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ɊȿɎȿɊȺɌ  

ȼɵɩɭɫɤɧɚɹ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɚɹ ɪɚɛɨɬɚ ɧɚ ɬɟɦɭ «Ɋɚɡɪɚɛɨɬɤɚ 
ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɣ ɢɧɮɨɪɦɚɰɢɨɧɧɨɣ ɫɢɫɬɟɦɵ ɭɩɪɚɜɥɟɧɢɹ ɩɪɨɰɟɫɫɚɦɢ 
ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɪɚɞɢɨɷɥɟɤɬɪɨɧɧɨɣ ɚɩɩɚɪɚɬɭɪɵ» ɫɨɞɟɪɠɢɬ 56 ɫɬɪɚɧɢɰ 
ɬɟɤɫɬɨɜɨɝɨ ɞɨɤɭɦɟɧɬɚ, 17 ɢɫɩɨɥɶɡɨɜɚɧɧɵɯ ɢɫɬɨɱɧɢɤɨɜ. 

ɉɊɈȿɄɌɂɊɈȼȺɇɂȿ ɊȺȾɂɈɗɅȿɄɌɊɈɇɇɈɃ ȺɉɉȺɊȺɌɍɊɕ, 

ȾɈɄɍɆȿɇɌɂɊɈȼȺɇɂȿ ɉɊɈɐȿɋɋȺ ɉɊɈȿɄɌɂɊɈȼȺɇɂə, 

ɂɇɎɈɊɆȺɐɂɈɇɇȺə ɉɈȾȾȿɊɀɄȺ ɉɊɈɐȿɋɋȺ ɉɊɈȿɄɌɂɊɈȼȺɇɂə  

ɐɟɥɶɸ ɪɚɛɨɬɵ ɹɜɥɹɟɬɫɹ ɪɚɡɪɚɛɨɬɤɚ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɣ ɢɧɮɨɪɦɚɰɢɨɧɧɨɣ 

ɫɢɫɬɟɦɵ ɭɩɪɚɜɥɟɧɢɹ ɩɪɨɰɟɫɫɚɦɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɪɚɞɢɨɷɥɟɤɬɪɨɧɧɨɣ ɚɩɩɚɪɚɬɭɪɵ 

Ɂɚɞɚɱɢ, ɪɟɲɟɧɧɵɟ ɜ ɯɨɞɟ ɜɵɩɨɥɧɟɧɢɹ ɛɚɤɚɥɚɜɪɫɤɨɣ ɪɚɛɨɬɵ: 

- ɜɵɩɨɥɧɟɧ ɚɧɚɥɢɡ ɢɫɫɥɟɞɨɜɚɧɢɟ ɩɪɟɞɦɟɬɧɨɣ ɨɛɥɚɫɬɢ – ɚɜɬɨɦɚɬɢɡɚɰɢɢ 

ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɪɚɞɢɨɷɥɟɤɬɪɨɧɧɨɣ ɚɩɩɚɪɚɬɭɪɵ; 

- ɪɚɡɪɚɛɨɬɚɧɚ ɫɬɪɭɤɬɭɪɚ ɛɚɡɵ ɞɚɧɧɵɯ, ɨɛɟɫɩɟɱɢɜɚɸɳɚɹ ɯɪɚɧɟɧɢɟ 

ɩɪɨɟɤɬɧɨɣ ɞɨɤɭɦɟɧɬɚɰɢɢ; 

- ɜɵɩɨɥɧɟɧɨ ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ ɢ ɪɚɡɪɚɛɨɬɚɧɨ ɩɪɢɥɨɠɟɧɢɹ ɜ ɤɥɢɟɧɬ-

ɫɟɪɜɟɪɧɨɣ ɚɪɯɢɬɟɤɬɭɪɟ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɢɧɮɨɪɦɚɰɢɨɧɧɨɣ ɩɨɞɞɟɪɠɤɢ ɩɪɨɰɟɫɫɚ 

ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɪɚɞɢɨɷɥɟɤɬɪɨɧɧɨɣ ɚɩɩɚɪɚɬɭɪɵ; 

Ɉɛɳɢɟ ɪɟɡɭɥɶɬɚɬɵ ɢ ɜɵɜɨɞɵ: ɜ ɯɨɞɟ ɜɵɩɨɥɧɟɧɢɹ ɞɚɧɧɨɣ ɛɚɤɚɥɚɜɪɫɤɨɣ 

ɪɚɛɨɬɵ ɛɵɥ ɜɵɩɨɥɧɟɧ ɩɪɨɟɤɬ ɢ ɪɚɡɪɚɛɨɬɚɧɨ ɩɪɢɥɨɠɟɧɢɟ ɞɥɹ ɢɧɮɨɪɦɚɰɢɨɧɧɨɣ 

ɩɨɞɞɟɪɠɤɢ ɩɪɨɰɟɫɫɚ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɪɚɞɢɨɷɥɟɤɬɪɨɧɧɨɣ ɚɩɩɚɪɚɬɭɪɵ. Ʉ 

ɨɬɥɢɱɢɬɟɥɶɧɵɦ ɨɫɨɛɟɧɧɨɫɬɹɦ ɞɚɧɧɨɝɨ ɩɪɢɥɨɠɟɧɢɹ ɫɥɟɞɭɟɬ ɨɬɧɟɫɬɢ: 

-Ɋɚɡɞɟɥɟɧɢɟ ɩɪɚɜ ɩɨɥɶɡɨɜɚɬɟɥɟɣ 

-ɉɪɢɜɹɡɤɚ ɢɧɮɨɪɦɚɰɢɢ ɨ ɡɚɤɚɡɱɢɤɚɯ ɢ ɩɥɚɬɮɨɪɦ ɤ ɩɪɨɟɤɬɢɪɭɟɦɨɦɭ 

ɢɡɞɟɥɢɸ 

-ɉɪɢɜɹɡɤɚ ɪɟɤɨɦɟɧɞɭɟɦɵɯ ɩɪɨɝɪɚɦɦɧɵɯ ɫɪɟɞɫɬɜ ɤ ɨɩɪɟɞɟɥɟɧɧɵɦ ɫɬɚɞɢɹɦ 

ɩɪɨɟɤɬɚ ɫ ɜɨɡɦɨɠɧɨɫɬɶɸ ɡɚɩɭɫɤɚ ɞɚɧɧɵɯ ɫɪɟɞɫɬɜ 

-Ɂɚɝɪɭɡɤɚ ɞɨɤɭɦɟɧɬɨɜ, ɪɚɡɪɚɛɨɬɚɧɧɵɯ ɧɚ ɤɚɠɞɵɯ ɫɬɚɞɢɹɯ ɩɪɨɟɤɬɚ, ɞɥɹ 

ɩɪɨɜɟɪɤɢ 

-ȼɨɡɦɨɠɧɨɫɬɶ ɪɚɛɨɬɵ ɜ ɭɞɚɥɟɧɧɨɦ ɪɟɠɢɦɟ  
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ȼȼȿȾȿɇɂȿ 

 

ɋɨɜɪɟɦɟɧɧɵɟ ɩɪɟɞɩɪɢɹɬɢɹ, ɫɩɟɰɢɚɥɢɡɢɪɭɸɳɢɟɫɹ ɧɚ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ ɢ 

ɪɚɡɪɚɛɨɬɤɟ ɜɵɫɨɤɨɬɟɯɧɨɥɨɝɢɱɧɵɯ ɭɫɬɪɨɣɫɬɜ, ɫɢɫɬɟɦ, ɩɪɨɝɪɚɦɦɧɵɯ ɫɪɟɞɫɬɜ, 

ɢɧɵɯ ɫɥɨɠɧɵɯ ɢɡɞɟɥɢɣ ɢ ɩɪɨɝɪɚɦɦɧɨ-ɚɩɩɚɪɚɬɧɵɯ ɩɥɚɬɮɨɪɦ ɧɭɠɞɚɸɬɫɹ ɜ 

ɫɨɡɞɚɧɢɢ ɫɢɫɬɟɦɵ ɭɩɨɪɹɞɨɱɟɧɧɨɝɨ ɯɪɚɧɟɧɢɹ ɩɪɨɟɤɬɧɨ-ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɣ 

ɢɧɮɨɪɦɚɰɢɢ. Ɍɚɤɨɟ ɯɪɚɧɢɥɢɳɟ (ɪɟɩɨɡɢɬɚɪɢɣ) ɦɨɠɟɬ ɛɵɬɶ ɫɨɡɞɚɧɨ ɧɚ ɨɫɧɨɜɟ 

ɛɚɡɵ ɞɚɧɧɵɯ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɨɣ ɞɥɹ ɭɩɨɪɹɞɨɱɟɧɧɨɝɨ ɯɪɚɧɟɧɢɹ ɩɪɨɟɤɬɧɨɣ 

ɞɨɤɭɦɟɧɬɚɰɢɢ ɢ ɧɟɨɛɯɨɞɢɦɵɯ ɮɚɣɥɨɜ, ɫɨɞɟɪɠɚɳɢɯ ɦɟɬɚɢɧɮɨɪɦɚɰɢɸ ɞɥɹ 

ɤɚɠɞɨɝɨ ɩɪɨɟɤɬɚ. ɉɪɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ ɬɚɤɨɣ ɛɚɡɵ ɞɚɧɧɵɯ ɫɥɟɞɭɟɬ ɨɛɟɫɩɟɱɢɬɶ 

ɧɚɞɟɠɧɵɟ ɭɫɥɨɜɢɹ ɯɪɚɧɟɧɢɹ ɢɧɮɨɪɦɚɰɢɢ ɢ ɪɚɡɪɚɛɨɬɚɬɶ ɫɪɟɞɫɬɜɚ ɪɚɡɝɪɚɧɢɱɟɧɢɹ 

ɞɨɫɬɭɩɚ ɤ ɧɟɣ. ɍɤɚɡɚɧɧɵɟ ɡɚɞɚɱɢ ɦɨɝɭɬ ɛɵɬɶ ɪɟɚɥɢɡɨɜɚɧɵ ɩɨɫɪɟɞɫɬɜɨɦ ɤɥɢɟɧɬ-

ɫɟɪɜɟɪɧɨɣ ɚɪɯɢɬɟɤɬɭɪɵ, ɧɚ ɨɫɧɨɜɟ ɤɨɬɨɪɨɣ ɜɨɡɦɨɠɧɨ ɜɵɩɨɥɧɢɬɶ ɩɪɢɤɥɚɞɧɨɟ 

ɩɪɨɝɪɚɦɦɧɨɟ ɩɪɢɥɨɠɟɧɢɟ ɞɥɹ ɭɩɪɚɜɥɟɧɢɹ ɛɚɡɨɣ ɞɚɧɧɵɯ. 

ɂɫɯɨɞɹ ɢɡ ɨɛɨɡɧɚɱɟɧɧɵɯ ɡɚɞɚɱ, ɰɟɥɶɸ ɜɵɩɭɫɤɧɨɣ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ 

ɪɚɛɨɬɵ ɹɜɥɹɟɬɫɹ ɪɚɡɪɚɛɨɬɤɚ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɣ ɢɧɮɨɪɦɚɰɢɨɧɧɨɣ ɫɢɫɬɟɦɵ ɞɥɹ 

ɭɩɪɚɜɥɟɧɢɹ ɩɪɨɰɟɫɫɚɦɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɪɚɞɢɨɷɥɟɤɬɪɨɧɧɨɣ ɚɩɩɚɪɚɬɭɪɵ, 

ɜɵɩɨɥɧɟɧɧɨɣ ɧɚ ɨɫɧɨɜɟ ɢɧɬɟɝɪɚɥɶɧɵɯ ɫɯɟɦ ɫɜɟɪɯɛɨɥɶɲɨɣ ɫɬɟɩɟɧɢ ɢɧɬɟɝɪɚɰɢɢ. 

ɉɪɢ ɷɬɨɦ ɫɥɟɞɭɟɬ ɩɪɨɜɟɫɬɢ ɚɧɚɥɢɡ ɢ ɨɛɨɫɧɨɜɚɬɶ ɜɵɛɨɪ ɩɪɨɟɤɬɧɵɯ ɪɟɲɟɧɢɣ, 

ɨɩɪɟɞɟɥɢɬɶ ɢɧɫɬɪɭɦɟɧɬɚɥɶɧɵɟ ɫɪɟɞɫɬɜɚ ɢ ɫɪɟɞɵ ɪɚɡɪɚɛɨɬɤɢ, ɜɵɩɨɥɧɢɬɶ ɩɪɨɟɤɬ, 

ɪɟɚɥɢɡɨɜɚɬɶ ɛɚɡɭ ɞɚɧɧɵɯ ɢ ɫɢɫɬɟɦɭ ɟɟ ɭɩɪɚɜɥɟɧɢɹ, ɚ ɬɚɤɠɟ ɪɚɡɪɚɛɨɬɚɬɶ 

ɩɪɢɤɥɚɞɧɨɟ ɩɪɨɝɪɚɦɦɧɨɟ ɨɛɟɫɩɟɱɟɧɢɟ ɞɥɹ ɯɪɚɧɟɧɢɹ ɢɧɮɨɪɦɚɰɢɢ ɨ 

ɪɚɡɪɚɛɚɬɵɜɚɟɦɨɦ ɩɪɨɟɤɬɟ, ɮɚɣɥɨɜ, ɫɩɢɫɤɚ ɞɨɫɬɭɩɧɵɯ ɩɪɨɝɪɚɦɦ ɢ ɬ. ɩ.  

Ⱦɥɹ ɫɨɡɞɚɧɢɹ ɢ ɭɩɪɚɜɥɟɧɢɹ ɛɚɡɨɣ ɞɚɧɧɵɯ ɜɵɛɪɚɧ ɩɪɨɝɪɚɦɦɧɵɣ ɩɪɨɞɭɤɬ 

Microsoft SQL Server 2012, ɤɨɬɨɪɵɣ ɩɨɡɜɨɥɹɟɬ ɪɟɚɥɢɡɨɜɚɬɶ ɛɚɡɭ ɞɚɧɧɵɯ ɫ 

ɭɞɚɥɟɧɧɵɦ ɭɩɪɚɜɥɟɧɢɟɦ. Ɋɚɡɪɚɛɨɬɤɚ ɩɪɢɥɨɠɟɧɢɹ ɜ ɤɥɢɟɧɬ-ɫɟɪɜɟɪɧɨɣ 

ɚɪɯɢɬɟɤɬɭɪɟ ɩɪɨɜɟɞɟɧɚ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɢɧɬɟɝɪɢɪɨɜɚɧɧɨɣ ɫɪɟɞɵ ɪɚɡɪɚɛɨɬɤɢ 

Microsoft Visual Studio 2017, ɩɨɡɜɨɥɹɸɳɟɣ ɩɪɨɜɟɫɬɢ ɩɨɥɧɭɸ ɢɧɬɟɝɪɚɰɢɸ 

Microsoft SQL Server. 
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1 Ɉɪɝɚɧɢɡɚɰɢя ɩɪɨɟɤɬɢɪɨɜɚɧɢя ɦɢɤɪɨɷɥɟɤɬɪɨɧɧɨɣ ɬɟɯɧɢɤɢ 

 

1.1 Ⱥɧɚɥɢɬɢɱɟɫɤɢɣ ɨɛɡɨɪ ɢɧɬɟɝɪɚɥɶɧɵɯ ɫɯɟɦ, ɦɟɬɨɞɨɜ ɢ ɬɟɯɧɨɥɨɝɢɣ 

ɩɪɨɟɤɬɢɪɨɜɚɧɢя ɷɥɟɤɬɪɨɧɧɵɯ ɢɡɞɟɥɢɣ ɢ ɭɫɬɪɨɣɫɬɜ 

 

ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɢɧɬɟɝɪɚɥɶɧɵɯ ɫɯɟɦ ɫɜɟɪɯɛɨɥɶɲɨɣ ɫɬɟɩɟɧɢ ɢɧɬɟɝɪɚɰɢɢ 

(ɋȻɂɋ) ɩɪɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɨɜ, ɦɢɤɪɨɤɨɧɬɪɨɥɥɟɪɨɜ, 

ɡɚɩɨɦɢɧɚɸɳɢɯ ɭɫɬɪɨɣɫɬɜ ɩɨɡɜɨɥɹɟɬ ɪɟɚɥɢɡɨɜɵɜɚɬɶ ɲɢɪɨɤɢɟ ɮɭɧɤɰɢɨɧɚɥɶɧɵɟ 

ɜɨɡɦɨɠɧɨɫɬɢ ɧɨɜɨɣ ɪɚɞɢɨɷɥɟɤɬɪɨɧɧɨɣ ɚɩɩɚɪɚɬɭɪɵ. Ɉɞɧɚɤɨ ɬɨɥɶɤɨ 

ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɯ ɋȻɂɋ ɦɨɠɟɬ ɩɪɢɞɚɬɶ ɜɧɨɜɶ ɫɨɡɞɚɜɚɟɦɵɦ 

ɢɡɞɟɥɢɹɦ ɭɧɢɤɚɥɶɧɵɟ ɫɜɨɣɫɬɜɚ. ɉɨɞɨɛɧɵɟ ɢɡɞɟɥɢɹ ɦɨɠɧɨ ɨɬɧɟɫɬɢ ɤ ɤɚɬɟɝɨɪɢɢ 

ɜɫɬɪɚɢɜɚɟɦɵɯ ɫɢɫɬɟɦ, ɬ. ȿ. ɜɵɱɢɫɥɢɬɟɥɶɧɵɯ ɫɢɫɬɟɦ, ɧɟ ɹɜɥɹɸɳɢɯɫɹ ɫɢɫɬɟɦɚɦɢ 

ɨɛɳɟɝɨ ɧɚɡɧɚɱɟɧɢɹ. 

Ɂɚɞɚɱɚ ɤɨɧɮɢɝɭɪɚɰɢɢ ɋȻɂɋ ɞɥɹ ɷɮɮɟɤɬɢɜɧɨɣ ɪɟɚɥɢɡɚɰɢɢ ɭɧɢɤɚɥɶɧɵɯ 

ɮɭɧɤɰɢɣ ɩɪɢɞɚɟɬ ɜɵɱɢɫɥɢɬɟɥɶɧɨɣ ɫɢɫɬɟɦɟ ɫɜɨɣɫɬɜɨ ɪɟɤɨɧɮɢɝɭɪɢɪɭɟɦɨɫɬɢ, 

ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɜɫɬɪɚɢɜɚɟɦɚɹ ɫɢɫɬɟɦɚ, ɪɟɚɥɢɡɭɸɳɚɹ ɷɬɨ ɫɜɨɣɫɬɜɨ, ɧɚɡɵɜɚɟɬɫɹ 

ɪɟɤɨɧɮɢɝɭɪɢɪɭɟɦɨɣ (Ɋȼɋ). ȼ ɩɨɧɹɬɢɟ Ɋȼɋ ɜɤɥɸɱɚɸɬ ɚɪɯɢɬɟɤɬɭɪɵ ɨɬ 

ɨɞɧɨɪɨɞɧɵɯ ɜɵɱɢɫɥɢɬɟɥɶɧɵɯ ɫɪɟɞ ɫ ɪɚɡɥɢɱɧɨɣ ɞɟɬɚɥɢɡɚɰɢɟɣ ɷɥɟɦɟɧɬɨɜ, ɜ 

ɱɚɫɬɧɨɫɬɢ, ɩɪɨɝɪɚɦɦɢɪɭɟɦɵɟ ɥɨɝɢɱɟɫɤɢɟ ɢɧɬɟɝɪɚɥɶɧɵɟ ɫɯɟɦɵ (ɉɅɂɋ) ɞɨ 

ɜɵɱɢɫɥɢɬɟɥɶɧɵɯ ɫɟɬɟɣ ɪɚɡɧɨɝɨ ɦɚɫɲɬɚɛɚ (ɫɟɬɢ ɧɚ ɤɪɢɫɬɚɥɥɟ – Network on a Chip, 

NoC)). Ɉɬɞɟɥɶɧɵɦ ɬɢɩɨɦ Ɋȼɋ ɹɜɥɹɸɬɫɹ ɫɢɫɬɟɦɵ ɧɚ ɤɪɢɫɬɚɥɥɟ (ɋɧɄ, System on 

a Chip, SoC). ȼ ɩɪɟɞɟɥɟ ɩɪɨɝɪɚɦɦɢɪɭɟɦɵɟ ɩɪɨɰɟɫɫɨɪɵ ɨɛɳɟɝɨ ɧɚɡɧɚɱɟɧɢɹ ɬɚɤɠɟ 

ɦɨɝɭɬ ɨɩɪɟɞɟɥɹɬɶɫɹ ɜ ɤɚɱɟɫɬɜɟ Ɋȼɋ, ɬɚɤ ɤɚɤ ɜ ɧɢɯ ɚɩɩɚɪɚɬɧɵɟ ɛɥɨɤɢ ɨɪɝɚɧɢɡɭɸɬ 

ɪɚɡɥɢɱɧɵɟ ɬɪɚɤɬɵ ɨɛɪɚɛɨɬɤɢ ɜ ɪɚɦɤɚɯ ɜɵɩɨɥɧɟɧɢɹ ɤɨɧɤɪɟɬɧɵɯ ɤɨɦɚɧɞ.  

ɉɨ ɩɨɞɯɨɞɚɦ ɤ ɩɪɨɟɤɬɢɪɨɜɚɧɢɸ ɢ ɜɚɪɢɚɧɬɚɦ ɢɡɝɨɬɨɜɥɟɧɢɹ ɋȻɂɋ ɦɨɠɧɨ 

ɪɚɡɞɟɥɢɬɶ ɧɚ ɡɚɤɚɡɧɵɟ ɢ ɩɨɥɭɡɚɤɚɡɧɵɟ. Ɂɚɤɚɡɧɚɹ ɋȻɂɋ (Application-Specific 

Integrated Circuit, ASIC) – ɷɬɨ ɦɢɤɪɨɫɯɟɦɚ, ɪɚɡɪɚɛɨɬɚɧɧɚɹ ɧɚ ɨɫɧɨɜɟ ɫɬɚɧɞɚɪɬɧɵɯ 

ɢɥɢ ɫɩɟɰɢɚɥɶɧɨ ɫɨɡɞɚɧɧɵɯ ɷɥɟɦɟɧɬɨɜ ɢ ɭɡɥɨɜ, ɩɨ ɮɭɧɤɰɢɨɧɚɥɶɧɨɣ ɫɯɟɦɟ 

ɡɚɤɚɡɱɢɤɚ. ȼɫɟ ɬɨɩɨɥɨɝɢɱɟɫɤɢɟ ɫɥɨɢ ɬɚɤɨɣ ɋȻɂɋ ɪɚɡɪɚɛɚɬɵɜɚɸɬɫɹ ɩɨ 

ɢɧɞɢɜɢɞɭɚɥɶɧɵɦ ɮɨɬɨɲɚɛɥɨɧɚɦ [3]. Ɍɚɤɨɣ ɬɢɩ ɋȻɂɋ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ 
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ɩɨɥɧɨɫɬɶɸ ɡɚɤɨɧɱɟɧɧɵɣ ɩɪɨɟɤɬ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɣ ɦɚɤɫɢɦɚɥɶɧɭɸ 

ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɢ ɧɢɡɤɭɸ ɰɟɧɭ, ɧɨ ɩɪɢ ɭɫɥɨɜɢɢ ɩɪɨɢɡɜɨɞɫɬɜɚ ɞɚɧɧɨɣ ɋȻɂɋ 

ɜ ɭɫɥɨɜɢɹɯ ɤɪɭɩɧɨɣ ɫɟɪɢɢ. ɋɬɨɢɦɨɫɬɶ ɪɚɡɪɚɛɨɬɤɢ ɢ ɨɬɥɚɞɤɢ ɩɪɢ ɷɬɨɦ ɜɨɡɪɚɫɬɚɟɬ 

ɦɧɨɝɨɤɪɚɬɧɨ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫɨ ɜɬɨɪɵɦ ɬɢɩɨɦ ɋȻɂɋ (ɨɫɨɛɟɧɧɨ ɜɵɫɨɤɢɟ ɡɚɬɪɚɬɵ 

ɨɬɜɨɞɹɬɫɹ ɧɚ ɷɬɚɩ ɜɟɪɢɮɢɤɚɰɢɢ ɬɨɩɨɥɨɝɢɢ). ɋɥɟɞɫɬɜɢɟɦ ɜɵɫɨɤɨɣ ɫɬɨɢɦɨɫɬɢ ɢ 

ɭɫɥɨɠɧɟɧɢɹ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɡɚɤɚɡɧɵɯ ɋȻɂɋ ɹɜɥɹɟɬɫɹ ɡɧɚɱɢɬɟɥɶɧɵɣ ɫɪɨɤ 

ɪɚɡɪɚɛɨɬɤɢ.  

ɉɨɥɭɡɚɤɚɡɧɵɟ ɋȻɂɋ (Application-specific standard parts, ASSP) 

ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ ɫɨɜɨɤɭɩɧɨɫɬɶ ɡɚɪɚɧɟɟ ɫɩɪɨɟɤɬɢɪɨɜɚɧɧɨɣ ɩɨɫɬɨɹɧɧɨɣ ɱɚɫɬɢ 

ɢ ɩɟɪɟɦɟɧɧɨɣ ɱɚɫɬɢ, ɫɬɪɭɤɬɭɪɚ ɤɨɬɨɪɨɣ ɨɩɪɟɞɟɥɹɟɬɫɹ ɡɚɤɚɡɱɢɤɨɦ. Ʉ 

ɩɨɥɭɡɚɤɚɡɧɵɦ Ȼɂɋ ɨɬɧɨɫɹɬɫɹ ɦɢɤɪɨɫɯɟɦɵ ɧɚ ɨɫɧɨɜɟ ɛɚɡɨɜɵɯ ɦɚɬɪɢɱɧɵɯ 

ɤɪɢɫɬɚɥɥɨɜ (ȻɆɄ) ɢ ɩɪɨɝɪɚɦɦɢɪɭɟɦɵɯ ɩɨɥɶɡɨɜɚɬɟɥɟɦ ɥɨɝɢɱɟɫɤɢɯ ɢɧɬɟɝɪɚɥɶɧɵɯ 

ɫɯɟɦ (ɉɅɂɋ). ɉɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ȻɆɄ (ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ ɧɚ ɨɫɧɨɜɟ ɦɚɬɪɢɱɧɵɯ 

ɫɬɪɭɤɬɭɪ) ɫɩɟɰɢɚɥɢɡɚɰɢɹ ɩɨɥɭɡɚɤɚɡɧɵɯ Ȼɂɋ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɧɚ ɡɚɤɥɸɱɢɬɟɥɶɧɨɦ 

ɷɬɚɩɟ ɩɪɨɢɡɜɨɞɫɬɜɚ ɡɚ ɫɱɟɬ ɧɚɧɟɫɟɧɢɹ ɩɟɪɟɦɟɧɧɵɯ ɫɥɨɟɜ ɦɟɠɫɨɟɞɢɧɟɧɢɣ [3].  

Ⱦɥɹ ɉɅɂɋ ɢɫɩɨɥɶɡɭɸɬɫɹ ɦɟɬɨɞɵ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɧɚ ɨɫɧɨɜɟ ɛɢɛɥɢɨɬɟɱɧɵɯ 

ɷɥɟɦɟɧɬɨɜ ɢ, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɢɡɝɨɬɨɜɥɟɧɢɟ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɮɨɬɨɲɚɛɥɨɧɨɜ ɧɟ 

ɬɪɟɛɭɟɬɫɹ. Ʉɨɧɟɱɧɨɦɭ ɩɨɬɪɟɛɢɬɟɥɸ ɬɚɤɢɟ ɩɨɥɭɡɚɤɚɡɧɵɟ ɫɯɟɦɵ ɩɨɫɬɚɜɥɹɸɬɫɹ ɜ 

ɤɨɧɫɬɪɭɤɬɢɜɧɨ-ɡɚɜɟɪɲɟɧɧɨɦ ɜɢɞɟ, ɡɚɱɚɫɬɭɸ ɜ ɫɨɫɬɚɜɟ ɨɬɥɚɞɨɱɧɵɯ ɩɥɚɬ. 

ɉɪɨɝɪɚɦɦɢɪɨɜɚɧɢɟ ɉɅɂɋ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɷɥɟɤɬɪɢɱɟɫɤɢɦ ɫɩɨɫɨɛɨɦ ɡɚ ɫɱɟɬ 

ɢɡɦɟɧɟɧɢɹ ɮɢɡɢɱɟɫɤɨɝɨ ɫɨɫɬɨɹɧɢɹ ɷɥɟɦɟɧɬɨɜ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ ɢɥɢ ɩɪɨɝɪɚɦɦɵ 

ɭɩɪɚɜɥɟɧɢɹ ɤɨɦɦɭɬɚɰɢɟɣ ɥɨɝɢɱɟɫɤɢɯ ɷɥɟɦɟɧɬɨɜ (ɷɥɟɦɟɧɬɨɜ ɤɨɦɦɭɬɚɰɢɨɧɧɨɣ 

ɦɚɬɪɢɰɵ), ɯɪɚɧɹɳɟɣɫɹ ɥɢɛɨ ɜɨ ɜɧɭɬɪɟɧɧɢɯ ɷɥɟɦɟɧɬɚɯ ɩɚɦɹɬɢ ɉɅɂɋ, ɥɢɛɨ ɜɨ 

ɜɧɟɲɧɢɯ ɷɥɟɦɟɧɬɚɯ ɩɚɦɹɬɢ (ɤɨɧɮɢɝɭɪɚɰɢɨɧɧɚɹ ɩɚɦɹɬɶ ɉɅɂɋ). 

 

 

1.2 Ɇɟɬɨɞɨɥɨɝɢɢ ɩɨɫɬɪɨɟɧɢя ɋȻɂɋ  
 

ɋ ɭɦɟɧɶɲɟɧɢɟɦ ɩɪɨɟɤɬɧɵɯ ɧɨɪɦ ɦɢɤɪɨɷɥɟɤɬɪɨɧɧɵɯ ɢɡɞɟɥɢɣ ɜɨɡɪɚɫɬɚɟɬ 

ɫɬɨɢɦɨɫɬɶ ɩɨɞɝɨɬɨɜɤɢ ɩɪɨɢɡɜɨɞɫɬɜɚ ɢ, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɰɟɧɚ ɪɢɫɤɚ 
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ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɢ/ɢɥɢ ɤɨɧɰɟɩɬɭɚɥɶɧɨɣ ɨɲɢɛɤɢ. Ɍɟɧɞɟɧɰɢɹ ɭɦɟɧɶɲɟɧɢɹ 

ɩɪɨɟɤɬɧɵɯ ɧɨɪɦ ɫɜɹɡɚɧɚ ɫɨ ɫɬɪɟɦɥɟɧɢɟɦ ɩɨɥɭɱɢɬɶ ɦɚɤɫɢɦɚɥɶɧɨɟ ɤɨɥɢɱɟɫɬɜɨ 

ɢɧɬɟɝɪɚɥɶɧɵɯ ɫɯɟɦ ɫ ɨɞɧɨɣ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɩɥɚɫɬɢɧɵ. ɉɪɢ ɷɬɨɦ ɢɡɜɟɫɬɧɨ, ɱɬɨ 

ɜɵɯɨɞ ɝɨɞɧɵɯ ɤɪɢɫɬɚɥɥɨɜ ɧɟ ɡɚɜɢɫɢɬ ɨɬ ɦɢɧɢɦɚɥɶɧɨɝɨ ɪɚɡɦɟɪɚ, ɚ ɫ ɭɦɟɧɶɲɟɧɢɟɦ 

ɪɚɡɦɟɪɨɜ ɷɥɟɦɟɧɬɨɜ ɭɜɟɥɢɱɢɜɚɟɬɫɹ ɫɴɟɦ ɤɪɢɫɬɚɥɥɨɜ ɫ ɩɥɚɫɬɢɧɵ. Ɉɞɧɢɦ ɢɡ 

ɫɥɟɞɫɬɜɢɣ ɧɟɩɪɟɪɵɜɧɨɝɨ ɭɦɟɧɶɲɟɧɢɹ ɡɧɚɱɟɧɢɣ ɩɪɨɟɤɬɧɵɯ ɧɨɪɦ ɫɬɚɥɨ 

ɩɨɹɜɥɟɧɢɟ ɧɨɜɵɯ ɦɟɬɨɞɨɜ ɩɨɫɬɪɨɟɧɢɹ ɰɢɮɪɨɜɵɯ ɫɢɫɬɟɦ, ɭɩɨɦɹɧɭɬɵɯ ɪɚɧɟɟ: 

- «ɋɢɫɬɟɦɚ ɧɚ ɤɪɢɫɬɚɥɥɟ» (ɋɧɄ, System on a Chip, SoC); 

- «ɋɟɬɶ ɧɚ ɤɪɢɫɬɚɥɥɟ» (Network on a Chip, NoC); 

- «ɋɢɫɬɟɦɚ ɜ ɤɨɪɩɭɫɟ» (System in a Package, SiP). 

Ɍɟɯɧɨɥɨɝɢɹ «ɋɢɫɬɟɦɚ ɜ ɤɨɪɩɭɫɟ» ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɦɟɬɨɞ ɩɨɫɬɪɨɟɧɢɹ 

ɦɢɤɪɨɷɥɟɤɬɪɨɧɧɵɯ ɫɢɫɬɟɦ, ɫɤɨɦɛɢɧɢɪɨɜɚɧɧɵɯ ɜ ɨɞɧɨɦ ɦɨɞɭɥɟ (ɫɨɜɦɟɫɬɧɨ 

ɚɤɬɢɜɧɵɟ ɢ ɩɚɫɫɢɜɧɵɟ ɤɨɦɩɨɧɟɧɬɵ) ɢ ɜɵɩɨɥɧɹɸɳɢɯ ɪɚɡɥɢɱɧɵɟ ɮɭɧɤɰɢɢ. 

Ɍɟɯɧɨɥɨɝɢɹ «ɋɟɬɶ ɧɚ ɤɪɢɫɬɚɥɥɟ» – ɦɟɬɨɞ ɩɨɫɬɪɨɟɧɢɹ ɰɢɮɪɨɜɵɯ ɫɢɫɬɟɦ, ɩɪɢ 

ɤɨɬɨɪɨɦ ɪɚɡɪɚɛɚɬɵɜɚɟɦɨɟ ɭɫɬɪɨɣɫɬɜɨ ɹɜɥɹɟɬɫɹ ɞɜɭɦɟɪɧɵɦ ɢɥɢ ɬɪɟɯɦɟɪɧɵɦ 

ɦɚɫɫɢɜɨɦ ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɧɵɯ ɹɞɟɪ. ȼɡɚɢɦɨɞɟɣɫɬɜɢɟ ɦɟɠɞɭ ɬɚɤɢɦɢ ɹɞɪɚɦɢ 

ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɨɫɪɟɞɫɬɜɨɦ ɜɫɬɪɨɟɧɧɨɣ ɜ ɤɪɢɫɬɚɥɥ ɪɚɫɩɪɟɞɟɥɟɧɧɨɣ ɫɟɬɟɜɨɣ 

ɫɬɪɭɤɬɭɪɵ. 

ɇɚɢɛɨɥɶɲɟɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɟ ɜ ɫɨɜɪɟɦɟɧɧɨɣ ɦɢɤɪɨɷɥɟɤɬɪɨɧɢɤɟ ɩɨɥɭɱɢɥɚ 

ɬɟɯɧɨɥɨɝɢɹ ɢɥɢ ɚɪɯɢɬɟɤɬɭɪɚ «ɋɢɫɬɟɦɚ ɧɚ ɤɪɢɫɬɚɥɥɟ» (ɋɧɄ). ɋɮɨɪɦɭɥɢɪɭɟɦ 

ɨɩɪɟɞɟɥɟɧɢɟ: ɋɧɄ – ɷɬɨ ɋȻɂɋ, ɢɧɬɟɝɪɢɪɭɸɳɚɹ ɧɚ ɤɪɢɫɬɚɥɥɟ ɪɚɡɥɢɱɧɵɟ 

ɮɭɧɤɰɢɨɧɚɥɶɧɵɟ ɛɥɨɤɢ, ɤɨɬɨɪɵɟ ɨɛɪɚɡɭɸɬ ɡɚɤɨɧɱɟɧɧɨɟ ɢɡɞɟɥɢɟ ɞɥɹ 

ɚɜɬɨɧɨɦɧɨɝɨ ɩɪɢɦɟɧɟɧɢɹ ɜ ɷɥɟɤɬɪɨɧɧɨɣ ɚɩɩɚɪɚɬɭɪɟ. ȼ ɫɨɫɬɚɜ ɋȻɂɋ ɋɧɄ, ɤɚɤ 

ɩɪɚɜɢɥɨ, ɜɤɥɸɱɚɸɬ: 

- ɨɞɢɧ ɢɥɢ ɧɟɫɤɨɥɶɤɨ ɦɢɤɪɨɤɨɧɬɪɨɥɥɟɪɨɜ, ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɨɜ ɢɥɢ 

ɜɵɱɢɫɥɢɬɟɥɶɧɵɯ ɹɞɟɪ ɰɢɮɪɨɜɨɣ ɨɛɪɚɛɨɬɤɢ ɫɢɝɧɚɥɨɜ; 

- ɫɢɫɬɟɦɧɵɟ ɢ ɩɟɪɢɮɟɪɢɣɧɵɟ ɲɢɧɵ, ɚɪɛɢɬɪɵ ɲɢɧ ɢ ɦɨɫɬɵ; 

- ɤɨɧɬɪɨɥɥɟɪɵ ɩɪɹɦɨɝɨ ɞɨɫɬɭɩɚ ɤ ɩɚɦɹɬɢ ɢ ɷɥɟɦɟɧɬɵ ɩɚɦɹɬɢ ɪɚɡɥɢɱɧɨɝɨ 

ɧɚɡɧɚɱɟɧɢɹ; 

- ɫɢɫɬɟɦɵ ɫɢɧɯɪɨɧɢɡɚɰɢɢ ɢ ɭɩɪɚɜɥɟɧɢɹ ɫɛɪɨɫɨɦ; 
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- ɬɚɣɦɟɪɵ, ɫɱɟɬɱɢɤɢ; 

- ɤɨɧɬɪɨɥɥɟɪɵ ɨɬɥɚɞɤɢ ɢ ɫɬɚɧɞɚɪɬɧɵɯ ɢɧɬɟɪɮɟɣɫɨɜ; 

- ɜɯɨɞɵ/ɜɵɯɨɞɵ ɰɢɮɪɨ-ɚɧɚɥɨɝɨɜɵɯ ɢ ɚɧɚɥɨɝɨ-ɰɢɮɪɨɜɵɯ 

ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɟɣ; 

- ɪɟɝɭɥɹɬɨɪɵ ɧɚɩɪɹɠɟɧɢɹ ɢ ɫɬɚɛɢɥɢɡɚɬɨɪɵ ɩɢɬɚɧɢɹ. 

ɋɨɫɬɚɜ ɛɥɨɤɨɜ, ɢɧɬɟɝɪɢɪɭɟɦɵɯ ɜ ɤɨɧɤɪɟɬɧɨɣ ɋȻɂɋ ɋɧɄ, ɜɚɪɶɢɪɭɟɬɫɹ ɜ 

ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɟɟ ɮɭɧɤɰɢɨɧɚɥɶɧɨɝɨ ɧɚɡɧɚɱɟɧɢɹ. Ɉɪɝɚɧɢɡɚɰɢɹ ɫɜɹɡɟɣ ɦɟɠɞɭ 

ɛɥɨɤɚɦɢ ɫɢɫɬɟɦɵ ɦɨɠɟɬ ɛɵɬɶ ɪɚɡɥɢɱɧɨɣ: ɜɨɡɦɨɠɧɨ ɢɫɩɨɥɶɡɨɜɚɧɢɟ 

ɫɬɚɧɞɚɪɬɢɡɨɜɚɧɧɵɯ ɲɢɧ (AMBA, AVALON, Wishbone ɢ ɩɪ.) ɢɥɢ 

ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɯ ɥɨɤɚɥɶɧɵɯ ɢɧɬɟɪɮɟɣɫɨɜ. 

ɋɨɜɪɟɦɟɧɧɚɹ ɦɢɤɪɨɷɥɟɤɬɪɨɧɧɚɹ ɫɢɫɬɟɦɚ ɫ ɚɪɯɢɬɟɤɬɭɪɨɣ ɤɥɚɫɫɚ ɋɧɄ ɦɨɠɟɬ 

ɬɚɤɠɟ ɜɤɥɸɱɚɬɶ ɷɥɟɦɟɧɬɵ ɦɢɤɪɨɷɥɟɤɬɪɨɦɟɯɚɧɢɱɟɫɤɢɯ ɫɢɫɬɟɦ, ɨɩɬɨɷɥɟɤɬɪɨɧɢɤɢ 

ɢ ɧɚɧɨɬɟɯɧɢɤɢ. ɋɨɜɪɟɦɟɧɧɚɹ ɋȻɂɋ ɋɧɄ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɝɟɬɟɪɨɝɟɧɧɭɸ 

ɦɭɥɶɬɢɩɪɨɰɟɫɫɨɪɧɭɸ ɫɢɫɬɟɦɭ, ɫɥɨɠɧɨɫɬɶ ɚɩɩɚɪɚɬɧɵɯ ɛɥɨɤɨɜ ɤɨɬɨɪɨɣ ɧɟ 

ɩɨɡɜɨɥɹɟɬ ɩɪɨɜɟɫɬɢ ɜ ɩɪɢɟɦɥɟɦɨɟ ɜɪɟɦɹ ɩɨɥɧɭɸ ɪɚɡɪɚɛɨɬɤɭ ɜɫɟɯ ɛɥɨɤɨɜ ɫɢɥɚɦɢ 

ɢɧɠɟɧɟɪɨɜ ɨɞɧɨɝɨ ɪɚɡɪɚɛɨɬɱɢɤɚ. Ʉɚɤ ɩɪɚɜɢɥɨ, ɜɫɟ ɛɥɨɤɢ ɬɚɤɨɣ ɫɢɫɬɟɦɵ 

ɜɵɩɨɥɧɟɧɵ ɜ ɜɢɞɟ ɫɥɨɠɧɨ-ɮɭɧɤɰɢɨɧɚɥɶɧɵɯ ɛɥɨɤɨɜ (ɋɎ-ɛɥɨɤɨɜ) ɢɥɢ ɛɥɨɤɨɜ 

ɢɧɬɟɥɥɟɤɬɭɚɥɶɧɨɣ ɫɨɛɫɬɜɟɧɧɨɫɬɢ (IP, Intellectual Property). Ɍɚɤɢɟ ɛɥɨɤɢ 

ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ ɜɢɪɬɭɚɥɶɧɵɟ ɢɡɞɟɥɢɹ, ɫɨɡɞɚɧɧɵɟ ɧɚ ɨɫɧɨɜɟ 

ɦɧɨɝɨɮɚɤɬɨɪɧɨɝɨ ɤɨɦɩɶɸɬɟɪɧɨɝɨ ɦɨɞɟɥɢɪɨɜɚɧɢɹ (ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ) 

ɮɭɧɤɰɢɨɧɚɥɶɧɵɯ ɭɡɥɨɜ. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɋɎ-ɛɥɨɤ ɹɜɥɹɟɬɫɹ ɮɭɧɤɰɢɨɧɚɥɶɧɨ ɡɚɤɨɧɱɟɧɧɵɦ 

ɭɫɬɪɨɣɫɬɜɨɦ, ɩɪɨɲɟɞɲɢɦ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɟ ɬɟɫɬɢɪɨɜɚɧɢɟ, ɢɦɟɸɳɢɦ 

ɫɨɛɫɬɜɟɧɧɭɸ ɰɟɧɧɨɫɬɶ. Ɉɫɧɨɜɧɨɟ ɧɚɡɧɚɱɟɧɢɟ ɋɎ-ɛɥɨɤɚ ɫɨɫɬɨɢɬ ɜ ɟɝɨ 

ɧɟɨɞɧɨɤɪɚɬɧɨɦ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɪɚɡɪɚɛɨɬɱɢɤɚɦɢ ɋȻɂɋ ɋɧɄ ɜ ɜɢɞɟ ɫɨɜɨɤɭɩɧɨɫɬɢ 

ɨɩɢɫɚɧɢɣ – ɦɨɞɟɥɟɣ: ɩɨɜɟɞɟɧɱɟɫɤɨɣ, ɥɨɝɢɱɟɫɤɨɣ ɢ ɬɨɩɨɥɨɝɢɱɟɫɤɨɣ. ɉɨɫɬɚɜɤɚ 

ɋɎ-ɛɥɨɤɨɜ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɜ ɜɢɞɟ ɩɪɨɝɪɚɦɦɧɨɝɨ ɤɨɞɚ ɧɚ ɹɡɵɤɚɯ ɨɩɢɫɚɧɢɹ 

ɚɩɩɚɪɚɬɭɪɵ (Verilog HDL ɢ VHDL – «ɦɹɝɤɚɹ» ɩɨɫɬɚɜɤɚ), ɫɢɧɬɟɡɢɪɨɜɚɧɧɨɣ 

ɩɪɢɧɰɢɩɢɚɥɶɧɨɣ ɫɯɟɦɵ («ɫɯɟɦɧɚɹ» ɩɨɫɬɚɜɤɚ) ɢɥɢ ɜ ɜɢɞɟ ɝɨɬɨɜɨɣ ɬɨɩɨɥɨɝɢɢ ɜ 
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ɮɨɪɦɚɬɟ GDSII ɩɨɞ ɤɨɧɤɪɟɬɧɨɝɨ ɩɪɨɢɡɜɨɞɢɬɟɥɹ ɢ ɛɚɡɨɜɭɸ ɛɢɛɥɢɨɬɟɤɭ 

(«ɬɜɟɪɞɚɹ» ɩɨɫɬɚɜɤɚ). 

ȼɵɞɟɥɹɸɬ ɧɟɫɤɨɥɶɤɨ ɤɥɚɫɫɨɜ ɢɥɢ ɬɢɩɨɜ ɩɪɨɞɭɤɬɨɜ ɢɧɞɭɫɬɪɢɢ ɪɚɡɪɚɛɨɬɤɢ 

ɢ ɩɨɫɬɚɜɤɢ ɋɎ-ɛɥɨɤɨɜ. ɉɟɪɜɵɣ ɤɥɚɫɫ – ɛɚɡɨɜɵɟ ɛɢɛɥɢɨɬɟɤɢ ɋɎ-ɛɥɨɤɨɜ ɧɢɠɧɟɝɨ 

ɭɪɨɜɧɹ, ɫɨɫɬɨɹɳɢɟ ɢɡ ɫɬɚɧɞɚɪɬɧɵɯ ɥɨɝɢɱɟɫɤɢɯ ɷɥɟɦɟɧɬɨɜ ɧɢɡɤɨɝɨ ɭɪɨɜɧɹ. 

ȼɬɨɪɨɣ ɤɥɚɫɫ – ɪɚɡɥɢɱɧɵɟ ɋɎ-ɛɥɨɤɢ ɩɚɦɹɬɢ. Ɍɪɟɬɢɣ ɤɥɚɫɫ – ɢɧɬɟɪɮɟɣɫɧɵɟ ɋɎ-

ɛɥɨɤɢ. ɑɟɬɜɟɪɬɵɣ ɤɥɚɫɫ – ɩɪɨɰɟɫɫɨɪɧɵɟ ɋɎ-ɛɥɨɤɢ, ɤɨɬɨɪɵɟ ɜɤɥɸɱɚɸɬ 

ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɵ ɨɛɳɟɝɨ ɧɚɡɧɚɱɟɧɢɹ, ɩɪɨɰɟɫɫɨɪɵ ɨɛɪɚɛɨɬɤɢ ɫɢɝɧɚɥɨɜ, 

ɝɪɚɮɢɱɟɫɤɢɟ ɢ ɜɢɞɟɨɩɪɨɰɟɫɫɨɪɵ, ɚ ɬɚɤɠɟ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɟ ɜɵɱɢɫɥɢɬɟɥɶɧɵɟ 

ɹɞɪɚ. ɉɹɬɵɣ ɤɥɚɫɫ – ɚɧɚɥɨɝɨɜɵɟ ɋɎ-ɛɥɨɤɢ, ɤɨɬɨɪɵɟ ɨɛɵɱɧɨ ɩɪɟɞɨɫɬɚɜɥɹɸɬɫɹ 

ɬɨɥɶɤɨ ɜ «ɬɜɟɪɞɨɣ» ɮɨɪɦɟ, ɨɪɢɟɧɬɢɪɨɜɚɧɧɨɣ ɧɚ ɤɨɧɤɪɟɬɧɵɣ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɣ 

ɩɪɨɰɟɫɫ. ɒɟɫɬɨɣ ɤɥɚɫɫ – ɜɵɱɢɫɥɢɬɟɥɶɧɵɟ ɩɥɚɬɮɨɪɦɵ, ɤɨɬɨɪɵɟ ɦɨɝɭɬ ɫɨɫɬɨɹɬɶ 

ɢɡ ɦɨɞɭɥɶɧɵɯ ɜɵɱɢɫɥɢɬɟɥɟɣ, ɪɟɤɨɧɮɢɝɭɪɢɪɭɟɦɵɯ ɛɥɨɤɨɜ ɧɚ ɛɚɡɟ ɉɅɂɋ ɢ 

ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɯ ɩɪɨɰɟɫɫɨɪɧɵɯ ɛɥɨɤɨɜ. 

Ɍɢɩɨɜɚɹ ɫɬɪɭɤɬɭɪɚ ɩɚɤɟɬɚ ɩɨɫɬɚɜɤɢ ɋɎ-ɛɥɨɤɚ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ: 

1) Ɇɨɞɟɥɶ ɩɪɢɧɰɢɩɢɚɥɶɧɨɣ ɫɯɟɦɵ ɧɚ ɹɡɵɤɟ ɨɩɢɫɚɧɢɹ ɚɩɩɚɪɚɬɧɵɯ ɫɪɟɞɫɬɜ, 

ɩɪɢɝɨɞɧɚɹ ɞɥɹ ɫɢɧɬɟɡɚ. 

2) ɉɨɜɟɞɟɧɱɟɫɤɚɹ ɦɨɞɟɥɶ ɢ ɩɥɚɬɮɨɪɦɚ ɞɥɹ ɢɡɭɱɟɧɢɹ ɪɚɛɨɬɵ ɫ 

ɩɨɫɬɚɜɥɹɟɦɵɦ ɤɨɦɩɨɧɟɧɬɨɦ. 

3) Ɉɩɢɫɚɧɢɟ ɚɪɯɢɬɟɤɬɭɪɵ ɫ ɦɚɪɤɢɪɨɜɚɧɢɟɦ ɞɨɦɟɧɨɜ ɬɚɤɬɢɪɨɜɚɧɢɹ ɩɪɢ 

ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɪɚɡɧɵɯ ɬɚɤɬɨɜɵɯ ɫɢɝɧɚɥɨɜ. 

4) Ⱦɟɬɚɥɶɧɨɟ ɨɩɢɫɚɧɢɟ ɩɚɪɚɦɟɬɪɢɡɚɰɢɢ, ɨɩɟɪɚɰɢɨɧɧɵɯ ɪɟɠɢɦɨɜ, ɬɨɱɧɨɫɬɢ 

ɜɵɱɢɫɥɢɬɟɥɶɧɵɯ ɨɩɟɪɚɰɢɣ, ɩɪɨɬɨɤɨɥɨɜ ɜɜɨɞɚ/ɜɵɜɨɞɚ, ɮɨɪɦɚɬɨɜ ɞɚɧɧɵɯ, 

ɦɟɬɨɞɨɜ ɭɩɚɤɨɜɤɢ ɛɚɣɬɨɜ ɜ ɫɥɨɜɚ, ɜɪɟɦɟɧɧɵɯ ɞɢɚɝɪɚɦɦ ɢ ɬ. ɞ. 

5) ɉɪɟɞɜɚɪɢɬɟɥɶɧɵɟ ɬɪɟɛɨɜɚɧɢɹ ɤ ɬɟɯɧɨɥɨɝɢɢ ɩɪɨɢɡɜɨɞɫɬɜɚ ɢ ɛɚɡɨɜɵɦ 

ɛɢɛɥɢɨɬɟɤɚɦ ɷɥɟɦɟɧɬɨɜ ɢ ɦɚɤɪɨɛɥɨɤɨɜ. 

6) ɋɤɪɢɩɬɵ ɭɩɪɚɜɥɟɧɢɹ ɫɢɧɬɟɡɨɦ (ɤɪɟɦɧɢɟɜɨɣ ɤɨɦɩɢɥɹɰɢɟɣ) ɢ ɫɩɢɫɨɤ 

ɨɝɪɚɧɢɱɟɧɢɣ ɫɢɧɬɟɡɚ. 

7) ɋɩɢɫɨɤ ɜɨɡɧɢɤɚɸɳɢɯ ɮɚɥɶɲɢɜɵɯ ɢɥɢ ɦɧɢɦɵɯ ɬɪɚɤɬɨɜ ɩɟɪɟɞɚɱɢ 

ɞɚɧɧɵɯ ɩɪɢ ɚɧɚɥɢɡɟ ɜɪɟɦɟɧɧɵɯ ɩɚɪɚɦɟɬɪɨɜ ɩɨɫɥɟ ɨɫɭɳɟɫɬɜɥɟɧɢɹ ɫɢɧɬɟɡɚ. 
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8) ɋɬɪɚɬɟɝɢɹ ɬɟɫɬɢɪɨɜɚɧɢɹ, ɫɚɦɢ ɬɟɫɬɨɜɵɟ ɩɪɨɝɪɚɦɦɵ ɢɥɢ ɜɫɬɪɨɟɧɧɵɟ 

ɫɯɟɦɵ ɫɚɦɨɬɟɫɬɢɪɨɜɚɧɢɹ ɢ ɫɤɪɢɩɬɵ ɞɥɹ ɢɯ ɜɤɥɸɱɟɧɢɹ ɜ ɫɬɪɭɤɬɭɪɭ ɛɥɨɤɚ. 

9) Ɍɟɫɬ-ɛɟɧɱɢ ɢ ɬɟɫɬ-ɜɟɤɬɨɪɵ ɜɦɟɫɬɟ ɫ ɢɫɯɨɞɧɵɦɢ ɤɨɞɚɦɢ ɢ ɨɩɢɫɚɧɢɟɦ 

ɨɛɥɚɫɬɟɣ ɩɨɤɪɵɬɢɹ ɢɫɯɨɞɧɨɝɨ ɤɨɞɚ ɛɥɨɤɚ ɬɟɫɬɚɦɢ. 

10) ɉɪɨɝɪɚɦɦɵ ɞɪɚɣɜɟɪɨɜ ɩɨɫɬɚɜɥɹɟɦɨɝɨ ɋɎ-ɛɥɨɤɚ ɢ ɞɪɭɝɢɟ ɦɨɞɭɥɢ 

ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ, ɧɟɨɛɯɨɞɢɦɵɟ ɞɥɹ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɤɨɦɩɨɧɟɧɬɚ. 

11) Ʉɨɧɬɪɚɤɬɧɵɟ ɨɛɹɡɚɬɟɥɶɫɬɜɚ, ɩɪɟɞɭɫɦɚɬɪɢɜɚɸɳɢɟ ɩɨɞɞɟɪɠɤɭ ɢ 

ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶ ɡɚ ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɶ ɩɨɫɬɚɜɥɹɟɦɨɝɨ ɤɨɦɩɨɧɟɧɬɚ. 

ȼ ɫɨɫɬɚɜɟ ɋȻɂɋ ɋɧɄ ɦɨɝɭɬ ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ ɋɎ-ɛɥɨɤɢ ɪɟɚɥɶɧɨ 

ɫɭɳɟɫɬɜɭɸɳɢɯ ɩɪɨɰɟɫɫɨɪɧɵɯ ɹɞɟɪ, ɱɬɨ ɩɨɡɜɨɥɹɟɬ ɢɫɩɨɥɶɡɨɜɚɬɶ ɪɚɧɟɟ 

ɪɚɡɪɚɛɨɬɚɧɧɵɟ ɞɥɹ ɧɢɯ ɫɢɫɬɟɦɵ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ/ɨɬɥɚɞɤɢ ɢ ɩɪɢɤɥɚɞɧɨɟ 

ɩɪɨɝɪɚɦɦɧɨɟ ɨɛɟɫɩɟɱɟɧɢɟ. Ɉɞɧɚɤɨ ɪɟɚɥɶɧɚɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɢɫɩɨɥɶɡɭɟɦɨɝɨ 

ɩɪɨɰɟɫɫɨɪɧɨɝɨ ɹɞɪɚ ɫɭɳɟɫɬɜɟɧɧɨ ɡɚɜɢɫɢɬ ɨɬ ɤɨɧɤɪɟɬɧɨɣ ɪɟɚɥɢɡɚɰɢɢ ɟɝɨ 

ɫɬɪɭɤɬɭɪɵ ɧɚ ɤɪɢɫɬɚɥɥɟ ɋȻɂɋ ɋɧɄ. 

ȼɟɫɶ ɰɢɤɥ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɋɧɄ ɫɨɫɬɨɢɬ ɢɡ ɱɟɬɵɪɟɯ ɨɫɧɨɜɧɵɯ ɷɬɚɩɨɜ [8]: 

1) ɋɢɫɬɟɦɧɨɟ ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ – ɨɩɪɟɞɟɥɟɧɢɟ ɨɫɧɨɜɧɵɯ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɨ-

ɬɟɯɧɢɱɟɫɤɢɯ ɫɜɨɣɫɬɜ ɛɭɞɭɳɟɣ ɫɢɫɬɟɦɵ: ɬɪɟɛɭɟɦɨɟ ɛɵɫɬɪɨɞɟɣɫɬɜɢɟ; ɞɨɩɭɫɬɢɦɚɹ 

ɩɨɬɪɟɛɥɹɟɦɚɹ ɦɨɳɧɨɫɬɶ; ɜɪɟɦɹ, ɧɟɨɛɯɨɞɢɦɨɟ ɞɥɹ ɪɚɡɪɚɛɨɬɤɢ ɢ ɬ. ɞ. ɇɚ 

ɨɫɧɨɜɚɧɢɢ ɷɬɢɯ ɫɜɨɣɫɬɜ ɫɨɡɞɚɟɬɫɹ ɫɢɫɬɟɦɧɚɹ ɫɩɟɰɢɮɢɤɚɰɢɹ, ɤɨɬɨɪɚɹ ɦɨɠɟɬ 

ɜɵɫɬɭɩɚɬɶ ɱɚɫɬɶɸ ɬɟɯɧɢɱɟɫɤɨɝɨ ɡɚɞɚɧɢɹ ɧɚ ɪɚɡɪɚɛɨɬɤɭ ɫɢɫɬɟɦɵ. 

2) Ɏɭɧɤɰɢɨɧɚɥɶɧɨɟ ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ – ɪɚɡɪɚɛɨɬɤɚ ɢ ɜɟɪɢɮɢɤɚɰɢɹ 

ɫɢɧɬɟɡɢɪɭɟɦɨɣ RTL-ɦɨɞɟɥɢ (Register Transfer Level) ɧɚ ɭɪɨɜɧɟ ɪɟɝɢɫɬɪɨɜɵɯ 

ɩɟɪɟɞɚɱ. 

3) Ʌɨɝɢɱɟɫɤɨɟ ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ – ɪɚɡɪɚɛɨɬɤɚ ɥɨɝɢɱɟɫɤɨɣ ɫɯɟɦɵ ɋɧɄ. 

4) Ɍɨɩɨɥɨɝɢɱɟɫɤɨɟ ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ – ɪɚɡɪɚɛɨɬɤɚ ɢ ɜɟɪɢɮɢɤɚɰɢɹ ɬɨɩɨɥɨɝɢɢ 

ɋȻɂɋ. 

5) ȼɟɪɢɮɢɤɚɰɢɹ ɢ ɩɨɞɝɨɬɨɜɤɚ ɤ ɩɪɨɢɡɜɨɞɫɬɜɭ. 

ɇɚ ɷɬɚɩɟ ɫɢɫɬɟɦɧɨɝɨ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɪɚɡɪɚɛɚɬɵɜɚɟɬɫɹ ɩɨɜɟɞɟɧɱɟɫɤɚɹ 

ɦɨɞɟɥɶ ɋɧɄ ɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɫɨɫɬɚɜ ɋɎ-ɛɥɨɤɨɜ. ɂɫɩɨɥɧɹɟɦɵɟ ɫɩɟɰɢɮɢɤɚɰɢɢ 

ɩɪɟɞɫɬɚɜɥɹɸɬɫɹ ɜ ɨɩɪɟɞɟɥɟɧɧɨɦ ɮɨɪɦɚɬɟ ɧɚ ɹɡɵɤɚɯ ɋ, ɋ++, Verilog ɢ VHDL. 
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Ɋɚɡɪɚɛɨɬɤɚ ɋɧɄ ɧɚɱɢɧɚɟɬɫɹ ɫ ɚɧɚɥɢɡɚ ɡɚɞɚɱ ɢ ɬɪɟɛɨɜɚɧɢɣ, ɚ ɬɚɤɠɟ 

ɧɚɩɢɫɚɧɢɹ ɫɢɫɬɟɦɧɨɣ ɫɩɟɰɢɮɢɤɚɰɢɢ. ɉɪɢ ɷɬɨɦ ɨɩɪɟɞɟɥɹɸɬɫɹ ɨɫɧɨɜɧɵɟ 

ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɨ-ɬɟɯɧɢɱɟɫɤɢɟ ɫɜɨɣɫɬɜɚ ɋɧɄ, ɬɚɤɢɟ ɤɚɤ ɬɪɟɛɭɟɦɨɟ 

ɛɵɫɬɪɨɞɟɣɫɬɜɢɟ ɢ ɞɨɩɭɫɬɢɦɚɹ ɩɨɬɪɟɛɥɹɟɦɚɹ ɦɨɳɧɨɫɬɶ. 

Ⱥɥɝɨɪɢɬɦ ɪɚɛɨɬɵ ɋɧɄ ɧɚ ɭɪɨɜɧɟ ɦɚɬɟɦɚɬɢɱɟɫɤɨɝɨ ɨɩɢɫɚɧɢɹ ɫɨɡɞɚɟɬɫɹ ɧɚ 

ɨɫɧɨɜɟ ɪɚɡɪɚɛɨɬɚɧɧɨɣ ɫɢɫɬɟɦɧɨɣ ɫɩɟɰɢɮɢɤɚɰɢɢ. ɉɪɨɢɡɜɨɞɢɬɫɹ ɦɚɬɟɦɚɬɢɱɟɫɤɨɟ 

ɦɨɞɟɥɢɪɨɜɚɧɢɟ ɪɚɡɪɚɛɨɬɚɧɧɵɯ ɚɥɝɨɪɢɬɦɨɜ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ ɋɧɄ, ɨɰɟɧɤɚ 

ɬɪɟɛɭɟɦɨɝɨ ɛɵɫɬɪɨɞɟɣɫɬɜɢɹ, ɪɚɡɪɹɞɧɨɫɬɢ ɢ ɨɰɟɧɤɚ ɮɨɪɦɚɬɚ ɩɪɟɞɫɬɚɜɥɟɧɢɹ 

ɜɧɭɬɪɟɧɧɢɯ ɞɚɧɧɵɯ. Ɍɚɤɠɟ ɩɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɦɨɠɟɬ ɩɪɨɢɡɜɨɞɢɬɶɫɹ ɫɢɧɬɟɡ 

ɧɚɛɨɪɨɜ ɞɚɧɧɵɯ (ɫɢɝɧɚɥɨɜ), ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɯ ɞɥɹ ɬɟɫɬɢɪɨɜɚɧɢɹ 

ɫɯɟɦɨɬɟɯɧɢɱɟɫɤɢɯ ɪɟɲɟɧɢɣ ɋɧɄ. 

ɇɚ ɨɫɧɨɜɟ ɚɥɝɨɪɢɬɦɚ ɪɚɛɨɬɵ ɋɧɄ ɪɚɡɪɚɛɚɬɵɜɚɟɬɫɹ ɩɨɜɟɞɟɧɱɟɫɤɚɹ ɦɨɞɟɥɶ 

ɫɢɫɬɟɦɵ ɧɚ ɭɪɨɜɧɟ ɋɎ-ɛɥɨɤɨɜ ɜ ɜɢɞɟ ɛɥɨɤ-ɫɯɟɦɵ, ɨɬɪɚɠɚɸɳɟɣ ɩɪɢɧɰɢɩ 

ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɋɎ-ɛɥɨɤɨɜ ɜ ɫɨɫɬɚɜɟ ɋɧɄ ɢ ɜɤɥɸɱɚɸɳɟɣ ɢɯ ɨɫɧɨɜɧɵɟ 

ɩɚɪɚɦɟɬɪɵ. Ⱦɥɹ ɜɟɪɢɮɢɤɚɰɢɢ ɩɨɜɟɞɟɧɱɟɫɤɨɣ ɦɨɞɟɥɢ ɫɨɡɞɚɸɬ ɩɪɨɟɤɬ ɬɟɫɬɨɜɨɝɨ 

ɨɤɪɭɠɟɧɢɹ (Testbench). Ɉɧɨ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɬɟɫɬɨɜɵɟ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ, 

ɝɟɧɟɪɚɬɨɪɵ ɜɯɨɞɧɵɯ ɫɢɝɧɚɥɨɜ ɢ ɫɪɟɞɫɬɜɚ ɨɬɨɛɪɚɠɟɧɢɹ ɜɵɯɨɞɧɨɣ ɢɧɮɨɪɦɚɰɢɢ. 

ɇɚ ɨɫɧɨɜɟ ɬɟɫɬɨɜɨɝɨ ɨɤɪɭɠɟɧɢɹ ɜɩɨɫɥɟɞɫɬɜɢɢ ɪɚɡɪɚɛɚɬɵɜɚɸɬɫɹ ɬɟɫɬɨɜɵɟ 

ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɞɥɹ ɜɟɪɢɮɢɤɚɰɢɢ ɩɪɨɟɤɬɚ ɧɚ ɧɢɠɧɢɯ ɭɪɨɜɧɹɯ 

ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ, ɚ ɬɚɤɠɟ ɞɥɹ ɮɭɧɤɰɢɨɧɚɥɶɧɨɝɨ ɬɟɫɬɢɪɨɜɚɧɢɹ ɨɩɵɬɧɵɯ ɨɛɪɚɡɰɨɜ. 

ɉɨɫɥɟ ɷɬɨɝɨ ɩɪɨɜɨɞɹɬ ɜɟɪɢɮɢɤɚɰɢɸ ɩɨɜɟɞɟɧɱɟɫɤɨɣ ɦɨɞɟɥɢ ɩɭɬɟɦ 

ɤɨɦɩɶɸɬɟɪɧɨɝɨ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɫ ɩɨɦɨɳɶɸ ɫɩɟɰɢɚɥɶɧɵɯ ɩɪɨɝɪɚɦɦɧɵɯ ɫɪɟɞɫɬɜ. 

Ⱦɚɥɟɟ ɩɪɢɧɢɦɚɟɬɫɹ ɪɟɲɟɧɢɟ ɨ ɬɨɦ, ɤɚɤɢɟ ɋɎ-ɛɥɨɤɢ ɩɨɜɟɞɟɧɱɟɫɤɨɣ ɦɨɞɟɥɢ 

ɛɭɞɭɬ ɜɩɨɫɥɟɞɫɬɜɢɢ ɪɟɚɥɢɡɨɜɚɧɵ ɧɚ ɚɩɩɚɪɚɬɧɨɦ ɭɪɨɜɧɟ, ɚ ɤɚɤɢɟ – ɧɚ 

ɩɪɨɝɪɚɦɦɧɨɦ, ɧɚ ɨɫɧɨɜɟ ɜɫɬɪɨɟɧɧɵɯ ɜ ɋɧɄ ɩɪɨɰɟɫɫɨɪɧɵɯ ɹɞɟɪ; ɪɚɡɪɚɛɚɬɵɜɚɟɬɫɹ 

ɢɧɬɟɪɮɟɣɫ ɦɟɠɞɭ ɚɩɩɚɪɚɬɧɵɦ ɢ ɩɪɨɝɪɚɦɦɧɵɦ ɨɛɟɫɩɟɱɟɧɢɟɦ ɢ ɨɩɪɟɞɟɥɹɟɬɫɹ 

ɨɛɳɚɹ ɚɩɩɚɪɚɬɧɚɹ ɚɪɯɢɬɟɤɬɭɪɚ ɋɧɄ. Ɋɚɡɪɚɛɚɬɵɜɚɟɬɫɹ ɫɩɟɰɢɮɢɤɚɰɢɹ ɢ 

ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɪɢɨɛɪɟɬɚɟɦɵɟ, ɢɦɟɸɳɢɟɫɹ ɜ ɧɚɥɢɱɢɢ ɢ ɜɧɨɜɶ ɪɚɡɪɚɛɚɬɵɜɚɟɦɵɟ 

ɋɎ-ɛɥɨɤɢ. ȼ ɢɬɨɝɟ ɫɨɡɞɚɟɬɫɹ ɧɚɛɨɪ ɫɩɟɰɢɮɢɤɚɰɢɣ ɧɚ ɪɚɡɪɚɛɨɬɤɭ ɤɚɤ 

ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ, ɬɚɤ ɢ ɤɚɠɞɨɝɨ ɚɩɩɚɪɚɬɧɨ ɪɟɚɥɢɡɭɟɦɨɝɨ ɋɎ-ɛɥɨɤɚ. 
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ɉɪɢ ɜɵɛɨɪɟ ɚɪɯɢɬɟɤɬɭɪɵ ɨɞɧɢɦ ɢɡ ɤɥɸɱɟɜɵɯ ɩɚɪɚɦɟɬɪɨɜ ɹɜɥɹɟɬɫɹ ɧɢɡɤɨɟ 

ɷɧɟɪɝɨɩɨɬɪɟɛɥɟɧɢɟ ɦɢɤɪɨɫɯɟɦɵ. ɂɫɯɨɞɹ ɢɡ ɷɬɨɝɨ, ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɨɞɛɨɪ ɋɎ-

ɛɥɨɤɨɜ ɢ ɪɚɡɞɟɥɟɧɢɟ ɧɚ ɚɩɩɚɪɚɬɧɵɣ ɢ ɩɪɨɝɪɚɦɦɧɵɣ ɭɪɨɜɧɢ. ɉɨɷɬɨɦɭ 

ɧɟɨɛɯɨɞɢɦɨ ɩɨɥɭɱɢɬɶ ɢ ɫɢɫɬɟɦɚɬɢɡɢɪɨɜɚɬɶ ɩɨɥɧɭɸ ɬɟɯɧɢɱɟɫɤɭɸ ɢɧɮɨɪɦɚɰɢɸ ɨ 

ɩɨɤɭɩɧɵɯ ɢ ɢɦɟɸɳɢɯɫɹ ɜ ɧɚɥɢɱɢɢ ɋɎ-ɛɥɨɤɚɯ, ɬɚɤ ɤɚɤ ɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɦɨɝɭɬ 

ɫɭɳɟɫɬɜɟɧɧɨ ɩɨɜɥɢɹɬɶ ɧɚ ɚɪɯɢɬɟɤɬɭɪɭ ɦɢɤɪɨɫɯɟɦɵ. 

Ɉɬɞɟɥɶɧɨ ɫɥɟɞɭɟɬ ɜɵɞɟɥɢɬɶ ɩɪɨɝɪɚɦɦɢɪɭɟɦɵɟ ɥɨɝɢɱɟɫɤɢɟ ɢɧɬɟɝɪɚɥɶɧɵɟ 

ɫɯɟɦɵ (ɉɅɂɋ, ɚɧɝɥ. FPGA   – Field-Programmable Gate Array) ɦɢɤɪɨɷɥɟɤɬɪɨɧɧɵɟ 

ɢɡɞɟɥɢɹ, ɤɨɧɮɢɝɭɪɚɰɢɹ ɤɨɬɨɪɵɯ ɦɨɠɟɬ ɛɵɬɶ ɡɚɝɪɭɠɟɧɚ ɩɨɫɥɟ ɜɤɥɸɱɟɧɢɹ 

ɩɢɬɚɧɢɹ. Ɉɫɨɛɟɧɧɨɫɬɶ ɪɚɛɨɬɵ ɉɅɂɋ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɬɨɦ, ɱɬɨ ɥɨɝɢɤɚ ɟɟ ɪɚɛɨɬɵ 

ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɭɬɟɦ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ ɫ ɩɨɦɨɳɶɸ ɫɩɟɰɢɚɥɶɧɵɯ ɫɪɟɞɫɬɜ: 

ɩɪɨɝɪɚɦɦɚɬɨɪɨɜ ɢ ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ. ȼ ɉɅɂɋ ɪɟɚɥɢɡɭɟɬɫɹ ɢɦɟɧɧɨ 

ɷɥɟɤɬɪɨɧɧɚɹ ɫɯɟɦɚ, ɫɨɫɬɨɹɳɚɹ ɢɡ ɥɨɝɢɤɢ ɢ ɬɪɢɝɝɟɪɨɜ. ɉɪɨɟɤɬ ɞɥɹ ɉɅɂɋ ɦɨɠɟɬ 

ɛɵɬɶ ɪɚɡɪɚɛɨɬɚɧ, ɧɚɩɪɢɦɟɪ, ɜ ɜɢɞɟ ɩɪɢɧɰɢɩɢɚɥɶɧɨɣ ɫɯɟɦɵ ɢ/ɢɥɢ ɫ 

ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɹɡɵɤɨɜ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ Verilog/VHDL, ɚ ɬɚɤɠɟ 

ɢɧɫɬɪɭɦɟɧɬɚɥɶɧɵɯ ɫɪɟɞɫɬɜ ɪɚɡɪɚɛɨɬɤɢ. Ƚɪɚɮɢɱɟɫɤɨɟ ɢ ɬɟɤɫɬɨɜɨɟ ɨɩɢɫɚɧɢɟ 

ɩɪɨɟɤɬɚ ɪɟɚɥɢɡɭɟɬ ɰɢɮɪɨɜɭɸ ɷɥɟɤɬɪɨɧɧɭɸ ɫɯɟɦɭ, ɤɨɬɨɪɚɹ ɜ ɤɨɧɟɱɧɨɦ ɫɱɟɬɟ 

ɛɭɞɟɬ «ɜɫɬɪɨɟɧɚ» ɜ ɉɅɂɋ. 

Ɉɛɵɱɧɨ, ɫɚɦɚ ɦɢɤɪɨɫɯɟɦɚ ɉɅɂɋ ɫɨɫɬɨɢɬ ɢɡ: 

- ɤɨɧɮɢɝɭɪɢɪɭɟɦɵɯ ɥɨɝɢɱɟɫɤɢɯ ɛɥɨɤɨɜ, ɪɟɚɥɢɡɭɸɳɢɯ ɬɪɟɛɭɟɦɭɸ 

ɥɨɝɢɱɟɫɤɭɸ ɮɭɧɤɰɢɸ; 

- ɩɪɨɝɪɚɦɦɢɪɭɟɦɵɯ ɷɥɟɤɬɪɨɧɧɵɯ ɫɜɹɡɟɣ ɦɟɠɞɭ ɤɨɧɮɢɝɭɪɢɪɭɟɦɵɦɢ 

ɥɨɝɢɱɟɫɤɢɦɢ ɛɥɨɤɚɦɢ; 

- ɩɪɨɝɪɚɦɦɢɪɭɟɦɵɯ ɛɥɨɤɨɜ ɜɜɨɞɚ/ɜɵɜɨɞɚ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɯ ɫɜɹɡɶ 

ɜɧɟɲɧɟɝɨ ɜɵɜɨɞɚ ɦɢɤɪɨɫɯɟɦɵ ɫ ɜɧɭɬɪɟɧɧɟɣ ɥɨɝɢɤɨɣ. 

Ɉɫɧɨɜɧɵɦɢ ɩɪɟɢɦɭɳɟɫɬɜɚɦɢ ɉɅɂɋ, ɜ ɱɚɫɬɧɨɫɬɢ, ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɜ 

ɫɪɟɞɫɬɜɚɯ ɨɛɪɚɛɨɬɤɢ ɫɢɝɧɚɥɨɜ ɹɜɥɹɸɬɫɹ: 

- ɞɨɫɬɚɬɨɱɧɨ ɜɵɫɨɤɨɟ ɛɵɫɬɪɨɞɟɣɫɬɜɢɟ; 

- ɜɨɡɦɨɠɧɨɫɬɶ ɪɟɚɥɢɡɚɰɢɢ ɩɚɪɚɥɥɟɥɶɧɵɯ ɚɥɝɨɪɢɬɦɨɜ (ɚɩɩɚɪɚɬɧɨɟ 

ɪɚɫɩɚɪɚɥɥɟɥɢɜɚɧɢɟ); 
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- ɧɚɥɢɱɢɟ ɫɪɟɞɫɬɜ ɋȺɉɊ, ɩɨɡɜɨɥɹɸɳɢɯ ɩɪɨɜɟɫɬɢ ɩɨɥɧɨɟ ɦɨɞɟɥɢɪɨɜɚɧɢɟ 

ɫɢɫɬɟɦɵ; 

- ɜɨɡɦɨɠɧɨɫɬɶ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ ɢɥɢ ɢɡɦɟɧɟɧɢɹ ɤɨɧɮɢɝɭɪɚɰɢɢ 

ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɜ ɫɢɫɬɟɦɟ; 

- ɫɨɜɦɟɫɬɢɦɨɫɬɶ ɩɨ ɥɨɝɢɱɟɫɤɢɦ ɭɪɨɜɧɹɦ ɫɢɝɧɚɥɚ ɢ ɜɨɡɦɨɠɧɨɫɬɶ 

ɪɟɚɥɢɡɚɰɢɢ ɫɬɚɧɞɚɪɬɧɨɝɨ ɢɧɬɟɪɮɟɣɫɚ ɫ ɜɧɟɲɧɢɦɢ ɭɫɬɪɨɣɫɬɜɚɦɢ; 

- ɧɚɥɢɱɢɟ ɛɢɛɥɢɨɬɟɤ ɮɭɧɤɰɢɣ, ɨɩɢɫɵɜɚɸɳɢɯ ɚɥɝɨɪɢɬɦɵ ɨɛɪɚɛɨɬɤɢ 

ɫɢɝɧɚɥɨɜ; 

- ɥɨɝɢɱɟɫɤɚɹ ɨɪɝɚɧɢɡɚɰɢɹ ɂɋ ɨɩɬɢɦɚɥɶɧɚ ɪɟɚɥɢɡɚɰɢɢ ɬɚɤɢɯ ɨɩɟɪɚɰɢɣ, ɤɚɤ 

ɭɦɧɨɠɟɧɢɟ ɢ ɫɜɟɪɬɤɚ. 

 

1.3 Ɍɢɩɨɜɨɣ ɦɚɪɲɪɭɬ ɩɪɨɟɤɬɢɪɨɜɚɧɢя ɋȻɂɋ ɬɢɩɚ ASIC 

 

Ɍɪɚɞɢɰɢɨɧɧɵɣ ɦɚɪɲɪɭɬ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɡɚɤɚɡɧɵɯ ɢɧɬɟɝɪɚɥɶɧɵɯ ɫɯɟɦ 

(ɪɢɫɭɧɨɤ 1) ɧɚɱɢɧɚɟɬɫɹ ɫ ɪɚɡɪɚɛɨɬɤɢ ɫɩɟɰɢɮɢɤɚɰɢɢ ɧɚ ɩɪɨɟɤɬɢɪɭɟɦɭɸ 

ɷɥɟɤɬɪɨɧɧɭɸ ɫɯɟɦɭ. Ⱦɥɹ ɫɥɨɠɧɵɯ ɋȻɂɋ (ɧɚɩɪɢɦɟɪ, ɭɫɬɪɨɣɫɬɜɚ ɨɛɪɚɛɨɬɤɢ 

ɝɪɚɮɢɱɟɫɤɨɣ ɢɧɮɨɪɦɚɰɢɢ), ɜ ɫɨɫɬɚɜ ɫɩɟɰɢɮɢɤɚɰɢɢ ɜɤɥɸɱɚɟɬɫɹ ɚɥɝɨɪɢɬɦ 

ɨɛɪɚɛɨɬɤɢ ɢɧɮɨɪɦɚɰɢɢ, ɤɨɬɨɪɵɣ ɡɚɬɟɦ ɢɫɩɨɥɶɡɭɟɬɫɹ ɪɚɡɪɚɛɨɬɱɢɤɚɦɢ ɞɥɹ 

ɧɚɩɢɫɚɧɢɹ RTL-ɤɨɞɚ [17]. 

ɉɨɫɥɟ ɮɭɧɤɰɢɨɧɚɥɶɧɨɣ ɜɟɪɢɮɢɤɚɰɢɢ ɩɪɨɢɫɯɨɞɢɬ ɫɢɧɬɟɡ ɋȻɂɋ ɧɚ 

ɜɟɧɬɢɥɶɧɨɦ ɭɪɨɜɧɟ ɜ ɜɢɞɟ ɫɩɢɫɤɚ ɰɟɩɟɣ. Ɂɞɟɫɶ ɠɟ ɜɵɩɨɥɧɹɟɬɫɹ ɜɟɪɢɮɢɤɚɰɢɹ 

ɜɪɟɦɟɧɧɵɯ ɬɪɟɛɨɜɚɧɢɣ. Ʉɚɤ ɬɨɥɶɤɨ ɜɪɟɦɟɧɧɵɟ ɬɪɟɛɨɜɚɧɢɹ ɭɞɨɜɥɟɬɜɨɪɟɧɵ, 

ɫɩɢɫɨɤ ɰɟɩɟɣ ɩɟɪɟɞɚɟɬɫɹ ɧɚ ɮɢɡɢɱɟɫɤɢɣ ɫɢɧɬɟɡ: ɪɚɡɦɟɳɟɧɢɟ ɷɥɟɦɟɧɬɨɜ ɢ 

ɬɪɚɫɫɢɪɨɜɤɚ ɰɟɩɟɣ. ȼ ɤɨɧɰɟ ɫɨɡɞɚɟɬɫɹ ɢ ɬɟɫɬɢɪɭɟɬɫɹ ɮɢɡɢɱɟɫɤɢɣ ɩɪɨɬɨɬɢɩ ɋȻɂɋ, 

ɧɚ ɨɫɧɨɜɟ ɤɨɬɨɪɨɝɨ ɜɩɨɫɥɟɞɫɬɜɢɢ ɜɵɩɨɥɧɹɟɬɫɹ ɫɢɫɬɟɦɧɚɹ ɢɧɬɟɝɪɚɰɢɹ ɢ 

ɬɟɫɬɢɪɭɟɬɫɹ ɉɈ. ɂɫɩɨɥɶɡɭɹ ɬɚɤɨɣ ɦɚɪɲɪɭɬ, ɦɨɠɧɨ ɩɪɨɟɤɬɢɪɨɜɚɬɶ ɫɯɟɦɵ 

ɫɥɨɠɧɨɫɬɶɸ ɧɟ ɛɨɥɟɟ 100 ɬɵɫ. ɜɟɧɬɢɥɟɣ ɩɨ ɬɟɯɧɨɥɨɝɢɢ ɧɟ ɧɢɠɟ 0,5 ɦɤɦ. ɗɬɨ 

ɫɜɹɡɚɧɨ ɫ ɬɟɦ, ɱɬɨ ɩɪɨɟɤɬ ɜɵɩɨɥɧɹɟɬɫɹ ɩɨ ɧɢɫɯɨɞɹɳɟɦɭ ɩɪɢɧɰɢɩɭ ɢ ɧɟ 

ɩɪɨɢɫɯɨɞɢɬ ɜɨɡɜɪɚɬ ɧɚ ɩɪɟɞɵɞɭɳɢɟ ɮɚɡɵ. Ⱦɥɹ ɫɯɟɦ, ɢɡɝɨɬɚɜɥɢɜɚɟɦɵɯ ɩɨ 

ɬɟɯɧɨɥɨɝɢɹɦ ɝɥɭɛɨɤɨɝɨ ɫɭɛɦɢɤɪɨɧɧɨɝɨ ɞɢɚɩɚɡɨɧ, ɬɚɤɨɣ ɦɚɪɲɪɭɬ ɧɟ ɹɜɥɹɟɬɫɹ 
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ɩɪɢɟɦɥɟɦɵɦ, ɩɨɫɤɨɥɶɤɭ ɨɫɨɛɟɧɧɨɫɬɢ ɮɢɡɢɱɟɫɤɨɣ ɪɟɚɥɢɡɚɰɢɢ ɞɨɥɠɧɵ 

ɭɱɢɬɵɜɚɬɶɫɹ ɭɠɟ ɧɚ ɥɨɝɢɱɟɫɤɨɦ ɭɪɨɜɧɟ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Ɋɢɫɭɧɨɤ 1 – Ɍɢɩɨɜɨɣ ɦɚɪɲɪɭɬ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ASIC 
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2 ɂɧɮɨɪɦɚɰɢɨɧɧɚя ɩɨɞɞɟɪɠɤɚ ɩɪɨɰɟɫɫɚ ɩɪɨɟɤɬɢɪɨɜɚɧɢя 

ɦɢɤɪɨɷɥɟɤɬɪɨɧɧɨɣ ɬɟɯɧɢɤɢ 

 

2.1 Ɇɟɬɨɞɵ ɢ ɫɪɟɞɫɬɜɚ ɢɧɮɨɪɦɚɰɢɨɧɧɨɣ ɩɨɞɞɟɪɠɤɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢя 

 

Ɍɟɯɧɨɥɨɝɢɹ ɢɧɮɨɪɦɚɰɢɨɧɧɨɣ ɩɨɞɞɟɪɠɤɢ ɩɪɨɰɟɫɫɚ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ 

ɹɜɥɹɟɬɫɹ ɧɟɨɬɴɟɦɥɟɦɨɣ ɱɚɫɬɶɸ ɩɪɢ ɨɪɝɚɧɢɡɚɰɢɢ ɢ ɷɮɮɟɤɬɢɜɧɨɦ ɩɥɚɧɢɪɨɜɚɧɢɢ 

ɫɨɜɪɟɦɟɧɧɨɝɨ ɩɪɨɢɡɜɨɞɫɬɜɚ. ɂɦɟɧɧɨ ɭɫɩɟɯɢ ɜ ɨɛɥɚɫɬɹɯ ɚɜɬɨɦɚɬɢɡɚɰɢɢ 

ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ, ɦɨɞɟɥɢɪɨɜɚɧɢɹ, ɚɧɚɥɢɡɚ, ɩɚɪɚɦɟɬɪɢɱɟɫɤɨɝɨ ɢ ɫɬɪɭɤɬɭɪɧɨɝɨ 

ɫɢɧɬɟɡɚ ɫɥɭɠɚɬ ɛɚɡɨɣ ɞɚɥɶɧɟɣɲɟɝɨ ɪɚɡɜɢɬɢɹ ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ ɫɢɫɬɟɦ ɢ 

ɬɟɯɧɨɥɨɝɢɣ, ɢɫɩɨɥɶɡɭɟɦɵɯ ɜ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɚɯ. 

Ɉɫɧɨɜɧɵɦɢ ɢɧɮɨɪɦɚɰɢɨɧɧɵɦɢ ɫɢɫɬɟɦɚɦɢ ɩɨɞɞɟɪɠɤɢ ɩɪɨɰɟɫɫɚ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ 

ɬɟɯɧɢɱɟɫɤɢɯ ɫɢɫɬɟɦ ɹɜɥɹɸɬɫɹ ɢɧɬɟɝɪɢɪɨɜɚɧɧɵɟ ɫɨɜɪɟɦɟɧɧɵɟ ɫɢɫɬɟɦɵ 

ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɝɨ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ (ɋȺɉɊ). ɇɚɡɧɚɱɟɧɢɟ ɢɧɬɟɝɪɢɪɨɜɚɧɧɵɯ 

ɋȺɉɊ ɩɪɢ ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɡɚɞɚɱ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɫɪɟɞɫɬɜ ɢ ɫɢɫɬɟɦ ɭɩɪɚɜɥɟɧɢɹ 

ɛɭɞɟɬ ɡɚɜɢɫɟɬɶ ɨɬ ɫɨɫɬɚɜɚ ɫɢɫɬɟɦɵ, ɜɢɞɨɜ ɚɧɚɥɢɡɚ (ɭɫɬɨɣɱɢɜɨɫɬɶ, ɤɚɱɟɫɬɜɨ ɢ ɞɪ.) 

ɢ ɫɢɧɬɟɡɚ, ɷɬɚɩɨɜ ɢ ɭɪɨɜɧɟɣ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ. 

ɇɚɡɧɚɱɟɧɢɟ ɢɧɬɟɝɪɢɪɨɜɚɧɧɵɯ ɋȺɉɊ ɩɪɢ ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɡɚɞɚɱ 

ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɡɚɜɢɫɢɬ ɨɬ ɫɨɫɬɚɜɚ ɋɍ, ɜɢɞɨɜ ɚɧɚɥɢɡɚ (ɭɫɬɨɣɱɢɜɨɫɬɶ, ɤɚɱɟɫɬɜɨ ɢ 

ɞɪ.) ɢ ɫɢɧɬɟɡɚ, ɷɬɚɩɚ ɢ ɭɪɨɜɧɹ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ. ɉɪɨɟɤɬɢɪɨɜɳɢɤ ɩɪɢ ɪɚɡɪɚɛɨɬɤɟ 

ɷɥɟɦɟɧɬɨɜ ɢ ɭɫɬɪɨɣɫɬɜ ɋɍ ɞɨɥɠɟɧ ɜɵɛɢɪɚɬɶ ɋȺɉɊ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɰɟɥɟɣ 

ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɢ ɭɪɨɜɧɟɣ ɨɩɢɫɚɧɢɹ ɋɍ ɢ ɮɭɧɤɰɢɨɧɚɥɶɧɨɝɨ ɧɚɡɧɚɱɟɧɢɹ ɋȺɉɊ.  

ɋȺɉɊ ɤɥɚɫɫɢɮɢɰɢɪɭɸɬɫɹ ɩɨ ɨɬɪɚɫɥɟɜɨɦɭ ɢ ɰɟɥɟɜɨɦɭ ɧɚɡɧɚɱɟɧɢɸ [14]. 

Ɍɚɤ, ɩɨ ɨɬɪɚɫɥɟɜɨɦɭ ɧɚɡɧɚɱɟɧɢɸ ɜɵɞɟɥɹɸɬ: 

- MCAD – ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɟ ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ ɦɟɯɚɧɢɱɟɫɤɢɯ ɭɫɬɪɨɣɫɬɜ. 

ɗɬɨ ɦɚɲɢɧɨɫɬɪɨɢɬɟɥɶɧɵɟ ɋȺɉɊ, ɩɪɢɦɟɧɹɸɬɫɹ ɜ ɚɜɬɨɦɨɛɢɥɟɫɬɪɨɟɧɢɢ, 

ɫɭɞɨɫɬɪɨɟɧɢɢ, ɚɜɢɚɤɨɫɦɢɱɟɫɤɨɣ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ, ɩɪɨɢɡɜɨɞɫɬɜɟ ɬɨɜɚɪɨɜ 

ɧɚɪɨɞɧɨɝɨ ɩɨɬɪɟɛɥɟɧɢɹ, ɜɤɥɸɱɚɸɬ ɜ ɫɟɛɹ ɪɚɡɪɚɛɨɬɤɭ ɞɟɬɚɥɟɣ ɢ ɫɛɨɪɨɤ 

(ɦɟɯɚɧɢɡɦɨɜ) ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɩɚɪɚɦɟɬɪɢɱɟɫɤɨɝɨ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɧɚ ɨɫɧɨɜɟ 
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ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ ɷɥɟɦɟɧɬɨɜ, ɬɟɯɧɨɥɨɝɢɣ ɩɨɜɟɪɯɧɨɫɬɧɨɝɨ ɢ ɨɛɴɟɦɧɨɝɨ 

ɦɨɞɟɥɢɪɨɜɚɧɢɹ (SolidWorks, Autodesk Inventor, ɄɈɆɉȺɋ, CATIA); 

- EDA ɢɥɢ ECAD – ɋȺɉɊ ɷɥɟɤɬɪɨɧɧɵɯ ɭɫɬɪɨɣɫɬɜ, ɪɚɞɢɨɷɥɟɤɬɪɨɧɧɵɯ 

ɫɪɟɞɫɬɜ, ɢɧɬɟɝɪɚɥɶɧɵɯ ɫɯɟɦ, ɩɟɱɚɬɧɵɯ ɩɥɚɬ ɢ ɬ. ɉ., (Altium Designer, OrCAD); 

- AEC CAD ɢɥɢ CAAD – ɋȺɉɊ ɜ ɨɛɥɚɫɬɢ ɚɪɯɢɬɟɤɬɭɪɵ ɢ ɫɬɪɨɢɬɟɥɶɫɬɜɚ. 

ɂɫɩɨɥɶɡɭɸɬɫɹ ɞɥɹ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɡɞɚɧɢɣ, ɩɪɨɦɵɲɥɟɧɧɵɯ ɨɛɴɟɤɬɨɜ, ɞɨɪɨɝ, 

ɦɨɫɬɨɜ ɢ ɩɪɨɱ. (Autodesk Architectural Desktop, AutoCAD Revit Architecture Suite, 

Bentley MicroStation, Bentley AECOsim Building Designer, Piranesi, ArchiCAD). 

ɉɨ ɰɟɥɟɜɨɦɭ ɧɚɡɧɚɱɟɧɢɸ ɪɚɡɥɢɱɚɸɬ ɋȺɉɊ ɢɥɢ ɩɨɞɫɢɫɬɟɦɵ ɋȺɉɊ, 

ɤɨɬɨɪɵɟ ɨɛɟɫɩɟɱɢɜɚɸɬ ɪɟɚɥɢɡɚɰɢɸ ɪɚɡɥɢɱɧɵɯ ɚɫɩɟɤɬɨɜ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ: 

- CAD – ɫɪɟɞɫɬɜɚ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɝɨ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ, ɜ ɤɨɧɬɟɤɫɬɟ 

ɭɤɚɡɚɧɧɨɣ ɤɥɚɫɫɢɮɢɤɚɰɢɢ ɬɟɪɦɢɧ ɨɛɨɡɧɚɱɚɟɬ ɫɪɟɞɫɬɜɚ ɋȺɉɊ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɟ 

ɞɥɹ ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɞɜɭɦɟɪɧɨɝɨ ɢ/ɢɥɢ ɬɪɟɯɦɟɪɧɨɝɨ ɝɟɨɦɟɬɪɢɱɟɫɤɨɝɨ 

ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ, ɫɨɡɞɚɧɢɹ ɤɨɧɫɬɪɭɤɬɨɪɫɤɨɣ ɢ/ɢɥɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ 

ɞɨɤɭɦɟɧɬɚɰɢɢ, ɢ ɋȺɉɊ ɨɛɳɟɝɨ ɧɚɡɧɚɱɟɧɢɹ; 

- CADD – ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ ɢ ɫɨɡɞɚɧɢɟ ɱɟɪɬɟɠɟɣ; 

- CAGD – ɝɟɨɦɟɬɪɢɱɟɫɤɨɟ ɦɨɞɟɥɢɪɨɜɚɧɢɟ; 

- CAE – ɫɪɟɞɫɬɜɚ ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɢɧɠɟɧɟɪɧɵɯ ɪɚɫɱёɬɨɜ, ɚɧɚɥɢɡɚ ɢ 

ɫɢɦɭɥɹɰɢɢ ɮɢɡɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ, ɨɫɭɳɟɫɬɜɥɹɸɬ ɞɢɧɚɦɢɱɟɫɤɨɟ ɦɨɞɟɥɢɪɨɜɚɧɢɟ, 

ɩɪɨɜɟɪɤɭ ɢ ɨɩɬɢɦɢɡɚɰɢɸ ɢɡɞɟɥɢɣ; 

- CAA – ɩɨɞɤɥɚɫɫ ɫɪɟɞɫɬɜ CAE, ɢɫɩɨɥɶɡɭɟɦɵɯ ɞɥɹ ɤɨɦɩɶɸɬɟɪɧɨɝɨ 

ɚɧɚɥɢɡɚ; 

- CAM – ɫɪɟɞɫɬɜɚ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɩɨɞɝɨɬɨɜɤɢ ɩɪɨɢɡɜɨɞɫɬɜɚ ɢɡɞɟɥɢɣ, 

ɨɛɟɫɩɟɱɢɜɚɸɬ ɚɜɬɨɦɚɬɢɡɚɰɢɸ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ ɢ ɭɩɪɚɜɥɟɧɢɹ ɨɛɨɪɭɞɨɜɚɧɢɹ ɫ 

ɑɉɍ ɢɥɢ ȽȺɉɋ (Ƚɢɛɤɢɯ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɵɯ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɫɢɫɬɟɦ). 

Ɋɭɫɫɤɢɦ ɚɧɚɥɨɝɨɦ ɬɟɪɦɢɧɚ ɹɜɥɹɟɬɫɹ ȺɋɌɉɉ – ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɚɹ ɫɢɫɬɟɦɚ 

ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɩɨɞɝɨɬɨɜɤɢ ɩɪɨɢɡɜɨɞɫɬɜɚ; 

- CAPP – ɫɪɟɞɫɬɜɚ ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɩɥɚɧɢɪɨɜɚɧɢɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ 

ɩɪɨɰɟɫɫɨɜ, ɩɪɢɦɟɧɹɟɦɵɟ ɧɚ ɫɬɵɤɟ ɫɢɫɬɟɦ CAD ɢ CAM. 
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- PDM (Product Data Management) — ɫɢɫɬɟɦɚ ɭɩɪɚɜɥɟɧɢɹ ɞɚɧɧɵɦɢ ɨɛ 

ɢɡɞɟɥɢɢ — ɨɪɝɚɧɢɡɚɰɢɨɧɧɨ-ɬɟɯɧɢɱɟɫɤɚɹ ɫɢɫɬɟɦɚ, ɨɛɟɫɩɟɱɢɜɚɸɳɚɹ 

ɭɩɪɚɜɥɟɧɢɟ ɜɫɟɣ ɢɧɮɨɪɦɚɰɢɟɣ ɨɛ ɢɡɞɟɥɢɢ. PDM-ɫɢɫɬɟɦɵ ɹɜɥɹɸɬɫɹ 

ɧɟɨɬɴɟɦɥɟɦɨɣ ɱɚɫɬɶɸ PLM-ɫɢɫɬɟɦ. 

ȼ PDM-ɫɢɫɬɟɦɚɯ ɨɛɨɛɳɟɧɵ ɬɚɤɢɟ ɬɟɯɧɨɥɨɝɢɢ, ɤɚɤ: 

- ɭɩɪɚɜɥɟɧɢɟ ɢɧɠɟɧɟɪɧɵɦɢ ɞɚɧɧɵɦɢ (engineering data management — 

EDM) 

- ɭɩɪɚɜɥɟɧɢɟ ɞɨɤɭɦɟɧɬɚɦɢ 

- ɭɩɪɚɜɥɟɧɢɟ ɢɧɮɨɪɦɚɰɢɟɣ ɨɛ ɢɡɞɟɥɢɢ (product information management — 

PIM) 

- ɭɩɪɚɜɥɟɧɢɟ ɬɟɯɧɢɱɟɫɤɢɦɢ ɞɚɧɧɵɦɢ (technical data management — TDM) 

- ɭɩɪɚɜɥɟɧɢɟ ɬɟɯɧɢɱɟɫɤɨɣ ɢɧɮɨɪɦɚɰɢɟɣ (technical information management 

— TIM) 

-ɭɩɪɚɜɥɟɧɢɟ ɢɡɨɛɪɚɠɟɧɢɹɦɢ ɢ ɦɚɧɢɩɭɥɢɪɨɜɚɧɢɟ ɢɧɮɨɪɦɚɰɢɟɣ, 

ɜɫɟɫɬɨɪɨɧɧɟ ɨɩɪɟɞɟɥɹɸɳɟɣ ɤɨɧɤɪɟɬɧɨɟ ɢɡɞɟɥɢɟ. 

Ȼɚɡɨɜɵɟ ɮɭɧɤɰɢɨɧɚɥɶɧɵɟ ɜɨɡɦɨɠɧɨɫɬɢ PDM-ɫɢɫɬɟɦ ɨɯɜɚɬɵɜɚɸɬ 

ɫɥɟɞɭɸɳɢɟ ɨɫɧɨɜɧɵɟ ɧɚɩɪɚɜɥɟɧɢɹ: 

- ɭɩɪɚɜɥɟɧɢɟ ɯɪɚɧɟɧɢɟɦ ɞɚɧɧɵɯ ɢ ɞɨɤɭɦɟɧɬɚɦɢ 

- ɭɩɪɚɜɥɟɧɢɟ ɩɨɬɨɤɚɦɢ ɪɚɛɨɬ ɢ ɩɪɨɰɟɫɫɚɦɢ 

- ɭɩɪɚɜɥɟɧɢɟ ɫɬɪɭɤɬɭɪɨɣ ɩɪɨɞɭɤɬɚ 

- ɚɜɬɨɦɚɬɢɡɚɰɢɹ ɝɟɧɟɪɚɰɢɢ ɜɵɛɨɪɨɤ ɢ ɨɬɱɟɬɨɜ 

- ɦɟɯɚɧɢɡɦ ɚɜɬɨɪɢɡɚɰɢɢ 

- PLM (Product Lifecycle Management) — ɬɟɯɧɨɥɨɝɢɹ ɭɩɪɚɜɥɟɧɢɹ 

ɠɢɡɧɟɧɧɵɦ ɰɢɤɥɨɦ ɢɡɞɟɥɢɣ. Ɉɪɝɚɧɢɡɚɰɢɨɧɧɨ-ɬɟɯɧɢɱɟɫɤɚɹ ɫɢɫɬɟɦɚ, 

ɨɛɟɫɩɟɱɢɜɚɸɳɚɹ ɭɩɪɚɜɥɟɧɢɟ ɜɫɟɣ ɢɧɮɨɪɦɚɰɢɟɣ ɨɛ ɢɡɞɟɥɢɢ ɢ ɫɜɹɡɚɧɧɵɯ ɫ 

ɧɢɦ ɩɪɨɰɟɫɫɚɯ ɧɚ ɩɪɨɬɹɠɟɧɢɢ ɜɫɟɝɨ ɟɝɨ ɠɢɡɧɟɧɧɨɝɨ ɰɢɤɥɚ, ɧɚɱɢɧɚɹ ɫ 

ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɢ ɩɪɨɢɡɜɨɞɫɬɜɚ ɞɨ ɫɧɹɬɢɹ ɫ ɷɤɫɩɥɭɚɬɚɰɢɢ. ɉɪɢ ɷɬɨɦ ɜ 

ɤɚɱɟɫɬɜɟ ɢɡɞɟɥɢɣ ɦɨɝɭɬ ɪɚɫɫɦɚɬɪɢɜɚɬɶɫɹ ɪɚɡɥɢɱɧɵɟ ɫɥɨɠɧɵɟ ɬɟɯɧɢɱɟɫɤɢɟ 

ɨɛɴɟɤɬɵ. ɂɧɮɨɪɦɚɰɢɹ ɨɛ ɨɛɴɟɤɬɟ, ɫɨɞɟɪɠɚɳɚɹɫɹ ɜ PLM-cɢɫɬɟɦɟ ɹɜɥɹɟɬɫɹ 

ɰɢɮɪɨɜɵɦ ɦɚɤɟɬɨɦ ɷɬɨɝɨ ɨɛɴɟɤɬɚ. 
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Ɇɧɨɝɢɟ ɫɢɫɬɟɦɵ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɝɨ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɫɨɜɦɟɳɚɸɬ ɜ ɫɟɛɟ 

ɪɟɲɟɧɢɟ ɡɚɞɚɱ, ɨɬɧɨɫɹɳɢɯɫɹ ɤ ɪɚɡɥɢɱɧɵɦ ɚɫɩɟɤɬɚɦ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ CAD/CAM, 

CAD/CAE, CAD/CAE/CAM. Ɍɚɤɢɟ ɫɢɫɬɟɦɵ ɧɚɡɵɜɚɸɬ ɤɨɦɩɥɟɤɫɧɵɦɢ, ɢɥɢ 

ɢɧɬɟɝɪɢɪɨɜɚɧɧɵɦɢ (Cax-ɫɢɫɬɟɦɵ). ɋ ɩɨɦɨɳɶɸ CAD-ɫɪɟɞɫɬɜ ɫɨɡɞɚёɬɫɹ 

ɝɟɨɦɟɬɪɢɱɟɫɤɚɹ ɦɨɞɟɥɶ ɢɡɞɟɥɢɹ, ɤɨɬɨɪɚɹ ɢɫɩɨɥɶɡɭɟɬɫɹ ɜ ɤɚɱɟɫɬɜɟ ɜɯɨɞɧɵɯ 

ɞɚɧɧɵɯ ɜ ɫɢɫɬɟɦɚɯ CAM ɢ ɧɚ ɨɫɧɨɜɟ ɤɨɬɨɪɨɣ ɜ ɫɢɫɬɟɦɚɯ CAE ɮɨɪɦɢɪɭɟɬɫɹ 

ɬɪɟɛɭɟɦɚɹ ɞɥɹ ɢɧɠɟɧɟɪɧɨɝɨ ɚɧɚɥɢɡɚ ɦɨɞɟɥɶ ɢɫɫɥɟɞɭɟɦɨɝɨ ɩɪɨɰɟɫɫɚ. 

 

2.2 ɋɢɫɬɟɦɵ ɢɦɢɬɚɰɢɨɧɧɨɝɨ ɦɨɞɟɥɢɪɨɜɚɧɢя 

 

Ɉɞɧɢɦ ɢɡ ɢɫɬɨɱɧɢɤɨɜ ɩɪɨɟɤɬɧɵɯ ɞɚɧɧɵɯ ɜ ȿɂɉ ɹɜɥɹɸɬɫɹ ɫɢɫɬɟɦɵ 

ɢɦɢɬɚɰɢɨɧɧɨɝɨ ɦɨɞɟɥɢɪɨɜɚɧɢɹ. ɇɚɢɛɨɥɟɟ ɩɨɩɭɥɹɪɧɨɣ ɫɢɫɬɟɦɨɣ ɢɦɢɬɚɰɢɨɧɧɨɝɨ 

ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɹɜɥɹɟɬɫɹ ɩɚɤɟɬ MATLAB (ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɩɚɤɟɬɨɜ ɪɚɫɲɢɪɟɧɢɹ 

Communications System Toolbox, HDL Coder, HDL Verifier). Ⱥɧɚɥɨɝɢ ɞɚɧɧɨɣ 

ɫɢɫɬɟɦɵ ɩɪɟɞɨɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 1 [15]. 

 

Ɍɚɛɥɢɰɚ 1 – Ɉɫɧɨɜɧɵɟ ɚɧɚɥɨɝɢ ɩɪɨɝɪɚɦɦɧɨɝɨ ɩɪɨɞɭɤɬɚ MATLAB 

ɇɚɡɜɚɧɢɟ 
Ƚɨɞ 

ɨɫɧɨɜɚɧɢɹ 
ȼɟɛ-ɫɚɣɬ ɤɨɦɩɚɧɢɢ 

Scilab 1994  http://www.scilab.org/ 

FreeMat 2013 http://freemat.sourceforge.net/index.html 

OpenModelica 1997 https://www.openmodelica.org/ 

 

Ɉɫɧɨɜɧɵɟ ɨɫɨɛɟɧɧɨɫɬɢ Scilab [16]: 

- ɛɟɫɩɥɚɬɧɨɫɬɶ; 

- ɫɜɨɛɨɞɧɨɫɬɶ (ɫ ɜɟɪɫɢɢ 5.0); 

- ɦɚɥɵɣ ɪɚɡɦɟɪ – ɞɢɫɬɪɢɛɭɬɢɜ 4 ɜɟɪɫɢɢ ɡɚɧɢɦɚɥ ɦɟɧɟɟ 20 ɆȻ ɩɪɨɬɢɜ 

ɛɨɥɟɟ ɱɟɦ ɞɜɭɯɝɢɝɚɛɚɣɬɧɨɝɨ ɩɚɤɟɬɚ MATLAB. ɂɧɫɬɚɥɥɹɬɨɪ 5 ɜɟɪɫɢɢ (5.4.1) 

ɭɜɟɥɢɱɢɥɫɹ ɜ ɨɛɴёɦɟ ɞɨ 117 ɆȻ. 



19 

ȼɨɡɦɨɠɧɨɫɬɶ ɡɚɩɭɫɤɚ ɜ ɤɨɧɫɨɥɢ ɛɟɡ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɝɪɚɮɢɱɟɫɤɨɝɨ 

ɢɧɬɟɪɮɟɣɫɚ, ɜ ɬɨɦ ɱɢɫɥɟ ɜ ɜɟɪɫɢɢ ɩɨɞ Windows (ɜ UNIX ɢ Windows ɜɟɪɫɢɹɯ 

MatLab-ɚ ɷɬɚ ɜɨɡɦɨɠɧɨɫɬɶ ɩɪɢɫɭɬɫɬɜɭɟɬ ɬɨɠɟ). ɗɬɨ ɩɨɡɜɨɥɹɟɬ ɩɪɨɢɡɜɨɞɢɬɶ 

ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɵɟ ɜɵɱɢɫɥɟɧɢɹ, ɟɫɬɶ ɩɚɤɟɬɧɵɣ ɪɟɠɢɦ. 

 

2.3 ɋȺɉɊ ɩɪɨɟɤɬɢɪɨɜɚɧɢя ɫɢɫɬɟɦ ɧɚ ɋȻɂɋ 

 

Ȼɨɥɶɲɭɸ ɪɨɥɶ ɜ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ ɋȻɂɋ ɢɝɪɚɸɬ ɋȺɉɊ. Ɉɫɧɨɜɧɵɟ 

ɩɨɫɬɚɜɳɢɤɢ ɋȺɉɊ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 2. 

 

Ɍɚɛɥɢɰɚ 2 – Ɉɫɧɨɜɧɵɟ ɩɨɫɬɚɜɳɢɤɢ ɋȺɉɊ 

ɇɚɡɜɚɧɢɟ 
Ƚɨɞ 

ɨɫɧɨɜɚɧɢɹ 
ȼɟɛ-ɫɚɣɬ ɤɨɦɩɚɧɢɢ 

Ɉɫɧɨɜɧɵɟ 

ɫɟɪɢɢ ɉɅɂɋ 

Ɉɫɧɨɜɧɵɟ 

ɫɪɟɞɫɬɜɚ 

ɪɚɡɪɚɛɨɬɤɢ 

Xilinx 1984 http://www.xilinx.com/ 
Spartan, Artix, 

Kintex, Virtex 

Vivado 

Design Suite, 

ISE Design 

Suite, ISE 

WebPack 

Altera 1983 http://www.altera.com/ 
Cyclone, Arria, 

Stratix 

Quartus II, 

ModelSim, 

Nios II EDS 

Microsemi 

Corporation 
1985 http://www.microsemi.com/ 

IGLOO, IGLOO2, 

ProASIC3, Fusion 

Libero IDE, 

Libero SoC 

Atmel 1984 http://www.atmel.com/ AT40K, AT40KAL 
Atmel Studio 

IDE 

Lattice 

Semiconductor 
1983 http://www.latticesemi.com/ 

iCE40, MachXO2, 

LatticeECP3 

Lattice 

Diamond 

Software, 

iCEcube 

ɉɪɢɜɟɞɟɦ ɩɪɢɦɟɪ ɷɬɚɩɨɜ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɉɅɂɋ ɜ ɫɢɫɬɟɦɟ 

ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ Xilinx: 

http://www.xilinx.com/
http://www.altera.com/
http://www.microsemi.com/
http://www.atmel.com/
http://www.latticesemi.com/
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1) ɋɨɡɞɚɧɢɟ ɩɪɢɧɰɢɩɢɚɥɶɧɨɣ ɫɯɟɦɵ ɩɪɨɟɤɬɢɪɭɟɦɨɝɨ ɭɫɬɪɨɣɫɬɜɚ ɜ 

ɫɯɟɦɨɬɟɯɧɢɱɟɫɤɨɦ ɪɟɞɚɤɬɨɪɟ Xilinx Ise Design Suite 10.1 (FPGA Editor) ɢɥɢ 

ɨɩɢɫɚɧɢɢ ɞɚɧɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ ɧɚ ɹɡɵɤɟ VHDL ɢɥɢ Verilog. 

2) ɉɪɟɞɜɚɪɢɬɟɥɶɧɨɟ ɮɭɧɤɰɢɨɧɚɥɶɧɨɟ (Behavioral Simulation) ɢɥɢ 

ɜɪɟɦɟɧɧɨɟ ɦɨɞɟɥɢɪɨɜɚɧɢɟ ɞɥɹ ɜɵɹɜɥɟɧɢɹ ɨɲɢɛɨɤ ɢ ɩɪɨɜɟɪɤɢ 

ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɢ ɩɪɨɟɤɬɢɪɭɟɦɨɝɨ ɩɪɨɟɤɬɚ ɢɥɢ ɨɬɞɟɥɶɧɵɯ ɟɝɨ ɱɚɫɬɟɣ.  

3) ɉɪɢɜɹɡɤɚ ɜɵɜɨɞɨɜ ɩɪɨɟɤɬɚ ɤ ɜɯɨɞɚɦ-ɜɵɜɨɞɚɦ ɤɪɢɫɬɚɥɥɚ, ɜɵɛɨɪ 

ɜɵɯɨɞɧɵɯ ɭɪɨɜɧɟɣ, ɤɪɢɬɢɱɧɵɯ ɰɟɩɟɣ (Constraints Editor) ɢ ɬ. ɞ.  

4) Ɂɚɩɭɫɤ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɝɨ ɪɚɡɦɟɳɟɧɢɹ ɩɪɨɟɤɬɚ ɜ ɤɪɢɫɬɚɥɥɟ ɢ ɚɧɚɥɢɡ 

ɝɟɧɟɪɢɪɭɟɦɵɯ ɨɬɱɟɬɨɜ ɞɥɹ ɜɵɹɜɥɟɧɢɹ ɩɪɟɞɭɩɪɟɠɞɟɧɢɣ ɢ ɨɲɢɛɨɤ (Implement 

Disign), ɚ ɩɪɢ ɨɬɫɭɬɫɬɜɢɢ ɬɚɤɨɜɵɯ ɢ ɧɟ ɤɪɢɬɢɱɧɵɯ ɩɟɪɟɯɨɞɢɦ ɤ ɫɥɟɞɭɸɳɟɦɭ 

ɷɬɚɩɭ. 

5) ȼɟɪɢɮɢɤɚɰɢɹ ɩɪɨɟɤɬɚ, ɬ. ɟ. ɨɤɨɧɱɚɬɟɥɶɧɨɟ ɜɪɟɦɟɧɧɨɟ ɦɨɞɟɥɢɪɨɜɚɧɢɟ 

(Post-Fit Simulation) ɩɨɫɥɟ ɪɚɡɦɟɳɟɧɢɹ ɩɪɨɟɤɬɚ ɜ ɤɪɢɫɬɚɥɥɟ ɩɪɢ ɜɫɟɯ ɪɟɚɥɶɧɵɯ 

ɡɚɞɟɪɠɤɚɯ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ ɫɢɝɧɚɥɨɜ ɜɧɭɬɪɢ ɦɢɤɪɨɫɯɟɦɵ ɉɅɂɋ. 

6) Ʉɨɧɮɢɝɭɪɢɪɨɜɚɧɢɟ ɤɪɢɫɬɚɥɥɚ ɉɅɂɋ ɫ ɩɨɦɨɳɶɸ ɛɢɬɨɜɨɝɨ ɩɨɬɨɤɚ 

(iMPACT 10.1i). 

 

2.4 ɉɪɨɝɪɚɦɦɧɵɟ ɢ ɚɩɩɚɪɚɬɧɵɟ ɫɪɟɞɫɬɜɚ ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɩɪɨɜɟɞɟɧɢя 

ɢɫɩɵɬɚɧɢɣ 

 

ɗɬɚɩ ɢɫɩɵɬɚɧɢɣ ɹɜɥɹɟɬɫɹ ɜɚɠɧɨɣ ɱɚɫɬɶɸ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ. ɇɚ ɞɚɧɧɨɦ ɷɬɚɩɟ 

ɩɪɨɜɨɞɢɬɫɹ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɚɹ ɩɪɨɜɟɪɤɚ ɦɚɤɟɬɨɜ, ɨɩɵɬɧɵɯ ɨɛɪɚɡɰɨɜ ɋɍ ɢ ɟɟ 

ɭɫɬɪɨɣɫɬɜ ɧɚ ɫɨɨɬɜɟɬɫɬɜɢɟ ɬɪɟɛɨɜɚɧɢɹɦ ɌɁ ɢ ɫ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨɣ ɨɰɟɧɤɨɣ 

ɜɨɡɦɨɠɧɨɫɬɟɣ ɷɬɢɯ ɨɛɴɟɤɬɨɜ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ. ɂɫɩɵɬɚɧɢɹ ɦɨɝɭɬ ɩɪɨɜɨɞɢɬɶɫɹ ɤɚɤ 

ɩɪɨɝɪɚɦɦɧɵɦɢ, ɬɚɤ ɢ ɚɩɩɚɪɚɬɧɵɦɢ ɫɪɟɞɫɬɜɚɦɢ. 

ɋɪɟɞɢ ɫɨɜɪɟɦɟɧɧɵɯ ɩɪɨɝɪɚɦɦɧɵɯ ɫɢɫɬɟɦ ɫɥɟɞɭɟɬ ɨɬɦɟɬɢɬɶ ɫɢɫɬɟɦɵ 

MATLAB ɢ LABView. 

ɋɪɟɞɚ ɝɪɚɮɢɱɟɫɤɨɝɨ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ National Instruments LabVIEW 

ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ ɫɨɡɞɚɧɢɹ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɵɯ ɫɢɫɬɟɦ ɫɛɨɪɚ ɞɚɧɧɵɯ ɢ 
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ɭɩɪɚɜɥɟɧɢɹ ɩɪɢɛɨɪɚɦɢ, ɩɪɢɦɟɧɹɟɬɫɹ ɤɚɤ ɜ ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɯ ɢ ɢɫɩɵɬɚɬɟɥɶɧɵɯ 

ɥɚɛɨɪɚɬɨɪɢɹɯ, ɬɚɤ ɢ ɧɚ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɥɢɧɢɹɯ. Ⱦɚɧɧɚɹ 

ɩɥɚɬɮɨɪɦɚ ɩɨɥɧɨɫɬɶɸ ɩɟɪɟɤɪɵɜɚɟɬ ɩɨɬɪɟɛɧɨɫɬɢ ɬɪɟɯ ɛɚɡɨɜɵɯ ɨɛɥɚɫɬɟɣ 

ɩɪɢɦɟɧɟɧɢɣ [13]: 

- ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɵɟ ɫɢɫɬɟɦɵ ɢɡɦɟɪɟɧɢɹ ɢ ɬɟɫɬɢɪɨɜɚɧɢɹ;  

- ɩɪɨɦɵɲɥɟɧɧɵɟ ɫɢɫɬɟɦɵ ɤɨɧɬɪɨɥɹ ɢ ɭɩɪɚɜɥɟɧɢɹ; 

- ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ ɢ ɨɬɥɚɞɤɚ ɜɫɬɪɚɢɜɚɟɦɵɯ ɫɢɫɬɟɦ. 

Ⱥɩɩɚɪɚɬɧɵɟ ɫɪɟɞɫɬɜɚ ɨɬɥɚɞɤɢ ɩɪɨɜɟɞɟɧɢɹ ɢɫɩɵɬɚɧɢɹ ɋȻɂɋ ɩɪɨɜɨɞɹɬɫɹ ɫ 

ɩɨɦɨɳɶɸ ɨɬɥɚɞɨɱɧɵɣ ɩɥɚɬ. Ɉɞɧɚɤɨ ɩɪɨɜɟɞɟɧɢɟ ɬɚɤɢɯ ɢɫɩɵɬɚɧɢɣ ɨɱɟɧɶ 

ɡɚɬɪɚɬɧɵɟ ɢ ɢɦɟɸɬ ɪɚɞ ɩɪɨɛɥɟɦ ɩɪɢ ɫɨɡɞɚɧɢɢ ɩɪɨɬɨɬɢɩɨɜ:  

- ɩɥɚɬɭ ɧɟɨɛɯɨɞɢɦɨ ɤɨɧɫɬɪɭɢɪɨɜɚɬɶ ɢ ɢɡɝɨɬɚɜɥɢɜɚɬɶ, ɚ ɩɪɢ ɨɲɢɛɤɟ ɜ 

ɫɯɟɦɟ, ɜɨɡɦɨɠɧɨ, ɩɟɪɟɞɟɥɵɜɚɬɶ; 

- ɞɥɹ ɫɨɡɞɚɧɢɹ ɟɞɢɧɫɬɜɟɧɧɨɝɨ ɷɤɡɟɦɩɥɹɪɚ ɦɚɤɟɬɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ ɱɚɫɬɨ 

ɩɟɱɚɬɧɭɸ ɩɥɚɬɭ ɞɟɥɚɬɶ ɧɟɜɵɝɨɞɧɨ; 

- ɟɫɥɢ ɫɯɟɦɵ ɧɚ ɚɧɚɥɨɝɨɜɵɯ ɷɥɟɦɟɧɬɚɯ ɢ ɦɢɤɪɨɫɯɟɦɚɯ ɧɢɡɤɨɣ ɫɬɟɩɟɧɢ 

ɢɧɬɟɝɪɚɰɢɢ ɦɨɠɧɨ ɛɵɥɨ ɞɟɥɚɬɶ ɧɚɜɟɫɧɵɦ ɦɨɧɬɚɠɨɦ, ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɧɵɟ 

ɭɫɬɪɨɣɫɬɜɚ ɜɵɩɨɥɧɹɬɶ ɬɚɤɢɦ ɨɛɪɚɡɨɦ ɫɥɨɠɧɨ. 

ɉɪɢ ɚɩɩɚɪɚɬɧɨɦ ɢɫɩɵɬɚɧɢɢ ɧɟɦɚɥɨɜɚɠɧɭɸ ɪɨɥɶ ɢɦɟɸɬ ɦɨɞɭɥɶɧɵɟ 

ɢɡɦɟɪɢɬɟɥɶɧɵɟ ɫɢɫɬɟɦɵ. ɇɚɢɛɨɥɟɟ ɩɨɩɭɥɹɪɧɨɣ ɹɜɥɹɟɬɫɹ ɦɨɞɭɥɶɧɚɹ ɩɥɚɬɮɨɪɦɚ 

PXI, ɹɜɥɹɸɳɚɹɫɹ ɩɪɨɦɵɲɥɟɧɧɵɦ ɫɬɚɧɞɚɪɬɨɦ, ɨɫɧɨɜɚɧɧɵɦ ɧɚ ɤɨɦɩɶɸɬɟɪɧɨɣ 

ɲɢɧɟ PCI. ɉɥɚɬɮɨɪɦɚ PXI ɢɫɩɨɥɶɡɭɟɬ ɷɥɟɤɬɪɢɱɟɫɤɢɟ ɩɚɪɚɦɟɬɪɵ, ɨɩɪɟɞɟɥɟɧɧɵɟ 

ɜ ɲɢɪɨɤɨ ɩɪɢɦɟɧɹɟɦɨɦ ɫɬɚɧɞɚɪɬɟ Peripheral Component Interconnect (PCI). Ɉɧ 

ɬɚɤɠɟ ɢɫɩɨɥɶɡɭɟɬ ɮɨɪɦ ɮɚɤɬɨɪ CompactPCI, ɤɨɬɨɪɵɣ ɨɛɴɟɞɢɧɹɟɬ ɷɥɟɤɬɪɢɱɟɫɤɭɸ 

ɫɩɟɰɢɮɢɤɚɰɢɸ PCI ɫ ɩɪɨɱɧɵɦ ɤɨɧɫɬɪɭɤɬɢɜɧɵɦ ɢɫɩɨɥɧɟɧɢɟɦ Eurocard ɢ 

ɜɵɫɨɤɨɩɪɨɢɡɜɨɞɢɬɟɥɶɧɵɦɢ ɪɚɡɴɟɦɚɦɢ. ɗɬɨ ɤɨɦɛɢɧɚɰɢɹ ɩɨɡɜɨɥɹɟɬ CompactPCI 

ɢ PXI ɫɢɫɬɟɦɚɦ ɢɦɟɬɶ ɞɨ ɫɟɦɢ ɩɟɪɢɮɟɪɢɣɧɵɯ ɫɥɨɬɨɜ ɜɦɟɫɬɨ ɱɟɬɵɪɟɯ ɤɚɤ ɭ 

ɩɟɪɫɨɧɚɥɶɧɵɯ PCI ɫɢɫɬɟɦ. ɋɢɫɬɟɦɵ ɫ ɛɨɥɶɲɢɦ ɤɨɥɢɱɟɫɬɜɨɦ ɫɥɨɬɨɜ ɦɨɝɭɬ ɛɵɬɶ 

ɩɨɫɬɪɨɟɧɵ ɡɚ ɫɱɟɬ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɧɟɫɤɨɥɶɤɢɯ ɲɢɧ ɜɦɟɫɬɟ ɫ ɦɨɫɬɚɦɢ PCI-PCI. 

ɇɚɩɪɢɦɟɪ, ɞɥɹ ɫɨɡɞɚɧɢɹ 13 ɫɥɨɬɨɜɨɣ PXI ɫɢɫɬɟɦɵ ɬɪɟɛɭɟɬɫɹ ɨɞɢɧ PCI-PCI ɦɨɫɬ. 

Ⱦɥɹ ɫɨɡɞɚɧɢɹ ɜɵɫɨɤɨɩɪɨɢɡɜɨɞɢɬɟɥɶɧɵɯ ɤɨɧɬɪɨɥɶɧɨ-ɢɡɦɟɪɢɬɟɥɶɧɵɯ ɩɪɢɛɨɪɨɜ, 



22 

ɫɩɟɰɢɮɢɤɚɰɢɹ PXI ɜɤɥɸɱɚɟɬ ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ ɷɥɟɤɬɪɢɱɟɫɤɢɟ ɩɚɪɚɦɟɬɪɵ, 

ɨɛɟɫɩɟɱɢɜɚɹ ɫɢɧɯɪɨɧɢɡɚɰɢɸ ɢ ɡɚɩɭɫɤ. PXI ɬɚɤɠɟ ɩɪɟɞɥɚɝɚɟɬ ɞɜɚ ɫɩɨɫɨɛɚ 

ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɫ ɩɪɨɞɭɤɬɚɦɢ CompactPCI [12]. 

ɇɚɫɬɨɥɶɧɵɣ ɤɨɦɩɶɸɬɟɪ PCI ɜɵɩɨɥɧɟɧɧɵɣ ɜ ɩɪɨɱɧɨɦ ɮɨɪɦ-ɮɚɤɬɨɪɟ PXI 

ɫɢɫɬɟɦ, ɦɨɠɟɬ ɢɫɩɨɥɶɡɨɜɚɬɶ ɭɠɟ ɫɭɳɟɫɬɜɭɸɳɟɟ ɩɪɨɝɪɚɦɦɧɨɟ ɨɛɟɫɩɟɱɟɧɢɟ. 

ɉɨɥɶɡɨɜɚɬɟɥɢ ɧɚɫɬɨɥɶɧɵɯ ɩɟɪɫɨɧɚɥɶɧɵɯ ɤɨɦɩɶɸɬɟɪɨɜ ɢɦɟɸɬ ɞɨɫɬɭɩ ɤ ɪɚɡɧɵɦ 

ɭɪɨɜɧɹɦ ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ, ɨɬ ɨɩɟɪɚɰɢɨɧɧɨɣ ɫɢɫɬɟɦɵ ɢ 

ɧɢɡɤɨɭɪɨɜɧɟɜɵɯ ɞɪɚɣɜɟɪɨɜ ɭɫɬɪɨɣɫɬɜ ɞɨ ɜɵɫɨɤɨɭɪɨɜɧɟɜɵɯ ɞɪɚɣɜɟɪɨɜ ɢ API. ȼɫɟ 

ɭɪɨɜɧɢ ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ ɦɨɝɭɬ ɛɵɬɶ ɢɫɩɨɥɶɡɨɜɚɧɵ ɜ PXI ɫɢɫɬɟɦɚɯ. 

PXI Systems Alliance ɩɨɞɞɟɪɠɢɜɚɟɬ ɨɬɞɟɥɶɧɭɸ ɫɩɟɰɢɮɢɤɚɰɢɸ ɩɪɨɝɪɚɦɦɧɨɝɨ 

ɨɛɟɫɩɟɱɟɧɢɹ ɞɥɹ PXI ɦɨɞɭɥɟɣ, ɲɚɫɫɢ ɢ ɫɢɫɬɟɦɵ. Ɉɛɥɚɞɚɹ ɨɬɞɟɥɶɧɨɣ 

ɫɩɟɰɢɮɢɤɚɰɢɟɣ ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ, PXI System Alliance ɦɨɠɟɬ ɛɨɥɟɟ 

ɛɵɫɬɪɨ ɜɧɟɞɪɹɬɶ ɩɨɫɥɟɞɧɢɟ ɨɩɟɪɚɰɢɨɧɧɵɟ ɫɢɫɬɟɦɵ ɢ ɫɬɚɧɞɚɪɬɵ ɩɪɨɝɪɚɦɦɧɨɝɨ 

ɨɛɟɫɩɟɱɟɧɢɹ. PXI ɦɨɞɭɥɢ, ɲɚɫɫɢ ɢ ɫɢɫɬɟɦɵ, ɪɚɡɪɚɛɨɬɚɧɧɵɟ ɱɬɨɛɵ ɭɞɨɜɥɟɬɜɨɪɹɬɶ 

ɫɩɟɰɢɮɢɤɚɰɢɢ ɞɥɹ ɨɛɨɪɭɞɨɜɚɧɢɹ PXI Hardware ɞɨɥɠɧɵ ɬɚɤɠɟ ɭɞɨɜɥɟɬɜɨɪɹɬɶ 

ɫɩɟɰɢɮɢɤɚɰɢɢ ɞɥɹ ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ PXI Software. 

PCI eXtensions for Instrumentation (PXI) – ɦɨɞɭɥɶɧɚɹ ɩɥɚɬɮɨɪɦɚ, 

ɩɪɟɞɧɚɡɧɚɱɟɧɧɚɹ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɦɧɨɝɨɮɭɧɤɰɢɨɧɚɥɶɧɵɯ ɤɨɧɬɪɨɥɶɧɨ-

ɢɡɦɟɪɢɬɟɥɶɧɵɯ ɫɢɫɬɟɦ, ɢɫɩɵɬɚɬɟɥɶɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɞɥɹ ɬɟɫɬɢɪɨɜɚɧɢɹ 

ɷɥɟɤɬɪɨɧɢɤɢ, ɫɢɫɬɟɦ ɚɜɬɨɦɚɬɢɡɚɰɢɢ, ɦɨɞɭɥɶɧɵɯ ɥɚɛɨɪɚɬɨɪɧɵɯ ɩɪɢɛɨɪɨɜ ɢ ɬ. ɞ. 

ɋɬɚɧɞɚɪɬ PXI ɩɨɡɜɨɥɹɟɬ ɪɟɲɚɬɶ ɡɚɞɚɱɭ ɩɨɫɬɨɹɧɧɨɝɨ ɭɜɟɥɢɱɟɧɢɹ 

ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ, ɮɭɧɤɰɢɨɧɚɥɶɧɨɫɬɢ ɢ ɧɚɞɟɠɧɨɫɬɢ ɤɨɧɬɪɨɥɶɧɨ-

ɢɡɦɟɪɢɬɟɥɶɧɨɣ ɚɩɩɚɪɚɬɭɪɵ. Ⱦɚɧɧɚɹ ɩɥɚɬɮɨɪɦɚ ɩɨɡɜɨɥɹɟɬ ɥɟɝɤɨ ɭɫɬɚɧɚɜɥɢɜɚɬɶ, 

ɡɚɦɟɧɹɬɶ ɢ ɢɫɩɨɥɶɡɨɜɚɬɶ ɪɚɡɧɵɟ ɢɡɦɟɪɢɬɟɥɶɧɵɟ ɭɫɬɪɨɣɫɬɜɚ ɜɦɟɫɬɟ ɜ ɟɞɢɧɨɦ 

ɤɨɦɩɚɤɬɧɨɦ ɢɫɩɨɥɧɟɧɢɢ. 

ɉɪɟɢɦɭɳɟɫɬɜɚ ɩɥɚɬɮɨɪɦɵ: 

- ɨɬɤɪɵɬɚɹ ɦɨɞɭɥɶɧɚɹ ɚɪɯɢɬɟɤɬɭɪɚ; 

- ɜɨɡɦɨɠɧɨɫɬɶ ɫɢɧɯɪɨɧɢɡɚɰɢɢ ɦɨɞɭɥɟɣ ɢ ɨɬɞɟɥɶɧɵɯ ɲɚɫɫɢ; 

- ɛɨɥɟɟ 1500 ɢɡɦɟɪɢɬɟɥɶɧɵɯ ɦɨɞɭɥɟɣ (ɨɬ ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ ɞɨ 6,6 ȽȽɰ); 

- ɫɬɚɧɞɚɪɬɧɵɟ ɤɨɦɩɶɸɬɟɪɧɵɟ ɬɟɯɧɨɥɨɝɢɢ ɢ ɢɧɬɟɪɮɟɣɫɵ ɜɜɨɞɚ/ɜɵɜɨɞɚ; 
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- ɩɪɨɩɭɫɤɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɢɡɦɟɪɢɬɟɥɶɧɵɯ ɫɥɨɬɨɜ ɞɨ 2 ȽȻ/c, ɫɥɨɬɚ 

ɤɨɧɬɪɨɥɥɟɪɚ – ɞɨ 6 ȽȻ/ɫ (PXI Express) 

- ɫɨɜɦɟɫɬɢɦɨɫɬɶ PXI Express ɢ PXI ɨɛɨɪɭɞɨɜɚɧɢɹ; 

- ɪɚɡɪɚɛɨɬɤɚ ɞɟɬɟɪɦɢɧɢɪɨɜɚɧɧɵɯ ɩɪɢɥɨɠɟɧɢɣ ɩɨɞ ɨɛɪɚɛɨɬɤɭ ɞɚɧɧɵɯ ɜ 

ɪɟɠɢɦɟ ɪɟɚɥɶɧɨɝɨ ɜɪɟɦɟɧɢ. 
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3 Ⱦɨɤɭɦɟɧɬɚɥɶɧɨɟ ɨɛɟɫɩɟɱɟɧɢɟ ɰɢɤɥɚ ɩɪɨɟɤɬɢɪɨɜɚɧɢя ɋȻɂɋ 

 

3.1 ɇɟɨɛɯɨɞɢɦɨɫɬɶ ɞɨɤɭɦɟɧɬɢɪɨɜɚɧɢя ɩɪɢ ɩɪɨɟɤɬɧɨɣ ɞɟяɬɟɥɶɧɨɫɬɢ. 

Ɉɩɪɟɞɟɥɟɧɢɟ ɷɥɟɤɬɪɨɧɧɨɝɨ ɞɨɤɭɦɟɧɬɚ 

 

Ɉɞɧɢɦ ɢɡ ɧɚɢɛɨɥɟɟ ɛɨɥɟɡɧɟɧɧɵɯ ɜɨɩɪɨɫɨɜ ɩɪɢ ɪɚɡɪɚɛɨɬɤɟ ɤɨɦɩɥɟɤɫɧɵɯ 

ɩɪɨɝɪɚɦɦɧɨ-ɚɩɩɚɪɚɬɧɵɯ ɪɟɲɟɧɢɣ ɹɜɥɹɟɬɫɹ ɩɪɨɰɟɫɫ ɭɤɨɦɩɥɟɤɬɨɜɚɧɢɹ 

ɞɨɤɭɦɟɧɬɚɦɢ ɫɚɦɨɣ ɪɚɡɪɚɛɨɬɤɢ. ɉɪɢ ɷɬɨɦ ɫɥɟɞɭɟɬ ɭɱɢɬɵɜɚɬɶ, ɱɬɨ ɞɨɤɭɦɟɧɬɚɰɢɹ 

ɞɨɥɠɧɚ ɪɚɡɪɚɛɚɬɵɜɚɬɶɫɹ ɫ ɰɟɥɶɸ ɞɚɥɶɧɟɣɲɟɣ ɩɟɪɟɞɚɱɢ ɢɡɞɟɥɢɹ ɢɥɢ 

ɫɨɡɞɚɜɚɟɦɨɝɨ ɪɟɲɟɧɢɹ ɜ ɩɪɨɢɡɜɨɞɫɬɜɨ ɢɥɢ ɩɨɞɞɟɪɠɤɭ ɟɝɨ ɷɤɫɩɥɭɚɬɚɰɢɢ, ɧɚ 

ɞɨɪɚɛɨɬɤɭ ɢɥɢ ɤɨɪɪɟɤɬɢɪɨɜɤɭ ɞɪɭɝɢɦ ɤɨɥɥɟɤɬɢɜɨɦ ɪɚɡɪɚɛɨɬɱɢɤɨɜ ɢ ɬ. ɩ. ɉɪɢ 

ɷɬɨɦ ɫɥɟɞɭɟɬ ɫɨɡɞɚɜɚɬɶ ɞɨɫɬɚɬɨɱɧɵɣ ɤɨɦɩɥɟɤɬ ɞɨɤɭɦɟɧɬɨɜ, ɜ ɨɬɥɢɱɢɟ ɨɬ ɲɢɪɨɤɨ 

ɩɪɢɦɟɧɹɟɦɨɣ ɩɪɚɤɬɢɤɢ ɫɨɡɞɚɧɢɹ ɢ ɩɨɫɥɟɞɭɸɳɟɝɨ ɯɪɚɧɟɧɢɹ (ɜ ɤɪɚɣɧɟɦ ɜɚɪɢɚɧɬɟ 

– ɩɨɫɬɨɹɧɧɨɣ ɤɨɪɪɟɤɬɢɪɨɜɤɟ) ɬɟɯɧɢɱɟɫɤɨɝɨ ɡɚɞɚɧɢɹ, ɡɚɱɚɫɬɭɸ ɧɟ ɨɬɪɚɠɚɸɳɟɝɨ 

ɞɚɠɟ ɪɟɚɥɢɡɨɜɚɧɧɵɯ ɮɭɧɤɰɢɨɧɚɥɶɧɵɯ ɬɪɟɛɨɜɚɧɢɣ ɤ ɪɟɲɟɧɢɸ.  

Ⱦɨɤɭɦɟɧɬɢɪɨɜɚɧɢɟ ɩɪɨɟɤɬɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ ɩɨɡɜɨɥɹɟɬ ɨɛɟɫɩɟɱɢɬɶ 

ɫɥɟɞɭɸɳɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɞɥɹ ɞɟɹɬɟɥɶɧɨɫɬɢ ɩɪɨɟɤɬɧɨɣ ɤɨɦɚɧɞɵ: 

1) Ɉɪɝɚɧɢɡɚɰɢɹ ɟɞɢɧɨɝɨ ɩɪɨɟɤɬɧɨɝɨ ɩɪɨɫɬɪɚɧɫɬɜɚ, ɩɪɢ ɤɨɬɨɪɨɦ ɥɸɛɨɣ 

ɭɱɚɫɬɧɢɤ ɩɪɨɟɤɬɚ ɜ ɥɸɛɨɣ ɦɨɦɟɧɬ ɜɪɟɦɟɧɢ ɦɨɠɟɬ ɩɨɥɭɱɢɬɶ ɧɟɨɛɯɨɞɢɦɭɸ 

ɢɧɮɨɪɦɚɰɢɸ ɤɚɤ ɩɨ ɤɨɧɤɪɟɬɧɨɣ ɡɚɞɚɱɟ, ɬɚɤ ɢ ɩɨ ɧɚɩɪɚɜɥɟɧɢɸ ɪɚɛɨɬɵ ɜ ɰɟɥɨɦ. 

2) Ʉɨɦɚɧɞɚ ɩɪɨɟɤɬɚ ɝɨɜɨɪɢɬ ɧɚ ɟɞɢɧɨɦ ɹɡɵɤɟ, ɱɬɨ ɩɨɡɜɨɥɹɟɬ ɨɛɥɟɝɱɢɬɶ 

ɜɟɪɢɮɢɤɚɰɢɸ ɢ ɬɟɫɬɢɪɨɜɚɧɢɟ ɨɛɪɚɡɰɨɜ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɫɢɫɬɟɦɵ ɢɥɢ ɪɟɲɟɧɢɹ, 

ɩɪɨɜɟɫɬɢ ɧɚɞɥɟɠɚɳɢɟ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɟ ɢɫɫɥɟɞɨɜɚɧɢɹ ɢ ɬ. ɞ. 

3) Ⱦɨɤɭɦɟɧɬɢɪɨɜɚɧɢɟ ɩɨɡɜɨɥɹɟɬ ɱɟɬɤɨ ɪɚɡɝɪɚɧɢɱɢɬɶ ɡɨɧɵ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɢ 

ɦɟɠɞɭ ɭɱɚɫɬɧɢɤɚɦɢ ɩɪɨɟɤɬɚ. 

4) ɋɢɫɬɟɦɧɚɹ ɨɪɝɚɧɢɡɚɰɢɹ ɩɪɨɜɟɪɤɢ ɩɪɨɟɤɬɚ ɧɚ ɩɨɥɧɨɬɭ ɢ 

ɧɟɩɪɨɬɢɜɨɪɟɱɢɜɨɫɬɶ, ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɨɩɪɟɞɟɥɟɧɧɵɦɢ ɮɭɧɤɰɢɨɧɚɥɶɧɵɦɢ 

ɬɪɟɛɨɜɚɧɢɹɦɢ, ɪɟɡɭɥɶɬɚɬɚɦɢ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɢ ɢɫɫɥɟɞɨɜɚɧɢɣ. 

Ɉɩɪɟɞɟɥɢɦ ɪɹɞ ɛɚɡɨɜɵɯ ɩɪɚɜɢɥ ɞɥɹ ɪɚɡɪɚɛɨɬɤɢ ɫɢɫɬɟɦɵ ɢɧɮɨɪɦɚɰɢɨɧɧɨɣ 

ɩɨɞɞɟɪɠɤɢ ɩɪɨɰɟɫɫɚ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɷɥɟɤɬɪɨɧɧɵɯ ɢɡɞɟɥɢɣ/ɚɩɩɚɪɚɬɭɪɵ: 
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1) Ⱦɨɤɭɦɟɧɬɚɰɢɹ ɧɟ ɞɨɥɠɧɚ ɛɵɬɶ ɢɡɛɵɬɨɱɧɨɣ ɢ ɨɛɴɟɦɧɨɣ. 

Ɋɚɡɪɚɛɚɬɵɜɚɟɦɵɟ ɢ ɯɪɚɧɢɦɵɟ ɞɨɤɭɦɟɧɬɵ ɞɨɥɠɧɵ ɢɦɟɬɶ ɹɜɧɨɟ ɧɚɡɧɚɱɟɧɢɟ ɢ 

ɩɪɢɜɹɡɤɭ ɤ ɨɬɞɟɥɶɧɵɦ ɷɬɚɩɚɦ ɠɢɡɧɟɧɧɨɝɨ ɰɢɤɥɚ ɢɡɞɟɥɢɹ. 

2) ɋɯɟɦɚ ɞɨɤɭɦɟɧɬɢɪɨɜɚɧɢɹ ɩɪɨɟɤɬɚ ɞɨɥɠɧɚ ɛɵɬɶ ɜɡɚɢɦɨɭɜɹɡɚɧɧɨɣ ɢ 

ɨɛɥɚɞɚɬɶ ɥɨɝɢɤɨɣ. Ⱦɨɤɭɦɟɧɬɵ ɞɨɥɠɧɵ ɛɵɬɶ ɫɜɹɡɚɧɵ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦɢ 

ɫɫɵɥɤɚɦɢ ɫ ɞɪɭɝɢɦɢ ɫɦɟɠɧɵɦɢ ɞɨɤɭɦɟɧɬɚɦɢ. 

3) Ɉɰɟɧɤɚ ɬɪɭɞɨɡɚɬɪɚɬ ɞɨɥɠɧɚ ɩɪɨɢɡɜɨɞɢɬɶɫɹ ɬɨɥɶɤɨ ɧɚ ɨɫɧɨɜɚɧɢɢ 

ɨɩɢɫɚɧɧɵɯ ɷɥɟɦɟɧɬɚɪɧɵɯ ɡɚɞɚɱ, ɜɤɥɸɱɟɧɧɵɯ ɜ ɰɢɤɥ ɪɚɡɪɚɛɨɬɤɢ ɢɡɞɟɥɢɹ. Ɍɚɤɢɦ 

ɫɩɨɫɨɛɨɦ ɜɨɡɦɨɠɧɨ ɞɚɬɶ ɬɨɱɧɭɸ ɚɝɪɟɝɢɪɨɜɚɧɧɭɸ ɨɰɟɧɤɭ ɬɪɭɞɨɟɦɤɨɫɬɢ 

ɨɬɞɟɥɶɧɵɯ ɷɬɚɩɨɜ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɢɥɢ ɜɫɟɝɨ ɩɪɨɰɟɫɫɚ ɪɚɡɪɚɛɨɬɤɢ ɢɡɞɟɥɢɹ. 

4) ɇɟɨɛɯɨɞɢɦɨ ɮɨɪɦɢɪɨɜɚɬɶ ɫɩɢɫɤɢ ɨɩɨɜɟɳɟɧɢɹ ɡɚɢɧɬɟɪɟɫɨɜɚɧɧɵɯ 

ɭɱɚɫɬɧɢɤɨɜ. ɋɥɟɞɭɟɬ ɩɪɟɞɭɫɦɨɬɪɟɬɶ ɦɟɯɚɧɢɡɦɵ ɪɚɡɝɪɚɧɢɱɟɧɢɹ ɞɨɫɬɭɩɚ, 

ɨɩɨɜɟɳɟɧɢɹ ɡɚɢɧɬɟɪɟɫɨɜɚɧɧɵɯ ɥɢɰ ɨ ɫɪɨɤɚɯ ɢ/ɢɥɢ ɤɚɤɢɯ-ɥɢɛɨ ɢɡɦɟɧɟɧɢɹɯ ɜ 

ɫɨɫɬɨɹɧɢɢ ɩɪɨɟɤɬɚ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɨɩɪɟɞɟɥɟɧɧɵɦ ɭɪɨɜɧɟɦ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɢ ɩɨ 

ɪɨɥɟɜɨɣ ɫɬɪɭɤɬɭɪɟ ɩɪɨɟɤɬɚ. 

ɉɪɚɤɬɢɱɟɫɤɢ ɤɚɠɞɵɣ ɜɯɨɞ ɢɥɢ ɜɵɯɨɞ ɩɪɨɰɟɫɫɨɜ ɠɢɡɧɟɧɧɨɝɨ ɰɢɤɥɚ 

ɪɚɞɢɨɷɥɟɤɬɪɨɧɧɨɝɨ ɢɡɞɟɥɢɹ ɞɨɥɠɟɧ ɫɨɩɪɨɜɨɠɞɚɬɶɫɹ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦ 

ɞɨɤɭɦɟɧɬɨɦ. ɉɪɢ ɷɬɨɦ ɫɥɟɞɭɟɬ ɜɵɞɟɥɢɬɶ ɫɥɟɞɭɸɳɢɟ ɚɫɩɟɤɬɵ 

ɞɨɤɭɦɟɧɬɢɪɨɜɚɧɢɹ: 

1) ɂɧɮɨɪɦɚɰɢɨɧɧɚɹ ɮɭɧɤɰɢɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨɬɪɟɛɧɨɫɬɶɸ ɤɨɦɚɧɞɵ 

ɩɪɨɟɤɬɚ ɜ ɞɨɤɭɦɟɧɬɢɪɨɜɚɧɢɢ, ɯɪɚɧɟɧɢɢ, ɩɪɟɞɨɫɬɚɜɥɟɧɢɢ ɢ ɨɛɦɟɧɟ ɢɧɮɨɪɦɚɰɢɟɣ. 

Ʉɚɠɞɵɣ ɞɨɤɭɦɟɧɬ ɞɨɥɠɟɧ ɨɛɥɚɞɚɬɶ ɬɪɟɛɭɟɦɨɣ «ɢɧɮɨɪɦɚɰɢɨɧɧɨɣ ɟɦɤɨɫɬɶɸ», 

ɬ. ɟ. ɤɨɥɢɱɟɫɬɜɨɦ ɢ ɤɚɱɟɫɬɜɨɦ ɢɧɮɨɪɦɚɰɢɢ, ɚ ɬɚɤɠɟ ɩɨɥɧɨɬɨɣ, ɨɩɬɢɦɚɥɶɧɨɫɬɶɸ 

ɢ ɚɤɬɭɚɥɶɧɨɫɬɶɸ ɩɪɟɞɫɬɚɜɥɟɧɧɨɣ ɜ ɧɟɦ ɢɧɮɨɪɦɚɰɢɢ. 

2) ɍɩɪɚɜɥɟɧɱɟɫɤɚɹ ɮɭɧɤɰɢɹ, ɩɪɢ ɤɨɬɨɪɨɣ ɩɪɨɟɤɬɧɵɣ ɞɨɤɭɦɟɧɬ ɜɵɫɬɭɩɚɟɬ 

ɤɚɤ ɫɪɟɞɫɬɜɨ ɭɩɪɚɜɥɟɧɢɹ ɞɟɹɬɟɥɶɧɨɫɬɶɸ, ɚ ɬɚɤɠɟ ɭɫɬɚɧɚɜɥɢɜɚɟɬ ɢɥɢ 

ɭɩɨɪɹɞɨɱɢɜɚɟɬ ɞɟɣɫɬɜɢɹ ɭɱɚɫɬɧɢɤɨɜ ɩɪɨɟɤɬɚ. 

3) ɉɪɚɜɨɜɚɹ ɮɭɧɤɰɢɹ, ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɤɨɬɨɪɨɣ ɞɨɤɭɦɟɧɬ ɹɜɥɹɟɬɫɹ 

ɩɢɫɶɦɟɧɧɵɦ ɞɨɤɚɡɚɬɟɥɶɫɬɜɨɦ ɢ ɢɫɬɨɱɧɢɤɨɦ ɩɪɚɜɚ, ɤɚɤ ɢ ɜ ɫɥɭɱɚɟ ɫ ɬɟɯɧɢɱɟɫɤɢɦ 
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ɡɚɞɚɧɢɟɦ, ɤɨɧɬɪɚɤɬɨɦ, ɞɨɝɨɜɨɪɨɦ ɢ ɩɪ. ɉɪɢ ɷɬɨɦ ɧɟɢɡɛɟɠɧɨ ɜɨɡɧɢɤɚɟɬ ɜɨɩɪɨɫ ɨ 

ɪɟɚɥɢɡɚɰɢɢ ɤɜɚɥɢɮɢɰɢɪɨɜɚɧɧɨɣ ɷɥɟɤɬɪɨɧɧɨɣ ɰɢɮɪɨɜɨɣ ɩɨɞɩɢɫɢ. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɞɨɤɭɦɟɧɬɢɪɨɜɚɧɢɟ ɢɧɮɨɪɦɚɰɢɢ ɢɝɪɚɟɬ ɡɧɚɱɢɬɟɥɶɧɭɸ ɪɨɥɶ 

ɜ ɨɪɝɚɧɢɡɚɰɢɢ ɥɸɛɨɣ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨ-ɯɨɡɹɣɫɬɜɟɧɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ. 

ɉɪɟɞɥɚɝɚɟɦɭɸ ɢɧɮɨɪɦɚɰɢɨɧɧɭɸ ɫɢɫɬɟɦɭ ɫɥɟɞɭɟɬ ɨɪɢɟɧɬɢɪɨɜɚɬɶ ɧɚ 

ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɷɥɟɤɬɪɨɧɧɵɯ ɤɨɧɫɬɪɭɤɬɨɪɫɤɢɯ ɞɨɤɭɦɟɧɬɨɨɛɨɪɨɬɚ. ȼ ɫɜɹɡɢ ɫ ɷɬɢɦ, 

ɪɚɫɫɦɨɬɪɢɦ ɪɟɝɥɚɦɟɧɬɢɪɭɸɳɢɟ ɞɨɤɭɦɟɧɬɵ, ɪɟɝɭɥɢɪɭɸɳɢɟ ɞɚɧɧɵɣ ɩɪɨɰɟɫɫ. 

Ⱦɥɹ ɜɫɟɯ ɷɥɟɤɬɪɨɧɧɵɯ ɞɨɤɭɦɟɧɬɨɦ ɪɚɡɪɚɛɨɬɚɧɵ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɫɬɚɧɞɚɪɬɵ. 

ɋɨɝɥɚɫɧɨ ȽɈɋɌ Ɋ ɂɋɈ 15489-1-2007 [10]: ɞɨɤɭɦɟɧɬ (record) – ɷɬɨ 

ɡɚɮɢɤɫɢɪɨɜɚɧɧɚɹ ɧɚ ɦɚɬɟɪɢɚɥɶɧɨɦ ɧɨɫɢɬɟɥɟ ɢɞɟɧɬɢɮɢɰɢɪɭɟɦɚɹ ɢɧɮɨɪɦɚɰɢɹ, 

ɫɨɡɞɚɧɧɚɹ, ɩɨɥɭɱɟɧɧɚɹ ɢ ɫɨɯɪɚɧɹɟɦɚɹ ɨɪɝɚɧɢɡɚɰɢɟɣ ɢɥɢ ɮɢɡɢɱɟɫɤɢɦ ɥɢɰɨɦ ɜ 

ɤɚɱɟɫɬɜɟ ɞɨɤɚɡɚɬɟɥɶɫɬɜɚ ɩɪɢ ɩɨɞɬɜɟɪɠɞɟɧɢɢ ɩɪɚɜɨɜɵɯ ɨɛɹɡɚɬɟɥɶɫɬɜ ɢɥɢ ɞɟɥɨɜɨɣ 

ɞɟɹɬɟɥɶɧɨɫɬɢ. 

ɗɥɟɤɬɪɨɧɧɵɣ ɞɨɤɭɦɟɧɬ ɞɨɥɠɟɧ ɫɨɞɟɪɠɚɬɶ ɢɥɢ ɩɨɫɬɨɹɧɧɨ ɛɵɬɶ ɫɜɹɡɚɧ ɫ 

ɦɟɬɚɞɚɧɧɵɦɢ, ɨɬɪɚɠɚɸɳɢɦɢ ɨɩɟɪɚɰɢɢ, ɫɨɜɟɪɲɚɟɦɵɟ ɫ ɞɨɤɭɦɟɧɬɨɦ ɜ ɩɪɨɰɟɫɫɟ 

ɞɟɥɨɜɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ. ɉɪɢ ɷɬɨɦ: 

- ɫɬɪɭɤɬɭɪɚ ɞɨɤɭɦɟɧɬɚ, ɟɝɨ ɮɨɪɦɚɬ ɢ ɜɡɚɢɦɨɫɜɹɡɢ ɦɟɠɞɭ ɫɨɫɬɚɜɥɹɸɳɢɦɢ 

ɞɨɤɭɦɟɧɬ ɷɥɟɦɟɧɬɚɦɢ ɞɨɥɠɧɵ ɨɫɬɚɜɚɬɶɫɹ ɧɟɢɡɦɟɧɧɵɦɢ, ɧɟ ɢɫɤɚɠɟɧɧɵɦɢ 

ɦɟɬɚɞɚɧɧɵɦɢ; 

- ɜ ɦɟɬɚɞɚɧɧɵɯ ɨ ɞɨɤɭɦɟɧɬɟ ɞɨɥɠɟɧ ɛɵɬɶ ɨɬɪɚɠɟɧ ɤɨɧɬɟɤɫɬ ɟɝɨ ɫɨɡɞɚɧɢɹ, 

ɩɨɥɭɱɟɧɢɹ ɢ ɢɫɩɨɥɶɡɨɜɚɧɢɹ (ɜ ɬɨɦ ɱɢɫɥɟ ɩɪɨɰɟɫɫ ɞɟɥɨɜɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ, ɱɚɫɬɶɸ 

ɤɨɬɨɪɨɝɨ ɹɜɥɹɟɬɫɹ ɞɚɧɧɚɹ ɨɩɟɪɚɰɢɹ, ɞɚɬɚ ɢ ɜɪɟɦɹ ɞɚɧɧɨɣ ɨɩɟɪɚɰɢɢ ɢ ɟɟ 

ɭɱɚɫɬɧɢɤɢ); 

- ɜ ɦɟɬɚɞɚɧɧɵɯ ɨ ɞɨɤɭɦɟɧɬɟ ɞɨɥɠɧɵ ɛɵɬɶ ɩɪɟɞɫɬɚɜɥɟɧɵ ɫɜɹɡɢ ɦɟɠɞɭ 

ɨɬɞɟɥɶɧɵɦɢ ɞɨɤɭɦɟɧɬɚɦɢ, ɫɨɫɬɚɜɥɹɸɳɢɦɢ ɜ ɫɨɜɨɤɭɩɧɨɫɬɢ ɟɞɢɧɵɣ ɤɨɦɩɥɟɤɫ 

ɞɨɤɭɦɟɧɬɨɜ. 

Ⱦɥɹ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɋȻɂɋ ɦɨɠɧɨ ɫɞɟɥɚɬɶ ɫɥɟɞɭɸɳɭɸ ɤɥɚɫɫɢɮɢɤɚɰɢɸ 

ɷɥɟɤɬɪɨɧɧɵɯ ɞɨɤɭɦɟɧɬɨɜ – ɮɚɣɥ ɰɢɮɪɨɜɨɣ ɦɨɞɟɥɢ, ɮɚɣɥ ɢɫɯɨɞɧɨɝɨ ɤɨɞɚ, ɮɚɣɥ 

ɨɬɱɟɬɚ, ɮɚɣɥ ɬɟɤɫɬɨɜɨɝɨ ɞɨɤɭɦɟɧɬɚ, ɮɚɣɥ ɩɪɨɟɤɬɧɨɝɨ ɷɥɟɤɬɪɨɧɧɨɝɨ ɞɨɤɭɦɟɧɬɚ. ȼ 

ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ȽɈɋɌ 2.051-2006 [11], ɷɥɟɤɬɪɨɧɧɵɣ ɤɨɧɫɬɪɭɤɬɨɪɫɤɢɣ ɞɨɤɭɦɟɧɬ 
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ɨɪɝɚɧɢɡɨɜɚɧ ɜ ɜɢɞɟ ɪɟɤɜɢɡɢɬɧɨɣ ɱɚɫɬɢ ɢ ɨɞɧɨɣ ɢɥɢ ɧɟɫɤɨɥɶɤɢɯ ɫɨɞɟɪɠɚɬɟɥɶɧɵɯ 

ɱɚɫɬɟɣ. Ɋɟɤɜɢɡɢɬɧɚɹ ɱɚɫɬɶ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɨɩɢɫɚɧɢɹ ɤɨɧɫɬɪɭɤɬɨɪɫɤɨɝɨ 

ɞɨɤɭɦɟɧɬɚ, ɚ ɫɨɞɟɪɠɚɬɟɥɶɧɚɹ ɱɚɫɬɶ – ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɟɦɭ ɮɚɣɥɵ. ɋɨɞɟɪɠɢɦɨɟ 

ɪɟɤɜɢɡɢɬɧɨɣ ɱɚɫɬɢ ɪɟɝɥɚɦɟɧɬɢɪɭɟɬɫɹ ȽɈɋɌ 2.051-2006 ɢ ȽɈɋɌ 2.104-2006. 

 

3.2 ɀɢɡɧɟɧɧɵɣ ɰɢɤɥ ɤɨɧɫɬɪɭɤɬɨɪɫɤɨɝɨ ɞɨɤɭɦɟɧɬɚ 

 

Ⱦɥɹ ɤɚɠɞɨɝɨ ɞɨɤɭɦɟɧɬɚ, ɮɨɪɦɢɪɭɟɦɨɝɨ ɧɚ ɷɬɚɩɟ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɋȻɂɋ 

ɋɧɄ, ɦɨɠɧɨ ɜɵɞɟɥɢɬɶ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ ɫɬɚɞɢɣ ɟɝɨ ɫɨɛɫɬɜɟɧɧɨɝɨ ɠɢɡɧɟɧɧɨɝɨ 

ɰɢɤɥɚ, ɱɬɨ ɨɬɪɚɠɚɟɬɫɹ ɜ ɫɜɨɣɫɬɜɚɯ ɞɨɤɭɦɟɧɬɚ ɜ PDM-ɫɢɫɬɟɦɟ ɤɚɤ «Ɍɟɤɭɳɢɣ 

ɫɬɚɬɭɫ» (ɬɚɛɥɢɰɚ 3). 

 

Ɍɚɛɥɢɰɚ 3 – ɋɬɚɞɢɢ ɠɢɡɧɟɧɧɨɝɨ ɰɢɤɥɚ ɷɥɟɦɟɧɬɨɜ ɜ ɬɟɪɦɢɧɚɯ PDM 

ɋɬɚɞɢɹ ɀɐ 
ɞɨɤɭɦɟɧɬɚ («Ɍɟɤɭɳɢɣ 

ɫɬɚɬɭɫ») 
Ɉɩɢɫɚɧɢɟ 

ɇɨɜɵɣ ɇɚ ɧɚɱɚɥɶɧɨɦ ɷɬɚɩɟ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ (ɩɪɢ ɫɨɡɞɚɧɢɢ) ɷɥɟɦɟɧɬ 
ɧɚɯɨɞɢɬɫɹ ɜ ɫɨɫɬɨɹɧɢɢ «ɇɨɜɵɣ» 

Ɋɚɡɪɚɛɨɬɤɚ ɉɨ ɷɥɟɦɟɧɬɭ ɡɚɩɭɳɟɧ ɩɪɨɰɟɫɫ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ 
Ƚɨɬɨɜ ɤ ɩɟɪɟɞɚɱɟ ɗɥɟɦɟɧɬ ɝɨɬɨɜ ɤ ɡɚɩɭɫɤɭ ɜ ɩɪɨɢɡɜɨɞɫɬɜɨ, ɥɢɛɨ ɤ ɩɟɪɟɯɨɞɭ ɧɚ 

ɫɥɟɞɭɸɳɢɣ ɷɬɚɩ ɠɢɡɧɟɧɧɨɝɨ ɰɢɤɥɚ 
ɇɟɚɤɬɢɜɧɵɣ ɗɥɟɦɟɧɬ ɧɟ ɧɚɯɨɞɢɬɫɹ ɜ ɫɬɚɞɢɢ ɪɚɡɪɚɛɨɬɤɢ ɢɥɢ ɢɡɝɨɬɨɜɥɟɧɢɹ 

(ɩɪɨɢɡɜɨɞɫɬɜɚ) 
 

ɇɚ ɧɚɱɚɥɶɧɨɦ ɷɬɚɩɟ ɫɜɨɟɝɨ ɀɐ ɞɨɤɭɦɟɧɬ ɫɨɡɞɚɟɬɫɹ ɜ PDM-ɫɢɫɬɟɦɟ ɜ 

ɫɨɫɬɨɹɧɢɢ «ɇɨɜɵɣ». Ʉɚɤ ɬɨɥɶɤɨ ɩɨ ɞɚɧɧɨɦɭ ɞɨɤɭɦɟɧɬɭ ɡɚɩɭɳɟɧɵ ɩɪɨɰɟɫɫɵ 

ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ, ɨɧ ɩɟɪɟɯɨɞɢɬ ɜ ɫɨɫɬɨɹɧɢɟ «ȼ ɪɚɡɪɚɛɨɬɤɟ». Ⱦɨɤɭɦɟɧɬ ɫɱɢɬɚɟɬɫɹ 

ɝɨɬɨɜɵɦ ɤ ɩɟɪɟɞɚɱɟ ɜ ɫɥɭɱɚɟ ɡɚɜɟɪɲɟɧɢɹ ɜɫɟɯ ɫɜɹɡɚɧɧɵɯ ɫ ɧɢɦ ɩɪɨɰɟɫɫɨɜ 

ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɢ ɝɨɬɨɜɧɨɫɬɢ ɞɨɤɭɦɟɧɬɚ ɥɢɛɨ ɤ ɩɟɪɟɞɚɱɟ ɧɚ ɫɥɟɞɭɸɳɢɣ ɷɬɚɩ 

ɠɢɡɧɟɧɧɨɝɨ ɰɢɤɥɚ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ, ɥɢɛɨ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɨ. 

ȿɫɥɢ ɞɨɤɭɦɟɧɬ ɧɟ ɧɚɯɨɞɢɬɫɹ ɜ ɫɬɚɞɢɢ ɪɚɡɪɚɛɨɬɤɢ ɢɥɢ ɢɡɝɨɬɨɜɥɟɧɢɹ ɢ ɧɟ ɹɜɥɹɟɬɫɹ 

«ɇɨɜɵɦ», ɬɨ ɫɨɫɬɨɹɧɢɟ ɟɝɨ ɀɐ ɦɟɧɹɟɬɫɹ ɧɚ «ɇɟɚɤɬɢɜɧɵɣ». 
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3.3 Ⱦɨɤɭɦɟɧɬɢɪɨɜɚɧɢɟ ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢя ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 

ɨɬɟɱɟɫɬɜɟɧɧɵɦɢ ɫɬɚɧɞɚɪɬɚɦɢ 

 

Ɉɩɢɫɚɧɢɟ ɥɸɛɨɣ ɫɨɜɪɟɦɟɧɧɨɣ ɢɧɮɨɪɦɚɰɢɨɧɧɨɣ ɫɢɫɬɟɦɵ ɦɨɠɧɨ ɫɜɟɬɢ ɤ 

ɩɪɨɝɪɚɦɦɧɨɦɭ ɤɨɞɭ ɧɚ ɹɡɵɤɚɯ ɨɩɢɫɚɧɢɹ ɚɩɩɚɪɚɬɭɪɵ. ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɢ 

ɞɨɤɭɦɟɧɬɚɰɢɹ ɞɨɥɠɧɚ ɛɵɬɶ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ. ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɨɬɟɱɟɫɬɜɟɧɧɵɦɢ 

ɬɪɟɛɨɜɚɧɢɹɦɢ ȿɞɢɧɨɣ ɫɢɫɬɟɦɵ ɩɪɨɝɪɚɦɦɧɨɣ ɞɨɤɭɦɟɧɬɚɰɢɢ, ɧɚ ɩɪɨɝɪɚɦɦɧɵɣ 

ɩɪɨɞɭɤɬ ɦɨɝɭɬ ɨɮɨɪɦɥɹɬɶɫɹ ɬɪɢ ɨɫɧɨɜɧɵɯ ɞɨɤɭɦɟɧɬɚ [2]: 

- ɨɩɢɫɚɧɢɟ ɩɪɨɝɪɚɦɦɧɨɝɨ ɩɪɨɞɭɤɬɚ; 

- ɨɩɢɫɚɧɢɟ ɩɪɢɦɟɧɟɧɢɹ ɩɪɨɝɪɚɦɦɧɨɝɨ ɩɪɨɞɭɤɬɚ; 

- ɬɟɤɫɬ ɢɫɯɨɞɧɨɝɨ ɤɨɞɚ ɩɪɨɝɪɚɦɦɵ. 

ȼ ɞɨɤɭɦɟɧɬɟ «ɨɩɢɫɚɧɢɟ ɩɪɢɦɟɧɟɧɢɹ ɩɪɨɝɪɚɦɦɧɨɝɨ ɩɪɨɞɭɤɬɚ» 

ɨɩɢɫɵɜɚɸɬɫɹ ɨɫɧɨɜɧɵɟ ɧɚɡɧɚɱɟɧɢɹ, ɜɨɡɦɨɠɧɨɫɬɢ, ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɢ 

ɨɝɪɚɧɢɱɟɧɢɹ ɩɪɨɝɪɚɦɦɵ. Ⱥ ɬɚɤɠɟ ɜɯɨɞɧɵɟ ɢ ɜɵɯɨɞɧɵɟ ɞɚɧɧɵɟ ɢ ɭɫɥɨɜɢɹ 

ɩɪɢɦɟɧɟɧɢɹ. Ⱦɨɤɭɦɟɧɬ «Ɉɩɢɫɚɧɢɟ ɩɪɨɝɪɚɦɦɧɨɝɨ ɩɪɨɞɭɤɬɚ» ɫɥɭɠɢɬ ɞɥɹ 

ɨɩɢɫɚɧɢɹ ɮɭɧɤɰɢɨɧɚɥɶɧɨɝɨ ɨɩɢɫɚɧɢɹ ɫɢɫɬɟɦɵ, ɨɩɢɫɚɧɢɹ ɥɨɝɢɱɟɫɤɨɣ ɫɬɪɭɤɬɭɪɵ, 

ɨɩɢɫɚɧɢɹ ɚɥɝɨɪɢɬɦɨɜ, ɨɩɢɫɚɧɢɹ ɢɫɩɨɥɶɡɭɟɦɵɯ ɬɟɯɧɢɱɟɫɤɢɯ ɫɪɟɞɫɬɜ ɢ ɬ. ɞ. 

Ⱦɨɤɭɦɟɧɬ «ɬɟɤɫɬ ɢɫɯɨɞɧɨɝɨ ɤɨɞɚ ɩɪɨɝɪɚɦɦɵ» ɫɨɞɟɪɠɢɬ ɬɨɥɶɤɨ ɩɪɨɝɪɚɦɦɧɵɣ 

ɤɨɞ. 

 

3.4 Ⱦɨɤɭɦɟɧɬɢɪɨɜɚɧɢɟ ɤɨɦɩɨɧɟɧɬɨɜ ɫɢɫɬɟɦ ɧɚ ɤɪɢɫɬɚɥɥɟ                          ɢ 

ɫɥɨɠɧɨ-ɮɭɧɤɰɢɨɧɚɥɶɧɵɯ ɛɥɨɤɨɜ 

 

ɋɬɚɧɞɚɪɬɵ ɹɜɥɹɸɬɫɹ ɨɫɧɨɜɨɣ ɞɥɹ ɪɚɡɜɢɬɢɹ ɦɟɬɨɞɨɥɨɝɢɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ 

ɋɧɄ, ɨɩɪɟɞɟɥɹɹ ɫɜɹɡɶ ɋɎ-ɛɥɨɤɨɜ ɦɟɠɞɭ ɫɨɛɨɣ ɢ ɫɨɜɦɟɫɬɧɨɟ ɢɫɩɨɥɶɡɨɜɚɧɢɟ 

ɢɧɫɬɪɭɦɟɧɬɨɜ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ. ȼɚɠɧɵɦ ɫɪɟɞɫɬɜɨɦ ɞɚɥɶɧɟɣɲɟɝɨ ɪɚɡɜɢɬɢɹ 

ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɝɨ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɋɧɄ, ɢɯ ɢɡɝɨɬɨɜɥɟɧɢɹ ɢ ɪɟɚɥɢɡɚɰɢɢ 

ɹɜɥɹɟɬɫɹ ɪɚɡɜɢɬɢɟ ɫɭɳɟɫɬɜɭɸɳɢɯ ɢ ɪɚɡɪɚɛɨɬɤɚ ɧɨɜɵɯ ɫɬɚɧɞɚɪɬɨɜ ɜ ɨɛɥɚɫɬɢ 

ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɋɎ ɛɥɨɤɨɜ ɢ ɋɧɄ. 
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ɋɬɚɧɞɚɪɬɵ ɭɦɟɧɶɲɚɸɬ ɡɚɬɪɚɬɵ, ɧɟɨɛɯɨɞɢɦɵɟ ɞɥɹ ɫɨɡɞɚɧɢɹ 

ɢɧɬɟɝɪɚɰɢɨɧɧɵɯ ɢɧɫɬɪɭɦɟɧɬɨɜ, ɢ, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɜɪɟɦɹ, ɧɟɨɛɯɨɞɢɦɨɟ 

ɤɨɧɟɱɧɨɦɭ ɩɪɨɞɭɤɬɭ ɋɧɄ ɞɥɹ ɜɵɯɨɞɚ ɧɚ ɪɵɧɨɤ. 

ɉɟɪɜɨɨɱɟɪɟɞɧɵɦɢ ɡɚɞɚɱɚɦɢ ɧɨɪɦɚɬɢɜɧɨɣ ɞɨɤɭɦɟɧɬɚɰɢɢ ɞɥɹ ɋɧɄ ɢ ɋɎ 

ɛɥɨɤɨɜ ɜ ɹɜɥɹɸɬɫɹ: 

- ɨɩɪɨɫɵ ɟɞɢɧɨɣ ɬɟɪɦɢɧɨɥɨɝɢɢ; 

- ɨɩɪɟɞɟɥɟɧɢɟ ɬɪɟɛɨɜɚɧɢɣ ɤ ɪɚɡɪɚɛɨɬɤɟ ɋɧɄ ɢ ɋɎ ɛɥɨɤɨɜ; 

- ɨɩɪɟɞɟɥɟɧɢɟ ɫɨɫɬɚɜɚ ɢ ɫɨɞɟɪɠɚɧɢɹ ɧɟɨɛɯɨɞɢɦɨɣ ɞɨɤɭɦɟɧɬɚɰɢɢ 

ɩɟɪɟɞɚɜɚɟɦɨɣ ɪɚɡɪɚɛɨɬɱɢɤɨɦ ɋɎ ɛɥɨɤɨɜ ɩɨɬɪɟɛɢɬɟɥɸ; 

- ɡɚɳɢɬɚ ɢɧɬɟɥɥɟɤɬɭɚɥɶɧɨɣ ɫɨɛɫɬɜɟɧɧɨɫɬɢ; 

- ɢɧɮɨɪɦɚɰɢɹ ɨɛ ɋɎ ɛɥɨɤɚɯ ɞɥɹ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɝɨ ɜɵɛɨɪɚ ɩɪɢ 

ɤɨɧɫɬɪɭɢɪɨɜɚɧɢɢ ɋɧɄ. 

ɋɨɜɪɟɦɟɧɧɵɟ ɫɬɚɧɞɚɪɬɵ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɋȻɂɋ ɋɧɄ ɧɚɩɪɚɜɥɟɧɵ ɧɚ: 

- ɪɟɲɟɧɢɟ ɪɟɚɥɶɧɵɯ ɩɪɨɛɥɟɦ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ; 

- ɨɛɟɫɩɟɱɟɧɢɟ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɢ ɫɜɹɡɢ ɪɚɡɥɢɱɧɵɯ ɝɪɭɩɩ ɪɚɡɪɚɛɨɬɱɢɤɨɜ; 

- ɩɪɟɟɦɫɬɜɟɧɧɨɫɬɶ ɢ ɪɚɡɜɢɬɢɟ ɫɭɳɟɫɬɜɭɸɳɢɯ ɫɬɚɧɞɚɪɬɨɜ. 

Ⱦɥɹ ɛɨɥɟɟ ɷɮɮɟɤɬɢɜɧɨɝɨ ɪɟɲɟɧɢɹ ɜɨɩɪɨɫɨɜ ɪɚɡɪɚɛɨɬɤɢ ɋɧɄ ɢ ɋɎ-ɛɥɨɤɨɜ 

ɡɚ ɩɨɫɥɟɞɧɟɟ ɞɟɫɹɬɢɥɟɬɢɟ ɜ ɦɢɪɟ ɛɵɥɢ ɫɨɡɞɚɧɵ ɪɹɞ ɦɟɠɞɭɧɚɪɨɞɧɵɯ ɨɪɝɚɧɢɡɚɰɢɣ 

ɩɨ ɫɬɚɧɞɚɪɬɢɡɚɰɢɢ ɢ ɦɚɪɤɟɬɢɧɝɭ ɜ ɨɛɥɚɫɬɢ ɩɨɜɬɨɪɧɨɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɹ IP ɛɥɨɤɨɜ. 

VSI Alliance (Virtual Socket Interface Alliance, ɋɒȺ). ɇɟɤɨɦɦɟɪɱɟɫɤɚɹ 

ɨɪɝɚɧɢɡɚɰɢɹ, ɨɫɧɨɜɚɧɚ ɜ 1996 ɝɨɞɭ. Ɉɞɧɚ ɢɡ ɧɚɢɛɨɥɟɟ ɚɜɬɨɪɢɬɟɬɧɵɯ ɨɪɝɚɧɢɡɚɰɢɣ 

ɜ ɨɛɥɚɫɬɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɋɧɄ. Ɉɫɧɨɜɧɚɹ ɫɮɟɪɚ ɞɟɹɬɟɥɶɧɨɫɬɢ: ɪɚɡɪɚɛɨɬɤɚ 

ɞɨɤɭɦɟɧɬɨɜ ɩɨ ɫɬɚɧɞɚɪɬɢɡɚɰɢɢ ɨɛɴɟɤɬɨɜ ɋɧɄ ɢ ɋɎ-ɛɥɨɤɨɜ. Ɂɚɞɚɱɚ ɷɬɨɝɨ ɚɥɶɹɧɫɚ 

– ɮɨɪɦɢɪɨɜɚɬɶ ɦɟɬɨɞɨɥɨɝɢɸ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɫɢɫɬɟɦ ɧɚ ɤɪɢɫɬɚɥɥɟ. Ɉɪɝɚɧɢɡɚɰɢɹ 

ɨɛɟɫɩɟɱɢɜɚɟɬ ɟɞɢɧɭɸ ɢɧɮɨɪɦɚɰɢɨɧɧɭɸ ɫɪɟɞɭ ɨɛɳɟɧɢɹ ɦɟɠɞɭ ɪɚɡɥɢɱɧɵɦɢ 

ɮɢɪɦɚɦɢ ɢ ɝɪɭɩɩɚɦɢ ɪɚɡɪɚɛɨɬɱɢɤɨɜ. ɑɥɟɧɫɬɜɨ ɜ ɷɬɨɣ ɨɪɝɚɧɢɡɚɰɢɢ ɞɚɟɬ ɩɪɚɜɨ 

ɭɱɚɫɬɜɨɜɚɬɶ ɜ ɪɚɡɪɚɛɨɬɤɟ, ɨɛɫɭɠɞɟɧɢɢ ɢ ɩɪɢɧɹɬɢɢ ɧɨɪɦɚɬɢɜɧɵɯ ɞɨɤɭɦɟɧɬɨɜ, ɚ 

ɬɚɤɠɟ ɛɟɫɩɥɚɬɧɨɟ ɩɨɥɶɡɨɜɚɧɢɟ ɜɫɟɦɢ ɞɨɤɭɦɟɧɬɚɦɢ, ɩɪɢɧɹɬɵɦɢ ɨɪɝɚɧɢɡɚɰɢɟɣ. 

VCɏ (Virtual Component Exchange – ȼɢɪɬɭɚɥɶɧɚɹ ɛɢɪɠɚ ɤɨɦɩɨɧɟɧɬɨɜ) – 

ɫɢɫɬɟɦɚ, ɤɨɬɨɪɚɹ ɨɫɭɳɟɫɬɜɥɹɟɬ ɨɛɦɟɧ ɢɧɮɨɪɦɚɰɢɟɣ ɦɟɠɞɭ ɪɚɡɪɚɛɨɬɱɢɤɚɦɢ ɢ 
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ɡɚɤɚɡɱɢɤɚɦɢ ɦɢɤɪɨɫɯɟɦ. ȼ ɱɢɫɥɨ ɨɫɧɨɜɚɬɟɥɟɣ ɛɢɪɠɢ ɜɨɲɥɢ ɤɪɭɩɧɟɣɲɢɟ 

ɦɢɪɨɜɵɟ ɤɨɦɩɚɧɢɢ ɩɨ ɪɚɡɪɚɛɨɬɤɟ ɦɢɤɪɨɫɯɟɦ ɢ ɚɩɩɚɪɚɬɭɪɵ.  

Ʉɨɪɩɨɪɚɰɢɹ Design & Reuse ɨɪɝɚɧɢɡɨɜɚɧɧɚɹ ɮɢɪɦɨɣ ɋɆɊ ɜ 1997, ɤɨɬɨɪɚɹ 

ɧɚ ɫɟɝɨɞɧɹɲɧɢɣ ɞɟɧɶ ɹɜɥɹɟɬɫɹ ɨɞɧɢɦ ɢɡ ɤɪɭɩɧɵɯ ɩɨɪɬɚɥɨɜ ɩɨ ɪɟɚɥɢɡɚɰɢɢ ɋɎ-

ɛɥɨɤɨɜ ɢ ɫɨɜɪɟɦɟɧɧɵɯ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ. Design & Reuse ɫɬɚɥ 

ɜɫɟɦɢɪɧɵɦ ɥɢɞɟɪɨɦ, ɤɚɤ ɩɨɪɬɚɥ ɞɥɹ ɫɜɹɡɟɣ ɦɟɠɞɭ ɪɚɡɪɚɛɨɬɱɢɤɚɦɢ ɜ ɨɛɥɚɫɬɢ 

ɋɧɄ. ȿɠɟɦɟɫɹɱɧɨ ɧɚ ɫɚɣɬɟ ɤɨɪɩɨɪɚɰɢɢ ɩɪɟɞɫɬɚɜɥɹɟɬɫɹ ɞɟɫɹɬɤɢ ɬɵɫɹɱ ɫɬɪɚɧɢɰ 

ɢɧɮɨɪɦɚɰɢɢ. 

ɉɨ ɬɢɩɭ ɞɨɤɭɦɟɧɬɵ ɞɟɥɹɬɫɹ ɧɚ 3 ɝɪɭɩɩɵ: 

- ɫɩɟɰɢɮɢɤɚɰɢɢ – ɞɨɤɭɦɟɧɬɵ, ɤɨɬɨɪɵɟ ɨɩɪɟɞɟɥɹɸɬ ɧɚɛɨɪ ɬɪɟɛɨɜɚɧɢɣ ɞɥɹ 

ɩɟɪɟɞɚɱɢ ɢɧɮɨɪɦɚɰɢɢ ɨɬ ɩɨɫɬɚɜɳɢɤɚ ɢɧɬɟɝɪɚɬɨɪɭ; 

- ɫɬɚɧɞɚɪɬɵ ɨɩɪɟɞɟɥɹɟɬ ɮɨɪɦɭ, ɩɪɨɬɨɤɨɥ, ɢɥɢ ɫɬɪɭɤɬɭɪɭ ɨɩɪɟɞɟɥɟɧɧɨɣ 

ɢɧɮɨɪɦɚɰɢɢ, ɤɨɬɨɪɚɹ ɩɟɪɟɞɚɟɬɫɹ ɨɬ ɩɨɫɬɚɜɳɢɤɚ ɢɧɬɟɝɪɚɬɨɪɭ; 

- ɬɟɯɧɢɱɟɫɤɢɟ ɞɨɤɭɦɟɧɬɵ ɜɤɥɸɱɚɸɬ «Ȼɟɥɵɟ Ʉɧɢɝɢ», ɨɩɪɟɞɟɥɟɧɢɹ, 

ɪɟɤɨɦɟɧɞɚɰɢɢ ɢ ɤɪɚɬɤɢɟ ɨɛɡɨɪɵ. 

ɋɩɟɰɢɚɥɢɫɬɚɦɢ VSIA ɨɩɭɛɥɢɤɨɜɚɧɵ ɫɥɟɞɭɸɳɢɟ ɨɫɧɨɜɧɵɟ ɞɨɤɭɦɟɧɬɵ. 

ɉɨ ɡɚɳɢɬɟ ɢɧɬɟɥɥɟɤɬɭɚɥɶɧɨɣ ɫɨɛɫɬɜɟɧɧɨɫɬɢ: 

- Intellectual Property Protection White Paper: Schemes, Alternatives and 

Discussion; 

- Intellectual Property Protection White Paper: The Value and Management of 

Intellectual Assets (IPPWP 2 1.0); 

- Intellectual Property Protection Technical Measures and Best Practices for 

Securing Proprietary Information. 

ɉɨ ɨɩɪɟɞɟɥɟɧɢɸ ɫɨɫɬɚɜɚ ɢ ɫɨɞɟɪɠɚɧɢɹ ɧɟɨɛɯɨɞɢɦɨɣ ɞɨɤɭɦɟɧɬɚɰɢɢ 

ɩɟɪɟɞɚɜɚɟɦɨɣ ɪɚɡɪɚɛɨɬɱɢɤɨɦ ɋɎ ɛɥɨɤɨɜ ɩɨɬɪɟɛɢɬɟɥɸ: 

- Analog/Mixed-Signal VSI Extension Specification (AMS 1 2.2); 

- VSIA Deliverables Document; 

- Virtual Component Transfer Specification (VCT 1 2.1);; 

- Test Data Interchange Formats and Guidelines for VC Providers Specification 

(TST 1 1.1); 
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- Virtual Component Attributes (VCA) with Formats for Profiling, Selection 

and Transfer Standard. 

ɉɨ ɦɨɞɟɥɢɪɨɜɚɧɢɸ ɧɚ ɪɚɡɧɵɯ ɭɪɨɜɧɹɯ ɢ ɬɟɫɬɢɪɨɜɚɧɢɸ: 

- Soft and Hard VC Structural, Performance and Physical Modeling 

Specification; 

- VC/SoC Functional Verification Specification (VER 2 1.0); 

- Test Access Architecture Standard (TST 2 1.0); 

- System-Level Interface Behavioral Documentation Standard. 

ɉɨ ɦɚɪɤɢɪɨɜɤɟ: 

- Virtual Component Identification Physical Tagging Standard; 

- Virtual Component Identification Soft IP Tagging Standard (IPP 4 1.0). 

ɉɨ ɜɥɢɹɧɢɸ ɩɚɪɚɡɢɬɧɵɯ ɷɮɮɟɤɬɨɜ ɢ ɜɡɚɢɦɨɜɥɢɹɧɢɸ ɷɥɟɦɟɧɬɨɜ: 

- Analog/Mixed-Signal Signal Integrity VSI Extension Specification; 

- Signal Integrity Specification (IMP 1 2.0). 

ɉɨ ɨɪɝɚɧɢɡɚɰɢɢ ɭɧɢɮɢɰɢɪɨɜɚɧɧɵɯ ɢɧɬɟɪɮɟɣɫɨɜ ɦɟɠɞɭ ɛɥɨɤɚɦɢ: Virtual 

Component Interface Standard. 

ɉɨ ɚɪɯɢɬɟɤɬɭɪɟ ɲɢɧ: On Chip Bus Attributes Specification. 

ɉɨ ɨɰɟɧɤɟ ɤɚɱɟɫɬɜɚ: VSIA QIP Metric. 

 ȼ 2009 ɝɨɞɭ IEEE ɭɬɜɟɪɞɢɥ ɫɬɚɧɞɚɪɬ IEEE 1685 (IP-XACT) [39], 

ɨɩɢɫɵɜɚɸɳɢɣ ɫɯɟɦɭ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɪɚɫɲɢɪɟɧɧɨɝɨ ɹɡɵɤɚ ɪɚɡɦɟɬɤɢ XML ɞɥɹ 

ɞɨɤɭɦɟɧɬɢɪɨɜɚɧɢɹ ɦɟɬɚɞɚɧɧɵɯ ɋɎ-ɛɥɨɤɨɜ, ɢɫɩɨɥɶɡɭɟɦɵɯ ɜ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ, 

ɪɚɡɪɚɛɨɬɤɟ ɢ ɜɟɪɢɮɢɤɚɰɢɢ ɷɥɟɤɬɪɨɧɧɵɯ ɫɢɫɬɟɦ ɢ ɢɧɬɟɪɮɟɣɫɚ ɩɪɢɤɥɚɞɧɨɝɨ 

ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ API ɞɥɹ ɩɪɟɞɨɫɬɚɜɥɟɧɢɹ ɞɨɫɬɭɩɚ ɤ ɷɬɢɦ ɦɟɬɚɞɚɧɧɵɦ. ɋɯɟɦɚ 

ɩɪɟɞɨɫɬɚɜɥɹɟɬ ɫɬɚɧɞɚɪɬɧɵɣ ɦɟɬɨɞ ɞɨɤɭɦɟɧɬɢɪɨɜɚɧɢɹ ɋɎ-ɛɥɨɤɨɜ, ɫɨɜɦɟɫɬɢɦɵɣ 

ɫ ɬɟɯɧɨɥɨɝɢɹɦɢ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɣ ɢɧɬɟɝɪɚɰɢɢ ɋɧɄ ɜ ɪɚɦɤɚɯ ɫɭɳɟɫɬɜɭɸɳɢɯ 

ɋȺɉɊ. API – ɷɬɨ ɫɬɚɧɞɚɪɬɧɵɣ ɦɟɬɨɞ ɞɥɹ ɫɜɹɡɵɜɚɧɢɹ ɢɧɫɬɪɭɦɟɧɬɨɜ ɋȺɉɊ ɜ 

ɤɚɪɤɚɫ ɫɢɫɬɟɦɧɨɣ ɪɚɡɪɚɛɨɬɤɢ, ɩɪɟɞɫɬɚɜɥɹɸɳɢɣ ɛɨɥɟɟ ɝɢɛɤɭɸ, 

ɨɩɬɢɦɢɡɢɪɨɜɚɧɧɭɸ ɫɪɟɞɭ ɪɚɡɪɚɛɨɬɤɢ ɋɧɄ. ɂɧɫɬɪɭɦɟɧɬɵ, ɫɨɜɦɟɫɬɢɦɵɟ ɫ ɷɬɢɦ 

ɫɬɚɧɞɚɪɬɨɦ, ɦɨɝɭɬ ɢɧɬɟɪɩɪɟɬɢɪɨɜɚɬɶ, ɤɨɧɮɢɝɭɪɢɪɨɜɚɬɶ ɢ ɦɚɧɢɩɭɥɢɪɨɜɚɬɶ ɋɎ-

ɛɥɨɤɚɦɢ, ɫɨɜɦɟɫɬɢɦɵɦɢ ɫ ɩɪɟɞɥɨɠɟɧɧɵɦ ɨɩɢɫɚɧɢɟɦ ɦɟɬɚɞɚɧɧɵɯ. ɋɬɚɧɞɚɪɬ ɧɟ 
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ɡɚɜɢɫɢɬ ɨɬ ɫɩɟɰɢɮɢɱɧɵɯ ɩɪɨɰɟɫɫɨɜ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɢ ɧɟ ɩɨɤɪɵɜɚɟɬ 

ɩɨɜɟɞɟɧɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɢ ɜɧɭɬɪɟɧɧɢɣ ɮɭɧɤɰɢɨɧɚɥ ɋɎ-ɛɥɨɤɨɜ. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɫɬɚɧɞɚɪɬ IP-XACT ɩɨɡɜɨɥɹɟɬ ɋɎ-ɛɥɨɤɚɦ ɛɵɬɶ 

ɜɡɚɢɦɨɡɚɦɟɧɹɟɦɵɦɢ ɢ ɝɚɪɚɧɬɢɪɭɟɬ ɫɨɜɦɟɫɬɢɦɨɫɬɶ ɋɎ-ɛɥɨɤɨɜ ɪɚɡɥɢɱɧɵɯ 

ɩɪɨɢɡɜɨɞɢɬɟɥɟɣ. Ɉɧ ɧɟ ɡɚɦɟɧɹɟɬ ɹɡɵɤɢ, ɮɚɣɥɵ ɢɥɢ ɮɨɪɦɚɬɵ, ɧɨ ɩɨɡɜɨɥɹɟɬ 

ɩɨɥɶɡɨɜɚɬɟɥɹɦ ɢɫɩɨɥɶɡɨɜɚɬɶ ɢɯ ɬɚɤɢɦ ɨɛɪɚɡɨɦ, ɱɬɨ ɪɟɡɭɥɶɬɚɬɵ ɪɚɛɨɬɵ ɦɨɠɧɨ 

ɩɟɪɟɞɚɜɚɬɶ ɪɚɡɥɢɱɧɵɦ ɝɪɭɩɩɚɦ, ɪɚɛɨɬɚɸɳɢɦ ɧɚɞ ɨɞɧɢɦ ɩɪɨɟɤɬɨɦ. IP-XACT 

ɩɨɡɜɨɥɹɟɬ ɨɛɪɚɛɚɬɵɜɚɬɶ ɋɎ-ɛɥɨɤɢ ɧɚ ɢɧɫɬɪɭɦɟɧɬɚɯ ɋȺɉɊ, ɧɚ ɤɨɬɨɪɵɯ ɨɧɢ 

ɪɚɧɟɟ ɧɢɤɨɝɞɚ ɧɟ ɬɟɫɬɢɪɨɜɚɥɢɫɶ. 

ɋɬɚɧɞɚɪɬɢɡɢɪɨɜɚɧɧɵɟ ɮɨɪɦɵ IP-XACT ɜɤɥɸɱɚɸɬ: ɤɨɦɩɨɧɟɧɬɵ, ɫɢɫɬɟɦɵ, 

ɲɢɧɧɵɟ ɢɧɬɟɪɮɟɣɫɵ ɢ ɫɨɟɞɢɧɟɧɢɹ, ɚɛɫɬɪɚɤɰɢɢ ɷɬɢɯ ɲɢɧ, ɞɟɬɚɥɢ ɤɨɦɩɨɧɟɧɬɨɜ, 

ɜɤɥɸɱɚɹ ɚɞɪɟɫɧɵɟ ɤɚɪɬɵ, ɪɟɝɢɫɬɪɵ ɢ ɨɩɢɫɚɧɢɹ ɩɨɥɟɣ, ɢ ɨɩɢɫɚɧɢɹ ɧɚɛɨɪɨɜ 

ɮɚɣɥɨɜ ɞɥɹ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɜ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɦ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ, 

ɜɟɪɢɮɢɤɚɰɢɢ, ɞɨɤɭɦɟɧɬɚɰɢɢ, ɩɨɬɨɤɢ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɞɥɹ ɷɥɟɤɬɪɨɧɧɵɯ ɫɢɫɬɟɦ. ȼ 

ɫɬɚɧɞɚɪɬ ɜɤɥɸɱɟɧ ɧɚɛɨɪ XML-ɫɯɟɦ ɢ ɧɚɛɨɪ ɩɪɚɜɢɥ ɰɟɥɨɫɬɧɨɫɬɢ ɫɟɦɚɧɬɢɤɢ ɫɯɟɦ 

ɨɩɢɫɚɧɢɹ ɦɟɬɚɞɚɧɧɵɯ. Ɍɚɤɠɟ ɩɪɟɞɨɫɬɚɜɥɹɟɬɫɹ ɩɨɪɬɢɪɭɟɦɵɣ ɢɧɬɟɪɮɟɣɫ 

ɝɟɧɟɪɚɬɨɪɚ ɋɧɄ. 

ȼ ɎȽɍɉ ɇɂɂɆȺ «ɉɪɨɝɪɟɫɫ» (ɨɪɝɚɧɢɡɚɰɢɹ-ɱɥɟɧ VSIA) ɛɵɥ ɩɪɨɜɟɞɟɧ 

ɚɧɚɥɢɡ ɩɨ ɫɨɫɬɚɜɭ ɢ ɫɨɞɟɪɠɚɧɢɸ ɨɬɟɱɟɫɬɜɟɧɧɵɯ ɢ ɡɚɪɭɛɟɠɧɵɯ ɧɨɪɦɚɬɢɜɧɵɯ 

ɞɨɤɭɦɟɧɬɨɜ ɩɨ ɪɚɡɪɚɛɨɬɤɟ ɢ ɩɪɢɦɟɧɟɧɢɸ ɋɧɄ ɢ ɋɎ-ɛɥɨɤɨɜ [40]. ɉɨɫɤɨɥɶɤɭ ɞɨ 

ɫɢɯ ɩɨɪ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɯ ɨɬɟɱɟɫɬɜɟɧɧɵɯ ɫɬɚɧɞɚɪɬɨɜ ɪɚɡɪɚɛɨɬɚɧɨ ɧɟ ɛɵɥɨ, 

ɛɵɥ ɫɨɡɞɚɧ ɪɹɞ ɞɨɤɭɦɟɧɬɨɜ ɩɨ ɷɬɨɣ ɬɟɦɚɬɢɤɟ. 

ɇɢɠɟ ɩɪɟɞɫɬɚɜɥɟɧɨ ɤɪɚɬɤɨɟ ɫɨɞɟɪɠɚɧɢɟ ɨɫɧɨɜɧɵɯ ɞɨɤɭɦɟɧɬɨɜ. 

1) ɋɥɨɠɧɨ-ɮɭɧɤɰɢɨɧɚɥɶɧɵɟ ɛɥɨɤɢ. Ɉɛɳɢɟ ɬɪɟɛɨɜɚɧɢɹ ɤ ɪɚɡɪɚɛɨɬɤɟ 

(ɒɂɅȽ 430 109 004 ɊɆ). Ⱦɨɤɭɦɟɧɬ ɫɨɞɟɪɠɢɬ ɨɛɳɢɟ ɬɪɟɛɨɜɚɧɢɹ ɤ ɩɨɪɹɞɤɭ ɢ 

ɬɟɯɧɢɱɟɫɤɢɦ ɩɪɨɰɟɞɭɪɚɦ ɩɪɢ ɪɚɡɪɚɛɨɬɤɚɯ ɋɎ-ɛɥɨɤɨɜ. ɉɪɟɞɫɬɚɜɥɟɧɵ ɨɫɧɨɜɧɵɟ 

ɩɨɥɨɠɟɧɢɹ, ɤɨɬɨɪɵɟ ɞɨɥɠɧɵ ɛɵɬɶ ɨɬɪɚɠɟɧɵ ɜ ɬɟɯɧɢɱɟɫɤɨɦ ɡɚɞɚɧɢɢ, ɢɦɟɧɧɨ ɞɥɹ 

ɋɎ-ɛɥɨɤɨɜ, ɫɜɟɪɯ ɨɛɵɱɧɵɯ ɞɚɧɧɵɯ, ɭɤɚɡɵɜɚɟɦɵɯ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 

ɫɭɳɟɫɬɜɭɸɳɢɦɢ ɧɨɪɦɚɬɢɜɧɵɦɢ ɞɨɤɭɦɟɧɬɚɦɢ: 

- ɬɢɩ ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɋɎ-ɛɥɨɤɚ; 
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- ɨɫɧɨɜɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ, ɬɢɩ ɥɨɝɢɱɟɫɤɨɣ ɛɢɛɥɢɨɬɟɤɢ ɢɥɢ ɬɟɯɧɨɥɨɝɢɹ 

ɢɡɝɨɬɨɜɥɟɧɢɹ; 

- ɫɨɫɬɚɜ ɞɨɤɭɦɟɧɬɚɰɢɢ ɧɚ ɋɎ-ɛɥɨɤ ɩɪɢ ɩɟɪɟɞɚɱɟ ɩɨɬɪɟɛɢɬɟɥɸ ɢ ɩɪɢ 

ɨɬɤɪɵɬɵɯ ɩɭɛɥɢɤɚɰɢɹɯ; 

- ɦɟɬɨɞɵ ɩɪɨɜɟɪɤɢ ɢ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɬɟɫɬɢɪɨɜɚɧɢɹ ɋɎ-ɛɥɨɤɚ; 

- ɦɟɬɨɞɵ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɢ ɦɨɞɟɥɢɪɨɜɚɧɢɹ; 

- ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɡɚɳɢɬɟ ɢɧɬɟɥɥɟɤɬɭɚɥɶɧɨɣ ɫɨɛɫɬɜɟɧɧɨɫɬɢ. 

 

3.5 Ɉɩɢɫɚɧɢɟ ɛɚɡɵ ɞɚɧɧɵɯ 

 

Ɋɚɫɫɦɨɬɪɟɧɧɵɟ ɷɬɚɩɵ ɦɚɪɲɪɭɬɚ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɋȻɂɋ ɨɛɥɚɞɚɸɬ ɜɵɫɨɤɨɣ 

ɫɬɟɩɟɧɶɸ ɫɜɹɡɧɨɫɬɢ ɢ ɢɧɮɨɪɦɚɰɢɨɧɧɨɣ ɜɡɚɢɦɨɡɚɜɢɫɢɦɨɫɬɢ. ɉɨ ɷɬɨɣ ɩɪɢɱɢɧɟ 

ɞɥɹ ɨɪɝɚɧɢɡɚɰɢɢ ɢ ɷɮɮɟɤɬɢɜɧɨɝɨ ɭɩɪɚɜɥɟɧɢɹ ɩɪɨɰɟɫɫɨɦ ɩɪɨɦɵɲɥɟɧɧɨɝɨ 

ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɧɟɨɛɯɨɞɢɦɨ ɪɚɡɜɢɬɢɟ ɢ ɜɧɟɞɪɟɧɢɟ ɫɪɟɞɫɬɜ ɢ ɫɢɫɬɟɦ ɭɩɪɚɜɥɟɧɢɹ 

ɩɪɨɟɤɬɧɵɦɢ ɞɚɧɧɵɦɢ ɜ ɪɚɦɤɚɯ ɟɞɢɧɨɝɨ ɢɧɮɨɪɦɚɰɢɨɧɧɨɝɨ ɩɪɨɫɬɪɚɧɫɬɜɚ. 

Ɉɫɧɨɜɨɣ ɟɞɢɧɨɝɨ ɢɧɮɨɪɦɚɰɢɨɧɧɨɝɨ ɩɪɨɫɬɪɚɧɫɬɜɚ (ȿɂɉ), ɜɤɥɸɱɚɸɳɟɣ ɜ 

ɫɟɛɹ ɦɟɯɚɧɢɡɦɵ ɫɛɨɪɚ, ɨɛɪɚɛɨɬɤɢ, ɫɬɪɭɤɬɭɪɢɡɚɰɢɢ ɢ ɚɧɚɥɢɡɚ ɞɚɧɧɵɯ, ɹɜɥɹɟɬɫɹ 

PDM-ɫɢɫɬɟɦɚ. Ɍɚɤɚɹ ɫɢɫɬɟɦɚ ɭɩɪɚɜɥɟɧɢɹ ɞɚɧɧɵɦɢ ɩɨɡɜɨɥɹɟɬ ɨɪɝɚɧɢɡɨɜɚɬɶ 

ɭɩɪɚɜɥɟɧɢɟ ɩɪɨɟɤɬɢɪɨɜɚɧɢɟɦ ɢɡɞɟɥɢɹ, ɟɝɨ ɩɪɨɢɡɜɨɞɫɬɜɨɦ ɢ ɞɪɭɝɢɦɢ ɩɪɨɰɟɫɫɚɦɢ 

ɫ ɬɨɱɤɢ ɡɪɟɧɢɹ ɢɯ ɢɧɮɨɪɦɚɰɢɨɧɧɨɣ ɩɨɞɞɟɪɠɤɢ ɡɚ ɫɱɟɬ ɤɨɧɫɨɥɢɞɚɰɢɢ 

ɢɧɮɨɪɦɚɰɢɢ ɜɫɟɯ ɢɫɩɨɥɶɡɭɟɦɵɯ ɧɚ ɩɪɟɞɩɪɢɹɬɢɢ ɩɪɢɤɥɚɞɧɵɯ 

ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɵɯ ɫɢɫɬɟɦ ɢ ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ ɪɚɡɪɨɡɧɟɧɧɵɯ ɞɚɧɧɵɯ ɜ 

ɢɧɮɨɪɦɚɰɢɨɧɧɨɟ ɨɛɟɫɩɟɱɟɧɢɟ ȿɂɉ. Ɋɟɡɭɥɶɬɚɬɨɦ ɬɚɤɨɝɨ ɩɨɞɯɨɞɚ ɹɜɥɹɟɬɫɹ 

ɷɮɮɟɤɬɢɜɧɨɟ ɭɩɪɚɜɥɟɧɢɟ ɢɧɮɨɪɦɚɰɢɟɣ ɡɚ ɫɱɟɬ ɩɨɜɵɲɟɧɢɹ ɞɨɫɬɭɩɧɨɫɬɢ ɞɚɧɧɵɯ 

ɨɛ ɢɡɞɟɥɢɢ, ɢɧɬɟɝɪɢɪɨɜɚɧɧɵɯ ɜ ɟɞɢɧɭɸ ɢɧɮɨɪɦɚɰɢɨɧɧɭɸ ɦɨɞɟɥɶ. 

Ⱦɥɹ ɫɨɡɞɚɧɢɹ ɢ ɭɩɪɚɜɥɟɧɢɹ ɛɚɡɨɣ ɞɚɧɧɵɯ ɛɵɥ ɜɵɛɪɚɧ ɩɪɨɝɪɚɦɦɧɵɣ 

ɩɪɨɞɭɤɬ Microsoft SQL Server 2012. Ⱦɚɧɧɵɣ ɩɪɨɝɪɚɦɦɧɵɣ ɩɪɨɞɭɤɬ ɩɨɡɜɨɥɹɟɬ 

ɫɨɡɞɚɬɶ ɛɚɡɭ ɞɚɧɧɵɯ ɧɚ ɭɞɚɥɟɧɧɨɦ ɤɨɦɩɶɸɬɟɪɟ, ɤɨɬɨɪɵɣ ɛɭɞɟɬ ɪɚɛɨɬɚɬɶ ɜ ɪɨɥɢ 

ɫɟɪɜɟɪɚ. Ɍɚɤɠɟ SQL Server ɨɛɟɫɩɟɱɢɜɚɟɬ ɦɧɨɠɟɫɬɜɟɧɧɵɣ ɞɨɫɬɭɩ ɤ ɛɚɡɟ ɞɚɧɧɵɯ. 

Ⱦɥɹ ɞɚɧɧɨɣ ɛɚɡɵ ɞɚɧɧɵɯ ɜɵɫɬɚɜɥɟɧɨ ɞɨ 600 ɨɞɧɨɜɪɟɦɟɧɧɵɯ ɩɨɞɤɥɸɱɟɧɢɣ. 
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ȼ ɞɚɧɧɨɦ ɩɪɨɝɪɚɦɦɧɨɦ ɩɪɨɞɭɤɬɟ ɛɵɥɨ ɫɨɡɞɚɧɨ 7 ɬɚɛɥɢɰ ɞɥɹ ɩɨɥɧɨɝɨ 

ɜɟɞɟɧɢɹ ɩɪɨɟɤɬɧɨɣ ɞɨɤɭɦɟɧɬɚɰɢɢ ɢ ɪɟɚɥɢɡɚɰɢɢ ɞɨɩɨɥɧɢɬɟɥɶɧɨɝɨ ɮɭɧɤɰɢɨɧɚɥɚ. 

Ɉɫɧɨɜɧɨɣ ɫɜɹɡɵɜɚɸɳɟɣ ɬɚɛɥɢɰɵ ɫɥɭɠɢɬ ɬɚɛɥɢɰɚ 4 – «ɉɪɨɟɤɬɢɪɭɟɦɨɟ 

ɢɡɞɟɥɢɟ», ɤɨɬɨɪɚɹ ɫɨɞɟɪɠɢɬ ɤɪɚɬɤɭɸ ɢɧɮɨɪɦɚɰɢɸ ɨɛ ɢɡɞɟɥɢɢ. 
 

Ɍɚɛɥɢɰɚ 4 – Ɉɩɢɫɚɧɢɹ ɬɚɛɥɢɰɵ «ɉɪɨɟɤɬɢɪɭɟɦɨɟ ɢɡɞɟɥɢɟ» 

ɉɪɨɟɤɬɢɪɭɟɦɨɟ ɢɡɞɟɥɢɟ 
ɂɞɟɧɬɢɮɢɤɚɬɨɪ ID_Project 
ɇɚɢɦɟɧɨɜɚɧɢɟ ɢɡɞɟɥɢɹ Project_Name 
ɉɪɨɟɤɬɧɚɹ ɨɪɝɚɧɢɡɚɰɢɹ Organization 
Ʉɪɚɬɤɨɟ ɨɩɢɫɚɧɢɟ ɢɡɞɟɥɢɹ DP_Descr 
ɋɬɚɞɢɹ ɰɢɤɥɚ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɢɡɞɟɥɢɹ DP_Stage 
Ⱦɚɬɚ ɧɚɱɚɥɚ ɪɚɛɨɬ ɩɨ ɢɡɞɟɥɢɸ Data_start 
Ⱦɚɬɚ ɨɤɨɧɱɚɧɢɹ ɪɚɛɨɬ ɩɨ ɢɡɞɟɥɢɸ Data_close 
Ɋɭɤɨɜɨɞɢɬɟɥɶ ɩɪɨɟɤɬɚ Ruk 
ɇɨɦɟɪ ɞɨɝɨɜɨɪɚ Number_Dogovor 
ɉɥɚɬɮɨɪɦɚ ɞɥɹ ɪɚɡɪɚɛɨɬɤɢ plat 

 

Ɍɚɛɥɢɰɚ 5 – «ɉɪɨɟɤɬɧɚɹ ɨɪɝɚɧɢɡɚɰɢɹ» ɜɤɥɸɱɚɟɬ ɩɨɞɪɨɛɧɭɸ ɢɧɮɨɪɦɚɰɢɸ 

ɨɛ ɨɪɝɚɧɢɡɚɰɢɹɯ. 

 

Ɍɚɛɥɢɰɚ 5 – Ɉɩɢɫɚɧɢɟ ɬɚɛɥɢɰɵ «ɉɪɨɟɤɬɧɚɹ ɨɪɝɚɧɢɡɚɰɢɹ» 

ɉɪɨɟɤɬɧɚɹ ɨɪɝɚɧɢɡɚɰɢɹ 
ɂɞɟɧɬɢɮɢɤɚɬɨɪ DB_ID 
ɇɚɢɦɟɧɨɜɚɧɢɟ DB_Name 
ɂɇɇ DB_INN 
Ʉɉɉ DB_KPP 
ɈɄɉɈ DB_OKPO 
Ɋɚɫɱɟɬɧɵɣ ɫɱɟɬ DB_Account 
Ȼɚɧɤ DB_Bank 
ȻɂɄ DB_Bank_BIK 

 

 

ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 5 

ɉɪɨɟɤɬɧɚɹ ɨɪɝɚɧɢɡɚɰɢɹ 
Ʉɨɪɪ. ɫɱɟɬ DB_Bank_Account 
ɘɪɢɞɢɱɟɫɤɢɣ ɚɞɪɟɫ DB_Addr_Legal 
Ɏɚɤɬɢɱɟɫɤɢɣ ɚɞɪɟɫ DB_Address_Phys 
Ɍɟɥɟɮɨɧ DB_Phone 
Ɏɚɤɫ DB_Fax 
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ɗɥɟɤɬɪɨɧɧɚɹ ɩɨɱɬɚ DB_Email 
 

Ɍɚɛɥɢɰɚ 6 – «Ⱥɩɩɚɪɚɬɧɚɹ ɩɥɚɬɮɨɪɦɚ» ɫɥɭɠɢɬ ɞɥɹ ɯɪɚɧɟɧɢɟ ɢɧɮɨɪɦɚɰɢɢ 

ɨɛ ɢɫɩɨɥɶɡɭɟɦɵɯ ɩɥɚɬɮɨɪɦɚɯ ɢ ɩɨɫɥɟɞɭɸɳɟɦ ɢɯ ɜɵɛɨɪɟ ɞɥɹ ɤɚɤɨɝɨ ɥɢɛɨ 

ɩɪɨɟɤɬɚ. 

 

Ɍɚɛɥɢɰɚ 6 – Ɉɩɢɫɚɧɢɟ ɬɚɛɥɢɰɵ «Ⱥɩɩɚɪɚɬɧɚɹ ɩɥɚɬɮɨɪɦɚ» 

Ⱥɩɩɚɪɚɬɧɚɹ ɩɥɚɬɮɨɪɦɚ 
ɂɞɟɧɬɢɮɢɤɚɬɨɪ HardP_ID 
ɉɨɥɧɨɟ ɧɚɢɦɟɧɨɜɚɧɢɟ HardP_Name 
ɉɪɨɢɡɜɨɞɢɬɟɥɶ HardP_Prod 
ɋɚɣɬ ɩɪɨɢɡɜɨɞɢɬɟɥɹ HardP_Prod_Site 
ɋɟɪɢɣɧɵɣ ɧɨɦɟɪ HardP_Number_Ser 
ɂɧɜɟɧɬɚɪɧɵɣ ɧɨɦɟɪ HardP_Number_Invent 
Ⱦɚɬɚ ɜɜɨɞɚ ɜ ɷɤɫɩɥɭɚɬɚɰɢɸ HardP_Data_Begin 
Ⱦɚɬɚ ɨɤɨɧɱɚɧɢɹ ɝɚɪɚɧɬɢɢ HardP_Data_End 
ɐɟɥɟɜɚɹ ɦɢɤɪɨɫɯɟɦɚ HardP_Chip_Name 
ɋɟɦɟɣɫɬɜɨ ɰɟɥɟɜɨɣ ɦɢɤɪɨɫɯɟɦɵ HardP_Chip_Family 
ɉɪɨɢɡɜɨɞɢɬɟɥɶ ɰɟɥɟɜɨɣ ɦɢɤɪɨɫɯɟɦɵ HardP_Chip_Prod 
Ɍɢɩ ɤɨɪɩɭɫɚ ɰɟɥɟɜɨɣ ɦɢɤɪɨɫɯɟɦɵ HardP_Chip_Package 

 

Ɍɚɛɥɢɰɚ 7 – «ɉɟɪɫɨɧɚɥ» ɫɥɭɠɢɬ ɞɥɹ ɯɪɚɧɟɧɢɹ ɢɧɮɨɪɦɚɰɢɢ ɨ 

ɩɨɥɶɡɨɜɚɬɟɥɹɯ ɢ ɪɚɡɝɪɚɧɢɱɟɧɢɢ ɩɪɚɜ ɭɩɪɚɜɥɟɧɢɹ. 

 

Ɍɚɛɥɢɰɚ 7 – Ɉɩɢɫɚɧɢɟ ɬɚɛɥɢɰɵ «ɉɟɪɫɨɧɚɥ» 

ɉɟɪɫɨɧɚɥ 
ɂɞɟɧɬɢɮɢɤɚɬɨɪ Staff_ID 
Ɏɚɦɢɥɢɹ Staff_Surname 
ɂɦɹ Staff_Name 
Ɉɬɱɟɫɬɜɨ Staff_Name_Middle 
ɂɧɢɰɢɚɥɵ Staff_Initials 
ɎɂɈ ɩɨɥɧɨɫɬɶɸ Staff_Full_Name 
Ƚɨɞ ɪɨɠɞɟɧɢɹ Staff_Birth 
Ɇɟɫɬɨ ɪɚɛɨɬɵ Staff_Work 
Ⱦɨɥɠɧɨɫɬɶ Staff_Position 

ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 7 

ɉɟɪɫɨɧɚɥ 
ɍɱɟɧɨɟ ɡɜɚɧɢɟ Staff_Acad_Rank 
ɍɱɟɧɚɹ ɫɬɟɩɟɧɶ Staff_Acad_Degree 
ɋɩɟɰɢɚɥɶɧɨɫɬɶ Staff_Speciality 
Ʌɢɱɧɵɣ ɥɨɝɢɧ ɞɥɹ ɞɨɫɬɭɩɚ ɤ ɫɢɫɬɟɦɟ login 
Ʌɢɱɧɵɣ ɩɚɪɨɥɶ ɞɥɹ ɞɨɫɬɭɩɚ ɤ ɫɢɫɬɟɦɟ password 
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ɉɪɚɜɚ ɞɨɫɬɭɩɚ ɩɨɥɶɡɨɜɚɬɟɥɹ prav 
 

Ɍɚɛɥɢɰɚ 8 – «Ȼɚɡɚ ɮɚɣɥɨɜ» ɹɜɥɹɟɬɫɹ ɤɥɸɱɟɜɨɣ, ɬ. ɤ. ɜ ɞɚɧɧɨɣ ɬɚɛɥɢɰɟ 

ɯɪɚɧɹɬɫɹ ɜɫɹ ɩɪɨɟɤɬɧɚɹ ɞɨɤɭɦɟɧɬɚɰɢɹ ɫ ɟɟ ɨɩɢɫɚɧɢɟɦ. Ȼɨɥɶɲɢɧɫɬɜɨ ɩɨɥɟɣ 

ɡɚɩɨɥɧɹɟɬɫɹ ɚɜɬɨɦɚɬɢɱɟɫɤɢ, ɢɫɯɨɞɹ ɢɡ ɢɧɮɨɪɦɚɰɢɢ ɜ ɩɪɟɞɵɞɭɳɢɯ ɬɚɛɥɢɰɚɯ. 
 

Ɍɚɛɥɢɰɚ 8 – Ɉɩɢɫɚɧɢɟ ɬɚɛɥɢɰɵ «Ȼɚɡɚ ɮɚɣɥɨɜ» 

Ȼɚɡɚ ɮɚɣɥɨɜ 
ɂɞɟɧɬɢɮɢɤɚɬɨɪ ID_FILE 
ɇɚɢɦɟɧɨɜɚɧɢɟ ɩɪɨɟɤɬɚ Project_Name 
ɂɦɹ ɮɚɣɥɚ File_Name 
ɋɬɚɞɢɹ ɩɪɨɟɤɬɚ stage 
Ɋɚɫɲɢɪɟɧɢɟ ɮɚɣɥɚ File_Extension 
Ɋɚɡɦɟɪ ɮɚɣɥɚ File_Size 
Ⱦɚɬɚ ɡɚɝɪɭɡɤɢ ɮɚɣɥɚ File_Dowload 
Ⱦɚɬɚ ɢɡɦɟɧɟɧɢɹ ɮɚɣɥɚ File_izmen 
Ɏɚɦɢɥɢɹ ɱɟɥɨɜɟɤɚ, ɤɨɬɨɪɵɣ ɜɧɟɫ 
ɩɨɫɥɟɞɧɢɟ ɢɡɦɟɧɟɧɢɹ 

File_nameizmen 

Ɍɢɩ ɮɚɣɥɚ File_Type_DC 
ɇɚɢɦɟɧɨɜɚɧɢɹ ɉɈ ɪɟɞɚɤɬɨɪɚ Editor_Name 
ȼɟɪɫɢɹ ɉɈ ɪɟɞɚɤɬɨɪɚ Editor_Ver 
ɇɚɢɦɟɧɨɜɚɧɢɹ ɉɈ ɫɢɦɭɥɹɬɨɪɚ Sim_Name 
ȼɟɪɫɢɹ ɉɈ ɫɢɦɭɥɹɬɨɪɚ Sim_Ver 
ɉɪɚɜɚ ɞɨɫɬɭɩɚ ɩɨɥɶɡɨɜɚɬɟɥɹ Descr_Lang 
əɡɵɤ ɨɩɢɫɚɧɢɹ Hard_Platform 
Ȼɥɨɤ ɜɟɪɯɧɟɝɨ ɭɪɨɜɧɹ File_Top_Block 
Ɏɚɣɥ ɜ ɛɢɧɚɪɧɨɦ ɜɢɞɟ BINARY_FILE 

 

Ɍɚɛɥɢɰɚ 9 – «ɉɪɨɝɪɚɦɦɧɨɟ ɨɛɟɫɩɟɱɟɧɢɟ» ɫɥɭɠɢɬ ɞɥɹ ɯɪɚɧɟɧɢɹ 

ɢɧɮɨɪɦɚɰɢɢ ɨ ɞɨɫɬɭɩɧɨɦ ɉɈ ɢ ɞɥɹ ɛɵɫɬɪɨɝɨ ɡɚɩɭɫɤɚ ɜɵɛɪɚɧɧɨɝɨ ɉɈ. 

 

Ɍɚɛɥɢɰɚ 9 – Ɉɩɢɫɚɧɢɟ ɬɚɛɥɢɰɵ «ɉɪɨɝɪɚɦɦɧɨɟ ɨɛɟɫɩɟɱɟɧɢɟ» 

ɉɪɨɝɪɚɦɦɧɨɟ ɨɛɟɫɩɟɱɟɧɢɟ  
ɂɞɟɧɬɢɮɢɤɚɬɨɪ SEditor_ID 
ɇɚɡɜɚɧɢɟ SEditor_Name 

ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 9 

ɉɪɨɝɪɚɦɦɧɨɟ ɨɛɟɫɩɟɱɟɧɢɟ  
Ɋɚɡɪɚɛɨɬɱɢɤ SEditor_Dev 
əɡɵɤ ɢɧɬɟɪɮɟɣɫɚ SEditor_Lang 
Ɉɩɟɪɚɰɢɨɧɧɚɹ ɫɢɫɬɟɦɚ SEditor_OS 
ȼɟɪɫɢɹ SEditor_Version 
Ɍɢɩ ɥɢɰɟɧɡɢɢ SEditor_Lic_Type 
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ɋɪɨɤ ɥɢɰɟɧɡɢɢ SEditor_Lic_Date 
ɋɚɣɬ ɪɚɡɪɚɛɨɬɱɢɤɚ SEditor_Dev_Site 
ɋɨɡɞɚɜɚɟɦɵɟ ɮɨɪɦɚɬɵ ɮɚɣɥɨɜ SEditor_File_W 
ɑɢɬɚɟɦɵɟ ɮɨɪɦɚɬɵ ɮɚɣɥɨɜ SEditor_File_R 
ɉɭɬɶ ɤ ɷɤɡɟɲɧɢɤɭ ɩɪɨɝɪɚɦɦɵ Put_File 
Ɍɢɩ ɉɈ (ɋɢɦɭɥɹɬɨɪ ɢɥɢ ɪɟɞɚɤɬɨɪ) PO_Type 

 

Ɍɚɛɥɢɰɚ 10 – «ȼɵɛɪɚɧɧɨɟ ɩɪɨɝɪɚɦɦɧɨɟ ɨɛɟɫɩɟɱɟɧɢɟ» ɫɥɭɠɢɬ ɞɥɹ ɩɪɢɜɹɡɤɢ 

ɤɨɧɤɪɟɬɧɨɝɨ ɉɈ ɤ ɨɩɪɟɞɟɥɟɧɧɵɦ ɫɬɚɞɢɹɦ ɨɩɪɟɞɟɥɟɧɧɨɝɨ ɩɪɨɟɤɬɚ. Ʉɚɤ ɩɪɚɜɢɥɨ, 

ɪɭɤɨɜɨɞɢɬɟɥɶ ɩɪɨɟɤɬɚ ɜɵɛɢɪɚɟɬ ɉɈ ɜ ɫɚɦɨɦ ɧɚɱɚɥɟ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ. 

 

Ɍɚɛɥɢɰɚ 10 – Ɉɩɢɫɚɧɢɟ ɬɚɛɥɢɰɵ «ȼɵɛɪɚɧɧɨɟ ɩɪɨɝɪɚɦɦɧɨɟ ɨɛɟɫɩɟɱɟɧɢɟ» 

ȼɵɛɪɚɧɧɨɟ ɩɪɨɝɪɚɦɦɧɨɟ ɨɛɟɫɩɟɱɟɧɢɟ  
ɂɞɟɧɬɢɮɢɤɚɬɨɪ ID 
ɇɚɡɜɚɧɢɟ SEditor_Name 
Ɋɚɡɪɚɛɨɬɱɢɤ SEditor_Dev 
ɇɚɢɦɟɧɨɜɚɧɢɟ ɩɪɨɟɤɬɚ project 
ȼɟɪɫɢɹ SEditor_Version 
ɉɭɬɶ ɤ ɷɤɡɟɲɧɢɤɭ ɩɪɨɝɪɚɦɦɵ Put_File 
ɋɬɚɞɢɹ ɩɪɨɟɤɬɚ stage 

 

ɋɨɫɬɚɜɢɦ ER-ɫɯɟɦɭ ɨɪɝɚɧɢɡɚɰɢɢ ɛɚɡɵ ɞɚɧɧɵɯ (Ɋɢɫɭɧɨɤ 2). ɇɚ ER-ɫɯɟɦɟ 

ɩɨɦɟɱɟɧɵ ɬɨɱɤɨɣ ɬɟ ɩɨɥɹ, ɤɨɬɨɪɵɟ ɡɚɩɨɥɧɹɸɬɫɹ ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɞɚɧɧɵɦɢ ɢɡ 

ɞɪɭɝɢɯ ɬɚɛɥɢɰ. ɋɭɳɧɨɫɬɢ ER-ɫɯɟɦɵ: 

- Organization (Ɉɪɝɚɧɢɡɚɰɢɹ). ȼ ɪɨɥɢ ɩɟɪɜɢɱɧɨɝɨ ɤɥɸɱɚ ɫɭɳɧɨɫɬɢ ɫɥɭɠɢɬ 

ɚɬɪɢɛɭɬ DB_Name (ɇɚɡɜɚɧɢɟ ɨɪɝɚɧɢɡɚɰɢɢ).  

- Platform (ɉɥɚɬɮɨɪɦɚ). ȼ ɪɨɥɢ ɩɟɪɜɢɱɧɨɝɨ ɤɥɸɱɚ ɫɭɳɧɨɫɬɢ ɫɥɭɠɢɬ 

ɚɬɪɢɛɭɬ Hard_Name (ɇɚɡɜɚɧɢɟ ɩɥɚɬɮɨɪɦɵ).  

- Personal (ɉɟɪɫɨɧɚɥ). ȼ ɪɨɥɢ ɩɟɪɜɢɱɧɨɝɨ ɤɥɸɱɚ ɫɭɳɧɨɫɬɢ ɫɥɭɠɢɬ ɚɬɪɢɛɭɬ 

Staff_Surname (Ɏɚɦɢɥɢɹ ɪɚɛɨɬɧɢɤɚ).  

- FILE_BASE (Ȼɚɡɚ ɮɚɣɥɨɜ). ɉɟɪɜɢɱɧɵɣ ɤɥɸɱ ɞɥɹ ɞɚɧɧɨɣ ɫɭɳɧɨɫɬɢ ɧɟ 

ɩɨɬɪɟɛɨɜɚɥɫɹ, ɬɚɤ ɤɚɤ ɞɥɹ ɫɜɹɡɟɣ ɢɫɩɨɥɶɡɭɸɬɫɹ ɤɥɸɱɢ ɞɪɭɝɢɯ ɫɭɳɧɨɫɬɟɣ.  

- prog (ȼɵɛɪɚɧɧɨɟ ɩɪɨɝɪɚɦɦɧɨɟ ɨɛɟɫɩɟɱɟɧɢɟ). ȼ ɪɨɥɢ ɩɟɪɜɢɱɧɨɝɨ ɤɥɸɱɚ 

ɫɭɳɧɨɫɬɢ ɫɥɭɠɢɬ ɚɬɪɢɛɭɬ SEditor_Name (ɇɚɡɜɚɧɢɟ ɩɪɨɝɪɚɦɦɵ). 

- PROGRAM (ɉɪɨɝɪɚɦɦɧɨɟ ɨɛɟɫɩɟɱɟɧɢɟ). ȼ ɪɨɥɢ ɩɟɪɜɢɱɧɨɝɨ ɤɥɸɱɚ 

ɫɭɳɧɨɫɬɢ ɫɥɭɠɢɬ ɚɬɪɢɛɭɬ SEditor_Name (ɇɚɡɜɚɧɢɟ ɩɪɨɝɪɚɦɦɵ).  
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- Project (ɉɪɨɟɤɬ). ȼ ɪɨɥɢ ɩɟɪɜɢɱɧɨɝɨ ɤɥɸɱɚ ɫɭɳɧɨɫɬɢ ɫɥɭɠɢɬ ɚɬɪɢɛɭɬ 

Project_Name (ɇɚɡɜɚɧɢɟ ɩɪɨɟɤɬɚ).  

 

ɋɜɹɡɢ ER-ɫɯɟɦɵ: 

- ɋɭɳɧɨɫɬɶ Organization (Ɉɪɝɚɧɢɡɚɰɢɹ) ɫɜɹɡɚɧɚ ɫ ɫɭɳɧɨɫɬɶɸ Project 

(ɉɪɨɟɤɬ) ɫɜɹɡɶɸ ɨɞɢɧ-ɤɨ-ɦɧɨɝɢɦ, ɝɞɟ ɫɭɳɧɨɫɬɶ Project ɹɜɥɹɟɬɫɹ ɪɨɞɢɬɟɥɶɫɤɨɣ 

(ɨɞɢɧ), ɚ ɫɭɳɧɨɫɬɶ Organization ɹɜɥɹɟɬɫɹ ɞɨɱɟɪɧɟɣ (ɦɧɨɝɨ). 

- ɋɭɳɧɨɫɬɶ Platform (ɉɥɚɬɮɨɪɦɚ) ɫɜɹɡɚɧɚ ɫ ɫɭɳɧɨɫɬɶɸ Project (ɉɪɨɟɤɬ) 

ɫɜɹɡɶɸ ɨɞɢɧ-ɤɨ-ɦɧɨɝɢɦ, ɝɞɟ ɫɭɳɧɨɫɬɶ Project ɹɜɥɹɟɬɫɹ ɪɨɞɢɬɟɥɶɫɤɨɣ (ɨɞɢɧ), ɚ 

ɫɭɳɧɨɫɬɶ Platform ɹɜɥɹɟɬɫɹ ɞɨɱɟɪɧɟɣ (ɦɧɨɝɨ). 

- ɋɭɳɧɨɫɬɶ Personal (ɉɟɪɫɨɧɚɥ) ɫɜɹɡɚɧɚ ɫ ɫɭɳɧɨɫɬɶɸ Project (ɉɪɨɟɤɬ) 

ɫɜɹɡɶɸ ɨɞɢɧ-ɤɨ-ɦɧɨɝɢɦ, ɝɞɟ ɫɭɳɧɨɫɬɶ Project ɹɜɥɹɟɬɫɹ ɪɨɞɢɬɟɥɶɫɤɨɣ (ɨɞɢɧ), ɚ 

ɫɭɳɧɨɫɬɶ Personal ɹɜɥɹɟɬɫɹ ɞɨɱɟɪɧɟɣ (ɦɧɨɝɨ). 

- ɋɭɳɧɨɫɬɶ Personal (ɉɟɪɫɨɧɚɥ) ɫɜɹɡɚɧɚ ɫ ɫɭɳɧɨɫɬɶɸ FILE_BASE (Ȼɚɡɚ 

ɮɚɣɥɨɜ) ɫɜɹɡɶɸ ɨɞɢɧ-ɤɨ-ɦɧɨɝɢɦ, ɝɞɟ ɫɭɳɧɨɫɬɶ FILE_BASE ɹɜɥɹɟɬɫɹ 

ɪɨɞɢɬɟɥɶɫɤɨɣ (ɨɞɢɧ), ɚ ɫɭɳɧɨɫɬɶ Personal ɹɜɥɹɟɬɫɹ ɞɨɱɟɪɧɟɣ (ɦɧɨɝɨ). 

- ɋɭɳɧɨɫɬɶ FILE_BASE (Ȼɚɡɚ ɮɚɣɥɨɜ) ɫɜɹɡɚɧɚ ɫ ɫɭɳɧɨɫɬɶɸ Project 

(ɉɪɨɟɤɬ) ɫɜɹɡɶɸ ɨɞɢɧ-ɤɨ-ɦɧɨɝɢɦ, ɝɞɟ ɫɭɳɧɨɫɬɶ Project ɹɜɥɹɟɬɫɹ ɪɨɞɢɬɟɥɶɫɤɨɣ 

(ɨɞɢɧ), ɚ ɫɭɳɧɨɫɬɶ FILE_BASE ɹɜɥɹɟɬɫɹ ɞɨɱɟɪɧɟɣ (ɦɧɨɝɨ). 

- ɋɭɳɧɨɫɬɶ prog (ȼɵɛɪɚɧɧɨɟ ɩɪɨɝɪɚɦɦɧɨɟ ɨɛɟɫɩɟɱɟɧɢɟ) ɫɜɹɡɚɧɚ ɫ 

ɫɭɳɧɨɫɬɶɸ Project (ɉɪɨɟɤɬ) ɫɜɹɡɶɸ ɨɞɢɧ-ɤɨ-ɦɧɨɝɢɦ, ɝɞɟ ɫɭɳɧɨɫɬɶ Project 

ɹɜɥɹɟɬɫɹ ɪɨɞɢɬɟɥɶɫɤɨɣ (ɨɞɢɧ), ɚ ɫɭɳɧɨɫɬɶ prog ɹɜɥɹɟɬɫɹ ɞɨɱɟɪɧɟɣ (ɦɧɨɝɨ). 

- ɋɭɳɧɨɫɬɶ prog (ȼɵɛɪɚɧɧɨɟ ɩɪɨɝɪɚɦɦɧɨɟ ɨɛɟɫɩɟɱɟɧɢɟ) ɫɜɹɡɚɧɚ ɫ 

ɫɭɳɧɨɫɬɶɸ PROGRAM (ɉɪɨɝɪɚɦɦɧɨɟ ɨɛɟɫɩɟɱɟɧɢɟ) ɫɜɹɡɶɸ ɦɧɨɝɨ-ɤɨ-ɦɧɨɝɢɦ. 

Ȼɵɥɚ ɩɪɨɜɟɞɟɧɚ ɧɨɪɦɚɥɢɡɚɰɢɹ ɛɚɡɵ ɞɚɧɧɵɯ ɞɨ ɱɟɬɜёɪɬɨɣ ɧɨɪɦɚɥɶɧɨɣ 

ɮɨɪɦɵ. ȼ ɬɚɛɥɢɰɚɯ ɤɚɠɞɵɣ ɚɬɪɢɛɭɬ ɚɬɨɦɚɪɟɧ, ɮɭɧɤɰɢɨɧɚɥɶɧɨ ɩɨɥɧɨɫɬɶɸ 

ɡɚɜɢɫɢɬ ɨɬ ɩɟɪɜɢɱɧɨɝɨ ɤɥɸɱɚ, ɥɸɛɨɣ ɧɟɤɥɸɱɟɜɨɣ ɚɬɪɢɛɭɬ ɡɚɜɢɫɢɬ ɬɨɥɶɤɨ ɨɬ 

ɩɟɪɜɢɱɧɨɝɨ ɤɥɸɱɚ, ɨɬɫɭɬɫɬɜɭɸɬ ɜɨɡɦɨɠɧɵɟ ɤɥɸɱɢ ɜ ɬɚɛɥɢɰɚɯ ɩɨɦɢɦɨ 

ɩɟɪɜɢɱɧɨɝɨ ɤɥɸɱɚ ɢ ɨɬɫɭɬɫɬɜɭɸɬ ɧɟɬɪɢɜɢɚɥɶɧɵɟ ɦɧɨɝɨɡɧɚɱɧɵɟ ɡɚɜɢɫɢɦɨɫɬɢ. 
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Ɋɢɫɭɧɨɤ 2 – ER-ɋɯɟɦɚ ɨɪɝɚɧɢɡɚɰɢɢ ɛɚɡɵ ɞɚɧɧɵɯ 
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4 ɂɧɮɨɪɦɚɰɢɨɧɧɚя ɢɧɬɟɝɪɚɰɢя ɫɪɟɞɫɬɜ ɩɨɞɞɟɪɠɤɢ ɩɪɨɰɟɫɫɚ 
ɩɪɨɟɤɬɢɪɨɜɚɧɢя 
 

4.1 Ʉɨɧɤɪɟɬɧɚя ɪɟɚɥɢɡɚɰɢя ɩɪɨɰɟɫɫɚ ɩɪɨɟɤɬɢɪɨɜɚɧɢя ɫ 

ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɚɩɩɚɪɚɬɧɵɯ ɢ ɩɪɨɝɪɚɦɦɧɵɯ ɫɪɟɞɫɬɜ 

 

Ɋɚɫɫɦɨɬɪɢɦ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ ɜɫɟ ɷɬɚɩɵ ɰɢɤɥɚ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɋȻɂɋ ɋɧɄ 

ɢ ɫɨɡɞɚɧɧɵɟ ɞɨɤɭɦɟɧɬɵ ɧɚ ɤɚɠɞɨɦ ɷɬɚɩɟ. ɇɚ ɷɬɚɩɟ ɫɢɫɬɟɦɧɨɝɨ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ 

ɪɚɡɪɚɛɚɬɵɜɚɟɬɫɹ ɩɨɜɟɞɟɧɱɟɫɤɚɹ ɦɨɞɟɥɶ ɋɧɄ ɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɫɨɫɬɚɜ ɋɎ-ɛɥɨɤɨɜ. 

Ⱦɨɤɭɦɟɧɬɵ ɧɚ ɞɚɧɧɨɦ ɷɬɚɩɟ ɦɨɝɭɬ ɛɵɬɶ ɩɪɟɞɫɬɚɜɥɟɧɵ ɪɚɡɥɢɱɧɵɦɢ ɮɨɪɦɚɬɚɦɢ 

ɮɚɣɥɨɜ, ɜ ɱɚɫɬɧɨɫɬɢ, .v (RTL-ɨɩɢɫɚɧɢɟ ɧɚ ɹɡɵɤɟ Verilog HDL), .vhd (RTL-ɨɩɢɫɚɧɢɟ 

ɧɚ ɹɡɵɤɟ VHDL), .csv (ɬɟɤɫɬɨɜɵɣ ɮɨɪɦɚɬ ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɬɚɛɥɢɱɧɵɯ ɞɚɧɧɵɯ) ɢ 

ɞɪɭɝɢɯ. 

 
Ɍɚɛɥɢɰɚ 11 – Ⱦɨɤɭɦɟɧɬɵ ɷɬɚɩɚ ɫɢɫɬɟɦɧɨɝɨ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ 

ɉɨɪɹɞɤɨɜɵɣ 
ɧɨɦɟɪ 

Ɍɢɩ ɞɨɤɭɦɟɧɬɚ ɋɬɚɬɭɫ ɞɨɤɭɦɟɧɬɚ 

1 Ɍɟɯɧɢɱɟɫɤɨɟ ɡɚɞɚɧɢɟ ɂɡɜɧɟ 
2 Ɍɟɤɫɬɨɜɨɟ ɨɩɢɫɚɧɢɟ ɚɥɝɨɪɢɬɦɚ ɋɨɡɞɚɟɬɫɹ 
3 Ȼɥɨɤ-ɫɯɟɦɚ ɚɥɝɨɪɢɬɦɚ ɋɨɡɞɚɟɬɫɹ 
4 Ɇɚɬɟɦɚɬɢɱɟɫɤɚɹ ɦɨɞɟɥɶ ɚɥɝɨɪɢɬɦɚ ɋɨɡɞɚɟɬɫɹ 

5 ɉɨɜɟɞɟɧɱɟɫɤɚɹ ɦɨɞɟɥɶ ɚɥɝɨɪɢɬɦɚ 
ɋɨɡɞɚɟɬɫɹ / 
ɩɟɪɟɞɚɟɬɫɹ 

6 
Ɏɚɣɥɵ ɬɟɫɬɨɜɨɝɨ ɨɤɪɭɠɟɧɢɹ ɩɨɜɟɞɟɧɱɟɫɤɨɣ 
ɦɨɞɟɥɢ ɚɥɝɨɪɢɬɦɚ 

ɋɨɡɞɚɟɬɫɹ 

7 ɋɬɪɭɤɬɭɪɧɚɹ ɫɯɟɦɚ ɋɧɄ 
ɋɨɡɞɚɟɬɫɹ / 
ɩɟɪɟɞɚɟɬɫɹ 

8 ɋɩɢɫɨɤ ɢɫɩɨɥɶɡɭɟɦɵɯ ɋɎ-ɛɥɨɤɨɜ 
ɋɨɡɞɚɟɬɫɹ / 
ɩɟɪɟɞɚɟɬɫɹ 

9 ɋɩɢɫɨɤ ɩɨɤɭɩɧɵɯ ɋɎ-ɛɥɨɤɨɜ 
ɋɨɡɞɚɟɬɫɹ / 
ɩɟɪɟɞɚɟɬɫɹ 

10 ɋɩɟɰɢɮɢɤɚɰɢɹ ɢɧɬɟɪɮɟɣɫɚ 
ɋɨɡɞɚɟɬɫɹ / 
ɩɟɪɟɞɚɟɬɫɹ 

11 
ɋɩɟɰɢɮɢɤɚɰɢɢ ɧɚ ɪɚɡɪɚɛɨɬɤɭ ɩɪɨɝɪɚɦɦɧɨɝɨ 
ɨɛɟɫɩɟɱɟɧɢɹ 

ɋɨɡɞɚɟɬɫɹ / 
ɩɟɪɟɞɚɟɬɫɹ 

12 ɋɩɟɰɢɮɢɤɚɰɢɢ ɧɚ ɪɚɡɪɚɛɨɬɤɭ ɋɎ-ɛɥɨɤɨɜ 
ɋɨɡɞɚɟɬɫɹ / 
ɩɟɪɟɞɚɟɬɫɹ 

 
ɇɚ ɷɬɚɩɟ ɮɭɧɤɰɢɨɧɚɥɶɧɨɝɨ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɫɨɡɞɚɟɬɫɹ RTL-ɨɩɢɫɚɧɢɟ 

ɮɭɧɤɰɢɨɧɚɥɶɧɨɣ ɦɨɞɟɥɢ ɫɢɫɬɟɦɵ ɧɚ ɹɡɵɤɟ ɨɩɢɫɚɧɢɹ ɚɩɩɚɪɚɬɭɪɵ (VHDL, 
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Verilog) ɢ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɜɟɪɢɮɢɤɚɰɢɹ ɢ ɮɭɧɤɰɢɨɧɚɥɶɧɨɟ ɬɟɫɬɢɪɨɜɚɧɢɟ 

ɫɯɟɦɨɬɟɯɧɢɱɟɫɤɢɯ ɪɟɲɟɧɢɣ ɋɧɄ. Ɏɭɧɤɰɢɨɧɚɥɶɧɚɹ ɦɨɞɟɥɶ ɋɧɄ ɪɟɚɥɢɡɭɟɬɫɹ ɥɢɛɨ 

ɧɚ ɭɪɨɜɧɟ ɤɪɭɩɧɵɯ ɫɬɪɭɤɬɭɪɧɵɯ ɛɥɨɤɨɜ (PMS-level), ɥɢɛɨ ɧɚ ɭɪɨɜɧɟ ɪɟɝɢɫɬɪɨɜ 

(RTL-level). 

 

Ɍɚɛɥɢɰɚ 12 – Ⱦɨɤɭɦɟɧɬɵ ɷɬɚɩɚ ɮɭɧɤɰɢɨɧɚɥɶɧɨɝɨ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ 

ɉɨɪɹɞɤɨɜɵɣ 
ɧɨɦɟɪ 

Ɍɢɩ ɞɨɤɭɦɟɧɬɚ ɋɬɚɬɭɫ ɞɨɤɭɦɟɧɬɚ 

1 ɉɨɜɟɞɟɧɱɟɫɤɚɹ ɦɨɞɟɥɶ ɚɥɝɨɪɢɬɦɚ ɂɡɜɧɟ 
2 ɋɬɪɭɤɬɭɪɧɚɹ ɫɯɟɦɚ ɋɧɄ ɂɡɜɧɟ 
3 ɋɩɢɫɨɤ ɢɫɩɨɥɶɡɭɟɦɵɯ ɋɎ-ɛɥɨɤɨɜ ɂɡɜɧɟ 
4 ɋɩɢɫɨɤ ɩɨɤɭɩɧɵɯ ɋɎ-ɛɥɨɤɨɜ ɂɡɜɧɟ 
5 ɋɩɟɰɢɮɢɤɚɰɢɹ ɢɧɬɟɪɮɟɣɫɚ ɂɡɜɧɟ 
6 ɋɩɟɰɢɮɢɤɚɰɢɢ ɧɚ ɪɚɡɪɚɛɨɬɤɭ ɩɪɨɝɪɚɦɦɧɨɝɨ 

ɨɛɟɫɩɟɱɟɧɢɹ 
ɂɡɜɧɟ 

7 ɋɩɟɰɢɮɢɤɚɰɢɢ ɧɚ ɪɚɡɪɚɛɨɬɤɭ ɋɎ-ɛɥɨɤɨɜ ɂɡɜɧɟ 
8 ɉɨɜɟɞɟɧɱɟɫɤɚɹ RTL-ɦɨɞɟɥɶ ɋɎ-ɛɥɨɤɨɜ ɋɨɡɞɚɟɬɫɹ 
9 Ɉɩɢɫɚɧɢɟ ɩɪɨɬɨɤɨɥɨɜ ɩɟɪɟɞɚɱɢ ɢɧɮɨɪɦɚɰɢɢ ɋɨɡɞɚɟɬɫɹ 
10 RTL-ɦɨɞɟɥɶ ɲɢɧɧɨɝɨ ɢɧɬɟɪɮɟɣɫɚ ɋɨɡɞɚɟɬɫɹ 
11 Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɩɚɪɚɦɟɬɪɨɜ 

ɥɢɧɢɣ ɫɜɹɡɢ 
ɋɨɡɞɚɟɬɫɹ 

12 ɋɩɟɰɢɮɢɤɚɰɢɹ ɢɧɬɟɪɮɟɣɫɨɜ ɋɨɡɞɚɟɬɫɹ / 
ɩɟɪɟɞɚɟɬɫɹ 

13 Ɉɩɢɫɚɧɢɟ ɚɪɯɢɬɟɤɬɭɪɵ ɜɧɟɲɧɢɯ ɢɧɬɟɪɮɟɣɫɨɜ ɋɨɡɞɚɟɬɫɹ 
14 Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɩɚɪɚɦɟɬɪɨɜ 

ɥɢɧɢɣ ɫɜɹɡɢ ɫ ɭɱɟɬɨɦ ɜɥɢɹɧɢɹ ɤɨɪɩɭɫɚ 
ɦɢɤɪɨɫɯɟɦɵ 

ɋɨɡɞɚɟɬɫɹ 

15 ɋɢɫɬɟɦɧɵɟ ɨɝɪɚɧɢɱɟɧɢɹ ɋɨɡɞɚɟɬɫɹ / 
ɩɟɪɟɞɚɟɬɫɹ 

16 Ɍɪɟɛɨɜɚɧɢɹ ɤ ɨɛɟɫɩɟɱɟɧɢɸ ɩɢɬɚɧɢɹ ɋɨɡɞɚɟɬɫɹ 
17 Ɋɟɡɭɥɶɬɚɬɵ ɨɰɟɧɤɢ ɩɨɬɪɟɛɥɹɟɦɨɣ ɦɨɳɧɨɫɬɢ ɋɨɡɞɚɟɬɫɹ 
18 Ɋɟɡɭɥɶɬɚɬɵ ɨɰɟɧɤɢ ɧɚɞɟɠɧɨɫɬɢ ɋɧɄ ɋɨɡɞɚɟɬɫɹ 
19 RTL-ɨɩɢɫɚɧɢɟ ɋɧɄ ɋɨɡɞɚɟɬɫɹ / 

ɩɟɪɟɞɚɟɬɫɹ 
20 Ɏɚɣɥɵ ɬɟɫɬɨɜɨɝɨ ɨɤɪɭɠɟɧɢɹ ɋɧɄ ɋɨɡɞɚɟɬɫɹ / 

ɩɟɪɟɞɚɟɬɫɹ 
21 Ⱦɟɬɚɥɶɧɚɹ ɫɩɟɰɢɮɢɤɚɰɢɹ ɋɧɄ ɋɨɡɞɚɟɬɫɹ / 

ɩɟɪɟɞɚɟɬɫɹ 
 
ɇɚ ɷɬɚɩɟ ɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɨɩɢɫɚɧɢɟ ɫɯɟɦɵ 

ɋɧɄ ɞɥɹ ɧɚ ɜɟɧɬɢɥɶɧɨɦ ɭɪɨɜɧɟ, ɩɪɟɞɫɬɚɜɥɹɟɦɨɟ ɜ ɮɨɪɦɟ ɫɩɢɫɤɚ ɫɨɟɞɢɧɟɧɢɣ 

(Netlist), ɤɨɬɨɪɵɣ ɹɜɥɹɟɬɫɹ ɬɟɤɫɬɨɜɨɣ ɮɨɪɦɨɣ ɤɨɞɢɪɨɜɚɧɢɹ ɫɯɟɦɵ. 
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Ɍɚɛɥɢɰɚ 13 – Ⱦɨɤɭɦɟɧɬɵ ɷɬɚɩɚ ɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ 

ɉɨɪɹɞɤɨɜɵɣ  
ɧɨɦɟɪ 

Ɍɢɩ ɞɨɤɭɦɟɧɬɚ ɋɬɚɬɭɫ ɞɨɤɭɦɟɧɬɚ 

1 Ⱦɟɬɚɥɶɧɚɹ ɫɩɟɰɢɮɢɤɚɰɢɹ ɋɧɄ ɂɡɜɧɟ 
2 ɋɩɟɰɢɮɢɤɚɰɢɹ ɢɧɬɟɪɮɟɣɫɨɜ ɂɡɜɧɟ 
3 ɋɢɫɬɟɦɧɵɟ ɨɝɪɚɧɢɱɟɧɢɹ ɂɡɜɧɟ 
4 RTL-ɨɩɢɫɚɧɢɟ ɋɧɄ ɂɡɜɧɟ 
5 Ɏɚɣɥɵ ɬɟɫɬɨɜɨɝɨ ɨɤɪɭɠɟɧɢɹ ɋɧɄ ɂɡɜɧɟ 
6 ɋɬɚɧɞɚɪɬɧɚɹ ɛɢɛɥɢɨɬɟɤɚ ɩɪɨɢɡɜɨɞɫɬɜɚ ɂɡɜɧɟ 
7 Ɋɟɡɭɥɶɬɚɬɵ ɮɢɡɢɱɟɫɤɨɣ ɨɩɬɢɦɢɡɚɰɢɢ ɋɨɡɞɚɟɬɫɹ 
8 Ɋɟɡɭɥɶɬɚɬɵ ɫɬɚɬɢɱɟɫɤɨɝɨ ɜɪɟɦɟɧɧɨɝɨ ɚɧɚɥɢɡɚ ɋɨɡɞɚɟɬɫɹ 
9 Ɋɟɡɭɥɶɬɚɬɵ ɮɨɪɦɚɥɶɧɨɣ ɜɟɪɢɮɢɤɚɰɢɢ ɋɨɡɞɚɟɬɫɹ 
10 Ɋɟɡɭɥɶɬɚɬɵ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɫɩɢɫɤɚ ɫɨɟɞɢɧɟɧɢɣ ɋɨɡɞɚɟɬɫɹ 
11 ɋɩɢɫɨɤ ɫɨɟɞɢɧɟɧɢɣ (Netlist) ɋɨɡɞɚɟɬɫɹ / 

ɩɟɪɟɞɚɟɬɫɹ 
12 ɉɪɟɞɜɚɪɢɬɟɥɶɧɵɟ ɩɚɪɚɦɟɬɪɵ ɤɪɢɫɬɚɥɥɚ ɋɨɡɞɚɟɬɫɹ / 

ɩɟɪɟɞɚɟɬɫɹ 
13 ɉɪɟɞɜɚɪɢɬɟɥɶɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɋɧɄ ɋɨɡɞɚɟɬɫɹ / 

ɩɟɪɟɞɚɟɬɫɹ 
14 Ɉɩɢɫɚɧɢɟ ɜɪɟɦɟɧɧɵɯ ɨɝɪɚɧɢɱɟɧɢɣ ɋɨɡɞɚɟɬɫɹ / 

ɩɟɪɟɞɚɟɬɫɹ 
15 Ɉɝɪɚɧɢɱɟɧɢɹ ɧɚ ɪɚɫɩɨɥɨɠɟɧɢɟ ɤɨɦɩɨɧɟɧɬɨɜ 

ɩɪɨɟɤɬɚ 
ɋɨɡɞɚɟɬɫɹ / 
ɩɟɪɟɞɚɟɬɫɹ 

 

ɇɚ ɷɬɚɩɟ ɬɨɩɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɟɪɟɯɨɞ ɨɬ 

ɥɨɝɢɱɟɫɤɨɝɨ ɭɪɨɜɧɹ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɤ ɮɢɡɢɱɟɫɤɨɣ ɪɟɚɥɢɡɚɰɢɢ ɫ ɭɱɟɬɨɦ ɜɥɢɹɧɢɹ 

ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɨɝɪɚɧɢɱɟɧɢɣ ɢ ɮɢɡɢɱɟɫɤɢɯ ɮɚɤɬɨɪɨɜ. 

 

Ɍɚɛɥɢɰɚ 14 – Ⱦɨɤɭɦɟɧɬɵ ɷɬɚɩɚ ɬɨɩɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ 

ɉɨɪɹɞɤɨɜɵɣ 
ɧɨɦɟɪ 

Ɍɢɩ ɞɨɤɭɦɟɧɬɚ ɋɬɚɬɭɫ ɞɨɤɭɦɟɧɬɚ 

1 ɋɩɢɫɨɤ ɫɨɟɞɢɧɟɧɢɣ (Netlist) ɂɡɜɧɟ 
2 ɉɪɟɞɜɚɪɢɬɟɥɶɧɵɟ ɩɚɪɚɦɟɬɪɵ ɤɪɢɫɬɚɥɥɚ ɂɡɜɧɟ 
3 ɉɪɟɞɜɚɪɢɬɟɥɶɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɋɧɄ ɂɡɜɧɟ 
4 Ɍɪɟɛɨɜɚɧɢɹ ɢɡɝɨɬɨɜɢɬɟɥɹ ɂɡɜɧɟ 
5 Ɉɩɢɫɚɧɢɟ ɜɪɟɦɟɧɧɵɯ ɨɝɪɚɧɢɱɟɧɢɣ ɂɡɜɧɟ 
6 Ɉɝɪɚɧɢɱɟɧɢɹ ɧɚ ɪɚɫɩɨɥɨɠɟɧɢɟ ɤɨɦɩɨɧɟɧɬɨɜ 

ɩɪɨɟɤɬɚ 
ɂɡɜɧɟ 

7 Ɍɪɟɛɨɜɚɧɢɹ ɤ ɝɟɨɦɟɬɪɢɢ ɤɪɢɫɬɚɥɥɚ ɂɡɜɧɟ 
8 Ɍɪɟɛɨɜɚɧɢɹ ɤ ɷɥɟɤɬɪɢɱɟɫɤɢɦ ɩɚɪɚɦɟɬɪɚɦ 

ɤɪɢɫɬɚɥɥɚ 
ɂɡɜɧɟ 

9 Ɍɪɟɛɨɜɚɧɢɹ ɤ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɨɣ ɫɨɜɦɟɫɬɢɦɨɫɬɢ ɂɡɜɧɟ 
10 Ɋɟɡɭɥɶɬɚɬɵ ɨɩɬɢɦɢɡɚɰɢɢ ɦɨɞɟɥɢ ɫɢɝɧɚɥɶɧɵɯ 

ɰɟɩɟɣ 
ɋɨɡɞɚɟɬɫɹ 

11 Ɋɟɡɭɥɶɬɚɬɵ ɨɩɬɢɦɢɡɚɰɢɢ ɫɩɢɫɤɚ ɫɨɟɞɢɧɟɧɢɣ ɋɨɡɞɚɟɬɫɹ 
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12 Ɋɟɡɭɥɶɬɚɬɵ ɨɩɬɢɦɢɡɚɰɢɢ ɝɟɨɦɟɬɪɢɢ ɫɢɝɧɚɥɶɧɵɯ 
ɰɟɩɟɣ 

ɋɨɡɞɚɟɬɫɹ 

13 Ɋɟɡɭɥɶɬɚɬɵ ɚɧɚɥɢɡɚ ɩɟɪɟɤɪɟɫɬɧɵɯ ɩɨɦɟɯ ɋɧɄ ɋɨɡɞɚɟɬɫɹ 
14 Ɉɰɟɧɤɚ ɩɚɪɚɦɟɬɪɨɜ ɷɥɟɤɬɪɨɩɢɬɚɧɢɹ ɋɨɡɞɚɟɬɫɹ 
15 Ɋɟɡɭɥɶɬɚɬɵ ɨɩɬɢɦɢɡɚɰɢɢ ɞɢɧɚɦɢɱɟɫɤɨɝɨ 

ɩɨɬɪɟɛɥɟɧɢɹ ɢ ɬɨɤɨɜ ɭɬɟɱɤɢ 
ɋɨɡɞɚɟɬɫɹ 

16 Ɉɬɱɟɬ ɩɨ ɫɬɚɬɢɱɟɫɤɨɦɭ ɢ ɜɪɟɦɟɧɧɨɦɭ ɚɧɚɥɢɡɭ ɋɨɡɞɚɟɬɫɹ 
ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 14 

ɉɨɪɹɞɤɨɜɵɣ 
ɧɨɦɟɪ 

Ɍɢɩ ɞɨɤɭɦɟɧɬɚ ɋɬɚɬɭɫ ɞɨɤɭɦɟɧɬɚ 

17 Ɏɚɣɥɵ ɬɨɩɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɟɤɬɚ ɋɧɄ ɋɨɡɞɚɟɬɫɹ / 
ɩɟɪɟɞɚɟɬɫɹ 

18 ɉɚɪɚɦɟɬɪɵ ɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɤɪɢɫɬɚɥɥɚ ɋɨɡɞɚɟɬɫɹ / 
ɩɟɪɟɞɚɟɬɫɹ 

 

ɗɬɚɩ ɜɟɪɢɮɢɤɚɰɢɢ ɢ ɩɨɞɝɨɬɨɜɤɢ ɤ ɩɪɨɢɡɜɨɞɫɬɜɭ ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ 

ɨɫɭɳɟɫɬɜɥɟɧɢɹ ɨɤɨɧɱɚɬɟɥɶɧɨɣ ɩɪɨɜɟɪɤɢ ɋɧɄ ɧɚ ɫɨɨɬɜɟɬɫɬɜɢɟ ɬɪɟɛɨɜɚɧɢɹɦ 

ɫɩɟɰɢɮɢɤɚɰɢɣ, ɨɫɭɳɟɫɬɜɥɟɧɢɹ ɨɩɟɪɚɰɢɣ ɞɥɹ ɩɨɞɝɨɬɨɜɤɢ ɤ ɩɪɨɢɡɜɨɞɫɬɜɭ, 

ɪɚɡɪɚɛɨɬɤɢ ɤɨɧɫɬɪɭɤɬɨɪɫɤɨɣ ɢ ɫɨɩɪɨɜɨɞɢɬɟɥɶɧɨɣ ɞɨɤɭɦɟɧɬɚɰɢɢ ɞɥɹ ɩɟɪɟɞɚɱɢ 

ɢɡɝɨɬɨɜɢɬɟɥɸ. 

Ɏɨɪɦɚɥɶɧɭɸ ɜɟɪɢɮɢɤɚɰɢɸ ɩɪɨɜɨɞɹɬ ɞɥɹ ɬɨɝɨ, ɱɬɨɛɵ ɩɪɨɜɟɪɢɬɶ ɩɪɨɟɤɬ ɧɚ 

ɫɨɨɬɜɟɬɫɬɜɢɟ ɬɪɟɛɨɜɚɧɢɹɦ ɫɩɟɰɢɮɢɤɚɰɢɣ ɢ ɩɪɢɧɹɬɶ ɪɟɲɟɧɢɟ ɨ ɩɟɪɟɞɚɱɟ 

ɢɧɮɨɪɦɚɰɢɢ ɞɥɹ ɢɡɝɨɬɨɜɥɟɧɢɹ ɋɧɄ ɧɚ ɮɚɛɪɢɤɭ. 

Ɏɢɧɚɥɶɧɨɟ ɦɨɞɟɥɢɪɨɜɚɧɢɟ ɨɫɭɳɟɫɬɜɥɹɸɬ ɫ ɭɱɟɬɨɦ ɜɪɟɦɟɧɧɵɯ ɡɚɞɟɪɠɟɤ ɧɚ 

ɥɢɧɢɹɯ ɫɜɹɡɢ, ɜɡɚɢɦɧɨɝɨ ɜɥɢɹɧɢɹ ɷɥɟɦɟɧɬɨɜ, ɥɢɧɢɣ ɫɜɹɡɢ ɢ ɞɪɭɝɢɯ ɩɚɪɚɡɢɬɧɵɯ 

ɷɮɮɟɤɬɨɜ. ɇɚ ɨɫɧɨɜɟ ɨɬɱɟɬɨɜ ɨɰɟɧɢɜɚɸɬ ɫɨɨɬɜɟɬɫɬɜɢɟ ɮɚɤɬɢɱɟɫɤɢɯ ɩɚɪɚɦɟɬɪɨɜ 

ɰɟɩɟɣ ɡɚɞɚɧɧɵɦ ɡɧɚɱɟɧɢɹɦ, ɚ ɬɚɤɠɟ ɩɨɥɧɨɬɭ ɢ ɤɨɪɪɟɤɬɧɨɫɬɶ ɡɚɞɚɧɧɵɯ 

ɨɝɪɚɧɢɱɟɧɢɣ. 

 
Ɍɚɛɥɢɰɚ 15 – Ⱦɨɤɭɦɟɧɬɵ ɷɬɚɩɚ ɜɟɪɢɮɢɤɚɰɢɢ ɢ ɩɨɞɝɨɬɨɜɤɢ ɤ ɩɪɨɢɡɜɨɞɫɬɜɭ 

ɉɨɪɹɞɤɨɜɵɣ 
ɧɨɦɟɪ 

Ɍɢɩ ɞɨɤɭɦɟɧɬɚ ɋɬɚɬɭɫ ɞɨɤɭɦɟɧɬɚ 

1 Ɍɟɯɧɢɱɟɫɤɨɟ ɡɚɞɚɧɢɟ ɂɡɜɧɟ 
2 Ɏɚɣɥɵ ɬɨɩɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɟɤɬɚ ɋɧɄ ɂɡɜɧɟ 
3 ɉɚɪɚɦɟɬɪɵ ɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɤɪɢɫɬɚɥɥɚ ɂɡɜɧɟ 
4 Ɉɬɱɟɬ ɨ ɮɨɪɦɚɥɶɧɨɣ ɜɟɪɢɮɢɤɚɰɢɢ ɋɨɡɞɚɟɬɫɹ 
5 Ɉɬɱɟɬ ɨ ɮɢɧɚɥɶɧɨɦ ɦɨɞɟɥɢɪɨɜɚɧɢɢ ɋɨɡɞɚɟɬɫɹ 
6 Ɉɬɱɟɬ ɨ ɮɢɡɢɱɟɫɤɨɣ ɜɟɪɢɮɢɤɚɰɢɢ ɬɨɩɨɥɨɝɢɢ 

(DRC & LVS) 
ɋɨɡɞɚɟɬɫɹ 
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7 Ɏɚɣɥɵ ɬɨɩɨɥɨɝɢɢ ɋɧɄ ɋɨɡɞɚɟɬɫɹ / 
ɩɟɪɟɞɚɟɬɫɹ 

8 Ʉɨɧɫɬɪɭɤɬɨɪɫɤɚɹ ɞɨɤɭɦɟɧɬɚɰɢɹ ɧɚ ɋɧɄ ɋɨɡɞɚɟɬɫɹ / 
ɩɟɪɟɞɚɟɬɫɹ 

9 Ɍɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɞɨɤɭɦɟɧɬɚɰɢɹ ɧɚ ɋɧɄ ɋɨɡɞɚɟɬɫɹ / 
ɩɟɪɟɞɚɟɬɫɹ 

10 ɋɨɩɪɨɜɨɞɢɬɟɥɶɧɚɹ ɞɨɤɭɦɟɧɬɚɰɢɹ ɧɚ ɋɧɄ ɋɨɡɞɚɟɬɫɹ / 
ɩɟɪɟɞɚɟɬɫɹ 

 

4.2 Ɉɩɢɫɚɧɢɟ ɪɚɡɪɚɛɨɬɚɧɧɵɯ ɩɪɨɝɪɚɦɦɧɵɯ ɫɪɟɞɫɬɜ ɨɛɟɫɩɟɱɟɧɢя 

ɢɧɬɟɝɪɚɰɢɢ 

 

ȼ ɯɨɞɟ ɜɵɩɭɫɤɧɨɣ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ ɛɵɥɢ ɨɩɪɟɞɟɥɟɧɵ ɨɫɧɨɜɧɵɟ 

ɮɭɧɤɰɢɨɧɚɥɶɧɵɟ ɬɪɟɛɨɜɚɧɢɹ ɤ ɩɪɢɤɥɚɞɧɨɦɭ ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ ɞɥɹ 

ɢɧɮɨɪɦɚɰɢɨɧɧɨɣ ɩɨɞɞɟɪɠɤɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɦɢɤɪɨɷɥɟɤɬɪɨɧɧɵɯ ɢɡɞɟɥɢɣ ɧɚ 

ɨɫɧɨɜɟ ɋȻɂɋ. Ʌɨɝɢɱɟɫɤɚɹ ɫɬɪɭɤɬɭɪɚ ɩɪɨɟɤɬɚ ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ 

ɩɪɢɜɟɞɟɧɚ ɜ ɜɢɞɟ ɞɢɚɝɪɚɦɦɵ ɤɥɚɫɫɨɜ ɧɚ ɪɢɫɭɧɤɟ 3. Ⱦɥɹ ɫɨɡɞɚɧɢɹ ɢ ɨɬɫɥɟɠɢɜɚɧɢɹ 

ɢɡɦɟɧɟɧɢɹ ɫɨɫɬɨɹɧɢɹ ɩɪɨɟɤɬɚ (ɜɟɞɟɧɢɹ ɩɪɨɟɤɬɚ) ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɝɥɚɜɧɚɹ ɮɨɪɦɚ 

ɩɪɟɞɥɚɝɚɟɦɨɝɨ ɩɪɨɝɪɚɦɦɧɨɝɨ ɩɪɨɞɭɤɬɚ. ȼ ɞɚɧɧɨɣ ɮɨɪɦɟ ɫɨɫɪɟɞɨɬɨɱɟɧ ɜɟɫɶ 

ɜɵɡɨɜ ɨɫɧɨɜɧɵɯ ɢ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɮɭɧɤɰɢɣ, ɜ ɫɨɜɨɤɭɩɧɨɫɬɢ ɪɟɚɥɢɡɭɸɳɢɯ 

ɡɚɞɚɧɧɵɟ ɬɪɟɛɨɜɚɧɢɹ ɤ ɩɪɨɝɪɚɦɦɧɨɦɭ ɨɛɟɫɩɟɱɟɧɢɸ. Ⱦɥɹ ɭɩɪɚɜɥɟɧɢɹ ɩɪɨɟɤɬɨɦ ɢ 

ɫɨɡɞɚɧɢɹ ɦɟɯɚɧɢɡɦɚ ɪɚɡɝɪɚɧɢɱɟɧɢɹ ɞɨɫɬɭɩɚ ɤ ɩɪɨɟɤɬɧɵɦ ɞɚɧɧɵɦ ɢ ɧɟɤɨɬɨɪɵɦ 

ɮɭɧɤɰɢɹɦ ɪɟɚɥɢɡɨɜɚɧɚ ɢɟɪɚɪɯɢɹ ɩɪɚɜ ɞɨɫɬɭɩɚ. Ɋɚɡɞɟɥɟɧɢɹ ɮɭɧɤɰɢɨɧɚɥɚ 

ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ ɩɨɤɚɡɚɧɨ ɧɚ ɞɢɚɝɪɚɦɦɟ ɜɚɪɢɚɧɬɨɜ ɢɫɩɨɥɶɡɨɜɚɧɢɹ 

(ɪɢɫɭɧɨɤ 4). 

Ɋɨɥɶ ɚɞɦɢɧɢɫɬɪɚɬɨɪɚ ɡɚɧɢɦɚɟɬ ɪɭɤɨɜɨɞɢɬɟɥɶ ɩɪɨɟɤɬɚ, ɤɨɬɨɪɵɣ ɨɛɥɚɞɚɟɬ 

ɮɭɧɤɰɢɨɧɚɥɨɦ ɩɨ ɫɨɡɞɚɧɢɸ ɢ ɜɟɞɟɧɢɸ ɩɪɨɟɤɬɚ. Ⱥɞɦɢɧɢɫɬɪɚɬɨɪ ɩɪɨɜɟɪɹɟɬ 

ɧɚɥɢɱɢɟ ɢ ɩɪɚɜɢɥɶɧɨɫɬɶ ɜɫɟɯ ɞɨɤɭɦɟɧɬɨɜ ɧɚ ɜɫɟɯ ɫɬɚɞɢɹɯ, ɨɬɤɪɵɜɚɟɬ ɩɟɪɟɯɨɞ ɧɚ 

ɫɥɟɞɭɸɳɢɣ ɷɬɚɩ ɢ ɡɚɩɨɥɧɹɟɬ ɛɚɡɭ ɧɨɜɵɦɢ ɞɚɧɧɵɦɢ, ɤɨɝɞɚ ɜ ɷɬɨɦ ɜɨɡɧɢɤɚɟɬ 

ɧɟɨɛɯɨɞɢɦɨɫɬɶ. Ɋɨɥɶ ɩɨɥɶɡɨɜɚɬɟɥɹ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɫɨɡɞɚɧɢɢ ɧɭɠɧɵɯ 

ɤɨɧɫɬɪɭɤɬɨɪɫɤɢɯ ɞɨɤɭɦɟɧɬɨɦ ɢ ɡɚɝɪɭɡɤɟ ɢɯ ɜ ɛɚɡɭ ɞɚɧɧɵɯ ɞɥɹ ɩɪɨɜɟɪɤɢ. Ɍɚɤɠɟ 

ɩɨɥɶɡɨɜɚɬɟɥɸ ɞɨɫɬɭɩɧɚ ɮɭɧɤɰɢɢ ɡɚɩɭɫɤɚ ɩɪɨɝɪɚɦɦ, ɫ ɜɵɛɨɪɨɦ ɢɡ 

ɪɟɤɨɦɟɧɞɭɟɦɵɯ ɪɭɤɨɜɨɞɢɬɟɥɟɦ ɞɥɹ ɬɟɤɭɳɟɣ ɫɬɚɞɢɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ. 
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Ɋɢɫɭɧɨɤ 3 – Ⱦɢɚɝɪɚɦɦɚ ɤɥɚɫɫɨɜ  
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Ɋɢɫɭɧɨɤ 4 – Ⱦɢɚɝɪɚɦɦɚ ɜɚɪɢɚɧɬɨɜ ɢɫɩɨɥɶɡɨɜɚɧɢɹ 

 

4.3 Ⱦɟɦɨɧɫɬɪɚɰɢя ɨɫɧɨɜɧɵɯ ɮɭɧɤɰɢɨɧɚɥɶɧɵɯ ɜɨɡɦɨɠɧɨɫɬɟɣ 

ɩɪɨɝɪɚɦɦɵ 

 

Ɋɚɛɨɬɚ ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ ɧɚɱɢɧɚɟɬɫɹ ɫ ɚɜɬɨɪɢɡɚɰɢɢ ɩɨɥɶɡɨɜɚɬɟɥɹ 

(ɪɢɫɭɧɨɤ 5). ɍ ɤɚɠɞɨɝɨ ɩɨɥɶɡɨɜɚɬɟɥɹ ɜ ɛɚɡɟ ɞɚɧɧɵɯ ɞɨɥɠɟɧ ɛɵɬɶ ɩɪɟɞɭɫɦɨɬɪɟɧ 

ɥɢɱɧɵɣ ɥɨɝɢɧ ɢ ɩɚɪɨɥɶ ɞɥɹ ɜɯɨɞɚ ɜ ɫɢɫɬɟɦɭ. Ⱦɨɛɚɜɥɹɬɶ ɧɨɜɵɯ ɩɨɥɶɡɨɜɚɬɟɥɟɣ 

ɦɨɝɭɬ ɬɨɥɶɤɨ ɚɞɦɢɧɢɫɬɪɚɬɨɪɵ. ɉɨɫɥɟ ɭɫɩɟɲɧɨɣ ɚɜɬɨɪɢɡɚɰɢɢ ɨɬɤɪɵɜɚɟɬɫɹ 

ɞɨɫɬɭɩ ɤ ɝɥɚɜɧɨɣ ɮɨɪɦɟ (ɪɢɫɭɧɨɤ 6), ɜ ɥɟɜɨɣ ɱɚɫɬɢ ɤɨɬɨɪɨɣ ɨɬɨɛɪɚɠɚɟɬɫɹ 

ɢɧɮɨɪɦɚɰɢɹ ɨ ɩɪɨɟɤɬɚɯ, ɚ ɬɚɤɠɟ ɪɟɚɥɢɡɨɜɚɧ ɩɨɢɫɤ ɩɪɨɟɤɬɚ, ɩɟɪɟɤɥɸɱɟɧɢɟ ɦɟɠɞɭ 

ɩɪɨɟɤɬɚɦɢ ɢ ɭɞɚɥɟɧɢɹ ɩɪɨɟɤɬɚ. ȼ ɩɪɚɜɨɣ ɱɚɫɬɢ ɢɧɬɟɪɮɟɣɫɧɨɝɨ ɨɤɧɚ ɫɨɞɟɪɠɢɬɫɹ 

ɢɧɮɨɪɦɚɰɢɢ ɨ ɫɬɚɞɢɹɯ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɢ ɜɨɡɦɨɠɧɨɫɬɶ ɡɚɝɪɭɡɤɢ\ɜɵɝɪɭɡɤɢ 

ɮɚɣɥɨɜ ɢ ɡɚɩɭɫɤɚ ɩɪɨɝɪɚɦɦ. ȼ ɧɢɠɧɟɣ ɱɚɫɬɢ ɨɬɨɛɪɚɠɚɟɬɫɹ ɫɩɢɫɨɤ ɩɨɫɥɟɞɧɢɯ 

ɢɡɦɟɧёɧɧɵɯ ɮɚɣɥɨɜ ɞɚɧɧɨɝɨ ɩɪɨɟɤɬɚ. 
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Ɋɢɫɭɧɨɤ 5 – Ɏɨɪɦɚ ɚɜɬɨɪɢɡɚɰɢɢ 

 

ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɷɥɟɤɬɪɨɧɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ ɧɚɱɢɧɚɟɬɫɹ ɫ ɫɨɡɞɚɧɢɹ ɩɪɨɟɤɬɚ. 

ɇɨ ɩɪɟɠɞɟ ɱɟɦ ɫɨɡɞɚɬɶ ɩɪɨɟɤɬ ɫɥɟɞɭɟɬ ɞɨɛɚɜɢɬɶ ɧɟɨɛɯɨɞɢɦɭɸ ɨɪɝɚɧɢɡɚɰɢɸ ɢ 

ɩɥɚɬɮɨɪɦɭ, ɟɫɥɢ ɬɚɤɢɯ ɨɪɝɚɧɢɡɚɰɢɣ ɢɥɢ ɩɥɚɬɮɨɪɦ ɧɟ ɫɭɳɟɫɬɜɭɟɬ ɜ ɛɚɡɟ ɞɚɧɧɵɯ. 

Ⱦɥɹ ɞɨɛɚɜɥɟɧɢɹ ɫɥɟɞɭɟɬ ɜɵɛɪɚɬɶ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ ɩɭɧɤɬ ɦɟɧɸ ɢ ɡɚɩɨɥɧɢɬɶ 

ɧɟɨɛɯɨɞɢɦɭɸ ɢɧɮɨɪɦɚɰɢɸ (ɪɢɫɭɧɤɢ 7, 8). 

 

 

Ɋɢɫɭɧɨɤ 6 – Ƚɥɚɜɧɚɹ ɮɨɪɦɚ 
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Ɋɢɫɭɧɨɤ 7 – Ɏɨɪɦɚ ɞɨɛɚɜɥɟɧɢɹ ɩɥɚɬɮɨɪɦɵ 

 

  

Ɋɢɫɭɧɨɤ 8 – Ⱦɨɛɚɜɥɟɧɢɹ ɨɪɝɚɧɢɡɚɰɢɢ 
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Ⱦɚɥɟɟ ɞɥɹ ɫɨɡɞɚɧɢɹ ɩɪɨɟɤɬɚ ɜɵɛɢɪɚɟɬɫɹ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ ɩɭɧɤɬ ɦɟɧɸ ɢ 

ɡɚɩɨɥɧɹɸɬɫɹ ɧɟɨɛɯɨɞɢɦɵɟ ɞɚɧɧɵɟ. ɇɟɞɨɛɯɨɞɢɦɵɟ ɩɨɥɹ ɞɥɹ ɪɭɱɧɨɝɨ ɡɚɩɨɥɧɟɧɢɹ 

ɨɬɦɟɱɟɧɵ ɤɪɚɫɧɨɣ ɡɜɟɡɞɨɱɤɨɣ. Ⱦɥɹ ɩɪɢɜɹɡɤɢ ɤ ɩɪɨɟɤɬɭ, ɜɵɛɨɪɚ ɩɥɚɬɮɨɪɦɵ ɢ 

ɨɪɝɚɧɢɡɚɰɢɢ ɧɟɨɛɯɨɞɢɦɨ ɜɵɡɜɚɬɶ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɮɨɪɦɵ. Ⱦɥɹ ɜɵɡɨɜɚ ɫɥɭɠɚɬ 

ɤɧɨɩɤɢ, ɪɚɫɩɨɥɨɠɟɧɧɵɧɵɟ ɧɚɩɪɨɬɢɜ ɧɭɠɧɵɯ ɩɨɥɟɣ. ɉɪɢɦɟɪ ɮɨɪɦ ɜɵɛɨɪɚ 

ɩɨɤɚɡɚɧ ɧɚ ɪɢɫɭɧɤɚɯ 9–10. ɇɚ ɞɚɧɧɵɯ ɮɨɪɦɚɯ ɬɚɤɠɟ ɩɪɢɫɭɬɫɜɭɟɬ ɩɨɢɫɤ ɩɨ 

ɢɦɟɧɧɢ ɩɥɚɬɮɨɪɦɵ\ɨɪɝɚɧɢɡɚɰɢɢ ɢ ɜɨɡɦɨɠɧɨɫɬɶ ɭɞɚɥɟɧɢɹ ɜɵɛɪɚɧɨɝɨ ɷɥɟɦɟɧɬɚ. 

 

Ɋɢɫɭɧɨɤ 9 – Ɏɨɪɦɚ ɩɪɢɜɹɡɤɢ ɨɪɝɚɧɢɡɚɰɢɢ ɤ ɩɪɨɟɤɬɭ 

 

 
Ɋɢɫɭɧɨɤ 10 – Ɏɨɪɦɚ ɩɪɢɜɹɡɤɢ ɩɥɚɬɮɨɪɦɵ ɤ ɩɪɨɟɤɬɭ 
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Ɂɚɬɟɦ ɩɪɢɜɹɡɵɜɚɸɬɫɹ ɪɟɤɨɦɟɧɞɭɟɦɵɟ ɩɪɨɝɪɚɦɦɵ ɤ ɫɬɚɞɢɹɦ ɩɪɨɟɤɬɚ. ȿɫɥɢ 

ɧɟɨɛɯɨɞɢɦɨ ɞɨɛɚɜɢɬɶ ɤ ɛɚɡɟ ɧɨɜɭɸ ɩɪɨɝɪɚɦɦɭ, ɬɨ ɜɵɛɢɪɚɟɬɫɹ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ 

ɩɭɧɤɬ ɦɟɧɸ ɢ ɡɚɩɨɥɧɹɸɬɫɹ ɞɚɧɧɵɟ (ɪɢɫɭɧɨɤ 11). ɉɨɫɥɟ ɡɚɩɨɥɧɟɧɢɹ ɞɚɧɧɵɯ ɢ 

ɧɚɠɚɬɢɹ ɤɧɨɩɤɢ «ɫɨɯɪɚɧɢɬɶ» ɧɟɨɛɯɨɞɢɦɨ ɭɤɚɡɚɬɶ ɩɭɬɶ ɤ ɮɚɣɥɭ ɩɪɨɝɪɚɦɦɵ. 

Ɍɚɤɠɟ ɱɬɨɛɵ ɧɟ ɛɵɥɨ ɪɚɡɧɨɝɥɚɫɢɣ ɜ ɩɭɬɹɯ ɡɚɩɭɫɤɚ, ɧɟɨɛɯɨɞɢɦɨ ɭɫɬɚɧɚɜɥɢɜɚɬɶ 

ɉɈ ɧɚ ɜɫɟɯ ɤɨɦɩɶɸɬɟɪɚɯ ɫ ɨɞɢɧɚɤɨɜɵɦ ɢɥɢ ɞɟɮɨɥɬɧɵɦ ɩɭɬɟɦ ɭɫɬɚɧɨɜɤɢ. Ⱦɚɥɟɟ 

ɜɵɛɢɪɚɟɬɫɹ ɩɭɧɤɬ ɞɥɹ ɩɪɢɜɹɡɤɢ ɉɈ ɤ ɫɬɚɞɢɹɦ ɩɪɨɟɤɬɚ. Ɂɚɬɟɦ ɢɡ ɫɩɢɫɤɚ 

ɞɨɫɬɭɩɧɵɯ ɩɪɨɝɪɚɦɦ ɜɵɛɢɪɚɸɬɫɹ ɧɟɨɛɯɨɞɢɦɵɟ (ɪɢɫɭɧɨɤ 12). 

 

 
Ɋɢɫɭɧɨɤ 11 – Ɏɨɪɦɚ ɞɨɛɚɜɥɟɧɢɹ ɩɪɨɝɪɚɦɦ 

 

 

Ɋɢɫɭɧɨɤ 12 – Ɏɨɪɦɚ ɩɪɢɜɹɡɤɢ ɩɪɨɝɪɚɦɦ ɤ ɩɪɨɟɤɬɭ 
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 Ɍɚɤɠɟ ɧɚ ɞɚɧɧɨɣ ɮɨɪɦɟ ɪɟɚɥɢɡɨɜɚɧ ɩɨɢɫɤ ɩɨ ɧɚɡɜɚɧɢɸ ɉɈ, ɜɨɡɦɨɠɧɨɫɬɶ 

ɡɚɩɭɫɤɚ ɜɵɛɪɚɧɧɨɝɨ ɉɈ ɢ ɭɞɚɥɟɧɢɹ ɉɈ ɢɡ ɛɚɡɵ ɞɚɧɧɵɯ. 

 ɉɨɫɥɟ ɞɨɛɚɜɥɟɧɢɹ ɦɨɠɧɨ ɡɚɩɭɫɤɚɬɶ ɜɵɛɪɚɧɧɵɟ ɩɪɨɝɪɚɦɦɵ ɜ ɫɬɚɞɢɹɯ 

ɩɪɨɟɤɬɚ (ɪɢɫɭɧɨɤ 13). 

 

 
Ɋɢɫɭɧɨɤ 13 – Ɏɨɪɦɚ ɡɚɩɭɫɤɚ ɩɪɨɝɪɚɦɦ 

  

Ɉɫɧɨɜɧɚɹ ɮɭɧɤɰɢɹ ɪɚɡɪɚɛɨɬɚɧɧɨɝɨ ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ 

ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɨɪɝɚɧɢɡɚɰɢɢ ɢ ɯɪɚɧɟɧɢɢ ɞɨɤɭɦɟɧɬɚɰɢɢ ɩɪɨɟɤɬɚ. Ɂɚɝɪɭɡɤɚ 

ɞɨɤɭɦɟɧɬɚ ɤ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ ɫɬɚɞɢɢ ɩɪɨɟɤɬɚ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɭɩɪɚɜɥɹɸɳɢɦɢ 

ɤɧɨɩɤɚɦɢ ɜ ɩɪɚɜɨɣ ɱɚɫɬɢ ɝɥɚɜɧɨɣ ɮɨɪɦɵ, ɩɨɫɥɟ ɚɤɬɢɜɚɰɢɢ ɤɨɬɨɪɵɯ ɨɬɤɪɵɜɚɟɬɫɹ 

ɮɨɪɦɚ ɞɥɹ ɡɚɩɨɥɧɟɧɢɹ ɞɚɧɧɵɯ ɢ ɜɵɛɨɪɚ ɮɚɣɥɚ ɞɥɹ ɡɚɝɪɭɡɤɢ (ɪɢɫɭɧɨɤ 14). 

 

 
Ɋɢɫɭɧɨɤ 14 – Ɏɨɪɦɚ ɡɚɝɪɭɡɤɢ ɮɚɥɨɜ ɜ ɛɚɡɭ ɞɚɧɧɵɯ 
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 ɉɨɫɥɟ ɡɚɝɪɭɡɤɢ ɧɟɨɛɯɨɞɢɦɵɯ ɮɚɣɥɨɜ ɜ ɫɢɫɬɟɦɭ, ɚɞɦɢɧɢɫɬɪɚɬɨɪ ɩɪɨɜɟɪɹɟɬ 

ɧɚɥɢɱɢɟ ɢ ɩɪɚɜɢɥɶɧɨɫɬɶ ɜɫɟɯ ɮɚɣɥɨɜ, ɡɚɣɞɹ ɜ ɪɟɠɢɦ ɩɪɨɫɦɨɬɪɚ ɢ ɫɤɚɱɢɜɚɧɢɹ 

ɮɚɣɥɨɜ ɧɚ ɞɢɫɤ (ɪɢɫɭɧɨɤ 15). ɇɚ ɞɚɧɧɨɣ ɮɨɪɦɟ ɦɨɠɧɨ ɢɡɦɟɧɹɬɶ, ɭɞɚɥɹɬɶ ɢɥɢ 

ɫɤɚɱɢɜɚɬɶ ɜɵɛɪɚɧɧɵɣ ɮɚɣɥ ɧɚ ɞɢɫɤ. 

 

 
Ɋɢɫɭɧɨɤ 15 – Ɏɨɪɦɚ ɡɚɝɪɭɡɤɢ ɮɚɣɥɨɜ ɧɚ ɞɢɫɤ 

  

 ɉɨɫɥɟ ɬɨɝɨ ɤɚɤ ɚɞɦɢɧɢɫɬɪɚɬɨɪ ɭɛɟɞɢɥɫɹ ɜ ɩɪɚɜɢɥɶɧɨɫɬɢ ɜɫɟɯ ɮɚɣɥɨɜ, ɨɧ 

ɦɨɠɟɬ ɩɪɢɧɹɬɶ ɪɟɲɟɧɢɹ ɨ ɩɟɪɟɯɨɞɟ ɧɚ ɫɥɟɞɭɸɳɭɸ ɫɬɚɞɢɸ. Ⱥɧɚɥɨɝɢɱɧɨ 

ɩɪɨɯɨɞɹɬ ɜɫɟ ɨɫɬɚɥɶɧɵɟ ɫɬɚɞɢɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ. ɉɨɫɥɟ ɬɨɝɨ ɤɚɤ ɜɫɟ ɫɬɚɞɢɢ ɛɵɥɢ 

ɩɪɨɣɞɟɧɵ, ɫɪɚɜɧɢɜɚɟɬɫɹ ɩɨɥɭɱɟɧɧɵɣ ɪɟɡɭɥɶɬɚɬ ɢɫɩɵɬɚɧɢɣ ɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɫ 

ɡɚɹɜɥɟɧɧɵɦɢ ɬɪɟɛɨɜɚɧɢɹɦɢ. Ɍɚɤɠɟ ɜ ɪɚɫɱɟɬ ɜɯɨɞɢɬ ɷɤɨɧɨɦɢɱɟɫɤɚɹ 

ɰɟɥɟɫɨɨɛɪɚɡɧɨɫɬɶ ɩɪɨɟɤɬɚ. ɇɚ ɨɫɧɨɜɟ ɷɬɢɯ ɜɵɜɨɞɨɜ ɪɟɲɚɟɬɫɹ ɧɭɠɧɨ ɥɢ ɱɬɨ-ɬɨ 

ɦɟɧɹɬɶ ɜ ɩɪɨɟɤɬɟ ɢɥɢ ɧɟɬ. ȿɫɥɢ ɩɪɨɟɤɬ ɭɞɨɜɥɟɬɜɨɪɹɟɬ ɜɫɟɯ ɤɪɢɬɟɪɢɹɦ, ɬɨ ɩɪɨɟɤɬ 

ɡɚɜɟɪɲɚɟɬɫɹ. ȿɫɥɢ ɧɟɬ, ɬɨ ɰɢɤɥ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɩɨɜɬɨɪɹɟɬɫɹ ɟɳɟ ɪɚɡ. 
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ɁȺɄɅɘɑȿɇɂȿ 

 

ȼ ɯɨɞɟ ɜɵɩɨɥɧɟɧɢɹ ɜɵɩɭɫɤɧɨɣ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ ɛɵɥ ɩɪɨɜɟɞɟɧ 

ɚɧɚɥɢɡ ɩɪɟɞɦɟɬɧɨɣ ɨɛɥɚɫɬɢ, ɫɜɹɡɚɧɧɨɣ ɫ ɪɚɡɪɚɛɨɬɤɨɣ ɪɚɞɢɨɷɥɟɤɬɪɨɧɧɨɣ 

ɚɩɩɚɪɚɬɭɪɵ, ɢɧɬɟɝɪɚɥɶɧɵɯ ɫɯɟɦ ɢ ɭɫɬɪɨɣɫɬɜ ɧɚ ɢɯ ɨɫɧɨɜɟ. ɉɨɞɪɨɛɧɨ 

ɪɚɫɫɦɨɬɪɟɧɵ ɷɬɚɩɵ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɢɧɬɟɝɪɚɥɶɧɵɯ ɫɯɟɦ ɪɚɡɥɢɱɧɵɯ ɜɢɞɨɜ ɢ 

ɨɫɨɛɟɧɧɨɫɬɢ ɩɨɞɝɨɬɨɜɤɢ ɤɨɧɫɬɪɭɤɬɨɪɫɤɨɣ ɞɨɤɭɦɟɧɬɚɰɢɢ ɧɚ ɤɚɠɞɨɦ ɢɡ ɷɬɚɩɨɜ, ɚ 

ɬɚɤɠɟ ɢ ɩɪɨɝɪɚɦɦɧɵɟ ɢ ɚɩɩɚɪɚɬɧɵɟ ɫɪɟɞɫɬɜɚ ɩɨɞɞɟɪɠɤɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ. 

Ɉɬɞɟɥɶɧɨ ɫɥɟɞɭɟɬ ɨɬɦɟɬɢɬɶ ɚɧɚɥɢɡ ɫɪɟɞɫɬɜ ɢ ɫɢɫɬɟɦ ɷɥɟɤɬɪɨɧɧɨɝɨ 

ɤɨɧɫɬɪɭɤɬɨɪɫɤɨɝɨ ɞɨɤɭɦɟɧɬɨɨɛɨɪɨɬɚ, ɪɟɝɥɚɦɟɧɬɢɪɭɸɳɢɯ ɞɨɤɭɦɟɧɬɨɜ ɢ 

ɨɪɝɚɧɢɡɚɰɢɨɧɧɵɯ ɚɫɩɟɤɬɨɜ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ ɩɨɞɨɛɧɵɯ ɫɢɫɬɟɦ. 

ɂɫɯɨɞɹ ɢɡ ɫɮɨɪɦɭɥɢɪɨɜɚɧɧɨɣ ɰɟɥɢ  ɢ ɩɨɫɬɚɜɥɟɧɧɵɯ ɡɚɞɚɱ, ɩɪɨɜɟɞɟɧɚ 

ɪɚɡɪɚɛɨɬɤɚ ɛɚɡɵ ɞɚɧɧɵɯ, ɨɛɟɫɩɟɱɢɜɚɸɳɟɣ ɩɨɥɧɵɣ ɮɭɧɤɰɢɨɧɚɥ ɞɥɹ 

ɢɧɮɨɪɦɚɰɢɨɧɧɨɣ ɩɨɞɞɟɪɠɤɢ ɩɪɨɰɟɫɫɚ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɪɚɞɢɨɷɥɟɤɬɪɨɧɧɨɣ 

ɚɩɩɚɪɚɬɭɪɵ ɢ/ɢɥɢ ɢɡɞɟɥɢɣ. Ⱦɥɹ ɷɬɨɝɨ ɫɩɪɨɟɤɬɢɪɨɜɚɧɚ ER-ɦɨɞɟɥɶ, ɨɩɢɫɵɜɚɸɳɚɹ 

ɜɡɚɢɦɨɫɜɹɡɶ ɬɚɛɥɢɰ ɛɚɡɵ ɞɚɧɧɵɯ. Ȼɵɥɚ ɩɪɨɜɟɞɟɧɚ ɧɨɪɦɚɥɢɡɚɰɢɹ ɛɚɡɵ ɞɚɧɧɵɯ ɞɨ 

ɱɟɬɜɟɪɬɨɣ ɧɨɪɦɚɥɶɧɨɣ ɮɨɪɦɵ. Ȼɚɡɚ ɞɚɧɧɵɯ ɛɵɥɚ ɪɚɡɦɟɳɟɧɚ ɧɚ ɫɟɪɜɟɪɟ ɞɥɹ 

ɩɪɟɞɨɫɬɚɜɥɟɧɢɹ ɭɞɚɥɟɧɧɵɯ ɢ ɥɨɤɚɥɶɧɵɯ ɩɨɞɤɥɸɱɟɧɢɣ, ɚ ɬɚɤɠɟ ɦɧɨɝɨɤɚɧɚɥɶɧɨɝɨ 

ɞɨɫɬɭɩɚ ɤ ɞɚɧɧɵɦ. 

Ɋɚɡɪɚɛɨɬɤɚ ɩɪɨɝɪɚɦɦɧɨɝɨ ɩɪɨɞɭɤɬɚ ɞɥɹ ɨɪɝɚɧɢɡɚɰɢɢ ɩɪɨɰɟɫɫɚ 

ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɩɪɨɜɟɞɟɧɚ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɤɥɢɟɧɬ-ɫɟɪɜɟɪɧɨɣ ɚɪɯɢɬɟɤɬɭɪɵ, ɜ 

ɪɚɦɤɚɯ ɤɨɬɨɪɨɣ, ɛɚɡɚ ɞɚɧɧɵɯ ɛɵɥɚ ɪɚɡɦɟɳɟɧɚ ɧɚ ɫɟɪɜɟɪɟ ɞɥɹ ɩɪɟɞɨɫɬɚɜɥɟɧɢɹ 

ɭɞɚɥɟɧɧɵɯ ɢ ɥɨɤɚɥɶɧɵɯ ɩɨɞɤɥɸɱɟɧɢɣ, ɚ ɬɚɤɠɟ ɦɧɨɝɨɤɚɧɚɥɶɧɨɝɨ ɞɨɫɬɭɩɚ ɤ 

ɞɚɧɧɵɦ. ɉɪɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ ɩɪɢɥɨɠɟɧɢɹ ɤɥɢɟɧɬ-ɫɟɪɜɟɪ ɛɵɥɢ ɩɨɫɬɪɨɟɧɵ 

ɞɢɚɝɪɚɦɦɵ ɤɥɚɫɫɨɜ ɢ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ, ɨɩɢɫɵɜɚɸɳɢɟ ɨɫɧɨɜɧɵɟ ɮɭɧɤɰɢɨɧɚɥɶɧɵɟ 

ɬɪɟɛɨɜɚɧɢɹ. ɂɫɯɨɞɹ ɢɡ ɜɵɹɜɥɟɧɧɵɯ ɢ ɮɨɪɦɚɥɢɡɨɜɚɧɧɵɯ ɬɪɟɛɨɜɚɧɢɣ, ɛɵɥɨ 

ɪɚɡɪɚɛɨɬɚɧɨ ɩɪɢɥɨɠɟɧɢɟ, ɤɨɬɨɪɨɟ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɜɟɫɶ ɡɚɹɜɥɟɧɧɵɣ ɮɭɧɤɰɢɨɧɚɥ 

ɩɨ ɪɚɛɨɬɟ ɫ ɛɚɡɨɣ ɞɚɧɧɵɯ. 

Ⱦɚɧɧɨɟ ɩɪɢɥɨɠɟɧɢɟ ɩɨɡɜɨɥɹɟɬ ɪɟɚɥɢɡɨɜɚɬɶ ɢɧɮɨɪɦɚɰɢɨɧɧɭɸ ɩɨɞɞɟɪɠɤɭ 

ɩɪɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ ɪɚɞɢɨɷɥɟɤɬɪɨɧɧɨɣ ɚɩɩɚɪɚɬɭɪɵ ɢ/ɢɥɢ ɢɡɞɟɥɢɣ, ɜɟɫɬɢ 
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ɩɪɨɬɨɤɨɥɢɪɨɜɚɧɢɟ ɢ ɚɪɯɢɜɢɪɨɜɚɧɢɟ ɪɟɡɭɥɶɬɚɬɨɜ ɢɫɫɥɟɞɨɜɚɧɢɣ ɢɡɞɟɥɢɣ, 

ɨɪɝɚɧɢɡɨɜɵɜɚɬɶ ɩɪɨɰɟɫɫ ɪɚɡɪɚɛɨɬɤɢ ɧɨɜɵɯ ɢɥɢ ɦɨɞɟɪɧɢɡɚɰɢɢ ɫɭɳɟɫɬɜɭɸɳɢɯ 

ɢɡɞɟɥɢɣ, ɤɨɧɬɪɨɥɢɪɨɜɚɬɶ ɢɫɩɨɥɧɟɧɢɟ ɪɚɛɨɬ ɩɨ ɡɚɞɚɧɧɵɦ ɫɮɟɪɚɦ 

ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɢ ɢ ɬ. ɞ. 
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