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ɊȿɎȿɊȺɌ  

ȼɵɩɭɫɤɧɚɹ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɚɹ ɪɚɛɨɬɚ ɧɚ ɬɟɦɭ "Ⱥɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɚɹ 

ɫɢɫɬɟɦɚ ɜɟɧɬɢɥɹɰɢɢ" ɫɨɞɟɪɠɢɬ 50 ɫɬɪɚɧɢɰ ɬɟɤɫɬɨɜɨɝɨ ɞɨɤɭɦɟɧɬɚ, 8 ɬɚɛɥɢɰ, 

42 ɪɢɫɭɧɤɚ, 20 ɢɫɩɨɥɶɡɨɜɚɧɧɵɯ ɢɫɬɨɱɧɢɤɨɜ. 

Ʉɥɸɱɟɜɵɟ ɫɥɨɜɚ: ȺȼɌɈɆȺɌɂɁȺɐɂə, ɋɂɋɌȿɆɕ 

ȺȼɌɈɆȺɌɂɑȿɋɄɈȽɈ ɍɉɊȺȼɅȿɇɂə, ɋɂɋɌȿɆɕ ȼȿɇɌɂɅəɐɂɂ, 

ɆȺɃɇɂɇȽ-ɎȿɊɆȺ, SIMINTECH, ɆɈȾȿɅɂɊɈȼȺɇɂȿ. 

Ɉɛɴɟɤɬ ɚɜɬɨɦɚɬɢɡɚɰɢɢ – ɫɢɫɬɟɦɵ ɜɟɧɬɢɥɹɰɢɢ ɩɨɦɟɳɟɧɢɹ ɧɚ 

ɦɚɣɧɢɧɝ-ɮɟɪɦɟ 

ɉɪɟɞɦɟɬ ɪɚɡɪɚɛɨɬɤɢ – ɚɜɬɨɦɚɬɢɡɚɰɢɹ ɩɪɨɰɟɫɫɨɜ ɜɟɧɬɢɥɹɰɢɢ 

ɐɟɥɶ ɪɚɛɨɬɵ – ɪɚɡɪɚɛɨɬɤɚ ɫɢɫɬɟɦɵ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɭɩɪɚɜɥɟɧɢɹ 

ɜɟɧɬɢɥɹɰɢɢ ɜ ɦɚɣɧɢɧɝ-ɮɟɪɦɟ 

Ɂɚɞɚɱɢ, ɤɨɬɨɪɵɟ ɪɟɲɚɥɢɫɶ ɜ ɯɨɞɟ ɜɵɩɨɥɧɟɧɢɹ ɞɚɧɧɨɣ ɛɚɤɚɥɚɜɪɫɤɨɣ 

ɪɚɛɨɬɵ: 

ɚ) Ɋɚɫɫɦɨɬɪɟɬɶ ɬɟɨɪɟɬɢɱɟɫɤɢɟ ɨɫɧɨɜɵ ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɫɢɫɬɟɦ 

ɜɟɧɬɢɥɹɰɢɢ ɜ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ(ɪɚɛɨɱɢɯ) ɩɨɦɟɳɟɧɢɹɯ 

ɛ) Ɋɚɡɪɚɛɨɬɚɬɶ ɫɬɪɭɤɬɭɪɧɭɸ ɢ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɫɯɟɦɭ ɭɩɪɚɜɥɟɧɢɹ 

ɫɢɫɬɟɦ ɜɟɧɬɢɥɹɰɢɢ 

ɜ) ɋɦɨɞɟɥɢɪɨɜɚɬɶ ɩɪɨɰɟɫɫ ɜɟɧɬɢɥɹɰɢɢ ɜ ɩɨɦɟɳɟɧɢɢ ɜ ɫɪɟɞɟ 

ɞɢɧɚɦɢɱɟɫɤɨɝɨ ɦɨɞɟɥɢɪɨɜɚɧɢɹ “SimInTech” 
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ȼȼȿȾȿɇɂȿ 
 

Ɇɚɣɧɢɧɝ-ɮɟɪɦɚ – ɩɨɦɟɳɟɧɢɟ, ɫɩɟɰɢɚɥɶɧɨ ɨɛɨɪɭɞɨɜɚɧɧɨɟ ɞɥɹ 

ɦɚɣɧɢɧɝɚ ɤɪɢɩɬɨɜɚɥɸɬ. ɉɨɦɟɳɟɧɢɟɦ ɦɨɠɟɬ ɛɵɬɶ ɰɨɤɨɥɶɧɵɣ ɷɬɚɠ ɞɨɦɚ, ɢɥɢ 

ɠɟ ɩɨɫɬɪɨɟɧɧɨɟ ɞɥɹ ɮɟɪɦɵ ɧɟɛɨɥɶɲɨɟ ɡɞɚɧɢɟ. ɇɚ ɧɢɯ ɪɚɡɦɟɳɚɟɬɫɹ 

ɨɛɨɪɭɞɨɜɚɧɢɟ ɜ ɜɢɞɟ ɦɧɨɠɟɫɬɜɚ ɤɨɦɩɶɸɬɟɪɨɜ ɫ ɐɉɍ ɢ ɭɫɬɪɨɣɫɬɜɚɦɢ ASIC. 

Ɇɚɣɧɢɧɝ-ɮɟɪɦɵ — ɷɬɨ ɦɨɳɧɵɟ ɢɫɬɨɱɧɢɤɢ ɷɥɟɤɬɪɨɩɢɬɚɧɢɹ, ɤɨɬɨɪɵɟ 

ɜɵɪɚɛɚɬɵɜɚɸɬ ɛɨɥɶɲɨɟ ɤɨɥɢɱɟɫɬɜɨ ɬɟɩɥɨɬɵ ɢ, ɱɬɨɛɵ ɧɟ ɩɪɨɢɫɯɨɞɢɥɨ 

ɩɟɪɟɝɪɟɜɚ, ɚ ɜ ɩɨɫɥɟɞɫɬɜɢɢ ɫɝɨɪɚɧɢɹ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɧɭɠɧɵ ɤɚɱɟɫɬɜɟɧɧɵɟ ɢ 

ɯɨɪɨɲɨ ɫɩɪɨɟɤɬɢɪɨɜɚɧɧɵɟ ɫɢɫɬɟɦɵ ɜɟɧɬɢɥɹɰɢɢ, ɚ ɬɚɤɠɟ ɩɟɪɫɨɧɚɥ, ɤɨɬɨɪɵɣ 

ɛɭɞɟɬ ɫɥɟɞɢɬɶ ɡɚ ɪɚɛɨɬɨɣ ɫɢɫɬɟɦɵ. 

Ɉɪɝɚɧɢɡɚɰɢɹ ɫɢɫɬɟɦɵ ɨɯɥɚɠɞɟɧɢɹ ɢ ɜɟɧɬɢɥɹɰɢɢ ɩɨɦɟɳɟɧɢɹ ɹɜɥɹɟɬɫɹ 

ɨɞɧɨɣ ɢɡ ɫɚɦɵɯ ɜɚɠɧɵɯ ɭɫɥɨɜɢɣ ɨɬɤɪɵɬɢɹ ɢ ɧɨɪɦɚɥɶɧɨɣ ɪɚɛɨɬɵ ɦɚɣɧɢɧɝ-

ɮɟɪɦɵ. ȼɢɞɟɨɤɚɪɬɵ ɜɵɞɟɥɹɸɬ ɫɥɢɲɤɨɦ ɛɨɥɶɲɨɟ ɤɨɥɢɱɟɫɬɜɨ ɬɟɩɥɨɬɵ, ɚ ɢɯ 

ɧɚ ɮɟɪɦɟ ɧɟ ɦɚɥɨɟ ɤɨɥɢɱɟɫɬɜɨ, ɢ, ɟɫɥɢ ɛɭɞɟɬ ɩɪɨɢɫɯɨɞɢɬɶ ɩɟɪɟɝɪɟɜ ɷɬɨ 

ɧɟɝɚɬɢɜɧɨ ɩɨɜɥɢɹɟɬ ɧɚ ɫɬɚɛɢɥɶɧɭɸ ɪɚɛɨɬɭ ɮɟɪɦɵ. Ⱦɥɹ ɭɫɬɪɚɧɟɧɢɹ ɬɚɤɢɯ 

ɩɪɨɛɥɟɦ ɧɭɠɧɨ ɫɨɡɞɚɬɶ ɩɪɚɜɢɥɶɧɵɣ ɬɟɩɥɨɨɛɦɟɧ ɜ ɩɨɦɟɳɟɧɢɢ. Ɍɟɦɩɟɪɚɬɭɪɚ 

ɞɨɥɠɧɚ ɧɚɯɨɞɢɬɶɫɹ ɜ ɪɚɛɨɱɟɦ ɞɢɚɩɚɡɨɧɟ, ɬ.ɟ. ɧɟ ɫɥɢɲɤɨɦ ɧɢɡɤɨɣ ɢ ɧɟ 

ɫɥɢɲɤɨɦ ɜɵɫɨɤɨɣ. 

ɋɩɢɫɨɤ ɭɫɬɪɨɣɫɬɜ ɞɥɹ ɫɢɫɬɟɦɵ ɜɟɧɬɢɥɹɰɢɢ ɦɚɣɧɢɧɝ-ɮɟɪɦɵ: 

ɚ) ȼɟɧɬɢɥɹɬɨɪ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɣ ɩɪɢɬɨɤ ɜɨɡɞɭɯɚ ɫ ɭɥɢɰɵ 

ɛ) ȼɟɧɬɢɥɹɬɨɪ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɣ ɜɵɬɹɠɤɭ ɜɨɡɞɭɯɚ ɢɡ ɩɨɦɟɳɟɧɢɹ 

ɜ) Ɏɢɥɶɬɪɵ, ɤɨɬɨɪɵɟ ɨɱɢɳɚɸɬ ɜɨɡɞɭɯ ɨɬ ɡɚɝɪɹɡɧɟɧɢɣ, ɧɚɩɪɢɦɟɪ, 

ɝɪɹɡɶ, ɩɵɥɶ 

ɝ) Ɂɚɫɥɨɧɤɚ ɫ ɷɥɟɤɬɪɢɱɟɫɤɢɦ ɩɪɢɜɨɞɨɦ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɚɹ ɞɥɹ 

ɨɬɤɪɵɬɢɹ ɢ ɡɚɤɪɵɬɢɹ ɤɚɧɚɥɚ ɩɪɢ ɜɤɥɸɱɟɧɢɢ/ɜɵɤɥɸɱɟɧɢɢ 

ɜɟɧɬɢɥɹɰɢɢ 

ɞ) Ⱥɜɬɨɦɚɬɢɱɟɫɤɚɹ ɫɢɫɬɟɦɚ ɭɩɪɚɜɥɟɧɢɹ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɚɹ ɞɥɹ 

ɭɩɪɚɜɥɟɧɢɹ ɢ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɜɨɡɞɭɯɨɨɛɦɟɧɚ 
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ɟ) ɋɢɫɬɟɦɚ ɜɨɡɞɭɯɨɜɨɞɨɜ, ɩɨ ɤɨɬɨɪɨɣ ɬɪɚɧɫɩɨɪɬɢɪɭɟɬɫɹ ɢ 

ɪɚɫɩɪɟɞɟɥɹɟɬɫɹ ɩɪɢɬɨɱɧɵɣ ɜɨɡɞɭɯ 

Ɉɛɴɟɤɬ ɚɜɬɨɦɚɬɢɡɚɰɢɢ – ɫɢɫɬɟɦɵ ɜɟɧɬɢɥɹɰɢɢ ɩɨɦɟɳɟɧɢɹ ɦɚɣɧɢɧɝ-

ɮɟɪɦɵ. 

Ɉɛɴɟɤɬ ɪɚɡɪɚɛɨɬɤɢ – ɚɜɬɨɦɚɬɢɡɚɰɢɹ ɫɢɫɬɟɦ ɜɟɧɬɢɥɹɰɢɢ. 

ɐɟɥɶ ɪɚɛɨɬɵ – ɪɚɡɪɚɛɨɬɤɚ ɫɢɫɬɟɦ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɭɩɪɚɜɥɟɧɢɹ 

ɜɟɧɬɢɥɹɰɢɢ. 

Ɂɚɞɚɱɢ, ɤɨɬɨɪɵɟ ɪɟɲɚɥɢɫɶ ɜ ɯɨɞɟ ɜɵɩɨɥɧɟɧɢɹ ɞɚɧɧɨɣ ɛɚɤɚɥɚɜɪɫɤɨɣ 

ɪɚɛɨɬɵ: 

a) Ɋɚɫɫɦɨɬɪɟɬɶ ɬɟɨɪɟɬɢɱɟɫɤɢɟ ɨɫɧɨɜɵ ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɫɢɫɬɟɦ 

ɜɟɧɬɢɥɹɰɢɢ ɜ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ(ɪɚɛɨɱɢɯ) ɩɨɦɟɳɟɧɢɹɯ 

b) Ɋɚɡɪɚɛɨɬɚɬɶ ɫɬɪɭɤɬɭɪɧɭɸ ɢ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɫɯɟɦɭ ɭɩɪɚɜɥɟɧɢɹ 

ɫɢɫɬɟɦ ɜɟɧɬɢɥɹɰɢɢ 

c) ɋɦɨɞɟɥɢɪɨɜɚɬɶ ɩɪɨɰɟɫɫ ɜɟɧɬɢɥɹɰɢɢ ɜ ɩɨɦɟɳɟɧɢɢ ɜ ɫɪɟɞɟ 

ɞɢɧɚɦɢɱɟɫɤɨɝɨ ɦɨɞɟɥɢɪɨɜɚɧɢɹ “SimInTech” 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



6 
 

1 ɋɂɋɌȿɆɕ ȼȿɇɌɂɅəɐɂɂ 
 

1.1 ɉɪɟɞɧɚɡɧɚɱɟɧɢɟ ɢ ɨɩɢɫɚɧɢɟ 
 

ȼɟɧɬɢɥяɰɢя (ɨɬ ɥɚɬ. ventilatio – ɩɪɨɜɟɬɪɢɜɚɧɢɟ) – ɪɟɝɭɥɢɪɭɟɦɵɣ 

ɜɨɡɞɭɯɨɨɛɦɟɧ ɜ ɩɨɦɟɳɟɧɢɹɯ, ɫɨɡɞɚɸɳɢɣ ɛɥɚɝɨɩɪɢɹɬɧɨɟ ɞɥɹ ɱɟɥɨɜɟɤɚ ɢɥɢ 

ɨɛɨɪɭɞɨɜɚɧɢɟ ɫɨɫɬɨɹɧɢɟ ɜɨɡɞɭɲɧɨɣ ɫɪɟɞɵ (ɫɨɫɬɚɜɚ ɜɨɡɞɭɯɚ, ɬɟɦɩɟɪɚɬɭɪɵ, 

ɜɥɚɠɧɨɫɬɢ ɢ ɩɪ.), ɚ ɬɚɤɠɟ ɫɨɜɨɤɭɩɧɨɫɬɶ ɬɟɯɧɢɱɟɫɤɢɯ ɫɪɟɞɫɬɜ, 

ɨɛɟɫɩɟɱɢɜɚɸɳɢɯ ɬɚɤɨɣ ɜɨɡɞɭɯɨɨɛɦɟɧ. 

ɋɢɫɬɟɦɵ ɜɟɧɬɢɥяɰɢɢ (ɋȼ) – ɤɨɦɩɥɟɤɫ ɫɩɟɰɢɚɥɶɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɞɥɹ 

ɩɨɫɬɨɹɧɧɨɝɨ ɢɥɢ ɩɟɪɢɨɞɢɱɟɫɤɨɝɨ ɭɞɚɥɟɧɢɹ ɨɬɪɚɛɨɬɚɧɧɨɝɨ ɜɨɡɞɭɯɚ ɢɡ 

ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ, ɫɤɥɚɞɫɤɢɯ ɢ ɠɢɥɵɯ ɩɨɦɟɳɟɧɢɣ. 

ȼ ɩɟɪɜɭɸ ɨɱɟɪɟɞɶ, ɜɟɧɬɢɥɹɰɢɹ ɞɨɥɠɧɚ ɨɛɟɫɩɟɱɢɜɚɬɶ ɩɪɚɜɢɥɶɧɵɣ 

ɫɨɫɬɚɜ ɜɨɡɞɭɯɚ. ɑɟɥɨɜɟɤ ɜ ɩɪɨɰɟɫɫɟ ɠɢɡɧɟɞɟɹɬɟɥɶɧɨɫɬɢ ɪɚɫɯɨɞɭɟɬ ɤɢɫɥɨɪɨɞ ɢ 

ɜɵɞɟɥɹɟɬ ɭɝɥɟɤɢɫɥɵɣ ɝɚɡ. Ɂɞɨɪɨɜɵɣ ɜɨɡɞɭɯ ɞɥɹ ɞɵɯɚɧɢɹ ɞɨɥɠɟɧ ɫɨɞɟɪɠɚɬɶ 

ɧɟ ɦɟɧɟɟ 21% ɤɢɫɥɨɪɨɞɚ, ɭɦɟɧɶɲɟɧɢɟ ɠɟ ɤɨɧɰɟɧɬɪɚɰɢɢ ɤɢɫɥɨɪɨɞɚ ɜ ɜɨɡɞɭɯɟ 

ɦɨɠɟɬ ɜɵɡɵɜɚɬɶ ɨɳɭɳɟɧɢɟ ɞɭɯɨɬɵ, ɧɟɞɨɦɨɝɚɧɢɟ, ɝɨɥɨɜɧɭɸ ɛɨɥɶ. 

ɉɨɫɬɨɹɧɧɚɹ ɧɟɯɜɚɬɤɚ ɤɢɫɥɨɪɨɞɚ ɫɧɢɠɚɟɬ ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɶ, ɨɬɪɢɰɚɬɟɥɶɧɨ 

ɫɤɚɡɵɜɚɟɬɫɹ ɧɚ ɡɞɨɪɨɜɶɟ ɱɟɥɨɜɟɤɚ, ɭɫɤɨɪɹɟɬ ɩɪɨɰɟɫɫ ɫɬɚɪɟɧɢɹ. 

Ʉɪɨɦɟ ɬɨɝɨ, ɜ ɡɚɤɪɵɬɨɦ ɩɨɦɟɳɟɧɢɢ ɨɛɵɱɧɨ ɩɪɢɫɭɬɫɬɜɭɸɬ ɢɫɬɨɱɧɢɤɢ 

ɡɚɝɪɹɡɧɟɧɢɹ ɜɨɡɞɭɯɚ - ɫɬɪɨɢɬɟɥɶɧɵɟ ɦɚɬɟɪɢɚɥɵ, ɫɨɞɟɪɠɚɳɢɟ ɚɫɛɟɫɬ, ɦɟɛɟɥɶ 

ɢɡ Ⱦɋɉ, ɛɵɬɨɜɚɹ ɯɢɦɢɹ, ɝɚɡɨɜɵɟ ɩɥɢɬɵ. ɑɬɨɛɵ ɧɟ ɞɨɩɭɫɤɚɬɶ ɜɵɫɨɤɨɣ 

ɤɨɧɰɟɧɬɪɚɰɢɢ ɜɪɟɞɧɵɯ ɜɟɳɟɫɬɜ ɜ ɜɨɡɞɭɯɟ ɢ ɫɭɳɟɫɬɜɟɧɧɨɝɨ ɩɨɧɢɠɟɧɢɹ 

ɫɨɞɟɪɠɚɧɢɹ ɤɢɫɥɨɪɨɞɚ, ɜɨɡɞɭɯ ɜ ɠɢɥɨɦ ɩɨɦɟɳɟɧɢɢ ɞɨɥɠɟɧ ɩɨɥɧɨɫɬɶɸ 

ɨɛɧɨɜɥɹɬɶɫɹ ɤɚɤ ɦɢɧɢɦɭɦ ɨɞɢɧ ɪɚɡ ɜ ɬɟɱɟɧɢɟ ɱɚɫɚ (ɤɪɚɬɧɨɫɬɶ ɜɨɡɞɭɯɨɨɛɦɟɧɚ 

ɜ ɱɚɫ ɪɚɜɧɚ 1). ȼ ɩɨɦɟɳɟɧɢɹɯ ɫɨ ɫɩɟɰɢɚɥɶɧɵɦɢ ɮɭɧɤɰɢɹɦɢ ɤɪɚɬɧɨɫɬɶ 

ɜɨɡɞɭɯɨɨɛɦɟɧɚ ɞɨɥɠɧɚ ɛɵɬɶ ɛɨɥɶɲɟ, ɧɚɩɪɢɦɟɪ, ɜ ɤɭɯɧɟ ɤɪɚɬɧɨɫɬɶ 

ɜɨɡɞɭɯɨɨɛɦɟɧɚ ɜ ɱɚɫ - ɧɟ ɦɟɧɶɲɟ ɬɪёɯ. [19] 
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1.2 Ʉɥɚɫɫɢɮɢɤɚɰɢя ɫɢɫɬɟɦ ɜɟɧɬɢɥяɰɢɢ 

 

ɋɢɫɬɟɦɚ ɜɟɧɬɢɥɹɰɢɢ ɤɥɚɫɫɢɮɢɰɢɪɭɸɬɫɹ ɩɨ ɫɥɟɞɭɸɳɢɦ ɨɫɧɨɜɧɵɦ 

ɩɪɢɡɧɚɤɚɦ: 

ɚ) ɉɨ ɫɩɨɫɨɛɭ ɩɟɪɟɦɟɳɟɧɢɹ ɜɨɡɞɭɯɚ – ɟɫɬɟɫɬɜɟɧɧɚɹ ɢɥɢ 

ɢɫɤɭɫɫɬɜɟɧɧɚɹ (ɦɟɯɚɧɢɱɟɫɤɚɹ) 

ɛ) ɉɨ ɧɚɡɧɚɱɟɧɢɸ – ɩɪɢɬɨɱɧɚɹ ɢɥɢ ɜɵɬɹɠɧɚɹ 

ɜ) ɉɨ ɡɨɧɟ ɨɛɫɥɭɠɢɜɚɧɢɹ – ɦɟɫɬɧɚɹ ɢɥɢ ɨɛɳɟɨɛɦɟɧɧɚɹ 

ɝ) ɉɨ ɤɨɧɫɬɪɭɤɬɢɜɧɨɦɭ ɢɫɩɨɥɧɟɧɢɸ – ɤɚɧɚɥɶɧɚɹ ɢɥɢ ɛɟɫɤɚɧɚɥɶɧɵɟ 

ȿɫɬɟɫɬɜɟɧɧая ɜɟɧɬɢɥяɰɢя – ɷɬɨ ɫɢɫɬɟɦɚ ɜɟɧɬɢɥɹɰɢɢ, ɧɟ ɫɨɞɟɪɠɚɳɚɹ 

ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ (ɜɟɧɬɢɥɹɬɨɪɨɜ, ɞɜɢɝɚɬɟɥɟɣ, ɩɪɢɜɨɞɨɜ ɢ ɬ.ɩ.). 

ɉɟɪɟɦɟɳɟɧɢɟ ɜɨɡɞɭɯɚ ɜ ɧɟɣ ɩɪɨɢɫɯɨɞɢɬ ɡɚ ɫɱёɬ ɪɚɡɧɨɫɬɢ ɬɟɦɩɟɪɚɬɭɪ, 

ɞɚɜɥɟɧɢɹ ɧɚɪɭɠɧɨɝɨ ɜɨɡɞɭɯɚ ɢ ɜɨɡɞɭɯɚ ɜ ɩɨɦɟɳɟɧɢɢ. ɗɮɮɟɤɬɢɜɧɨɫɬɶ ɪɚɛɨɬɵ 

ɷɬɨɣ ɜɟɧɬɢɥɹɰɢɢ ɨɱɟɧɶ ɡɚɜɢɫɢɬ ɨɬ ɬɚɤɢɯ ɮɚɤɬɨɪɨɜ, ɤɚɤ ɧɚɩɪɚɜɥɟɧɢɹ ɜɟɬɪɚ, 

ɬɟɦɩɟɪɚɬɭɪɵ ɜɨɡɞɭɯɚ.  

Иɫɤɭɫɫɬɜɟɧɧая(ɦɟɯаɧɢɱɟɫɤая) ɜɟɧɬɢɥяɰɢя – ɷɬɨ ɫɢɫɬɟɦɚ ɜɟɧɬɢɥɹɰɢɢ, ɜ 

ɤɨɬɨɪɨɣ ɢɫɩɨɥɶɡɭɟɬɫɹ ɨɛɨɪɭɞɨɜɚɧɢɟ ɢ ɷɥɟɤɬɪɨɩɪɢɛɨɪɵ, ɩɨɡɜɨɥɹɸɳɢɟ 

ɩɟɪɟɦɟɳɚɬɶ ɜɨɡɞɭɯ ɧɚ ɡɧɚɱɢɬɟɥɶɧɵɟ ɪɚɫɫɬɨɹɧɢɹ, ɚ ɬɚɤɠɟ ɩɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ 

ɨɱɢɳɚɬɶ ɢ ɧɚɝɪɟɜɚɬɶ ɟɝɨ. Ɇɟɯɚɧɢɱɟɫɤɢɟ ɫɢɫɬɟɦɵ ɫɩɨɫɨɛɧɵ ɨɛɟɫɩɟɱɢɬɶ 

ɧɭɠɧɵɣ ɭɪɨɜɟɧɶ ɜɨɡɞɭɯɨɨɛɦɟɧɚ ɧɟɡɚɜɢɫɢɦɨ ɨɬ ɜɧɟɲɧɢɯ ɭɫɥɨɜɢɣ. 

Пɪɢɬɨɱɧая ɫɢɫɬɟɦа ɜɟɧɬɢɥяɰɢɢ ɫɥɭɠɢɬ ɞɥɹ ɩɨɞɚɱɢ ɜ ɩɨɦɟɳɟɧɢɟ 

ɫɜɟɠɟɝɨ ɜɨɡɞɭɯɚ. ɉɪɢɬɨɱɧɵɣ ɜɨɡɞɭɯ ɦɨɠɟɬ ɩɨɞɜɟɪɝɚɬɶɫɹ ɫɩɟɰɢɚɥɶɧɨɣ 

ɨɛɪɚɛɨɬɤɟ – ɨɱɢɫɬɤɟ, ɧɚɝɪɟɜɚɧɢɸ ɢ ɭɜɥɚɠɧɟɧɢɸ. 

ȼɵɬяɠɧая ɫɢɫɬɟɦа ɜɟɧɬɢɥяɰɢɢ ɭɞɚɥɹɟɬ ɢɡ ɩɨɦɟɳɟɧɢɹ ɨɬɪɚɛɨɬɚɧɧɵɣ 

ɜɨɡɞɭɯ. Ɉɛɵɱɧɨ ɜ ɩɨɦɟɳɟɧɢɢ ɩɪɟɞɭɫɦɚɬɪɢɜɚɸɬɫɹ ɤɚɤ ɩɪɢɬɨɱɧɵɟ, ɬɚɤ ɢ 

ɜɵɬɹɠɧɵɟ ɫɢɫɬɟɦɵ; ɢɯ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɞɨɥɠɧɚ ɛɵɬɶ ɫɛɚɥɚɧɫɢɪɨɜɚɧɚ, 

ɢɧɚɱɟ ɛɭɞɟɬ ɨɛɪɚɡɨɜɵɜɚɬɶɫɹ ɧɟɞɨɫɬɚɬɨɱɧɨɟ ɢɥɢ ɢɡɛɵɬɨɱɧɨɟ ɞɚɜɥɟɧɢɟ, ɱɬɨ 

ɩɪɢɜɟɞɟɬ ɤ ɷɮɮɟɤɬɭ «ɯɥɨɩɚɸɳɢɯ ɞɜɟɪɟɣ». [18] 
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1.3 Ɉɫɨɛɟɧɧɨɫɬɢ ɩɪɢɬɨɱɧɨ-ɜɵɬяɠɧɨɣ ɜɟɧɬɢɥяɰɢɢ 

 

ɉɪɢɬɨɱɧɨ-ɜɵɬɹɠɧɚɹ ɜɟɧɬɢɥɹɰɢɹ ɜɡɚɢɦɨɞɟɣɫɬɜɭɟɬ ɫ ɞɜɭɦɹ ɪɚɡɧɵɦɢ ɩɨ 

ɫɨɫɬɚɜɭ ɢ ɧɚɡɧɚɱɟɧɢɸ ɩɨɬɨɤɚɦɢ ɜɨɡɞɭɯɚ, ɭɥɢɱɧɨɝɨ ɢ ɜɧɭɬɪɢ ɩɨɦɟɳɟɧɢɹ. 

Ʉɪɨɦɟ ɨɫɧɨɜɧɨɣ ɮɭɧɤɰɢɢ ɩɟɪɟɦɟɳɟɧɢɹ ɜɨɡɞɭɯɚ, ɩɪɢɬɨɱɧɨ-ɜɵɬɹɠɧɚɹ 

ɜɟɧɬɢɥɹɰɢɹ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɫɥɟɞɭɸɳɢɣ ɚɪɫɟɧɚɥ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɯ ɩɨɞɫɢɫɬɟɦ 

ɢ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɮɭɧɤɰɢɣ: 

ɚ) Ɉɯɥɚɠɞɟɧɢɟ ɢ ɩɨɞɨɝɪɟɜ ɜɨɡɞɭɯɚ; 

ɛ) ɂɨɧɢɡɚɰɢɹ ɢ ɭɜɥɚɠɧɟɧɢɟ ɱɚɫɬɢɰ; 

Ɋɚɫɫɦɨɬɪɢɦ ɩɪɢɦɟɪ ɪɚɛɨɬɵ ɩɪɢɬɨɱɧɨ-ɜɵɬɹɠɧɨɣ ɜɟɧɬɢɥɹɰɢɢ, ɤɨɬɨɪɵɣ 

ɢɡɨɛɪɚɠɟɧ ɧɚ ɪɢɫɭɧɤɟ 1. 

 

 

 

 

 

 

 

 

Ɋɢɫɭɧɨɤ 1 – ɉɪɢɦɟɪ ɪɚɛɨɬɵ ɩɪɢɬɨɱɧɨ-ɜɵɬɹɠɧɨɣ ɜɟɧɬɢɥɹɰɢɢ 

 

ɇɚ ɩɟɪɜɨɦ ɷɬɚɩɟ ɩɪɨɢɫɯɨɞɢɬ ɩɪɢɬɨɤ ɜɨɡɞɭɯɚ ɫ ɭɥɢɰɵ ɢ ɜɵɬɹɠɤɚ 

ɜɨɡɞɭɯɚ ɢɡ ɩɨɦɟɳɟɧɢɹ. ɋ ɞɜɭɯ ɫɬɨɪɨɧ ɜɨɡɞɭɯ ɩɪɨɯɨɞɢɬ ɱɟɪɟɡ ɫɢɫɬɟɦɭ 

ɨɱɢɫɬɤɢ. ɇɚ ɜɬɨɪɨɦ ɷɬɚɩɟ ɜ ɪɟɤɭɩɟɪɚɬɨɪɟ(ɬɟɩɥɨɨɛɦɟɧɧɢɤɟ) ɩɪɨɢɫɯɨɞɢɬ 

ɨɛɦɟɧ ɬɟɩɥɨɜɨɣ ɷɧɟɪɝɢɢ ɦɟɠɞɭ ɜɫɬɪɟɱɧɵɦɢ ɩɨɬɨɤɚɦɢ ɜɨɡɞɭɯɚ. ɇɚ ɬɪɟɬɶɟɦ 

ɷɬɚɩɟ ɯɨɥɨɞɧɵɣ ɜɨɡɞɭɯ ɫ ɭɥɢɰɵ ɩɟɪɟɞɚɟɬɫɹ ɜ ɤɚɥɨɪɢɮɟɪ. ɉɨɫɥɟ ɧɚɝɪɟɜɚɧɢɹ ɢ 

ɨɛɦɟɧɚ ɬɟɩɥɨɦ ɜɵɬɹɠɧɨɣ ɨɬɪɚɛɨɬɚɧɧɵɣ ɜɨɡɞɭɯ ɨɬɜɨɞɢɬɫɹ ɱɟɪɟɡ ɜɧɟɲɧɢɣ 

ɤɚɧɚɥ, ɚ ɧɚɝɪɟɬɵɣ ɜɨɡɞɭɯ ɩɨɞɚёɬɫɹ ɜɧɭɬɪɶ ɩɨɦɟɳɟɧɢɹ.[6] 
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2 ȺȼɌɈɆȺɌɂɁȺɐɂə ɋɂɋɌȿɆ ȼȿɇɌɂɅəɐɂɂ 

2.1 ɋɬɪɭɤɬɭɪɚ ɨɪɝɚɧɢɡɚɰɢɢ ɦɚɣɧɢɧɝ-ɮɟɪɦɵ 

Ɇɚɣɧɢɧɝ-ɮɟɪɦɚ — ɷɬɨ ɫɛɨɪɤɚ ɢɡ ɧɟɫɤɨɥɶɤɢɯ ɤɨɦɩɥɟɤɬɭɸɳɢɯ, ɤɨɬɨɪɵɟ 

ɨɛɴɟɞɢɧɟɧɵ ɦɟɠɞɭ ɫɨɛɨɣ ɢ ɞɨɛɵɜɚɸɬ ɜɢɪɬɭɚɥɶɧɭɸ ɜɚɥɸɬɭ. Ɍɟɯɧɢɤɚ 

ɛɟɫɩɪɟɪɵɜɧɨ ɪɟɲɚɟɬ ɫɥɨɠɧɵɟ ɦɚɬɟɦɚɬɢɱɟɫɤɢɟ ɡɚɞɚɱɢ, ɪɟɡɭɥɶɬɚɬɨɦ ɱɟɝɨ 

ɹɜɥɹɟɬɫɹ ɩɪɟɨɛɪɚɡɨɜɚɧɧɵɣ ɩɪɨɝɪɚɦɦɧɵɣ ɤɨɞ, ɤɨɬɨɪɵɣ ɢ ɹɜɥɹɟɬɫɹ 

ɤɪɢɩɬɨɜɚɥɸɬɨɣ. 

Ɉɫɧɨɜɨɣ ɞɥɹ ɮɟɪɦɵ ɹɜɥɹɸɬɫɹ ɜɢɞɟɨɤɚɪɬɵ, ɬɚɤ ɤɚɤ ɢɦɟɧɧɨ ɨɧɢ 

ɡɚɧɢɦɚɸɬɫɹ ɜɵɱɢɫɥɢɬɟɥɶɧɵɦɢ ɩɪɨɰɟɫɫɚɦɢ. ɑɟɦ ɦɨɳɧɟɟ ɜɢɞɟɨɤɚɪɬɚ, ɬɟɦ 

ɛɵɫɬɪɟɟ ɨɧɚ ɜɟɞɟɬ ɩɨɞɛɨɪ ɱɢɫɥɨɜɵɯ ɜɚɪɢɚɰɢɣ, ɬɟɦ ɛɨɥɶɲɟ ɭɞɚɟɬɫɹ ɞɨɛɵɬɶ 

ɦɨɧɟɬ ɡɚ ɨɝɪɚɧɢɱɟɧɧɵɣ ɩɪɨɦɟɠɭɬɨɤ ɜɪɟɦɟɧɢ. ɋɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɱɟɦ ɛɨɥɶɲɟ 

ɜɢɞɟɨɤɚɪɬ, ɬɟɦ ɛɨɥɶɲɟ ɞɨɯɨɞɚ ɨɧɢ ɩɪɢɧɟɫɭɬ ɜ ɫɨɜɨɤɭɩɧɨɫɬɢ. 

Ɏɟɪɦɚ ɫɨɫɬɨɢɬ ɢɡ ɤɨɦɩɥɟɤɫɚ ɪɚɡɥɢɱɧɵɯ ɤɨɦɩɥɟɤɬɭɸɳɢɯ ɞɟɬɚɥɟɣ: 

ɚ) SSD-ɞɢɫɤ (ɟɝɨ ɩɪɟɢɦɭɳɟɫɬɜɚ ɡɚɤɥɸɱɚɸɬɫɹ ɜ ɫɬɚɛɢɥɶɧɨɫɬɢ ɢ ɫɤɨɪɨɫɬɢ 

ɪɚɛɨɬɵ). Ɇɨɠɟɬ ɯɜɚɬɢɬɶ ɢ 60 ɝɢɝɚɛɚɣɬ, ɧɨ ɥɭɱɲɟ ɜɡɹɬɶ 100-160; 

ɛ) ɉɪɨɰɟɫɫɨɪ; 

ɜ) ȼɢɞɟɨɤɚɪɬɵ GPU (ɨɩɬɢɦɚɥɶɧɨ 4-6 ɲɬ.); 

ɝ) Ɇɚɬɟɪɢɧɫɤɚɹ ɩɥɚɬɚ. Ⱦɨɫɬɚɬɨɱɧɨ ɛɭɞɟɬ ɨɛɵɱɧɨɣ ɦɚɬɟɪɢɧɤɢ, ɜ ɤɨɬɨɪɨɣ 

ɛɭɞɟɬ ɧɟɨɛɯɨɞɢɦɨɟ ɤɨɥɢɱɟɫɬɜɨ ɪɚɡɴɟɦɨɜ ɩɨɞ ɜɢɞɟɨɤɚɪɬɭ; 

ɞ) Ȼɥɨɤ ɩɢɬɚɧɢɹ (ɫ ɡɚɩɚɫɨɦ ɧɚ 20-30% ɨɬ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɩɨɬɪɟɛɥɟɧɢɹ 

ɜɫɟɣ ɫɢɫɬɟɦɵ). Ⱦɥɹ ɮɟɪɦ ɫ 4+ ɜɢɞɟɨɤɚɪɬɚɦɢ ɱɚɫɬɨ ɬɪɟɛɭɟɬɫɹ ɧɟ ɨɞɢɧ 

ɛɥɨɤ ɩɢɬɚɧɢɹ. ɉɨɤɭɩɚɸɬ ɜ ɨɫɧɨɜɧɨɦ ɧɟɫɤɨɥɶɤɨ ɛɥɨɤɨɜ ɩɨ 750 ȼɚɬɬ ɢ 

ɩɪɨɫɬɨ ɫɨɟɞɢɧɹɸɬ ɢɯ ɜɦɟɫɬɟ ɞɥɹ ɪɚɛɨɬɵ; 

ɟ) Ɋɚɣɡɟɪɵ (ɩɨ ɨɞɧɨɦɭ ɧɚ ɤɚɠɞɭɸ ɜɢɞɟɨɤɚɪɬɭ); 

ɠ) Ɉɩɟɪɚɬɢɜɧɚɹ ɩɚɦɹɬɶ (ɞɨɫɬɚɬɨɱɧɨ 4 Ƚɛ). 
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2.2 Ɇɢɤɪɨɤɥɢɦɚɬ ɜ ɩɨɦɟɳɟɧɢɢ ɦɚɣɧɢɧɝ-ɮɟɪɦɵ 

 

Ɇɢɤɪɨɤɥɢɦɚɬ ɜ ɩɨɦɟɳɟɧɢɢ ɡɚɜɢɫɢɬ ɨɬ ɫɟɡɨɧɚ. ȼ ɪɚɫɱɟɬɟ ɜɟɧɬɢɥɹɰɢɢ 

ɧɟɨɛɯɨɞɢɦɨ ɭɱɢɬɵɜɚɬɶ ɜɵɫɨɤɢɟ ɬɟɦɩɟɪɚɬɭɪɵ ɥɟɬɨɦ ɢ ɫɥɢɲɤɨɦ ɧɢɡɤɢɟ 

ɡɢɦɨɣ. 

ɉɪɢɦɟɪ ɫɢɫɬɟɦɵ ɜɟɧɬɢɥɹɰɢɢ ɧɚ ɦɚɣɧɢɧɝ-ɮɟɪɦɟ ɢɡɨɛɪɚɠɟɧ ɧɚ ɪɢɫɭɧɤɟ 2. 

Ɉɫɧɨɜɧɵɟ ɬɪɟɛɨɜɚɧɢɹ ɞɥɹ ɨɯɥɚɠɞɟɧɢɹ ɦɚɣɧɢɧɝ-ɮɟɪɦɵ: 

ɚ) ȼɨɡɞɭɲɧɵɟ ɩɨɬɨɤɢ ɜɜɟɪɯ ɞɨɥɠɧɵ ɛɵɬɶ ɫɬɚɛɢɥɶɧɵɦɢ ɢ ɧɟ 

ɞɨɥɠɧɨ ɛɵɬɶ ɩɪɟɝɪɚɞ ɧɚ ɢɯ ɩɭɬɢ; 

ɛ) ȼɟɧɬɢɥɹɬɨɪɵ ɞɨɥɠɧɵ ɛɵɬɶ ɫɩɨɫɨɛɧɵɦɢ ɨɛɧɨɜɥɹɬɶ ɜɨɡɞɭɯ ɜ 

ɩɨɦɟɳɟɧɢɢ ɧɟ ɪɟɠɟ, ɱɟɦ ɤɚɠɞɵɟ 3-5 ɦɢɧɭɬ; 

ɜ) ɉɪɢɬɨɤ ɜɨɡɞɭɯɚ ɞɨɥɠɟɧ ɩɨɫɬɭɩɚɬɶ ɧɚ ɦɢɧɢɦɚɥɶɧɨɣ ɜɵɫɨɬɟ ɨɬ 

ɩɨɥɚ, ɚ ɨɬɬɨɤ ɦɚɤɫɢɦɚɥɶɧɨ ɛɥɢɡɤɨ ɤ ɩɨɬɨɥɤɭ; 

ɝ) Ⱦɥɹ ɫɬɚɛɢɥɶɧɨɣ ɪɚɛɨɬɵ ɫɢɫɬɟɦɵ ɧɟɨɛɯɨɞɢɦɚ ɨɞɢɧɚɤɨɜɚɹ 

ɦɨɳɧɨɫɬɶ ɭ ɩɪɢɬɨɱɧɵɯ ɢ ɜɵɬɹɠɧɵɯ ɜɟɧɬɢɥɹɬɨɪɨɜ; 

ɞ) ȼɟɧɬɢɥɹɰɢɨɧɧɚɹ ɫɢɫɬɟɦɚ ɞɨɥɠɧɚ ɛɵɬɶ ɫɩɨɫɨɛɧɚ ɧɟ ɬɨɥɶɤɨ 

ɨɯɥɚɞɢɬɶ ɩɨɦɟɳɟɧɢɟ, ɧɨ ɢ ɫɚɦɨ ɨɛɨɪɭɞɨɜɚɧɢɟ. [18] 

 

Ɋɢɫɭɧɨɤ 2 – ɩɪɢɦɟɪ ɫɢɫɬɟɦɵ ɜɟɧɬɢɥɹɰɢɢ ɧɚ ɦɚɣɧɢɧɝ-ɮɟɪɦɟ 
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Ɉɩɬɢɦɚɥɶɧɵɟ ɬɟɦɩɟɪɚɬɭɪɵ ɞɥɹ ɤɨɦɩɨɧɟɧɬɨɜ ɫɢɫɬɟɦɵ ɦɚɣɧɢɧɝɚ 

ɧɚɩɢɫɚɧɵ ɜ ɬɚɛɥɢɰɟ 1. 

Ɍɚɛɥɢɰɚ 1 – Ɉɩɬɢɦɚɥɶɧɵɟ ɬɟɦɩɟɪɚɬɭɪɵ ɤɨɦɩɨɧɟɧɬɨɜ ɫɢɫɬɟɦɵ [18] 

Ʉɨɦɩɨɧɟɧɬ t, ℃ t ɤɪɢɬɢɱɟɫɤɚɹ, ℃ 
1 ɉɪɨɰɟɫɫɨɪ 35-60 70 
2 ȼɢɞɟɨɤɚɪɬɚ 60-75 85 
3 ɀɟɫɬɤɢɣ ɞɢɫɤ  30-40 45 
 
ɗɬɢ ɩɚɪɚɦɟɬɪɵ ɧɟɨɛɯɨɞɢɦɨ ɨɛɟɫɩɟɱɢɜɚɬɶ, ɤɚɤ ɡɢɦɨɣ, ɬɚɤ ɢ ɥɟɬɨɦ. 

ɑɬɨɛɵ ɩɪɢɜɟɫɬɢ ɜɧɭɬɪɟɧɧɢɟ ɭɫɥɨɜɢɹ ɤ ɡɚɞɚɧɧɵɦ ɧɭɠɧɨ 

ɜɨɫɩɨɥɶɡɨɜɚɬɶɫɹ ɪɟɝɭɥɢɪɭɸɳɢɦɢ ɜɨɡɞɟɣɫɬɜɢɹɦɢ ɧɚ ɦɢɤɪɨɤɥɢɦɚɬ. ɗɬɨ ɦɨɠɟɬ 

ɛɵɬɶ ɩɨɬɨɤɢ ɬɟɩɥɚ, ɞɚɜɥɟɧɢɹ ɢɥɢ ɜɥɚɝɢ ɜɨɡɞɭɯɚ, ɤɨɬɨɪɨɟ ɩɨɞɚɟɬɫɹ ɜ 

ɩɨɦɟɳɟɧɢɟ. ɋ ɩɨɦɨɳɶɸ ɪɚɡɥɢɱɧɵɯ ɩɪɢɛɨɪɨɜ ɦɨɠɧɨ ɢɡɦɟɪɹɬɶ ɩɨɤɚɡɚɬɟɥɢ. 

ɉɪɢɛɨɪɵ, ɤɨɬɨɪɵɟ ɢɡɦɟɪɹɸɬ ɩɨɤɚɡɚɬɟɥɢ ɤɥɢɦɚɬɚ: 

• Ɍɟɪɦɨɦɟɬɪ (ɬɟɦɩɟɪɚɬɭɪɚ); 

• ɉɫɢɯɪɨɦɟɬɪ (ɨɬɧɨɫɢɬɟɥɶɧɨɣ ɜɥɚɠɧɨɫɬɢ); 

• Ⱥɧɟɦɨɦɟɬɪ (ɫɤɨɪɨɫɬɶ ɜɨɡɞɭɯɚ); 

Ɉɩɬɢɦɚɥɶɧɵɟ ɩɨɤɚɡɚɬɟɥɢ ɦɢɤɪɨɤɥɢɦɚɬɚ ɞɥɹ ɩɨɦɟɳɟɧɢɹ ɦɚɣɧɢɧɝ-

ɮɟɪɦɵ ɩɨɤɚɡɚɧɵ ɜ ɬɚɛɥɢɰɟ 2. 

Ɍɚɛɥɢɰɚ 2 – Ɉɩɬɢɦɚɥɶɧɵɟ ɩɨɤɚɡɚɬɟɥɢ ɦɢɤɪɨɤɥɢɦɚɬɚ ɜ ɩɨɦɟɳɟɧɢɢ [18] 

ɋɟɡɨɧ 
ɝɨɞɚ 

Ɍɟɦɩɟɪɚɬɭɪɚ, 
℃ 

Ɉɬɧɨɫɢɬɟɥɶɧɚɹ 
ɜɥɚɠɧɨɫɬɶ, % 

Ɉɩɬɢɦɚɥɶɧɚɹ 
ɫɤɨɪɨɫɬɶ ɩɨɬɨɤɚ 

ɜɨɡɞɭɯɚ, ɦ/ɫ 
Ʌɟɬɧɢɣ 20±2 20-65 0,2-0,5 
Ɂɢɦɧɢɣ 18±2 20-70 0,2-0,3 
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2.3 Ɋɚɫɱɟɬ ɫɢɫɬɟɦɵ ɨɯɥɚɠɞɟɧɢя ɞɥя ɦɚɣɧɢɧɝ-ɮɟɪɦɵ 

 

Ɋɚɫɱɟɬ ɫɢɫɬɟɦɵ ɜɟɧɬɢɥɹɰɢɢ ɢ ɤɨɧɞɢɰɢɨɧɢɪɨɜɚɧɢɹ ɞɥɹ ɜɢɞɟɨɤɚɪɬ 

ɩɪɨɢɡɜɨɞɢɬɫɹ ɫ ɭɱɟɬɨɦ ɨɛɴɟɦɚ ɩɨɦɟɳɟɧɢɹ ɢ ɦɨɳɧɨɫɬɢ ɢɦɟɸɳɟɝɨɫɹ, ɢ 

ɩɥɚɧɢɪɭɟɦɨɝɨ ɤ ɭɫɬɚɧɨɜɤɟ ɩɪɢ ɪɚɫɲɢɪɟɧɢɢ ɦɨɳɧɨɫɬɟɣ, ɨɛɨɪɭɞɨɜɚɧɢɹ.  

 ȼ ɨɫɧɨɜɟ ɨɪɢɟɧɬɢɪɨɜɨɱɧɨɝɨ ɪɚɫɱɟɬɚ ɫɢɫɬɟɦɵ ɨɯɥɚɠɞɟɧɢɹ 

ɩɪɢɧɢɦɚɟɬɫɹ ɮɨɪɦɭɥɚ:  𝑄 = 𝑉 ∗  𝜌 ∗  𝐶𝑝 ∗ ∆𝑇, Вт, 

 

ɝɞɟ Q – ɬɟɩɥɨɜɚɹ ɦɨɳɧɨɫɬɶ ɬɟɩɥɨɩɨɫɬɭɩɥɟɧɢɹ ɨɬ ɪɚɛɨɬɚɸɳɟɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ; 

V – ɪɚɫɯɨɞ ɜɨɡɞɭɯɚ ɨɬ ɜɟɧɬɢɥɹɰɢɨɧɧɨɣ ɭɫɬɚɧɨɜɤɢ, ɦ3/ɱɚɫ; 

p – 1,2 ɤɝ/ɦ3 – ɩɥɨɬɧɨɫɬɶ ɜɨɡɞɭɯɚ; 

Cp – 1005 ȼɬ/ɦ3*Ʉ – ɬɟɩɥɨɟɦɤɨɫɬɶ ɜɨɡɞɭɯɚ; 

∆T – ɪɚɡɧɢɰɚ ɬɟɦɩɟɪɚɬɭɪ ɤɨɦɧɚɬɧɨɝɨ ɢ ɩɪɢɬɨɱɧɨɝɨ ɜɨɡɞɭɯɚ 

Ɍɨ ɟɫɬɶ, ɩɨɞɚɱɚ ɫɜɟɠɟɝɨ ɜɨɡɞɭɯɚ ɢ ɜɵɬɹɠɤɚ ɞɥɹ ɦɚɣɧɢɧɝɚ ɞɨɥɠɧɵ 

ɨɛɟɫɩɟɱɢɬɶ ɩɨɥɧɨɰɟɧɧɵɣ ɨɬɜɨɞ ɬɟɩɥɚ ɨɬ ɜɫɟɯ ɪɚɛɨɬɚɸɳɢɯ ɛɥɨɤɨɜ 

(ɜɢɞɟɨɤɚɪɬ) ɜ ɫɬɨɣɤɚɯ ɮɟɪɦɵ (ɲɚɯɬɵ) ɢ ɩɨɞɞɟɪɠɚɧɢɟ ɞɨɩɭɫɬɢɦɨɣ ɪɚɛɨɱɟɣ 

ɬɟɦɩɟɪɚɬɭɪɵ ɜ ɩɨɦɟɳɟɧɢɢ ɫ ɨɛɨɪɭɞɨɜɚɧɢɟɦ.  

ɍɱɬɟɦ ɬɚɤɠɟ, ɱɬɨ ɥɟɬɨɦ ɢ ɡɢɦɨɣ ɦɨɳɧɨɫɬɶ ɫɢɫɬɟɦ ɜɟɧɬɢɥɹɰɢɢ ɢ 

ɤɨɧɞɢɰɢɨɧɢɪɨɜɚɧɢɹ ɫɭɳɟɫɬɜɟɧɧɨ ɨɬɥɢɱɚɸɬɫɹ.  

 

Ɋɚɫɱɟɬ ɫɢɫɬɟɦɵ ɞɥя ɡɢɦɧɟɝɨ ɩɟɪɢɨɞɚ 

  Ɂɢɦɨɣ ɧɚɪɭɠɧɵɣ ɜɨɡɞɭɯ ɞɨɥɠɟɧ ɩɨɞɚɜɚɬɶɫɹ ɜ ɩɨɦɟɳɟɧɢɟ ɩɨɞɨɝɪɟɬɵɦ ɞɨ 

ɩɥɸɫɨɜɨɣ ɬɟɦɩɟɪɚɬɭɪɵ, ɱɬɨ ɜɨɡɦɨɠɧɨ ɛɥɚɝɨɞɚɪɹ ɪɟɰɢɪɤɭɥɹɰɢɢ ɢ ɩɨɞɨɝɪɟɜɭ 

ɱɚɫɬɢ ɯɨɥɨɞɧɨɝɨ ɧɚɪɭɠɧɨɝɨ ɜɨɡɞɭɯɚ ɜɵɯɨɞɹɳɢɦ ɝɨɪɹɱɢɦ ɜ ɜɟɧɬɢɥɹɰɢɨɧɧɨɣ 

ɭɫɬɚɧɨɜɤɟ – ɩɨɞɨɝɪɟɜ ɟɝɨ ɧɟ ɬɪɟɛɭɟɬɫɹ. ȼɯɨɞɹɳɢɣ ɜɨɡɞɭɯ ɦɨɠɟɬ ɢɦɟɬɶ ɞɚɠɟ 0 

ɝɪɚɞɭɫɨɜ ɩɪɢ ɛɨɥɶɲɨɦ ɦɢɧɭɫɟ ɫɧɚɪɭɠɢ. 
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  ɇɟɨɛɯɨɞɢɦɵɣ ɪɚɫɯɨɞ ɜɨɡɞɭɯɚ ɞɥɹ ɭɞɚɥɟɧɢɹ ɢɡɥɢɲɤɨɜ ɬɟɩɥɚ ɡɢɦɨɣ 

ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ:   𝑉ˊˋˏа = 𝑄∗3600𝐶𝑝∗𝜌∗∆𝑇 , ˏ3/ч, 

ɝɞɟ Q – ɫɭɦɦɚɪɧɵɟ ɬɟɩɥɨɩɨɫɬɭɩɥɟɧɢɹ, ɨɪɢɟɧɬɢɪɨɜɨɱɧɨ ɩɪɢɧɢɦɚɸɬɫɹ 

ɪɚɜɧɵɦɢ ɩɨɬɪɟɛɥɹɟɦɨɣ ɦɨɳɧɨɫɬɢ ɦɚɣɧɟɪɨɜ, ȼɬ; 

Cp – 1005 ȼɬ/ɦ3*Ʉ – ɬɟɩɥɨɟɦɤɨɫɬɶ ɜɨɡɞɭɯɚ; 

∆T – ɪɚɡɧɢɰɚ ɬɟɦɩɟɪɚɬɭɪ ɧɚ ɜɵɯɨɞɟ ɢ ɧɚ ɜɯɨɞɟ. 

ɉɨ ɜɟɥɢɱɢɧɟ ɧɟɨɛɯɨɞɢɦɨɝɨ ɪɚɫɯɨɞɚ ɩɨɞɛɢɪɚɟɬɫɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ 

ɜɟɧɬɢɥɹɰɢɨɧɧɨɣ ɭɫɬɚɧɨɜɤɢ. 

 

Ɋɚɫɱɟɬ ɫɢɫɬɟɦɵ ɞɥя ɥɟɬɧɟɝɨ ɩɟɪɢɨɞɚ 

  Ɉɯɥɚɠɞɟɧɢɟ ɮɟɪɦ ɞɥɹ ɦɚɣɧɢɧɝɚ ɥɟɬɨɦ, ɚ ɢɦɟɧɧɨ ɪɚɫɱɟɬ, ɩɪɨɢɡɜɨɞɢɬɫɹ 

ɩɨ ɚɧɚɥɨɝɢɱɧɨɣ ɮɨɪɦɭɥɟ. ɇɨ ɡɚ ɫɱɟɬ ɬɨɝɨ, ɱɬɨ ɜɨɡɞɭɯ ɧɚ ɩɨɞɚɱɟ ɛɨɥɟɟ 

ɬɟɩɥɵɣ, ɧɚɩɪɢɦɟɪ +20 °ɋ, ɩɨɬɪɟɛɭɟɬɫɹ ɛɨɥɶɲɚɹ ɩɪɨɞɭɤɬɢɜɧɨɫɬɶ 

ɨɛɨɪɭɞɨɜɚɧɢɹ ɞɥɹ ɞɨɫɬɢɠɟɧɢɹ ɧɟɨɛɯɨɞɢɦɨɝɨ ɩɪɟɞɟɥɚ +30 °ɋ ɜ ɩɨɦɟɳɟɧɢɢ 

ɞɥɹ ɭɞɚɥɟɧɢɹ ɜɫɟɯ ɬɟɩɥɨɩɨɫɬɭɩɥɟɧɢɣ. 𝑉ˎˈто = 𝑄 ∗ ͵͸00𝐶𝑝 ∗ 𝜌 ∗ ∆𝑇 , ˏ3/ч 

ɝɞɟ Q – ɫɭɦɦɚɪɧɵɟ ɬɟɩɥɨɩɨɫɬɭɩɥɟɧɢɹ, ɨɪɢɟɧɬɢɪɨɜɨɱɧɨ ɩɪɢɧɢɦɚɸɬɫɹ 

ɪɚɜɧɵɦɢ ɩɨɬɪɟɛɥɹɟɦɨɣ ɦɨɳɧɨɫɬɢ ɦɚɣɧɟɪɨɜ, ȼɬ; 

Cp – 1005 ȼɬ/ɦ3*Ʉ – ɬɟɩɥɨɟɦɤɨɫɬɶ ɜɨɡɞɭɯɚ; 

∆T – ɪɚɡɧɢɰɚ ɬɟɦɩɟɪɚɬɭɪ ɧɚ ɜɵɯɨɞɟ ɢ ɧɚ ɜɯɨɞɟ, ɧɚɩɪɢɦɟɪ, (55-20) ℃. 

  Ⱥ ɞɥɹ ɞɨɩɨɥɧɢɬɟɥɶɧɨɝɨ ɨɯɥɚɠɞɟɧɢɹ ɨɬ + 30 °ɋ ɞɨ +20 °ɋ ɧɚ ɜɯɨɞɟ ɞɥɹ 

ɧɨɪɦɚɥɶɧɨɣ ɪɚɛɨɬɵ ɨɛɨɪɭɞɨɜɚɧɢɹ ɩɨɬɪɟɛɭɟɬɫɹ ɦɨɳɧɨɫɬɶ ɩɨ ɯɨɥɨɞɭ 

ɤɨɧɞɢɰɢɨɧɟɪɚ ɪɚɜɧɚɹ: 𝑄𝑥 = 𝑉ˎˈто∗𝐶𝑝∗∆𝑇∗𝜌3600 , ȼɬ 

ɝɞɟ ∆Ɍ = (30-20) ℃ [19] 
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2.4 ɋɯɟɦɚ ɪɚɛɨɬɵ ɫɢɫɬɟɦɵ ɜɟɧɬɢɥяɰɢɢ 

 

Ɏɭɧɤɰɢɨɧɚɥɶɧɚɹ ɫɯɟɦɚ ɫɢɫɬɟɦɵ ɜɟɧɬɢɥɹɰɢɢ ɢɡɨɛɪɚɠɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 3. 

Ɋɢɫɭɧɨɤ 3 – ɮɭɧɤɰɢɨɧɚɥɶɧɚɹ ɫɯɟɦɚ ɫɢɫɬɟɦɵ ɜɟɧɬɢɥɹɰɢɢ 

 

Ɉɫɧɨɜɧɵɟ ɤɨɦɩɨɧɟɧɬɵ ɫɢɫɬɟɦɵ ɜɟɧɬɢɥɹɰɢɢ (ɪɢɫɭɧɨɤ 3): 

1,12 – ɗɥɟɤɬɪɨɩɪɢɜɨɞ ɜɨɡɞɭɲɧɨɣ ɡɚɫɥɨɧɤɢ; 

2,4,7,9,10 – Ɋɟɥɟ ɩɟɪɟɩɚɞɚ ɞɚɜɥɟɧɢɹ; 

3 – ɗɥɟɤɬɪɨɩɪɢɜɨɞ ɛɚɣɩɚɫɧɨɝɨ ɤɥɚɩɚɧɚ; 

5 – Ɍɟɪɦɨɫɬɚɬ ɡɚɳɢɬɵ ɨɬ ɩɟɪɟɝɪɟɜɚ; 

6 – ɗɥɟɤɬɪɨɩɪɢɜɨɞ ɤɥɚɩɚɧɚ ɯɥɚɞɨɧɨɫɢɬɟɥɹ; 

8 – Ʉɚɧɚɥɶɧɵɣ ɞɚɬɱɢɤ ɬɟɦɩɟɪɚɬɭɪɵ ɩɪɢɬɨɱɧɨɝɨ ɜɨɡɞɭɯɚ; 

11 – Ʉɚɧɚɥɶɧɵɣ ɞɚɬɱɢɤ ɬɟɦɩɟɪɚɬɭɪɵ ɧɚɪɭɠɧɨɝɨ ɜɨɡɞɭɯɚ. 
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ȼɵɛɨɪ ɤɚɛɟɥɟɣ ɞɥɹ ɩɨɞɤɥɸɱɟɧɢɹ ɫɢɫɬɟɦɵ ɢɡɨɛɪɚɠɟɧ ɧɚ ɬɚɛɥɢɰɟ 3. 

Ɍɚɛɥɢɰɚ 3 – ɉɚɪɚɦɟɬɪɵ ɤɚɛɟɥɟɣ ɞɥɹ ɩɨɞɤɥɸɱɟɧɢɹ ɫɢɫɬɟɦɵ 

Ɏɭɧɤɰɢɨɧɚɥɶɧɨɟ ɧɚɡɧɚɱɟɧɢɟ Ɇɚɤɫɢɦɚɥɶɧɨɟ 
ɫɟɱɟɧɢɟ, ɦɦ2 

Ɇɚɪɤɚ ɤɚɛɟɥɹ 

1 Ʉɚɛɟɥɶ ɩɢɬɚɧɢɹ ɜɜɨɞɧɨɣ 2,5 – 4  ȼȼȽɧɝ-ɏɅ 
2 Ʉɚɛɟɥɶ ɩɢɬɚɧɢɹ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɹ 

ɜɟɧɬɢɥɹɬɨɪɚ 
2,5 – 4  ȼȼȽɧɝ-ɏɅ 

3 Ʉɚɛɟɥɢ ɫɢɥɨɜɵɟ ɩɪɨɱɢɟ  2,5 ȼȼȽɧɝ-ɏɅ 
4 Ʉɚɛɟɥɢ ɞɥɹ ɤɨɦɦɭɬɚɰɢɢ ɜɧɟɲɧɢɯ 

ɭɫɬɪɨɣɫɬɜ 
1,5 ɄȼȼȽɗɧɝ-ɏɅ 

5 Ʉɚɛɟɥɢ ɞɥɹ ɞɚɬɱɢɤɨɜ ɬɟɦɩɟɪɚɬɭɪɵ 1,5 RE-2Y(St)Yv  
 

ɉɪɢɧɰɢɩ ɪɚɛɨɬɵ ɫɢɫɬɟɦɵ ɜɟɧɬɢɥɹɰɢɢ ɢ ɨɯɥɚɠɞɟɧɢɹ ɦɚɣɧɢɧɝ ɮɟɪɦɵ 

ɢɡɨɛɪɚɠɟɧ ɧɚ ɪɢɫɭɧɤɟ 4. ȼɟɧɬɢɥɹɰɢɢ ɩɨɞɚɟɬ ɩɪɢɬɨɱɧɵɣ ɜɨɡɞɭɯ ɜ ɨɛɥɚɫɬɶ 

«ɯɨɥɨɞɧɨɝɨ ɤɨɪɢɞɨɪɚ» ɦɟɠɞɭ ɫɬɨɣɤɚɦɢ ɦɚɣɧɢɧɝ-ɮɟɪɦɵ, ɚ ɜɵɬɹɠɤɚ 

ɪɚɫɩɨɥɚɝɚɟɬɫɹ ɧɚɞ «ɝɨɪɹɱɢɦ ɤɨɪɢɞɨɪɨɦ», ɤɭɞɚ ɩɨɞɧɢɦɚɟɬɫɹ ɬɟɩɥɵɣ ɜɨɡɞɭɯ. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɩɪɨɢɫɯɨɞɢɬ ɩɪɨɰɟɫɫ ɷɮɮɟɤɬɢɜɧɨɝɨ ɭɞɚɥɟɧɢɹ ɬɟɩɥɨɢɡɛɵɬɤɨɜ 

ɢɡ ɩɨɦɟɳɟɧɢɹ ɢ ɩɨɞɞɟɪɠɚɧɢɟ ɧɟɨɛɯɨɞɢɦɨɣ ɬɟɦɩɟɪɚɬɭɪɵ ɜ ɩɨɦɟɳɟɧɢɢ. 

Ȼɟɫɩɟɪɟɛɨɣɧɚɹ ɪɚɛɨɬɚ ɨɛɨɪɭɞɨɜɚɧɢɹ ɩɪɟɞɩɨɥɚɝɚɟɬ ɤɪɭɝɥɨɝɨɞɢɱɧɵɣ 

ɪɟɠɢɦ ɪɚɛɨɬɵ ɛɟɡ ɫɧɢɠɟɧɢɹ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɦɚɣɧɢɧɝ-ɮɟɪɦɵ ɜ ɞɢɚɩɚɡɨɧɟ 

ɞɨɩɭɫɬɢɦɨɣ ɬɟɦɩɟɪɚɬɭɪɵ, ɧɚɩɪɢɦɟɪ, ɨɬ -30 ɞɨ +20℃. 

ɋɢɫɬɟɦɚ ɢɦɟɟɬ ɩɨɥɭɚɜɬɨɦɚɬɢɱɟɫɤɨɟ ɭɩɪɚɜɥɟɧɢɟ ɞɥɹ ɩɨɞɞɟɪɠɚɧɢɹ 

ɬɟɦɩɟɪɚɬɭɪɵ ɢ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɪɚɫɯɨɞɚ ɜɨɡɞɭɯɚ. ȼ ɧɟɣ ɩɪɟɞɭɫɦɨɬɪɟɧɨ ɞɜɚ 

ɪɟɠɢɦɚ: ɥɟɬɧɢɣ ɢ ɡɢɦɧɢɣ. ȼ ɡɢɦɧɟɟ ɜɪɟɦɹ ɝɨɞɚ ɦɨɠɧɨ ɷɤɨɧɨɦɢɬɶ 

ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ ɩɭɬɟɦ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɫɤɨɪɨɫɬɢ ɜɪɚɳɟɧɢɹ ɞɜɢɝɚɬɟɥɹ 

ɜɟɧɬɢɥɹɬɨɪɚ. 

ȼ ɫɢɫɬɟɦɟ ɮɢɥɶɬɪɚɰɢɢ ɩɪɟɞɭɫɦɨɬɪɟɧ ɮɢɥɶɬɪ ɤɥɚɫɫɚ G3, ɤɨɬɨɪɵɣ 

ɩɨɡɜɨɥɢɬ ɨɱɢɫɬɢɬɶ ɩɪɢɬɨɱɧɵɣ ɜɨɡɞɭɯ ɨɬ ɩɪɢɦɟɫɟɣ, ɬɚɤɢɯ ɤɚɤ, ɩɵɥɶ, ɝɪɹɡɶ, 

ɩɭɯ. 
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Ɋɢɫɭɧɨɤ 4 – ɩɪɢɧɰɢɩ ɪɚɛɨɬɵ ɫɢɫɬɟɦɵ ɜɟɧɬɢɥɹɰɢɢ ɜ ɩɨɦɟɳɟɧɢɢ 
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3 ɄɈɆɉɈɇȿɇɌɕ ɋɂɋɌȿɆɕ ȼȿɇɌɂɅəɐɂɂ 

3.1 ȼɵɛɨɪ ɳɢɬɨɜ ɭɩɪɚɜɥɟɧɢя ɞɥя ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɣ ɫɢɫɬɟɦɵ 

 

ɓɢɬɵ ɭɩɪɚɜɥɟɧɢɹ ɜɟɧɬɢɥɹɰɢɨɧɧɵɟ ɫ ɷɥɟɤɬɪɢɱɟɫɤɢɦ ɤɚɥɨɪɢɮɟɪɨɦ ɬɢɩɚ 

ɓɍȼɗɄ (ɪɢɫɭɧɨɤ 5) ɩɪɢɦɟɧɹɸɬɫɹ ɞɥɹ ɤɨɦɩɥɟɤɫɧɨɝɨ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ 

ɭɩɪɚɜɥɟɧɢɹ ɫɢɫɬɟɦɚɦɢ ɜɟɧɬɢɥɹɰɢɢ ɫ ɷɥɟɤɬɪɢɱɟɫɤɢɦ ɤɚɥɨɪɢɮɟɪɨɦ, 

ɪɟɤɭɩɟɪɚɬɨɪɨɦ ɢ ɨɯɥɚɞɢɬɟɥɟɦ ɞɥɹ ɩɨɞɞɟɪɠɚɧɢɹ ɡɚɞɚɧɧɵɯ ɩɚɪɚɦɟɬɪɨɜ ɪɚɛɨɬɵ 

ɫɢɫɬɟɦɵ ɜɟɧɬɢɥɹɰɢɢ, ɩɨɫɪɟɞɫɬɜɨɦ ɫɬɚɧɞɚɪɬɧɵɯ ɢ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɮɭɧɤɰɢɣ. 

Ɏɭɧɤɰɢɹ ɳɢɬɚ ɭɩɪɚɜɥɟɧɢɹ: 

• Ɉɬɤɥɸɱɟɧɢɟ ɩɢɬɚɧɢɹ ɳɢɬɚ ɭɩɪɚɜɥɟɧɢɹ ɩɨ ɫɢɝɧɚɥɭ ɩɨɠɚɪɧɨɣ 

ɫɢɝɧɚɥɢɡɚɰɢɢ; 

• ɉɨɥɧɨɟ ɜɤɥɸɱɟɧɢɟ\ɨɬɤɥɸɱɟɧɢɟ ɜɟɧɬɢɥɹɬɨɪɨɜ ɢ ɧɚɝɪɟɜɚɬɟɥɟɣ 

ɤɧɨɩɤɨɣ «ɉɍɋɄ» ɢɥɢ «ɋɌɈɉ»; 

• Ɂɚɳɢɬɚ ɰɟɩɟɣ ɩɢɬɚɧɢɹ ɜɤɥɸɱɚɟɦɵɯ ɭɫɬɪɨɣɫɬɜ ɨɬ ɤɨɪɨɬɤɨɝɨ 

ɡɚɦɵɤɚɧɢɹ; 

• Ɂɚɳɢɬɚ ɷɥɟɤɬɪɨɤɚɥɨɪɢɮɟɪɨɜ ɨɬ ɩɟɪɟɝɪɟɜɚ. 

 

 

 

 

 

 

 

 

 

Ɋɢɫɭɧɨɤ 5 –  ɓɢɬ ɬɢɩɚ ɓɍȼɗɄ 
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3.2 ȼɵɛɨɪ ɞɚɬɱɢɤɨɜ ɢ ɢɫɩɨɥɧɢɬɟɥɶɧɵɯ ɦɟɯɚɧɢɡɦɨɜ 

 

Ⱦаɬɱɢɤɢ – ɧɭɠɧɵ ɞɥɹ ɢɡɦɟɪɟɧɢɹ ɩɚɪɚɦɟɬɪɨɜ ɜ ɫɯɟɦɟ ɚɜɬɨɦɚɬɢɤɢ 

ɜɟɧɬɢɥɹɰɢɢ. Ɉɧɢ ɦɨɝɭɬ ɨɫɭɳɟɫɬɜɥɹɬɶ ɤɨɧɬɪɨɥɶ ɬɚɤɢɯ ɩɚɪɚɦɟɬɪɨɜ, ɤɚɤ 

ɬɟɦɩɟɪɚɬɭɪɚ, ɞɚɜɥɟɧɢɟ, ɜɥɚɠɧɨɫɬɶ. Ⱦɚɬɱɢɤɢ ɜɵɞɚɸɬ ɢɧɮɨɪɦɚɰɢɸ ɧɚ ɳɢɬɵ 

ɚɜɬɨɦɚɬɢɤɢ, ɚ ɬɚɤɠɟ ɧɚ ɤɨɧɬɪɨɥɥɟɪɵ. 

Ⱦаɬɱɢɤ ɬɟɦɩɟɪаɬɭɪɵ AKF10 – ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɢɡɦɟɪɟɧɢɹ 

ɬɟɦɩɟɪɚɬɭɪɵ ɩɪɢɬɨɱɧɨɝɨ ɢɥɢ ɜɵɬɹɠɧɨɝɨ ɜɨɡɞɭɯɚ. ɇɚ ɪɢɫɭɧɤɟ 6 ɩɨɤɚɡɚɧ 

ɢɫɩɨɥɶɡɭɟɦɵɣ ɜ ɫɢɫɬɟɦɟ ɜɟɧɬɢɥɹɰɢɢ ɤɚɧɚɥɶɧɵɣ ɞɚɬɱɢɤ ɬɟɦɩɟɪɚɬɭɪɵ AKF10 

Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 4. 

 

 

 

Ɋɢɫɭɧɨɤ 6 – Ʉɚɧɚɥɶɧɵɣ ɞɚɬɱɢɤ ɬɟɦɩɟɪɚɬɭɪɵ AKF10 

Ɍɚɛɥɢɰɚ 4 – Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɞɚɬɱɢɤɚ AKF10 

ɇɨɦɢɧɚɥɶɧɚɹ ɫɬɚɬɢɱɟɫɤɚɹ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ 

Pt1000 

Ʉɥɚɫɫ ɞɨɩɭɫɤɚ ȼ 
Ⱦɢɚɩɚɡɨɧ ɢɡɦɟɪɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ 6 
ɋɯɟɦɚ ɜɧɭɬɪɟɧɧɢɯ ɫɨɟɞɢɧɟɧɢɣ 2-ɯ ɩɪɨɜɨɞɧɚɹ 
ɋɬɟɩɟɧɶ ɡɚɳɢɬɵ IP65 
Ɇɚɬɟɪɢɚɥ ɡɚɳɢɬɧɨɝɨ ɤɨɪɩɭɫɚ ɇɟɪɠɚɜɟɸɳɚɹ ɫɬɚɥɶ 
Ɇɚɫɫɚ, ɤɝ. 0,11 
ɍɫɥɨɜɢɹ ɷɤɫɩɥɭɚɬɚɰɢɢ: 

• Д̛̌п̌̚о̦ те̥пе̬̌ту̬̼ 
ок̬у̙̌̀ще̐о ̏о̚ду̵̌, ℃ 

• От̦о̛̭тел̦̽̌́ ̏л̙̦̌о̭т̽, % 

 
-35…+90 

 
95 

ɂɡɝɨɬɨɜɢɬɟɥɶ Ƚɟɪɦɚɧɢɹ 
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Эɥɟɤɬɪɨɩɪɢɜɨɞ ɜɨɡɞɭɲɧɵɯ ɡаɫɥɨɧɨɤ. ɉɪɢɜɨɞɵ ɞɥɹ ɜɨɡɞɭɲɧɵɯ ɡɚɫɥɨɧɨɤ 

ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ ɭɩɪɚɜɥɟɧɢɹ ɜɨɡɞɭɲɧɵɦɢ ɤɥɚɩɚɧɚɦɢ ɢ ɡɚɫɥɨɧɤɚɦɢ ɜ 

ɫɢɫɬɟɦɚɯ ɜɟɧɬɢɥɹɰɢɢ. 

 

 

 

 

 

 

 

 

 

 

Ɋɢɫɭɧɨɤ 7 – ɷɥɟɤɬɪɨɩɪɢɜɨɞ BELIMO BFN230 

 

ɗɥɟɤɬɪɨɩɪɢɜɨɞ BELIMO BFN230 ɫ ɜɨɡɜɪɚɬɧɨɣ ɩɪɭɠɢɧɨɣ, ɤɨɬɨɪɵɣ 

ɢɡɨɛɪɚɠɟɧ ɧɚ ɪɢɫɭɧɤɟ 7, ɩɟɪɟɦɟɳɚɟɬ ɡɚɫɥɨɧɤɭ ɜ ɧɨɪɦɚɥɶɧɨɟ ɪɚɛɨɱɟɟ 

ɩɨɥɨɠɟɧɢɟ, ɚ ɜ ɩɪɢɜɨɞɟ ɜɡɜɨɞɢɬɫɹ ɜɨɡɜɪɚɬɧɚɹ ɩɪɭɠɢɧɚ. ɉɪɢ ɩɪɟɤɪɚɳɟɧɢɢ 

ɩɨɞɚɱɢ ɩɢɬɚɧɢɹ ɷɧɟɪɝɢɹ, ɡɚɩɚɫɟɧɧɚɹ ɜ ɩɪɭɠɢɧɟ, ɜɨɡɜɪɚɳɚɟɬ ɡɚɫɥɨɧɤɭ ɜ 

ɡɚɳɢɬɧɨɟ ɩɨɥɨɠɟɧɢɟ. 

Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɷɥɟɤɬɪɨɩɪɢɜɨɞɵ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 5 

Ɍɚɛɥɢɰɚ 5 – Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɷɥɟɤɬɪɨɩɪɢɜɨɞɚ BFN230 

ȼɟɥɢɱɢɧɚ ɧɨɦɢɧɚɥɶɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ 230V~50/60 Hz 
Ⱦɢɚɩɚɡɨɧ ɧɚɩɪɹɠɟɧɢɹ 198-264V~ 
ȼɟɥɢɱɢɧɚ ɩɨɬɪɟɛɥɹɟɦɨɣ ɦɨɳɧɨɫɬɢ 3W 
ȼɟɥɢɱɢɧɚ ɪɚɫɱɟɬɧɨɣ ɦɨɳɧɨɫɬɢ 9 VA | max 4 A ɩɪɢ t = 5 ms 
ȼɟɥɢɱɢɧɚ ɤɪɭɬɹɳɟɝɨ ɦɨɦɟɧɬɚ 7-9 Nm 
ȼɟɥɢɱɢɧɚ ɭɝɥɚ ɩɨɜɨɪɨɬɚ Max 95´ 
Ʉɥɚɫɫ ɡɚɳɢɬɵ ɤɨɪɩɭɫɚ IP54 
Ɍɟɦɩɟɪɚɬɭɪɚ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ -30…+55℃ 
Ɇɚɫɫɚ, ɤɝ. 1,4 
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Ɍɟɪɦɨɫɬаɬ ɡаɳɢɬɵ ɨɬ ɡаɦɟɪɡаɧɢя ɢ ɩɟɪɟɝɪɟɜа. ɉɪɢ ɩɪɟɜɵɲɟɧɢɢ 

ɬɟɦɩɟɪɚɬɭɪɨɣ ɡɧɚɱɟɧɢɹ ɭɫɬɚɜɤɢ (ɲɤɚɥɚ RANGE) ɤɨɧɬɚɤɬɵ 1 – 4 ɡɚɦɵɤɚɸɬɫɹ, 

ɚ ɤɨɧɬɚɤɬɵ 1 – 2 ɪɚɡɦɵɤɚɸɬɫɹ (ɬɨɱɤɚ I, ɪɢɫɭɧɨɤ 8). Ʉɨɧɬɚɤɬɵ ɜɨɡɜɪɚɳɚɸɬɫɹ ɜ 

ɢɫɯɨɞɧɨɟ ɩɨɥɨɠɟɧɢɟ ɩɪɢ ɩɨɧɢɠɟɧɢɢ ɬɟɦɩɟɪɚɬɭɪɵ ɧɢɠɟ ɬɨɱɤɢ, ɡɧɚɱɟɧɢɟ 

ɤɨɬɨɪɨɣ ɪɚɜɧɨ ɡɧɚɱɟɧɢɸ ɭɫɬɚɜɤɢ (ɲɤɚɥɚ RANGE) ɦɢɧɭɫ ɡɧɚɱɟɧɢɟ 

ɞɢɮɮɟɪɟɧɰɢɚɥɚ (ɲɤɚɥɚ DIFF) (ɬɨɱɤɚ II, ɪɢɫɭɧɨɤ 8). 

ɇɚ ɪɢɫɭɧɤɟ 8 A – ɭɫɬɚɜɤɚ, B – ɞɢɮɮɟɪɟɧɰɢɚɥ, ɋ – ɭɫɬɚɜɤɚ ɦɢɧɭɫ 

ɞɢɮɮɟɪɟɧɰɢɚɥ. 

 

Ɋɢɫɭɧɨɤ 8 – Ⱦɢɚɝɪɚɦɦɚ ɩɟɪɟɤɥɸɱɟɧɢɹ ɤɨɧɬɚɤɬɨɜ 

 

 

 

 

 

 

 

 
 
 
 

Ɋɢɫɭɧɨɤ 9 – Ɍɟɪɦɨɫɬɚɬ KP61 
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Ɍɟɪɦɨɫɬɚɬ (ɪɢɫɭɧɨɤ 9) ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ ɜ 

ɫɢɫɬɟɦɚɯ ɜɟɧɬɢɥɹɰɢɢ, ɚ ɬɚɤɠɟ ɜɵɩɨɥɧɹɟɬ ɮɭɧɤɰɢɸ ɭɫɬɪɨɣɫɬɜɚ ɡɚɳɢɬɵ ɨɬ 

ɡɚɦɟɪɡɚɧɢɹ ɢɥɢ ɩɟɪɟɝɪɟɜɚ. 

Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɬɟɪɦɨɫɬɚɬɚ (ɪɢɫɭɧɨɤ 9) ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ 

ɬɚɛɥɢɰɟ 6. 

Ɍɚɛɥɢɰɚ 6 – Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɬɟɪɦɨɫɬɚɬɚ KP61 

Ɍɟɦɩɟɪɚɬɭɪɚ ɫɪɚɛɚɬɵɜɚɧɢɹ -30…+15℃  
Ɍɢɩ ɧɚɩɨɥɧɢɬɟɥɹ ɉɚɪɨɨɛɪɚɡɧɵɣ 
Ɍɢɩ ɱɭɜɫɬɜɢɬɟɥɶɧɨɝɨ ɷɥɟɦɟɧɬɵ Ʉɚɩɢɥɥɹɪɧɚɹ ɬɪɭɛɤɚ ɛɟɡ 

ɬɟɪɦɨɛɚɥɥɨɧɚ 
Ɇɚɤɫɢɦɚɥɶɧɚɹ ɞɨɩɭɫɬɢɦɚɹ ɷɥ. ɧɚɝɪɭɡɤɚ • AC-1 16A, 400 B 

• AC-3 16A, 400 B 

• AC-15 10A, 400 B 

• DC-13 12Bɬ, 220 B 

Ʉɨɧɬɚɤɬɧɚɹ ɫɢɫɬɟɦɚ SPDT 
Ⱦɢɮɮɟɪɟɧɰɢɚɥ ɇɚɫɬɪɚɢɜɚɟɦɵɣ 
Ʉɥɚɫɫ ɡɚɳɢɬɵ ɤɨɪɩɭɫɚ IP30 
Ɍɟɦɩɟɪɚɬɭɪɚ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ -40…+65℃ 
Ɇɚɤɫ. ɬɟɦɩɟɪɚɬɭɪɚ ɱɭɜɫɬɜɢɬɟɥɶɧɨɝɨ 
ɷɥɟɦɟɧɬɵ 

120℃ 

Ɇɚɫɫɚ, ɤɝ 0,46 – 0,87 
 

Пɥаɫɬɢɧɱаɬɵɣ ɪɟɤɭɩɟɪаɬɨɪ, ɢɡɨɛɪɚɠɟɧɧɵɣ ɧɚ ɪɢɫɭɧɤɟ 10, 
ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɩɟɪɟɞɚɱɢ ɬɟɩɥɚ ɨɬɪɚɛɨɬɚɧɧɨɝɨ ɜɨɡɞɭɯɚ ɩɪɢɬɨɱɧɨɦɭ.  

 
 
 
 
 
 
 

 

 

 

Ɋɢɫɭɧɨɤ 10 – ɉɥɚɫɬɢɧɱɚɬɵɣ ɪɟɤɭɩɟɪɚɬɨɪ 
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ɉɪɢ ɪɚɛɨɬɟ ɫɢɫɬɟɦɵ ɯɨɥɨɞɧɵɣ ɩɨɬɨɤ ɜɨɡɞɭɯɚ ɩɨɫɬɭɩɚɟɬ ɜ ɩɨɦɟɳɟɧɢɟ ɫ 

ɭɥɢɰɵ, ɚ ɢɡ ɩɨɦɟɳɟɧɢɹ ɧɚ ɭɥɢɰɭ ɭɞɚɥɹɟɬɫɹ ɬɟɩɥɵɣ ɩɨɬɨɤ ɜɨɡɞɭɯɚ. ȼ 

ɪɟɤɭɩɟɪɚɬɨɪɟ ɩɪɨɢɫɯɨɞɢɬ ɧɟɩɪɟɪɵɜɧɵɣ ɩɪɨɰɟɫɫ ɩɟɪɟɞɚɱɢ ɬɟɩɥɨɜɨɣ ɷɧɟɪɝɢɢ 

ɢ ɩɨɞɨɝɪɟɜɚ ɩɪɢɬɨɱɧɨɝɨ ɜɨɡɞɭɯɚ. ɉɪɢɦɟɪ ɩɪɨɰɟɫɫɚ ɢɡɨɛɪɚɠɟɧ ɧɚ ɪɢɫɭɧɤɟ 11, 

ɩɨɤɚɡɵɜɚɸɳɢɣ, ɤɚɤ ɩɪɨɢɫɯɨɞɢɬ ɰɢɪɤɭɥɹɰɢɹ ɜɨɡɞɭɯɚ ɫ ɩɨɫɥɟɞɭɸɳɢɦ 

ɧɚɝɪɟɜɨɦ. [16] 

 

Ɋɢɫɭɧɨɤ 11 – ɉɪɨɰɟɫɫ ɪɚɛɨɬɵ ɪɟɤɭɩɟɪɚɬɨɪɚ 

 

Ⱦаɬɱɢɤ-ɪɟɥɟ ɩɟɪɟɩаɞа ɞаɜɥɟɧɢя ɩɨ ɜɨɡɞɭɯɭ PS500 (ɪɢɫɭɧɨɤ 12) 

ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ ɤɨɧɬɪɨɥɹ ɩɟɪɟɩɚɞɚ ɞɚɜɥɟɧɢɹ, ɧɚ ɛɥɨɤɚɯ ɮɢɥɶɬɪɨɜ ɢ 

ɜɟɧɬɢɥɹɬɨɪɨɜ, ɚ ɬɚɤɠɟ ɞɥɹ ɤɨɧɬɪɨɥɹ ɡɚ ɩɨɧɢɠɟɧɧɵɦ ɢ ɩɨɜɵɲɟɧɧɵɦ 

ɞɚɜɥɟɧɢɟɦ ɜ ɫɢɫɬɟɦɚɯ ɜɟɧɬɢɥɹɰɢɢ. 

 

 

 

 

 

 
 

Ɋɢɫɭɧɨɤ 12 – Ⱦɚɬɱɢɤ-ɪɟɥɟ ɩɟɪɟɩɚɞɚ ɞɚɜɥɟɧɢɹ ɩɨ ɜɨɡɞɭɯɭ PS500 
 

Ɉɫɧɨɜɧɵɟ ɮɭɧɤɰɢɢ ɤɨɧɬɪɨɥɹ ɞɚɬɱɢɤɨɜ: 

̌) Ɂɚɝɪɹɡɧɟɧɢɟ ɜɨɡɞɭɲɧɨɝɨ ɮɢɥɶɬɪɚ; 

̍) ɉɟɪɟɩɚɞ ɞɚɜɥɟɧɢɹ ɧɚ ɜɟɧɬɢɥɹɬɨɪɟ. 
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Ⱦɚɬɱɢɤɢ-ɪɟɥɟ ɞɚɜɥɟɧɢɹ ɫɜɹɡɚɧɵ ɫ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɵɦɢ ɫɢɫɬɟɦɚɦɢ ɢ 

ɩɨɡɜɨɥɹɸɬ ɨɩɬɢɦɢɡɢɪɨɜɚɬɶ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ ɩɪɨɰɟɫɫɵ. 

Ʉɪɨɦɟ ɷɬɨɝɨ, ɞɚɧɧɨɟ ɭɫɬɪɨɣɫɬɜɨ ɢɫɩɨɥɶɡɭɟɬɫɹ ɫ ɰɟɥɶɸ ɤɨɧɬɪɨɥɹ ɫɨɫɬɨɹɧɢɹ 

ɮɢɥɶɬɪɨɜ ɜɨɡɞɭɲɧɨɝɨ ɬɢɩɚ ɢ ɜɟɧɬɢɥɹɰɢɨɧɧɵɯ ɫɢɫɬɟɦ, ɫ ɢɯ ɩɨɦɨɳɶɸ 

ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɡɚɳɢɬɚ ɬɟɩɥɨɨɛɦɟɧɧɢɤɨɜ ɨɬ ɨɛɪɚɡɨɜɚɧɢɹ ɧɚɥɟɞɢ, ɞɚɬɱɢɤ 

ɦɨɠɟɬ ɪɚɛɨɬɚɬɶ ɜ ɫɢɫɬɟɦɟ, ɪɟɝɭɥɢɪɭɸɳɟɣ ɤɥɚɩɚɧɵ ɢ ɜɨɡɞɭɲɧɵɟ ɡɚɫɥɨɧɤɢ. 

ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɞɚɬɱɢɤɨɜ ɞɚɜɥɟɧɢɹ ɜ ɨɬɨɩɢɬɟɥɶɧɵɯ ɫɢɫɬɟɦɚɯ ɢ ɫɢɫɬɟɦɟ 

ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɩɨɡɜɨɥɹɟɬ ɢɡɛɟɠɚɬɶ ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɚɜɚɪɢɢ. 

Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɞɚɬɱɢɤɚ-ɪɟɥɟ ɩɟɪɟɩɚɞɚ ɞɚɜɥɟɧɢɹ ɩɨ 

ɜɨɡɞɭɯɭ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 7 

Ɍɚɛɥɢɰɚ 7 – Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɞɚɬɱɢɤɚ-ɪɟɥɟ ɩɟɪɟɩɚɞɚ ɞɚɜɥɟɧɢɹ 

Ⱦɢɚɩɚɡɨɧ ɢɡɦɟɪɟɧɢɹ 30…500 ɉɚ 
Ɍɨɤ ɤɨɦɦɭɬɚɰɢɢ Ɇɚɤɫ. 3Ⱥ ɪɟɡɢɫɬɢɜɧɚɹ ɧɚɝɪɭɡɤɚ 

Ɇɚɤɫ. 2Ⱥ ɢɧɞɭɤɬɢɜɧɚɹ ɧɚɝɪɭɡɤɚ 
Ɇɚɤɫ. 250 ȼ Ⱥɋ 

ɋɪɟɞɚ ɢɡɦɟɪɟɧɢɹ ȼɨɡɞɭɯ ɢ ɧɟɷɧɟɪɝɢɱɧɵɟ ɝɚɡɵ 
ɍɫɥɨɜɢɹ ɷɤɫɩɥɭɚɬɚɰɢɢ -20…+60℃ 
ɋɨɟɞɢɧɢɬɟɥɶɧɵɣ ɲɥɚɧɝ PVS, ɦɹɝɤɢɣ 
ɋɬɟɩɟɧɶ ɡɚɳɢɬɵ IP54 
Ɇɚɫɫɚ, ɤɝ 0,15 
ɂɡɝɨɬɨɜɢɬɟɥɶ Thermokon, Ƚɟɪɦɚɧɢɹ 
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3.3 ȼɵɛɨɪ ɤɨɧɬɪɨɥɥɟɪɚ ɞɥя ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɣ ɫɢɫɬɟɦɵ 

 

ɍɩɪɚɜɥɟɧɢɟ ɫɢɫɬɟɦɨɣ ɩɪɢɬɨɱɧɨ-ɜɵɬɹɠɧɨɣ ɜɟɧɬɢɥɹɰɢɢ ɜɨɡɞɭɯɚ 

ɩɪɨɢɫɯɨɞɢɬ ɩɪɢ ɩɨɦɨɳɢ ɳɢɬɨɜɨɣ ɭɫɬɚɧɨɜɤɢ ɓɍȼɗɄ ɧɚ ɛɚɡɟ ɤɨɧɬɪɨɥɥɟɪɚ 

Segnetics PIXEL (ɪɢɫɭɧɨɤ 13). 

 

 

 

 

 

 

 

 

 

Ɋɢɫɭɧɨɤ 13 – ɤɨɧɬɪɨɥɥɟɪ Segnetics PIXEL 

 

ɋ ɩɨɦɨɳɶɸ ɤɨɧɬɪɨɥɥɟɪɚ Segnetics PIXEL ɦɨɠɧɨ ɨɛɟɫɩɟɱɢɬɶ 

ɜɨɡɦɨɠɧɨɫɬɶ ɝɢɛɤɨɣ ɤɨɧɮɢɝɭɪɚɰɢɢ ɫɢɫɬɟɦɵ ɜɟɧɬɢɥɹɰɢɢ. Ȼɥɚɝɨɞɚɪɹ 

ɫɭɳɟɫɬɜɭɸɳɢɦ ɦɨɞɢɮɢɤɚɰɢɹɦ ɦɨɠɧɨ ɜɵɛɪɚɬɶ ɧɟɨɛɯɨɞɢɦɨɟ ɫɨɱɟɬɚɧɢɟ 

ɚɧɚɥɨɝɨɜɵɯ ɢ ɰɢɮɪɨɜɵɯ ɜɯɨɞɨɜ/ɜɵɯɨɞɨɜ. Ɍɚɤɠɟ, ɟɫɥɢ ɧɟɨɛɯɨɞɢɦɨ, 

ɫɭɳɟɫɬɜɭɟɬ ɜɨɡɦɨɠɧɨɫɬɶ ɞɨɛɚɜɥɟɧɢɹ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɦɨɞɭɥɟɣ ɪɚɫɲɢɪɟɧɢɹ 

Segnetics MR. ɑɬɨɛɵ ɫɨɡɞɚɬɶ ɩɨɥɶɡɨɜɚɬɟɥɶɫɤɢɣ ɢɧɬɟɪɮɟɣɫ ɩɨɞɨɣɞɟɬ 

ɩɚɤɟɬɧɵɣ ɩɚɤɟɬ SM Art. Ʉɨɦɦɭɧɢɤɚɰɢɨɧɧɵɟ ɦɨɞɭɥɢ ɤ ɜɫɬɪɨɟɧɧɨɦɭ 

ɢɧɬɟɪɮɟɣɫɭ RS-485 ɩɨɡɜɨɥɹɸɬ ɞɨɛɚɜɢɬɶ ɩɨɞɞɟɪɠɤɭ ɫɟɬɟɜɨɝɨ ɩɨɞɤɥɸɱɟɧɢɹ ɩɨ 

ɫɬɚɧɞɚɪɬɚɦ Ethernet PNS. Ɇɨɞɭɥɶ ɩɚɦɹɬɢ ɪɚɫɲɢɪɹɟɬ ɞɨɫɬɭɩɧɵɣ ɨɛɴɟɦ 

ɫɨɛɫɬɜɟɧɧɨɣ ɩɚɦɹɬɢ ɉɅɄ ɞɥɹ ɯɪɚɧɟɧɢɹ ɚɪɯɢɜɨɜ, ɪɚɫɩɢɫɚɧɢɹ ɢ ɪɚɛɨɬɵ, ɜ 

ɤɨɬɨɪɵɯ ɩɪɢɫɭɬɫɬɜɭɟɬ ɛɨɥɶɲɨɟ ɤɨɥɢɱɟɫɬɜɨ ɩɟɪɟɦɟɧɧɵɯ. Ʉɨɧɬɪɨɥɥɟɪ 

Segnetics PIXEL ɩɨɦɨɝɚɟɬ ɩɨɞɨɛɪɚɬɶ ɧɭɠɧɵɣ ɚɥɝɨɪɢɬɦ ɪɚɛɨɬɵ, ɤɨɬɨɪɵɣ 

ɨɛɟɫɩɟɱɢɬ ɷɮɮɟɤɬɢɜɧɨɟ ɭɩɪɚɜɥɟɧɢɟ ɫɢɫɬɟɦɨɣ ɜɟɧɬɢɥɹɰɢɢ ɞɥɹ ɞɨɫɬɢɠɟɧɢɹ 

ɧɚɢɛɨɥɶɲɟɝɨ ɷɧɟɪɝɨɫɛɟɪɟɝɚɸɳɟɝɨ ɷɮɮɟɤɬɚ. ɑɬɨɛɵ ɜɜɟɫɬɢ ɜ ɷɤɫɩɥɭɚɬɚɰɢɸ 



25 
 

ɤɨɧɬɪɨɥɥɟɪ, ɨɩɟɪɚɬɨɪ ɦɨɠɟɬ ɜɨɫɩɨɥɶɡɨɜɚɬɶɫɹ ɩɚɧɟɥɶɸ ɭɩɪɚɜɥɟɧɢɹ ɫ 

ɩɨɦɨɳɶɸ ɜɫɬɪɨɟɧɧɨɝɨ ɢɧɬɟɪɮɟɣɫɚ ɩɨɥɶɡɨɜɚɬɟɥɹ. 

 

Ɉɫɧɨɜɧɵɟ ɮɭɧɤɰɢɨɧɚɥɶɧɵɟ ɜɨɡɦɨɠɧɨɫɬɢ ɤɨɧɬɪɨɥɥɟɪɚ PIXEL: 

Мɨɞɭɥɶɧɨɫɬɶ. Segnetics PIXEL ɩɨɡɜɨɥɹɟɬ ɢɡɦɟɧɹɬɶ ɫɜɨɢ ɫɨɫɬɚɜɥɹɸɳɢɟ 

ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɩɨɬɪɟɛɧɨɫɬɟɣ. Ɇɨɠɧɨ ɞɨɛɚɜɥɹɬɶ ɤ ɛɚɡɨɜɵɦ ɪɟɫɭɪɫɚɦ 

ɤɨɧɬɪɨɥɥɟɪ ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ ɦɨɞɭɥɢ. 

Мɨɞɭɥɢ ɪаɫɲɢɪɟɧɢя MR. ɋɬɚɧɞɚɪɬ, ɩɪɢɧɹɬɵɣ ɞɥɹ ɫɬɚɪɲɢɯ ɦɨɞɟɥɟɣ 

ɤɨɧɬɪɨɥɥɟɪɨɜ. ȼɫɟɝɨ ɫɭɳɟɫɬɜɭɟɬ 6 ɦɨɞɢɮɢɤɚɰɢɣ ɦɨɞɭɥɟɣ ɪɚɫɲɢɪɟɧɢɹ MR, ɭ 

ɤɨɬɨɪɨɝɨ ɢɦɟɟɬɫɹ ɫɜɨɣ ɫɨɛɫɬɜɟɧɧɵɣ ɧɚɛɨɪ I/O. ɗɬɨɝɨ ɞɨɫɬɚɬɨɱɧɨ ɞɥɹ ɩɨɞɛɨɪɚ 

ɧɭɠɧɨɝɨ ɫɨɫɬɚɜɚ ɤɚɧɚɥɨɜ ɜɜɨɞɚ-ɜɵɜɨɞɚ ɢɫɯɨɞɹ ɢɡ ɬɪɟɛɨɜɚɧɢɣ ɤ ɫɢɫɬɟɦɟ. 

Кɨɦɦɭɧɢɤаɰɢɨɧɧɵɟ ɦɨɞɭɥɢ. Ʉɨɧɬɪɨɥɥɟɪ Segnetics PIXEL ɩɨɞɞɟɪɠɢɜɚɟɬ 

ɪɚɡɧɵɟ ɫɟɬɟɜɵɟ ɩɪɨɬɨɤɨɥɵ, ɬɚɤɢɟ ɤɚɤ, Modbus ɢ Ethernet. ɋɴɟɦɧɵɟ ɦɨɞɭɥɢ 

ɨɛɟɫɩɟɱɢɜɚɸɬ ɤɨɦɦɭɧɢɤɚɰɢɸ ɜ ɫɟɬɢ, ɚ ɟɫɥɢ ɬɪɟɛɭɟɬɫɹ ɩɟɪɟɯɨɞ ɢɡ ɨɞɧɨɝɨ 

ɩɪɨɬɨɤɨɥɚ ɜ ɞɪɭɝɨɣ, ɬɨ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɜ ɩɟɪɟɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɟ Segnetics 

PIXEL ɧɟ ɩɨɬɪɟɛɭɟɬɫɹ. 

Мɨɞɭɥɶ ɩаɦяɬɢ. ȼ ɷɬɨɦ ɦɨɞɭɥɟ ɯɪɚɧɹɬɫɹ ɚɪɯɢɜɵ, ɚ ɬɚɤɠɟ ɫ ɩɨɦɨɳɶɸ 

ɧɟɝɨ ɦɨɠɧɨ ɛɵɫɬɪɨ ɩɟɪɟɧɟɫɬɢ ɪɚɛɨɱɢɟ ɩɪɨɝɪɚɦɦɵ ɦɟɠɞɭ ɤɨɧɬɪɨɥɥɟɪɚɦɢ. 

Ȼɥɚɝɨɞɚɪɹ ɦɨɞɭɥɸ ɷɤɨɧɨɦɢɬɫɹ ɜɪɟɦɹ, ɬɚɤ ɤɚɤ ɛɟɡ ɮɚɤɬɚ ɧɚɥɢɱɢɹ ɟɝɨ 

ɜɵɩɨɥɧɟɧɢɹ ɩɟɪɟɧɨɫɚ ɩɪɨɝɪɚɦɦ ɩɪɢɲɥɨɫɶ ɩɨɥɶɡɨɜɚɬɶɫɹ ɧɨɭɬɛɭɤɨɜ ɢɥɢ 

ɩɥɚɧɲɟɬɨɦ, ɚ ɷɬɨ ɧɟ ɨɱɟɧɶ ɭɞɨɛɧɨ ɢ ɞɨɥɝɨ. 

Ƚɪаɮɢɱɟɫɤɢɣ ɞɢɫɩɥɟɣ. Ɉɧ ɩɨɡɜɨɥɹɟɬ ɜɵɜɨɞɢɬɶ ɝɪɚɮɢɤɭ, ɲɪɢɮɬɵ 

ɧɭɠɧɵɯ ɜɚɦ ɪɚɡɦɟɪɨɜ ɢ ɬ.ɩ. ɇɚ Segnetics PIXEL ɭɫɬɚɧɨɜɥɟɧ ɞɢɫɩɥɟɣ, ɤɨɬɨɪɵɣ 

ɦɨɠɟɬ ɩɨɤɚɡɚɬɶ ɬɪɟɧɞɵ ɬɟɦɩɟɪɚɬɭɪɵ ɢ ɜɥɚɠɧɨɫɬɢ, ɩɨɥɶɡɨɜɚɬɟɥɶɫɤɢɟ ɢɤɨɧɤɢ, 

ɢ ɞɚɠɟ gif-ɚɧɢɦɚɰɢɸ. ɋɭɳɟɫɬɜɭɟɬ ɜɨɡɦɨɠɧɨɫɬɶ ɪɟɚɥɢɡɚɰɢɢ ɦɧɟɦɨɫɯɟɦɵ 

ɨɛɴɟɤɬɚ. 

Пɪɨɝɪаɦɦɧая ɩɨɞɞɟɪɠɤа. Segnetics PIXEL ɩɪɨɝɪɚɦɦɢɪɭɟɬɫɹ ɧɚ ɹɡɵɤɟ 

FBD ɜ ɫɪɟɞɟ SMLogix. ɋ ɩɨɦɨɳɶɸ ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ ɩɪɨɝɪɚɦɦɵ 

SMConstructor (ɪɢɫɭɧɨɤ 14) ɦɨɠɧɨ ɛɵɫɬɪɨ ɫɨɡɞɚɜɚɬɶ ɩɪɨɝɪɚɦɦɵ ɞɥɹ 

ɭɩɪɚɜɥɟɧɢɹ ɂɌɉ ɢ HVAC. Ʉɨɧɫɬɪɭɤɬɨɪ ɫɚɦ ɫɝɟɧɟɪɢɪɭɟɬ FBD-ɩɪɨɝɪɚɦɦɵ 
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ɢɫɯɨɞɹ ɢɡ ɡɚɞɚɧɧɵɯ ɭɫɥɨɜɢɣ ɫɢɫɬɟɦɵ. ɗɬɨɬ ɤɨɞ ɦɨɠɧɨ ɫɚɦɨɦɭ ɞɨɩɨɥɧɢɬɶ ɜ 

ɩɪɨɝɪɚɦɦɟ SMLogix (ɪɢɫɭɧɨɤ 15). ɑɬɨɛɵ ɫɨɡɞɚɬɶ ɝɪɚɮɢɱɟɫɤɢɣ 

ɩɨɥɶɡɨɜɚɬɟɥɶɫɤɢɣ ɢɧɬɟɪɮɟɣɫ ɦɨɠɧɨ ɜɨɫɩɨɥɶɡɨɜɚɬɶɫɹ ɩɚɤɟɬɨɦ SMArt. [14] 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Ɋɢɫɭɧɨɤ 14 – ɨɤɧɨ ɩɪɨɝɪɚɦɦɵ SMConstructor 

 

 

Ɋɢɫɭɧɨɤ 15 – ɨɤɧɨ ɩɪɨɝɪɚɦɦɵ SMLogix 
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Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɤɨɧɬɪɨɥɥɟɪɚ Segnetics PIXEL ɢɡɨɛɪɚɠɟɧɵ 

ɧɚ ɪɢɫɭɧɤɟ 16. 

 

Ɋɢɫɭɧɨɤ 16 – Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ Segnetics PIXEL 
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ɇɚ ɪɢɫɭɧɤɟ 17 ɩɨɤɚɡɚɧɨ, ɤɚɤ ɩɨɞɤɥɸɱɚɬɶ ɜɧɟɲɧɢɟ ɭɫɬɪɨɣɫɬɜɚ ɢ 

ɧɚɡɧɚɱɟɧɢɟ ɤɥɟɦɦ ɧɚ ɤɨɧɬɪɨɥɥɟɪɟ Segnetics PIXEL. Ɉɛɨɡɧɚɱɟɧɢɹ ɧɚ ɪɢɫɭɧɤɟ 

66 ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 8. 

Ɋɢɫɭɧɨɤ 17 – ɇɚɡɧɚɱɟɧɢɟ ɤɥɟɦɦ ɧɚ ɤɨɧɬɪɨɥɥɟɪɟ Segnetics PIXEL. 

 

Ɍɚɛɥɢɰɚ 8 – Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɞɚɬɱɢɤɚ-ɪɟɥɟ ɩɟɪɟɩɚɞɚ ɞɚɜɥɟɧɢɹ 

1 Al0 Pt1000 
2 GND 
3 Al1 Pt1000 
4 Al2 Pt1000 
5 GND 
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 8  

6 Al3 NTC 
7 Al4 NTC 
8 GND 
9 Al5 0-10B/4-20mA 
10 +10 ɜ ɩɢɬɚɧɢɟ 
11 AO0 
12 GND 
13 AO1 
14 Data + RS485 
15 Data – RS485 
16 COM DI 
17 DI0 
18 DI1 
19 DI2 
20 DI3 
21 DI4 
22 DI5 
23 +24 ɜ ɩɢɬɚɧɢɟ 
24 DO0 Ɋɟɥɟ 
25 DO0 
26 DO1 ɪɟɥɟ 
27 Ɉɛɳɢɣ DO1 ɢ DO2 
28 DO2 ɋɢɦɦɢɫɬɨɪ 
29 N 
30 -24B(+24B) 
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4 ɆɈȾȿɅɂɊɈȼȺɇɂȿ ɋɂɋɌȿɆɕ ȼȿɇɌɂɅəɐɂɂ 

4.1 ȼɵɛɨɪ ɫɪɟɞɵ ɦɨɞɟɥɢɪɨɜɚɧɢɟ 

 

ɉɪɢɬɨɱɧɵɟ-ɜɵɬɹɠɧɵɟ ɭɫɬɚɧɨɜɤɢ ɫ ɮɪɟɨɧɨɜɵɦ ɨɯɥɚɠɞɟɧɢɟɦ ɫɟɝɨɞɧɹ 

ɧɚɲɥɢ ɞɨɫɬɨɣɧɨɟ ɩɪɢɦɟɧɟɧɢɟ ɜ ɫɢɫɬɟɦɚɯ ɜɟɧɬɢɥɹɰɢɢ, ɚ ɬɚɤɠɟ 

ɤɨɧɞɢɰɢɨɧɢɪɨɜɚɧɢɹ ɜɨɡɞɭɯɚ. Ɉɧɢ ɦɨɝɭɬ ɛɵɬɶ ɭɫɬɚɧɨɜɥɟɧɵ ɜ ɩɨɦɟɳɟɧɢɹɯ 

ɜɫɹɤɨɝɨ ɩɪɟɞɧɚɡɧɚɱɟɧɢɹ, ɧɚɱɢɧɚɹ ɫ ɠɢɥɵɯ, ɢ ɜɩɥɨɬɶ ɞɨ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ 

ɨɛɴɟɤɬɨɜ. ɗɬɨ ɤɥɢɦɚɬɢɱɟɫɤɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ, ɨɫɭɳɟɫɬɜɥɹɸɳɟɟ ɨɯɥɚɠɞɟɧɢɟ 

ɜɨɡɞɭɯɚ, ɩɨɞɚɸɳɟɝɨɫɹ ɩɨ ɫɢɫɬɟɦɟ ɤɚɧɚɥɶɧɨɣ ɜɟɧɬɢɥɹɰɢɢ. Ɍɨ ɟɫɬɶ ɩɪɢ 

ɩɨɦɨɳɢ ɬɚɤɨɣ ɭɫɬɚɧɨɜɤɢ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɨɩɬɢɦɚɥɶɧɵɣ ɜɨɡɞɭɯɨɨɛɦɟɧ ɜ 

ɩɨɦɟɳɟɧɢɢ, ɨɬɜɨɞɹɬɫɹ ɢɡɛɵɬɤɢ ɜɥɚɝɢ, ɬɟɩɥɚ ɢ ɩɵɥɶ, ɝɚɪɚɧɬɢɪɭɹ ɱɢɫɬɨɬɭ ɢ 

ɤɨɦɮɨɪɬɧɵɟ ɤɥɢɦɚɬɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ ɜɨɡɞɭɯɚ. ɉɪɢɬɨɱɧɨ-ɜɵɬɹɠɧɚɹ 

ɜɟɧɬɢɥɹɰɢɹ – ɷɬɨ ɫɢɫɬɟɦɚ, ɤɨɬɨɪɚɹ ɞɨɫɬɚɜɥɹɟɬ ɫɜɟɠɢɣ ɜɨɡɞɭɯ ɫ ɭɥɢɰɵ ɜ 

ɩɨɦɟɳɟɧɢɟ ɢ ɭɞɚɥɹɟɬ ɨɬɪɚɛɨɬɚɧɧɵɣ ɜɨɡɞɭɯ ɜ ɩɨɦɟɳɟɧɢɢ ɧɚ ɭɥɢɰɭ. 

Ⱦɥɹ ɪɟɲɟɧɢɹ ɞɚɧɧɵɯ ɡɚɞɚɱ ɜɨɫɩɨɥɶɡɭɟɦɫɹ ɫɪɟɞɨɣ ɞɢɧɚɦɢɱɟɫɤɨɝɨ 

ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɬɟɯɧɢɱɟɫɤɢɯ ɫɢɫɬɟɦ SimInTech. Ⱥɋɍ ɩɪɨɰɟɫɫɨɦ ɜɚɪɤɢ 

ɫɢɥɢɤɚɬɚ ɪɟɚɥɢɡɭɟɬɫɹ ɜ ɫɪɟɞɟ SimInTech ɤɚɤ ɩɚɤɟɬ ɩɪɨɟɤɬɨɜ, 

ɜɡɚɢɦɨɫɜɹɡɚɧɧɵɯ ɱɟɪɟɡ ɨɛɳɭɸ ɛɚɡɭ ɫɢɝɧɚɥɨɜ. 

SimInTech (Simulation In Technic) — ɫɪɟɞɚ ɞɢɧɚɦɢɱɟɫɤɨɝɨ 

ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɬɟɯɧɢɱɟɫɤɢɯ ɫɢɫɬɟɦ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɚɹ ɞɥɹ ɪɚɫɱёɬɧɨɣ 

ɩɪɨɜɟɪɤɢ ɪɚɛɨɬɵ ɫɢɫɬɟɦɵ ɭɩɪɚɜɥɟɧɢɹ ɫɥɨɠɧɵɦɢ ɬɟɯɧɢɱɟɫɤɢɦɢ ɨɛɴɟɤɬɚɦɢ. 

SimInTech ɨɫɭɳɟɫɬɜɥɹɟɬ ɦɨɞɟɥɢɪɨɜɚɧɢɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ, 

ɩɪɨɬɟɤɚɸɳɢɯ ɜ ɪɚɡɥɢɱɧɵɯ ɨɬɪɚɫɥɹɯ ɫ ɨɞɧɨɜɪɟɦɟɧɧɵɦ ɦɨɞɟɥɢɪɨɜɚɧɢɟɦ 

ɫɢɫɬɟɦɵ ɭɩɪɚɜɥɟɧɢɹ, ɢ ɩɨɡɜɨɥɹɟɬ ɩɨɜɵɫɢɬɶ ɤɚɱɟɫɬɜɨ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɫɢɫɬɟɦ 

ɭɩɪɚɜɥɟɧɢɹ ɡɚ ɫɱɟɬ ɩɪɨɜɟɪɤɢ ɩɪɢɧɢɦɚɟɦɵɯ ɪɟɲɟɧɢɣ ɧɚ ɥɸɛɨɣ ɫɬɚɞɢɢ 

ɩɪɨɟɤɬɚ.  

SimInTech ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɞɟɬɚɥɶɧɨɝɨ ɢɫɫɥɟɞɨɜɚɧɢɹ ɢ ɚɧɚɥɢɡɚ 

ɧɟɫɬɚɰɢɨɧɚɪɧɵɯ ɩɪɨɰɟɫɫɨɜ ɜ ɹɞɟɪɧɵɯ ɢ ɬɟɩɥɨɜɵɯ ɷɧɟɪɝɨɭɫɬɚɧɨɜɤɚɯ, ɜ 

ɫɢɫɬɟɦɚɯ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɭɩɪɚɜɥɟɧɢɹ, ɜ ɫɥɟɞɹɳɢɯ ɩɪɢɜɨɞɚɯ ɢ ɪɨɛɨɬɚɯ, ɢ ɜ 
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ɥɸɛɵɯ ɬɟɯɧɢɱɟɫɤɢɯ ɫɢɫɬɟɦɚɯ, ɨɩɢɫɚɧɢɟ ɞɢɧɚɦɢɤɢ ɤɨɬɨɪɵɯ ɦɨɠɟɬ ɛɵɬɶ 

ɩɪɟɞɫɬɚɜɥɟɧɨ ɜ ɜɢɞɟ ɫɢɫɬɟɦɵ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɨ-ɚɥɝɟɛɪɚɢɱɟɫɤɢɯ ɭɪɚɜɧɟɧɢɣ 

ɢ/ɢɥɢ ɪɟɚɥɢɡɨɜɚɧɨ ɦɟɬɨɞɚɦɢ ɫɬɪɭɤɬɭɪɧɨɝɨ ɦɨɞɟɥɢɪɨɜɚɧɢɹ. Ɉɫɧɨɜɧɵɦɢ 

ɧɚɩɪɚɜɥɟɧɢɹɦɢ ɢɫɩɨɥɶɡɨɜɚɧɢɹ SimInTech ɹɜɥɹɸɬɫɹ ɫɨɡɞɚɧɢɟ ɦɨɞɟɥɟɣ, 

ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ ɚɥɝɨɪɢɬɦɨɜ ɭɩɪɚɜɥɟɧɢɹ, ɢɯ ɨɬɥɚɞɤɚ ɧɚ ɦɨɞɟɥɢ ɨɛɴɟɤɬɚ, 

ɝɟɧɟɪɚɰɢɹ ɢɫɯɨɞɧɨɝɨ ɤɨɞɚ ɧɚ ɹɡɵɤɟ ɋɢ ɞɥɹ ɩɪɨɝɪɚɦɦɢɪɭɟɦɵɯ ɤɨɧɬɪɨɥɥɟɪɨɜ.  

Ⱦɥɹ SimInTech ɫɨɡɞɚɧɵ ɢ ɪɚɡɪɚɛɚɬɵɜɚɸɬɫɹ ɦɨɞɭɥɢ ɪɚɫɲɢɪɟɧɢɹ 

ɩɨɡɜɨɥɹɸɳɢɟ ɫɨɡɞɚɜɚɬɶ ɦɨɞɟɥɢ ɧɚ ɛɚɡɟ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɯ ɪɚɫɱɟɬɧɵɯ 

ɤɨɞɨɜ ɢ ɢɧɬɟɝɪɢɪɨɜɚɬɶ ɢɯ ɜ ɤɨɦɩɥɟɤɫɧɵɟ ɦɨɞɟɥɢ ɢ ɩɪɨɟɤɬɵ.  

ɚ) Ɇɨɠɟɬ ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ ɞɥɹ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɧɟɫɬɚɰɢɨɧɚɪɧɵɯ 

ɩɪɨɰɟɫɫɨɜ ɜ ɮɢɡɢɤɟ, ɜ ɷɥɟɤɬɪɨɬɟɯɧɢɤɟ, ɜ ɞɢɧɚɦɢɤɟ ɦɚɲɢɧ ɢ ɦɟɯɚɧɢɡɦɨɜ, 

ɜ ɚɫɬɪɨɧɨɦɢɢ ɢ ɬ. ɞ., ɚ ɬɚɤɠɟ ɞɥɹ ɪɟɲɟɧɢɹ ɧɟɫɬɚɰɢɨɧɚɪɧɵɯ ɤɪɚɟɜɵɯ 

ɡɚɞɚɱ (ɬɟɩɥɨɩɪɨɜɨɞɧɨɫɬɶ, ɝɢɞɪɨɞɢɧɚɦɢɤɚ ɢ ɞɪ.) 

ɛ) ɮɭɧɤɰɢɨɧɢɪɨɜɚɬɶ ɜ ɦɧɨɝɨ ɤɨɦɩɶɸɬɟɪɧɵɯ ɦɨɞɟɥɢɪɭɸɳɢɯ 

ɤɨɦɩɥɟɤɫɚɯ, ɜ ɬɨɦ ɱɢɫɥɟ ɢ ɜ ɫɢɫɬɟɦɚɯ ɭɞɚɥɟɧɧɨɝɨ ɞɨɫɬɭɩɚ ɤ 

ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɦ ɢ ɢɧɮɨɪɦɚɰɢɨɧɧɵɦ ɪɟɫɭɪɫɚɦ 

ɜ) ɮɭɧɤɰɢɨɧɢɪɨɜɚɬɶ ɤɚɤ ɋȺɉɊ ɩɪɢ ɝɪɭɩɩɨɜɨɣ ɪɚɡɪɚɛɨɬɤɟ ɢ 

ɫɨɩɪɨɜɨɠɞɟɧɢɢ ɠɢɡɧɟɧɧɨɝɨ ɰɢɤɥɚ ɢɡɞɟɥɢɹ (ɩɪɨɟɤɬɚ) ɩɪɢ ɦɨɞɟɥɶɧɨ-

ɨɪɢɟɧɬɢɪɨɜɚɧɧɨɦ ɩɨɞɯɨɞɟ ɤ ɩɪɨɟɤɬɢɪɨɜɚɧɢɸ 

SimInTech ɫɨɞɟɪɠɢɬ ɛɢɛɥɢɨɬɟɤɢ ɬɢɩɨɜɵɯ ɛɥɨɤɨɜ ɞɥɹ ɦɨɞɟɥɢɪɨɜɚɧɢɹ:  

ɚ) ɬɟɩɥɨɝɢɞɪɚɜɥɢɤɢ/ɩɧɟɜɦɚɬɢɤɢ; 

ɛ) ɷɥɟɤɬɪɨɰɟɩɟɣ, ɜ ɞɟɣɫɬɜɭɸɳɢɯ ɢ ɦɝɧɨɜɟɧɧɵɯ ɡɧɚɱɟɧɢɹɯ; 

ɜ) ɫɢɥɨɜɵɯ ɦɚɲɢɧ ɝɢɞɪɚɜɥɢɱɟɫɤɢɯ/ɩɧɟɜɦɚɬɢɱɟɫɤɢɯ; 

ɝ) ɦɟɯɚɧɢɱɟɫɤɢɯ ɜɡɚɢɦɨɞɟɣɫɬɜɢɣ; 

ɞ) ɬɨɱɟɱɧɨɣ ɤɢɧɟɬɢɤɢ ɧɟɣɬɪɨɧɨɜ; 

ɟ) ɛɚɥɥɢɫɬɢɤɢ ɤɨɫɦɢɱɟɫɤɢɯ ɚɩɩɚɪɚɬɨɜ; 

ɠ) ɞɢɧɚɦɢɤɢ ɩɨɥɟɬɚ ɥɟɬɚɬɟɥɶɧɵɯ ɚɩɩɚɪɚɬɨɜ ɜ ɚɬɦɨɫɮɟɪɟ; 

ɡ) ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɩɪɢɜɨɞɨɜ. 
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Ⱦɥɹ ɪɚɡɪɚɛɨɬɤɢ ɚɥɝɨɪɢɬɦɨɜ ɭɩɪɚɜɥɟɧɢɹ ɜ SimInTech ɟɫɬɶ 

ɨɛɳɟɬɟɯɧɢɱɟɫɤɢɟ ɛɢɛɥɢɨɬɟɤɢ ɛɥɨɤɨɜ ɚɜɬɨɦɚɬɢɤɢ, ɜɤɥɸɱɚɸɳɢɟ ɛɨɥɟɟ 300 

ɛɥɨɤɨɜ. ɋɪɟɞɢ ɧɢɯ ɛɢɛɥɢɨɬɟɤɢ:  

ɚ) ɤɨɧɟɱɧɵɯ ɚɜɬɨɦɚɬɨɜ; 

ɛ) ɪɟɥɟɣɧɨɣ ɚɜɬɨɦɚɬɢɤɢ; 

ɜ) ɧɟɱɟɬɤɨɣ ɥɨɝɢɤɢ. 

Ʉɪɨɦɟ ɷɬɨɝɨ, SimInTech ɨɛɥɚɞɚɟɬ:  

ɚ) ɢɧɫɬɪɭɦɟɧɬɚɦɢ ɞɥɹ ɫɨɡɞɚɧɢɹ ɢɧɬɟɪɮɟɣɫɨɜ ɭɩɪɚɜɥɟɧɢɹ; 

ɛ) ɛɢɛɥɢɨɬɟɤɨɣ ɰɢɮɪɨɜɨɣ ɨɛɪɚɛɨɬɤɢ ɫɢɝɧɚɥɨɜ; 

ɜ) ɛɢɛɥɢɨɬɟɤɨɣ ɫɬɚɬɢɫɬɢɤɢ; 

ɝ) ɮɭɧɤɰɢɨɧɚɥɨɦ ɨɩɬɢɦɢɡɚɰɢɢ/ɩɨɞɛɨɪɚ ɩɚɪɚɦɟɬɪɨɜ; 

ɞ) ɩɪɨɬɨɤɨɥɚɦɢ ɨɛɦɟɧɚ (OPC, UDP, TCP/IP, MODBUS, FMI); 

ɟ) ɮɭɧɤɰɢɨɧɚɥɨɦ ɪɚɫɩɚɪɚɥɥɟɥɢɜɚɧɢɹ ɪɚɫɱɟɬɨɜ ɧɚ ɪɚɡɧɵɯ 

ɜɵɱɢɫɥɢɬɟɥɶɧɵɯ ɭɡɥɚɯ; 

ɠ) ɜɨɡɦɨɠɧɨɫɬɹɦɢ ɨɪɝɚɧɢɡɚɰɢɢ ɩɪɨɟɤɬɚ ɱɟɪɟɡ ɟɞɢɧɵɣ 

«ɲɚɛɥɨɧ» ɩɪɨɟɤɬɚ; 

ɡ) ɦɨɞɭɥɟɦ ɞɥɹ ɜɟɪɢɮɢɤɚɰɢɢ ɤɨɞɚ ɉɅɂɋ; 

ɢ) ɦɨɞɭɥɟɦ ɚɧɚɥɢɡɚ ɧɚɞɟɠɧɨɫɬɢ, ɛɟɡɨɩɚɫɧɨɫɬɢ ɢ 

ɠɢɜɭɱɟɫɬɢ ɫɢɫɬɟɦɵ ɧɚ ɩɪɢɧɰɢɩɢɚɥɶɧɨɣ ɫɯɟɦɟ. 
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4.2 Ɍɪɟɛɨɜɚɧɢя ɤ ɫɢɫɬɟɦɟ 

 

Ⱦɥɹ ɪɟɲɟɧɢɹ ɞɚɧɧɵɯ ɡɚɞɚɱ ɜɨɫɩɨɥɶɡɭɟɦɫɹ ɫɪɟɞɨɣ ɞɢɧɚɦɢɱɟɫɤɨɝɨ 

ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɬɟɯɧɢɱɟɫɤɢɯ ɫɢɫɬɟɦ SimInTech. Ⱥɋȼ ɪɟɚɥɢɡɭɟɬɫɹ ɜ ɫɪɟɞɟ 

SimInTech ɤɚɤ ɩɚɤɟɬ ɩɪɨɟɤɬɨɜ, ɜɡɚɢɦɨɫɜɹɡɚɧɧɵɯ ɱɟɪɟɡ ɨɛɳɭɸ ɛɚɡɭ ɫɢɝɧɚɥɨɜ. 

ɋɨɫɬɚɜ ɦɨɞɟɥɢ Ⱥɋɍ (ɪɢɫɭɧɨɤ 18): 

̌) ʥ̌̌̚ д̵̦̦̼̌ ̛̭̦̐̌ло̏ 

̍) Модел̽ уп̬̌̏ле̛̦́ ̛ ко̦т̬ол́ подде̛̬̙̦̌́ д̌̏ле̛̦́ 

̏) Модел̽ уп̬̌̏ле̛̦́ ̛ ко̦т̬ол́ подде̛̬̙̦̌́ те̥пе̬̌ту̬̼ 

̐) ʥлок опе̬̌то̬̌ 

 

 

 

 

 

 

 

 

 

 

Ɋɢɫɭɧɨɤ 18 – ɋɨɫɬɚɜ ɦɨɞɟɥɢ Ⱥɋɍ 
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Ɋɢɫɭɧɨɤ 19 – Ɋɟɚɥɢɡɚɰɢɹ ɦɨɞɟɥɢ ɜ SimInTech 

 

Ⱦɚɧɧɵɣ ɩɪɨɟɤɬ ɞɨɥɠɟɧ ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ ɫɥɟɞɭɸɳɢɦ ɬɪɟɛɨɜɚɧɢɹɦ: 

̌) Подде̛̬̙̦̌е т̬е̍уе̥о̜ те̥пе̬̌ту̬̼ ̏ по̥еще̛̛̦ 

̍) Подде̛̬̙̦̌е т̬е̍уе̥о̐о п̬о̶е̦т̌ от̦о̛̭тел̦̽о̜ 

̏л̙̦̌о̭т̛ 

̏) ʦ̛̚у̌л̶̛̛̌́̚ дл́ ̥о̛̦то̛̬̦̐̌ ̛̥̚е̦е̛̦́ 

п̬̥̌̌ет̬о̏ те̥пе̬̌ту̬̼ ̛ ̏л̙̦̌о̭т̛ 

̐) С̏ето̏̌́ ̛̦д̛к̶̛̌́ о ̬̌̍оте ̛̭̭те̥̼ 
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4.3 Ɋɟɚɥɢɡɚɰɢя ɜ SimInTech 

ɉɚɤɟɬ ɩɪɨɟɤɬɨɜ ACB.pak. 

ȼ ɞɚɧɧɨɦ ɩɚɤɟɬɟ ɫɨɞɟɪɠɚɬɫɹ ɩɪɨɟɤɬɵ: ProverkaZapuska.prt, Operator.prt, 

VentA.prt, VentNag.prt, VentOxl.prt. 

 
Ɋɢɫɭɧɨɤ 20 – ɉɚɤɟɬ ɩɪɨɟɤɬɨɜ ACB.pak 

 

1. ɉɪɨɟɤɬ ProverkaZapuska.prt 

ȼ ɞɚɧɧɨɦ ɩɪɨɟɤɬɟ ɪɟɚɥɢɡɨɜɚɧɚ ɩɪɨɜɟɪɤɚ ɡɚɩɭɫɤɚ ɫɢɫɬɟɦɵ ɢɫɯɨɞɹ ɢɡ 

ɬɟɦɩɟɪɚɬɭɪɵ ɜɧɟɲɧɟɣ ɫɪɟɞɵ 

 
 

Ɋɢɫɭɧɨɤ 21 – ɉɪɨɟɤɬ ProverkaZapuska.prt 
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Ɋɢɫɭɧɨɤ 22 – ɋɬɪɭɤɬɭɪɚ ɫɭɛɦɨɞɟɥɢ ɩɪɨɟɤɬɚ ProverkaZapuska.prt 
 

 
 
 
 
 
 
 
 

Ɋɢɫɭɧɨɤ 23 - Ɉɝɪɚɧɢɱɟɧɢɟ ɪɚɛɨɬɵ ɫɢɫɬɟɦɵ 
 

ȼɯɨɞɧɨɣ ɩɨɪɬ in ɨɬɜɟɱɚɟɬ ɡɚ ɬɟɦɩɟɪɚɬɭɪɵ ɜɧɟɲɧɟɣ ɫɪɟɞɵ. Ȼɥɨɤɢ 

ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ ɧɟɨɛɯɨɞɢɦɵ ɞɥɹ ɨɩɢɫɚɧɢɹ ɭɫɥɨɜɢɣ, ɩɪɢ ɤɨɬɨɪɵɯ 

ɩɪɨɢɫɯɨɞɢɬ ɜɤɥɸɱɟɧɢɟ ɪɚɛɨɬɵ Ⱥɋȼ. ɋɢɫɬɟɦɚ ɪɚɛɨɬɚɟɬ ɜ ɞɢɚɩɚɡɨɧɟ 

ɬɟɦɩɟɪɚɬɭɪ ɨɬ −ͷ℃ ˇо Ͷ0℃. ȼɵɯɨɞɧɨɣ ɫɢɝɧɚɥ ɢɡ ɛɥɨɤɨɜ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ 

ɭɩɪɚɜɥɹɟɬ ɤɥɸɱɚɦɢ, ɤɨɬɨɪɵɟ ɜ ɫɜɨɸ ɨɱɟɪɟɞɶ ɹɜɥɹɸɬɫɹ ɢɦɢɬɚɰɢɟɣ ɤɥɚɩɚɧɚ. 
 
2. ɉɪɨɟɤɬ Operator.prt 

ȼ ɞɚɧɧɨɦ ɩɪɨɟɤɬ ɪɟɚɥɢɡɨɜɚɧ ɜɵɜɨɞ ɧɟɨɛɯɨɞɢɦɨɣ ɢɧɮɨɪɦɚɰɢɢ ɞɥɹ ɨɩɟɪɚɬɨɪɚ 

ɧɚ ɤɨɦɩɶɸɬɟɪ. 
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Ɋɢɫɭɧɨɤ 24 - ɉɪɨɟɤɬ Operator.prt 
 

3. ɉɪɨɟɤɬ VentA.prt 

ȼ ɞɚɧɧɨɦ ɩɪɨɟɤɬɟ ɪɟɚɥɢɡɨɜɚɧɚ ɪɚɛɨɬɚ ɜɟɧɬɢɥɹɬɨɪɨɜ ɧɚ ɨɯɥɚɠɞɟɧɢɟ ɢ ɧɚɝɪɟɜ 

ɜɨɡɞɭɯɚ.  

 
 

Ɋɢɫɭɧɨɤ 25 - ɉɪɨɟɤɬ VentA.prt 
 

 
 

Ɋɢɫɭɧɨɤ 26 – ɍɫɥɨɜɢɟ ɜɵɛɨɪɚ ɧɭɠɧɨɝɨ ɜɟɧɬɢɥɹɬɨɪɚ 
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ȼɯɨɞɧɨɣ ɩɨɪɬ in ɨɬɜɟɱɚɟɬ ɡɚ ɬɟɦɩɟɪɚɬɭɪɵ ɩɨɫɥɟ ɪɚɛɨɬɵ ɜɟɧɬɢɥɹɬɨɪɚ ɜ 

ɪɟɠɢɦɟ «ɧɚɝɪɟɜ», ɚ ɜɵɯɨɞɧɨɣ ɩɨɪɬ out ɨɬɜɟɱɚɟɬ ɡɚ ɬɟɤɭɳɭɸ ɬɟɦɩɟɪɚɬɭɪɵ ɜ 

ɩɨɦɟɳɟɧɢɢ. ȼ ɛɥɨɤɚɯ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ ɨɩɢɫɚɧɵ ɭɫɥɨɜɢɹ, ɩɪɢ ɤɨɬɨɪɵɯ 

ɩɪɨɢɫɯɨɞɢɬ ɛɭɞɟɬ ɩɨɤɚɡɵɜɚɬɶ ɬɟɤɭɳɭɸ ɬɟɦɩɟɪɚɬɭɪɭ ɢɫɯɨɞɹ ɢɡ ɭɫɥɨɜɢɹ 

ɜɵɛɨɪɚ ɪɟɠɢɦɚ ɜɟɧɬɢɥɹɬɨɪɨɜ. ȼ ɛɥɨɤɚɯ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ Ⱥɛɫɨɥɸɬɧɨɣ ɢ 

Ɉɬɧɨɫɢɬɟɥɶɧɨɣ ɜɥɚɠɧɨɫɬɢ ɧɚɩɢɫɚɧɵ ɡɧɚɱɟɧɢɹ ɨɬɧɨɫɢɬɟɥɶɧɨ ɬɟɤɭɳɟɣ 

ɬɟɦɩɟɪɚɬɭɪɵ ɜ ɩɨɦɟɳɟɧɢɢ. 

 

4. ɉɪɨɟɤɬ VentNag.prt 

ȼ ɞɚɧɧɨɦ ɩɪɨɟɤɬɟ ɪɟɚɥɢɡɨɜɚɧɚ ɪɚɛɨɬɚ ɜɟɧɬɢɥɹɬɨɪɚ ɜ ɡɢɦɧɟɦ ɪɟɠɢɦɟ 

 
Ɋɢɫɭɧɨɤ 27 – ɉɪɨɟɤɬ VentNag.prt 

 
 

 
 

Ɋɢɫɭɧɨɤ 28 – ɍɫɥɨɜɢɟ ɪɚɛɨɬɵ ɜɟɧɬɢɥɹɬɨɪɚ 
 

ȼɟɧɬɢɥɹɬɨɪ ɛɭɞɟɬ ɪɚɛɨɬɚɬɶ ɩɪɢ ɭɫɥɨɜɢɢ, ɱɬɨ ɬɟɦɩɟɪɚɬɭɪɚ ɜɧɟɲɧɟɣ 

ɫɪɟɞɵ ɛɭɞɟɬ ɦɟɧɶɲɟ, ɱɟɦ ɬɪɟɛɭɟɦɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɜ ɩɨɦɟɳɟɧɢɢ ɢ ɩɪɢ ɪɚɛɨɬɟ 
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ɫɚɦɨɣ Ⱥɋȼ, ɬ.ɟ. ɜɵɲɟ, ɱɟɦ 5 ɝɪɚɞɭɫɨɜ. Ʉɥɸɱɢ ɜ ɞɚɧɧɨɦ ɩɪɨɟɤɬɟ ɢɦɢɬɢɪɭɸɬ 

ɪɚɛɨɬɭ ɡɚɫɥɨɧɤɢ. ȼ ɛɥɨɤɚɯ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ ɨɩɢɫɚɧɵ ɭɫɥɨɜɢɹ, ɩɪɢ ɤɨɬɨɪɵɯ 

ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɪɚɛɨɬɚ ɤɥɸɱɚ(ɡɚɫɥɨɧɤɢ). 

 

 
 

Ɋɢɫɭɧɨɤ 29 – ɍɫɥɨɜɢɟ ɜɵɛɨɪɚ ɬɟɦɩɟɪɚɬɭɪɵ 
 

ȿɫɥɢ ɧɚ ɜɯɨɞɧɭɸ ɩɟɪɟɦɟɧɧɭɸ A ɛɭɞɟɬ ɩɨɞɚɧ ɫɢɝɧɚɥ ɪɚɜɧɵɦ 1, ɬɨ 

ɡɧɚɱɟɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ ɜɧɟɲɧɟɣ ɫɪɟɞɵ ɛɭɞɟɬ ɩɟɪɟɞɚɧɨ ɞɚɥɶɲɟ ɞɥɹ ɧɚɝɪɟɜɚ 

ɜɨɡɞɭɯɚ, ɬ.ɤ. ɩɪɢ ɡɧɚɱɟɧɢɢ Ⱥ ɪɚɜɧɵɦ 0 ɨɡɧɚɱɚɟɬ ɫɨɫɬɨɹɧɢɟ ɜɟɧɬɢɥɹɬɨɪɚ ɤɚɤ 

«ɇɟ ɪɚɛɨɬɚɟɬ». 
 
5. ɉɪɨɟɤɬ VentOxl.prt  

ȼ ɞɚɧɧɨɦ ɩɪɨɟɤɬɟ ɪɟɚɥɢɡɨɜɚɧɚ ɪɚɛɨɬɚ ɜɟɧɬɢɥɹɬɨɪɚ ɜ ɥɟɬɧɟɦ ɪɟɠɢɦɟ. 

 
Ɋɢɫɭɧɨɤ 30 – ɉɪɨɟɤɬ VentOxl.prt 
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Ɋɢɫɭɧɨɤ 31 – ɍɫɥɨɜɢɟ ɪɚɛɨɬɵ ɜɟɧɬɢɥɹɬɨɪɚ 

 

ȼɟɧɬɢɥɹɬɨɪ ɛɭɞɟɬ ɪɚɛɨɬɚɬɶ ɩɪɢ ɭɫɥɨɜɢɢ, ɱɬɨ ɬɟɦɩɟɪɚɬɭɪɚ ɜɧɟɲɧɟɣ 

ɫɪɟɞɵ ɛɭɞɟɬ ɛɨɥɶɲɟ, ɱɟɦ ɬɪɟɛɭɟɦɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɜ ɩɨɦɟɳɟɧɢɢ ɢ ɩɪɢ ɪɚɛɨɬɟ 

ɫɚɦɨɣ Ⱥɋȼ, ɬ.ɟ. ɧɢɠɟ, ɱɟɦ 40 ɝɪɚɞɭɫɨɜ. Ʉɥɸɱɢ ɜ ɞɚɧɧɨɦ ɩɪɨɟɤɬɟ ɢɦɢɬɢɪɭɸɬ 

ɪɚɛɨɬɭ ɤɥɚɩɚɧɚ. ȼ ɛɥɨɤɚɯ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ ɨɩɢɫɚɧɵ ɭɫɥɨɜɢɹ, ɩɪɢ ɤɨɬɨɪɵɯ 

ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɪɚɛɨɬɚ ɤɥɸɱɚ(ɡɚɫɥɨɧɤɢ). 

 

 
 

Ɋɢɫɭɧɨɤ 32 – ɍɫɥɨɜɢɟ ɜɵɛɨɪɚ ɬɟɦɩɟɪɚɬɭɪɵ 
 
 

ȿɫɥɢ ɧɚ ɜɯɨɞɧɭɸ ɩɟɪɟɦɟɧɧɭɸ u ɛɭɞɟɬ ɩɨɞɚɧ ɫɢɝɧɚɥ ɪɚɜɧɵɦ 1, ɬɨ 

ɡɧɚɱɟɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ ɜɧɟɲɧɟɣ ɫɪɟɞɵ ɛɭɞɟɬ ɩɟɪɟɞɚɧɨ ɞɚɥɶɲɟ ɞɥɹ 

ɨɯɥɚɠɞɟɧɢɹ ɜɨɡɞɭɯɚ, ɬ.ɤ. ɩɪɢ ɡɧɚɱɟɧɢɢ u ɪɚɜɧɵɦ 0 ɨɡɧɚɱɚɟɬ ɫɨɫɬɨɹɧɢɟ 

ɜɟɧɬɢɥɹɬɨɪɚ ɤɚɤ «ɇɟ ɪɚɛɨɬɚɟɬ». 
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Ɋɢɫɭɧɨɤ 33 – Ɉɤɧɨ ɚɧɢɦɚɰɢɢ 

 
Ɉɤɧɨ ɚɧɢɦɚɰɢɢ ɩɨɡɜɨɥɹɟɬ ɨɬɫɥɟɠɢɜɚɬɶ ɬɟɦɩɟɪɚɬɭɪɭ ɜ ɩɨɦɟɳɟɧɢɢ ɢ 

ɨɬɧɨɫɢɬɟɥɶɧɭɸ ɜɥɚɠɧɨɫɬɶ, ɩɨɤɚɡɵɜɚɬɶ ɪɟɠɢɦ ɫɢɫɬɟɦɵ ɜ ɪɟɠɢɦɟ Ʌɟɬɨ ɢɥɢ 

Ɂɢɦɚ (ɡɟɥɟɧɵɣ ɰɜɟɬ – ɫɢɫɬɟɦɚ ɪɚɛɨɬɚɟɬ ɜ ɥɟɬɧɟɦ ɪɟɠɢɦɟ ɢɥɢ ɡɢɦɧɟɦ, 

ɤɪɚɫɧɵɣ ɰɜɟɬ – ɫɢɫɬɟɦɚ ɧɟ ɪɚɛɨɬɚɟɬ ɜ ɥɟɬɧɟɦ ɢɥɢ ɡɢɦɧɟɦ ɪɟɠɢɦɟ),ɬɚɤ ɠɟ 

ɩɨɤɚɡɵɜɚɟɬ ɫ ɩɨɦɨɳɶɸ ɥɚɦɩɵ ɨ ɧɟɜɨɡɦɨɠɧɨɫɬɢ ɪɚɛɨɬɵ ɫɢɫɬɟɦɵ ɩɨ ɩɪɢɱɢɧɟ 

ɜɵɯɨɞɚ ɢɡ ɭɫɥɨɜɢɣ ɪɚɛɨɬɵ Ⱥɋȼ ɩɨ ɬɟɦɩɟɪɚɬɭɪɟ(ɤɪɚɫɧɵɣ ɰɜɟɬ – ɫɢɫɬɟɦɚ ɧɟ 

ɪɚɛɨɬɚɟɬ, ɬɚɤ ɤɚɤ ɬɟɦɩɟɪɚɬɭɪɚ ɜɧɟɲɧɟɣ ɫɪɟɞɵ ɜɵɲɥɚ ɡɚ ɩɪɟɞɟɥɵ ɝɪɚɧɢɰ, 

ɛɟɥɵɣ ɰɜɟɬ – ɫɢɫɬɟɦɚ ɪɚɛɨɬɚɟɬ ɜ ɲɬɚɬɧɨɦ ɪɟɠɢɦɟ), ɩɨ ɝɪɚɮɢɤɚɦ 

ɩɨɤɚɡɵɜɚɸɳɢɦ ɭɪɨɜɟɧɶ ɬɟɦɩɟɪɚɬɭɪɵ ɦɨɠɧɨ ɭɡɧɚɬɶ ɱɟɪɟɡ ɫɤɨɥɶɤɨ ɜɪɟɦɟɧɢ 

ɬɪɟɛɭɟɦɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɭɫɬɚɧɨɜɢɬɫɹ ɜ ɩɨɦɟɳɟɧɢɢ, ɚ ɬɚɤɠɟ ɭɪɨɜɟɧɶ 

ɜɥɚɠɧɨɫɬɢ ɫ ɤɚɠɞɵɦ ɩɨɧɢɠɟɧɢɟɦ ɢɥɢ ɩɨɜɵɲɟɧɢɟɦ ɬɟɦɩɟɪɚɬɭɪɵ. 



42 
 

 

Ɋɢɫɭɧɨɤ 34 – ɋɤɪɢɩɬ «Ɉɤɧɚ ɚɧɢɦɚɰɢɢ» 

 

ȿɫɥɢ ɡɧɚɱɟɧɢɟ D_Oxl ɢɥɢ D_Nag ɛɭɞɟɬ ɪɚɜɧɵɦ 1, ɬɨ ɥɚɦɩɵ ɢɧɞɢɤɚɰɢɢ 

ɪɚɛɨɬɵ ɜɟɧɬɢɥɹɬɨɪɨɜ ɡɚɝɨɪɹɬɫɹ ɡɟɥɟɧɵɦ ɫɜɟɬɨɦ ɢɫɯɨɞɹ ɢɡ ɬɨɝɨ, ɥɟɬɧɢɣ ɢɥɢ 

ɡɢɦɧɢɣ ɪɟɠɢɦ ɪɚɛɨɬɵ. 

ȿɫɥɢ ɬɟɤɭɳɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɫɬɚɧɟɬ ɪɚɜɧɨɣ ɬɪɟɛɭɟɦɨɣ ɬɟɦɩɟɪɚɬɭɪɟ ɜ 

ɩɨɦɟɳɟɧɢɢ, ɬɨ ɜɟɧɬɢɥɹɬɨɪɵ ɩɪɟɤɪɚɬɹɬ ɫɜɨɸ ɪɚɛɨɬɭ ɢ ɢɯ ɢɧɞɢɤɚɬɨɪ ɫɬɚɧɟɬ 

ɤɪɚɫɧɨɝɨ ɰɜɟɬɚ.  

ȿɫɥɢ ɡɧɚɱɟɧɢɟ D_A ɛɭɞɟɬ ɪɚɜɧɵɦ 0, ɬ.ɟ. ɡɧɚɱɟɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ 

ɜɧɟɲɧɟɣ ɫɪɟɞɵ ɜɵɲɥɨ ɡɚ ɝɪɚɧɢɰɵ ɞɨɩɭɫɬɢɦɵɯ, ɬɨ ɢɧɞɢɤɚɬɨɪ ɚɜɚɪɢɣɧɨɝɨ 

ɪɟɠɢɦɚ ɡɚɝɨɪɢɬɫɹ ɤɪɚɫɧɵɦ, ɢ ɫɢɫɬɟɦɚ ɧɟ ɛɭɞɟɬ ɪɚɛɨɬɚɬɶ. 
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Ɋɢɫɭɧɨɤ 35 – ɋɩɢɫɨɤ ɫɢɝɧɚɥɨɜ ɩɪɨɟɤɬɚ 
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4.4 ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɪɟɡɭɥɶɬɚɬɨɜ ɜ ɭɱɟɛɧɨɦ ɩɪɨɰɟɫɫɟ  

 

ɐɟɥɶ – ɩɪɢɨɛɪɟɬɟɧɢɟ ɧɚɜɵɤɨɜ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɜ ɫɪɟɞɟ SimInTech ɧɚ 

ɩɪɢɦɟɪɟ ɦɨɞɟɥɢ ɫɢɫɬɟɦɵ ɜɟɧɬɢɥɹɰɢɢ ɜ ɩɨɦɟɳɟɧɢɢ 

Ɂɚɞɚɱɢ: 

ɚ) ɋɨɛɪɚɬɶ ɫɯɟɦɭ ɩɨ ɦɟɬɨɞɢɱɟɫɤɢɦ ɭɤɚɡɚɧɢɹɦ 

ɛ) ɂɡɦɟɧɢɬɶ ɡɧɚɱɟɧɢɟ ɬɪɟɛɭɟɦɨɣ ɬɟɦɩɟɪɚɬɭɪɵ ɢ ɡɧɚɱɟɧɢɟ ɚɛɫɨɥɸɬɧɨɣ ɢ 

ɨɬɧɨɫɢɬɟɥɶɧɨɣ ɜɥɚɠɧɨɫɬɢ (40%) 

ɜ) Ⱦɨɛɚɜɢɬɶ ɜɤɥɸɱɟɧɢɟ/ɜɵɤɥɸɱɟɧɢɟ ɡɚɫɥɨɧɨɤ ɞɥɹ ɩɨɞɚɱɢ ɜɨɡɞɭɯɚ ɱɟɪɟɡ 

ɜɟɧɬɢɥɹɬɨɪɵ 

ɝ) Ⱦɨɛɚɜɢɬɶ ɤɧɨɩɤɢ ɜ ɨɤɧɟ ɚɧɢɦɚɰɢɢ ɞɥɹ ɡɚɫɥɨɧɨɤ 

 

Ɇɟɬɨɞɢɱɟɫɤɢɟ ɭɤɚɡɚɧɢɹ 
 

1. ɋɨɡɞɚɬɶ ɛɚɡɭ ɞɚɧɧɵɯ ɫɢɝɧɚɥɨɜ 

 

 

Ɋɢɫɭɧɨɤ 36 – Ȼɚɡɚ ɞɚɧɧɵɯ 

 

2. ɋɨɡɞɚɬɶ ɫɯɟɦɭ ɦɨɞɟɥɢ ɨɛɳɟɝɨ ɜɢɞɚ ɜɟɧɬɢɥɹɬɨɪɚ ɢ ɜɫɬɚɜɢɬɶ ɫɥɟɞɭɸɳɢɟ 

ɛɥɨɤɢ: 

ɚ)  2 Ʉɨɧɫɬɚɧɬɵ 

ɛ) Ʉɥɸɱ ɭɩɪɚɜɥɹɟɦɵɣ ɧɨɪɦɚɥɶɧɨ ɪɚɡɨɦɤɧɭɬɵɣ ɬɢɩ 2 

ɜ) ɋɭɦɦɚɬɨɪ 

ɝ) ɂɧɬɟɝɪɚɬɨɪ ɫ ɨɝɪɚɧɢɱɟɧɢɟɦ 
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ɞ) ʦ̬е̥е̦̦о̜ ̴̛̬̐̌к 

 

 

Ɋɢɫɭɧɨɤ 37 – ɋɯɟɦɚ ɦɨɞɟɥɢ 

 

ȼ ɛɥɨɤ «ɂɧɬɟɝɪɚɬɨɪ ɫ ɨɝɪɚɧɢɱɟɧɢɟɦ» ɧɟɨɛɯɨɞɢɦɨ ɜɩɢɫɚɬɶ ɬɪɟɛɭɟɦɭɸ 

ɬɟɦɩɟɪɚɬɭɪɚ. ɉɪɢɦɟɪ ɭɫɥɨɜɢɣ ɜ ɛɥɨɤɟ ɧɚ ɪɢɫɭɧɤɟ 38 

 

Ɋɢɫɭɧɨɤ 38 – Ȼɥɨɤ «ɂɧɬɟɝɪɚɬɨɪ ɫ ɨɝɪɚɧɢɱɟɧɢɟɦ» 
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3. ɋɨɡɞɚɬɶ ɦɨɞɟɥɶ ɨɛɳɟɝɨ ɜɢɞɚ ɞɥɹ ɤɨɧɬɪɨɥɹ ɡɚ ɩɚɪɚɦɟɬɪɨɦ ɜɥɚɠɧɨɫɬɶ 

 

 

Ɋɢɫɭɧɨɤ 39 – ɦɨɞɟɥɶ ɨɛɳɟɝɨ ɜɢɞɚ ɞɥɹ ɤɨɧɬɪɨɥɹ ɜɥɚɠɧɨɫɬɢ 

 

ɋ ɩɨɦɨɳɶɸ ɫɢɝɧɚɥɚ T_Ttek ɩɟɪɟɞɚɟɦ ɡɧɚɱɟɧɢɟ ɬɟɤɭɳɟɣ ɬɟɦɩɟɪɚɬɭɪɵ ɜ 

ɩɨɦɟɳɟɧɢɢ ɜ ɛɥɨɤ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ. ȼ ɧɟɦ ɡɚɩɢɫɵɜɚɟɦ ɡɧɚɱɟɧɢɹ 

ɬɟɦɩɟɪɚɬɭɪ ɢ ɩɨɤɚɡɚɬɟɥɹ ɚɛɫɨɥɸɬɧɨɣ ɜɥɚɠɧɨɫɬɢ ɞɥɹ ɤɚɠɞɨɝɨ ɡɧɚɱɟɧɢɹ 

ɬɟɦɩɟɪɚɬɭɪɵ. Ⱦɚɧɧɵɟ ɦɨɠɧɨ ɜɡɹɬɶ ɢɡ ɪɢɫɭɧɤɚ 40.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Ɋɢɫɭɧɨɤ 40 – Ɂɚɜɢɫɢɦɨɫɬɶ ɚɛɫɨɥɸɬɧɨɣ ɜɥɚɠɧɨɫɬɢ ɨɬ ɬɟɦɩɟɪɚɬɭɪɵ 
 



47 
 

ɉɨɥɭɱɟɧɧɵɣ ɪɟɡɭɥɶɬɚɬ ɜ ɛɥɨɤɟ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ ɞɥɹ ɧɭɠɧɨɣ 

ɜɥɚɠɧɨɫɬɢ 50% ɦɨɠɧɨ ɭɜɢɞɟɬɶ ɧɚ ɪɢɫɭɧɤɟ 41. 

 
 
 
 
 
 
 
 
 
 
 

 
 

Ɋɢɫɭɧɨɤ 41 – Ȼɥɨɤ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ 
 

Ⱥɧɚɥɨɝɢɱɧɨ ɩɪɨɜɨɞɢɦ ɨɩɟɪɚɰɢɸ ɩɨ ɨɬɧɨɫɢɬɟɥɶɧɨɣ ɜɥɚɠɧɨɫɬɢ, ɱɬɨɛɵ 

ɩɪɢ ɢɡɦɟɧɟɧɢɢ ɬɟɦɩɟɪɚɬɭɪɵ ɨɬɧɨɫɢɬɟɥɶɧɚɹ ɜɥɚɠɧɨɫɬɶ ɛɵɥɚ ɪɚɜɧɚ 50±1%  

 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 

 
Ɋɢɫɭɧɨɤ 42 – Ȼɥɨɤ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ 
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ɁȺɄɅɘɑȿɇɂȿ 

 

ȼ ɪɟɡɭɥɶɬɚɬɟ ɪɚɛɨɬɵ ȼɄɊ ɛɵɥɚ ɜɵɩɨɥɧɟɧɚ ɚɜɬɨɦɚɬɢɡɚɰɢɹ ɫɢɫɬɟɦ 

ɜɟɧɬɢɥɹɰɢɢ ɜɨɡɞɭɯɚ ɜ ɩɨɦɟɳɟɧɢɢ ɦɚɣɧɢɧɝ-ɮɟɪɦɵ, ɞɥɹ ɤɨɬɨɪɨɣ ɛɵɥɢ 

ɜɵɛɪɚɧɵ ɭɫɬɪɨɣɫɬɜɚ ɭɩɪɚɜɥɟɧɢɹ ɢ ɪɟɝɭɥɢɪɨɜɚɧɢɹ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɟ 

ɧɟɨɛɯɨɞɢɦɵɣ ɩɪɨɰɟɫɫ ɰɢɪɤɭɥɹɰɢɢ ɜɨɡɞɭɯɚ ɜ ɩɨɦɟɳɟɧɢɢ. Ɍɟɦɩɟɪɚɬɭɪɧɵɣ 

ɪɟɠɢɦ ɜ ɞɢɚɩɚɡɨɧɟ 15-20 ℃ ɫ ɜɥɚɠɧɨɫɬɶɸ 50% ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ 

ɨɤɪɭɠɚɸɳɟɝɨ ɜɨɡɞɭɯɚ 5-40℃. 

 ɉɨɫɬɚɜɥɟɧɧɵɟ ɡɚɞɚɱɢ ɜɵɩɭɫɤɧɨɣ ɪɚɛɨɬɵ ɛɵɥɢ ɭɫɩɟɲɧɨ ɪɟɚɥɢɡɨɜɚɧɵ 

ɜ ɫɪɟɞɟ ɞɢɧɚɦɢɱɟɫɤɨɝɨ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɬɟɯɧɢɱɟɫɤɢɯ ɫɢɫɬɟɦ SimInTech, 

ɪɚɡɪɚɛɨɬɚɧɚ ɦɨɞɟɥɶ Ⱥɋȼ ɜ ɩɨɦɟɳɟɧɢɢ ɜ ɫɨɫɬɚɜɟ ɞɜɭɯ ɜɟɧɬɢɥɹɬɨɪɨɜ, 

ɪɚɛɨɬɚɸɳɢɯ ɜ ɞɜɭɯ ɪɟɠɢɦɚɯ, ɥɟɬɧɟɦ ɢ ɡɢɦɧɟɦ. 

Ɋɚɡɪɚɛɨɬɚɧɧɚɹ ɦɨɞɟɥɶ SimInTech ɢɡ 5 ɜɡɚɢɦɨɫɜɹɡɚɧɧɵɯ ɱɟɪɟɡ ɨɛɳɭɸ 

ɛɚɡɭ ɫɢɝɧɚɥɨɜ ɩɪɨɟɤɬɨɜ, ɫɩɨɫɨɛɧɚ ɪɟɲɚɬɶ ɡɚɞɚɱɭ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ Ⱥɋȼ ɞɥɹ 

ɩɨɦɟɳɟɧɢɹ ɦɚɣɧɢɧɝ-ɮɟɪɦɵ ɩɪɢ ɡɚɞɚɧɧɨɣ ɦɨɳɧɨɫɬɢ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ 

ɪɚɡɦɟɪɭ ɩɨɦɟɳɟɧɢɹ. 

ɇɚɞɟɠɧɚɹ ɪɚɛɨɬɚ ɫɢɫɬɟɦɵ ɜɟɧɬɢɥɹɰɢɢ ɭɜɟɥɢɱɢɜɚɟɬ 

ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɦɚɣɧɢɧɝ-ɮɟɪɦɵ ɢɡ-ɡɚ ɭɥɭɱɲɟɧɢɹ ɨɯɥɚɠɞɟɧɢɹ 

ɨɛɨɪɭɞɨɜɚɧɢɹ. 

ȼɵɩɭɫɤɧɚɹ ɪɚɛɨɬɚ ɢɦɟɟɬ ɩɟɪɫɩɟɤɬɢɜɵ ɩɨ ɪɟɚɥɶɧɨɦɭ ɩɪɢɦɟɧɟɧɢɸ ɜ 

ɩɨɦɟɳɟɧɢɹɯ, ɝɞɟ ɪɚɫɩɨɥɨɠɟɧɚ ɦɚɣɧɢɧɝ-ɮɟɪɦɚ. 
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