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Nowadays, 3D printing gains the popularity and practical applicability. The technology of 
plastic fiber production assumes the adherence of diameter (1.7 mm) with the accuracy of 30 mcm. 
The plants (extruders) that can provide the given value are expensive. The described hardware and 
software solution has been tested and is successfully used in the ABS plastic fibers production in 
the upgraded unit.  

 
ȼɜɟɞɟɧɢɟ. 
ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɜɫɟ ɛɨɥɶɲɭɸ ɩɨɩɭɥɹɪɧɨɫɬɶ ɢ ɩɪɚɤɬɢɱɟɫɤɭɸ ɩɪɢɦɟɧɢɦɨɫɬɶ 

ɩɪɢɨɛɪɟɬɚɟɬ 3D ɩɟɱɚɬɶ. ɇɚɢɛɨɥɟɟ ɜɵɝɨɞɧɨɣ ɹɜɥɹɟɬɫɹ ɩɟɱɚɬɶ ɦɨɞɟɥɟɣ ɢɡ ABS ɩɥɚɫɬɢɤɚ. 
ɉɥɚɫɬɢɤ ɩɨɞɚɟɬɫɹ ɜ ɩɪɢɧɬɟɪ ɜ ɜɢɞɟ ɜɨɥɨɤɧɚ. 

Ɍɟɯɧɨɥɨɝɢɹ ɢɡɝɨɬɨɜɥɟɧɢɹ ɩɥɚɫɬɢɤɨɜɨɝɨ ɜɨɥɨɤɧɚ ɩɪɟɞɩɨɥɚɝɚɟɬ ɫɨɛɥɸɞɟɧɢɟ ɬɨɱɧɨɝɨ 
ɞɢɚɦɟɬɪɚ (1,7 ɦɦ) ɫ ɦɚɤɫɢɦɚɥɶɧɨɣ ɩɨɝɪɟɲɧɨɫɬɶɸ 30 ɦɤɦ. ɋɬɨɢɦɨɫɬɶ ɩɨɞɨɛɧɵɯ ɭɫɬɚɧɨɜɨɤ 
(ɷɤɫɬɪɭɞɟɪɨɜ), ɫɩɨɫɨɛɧɵɯ ɨɛɟɫɩɟɱɢɬɶ ɡɚɞɚɧɧɭɸ ɬɨɱɧɨɫɬɶ ɞɨɫɬɚɬɨɱɧɨ ɜɟɥɢɤɚ. ɋɨɡɞɚɧɧɚɹ 
ɦɨɞɟɥɶ ɷɤɫɬɪɭɞɟɪɚ ɦɨɠɟɬ ɛɵɬɶ ɩɪɟɞɫɬɚɜɥɟɧɚ ɫɥɟɞɭɸɳɟɣ ɦɨɞɟɥɶɸ (Ɋɢɫɭɧɨɤ1).  

 
Ɋɢɫɭɧɨɤ 1 - Ɇɨɞɟɥɶ ɫɨɡɞɚɧɧɨɣ 

ɭɫɬɚɧɨɜɤɢ 
 

 
1 – Ȼɭɧɤɟɪ; 
2 – ɗɤɫɬɪɭɞɟɪ; 
3 – ɋɨɩɥɨ; 
4 – Ⱦɚɬɱɢɤɢ (ɨɩɬɨɩɚɪɚ); 
5 – ȼɨɥɨɤɧɨ; 
6 – Ⱦɜɢɝɚɬɟɥɶ ɫ ɪɟɞɭɤɬɨɪɨɦ. 
 

Ɋɚɡɦɟɥɶɱɟɧɧɵɣ ɩɥɚɫɬɢɤ ɧɚɫɵɩɚɟɬɫɹ ɜ ɫɩɟɰɢɚɥɶɧɵɣ ɛɭɧɤɟɪ (1), ɝɞɟ ɧɚɝɪɟɜɚɟɬɫɹ ɞɨ 
ɨɩɪɟɞɟɥɟɧɧɨɣ ɬɟɦɩɟɪɚɬɭɪɵ. ɉɨɫɪɟɞɫɬɜɨɦ ɜɪɚɳɟɧɢɹ ɲɧɟɤɚ ɦɹɝɤɢɣ ɩɥɚɫɬɢɤ ɜɵɞɚɜɥɢɜɚɟɬɫɹ 
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ɱɟɪɟɡ ɫɨɩɥɨ (3) ɜ ɜɢɞɟ ɜɨɥɨɤɧɚ (5) ɨɩɪɟɞɟɥɺɧɧɨɝɨ ɞɢɚɦɟɬɪɚ. ɉɨɫɥɟ ɷɬɨɝɨ ɝɪɚɜɢɬɚɰɢɨɧɧɵɦ 
ɦɟɬɨɞɨɦ ɫɬɪɭɧɚ ɩɪɨɯɨɞɢɬ ɱɟɪɟɡ ɞɚɬɱɢɤ ɩɨɥɨɠɟɧɢɹ (4). ȼ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɩɨɤɚɡɚɧɢɣ ɞɚɬɱɢɤɚ 
ɧɟɨɛɯɨɞɢɦɨ ɪɟɝɭɥɢɪɨɜɚɬɶ ɱɚɫɬɨɬɭ ɜɪɚɳɟɧɢɹ ɦɨɬɨɪɚ (6).  

ɉɪɢ ɷɬɨɦ ɫɬɚɜɢɬɫɹ ɧɟɫɤɨɥɶɤɨ ɡɚɞɚɱ ɩɨ ɭɩɪɚɜɥɟɧɢɸ ɷɬɢɦ ɤɨɧɬɭɪɨɦ ɋȺɊ (ɋɢɫɬɟɦɵ 
ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɪɟɝɭɥɢɪɨɜɚɧɢɹ): 

 ɉɥɚɜɧɨɟ ɢɡɦɟɧɟɧɢɟ ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ ɞɜɢɝɚɬɟɥɹ (ɛɟɡ ɪɵɜɤɨɜ). 
 ɉɨɞɛɨɪ ɨɩɬɢɦɚɥɶɧɨɣ ɫɤɨɪɨɫɬɢ ɩɪɨɬɹɠɤɢ (ɜ ɫɢɥɭ ɧɟɥɢɧɟɣɧɨɫɬɢ ɫɤɨɪɨɫɬɢ ɩɨɞɚɱɢ 

ɩɥɚɫɬɢɤɚ ɢɡ ɷɤɫɬɪɭɞɟɪɚ). 
 Ɉɛɟɫɩɟɱɟɧɢɟ ɚɜɚɪɢɣɧɨɣ ɡɚɳɢɬɵ (ɨɛɪɵɜ ɩɥɚɫɬɢɤɚ ɢ ɬ.ɩ.). 
Ɋɟɲɢɬɶ ɩɨɫɬɚɜɥɟɧɧɵɟ ɡɚɞɚɱɢ ɜ ɩɨɥɧɨɣ ɦɟɪɟ ɦɨɠɟɬ ɪɚɡɪɚɛɨɬɚɧɧɵɣ ɚɥɝɨɪɢɬɦ 

ɚɞɚɩɬɢɜɧɨɝɨ ɞɢɫɤɪɟɬɧɨɝɨ ɭɩɪɚɜɥɟɧɢɹ (ɨɫɧɨɜɚɧɧɵɣ ɧɚ ɉɂȾ ɡɚɤɨɧɟ ɪɟɝɭɥɢɪɨɜɚɧɢɹ) ɫ 
ɢɡɛɵɬɨɱɧɨɫɬɶɸ ɜɟɤɬɨɪɚ ɭɩɪɚɜɥɟɧɢɹ. ɉɨɞ ɢɡɛɵɬɨɱɧɨɫɬɶɸ ɛɭɞɟɦ ɩɨɧɢɦɚɬɶ, ɱɬɨ ɭɩɪɚɜɥɟɧɢɟ 
ɭɫɬɚɧɨɜɤɨɣ ɩɪɨɢɡɜɨɞɢɬɫɹ ɧɟɫɤɨɥɶɤɢɦɢ ɭɩɪɚɜɥɹɸɳɢɦɢ ɜɨɡɞɟɣɫɬɜɢɹɦɢ, ɚ ɢɦɟɧɧɨ ɞɜɢɝɚɬɟɥɟɦ 
ɷɤɫɬɪɭɞɟɪɚ ɢ ɞɜɢɝɚɬɟɥɟɦ ɩɪɨɬɹɠɧɨɝɨ ɦɟɯɚɧɢɡɦɚ.  

Ɉɩɢɫɚɧɢɟ ɚɥɝɨɪɢɬɦɚ. 
Ʉɨɝɞɚ ɡɧɚɱɟɧɢɟ ɫ ɧɢɠɧɟɝɨ ɞɚɬɱɢɤɚ ɞɨɫɬɢɝɧɟɬ ɤɨɧɬɪɨɥɶɧɨɣ ɬɨɱɤɢ ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ 

ɞɜɢɝɚɬɟɥɹ (ɩɪɨɬɹɠɧɨɝɨ ɦɟɯɚɧɢɡɦɚ) ɧɚɱɢɧɚɟɬ ɜɨɡɪɚɫɬɚɬɶ ɩɨ ɉɂȾ ɚɥɝɨɪɢɬɦɭ ɪɟɝɭɥɢɪɨɜɚɧɢɹ, 
ɨɞɧɨɜɪɟɦɟɧɧɨ ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ɞɜɢɝɚɬɟɥɹ ɷɤɫɬɪɭɞɟɪɚ ɡɚɦɟɞɥɹɟɬɫɹ. Ⱦɨ ɦɨɦɟɧɬɚ, ɤɨɝɞɚ 
ɜɟɪɯɧɢɣ ɞɚɬɱɢɤ ɛɭɞɟɬ ɚɤɬɢɜɢɪɨɜɚɧ, ɡɚɩɭɫɤɚɟɬɫɹ ɚɥɝɨɪɢɬɦ ɦɟɞɥɟɧɧɨɝɨ ɬɨɪɦɨɠɟɧɢɹ ɪɚɛɨɱɟɝɨ 
ɬɟɥɚ. ɉɨɫɥɟ ɷɬɨɝɨ ɫɩɟɰɢɚɥɶɧɚɹ ɮɭɧɤɰɢɹ ɫɨɯɪɚɧɢɬ ɢ ɩɟɪɜɢɱɧɨ ɪɚɫɫɱɢɬɚɟɬ ɞɚɧɧɵɟ ɞɥɹ 
ɮɭɧɤɰɢɢ ɩɨɞɛɨɪɚ ɚɞɚɩɬɢɜɧɨɣ ɫɤɨɪɨɫɬɢ. Ɋɚɫɫɱɢɬɚɧɧɵɟ ɞɚɧɧɵɟ ɛɭɞɭɬ ɩɪɟɨɛɪɚɡɨɜɚɧɵ ɜ 
ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ ɞɜɢɝɚɬɟɥɟɣ (ɷɤɫɬɪɭɞɟɪɚ ɢ ɩɪɨɬɹɠɧɨɝɨ ɦɟɯɚɧɢɡɦɚ) ɢ ɩɟɪɟɞɚɧɵ ɦɨɬɨɪɚɦ. 
ɉɪɢɜɨɞɵ ɛɭɞɭɬ ɪɚɛɨɬɚɬɶ ɧɚ ɚɞɚɩɬɢɜɧɨɣ ɫɤɨɪɨɫɬɢ, ɧɨ ɤɚɤ ɬɨɥɶɤɨ ɜɟɪɯɧɢɣ ɫɟɧɫɨɪ ɛɭɞɟɬ 
ɚɤɬɢɜɢɪɨɜɚɧ ɫɤɨɪɨɫɬɶ ɛɭɞɟɬ ɫɧɨɜɚ ɩɟɪɟɫɱɢɬɚɧɚ. 

ȼ ɨɛɳɟɦ ɫɥɭɱɚɟ ɮɭɧɤɰɢɹ ɜɵɱɢɫɥɟɧɢɹ ɚɞɚɩɬɢɜɧɨɣ ɫɤɨɪɨɫɬɢ ɦɨɠɟɬ ɛɵɬɶ ɩɪɟɞɫɬɚɜɥɟɧɚ 
ɜ ɜɢɞɟ ɮɨɪɦɭɥɵ (1): 
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ȼɵɛɨɪ ɡɧɚɤɚ ɫɭɦɦɵ ɢɥɢ ɪɚɡɧɨɫɬɢ ɡɚɜɢɫɢɬ ɨɬ ɞɢɧɚɦɢɤɢ ɢɡɦɟɧɟɧɢɹ ɫɤɨɪɨɫɬɢ ɞɜɢɝɚɬɟɥɹ 
(ɷɬɨ ɧɚɩɪɹɦɭɸ ɫɜɹɡɚɧɨ ɫ ɩɨɥɨɠɟɧɢɟɦ ɩɥɚɫɬɢɤɨɜɨɣ ɧɢɬɢ). 

Ⱥɩɩɚɪɚɬɧɚɹ ɱɚɫɬɶ. 
Ⱦɥɹ ɪɟɲɟɧɢɹ ɩɨɫɬɚɜɥɟɧɧɵɯ ɡɚɞɚɱ ɜ ɩɨɥɧɨɣ ɦɟɪɟ ɢ ɭɜɟɥɢɱɟɧɢɹ ɩɨɤɚɡɚɬɟɥɹ ɬɨɱɧɨɫɬɢ, 

ɩɪɟɞɩɨɥɚɝɚɟɬɫɹ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɜɦɟɫɬɨ ɪɟɥɟɣɧɨɣ ɚɜɬɨɦɚɬɢɤɢ - ɦɢɤɪɨɤɨɧɬɪɨɥɥɟɪɚ, 
ɬɪɚɧɡɢɫɬɨɪɧɵɯ ɤɥɸɱɟɣ ɢ 2-ɯ ɨɩɬɨɩɚɪ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɨɛɪɚɬɧɨɣ ɫɜɹɡɢ. ȼ ɞɚɧɧɨɦ ɪɟɲɟɧɢɢ 
ɛɵɥ ɢɫɩɨɥɶɡɨɜɚɧ ɦɢɤɪɨɩɪɨɰɟɫɫɨɪ ATЦОРК2560, ɫɩɨɫɨɛɧɵɣ ɨɛɟɫɩɟɱɢɬɶ ɲɢɪɨɬɧɨ-
ɢɦɩɭɥɶɫɧɭɸ ɦɨɞɭɥɹɰɢɸ ɧɚ ɱɚɫɬɨɬɟ 16 ɆȽɰ.  

Ɋɟɡɭɥɶɬɚɬɵ. ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɚɥɝɨɪɢɬɦɨɦ ɝɪɚɮɢɤɢ ɩɟɪɟɯɨɞɧɵɯ ɩɪɨɰɟɫɫɨɜ ɞɨɥɠɧɵ 
ɜɵɝɥɹɞɟɬɶ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ (Ɋɢɫɭɧɨɤ2). ȼ ɯɨɞɟ ɢɫɫɥɟɞɨɜɚɧɢɣ ɛɵɥɢ ɩɨɥɭɱɟɧɵ ɫɥɟɞɭɸɳɢɣ 
ɝɪɚɮɢɤ (Ɋɢɫɭɧɨɤ3) 

 
Ɋɢɫɭɧɨɤ 2 - Ƚɪɚɮɢɤ ɪɚɛɨɬɵ ɚɥɝɨɪɢɬɦɚ  Ɋɢɫɭɧɨɤ 3 - Ɋɟɚɥɶɧɵɣ ɪɟɠɢɦ ɪɚɛɨɬɵ 
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Ʉɚɤ ɜɢɞɧɨ ɢɡ ɝɪɚɮɢɤɨɜ, ɢɦɟɟɬ ɦɟɫɬɨ ɩɥɚɜɧɨɟ ɧɚɪɚɫɬɚɧɢɟ ɢ ɭɦɟɧɶɲɟɧɢɟ ɫɤɨɪɨɫɬɢ 

ɜɪɚɳɟɧɢɹ ɩɪɨɬɹɠɧɨɝɨ ɦɟɯɚɧɢɡɦɚ, ɬɚɤ ɠɟ ɚɥɝɨɪɢɬɦ ɨɛɟɫɩɟɱɢɜɚɟɬ ɜɵɯɨɞ ɧɚ ɚɞɚɩɬɢɜɧɭɸ 
ɫɤɨɪɨɫɬɶ, ɪɚɫɫɱɢɬɚɧɧɭɸ ɦɢɤɪɨɤɨɧɬɪɨɥɥɟɪɨɦ ɧɚ ɨɫɧɨɜɟ ɬɪɟɧɞɨɜ. 

Ɂɚɤɥɸɱɟɧɢɟ. 
Ɉɩɢɫɚɧɧɨɟ ɚɩɩɚɪɚɬɧɨ-ɩɪɨɝɪɚɦɦɧɨɟ ɪɟɲɟɧɢɟ ɛɵɥɨ ɨɩɪɨɛɨɜɚɧɨ ɢ ɜ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ 

ɭɫɩɟɲɧɨ ɢɫɩɨɥɶɡɭɟɬɫɹ ɜ ɩɪɨɢɡɜɨɞɫɬɜɟ ɜɨɥɨɤɧɚ ɢɡ ȺȻɋ ɩɥɚɫɬɢɤɚ ɜ ɦɨɞɟɪɧɢɡɢɪɭɟɦɨɣ 
ɭɫɬɚɧɨɜɤɟ. Ɋɟɲɚɸɬɫɹ ɩɨɫɬɚɜɥɟɧɧɵɟ ɩɪɨɛɥɟɦɵ, ɚ ɢɦɟɧɧɨ: 

 ɉɥɚɜɧɨɟ ɢɡɦɟɧɟɧɢɟ ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ ɞɜɢɝɚɬɟɥɹ (ɩɪɨɬɹɝɢɜɚɸɳɟɝɨ ɦɟɯɚɧɢɡɦɚ) ɡɚ 
ɫɱɟɬ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɬɪɚɧɡɢɫɬɨɪɧɵɯ ɤɥɸɱɟɣ, ɒɂɆ ɢ ɩɪɟɞɥɨɠɟɧɧɨɝɨ ɚɥɝɨɪɢɬɦɚ. 

 Ⱥɜɬɨɦɚɬɢɱɟɫɤɢ ɩɨɞɛɢɪɚɟɬɫɹ ɨɩɬɢɦɚɥɶɧɚɹ ɫɤɨɪɨɫɬɶ ɜɪɚɳɟɧɢɹ, ɤɨɬɨɪɚɹ 
ɩɟɪɟɫɱɢɬɵɜɚɟɬɫɹ ɜ ɯɨɞɟ ɪɚɛɨɬɵ ɭɫɬɚɧɨɜɤɢ. 

 ɋɜɟɞɟɧɵ ɤ ɦɢɧɢɦɭɦɭ ɚɜɚɪɢɣɧɵɟ ɫɢɬɭɚɰɢɢ ɜ ɫɢɥɭ ɨɬɫɭɬɫɬɜɢɹ ɪɵɜɤɨɜ ɩɪɢ ɩɪɨɬɹɠɤɟ 
ɜɨɥɨɤɧɚ. 
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RESOURCE EFFICIENCY ESTIMATION ALGORITHM OF INFORMATION SYSTEMS 
 

J.A.Kozlikina, I. G.Vidyaev, G.N. Serikova  
(c.Tomsk, Tomsk Polytechnic University) 

 
The article gives an algorithm for estimating the resource efficiency of information systems. 

It consists of five steps. These steps are: formation of the assessment team, the choice of technology 
or product, analysis of the creation of added value chain technology or product, to assess the current 
state of the technology or product, development of recommendations to improve the efficiency of 
resource use. In the article describes the work that needs to be done at each stage. The result of the 
assessment is to take managerial decision- making based on the work done by the leadership. 

 
Ʌɸɛɨɣ ɨɛɴɟɤɬ ɢɡɦɟɧɹɟɬɫɹ ɩɨ ɢɫɬɟɱɟɧɢɢ ɜɪɟɦɟɧɢ. ɑɬɨɛɵ ɩɪɨɫɥɟɞɢɬɶ ɢ ɫɞɟɥɚɬɶ 

ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɜɵɜɨɞɵ ɨ ɞɚɧɧɵɯ ɢɡɦɟɧɟɧɢɹɯ, ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɜɟɫɬɢ ɨɰɟɧɤɭ ɨɛɴɟɤɬɚ. 
Ɋɚɫɫɦɨɬɪɢɦ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ ɞɟɣɫɬɜɢɣ, ɤɨɬɨɪɵɟ ɬɪɟɛɭɸɬɫɹ ɞɥɹ ɨɰɟɧɤɢ 
ɪɟɫɭɪɫɨɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ ɫɢɫɬɟɦ. ɗɬɚ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ ɫɨɫɬɨɢɬ ɢɡ ɩɹɬɢ 
ɲɚɝɨɜ, ɤɨɬɨɪɵɟ ɛɭɞɭɬ ɛɨɥɟɟ ɩɨɞɪɨɛɧɨ ɪɚɫɫɦɨɬɪɟɧɵ ɞɚɥɟɟ. 

ɉɟɪɜɨɧɚɱɚɥɶɧɨ ɮɨɪɦɢɪɭɟɬɫɹ ɝɪɭɩɩɚ ɥɸɞɟɣ, ɤɨɬɨɪɚɹ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɛɭɞɟɬ ɨɰɟɧɢɜɚɬɶ 
ɩɨɫɬɚɜɥɟɧɧɭɸ ɩɟɪɟɞ ɧɢɦɢ ɩɪɨɛɥɟɦɭ, ɜ ɱɚɫɬɧɨɫɬɢ, ɢɧɮɨɪɦɚɰɢɨɧɧɭɸ ɭɫɥɭɝɭ ɢɥɢ ɩɪɨɞɭɤɬ. 
ȿɫɥɢ ɪɚɫɫɦɚɬɪɢɜɚɬɶ ɩɪɟɞɩɪɢɹɬɢɹ, ɫɨɫɬɨɹɳɢɟ ɢɡ ɧɟɫɤɨɥɶɤɢɯ ɨɬɞɟɥɨɜ, ɬɨ ɜ ɫɨɫɬɚɜ 
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