚɪɭɛɟɠɧɵɟ ɮɢɪɦɵ ɢɦɟɸɬ ɫɨɛɫɬɜɟɧɧɵɟ ɋȺɉɊ, 
ɨɪɢɟɧɬɢɪɨɜɚɧɧɵɟ ɧɚ ɫɜɨɢ ɢɡɞɟɥɢɹ ɢ ɨɛɨɪɭɞɨɜɚɧɢɟ. 

CSoft Development Д1Ж ɩɪɟɞɥɚɝɚɟɬ ɛɨɥɟɟ 40 ɪɚɡɪɚɛɨɬɨɤ, ɧɚɱɢɧɚɹ 
ɨɬ ɩɨɥɧɨɮɭɧɤɰɢɨɧɚɥɶɧɵɯ ɩɪɢɥɨɠɟɧɢɣ, ɢ ɡɚɤɚɧɱɢɜɚɹ ɤɨɦɩɥɟɤɫɧɵɦɢ 
ɫɢɫɬɟɦɚɦɢ ɞɥɹ ɩɪɨɦɵɲɥɟɧɧɵɯ ɩɪɟɞɩɪɢɹɬɢɣ ɢ ɩɪɨɟɤɬɧɵɯ ɨɪɝɚɧɢɡɚɰɢɣ. 

Ⱦɥɹ ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɪɚɛɨɬ ɩɪɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ 
ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɵɯ ɫɟɬɟɣ ɧɢɡɤɨɝɨ ɧɚɩɪɹɠɟɧɢɹ ɄȺȾ Ƚɪɭɩɩ Д2Ж 
ɩɪɟɞɥɚɝɚɟɬ ɩɪɨɝɪɚɦɦɧɵɣ ɤɨɦɩɥɟɤɫ EХОМЭЫТCA, ɩɨɡɜɨɥɹɸɳɢɣ ɩɪɨɜɨɞɢɬɶ 
ɷɥɟɤɬɪɨɬɟɯɧɢɱɟɫɤɢɟ ɪɚɫɱɟɬɵ ɢ ɚɜɬɨɦɚɬɢɱɟɫɤɢɣ ɜɵɛɨɪ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢɡ 
ɫɨɛɫɬɜɟɧɧɨɣ ɛɚɡɵ ɞɚɧɧɵɯ. Ɉɞɧɚɤɨ ɹɜɥɹɟɬɫɹ ɞɨɪɨɝɨɫɬɨɹɳɢɦ 
ɩɪɨɞɭɤɬɨɦ. Ɉɛɧɨɜɥɟɧɢɟ ɢ ɪɟɞɚɤɬɢɪɨɜɚɧɢɟ ɛɚɡ ɞɚɧɧɵɯ ɨɫɬɚɟɬɫɹ ɡɚ 
ɪɚɡɪɚɛɨɬɱɢɤɨɦ, ɱɬɨ ɹɜɥɹɟɬɫɹ ɫɭɳɟɫɬɜɟɧɧɵɦ ɧɟɞɨɫɬɚɬɤɨɦ ɤɨɦɩɥɟɤɫɚ. 

ɇɚɪɹɞɭ ɫ ɩɥɚɬɧɵɦɢ ɋȺɉɊ ɫɭɳɟɫɬɜɭɸɬ ɢ ɛɟɫɩɥɚɬɧɵɟ, ɧɚɩɪɢɦɟɪ, 
CКЛХО Я2.1 ɨɬ ɷɥɟɤɬɪɨɬɟɯɧɢɱɟɫɤɨɣ ɤɨɦɩɚɧɢɢ ȺɌɅȺɋ Д3Ж, ɩɨɡɜɨɥɹɸɳɟɣ 
ɪɚɫɫɱɢɬɚɬɶ ɫɟɱɟɧɢɟ ɩɪɨɜɨɞɧɢɤɚ ɩɨ ɡɚɞɚɧɧɵɦ ɡɧɚɱɟɧɢɹɦ ɦɨɳɧɨɫɬɢ ɢɥɢ 
ɬɨɤɚ ɢ ɜɵɛɪɚɬɶ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ ɚɩɩɚɪɚɬ ɡɚɳɢɬɵ. ȼɫɟ ɪɚɫɱɟɬɵ 
ɜɟɞɭɬɫɹ ɧɚ ɨɫɧɨɜɟ ɞɚɧɧɵɯ ɉɍɗ ɫ ɭɱɟɬɨɦ ɭɫɥɨɜɢɣ ɩɪɨɤɥɚɞɤɢ ɤɚɛɟɥɟɣ ɢ 
ɜɨɡɦɨɠɧɵɯ ɩɨɬɟɪɶ. ɉɪɟɢɦɭɳɟɫɬɜɚ ɩɪɨɝɪɚɦɦɵμ ɟɟ ɛɟɫɩɥɚɬɧɨɫɬɶ ɢ 
ɩɪɨɫɬɨɣ ɢɧɬɟɪɮɟɣɫ. ɇɟɞɨɫɬɚɬɨɤ – ɧɟɬ ɞɨɫɬɭɩɚ ɤ ɪɟɞɚɤɬɢɪɨɜɚɧɢɸ ɛɚɡ 
ɞɚɧɧɵɯ. 

ɉɨɯɨɠɚɹ, ɧɨ ɛɨɥɟɟ ɮɭɧɤɰɢɨɧɚɥɶɧɚɹ ɛɟɫɩɥɚɬɧɚɹ ɩɪɨɝɪɚɦɦɚ 
«ɗɥɟɤɬɪɢɤ». ɋ ɟɟ ɩɨɦɨɳɶɸ ɦɨɠɧɨ ɪɚɫɫɱɢɬɚɬɶ ɫɟɱɟɧɢɟ ɤɚɛɟɥɹ, 
ɨɩɪɟɞɟɥɢɬɶ ɟɝɨ ɧɚɝɪɟɜ ɢ ɪɚɫɫɱɢɬɚɬɶ ɩɨɬɟɪɢ ɧɚɩɪɹɠɟɧɢɹ ɜ ɫɟɬɢ. ɂɦɟɟɬ 
ɩɪɨɫɬɨɣ ɢɧɬɟɪɮɟɣɫ, ɨɞɧɚɤɨ ɧɟ ɩɪɟɞɨɫɬɚɜɥɹɟɬ ɞɨɫɬɭɩ ɤ ɛɚɡɚɦ ɞɚɧɧɵɯ. 

Ɋɚɫɫɦɨɬɪɟɜ ɪɹɞ ɧɚɢɛɨɥɟɟ ɩɨɩɭɥɹɪɧɵɯ ɩɪɨɝɪɚɦɦ ɦɨɠɧɨ ɫɞɟɥɚɬɶ 
ɜɵɜɨɞμ ɨɧɢ ɥɢɛɨ ɬɪɟɛɭɸɬ ɛɨɥɶɲɢɯ ɡɚɬɪɚɬ ɧɚ ɢɯ ɩɨɤɭɩɤɭ ɢ 
ɨɛɫɥɭɠɢɜɚɧɢɟ, ɥɢɛɨ ɧɟ ɩɪɟɞɨɫɬɚɜɥɹɸɬ ɞɨɫɬɭɩ ɤ ɛɚɡɚɦ ɞɚɧɧɵɦ, ɚ ɷɬɨ ɜ 
ɫɜɨɸ ɨɱɟɪɟɞɶ ɡɚɬɪɭɞɧɹɟɬ ɚɞɚɩɬɚɰɢɸ ɩɪɨɝɪɚɦɦɵ ɩɨɞ ɫɜɨɢ ɬɪɟɛɨɜɚɧɢɹ. 
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Ɍɚɤɠɟ ɛɟɫɩɥɚɬɧɵɟ ɩɪɨɝɪɚɦɦɵ ɧɟ ɩɨɡɜɨɥɹɸɬ ɩɨɞɨɛɪɚɬɶ ɚɩɩɚɪɚɬɵ 
ɡɚɳɢɬɵ ɜ ɚɜɬɨɦɚɬɢɱɟɫɤɨɦ ɪɟɠɢɦɟ, ɱɬɨ ɭɫɥɨɠɧɹɟɬ ɪɚɛɨɬɭ 
ɩɪɨɟɤɬɢɪɨɜɳɢɤɚ. 

ɐɟɥɶ ɪɚɛɨɬɵμ ɫɨɡɞɚɬɶ ɩɪɨɝɪɚɦɦɧɵɣ ɩɪɨɞɭɤɬ ɞɥɹ ɚɜɬɨɦɚɬɢɡɚɰɢɢ 
ɪɚɫɱɟɬɨɜ ɩɪɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ ɫɢɫɬɟɦ ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɹ ɠɢɥɵɯ ɞɨɦɨɜ. 

Ⱦɥɹ ɞɨɫɬɢɠɟɧɢɹ ɩɨɫɬɚɜɥɟɧɧɨɣ ɰɟɥɢ ɧɟɨɛɯɨɞɢɦɨ ɪɟɲɢɬɶ ɡɚɞɚɱɢμ 
- ɪɚɡɪɚɛɨɬɚɬɶ ɚɥɝɨɪɢɬɦ ɪɚɫɱёɬɚ ɋɗɋ ɠɢɥɵɯ ɞɨɦɨɜ; 
- ɪɟɚɥɢɡɨɜɚɬɶ ɚɥɝɨɪɢɬɦ ɜ ɜɢɞɟ ɩɪɨɝɪɚɦɦɧɨɝɨ ɩɪɨɞɭɤɬɚ; 
- ɫɨɛɪɚɬɶ ɢɧɮɨɪɦɚɰɢɸ ɨ ɩɚɪɚɦɟɬɪɚɯ ɧɚɢɛɨɥɟɟ ɱɚɫɬɨ 

ɢɫɩɨɥɶɡɭɟɦɨɝɨ ɷɥɟɤɬɪɨɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɫɨɡɞɚɬɶ ɛɚɡɵ 
ɞɚɧɧɵɯ. 

Ɇɟɬɨɞɢɤɚ. ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɷɥɟɤɬɪɨɩɪɨɜɨɞɨɤ ɡɚɤɥɸɱɚɟɬɫɹ ɜ 
ɜɵɛɨɪɟ ɬɢɩɚ ɢɫɩɨɥɶɡɭɟɦɨɝɨ ɩɪɨɜɨɞɚ ɢɥɢ ɤɚɛɟɥɹ, ɟɝɨ ɫɟɱɟɧɢɹ ɢ ɫɩɨɫɨɛɚ 
ɟɝɨ ɩɪɨɤɥɚɞɤɢ. ȼ ɩɪɟɞɟɥɚɯ ɠɢɥɵɯ ɡɞɚɧɢɣ ɢɫɩɨɥɶɡɭɸɬɫɹ 
ɢɡɨɥɢɪɨɜɚɧɧɵɟ ɩɪɨɜɨɞɚ ɢ ɤɚɛɟɥɢ ɫ ɦɟɞɧɵɦɢ ɠɢɥɚɦɢ ɧɚɩɪɹɠɟɧɢɟɦ ɞɨ 

1000 ȼ. Ɍɢɩ ɩɪɨɜɨɞɚ ɢɥɢ ɤɚɛɟɥɹ ɨɩɪɟɞɟɥɹɟɬ Д4Жμ ɜɢɞ ɢɡɨɥɹɰɢɢ ɢ ɱɢɫɥɨ 
ɬɨɤɨɜɟɞɭɳɢɯ ɠɢɥ, ɧɚɥɢɱɢɟ ɨɛɨɥɨɱɤɢ ɢ ɨɩɥɟɬɤɢ, ɦɚɬɟɪɢɚɥ 
ɬɨɤɨɜɟɞɭɳɢɯ ɠɢɥ, ɤɨɧɫɬɪɭɤɬɢɜɧɨɟ ɢɫɩɨɥɧɟɧɢɟ (ɤɪɭɝɥɵɣ, ɩɥɨɫɤɢɣ, 
ɫɚɦɨɧɟɫɭɳɢɣ) ɢ ɞɪ. 

ȼɵɛɨɪ ɬɢɩɚ ɤɚɛɟɥɹ ɡɚɜɢɫɢɬ ɨɬ ɫɥɟɞɭɸɳɢɯ ɮɚɤɬɨɪɨɜ Д5Жμ 
- ɨɬ ɩɪɟɞɩɨɥɚɝɚɟɦɨɝɨ ɦɟɫɬɚ ɩɪɨɤɥɚɞɤɢ ɢ ɫɩɨɫɨɛɚ ɦɨɧɬɚɠɚ (ɜ 

ɡɟɦɥɟ, ɜ ɜɨɡɞɭɯɟ, ɜ ɬɪɭɛɚɯ, ɜ ɤɨɪɨɛɚɯ, ɧɚ ɥɨɬɤɚɯ, ɤɪɨɧɲɬɟɣɧɚɯ ɢ ɞɪ.); 
- ɨɬ ɤɚɬɟɝɨɪɢɢ ɩɨɦɟɳɟɧɢɣ (ɫɭɯɢɟ, ɜɥɚɠɧɵɟ, ɫɵɪɵɟ, ɨɫɨɛɨ 

ɫɵɪɵɟ, ɨɫɨɛɨ ɫɵɪɵɟ ɫ ɯɢɦɢɱɟɫɤɢ ɚɤɬɢɜɧɨɣ ɫɪɟɞɨɣ); 
- ɨɬ ɜɥɢɹɧɢɹ ɜɧɟɲɧɢɯ ɜɨɡɞɟɣɫɬɜɢɣ (ɬɟɦɩɟɪɚɬɭɪɚ ɨɤɪɭɠɚɸɳɟɣ 

ɫɪɟɞɵ; ɧɚɥɢɱɢɟ ɜɨɞɵ, ɩɵɥɢ, ɤɨɪɪɨɡɢɨɧɧɨ-ɚɤɬɢɜɧɵɯ ɢ ɡɚɝɪɹɡɧɹɸɳɢɯ 
ɜɟɳɟɫɬɜ; ɦɟɯɚɧɢɱɟɫɤɢɟ ɜɨɡɞɟɣɫɬɜɢɹ ɢ ɞɪ.); 

- ɨɬ ɭɪɨɜɧɹ ɧɚɩɪɹɠɟɧɢɹ ɩɢɬɚɸɳɟɣ ɫɟɬɢ. 
ȼɵɛɪɚɧɧɵɟ ɩɪɨɜɨɞɧɢɤɢ ɢ ɡɚɳɢɳɚɸɳɢɟ ɢɯ ɭɫɬɪɨɣɫɬɜɚ ɞɨɥɠɧɵ 

ɭɞɨɜɥɟɬɜɨɪɹɬɶ ɫɥɟɞɭɸɳɢɦ ɭɫɥɨɜɢɹɦμ 
1) ɩɪɨɜɨɞɢɬɶ, ɧɟ ɩɟɪɟɝɪɟɜɚɹɫɶ, ɪɚɫɱɟɬɧɵɣ ɬɨɤ ɧɚɝɪɭɡɤɢ, ɚ ɬɚɤɠɟ 

ɜɵɞɟɪɠɢɜɚɬɶ ɤɪɚɬɤɨɜɪɟɦɟɧɧɵɟ ɩɟɪɟɝɪɭɡɤɢ; 
2) ɩɚɞɟɧɢɟ ɧɚɩɪɹɠɟɧɢɹ ɜ ɩɪɨɜɨɞɧɢɤɟ ɧɟ ɞɨɥɠɧɨ ɩɪɟɜɵɲɚɬɶ 

ɧɨɪɦɢɪɨɜɚɧɧɵɯ ɡɧɚɱɟɧɢɣ; 
3) ɡɚɳɢɬɧɵɟ ɭɫɬɪɨɣɫɬɜɚ (ɚɜɬɨɦɚɬɢɱɟɫɤɢɟ ɜɵɤɥɸɱɚɬɟɥɢ, 

ɩɪɟɞɨɯɪɚɧɢɬɟɥɢ) ɞɨɥɠɧɵ ɡɚɳɢɳɚɬɶ ɩɪɨɜɨɞɧɢɤɢ ɨɬ ɩɟɪɟɝɪɭɡɤɢ ɢ ɄɁ. 
ɋɟɱɟɧɢɹ ɬɨɤɨɩɪɨɜɨɞɹɳɢɯ ɠɢɥ ɩɪɨɜɨɞɨɜ ɢ ɤɚɛɟɥɟɣ ɜɵɛɢɪɚɸɬɫɹ 

ɫɨɝɥɚɫɧɨ ɉɍɗ ɩɨ ɭɫɥɨɜɢɸ ɧɚɝɪɟɜɚ ɞɥɢɬɟɥɶɧɵɦ ɪɚɫɱɟɬɧɵɦ ɬɨɤɨɦ ɜ 
ɧɨɪɦɚɥɶɧɨɦ ɢ ɩɨɫɥɟɚɜɚɪɢɣɧɨɦ ɪɟɠɢɦɚɯ ɢ ɩɪɨɜɟɪɹɸɬɫɹ ɩɨ ɩɨɬɟɪɟ 
ɧɚɩɪɹɠɟɧɢɹ, ɫɨɨɬɜɟɬɫɬɜɢɸ ɬɨɤɭ ɜɵɛɪɚɧɧɨɝɨ ɚɩɩɚɪɚɬɚ ɡɚɳɢɬɵ ɢ 
ɭɫɥɨɜɢɹɦ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ Д6Ж. 

ɉɪɢ ɩɪɨɤɥɚɞɤɟ ɜɧɭɬɪɢ ɩɨɦɟɳɟɧɢɣ ɫɟɱɟɧɢɟ ɜɵɛɢɪɚɟɬɫɹ ɩɨ 
ɦɚɤɫɢɦɚɥɶɧɨɦɭ ɪɚɫɱɟɬɧɨɦɭ ɬɨɤɭ ɧɚɝɪɭɡɤɢμ 
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max... ɪɧɞ II ≥ ,     (1) 

ɝɞɟ ..ɧɞI  – ɞɨɩɭɫɬɢɦɵɣ ɬɨɤ ɧɚɝɪɭɡɤɢ ɩɪɨɜɨɞɧɢɤɚ, Ⱥ; max.ɪI  – 

ɦɚɤɫɢɦɚɥɶɧɵɣ ɪɚɫɱɟɬɧɵɣ ɬɨɤ ɧɚɝɪɭɡɤɢ, Ⱥ. 
ɉɪɢ ɷɬɨɦ ɧɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɜɵɤɥɸɱɚɬɟɥɹ 

ɡɚɳɢɳɚɸɳɟɝɨ ɩɪɨɜɨɞɧɢɤ, ɞɨɥɠɟɧ ɛɵɬɶ ɪɚɜɟɧ ɢɥɢ ɛɨɥɶɲɟ 
ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɬɨɤɚ ɧɚɝɪɭɡɤɢμ 

max... ɪɚɧ II ≥ ,     (2) 

ɝɞɟ ..ɚɧI  – ɧɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɜɵɤɥɸɱɚɬɟɥɹ, Ⱥ. 
ɋɟɱɟɧɢɹ ɬɨɤɨɜɟɞɭɳɢɯ ɠɢɥ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɜɟɥɢɱɢɧɵ ɬɨɤɚ ɞɥɹ 

ɪɚɡɥɢɱɧɵɯ ɬɢɩɨɜ ɩɪɨɜɨɞɨɜ ɢ ɤɚɛɟɥɟɣ ɩɪɢ ɪɚɡɥɢɱɧɵɯ ɫɩɨɫɨɛɚɯ ɢɯ 
ɩɪɨɤɥɚɞɤɢ ɩɪɢɜɨɞɹɬɫɹ ɜ ɫɩɪɚɜɨɱɧɢɤɚɯ, ɤɚɬɚɥɨɝɚɯ ɡɚɜɨɞɨɜ-

ɢɡɝɨɬɨɜɢɬɟɥɟɣ ɩɪɨɜɨɞɨɜ ɢ ɤɚɛɟɥɟɣ ɢ ɜ ɉɍɗ Д6Ж. 
ɉɪɢ ɩɪɨɤɥɚɞɤɟ ɜɧɭɬɪɢ ɩɨɦɟɳɟɧɢɣ ɞɨɩɭɫɬɢɦɵɣ ɬɨɤ ɩɪɨɜɨɞɧɢɤɚ 

ɡɚɜɢɫɢɬ ɨɬμ ɬɟɦɩɟɪɚɬɭɪɵ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ, ɫɩɨɫɨɛɚ ɩɪɨɤɥɚɞɤɢ, 
ɜɡɚɢɦɧɨɝɨ ɜɥɢɹɧɢɹ ɩɪɨɥɨɠɟɧɧɵɯ ɪɹɞɨɦ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɰɟɩɟɣ. 

ɉɪɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ ɠɢɥɵɯ ɡɞɚɧɢɣ ɭɱɟɬ ɤɚɠɞɨɝɨ ɢɡ ɷɬɢɯ 
ɮɚɤɬɨɪɨɜ ɩɪɨɢɡɜɨɞɢɬɫɹ ɫ ɩɨɦɨɳɶɸ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɤɨɷɮɮɢɰɢɟɧɬɨɜ, 
ɨɩɪɟɞɟɥɹɸɳɢɯ ɢɯ ɜɥɢɹɧɢɟ ɧɚ ɜɟɥɢɱɢɧɭ ɞɨɩɭɫɬɢɦɨɝɨ ɬɨɤɚμ 

1Ʉ  – ɭɱɢɬɵɜɚɟɬ ɜɥɢɹɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ 
ɨɬɥɢɱɧɨɣ ɨɬ 30°ɋ, ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɬɢɩɚ ɢɡɨɥɹɰɢɢ; 

2Ʉ  – ɭɱɢɬɵɜɚɟɬ ɜɥɢɹɧɢɟ ɫɩɨɫɨɛɚ ɩɪɨɤɥɚɞɤɢ; 

3Ʉ  – ɭɱɢɬɵɜɚɟɬ ɜɡɚɢɦɧɨɟ ɜɥɢɹɧɢɟ ɩɪɨɥɨɠɟɧɧɵɯ ɪɹɞɨɦ 
ɤɚɛɟɥɟɣ. 

ɋ ɭɱɟɬɨɦ ɷɬɢɯ ɤɨɷɮɮɢɰɢɟɧɬɨɜ ɞɨɩɭɫɬɢɦɵɣ ɬɨɤ ɩɪɨɜɨɞɧɢɤɚμ 

321

max.
.. ɄɄɄ

I
I

ɪ
ɧɞ ⋅⋅
≥ .    (3) 

ɋ ɭɱɟɬɨɦ ɜɨɡɞɟɣɫɬɜɢɹ ɜɵɲɟɩɟɪɟɱɢɫɥɟɧɧɵɯ ɮɚɤɬɨɪɨɜ ɬɨɤ 

ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɜɵɤɥɸɱɚɬɟɥɹ, ɡɚɳɢɳɚɸɳɟɝɨ ɩɪɨɜɨɞɧɢɤ, ɜɵɛɢɪɚɟɬɫɹ 
ɢɡ ɭɫɥɨɜɢɹμ 

321

max.
.. ɄɄɄ

I
I

ɪ
ɚɧ ⋅⋅
≥ .    (4) 

Ɂɚɬɟɦ ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɪɨɜɟɪɤɚ ɜɵɛɪɚɧɧɵɯ ɩɪɨɜɨɞɧɢɤɨɜ ɩɨ 
ɩɨɬɟɪɟ ɧɚɩɪɹɠɟɧɢɹ ɢɡ ɭɫɥɨɜɢɹ ɨɛɟɫɩɟɱɟɧɢɹ ɧɟɨɛɯɨɞɢɦɵɯ ɭɪɨɜɧɟɣ 
ɧɚɩɪɹɠɟɧɢɹ ɭ ɫɚɦɵɯ ɭɞɚɥɟɧɧɵɯ ɨɬ ɢɫɬɨɱɧɢɤɚ ɩɢɬɚɧɢɹ ɩɨɬɪɟɛɢɬɟɥɟɣ 
[7]. 

Ɋɚɫɱɟɬ ɩɨɬɟɪɢ ɧɚɩɪɹɠɟɧɢɹ (%) ɜɵɩɨɥɧɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɚɦμ 
- ɞɥɹ ɨɞɧɨɮɚɡɧɨɣ ɫɟɬɢμ 
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ɧ

ɪ

U

XRI
U

100]sincos[2 max. ⋅ϕ⋅+ϕ⋅⋅⋅
=∆ ;  (5) 

- ɞɥɹ ɫɢɦɦɟɬɪɢɱɧɨɣ ɬɪɟɯɮɚɡɧɨɣ ɫɟɬɢμ 

ɧ

ɪ

U

XRI
U

100]sincos[3 max. ⋅ϕ⋅+ϕ⋅⋅⋅
=∆ ,  (6) 

ɝɞɟ ɧU  – ɧɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɫɟɬɢ, ȼ; ɫШЬφ – 

ɤɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ ɧɚɝɪɭɡɤɢ; R ɢ X – ɚɤɬɢɜɧɨɟ ɢ ɢɧɞɭɤɬɢɜɧɨɟ 
ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɩɪɨɜɨɞɧɢɤɚ, Ɉɦ; max.ɪI  – ɦɚɤɫɢɦɚɥɶɧɵɣ ɪɚɫɱɟɬɧɵɣ 

ɬɨɤ ɧɚɝɪɭɡɤɢ, Ⱥ; U∆  – ɩɨɬɟɪɹ ɧɚɩɪɹɠɟɧɢɹ, % ɨɬ ɧɨɦɢɧɚɥɶɧɨɝɨ. 
ɉɪɟɞɟɥɶɧɨ ɞɨɩɭɫɬɢɦɚɹ ɜɟɥɢɱɢɧɚ ɩɨɬɟɪɢ ɧɚɩɪɹɠɟɧɢɹ ..ɞɩU∆  (%) 

ɨɩɪɟɞɟɥɹɟɬɫɹμ 
..min.. 105 ɞɬɪɞɩ UUU ∆−∆−=∆ ,    (7) 

ɝɞɟ 105 – ɧɚɩɪɹɠɟɧɢɟ ɯɨɥɨɫɬɨɝɨ ɯɨɞɚ ɧɚ ɜɬɨɪɢɱɧɨɣ ɫɬɨɪɨɧɟ 
ɩɢɬɚɸɳɟɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ, %; ɬɪU∆  – ɩɚɞɟɧɢɟ ɧɚɩɪɹɠɟɧɢɹ ɜ 

ɬɪɚɧɫɮɨɪɦɚɬɨɪɟ, ɩɢɬɚɸɳɟɦ ɞɚɧɧɵɣ ɨɛɴɟɤɬ, %; ..min ɞU∆  – 

ɦɢɧɢɦɚɥɶɧɨ ɞɨɩɭɫɬɢɦɨɟ ɧɚɩɪɹɠɟɧɢɟ ɧɚ ɡɚɠɢɦɚɯ ɷɥɟɤɬɪɨɩɪɢɟɦɧɢɤɚ, 
%. 

Ɂɚɬɟɦ ɩɪɨɜɟɪɹɟɬɫɹ ɜɵɩɨɥɧɟɧɢɟ ɭɫɥɨɜɢɹμ 
..ɞɩUU ∆≤∆ .     (8) 

ɉɪɢ ɡɚɞɚɧɧɨɦ ɫɟɱɟɧɢɢ ɩɪɨɜɨɞɨɜ ɥɢɧɢɢ ɩɨɬɟɪɹ ɧɚɩɪɹɠɟɧɢɹ (%) 
ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟμ 

,1
F

Ɇ
U ɚα=∆      (9) 

ɝɞɟ F – ɫɟɱɟɧɢɟ ɩɪɨɜɨɞɚ, ɦɦ2
; ɚɆ  – ɫɭɦɦɚ ɦɨɦɟɧɬɨɜ ɧɚɝɪɭɡɤɢ, 

ɬ.ɟ. ɫɭɦɦɚ ɩɪɨɢɡɜɟɞɟɧɢɣ ɚɤɬɢɜɧɵɯ ɧɚɝɪɭɡɨɤ, ɩɟɪɟɞɚɜɚɟɦɵɯ ɩɨ 
ɭɱɚɫɬɤɚɦ ɥɢɧɢɢ, ɧɚ ɞɥɢɧɵ ɷɬɢɯ ɭɱɚɫɬɤɨɜ, ɤȼɬ·ɦ; 1α  – ɤɨɷɮɮɢɰɢɟɧɬ, 
ɡɚɜɢɫɹɳɢɣ ɨɬ ɫɢɫɬɟɦɵ ɬɨɤɚ ɢ ɩɪɢɧɹɬɵɯ ɩɪɢ ɜɵɱɢɫɥɟɧɢɹɯ ɟɞɢɧɢɰ 
ɢɡɦɟɪɟɧɢɹ ɞɥɹ ɜɯɨɞɹɳɢɯ ɜ ɮɨɪɦɭɥɭ ɜɟɥɢɱɢɧ. 

Ɂɚɬɟɦ ɩɪɨɜɟɪɹɟɬɫɹ ɜɵɩɨɥɧɟɧɢɟ ɭɫɥɨɜɢɹ (8). 
ɋɟɱɟɧɢɟ ɩɪɢ ɡɚɞɚɧɧɨɣ ɩɨɬɟɪɟ ɧɚɩɪɹɠɟɧɢɹ ɜɵɱɢɫɥɹɟɬɫɹμ 

.1
U

Ɇ
F ɚ

∆
α=      (10) 

Ɉɫɧɨɜɧɚɹ ɱɚɫɬɶ. ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɜɵɲɟɩɪɢɜɟɞɟɧɧɨɣ 
ɦɟɬɨɞɢɤɨɣ ɪɚɡɪɚɛɨɬɚɧ ɚɥɝɨɪɢɬɦ ɜɵɛɨɪɚ ɫɟɱɟɧɢɣ ɩɪɨɜɨɞɧɢɤɨɜ ɞɥɹ ɋɗɋ 
ɠɢɥɵɯ ɞɨɦɨɜ Д8Ж, ɛɥɨɤ-ɫɯɟɦɚ ɤɨɬɨɪɨɝɨ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 1. 

ɇɚ ɨɫɧɨɜɟ ɚɥɝɨɪɢɬɦɚ ɪɚɡɪɚɛɨɬɚɧɚ ɩɪɨɝɪɚɦɦɚ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɚɹ 
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ɞɥɹ ɪɚɫɱёɬɚ ɢ ɜɵɛɨɪɚ ɫɟɱɟɧɢɣ ɩɪɨɜɨɞɧɢɤɨɜ, ɚ ɬɚɤɠɟ ɞɥɹ ɜɵɛɨɪɚ 
ɚɩɩɚɪɚɬɨɜ ɡɚɳɢɬɵ ɋɗɋ ɠɢɥɵɯ ɞɨɦɨɜ. ȼ ɧɟɣ ɭɱɬɟɧɚ ɫɩɟɰɢɮɢɤɚ ɪɚɫɱёɬɚ 
ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɬɢɩɚ ɢ ɦɚɬɟɪɢɚɥɚ ɩɪɨɜɨɞɧɢɤɚ, ɟɝɨ ɩɪɟɞɩɨɥɚɝɚɟɦɨɝɨ 
ɦɟɫɬɚ ɩɪɨɤɥɚɞɤɢ ɢ ɫɩɨɫɨɛɚ ɦɨɧɬɚɠɚ. 

Ⱦɥɹ ɫɨɡɞɚɧɢɹ ɩɪɨɝɪɚɦɦɵ ɢɫɩɨɥɶɡɨɜɚɥɚɫɶ ɤɪɨɫɫ-ɩɥɚɬɮɨɪɦɟɧɧɚɹ 
ɫɪɟɞɚ QЭ-CЫОКЭШЫ ɧɚ ɹɡɵɤɟ ɋ++ ДλЖ. Ȼɚɡɚ ɞɚɧɧɵɯ ɫɨɡɞɚɧɚ ɜ MТМЫШЬШПЭ 
Office Access. 

ɉɪɨɝɪɚɦɦɚ ɩɨ ɡɚɞɚɧɧɵɦ ɢɫɯɨɞɧɵɦ ɞɚɧɧɵɦ ɩɨɥɶɡɨɜɚɬɟɥɹ ɫɚɦɚ 
ɩɨɞɛɢɪɚɟɬ ɧɟɨɛɯɨɞɢɦɵɣ ɬɢɩ ɤɚɛɟɥɹ, ɟɝɨ ɫɟɱɟɧɢɟ, ɚ ɬɚɤɠɟ ɧɭɠɧɭɸ 
ɡɚɳɢɬɧɭɸ ɚɩɩɚɪɚɬɭɪɭ. ɉɪɨɝɪɚɦɦɚ ɢɦɟɟɬ ɞɨɫɬɚɬɨɱɧɨ ɩɪɨɫɬɨɣ 
ɢɧɬɟɪɮɟɣɫ, ɧɟ ɬɪɟɛɭɸɳɢɣ ɨɩɪɟɞɟɥɟɧɧɵɯ ɧɚɜɵɤɨɜ ɜɥɚɞɟɧɢɹ 
ɩɪɨɝɪɚɦɦɧɵɦ ɨɛɟɫɩɟɱɟɧɢɟɦ. Ɉɧɚ ɫɨɜɦɟɫɬɢɦɚ ɫ ɨɩɟɪɚɰɢɨɧɧɵɦɢ 
ɫɢɫɬɟɦɚɦɢ АТЧНШаЬ, LТЧЮб, MКМ τS. ɗɬɨ ɡɧɚɱɢɬɟɥɶɧɨ ɨɛɥɟɝɱɚɟɬ ɪɚɛɨɬɭ 
ɢɧɠɟɧɟɪɚ-ɩɪɨɟɤɬɢɪɨɜɳɢɤɚ ɢ ɫɨɤɪɚɳɚɟɬ ɜɪɟɦɹ ɧɚ ɜɵɩɨɥɧɟɧɢɟ ɩɪɨɟɤɬɚ. 
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Ɋɢɫɭɧɨɤ 1 – Ⱥɥɝɨɪɢɬɦ ɪɚɫɱɟɬɚ ɋɗɋ ɠɢɥɵɯ ɞɨɦɨɜ. 
 

ɇɚ ɪɢɫɭɧɤɟ 2 ɩɪɟɞɫɬɚɜɥɟɧ ɜɢɞ ɝɥɚɜɧɨɣ ɮɨɪɦɵ ɩɪɨɝɪɚɦɦɵ, 
ɫɨɫɬɨɹɳɟɣ ɢɡ ɜɤɥɚɞɨɤμ ɜɜɨɞ ɞɚɧɧɵɯ; ɜɵɛɨɪ ɫɟɱɟɧɢɹ ɤɚɛɟɥɹ ɩɨ ɬɨɤɭ; 
ɩɪɨɜɟɪɤɚ; ɜɵɛɨɪ ɚɩɩɚɪɚɬɚ ɡɚɳɢɬɵ. 
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Ɋɢɫɭɧɨɤ 2 – Ƚɥɚɜɧɚɹ ɮɨɪɦɚ ɩɪɨɝɪɚɦɦɵ. 

 

ȼɨ ɜɤɥɚɞɤɟ «ȼɜɨɞ ɞɚɧɧɵɯ» ɜɜɨɞɢɬɫɹ ɚɤɬɢɜɧɚɹ ɦɨɳɧɨɫɬɶ 
ɧɚɝɪɭɡɤɢ, ɜɵɛɢɪɚɟɬɫɹ ɧɭɠɧɨɟ ɧɚɩɪɹɠɟɧɢɟ, ɤɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ ɢ 
ɦɚɬɟɪɢɚɥ ɩɪɨɜɨɞɧɢɤɚ, ɩɨɫɥɟ ɱɟɝɨ ɩɪɨɝɪɚɦɦɚ ɚɜɬɨɦɚɬɢɱɟɫɤɢ 
ɪɚɫɫɱɢɬɵɜɚɟɬ ɫɢɥɭ ɬɨɤɚ, ɚ ɬɚɤɠɟ ɩɨɥɧɭɸ ɢ ɪɟɚɤɬɢɜɧɭɸ ɦɨɳɧɨɫɬɢ 
ɧɚɝɪɭɡɤɢ. 

ȼɨ ɜɤɥɚɞɤɟ «ȼɵɛɨɪ ɫɟɱɟɧɢɹ ɤɚɛɟɥɹ ɩɨ ɬɨɤɭ» (ɪɢɫɭɧɨɤ 3) 
ɧɟɨɛɯɨɞɢɦɨ ɜɵɛɪɚɬɶ ɠɟɥɚɟɦɵɣ ɬɢɩ ɤɚɛɟɥɹ, ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɱɟɝɨ 
ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɢɡɦɟɧɹɬɫɹ ɜɨɡɦɨɠɧɵɟ ɜɚɪɢɚɧɬɵ ɬɢɩɚ ɩɪɨɤɥɚɞɤɢ ɤɚɛɟɥɹ. 
Ɍɚɤɠɟ ɧɚ ɞɚɧɧɨɣ ɜɤɥɚɞɤɟ ɟɫɬɶ ɜɨɡɦɨɠɧɨɫɬɶ ɢɫɩɨɥɶɡɨɜɚɬɶ ɩɨɩɪɚɜɤɭ ɞɥɹ 
ɫɨɜɦɟɫɬɧɨɣ ɩɪɨɤɥɚɞɤɢ ɧɟɫɤɨɥɶɤɢɯ ɤɚɛɟɥɟɣ. Ɂɞɟɫɶ ɠɟ ɜ ɚɜɬɨɦɚɬɢɱɟɫɤɨɦ 
ɪɟɠɢɦɟ ɜɵɜɨɞɢɬɫɹ ɦɢɧɢɦɚɥɶɧɨɟ ɞɨɩɭɫɬɢɦɨɟ ɡɧɚɱɟɧɢɟ ɫɟɱɟɧɢɹ 
ɩɪɨɜɨɞɧɢɤɚ ɩɨ ɪɚɫɱɟɬɧɨɦɭ ɬɨɤɭ ɧɚɝɪɭɡɤɢ. 

ȼɨ ɜɤɥɚɞɤɟ «ɉɪɨɜɟɪɤɚ» (ɪɢɫɭɧɨɤ 4), ɡɚɞɚɟɬɫɹ ɪɚɫɱɟɬɧɚɹ ɞɥɢɧɚ 
ɥɢɧɢɢ ɢ ɞɨɩɭɫɬɢɦɚɹ ɜ ɧɟɣ ɩɨɬɟɪɹ ɧɚɩɪɹɠɟɧɢɹ. ɉɪɨɝɪɚɦɦɚ 
ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɪɚɫɫɱɢɬɵɜɚɟɬ ɞɥɹ ɜɵɛɪɚɧɧɨɝɨ ɪɚɧɟɟ ɫɟɱɟɧɢɹ ɩɨɬɟɪɸ 
ɧɚɩɪɹɠɟɧɢɹ ɢ ɫɜɟɪɹɟɬ ɟɟ ɫ ɡɚɞɚɧɧɨɣ. ȿɫɥɢ ɪɚɫɱɟɬɧɚɹ ɩɨɬɟɪɹ 
ɧɚɩɪɹɠɟɧɢɹ ɜ ɥɢɧɢɢ ɩɪɟɜɵɫɢɬ ɞɨɩɭɫɬɢɦɭɸ, ɩɪɨɝɪɚɦɦɚ ɜɵɛɟɪɟɬ 
ɛɥɢɠɚɣɲɟɟ ɛɨɥɶɲɟɟ ɫɟɱɟɧɢɟ ɩɪɨɜɨɞɧɢɤɚ, ɤɨɬɨɪɨɟ ɛɭɞɟɬ ɭɞɨɜɥɟɬɜɨɪɹɬɶ 
ɡɚɞɚɧɧɨɦɭ ɭɫɥɨɜɢɸ. 
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Ɋɢɫɭɧɨɤ 3 – ȼɤɥɚɞɤɚ «ȼɵɛɨɪ ɫɟɱɟɧɢɹ ɤɚɛɟɥɹ ɩɨ ɬɨɤɭ». 

 

 
Ɋɢɫɭɧɨɤ 4 – ȼɤɥɚɞɤɚ «ɉɪɨɜɟɪɤɚ». 

 

ȼɨ ɜɤɥɚɞɤɟ «ȼɵɛɨɪ ɚɩɩɚɪɚɬɚ ɡɚɳɢɬɵ» (ɪɢɫɭɧɨɤ 5) ɩɨɥɶɡɨɜɚɬɟɥɶ 
ɦɨɠɟɬ ɜɵɛɪɚɬɶ ɬɪɟɛɭɸɳɢɣɫɹ ɜɢɞ ɡɚɳɢɬɧɨɝɨ ɚɩɩɚɪɚɬɚ ɢ ɩɪɨɝɪɚɦɦɚ 
ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɜɵɞɚɫɬ ɟɝɨ ɬɢɩ ɢ ɧɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɪɚɫɰɟɩɢɬɟɥɹ. 
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Ɋɢɫɭɧɨɤ 5 – ȼɤɥɚɞɤɚ «ȼɵɛɨɪ ɚɩɩɚɪɚɬɚ ɡɚɳɢɬɵ». 

 

ɏɪɚɧɟɧɢɟ ɢɧɮɨɪɦɚɰɢɢ, ɚ ɬɚɤɠɟ ɭɞɨɛɧɵɣ ɢ ɛɵɫɬɪɵɣ ɩɨɢɫɤ 
ɧɭɠɧɵɯ ɞɚɧɧɵɯ ɨɛɟɫɩɟɱɢɜɚɟɬ ɫɨɡɞɚɧɧɚɹ ɜ MТМЫШЬШПЭ τППТМО AММОЬЬ ɛɚɡɚ 
ɞɚɧɧɵɯ. ȼ ɫɩɪɚɜɨɱɧɭɸ ɢɧɮɨɪɦɚɰɢɸ ɜɤɥɸɱɟɧɵ ɫɟɱɟɧɢɹ ɩɪɨɜɨɞɨɜ, 
ɤɚɛɟɥɟɣ ɢ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɢɦ ɡɧɚɱɟɧɢɹ ɞɥɢɬɟɥɶɧɨ ɞɨɩɭɫɬɢɦɵɯ ɩɨ 
ɧɚɝɪɟɜɭ ɬɨɤɨɜ ɢ ɧɨɦɢɧɚɥɶɧɵɟ ɬɨɤɢ ɚɩɩɚɪɚɬɨɜ ɡɚɳɢɬɵ. ɉɪɢɦɟɪ 
ɬɚɛɥɢɰɵ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 6. ɋɩɪɚɜɨɱɧɵɟ ɞɚɧɧɵɟ ɩɨɥɶɡɨɜɚɬɟɥɶ 
ɦɨɠɟɬ ɞɨɩɨɥɧɹɬɶ ɫɚɦɨɫɬɨɹɬɟɥɶɧɨ ɩɭɬɟɦ ɞɨɛɚɜɥɟɧɢɹ ɧɭɠɧɵɯ ɫɬɪɨɤ. 
 

 
Ɋɢɫɭɧɨɤ 6 – Ɍɚɛɥɢɰɚ ɛɚɡɵ ɞɚɧɧɵɯ ɜ MТМЫШЬoft Office Access. 

 

Ɉɫɧɨɜɧɵɦ ɩɪɟɢɦɭɳɟɫɬɜɨɦ ɪɚɡɪɚɛɨɬɚɧɧɨɣ ɩɪɨɝɪɚɦɦɵ ɹɜɥɹɟɬɫɹ 
ɜɨɡɦɨɠɧɨɫɬɶ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɜ ɪɚɡɥɢɱɧɵɯ ɨɩɟɪɚɰɢɨɧɧɵɯ ɫɢɫɬɟɦɚɯμ 
АТЧНШаЬ, LТЧЮб, MКМ τS. ȼ ɩɪɨɝɪɚɦɦɟ ɢɫɩɨɥɶɡɭɸɬɫɹ ɛɚɡɵ ɞɚɧɧɵɯ 
MТМЫШЬШПЭ τППТМО AММОЬЬ, ɱɬɨ ɩɨɡɜɨɥɹɟɬ ɩɨɥɶɡɨɜɚɬɟɥɸ ɛɟɡ ɬɪɭɞɚ ɜɧɟɫɬɢ 
ɧɟɨɛɯɨɞɢɦɵɟ ɢɡɦɟɧɟɧɢɹ ɫɚɦɨɫɬɨɹɬɟɥɶɧɨ. ɉɪɨɝɪɚɦɦɚ ɩɨɥɧɨɫɬɶɸ 
ɛɟɫɩɥɚɬɧɚ ɢ ɞɨɫɬɭɩɧɚ ɥɸɛɨɦɭ ɩɨɥɶɡɨɜɚɬɟɥɸ. 

ȼɵɜɨɞɵ. ȼ ɫɬɚɬɶɟ ɜɵɩɨɥɧɟɧ ɨɛɡɨɪ ɫɭɳɟɫɬɜɭɸɳɢɯ ɋȺɉɊ ɋɗɋ 
ɠɢɥɵɯ ɞɨɦɨɜ. ɇɚɢɛɨɥɟɟ ɩɨɩɭɥɹɪɧɵɟ ɩɪɨɝɪɚɦɦɵ ɩɨ ɜɵɛɨɪɭ ɫɟɱɟɧɢɹ 
ɤɚɛɟɥɟɣ ɪɚɡɪɚɛɨɬɚɧɵ ɞɥɹ Ɉɋ АТЧНШаЬ. Ɉɧɢ ɬɪɟɛɭɸɬ ɛɨɥɶɲɢɯ ɡɚɬɪɚɬ 
ɧɚ ɢɯ ɩɨɤɭɩɤɭ ɢ ɨɛɫɥɭɠɢɜɚɧɢɟ, ɥɢɛɨ ɧɟ ɩɪɟɞɨɫɬɚɜɥɹɸɬ ɞɨɫɬɭɩ ɤ ɛɚɡɚɦ 
ɞɚɧɧɵɯ. ɗɬɨ ɡɚɬɪɭɞɧɹɟɬ ɚɞɚɩɬɚɰɢɸ ɩɪɨɝɪɚɦɦɵ ɩɨɞ ɫɜɨɢ ɬɪɟɛɨɜɚɧɢɹ. 
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Ȼɟɫɩɥɚɬɧɵɟ ɩɪɨɝɪɚɦɦɵ ɧɟ ɩɨɡɜɨɥɹɸɬ ɩɨɞɨɛɪɚɬɶ ɚɩɩɚɪɚɬɵ ɡɚɳɢɬɵ ɜ 
ɚɜɬɨɦɚɬɢɱɟɫɤɨɦ ɪɟɠɢɦɟ, ɱɬɨ ɭɫɥɨɠɧɹɟɬ ɪɚɛɨɬɭ ɩɪɨɟɤɬɢɪɨɜɳɢɤɚ. 

ɋɨɝɥɚɫɧɨ ɉɍɗ ɢ ɌɄɉ ɩɪɢɜɟɞɟɧɚ ɦɟɬɨɞɢɤɚ ɜɵɛɨɪɚ ɫɟɱɟɧɢɹ 
ɩɪɨɜɨɞɧɢɤɨɜ ɞɥɹ ɠɢɥɵɯ ɞɨɦɨɜ. ɇɚ ɨɫɧɨɜɟ ɦɟɬɨɞɢɤɢ ɪɚɡɪɚɛɨɬɚɧ 
ɚɥɝɨɪɢɬɦ ɢ ɨɫɭɳɟɫɬɜɥɟɧɚ ɟɝɨ ɩɪɨɝɪɚɦɦɧɚɹ ɪɟɚɥɢɡɚɰɢɹ. Ⱦɥɹ ɫɨɡɞɚɧɢɹ 
ɩɪɨɝɪɚɦɦɵ ɢɫɩɨɥɶɡɨɜɚɥɚɫɶ ɤɪɨɫɫ-ɩɥɚɬɮɨɪɦɟɧɧɚɹ ɫɪɟɞɚ QЭ-CЫОКЭШЫ ɧɚ 
ɹɡɵɤɟ ɋ++ ɢ ɛɚɡɵ ɞɚɧɧɵɯ ɜ MТМЫШЬШПЭ τППТМО AММОЬЬ. 

ɉɪɨɝɪɚɦɦɚ ɩɨ ɡɚɞɚɧɧɵɦ ɩɨɥɶɡɨɜɚɬɟɥɟɦ ɞɚɧɧɵɦ ɩɨɞɛɢɪɚɟɬ 
ɧɟɨɛɯɨɞɢɦɵɣ ɬɢɩ ɤɚɛɟɥɹ, ɟɝɨ ɫɟɱɟɧɢɟ, ɩɪɨɜɟɪɹɟɬ ɜɵɛɪɚɧɧɨɟ ɫɟɱɟɧɢɟ 
ɩɨ ɩɨɬɟɪɟ ɧɚɩɪɹɠɟɧɢɹ, ɚ ɬɚɤɠɟ ɩɨɞɛɢɪɚɟɬ ɡɚɳɢɬɧɭɸ ɚɩɩɚɪɚɬɭɪɭ. 

Ɉɫɧɨɜɧɵɟ ɩɪɟɢɦɭɳɟɫɬɜɚ ɪɚɡɪɚɛɨɬɚɧɧɨɣ ɩɪɨɝɪɚɦɦɵμ ɩɪɨɫɬɨɣ 
ɢɧɬɟɪɮɟɣɫ, ɞɨɫɬɭɩɧɵɣ ɥɸɛɨɦɭ ɩɨɥɶɡɨɜɚɬɟɥɸ; ɩɪɨɝɪɚɦɦɚ ɩɨɥɧɨɫɬɶɸ 
ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɚ ɢ ɛɟɫɩɥɚɬɧɚ. Ɉɧɚ ɫɨɜɦɟɫɬɢɦɚ ɫ ɨɩɟɪɚɰɢɨɧɧɵɦɢ 
ɫɢɫɬɟɦɚɦɢ АТЧНШаЬ, LТЧЮб, MКМ τS. ȼɫɟ ɷɬɨ ɡɧɚɱɢɬɟɥɶɧɨ ɨɛɥɟɝɱɚɟɬ 
ɪɚɛɨɬɭ ɢɧɠɟɧɟɪɭ-ɩɪɨɟɤɬɢɪɨɜɳɢɤɭ ɢ ɫɨɤɪɚɳɚɟɬ ɜɪɟɦɹ ɧɚ ɜɵɩɨɥɧɟɧɢɟ 
ɩɪɨɟɤɬɚ. ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɛɚɡ ɞɚɧɧɵɯ MТМЫШЬШПЭ τППТМО AММОЬЬ ɩɨɡɜɨɥɹɟɬ 
ɥɸɛɨɦɭ ɩɨɥɶɡɨɜɚɬɟɥɸ ɜɧɨɫɢɬɶ ɬɪɟɛɭɟɦɵɟ ɢɡɦɟɧɟɧɢɹ. 
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AUTOMATION OF CALCULATIONS IN THE DESIGNING OF 

POWER SUPPLY SYSTEMS OF RESIDENTIAL BUILDINGS 

 

A.O. Dobrodey, A.A. Voronovich 

 

Abstract. The article reviews the existing CAD systems for power 

supply for residential buildings. The technique for selecting conductor cross 

sections is presented. On the basis of the methodology, an algorithm was 

developed and its software implementation in C++ and databases in 

Microsoft Office Access was implemented. The program selects the 

required type of cable, its section, checks the selected cross section by loss 

of voltage, and also selects protective equipment. The main advantages of 

the developed program: simple interface; the program is fully automated 

and free of charge; compatible with various OS. Using Microsoft Access 

databases allows the user to make changes. 

Keywords: power supply system, CAD, cable cross-section, 

algorithm, program, database. 
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