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Ɏɟɞɹɟɜ Ɉ.ɂ. ɇɟɣɪɨɫɟɬɟɜɵɟ ɦɨɞɟɥɢ ɦɧɨɝɨɚɝɟɧɬɧɨɣ ɫɢɫɬɟɦɵ ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ ɨɫɬɚɬɨɱɧɵɯ 
ɡɧɚɧɢɣ ɫɬɭɞɟɧɬɨɜ.  ɇɚɭɱɧɚɹ ɪɚɛɨɬɚ ɩɨɫɜɹɳɟɧɚ ɪɚɡɪɚɛɨɬɤɟ ɧɟɣɪɨɫɟɬɟɜɨɣ ɦɨɞɟɥɢ ɩɪɨɰɟɫɫɚ ɨɛɭɱɟɧɢɹ 
ɫɬɭɞɟɧɬɨɜ ɞɥɹ ɚɝɟɧɬɧɨɣ ɫɢɫɬɟɦɵ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɪɵɧɤɚ ɬɪɭɞɚ. Эɬɚ ɦɨɞɟɥɶ ɢɦɢɬɢɪɭɟɬ ɩɪɨɰɟɫɫ 
ɩɟɪɟɞɚɱɢ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɵх ɧɚɜɵɤɨɜ ɢ ɡɧɚɧɢɣ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɥɢɱɧɨɫɬɧɵх хɚɪɚɤɬɟɪɢɫɬɢɤ ɫɬɭɞɟɧɬɨɜ. 
ɋɢɫɬɟɦɚ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɧɚ ɨɫɧɨɜɟ ɢɫɤɭɫɫɬɜɟɧɧɵх ɚɝɟɧɬɨɜ ɩɨɡɜɨɥɢɬ  ɚɧɚɥɢɡɢɪɨɜɚɬɶ ɩɪɨɰɟɫɫ ɩɨɞɝɨɬɨɜɤɢ 
ɦɨɥɨɞɵх ɫɩɟɰɢɚɥɢɫɬɨɜ ɢ ɩɪɨɝɧɨɡɢɪɨɜɚɬɶ ɜɨɡɦɨɠɧɨɫɬɶ ɢх ɞɚɥɶɧɟɣɲɟɝɨ ɬɪɭɞɨɭɫɬɪɨɣɫɬɜɚ. 

 Ʉɥɸɱɟɜɵɟ ɫɥɨɜɚ: ɦɨɞɟɥɶ ɨɛɭɱɟɧɢɹ, ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɵɟ ɡɧɚɧɢɹ, ɦɟɧɬɚɥɶɧɨɫɬɶ, ɫɬɭɞɟɧɬ, 
ɧɟɣɪɨɧɧɚɹ ɫɟɬɶ 

 

Fedyaev O.I. Neural network models of a multi-agent system for forecasting students' residual 

knowledge. The scientific work is devoted to the development of a neural network model of the learning process 

for students agent system modeling of the labor market. This model simulates the transfer of skills and 

knowledge, depending on the personal characteristics of students. The system will allow the simulation to 

analyze the process of training young professionals and to predict their future employment prospects.

Keywords: model of training, professional knowledge, mentality, student, neural network 
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УȾɄ θβ1.γ.0γθ.ηγ 

Ɇɚɬɟɦɚɬɢɱɟɫɤɨɟ ɦɨɞɟɥɢɪɨɜɚɧɢɟ ɬɟɩɥɨɜɨɝɨ ɫɨɫɬɨɹɧɢɹ ɮɭɬɟɪɨɜɤɢ ɩɟɱɢ ɜ 
ɭɫɥɨɜɢɹɯ ɜɵɧɭɠɞɟɧɧɨɝɨ ɩɪɨɫɬɨɹ ɜ ɫɪɟɞɟ LКЛVIEА  

Ⱥ.ɘ. ɏɚɪɢɬɨɧɨɜ, Ⱥ.Ȼ. Ȼɢɪюɤɨɜ, Ⱥ.ȼ. ɉɟɪɟɫɟɤɢɧ, С.ɉ. Ȼɚɪɤɨɜ 

Ⱦɨɧɟɰɤɢɣ ɧɚɰɢɨɧɚɥɶɧɵɣ ɬɟɯɧɢɱɟɫɤɢɣ ɭɧɢɜɟɪɫɢɬɟɬ, ɝ. Ⱦɨɧɟɰɤ 

ɤɚɮɟɞɪɚ ɤɨɦɩɶюɬɟɪɧɨɝɨ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɢ ɞɢɡɚɣɧɚ 

alexperesekin@gmail.com 

  
  

ɏɚɪɢɬɨɧɨɜ Ⱥ.ɘ., Ȼɢɪɸɤɨɜ Ⱥ.Ȼ., ɉɟɪɟɫɟɤɢɧ Ⱥ.ȼ., Ȼɚɪɤɨɜ ɋ.ɉ. Ɇɚɬɟɦɚɬɢɱɟɫɤɨɟ ɦɨɞɟɥɢɪɨɜɚɧɢɟ 
ɩɪɨɰɟɫɫɚ ɮɭɬɟɪɨɜɤɢ ɩɟɱɢ ɜ ɫɪɟɞɟ LКЛVIEА. Рɚɫɫɦɨɬɪɟɧɚ ɚɤɬɭɚɥɶɧɚɹ ɩɪɨɛɥɟɦɚ ɩɨɬɟɪɢ ɬɟɩɥɚ ɜ 
ɩɪɨɰɟɫɫɟ ɮɭɬɟɪɨɜɤɢ ɩɟɱɢ ɢ ɪɚɡɪɚɛɨɬɚɧɚ ɦɟɬɨɞɢɤɚ, ɩɨɡɜɨɥɹɸɳɚɹ ɫ ɞɨɫɬɚɬɨɱɧɨɣ ɬɨɱɧɨɫɬɶɸ 
ɩɪɨɝɧɨɡɢɪɨɜɚɬɶ ɬɟɩɥɨɜɨɟ ɫɨɫɬɨɹɧɢɟ ɮɭɬɟɪɨɜɤɢ ɩɟɱɢ. Ⱦɥɹ ɜɢɡɭɚɥɶɧɨɣ ɢ ɞɢɧɚɦɢɱɟɫɤɨɣ ɞɢɚɝɧɨɫɬɢɤɢ 
ɢɫɩɨɥɶɡɨɜɚɧɨ ɦɚɬɟɦɚɬɢɱɟɫɤɨɟ ɦɨɞɟɥɢɪɨɜɚɧɢɟ ɬɟɩɥɨɜɨɝɨ ɫɨɫɬɨɹɧɢɹ ɮɭɬɟɪɨɜɤɢ ɩɟɱɢ, ɤɨɬɨɪɨɟ ɛɵɥɨ 
ɡɚɩɪɨɝɪɚɦɦɢɪɨɜɚɧɨ ɜ ɫɪɟɞɟ LКЛVIEА. 

Ʉɥɸɱɟɜɵɟ ɫɥɨɜɚ: ɮɭɬɟɪɨɜɤɚ, ɩɟɱɶ, ɬɟɩɥɨɬɚ, ɬɟɩɥɨɫɨɞɟɪɠɚɧɢɟ, ɦɚɬɟɦɚɬɢɱɟɫɤɚɹ ɦɨɞɟɥɶ, ɪɚɛɨɱɚɹ 
ɫɪɟɞɚ, ɛɥɨɤ-ɞɢɚɝɪɚɦɦɚ, ɰɢɤɥ, ɬɟɩɥɨɩɪɨɜɨɞɧɨɫɬɶ, ɮɭɧɤɰɢɹ, ɭɪɚɜɧɟɧɢɟ, ɬɟɦɩɟɪɚɬɭɪɚ.

 

Ⱥɤɬɭɚɥɶɧɨɫɬɶ 

 

ɉɨɬɟɪɢ ɬɟɩɥɨɬɵ ɢɡ ɪɚɛɨɱɟɝɨ ɩɪɨɫɬɪɚɧɫɬɜɚ 
ɢɦɟюɬ ɦɟɫɬɨ ɜ ɥюɛɵɯ ɩɟɱɚɯ, ɧɨ ɧɚɢɛɨɥɟɟ 
ɫɭɳɟɫɬɜɟɧɧɵ ɜ ɬɟɪɦɢɱɟɫɤɢɯ ɩɟɱɚɯ ɢ ɩɟɱɚɯ 
ɰɢɤɥɢɱɟɫɤɨɝɨ ɞɟɣɫɬɜɢɹ, ɤɨɝɞɚ ɜ ɰɢɤɥ 
ɬɟɪɦɨɨɛɪɚɛɨɬɤɢ ɜɯɨɞɢɬ ɨɯɥɚɠɞɟɧɢɟ ɩɟɱɢ ɞɨ ɧɢɡɤɨɣ 
ɬɟɦɩɟɪɚɬɭɪɵ, ɢɥɢ ɤɨɝɞɚ ɬɚɤɨɟ ɨɯɥɚɠɞɟɧɢɟ 
ɨɛɭɫɥɨɜɥɟɧɨ ɞɥɢɬɟɥɶɧɵɦɢ ɩɪɨɦɟɠɭɬɤɚɦɢ ɦɟɠɞɭ 
ɰɢɤɥɚɦɢ ɧɚɝɪɟɜɚ. 

Ⱦɥɹ ɬɚɤɢɯ ɩɟɱɟɣ ɩɨɬɟɪɢ ɬɟɩɥɚ 
ɮɨɪɦɢɪɭюɬɫɹ ɩɨ ɬɪɟɦ ɩɪɢɧɰɢɩɢɚɥɶɧɨ ɪɚɡɥɢɱɧɵɦ 
ɧɚɩɪɚɜɥɟɧɢɹɦμ ɱɟɪɟɡ ɨɝɧɟɭɩɨɪɧɭю ɤɥɚɞɤɭ, ɧɚ 
ɧɚɝɪɟɜ ɚɬɦɨɫɮɟɪɧɨɝɨ ɜɨɡɞɭɯɚ, ɩɨɫɬɭɩɚюɳɟɝɨ ɜ 
ɪɚɛɨɱɟɟ ɩɪɨɫɬɪɚɧɫɬɜɨ ɱɟɪɟɡ ɧɟɩɥɨɬɧɨɫɬɢ 
ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ ɷɥɟɦɟɧɬɨɜ ɢ ɨɝɧɟɭɩɨɪɧɨɣ ɤɥɚɞɤɢ, 
ɨɯɥɚɠɞɟɧɢɟ ɝɥɢɫɫɚɠɧɵɯ ɬɪɭɛ ɜ ɫɜɚɪɨɱɧɨɣ ɢ 
ɦɟɬɨɞɢɱɟɫɤɨɣ ɡɨɧɚɯ ɩɟɱɢ. 

Ⱦɚɧɧɵɟ ɧɚɩɪɚɜɥɟɧɢɹ ɭɞɨɛɧɨ ɚɧɚɥɢɡɢɪɨɜɚɬɶ 
ɫ ɩɨɦɨɳɶю ɦɚɬɟɦɚɬɢɱɟɫɤɨɝɨ ɦɨɞɟɥɢɪɨɜɚɧɢɹ. 

ɉɨɫɬɚɧɨɜɤɚ ɡɚɞɚɱɢ 
ȼɚɠɧɨɣ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɣ ɡɚɞɚɱɟɣ 

ɹɜɥɹɟɬɫɹ ɫɨɡɞɚɧɢɟ ɦɟɬɨɞɢɤɢ ɩɨ ɨɩɪɟɞɟɥɟɧɢю 
ɨɫɬɚɬɨɱɧɨɝɨ ɬɟɩɥɨɫɨɞɟɪɠɚɧɢɹ ɮɭɬɟɪɨɜɤɢ ɩɟɱɢ, 
ɩɨɡɜɨɥɹюɳɟɣ ɩɪɨɝɧɨɡɢɪɨɜɚɬɶ ɬɟɩɥɨɜɨɟ ɫɨɫɬɨɹɧɢɟ 
ɮɭɬɟɪɨɜɤɢ ɩɟɱɢ ɩɨɫɥɟ ɩɪɨɫɬɨɟɜ ɩɪɨɢɡɜɨɥɶɧɨɣ 
ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɢ. Эɬɚ ɢɧɮɨɪɦɚɰɢɹ ɧɟɨɛɯɨɞɢɦɚ 
ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɪɚɰɢɨɧɚɥɶɧɵɯ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ 
ɩɚɪɚɦɟɬɪɨɜ ɩɨ ɜɵɜɨɞɭ ɩɟɱɢ ɜ ɪɚɛɨɱɟɟ ɬɟɩɥɨɜɨɟ 
ɫɨɫɬɨɹɧɢɟ. 

Ɂɚɞɚɱɚ ɨɩɪɟɞɟɥɟɧɢɹ ɬɟɩɥɨɫɨɞɟɪɠɚɧɢɹ 
ɮɭɬɟɪɨɜɤɢ ɦɨɠɟɬ ɛɵɬɶ ɪɟɲɟɧɚ ɤɚɤ ɫ 

ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɦɟɬɨɞɚ  
 

 

 

ɦɚɬɟɦɚɬɢɱɟɫɤɨɝɨ ɦɨɞɟɥɢɪɨɜɚɧɢɹ, ɬɚɤ ɢ ɫ 
ɩɨɦɨɳɶю ɨɩɟɪɚɬɢɜɧɨɣ ɞɢɚɝɧɨɫɬɢɤɢ ɧɚ ɨɫɧɨɜɟ 
ɚɧɚɥɢɡɚ ɦɨɦɟɧɬɚɥɶɧɵɯ ɬɟɩɥɨɜɵɯ ɛɚɥɚɧɫɨɜ Д1–3].  

ȼ ɷɬɢɯ ɪɚɛɨɬɚɯ ɩɨɤɚɡɚɧ ɪɹɞ ɩɨɞɯɨɞɨɜ, 
ɪɚɫɲɢɪɹюɳɢɯ ɢɧɮɨɪɦɚɬɢɜɧɨɫɬɶ ɦɚɬɟɦɚɬɢɱɟɫɤɢɯ 
ɦɨɞɟɥɟɣ ɢ ɜɨɡɦɨɠɧɨɫɬɢ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɞɚɧɧɵɯ, 
ɩɪɟɞɨɫɬɚɜɥɟɧɧɵɯ ɫ ɢɯ ɩɨɦɨɳɶю, ɞɥɹ ɭɝɥɭɛɥɟɧɧɨɝɨ 
ɚɧɚɥɢɡɚ ɬɟɩɥɨɜɨɝɨ ɫɨɫɬɨɹɧɢɹ. Ɉɞɧɚɤɨ ɜ ɪɹɞɟ 
ɫɥɭɱɚɟɜ ɬɪɟɛɭɟɬɫɹ ɫɨɡɞɚɧɢɟ ɛɵɫɬɪɨɞɟɣɫɬɜɭюɳɢɯ, 
ɛɟɡɭɫɥɨɜɧɨ ɭɫɬɨɣɱɢɜɵɯ ɢ ɡɧɚɱɢɬɟɥɶɧɨ ɛɨɥɟɟ 
ɩɪɨɫɬɵɯ ɜɵɱɢɫɥɢɬɟɥɶɧɵɯ ɚɥɝɨɪɢɬɦɨɜ. Ⱦɥɹ ɷɬɢɯ 
ɰɟɥɟɣ ɛɨɥɟɟ ɩɨɞɯɨɞɹɬ ɢɧɠɟɧɟɪɧɵɟ ɦɟɬɨɞɢɤɢ. 

Ɋɚɡɪɚɛɨɬɚɧɧɚɹ ɦɟɬɨɞɢɤɚ Д4Ж ɩɨɡɜɨɥɹɟɬ ɫ 
ɞɨɫɬɚɬɨɱɧɨɣ ɬɨɱɧɨɫɬɶю ɩɪɨɝɧɨɡɢɪɨɜɚɬɶ ɬɟɩɥɨɜɨɟ 
ɫɨɫɬɨɹɧɢɟ ɮɭɬɟɪɨɜɤɢ ɩɟɱɢ ɩɨɫɥɟ ɩɪɨɫɬɨɟɜ 
ɩɪɨɢɡɜɨɥɶɧɨɣ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɢ. Эɬɚ 
ɢɧɮɨɪɦɚɰɢɹ ɧɟɨɛɯɨɞɢɦɚ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ 
ɪɚɰɢɨɧɚɥɶɧɵɯ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɚɪɚɦɟɬɪɨɜ ɩɨ 
ɜɵɜɨɞɭ ɩɟɱɢ ɜ ɪɚɛɨɱɟɟ ɬɟɩɥɨɜɨɟ ɫɨɫɬɨɹɧɢɟ. 

Ⱦɥɹ ɜɢɡɭɚɥɢɡɚɰɢɢ ɦɟɬɨɞɢɤɢ ɢɫɩɨɥɶɡɨɜɚɧɚ 
ɪɚɛɨɱɚɹ ɫɪɟɞɚ LabVIEW, ɤɨɬɨɪɚɹ ɫɩɨɫɨɛɧɚ 
ɪɚɫɫɱɢɬɵɜɚɬɶ ɦɚɬɟɦɚɬɢɱɟɫɤɭю ɦɨɞɟɥɶ, ɟё ɰɢɤɥ ɜ 
ɪɟɚɥɶɧɨɦ ɜɪɟɦɟɧɢ. Сɪɟɞɚ ɩɨɡɜɨɥɹɟɬ ɜɵɱɢɫɥɹɬɶ 
ɡɧɚɱɟɧɢɹ, ɡɚɩɨɦɢɧɚɬɶ, ɢ ɜɵɜɨɞɢɬɶ ɧɚ ɢɧɬɟɪɮɟɣɫ 
ɰɢɮɪɨɜɵɟ ɡɧɚɱɟɧɢɹ ɢ ɝɪɚɮɢɤɢ. 

ɂɫɩɨɥɶɡɨɜɚɧɚ ɪɚɛɨɱɚɹ ɫɪɟɞɚ LabVIEW ɞɥɹ 
ɜɢɡɭɚɥɢɡɚɰɢɢ ɞɢɧɚɦɢɱɧɨɝɨ ɩɪɨɰɟɫɫɚ ɮɭɬɟɪɨɜɤɢ 
ɩɟɱɢ. Ɉɧɚ ɩɨɡɜɨɥɹɟɬ ɜ ɪɟɚɥɶɧɨɦ ɜɪɟɦɟɧɢ 
ɚɧɚɥɢɡɢɪɨɜɚɬɶ ɩɨɫɬɨɹɧɧɵɟ ɢɡɦɟɧɟɧɢɹ ɩɚɪɚɦɟɬɪɨɜ 
ɬɟɩɥɨɬɵ, ɟɝɨ ɩɨɬɟɪɢ, ɪɚɡɥɢɱɧɵɯ ɬɟɦɩɟɪɚɬɭɪ. 

LabVIEW – ɷɬɨ ɫɪɟɞɚ ɝɪɚɮɢɱɟɫɤɨɝɨ 
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ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ, ɤɨɬɨɪɭю ɢɫɩɨɥɶɡɭюɬ 
ɬɟɯɧɢɱɟɫɤɢɟ ɫɩɟɰɢɚɥɢɫɬɵ, ɢɧɠɟɧɟɪɵ, 
ɩɪɟɩɨɞɚɜɚɬɟɥɢ ɢ ɭɱɟɧɵɟ ɩɨ ɜɫɟɦɭ ɦɢɪɭ ɞɥɹ 
ɛɵɫɬɪɨɝɨ ɫɨɡɞɚɧɢɹ ɤɨɦɩɥɟɤɫɧɵɯ ɩɪɢɥɨɠɟɧɢɣ ɜ 
ɡɚɞɚɱɚɯ ɢɡɦɟɪɟɧɢɹ, ɬɟɫɬɢɪɨɜɚɧɢɹ, ɭɩɪɚɜɥɟɧɢɹ, 
ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɧɚɭɱɧɨɝɨ ɷɤɫɩɟɪɢɦɟɧɬɚ ɢ 
ɨɛɪɚɡɨɜɚɧɢɹ. ȼ ɨɫɧɨɜɟ LКЛVIEА ɥɟɠɢɬ ɤɨɧɰɟɩɰɢɹ 
ɝɪɚɮɢɱɟɫɤɨɝɨ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ – 

ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɟ ɫɨɟɞɢɧɟɧɢɟ ɮɭɧɤɰɢɨɧɚɥɶɧɵɯ 
ɛɥɨɤɨɜ ɧɚ ɛɥɨɤ-ɞɢɚɝɪɚɦɦɟ. 

ȼɦɟɫɬɨ ɬɨɝɨ, ɱɬɨɛɵ ɩɢɫɚɬɶ ɩɪɨɝɪɚɦɦɧɵɣ 
ɤɨɞ, ɞɨɫɬɚɬɨɱɧɨ ɫɨɟɞɢɧɢɬɶ ɦɟɠɞɭ ɫɨɛɨɣ ɪɚɛɨɱɢɟ 
ɛɥɨɤɢ. LabVIEW ɢɫɩɨɥɶɡɭɟɬ ɤɨɧɰɟɩɰɢю 
ɝɪɚɮɢɱɟɫɤɨɝɨ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ G, ɩɨɷɬɨɦɭ ɤɨɞ 
ɢɦɟɟɬ ɜɢɞ ɛɥɨɤɚ-ɞɢɚɝɪɚɦɦɵ, ɤɨɬɨɪɚɹ ɩɨɬɨɦ 
ɤɨɦɩɢɥɢɪɭɟɬɫɹ ɜ ɦɚɲɢɧɧɵɣ ɤɨɞ. Ʉɨɞ ɩɪɨɝɪɚɦɦɵ ɜ 
ɜɢɞɟ ɛɥɨɤ-ɞɢɚɝɪɚɦɦɵ ɝɨɪɚɡɞɨ ɭɞɨɛɧɟɟ ɞɥɹ 
ɩɨɧɢɦɚɧɢɹ ɢ ɪɚɡɪɚɛɨɬɤɢ. 

ȼɬɨɪɚɹ ɨɫɨɛɟɧɧɨɫɬɶ LКЛVIEА – ɷɬɨ 
ɩɨɞɞɟɪɠɤɚ ɜɵɩɨɥɧɟɧɢɹ ɤɨɞɚ, ɧɚɩɢɫɚɧɧɨɝɨ ɧɚ ɹɡɵɤɟ 
G, ɜ ɪɟɠɢɦɟ ɩɨɬɨɤɚ ɞɚɧɧɵɯ (ɩɨɬɨɤɨɜɨɟ 
ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɟ), ɜ ɬɨ ɜɪɟɦɹ ɤɚɤ ɬɪɚɞɢɰɢɨɧɧɵɟ 
ɬɟɤɫɬɨɜɵɟ ɹɡɵɤɢ (ɧɚɩɪɢɦɟɪ, C ɢ C++) 
ɨɛɟɫɩɟɱɢɜɚюɬ ɜɵɩɨɥɧɟɧɢɟ ɤɨɞɚ ɜ ɜɢɞɟ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɤɨɦɚɧɞ. ȼ ɨɫɧɨɜɟ ɹɡɵɤɨɜ 
ɩɨɬɨɤɨɜɨɝɨ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ (ɬɚɤɢɯ ɤɚɤ G, 
Agilent VEE, Microsoft Visual Programming 

LКЧРЮКРО ɢ AЩЩХО QЮКrЭг CШЦЩШЬОr) ɥɟɠɢɬ 
ɤɨɧɰɟɩɰɢɹ ɩɨɬɨɤɚ ɞɚɧɧɵɯ, ɤɨɬɨɪɵɣ ɢ ɨɩɪɟɞɟɥɹɟɬ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ ɜɵɩɨɥɧɟɧɢɹ ɮɭɧɤɰɢɨɧɚɥɶɧɵɯ 
ɭɡɥɨɜ ɩɪɨɝɪɚɦɦɵ. 

ɉɨɬɨɤɨɜɨɟ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɟ ɜ ɫɪɟɞɟ 
LКЛVIEА ɩɨɡɜɨɥɹɟɬ ɪɚɡɪɚɛɨɬɱɢɤɭ ɩɨɥɧɨɫɬɶю 
ɫɮɨɤɭɫɢɪɨɜɚɬɶɫɹ ɧɚ ɞɚɧɧɵɯ ɢ ɩɭɬɹɯ ɢɯ ɨɛɪɚɛɨɬɤɢ. 
Уɡɥɵ ɩɪɨɝɪɚɦɦɵ - ɮɭɧɤɰɢɢ, ɰɢɤɥɵ ɢ ɩɪɨɱɢɟ 
ɤɨɧɫɬɪɭɤɰɢɢ ɹɡɵɤɚ - ɩɨɥɭɱɚюɬ ɞɚɧɧɵɟ ɱɟɪɟɡ ɜɯɨɞɵ, 
ɩɪɨɢɡɜɨɞɹɬ ɢɯ ɨɛɪɚɛɨɬɤɭ ɢ ɜɵɜɨɞɹɬ ɞɚɧɧɵɟ ɫ 
ɩɨɦɨɳɶю ɜɵɯɨɞɨɜ. Ʉɚɤ ɬɨɥɶɤɨ ɡɧɚɱɟɧɢɹ 
ɩɚɪɚɦɟɬɪɨɜ ɩɨɫɬɭɩɚюɬ ɧɚ ɤɚɠɞɵɣ ɢɡ ɜɯɨɞɧɵɯ 
ɬɟɪɦɢɧɚɥɨɜ ɭɡɥɚ, ɩɪɨɢɫɯɨɞɢɬ ɜɵɩɨɥɧɟɧɢɟ ɤɨɞɚ ɭɡɥɚ 
(ɨɛɪɚɛɨɬɤɚ ɩɨɫɬɭɩɢɜɲɢɯ ɞɚɧɧɵɯ), ɩɨɫɥɟ ɱɟɝɨ 
ɡɧɚɱɟɧɢɹ ɜɵɯɨɞɧɵɯ ɩɚɪɚɦɟɬɪɨɜ ɨɤɚɡɵɜɚюɬɫɹ 
ɞɨɫɬɭɩɧɵɦɢ ɧɚ ɜɵɯɨɞɧɵɯ ɬɟɪɦɢɧɚɥɚɯ ɭɡɥɚ ɞɥɹ 
ɞɚɥɶɧɟɣɲɟɣ ɢɯ ɩɟɪɟɞɚɱɢ ɧɚ ɞɪɭɝɢɟ ɭɡɥɵ ɫɨɝɥɚɫɧɨ 
ɥɨɝɢɤɟ ɩɨɬɨɤɚ ɞɚɧɧɵɯ. ДηЖ 

LabVIEА ɩɨɡɜɨɥɹɟɬ ɪɚɛɨɬɚɬɶ ɫɨ ɜɫɟɦ 
ɨɛɨɪɭɞɨɜɚɧɢɟɦ ɜ ɟɞɢɧɨɣ ɫɪɟɞɟ. ɉɨɞɤɥюɱɟɧɢɟ 
ɭɫɬɪɨɣɫɬɜ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɫ ɩɨɦɨɳɶю ɞɪɚɣɜɟɪɨɜ 
LКЛVIEА, ɤɨɬɨɪɵɟ ɨɛɪɚɡɭюɬ ɩɪɨɦɟɠɭɬɨɱɧɵɣ ɫɥɨɣ 
ɦɟɠɞɭ ɨɛɨɪɭɞɨɜɚɧɢɟɦ ɢ ɫɪɟɞɨɣ ɪɚɡɪɚɛɨɬɤɢ. Ɍɚɤɢɦ 
ɨɛɪɚɡɨɦ, ɜ ɟɞɢɧɨɣ ɫɪɟɞɟ ɦɨɠɧɨ ɪɚɛɨɬɚɬɶ ɫ 
ɪɚɡɥɢɱɧɵɦɢ ɬɢɩɚɦɢ ɢɧɬɟɪɮɟɣɫɨɜ, ɞɚɬɱɢɤɨɜ ɢ 
ɩɪɢɛɨɪɨɜμ ɭɫɬɪɨɣɫɬɜɚɦɢ ɫɛɨɪɚ ɞɚɧɧɵɯ, 
ɦɨɞɭɥɶɧɵɦɢ ɩɪɢɛɨɪɚɦɢ, ɤɨɧɬɪɨɥɥɟɪɚɦɢ 
ɭɩɪɚɜɥɟɧɢɹ ɞɜɢɠɟɧɢɹ ɢ ɩɪɢɜɨɞɚɦɢ, ɫɢɫɬɟɦɚɦɢ 
ɦɚɲɢɧɧɨɝɨ ɡɪɟɧɢɹ, ɛɟɫɩɪɨɜɨɞɧɵɦɢ ɞɚɬɱɢɤɚɦɢ ɢ 
ɉɅɂС. ȼ ɪɟɞɤɨɦ ɫɥɭɱɚɟ, ɤɨɝɞɚ ɞɪɚɣɜɟɪɚ ɭɫɬɪɨɣɫɬɜɚ 

ɧɟɬ, ɜɵ ɦɨɠɟɬ ɢɦɩɨɪɬɢɪɨɜɚɬɶ ɞɪɚɣɜɟɪ ɢɡ ɞɪɭɝɢɯ 
ɫɪɟɞ ɪɚɡɪɚɛɨɬɤɢ ɢɥɢ ɢɫɩɨɥɶɡɨɜɚɬɶ ɧɢɡɤɨɭɪɨɜɧɟɜɵɟ 
ɮɭɧɤɰɢɢ, ɱɬɨɛɵ ɪɚɡɪɚɛɨɬɚɬɶ ɫɨɛɫɬɜɟɧɧɵɣ. ДθЖ 

ɉɨɫɬɪɨɟɧɢɟ ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ ɦɨɞɟɥɢ 

Ȼɵɥɚ ɪɚɡɪɚɛɨɬɚɧɚ ɦɚɬɟɦɚɬɢɱɟɫɤɚɹ ɦɨɞɟɥɶ, 
ɨɩɢɫɵɜɚюɳɚɹ ɩɪɨɰɟɫɫ ɮɭɬɟɪɨɜɤɢ ɩɟɱɢ. ȼ ɧɟɣ 
ɫɨɞɟɪɠɢɬɫɹ ɪɹɞ ɭɪɚɜɧɟɧɢɣ. 
Сɧɚɱɚɥɚ ɧɚɯɨɞɢɬɫɹ ɧɚɱɚɥɶɧɵɣ ɬɟɩɥɨɜɨɣ ɩɨɬɨɤ (1.1, 
1.2, 1.3): 

 ∝௞= ͳ,͸ͷ√�݇ଵ − �௢௦ర = ͵,͸ͻ В˕мଶܭ          ሺͳ.ͳሻ 

 

∝௜�ଵ= ͷ × [[ʹ͹͵ + �݇ଵͳͲͲ ]ସ − [ʹ͹͵ + �௢௦ͳͲͲ ]ସ]�݇ଵ − �௢௦ =       = ͷ,Ͷ͵͸ В˕мଶܭ                               ሺͳ.ʹሻ 

 �ଵ = �ଵ − �௢௦�ଵ�ଵ + �ଶ�ଶ + �ଷ�ଷ + ͳ∝௞+∝௜�ଵ = ͷ͸ͳ,͹ͷͷ В˕мଶܭ ሺͳ.͵ሻ 

 

ɝɞɟμ �݇ଵ – ɬɟɦɩɟɪɚɬɭɪɚ ɧɚ ɜɧɟɲɧɟɣ ɝɪɚɧɢɰɟ 
ɢɡɨɥɹɰɢɨɧɧɨɣ ɩɟɱɢ, �; �௢௦ – ɬɟɦɩɟɪɚɬɭɪɚ ɨɤɪɭɠɚюɳɟɣ ɫɪɟɞɵ, �; �ଵ – ɬɨɥɳɢɧɚ ɜɵɫɨɤɨɬɟɦɩɟɪɚɬɭɪɧɨɝɨ ɫɥɨɹ 
ɮɭɬɟɪɨɜɤɢ ɩɟɱɢ, м; �ଶ – ɬɨɥɳɢɧɚ ɨɫɧɨɜɧɨɝɨ ɫɥɨɹ ɮɭɬɟɪɨɜɤɢ ɩɟɱɢ, м; �ଷ – ɬɨɥɳɢɧɚ ɢɡɨɥɹɰɢɨɧɧɨɝɨ ɫɥɨɹ ɮɭɬɟɪɨɜɤɢ ɩɟɱɢ, м; �ଵ – ɬɟɩɥɨɩɪɨɜɨɞɧɨɫɬɶ ɜɵɫɨɤɨɬɟɦɩɟɪɚɬɭɪɧɨɝɨ ɫɥɨɹ 
ɮɭɬɟɪɨɜɤɢ ɜ ɩɟɱɢ,  В˕ሺмСሻ; �ଶ – ɬɟɩɥɨɩɪɨɜɨɞɧɨɫɬɶ ɨɫɧɨɜɧɨɝɨ ɫɥɨɹ ɮɭɬɟɪɨɜɤɢ ɜ 
ɩɟɱɢ,  В˕ሺмСሻ; �ଷ – ɬɟɩɥɨɩɪɨɜɨɞɧɨɫɬɶ ɢɡɨɥɹɰɢɨɧɧɨɝɨ ɫɥɨɹ 
ɮɭɬɟɪɨɜɤɢ ɜ ɩɟɱɢ,  В˕ሺмСሻ; 
Ɋɚɫɫɱɢɬɵɜɚюɬɫɹ ɬɟɦɩɟɪɚɬɭɪɵ ɧɚ ɝɪɚɧɢɰɟ ɫɥɨɟɜ 
(1.4, 1.5, 1.6): 

 �ଶ = �ଵ − �ଵ × �ଵ�ଵ = ͻ͸ͻ,ͳʹʹ �            ሺͳ.Ͷሻ 

 �ଷ = �ଵ − �ଵ × (�ଵ�ଵ + �ଶ�ଶ) = ͹ͺͺ,ͳͳʹ �      ሺͳ.ͷሻ 

 �ସ = �ଵ − �ଵ × (�ଵ�ଵ + �ଶ�ଶ + �ଷ�ଷ) = ͹͸,ͷͷ͸ �   ሺͳ.͸ሻ 

 

ɝɞɟμ �ଵ – ɬɟɦɩɟɪɚɬɭɪɚ ɧɚ ɜɧɭɬɪɟɧɧɟɣ ɝɪɚɧɢɰɟ ɮɭɬɟɪɨɜɤɢ, �; 
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Ɋɚɫɫɱɢɬɵɜɚюɬɫɹ ɫɪɟɞɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ ɫɥɨɟɜ (1.7, 
1.8, 1.9): 

 �ଵ௦ = �ଵ + �ଶʹ = ͳ,ͳͳ × ͳͲଷ �              ሺͳ.͹ሻ 

 �ଶ௦ = �ଶ + �ଷʹ = ͺ͹ͺ,͸ͳ͹ �                ሺͳ.ͺሻ 

 �ଷ௦ = �ଷ + �ସʹ = Ͷ͵ʹ,͵͵Ͷ �                ሺͳ.ͻሻ 

 

ȼɵɱɢɫɥɹɟɬɫɹ ɬɟɩɥɨɜɨɣ ɩɨɬɨɤ (1.10, 1.11, 1.1β)μ ∝ ′௞ = ͳ,͸ͷ√�ସ − �௢௦ర = Ͷ,͸ʹʹ В˕мଶܭ          ሺͳ.ͳͲሻ 

 

∝ ′௜�ଵ = ͷ × [[ʹ͹͵ + �ସͳͲͲ ]ସ − [ʹ͹͵ + �௢௦ͳͲͲ ]ସ]�ସ − �௢௦ =             = ͸,ͷ͵ͻ В˕мଶܭ                             ሺͳ.ͳͳሻ 

 �′ଵ = �ଵ − �௢௦�ଵ�ଵ + �ଶ�ଶ + �ଷ�ଷ + ͳ∝′௞+∝′௜�ଵ =
= ͷ͸ͳ,͹ͷͷ В˕мଶܭ                       ሺͳ.ͳʹሻ 

 

ȼɵɱɢɫɥɹɟɬɫɹ ɬɟɩɥɨɫɨɞɟɪɠɚɧɢɟ 1 ɦ2
 ɨɫɧɨɜɧɨɝɨ ɫɥɨɹ 

ɤɥɚɞɤɢ (1.1γ, 1.14, 1.1η, 1.1θ)μ 
 ��௞ଵ = ͳ × �ଵ × �ଵ × �ଵ × �ଵ௦ == ͵,͹͸ͳ × ͳͲଷ кДж                ሺͳ.ͳ͵ሻ 

 ��௞ଶ = ͳ × �ଶ × �ଶ × �ଶ × �ଶ௦ == ͻ,͹͸ × ͳͲହ кДж                  ሺͳ.ͳͶሻ 

 ��௞ଷ = ͳ × �ଷ × �ଷ × �ଷ × �ଷ௦ == ͺ,ͷ͹͸ × ͳͲସ кДж                ሺͳ.ͳͷሻ 

 ∑��௞ = ��௞ଵ + ��௞ଶ + ��௞ଷ == ͳ,Ͳ͸͸ × ͳͲ଺ кДж                ሺͳ.ͳ͸ሻ 

 

ɝɞɟμ �ଵ – ɩɥɨɬɧɨɫɬɶ ɜɵɫɨɤɨɬɟɦɩɟɪɚɬɭɪɧɨɝɨ ɫɥɨɹ 
ɮɭɬɟɪɨɜɤɢ ɩɟɱɢ, кгмయ; �ଶ – ɩɥɨɬɧɨɫɬɶ ɨɫɧɨɜɧɨɝɨ ɫɥɨɹ ɮɭɬɟɪɨɜɤɢ ɩɟɱɢ, кгмయ; �ଷ – ɩɥɨɬɧɨɫɬɶ ɢɡɨɥɹɰɢɨɧɧɨɝɨ ɫɥɨɹ ɮɭɬɟɪɨɜɤɢ 
ɩɟɱɢ, кгмయ; Сଵ – ɬɟɩɥɨɟɦɤɨɫɬɶ ɜɵɫɨɤɨɬɟɦɩɟɪɚɬɭɪɧɨɝɨ ɫɥɨɹ 
ɮɭɬɟɪɨɜɤɢ ɩɟɱɢ, кДжкг×К; Сଶ – ɬɟɩɥɨɟɦɤɨɫɬɶ ɨɫɧɨɜɧɨɝɨ ɫɥɨɹ ɮɭɬɟɪɨɜɤɢ ɩɟɱɢ, кДжкг×К; Сଷ – ɬɟɩɥɨɟɦɤɨɫɬɶ ɢɡɨɥɹɰɢɨɧɧɨɝɨ ɫɥɨɹ ɩɟɱɢ, кДжкг×К; 

ɇɚɯɨɞɢɦ ɩɨɬɟɪɢ ɬɟɩɥɚ ɱɟɪɟɡ ɤɥɚɞɭ ɩɟɱɢ (1.17)μ 
 �௣௞ = �ଵ′ × ͳ × � = ʹ,ͲͶͳ × ͳͲ଺ Дж       ሺͳ.͹ሻ 

 

ɝɞɟμ � – ɜɪɟɦɟɧɧɨɣ ɢɧɬɟɪɜɚɥ, ˔; 

 

Ɋɚɫɫɱɢɬɵɜɚюɬɫɹ ɩɨɬɟɪɢ ɬɟɩɥɚ ɧɚ ɧɚɝɪɟɜ 
ɚɬɦɨɫɮɟɪɧɨɝɨ ɜɨɡɞɭɯɚ (1.18, 1.1λ)μ 
 �௣௧� = �ܸ × �� × ሺ�ଵ − ͳͲͲሻ × � == ͳ,Ͷͺͷ × ͳͲହ Дж                  ሺͳ.ͳͺሻ 

 �௣� = �௣௧��� = ͳ,͵͹ͷ × ͳͲଷ Дж           ሺͳ.ͳͻሻ 

 

ɝɞɟμ �ܸ  – ɨɛɴɟɦ ɜɨɡɞɭɯɚ, мయ̝
; С� – ɬɟɩɥɨɟɦɤɨɫɬɶ ɜɨɡɞɭɯɚ, кДжሺкг×Кሻ; �� – ɩɥɨɳɚɞɶ ɫɬɟɧ, мଶ; 

ȼɵɱɢɫɥɹюɬɫɹ ɨɛɳɢɟ ɩɨɬɟɪɢ ɬɟɩɥɚ (1.β0)μ 
 ∑�௣ = �௣௞ + �௣� = ʹ,ͲͶʹ × ͳͲ଺ Дж        ሺͳ.ʹͲሻ 

 

Сɱɢɬɚɟɬɫɹ ɨɫɬɚɜɲɟɟɫɹ ɬɟɩɥɨɫɨɞɟɪɠɚɧɢɟ ɜ ɤɥɚɞɤɟ 
(1.21): 

 �௢௦௧ଵ = ∑��௞ × ͳͲͲͲ − ∑�௣ == ͳ,ͲͲ͸͵ × ͳͲ9 Дж                ሺͳ.ʹͳሻ 

 

Сɱɢɬɚɟɬɫɹ ɨɫɬɚɜɲɟɟɫɹ ɬɟɩɥɨ ɜ ɩɟɪɜɨɦ, ɜɬɨɪɨɦ, ɢ 
ɬɪɟɬɶɟɦ ɫɥɨɹɯ (1.ββ, 1.βγ, 1.β4)μ 
 ��௢௦௧ଵ = �௢௦௧ଵͳͲͲͲ × ��௞ଵ∑��௞ = ͵,͹ͷͶ × ͳͲଷ Дж ሺͳ.ʹʹሻ 

 ��௢௦௧ଶ = �௢௦௧ଵͳͲͲͲ × ��௞ଶ∑��௞ = ͻ,͹Ͷͳ × ͳͲହ Дж ሺͳ.ʹ͵ሻ 

 ��௢௦௧ଷ = �௢௦௧ଵͳͲͲͲ × ��௞ଷ∑��௞ = ͺ,ͷͷͻ × ͳͲସ Дж ሺͳ.ʹͶሻ 

 

ȼɵɱɢɫɥɹɟɬɫɹ ɫɪɟɞɧɟɦɚɫɫɨɜɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɩɟɪɜɨɝɨ 
ɫɥɨɹ ɩɨɫɥɟ ɨɞɧɨɝɨ ɢɧɬɟɪɜɚɥɚ ɨɯɥɚɠɞɟɧɢɹ (1.βη)μ 
 �′ଵ௦� = ��௢௦௧ଵͳ × �ଵ × �ଵ × �ଵ = ͳ,ͳͲ͹ × ͳͲଷ �  ሺͳ.ʹͷሻ 

 

ȼɵɱɢɫɥɹɟɬɫɹ ɬɟɦɩɟɪɚɬɭɪɚ ɜɧɭɬɪɟɧɧɟɣ ɩɨɜɟɪɯɧɨɫɬɢ 
ɩɟɪɜɨɝɨ ɫɥɨɹ (1.βθ)μ 
 �′ଵ = �ଵ × �′ଵ௦��ଵ௦ = ͳ,ʹͶͺ × ͳͲଷ �         ሺͳ.ʹ͹ሻ 

 

ɉɨɥɭɱɟɧɧɚɹ ɜ ɩɪɟɞɵɞɭɳɟɦ ɭɪɚɜɧɟɧɢɢ ɬɟɦɩɟɪɚɬɭɪɚ 
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ɹɜɥɹɟɬɫɹ ɧɨɜɵɦ ɡɧɚɱɟɧɢɟɦ ɬɟɦɩɟɪɚɬɭɪɵ �ଵ ɢ 
ɫɥɭɠɢɬ ɧɚɱɚɥɨɦ ɧɨɜɨɝɨ ɢɧɬɟɪɜɚɥɚ ɪɚɫɱɟɬɚ. 
 

Ɋɟɡɭɥɶɬɚɬɵ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɩɪɨɰɟɫɫɚ 

ɉɨɫɥɟ ɪɚɡɪɚɛɨɬɤɢ ɦɨɞɟɥɢ, ɩɪɨɢɡɜɟɞɟɧɚ ɟё 
ɚɞɚɩɬɚɰɢɹ ɜ ɞɢɧɚɦɢɱɟɫɤɢɣ ɩɪɨɰɟɫɫ ɜ ɫɪɟɞɟ 
LabVIEW. ȼɢɡɭɚɥɶɧɵɣ ɢɧɬɟɪɮɟɣɫ ɫɨɫɬɨɢɬ ɢɡ 
ɢɥɥюɫɬɪɚɰɢɢ ɮɭɬɟɪɨɜɤɢ ɩɟɱɢ, ɝɢɫɬɨɝɪɚɦɦ 
ɨɬɤɥɨɧɟɧɢɹ ɨɫɬɚɬɤɚ ɬɟɩɥɨɬɵ ɜ γ ɫɥɨɹɯ, ɩɨɥɟ 
ɢɡɦɟɧɟɧɢɹ ɫɤɨɪɨɫɬɢ ɩɪɨɰɟɫɫɚ, ɩɨɥɟ, ɩɨɤɚɡɵɜɚюɳɟɟ 
ɡɧɚɱɟɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ ɧɚ ɜɧɭɬɪɟɧɧɟɣ ɝɪɚɧɢɰɟ 
ɮɭɬɟɪɨɜɤɢ, ɢ ɤɧɨɩɤɢ ɩɚɭɡɵ ɢ ɨɫɬɚɧɨɜɤɢ ɞɥɹ 
ɭɞɨɛɫɬɜɚ ɩɪɨɜɟɪɤɢ ɩɪɨɰɟɫɫɚ. Сɤɪɢɧɲɨɬ ɧɚɱɚɥɚ 
ɪɚɛɨɬɵ ɩɪɨɰɟɫɫɚ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɫɥɟɞɭюɳɟɦ 
ɪɢɫɭɧɤɟ (ɪɢɫ.1). 
 

 
 

Ɋɢɫɭɧɨɤ 1 – ɇɚɱɚɥɨ ɪɚɛɨɬɵ ɩɪɨɰɟɫɫɚ ɮɭɬɟɪɨɜɤɢ 
ɩɟɱɢ ɜ ɪɚɛɨɱɟɣ ɫɪɟɞɟ LabVIEW 

 

ȼɨ ɜɪɟɦɹ ɩɪɨɜɟɪɤɢ ɪɚɛɨɬɵ ɩɪɨɰɟɫɫɚ, 
ɡɧɚɱɟɧɢɹ ɨɫɬɚɜɲɟɝɨɫɹ ɬɟɩɥɚ ɜ ɬɪɟɯ ɫɥɨɹɯ ɧɚɱɢɧɚɥɢ 
ɫɬɚɛɢɥɢɡɢɪɨɜɚɬɶɫɹ, ɱɬɨ ɩɨɤɚɡɚɧɨ ɧɚ ɩɪɟɞɵɞɭɳɟɦ 
ɪɢɫɭɧɤɟ. ɉɚɞɟɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ ɧɚ ɜɧɭɬɪɟɧɧɟɣ 
ɝɪɚɧɢɰɟ ɮɭɬɟɪɨɜɤɢ ɬɚɤɠɟ ɫɧɢɡɢɥɨɫɶ ɢ ɜ ɤɨɧɟɱɧɨɦ 
ɪɟɡɭɥɶɬɚɬɟ ɩɪɢɧɹɥɨ ɩɨɫɬɨɹɧɧɨɟ ɡɧɚɱɟɧɢɟ �ଵ ≈ ͳͷ �, 

ɱɬɨ ɩɪɢɜɟɥɨ ɤ ɢɡɦɟɧɟɧɢɹɦ ɝɢɫɬɨɝɪɚɦɦ ɨɫɬɚɜɲɟɝɨɫɹ 
ɬɟɩɥɚ ɜ ɫɥɨɹɯ (ɨɧɢ ɢɦɟюɬ ɜɢɞ ɩɪɹɦɵɯ).(ɫɦ.ɪɢɫ.β) 

ȼ ɩɪɨɰɟɫɫɟ ɫɨɡɞɚɧɢɹ ɛɥɨɤ-ɞɢɚɝɪɚɦɦɵ 
ɜɧɚɱɚɥɟ ɫɨɡɞɚɟɬɫɹ ɰɢɤɥ While Loop, ɧɚɯɨɞɹɳɢɣɫɹ ɜ 
ɮɭɧɤɰɢɢ Structures. Сɨɡɞɚɟɬɫɹ ɧɚ ɥɢɰɟɜɨɣ ɩɚɧɟɥɢ 
ɤɧɨɩɤɚ Stop, ɤɨɬɨɪɚɹ ɭɤɚɠɟɬ ɤɨɧɟɰ ɪɚɛɨɬɵ 
ɩɪɨɝɪɚɦɦɵ. Сɨɟɞɢɧɹɟɬɫɹ ɨɧɚ ɫ ɛɥɨɤɨɦ ɰɢɤɥɚ Stop if 

True. ɉɪɢ ɧɚɠɚɬɢɢ ɤɧɨɩɤɢ ɨɫɬɚɧɨɜɤɢ ɩɪɨɝɪɚɦɦɵ 
(Stop) ɩɟɪɟɞɚɟɬɫɹ ɡɧɚɱɟɧɢɟ True, ɜ ɪɟɡɭɥɶɬɚɬɟ ɱɟɝɨ 
ɰɢɤɥ ɡɚɤɚɧɱɢɜɚɟɬɫɹ ɢ, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɩɪɨɝɪɚɦɦɚ. 

Ɍɚɤɠɟ ɛɵɥɚ ɫɨɡɞɚɧɚ ɤɧɨɩɤɚ ɩɚɭɡɵ 
ɩɪɨɝɪɚɦɦɵ (Pause). Ɉɧɚ ɫɨɟɞɢɧɟɧɚ ɫ ɛɥɨɤɨɦ ɰɢɤɥɚ 
Continue if True. ɉɪɢ ɩɟɪɟɞɚɱɟ ɡɧɚɱɟɧɢɹ True, ɰɢɤɥ 
ɩɟɪɟɯɨɞɢɬ ɜ ɪɟɠɢɦ ɩɚɭɡɵ. ɑɬɨɛɵ ɜɨɫɩɪɨɢɡɜɟɫɬɢ 
ɩɪɨɰɟɫɫ, ɧɟɨɛɯɨɞɢɦɨ ɧɚɠɚɬɶ ɧɚ ɤɧɨɩɤɭ Pause ɨɩɹɬɶ. 

 

 
 

Ɋɢɫɭɧɨɤ β – Ɂɧɚɱɟɧɢɹ ɨɫɬɚɜɲɟɝɨɫɹ ɬɟɩɥɚ, 
ɭɤɚɡɚɧɧɵɟ ɜ ɝɢɫɬɨɝɪɚɦɦɚɯ 

 

Ⱦɨɛɚɜɥɟɧ ɛɥɨɤ Wait (ms) ɢɡ ɮɭɧɤɰɢɢ 
Timing ɞɥɹ ɢɦɢɬɢɪɨɜɚɧɢɹ ɪɟɚɥɶɧɨɝɨ ɜɪɟɦɟɧɢ. Ɍɚɤ 
ɤɚɤ ɛɥɨɤ ɡɚɞɟɪɠɤɢ ɜɪɟɦɟɧɢ ɪɚɛɨɬɚɟɬ ɜ 
ɦɢɥɥɢɫɟɤɭɧɞɚɯ, ɟɝɨ ɡɧɚɱɟɧɢɟ ɛɵɥɨ ɭɦɧɨɠɟɧɨ ɧɚ 
1000, ɱɬɨɛɵ ɡɚɞɟɪɠɤɚ ɛɵɥɚ ɧɚ ɟɞɢɧɢɰɭ ɫɟɤɭɧɞɵ. 
Ɍɚɤɠɟ, ɞɥɹ ɭɞɨɛɫɬɜɚ ɜ ɥɢɰɟɜɭю ɩɚɧɟɥɶ ɞɨɛɚɜɥɟɧɨ 
ɱɢɫɥɟɧɧɨɟ ɭɩɪɚɜɥɟɧɢɟ ɜɪɟɦɟɧɟɦ ɞɥɹ ɭɞɨɛɫɬɜɚ 
ɞɢɚɝɧɨɫɬɢɤɢ ɩɪɨɰɟɫɫɚ. 

Ⱦɥɹ ɜɵɱɢɫɥɟɧɢɹ ɫɨɡɞɚɧɵ  ɚɥɝɨɪɢɬɦɵ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɛɥɨɤɨɜ ɫ ɪɚɡɥɢɱɧɵɦɢ 
ɦɚɬɟɦɚɬɢɱɟɫɤɢɦɢ ɞɟɣɫɬɜɢɹɦɢ. Ⱦɥɹ ɩɪɢɦɟɪɚ 
ɩɪɢɜɟɞɟɧɵ ɭɪɚɜɧɟɧɢɹ 1.18, 1.1λ ɢ 1.β0. ɇɟɨɛɯɨɞɢɦɨ 
ɧɚɣɬɢ ɩɨɬɟɪю ɬɟɩɥɚ �௣௧� ɡ ɭɪɚɜɧɟɧɢɹ 1.18. Ⱦɥɹ 
ɷɬɨɝɨ ɫɨɡɞɚɟɬɫɹ ɱɢɫɥɟɧɧɚɹ ɤɨɧɫɬɚɧɬɚ ɨɞɧɨɢɦɟɧɧɨɝɨ 
ɩɚɪɚɦɟɬɪɚ. ɉɪɟɠɞɟ ɱɟɦ ɧɚɱɚɬɶ ɜɵɱɢɫɥɟɧɢɟ 
ɧɟɨɛɯɨɞɢɦɨ ɬɚɤɠɟ ɫɨɡɞɚɬɶ ɢɫɯɨɞɧɵɟ ɩɚɪɚɦɟɬɪɵ 
ɞɪɭɝɢɯ ɡɧɚɱɟɧɢɣ (ɢɥɢ ɞɨɛɚɜɢɬɶ ɜ ɜɵɱɢɫɥɟɧɢɟ 
ɪɚɧɧɟɟ ɧɚɣɞɟɧɧɵɟ ɛɥɨɤɢ), ɧɚɩɪɢɦɟɪ �ܸ , �� ɢ ɬ.ɞ. ɉɨ 
ɡɚɤɨɧɚɦ ɚɥɝɟɛɪɵ, ɧɟɨɛɯɨɞɢɦɨ ɪɟɲɢɬɶ ɞɟɣɫɬɜɢɟ ɜ 
ɫɤɨɛɤɚɯ, ɩɨɷɬɨɦɭ ɡɚɪɚɧɟɟ ɜɵɱɢɫɥɹɟɬɫɹ ሺ�ଵ − ͳͲͲሻ. 

Сɨɡɞɚɟɬɫɹ ɛɥɨɤ Subtract ɢɡ ɮɭɧɤɰɢɢ Numeric,  

ɨɛɴɟɞɢɧɹɟɬɫɹ ɫ ɛɥɨɤɚɦɢ �ଵ ɢ ɱɢɫɥɟɧɧɨɣ ɤɨɧɫɬɚɧɬɨɣ 
100. ɉɨɬɨɦ ɫɨɡɞɚɟɬɫɹ ɛɥɨɤ Compound Arithmetic, 

ɨɩɪɟɞɟɥɹɟɬɫɹ ɞɥɹ ɧɟɝɨ ɞɟɣɫɬɜɢɟ ɭɦɧɨɠɟɧɢɹ, ɢ ɨɧ 
ɨɛɴɟɞɢɧɹɟɬɫɹ ɫ ɫɨɨɬɜɟɬɫɬɜɭюɳɢɦɢ ɛɥɨɤɚɦɢ, ɱɬɨɛɵ 
ɩɨɥɭɱɢɬɶ ɩɪɨɢɡɜɟɞɟɧɢɟ. ȼ ɪɟɡɭɥɶɬɚɬɟ ɧɚɯɨɞɢɬɫɹ 
ɡɧɚɱɟɧɢɟ �௣௧�, ɤɨɬɨɪɨɟ ɜɵɜɨɞɢɬɫɹ ɤɚɤ ɛɥɨɤ 
ɭɩɪɚɜɥɟɧɢɹ ɡɧɚɱɟɧɢɟɦ. Эɬɨ ɡɧɚɱɟɧɢɟ ɧɟ ɧɭɠɧɨ 
ɜɵɜɨɞɢɬɶ ɧɚ ɥɢɰɟɜɭю ɩɚɧɟɥɶ, ɩɨɷɬɨɦɭ ɨɧɨ 
ɫɤɪɵɜɚɟɬɫɹ. 

Ɂɧɚɱɟɧɢɟ �௣� ɢɡ ɭɪɚɜɧɟɧɢɹ 1.1λ ɧɚɯɨɞɢɬɫɹ 
ɤɚɤ ɨɬɧɨɲɟɧɢɟ. Сɨɡɞɚɟɬɫɹ ɛɥɨɤ Divide ɢɡ ɮɭɧɤɰɢɢ 
Numeric ɢ ɨɛɴɟɞɢɧɹюɬɫɹ ɛɥɨɤɢ �௣௧� ɢ �� ɫ ɧɢɦ. 
ɉɨɥɭɱɟɧɧɨɟ ɡɧɚɱɟɧɢɟ ɬɚɤɠɟ ɧɟ ɧɭɠɧɨ ɧɚ ɥɢɰɟɜɨɣ 
ɩɚɧɟɥɢ. 

Ɂɧɚɱɟɧɢɟ ɨɛɳɢɯ ɩɨɬɟɪɶ ɬɟɩɥɚ  ɢɡ 
ɭɪɚɜɧɟɧɢɹ 1.β0 ɧɚɯɨɞɢɬɫɹ ɤɚɤ ɫɭɦɦɚ ɞɜɭɯ 
ɧɚɣɞɟɧɧɵɯ ɩɪɟɞɵɞɭɳɢɯ ɛɥɨɤɨɜ. Сɨɡɞɚɟɬɫɹ ɛɥɨɤ 
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ɫɭɦɦɵ Add ɮɭɧɤɰɢɢ Numeric ɢ ɨɧ ɨɛɴɟɞɢɧɹɟɬɫɹ ɫ 
ɛɥɨɤɚɦɢ ɡɧɚɱɟɧɢɣ �௣� ɢ �௣௧�. ɉɨɥɭɱɚɟɬɫɹ ɡɧɚɱɟɧɢɟ 
ɨɛɳɢɯ ɩɨɬɟɪɶ ɬɟɩɥɚ ∑�௣, ɟɝɨ ɜɵɜɨɞɢɬɶ ɧɟ ɧɭɠɧɨ. 

Ⱥɧɚɥɨɝɢɱɧɵɦ ɨɛɪɚɡɨɦ ɫɨɡɞɚюɬɫɹ ɞɪɭɝɢɟ 
ɮɨɪɦɭɥɵ, ɫ ɪɚɡɧɢɰɟɣ ɜ ɨɩɟɪɚɰɢɹɯ ɢ ɜɯɨɞɧɵɯ 
ɞɚɧɧɵɯ. 

Ɂɧɚɱɟɧɢɹ ɨɫɬɚɜɲɟɝɨɫɹ ɬɟɩɥɚ ɜ ɬɪɟɯ ɫɥɨɹɯ ��௢௦௧ଵ, ��௢௦௧ଶ ɢ ��௢௦௧ଷ ɧɟɨɛɯɨɞɢɦɨ ɜɵɜɟɫɬɢ ɜ ɜɢɞɟ 
ɝɢɫɬɨɝɪɚɦɦ. Ⱦɥɹ ɷɬɨɝɨ ɩɪɨɜɨɞɹɬɫɹ ɡɧɚɱɟɧɢɹ ɞɨ 
ɛɥɨɤɚ ɝɪɚɮɚ (Waveform Graph). 

  Ⱦɥɹ ɫɨɡɞɚɧɢɹ ɰɢɤɥɚ ɧɟɨɛɯɨɞɢɦɨ 
ɩɪɟɨɛɪɚɡɨɜɵɜɚɬɶ �`ଵ ɜ �ଵ ɢ ɩɪɨɜɟɫɬɢ ɩɪɨɜɨɞ ɜ 
ɧɚɱɚɥɨ ɰɢɤɥɚ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɩɪɨɝɪɚɦɦɚ ɛɭɞɟɬ 
ɪɚɛɨɬɚɬɶ ɜ ɰɢɤɥɟ, ɤɨɬɨɪɵɣ ɦɨɠɟɬ ɨɫɬɚɧɨɜɢɬɶ 
ɩɨɥɶɡɨɜɚɬɟɥɶ (ɫɦ.ɪɢɫ.γ). 
 

 

 
 

Ɋɢɫɭɧɨɤ β – Ȼɥɨɤ-ɞɢɚɝɪɚɦɦɚ ɩɪɨɰɟɫɫɚ ɮɭɬɟɪɨɜɤɢ 
ɩɟɱɢ ɜ ɫɪɟɞɟ LabVIEW 

 

ȼɵɜɨɞɵ 

Ɋɚɫɫɦɨɬɪɟɧɚ ɚɤɬɭɚɥɶɧɨɫɬɶ ɩɪɨɛɥɟɦɵ 
ɩɨɬɟɪɢ ɬɟɩɥɚ ɜ ɩɪɨɰɟɫɫɟ ɮɭɬɟɪɨɜɤɢ ɩɟɱɢ. 
ȼɵɹɜɥɟɧɵ ɩɪɢɱɢɧɵ ɩɨɬɟɪɢ ɬɟɩɥɚ ɩɨ ɬɚɤɢɦ 
ɧɚɩɪɚɜɥɟɧɢɹɦμ ɱɟɪɟɡ ɨɝɧɟɭɩɨɪɧɭю ɤɥɚɞɤɭ, ɧɚ 
ɧɚɝɪɟɜ ɚɬɦɨɫɮɟɪɧɨɝɨ ɜɨɡɞɭɯɚ, ɩɨɫɬɭɩɚюɳɟɝɨ ɜ 
ɪɚɛɨɱɟɟ ɩɪɨɫɬɪɚɧɫɬɜɨ ɱɟɪɟɡ ɧɟɩɥɨɬɧɨɫɬɢ 
ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ ɷɥɟɦɟɧɬɨɜ ɢ ɨɝɧɟɭɩɨɪɧɨɣ ɤɥɚɞɤɢ, 

ɨɯɥɚɠɞɟɧɢɟ ɝɥɢɫɫɚɠɧɵɯ ɬɪɭɛ ɜ ɫɜɚɪɨɱɧɨɣ ɢ 
ɦɟɬɨɞɢɱɟɫɤɨɣ ɡɨɧɚɯ ɩɟɱɢ. 

Ɋɚɡɪɚɛɨɬɚɧɚ ɦɟɬɨɞɢɤɚ, ɩɨɡɜɨɥɹюɳɚɹ ɫ 
ɬɨɱɧɨɫɬɶю ɩɪɨɝɧɨɡɢɪɨɜɚɬɶ ɬɟɩɥɨɜɨɟ ɫɨɫɬɨɹɧɢɟ 
ɮɭɬɟɪɨɜɤɢ ɩɟɱɢ. Ⱦɚɧɧɚɹ ɦɟɬɨɞɢɤɚ ɪɟɚɥɢɡɨɜɚɧɚ ɜ 
ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ ɦɨɞɟɥɢ, ɫ ɰɢɤɥɢɱɟɫɤɢ 
ɦɟɧɹюɳɢɦɢɫɹ ɡɧɚɱɟɧɢɹɦɢ. Ɇɟɬɨɞɢɤɚ ɩɨɡɜɨɥɹɟɬ ɫ 
ɞɨɫɬɚɬɨɱɧɨɣ ɬɨɱɧɨɫɬɶю ɩɪɨɝɧɨɡɢɪɨɜɚɬɶ ɬɟɩɥɨɜɨɟ 
ɫɨɫɬɨɹɧɢɟ ɮɭɬɟɪɨɜɤɢ ɩɟɱɢ ɩɨɫɥɟ ɩɪɨɫɬɨɟɜ 
ɩɪɨɢɡɜɨɥɶɧɨɣ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɢ. Эɬɚ 
ɢɧɮɨɪɦɚɰɢɹ ɧɟɨɛɯɨɞɢɦɚ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ 
ɪɚɰɢɨɧɚɥɶɧɵɯ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɚɪɚɦɟɬɪɨɜ ɩɨ 
ɜɵɜɨɞɭ ɩɟɱɢ ɜ ɪɚɛɨɱɟɟ ɬɟɩɥɨɜɨɟ ɫɨɫɬɨɹɧɢɟ. 

ɂɫɩɨɥɶɡɨɜɚɧɚ ɫɪɟɞɚ LabVIEW ɞɥɹ 
ɜɢɡɭɚɥɶɧɨɣ ɢ ɞɢɧɚɦɢɱɧɨɣ ɞɢɚɝɧɨɫɬɢɤɢ ɢ 
ɧɚɛɥюɞɟɧɢɹ ɬɚɤɢɯ ɩɚɪɚɦɟɬɪɨɜ, ɤɚɤ ɬɟɦɩɟɪɚɬɭɪɚ 
ɩɟɱɢ, ɨɫɬɚɜɲɟɟɫɹ ɬɟɩɥɨ ɜɫɟɯ ɫɥɨɟɜ, ɢ ɩɨɬɟɪɢ ɬɟɩɥɚ 
ɩɨ ɚɥɝɨɪɢɬɦɭ. Ɋɚɡɪɚɛɨɬɚɧ ɰɢɤɥ, ɜ ɤɨɬɨɪɨɦ 
ɜɵɱɢɫɥɹɟɬɫɹ ɜɫɟ ɭɪɚɜɧɟɧɢɹ ɩɨ ɩɨɪɹɞɤɭ. ɐɢɤɥ 
ɪɚɛɨɬɚɟɬ ɛɟɫɤɨɧɟɱɧɨ, ɩɨɥɶɡɨɜɚɬɟɥɶ ɦɨɠɟɬ 
ɩɪɢɨɫɬɚɧɨɜɢɬɶ ɢ ɨɫɬɚɧɨɜɢɬɶ ɩɪɨɰɟɫɫ. ȼɢɡɭɚɥɶɧɨ 
ɨɬɨɛɪɚɠɚюɬɫɹ ɡɧɚɱɟɧɢɹ ɨɫɬɚɜɲɟɝɨɫɹ ɬɟɩɥɚ ɜ ɬɪɟɯ 
ɫɥɨɹɯ ɜ ɜɢɞɟ ɝɢɫɬɨɝɪɚɦɦ.  

Ɍɚɤɠɟ, ɜ ɫɪɟɞɟ LabVIEW ɦɨɠɧɨ 
ɩɨɞɤɥюɱɢɬɶ ɞɚɬɱɢɤɢ, ɤɨɬɨɪɵɟ ɭɤɚɡɵɜɚюɬ 
ɨɩɪɟɞɟɥɟɧɧɵɣ ɭɪɨɜɟɧɶ ɬɟɩɥɨɬɵ ɢ ɬɟɦɩɟɪɚɬɭɪɵ ɜ 
ɩɟɱɢ. LКЛVIEА ɩɨɡɜɨɥɹɟɬ ɪɚɛɨɬɚɬɶ ɫɨ ɜɫɟɦ 
ɨɛɨɪɭɞɨɜɚɧɢɟɦ ɜ ɟɞɢɧɨɣ ɫɪɟɞɟ. ɉɨɞɤɥюɱɟɧɢɟ 
ɭɫɬɪɨɣɫɬɜ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɫ ɩɨɦɨɳɶю ɞɪɚɣɜɟɪɨɜ 
LКЛVIEА, ɤɨɬɨɪɵɟ ɨɛɪɚɡɭюɬ ɩɪɨɦɟɠɭɬɨɱɧɵɣ ɫɥɨɣ 
ɦɟɠɞɭ ɨɛɨɪɭɞɨɜɚɧɢɟɦ ɢ ɫɪɟɞɨɣ ɪɚɡɪɚɛɨɬɤɢ. ȼ 
ɫɪɟɞɟ ɦɨɠɧɨ ɪɚɛɨɬɚɬɶ ɫ ɪɚɡɥɢɱɧɵɦɢ ɬɢɩɚɦɢ 
ɢɧɬɟɪɮɟɣɫɨɜ, ɞɚɬɱɢɤɨɜ ɢ ɩɪɢɛɨɪɨɜμ ɭɫɬɪɨɣɫɬɜɚɦɢ 
ɫɛɨɪɚ ɞɚɧɧɵɯ, ɦɨɞɭɥɶɧɵɦɢ ɩɪɢɛɨɪɚɦɢ, 
ɤɨɧɬɪɨɥɥɟɪɚɦɢ ɭɩɪɚɜɥɟɧɢɹ ɞɜɢɠɟɧɢɹ ɢ ɩɪɢɜɨɞɚɦɢ, 
ɫɢɫɬɟɦɚɦɢ ɦɚɲɢɧɧɨɝɨ ɡɪɟɧɢɹ, ɛɟɫɩɪɨɜɨɞɧɵɦɢ 
ɞɚɬɱɢɤɚɦɢ ɢ ɉɅɂС. 
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