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ȼɵɫɨɤɨɩɪɨɢɡɜɨɞɢɬɟɥɶɧɚɹ ɨɛɪɚɛɨɬɤɚ 
ɞɚɧɧɵɯ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɨɝɨ ɤɚɪɨɬɚɠɚ 
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Ⱥɤɬɭɚɥɶɧɨɫɬɶ 

ɂɧɬɟɪɩɪɟɬɚɰɢɹ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ ɞɚɧɧɵɯ ɜ ɝɟɨɷɥɟɤɬɪɢɤɟ:  
ɩɪɨɰɟɫɫ ɦɢɧɢɦɢɡɚɰɢɢ ɨɬɤɥɨɧɟɧɢɹ ɫɢɧɬɟɬɢɱɟɫɤɢɯ ɫɢɝɧɚɥɨɜ 
ɩɪɢ ɡɚɞɚɧɧɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɯ ɫɪɟɞɵ. 
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ɉɪɟɞɩɨɫɵɥɤɢ 

 Ȼɵɥɚ ɩɨɤɚɡɚɧɚ ɞɨɩɭɫɬɢɦɨɫɬɶ ɩɨɞɦɟɧɵ ɩɪɹɦɨɣ ɡɚɞɚɱɢ ȼɂɄɂɁ 
ɧɚ ɟё ɧɟɣɪɨɫɟɬɟɜɨɣ ɚɧɚɥɨɝ 

 ɉɨɥɭɱɟɧɧɵɟ ɪɟɡɭɥɶɬɚɬɵ ɨɬɤɪɵɥɢ ɧɨɜɵɟ ɜɨɡɦɨɠɧɨɫɬɢ ɩɨ 
ɫɨɡɞɚɧɢɸ ɤɚɪɨɬɚɠɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ, ɜɤɥɸɱɚɸɳɟɝɨ ɜ ɫɟɛɹ 
ɦɨɞɭɥɶ ɢɧɬɟɪɩɪɟɬɚɰɢɢ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ ɞɚɧɧɵɯ 
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ɐɟɥɶ ɪɚɛɨɬɵ 

Цɟлɶ рɚɛотɵ: ɫɨɡɞɚɧɢɟ ɜɵɫɨɤɨɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɝɨ ɩɪɨɝɪɚɦɦɧɨ–
ɚɩɩɚɪɚɬɧɨɝɨ ɤɨɦɩɥɟɤɫɚ ɞɥɹ ɪɟɲɟɧɢɹ ɩɪɹɦɨɣ ɧɟɣɪɨɫɟɬɟɜɨɣ 
ɡɚɞɚɱɢ ȼɂɄɂɁ 

 Ⱥɧɚɥɢɡ ɪɟɲɚɟɦɨɣ ɤɨɦɩɥɟɤɫɨɦ ɡɚɞɚɱɢ 

 ȼɵɛɨɪ ɚɩɩɚɪɚɬɧɨɣ ɩɥɚɬɮɨɪɦɵ 

 ɉɪɟɞɫɬɚɜɥɟɧɢɟ ɚɥɝɨɪɢɬɦɚ ɜ ɬɟɪɦɢɧɚɯ ɜɵɛɪɚɧɧɨɣ ɩɥɚɬɮɨɪɦɵ 

 Ɏɨɪɦɢɪɨɜɚɧɢɟ ɚɩɩɚɪɚɬɧɨɣ ɛɚɡɵ ɤɨɦɩɥɟɤɫɚ 

 ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɢ ɪɟɚɥɢɡɚɰɢɹ ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ, 
ɧɟɨɛɯɨɞɢɦɨɝɨ  ɞɥɹ ɢɧɬɟɝɪɚɰɢɢ ɭɫɬɪɨɣɫɬɜɚ ɜ ɜɵɱɢɫɥɢɬɟɥɶɧɭɸ ɫɢɫɬɟɦɭ 

 Ⱥɧɚɥɢɡ ɫɨɡɞɚɧɧɨɝɨ ɩɪɨɝɪɚɦɦɧɨ-ɚɩɩɚɪɚɬɧɨɝɨ ɤɨɦɩɥɟɤɫɚ ɢ 
ɢɫɫɥɟɞɨɜɚɧɢɟ ɩɟɪɫɩɟɤɬɢɜ ɞɚɥɶɧɟɣɲɟɝɨ ɪɚɡɜɢɬɢɹ ɜɵɛɪɚɧɧɨɝɨ 
ɧɚɩɪɚɜɥɟɧɢɹ 

Зɚɞɚчи: 
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Ⱥɧɚɥɢɡ ɪɟɲɚɟɦɨɣ ɡɚɞɚɱɢ 

ȼɯɨɞɧɵɟ ɞɚɧɧɵɟ – ɥɨɝɚɪɢɮɦɢɪɨɜɚɧɧɚɹ ɱɟɬɵɪёɯɦɟɪɧɚɹ ɫɟɬɤɚ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɫɪɟɞɵ: 

 0.5 < RoP < 200.0 - ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɩɥɚɫɬɚ, Ɉɦɦ  
 1.0 < RoZp < 200.0 - ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɡɨɧɵ ɩɪɨɧɢɤɧɨɜɟɧɢɹ, 

Ɉɦɦ 

 0.05 < AP < 2.0 - ɪɚɞɢɭɫ ɡɨɧɵ ɩɪɨɧɢɤɧɨɜɟɧɢɹ, ɦ  
 0.02 < RoSkv < 10 - ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɛɭɪɨɜɨɝɨ ɪɚɫɬɜɨɪɚ, Ɉɦɦ 

))ln(),ln(),ln(),(ln( RoSkvAPRoZpRoPA
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Ⱥɧɚɥɢɡ ɪɟɲɚɟɦɨɣ ɡɚɞɚɱɢ 

Ⱦɥɹ ɤɚɠɞɨɝɨ ɜɟɤɬɨɪɚ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɫɪɟɞɵ A ɫɢɧɬɟɡɢɪɭɸɬɫɹ 
ɫɢɝɧɚɥɵ φ ɨɬ 9 ɡɨɧɞɨɜ 
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Ⱥɧɚɥɢɡ ɪɟɲɚɟɦɨɣ ɡɚɞɚɱɢ 

 ȼɵɱɢɫɥɢɬɟɥɶɧɚɹ ɫɥɨɠɧɨɫɬɶ ɨɛɪɚɛɨɬɤɢ ɨɞɧɨɝɨ ɜɟɤɬɨɪɚ 
ɜɯɨɞɧɵɯ ɡɧɚɱɟɧɢɣ A: 
 45 000 ɫɥɨɠɟɧɢɣ 
 36 000 ɭɦɧɨɠɟɧɢɣ 
 9 000 ɜɵɱɢɫɥɟɧɢɣ ɫɢɧɭɫɚ 

 ȼɵɱɢɫɥɢɬɟɥɶɧɵɯ ɷɬɚɩ ɧɟ ɫɨɞɟɪɠɢɬ ɭɫɥɨɜɧɵɯ 
ɩɟɪɟɯɨɞɨɜ 

 Ɉɬɫɭɬɫɬɜɭɟɬ ɡɚɜɢɫɢɦɨɫɬɶ ɦɟɠɞɭ ɨɛɪɚɛɨɬɤɨɣ ɪɚɡɥɢɱɧɵɯ 
ɜɟɤɬɨɪɨɜ ɜɯɨɞɧɵɯ ɡɧɚɱɟɧɢɣ; ɞɥɹ ɨɛɪɚɛɨɬɤɢ ɜɫɟɝɞɚ 
ɝɨɬɨɜɨ ɦɧɨɠɟɫɬɜɨ ɜɟɤɬɨɪɨɜ 

 Ⱦɨɩɭɫɬɢɦɵɣ ɞɢɚɩɚɡɨɧ ɜɯɨɞɧɵɯ, ɜɵɯɨɞɧɵɯ ɢ 
ɩɪɨɦɟɠɭɬɨɱɧɵɯ ɡɧɚɱɟɧɢɣ ɞɟɥɚɟɬ ɩɪɢɜɥɟɤɚɬɟɥɶɧɵɦ 
ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɧɟɫɬɚɧɞɚɪɬɧɵɯ ɬɢɩɨɜ ɞɚɧɧɵɯ 
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ȼɵɛɨɪ ɚɩɩɚɪɚɬɧɨɣ 
ɩɥɚɬɮɨɪɦɵ 

ȼ ɪɟɡɭɥɶɬɚɬɟ ɚɧɚɥɢɡɚ ɪɟɲɚɟɦɨɣ ɡɚɞɚɱɢ ɛɵɥɚ ɜɵɛɪɚɧɚ 
ɬɟɯɧɨɥɨɝɢɹ ɩɪɨɝɪɚɦɦɢɪɭɟɦɵɯ ɩɨɥɶɡɨɜɚɬɟɥɟɦ 
ɜɟɧɬɢɥɶɧɵɯ ɦɚɬɪɢɰ. 

 

 Ⱦɚɧɧɚɹ ɬɟɯɧɨɥɨɝɢɹ ɩɨɡɜɨɥɹɟɬ ɜ ɩɨɥɧɨɣ ɦɟɪɟ 
ɜɨɫɩɨɥɶɡɨɜɚɬɶɫɹ ɩɪɟɢɦɭɳɟɫɬɜɚɦɢ ɚɥɝɨɪɢɬɦɚ 

 ȼ ɩɟɪɫɩɟɤɬɢɜɟ ɩɨɡɜɨɥɹɟɬ ɫɨɡɞɚɬɶ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɨɟ 
ɚɜɬɨɧɨɦɧɨɟ ɜɵɱɢɫɥɢɬɟɥɶɧɨɟ ɭɫɬɪɨɣɫɬɜɨ 

 

ȼ ɤɚɱɟɫɬɜɟ ɚɩɩɚɪɚɬɧɨɣ ɱɚɫɬɢ ɤɨɦɩɥɟɤɫɚ ɜ ɪɚɦɤɚɯ ɞɚɧɧɨɣ 
ɪɚɛɨɬɵ ɛɵɥɨ ɜɵɛɪɚɧɨ ɭɫɬɪɨɣɫɬɜɨ SLEDv6 ɧɚ ɛɚɡɟ 
ɤɪɢɫɬɚɥɥɚ Xilinx Virtex6 XC6VSX315T  
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ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɤɨɦɩɥɟɤɫɚ 

Ɉɛɳɚɹ ɫɯɟɦɚ ɩɪɨɝɪɚɦɦɧɨ–ɚɩɩɚɪɚɬɧɨɝɨ ɤɨɦɩɥɟɤɫɚ: 



10 

ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɤɨɦɩɥɟɤɫɚ 

Ʌɨɝɢɱɟɫɤɚɹ ɫɬɪɭɤɬɭɪɚ ɚɩɩɚɪɚɬɧɨɣ ɱɚɫɬɢ ɤɨɦɩɥɟɤɫɚ: 
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ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɤɨɦɩɥɟɤɫɚ 

ȼɵɱɢɫɥɢɬɟɥɶɧɵɣ ɤɨɧɜɟɣɟɪ ɨɞɧɨɝɨ ɡɨɧɞɚ: 
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ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɤɨɦɩɥɟɤɫɚ 

4–ɯ ɩɪɨɯɨɞɧɨɣ ɜɵɱɢɫɥɢɬɟɥɶɧɵɣ 
ɤɨɧɜɟɣɟɪ, ɩɨɬɪɟɛɥɹɸɳɢɣ 
ɨɞɧɨ ɫɥɨɜɨ ɞɚɧɧɵɯ ɡɚ ɬɚɤɬ: 

ȼ ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ 
ɜɵɛɪɚɧɧɨɝɨ ɤɪɢɫɬɚɥɥɚ 
ɧɟɰɟɥɟɫɨɨɛɪɚɡɟɧ. 
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ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɤɨɦɩɥɟɤɫɚ 

 ȿɞɢɧɢɰɚ ɦɚɫɲɬɚɛɢɪɨɜɚɧɢɹ – ɛɥɨɤ ɢɡ ɞɟɜɹɬɢ ɜɵɱɢɫɥɢɬɟɥɶɧɵɯ 
ɤɨɧɜɟɣɟɪɨɜ ɫɭɦɦ Sz 

 Ɉɞɢɧ ɛɥɨɤ ɜɵɱɢɫɥɟɧɢɹ ɷɤɫɩɨɧɟɧɬɵ ɧɚ ɜɫё ɭɫɬɪɨɣɫɬɜɨ 

 Ɉɬɫɭɬɫɬɜɢɟ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɜ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɞɢɧɚɦɢɱɟɫɤɨɣ 
ɩɚɦɹɬɢ, ɨɬɫɭɬɫɬɜɢɟ ɤɨɧɬɪɨɥɥɟɪɚ ɩɚɦɹɬɢ ɧɚ ɤɪɢɫɬɚɥɥɟ 

 Ⱦɥɹ ɜɵɱɢɫɥɟɧɢɹ ɫɢɧɭɫɚ ɢ ɷɤɫɩɨɧɟɧɬɵ ɢɫɩɨɥɶɡɭɟɬɫɹ ɚɥɝɨɪɢɬɦ 
ɩɨɜɨɪɨɬɚ ɜɟɤɬɨɪɚ CORDIC 

 Ɉɫɧɨɜɧɨɣ ɢɫɩɨɥɶɡɭɟɦɵɣ ɮɨɪɦɚɬ ɞɚɧɧɵɯ – 32bit fixed point 
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ȼɫɩɨɦɨɝɚɬɟɥɶɧɨɟ ɉɈ 

 PCI-e ɞɪɚɣɜɟɪ ɭɫɬɪɨɣɫɬɜɚ ɞɥɹ ɫɟɦɟɣɫɬɜɚ ɨɩɟɪɚɰɢɨɧɧɵɯ 
ɫɢɫɬɟɦ MS Windows ɫ ɩɨɞɞɟɪɠɤɨɣ DMA 

 Ȼɢɛɥɢɨɬɟɤɚ ɮɭɧɤɰɢɣ-ɨɛёɪɬɨɤ ɜɢɞɚ 

HRESULT solve(const double* input, double* output); 
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Ɋɟɡɭɥɶɬɚɬɵ 

ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ ɪɚɡɪɚɛɨɬɚɧɧɨɝɨ ɜɵɱɢɫɥɢɬɟɥɶɧɨɝɨ ɤɨɧɜɟɣɟɪɚ: 
Slice registers 41135 

LUTs 40296 

36k RAMBs 45 

DSP48E1 279 

Ɍɚɤɬɨɜɚɹ ɱɚɫɬɨɬɚ 125 MHz 

CPU, Intel 
Core i7-3770 
@ 3.40GHz  

Ɇɢɧɢɦɚɥɶɧɨɟ 
ɬɪɟɛɨɜɚɧɢɟ ɤ 

ɤɨɦɩɥɟɤɫɭ 
XC6VSX315T XC7VX690T  

ɋɤɨɪɨɫɬɶ 
ɪɟɲɟɧɢɹ 
ɨɛɪɚɬɧɨɣ 

ɡɚɞɚɱɢ, ɬɨɱɟɤ ɜ 
ɫɟɤɭɧɞɭ 

30 ɬɵɫ. 25 ɬɵɫ. 480 ɬɵɫ. 1.5 ɦɥɧ 
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2. Ʌɵɫɚɤɨɜ Ʉ.Ɏ., ɉɟɪɫɨɜ ȿ.Ɇ. Ɋɟɲɟɧɢɟ ɧɟɣɪɨɫɟɬɟɜɨɣ ɩɪɹɦɨɣ 
ɡɚɞɚɱɢ ВɂɄɂɁ ɫ ɩɨɦɨɳɶɸ ɉɅɂɋ // Ɇɟɠɞɭɧɚɪɨɞɧɚɹ ɧɚɭɱɧɨ-
ɬɟɯɧɢɱɟɫɤɚɹ ɤɨɧɮɟɪɟɧɰɢɹ «ɂɧɧɨɜɚɰɢɨɧɧɵɟ ɧɚɭɤɨёɦɤɢɟ 
ɬɟɯɧɨɥɨɝɢɢ», 15 ɦɚɹ 2014 ɝ. 
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ɋɩɚɫɢɛɨ ɡɚ ɜɧɢɦɚɧɢɟ 


