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Ⱦɚɧɧɵɟ, ɤɨɬɨɪɵɟ ɫɱɢɬɵɜɚɸɬɫɹ ɫ ɩɪɢɛɨɪɚ, ɫɨ-
ɯɪɚɧɹɸɬɫɹ ɜ ɮɨɪɦɚɬɟ txt ɢ ɦɨɝɭɬ ɛɵɬɶ ɡɚɝɪɭɠɟɧɵ 
ɞɥɹ ɪɚɛɨɬɵ ɫ ɩɨɥɭɱɟɧɧɵɦɢ ɞɚɧɧɵɦɢ. 

 
Ɂɚɤɥɸɱɟɧɢɟ 
Ʉɨɞ ɦɨɞɟɪɧɢɡɢɪɨɜɚɧ ɞɥɹ ɞɢɫɤɪɟɬɧɵɯ ɫɢɫɬɟɦ. 

Ȼɵɥ ɫɨɡɞɚɧ ɚɥɝɨɪɢɬɦ ɞɥɹ ɩɨɥɭɱɟɧɢɹ ɮɭɧɤɰɢɢ h(t) 
ɢɡ ɪɚɡɥɢɱɧɵɯ ɫɬɪɭɤɬɭɪ ɩɟɪɟɞɚɬɨɱɧɵɯ ɮɭɧɤɰɢɣ 
W(z).  

ȼ ɛɭɞɭɳɟɦ ɩɥɚɧɢɪɭɟɬɫɹ ɪɚɫɫɦɨɬɪɟɬɶ ɛɨɥɟɟ 
ɫɥɨɠɧɵɟ ɫɬɪɭɤɬɭɪɵ ɩɟɪɟɞɚɬɨɱɧɵɯ ɮɭɧɤɰɢɣ, ɫɨ-
ɡɞɚɬɶ ɚɥɝɨɪɢɬɦ ɞɥɹ ɩɟɪɟɜɨɞɚ ɷɬɢɯ ɩɟɪɟɞɚɬɨɱɧɵɯ 
ɮɭɧɤɰɢɣ ɜ ɮɭɧɤɰɢɸ ɜɪɟɦɟɧɢ. 

 
Ʌɢɬɟɪɚɬɭɪɚ 
1. ȼɵɫɬɚɜɨɱɧɵɣ ɰɟɧɬɪ ɢɧɧɨɜɚɰɢɨɧɧɵɯ, ɧɚɭɱ-

ɧɵɯ ɢ ɨɛɪɚɡɨɜɚɬɟɥɶɧɵɯ ɞɨɫɬɢɠɟɧɢɣ Ɍɉɍ Дɗɥɟɤ-
ɬɪɨɧɧɵɣ ɪɟɫɭɪɫЖ. – Ɋɟɠɢɦ ɞɨɫɬɭɩɚμ 
http://vc.tpu.ru/html/id_object.html, ɫɜɨɛɨɞɧɵɣ 

2. Ⱥɥɟɤɫɟɟɜ Ⱥ. ɋ., Ⱥɧɬɪɨɩɨɜ Ⱥ. Ⱥ., Ƚɨɧɱɚɪɨɜ ȼ. 
ɂ., Ɂɚɦɹɬɢɧ ɋ. ȼ., Ɋɭɞɧɢɰɤɢɣ ȼ. Ⱥ. ȼɟɳɟɫɬɜɟɧɧɵɣ 
ɢɧɬɟɪɩɨɥɹɰɢɨɧɧɵɣ ɦɟɬɨɞ ɜ ɡɚɞɚɱɚɯ ɚɜɬɨɦɚɬɢɱɟ-
ɫɤɨɝɨ ɭɩɪɚɜɥɟɧɢɹ. ɍɱɟɛɧɨɟ ɩɨɫɨɛɢɟ, Ɍɨɦɫɤ, ɂɡɞɚ-
ɬɟɥɶɫɬɜɨ Ɍɉɍ, β010. β15 ɫɬɪ. 

γ. Ⱥɥɟɤɫɟɟɜ Ⱥ. ɋ., Ʉɭɪɝɚɧɤɢɧ ȼ. ȼ., Ɋɭɞɧɰɤɢɣ 
ȼ. Ⱥ. ɂɞɟɧɬɢɮɢɤɚɰɢɹ ɨɛɴɟɤɬɨɜ ɭɩɪɚɜɥɟɧɢɹ ɜ ɮɨɪ-
ɦɟ ɞɢɫɤɪɟɬɧɵɯ ɩɟɪɟɞɚɬɨɱɧɵɯ ɮɭɧɤɰɢɣ ɧɚ ɨɫɧɨɜɟ 
ɜɟɳɟɫɬɜɟɧɧɨɝɨ ɢɧɬɟɪɩɨɥɹɰɢɨɧɧɨɝɨ ɦɟɬɨɞɚ. ɂɡɜɟ-
ɫɬɢɹ Ɍɨɦɫɤɨɝɨ ɩɨɥɢɬɟɯɧɢɱɟɫɤɨɝɨ ɭɧɢɜɟɪɫɢɬɟɬɚ. – 
2012 – Ɍ. γβ0-ʋ5-ɋ. κλ-94 

4. ɂɧɬɟɪɩɨɥɹɰɢɨɧɧɵɣ ɫɢɧɬɟɡ ɪɟɝɭɥɹɬɨɪɨɜ ɫɢ-
ɫɬɟɦ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɭɩɪɚɜɥɟɧɢɹ ɧɚ ɨɫɧɨɜɟ ɧɭɥɟɣ 
ɩɨɥɢɧɨɦɨɜ ɑɟɛɵɲɟɜɚ. ȼ. ɂ. Ƚɨɧɱɚɪɨɜ, Ɏ. Ⱦ. ɇɝɭ-
ɟɧ. Ⱦɨɤɥɚɞɵ ɌɍɋɍɊɚ, ɱɚɫɬɶ 1, ɞɟɤɚɛɪɶ β010. 

5. Ɇɚɬɟɦɚɬɢɱɟɫɤɢɟ ɨɫɧɨɜɵ ɬɟɨɪɢɢ ɫɢɫɬɟɦ 
ɱɚɫɬɶ β. Ⱥ.Ƚ. Ʉɚɪɩɨɜ. Ɍɨɦɫɤɢɣ ɦɟɠɜɭɡɨɜɫɤɢɣ 
ɰɟɧɬɪ ɞɢɫɬɚɧɰɢɨɧɧɨɝɨ ɨɛɪɚɡɨɜɚɧɢɹ. β00β ɝ. 
141 ɫɬɪ. 

 
ɊɈȻɈɌɈɌȿɏɇɂɑȿɋɄȺə ɋɂɋɌȿɆȺ ȼ ɂɇɌȿȽɊȺɐɂɂ ɋ ɄɈɆɉɖɘɌȿɊɇɕɆ 

ɁɊȿɇɂȿɆ 
Ɇɨɪɨɡ ɘ.ɋ. 

ɇɚɭɱɧɵɣ ɪɭɤɨɜɨɞɢɬɟɥɶμ Ɍɭɬɨɜ ɂ.Ⱥ. 
Ɍɨɦɫɤɢɣ ɩɨɥɢɬɟɯɧɢɱɟɫɤɢɣ ɭɧɢɜɟɪɫɢɬɟɬ 

6γ4050, Ɋɨɫɫɢɹ, ɝ. Ɍɨɦɫɤ, ɩɪ-ɬ Ʌɟɧɢɧɚ, γ0 
E-mail: moroz_yurii@sibmail.com 

 
ȼɜɟɞɟɧɢɟ 
ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɤɨɦɩɶɸɬɟɪɧɨɟ ɡɪɟɧɢɟ ɩɨ-

ɥɭɱɢɥɨ ɲɢɪɨɤɨɟ ɩɪɢɦɟɧɟɧɢɟ ɜ ɨɛɥɚɫɬɢ ɪɨɛɨɬɨ-
ɬɟɯɧɢɤɢ ɛɥɚɝɨɞɚɪɹ ɫɜɨɟɣ ɦɭɥɶɬɢɩɥɚɬɮɨɪɦɟɧɧɨɫɬɢ 
ɢ ɪɚɡɜɢɬɨɣ ɞɨɤɭɦɟɧɬɚɰɢɢ ɩɨ ɪɚɡɪɚɛɨɬɤɢ ɢ ɩɪɢɦɟ-
ɧɟɧɢɸ. ȼ ɫɜɹɡɢ ɫ ɞɚɧɧɵɦɢ ɬɟɧɞɟɧɰɢɹɦɢ ɛɵɥɨ ɪɟ-
ɲɟɧɨ ɪɚɡɪɚɛɨɬɚɬɶ ɫɨɛɫɬɜɟɧɧɭɸ ɪɨɛɨɬɨɬɟɯɧɢɱɟ-
ɫɤɭɸ ɩɥɚɬɮɨɪɦɭ ɫ ɤɨɦɩɶɸɬɟɪɧɵɦ ɡɪɟɧɢɟɦ ɞɥɹ 
ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ ɰɟɥɟɣ, ɤɨɬɨɪɚɹ ɩɪɢ ɷɬɨɦ ɛɵɥɚ 
ɛɵ ɩɪɨɫɬɚ ɜ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɢ ɞɟɲɟɜɥɟ ɚɧɚɥɨɝɨɜ, 
ɩɪɟɞɫɬɚɜɥɟɧɧɵɯ ɧɚ ɪɵɧɤɟ. 

 
ɉɨɫɬɚɧɨɜɤɚ ɡɚɞɚɱ ɞɥɹ ɪɨɛɨɬɨɬɟɯɧɢɱɟɫɤɨɣ 

ɫɢɫɬɟɦɵ 
Ɋɨɛɨɬɨɬɟɯɧɢɱɟɫɤɚɹ ɫɢɫɬɟɦɚ ɞɨɥɠɧɚ ɢɦɟɬɶ ɨɛ-

ɥɚɞɚɬɶ ɫɥɟɞɭɸɳɢɦɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢμ 
 ɨɛɪɚɛɚɬɵɜɚɬɶ ɢɡɨɛɪɚɠɟɧɢɹ ɢ ɜɢɞɟɨ ɩɪɢ 

ɩɨɦɨɳɢ ɛɨɪɬɨɜɨɝɨ ɜɵɱɢɫɥɢɬɟɥɶɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚν 
 ɭɞɚɥɺɧɧɨ ɭɩɪɚɜɥɹɬɶɫɹ ɫ ɩɟɪɫɨɧɚɥɶɧɨɝɨ 

ɤɨɦɩɶɸɬɟɪɚ, ɚ ɬɚɤɠɟ ɨɛɦɟɧɢɜɚɬɶɫɹ ɫ ɧɢɦ 
ɧɟɨɛɯɨɞɢɦɵɦɢ ɞɚɧɧɵɦɢ ɞɥɹ ɧɚɛɥɸɞɟɧɢɹ ɡɚ 
ɪɚɛɨɬɨɣ ɫɢɫɬɟɦɵν 

 ɛɵɬɶ ɫɨɜɦɟɫɬɢɦɨɣ ɫ ɫɨɜɪɟɦɟɧɧɵɦɢ 
ɛɢɛɥɢɨɬɟɤɚɦɢ, ɹɡɵɤɚɦɢ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ, 
ɪɚɡɥɢɱɧɨɣ ɩɟɪɢɮɟɪɢɟɣν 

 ɢɦɟɬɶ ɧɟɛɨɥɶɲɭɸ ɫɬɨɢɦɨɫɬɶ; 
 ɢɦɟɬɶ ɦɨɞɭɥɶɧɭɸ ɤɨɧɫɬɪɭɤɰɢɸ ɫ ɥɟɝɤɨ 

ɡɚɦɟɧɹɟɦɵɦɢ ɱɚɫɬɹɦɢ. 
ɂɫɯɨɞɹ ɢɡ ɞɚɧɧɵɯ ɬɪɟɛɨɜɚɧɢɣ, ɞɥɹ ɫɢɫɬɟɦɵ 

ɛɵɥɢ ɩɨɞɨɛɪɚɧɵ ɧɢɠɟɩɪɢɜɟɞɺɧɧɵɟ ɤɨɦɩɨɧɟɧɬɵ. 
 

Ȼɨɪɬɨɜɨɟ ɜɵɱɢɫɥɢɬɟɥɶɧɨɟ ɭɫɬɪɨɣɫɬɜɨ 
ȼ ɪɟɡɭɥɶɬɚɬɟ ɩɨɢɫɤɚ, ɫɪɟɞɢ ɢɦɟɸɳɢɯɫɹ ɧɚ 

ɪɵɧɤɟ ɩɨɪɬɚɬɢɜɧɵɯ ɜɵɱɢɫɥɢɬɟɥɶɧɵɯ ɭɫɬɪɨɣɫɬɜ, 
ɛɵɥɨ ɧɚɣɞɟɧɨ ɪɟɲɟɧɢɟ ɩɪɟɞɫɬɚɜɥɹɸɳɟɟ ɫɨɛɨɣ 
ɦɢɧɢɚɬɸɪɧɵɣ ɤɨɦɩɶɸɬɟɪ «Raspberry PI 
Model B» (ɪɢɫ. 1). 

 
Ɋɢɫ. 1. Raspberry PI Model B 

 
ɋɢɫɬɟɦɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢμ 
 ɉɪɨɰɟɫɫɨɪ ARM1176JZF-S ɫ ɱɚɫɬɨɬɨɣ 700 

ɆȽɰν 
 Ɇɟɫɬɨ ɯɪɚɧɟɧɢɹμ SD Card Slot (SD ɢɥɢ 

SDHC ɤɚɪɬɚ)ν 
 ɉɚɦɹɬɶ ɨɩɟɪɚɬɢɜɧɚɹμ β56ɆȻν 
 Ƚɪɚɮɢɤɚμ BЫШКНМШЦ VТНОШCШЫО IV, τЩОЧGδ 

ES 2.0 , 1080p30 H.264; 
 ɂɧɬɟɪɮɟɣɫɵμ USB 2.0 x2, Ethernet, γ.5 ɦɦ 

ɡɜɭɤɨɜɨɣ ɜɵɯɨɞ, ɚɧɚɥɨɝ. ɜɢɞɟɨ ɜɵɯɨɞ, HDMI, 
GPIO x26; 
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 ɉɢɬɚɧɢɟμ 5 ȼ ɱɟɪɟɡ micro USB, ɬɨɤ 0.7-1.0 
Ⱥν 

 ɍɩɪɚɜɥɹɟɬɫɹ ɨɩɟɪɚɰɢɨɧɧɨɣ ɫɢɫɬɟɦɨɣ 
Linux (Debian GNU/Linux, Fedora, Arch Linux); 

 Ƚɚɛɚɪɢɬɵμ κ.5ɫɦ x 5.4ɫɦ x 17ɦɦ ɢ ɜɟɫɨɦ 
45 ɝɪɚɦɦ. 

Ⱦɚɧɧɨɟ ɭɫɬɪɨɣɫɬɜɨ ɩɨɞɯɨɞɢɬ ɩɨ ɡɚɹɜɥɟɧɧɵɦ 
ɬɪɟɛɨɜɚɧɢɹɦɢ. Ⱦɥɹ ɩɢɬɚɧɢɹ «Raspberry PI» ɞɨɫɬɚ-
ɬɨɱɧɨ 6 ɚɤɤɭɦɭɥɹɬɨɪɨɜ Ni-Mh AA 1.βȼ ɢ ɩɨɧɢɠɚ-
ɸɳɢɣ ɫɬɚɛɢɥɢɡɚɬɨɪ ɫ ɧɚɩɪɹɠɟɧɢɟɦ ɫɬɚɛɢɥɢɡɚɰɢɢ  
5ȼ ɢ ɩɪɨɩɭɫɤɧɵɦ ɬɨɤɨɦ ɞɨ 1Ⱥ. 

 
ɒɚɫɫɢ ɪɨɛɨɬɚ 
ɂɫɯɨɞɹ ɢɡ ɩɨɫɬɚɜɥɟɧɧɵɯ ɬɪɟɛɨɜɚɧɢɣ ɢ ɤɨɧ-

ɫɬɪɭɤɬɢɜɧɵɯ ɨɫɨɛɟɧɧɨɫɬɟɣ ɛɨɪɬɨɜɨɝɨ ɜɵɱɢɫɥɢ-
ɬɟɥɶɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ, ɟɝɨ ɢɫɬɨɱɧɢɤɚ ɩɢɬɚɧɢɹ ɢ 
ɷɤɨɧɨɦɢɢ ɜɪɟɦɟɧɢ ɪɚɡɪɚɛɨɬɤɢ, ɛɵɥɨ ɜɵɛɪɚɧɨ ɝɨ-
ɬɨɜɨɟ ɲɚɫɫɢ, ɫɨɫɬɨɹɳɟɟ ɢɡ ɞɜɭɯ ɦɨɬɨɪ-
ɪɟɞɭɤɬɨɪɨɜ, ɞɜɭɯ ɤɨɥɺɫ, ɨɞɧɨɝɨ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɝɨ 
ɤɨɥɟɫɚ, ɩɥɚɫɬɢɧɵ ɢɡ ɨɪɝɫɬɟɤɥɚ (ɪɢɫ. 2). 

 
Ɋɢɫ. β. ɒɚɫɫɢ ɪɨɛɨɬɚ 

 
Ⱦɥɹ ɭɩɪɚɜɥɟɧɢɹ ɞɜɢɝɚɬɟɥɹɦɢ ɛɵɥ ɜɵɛɪɚɧ 

ɞɪɚɣɜɟɪ L293DNE. Ⱦɥɹ ɩɢɬɚɧɢɹ ɞɪɚɣɜɟɪɚ ɢ ɞɜɢɝɚ-
ɬɟɥɟɣ ɨɬ ɨɛɳɟɝɨ ɢɫɬɨɱɧɢɤɚ ɩɢɬɚɧɢɹ ɛɵɥ ɢɫɩɨɥɶ-
ɡɨɜɚɧ ɩɨɧɢɠɚɸɳɢɣ ɫɬɚɛɢɥɢɡɚɬɨɪ ɞɨ 5ȼ ɧɚ 1Ⱥ. 

 
Ɋɨɛɨɬɨɬɟɯɧɢɱɟɫɤɚɹ ɫɢɫɬɟɦɚ ɜ ɢɬɨɝɨɜɨɦ ɜɢɞɟ 

 
Ɋɢɫ. γ. Ɋɨɛɨɬɨɬɟɯɧɢɱɟɫɤɚɹ ɫɢɫɬɟɦɚ 

 
ȼ ɤɨɧɟɱɧɨɦ ɜɚɪɢɚɧɬɟ ɪɨɛɨɬɨɬɟɯɧɢɱɟɫɤɚɹ ɫɢ-

ɫɬɟɦɚ ɩɪɢɧɹɥɚ ɫɥɟɞɭɸɳɢɣ ɫɨɫɬɚɜ (ɪɢɫ. 3): 
 ɤɨɥɺɫɧɨɟ ɲɚɫɫɢ; 
 «Raspberry Pi» ɫɨɜɦɟɫɬɧɨ ɫμ 

o ɜɟɛ-ɤɚɦɟɪɨɣ; 
o Wi-fi USB ɦɨɞɟɦɨɦ; 

 ɞɪɚɣɜɟɪ L293DNE; 
 ɢɫɬɨɱɧɢɤ ɩɢɬɚɧɢɹ ɢɡ 6 ɚɤɤɭɦɭɥɹɬɨɪɨɜ Ni-

Mh AA 1.βȼ ɫ ɞɜɭɦɹ ɩɨɧɢɠɚɸɳɢɦɢ 
ɫɬɚɛɢɥɢɡɚɬɨɪɚɦɢ ɞɨ 5ȼ ɧɚ 1Ⱥν 

 ɭɥɶɬɪɚɡɜɭɤɨɜɨɣ ɞɚɥɶɧɨɦɟɪ. 
 

ɉɪɨɝɪɚɦɦɧɨɟ ɭɩɪɚɜɥɟɧɢɟ ɪɨɛɨɬɨɦ 
ɍɩɪɚɜɥɟɧɢɟ ɪɨɛɨɬɨɦ ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɪɢ ɩɨɦɨ-

ɳɢ ɩɪɨɝɪɚɦɦɵ ɪɚɫɩɨɡɧɚɜɚɧɢɹ ɨɛɴɟɤɬɨɜ ɧɚ ɜɢɞɟɨ, 
ɧɚɩɢɫɚɧɧɨɣ ɧɚ ɹɡɵɤɟ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ C++ ɫ 
ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɛɢɛɥɢɨɬɟɤɢ OpenCV. 

ɐɟɥɶ ɪɚɛɨɬɵ ɚɥɝɨɪɢɬɦɚ ɩɪɨɝɪɚɦɦɵ – ɜɟɫɬɢ ɪɨ-
ɛɨɬɚ ɧɚ ɪɚɫɫɬɨɹɧɢɢ ɨɬ ɨɩɪɟɞɟɥɺɧɧɨɝɨ ɨɛɴɟɤɬɚ, ɬɟɦ 
ɫɚɦɵɦ ɩɪɨɢɡɜɨɞɹ ɫɥɟɠɟɧɢɟ ɡɚ ɞɚɧɧɵɦ ɨɛɴɟɤɬɨɦ. 

Ⱦɥɹ ɭɩɪɚɜɥɟɧɢɹ ɭɝɥɨɦ ɩɨɜɨɪɨɬɚ ɪɨɛɨɬɚ ɢɫ-
ɩɨɥɶɡɭɸɬɫɹ ɞɚɧɧɵɟ, ɩɨɥɭɱɟɧɧɵɟ ɢɡ ɨɛɪɚɛɨɬɤɢ 
ɜɢɞɟɨɩɨɬɨɤɚ ɫ ɤɚɦɟɪɵ, ɝɞɟ ɪɚɫɩɨɡɧɚɺɬɫɹ ɢɫɤɨɦɵɣ 
ɨɛɴɟɤɬ ɩɨ ɨɩɪɟɞɟɥɺɧɧɵɦ ɩɪɢɡɧɚɤɚɦ. Ɍɚɤɢɦ ɨɛɴɟɤ-
ɬɨɦ ɦɨɠɟɬ ɛɵɬɶ ɱɟɥɨɜɟɤ ɢɥɢ ɦɚɪɤɟɪ. ȼ ɤɚɱɟɫɬɜɟ 
ɩɪɢɡɧɚɤɨɜ ɦɨɝɭɬ ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ ɤɨɧɬɭɪɵ, ɤɚɫɤɚɞɵ 
ɏɚɚɪɚ, ɰɜɟɬɨɜɚɹ ɝɚɦɦɚ. 

ɉɨɫɥɟ ɨɩɪɟɞɟɥɟɧɢɹ ɭɝɥɚ ɩɨɜɨɪɨɬɚ ɪɨɛɨɬ ɧɚɱɢ-
ɧɚɟɬ ɞɜɢɠɟɧɢɟ ɢ ɩɪɨɢɡɜɨɞɢɬ ɨɫɬɚɧɨɜɤɭ ɧɚ ɨɩɪɟɞɟ-
ɥɺɧɧɨɦ ɪɚɫɫɬɨɹɧɢɢ ɨɬ ɨɛɴɟɤɬɚ, ɩɨ ɞɚɧɧɵɦ ɫ ɭɥɶ-
ɬɪɚɡɜɭɤɨɜɨɝɨ ɞɚɥɶɧɨɦɟɪɚ. 

ɗɤɫɩɟɪɢɦɟɧɬɵ ɩɨɞɨɛɧɨɝɨ ɪɨɞɚ ɩɟɪɫɩɟɤɬɢɜɧɵ ɜ 
ɨɛɥɚɫɬɢ ɪɨɛɨɬɨɬɟɯɧɢɤɢ, ɡɚɧɢɦɚɸɳɟɣɫɹ ɪɚɡɪɚɛɨɬ-
ɤɨɣ ɪɨɛɨɬɨɜ ɞɥɹ ɩɨɦɨɳɢ ɥɸɞɹɦ ɜ ɪɚɡɥɢɱɧɵɯ 
ɭɫɥɨɜɢɹɯ 

 
ȼɵɜɨɞ 
ȼ ɪɟɡɭɥɶɬɚɬɟ ɩɪɨɜɟɞɺɧɧɨɣ ɪɚɛɨɬɵ ɛɵɥɢ ɞɨ-

ɫɬɢɝɧɭɬɵ ɩɨɫɬɚɜɥɟɧɧɵɟ ɡɚɞɚɱɢ. 
ɇɚ ɞɚɧɧɨɣ ɪɨɛɨɬɨɬɟɯɧɢɱɟɫɤɨɣ ɫɢɫɬɟɦɟ ɛɵɥɨ 

ɭɫɩɟɲɧɨ ɩɪɢɦɟɧɟɧɨ ɩɪɨɝɪɚɦɦɧɨɟ ɨɛɟɫɩɟɱɟɧɢɟ 
ɞɥɹ ɪɚɫɩɨɡɧɚɜɚɧɢɹ ɨɛɴɟɤɬɨɜ ɧɚ ɜɢɞɟɨɩɨɬɨɤɟ ɢ ɜɟ-
ɞɟɧɢɢ ɡɚ ɧɢɦɢ ɪɨɛɨɬɚ. 

Ɍɚɤɠɟ ɞɚɧɧɚɹ ɩɥɚɬɮɨɪɦɚ ɦɨɠɟɬ ɢɫɩɨɥɶɡɨɜɚɬɶ-
ɫɹ ɞɥɹ ɞɪɭɝɢɯ ɰɟɥɟɣ. ɇɚɩɪɢɦɟɪ, ɫ ɩɨɞɤɥɸɱɟɧɢɟɦ 
ɞɚɬɱɢɤɨɜ ɩɪɟɩɹɬɫɬɜɢɣ, ɦɨɠɧɨ ɛɭɞɟɬ ɩɪɨɜɨɞɢɬɶ 
ɷɤɫɩɟɪɢɦɟɧɬɵ ɜ ɨɛɥɚɫɬɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɚɜɬɨɦɚ-
ɬɨɜ, ɦɚɲɢɧɧɨɝɨ ɨɛɭɱɟɧɢɹ, ɧɟɣɪɨɧɧɵɯ ɫɟɬɟɣ. 

ȼ ɞɚɥɶɧɟɣɲɟɦ ɩɥɚɧɢɪɭɟɬɫɹ ɭɫɨɜɟɪɲɟɧɫɬɜɨɜɚ-
ɧɢɟ ɩɪɨɝɪɚɦɦɧɨɝɨ ɢ ɚɩɩɚɪɚɬɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ 
ɪɨɛɨɬɨɬɟɯɧɢɱɟɫɤɨɣ ɫɢɫɬɟɦɵ, ɩɭɬɺɦ ɪɚɡɪɚɛɨɬɤɢ 
ɧɨɜɵɯ ɚɥɝɨɪɢɬɦɨɜ ɢ ɛɨɥɟɟ ɭɞɨɛɧɨɝɨ ɢɧɬɟɪɮɟɣɫɚ 
ɞɥɹ ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ, ɚ ɬɚɤɠɟ ɢɡɦɟɧɟ-
ɧɢɹ ɩɟɪɟɱɧɹ ɩɟɪɢɮɟɪɢɢ, ɩɨɞɤɥɸɱɚɟɦɨɣ ɤ ɚɩɩɚɪɚɬ-
ɧɨɣ ɱɚɫɬɢ.  
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Introduction 
Nowadays, data support is an important develop-

ment factor in all the knowledge fields, which encour-
КРОЬ ОЦОЫРОЧМО ШП МСКХХОЧРОЬ ТЧ аСТМС ТЭ’Ь ТЦЩШЬЬТЛХО 
to mind all the present conditions identifying the re-
sult and at the same time to single out only an approx-
imate set of the most important conditions. Disturb-
ances and condition performance capability can be 
cited as an example. A result is frequently inexact, 
and the identifying algorithm cannot be correctly im-
plemented. Elaboration and implementation of con-
nectionist algorithms and of the fault detection sys-
tems based on them, is relevant when solving the 
tasks of this kind.  

The connectionist algorithms based on the neural 
networks, can change their operation depending on 
the state of their environment. After the analysis of 
input signals (possibly, together with the demanded 
output signals), they undergo self-regulation and self-
train in order to guarantee a proper reaction. A trained 
network can be sustainable to some divergences of the 
ТЧЩЮЭ НКЭК, аСТМС КХХШаЬ ТЭ ЭШ ЩЫШЩОЫХв “ЬОО” ЭСО Тm-
age containing various disturbances and deterrenc-
es [1]. 

Artificial neural networks, similar to the biological 
ones, are a computing system with an enormous num-
ber of simultaneously operating simple processors 
with great number of wires. Despite the fact that when 
constructing such networks, a number of concessions 
and major facilitations differing them from their bio-
logical analogues is usually performed, artificial neu-
ral networks demonstrate an incredible number of 
quantities peculiar to the brain. These are experience-
based training, extraction of important data from in-
formation overload. 

An essential quality improvement of decision-
making and satellite equipment nods efficiency can be 
attained with the help of integrated computer technol-
ogies implementation in the form of intelligent heart, 
as a part of fault detection systems, which will allow 
to quickly process large datastreams.  

The intelligent heart will allow the usage of the 
most up-to-date forecasting methods used in the mate-
rials fault detection systems and satellite equipment 
nods. Complex networks, including engineering ones, 
require provision of high-quality of operation and 
reliability. 

 

Main challenges 
When creating the connectionist algorithms, mate-

rials fault detection systems and satellite equipment 
nods, a number of tasks is solved: 

1. The task of the object domain formalization, 
i.e. encoding which includes the list of generic class 
to which particular materials condition  performance 
capabilities and equipment nods can be related as well 
as a number of characteristics basically inherent to 
these objects. 

2. The task of training set formation, i.e. the da-
ta base which describes particular data used for certi-
fication of materials and satellite equipment nods in 
terms of characteristics. Their rating can also be addi-
tionally specified.  

3. The task of the fault detection systems train-
ing or the task of the object condition determination. 
The training set is used for the knowledge base for-
mation. Assessment based on the input criteria is be-
ing carried out, owing to which one can define the 
value of each characteristic for the satellite equipment 
diagnostic in the whole. After this, minor characteris-
tics may be excluded and the fault detection system 
can be re-trained. This process implies iterances.   

4. Quality control. The control is provided ow-
ing to coefficient calculation which allows to define 
the actual average error probability in fault detection 
for materials and satellite equipment nods. 

5. The forecasting task is based on the service-
simulating test and allows to obtain corresponding 
quantitative assessment of the satellite equipment 
breakdown. 

 
Engineering diagnostic system 
Arrangement of efficient operation verification 

and performance monitoring of satellite equipment 
(the details, elements, nods, the information transla-
tion, processing and storage processes) which is ar-
rangement of technical condition diagnosis processes 
when in service are one of the important measures of 
guarantee and maintenance of the technical objects 
reliability.  

The diagnosis algorithm provides for implementa-
tion of some conditional or unconditional sequence of 
certain experiments with the object. The experiment is 
characterized via a test or operational input and a set 
of characteristics under control which identify the 
ШЛУОМЭ’Ь ЫОЬЩШЧЬО ЭШ ЭСО ТЧЩЮЭ. SОКЫМСТЧР Кlgorithms 
are also included in this system of fault detection in 
materials and satellite equipment, beside the testing 
algorithm [2]. 


