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ɍȾК 004.432.2  

ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɢ ɪɚɡɪɚɛɨɬɤɚ ɤɨɦɩɢɥɹɬɨɪɚ ɋ-ɩɨɞɨɛɧɨɝɨ ɹɡɵɤɚ 
ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ ɨɛɳɟɝɨ ɧɚɡɧɚɱɟɧɢɹ ɫ ɩɨɞɞɟɪɠɤɨɣ ɢɫɩɨɥɧɟɧɢɹ ɤɨɞɚ 

ɧɚ ɷɬɚɩɟ ɤɨɦɩɢɥɹɰɢɢ  
ɇ.Ɇ. Ɍɤɚɱёɜ, Ⱥ.ɂ. Ⱥɧɞɪɸɯɢɧ 

Ⱦɨɧɟɰɤɢɣ ɧɚɰɢɨɧɚɥɶɧɵɣ ɬɟɯɧɢɱɟɫɤɢɣ ɭɧɢɜɟɪɫɢɬɟɬ 
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Ɍɤɚɱёɜ ɇ.Ɇ., Ⱥɧɞɪɸɯɢɧ Ⱥ.ɂ. ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɢ ɪɚɡɪɚɛɨɬɤɚ ɤɨɦɩɢɥɹɬɨɪɚ ɋ-ɩɨɞɨɛɧɨɝɨ 
ɹɡɵɤɚ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ ɨɛɳɟɝɨ ɧɚɡɧɚɱɟɧɢɹ ɫ ɩɨɞɞɟɪɠɤɨɣ ɢɫɩɨɥɧɟɧɢɹ ɤɨɞɚ ɧɚ ɷɬɚɩɟ 
ɤɨɦɩɢɥɹɰɢɢ. ȼ ɫɬɚɬɶɟ ɩɪɟɞɫɬɚɜлɟɧ ɤɪɚɬɤɢɣ ɨɛɡɨɪ ɫɨɜɪɟɦɟɧɧɵɯ ɩɪɢɧцɢɩɨɜ 
ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɹɡɵɤɨɜ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ ɢ ɫɮɨɪɦɢɪɨɜɚɧɵ ɬɪɟɛɨɜɚɧɢɹ ɤ ɩɪɨɟɤɬɢɪɭɟɦɨɦɭ 
ɹɡɵɤɭ. ɋɩɪɨɟɤɬɢɪɨɜɚɧɚ ɧɚɱɚлɶɧɚɹ ɢɬɟɪɚцɢɹ ɹɡɵɤɚ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ ɨɛɳɟɝɨ ɧɚɡɧɚɱɟɧɢɹ ɢ 
ɤɪɚɬɤɨ ɨɩɢɫɚɧɚ ɫɬɪɭɤɬɭɪɚ ɪɚɡɪɚɛɚɬɵɜɚɟɦɨɝɨ ɤɨɦɩɢлɹɬɨɪɚ. ɉɟɪɫɩɟɤɬɢɜɚɦɢ ɪɚɡɜɢɬɢɹ 
ɹɡɵɤɚ ɹɜлɹɟɬɫɹ ɪɚɫɲɢɪɟɧɢɟ ɫɢɫɬɟɦɵ ɬɢɩɨɜ ɢ ɜɧɟɞɪɟɧɢɟ ɜ ɤɨɦɩɢлɹɬɨɪ ɤɨɦɩлɟɤɫɧɵɯ 
ɫɪɟɞɫɬɜ ɚɧɚлɢɡɚ ɤɨɞɚ ɞлɹ ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɨɲɢɛɨɤ ɢ ɢɫɩɨлɧɟɧɢɹ ɤɨɞɚ ɧɚ ɷɬɚɩɟ ɤɨɦɩɢлɹцɢɢ. 

 

Вɜɟɞɟɧɢɟ 

Ɂɚɞɚɱɚ ɩɪɨɟɤɬɢɪɨɜɚɧɢя ɧɨɜɵɯ яɡɵɤɨɜ 
ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢя ɜ ɧɚɲɟ ɜɪɟɦя яɜɥяɟɬɫя ɤɚɤ 
ɧɢɤɨɝɞɚ ɚɤɬɭɚɥɶɧɨɣ, ɩɨɫɤɨɥɶɤɭ ɲɢɪɨɤɨɟ 
ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɟ ɤɨɦɩɶɸɬɟɪɧɵɯ ɬɟɯɧɨɥɨɝɢɣ 
ɫɬɚɜɢɬ ɡɚɞɚɱɢ ɦɚɤɫɢɦɚɥɶɧɨɣ ɨɩɬɢɦɢɡɚɰɢɢ 
ɩɪɨɰɟɫɫɚ ɪɚɡɪɚɛɨɬɤɢ ɢ ɧɚɩɢɫɚɧɢя ɤɨɞɚ ɜ 
ɪɚɡɥɢɱɧɵɯ ɩɪɟɞɦɟɬɧɵɯ ɨɛɥɚɫɬяɯ. ɂɦɟɧɧɨ ɢɡ-ɡɚ 
ɲɢɪɨɤɨɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢя ɬɟɯ ɢɥɢ ɢɧɵɯ 
ɬɟɯɧɨɥɨɝɢɣ ɫɬɚɧɨɜяɬɫя ɛɨɥɟɟ ɡɚɦɟɬɧɵɦɢ ɢɯ 
ɧɟɞɨɫɬɚɬɤɢ, ɩɨɬɨɦɭ ɧɨɜɵɟ ɫɪɟɞɫɬɜɚ ɩɪɢɡɜɚɧɵ ɢɯ 
ɢɫɩɪɚɜɥяɬɶ Д1Ж.  

Вɵɫɨɤɨɭɪɨɜɧɟɜɵɟ ɫɪɟɞɫɬɜɚ 
ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢя ɡɧɚɱɢɬɟɥɶɧɨ ɭɫɤɨɪяɸɬ 
ɪɟɲɟɧɢɟ ɬɢɩɢɱɧɵɯ ɡɚɞɚɱ, ɧɨ ɡɚɱɚɫɬɭɸ ɢɯ 
ɝɢɛɤɨɫɬɢ ɦɨɠɟɬ ɧɟ ɯɜɚɬɚɬɶ, ɩɨɫɤɨɥɶɤɭ 
ɨɛɫɬɨяɬɟɥɶɫɬɜɚ ɪɟɲɚɟɦɨɣ ɡɚɞɚɱɢ ɬɪɟɛɭɸɬ ɛɨɥɟɟ 
ɬɨɱɧɨɝɨ ɤɨɧɬɪɨɥя ɧɚɞ ɫɢɬɭɚɰɢɟɣ. В ɱɚɫɬɧɨɫɬɢ, 
ɧɚɢɛɨɥɟɟ ɪɚɫɩɪɨɫɬɪɚɧёɧɧɨɣ яɜɥяɟɬɫя ɩɪɨɛɥɟɦɚ 
ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ, ɤɨɝɞɚ ɭɩɪɚɜɥɟɧɢɟ 
ɚɛɫɬɪɚɤɰɢяɦɢ ɩɪɢɜɨɞɢɬ ɤ ɜɵɱɢɫɥɟɧɢяɦ, ɧɟ 
ɜɥɢяɸɳɢɦ ɧɚ ɤɨɧɟɱɧɵɣ ɪɟɡɭɥɶɬɚɬ. Ⱦɪɭɝɨɣ 
ɩɪɨɛɥɟɦɨɣ яɜɥяɸɬɫя «ɩɪɨɬɟɤɚɸɳɢɟ ɚɛɫɬɪɚɤɰɢɢ» - 
яɜɥɟɧɢɟ, ɩɪɢ ɤɨɬɨɪɨɦ ɩɪɨɝɪɚɦɦɢɫɬɭ ɩɪɢɯɨɞɢɬɫя 
ɨɬɜɥɟɤɚɬɶɫя ɨɬ ɪɟɲɟɧɢя ɡɚɞɚɱɢ ɧɚ ɩɨɩɵɬɤɢ ɩɨɧяɬɶ 
ɜɧɭɬɪɟɧɧɟɟ ɭɫɬɪɨɣɫɬɜɨ ɢɫɩɨɥɶɡɭɟɦɵɯ ɢɦ ɫɪɟɞɫɬɜ. 
Кɚɤ ɩɪɚɜɢɥɨ, ɬɚɤɚя ɩɪɨɛɥɟɦɚ ɜɨɡɧɢɤɚɟɬ ɩɪɢ 
ɧɟɞɨɫɬɚɬɨɱɧɨɦ ɜɧɢɦɚɧɢɢ ɩɪɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ 
ɫɪɟɞɫɬɜ ɪɚɡɪɚɛɨɬɤɢ ɢɥɢ ɧɟɫɨɜɦɟɫɬɢɦɨɫɬɢ 
ɩɚɪɚɞɢɝɦ ɫɪɟɞɵ ɪɚɡɪɚɛɨɬɤɢ, яɡɵɤɚ ɢ ɛɢɛɥɢɨɬɟɤ. 
ɇɚɩɪɢɦɟɪ, Win32 API ɩɵɬɚɟɬɫя ɫɨɱɟɬɚɬɶ 
ɨɛɴɟɤɬɧɨ-ɨɪɢɟɧɬɢɪɨɜɚɧɧɭɸ ɦɨɞɟɥɶ ɧɚ ɨɫɧɨɜɟ 
ɨɛɦɟɧɚ ɫɨɨɛɳɟɧɢяɦɢ ɜɦɟɫɬɟ ɫ ɧɢɡɤɨɭɪɨɜɧɟɜɵɦ 
ɩɪɨɰɟɞɭɪɧɵɦ ɫɬɢɥɟɦ яɡɵɤɚ C, ɢɡ-ɡɚ ɱɟɝɨ 
ɩɪɨɝɪɚɦɦɢɫɬɭ ɩɪɢɯɨɞɢɬɶɫя ɜɵɩɨɥɧяɬɶ ɦɧɨɠɟɫɬɜɨ 
ɧɟɨɱɟɜɢɞɧɵɯ ɞɟɣɫɬɜɢɣ ɢ ɭɜɟɥɢɱɢɜɚɸɬɫя 

ɜɪɟɦɟɧɧɵɟ ɡɚɬɪɚɬɵ ɧɚ ɨɬɥɚɞɤɭ. 
əɡɵɤ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢя яɜɥяɟɬɫя ɧɢɡɲɢɦ 

ɫɥɨɟɦ, ɧɚ ɤɨɬɨɪɨɦ ɞɟɪɠɢɬɫя ɩɪɨɰɟɫɫ ɪɚɡɪɚɛɨɬɤɢ, 
ɩɨɬɨɦɭ ɜɚɠɧɨ ɭɛɟɞɢɬɶɫя ɜ ɬɨɦ, ɱɬɨɛɵ 
ɪɚɡɪɚɛɨɬɱɢɤɢ ɦɨɝɥɢ ɱёɬɤɨ ɜɵɪɚɠɚɬɶ ɜ ɧёɦ ɫɜɨɢ 
ɧɚɦɟɪɟɧɢя (ɚɛɫɬɪɚɤɰɢɢ ɢ ɚɥɝɨɪɢɬɦɵ, 
ɨɩɟɪɢɪɭɸɳɢɟ ɢɦɢ), ɩɨ ɦɢɧɢɦɭɦɭ ɨɬɜɥɟɤɚяɫɶ ɧɚ 
яɡɵɤɨɜɵɟ ɨɫɨɛɟɧɧɨɫɬɢ («ɛɨɪɨɬɶɫя» ɫ яɡɵɤɨɦ).  

ɐɟɥɶ ɪɚɛɨɬɵ: ɢɫɫɥɟɞɨɜɚɧɢɟ ɫɨɜɪɟɦɟɧɧɵɯ 
ɩɪɢɧɰɢɩɨɜ ɩɪɨɟɤɬɢɪɨɜɚɧɢя яɡɵɤɨɜ 
ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢя ɢ ɢɯ ɩɪɨɛɥɟɦ, ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ 
яɡɵɤɚ ɧɚ ɢɯ ɨɫɧɨɜɟ ɩɨɥɭɱɟɧɧɵɯ ɫɜɟɞɟɧɢɣ, ɚ ɬɚɤɠɟ 
ɪɚɡɪɚɛɨɬɤɚ ɢ ɪɚɡɜɢɬɢɟ ɤɨɦɩɢɥяɬɨɪɚ ɷɬɨɝɨ яɡɵɤɚ. 

 

1 ɐɟɥɢ ɩɪɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ ɹɡɵɤɨɜ 
ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ 

Вɜɢɞɭ ɪɚɡɜɢɬɢя ɢ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢя 
ɦɧɨɠɟɫɬɜɚ ɪɚɡɥɢɱɧɵɯ ɩɚɪɚɞɢɝɦ 
ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢя ɛɵɥɢ ɜɵɞɟɥɟɧɵ ɫɥɟɞɭɸɳɢɟ 
ɬɪɟɛɨɜɚɧɢя ɤ яɡɵɤɚɦ, ɜɵɩɨɥɧɟɧɢɟ ɤɨɬɨɪɵɯ 
ɩɨɡɜɨɥяɟɬ ɨɩɬɢɦɢɡɢɪɨɜɚɬɶ ɩɪɨɰɟɫɫ ɪɚɡɪɚɛɨɬɤɢ: 

1. əɡɵɤ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢя ɞɨɥɠɟɧ ɢɦɟɬɶ 
ɫɢɧɬɚɤɫɢɫ ɢ ɦɨɞɟɥɶ ɪɚɛɨɬɵ, ɤɨɬɨɪɵɟ ɩɨɡɜɨɥяɸɬ 
ɦɚɤɫɢɦɚɥɶɧɨ ɩɪɨɫɬɨ ɡɚɩɢɫɵɜɚɬɶ ɧɟɤɨɬɨɪɵɟ 
ɦɚɧɢɩɭɥяɰɢɢ ɢ ɜ ɬɨ ɠɟ ɜɪɟɦя ɩɨɡɜɨɥяɸɬ ɱёɬɤɨ ɢɯ 
ɜɢɞɟɬɶ ɩɪɢ ɱɬɟɧɢɢ ɤɨɞɚ. Ɍɚɤɢɟ яɡɵɤɢ, ɤɚɤ JКЯК, 
ɦɨɝɭɬ ɬɪɟɛɨɜɚɬɶ ɧɚɩɢɫɚɧɢя ɫɨɬɟɧ ɫɬɪɨɤ 
ɩɨɜɬɨɪяɸɳɟɝɨɫя ɤɨɞɚ ɞɥя ɪɟɲɟɧɢя ɡɚɞɚɱ, ɤɨɬɨɪɵɟ 
яɡɵɤɢ ɧɚɩɨɞɨɛɢɟ HКsФОХХ ɦɨɝɭɬ ɪɟɲɢɬɶ ɜ ɨɞɧɭ 
ɫɬɪɨɤɭ. Ɉɞɧɚɤɨ ɧɟɨɛɯɨɞɢɦɨ ɩɨɦɧɢɬɶ, ɱɬɨ ɛɨɥɟɟ 
ɤɪɚɬɤɢɣ ɤɨɞ ɦɨɠɟɬ ɢɫɩɨɥɶɡɨɜɚɬɶ ɛɨɥɟɟ ɫɥɨɠɧɵɟ 
ɩɨɧяɬɢя, ɩɨɬɨɦɭ ɧɚ ɟɝɨ ɩɨɧɢɦɚɧɢɟ ɦɨɠɟɬ ɭɣɬɢ 
ɝɨɪɚɡɞɨ ɛɨɥɶɲɟ ɜɪɟɦɟɧɢ, ɱɟɦ ɧɚ ɱɬɟɧɢɟ 
ɚɧɚɥɨɝɢɱɧɨɝɨ, ɧɨ ɛɨɥɟɟ ɞɥɢɧɧɨɝɨ ɤɨɞɚ. Ȼɚɥɚɧɫ 
ɦɟɠɞɭ ɷɬɢɦɢ ɫɬɨɪɨɧɚɦɢ ɞɨɥɠɟɧ ɫɨɛɥɸɞɚɬɶɫя ɤɚɤ 
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ɩɪɨɝɪɚɦɦɢɫɬɚɦɢ, ɬɚɤ ɢ ɩɪɨɟɤɬɢɪɨɜɳɢɤɚɦɢ яɡɵɤɚ. 
ɇɚɢɛɨɥɟɟ ɪɚɫɩɪɨɫɬɪɚɧёɧɧɨɣ ɮɨɪɦɨɣ яɡɵɤɚ ɜ ɷɬɨɦ 
ɩɥɚɧɟ яɜɥяɸɬɫя яɡɵɤɢ ɫ C-ɩɨɞɨɛɧɵɦ ɫɢɧɬɚɤɫɢɫɨɦ 
ɢ ɨɛɴɟɤɬɧɨ-ɨɪɢɟɧɬɢɪɨɜɚɧɧɨɣ ɦɨɞɟɥɶɸ ɫ 
ɧɟɤɨɬɨɪɵɦɢ ɷɥɟɦɟɧɬɚɦɢ ɮɭɧɤɰɢɨɧɚɥɶɧɨɝɨ 
ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢя (ɧɚɩɪɢɦɟɪ, lambda-

ɜɵɪɚɠɟɧɢяɦɢ ɢ ɡɚɦɵɤɚɧɢяɦɢ). 
2. əɡɵɤ, ɫɩɪɨɟɤɬɢɪɨɜɚɧɧɵɣ ɞɥя 

ɨɩɪɟɞɟɥёɧɧɨɣ ɩɪɟɞɦɟɬɧɨɣ ɨɛɥɚɫɬɢ, ɞɨɥɠɟɧ 
ɩɨɡɜɨɥяɬɶ ɩɪɨɡɪɚɱɧɨ ɦɚɧɢɩɭɥɢɪɨɜɚɬɶ ɩɨɧяɬɢяɦɢ 
ɞɚɧɧɨɣ ɨɛɥɚɫɬɢ. əɡɵɤ ɨɛɳɟɝɨ ɧɚɡɧɚɱɟɧɢя ɞɨɥɠɟɧ 
ɛɵɬɶ ɞɨɫɬɚɬɨɱɧɨ ɝɢɛɤɢɦ ɞɥя ɮɨɪɦɢɪɨɜɚɧɢя 
ɚɛɫɬɪɚɤɰɢɣ ɪɚɡɥɢɱɧɵɯ ɩɪɟɞɦɟɬɧɵɯ ɨɛɥɚɫɬɟɣ, ɚ 
ɬɚɤɠɟ ɞɚɜɚɬɶ ɜɨɡɦɨɠɧɨɫɬɶ ɩɨɫɬɪɨɟɧɢя ɫɜяɡɟɣ 
ɦɟɠɞɭ ɷɬɢɦɢ ɨɛɥɚɫɬяɦɢ. 

3. əɡɵɤ ɞɨɥɠɟɧ ɩɪɟɞɨɬɜɪɚɳɚɬɶ ɬɢɩɢɱɧɵɟ 
ɞɥя яɡɵɤɨɜ ɛɨɥɟɟ ɧɢɡɤɨɝɨ ɭɪɨɜɧя ɥɨɝɢɱɟɫɤɢɟ 
ɨɲɢɛɤɢ, ɩɪɟɜɪɚɳɚя ɢɯ ɜ ɫɟɦɚɧɬɢɱɟɫɤɢɟ. Ɉɛɵɱɧɨ ɤ 
ɷɬɨɣ ɰɟɥɢ ɫɬɪɟɦяɬɫя яɡɵɤɢ ɫ ɝɢɛɤɨɣ ɫɢɫɬɟɦɨɣ 
ɬɢɩɨɜ, ɩɨɡɜɨɥяя ɩɪɨɝɪɚɦɦɢɫɬɚɦ ɨɩɢɫɵɜɚɬɶ 
ɞɨɩɭɫɬɢɦɵɟ ɢ ɧɟɞɨɩɭɫɬɢɦɵɟ ɫɜяɡɢ ɦɟɠɞɭ 

ɨɛɴɟɤɬɚɦɢ ɜ ɨɩɪɟɞɟɥёɧɧɵɯ ɨɛɳɢɯ ɩɨɧяɬɢяɯ. 
4. Ⱥɛɫɬɪɚɤɰɢɢ, ɜɫɬɪɨɟɧɧɵɟ ɜ яɡɵɤ, 

ɞɨɥɠɧɵ ɧɟɫɬɢ ɦɢɧɢɦɚɥɶɧɭɸ ɧɚɝɪɭɡɤɭ, 
ɧɟɨɛɯɨɞɢɦɭɸ ɞɥя ɢɯ ɩɪɢɦɟɧɟɧɢя. əɡɵɤ C++ 
ɪɚɛɨɬɚɟɬ ɧɚ ɩɪɢɧɰɢɩɟ «ɩɥɚɬɢɲɶ ɬɨɥɶɤɨ ɡɚ ɬɨ, ɱɟɦ 
ɩɨɥɶɡɭɟɲɶɫя», ɩɨɡɜɨɥяя, ɧɚɩɪɢɦɟɪ, ɨɬɤɚɡɚɬɶɫя ɨɬ 
ɬɚɛɥɢɰɵ ɜɢɪɬɭɚɥɶɧɵɯ ɮɭɧɤɰɢɣ ɩɪɢ 
ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɤɥɚɫɫɨɜ Д2Ж, ɟɫɥɢ ɩɪɨɝɪɚɦɦɢɫɬɭ ɧɟ 
ɧɭɠɟɧ ɩɨɥɢɦɨɪɮɢɡɦ, ɚ ɬɨɥɶɤɨ ɧɚɫɥɟɞɨɜɚɧɢɟ ɢ 
ɢɧɤɚɩɫɭɥяɰɢя. əɡɵɤ RЮsЭ ɫɨɡɞɚёɬ ɧɨɜɭɸ ɦɨɞɟɥɶ 
ɭɩɪɚɜɥɟɧɢя ɩɚɦяɬɶɸ, ɤɨɬɨɪɚя ɩɪɟɞɨɬɜɪɚɳɚɟɬ 
ɬɢɩɢɱɧɵɟ ɨɲɢɛɤɢ ɜ яɡɵɤɚɯ ɫ ɪɭɱɧɨɣ ɦɨɞɟɥɶɸ 
(ɬɚɤɢɟ ɤɚɤ ɩɨɩɵɬɤɢ ɞɨɫɬɭɩɚ ɤ ɩɪɟɠɞɟɜɪɟɦɟɧɧɨ 
ɭɧɢɱɬɨɠɟɧɧɵɦ ɨɛɴɟɤɬɚɦ), ɩɪɢ ɷɬɨɦ ɧɟ ɢɫɩɨɥɶɡɭя 
ɫɛɨɪɤɢ ɦɭɫɨɪɚ ɢɥɢ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɩɨɞɫɱёɬɚ 
ɫɫɵɥɨɤ. ɂɫɩɨɥɶɡɭɟɦɚя ɜ ɷɬɢɯ ɰɟɥяɯ ɚɛɫɬɪɚɤɰɢя 
ХТПОЭТЦО Д3Ж (ɜɪɟɦя ɠɢɡɧɢ ɨɛɴɟɤɬɚ) яɜɥяɟɬɫя гОrШ-

МШsЭ КЛsЭrКМЭТШЧ (ɚɛɫɬɪɚɤɰɢя ɫ ɧɭɥɟɜɨɣ 
ɫɬɨɢɦɨɫɬɶɸ), ɩɨɫɤɨɥɶɤɭ ɫ ɟё ɩɨɦɨɳɶɸ ɬɚɤɢɟ 
ɦɨɦɟɧɬɵ, ɤɚɤ ɨɩɬɢɦɚɥɶɧɨɟ ɜɪɟɦя ɭɞɚɥɟɧɢя 
ɨɛɴɟɤɬɚ, ɩɨɥɧɨɫɬɶɸ ɪɚɫɫɱɢɬɵɜɚɸɬɫя ɧɚ ɷɬɚɩɟ 
ɤɨɦɩɢɥяɰɢɢ ɛɟɡ ɜɥɢяɧɢя ɧɚ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ 
ɤɨɧɟɱɧɨɣ ɩɪɨɝɪɚɦɦɵ, ɜ ɬɨ ɠɟ ɜɪɟɦя ɭɜɟɥɢɱɢɜɚя 
ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɪɚɡɪɚɛɨɬɤɢ ɡɚ ɫɱёɬ 
ɫɨɤɪɚɳɟɧɢя ɷɬɚɩɚ ɨɬɥɚɞɤɢ. 

Кɚɤ ɜɢɞɧɨ ɩɨ ɩɪɢɦɟɪɭ ɫ Rust, ɩɨɫɥɟɞɧɢɟ 
ɞɜɚ ɩɭɧɤɬɚ ɬɟɫɧɨ ɫɜяɡɚɧɵ ɫ ɜɵɱɢɫɥɟɧɢяɦɢ ɧɚ 
ɷɬɚɩɟ ɤɨɦɩɢɥяɰɢɢ. Пɟɪɟɧɨɫ ɪɟɲɟɧɢɣ ɤɚɤ ɦɨɠɧɨ 
ɛɨɥɶɲɟɝɨ ɤɨɥɢɱɟɫɬɜɚ ɡɚɞɚɱ ɫ ɤɨɧɟɱɧɨɣ ɩɪɨɝɪɚɦɦɵ 
ɧɚ ɤɨɦɩɢɥяɬɨɪ ɭɥɭɱɲɚɟɬ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɤɚɤ 
ɫɚɦɨɣ ɩɪɨɝɪɚɦɦɵ, ɬɚɤ ɢ ɩɪɨɰɟɫɫɚ ɨɬɥɚɞɤɢ, ɩɨɬɨɦɭ 
яɜɥяɟɬɫя ɩɟɪɫɩɟɤɬɢɜɧɵɦ ɧɚɩɪɚɜɥɟɧɢɟɦ 
ɢɫɫɥɟɞɨɜɚɧɢɣ. 

2 ɋɬɪɭɤɬɭɪɚ ɪɚɡɪɚɛɚɬɵɜɚɟɦɨɝɨ 
ɤɨɦɩɢɥɹɬɨɪɚ 

Ɉɛɳɚя ɫɬɪɭɤɬɭɪɚ ɩɪɨɝɪɚɦɦɵ ɨɩɢɫɚɧɚ ɧɚ 
ɪɢɫ. 1. Кɚɠɞɵɣ ɤɨɦɩɢɥяɬɨɪ ɢɦɟɟɬ 3 ɨɫɧɨɜɧɵɟ 
ɮɚɡɵ Д4Ж: 

1. Ɋɚɡɛɨɪ ɢɫɯɨɞɧɨɝɨ ɤɨɞɚ. Ⱦɚɧɧɚя ɮɚɡɚ 
ɫɨɫɬɨɢɬ ɢɡ ɞɜɭɯ ɩɪɨɰɟɫɫɨɜ: ɥɟɤɫɢɱɟɫɤɢɣ ɢ 
ɫɢɧɬɚɤɫɢɱɟɫɤɢɣ ɚɧɚɥɢɡ. Ʌɟɤɫɢɱɟɫɤɢɣ ɚɧɚɥɢɡɚɬɨɪ 
ɪɚɡɛɢɜɚɟɬ ɢɫɯɨɞɧɭɸ ɩɪɨɝɪɚɦɦɭ ɧɚ ɩɨɬɨɤ ɬɨɤɟɧɨɜ 
(ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ ɢɞɟɧɬɢɮɢɤɚɬɨɪɨɜ, ɤɥɸɱɟɜɵɯ 
ɫɥɨɜ, ɨɩɟɪɚɬɨɪɨɜ ɢ ɤɨɧɫɬɚɧɬ), ɩɨɫɥɟ ɱɟɝɨ 
ɫɢɧɬɚɤɫɢɱɟɫɤɢɣ ɚɧɚɥɢɡɚɬɨɪ ɩɪɨɜɟɪяɟɬ 
ɫɨɨɬɜɟɬɫɬɜɢɟ ɨɛɪɚɡɭɟɦɵɯ ɤɨɧɫɬɪɭɤɰɢɣ 
ɝɪɚɦɦɚɬɢɤɟ яɡɵɤɚ. Пɪɢ ɨɬɫɭɬɫɬɜɢɢ ɨɲɢɛɨɤ ɧɚ 
ɷɬɨɦ ɷɬɚɩɟ ɜɨɡɦɨɠɧɨ ɮɨɪɦɢɪɨɜɚɧɢɟ ɨɞɧɨɡɧɚɱɧɨɣ 
ɢɧɮɨɪɦɚɰɢɢ ɨɛ ɨɩɢɫɚɧɧɵɯ ɨɛɴɟɤɬɚɯ ɢ 
ɨɫɭɳɟɫɬɜɥяɟɦɵɯ ɧɚɞ ɧɢɦɢ ɞɟɣɫɬɜɢяɯ. 
Ɋɚɡɪɚɛɚɬɵɜɚɟɦɵɣ ɤɨɦɩɢɥяɬɨɪ ɢɫɩɨɥɶɡɭɟɬ ɫɜяɡɤɭ 
ɝɟɧɟɪɚɬɨɪɨɜ FХОб + GNU BТsШЧ ɞɥя ɚɜɬɨɦɚɬɢɡɚɰɢɢ 
ɪɚɡɪɚɛɨɬɤɢ ɷɬɢɯ ɚɧɚɥɢɡɚɬɨɪɨɜ, ɩɨɫɤɨɥɶɤɭ ɨɧɢ 
ɩɨɡɜɨɥяɸɬ ɨɩɢɫɚɬɶ ɝɪɚɦɦɚɬɢɤɭ яɡɵɤɚ ɜ 
ɞɟɤɥɚɪɚɬɢɜɧɨɣ ɮɨɪɦɟ. 

2. ɋɟɦɚɧɬɢɱɟɫɤɢɣ ɚɧɚɥɢɡ. ɇɚ ɷɬɨɣ ɫɬɚɞɢɢ 
ɨɫɭɳɟɫɬɜɥяɸɬɫя ɬɚɤɢɟ ɨɩɟɪɚɰɢɢ, ɤɚɤ ɩɨɫɬɪɨɟɧɢɟ 
ɩɪɨɦɟɠɭɬɨɱɧɨɝɨ ɩɪɟɞɫɬɚɜɥɟɧɢя, ɫɜɟɪɤɚ ɫ 
ɬɚɛɥɢɰɟɣ ɫɢɦɜɨɥɨɜ, ɩɪɨɜɟɪɤɚ ɬɢɩɨɜ, ɚɧɚɥɢɡ 
ɩɨɬɨɤɚ ɭɩɪɚɜɥɟɧɢя, ɩɪɟɞɜɚɪɢɬɟɥɶɧɚя ɨɩɬɢɦɢɡɚɰɢя 
ɢ ɩɪɨɱɟɟ. Ɉɫɧɨɜɧɵɟ ɰɟɥɢ: ɭɛɟɞɢɬɶɫя, ɱɬɨ 
ɨɩɢɫɚɧɧɵɟ ɞɟɣɫɬɜɢя ɜɟɪɧɵ ɜ ɩɨɧяɬɢяɯ ɨɩɢɫɚɧɧɵɯ 
ɚɛɫɬɪɚɤɰɢɣ, ɢ ɨɩɪɟɞɟɥɢɬɶ ɤɨɪɪɟɤɬɧɵɟ ɞɟɣɫɬɜɢя ɜ 
ɩɨɧяɬɢяɯ ɝɟɧɟɪɢɪɭɟɦɨɣ ɩɪɨɝɪɚɦɦɵ. ɗɬɢ ɨɩɟɪɚɰɢɢ 
ɩɪɨɢɡɜɨɞяɬɫя ɫ ɩɨɦɨɳɶɸ ɬɚɛɥɢɰɵ ɫɢɦɜɨɥɨɜ 
ɩɭɬёɦ ɚɧɚɥɢɡɚ ɞɟɪɟɜɶɟɜ ɜɵɪɚɠɟɧɢɣ. Кɚɠɞɵɣ 
ɨɩɢɫɚɧɧɵɣ ɬɢɩ ɞɚɧɧɵɯ ɜ ɚɧɚɥɢɡɢɪɭɟɦɨɣ 
ɩɪɨɝɪɚɦɦɟ ɫɨɯɪɚɧяɟɬɫя ɤɚɤ ɨɛɴɟɤɬ ɩɨɞɤɥɚɫɫɨɜ 
TвpО (ɪɢɫ. 2). Ⱥɧɚɥɨɝɢɱɧɨ ɯɪɚɧяɬɫя ɢɧɫɬɪɭɤɰɢɢ 
(SЭКЭОЦОЧЭ), ɜɵɪɚɠɟɧɢя (EбprОssТШЧ) ɢ ɩɪɨɱɢɟ 
ɷɥɟɦɟɧɬɵ. 

3. Ƚɟɧɟɪɚɰɢя ɤɨɞɚ ɩɪɨɝɪɚɦɦɵ. Ⱦɟɣɫɬɜɢя ɜ 
ɩɨɧяɬɢяɯ ɩɪɨɝɪɚɦɦɵ ɩɟɪɟɜɨɞяɬɫя ɜ ɩɨɧяɬɢя 
ɩɥɚɬɮɨɪɦɵ, ɧɚ ɤɨɬɨɪɨɣ ɛɭɞɟɬ ɪɚɛɨɬɚɬɶ ɰɟɥɟɜɚя 
ɩɪɨɝɪɚɦɦɚ. ɇɚ ɷɬɨɣ ɮɚɡɟ ɦɨɝɭɬ ɨɫɭɳɟɫɬɜɥяɬɶɫя 
ɨɩɬɢɦɢɡɚɰɢɢ, ɫɩɟɰɢɮɢɱɧɵɟ ɞɥя ɞɚɧɧɨɣ Ɉɋ ɢ/ɢɥɢ 
ɚɪɯɢɬɟɤɬɭɪɵ ɩɪɨɰɟɫɫɨɪɚ. Ɍɪɚɞɢɰɢɨɧɧɵɟ 
ɤɨɦɩɢɥяɬɨɪɵ ɝɟɧɟɪɢɪɭɸɬ ɩɪɨɝɪɚɦɦɵ ɜ 
ɚɫɫɟɦɛɥɟɪɧɵɯ ɢɧɫɬɪɭɤɰɢяɯ ɰɟɥɟɜɨɣ ɩɥɚɬɮɨɪɦɵ, 
ɡɚɬɟɦ ɢɫɩɨɥɶɡɭɸɬ ɩɪɨɝɪɚɦɦɭ-ɚɫɫɟɦɛɥɟɪ ɞɥя 
ɫɛɨɪɤɢ ɪɚɛɨɱɟɣ ɩɪɨɝɪɚɦɦɵ. Пɟɪɫɩɟɤɬɢɜɧɵɦ 
ɧɚɩɪɚɜɥɟɧɢɟɦ яɜɥяɟɬɫя ɤɨɦɩɢɥяɰɢя ɤɨɞɚ ɜ ANSI 
C, ɩɨɫɤɨɥɶɤɭ ɤɨɦɩɢɥяɬɨɪɵ яɡɵɤɚ C ɞɨɫɬɭɩɧɵ ɧɚ 
ɛɨɥɶɲɨɦ ɤɨɥɢɱɟɫɬɜɟ ɩɥɚɬɮɨɪɦ, ɚ ɢɯ ɜɫɬɪɨɟɧɧɵɟ 
ɨɩɬɢɦɢɡɚɬɨɪɵ ɩɨɡɜɨɥяɸɬ ɩɨɥɭɱɢɬɶ 
ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ, ɛɥɢɡɤɭɸ ɤ ɧɚɩɢɫɚɧɧɨɦɭ 
ɜɪɭɱɧɭɸ ɚɫɫɟɦɛɥɟɪɧɨɦɭ ɤɨɞɭ.  
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Ɋɢɫɭɧɨɤ 1 – ɋɯɟɦɚ ɚɪɯɢɬɟɤɬɭɪɵ ɤɨɦɩɢɥяɬɨɪɚ

 

 
 

Ɋɢɫɭɧɨɤ 2 – Пɨɬɨɦɤɢ ɤɥɚɫɫɚ Type, ɩɪɟɞɫɬɚɜɥяɸɳɢɟ ɫɨɛɨɣ ɪɚɡɥɢɱɧɵɟ ɫɬɚɧɞɚɪɬɧɵɟ ɬɢɩɵ ɢ ɫɩɨɫɨɛɵ 

ɩɨɫɬɪɨɟɧɢя ɩɨɥɶɡɨɜɚɬɟɥɶɫɤɢɯ ɬɢɩɨɜ 
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3 ɉɪɢɦɟɪɵ ɤɨɧɫɬɪɭɤɰɢɣ ɩɪɨɟɤɬɢɪɭɟɦɨɝɨ 
ɹɡɵɤɚ 

ɇɚ ɪɢɫ. 3 ɪɚɫɫɦɨɬɪɟɧ ɩɪɢɦɟɪ ɢɫɯɨɞɧɨɝɨ 
ɤɨɞɚ. ɋɢɧɬɚɤɫɢɫ ɢ ɦɧɨɝɢɟ ɤɨɧɫɬɪɭɤɰɢɢ яɡɵɤɚ 
яɜɥяɸɬɫя ɩɪɨɢɡɜɨɞɧɵɦɢ ɨɬ C-ɩɨɞɨɛɧɵɯ яɡɵɤɨɜ, 
ɧɨ ɫ ɧɟɤɨɬɨɪɵɦɢ ɫɬɪɭɤɬɭɪɧɵɦɢ ɨɬɥɢɱɢяɦɢ. ɂɡ 
ɞɚɧɧɵɯ ɩɪɢɦɟɪɨɜ ɜɢɞɧɵ ɫɥɟɞɭɸɳɢɟ: 

1. Ⱦɢɪɟɤɬɢɜɚ import ɭɤɚɡɵɜɚɟɬ 
ɤɨɦɩɢɥяɬɨɪɭ ɩɭɬɶ ɤ ɦɨɞɭɥяɦ, ɫɢɦɜɨɥɵ ɤɨɬɨɪɵɯ 
ɧɟɨɛɯɨɞɢɦɨ ɞɨɛɚɜɢɬɶ ɜ ɝɥɨɛɚɥɶɧɨɟ ɩɪɨɫɬɪɚɧɫɬɜɨ 
ɢɦёɧ. Ⱦɢɪɟɤɬɢɜɚ ɩɨɡɜɨɥяɟɬ ɩɟɪɟɱɢɫɥяɬɶ ɫɢɦɜɨɥɵ 
ɜ ɢɟɪɚɪɯɢɱɟɫɤɨɦ ɩɨɪяɞɤɟ, ɬɚɤɢɦ ɨɛɪɚɡɨɦ 
ɪɚɡɪɟɲɚя ɭɤɚɡɚɬɶ ɧɟɫɤɨɥɶɤɨ ɫɢɦɜɨɥɨɜ ɜ ɟɞɢɧɨɠɞɵ 
ɭɤɚɡɚɧɧɨɦ ɦɨɞɭɥɟ. Пɪɢ ɢɦɩɨɪɬɟ ɤɨɦɩɢɥяɬɨɪ 
ɩɪɨɯɨɞɢɬ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ ɩɭɬɶ ɜ ɮɚɣɥɨɜɨɣ 
ɫɢɫɬɟɦɟ, ɩɵɬɚяɫɶ ɧɚɣɬɢ ɮɚɣɥ ɢɧɬɟɪɮɟɣɫɚ 
ɭɤɚɡɚɧɧɨɝɨ ɦɨɞɭɥя. Ɏɚɣɥɵ ɢɧɬɟɪɮɟɣɫɚ 
ɝɟɧɟɪɢɪɭɸɬɫя ɩɪɢ ɤɨɦɩɢɥяɰɢɢ ɜɦɟɫɬɟ ɫ ɢɫɯɨɞɧɵɦ 
ɤɨɞɨɦ ɧɚ C. 

2. Ɍɢɩɵ-ɷɧɭɦɟɪɚɰɢɢ (ОЧЮЦ) яɜɥяɸɬɫя 
ɚɥɝɟɛɪɚɢɱɟɫɤɢɦɢ ɬɢɩɚɦɢ ɞɚɧɧɵɯ, ɢɥɢ 
ɩɨɦɟɱɟɧɧɵɦɢ ɨɛɴɟɞɢɧɟɧɢяɦɢ (ЭвpО-tagged union). 

Кɚɠɞɵɣ ɜɚɪɢɚɧɬ яɜɥяɟɬɫя ɧɟ ɬɨɥɶɤɨ ɧɟɤɨɬɨɪɵɦ 
ɡɧɚɱɟɧɢɟɦ, ɧɨ ɟɳё ɢ ɫɨɩɪɨɜɨɠɞɚɸɳɟɣ ɷɬɨ 
ɡɧɚɱɟɧɢɟ ɫɬɪɭɤɬɭɪɨɣ ɞɚɧɧɵɯ. Вɫɟ ɜɚɪɢɚɧɬɵ ɦɨɝɭɬ 
ɢɦɟɬɶ ɩɚɪɚɦɟɬɪɵ ɪɚɡɧɵɯ ɬɢɩɨɜ. Пɪɢ 

ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɨɛɴɟɤɬɨɜ ɬɚɤɢɯ ɬɢɩɨɜ ɜ ɤɪɚɬɤɨɦ 
ɫɢɧɬɚɤɫɢɫɟ ɫɤɪɵɜɚɟɬɫя ɦɧɨɠɟɫɬɜɨ ɨɩɟɪɚɰɢɣ ɩɨ 
ɩɪɨɜɟɪɤɟ ɢɫɬɢɧɧɨɝɨ ɬɢɩɚ ɨɛɴɟɤɬɚ ɢ ɤɨɦɩɢɥяɬɨɪ 
ɝɚɪɚɧɬɢɪɭɟɬ, ɱɬɨ ɜɫɟ ɨɩɟɪɚɰɢɢ ɧɚɞ ɷɬɢɦɢ 
ɨɛɴɟɤɬɚɦɢ ɬɢɩɨɛɟɡɨɩɚɫɧɵ. 

3. ɍɫɥɨɜɧɵɟ ɩɟɪɟɯɨɞɵ, ɰɢɤɥɵ ɢ ɛɥɨɤɢ 
ɤɨɞɚ ɜɦɟɫɬɨ ɢɧɫɬɪɭɤɰɢɣ яɜɥяɸɬɫя ɜɵɪɚɠɟɧɢяɦɢ. 
Ɍ. ɟ. ɨɧɢ ɢɦɟɸɬ ɧɟɤɨɬɨɪɨɟ ɡɧɚɱɟɧɢɟ, ɜɵɱɢɫɥяɟɦɨɟ 
ɤɨɞɨɦ ɜɧɭɬɪɢ ɧɢɯ. ɗɬɨ ɩɨɡɜɨɥяɟɬ: ɡɚɩɢɫɵɜɚɬɶ 
ɧɟɤɨɬɨɪɵɟ ɨɩɟɪɚɰɢɢ ɛɨɥɟɟ ɥɚɤɨɧɢɱɧɨ, ɫɨɯɪɚɧяɬɶ 
ɱɢɫɬɨɬɭ ɜɧɟɲɧɟɣ ɨɛɥɚɫɬɢ ɜɢɞɢɦɨɫɬɢ ɨɬ 
ɜɪɟɦɟɧɧɵɯ ɩɟɪɟɦɟɧɧɵɯ ɢ ɨɛɟɫɩɟɱɢɜɚɬɶ 
ɤɨɧɫɬɚɧɬɧɨɫɬɶ ɩɟɪɟɦɟɧɧɵɯ, ɬɪɟɛɭɸɳɢɯ ɫɥɨɠɧɵɣ 
ɩɪɨɰɟɫɫ ɢɧɢɰɢɚɥɢɡɚɰɢɢ. 

4. ɐɢɤɥ ПШr ɢɦɟɟɬ ɛɨɥɟɟ ɩɪɨɫɬɭɸ ɮɨɪɦɭ 
ɡɚɩɢɫɢ, ɤɨɬɨɪɚя ɭɤɚɡɵɜɚɟɬ ɢɦɟɧɚ ɢɧɞɟɤɫɧɨɣ 
ɩɟɪɟɦɟɧɧɨɣ ɢ ɢɬɟɪɚɬɨɪɚ, ɚ ɬɚɤɠɟ ɞɢɚɩɚɡɨɧ ɨɛɯɨɞɚ 
ɛɟɡ ɢɡɥɢɲɧɟɣ ɢɧɮɨɪɦɚɰɢɢ ɨ ɜɧɭɬɪɟɧɧɢɯ ɭɫɥɨɜɢяɯ 
ɪɚɛɨɬɵ ɰɢɤɥɚ. 

Кɪɨɦɟ ɬɨɝɨ, ɢɦɟɸɬɫя ɫɫɵɥɨɱɧɵɟ ɬɢɩɵ (ɜ 
ɤɚɱɟɫɬɜɟ ɚɛɫɬɪɚɤɰɢɢ ɧɚɞ ɭɤɚɡɚɬɟɥяɦɢ) ɢ ɱёɬɤɨɟ 
ɪɚɡɞɟɥɟɧɢɟ ɦɟɠɞɭ ɬɢɩɚɦɢ ЧЮХХКЛХО (ɤɨɬɨɪɵɟ ɦɨɝɭɬ 
ɢɦɟɬɶ ɧɭɥɟɜɨɣ ɭɤɚɡɚɬɟɥɶ ɜ ɤɚɱɟɫɬɜɟ ɡɧɚɱɟɧɢя) ɢ 
ɧɟ-ЧЮХХКЛХО. Кɨɦɩɢɥяɬɨɪ ɛɭɞɟɬ ɬɪɟɛɨɜɚɬɶ ɩɪɨɜɟɪɤɭ 
ɧɚ ЧЮХХ ɜ ɫɥɭɱɚɟ ɩɨɩɵɬɨɤ ɨɩɟɪɚɰɢɣ ɧɚɞ ɨɛɴɟɤɬɚɦɢ 
nullable-ɬɢɩɨɜ.

 
 

Ɋɢɫɭɧɨɤ 3 – Пɪɢɦɟɪ ɢɫɯɨɞɧɨɝɨ ɤɨɞɚ ɧɚ ɩɪɨɟɤɬɢɪɭɟɦɨɦ яɡɵɤɟ
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4 ɉɟɪɫɩɟɤɬɢɜɵ ɪɚɡɜɢɬɢɹ 

əɡɵɤ ɫɨɡɞɚɧ ɫ ɧɚɦɟɪɟɧɢɟɦ ɟɝɨ ɪɚɫɲɢɪɟɧɢя 
ɮɭɧɤɰɢɨɧɚɥɶɧɵɦɢ ɢ ɨɛɴɟɤɬɧɨ-ɨɪɢɟɧɬɢɪɨɜɚɧɧɵɦɢ 
ɜɨɡɦɨɠɧɨɫɬяɦɢ ɫ ɰɟɥɶɸ ɢɫɫɥɟɞɨɜɚɧɢя 
ɜɨɡɦɨɠɧɨɫɬɟɣ ɜɵɱɢɫɥɟɧɢɣ ɧɚ ɷɬɚɩɟ ɤɨɦɩɢɥяɰɢɢ. 

ɋɪɟɞɢ ɩɥɚɧɢɪɭɟɦɵɯ ɜɨɡɦɨɠɧɨɫɬɟɣ 
яɜɥяɸɬɫя ɬɚɤɢɟ ɪɚɫɩɪɨɫɬɪɚɧёɧɧɵɟ ɜɨɡɦɨɠɧɨɫɬɢ 
ɫɨɜɪɟɦɟɧɧɵɯ яɡɵɤɨɜ, ɤɚɤ ɢɧɬɟɪɮɟɣɫɵ, 
ɩɨɥɧɨɰɟɧɧɚя ɩɨɞɞɟɪɠɤɚ ɲɚɛɥɨɧɨɜ (ɜ ɩɪɢɦɟɪɟ 
ɤɨɞɚ ɜɢɞɟɧ ɫɬɚɧɞɚɪɬɧɵɣ ɲɚɛɥɨɧ VОМ, ɤɨɬɨɪɵɣ 
яɜɥяɟɬɫя ɚɛɫɬɪɚɤɰɢɟɣ ɧɚɞ ɫɬɚɬɢɱɟɫɤɢɦɢ ɢ 
ɞɢɧɚɦɢɱɟɫɤɢɦɢ ɦɚɫɫɢɜɚɦɢ), ХКЦЛНК-ɜɵɪɚɠɟɧɢя 
(ɤɚɤ ɦɢɧɢɦɭɦ ɜ ɮɨɪɦɟ ТЧХТЧО-ɨɩɟɪɚɰɢɣ), 
ɤɨɧɬɪɚɤɬɧɨɟ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɟ ɢ ɜɵɩɨɥɧɟɧɢɟ 
ɩɪɨɢɡɜɨɥɶɧɨɝɨ ɤɨɞɚ ɧɚ ɷɬɚɩɟ ɤɨɦɩɢɥяɰɢɢ.  

Ɉɛɴɟɤɬɧɚя ɦɨɞɟɥɶ, ɜ ɤɨɬɨɪɨɣ ɜ ɨɫɧɨɜɟ 
ɛɭɞɭɬ ɥɟɠɚɬɶ ɢɧɬɟɪɮɟɣɫɵ, ɫɯɨɞɧɚ ɫ ɦɨɞɟɥɶɸ 
яɡɵɤɚ RЮsЭ Д5Ж. В яɡɵɤɟ RЮsЭ ɨɬɞɟɥɶɧɨ 
ɨɩɢɫɵɜɚɸɬɫя ɫɬɪɭɤɬɭɪɵ ɞɚɧɧɵɯ (sЭrЮМЭ), 
ɢɧɬɟɪɮɟɣɫɵ (ЭrКТЭ) ɢ ɪɟɚɥɢɡɚɰɢɢ (ТЦpХ), ɱɬɨ 
ɨɬɥɢɱɚɟɬɫя ɨɬ ɬɪɚɞɢɰɢɨɧɧɨɝɨ ɨɛɴɟɤɬɧɨ-

ɨɪɢɟɧɬɢɪɨɜɚɧɧɨɝɨ ɩɨɞɯɨɞɚ, ɜ ɤɨɬɨɪɨɦ ɤɥɚɫɫɵ 
ɨɛɴɟɞɢɧяɸɬ ɜ ɫɟɛɟ ɜɫɟ ɬɪɢ ɷɥɟɦɟɧɬɚ. Вɨɡɦɨɠɧɨɫɬɶ 
ɨɩɢɫɵɜɚɬɶ ɪɟɚɥɢɡɚɰɢɢ ɪɚɡɥɢɱɧɵɯ ɢɧɬɟɪɮɟɣɫɨɜ 
ɞɥя ɪɚɡɥɢɱɧɵɯ ɫɬɪɭɤɬɭɪ ɞɚɧɧɵɯ ɨɬɤɪɵɜɚɟɬ 
ɜɨɡɦɨɠɧɨɫɬɢ ɞɥя ɩɨɥɢɦɨɪɮɢɡɦɚ ɛɟɡ яɜɧɵɯ 
ɩɪɢɡɧɚɤɨɜ ɧɚɫɥɟɞɨɜɚɧɢя («ɩɪɢɨɪɢɬɟɬ ɤɨɦɩɨɡɢɰɢɢ 
ɜɦɟɫɬɨ ɧɚɫɥɟɞɨɜɚɧɢя» ɤɚɤ ɨɞɢɧ ɢɡ ɩɪɢɧɰɢɩɨɜ 
ɈɈП ɩɨɞɫɜɟɱɢɜɚɟɬ ɨɞɧɭ ɢɡ ɩɪɨɛɥɟɦ ɷɬɨɣ 
ɩɚɪɚɞɢɝɦɵ). Пɪɢ ɷɬɨɦ ɜɨɡɦɨɠɟɧ ɛɨɥɶɲɢɣ ɮɨɤɭɫ 
ɧɚ ɫɬɚɬɢɱɟɫɤɨɦ ɩɨɥɢɦɨɪɮɢɡɦɟ ɜɦɟɫɬɨ 
ɞɢɧɚɦɢɱɟɫɤɨɝɨ (ɤɨɦɩɢɥяɬɨɪ ɦɨɠɟɬ «ɪɚɡɜɟɪɧɭɬɶ» 
ɚɛɫɬɪɚɤɰɢɸ ɢ ɩɨɞɨɛɪɚɬɶ ɩɪɚɜɢɥɶɧɵɟ ɨɩɟɪɚɰɢɢ 
ɛɟɡ ɢɫɩɨɥɶɡɨɜɚɧɢя ɬɚɛɥɢɰ ɜɢɪɬɭɚɥɶɧɵɯ ɮɭɧɤɰɢɣ, 
ɢ ɬɚɤɢɦ ɨɛɪɚɡɨɦ ɩɪɟɞɨɬɜɪɚɬɢɬɶ ɥɢɲɧɢɟ ɨɲɢɛɤɢ 
ɞɢɧɚɦɢɱɟɫɤɨɝɨ ɩɪɢɜɟɞɟɧɢя ɬɢɩɨɜ). 

Вɵɩɨɥɧɟɧɢɟ ɩɪɨɢɡɜɨɥɶɧɨɝɨ ɤɨɞɚ ɧɚ ɷɬɚɩɟ 
ɤɨɦɩɢɥяɰɢɢ (compile-time function execution, 

CTFE Д6Ж) ɬɚɤɠɟ ɩɨɡɜɨɥɢɬ ɩɨɜɵɫɢɬɶ 
ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɤɨɧɟɱɧɨɣ ɩɪɨɝɪɚɦɦɵ ɢ 
ɨɛɧɚɪɭɠɢɬɶ ɦɧɨɝɢɟ ɨɲɢɛɤɢ ɞɨ ɟё ɡɚɩɭɫɤɚ. Ɂɚɞɚɱɢ, 
ɤɨɬɨɪɵɟ ɦɨɠɧɨ ɜɵɩɨɥɧɢɬɶ ɟɞɢɧɨɠɞɵ ɧɚ ɦɚɲɢɧɟ 
ɪɚɡɪɚɛɨɬɱɢɤɚ, ɦɨɠɧɨ ɭɛɪɚɬɶ ɫ ɤɚɠɞɨɝɨ ɡɚɩɭɫɤɚ 
ɩɪɨɝɪɚɦɦɵ ɩɨɥɶɡɨɜɚɬɟɥɟɦ. ɑɚɫɬɶ ɤɨɞɚ, ɤɨɬɨɪɚя 
ɬɪɟɛɭɟɬ ɜɵɡɨɜɚ ɮɭɧɤɰɢɣ ɨɩɟɪɚɰɢɨɧɧɨɣ ɫɢɫɬɟɦɵ 
ɞɥя ɜɵɱɢɫɥɟɧɢя ɧɟɨɛɯɨɞɢɦɵɯ ɞɥя ɤɨɦɩɢɥяɰɢɢ 
ɞɚɧɧɵɯ, ɦɨɠɟɬ ɛɵɬɶ ɨɛɨɡɧɚɱɟɧɚ ɫɩɟɰɢɚɥɶɧɵɦ 
ɚɬɪɢɛɭɬɨɦ. В ɨɫɬɚɥɶɧɵɯ ɫɥɭɱɚяɯ ɤɨɦɩɢɥяɬɨɪ 
ɦɨɠɟɬ ɢɫɩɨɥɶɡɨɜɚɬɶ ɚɧɚɥɢɡ ɩɨɬɨɤɚ ɭɩɪɚɜɥɟɧɢя 
Д7Ж, ɱɬɨɛɵ ɨɩɪɟɞɟɥɢɬɶ ɜɨɡɦɨɠɧɨɫɬɶ ɢɫɩɨɥɧɟɧɢя 
ɩɪɢ ɤɨɦɩɢɥяɰɢɢ ɤɨɧɤɪɟɬɧɵɯ ɭɱɚɫɬɤɨɜ ɤɨɞɚ. Ɍɨ 
ɟɫɬɶ ɫɬɚɜɢɬɫя ɜɨɩɪɨɫ: ɬɪɟɛɭɸɬɫя ɥɢ ɞɥя 
ɢɫɩɨɥɧɟɧɢя ɞɚɧɧɨɝɨ ɤɨɞɚ ɞɚɧɧɵɟ ɨɬ ɩɨɥɶɡɨɜɚɬɟɥя 
ɢɥɢ ɟɝɨ ɫɪɟɞɵ. ȿɫɥɢ ɧɟɬ, ɬɨ ɜ ɤɨɧɟɱɧɭɸ 
ɩɪɨɝɪɚɦɦɭ ɩɨɩɚɞɚɟɬ ɬɨɥɶɤɨ ɪɟɡɭɥɶɬɚɬ ɟɝɨ 
ɜɵɱɢɫɥɟɧɢя. ɇɚ ɞɟɥɟ ɷɬɚ ɡɚɞɚɱɚ ɫɜɨɞɢɬɫя ɤ 
ɜɵɞɟɥɟɧɢɸ ɜ ɢɫɯɨɞɧɨɦ ɤɨɞɟ ɤɨɦɩɥɟɤɫɚ 
ɦɟɬɚɩɪɨɝɪɚɦɦ, ɢɟɪɚɪɯɢɱɟɫɤɢ ɡɚɜɢɫяɳɢɯ ɨɬ 
ɜɵɯɨɞɧɵɯ ɞɚɧɧɵɯ ɞɪɭɝ ɞɪɭɝɚ (ɪɢɫ. 5). Пɪɢ ɷɬɨɦ 
ɜɯɨɞɧɵɟ ɞɚɧɧɵɟ ɜɟɪɯɧɟɝɨ ɭɪɨɜɧя ɩɪɨɩɢɫɚɧɵ ɜ 
ɤɨɞɟ ɜ ɤɚɱɟɫɬɜɟ ɤɨɧɫɬɚɧɬ-ɚɪɝɭɦɟɧɬɨɜ ɞɥя 
ɧɟɤɨɬɨɪɵɯ ɢɫɩɨɥɶɡɭɟɦɵɯ ɛɢɛɥɢɨɬɟɤ ɢ ɧɟɤɨɬɨɪɵɟ 
ɪɟɡɭɥɶɬɚɬɵ ɪɚɛɨɬɵ ɫɪɟɞɵ ɪɚɡɪɚɛɨɬɱɢɤɚ, ɚ 
ɜɵɯɨɞɧɵɟ ɞɚɧɧɵɟ ɧɢɠɧɟɝɨ ɭɪɨɜɧя ɧɚɩɪяɦɭɸ 
ɩɨɩɚɞɚɸɬ ɜ ɤɨɧɟɱɧɭɸ ɩɪɨɝɪɚɦɦɭ ɢ 
ɜɡɚɢɦɨɞɟɣɫɬɜɭɸɬ ɫ ɫɢɫɬɟɦɨɣ ɩɨɥɶɡɨɜɚɬɟɥя ɛɟɡ 
ɩɪɟɞɜɚɪɢɬɟɥɶɧɵɯ ɢɧɢɰɢɚɥɢɡɚɰɢɣ. Ɍɚɤɨɣ ɩɨɞɯɨɞ 
ɬɚɤɠɟ ɩɨɡɜɨɥɢɬ ɨɱɢɫɬɢɬɶ ɢɫɩɨɥɧяɟɦɵɣ ɮɚɣɥ ɨɬ 
«ɦёɪɬɜɨɝɨ» ɤɨɞɚ ɢ ɞɚɠɟ ɨɬ «ɦёɪɬɜɵɯ» ɩɨɥɟɣ 
ɞɚɧɧɵɯ, ɤɨɬɨɪɵɟ ɫɭɳɟɫɬɜɭɸɬ ɞɥя ɩɨɞɞɟɪɠɤɢ 
ɨɛɵɱɧɨ ɩɨɥɟɡɧɨɣ ɮɭɧɤɰɢɨɧɚɥɶɧɨɫɬɢ, ɧɨ ɧɟ 
ɜɥɢяɸɳɟɣ ɧɚ ɪɚɛɨɬɭ ɞɚɧɧɨɣ ɤɨɧɤɪɟɬɧɨɣ 
ɩɪɨɝɪɚɦɦɵ.

 

 
 

Ɋɢɫɭɧɨɤ 4 – Ɉɛɳɚя ɫɯɟɦɚ ɪɚɛɨɬɵ ɛɭɞɭɳɟɝɨ ɤɨɦɩɢɥяɬɨɪɚ ɫ ɜɨɡɦɨɠɧɨɫɬяɦɢ ɢɫɩɨɥɧɟɧɢя ɤɨɞɚ  

 

Ɇɨɞɟɥɶ ɫɨɫɬɨяɧɢɣ ɬɢɩɨɜ (ЭвpОsЭКЭО) Д8Ж 
ɦɨɠɟɬ ɨɛɟɫɩɟɱɢɬɶ ɤɨɪɪɟɤɬɧɨɫɬɶ ɩɪɢɦɟɧɟɧɢя 

ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɟɣ ɨɩɟɪɚɰɢɣ ɜ ɤɚɠɞɨɣ ɬɨɱɤɟ 
ɩɪɨɝɪɚɦɦɵ ɧɚ ɨɫɧɨɜɟ ɨɩɢɫɚɧɧɵɯ ɭɫɥɨɜɢɣ. 
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Ⱥɧɚɥɢɡɢɪɭя ɪɚɡɥɢɱɧɵɟ ɢɧɫɬɪɭɤɰɢɢ ɢ ɭɫɥɨɜɧɵɟ 
ɩɟɪɟɯɨɞɵ, ɤɨɦɩɢɥяɬɨɪ ɦɨɠɟɬ ɩɪɟɞɫɤɚɡɚɬɶ 
ɨɩɪɟɞɟɥёɧɧɵɟ ɧɚɛɨɪɵ ɡɧɚɱɟɧɢɣ, ɤɨɬɨɪɵɟ 
ɩɟɪɟɦɟɧɧɵɟ ɦɨɝɭɬ ɩɪɢɧяɬɶ ɜ ɨɬɞɟɥɶɧɵɯ ɜɟɬɜяɯ 
ɩɪɨɝɪɚɦɦɵ, ɢ ɩɪɟɞɨɬɜɪɚɬɢɬɶ ɢɫɩɨɥɶɡɨɜɚɧɢɟ 
ɨɲɢɛɨɱɧɵɯ ɡɧɚɱɟɧɢɣ ɜ ɨɬɞɟɥɶɧɵɯ ɨɩɟɪɚɰɢяɯ 
ɥɢɛɨ ɧɟɜɟɪɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɞɟɣɫɬɜɢɣ ɧɚɞ 
ɧɟɤɨɬɨɪɵɦ ɨɛɴɟɤɬɨɦ. В ɫɨɱɟɬɚɧɢɢ ɫ ɤɨɧɬɪɚɤɬɧɵɦ 
ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɟɦ ɨɧɚ ɞɚёɬ ɜɨɡɦɨɠɧɨɫɬɶ 
ɩɪɟɞɨɬɜɪɚɬɢɬɶ ɦɧɨɝɢɟ ɢɫɤɥɸɱɢɬɟɥɶɧɵɟ ɫɢɬɭɚɰɢɢ 
ɧɚ ɷɬɚɩɟ ɤɨɦɩɢɥяɰɢɢ, ɩɨɫɤɨɥɶɤɭ ɫɨɡɞɚɬɟɥɢ 
ɛɢɛɥɢɨɬɟɤ ɫɦɨɝɭɬ ɭɫɬɚɧɨɜɢɬɶ ɨɫɨɛɵɟ ɨɝɪɚɧɢɱɟɧɢя 
ɧɚ ɜɯɨɞɧɵɟ ɞɚɧɧɵɟ, ɢ ɤɨɦɩɢɥяɬɨɪ ɛɭɞɟɬ 
ɜɵɧɭɠɞɚɬɶ ɩɪɨɝɪɚɦɦɢɫɬɨɜ, ɢɫɩɨɥɶɡɭɸɳɢɯ ɢɯ 
ɛɢɛɥɢɨɬɟɤɢ, ɜɵɩɨɥɧɢɬɶ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ 
ɩɪɨɜɟɪɤɢ ɢɥɢ ɝɚɪɚɧɬɢɪɨɜɚɬɶ ɤɨɪɪɟɤɬɧɨɫɬɶ ɤɚɤɢɦ-

ɥɢɛɨ ɞɪɭɝɢɦ ɨɛɪɚɡɨɦ (ɧɚɩɪɢɦɟɪ, 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶɸ ɩɪɟɨɛɪɚɡɨɜɚɧɢɣ). 

Вɵɜɨɞɵ 

В ɯɨɞɟ ɜɵɩɨɥɧɟɧɢя ɞɚɧɧɨɣ ɪɚɛɨɬɵ ɛɵɥɢ 
ɢɡɭɱɟɧɵ ɨɫɧɨɜɧɵɟ ɫɨɜɪɟɦɟɧɧɵɟ ɩɨɞɯɨɞɵ ɤ 
ɩɪɨɟɤɬɢɪɨɜɚɧɢɸ яɡɵɤɨɜ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢя ɢ 
ɪɚɫɫɦɨɬɪɟɧɚ ɦɨɞɟɥɶ ɪɚɛɨɬɵ ɬɢɩɢɱɧɨɝɨ 
ɤɨɦɩɢɥяɬɨɪɚ. ɋ ɭɱёɬɨɦ ɞɚɧɧɵɯ ɩɪɢɧɰɢɩɨɜ ɛɵɥ 
ɫɩɪɨɟɤɬɢɪɨɜɚɧ ɋ-ɩɨɞɨɛɧɵɣ яɡɵɤ 
ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢя ɨɛɳɟɝɨ ɧɚɡɧɚɱɟɧɢя ɢ 
ɤɨɦɩɢɥяɬɨɪ ɞɥя ɧɟɝɨ. 

Ⱦɚɥɶɧɟɣɲɟɟ ɪɚɡɜɢɬɢɟ ɩɪɨɟɤɬɚ ɫɨɫɬɨɢɬ ɜ 
ɪɚɫɲɢɪɟɧɢɢ ɫɢɫɬɟɦɵ ɬɢɩɨɜ ɢ ɜɧɟɞɪɟɧɢɢ 
ɤɨɦɩɥɟɤɫɧɵɯ ɫɪɟɞɫɬɜ ɚɧɚɥɢɡɚ ɤɨɞɚ ɞɥя 
ɨɛɟɫɩɟɱɟɧɢя ɭɥɭɱɲɟɧɢя ɤɚɱɟɫɬɜɚ ɩɪɨɰɟɫɫɚ 

ɪɚɡɪɚɛɨɬɤɢ ПɈ.  
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Ɍɤɚɱёɜ ɇ.Ɇ., Ⱥɧɞɪɸɯɢɧ Ⱥ.ɂ. ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɢ ɪɚɡɪɚɛɨɬɤɚ ɤɨɦɩɢɥɹɬɨɪɚ ɋ-ɩɨɞɨɛɧɨɝɨ 
ɹɡɵɤɚ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ ɨɛɳɟɝɨ ɧɚɡɧɚɱɟɧɢɹ ɫ ɩɨɞɞɟɪɠɤɨɣ ɢɫɩɨɥɧɟɧɢɹ ɤɨɞɚ ɧɚ ɷɬɚɩɟ 
ɤɨɦɩɢɥɹɰɢɢ. ȼ ɫɬɚɬɶɟ ɩɪɟɞɫɬɚɜлɟɧ ɤɪɚɬɤɢɣ ɨɛɡɨɪ ɫɨɜɪɟɦɟɧɧɵɯ ɩɪɢɧцɢɩɨɜ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ 
ɹɡɵɤɨɜ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ ɢ ɫɮɨɪɦɢɪɨɜɚɧɵ ɬɪɟɛɨɜɚɧɢɹ ɤ ɩɪɨɟɤɬɢɪɭɟɦɨɦɭ ɹɡɵɤɭ. 
ɋɩɪɨɟɤɬɢɪɨɜɚɧɚ ɧɚɱɚлɶɧɚɹ ɢɬɟɪɚцɢɹ ɹɡɵɤɚ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ ɨɛɳɟɝɨ ɧɚɡɧɚɱɟɧɢɹ ɢ ɤɪɚɬɤɨ 
ɨɩɢɫɚɧɚ ɫɬɪɭɤɬɭɪɚ ɪɚɡɪɚɛɚɬɵɜɚɟɦɨɝɨ ɤɨɦɩɢлɹɬɨɪɚ. ɉɟɪɫɩɟɤɬɢɜɚɦɢ ɪɚɡɜɢɬɢɹ ɹɡɵɤɚ 
ɹɜлɹɟɬɫɹ ɪɚɫɲɢɪɟɧɢɟ ɫɢɫɬɟɦɵ ɬɢɩɨɜ ɢ ɜɧɟɞɪɟɧɢɟ ɜ ɤɨɦɩɢлɹɬɨɪ ɤɨɦɩлɟɤɫɧɵɯ ɫɪɟɞɫɬɜ ɚɧɚлɢɡɚ 
ɤɨɞɚ ɞлɹ ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɨɲɢɛɨɤ ɢ ɢɫɩɨлɧɟɧɢɹ ɤɨɞɚ ɧɚ ɷɬɚɩɟ ɤɨɦɩɢлɹцɢɢ. 

Ʉɥɸɱɟɜɵɟ ɫɥɨɜɚ: ɤɨɦɩɢлɹɬɨɪ, C, Flex, GNU Bison, ɝɟɧɟɪɚцɢɹ ɤɨɞɚ, ɜɵɱɢɫлɟɧɢɹ ɧɚ ɷɬɚɩɟ 
ɤɨɦɩɢлɹцɢɢ, ɫɢɫɬɟɦɚ ɬɢɩɨɜ. 

Tkachev Nickolay, Andryukhin Alexander Designing a C-like general purpose programming 
language with CTFE capabilities and building a compiler. The article provides a brief overview of 

modern principles of programming language design and forms a set of requirements for a designed 

language. It showcases initial iteration of designed general purpose language and briefly describes 

architecture of its compiler. In the future language will have its type system expanded, the compiler 

will be extended with complex code analysis measures for error prevention and compile-time code 

execution. 

Key words: compiler, C, Flex, GNU Bison, code generation, compile-time function execution, type 

system. 

 


