
ȼɬɨɪɚɹ ɪɨɫɫɢɣɫɤɚɹ ɦɨɥɨɞɟɠɧɚɹ ɧɚɭɱɧɚɹ ɲɤɨɥɚ-ɤɨɧɮɟɪɟɧɰɢɹ  
«ɗɧɟɪɝɟɬɢɤɚ, ɷɥɟɤɬɪɨɦɟɯɚɧɢɤɚ ɢ ɷɧɟɪɝɨɷɮɮɟɤɬɢɜɧɵɟ ɬɟɯɧɨɥɨɝɢɢ ɝɥɚɡɚɦɢ ɦɨɥɨɞɟɠɢ» 

ɋɟɤɰɢɹ 1. ɗɧɟɪɝɨɷɮɮɟɤɬɢɜɧɵɟ ɬɟɯɧɨɥɨɝɢɢ ɜ  ɷɥɟɤɬɪɨɦɟɯɚɧɢɤɟ 
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ɊȿȺɅɂɁȺɐɂə ɌɊȿɏɄɈɇɌɍɊɇɈɃ ɐɂɎɊɈȼɈɃ ɋɂɋɌȿɆɕ ɍɉɊȺȼɅȿɇɂə 
ȾɉɌ ɇȺ ȻȺɁȿ ɉɊɈȽɊȺɆɆɇɈɃ ɋɊȿȾɕ MEXBIOS 

Ȼɨɪɢɫɨɜ ɋ.ȼ., Ɋɨɞɢɨɧɨɜ Ƚ.ȼ. 
ɇɚɰɢɨɧɚɥɶɧɵɣ ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɣ Ɍɨɦɫɤɢɣ ɩɨɥɢɬɟɯɧɢɱɟɫɤɢɣ ɭɧɢɜɟɪɫɢɬɟɬ, ɝ. Ɍɨɦɫɤ 
 
ɋɨɡɞɚɧɢɟ ɰɢɮɪɨɜɵɯ ɫɢɫɬɟɦ ɭɩɪɚɜɥɟɧɢɹ ɪɟɚɥɶɧɨɝɨ ɜɪɟɦɟɧɢ ɞɥɹ 

ɷɥɟɤɬɪɨɦɟɯɚɧɢɱɟɫɤɢɯ ɨɛɴɟɤɬɨɜ ɹɜɥɹɟɬɫɹ ɧɟɬɪɢɜɢɚɥɶɧɨɣ ɡɚɞɚɱɟɣ, ɪɟɲɟɧɢɟ ɤɨɬɨɪɨɣ 
ɬɪɟɛɭɟɬ ɩɪɢɦɟɧɟɧɢɹ ɤɨɦɩɥɟɤɫɧɵɯ ɡɧɚɧɢɣ ɜ ɨɛɥɚɫɬɹɯ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɩɪɨɝɪɚɦɦɧɨ 
ɚɩɩɚɪɚɬɧɵɯ ɡɜɟɧɶɟɜ ɧɢɠɧɟɝɨ ɭɪɨɜɧɟɣ ɫ ɨɫɨɛɟɧɧɨɫɬɹɦɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ Ⱥɋɍ. 

ɋɩɟɤɬɪ ɡɚɞɚɱ ɪɟɲɚɟɦɵɯ ɧɚ ɩɪɨɝɪɚɦɦɢɪɭɟɦɵɯ ɤɨɧɬɪɨɥɥɟɪɚɯ ɭɫɥɨɠɧɹɟɬ ɩɪɨɰɟɫɫ 
ɫɨɡɞɚɧɢɹ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɨɝɨ ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ ɫ ɭɱɟɬɨɦ ɧɨɜɵɯ ɪɟɲɟɧɢɣ ɜ 
ɨɛɥɚɫɬɢ ɪɚɡɪɚɛɨɬɤɢ ɰɢɮɪɨɜɵɯ ɫɢɫɬɟɦ ɭɩɪɚɜɥɟɧɢɹ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɵɯ 
ɷɥɟɤɬɪɨɩɪɢɜɨɞɨɜ. ȼ ɱɚɫɬɧɨɫɬɢ ɩɪɢɯɨɞɢɬɫɹ ɢɫɩɨɥɶɡɨɜɚɬɶ ɰɟɩɨɱɤɭ ɫɩɟɰɢɚɥɢɫɬɨɜ: ɨɬ 
ɫɩɟɰɢɚɥɢɫɬɚ ɩɪɟɞɦɟɬɧɨɣ ɨɛɥɚɫɬɢ ɞɨ ɩɪɨɝɪɚɦɦɢɫɬɚ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɯ ɤɨɧɬɪɨɥɥɟɪɨɜ. 
ɗɬɨ ɩɪɢɜɨɞɢɬ ɤ ɭɞɨɪɨɠɚɧɢɸ ɪɚɡɪɚɛɨɬɤɢ ɧɨɜɨɝɨ ɭɫɬɪɨɣɫɬɜɚ ɢɡ-ɡɚ ɭɜɟɥɢɱɟɧɢɹ ɜɪɟɦɟɧɢ 
ɪɚɡɪɚɛɨɬɤɢ ɬɚɤ ɢ ɢɡ-ɡɚ ɜɨɡɧɢɤɚɸɳɢɯ ɨɲɢɛɨɤ ɜ ɩɪɨɰɟɫɫɟ ɪɟɚɥɢɡɚɰɢɢ ɢɞɟɢ ɫɩɟɰɢɚɥɢɫɬɚ 
ɩɪɨɝɪɚɦɦɢɫɬɨɦ ɜ ɤɨɧɟɱɧɨɦ ɩɪɨɞɭɤɬɟ[1]. 

Ⱥɤɬɭɚɥɶɧɵɦ ɜɟɤɬɨɪɨɦ ɪɚɡɜɢɬɢɹ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ ɹɜɥɹɟɬɫɹ ɩɟɪɟɜɨɞ ɫɪɟɞɵ ɢɡ 
ɬɟɤɫɬɨɜɨɣ ɫɪɟɞɵ ɜ ɜɢɡɭɚɥɶɧɵɟ ɛɥɨɤ ɫɯɟɦɵ. Ⱦɚɧɧɵɣ ɩɨɞɯɨɞ ɩɨɡɜɨɥɹɟɬ ɢɫɤɥɸɱɢɬɶ 
ɫɩɟɰɢɚɥɢɫɬɚ ɜ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɢ ɦɟɠɞɭ ɢɧɠɟɧɟɪɨɦ ɢ ɤɨɧɟɱɧɵɦ ɩɪɨɞɭɤɬɨɦ. 

ɐɟɥɶ ɞɚɧɧɨɣ ɫɬɚɬɶɢ ɩɨɤɚɡɚɬɶ ɜɨɡɦɨɠɧɨɫɬɶ ɫɢɧɬɟɡɚ ɬɪɺɯɤɨɧɬɭɪɧɨɣ ɫɢɫɬɟɦɵ 
ɭɩɪɚɜɥɟɧɢɹ ɞɜɢɝɚɬɟɥɹ ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ ɦɟɬɨɞɨɦ ɜɢɡɭɚɥɶɧɨɝɨ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ ɜ 
ɩɪɨɝɪɚɦɦɧɨɣ ɫɪɟɞɟ  MexBIOS, ɪɚɡɪɚɛɨɬɚɧɧɨɣ ɜ ɥɚɛɨɪɚɬɨɪɢɢ Ɇɢɤɪɨɩɪɨɰɟɫɫɨɪɧɵɯ 
ɫɢɫɬɟɦ ɭɩɪɚɜɥɟɧɢɹ ɷɥɟɤɬɪɨɩɪɢɜɨɞɚɦɢ ɇɂ Ɍɉɍ[2] . 

ɋɢɫɬɟɦɚ ɭɩɪɚɜɥɟɧɢɹ ɪɟɚɥɢɡɨɜɚɧɚ ɩɨ ɩɪɢɧɰɢɩɭ ɩɨɞɱɢɧɺɧɧɨɝɨ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɢ 
ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɬɪɢ ɤɨɧɬɭɪɚ ɪɟɝɭɥɢɪɨɜɚɧɢɹ: ɬɨɤɚ, ɫɤɨɪɨɫɬɢ ɢ ɩɨɥɨɠɟɧɢɹ. ɋɬɪɭɤɬɭɪɧɚɹ 
ɫɯɟɦɚ ɪɚɡɪɚɛɚɬɵɜɚɟɦɨɣ ɫɢɫɬɟɦɵ ɭɩɪɚɜɥɟɧɢɹ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫ. 1.  

 

 
Ɋɢɫ. 1. ɋɬɪɭɤɬɭɪɧɚɹ ɫɟɦɚ ɬɪɺɯɤɨɧɬɭɪɧɨɣ ɫɢɫɬɟɦɵ ɩɨɞɱɢɧɟɧɧɨɝɨ ɭɩɪɚɜɥɟɧɢɹ 

ɞɜɢɝɚɬɟɥɟɦ ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ 
 
ɉɟɪɜɵɣ ɷɬɚɩ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ – ɫɨɡɞɚɧɢɟ ɚɞɟɤɜɚɬɧɨɣ ɦɨɞɟɥɢ ɨɛɴɟɤɬɚ 

ɪɟɝɭɥɢɪɨɜɚɧɢɹ: ɢɫɬɨɱɧɢɤ ɩɢɬɚɧɢɹ 24ȼ  ɢ ɞɜɢɝɚɬɟɥɹ ɦɚɪɤɢ SVF5539[3]. Ⱦɥɹ 
ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɫɢɫɬɟɦɵ ɭɩɪɚɜɥɟɧɢɹ ɷɥɟɤɬɪɨɩɪɢɜɨɞɨɦ ɢɫɩɨɥɶɡɭɟɬɫɹ ɝɨɬɨɜɵɣ ɛɥɨɤ 
ɦɨɞɟɥɢ ȾɉɌ ɜ ɫɪɟɞɟ MexBIOS. ɇɚ ɪɢɫ. 2 ɩɪɟɞɫɬɚɜɥɟɧɚ ɛɥɨɤ ɫɯɟɦɚ, ɫɨɛɪɚɧɧɚɹ ɜ 
ɢɧɬɟɝɪɢɪɨɜɚɧɧɨɣ ɫɪɟɞɟ ɢ ɩɪɟɞɫɬɚɜɥɟɧ ɝɪɚɮɢɤ ɢɦɢɬɚɰɢɨɧɧɨɝɨ ɦɨɞɟɥɢɪɨɜɚɧɢɹ.  

 



ȼɬɨɪɚɹ ɪɨɫɫɢɣɫɤɚɹ ɦɨɥɨɞɟɠɧɚɹ ɧɚɭɱɧɚɹ ɲɤɨɥɚ-ɤɨɧɮɟɪɟɧɰɢɹ  
«ɗɧɟɪɝɟɬɢɤɚ, ɷɥɟɤɬɪɨɦɟɯɚɧɢɤɚ ɢ ɷɧɟɪɝɨɷɮɮɟɤɬɢɜɧɵɟ ɬɟɯɧɨɥɨɝɢɢ ɝɥɚɡɚɦɢ ɦɨɥɨɞɟɠɢ» 

ɋɟɤɰɢɹ 1. ɗɧɟɪɝɨɷɮɮɟɤɬɢɜɧɵɟ ɬɟɯɧɨɥɨɝɢɢ ɜ  ɷɥɟɤɬɪɨɦɟɯɚɧɢɤɟ 
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Ɋɢɫ. 2. Ɇɨɞɟɥɶ ɨɛɴɟɤɬɚ ɪɟɝɭɥɢɪɨɜɚɧɢɹ 

 
ɇɚ ɪɚɛɨɬɭ ɫɢɫɬɟɦɵ ɛɭɞɟɬ ɫɭɳɟɫɬɜɟɧɧɨ ɜɥɢɹɬɶ ɞɢɫɤɪɟɬɧɨɫɬɶ ɫɢɫɬɟɦɵ, ɬ.ɤ. ɲɚɝ ɪɚɫɱɟɬ 

ɩɪɚɤɬɢɱɟɫɤɢ ɪɚɜɟɧ ɜɟɥɢɱɢɧɟ ɩɨɫɬɨɹɧɧɨɣ ɜɪɟɦɟɧɢ. ɋɨɨɬɧɨɲɟɧɢɟ ɦɟɠɞɭ ɱɚɫɬɨɬɨɣ 
ɤɜɚɧɬɨɜɚɧɢɹ ɢ ɩɨɥɨɫɨɣ ɩɪɨɩɭɫɤɚɧɢɹ ɞɨɥɠɧɚ ɛɵɬɶ ɛɨɥɟɟ fɄȼ/fɍ.Ɍ.. Ʉɪɨɦɟ ɬɨɝɨ, 
ɨɛɟɫɩɟɱɢɜɚɬɶ ɩɨɥɨɫɭ ɩɪɨɩɭɫɤɚɧɢɹ ɜ ɤɨɧɬɭɪɟ ɬɨɤɚ ɛɨɥɟɟ 200-500 Ƚɰ, ɤɚɤ ɩɪɚɜɢɥɨ, ɧɟ 
ɧɭɠɧɨ [5]. 

Ɍɨɝɞɚ ɩɪɢ ɧɚɫɬɪɨɣɤɟ ɦɨɠɧɨ ɫɞɟɥɚɬɶ ɫɥɟɞɭɸɳɢɟ ɞɨɩɭɳɟɧɢɹ: 
 ɫ ɭɱɟɬɨɦ ɦɚɤɫɢɦɚɥɶɧɨɣ ɱɚɫɬɨɬɵ ɪɚɫɱɟɬ ɜ ɹɞɪɟ ɦɢɤɪɨɤɨɧɬɪɨɥɥɟɪɚ 10 ɤȽɰ 

ɚɩɟɪɢɨɞɢɱɟɫɤɢɦ ɡɜɟɧɨɦ ɩɪɟɧɟɛɪɟɝɚɟɦ; 
 ɨɛɪɚɬɧɭɸ ɫɜɹɡɶ ɫɱɢɬɚɟɦ ɛɟɡɵɧɟɪɰɢɨɧɧɨɣ ɢ ɧɚɫɬɪɨɟɧɧɨɣ ɧɚ ɤɨɷɮɮɢɰɢɟɧɬ kT=1; 
 ɬɪɟɛɭɟɦɚɹ ɩɨɥɨɫɚ ɩɪɨɩɭɫɤɚɧɢɹ ɜ ɤɨɧɬɭɪɟ ɬɨɤɚ 200.. Ɍɍf Ƚɰ. 

ȼ ɞɚɧɧɨɦ ɫɥɭɱɚɟ ɤɨɧɬɭɪ ɦɨɠɧɨ ɧɚɫɬɪɨɢɬɶ ɧɚ ɚɩɟɪɢɨɞɢɱɟɫɤɢɣ ɩɟɪɟɯɨɞɧɵɣ ɩɪɨɰɟɫɫ 
ɞɥɹ ɩɨɫɥɟɞɭɸɳɟɣ ɧɚɫɬɪɨɣɤɢ ɤɨɧɬɭɪɨɜ ɫɤɨɪɨɫɬɢ ɢ ɩɨɥɨɠɟɧɢɹ ɩɨ ɦɟɬɨɞɢɤɟ Ʉɟɫɫɥɟɪɚ. ɇɚ 
ɪɢɫ. 3  ɩɪɟɞɫɬɚɜɥɟɧ ɫɯɟɦɚ ɤɨɧɬɭɪɚ ɬɨɤɚ ɢ ɧɚ ɪɢɫ. 4 ɪɟɡɭɥɶɬɚɬ ɢɦɢɬɚɰɢɨɧɧɨɝɨ 
ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɧɚɫɬɪɨɣɤɢ.  

ȼɢɞ ɩɟɪɟɯɨɞɧɵɯ ɩɪɨɰɟɫɫɨɜ, ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɧɚɫɬɪɨɣɤɟ ɧɚ ɚɩɟɪɢɨɞɢɱɟɫɤɢɣ ɩɪɨɰɟɫɫ. 
ȼɪɟɦɹ ɩɟɪɟɯɨɞɧɨɝɨ ɩɪɨɰɟɫɫɚ ɫɨɫɬɚɜɥɹɟɬ 2.4 ɦɫ. 

ɇɚɫɬɪɨɣɤɚ ɤɨɧɬɭɪɚ ɫɤɨɪɨɫɬɢ ɦɨɠɟɬ ɛɵɬɶ ɩɪɨɢɡɜɟɞɟɧɚ ɧɚ ɫɢɦɦɟɬɪɢɱɧɵɣ ɨɩɬɢɦɭɦ ɫ 
ɮɢɥɶɬɪɨɦ ɧɚ ɜɵɯɨɞɟ ɩɨ ɢɡɜɟɫɬɧɨɣ ɦɟɬɨɞɢɤɟ [6]. Ⱦɥɹ ɭɦɟɧɶɲɟɧɢɹ ɜɟɥɢɱɢɧɵ 
ɩɟɪɟɪɟɝɭɥɢɪɨɜɚɧɢɹ ɧɚ ɜɯɨɞ ɤɨɧɬɭɪɚ ɫɤɨɪɨɫɬɢ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɚɩɟɪɢɨɞɢɱɟɫɤɢɣ ɮɢɥɶɬɪ 
ɩɟɪɜɨɝɨ ɩɨɪɹɞɤɚ ɫ ɩɨɫɬɨɹɧɧɨɣ ɜɪɟɦɟɧɢ Tf= TɊɋ . 

  

Ɋɢɫ. 3. ɋɯɟɦɚ ɤɨɧɬɭɪɚ ɬɨɤɚ Ɋɢɫ 4. Ƚɪɚɮɢɤ ɩɟɪɟɯɨɞɧɵɯ ɩɪɨɰɟɫɫɨɜ 
ɢɦɢɬɚɰɢɨɧɧɨɣ ɦɨɞɟɥɢ ɤɨɧɬɭɪɚ ɬɨɤɚ 

 
ɋɯɟɦɚ ɤɨɧɬɭɪɚ ɬɨɤɚ ɜ ɩɪɨɝɪɚɦɦɧɨɣ ɫɪɟɞɟ MexBIOS ɜɵɝɥɹɞɢɬ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ 

(ɪɢɫ. 5.)  
ɂɡ-ɡɚ ɬɨɝɨ, ɱɬɨ ɫɢɝɧɚɥ ɫɤɨɪɨɫɬɢ ɜɵɱɢɫɥɹɟɬɫɹ ɢɡ ɫɢɝɧɚɥɚ ɩɨɥɨɠɟɧɢɹ ɫ 

ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɞɢɮɮɟɪɟɧɰɢɪɨɜɚɧɢɹ (ɛɥɨɤ SPEED_FR) ɩɨɥɭɱɟɧɧɨɟ ɡɧɚɱɟɧɢɟ 
ɤɨɷɮɮɢɰɢɟɧɬɚ ɭɫɢɥɟɧɢɹ ɪɟɝɭɥɹɬɨɪɚ ɢ ɩɨɫɬɨɹɧɧɨɣ ɢɧɬɟɝɪɢɪɨɜɚɧɢɢ ɛɭɞɟɬ ɜɵɡɵɜɚɬɶ 
ɜɢɛɪɚɰɢɢ ɞɜɢɝɚɬɟɥɹ. Ⱦɥɹ ɧɨɪɦɚɥɶɧɨɣ ɪɚɛɨɬɵ ɤɨɧɬɭɪɚ ɫɤɨɪɨɫɬɢ ɧɟɨɛɯɨɞɢɦɨ ɜɡɹɬɶ  ɜ 
ɞɟɫɹɬɶ ɪɚɡ ɦɟɧɶɲɟ ɩɨɥɭɱɟɧɧɵɯ ɩɪɢ ɪɚɫɱɟɬɟ. 
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Ɋɢɫ. 5. ɋɯɟɦɚ ɤɨɧɬɭɪɚ ɫɤɨɪɨɫɬɢ Ɋɢɫ 6. ɉɟɪɟɯɨɞɧɵɟ ɩɪɨɰɟɫɫɵ 
ɢɦɢɬɚɰɢɨɧɧɨɣ ɦɨɞɟɥɢ ɤɨɧɬɭɪɚ ɫɤɨɪɨɫɬɢ 

 
ɉɪɨɜɟɪɤɭ ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɢ ɤɨɧɬɭɪɚ ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɜɨɞɢɬɶ ɜ ɥɢɧɟɣɧɨɣ ɡɨɧɟ, ɤɨɝɞɚ 

ɪɟɝɭɥɹɬɨɪ ɬɨɤɚ ɢ ɫɤɨɪɨɫɬɢ ɧɟ ɜɯɨɞɢɬ ɜ ɧɚɫɵɳɟɧɢɟp [7]. 
Ʉɨɧɬɭɪ ɩɨɥɨɠɟɧɢɹ ɧɚɫɬɪɚɢɜɚɟɬɫɹ ɧɚ ɦɨɞɭɥɶɧɵɣ ɨɩɬɢɦɭɦ ɫɨɝɥɚɫɧɨ ɢɡɜɟɫɬɧɵɦ 

ɦɟɬɨɞɢɤɚɦ. ɋɯɟɦɚ ɤɨɧɬɭɪɚ ɩɨɥɨɠɟɧɢɹ ɜ ɩɪɨɝɪɚɦɦɧɨɣ ɫɪɟɞɟ MexBIOS ɢ ɪɟɡɭɥɶɬɚɬɵ 
ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɩɪɢ ɡɚɞɚɧɢɢ 100 ɞɢɫɤɪɟɬ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫ. 7 ɢ ɪɢɫ. 8. 

 

  

Ɋɢɫ. 7. Ʉɨɧɬɭɪ ɭɩɪɚɜɥɟɧɢɹ ɩɨɥɨɠɟɧɢɹ 
Ɋɢɫ. 8. ɉɟɪɟɯɨɞɧɨɣ ɩɪɨɰɟɫɫ ɩɨɥɨɠɟɧɢɹ  

ɜ ɢɦɢɬɚɰɢɨɧɧɨɣ ɦɨɞɟɥɢ ɩɪɢ ɡɚɞɚɧɢɢ 
100 ɞɢɫɤɪɟɬ. 

 
ȼɵɜɨɞ: Ɉɬɥɢɱɢɟɦ ɩɪɟɞɥɨɠɟɧɧɨɣ ɬɪɟɯɤɨɧɬɭɪɧɨɣ ɫɢɫɬɟɦɵ ɭɩɪɚɜɥɟɧɢɹ ɹɜɥɹɟɬɫɹ 

ɩɪɢɦɟɧɟɧɢɟ ɫɨɛɫɬɜɟɧɧɨɝɨ ɨɬɤɪɵɬɨɝɨ ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ, ɤɨɬɨɪɨɟ ɩɨɡɜɨɥɹɟɬ ɜ 
ɤɨɪɨɬɤɢɣ ɫɪɨɤ ɡɚɩɭɫɬɢɬɶ ɫɢɫɬɟɦɭ ɭɩɪɚɜɥɟɧɢɹ ɧɚ ɤɨɧɬɪɨɥɥɟɪɟ, ɜɨɡɦɨɠɧɨɫɬɶ ɫɨɡɞɚɧɢɹ ɫ 
ɧɭɥɹ ɰɢɮɪɨɜɵɯ ɫɢɫɬɟɦ ɭɩɪɚɜɥɟɧɢɹ ɩɪɢ ɨɬɫɭɬɫɬɜɢɢ ɧɚɜɵɤɨɜ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ. Ɍɚɤ ɠɟ 
ɜ ɨɬɥɢɱɢɟ ɨɬ ɫɭɳɟɫɬɜɭɸɳɢɯ ɫɢɫɬɟɦ, ɜ MexBIOS ɡɚɞɟɣɫɬɜɭɸɬɫɹ «ɩɪɟɞɭɫɬɚɧɨɜɥɟɧɧɵɟ» 
ɜɨɡɦɨɠɧɨɫɬɢ ɭɩɪɚɜɥɹɸɳɟɝɨ ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɚ, ɱɬɨ ɢɫɤɥɸɱɚɟɬ ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɫɨɡɞɚɧɢɹ 
ɢ ɤɨɦɩɢɥɹɰɢɢ ɩɪɨɝɪɚɦɦɧɨɝɨ ɤɨɞɚ, ɟɝɨ ɡɚɝɪɭɡɤɢ ɜ ɩɚɦɹɬɶ ɛɟɡ ɩɪɢɦɟɧɟɧɢɹ ɫɩɟɰɢɚɥɶɧɵɯ 
ɫɪɟɞɫɬɜ ɬɢɩɚ JTAG-ɩɪɨɝɪɚɦɦɚɬɨɪɨɜ (ɡɚɝɪɭɡɤɚ ɱɟɪɟɡ USB ɢɥɢ RS232). 
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ɑȺɋɌɈɌɇɕɏ ɏȺɊȺɄɌȿɊɂɋɌɂɄ ɉɊȿɈȻɊȺɁɈȼȺɌȿɅə ȼɉɂɌɕȼȺɇɂə 

ɋɂɋɌȿɆɕ ɋ ȼɈȾɇɈɃ ȾɂɋɉȿɊɋɇɈɃ ɋɊȿȾɈɃ 
Ɉɥɢɮɟɪɨɜɢɱ ɇ.Ɇ., Ɋɵɠɨɜɚ Ɉ.ɋ., əɤɭɬɚ ȿ.Ⱥ. 

Ȼɟɥɨɪɭɫɫɤɢɣ ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɣ ɭɧɢɜɟɪɫɢɬɟɬ, ɝ. Ɇɢɧɫɤ, Ȼɟɥɚɪɭɫɶ 
 
ɋɭɳɟɫɬɜɭɟɬ ɪɹɞ ɩɪɢɛɨɪɨɜ, ɪɚɛɨɬɚ ɤɨɬɨɪɵɯ ɨɫɧɨɜɚɧɚ ɧɚ ɩɪɟɨɛɪɚɡɨɜɚɧɢɢ ɮɢɡɢɱɟɫɤɢɯ 

ɹɜɥɟɧɢɣ ɜ ɢɡɦɟɧɟɧɢɟ ɟɦɤɨɫɬɢ: ɟɦɤɨɫɬɧɵɟ ɭɪɨɜɧɟɦɟɪɵ, ɟɦɤɨɫɬɧɵɟ ɦɚɧɨɦɟɬɪɵ, ɞɚɬɱɢɤɢ, 
ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɢ ɜɥɚɠɧɨɫɬɢ ɜɨɡɞɭɯɚ ɢ ɬ. ɞ. [1-3]. Ɍɚɤɠɟ ɫ ɩɨɦɨɳɶɸ ɞɚɧɧɨɝɨ ɩɨɞɯɨɞɚ 
ɜɨɡɦɨɠɟɧ ɚɧɚɥɢɡ ɞɢɧɚɦɢɤɢ ɩɪɨɩɢɬɤɢ ɮɢɥɶɬɪɨɜɚɥɶɧɨɣ ɛɭɦɚɝɢ ɜɨɞɨɣ [4]. 

ȿɦɤɨɫɬɧɨɣ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɶ, ɩɚɪɚɦɟɬɪɵ ɤɨɬɨɪɨɝɨ ɡɚɜɢɫɹɬ ɨɬ ɢɡɦɟɪɹɟɦɨɣ ɮɢɡɢɱɟɫɤɨɣ 
ɜɟɥɢɱɢɧɵ, ɜɤɥɸɱɚɟɬɫɹ ɜ ɢɡɦɟɪɢɬɟɥɶɧɭɸ ɰɟɩɶ. Ⱦɚɧɧɵɟ ɫɯɟɦɵ ɦɨɝɭɬ ɛɵɬɶ ɩɨɫɬɪɨɟɧɵ ɧɚ 
ɪɚɡɥɢɱɧɵɯ ɩɪɢɧɰɢɩɚɯ, ɨɞɧɚɤɨ ɧɚɢɛɨɥɶɲɟɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɟ ɩɨɥɭɱɢɥɢ ɩɪɢɛɨɪɵ ɧɚ 
ɨɫɧɨɜɟ ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ ɟɦɤɨɫɬɢ ɜ ɱɚɫɬɨɬɭ (ɜɪɟɦɹ) ɡɚ ɫɱɟɬ ɢɫɩɨɥɶɡɨɜɚɧɢɹ 
ɦɭɥɶɬɢɜɢɛɪɬɨɪɧɵɯ (ɨɞɧɨɜɢɛɪɚɬɨɪɧɵɯ) ɝɟɧɟɪɚɬɨɪɨɜ [5], ɚ ɬɚɤɠɟ ɭɫɬɪɨɣɫɬɜɚ, ɪɚɛɨɬɚ 
ɤɨɬɨɪɵɯ ɨɫɧɨɜɚɧɚ ɧɚ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɪɟɡɨɧɚɧɫɧɵɯ ɤɨɧɬɭɪɨɜ. ɍɱɟɫɬɶ ɧɚɥɢɱɢɟ 
ɩɚɪɚɡɢɬɢɜɧɨɣ ɫɨɫɬɚɜɥɹɸɳɟɣ ɜ ɟɦɤɨɫɬɧɨɦ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɟ ɥɟɝɱɟ ɩɭɬɟɦ ɢɫɩɨɥɶɡɨɜɚɧɢɹ 
ɫɯɟɦ ɨɩɪɟɞɟɥɟɧɢɹ ɩɨɥɧɨɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ, ɧɨ ɬɚɤɢɟ ɩɪɢɛɨɪɵ ɡɧɚɱɢɬɟɥɶɧɨ ɫɥɨɠɧɟɟ ɜ 
ɢɡɝɨɬɨɜɥɟɧɢɢ ɢ ɬɪɟɛɭɸɬ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɧɵɯ ɷɥɟɦɟɧɬɨɜ ɞɥɹ ɢɯ 
ɪɟɚɥɢɡɚɰɢɢ. 

ɉɪɨɜɟɞɟɧɧɵɟ ɷɤɫɩɟɪɢɦɟɧɬɵ ɩɨ ɢɡɭɱɟɧɢɸ ɞɢɧɚɦɢɤɢ ɩɪɨɩɢɬɤɢ ɮɢɥɶɬɪɨɜɚɥɶɧɨɣ 
ɛɭɦɚɝɢ ɧɚ ɛɚɡɟ ɩɪɢɛɨɪɚ E7-12, ɞɥɹ ɪɚɡɥɢɱɧɵɯ ɠɢɞɤɨɫɬɟɣ ɩɨɤɚɡɚɥɢ (ɬɚɛ. 1) [5], ɱɬɨ 
ɞɢɚɩɚɡɨɧ ɢɡɦɟɧɟɧɢɹ ɩɚɪɚɦɟɬɪɨɜ ɫɯɟɦɵ ɡɚɦɟɳɟɧɢɹ (ɪɢɫ. 1) ɢɡɦɟɪɢɬɟɥɶɧɨɝɨ 
ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɹ ɞɨɫɬɚɬɨɱɧɨ ɲɢɪɨɤ. Ɉɫɨɛɟɧɧɨ ɷɬɨ ɤɚɫɚɟɬɫɹ ɩɚɪɚɡɢɬɢɜɧɨɝɨ ɚɤɬɢɜɧɨɝɨ 
ɫɨɩɪɨɬɢɜɥɟɧɢɹ rx. Ɉɞɧɚɤɨ ɜ ɫɥɭɱɚɟ ɤɨɧɬɪɨɥɹ ɫɤɨɪɨɫɬɢ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ ɮɪɨɧɬɚ ɩɨ 
ɨɞɧɨɦɭ ɧɚɩɪɚɜɥɟɧɢɸ ɢɡɦɟɪɢɬɟɥɶɧɨɝɨ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɹ, ɟɝɨ ɡɧɚɱɟɧɢɹ ɭɦɟɧɶɲɚɬɫɹ 
ɩɪɢɦɟɪɧɨ ɜ ɞɜɚ ɪɚɡɚ. 

 
Ɍɚɛɥɢɰɚ 1. Ⱦɢɚɩɚɡɨɧ ɢɡɦɟɧɟɧɢɹ ɩɚɪɚɦɟɬɪɨɜ ɫɯɟɦɵ ɡɚɦɟɳɟɧɢɹ ɢɡɦɟɪɢɬɟɥɶɧɨɣ ɹɱɟɣɤɢ 

ɋɪɟɞɚ Ⱦɢɚɩɚɡɨɧɵ ɩɪɨɜɨɞɢɦɨɫɬɟɣ, mS Ⱦɢɚɩɚɡɨɧɵ ɟɦɤɨɫɬɟɣ, ɧɎ 
ȼɨɞɚ 0,08 - 6,14 0,502 - 4,73 

ɋɭɫɩɟɧɡɢɹ ɫ ɝɥɢɧɨɣ 0,24 - 6,20 0,501 - 4,26 
Ɇɚɫɥɨ 0,09 - 0,14 0,501 - 1,46 

 


