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Ⱦɚɧɢɥɨɜɚ Ɉɥɶɝɚ Ɍɢɦɨɮɟɟɜɧɚ (Ɉɦɫɤ, Ɋɨɫɫɢɹ) – 

ɤɚɧɞ. ɮɢɡ.-ɦɚɬ.ɧɚɭɤ, ɞɨɰɟɧɬ ɤɚɮɟɞɪɵ Ʉɨɦɩɥɟɤɫɧɚɹ 
ɡɚɳɢɬɚ ɢɧɮɨɪɦɚɰɢɢ ɎȽȻɈɍ ȼɈ Ɉɦɫɤɢɣ ɝɨɫɭɞɚɪ-
ɫɬɜɟɧɧɵɣ ɬɟɯɧɢɱɟɫɤɢɣ ɭɧɢɜɟɪɫɢɬɟɬ (644050, 
ɝ.Ɉɦɫɤ, ɩɪ.Ɇɢɪɚ, 11, e-mail: olga.danlot@yandex.ru). 

 

ɋɟɦɟɧɨɜɚ Ɂɢɧɚɢɞɚ ȼɚɫɢɥɶɟɜɧɚ (Ɉɦɫɤ, Ɋɨɫɫɢɹ) 
– ɞ-ɪ ɩɟɞ. ɧɚɭɤ, ɩɪɨɮɟɫɫɨɪ, ɡɚɜɟɞɭɸɳɚɹ ɤɚɮɟɞɪɨɣ 
ɂɧɮɨɪɦɚɰɢɨɧɧɚɹ ɛɟɡɨɩɚɫɧɨɫɬɶ ɎȽȻɈɍ ȼɈ ɋɢ-
ɛɢɪɫɤɚɹ ɝɨɫɭɞɚɪɫɬɜɟɧɧɚɹ ɚɜɬɨɦɨɛɢɥɶɧɨ-
ɞɨɪɨɠɧɚɹ ɚɤɚɞɟɦɢɹ (644008, ɝ. Ɉɦɫɤ, ɩɪ. Ɇɢɪɚ, 5, 
e-mail: semenova.z.v@gmail.com). 

 
ɋɚɮɢɸɥɢɧ ɂɝɨɪɶ Ɋɚɲɢɞɨɜɢɱ – ɚɫɩɢɪɚɧɬ ɤɚ-

ɮɟɞɪɵ Ʉɨɦɩɥɟɤɫɧɚɹ ɡɚɳɢɬɚ ɢɧɮɨɪɦɚɰɢɢ» 
ɎȽȻɈɍ ȼɈ Ɉɦɫɤɢɣ ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ ɬɟɯɧɢɱɟ-
ɫɤɢɣ ɭɧɢɜɟɪɫɢɬɟɬ (644050, ɝ.Ɉɦɫɤ, ɩɪ.Ɇɢɪɚ, 11,  
e-mail: igorsafiulin@Gmail.com).  

 
Ʌɸɛɢɱ ɋɬɚɧɢɫɥɚɜ Ⱥɥɟɤɫɚɧɞɪɨɜɢɱ (Ɉɦɫɤ, Ɋɨɫ-

ɫɢɹ) – ɫɬɚɪɲɢɣ ɩɪɟɩɨɞɚɜɚɬɟɥɶ ɤɚɮɟɞɪɵ ɂɧɮɨɪ-
ɦɚɰɢɨɧɧɚɹ ɛɟɡɨɩɚɫɧɨɫɬɶ ɎȽȻɈɍ ȼɈ ɋɢɛɢɪɫɤɚɹ 
ɝɨɫɭɞɚɪɫɬɜɟɧɧɚɹ ɚɜɬɨɦɨɛɢɥɶɧɨ-ɞɨɪɨɠɧɚɹ ɚɤɚ-
ɞɟɦɢɹ (644008, ɝ. Ɉɦɫɤ, ɩɪ. Ɇɢɪɚ, 5, e-mail:        
ljubich.s.a@mail.ru).
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ɊȿȺɅɂɁȺɐɂə ɗɄɋɉȿɊɂɆȿɇɌȺɅɖɇɕɏ ɂɋɋɅȿȾɈȼȺɇɂɃ 
ɗɇȿɊȽɈɗɎɎȿɄɌɂȼɇɈɋɌɂ ɈȾɇɈɄɈȼɒɈȼɈȽɈ ɗɄɋɄȺȼȺɌɈɊȺ ɑȿɊȿɁ 
ɂɇɌȿȽɊȺɐɂɘ ȼɋɉɈɆɈȽȺɌȿɅɖɇɕɏ ȼɂɊɌɍȺɅɖɇɕɏ ɄɈɆɉɅȿɄɋɈȼ 

 
ȼ.ȼ. ɋɚɜɢɧɤɢɧ1, ȼ.ɇ. Ʉɭɡɧɟɰɨɜɚ2 

1ɋɟɜɟɪɨ-Ʉɚɡɚɯɫɬɚɧɫɤɢɣ ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ ɭɧɢɜɟɪɫɢɬɟɬ ɢɦ. Ɇ. Ʉɨɡɵɛɚɟɜɚ, 
 Ʉɚɡɚɯɫɬɚɧ, ɝ. ɉɟɬɪɨɩɚɜɥɨɜɫɤ 

2ɋɢɛɢɪɫɤɚɹ ɝɨɫɭɞɚɪɫɬɜɟɧɧɚɹ ɚɜɬɨɦɨɛɢɥɶɧɨ-ɞɨɪɨɠɧɚɹ ɚɤɚɞɟɦɢɹ, Ɋɨɫɫɢɹ, ɝ. Ɉɦɫɤ 
 

Ⱥɧɧɨɬɚɰɢɹ. ɋɨɜɪɟɦɟɧɧɵɣ ɷɬɚɩ ɪɚɡɜɢɬɢɹ ɫɢɫɬɟɦ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ 
ɩɪɨɰɟɫɫɨɜ ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɩɨɜɵɲɟɧɢɟɦ ɢɯ ɮɭɧɤɰɢɨɧɚɥɶɧɨɣ ɧɚɫɵɳɟɧɧɨɫɬɢ. 
Ɇɨɞɟɥɢɪɨɜɚɧɢɟ ɩɪɨɰɟɫɫɨɜ ɪɚɛɨɬɵ ɝɢɞɪɨɩɪɢɜɨɞɚ ɷɤɫɤɚɜɚɬɨɪɚ ɹɜɥɹɟɬɫɹ ɫɥɨɠɧɨɣ 
ɢɟɪɚɪɯɢɱɟɫɤɨɣ ɡɚɞɚɱɟɣ, ɬɚɤ ɤɚɤ ɩɪɢ ɜɵɩɨɥɧɟɧɢɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɨɩɟɪɚɰɢɣ 
ɷɤɫɤɚɜɚɬɨɪɚ ɧɟɨɛɯɨɞɢɦɨ ɪɟɝɢɫɬɪɢɪɨɜɚɬɶ ɢ ɚɧɚɥɢɡɢɪɨɜɚɬɶ ɛɨɥɶɲɨɟ ɤɨɥɢɱɟɫɬɜɨ 
ɮɚɤɬɨɪɨɜ ɢ ɩɨɤɚɡɚɬɟɥɟɣ, ɞɢɧɚɦɢɱɧɨ ɢɡɦɟɧɹɸɳɢɯɫɹ ɜɨ ɜɪɟɦɟɧɢ. ȼ ɫɬɚɬɶɟ ɨɬɪɚɠɟɧɨ 
ɨɩɢɫɚɧɢɟ ɪɚɡɪɚɛɨɬɚɧɧɨɣ ɤɨɦɩɥɟɤɫɧɨɣ ɫɢɫɬɟɦɵ ɪɟɚɥɢɡɚɰɢɢ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ 
ɢɫɫɥɟɞɨɜɚɧɢɣ ɷɧɟɪɝɨɷɮɮɟɤɬɢɜɧɨɫɬɢ ɨɞɧɨɤɨɜɲɨɜɨɝɨ ɷɤɫɤɚɜɚɬɨɪɚ ɱɟɪɟɡ ɢɧɬɟɝɪɚɰɢɸ 
ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɯ ɜɢɪɬɭɚɥɶɧɵɯ ɤɨɦɩɥɟɤɫɨɜ, ɢɦɟɸɳɟɣ ɲɢɪɨɤɢɣ ɫɩɟɤɬɪ 
ɮɭɧɤɰɢɨɧɚɥɶɧɵɯ ɜɨɡɦɨɠɧɨɫɬɟɣ ɢ ɩɨɡɜɨɥɹɸɳɟɣ ɫɧɢɡɢɬɶ ɬɪɭɞɨɟɦɤɨɫɬɶ ɩɪɨɜɟɞɟɧɢɹ 
ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ ɢɡɵɫɤɚɧɢɣ. 

Ʉɥɸɱɟɜɵɟ ɫɥɨɜɚ: ɷɧɟɪɝɨɷɮɮɟɤɬɢɜɧɨɫɬɶ, ɫɥɟɞɹɳɚɹ ɫɢɫɬɟɦɚ, ɚɥɝɨɪɢɬɦ, ɫɢɥɵ ɫɨɩɪɨ-
ɬɢɜɥɟɧɢɹ, ɤɢɧɟɦɚɬɢɱɟɫɤɚɹ ɩɚɪɚ. 

 
ȼɜɟɞɟɧɢɟ 
ɉɪɨɛɥɟɦɵ ɢɫɫɥɟɞɨɜɚɧɢɹ ɷɧɟɪɝɨɷɮɮɟɤ-

ɬɢɜɧɨɫɬɢ ɷɤɫɤɚɜɚɬɨɪɚ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɫɨɜɪɟ-
ɦɟɧɧɨɝɨ ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ, ɦɚɬɟ-
ɦɚɬɢɱɟɫɤɨɝɨ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɢ ɚɜɬɨɦɚɬɢɡɢ-
ɪɨɜɚɧɧɨɝɨ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɪɚɫɫɦɨɬɪɟɧɵ ɜ 
ɪɚɛɨɬɚɯ ȼ.Ƚ. Ⱥɧɚɧɢɧɚ, ɇ.ɋ. Ƚɚɥɞɢɧɚ, 
Ⱥ.Ƚ. Ƚɪɢɝɨɪɶɟɜɚ, ɇ.ɇ. ɀɢɜɟɣɧɨɜɚ, Ʌ.Ȼ. Ɂɚ-
ɪɟɰɤɨɝɨ, ȼ. Ƚ. Ɂɟɞɝɟɧɢɡɨɜɚ, Ƚ.ɇ. Ʉɚɪɚɫɟɜɚ, 
ȼ.ə. Ʉɪɢɤɭɧɚ, ȿ.ɘ. Ɇɚɥɢɧɨɜɫɤɨɝɨ, ȼ.Ⱥ. Ɇɟ-
ɳɟɪɹɤɨɜɚ, ȼ.ȼ. Ɇɨɫɤɜɢɱɟɜɚ, ȼ. ɉ. ɉɚɜɥɨɜɚ, 
ȼ.ɋ. Щɟɪɛɚɤɨɜɚ Д1Ж  

ɉɪɟɞɲɟɫɬɜɭɸɳɢɦɢ ɢɫɫɥɟɞɨɜɚɬɟɥɹɦɢ ɭɫ-
ɬɚɧɨɜɥɟɧɨ, ɱɬɨ ɩɪɢ ɦɨɞɟɥɢɪɨɜɚɧɢɢ ɜɢɪɬɭɚɥɶ-
ɧɵɯ ɤɨɦɩɥɟɤɫɨɜ ɧɟɨɛɯɨɞɢɦɨ ɫɮɨɪɦɢɪɨɜɚɬɶ 

ɤɚɤ ɦɨɠɧɨ ɛɨɥɶɲɟ ɡɧɚɱɢɦɵɯ ɫɜɨɣɫɬɜ ɞɥɹ ɛɨ-
ɥɟɟ ɩɨɥɧɨɝɨ ɩɪɢɛɥɢɠɟɧɢɹ ɤ ɪɟɚɥɶɧɨɣ ɦɨɞɟ-
ɥɢ, ɚ ɡɧɚɱɢɬ, ɢ ɛɨɥɶɲɢɦɢ ɜɨɡɦɨɠɧɨɫɬɹɦɢ ɛɭ-
ɞɟɬ ɨɛɥɚɞɚɬɶ ɫɢɫɬɟɦɚ, ɢɫɩɨɥɶɡɭɸɳɚɹ ɞɚɧɧɭɸ 
ɦɨɞɟɥɶ Д2 - 4]. 

Ɋɟɡɭɥɶɬɚɬɵ ɬɟɨɪɟɬɢɱɟɫɤɢɯ ɢ ɩɪɚɤɬɢɱɟ-
ɫɤɢɯ ɢɫɫɥɟɞɨɜɚɧɢɣ 

ȼ ɞɚɧɧɨɦ ɫɥɭɱɚɟ ɷɬɚɩɵ ɜɢɪɬɭɚɥɶɧɨɝɨ ɦɨ-
ɞɟɥɢɪɨɜɚɧɢɹ ɜɤɥɸɱɚɥɢ: 1. ɪɚɡɪɚɛɨɬɤɭ ɤɨɧ-
ɰɟɩɬɭɚɥɶɧɨɣ ɦɨɞɟɥɢ, ɜɵɹɜɥɟɧɢɟ ɨɫɧɨɜɧɵɯ 
ɷɥɟɦɟɧɬɨɜ ɫɢɫɬɟɦɵ ɢ ɷɥɟɦɟɧɬɚɪɧɵɯ ɫɜɹɡɟɣ 
ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ; 2. ɜɵɛɨɪ ɫɪɟɞɵ ɩɪɨɝɪɚɦɦɧɨ-
ɝɨ ɩɪɨɞɭɤɬɚ ɢ ɢɧɮɨɪɦɚɰɢɨɧɧɨɣ ɩɥɨɳɚɞɤɢ ɞɥɹ 
ɪɟɚɥɢɡɚɰɢɢ ɦɨɞɟɥɢɪɭɟɦɨɝɨ ɷɤɫɩɟɪɢɦɟɧɬɚ; 3. 
ɪɚɡɪɚɛɨɬɤɭ ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ ɦɨɞɟɥɢ; 4. ɫɨɡ-
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ɞɚɧɢɟ ɚɥɝɨɪɢɬɦɚ ɢ ɩɪɨɝɪɚɦɦɵ; 5. ɩɥɚɧɢɪɨɜɚ-
ɧɢɟ ɢ ɩɪɨɜɟɞɟɧɢɟ ɤɨɦɩɶɸɬɟɪɧɨɝɨ ɷɤɫɩɟɪɢ-
ɦɟɧɬɚ; 6. ɚɧɚɥɢɡ ɢ ɢɧɬɟɪɩɪɟɬɚɰɢɹ ɪɟɡɭɥɶɬɚ-
ɬɨɜ, ɩɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ, ɩɨɫɥɟɞɭɸɳɟɟ ɭɬɨɱ-
ɧɟɧɢɟ ɦɨɞɟɥɢ. 

ɉɪɢɧɰɢɩ ɪɟɚɥɢɡɚɰɢɢ ɩɟɪɜɨɝɨ ɷɬɚɩɚ ɢɡɥɨ-
ɠɟɧ ɜ ɪɚɧɟɟ ɨɩɭɛɥɢɤɨɜɚɧɧɵɯ ɬɪɭɞɚɯ ɚɜɬɨɪɨɜ 
[5, 6]. Ⱦɥɹ ɪɟɚɥɢɡɚɰɢɢ ɜɬɨɪɨɝɨ ɷɬɚɩɚ ɦɨɞɟɥɢ-
ɪɨɜɚɧɢɹ ɭɱɬɟɧɵ ɜɨɡɦɨɠɧɨɫɬɢ ɩɪɨɝɪɚɦɦɧɨɝɨ 
ɨɛɟɫɩɟɱɟɧɢɹ (ɉɈ). ɋɨɫɬɨɹɬɟɥɶɧɨɫɬɶ ɩɪɨ-
ɝɪɚɦɦɵ ɨɩɪɟɞɟɥɹɟɬɫɹ ɜɨɡɦɨɠɧɨɫɬɶɸ ɷɮɮɟɤ-
ɬɢɜɧɨɝɨ ɩɨɢɫɤɚ ɨɩɬɢɦɚɥɶɧɵɯ ɭɫɥɨɜɢɣ, ɩɪɢ 
ɤɨɬɨɪɵɯ ɞɨɥɠɟɧ ɩɪɨɯɨɞɢɬɶ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɣ 
ɩɪɨɰɟɫɫ, ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɧɚɢɦɟɧɶɲɟɝɨ ɪɚɫ-
ɯɨɞɚ ɷɧɟɪɝɢɢ, ɞɨɫɬɢɠɟɧɢɹ ɧɚɢɛɨɥɶɲɟɝɨ ɄɉȾ 
ɫɢɫɬɟɦɵ ɢ ɬ. ɞ. Ɋɚɡɪɚɛɨɬɚɧɧɚɹ ɩɪɨɝɪɚɦɦɚ ɧɟ 
ɬɨɥɶɤɨ ɦɨɞɟɥɢɪɭɟɬ ɩɪɨɰɟɫɫɵ, ɧɨ ɢ ɜɡɚɢɦɨ-
ɞɟɣɫɬɜɭɟɬ ɫ ɜɧɟɲɧɢɦɢ ɷɥɟɦɟɧɬɚɦɢ ɫɛɨɪɚ 
ɢɧɮɨɪɦɚɰɢɢ (ɞɚɬɱɢɤɚɦɢ), ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɧɚ 
ɪɟɚɥɶɧɵɯ ɨɛɴɟɤɬɚɯ (ɷɥɟɦɟɧɬɚɯ ɝɢɞɪɨɩɪɢɜɨ-
ɞɚ, ɞɜɢɝɚɬɟɥɹ). ȼ ɫɢɫɬɟɦɚɯ ɫɛɨɪɚ ɢ ɨɛɪɚɛɨɬɤɢ 
ɞɚɧɧɵɯ, ɚ ɬɚɤɠɟ ɞɥɹ ɭɩɪɚɜɥɟɧɢɹ ɬɟɯɧɢɱɟɫɤɢ-
ɦɢ ɨɛɴɟɤɬɚɦɢ ɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɦɢ ɩɪɨɰɟɫɫɚ-
ɦɢ ɩɪɢɦɟɧɹɟɬɫɹ ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɧɚɹ ɫɢɫɬɟɦɚ, 

ɫɩɨɫɨɛɧɚɹ ɜɡɚɢɦɨɞɟɣɫɬɜɨɜɚɬɶ ɫ ɩɟɪɫɨɧɚɥɶ-
ɧɵɦ ɤɨɦɩɶɸɬɟɪɨɦ, - LabVIEW.  

Ɉɫɧɨɜɧɵɟ ɜɵɤɥɚɞɤɢ ɦɚɬɟɦɚɬɢɱɟɫɤɢɯ ɦɨ-
ɞɟɥɟɣ ɫɬɚɥɢ ɨɫɧɨɜɨɣ ɚɥɝɨɪɢɬɦɚ ɦɟɬɨɞɢɤɢ 
ɢɫɫɥɟɞɨɜɚɧɢɹ ɷɧɟɪɝɨɷɮɮɟɤɬɢɜɧɨɫɬɢ ɨɞɧɨ-
ɤɨɜɲɨɜɨɝɨ ɷɤɫɤɚɜɚɬɨɪɚ, ɪɟɚɥɢɡɨɜɚɧɧɨɣ ɜ ɜɢ-
ɞɟ ɜɢɪɬɭɚɥɶɧɨɝɨ ɫɬɟɧɞɚ «GIDRO-Lab», ɫɨɡ-
ɞɚɧɧɨɝɨ ɜ ɫɪɟɞɟ LabVIEW [1]. ɗɥɟɦɟɧɬɵ ɦɟ-
ɬɨɞɢɤɢ ɫɨɡɞɚɧɢɹ ɢ ɪɚɛɨɬɵ ɫɬɟɧɞɚ «GIDRO-
Lab» ɪɚɡɪɚɛɨɬɚɧɵ ɢɫɯɨɞɹ ɢɡ ɫɥɟɞɭɸɳɢɯ ɬɪɟ-
ɛɨɜɚɧɢɣ: ɫɢɫɬɟɦɧɨɫɬɶ, ɦɚɤɫɢɦɚɥɶɧɚɹ ɨɛɳ-
ɧɨɫɬɶ, ɢɧɮɨɪɦɚɬɢɜɧɨɫɬɶ, ɩɪɨɫɬɨɬɚ, ɩɪɨɜɟ-
ɪɹɟɦɨɫɬɶ ɢ ɩɪɟɞɫɤɚɡɚɬɟɥɶɧɚɹ ɫɢɥɚ. 

«GIDRO-Lab» ɫɨɫɬɨɢɬ ɢɡ ɞɜɭɯ ɨɫɧɨɜɧɵɯ 
ɱɚɫɬɟɣ: ɥɢɰɟɜɨɣ ɩɚɧɟɥɢ (Front Panel) ɢ ɛɥɨɤ-
ɞɢɚɝɪɚɦɦɵ (Block Diagram). ɂɧɬɟɪɮɟɣɫ ɩɨɥɶ-
ɡɨɜɚɬɟɥɹ ɫɨɞɟɪɠɢɬ: ɷɥɟɦɟɧɬɵ ɭɩɪɚɜɥɟɧɢɹ 
ɩɪɨɝɪɚɦɦɨɣ; ɛɥɨɤ ɢɫɯɨɞɧɵɯ ɞɚɧɧɵɯ; ɬɚɛɥɢɰɵ 
ɪɚɫɱɟɬɨɜ ɨɬɞɟɥɶɧɨ ɩɨ ɤɚɠɞɨɦɭ ɷɥɟɦɟɧɬɭ ɢ ɝɢɞ-
ɪɨɥɢɧɢɹɦ; ɫɜɨɞɧɵɟ ɞɚɧɧɵɟ ɪɚɫɱɟɬɨɜ ɩɨ ɝɢɞɪɨ-
ɥɢɧɢɹɦ ɫ ɢɡɦɟɧɟɧɢɟɦ ɯɚɪɚɤɬɟɪɢɫɬɢɤ; ɩɚɧɟɥɶ 
ɞɚɧɧɵɯ ɢɡɦɟɪɢɬɟɥɶɧɵɯ ɩɪɢɛɨɪɨɜ (ɪɢɫ. 1). 

 

 

 
 

Ɋɢɫ. 1. ɂɧɬɟɪɚɤɬɢɜɧɵɣ ɢɧɬɟɪɮɟɣɫ ɩɨɥɶɡɨɜɚɬɟɥɹ ɫ ɛɚɡɨɜɵɦɢ  
ɢ ɩɟɪɟɦɟɧɧɵɦɢ ɞɚɧɧɵɦɢ ɨ ɝɢɞɪɨɩɪɢɜɨɞɟ ɨɞɧɨɤɨɜɲɨɜɨɝɨ ɷɤɫɤɚɜɚɬɨɪɚ 

 
ȼ ɪɚɡɪɚɛɨɬɚɧɧɨɦ ɢɧɬɟɪɮɟɣɫɟ ɜ ɥɟɜɨɦ ɜɟɪɯ-

ɧɟɦ ɭɝɥɭ ɩɪɟɞɭɫɦɨɬɪɟɧɨ ɩɨɥɟ ɞɥɹ ɡɚɩɨɥɧɟɧɢɹ 
ɬɟɯɧɢɱɟɫɤɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɤɚɠɞɨɝɨ ɝɢɞɪɨɷɥɟ-
ɦɟɧɬɚ (n, Pɧ, Qɧ). ȼ ɢɧɬɟɪɮɟɣɫɟ ɭɱɬɟɧ ɜɜɨɞ ɞɚɧ-
ɧɵɯ ɨ ɯɚɪɚɤɬɟɪɢɫɬɢɤɟ ɪɚɛɨɱɟɣ ɠɢɞɤɨɫɬɢ (ρ, ν), 
ɩɪɢɦɟɧɹɟɦɨɣ ɩɪɢ ɩɪɨɜɟɞɟɧɢɢ ɷɤɫɩɟɪɢɦɟɧɬɚ. 

ȼ ɝɢɞɪɨɩɪɢɜɨɞɟ ɩɟɪɟɞɚɱɚ ɷɧɟɪɝɢɢ ɩɨɬɨɤɚ 
ɪɚɛɨɱɟɣ ɠɢɞɤɨɫɬɢ ɩɪɨɢɫɯɨɞɢɬ ɩɨ ɝɢɞɪɨɥɢɧɢ-
ɹɦ ɜɵɫɨɤɨɝɨ ɢ ɧɢɡɤɨɝɨ ɞɚɜɥɟɧɢɹ ɪɚɡɥɢɱɧɨɝɨ 

ɞɢɚɦɟɬɪɚɥɶɧɨɝɨ ɫɟɱɟɧɢɹ d, ɞɥɢɧɵ L ɢ ɪɚɡɧɵɦ 
ɤɨɷɮɮɢɰɢɟɧɬɨɦ ɦɟɫɬɧɨɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ. 
ɉɟɪɟɱɢɫɥɟɧɧɵɟ ɩɨɤɚɡɚɬɟɥɢ ɬɚɤɠɟ ɭɱɬɟɧɵ ɜ 
ɞɢɚɥɨɝɨɜɨɦ ɨɤɧɟ ɢɧɬɟɪɮɟɣɫɚ. 

ȼ ɩɪɚɜɨɣ ɱɚɫɬɢ ɢɧɬɟɪɮɟɣɫɚ ɪɚɫɩɨɥɨɠɟɧɚ 
ɢɧɮɨɪɦɚɰɢɹ ɨ ɫɥɢɜɧɨɣ ɢ ɧɚɩɨɪɧɨɣ ɝɢɞɪɨɥɢ-
ɧɢɹɯ. Ⱦɚɧɧɵɟ ɬɚɛɥɢɰɵ ɫɨɞɟɪɠɚɬ ɡɧɚɱɟɧɢɹ 
ɜɯɨɞɧɵɯ ɩɚɪɚɦɟɬɪɨɜ ɨɬɧɨɫɢɬɟɥɶɧɨ i-ɝɨ ɝɢɞɪɨ-
ɷɥɟɦɟɧɬɚ, ɬɚɤɢɟ ɤɚɤ ɪɚɫɯɨɞ ɠɢɞɤɨɫɬɢ Q, ɫɤɨ-
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ɪɨɫɬɶ ɢɫɬɟɱɟɧɢɹ V, ɱɢɫɥɨ Ɋɟɣɧɨɥɶɞɫɚ Re, ɤɨ-
ɷɮɮɢɰɢɟɧɬ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɠɢɞɤɨɫɬɢ λ, ɩɟɪɟ-
ɩɚɞ ɞɚɜɥɟɧɢɹ ∆P ɢ ɬ. ɞ.  

ɉɪɢ ɢɫɫɥɟɞɨɜɚɧɢɢ ɪɚɛɨɱɢɯ ɪɟɠɢɦɨɜ ɩɨ ɥɢ-
ɧɢɹɦ ɫɜɹɡɢ ɱɟɪɟɡ ɪɚɡɪɚɛɨɬɚɧɧɵɣ ɚɥɝɨɪɢɬɦ, 
ɫɨɞɟɪɠɚɳɢɣ ɦɚɬɟɦɚɬɢɱɟɫɤɢɟ ɦɨɞɟɥɢ, ɡɧɚɱɟɧɢɹ 
ɢɡɦɟɧɹɸɬɫɹ ɢ ɯɚɪɚɤɬɟɪɢɡɭɸɬ ɪɟɚɥɶɧɨɟ ɫɨɫɬɨɹ-
ɧɢɟ ɝɢɞɪɨɷɥɟɦɟɧɬɨɜ ɢ ɜɫɟɣ ɫɢɫɬɟɦɵ ɝɢɞɪɨɩɪɢ-
ɜɨɞɚ ɱɟɪɟɡ ɩɨɤɚɡɚɬɟɥɢ ɷɮɮɟɤɬɢɜɧɨɫɬɢ, ɪɚɡɦɟ-
ɳɟɧɧɵɟ ɧɢɠɟ (ɪɢɫ. 1). ɇɚ ɞɚɧɧɨɣ ɫɬɚɞɢɢ ɷɮ-
ɮɟɤɬɢɜɧɨɫɬɶ ɪɚɛɨɬɵ ɨɰɟɧɢɜɚɟɬɫɹ ɦɢɧɢɦɚɥɶ-
ɧɵɦɢ ɩɨɬɟɪɹɦɢ ɞɚɜɥɟɧɢɹ ɜ ɝɢɞɪɨɩɪɢɜɨɞɟ ∆P, 

ɦɨɳɧɨɫɬɶɸ ɝɢɞɪɨɩɪɢɜɨɞɚ Nɝɩ ɧɚ ɪɚɡɧɵɯ ɪɟɠɢ-
ɦɚɯ ɷɤɫɩɥɭɚɬɚɰɢɢ, ɮɚɤɬɢɱɟɫɤɨɣ ɫɢɥɨɣ ɧɚ ɲɬɨɤɟ 
ɝɢɞɪɨɰɢɥɢɧɞɪɚ Rɰ ɢ ɄɉȾ ɝɢɞɪɨɩɪɢɜɨɞɚ ηɝɩ.  

Ⱦɨɫɬɨɢɧɫɬɜɨɦ ɞɚɧɧɨɣ ɦɨɞɟɥɢ ɹɜɥɹɟɬɫɹ 
ɜɨɡɦɨɠɧɨɫɬɶ ɨɰɟɧɢɬɶ ɩɚɪɚɦɟɬɪɵ ɷɮɮɟɤɬɢɜɧɨ-
ɫɬɢ, ɩɪɟɞɭɫɦɨɬɪɟɧɧɵɟ ȽɈɋɌ 17752-81 «Ƚɢɞɪɨ-

ɩɪɢɜɨɞ ɨɛɴɟɦɧɵɣ ɢ ɩɧɟɜɦɨɩɪɢɜɨɞ. Ɍɟɪɦɢɧɵ ɢ 
ɨɩɪɟɞɟɥɟɧɢɹ» ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɡɚɜɢɫɢɦɨɫɬɹɦɢ 
ɬɟɯɧɢɱɟɫɤɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɫɢɥɨɜɨɣ ɭɫɬɚɧɨɜɤɢ 
ɷɤɫɤɚɜɚɬɨɪɚ, ɧɚɩɪɢɦɟɪ, ɦɨɳɧɨɫɬɢ ɞɜɢɝɚɬɟɥɹ Ne 

ɢ ɭɞɟɥɶɧɨɝɨ ɪɚɫɯɨɞɚ ɬɨɩɥɢɜɚ ge.  
ɉɨɥɭɱɟɧɧɵɟ ɩɪɢ ɩɨɦɨɳɢ «GIDRO-Lab» ɡɚ-

ɜɢɫɢɦɨɫɬɢ (ɪɢɫ. 2) ɯɚɪɚɤɬɟɪɢɡɭɸɬ ɜɥɢɹɧɢɟ ɬɟɯ-
ɧɨɥɨɝɢɱɟɫɤɢɯ ɩɚɪɚɦɟɬɪɨɜ ɪɚɛɨɬɵ ɨɞɧɨɤɨɜɲɨɜɨ-
ɝɨ ɷɤɫɤɚɜɚɬɨɪɚ ɧɚ ɪɚɫɯɨɞ ɬɨɩɥɢɜɚ. ɋ ɰɟɥɶɸ ɜɢ-
ɡɭɚɥɢɡɚɰɢɢ ɩɪɨɰɟɫɫɚ ɢ ɩɨɞɪɨɛɧɨɝɨ ɚɧɚɥɢɡɚ ɩɨ-
ɥɭɱɟɧɧɵɯ ɞɚɧɧɵɯ ɪɚɡɪɚɛɨɬɚɧɚ ɥɢɰɟɜɚɹ ɩɚɧɟɥɶ 
ɩɪɢɛɨɪɚ «GIDRO-Lab». ɇɚ ɪɢɫ. 3 ɩɪɨɞɟɦɨɧɫɬɪɢ-
ɪɨɜɚɧɚ ɩɚɧɟɥɶ «GIDRO-Lab», ɧɚ ɤɨɬɨɪɨɣ ɜ ɜɢɞɟ 
ɝɪɚɮɢɤɚ ɢ ɡɧɚɱɟɧɢɣ ɢɡɦɟɪɹɟɦɵɯ ɩɨɤɚɡɚɬɟɥɟɣ ɜ 
ɪɟɠɢɦɟ ɪɟɚɥɶɧɨɝɨ ɜɪɟɦɟɧɢ ɨɬɨɛɪɚɠɚɸɬɫɹ ɪɟ-
ɡɭɥɶɬɚɬɵ ɩɪɨɜɟɞɟɧɢɹ ɷɤɫɩɟɪɢɦɟɧɬɚ. 

 

 
 

ɚ) ɞɜɢɝɚɬɟɥɶ ɛ) ɝɢɞɪɨɩɪɢɜɨɞ   
Ɋɢɫ. 2. Ɂɚɜɢɫɢɦɨɫɬɶ ɪɚɫɯɨɞɚ ɬɨɩɥɢɜɚ ɨɬ ɦɨɳɧɨɫɬɢ 

 

 
 

Ɋɢɫ. 3. Ʌɢɰɟɜɚɹ ɩɚɧɟɥɶ ɩɪɢɛɨɪɚ «GIDRO-Lab» 
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ɉɪɟɞɥɨɠɟɧɧɚɹ ɦɨɞɟɥɶ ɩɚɧɟɥɢ ɩɨɡɜɨɥɹɟɬ 
ɩɪɨɢɡɜɨɞɢɬɶ ɜɧɟɞɪɟɧɢɟ ɨɛɴɟɤɬɨɜ AМЭТЯОБ 
(Excel, АorН ɢ ɞɪ.) ɢ ɬ. ɩ. Ɋɚɡɪɚɛɨɬɚɧɧɵɟ 
ɜɤɥɚɞɤɢ ɝɪɚɮɢɤɚ ɢ ɥɟɜɚɹ ɱɚɫɬɶ ɩɚɧɟɥɢ ɨɛɨɫ-
ɧɨɜɚɧɚ ɧɟɨɛɯɨɞɢɦɨɫɬɶɸ ɤɨɧɬɪɨɥɹ ɢ ɚɧɚɥɢɡɚ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɢ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ ɩɨɤɚɡɚ-
ɬɟɥɟɣ ɩɨ ɫɨɩɭɬɫɬɜɭɸɳɢɦ ɩɪɢɡɧɚɤɚɦ. Ⱦɚɧɧɵɟ 
ɩɨɤɚɡɚɬɟɥɢ ɧɟ ɫɨɞɟɪɠɚɬɶɫɹ ɜ ɢɡɜɟɫɬɧɵɯ ɪɚɡ-
ɪɚɛɨɬɤɚɯ ɞɢɚɝɧɨɫɬɢɱɟɫɤɢɯ ɫɬɟɧɞɨɜ ɢ ɩɪɢɛɨ-
ɪɨɜ. Ʉɪɨɦɟ ɬɨɝɨ, ɫɭɳɟɫɬɜɭɸɳɢɟ ɞɚɬɱɢɤɢ, 
ɩɪɢɦɟɧɹɟɦɵɟ ɧɚ ɷɤɫɤɚɜɚɬɨɪɚɯ ɧɟ ɫɩɨɫɨɛɧɵ 
ɫɱɢɬɵɜɚɬɶ ɢɧɮɨɪɦɚɰɢɸ ɨɛ ɷɧɟɪɝɨɷɮɮɟɤɬɢɜ-
ɧɨɫɬɢ ɩɪɨɰɟɫɫɨɜ ɢ ɪɟɠɢɦɨɜ ɪɚɛɨɬɵ ɝɢɞɪɨ-
ɩɪɢɜɨɞɚ. ȼ ɪɚɡɪɚɛɨɬɚɧɧɨɣ ɚɜɬɨɪɚɦɢ ɩɚɧɟɥɢ 
ɱɟɪɟɡ ɚɥɝɨɪɢɬɦ ɜɡɚɢɦɨɫɜɹɡɢ ɨɰɟɧɢɜɚɟɬɫɹ 
ɦɨɳɧɨɫɬɶ ɝɢɞɪɨɩɪɢɜɨɞɚ Nɝɩ, ɭɞɟɥɶɧɚɹ ɪɚɛɨɬɚ 
Ⱥɭɞ, ɭɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɬɨɩɥɢɜɚ ge, ɩɨɬɟɪɢ 
ɞɚɜɥɟɧɢɹ ∆P ɜ ɡɚɞɚɧɧɵɯ ɭɫɥɨɜɢɹɯ, ɄɉȾ ɝɢɞ-
ɪɨɩɪɢɜɨɞɚ ɢ ɫɨɡɞɚɜɚɟɦɨɟ ɭɫɢɥɢɟ ɧɚ ɲɬɨɤɟ 
Rɰ. ȼ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɝɪɚɮɢɱɟɫɤɨɝɨ ɨɬɨɛɪɚ-
ɠɟɧɢɹ ɪɟɡɭɥɶɬɚɬɨɜ, ɤɚɱɟɫɬɜɟɧɧɵɟ ɯɚɪɚɤɬɟɪɢ-
ɫɬɢɤɢ ɡɚɤɨɧɨɦɟɪɧɨɫɬɟɣ ɩɪɨɰɟɫɫɚ ɪɚɡɪɚɛɨɬɤɢ 
ɝɪɭɧɬɚ ɨɬɫɥɟɠɢɜɚɸɬɫɹ ɫɬɪɟɥɨɱɧɵɦɢ ɢɧɞɢɤɚ-
ɬɨɪɚɦɢ ɢ ɰɢɮɪɨɜɵɦɢ ɬɟɪɦɢɧɚɥɚɦɢ (ɪɢɫ. 3). 
ɂɧɞɢɤɚɬɨɪɵ ɨɬɨɛɪɚɠɚɸɬ ɪɟɡɭɥɶɬɚɬɵ ɪɚɡɪɚ-
ɛɨɬɤɢ ɝɪɭɧɬɚ ɷɤɫɤɚɜɚɬɨɪɨɦ, ɚ ɪɟɝɭɥɹɬɨɪɵ ɞɚ-
ɸɬ ɜɨɡɦɨɠɧɨɫɬɶ ɩɨɥɶɡɨɜɚɬɟɥɸ ɡɚɞɚɬɶ ɢɫɯɨɞ-
ɧɵɟ ɞɚɧɧɵɟ. ɋɪɟɞɚ LabVIEА ɩɪɢ ɩɨɦɟɳɟɧɢɢ 
ɨɛɴɟɤɬɚ ɧɚ ɷɤɪɚɧ ɩɟɪɟɞɧɟɣ ɩɚɧɟɥɢ ɨɩɪɟɞɟ-
ɥɹɟɬ ɪɟɠɢɦ ɪɚɛɨɬɵ. Ɍɭɦɛɥɟɪ ɛɭɞɟɬ ɩɨ ɭɦɨɥ-
ɱɚɧɢɸ ɪɚɛɨɬɚɬɶ ɜ ɪɟɠɢɦɟ «ɪɟɝɭɥɹɬɨɪ», ɚ 
ɮɚɤɬɢɱɟɫɤɨɟ ɭɫɢɥɢɟ ɧɚ ɲɬɨɤɟ ɢɥɢ ɄɉȾ – ɜ 
ɪɟɠɢɦɟ «ɢɧɞɢɤɚɬɨɪ».  

ɇɚ ɝɪɚɮɢɤɟ (ɪɢɫ. 3) ɩɨɤɚɡɚɧɨ ɢɡɦɟɧɟɧɢɟ 
ɦɨɳɧɨɫɬɢ ɝɢɞɪɨɩɪɢɜɨɞɚ ɩɪɢ ɩɟɪɟɯɨɞɧɨɦ ɪɟ-
ɠɢɦɟ ɨɬ ɡɚɱɟɪɩɵɜɚɧɢɹ ɝɪɭɧɬɚ ɤ ɜɵɝɪɭɡɤɟ, ɤɨ-
ɬɨɪɨɟ ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɜɫɩɥɟɫɤɨɦ ɚɦɩɥɢɬɭɞɵ. 
Ⱦɥɢɧɚ ɩɟɪɢɨɞɚ ɩɨɤɚɡɚɧɚ "ɟɪɲɢɫɬɨɫɬɶɸ" ɝɪɚ-
ɮɢɤɚ, ɤɨɬɨɪɚɹ ɜɵɡɜɚɧɚ ɦɚɥɵɦ ɩɟɪɢɨɞɨɦ ɩɪɢ-
ɧɹɬɨɝɨ ɜɪɟɦɟɧɧɨɝɨ ɢɧɬɟɪɜɚɥɚ, ɱɬɨ ɯɚɪɚɤɬɟɪɢ-
ɡɭɟɬ ɛɵɫɬɪɨɟ ɫɪɚɛɚɬɵɜɚɧɢɟ ɤɥɚɩɚɧɧɵɯ ɦɟɯɚ-
ɧɢɡɦɨɜ ɢ ɪɟɝɭɥɹɬɨɪɚ ɪɚɫɯɨɞɚ ɠɢɞɤɨɫɬɢ. Ɍɚɤɨɣ 
ɜɢɞ ɝɪɚɮɢɤɚ ɯɚɪɚɤɬɟɪɢɡɭɟɬ ɩɨɫɬɨɹɧɧɨ ɢɡɦɟ-
ɧɹɸɳɭɸɫɹ ɜɟɥɢɱɢɧɭ ɦɨɳɧɨɫɬɢ ɜ ɡɚɜɢɫɢɦɨɫɬɢ 
ɨɬ ɧɚɪɚɫɬɚɸɳɟɣ ɫɢɥɵ ɧɚ ɲɬɨɤɟ ɰɢɥɢɧɞɪɚ ɩɪɢ 
ɜɧɟɞɪɟɧɢɢ ɪɟɠɭɳɟɣ ɤɪɨɦɤɢ ɤɨɜɲɚ ɜ ɝɪɭɧɬ. 
Ɇɚɤɫɢɦɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ɦɨɳɧɨɫɬɢ ɫɨɫɬɚɜɥɹ-
ɟɬ Nɝɩ=25 Ɇɉɚ. ɇɚ ɲɬɨɤɟ ɝɢɞɪɨɰɢɥɢɧɞɪɚ ɜ 
ɷɬɨɬ ɦɨɦɟɧɬ ɪɚɡɜɢɜɚɟɬɫɹ ɦɚɤɫɢɦɚɥɶɧɚɹ ɫɢɥɚ. 
ɋɧɢɠɟɧɢɟ ɦɨɳɧɨɫɬɢ ɩɪɨɢɫɯɨɞɢɬ ɜ ɦɨɦɟɧɬ 
ɨɬɤɪɵɬɢɹ ɪɟɞɭɤɰɢɨɧɧɨɝɨ ɤɥɚɩɚɧɚ ɫɛɪɨɫɚ ɞɚɜ-
ɥɟɧɢɹ ɜ ɝɢɞɪɨɫɢɫɬɟɦɟ. ɇɨ ɷɬɨ ɜɨɜɫɟ ɧɟ ɨɡɧɚ-
ɱɚɟɬ, ɱɬɨ ɝɢɞɪɨɩɪɢɜɨɞ ɪɚɛɨɬɚɟɬ ɷɮɮɟɤɬɢɜɧɨ. 
Чɚɫɬɶ ɷɧɟɪɝɢɢ ɡɚɬɪɚɱɢɜɚɟɬɫɹ ɧɚ ɩɪɟɨɞɨɥɟɧɢɟ 
ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɫɨɛɫɬɜɟɧɧɵɯ ɦɚɫɫ ɨɛɨɪɭɞɨɜɚ-
ɧɢɹ ɢ ɜɧɭɬɪɟɧɧɢɯ ɫɨɩɪɨɬɢɜɥɟɧɢɣ. ɗɬɨ ɨɬɪɚ-
ɠɟɧɨ ɧɚ ɝɪɚɮɢɤɟ ɜ ɜɢɞɟ ɰɢɤɥɢɱɧɨɫɬɢ ɢɡɦɟɧɟ-
ɧɢɹ ɚɦɩɥɢɬɭɞɵ ɦɨɳɧɨɫɬɢ ɡɚ ɨɱɟɧɶ ɤɨɪɨɬɤɢɣ 
ɩɪɨɦɟɠɭɬɨɤ ɜɪɟɦɟɧɢ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɢɡɦɟ-
ɧɟɧɢɟ ɚɦɩɥɢɬɭɞɵ ɜ ɩɪɟɞɟɥɚɯ ɫ Nɝɩ ≈ 22 ɞɨ 24 

Ɇɉɚ ɫɜɢɞɟɬɟɥɶɫɬɜɭɟɬ ɨ ɫɭɦɦɚɪɧɵɯ ɩɨɬɟɪɹɯ 
ɦɨɳɧɨɫɬɢ. Ⱦɚɧɧɵɟ ɩɨɬɟɪɢ ɝɨɜɨɪɹɬ ɨ ɧɚɥɢɱɢɢ 
ɧɟɫɬɚɛɢɥɶɧɵɯ ɩɪɨɰɟɫɫɨɜ ɜ ɝɢɞɪɨɩɪɢɜɨɞɟ.  

ɇɚ ɪɢɫ. 4 ɩɪɟɞɫɬɚɜɥɟɧɚ ɪɚɡɪɚɛɨɬɚɧɧɚɹ 
ɛɥɨɤ-ɞɢɚɝɪɚɦɦɚ ɝɟɧɟɪɚɰɢɢ ɢ ɨɬɨɛɪɚɠɟɧɢɹ 
ɡɚɜɢɫɢɦɨɫɬɟɣ ɷɧɟɪɝɨɷɮɮɟɤɬɢɜɧɨɫɬɢ ɝɢɞɪɨ-
ɩɪɢɜɨɞɚ ɷɤɫɤɚɜɚɬɨɪɚ. 

 

 
 

Ɋɢɫ. 4. Ȼɥɨɤ-ɞɢɚɝɪɚɦɦɚ ɢɫɯɨɞɧɵɯ ɞɚɧɧɵɯ ɝɢɞɪɨɩɪɢɜɨɞɚ
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Ȼɥɨɤ-ɞɢɚɝɪɚɦɦɚ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɬɟɪɦɢ-
ɧɚɥɵ, ɭɡɥɵ, ɩɪɨɜɨɞɚ ɢ ɤɨɧɫɬɚɧɬɵ, ɚ ɬɚɤɠɟ 

ɫɨɞɟɪɠɢɬ ɧɟɨɛɯɨɞɢɦɵɟ ɝɪɚɮɢɱɟɫɤɢɟ ɢɥɢ ɬɟɤ-
ɫɬɨɜɵɟ ɤɨɦɦɟɧɬɚɪɢɢ (ɪɢɫ. 5). 

 

 
 

Ɋɢɫ. 5. Ȼɥɨɤ-ɞɢɚɝɪɚɦɦɚ ɝɟɧɟɪɚɰɢɢ ɩɪɨɰɟɫɫɨɜ ɢɫɫɥɟɞɨɜɚɧɢɹ 

 
Ɉɫɧɨɜɧɵɟ ɦɚɫɫɢɜɵ ɩɪɨɢɫɯɨɞɹɳɢɯ ɩɪɨ-

ɰɟɫɫɨɜ ɪɟɝɥɚɦɟɧɬɢɪɭɸɬɫɹ ɬɟɪɦɢɧɚɥɨɦ 
(Terminal). Ɉɞɢɧ ɬɟɪɦɢɧɚɥ ɧɚ ɩɪɟɞɥɨɠɟɧɧɨɣ 
ɛɥɨɤ-ɞɢɚɝɪɚɦɦɟ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɤɚɠɞɨɦɭ ɷɥɟ-
ɦɟɧɬɭ ɩɟɪɟɞɧɟɣ ɩɚɧɟɥɢ. Ɍɟɪɦɢɧɚɥɵ ɨɬɨɛɪɚ-
ɠɚɸɬɫɹ ɤɚɤ ɩɢɤɬɨɝɪɚɦɦɵ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 
ɧɚɫɬɪɨɟɤ LКЛVIEА, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɷɥɟ-
ɦɟɧɬɚɦ ɩɟɪɟɞɧɟɣ ɩɚɧɟɥɢ, ɢɥɢ ɤɚɤ ɰɜɟɬɧɵɟ 
ɩɪɹɦɨɭɝɨɥɶɧɢɤɢ ɪɚɡɥɢɱɧɨɝɨ ɜɢɞɚ.  

Ɋɚɡɪɚɛɨɬɚɧɧɵɣ ɜɢɪɬɭɚɥɶɧɵɣ ɫɬɟɧɞ 
«GIDRO-Lab» ɦɨɠɟɬ ɩɟɪɟɞɚɜɚɬɶ ɧɟɩɨɫɪɟɞɫɬ-
ɜɟɧɧɨ ɩɨ ɲɢɧɟ GPIB ɞɨ 1000 ɨɬɫɱɟɬɨɜ ɜ ɫɟ-
ɤɭɧɞɭ ɜ ɭɞɨɛɧɨɦ ɞɥɹ ɨɩɟɪɚɬɨɪɚ ɮɨɪɦɚɬɟ 
ASCII. ȼ ɫɬɚɧɞɚɪɬɧɨɣ ɤɨɧɮɢɝɭɪɚɰɢɢ ɢɡɦɟɪɢ-
ɬɟɥɶɧɵɯ ɩɪɢɛɨɪɨɜ ɢɦɟɸɬɫɹ ɞɜɚ ɬɢɩɚ ɢɧɬɟɪ-
ɮɟɣɫɨɜ: VISA ɢ RS-232. Ⱦɢɚɝɧɨɫɬɢɱɟɫɤɢɣ 
ɩɪɢɛɨɪ «GIDRO-Lab» ɜɵɞɚɟɬ ɫɢɝɧɚɥɵ ɡɚɜɟɪ-
ɲɟɧɢɹ ɢɡɦɟɪɟɧɢɹ ɢ ɜɧɟɲɧɟɝɨ ɡɚɩɭɫɤɚ 
(EбЭОrnКl TrТРРОr), ɫ ɩɨɦɨɳɶɸ ɤɨɬɨɪɵɯ ɦɨɠɧɨ 
ɫɢɧɯɪɨɧɢɡɢɪɨɜɚɬɶ ɟɝɨ ɪɚɛɨɬɭ ɫ ɞɪɭɝɢɦɢ ɩɪɢ-
ɛɨɪɚɦɢ ɜ ɫɢɫɬɟɦɟ. ɉɪɢɛɨɪ «GIDRO-Lab» ɜɵ-
ɞɚɟɬ ɬɚɤɠɟ ɌɌɅ-ɫɢɝɧɚɥ, ɭɤɚɡɵɜɚɸɳɢɣ ɧɚ ɩɨ-
ɥɨɠɢɬɟɥɶɧɵɟ ɢɥɢ ɨɬɪɢɰɚɬɟɥɶɧɵɟ ɪɟɡɭɥɶɬɚɬɵ 
ɞɨɩɭɫɤɨɜɵɯ ɢɫɩɵɬɚɧɢɣ. 

Ɋɚɡɪɚɛɨɬɚɧɧɵɣ «GIDRO-Lab» ɩɨɞɞɟɪɠɢ-
ɜɚɟɬ ɬɪɢ ɤɨɦɚɧɞɧɵɯ ɹɡɵɤɚ (SCPI, AРТlОnЭ 
3478A ɢ FlЮФО 8840Ⱥ/42Ⱥ), ɩɨɷɬɨɦɭ ɩɨɥɶɡɨɜɚ-
ɬɟɥɸ ɧɟ ɩɪɢɯɨɞɢɬɫɹ ɩɟɪɟɩɢɫɵɜɚɬɶ ɭɠɟ ɫɭɳɟ-
ɫɬɜɭɸɳɟɟ ɩɪɨɝɪɚɦɦɧɨɟ ɨɛɟɫɩɟɱɟɧɢɟ ɢɫɩɵɬɚ-
ɧɢɣ. Ɏɭɧɤɰɢɢ ɦɟɧɸ ɞɚɸɬ ɞɨɫɬɭɩ ɤ ɭɫɨɜɟɪɲɟɧ-

ɫɬɜɨɜɚɧɧɵɦ ɫɜɨɣɫɬɜɚɦ ɩɪɢɛɨɪɚ, ɱɬɨ ɩɨɡɜɨɥɹ-
ɟɬ ɨɩɬɢɦɢɡɢɪɨɜɚɬɶ ɟɝɨ ɪɚɛɨɬɭ ɞɥɹ ɤɚɠɞɨɣ 
ɤɨɧɤɪɟɬɧɨɣ ɢɡɦɟɪɢɬɟɥɶɧɨɣ ɡɚɞɚɱɢ. 

ɉɪɨɝɪɚɦɦɧɵɣ ɩɚɤɟɬ AРТlОnЭ InЭЮТLТnФ ɩɨ-
ɡɜɨɥɹɟɬ ɭɩɪɨɫɬɢɬɶ ɨɛɪɚɛɨɬɤɭ ɧɚɤɨɩɥɟɧɧɵɯ 
ɞɚɧɧɵɯ, ɢɫɩɨɥɶɡɭɹ ɝɪɚɮɢɱɟɫɤɭɸ ɫɪɟɞɭ ɪɚɡɪɚ-
ɛɨɬɤɢ LabVIEW, ɞɥɹ ɚɧɚɥɢɡɚ, ɢɧɬɟɪɩɪɟɬɚɰɢɢ, 
ɨɬɨɛɪɚɠɟɧɢɹ, ɢ ɞɨɤɭɦɟɧɬɢɪɨɜɚɧɢɹ ɞɚɧɧɵɯ. 
ȼɨɡɦɨɠɧɨɫɬɶ ɡɚɩɢɫɢ ɛɨɥɶɲɢɯ ɞɚɧɧɵɯ ɩɨɡɜɨ-
ɥɹɟɬ ɡɚɩɨɦɢɧɚɬɶ ɪɟɡɭɥɶɬɚɬɵ, ɱɬɨ ɫɩɨɫɨɛɫɬɜɭ-
ɟɬ ɩɪɨɜɟɞɟɧɢɸ ɪɟɬɪɨɫɩɟɤɬɢɜɧɨɝɨ ɚɧɚɥɢɡɚ, 
ɫɬɚɬɢɫɬɢɱɟɫɤɨɣ ɨɛɪɚɛɨɬɤɢ ɢ ɬ.ɞ. 

ɉɟɪɜɨɫɬɟɩɟɧɧɨɟ ɨɛɪɚɳɟɧɢɟ ɨɩɟɪɚɬɨɪɚ-
ɢɫɫɥɟɞɨɜɚɬɟɥɹ ɤ ɩɪɨɝɪɚɦɦɧɨɣ ɨɫɧɚɫɬɤɢ ɩɪɢ-
ɛɨɪɚ «GIDRO-Lab» (ɪɢɫ. 6) ɡɚɤɥɸɱɚɟɬɫɹ ɜɨ 
ɜɡɚɢɦɨɞɟɣɫɬɜɢɢ ɡɚɩɪɚɲɢɜɚɟɦɵɯ ɩɟɪɜɢɱɧɵɯ 
ɞɚɧɧɵɯ ɫ ɛɢɛɥɢɨɬɟɱɧɨɣ ɛɚɡɨɣ ɞɚɧɧɵɯ. ɉɪɨ-
ɝɪɚɦɦɚ, ɩɪɢɧɢɦɚɹ ɡɚɩɪɨɫ, ɚɧɚɥɢɡɢɪɭɟɬ, ɢɧ-
ɬɟɪɩɪɟɬɢɪɭɟɬ ɧɚ «ɦɚɲɢɧɧɵɣ ɹɡɵɤ» ɩɨɫɬɚɜ-
ɥɟɧɧɭɸ ɡɚɞɚɱɭ ɢ ɜ ɜɢɞɟ ɨɬɱɟɬɚ ɮɨɪɦɢɪɭɟɬ 
ɢɧɮɨɪɦɚɰɢɸ ɩɨ ɜɯɨɞɧɵɦ ɞɚɧɧɵɦ ɩɟɪɜɢɱɧɨɣ 
ɨɛɪɚɛɨɬɤɢ. Ⱦɚɥɟɟ, ɩɪɢ ɫɨɨɬɜɟɬɫɬɜɢɢ ɬɟɯɧɢɱɟ-
ɫɤɢɦ ɭɫɥɨɜɢɹɦ, ɩɪɨɢɫɯɨɞɢɬ ɢɧɬɟɝɪɚɰɢɹ ɜɵ-
ɛɪɚɧɧɵɯ ɞɚɧɧɵɯ ɢɥɢ ɉɈ ɫ ɪɚɡɪɚɛɨɬɚɧɧɵɦ 
ɩɪɢɛɨɪɨɦ. ɉɪɢ ɫɤɚɧɢɪɨɜɚɧɢɢ ɫɨɜɦɟɫɬɢɦɨɫɬɢ 
ɩɪɨɝɪɚɦɦ ɮɨɪɦɢɪɭɟɬɫɹ ɨɬɱɟɬ ɫ ɪɟɤɨɦɟɧɞɚ-
ɰɢɹɦɢ ɨɛ ɢɡɦɟɧɟɧɢɹɯ ɢɥɢ ɩɪɢɧɹɬɢɹ ɡɚɞɚɱɢ. 
Ʉɨɦɩɥɟɤɫ ɨɩɢɫɚɧɧɵɯ ɦɟɪ ɩɨ ɫɭɬɢ ɹɜɥɹɟɬɫɹ 
ɨɬɥɚɞɤɨɣ ɢ ɚɞɚɩɬɚɰɢɟɣ ɫɢɫɬɟɦɵ ɤ ɡɚɞɚɧɧɵɦ 
ɭɫɥɨɜɢɹɦ ɪɚɛɨɬɵ. Ⱦɚɥɟɟ ɨɩɟɪɚɬɨɪɨɦ-
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ɢɫɫɥɟɞɨɜɚɬɟɥɟɦ ɜɧɨɫɢɬɫɹ ɧɟɨɛɯɨɞɢɦɵɣ ɦɚɫ-
ɫɢɜ ɞɚɧɧɵɯ ɩɨ ɢɫɫɥɟɞɭɟɦɨɦɭ ɨɛɴɟɤɬɭ, ɩɪɨɜɟ-
ɪɹɟɬɫɹ ɫɜɹɡɶ ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɞɚɬɱɢɤɨɜ ɫ ɛɥɨ-

ɤɨɦ ɭɩɪɚɜɥɟɧɢɹ ɢ ɡɚɩɭɫɤɚɟɬɫɹ ɩɪɢɛɨɪ ɧɚ ɡɚ-
ɞɚɧɧɵɯ ɪɟɠɢɦɚɯ ɪɚɛɨɬɵ.  

 

 
 

Ɋɢɫ. 6. Ȼɥɨɤ-ɫɯɟɦɚ ɚɥɝɨɪɢɬɦɚ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ ɩɪɢɛɨɪɚ «GIDRO-Lab» 

 
ɋɱɢɬɵɜɚɹ ɫɢɝɧɚɥɵ ɫ ɞɚɬɱɢɤɨɜ, ɩɪɢɛɨɪ ɢɯ 

ɢɞɟɧɬɢɮɢɰɢɪɭɟɬ ɢ ɧɚɩɪɚɜɥɹɟɬ ɜ ɛɥɨɤ - ɞɢɚ-
ɝɪɚɦɦɭ. Ⱦɚɥɟɟ ɩɨ ɪɚɡɪɚɛɨɬɚɧɧɨɦɭ ɚɥɝɨɪɢɬɦɭ 
(ɪɢɫ. 6) ɩɪɨɢɫɯɨɞɢɬ ɩɟɪɜɢɱɧɵɣ ɪɚɫɱɟɬ ɞɚɧɧɵɯ 
ɭɤɚɡɚɧɧɵɯ ɜ ɡɚɞɚɱɢ. 

ɉɪɢ ɩɨɫɬɭɩɥɟɧɢɢ ɧɨɜɨɝɨ ɢɥɢ ɞɨɩɨɥɧɢ-
ɬɟɥɶɧɨɝɨ ɦɚɫɫɢɜɚ ɞɚɧɧɵɯ ɚɧɚɥɢɡɢɪɭɟɬɫɹ ɤɨɪ-
ɪɟɤɬɧɨɫɬɶ ɜɜɟɞɟɧɧɵɯ ɩɨɤɚɡɚɬɟɥɟɣ ɢ ɩɨɥɧɨɬɚ 
ɨɛɴɟɦɚ ɞɚɧɧɵɯ ɞɥɹ ɩɪɨɜɟɞɟɧɢɹ ɪɚɫɱɟɬɧɨɣ 
ɨɩɟɪɚɰɢɢ. ɉɪɢ ɜɵɩɨɥɧɟɧɧɨɦ ɭɫɥɨɜɢɢ, ɮɨɪ-
ɦɢɪɭɟɬɫɹ ɬɟɪɦɢɧɚɥ ɤɨɥɢɱɟɫɬɜɟɧɧɵɯ ɩɨɤɚɡɚ-
ɬɟɥɟɣ ɫ ɩɪɟɨɛɪɚɡɨɜɚɧɢɟɦ ɢɯ ɜ ɛɥɨɤɢ ɞɢɚ-
ɝɪɚɦɦ ɧɚɯɨɞɹɳɢɟɫɹ ɜ ɩɨɫɬɨɹɧɧɨɣ ɞɢɧɚɦɢɤɟ 
ɩɪɢ ɩɨɫɬɭɩɥɟɧɢɢ ɦɟɧɹɸɳɢɯɫɹ ɫɢɝɧɚɥɨɜ.  

ɉɨɫɥɟ ɨɤɨɧɱɚɬɟɥɶɧɨɣ ɨɛɪɚɛɨɬɤɢ ɮɨɪɦɢ-
ɪɭɟɬɫɹ ɨɬɱɟɬ ɧɚ ɦɨɧɢɬɨɪɟ ɉɄ ɢ ɜɵɜɨɞɢɬɫɹ ɧɚ 
ɩɟɱɚɬɶ. 

Ɂɚɤɥɸɱɟɧɢɟ 
1. Ⱦɨɫɬɚɬɨɱɧɨ ɪɟɡɭɥɶɬɚɬɢɜɧɨ ɢɫɩɨɥɶɡɨɜɚɧ 

ɤɨɦɩɥɟɤɫ ɛɚɡɨɜɵɯ ɦɟɬɨɞɨɜ ɢɫɫɥɟɞɨɜɚɧɢɹ, ɜ 
ɬ.ɱ. ɢɦɢɬɚɰɢɨɧɧɨɟ ɦɨɞɟɥɢɪɨɜɚɧɢɟ ɩɪɨɰɟɫɫɨɜ. 
ɇɚ ɛɚɡɟ ɉɈ ɢ ɫɪɟɞɵ LКЛVIEА ɪɚɡɪɚɛɨɬɚɧɚ 
ɦɟɬɨɞɢɤɚ ɩɪɨɜɟɞɟɧɢɹ ɜɢɪɬɭɚɥɶɧɨɝɨ ɷɤɫɩɟɪɢ-
ɦɟɧɬɚ ɷɧɟɪɝɨɷɮɮɟɤɬɢɜɧɨɫɬɢ ɝɢɞɪɨɩɪɢɜɨɞɚ 
ɷɤɫɤɚɜɚɬɨɪɚ, ɩɨɡɜɨɥɢɜɲɚɹ ɜɵɹɜɢɬɶ ɤɚɱɟɫɬ-

ɜɟɧɧɨ ɧɨɜɵɟ ɡɚɤɨɧɨɦɟɪɧɨɫɬɢ ɢɫɫɥɟɞɭɟɦɵɯ 
ɹɜɥɟɧɢɣ: 

- ɧɚɝɪɭɡɨɱɧɵɟ ɪɟɠɢɦɵ ɝɢɞɪɨɩɪɢɜɨɞɚ; 
- ɦɨɳɧɨɫɬɧɨɣ ɛɚɥɚɧɫ ɝɢɞɪɨɩɪɢɜɨɞɚ; 
- ɭɞɟɥɶɧɭɸ ɷɧɟɪɝɨɟɦɤɨɫɬɶ ɬɟɯɧɨɥɨɝɢɱɟ-

ɫɤɢɯ ɩɪɨɰɟɫɫɨɜ; 
- ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɩɨɤɚɡɚɬɟɥɢ ɫɢɥɨɜɨɣ 

ɭɫɬɚɧɨɜɤɢ. 
2. Ɋɚɡɪɚɛɨɬɚɧɧɵɣ ɜɢɪɬɭɚɥɶɧɵɣ ɩɪɢɛɨɪ 

ɨɛɥɚɞɚɟɬ ɪɚɫɲɢɪɟɧɧɵɦ ɫɩɟɤɬɪɨɦ ɮɭɧɤɰɢɣ ɩɨ 
ɢɫɫɥɟɞɨɜɚɧɢɸ ɩɪɢɱɢɧɧɨ-ɫɥɟɞɫɬɜɟɧɧɵɯ ɫɜɹ-
ɡɟɣ, ɭɫɬɚɧɨɜɥɟɧɢɸ ɡɚɜɢɫɢɦɨɫɬɟɣ ɩɪɨɬɟɤɚɸ-
ɳɢɯ ɩɪɨɰɟɫɫɨɜ ɜ ɫɢɫɬɟɦɚɯ ɝɢɞɪɨɩɪɢɜɨɞɚ 
ɡɟɦɥɟɪɨɣɧɵɯ ɦɚɲɢɧ. 

3. Ɋɚɡɪɚɛɨɬɚɧɧɵɣ ɚɥɝɨɪɢɬɦ ɪɚɛɨɬɵ ɜɢɪ-
ɬɭɚɥɶɧɨɝɨ ɫɬɟɧɞɚ ɨɛɟɫɩɟɱɢɜɚɟɬ ɩɨɥɭɱɟɧɢɟ 
ɧɨɜɵɯ ɞɨɫɬɨɜɟɪɧɵɯ ɪɟɡɭɥɶɬɚɬɨɜ ɩɨ ɢɫɫɥɟɞɨ-
ɜɚɧɢɸ ɷɧɟɪɝɨɷɮɮɟɤɬɢɜɧɨɫɬɢ ɷɤɫɤɚɜɚɬɨɪɚ ɫ 
ɭɱɟɬɨɦ ɢɡɦɟɧɹɸɳɢɯɫɹ ɭɫɥɨɜɢɣ ɷɤɫɩɥɭɚɬɚɰɢɢ. 
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Abstract. The current stage of development of 

processes of modeling systems characterized by an 
increase of functional saturation. Modeling work 
processes excavator hydraulic drive is a complex hie-
rarchical task, as in the performance of technological 
operations of the excavator is necessary to record and 
analyze a large number of factors and parameters, 
dynamically changing over time. The article reflected 
the description of the developed complex systems of 
the pilot studies shovel energy efficiency through the 
integration of support virtual systems, has a wide 
range of functionality and reduces the complexity of 
carrying out experimental research. 

Keywords. watching system, algorithm, resis-
tance forces, kinematic couple. 
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