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 ɦɨɞɟɥɢ ɬɪɟɯ ɚɤɬɢɜɧɵɯ ɡɨɧ ɪɟɚɤɬɨɪɨɜμ 
ɊȻɆɄ-1000, ȼȼɗɊ-1000 ɢ Ȼɇ-800. 

Ʉɚɠɞɚɹ ɢɡ ɦɨɞɟɥɟɣ ɩɨɡɜɨɥɹɟɬ ɜɵɩɨɥɧɹɬɶ ɫɬɚ-
ɬɢɱɟɫɤɢɟ ɢ ɞɢɧɚɦɢɱɟɫɤɢɟ ɪɚɫɱɟɬɵ [3]. 

 
Ɂɚɤɥɸɱɟɧɢɟ 
ɗɮɮɟɤɬɢɜɧɨɫɬɶ ɩɪɨɝɪɚɦɦɧɵɯ ɫɢɫɬɟɦ ɨɛɭɫɥɨɜ-

ɥɟɧɚμ 
 ɦɢɧɢɦɢɡɚɰɢɟɣ ɡɚɬɪɚɬ ɧɚ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶ-

ɧɵɟ ɢɫɫɥɟɞɨɜɚɧɢɹ ɪɟɚɤɬɨɪɧɵɯ ɭɫɬɚɧɨɜɨɤ ɞɥɹ ɩɨɞ-
ɬɜɟɪɠɞɟɧɢɹ ɪɟɫɭɪɫɨɜ ɨɛɨɪɭɞɨɜɚɧɢɹν 

 ɫɨɤɪɚɳɟɧɢɟ ɨɛɴɟɦɚ ɧɚɭɱɧɨ-
ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɯ ɢ ɨɩɵɬɧɨ-ɤɨɧɫɬɪɭɤɬɨɪɫɤɢɯ 
ɪɚɛɨɬ (ɇɂɈɄɊ)ν 

 ɫɧɢɠɟɧɢɟ ɫɪɨɤɨɜ ɪɚɡɪɚɛɨɬɤɢ ɢ ɩɪɨɟɤɬɢɪɨ-
ɜɚɧɢɹ ɪɟɚɤɬɨɪɧɵɯ ɭɫɬɚɧɨɜɨɤ. 
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ȼɜɟɞɟɧɢɟ 
ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɢɫɫɥɟɞɨɜɚɧɢɟ ɢ ɨɰɟɧɤɚ ɤɚ-

ɱɟɫɬɜɚ ɪɚɛɨɬɵ ɫɢɫɬɟɦɵ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɪɟɝɭɥɢ-
ɪɨɜɚɧɢɹ (ɋȺɊ) ɹɜɥɹɟɬɫɹ ɜɚɠɧɨɣ ɡɚɞɚɱɟɣ, ɨɛɟɫɩɟ-
ɱɢɜɚɸɳɟɣ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɪɚɛɨɬɵ ɫɢɫɬɟɦɵ. ɂɡɭ-
ɱɟɧɢɟ ɋȺɊ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɭɬɟɦ ɦɨɞɟɥɢɪɨɜɚɧɢɹ 
ɧɚ ɨɫɧɨɜɟ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɩɪɨɝɪɚɦɦɧɨɣ ɫɪɟɞɵ. ɋɨ-
ɜɪɟɦɟɧɧɵɟ ɫɪɟɞɫɬɜɚ ɪɚɡɪɚɛɨɬɤɢ ɩɪɢɤɥɚɞɧɨɝɨ ɩɪɨ-
ɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ ɩɪɟɞɨɫɬɚɜɥɹɸɬ ɲɢɪɨɤɢɣ 
ɜɵɛɨɪ ɩɪɨɝɪɚɦɦμ εatLab, LabVIEW, Classic, 
MathCad... ɇɨ ɤɚɤɚɹ ɫɪɟɞɚ ɧɚɢɛɨɥɟɟ ɭɞɨɛɧɚ ɢ ɦɧɨ-
ɝɨɮɭɧɤɰɢɨɧɚɥɶɧɚ? ɉɪɟɞɩɨɥɚɝɚɟɦ ɢɫɩɨɥɶɡɨɜɚɬɶ 
LabVIEW. 

LabVIEW ɢɫɩɨɥɶɡɭɟɬ ɝɪɚɮɢɱɟɫɤɢɣ ɹɡɵɤ ɩɪɨ-
ɝɪɚɦɦɢɪɨɜɚɧɢɹ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɣ ɞɥɹ ɫɨɡɞɚɧɢɹ 
ɩɪɨɝɪɚɦɦ ɜ ɮɨɪɦɟ ɫɬɪɭɤɬɭɪɧɵɯ ɫɯɟɦ. LabVIEW 
ɫɨɞɟɪɠɢɬ ɨɛɲɢɪɧɵɟ ɛɢɛɥɢɨɬɟɤɢ ɮɭɧɤɰɢɣ ɢ ɢɧ-
ɫɬɪɭɦɟɧɬɚɥɶɧɵɯ ɫɪɟɞɫɬɜ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɯ ɞɥɹ 
ɫɨɡɞɚɧɢɹ ɫɢɫɬɟɦ ɫɛɨɪɚ ɞɚɧɧɵɯ ɢ ɫɢɫɬɟɦ ɚɜɬɨɦɚɬɢ-
ɡɢɪɨɜɚɧɧɨɝɨ ɭɩɪɚɜɥɟɧɢɹ (ɋȺɍ). LabVIEW ɬɚɤɠɟ 
ɜɤɥɸɱɚɟɬ ɫɬɚɧɞɚɪɬɧɵɟ ɢɧɫɬɪɭɦɟɧɬɚɥɶɧɵɟ ɫɪɟɞ-
ɫɬɜɚ ɪɚɡɪɚɛɨɬɤɢ ɩɪɨɝɪɚɦɦ [1]. 

ɉɪɢɦɟɧɟɧɢɟ ɫɢɫɬɟɦɵ δКЛVIEА ɩɪɢ ɢɫɫɥɟɞɨ-
ɜɚɧɢɢ ɫɢɫɬɟɦ ɭɩɪɚɜɥɟɧɢɹ ɢɦɟɟɬ ɪɹɞ ɩɪɟɢɦɭɳɟɫɬɜμ 

 ɩɨɜɵɲɟɧɢɟ ɧɚɝɥɹɞɧɨɫɬɢ ɩɨɥɭɱɟɧɧɵɯ ɪɟ-
ɡɭɥɶɬɚɬɨɜ ɢɡɦɟɪɟɧɢɣ, ɜɨɡɦɨɠɧɨɫɬɶ ɜɢɡɭɚɥɶɧɨ ɩɪɨ-
ɫɥɟɠɢɜɚɬɶ ɢɦɟɸɳɢɟɫɹ ɡɚɜɢɫɢɦɨɫɬɢ ɢɫɫɥɟɞɭɟɦɵɯ 
ɜɟɥɢɱɢɧ ɢ ɨɩɪɟɞɟɥɹɬɶ ɨɫɧɨɜɧɵɟ ɡɚɤɨɧɨɦɟɪɧɨɫɬɢ 
ɜɡɚɢɦɨɞɟɣɫɬɜɢɣν 

 ɩɪɟɞɫɬɚɜɥɟɧɢɟ ɢɧɮɨɪɦɚɰɢɢ ɜ ɬɚɛɥɢɱɧɨɣ, 
ɰɢɮɪɨɜɨɣ ɢɥɢ ɝɪɚɮɢɱɟɫɤɨɣ ɮɨɪɦɟ ɩɨɡɜɨɥɹɟɬ ɩɪɨ-
ɢɡɜɨɞɢɬɶ ɟɟ ɩɪɟɞɜɚɪɢɬɟɥɶɧɭɸ ɨɛɪɚɛɨɬɤɭν 

 ɭɞɨɛɫɬɜɨ ɯɪɚɧɟɧɢɹ ɢ ɨɛɪɚɛɨɬɤɢ ɢɧɮɨɪɦɚ-
ɰɢɢ ɢɡɛɚɜɥɹɟɬ ɨɬ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɩɪɨɜɟɞɟɧɢɹ ɩɨ-
ɜɬɨɪɧɵɯ ɷɤɫɩɟɪɢɦɟɧɬɨɜ. 

ɇɨ, ɩɨɠɚɥɭɣ, ɫɚɦɵɦ ɝɥɚɜɧɵɦ ɞɨɫɬɨɢɧɫɬɜɨɦ 
ɞɚɧɧɨɣ ɫɪɟɞɵ ɹɜɥɹɟɬɫɹ ɜɨɡɦɨɠɧɨɫɬɶ ɢɫɩɨɥɶɡɨɜɚ-
ɧɢɹ ɪɟɚɥɶɧɵɯ ɮɢɡɢɱɟɫɤɢɯ ɷɥɟɦɟɧɬɨɜ ɩɪɢ ɢɫɫɥɟɞɨ-
ɜɚɧɢɢ ɋȺɍ. δКЛVIEА ɩɨɡɜɨɥɹɟɬ ɢɫɩɨɥɶɡɨɜɚɬɶ 
ɪɟɚɥɶɧɵɟ ɨɛɴɟɤɬɵ ɭɩɪɚɜɥɟɧɢɹ ɜ ɩɪɨɰɟɫɫɟ ɢɫɫɥɟ-
ɞɨɜɚɧɢɹ ɋȺɊ, ɦɨɠɟɬ ɛɵɬɶ ɢɫɩɨɥɶɡɨɜɚɧɚ ɞɥɹ ɨɪɝɚ-
ɧɢɡɚɰɢɢ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɫ ɢɡɦɟɪɢɬɟɥɶɧɨɣ ɢ 
ɭɩɪɚɜɥɹɸɳɟɣ ɚɩɩɚɪɚɬɭɪɨɣ, ɩɨɞɤɥɸɱɟɧɢɹ ɪɚɡɥɢɱ-
ɧɵɯ ɩɪɢɛɨɪɨɜ ɞɥɹ ɫɛɨɪɚ, ɨɛɪɚɛɨɬɤɢ, ɨɬɨɛɪɚɠɟɧɢɹ 
ɢɧɮɨɪɦɚɰɢɢ ɢ ɪɟɡɭɥɶɬɚɬɨɜ ɪɚɫɱɟɬɨɜ, ɬɚɤɢɦ ɨɛɪɚ-
ɡɨɦ, ɨɛɟɫɩɟɱɢɜɚɹ ɛɨɥɶɲɭɸ ɞɨɫɬɨɜɟɪɧɨɫɬɶ ɢ ɬɨɱ-
ɧɨɫɬɶɸ ɩɪɨɜɨɞɢɦɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ. δКЛVIEА ɩɨɡ-
ɜɨɥɹɟɬ ɪɟɚɥɢɡɨɜɚɬɶ ɥɸɛɵɟ ɫɢɬɭɚɰɢɢ, ɜ ɬɨɦ ɱɢɫɥɟ 
«ɧɟɜɨɡɦɨɠɧɵɟ» ɢ ɚɜɚɪɢɣɧɵɟ. 

Ⱦɥɹ ɩɪɨɝɪɚɦɦɧɨɣ ɫɪɟɞɵ δКЛVIEА ɪɚɡɪɚɛɨɬɚɧɨ 
ɛɨɥɶɲɨɟ ɱɢɫɥɨ ɩɚɤɟɬɨɜ, ɢɦɟɸɳɢɯ ɫɩɟɰɢɚɥɶɧɨɟ 
ɧɚɡɧɚɱɟɧɢɟ. Ʉ ɢɯ ɱɢɫɥɭ ɨɬɧɨɫɢɬɫɹ ɩɚɤɟɬ CШЧЭЫШХ 
DОЬТРЧ&SТЦЮХКЭТШЧ TШШХФТЭ. ɉɨɫɥɟ ɭɫɬɚɧɨɜɤɢ ɞɚɧ-
ɧɨɝɨ ɩɚɤɟɬɚ ɫɬɚɧɞɚɪɬɧɵɟ ɧɚɛɨɪɵ ɮɭɧɤɰɢɣ 
δКЛVIEА ɞɨɩɨɥɧɹɸɬɫɹ ɢɧɫɬɪɭɦɟɧɬɚɦɢ ɛɢɛɥɢɨɬɟ-
ɤɢ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɫɢɫɬɟɦ 
ɭɩɪɚɜɥɟɧɢɹ [2]. 

Ɉɫɧɨɜɧɨɣ ɰɟɥɶɸ ɪɚɛɨɬɵ ɹɜɥɹɟɬɫɹ ɪɚɡɪɚɛɨɬɤɚ 
ɦɟɬɨɞɢɱɟɫɤɢɯ ɭɤɚɡɚɧɢɣ ɩɨ ɢɫɩɨɥɶɡɨɜɚɧɢɸ ɦɨɞɭɥɹ 
ɪɚɫɲɢɪɟɧɢɹ CШЧЭЫШХ DОЬТРЧ ɞɥɹ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɢ 
ɢɫɫɥɟɞɨɜɚɧɢɹ ɋȺɊ ɜ ɭɱɟɛɧɨɦ ɩɪɨɰɟɫɫɟ. ɋɩɢɫɨɤ 
ɛɚɡɨɜɵɯ ɮɭɧɤɰɢɢ CШЧЭЫШХ DОЬТРЧ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ 
ɪɢɫɭɧɤɟ 1. 
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Ɋɢɫ. 1. ɉɚɥɢɬɪɚ ɮɭɧɤɰɢɣ CШЧЭЫШХ DОЬТРЧ 

 
ɋ ɩɨɦɨɳɶɸ CШЧЭЫШХ DОЬТРЧ ɦɨɠɧɨ ɫɨɡɞɚɜɚɬɶ 

ɪɚɡɥɢɱɧɵɟ ɮɭɧɤɰɢɨɧɚɥɶɧɵɟ ɫɯɟɦɵ, ɢɫɩɨɥɶɡɭɸ-
ɳɢɟɫɹ ɞɥɹ ɦɨɞɟɥɢɪɨɜɚɧɢɹ, ɚɧɚɥɢɡɚ, ɞɢɚɝɧɨɫɬɢɤɢ ɢ 
ɤɨɧɬɪɨɥɹ ɫɢɫɬɟɦɵ, ɧɚɩɪɢɦɟɪμ ɫɨɡɞɚɧɢɟ ɧɟɩɪɟɪɵɜ-
ɧɵɯ ɦɨɞɟɥɟɣ ɜ ɜɢɞɟ (Ь-) ɩɟɪɟɞɚɬɨɱɧɨɣ ɮɭɧɤɰɢɢ, 
ɫɨɡɞɚɧɢɟ ɞɢɫɤɪɟɬɧɵɯ ɦɨɞɟɥɟɣ ɜ ɜɢɞɟ (z-) ɩɟɪɟɞɚ-
ɬɨɱɧɨɣ ɮɭɧɤɰɢɢ, ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ ɉɂȾ-
ɪɟɝɭɥɹɬɨɪɨɜɢ ɬ.ɩ. [3]. 

ɉɪɨɝɪɚɦɦɵ ɜ LabVIEW ɧɚɡɵɜɚɸɬɫɹ ɜɢɪɬɭɚɥɶ-
ɧɵɦɢ ɩɪɢɛɨɪɚɦɢ, ɬɚɤ ɤɚɤ ɢɯ ɜɢɞ ɢ ɮɭɧɤɰɢɨɧɢɪɨ-
ɜɚɧɢɟ ɢɦɢɬɢɪɭɸɬ ɪɟɚɥɶɧɵɟ ɢɡɦɟɪɢɬɟɥɶɧɵɟ ɩɪɢ-
ɛɨɪɵ, ɩɪɢ ɷɬɨɦ ɜɢɪɬɭɚɥɶɧɵɟ ɩɪɢɛɨɪɵ ɩɨɞɨɛɧɵ 
ɮɭɧɤɰɢɹɦ ɜ ɩɪɨɝɪɚɦɦɚɯ ɫɬɚɧɞɚɪɬɧɵɯ ɹɡɵɤɨɜ ɩɪɨ-
ɝɪɚɦɦɢɪɨɜɚɧɢɹ. 

ɋɬɪɭɤɬɭɪɚ ɜɢɪɬɭɚɥɶɧɨɝɨ ɩɪɢɛɨɪɚ ɩɪɟɞɫɬɚɜɥɹ-
ɟɬɫɹ ɫɥɟɞɭɸɳɢɦɢ ɷɥɟɦɟɧɬɚɦɢμ 

 ɥɢɰɟɜɨɣ ɩɚɧɟɥɶɸ ɪɢɫɭɧɤɟ β (ɥɢɰɟɜɚɹ ɩɚ-
ɧɟɥɶ ɦɨɠɟɬ ɫɨɞɟɪɠɚɬɶ ɤɧɨɩɤɢ, ɩɟɪɟɤɥɸɱɚɬɟɥɢ, 
ɪɟɝɭɥɹɬɨɪɵ ɢ ɞɪɭɝɢɟ ɨɪɝɚɧɵ ɭɩɪɚɜɥɟɧɢɹ ɢ ɢɧɞɢ-
ɤɚɬɨɪɵ)ν 

 ɫɬɪɭɤɬɭɪɧɨɣ ɫɯɟɦɨɣ ɪɢɫɭɧɤɟ γ (ɫɬɪɭɤɬɭɪ-
ɧɚɹ ɫɯɟɦɚ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɧɚɝɥɹɞɧɨɟ ɩɪɟɞ-
ɫɬɚɜɥɟɧɢɟ ɪɟɲɟɧɢɹ ɡɚɞɚɱɢ ɢ ɫɨɞɟɪɠɢɬ ɢɫɯɨɞɧɵɟ 
ɤɨɞɵ ɞɥɹ ɜɢɪɬɭɚɥɶɧɨɝɨ ɩɪɢɛɨɪɚ). 

ɇɚ ɪɢɫɭɧɤɟ β ɩɪɟɞɫɬɚɜɥɟɧ ɩɪɢɦɟɪ ɦɨɞɟɥɢɪɨɜɚ-
ɧɢɹ ɢ ɚɧɚɥɢɡɚ ɫɢɫɬɟɦɵ ɭɩɪɚɜɥɟɧɢɹ ɫ ɰɟɩɶɸ ɨɛɪɚɬ-
ɧɨɣ ɫɜɹɡɢ. Ⱦɥɹ ɧɟɩɪɟɪɵɜɧɨɝɨ ɜɵɩɨɥɧɟɧɢɹ ɦɨɞɟ-
ɥɢɪɨɜɚɧɢɹ ɧɚ ɛɥɨɤ-ɞɢɚɝɪɚɦɦɟ (ɪɢɫ. γ) ɜɫɟ ɮɭɧɤ-
ɰɢɢ ɜɤɥɸɱɚɟɦ ɜ ɬɟɥɨ ɰɢɤɥɚ While Loop. ȼɪɟɦɹ 
ɨɞɧɨɣ ɢɬɟɪɚɰɢɢ ɜ ɞɚɧɧɨɦ ɩɪɢɦɟɪɟ ɫɨɫɬɚɜɥɹɟɬ 
100 ɦɫ. ȼ ɤɚɱɟɫɬɜɟ ɭɫɬɪɨɣɫɬɜɚ ɭɩɪɚɜɥɟɧɢɹ ɢɫɩɨɥɶ-
ɡɭɟɦ ɉɂȾ-ɪɟɝɭɥɹɬɨɪ, ɨɩɢɫɵɜɚɟɦɵɣ ɩɟɪɟɞɚɬɨɱɧɨɣ 
ɮɭɧɤɰɢɟɣ [4]: 

 
ɝɞɟ  – ɤɨɷɮɮɢɰɢɟɧɬ ɭɫɢɥɟɧɢɹ ɩɪɨɩɨɪɰɢɨ-

ɧɚɥɶɧɨɣ ɫɨɫɬɚɜɥɹɸɳɟɣ ɉɂȾ-ɪɟɝɭɥɹɬɨɪɚν  – ɤɨ-
ɷɮɮɢɰɢɟɧɬ ɭɫɢɥɟɧɢɹ ɢɧɬɟɝɪɚɥɶɧɨɣ ɫɨɫɬɚɜɥɹɸɳɟɣ 
ɉɂȾ-ɪɟɝɭɥɹɬɨɪɚν  – ɤɨɷɮɮɢɰɢɟɧɬ ɭɫɢɥɟɧɢɹ 
ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɨɣ ɫɨɫɬɚɜɥɹɸɳɟɣ ɉɂȾ-
ɪɟɝɭɥɹɬɨɪɚν  – ɩɨɫɬɨɹɧɧɚɹ ɜɪɟɦɟɧɢ, ɹɜɥɹɸɳɚɹɫɹ 
ɮɢɥɶɬɪɨɦ ɧɢɡɤɢɯ ɱɚɫɬɨɬ. 

ɉɚɪɚɦɟɬɪɵ ɧɚɫɬɪɨɣɤɢ ɉɂȾ-ɪɟɝɭɥɹɬɨɪɚ (Ʉp, Ʉi, 
Ʉd) ɨɩɪɟɞɟɥɹɸɬ ɜɤɥɚɞ ɤɚɠɞɨɣ ɢɡ ɫɨɫɬɚɜɥɹɸɳɢɯ ɜ 
ɮɨɪɦɢɪɭɟɦɨɟ ɭɩɪɚɜɥɹɸɳɟɟ ɜɨɡɞɟɣɫɬɜɢɟ. 

 
Ɋɢɫ. β. Ʌɢɰɟɜɚɹ ɩɚɧɟɥɶ 

 

 
Ɋɢɫ. γ. Ȼɥɨɤ- ɞɢɚɝɪɚɦɦɚ 

 
Ⱦɥɹ ɨɬɨɛɪɚɠɟɧɢɹ ɩɟɪɟɯɨɞɧɨɝɨ ɩɪɨɰɟɫɫɚ ɢ ɜɪɟ-

ɦɟɧɧɨɣ ɡɚɞɟɪɠɤɢ ɢɫɩɨɥɶɡɭɟɦ ɚɩɩɪɨɤɫɢɦɚɰɢɸ(CD 
GКТЧ КЧН PСКЬО εКЫРТЧ) ɢ ɩɚɥɢɬɪɭ Time Response 
Graph. Ɂɚɞɚɜ ɩɚɪɚɦɟɬɪɵ ɨɛɴɟɤɬɚ ɭɩɪɚɜɥɟɧɢɹ, ɤɨ-
ɷɮɮɢɰɢɟɧɬɵ ɪɟɝɭɥɹɬɨɪɚ, ɪɟɡɭɥɶɬɚɬ ɩɨɥɭɱɢɥɢ ɢ ɜ 
ɜɢɞɟ ɝɪɚɮɢɤɚ, ɢ ɜ ɬɚɛɥɢɰɟ ɩɚɪɚɦɟɬɪɨɜ. ɀɟɥɚɟɦɵɣ 
ɯɚɪɚɤɬɟɪ ɩɟɪɟɯɨɞɧɨɝɨ ɩɪɨɰɟɫɫɚ (ɦɨɧɨɬɨɧɧɵɣ, ɤɨ-
ɥɟɛɚɬɟɥɶɧɵɣ) ɫ ɡɚɞɚɧɧɵɦɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ ɩɨ-
ɥɭɱɚɟɦ, ɢɡɦɟɧɹɹ ɧɚɫɬɪɨɟɱɧɵɟ ɩɚɪɚɦɟɬɪɵ ɫɢɫɬɟɦɵ. 
ȼɥɢɹɧɢɟ ɢɡɦɟɧɹɟɦɵɯ (ɧɚɫɬɪɨɟɱɧɵɯ) ɩɚɪɚɦɟɬɪɨɜ 
ɧɚɛɥɸɞɚɟɦ ɧɚ ɝɪɚɮɢɤɟ ɩɟɪɟɯɨɞɧɨɝɨ ɩɪɨɰɟɫɫɚ. 

Ʉɪɨɦɟ ɩɚɤɟɬɚ CШЧЭЫШХ DОЬТРЧ ɫɭɳɟɫɬɜɭɟɬ ɩɚɤɟɬ 
Simulation, ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɣ ɞɥɹ ɤɨɦɩɶɸɬɟɪɧɨɝɨ 
ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɥɢɧɟɣɧɵɯ ɢ ɧɟɥɢɧɟɣɧɵɯ, ɧɟɩɪɟ-
ɪɵɜɧɵɯ ɢ ɞɢɫɤɪɟɬɧɵɯ ɞɢɧɚɦɢɱɟɫɤɢɯ ɫɢɫɬɟɦ. 
ɉɨɥɶɡɨɜɚɬɟɥɸ ɞɨɫɬɭɩɧɵ ɦɧɨɝɢɟ ɱɢɫɥɟɧɧɵɟ ɦɟɬɨ-
ɞɵ ɪɟɲɟɧɢɹ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɵɯ ɭɪɚɜɧɟɧɢɣ, 
ɧɚɩɪɢɦɟɪ, ɪɚɡɥɢɱɧɵɟ ɦɟɬɨɞɵ Ɋɭɧɝɟ-Ʉɭɬɬɚ. Ɇɨ-
ɞɟɥɶ ɦɨɠɟɬ ɛɵɬɶ ɡɚɩɭɳɟɧɚ ɫ ɧɚɫɬɨɥɶɤɨ ɛɨɥɶɲɨɣ 
ɫɤɨɪɨɫɬɶɸ, ɧɚɫɤɨɥɶɤɨ ɷɬɨ ɩɨɡɜɨɥɹɟɬ ɤɨɦɩɶɸɬɟɪ, ɚ 
ɬɚɤɠɟ ɫ ɭɱɟɬɨɦ ɲɤɚɥɵ ɪɟɚɥɶɧɨɝɨ ɢɥɢ ɦɚɲɢɧɧɨɝɨ 
ɜɪɟɦɟɧɢ, ɱɬɨ ɢɦɢɬɢɪɭɟɬ ɩɨɜɟɞɟɧɢɟ ɜ ɪɟɚɥɶɧɨɦ 
ɜɪɟɦɟɧɢ, ɩɪɢ ɷɬɨɦ ɪɟɚɥɢɡɭɟɬɫɹ ɜɨɡɦɨɠɧɨɫɬɶ ɜɡɚɢ-
ɦɨɞɟɣɫɬɜɢɹ ɩɨɥɶɡɨɜɚɬɟɥɹ ɫ ɢɦɢɬɢɪɭɟɦɵɦ ɩɪɨɰɟɫ-
ɫɨɦ [5]. 

 
Ɂɚɤɥɸɱɟɧɢɟ 
Ɋɚɛɨɬɚ ɫɨ ɫɪɟɞɨɣ LabVIEА ɩɨɡɜɨɥɹɟɬ ɞɨɫɬɚ-

ɬɨɱɧɨ ɩɪɨɫɬɨ ɫɨɡɞɚɬɶ ɢ ɩɪɨɟɤɬɢɪɨɜɚɬɶ ɋȺɊ, 
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ɩɪɟɞɨɫɬɚɜɥɹɟɬ ɜɨɡɦɨɠɧɨɫɬɶ ɡɚɦɟɧɵ ɢɦɢɬɢɪɭɟɦɵɯ 
ɷɥɟɦɟɧɬɨɜ ɪɟɚɥɶɧɵɦɢ ɨɛɴɟɤɬɚɦɢ ɫ ɩɨɦɨɳɶɸ 
SТЦЮХКЭТШЧ IЧЭОЫПКМО TШШХФТЭ, ɱɬɨ ɩɨɡɜɨɥɹɟɬ ɫɭɳɟ-
ɫɬɜɟɧɧɨ ɫɨɤɪɚɳɚɬɶ ɜɪɟɦɹ ɢ ɡɚɬɪɚɬɵ ɧɚ ɩɪɨɟɤɬɢɪɨ-
ɜɚɧɢɟ ɢ ɢɫɫɥɟɞɨɜɚɧɢɟ ɪɚɡɥɢɱɧɵɯ ɚɜɬɨɦɚɬɢɱɟɫɤɢɯ 
ɫɢɫɬɟɦ [6]. 

ɋɨɜɪɟɦɟɧɧɵɟ ɬɟɯɧɨɥɨɝɢɢ ɛɭɪɧɨ ɪɚɡɜɢɜɚɸɬɫɹ, 
ɱɬɨ ɩɪɢɜɨɞɢɬ ɤ ɪɚɫɲɢɪɟɧɢɸ ɦɟɬɨɞɨɜ ɢ ɮɨɪɦ ɢɫ-
ɫɥɟɞɨɜɚɧɢɹ ɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɫɢɫɬɟɦ. Ȼɨɥɶɲɢɧ-
ɫɬɜɨ ɫɢɫɬɟɦ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɭɩɪɚɜɥɟɧɢɹ ɧɟɨɛɯɨ-
ɞɢɦɨ ɦɨɞɟɥɢɪɨɜɚɬɶ ɩɟɪɟɞ ɜɧɟɞɪɟɧɢɟɦ ɩɟɪɟɞ ɷɤɫ-
ɩɥɭɚɬɚɰɢɟɣ, ɢ δКЛVIEА ɨɛɟɫɩɟɱɢɜɚɟɬ ɢɧɠɟɧɟɪɨɜ, 
ɫɬɭɞɟɧɬɨɜ ɦɨɳɧɵɦ ɢ ɭɞɨɛɧɵɦ ɫɪɟɞɫɬɜɨɦ ɩɪɨ-
ɝɪɚɦɦɢɪɨɜɚɧɢɹ, ɤɨɬɨɪɨɟ ɲɢɪɨɤɨ ɢɫɩɨɥɶɡɭɟɬɫɹ ɧɟ 
ɬɨɥɶɤɨ ɞɥɹ ɦɨɞɟɥɢɪɨɜɚɧɢɹ, ɧɨ ɢ ɞɥɹ ɚɜɬɨɦɚɬɢɡɚ-
ɰɢɢ ɢ ɭɩɪɚɜɥɟɧɢɹ ɪɚɡɥɢɱɧɵɦɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɦɢ 
ɩɪɨɰɟɫɫɚɦɢ ɜ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ ɢ ɜ ɧɚɭɱɧɵɯ ɢɫ-
ɫɥɟɞɨɜɚɧɢɹɯ. 
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ɇɚɲɭ ɠɢɡɧɶ ɬɟɩɟɪɶ ɧɟɜɨɡɦɨɠɧɨ ɩɪɟɞɫɬɚɜɢɬɶ 
ɛɟɡ ɜɟɛ-ɬɟɯɧɨɥɨɝɢɣ, ɫ ɩɨɦɨɳɶɸ ɧɢɯ ɦɨɠɧɨ ɨɛ-
ɳɚɬɶɫɹ, ɪɚɡɜɥɟɤɚɬɶɫɹ, ɡɚɪɚɛɚɬɵɜɚɬɶ. ȼɟɛ-
ɬɟɯɧɨɥɨɝɢɢ ɞɚɸɬ ɨɝɪɨɦɧɵɟ ɜɨɡɦɨɠɧɨɫɬɢ ɩɨɥɶɡɨ-
ɜɚɬɟɥɹɦ, ɤ ɬɨɦɭ ɠɟ ɷɬɚ ɨɬɪɚɫɥɶ ɩɨɫɬɨɹɧɧɨ ɪɚɫɬɟɬ ɢ 
ɫɨɜɟɪɲɟɧɫɬɜɭɟɬɫɹ. ɋ ɩɨɦɨɳɶɸ ɜɟɛ-ɬɟɯɧɨɥɨɝɢɣ 
ɦɨɠɧɨ ɫɨɡɞɚɜɚɬɶ ɜɵɫɨɤɨɩɪɨɢɡɜɨɞɢɬɟɥɶɧɵɟ, ɤɪɚ-
ɫɢɜɵɟ ɢ ɥɟɝɤɨɜɟɫɧɵɟ ɩɪɢɥɨɠɟɧɢɹ, ɤɨɬɨɪɵɟ ɜɵ-
ɩɨɥɧɹɸɬɫɹ ɜ ɜɟɛ ɛɪɚɭɡɟɪɟ, ɩɨɷɬɨɦɭ ɢɯ ɦɨɠɧɨ ɫɱɢ-
ɬɚɬɶ ɤɪɨɫɫɩɥɚɬɮɨɪɦɟɧɧɵɦɢ, ɬɚɤ ɤɚɤ ɜɟɛ ɛɪɚɭɡɟɪ 
ɩɨɡɜɨɥɹɟɬ ɨɞɢɧɚɤɨɜɨ ɨɬɨɛɪɚɡɢɬɶ ɩɪɢɥɨɠɟɧɢɟ ɤɚɤ 
ɧɚ ɦɨɛɢɥɶɧɵɯ ɭɫɬɪɨɣɫɬɜɚɯ (ɩɥɚɧɲɟɬɚɯ, ɬɟɥɟɮɨ-
ɧɚɯ), ɬɚɤ ɢ ɧɚ ɧɚɫɬɨɥɶɧɵɯ ɤɨɦɩɶɸɬɟɪɚɯ. 

ɋ ɩɨɹɜɥɟɧɢɟɦ ɬɟɯɧɨɥɨɝɢɢ HTML5 2d-context 
ɞɥɹ ɫɨɡɞɚɧɢɹ ɪɚɫɬɪɨɜɨɝɨ ɞɜɭɦɟɪɧɨɝɨ ɢɡɨɛɪɚɠɟɧɢɹ 
ɜ ɛɪɚɭɡɟɪɟ, ɜ ɫɜɹɡɢ ɫ ɟɟ ɧɨɜɢɡɧɨɣ ɢ ɟɳɟ ɧɟɞɨɩɢ-
ɫɚɧɧɨɣ ɫɩɟɰɢɮɢɤɚɰɢɟɣ, ɩɟɪɟɞ ɪɚɡɪɚɛɨɬɱɢɤɚɦɢ 
ɩɨɹɜɢɥɚɫɶ ɡɚɞɚɱɚ ɭɩɪɨɳɟɧɢɹ ɪɚɡɪɚɛɨɬɤɢ ɫ ɢɫɩɨɥɶ-
ɡɨɜɚɧɢɟɦ ɞɚɧɧɨɣ ɬɟɯɧɨɥɨɝɢɢ. Ɉɞɧɢɦ ɢɡ ɜɚɪɢɚɧɬɨɜ 
ɭɩɪɨɫɬɢɬɶ ɩɪɨɰɟɫɫ ɪɚɡɪɚɛɨɬɤɢ, ɟɫɬɶ ɪɚɡɪɚɛɨɬɤɚ 
ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɨɝɨ ɩɪɨɝɪɚɦɦɧɨɝɨ ɤɚɪɤɚɫɚ, ɤɨ-
ɬɨɪɵɣ ɩɪɢɦɟɧɹɟɬɫɹ ɞɥɹ ɫɨɤɪɚɳɟɧɢɹ ɜɪɟɦɟɧɢ ɪɚɡ-
ɪɚɛɨɬɤɢ ɢ ɦɢɧɢɦɢɡɚɰɢɢ ɨɲɢɛɨɤ ɩɪɨɝɪɚɦɦɢɪɨɜɚ-
ɧɢɹ. 

ɉɪɨɝɪɚɦɦɧɵɣ ɤɚɪɤɚɫ ɹɜɥɹɟɬɫɹ ɩɪɨɝɪɚɦɦɧɵɦ 
ɨɛɟɫɩɟɱɟɧɢɟɦ, ɨɛɴɟɞɢɧɹɸɳɢɦ ɪɚɡɧɵɟ ɤɨɦɩɨɧɟɧ-
ɬɵ ɛɨɥɶɲɨɝɨ ɩɪɨɝɪɚɦɦɧɨɝɨ ɩɪɨɟɤɬɚ. Ɉɛɵɱɧɨ ɞɥɹ 
ɪɚɡɪɚɛɨɬɤɢ ɢ ɩɪɢɦɟɧɟɧɢɹ ɤɚɪɤɚɫɚ ɢɫɩɨɥɶɡɭɸɬɫɹ 
ɬɟɯɧɢɤɢ ɨɛɴɟɤɬɧɨ-ɨɪɢɟɧɬɢɪɨɜɚɧɧɨɝɨ ɩɪɨɝɪɚɦɦɢ-
ɪɨɜɚɧɢɹ, ɬɚɤ ɤɚɤ ɢɦɟɧɧɨ ɩɚɪɚɞɢɝɦɵ ɨɛɴɟɤɬɧɨ-
ɨɪɢɟɧɬɢɪɨɜɚɧɧɨɝɨ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ ɩɨɡɜɨɥɹɸɬ 
ɫɨɡɞɚɬɶ ɷɮɮɟɤɬɢɜɧɭɸ ɚɪɯɢɬɟɤɬɭɪɭ ɤɚɪɤɚɫɚ, ɤɨɬɨ-
ɪɚɹ ɨɫɧɨɜɚɧɚ ɧɚ ɧɚɫɥɟɞɨɜɚɧɢɢ. 

ȼ ɢɬɨɝɟ, ɩɪɨɚɧɚɥɢɡɢɪɨɜɚɜ ɜɫɟ ɬɟɯɧɨɥɨɝɢɢ ɪɚɡ-
ɪɚɛɨɬɤɢ ɩɪɨɝɪɚɦɦɧɨɝɨ ɤɚɪɤɚɫɚ ɛɵɥ ɫɨɡɞɚɧ ɩɪɨ-
ɝɪɚɦɦɧɵɣ ɤɚɪɤɚɫ ɞɥɹ ɫɨɡɞɚɧɢɹ ɫɩɪɚɣɬɨɜɨɣ ɚɧɢɦɚ-
ɰɢɢ, ɤɨɬɨɪɵɣ ɩɨɞɟɥɟɧ ɧɚ ɦɨɞɭɥɢ, ɬɚɤ ɤɚɤ ɫ ɩɨɦɨ-
ɳɶɸ ɞɟɥɟɧɢɹ ɧɚ ɦɨɞɭɥɢ ɦɨɠɧɨ ɜɵɛɢɪɚɬɶ ɡɚɝɪɭɠɚ-
ɟɦɵɟ ɤɨɦɩɨɧɟɧɬɵ, ɱɬɨ ɡɧɚɱɢɬɟɥɶɧɨ ɩɨɡɜɨɥɹɟɬ 
ɭɦɟɧɶɲɢɬɶ ɜɪɟɦɹ ɡɚɝɪɭɡɤɢ ɢ ɫɬɚɪɬɚ ɩɪɢɥɨɠɟɧɢɹ. 
Ʉɚɪɤɚɫ ɪɚɡɞɟɥɟɧ ɧɚ ɞɜɚ ɨɫɧɨɜɧɵɯ ɦɨɞɭɥɹμ 
ArmGraph ɢ ArmContext. 
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Ɋɢɫ. β. ɉɪɢɦɟɪ ɝɪɚɮɚ ɫɰɟɧɵ 

 
Ɇɨɞɭɥɶ AЫЦGЫКЩС – ɷɬɨ ɝɪɚɮ ɫɰɟɧɵ, ɤɨɬɨɪɵɣ 

ɹɜɥɹɟɬɫɹ ɫɬɪɭɤɬɭɪɨɣ, ɭɩɨɪɹɞɨɱɢɜɚɸɳɚɹ ɨɛɴɟɤɬɵ 
ɫɰɟɧɵ ɜ ɞɪɟɜɨɜɢɞɧɭɸ ɡɚɜɢɫɢɦɨɫɬɶ, ɱɬɨ ɩɨɡɜɨɥɹɟɬ 
ɭɞɨɛɧɨ ɨɪɝɚɧɢɡɨɜɚɬɶ ɧɚɜɢɝɚɰɢɸ ɩɨ ɨɛɴɟɤɬɚɦ. 


