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ȼɂɄɈɊɂɋɌȺɇɇə ɋɂɆȼɈɅȱȼ əɄɈȻȱ ȾɅə 

ȽȿɇȿɊɍȼȺɇɇə ɉȺɊȺɆȿɌɊȱȼ ȿɅȱɉɌɂɑɇɈȲ ɄɊɂȼɈȲ ȼ 

ɄɊɂɉɌɈɋɂɋɌȿɆȺɏ  
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Ɂɚɩɪɨɩɨɧɨɜɚɧɨ ɩɿɞɯɿɞ ɞɨ ɝɟɧɟɪɭɜɚɧɧɹ ɩɚɪɚɦɟɬɪɿɜ ɟɥɿɩɬɢɱɧɨʀ ɤɪɢɜɨʀ ɜ ɤɪɢɩɬɨɫɢɫɬɟɦɚɯ 
ɧɚ ɨɫɧɨɜɿ ɝɟɧɟɬɢɱɧɨɝɨ ɚɥɝɨɪɢɬɦɭ ɬɚ ɡ ɜɢɤɨɪɢɫɬɚɧɧɹɦ ɫɢɦɜɨɥɿɜ əɤɨɛɿ, ɪɨɡɪɨɛɥɟɧɨ 
ɧɨɜɢɣ ɚɥɝɨɪɢɬɦ ɝɟɧɟɪɭɜɚɧɧɹ ɩɚɪɚɦɟɬɪɿɜ ɬɚ ɛɚɡɨɜɨʀ ɬɨɱɤɢ ɟɥɿɩɬɢɱɧɨʀ ɤɪɢɜɨʀ, ɳɨ 
ɞɨɡɜɨɥɢɜ ɩɿɞɜɢɳɢɬɢ ɫɬɿɣɤɿɫɬɶ ɚɥɝɨɪɢɬɦɿɜ ɲɢɮɪɭɜɚɧɧɹ ɿɧɮɨɪɦɚɰɿʀ ɧɚ ɟɥɿɩɬɢɱɧɢɯ 
ɤɪɢɜɢɯ ɬɚ ɟɮɟɤɬɢɜɧɿɫɬɶ ɡɚɯɢɫɬɭ ɿɧɮɨɪɦɚɰɿʀ ɜ ɤɨɦɩ’ɸɬɟɪɧɢɯ ɫɢɫɬɟɦɚɯ.  

Ʉɥɸɱɨɜɿ ɫɥɨɜɚ: ɤɪɢɩɬɨɫɢɫɬɟɦɚ, ɟɥɿɩɬɢɱɧɚ ɤɪɢɜɚ, ɩɚɪɚɦɟɬɪɢ ɟɥɿɩɬɢɱɧɨʀ ɤɪɢɜɨʀ, 
ɫɢɦɜɨɥ əɤɨɛɿ 

ȼɫɬɭɩ 

ȱɧɮɨɪɦɚɰɿɣɧɿ ɪɟɫɭɪɫɢ ɜ ɫɭɱɚɫɧɢɯ ɭɦɨɜɚɯ є ɨɞɧɢɦ ɿɡ ɧɚɣɜɚɠɥɢɜɿɲɢɯ ɪɟɡɭɥɶɬɚɬɿɜ 
ɞɿɹɥɶɧɨɫɬɿ ɥɸɞɫɶɤɨɝɨ ɫɭɫɩɿɥɶɫɬɜɚ, ɫɚɦɟ ɬɨɦɭ ɨɫɨɛɥɢɜɚ ɭɜɚɝɚ ɩɪɢɞɿɥɹєɬɶɫɹ ɡɚɞɚɱɿ ʀɯ 
ɡɚɯɢɫɬɭ. ɑɿɥɶɧɟ ɦɿɫɰɟ ɭ ɜɢɪɿɲɟɧɧɿ ɰɿєʀ ɫɤɥɚɞɧɨʀ ɡɚɞɚɱɿ ɩɨɫɿɞɚє ɤɪɢɩɬɨɝɪɚɮɿɱɧɢɣ ɡɚɯɢɫɬ 
ɿɧɮɨɪɦɚɰɿʀ - ɜɢɞ ɡɚɯɢɫɬɭ, ɳɨ ɪɟɚɥɿɡɭєɬɶɫɹ ɲɥɹɯɨɦ ɩɟɪɟɬɜɨɪɟɧɧɹ ɿɧɮɨɪɦɚɰɿʀ ɡ 
ɜɢɤɨɪɢɫɬɚɧɧɹɦ ɫɩɟɰɿɚɥɶɧɢɯ ɞɚɧɢɯ (ɤɥɸɱɨɜɢɯ ɞɚɧɢɯ) ɡ ɦɟɬɨɸ ɩɪɢɯɨɜɭɜɚɧɧɹ (ɚɛɨ 
ɜɿɞɧɨɜɥɟɧɧɹ) ɡɦɿɫɬɭ ɿɧɮɨɪɦɚɰɿʀ, ɩɿɞɬɜɟɪɞɠɟɧɧɹ ʀʀ ɫɩɪɚɜɠɧɨɫɬɿ, ɰɿɥɿɫɧɨɫɬɿ, ɚɜɬɨɪɫɬɜɚ 
ɬɨɳɨ (ɫɬ. 1 Ɂɚɤɨɧɭ ɍɤɪɚʀɧɢ «ɉɪɨ ɞɟɪɠɚɜɧɭ ɬɚєɦɧɢɰɸ»). 

ȼɫɿ ɤɪɢɩɬɨɝɪɚɮɿɱɧɿ ɚɥɝɨɪɢɬɦɢ ɡ ɜɿɞɤɪɢɬɢɦ ɤɥɸɱɟɦ ɞɥɹ ɪɨɡɩɨɞɿɥɭ ɤɥɸɱɿɜ, 
ɲɢɮɪɭɜɚɧɧɹ ɿɧɮɨɪɦɚɰɿʀ ɫɩɢɪɚɸɬɶɫɹ ɧɚ ɨɞɢɧ ɡ ɧɚɫɬɭɩɧɢɯ ɬɢɩɿɜ ɧɟɡɜɨɪɨɬɧɢɯ 
ɩɟɪɟɬɜɨɪɟɧɶ Д1Ж: ɪɨɡɤɥɚɞ ɜɟɥɢɤɢɯ ɱɢɫɟɥ ɧɚ ɩɪɨɫɬɿ ɦɧɨɠɧɢɤɢ, ɚɛɨ ɡɚɞɚɱɚ ɮɚɤɬɨɪɢɡɚɰɿʀ; 
ɩɪɨɛɥɟɦɚ ɞɢɫɤɪɟɬɧɨɝɨ ɥɨɝɚɪɢɮɦɭɜɚɧɧɹ; ɨɛɱɢɫɥɟɧɧɹ ɤɨɪɟɧɿɜ ɚɥɝɟɛɪɚʀɱɧɢɯ ɪɿɜɧɹɧɶ. 

Ⱦɥɹ ɧɚɞɿɣɧɨɝɨ ɡɚɯɢɫɬɭ ɿɧɮɨɪɦɚɰɿʀ ɜ ɤɪɢɩɬɨɫɢɫɬɟɦɿ RSA ɜɢɤɨɪɢɫɬɨɜɭɸɬɶɫɹ ɤɥɸɱɿ 
ɪɨɡɪɹɞɧɿɫɬɸ ɧɟ ɦɟɧɲɟ 1024 ɛɿɬ. Ɂɚɯɢɳɟɧɿɫɬɶ ɛɿɥɶɲɨɫɬɿ ɿɧɲɢɯ ɚɥɝɨɪɢɬɦɿɜ ɡ ɜɿɞɤɪɢɬɢɦ 
ɤɥɸɱɟɦ – ȿɥɶ-Ƚɚɦɚɥɹ, DSA ɬɨɳɨ ґɪɭɧɬɭєɬɶɫɹ ɧɚ ɡɚɞɚɱɿ ɞɢɫɤɪɟɬɧɨɝɨ ɥɨɝɚɪɢɮɦɭɜɚɧɧɹ. 
ɉɪɢ ɨɰɿɧɰɿ ɫɤɥɚɞɧɨɫɬɿ ɨɩɟɪɚɰɿʀ ɮɚɤɬɨɪɢɡɚɰɿʀ ɱɢɫɟɥ ɿ ɪɨɡɜ’ɹɡɚɧɧɿ ɡɚɞɚɱɿ ɞɢɫɤɪɟɬɧɨɝɨ 
ɥɨɝɚɪɢɮɦɚ ɩɨɤɚɡɚɧɨ, ɳɨ ɜɨɧɢ ɜɢɦɚɝɚɸɬɶ ɩɪɢɛɥɢɡɧɨ ɨɞɧɚɤɨɜɨɝɨ ɨɛɫɹɝɭ ɪɨɛɨɬɢ Д2Ж. 
Ɉɬɠɟ, ɤɥɸɱɿ RSA, ȿɥɶ-Ƚɚɦɚɥɹ, DSA ɨɞɧɚɤɨɜɨʀ ɞɨɜɠɢɧɢ ɛɭɞɭɬɶ ɦɚɬɢ ɩɪɢɛɥɢɡɧɨ 
ɨɞɧɚɤɨɜɭ ɫɬɿɣɤɿɫɬɶ.  

əɤɳɨ ɧɟ ɜɪɚɯɨɜɭɜɚɬɢ ɜɠɟ ɜɿɞɨɦɿ ɤɪɢɩɬɨɝɪɚɮɿɱɧɨ ɫɥɚɛɤɿ ɤɪɢɜɿ, ɫɬɿɣɤɿɫɬɶ 
ɚɥɝɨɪɢɬɦɿɜ ɲɢɮɪɭɜɚɧɧɹ ɧɚ ɟɥɿɩɬɢɱɧɢɯ ɤɪɢɜɢɯ ɨɰɿɧɸєɬɶɫɹ ɹɤ ɟɤɫɩɨɧɟɧɰɿɣɧɚ Д3, 4, 5, 6Ж . 
ɋɤɥɚɞɧɿɫɬɶ ɚɬɚɤɢ ɧɚ ɤɥɸɱ ɭ ɰɶɨɦɭ ɜɢɩɚɞɤɭ ɟɤɫɩɨɧɟɧɰɿɣɧɨ ɩɨɜ'ɹɡɚɧɚ ɡ ɞɨɜɠɢɧɨɸ ɤɥɸɱɚ, 
ɬɨɛɬɨ ɧɚɪɨɫɬɚє ɞɭɠɟ ɲɜɢɞɤɨ ɣ ɞɥɹ ɞɟɹɤɨʀ ɞɨɜɠɢɧɢ ɤɥɸɱɚ ɚɬɚɤɚ ɫɬɚє ɩɪɚɤɬɢɱɧɨ 
ɧɟɪɟɚɥɿɡɨɜɚɧɨɸ. ɋɬɿɣɤɿɫɬɶ ɠɟ ɫɢɫɬɟɦ ɲɢɮɪɭɜɚɧɧɹ RSA ɣ ȿɥɶ-Ƚɚɦɚɥɹ 
ɫɭɛɟɤɫɩɨɧɟɧɰɿɣɧɚ. ɉɪɚɤɬɢɱɧɨ ɰɟ ɨɡɧɚɱɚє, ɳɨ ɚɥɝɨɪɢɬɦɢ ɲɢɮɪɭɜɚɧɧɹ ɧɚ ɟɥɿɩɬɢɱɧɢɯ 
ɤɪɢɜɢɯ ɡɚ ɨɞɧɚɤɨɜɨʀ ɫɬɿɣɤɨɫɬɿ ɦɚɸɬɶ ɪɨɡɦɿɪ ɤɥɸɱɚ ɧɚ ɩɨɪɹɞɨɤ ɦɟɧɲɢɣ, ɧɿɠ ɭ ɧɚɡɜɚɧɢɯ 
ɫɢɫɬɟɦɚɯ. ȼɿɞɨɦɨ Д7Ж, ɳɨ ɟɥɿɩɬɢɱɧɚ ɤɪɢɜɚ ɿɡ ɪɨɡɦɿɪɨɦ ɤɥɸɱɚ 160 ɛɿɬ ɡɚɛɟɡɩɟɱɭє ɬɭ ɠ 
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ɫɬɿɣɤɿɫɬɶ, ɳɨ ɣ ɬɪɚɞɢɰɿɣɧɿ ɫɢɫɬɟɦɢ ɡɚɯɢɫɬɭ ɪɨɡɦɿɪɧɨɫɬɿ ɤɥɸɱɚ 1024 ɛɿɬ. Ɍɨɦɭ ɧɚ ɞɚɧɢɣ 
ɱɚɫ, ɩɨ ɫɭɬɿ, ɧɟɦɚє ɚɥɶɬɟɪɧɚɬɢɜɢ ɚɥɝɨɪɢɬɦɚɦ ɲɢɮɪɭɜɚɧɧɹ ɧɚ ɟɥɿɩɬɢɱɧɢɯ ɤɪɢɜɢɯ.  

ɇɚ ɫɶɨɝɨɞɧɿ ɟɥɿɩɬɢɱɧɿ ɤɪɢɜɿ ɡɚɫɬɨɫɨɜɭɸɬɶ ɞɥɹ ɪɟɚɥɿɡɚɰɿʀ ɪɿɡɧɨɦɚɧɿɬɧɢɯ ɤɥɚɫɿɜ 
ɫɢɫɬɟɦ ɡɚɯɢɫɬɭ ɿɧɮɨɪɦɚɰɿʀ, ɡɨɤɪɟɦɚ ɞɥɹ ɩɨɛɭɞɨɜɢ ɫɢɦɟɬɪɢɱɧɢɯ, ɚɫɢɦɟɬɪɢɱɧɢɯ 
ɤɪɢɩɬɨɫɢɫɬɟɦ ɬɚ ɫɢɫɬɟɦ ɟɥɟɤɬɪɨɧɧɨɝɨ ɰɢɮɪɨɜɨɝɨ ɩɿɞɩɢɫɭ. ɇɟɡɜɚɠɚɸɱɢ ɧɚ ɜɚɝɨɦɿ 
ɩɟɪɟɜɚɝɢ ɡɚɫɬɨɫɭɜɚɧɧɹ ɟɥɿɩɬɢɱɧɨʀ ɤɪɢɜɨʀ (ȿɄ), ɿɫɧɭɸɬɶ ɩɪɨɛɥɟɦɢ, ɳɨ ɡɭɦɨɜɥɸɸɬɶ ɬɚɤɿ 
ɤɥɚɫɢ ɡɚɞɚɱ Д2,3Ж: ɝɟɧɟɪɭɜɚɧɧɹ ɩɚɪɚɦɟɬɪɿɜ ɟɥɿɩɬɢɱɧɨʀ ɤɪɢɜɨʀ; ɨɛɱɢɫɥɟɧɧɹ ɩɨɪɹɞɤɭ 
ɟɥɿɩɬɢɱɧɨʀ ɤɪɢɜɨʀ; ɞɢɫɤɪɟɬɧɟ ɥɨɝɚɪɢɮɦɭɜɚɧɧɹ.  

ɉɨɫɬɚɧɨɜɤɚ ɡɚɞɚɱɿ ɞɨɫɥɿɞɠɟɧɧɹ ɿ ɦɟɬɚ ɫɬɚɬɬɿ 

Зɚɞɚɱɟɸ ɝɟɧɟɪɭɜɚɧɧɹ ɩɚɪɚɦɟɬɪɿɜ ɟɥɿɩɬɢɱɧɨʀ ɤɪɢɜɨʀ ɜɢɝɥɹɞɭ Д2Ж  

pFpFpbaббв  ),(ЦШН32 , 

,0)274( 23  ba ,, pFba   
(1) 

ɞɟ OFEвб p  )(),( , O  - ɧɟɫɤɿɧɱɟɧɧɨ ɜɿɞɞɚɥɟɧɚ ɬɨɱɤɚ, є ɡɧɚɯɨɞɠɟɧɧɹ ɬɚɤɢɯ 
ɩɚɪɚɦɟɬɪɿɜ: 

1. ɉɪɨɫɬɟ ɱɢɫɥɨ p  – ɦɨɞɭɥɶ ɩɟɪɟɬɜɨɪɟɧɧɹ ɝɪɭɩ ɬɨɱɨɤ ȿɄ, ɳɨ ɩɨɜɢɧɧɨ 
ɡɚɞɨɜɨɥɶɧɹɬɢ ɧɟɪɿɜɧɿɫɬɶ 2552p . ȼɟɪɯɧɹ ɝɪɚɧɢɰɹ ɱɢɫɥɚ ɜɢɡɧɚɱɚєɬɶɫɹ ɤɨɧɤɪɟɬɧɨɸ 
ɪɟɚɥɿɡɚɰɿєɸ ɤɪɢɩɬɨɫɢɫɬɟɦɢ. Ⱦɥɹ ɫɬɜɨɪɟɧɧɹ ɰɢɮɪɨɜɨɝɨ ɩɿɞɩɢɫɭ ɞɨɜɠɢɧɨɸ 512 ɛɿɬ, ɹɤ ɰɟ 
ɛɭɥɨ ɞɥɹ ɫɬɚɧɞɚɪɬɭ ȽɈɋɌ 34.310-95, ɱɢɫɥɨ p  ɩɨɜɢɧɧɨ ɡɚɞɨɜɨɥɶɧɹɬɢ ɧɟɪɿɜɧɿɫɬɶ 

2562p . ȼ ɩɨɞɚɥɶɲɨɦɭ ɜɜɚɠɚєɦɨ, ɳɨ ɱɢɫɥɨ p  ɥɟɠɢɬɶ ɜ ɦɟɠɚɯ 256255 22  p ; 
2. ɉɪɨɫɬɟ ɱɢɫɥɨ q , ɹɤɟ ɜɢɡɧɚɱɚє ɩɨɪɹɞɨɤ ɰɢɤɥɿɱɧɨʀ ɩɿɞɝɪɭɩɢ ɝɪɭɩɢ ɬɨɱɨɤ 

ɟɥɿɩɬɢɱɧɨʀ ɤɪɢɜɨʀ E  Д2Ж. 
Ⱦɥɹ ɝɟɧɟɪɭɜɚɧɧɹ ɩɪɨɫɬɨɝɨ ɱɢɫɥɚ ɦɨɠɧɚ ɜɢɤɨɪɢɫɬɨɜɭɜɚɬɢ ɬɚɤɿ ɩɪɨɰɟɞɭɪɢ:  
 ɝɟɧɟɪɭɜɚɧɧɹ ɱɢɫɥɚ q  ɜ ɫɬɚɧɞɚɪɬɿ ȽɈɋɌ 34.310-95;  
 ɝɟɧɟɪɭɜɚɧɧɹ ɜɢɩɚɞɤɨɜɨɝɨ ɩɪɨɫɬɨɝɨ ɱɢɫɥɚ ɞɨɜɠɢɧɨɸ 256 ɛɿɬ;  
 ɝɟɧɟɪɭɜɚɧɧɹ ɫɢɥɶɧɨɝɨ ɩɪɨɫɬɨɝɨ ɱɢɫɥɚ;  
 ɝɟɧɟɪɭɜɚɧɧɹ ɤɨɟɮɿɰɿєɧɬɿɜ, ɞɟ )(, pGFba  , ɳɨ ɡɚɞɚɸɬɶ ɟɥɿɩɬɢɱɧɭ ɤɪɢɜɭ E. 
ɍ Д8Ж ɡɚɩɪɨɩɨɧɨɜɚɧɨ ɦɟɬɨɞ ɝɟɧɟɪɭɜɚɧɧɹ ɩɚɪɚɦɟɬɪɿɜ ȿɄ, ɳɨ ɛɚɡɭєɬɶɫɹ ɧɚ 

ɝɟɧɟɬɢɱɧɨɦɭ ɩɿɞɯɨɞɿ, ɹɤɢɣ ɩɨɥɹɝɚє ɜ ɨɞɟɪɠɚɧɧɿ ɡɚ ɨɩɬɢɦɚɥɶɧɢɣ ɱɚɫ ɦɚɤɫɢɦɚɥɶɧɨ 
ɧɚɛɥɢɠɟɧɨɝɨ ɡɧɚɱɟɧɧɹ ɰɿɥɶɨɜɨʀ ɮɭɧɤɰɿʀ Д9Ж. Ⱦɥɹ ɣɨɝɨ ɪɟɚɥɿɡɚɰɿʀ ɜɡɹɬɨ ɡɚ ɨɫɧɨɜɭ 
ɚɥɝɨɪɢɬɦ Ⱥ.12.4 ɫɬɚɧɞɚɪɬɭ IEEE P1363 Д10Ж ɿ ɪɨɡɪɨɛɥɟɧɨ ɚɥɝɨɪɢɬɦ ɝɟɧɟɪɭɜɚɧɧɹ 
ɩɚɪɚɦɟɬɪɿɜ ȿɄ ɡ ɜɢɤɨɪɢɫɬɚɧɧɹɦ ɝɟɧɟɬɢɱɧɨɝɨ ɩɿɞɯɨɞɭ. 

ȼɢɤɨɪɢɫɬɚɧɨ ɬɚɤɢɣ ɤɪɢɬɟɪɿɣ ɧɚ ɛɚɡɿ ɧɚɜɟɞɟɧɨɝɨ ɜ ɫɬɚɧɞɚɪɬɿ ɫɩɿɜɜɿɞɧɨɲɟɧɧɹ 
ɨɰɿɧɤɢ ɝɥɚɞɤɨɫɬɿ ɤɪɢɜɨʀ, ɨɬɪɢɦɚɧɨʀ ɧɚ ɨɫɧɨɜɿ ɜɢɪɚɡɭ 

)(ЦШН)(ЦШН 32 papbcf  , (2) 

ɞɟ )(, pGFba  .  
ȼɪɚɯɭɜɚɧɧɹ ɧɚɩɪɹɦɭ ɡɦɿɧɢ ɤɨɟɮɿɰɿєɧɬɿɜ a , b  ɞɨɡɜɨɥɢɥɨ ɫɭɬɬєɜɨ ɩɿɞɜɢɳɢɬɢ 

ɟɮɟɤɬɢɜɧɿɫɬɶ ɪɨɛɨɬɢ ɚɥɝɨɪɢɬɦɭ – ɲɜɢɞɤɨɞɿɹ ɡɪɨɫɥɚ ɜ 1.5-2 ɪɚɡɢ ɜ ɡɚɥɟɠɧɨɫɬɿ ɜɿɞ 
ɪɨɡɦɿɪɧɨɫɬɿ ɩɚɪɚɦɟɬɪɿɜ a  ɿ b  ɜɿɞɧɨɫɧɨ ɚɥɝɨɪɢɬɦɭ ɩɪɨɫɬɨɝɨ ɩɟɪɟɛɨɪɭ. Ɂɚɡɧɚɱɢɦɨ, ɳɨ 
ɞɚɧɢɣ ɚɥɝɨɪɢɬɦ ɦɚє ɮɭɧɤɰɿɨɧɚɥɶɧɿ ɨɛɦɟɠɟɧɧɹ - ɩɪɨɫɬɢɣ ɩɟɪɟɛɿɪ ɩɚɪɚɦɟɬɪɿɜ ),( ba , ɯɨɱɚ 
ɿ ɡ ɜɪɚɯɭɜɚɧɧɹɦ ɨɩɟɪɚɬɨɪɿɜ ɦɭɬɚɰɿʀ ɬɚ ɧɚɩɪɹɦɤɿɜ ɡɦɿɧɢ ɤɨɟɮɿɰɿєɧɬɿɜ a , b .  

Ɉɬɠɟ, ɞɥɹ ɩɿɞɜɢɳɟɧɧɹ ɟɮɟɤɬɢɜɧɨɫɬɿ ɡɚɯɢɫɬɭ ɿɧɮɨɪɦɚɰɿʀ ɜ ɤɨɦɩ’ɸɬɟɪɧɢɯ ɫɢɫɬɟɦɚɯ 
ɬɚ ɫɬɿɣɤɨɫɬɿ ɚɥɝɨɪɢɬɦɿɜ ɲɢɮɪɭɜɚɧɧɹ ɿɧɮɨɪɦɚɰɿɣɧɢɯ ɩɨɬɨɤɿɜ ɧɚ ɟɥɿɩɬɢɱɧɢɯ ɤɪɢɜɢɯ 
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ɩɨɬɪɿɛɟɧ ɩɨɲɭɤ ɧɨɜɢɯ ɩɿɞɯɨɞɿɜ, ɹɤɿ ɞɨɡɜɨɥɹɬɶ ɩɪɢɲɜɢɞɲɢɬɢ ɚɥɝɨɪɢɬɦ ɝɟɧɟɪɭɜɚɧɧɹ 
ɩɚɪɚɦɟɬɪɿɜ ȿɄ, ɳɨ ɿ є ɦɟɬɨɸ ɞɚɧɨʀ ɫɬɚɬɬɿ. 

Ɉɫɧɨɜɧɚ ɱɚɫɬɢɧɚ 

Ⱦɥɹ ɩɿɞɜɢɳɟɧɧɹ ɲɜɢɞɤɨɞɿʀ ɝɟɧɟɪɭɜɚɧɧɹ ɩɚɪɚɦɟɬɪɿɜ ȿɄ ɩɪɨɩɨɧɭєɬɶɫɹ ɧɨɜɢɣ ɩɿɞɯɿɞ 
ɡ ɜɢɤɨɪɢɫɬɚɧɧɹɦ ɫɢɦɜɨɥɿɜ əɤɨɛɿ Д11Ж. Ⱦɨɫɥɿɞɠɟɧɧɹ ɩɨɤɚɡɚɥɢ, ɳɨ ɰɟ ɞɚɫɬɶ ɡɦɨɝɭ 
ɡɦɟɧɲɢɬɢ ɱɚɫɨɜɢɣ ɪɟɫɭɪɫ ɿ ɡɛɿɥɶɲɢɬɢ ɡɚɝɚɥɶɧɭ ɤɿɥɶɤɿɫɬɶ ɩɚɪ ɩɚɪɚɦɟɬɪɿɜ ),( ba , ɳɨ 
ɝɟɧɟɪɭɸɬɶɫɹ. ɋɢɦɜɨɥɢ əɤɨɛɿ ɞɚɸɬɶ ɦɨɠɥɢɜɿɫɬɶ ɜɢɡɧɚɱɢɬɢ, ɱɢ ɿɫɧɭє ɬɚɤɟ С , ɹɤɟ 
ɡɚɞɨɜɨɥɶɧɹє ɪɿɜɧɿɫɬɶ, ɨɬɪɢɦɚɧɭ ɲɥɹɯɨɦ ɩɟɪɟɬɜɨɪɟɧɧɹ ɜɢɪɚɡɭ (2): 

papcС ЦШН))(ЦШН( 31 . (3) 

Ɂɝɿɞɧɨ ɜɥɚɫɬɢɜɨɫɬɿ ɫɢɦɜɨɥɿɜ əɤɨɛɿ Д11Ж, ɹɤɳɨ 1)/( pa , ɬɨ paб ЦШН2   ɧɟ ɦɚє 
ɪɿɲɟɧɧɹ. Ɂɚɜɞɹɤɢ ɰɶɨɦɭ ɦɨɠɧɚ ɜɿɞɫɿɸɜɚɬɢ ɡɧɚɱɟɧɧɹ С , ɞɥɹ ɹɤɢɯ ɫɢɦɜɨɥ əɤɨɛɿ 
ɞɨɪɿɜɧɸє –1. əɤɳɨ ɠ ɫɢɦɜɨɥ əɤɨɛɿ ɞɨɪɿɜɧɸє 1, ɬɨ ɨɞɟɪɠɭєɦɨ 

)(ЦШН2 pСb   (4) 

Ɂɚɩɪɨɩɨɧɨɜɚɧɢɣ ɚɥɝɨɪɢɬɦ ɡɛɿɥɶɲɢɬɶ ɲɜɢɞɤɨɞɿɸ ɜ ɩɨɪɿɜɧɹɧɧɿ ɡ ɝɟɧɟɬɢɱɧɢɦ 
ɚɥɝɨɪɢɬɦɨɦ ɩɨɲɭɤɭ ɩɚɪɚɦɟɬɪɿɜ ȿɄ ɡɚ ɪɚɯɭɧɨɤ ɜɿɞɫɿɸɜɚɧɧɹ ɩɚɪɚɦɟɬɪɿɜ ),( ba , ɞɥɹ ɹɤɢɯ 
ɫɢɦɜɨɥ əɤɨɛɿ ɧɟ ɞɨɪɿɜɧɸє 1.  

Ɂ ɜɪɚɯɭɜɚɧɧɹɦ ɜɢɳɟ ɫɤɚɡɚɧɨɝɨ ɡɚɝɚɥɶɧɢɣ ɚɥɝɨɪɢɬɦ ɝɟɧɟɪɭɜɚɧɧɹ ɩɚɪɚɦɟɬɪɿɜ ȿɄ 
ɡɚɩɢɲɟɬɶɫɹ ɧɚɫɬɭɩɧɢɦ ɱɢɧɨɦ. 

1. Ƚɟɧɟɪɭɜɚɧɧɹ ɱɢɫɥɚ c . 
2. Ƚɟɧɟɪɭɜɚɧɧɹ ɜɢɩɚɞɤɨɜɨɝɨ ɱɢɫɥɚ a . 
3. Ɉɛɱɢɫɥɟɧɧɹ ɡɧɚɱɟɧɧɹ С . 
4. Ɂɧɚɯɨɞɠɟɧɧɹ ɫɢɦɜɨɥɭ əɤɨɛɿ ),( pСJj  . 
5. əɤɳɨ 1j , ɬɨ ɩɟɪɟɣɬɢ ɞɨ ɤɪɨɤɭ 2.  
6. Ɂɧɚɯɨɞɠɟɧɧɹ ɱɢɫɥɚ b . 
7. ɉɟɪɟɯɿɞ ɧɚ ɤɪɨɤ 1. 
ɋɥɿɞ ɡɚɡɧɚɱɢɬɢ, ɳɨ ɩɪɢ ɤɨɠɧɨɦɭ ɝɟɧɟɪɭɜɚɧɧɿ ɧɨɜɨɝɨ ɱɢɫɥɚ c  ɞɥɹ ɤɨɠɧɨʀ ɩɚɪɢ 

ɩɚɪɚɦɟɬɪɿɜ ȿɄ ɡɧɚɱɧɨ ɡɦɟɧɲɭєɬɶɫɹ ɲɜɢɞɤɨɞɿɹ ɚɥɝɨɪɢɬɦɭ. Ȼɥɨɤ-ɫɯɟɦɚ ɚɥɝɨɪɢɬɦɭ 
ɩɨɞɚɧɚ ɧɚ ɪɢɫ. 1. 

Ɂ ɜɢɤɨɪɢɫɬɚɧɧɹɦ ɧɚɜɟɞɟɧɨɝɨ ɚɥɝɨɪɢɬɦɭ ɪɨɡɪɨɛɥɟɧɨ ɩɪɨɝɪɚɦɧɢɣ ɩɪɨɞɭɤɬ 
ɝɟɧɟɪɭɜɚɧɧɹ ɩɚɪɚɦɟɬɪɿɜ ȿɄ ɞɥɹ ɡɚɞɚɧɨɝɨ ɦɨɞɭɥɹ p  ɜ ɫɟɪɟɞɨɜɢɳɿ ɜɿɡɭɚɥɶɧɨɝɨ 
ɩɪɨɝɪɚɦɭɜɚɧɧɹ C++ BЮТХНОr 6.0. Ⱦɥɹ ɜɢɡɧɚɱɟɧɧɹ ɲɜɢɞɤɨɞɿʀ ɡɚɩɪɨɩɨɧɨɜɚɧɨɝɨ ɚɥɝɨɪɢɬɦɭ 
ɛɭɥɨ ɡɝɟɧɟɪɨɜɚɧɨ 10 ɬɢɫɹɱ ɩɚɪ ɩɚɪɚɦɟɬɪɿɜ ȿɄ. Ɂɚɝɚɥɶɧɢɣ ɱɚɫ ɝɟɧɟɪɭɜɚɧɧɹ ɫɬɚɧɨɜɢɬɶ 2 
ɯɜ. 26.58 ɫɟɤ., ɬɨɛɬɨ ɩɪɢɛɥɢɡɧɢɣ ɱɚɫ ɝɟɧɟɪɭɜɚɧɧɹ ɨɞɧɿєʀ ɩɚɪɢ ɞɨɪɿɜɧɸє 14 ɦɫ. ȼɚɪɬɨ 
ɡɚɡɧɚɱɢɬɢ, ɳɨ ɩɪɢ ɜɢɡɧɚɱɟɧɧɿ ɲɜɢɞɤɨɞɿʀ ɱɢɫɥɨ a  ɛɭɥɨ 256-ɛɿɬɧɢɦ, ɚ ɚɥɝɨɪɢɬɦ ɞɨɩɭɫɤɚє 
ɡɦɟɧɲɟɧɧɹ ɣɨɝɨ ɪɨɡɪɹɞɧɨɫɬɿ. Ɍɨɞɿ ɲɜɢɞɤɨɞɿɹ ɚɥɝɨɪɢɬɦɭ ɛɭɞɟ ɳɟ ɜɢɳɨɸ. ɉɪɨɝɪɚɦɚ, 
ɪɨɡɪɨɛɥɟɧɚ ɞɥɹ ɪɟɚɥɿɡɚɰɿʀ ɩɨɞɚɧɨɝɨ ɚɥɝɨɪɢɬɦɭ, ɛɭɥɚ ɞɨɩɨɜɧɟɧɚ ɪɟɚɥɿɡɚɰɿєɸ ɚɥɝɨɪɢɬɦɭ 
ɝɟɧɟɪɭɜɚɧɧɹ ɛɚɡɨɜɨʀ ɬɨɱɤɢ ɧɚ ȿɄ. Ɇɨɞɭɥɶ ɤɪɢɜɨʀ p  ɛɭɥɨ ɜɡɹɬɨ ɡ ɫɬɚɧɞɚɪɬɭ Б9-62 Д12Ж: 

p 115792089210356248762697446949407573530086143415290314195533631308867097853951 

ɉɿɫɥɹ ɞɨɩɨɜɧɟɧɧɹ ɩɪɨɝɪɚɦɢ ɝɟɧɟɪɭɜɚɧɧɹ ɩɚɪɚɦɟɬɪɿɜ ɝɟɧɟɪɭɜɚɧɧɹɦ ɬɨɱɤɢ 
ɲɜɢɞɤɿɫɬɶ ɜɢɤɨɧɚɧɧɹ ɚɥɝɨɪɢɬɦɭ ɧɟɡɧɚɱɧɨ ɡɦɟɧɲɢɥɚɫɹ. 

ȼ ɬɚɛɥɢɰɿ 1 ɩɨɞɚɧɨ ɩɪɢɤɥɚɞ ɡɝɟɧɟɪɨɜɚɧɢɯ ɩɚɪɚɦɟɬɪɿɜ ɿ ɤɨɨɪɞɢɧɚɬ ɛɚɡɨɜɢɯ ɬɨɱɨɤ 
ɟɥɿɩɬɢɱɧɨʀ ɤɪɢɜɨʀ. 
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Ʉɿɥɶɤɿɫɬɶ ɩɚɪ, ɹɤɿ ɝɟɧɟɪɭɸɬɶɫɹ, ɜɢɡɧɚɱɚє ɩɚɭɡɭ ɦɿɠ ɰɢɤɥɚɦɢ ɝɟɧɟɪɭɜɚɧɧɹ. ɉɿɞ ɱɚɫ 
ɝɟɧɟɪɭɜɚɧɧɹ ɩɚɪɚɦɟɬɪɿɜ ɞɨɫɬɭɩɭ ɞɨ ɟɥɟɦɟɧɬɿɜ ɤɟɪɭɜɚɧɧɹ ɜɿɤɧɨɦ ɧɟɦɚє, ɬɨɦɭ ɩɿɫɥɹ 
ɝɟɧɟɪɭɜɚɧɧɹ ɤɿɥɶɤɨɫɬɿ ɩɚɪ, ɹɤɚ ɡɚɞɚɧɚ ɜ ɜɢɳɟɡɚɡɧɚɱɟɧɨɦɭ ɩɨɥɿ, ɪɨɛɢɬɶɫɹ ɩɚɭɡɚ ɧɚ 100 
ɦɫ. ɉɪɢ ɡɚɞɚɧɧɿ ɞɭɠɟ ɦɚɥɢɯ ɡɧɚɱɟɧɶ ɲɜɢɞɤɨɞɿɹ ɩɪɨɝɪɚɦɢ ɫɭɬɬєɜɨ ɡɦɟɧɲɢɬɶɫɹ ɱɟɪɟɡ 
ɜɟɥɢɤɭ ɤɿɥɶɤɿɫɬɶ ɩɚɭɡ, ɩɿɞ ɱɚɫ ɹɤɢɯ ɩɚɪɚɦɟɬɪɢ ɧɟ ɝɟɧɟɪɭɜɚɬɢɦɭɬɶɫɹ. ɉɪɢ ɡɚɞɚɧɧɿ 
ɜɟɥɢɤɢɯ ɡɧɚɱɟɧɶ ɲɜɢɞɤɨɞɿɹ ɜɢɫɨɤɚ, ɩɪɨɬɟ ɦɚɣɠɟ ɧɟ ɛɭɞɟ ɞɨɫɬɭɩɭ ɞɨ ɜɿɤɧɚ. 
Ɉɩɬɢɦɚɥɶɧɢɣ ɜɢɛɿɪ – 500-1000 ɩɚɪ. ȱɦ’ɹ ɩɨɥɹ ɪɟɞɚɝɭɜɚɧɧɹ, ɜ ɹɤɨɦɭ ɜɫɬɚɧɨɜɥɸєɬɶɫɹ 
ɤɿɥɶɤɿɫɬɶ ɝɟɧɟɪɨɜɚɧɢɯ ɩɚɪ, EFrОq. ɉɨ ɡɚɦɨɜɱɭɜɚɧɧɿ ɜ ɰɶɨɦɭ ɩɨɥɿ ɜɫɬɚɧɨɜɥɸєɬɶɫɹ ɱɢɫɥɨ 
500. 

 

 
Ɋɢɫ.1. Ⱥɥɝɨɪɢɬɦ ɝɟɧɟɪɭɜɚɧɧɹ ɩɚɪɚɦɟɬɪɿɜ ȿɄ ɡ ɜɢɤɨɪɢɫɬɚɧɧɹɦ ɫɢɦɜɨɥɿɜ əɤɨɛɿ 
 

ɉɪɨɬɟ ɧɟ ɡɚɜɠɞɢ ɩɨɬɪɿɛɧɨ ɝɟɧɟɪɭɜɚɬɢ ɫɚɦɟ 256-ɛɿɬɧɟ ɱɢɫɥɨ a . Ƀɨɝɨ ɪɨɡɪɹɞɧɿɫɬɶ 
ɦɨɠɧɚ ɡɦɿɧɢɬɢ, ɩɟɪɟɤɥɸɱɢɜɲɢɫɶ ɧɚ ɡɦɿɧɧɭ ɪɨɡɪɹɞɧɿɫɬɶ ɿ ɜɤɚɡɚɬɢ ɦɟɠɿ ɛɿɬɧɨɫɬɿ ɱɢɫɥɚ 
a . əɤɳɨ ɩɨɬɪɿɛɧɟ ɱɢɫɥɨ ɫɬɪɨɝɨʀ ɪɨɡɪɹɞɧɨɫɬɿ (ɧɚɩɪɢɤɥɚɞ, 200 ɛɿɬ), ɬɨ ɧɟɨɛɯɿɞɧɨ 
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ɜɫɬɚɧɨɜɢɬɢ ɨɞɧɚɤɨɜɿ ɡɧɚɱɟɧɧɹ ɞɥɹ ɦɚɤɫɢɦɚɥɶɧɨʀ ɬɚ ɦɿɧɿɦɚɥɶɧɨʀ ɪɨɡɪɹɞɧɨɫɬɿ. əɤɳɨ 
ɪɨɡɪɹɞɧɿɫɬɶ ɜɫɬɚɧɨɜɢɬɢ ɧɟɩɪɚɜɢɥɶɧɨ, ɬɨ ɩɨɞɚєɬɶɫɹ ɩɨɜɿɞɨɦɥɟɧɧɹ, ɩɪɟɞɫɬɚɜɥɟɧɟ ɧɚ ɪɢɫ. 
2. 

Ɍɚɛɥɢɰɹ 1. 
ɉɪɢɤɥɚɞ ɡɝɟɧɟɪɨɜɚɧɢɯ ɩɚɪɚɦɟɬɪɿɜ ɬɚ ɤɨɨɪɞɢɧɚɬ ɛɚɡɨɜɢɯ ɬɨɱɨɤ ɧɚ ȿɄ 

 
ɑɢɫɥɨ ɫ ɉɚɪɚɦɟɬɪɢ ȿɄ Ʉɨɨɪɞɢɧɚɬɢ ɬɨɱɤɢ 

c=4622141082350
761958088502957
771218460401318
074586653131924
490106838143083
4019 

ɚ=114696062184921291074865670
68054309197980372528558405435
2011807055156770377329 
 
b=841023222462353149745592116
56505809896498381488370328980
244492251701089994880 

б=563421868221961100817039648
57654083632130498187698608236
967225088647602140708 
 
в=454365965925119316295698855
64096535284318424274910022081
214046273849647278168 

c=4495282155949
033906019773293
755442107970996
262433769553132
698783128445532
2679 

a=624485043717780937523339154
66416825250203415860656193403
073976324655346540088 
 
b=487760277949220977012685921
25885615099753604479151430418
547735948440420840414 

б=932732926462204380524923766
63941162818585306673620807190
438274113700039002007 
 
ɭ=-556843238082099176 
5342879723984285106 
45865178119693397205711468572
54294477132 

c=4631150059097
348210440033480
198418634575360
382240344739275
695741690967414
4562 

a=694555539263599989359569752
07837961345215187825158850426
367316454247044183376 
 
b=101921245183226147244012099
90443502405655683069689431820
7652305979079392107026 

б=961169947263813680823857016
74005499394115565542615817795
86275296230817584968 
 
в=-785024814107883208 
6782998900642022692058 
58180045641255973366754666003
73083457 

ɫ=2587762300678
935703451124709
265240616294772
707383432045542
153686871273158
7895 

a=735875671267604836775853578
60726059097012187533517473774
145023184880783157813 
 
b=332063496062754484532058678
54697432988301728737300381901
236754438097544091177 

б=727523675521774054958355159
61374751940024200546485626335
681266135036309097122 
 
в=726161820508571658310810441
77317019061041565413455809618
410794248932607278083 

c=2181212195678
094818479708491
098824025372465
709197803661588
154957091039001
9686 

a=859997439017321900411494888
84242181294898484866902415434
124761386757328167530 
 
b=103615535785767612720472812
07511476143254362069691704141
1990013038205060297460 

б=6779257572574225023 
 
в=-8462646205002030098020 
14132751659349153 
50944360430106725242471082843
207917740 

 
 Ⱦɨ ɜɢɯɿɞɧɢɯ ɞɚɧɢɯ ɩɪɨɝɪɚɦɢ ɜɿɞɧɨɫɹɬɶɫɹ ɡɝɟɧɟɪɨɜɚɧɿ ɩɚɪɚɦɟɬɪɢ, ɱɢɫɥɨ c , 

ɤɨɨɪɞɢɧɚɬɢ ɬɨɱɤɢ ɧɚ ȿɄ ɿɡ ɡɧɚɣɞɟɧɢɦɢ ɩɚɪɚɦɟɬɪɚɦɢ, ɤɿɥɶɤɿɫɬɶ ɡɚɩɭɫɤɿɜ ɩɪɨɰɟɞɭɪɢ 
ɝɟɧɟɪɚɰɿʀ ɩɚɪɚɦɟɬɪɿɜ, ɫɢɦɜɨɥ əɤɨɛɿ ɞɥɹ ɤɨɧɤɪɟɬɧɨɝɨ ɱɢɫɥɚ a , ɤɿɥɶɤɿɫɬɶ ɡɧɚɣɞɟɧɢɯ 
ɩɚɪɚɦɟɬɪɿɜ ɬɚ ɱɚɫ ɩɨɲɭɤɭ ɩɚɪɚɦɟɬɪɿɜ. 

ɑɢɫɥɚ cba ,,  ɜɢɜɨɞɹɬɶɫɹ ɜ ɩɨɥɹ ɪɟɞɚɝɭɜɚɧɧɹ ɡ ɿɦɟɧɚɦɢ AІЮЦ, BІЮЦ, CІЮЦ 
ɜɿɞɩɨɜɿɞɧɨ. ȼ ɰɢɯ ɩɨɥɹɯ ɜɥɚɫɬɢɜɿɫɬɶ RОКНЇЧХв ɜɫɬɚɧɨɜɥɟɧɚ ɜ ЭrЮО, ɬɨɛɬɨ ɡɦɿɧɸɜɚɬɢ ɜ 
ɧɢɯ ɬɟɤɫɬ ɤɨɪɢɫɬɭɜɚɱ ɧɟ ɦɨɠɟ, ɚɥɟ ɦɨɠɟ ɫɤɨɩɿɸɜɚɬɢ ɣɨɝɨ ɜ ɛɭɮɟɪ ɨɛɦɿɧɭ Ɉɋ АТЧНШаЬ. 
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ȼɫɿ ɿɧɲɿ ɜɢɯɿɞɧɿ ɞɚɧɿ ɜɢɜɨɞɹɬɶɫɹ ɡɚ ɞɨɩɨɦɨɝɨɸ ɦɿɬɨɤ (ɬɢɩ TLКЛОХ). Ȳɯ ɿɦɟɧɚ ɞɥɹ ɡɧɚɱɟɧɶ 
ɤɿɥɶɤɨɫɬɿ ɡɚɩɭɫɤɿɜ ɩɪɨɰɟɞɭɪɢ ɝɟɧɟɪɚɰɿʀ ɫɢɦɜɨɥɭ əɤɨɛɿ, ɤɿɥɶɤɨɫɬɿ ɡɧɚɣɞɟɧɢɯ ɩɚɪ ),( ba , 
ɦɿɬɤɢ, ɹɤɚ ɦɿɫɬɢɬɶ ɤɿɥɶɤɿɫɬɶ ɡɝɟɧɟɪɨɜɚɧɢɯ ɩɚɪ (ɞɥɹ ɱɚɫɨɜɨʀ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɡɧɚɱɟɧɧɹ 
ɤɿɥɶɤɨɫɬɿ ɩɚɪ ɤɪɚɬɧɿ 500) ɬɚ ɦɿɬɤɢ, ɹɤɚ ɦɿɫɬɢɬɶ ɡɚɝɚɥɶɧɢɣ ɱɚɫ ɝɟɧɟɪɚɰɿʀ, ɦɚɸɬɶ ɡɧɚɱɟɧɧɹ 
ɜɿɞɩɨɜɿɞɧɨ CSЭОЩ, JКМ, CШЮЩХОЬ, LFШЮЧН, FШЮЧН. 

 

 
Ɋɢɫ.2. ɉɪɨɰɟɫ ɝɟɧɟɪɭɜɚɧɧɹ ɩɚɪɚɦɟɬɪɚ ȿɄ 

 
ɉɪɢɤɥɚɞ ɪɨɛɨɬɢ ɩɪɨɝɪɚɦɢ ɞɥɹ ɝɟɧɟɪɚɰɿʀ 1200 ɩɚɪ ɡ ɛɿɬɨɜɢɦ ɤɨɪɢɞɨɪɨɦ ɞɥɹ a  120-

200 ɛɿɬ ɩɨɞɚɧɨ ɧɚ ɪɢɫɭɧɤɭ 3. 

 

 
Ɋɢɫ.3. ȱɧɬɟɪɮɟɣɫ ɝɟɧɟɪɭɜɚɧɧɹ ɩɚɪɚɦɟɬɪɿɜ ɬɚ ɛɚɡɨɜɨʀ ɬɨɱɤɢ ȿɄ 
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Ɍɚɤɨɠ ɜɢɯɿɞɧɿ ɞɚɧɿ ɜɢɜɨɞɹɬɶɫɹ ɜ ɞɜɚ ɮɚɣɥɢ – ІЮЦЛОrЬ.ЭбЭ ɬɚ TТЦО.ЭбЭ. ȼ ɩɟɪɲɢɣ 
ɮɚɣɥ ɜɢɜɨɞɹɬɶɫɹ ɡɝɟɧɟɪɨɜɚɧɿ ɩɚɪɚɦɟɬɪɢ ɬɚ ɤɨɨɪɞɢɧɚɬɢ ɬɨɱɤɢ. ȼɿɧ ɩɪɨɝɪɚɦɨɸ ɧɿɤɨɥɢ ɧɟ 
ɡɧɢɳɭєɬɶɫɹ. ȼ ɮɚɣɥ TТЦО.ЭбЭ ɜɢɜɨɞɢɬɶɫɹ ɱɚɫɨɜɚ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ. ɉɪɢ ɤɨɠɧɨɦɭ ɡɚɩɭɫɤɭ 
ɩɪɨɝɪɚɦɢ ɰɟɣ ɮɚɣɥ ɨɱɢɳɭєɬɶɫɹ. ɉɪɨɝɪɚɦɚ ɜɢɤɨɪɢɫɬɨɜɭє ɡɨɜɧɿɲɧɿ ɛɿɛɥɿɨɬɟɤɢ ХТЩ.М ɬɚ 
BТРIЧЭ.МЩЩ. ȼ ɩɟɪɲɿɣ ɦɿɫɬɹɬɶɫɹ ɮɭɧɤɰɿʀ ɞɥɹ ɪɟɚɥɿɡɚɰɿʀ ɚɥɝɨɪɢɬɦɿɜ, ɹɤɿ ɜɢɤɨɪɢɫɬɨɜɭє IEEE 
P1363 A.12.4 ɬɚ IEEE P1363 A.11.1. Ⱦɪɭɝɚ ɦɿɫɬɢɬɶ ɮɭɧɤɰɿʀ, ɹɤɿ ɜɢɤɨɪɢɫɬɚɧɨ ɞɥɹ 
ɪɟɚɥɿɡɚɰɿʀ ɩɪɨɰɟɞɭɪɢ ɜɢɤɨɧɚɧɧɹ ɨɩɟɪɚɰɿɣ ɧɚɞ ɱɢɫɥɚɦɢ ɜɟɥɢɤɨʀ ɪɨɡɪɹɞɧɨɫɬɿ. 

Ɋɟɡɭɥɶɬɚɬɢ ɱɢɫɟɥɶɧɨɝɨ ɟɤɫɩɟɪɢɦɟɧɬɭ ɝɟɧɟɪɭɜɚɧɧɧɹ ɩɚɪɚɦɟɬɪɿɜ - ɡɚɥɟɠɧɨɫɬɿ 
ɤɿɥɶɤɨɫɬɿ ɩɚɪ ɩɚɪɚɦɟɬɪɿɜ ȿɄ ɜɿɞ ɱɚɫɭ ɝɟɧɟɪɭɜɚɧɧɹ ɧɚɜɟɞɟɧɨ ɜ ɬɚɛɥ. 2. 

Ⱥɧɚɥɿɡ ɪɟɡɭɥɶɬɚɬɿɜ ɦɨɞɟɥɸɜɚɧɧɹ ɩɨɤɚɡɚɜ, ɳɨ ɩɿɞɯɿɞ ɡ ɜɢɤɨɪɢɫɬɚɧɧɹɦ ɫɢɦɜɨɥɿɜ 
əɤɨɛɿ ɞɨɡɜɨɥɹє ɩɪɢɲɜɢɞɲɢɬɢ ɱɚɫ ɪɨɛɨɬɢ ɚɥɝɨɪɢɬɦɭ ɜ 9.91736*103 ɪɚɡɿɜ ɩɨ 
ɜɿɞɧɨɲɟɧɧɸ ɞɨ ɝɟɧɟɬɢɱɧɨɝɨ ɚɥɝɨɪɢɬɦɭ, ɨɬɠɟ, ɝɟɧɟɪɭɜɚɬɢ ɩɚɪɚɦɟɬɪɢ ɟɥɿɩɬɢɱɧɨʀ ɤɪɢɜɨʀ 
ɞɥɹ ɩɨɛɭɞɨɜɢ ɫɢɫɬɟɦ ɡɚɯɢɫɬɭ ɿɧɮɨɪɦɚɰɿɣɧɢɯ ɩɨɬɨɤɿɜ ɡ ɜɢɤɨɪɢɫɬɚɧɧɹɦ ɦɚɬɟɦɚɬɢɱɧɨɝɨ 
ɚɩɚɪɚɬɭ ȿɄ ɦɚɣɠɟ ɧɚ ɱɨɬɢɪɢ ɩɨɪɹɞɤɢ ɲɜɢɞɲɟ, ɬɚ ɞɨ ɲɟɫɬɢ ɩɨɪɹɞɤɿɜ ɜɿɞɧɨɫɧɨ 
ɚɥɝɨɪɢɬɦɭ ɩɪɨɫɬɨɝɨ ɩɟɪɟɛɨɪɭ. 

Ɍɚɛɥɢɰɹ 2.  
ɑɚɫɨɜɿ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɪɨɛɨɬɢ ɩɪɨɝɪɚɦɢ 

 
Ʉɿɥɶɤɿɫɬɶ ɩɚɪ ),( ba  ɑɚɫ, c  

ɚɥɝɨɪɢɬɦ ɡ ɜɢɤɨɪɢɫɬɚɧɧɹɦ 
ɫɢɦɜɨɥɿɜ əɤɨɛɿ 

ɑɚɫ, 310 ɫ Ƚɟɧɟɬɢɱɧɢɣ 
ɚɥɝɨɪɢɬɦ 

500 10.89 108.001 
1000 21.19 209.1467 
1500 31.77 315.0749 
2000 42.69 423.2771 
2500 53.25 528.0979 
3000 63.66 631.3396 
3500 74.25 736.3912 
4000 84.80 840.9612 
4500 95.52 947.1576 
5000 106.05 1051.7643 

ȼɢɫɧɨɜɤɢ 

Ɂɚɩɪɨɩɨɧɨɜɚɧɢɣ ɚɥɝɨɪɢɬɦ ɝɟɧɟɪɭɜɚɧɧɹ ɩɚɪɚɦɟɬɪɿɜ ȿɄ ɧɚ ɨɫɧɨɜɿ ɜɢɤɨɪɢɫɬɚɧɧɹ 
ɫɢɦɜɨɥɿɜ əɤɨɛɿ, ɪɨɡɪɨɛɥɟɧɢɣ ɧɚ ɛɚɡɿ ɝɟɧɟɬɢɱɧɨɝɨ ɚɥɝɨɪɢɬɦɭ, ɯɚɪɚɤɬɟɪɢɡɭєɬɶɫɹ 
ɫɭɬɬєɜɢɦɢ ɩɟɪɟɜɚɝɚɦɢ ɲɜɢɞɤɨɞɿʀ - ɩɪɢɛɥɢɡɧɨ ɱɨɬɢɪɢ ɩɨɪɹɞɤɢ ɩɨ ɜɿɞɧɨɲɟɧɧɸ ɞɨ 
ɝɟɧɟɬɢɱɧɨɝɨ ɚɥɝɨɪɢɬɦɭ, ɬɚ ɞɨ ɲɟɫɬɢ ɩɨɪɹɞɤɿɜ ɜɿɞɧɨɫɧɨ ɚɥɝɨɪɢɬɦɭ ɩɪɨɫɬɨɝɨ ɩɟɪɟɛɨɪɭ, 
ɳɨ є ɜɚɠɥɢɜɨɸ ɩɟɪɟɜɚɝɨɸ ɣɨɝɨ ɡɚɫɬɨɫɭɜɚɧɧɹ ɞɥɹ ɩɨɛɭɞɨɜɢ ɫɬɿɣɤɢɯ ɫɢɫɬɟɦ ɡɚɯɢɫɬɭ 
ɿɧɮɨɪɦɚɰɿɣɧɢɯ ɪɟɫɭɪɫɿɜ ɡ ɜɢɤɨɪɢɫɬɚɧɧɹɦ ɦɚɬɟɦɚɬɢɱɧɨɝɨ ɚɩɚɪɚɬɭ ȿɄ. 
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