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ɍȾК 004.94 

Ɇɨɞɟɥɢɪɨɜɚɧɢɟ ɜɧɭɬɪɟɧɧɢɯ ɨɩɟɪɚɰɢɣ ɩɪɨɰɟɫɫɨɪɧɵɯ ɷɥɟɦɟɧɬɨɜ 

Ɋ.В. Ɇɚɥɶɱɟɜɚ, Ɍ.В. Ɂɚɜɚɞɫɤɚя 

Ⱦɨɧɟɰɤɢɣ ɧɚɰɢɨɧɚɥɶɧɵɣ ɬɟɯɧɢɱɟɫɤɢɣ ɭɧɢɜɟɪɫɢɬɟɬ 
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  Ɇɚɥɶɱɟɜɚ Ɋ.ȼ., Ɂɚɜɚɞɫɤɚɹ Ɍ.ȼ. Ɇɨɞɟɥɢɪɨɜɚɧɢɟ ɜɧɭɬɪɟɧɧɢɯ ɨɩɟɪɚɰɢɣ ɩɪɨɰɟɫɫɨɪɧɵɯ 
ɷɥɟɦɟɧɬɨɜ. ȼɵɩɨлɧɟɧ ɚɧɚлɢɡ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɪɚɡɪɚɛɨɬɤɢ ɞɟɦɨɧɫɬɪɚцɢɨɧɧɵɯ, ɨɛɭɱɚɸɳɢɯ ɢ 
ɢɦɢɬɚцɢɨɧɧɵɯ ɦɨɞɟлɟɣ ɜɧɭɬɪɢ ɩɪɨцɟɫɫɨɪɧɵɯ ɨɩɟɪɚцɢɣ. ɉɪɢɜɟɞɟɧɵ ɩɪɢɦɟɪɵ ɦɨɞɟлɟɣ ɪɚɡлɢɱɧɨɝɨ 
ɭɪɨɜɧɹ. ȼɵɩɨлɧɟɧɨ ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ ɭɫɬɪɨɣɫɬɜ ɫ ɢɫɩɨлɶɡɨɜɚɧɢɟɦ  ɹɡɵɤɨɜ ɨɩɢɫɚɧɢɹ ɚɩɩɚɪɚɬɭɪɵ  
HDL ɢ VОrТХoР.  

Ʉɥɸɱɟɜɵɟ ɫɥɨɜɚ: ɞɟɦɨɧɫɬɪɚцɢɨɧɧɚɹ ɦɨɞɟлɶ, ɫɪɟɞɫɬɜɚ ɨɛɭɱɟɧɢɹ, ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ, HDL, 
VОrТХoР, ɢɫɫлɟɞɨɜɚɧɢɹ. 

Вɜɟɞɟɧɢɟ 

ɋɬɪɟɦɢɬɟɥɶɧɨɟ ɪɚɡɜɢɬɢɟ ɤɨɦɩɶɸɬɟɪɧɵɯ ɢ, 
ɜ ɨɫɨɛɟɧɧɨɫɬɢ, ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɧɵɯ ɬɟɯɧɨɥɨɝɢɣ 
ɩɪɢɜɟɥɨ ɤ ɨɬɫɭɬɫɬɜɢɸ ɞɨɫɬɭɩɚ ɤ ɛɨɥɶɲɢɧɫɬɜɭ 
ɤɨɦɩɨɧɟɧɬɨɜ ɜɵɱɢɫɥɢɬɟɥɶɧɵɯ ɭɫɬɪɨɣɫɬɜ 
(ɪɟɝɢɫɬɪɨɜ, ɫɭɦɦɚɬɨɪɨɜ, ɜɟɧɬɢɥɶɧɵɯ ɫɯɟɦ ɢ ɬ. ɩ.), 
ɪɚɫɩɨɥɨɠɟɧɧɵɯ ɜɧɭɬɪɢ ɨɞɧɨɣ ɢɥɢ ɧɟɫɤɨɥɶɤɢɯ 
ɛɨɥɶɲɢɯ ɢɧɬɟɝɪɚɥɶɧɵɯ ɫɯɟɦ (Ȼɂɋ), ɱɬɨ, 
ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɭɫɥɨɠɧɢɥɨ ɢɡɭɱɟɧɢɟ ɜɧɭɬɪɟɧɧɢɯ  
ɩɪɨɰɟɫɫɨɜ ɢ ɨɩɟɪɚɰɢɣ.  

В ɫɜяɡɢ ɫ ɷɬɢɦ ɜɫɟ ɛɨɥɟɟ ɚɤɬɭɚɥɶɧɨɣ 
ɫɬɚɧɨɜɢɬɫя ɡɚɞɚɱɚ ɪɚɡɪɚɛɨɬɤɢ ɫɩɟɰɢɚɥɶɧɵɯ  
ɦɨɞɟɥɟɣ: ɮɢɡɢɱɟɫɤɢɯ ɢɥɢ ɮɭɧɤɰɢɨɧɚɥɶɧɵɯ Д1Ж, 
ɩɨɡɜɨɥяɸɳɢɯ ɤɚɤ ɞɟɦɨɧɫɬɪɢɪɨɜɚɬɶ ɜɧɭɬɪɟɧɧɟɟ 
ɩɪɟɞɫɬɚɜɥɟɧɢɟ ɞɚɧɧɵɯ ɢ ɜɵɩɨɥɧɟɧɢɟ ɨɩɟɪɚɰɢɣ, 
ɬɚɤ ɢ ɩɨɞɞɟɪɠɢɜɚɬɶ ɪɚɡɥɢɱɧɵɟ ɫɬɚɞɢɢ ɩɪɨɰɟɫɫɚ 
ɩɪɨɟɤɬɢɪɨɜɚɧɢя ɩɪɨɰɟɫɫɨɪɧɵɯ ɷɥɟɦɟɧɬɨɜ.  

ɉɨɞɯɨɞɵ ɤ ɨɛɟɫɩɟɱɟɧɢɸ ɩɪɨɰɟɫɫɚ 
ɨɛɭɱɟɧɢɹ 

Ɉɛɟɫɩɟɱɟɧɢɟ ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɝɨ ɩɪɨɰɟɫɫɚ ɩɨ  
ɞɢɫɰɢɩɥɢɧɚɦ, ɫɜяɡɚɧɧɵɦ ɫ ɢɡɭɱɟɧɢɟɦ 
ɚɪɯɢɬɟɤɬɭɪɵ ɤɨɦɩɶɸɬɟɪɨɜ, ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬ 
ɫɨɡɞɚɧɢɟ ɭɱɟɛɧɵɯ ɥɚɛɨɪɚɬɨɪɧɵɯ ɤɨɦɩɥɟɤɫɨɜ ɧɚ 
ɛɚɡɟ ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɧɵɯ ɤɨɦɩɥɟɤɬɨɜ ɢɥɢ 
ɫɨɡɞɚɧɢɟ ɤɨɦɩɶɸɬɟɪɧɵɯ ɦɨɞɟɥɟɣ ɩɪɨɰɟɫɫɨɪɧɵɯ ɢ 
ɞɪɭɝɢɯ ɰɢɮɪɨɜɵɯ ɭɫɬɪɨɣɫɬɜ Д1Ж. Пɟɪɜɵɣ ɩɭɬɶ 
ɩɨɡɜɨɥяɥ ɩɪɨɜɨɞɢɬɶ ɮɢɡɢɱɟɫɤɨɟ ɢɫɫɥɟɞɨɜɚɧɢɟ 
ɰɢɮɪɨɜɵɯ ɭɫɬɪɨɣɫɬɜ, ɧɨ ɬɪɟɛɨɜɚɥ ɩɟɪɢɨɞɢɱɟɫɤɨɣ 
ɡɚɦɟɧɵ ɥɚɛɨɪɚɬɨɪɧɨɣ ɛɚɡɵ. Ɍɚɤ ɡɚ ɩɪɨɲɟɞɲɢɟ 
ɝɨɞɵ ɧɚ ɤɚɮɟɞɪɟ ɛɵɥɢ ɜɜɟɞɟɧɵ ɜ ɫɬɪɨɣ ɭɱɟɛɧɵɟ 
ɥɚɛɨɪɚɬɨɪɧɵɟ ɤɨɦɩɥɟɤɫɵ ɧɚ ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɧɵɯ 
ɤɨɦɩɥɟɤɬɚɯ К580, К1804 ɢ ɞɪ., ɧɚ ɤɨɬɨɪɵɟ 
ɢɫɬɪɚɱɟɧɨ ɞɨɫɬɚɬɨɱɧɨ ɦɧɨɝɨ ɫɪɟɞɫɬɜ. Вɬɨɪɨɣ ɩɭɬɶ 
ɩɪɟɞɩɨɥɚɝɚɥ ɫɨɡɞɚɧɢɟ ɩɪɨɝɪɚɦɦɧɨɣ ɦɨɞɟɥɢ 
ɢɫɫɥɟɞɭɟɦɨɝɨ ɩɪɨɰɟɫɫɨɪɚ,  ɰɢɮɪɨɜɨɝɨ ɭɫɬɪɨɣɫɬɜɚ 
ɢɥɢ ɜɵɱɢɫɥɢɬɟɥɶɧɨɣ ɦɚɲɢɧɵ ɜ ɰɟɥɨɦ, 
ɪɟɚɥɢɡɭɟɦɨɣ ɜ ɧɟɤɨɬɨɪɨɣ ɢɧɫɬɪɭɦɟɧɬɚɥɶɧɨɣ 
ɫɪɟɞɟ. Ɍɚɤɨɣ ɦɨɞɟɥɶɸ ɫɬɚɥɚ ɩɟɪɫɨɧɚɥɶɧɚя 

ɜɵɱɢɫɥɢɬɟɥɶɧɚя ɦɚɲɢɧɵ, ɧɚ ɤɨɬɨɪɨɣ ɥɟɝɤɨ 
ɢɡɦɟɧяɬɶ ɤɚɤ ɫɬɪɭɤɬɭɪɭ, ɬɚɤ ɢ ɩɪɨɝɪɚɦɦɭ 
ɢɡɭɱɟɧɢя ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢя ɩɪɨɰɟɫɫɨɪɚ ɢ ɥɸɛɨɝɨ 
ɰɢɮɪɨɜɨɝɨ ɭɫɬɪɨɣɫɬɜɚ Д1Ж.  

ɇɚ ɤɚɮɟɞɪɟ ɤɨɦɩɶɸɬɟɪɧɨɣ ɢɧɠɟɧɟɪɢɢ 
ȾɨɧɇɌɍ ɭɠɟ ɛɨɥɟɟ 30 ɥɟɬ ɩɪɢɦɟɧяɟɬɫя ɢ ɜɬɨɪɨɣ  
ɩɨɞɯɨɞ - ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ ɝɢɩɨɬɟɬɢɱɟɫɤɢɯ 
ɜɵɱɢɫɥɢɬɟɥɶɧɵɯ ɦɚɲɢɧ ɞɥя ɢɡɭɱɟɧɢя ɫ ɢɯ 
ɩɨɦɨɳɶɸ ɚɪɯɢɬɟɤɬɭɪɵ ɤɨɦɩɶɸɬɟɪɨɜ, ɚ ɬɚɤɠɟ 
ɢɫɩɨɥɶɡɨɜɚɧɢя ɫɚɦɨɝɨ ɩɪɨɰɟɫɫɚ ɢɯ ɪɚɡɪɚɛɨɬɤɢ ɜ 
ɤɚɱɟɫɬɜɟ ɫɪɟɞɫɬɜɚ ɨɛɭɱɟɧɢя.  

Дɟɦɨɧɫɬɪɚɰɢɹ ɩɪɨɰɟɫɫɨɪɧɵɯ ɨɩɟɪɚɰɢɣ 

В ɩɨɫɥɟɞɧɢɟ ɞɟɫяɬɢɥɟɬɢя ɫ ɩɨяɜɥɟɧɢɟɦ  
ɦɭɥɶɬɢɦɟɞɢɣɧɵɯ ɬɟɯɧɨɥɨɝɢɣ ɢɡɦɟɧɢɥɢɫɶ ɢ 
ɩɪɟɡɟɧɬɚɰɢɨɧɧɵɟ ɫɜɨɣɫɬɜɚ ɦɨɞɟɥɟɣ Д2Ж. 
ɋɨɜɪɟɦɟɧɧɵɟ ɫɪɟɞɫɬɜɚ ɫɭɳɟɫɬɜɟɧɧɨ ɨɛɥɟɝɱɚɸɬ 
ɩɪɨɰɟɫɫ ɨɛɭɱɟɧɢя ɱɟɪɟɡ ɪɟɚɥɢɡɚɰɢɸ ɨɞɧɨɝɨ ɢɡ 
ɮɭɧɞɚɦɟɧɬɚɥɶɧɵɯ ɟɝɨ ɦɟɬɨɞɨɜ – ɧɚɝɥяɞɧɨɫɬɢ. 
ɇɚɢɛɨɥɟɟ ɭɞɨɛɧɨɣ ɞɥя ɫɨɡɞɚɧɢя  ɞɟɦɨɧɫɬɪɚɰɢɣ 
яɜɥяɟɬɫя ɬɟɯɧɨɥɨɝɢя FХКsС, ɤɨɬɨɪɚя ɩɨɞɞɟɪɠɢɜɚɟɬ 
ɧɟ ɬɨɥɶɤɨ ɜɫɟ ɩɪɟɡɟɧɬɚɰɢɨɧɧɵɟ  ɜɨɡɦɨɠɧɨɫɬɢ, ɧɨ 
ɢ ɩɨɡɜɨɥяɟɬ  ɞɟɦɨɧɫɬɪɢɪɨɜɚɬɶ ɪɚɛɨɬɭ ɧɟɤɨɬɨɪɨɝɨ 
ɩɪɨɰɟɫɫɚ ɲɚɝ ɡɚ ɲɚɝɨɦ ɫ ɡɚɞɚɧɧɨɣ ɱɚɫɬɨɬɨɣ ɫɦɟɧɵ 
ɤɚɞɪɚ Д3Ж. Кɚɤ ɩɨɤɚɡɵɜɚɟɬ ɩɪɚɤɬɢɤɚ ɩɨɞɝɨɬɨɜɤɢ 
ɫɩɟɰɢɚɥɢɫɬɨɜ ɧɚɩɪɚɜɥɟɧɢя ɤɨɦɩɶɸɬɟɪɧɨɣ 
ɢɧɠɟɧɟɪɢɢ, ɨɫɨɛɨɟ ɡɚɬɪɭɞɧɟɧɢɟ ɭ ɫɬɭɞɟɧɬɨɜ 
ɜɵɡɵɜɚɟɬ ɩɨɧɢɦɚɧɢɟ ɦɚɲɢɧɧɨɝɨ (ɜɧɭɬɪɟɧɧɟɝɨ) 
ɩɪɟɞɫɬɚɜɥɟɧɢя ɞɚɧɧɵɯ ɢ ɢɯ ɨɛɪɚɛɨɬɤɢ. Ⱦɥя 
ɩɨɜɵɲɟɧɢя ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɪɟɩɨɞɚɜɚɧɢя 
ɞɢɫɰɢɩɥɢɧ, ɫɜяɡɚɧɧɵɯ ɫ ɢɡɭɱɟɧɢɟɦ ɨɫɧɨɜ 
ɢɧɮɨɪɦɚɬɢɤɢ ɢ ɨɫɨɛɟɧɧɨɫɬɟɣ ɜɵɩɨɥɧɟɧɢя 
ɦɚɲɢɧɧɵɯ ɤɨɦɚɧɞ, ɛɵɥ ɩɨɞɝɨɬɨɜɥɟɧ 
ɡɧɚɱɢɬɟɥɶɧɵɣ ɨɛɴɟɦ ɞɟɦɨɧɫɬɪɚɰɢɨɧɧɵɯ ɪɨɥɢɤɨɜ 
Д4Ж. В ɤɚɱɟɫɬɜɟ ɩɪɢɦɟɪɚ ɧɚ ɪɢɫ. 1 ɩɪɢɜɟɞɟɧɵ 
ɫɥɚɣɞɵ ɞɟɦɨɧɫɬɪɚɰɢɨɧɧɨɝɨ ɪɨɥɢɤɚ ɜɵɛɨɪɚ 
ɜɧɭɬɪɟɧɧɢɯ ɪɟɝɢɫɬɪɨɜ ɩɪɨɰɟɫɫɨɪɚ ɢ 
ɮɨɪɦɢɪɨɜɚɧɢя ɪɟɡɭɥɶɬɚɬɚ ɩɪɢ ɜɵɩɨɥɧɟɧɢɢ 
ɨɩɟɪɚɰɢɢ ɰɟɥɨɱɢɫɥɟɧɧɨɝɨ ɭɦɧɨɠɟɧɢя ɞɥя 8-

ɦɢɛɢɬɧɵɯ ɢ 16-ɬɢɪɚɡɪяɞɧɵɯ ɨɩɟɪɚɧɞɨɜ.  
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ɚ) ɛ) 

Ɋɢɫɭɧɨɤ 1 - Ⱦɟɦɨɧɫɬɪɚɰɢя ɜɵɛɨɪɚ ɜɧɭɬɪɟɧɧɢɯ ɪɟɝɢɫɬɪɨɜ ɩɪɨɰɟɫɫɨɪɚ ɢ ɮɨɪɦɢɪɨɜɚɧɢя ɪɟɡɭɥɶɬɚɬɚ ɩɪɢ 
ɜɵɩɨɥɧɟɧɢɢ ɨɩɟɪɚɰɢɢ ɰɟɥɨɱɢɫɥɟɧɧɨɝɨ ɭɦɧɨɠɟɧɢя ɞɥя 8-ɦɢɛɢɬɧɵɯ (ɚ) ɢ 16-ɬɢɪɚɡɪяɞɧɵɯ (ɛ) ɨɩɟɪɚɧɞɨɜ 

Ⱥɧɢɦɚɰɢɨɧɧɵɟ ɪɨɥɢɤɢ ɢɫɩɨɥɶɡɭɸɬɫя ɧɟ 
ɬɨɥɶɤɨ ɜɨ ɜɪɟɦя ɱɬɟɧɢя ɥɟɤɰɢɣ. Ɋɚɡɪɚɛɨɬɚɧɵ 
Web-ɜɟɪɫɢɢ ɭɱɟɛɧɵɯ ɞɢɫɰɢɩɥɢɧ, ɫɨ ɫɬɪɚɧɢɰ 
ɤɨɬɨɪɵɯ ɫɬɭɞɟɧɬɵ ɦɨɝɭɬ ɩɪɨɫɦɚɬɪɢɜɚɬɶ 
ɞɟɦɨɧɫɬɪɚɰɢɨɧɧɵɟ ɪɨɥɢɤɢ, ɚ ɬɚɤɠɟ ɩɪɨɯɨɞɢɬɶ 
ɫɚɦɨɬɟɫɬɢɪɨɜɚɧɢɟ ɢɡɭɱɟɧɧɨɝɨ ɦɚɬɟɪɢɚɥɚ.  

Ɋɚɡɪɚɛɨɬɤɚ ɦɨɞɟɥɟɣ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ 
ɭɫɬɪɨɣɫɬɜ   

Кɚɤ ɢ ɜɨ ɦɧɨɝɢɯ ɭɧɢɜɟɪɫɢɬɟɬɚɯ Д1, 5Ж, ɜ 
ɤɚɱɟɫɬɜɟ ɡɚɞɚɧɢɣ ɩɨ ɤɭɪɫɨɜɨɦɭ ɩɪɨɟɤɬɢɪɨɜɚɧɢɸ 
ɩɪɢɦɟɧяɟɬɫя ɪɚɡɪɚɛɨɬɤɚ ɫɬɭɞɟɧɬɚɦɢ ɦɨɞɟɥɟɣ (ɪɢɫ. 
2) ɝɢɩɨɬɟɬɢɱɟɫɤɢɯ ɤɨɦɩɶɸɬɟɪɨɜ -  ɭɩɪɨɳɟɧɧɵɯ 
ɚɪɯɢɬɟɤɬɭɪ ɧɚɢɛɨɥɟɟ ɩɨɩɭɥяɪɧɵɯ ɩɪɨɦɵɲɥɟɧɧɵɯ 
ɩɪɨɰɟɫɫɨɪɨɜ (ɪɢɫ. 3). 

 

Ɋɢɫɭɧɨɤ 2 – Пɪɨɫɬɟɣɲɚя ɩɪɨɝɪɚɦɦɧɚя ɦɨɞɟɥɶ 
ɜɵɩɨɥɧɟɧɢя ɤɨɦɚɧɞɵ «ɫɥɨɠɟɧɢɟ» ɜ ɨɞɧɨɚɞɪɟɫɧɨɣ 

ɝɢɩɨɬɟɬɢɱɟɫɤɨɣ ɦɚɲɢɧɟ    

 

Ɋɢɫɭɧɨɤ 3 – Вɚɪɢɚɧɬ ɚɪɯɢɬɟɤɬɭɪɵ ɨɞɧɨɚɞɪɟɫɧɨɣ 
ɝɢɩɨɬɟɬɢɱɟɫɤɨɣ ɦɚɲɢɧɵ  

Ⱦɥя ɨɡɧɚɤɨɦɥɟɧɢя ɫɬɭɞɟɧɬɨɜ ɫ ɩɪɢɧɰɢɩɨɦ 
ɪɚɛɨɬɵ ɨɞɧɨ- ɞɜɭɯ- ɢ ɬɪɟɯɚɞɪɟɫɧɨɣ 
ɜɵɱɢɫɥɢɬɟɥɶɧɨɣ ɦɚɲɢɧɵ ɫɨɡɞɚɧɵ ɫɩɟɰɢɚɥɶɧɵɟ 
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Flash-ɮɢɥɶɦɵ [6]. Ɋɚɡɪɚɛɨɬɤɚ ɩɪɨɝɪɚɦɦɧɵɯ  
ɦɨɞɟɥɟɣ ɩɪɢɦɟɧяɟɬɫя ɢ ɞɥя ɢɡɭɱɟɧɢя  
ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢя ɪɚɡɥɢɱɧɵɯ ɚɧɚɥɨɝɨ-ɰɢɮɪɨɜɵɯ 
ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɟɣ. ɇɚ ɪɢɫ. 4 ɩɪɢɜɟɞɟɧ ɩɪɢɦɟɪ 
ɦɨɞɟɥɢɪɨɜɚɧɢя ɥɨɝɢɤɢ ɪɚɛɨɬɵ ɚɧɚɥɨɝɨ-ɰɢɮɪɨɜɨɝɨ 
ɩɪɟɨɛɪɚɡɨɜɚɬɟɥя ɩɨɪɚɡɪяɞɧɨɝɨ ɭɪɚɜɧɨɜɟɲɢɜɚɧɢя.    

 

Ɋɢɫɭɧɨɤ 4 – Ɇɨɞɟɥɶ ȺɐП ɩɨɪɚɡɪяɞɧɨɝɨ 
ɭɪɚɜɧɨɜɟɲɢɜɚɧɢя   

ɉɪɢɦɟɪɵ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɭɫɬɪɨɣɫɬɜ  
Пɪɨɟɤɬɢɪɨɜɚɧɢɟ ɭɫɬɪɨɣɫɬɜ ɜɵɩɨɥɧяɟɬɫя ɫ 

ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɬɚɤɢɯ яɡɵɤɨɜ ɨɩɢɫɚɧɢя 
ɚɩɩɚɪɚɬɭɪɵ, ɤɚɤ  HDL, VОrТХШР ɢ ɞɪ. Д7-10].  

Ɋɚɫɫɦɨɬɪɢɦ ɩɪɢɦɟɪ ɪɚɡɪɚɛɨɬɤɢ 
ɩɪɨɰɟɫɫɨɪɧɨɝɨ ɷɥɟɦɟɧɬɚ ɞɥя ɜɵɱɢɫɥɟɧɢя 
ɫɤɚɥяɪɧɨɝɨ ɩɪɨɢɡɜɟɞɟɧɢя r ɞɜɭɯ ɜɟɤɬɨɪɨɜ ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɦɚɬɟɦɚɬɢɱɟɫɤɢɦ ɜɵɪɚɠɟɧɢɟɦ (1):  

r = 1x ·  2x + 1y ·  2y + 1z ·  2z  ,          (1) 

ɝɞɟ  д 111 ,, zyx } - ɤɨɦɩɨɧɟɧɬɵ 1-ɝɨ ɜɟɤɬɨɪɚ; 

       {
222 ,, zyx } - ɤɨɦɩɨɧɟɧɬɵ 2-ɝɨ ɜɟɤɬɨɪɚ.  

Пɪɢɜɟɞɟɦ ɤɨɞ ɞɥя ɜɵɱɢɫɥɟɧɢя ɫɤɚɥяɪɧɨɝɨ 
ɩɪɨɢɡɜɟɞɟɧɢя ɧɚ яɡɵɤɟ Verilog: 

 
module top( //ɜɵɯɨɞɵ ɷɥɟɦɟɧɬɚ 
 output wire[15:0] r,    
 output wire vis,  // ɮɥɚɝ ɜɢɞɢɦɨɫɬɢ 
 // ɜɯɨɞɧɵɟ ɞɚɧɧɵɟ 
    input wire[15:0] x1,  
    input wire[15:0] y1, 
    input wire[15:0] z1,  
        input wire[15:0] x2, 
    input wire[15:0] y2, 
    input wire[15:0] z2 ); 
// ɜɵɱɢɫɥɟɧɢɟ ɫɤɚɥɹɪɧɨɝɨ ɩɪɨɢɡɜɟɞɟɧɢɹ 
    assign r = x1*x2 + y1*y2 + z1*z2;   
Endmodule 
 

Вɵɱɢɫɥɟɧɢɟ ɮɨɪɦɭɥɵ ɜ ɩɪɨɝɪɚɦɦɟ 
ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɪɚɡɛɢɜɚɟɬɫя ɫɪɟɞɨɣ ɧɚ ɨɬɞɟɥɶɧɵɟ 
ɞɟɣɫɬɜɢя (б1*б2,  в1*в2,  …), ɤɨɬɨɪɵɟ  
ɜɵɩɨɥɧяɸɬɫя ɩɚɪɚɥɥɟɥɶɧɨ. ɋɯɟɦɚ ɩɨɥɭɱɟɧɧɨɝɨ 
ɭɫɬɪɨɣɫɬɜɚ ɢɡɨɛɪɚɠɟɧɚ ɧɚ ɪɢɫ. 5.  ɑɬɨɛɵ ɩɨɤɚɡɚɬɶ 
ɩɚɪɚɥɥɟɥɶɧɨɫɬɶ ɜɵɱɢɫɥɟɧɢɣ, ɜ ɤɨɞ ɦɨɞɟɥɢ ɛɵɥɢ 
ɞɨɛɚɜɥɟɧɵ ɩɪɨɦɟɠɭɬɨɱɧɵɟ ɩɟɪɟɦɟɧɧɵɟ m1, m2, 

m3, s1 ɢ ɜɧɟɫɟɧɵ  ɜɪɟɦɟɧɧɵɟ ɡɚɞɟɪɠɤɢ 
ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ: 

wire[15:0] m1; 
wire[15:0] m2; 
wire[15:0] m3; 
wire[15:0] s1; 
assign #20 m1 = x1*x2;  
assign #20 m2 = y1*y2; 
assign #20 m3 = z1*z2; 
assign #5 s1 = m1+m2; 
assign #5 r = s1+m3; 

Пɪɢ ɦɨɞɟɥɢɪɨɜɚɧɢɢ ɩɨɥɭɱɟɧɵ ɫɥɟɞɭɸɳɢɟ 
ɜɪɟɦɟɧɧɵɟ ɞɢɚɝɪɚɦɦɵ (ɪɢɫ. 6). 

 

Ɋɢɫɭɧɨɤ 5 – Ɏɭɧɤɰɢɨɧɚɥɶɧɚя ɫɯɟɦɚ ɭɫɬɪɨɣɫɬɜɚ ɞɥя ɜɵɱɢɫɥɟɧɢя ɫɤɚɥяɪɧɨɝɨ ɩɪɨɢɡɜɟɞɟɧɢя 
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Ɋɢɫɭɧɨɤ 6 – Ɋɟɡɭɥɶɬɚɬɵ ɦɨɞɟɥɢɪɨɜɚɧɢя ɭɫɬɪɨɣɫɬɜɚ ɞɥя ɜɵɱɢɫɥɟɧɢя ɫɤɚɥяɪɧɨɝɨ ɩɪɨɢɡɜɟɞɟɧɢя 

Ⱦɥя ɨɩɢɫɚɧɢя ɛɨɥɟɟ ɞɟɬɚɥɶɧɨɝɨ 
ɩɪɨɟɤɬɢɪɨɜɚɧɢя ɪɚɫɫɦɨɬɪɢɦ ɩɪɢɦɟɪ ɪɟɚɥɢɡɚɰɢɢ ɜ 
ɜɢɞɟ VHDL ɦɨɞɟɥɢ ɭɫɬɪɨɣɫɬɜɚ ɭɦɧɨɠɟɧɢя. Ɉɧɨ  
(ɪɢɫ. 7)  ɫɨɫɬɨɢɬ ɢɡ ɭɦɧɨɠɢɬɟɥя, ɷɥɟɦɟɧɬɚ ɂ-2-

ɂɅɂ, D-ɬɪɢɝɟɪɚ, DC-ɬɪɢɝɟɪɚ. Пɪɢ ɧɚɠɚɬɢɢ 
ɤɧɨɩɤɢ RОsОЭ, ɥɨɝɢɱɟɫɤɢɣ «0» ɩɨɫɬɭɩɚɟɬ ɧɚ DC 
ɬɪɢɝɝɟɪ ɢ ɧɚ ɛɥɨɤ ɭɦɧɨɠɟɧɢя, ɩɪɨɢɫɯɨɞɢɬ 
ɨɛɧɭɥɟɧɢя ɪɟɝɢɫɬɪɚ Ⱥɋ, ɡɚɩɢɫɵɜɚɟɬɫя ɦɧɨɠɢɦɨɟ 
ɢ ɦɧɨɠɢɬɟɥɶ, ɩɪɨɢɫɯɨɞɢɬ ɭɦɧɨɠɟɧɢɟ.  D-ɬɪɢɝɝɟɪ 
ɫɪɚɛɚɬɵɜɚɟɬ ɩɨ ɫɢɝɧɚɥɭ rОКНв ɭɦɧɨɠɢɬɟɥя, ɨɧ 
ɧɟɨɛɯɨɞɢɦ ɞɥя ɛɭɮɟɪɢɡɚɰɢɢ ɞɚɧɧɵɯ. 

ɍɦɧɨɠɢɬɟɥɶ (ɪɢɫ. 8) ɜɤɥɸɱɚɟɬ: 
MC - 8 ɪɚɡɪяɞɧɵɣ ɪɟɝɢɫɬɪ ɦɧɨɠɢɦɨɝɨ. 

Ɂɚɝɪɭɡɤɚ ɦɧɨɠɢɦɨɝɨ ɨɫɭɳɟɫɬɜɥяɟɬɫя ɩɨ ɤɨɦɚɧɞɟ 
CХШКНИЦМ ɫ ɭɩɪɚɜɥяɸɳɟɝɨ ɚɜɬɨɦɚɬɚ.  

MR - 8 ɪɚɡɪяɞɧɵɣ ɪɟɝɢɫɬɪ ɦɧɨɠɢɬɟɥя. Пɨ 
ɤɨɦɚɧɞɟ CХШКНИЦr ɜ ɪɟɝɢɫɬɪ ɡɚɝɪɭɠɚɟɬɫя 
ɦɧɨɠɢɬɟɥɶ, ɩɨ ɤɨɦɚɧɞɟ CsСТПЭИrТРСЭИЦr 
ɩɪɨɢɫɯɨɞɢɬ ɥɨɝɢɱɟɫɤɢɣ ɫɞɜɢɝ ɜɩɪɚɜɨ. ɇɭɥɟɜɨɣ 
ɪɚɡɪяɞ яɜɥяɟɬɫя ɩɪɢɡɧɚɤɨɦ ɤɨɪɪɟɤɰɢɢ 
ɩɪɨɢɡɜɟɞɟɧɢя.  

AC - 16 ɪɚɡɪяɞɧɵɣ ɪɟɝɢɫɬɪ ɪɟɡɭɥɶɬɚɬɚ. 
ɂɦɟɟɬ ɥɨɝɢɱɟɫɤɢɣ ɫɞɜɢɝɚɬɟɥɶ ɜɩɪɚɜɨ 

(CsСТПЭИrТРСЭИКМ), ɤɨɦɚɧɞɭ ɫɛɪɨɫɚ (CrОsОЭ), ɤɨɦɚɧɞɭ 
ɡɚɝɪɭɡɤɢ ɪɟɡɭɥɶɬɚɬɚ ɫ ȺɅɍ (CКХЮ).  

ALU - 8 ɪɚɡɪяɞɧɨɟ ɚɪɢɮɦɟɬɢɤɨ-ɥɨɝɢɱɟɫɤɨɟ 
ɭɫɬɪɨɣɫɬɜɨ, ɫɨɞɟɪɠɢɬ ɫɭɦɦɚɬɨɪ (CКНН/sЮЛ := 1) ɢ 
ɜɵɱɢɬɚɬɟɥɶ (CКНН/sЮЛ := 0).  

CT - ɫɱɟɬɱɢɤ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɣ ɞɥя 
ɩɨɞɫɱɟɬɚ ɨɩɟɪɚɰɢɣ. ɂɦɟɟɬ ɩɪɢɡɧɚɤ ɩɟɪɟɩɨɥɧɟɧɢя 
CTF. Кɨɦɚɧɞɚ CrОsОЭИМЭ ɫɛɪɚɫɵɜɚɟɬ ɫɱɟɬɱɢɤ ɜ 
ɢɫɯɨɞɧɨɟ ɫɨɫɬɨяɧɢɟ, ɚ CТЧМ - ɢɧɤɪɟɦɟɧɬɢɪɭɟɬ 
ɫɨɞɟɪɠɢɦɨɟ ɫɱɟɬɱɢɤɚ.  

Control Unit - ɭɩɪɚɜɥяɸɳɢɣ ɚɜɬɨɦɚɬ. 
VHDL ɦɨɞɟɥɶ Ɇɋ:  
process (CLK) 
begin 
//ɟɫɥɢ ɜɨɫɯɨɞɹɳɢɣ ɜɯɨɞ CLK 
  if (rising_edge(CLK)) then   
    //ɢ ɟɫɥɢ ɫɢɝɧɚɥ Enable 
    if (EN='1') then 
      //ɬɨ ɡɚɩɢɫɚɬɶ ɞɚɧɧɵɟ  

        Q <= D;  
    end if; 
end if; 

end process;  

 

Ɋɢɫɭɧɨɤ 7 – VHDL ɦɨɞɟɥɶ ɭɫɬɪɨɣɫɬɜɚ ɭɦɧɨɠɟɧɢя 
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Ɋɢɫɭɧɨɤ 8 – VHDL ɦɨɞɟɥɶ ɭɦɧɨɠɢɬɟɥя 

Ȼɥɨɤ ȺɅɍ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛя: 
- ɢɧɤɪɟɦɟɧɬɨɪ: 

process (A) 
  begin 
    I <= A+1;   
end process; 

- ɢɧɜɟɪɬɨɪ; 

- ɫɭɦɦɚɬɨɪ: 

process (A,B) 
variable S:STD_LOGIC_VECTOR (7 downto 0); 
  begin 
    S := A + B; 
    ModS <= S(6 downto 0); 
    SignS  <= S(7); 
end process; 

Ⱦɥя ɮɨɪɦɢɪɨɜɚɧɢя ɩɪɨɢɡɜɟɞɟɧɢя 
ɢɫɩɨɥɶɡɭɟɬɫя ɨɛɵɱɧɵɣ ɫɭɦɦɚɬɨɪ, ɚ ɩɨɫɥɟ 
ɢɧɜɟɪɬɢɪɭɟɬɫя ɡɧɚɤɨɜɵɣ ɪɚɡɪяɞ. Ⱦɥя ɜɵɩɨɥɧɟɧɢя 
ɨɩɟɪɚɰɢɢ ɜɵɱɢɬɚɧɢя ɧɟɨɛɯɨɞɢɦɨ ɩɨɦɟɧяɬɶ ɡɧɚɤ ɭ 
ɜɬɨɪɨɝɨ ɨɩɟɪɚɧɞɚ (В) ɢ ɩɪɨɜɟɫɬɢ ɫɥɨɠɟɧɢɟ. ɋɦɟɧɚ 
ɡɧɚɤɚ ɩɪɨɢɡɜɨɞɢɬɫя ɩɭɬɟɦ ɢɧɜɟɪɫɢɢ ɨɩɟɪɚɧɞɚ, ɚ 
ɡɚɬɟɦ ɢɧɤɪɟɦɟɧɬɚɰɢɢ ɩɨɥɭɱɟɧɧɨɝɨ ɡɧɚɱɟɧɢя. 
ɋɱɟɬɱɢɤ, ɪɟɚɥɢɡɨɜɚɧɧɵɣ ɜ ɜɢɞɟ VHDL ɦɨɞɟɥɢ,  
ɜɤɥɸɱɚɟɬ ɜ ɫɟɛя 4-ɯ ɪɚɡɪяɞɧɵɣ ɫɱɟɬɱɢɤ ɢ ɷɥɟɦɟɧɬ 
3ɂ ɢ ɪɟɚɥɢɡɭɟɬ ɫɥɟɞɭɸɳɭɸ ɫɭɳɧɨɫɬɶ: 

entity CB4CE_HXILINX_CT is 
port ( 
    Q0 : out STD_LOGIC;  
    Q1 : out STD_LOGIC; 
    Q2 : out STD_LOGIC;  
    Q3 : out STD_LOGIC; 
    C  : in STD_LOGIC;   
    CE : in STD_LOGIC;  
    CLR: in STD_LOGIC 
    ); 
end CB4CE_HXILINX_CT; 

Ɋɟɚɥɢɡɚɰɢя ɫɱɟɬɱɢɤɚ ɜɵɝɥяɞɢɬ 
ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ: 
architecture Behavioral of CB4CE_HXILINX_CT 
is 
 signal COUNT : STD_LOGIC_VECTOR(3 downto 0) 
:= (others => '0'); 

constant TERMINAL_COUNT : 
STD_LOGIC_VECTOR(3 downto 0) := (others => 
'1'); 

begin 
process(C, CLR) 
begin 
  if (CLR='1') then 
    COUNT <= (others => '0'); 
  elsif (C'event and C = '1') then 
    if (CE='1') then  
      COUNT <= COUNT+1; 
    end if; 
  end if; 
end process; 
  Q3 <= COUNT(3); Q2 <= COUNT(2); 
  Q1 <= COUNT(1); Q0 <= COUNT(0); 

 end Behavioral; 

Пɨ ɫɢɝɧɚɥɭ CRL ɡɧɚɱɟɧɢɟ ɫɱɟɬɱɢɤɚ 
ɫɛɪɚɫɵɜɚɟɬɫя ɜ ɢɫɯɨɞɧɨɟ ɫɨɫɬɨяɧɢɟ. ɇɚɪɚɳɢɜɚɧɢɟ 
ɫɱɟɬɱɢɤɚ ɩɪɨɢɫɯɨɞɢɬ ɩɨ ɮɪɨɧɬɭ ɫɢɝɧɚɥɚ  ɋȿ. Ⱦɥя 
ɞɚɧɧɨɣ ɡɚɞɚɱɢ ɧɟɨɛɯɨɞɢɦ 3-ɯ ɪɚɡɪяɞɧɵɣ ɫɱɟɬɱɢɤ, 
ɩɨɷɬɨɦɭ ɫɢɝɧɚɥ ɩɟɪɟɩɨɥɧɟɧɢя ɞɨɛɚɜɥяɟɬɫя 
ɥɨɝɢɱɟɫɤɢɦ ɷɥɟɦɟɧɬɨɦ 3ɂ. 

Ɋɟɝɢɫɬɪ Ⱥɋ ɪɟɚɥɢɡɨɜɚɧ ɜ ɜɢɞɟ ɫɥɟɞɭɸɳɟɝɨ 

ɤɨɞɚ: 
process (CLK,RESULT) 
begin 
  if (rising_edge(CLK)) then 
    if (Creset_and_load_mr ='1') then 
      RESULT(15 downto 8) <= "10000000";

 //Сɛɪɨɫ ɫɬɚɪɲɟɣ ɱɚɫɬɢ 
     RESULT(7 downto 0) <= Dlsb;

 //Зɚɩɢɫɵɜɚɟɦ ɦɧɨɠɢɦɨɟ ɜ ɦɥɚɞɲɭɸ ɱɚɫɬɶ 
    end if; 
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    if (Calu = '1') then 
      RESULT(15 downto 8) <= Dmsb; 
    end if; 
    if (Cshift_right = '1') then  

 //ɥɨɝɢɱɟɫɤɢɣ ɫɞɜɢɝ 
      RESULT(15) <= RESULT (15); 
      RESULT(14) <= not (RESULT(15)); 
      RESULT(13 downto 0) <= RESULT(14 

downto 1); 
    end if; 
  end if; 
  Qmsb <= RESULT (15 downto 8); 

 //Мɧɨɠɢɦɨɟ 
  Q0 <= RESULT (0);   

 //Мɥɚɞɲɢɣ ɛɢɬ 
  Q <= RESULT;     

// Зɚɩɢɫɶ ɪɟɡɭɥɶɬɚɬɚ 
end process; 

Ȼɥɨɤ Control Unit ɩɪɟɞɫɬɚɜɥɟɧ ɜ ɜɢɞɟ 
VHDL-ɦɨɞɟɥɢ ɢ ɪɟɚɥɢɡɭɟɬ ɚɥɝɨɪɢɬɦ ɨɩɟɪɚɰɢɢ 
ɭɦɧɨɠɟɧɢя ɜ ɩɨɥɨɠɢɬɟɥɶɧɨɦ ɧɭɥɟ. В ɨɛɳɟɦ ɜɢɞɟ 
ɦɨɞɟɥɶ ɜɵɝɥяɞɢɬ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ: 

process (CLK,Reset) 
 begin 
  if (Reset = '1') then //Сɢɝɧɚɥ ɫɛɪɨɫɚ 
   state <= RST; 
    //Еɫɥɢ ɮɪɨɧɬ CLK 
      elsif rising_edge(CLK) then  
       case state is  
       //Пɪɨɜɟɪɤɚ ɬɟɤɭɳɟɝɨ ɫɨɫɬɨɹɧɢɹ 
       when RST => … //ɫɨɫɬɨɹɧɢɟ 

ɫɛɪɨɫɚ 
      //ɩɪɨɜɟɪɤɚ ɧɭɥɟɜɨɝɨ ɛɢɬɚ ɦɧɨɠɢɬɟɥɹ 
       when BIT_CHECK => …    
      //ɫɞɜɢɝ ɪɟɝɢɫɬɪɚ АС  
        when SHIFT => …  
      //ɩɪɨɜɟɪɤɚ ɩɟɪɟɩɨɥɧɟɧɢɹ ɢ ɩɪɨɜɟɪɤɚ 
    //ɡɧɚɤɨɜɨɝɨ ɛɢɬɚ, ɩɨɫɥɟ ɩɟɪɟɩɨɥɧɟɧɢɹ 
      when CTF_AND_SIGNBIT_CHECK => …  
    //ɫɞɜɢɝ, ɟɫɥɢ ɡɧɚɤɨɜɵɣ ɛɢɬ ɪɚɜɟɧ «1» 

      when LAST_SHIFT => …  
    //ɫɨɫɬɨɹɧɢɟ ɝɨɬɨɜɧɨɫɬɢ   
       when RDY => …  
    end case; 
   end if; 
end process; 

Пɥɚɬɚ ɭɫɬɪɨɣɫɬɜɚ ɭɦɧɨɠɟɧɢя ɪɚɡɪɚɛɨɬɚɧɚ ɫ 
ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɤɨɦɩɥɟɤɫɧɨɣ ɫɢɫɬɟɦɵ 
ɩɪɨɟɤɬɢɪɨɜɚɧɢя ɜɵɫɨɤɨɫɤɨɪɨɫɬɧɵɯ ɭɫɬɪɨɣɫɬɜ   
altium designer 16 [11]. Ɍɪɚɫɫɢɪɨɜɤɚ ɩɥɚɬɵ 
ɩɪɢɜɟɞɟɧɚ ɧɚ ɪɢɫ. 9. Ⱦɥя ɧɚɝɥяɞɧɨɫɬɢ  
ɫɩɪɨɟɤɬɢɪɨɜɚɧɚ ɬɪɟɯɦɟɪɧɚя ɦɨɞɟɥɶ ɩɥɚɬɵ, 
ɩɨɤɚɡɚɧɧɚя ɧɚ ɪɢɫ. 10. 

 

Ɋɢɫɭɧɨɤ 9 – Ɍɪɚɫɫɢɪɨɜɤɚ ɩɥɚɬɵ ɭɫɬɪɨɣɫɬɜɚ 
ɭɦɧɨɠɟɧɢя  

  
ɚ) ɛ) 

Ɋɢɫɭɧɨɤ 9 – Ɍɪɟɯɦɟɪɧɚя ɦɨɞɟɥɶ ɩɥɚɬɵ ɭɫɬɪɨɣɫɬɜɚ ɭɦɧɨɠɟɧɢя: ɚ) ɜɢɞ ɫɜɟɪɯɭ; ɛ) ɧɢɠɧяя ɩɚɧɟɥɶ ɩɥɚɬɵ 

Ɍ.ɨ. ɤɪɚɬɤɨ ɩɪɨɫɥɟɠɟɧɵ ɨɫɧɨɜɧɵɟ ɫɬɚɞɢɢ 
ɩɪɨɰɟɫɫɚ ɩɪɨɟɤɬɢɪɨɜɚɧɢя ɭɫɬɪɨɣɫɬɜɚ.   

Ɂɚɤɥɸɱɟɧɢɟ 

Ⱦɥя ɨɛɟɫɩɟɱɟɧɢя ɞɢɫɰɢɩɥɢɧ, ɫɜяɡɚɧɧɵɯ ɫ 
ɢɡɭɱɟɧɢɟɦ ɚɪɯɢɬɟɤɬɭɪɵ ɢ ɫɨɫɬɚɜɧɵɯ ɷɥɟɦɟɧɬɨɜ 
ɤɨɦɩɶɸɬɟɪɨɜ,  ɧɟɨɛɯɨɞɢɦɨ ɩɪɢɦɟɧяɬɶ ɲɢɪɨɤɢɣ 
ɫɩɟɤɬɪ ɞɟɦɨɧɫɬɪɚɰɢɨɧɧɵɯ ɢ ɨɛɭɱɚɸɳɢɯ ɫɪɟɞɫɬɜ. 
Ⱦɥя ɢɯ ɫɨɡɞɚɧɢя ɢɫɩɨɥɶɡɭɸɬɫя ɪɚɡɥɢɱɧɵɟ 

ɫɨɜɪɟɦɟɧɧɵɟ ɬɟɯɧɨɥɨɝɢɢ, ɬɚɤɢɟ ɤɚɤ PШаОr PШТЧЭ ɢ 
Flash.  

Ⱦɥя ɢɡɭɱɟɧɢя ɨɫɧɨɜ ɩɪɨɟɤɬɢɪɨɜɚɧɢя 
ɷɥɟɦɟɧɬɨɜ ɜɵɱɢɫɥɢɬɟɥɶɧɵɯ ɫɢɫɬɟɦ ɢ ɜɵɩɨɥɧɟɧɢя 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɤɭɪɫɨɜɵɯ ɢ ɞɢɩɥɨɦɧɵɯ 
ɩɪɨɟɤɬɨɜ ɧɟɨɛɯɨɞɢɦɨ ɢɫɩɨɥɶɡɨɜɚɬɶ яɡɵɤɢ 
ɨɩɢɫɚɧɢя ɚɩɩɚɪɚɬɭɪɵ, ɬɚɤɢɟ ɤɚɤ  HDL, VОrТХШР ɢ 
ɞɪ. Ɇɨɞɟɥɢ, ɫɨɡɞɚɧɧɵɟ ɧɚ яɡɵɤɚɯ 
ɩɪɨɟɤɬɢɪɨɜɚɧɢя VHDL ɢɥɢ VОrТХШР, ɦɨɠɧɨ ɧɟ 
ɬɨɥɶɤɨ ɡɚɩɭɫɤɚɬɶ ɜ ɫɪɟɞɚɯ ɩɪɨɟɤɬɢɪɨɜɚɧɢя, ɧɨ ɢ 
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ɡɚɝɪɭɡɢɬɶ ɜ FPGA ɩɥɚɬɭ ɢ ɩɨɞɤɥɸɱɢɬɶ ɤ ɧɟɦɭ 
ɭɫɬɪɨɣɫɬɜɚ ɜɜɨɞɚ ɢ ɜɵɜɨɞɚ. ɋɭɳɟɫɬɜɭɟɬ 
ɦɧɨɠɟɫɬɜɨ ɨɬɥɚɞɨɱɧɵɯ FPGA ɫɬɟɧɞɨɜ, ɤɨɬɨɪɵɟ 
ɭɠɟ ɢɦɟɸɬ ɜɫɬɪɨɟɧɧɵɟ ɭɫɬɪɨɣɫɬɜɚ ɜɜɨɞɚ, ɬɚɤɢɟ, 
ɤɚɤ ɤɧɨɩɤɢ ɢ ɩɟɪɟɤɥɸɱɚɬɟɥɢ; ɢ ɜɵɜɨɞɚ – 

ɫɜɟɬɨɜɵɟ ɢɧɞɢɤɚɬɨɪɵ, ɷɤɪɚɧ. Ɍɚɤɠɟ ɜ ɬɚɤɢɯ 
ɫɬɟɧɞɚɯ ɢɦɟɸɬɫя ɪɚɡɥɢɱɧɵɟ ɩɨɪɬɵ ɜɜɨɞɚ/ɜɵɜɨɞɚ, 
ɤ ɤɨɬɨɪɵɦ ɦɨɠɧɨ ɩɨɞɤɥɸɱɢɬɶ ɩɟɪɢɮɟɪɢɣɧɵɟ 
ɭɫɬɪɨɣɫɬɜɚ. 

Ɉɫɨɛɨɟ ɦɟɫɬɨ ɜ ɩɪɨɰɟɫɫɟ ɨɪɝɚɧɢɡɚɰɢɢ 
ɭɱɟɛɧɨɝɨ ɩɪɨɰɟɫɫɚ ɡɚɧɢɦɚɟɬ ɫɨɡɞɚɧɢɟ ɩɪɨɫɬɵɯ 
ɝɢɩɨɬɟɬɢɱɟɫɤɢɯ ɦɚɲɢɧ, ɨɛɥɚɞɚɸɳɢɯ ɬɢɩɢɱɧɵɦɢ 
ɱɟɪɬɚɦɢ ɦɧɨɝɢɯ ɤɨɧɤɪɟɬɧɵɯ ɩɪɨɰɟɫɫɨɪɨɜ. 
Ɂɧɚɧɢɟ ɩɪɢɧɰɢɩɨɜ ɩɨɫɬɪɨɟɧɢя ɢ 
ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢя ɬɚɤɢɯ ɦɚɲɢɧ яɜɥяɟɬɫя 
ɯɨɪɨɲɟɣ ɛɚɡɨɣ ɞɥя ɞɚɥɶɧɟɣɲɟɝɨ ɢɡɭɱɟɧɢя ɢ 
ɩɪɢɦɟɧɟɧɢя ɜɵɱɢɫɥɢɬɟɥɶɧɵɯ ɫɢɫɬɟɦ.  
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                                                                                    Ɋɟɤɨɦɟɧɞɨɜɚɧɚ ɤ ɩɭɛлɢɤɚцɢɢ ɞ-ɪɨɦ ɬɟɯɧ. ɧɚɭɤ ȼ.ɇ. ɉɚɜлɵɲɨɦ 
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