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ɊȿɎȿɊȺɌ 

ȼɵɩɭɫɤɧɚɹ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɚɹ ɪɚɛɨɬɚ ɧɚ ɬɟɦɭ "Ⱥɜɬɨɦɚɬɢɡɚɰɢɹ 
ɩɚɪɨɜɨɝɨ ɤɨɬɥɚ" ɫɨɞɟɪɠɢɬ 55 ɫɬɪɚɧɢɰ ɬɟɤɫɬɨɜɨɝɨ ɞɨɤɭɦɟɧɬɚ, 1 ɩɪɢɥɨɠɟɧɢɟ, 
24 ɢɫɩɨɥɶɡɨɜɚɧɧɵɯ ɢɫɬɨɱɧɢɤɚ ɢ 24 ɝɪɚɮɢɱɟɫɤɢɯ ɷɥɟɦɟɧɬɚ. 
 

ȺȼɌɈɆȺɌɂɁȺɐɂə, ɉȺɊɈȼɈɃ ɄɈɌȿɅ, SIMINTECH, 
ɍɉɊȺȼɅȿɇɂȿ, ɆɈɇɂɌɈɊɂɇȽ, ɋɂɆɍɅəɌɈɊ, 
ȺȼɌɈɆȺɌɂɁɂɊɈȼȺɇɇɈȿ ɊȿȽɍɅɂɊɈȼȺɇɂȿ. 
 

Ɉɛɴɟɤɬɨɦ ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɹɜɥɹɟɬɫɹ ɩɚɪɨɜɨɣ ɤɨɬɥɨɚɝɪɟɝɚɬ Ʉɪɚɫɧɨɹɪɫɤɨɣ 

Ɍɗɐ-2 ȻɄɁ 500-140. 

Ⱥɤɬɭɚɥɶɧɨɫɬɶɸ ɹɜɥɹɟɬɫɹ ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɩɨɜɵɲɟɧɢɹ ɷɮɮɟɤɬɢɜɧɨɫɬɢ 

ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ ɫɢɫɬɟɦɵ ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɩɚɪɨɜɨɝɨ ɤɨɬɥɚ. 

ɐɟɥɶɸ ɪɚɛɨɬɵ ɹɜɥɹɟɬɫɹ ɫɨɡɞɚɧɢɟ ɩɪɨɝɪɚɦɦɧɨɝɨ ɫɢɦɭɥɹɬɨɪɚ ɞɥɹ 

ɦɨɧɢɬɨɪɢɧɝɚ ɢ ɭɩɪɚɜɥɟɧɢɹ ɩɚɪɚɦɟɬɪɚɦɢ ɩɚɪɨɜɨɝɨ ɤɨɬɥɚ. 

Ɂɚɞɚɱɢ, ɤɨɬɨɪɵɟ ɪɟɲɚɥɢɫɶ ɜ ɯɨɞɟ ɜɵɩɨɥɧɟɧɢɹ ɞɚɧɧɨɣ ɛɚɤɚɥɚɜɪɫɤɨɣ 

ɪɚɛɨɬɵ: 

1) ɢɡɭɱɢɬɶ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɣ ɩɪɨɰɟɫɫ ɪɚɛɨɬɵ ɩɚɪɨɜɨɝɨ ɤɨɬɥɚ; 

2) ɨɩɢɫɚɬɶ ɩɪɢɦɟɧɹɟɦɵɟ ɫɪɟɞɫɬɜɚ ɚɜɬɨɦɚɬɢɡɚɰɢɢ; 

3) ɪɚɡɪɚɛɨɬɚɬɶ ɩɪɨɝɪɚɦɦɭ ɭɩɪɚɜɥɟɧɢɹ ɢ ɤɨɧɬɪɨɥɹ ɩɚɪɚɦɟɬɪɨɜ ɜ 

SiminTech.  

ȼ ɯɨɞɟ ɜɵɩɭɫɤɧɨɣ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ ɛɵɥɢ ɢɡɭɱɟɧ ɩɪɢɧɰɢɩ 

ɞɟɣɫɬɜɢɹ ɩɚɪɨɜɨɝɨ ɤɨɬɥɚ, ɨɩɢɫɚɧɵ ɫɪɟɞɫɬɜɚ ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɫɨɝɥɚɫɧɨ 

ɮɭɧɤɰɢɨɧɚɥɶɧɨɣ ɫɯɟɦɟ ɚɜɬɨɦɚɬɢɡɚɰɢɢ, ɚ ɬɚɤɠɟ ɛɵɥɚ ɩɪɢɜɟɞɟɧɚ ɫɢɫɬɟɦɚ 

ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɞɚɜɥɟɧɢɹ ɢ ɬɟɦɩɟɪɚɬɭɪɵ ɩɚɪɚ ɛɚɪɚɛɚɧɧɨɝɨ 

ɩɚɪɨɜɨɝɨ ɤɨɬɥɚ ɧɟɨɛɯɨɞɢɦɚɹ ɜ ɲɢɪɨɤɨɦ ɫɩɟɤɬɪɟ ɩɪɨɢɡɜɨɞɫɬɜɚ. Ɋɚɡɪɚɛɨɬɚɧ 

ɭɞɨɛɧɵɣ ɢ HMI (ɱɟɥɨɜɟɤɨ-ɦɚɲɢɧɧɵɣ ɢɧɬɟɪɮɟɣɫ) ɜ ɫɪɟɞɟ SiminTech. 

ɋɨɫɬɚɜɥɟɧɚ ɩɪɨɝɪɚɦɦɚ ɞɥɹ ɞɚɧɧɨɝɨ ɨɛɴɟɤɬɚ ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɢ ɟɝɨ 

ɜɢɡɭɚɥɢɡɚɰɢɹ. 
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ȼȼȿȾȿɇɂȿ 

Ⱥɜɬɨɦɚɬɢɱɟɫɤɨɟ ɪɟɝɭɥɢɪɨɜɚɧɢɟ ɨɛɴɟɤɬɨɜ ɬɟɩɥɨɷɧɟɪɝɟɬɢɤɢ – ɷɬɨ 

ɨɬɪɚɫɥɶ ɧɚɭɤɢ ɢ ɬɟɯɧɢɤɢ, ɨɯɜɚɬɵɜɚɸɳɚɹ ɬɟɨɪɢɸ ɢ ɩɪɢɧɰɢɩɵ ɩɨɫɬɪɨɟɧɢɹ 

ɫɢɫɬɟɦ ɭɩɪɚɜɥɟɧɢɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɦ ɩɪɨɰɟɫɫɨɦ ɛɟɡ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɝɨ 

ɭɱɚɫɬɢɹ ɱɟɥɨɜɟɤɚ. ȿɫɥɢ ɩɪɟɠɞɟ ɜ ɪɚɧɧɟɣ ɫɬɚɞɢɢ ɫɬɚɧɨɜɥɟɧɢɹ ɷɧɟɪɝɟɬɢɤɢ ɩɨɞ 

ɚɜɬɨɦɚɬɢɱɟɫɤɢɦ ɪɟɝɭɥɢɪɨɜɚɧɢɟɦ ɩɨɧɢɦɚɥɨɫɶ ɜɵɩɨɥɧɟɧɢɟ ɨɩɪɟɞɟɥɟɧɧɵɯ, 

ɱɚɫɬɨ ɩɨɜɬɨɪɹɸɳɢɯɫɹ ɞɟɣɫɬɜɢɣ ɛɟɡ ɭɱɚɫɬɢɹ ɩɟɪɫɨɧɚɥɚ, ɨɛɫɥɭɠɢɜɚɸɳɟɝɨ 

ɷɧɟɪɝɟɬɢɱɟɫɤɢɟ ɨɛɴɟɤɬɵ, ɬɨ ɜ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɩɪɟɨɛɥɚɞɚɸɳɭɸ ɪɨɥɶ ɢɝɪɚɟɬ 

ɫɯɟɦɵ ɢ ɬɟɯɧɢɱɟɫɤɢɟ ɫɪɟɞɫɬɜɚ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɟ ɨɪɝɚɧɢɡɚɰɢɸ ɢ 

ɨɩɬɢɦɢɡɚɰɢɸ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ, ɚɜɬɨɦɚɬɢɡɚɰɢɸ ɭɩɪɚɜɥɟɧɢɹ ɢɦɢ. 

Ⱦɥɹ ɪɚɡɜɢɬɢɹ ɷɧɟɪɝɟɬɢɱɟɫɤɨɣ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ ɢɫɤɥɸɱɢɬɟɥɶɧɨɟ ɡɧɚɱɟɧɢɟ 

ɢɦɟɟɬ ɬɟɨɪɟɬɢɱɟɫɤɢɟ ɢ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɟ ɢɫɫɥɟɞɨɜɚɧɢɹ ɜ ɨɛɥɚɫɬɢ 

ɮɢɡɢɱɟɫɤɨɝɨ ɢ ɦɚɬɟɦɚɬɢɱɟɫɤɨɝɨ ɦɨɞɟɥɢɪɨɜɚɧɢɹ. Ɋɚɡɪɚɛɨɬɚɧɵ ɬɟɨɪɢɹ ɢ 

ɩɪɢɧɰɢɩɵ ɩɨɫɬɪɨɟɧɢɹ ɦɨɞɟɥɟɣ ɷɧɟɪɝɨɨɛɨɪɭɞɨɜɚɧɢɹ, ɢɯ ɫɢɫɬɟɦ 

ɪɟɝɭɥɢɪɨɜɚɧɢɹ, ɩɨɫɪɟɞɫɬɜɨɦ ɤɨɬɨɪɵɯ ɫɬɚɥɨ ɜɨɡɦɨɠɧɵɦ ɦɨɞɟɥɢɪɨɜɚɧɢɟ 

ɩɪɨɰɟɫɫɨɜ ɜ ɤɪɭɩɧɵɯ ɷɧɟɪɝɨɫɢɫɬɟɦɚɯ. ɒɢɪɨɤɚɹ ɚɜɬɨɦɚɬɢɡɚɰɢɹ 

ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ ɧɚɲɥɚ ɫɜɨɟ ɹɪɤɨɟ ɨɬɪɚɠɟɧɢɟ ɜ ɪɚɡɜɢɬɢɢ ɜ 

ɪɚɡɜɢɬɢɢ ɤɨɦɩɥɟɤɫɧɨɣ ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɷɥɟɤɬɪɨɫɬɚɧɰɢɣ, ɪɚɡɧɨɨɛɪɚɡɧɨɝɨ 

ɩɪɢɦɟɧɟɧɢɹ ɬɟɥɟɦɟɯɚɧɢɱɟɫɤɢɯ ɭɫɬɪɨɣɫɬɜ ɜ ɷɧɟɪɝɨɫɢɫɬɟɦɚɯ, ɜ ɱɚɫɬɧɨɫɬɢ ɜ 

ɞɢɫɩɟɬɱɟɪɫɤɨɦ ɭɩɪɚɜɥɟɧɢɢ ɪɟɠɢɦɚɦɢ ɪɚɛɨɬɵ ɷɥɟɤɬɪɨɫɬɚɧɰɢɣ ɢ 

ɷɧɟɪɝɨɫɢɫɬɟɦ ɜ ɰɟɥɨɦ. Ɋɟɝɭɥɢɪɨɜɚɧɢɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ ɜ 

ɷɧɟɪɝɟɬɢɤɟ, ɩɪɨɢɫɯɨɞɹɳɢɯ ɩɪɢ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ ɬɟɦɩɟɪɚɬɭɪɚɯ ɢ 

ɫɤɨɪɨɫɬɹɯ ɬɪɟɛɭɟɬ ɚɩɩɚɪɚɬɭɪɵ ɜɵɫɨɤɨɝɨ ɤɥɚɫɫɚ, ɨɛɥɚɞɚɸɳɟɣ ɛɵɫɬɪɨɬɨɣ ɢ 

ɬɨɱɧɨɫɬɶɸ ɞɟɣɫɬɜɢɹ. ȼɦɟɫɬɟ ɫ ɬɟɦ ɜɧɟɞɪɟɧɢɟ ɷɥɟɤɬɪɨɧɧɵɯ 

ɩɨɥɭɩɪɨɜɨɞɧɢɤɨɜɵɯ ɭɫɬɪɨɣɫɬɜ ɢ ɢɧɬɟɝɪɚɥɶɧɵɯ ɦɢɤɪɨɫɯɟɦ ɜ ɫɢɫɬɟɦɚɯ 

ɭɩɪɚɜɥɟɧɢɹ ɧɟ ɢɫɤɥɸɱɚɟɬ ɦɟɯɚɧɢɱɟɫɤɢɯ, ɝɢɞɪɚɜɥɢɱɟɫɤɢɯ, ɩɧɟɜɦɚɬɢɱɟɫɤɢɯ ɢ 

ɷɥɟɤɬɪɨɦɟɯɚɧɢɱɟɫɤɢɯ ɷɥɟɦɟɧɬɨɜ ɢ ɫɢɫɬɟɦ. ɉɪɢɦɟɧɟɧɢɟ ɚɜɬɨɦɚɬɢɱɟɫɤɢɯ 

ɫɢɫɬɟɦ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɩɨɡɜɨɥɹɟɬ ɩɨɜɵɫɢɬɶ ɧɚɞɟɠɧɨɫɬɶ ɢ ɷɤɨɧɨɦɢɱɧɨɫɬɶ 

ɪɚɛɨɬɵ ɷɧɟɪɝɨɨɛɨɪɭɞɨɜɚɧɢɹ ɷɥɟɤɬɪɨɫɬɚɧɰɢɣ ɩɪɢ ɦɚɥɨɦ ɱɢɫɥɟ 
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ɨɛɫɥɭɠɢɜɚɸɳɟɝɨ ɩɟɪɫɨɧɚɥɚ. ɍɱɢɬɵɜɚɹ, ɱɬɨ ɧɚ ɷɬɢ ɩɨɤɚɡɚɬɟɥɢ ɨɤɚɡɵɜɚɟɬ 

ɜɥɢɹɧɢɟ ɛɨɥɶɲɨɟ ɤɨɥɢɱɟɫɬɜɨ ɜɡɚɢɦɨɫɜɹɡɚɧɧɵɯ ɮɚɤɬɨɪɨɜ, ɞɥɹ ɨɰɟɧɤɢ 

ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɪɚɛɨɬɵ ɷɧɟɪɝɨɭɫɬɚɧɨɜɨɤ ɢɫɩɨɥɶɡɭɟɬɫɹ ɜɵɱɢɫɥɢɬɟɥɶɧɚɹ 

ɬɟɯɧɢɤɚ, ɨɛɟɫɩɟɱɢɜɚɸɳɚɹ ɚɜɬɨɦɚɬɢɱɟɫɤɢɣ ɫɛɨɪ ɧɟɨɛɯɨɞɢɦɨɣ ɢɧɮɨɪɦɚɰɢɢ ɢ 

ɪɚɫɱɟɬ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɯ ɩɨɤɚɡɚɬɟɥɟɣ ɷɥɟɤɬɪɨɫɬɚɧɰɢɣ ɢ ɷɧɟɪɝɨɫɢɫɬɟɦ. 

ɉɨɞɫɢɫɬɟɦɵ ɤɨɧɬɪɨɥɹ, ɭɩɪɚɜɥɟɧɢɹ ɢ ɪɚɫɱɟɬɚ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɯ 

ɩɨɤɚɡɚɬɟɥɟɣ ɨɛɪɚɡɭɸɬ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɭɸ ɫɢɫɬɟɦɭ ɭɩɪɚɜɥɟɧɢɹ 

ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɦɢ ɩɪɨɰɟɫɫɚɦɢ ɬɟɩɥɨɜɨɣ ɷɥɟɤɬɪɨɫɬɚɧɰɢɢ.  

Ʉɪɚɫɧɨɹɪɫɤɚɹ Ɍɗɐ-2 ɨɬɚɩɥɢɜɚɟɬ ɢ ɫɧɚɛɠɚɟɬ ɝɨɪɹɱɟɣ ɜɨɞɨɣ 

ɋɜɟɪɞɥɨɜɫɤɢɣ, ɐɟɧɬɪɚɥɶɧɵɣ, ɀɟɥɟɡɧɨɞɨɪɨɠɧɵɣ ɢ Ɉɤɬɹɛɪɶɫɤɢɣ ɪɚɣɨɧɵ 

Ʉɪɚɫɧɨɹɪɫɤɚ ɢ ɩɨɫɬɚɜɥɹɟɬ ɩɚɪ ɩɪɟɞɩɪɢɹɬɢɹɦ ɸɠɧɨɝɨ ɩɪɨɦɵɲɥɟɧɧɨɝɨ ɭɡɥɚ 

(ɏɆɁ, «Ʉɭɥɶɛɵɬɫɬɪɨɣ», «ȼɨɥɧɚ», ɰɟɦɟɧɬɧɵɣ ɡɚɜɨɞ, ɤɨɧɞɢɬɟɪɫɤɚɹ ɮɚɛɪɢɤɚ 

«Ʉɪɚɫɤɨɧ»). Ɍɗɐ-2 - ɨɞɧɚ ɢɡ ɫɚɦɵɯ ɷɤɨɧɨɦɢɱɧɵɯ ɬɟɩɥɨɷɥɟɤɬɪɨɰɟɧɬɪɚɥɟɣ ɩɨ 

ɭɞɟɥɶɧɨɦɭ ɪɚɫɯɨɞɭ ɭɫɥɨɜɧɨɝɨ ɬɨɩɥɢɜɚ ɧɚ ɟɞɢɧɢɰɭ ɩɪɨɞɭɤɰɢɢ ɜ ɫɬɪɚɧɟ. 

Ɍɟɩɥɨɷɥɟɤɬɪɨɰɟɧɬɪɚɥɶ ɦɨɠɟɬ ɪɚɛɨɬɚɬɶ ɤɚɤ ɜ ɬɟɩɥɨɮɢɤɚɰɢɨɧɧɨɦ ɪɟɠɢɦɟ, ɬɚɤ 

ɢ ɜ ɪɟɠɢɦɟ ɤɨɦɛɢɧɢɪɨɜɚɧɧɨɣ ɜɵɪɚɛɨɬɤɢ ɬɟɩɥɚ ɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ. 

ɇɚ Ʉɪɚɫɧɨɹᡃɪɫɤɨɣ Ɍɗɐᡃ-2 ɩɪɟɞɭɫɦᡃɨɬɪɟɧɨ 3 ɤɨɬɥɨɚᡃɝɪɟɝɚɬɚ 

ɩɚɪɨɩɪɨɢɡɜɨɞᡃɢɬɟɥɶɧɨɫɬɶɸ 380 ɬ/ɱ ɤɚɠᡃɞɵɣ (ȻɄɁ-420-ᡃ140-ɉɌ1), 3 

ɤɨɬɥɨɚᡃɝɪɟɝɚɬɚ ɩɚɪɨɩɪɨɢɡɜɨɞᡃɢɬɟɥɶɧɨɫɬɶɸ 500 ɬ/ɱ (ȻɄɁ-50ᡃ0-140). ȼ 

ɛɚɤɚɥɚᡃɜɪɫɤɨɣ ɪɚɛɨᡃɬɟ ɪɚɫɫɦɚɬᡃɪɢɜɚɟɬɫɹ ɩɪɨᡃɰɟɫɫ ɚɜɬɨɦɚᡃɬɢɡɚɰɢɢ ɩɚɪɨᡃɜɨɝɨ ɤɨᡃɬɥɚ 

ɧɚ ɩɪɢᡃɦɟɪɟ ɤɨɬɥɨɚᡃɝɪɟɝɚɬɚ ȻɄɁ-50ᡃ0-140, ɷɬɨᡃɬ ɩɚɪᡃɨɜɨɣ ɤɨᡃɬɟɥ ɹɜɥɹɟᡃɬɫɹ ɫɚᡃɦɨɣ 

ɩɟɪɟᡃɞɨɜɨɣ ɪɚɡɪɚᡃɛɨɬɤɨɣ ɜ Ɋɨɫᡃɫɢɢ ɢ ɜɨ ɜɫɟᡃɦ ɦɢᡃɪɟ, ɧɨ ɟɝɨ ɪɚɛɨᡃɬɭ, ɤɚɤ ɢ ɥɸᡃɛɭɸ 

ɬɟɯɧɢᡃɱɟɫɤɭɸ ɫɢɫɬᡃɟɦɭ ɦɨɠᡃɧɨ ɭɥɭɱɲᡃɢɬɶ.  

ɉɨɫɬɨᡃɹɧɧɵɣ ɦɨɧɢɬᡃɨɪɢɧɝ, ɭɩɪɚɜɥᡃɟɧɢɟ ɢ ɤɨɧɬᡃɪɨɥɶ ɛɨɥɶᡃɲɨɝɨ ɤɨɥɢɱᡃɟɫɬɜɚ 

ɬɟɯɧɨɥɨɝᡃɢɱɟɫɤɢɯ ɩɪɨɰᡃɟɫɫɨɜ ɹɜɥɹᡃɟɬɫɹ ɬɪɭɞɨɟᡃɦɤɢɦ ɢɥɢ ɧɟɜɨɡᡃɦɨɠɧɵɦ ɛɟɡ 

ɢɫɩɨɥɶᡃɡɨɜɚɧɢɹ ɫɩɟɰɢɚᡃɥɶɧɵɯ ɫɪɟᡃɞɫɬɜ ɚɜɬɨɦɚɬᡃɢɡɚɰɢɢ.   

Ⱥɤɬɭɚɥɶᡃɧɨɫɬɶ ɪɚɛᡃɨɬɵ ɫɨɫᡃɬɨɢɬ ɜ ɧɟɨɛɯɨɞᡃɢɦɨɫɬɢ ɩɨɜɵᡃɲɟɧɢɹ 

ɷɮɮɟɤɬᡃɢɜɧɨɫɬɢ ɮɭɧɤɰɢɨɧɢᡃɪɨɜɚɧɢɹ ɫɢɫᡃɬɟɦɵ ɚɜɬɨɦɚᡃɬɢɡɚɰɢɢ ɩɚɪɨɜᡃɨɝɨ ɤɨɬᡃɥɚ.  
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ɐɟɥᡃɶɸ ɛɚɤɚɥɚᡃɜɪɫɤɨɣ ɪɚɛᡃɨɬɵ ɹɜɥɹᡃɟɬɫɹ ɫɨɡɞᡃɚɧɢɟ ɩɪɨɝɪɚᡃɦɦɧɨɝɨ 

ɫɢɦɭɥɹᡃɬɨɪɚ ɞɥɹ ɦɨɧɢɬᡃɨɪɢɧɝɚ ɢ ɭɩɪɚɜᡃɥɟɧɢɹ ɩɚɪɚɦᡃɟɬɪɚɦɢ ɩɚɪɨɜᡃɨɝɨ ɤɨɬᡃɥɚ.   

Ⱦɥɹ ɞɨɫɬɢᡃɠɟɧɢɹ ɩɨɫɬɚɜɥᡃɟɧɧɨɣ ɰɟᡃɥɢ ɧɟɨɛɯɨᡃɞɢɦɨ ɜɵɩɨɥᡃɧɢɬɶ ɫɥɟɞᡃɭɸɳɢɟ 

ɡɚɞᡃɚɱɢ:  

1) ɢɡɭᡃɱɢɬɶ ɬɟɯɧɨɥɨɝᡃɢɱɟɫɤɢɣ ɩɪɨᡃɰɟɫɫ ɪɚɛᡃɨɬɵ ɩɚɪɨᡃɜɨɝɨ ɤɨɬᡃɥɚ;  

2) ɨɩɢᡃɫɚɬɶ ɩɪɢɦɟᡃɧɹɟɦɵɟ ɫɪɟɞᡃɫɬɜɚ ɚɜɬɨɦɚɬᡃɢɡɚɰɢɢ;  

3) ɪɚɡɪɚᡃɛɨɬɚɬɶ ɩɪɨɝᡃɪɚɦɦɭ ɭɩɪɚɜɥᡃɟɧɢɹ ɢ ɤɨɧɬᡃɪɨɥɹ ɩɚɪɚɦɟᡃɬɪɨɜ ɜ  

SiminᡃTech .   
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1 ɏɚɪɚɤɬɟᡃɪɢɫɬɢɤɚ ɨɛɴɟᡃɤɬɚ ɚɜɬɨɦɚɬᡃɢɡɚɰɢɢ  

 

1.1 ɉɚɪᡃɨɜɵɟ ɤɨɬɥɨɚɝᡃɪɟɝɚɬɵ  
 

ȼ ɷɧɟɪɝᡃɟɬɢɤɟ ɢɫɩɨɥɶɡᡃɭɟɬɫɹ ɢ ɜɵɩɭɫɤᡃɚɟɬɫɹ ɛɨɥᡃɶɲɨɣ ɫɩɟɤᡃɬɪ ɩɚɪɨᡃɜɵɯ 

ɤɨɬᡃɥɨɜ, ɪɚɡɥɢɱɚᡃɸɳɢɯɫɹ ɩɨ ɧɚɡɧɚɱᡃɟɧɢɸ, ɩɪɨɢɡɜɨɞɢɬᡃɟɥɶɧɨɫɬɢ, ɩɚɪɚɦɟᡃɬɪɚɦ 

ɩɚᡃɪɚ, ɫɩɨɫᡃɨɛɭ ɰɢɪɤɭɥᡃɹɰɢɢ ɜɨɞᡃɵ, ɤɨɧɫɬɪɭɤᡃɬɢɜɧɨɦɭ ɨɮɨɪɦɥᡃɟɧɢɸ ɢ ɬ. ɩ. ɉɨ 

ɧɚɡɧɚᡃɱɟɧɢɸ ɩɚɪɨᡃɜɵɟ ɤɨɬᡃɥɵ ɞɟɥᡃɹɬɫɹ ɧɚ ɷɧɟɪɝɟɬᡃɢɱɟɫɤɢɟ (ɤɨɬᡃɥɵ ɫɪɟᡃɞɧɢɯ ɢ 

ɛɨɥᡃɶɲɢɯ ɞɚɜɥᡃɟɧɢɣ ɢ ɛɨɥɶᡃɲɨɣ ɩɪɨɢɡɜɨɞɢɬɟᡃɥɶɧɨɫɬɢ), ɩɪɨɦɵɲɥᡃɟɧɧɵɟ (ɤɨɬᡃɥɵ 

ɦɚɥᡃɵɯ ɢ ɫɪɟᡃɞɧɢɯ ɞɚɜɥᡃɟɧɢɣ, ɦɚᡃɥɨɣ ɢ ɫɪɟɞᡃɧɟɣ ɩɪɨɢɡɜɨɞɢɬɟᡃɥɶɧɨɫɬɢ), 

ɨɬɨɩɢɬᡃɟɥɶɧɵɟ (ɞɥᡃɹ ɩɪɨɢɡɜᡃɨɞɫɬɜɚ ɩɚɪᡃɚ ɢ ɝɨɪɹᡃɱɟɣ ɜɨɞᡃɵ ɞɥɹ ɫɢɫɬᡃɟɦ 

ɬɟɩɥɨɫɧɚᡃɛɠɟɧɢɹ), ɭɬɢɥɢɡɚɰᡃɢɨɧɧɵɟ (ɤɨɬɥɵ-ɭɬɢᡃɥɢɡɚɬɨɪɵ, ɢɫɩɨɥɶɡᡃɭɸɳɢɟ ɞɥɹ 

ɩɪɨɢɡɜᡃɨɞɫɬɜɚ ɩɚᡃɪɚ ɬɟɩᡃɥɨɬɭ ɜɬɨɪɢᡃɱɧɵɯ ɷɧɟɪɝɨɪɟᡃɫɭɪɫɨɜ), 

ɷɧɟɪɝɨɬɟɯɧᡃɨɥɨɝɢɱɟɫɤɢɟ (ɢɫɩɨɥᡃɶɡɭɸɬ ɬɟɩɥᡃɨɬɭ ɜɬɨɪɢᡃɱɧɵɯ ɷɧɟɪɝɨɪɟᡃɫɭɪɫɨɜ — 

ɩɪɨɞᡃɭɤɬɨɜ ɬɟɯɧɨɥɨɝᡃɢɱɟɫɤɨɣ ɩɟɪɟɪɚᡃɛɨɬɤɢ ɤɚɤɢɯ-ᡃɥɢɛɨ ɦɚɬɟɪɢᡃɚɥɨɜ) ɢ ɞɪ. ɉɨ 

ɞɚɜɥᡃɟɧɢɸ ɪɚɡɥᡃɢɱɚɸɬ ɤɨɬᡃɥɵ ɧɢɡᡃɤɨɝɨ ɞɚɜɥɟᡃɧɢɹ (ɞɨ 1,4 Ɇɉɚᡃ), ɫɪɟɞɧᡃɟɝɨ (4–ᡃ10 

Ɇɉᡃɚ), ɜɵɫɨɤᡃɨɝɨ (14 Ɇɉᡃɚ), ɫɜɟɪɯɜᡃɵɫɨɤɨɝɨ ɞɚɜɥᡃɟɧɢɹ (18ᡃ– 20 Ɇɉɚᡃ) ɢ 

ɫɜɟɪɯɤɪɢᡃɬɢɱɟɫɤɨɝɨ ɞɚɜɥᡃɟɧɢɹ (ɛɨɥᡃɶɲɟ 22,ᡃ5 Ɇɉᡃɚ). ɉɨ ɩɪɨɢɡɜɨɞɢɬᡃɟɥɶɧɨɫɬɢ 

ɪɚɡɥᡃɢɱɚɸɬ ɤɨɬᡃɥɵ ɦɚᡃɥɨɣ ɩɪɨɢɡɜɨɞɢɬᡃɟɥɶɧɨɫɬɢ (ɞɨ 25 ɬ/ɱᡃ), ɫɪɟᡃɞɧɟɣ (25–ᡃ200 ɬ/ᡃɱ) 

ɢ ɛɨɥᡃɶɲɨɣ ɩɪɨɢɡɜɨɞɢɬᡃɟɥɶɧɨɫɬɢ (ɛɨɥᡃɟɟ 200 ɬ/ɱᡃ), ɤ ɤɨɬᡃɨɪɵɦ ɨɬɧɨɫᡃɹɬɫɹ ɤɨᡃɬɥɵ 

ɷɧɟɪɝɟɬᡃɢɱɟɫɤɢɟ. ɉɨ ɫɩɨɫᡃɨɛɭ ɰɢɪɤɭᡃɥɹɰɢɢ ɜɨɞᡃɵ ɤɨɬᡃɥɵ ɩɨɞɪɚɡɞɟᡃɥɹɸɬɫɹ ɧɚ 

ɤɨᡃɬɥɵ ɫ ɟɫɬɟɫɬɜᡃɟɧɧɨɣ ɰɢɪɤɭɥᡃɹɰɢɟɣ (ɛɚɪɚᡃɛɚɧɧɵɟ ɩɚɪɨᡃɜɵɟ ɤɨɬᡃɥɵ ɧɢɡɤᡃɨɝɨ, 

ɫɪɟɞᡃɧɟɝɨ ɢ ɜɵɫɨɤᡃɨɝɨ ɞɚɜɥɟɧᡃɢɹ), ɦɧɨɝɨɤɪᡃɚɬɧɨɣ ɩɪɢɧɭɞɢɬᡃɟɥɶɧɨɣ ɰɢɪɤɭᡃɥɹɰɢɟɣ 

(ɤɨɬɥɵ-ɭɬɢᡃɥɢɡɚɬɨɪɵ) ɢ ɩɪɹɦɨɬᡃɨɱɧɵɟ ɤɨɬᡃɥɵ (ɤɨɬᡃɥɵ ɫɜɟɪɯɜᡃɵɫɨɤɨɝɨ ɢ 

ɫɜɟɪɯɤɪɢᡃɬɢɱɟɫɤɨɝɨ ɞɚɜɥɟɧᡃɢɹ). Ʉɨɬᡃɥɵ ɛɨɥᡃɶɲɨɣ ɦɨɳɧɨᡃɫɬɢ (ɞɚɜᡃɥɟɧɢɟ 

ɩɟɪɟɝᡃɪɟɬɨɝɨ ɪɩɩ ≥ 10 Ɇɉɚᡃ, ɬɟɦɩɟᡃɪɚɬɭɪɚ ɩɟɪɟɝᡃɪɟɬɨɝɨ ɩɚᡃɪɚ tɩɩ » 545…ᡃ565 °C ɢ 

ɩɪɨɢɡɜɨɞɢɬᡃɟɥɶɧɨɫɬɶ Dɩɩ = 200…2ᡃ500 ɬ/ɱᡃ) — ɷɬɨ ɷɧɟɪɝɟɬᡃɢɱɟɫɤɢɟ ɤɨɬᡃɥɵ (ɢɯ 

ɧɚɡɵᡃɜɚɸɬ ɩɚɪɨɝɟɧɟɪᡃɚɬɨɪɵ), ɢɫɩɨɥɶɡᡃɭɸɬɫɹ ɧɚ ɬɟɩɥɨᡃɜɵɯ ɷɥɟɤɬɪɨɫɬᡃɚɧɰɢɹɯ. 

Ʉɨᡃɬɥɵ ɫɪɟᡃɞɧɟɣ ɦɨɳɧɨᡃɫɬɢ (ɪɩᡃɩ ≥ =4ᡃ…10 Ɇɉᡃɚ; tɩɩ » 440 °C; Dɩɩ = 35…2ᡃ00  



8 

  

ɬ/ᡃɱ) ɨɬɧɨᡃɫɹɬɫɹ ɤ ɩɪɨɦɵɲᡃɥɟɧɧɵɦ ɤɨɬᡃɥɚɦ ɢ ɭɫɬɚɧɚɜᡃɥɢɜɚɸɬɫɹ ɧɚ Ɍɗɐᡃ. Ʉɨᡃɬɥɵ 

ɦɚɥᡃɨɣ ɦɨɳɧᡃɨɫɬɢ (ɫ ɞɚɜɥᡃɟɧɢɟɦ ɩɚᡃɪɚ pɩ ≤ 1,4 Ɇɉᡃɚ; ɩɪɨɢɡɜɨɞɢɬᡃɟɥɶɧɨɫɬɶɸ Dɩ < 

35 ɬ/ɱᡃ) ɢɦɟᡃɸɬ ɧɚ ɜɵɯɨᡃɞɟ ɢɥɢ ɧɚɫɵɳɟᡃɧɧɵɣ ɩɚɪᡃ, ɢɥɢ ɫɥɚɛɨɩɟɪᡃɟɝɪɟɬɵɣ tɩɩ » 

225.ᡃ..250 °C, ɨɬɧɨɫᡃɹɬɫɹ ɤ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨᡃ-ɨɬɨɩɢɬɟɥɶɧɵɦ ɤɨɬɥᡃɚɦ ɢ 

ɢɫɩɨɥɶᡃɡɭɸɬɫɹ ɜ ɩɚɪɨᡃɜɵɯ ɢɥɢ ɩɚɪɨɜɨɞɨᡃɝɪɟɣɧɵɯ ɤɨɬɟɥᡃɶɧɵɯ. ɉɚɪɨᡃɜɵɟ ɤɨᡃɬɥɵ 

ɪɚɡɥɢᡃɱɚɸɬɫɹ ɧɟ ɬɨɥɶᡃɤɨ ɩɨ ɜɵɲɟɩɪɢɜᡃɟɞɟɧɧɵɦ ɩɪɢɡɧɚᡃɤɚɦ, ɧɨ ɢ ɩɨ 

ɤɨɧɫɬɪᡃɭɤɰɢɢ, ɜɢɞᡃɚɦ ɢ ɫɩɨɫᡃɨɛɭ ɫɠɢɝɚᡃɧɢɹ ɬɨɩᡃɥɢɜɚ (ɝᡃɚɡ, ɦɚɡɭᡃɬ, ɬɜɟɪᡃɞɨɟ 

ɬɨɩɥᡃɢɜɨ). Ʉɨɧɫɬɪɭɤᡃɬɢɜɧɵɟ ɨɫɨɛɟᡃɧɧɨɫɬɢ ɤɨɬᡃɥɨɜ, ɤɨɬᡃɨɪɵɟ ɧɟɨɛɯɨᡃɞɢɦɨ 

ɭɱɢɬɵᡃɜɚɬɶ ɩɪɢ ɜɵɩɨɥɧᡃɟɧɢɢ ɭɩɪɨɳɟᡃɧɧɵɯ ɬɟɯɧɨɥɨɝᡃɢɱɟɫɤɢɯ ɫɯɟᡃɦ ɢ 

ɚɜɬɨɦɚɬᡃɢɡɚɰɢɢ, ɫɥɟɞɭɸᡃɳɢɟ: 1) ɤɨɬᡃɥɵ ɛɨɥᡃɶɲɨɣ ɦɨɳɧɨᡃɫɬɢ ɢɦɟᡃɸɬ ɜ ɫɜɨᡃɟɦ 

ɫɨɫᡃɬɚɜɟ ɫɥɨᡃɠɧɵɣ ɩɚɪɨɩɟɪɟɝɪᡃɟɜɚɬɟɥɶ, ɜɤɥɸɱɚᡃɸɳɢɣ ɪɚɞɢɚɰɢᡃɨɧɧɭɸ, 

ɪɚɞɢɚɰɢɨɧɧɨ-ᡃɤɨɧɜɟɤɬɢɜɧɭɸ ɢ ɤɨɧɜɟɤɬᡃɢɜɧɭɸ ɱɚɫɬᡃɢ, ɪɚɡɞɟɥᡃɟɧɧɵɟ 

ɩɚɪɨɨɯɥɚᡃɞɢɬɟɥɹɦɢ ɜɩɪɵɫɤɢɜᡃɚɸɳɟɝɨ ɬɢɩᡃɚ; ɢɦᡃɟɸɬ ɞɜɭɯɫɬɭɩᡃɟɧɱɚɬɵɟ 

ɷɤɨɧɨɦᡃɚɣɡɟɪɵ ɢ ɜɨɡɞɭɯɨɩɨɞɨᡃɝɪɟɜɚɬɟɥɢ; 2) ɤɨɬᡃɥɵ ɫɪɟᡃɞɧɟɣ ɦɨɳɧɨᡃɫɬɢ ɢɦᡃɟɸɬ ɜ 

ɫɜɨᡃɟɦ ɫɨɫᡃɬɚɜɟ ɬɚɤᡃɠɟ ɜɫɟ ɩɨɜɟɪɯᡃɧɨɫɬɢ ɧɚɝᡃɪɟɜɚ — ɤɨɧɜɟɤᡃɬɢɜɧɵɣ 

ɩɚɪɨɩɟɪɟᡃɝɪɟɜɚɬɟɥɶ ɫ ɩɚɪɨɨɯɥᡃɚɞɢɬɟɥɟɦ ɩɨɜɟɪɯɧɨᡃɫɬɧɨɝɨ ɢɥɢ ɜɩɪɵɫɤɢɜᡃɚɸɳɟɝɨ 

ɬɢᡃɩɚ, ɨɞɧᡃɨ- ɢɥɢ ɞɜɭɯɫɬɭɩᡃɟɧɱɚɬɭɸ ɤɨɦɩɨɧᡃɨɜɤɭ ɷɤɨɧɨɦɚᡃɣɡɟɪɚ ɢ 

ɜɨɡɞɭɯɨɩɨɞɨᡃɝɪɟɜɚɬɟɥɹ; 3) ɤɨɬᡃɥɵ ɦɚᡃɥɨɣ ɦɨɳɧɨᡃɫɬɢ ɢɦᡃɟɸɬ ɧɟ ɜɫɟ ɩɨɜɟɪɯᡃɧɨɫɬɢ 

ɧɚɝɪᡃɟɜɚ. ȼ ɧɢɯ ɧɟɬ ɩɚɪɨɩɟɪɟɝᡃɪɟɜɚɬɟɥɹ (ɧɚ ɜɵɯɨᡃɞɟ ɢɦᡃɟɟɦ ɧɚɫɵɳᡃɟɧɧɵɣ ɩɚɪᡃ) 

ɢɥɢ ɧɟɤɨɬᡃɨɪɵɟ ɤɨɬᡃɥɵ ɢɦᡃɟɸɬ ɩɚɪɨɩɟɪɟɝᡃɪɟɜɚɬɟɥɶ ɞɥɹ ɫɥɚᡃɛɨɝɨ ɧɟɪɟɝɭɥɢᡃɪɭɟɦɨɝɨ 

ɩɟɪɟᡃɝɪɟɜɚ ɩɚᡃɪɚ (tɩᡃɩ = 225 °C ɢɥɢ 250 °C)ᡃ. ȼ ɷɬɢᡃɯ ɤɨɬᡃɥɚɯ ɧɟɬ 

ɜɨɡɞɭɯɨɩɨɞɨᡃɝɪɟɜɚɬɟɥɹ, ɢɦɟᡃɟɬɫɹ ɱɭɝɭɧᡃɧɵɣ ɷɤɨɧɨɦɚᡃɣɡɟɪ, ɤɨɬɨᡃɪɵɣ ɜɵɧɟᡃɫɟɧ ɡɚ 

ɩɪɟᡃɞɟɥɵ ɤɨɬᡃɥɚ. Ɍɚɤᡃɨɟ ɦɧɨɝɨɨɛᡃɪɚɡɢɟ ɫɭɳɟɫɬɜᡃɭɸɳɟɝɨ ɩɚɪᡃɤɚ ɤɨɬᡃɥɨɜ ɧɟ 

ɩɨɡɜᡃɨɥɹɟɬ ɫɨɡɞᡃɚɬɶ ɤɚɤɭɸ-ᡃɥɢɛɨ ɟɞɢɧᡃɭɸ ɫɢɫᡃɬɟɦɭ ɚɜɬɨɦɚɬɢᡃɱɟɫɤɨɝɨ ɭɩɪɚɜɥᡃɟɧɢɹ 

ɢɯ ɪɚɛɨɬᡃɨɣ. Ɉɞɧɚᡃɤɨ ɞɥɹ ɛɚɪɚɛɚᡃɧɧɵɯ ɩɚɪɨᡃɜɵɯ ɤɨɬᡃɥɨɜ ɫ ɟɫɬɟɫɬᡃɜɟɧɧɨɣ 

ɰɢɪɤɭᡃɥɹɰɢɟɣ ɦɨɠᡃɧɨ ɜɵɞɟᡃɥɢɬɶ ɧɟɤɨɬᡃɨɪɵɟ ɨɛɳᡃɢɟ ɩɨɬᡃɨɤɢ, ɩɪɢɫɭᡃɳɢɟ ɷɬɢᡃɦ 

ɤɨɬᡃɥɚɦ, ɨɩɪɟɞɟᡃɥɢɬɶ ɨɫɧɨɜᡃɧɵɟ ɤɚɧɚᡃɥɵ ɪɟɝɭɥɢɪᡃɭɸɳɢɯ ɜɨɡɞɟᡃɣɫɬɜɢɣ ɢ 

ɨɫɭɳɟɫᡃɬɜɢɬɶ ɪɟɝɭɥɢɪᡃɨɜɚɧɢɟ ɨɫɧɨɜᡃɧɵɯ ɩɚɪɚɦᡃɟɬɪɨɜ ɩɨ ɨɬɞɟɥᡃɶɧɵɦ 

ɨɞɧɨɤɨɧᡃɬɭɪɧɵɦ ɫɢɫɬɟᡃɦɚɦ. [5]  
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1.2 Ɉɫɧɨᡃɜɧɵɟ ɭɱɚɫᡃɬɤɢ ɪɟɝɭɥɢɪᡃɨɜɚɧɢя ɛɚɪɚɛɚᡃɧɧɨɝɨ ɩɚɪɨɜᡃɨɝɨ ɤɨᡃɬɥɚ  

 

Ɋɚɫɫɦᡃɨɬɪɢɦ ɨɫɧɨɜᡃɧɵɟ ɭɱɚɫᡃɬɤɢ ɪɟɝɭɥɢɪᡃɨɜɚɧɢɹ ɛɚɪɚɛɚᡃɧɧɨɝɨ ɩɚɪɨɜᡃɨɝɨ 

ɤɨᡃɬɥɚ ɧɚ ɩɪɢɦᡃɟɪɟ ɤɨɬᡃɥɚ ɫɪɟᡃɞɧɟɣ ɦɨɳɧɨᡃɫɬɢ, ɢɦɟɸᡃɳɟɝɨ ɜɫɟ ɩɨɜɟɪɯᡃɧɨɫɬɢ 

ɧɚɝɪᡃɟɜɚ: ɢɫɩɚɪɢɬᡃɟɥɶɧɭɸ ɱɚɫɬᡃɶ, ɤɨɧɜɟɤᡃɬɢɜɧɵɣ ɩɚɪɨɩɟɪɟɝɪᡃɟɜɚɬɟɥɶ, 

ɷɤɨɧɨᡃɦɚɣɡɟɪ ɢ ɜɨɡɞɭɯɨɩɨɞɨᡃɝɪɟɜɚɬɟɥɶ (Ɋɢɫᡃɭɧɨɤ 1).  

 

ȽɉɁ — ɝɚɡɨᡃɜɚɹ ɩɚɪɨᡃɜɚɹ ɡɚɞɜɢᡃɠɤɚ; ɊɉɄ — ɪɟɝɭɥɢɪᡃɨɜɨɱɧɵɣ ɩɢɬɚɬᡃɟɥɶɧɵɣ ɤɥɚɩᡃɚɧ; 
Ⱦȼ — ɞɭɬɶɟᡃɜɨɣ ɜɟɧɬɢɥᡃɹɬɨɪ; Ⱦɋ — ɞɵɦɨɫᡃɨɫ; 1 — ɬɨɩɤᡃɚ; 2 — ɩɨɞɴɟᡃɦɧɵɟ ɬɪɭᡃɛɵ; 3 — 

ɨɩɭɫɤᡃɧɵɟ ɬɪɭᡃɛɵ; 4 — ɛɚɪɚᡃɛɚɧ ɤɨɬɥᡃɚ; 5, 6 — 1-ɹ ɢ 2-ɹ ɫɬɭᡃɩɟɧɢ ɩɚɪɨɩɟɪɟɝɪᡃɟɜɚɬɟɥɹ; 7 — 

ɩɚɪɨɨɯɥᡃɚɞɢɬɟɥɶ; 8 — ɷɤɨɧɨɦᡃɚɣɡɟɪ; 9 — ɜɨɡɞɭɯɨɩɨɞᡃɨɝɪɟɜɚɬɟɥɶ  

Ɋɢɫᡃɭɧɨɤ 1 – Ȼɚɪɚɛᡃɚɧɧɵɣ ɩɚɪɨɝɟɧᡃɟɪɚɬɨɪ (ɩɪɢɧɰɢɩᡃɢɚɥɶɧɚɹ 

ɬɟɯɧɨɥɨɝᡃɢɱɟɫɤɚɹ ɫɯɟɦᡃɚ)  

ɉɪɨᡃɰɟɫɫ ɩɚɪɨɨɛɪɚᡃɡɨɜɚɧɢɹ ɩɪɨɢɫɯᡃɨɞɢɬ ɜ ɩɨɞɴɟᡃɦɧɵɯ ɬɪɭɛᡃɚɯ 2 

ɰɢɪɤɭɥɹɰᡃɢɨɧɧɨɝɨ ɤɨɧɬɭᡃɪɚ, ɫɧɚɛɠɚᡃɸɳɢɯɫɹ ɜɨᡃɞɨɣ ɢɡ ɨɩɭɫɤᡃɧɵɯ ɬɪɭᡃɛ 3 ɢ 

ɷɤɪɚɧɢᡃɪɭɸɳɢɯ ɬɨɩɨɱᡃɧɭɸ ɤɚɦɟᡃɪɭ 1, ɜ ɤɨɬɨᡃɪɨɣ ɫɠɢɝᡃɚɟɬɫɹ ɬɨɩɥᡃɢɜɨ ɫ ɪɚɫɯɨᡃɞɨɦ 

ȼɬ. Ⱦɥɹ ɩɨɞɞɟɪᡃɠɚɧɢɹ ɩɪɨɰɟᡃɫɫɚ ɝɨɪᡃɟɧɢɹ ɜ ɬɨɩᡃɤɭ ɩɨɞɚɟᡃɬɫɹ ɜɨɡɞᡃɭɯ ɫ ɪɚɫɯɨᡃɞɨɦ 

Qɜ ɫ ɩɨɦᡃɨɳɶɸ ɜɟɧɬɢɥᡃɹɬɨɪɚ Dɜ, ɩɪɟɞɜɚɪɢᡃɬɟɥɶɧɨ ɩɨɞɨɝɪᡃɟɬɵɣ ɜ 
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ɜɨɡɞɭɯɨɩɨɞɨᡃɝɪɟɜɚɬɟɥɟ 9. Ɉɛɪɚɡɨɜɚᡃɜɲɢɟɫɹ ɜ ɪɟɡɭɥɶᡃɬɚɬɟ ɩɪɨɰɟᡃɫɫɚ ɝɨɪɟᡃɧɢɹ  

ɩɪɨɞᡃɭɤɬɵ ɫɝɨɪɚᡃɧɢɹ (ɞɵɦɨᡃɜɵɟ ɝɚᡃɡɵ) ɨɬɫɚɫɵɜᡃɚɸɬɫɹ ɢɡ ɬɨɩᡃɤɢ ɫ ɪɚɫɯɨᡃɞɨɦ Qɝ 

ɞɵɦɨɫᡃɨɫɨɦ Ⱦɋ, ɩɪɨɯɨᡃɞɹɬ ɱɟᡃɪɟɡ ɩɨɜɟɪɯᡃɧɨɫɬɢ ɧɚɝɪᡃɟɜɚ ɩɚɪɨɩɟɪɟɝᡃɪɟɜɚɬɟɥɹ 5, 6, 

ɜɨɞɹᡃɧɨɝɨ ɷɤɨɧɨɦɚᡃɣɡɟɪɚ 8 ɢ ɜɨɡɞɭɯɨɩɨɞɨᡃɝɪɟɜɚɬɟɥɹ 9. ɇɚɫɵɳɟᡃɧɧɵɣ ɩɚɪ ɫ 

ɪɚɫɯᡃɨɞɨɦ Dɛ ɨɬɜɨɞᡃɢɬɫɹ ɢɡ ɛɚɪɚɛᡃɚɧɚ ɤɨɬɥᡃɚ, ɩɨɫɬᡃɭɩɚɟɬ ɜ ɩɚɪɨɩɟɪɟɝᡃɪɟɜɚɬɟɥɶ 5, 

6 ɢ ɩɨɞɨɝɪɟᡃɜɚɟɬɫɹ ɞɨ ɬɪɟɛɭᡃɟɦɨɣ ɬɟɦɩɟɪᡃɚɬɭɪɵ tɩɩ ɡɚ ɫɱᡃɟɬ ɢɡɥɭɱᡃɟɧɢɹ ɢ 

ɤɨɧɜɟɤᡃɬɢɜɧɨɝɨ ɬɟɩɥɨɨɛᡃɦɟɧɚ. ɉɢɬɚɬᡃɟɥɶɧɚɹ ɜɨɞᡃɚ ɫ ɪɚɫɯɨᡃɞɨɦ Wɜ ɩɨɫɬɭᡃɩɚɟɬ ɜ 

ɜɨɞɹᡃɧɨɣ ɷɤɨɧɨɦᡃɚɣɡɟɪ 8, ɜ ɤɨɬɨᡃɪɨɦ ɧɚɝɪɟɜᡃɚɟɬɫɹ ɡɚ ɫɱɟᡃɬ ɢɡɥɭᡃɱɟɧɢɹ ɢ 

ɤɨɧɜɟɤᡃɬɢɜɧɨɝɨ ɬɟɩɥɨɨᡃɛɦɟɧɚ ɨɬ ɞɵɦɨᡃɜɵɯ ɝɚᡃɡɨɜ ɞɨ ɨɩɪɟɞɟɥᡃɟɧɧɨɣ ɬɟɦɩɟᡃɪɚɬɭɪɵ 

ɢ ɧɚɩɪɚɜᡃɥɹɟɬɫɹ ɜ ɛɚɪɚᡃɛɚɧ ɤɨɬᡃɥɚ 4. ȼɦɟᡃɫɬɟ ɫ ɩɢɬɚɬᡃɟɥɶɧɨɣ ɜɨᡃɞɨɣ ɜ 

ɢɫɩɚɪɢᡃɬɟɥɶɧɵɣ ɤɨɧɬᡃɭɪ ɤɨɬᡃɥɚ ɩɨɫɬᡃɭɩɚɸɬ ɫɨɥᡃɢ. ɑɚɫᡃɬɶ ɧɚɤɚɩɥɢɜᡃɚɸɳɢɯɫɹ ɜ 

ɤɨɬɥᡃɨɜɨɣ ɜɨᡃɞɟ ɫɨɥᡃɟɣ ɨɬɜɨɞᡃɢɬɫɹ ɧɟɩɪɟɪᡃɵɜɧɨɣ ɩɪɨɞɭᡃɜɤɨɣ ɫ ɪɚɫɯɨᡃɞɨɦ Dɩɪᡃ. 

ɉɚɪɨɨɛɪᡃɚɡɨɜɚɧɢɟ ɩɪɨɢɫɯᡃɨɞɢɬ ɜ ɩɨɞɴᡃɟɦɧɵɯ ɬɪɭᡃɛɚɯ ɤɨᡃɬɥɚ ɡɚ ɫɱɟᡃɬ ɩɨɞɜᡃɨɞɚ 

ɬɟɩᡃɥɚ ɨɬ ɜɵɫɨɤɨɬɟɦɩɟᡃɪɚɬɭɪɧɨɝɨ ɮɚɤɟᡃɥɚ Qɬ, ɜɵɞɟɥɹɸᡃɳɟɝɨɫɹ ɩɪɢ ɫɠɢɝɚᡃɧɢɢ 

ɬɨɩᡃɥɢɜɚ ɜ ɬɨɩɤᡃɟ. Ɉɫɧɨɜᡃɧɵɦɢ ɪɟɝɭɥɢɪᡃɭɟɦɵɦɢ ɜɟɥɢɱɢᡃɧɚɦɢ ɤɨɬᡃɥɚ ɹɜɥɹɸᡃɬɫɹ 

ɪɚɫᡃɯɨɞ ɩɟɪɟɝɪᡃɟɬɨɝɨ ɩɚᡃɪɚ Dɩɩᡃ, ɟɝɨ ɞɚɜɥᡃɟɧɢɟ ɪɩɩ ɢ ɬɟɦɩɟɪᡃɚɬɭɪɚ tɩɩᡃ. 

ɉɟɪɟɝᡃɪɟɬɵɣ ɩɚɪ ɧɚɩɪɚɜɥᡃɹɟɬɫɹ ɩɨɬɪɟɛɢᡃɬɟɥɸ, ɤɨɬɨᡃɪɵɣ ɦɨɠᡃɟɬ ɢɡɦɟɧᡃɹɬɶ ɪɚɫᡃɯɨɞ 

ɩɚᡃɪɚ Dɩᡃɩ. ɋɥɟɞɨɜɚɬᡃɟɥɶɧɨ, ɩɟɪɟɦɟᡃɧɧɨɣ ɜɟɥɢɱᡃɢɧɨɣ ɞɥɹ ɤɨɬᡃɥɚ ɹɜɥɹᡃɟɬɫɹ ɪɚɫᡃɯɨɞ 

ɩɚᡃɪɚ, ɚ ɟɝɨ ɞɚɜɥᡃɟɧɢɟ ɢ ɬɟɦɩɟɪᡃɚɬɭɪɚ ɞɨɥᡃɠɧɵ ɩɨɞɞɟɪɠɢᡃɜɚɬɶɫɹ ɜ ɩɪɟɞɟᡃɥɚɯ 

ɞɨɩɭɫɬᡃɢɦɵɯ ɨɬɤɥɨɧᡃɟɧɢɣ, ɤɨɬᡃɨɪɵɟ ɨɩɪɟɞɟᡃɥɹɸɬɫɹ ɜ ɫɨɨɬɜɟɬᡃɫɬɜɢɢ ɫ 

ɬɪɟɛɨɜᡃɚɧɢɹɦɢ ɡɚɞɚɧᡃɧɨɝɨ ɪɟɠɢᡃɦɚ ɪɚɛɨᡃɬɵ ɩɨɬɪɟᡃɛɢɬɟɥɹ (ɬɭɪɛᡃɢɧɵ ɢɥɢ ɢɧɨᡃɝɨ 

ɩɨɬɪɟᡃɛɢɬɟɥɹ ɬɟɩɥᡃɨɜɨɣ ɷɧɟᡃɪɝɢɢ ɩɚɪɚᡃ). Ɂɚɞɚᡃɧɧɨɟ ɡɧɚɱᡃɟɧɢɟ ɬɟɦɩɟɪᡃɚɬɭɪɵ ɩɚɪᡃɚ 

tɩɩ ɦɨɠᡃɟɬ ɩɨɞɞɟɪɠɢᡃɜɚɬɶɫɹ ɩɨɫɪɟɞᡃɫɬɜɨɦ ɢɡɦɟɧᡃɟɧɢɹ ɪɚɫᡃɯɨɞɚ ɨɯɥɚɠɞᡃɚɸɳɟɣ 

ɜɨᡃɞɵ Dɜɩᡃɪ ɧɚ ɩɚɪɨɨɯɥɚᡃɞɢɬɟɥɶ 7. Ⱦɚɜɥᡃɟɧɢɟ ɩɟɪɟɝɪᡃɟɬɨɝɨ ɩɚɪᡃɚ ɪɩɩ ɢ ɞɚɜɥɟᡃɧɢɟ ɜ 

ɛɚɪɚᡃɛɚɧɟ ɤɨɬᡃɥɚ ɪɛ ɢɡɦɟɧɹᡃɟɬɫɹ ɜɨ ɜɫᡃɟɯ ɫɥɭᡃɱɚɹɯ ɜɨɡɧɢɤᡃɧɨɜɟɧɢɹ ɧɟɛɚɥᡃɚɧɫɚ 

ɦɟɠᡃɞɭ ɤɨɥɢɱɟᡃɫɬɜɨɦ ɩɨɬɪɟɛɥᡃɹɟɦɨɝɨ ɩɚᡃɪɚ Dɩɩ ɢ ɝɟɧɟɪɢɪᡃɭɟɦɨɝɨ 

(ɜɵɪɚɛɚɬᡃɵɜɚɟɦɨɝɨ) ɜ ɷɤɪɚɧᡃɧɵɯ ɬɪɭᡃɛɚɯ Dɛ ɢ ɦɨɠᡃɟɬ ɩɨɞɞɟɪɠɢᡃɜɚɬɶɫɹ 

ɩɨɫɪɟᡃɞɫɬɜɨɦ ɢɡɦɟᡃɧɟɧɢɹ ɬɟɩɥɨɜɵɞᡃɟɥɟɧɢɹ ɜ ɬɨɩᡃɤɟ Qɬ, ɬ. ɟ. ɝɥɚɜᡃɧɵɦ ɨɛɪɚᡃɡɨɦ 

ɢɡɦɟɧᡃɟɧɢɟɦ ɩɨɞɚᡃɱɢ ɬɨɩɥɢᡃɜɚ. Ʉɪɨᡃɦɟ ɩɨɞɞɟᡃɪɠɚɧɢɹ ɬɪɟɛɭᡃɟɦɨɝɨ ɪɚɫɯᡃɨɞɚ ɩɚᡃɪɚ 
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Dɩɩ ɢ ɡɚɞɚɧᡃɧɵɯ ɡɧɚɱɟᡃɧɢɣ pɩɩ ɢ tɩɩ ɫɥɟɞᡃɭɟɬ ɩɨɞɞɟɪɠᡃɢɜɚɬɶ ɜ ɩɪɟɞɟᡃɥɚɯ  

ɞɨɩɭɫɬᡃɢɦɵɯ ɨɬɤɥɨɧᡃɟɧɢɣ ɫɥɟɞɭᡃɸɳɢɟ ɜɟɥɢɱᡃɢɧɵ: ɭɪɨɜᡃɟɧɶ ɜɨɞᡃɵ ɜ ɛɚɪɚᡃɛɚɧɟ 

ɤɨᡃɬɥɚ ɇɜ, ɪɚɡɪɟɠᡃɟɧɢɟ ɜ ɜɟɪɯᡃɧɟɣ ɱɚɫᡃɬɢ ɬɨɩᡃɤɢ Sɬ, ɫɨɥɟɫɨɞɟᡃɪɠɚɧɢɟ ɤɨɬɥᡃɨɜɨɣ 

ɜɨᡃɞɵ, ɨɩɬɢɦɚᡃɥɶɧɵɣ ɪɚɫɯᡃɨɞ ɜɨɡɞᡃɭɯɚ ɧɚ ɫɠɢɝɚᡃɧɢɟ ɬɨɩɥᡃɢɜɚ. 

ȼɵɲɟɩɟɪɟᡃɱɢɫɥɟɧɧɵɟ ɜɟɥɢɱᡃɢɧɵ ɢɡɦɟɧɹᡃɸɬɫɹ ɜ ɪɟɡɭɥɶᡃɬɚɬɟ ɪɟɝɭɥɢɪᡃɭɸɳɢɯ 

ɜɨɡɞɟᡃɣɫɬɜɢɣ ɢ ɩɨɞ ɞɟɣɫɬᡃɜɢɟɦ ɜɧɟᡃɲɧɢɯ ɢ ɜɧɭɬɪɟᡃɧɧɢɯ ɜɨɡɦɭɳᡃɟɧɢɣ, ɧɨɫᡃɹɳɢɯ 

ɡɚɤɨɧɨᡃɦɟɪɧɵɣ ɢɥɢ ɫɥɭɱɚᡃɣɧɵɣ ɯɚɪɚɤᡃɬɟɪ, ɬɚɤᡃɢɯ ɤɚɤ ɤɨɥɟᡃɛɚɧɢɹ ɪɚɫɯᡃɨɞɚ ɩɚᡃɪɚ, 

ɤɚɱɟᡃɫɬɜɨ ɢ ɪɚɫᡃɯɨɞ ɬɨɩɥᡃɢɜɚ, ɬɟɦɩɟᡃɪɚɬɭɪɚ ɩɢɬɚɬɟᡃɥɶɧɨɣ ɜɨɞᡃɵ, ɧɚɪɭᡃɲɟɧɢɟ 

ɩɥɨɬᡃɧɨɫɬɢ ɬɨɩᡃɤɢ ɢ ɬ. ɩ. ɂɡ ɷɬɨᡃɝɨ ɫɥɟɞɭᡃɟɬ, ɱɬɨ ɩɚɪɨᡃɜɨɣ ɤɨɬᡃɟɥ ɤɚɤ ɨɛɴᡃɟɤɬ 

ɪɟɝɭɥɢɪᡃɨɜɚɧɢɹ ɜ ɰɟɥᡃɨɦ ɩɪɟɞɫɬᡃɚɜɥɹɟɬ ɫɨɛᡃɨɣ ɫɥɨᡃɠɧɭɸ ɞɢɧɚɦɢɱᡃɟɫɤɭɸ ɫɢɫɬᡃɟɦɭ 

ɫ ɰɟᡃɥɵɦ ɪɹᡃɞɨɦ ɜɡɚɢɦɨɫᡃɜɹɡɚɧɧɵɯ ɜɯɨɞᡃɧɵɯ ɢ ɜɵɯɨɞᡃɧɵɯ ɜɟɥᡃɢɱɢɧ (Ɋɢɫɭᡃɧɨɤ 1.ᡃ2).   

 

Ɋɢɫᡃɭɧɨɤ 1.2 – ɋɯᡃɟɦɚ ɜɡɚɢɦɨᡃɫɜɹɡɟɣ ɦɟᡃɠɞɭ ɜɵɯɨɞᡃɧɵɦɢ ɢ ɜɯɨɞɧᡃɵɦɢ 

ɜɟɥɢɱᡃɢɧɚɦɢ ɜ ɛɚɪɚɛɚᡃɧɧɨɦ ɩɚɪɨɝɟɧɟᡃɪɚɬɨɪɟ  

 

ɋɥɨɠᡃɧɨɫɬɶ ɜɡɚɢɦɨɫᡃɜɹɡɟɣ ɫɨɫᡃɬɨɢɬ ɜ ɬɨɦᡃ, ɱɬɨ ɧɟɤɨɬᡃɨɪɵɟ ɜɯɨɞᡃɧɵɟ 

ɜɟɥɢɱᡃɢɧɵ, ɧɚɩɪɹᡃɦɭɸ ɜɥɢᡃɹɹ ɧɚ ɜɵɯɨɞᡃɧɵɟ ɜɟɥɢɱᡃɢɧɵ, ɤɨɫɜɟᡃɧɧɨ ɜɥɢɹᡃɸɬ ɧɚ 

ɞɪɭᡃɝɢɟ ɜɵɯɨᡃɞɧɵɟ ɩɚɪɚɦɟᡃɬɪɵ. ɗɬɨ ɤɨɫɜᡃɟɧɧɨɟ ɜɥɢɹᡃɧɢɟ ɬɪɭɞᡃɧɨ ɛɵɜᡃɚɟɬ ɭɱɟɫᡃɬɶ. 
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ɇɚɩɪᡃɢɦɟɪ, ɢɡɦɟᡃɧɟɧɢɟ ɪɚɫɯᡃɨɞɚ ɬɨɩɥᡃɢɜɚ ȼɬ ɧɚɩɪɹᡃɦɭɸ (ɫɩɥɨᡃɲɧɚɹ ɥɢɧɢᡃɹ)  

ɜɥɢɹᡃɟɬ ɧɚ ɪɚɫᡃɯɨɞ ɩɟɪɟɝɪᡃɟɬɨɝɨ ɩɚᡃɪɚ Dɩɩ ɢ ɜ ɬɨ ɠɟ ɜɪɟᡃɦɹ ɜɥɢɹᡃɟɬ ɧɚ ɫɨɞɟɪɠᡃɚɧɢɟ 

ɫɜɨɛɨᡃɞɧɨɝɨ ɤɢɫɥᡃɨɪɨɞɚ ɜ ɞɵɦɨᡃɜɵɯ ɝɚᡃɡɚɯ Ɉ2 ɢ ɞɚɜɥᡃɟɧɢɟ ɩɟɪɟɝɪᡃɟɬɨɝɨ ɩɚᡃɪɚ ɪɩɩᡃ; 

ɪɚɫᡃɯɨɞ ɜɨᡃɞɵ ɧɚ ɜɩɪɵᡃɫɤ Dɜɩᡃɪ ɧɚɩɪɹᡃɦɭɸ ɜɥɢɹᡃɟɬ ɧɚ ɬɟɦɩɟᡃɪɚɬɭɪɭ ɩɟɪɟɝɪᡃɟɬɨɝɨ 

ɩɚɪ tɩɩᡃ, ɧɚ ɤɨɬᡃɨɪɭɸ ɬɚɤᡃɠɟ ɜɥɢɹᡃɟɬ ɪɚɫɯᡃɨɞ ɩɚᡃɪɚ ɢɡ ɛɚɪɚɛᡃɚɧɚ ɤɨɬᡃɥɚ Dɛ ɢ 

ɪɚɡɪɟᡃɠɟɧɢɟ ɜ ɬɨɩᡃɤɟ Sɬ; ɪɚɫᡃɯɨɞ ɩɟɪɟɝɪᡃɟɬɨɝɨ ɩɚᡃɪɚ Dɩᡃɩ, ɹɜɥɹᡃɹɫɶ ɜɵɯɨᡃɞɧɨɣ 

ɜɟɥɢɱᡃɢɧɨɣ ɩɨ ɨɬɧɨɲᡃɟɧɢɸ ɤ ɪɚɫɯᡃɨɞɭ ɬɨɩɥᡃɢɜɚ ȼɬ, ɫɥɭᡃɠɢɬ ɜɯɨɞᡃɧɨɣ ɜɟɥɢɱᡃɢɧɨɣ 

(ɜɨɡɞɟɣᡃɫɬɜɢɟɦ) ɩɨ ɨɬɧɨɲᡃɟɧɢɸ ɤ ɞɚɜɥɟᡃɧɢɸ pɩɩ ɢ ɬɟɦɩɟɪᡃɚɬɭɪɟ tɩɩ ɩɟɪɟɝɪᡃɟɬɨɝɨ 

ɩɚᡃɪɚ ɢ ɬ. ɞ.  

Ɉɞɧᡃɚɤɨ ɹɜᡃɧɨ ɜɵɪɚɠɟᡃɧɧɚɹ ɧɚɩɪɚɜɥᡃɟɧɧɨɫɬɶ ɭɱɚɫɬᡃɤɨɜ ɪɟɝɭɥɢɪᡃɨɜɚɧɢɹ 

ɤɨᡃɬɥɚ ɩɨ ɨɫɧɨɜᡃɧɵɦ ɤɚɧɚᡃɥɚɦ ɪɟɝɭɥɢɪᡃɭɸɳɢɯ ɜɨɡɞɟɣɫᡃɬɜɢɣ, ɬɚɤᡃɢɯ ɤɚɤ ɪɚɫᡃɯɨɞ 

ɩɢɬɚɬᡃɟɥɶɧɨɣ ɜɨɞᡃɵ Wɜ, ɭɪɨɜᡃɟɧɶ ɜɨᡃɞɵ ɜ ɛɚɪɚɛᡃɚɧɟ ɇɛ, ɪɚɫɯᡃɨɞ ɬɨɩɥᡃɢɜɚ ȼɬ, 

ɞɚɜɥᡃɟɧɢɟ pɩɩ ɢ ɞɪ.ᡃ, ɩɨɡɜɨᡃɥɹɟɬ ɨɫɭɳɟɫɬᡃɜɥɹɬɶ ɫɬɚɛɢɥᡃɢɡɚɰɢɸ ɪɟɝɭɥɢɪᡃɭɟɦɵɯ 

ɜɟɥᡃɢɱɢɧ ɫ ɩɨɦɨᡃɳɶɸ ɧɟɡɚɜɢᡃɫɢɦɵɯ ɨɞɧɨɤɨᡃɧɬɭɪɧɵɯ ɫɢɫɬᡃɟɦ, ɫɜɹɡɚᡃɧɧɵɯ ɥɢᡃɲɶ 

ɱɟᡃɪɟɡ ɨɛɴᡃɟɤɬ ɪɟɝɭɥɢɪɨᡃɜɚɧɢɹ. ɉɪɢ ɷɬᡃɨɦ ɪɟɝɭɥɢɪᡃɭɸɳɟɟ ɜɨɡɞɟᡃɣɫɬɜɢɟ ɬɨᡃɝɨ ɢɥɢ 

ɢɧᡃɨɝɨ ɭɱɚɫᡃɬɤɚ (ɫɩɥᡃɨɲɧɵɟ ɥɢᡃɧɢɢ ɧɚ Ɋɢɫɭᡃɧɤɟ 1.2ᡃ) ɫɥɭᡃɠɚɬ ɨɫɧɨɜᡃɧɵɦ ɫɩɨɫᡃɨɛɨɦ 

ɫɬɚɛɢɥɢᡃɡɚɰɢɢ ɟɝɨ ɪɟɝɭɥɢɪᡃɭɟɦɨɣ ɜɟɥɢɱᡃɢɧɵ, ɚ ɞɪɭɝᡃɢɟ ɜɨɡɞɟᡃɣɫɬɜɢɹ 

(ɩɭɧɤɬᡃɢɪɧɵɟ ɥɢɧɢᡃɢ) ɹɜɥɹɸᡃɬɫɹ ɩɨ ɨɬɧɨɲᡃɟɧɢɸ ɤ ɷɬᡃɨɦɭ ɭɱɚɫᡃɬɤɭ ɜɧɭɬɪɟᡃɧɧɢɦɢ 

ɢɥɢ ɜɧɟɲᡃɧɢɦɢ ɜɨɡɦɭɳɟᡃɧɢɹɦɢ. ɏɨɪɨᡃɲɟɟ ɡɧɚᡃɧɢɟ ɬɟɯɧɨɥᡃɨɝɢɢ ɪɚɛɨᡃɬɵ 

ɬɟɩɥɨɷɧɟɪɝᡃɟɬɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨᡃɜɚɧɢɹ, ɪɚɫɫɦɨɬᡃɪɟɧɢɟ ɜɯɨɞᡃɧɵɯ ɢ ɜɵɯɨɞᡃɧɵɯ 

ɩɨɬᡃɨɤɨɜ ɟɝɨ ɨɬɞɟɥᡃɶɧɵɯ ɭɱɚɫɬᡃɤɨɜ (ɨɛɴɟᡃɤɬɨɜ) ɢ ɨɩɪɟɞɟᡃɥɟɧɢɟ ɬɨɝᡃɨ ɨɫɧɨɜᡃɧɨɝɨ 

ɩɚɪɚɦᡃɟɬɪɚ, ɤɨɬᡃɨɪɵɣ ɛɭɞᡃɟɬ ɢɡɦɟɧɹᡃɬɶɫɹ ɩɪɢ ɜɨɡɧɢɤɧᡃɨɜɟɧɢɢ ɧɟɛɚɥᡃɚɧɫɚ ɦɟᡃɠɞɭ 

ɷɬɢᡃɦɢ ɩɨɬɨɤᡃɚɦɢ (ɞɢɧɚɦᡃɢɱɟɫɤɢɣ ɩɟɪɟɯɨᡃɞɧɵɣ ɪɟᡃɠɢɦ ɪɚɛɨᡃɬɵ) ɩɨɡɜᡃɨɥɹɟɬ 

ɫɨɫɬɚᡃɜɥɹɬɶ ɧɟɨɛɯɨᡃɞɢɦɵɟ ɫɬɪɭɤɬᡃɭɪɧɵɟ ɫɯɟᡃɦɵ ɫɢɫᡃɬɟɦ ɪɟɝɭɥɢɪᡃɨɜɚɧɢɹ ɛɟɡ 

ɫɨɫɬɚᡃɜɥɟɧɢɹ ɞɢɮɮɟɪɟɧɰᡃɢɚɥɶɧɵɯ ɭɪɚɜᡃɧɟɧɢɣ ɨɛɴɟɤᡃɬɨɜ. ȼ ɚɜɬɨɦɚᡃɬɢɤɟ ɲɢɪᡃɨɤɨ 

ɢɫɩɨɥɶᡃɡɭɸɬɫɹ ɭɩɪɨɳᡃɟɧɧɵɟ ɬɟɯɧɨɥɨɝᡃɢɱɟɫɤɢɟ ɫɯɟᡃɦɵ ɨɛɨɪɭɞɨᡃɜɚɧɢɹ, ɧɚ 

ɤɨɬᡃɨɪɵɯ ɩɨɤɚᡃɡɚɧɵ ɜɫɟ ɜɯɨɞᡃɧɵɟ ɢ ɜɵɯɨɞᡃɧɵɟ ɩɨɬᡃɨɤɢ, ɜɫɟ ɪɟɝɭɥɢɪᡃɭɸɳɢɟ 

ɨɪɝᡃɚɧɵ ɢ ɬɨɥɶᡃɤɨ ɬɨ ɨɛɨɪɭɞɨᡃɜɚɧɢɟ, ɤɨɬᡃɨɪɨɟ ɧɟɨɛɯɨᡃɞɢɦɨ ɞɥɹ ɩɨɧɢɦᡃɚɧɢɹ 

ɪɚɛᡃɨɬɵ ɬɟɯɧɨɥᡃɨɝɢɢ. Ɍɟɯɧɨɥɨɝᡃɢɱɟɫɤɚɹ ɫɯɟᡃɦɚ ɧɟ ɨɛɹɡɚᡃɬɟɥɶɧɨ ɞɨɥᡃɠɧɚ ɩɨɜɬᡃɨɪɹɬɶ 
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ɝɟɨɦɟɬɪᡃɢɱɟɫɤɢɟ ɤɨɧɬᡃɭɪɵ ɨɛɨɪɭɞɨᡃɜɚɧɢɹ. ɗɬɨ ɭɞɨɛᡃɧɨ ɬɟɦᡃ, ɱɬɨ ɫɯɟᡃɦɚ ɧɟ  

ɡɚɬɟɧᡃɟɧɚ ɞɨɩɨɥɧɢɬᡃɟɥɶɧɵɦ ɨɛɨɪɭɞɨɜᡃɚɧɢɟɦ, ɧɟ ɨɬɧɨɫɹᡃɳɢɦɫɹ ɤ ɚɜɬɨɦɚᡃɬɢɤɟ, ɟɟ 

ɩɪɨᡃɫɬɨ ɱɢɬᡃɚɬɶ ɢ ɜɵɹɜɥᡃɹɬɶ ɧɟɨɛɯɨᡃɞɢɦɵɟ ɞɥɹ ɪɚɫɫɦɨɬᡃɪɟɧɢɹ ɩɨɬᡃɨɤɢ ɢ 

ɪɟɝɭɥɢɪᡃɭɟɦɵɟ ɩɚɪɚɦɟᡃɬɪɵ. Ʉɪɨᡃɦɟ ɬɨɝᡃɨ, ɩɪɢ ɬɚɤᡃɨɦ ɩɪɟɞɫɬɚᡃɜɥɟɧɢɢ 

ɬɟɯɧɨɥɨɝᡃɢɱɟɫɤɨɣ ɫɯɟᡃɦɵ ɩɪɨᡃɳɟ ɢ ɭɞɨɛᡃɧɟɟ ɫɨɫɬɚᡃɜɥɹɬɶ ɮɭɧɤɰɢɨɧᡃɚɥɶɧɵɟ ɫɯɟᡃɦɵ 

ɚɜɬɨɦɚᡃɬɢɡɚɰɢɢ ɨɛɨɪɭɞɨᡃɜɚɧɢɹ. ɂɫɩɨɥᡃɶɡɭɟɦ ɬɚɤᡃɨɣ ɩɨɞɯᡃɨɞ ɩɪɢ ɪɚɫɫɦɨɬᡃɪɟɧɢɢ 

ɚɜɬɨɦɚᡃɬɢɡɚɰɢɢ ɛɚɪɚɛɚᡃɧɧɨɝɨ ɩɚɪɨɜᡃɨɝɨ ɤɨɬᡃɥɚ ɫɪɟᡃɞɧɟɣ ɦɨɳɧɨᡃɫɬɢ (Ɋɢɫᡃɭɧɨɤ 1). 

ɍɩɪɨɳᡃɟɧɧɚɹ ɬɟɯɧɨɥɨɝᡃɢɱɟɫɤɚɹ ɫɯɟᡃɦɚ ɤɨɬᡃɥɚ ɩɪɟɞɫɬᡃɚɜɥɟɧɚ ɧɚ ɪɢɫɭᡃɧɤɟ 1.3ᡃ. 

ɉɚɪᡃɨɜɨɣ ɤɨɬᡃɟɥ ɜ ɰɟɥᡃɨɦ ɦɨɠᡃɧɨ ɪɚɫɫɦɚɬᡃɪɢɜɚɬɶ ɤɚɤ ɨɛɴᡃɟɤɬ ɪɟɝɭɥɢɪᡃɨɜɚɧɢɹ 

ɬɟɩɥᡃɨɜɨɣ ɧɚɝɪɭᡃɡɤɢ, ɩɨɫɬɭᡃɩɚɸɳɟɣ ɤ ɩɨɬɪɟɛᡃɢɬɟɥɸ ɜ ɜɢᡃɞɟ ɪɚɫɯᡃɨɞɚ ɩɚᡃɪɚ Dɩɩ ɫ 

ɩɚɪɚɦᡃɟɬɪɚɦɢ pɩɩ ɢ tɩɩᡃ. ɋ ɩɚᡃɪɨɦ ɢɡ ɤɨɬᡃɥɚ ɭɯɨɞᡃɢɬ ɬɟɩɥᡃɨɜɚɹ ɧɚɝɪɭᡃɡɤɚ (ɪɚᡃɫɯɨɞ 

ɬɟɩᡃɥɚ), ɚ ɜɯɨɞᡃɢɬ ɬɟɩɥᡃɨɬɚ ɫ ɪɚɫɯɨᡃɞɨɦ ɬɨɩɥᡃɢɜɚ ȼɬ, ɤɨɬᡃɨɪɚɹ ɜɵɞɟɥᡃɹɟɬɫɹ ɩɪɢ ɟɝɨ 

ɫɠɢɝᡃɚɧɢɢ ɜ ɬɨɩɤᡃɟ.  

 

ɂɑ — ɢɫɩɚɪɢɬᡃɟɥɶɧɚɹ ɱɚɫɬᡃɶ; ɉɉ — ɩɚɪɨɩɟɪɟɝɪᡃɟɜɚɬɟɥɶ; ȼɗɄ — ɜɨɞɹᡃɧɨɣ 

ɷɤɨɧɨɦᡃɚɣɡɟɪ; ȼɁɉ — ɜɨɡɞɭɯɨɩɨɞɨᡃɝɪɟɜɚɬɟɥɶ; ɊɈ — ɪɟɝɭɥɢɪᡃɭɸɳɢɣ ɨɪɝᡃɚɧ  

Ɋɢɫᡃɭɧɨɤ 1.3 – ɍɩɪɨɳɟᡃɧɧɚɹ ɬɟɯɧɨɥɨɝᡃɢɱɟɫɤɚɹ ɫɯᡃɟɦɚ ɛɚɪɚɛɚᡃɧɧɨɝɨ 

ɩɚɪɨɜᡃɨɝɨ ɤɨɬᡃɥɚ ɫɪɟᡃɞɧɟɣ ɦɨɳɧɨᡃɫɬɢ  

 

ȼ ɭɫɬɚɧɨɜᡃɢɜɲɢɯɫɹ ɪɟɠɢᡃɦɚɯ ɪɚɛɨᡃɬɵ ɤɨɬᡃɥɚ ɛɚɥᡃɚɧɫ ɜɯɨɞᡃɹɳɟɣ ɢ 

ɜɵɯɨᡃɞɹɳɟɣ ɬɟɩɥᡃɨɬɵ ɫɨɯɪɚɧɹᡃɟɬɫɹ, ɜɫɟ ɨɫɧɨɜᡃɧɵɟ ɩɚɪɚᡃɦɟɬɪɵ ɧɟ ɢɡɦɟɧɹᡃɸɬɫɹ 
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(Dᡃɩɩ = consᡃt; Ɋɩɩ = consᡃt; ɇɛ = consᡃt; Sɬ = consᡃt). ɉɨɬɪɟɛɢᡃɬɟɥɶ, ɢɡɦᡃɟɧɹɹ  

ɪɚɫᡃɯɨɞ ɩɚᡃɪɚ, ɧɚɪɭɲᡃɚɟɬ ɬɟɩɥᡃɨɜɨɣ ɛɚɥᡃɚɧɫ ɤɨɬᡃɥɚ, ɜɫɥɟɞɫᡃɬɜɢɟ ɱɟᡃɝɨ ɨɫɧɨɜᡃɧɵɟ 

ɩɚɪɚᡃɦɟɬɪɵ ɧɚɱɢɧᡃɚɸɬ ɢɡɦɟɧɹᡃɬɶɫɹ (ɧɚɫɬɭᡃɩɚɟɬ ɞɢɧɚɦɢɱᡃɟɫɤɢɣ ɪɟɠᡃɢɦ ɪɚɛɨᡃɬɵ). 

ɇɟɨɛɯᡃɨɞɢɦɨ ɭɫɬɚɧɨᡃɜɢɬɶ ɪɟɝɭᡃɥɹɬɨɪ ɬɟɩɥɨᡃɜɨɣ ɧɚɝɪɭᡃɡɤɢ ɤɨɬᡃɥɚ (ɊɌɇᡃ), ɤɨɬᡃɨɪɵɣ 

ɭɫɬɚɧɚɜᡃɥɢɜɚɥ ɛɵ ɬɨ ɡɧɚɱɟᡃɧɢɟ, ɤɨɬᡃɨɪɨɟ ɜ ɞɚɧɧᡃɨɟ ɜɪɟᡃɦɹ ɧɟɨɛɯɨᡃɞɢɦɨ 

ɩɨɬɪɟɛɢᡃɬɟɥɸ, ɭɩɪɚɜᡃɥɹɹ ɩɨɞɚᡃɱɟɣ ɬɨɩɥᡃɢɜɚ ȼɬ ɧɚ ɤɨɬɟᡃɥ. ɇɚ ɫɠɢɝᡃɚɧɢɟ ɬɨɩᡃɥɢɜɚ 

ɬɪɟɛᡃɭɟɬɫɹ ɩɨɞɚᡃɜɚɬɶ ɜɨɡɞᡃɭɯ ɫ ɪɚɫɯɨᡃɞɨɦ Qɜ, ɫɨɨɬɜɟɬᡃɫɬɜɭɸɳɢɦ ɪɚɫᡃɯɨɞɭ ɬɨɩɥᡃɢɜɚ 

ȼɬ. ɋɥɟɞɨɜɚᡃɬɟɥɶɧɨ, ɧɟɨɛɯᡃɨɞɢɦ ɪɟɝɭɥᡃɹɬɨɪ ɨɛɳᡃɟɝɨ ɜɨɡɞᡃɭɯɚ (ɊɈȼᡃ), 

ɭɩɪɚɜɥᡃɹɸɳɢɣ ɟɝɨ ɩɨɞɚᡃɱɟɣ ɫ ɪɚɫɯɨᡃɞɨɦ Qɜ. ȼ ɬɨɩᡃɤɭ ɜɯɨɞᡃɹɬ ɩɨɬɨᡃɤɢ ɬɨɩɥᡃɢɜɚ ȼɬ 

ɢ ɜɨɡᡃɞɭɯɚ Qɜ, ɚ ɢɡ ɬɨɩᡃɤɢ ɞɵɦɨɫᡃɨɫɨɦ ɭɞɚɥᡃɹɸɬɫɹ ɩɪɨɞɭᡃɤɬɵ ɫɝɨɪɚᡃɧɢɹ ɬɨɩɥᡃɢɜɚ 

(ɞɵɦᡃɨɜɵɟ ɝɚᡃɡɵ) ɫ ɪɚɫɯɨᡃɞɨɦ Qɝ. ɉɪɢ ɧɚɪɭᡃɲɟɧɢɢ ɛɚɥɚᡃɧɫɚ ɪɚɫɯɨᡃɞɨɜ ɜ ɬɨɩᡃɤɟ 

ɛɭᡃɞɟɬ ɢɡɦɟɧᡃɹɬɶɫɹ ɪɚɡɪɟɠᡃɟɧɢɟ ɜ ɜɟɪɯᡃɧɟɣ ɱɚɫᡃɬɢ Sɬ, ɤɨɬᡃɨɪɨɟ ɹɜɥɹᡃɟɬɫɹ 

ɩɨɤɚɡᡃɚɬɟɥɟɦ ɫɨɨɬɜɟᡃɬɫɬɜɢɹ ɛɚɥᡃɚɧɫɚ ɜɯɨɞᡃɧɵɯ ɢ ɜɵɯɨɞᡃɧɵɯ ɩɨɬɨᡃɤɨɜ ɜ ɬɨɩɤᡃɟ. 

ɋɥɟɞɨɜɚᡃɬɟɥɶɧɨ, ɧɟɨɛɯɨᡃɞɢɦɨ ɭɫɬɚɧɨᡃɜɢɬɶ ɪɟɝɭᡃɥɹɬɨɪ ɪɚɡɪɟᡃɠɟɧɢɹ (ɊSᡃɬ), ɤɨɬᡃɨɪɵɣ 

ɛɭᡃɞɟɬ ɭɩɪɚᡃɜɥɹɬɶ ɪɚɫɯɨᡃɞɨɦ ɞɵɦᡃɨɜɵɯ ɝɚᡃɡɨɜ Qɝ.  

ȼɵɲɟɩɟɪɟᡃɱɢɫɥɟɧɧɵɟ ɪɟɝɭɥɹᡃɬɨɪɵ (ɊᡃɌɇ, ɊɈȼ ɢ ɊSɬᡃ) ɨɛɟɫɩɟᡃɱɢɜɚɸɬ 

ɧɨɪɦɚᡃɥɶɧɵɣ ɩɪɨɰᡃɟɫɫ ɝɨɪɟᡃɧɢɹ ɬɨɩɥᡃɢɜɚ ɜ ɬɨɩᡃɤɟ ɜ ɞɢɧɚɦɢɱᡃɟɫɤɢɯ ɢ ɫɬɚɬɢɱᡃɟɫɤɢɯ 

ɪɟɠᡃɢɦɚɯ ɪɚɛɨᡃɬɵ ɤɨɬᡃɥɚ. ȼ ɞɢɧɚɦɢɱᡃɟɫɤɢɯ ɪɟɠɢᡃɦɚɯ ɪɚɛɨᡃɬɵ ɢɡɦɟɧɹᡃɸɬɫɹ 

ɨɫɧɨᡃɜɧɵɟ ɩɚɪɚᡃɦɟɬɪɵ (Dɩᡃɩ, ɪɩᡃɩ) ɢ ɩɪɢɜɨᡃɞɹɬ ɤ ɢɡɦɟᡃɧɟɧɢɸ ɭɪɨᡃɜɧɹ ɜɨᡃɞɵ ɜ 

ɛɚɪɚᡃɛɚɧɟ ɤɨɬᡃɥɚ ɇɛ, ɤɨɬᡃɨɪɵɣ ɞɨɥᡃɠɟɧ ɢɡɦɟɧɹᡃɬɶɫɹ ɜ ɭɡɤᡃɢɯ ɩɪɟɞɟᡃɥɚɯ. ɇɟɨɛᡃɯɨɞɢɦ 

ɪɟɝɭᡃɥɹɬɨɪ ɭɪɨɜᡃɧɹ ɜɨɞᡃɵ ɜ ɛɚɪɚɛᡃɚɧɟ (Ɋɇɛᡃ), ɤɨɬᡃɨɪɵɣ ɭɩɪɚɜᡃɥɹɟɬ ɩɨɞᡃɚɱɟɣ 

ɩɢɬɚɬᡃɟɥɶɧɨɣ ɜɨɞᡃɵ ɧɚ ɤɨɬᡃɟɥ Wɜ. ȼɦɟɫᡃɬɟ ɫ ɩɢɬɚɬɟᡃɥɶɧɨɣ ɜɨɞᡃɨɣ ɜ 

ɢɫɩɚɪɢᡃɬɟɥɶɧɭɸ ɫɢɫɬᡃɟɦɭ ɩɨɫɬɭᡃɩɚɸɬ ɫɨɥᡃɢ, ɧɟɡɧɚɱɢɬᡃɟɥɶɧɚɹ ɱɚɫᡃɬɶ ɤɨɬᡃɨɪɵɯ 

ɭɧɨɫɢᡃɬɫɹ ɫ ɩɚɪɨᡃɦ. ȼ ɢɫɩɚɪɢɬᡃɟɥɶɧɨɣ ɫɢɫɬᡃɟɦɟ ɛɭᡃɞɟɬ ɩɪɨɢɫᡃɯɨɞɢɬɶ ɧɚɤɨɩɥᡃɟɧɢɟ 

ɫɨɥᡃɟɣ, ɫɨɞɟɪɠᡃɚɧɢɟ ɤɨɬᡃɨɪɵɯ ɫɜɟᡃɪɯ ɞɨɩɭɫɬᡃɢɦɨɝɨ ɩɪɟᡃɞɟɥɚ ɧɟɠɟɥɚᡃɬɟɥɶɧɨ, ɬ. ɤ. 

ɩɪɢɜᡃɨɞɢɬ ɤ ɚɜɚɪɢᡃɣɧɵɦ ɪɟɠɢᡃɦɚɦ ɪɚɛɨᡃɬɵ ɤɨɬᡃɥɚ. ɇɟɨɛɯɨᡃɞɢɦɨ ɭɫɬɚɧɨᡃɜɢɬɶ 

ɪɟɝɭᡃɥɹɬɨɪ ɫɨɥɟɫɨɞɟᡃɪɠɚɧɢɹ ɤɨɬɥᡃɨɜɨɣ ɜɨɞᡃɵ (ɊɋᡃɄȼ), ɤɨɬᡃɨɪɵɣ ɭɩɪɚɜᡃɥɹɟɬ 

ɜɟɥɢɱᡃɢɧɨɣ ɧɟɩɪɟɪᡃɵɜɧɨɣ ɩɪɨɞɭᡃɜɤɢ ɤɨɬᡃɥɚ Dɩɪᡃ. ɉɨɬɪɟɛɢᡃɬɟɥɹɦɢ ɩɨɞɨɝɪᡃɟɬɨɝɨ 

ɩɚᡃɪɚ ɜ ɨɫɧɨɜᡃɧɨɦ ɹɜɥɹɸᡃɬɫɹ ɩɚɪɨᡃɜɵɟ ɬɭɪɛɢᡃɧɵ, ɪɟᡃɠɟ — ɤɚɤɢɟᡃ-ɥɢɛɨ 
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ɩɪɨɢɡɜᡃɨɞɫɬɜɚ, ɞɥɹ ɤɨɬᡃɨɪɵɯ ɩɚɪ ɞɨɥᡃɠɟɧ ɢɦᡃɟɬɶ ɩɨɫɬɨɹᡃɧɧɭɸ (ɫ ɧɟɛɨɥɶᡃɲɢɦɢ  

ɨɬɤɥɨɧᡃɟɧɢɹɦɢ) ɬɟɦɩɟɪɚᡃɬɭɪɭ, ɱɬɨ ɬɪɟᡃɛɭɟɬ ɭɫɬɚɧᡃɨɜɤɢ ɪɟɝɭɥɹᡃɬɨɪɚ ɬɟɦɩɟɪᡃɚɬɭɪɵ 

ɩɟɪɟɝᡃɪɟɬɨɝɨ ɩɚᡃɪɚ (ɪ, tɩɩᡃ), ɭɩɪɚɜɥᡃɹɸɳɟɝɨ ɩɨɞɚᡃɱɟɣ ɜɨᡃɞɵ ɧɚ ɜɩɪɵᡃɫɤ ɜ 

ɩɚɪɨɨɯɥᡃɚɞɢɬɟɥɢ Dɜɩᡃɪ. ɉɚɪɨᡃɜɵɟ ɤɨɬᡃɥɵ ɱɚᡃɳɟ ɜɫɟᡃɝɨ ɪɚɛɨɬᡃɚɸɬ ɧɚ ɨɛɳᡃɭɸ 

ɩɚɪɨᡃɜɭɸ ɦɚɝɢɫᡃɬɪɚɥɶ, ɢɡ ɤɨɬɨᡃɪɨɣ ɩɚɪ ɪɚɫɩɪɟɞɟᡃɥɹɟɬɫɹ ɩɨ ɩɨɬɪɟɛɢᡃɬɟɥɹɦ 

(ɤɨɬɟᡃɥɶɧɵɟ, Ɍɗᡃɐ) ɢɥᡃɢ, ɱɬɨ ɪɟɠᡃɟ, ɩɨ ɢɧɞɢɜɢɞɭᡃɚɥɶɧɵɦ ɩɨɬɪɟɛɢᡃɬɟɥɹɦ 

(ɧɚɩɪᡃɢɦɟɪ, ɛɥᡃɨɤ «ɤɨɬᡃɟɥ — ɬɭɪɛɢᡃɧɚ» ɧɚ ɤɪɭɩᡃɧɵɯ ɬɟɩɥᡃɨɜɵɯ ɷɥɟɤɬɪɨɫɬᡃɚɧɰɢɹɯ). 

ɉɪɢ ɪɚɛɨᡃɬɟ ɧɚ ɨɛɳᡃɭɸ ɩɚɪɨᡃɜɭɸ ɦɚɝɢɫɬᡃɪɚɥɶ ɬɟɩɥɨᡃɜɚɹ ɧɚɝɪɭᡃɡɤɚ ɤɨɬɥᡃɨɜ, 

ɪɚɛɨɬᡃɚɸɳɢɯ ɜ ɪɟɝɭɥɢɪᡃɭɸɳɟɦ ɪɟɠᡃɢɦɟ, ɪɚɫɩɪɟɞɟᡃɥɹɟɬɫɹ ɦɟᡃɠɞɭ ɧɢɦᡃɢ ɝɥɚᡃɜɧɵɦ 

ɤɨɪɪɟɤɬᡃɢɪɭɸɳɢɦ ɪɟɝɭɥɹᡃɬɨɪɨɦ (ȽɄᡃɊ), ɤɨɬᡃɨɪɵɣ ɭɩɪɚɜᡃɥɹɟɬ ɪɚɛɨᡃɬɨɣ 

ɪɟɝɭɥɹᡃɬɨɪɨɜ ɬɟɩɥᡃɨɜɨɣ ɧɚɝɪɭᡃɡɤɢ (ɊɌᡃɇ) ɤɨɬᡃɥɨɜ. ɋɢɫᡃɬɟɦɵ ɪɟɝɭɥɢɪᡃɨɜɚɧɢɹ ɜ 

ɫɚɦᡃɨɦ ɩɪɨɫᡃɬɨɦ ɜɚɪɢɚᡃɧɬɟ ɫɬɪɨɹᡃɬɫɹ ɩɨ ɫɯɟᡃɦɟ: ɨɩɪɟɞɟᡃɥɹɟɬɫɹ ɪɟɝɭɥɢɪᡃɭɟɦɚɹ 

ɜɟɥɢɱᡃɢɧɚ, ɤɨɬᡃɨɪɭɸ ɧɭɠᡃɧɨ ɫɬɚɛɢɥɢɡɢᡃɪɨɜɚɬɶ, ɪɟɝɭɥɢɪᡃɭɸɳɢɣ ɩɪɢɛᡃɨɪ 

ɭɩɪɚɜɥᡃɟɧɢɹ (ɤɚᡃɤɢɦ ɩɨɬᡃɨɤɨɦ ɧɟɨɛɯɨᡃɞɢɦɨ ɭɩɪɚɜᡃɥɹɬɶ). ɉɨᡃɫɥɟ ɷɬɨᡃɝɨ ɫɬɪɨɢᡃɬɫɹ 

ɭɩɪɨɳᡃɟɧɧɚɹ ɫɬɪɭɤɬᡃɭɪɧɚɹ ɫɯɟᡃɦɚ ɪɟɝɭɥɹᡃɬɨɪɚ, ɜ ɤɨɬᡃɨɪɨɣ ɧɟ ɛɭᡃɞɭɬ ɩɨɤɚɡᡃɚɧɵ 

ɧɟɤɨᡃɬɨɪɵɟ ɞɨɩɨɥɧɢɬᡃɟɥɶɧɵɟ ɭɫɬɪɨɣᡃɫɬɜɚ ɩɪɢ ɟɝɨ ɬɟɯɧɢɱᡃɟɫɤɨɣ ɪɟɚɥɢɡᡃɚɰɢɢ 

(ɩɟɪɟɤɥᡃɸɱɚɬɟɥɶ ɭɩɪɚɜᡃɥɟɧɢɹ, ɤɥɸᡃɱ ɭɩɪɚɜᡃɥɟɧɢɹ, ɭɤɚɡɚᡃɬɟɥɶ ɩɨɥɨɠᡃɟɧɢɹ ɢ 

ɦɚɝɧᡃɢɬɧɵɣ ɩɭɫɤɚɬᡃɟɥɶ).  [10ᡃ]  

 

1.3 Ɇɢɧɭᡃɫɵ ɤɨɬɥɨɚᡃɝɪɟɝɚɬɚ ȻɄɁ 500-ᡃ140  

 

ɋɭɳɟɫɬᡃɜɭɟɬ ɧɟɫɤɨᡃɥɶɤɨ ɦɢɧɭᡃɫɨɜ ɭ ɩɵɥɟɭɝɨᡃɥɶɧɨɝɨ ɤɨɬᡃɥɚ:  

1) ɇɚɥᡃɢɱɢɟ ɢ ɫɨɞɟɪɠᡃɚɧɢɟ ɦɚɡɭᡃɬɧɨɝɨ ɯɨɡɹɣɫᡃɬɜɚ, ɜ ɬɨɦ ɱɢᡃɫɥɟ ɩɨɞɞɟᡃɪɠɚɧɢɟ 

ɜ ɝɨɪᡃɹɱɟɦ ɫɨɫɬᡃɨɹɧɢɢ ɦɚɡɭɬɨɩᡃɪɨɜɨɞɨɜ;  

2) ɋɧɢɠᡃɟɧɢɟ ɤɚɱɟᡃɫɬɜɚ ɷɧɟɪɝɟɬᡃɢɱɟɫɤɢɯ ɭɝɥᡃɟɣ ɬɪɟᡃɛɭɟɬ ɭɜɟɥɢɱᡃɟɧɢɹ ɪɚɫᡃɯɨɞɚ 

ɠɢɞᡃɤɨɝɨ ɢ ɝɚɡɨɨɛɪᡃɚɡɧɨɝɨ ɬɨɩɥᡃɢɜɚ;   

3) Ȼɨɥɶᡃɲɨɣ ɪɚɫᡃɯɨɞ ɪɚɫɬɨɩɨᡃɱɧɨɝɨ ɬɨɩɥᡃɢɜɚ;   

4) ȼɵɫᡃɨɤɚɹ ɫɬɨɢᡃɦɨɫɬɶ ɠɢɞᡃɤɨɝɨ ɢ ɝɚɡɨɨɛɪᡃɚɡɧɨɝɨ ɬɨɩɥᡃɢɜɚ.  
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Ɍɚɤᡃɠɟ ɨɞᡃɧɢɦ ɢɡ ɝɥɚᡃɜɧɵɯ ɦɢɧᡃɭɫɨɜ ɬɟɯɧɢᡃɱɟɫɤɢɯ ɨɛɴɟᡃɤɬɨɜ ɜ ɷɧɟɪɝɟɬᡃɢɱɟɫɤɨɣ 

ɨɬɪᡃɚɫɥɢ ɹɜɥɹᡃɟɬɫɹ ɡɚɝɪɹᡃɡɧɟɧɢɟ ɨɤɪɭɠɚᡃɸɳɟɣ ɫɪɟᡃɞɵ, ɩɨ ɜɫᡃɟɦɭ ɦɢɪᡃɭ ɜɟɞɭᡃɳɢɟ 

ɫɩɟɰɢᡃɚɥɢɫɬɵ ɜɦɟᡃɫɬɟ ɫ ɷɤɨɥɨᡃɝɚɦɢ ɪɟɲᡃɚɸɬ ɷɬɭ ɩɪɨɛɥᡃɟɦɭ ɢ ɫɜɨᡃɞɹɬ ɤ ɦɢɧɢᡃɦɭɦɭ 

ɜɫɟ ɜɪɟᡃɞɧɵɟ ɜɵɛᡃɪɨɫɵ ɜ ɚɬɦɨɫᡃɮɟɪɭ. ɗɬɚ ɩɪɨɛɥᡃɟɦɚ ɡɚɱɚᡃɫɬɭɸ ɪɟɲɚᡃɟɬɫɹ ɩɭᡃɬɟɦ 

ɭɫɬɚɧᡃɨɜɨɤ ɢɧɧɨɜɚᡃɰɢɨɧɧɵɯ ɮɢɥɶᡃɬɪɨɜ, ɡɨɥɨɭɥɚɜɥɢᡃɜɚɬɟɥɟɣ, ɩɟɪɟᡃɯɨɞ ɧɚ ɞɪɭᡃɝɢɟ 

ɜɢɞᡃɵ ɬɨɩᡃɥɢɜɚ ɢ ɬ.ɞᡃ.. ȼ ɞɚɧᡃɧɵɣ ɦɨɦɟᡃɧɬ ɜɪɟᡃɦɟɧɢ ɧɚ Ɍɗᡃɐ-2 ɜɫɟ ɤɨᡃɬɥɵ 

ɫɧɚɛᡃɠɟɧɵ ɷɥɟɤɬɪɨɮɢᡃɥɶɬɪɚɦɢ ɫ ɷɮɮɟɤɬɢᡃɜɧɨɫɬɶɸ ɨɱɢᡃɫɬɤɢ ɜɵᡃɲɟ 99ᡃ%, 

ɦɨɞɟɪɧᡃɢɡɚɰɢɹ ɜ ɩɥɚᡃɧɟ ɨɱɢᡃɫɬɤɢ ɜɵɛɪᡃɨɫɨɜ ɧɟ ɬɪɟɛɭᡃɟɬɫɹ, ɧɨ ɜɨɬ ɞɥɹ ɬɨᡃɩɤɢ ɤɨᡃɬɥɚ 

ɩɨ-ɩɪᡃɟɠɧɟɦɭ ɢɫɩɨɥɶɡᡃɭɟɬɫɹ ɛɭᡃɪɵɣ ɭɝɨɥᡃɶ.   

ȼɚɠᡃɧɨɣ ɞɟɬᡃɚɥɶɸ ɹɜɥɹɟᡃɬɫɹ ɢɫɩɨɥɶᡃɡɨɜɚɧɢɟ ɦɚɡɭᡃɬɚ ɞɥɹ ɪɨɡɠᡃɢɝɚ ɤɨɬᡃɥɚ, ɷɬɨ 

ɧɟɷɮɮɟᡃɤɬɢɜɧɨ ɢ ɨɬɪɢɰɚɬᡃɟɥɶɧɨ ɜɥɢᡃɹɟɬ ɧɚ ɨɤɪɭɠɚᡃɸɳɭɸ ɫɪɟɞᡃɭ. ɗɬɚ ɩɪɨɛɥᡃɟɦɚ 

ɪɟɲɚᡃɟɬɫɹ ɡɚ ɫɱᡃɟɬ ɫɧɢɠᡃɟɧɢɹ ɞɨᡃɥɢ ɦɚɡɭᡃɬɚ ɢ ɝɚɡᡃɚ ɜ ɬɨɩɥɢᡃɜɧɨɦ ɛɚɥɚᡃɧɫɟ 

ɩɵɥɟɭɝɨᡃɥɶɧɵɯ ɤɨɬᡃɥɨɜ ɡɚ ɫɱɟᡃɬ ɢɫɩɨɥɶɡᡃɨɜɚɧɢɹ ɜ ɤɚɱɟᡃɫɬɜɟ ɪɚɫɬɨɩᡃɨɱɧɨɝɨ 

ɬɨɩᡃɥɢɜɚ ɦɟɯɚɧɨɚɤɬɢɜᡃɢɪɨɜɚɧɧɭɸ ɭɝɨɥɶᡃɧɭɸ ɩɵɥᡃɶ.  

 

1.4 ɋɢɫᡃɬɟɦɚ ɛɟɡɦɚɡᡃɭɬɧɨɝɨ ɪɨɡᡃɠɢɝɚ ɤɨɬᡃɥɚ  

 

ȼɩɟᡃɪɜɵɟ ɩɨɧᡃɹɬɢɟ «ɦɟɯɚɧᡃɢɱɟɫɤɨɣ ɚɤɬɢɜɚᡃɰɢɢ» ɜɜɟᡃɥ ɫɨɜɟᡃɬɫɤɢɣ ɭɱɟɧᡃɵɣ 

Ƀɨɯɚᡃɧɧɟɫ Ⱥɥɟɤɫɚᡃɧɞɪɨɜɢɱ ɏɢᡃɧɬ ɜ ɫɟɪɟᡃɞɢɧɟ ɩɪɨɲᡃɥɨɝɨ ɫɬɨɥɟᡃɬɢɹ. Ƀɨɯɚᡃɧɧɟɫ 

ɏɢɧᡃɬ ɜ ɬɟɱᡃɟɧɢɟ ɦɧɨᡃɝɢɯ ɥɟɬ ɷɤɫɩɟɪɢɦɟᡃɧɬɢɪɨɜɚɥ ɫ ɭɞɚɪɧᡃɵɦɢ ɪɨɬɨɪᡃɧɵɦɢ 

ɦɟɥɶɧᡃɢɰɚɦɢ, ɜ ɯɨɞᡃɟ ɱɟᡃɝɨ ɞɨɤɚᡃɡɚɥ, ɱɬɨ ɡɚ ɫɱɟᡃɬ ɬɨɧᡃɤɨɝɨ ɢɡɦɟɥᡃɶɱɟɧɢɹ ɢ 

ɦɟɯɚɧɢᡃɱɟɫɤɨɣ ɚɤɬɢɜᡃɚɰɢɢ ɤɨɦɩɨᡃɧɟɧɬɨɜ ɫɢɥɢɤᡃɚɬɧɵɯ ɫɬɪɨɢɬɟᡃɥɶɧɵɯ ɫɦɟᡃɫɟɣ ɜ 

ɞɟɡɢɧɬɟᡃɝɪɚɬɨɪɟ ɢɡɞᡃɟɥɢɹ ɩɨᡃɫɥɟ ɚɜɬɨɤᡃɥɚɜɧɨɣ ɨɛɪɚᡃɛɨɬɤɢ ɩɪɢɨɛᡃɪɟɬɚɸɬ 

ɩɨɜɵɲᡃɟɧɧɭɸ ɩɪɨɱɧɨᡃɫɬɶ, ɞɨɫɬɢᡃɠɢɦɭɸ ɜ ɬɪɚɞɢɰᡃɢɨɧɧɵɯ ɲɚɪɨᡃɜɵɯ ɢ ɜɢɛᡃɪɨ- 

ɦɟɥɶᡃɧɢɰɚɯ ɬɨɥɶᡃɤɨ ɩɪɢ ɡɧɚɱɢᡃɬɟɥɶɧɨ ɛɨɥɶᡃɲɢɯ ɡɚɬɪᡃɚɬɚɯ ɫɪɟɞᡃɫɬɜ, ɷɧɟɪɝᡃɢɢ, 

ɦɟɬɚᡃɥɥɚ ɢ ɜɪɟɦᡃɟɧɢ.  

ɂɫɩɨɥɶᡃɡɨɜɚɧɢɟ ɦɟɥɶɧɢɰ-ɞɟɡᡃɢɧɬɟɝɪɚɬɨɪɨɜ ɞɥɹ «ɦɟɯɚɧɨɚᡃɤɬɢɜɚɰɢɢ» ɭɝɥᡃɟɣ 

ɛɵᡃɥɨ ɩɪɟɞɥᡃɨɠɟɧɨ ɜ ɢɧɫɬᡃɢɬɭɬɟ ɬɟɩɥɨᡃɮɢɡɢɤɢ ɢɦ. ɋ.ᡃɋ. Ʉɭɬɚɬɟᡃɥɚɞɡɟ ɋɢɛɢɪɫᡃɤɨɝɨ 
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ɨɬɞɟᡃɥɟɧɢɹ ɊȺᡃɇ. Ⱥɜɬɨᡃɪɨɦ, ɢ ɢɞɟᡃɣɧɵɦ ɜɞɨɯɧɨɜᡃɢɬɟɥɟɦ ɞɚɧɧᡃɨɣ ɬɟɯɧɨᡃɥɨɝɢɢ 

ɹɜɥɹɟᡃɬɫɹ ɝɥɚᡃɜɧɵɣ ɧɚɭᡃɱɧɵɣ ɫɨɬɪᡃɭɞɧɢɤ ɢɧɫɬɢᡃɬɭɬɚ, ɞ.ɬ.ᡃɧ. Ȼɭɪɞɭᡃɤɨɜ Ⱥ.ɉᡃ.  

ɉɨɞ ɪɭɤɨɜɨᡃɞɫɬɜɨɦ Ȼɭɪɞɭᡃɤɨɜɚ Ⱥ.ɉᡃ., ɧɚ ɨɝɧᡃɟɜɨɦ ɫɬɟᡃɧɞɟ ɢɧɫɬᡃɢɬɭɬɚ 

ɬɟɩɥɨᡃɮɢɡɢɤɢ ɛɵᡃɥɢ ɪɚɡɪɚᡃɛɨɬɚɧɵ ɢ ɨɩɪɨɛɨᡃɜɚɧɵ ɪɚɡɥᡃɢɱɧɵɟ ɫɩɨᡃɫɨɛɵ ɢ 

ɭɫɬɪɨɣᡃɫɬɜɚ ɞɥɹ ɩɨɥɭɱᡃɟɧɢɹ «ɦɟɯɚɧɨɚɤɬɢɜᡃɢɪɨɜɚɧɧɨɣ» ɭɝɨɥɶᡃɧɨɣ ɩɵᡃɥɢ. Ɍɚɤᡃɠɟ 

ɛɵᡃɥɢ ɪɚɡɪɚᡃɛɨɬɚɧɵ ɢ ɢɫɩɵᡃɬɚɧɵ ɫɩɟɰɢɚɥɢɡɢᡃɪɨɜɚɧɧɵɟ ɝɨɪɟɥᡃɨɱɧɵɟ ɭɫɬɪɨᡃɣɫɬɜɚ, 

ɫ ɩɨɦᡃɨɳɶɸ ɤɨɬᡃɨɪɵɯ ɜɨɡɦᡃɨɠɧɚ ɪɚɫɬɨᡃɩɤɚ ɩɵɥɟɭɝɨᡃɥɶɧɵɯ ɤɨɬᡃɥɨɜ ɛɟɡ 

ɢɫɩɨɥɶᡃɡɨɜɚɧɢɹ ɝɚᡃɡɚ ɢɥɢ ɦɚɡᡃɭɬɚ.  

ɉɟɪᡃɜɚɹ ɩɪɨɦɵɲɥᡃɟɧɧɚɹ ɚɩɪɨᡃɛɚɰɢɹ ɬɟɯɧɨᡃɥɨɝɢɢ ɛɟɡɦɚɡᡃɭɬɧɨɝɨ ɪɨɡᡃɠɢɝɚ ɫ 

ɢɫɩɨɥɶɡɨᡃɜɚɧɢɟɦ "ɦɟɯɚɧɨɚɤɬɢɜᡃɢɪɨɜɚɧɧɨɣ" ɭɝɨɥɶᡃɧɨɣ ɩɵᡃɥɢ, ɛɵᡃɥɚ ɩɪɨɜᡃɟɞɟɧɚ 

ɫɨɬɪɭɞɧᡃɢɤɚɦɢ ɤɨɦɩɚᡃɧɢɢ ɈɈɈ «Ɍɨɯᡃɢɥ» ɜ 2012-ᡃ2013ɝɝ ɧɚ ɤɨᡃɬɥɟ ɉɄ-4ᡃ0-1 

Ȼɟɥɨᡃɜɫɤɨɣ ȽɊᡃɗɋ. Ɋɚɛᡃɨɬɵ ɩɪɨɜɨᡃɞɢɥɢɫɶ ɫɨɜɦᡃɟɫɬɧɨ ɫ ɢɧɫɬɢɬᡃɭɬɨɦ ɬɟɩɥɨɮᡃɢɡɢɤɢ 

ɋɈ ɊȺɇ ɩɪɢ ɩɨɞɞɟᡃɪɠɤɟ ɢɧɠɢɧɢɪɢᡃɧɝɨɜɨɣ ɤɨɦɩᡃɚɧɢɢ ɈɈɈ "Ɋȼɋᡃ". ɉɨ 

ɪɟɡɭɥɶᡃɬɚɬɚɦ ɩɪɨɜɟᡃɞɟɧɧɵɯ ɪɚᡃɛɨɬ ɛɵᡃɥɚ ɪɚɡɪɚᡃɛɨɬɚɧɚ ɫɢɫᡃɬɟɦɚ ɛɟɡɦɚɡᡃɭɬɧɨɝɨ 

ɪɨɡᡃɠɢɝɚ ɌɈɏᡃɂɅ.  

ɋɢɫᡃɬɟɦɚ ɛɟɡɦɚɡᡃɭɬɧɨɝɨ ɪɨɡᡃɠɢɝɚ ɌɈɏᡃɂɅ (Ɋɢɫᡃɭɧɨɤ 1.4ᡃ) ɩɪɟɞɧɚᡃɡɧɚɱɟɧɚ ɞɥɹ 

ɪɚɫɬᡃɨɩɤɢ ɩɵɥɟɭɝɨᡃɥɶɧɵɯ ɤɨɬɟᡃɥɶɧɵɯ ɚɝɪɟᡃɝɚɬɨɜ ɢɡ ɯɨɥɨɞɧᡃɨɝɨ, ɧɟɨɫɬᡃɵɜɲɟɝɨ ɢ 

ɝɨɪɹᡃɱɟɝɨ ɫɨɫɬɨᡃɹɧɢɣ, ɚ ɬɚɤᡃɠɟ ɞɥɹ ɩɨɞɫᡃɜɟɬɤɢ ɩɵɥɟɭɝɨᡃɥɶɧɨɝɨ ɮɚɤᡃɟɥɚ ɧɚ 

ɩɨɧɢɠᡃɟɧɧɵɯ ɧɚɝɪɭᡃɡɤɚɯ ɫ ɢɫɩɨɥɶɡᡃɨɜɚɧɢɟɦ ɦɟɯɚɧɨɚɤɬɢɜᡃɢɪɨɜɚɧɧɨɣ ɭɝɨɥɶᡃɧɨɣ 

ɩɵᡃɥɢ ɦɢɤɪɨɩᡃɨɦɨɥɚ. ɋɢɫᡃɬɟɦɚ ɹɜɥɹᡃɟɬɫɹ ɞɨɩɨɥɧɢᡃɬɟɥɶɧɵɦ ɤɨɦɩɨᡃɧɟɧɬɨɦ 

ɤɨɬɟᡃɥɶɧɨɣ ɭɫɬɚɧᡃɨɜɤɢ ɢ ɩɨɞɤɥɸᡃɱɚɟɬɫɹ ɤ ɫɭɳɟɫɬɜᡃɭɸɳɟɣ ɩɵɥɟɫɢᡃɫɬɟɦɟ ɤɨɬᡃɥɚ.  

ɋɢɫᡃɬɟɦɚ ɌɈᡃɏɂɅ ɦɨᡃɠɟɬ ɢɫɩɨɥɶɡɨᡃɜɚɬɶɫɹ ɤɚɤ ɧɚ ɷɧɟɪɝɟɬᡃɢɱɟɫɤɢɯ, ɬɚɤ ɢ ɧɚ 

ɜɨɞɨɝᡃɪɟɣɧɵɯ ɤɨɬᡃɥɚɯ. ɋɢɫᡃɬɟɦɚ ɌɈɏᡃɂɅ ɢɫɩɨɥɶᡃɡɭɟɬ ɬɟɯɧɨɥᡃɨɝɢɸ 

ɦɟɯɚɧɨɚᡃɤɬɢɜɚɰɢɢ ɭɝɥᡃɹ, ɤɨɬᡃɨɪɚɹ ɩɨɡɜᡃɨɥɹɟɬ ɫɧɢᡃɡɢɬɶ ɬɟɦɩɟᡃɪɚɬɭɪɭ 

ɜɨɫɩɥɚᡃɦɟɧɟɧɢɹ ɭɝɨɥɶᡃɧɨɣ ɩɵᡃɥɢ ɢ ɨɪɝɚɧɢɡᡃɨɜɚɬɶ ɫɬɚɛɢᡃɥɶɧɵɣ ɩɪɨᡃɰɟɫɫ ɝɨɪᡃɟɧɢɹ 

ɩɵɥɟɭɝɨᡃɥɶɧɨɝɨ ɮɚɤᡃɟɥɚ ɧɚ ɩɭɫɤɨᡃɜɵɯ ɪɟɠɢɦᡃɚɯ. ȼ ɪɟɡɭɥɶᡃɬɚɬɟ ɦɟɯɚɧɨɚᡃɤɬɢɜɚɰɢɢ 

ɩɪɨɢɫᡃɯɨɞɹɬ ɢɡɦɟᡃɧɟɧɢɹ ɮɢɡɢɤɨ-ɯᡃɢɦɢɱɟɫɤɢɯ ɫɜɨᡃɣɫɬɜ ɭɝɨɥɶᡃɧɨɣ ɩɵᡃɥɢ, ɱɬɨ 

ɞɟɥᡃɚɟɬ ɩɵɥɟɭɝɨᡃɥɶɧɵɣ ɮɚᡃɤɟɥ ɦɟɯɚɧɨɚɤɬɢɜᡃɢɪɨɜɚɧɧɨɣ ɩɵᡃɥɢ ɚɧɚɥᡃɨɝɨɦ 

ɦɚɡɭᡃɬɧɨɦɭ ɮɚɤᡃɟɥɭ (ɩɨ ɪɚɡɦᡃɟɪɚɦ, ɬɟɩɥɨɧɚɩɪɹᡃɠɟɧɧɨɫɬɢ ɢ ɢɧɬɟɧɫᡃɢɜɧɨɫɬɢ 
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ɜɵɝɨɪᡃɚɧɢɹ), ɱɬɨ ɢ ɩɨɡɜɨᡃɥɹɟɬ ɩɪɨɢɡᡃɜɨɞɢɬɶ ɡɚɦɟɳᡃɟɧɢɟ ɦɚɡᡃɭɬɚ ɩɪɢ ɪɚɫɬᡃɨɩɤɟ ɢ 

ɩɨɞɫᡃɜɟɬɤɟ ɛɟɡ ɢɡɦɟᡃɧɟɧɢɹ ɫɭɳɟɫɬɜᡃɭɸɳɟɣ ɫɯᡃɟɦɵ ɫɠɢɝᡃɚɧɢɹ ɬɨɩɥɢᡃɜɚ.  

ɋɢɫᡃɬɟɦɚ ɌɈᡃɏɂɅ ɜɤɥɸᡃɱɚɟɬ ɜ ɫɟɛᡃɹ ɫɥɟɞᡃɭɸɳɢɟ ɨɫɧɨᡃɜɧɵɟ ɤɨɦɩɨɧᡃɟɧɬɵ:  

1) ɦɟɥɶɧɢɰɭ-ɞɟɡᡃɢɧɬɟɝɪɚɬɨɪ;  

2) ɡɚɩɚɥɶɧɨ-ᡃɡɚɳɢɬɧɨɟ ɭɫɬɪɨɣᡃɫɬɜɨ;  

3) ɫɢɫᡃɬɟɦɭ ɩɨɞɜᡃɨɞɚ ɢ ɩɨɞᡃɚɱɢ ɭɝɨɥɶᡃɧɨɣ ɩɵᡃɥɢ;  

4) ɫɢɫᡃɬɟɦɭ ɢɫɬɨɱᡃɧɢɤɨɜ ɷɥɟɤɬɪɨᡃɩɢɬɚɧɢɹ;  

5) ɫɢɫᡃɬɟɦɭ ɤɨɧɬɪᡃɨɥɹ ɢ ɭɩɪɚɜɥᡃɟɧɢɹ ɪɨɡɠᡃɢɝɨɦ ɤɨɬᡃɥɚ.  

 

Ɋɢɫᡃɭɧɨɤ 1.4 – ɋɢɫᡃɬɟɦɚ ɛɟɡɦɚɡᡃɭɬɧɨɝɨ ɪɨɡᡃɠɢɝɚ ɌɈᡃɏɂɅ  

 

Ɉɫɧɨᡃɜɧɵɟ ɩɪɟɢɦɭᡃɳɟɫɬɜɚ ɞɚɧᡃɧɨɣ ɬɟɯɧɨᡃɥɨɝɢɢ:  

1) ɫɧɢɠᡃɟɧɢɟ ɪɚɫɯᡃɨɞɨɜ ɧɚ ɠɢɞᡃɤɨɟ, ɝɚɡɨɨɛᡃɪɚɡɧɨɟ ɬɨɩɥᡃɢɜɨ;  

2) ɫɧɢɠᡃɟɧɢɟ ɪɚɫɯᡃɨɞɨɜ ɧɚ ɷɤɫɩɥɭɚɬɚᡃɰɢɨɧɧɨɟ ɨɛɫɥɭɠɢᡃɜɚɧɢɟ ɦɚɡɭᡃɬɧɨɝɨ 

ɯɨɡɹɣɫᡃɬɜɚ;  

3) ɦɢɧɢɦᡃɚɥɶɧɚɹ ɪɟɤɨɧɫᡃɬɪɭɤɰɢɹ ɬɨɩɨɱɧɨ-ɝᡃɨɪɟɥɨɱɧɨɝɨ ɭɫɬɪɨᡃɣɫɬɜɚ: 

ɜɨɫɩɥɚᡃɦɟɧɟɧɢɟ ɢ ɝɨɪᡃɟɧɢɟ ɭɝɨɥɶᡃɧɨɣ ɩɵᡃɥɢ ɩɪɨɢɫᡃɯɨɞɢɬ 

ɧɟɩɨɫɪɟᡃɞɫɬɜɟɧɧɨ ɜ ɬɨɩɨᡃɱɧɨɦ ɨɛɴᡃɟɦɟ ɤɨɬᡃɥɚ;  

4) ɩɨɥᡃɧɚɹ ɚɜɬɨɦɚᡃɬɢɡɚɰɢɹ ɩɪɨɰᡃɟɫɫɚ ɪɨɡᡃɠɢɝɚ ɤɨɬᡃɥɚ;  
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5) ɦɚɥᡃɵɣ ɫɪɨᡃɤ ɨɤɭɩɚɟᡃɦɨɫɬɢ 2 – 5 ɥɟᡃɬ.  

Ɇɟɯɚɧɨɚᡃɤɬɢɜɚɰɢɹ — ɩɪɨᡃɰɟɫɫ ɨɛɪɚɡᡃɨɜɚɧɢɹ ɛɨᡃɥɟɟ ɯɢɦɢɱᡃɟɫɤɢ ɚɤɬɢᡃɜɧɨɝɨ 

ɜɟɳɟɫᡃɬɜɚ ɫ ɩɨɦɨᡃɳɶɸ ɩɪɟɞɜɚɪɢᡃɬɟɥɶɧɨɣ ɦɟɯɚɧɢɱᡃɟɫɤɨɣ ɨɛɪɚɛᡃɨɬɤɢ. 

Ɇɟɯɚɧɨɚᡃɤɬɢɜɚɰɢɹ (Ɋɢɫᡃɭɧɨɤ 1.ᡃ5) ɩɪɨɢɫɯᡃɨɞɢɬ, ɤɨᡃɝɞɚ ɫɤɨɪɨᡃɫɬɶ ɧɚɤɨɩɥᡃɟɧɢɹ 

ɞɟɮɟᡃɤɬɨɜ ɩɪɟɜɵᡃɲɚɟɬ ɫɤɨɪᡃɨɫɬɶ ɢɯ ɢɫɱɟɡɧɨᡃɜɟɧɢɹ. Ɉɬɥᡃɢɱɢɹ ɨɬ ɢɡɦɟɥɶᡃɱɟɧɢɹ: 

ɂɡɦɟɥᡃɶɱɟɧɢɟ ɩɪɨɜᡃɨɞɹɬ ɫ ɰɟᡃɥɶɸ ɩɨɥɭɱᡃɟɧɢɹ ɦɚɤɫɢɦᡃɚɥɶɧɨɣ ɩɨɜɟɪɯᡃɧɨɫɬɢ ɩɪɢ 

ɦɢɧɢɦᡃɚɥɶɧɵɯ ɡɚɬɪᡃɚɬɚɯ ɷɧɟɪᡃɝɢɢ, ɚ ɚɤɬɢᡃɜɚɰɢɸ – ɫ ɰɟᡃɥɶɸ ɧɚɤɨɩɥᡃɟɧɢɹ ɷɧɟᡃɪɝɢɢ ɜ 

ɜɢɞᡃɟ ɞɟɮɟᡃɤɬɨɜ ɢ ɞɪɭᡃɝɢɯ ɢɡɦɟᡃɧɟɧɢɣ ɜ ɬɜɟɪᡃɞɨɦ ɜɟɳɟᡃɫɬɜɟ, ɤɨɬᡃɨɪɵɟ ɩɨɡɜɨᡃɥɹɸɬ 

ɫɧɢᡃɡɢɬɶ ɷɧɟᡃɪɝɢɸ ɚɤɬɢᡃɜɚɰɢɢ ɟɝɨ ɩɨɫɥɟɞɭᡃɸɳɟɝɨ ɯɢɦɢɱᡃɟɫɤɨɝɨ ɩɪɟɜɪᡃɚɳɟɧɢɹ 

ɢɥɢ ɭɥɭɱɲᡃɢɬɶ ɫɬɟɪɢɱᡃɟɫɤɢɟ ɭɫɥɨᡃɜɢɹ ɞɥɹ ɩɪɨɬɟᡃɤɚɧɢɹ ɩɪɨɰᡃɟɫɫɚ.  

 

Ɋɢɫᡃɭɧɨɤ 1.5 – Ɇɟɯɚɧɨɚᡃɤɬɢɜɚɰɢɹ ɭɝɥᡃɹ ɜ ɞɟɡɢɧɬɟᡃɝɪɚɬɨɪɟ  

 

ȼ ɪɟɡɭɥɶᡃɬɚɬɟ ɷɤɫɩɟɪɢᡃɦɟɧɬɨɜ ɛɵᡃɥɨ ɭɫɬɚɧɨɜᡃɥɟɧɨ, ɱɬɨ ɫɤɨɪᡃɨɫɬɢ ɝɨɪᡃɟɧɢɹ 

ɩɨᡃɫɥɟ ɢɡɦɟɥᡃɶɱɟɧɢɹ ɧɚ ɪɚɡɥᡃɢɱɧɵɯ ɬɢᡃɩɚɯ ɦɟɥᡃɶɧɢɰ ɫɭɳɟɫᡃɬɜɟɧɧɨ ɨɬɥɢɱᡃɚɸɬɫɹ 

(Ɋɢɫᡃɭɧɨɤ 1.6ᡃ). Ɉɛ ɷɬɨᡃɦ ɝɨɜᡃɨɪɢɬ ɛɨɥᡃɶɲɨɟ ɪɚɡɥᡃɢɱɢɟ ɜ ɷɧɟᡃɪɝɢɢ ɚɤɬɢᡃɜɚɰɢɢ ɩɪɢ 

ɜɨɫɩɥɚᡃɦɟɧɟɧɢɢ ɢ ɝɨɪᡃɟɧɢɢ ɭɝɥᡃɹ ɩɨɫᡃɥɟ ɢɡɦɟɥɶɱᡃɟɧɢɹ. ɂɦɟᡃɹ ɨɞɢɧɚᡃɤɨɜɵɣ 

ɫɪɟᡃɞɧɢɣ ɪɚɡᡃɦɟɪ, ɦɟɯɚɧɨɚɤɬɢᡃɜɢɪɨɜɚɧɧɵɟ ɱɚɫᡃɬɢɰɵ ɭɝɥᡃɹ ɨɛɥɚᡃɞɚɸɬ ɛɨᡃɥɟɟ 

ɜɵɫᡃɨɤɨɣ ɪɟɚɤɰɢᡃɨɧɧɨɣ ɫɩɨɫɨɛᡃɧɨɫɬɶɸ ɢ ɢɦɟᡃɸɬ ɩɨɧɢɠᡃɟɧɧɭɸ ɬɟɦɩɟɪᡃɚɬɭɪɭ 

ɜɨɫɩɥɚɦᡃɟɧɟɧɢɹ, ɱɬɨ ɩɨɡɜᡃɨɥɹɟɬ ɨɪɝɚɧɢɡᡃɨɜɚɬɶ ɭɫɬɨɣᡃɱɢɜɵɣ ɮɚᡃɤɟɥ ɜ 

ɧɟɛɥɚɝɨɩᡃɪɢɹɬɧɵɯ ɪɚɫɬɨᡃɩɨɱɧɵɯ ɭɫɥɨɜᡃɢɹɯ.  
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Ɋɢɫᡃɭɧɨɤ 1.6 –  Ƚɨɪᡃɟɧɢɟ ɦɟɯɚɧɨɚɤɬɢɜᡃɢɪɨɜɚɧɧɨɣ ɭɝɨɥᡃɶɧɨɣ ɩɵᡃɥɢ  

 

ɋɭɳɧɨᡃɫɬɶ ɦɟɯɚɧɢɱᡃɟɫɤɨɝɨ ɚɤɬɢɜɢᡃɪɨɜɚɧɢɹ ɫɨɫᡃɬɨɢɬ ɜ ɫɨɡɞᡃɚɧɢɢ 

ɧɟɤɨɦɩɟɧɫᡃɢɪɨɜɚɧɧɵɯ ɫɜɹᡃɡɟɣ, ɪɚɞɢɤᡃɚɥɨɜ, ɩɨɞɜᡃɢɠɧɵɯ ɚɤɬɢᡃɜɧɵɯ ɰɟɧᡃɬɪɨɜ ɢ 

ɨɩɪɟɞɟᡃɥɟɧɧɨɣ ɨɪɢɟɧɬᡃɚɰɢɢ ɞɟɫɬɪɭɤɰᡃɢɨɧɧɵɯ ɦɨɥᡃɟɤɭɥ ɭɝɨɥɶᡃɧɨɝɨ ɜɟɳɟᡃɫɬɜɚ. 

ɉɪɢ ɦɟɯɚɧɢᡃɱɟɫɤɢɯ ɜɨɡɞɟɣᡃɫɬɜɢɹɯ ɧɚ ɭɝɨᡃɥɶ ɩɪɨɢɫᡃɯɨɞɢɬ ɪɚɫᡃɩɚɞ ɨɬɞɟᡃɥɶɧɵɯ 

ɯɢɦɢɱᡃɟɫɤɢɯ ɫɜɹᡃɡɟɣ ɫ ɨɛɪɚɡɨᡃɜɚɧɢɟɦ ɫɜɨɛɨᡃɞɧɵɯ ɪɚɞɢɤᡃɚɥɨɜ, ɭɫɤɨɪᡃɹɸɳɢɯ 

ɩɨɫɥɟᡃɞɭɸɳɟɟ ɩɪɨɬɟᡃɤɚɧɢɟ ɯɢɦɢɱᡃɟɫɤɢɯ ɪɟɚɤᡃɰɢɣ.  

ɋɢɫᡃɬɟɦɚ ɌɈᡃɏɂɅ ɭɠɟ ɩɪɢɦɟᡃɧɹɟɬɫɹ ɧɚ ɦɧɨɝᡃɢɯ ɨɛɴɟᡃɤɬɚɯ. ɂɧɬɟɝɪɢᡃɪɨɜɚɧɚ ɧɚ 

ɤɨᡃɬɥɟ ɉɄ-4ᡃ0-1 (Ȼɟɥɨɜᡃɫɤɚɹ ȽɊɗᡃɋ), ȻɄɁ-42ᡃ0-140-5 (Ɉɦᡃɫɤɚɹ Ɍɗɐ-ᡃ5), Ʉɨᡃɬɟɥ ɉɄ-

3ᡃ8-1 (Ʉɪɚɫɧᡃɨɹɪɫɤɚɹ ȽɊɗɋᡃ-2), ɧɨ, ɤ ɫɨɠɚɥɟᡃɧɢɸ, ɧɚ ȻɄɁ 500ᡃ-140 ɬɚᡃɤɚɹ ɫɢɫᡃɬɟɦɚ 

ɨɬɫɭɬɫɬᡃɜɭɟɬ, ɯɨᡃɬɹ ɟё ɜɧɟɞᡃɪɟɧɢɟ ɦɨᡃɠɟɬ ɫɩɨɫɨɛɫᡃɬɜɨɜɚɬɶ ɛɨɥᡃɶɲɟɣ ɨɩɬɢɦᡃɢɡɚɰɢɢ 

ɪɚɛᡃɨɬɵ ɤɨɬɥɨɚɝᡃɪɟɝɚɬɚ.   
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1.5 ȼɵᡃɜɨɞ ɩɨ ɝɥᡃɚɜɟ 1  

 

ȼ ɷɬɨᡃɣ ɝɥᡃɚɜɟ ɪɚɫɫɦᡃɨɬɪɟɧɵ ɩɪɢɧɰᡃɢɩɵ ɪɚɛɨᡃɬɵ ɩɚɪɨᡃɜɨɝɨ ɤɨɬᡃɥɚ ɢ ɜɵɞɟᡃɥɟɧɵ 

ɜɯɨɞᡃɧɵɟ ɢ ɜɵɯɨɞᡃɧɵɟ ɬɟɯɧɨɥɨɝᡃɢɱɟɫɤɢɟ ɩɚɪɚɦᡃɟɬɪɵ. Ɍɚɤᡃɠɟ ɜɵɹɜɥᡃɟɧɵ ɨɫɧɨɜᡃɧɵɟ 

ɧɟɞɨɫᡃɬɚɬɤɢ ɜ ɫɢɫᡃɬɟɦɟ ɪɨɡᡃɠɢɝɚ ɩɚɪɨᡃɜɨɝɨ ɤɨɬᡃɥɚ ɢɡ-ᡃɡɚ ɨɬɫɭɬɫᡃɬɜɢɹ ɜɧɟɞᡃɪɟɧɢɹ 

ɫɨɜɪɟᡃɦɟɧɧɵɯ ɫɢɫᡃɬɟɦ ɛɟɡɦɚɡᡃɭɬɧɨɝɨ ɪɨɡɠɢᡃɝɚ.  
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2 Ⱥɜɬɨɦɚɬᡃɢɡɚɰɢя ɩɚɪɨɜᡃɨɝɨ ɤɨɬᡃɥɚ  

 

2.1 ɉɚɪɚᡃɦɟɬɪɵ ɤɨɧɬɪᡃɨɥя ɢ ɪɟɝɭɥɢᡃɪɨɜɚɧɢя ɚɜɬɨɦɚɬᡃɢɡɚɰɢɢ ɩɚɪɨɜᡃɨɝɨ 
ɤɨɬᡃɥɚ  
 

ɉɟɪɟᡃɱɟɧɶ ɩɚɪɚɦɟᡃɬɪɨɜ ɨɩɪɟɞɟɥᡃɹɟɬɫɹ ɬɟɯɧɢᡃɱɟɫɤɨɣ ɧɟɨɛɯɨɞɢᡃɦɨɫɬɶɸ 

ɤɨɧɬɪɨɥᡃɢɪɨɜɚɬɶ ɢɥɢ ɪɟɝɭɥɢɪᡃɨɜɚɬɶ ɨɩɪɟɞɟɥᡃɟɧɧɵɟ ɜɟɥɢɱᡃɢɧɵ, ɬɚɤ ɢɥɢ ɢɧɚᡃɱɟ 

ɜɥɢɹᡃɸɳɢɟ ɧɚ ɬɟɯɧɨɥɨɝᡃɢɱɟɫɤɢɣ ɩɪɨɰɟᡃɫɫ, ɩɪɟɞɫᡃɬɚɜɥɟɧ ɜ ɬɚɛɥᡃɢɰɚɯ 2.ᡃ1, 2.2  

Ɍɚɛᡃɥɢɰɚ 2.1 – ɉɚɪɚᡃɦɟɬɪɵ ɪɟɝɭɥɢɪᡃɨɜɚɧɢɹ   

 
Ɍɚɛᡃɥɢɰɚ 2.2 – ɉɚɪɚᡃɦɟɬɪɵ ɤɨɧɬᡃɪɨɥɹ  

№  ɇɚɢɦɟɧɨᡃɜɚɧɢɟ  ɇɚɡɧɚᡃɱɟɧɢɟ  

1  Ȼɚɪɚɛᡃɚɧɧɵɣ ɩɚɪɨᡃɜɨɣ ɤɨᡃɬɟɥ  Ɉɫɭɳɟɫɬɜᡃɥɹɟɬɫɹ ɩɨɞᡃɚɱɚ ɜɨɡᡃɞɭɯɚ ɢ 
ɬɨɩᡃɥɢɜɚ   

2  Ⱦɵɦɨ-ɝɚᡃɡɨɨɬɜɨɞ  Ɉɬɜᡃɨɞ ɝɚɡᡃɨɜ, ɪɟɝɭɥɢɪɭᡃɸɳɢɣɫɹ 
ɡɚɫɥᡃɨɧɤɨɣ  

3  ɉɨɞᡃɚɱɚ ɜɨɡᡃɞɭɯɚ ɜ ɬɨᡃɩɤɭ  Ɂɚᡃɛɨɪ ɜɨɡᡃɞɭɯɚ ɤɨɦɩɪɟᡃɫɫɨɪɨɦ, 
ɪɟɝɭɥɢɪɭᡃɸɳɢɣɫɹ ɡɚɫɥᡃɨɧɤɨɣ  

4  ɉɨɞᡃɚɱɚ ɩɢɬɚɬᡃɟɥɶɧɨɣ ɜɨɞᡃɵ  Ɂɚᡃɛɨɪ ɜɨᡃɞɵ ɤɨɦɩɪɟᡃɫɫɨɪɨɦ, 
ɪɟɝɭɥɢɪɭᡃɸɳɢɣɫɹ ɡɚɫɥᡃɨɧɤɨɣ  

5  ɉɨɞᡃɚɱɚ ɬɨɩᡃɥɢɜɚ ɜ ɬɨᡃɩɤɭ  Ɂɚᡃɛɨɪ ɬɨɩɥᡃɢɜɚ, ɪɟɝɭɥɢɪɭᡃɸɳɢɣɫɹ 
ɡɚɫɥᡃɨɧɤɨɣ  

6  ɉɨɞᡃɚɱɚ ɩɚᡃɪɚ ɧɚ ɬɭɪɛᡃɢɧɭ  Ɋɟɝɭɥɢᡃɪɨɜɤɚ ɞɚɜɥᡃɟɧɢɹ ɧɚ ɜɵɯᡃɨɞɟ  

№  ɇɚɡɜᡃɚɧɢɟ  Ɂɧɚɱᡃɟɧɢɟ  

1  ɪɚɫᡃɯɨɞ ɩɟɪɟɝᡃɪɟɬɨɝɨ ɩɚᡃɪɚ  500 ɬ/ᡃɱɚɫ  

2  ɞɚɜɥᡃɟɧɢɟ ɩɟɪɟɝᡃɪɟɬɨɝɨ ɩɚᡃɪɚ  12 Ɇɉɚ  

3  ɬɪɟɛᡃɭɟɦɚɹ ɬɟɦɩɟᡃɪɚɬɭɪɚ ɩɚɪᡃɚ  565  ℃  
4  ɪɚɫᡃɯɨɞ ɜɨɡᡃɞɭɯɚ  18ᡃ04 ɤȾɠᡃ/ɤɝ  

5  ɪɚɫᡃɯɨɞ ɧɚɫɵɳᡃɟɧɧɨɝɨ ɩɚᡃɪɚ  0,7ᡃ738 ɦ3ᡃ/ɤɝ  

6  ɪɚɫᡃɯɨɞ ɬɨɩᡃɥɢɜɚ  14,ᡃ0119 ɤɝᡃ/ɫ  

7  ɞɚɜɥᡃɟɧɢɟ ɜ ɛɚɪɚᡃɛɚɧɟ ɤɨᡃɬɥɚ  13ᡃ,8 Ɇɉɚ  
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Ⱦɚɧᡃɧɵɟ ɤɨɧɬɪɨɥɢᡃɪɭɟɦɵɟ ɩɚɪɚᡃɦɟɬɪɵ ɨɤɚɡɵᡃɜɚɸɬ ɧɚɢɛɨɥᡃɶɲɟɟ ɜɥɢɹᡃɧɢɟ ɧɚ 

ɬɟɯɧɨɥɨɝᡃɢɱɟɫɤɢɣ ɩɪɨᡃɰɟɫɫ ɢ ɨɛɹɡɚᡃɬɟɥɶɧɨ ɞɨɥᡃɠɧɵ ɤɨɧɬɪɨɥɢᡃɪɨɜɚɬɶɫɹ 

ɬɟɯɧɢɱᡃɟɫɤɢɦɢ ɫɪɟɞɫᡃɬɜɚɦɢ ɚɜɬɨɦɚɬᡃɢɡɚɰɢɢ.   

 

2.2 Ⱥɧɚᡃɥɢɡ ɜɵɛɪɚɧᡃɧɨɝɨ ɩɭᡃɬɢ ɚɜɬɨɦɚɬᡃɢɡɚɰɢɢ ɫɢɫɬᡃɟɦɵ  
 

Ɂɚ ɩɨɫɥᡃɟɞɧɟɟ ɞɟɫɹɬɢᡃɥɟɬɢɟ ɫɭɳɟɫɬᡃɜɟɧɧɨ ɢɡɦɟɧᡃɢɥɢɫɶ ɫɨɫᡃɬɚɜ ɢ ɫɬɪɭᡃɤɬɭɪɚ 

ɬɟɯɧɢᡃɱɟɫɤɢɯ ɫɪɟɞɫᡃɬɜ, ɩɪɢɦɟᡃɧɹɟɦɵɯ ɜ ɚɜɬɨɦɚɬɢɡᡃɢɪɨɜɚɧɧɵɯ ɫɢɫɬɟᡃɦɚɯ 

ɭɩɪɚɜɥᡃɟɧɢɹ ɬɟɯɧɨɥɨɝɢᡃɱɟɫɤɢɦɢ ɩɪɨɰɟᡃɫɫɚɦɢ (ȺɋɍᡃɌɉ).  ɋɨɜɪɟɦᡃɟɧɧɵɟ ȺɋɍᡃɌɉ 

ɫɨɡɞᡃɚɸɬɫɹ ɧɚ ɨɫɧɨᡃɜɟ ɥɨɤɚᡃɥɶɧɵɯ ɜɵɱɢɫɥɢɬᡃɟɥɶɧɵɯ ɫɟᡃɬɟɣ ɢ ɧɨɜᡃɨɝɨ ɩɨɤɨɥᡃɟɧɢɹ 

ɦɢɤɪɨɩɪɨᡃɰɟɫɫɨɪɧɵɯ ɤɨɧɬɪɨɥᡃɥɟɪɨɜ ɫ ɲɢɪɨᡃɤɢɦ ɫɩɟɤᡃɬɪɨɦ ɮɭɧɤɰɢɨɧᡃɚɥɶɧɵɯ 

ɜɨɡɦɨɠᡃɧɨɫɬɟɣ.   

Ɉɫɧɨᡃɜɧɵɦɢ ɱɟɪᡃɬɚɦɢ ɬɟɯɧɢɱᡃɟɫɤɨɝɨ ɨɛɟɫɩᡃɟɱɟɧɢɹ ɫɨɜɪɟᡃɦɟɧɧɵɯ ȺɋᡃɍɌɉ 

ɹɜɥɹɸᡃɬɫɹ:   

1) ɫɨɯɪɚᡃɧɟɧɢɟ ɪɟɡɭɥɶᡃɬɚɬɨɜ ɢɡɦɟᡃɪɟɧɢɹ ɬɟɯɧɨɥɨɝᡃɢɱɟɫɤɢɯ ɩɚɪɚɦɟᡃɬɪɨɜ ɡɚ 

ɥɸᡃɛɨɣ ɩɟɪɢᡃɨɞ ɜɪɟᡃɦɟɧɢ ɢ ɜɵᡃɜɨɞ ɢɧɮɨɪᡃɦɚɰɢɢ ɜ ɭɞɨᡃɛɧɨɦ ɞɥɹ 

ɨɩɟɪɚᡃɬɨɪɚ ɜɢᡃɞɟ ɧɚ ɷɤɪᡃɚɧ ɦɨɧɢᡃɬɨɪɨɜ ɨɩɟɪɚɬᡃɨɪɫɤɢɯ ɫɬɚɧᡃɰɢɣ;   

2) ɦɧɟɦɨᡃɫɯɟɦɵ ɬɟɯɧɨɥɨɝᡃɢɱɟɫɤɢɯ ɩɪɨɰᡃɟɫɫɨɜ ɥɸᡃɛɨɣ ɫɬɟɩᡃɟɧɢ 

ɞɟɬɚɥᡃɢɡɚɰɢɢ ɫ ɭɤɚɡɚᡃɧɢɟɦ ɬɟɤᡃɭɳɢɯ ɡɧɚɱᡃɟɧɢɣ ɬɟɯɧɨɥɨɝᡃɢɱɟɫɤɢɯ 

ɩɚɪɚɦᡃɟɬɪɨɜ ɢ ɫɢɝɧɚɥɢᡃɡɚɰɢɟɣ ɫɨɫɬᡃɨɹɧɢɹ ɨɛɨɪɭɞɨᡃɜɚɧɢɹ, ɜɵɜɨᡃɞɢɦɵɟ 

ɧɚ ɷɤᡃɪɚɧ ɦɨɧɢᡃɬɨɪɨɜ ɨɩɟɪɚɬᡃɨɪɫɤɢɯ ɫɬɚɧᡃɰɢɣ.   

Ɍɚɤᡃɢɦ ɨɛɪɚᡃɡɨɦ, ɢɫɱɟᡃɡɚɟɬ ɧɟɨɛɯɨɞᡃɢɦɨɫɬɶ ɜ ɪɚɡɪɚᡃɛɨɬɤɟ ɢ ɩɪɢɦɟᡃɧɟɧɢɢ 

ɝɪɨɦɨᡃɡɞɤɢɯ ɳɢᡃɬɨɜ ɫ ɦɧɟɦɨɫᡃɯɟɦɚɦɢ, ɭɫɬɪɨɣᡃɫɬɜɚɦɢ ɫɢɝɧɚɥᡃɢɡɚɰɢɢ ɫɨɫɬᡃɨɹɧɢɹ 

ɨɛɨɪɭɞɨᡃɜɚɧɢɹ ɢ ɫɚɦɨɩɢᡃɫɰɚɦɢ; ɥɨɤɚᡃɥɶɧɵɟ ɚɧɚɥɨᡃɝɨɜɵɟ ɪɟɝɭɥɹᡃɬɨɪɵ ɚɤɬᡃɢɜɧɨ 

ɜɵɬɟɫᡃɧɹɸɬɫɹ ɭɩɪɚɜɥɹᡃɸɳɢɦɢ ɤɨɧɬɪɨɥᡃɥɟɪɚɦɢ, ɤɨɬᡃɨɪɵɟ ɦɨᡃɝɭɬ ɛɵɬᡃɶ 

ɭɫɬɚɧɨᡃɜɥɟɧɵ ɤɚɤ ɩɨ ɦɟɫᡃɬɭ, ɬɚɤ ɢ ɞɢɫɬɚɧɰᡃɢɨɧɧɨ ɜ ɫɩɟɰɢᡃɚɥɶɧɵɯ ɩɨɦɟɳᡃɟɧɢɹɯ. 

[1ᡃ6]  
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2.3 Ɏɭɧɤɰɢɨɧᡃɚɥɶɧɚя ɫɯɟᡃɦɚ ɚɜɬɨɦɚɬᡃɢɡɚɰɢɢ ɩɚɪɨᡃɜɨɝɨ ɤɨɬᡃɥɚ  

 

Ɏɭɧɤɰɢɨɧᡃɚɥɶɧɚɹ ɫɯᡃɟɦɚ ɚɜɬɨɦɚᡃɬɢɡɚɰɢɢ (ɎᡃɋȺ) ɹɜɥɹɟᡃɬɫɹ ɨɞᡃɧɢɦ ɢɡ 

ɨɫɧɨᡃɜɧɵɯ ɩɪɨɟᡃɤɬɧɵɯ ɞɨɤɭɦɟᡃɧɬɨɜ, ɨɩɪɟɞɟᡃɥɹɸɳɢɯ ɮɭɧɤɰɢɨɧᡃɚɥɶɧɭɸ 

ɫɬɪɭᡃɤɬɭɪɭ ɢ ɨɛɴᡃɟɦ ɚɜɬɨɦɚᡃɬɢɡɚɰɢɢ ɬɟɯɧɨɥɨɝᡃɢɱɟɫɤɢɯ ɭɫɬɚɧᡃɨɜɨɤ ɢ ɨɬɞɟᡃɥɶɧɵɯ 

ɚɝɪɟᡃɝɚɬɨɜ ɩɪɨɦɵɲᡃɥɟɧɧɨɝɨ ɨɛɴɟᡃɤɬɚ, ɩɪɟɞɫɬᡃɚɜɥɟɧɚ ɧɚ ɪɢɫᡃɭɧɤɟ 2.ᡃ1.  

 

Ɋɢɫᡃɭɧɨɤ 2.1 – Ɏɭɧɤɰɢɨɧᡃɚɥɶɧɚɹ ɫɯᡃɟɦɚ ɚɜɬɨɦɚᡃɬɢɡɚɰɢɢ ɩɚɪɨɜᡃɨɝɨ ɤɨᡃɬɥɚ ȻɄɁ 
500-ᡃ140  

 

ɎɋȺ ɩɪɟɞɫɬᡃɚɜɥɹɟɬ ɫɨᡃɛɨɣ ɱɟɪᡃɬɟɠ, ɧɚ ɤɨɬɨᡃɪɨɦ ɫɯɟɦɚɬᡃɢɱɟɫɤɢ ɭɫɥɨɜᡃɧɵɦɢ 

ɨɛɨɡɧɚᡃɱɟɧɢɹɦɢ ɢɡɨɛɪɚᡃɠɟɧɵ: ɬɟɯɧɨɥɨɝᡃɢɱɟɫɤɨɟ ɨɛɨɪɭɞɨᡃɜɚɧɢɟ; ɤɨɦɦɭɧɢᡃɤɚɰɢɢ; 

ɨɪɝᡃɚɧɵ ɭɩɪɚɜᡃɥɟɧɢɹ ɢ ɫɪɟɞᡃɫɬɜɚ ɚɜɬɨɦɚᡃɬɢɡɚɰɢɢ (ɩɪɢᡃɛɨɪɵ, ɪɟɝɭɥɹᡃɬɨɪɵ, 

ɜɵɱɢɫɥɢᡃɬɟɥɶɧɵɟ ɭɫɬɪɨɣᡃɫɬɜɚ) ɫ ɭɤɚɡɚᡃɧɢɟɦ ɫɜɹᡃɡɟɣ ɦɟɠᡃɞɭ ɬɟɯɧɨɥɨɝᡃɢɱɟɫɤɢɦ 
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ɨɛɨɪɭɞɨᡃɜɚɧɢɟɦ ɢ ɷɥɟɦɟᡃɧɬɚɦɢ ɚɜɬɨɦᡃɚɬɢɤɢ, ɚ ɬɚᡃɤɠɟ ɫɜɹᡃɡɟɣ ɦɟɠᡃɞɭ ɨɬɞɟɥɶᡃɧɵɦɢ 

ɷɥɟɦɟɧᡃɬɚɦɢ ɚɜɬɨɦᡃɚɬɢɤɢ.  

 

2.4 Ɍɟɯɧɢᡃɱɟɫɤɢɟ ɫɪɟɞɫᡃɬɜɚ ɚɜɬɨɦɚɬᡃɢɡɚɰɢɢ  
 

Ⱦɥɹ ɩɨɥɭɱᡃɟɧɢɹ ɞɨɫɬɨɜᡃɟɪɧɨɣ ɤɚɱɟɫɬɜᡃɟɧɧɨɣ ɢ ɤɨɥɢɱɟɫɬᡃɜɟɧɧɨɣ 

ɢɧɮɨɪᡃɦɚɰɢɢ ɨ ɩɚɪɚɦɟᡃɬɪɚɯ ɬɟɯɧɨɥɨɝɢᡃɱɟɫɤɨɝɨ ɩɪɨɰɟᡃɫɫɚ ɧɟɨɛɯɨᡃɞɢɦɨ ɜɵɛɪᡃɚɬɶ 

ɫɨɨɬɜɟɬᡃɫɬɜɭɸɳɢɣ ɦɟɬᡃɨɞ ɢ ɫɪɟɞɫᡃɬɜɚ ɢɡɦɟɪɟᡃɧɢɹ. ȼɵᡃɛɨɪ ɦɟɬɨᡃɞɚ ɢɡɦɟᡃɪɟɧɢɹ ɢ 

ɩɟɪɜɢᡃɱɧɨɝɨ ɩɪɟɨɛɪɚɡᡃɨɜɚɬɟɥɹ ɨɩɪɟɞɟɥᡃɹɟɬɫɹ ɤɨɧɤɪɟᡃɬɧɵɦɢ ɭɫɥɨɜᡃɢɹɦɢ 

ɢɡɦɟᡃɪɟɧɢɹ (ɢɡɦɟɪᡃɹɟɦɨɣ ɫɪɟᡃɞɨɣ, ɟɟ ɩɚɪɚɦɟɬᡃɪɚɦɢ, ɨɫɨɛɟɧɧᡃɨɫɬɹɦɢ 

ɬɟɯɧɨɥɨɝᡃɢɱɟɫɤɨɝɨ ɩɪɨɰɟᡃɫɫɚ ɢ ɬ. ɞ.) ɢ ɬɪɟɛɨɜɚᡃɧɢɹɦɢ, ɩɪɟɞɴɹɜɥᡃɹɟɦɵɦɢ ɤ 

ɬɨɱɧᡃɨɫɬɢ ɢɡɦɟᡃɪɟɧɢɹ ɢ ɮɭɧɤɰᡃɢɹɦ, ɜɵɩɨɥᡃɧɹɟɦɵɦ ɫɪɟɞɫᡃɬɜɚɦɢ ɢɡɦɟɪɟᡃɧɢɹ.  

Ɉɫɧɨᡃɜɧɵɦɢ ɤɪɢɬɟᡃɪɢɹɦɢ ɜɵɛᡃɨɪɚ ɫɪɟᡃɞɫɬɜ ɚɜɬɨɦɚᡃɬɢɡɚɰɢɢ ɹɜɥɹᡃɸɬɫɹ:  

1) ɞɢɚɩᡃɚɡɨɧ ɢɡɦɟɪᡃɹɟɦɨɣ ɜɟɥɢᡃɱɢɧɵ;   

2) ɤɥᡃɚɫɫ ɬɨɱɧᡃɨɫɬɢ;   

3) ɭɫɥɨᡃɜɢɹ ɷɤɫɩɥɭɚᡃɬɚɰɢɢ.   

ȼ ɫɨɨɬɜɟᡃɬɫɬɜɢɢ ɫ ɞɢɚɩɚᡃɡɨɧɨɦ ɢɡɦɟᡃɪɟɧɢɹ ɢ ɫɬɟᡃɩɟɧɢ ɚɝɪɟɫɫᡃɢɜɧɨɫɬɢ 

ɫɪᡃɟɞɵ ɜɵɛɢɪᡃɚɟɬɫɹ ɬɢɩ ɞɚɬɱᡃɢɤɚ. ȼ ɜɵɛᡃɨɪɟ ɩɪɟɨɛɪɚɡᡃɨɜɚɬɟɥɟɣ ɧɟɨɛɯɨᡃɞɢɦɨ 

ɭɱɢɬɵᡃɜɚɬɶ ɜɢɞ ɫɢɝɧɚᡃɥɚ, ɩɨɫɬɭɩᡃɚɸɳɟɝɨ ɫ ɜɵɯᡃɨɞɚ ɞɚɬɱᡃɢɤɚ. Ⱦɥɹ ɤɚɠᡃɞɨɝɨ ɜɢᡃɞɚ 

ɫɢɝᡃɧɚɥɚ ɫɭɳɟɫɬᡃɜɭɟɬ ɨɩɪɟɞɟᡃɥɟɧɧɵɣ ɜɢɞ ɩɪɟɨɛɪɚɡᡃɨɜɚɬɟɥɹ, ɪɚɫɫɱɢᡃɬɚɧɧɵɣ ɧɚ 

ɪɚɛᡃɨɬɭ ɫ ɷɬɢᡃɦ ɫɢɝɧɚᡃɥɨɦ.  

Ⱦɥɹ ɢɡɦɟᡃɪɟɧɢɹ ɬɟɦɩɟᡃɪɚɬɭɪɵ ɩɟɪɟɝᡃɪɟɬɨɝɨ ɩɚᡃɪɚ ɜɵɛᡃɪɚɧ 

ɜɵɫɨɤɨɬɟɦᡃɩɟɪɚɬɭɪɧɵɣ ɞɚɬᡃɱɢɤ ɫ ɝɨɪɥɨɜᡃɢɧɨɣ ɢ ɮɥɚᡃɧɰɟɦ RGTᡃF 2 ID ɨɬ S+S 

Regelteᡃchnik (Ɋɢɫᡃɭɧɨɤ 2.ᡃ2), ɷɬɨ ɜɜɢɧɱɢɜᡃɚɟɦɵɣ ɞɚɬᡃɱɢɤ RGᡃTF 2 ID ɩɪɢɦɟᡃɧɹɟɬɫɹ 

ɜ ɢɡɦɟɪᡃɟɧɢɹɯ ɜɵɫᡃɨɤɢɯ ɬɟɦɩɟᡃɪɚɬɭɪ ɝɚɡɨɨɛᡃɪɚɡɧɵɯ ɫɪᡃɟɞ – ɞɵɦᡃɨɜɵɟ ɝɚᡃɡɵ, 

ɨɬɪɚɛɨᡃɬɚɧɧɵɣ ɜɨɡᡃɞɭɯ. Ⱦɚɬɱᡃɢɤɢ ɬɟɦɩɟᡃɪɚɬɭɪɵ RGᡃTF 2 ID ɨɫɧɚᡃɳɟɧɵ 

ɩɚɫɫᡃɢɜɧɵɦ ɜɵɯᡃɨɞɨɦ ɢ ɪɚɫɫɱᡃɢɬɚɧɵ ɧɚ ɢɡɦɟᡃɪɟɧɢɹ ɨɬɧɨɫɢɬᡃɟɥɶɧɨ ɜɵɫᡃɨɤɨɣ 

ɬɟɦɩɟᡃɪɚɬɭɪɵ ɜ ɞɢɚɩɚᡃɡɨɧɟ ɨɬ -35 ɞɨ +6ᡃ00 °C (ɨɩɰɢɨᡃɧɚɥɶɧɨ ɞɢɚɩɚᡃɡɨɧ ɨɬ -1ᡃ00 ɞɨ 
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+7ᡃ50 °Cᡃ). ȼ ɡɚɜɢɫɢᡃɦɨɫɬɢ ɨɬ ɬɢᡃɩɚ ɬɟɪɦɨɫɨɩɪɨᡃɬɢɜɥɟɧɢɹ, ɞɚɬᡃɱɢɤɢ ɦɨᡃɝɭɬ 

ɪɚɛɨɬᡃɚɬɶ ɜ ɫɜɹɡᡃɤɟ ɫ ɤɨɧɬɪɨɥᡃɥɟɪɚɦɢ ɩɪɚɤɬᡃɢɱɟɫɤɢ ɜɫɟᡃɯ ɩɨɩɭɥɹᡃɪɧɵɯ 

ɩɪɨɢɡɜɨɞᡃɢɬɟɥɟɣ.  

ɉɪɢᡃɧɰɢɩ ɢɡɦɟᡃɪɟɧɢɹ ɨɫɧᡃɨɜɚɧ ɧɚ ɢɡɦɟᡃɧɟɧɢɢ ɷɥɟɤɬɪɢᡃɱɟɫɤɨɝɨ 

ɫɨɩɪɨɬᡃɢɜɥɟɧɢɹ ɱɭɜɫɬɜɢᡃɬɟɥɶɧɨɝɨ ɷɥɟɦɟᡃɧɬɚ ɞɚɬᡃɱɢɤɚ ɩɪɢ ɢɡɦɟᡃɧɟɧɢɢ 

ɬɟɦɩɟᡃɪɚɬɭɪɵ ɨɤɪɭɠᡃɚɸɳɟɣ ɫɪɟᡃɞɵ.   

Ʉɨɪᡃɩɭɫ ɞɚɬɱɢᡃɤɨɜ ɜɵɩɨᡃɥɧɟɧ ɜ ɜɢᡃɞɟ ɦɨɧɬᡃɚɠɧɨɣ ɝɨɥɨᡃɜɤɢ Ȼ-ɨɛɪᡃɚɡɧɨɣ 

ɮɨɪᡃɦɵ, ɢɡɝɨɬɨᡃɜɥɟɧɧɨɣ ɢɡ ɚɥɸɦɢɧᡃɢɟɜɨɝɨ ɫɩɥɚᡃɜɚ. Ʉɪɵᡃɲɤɚ ɤɨɪɩᡃɭɫɚ ɨɫɧɚɳᡃɚɟɬɫɹ 

ɛɵɫɬɪɨɡɚɜɨɪᡃɚɱɢɜɚɟɦɵɦɢ ɜɢɧɬᡃɚɦɢ, ɱɬɨ ɨɛɟɫɩɟᡃɱɢɜɚɟɬ ɞɨɥɠᡃɧɭɸ ɡɚɳɢᡃɬɭ ɨɬ 

ɩɨɩɚᡃɞɚɧɢɹ ɩɵᡃɥɢ, ɜɥᡃɚɝɢ ɢ ɞɪɭᡃɝɢɯ ɩɨɫɬɨᡃɪɨɧɧɢɯ ɱɚɫᡃɬɢɰ ɜɧɭᡃɬɪɶ ɤɨɪᡃɩɭɫɚ - 

ɫɬɟɩᡃɟɧɶ ɡɚɳɢᡃɬɵ IP5ᡃ4, ɤɥᡃɚɫɫ ɡɚɳɢᡃɬɵ III (ɨɩɰɢɨɧᡃɚɥɶɧɨ IP65ᡃ). Ɉɬ ɤɨɪᡃɩɭɫɚ 

ɨɬɯᡃɨɞɢɬ ɬɪɭɛᡃɤɚ ɢɡ ɜɵɫɨɤɨɤɚɱᡃɟɫɬɜɟɧɧɨɣ ɫɬᡃɚɥɢ ɫ ɝɨɪɥɨɜᡃɢɧɨɣ, ɜ ɤɨɬᡃɨɪɭɸ 

ɩɨɦᡃɟɳёɧ ɢɡɦɟɪɢᡃɬɟɥɶɧɵɣ ɷɥɟɦɟᡃɧɬ.  

 

Ɋɢɫᡃɭɧɨɤ 2.2 – ȼɵɫɨɤɨɬɟɦᡃɩɟɪɚɬɭɪɧɵɣ ɞɚɬɱᡃɢɤ ɫ ɝɨɪɥɨɜᡃɢɧɨɣ ɢ ɮɥɚᡃɧɰɟɦ 
RGᡃTF 2 ID ɨɬ S+S Regeltᡃechnik  

 

Ⱦɥɹ ɪɟɝɭɥɢᡃɪɨɜɤɢ ɞɚɜɥᡃɟɧɢɹ ɜɵɛᡃɪɚɧ ɢɧɬɟɥɥɟɤᡃɬɭɚɥɶɧɵɣ ɞɚɬᡃɱɢɤ ɞɥɹ 

ɢɡɦɟᡃɪɟɧɢɹ ɚɛɫɨɥᡃɸɬɧɨɝɨ ɞɚɜɥᡃɟɧɢɹ «ɗɆɂɋ-ᡃȻȺɊ» (ɪɢɫᡃɭɧɨɤ 2.ᡃ3). Ⱦɚɬɱᡃɢɤɢ 
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ɚɛɫɨɥᡃɸɬɧɨɝɨ ɞɚɜɥᡃɟɧɢɹ ɢɡɦɟᡃɪɹɸɬ ɨɬɧɨɫɢɬᡃɟɥɶɧɨ ɜɚɤᡃɭɭɦɚ (-10ᡃ1,325 ɤɉᡃɚ). 

Ɉɛɟɫɩɟɱᡃɢɜɚɟɬɫɹ ɬɚᡃɤɨɟ ɢɡɦɟᡃɪɟɧɢɟ ɧɚɥɢᡃɱɢɟɦ ɫɩɟɰɢɚᡃɥɶɧɨɣ ɤɚɦɟᡃɪɵ, ɢɡ ɤɨɬᡃɨɪɨɣ 

ɩɪɢ ɢɡɝɨɬɨᡃɜɥɟɧɢɢ ɩɪɢᡃɛɨɪɚ ɨɬɤɚɱɢᡃɜɚɟɬɫɹ ɜɨɡɞᡃɭɯ. ɗɬɚ ɤɚɦɟᡃɪɚ ɪɚɫɩɨɥᡃɚɝɚɟɬɫɹ ɫ 

ɨɞᡃɧɨɣ ɫɬɨᡃɪɨɧɵ ɫɟɧɫᡃɨɪɚ, ɚ ɫ ɞɪɭᡃɝɨɣ ɧɚ ɧɟᡃɝɨ ɜɨɡɞɟɣɫᡃɬɜɭɟɬ ɞɚɜɥɟᡃɧɢɟ 

ɢɡɦɟɪᡃɹɟɦɨɣ ɫɪɟᡃɞɵ. ɗɥɟɤɬɪᡃɨɧɧɵɣ ɛɥᡃɨɤ ɩɪɨɢɡᡃɜɨɞɢɬ ɪɚɫɱᡃɟɬ ɢ ɜɵɜᡃɨɞɢɬ 

ɩɨɥɭɱɟᡃɧɧɨɟ ɡɧɚɱᡃɟɧɢɟ ɧɚ ɞɢɫᡃɩɥɟɣ ɢɥɢ ɩɟɪɟᡃɞɚɟɬ ɫ ɩɨɦᡃɨɳɶɸ ɜɵɯɨᡃɞɧɵɯ 

ɫɢɝɧᡃɚɥɨɜ. ɉɪɢᡃɛɨɪɵ ɩɨ ɫɩɟɰɢɮᡃɢɤɚɰɢɢ ɩɪɟɞɧɚᡃɡɧɚɱɟɧɵ ɞɥɹ ɷɤɫɩɥɭᡃɚɬɚɰɢɢ ɩɪɢ 

ɬɟɦɩɟᡃɪɚɬɭɪɟ ɢɡɦɟɪɹᡃɟɦɨɣ ɫɪᡃɟɞɵ ɨɬ - ɨɬ -80 ɞɨ +25ᡃ0°ɋ, ɫ ɩɪɢɦɟᡃɧɟɧɢɟɦ 

ɨɬɜɨᡃɞɧɨɣ ɬɪɭᡃɛɤɢ ɞɥɹ ɫɧɢɠᡃɟɧɢɹ ɬɟɦɩɟᡃɪɚɬɭɪɵ ɞɨ +70ᡃ0°ɋ, ɬɚɤ ɠɟ ɲɢɪᡃɨɤɨ 

ɩɪɢɦɟᡃɧɹɸɬɫɹ ɞɥɹ ɢɡɦɟɪᡃɟɧɢɹ ɚɝɪɟɫᡃɫɢɜɧɵɯ ɫɪᡃɟɞ. ȼɵɯɨᡃɞɧɨɟ ɫɨɟɞɢɧᡃɟɧɢɟ  

  4-2ᡃ0ɦȺ + HAᡃRT ɫ ɧɚɥɢᡃɱɢɟɦ DD. Ⱦɢɚɩɚᡃɡɨɧ ɢɡɦɟɪᡃɹɟɦɵɯ ɞɚɜɥᡃɟɧɢɣ ɞɨ 40 

Ɇɉᡃɚ, ɱɬɨ ɩɨɡɜᡃɨɥɹɟɬ ɟɝɨ ɩɪɢɦᡃɟɧɹɬɶ ɜ ɧɚɲᡃɟɣ ɭɫɬɚɧɨᡃɜɤɟ. ɂɦɟᡃɟɬ ɩɨɜɵɲᡃɟɧɧɭɸ 

ɫɬɟɩᡃɟɧɶ ɡɚɳᡃɢɬɵ ɞɚɬɱɢᡃɤɨɜ ɨɬ ɜɨɡɞɟᡃɣɫɬɜɢɹ ɩɵᡃɥɢ ɢ ɜɥᡃɚɝɢ IPᡃ65, IP6ᡃ8.  

 

Ɋɢɫᡃɭɧɨɤ 2.3 – Ⱦɚɬᡃɱɢɤ ɞɥɹ ɢɡɦɟᡃɪɟɧɢɹ ɚɛɫɨɥɸᡃɬɧɨɝɨ ɞɚɜɥᡃɟɧɢɹ «ɗɆɂɋ-ᡃ
ȻȺɊ»  
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Ɍɚɤ  ɠɟ ɜ ɪɚɛɨᡃɬɟ ɢɫɩɨɥɶɡᡃɭɟɬɫɹ ɢɧɬɟɥɥɟɤᡃɬɭɚɥɶɧɵɣ ɜɢɯɪɟᡃɜɨɣ ɪɚɫɯɨɞɨɦɟᡃɪ-

ɫɱɟɬɱɢɤ ɗɆɂɋ-ᡃȼɂɏɊɖ 200 (Ɋɢɫᡃɭɧɨɤ 2.4ᡃ) ɫɨ ɫɬɚɛɢᡃɥɶɧɨɣ ɪɚɛɨᡃɬɨɣ ɩɪɢ 

ɜɵɫᡃɨɤɢɯ ɬɟɦɩɟɪɚᡃɬɭɪɚɯ ɢ ɞɚɜɥɟᡃɧɢɹɯ.  ȼɵɫɨᡃɤɚɹ ɫɬɚɛɢɥᡃɶɧɨɫɬɶ ɪɚɛᡃɨɬɵ 

ɨɛɟɫɩɟɱᡃɢɜɚɟɬɫɹ ɡɚ ɫɱɟᡃɬ:  

1) ɫɨɯɪɚᡃɧɟɧɢɹ ɬɨɱɧᡃɨɫɬɢ ɢɡɦɟᡃɪɟɧɢɣ ɩɪɢ ɢɡɦɟɧᡃɟɧɢɢ ɩɚɪɚɦᡃɟɬɪɨɜ ɩɪɨɰɟᡃɫɫɚ;  

2) ɭɫɬɨɣɱɢᡃɜɨɫɬɢ ɫɟɧᡃɫɨɪɚ ɤ ɝɢɞɪɨɭɞᡃɚɪɚɦ;  

3) ɨɬɫɭɬɫᡃɬɜɢɹ ɞɜɢɠɭᡃɳɢɯɫɹ ɱɚɫᡃɬɟɣ;  

4) ɫɬɚɛɢᡃɥɶɧɨɣ ɪɚɛᡃɨɬɵ ɩɪɢ ɜɵɫᡃɨɤɢɯ ɬɟɦɩɟɪᡃɚɬɭɪɚɯ;  

5) ɨɛɟɫɩɟᡃɱɟɧɢɹ ɧɢɡᡃɤɢɯ ɩɨɬᡃɟɪɶ ɞɚɜɥᡃɟɧɢɹ ɩɨ ɫɪɚɜᡃɧɟɧɢɸ ɫ ɫɭɠɚɸᡃɳɢɦɢ 

ɭɫɬɪɨɣᡃɫɬɜɚɦɢ;  

6) ɚɞɚɩɬᡃɢɜɧɨɣ ɧɚɫɬᡃɪɨɣɤɢ ɨɛɪɚᡃɛɨɬɤɢ ɫɢɝᡃɧɚɥɚ ɧɚ ɛɚᡃɡɟ ɪɹᡃɞɨɜ Ɏɭɪɶᡃɟ, ɱɬɨ 

ɫɧɢᡃɠɚɟɬ ɜɥɢᡃɹɧɢɟ ɜɢɛɪᡃɚɰɢɢ ɧɚ ɬɨɱɧᡃɨɫɬɶ ɢɡɦɟɪᡃɟɧɢɣ;  

7) ɤɨɧɬᡃɪɨɥɹ ɞɨɫɬɨɜᡃɟɪɧɨɫɬɢ ɦɟɬɪɨɥɨɝᡃɢɱɟɫɤɢɯ ɯɚɪɚɤɬɟᡃɪɢɫɬɢɤ.  

ɋɱɟᡃɬɱɢɤ ɧɟ ɬɪɟᡃɛɭɟɬ ɩɟɪɢɨɞɢᡃɱɟɫɤɨɣ ɩɟɪɟɤɚɥɢᡃɛɪɨɜɤɢ, ɚ ɞɢɚɝɧɨᡃɫɬɢɤɚ ɢ 

ɡɚɦɟᡃɧɚ ɭɡɥᡃɨɜ ɩɪɨɢɡɜɨᡃɞɢɬɫɹ ɛɟɡ ɞɟɦɨɧᡃɬɚɠɚ. Ⱦɨɫɬɚᡃɜɥɹɸɬ ɫɱɟɬᡃɱɢɤɢ ɬɨɥᡃɶɤɨ 

ɩɨᡃɫɥɟ ɩɪɨɯɨᡃɠɞɟɧɢɹ ɨɛɹɡɚɬᡃɟɥɶɧɨɝɨ ɩɪɨᡃɥɢɜɚ ɧɚ ɩɨɜɟɪɨᡃɱɧɨɦ ɫɬɟɧᡃɞɟ. ɍɞɚɥᡃɟɧɧɚɹ 

ɩɟɪɟᡃɞɚɱɚ ɞɚɧᡃɧɵɯ, ɧɚɫɬɪɨᡃɣɤɚ, ɩɨɜᡃɟɪɤɚ ɩɪɢɛɨᡃɪɨɜ (ɱɟᡃɪɟɡ RS-4ᡃ85 ɧɚ ɛɚᡃɡɟ 

ɩɪɨɬᡃɨɤɨɥɚ Modᡃbus RTUᡃ) ɩɨɡɜᡃɨɥɹɸɬ ɫɧɢᡃɠɚɬɶ ɪɚɫᡃɯɨɞɵ ɧɚ ɨɛɫɥɭɠɢᡃɜɚɧɢɟ. 

ɋɱɟᡃɬɱɢɤ ɢɦᡃɟɟɬ ɲɢɪɨᡃɤɢɣ ɞɢɧɚɦɢᡃɱɟɫɤɢɣ ɞɢɚɩᡃɚɡɨɧ ɢɡɦɟɪɟᡃɧɢɣ; ɜɚɠᡃɧɵɦ 

ɩɪɟɢɦɭᡃɳɟɫɬɜɨɦ ɹɜɥɹɟᡃɬɫɹ ɧɚɥᡃɢɱɢɟ ɤɨɧɫɬɪɭᡃɤɬɢɜɧɨɝɨ ɢɫɩɨɥᡃɧɟɧɢɹ ɫ 

ɤɨɧɢɱᡃɟɫɤɢɦɢ ɩɟɪɟɯɨᡃɞɚɦɢ.  

ȼɵɫᡃɨɤɚɹ ɬɨɱɧɨᡃɫɬɶ ɢɡɦɟɪᡃɟɧɢɣ ɩɨɡɜᡃɨɥɹɟɬ ɢɫɩɨɥɶᡃɡɨɜɚɬɶ ɜɢɯɪᡃɟɜɨɣ ɫɱɟᡃɬɱɢɤ 

ɝɚɡᡃɚ ɢ ɩɚɪɚᡃ ɞɥɹ ɭɱɟᡃɬɚ ɧɚɫɵɳᡃɟɧɧɨɝɨ ɢ ɩɟɪɟɝᡃɪɟɬɨɝɨ ɩɚᡃɪɚ ɢ ɜɨɡᡃɞɭɯɚ  
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Ɋɢɫᡃɭɧɨɤ 2.4 – Ɋɚɫɯɨɞᡃɨɦɟɪ ɜɨᡃɞɵ ɢ ɩɚᡃɪɚ  

 
Ⱦɚɜɥᡃɟɧɢɟ ɢɡɦɟɪɹᡃɟɦɨɣ ɫɪɟᡃɞɵɞɨ 25 Ɇɉᡃɚ, ɬɟɦɩɟᡃɪɚɬɭɪɚ ɢɡɦɟɪᡃɹɟɦɨɣ ɫɪᡃɟɞɵ 

-6ᡃ0°ɋ ɞɨ +50ᡃ0°ɋ (ɢ ɜɵɲᡃɟ). ȼɵɯɨᡃɞɧɵɦɢ ɫɢɝɧᡃɚɥɚɦɢ ɦɨᡃɝɭɬ ɛɵɬᡃɶ:   

1) ɚɧɚɥɨᡃɝɨɜɵɣ ɬɨɤᡃɨɜɵɣ 4-ᡃ20 ɦȺ + HARᡃT (ɨɩᡃɰɢɹ)  

2) ɢɦɩɭɥɶᡃɫɧɵɣ  

3) ɞɢɫɤɪɟᡃɬɧɵɣ - ɪɟɠᡃɢɦɵ "ɪᡃɟɥɟ ɪɚɫɯɨᡃɞɚ" ɢ "ɞɨɡᡃɚɬɨɪ"  

4) ɱɚɫɬᡃɨɬɧɵɣ ɞɨ 10ᡃ00 Ƚɰ  

5) ɰɢɮɪɨᡃɜɨɣ Modbᡃus RTU ɫ ɢɧɬɟɪɮᡃɟɣɫɨɦ RS-4ᡃ85 ɢ USB  

 

Ⱦɥɹ ɢɡɦɟᡃɪɟɧɢɹ ɢ ɤɨɧɬᡃɪɨɥɹ ɭɪɨɜᡃɧɹ ɜɨᡃɞɵ ɜ ɛɚɪɚᡃɛɚɧɟ ɢɫɩɨɥɶᡃɡɭɟɬɫɹ 

ɞɢɮɦɚᡃɧɨɦɟɬɪ ɫɢɥɶɮɨᡃɧɧɵɣ ɩɨɤɚɡɵᡃɜɚɸɳɢɣ ɫɢɝɧɚɥɢᡃɡɢɪɭɸɳɢɣ Ⱦɋɉ-4ᡃɋɝ-Ɇ1 

(Ɋɢɫᡃɭɧɨɤ 2.ᡃ5). Ⱦɢɮɦɚᡃɧɨɦɟɬɪ Ⱦɋɉ-4ᡃɋɝ-Ɇ1 ɩɪɟɞɧɚᡃɡɧɚɱɟɧ ɞɥɹ ɢɡɦɟᡃɪɟɧɢɹ 

ɪɚɡɧᡃɨɫɬɢ ɞɚɜɥᡃɟɧɢɣ ɜ ɠɢɞᡃɤɢɯ ɢ ɝɚɡɨɨɛᡃɪɚɡɧɵɯ ɫɪɟᡃɞɚɯ. Ʉɪᡃɨɦɟ ɬɨᡃɝɨ 

ɞɢɮɦɚᡃɧɨɦɟɬɪ Ⱦɋɉ-4ᡃɋɝ-Ɇ1 ɭɦɟᡃɟɬ ɫɢɝɧɚɥɢᡃɡɢɪɨɜɚɬɶ ɨ ɡɧɚɱᡃɟɧɢɹɯ ɪɚɡɧᡃɨɫɬɢ 

ɞɚɜɥᡃɟɧɢɣ. ɋɨɫᡃɬɨɢɬ ɞɢɮɦɚᡃɧɨɦɟɬɪ Ⱦɋɉ-4ᡃɋɝ-Ɇ1 ɢɡ ɫɢɥɶɮᡃɨɧɧɨɝɨ 

ɞɢɮɦɚɧɨɦɟᡃɬɪɢɱɟɫɤɨɝɨ ɛɥɨᡃɤɚ, ɨɛɨɪɭɞɨɜᡃɚɧɧɨɝɨ ɬɨɪɫɢᡃɨɧɧɵɦ ɜɵɜᡃɨɞɨɦ ɧɚ 
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ɭɤɚɡɚᡃɬɟɥɶ ɫɬɪɟɥᡃɨɱɧɨɝɨ ɬɢᡃɩɚ. Ⱦɢɮɦɚᡃɧɨɦɟɬɪ Ⱦɋɉ-4ᡃɋɝ-Ɇ1 ɢɦᡃɟɟɬ ɤɨɪᡃɩɭɫ 

ɞɢɚɦᡃɟɬɪɨɦ 160 ɦɦ.   

 

Ɋɢɫᡃɭɧɨɤ 2.5 – Ⱦɢɮɦɚɧᡃɨɦɟɬɪ Ⱦɋɉ-4ᡃɋɝ-Ɇ1  

Ɍɚɤᡃɠɟ ɢɫɩɨɥɶᡃɡɭɸɬɫɹ ɛɚɡᡃɨɜɵɟ ɤɥɚᡃɩɚɧɵ BVᡃ300 (Ɋɢɫᡃɭɧɨɤ 2.ᡃ6) ɞɥɹ 

ɤɨɧɬᡃɪɨɥɹ ɧɚ ɪɚɡɥᡃɢɱɧɵɯ ɷɬɚᡃɩɚɯ. Ȼɚɡᡃɨɜɵɟ ɤɥɚᡃɩɚɧɵ ɢɫɩɨɥɶɡᡃɭɸɬɫɹ ɤɚɤ ɡɚɩɨᡃɪɧɵɟ 

ɤɥɚɩᡃɚɧɵ. Ɉɧɢ ɦɨɝᡃɭɬ ɭɩɪɚɜɥᡃɹɬɶɫɹ ɨɛɵᡃɱɧɵɦ ɫɩɨɫᡃɨɛɨɦ ɢɥɢ ɢɡɜᡃɧɟ ɫ ɩɨɦᡃɨɳɶɸ 

ɜɫɬɪɨᡃɟɧɧɨɝɨ ɤɥɚᡃɩɚɧɚ ɭɩɪɚɜᡃɥɟɧɢɹ. ȼ ɤɚɱɟᡃɫɬɜɟ ɤɥɚᡃɩɚɧɚ ɭɩɪɚɜɥᡃɟɧɢɹ ɦɨᡃɝɭɬ 

ɢɫɩɨɥɶɡɨᡃɜɚɬɶɫɹ ɷɥɟɤɬɪɨɦᡃɚɝɧɢɬɧɵɣ ɫɨɥɟɧᡃɨɢɞ ɫ ɪɭɱɧᡃɵɦ ɭɩɪɚɜɥᡃɟɧɢɟɦ ɢɥɢ 

ɩɨɩɥɚᡃɜɤɨɜɵɣ ɤɥɚᡃɩɚɧ. Ʉɨɦɩɚᡃɤɬɧɚɹ ɤɨɧɫɬᡃɪɭɤɰɢɹ ɞɟɥᡃɚɟɬ ɷɬɢ ɭɫɬɪɨᡃɣɫɬɜɚ 

ɢɞɟɚᡃɥɶɧɨ ɩɨɞɯɨɞᡃɹɳɢɦɢ ɞɥɹ ɩɪɢɦɟᡃɧɟɧɢɹ ɜ ɦɟɫᡃɬɚɯ, ɝɞɟ ɫɜɨɛᡃɨɞɧɨɟ 

ɩɪɨɫɬɪɚᡃɧɫɬɜɨ ɨɝɪɚɧɢᡃɱɟɧɨ, ɧɚɩɪᡃɢɦɟɪ, ɜ ɬɪɭɛɨɩɪɨᡃɜɨɞɚɯ. Ɉɧɢ ɦɨᡃɝɭɬ 

ɢɫɩɨɥɶɡɨᡃɜɚɬɶɫɹ ɞɥɹ ɥɸᡃɛɵɯ ɤɨɦɦɟɪᡃɱɟɫɤɢɯ ɢɥɢ ɩɪɨɦɵɲᡃɥɟɧɧɵɯ ɩɪɢɦɟᡃɧɟɧɢɣ ɜ 

ɪɚɦᡃɤɚɯ ɫɜᡃɨɢɯ ɬɟɯɧɢɱᡃɟɫɤɢɯ ɯɚɪɚɤɬɟᡃɪɢɫɬɢɤ. ɂɡ ɩɪɟɢɦɭɳᡃɟɫɬɜ: ɜɵɫᡃɨɤɚɹ 

ɩɪɨɩɭᡃɫɤɧɚɹ ɫɩɨɫɨɛɧᡃɨɫɬɶ, ɦɚɥᡃɵɣ ɜɟɫ ɢ ɤɨɦɩɚᡃɤɬɧɚɹ ɤɨɧɫɬɪᡃɭɤɰɢɹ, ɜɧɭɬɪᡃɟɧɧɟɟ ɢ 

ɧɚɪɭᡃɠɧɨɟ ɡɚɳɢᡃɬɧɨɟ ɩɨɪɨɲᡃɤɨɜɨɟ ɩɨɤɪɵᡃɬɢɟ - ɩɪɢɦɟᡃɧɹɟɦɵɣ ɩɨɪᡃɨɲɨɤ ɧɟ 

ɬɨɤɫᡃɢɱɟɧ ɢ ɮɢɡɢɨɥɨɝᡃɢɱɟɫɤɢ ɛɟɡɨɩᡃɚɫɟɧ, ɡɚɦɟɧᡃɹɟɦɨɟ ɫɟᡃɞɥɨ ɤɥɚɩɚᡃɧɚ.  
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Ɋɢɫᡃɭɧɨɤ 2.6 – Ɂɚɩɨɪᡃɧɵɣ ɤɥɚᡃɩɚɧ  BV 300  

 

Ɂɚɞɜᡃɢɠɤɢ ɜ ɫɢɫᡃɬɟɦɟ ɪɟɝɭɥɢɪᡃɭɸɬɫɹ ɷɥɟɤɬɪɨɩᡃɪɢɜɨɞɚɦɢ AUMᡃA SA 

(Ɋɢɫᡃɭɧɨɤ 2.ᡃ7). ɗɥɟɤɬɪɨɩᡃɪɢɜɨɞɵ ɞɥɹ ɚɜɬɨɦɚᡃɬɢɡɚɰɢɢ ɩɪɨɦɵɲɥᡃɟɧɧɨɣ ɚɪɦɚᡃɬɭɪɵ 

AUMᡃA SA. ɋɬɟᡃɩɟɧɶ ɡɚɳɢᡃɬɵ IP 68. Ɂɚɳᡃɢɬɚ ɨɬ ɤɨɪɪᡃɨɡɢɢ ɞɨ C5 ɜ ɫɨɨɬɜɟᡃɬɫɬɜɢɢ 

ɫ EN ISO 12944ᡃ-2.   

ɉɪɢᡃɜɨɞɵ AUMᡃA ɦɨᡃɝɭɬ ɛɵᡃɬɶ ɢɧɬɟɝɪɢᡃɪɨɜɚɧɵ ɜ ɥɸᡃɛɨɣ ɨɛɵᡃɱɧɨɣ DCᡃS. 

Ɉɧɢ ɞɨɫɬᡃɭɩɧɵ ɜ ɤɨɧɮɢɝᡃɭɪɚɰɢɢ ɫ ɛɥɨɤᡃɚɦɢ ɭɩɪɚɜᡃɥɟɧɢɹ AMEᡃxC ɢɥɢ ACEᡃxC. 

ɉɪɢᡃɜɨɞɵ ɫɨ ɜɫɬɪɨɟᡃɧɧɵɦɢ ɫɪɟɞɫᡃɬɜɚɦɢ ɭɩɪɚɜᡃɥɟɧɢɹ ɝɨɬᡃɨɜɵ ɤ ɪɚɛᡃɨɬɟ ɫɪᡃɚɡɭ 

ɩɨᡃɫɥɟ ɩɨɞɤɥᡃɸɱɟɧɢɹ ɤ ɢɫɬɨᡃɱɧɢɤɭ ɩɢɬᡃɚɧɢɹ ɢ ɦɨᡃɝɭɬ ɭɩɪɚɜᡃɥɹɬɶɫɹ ɫ ɩɨɦᡃɨɳɶɸ 

ɦɟɫɬᡃɧɨɝɨ ɭɩɪɚɜɥᡃɟɧɢɹ.  

 

Ɋɢɫᡃɭɧɨɤ 2.7 – ɷɥɟɤɬɪᡃɨɩɪɢɜɨɞ AUᡃMA SA  
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Ʉ ɞɨɫɬɨᡃɢɧɫɬɜɚ ɞɚɧᡃɧɵɯ ɷɥɟɤɬɪɨᡃɩɪɢɜɨɞɨɜ ɨɬɧɨɫᡃɢɬɫɹ:  

1) ȼɜɨᡃɞ ɜ ɷɤɫɩɥɭᡃɚɬɚɰɢɸ ɢ ɞɢɚɝɧɨᡃɫɬɢɤɚ ɜɨɡɦɨᡃɠɧɵ ɱɟᡃɪɟɡ ɩɪɨɝɪɚᡃɦɦɧɨɟ 

ɨɛɟɫɩɟᡃɱɟɧɢɟ CDᡃT. ɋɜɹᡃɡɶ ɦɟɠᡃɞɭ ɰɢɮɪɨᡃɜɵɦɢ ɢɧɬɟɪɮᡃɟɣɫɚɦɢ, ɧɨɭɬɛᡃɭɤɨɦ 

ɢ ɩɪɢɜᡃɨɞɨɦ ɨɫɭɳɟɫɬɜᡃɥɹɟɬɫɹ ɧɚ ɨɫɧɨᡃɜɟ ɫɨɟɞɢᡃɧɟɧɢɹ Bluetoᡃoth.   

2) ɍɫɬɚᡃɧɨɜɤɚ ɨɱᡃɟɧɶ ɩɪɨᡃɫɬɚ. ȼɫɬɚᡃɜɧɵɟ ɦɭᡃɮɬɵ ɩɨɡɜᡃɨɥɹɟɬ ɥɟᡃɝɤɨ 

ɚɞɚɩɬɢᡃɪɨɜɚɬɶ ɦɟᡃɠɞɭ ɩɪɢɜɨᡃɞɨɦ ɢ ɤɥɚɩᡃɚɧɨɦ; ɗɥɟɤɬɪᡃɢɱɟɫɤɨɟ 

ɩɨɞɤɥᡃɸɱɟɧɢɟ ɨɫɭɳɟɫɬɜᡃɥɹɟɬɫɹ ɱɟᡃɪɟɡ ɪɚɡᡃɴɟɦ  ɬɟɪɦɢᡃɧɚɥɚ.   

3) ɍɩɪɚɜᡃɥɟɧɢɟ ɫ DCS ɦɨᡃɠɧɨ ɨɫɭɳɟɫɬᡃɜɥɹɬɶ ɥɢɛᡃɨ ɫ ɩɨɦᡃɨɳɶɸ ɤɨɦᡃɚɧɞ 

ɭɩɪɚɜɥᡃɟɧɢɹ ɈɌɄɊɕɌɖ-ɋɌᡃɈɉ-ɁȺɄɊɕɌɖ, ɥɢɛᡃɨ ɨɩɪɟᡃɞɟɥɹɹ ɡɚɞɚᡃɧɧɭɸ 

ɩɨɡɢᡃɰɢɸ. Ʉɨɦᡃɚɧɞɵ ɢ ɫɢɝᡃɧɚɥɵ ɨɛɪɚᡃɬɧɨɣ ɫɜᡃɹɡɢ ɩɟɪɟɞɚᡃɸɬɫɹ ɥɢɛᡃɨ ɱɟᡃɪɟɡ 

ɨɛɵᡃɱɧɵɟ ɩɚɪɚɥɥᡃɟɥɶɧɵɟ ɢɧɬɟɪɮᡃɟɣɫɵ, ɥɢᡃɛɨ ɱɟᡃɪɟɡ ɫɟɬᡃɟɜɵɟ ɢɧɬɟɪɮᡃɟɣɫɵ.   

4) ɗɥɟɤɬɪɨᡃɩɪɢɜɨɞɵ AUMA ɩɨɞɞᡃɟɪɠɢɜɚɸɬ ɩɪɨɬɨɤɨɥᡃɵ ɩɨɥɟɜɵɯ ɲɢᡃɧ.  

Ɋɟɠᡃɢɦ ɭɩɪɚɜᡃɥɟɧɢɹ: ɨɬɤᡃɪɵɬɶ / ɡɚɤɪᡃɵɬɶ.  

ɉɢɬɚᡃɧɢɟ ~ (Bᡃ): 220 - 500 ȼ, 50 - 60 Ƚɰ.  

Ʉɥᡃɚɫɫ ɡɚɳᡃɢɬɵ: IP 68.  

Ⱦɥɹ ɩɨɞᡃɚɱɢ ɩɢɬɚɬᡃɟɥɶɧɨɣ ɜɨᡃɞɵ ɢɫɩɨɥɶɡᡃɭɟɬɫɹ ɧɚᡃɫɨɫ Andᡃritz ASP 

(Ɋɢɫᡃɭɧɨɤ 2.8ᡃ). ɇɚᡃɫɨɫ ɫɨ ɫɩɢɪɚᡃɥɶɧɵɦ ɤɨɪɩɭᡃɫɨɦ. ȼɵɫɨɱᡃɚɣɲɚɹ ɷɮɮɟɤɬᡃɢɜɧɨɫɬɶ ɢ 

ɩɪɨᡃɱɧɚɹ ɤɨɧɫɬɪᡃɭɤɰɢɹ. ɂɦɟᡃɹ ɄɉȾ ɫɜɵᡃɲɟ 90 %, ɧɚɫᡃɨɫɵ ɫɨ ɫɩɢɪɚᡃɥɶɧɵɦ 

ɤɨɪɩᡃɭɫɨɦ ɨɛɟɫɩɟɱᡃɢɜɚɸɬ ɡɧɚɱɢɬᡃɟɥɶɧɭɸ ɷɤɨɧᡃɨɦɢɸ ɰɟɧᡃɧɨɣ ɷɧɟɪɝᡃɢɢ. ɇɚɫᡃɨɫɵ 

Andᡃritz ASP ɨɬɥɢɱɚᡃɸɬɫɹ ɧɢɡᡃɤɨɣ ɩɭɥɶɫɚᡃɰɢɟɣ ɢ ɜɵɫᡃɨɤɢɦ ɄɉᡃȾ. Ɂɚɦᡃɟɧɚ 

ɭɩɥɨɬɧᡃɟɧɢɣ ɩɪɨɜɨᡃɞɢɬɫɹ ɛɟɡ ɞɟɦɨᡃɧɬɚɠɚ ɤɨɪɩᡃɭɫɚ. ȼɨɡɦɨᡃɠɧɵ ɪɚɡɥᡃɢɱɧɵɟ 

ɢɫɩɨɥᡃɧɟɧɢɹ ɭɩɥɨɬɧᡃɟɧɢɣ (ɫɚɥɶɧᡃɢɤɨɜɨɟ, ɨɞɢɧᡃɚɪɧɨɟ ɢ ɞɜɨᡃɣɧɨɟ ɬɨɪɰᡃɟɜɨɟ 

ɭɩɥɨɬɧɟᡃɧɢɟ).  

ȼɚɪɢᡃɚɧɬɵ ɧɚɩɪɹɠᡃɟɧɢɹ ɩɢɬᡃɚɧɢɹ ɷɥɟɤɬɪɨɞɜɢᡃɝɚɬɟɥɟɣ:380 ȼ; 3 000 ȼ; 6 000 

ȼ; 10 000 ȼ; 13 800 ȼ  
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Ɋɢɫᡃɭɧɨɤ 2.8 - ɇɚᡃɫɨɫ Andᡃritz  

 

2.5 ȼɵᡃɜɨɞ ɩɨ ɝɥᡃɚɜɟ 2  

 

ȼɨ ɜɬɨᡃɪɨɣ ɝɥɚᡃɜɟ ɛɵᡃɥɚ ɫɨɫɬɚᡃɜɥɟɧɚ ɮɭɧɤɰɢɨɧᡃɚɥɶɧɚɹ ɫɯᡃɟɦɚ ɚɜɬɨɦɚᡃɬɢɡɚɰɢɢ 
ɢ ɛɵᡃɥɢ ɨɩɢᡃɫɚɧɵ ɩɪɢɦɟᡃɧɹɟɦɵɟ ɫɪɟɞᡃɫɬɜɚ ɚɜɬɨɦɚᡃɬɢɡɚɰɢɢ ɢ ɢɯ ɬɟɯɧɢᡃɱɟɫɤɢɟ 
ɯɚɪɚɤɬɟᡃɪɢɫɬɢɤɢ. ɇɚ ɨɫɧɨɜᡃɚɧɢɢ ɩɨɥɭɱɟᡃɧɧɨɣ ɢɧɮɨɪɦᡃɚɰɢɢ ɦɨᡃɠɧɨ ɧɚɱɢᡃɧɚɬɶ 
ɮɨɪɦɢᡃɪɨɜɚɬɶ ɩɪɨɟᡃɤɬ ɫɢɫᡃɬɟɦɵ ɚɜɬɨɦɚɬɢᡃɱɟɫɤɨɝɨ ɪɟɝɭɥɢɪᡃɨɜɚɧɢɹ ɪɚɛᡃɨɬɵ 
ɩɚɪɨᡃɜɨɝɨ ɤɨɬᡃɥɚ.  
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3 Ɏɨɪɦɢɪᡃɨɜɚɧɢɟ ɩɪɨɟᡃɤɬɚ ɫɢɫɬᡃɟɦɵ ɚɜɬɨɦɚɬᡃɢɱɟɫɤɨɝɨ 

ɪɟɝɭɥɢɪᡃɨɜɚɧɢя  

 

3.1 ɋɨɫɬɚɜᡃɥɟɧɢɟ ɮɭɧɤɰɢɨɧɚɥɶɧᡃɨ-ɫɬɪɭɤɬɭɪɧɨɣ ɫɯɟᡃɦɵ ɜɵɛɪᡃɚɧɧɨɣ 
ɫɢɫᡃɬɟɦɵ    

 

Ɉɩɪɟᡃɞɟɥɢɦ ɷɥɟɦᡃɟɧɬɵ ɮɭɧɤɰɢɨɧɚɥɶɧɨᡃ-ɫɬɪɭɤɬɭɪɧɨɣ ɫɯɟᡃɦɵ ɫɢɫᡃɬɟɦɵ 

ɪɟɝɭɥɢɪᡃɨɜɚɧɢɹ ɞɚɜɥɟᡃɧɢɹ ɩɚᡃɪɚ.  

 ɍɫɬɪɨᡃɣɫɬɜɨɦ ɭɩɪɚɜɥᡃɟɧɢɹ, ɧɚ ɤɨɬɨᡃɪɵɣ ɩɨɫɬᡃɭɩɚɟɬ ɜɯɨɞᡃɧɨɣ ɫɢɝɧᡃɚɥ 

ɹɜɥɹɟᡃɬɫɹ ɩɪɢᡃɜɨɞ. ɋ ɩɪɢɜᡃɨɞɚ ɫɢɝᡃɧɚɥ ɩɨɞɚᡃɟɬɫɹ ɧɚ ɷɥɟᡃɤɬɪɨ – ɦɟɯɚɧɢᡃɱɟɫɤɭɸ 

ɡɚɞɜᡃɢɠɤɭ, ɤɨɬɨᡃɪɚɹ ɜ ɧɚɲᡃɟɦ ɫɥɭᡃɱɚɟ ɛɭɞᡃɟɬ ɫɨɫɬᡃɨɹɬɶ ɢɡ ɢɫɩɨɥɧɢɬᡃɟɥɶɧɨɝɨ 

ɞɜɢɝɚᡃɬɟɥɹ, ɪɟɝɭɥɹᡃɬɨɪɚ. Ⱦɚɥᡃɟɟ ɫɢɝᡃɧɚɥ ɩɨɞɚᡃɟɬɫɹ ɧɚ ɬɨɩᡃɤɭ ɤɨɬᡃɥɚ, ɧɚ ɜɵɯɨᡃɞɟ 

ɤɨɬɨᡃɪɨɝɨ ɫɬᡃɨɢɬ ɞɚɬᡃɱɢɤ ɢɡɦɟᡃɪɟɧɢɹ ɞɚɜɥɟᡃɧɢɹ. Ɍɚɤᡃɚɹ ɫɢɫᡃɬɟɦɚ ɜɤɥɸɱᡃɚɟɬ ɜ ɫɟɛᡃɹ 

ɨɛɪɚᡃɬɧɭɸ ɨɬɪɢɰɚᡃɬɟɥɶɧɭɸ ɫɜɹɡᡃɶ.  

 ɋɨɫɬᡃɚɜɢɦ ɮɭɧɤɰɢɨᡃɧɚɥɶɧɨ -ɫɬɪɭɤɬᡃɭɪɧɭɸ ɫɯɟᡃɦɭ ɫɢɫɬᡃɟɦɵ ɪɟɝɭɥɢɪɨᡃɜɚɧɢɹ, 

ɤɨɬᡃɨɪɚɹ ɩɨɤɚᡃɡɚɧɚ ɧɚ ɪɢɫᡃɭɧɤɟ 3.1ᡃ.  

 

 

 

 

 

 

 

Ɋɢɫᡃɭɧɨɤ 3.1 - Ɏɭɧɤɰɢɨᡃɧɚɥɶɧɨ – ɫɬɪɭɤɬᡃɭɪɧɚɹ ɫɯɟᡃɦɚ ɫɢɫᡃɬɟɦɵ ɪɟɝɭɥɢɪᡃɨɜɚɧɢɹ 

ɞɚɜɥᡃɟɧɢɹ ɩɚᡃɪɚ  

ɉɪɢɜɨɞ  Ɂɚɞɜɢɠɤɚ  

Ⱦɚɬɱɢɤ ɞɚɜɥɟɧɢɹ  

Ɍɨɩɤɚ ɤɨɬɥɚ  

U, B  

U, B  

n, ɨɛ/ɫɟɤ  
   

Ɋ, ɉɚ  



35 

  

3.2 Ɉɩɪɟɞᡃɟɥɟɧɢɟ ɩɟɪɟɞɚᡃɬɨɱɧɵɯ ɮɭɧɤᡃɰɢɣ ɷɥɟɦᡃɟɧɬɨɜ ɮɭɧɤɰɢᡃɨɧɚɥɶɧɨ 

– ɫɬɪɭɤᡃɬɭɪɧɨɣ ɫɯɟᡃɦɟ  

 

 ɋɬɪɭɤɬᡃɭɪɧɚɹ ɫɯɟᡃɦɚ ɫɨɫᡃɬɨɢɬ ɢɡ ɬɢɩɨᡃɜɵɯ ɡɜɟɧᡃɶɟɜ, ɦɚɬɟɦɚɬɢᡃɱɟɫɤɨɟ 

ɨɩɢɫᡃɚɧɢɟ ɤɨɬᡃɨɪɵɯ ɡɚɞɚᡃɧɨ ɜ ɨɩɟɪɚɬᡃɨɪɧɨɣ ɮɨɪɦᡃɟ. ɋɜɹᡃɡɶ ɦɟɠᡃɞɭ ɜɯɨɞᡃɨɦ ɢ 

ɜɵɯᡃɨɞɨɦ ɫɢɫᡃɬɟɦɵ ɡɚɞɚᡃɟɬɫɹ ɜ ɜɢᡃɞɟ ɩɟɪɟɞɚᡃɬɨɱɧɨɣ ɮɭɧɤᡃɰɢɢ  W(pᡃ). ȼ ɨɛᡃɳɟɦ 

ɜɢɞᡃɟ ɩɟɪɟɞɚᡃɬɨɱɧɭɸ ɮɭɧɤᡃɰɢɸ ɦɨᡃɠɧɨ ɩɪɟɞɫᡃɬɚɜɢɬɶ ɜ ɜɢᡃɞɟ:  

)(

)(
)(

pA

pB
pW 

  
 

ɉɨɞ ɩɨɥɸᡃɫɚɦɢ ɩɨɞɪɚɡɭɦᡃɟɜɚɸɬɫɹ ɤɨɪᡃɧɢ ɩɨɥɢɧᡃɨɦɚ – ɡɧɚɦɟᡃɧɚɬɟɥɹ Ⱥ(ᡃɪ), ɚ ɩɨɞ 

ɧɭɥɹᡃɦɢ – ɤɨᡃɪɧɢ ɩɨɥɢɧᡃɨɦɚ ɱɢɫɥᡃɢɬɟɥɹ ȼ(ᡃɪ).  

 Ɉɩɪɟᡃɞɟɥɢɦ ɬɢɩ ɩɨɥɭɱɟᡃɧɧɵɯ ɡɜɟɧᡃɶɟɜ ɮɭɧɤɰɢɨᡃɧɚɥɶɧɨ – ɫɬɪɭɤɬᡃɭɪɧɨɣ 

ɫɯɟᡃɦɵ.  

ɉɪɢᡃɜɨɞ – ɢɧɬɟɝɪɢᡃɪɭɸɳɟɟ ɡɜɟᡃɧɨ (ɡɜᡃɟɧɨ, ɜ ɤɨɬᡃɨɪɨɦ ɜ ɭɫɬɚɧɨɜɢᡃɜɲɟɦɫɹ 

ɪɟɠᡃɢɦɟ ɥɢɧɟᡃɣɧɚɹ ɡɚɜɢɫɢᡃɦɨɫɬɶ ɫɜɹɡɵᡃɜɚɟɬ ɜɯɨɞᡃɧɭɸ ɜɟɥɢɱᡃɢɧɭ ɢ ɩɪɨɢɡɜᡃɨɞɧɭɸ 

ɜɵɯɨɞᡃɧɭɸ).  

Ⱦɚɧᡃɧɨɟ ɡɜɟᡃɧɨ ɢɦᡃɟɟɬ ɩɟɪɟɞɚᡃɬɨɱɧɭɸ ɮɭɧɤᡃɰɢɸ ɜɢᡃɞɚ:  

)1(
)(




Трр
к

pW
  
 

ɝɞɟ ɤ – ɤɨɷɮɮᡃɢɰɢɟɧɬ ɭɫɢɥɟᡃɧɢɹ ɡɜɟᡃɧɚ;  

 Ɍ – ɡɚɞɟᡃɪɠɤɚ ɩɨ ɜɪɟɦɟᡃɧɢ.  

Ⱦɥɹ ɩɪɢᡃɜɨɞɚ ɨɩɪɟɞɟᡃɥɢɥɢ:  

ɤ=ᡃ5, Ɍ=4,ᡃ5, ɬɨᡃɝɞɚ  

 

 

 Ɂɚɞɜᡃɢɠɤɚ – ɢɧɟɪɰɢᡃɨɧɧɨɟ ɡɜɟᡃɧɨ 1-ᡃɝɨ ɩɨɪɹᡃɞɤɚ (ɡɜɟᡃɧɨ, ɭ ɤɨɬɨɪᡃɨɝɨ ɩɪɢ 

ɩɪɢɥɨɠᡃɟɧɢɢ ɤɚɤɨɝɨᡃ-ɥɢɛɨ ɜɨɡɞɟɣᡃɫɬɜɢɹ ɪɟɚᡃɤɰɢɹ ɜɨɡɧᡃɢɤɚɟɬ ɧɟ ɫɪɚɡᡃɭ, ɚ 

ɜɨɡɪɚᡃɫɬɚɟɬ ɩɨɫɬɟᡃɩɟɧɧɨ)  

 

 W1 p( )
5

p 4.5p 1( )

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Ⱦɚɧᡃɧɨɟ ɡɜɟᡃɧɨ ɢɦᡃɟɟɬ ɩɟɪɟɞɚᡃɬɨɱɧɭɸ ɮɭɧɤᡃɰɢɸ ɜɢᡃɞɚ:  

1
)(



Тр
к

pW  

ɝɞɟ ɤ – ɤɨɷɮɮᡃɢɰɢɟɧɬ ɭɫɢɥɟᡃɧɢɹ ɡɜɟᡃɧɚ;  

 Ɍ – ɡɚɞɟᡃɪɠɤɚ ɩɨ ɜɪɟɦɟᡃɧɢ.  

Ⱦɥɹ ɡɚɞɜᡃɢɠɤɢ ɨɩɪɟɞɟᡃɥɢɥɢ:  

ɤ=1ᡃ,2, Ɍ=0ᡃ,2, ɬɨᡃɝɞɚ  

 

 

Ɍɨɩᡃɤɚ ɤɨɬᡃɥɚ - ɢɧɟɪɰɢᡃɨɧɧɨɟ ɡɜᡃɟɧɨ 1-ᡃɝɨ ɩɨɪɹᡃɞɤɚ.   

Ⱦɥɹ ɬɨᡃɩɤɢ ɤɨɬᡃɥɚ ɨɩɪɟɞᡃɟɥɢɥɢ:  

ɤ=0ᡃ,1, Ɍ=0ᡃ,07, ɬɨᡃɝɞɚ  

 

  

Ⱦɚɬᡃɱɢɤ ɞɚɜɥᡃɟɧɢɹ (ɫɢɥɶᡃɮɨɧ) – ɢɧɟɪɰᡃɢɨɧɧɨɟ ɡɜᡃɟɧɨ 1-ᡃɝɨ ɩɨɪɹᡃɞɤɚ.  

Ⱦɥɹ ɞɚɬᡃɱɢɤɚ ɞɚɜɥᡃɟɧɢɹ ɨɩɪɟɞɟᡃɥɢɥɢ:  

ɤ=0ᡃ,83, Ɍ=0ᡃ,12 ɬɨᡃɝɞɚ  

 
 

 

3.3 ɋɨɫɬɚɜᡃɥɟɧɢɟ ɢ ɩɪɟɨɛɪɚɡᡃɨɜɚɧɢɟ ɫɬɪɭɤᡃɬɭɪɧɨɣ ɫɯɟᡃɦɵ ɢ ɪɚɫᡃɱɟɬ 
ɩɟɪɟɞɚᡃɬɨɱɧɨɣ ɮɭɧɤᡃɰɢɢ ɞɥя ɡɚɦɤɧᡃɭɬɨɣ ɢ ɪɚɡɨɦᡃɤɧɭɬɨɣ ɫɢɫɬᡃɟɦ  

 

ɋɬɪɭɤɬᡃɭɪɧɚɹ ɫɯɟᡃɦɚ ɫɢɫᡃɬɟɦɵ ɪɟɝɭɥɢɪᡃɨɜɚɧɢɹ ɞɚɜɥɟᡃɧɢɹ ɩɚᡃɪɚ ɩɟɪᡃɟɞ ɬɭɪɛɢᡃɧɨɣ 

ɢɡɨɛɪɚᡃɠɟɧɚ ɧɚ ɪɢɫᡃɭɧɤɟ 3.2  

 

 

 

 

 

W2 p( )
1.1

0.12p 1


W3 p( )
0.1

0.07p 1


W4 p( )
0.83

0.12p 1

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Ɋɢɫᡃɭɧɨɤ 3.2 – ɋɬɪɭɤɬᡃɭɪɧɚɹ ɫɯɟᡃɦɚ ɫɢɫᡃɬɟɦɵ ɪɟɝɭɥɢɪᡃɨɜɚɧɢɹ ɞɚɜɥɟᡃɧɢɹ ɩɚᡃɪɚ  

 

Ɋɚɫɫɱᡃɢɬɚɟɦ ɡɚɦɤᡃɧɭɬɭɸ ɫɢɫɬɟᡃɦɭ.  

Ɂɜɟᡃɧɶɹ ɫɨɟɞɢɧᡃɟɧɧɵɟ ɩɨɫɥɟɞɨɜᡃɚɬɟɥɶɧɨ ɦɨɝᡃɭɬ ɛɵɬᡃɶ ɡɚɦɟɧᡃɟɧɵ ɨɞɧᡃɢɦ 

ɡɜɟɧᡃɨɦ ɫ ɩɟɪɟɞɚɬᡃɨɱɧɨɣ ɮɭɧɤɰᡃɢɟɣ  W5(ᡃp) ɪɚɜɧᡃɨɣ ɩɪɨɢɡɜᡃɟɞɟɧɢɸ 

ɩɨɫɥɟɞɨɜᡃɚɬɟɥɶɧɨ ɫɨɟɞɢᡃɧɟɧɧɵɯ ɡɜɟɧᡃɶɟɜ W1(pᡃ), W2(pᡃ), W3(pᡃ).  

 
 

 

ɉɪɟɨɛɪɚᡃɡɨɜɚɧɧɚɹ ɫɬɪɭɤɬᡃɭɪɧɚɹ ɫɯɟᡃɦɚ ɪɟɝɭɥɢɪᡃɨɜɚɧɢɹ ɞɚɜɥɟᡃɧɢɹ ɩɚᡃɪɚ ɛɭᡃɞɟɬ 

ɢɦᡃɟɬɶ ɜɢɞ (Ɋɢɫᡃɭɧɨɤ 3.3ᡃ)  

 

 

 

 

 

 

Ɋɢɫᡃɭɧɨɤ 3.3 – ɉɪɟɨɛɪɚɡᡃɨɜɚɧɧɚɹ ɫɬɪɭɤɬᡃɭɪɧɚɹ ɫɯɟᡃɦɚ ɪɟɝɭɥɢɪᡃɨɜɚɧɢɹ ɞɚɜɥᡃɟɧɢɹ 

ɩɚᡃɪɚ  

 

 W5 p( ) W1 p( ) W2 p( ) W3 p( )
.55

p 4.5p 1( ) .12p 1( ) 7. 10
-2

 p 1 


W1(p)  W2(p)  

W4(p)  

W3(p)  

W5(p)  

W4(p)  
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 Ɉɫɬɚɜɲᡃɢɟɫɹ ɞɜɚ ɡɜɟᡃɧɚ  W5(ᡃp) ɢ W4(ᡃp) ɫɨɟɞᡃɢɧɟɧɵ ɜɫɬɪɟᡃɱɧɨ – 

ɩɚɪɚɥɥᡃɟɥɶɧɨ. Ɂɧɚᡃɱɢɬ ɨɛᡃɳɚɹ ɩɟɪɟɞɚᡃɬɨɱɧɚɹ ɮɭɧɤᡃɰɢɹ ɡɚɦɤᡃɧɭɬɨɣ ɫɢɫᡃɬɟɦɵ ɛɭᡃɞɟɬ 

ɢɦᡃɟɬɶ ɜɢɞᡃ:  

 

  

Ɋɚɫɫɱᡃɢɬɚɟɦ ɪɚɡɨɦᡃɤɧɭɬɭɸ ɫɢɫɬɟᡃɦɭ.  

Ɂɜɟᡃɧɶɹ ɪɚɡɨɦɤᡃɧɭɬɨɣ ɫɢɫᡃɬɟɦɵ ɫɨɟɞɢɧᡃɟɧɧɵɟ ɩɨɫɥɟɞɨɜᡃɚɬɟɥɶɧɨ ɢ ɩɨɷɬᡃɨɦɭ 

ɦɨᡃɝɭɬ ɛɵɬᡃɶ ɡɚɦɟɧᡃɟɧɵ ɨɞɧᡃɢɦ ɡɜɟᡃɧɨɦ ɫ ɩɟɪɟɞɚɬᡃɨɱɧɨɣ ɮɭɧɤᡃɰɢɟɣ  Wɪᡃ(p) ɪɚɜᡃɧɨɣ 

ɩɪɨɢɡɜᡃɟɞɟɧɢɸ ɩɨɫɥɟɞɨɜᡃɚɬɟɥɶɧɨ ɫɨɟɞɢᡃɧɟɧɧɵɯ ɡɜɟɧᡃɶɟɜ W1(pᡃ), W2(pᡃ), W3(pᡃ), 

W4(pᡃ).  

 

 

 

 

 

 

 
  3.4 ɋɨɡɞᡃɚɧɢɟ ɛɚɡᡃɵ ɞɚɧɧᡃɵɯ ɩɪɨᡃɟɤɬɚ  ɜ  SiminᡃTech  

 

Ⱦɥɹ ɪɟɚɥɢᡃɡɚɰɢɢ ɩɪɨᡃɟɤɬɚ ɛɵᡃɥɚ ɜɵɛᡃɪɚɧɚ ɫɪᡃɟɞɚ SimInᡃTech – ɫɪᡃɟɞɚ 

ɫɨɡɞᡃɚɧɢɹ ɦɚɬɟɦɚɬᡃɢɱɟɫɤɢɯ ɦɨɞɟᡃɥɟɣ, ɚɥɝɨɪɢᡃɬɦɨɜ ɭɩɪɚɜᡃɥɟɧɢɹ, ɢɧɬɟɪɮᡃɟɣɫɨɜ 

ɭɩɪɚɜɥᡃɟɧɢɹ ɢ ɚɜɬɨɦɚɬᡃɢɱɟɫɤɨɣ ɝɟɧɟᡃɪɚɰɢɢ ɤɨᡃɞɚ ɞɥɹ ɩɪɨɝɪɚɦᡃɦɢɪɭɟɦɵɯ 

ɤɨɧɬɪɨᡃɥɥɟɪɨɜ ɢ ɝɪɚɮɢᡃɱɟɫɤɢɯ ɞɢɫɩᡃɥɟɟɜ. əɜɥɹɟᡃɬɫɹ ɚɧɚɥᡃɨɝɨɦ ɫɢɫᡃɬɟɦ Matᡃlab 

SimuLᡃink, Dymᡃola (Dassᡃault), AMEᡃSim (Siemᡃens), SCᡃADE (Esteᡃrel) ɢ ɞɪɭᡃɝɢɯ.  

Ƚɥɚᡃɜɧɨɟ ɩɪɟɢɦɭɳᡃɟɫɬɜɨ  SiminᡃTech  ɜ ɬɨɦᡃ, ɱɬɨ ɷɬɨ Ɋɨɫɫɢᡃɣɫɤɚɹ 

ɪɚɡɪɚᡃɛɨɬɤɚ, ɬ.ɟᡃ. ɦɨɠᡃɧɨ ɛɵɫᡃɬɪɨ ɩɨɥɭᡃɱɢɬɶ ɨɛɪɚᡃɬɧɭɸ ɫɜɹɡᡃɶ. ɋɚɦ ɢɧɬɟᡃɪɮɟɣɫ 

ɨɱᡃɟɧɶ ɩɪᡃɨɫɬ ɢ ɥɚɤɨɧᡃɢɱɟɧ, ɢɫɯɨᡃɞɧɵɟ ɤɨᡃɞɵ ɉɈ ɞɨɫɬᡃɭɩɧɵ ɞɥɹ ɫɟɪɬɢɮᡃɢɤɚɰɢɢ ɩɨ 

ɬɪɟɛɨɜᡃɚɧɢɹɦ. Ɍɟɯɧɢɱᡃɟɫɤɢ ɷɬɨ ɫɚᡃɦɨɟ ɛɵɫᡃɬɪɨɟ ɦɚɬɟɦɚɬɢᡃɱɟɫɤɨɟ ɹɞᡃɪɨ, 

ɚɜɬɨɦɚɬᡃɢɱɟɫɤɨɟ ɨɮɨɪɦᡃɥɟɧɢɟ ɩɪɨɟᡃɤɬɨɜ ɩɨ ɬɪɟɛɨɜᡃɚɧɢɹɦ ɨɪɝɚɧɢᡃɡɚɰɢɢ, 

Wob p( ) simplify 5500.
3. p 25.

1134.p
5

 35352.p
4

 356550.p
3

 1202500.p
2

 250000.p 114125.


Wx p( ) W1 p( ) W2 p( ) W3 p( ) W4 p( )
.4565

p 4.5p 1( ) .12p 1( )
2

7. 10
-2

 p 1 


Wx p( ) simplify
57062.500000000000000

p 9. p 2.( ) 3. p 25.( )
2

7. p 100.( )

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ɨɩɬɢɦᡃɚɥɶɧɚɹ ɝɟɧɟᡃɪɚɰɢɹ ɤɨᡃɞɚ, ɜɵɫᡃɨɤɚɹ ɝɢɛɤᡃɨɫɬɶ. ɂɧɞɢɜɢɞɭᡃɚɥɶɧɵɣ ɩɨɞᡃɯɨɞ – 

ɤɨɦᡃɚɧɞɚ ɪɚɡɪɚɛɨᡃɬɱɢɤɨɜ ɧɚɯɨᡃɞɢɬɫɹ ɜ Ɇɨɫɤᡃɜɟ, ɱɬɨ ɫɨɤɪᡃɚɳɚɟɬ ɫɪᡃɨɤɢ ɪɟɚᡃɤɰɢɢ ɧɚ 

ɡɚɩᡃɪɨɫɵ ɜ ɱɚᡃɫɬɢ ɬɟɯɧɢɱᡃɟɫɤɨɣ ɩɨɞɞɟᡃɪɠɤɢ, ɬɚᡃɤɠɟ ɜɨɡɦᡃɨɠɧɚ ɚɞɚɩᡃɬɚɰɢɹ ɉɈ ɩɨɞ 

ɡɚɞᡃɚɱɢ ɤɨɧɤɪɟᡃɬɧɨɝɨ Ɂɚɤɚɡᡃɱɢɤɚ.  

 

Ⱦɥɹ ɪɚɛᡃɨɬɵ ɩɪɨᡃɟɤɬɚ ɫɢɫɬᡃɟɦɵ ɧɟɨɛɯɨᡃɞɢɦɚ ɫɜɹᡃɡɶ ɦɟɠᡃɞɭ ɫɯɟɦᡃɚɦɢ ɨɛɳᡃɟɝɨ 

ɜɢɞᡃɚ, ɞɥɹ ɷɬɨᡃɝɨ ɛɵᡃɥɚ ɫɨɡᡃɞɚɧɚ ɛɚᡃɡɚ ɞɚɧᡃɧɵɯ (Ɋɢɫᡃɭɧɨɤ 3.ᡃ4).   

 

Ɋɢɫᡃɭɧɨɤ 3.4 – Ȼɚᡃɡɚ ɞɚɧᡃɧɵɯ  

 

Ȼɚɡᡃɚ ɞɚɧᡃɧɵɯ ɜɤɥɸᡃɱɚɟɬ ɜ ɫɟᡃɛɹ ɨɞᡃɧɭ ɤɚɬɟɝɨᡃɪɢɸ, ɫɨɫɬᡃɨɹɳɭɸ ɢɡ ɞɜᡃɭɯ ɝɪᡃɭɩɩ 

ɫɢɝɧᡃɚɥɨɜ: ɩɚɪɚᡃɦɟɬɪɵ ɫɢɫᡃɬɟɦɵ ɢ ɭɩɪɚɜᡃɥɹɸɳɢɟ ɫɢɝɧᡃɚɥɵ. ɉɚɪɚᡃɦɟɬɪɵ ɫɢɫᡃɬɟɦɵ 

ɫɨɫᡃɬɨɹɬ ɢɡ ɫɥɟɞᡃɭɸɳɢɯ ɡɧɚɱᡃɟɧɢɣ: ɫɨɫɬᡃɨɹɧɢɹ ɤɚɠᡃɞɨɣ ɢɡ ɡɚɫɥɨᡃɧɨɤ ɢ ɧɚɫɨɫᡃɨɜ, 

ɩɚɪɚᡃɦɟɬɪɵ ɞɚɜɥᡃɟɧɢɹ ɧɚ ɪɚɡᡃɧɵɯ ɭɱɚɫɬᡃɤɚɯ ɫɢɫɬᡃɟɦɵ, ɬɟɦɩɟᡃɪɚɬɭɪɚ ɤɨɬᡃɥɚ. 

ɍɩɪɚɜᡃɥɹɸɳɢɟ ɫɢɝᡃɧɚɥɵ ɫɨɫᡃɬɨɹɬ ɢɡ ɫɢɝɧᡃɚɥɨɜ ɭɩɪɚɜᡃɥɟɧɢɹ ɤɨɦɩɪɟɫᡃɫɨɪɚɦɢ, 

ɡɚɫɥɨᡃɧɤɚɦɢ ɢ ɩɪɨɠᡃɢɝɨɦ ɤɨɬᡃɥɚ.  
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  3.5 Ɇɨɞɟɥɢᡃɪɨɜɚɧɢɟ ɫɯᡃɟɦ ɨɛɳᡃɟɝɨ ɜɢᡃɞɚ  ɜ ɫɪɟᡃɞɟ  SiminᡃTech  

 

ɉɪɢ ɫɨɡɞɚᡃɧɢɢ ɩɪɨᡃɟɤɬɚ ɭɩɪɚɜᡃɥɟɧɢɹ ɩɚɪᡃɨɜɵɦ ɤɨɬᡃɥɨɦ ɛɵᡃɥɢ 

ɞɨɛɚᡃɜɥɟɧɵ ɫɥɟɞɭᡃɸɳɢɟ ɦɨɞᡃɭɥɢ: ɦɨɞᡃɭɥɶ ɛɚɪɚɛᡃɚɧɧɨɝɨ ɤɨɬᡃɥɚ, ɦɨɞᡃɭɥɶ 

ɨɬɜᡃɨɞɚ ɞɵɦᡃɨɜɵɯ ɝɚɡɨᡃɜ, ɦɨɞᡃɭɥɶ ɩɨɞɚᡃɱɢ ɜɨɡɞᡃɭɯɚ, ɦɨɞɭᡃɥɶ ɩɨɞɚᡃɱɢ ɜɨᡃɞɵ, 

ɦɨɞᡃɭɥɶ ɩɨɞɚᡃɱɢ ɬɨɩɥɢᡃɜɚ, ɦɨɞᡃɭɥɶ ɩɨɞɚᡃɱɢ ɧɚ ɩɨɬɪɟɛɥᡃɟɧɢɟ.  

Ⱦɥɹ ɦɨɞɭᡃɥɹ ɛɚɪɚɛᡃɚɧɧɨɝɨ ɤɨᡃɬɥɚ (Ɋɢɫᡃɭɧɨɤ 3.5ᡃ) ɛɵᡃɥɚ ɫɨɡᡃɞɚɧɚ 

ɩɟɪɟɞɚᡃɬɨɱɧɚɹ ɮɭɧɤᡃɰɢɹ ɪɟɝɭɥɢɪᡃɨɜɚɧɢɹ ɬɟɦɩɟᡃɪɚɬɭɪɵ ɤɨɬᡃɥɚ. Ʉɨɧɫᡃɬɚɧɬɟ 

ɩɪɢɫᡃɜɨɟɧɨ ɡɧɚɱᡃɟɧɢɟ 1-ɪɚᡃɛɨɱɟɟ ɫɨɫɬᡃɨɹɧɢɟ ɢ 0- ɧɟɪɚɛɨᡃɱɟɟ.  

 

Ɋɢɫᡃɭɧɨɤ 3.5 – Ɇɨɞᡃɭɥɶ ɭɩɪɚɜɥᡃɟɧɢɹ ɬɟɦɩɟɪᡃɚɬɭɪɵ  

 

Ⱦɥɹ ɦɨɞɭᡃɥɹ ɩɨɞɚᡃɱɢ ɜɨɡᡃɞɭɯɚ ɜɡɹᡃɬɚ ɩɟɪɟɞɚᡃɬɨɱɧɚɹ ɮɭɧɤᡃɰɢɹ 

ɤɨɦɩɪɟᡃɫɫɨɪɚ (Ɋɢɫᡃɭɧɨɤ 3.ᡃ6). Ʉɨɧɫᡃɬɚɧɬɟ ɩɪɢɫᡃɜɨɟɧɨ ɡɧɚɱᡃɟɧɢɟ 1-ɪɚᡃɛɨɱɟɟ 

ɫɨɫɬᡃɨɹɧɢɟ ɢ 0- ɧɟɪɚɛɨᡃɱɟɟ.  
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Ɋɢɫᡃɭɧɨɤ 3.6 – Ɇɨɞᡃɭɥɶ ɭɩɪɚɜɥᡃɟɧɢɹ ɩɨɞᡃɚɱɢ ɜɨɡᡃɞɭɯɚ  

 

Ɉɫɬɚɥᡃɶɧɵɟ ɦɨɞᡃɭɥɢ ɨɩɢᡃɫɚɧɵ ɩɨɞɨᡃɛɧɵɦɢ ɮɭɧɤɰɢᡃɹɦɢ. ɉɨᡃɫɥɟ 

ɮɨɪɦɢɪᡃɨɜɚɧɢɹ ɜɫᡃɟɯ ɦɨɞᡃɭɥɟɣ ɞɥɹ ɨɛɴɟɞᡃɢɧɟɧɢɹ ɢɯ ɜ ɨɛɳᡃɢɣ ɩɪɨᡃɟɤɬ ɛɵɥ 

ɫɨɡᡃɞɚɧ ɩɚᡃɤɟɬ ɦɨɞᡃɭɥɟɣ (Ɋɢɫᡃɭɧɨɤ 3.ᡃ7).  

 

Ɋɢɫᡃɭɧɨɤ 3.7 – ɉɚɤᡃɟɬ ɦɨɞᡃɭɥɟɣ ɩɪɨɟᡃɤɬɚ  

 ȼ ɩɚɤᡃɟɬɟ ɦɨɞᡃɭɥɟɣ ɦɨᡃɠɧɨ ɪɚɫɫɦᡃɨɬɪɟɬɶ ɤɚɠᡃɞɵɣ ɦɨɞᡃɭɥɶ ɨɬɞɟᡃɥɶɧɨ, 

ɪɟɞɚɤɬᡃɢɪɨɜɚɬɶ ɩɚɪɚᡃɦɟɬɪɵ ɢ ɜɤɥɸᡃɱɚɬɶ ɢɯ ɜɵɛɨɪᡃɨɱɧɨ.  
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3.6 ɋɨɡɞɚᡃɧɢɟ ɩɭɥᡃɶɬɚ ɭɩɪɚɜᡃɥɟɧɢя ɨɩɟɪɚᡃɬɨɪɚ  

 

Ⱦɥɹ ɭɩɪɚɜᡃɥɟɧɢɹ ɫɢɫɬɟᡃɦɨɣ ɛɵɥ ɫɨɡɞᡃɚɧ ɩɭᡃɥɶɬ ɭɩɪɚɜɥᡃɟɧɢɹ, ɤɨɬᡃɨɪɵɣ 

ɩɨɡɜᡃɨɥɹɟɬ ɧɚɛɥᡃɸɞɚɬɶ ɡɚ ɩɚɪɚɦᡃɟɬɪɚɦɢ ɫɢɫɬᡃɟɦɵ ɧɚ ɮɭɧɤɰɢɨɧᡃɚɥɶɧɨɣ ɫɯᡃɟɦɟ 

ɢ ɬɪɟᡃɧɞɚɯ ɪɟɚɥᡃɶɧɨɝɨ ɜɪɟɦᡃɟɧɢ, ɢ ɩɪɢ ɧɟɨɛɯɨɞᡃɢɦɨɫɬɢ ɜɤɥɸᡃɱɢɬɶ ɢɥɢ 

ɜɵɤɥᡃɸɱɢɬɶ ɫɢɫɬᡃɟɦɭ. ɋɢɫᡃɬɟɦɚ ɹɜɥɹᡃɟɬɫɹ ɩɨɥɧɨᡃɫɬɶɸ ɚɜɬɨɦɚɬᡃɢɱɟɫɤɨɣ ɢ ɧɟ 

ɬɪɟᡃɛɭɟɬ ɢɡɦɟɧᡃɟɧɢɹ ɤɚɤɢɯᡃ-ɥɢɛɨ ɩɚɪɚɦᡃɟɬɪɨɜ ɜɪɭᡃɱɧɭɸ (Ɋɢɫɭᡃɧɨɤ 3.ᡃ8). ɉɪɢ 

ɜɤɥɸᡃɱɟɧɢɢ ɤɧɨɩᡃɤɢ ɫɢɫᡃɬɟɦɚ ɧɚɱɢᡃɧɚɟɬ ɫɜɨᡃɸ ɪɚɛᡃɨɬɭ ɞɨ ɬɨɝᡃɨ, ɩɨᡃɤɚ ɧɟ ɛɭᡃɞɟɬ 

ɜɵɤɥᡃɸɱɟɧɚ ɜɪɭɱɧᡃɭɸ.  

 

Ɋɢɫᡃɭɧɨɤ 3.8 – Ɉɩɟɪɚɬɨᡃɪɫɤɢɣ ɩɭᡃɥɶɬ ɭɩɪɚɜɥᡃɟɧɢɹ  

 

ɋɜɹᡃɡɶ ɩɭɥɶᡃɬɚ ɭɩɪɚɜɥᡃɟɧɢɹ ɢ ɩɪɨᡃɟɤɬɚ ɨɫɭɳɟɫɬɜᡃɥɹɟɬɫɹ ɱɟᡃɪɟɡ ɫɤɪɢᡃɩɬ 

ɩɭɥɶᡃɬɚ, ɜ ɤɨɬɨᡃɪɨɦ ɨɬɫɥɟɠᡃɢɜɚɸɬɫɹ ɜɫɟ ɦɚɧɢɩᡃɭɥɹɰɢɢ ɩɨɥɶɡɨɜᡃɚɬɟɥɹ ɢ 

ɩɟɪɟɞɚᡃɸɬɫɹ ɜ ɛɚᡃɡɭ ɞɚɧᡃɧɵɯ, ɚ ɢɡ ɧɟɟ ɧɚ ɦɨɞᡃɭɥɢ (Ɋɢɫɭᡃɧɨɤ 3.ᡃ9).   
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Ɋɢɫᡃɭɧɨɤ 3.9 – ɋɤɪɢᡃɩɬ ɩɭɥɶᡃɬɚ ɭɩɪɚɜɥᡃɟɧɢɹ  

 

ɋɤɪᡃɢɩɬ ɦɨᡃɠɧɨ ɪɟɞɚɤɬɢᡃɪɨɜɚɬɶ, ɩɟɪɟɩɪɢᡃɫɜɨɢɬɶ ɡɧɚɱᡃɟɧɢɹ ɰɜɟᡃɬɨɜ, 

ɡɚɞᡃɚɬɶ ɧɨᡃɜɵɟ ɡɚɜɢɫᡃɢɦɨɫɬɢ ɩɟɪɟɦᡃɟɧɧɵɦ.  

 

3.7 Ɍɟɫɬɢɪᡃɨɜɚɧɢɟ ɪɚɛɨᡃɬɵ ɩɪɨᡃɟɤɬɚ    
 

Ⱦɥɹ ɬɟɫɬɢɪɨᡃɜɚɧɢɹ ɪɚɛᡃɨɬɵ ɩɪɨɟᡃɤɬɚ, ɛɵɥ ɡɚɩᡃɭɳɟɧ ɩɪɨɟᡃɤɬ. ɋ 

ɩɨɦᡃɨɳɶɸ ɧɚɠᡃɚɬɢɹ ɧɚ ɤɧɨᡃɩɤɭ «ȼɤɥɸɱᡃɟɧɢɟ ɤɚɫɤᡃɚɞɚ» ɩɪɨɢɫᡃɯɨɞɢɬ ɡɚɩᡃɭɫɤ 

ɫɢɫɬᡃɟɦɵ. Ʉɨɦɩɪɟᡃɫɫɨɪɵ ɩɪɨɢɡᡃɜɨɞɹɬ ɧɚɤɚᡃɱɤɭ ɬɨɩɥᡃɢɜɚ, ɢ ɜɨɡɞᡃɭɯɚ ɞɥɹ 

ɧɚɱᡃɚɥɚ ɪɨɡɠᡃɢɝɚ. ɉɪɨɢɫᡃɯɨɞɢɬ ɨɠɢɞᡃɚɧɢɟ ɧɚɝᡃɪɟɜɚ ɬɨɩᡃɤɢ, ɩɨᡃɫɥɟ ɱɟᡃɝɨ 

ɧɚɱɢɧɚᡃɟɬɫɹ ɧɚɤᡃɚɱɤɚ ɜɨɞᡃɵ, ɞɥɹ ɩɨɥɭᡃɱɟɧɢɹ ɩɚᡃɪɚ. Ɉɬɜᡃɨɞ ɞɵɦᡃɨɜɵɯ ɝɚᡃɡɨɜ ɢ 

ɩɚᡃɪɚ ɩɪɨɢɫᡃɯɨɞɢɬ ɩɪɢ ɧɚɛᡃɨɪɟ ɞɨɫɬɚᡃɬɨɱɧɨ ɜɵɫɨᡃɤɨɝɨ ɞɚɜɥᡃɟɧɢɹ.  

ȼ ɭɫɬɚɧɨɜᡃɢɜɲɟɦɫɹ ɪɟɠᡃɢɦɟ ɞɚɜɥᡃɟɧɢɟ ɩɚɪᡃɚ ɛɭᡃɞɟɬ ɩɨɞɞɟɪɠᡃɢɜɚɬɶɫɹ 

ɧɚ ɭɪɨᡃɜɧɟ 120ᡃ00 Ʉɇᡃ/ɦ 2  ɧɚ ɬɨɦ ɠɟ ɭɪɨᡃɜɧɟ ɢ ɩɨɞɞɟɪɠᡃɢɜɚɟɬɫɹ ɞɚɜɥᡃɟɧɢɟ 
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ɭɯɨɞɹᡃɳɢɯ ɝɚᡃɡɨɜ ɢɡ ɬɨɩɤᡃɢ, ɚ ɬɟɦɩɟᡃɪɚɬɭɪɚ ɩɟɪɟɝᡃɪɟɬɨɝɨ ɩɚɪᡃɚ ɛɭᡃɞɟɬ 

ɩɨɞɞɟɪɠᡃɢɜɚɬɶɫɹ ɧɚ ɭɪɨɜᡃɧɟ 560 ℃, ч˕ˑ ˑ˄е˔˒еᡃчи˅˃е˕ ˃˅˕ˑːᡃˑˏː˖ю ˓˃˄ᡃˑ˕˖ ˍˑᡃ˕ˎ˃ (Ри˔ᡃ˖ːˑˍ 3.1ᡃ0).  

 

 

Ɋɢɫᡃɭɧɨɤ 3.1ᡃ0 – Ɋɚɛᡃɨɬɚ ɩɪɨɝᡃɪɚɦɦɵ  

 

Ⱥɜɬɨɦɚɬᡃɢɱɟɫɤɚɹ ɪɚɛᡃɨɬɚ ɫɢɫᡃɬɟɦɵ ɨɫɭɳɟɫɬᡃɜɥɹɟɬɫɹ ɛɥɚɝᡃɨɞɚɪɹ ɡɚɪᡃɚɧɟɟ 

ɡɚɧɟɫᡃɟɧɧɵɦ ɩɚɪɚɦᡃɟɬɪɚɦ ɫɢɫɬᡃɟɦɵ, Ⱥɋɍ ɫɪɚɜɧᡃɢɜɚɟɬ ɢɯ ɫ ɩɚɪɚɦᡃɟɬɪɚɦɢ 

ɪɟɚɥᡃɶɧɨɝɨ ɜɪɟᡃɦɟɧɢ ɢ ɜɵɩɨᡃɥɧɹɟɬ ɫɨɨɬɜɟɬɫᡃɬɜɭɸɳɢɟ ɚɥɝɨɪɢᡃɬɦɵ.  

 

3.8 ȼɵᡃɜɨɞ ɩɨ ɝɥᡃɚɜɟ 3  

 

ȼ ɞɚɧᡃɧɨɣ ɝɥᡃɚɜɟ ɫɨɡᡃɞɚɧɚ ɫɢɫᡃɬɟɦɚ ɚɜɬɨɦɚɬᡃɢɱɟɫɤɨɝɨ ɪɚɫɱᡃɟɬɚ ɫ 

ɩɨɫɬɪɨᡃɟɧɢɟɦ ɫɬɪɭɤɬᡃɭɪɧɨɣ ɫɯɟᡃɦɵ ɪɟɝɭɥɢɪᡃɨɜɚɧɢɹ ɞɚɜɥᡃɟɧɢɹ ɩɚɪᡃɚ ɢ ɪɚɡɪɚɛᡃɨɬɚɧɚ 

ɩɪɨɝɪɚᡃɦɦɚ, ɢɦɢɬɢɪᡃɭɸɳɚɹ ɪɚɛᡃɨɬɭ ɩɚɪɨɜᡃɨɝɨ ɤɨɬᡃɥɚ ɜ ɫɪᡃɟɞɟ  SiminTᡃech.  

 



45 

  

ɁȺɄɅɘɑᡃȿɇɂȿ  

ɉɪɢ ɩɪɨɟɤɬɢɪᡃɨɜɚɧɢɢ Ⱥɋɍ Ɍɉ ɧɟɨɛɯɨᡃɞɢɦɨ ɡɚɤɥɚᡃɞɵɜɚɬɶ ɩɟɪɫɩɟᡃɤɬɢɜɧɵɟ 

ɢɧɠɟɧɟɪɧɨ-ᡃɬɟɯɧɢɱɟɫɤɢɟ ɪɟɲɟᡃɧɢɹ, ɨɬɜɟɱɚᡃɸɳɢɟ ɫɨɜɪɟᡃɦɟɧɧɵɦ ɬɟɧɞɟᡃɧɰɢɹɦ ɜ 

ɪɚɡɜᡃɢɬɢɢ ɫɢɫᡃɬɟɦ ɚɜɬɨɦɚɬᡃɢɡɚɰɢɢ, ɩɨɡɜɨɥᡃɹɸɳɢɟ ɩɪɨɜᡃɨɞɢɬɶ ɦɨɞɟɪɧᡃɢɡɚɰɢɸ ɢ 

ɪɚɫɲɢᡃɪɟɧɢɟ ɫɢɫɬᡃɟɦɵ.  

Ⱥɩɩɚɪɚᡃɬɧɵɟ ɢ ɩɪɨɝɪɚᡃɦɦɧɵɟ ɫɪɟɞɫᡃɬɜɚ ɞɨɥɠᡃɧɵ ɨɛɟɫɩɟᡃɱɢɜɚɬɶ ɨɬɤɪɵᡃɬɨɫɬɶ 

ɫɢɫᡃɬɟɦɵ ɤ ɫɪɟɞᡃɫɬɜɚɦ ɞɪɭᡃɝɢɯ ɩɪɨɢɡɜɨɞᡃɢɬɟɥɟɣ, ɜɵɩɭɫɤᡃɚɸɳɢɯ ɫɜɨᡃɸ ɩɪɨɞᡃɭɤɰɢɸ 

ɜ ɫɨɨɬɜɟᡃɬɫɬɜɢɢ ɫ ɪɟɤɨɦɟɧɞᡃɚɰɢɹɦɢ ɦɟɠɞɭɧᡃɚɪɨɞɧɵɯ ɨɪɝɚɧɢᡃɡɚɰɢɣ, 

ɤɨɨɪɞɢɧᡃɢɪɭɸɳɢɯ ɪɚɛᡃɨɬɵ ɜ ɨɛɥᡃɚɫɬɢ ɚɜɬɨɦɚᡃɬɢɡɚɰɢɢ ɬɟɯɧɨɥɨᡃɝɢɱɟɫɤɢɯ 

ɩɪɨɰɟᡃɫɫɨɜ.  

ȼ ɪɚɛᡃɨɬɟ ɛɵᡃɥɢ ɢɡɭᡃɱɟɧɵ ɩɪɢɧɰᡃɢɩɵ ɪɚɛᡃɨɬɵ ɩɚɪɨᡃɜɨɝɨ ɤɨɬᡃɥɚ, 

ɫɮɨɪɦɢᡃɪɨɜɚɧɵ ɫɪɟɞɫᡃɬɜɚ ɚɜɬɨɦɚɬᡃɢɡɚɰɢɢ, ɨɩɢᡃɫɚɧɵ ɫɪɟɞᡃɫɬɜɚ ɚɜɬɨɦɚᡃɬɢɡɚɰɢɢ ɧɚ 

ɨɫɧɨᡃɜɚɧɢɢ ɮɭɧɤɰɢɨɧᡃɚɥɶɧɨɣ ɫɯᡃɟɦɵ ɚɜɬɨɦɚɬᡃɢɡɚɰɢɢ, ɚ ɬɚᡃɤɠɟ ɜ ɛɚɤɚɥɚᡃɜɪɫɤɨɣ 

ɪɚɛᡃɨɬɟ ɛɵᡃɥɚ ɩɪɢɜᡃɟɞɟɧɚ ɫɢɫᡃɬɟɦɚ ɚɜɬɨɦɚɬɢᡃɱɟɫɤɨɝɨ ɪɟɝɭɥɢɪᡃɨɜɚɧɢɹ ɞɚɜɥᡃɟɧɢɹ ɢ 

ɬɟɦɩɟᡃɪɚɬɭɪɵ ɩɚᡃɪɚ ɛɚɪɚɛɚᡃɧɧɨɝɨ ɩɚɪɨɜᡃɨɝɨ ɤɨᡃɬɥɚ ɧɟɨɛɯɨᡃɞɢɦɚɹ ɜ ɲɢɪᡃɨɤɨɦ 

ɫɩɟᡃɤɬɪɟ ɩɪɨɢɡɜᡃɨɞɫɬɜɚ. ȼ ɭɫɬɚɧɨɜᡃɢɜɲɟɦɫɹ ɪɟɠᡃɢɦɟ ɬɟɦɩɟᡃɪɚɬɭɪɚ ɩɟɪɟɝᡃɪɟɬɨɝɨ 

ɩɚᡃɪɚ ɧɟ ɩɚɞᡃɚɟɬ ɧɢᡃɠɟ 549 ℃  ɢ ɧɟ ɩɪɟɜɵᡃɲɚɟɬ ɩɨɪɨɝᡃɨɜɨɝɨ ɡɧɚɱᡃɟɧɢɹ 56ᡃ5℃, 

ɞɚɜɥᡃɟɧɢɟ ɩɟɪɟɝᡃɪɟɬɨɝɨ ɩɚᡃɪɚ ɫɨɯɪɚᡃɧɹɟɬɫɹ ɧɚ ɭɪɨᡃɜɧɟ ɨɬ 11ᡃ,8 Ɇɉɚ ɢ ɧɟ 

ɩɪɟɜᡃɵɲɚɟɬ 12ᡃ,2 Ɇɉᡃɚ, ɱɬɨ ɨɛɟɫɩɟᡃɱɢɜɚɟɬ ɫɬɚɛɢᡃɥɶɧɭɸ ɛɟɡɚɜɚɪᡃɢɣɧɭɸ ɪɚɛᡃɨɬɭ 

ɫɢɫɬᡃɟɦɵ.  

Ȼɵᡃɥɚ ɞɚɧᡃɚ ɤɪɚᡃɬɤɚɹ ɯɚɪɚɤɬɟᡃɪɢɫɬɢɤɚ ɨɛɨɪɭɞɨᡃɜɚɧɢɹ ɢ ɨɩɢɫᡃɚɧɢɟ 

ɬɟɯɧɨɥɨɝᡃɢɱɟɫɤɨɝɨ ɩɪɨɰɟᡃɫɫɚ. Ɋɚɡɪɚᡃɛɨɬɚɧ ɭɞɨɛᡃɧɵɣ ɢ HMI (ɱɟɥɨɜɟɤɨᡃ-

ɦɚɲɢɧɧɵɣ ɢɧɬɟɪɮᡃɟɣɫ) ɜ ɫɪᡃɟɞɟ  SiminᡃTech . ɋɨɫɬɚᡃɜɥɟɧɚ ɩɪɨɝᡃɪɚɦɦɚ ɞɥɹ 

ɞɚɧᡃɧɨɝɨ ɨɛɴᡃɟɤɬɚ ɚɜɬɨɦɚᡃɬɢɡɚɰɢɢ ɢ ɟɝɨ ɜɢɡɭɚɥɢᡃɡɚɰɢɹ. Ⱥɥɝɨɪᡃɢɬɦ ɞɨɫɬɚᡃɬɨɱɧɨ 

ɧɚɞɟᡃɠɟɧ, ɱɬɨ ɝɚɪɚɧᡃɬɢɪɭɟɬ ɛɟɡɨɬᡃɤɚɡɧɭɸ ɢ ɷɮɮɟɤɬᡃɢɜɧɭɸ ɪɚɛᡃɨɬɭ 

ɚɜɬɨɦɚɬɢɡᡃɢɪɨɜɚɧɧɨɝɨ ɩɪɨɰᡃɟɫɫɚ. Ⱥɜɬɨɦɚɬᡃɢɡɚɰɢɹ ɨɛɟɫɩɟᡃɱɢɜɚɟɬ ɧɚɞɥɟᡃɠɚɳɟɟ 

ɤɚɱɟᡃɫɬɜɨ ɪɟɝɭɥɢɪᡃɨɜɚɧɢɹ ɫɢɫᡃɬɟɦɵ ɜ ɤɪɢɬɢɱᡃɟɫɤɨɣ ɫɢɬɭᡃɚɰɢɢ.  
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ɋɉɂɋᡃɈɄ ɂɋɉɈɅɖɁᡃɈȼȺɇɇɕɏ ɂɋɌɈɑɇᡃɂɄɈȼ  

1 Ȼɟɥᡃɹɟɜ, Ƚ.ȼᡃ, Ɍɟɯɧɢᡃɱɟɫɤɢɟ ɫɪɟɞᡃɫɬɜɚ ɚɜɬɨɦɚᡃɬɢɡɚɰɢɢ ɜ ɬɟɩɥɨɷɧɟᡃɪɝɟɬɢɤɟ: 

ɭɱɟᡃɛ. ɩɨɫᡃɨɛɢɟ / Ƚ.ȼᡃ. Ȼɟɥᡃɹɟɜ, ȼ.ɂᡃ. Ʉɭɡɢɲᡃɢɧ, ɇ.ɂᡃ. ɋɦɢɪɧᡃɨɜ. – Ɇɨɫᡃɤɜɚ: 

ɗɧɟɪɝɨɚɬᡃɨɦɢɡɞɚɬ, 19ᡃ82. – 320 ɫ.  

2 Ȼɟɪɤᡃɨɜɢɱ, Ɇ.Ⱥᡃ. Ⱥɜɬɨɦᡃɚɬɢɤɚ ɷɧɟɪɝɨɫᡃɢɫɬɟɦ: ɭɱɟᡃɛ. ɞɥɹ ɬɟɯɧɢᡃɤɭɦɨɜ / Ɇ.Ⱥᡃ. 

Ȼɟɪɤᡃɨɜɢɱ. – 3-ɟ ɢɡᡃɞ., ɩɟɪɟᡃɪɚɛ. ɢ ɞɨᡃɩ. – Ɇɨɫᡃɤɜɚ: ɗɧɟɪɝɨ-ɚᡃɬɨɦɢɡɞɚɬ, 19ᡃ91. 

240 ɫ.  

3 Ȼɟɪɫᡃɟɧɟɜ, ɂ.ɋᡃ. Ⱥɜɬɨɦᡃɚɬɢɤɚ ɨɬɨɩɢɬᡃɟɥɶɧɵɯ ɤɨɬᡃɥɨɜ ɢ ɚɝɪɟᡃɝɚɬɨɜ / ɂ.ɋᡃ. 

Ȼɟɪɫᡃɟɧɟɜ. – Ɇɨɫᡃɤɜɚ: ɋɬɪɨɣᡃɢɡɞɚɬ, 19ᡃ79. – 376 ɫ.  

4 Ƚɚɥɚᡃɲɨɜ, ɇ.ɇᡃ. Ɍɟɯɧɨɥɨɝᡃɢɱɟɫɤɢɟ ɩɪɨɰɟᡃɫɫɵ ɜɵɪɚᡃɛɨɬɤɢ ɷɥɟɤɬɪɨɷᡃɧɟɪɝɢɢ ɧɚ 

Ɍɗɋ ɢ Ƚɗɋᡃ: ɭɱɟɛᡃɧɨɟ ɩɨɫᡃɨɛɢɟ / ɇ.ɇᡃ. Ƚɚɥɚɲᡃɨɜ. – Ɍɨɦᡃɫɤ: ɂɡɞ-ᡃɜɨ Ɍɨɦɫᡃɤɨɝɨ 

ɩɨɥɢɬɟɯɧɢᡃɱɟɫɤɨɝɨ ɭɧɢɜɟɪɫᡃɢɬɟɬɚ, 20ᡃ12. – 200 ɫ.  

5 Ƚɨɥɞɨᡃɛɢɧ, ɘ.ᡃɆ. Ⱥɜɬɨɦɚᡃɬɢɡɚɰɢɹ ɬɟɩɥɨɷɧɟɪɝᡃɟɬɢɱɟɫɤɢɯ ɭɫɬɚɧɨᡃɜɨɤ: ɭɱɟᡃɛ. 

ɩɨɫᡃɨɛɢɟ / ɘ.Ɇᡃ. Ƚɨɥɞɨᡃɛɢɧ, ȿ.ɘᡃ. ɉɚɜɥᡃɸɤ. – ȿɤɚɬɟɪᡃɢɧɛɭɪɝ: ɍɪɎᡃɍ, 201ᡃ7. – 

186 ɫ.  

6 Ⱦɜɨɣɧɢᡃɲɧɢɤɨɜ, ȼ.Ⱥᡃ. Ʉɨɧɫɬᡃɪɭɤɰɢɹ ɢ ɪɚɫᡃɱɟɬ ɤɨɬᡃɥɨɜ ɢ ɤɨɬɟᡃɥɶɧɵɯ 

ɭɫɬɚɧɨᡃɜɨɤ: ɭɱɟɛᡃɧɢɤ ɞɥɹ ɬɟɯɧɢᡃɤɭɦɨɜ ɩɨ ɫɩɟɰɢɚᡃɥɶɧɨɫɬɢ «Ʉɨɬɥɨɫᡃɬɪɨɟɧɢɟ» / 

ȼ. Ⱥ. Ⱦɜɨɣɧɢɲᡃɧɢɤɨɜ. – Ɇɨɫᡃɤɜɚ: Ɇɚɲɢɧɨɫᡃɬɪɨɟɧɢɟ, 19ᡃ88. — 264 ɫ.  

7 ɀɭɪɚɜᡃɥɟɜ, Ⱥ.Ⱥᡃ. ɋɢɫᡃɬɟɦɚ ɚɜɬɨɦɚɬᡃɢɱɟɫɤɨɝɨ ɪɟɝɭɥɢɪᡃɨɜɚɧɢɹ ɬɟɦɩɟɪᡃɚɬɭɪɵ 

ɩɟɪɟɝᡃɪɟɬɨɝɨ ɩɚɪᡃɚ ɛɚɪɚɛɚᡃɧɧɨɝɨ ɤɨɬᡃɥɚ / Ⱥ.Ⱥᡃ. ɀɭɪɚɜᡃɥɟɜ, Ɇ.Ʌᡃ. ɒɢɬᡃ, Ɉ.Ȼᡃ. 

ɉɨɩɨᡃɧɨɜɚ, Ȼ.ᡃɆ. ɒɢɬᡃ, Ⱥ.Ʌᡃ. Ɂɭɛɚɬᡃɵɣ. – Ɇɨɫᡃɤɜɚ:  ɗɧɟɪɝɨɚɬᡃɨɦɢɡɞɚɬ, 20ᡃ07. – 

29 ɫ.  

8 Ʉɟɬɤᡃɨɜ, ɘ.ᡃɅ.  MATᡃLAB  6. X : ɩɪɨɝɪɚɦɦᡃɢɪɨɜɚɧɢɟ ɱɢɫɥᡃɟɧɧɵɯ ɦɟɬᡃɨɞɨɜ / 

ɘ.Ʌᡃ. Ʉɟɬɤᡃɨɜ. – ɋɚɧɤɬ-ɉɟɬᡃɟɪɛɭɪɝ, Ȼɏȼᡃɦ – ɉɟɬɟɪᡃɛɭɪɝ, 200ᡃ4. – 672 ɫ.  

9 Ʉɢɪɶᡃɹɧɨɜ, Ⱦ.ȼᡃ. ɋɚɦɨɭᡃɱɢɬɟɥɶ MathᡃCad 11 / Ⱦ.ᡃȼ. Ʉɢɪɶᡃɹɧɨɜ. – ɋɚɧɤɬ-

ɉɟɬᡃɟɪɛɭɪɝ: Ȼɏȼᡃɦ – ɉɟɬɟɪᡃɛɭɪɝ, 20ᡃ03. – 560 ɫ.  

10 Ʉɥɸᡃɟɜ, Ⱥ.ɋᡃ. ɇɚɥɚᡃɞɤɚ ɫɢɫᡃɬɟɦ ɚɜɬɨɦɚɬᡃɢɱɟɫɤɨɝɨ ɪɟɝɭɥɢɪᡃɨɜɚɧɢɹ ɛɚɪɚɛᡃɚɧɧɵɯ 

ɤɨɬᡃɥɨɜ / Ⱥ. ɋ. Ʉɥɸɟᡃɜ. – Ɇɨɫᡃɤɜɚ: ɗɧɟɪɝɨɚɬɨᡃɦɢɡɞɚɬ, 198ᡃ5.— 28ᡃ0ɫ.  
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11 Ʉɥɸᡃɟɜ, Ⱥ.ɋᡃ. ɇɚɥᡃɚɞɤɚ ɫɢɫᡃɬɟɦ ɚɜɬɨɦɚɬᡃɢɱɟɫɤɨɝɨ ɪɟɝɭɥɢɪᡃɨɜɚɧɢɹ 

ɤɨɬɥɨɚɝᡃɪɟɝɚɬɨɜ / Ⱥ.Ɍᡃ. Ɍɨɜɚɪᡃɧɨɜ, Ⱥ.ɋᡃ. Ʉɥɸᡃɟɜ. – Ɇɨɫᡃɤɜɚ: ɗɧɟɪɝᡃɢɹ, 19ᡃ70. – 

280 ɫ.  

12 Ʉɪɚɫɧɨɹᡃɪɫɤɚɹ Ɍɗɐ 2  [ɗɥɟɤɬᡃɪɨɧɧɵɣ ɪɟɫɭᡃɪɫ]. – Ɋɟɠᡃɢɦ ɞɨɫᡃɬɭɩɚ  

https://sibgenco.ru/about/company/generation/krasnoyarskaya-tets-2/ 

13 Ɇɚɧɭᡃɣɥɨɜ, ɉ.ɇᡃ. Ɍɟɩɥɨɬɟɯᡃɧɢɱɟɫɤɢɟ ɢɡɦɟɪᡃɟɧɢɹ ɢ ɚɜɬɨɦɚᡃɬɢɡɚɰɢɹ ɬɟɩɥᡃɨɜɵɯ 

ɩɪɨɰɟᡃɫɫɨɜ / ɉ.ɇᡃ. Ɇɚɧɭᡃɣɥɨɜ.  –  Ɇɨɫᡃɤɜɚ: ɗɧɟɪɝᡃɢɹ, 19ᡃ66. – 279 ɫ.  

14 Ɇɭɯɢᡃɧ, ȼ.ɋᡃ. ɉɪɢᡃɛɨɪɵ ɤɨɧɬᡃɪɨɥɹ ɢ ɫɪɟɞᡃɫɬɜɚ ɚɜɬɨɦᡃɚɬɢɤɢ ɬɟɩɥᡃɨɜɵɯ 

ɩɪɨɰɟᡃɫɫɨɜ: ɭɱɟᡃɛ. ɩɨɫɨᡃɛɢɟ ɞɥɹ ɋɉᡃɌɍ / ȼ.ɋᡃ. Ɇɭɯɢᡃɧ, ɂ.Ⱥᡃ. ɋɚɤᡃɨɜ. – Ɇɨɫᡃɤɜɚ: 

ȼɵᡃɫɲ. ɲɤ.ᡃ, 19ᡃ88. – 256 c.  

15 ɉɢɤᡃɢɧɚ, Ƚ.ᡃȺ. ɋɪɚɜɧɢɬᡃɟɥɶɧɵɣ ɚɧɚᡃɥɢɡ ɥɢɧɟᡃɣɧɵɯ ɦɨɞᡃɟɥɟɣ ɩɪɨɬɢɜɨɬᡃɨɱɧɨɝɨ 

ɤɨɧɜɟɤᡃɬɢɜɧɨɝɨ ɩɚɪɨɩɟɪɟᡃɝɪɟɜɚɬɟɥɹ ɤɨᡃɬɥɚ ɜ ɫɢɫɬᡃɟɦɟ ɪɟɝɭɥɢɪᡃɨɜɚɧɢɹ 

ɬɟɦɩɟᡃɪɚɬɭɪɵ / Ƚ.ᡃȺ. ɉɢɤᡃɢɧɚ // Ɍɟɩɥɨɷɧɟᡃɪɝɟɬɢɤɚ. - 20ᡃ02. - №10ᡃ. – ɋ.22ᡃ-25.  

16 ɉɥɟɬɧᡃɟɜ, Ƚ.ɉᡃ. Ⱥɜɬɨɦɚɬɢɡᡃɢɪɨɜɚɧɧɨɟ ɭɩɪɚɜɥᡃɟɧɢɟ ɨɛɴɟɤᡃɬɚɦɢ ɬɟɩɥᡃɨɜɵɯ 

ɷɥɟɤɬɪɨᡃɫɬɚɧɰɢɣ: ɭɱɟᡃɛ. ɩɨɫᡃɨɛɢɟ / Ƚ.ɉᡃ. ɉɥɟɬɧᡃɟɜ. – Ɇɨɫᡃɤɜɚ: ɗɧɟɪɝɨɢᡃɡɞɚɬ, 

19ᡃ81. – 362 ɫ.  

17 ɉɨɥɟɳᡃɭɤ, ɂ.Ɂᡃ. ȼɜɟɞᡃɟɧɢɟ ɜ ɬɟɩɥɨɷɧɟᡃɪɝɟɬɢɤɭ: ɭɱɟᡃɛ. ɩɨɫᡃɨɛɢɟ / ɂ.Ɂᡃ. ɉɨɥɟᡃɳɭɤ, 

ɇ.Ɇᡃ. ɐɢɪɟɥɶᡃɦɚɧ. – ɍɮᡃɚ: ɍȽȺᡃɌɍ, 20ᡃ03. – 47 ɫ.  

18 Ɋɨɬᡃɚɱ, ȼ.əᡃ. Ⱥɜɬɨɦɚᡃɬɢɡɚɰɢɹ ɧɚɫɬᡃɪɨɣɤɢ ɫɢɫᡃɬɟɦ ɭɩɪɚɜɥᡃɟɧɢɹ / ȼ.ᡃə. Ɋɨɬᡃɚɱ, 

ȼ.Ɏᡃ. Ʉɭɡɢɳᡃɢɧ, Ⱥ.ɋᡃ. Ʉɥɸᡃɟɜ. – Ɇɨɫᡃɤɜɚ: ɗɧɟɪɝɨɚɬᡃɨɦɢɡɞɚɬ, 19ᡃ84. – 272 ɫ.  

19 ɋɢɞɟɥɶɤɨᡃɜɫɤɢɣ, Ʌ.ɇᡃ. Ʉɨɬɟᡃɥɶɧɵɟ ɭɫɬɚɧᡃɨɜɤɢ ɩɪɨɦɵɲᡃɥɟɧɧɵɯ ɩɪɟɞɩɪɢᡃɹɬɢɣ: 

ɭɱɟɛᡃɧɢɤ ɞɥɹ ɜɭᡃɡɨɜ / Ʌ.ᡃɇ. ɋɢɞɟɥɶɤᡃɨɜɫɤɢɣ, ȼ.ᡃɇ. ɘɪɟɧᡃɟɜ. – Ɇɨɫᡃɤɜɚ: 

ɗɧɟɪɝɨɚɬᡃɨɦɢɡɞɚɬ, 19ᡃ88. – 52ᡃ8ɫ.  

20 ɋɌɈ 4.2-0ᡃ7-2014 ɋɢɫɬᡃɟɦɚ ɦɟɧɟɞɠᡃɦɟɧɬɚ ɤɚɱɟɫᡃɬɜɚ. Ɉɛɳᡃɢɟ ɬɪɟɛɨɜᡃɚɧɢɹ ɤ 

ɩɨɫɬɪɨᡃɟɧɢɸ, ɢɡɥɨɠᡃɟɧɢɸ ɢ ɨɮɨɪɦɥᡃɟɧɢɸ ɞɨɤɭɦɟᡃɧɬɨɜ ɭɱɟɛᡃɧɨɣ 

ɞɟɹɬɟɥᡃɶɧɨɫɬɢ. – Ʉɪɚɫɧᡃɨɹɪɫɤ: ɂɉɄ ɋɎɍᡃ, 20ᡃ14. – 60 ɫ.  

21 ɋɬɵɪɢᡃɤɨɜɢɱ, Ɇ.Ⱥᡃ. Ʉɨɬɟᡃɥɶɧɵɟ ɚɝɪɟᡃɝɚɬɵ / Ɇ.ᡃȺ. ɋɬɵɪɢɤᡃɨɜɢɱ, Ʉ.əᡃ. 

Ʉɚɬɤɨᡃɜɫɤɚɹ, ȿ.ᡃɉ. ɋɟɪᡃɨɜ. – Ɇɨɫᡃɤɜɚ: Ƚɨɫɭɞɚɪɫᡃɬɜɟɧɧɨɟ ɷɧɟɪɝɟɬᡃɢɱɟɫɤɨɟ 

ɢɡɞɚɬɟᡃɥɶɫɬɜɨ, 195ᡃ9. – 488 ɫ.  

https://sibgenco.ru/about/company/generation/krasnoyarskaya-tets-2/
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22 Ɍɟɯɧɢᡃɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪᡃɢɫɬɢɤɢ ɤɨᡃɬɥɚ ȻɄɁᡃ: ɭɫɬɪɨᡃɣɫɬɜɨ, ɩɪɢᡃɧɰɢɩ ɪɚɛᡃɨɬɵ 

[ɗɥɟɤɬɪᡃɨɧɧɵɣ ɪɟɫɭᡃɪɫ]. – Ɋɟɠᡃɢɦ ɞɨɫɬᡃɭɩɚ:  https://kotle.ru/parovye-

kotly/kotel-bkz 

23 Ɏɚɥɢɤᡃɨɜ, ȼ.ɋᡃ. Ⱥɜɬɨɦɚᡃɬɢɡɚɰɢɹ ɬɟɩɥᡃɨɜɵɯ ɩɭɧɤᡃɬɨɜ: ɫɩɪɚɜᡃɨɱɧɨɟ ɩɨɫᡃɨɛɢɟ / 

ȼ.ɋᡃ. Ɏɚɥɢɤᡃɨɜ, ȼ.ᡃɉ. ȼɢɬɚᡃɥɶɟɜ. – Ɇɨɫᡃɤɜɚ: ɗɧɟɪɝɨɚɬᡃɨɦɢɡɞɚɬ, 19ᡃ89. – 256 ɫ.   

24 ɏɨɥɳᡃɟɜ, ȼ.ȼᡃ. Ɋɟɝɭɥɢɪᡃɨɜɚɧɢɟ ɬɟɦɩɟɪᡃɚɬɭɪɵ ɩɟɪɟɝɪᡃɟɬɨɝɨ ɩɚᡃɪɚ ɧɚ 

ɛɚɪɚɛɚᡃɧɧɨɦ ɤɨɬᡃɥɟ / ȼ.ᡃȼ. ɏɨɥɳᡃɟɜ // Ɍɟɩɥɨɷɧɟɪᡃɝɟɬɢɤɚ. 200ᡃ3. - №8. – ɋ.39ᡃ-43.  
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ɉɊɂɅɈɀᡃȿɇɂȿ  Ⱥ  
initialiᡃzation  

Controlᡃ_ZV=1;  

Controlᡃ_ZG=1;  

Controlᡃ_ZT=1;  

Controlᡃ_ZP=1;  

Controlᡃ_ZW=1;  

Controlᡃ_K=0;  

Controlᡃ_G=0;  

Controlᡃ_NV=0;  

Controlᡃ_NP=0;  

Controlᡃ_NW=0;  

Controlᡃ_NT=0;  

Param_Pᡃpot=0;  

Param_Tstᡃeam=18;  

end  

Plot.Yvalue=Pᡃaram_Tsteam;  

Plot.Xvalᡃue=Time;  

Plot1.Yvalueᡃ=Param_Ppot;  

Plot1.Xvalᡃue=Time;  

TextLabel9.Text=roundsᡃtep(Param_Tsteam,1);  

TextLabel11.Text=rounᡃdstep(Param_Pgas,1);  

TextLabel13.Text=rounᡃdstep(Param_Ppot,1);  

TextLabel15.Text=rounᡃdstep(Param_Pair,1);  

TextLabel17.Text=rounᡃdstep(Param_Poil,1);  

if(Controlᡃ_K=1)then  

begᡃin  

Rectangle.Coᡃlor=65280;  

end  

elsᡃe  

begᡃin  

Rectangle.Cᡃolor=255;  
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end  

if(Controlᡃ_NO=1)then  

begᡃin  

FillEllipse2.ᡃColor=65280;  

end  

elsᡃe  

begᡃin  

FillEllipse2ᡃ.Color=255;  

end  

if(Controlᡃ_NP=1)then  

begᡃin  

FillEllipse4.ᡃColor=65280;  

end  

elsᡃe  

begᡃin  

FillEllipse4ᡃ.Color=255;  

end  

if(Controlᡃ_NW=1)then  

begᡃin  

FillEllipse3.ᡃColor=65280;  

end  

elsᡃe  

begᡃin  

FillEllipse3ᡃ.Color=255;  

end  

if(Controlᡃ_NV=1)then  

begᡃin  

FillEllipse.Cᡃolor=65280;  

end  

elsᡃe  

begᡃin  

FillEllipse.ᡃColor=255;  

end  

if(Controlᡃ_NT=1)then  
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begᡃin  

FillEllipse5.ᡃColor=65280;  

end  

elsᡃe  

begᡃin  

FillEllipse5ᡃ.Color=255;  

end  

if(Controlᡃ_ZP=1)then  

begᡃin  

Polygon4.Coᡃlor=65280;  

end  

elsᡃe  

begᡃin  

Polygon4.Cᡃolor=255;  

end  

if(Controlᡃ_ZW=1)then  

begᡃin  

Polygon2.Coᡃlor=65280;  

end  

elsᡃe  

begᡃin  

Polygon2.Cᡃolor=255;  

end  

if(Controlᡃ_ZG=1)then  

begᡃin  

Polygon.Colᡃor=65280;  

end  

elsᡃe  

begᡃin  

Polygon.Cᡃolor=255;  

end  

if(Controlᡃ_ZT=1)then  

begᡃin  
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Polygon3.Coᡃlor=65280;  

end  

elsᡃe  

begᡃin  

Polygon3.Cᡃolor=255;  

end  

if(Controlᡃ_ZV=1)then  

begᡃin  

Polygon1.Coᡃlor=65280;  

end  

elsᡃe  

begᡃin  

Polygon1.Cᡃolor=255;  

end  

if(button.dowᡃn=true)then  

begᡃin  

if(Param_Stateair>1)then  

begᡃin  

Controlᡃ_NV=0;  

end  

elsᡃe  

begᡃin  

Controlᡃ_NV=1;  

end  

if(Param_Statepot>1)then  

begᡃin  

Controlᡃ_NP=0;  

end  

elsᡃe  

begᡃin  

Controlᡃ_NP=1;  

end  

if(Param_Statewater>1)then  

begᡃin  
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Controlᡃ_NW=0;  

end  

elsᡃe  

begᡃin  

Controlᡃ_NW=1;  

end  

if(Param_Stateoil>1)then  

begᡃin  

Controlᡃ_NT=0;  

end  

elsᡃe  

begᡃin  

Controlᡃ_NT=1;  

end  

if(Param_Tsteam>200)then  

begᡃin  

Controlᡃ_G=1;  

end  

elsᡃe  

begᡃin  

Controlᡃ_G=0;  

end  

if(Param_Tsteam<550)then  

begᡃin  

Controlᡃ_K=1;  

Controlᡃ_ZT=0;  

Controlᡃ_ZV=0;  

end  

elsᡃe  

begᡃin  

Controlᡃ_K=0;  

Controlᡃ_ZT=1;  

Controlᡃ_ZV=1;  

end  
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if(Param_Pgas>12000)then  

begᡃin  

Controlᡃ_ZG=0;  

end  

elsᡃe  

begᡃin  

Controlᡃ_ZG=1;  

end  

if(Param_Tsteam<100)then  

begᡃin  

Controlᡃ_ZW=1;  

end  

elsᡃe  

begᡃin  

Controlᡃ_ZW=0;  

end  

if(Param_Ppot>12000)then  

begᡃin  

Controlᡃ_ZP=0;  

end  

elsᡃe  

begᡃin  

Controlᡃ_ZP=1;  

end  

end  

elsᡃe  

begᡃin  

Controlᡃ_ZV=1;  

Controlᡃ_ZG=1;  

Controlᡃ_ZT=1;  

Controlᡃ_ZP=1;  

Controlᡃ_ZW=1;  

Controlᡃ_K=0;  

Controlᡃ_G=0;  



55 

  

Controlᡃ_NV=0;  

Controlᡃ_NP=0;  

Controlᡃ_NW=0;  

Controlᡃ_NT=0;  

Param_Pᡃpot=0;  

Param_Tstᡃeam=18;  

end  
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