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ɍȾɄ 621.746 

 

ɗɦɭɥɹɬɨɪ ɫɢɫɬɟɦɵ ɞɢɚɝɧɨɫɬɢɤɢ ɬɟɩɥɨɜɨɝɨ ɫɨɫɬɨɹɧɢɹ ɤɪɢɫɬɚɥɥɢɡɚɬɨɪɚ 
ɆɇɅɁ ɜ ɫɪɟɞɟ LabVIEW.  
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ɤɚɮɟɞɪɚ ɤɨɦɩɶɸɬɟɪɧɨɝɨ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɢ ɞɢɡɚɣɧɚ 
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ɏɚɪɢɬɨɧɨɜ Ⱥ.ɘ., Ȼɢɪɸɤɨɜ Ⱥ.Ȼ., Ⱥɥɢɮɟɪɟɧɤɨ Ⱥ.ȼ., ɋɧɵɬɤɢɧɚ Ⱥ.ȼ. ɗɦɭɥɹɬɨɪ ɫɢɫɬɟɦɵ 
ɞɢɚɝɧɨɫɬɢɤɢ ɬɟɩɥɨɜɨɝɨ ɫɨɫɬɨɹɧɢɹ ɤɪɢɫɬɚɥɥɢɡɚɬɨɪɚ ɆɇɅɁ ɜ ɫɪɟɞɟ LabVIEW. В ɞаɧɧɨɣ 
ɫɬаɬɶɟ ɢɫɫɥɟɞɨɜаɧа ɩɪɨɛɥɟɦа ɞɢаɝɧɨɫɬɢɤɢ ɢ ɦɨɧɢɬɨɪɢɧɝа ɬɟɩɥɨɜɵɯ ɩɪɨɰɟɫɫɨɜ ɜ 
ɤɪɢɫɬаɥɥɢɡаɬɨɪɟ ɦаɲɢɧɵ ɧɟɩɪɟɪɵɜɧɨɝɨ ɥɢɬɶɹ ɡаɝɨɬɨɜɨɤ. ɋɨɡɞаɧа ɦɨɞɟɥɶ ɫɢɫɬɟɦɵ 
ɞɢаɝɧɨɫɬɢɤɢ ɬɟɩɥɨɬɟɯɧɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ ɜ ɤɪɢɫɬаɥɥɢɡаɬɨɪɟ ɜ ɫɪɟɞɟ LabVIEW. 

Ʉɥɸɱɟɜɵɟ ɫɥɨɜɚ: ɦаɲɢɧа ɧɟɩɪɟɪɵɜɧɨɝɨ ɥɢɬɶɹ ɡаɝɨɬɨɜɨɤ, ɬɟɩɥɨɜɵɟ ɩɪɨɰɟɫɫɵ, 
ɤɪɢɫɬаɥɥɢɡаɬɨɪ, LabVIEW. 

 

ȼɜɟɞɟɧɢɟ 

 ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɜɨɩɪɨɫɵ ɬɟɩɥɨɜɨɣ 
ɪɚɛɨɬɵ ɤɪɢɫɬɚɥɥɢɡɚɬɨɪɨɜ ɆɇɅɁ ɨɫɬɚɸɬɫɹ 
ɚɤɬɭɚɥɶɧɵɦɢ. Ɉɞɧɢɦ ɢɡ ɫɩɨɫɨɛɨɜ ɪɟɲɟɧɢɹ 
ɩɪɨɛɥɟɦɵ ɹɜɥɹɸɬɫɹ ɞɢɚɝɧɨɫɬɢɤɚ ɢ ɦɨɧɢɬɨɪɢɧɝ. 
ɐɟɥɶɸ ɫɬɚɬɶɢ ɹɜɥɹɟɬɫɹ ɫɨɡɞɚɧɢɟ ɩɪɨɝɪɚɦɦɵ ɞɥɹ 
ɞɢɚɝɧɨɫɬɢɤɢ ɢ ɦɨɧɢɬɨɪɢɧɝɚ ɬɟɩɥɨɜɵɯ ɩɪɨɰɟɫɫɨɜ 
ɜ ɤɪɢɫɬɚɥɥɢɡɚɬɨɪɟ ɦɚɲɢɧɵ ɧɟɩɪɟɪɵɜɧɨɝɨ ɥɢɬɶɹ 
ɡɚɝɨɬɨɜɨɤ. 

ɉɨɫɬɚɧɨɜɤɚ ɢ ɪɟɚɥɢɡɚɰɢɹ ɡɚɞɚɱɢ 

Ɉɞɧɢɦ ɢɡ ɜɚɠɧɟɣɲɢɯ ɷɥɟɦɟɧɬɨɜ, 
ɨɩɪɟɞɟɥɹɸɳɢɯ ɪɚɰɢɨɧɚɥɶɧɭɸ ɪɚɛɨɬɭ 
ɫɬɚɥɟɪɚɡɥɢɜɨɱɧɨɝɨ ɤɨɦɩɥɟɤɫɚ ɢ ɤɚɱɟɫɬɜɨ 
ɧɟɩɪɟɪɵɜɧɨɥɢɬɨɣ ɡɚɝɨɬɨɜɤɢ, ɹɜɥɹɟɬɫɹ 
ɤɪɢɫɬɚɥɥɢɡɚɬɨɪ. ɉɪɢɦɟɧɹɸɬɫɹ ɤɪɢɫɬɚɥɥɢɡɚɬɨɪɵ 
ɪɚɡɥɢɱɧɨɝɨ ɬɢɩɚ ɞɥɹ ɫɨɪɬɨɜɵɯ ɢ ɫɥɹɛɨɜɵɯ 
ɆɇɅɁ, ɨɞɧɚɤɨ ɨɛɳɚɹ ɢɞɟɹ ɪɚɛɨɬɵ ɷɬɨɝɨ ɭɡɥɚ 
ɫɨɫɬɨɢɬ ɜ ɬɨɦ, ɱɬɨ ɜɨ ɜɧɭɬɪɟɧɧɸɸ ɩɨɥɨɫɬɶ 
ɡɚɥɢɜɚɟɬɫɹ ɠɢɞɤɢɣ ɦɟɬɚɥɥ ɢɡ ɩɪɨɦɟɠɭɬɨɱɧɨɝɨ 
ɤɨɜɲɚ, ɚ ɬɟɩɥɨɬɚ, ɤɨɬɨɪɚɹ ɜɵɞɟɥɹɟɬɫɹ ɩɪɢ 
ɨɯɥɚɠɞɟɧɢɢ ɪɚɫɩɥɚɜɚ ɨɬɜɨɞɢɬɫɹ ɱɟɪɟɡ 
ɦɟɬɚɥɥɢɱɟɫɤɭɸ ɫɬɟɧɤɭ Д1, 2Ж. Ⱦɥɹ ɫɨɪɬɨɜɵɯ 
ɆɇɅɁ ɩɪɢɦɟɧɹɸɬ ɝɢɥɶɡɨɜɵɟ ɤɪɢɫɬɚɥɥɢɡɚɬɨɪɵ, 
ɨɫɧɨɜɧɵɦ ɷɥɟɦɟɧɬɨɦ ɤɨɬɨɪɵɯ ɹɜɥɹɟɬɫɹ ɦɟɞɧɚɹ 
ɝɢɥɶɡɚ (ɪɢɫ. 1) Д3Ж. 

ȼ ɪɚɦɤɚɯ ɤɨɧɰɟɩɰɢɢ ɷɮɮɟɤɬɢɜɧɨɣ 
ɬɨɥɳɢɧɵ ɝɚɡɨɜɨɝɨ ɡɚɡɨɪɚ ɤɚɱɟɫɬɜɟ ɤɥɸɱɟɜɵɯ 
ɜɟɥɢɱɢɧ ɰɟɥɟɫɨɨɛɪɚɡɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɫɪɟɞɧɸɸ 
ɩɥɨɬɧɨɫɬɶ ɬɟɩɥɨɜɨɝɨ ɩɨɬɨɤɚ ɫ ɩɨɜɟɪɯɧɨɫɬɢ 
ɡɚɝɨɬɨɜɤɢ ɜ ɤɪɢɫɬɚɥɥɢɡɚɬɨɪɟ (q̅), ɫɪɟɞɧɟɟ 
ɡɧɚɱɟɧɢɟ ɤɨɷɮɮɢɰɢɟɧɬɚ ɬɟɩɥɨɩɟɪɟɞɚɱɢ ɜ 
ɤɪɢɫɬɚɥɥɢɡɚɬɨɪɟ (k̅), ɫɪɟɞɧɢɣ ɤɨɷɮɮɢɰɢɟɧɬ 
ɬɟɩɥɨɨɬɞɚɱɢ ɨɬ ɤɨɪɤɢ ɡɚɝɨɬɨɜɤɢ ɤ ɜɧɭɬɪɟɧɧɟɣ 
ɩɨɜɟɪɯɧɨɫɬɢ ɝɢɥɶɡɵ ɤɪɢɫɬɚɥɥɢɡɚɬɨɪɚ (α̅), 

ɷɮɮɟɤɬɢɜɧɭɸ ɬɨɥɳɢɧɭ ɝɚɡɨɜɨɝɨ ɡɚɡɨɪɚ (δ̅эф). 

ɇɢɠɟ ɩɪɢɜɟɞɟɧ ɩɪɢɦɟɪ ɪɚɫɱɟɬɧɨɝɨ ɨɩɪɟɞɟɥɟɧɢɹ 
ɭɫɪɟɞɧɟɧɧɵɯ ɡɧɚɱɟɧɢɣ ɧɚɡɜɚɧɧɵɯ ɜɟɥɢɱɢɧ ɞɥɹ 
ɢɫɯɨɞɧɵɯ ɞɚɧɧɵɯ. ɋɟɱɟɧɢɟ ɪɚɡɥɢɜɚɟɦɨɣ 
ɡɚɝɨɬɨɜɤɢ ɫɨɫɬɚɜɥɹɟɬ 120ɯ120 ɦɦ, ɚ ɞɥɢɧɚ 
ɤɪɢɫɬɚɥɥɢɡɚɬɨɪɚ – 750 ɦɦ Д4Ж. 

 

 
Ɋɢɫɭɧɨɤ 1 – ɑɟɪɬɟɠ ɤɪɢɫɬɚɥɥɢɡɚɬɨɪɚ ɫɨɪɬɨɜɨɣ 

ɆɇɅɁ 

 

Ɂɧɚɱɟɧɢɟ ɫɪɟɞɧɟɣ ɩɥɨɬɧɨɫɬɢ ɬɟɩɥɨɜɨɝɨ 
ɩɨɬɨɤɚ ɦɨɠɟɬ ɛɵɬɶ ɨɩɪɟɞɟɥɟɧɨ ɢɡ ɭɪɚɜɧɟɧɢɹ 
ɭɫɪɟɞɧɟɧɧɨɝɨ ɬɟɩɥɨɜɨɝɨ ɛɚɥɚɧɫɚ 
ɤɪɢɫɬɚɥɥɢɡɚɬɨɪɚ: 

  G ∙ c ∙ ∆t = q̅ ∙ F,                   ሺͳሻ 
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ɝɞɟ G - ɦɚɫɫɨɜɵɣ ɪɚɫɯɨɞ ɜɨɞɵ ɱɟɪɟɡ 
ɤɪɢɫɬɚɥɥɢɡɚɬɨɪ, ɤɝ/ɫ; 

c - ɬɟɩɥɨɟɦɤɨɫɬɶ ɜɨɞɵ, ɤȾɠ/(ɤɝ·Ʉ); 
Δt - ɩɟɪɟɩɚɞ ɬɟɦɩɟɪɚɬɭɪ ɨɯɥɚɠɞɚɸɳɟɣ 

ɜɨɞɵ ɜ ɤɪɢɫɬɚɥɥɢɡɚɬɨɪɟ, ºɋ; 
F - ɩɨɜɟɪɯɧɨɫɬɶ ɤɨɧɬɚɤɬɚ ɡɚɝɨɬɨɜɤɢ ɢ 

ɤɪɢɫɬɚɥɥɢɡɚɬɨɪɚ, ɦ2
.  

 q̅ = ୋ∙c∙∆୲୊ = భళబబలబ ∙ସ,ଶ∙ଵ଴య∙଺,ଷଶହ଴,ଷ଻ହ = ʹͲͲ͹ͳ͵͵ В˕ˏమ   
 

ɋ ɬɨɱɤɢ ɡɪɟɧɢɹ ɡɚɤɨɧɚ ɬɟɩɥɨɩɟɪɟɞɚɱɢ 
ɫɪɟɞɧɹɹ ɩɥɨɬɧɨɫɬɶ ɬɟɩɥɨɜɨɝɨ ɩɨɬɨɤɚ ɦɨɠɟɬ ɛɵɬɶ 
ɜɵɪɚɠɟɧɚ ɤɚɤ 

  q̅ = k̅ ∙ ሺtୱ − t୵a୴ሻ,                    ሺʹሻ 

 

ɝɞɟ tୱ - ɬɟɦɩɟɪɚɬɭɪɚ ɫɨɥɢɞɭɫɚ ɞɥɹ 
ɪɚɡɥɢɜɚɟɦɨɣ ɦɚɪɤɢ ɫɬɚɥɢ, ºɋ; t୵a୴ - ɫɪɟɞɧɹɹ ɬɟɦɩɟɪɚɬɭɪɚ ɨɯɥɚɠɞɚɸɳɟɣ 
ɜɨɞɵ ɜ ɤɪɢɫɬɚɥɥɢɡɚɬɨɪɟ, ºɋ. 

 

 

 
 

Ɋɢɫɭɧɨɤ 2 – ɂɡɦɟɧɟɧɢɟ ɜɨ ɜɪɟɦɟɧɢ ɜɟɥɢɱɢɧ, 
ɯɚɪɚɤɬɟɪɢɡɭɸɳɢɯ ɬɟɩɥɨɜɭɸ ɪɚɛɨɬɭ 

ɤɪɢɫɬɚɥɥɢɡɚɬɨɪɚ 

 

ɉɨɫɤɨɥɶɤɭ ɜ ɤɚɱɟɫɬɜɟ ɞɜɢɠɭɳɟɣ ɫɢɥɵ 
ɬɟɩɥɨɩɟɪɟɞɚɱɢ ɜ ɜɵɪɚɠɟɧɢɢ (2) ɜɡɹɬɚ ɪɚɡɧɢɰɚ 
ɬɟɦɩɟɪɚɬɭɪ ɨɬ ɫɨɥɢɞɭɫɚ ɞɨ ɫɪɟɞɧɟɣ ɬɟɦɩɟɪɚɬɭɪɵ 
ɨɯɥɚɠɞɚɸɳɟɣ ɜɨɞɵ, ɡɧɚɱɟɧɢɟ k̅ ɩɪɟɞɫɬɚɜɥɹɟɬ 
ɫɨɛɨɣ «ɩɪɨɜɨɞɢɦɨɫɬɶ» ɬɟɩɥɨɜɨɣ ɰɟɩɢ, 
ɜɤɥɸɱɚɸɳɟɣ ɜ ɫɟɛɹ ɬɟɪɦɢɱɟɫɤɢɟ ɫɨɩɪɨɬɢɜɥɟɧɢɹ 
ɩɟɪɟɞɚɱɟ ɬɟɩɥɚ ɱɟɪɟɡ ɬɜɟɪɞɭɸ ɤɨɪɤɭ, ɱɟɪɟɡ 
ɝɚɡɨɜɵɣ ɡɚɡɨɪ, ɱɟɪɟɡ ɫɬɟɧɤɭ ɝɢɥɶɡɵ 
ɤɪɢɫɬɚɥɥɢɡɚɬɨɪɚ ɢ ɨɬ ɟɟ ɧɚɪɭɠɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɤ 
ɨɯɥɚɠɞɚɸɳɟɣ ɜɨɞɟ. 

Ɉɩɪɟɞɟɥɢɜ ɫɪɟɞɧɸɸ ɩɥɨɬɧɨɫɬɶ ɬɟɩɥɨɜɨɝɨ 
ɩɨɬɨɤɚ ɫ ɩɨɜɟɪɯɧɨɫɬɢ ɡɚɝɨɬɨɜɤɢ ɜ 
ɤɪɢɫɬɚɥɥɢɡɚɬɨɪɟ ɢɡ ɭɪɚɜɧɟɧɢɹ ɬɟɩɥɨɜɨɝɨ ɛɚɥɚɧɫɚ 
(1), ɫɪɟɞɧɟɟ ɡɧɚɱɟɧɢɟ ɤɨɷɮɮɢɰɢɟɧɬɚ 

ɬɟɩɥɨɩɟɪɟɞɚɱɢ ɜ ɤɪɢɫɬɚɥɥɢɡɚɬɨɪɟ 
ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ: 

 k̅ = q̅ሺtୱ − t୵a୴ሻ, k̅ = ʹͲͲ͹ͳ͵͵ሺͳͶͺͲ − ͵͵ሻ = ͳ͵ͺ͹,ͳ В˕ˏଶ ∙ К 

 

ɂɫɩɨɥɶɡɭɹ ɫ ɧɟɤɨɬɨɪɵɦ ɞɨɩɭɳɟɧɢɟɦ 
ɡɚɜɢɫɢɦɨɫɬɢ, ɫɩɪɚɜɟɞɥɢɜɵɟ ɞɥɹ ɫɬɚɰɢɨɧɚɪɧɨɝɨ 
ɬɟɩɥɨɨɛɦɟɧɚ, ɦɨɠɧɨ ɡɚɩɢɫɚɬɶ ɡɚɜɢɫɢɦɨɫɬɶ 
ɫɪɟɞɧɟɝɨ ɤɨɷɮɮɢɰɢɟɧɬɚ ɬɟɩɥɨɩɟɪɟɞɚɱɢ ɜ 
ɤɪɢɫɬɚɥɥɢɡɚɬɨɪɟ ɨɬ ɜɫɟɯ ɬɟɪɦɢɱɟɫɤɢɯ 
ɫɨɩɪɨɬɢɜɥɟɧɢɣ 

  k̅ = q̅ͳα୵ + δˏλˏ + ͳα̅ + δˍ̅λˍ
,                  ሺ͵ሻ 

 

ɝɞɟ α୵ – ɤɨɷɮɮɢɰɢɟɧɬ ɬɟɩɥɨɨɬɞɚɱɢ ɨɬ 
ɜɧɟɲɧɟɣ ɩɨɜɟɪɯɧɨɫɬɢ ɝɢɥɶɡɵ ɤɪɢɫɬɚɥɥɢɡɚɬɨɪɚ ɤ 
ɜɨɞɟ, ȼɬ/(ɦ2Ʉ); δˏ – ɬɨɥɳɢɧɚ ɫɬɟɧɤɢ ɝɢɥɶɡɵ 
ɤɪɢɫɬɚɥɥɢɡɚɬɨɪɚ, ɦ; λˏ – ɤɨɷɮɮɢɰɢɟɧɬ ɬɟɩɥɨɩɪɨɜɨɞɧɨɫɬɢ 
ɦɚɬɟɪɢɚɥɚ ɝɢɥɶɡɵ ɤɪɢɫɬɚɥɥɢɡɚɬɨɪɚ, ȼɬ/(ɦɄ); δˍ̅ – ɫɪɟɞɧɹɹ ɬɨɥɳɢɧɚ ɤɨɪɤɢ ɦɟɬɚɥɥɚ ɜ 
ɤɪɢɫɬɚɥɥɢɡɚɬɨɪɟ, ɦ; λˍ – ɤɨɷɮɮɢɰɢɟɧɬ ɬɟɩɥɨɩɪɨɜɨɞɧɨɫɬɢ 
ɤɨɪɤɢ ɡɚɝɨɬɨɜɤɢ ɩɪɢ ɟɟ ɫɪɟɞɧɟɣ ɬɟɦɩɟɪɚɬɭɪɟ, 
ȼɬ/(ɦɄ). 

ɉɪɢ ɩɨɦɨɳɢ ɭɪɚɜɧɟɧɢɹ (3) ɨɩɪɟɞɟɥɹɟɬɫɹ 
ɫɪɟɞɧɢɣ ɤɨɷɮɮɢɰɢɟɧɬ ɬɟɩɥɨɨɬɞɚɱɢ ɨɬ ɤɨɪɤɢ 
ɡɚɝɨɬɨɜɤɢ ɤ ɜɧɭɬɪɟɧɧɟɣ ɩɨɜɟɪɯɧɨɫɬɢ ɝɢɥɶɡɵ 
ɤɪɢɫɬɚɥɥɢɡɚɬɨɪɚ: 

 α̅ = ͳͳk̅ − ͳα୵ − δˏλˏ − δˍ̅λˍ
,                  ሺͶሻ 

 α̅ = ଵభభవఴళ,భ− భఱబబబ−బ,బభయలబ−బ,బబళయర = ͵Ͷͺ͹,ͳ В˕ˏమ∙К  

 

ɗɬɚ ɜɟɥɢɱɢɧɚ ɧɟɫɟɬ ɢɧɬɟɝɪɚɥɶɧɭɸ 
ɢɧɮɨɪɦɚɰɢɸ ɨ ɬɟɩɥɨɦɟɯɚɧɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɚɯ, 
ɩɪɨɬɟɤɚɸɳɢɯ ɜ ɤɪɢɫɬɚɥɥɢɡɚɬɨɪɟ. Ⱥɧɚɥɢɡ ɟɟ 
ɡɧɚɱɟɧɢɣ ɞɥɹ ɤɪɢɫɬɚɥɥɢɡɚɬɨɪɨɜ ɪɚɡɥɢɱɧɨɣ 
ɤɨɧɭɫɧɨɫɬɢ ɩɨɡɜɨɥɢɬ ɭɬɨɱɧɢɬɶ ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɨ 
ɦɟɯɚɧɢɡɦɟ ɬɟɩɥɨɨɛɦɟɧɚ ɜ ɩɨɥɨɫɬɢ 
ɤɪɢɫɬɚɥɥɢɡɚɬɨɪɚ. Ɍɚɤ, ɡɧɚɹ ɜɟɥɢɱɢɧɭ α̅, ɦɨɠɧɨ 
ɨɩɪɟɞɟɥɢɬɶ ɡɧɚɱɟɧɢɟ ɷɮɮɟɤɬɢɜɧɨɣ ɬɨɥɳɢɧɵ 

ɝɚɡɨɜɨɝɨ ɡɚɡɨɪɚ ɦɟɠɞɭ ɤɨɪɤɨɣ ɡɚɝɨɬɨɜɤɢ ɢ 
ɜɧɭɬɪɟɧɧɟɣ ɩɨɜɟɪɯɧɨɫɬɶɸ ɝɢɥɶɡɵ 
ɤɪɢɫɬɚɥɥɢɡɚɬɨɪɚ (δэф). ɉɨɫɤɨɥɶɤɭ ɩɪɢ 
ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɜɟɥɢɱɢɧɵ ɷɮɮɟɤɬɢɜɧɨɣ ɬɨɥɳɢɧɵ 
ɝɚɡɨɜɨɝɨ ɡɚɡɨɪɚ ɞɥɹ ɢɡɭɱɟɧɢɹ ɬɟɩɥɨɨɛɦɟɧɚ ɜ 
ɤɪɢɫɬɚɥɥɢɡɚɬɨɪɟ ɩɪɟɞɩɨɥɚɝɚɟɬɫɹ, ɱɬɨ ɬɟɩɥɨɜɨɣ 
ɩɨɬɨɤ ɨɬ ɩɨɜɟɪɯɧɨɫɬɢ ɡɚɝɨɬɨɜɤɢ ɮɨɪɦɢɪɭɟɬɫɹ 
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ɬɨɥɶɤɨ ɩɨ ɞɜɭɦ ɦɟɯɚɧɢɡɦɚɦ: ɢɡɥɭɱɟɧɢɟɦ ɢ 
ɬɟɩɥɨɩɪɨɜɨɞɧɨɫɬɶɸ ɱɟɪɟɡ ɝɚɡɨɜɵɣ ɡɚɡɨɪ, ɛɭɞɟɬ 
ɩɨɥɭɱɟɧɨ ɫɥɟɞɭɸɳɟɟ ɜɵɪɚɠɟɧɢɟ ɞɥɹ 
ɨɩɪɟɞɟɥɟɧɢɹ δэф: 

 δэф = λзሺα̅ − αˎሻ,                          ሺͷሻ 

 

ɝɞɟ λз – ɬɟɩɥɨɩɪɨɜɨɞɧɨɫɬɶ ɝɚɡɨɜɨɣ 
ɩɪɨɫɥɨɣɤɢ, ȼɬ/(ɦ∙Ʉ); αˎ – ɤɨɷɮɮɢɰɢɟɧɬ ɥɭɱɢɫɬɨɣ ɬɟɩɥɨɨɬɞɚɱɢ 
ɨɬ ɤɨɪɤɢ ɡɚɝɨɬɨɜɤɢ ɤ ɜɧɭɬɪɟɧɧɟɣ ɩɨɜɟɪɯɧɨɫɬɢ 
ɝɢɥɶɡɵ ɤɪɢɫɬɚɥɥɢɡɚɬɨɪɚ, ȼɬ/(ɦ2Ʉ). 

ȼɟɥɢɱɢɧɚ αˎ ɨɩɪɟɞɟɥɹɟɬɫɹ ɧɚ ɨɫɧɨɜɚɧɢɢ 
ɢɡɜɟɫɬɧɨɣ ɡɚɜɢɫɢɦɨɫɬɢ, ɨɩɢɫɵɜɚɸɳɟɣ ɥɭɱɢɫɬɵɣ 
ɬɟɩɥɨɨɛɦɟɧ: 

 

αˎ = ʠ˒˓ ∙ [ቀ ʡ˒ͳͲͲቁସ − ቀ ʡ˔˕ͳͲͲቁସ]ʡ˒ − ʡ˔˕ ,         ሺ͸ሻ  
 

ɝɞɟ ʡ˒ – ɬɟɦɩɟɪɚɬɭɪɚ ɩɨɜɟɪɯɧɨɫɬɢ 
ɡɚɝɨɬɨɜɤɢ, Ʉ; ʡ˔˕ – ɬɟɦɩɟɪɚɬɭɪɚ ɜɧɭɬɪɟɧɧɟɣ 
ɩɨɜɟɪɯɧɨɫɬɢ ɝɢɥɶɡɵ ɤɪɢɫɬɚɥɥɢɡɚɬɨɪɚ, Ʉ; ʠ˒˓ – ɩɪɢɜɟɞɟɧɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ 
ɢɡɥɭɱɟɧɢɹ ɩɪɢ ɥɭɱɢɫɬɨɦ ɬɟɩɥɨɨɛɦɟɧɟ ɦɟɠɞɭ 
ɩɨɜɟɪɯɧɨɫɬɶɸ ɡɚɝɨɬɨɜɤɢ ɢ ɜɧɭɬɪɟɧɧɟɣ 
ɩɨɜɟɪɯɧɨɫɬɶɸ ɝɢɥɶɡɵ ɤɪɢɫɬɚɥɥɢɡɚɬɨɪɚ. 

Ɂɧɚɱɟɧɢɹ ʡ˒ ɢ ʡ˔˕ ɦɨɝɭɬ ɛɵɬɶ ɫ 
ɞɨɫɬɚɬɨɱɧɨ ɧɟɛɨɥɶɲɨɣ ɩɨɝɪɟɲɧɨɫɬɶɸ 
ɨɩɪɟɞɟɥɟɧɵ ɧɚ ɨɫɧɨɜɚɧɢɢ ɡɚɜɢɫɢɦɨɫɬɟɣ, 
ɫɩɪɚɜɟɞɥɢɜɵɯ ɞɥɹ ɫɬɚɰɢɨɧɚɪɧɨɣ ɬɟɩɥɨɩɟɪɟɞɚɱɢ 
ɱɟɪɟɡ ɪɹɞ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ ɜɤɥɸɱɟɧɧɵɯ 
ɬɟɪɦɢɱɟɫɤɢɯ ɫɨɩɪɨɬɢɜɥɟɧɢɣ: ʡ˒ = t୵a୴ + q̅ ∙ ቀ ଵαw + δˏλˏ + ଵα̅ቁ + ʹ͵͹, (7) 

ʡ˔˕ = t୵a୴ + q̅ ∙ ( ͳα୵ + δˏλˏ) + ʹ͵͹. ʡ˒ = ͵͵ + ʹͲͲ͹ͳ͵͵ ∙ ቀ ଵହ଴଴଴ + ଴,଴ଵଷ଺଴ + ଵଷସ଼଻,ଵቁ ++ʹ͵͹ = ͳ͵ͶͲ К  ʡ˔˕ = ͵͵ + ʹͲͲ͹ͳ͵͵ ∙ ቀ ଵହ଴଴଴ + ଴,଴ଵଷ଺଴ቁ + ʹ͵͹ =͹͸͵ К  

αˎ = ହ,଺∙଴,଺ଶ∙[ቀభయరబభబబ ቁర−ቀళలయభబబቁర]ଵଷସ଴−଻଺ଷ = ͳ͹͵,ͷͻ В˕ˏమ∙К  δэф = Ͳ,Ͳͻሺ͵Ͷͺ͹,ͳ − ͳ͹͵,ͷͻሻ = ʹ,͹ʹ ∙ ͳͲ−ହ ˏ 

Ɍɚɤ, ɱɢɫɥɟɧɧɨ ɩɨɤɚɡɚɧɨ, ɱɬɨ ɫ ɩɨɦɨɳɶɸ 
ɩɪɟɞɥɨɠɟɧɧɵɯ ɡɚɜɢɫɢɦɨɫɬɟɣ (1-7) ɜ ɪɚɦɤɚɯ 
ɫɢɫɬɟɦɵ Ⱥɋɍ Ɍɉ ɜ ɪɟɠɢɦɟ ɪɟɚɥɶɧɨɝɨ ɜɪɟɦɟɧɢ 
ɦɨɠɧɨ ɨɩɪɟɞɟɥɹɬɶ ɢɡɦɟɧɟɧɢɟ ɡɧɚɱɟɧɢɣ ɜɫɟɯ 
ɡɚɹɜɥɟɧɧɵɯ ɜɟɥɢɱɢɧ (q̅, k̅, α̅, δэф) ɜ ɡɚɜɢɫɢɦɨɫɬɢ 

ɨɬ ɬɚɤɢɯ ɚɪɝɭɦɟɧɬɨɜ ɤɚɤ ɩɟɪɟɩɚɞ ɬɟɦɩɟɪɚɬɭɪɵ 
ɨɯɥɚɠɞɚɸɳɟɣ ɜɨɞɵ ɜ ɤɪɢɫɬɚɥɥɢɡɚɬɨɪɟ, ɪɚɫɯɨɞ 
ɩɟɪɜɢɱɧɨɣ ɜɨɞɵ, ɬɟɩɥɨɮɢɡɢɱɟɫɤɢɟ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɪɚɡɥɢɜɚɟɦɨɣ ɫɬɚɥɢ, 
ɝɟɨɦɟɬɪɢɱɟɫɤɢɟ ɩɚɪɚɦɟɬɪɵ ɝɢɥɶɡɵ 
ɤɪɢɫɬɚɥɥɢɡɚɬɨɪɚ (ɪɢɫ. 3) Д4Ж. 

 

 

 
 

Ɋɢɫɭɧɨɤ 3 – ɋɯɟɦɚ ɩɨɥɭɱɟɧɢɹ ɢɧɮɨɪɦɚɰɢɢ ɨɛ 
ɢɡɦɟɧɟɧɢɢ ɜɟɥɢɱɢɧ, ɞɚɸɳɢɯ ɭɝɥɭɛɥɟɧɧɨɟ 

ɩɪɟɞɫɬɚɜɥɟɧɢɟ ɨ ɬɟɩɥɨɜɵɯ ɩɪɨɰɟɫɫɚɯ, ɤɨɬɨɪɵɟ 
ɩɪɨɬɟɤɚɸɬ ɜ ɤɪɢɫɬɚɥɥɢɡɚɬɨɪɟ, ɜ ɪɟɠɢɦɟ 

ɪɟɚɥɶɧɨɝɨ ɜɪɟɦɟɧɢ 

Ɋɚɡɪɚɛɨɬɤɚ ɩɪɨɝɪɚɦɦɧɨɝɨ ɩɪɨɞɭɤɬɚ 

LabVIEW (ɚɧɝɥ. Laboratory Virtual 

Instrumentation Engineering Workbench) — ɷɬɨ 
ɫɪɟɞɚ ɪɚɡɪɚɛɨɬɤɢ ɢ ɩɥɚɬɮɨɪɦɚ ɞɥɹ ɜɵɩɨɥɧɟɧɢɹ 
ɩɪɨɝɪɚɦɦ, ɫɨɡɞɚɧɧɵɯ ɧɚ ɝɪɚɮɢɱɟɫɤɨɦ ɹɡɵɤɟ 
ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ «G» ɮɢɪɦɵ NКЭТШЧКХ 
IЧЬЭЫЮЦОЧЭЬ (ɋɒȺ) Д5Ж. 

Ȼɥɚɝɨɞɚɪɹ ɦɨɳɧɨɣ ɫɢɫɬɟɦɟ 
ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ LabVIEW ɩɨɹɜɥɹɟɬɫɹ 
ɜɨɡɦɨɠɧɨɫɬɶ ɩɨɫɬɪɨɢɬɶ ɥɸɛɭɸ ɢɡɦɟɪɢɬɟɥɶɧɭɸ 
ɢɥɢ ɭɩɪɚɜɥɹɸɳɭɸ ɫɢɫɬɟɦɭ ɡɚ ɤɪɚɬɱɚɣɲɟɟ ɜɪɟɦɹ. 
ȼ ɨɬɥɢɱɢɟ ɨɬ ɭɧɢɜɟɪɫɚɥɶɧɵɯ ɢɧɫɬɪɭɦɟɧɬɨɜ, 
LabVIEW ɬɟɫɧɨ ɢɧɬɟɝɪɢɪɭɟɬ ɥɸɛɨɟ 
ɨɛɨɪɭɞɨɜɚɧɢɟ ɫ ɨɛɲɢɪɧɵɦ ɚɧɚɥɢɡɨɦ ɢ 
ɛɢɛɥɢɨɬɟɤɚɦɢ ɨɛɪɚɛɨɬɤɢ ɫɢɝɧɚɥɨɜ, ɩɪɟɞɥɚɝɚɟɬ 
ɩɨɥɶɡɨɜɚɬɟɥɶɫɤɢɟ ɝɪɚɮɢɱɟɫɤɢɟ ɩɨɥɶɡɨɜɚɬɟɥɶɫɤɢɟ 
ɢɧɬɟɪɮɟɣɫɵ ɢ ɩɨɡɜɨɥɹɟɬ ɪɚɡɜɟɪɬɵɜɚɬɶ ɷɬɢ 
ɫɢɫɬɟɦɵ ɧɚ ɩɥɚɬɮɨɪɦɟ, ɤɨɬɨɪɚɹ ɢɫɩɨɥɶɡɭɟɬ 
ɧɨɜɟɣɲɢɟ ɢ ɫɚɦɵɟ ɩɟɪɟɞɨɜɵɟ ɬɟɯɧɨɥɨɝɢɢ Д6Ж. 

ɉɪɨɝɪɚɦɦɧɨɟ ɨɛɟɫɩɟɱɟɧɢɟ ɞɥɹ 
ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɫɢɫɬɟɦ LКЛVIEА ɢɧɬɟɝɪɢɪɭɟɬɫɹ 
ɩɪɚɤɬɢɱɟɫɤɢ ɫ ɥɸɛɵɦ ɨɛɨɪɭɞɨɜɚɧɢɟɦ ɥɸɛɨɝɨ 
ɩɨɫɬɚɜɳɢɤɚ ɜ ɨɞɧɨɣ ɫɪɟɞɟ ɢ ɩɨɦɨɝɚɟɬ ɷɤɨɧɨɦɢɬɶ 
ɜɪɟɦɹ ɪɚɡɪɚɛɨɬɤɢ ɛɥɚɝɨɞɚɪɹ ɭɞɨɛɫɬɜɭ ɮɭɧɤɰɢɣ ɢ 
ɫɨɝɥɚɫɨɜɚɧɧɨɣ ɫɬɪɭɤɬɭɪɟ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ ɧɚ 
ɜɫɟɯ ɚɩɩɚɪɚɬɧɵɯ ɫɪɟɞɫɬɜɚɯ Д7Ж. 

ȼ LКЛVIEА ɜɨɡɦɨɠɧɨ ɢɫɩɨɥɶɡɨɜɚɧɢɟ 
ɜɫɟɯ ɢɡɦɟɪɢɬɟɥɶɧɵɯ ɢ ɭɩɪɚɜɥɹɸɳɢɯ ɚɩɩɚɪɚɬɧɵɯ 
ɫɪɟɞɫɬɜ ɜ ɨɞɧɨɣ ɫɪɟɞɟ ɪɚɡɪɚɛɨɬɤɢ. LКЛVIEА 
ɩɨɡɜɨɥɹɟɬ ɢɧɬɟɝɪɢɪɨɜɚɧɢɟ ɫ ɪɚɡɥɢɱɧɵɦɢ ɬɢɩɚɦɢ 
ɩɪɢɛɨɪɨɜ, ɲɢɧ ɢ ɞɚɬɱɢɤɨɜ. ɇɚɩɪɢɦɟɪ, LКЛVIEА 
ɢɧɬɟɝɪɢɪɭɟɬɫɹ ɫ ɪɚɡɥɢɱɧɵɦɢ ɭɫɬɪɨɣɫɬɜɚɦɢ ɫɛɨɪɚ 
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ɞɚɧɧɵɯ, ɧɚɫɬɨɥɶɧɵɦɢ ɩɪɢɛɨɪɚɦɢ, ɦɨɞɭɥɶɧɵɦɢ 
ɩɪɢɛɨɪɚɦɢ ɢ FPGA Д8Ж. 

ɋ ɩɨɦɨɳɶɸ ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ 
ɞɥɹ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɫɢɫɬɟɦ LКЛVIEА ɢɦɟɟɬɫɹ 
ɜɨɡɦɨɠɧɨɫɬɶ ɛɵɫɬɪɨ ɪɚɡɪɚɛɨɬɚɬɶ 
ɩɨɥɶɡɨɜɚɬɟɥɶɫɤɢɟ ɢɧɬɟɪɮɟɣɫɵ ɞɥɹ ɜɢɡɭɚɥɢɡɚɰɢɢ 
ɞɚɧɧɵɯ ɢ ɜɜɨɞɚ ɨɩɟɪɚɬɨɪɚ. 

Ɇɨɠɧɨ ɢɧɬɟɝɪɢɪɨɜɚɬɶ ɝɪɚɮɢɱɟɫɤɢɟ, 
ɬɟɤɫɬɨɜɵɟ ɢ ɞɪɭɝɢɟ ɩɨɞɯɨɞɵ ɤ 
ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɸ ɜ ɟɞɢɧɨɣ ɫɪɟɞɟ, ɱɬɨɛɵ 
ɷɮɮɟɤɬɢɜɧɨ ɫɨɡɞɚɜɚɬɶ ɫɨɛɫɬɜɟɧɧɵɟ ɩɪɨɝɪɚɦɦɧɵɟ 
ɪɟɲɟɧɢɹ. LabVIEW ɜɡɚɢɦɨɞɟɣɫɬɜɭɟɬ ɫ Python, 

ANSI C, .NET ɢ ɞɪ. 
ɉɪɨɝɪɚɦɦɚ LabVIEW ɧɚɡɵɜɚɟɬɫɹ 

ɜɢɪɬɭɚɥɶɧɵɦ ɩɪɢɛɨɪɨɦ ɢ ɫɨɫɬɨɢɬ ɢɡ ɞɜɭɯ ɱɚɫɬɟɣ: 
ɛɥɨɤ-ɞɢɚɝɪɚɦɦɵ, ɨɩɢɫɵɜɚɸɳɟɣ ɥɨɝɢɤɭ ɪɚɛɨɬɵ 
ɜɢɪɬɭɚɥɶɧɨɝɨ ɩɪɢɛɨɪɚ ɢ ɥɢɰɟɜɨɣ ɩɚɧɟɥɢ, 
ɨɩɢɫɵɜɚɸɳɟɣ ɜɧɟɲɧɢɣ ɢɧɬɟɪɮɟɣɫ ɜɢɪɬɭɚɥɶɧɨɝɨ 
ɩɪɢɛɨɪɚ. ȼɢɪɬɭɚɥɶɧɵɟ ɩɪɢɛɨɪɵ ɦɨɝɭɬ 
ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ ɜ ɤɚɱɟɫɬɜɟ ɫɨɫɬɚɜɧɵɯ ɱɚɫɬɟɣ ɞɥɹ 
ɩɨɫɬɪɨɟɧɢɹ ɞɪɭɝɢɯ ɜɢɪɬɭɚɥɶɧɵɯ ɩɪɢɛɨɪɨɜ Д9Ж. 

Ʌɢɰɟɜɚɹ ɩɚɧɟɥɶ ɜɢɪɬɭɚɥɶɧɨɝɨ ɩɪɢɛɨɪɚ 
ɫɨɞɟɪɠɢɬ ɫɪɟɞɫɬɜɚ ɜɜɨɞɚ-ɜɵɜɨɞɚ, ɤɧɨɩɤɢ, 
ɩɟɪɟɤɥɸɱɚɬɟɥɢ, ɫɜɟɬɨɞɢɨɞɵ, ɲɤɚɥɵ ɢ ɬ.ɩ. Ɉɧɢ 
ɫɥɭɠɚɬ ɞɥɹ ɭɩɪɚɜɥɟɧɢɹ ɜɢɪɬɭɚɥɶɧɵɦ ɩɪɢɛɨɪɨɦ. 

Ȼɥɨɤ-ɞɢɚɝɪɚɦɦɚ ɫɨɞɟɪɠɢɬ 
ɮɭɧɤɰɢɨɧɚɥɶɧɵɟ ɭɡɥɵ, ɹɜɥɹɸɳɢɟɫɹ 
ɢɫɬɨɱɧɢɤɚɦɢ ɢ ɫɪɟɞɫɬɜɚɦɢ ɨɛɪɚɛɨɬɤɢ ɞɚɧɧɵɯ. 
Ɍɚɤɠɟ ɤɨɦɩɨɧɟɧɬɚɦɢ ɛɥɨɤ-ɞɢɚɝɪɚɦɦɵ ɹɜɥɹɸɬɫɹ 
ɬɟɪɦɢɧɚɥɵ ɢ ɭɩɪɚɜɥɹɸɳɢɟ ɫɬɪɭɤɬɭɪɵ. 
Ɏɭɧɤɰɢɨɧɚɥɶɧɵɟ ɭɡɥɵ ɢ ɬɟɪɦɢɧɚɥɵ ɨɛɴɟɞɢɧɟɧɵ 
ɜ ɟɞɢɧɭɸ ɫɯɟɦɭ ɥɢɧɢɹɦɢ ɫɜɹɡɟɣ. 

Ʉɨɞ, ɧɚɩɢɫɚɧɧɵɣ ɧɚ LКЛVIEА, 
ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɦɚɫɲɬɚɛɢɪɭɟɬɫɹ ɞɥɹ ɪɚɛɨɬɵ ɫ 
ɧɟɫɤɨɥɶɤɢɦɢ ɹɞɪɚɦɢ ɩɪɢ ɩɟɪɟɦɟɳɟɧɢɢ ɜ 
ɦɧɨɝɨɹɞɟɪɧɵɣ CPU ɛɟɡ ɜɧɟɫɟɧɢɹ ɤɚɤɢɯ-ɥɢɛɨ 
ɢɡɦɟɧɟɧɢɣ ɜ ɤɨɞ ɢ ɛɟɡ ɪɭɱɧɨɝɨ ɪɚɫɩɪɟɞɟɥɟɧɢɹ 
ɩɨɬɨɤɨɜ Д10Ж. 

Ɉɫɨɛɟɧɧɨɫɬɶɸ LabVIEW ɹɜɥɹɟɬɫɹ 
ɫɨɡɞɚɧɢɟ ɞɢɫɬɪɢɛɭɬɢɜɚ, ɜ ɤɨɬɨɪɵɣ ɜɤɥɸɱɟɧɨ 
ɩɪɨɝɪɚɦɦɧɨɟ ɨɛɟɫɩɟɱɟɧɢɟ ɞɥɹ ɤɨɪɪɟɤɬɧɨɣ 
ɪɚɛɨɬɵ ɩɪɨɝɪɚɦɦɵ. 

ȼ ɞɚɧɧɨɣ ɫɪɟɞɟ ɛɵɥɚ ɪɚɡɪɚɛɨɬɚɧɚ 
ɩɪɨɝɪɚɦɦɚ «Krystallizator», ɜ ɤɨɬɨɪɨɣ 
ɷɦɭɥɢɪɭɸɬɫɹ ɫɢɝɧɚɥɵ ɪɚɫɯɨɞɚ ɨɯɥɚɠɞɚɸɳɟɣ 
ɜɨɞɵ ɜ ɤɪɢɫɬɚɥɥɢɡɚɬɨɪɟ (G) ɢ ɩɟɪɟɩɚɞɚ 
ɬɟɦɩɟɪɚɬɭɪ ɧɚ ɜɯɨɞɟ ɢ ɧɚ ɜɵɯɨɞɟ ɢɡ 
ɤɪɢɫɬɚɥɥɢɡɚɬɨɪɚ (ΔЭ), ɚ ɬɚɤɠɟ ɧɚ ɨɫɧɨɜɚɧɢɢ 
ɡɚɞɚɧɧɵɯ ɩɚɪɚɦɟɬɪɨɜ ɨɛɴɟɤɬɚ (ɪɢɫ. 4) 
ɪɚɫɫɱɢɬɵɜɚɸɬɫɹ ɫɪɟɞɧɹɹ ɩɥɨɬɧɨɫɬɶ ɬɟɩɥɨɜɨɝɨ 
ɩɨɬɨɤɚ ɫ ɩɨɜɟɪɯɧɨɫɬɢ ɡɚɝɨɬɨɜɤɢ ɜ 
ɤɪɢɫɬɚɥɥɢɡɚɬɨɪɟ (q̅), ɫɪɟɞɧɟɟ ɡɧɚɱɟɧɢɟ 
ɤɨɷɮɮɢɰɢɟɧɬɚ ɬɟɩɥɨɩɟɪɟɞɚɱɢ ɜ ɤɪɢɫɬɚɥɥɢɡɚɬɨɪɟ 
(k̅), ɫɪɟɞɧɢɣ ɤɨɷɮɮɢɰɢɟɧɬ ɬɟɩɥɨɨɬɞɚɱɢ ɨɬ ɤɨɪɤɢ 
ɡɚɝɨɬɨɜɤɢ ɤ ɜɧɭɬɪɟɧɧɟɣ ɩɨɜɟɪɯɧɨɫɬɢ ɝɢɥɶɡɵ 
ɤɪɢɫɬɚɥɥɢɡɚɬɨɪɚ (α̅), ɷɮɮɟɤɬɢɜɧɚɹ ɬɨɥɳɢɧɚ 
ɝɚɡɨɜɨɝɨ ɡɚɡɨɪɚ (δ̅эф) (ɪɢɫ. 5).  

 

 

Ɋɢɫɭɧɨɤ 4 – ȼɤɥɚɞɤɚ «ɉɚɪɚɦɟɬɪɵ ɨɛɴɟɤɬɚ» ɧɚ 
ɮɪɨɧɬɚɥɶɧɨɣ ɩɚɧɟɥɢ ɩɪɨɝɪɚɦɦɵ «Krystallizator» 

 

 

Ɋɢɫɭɧɨɤ 5 – ȼɤɥɚɞɤɚ «Ƚɪɚɮɢɱɟɫɤɚɹ ɱɚɫɬɶ» ɧɚ 
ɮɪɨɧɬɚɥɶɧɨɣ ɩɚɧɟɥɢ ɩɪɨɝɪɚɦɦɵ «Krystallizator» 

 

 

Ɋɢɫɭɧɨɤ 6 – ȼɤɥɚɞɤɚ «Ⱥɥɝɨɪɢɬɦɵ ɪɚɫɱɟɬɚ» ɧɚ 
ɮɪɨɧɬɚɥɶɧɨɣ ɩɚɧɟɥɢ ɩɪɨɝɪɚɦɦɵ «Krystallizator» 
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Ɍɚɤɠɟ ɧɚ ɜɤɥɚɞɤɟ «Ⱥɥɝɨɪɢɬɦɵ ɪɚɫɱɟɬɚ» 
ɦɨɠɧɨ ɭɜɢɞɟɬɶ ɪɚɫɱɟɬ ɞɚɧɧɵɯ ɩɚɪɚɦɟɬɪɨɜ, ɚ 
ɬɚɤɠɟ ɪɚɫɱɟɬ ɬɟɦɩɟɪɚɬɭɪɵ ɩɨɜɟɪɯɧɨɫɬɢ 
ɡɚɝɨɬɨɜɤɢ (ʡ˒), ɬɟɦɩɟɪɚɬɭɪɵ ɜɧɭɬɪɟɧɧɟɣ 
ɩɨɜɟɪɯɧɨɫɬɢ ɝɢɥɶɡɵ ɤɪɢɫɬɚɥɥɢɡɚɬɨɪɚ (ʡ˔˕ሻ, 

ɤɨɷɮɮɢɰɢɟɧɬɚ ɥɭɱɢɫɬɨɣ ɬɟɩɥɨɨɬɞɚɱɢ ɨɬ ɤɨɪɤɢ 
ɡɚɝɨɬɨɜɤɢ ɤ ɜɧɭɬɪɟɧɧɟɣ ɩɨɜɟɪɯɧɨɫɬɢ ɝɢɥɶɡɵ 
ɤɪɢɫɬɚɥɥɢɡɚɬɨɪɚ (αˎ) (ɪɢɫ. 6). ɇɚ ɛɥɨɤ-ɞɢɚɝɪɚɦɦɟ 
ɞɚɧɧɨɣ ɩɪɨɝɪɚɦɦɵ ɢɫɩɨɥɶɡɭɸɬɫɹ ɭɩɪɚɜɥɹɸɳɢɟ 
ɫɬɪɭɤɬɭɪɵ ɬɚɤɢɟ, ɤɚɤ ɭɫɥɨɜɧɵɣ ɨɩɟɪɚɬɨɪ «Case 

Structure», ɨɩɟɪɚɬɨɪ ɰɢɤɥɚ «While loop». 

 Ɉɩɟɪɚɬɨɪ ɰɢɤɥɚ «While Loop» 

ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ ɬɨɝɨ, ɱɬɨɛɵ ɩɨɥɭɱɟɧɧɵɣ 
ɩɪɨɝɪɚɦɦɧɵɣ ɩɪɨɞɭɤɬ ɧɟ ɩɟɪɟɫɬɚɜɚɥ 
ɩɪɨɢɡɜɨɞɢɬɶ ɜɵɱɢɫɥɟɧɢɹ ɢ ɪɚɛɨɬɚɥ ɜ ɪɟɠɢɦɟ 
ɪɟɚɥɶɧɨɝɨ ɜɪɟɦɟɧɢ. Ⱦɥɹ ɷɦɭɥɹɰɢɢ ɫɢɝɧɚɥɨɜ 
ɪɚɫɯɨɞɚ ɨɯɥɚɠɞɚɸɳɟɣ ɜɨɞɵ ɜ ɤɪɢɫɬɚɥɥɢɡɚɬɨɪɟ 
(G) ɢ ɩɟɪɟɩɚɞɚ ɬɟɦɩɟɪɚɬɭɪ ɧɚ ɜɯɨɞɟ ɢ ɧɚ ɜɵɯɨɞɟ 
(Δt) ɢɫɩɨɥɶɡɭɟɬɫɹ ɮɭɧɤɰɢɹ «Basic Function 

Generator». Ⱦɥɹ ɨɬɨɛɪɚɠɟɧɢɹ ɧɚ ɮɪɨɧɬɚɥɶɧɨɣ 
ɩɚɧɟɥɢ ɧɟɫɤɨɥɶɤɢɯ ɜɤɥɚɞɨɤ ɢɫɩɨɥɶɡɭɟɬɫɹ «Tab 

Control». ɍɩɪɚɜɥɹɸɳɢɟ ɷɥɟɦɟɧɬɵ, ɜ ɤɨɬɨɪɵɟ 
ɡɚɧɨɫɹɬɫɹ ɢɫɯɨɞɧɵɟ ɞɚɧɧɵɟ, ɧɚɡɵɜɚɸɬɫɹ 
«Numeric Control». ɇɚ ɛɥɨɤ-ɞɢɚɝɪɚɦɦɟ ɨɧɢ 
ɪɚɫɩɨɥɨɠɟɧɵ ɜ ɥɟɜɨɦ ɜɟɪɯɧɟɦ ɭɝɥɭ. ɉɨɥɭɱɚɟɦɵɟ 
ɡɧɚɱɟɧɢɹ, ɤɨɬɨɪɵɟ ɨɬɨɛɪɚɠɚɸɬɫɹ ɧɚ ɜɤɥɚɞɤɟ 
«Ⱥɥɝɨɪɢɬɦɵ ɪɚɫɱɟɬɚ» ɧɚ ɮɪɨɧɬɚɥɶɧɨɣ ɩɚɧɟɥɢ 
ɫɨɯɪɚɧɹɸɬɫɹ ɜ «Numeric Indicator». Ȼɥɨɤ-

ɞɢɚɝɪɚɦɦɚ ɩɪɨɝɪɚɦɦɵ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫ. 7. 
 

 
Ɋɢɫɭɧɨɤ 7 – Ȼɥɨɤ-ɞɢɚɝɪɚɦɦɚ ɩɪɨɝɪɚɦɦɵ 

«Krystallizator» 

ȼɵɜɨɞɵ 

ɉɪɨɚɧɚɥɢɡɢɪɨɜɚɧɵ ɩɨɞɯɨɞɵ ɤ 
ɞɢɚɝɧɨɫɬɢɤɟ ɬɟɩɥɨɜɵɯ ɩɪɨɰɟɫɫɨɜ ɜ 
ɤɪɢɫɬɚɥɥɢɡɚɬɨɪɟ. ȼ ɤɚɱɟɫɬɜɟ ɜɟɥɢɱɢɧ, ɧɚ 
ɨɫɧɨɜɚɧɢɢ ɤɨɬɨɪɵɯ ɜɟɞɟɬɫɹ ɞɢɚɝɧɨɫɬɢɤɚ 
ɩɪɟɞɥɨɠɟɧɨ ɜɵɞɟɥɢɬɶ: ɫɪɟɞɧɸɸ ɩɥɨɬɧɨɫɬɶ 
ɬɟɩɥɨɜɨɝɨ ɩɨɬɨɤɚ ɫ ɩɨɜɟɪɯɧɨɫɬɢ ɡɚɝɨɬɨɜɤɢ ɜ 
ɤɪɢɫɬɚɥɥɢɡɚɬɨɪɟ, ɫɪɟɞɧɟɟ ɡɧɚɱɟɧɢɟ 
ɤɨɷɮɮɢɰɢɟɧɬɚ ɬɟɩɥɨɨɬɞɚɱɢ ɜ ɤɪɢɫɬɚɥɥɢɡɚɬɨɪɟ, 
ɫɪɟɞɧɢɣ ɤɨɷɮɮɢɰɢɟɧɬ ɬɟɩɥɨɨɬɞɚɱɢ ɨɬ ɤɨɪɤɢ 
ɡɚɝɨɬɨɜɤɢ ɤ ɜɧɭɬɪɟɧɧɟɣ ɩɨɜɟɪɯɧɨɫɬɢ ɝɢɥɶɡɵ 

ɤɪɢɫɬɚɥɥɢɡɚɬɨɪɚ ɢ ɷɮɮɟɤɬɢɜɧɭɸ ɬɨɥɳɢɧɭ 
ɝɚɡɨɜɨɝɨ ɡɚɡɨɪɚ. 

ɋɨɡɞɚɧ ɷɦɭɥɹɬɨɪ ɫɢɫɬɟɦɵ ɞɢɚɝɧɨɫɬɢɤɢ 
ɬɟɩɥɨɬɟɯɧɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ ɜ ɤɪɢɫɬɚɥɥɢɡɚɬɨɪɟ 
ɩɪɢ ɩɨɦɨɳɢ ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ 
LabVIEW. 
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A.Y. Kharitonov, A.B. Birukov, A.V. Aliferenko, A.V. Vasileva. Emulator of diagnostical system of thermal 

condition of CCM crystallizer in LabVIEW environment. In this article, the problem of diagnosing and 

monitoring of thermal conditions in the crystallizer of continuous casting machine is investigated. A model of 

diagnostic system of thermal engineering processes in a crystallizer, emulated in LabVIEW environment, is 

created.  
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ɬɟɩɥɨɜɨɝɨ ɫɨɫɬɨɹɧɢɹ ɤɪɢɫɬɚɥɥɢɡɚɬɨɪɚ ɆɇɅɁ ɜ ɫɪɟɞɟ LabVIEW. В ɞаɧɧɨɣ ɫɬаɬɶɟ ɢɫɫɥɟɞɨɜаɧа 
ɩɪɨɛɥɟɦа ɞɢаɝɧɨɫɬɢɤɢ ɢ ɦɨɧɢɬɨɪɢɧɝа ɬɟɩɥɨɜɵɯ ɩɪɨɰɟɫɫɨɜ ɜ ɤɪɢɫɬаɥɥɢɡаɬɨɪɟ ɦаɲɢɧɵ ɧɟɩɪɟɪɵɜɧɨɝɨ 
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ɤɪɢɫɬаɥɥɢɡаɬɨɪɟ ɜ ɫɪɟɞɟ LabVIEW. 
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