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ESTIMATION OF DEFECTIVE ELEMENT SEARCH DURATION 
IN ELECTRONIC SYSTEMS BY MEANS  
OF DIAGNOSTIC COMPLEX “MARS”  

. Ɋɚɫɫɦɨɬɪɟɧɢɟ ɧɨɜɨɣ ɦɟɬɨɞɢɤɢ ɞɥɹ ɨɰɟɧɤɢ ɜɪɟɦɟɧɢ ɥɨɤɚɥɢɡɚɰɢɢ ɦɟɫɬɚ ɧɟɢɫɩɪɚɜɧɨɫɬɢ ɜ ɪɚɞɢɨɷɥɟɤ-
ɬɪɨɧɧɨɣ ɚɩɩɚɪɚɬɭɪɟ. Ⱦɚɧɧɚɹ ɦɟɬɨɞɢɤɚ ɩɨɡɜɨɥɢɬ ɨɛɴɟɤɬɢɜɧɨ ɨɩɪɟɞɟɥɢɬɶ ɞɨɩɭɫɬɢɦɵɟ ɩɪɟɞɟɥɵ ɜɪɟɦɟɧɢ ɪɟɦɨɧɬɚ
ɬɢɩɨɜɵɯ ɷɥɟɦɟɧɬɨɜ ɡɚɦɟɧɵ.

. ȼ ɤɚɱɟɫɬɜɟ ɛɚɡɨɜɨɝɨ ɫɪɟɞɫɬɜɚ ɞɢɚɝɧɨɫɬɢɤɢ ɢ ɪɟɦɨɧɬɚ ɪɚɫɫɦɚɬɪɢɜɚɟɬɫɹ ɩɪɨɝɪɚɦɦɧɨ-ɚɩɩɚɪɚɬɧɵɣ
ɤɨɦɩɥɟɤɫ „ɆȺɊɋ“, ɪɚɡɪɚɛɨɬɚɧɧɵɣ ɇɌɉ „ɍɤɪɚɜɢɚɡɚɤɚɡ“ (ɝ. Ʉɢɟɜ). ȼ ɫɬɚɬɶɟ ɪɚɫɫɦɨɬɪɟɧɵ ɜɨɩɪɨɫɵ ɚɤɬɭɚɥɶɧɨɫɬɢ
ɡɚɞɚɱɢ ɜ ɰɟɥɨɦ, ɩɪɨɜɟɞɟɧ ɚɧɚɥɢɡ ɩɭɛɥɢɤɚɰɢɣ ɩɨ ɬɟɦɟ ɪɚɛɨɬɵ.

. ɉɨɤɚɡɚɧɨ, ɱɬɨ ɜɪɟɦɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɰɢɤɥɚ ɥɨɤɚɥɢɡɚɰɢɢ ɧɟɢɫɩɪɚɜɧɨɝɨ ɷɥɟɦɟɧɬɚ ɟɫɬɶ ɚɞɞɢ-
ɬɢɜɧɚɹ ɮɭɧɤɰɢɹ ɬɪɟɯ ɩɚɪɚɦɟɬɪɨɜ: ɜɪɟɦɟɧɢ ɡɚɝɪɭɡɤɢ ɬɟɫɬɨɜɨɝɨ ɧɚɛɨɪɚ ɢɡ ɛɚɡɵ ɞɚɧɧɵɯ ɜ ɩɚɦɹɬɶ ɉɗȼɆ ɢ ɩɟɪɟɞɚ-
ɱɢ ɟɝɨ ɜ ɤɨɧɬɪɨɥɥɟɪ ȻɄɍ „ɆȺɊɋ“, ɜɪɟɦɟɧɢ „ɫɬɚɪɬɨɜɨɝɨ“ ɩɪɨɝɨɧɚ ɢɫɩɵɬɭɟɦɨɝɨ ɬɢɩɨɜɨɝɨ ɷɥɟɦɟɧɬɚ ɡɚɦɟɧɵ
(ɌɗɁ), ɧɟɨɛɯɨɞɢɦɨɝɨ ɞɥɹ ɜɯɨɞɚ ɜ ɪɚɛɨɱɢɣ ɪɟɠɢɦ ɟɝɨ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ, ɚ ɬɚɤɠɟ ɜɪɟɦɟɧɢ ɫɴɟɦɚ ɨɫɰɢɥɥɨɝɪɚɦɦ
ɢ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɮɭɧɤɰɢɨɧɚɥɶɧɵɯ ɷɥɟɦɟɧɬɨɜ. ȼɪɟɦɹ ɡɚɝɪɭɡɤɢ – ɫɬɨɯɚɫɬɢɱɟɫɤɚɹ ɜɟɥɢɱɢɧɚ, ɤɨɬɨɪɚɹ ɡɚɜɢɫɢɬ ɨɬ
ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɤɨɦɩɶɸɬɟɪɚ. ȼɪɟɦɹ ɜɯɨɞɚ ɜ ɪɟɠɢɦ – ɞɟɬɟɪɦɢɧɢɪɨɜɚɧɨ ɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɚɪɚɦɟɬɪɚɦɢ ɬɟɫɬɨɜɨɝɨ
ɧɚɛɨɪɚ. ȼɪɟɦɹ ɪɚɛɨɬɵ ɚɥɝɨɪɢɬɦɚ, ɨɫɧɨɜɚɧɧɨɝɨ ɧɚ ɫɴɟɦɟ ɨɫɰɢɥɥɨɝɪɚɦɦ ɢ ɦɨɞɟɥɢɪɨɜɚɧɢɢ ɪɚɛɨɬɵ ɷɥɟɦɟɧɬɨɜ,
ɫɬɨɯɚɫɬɢɱɟɫɤɨɟ ɢ ɦɨɠɟɬ ɛɵɬɶ ɪɚɫɫɱɢɬɚɧɨ ɧɚ ɨɫɧɨɜɚɧɢɢ ɢɧɮɨɪɦɚɰɢɢ ɨ ɜɟɪɨɹɬɧɨɫɬɢ ɨɬɤɚɡɨɜ ɷɥɟɦɟɧɬɨɜ ɫɯɟɦɵ ɧɚ
ɷɬɚɩɟ ɫɬɚɪɟɧɢɹ. ɉɪɢɜɟɞɟɧɵ ɪɟɡɭɥɶɬɚɬɵ ɷɤɫɩɟɪɢɦɟɧɬɨɜ, ɤɨɬɨɪɵɟ ɩɨɞɬɜɟɪɠɞɚɸɬ ɜɨɡɦɨɠɧɨɫɬɶ ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ
ɜɪɟɦɟɧɢ ɪɟɦɨɧɬɚ ɜ ɞɨɩɭɫɬɢɦɵɯ ɩɪɟɞɟɥɚɯ.

. ɉɪɟɞɥɨɠɟɧ ɧɨɜɵɣ ɦɟɬɨɞ ɨɰɟɧɤɢ ɜɪɟɦɟɧɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɰɢɤɥɚ ɪɟɦɨɧɬɚ ɪɚɞɢɨɷɥɟɤ-
ɬɪɨɧɧɨɣ ɚɩɩɚɪɚɬɭɪɵ ɩɪɢ ɭɫɥɨɜɢɢ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɤɨɦɩɥɟɤɫɚ „ɆȺɊɋ“ ɤɚɤ ɫɪɟɞɫɬɜɚ ɞɢɚɝɧɨɫɬɢɤɢ.

. ɉɪɨɝɧɨɡɢɪɨɜɚɧɢɟ ɜɪɟɦɟɧɢ ɞɢɚɝɧɨɫɬɢɤɢ ɜ ɞɨɩɭɫɬɢɦɵɯ ɩɪɟɞɟɥɚɯ ɩɨɡɜɨɥɹɟɬ ɚɪ-
ɝɭɦɟɧɬɢɪɨɜɚɧɧɨ ɨɩɪɟɞɟɥɹɬɶ ɧɨɪɦɵ ɜɵɪɚɛɨɬɤɢ ɜ ɪɟɦɨɧɬɧɵɯ ɩɨɞɪɚɡɞɟɥɟɧɢɹɯ ɢ ɨɛɨɫɧɨɜɵɜɚɬɶ ɫɬɨɢɦɨɫɬɶ ɪɟɦɨɧɬ-
ɧɨ-ɜɨɫɫɬɚɧɨɜɢɬɟɥɶɧɵɯ ɪɚɛɨɬ.
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. 1 ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɛɨɥɶɲɢɧɫɬɜɨ
ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɵɯ ɫɢɫɬɟɦ, ɜ ɬɨɦ ɱɢɫɥɟ ɜ ɝɨɪɧɨɞɨ-
ɛɵɜɚɸɳɟɣ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ, ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ
ɫɥɨɠɧɵɟ ɪɚɞɢɨɷɥɟɤɬɪɨɧɧɵɟ ɫɢɫɬɟɦɵ, ɩɨɫɬɪɨɟɧɧɵɟ
ɩɨ ɛɥɨɱɧɨ-ɦɨɞɭɥɶɧɨɦɭ ɩɪɢɧɰɢɩɭ. Ⱦɨ ɧɟɞɚɜɧɟɝɨ ɜɪɟ-
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ɦɟɧɢ ɪɟɦɨɧɬ ɬɚɤɢɯ ɫɢɫɬɟɦ ɨɫɭɳɟɫɬɜɥɹɥɫɹ ɩɪɨɫɬɨɣ
ɡɚɦɟɧɨɣ ɧɟɢɫɩɪɚɜɧɨɝɨ ɬɢɩɨɜɨɝɨ ɷɥɟɦɟɧɬɚ ɡɚɦɟɧɵ
(ɌɗɁ), ɚ ɫɚɦ ɌɗɁ ɭɬɢɥɢɡɢɪɨɜɚɥɫɹ. ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ
ɦɧɨɝɢɟ ɩɪɨɢɡɜɨɞɢɬɟɥɢ ɌɗɁ ɧɚɯɨɞɹɬɫɹ ɡɚ ɝɪɚɧɢɰɚɦɢ
ɍɤɪɚɢɧɵ, ɩɨɷɬɨɦɭ ɫɬɨɢɦɨɫɬɶ ɡɚɩɚɫɧɵɯ ɱɚɫɬɟɣ ɱɪɟɡ-
ɜɵɱɚɣɧɨ ɜɵɫɨɤɚ. ȼ ɫɜɹɡɢ ɫ ɷɬɢɦ ɡɚɞɚɱɚ ɞɢɚɝɧɨɫɬɢɤɢ,
ɪɟɦɨɧɬɚ ɢ ɧɚɫɬɪɨɣɤɢ ɌɗɁ ɷɥɟɤɬɪɨɧɧɨɝɨ ɨɛɨɪɭɞɨɜɚ-
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ɧɢɹ ɹɜɥɹɟɬɫɹ ɚɤɬɭɚɥɶɧɨɣ, ɜɚɠɧɨɣ ɢ ɷɤɨɧɨɦɢɱɟɫɤɢ ɰɟ-
ɥɟɫɨɨɛɪɚɡɧɨɣ. Ɉɞɧɚɤɨ, ɩɪɨɰɟɫɫ ɩɨɢɫɤɚ ɨɬɤɚɡɚɜɲɟɝɨ
ɷɥɟɦɟɧɬɚ ɹɜɥɹɟɬɫɹ ɱɪɟɡɜɵɱɚɣɧɨ ɬɪɭɞɨɟɦɤɢɦ, ɚ ɜɪɟɦɹ
ɥɨɤɚɥɢɡɚɰɢɢ ɦɟɫɬɚ ɧɟɢɫɩɪɚɜɧɨɫɬɢ ɢɥɢ ɧɚɫɬɪɨɣɤɢ
ɌɗɁ ɰɟɥɢɤɨɦ ɨɩɪɟɞɟɥɹɟɬɫɹ ɡɧɚɧɢɹɦɢ, ɭɦɟɧɢɹɦɢ ɢ
ɢɧɬɭɢɰɢɟɣ ɢɧɠɟɧɟɪɚ-ɪɟɦɨɧɬɧɢɤɚ.

ɍɤɪɚɢɧɫɤɢɟ ɇɌɉ ɩɪɟɞɥɚɝɚɸɬ ɪɹɞ ɭɧɢɜɟɪɫɚɥɶɧɵɯ
ɫɢɫɬɟɦ ɞɢɚɝɧɨɫɬɢɤɢ ɢ ɪɟɦɨɧɬɚ, ɤɨɬɨɪɵɟ ɩɨɡɜɨɥɹɸɬ ɜ
ɡɧɚɱɢɬɟɥɶɧɨɣ ɫɬɟɩɟɧɢ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɬɶ ɩɪɨɰɟɫɫ ɬɟɫ-
ɬɢɪɨɜɚɧɢɹ ɢ ɞɢɚɝɧɨɫɬɢɤɢ ɌɗɁ ɪɚɡɥɢɱɧɨɣ ɫɬɟɩɟɧɢ
ɫɥɨɠɧɨɫɬɢ. ȼ ɱɚɫɬɧɨɫɬɢ, ɜ ɞɚɧɧɨɣ ɪɚɛɨɬɟ ɪɚɫɫɦɚɬɪɢ-
ɜɚɟɬɫɹ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɵɣ ɪɟɦɨɧɬɧɵɣ ɦɨɞɭɥɶ
„ɆȺɊɋ“ [1]. ɉɪɢɦɟɧɟɧɢɟ ɷɬɨɝɨ ɞɢɚɝɧɨɫɬɢɱɟɫɤɨɝɨ
ɫɪɟɞɫɬɜɚ ɩɨɡɜɨɥɹɟɬ ɢɡɛɟɠɚɬɶ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɫɨɡɞɚ-
ɧɢɹ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɯ ɨɬɥɚɞɨɱɧɵɯ ɫɬɟɧɞɨɜ ɞɥɹ
ɤɚɠɞɨɝɨ ɬɢɩɚ ɌɗɁ. Ⱥɧɚɥɢɡ ɢɧɫɬɪɭɦɟɧɬɚɥɶɧɵɯ ɜɨɡ-
ɦɨɠɧɨɫɬɟɣ „ɆȺɊɋ“, ɚɥɝɨɪɢɬɦɚ ɨɬɵɫɤɚɧɢɹ ɧɟɢɫɩɪɚɜ-
ɧɨɝɨ ɷɥɟɦɟɧɬɚ ɩɨɡɜɨɥɹɟɬ ɫɞɟɥɚɬɶ ɜɵɜɨɞ ɨ ɬɨɦ, ɱɬɨ
ɷɬɨɬ ɩɪɨɰɟɫɫ ɦɨɠɟɬ ɛɵɬɶ ɡɚɜɟɪɲɟɧ ɜ ɫɪɨɤ, ɡɧɚɱɢ-
ɬɟɥɶɧɨ ɜ ɦɟɧɶɲɟɣ ɫɬɟɩɟɧɢ ɡɚɜɢɫɹɳɢɣ ɨɬ ɫɭɛɴɟɤɬɢɜ-
ɧɵɯ ɮɚɤɬɨɪɨɜ. Ɉɞɧɚɤɨ ɞɨ ɧɚɫɬɨɹɳɟɝɨ ɜɪɟɦɟɧɢ ɦɟɬɨ-
ɞɢɤɚ ɨɰɟɧɤɢ ɜɪɟɦɟɧɢ ɞɢɚɝɧɨɫɬɢɤɢ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ
ɭɧɢɜɟɪɫɚɥɶɧɨɝɨ ɫɬɟɧɞɨɜɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɜ ɧɚɭɱɧɨɣ
ɩɟɱɚɬɢ ɧɟ ɩɪɟɞɫɬɚɜɥɹɥɚɫɶ.

. ȼɨɩɪɨɫɚɦ
ɧɟɪɚɡɪɭɲɚɸɳɟɝɨ ɤɨɧɬɪɨɥɹ, ɞɢɚɝɧɨɫɬɢɤɢ ɢ ɥɨɤɚɥɢɡɚ-
ɰɢɢ ɦɟɫɬɚ ɧɟɢɫɩɪɚɜɧɨɫɬɢ ɜ ɪɚɞɢɨɷɥɟɤɬɪɨɧɧɨɣ ɚɩɩɚ-
ɪɚɬɭɪɟ ɩɨɫɜɹɳɟɧ ɪɹɞ ɪɚɛɨɬ [2–4]. Ɉɞɧɚɤɨ, ɨɫɧɨɜɧɨɟ
ɜɧɢɦɚɧɢɟ ɜ ɧɢɯ ɭɞɟɥɹɟɬɫɹ ɜɨɩɪɨɫɚɦ ɤɚɱɟɫɬɜɚ ɦɨɧɬɚ-
ɠɚ ɩɪɢ ɜɵɩɭɫɤɟ ɧɨɜɵɯ ɢɡɞɟɥɢɣ, ɚ ɧɟ ɥɨɤɚɥɢɡɚɰɢɢ ɧɟ-
ɢɫɩɪɚɜɧɨɝɨ ɷɥɟɦɟɧɬɚ ɜ ɨɬɤɚɡɚɜɲɟɦ ɌɗɁ. ɇɚ ɨɫɧɨɜɟ
ɚɧɚɥɢɡɚ ɪɹɞɚ ɩɨɫɥɟɞɧɢɯ ɪɚɡɪɚɛɨɬɨɤ [5,6] ɦɨɠɧɨ ɫ
ɭɜɟɪɟɧɧɨɫɬɶɸ ɭɬɜɟɪɠɞɚɬɶ, ɱɬɨ ɫɨɡɞɚɧɢɟ ɢɧɬɟɥɥɟɤɬɭ-
ɚɥɶɧɨɣ ɫɢɫɬɟɦɵ ɩɨɞɞɟɪɠɤɢ ɩɪɢɧɹɬɢɹ ɪɟɲɟɧɢɣ ɩɪɢ
ɥɨɤɚɥɢɡɚɰɢɢ ɧɟɢɫɩɪɚɜɧɨɝɨ ɷɥɟɦɟɧɬɚ ɩɨɜɟɪɯɧɨɫɬɧɨɝɨ
ɦɨɧɬɚɠɚ ɢ ɨɛɪɵɜɨɜ ɞɨɪɨɠɟɤ ɩɟɱɚɬɧɵɯ ɩɥɚɬ ɜɨɡɦɨɠ-
ɧɚ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɫɭɳɟɫɬɜɭɸɳɢɯ ɬɟɯɧɨɥɨɝɢɣ. ɉɨ-
ɞɨɛɧɚɹ ɪɚɡɪɚɛɨɬɤɚ ɩɨɡɜɨɥɢɬ ɫɭɳɟɫɬɜɟɧɧɨ ɫɧɢɡɢɬɶ
ɜɥɢɹɧɢɟ ɱɟɥɨɜɟɱɟɫɤɨɝɨ ɮɚɤɬɨɪɚ, ɱɬɨ ɞɨɥɠɧɨ ɩɨɜɵ-
ɫɢɬɶ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɢ ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɩɪɨɰɟɫɫɚ.

ɹɜɥɹɟɬɫɹ ɨɰɟɧɤɚ ɜɪɟɦɟɧɢ
ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɰɢɤɥɚ ɥɨɤɚɥɢɡɚɰɢɢ ɦɟɫɬɚ ɧɟɢɫ-
ɩɪɚɜɧɨɫɬɢ ɜ ɰɢɮɪɨɜɵɯ ɢ ɰɢɮɪɨ-ɚɧɚɥɨɝɨɜɵɯ ɌɗɁ, ɱɬɨ
ɦɨɠɟɬ ɫɥɭɠɢɬɶ ɨɫɧɨɜɨɣ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɧɨɪɦ ɜɵɪɚ-
ɛɨɬɤɢ ɢ ɨɰɟɧɤɢ ɫɪɨɤɨɜ ɪɟɦɨɧɬɚ ɢɡɞɟɥɢɹ ɜ ɰɟɥɨɦ.
ɉɪɟɞɩɨɥɚɝɚɟɬɫɹ, ɱɬɨ ɜ ɤɚɱɟɫɬɜɟ ɛɚɡɨɜɨɝɨ ɫɪɟɞɫɬɜɚ ɞɢ-
ɚɝɧɨɫɬɢɤɢ ɩɪɢɦɟɧɹɟɬɫɹ ɤɨɦɩɥɟɤɫ „ɆȺɊɋ“, ɤɪɚɬɤɢɟ
ɬɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɤɨɬɨɪɨɝɨ ɩɪɟɞɫɬɚɜɥɟɧɵ
ɜ [1]. Ȼɚɡɨɜɚɹ ɦɟɬɨɞɢɤɚ ɥɨɤɚɥɢɡɚɰɢɢ ɦɟɫɬɚ ɧɟɢɫɩɪɚɜ-
ɧɨɫɬɢ ɜ ɰɢɮɪɨɜɵɯ ɢ ɰɢɮɪɨ-ɚɧɚɥɨɝɨɜɵɯ ɌɗɁ ɛɵɥɚ
ɪɚɫɫɦɨɬɪɟɧɚ ɜ ɪɚɛɨɬɟ [5].  

Ⱦɥɹ ɨɰɟɧɤɢ ɜɪɟɦɟɧɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɰɢɤɥɚ ft
ɜɨɫɩɨɥɶɡɭɟɦɫɹ ɫɨɨɬɧɨɲɟɧɢɟɦ

oscmstartinitf tttt ++= , (1) 

ɝɞɟ initt  – ɜɪɟɦɹ, ɧɟɨɛɯɨɞɢɦɨɟ ɞɥɹ ɡɚɝɪɭɡɤɢ ɬɟɫɬɨɜɨɝɨ
ɧɚɛɨɪɚ ɢɡ ɛɚɡɵ ɞɚɧɧɵɯ ɜ ɩɚɦɹɬɶ ɉɗȼɆ ɢ ɩɟɪɟɞɚɱɢ

ɟɝɨ ɜ ɤɨɧɬɪɨɥɥɟɪ ȻɄɍ „ɆȺɊɋ“; startt – ɜɪɟɦɹ „ɫɬɚɪ-
ɬɨɜɨɝɨ“ ɩɪɨɝɨɧɚ ɢɫɩɵɬɭɟɦɨɝɨ ɌɗɁ, ɧɟɨɛɯɨɞɢɦɨɝɨ
ɞɥɹ ɜɯɨɞɚ ɜ ɪɚɛɨɱɢɣ ɪɟɠɢɦ ɟɝɨ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ;

oscmt – ɜɪɟɦɹ ɫɴɟɦɚ ɨɫɰɢɥɥɨɝɪɚɦɦ ɢ ɦɨɞɟɥɢɪɨɜɚɧɢɹ
ɮɭɧɤɰɢɨɧɚɥɶɧɵɯ ɷɥɟɦɟɧɬɨɜ. ȼ ɫɜɨɸ ɨɱɟɪɟɞɶ

sendloadinit ttt += , ɝɞɟ loadt  – ɜɪɟɦɹ ɡɚɝɪɭɡɤɢ ɬɟɫɬɨ-
ɜɨɝɨ ɧɚɛɨɪɚ ɜ ɩɚɦɹɬɶ ɉɗȼɆ. ɗɤɫɩɟɪɢɦɟɧɬɵ ɩɨɤɚɡɚ-
ɥɢ, ɱɬɨ loadt – ɫɥɭɱɚɣɧɚɹ ɜɟɥɢɱɢɧɚ, ɪɚɫɩɪɟɞɟɥɟɧɧɚɹ
ɩɨ ɧɨɪɦɚɥɶɧɨɦɭ ɡɚɤɨɧɭ ɫ ɩɚɪɚɦɟɬɪɚɦɢ μ=127ɫ ɢ
σ=35ɫ. sendt – ɞɟɬɟɪɦɢɧɢɪɨɜɚɧɧɚɹ ɜɟɥɢɱɢɧɚ, ɡɧɚɱɟɧɢɟ
ɤɨɬɨɪɨɣ ɦɨɠɧɨ ɜɵɱɢɫɥɢɬɶ ɧɚ ɨɫɧɨɜɚɧɢɢ ɜɵɪɚɠɟɧɢɹ

] [
ϑ

add
send

NwN
t

×+×
=

148 , (2) 

ɝɞɟ dN ɢ aN – ɤɨɥɢɱɟɫɬɜɨ ɰɢɮɪɨɜɵɯ ɢ ɚɧɚɥɨɝɨɜɵɯ
ɬɟɫɬɨɜɵɯ ɜɨɡɞɟɣɫɬɜɢɣ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ; dw – ɤɨɥɢɱɟ-
ɫɬɜɨ ɰɢɮɪɨɜɵɯ ɤɨɧɬɚɤɬɨɜ ɌɗɁ; ϑ =12MȻɢɬ/c – ɫɤɨ-
ɪɨɫɬɶ ɩɟɪɟɞɚɱɢ ɞɚɧɧɵɯ ɱɟɪɟɡ ɢɧɬɟɪɮɟɣɫ USB. ȼɪɟɦɹ
ɜɯɨɠɞɟɧɢɹ ɜ ɪɟɠɢɦ startt ɦɨɠɧɨ ɪɚɫɫɱɢɬɚɬɶ ɫ ɩɨɦɨ-
ɳɶɸ ɜɵɪɚɠɟɧɢɹ

×+×=
=

dN

i

DACawr
i

start tNtLt
1

, (3) 

ɝɞɟ L – ɤɨɥɢɱɟɫɬɜɨ ɩɨɜɬɨɪɟɧɢɣ ɫɬɚɪɬɨɜɨɝɨ ɰɢɤɥɚ
(ɨɩɪɟɞɟɥɹɟɬɫɹ ɚɜɬɨɪɨɦ ɬɟɫɬɨɜɨɝɨ ɧɚɛɨɪɚ); wr

it – ɡɚ-
ɞɟɪɠɤɚ ɢɦɩɭɥɶɫɚ ɱɬɟɧɢɹ ɩɨɫɥɟ ɢɦɩɭɥɶɫɚ ɡɚɩɢɫɢ ɩɪɢ
ɜɵɞɚɱɟ ɰɢɮɪɨɜɨɝɨ ɬɟɫɬɨɜɨɝɨ ɜɨɡɞɟɣɫɬɜɢɹ i;

20=DACt ɦɤɫ – ɜɪɟɦɹ ɫɪɚɛɚɬɵɜɚɧɢɹ ɰɢɮɪɨ-
ɚɧɚɥɨɝɨɜɨɝɨ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɹ.

Ɋɚɫɱɟɬ ɜɪɟɦɟɧɢ oscmt ɛɭɞɟɦ ɩɪɨɜɨɞɢɬɶ ɧɚ ɨɫɧɨɜɚ-
ɧɢɢ ɫɥɟɞɭɸɳɢɯ ɩɨɥɨɠɟɧɢɣ. Ⱦɥɹ ɥɨɤɚɥɢɡɚɰɢɢ ɧɟɢɫ-
ɩɪɚɜɧɨɝɨ ɷɥɟɦɟɧɬɚ ɦɨɧɬɚɠɚ ɧɟɨɛɯɨɞɢɦɨ, ɤɚɤ ɦɢɧɢ-
ɦɭɦ, ɫɧɹɬɶ ɜɫɟ ɨɫɰɢɥɥɨɝɪɚɦɦɵ ɧɚ ɟɝɨ ɜɵɜɨɞɚɯ ɢ
ɜɵɩɨɥɧɢɬɶ ɦɨɞɟɥɢɪɨɜɚɧɢɟ ɟɝɨ ɪɚɛɨɬɵ. ȼɪɟɦɹ ɫɴɟɦɚ
ɨɞɧɨɣ ɨɫɰɢɥɥɨɝɪɚɦɦɵ ɦɨɠɧɨ ɨɰɟɧɢɬɶ ɤɚɤ

( ) ,3
11

orrec
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==

ɝɞɟ im  – ɤɨɥɢɱɟɫɬɜɨ ɚɧɚɥɨɝɨɜɵɯ ɤɚɧɚɥɨɜ ɉȺɇɑ, ɡɚ-

ɞɟɣɫɬɜɨɜɚɧɧɵɯ ɜ ɬɟɫɬɨɜɨɦ ɜɨɡɞɟɣɫɬɜɢɢ i; ADCt
=25ɦɤɫ – ɜɪɟɦɹ ɫɪɚɛɚɬɵɜɚɧɢɹ Ⱥɐɉ ɢ ɚɧɚɥɨɝɨɜɨɝɨ
ɦɭɥɶɬɢɩɥɟɤɫɨɪɚ ɉȺɇɑ; rect – ɜɪɟɦɹ ɜɨɡɜɪɚɬɚ ɪɟɡɭɥɶ-
ɬɚɬɨɜ ɬɟɫɬɢɪɨɜɚɧɢɹ ɜ ɉɗȼɆ ɱɟɪɟɡ ɢɧɬɟɪɮɟɣɫ USB; 

ort – ɜɪɟɦɹ ɪɟɚɤɰɢɢ ɨɩɟɪɚɬɨɪɚ, ɧɟɨɛɯɨɞɢɦɨɟ ɞɥɹ ɩɟ-
ɪɟɫɬɚɧɨɜɤɢ ɰɢɮɪɨɜɨɝɨ ɫɟɧɫɨɪɚ ɫ ɨɞɧɨɣ ɤɨɧɬɚɤɬɧɨɣ
ɩɥɨɳɚɞɤɢ ɧɚ ɞɪɭɝɭɸ. ɗɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨ ɛɵɥɨ ɭɫɬɚ-

ɧɨɜɥɟɧɨ, ɱɬɨ
ort – ɫɥɭɱɚɣɧɚɹ ɜɟɥɢɱɢɧɚ, ɪɚɫɩɪɟɞɟɥɟɧ-

ɧɚɹ ɩɨ ɧɨɪɦɚɥɶɧɨɦɭ ɡɚɤɨɧɭ ɫ ɩɚɪɚɦɟɬɪɚɦɢ μ=2,1ɫ ɢ
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σ=0,7ɫ. Ⱦɥɹ ɨɰɟɧɤɢ ɜɪɟɦɟɧɢ ɜɨɡɜɪɚɬɚ ɞɚɧɧɵɯ rect
ɛɭɞɟɦ ɢɫɩɨɥɶɡɨɜɚɬɶ ɜɵɪɚɠɟɧɢɟ
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1 , (4) 

ɝɞɟ ip – ɜɟɪɨɹɬɧɨɫɬɶ, ɬɨɝɨ, ɱɬɨ ɧɟɢɫɩɪɚɜɧɨɫɬɶ ɩɪɢɜɟ-
ɞɟɬ ɤ ɪɚɫɯɨɠɞɟɧɢɸ ɫ ɨɛɪɚɡɰɨɜɨɣ ɪɟɚɤɰɢɟɣ ɌɗɁ ɧɚ
ɬɟɫɬɨɜɨɟ ɜɨɡɞɟɣɫɬɜɢɟ i. Ʉɨɥɢɱɟɫɬɜɨ ɷɥɟɦɟɧɬɨɜ E ,
ɩɨɞɥɟɠɚɳɢɯ ɦɨɞɟɥɢɪɨɜɚɧɢɸ ɜ ɉɈ „ɆȺɊɋ“, ɞɨ ɦɨ-
ɦɟɧɬɚ ɥɨɤɚɥɢɡɚɰɢɢ ɦɟɫɬɚ ɧɟɢɫɩɪɚɜɧɨɫɬɢ ɦɨɠɧɨ ɨɰɟ-
ɧɢɬɶ ɩɪɢ ɫɥɟɞɭɸɳɢɯ ɞɨɩɭɳɟɧɢɹɯ: ɜɟɪɨɹɬɧɨɫɬɶ ɨɬɤɚ-
ɡɚ ɷɥɟɦɟɧɬɚ ɩɨɜɟɪɯɧɨɫɬɧɨɝɨ ɦɨɧɬɚɠɚ ɧɟ ɡɚɜɢɫɢɬ ɨɬ
ɮɚɤɬɚ ɨɬɤɚɡɨɜ ɫɨɫɟɞɧɢɯ ɷɥɟɦɟɧɬɨɜ; ɜɟɪɨɹɬɧɨɫɬɶ ɨɬɤɚ-
ɡɚ ɨɬɞɟɥɶɧɨɝɨ ɷɥɟɦɟɧɬɚ ɨɩɢɫɵɜɚɟɬɫɹ ɧɨɪɦɚɥɶɧɵɦ ɡɚ-
ɤɨɧɨɦ (ɷɬɚɩ ɫɬɚɪɟɧɢɹ). Ɍɨɝɞɚ, ɧɚ ɨɫɧɨɜɚɧɢɢ ɚɧɚɥɢɡɚ
ɚɥɝɨɪɢɬɦɚ, ɢɡɥɨɠɟɧɧɨɝɨ ɜ [6], 
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ɝɞɟ iσ ɢ it – ɩɚɫɩɨɪɬɧɵɟ ɞɚɧɧɵɟ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ
ɨɬɤɚɡɨɜ ɷɥɟɦɟɧɬɚ ɩɟɱɚɬɧɨɝɨ ɦɨɧɬɚɠɚ ɧɚ ɷɬɚɩɟ ɫɬɚɪɟ-
ɧɢɹ; it – ɜɪɟɦɹ, ɩɪɨɲɟɞɲɟɟ ɨɬ ɭɫɬɚɧɨɜɤɢ ɷɥɟɦɟɧɬɚ

ɧɚ ɩɟɱɚɬɧɭɸ ɩɥɚɬɭ; ( )j
iji ll max=  – ɦɚɤɫɢɦɚɥɶɧɚɹ ɞɥɢ-

ɧɚ ɤɪɚɬɱɚɣɲɟɝɨ ɩɭɬɢ ɨɬ ɤɚɤɨɝɨ-ɥɢɛɨ ɜɵɜɨɞɚ ɷɥɟɦɟɧɬɚ
j

il ɞɨ ɜɵɯɨɞɚ ɌɗɁ, ɧɚ ɤɨɬɨɪɨɦ ɨɛɧɚɪɭɠɟɧɨ ɪɚɫɯɨɠ-

ɞɟɧɢɟ ɪɟɚɤɰɢɢ ɫ ɷɬɚɥɨɧɨɦ; M – ɤɨɥɢɱɟɫɬɜɨ ɷɥɟɦɟɧ-
ɬɨɜ ɩɟɱɚɬɧɨɝɨ ɦɨɧɬɚɠɚ ɧɚ ɞɢɚɝɧɨɫɬɢɪɭɟɦɨɦ ɌɗɁ. Ɍɚ-
ɤɢɦ ɨɛɪɚɡɨɦ, ɫɪɟɞɧɟɟ ɜɪɟɦɹ ɥɨɤɚɥɢɡɚɰɢɢ ɢ
ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɦɨɠɟɬ ɛɵɬɶ ɪɚɫɫɱɢɬɚɧɨ ɤɚɤ

),( moscoscm ttkEt +⋅⋅=  (5) 

ɝɞɟ k – ɫɪɟɞɧɟɟ ɱɢɫɥɨ ɜɵɜɨɞɨɜ ɷɥɟɦɟɧɬɨɜ ɩɟɱɚɬɧɨɝɨ
ɦɨɧɬɚɠɚ, ɚ mt – ɜɪɟɦɹ ɪɚɛɨɬɵ ɛɥɨɤɚ ɦɨɞɟɥɢɪɨɜɚɧɢɹ
ɉɈ „ɆȺɊɋ“. Ɉɱɟɜɢɞɧɨ, ɱɬɨ ɜɪɟɦɹ ɪɚɛɨɬɵ ɛɥɨɤɚ ɦɨ-
ɞɟɥɢɪɨɜɚɧɢɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɞɥɢɧɨɣ ɬɟɫɬɨɜɨɝɨ ɜɨɡɞɟɣ-
ɫɬɜɢɹ, ɫɥɨɠɧɨɫɬɶɸ ɥɨɝɢɱɟɫɤɨɣ ɮɭɧɤɰɢɢ ɷɥɟɦɟɧɬɚ ɢ
ɱɢɫɥɨɦ ɜɵɜɨɞɨɜ. Ɉɞɧɚɤɨ, ɭɱɢɬɵɜɚɹ ɨɫɨɛɟɧɧɨɫɬɢ ɟɝɨ
ɪɟɚɥɢɡɚɰɢɢ, ɜɟɥɢɱɢɧɭ 3≈mt ɫ, ɩɪɢ ɭɫɥɨɜɢɢ, ɱɬɨ

.100000<dN
ȼ ɬɚɛɥɢɰɟ ɩɪɢɜɟɞɟɧɵ ɪɟɡɭɥɶɬɚɬɵ ɷɤɫɩɟɪɢɦɟɧɬɨɜ,

ɨɬɪɚɠɚɸɳɢɟ ɪɚɫɯɨɠɞɟɧɢɟ Δ ɦɟɠɞɭ ɜɟɥɢɱɢɧɨɣ ft ,
ɪɚɫɫɱɢɬɚɧɧɨɣ ɩɨ ɮɨɪɦɭɥɟ (1), ɢ ɪɟɚɥɶɧɵɦ ɜɪɟɦɟɧɟɦ
ɥɨɤɚɥɢɡɚɰɢɢ ɦɟɫɬɚ ɧɟɢɫɩɪɚɜɧɨɫɬɢ ɜ ɰɢɮɪɨɜɵɯ (I) ɢ
ɰɢɮɪɨ-ɚɧɚɥɨɝɨɜɵɯ ɌɗɁ (II). 

Ɋɟɡɭɥɶɬɚɬɵ ɷɤɫɩɟɪɢɦɟɧɬɨɜ

Ɍɢɩ ɌɗɁ Ʉɨɥ-ɜɨ Δmin, c Δmed, c Δmax,c 
 I 48 325 624 1412 
II 17 282 843 1762 

Ⱥɧɚɥɢɡ ɜɵɪɚɠɟɧɢɣ (1–5) ɩɨɤɚɡɵɜɚɟɬ, ɱɬɨ ɨɩɬɢɦɢ-
ɡɚɰɢɹ ɜɪɟɦɟɧɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɰɢɤɥɚ ɜɨɡɦɨɠɧɚ ɥɢ-
ɛɨ ɡɚ ɫɱɟɬ ɫɨɤɪɚɳɟɧɢɹ ɞɥɢɧɵ ɮɭɧɤɰɢɨɧɚɥɶɧɨɝɨ ɬɟɫ-
ɬɚ, ɥɢɛɨ ɡɚ ɫɱɟɬ ɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɹ ɚɥɝɨɪɢɬɦɚ
ɥɨɤɚɥɢɡɚɰɢɢ ɦɟɫɬɚ ɧɟɢɫɩɪɚɜɧɨɫɬɢ, ɬɨ ɟɫɬɶ

→
→+

min
min
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ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɜ ɉɈ „Ɇɚɪɫ“ ɢɫɩɨɥɶɡɭɟɬɫɹ ɚɜ-
ɬɨɪɫɤɚɹ ɦɟɬɨɞɢɤɚ, ɜ ɨɫɧɨɜɟ ɤɨɬɨɪɨɣ ɥɟɠɢɬ ɩɪɟɞɫɬɚɜ-
ɥɟɧɢɟ ɨ ɬɟɫɬɨɜɨɦ ɧɚɛɨɪɟ ɤɚɤ ɫɨɜɨɤɭɩɧɨɫɬɢ ɷɬɚɩɨɜ
ɩɪɨɜɟɪɤɢ ɮɭɧɤɰɢɨɧɚɥɶɧɵɯ ɫɭɛɦɨɞɭɥɟɣ ɜ ɫɨɫɬɚɜɟ
ɌɗɁ. ȼ ɷɬɨɦ ɫɥɭɱɚɟ, ɚɞɚɩɬɢɜɧɵɣ ɚɥɝɨɪɢɬɦ ɢɫɤɥɸɱɚɟɬ
ɢɡ ɢɫɩɨɥɧɟɧɢɹ ɩɪɨɜɟɪɨɱɧɵɟ ɜɨɡɞɟɣɫɬɜɢɹ, ɤɨɬɨɪɵɟ ɧɟ
ɢɫɤɚɠɚɸɬ ɪɟɚɤɰɢɢ ɌɗɁ ɢ ɧɟ ɩɪɢɜɨɞɹɬ ɤ ɧɚɪɭɲɟɧɢɸ
ɫɬɚɰɢɨɧɚɪɧɨɝɨ ɪɟɠɢɦɚ ɩɪɢ ɟɝɨ ɰɢɤɥɢɱɟɫɤɨɦ ɩɨɜɬɨ-
ɪɟɧɢɢ. ɇɚ ɪɢɫɭɧɤɟ ɩɪɟɞɫɬɚɜɥɟɧɵ ɪɟɡɭɥɶɬɚɬɵ ɷɤɫɩɟ-
ɪɢɦɟɧɬɨɜ ɩɨ ɢɡɦɟɪɟɧɢɸ ɜɪɟɦɟɧɢ ɥɨɤɚɥɢɡɚɰɢɢ ɧɟɢɫ-
ɩɪɚɜɧɨɫɬɢ ɞɥɹ ɌɗɁ ɪɚɡɥɢɱɧɨɣ ɫɥɨɠɧɨɫɬɢ ɫ
ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ „ɩɨɥɧɨɝɨ“ ɬɟɫɬɨɜɨɝɨ ɧɚɛɨɪɚ ɢ ɚɞɚɩ-
ɬɢɜɧɨɝɨ ɚɥɝɨɪɢɬɦɚ.

. -

. ɉɪɟɞɥɨɠɟɧɧɚɹ ɜ ɞɚɧɧɨɣ ɪɚ-
ɛɨɬɟ ɦɟɬɨɞɢɤɚ ɨɰɟɧɤɢ ɜɪɟɦɟɧɢ ɥɨɤɚɥɢɡɚɰɢɢ ɧɟɢɫ-
ɩɪɚɜɧɨɫɬɢ ɜ ɰɢɮɪɨɜɵɯ ɢ ɰɢɮɪɨ-ɚɧɚɥɨɝɨɜɵɯ ɌɗɁ ɦɨ-
ɠɟɬ ɫɥɭɠɢɬɶ ɨɫɧɨɜɨɣ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɧɨɪɦ
ɜɵɪɚɛɨɬɤɢ ɢ ɨɰɟɧɤɢ ɫɪɨɤɨɜ ɪɟɦɨɧɬɚ ɢɡɞɟɥɢɹ ɜ ɰɟɥɨɦ.

Ɋɚɫɫɦɨɬɪɟɧɧɵɣ ɩɨɞɯɨɞ ɫɬɪɨɢɬɫɹ ɧɚ ɩɪɟɞɩɨɥɨɠɟ-
ɧɢɢ ɨ ɬɨɦ, ɱɬɨ ɜ ɌɗɁ ɢɦɟɟɬɫɹ ɬɨɥɶɤɨ ɨɞɢɧ ɧɟɢɫɩɪɚɜ-
ɧɵɣ ɷɥɟɦɟɧɬ ɩɨɜɟɪɯɧɨɫɬɧɨɝɨ ɦɨɧɬɚɠɚ. ȼɪɟɦɹ ɡɚɦɟɧɵ
ɷɥɟɦɟɧɬɚ, ɥɚɤɢɪɨɜɤɢ ɢ ɫɭɲɤɢ ɩɟɱɚɬɧɨɣ ɩɥɚɬɵ ɬɚɤɠɟ
ɧɟ ɪɚɫɫɦɚɬɪɢɜɚɟɬɫɹ.

ȼ ɪɚɛɨɬɟ ɩɨɤɚɡɚɧɨ, ɱɬɨ ɧɚɢɛɨɥɶɲɢɣ ɜɤɥɚɞ ɜɨ ɜɪɟ-
ɦɹ ɩɨɢɫɤɚ ɧɟɢɫɩɪɚɜɧɨɫɬɢ ɜɧɨɫɢɬ ɩɟɪɟɞɚɱɚ ɨɫɰɢɥɥɨ-
ɝɪɚɦɦ ɜ ɩɚɦɹɬɶ ɭɩɪɚɜɥɹɸɳɟɣ ɗȼɆ. ȼ ɫɜɹɡɢ ɫ ɷɬɢɦ
ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɚɞɚɩɬɢɜɧɨɝɨ ɚɥɝɨɪɢɬɦɚ, ɢɫɤɥɸɱɚɸɳɟ-
ɝɨ ɢɡ ɰɢɤɥɢɱɟɫɤɨɝɨ ɩɨɜɬɨɪɟɧɢɹ ɬɟɫɬɨɜɵɟ ɧɚɛɨɪɵ, ɧɟ
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ɜɥɢɹɸɳɢɯ ɧɚ ɪɟɡɭɥɶɬɚɬ ɞɢɚɝɧɨɫɬɢɱɟɫɤɨɝɨ ɜɵɜɨɞɚ, ɜ
ɰɟɥɨɦ, ɹɜɥɹɟɬɫɹ ɨɩɪɚɜɞɚɧɧɵɦ.
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. Ɋɨɡɝɥɹɞ ɧɨɜɨʀ ɦɟɬɨɞɢɤɢ ɞɥɹ ɨɰɿɧɤɢ ɱɚɫɭ
ɥɨɤɚɥɿɡɚɰɿʀ ɦɿɫɰɹ ɧɟɫɩɪɚɜɧɨɫɬɿ ɜ ɪɚɞɿɨɟɥɟɤɬɪɨɧɧɿɣ
ɚɩɚɪɚɬɭɪɿ. Ⱦɚɧɚ ɦɟɬɨɞɢɤɚ ɞɨɡɜɨɥɢɬɶ ɨɛ’ɽɤɬɢɜɧɨ ɜɢ-
ɡɧɚɱɢɬɢ ɞɨɩɭɫɬɢɦɿ ɦɟɠɿ ɱɚɫɭ ɪɟɦɨɧɬɭ ɬɢɩɨɜɢɯ ɟɥɟ-
ɦɟɧɬɿɜ ɡɚɦɿɧɢ.

. əɤ ɛɚɡɨɜɢɣ ɡɚɫɿɛ ɞɿɚɝɧɨɫɬɢɤɢ ɿ ɪɟɦɨɧɬɭ
ɪɨɡɝɥɹɞɚɽɬɶɫɹ ɩɪɨɝɪɚɦɧɨ-ɚɩɚɪɚɬɧɢɣ ɤɨɦɩɥɟɤɫ
„ɆȺɊɋ“, ɪɨɡɪɨɛɥɟɧɢɣ ɇɌɉ „ɍɤɪɚɜɿɚɡɚɤɚɡ“ (ɦ. Ʉɢʀɜ).
ɍ ɫɬɚɬɬɿ ɪɨɡɝɥɹɧɭɬɿ ɩɢɬɚɧɧɹ ɚɤɬɭɚɥɶɧɨɫɬɿ ɡɚɜɞɚɧɧɹ ɜ
ɰɿɥɨɦɭ, ɩɪɨɜɨɞɢɬɶɫɹ ɚɧɚɥɿɡ ɩɭɛɥɿɤɚɰɿɣ ɩɨ ɬɟɦɿ ɪɨɛɨɬɢ.

. ɉɨɤɚɡɚɧɨ, ɳɨ ɱɚɫ ɬɟɯɧɨɥɨɝɿɱɧɨɝɨ ɰɢɤ-
ɥɭ ɥɨɤɚɥɿɡɚɰɿʀ ɧɟɫɩɪɚɜɧɨɝɨ ɟɥɟɦɟɧɬɭ ɽ ɚɞɢɬɢɜɧɚ ɮɭɧɤ-

ɰɿɹ ɬɪɶɨɯ ɩɚɪɚɦɟɬɪɿɜ: ɱɚɫɭ ɡɚɜɚɧɬɚɠɟɧɧɹ ɬɟɫɬɨɜɨɝɨ ɧɚ-
ɛɨɪɭ ɡ ɛɚɡɢ ɞɚɧɢɯ ɜ ɩɚɦ’ɹɬɶ ɉȿȼɆ ɿ ɩɟɪɟɞɚɱɿ ɣɨɝɨ ɜ
ȻɄɍ „ɆȺɊɋ“, ɱɚɫɭ „ɫɬɚɪɬɨɜɨɝɨ“ ɩɪɨɝɨɧɭ ɜɢɩɪɨɛɨɜɭ-
ɜɚɧɨɝɨ ɬɢɩɨɜɨɝɨ ɟɥɟɦɟɧɬɭ ɡɚɦɿɧɢ (ɌȿɁ), ɧɟɨɛɯɿɞɧɨɝɨ
ɞɥɹ ɜɯɨɞɭ ɜ ɪɨɛɨɱɢɣ ɪɟɠɢɦ ɣɨɝɨ ɮɭɧɤɰɿɨɧɭɜɚɧɧɹ, ɚ
ɬɚɤɨɠ ɱɚɫɭ ɡɧɿɦɚɧɧɹ ɨɫɰɢɥɨɝɪɚɦ ɿ ɦɨɞɟɥɸɜɚɧɧɹ ɮɭɧɤ-
ɰɿɨɧɚɥɶɧɢɯ ɟɥɟɦɟɧɬɿɜ. ɑɚɫ ɡɚɜɚɧɬɚɠɟɧɧɹ – ɫɬɨɯɚɫɬɢɱɧɚ
ɜɟɥɢɱɢɧɚ, ɹɤɚ ɡɚɥɟɠɢɬɶ ɜɿɞ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɤɨɦɩ’ɸɬɟɪɚ.
ɑɚɫ ɜɯɨɞɭ ɜ ɪɟɠɢɦ – ɞɟɬɟɪɦɿɧɨɜɚɧɨ ɿ ɜɢɡɧɚɱɚɽɬɶɫɹ ɩɚ-
ɪɚɦɟɬɪɚɦɢ ɬɟɫɬɨɜɨɝɨ ɧɚɛɨɪɭ. ɑɚɫ ɪɨɛɨɬɢ ɚɥɝɨɪɢɬɦɭ,
ɡɚɫɧɨɜɚɧɨɝɨ ɧɚ ɡɧɿɦɚɧɧɿ ɨɫɰɢɥɨɝɪɚɦ ɿ ɦɨɞɟɥɸɜɚɧɧɿ
ɪɨɛɨɬɢ ɟɥɟɦɟɧɬɿɜ, ɫɬɨɯɚɫɬɢɱɧɟ ɿ ɦɨɠɟ ɛɭɬɢ ɪɨɡɪɚɯɨɜɚ-
ɧɨ ɧɚ ɩɿɞɫɬɚɜɿ ɿɧɮɨɪɦɚɰɿʀ ɩɪɨ ɜɿɪɨɝɿɞɧɿɫɬɶ ɜɿɞɦɨɜ ɟɥɟ-
ɦɟɧɬɿɜ ɫɯɟɦɢ ɧɚ ɟɬɚɩɿ ɫɬɚɪɿɧɧɹ. ɉɪɢɜɟɞɟɧɿ ɪɟɡɭɥɶɬɚɬɢ
ɟɤɫɩɟɪɢɦɟɧɬɿɜ, ɹɤɿ ɩɿɞɬɜɟɪɞɠɭɸɬɶ ɦɨɠɥɢɜɿɫɬɶ ɩɪɨɝɧɨ-
ɡɭɜɚɧɧɹ ɱɚɫɭ ɪɟɦɨɧɬɭ ɜ ɞɨɩɭɫɬɢɦɢɯ ɦɟɠɚɯ.

. Ɂɚɩɪɨɩɨɧɨɜɚɧɨ ɧɨɜɢɣ ɦɟɬɨɞ
ɨɰɿɧɤɢ ɱɚɫɭ ɬɟɯɧɨɥɨɝɿɱɧɨɝɨ ɰɢɤɥɭ ɪɟɦɨɧɬɭ ɪɚɞɿɨɟɥɟ-
ɤɬɪɨɧɧɨʀ ɚɩɚɪɚɬɭɪɢ ɡɚ ɭɦɨɜɢ ɜɢɤɨɪɢɫɬɚɧɧɹ ɤɨɦɩɥɟɤ-
ɫɭ „ɆȺɊɋ“ ɹɤ ɡɚɫɨɛɭ ɞɿɚɝɧɨɫɬɢɤɢ.

. ɉɪɨɝɧɨɡɭɜɚɧɧɹ ɱɚɫɭ ɞɿɚɝ-
ɧɨɫɬɢɤɢ ɜ ɞɨɩɭɫɬɢɦɢɯ ɦɟɠɚɯ ɞɨɡɜɨɥɹɽ ɚɪɝɭɦɟɧɬɨɜɚɧɨ
ɜɢɡɧɚɱɚɬɢ ɧɨɪɦɢ ɜɢɪɨɛɥɟɧɧɹ ɜ ɪɟɦɨɧɬɧɢɯ ɩɿɞɪɨɡɞɿɥɚɯ
ɿ ɨɛʉɪɭɧɬɨɜɭɜɚɬɢ ɜɚɪɬɿɫɬɶ ɪɟɦɨɧɬɧɨ-ɜɿɞɧɨɜɧɢɯ ɪɨɛɿɬ.
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Purpose. To analyze the new technique of estimation 
of malfunction unit localization process duration in ra-
dio-electronic equipment. It will allow assessing of ad-
missible limits of time spend on repair. 

Methodology. The hardware-software system 
“MARS” designed by NTP “Ukraviazakaz” (Kyiv city) 
was considered as basic means of diagnostics. The prob-
lem urgency in general has been put and earlier publica-
tions covering the problem have been considered.  

Findings. The fact that the time spent on the localiza-
tion of a malfunctioning unit is an additive function of tree 
determinants. The first is load time of test file from data-
base to memory of computer. The second is time of start 
run of standard substitute element required to put it into 
operating mode. The third is time spent on taking off data 
from oscillograph, modeling and analyzing. The load time 
of test file and modeling and analyzing time are stochastic 
parameters. The experiments have showed that it is feasi-
ble to forecast the repair time with acceptable accuracy. 

Originality. The new method of estimation of time 
required for electronics malfunctioning units localization 
and repair by means of the hardware-software system 
“MARS” has been offered.  

Practical value. The accurate forecasting of time required 
for diagnostics allows grounding of performance standards 
determined for repair workers and cost of their work. 

Keywords: electronics, diagnostics, automation, de-
fect, routine cycle, repair, restoration, fault localization
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