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ɊȿɎȿɊȺɌ 
 

ȼɵɩɭɫɤɧɚɹ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɚɹ ɪɚɛɨɬɚ ɧɚ ɬɟɦɭ «ɐɢɮɪɨɜɢɡɚɰɢɹ ɬɟɯɧɨɥɨɝɢɢ 

ɫɤɜɨɡɧɨɝɨ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɪɚɞɢɨɷɥɟɤɬɪɨɧɧɨɣ ɚɩɩɚɪɚɬɭɪɵ» ɫɨɞɟɪɠɢɬ 73 

ɫɬɪɚɧɢɰɵ ɬɟɤɫɬɨɜɨɝɨ ɞɨɤɭɦɟɧɬɚ, 0 ɩɪɢɥɨɠɟɧɢɣ, 23 ɢɫɩɨɥɶɡɨɜɚɧɧɵɯ ɢɫɬɨɱɧɢɤɚ. 

ɉȺɊȺȾɂȽɆȺ ɐɂɎɊɈȼɈȽɈ ɉɊɈȿɄɌɂɊɈȼȺɇɂə, ɐɂɎɊɈȼɈɃ 

ɉɊɈɌɈɌɂɉ, ɋȺɉɊ, PLM, CAE/CAD/CAM, ORCAD, CIS EXPLORER, 

LIBRARY BUILDER. 

Ɉɛɴɟɤɬɨɦ ɪɚɡɪɚɛɨɬɤɢ ɹɜɥɹɟɬɫɹ ɦɚɪɲɪɭɬ ɫɤɜɨɡɧɨɝɨ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ 

ɪɚɞɢɨɷɥɟɤɬɪɨɧɧɨɣ ɚɩɩɚɪɚɬɭɪɵ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɩɪɨɝɪɚɦɦɧɵɯ ɪɟɲɟɧɢɣ ɮɢɪɦɵ 

Cadence ɩɪɢ ɨɪɝɚɧɢɡɚɰɢɢ ɢɧɮɨɪɦɚɰɢɨɧɧɨɝɨ ɫɨɩɪɨɜɨɠɞɟɧɢɹ ɩɪɨɰɟɫɫɚ 

ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɪɚɞɢɨɷɥɟɤɬɪɨɧɧɵɯ ɢɡɞɟɥɢɣ. 

ɐɟɥɶ ɪɚɛɨɬɵ 

Ɋɚɡɪɚɛɨɬɤɚ ɦɟɬɨɞɢɤɢ ɢɧɮɨɪɦɚɰɢɨɧɧɨɝɨ ɫɨɩɪɨɜɨɠɞɟɧɢɹ ɫɤɜɨɡɧɨɝɨ 

ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɪɚɞɢɨɷɥɟɤɬɪɨɧɧɵɯ ɢɡɞɟɥɢɣ ɧɚ ɛɚɡɟ ɩɪɨɝɪɚɦɦɧɵɯ ɪɟɲɟɧɢɣ 

ɤɨɦɩɚɧɢɢ Cadence. 

Ɂɚɞɚɱɢ, ɤɨɬɨɪɵɟ ɪɟɲɚɥɢɫɶ ɜ ɯɨɞɟ ɜɵɩɨɥɧɟɧɢɹ ɞɚɧɧɨɣ ɛɚɤɚɥɚɜɪɫɤɨɣ 

ɪɚɛɨɬɵ: 

1 Ⱥɧɚɥɢɡ ɫɪɟɞɫɬɜ ɰɢɮɪɨɜɨɝɨ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɫɥɨɠɧɵɯ 

ɪɚɞɢɨɷɥɟɤɬɪɨɧɧɵɯ ɢɡɞɟɥɢɣ. 

2 Ⱥɧɚɥɢɡ ɬɟɯɧɨɥɨɝɢɣ ɰɢɮɪɨɜɨɝɨ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɫɥɨɠɧɵɯ 

ɪɚɞɢɨɷɥɟɤɬɪɨɧɧɵɯ ɢɡɞɟɥɢɣ ɧɚ ɛɚɡɟ ɪɟɲɟɧɢɣ ɤɨɦɩɚɧɢɢ Cadence.  

3 Ɋɚɡɪɚɛɨɬɤɚ ɢ ɚɩɪɨɛɚɰɢɹ ɦɟɬɨɞɢɤɢ ɩɪɢɦɟɧɟɧɢɹ CAD/PLM - ɫɬɪɚɬɟɝɢɢ 

ɩɪɢ ɪɟɚɥɢɡɚɰɢɢ ɦɚɪɲɪɭɬɚ ɫɤɜɨɡɧɨɝɨ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɪɚɞɢɨɷɥɟɤɬɪɨɧɧɵɯ 

ɢɡɞɟɥɢɣ. 
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ȼȼȿȾȿɇɂȿ 
 
 

ɋɨɫɬɚɜ ɫɥɨɠɧɵɯ ɪɚɞɢɨɷɥɟɤɬɪɨɧɧɵɯ ɢɡɞɟɥɢɣ ɦɨɠɟɬ ɜɤɥɸɱɚɬɶ ɞɨ ɧɟɫɤɨɥɶɤɢɯ 

ɬɵɫɹɱ ɧɚɢɦɟɧɨɜɚɧɢɣ ɞɟɬɚɥɟɣ ɢ ɫɛɨɪɨɱɧɵɯ ɟɞɢɧɢɰ, ɩɨɤɭɩɧɵɯ ɤɨɦɩɥɟɤɬɭɸɳɢɯ 

ɢɡɞɟɥɢɣ, ɱɬɨ ɡɧɚɱɢɬɟɥɶɧɨ ɭɫɥɨɠɧɹɟɬ ɪɚɞɢɨɷɥɟɤɬɪɨɧɧɨɟ ɩɪɨɢɡɜɨɞɫɬɜɨ ɢ ɬɪɟɛɭɟɬ 

ɨɫɨɛɨɝɨ ɩɨɞɯɨɞɚ ɤ ɟɝɨ ɨɪɝɚɧɢɡɚɰɢɢ. ɐɢɮɪɨɜɢɡɚɰɢɹ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɧɚ 

ɫɨɜɪɟɦɟɧɧɨɦ ɪɚɞɢɨɷɥɟɤɬɪɨɧɧɨɦ ɩɪɨɢɡɜɨɞɫɬɜɟ ɜ ɨɛɹɡɚɬɟɥɶɧɨɦ ɩɨɪɹɞɤɟ 

ɩɪɟɞɩɨɥɚɝɚɟɬ ɩɪɢɦɟɧɟɧɢɟ CAD/PLM –ɫɬɪɚɬɟɝɢɢ ɩɪɢ ɨɪɝɚɧɢɡɚɰɢɢ ɟɞɢɧɨɝɨ 

ɢɧɮɨɪɦɚɰɢɨɧɧɨɝɨ ɩɪɨɫɬɪɚɧɫɬɜɚ ɩɪɟɞɩɪɢɹɬɢɹ. ɉɪɢ ɷɬɨɦ ɨɫɧɨɜɧɨɣ ɮɭɧɤɰɢɟɣ 

ɋȺɉɊ ɹɜɥɹɟɬɫɹ - ɪɚɡɪɚɛɨɬɤɚ ɢɡɞɟɥɢɹ ɢ ɜɵɩɭɫɤ ɬɟɯɧɢɱɟɫɤɨɣ ɞɨɤɭɦɟɧɬɚɰɢɢ ɞɥɹ 

ɟɝɨ ɩɪɨɢɡɜɨɞɫɬɜɚ, ɨɫɧɨɜɧɚɹ ɰɟɥɶ PLM – ɫɢɫɬɟɦ   - ɨɛɟɫɩɟɱɟɧɢɟ ɭɩɪɚɜɥɟɧɢɹ ɜɫɟɣ 

ɢɧɮɨɪɦɚɰɢɟɣ ɨɛ ɢɡɞɟɥɢɢ ɧɚ ɩɪɨɬɹɠɟɧɢɢ ɜɫɟɝɨ ɟɝɨ ɠɢɡɧɟɧɧɨɝɨ ɰɢɤɥɚ. Ʉ 

ɨɫɧɨɜɧɵɦ ɦɨɞɭɥɹɦ PLM – ɫɢɫɬɟɦɵ ɨɬɧɨɫɢɬɫɹ PDM- ɦɨɞɭɥɶ ɭɩɪɚɜɥɟɧɢɹ 

ɞɚɧɧɵɦɢ ɨɛ ɢɡɞɟɥɢɢ.  

ɇɚ ɫɨɜɪɟɦɟɧɧɨɦ ɷɬɚɩɟ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɩɪɟɞɩɪɢɹɬɢɹɯ Ɋɨɫɫɢɢ ɢ ɦɢɪɚ ɜ 

ɨɫɧɨɜɧɨɦ ɜɧɟɞɪɹɸɬɫɹ ɫɢɫɬɟɦɵ ɭɩɪɚɜɥɟɧɢɹ ɠɢɡɧɟɧɧɵɦ ɰɢɤɥɨɦ ɩɪɨɦɵɲɥɟɧɧɵɯ 

ɢɡɞɟɥɢɣ, ɪɚɡɪɚɛɨɬɚɧɧɵɯ ɛɨɥɶɲɨɣ ɱɟɬɜɟɪɤɨɣ PLM: Autodesk, Dassault Systems, 

PTC ɢ Siemens PLM Software. Ɋɚɡɪɚɛɨɬɱɢɤɢ CAE/CAD/CAM – ɫɢɫɬɟɦ ɞɥɹ 

ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɷɥɟɤɬɪɨɧɧɵɯ ɭɫɬɪɨɣɫɬɜ ɫɨ ɫɜɨɟɣ ɫɬɨɪɨɧɵ ɧɟ ɩɪɟɞɥɚɝɚɸɬ 

CAD/PLM –ɫɬɪɚɬɟɝɢɣ ɞɥɹ ɜɫɟɝɨ ɠɢɡɧɟɧɧɨɝɨ ɰɢɤɥɚ ɢɡɞɟɥɢɹ, ɱɬɨ ɡɧɚɱɢɬɟɥɶɧɨ 

ɭɫɥɨɠɧɹɟɬ ɜɟɞɟɧɢɟ ɩɪɨɟɤɬɚ ɪɚɡɪɚɛɨɬɤɢ ɪɚɞɢɨɷɥɟɤɬɪɨɧɧɨɣ ɚɩɩɚɪɚɬɭɪɵ. ȼ ɷɬɨɣ 

ɫɜɹɡɢ ɢɧɬɟɪɟɫ ɩɪɟɞɫɬɚɜɥɹɸɬ ɪɟɲɟɧɢɹ ɮɢɪɦɵ Cadence – ɦɢɪɨɜɨɝɨ ɥɢɞɟɪɚ 

ɪɚɡɪɚɛɨɬɤɢ ɢɧɫɬɪɭɦɟɧɬɨɜ ɰɢɮɪɨɜɨɝɨ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɪɚɞɢɨɷɥɟɤɬɪɨɧɧɵɯ 

ɭɫɬɪɨɣɫɬɜ. 

ȼɨɩɪɨɫɵ ɚɞɚɩɬɚɰɢɢ ɢ ɜɧɟɞɪɟɧɢɹ ɪɟɲɟɧɢɣ, ɩɨɜɵɲɚɸɳɢɯ ɫɬɟɩɟɧɶ 

ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɩɪɨɟɤɬɧɵɯ ɪɚɛɨɬ ɩɪɢ ɢɡɝɨɬɨɜɥɟɧɢɢ ɪɚɞɢɨɷɥɟɤɬɪɨɧɧɵɯ ɢɡɞɟɥɢɣ 

ɫɨ ɫɧɢɠɟɧɢɟɦ ɞɨɥɢ ɪɭɱɧɨɝɨ ɬɪɭɞɚ ɩɪɨɟɤɬɢɪɨɜɳɢɤɚ ɩɪɢ ɪɟɚɥɢɡɚɰɢɢ ɩɨɥɧɨɝɨ 

ɦɚɪɲɪɭɬɚ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ, ɹɜɥɹɟɬɫɹ ɚɤɬɭɚɥɶɧɵɦɢ ɞɥɹ ɩɪɟɞɩɪɢɹɬɢɣ ɪɟɝɢɨɧɚ. ɂɯ 

ɪɟɲɟɧɢɟ ɩɨɡɜɨɥɢɬ ɭɫɤɨɪɢɬɶ ɪɚɡɪɚɛɨɬɤɭ ɪɚɞɢɨɷɥɟɤɬɪɨɧɧɨɣ ɚɩɩɚɪɚɬɭɪɵ ɜ ɪɚɦɤɚɯ 

ɩɚɪɚɞɢɝɦɵ ɰɢɮɪɨɜɨɝɨ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ. 
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1 ɐɢɮɪɨɜɢɡɚɰɢя ɩɪɨɟɤɬɧɨɣ ɞɟяɬɟɥɶɧɨɫɬɢ ɧɚ ɪɚɞɢɨɷɥɟɤɬɪɨɧɧɵɯ 

ɩɪɨɢɡɜɨɞɫɬɜɚɯ 

1.1 Ȼɚɡɨɜɵɟ ɬɟɯɧɨɥɨɝɢɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ 

 
ɇɚ ɫɨɜɪɟɦɟɧɧɨɦ ɷɬɚɩɟ ɩɪɨɰɟɫɫɚ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɫɭɳɟɫɬɜɟɧɧɨ ɡɚɦɟɬɧɚ 

ɬɟɧɞɟɧɰɢɹ ɡɚɦɟɳɟɧɢɹ ɪɭɱɧɨɝɨ ɬɪɭɞɚ ɱɟɥɨɜɟɤɚ ɩɪɢ ɜɵɩɨɥɧɟɧɢɢ ɪɹɞɚ ɩɪɨɰɟɞɭɪ, 

ɩɨɥɧɨɫɬɶɸ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɵɦ ɩɪɨɝɪɚɦɦɧɵɦ ɤɨɦɩɥɟɤɫɨɦ. Ɍɚɤɨɣ ɩɨɞɯɨɞ ɜ 

ɡɧɚɱɢɬɟɥɶɧɨɣ ɦɟɪɟ ɩɨɡɜɨɥɹɟɬ ɩɨɜɵɫɢɬɶ ɛɨɥɶɲɢɧɫɬɜɨ ɨɫɧɨɜɨɩɨɥɚɝɚɸɳɢɯ 

ɚɫɩɟɤɬɨɜ ɧɚ ɜɫɟɯ ɷɬɚɩɚɯ ɩɪɨɰɟɫɫɚ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ. 

ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ – ɷɬɨ ɞɟɹɬɟɥɶɧɨɫɬɶ ɱɟɥɨɜɟɤɚ ɢɥɢ ɝɪɭɩɩɵ ɥɸɞɟɣ 

(ɨɪɝɚɧɢɡɚɰɢɢ) ɩɨ ɫɨɡɞɚɧɢɸ ɩɪɨɟɤɬɚ, ɚ ɢɦɟɧɧɨ - ɩɪɨɬɨɬɢɩɚ, ɩɪɨɨɛɪɚɡɚ 

ɩɪɟɞɩɨɥɚɝɚɟɦɨɝɨ ɢɥɢ ɜɨɡɦɨɠɧɨɝɨ ɨɛɴɟɤɬɚ, ɟɝɨ ɫɨɫɬɨɹɧɢɹ. ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ 

ɩɪɟɞɩɨɥɚɝɚɟɬ ɫɨɡɞɚɧɢɟ ɤɨɦɩɥɟɤɬɚ ɞɨɤɭɦɟɧɬɚɰɢɢ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɨɣ ɩɪɟɠɞɟ ɜɫɟɝɨ 

ɞɥɹ ɫɨɡɞɚɧɢɹ ɨɩɪɟɞɟɥёɧɧɨɝɨ ɨɛɴɟɤɬɚ, ɟɝɨ ɷɤɫɩɥɭɚɬɚɰɢɢ, ɪɟɦɨɧɬɚ ɢ ɥɢɤɜɢɞɚɰɢɢ, 

ɚ ɬɚɤɠɟ ɞɥɹ ɩɪɨɜɟɪɤɢ ɢɥɢ ɜɨɫɩɪɨɢɡɜɟɞɟɧɢɹ ɩɪɨɦɟɠɭɬɨɱɧɵɯ ɢ ɤɨɧɟɱɧɵɯ 

ɪɟɲɟɧɢɣ, ɧɚ ɨɫɧɨɜɟ ɤɨɬɨɪɵɯ ɛɵɥ ɪɚɡɪɚɛɨɬɚɧ ɞɚɧɧɵɣ ɨɛɴɟɤɬ [1]. 

ɇɚ ɫɟɝɨɞɧɹɲɧɢɣ ɞɟɧɶ, ɫɭɳɟɫɬɜɭɟɬ ɧɟɦɚɥɨɟ ɤɨɥɢɱɟɫɬɜɨ ɜɢɞɨɜ 

ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ. Ɉɫɧɨɜɧɵɟ ɪɚɡɥɢɱɢɹ, ɦɟɠɞɭ ɧɢɦɢ, ɩɪɟɠɞɟ ɜɫɟɝɨ, ɡɚɤɥɸɱɚɸɬɫɹ ɜ 

ɨɬɪɚɫɥɢ, ɞɥɹ ɤɨɬɨɪɨɣ ɩɪɨɢɫɯɨɞɢɬ ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ ɨɛɴɟɤɬɚ.  

 Ɍɚɤɠɟ, ɨɫɧɨɜɧɵɦ ɪɚɡɥɢɱɢɟɦ ɦɟɠɞɭ ɜɢɞɚɦɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɦɨɠɧɨ 

ɫɱɢɬɚɬɶ ɩɨɞɯɨɞ ɤ ɩɪɨɟɤɬɢɪɨɜɚɧɢɸ, ɫɪɟɞɢ ɧɢɯ ɪɚɡɥɢɱɚɸɬ: 

1 Ɏɭɧɤɰɢɨɧɚɥɶɧɨɟ ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ; 

Ʌɸɛɨɣ ɨɛɴɟɤɬ ɫɥɭɠɢɬ ɥɢɲɶ ɦɚɬɟɪɢɚɥɶɧɵɦ ɧɨɫɢɬɟɥɟɦ ɮɭɧɤɰɢɢ, ɚ ɢɦɟɧɧɨ, 

ɮɭɧɤɰɢɹ — ɩɟɪɜɢɱɧɚ, ɨɛɴɟɤɬ — ɜɬɨɪɢɱɟɧ ɢ ɫɨɡɞɚɟɬɫɹ ɩɨ ɪɹɞɭ ɩɪɢɱɢɧ 

ɧɟɜɨɡɦɨɠɧɨɫɬɢ ɬɟɦɢ ɢɥɢ ɢɧɵɦɢ, ɧɟɦɚɬɟɪɢɚɥɶɧɵɦɢ ɫɪɟɞɫɬɜɚɦɢ ɭɞɨɜɥɟɬɜɨɪɢɬɶ 

ɩɨɬɪɟɛɧɨɫɬɢ ɱɟɥɨɜɟɱɟɫɬɜɚ. Ʉ ɩɪɢɦɟɪɭ, ɚɜɬɨɦɨɛɢɥɶ ɫɥɭɠɢɬ ɞɥɹ ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɢ 

ɝɪɭɡɨɜ ɢ ɩɟɪɟɜɨɡɤɢ ɥɸɞɟɣ. Ɂɞɟɫɶ, ɮɭɧɤɰɢɹ ɨɛɴɟɤɬɚ — ɩɟɪɟɦɟɳɟɧɢɟ ɜ 

ɩɪɨɫɬɪɚɧɫɬɜɟ, ɩɪɢɱɢɧɚ ɫɨɡɞɚɧɢɹ ɨɛɴɟɤɬɚ - ɧɟɪɟɚɥɶɧɨɫɬɶ ɩɟɪɟɦɟɳɟɧɢɹ ɩɪɟɞɦɟɬɨɜ 

ɬɨɥɶɤɨ ɭɫɢɥɢɟɦ ɦɵɫɥɢ [2]. 
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ɇɚɪɹɞɭ ɫɨ ɫɥɨɜɨɦ «ɮɭɧɤɰɢɹ» ɡɚɱɚɫɬɭɸ ɢɫɩɨɥɶɡɭɟɬɫɹ ɫɥɨɜɨ «ɧɚɡɧɚɱɟɧɢɟ», 

ɨɫɨɛɟɧɧɨ ɩɪɢ ɪɚɫɫɦɨɬɪɟɧɢɢ ɧɟ ɬɟɯɧɢɱɟɫɤɢɯ ɨɛɴɟɤɬɨɜ. 

Ɏɭɧɤɰɢɨɧɚɥɶɧɨɟ ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ ɩɪɟɠɞɟ ɜɫɟɝɨ ɧɚɰɟɥɟɧɨ ɧɚ ɫɨɡɞɚɧɢɟ 

ɨɛɴɟɤɬɚ, ɤɨɬɨɪɵɣ ɛɭɞɟɬ ɦɚɤɫɢɦɚɥɶɧɨ ɷɮɮɟɤɬɢɜɧɨ ɜɵɩɨɥɧɹɬɶ ɩɨɫɬɚɜɥɟɧɧɭɸ ɟɦɭ 

ɡɚɞɚɱɭ. ȼɵɩɨɥɧɟɧɢɟ ɬɪɟɛɭɟɦɨɣ ɮɭɧɤɰɢɢ — ɝɥɚɜɧɚɹ ɰɟɥɶ ɢ ɨɫɧɨɜɚ ɪɚɡɪɚɛɨɬɤɢ 

ɨɛɴɟɤɬɚ. ȼɨ ɜɧɢɦɚɧɢɟ, ɜ ɩɟɪɜɭɸ ɨɱɟɪɟɞɶ, ɩɪɢɧɢɦɚɸɬɫɹ ɬɚɤɢɟ ɤɪɢɬɟɪɢɢ, ɤɚɤ - 

ɮɭɧɤɰɢɨɧɚɥɶɧɵɟ ɩɨɤɚɡɚɬɟɥɢ ɤɚɱɟɫɬɜɚ ɢ ɩɨɤɚɡɚɬɟɥɢ ɧɚɞёɠɧɨɫɬɢ [2]. 

2 Ɉɩɬɢɦɚɥɶɧɨɟ ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ; 

ɉɪɨɰɟɫɫ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɜɫɟɝɞɚ ɩɨɞɱɢɧёɧ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɭɱёɬɚ ɠɟɥɚɧɢɣ ɢ 

ɢɧɬɟɪɟɫɨɜ ɞɜɭɯ ɝɪɭɩɩ ɥɸɞɟɣ: ɩɪɨɢɡɜɨɞɢɬɟɥɟɣ ɢ ɩɨɬɪɟɛɢɬɟɥɟɣ. Ʉɚɠɞɚɹ ɢɡ ɝɪɭɩɩ 

ɫɬɪɟɦɢɬɫɹ ɤ ɭɞɨɜɥɟɬɜɨɪɟɧɢɸ ɫɜɨɢɯ ɬɪɟɛɨɜɚɧɢɣ ɤ ɢɡɞɟɥɢɸ, ɧɟɤɨɬɨɪɵɟ ɢɡ 

ɬɪɟɛɨɜɚɧɢɣ ɦɨɝɭɬ ɛɵɬɶ ɜɡɚɢɦɨɢɫɤɥɸɱɚɸɳɢɦɢ [2]. Ɍɚɤɠɟ, ɩɪɨɰɟɫɫ ɪɟɲɟɧɢɹ 

ɩɪɚɤɬɢɱɟɫɤɨɣ ɡɚɞɚɱɢ ɜɫɟɝɞɚ ɦɧɨɝɨɜɚɪɢɚɧɬɟɧ, ɢ ɩɟɪɟɞ ɪɚɡɪɚɛɨɬɱɢɤɨɦ ɡɚɱɚɫɬɭɸ 

ɜɫɬɚёɬ ɩɪɨɛɥɟɦɚ ɜɵɛɨɪɚ ɨɤɨɧɱɚɬɟɥɶɧɨɝɨ ɜɚɪɢɚɧɬɚ, ɤɨɬɨɪɵɣ, ɩɨ ɟɝɨ ɦɧɟɧɢɸ, 

ɛɭɞɟɬ ɫɚɦɵɦ ɨɩɬɢɦɚɥɶɧɵɦ ɢ ɩɪɚɜɢɥɶɧɵɦ. ɇɚɩɪɢɦɟɪ, ɚɜɬɨɦɨɛɢɥɶ ɧɟ ɬɨɥɶɤɨ 

ɞɨɥɠɟɧ ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ ɬɚɤɢɦ ɤɪɢɬɟɪɢɹɦ, ɤɚɤ ɜɵɫɨɤɚɹ ɫɤɨɪɨɫɬɶ, ɛɨɥɶɲɚɹ 

ɦɨɳɧɨɫɬɶ ɞɜɢɝɚɬɟɥɹ, ɜɵɫɨɤɚɹ ɩɪɨɯɨɞɢɦɨɫɬɶ, ɧɨ ɩɪɢ ɜɫɟɦ ɩɪɢ ɷɬɨɦ, ɨɛɥɚɞɚɬɶ 

ɧɢɡɤɨɣ ɫɬɨɢɦɨɫɬɶɸ, ɛɵɬɶ ɤɨɦɮɨɪɬɚɛɟɥɶɧɵɦ, ɨɬɜɟɱɚɬɶ ɜɵɫɨɤɢɦ ɬɪɟɛɨɜɚɧɢɹɦ 

ɷɤɨɥɨɝɢɱɧɨɫɬɢ, ɢ ɜ ɬɨ ɠɟ ɜɪɟɦɹ - ɛɵɬɶ ɜɵɝɨɞɧɵɦ ɞɥɹ ɩɪɨɢɡɜɨɞɫɬɜɚ.  

ɇɟɦɚɥɨɟ ɡɧɚɱɟɧɢɟ ɜ ɨɩɬɢɦɚɥɶɧɨɦ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ ɨɬɜɨɞɢɬɫɹ ɬɚɤɢɦ 

ɩɪɨɰɟɞɭɪɚɦ, ɤɚɤ ɩɨɞɝɨɬɨɜɤɚ ɬɟɯɧɢɱɟɫɤɨɝɨ ɡɚɞɚɧɢɹ ɩɨɥɧɨɝɨ ɩɟɪɟɱɧɹ ɬɪɟɛɨɜɚɧɢɣ 

ɤ ɪɚɡɪɚɛɚɬɵɜɚɟɦɨɦɭ ɨɛɴɟɤɬɭ, ɜɵɞɟɥɟɧɢɟ ɫɪɟɞɢ ɧɢɯ ɩɨɤɚɡɚɬɟɥɟɣ ɤɚɱɟɫɬɜɚ ɢ 

ɩɪɟɨɛɪɚɡɨɜɚɧɢɟ ɧɚɢɛɨɥɟɟ ɜɚɠɧɵɯ ɢɡ ɧɢɯ ɜ ɤɪɢɬɟɪɢɢ ɨɩɬɢɦɢɡɚɰɢɢ [2].  

3 ɋɢɫɬɟɦɧɨɟ ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ; 

Ʉ ɤɨɧɰɭ XX ɜɟɤɚ ɧɟ ɬɨɥɶɤɨ ɫɭɳɟɫɬɜɟɧɧɨ ɜɨɡɪɨɫɥɚ ɫɥɨɠɧɨɫɬɶ 

ɩɪɨɟɤɬɢɪɭɟɦɵɯ ɨɛɴɟɤɬɨɜ, ɧɨ ɢ ɢɯ ɜɨɡɞɟɣɫɬɜɢɟ ɧɚ ɨɛɳɟɫɬɜɨ ɢ ɨɤɪɭɠɚɸɳɭɸ 

ɫɪɟɞɭ, ɬɹɠɟɫɬɶ ɩɨɫɥɟɞɫɬɜɢɣ ɚɜɚɪɢɣ ɢɡ-ɡɚ ɨɲɢɛɨɤ ɪɚɡɪɚɛɨɬɤɢ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ, 

ɜɵɫɨɤɢɟ ɬɪɟɛɨɜɚɧɢɹ ɤ ɩɨɤɚɡɚɬɟɥɹɦ ɤɚɱɟɫɬɜɚ ɢ ɫɬɨɢɦɨɫɬɢ, ɫɨɤɪɚɳɟɧɢɟ ɫɪɨɤɨɜ 

ɜɵɩɭɫɤɚ ɧɨɜɨɣ ɩɪɨɞɭɤɰɢɢ. ɇɟɨɛɯɨɞɢɦɨɫɬɶ ɭɱёɬɚ ɷɬɢɯ ɨɛɫɬɨɹɬɟɥɶɫɬɜ ɡɚɫɬɚɜɥɹɥɚ 
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ɜɧɨɫɢɬɶ ɢɡɦɟɧɟɧɢɹ ɜ ɬɪɚɞɢɰɢɨɧɧɵɣ ɯɚɪɚɤɬɟɪ ɢ ɦɟɬɨɞɨɥɨɝɢɸ ɩɪɨɟɤɬɧɨɣ 

ɞɟɹɬɟɥɶɧɨɫɬɢ. 

ɉɪɢ ɫɨɡɞɚɧɢɢ ɨɛɴɟɤɬɨɜ ɢɯ ɭɠɟ ɧɟɨɛɯɨɞɢɦɨ ɛɵɥɨ ɪɚɫɫɦɚɬɪɢɜɚɬɶ ɜ ɜɢɞɟ 

ɫɢɫɬɟɦ, ɬɨ ɟɫɬɶ ɤɨɦɩɥɟɤɫɚ ɜɡɚɢɦɨɫɜɹɡɚɧɧɵɯ ɜɧɭɬɪɟɧɧɢɯ ɷɥɟɦɟɧɬɨɜ ɫ 

ɨɩɪɟɞɟɥɟɧɧɨɣ ɫɬɪɭɤɬɭɪɨɣ, ɲɢɪɨɤɢɦ ɧɚɛɨɪɨɦ ɫɜɨɣɫɬɜ ɢ ɪɚɡɧɨɨɛɪɚɡɧɵɦɢ 

ɜɧɭɬɪɟɧɧɢɦɢ ɢ ɜɧɟɲɧɢɦɢ ɫɜɹɡɹɦɢ. Ȼɵɥɚ ɫɮɨɪɦɢɪɨɜɚɧɚ ɚɛɫɨɥɸɬɧɨ ɧɨɜɚɹ 

ɩɪɨɟɤɬɧɚɹ ɢɞɟɨɥɨɝɢɹ, ɩɨɥɭɱɢɜɲɚɹ ɧɚɡɜɚɧɢɟ - ɫɢɫɬɟɦɧɨɟ ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ [2]. 

ɋɢɫɬɟɦɧɨɟ ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ ɫɬɪɨɢɬɫɹ ɧɚ ɤɨɦɩɥɟɤɫɧɨɦ ɪɟɲɟɧɢɢ 

ɩɨɫɬɚɜɥɟɧɧɵɯ ɡɚɞɚɱ, ɩɪɢɧɢɦɚɹ ɜɨ ɜɧɢɦɚɧɢɟ ɬɚɤɢɟ ɮɚɤɬɨɪɵ, ɤɚɤ ɜɡɚɢɦɨɞɟɣɫɬɜɢɟ 

ɢ ɜɡɚɢɦɨɫɜɹɡɶ ɨɬɞɟɥɶɧɵɯ ɨɛɴɟɤɬɨɜ-ɫɢɫɬɟɦ ɢ ɢɯ ɱɚɫɬɟɣ ɤɚɤ ɦɟɠɞɭ ɫɨɛɨɣ, ɬɚɤ ɢ ɫ 

ɜɧɟɲɧɟɣ ɫɪɟɞɨɣ, ɩɪɢ ɷɬɨɦ ɭɱɢɬɵɜɚɹ ɫɨɰɢɚɥɶɧɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɢ ɷɤɨɥɨɝɢɱɟɫɤɢɟ 

ɩɨɫɥɟɞɫɬɜɢɹ ɢɯ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ. ɋɢɫɬɟɦɧɨɟ ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ ɨɛɭɫɥɚɜɥɢɜɚɟɬɫɹ 

ɬɳɚɬɟɥɶɧɵɦ ɫɨɜɦɟɫɬɧɨɦ ɪɚɫɫɦɨɬɪɟɧɢɢ ɨɛɴɟɤɬɚ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɢ ɩɪɨɰɟɫɫɚ 

ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ, ɤɨɬɨɪɵɟ ɜ ɫɜɨɸ ɨɱɟɪɟɞɶ ɜɤɥɸɱɚɸɬ ɟɳё ɪɹɞ ɜɚɠɧɵɯ ɱɚɫɬɟɣ [2]. 

ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɫɭɳɟɫɬɜɭɟɬ 3 ɫɩɨɫɨɛɚ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ: 

1 ɇɟɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɵɣ - ɜ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɭɬɪɚɬɢɥ ɫɜɨɸ 

ɚɤɬɭɚɥɶɧɨɫɬɶ ɢ ɩɪɚɤɬɢɱɟɫɤɢ ɧɟ ɩɪɢɦɟɧɹɟɬɫɹ; 

2 Ⱥɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɵɣ - ɫ ɭɱɚɫɬɢɟɦ ɱɟɥɨɜɟɤɚ ɢ ɫɢɫɬɟɦ 

ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ; 

3 Ⱥɜɬɨɦɚɬɢɱɟɫɤɢɣ - ɩɨɥɧɨɫɬɶɸ ɛɟɡ ɭɱɚɫɬɢɹ ɱɟɥɨɜɟɤɚ. 

ɉɨ ɦɟɪɟ ɪɚɡɜɢɬɢɹ ɰɢɮɪɨɜɵɯ ɬɟɯɧɨɥɨɝɢɣ ɜ ɨɛɢɯɨɞ ɜɨɲɟɥ ɬɚɤɨɣ ɬɟɪɦɢɧ, ɤɚɤ 

«ɐɢɮɪɨɜɨɟ ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ». 

ɐɢɮɪɨɜɨɟ ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ — ɷɬɨ ɟɫɬɶ ɧɚɛɨɪ ɬɟɯɧɨɥɨɝɢɣ ɢ ɩɪɨɝɪɚɦɦ, ɜ 

ɫɨɜɨɤɭɩɧɨɫɬɢ ɩɨɡɜɨɥɹɸɳɢɣ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɬɶ ɩɪɨɰɟɫɫ ɪɚɡɪɚɛɨɬɤɢ ɪɚɡɥɢɱɧɵɯ 

ɨɛɴɟɤɬɨɜ [3]. Ɉɫɧɨɜɧɚɹ ɰɟɥɶ ɰɢɮɪɨɜɵɯ ɬɟɯɧɨɥɨɝɢɣ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɡɚɤɥɸɱɚɟɬɫɹ 

ɜ ɫɨɡɞɚɧɢɢ ɩɨɞɯɨɞɨɜ, ɦɟɬɨɞɨɜ ɢ ɪɟɲɟɧɢɣ, ɧɚɩɪɚɜɥɟɧɧɵɯ ɧɚ ɩɨɥɭɱɟɧɢɟ 

ɰɢɮɪɨɜɨɝɨ ɩɪɨɬɨɬɢɩɚ ɩɪɨɟɤɬɢɪɭɟɦɨɝɨ ɢɡɞɟɥɢɹ. Ʉɨɧɟɱɧɵɣ ɪɟɡɭɥɶɬɚɬ, ɚ ɢɦɟɧɧɨ 

ɰɢɮɪɨɜɨɣ ɩɪɨɬɨɬɢɩ, ɨɬɤɪɵɜɚɟɬ ɜɨɡɦɨɠɧɨɫɬɢ ɛɨɥɟɟ ɤɚɱɟɫɬɜɟɧɧɨɣ ɢ ɨɩɬɢɦɚɥɶɧɨɣ 

ɨɬɥɚɞɤɢ ɢɡɞɟɥɢɹ, ɭɥɭɱɲɟɧɢɟ, ɨɛɳɟɧɢɹ ɩɪɨɢɡɜɨɞɫɬɜɚ ɫ ɡɚɤɚɡɱɢɤɨɦ ɩɪɨɞɭɤɰɢɢ, ɚ 



7 
 

ɬɚɤɠɟ – ɜɫɟɜɨɡɦɨɠɧɵɟ ɜɚɪɢɚɧɬɵ ɞɥɹ ɭɥɭɱɲɟɧɢɹ, ɥɢɛɨ, ɜ ɨɬɞɟɥɶɧɵɯ ɤɨɧɤɪɟɬɧɵɯ 

ɫɥɭɱɚɹɯ – ɢɡɨɛɪɟɬɟɧɢɹ ɩɨɬɟɧɰɢɚɥɶɧɨ ɧɨɜɨɣ ɬɟɯɧɨɥɨɝɢɢ ɢɡɝɨɬɨɜɥɟɧɢɹ ɢɡɞɟɥɢɹ.  

ɇɨɜɚɹ ɩɚɪɚɞɢɝɦɚ ɰɢɮɪɨɜɨɝɨ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɢ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɩɨɡɜɨɥɹɟɬ ɜ 

ɤɪɚɬɱɚɣɲɢɟ ɫɪɨɤɢ ɪɚɡɪɚɛɚɬɵɜɚɬɶ ɢ ɫɨɡɞɚɜɚɬɶ ɝɥɨɛɚɥɶɧɨ ɤɨɧɤɭɪɟɧɬɨɫɩɨɫɨɛɧɭɸ 

ɩɪɨɞɭɤɰɢɸ ɧɨɜɨɝɨ ɩɨɤɨɥɟɧɢɹ. ȼ ɨɫɧɨɜɟ ɧɨɜɨɣ ɩɚɪɚɞɢɝɦɵ ɰɢɮɪɨɜɨɝɨ 

ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɢ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɥɟɠɢɬ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɫɥɨɠɧɵɯ 

ɦɭɥɶɬɢɞɢɫɰɢɩɥɢɧɚɪɧɵɯ ɦɚɬɟɦɚɬɢɱɟɫɤɢɯ ɦɨɞɟɥɟɣ ɫ ɜɵɫɨɤɢɦ ɭɪɨɜɧɟɦ 

ɚɞɟɤɜɚɬɧɨɫɬɢ ɪɟɚɥɶɧɵɦ ɦɚɬɟɪɢɚɥɚɦ, ɤɨɧɫɬɪɭɤɰɢɹɦ ɢ ɮɢɡɢɤɨ-

ɦɟɯɚɧɢɱɟɫɤɢɦ/ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɦ ɩɪɨɰɟɫɫɚɦ, ɪɚɡɪɚɛɨɬɤɚ ɰɢɮɪɨɜɵɯ ɞɜɨɣɧɢɤɨɜ 

ɤɚɤ ɩɪɨɞɭɤɰɢɢ, ɬɚɤ ɢ ɟɟ ɩɪɨɢɡɜɨɞɫɬɜɚ [4]. 

Ʉɥɸɱɟɜɵɦ ɮɚɤɬɨɪɨɦ ɞɥɹ ɛɨɥɟɟ ɷɮɮɟɤɬɢɜɧɨɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɬɟɯɧɨɥɨɝɢɢ 

ɰɢɮɪɨɜɨɝɨ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɹɜɥɹɟɬɫɹ ɪɚɡɪɚɛɨɬɤɚ ɦɟɬɨɞɨɜ, ɩɨɡɜɨɥɹɸɳɢɯ ɤɚɤ 

ɦɨɠɧɨ ɛɵɫɬɪɟɟ ɩɨɥɭɱɢɬɶ ɰɢɮɪɨɜɨɣ ɩɪɨɬɨɬɢɩ. ɐɢɮɪɨɜɨɣ ɩɪɨɬɨɬɢɩ — ɷɬɨ 

ɰɢɮɪɨɜɨɣ ɦɚɤɟɬ ɢɡɞɟɥɢɹ, ɢɫɩɨɥɶɡɭɟɦɵɣ ɞɥɹ ɢɫɩɵɬɚɧɢɹ ɟɝɨ ɮɭɧɤɰɢɣ ɢ ɮɨɪɦɵ 

[5]. ɉɨɥɧɵɣ ɰɢɮɪɨɜɨɣ ɩɪɨɬɨɬɢɩ ɹɜɥɹɟɬɫɹ ɜɢɪɬɭɚɥɶɧɵɦ ɨɩɵɬɧɵɦ ɨɛɪɚɡɰɨɦ 

ɝɨɬɨɜɨɝɨ ɢɡɞɟɥɢɹ ɢ ɫɥɭɠɢɬ ɞɥɹ ɟɝɨ ɨɩɬɢɦɢɡɚɰɢɢ ɢ ɩɪɨɜɟɪɤɢ. ɗɬɨ ɫɧɢɠɚɟɬ 

ɩɨɬɪɟɛɧɨɫɬɶ ɜ ɫɬɪɨɢɬɟɥɶɫɬɜɟ ɞɨɪɨɝɨɫɬɨɹɳɢɯ ɮɢɡɢɱɟɫɤɢɯ ɨɩɵɬɧɵɯ ɨɛɪɚɡɰɨɜ. 

ɉɟɪɜɢɱɧɨɟ ɨɩɢɫɚɧɢɟ ɢɥɢ ɡɚɞɚɧɢɟ ɧɚ ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ, ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ 

ɬɚɤɢɟ ɤɪɢɬɟɪɢɢ, ɤɚɤ: ɧɚɡɧɚɱɟɧɢɟ ɨɛɴɟɤɬɚ, ɟɝɨ ɩɚɪɚɦɟɬɪɵ, ɫɩɨɫɨɛɵ 

ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ, ɤɨɧɫɬɪɭɤɬɢɜɧɚɹ ɪɟɚɥɢɡɚɰɢɹ, ɢɫɩɨɥɧɟɧɢɟ ɢ ɬ.ɞ. 

ɉɨɞ ɩɪɨɟɤɬɧɵɦ ɪɟɲɟɧɢɟɦ ɩɨɧɢɦɚɟɬɫɹ ɩɨɥɭɱɟɧɢɟ ɩɪɨɦɟɠɭɬɨɱɧɨɝɨ 

ɨɩɢɫɚɧɢɹ, ɱɬɨ ɩɨɡɜɨɥɹɟɬ ɩɨɥɭɱɢɬɶ ɛɨɥɶɲɢɣ ɨɛɴɟɦ ɧɟɨɛɯɨɞɢɦɵɯ ɞɚɧɧɵɯ ɢ 

ɭɫɤɨɪɢɬɶ ɩɪɨɰɟɫɫ ɪɟɚɥɢɡɚɰɢɢ. ɉɪɨɟɤɬɧɨɟ ɪɟɲɟɧɢɟ ɨɮɨɪɦɥɹɟɬɫɹ ɜ ɜɢɞɟ 

ɩɪɨɟɤɬɧɵɯ ɞɨɤɭɦɟɧɬɨɜ, ɤɨɬɨɪɵɟ ɜ ɫɨɜɨɤɭɩɧɨɫɬɢ ɫɨɫɬɚɜɥɹɸɬ ɩɪɨɟɤɬ. ɉɪɨɟɤɬɧɵɟ 

ɪɚɛɨɬɵ ɢɦɟɸɬ ɝɪɚɞɚɰɢɸ ɩɨ ɜɪɟɦɟɧɢ ɢ ɩɨɞɪɚɡɞɟɥɟɧɢɹɦ. 

Ɇɨɠɧɨ ɜɵɞɟɥɢɬɶ ɫɥɟɞɭɸɳɢɟ ɫɬɚɞɢɢ ɢ ɷɬɚɩɵ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɧɨɜɨɝɨ 

ɨɛɴɟɤɬɚ: 

1 ɇɚɭɱɧɨ-ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɚɹ ɪɚɛɨɬɚ - ɷɬɨ ɩɟɪɜɵɣ ɷɬɚɩ. Ɉɧ ɜɤɥɸɱɚɟɬ ɜ 

ɫɟɛɹ ɫɬɚɞɢɢ ɩɪɟɞɩɪɨɟɤɬɧɨɝɨ ɢɫɫɥɟɞɨɜɚɧɢɹ, ɫɬɚɞɢɢ ɪɚɡɪɚɛɨɬɤɢ ɢ ɮɨɪɦɭɥɢɪɨɜɤɢ 
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ɬɟɯɧɢɱɟɫɤɨɝɨ ɡɚɞɚɧɢɹ, ɱɚɫɬɢɱɧɨ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɫɬɚɞɢɢ ɬɟɯɧɢɱɟɫɤɨɝɨ 

ɩɪɟɞɥɨɠɟɧɢɹ; 

2 Ɉɩɵɬɧɨ-ɤɨɧɫɬɪɭɤɬɨɪɫɤɢɟ ɪɚɛɨɬɵ - ɷɬɚɩ, ɤɨɬɨɪɵɣ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ 

ɫɨɡɞɚɧɢɟ ɷɫɤɢɡɧɨɝɨ ɢ ɬɟɯɧɢɱɟɫɤɨɝɨ ɩɪɨɟɤɬɚ, ɚ ɬɚɤɠɟ, ɱɚɫɬɶ ɫɬɚɞɢɣ ɬɟɯɧɢɱɟɫɤɨɝɨ 

ɩɪɟɞɥɨɠɟɧɢɹ; 

3 ɗɬɚɩ ɪɚɛɨɱɟɝɨ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ – ɞɚɧɧɵɣ ɷɬɚɩ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ 

ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɫɨɡɞɚɧɢɟ ɪɚɛɨɱɟɝɨ ɩɪɨɟɤɬɚ, ɟɝɨ ɢɡɝɨɬɨɜɥɟɧɢɟ, ɢ ɜɜɨɞ ɜ 

ɷɤɫɩɥɭɚɬɚɰɢɸ. 

ȼ ɩɪɨɰɟɫɫɟ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɫɥɨɠɧɨɣ ɫɢɫɬɟɦɵ, ɮɨɪɦɢɪɭɸɬɫɹ 

ɨɩɪɟɞɟɥɟɧɧɵɟ ɩɪɟɞɫɬɚɜɥɟɧɢɹ, ɨɬɪɚɠɚɸɳɢɟ ɟё ɫɭɳɟɫɬɜɟɧɧɵɟ ɫɜɨɣɫɬɜɚ ɜ ɪɚɡɧɨɣ 

ɫɬɟɩɟɧɢ ɩɨɞɪɨɛɧɨɫɬɢ.  ȼ ɷɬɢɯ ɩɪɟɞɫɬɚɜɥɟɧɢɹɯ ɹɜɧɨ ɜɵɞɟɥɹɸɬɫɹ ɢɯ ɫɨɫɬɚɜɧɵɟ 

ɱɚɫɬɢ – ɭɪɨɜɧɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ. ȼ ɩɟɪɜɵɣ ɭɪɨɜɟɧɶ, ɤɚɤ ɩɪɚɜɢɥɨ, ɜɤɥɸɱɚɸɬɫɹ 

ɩɪɟɞɫɬɚɜɥɟɧɢɹ, ɤɨɬɨɪɵɟ ɢɦɟɸɬ ɜɫɟ ɨɛɳɭɸ ɱɟɪɬɭ - ɮɢɡɢɱɟɫɤɭɸ ɨɫɧɨɜɭ. Ʉɪɨɦɟ 

ɬɨɝɨ, ɷɬɢ ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɞɨɩɭɫɤɚɸɬ ɞɥɹ ɫɜɨɟɝɨ ɨɩɢɫɚɧɢɹ ɢɫɩɨɥɶɡɨɜɚɧɢɟ 

ɨɞɢɧɚɤɨɜɨɝɨ ɦɚɬɟɦɚɬɢɱɟɫɤɨɝɨ ɚɩɩɚɪɚɬɚ [6]. ɍɪɨɜɧɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɦɨɠɧɨ 

ɨɛɨɫɨɛɥɹɬɶ ɩɨ ɫɬɟɩɟɧɢ ɩɨɞɪɨɛɧɨɫɬɢ, ɤɨɬɨɪɚɹ ɩɨɤɚɡɵɜɚɟɬ ɫɬɟɩɟɧɶ ɨɬɪɚɠɟɧɢɹ 

ɫɜɨɣɫɬɜ ɩɪɨɟɤɬɢɪɭɟɦɨɝɨ ɨɛɴɟɤɬɚ. ȿɫɥɢ ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɫɨɨɬɜɟɬɫɬɜɭɸɬ 

ɩɪɢɜɟɞɟɧɧɵɦ ɤɪɢɬɟɪɢɹɦ, ɢɯ ɜɩɨɥɧɟ ɦɨɠɧɨ ɢɦɟɧɨɜɚɬɶ ɝɨɪɢɡɨɧɬɚɥɶɧɵɦɢ ɢɥɢ 

ɢɟɪɚɪɯɢɱɟɫɤɢɦɢ ɭɪɨɜɧɹɦɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ [6]. 

ȼɵɞɟɥɟɧɢɟ ɝɨɪɢɡɨɧɬɚɥɶɧɵɯ ɭɪɨɜɧɟɣ ɥɟɠɢɬ ɜ ɨɫɧɨɜɟ ɛɥɨɱɧɨ-

ɢɟɪɚɪɯɢɱɟɫɤɨɝɨ ɩɨɞɯɨɞɚ ɤ ɩɪɨɟɤɬɢɪɨɜɚɧɢɸ. Ƚɨɪɢɡɨɧɬɚɥɶɧɵɟ ɭɪɨɜɧɢ 

ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɢɦɟɸɬ ɫɥɟɞɭɸɳɢɟ ɫɜɨɣɫɬɜɚ ɢ ɨɫɨɛɟɧɧɨɫɬɢ: 

1 ɉɪɢ ɨɫɭɳɟɫɬɜɥɟɧɢɢ ɩɟɪɟɯɨɞɚ ɫ ɭɫɥɨɜɧɨɝɨ ɭɪɨɜɧɹ ɏ1, ɧɚ ɤɨɬɨɪɨɦ 

ɪɚɫɫɦɚɬɪɢɜɚɟɬɫɹ ɫɢɫɬɟɦɚ Z, ɧɚ ɫɨɫɟɞɧɢɣ, ɛɨɥɟɟ ɧɢɡɲɢɣ ɭɪɨɜɟɧɶ ɏ2 ɩɪɨɢɫɯɨɞɢɬ 

ɪɚɡɞɟɥɟɧɢɟ ɫɢɫɬɟɦɵ Z ɧɚ ɧɟɤɨɬɨɪɨɟ ɤɨɥɢɱɟɫɬɜɨ ɛɥɨɤɨɜ. Ⱦɚɥɟɟ, ɜɦɟɫɬɨ 

ɰɟɥɨɫɬɧɨɝɨ ɪɚɡɛɨɪɚ ɫɢɫɬɟɦɵ Z, ɪɚɫɫɦɚɬɪɢɜɚɸɬɫɹ ɟɟ ɨɬɞɟɥɶɧɵɟ ɛɥɨɤɢ; 

2 Ɋɟɡɭɥɶɬɚɬɨɦ ɪɚɫɫɦɨɬɪɟɧɢɹ ɤɚɠɞɨɝɨ ɢɡ ɛɥɨɤɨɜ ɧɚ ɭɪɨɜɧɟ ɏ2, ɤɨɬɨɪɵɟ 

ɢɦɟɸɬ ɛɨɥɶɲɭɸ ɫɬɟɩɟɧɶ ɞɟɬɚɥɢɡɚɰɢɢ, ɧɟɠɟɥɢ ɛɥɨɤɢ ɧɚ ɭɪɨɜɧɟ ɏ1, ɹɜɥɹɟɬɫɹ 

ɩɨɥɭɱɟɧɢɟ ɡɚɞɚɱ, ɫɥɨɠɧɨɫɬɶ ɤɨɬɨɪɵɯ, ɫ ɬɨɱɤɢ ɡɪɟɧɢɹ ɜɨɡɦɨɠɧɨɫɬɟɣ ɜɨɫɩɪɢɹɬɢɹ 
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ɱɟɥɨɜɟɤɨɦ ɢ ɜɨɡɦɨɠɧɨɫɬɟɣ ɪɟɲɟɧɢɹ ɫ ɩɨɦɨɳɶɸ ɢɦɟɸɳɢɯɫɹ ɫɪɟɞɫɬɜ 

ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ – ɩɪɚɤɬɢɱɟɫɤɢ ɢɞɟɧɬɢɱɧɚ; 

3 ɉɪɢɦɟɧɟɧɢɟ ɫɨɛɫɬɜɟɧɧɵɯ ɩɨɧɹɬɢɣ ɫɢɫɬɟɦɵ ɢ ɷɥɟɦɟɧɬɚ ɧɚ ɤɚɠɞɨɦ 

ɭɪɨɜɧɟ ɢɟɪɚɪɯɢɢ, ɚ ɢɦɟɧɧɨ – ɟɫɥɢ ɷɥɟɦɟɧɬɚɦɢ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɫɢɫɬɟɦɵ X 

ɫɱɢɬɚɥɢɫɶ ɛɥɨɤɢ Xy, ɬɨ ɧɚ ɫɨɫɟɞɧɟɦ, ɛɨɥɟɟ ɧɢɡɲɟɦ ɩɨ ɢɟɪɚɪɯɢɢ ɭɪɨɜɧɟ Y ɬɟ ɠɟ 

ɛɥɨɤɢ (Xy) ɪɚɫɫɦɚɬɪɢɜɚɸɬɫɹ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɤɚɤ ɨɬɞɟɥɶɧɵɟ ɫɢɫɬɟɦɵ. 

ɍɪɨɜɧɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ, ɬɚɤɠɟ, ɢɦɟɟɬ ɦɟɫɬɨ ɜɵɞɟɥɹɬɶ ɢ ɨɛɨɫɨɛɥɹɬɶ ɩɨ 

ɬɚɤɨɦɭ ɤɪɢɬɟɪɢɸ, ɤɚɤ ɯɚɪɚɤɬɟɪ ɭɱɢɬɵɜɚɟɦɵɯ ɫɜɨɣɫɬɜ ɨɛɴɟɤɬɚ. ȼ ɬɚɤɨɦ ɫɥɭɱɚɟ, 

ɢɯ ɧɚɡɵɜɚɸɬ ɜɟɪɬɢɤɚɥɶɧɵɦɢ ɭɪɨɜɧɹɦɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ [6]. ɉɪɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ 

ɰɢɮɪɨɜɵɯ ɭɫɬɪɨɣɫɬɜ, ɨɫɧɨɜɧɵɦɢ ɜɟɪɬɢɤɚɥɶɧɵɦɢ ɭɪɨɜɧɹɦɢ ɹɜɥɹɸɬɫɹ 

ɮɭɧɤɰɢɨɧɚɥɶɧɨɟ ɢɥɢ ɫɯɟɦɧɨɟ, ɤɨɧɫɬɪɭɤɬɨɪɫɤɨɟ, ɚ ɬɚɤɠɟ - ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɟ 

ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ. ɉɪɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɵɯ ɤɨɦɩɥɟɤɫɨɜ ɤ ɷɬɢɦ 

ɭɪɨɜɧɹɦ ɞɨɛɚɜɥɹɟɬɫɹ ɚɥɝɨɪɢɬɦɢɱɟɫɤɨɟ (ɩɪɨɝɪɚɦɦɧɨɟ) ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ. 

Ƚɨɜɨɪɹ ɨ ɫɭɳɧɨɫɬɢ, ɩɨɧɹɬɢɢ ɢ ɩɪɢɧɰɢɩɚɯ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ, ɧɟɥɶɡɹ ɭɩɭɫɤɚɬɶ 

ɬɚɤɨɣ ɚɫɩɟɤɬ, ɤɚɤ ɬɢɩɨɜɵɟ ɩɪɨɰɟɞɭɪɵ ɢ ɦɚɪɲɪɭɬ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ.  

ɉɪɨɟɤɬɧɵɟ ɩɪɨɰɟɞɭɪɵ ɩɨɞɪɚɡɞɟɥɹɸɬɫɹ ɧɚ ɫɥɟɞɭɸɳɢɟ ɤɚɬɟɝɨɪɢɢ: 

ɩɪɨɰɟɞɭɪɵ ɫɢɧɬɟɡɚ ɢ ɩɪɨɰɟɞɭɪɵ ɚɧɚɥɢɡɚ.  

Ʉɨɧɟɱɧɚɹ ɰɟɥɶ ɩɪɨɰɟɞɭɪ ɫɢɧɬɟɡɚ ɡɚɤɥɸɱɚɸɬɫɹ ɜ ɫɨɡɞɚɧɢɢ ɨɩɢɫɚɧɢɣ 

ɩɪɨɟɤɬɢɪɭɟɦɵɯ ɨɛɴɟɤɬɨɜ. ȼ ɫɨɡɞɚɧɧɵɯ ɨɩɢɫɚɧɢɹɯ ɨɬɨɛɪɚɠɚɸɬɫɹ 

ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɫɬɪɭɤɬɭɪɚ ɢ ɩɚɪɚɦɟɬɪɵ ɨɛɴɟɤɬɚ. ɂɡ ɷɬɨɝɨ ɫɥɟɞɭɟɬ, ɱɬɨ ɝɪɭɩɩɚ 

ɩɪɨɰɟɞɭɪ ɫɢɧɬɟɡɚ ɦɨɠɟɬ ɪɚɡɛɢɜɚɬɶɫɹ ɧɚ ɩɨɞɝɪɭɩɩɭ ɩɪɨɰɟɞɭɪ ɫɬɪɭɤɬɭɪɧɨɝɨ 

ɫɢɧɬɟɡɚ ɢ ɩɨɞɝɪɭɩɩɭ ɩɪɨɰɟɞɭɪ ɩɚɪɚɦɟɬɪɢɱɟɫɤɨɝɨ ɫɢɧɬɟɡɚ [7]. 

 ɉɨɞ ɫɬɪɭɤɬɭɪɨɣ ɨɛɴɟɤɬɚ ɩɨɧɢɦɚɸɬ ɧɟ ɱɬɨ ɢɧɨɟ, ɤɚɤ ɫɨɫɬɚɜ ɟɝɨ ɷɥɟɦɟɧɬɨɜ 

ɢ ɫɩɨɫɨɛɵ ɫɜɹɡɢ ɷɥɟɦɟɧɬɨɜ ɞɪɭɝ ɫ ɞɪɭɝɨɦ. ɉɚɪɚɦɟɬɪ ɨɛɴɟɤɬɚ ɟɫɬɶ ɜɟɥɢɱɢɧɚ, 

ɤɨɬɨɪɚɹ ɯɚɪɚɤɬɟɪɢɡɭɟɬ ɧɟɤɨɟ ɫɜɨɣɫɬɜɨ ɨɛɴɟɤɬɚ ɢɥɢ ɪɟɠɢɦ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ 

ɞɚɧɧɨɝɨ ɫɜɨɣɫɬɜɚ.  

ɉɪɢɦɟɪɨɦ ɩɪɨɰɟɞɭɪ ɫɬɪɭɤɬɭɪɧɨɝɨ ɫɢɧɬɟɡɚ ɦɨɠɟɬ ɫɥɭɠɢɬɶ 

ɫɢɧɬɟɡ ɫɬɪɭɤɬɭɪɧɨɣ ɫɯɟɦɵ ɫ ɤɨɪɪɟɤɬɢɪɭɸɳɢɦɢ ɭɫɬɪɨɣɫɬɜɚɦɢ, ɫɬɪɭɤɬɭɪɚ 

ɤɨɬɨɪɨɣ ɜɵɪɚɠɚɟɬɫɹ ɩɟɪɟɱɧɟɦ ɜɯɨɞɹɳɢɯ ɜ ɧɟɟ ɡɜɟɧɶɟɜ ɢ ɢɯ ɫɨɟɞɢɧɟɧɢɣ, ɢɥɢ ɠɟ 
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– ɫɢɧɬɟɡ ɧɟɤɨɝɨ ɚɥɝɨɪɢɬɦɚ, ɫɬɪɭɤɬɭɪɚ ɤɨɬɨɪɨɝɨ ɨɩɪɟɞɟɥɹɟɬɫɹ ɫɨɫɬɚɜɨɦ ɢ 

ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶɸ ɨɩɟɪɚɬɨɪɨɜ [7].  

ɉɪɨɰɟɞɭɪɚ ɩɚɪɚɦɟɬɪɢɱɟɫɤɨɝɨ ɫɢɧɬɟɡɚ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɪɚɫɱɟɬɟ ɡɧɚɱɟɧɢɣ 

ɩɚɪɚɦɟɬɪɨɜ ɷɥɟɦɟɧɬɨɜ ɩɪɢ ɡɚɞɚɧɧɨɣ ɫɬɪɭɤɬɭɪɟ ɨɛɴɟɤɬɚ, ɧɚɩɪɢɦɟɪ, 

ɤɨɷɮɮɢɰɢɟɧɬɨɜ ɤɨɪɪɟɤɬɢɪɭɸɳɢɯ ɭɫɬɪɨɣɫɬɜ.  

ɉɪɢ ɩɨɞɛɨɪɟ ɧɚɢɥɭɱɲɟɣ ɫɬɪɭɤɬɭɪɵ ɨɛɴɟɤɬɚ, ɢ ɧɚɢɥɭɱɲɢɯ ɟɝɨ ɩɚɪɚɦɟɬɪɨɜ, 

ɫɢɧɬɟɡ ɢɦɟɟɬ ɩɪɚɜɨ ɧɚɡɵɜɚɬɶɫɹ ɨɩɬɢɦɢɡɚɰɢɟɣ [7]. 

ɐɟɥɶ ɩɪɨɰɟɞɭɪ ɚɧɚɥɢɡɚ ɡɚɤɥɸɱɚɸɬɫɹ ɜ ɩɨɞɪɨɛɧɨɦ ɢɫɫɥɟɞɨɜɚɧɢɢ 

ɩɪɨɟɤɬɢɪɭɟɦɨɝɨ ɨɛɴɟɤɬɚ ɢɥɢ ɟɝɨ ɨɩɢɫɚɧɢɹ, ɧɚɩɪɚɜɥɟɧɧɨɦ ɧɚ ɩɨɥɭɱɟɧɢɟ 

ɜɫɟɜɨɡɦɨɠɧɨɣ ɢɧɮɨɪɦɚɰɢɢ ɨ ɫɜɨɣɫɬɜɚɯ ɨɛɴɟɤɬɚ, ɤɨɬɨɪɚɹ ɛɭɞɟɬ ɹɜɥɹɬɶɫɹ 

ɩɨɥɟɡɧɨɣ ɫ ɬɨɱɤɢ ɡɪɟɧɢɹ ɪɚɡɪɚɛɨɬɤɢ [7]. ɋɭɬɶ ɚɧɚɥɢɡɚ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɩɪɨɜɟɪɤɟ 

ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɢ ɨɛɴɟɤɬɚ. Ɂɚɱɚɫɬɭɸ, ɡɚɞɚɱɚ ɚɧɚɥɢɡɚ ɢɦɟɟɬ ɮɨɪɦɭɥɢɪɨɜɤɭ 

ɧɚɯɨɠɞɟɧɢɹ ɢ ɭɫɬɚɧɨɜɥɟɧɢɹ ɫɨɨɬɜɟɬɫɬɜɢɹ ɞɜɭɯ ɪɚɡɥɢɱɧɵɯ ɨɩɢɫɚɧɢɣ 

ɢɞɟɧɬɢɱɧɨɝɨ ɨɛɴɟɤɬɚ. ɉɪɢ ɷɬɨɦ ɨɞɧɨ ɢɡ ɨɩɢɫɚɧɢɣ ɫɱɢɬɚɟɬɫɹ ɩɟɪɜɢɱɧɵɦ ɢ ɟɝɨ 

ɤɨɪɪɟɤɬɧɨɫɬɶ ɩɪɟɞɩɨɥɚɝɚɟɬɫɹ ɭɫɬɚɧɨɜɥɟɧɧɨɣ. Ⱦɪɭɝɨɟ ɨɩɢɫɚɧɢɟ ɨɬɧɨɫɢɬɫɹ ɤ 

ɛɨɥɟɟ ɩɨɞɪɨɛɧɨɦɭ ɭɪɨɜɧɸ ɢɟɪɚɪɯɢɢ ɢɥɢ ɤ ɞɪɭɝɨɦɭ ɚɫɩɟɤɬɭ, ɢ ɟɝɨ ɩɪɚɜɢɥɶɧɨɫɬɶ 

ɧɭɠɧɨ ɭɫɬɚɧɨɜɢɬɶ ɫɨɩɨɫɬɚɜɥɟɧɢɟɦ ɫ ɩɟɪɜɢɱɧɵɦ ɨɩɢɫɚɧɢɟɦ. Ⱦɚɧɧɵɣ ɩɨɞɯɨɞ, 

ɨɛɭɫɥɨɜɥɟɧɧɵɣ ɫɨɩɨɫɬɚɜɥɟɧɢɹɦɢ ɨɩɢɫɚɧɢɣ, ɩɨɥɭɱɢɥ ɧɚɡɜɚɧɢɟ – ɜɟɪɢɮɢɤɚɰɢɹ 

[7]. 
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Ɋɢɫɭɧɨɤ 1 – ɂɟɪɚɪɯɢɹ ɩɪɨɟɤɬɧɵɯ ɩɪɨɰɟɞɭɪ 

 

Ɇɚɪɲɪɭɬɨɦ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɧɚɡɵɜɚɟɬɫɹ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ ɩɪɨɟɤɬɧɵɯ 

ɩɪɨɰɟɞɭɪ, ɜɟɞɭɳɚɹ ɤ ɩɨɥɭɱɟɧɢɸ ɬɪɟɛɭɟɦɵɯ ɩɪɨɟɤɬɧɵɯ ɪɟɲɟɧɢɣ[7]. 

Ɉɫɧɨɜɧɵɟ ɩɪɢɧɰɢɩɵ, ɧɚ ɤɨɬɨɪɵɯ ɫɬɪɨɢɬɫɹ ɩɨɫɬɪɨɟɧɢɹ ɦɚɪɲɪɭɬɨɜ 

ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ: 

1 Ɋɚɡɞɟɥɟɧɢɟ ɫɥɨɠɧɨɣ ɡɚɞɚɱɢ ɫɢɧɬɟɡɚ ɩɨɥɧɨɝɨ ɤɨɦɩɥɟɤɬɚ 

ɤɨɧɫɬɪɭɤɬɨɪɫɤɨ-ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɞɨɤɭɦɟɧɬɚɰɢɢ ɧɚ ɪɹɞ ɛɨɥɟɟ ɩɪɨɫɬɵɯ ɡɚɞɚɱ 

ɫɢɧɬɟɡɚ ɩɪɨɦɟɠɭɬɨɱɧɵɯ ɩɪɨɟɤɬɧɵɯ ɪɟɲɟɧɢɣ; 

2 ɉɨɨɱɟɪɟɞɧɨɟ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɩɪɨɰɟɞɭɪ ɫɢɧɬɟɡɚ ɢ ɜɟɪɢɮɢɤɚɰɢɢ; 

3 əɜɥɟɧɢɟ ɢɬɟɪɚɰɢɨɧɧɨɫɬɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ; 

4 ɍɫɢɥɟɧɢɟ ɬɳɚɬɟɥɶɧɨɫɬɢ ɢ ɩɨɞɪɨɛɧɨɫɬɢ ɚɧɚɥɢɡɚ ɩɨ ɦɟɪɟ 

ɩɪɢɛɥɢɠɟɧɢɹ ɤ ɤɨɧɟɱɧɨɦɭ ɩɪɨɟɤɬɧɨɦɭ ɪɟɲɟɧɢɸ ɬɚɤɢɦɢ ɦɟɬɨɞɚɦɢ, ɤɚɤ 

ɦɧɨɝɨɜɚɪɢɚɧɬɧɨɫɬɶ ɢ ɭɫɥɨɠɧɟɧɢɟ ɦɨɞɟɥɟɣ. 

Ɋɚɡɞɟɥɟɧɢɟ ɫɥɨɠɧɨɣ ɡɚɞɚɱɢ ɫɢɧɬɟɡɚ ɧɚ ɛɨɥɟɟ ɩɪɨɫɬɵɟ ɜɵɩɨɥɧɹɟɬɫɹ ɜ 

ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɛɥɨɱɧɨ - ɢɟɪɚɪɯɢɱɟɫɤɢɦ ɩɨɞɯɨɞɨɦ ɤ ɩɪɨɟɤɬɢɪɨɜɚɧɢɸ[7]. 
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Ɋɚɡɞɟɥɟɧɢɟ ɩɨɡɜɨɥɹɟɬ ɨɪɝɚɧɢɡɨɜɚɬɶ ɩɚɪɚɥɥɟɥɶɧɨ-ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɟ ɜɵɩɨɥɧɟɧɢɟ 

ɩɪɨɟɤɬɧɵɯ ɩɪɨɰɟɞɭɪ ɜɫɟɦ ɤɨɥɥɟɤɬɢɜɨɦ ɪɚɡɪɚɛɨɬɱɢɤɨɜ. 

ɑɟɪɟɞɨɜɚɧɢɟ ɩɪɨɰɟɞɭɪ ɫɢɧɬɟɡɚ ɢ ɜɟɪɢɮɢɤɚɰɢɢ ɹɜɢɥɨɫɶ ɬɟɦ, ɱɬɨ ɞɥɹ 

ɛɨɥɶɲɢɧɫɬɜɚ ɡɚɞɚɱ ɫɬɪɭɤɬɭɪɧɨɝɨ ɫɢɧɬɟɡɚ ɨɬɫɭɬɫɬɜɭɸɬ ɦɟɬɨɞɵ, ɤɨɬɨɪɵɟ 

ɨɛɟɫɩɟɱɢɜɚɸɬ ɩɨɥɭɱɟɧɢɟ ɩɪɨɟɤɬɧɵɯ ɪɟɲɟɧɢɣ, ɭɞɨɜɥɟɬɜɨɪɹɸɳɢɯ ɬɪɟɛɨɜɚɧɢɹɦ 

ɬɟɯɧɢɱɟɫɤɨɝɨ ɡɚɞɚɧɢɹ, ɢɫɤɥɸɱɚɹ ɜɨɡɦɨɠɧɨɫɬɶ ɫɨɜɟɪɲɟɧɢɹ ɨɲɢɛɨɤ. ɗɬɨ ɫɜɹɡɚɧɨ 

ɫ ɬɪɭɞɧɨɫɬɹɦɢ ɩɨɫɬɚɧɨɜɤɢ ɢ ɮɨɪɦɭɥɢɪɨɜɤɢ ɡɚɞɚɱ ɫɢɧɬɟɡɚ, ɢɦɟɧɧɨ ɩɨɷɬɨɦɭ, 

ɨɫɧɨɜɧɵɟ ɪɟɲɟɧɢɹ ɩɪɢɧɢɦɚɟɬ ɱɟɥɨɜɟɤ, ɪɭɤɨɜɨɞɫɬɜɭɹɫɶ ɷɜɪɢɫɬɢɱɟɫɤɢɦɢ 

ɩɪɢɟɦɚɦɢ. ɉɪɢ ɷɬɨɦ ɧɟɜɨɡɦɨɠɧɨ ɭɱɟɫɬɶ ɜɫɟ ɦɧɨɝɨɨɛɪɚɡɢɟ ɤɚɱɟɫɬɜɟɧɧɵɯ ɢ 

ɤɨɥɢɱɟɫɬɜɟɧɧɵɯ ɬɪɟɛɨɜɚɧɢɣ ɢ ɢɡɛɟɠɚɬɶ ɨɲɢɛɨɤ. ɉɨɷɬɨɦɭ ɪɟɡɭɥɶɬɚɬɵ 

ɩɪɟɞɥɨɠɟɧɧɵɯ ɩɪɢ ɫɢɧɬɟɡɟ ɩɪɨɟɤɬɧɵɯ ɪɟɲɟɧɢɣ ɤɨɧɬɪɨɥɢɪɭɸɬɫɹ ɩɪɢ ɩɨɦɨɳɢ 

ɜɵɩɨɥɧɟɧɢɹ ɩɪɨɰɟɫɫɚ ɜɟɪɢɮɢɤɚɰɢɢ. 

ɂɬɟɪɚɰɢɨɧɧɨɫɬɶ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɨɛɭɫɥɨɜɥɟɧɚ ɞɜɭɦɹ ɮɚɤɬɨɪɚɦɢ. ȼɨ-

ɩɟɪɜɵɯ - ɨɧɚ ɜɵɬɟɤɚɟɬ ɢɡ ɨɫɨɛɟɧɧɨɫɬɟɣ ɛɥɨɱɧɨ-ɢɟɪɚɪɯɢɱɟɫɤɨɝɨ ɩɨɞɯɨɞɚ [7]. 

Ⱦɟɣɫɬɜɢɬɟɥɶɧɨ, ɩɪɢ ɧɢɫɯɨɞɹɳɟɦ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ ɧɚ ɢɟɪɚɪɯɢɱɟɫɤɨɦ ɭɪɨɜɧɟ n, 

ɦɨɠɧɨ ɥɢɲɶ ɩɪɟɞɩɨɥɨɠɢɬɟɥɶɧɨ ɫɭɞɢɬɶ ɨ ɫɜɨɣɫɬɜɚɯ ɧɟɫɩɪɨɟɤɬɢɪɨɜɚɧɧɵɯ 

ɷɥɟɦɟɧɬɨɜ, ɤɨɬɨɪɵɟ ɛɭɞɭɬ ɪɚɡɪɚɛɚɬɵɜɚɬɶɫɹ ɧɚ ɭɪɨɜɧɟ n+1. ɉɪɢ ɜɨɫɯɨɞɹɳɟɦ 

ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ ɧɟɨɩɪɟɞɟɥɟɧɧɨɫɬɶ ɫɜɹɡɚɧɚ ɫ ɬɪɟɛɨɜɚɧɢɹɦɢ ɬɟɯɧɢɱɟɫɤɨɝɨ 

ɡɚɞɚɧɢɹ, ɤɨɪɪɟɤɬɧɨɫɬɶ ɤɨɬɨɪɵɯ ɦɨɠɟɬ ɛɵɬɶ ɭɫɬɚɧɨɜɥɟɧɚ ɬɨɥɶɤɨ ɩɪɢ ɜɵɩɨɥɧɟɧɢɢ 

ɩɪɨɰɟɞɭɪ ɫɚɦɨɝɨ ɜɟɪɯɧɟɝɨ ɢɟɪɚɪɯɢɱɟɫɤɨɝɨ ɭɪɨɜɧɹ. ɉɨɷɬɨɦɭ ɨɲɢɛɨɱɧɨɫɬɶ ɢɥɢ 

ɧɢɡɤɚɹ ɨɩɬɢɦɚɥɶɧɨɫɬɶ ɪɟɲɟɧɢɣ, ɩɨɥɭɱɟɧɧɵɯ ɧɚ ɩɪɟɞɵɞɭɳɢɯ ɷɬɚɩɚɯ, ɜɵɹɜɥɹɟɬɫɹ 

ɜ ɩɨɫɥɟɞɭɸɳɟɦ, ɱɬɨ ɬɪɟɛɭɟɬ ɜɨɡɜɪɚɬɚ ɤ ɩɪɟɞɵɞɭɳɢɦ ɷɬɚɩɚɦ ɞɥɹ 

ɩɟɪɟɩɪɨɟɤɬɢɪɨɜɚɧɢɹ.  

ȼɨ-ɜɬɨɪɵɯ, ɢɬɟɪɚɰɢɨɧɧɨɫɬɶ ɫɜɹɡɚɧɚ ɫ ɱɟɪɟɞɨɜɚɧɢɟɦ ɩɪɨɰɟɫɫɨɜ ɫɢɧɬɟɡɚ ɢ 

ɜɟɪɢɮɢɤɚɰɢɢ, ɤɨɬɨɪɵɟ ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɟ ɩɪɢɛɥɢɠɟɧɢɟ ɤ 

ɩɪɢɟɦɥɟɦɨɦɭ ɩɪɨɟɤɬɧɨɦɭ ɪɟɲɟɧɢɸ [7]. Ɉɱɟɜɢɞɧɨ, ɱɬɨ ɧɚ ɩɟɪɜɵɯ ɢɬɟɪɚɰɢɹɯ 

ɫɢɧɬɟɡɢɪɭɟɦɵɟ ɜɚɪɢɚɧɬɵ ɯɭɠɟ, ɱɟɦ ɩɨɫɥɟɞɭɸɳɢɟ, ɫ ɬɨɱɤɢ ɡɪɟɧɢɹ ɜɵɩɨɥɧɟɧɢɹ 

ɬɟɯɧɢɱɟɫɤɨɝɨ ɡɚɞɚɧɢɹ. ɉɨɷɬɨɦɭ ɧɚ ɧɚɱɚɥɶɧɵɯ ɢɬɟɪɚɰɢɹɯ, ɫ ɩɨɦɨɳɶɸ ɞɨɜɨɥɶɧɨ 

ɩɪɢɛɥɢɠɟɧɧɵɯ ɦɨɞɟɥɟɣ, ɩɨɥɭɱɟɧɧɵɟ ɜɚɪɢɚɧɬɵ ɨɰɟɧɢɜɚɸɬɫɹ ɛɨɥɟɟ ɛɵɫɬɪɟɟ ɢ 

ɩɪɨɳɟ. ɑɟɦ ɛɥɢɠɟ ɨɱɟɪɟɞɧɨɣ ɜɚɪɢɚɧɬ ɤ ɨɤɨɧɱɚɬɟɥɶɧɨɦɭ ɪɟɲɟɧɢɸ, ɬɟɦ ɛɨɥɟɟ 
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ɬɨɱɧɨɟ ɢ ɜɫɟɫɬɨɪɨɧɧɟɟ ɢɫɫɥɟɞɨɜɚɧɢɟ ɬɪɟɛɭɟɬɫɹ ɞɥɹ ɟɝɨ ɨɰɟɧɤɢ. Ʉɚɤ ɫɥɟɞɫɬɜɢɟ, ɜ 

ɩɪɨɰɟɞɭɪɚɯ ɜɟɪɢɮɢɤɚɰɢɢ ɧɟɨɛɯɨɞɢɦɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɧɟ ɨɞɧɭ ɦɨɞɟɥɶ ɨɛɴɟɤɬɚ, ɚ 

ɢɟɪɚɪɯɢɱɟɫɤɢɣ ɪɹɞ ɦɨɞɟɥɟɣ, ɪɚɡɥɢɱɚɸɳɢɯɫɹ ɫɥɨɠɧɨɫɬɶɸ ɢ ɬɨɱɧɨɫɬɶɸ. 

 

1.2 ɂɧɫɬɪɭɦɟɧɬɚɥɶɧɵɟ ɫɪɟɞɫɬɜɚ ɰɢɮɪɨɜɨɝɨ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ 

ɪɚɞɢɨɷɥɟɤɬɪɨɧɧɨɣ ɚɩɩɚɪɚɬɭɪɵ 

 
ɋɨɝɥɚɫɧɨ ȽɈɋɌ, ɩɨɞ ɫɢɫɬɟɦɨɣ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɝɨ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ 

(ɋȺɉɊ) ɩɨɧɢɦɚɟɬɫɹ ɨɪɝɚɧɢɡɚɰɢɨɧɧɨ–ɬɟɯɧɢɱɟɫɤɚɹ ɫɢɫɬɟɦɚ, ɩɪɟɞɫɬɚɜɥɹɸɳɚɹ 

ɫɨɜɨɤɭɩɧɨɫɬɶ ɤɨɦɩɥɟɤɫɨɜ ɫɪɟɞɫɬɜ ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ, ɚ ɬɚɤɠɟ - 

ɤɨɥɥɟɤɬɢɜɚ ɫɩɟɰɢɚɥɢɫɬɨɜ, ɤɨɬɨɪɵɟ ɫɨɫɬɚɜɥɹɸɬ ɩɨɞɪɚɡɞɟɥɟɧɢɟ ɩɪɨɟɤɬɧɨɣ 

ɨɪɝɚɧɢɡɚɰɢɢ.  

ɇɚ ɫɨɜɪɟɦɟɧɧɨɦ ɷɬɚɩɟ ɪɚɡɜɢɬɢɹ ɰɢɮɪɨɜɨɝɨ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ - ɷɬɨ ɩɪɟɠɞɟ 

ɜɫɟɝɨ ɢɧɮɨɪɦɚɰɢɨɧɧɚɹ ɫɢɫɬɟɦɚ, ɩɨɞɞɟɪɠɢɜɚɸɳɚɹ ɩɪɨɟɤɬɧɭɸ ɞɟɹɬɟɥɶɧɨɫɬɶ ɧɚ 

ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɦ ɩɪɟɞɩɪɢɹɬɢɢ. 

Ɋɚɡɧɨɨɛɪɚɡɢɟ ɫɪɟɞɫɬɜ ɢ ɜɵɩɨɥɧɹɟɦɵɯ ɮɭɧɤɰɢɣ ɨɛɭɫɥɚɜɥɢɜɚɟɬ ɫɥɨɠɧɨɫɬɶ 

ɫɬɪɭɤɬɭɪɵ ɋȺɉɊ, ɜ ɤɨɬɨɪɨɣ ɜɵɞɟɥɹɸɬ ɪɹɞ ɜɢɞɨɜ ɮɭɧɤɰɢɨɧɚɥɶɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ. 

Ʉɨɦɩɨɧɟɧɬɚɦɢ ɋȺɉɊ ɹɜɥɹɸɬɫɹ ɜɢɞɵ ɨɛɟɫɩɟɱɟɧɢɹ ɋȺɉɊ: ɬɟɯɧɢɱɟɫɤɨɟ, 

ɦɚɬɟɦɚɬɢɱɟɫɤɨɟ, ɩɪɨɝɪɚɦɦɧɨɟ, ɥɢɧɝɜɢɫɬɢɱɟɫɤɨɟ, ɢɧɮɨɪɦɚɰɢɨɧɧɨɟ, 

ɦɟɬɨɞɢɱɟɫɤɨɟ ɢ ɨɪɝɚɧɢɡɚɰɢɨɧɧɨɟ [8]. ɋɨɫɬɚɜɧɵɦɢ ɫɬɪɭɤɬɭɪɧɵɦɢ ɱɚɫɬɹɦɢ ɋȺɉɊ 

ɹɜɥɹɸɬɫɹ ɩɨɞɫɢɫɬɟɦɵ ɢ ɤɨɦɩɥɟɤɫɵ.  

ɉɨɞɫɢɫɬɟɦɵ ɋȺɉɊ ɨɛɥɚɞɚɸɬ ɜɫɟɦɢ ɫɜɨɣɫɬɜɚɦɢ ɫɢɫɬɟɦ ɢ ɫɨɡɞɚɸɬɫɹ ɤɚɤ 

ɫɚɦɨɫɬɨɹɬɟɥɶɧɵɟ. ɉɨɞɫɢɫɬɟɦɚ ɋȺɉɊ – ɜɵɞɟɥɟɧɧɚɹ ɩɨ ɧɟɤɨɬɨɪɵɦ ɩɪɢɡɧɚɤɚɦ 

ɱɚɫɬɶ ɋȺɉɊ, ɨɛɟɫɩɟɱɢɜɚɸɳɚɹ ɩɨɥɭɱɟɧɢɟ ɡɚɤɨɧɱɟɧɧɵɯ ɩɪɨɟɤɬɧɵɯ ɪɟɲɟɧɢɣ. ɉɨ 

ɧɚɡɧɚɱɟɧɢɸ ɩɨɞɫɢɫɬɟɦɵ ɋȺɉɊ ɪɚɡɞɟɥɹɸɬ ɧɚ ɩɪɨɟɤɬɢɪɭɸɳɢɟ ɢ 

ɨɛɫɥɭɠɢɜɚɸɳɢɟ. ɉɪɨɟɤɬɢɪɭɸɳɢɟ ɩɨɞɫɢɫɬɟɦɵ ɋȺɉɊ – ɩɨɞɫɢɫɬɟɦɵ, 

ɜɵɩɨɥɧɹɸɳɢɟ ɩɪɨɟɤɬɧɵɟ ɩɪɨɰɟɞɭɪɵ. Ɉɛɫɥɭɠɢɜɚɸɳɢɟ ɩɨɞɫɢɫɬɟɦɵ ɋȺɉɊ – 

ɩɨɞɫɢɫɬɟɦɵ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɟ ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɶ ɩɪɨɟɤɬɢɪɭɸɳɢɯ ɩɨɞɫɢɫɬɟɦ. 

ɂɯ ɫɨɜɨɤɭɩɧɨɫɬɶ ɱɚɫɬɨ ɧɚɡɵɜɚɸɬ ɫɢɫɬɟɦɧɨɣ ɫɪɟɞɨɣ ɋȺɉɊ. Ɍɢɩɢɱɧɵɦɢ 

ɨɛɫɥɭɠɢɜɚɸɳɢɦɢ ɩɨɞɫɢɫɬɟɦɚɦɢ ɹɜɥɹɸɬɫɹ ɩɨɞɫɢɫɬɟɦɵ ɭɩɪɚɜɥɟɧɢɹ ɩɪɨɟɤɬɧɵɦɢ 
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ɞɚɧɧɵɦɢ (PDM), ɭɩɪɚɜɥɟɧɢɹ ɩɪɨɰɟɫɫɨɦ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ (DesPM – Design 

Process Management), ɩɨɥɶɡɨɜɚɬɟɥɶɫɤɨɝɨ ɢɧɬɟɪɮɟɣɫɚ ɞɥɹ ɫɜɹɡɢ ɪɚɡɪɚɛɨɬɱɢɤɨɜ ɫ 

ɗȼɆ, CASE (Computer Aided Software Engineering) ɞɥɹ ɪɚɡɪɚɛɨɬɤɢ ɢ 

ɫɨɩɪɨɜɨɠɞɟɧɢɹ ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ ɋȺɉɊ, ɨɛɭɱɚɸɳɢɟ ɩɨɞɫɢɫɬɟɦɵ ɞɥɹ 

ɨɫɜɨɟɧɢɹ ɩɨɥɶɡɨɜɚɬɟɥɹɦɢ ɬɟɯɧɨɥɨɝɢɣ, ɪɟɚɥɢɡɨɜɚɧɧɵɯ ɜ ɋȺɉɊ [9]. 

ɉɪɨɦɟɠɭɬɨɱɧɨɟ ɩɨɥɨɠɟɧɢɟ ɦɟɠɞɭ ɨɛɫɥɭɠɢɜɚɸɳɢɦɢ ɢ ɩɪɨɟɤɬɢɪɭɸɳɢɦɢ 

ɩɨɞɫɢɫɬɟɦɚɦɢ ɜ ɛɨɥɶɲɢɧɫɬɜɟ ɋȺɉɊ ɡɚɧɢɦɚɟɬ ɩɨɞɫɢɫɬɟɦɚ ɦɚɲɢɧɧɨɣ ɝɪɚɮɢɤɢ. 

ɉɨ ɨɬɧɨɲɟɧɢɸ ɤ ɨɛɴɟɤɬɭ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɪɚɡɥɢɱɚɸɬ ɨɛɴɟɤɬɧɨ-

ɨɪɢɟɧɬɢɪɨɜɚɧɧɵɟ ɢ ɨɛɴɟɤɬɧɨɧɟɡɚɜɢɫɢɦɵɟ ɩɨɞɫɢɫɬɟɦɵ. ɉɨɧɹɬɢɟ ɩɨɞɫɢɫɬɟɦɵ 

ɋȺɉɊ ɛɥɢɡɤɨ ɤ ɩɨɧɹɬɢɸ ɤɨɦɩɥɟɤɫɚ. ȼ ɋȺɉɊ ɜɵɞɟɥɹɸɬ ɩɪɨɝɪɚɦɦɧɨ-

ɦɟɬɨɞɢɱɟɫɤɢɣ ɤɨɦɩɥɟɤɫ (ɉɆɄ) ɢ ɩɪɨɝɪɚɦɦɧɨ-ɬɟɯɧɢɱɟɫɤɢɣ ɤɨɦɩɥɟɤɫ (ɉɌɄ). ȼ 

ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɜ ɤɚɱɟɫɬɜɟ ɨɫɧɨɜɧɨɝɨ ɫɪɟɞɫɬɜɚ ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɜɵɫɬɭɩɚɟɬ 

ɫɨɜɨɤɭɩɧɨɫɬɶ ɜɵɱɢɫɥɢɬɟɥɶɧɨɣ ɬɟɯɧɢɤɢ ɢ ɜɵɱɢɫɥɢɬɟɥɶɧɵɯ ɦɟɬɨɞɨɜ. ȼɵɞɟɥɹɸɬɫɹ 

ɞɜɟ ɨɫɧɨɜɧɵɟ ɝɪɭɩɩɵ ɡɚɞɚɱ, ɩɪɟɞɩɨɥɚɝɚɸɳɢɯ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɷɬɢɯ ɫɪɟɞɫɬɜ. 

ɉɟɪɜɚɹ ɝɪɭɩɩɚ ɫɜɹɡɚɧɚ ɫ ɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɟɦ ɦɟɬɨɞɨɜ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɧɚ 

ɨɫɧɨɜɟ ɦɚɬɟɦɚɬɢɱɟɫɤɨɝɨ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɢ ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɩɨɢɫɤɚ ɪɟɲɟɧɢɣ. ɇɚ 

ɷɬɨɦ ɭɪɨɜɧɟ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ:  

1 Ⱥɜɬɨɦɚɬɢɡɚɰɢɹ ɫɢɧɬɟɡɚ ɩɪɨɟɤɬɧɵɯ ɪɟɲɟɧɢɣ;  

2 Ⱥɜɬɨɦɚɬɢɡɚɰɢɹ ɚɧɚɥɢɡɚ ɩɪɢɧɢɦɚɟɦɵɯ ɩɪɨɟɤɬɧɵɯ ɪɟɲɟɧɢɣ. 

ȼɬɨɪɚɹ ɝɪɭɩɩɚ ɫɜɹɡɚɧɚ ɫ ɡɚɦɟɧɨɣ ɬɪɭɞɨɟɦɤɢɯ ɮɨɪɦɚɥɢɡɭɟɦɵɯ ɪɚɛɨɬ 

ɮɨɪɦɚɥɶɧɵɦɢ ɩɪɨɝɪɚɦɦɧɵɦɢ ɨɩɟɪɚɰɢɹɦɢ. Ʉ ɬɚɤɢɦ ɪɚɛɨɬɚɦ, ɤ ɩɪɢɦɟɪɭ, 

ɨɬɧɨɫɹɬɫɹ ɪɚɛɨɬɵ ɩɨ ɮɨɪɦɢɪɨɜɚɧɢɸ ɢ ɜɵɩɭɫɤɭ ɩɪɨɟɤɬɧɨɣ ɞɨɤɭɦɟɧɬɚɰɢɢ. 

Ʉɥɚɫɫɢɮɢɤɚɰɢɸ ɋȺɉɊ ɨɫɭɳɟɫɬɜɥɹɸɬ ɩɨ ɪɹɞɭ ɩɪɢɡɧɚɤɨɜ, ɧɚɩɪɢɦɟɪ, ɩɨ 

ɩɪɢɥɨɠɟɧɢɸ, ɰɟɥɟɜɨɦɭ ɧɚɡɧɚɱɟɧɢɸ, ɦɚɫɲɬɚɛɚɦ (ɤɨɦɩɥɟɤɫɧɨɫɬɢ ɪɟɲɚɟɦɵɯ 

ɡɚɞɚɱ), ɯɚɪɚɤɬɟɪɭ ɛɚɡɨɜɨɣ ɩɨɞɫɢɫɬɟɦɵ – ɹɞɪɚ ɋȺɉɊ [10].  

ɉɨ ɨɬɪɚɫɥɹɦ ɢɫɩɨɥɶɡɨɜɚɧɢɹ, ɧɚɢɛɨɥɟɟ ɩɪɟɞɫɬɚɜɢɬɟɥɶɧɵɦɢ ɢ ɲɢɪɨɤɨ 

ɢɫɩɨɥɶɡɭɟɦɵɦɢ ɹɜɥɹɸɬɫɹ ɫɥɟɞɭɸɳɢɟ ɝɪɭɩɩɵ ɋȺɉɊ: 

1 ɋȺɉɊ ɞɥɹ ɩɪɢɦɟɧɟɧɢɹ ɜ ɨɬɪɚɫɥɹɯ ɨɛɳɟɝɨ ɦɚɲɢɧɨɫɬɪɨɟɧɢɹ. ɂɯ ɱɚɫɬɨ 

ɧɚɡɵɜɚɸɬ ɦɚɲɢɧɨɫɬɪɨɢɬɟɥɶɧɵɦɢ ɋȺɉɊ ɢɥɢ MCAD (Mechanical CAD) 

ɫɢɫɬɟɦɚɦɢ [10];  
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2 ɋȺɉɊ ɞɥɹ ɪɚɞɢɨɷɥɟɤɬɪɨɧɢɤɢ. ɂɯ ɧɚɡɜɚɧɢɹ – ECAD (Electronic CAD) 

ɢɥɢ EDA (Electronic Design Automation) ɫɢɫɬɟɦɵ;  

3 ɋȺɉɊ ɜ ɨɛɥɚɫɬɢ ɚɪɯɢɬɟɤɬɭɪɵ ɢ ɫɬɪɨɢɬɟɥɶɫɬɜɚ.  

ɉɨ ɭɪɨɜɧɸ ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɪɚɡɥɢɱɚɸɬ: 

1 ɇɢɡɤɨɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɵɟ – ɱɢɫɥɨ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɵɯ ɩɪɨɟɤɬɧɵɯ 

ɩɪɨɰɟɞɭɪ ɫɨɫɬɚɜɥɹɟɬ 25% ɨɬ ɨɛɳɟɝɨ ɱɢɫɥɚ ɩɪɨɟɤɬɧɵɯ ɩɪɨɰɟɞɭɪ;  

2 ɋɪɟɞɧɟɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɵɟ – ɨɬ 25% ɞɨ 50% ɨɛɳɟɝɨ ɱɢɫɥɚ 

ɩɪɨɟɤɬɧɵɯ ɩɪɨɰɟɞɭɪ;  

3 ȼɵɫɨɤɨɚɜɬɨɦɚɢɡɢɪɨɜɚɧɧɵɟ – ɨɬ 50 ɞɨ 75% ɨɛɳɟɝɨ ɱɢɫɥɚ ɩɪɨɟɤɬɧɵɯ 

ɩɪɨɰɟɞɭɪ. 

ȼ ɨɬɪɚɫɥɢ ɦɚɲɢɧɨɫɬɪɨɟɧɢɹ, ɩɪɢ ɩɨɹɜɥɟɧɢɢ ɜɨɡɦɨɠɧɨɫɬɢ ɪɚɛɨɬɵ ɫ 

ɝɟɨɦɟɬɪɢɱɟɫɤɨɣ ɦɨɞɟɥɶɸ ɢɡɞɟɥɢɹ, ɋȺɉɊ ɞɨɜɨɥɶɧɨ ɡɚ ɤɨɪɨɬɤɨɟ ɜɪɟɦɹ 

ɨɫɭɳɟɫɬɜɢɥɢ ɩɟɪɟɯɨɞ ɧɚ ɬɟɯɧɨɥɨɝɢɸ ɰɢɮɪɨɜɨɝɨ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ. ɉɪɢ ɩɨɦɨɳɢ 

ɫɨɡɞɚɧɢɹ ɰɢɮɪɨɜɵɯ ɩɪɨɬɨɬɢɩɨɜ, ɭɞɚɥɨɫɶ ɞɨɛɢɬɶɫɹ ɧɟɜɟɪɨɹɬɧɵɯ ɪɟɡɭɥɶɬɚɬɨɜ, 

ɤɨɬɨɪɵɟ ɩɨɫɥɭɠɢɥɢ ɫɟɪɶɟɡɧɨɣ ɩɪɢɱɢɧɨɣ ɧɟ ɬɨɥɶɤɨ ɫɨɤɪɚɳɟɧɢɹ ɜɪɟɦɟɧɧɵɯ 

ɡɚɬɪɚɬ ɧɚ ɢɡɝɨɬɨɜɥɟɧɢɟ ɨɛɴɟɤɬɚ, ɧɨ ɢ ɩɨɜɫɟɦɟɫɬɧɭɸ ɚɜɬɨɦɚɬɢɡɚɰɢɸ ɩɪɨɰɟɫɫɨɜ 

ɩɪɨɢɡɜɨɞɫɬɜɚ, ɤɨɬɨɪɨɟ, ɜ ɫɜɨɸ ɨɱɟɪɟɞɶ ɜɵɹɜɢɥɨɫɶ ɜ ɫɬɪɟɦɢɬɟɥɶɧɨɦ ɪɚɡɜɢɬɢɢ 

ɨɬɪɚɫɥɢ. 

ɋɪɟɞɢ ɩɪɨɢɡɜɨɞɢɬɟɥɟɣ ɫɢɫɬɟɦ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɞɥɹ ɦɚɲɢɧɨɫɬɪɨɟɧɢɹ 

ɥɢɞɟɪɚɦɢ ɹɜɥɹɸɬɫɹ:   

1  “Siemens PLM software”; 

Ʉɨɦɩɚɧɢɹ ɹɜɥɹɟɬɫɹ ɨɞɧɢɦ ɢɡ ɜɟɞɭɳɢɯ ɩɨɫɬɚɜɳɢɤɨɜ ɩɪɨɝɪɚɦɦɧɵɯ ɫɪɟɞɫɬɜ 

ɢ ɭɫɥɭɝ ɩɨ ɭɩɪɚɜɥɟɧɢɸ ɠɢɡɧɟɧɧɵɦ ɰɢɤɥɨɦ ɢɡɞɟɥɢɹ (PLM) ɢ ɭɩɪɚɜɥɟɧɢɸ 

ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɦɢ ɩɪɨɰɟɫɫɚɦɢ (MOM) [11]. ɋɪɟɞɢ ɩɪɨɞɭɤɬɨɜ ɤɨɦɩɚɧɢɢ 

ɧɚɢɛɨɥɟɟ ɩɨɩɭɥɹɪɧɵɦɢ ɹɜɥɹɸɬɫɹ ɬɚɤɢɟ ɩɪɨɝɪɚɦɦɧɵɟ ɫɪɟɞɫɬɜɚ, ɤɚɤ “NX” — 

ɧɚɛɨɪ ɩɪɨɝɪɚɦɦɧɵɯ ɦɨɞɭɥɟɣ ɞɥɹ ɪɟɲɟɧɢɹ CAD/CAM/CAE ɡɚɞɚɱ 

ɩɪɨɦɵɲɥɟɧɧɵɯ ɩɪɟɞɩɪɢɹɬɢɣ, “Solid Edge” — ɫɢɫɬɟɦɚ ɬɜɟɪɞɨɬɟɥɶɧɨɝɨ ɢ 

ɩɨɜɟɪɯɧɨɫɬɧɨɝɨ ɦɨɞɟɥɢɪɨɜɚɧɢɹ, “Teamcenter” — ɢɧɬɟɝɪɢɪɨɜɚɧɧɵɣ ɧɚɛɨɪ PLM ɢ 

cPDM ɪɟɲɟɧɢɣ, ɹɞɪɨ 3D-ɦɨɞɟɥɢɪɨɜɚɧɢɹ “Parasolid”, ɧɚɛɨɪ ɩɪɨɞɭɤɬɨɜ ɞɥɹ 

ɢɧɠɟɧɟɪɧɨɝɨ ɚɧɚɥɢɡɚ “Simcenter” [11]. 

https://ru.wikipedia.org/wiki/PLM
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2 “Dassault Systemes”; 

Ɏɪɚɧɰɭɡɫɤɢɣ ɩɪɨɢɡɜɨɞɢɬɟɥɶ ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ, 

ɪɚɡɪɚɛɚɬɵɜɚɸɳɢɣ ɩɪɨɝɪɚɦɦɧɵɟ ɪɟɲɟɧɢɹ ɞɥɹ 3D — ɞɢɡɚɣɧɚ, ɫɨɡɞɚɧɢɹ 

3D ɰɢɮɪɨɜɨɝɨ ɦɚɤɟɬɚ, ɢ ɭɩɪɚɜɥɟɧɢɹ ɠɢɡɧɟɧɧɵɦ ɰɢɤɥɨɦ ɩɪɨɞɭɤɬɚ [12]. ɇɚɢɛɨɥɟɟ 

ɩɨɩɭɥɹɪɧɵɦ ɢ ɭɫɩɟɲɧɵɦ ɪɟɲɟɧɢɟɦ ɤɨɦɩɚɧɢɢ ɹɜɥɹɟɬɫɹ ɋȺɉɊ “Catia”, ɚ ɬɚɤɠɟ, 

PLM – ɪɟɲɟɧɢɟ “Simulia”. 

3  “PTC”; 

Ɇɟɠɞɭɧɚɪɨɞɧɚɹ ɤɨɦɩɚɧɢɹ-ɪɚɡɪɚɛɨɬɱɢɤ ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ ɞɥɹ 

ɞɜɭɯɦɟɪɧɨɝɨ ɢ ɬɪёɯɦɟɪɧɨɝɨ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ (CAD\ɋȺɉɊ), ɭɩɪɚɜɥɟɧɢɹ 

ɠɢɡɧɟɧɧɵɦ ɰɢɤɥɨɦ ɢɡɞɟɥɢɣ, ɭɩɪɚɜɥɟɧɢɹ ɨɛɫɥɭɠɢɜɚɧɢɟɦ ɢ ɭɩɪɚɜɥɟɧɢɹ 

ɠɢɡɧɟɧɧɵɦ ɰɢɤɥɨɦ ɩɪɢɥɨɠɟɧɢɣ [13].  

Ʉ ɨɫɧɨɜɧɵɦ ɥɢɧɟɣɤɚɦ ɩɪɨɞɭɤɬɨɜ ɤɨɦɩɚɧɢɢ ɨɬɧɨɫɹɬɫɹ PTC Creo (CAD), 

PTC Windchill (PLM), PTC Mathcad (ɢɧɠɟɧɟɪɧɵɟ ɪɚɫɱёɬɵ), PTC Integrity, PTC 

Servigistics ɢ PTC Arbortext (ɪɚɛɨɬɚ ɫ ɬɟɯɧɢɱɟɫɤɨɣ ɞɨɤɭɦɟɧɬɚɰɢɟɣ).  

4 “ȺɋɄɈɇ”; 

Ɉɬɟɱɟɫɬɜɟɧɧɚɹ ɤɨɦɩɚɧɢɹ, ɤɪɭɩɧɟɣɲɢɣ ɪɚɡɪɚɛɨɬɱɢɤ ɢ ɩɨɫɬɚɜɳɢɤ 

ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ ɜ ɫɮɟɪɟ ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɩɪɨɟɤɬɧɨɣ ɢ 

ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ. Ʌɢɧɟɣɤɚ ɩɪɨɝɪɚɦɦɧɵɯ ɩɪɨɞɭɤɬɨɜ ɜɤɥɸɱɚɟɬ ɜ 

ɫɟɛɹ ɫɢɫɬɟɦɭ ɬɪɟɯɦɟɪɧɨɝɨ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɫ ɫɨɛɫɬɜɟɧɧɵɦ ɝɪɚɮɢɱɟɫɤɢɦ ɹɞɪɨɦ 

“ɄɈɆɉȺɋ-3D”, ɫɢɫɬɟɦɭ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɝɨ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ 

ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ “ȼɟɪɬɢɤɚɥɶ”, ɫɢɫɬɟɦɭ ɤɨɦɩɥɟɤɫɧɨɣ ɚɜɬɨɦɚɬɢɡɚɰɢɢ 

ɩɪɨɰɟɫɫɨɜ ɩɥɚɧɢɪɨɜɚɧɢɹ, ɭɱɟɬɚ ɢ ɚɧɚɥɢɡɚ ɩɪɨɢɡɜɨɞɫɬɜɚ “Ƚɨɥɶɮɫɬɪɢɦ”, ɚ ɬɚɤɠɟ, 

ɪɟɲɟɧɢɟ ɞɥɹ ɭɩɪɚɜɥɟɧɢɹ ɠɢɡɧɟɧɧɵɦ ɰɢɤɥɨɦ ɢɡɞɟɥɢɹ “Ʌɨɰɦɚɧ-PLM” [14]. 

ɋɪɟɞɢ ɤɨɦɩɚɧɢɣ, ɩɪɨɢɡɜɨɞɹɳɢɯ ɩɪɨɝɪɚɦɦɧɵɟ ɩɪɨɞɭɤɬɵ ɞɥɹ 

ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɷɥɟɤɬɪɨɧɧɵɯ ɭɫɬɪɨɣɫɬɜ ɧɚɢɛɨɥɟɟ ɩɨɩɭɥɹɪɧɵ: 

1 “Mentor Graphics”; 

Ɇɟɠɞɭɧɚɪɨɞɧɚɹ ɤɨɪɩɨɪɚɰɢɹ, ɪɚɛɨɬɚɸɳɚɹ ɜ ɨɛɥɚɫɬɢ ɚɜɬɨɦɚɬɢɡɚɰɢɢ 

ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɷɥɟɤɬɪɨɧɢɤɢ (EDA) ɞɥɹ ɷɥɟɤɬɪɨɬɟɯɧɢɤɢ ɢ ɷɥɟɤɬɪɨɧɢɤɢ. 

ɇɚ ɫɟɝɨɞɧɹ, Mentor Graphics ɩɪɟɞɥɚɝɚɟɬ ɬɪɢ ɨɫɧɨɜɧɵɯ ɩɚɤɟɬɚ ɞɥɹ ɋȺɉɊ 

ɩɟɱɚɬɧɵɯ ɩɥɚɬ – “Board Station”, “Expedition Enterprise” ɢ “PADS”. 

https://ru.wikipedia.org/wiki/%D0%A2%D1%80%D1%91%D1%85%D0%BC%D0%B5%D1%80%D0%BD%D0%B0%D1%8F_%D0%B3%D1%80%D0%B0%D1%84%D0%B8%D0%BA%D0%B0
https://ru.wikipedia.org/wiki/%D0%A6%D0%B8%D1%84%D1%80%D0%BE%D0%B2%D0%BE%D0%B9_%D0%BC%D0%B0%D0%BA%D0%B5%D1%82
https://ru.wikipedia.org/wiki/%D0%96%D0%B8%D0%B7%D0%BD%D0%B5%D0%BD%D0%BD%D1%8B%D0%B9_%D1%86%D0%B8%D0%BA%D0%BB_%D0%BF%D1%80%D0%BE%D0%B4%D1%83%D0%BA%D1%82%D0%B0


17 
 

2 “Cadence”; 

Ʉɨɦɩɚɧɢɹ, ɡɚɧɢɦɚɸɳɚɹɫɹ ɪɚɡɪɚɛɨɬɤɨɣ ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ ɞɥɹ 

ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɷɥɟɤɬɪɨɧɧɵɯ ɭɫɬɪɨɣɫɬɜ ɢ ɩɪɟɞɨɫɬɚɜɥɟɧɢɟɦ 

ɢɧɠɟɧɟɪɧɵɯ ɭɫɥɭɝ. ȼ ɬɟɱɟɧɢɢ ɞɨɥɝɨɝɨ ɜɪɟɦɟɧɢ Cadence ɛɵɥɚ ɤɪɭɩɧɟɣɲɟɣ 

ɤɨɦɩɚɧɢɟɣ ɜ EDA ɢɧɞɭɫɬɪɢɢ. ɋɚɦɵɦɢ ɜɨɫɬɪɟɛɨɜɚɧɧɵɦɢ ɜ ɥɢɧɟɣɤɟ ɹɜɥɹɸɬɫɹ  

ɢɧɫɬɪɭɦɟɧɬɵ ɞɥɹ ɫɨɜɦɟɫɬɧɨɝɨ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɢɧɬɟɝɪɚɥɶɧɵɯ ɫɯɟɦ ɢ ɩɟɱɚɬɧɵɯ 

ɩɥɚɬ “Allegro Platform” ɢ ɢɧɫɬɪɭɦɟɧɬɵ ɞɥɹ ɧɟɛɨɥɶɲɢɯ ɤɨɦɩɚɧɢɣ ɢ 

ɢɧɞɢɜɢɞɭɚɥɶɧɵɯ ɪɚɡɪɚɛɨɬɱɢɤɨɜ “OrCAD/PSpice” [15]. 

3 “Altium”; 

əɜɥɹɟɬɫɹ ɨɞɧɢɦ ɢɡ ɜɟɞɭɳɢɯ ɪɚɡɪɚɛɨɬɱɢɤɨɜ ɩɪɨɝɪɚɦɦɧɨɝɨ 

ɨɛɟɫɩɟɱɟɧɢɹ ɞɥɹ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɷɥɟɤɬɪɨɧɧɵɯ ɭɫɬɪɨɣɫɬɜ. Ʌɢɧɟɣɤɚ ɩɪɨɞɭɤɬɨɜ 

ɤɨɦɩɚɧɢɢ: Altium Designer,  P-CAD,  Tasking  ɲɢɪɨɤɨ ɢɡɜɟɫɬɧɚ ɜ ɦɢɪɟ ɤɚɤ 

ɭɞɨɛɧɵɟ ɢ ɮɭɧɤɰɢɨɧɚɥɶɧɵɟ ɢɧɫɬɪɭɦɟɧɬɵ ɞɥɹ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɷɥɟɤɬɪɨɧɢɤɢ [16]. 

4 “Eremex”; 

Ɉɬɟɱɟɫɬɜɟɧɧɚɹ ɤɨɦɩɚɧɢɹ, ɡɚɧɢɦɚɸɳɚɹɫɹ ɪɚɡɪɚɛɨɬɤɨɣ ɩɪɨɝɪɚɦɦɧɵɯ 

ɩɪɨɞɭɤɬɨɜ ɞɥɹ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɷɥɟɤɬɪɨɧɧɵɯ ɭɫɬɪɨɣɫɬɜ. ɋɪɟɞɢ ɥɢɧɟɣɤɢ 

ɩɪɨɞɭɤɰɢɢ ɫɬɨɢɬ ɨɛɪɚɬɢɬɶ ɜɧɢɦɚɧɢɟ ɧɚ ɩɟɪɜɭɸ ɋȺɉɊ ɨɬɟɱɟɫɬɜɟɧɧɨɝɨ 

ɩɪɨɢɡɜɨɞɫɬɜɚ “Delta designer”, ɜ ɤɨɬɨɪɨɣ ɪɟɚɥɢɡɨɜɚɧ ɫɤɜɨɡɧɨɣ ɦɚɪɲɪɭɬ 

ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ, ɚ ɬɚɤɠɟ, ɚɜɬɨɬɪɚɫɫɢɪɨɜɳɢɤ “TopoR”. 

ɇɚ ɪɚɞɢɨɷɥɟɤɬɪɨɧɧɵɯ ɩɪɨɢɡɜɨɞɫɬɜɚɯ ɞɥɹ ɬɨɝɨ, ɱɬɨɛɵ ɪɟɡɭɥɶɬɚɬɨɦ 

ɩɪɨɰɟɫɫɚ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɹɜɢɥɨɫɶ ɫɨɜɪɟɦɟɧɧɨɟ ɪɚɞɢɨɷɥɟɤɬɪɨɧɧɨɟ ɢɡɞɟɥɢɟ, 

ɨɬɜɟɱɚɸɳɟɟ ɜɵɫɨɤɢɦ ɫɬɚɧɞɚɪɬɚɦ ɤɚɱɟɫɬɜɚ, ɧɟɨɛɯɨɞɢɦɨ ɩɪɢɦɟɧɹɬɶ ɫɢɫɬɟɦɵ 

ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɝɨ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɪɚɡɥɢɱɧɨɝɨ ɧɚɡɧɚɱɟɧɢɹ. 

Ɇɚɬɟɦɚɬɢɱɟɫɤɚɹ ɦɨɞɟɥɶ ɪɚɞɢɨɷɥɟɤɬɪɨɧɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ ɩɪɟɞɫɬɚɜɥɹɟɬ 

ɫɨɛɨɣ ɫɢɫɬɟɦɭ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɵɯ ɢ ɚɥɝɟɛɪɚɢɱɟɫɤɢɯ ɭɪɚɜɧɟɧɢɣ, ɜ ɨɛɳɟɦ ɫɥɭɱɚɟ 

ɧɟɥɢɧɟɣɧɵɯ, ɤɨɬɨɪɵɟ ɨɩɢɫɵɜɚɸɬ ɷɥɟɤɬɪɢɱɟɫɤɢɟ ɩɪɨɰɟɫɫɵ ɜ ɭɫɬɪɨɣɫɬɜɟ [16]. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɞɥɹ ɬɨɝɨ ɱɬɨɛɵ ɩɨɥɭɱɢɬɶ ɦɚɬɟɦɚɬɢɱɟɫɤɭɸ ɦɨɞɟɥɶ ɫɯɟɦɵ 

ɪɚɞɢɨɷɥɟɤɬɪɨɧɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ ɢɥɢ ɨɬɞɟɥɶɧɵɯ ɟɟ ɷɥɟɦɟɧɬɨɜ, ɧɟɨɛɯɨɞɢɦɨ 

ɨɩɪɟɞɟɥɢɬɶ ɜɢɞ ɦɚɬɟɦɚɬɢɱɟɫɤɢɯ ɡɚɜɢɫɢɦɨɫɬɟɣ, ɫɜɹɡɵɜɚɸɳɢɯ ɬɨɤɢ ɢ ɧɚɩɪɹɠɟɧɢɹ 

ɜ ɫɯɟɦɟ. 

https://ru.wikipedia.org/wiki/%D0%9F%D1%80%D0%BE%D0%B3%D1%80%D0%B0%D0%BC%D0%BC%D0%BD%D0%BE%D0%B5_%D0%BE%D0%B1%D0%B5%D1%81%D0%BF%D0%B5%D1%87%D0%B5%D0%BD%D0%B8%D0%B5
https://ru.wikipedia.org/wiki/%D0%9F%D1%80%D0%BE%D0%B3%D1%80%D0%B0%D0%BC%D0%BC%D0%BD%D0%BE%D0%B5_%D0%BE%D0%B1%D0%B5%D1%81%D0%BF%D0%B5%D1%87%D0%B5%D0%BD%D0%B8%D0%B5
https://ru.wikipedia.org/wiki/%D0%9F%D1%80%D0%BE%D0%B5%D0%BA%D1%82%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5
https://ru.wikipedia.org/wiki/%D0%AD%D0%BB%D0%B5%D0%BA%D1%82%D1%80%D0%BE%D0%BD%D0%B8%D0%BA%D0%B0
https://ru.wikipedia.org/wiki/Altium_Designer
https://ru.wikipedia.org/wiki/P-CAD
https://ru.wikipedia.org/w/index.php?title=Tasking&action=edit&redlink=1


18 
 

ȼɵɛɨɪ ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ ɡɚɜɢɫɢɦɨɫɬɢ ɢɥɢ ɦɚɬɟɦɚɬɢɱɟɫɤɨɝɨ ɚɩɩɚɪɚɬɚ 

ɨɩɪɟɞɟɥɹɟɬɫɹ ɯɚɪɚɤɬɟɪɨɦ ɹɜɥɟɧɢɣ, ɩɪɨɢɫɯɨɞɹɳɢɯ ɜ ɫɯɟɦɟ, ɬɚɤ ɤɚɤ ɨɫɧɨɜɧɵɟ 

ɡɚɞɚɱɢ ɪɚɞɢɨɷɥɟɤɬɪɨɧɧɵɯ ɭɫɬɪɨɣɫɬɜ ɫɨɫɬɨɹɬ ɜ ɮɨɪɦɢɪɨɜɚɧɢɢ, ɩɟɪɟɞɚɱɟ ɢ 

ɩɪɟɨɛɪɚɡɨɜɚɧɢɢ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɢɝɧɚɥɨɜ [16]. ɉɪɨɰɟɫɫɵ, ɩɪɨɢɫɯɨɞɹɳɢɟ ɜ 

ɪɚɞɢɨɷɥɟɤɬɪɨɧɧɵɯ ɭɫɬɪɨɣɫɬɜɚɯ, ɯɚɪɚɤɬɟɪɢɡɭɸɬɫɹ ɬɨɤɚɦɢ, ɧɚɩɪɹɠɟɧɢɹɦɢ ɢɥɢ 

ɩɨɬɟɧɰɢɚɥɚɦɢ, ɨɧɢ ɜɡɚɢɦɨɫɜɹɡɚɧɵ ɢ ɨɩɪɟɞɟɥɹɸɬɫɹ ɫɩɨɫɨɛɚɦɢ 

ɫɨɟɞɢɧɟɧɢɹ ɷɥɟɦɟɧɬɨɜ, ɢɯ ɷɥɟɤɬɪɨɮɢɡɢɱɟɫɤɢɦɢ ɫɜɨɣɫɬɜɚɦɢ, ɚ ɬɚɤɠɟ ɡɧɚɱɟɧɢɹɦɢ 

ɜɯɨɞɧɵɯ ɢ ɩɢɬɚɸɳɢɯ ɧɚɩɪɹɠɟɧɢɣ. 

ɉɪɢ ɪɚɡɪɚɛɨɬɤɟ ɪɚɞɢɨɷɥɟɤɬɪɨɧɧɵɯ ɭɫɬɪɨɣɫɬɜ ɧɚ ɢɧɬɟɝɪɚɥɶɧɵɯ 

ɦɢɤɪɨɫɯɟɦɚɯ ɨɫɧɨɜɧɵɦɢ ɢɫɯɨɞɧɵɦɢ ɞɚɧɧɵɦɢ ɹɜɥɹɸɬɫɹ:  

1 ɇɚɡɧɚɱɟɧɢɟ ɭɫɬɪɨɣɫɬɜɚ; 

2 Ʉɨɥɢɱɟɫɬɜɨ ɢ ɩɚɪɚɦɟɬɪɵ ɦɢɤɪɨɫɯɟɦ; 

3 ȼɢɞ ɬɟɯɧɨɥɨɝɢɢ; 

4 ȼɚɪɢɚɧɬ ɤɨɧɫɬɪɭɤɰɢɢ ɭɫɬɪɨɣɫɬɜɚ; 

5 ɍɫɥɨɜɢɹ ɷɤɫɩɥɭɚɬɚɰɢɢ; 

Ⱥɜɬɨɦɚɬɢɡɚɰɢɹ ɤɨɧɫɬɪɭɤɬɨɪɫɤɨɝɨ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɫ ɩɨɦɨɳɶɸ ɋȺɉɊ 

ɩɨɡɜɨɥɹɟɬ, ɛɥɚɝɨɞɚɪɹ ɩɪɢɦɟɧɟɧɢɸ ɦɚɬɟɦɚɬɢɱɟɫɤɢɯ ɦɟɬɨɞɨɜ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɢ 

ɨɩɬɢɦɢɡɚɰɢɢ, ɜɵɛɪɚɬɶ ɥɭɱɲɢɣ ɜɚɪɢɚɧɬ ɤɨɧɫɬɪɭɤɰɢɢ ɢ ɢɡɛɟɠɚɬɶ ɚɧɚɥɢɡɚ ɜɫɟɯ 

ɩɪɨɦɟɠɭɬɨɱɧɵɯ ɪɟɲɟɧɢɣ [17]. 

ɂɫɩɨɥɶɡɭɹ ɫɢɫɬɟɦɭ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɝɨ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ, ɦɨɠɧɨ 

ɨɫɭɳɟɫɬɜɥɹɬɶ ɨɩɬɢɦɚɥɶɧɭɸ ɬɪɚɫɫɢɪɨɜɤɭ ɫɨɟɞɢɧɟɧɢɣ ɩɟɱɚɬɧɵɯ ɩɥɚɬ, ɢ 

ɚɜɬɨɦɚɬɢɱɟɫɤɢɣ ɤɨɧɬɪɨɥɶ ɜɫɟɯ ɨɩɟɪɚɰɢɣ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɮɭɧɤɰɢɨɧɚɥɶɧɵɯ 

ɝɪɭɩɩ ɢ ɭɫɬɪɨɣɫɬɜ. 

ȼɵɫɨɤɚɹ ɫɬɟɩɟɧɶ ɫɬɚɧɞɚɪɬɢɡɚɰɢɢ ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ ɷɥɟɦɟɧɬɨɜ ɢ ɱɟɬɤɚɹ 

ɪɟɝɥɚɦɟɧɬɚɰɢɹ ɩɪɚɜɢɥ ɜɵɩɨɥɧɟɧɢɹ ɞɨɤɭɦɟɧɬɚɰɢɢ ɜ ɋȺɉɊ ɫɨɡɞɚɸɬ ɩɪɟɞɩɨɫɵɥɤɢ 

ɞɥɹ ɚɜɬɨɦɚɬɢɱɟɫɤɨɣ ɪɚɡɪɚɛɨɬɤɢ ɤɨɧɫɬɪɭɤɬɨɪɫɤɨɣ ɞɨɤɭɦɟɧɬɚɰɢɢ [17].  

Ⱥɧɚɥɢɡ ɩɪɨɟɤɬɧɵɯ ɪɟɲɟɧɢɣ ɧɟɪɚɡɪɵɜɧɨ ɫɜɹɡɚɧ ɫ ɪɟɡɭɥɶɬɚɬɚɦɢ 

ɫɬɪɭɤɬɭɪɧɨ-ɩɚɪɚɦɟɬɪɢɱɟɫɤɨɝɨ ɫɢɧɬɟɡɚ ɢ ɩɪɨɢɡɜɨɞɢɬɫɹ ɪɚɡɪɚɛɨɬɱɢɤɚɦɢ ɫ ɰɟɥɶɸ 

ɜɵɹɜɥɟɧɢɹ ɫɨɨɬɜɟɬɫɬɜɢɹ ɩɚɪɚɦɟɬɪɨɜ ɤɨɧɫɬɪɭɤɰɢɢ ɬɪɟɛɨɜɚɧɢɹɦ ɬɟɯɧɢɱɟɫɤɨɝɨ 

ɡɚɞɚɧɢɹ ɟɳɟ ɧɚ ɷɬɚɩɟ ɪɚɡɪɚɛɨɬɤɢ.  ɇɚ ɫɦɟɧɭ ɷɬɚɩɭ ɢɫɩɵɬɚɧɢɹ ɨɩɵɬɧɨɝɨ ɨɛɪɚɡɰɚ, 
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ɡɚ ɫɱɟɬ, ɜ ɨɫɧɨɜɧɨɦ – ɫɜɨɟɣ ɨɬɧɨɫɢɬɟɥɶɧɨ ɧɢɡɤɨɣ ɫɬɨɢɦɨɫɬɢ, ɩɪɢɲɟɥ 

ɚɥɶɬɟɪɧɚɬɢɜɧɵɣ ɦɟɬɨɞ - ɢɫɩɵɬɚɧɢɹ ɬɟɯɧɨɥɨɝɢɢ ɦɚɬɟɦɚɬɢɱɟɫɤɨɝɨ ɦɨɞɟɥɢɪɨɜɚɧɢɹ 

ɪɚɡɥɢɱɧɨɝɨ ɪɨɞɚ ɩɪɨɰɟɫɫɨɜ, ɩɪɨɢɫɯɨɞɹɳɢɯ ɜ ɪɚɞɢɨɷɥɟɤɬɪɨɧɧɨɦ ɭɫɬɪɨɣɫɬɜɟ. ɗɬɨ 

ɩɨɡɜɨɥɢɥɨ ɡɧɚɱɢɬɟɥɶɧɨ ɫɨɤɪɚɬɢɬɶ ɡɚɬɪɚɬɵ ɧɚ ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ ɢ ɜ ɬɨ ɠɟ ɜɪɟɦɹ 

ɡɧɚɱɢɬɟɥɶɧɨ ɪɚɫɲɢɪɢɬɶ ɤɪɭɝ ɚɧɚɥɢɡɢɪɭɟɦɵɯ ɩɚɪɚɦɟɬɪɨɜ ɩɪɨɟɤɬɢɪɭɟɦɵɯ 

ɢɡɞɟɥɢɣ.  

Ʉɨɧɫɬɪɭɢɪɨɜɚɧɢɟ ɊɗȺ – ɷɬɨ ɩɪɨɰɟɫɫ ɜɵɛɨɪɚ ɫɬɪɭɤɬɭɪɵ ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɵɯ 

ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɫɜɹɡɟɣ ɤɚɤ ɜɧɭɬɪɢ, ɬɚɤ ɢ ɜɧɟ ɪɚɞɢɨɷɥɟɤɬɪɨɧɧɨɝɨ ɢɡɞɟɥɢɹ, 

ɩɪɢɜɨɞɹɳɢɣ ɤ ɭɫɬɚɧɨɜɥɟɧɢɸ ɧɨɪɦ ɢ ɩɪɚɜɢɥ ɟɝɨ ɢɡɝɨɬɨɜɥɟɧɢɹ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ 

[18]. Ʉɨɧɫɬɪɭɢɪɨɜɚɧɢɟ ɪɟɲɚɟɬ ɬɚɤɢɟ ɡɚɞɚɱɢ, ɤɚɤ ɤɨɦɩɨɧɨɜɤɚ, ɪɚɡɦɟɳɟɧɢɟ, 

ɜɵɩɨɥɧɟɧɢɟ ɩɟɱɚɬɧɵɯ ɢ ɩɪɨɜɨɞɧɵɯ ɫɨɟɞɢɧɟɧɢɣ, ɚ ɬɚɤɠɟ ɡɚɞɚɱɢ ɬɟɩɥɨɨɬɜɨɞɚ, 

ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɩɪɨɱɧɨɫɬɢ, ɡɚɳɢɬɵ ɨɬ ɜɧɟɲɧɢɯ ɜɨɡɞɟɣɫɬɜɢɣ. ɐɟɥɶɸ 

ɤɨɧɫɬɪɭɢɪɨɜɚɧɢɹ ɹɜɥɹɟɬɫɹ ɪɚɡɪɚɛɨɬɤɚ ɤɨɦɩɥɟɤɬɚ ɩɪɨɟɤɬɧɵɯ ɢ ɪɚɛɨɱɢɯ 

ɤɨɧɫɬɪɭɤɬɨɪɫɤɢɯ ɞɨɤɭɦɟɧɬɨɜ, ɧɚ ɨɫɧɨɜɟ ɤɨɬɨɪɵɯ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ 

ɬɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɩɨɞɝɨɬɨɜɤɚ ɩɪɨɢɡɜɨɞɫɬɜɚ, ɪɚɡɪɚɛɨɬɤɚ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ 

ɞɨɤɭɦɟɧɬɚɰɢɢ, ɢɡɝɨɬɨɜɥɟɧɢɟ ɊɗȺ, ɟё ɢɫɩɵɬɚɧɢɹ ɢ ɷɤɫɩɥɭɚɬɚɰɢɹ, 

ɤɨɧɫɬɪɭɢɪɨɜɚɧɢɟ – ɨɩɪɟɞɟɥɟɧɢɟ ɮɨɪɦɵ, ɦɚɬɟɪɢɚɥɚ, ɩɨɤɪɵɬɢɣ, ɫɩɨɫɨɛɚ 

ɫɨɟɞɢɧɟɧɢɣ, ɫɨɫɬɚɜɚ [18]. Ʉɨɧɫɬɪɭɢɪɨɜɚɧɢɟ ɢ ɤɨɧɫɬɪɭɤɬɨɪɫɤɚɹ ɞɨɤɭɦɟɧɬɚɰɢɹ 

ɨɩɪɟɞɟɥɹɸɬ, ɤɚɤɨɣ ɨɛɴɟɤɬ ɞɨɥɠɟɧ ɛɵɬɶ ɢɡɝɨɬɨɜɥɟɧ, ɟɝɨ ɨɫɧɨɜɧɵɟ ɮɭɧɤɰɢɢ ɢ 

ɩɚɪɚɦɟɬɪɵ, ɭɫɥɨɜɢɹ ɷɤɫɩɥɭɚɬɚɰɢɢ [18]. 

Ɉɫɧɨɜɧɵɦɢ ɡɚɞɚɱɚɦɢ ɫɢɧɬɟɡɚ ɤɨɧɫɬɪɭɤɰɢɣ ɪɚɞɢɨɷɥɟɤɬɪɨɧɧɵɯ ɢɡɞɟɥɢɣ 

ɹɜɥɹɸɬɫɹ ɬɚɤɢɟ ɤɨɦɦɭɬɚɰɢɨɧɧɨ-ɦɨɧɬɚɠɧɵɟ ɡɚɞɚɱɢ, ɤɚɤ: 

1 Ʉɨɦɩɨɧɨɜɤɚ ɤɨɧɫɬɪɭɤɬɢɜɨɜ i-ɝo ɜ ɤɨɧɫɬɪɭɤɬɢɜɵ ɭɪɨɜɧɹ i-1; 

2 Ɋɚɡɦɟɳɟɧɢɟ ɤɨɧɫɬɪɭɤɬɢɜɨɜ i-ɝo ɭɪɨɜɧɹ ɜ ɤɨɧɫɬɪɭɤɬɢɜɚɯ ɭɪɨɜɧɹ i-1 

(ɪɚɡɦɟɳɟɧɢɟ ɤɨɦɩɨɧɟɧɬɨɜ ɧɚ ɩɨɞɥɨɠɤɟ ɢ ɬ. ɞ.); 

3 Ɍɪɚɫɫɢɪɨɜɤɚ ɫɨɟɞɢɧɟɧɢɣ ɦɟɠɞɭ ɤɨɦɩɨɧɟɧɬɚɦɢ ɧɚ ɜɫɟɯ ɭɪɨɜɧɹɯ. 

Ʉɨɧɬɪɨɥɶ ɩɨɥɭɱɟɧɧɵɯ ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ ɪɟɲɟɧɢɣ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ 

ɩɪɨɰɟɞɭɪɵ ɤɨɧɬɪɨɥɹ ɫɨɨɬɜɟɬɫɬɜɢɹ ɤɨɧɫɬɪɭɤɰɢɢ ɢɫɯɨɞɧɨɣ ɩɪɢɧɰɢɩɢɚɥɶɧɨɣ 

ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɫɯɟɦɟ ɢ ɤɨɧɬɪɨɥɹ ɜɵɩɨɥɧɟɧɢɹ ɡɚɞɚɧɧɵɯ ɤɨɧɫɬɪɭɤɬɢɜɧɨ-

ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɨɝɪɚɧɢɱɟɧɢɣ. ɋɨɨɬɜɟɬɫɬɜɢɟ ɬɨɩɨɥɨɝɢɢ ɩɪɢɧɰɢɩɢɚɥɶɧɨɣ ɫɯɟɦɟ 
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ɩɪɨɜɟɪɹɟɬɫɹ ɩɭɬɟɦ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɩɪɢɧɰɢɩɢɚɥɶɧɨɣ ɫɯɟɦɵ ɩɨ ɬɨɩɨɥɨɝɢɢ, 

ɡɚɞɚɧɧɨɣ ɧɚɛɨɪɨɦ ɮɚɣɥɨɜ ɩɨɫɥɨɣɧɵɯ ɱɟɪɬɟɠɟɣ, ɢ ɭɫɬɚɧɨɜɥɟɧɢɟɦ ɢɡɨɦɨɪɮɢɡɦɚ 

ɝɪɚɮɨɜ, ɨɩɢɫɵɜɚɸɳɢɯ ɢɫɯɨɞɧɭɸ ɢ ɜɨɫɫɬɚɧɨɜɥɟɧɧɭɸ ɫɯɟɦɵ [18]. 

ɐɢɮɪɨɜɢɡɚɰɢɹ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɧɚ ɫɨɜɪɟɦɟɧɧɨɦ ɪɚɞɢɨɷɥɟɤɬɪɨɧɧɨɦ 

ɩɪɨɢɡɜɨɞɫɬɜɟ ɜ ɨɛɹɡɚɬɟɥɶɧɨɦ ɩɨɪɹɞɤɟ ɩɪɟɞɩɨɥɚɝɚɟɬ ɩɪɢɦɟɧɟɧɢɟ CAD/PLM – 

ɫɬɪɚɬɟɝɢɢ ɩɪɢ ɨɪɝɚɧɢɡɚɰɢɢ ɟɞɢɧɨɝɨ ɢɧɮɨɪɦɚɰɢɨɧɧɨɝɨ ɩɪɨɫɬɪɚɧɫɬɜɚ 

ɩɪɟɞɩɪɢɹɬɢɹ. ɐɟɥɶ CAE/CAD/CAM -  ɫɢɫɬɟɦ (ɢɧɬɟɝɪɢɪɨɜɚɧɧɵɯ ɋȺɉɊ) 

ɩɨɞɪɚɡɭɦɟɜɚɟɬ ɨɪɝɚɧɢɡɚɰɢɸ ɢ ɜɵɩɨɥɧɟɧɢɟ ɩɪɨɟɤɬɧɵɯ ɪɚɛɨɬ ɜ ɪɚɦɤɚɯ 

ɢɧɮɪɚɫɬɪɭɤɬɭɪɵ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɩɪɟɞɩɪɢɹɬɢɹ, ɫ ɰɟɥɶɸ ɩɨɜɵɲɟɧɢɹ 

ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɬɪɭɞɚ ɢɧɠɟɧɟɪɨɜ- ɩɪɨɟɤɬɢɪɨɜɳɢɤɨɜ ɧɚ ɜɫɟɯ ɷɬɚɩɚɯ 

ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ. ɉɪɢ ɷɬɨɦ ɨɫɧɨɜɧɨɣ ɮɭɧɤɰɢɟɣ ɋȺɉɊ ɹɜɥɹɟɬɫɹ - ɪɚɡɪɚɛɨɬɤɚ 

ɢɡɞɟɥɢɹ ɢ ɜɵɩɭɫɤ ɬɟɯɧɢɱɟɫɤɨɣ ɞɨɤɭɦɟɧɬɚɰɢɢ ɞɥɹ ɟɝɨ ɩɪɨɢɡɜɨɞɫɬɜɚ.  ɐɟɥɶ PLM 

– ɫɢɫɬɟɦ ɨɛɟɫɩɟɱɢɬɶ ɭɩɪɚɜɥɟɧɢɟ ɜɫɟɣ ɢɧɮɨɪɦɚɰɢɟɣ ɨɛ ɢɡɞɟɥɢɢ ɢ ɫɜɹɡɚɧɧɵɯ ɫ 

ɧɢɦ ɩɪɨɰɟɫɫɚɯ ɧɚ ɩɪɨɬɹɠɟɧɢɢ ɜɫɟɝɨ ɟɝɨ ɠɢɡɧɟɧɧɨɝɨ ɰɢɤɥɚ, ɧɚɱɢɧɚɹ ɫ 

ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɢ ɩɪɨɢɡɜɨɞɫɬɜɚ ɞɨ ɫɧɹɬɢɹ ɫ ɷɤɫɩɥɭɚɬɚɰɢɢ. Ʉ ɨɫɧɨɜɧɵɦ ɦɨɞɭɥɹɦ 

PLM – ɫɢɫɬɟɦɵ ɨɬɧɨɫɢɬɫɹ PDM- ɦɨɞɭɥɶ ɭɩɪɚɜɥɟɧɢɹ ɞɚɧɧɵɦɢ ɨɛ ɢɡɞɟɥɢɢ.  

«PLM — ɷɬɨ ɫɬɪɚɬɟɝɢɱɟɫɤɢɣ ɩɨɞɯɨɞ ɤ ɜɟɞɟɧɢɸ ɛɢɡɧɟɫɚ, ɤɨɬɨɪɵɣ 

ɢɫɩɨɥɶɡɭɟɬ ɧɚɛɨɪ ɫɨɜɦɟɫɬɢɦɵɯ ɪɟɲɟɧɢɣ ɞɥɹ ɩɨɞɞɟɪɠɤɢ ɨɛɳɟɝɨ ɩɪɟɞɫɬɚɜɥɟɧɢɹ 

ɢɧɮɨɪɦɚɰɢɢ ɨ ɩɪɨɞɭɤɬɟ ɜ ɩɪɨɰɟɫɫɟ ɟɝɨ ɫɨɡɞɚɧɢɹ, ɪɟɚɥɢɡɚɰɢɢ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ, ɜ 

ɫɪɟɞɟ ɪɚɫɲɢɪɟɧɧɨɝɨ ɩɪɟɞɩɪɢɹɬɢɹ — ɧɚɱɢɧɚɹ ɨɬ ɤɨɧɰɟɩɰɢɢ ɫɨɡɞɚɧɢɹ ɩɪɨɞɭɤɬɚ ɢ 

ɡɚɤɚɧɱɢɜɚɹ ɟɝɨ ɭɬɢɥɢɡɚɰɢɟɣ — ɩɪɢ ɢɧɬɟɝɪɚɰɢɢ ɥɸɞɫɤɢɯ ɪɟɫɭɪɫɨɜ, ɩɪɨɰɟɫɫɨɜ ɢ 

ɢɧɮɨɪɦɚɰɢɢ» [19].  

Ɉɫɧɨɜɧɵɟ ɩɨɥɨɠɟɧɢɹ ɤɨɧɰɟɩɰɢɢ PLM ɜɤɥɸɱɚɸɬ ɜ ɫɟɛɹ: 

1 ɉɨɥɧɨɟ ɞɟɬɚɥɶɧɨɟ ɨɩɢɫɚɧɢɟ, ɡɚɳɢɳɟɧɧɨɟ ɯɪɚɧɟɧɢɟ ɢ ɭɩɪɚɜɥɹɟɦɨɟ 

ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɜɫɟɣ ɢɧɮɨɪɦɚɰɢɢ ɨ ɩɪɨɞɭɤɰɢɢ ɧɚ ɩɪɨɬɹɠɟɧɢɢ ɜɫɟɝɨ ɠɢɡɧɟɧɧɨɝɨ 

ɰɢɤɥɚ ɩɪɨɞɭɤɰɢɢ; 

2 ɉɨɞɞɟɪɠɤɚ ɰɟɥɨɫɬɧɨɫɬɢ ɢ ɧɟɩɪɨɬɢɜɨɪɟɱɢɜɨɫɬɢ ɢɧɮɨɪɦɚɰɢɢ ɨ 

ɩɪɨɞɭɤɰɢɢ ɧɚ ɩɪɨɬɹɠɟɧɢɢ ɜɫɟɝɨ ɟɟ ɠɢɡɧɟɧɧɨɝɨ ɰɢɤɥɚ; 
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3 ɉɨɞɞɟɪɠɤɚ ɢ ɭɩɪɚɜɥɟɧɢɟ ɜɫɟɦɢ ɛɢɡɧɟɫ-ɩɪɨɰɟɫɫɚɦɢ ɢ ɫɜɹɡɚɧɧɵɦɢ ɫ 

ɧɢɦɢ ɞɚɧɧɵɦɢ ɞɥɹ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ ɢɧɮɨɪɦɚɰɢɢ ɩɨ ɜɫɟɦɭ ɪɚɫɲɢɪɟɧɧɨɦɭ 

(ɬɟɪɪɢɬɨɪɢɚɥɶɧɨ ɪɚɫɩɪɟɞɟɥɟɧɧɨɦɭ) ɩɪɟɞɩɪɢɹɬɢɸ ɩɨ ɡɚɞɚɧɧɵɦ ɩɪɚɜɢɥɚɦ. 

ɇɚ ɫɨɜɪɟɦɟɧɧɨɦ ɷɬɚɩɟ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɩɪɟɞɩɪɢɹɬɢɹɯ Ɋɨɫɫɢɢ ɢ ɦɢɪɚ 

ɜ ɨɫɧɨɜɧɨɦ ɜɧɟɞɪɹɸɬɫɹ ɫɢɫɬɟɦɵ ɭɩɪɚɜɥɟɧɢɹ ɠɢɡɧɟɧɧɵɦ ɰɢɤɥɨɦ ɩɪɨɦɵɲɥɟɧɧɵɯ 

ɢɡɞɟɥɢɣ, ɪɚɡɪɚɛɨɬɚɧɧɵɯ ɛɨɥɶɲɨɣ ɱɟɬɜɟɪɤɨɣ PLM: Autodesk, Dassault Systems, 

PTC ɢ Siemens PLM Software. Ⱦɥɹ Ɋɨɫɫɢɢ ɨɫɧɨɜɧɵɦ PLM – ɪɟɲɟɧɢɟɦ ɹɜɥɹɟɬɫɹ 

ɥɢɧɟɣɤɚ ɩɪɨɞɭɤɬɨɜ ȺɋɄɈɇ. Ɉɞɧɚɤɨ ɭɤɚɡɚɧɧɵɟ ɪɟɲɟɧɢɹ ɩɨ ɭɦɨɥɱɚɧɢɸ 

ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ ɩɪɟɞɩɪɢɹɬɢɣ, ɩɪɨɢɡɜɨɞɹɳɢɯ ɦɚɲɢɧɨɫɬɪɨɢɬɟɥɶɧɭɸ 

ɩɪɨɞɭɤɰɢɸ. PLM-ɪɟɲɟɧɢɹ ɞɥɹ ɪɚɞɢɨɷɥɟɤɬɪɨɧɧɵɯ ɩɪɨɢɡɜɨɞɫɬɜ, ɡɚɧɢɦɚɸɳɢɯɫɹ 

ɩɪɨɟɤɬɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɶɸ. ɉɪɨɢɡɜɨɞɢɬɟɥɢ ɛɨɥɶɲɨɣ ɱɟɬɜɟɪɤɢ PLM ɩɪɟɞɥɚɝɚɸɬ 

ɫɨɡɞɚɜɚɬɶ ɱɟɪɟɡ ɚɞɪɟɫɧɭɸ ɢɧɬɟɝɪɚɰɢɸ ɫ ɋȺɉɊ ɞɥɹ ɤɨɧɤɪɟɬɧɵɯ ɩɪɟɞɩɪɢɹɬɢɣ. 

ɂɫɤɥɸɱɟɧɢɟɦ ɹɜɥɹɟɬɫɹ ɢɧɬɟɝɪɚɰɢɹ ɩɪɨɞɭɤɬɨɜ ȺɋɄɈɇ/Delta Designer ɤɚɤ 

ɪɟɲɟɧɢɟ, ɩɪɟɞɥɚɝɚɸɳɟɟɫɹ ɜ «ɤɨɪɨɛɨɱɧɨɦ» ɜɚɪɢɚɧɬɟ. Ɋɚɡɪɚɛɨɬɱɢɤɢ 

CAE/CAD/CAM – ɫɢɫɬɟɦ ɞɥɹ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɷɥɟɤɬɪɨɧɧɵɯ ɭɫɬɪɨɣɫɬɜ ɫɨ ɫɜɨɟɣ 

ɫɬɨɪɨɧɵ ɬɨɠɟ ɩɪɟɞɥɚɝɚɸɬ CAD/PLM – ɫɬɪɚɬɟɝɢɢ ɜ ɪɚɦɤɚɯ ɪɚɡɧɵɯ ɪɟɲɟɧɢɣ, 

ɧɚɩɪɢɦɟɪ, ɪɟɚɥɢɡɚɰɢɢ ɢ ɨɪɝɚɧɢɡɚɰɢɢ ɪɚɛɨɬɵ ɫ ɢɧɬɟɝɪɢɪɨɜɚɧɧɵɦɢ ɛɢɛɥɢɨɬɟɤɚɦɢ 

ɜ ɫɨɫɬɚɜɟ ɋȺɉɊ.  

ɉɪɨɜɟɞɟɧɧɵɣ ɚɧɚɥɢɡ ɬɟɯɧɨɥɨɝɢɣ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ, ɢɧɫɬɪɭɦɟɧɬɚɪɢɹ, ɩɪɢ 

ɩɨɦɨɳɢ ɤɨɬɨɪɨɝɨ ɫɬɚɧɨɜɢɬɫɹ ɜɨɡɦɨɠɧɨ ɨɫɭɳɟɫɬɜɥɟɧɢɟ ɩɪɨɰɟɫɫɚ, ɚ ɬɚɤɠɟ 

ɫɩɟɰɢɮɢɤ ɷɬɨɝɨ ɢɧɫɬɪɭɦɟɧɬɚɪɢɹ, ɩɨɤɚɡɚɥ, ɱɬɨ ɫɭɳɟɫɬɜɭɟɬ ɬɟɧɞɟɧɰɢɹ ɪɚɡɥɢɱɢɹ 

ɤɚɱɟɫɬɜɚ ɢɧɮɨɪɦɚɰɢɨɧɧɨɝɨ ɫɨɩɪɨɜɨɠɞɟɧɢɹ ɩɪɨɟɤɬɚ ɦɟɠɞɭ ɢɡɞɟɥɢɹɦɢ ɜ ɨɬɪɚɫɥɢ 

ɦɚɲɢɧɨɫɬɪɨɟɧɢɹ, ɨɛɥɚɞɚɸɳɢɦɢ ɦɟɯɚɧɢɱɟɫɤɢɦɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ ɢ 

ɪɚɞɢɨɷɥɟɤɬɪɨɧɧɵɦɢ ɢɡɞɟɥɢɹɦɢ, ɜ ɤɨɬɨɪɵɯ ɩɪɢɫɭɬɫɬɜɭɸɬ ɷɥɟɤɬɪɢɱɟɫɤɢɟ 

ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ. Ȼɨɥɶɲɢɧɫɬɜɨ ɫɨɜɪɟɦɟɧɧɵɯ ɋȺɉɊ ɜ ɨɬɪɚɫɥɢ ɦɚɲɢɧɨɫɬɪɨɟɧɢɹ, 

ɩɪɢ ɩɨɹɜɥɟɧɢɢ ɜɨɡɦɨɠɧɨɫɬɢ ɪɚɛɨɬɵ ɫ ɝɟɨɦɟɬɪɢɱɟɫɤɨɣ ɦɨɞɟɥɶɸ ɢɡɞɟɥɢɹ, 

ɩɟɪɟɲɥɢ ɧɚ ɬɟɯɧɨɥɨɝɢɸ ɫɨɡɞɚɧɢɹ ɰɢɮɪɨɜɨɝɨ ɩɪɨɬɨɬɢɩɚ, ɤɨɬɨɪɚɹ ɩɨɡɜɨɥɹɟɬ 

ɜɵɩɨɥɧɹɬɶ ɪɚɡɥɢɱɧɵɟ ɡɚɞɚɱɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɩɪɢ ɩɨɦɨɳɢ ɟɞɢɧɨɝɨ ɰɢɮɪɨɜɨɝɨ 

ɩɪɨɬɨɬɢɩɚ. ɉɪɨɢɡɜɨɞɢɬɟɥɢ ɋȺɉɊ ɞɥɹ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɪɚɞɢɨɷɥɟɤɬɪɨɧɧɵɯ 

ɢɡɞɟɥɢɣ, ɧɚ ɞɚɧɧɵɣ ɦɨɦɟɧɬ, ɧɟ ɦɨɝɭɬ ɩɪɟɞɨɫɬɚɜɢɬɶ ɮɭɧɤɰɢɨɧɚɥɚ ɪɚɛɨɬɵ ɫ 
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ɰɢɮɪɨɜɵɦ ɩɪɨɬɨɬɢɩɨɦ ɢɡɞɟɥɢɹ. Ɍɚɤɢɟ ɡɚɞɚɱɢ, ɤɚɤ ɤɨɦɩɨɧɨɜɤɚ, ɪɚɡɦɟɳɟɧɢɟ, 

ɬɪɚɫɫɢɪɨɜɤɚ – ɜɵɩɨɥɧɹɸɬɫɹ, ɨɩɢɪɚɹɫɶ ɬɨɥɶɤɨ ɧɚ 2D ɜɚɪɢɚɧɬ ɤɨɧɫɬɪɭɤɬɢɜɚ 

ɨɛɴɟɤɬɚ. ɉɪɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ ɩɟɱɚɬɧɨɣ ɩɥɚɬɵ, ɤɚɠɞɵɣ ɷɬɚɩ ɪɚɡɪɚɛɨɬɤɢ 

ɫɨɩɪɨɜɨɠɞɚɟɬɫɹ ɫɜɨɢɦ ɤɨɦɩɥɟɤɬɨɦ ɤɨɧɫɬɪɭɤɬɨɪɫɤɨ-ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ 

ɞɨɤɭɦɟɧɬɚɰɢɢ.  

ɋɥɨɠɧɨɫɬɶ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɭɧɢɮɢɤɚɰɢɢ ɜɫɟɝɨ ɧɚɛɨɪɚ ɞɚɧɧɵɯ ɩɪɢ 

ɮɨɪɦɢɪɨɜɚɧɢɢ ɨɛɨɛɳɟɧɧɨɣ ɦɨɞɟɥɢ ɢɡɞɟɥɢɹ. ɂɦɟɧɧɨ ɩɨɷɬɨɦɭ, ɩɪɢ ɩɨɹɜɥɟɧɢɢ ɧɚ 

ɪɵɧɤɟ ɪɚɡɥɢɱɧɵɯ PLM-ɪɟɲɟɧɢɣ, ɜ ɩɟɪɜɭɸ ɨɱɟɪɟɞɶ, ɜɜɢɞɭ ɫɜɨɟɣ ɛɨɥɟɟ ɩɪɨɫɬɨɣ 

ɨɪɝɚɧɢɡɚɰɢɢ ɢɧɮɨɪɦɚɰɢɨɧɧɨɝɨ ɫɨɩɪɨɜɨɠɞɟɧɢɹ, ɢɦɢ ɫɧɚɛɠɚɥɢɫɶ ɜ ɨɫɧɨɜɧɨɦ 

ɋȺɉɊ ɦɚɲɢɧɨɫɬɪɨɟɧɢɹ. ɂɬɨɝɨɦ ɹɜɢɥɨɫɶ ɬɨ, ɱɬɨ ɧɚ ɞɚɧɧɵɣ ɦɨɦɟɧɬ ɧɚ 

ɪɚɞɢɨɷɥɟɤɬɪɨɧɧɵɯ ɩɪɨɢɡɜɨɞɫɬɜɚɯ CAD/PLM ɫɬɪɚɬɟɝɢɹ, ɪɟɚɥɢɡɭɸɳɚɹɫɹ ɧɚ ɛɚɡɟ 

ɫɬɚɧɞɚɪɬɧɵɯ ɫɪɟɞɫɬɜ, ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ “ɤɨɪɨɛɨɱɧɵɯ” ɢɧɫɬɪɭɦɟɧɬɨɜ ɨɬ 

ɩɪɨɢɡɜɨɞɢɬɟɥɹ ɫɢɥɶɧɨ ɨɫɥɨɠɧɟɧɚ, ɜɜɢɞɭ ɨɬɫɭɬɫɬɜɢɹ ɢɧɬɟɝɪɚɰɢɢ ɦɟɠɞɭ ɋȺɉɊ 

ɪɚɡɧɵɯ ɩɪɨɢɡɜɨɞɢɬɟɥɟɣ, ɚ ɢɦɟɧɧɨ -  ɋȺɉɊ ɜ ɨɬɪɚɫɥɢ ɨɛɳɟɝɨ ɦɚɲɢɧɨɫɬɪɨɟɧɢɹ ɢ 

ɋȺɉɊ ɜ ɨɬɪɚɫɥɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɷɥɟɤɬɪɨɧɧɵɯ ɭɫɬɪɨɣɫɬɜ.   
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2 Ɍɟɯɧɨɥɨɝɢя ɰɢɮɪɨɜɨɝɨ ɩɪɨɟɤɬɢɪɨɜɚɧɢя ɪɚɞɢɨɷɥɟɤɬɪɨɧɧɵɯ 

ɢɡɞɟɥɢɣ ɧɚ ɛɚɡɟ ɪɟшɟɧɢɢ ɮɢɪɦɵ Cadence 

 
ɇɚɢɛɨɥɟɟ ɨɩɬɢɦɚɥɶɧɨɟ ɪɟɲɟɧɢɟ ɩɪɨɛɥɟɦɵ ɪɟɚɥɢɡɚɰɢɢ CAD/PLM-

ɫɬɪɚɬɟɝɢɢ ɧɚ ɪɚɞɢɨɷɥɟɤɬɪɨɧɧɨɦ ɩɪɨɢɡɜɨɞɫɬɜɟ ɩɪɟɞɥɚɝɚɟɬ ɤɨɦɩɚɧɢɹ Cadence, ɩɪɢ 

ɩɨɦɨɳɢ ɩɪɨɝɪɚɦɦɧɨɝɨ ɤɨɦɩɥɟɤɫɚ OrCAD. Ⱦɚɧɧɚɹ ɫɢɫɬɟɦɚ ɢɦɟɟɬ ɞɨɫɬɚɬɨɱɧɨɟ 

ɤɨɥɢɱɟɫɬɜɨ ɧɟɨɛɯɨɞɢɦɵɯ ɫɪɟɞɫɬɜ ɞɥɹ ɜɵɩɨɥɧɟɧɢɹ ɪɚɡɥɢɱɧɵɯ ɷɬɚɩɨɜ ɩɪɨɰɟɫɫɚ 

ɪɚɡɪɚɛɨɬɤɢ: ɜɯɨɞɧɨɝɨ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ, ɮɭɧɤɰɢɨɧɚɥɶɧɨɝɨ ɦɨɞɟɥɢɪɨɜɚɧɢɹ, 

ɫɢɧɬɟɡɚ, ɪɚɡɦɟɳɟɧɢɹ, ɬɪɚɫɫɢɪɨɜɤɢ, ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɡɚɞɟɪɠɟɤ, ɝɟɧɟɪɚɰɢɢ 

ɷɥɟɦɟɧɬɚ. 

 

2.1 Ɉɛɡɨɪ ɩɪɨɝɪɚɦɦɧɵɯ ɦɨɞɭɥɟɣ ɋȺɉɊ OrCAD 

 
ȼ ɫɨɫɬɚɜ OrCAD ɜɯɨɞɹɬ ɫɥɟɞɭɸɳɢɟ ɦɨɞɭɥɢ: 

1 Ɋɟɞɚɤɬɨɪ ɩɪɢɧɰɢɩɢɚɥɶɧɵɯ ɫɯɟɦ Capture; 

OrCAD Capture – ɷɬɨ ɲɢɪɨɤɨ ɢɫɩɨɥɶɡɭɟɦɵɣ ɫɯɟɦɧɵɣ ɪɟɞɚɤɬɨɪ ɞɥɹ 

ɫɨɡɞɚɧɢɹ ɢ ɨɮɨɪɦɥɟɧɢɹ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɩɪɢɧɰɢɩɢɚɥɶɧɵɯ ɫɯɟɦ. ȼ ɫɨɱɟɬɚɧɢɢ ɫ 

ɫɢɫɬɟɦɨɣ ɭɩɪɚɜɥɟɧɢɹ ɛɚɡɨɣ ɞɚɧɧɵɯ OrCAD CIS ɢ ɜɵɫɨɤɨ ɢɧɬɟɝɪɢɪɨɜɚɧɧɵɦɢ 

ɦɚɪɲɪɭɬɚɦɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ, ɤɨɬɨɪɵɟ ɩɨɞɞɟɪɠɢɜɚɸɬ ɜɟɫɶ ɢɧɠɟɧɟɪɧɵɣ ɩɪɨɰɟɫɫ, 

OrCAD Capture ɹɜɥɹɟɬɫɹ ɦɨɳɧɟɣɲɟɣ ɫɪɟɞɨɣ ɫɯɟɦɨɬɟɯɧɢɱɟɫɤɨɝɨ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ 

ɞɥɹ ɪɟɲɟɧɢɹ ɫɟɝɨɞɧɹɲɧɢɯ ɡɚɞɚɱ ɨɬ ɤɨɧɰɟɩɰɢɢ ɞɨ ɝɨɬɨɜɨɝɨ ɩɪɨɞɭɤɬɚ [20]. 

Ɋɟɞɚɤɬɨɪ Capture ɨɛɥɚɞɚɟɬ ɫɩɟɤɬɪɨɦ ɜɨɡɦɨɠɧɨɫɬɟɣ, ɤɨɬɨɪɵɣ ɩɨɡɜɨɥɹɟɬ ɛɟɡ 

ɨɫɨɛɨɣ ɫɥɨɠɧɨɫɬɢ ɨɫɭɳɟɫɬɜɢɬɶ ɬɚɤɢɟ ɩɪɨɰɟɞɭɪɵ, ɤɚɤ: 

1 ɉɨɢɫɤ ɧɟɨɛɯɨɞɢɦɵɯ ɤɨɦɩɨɧɟɧɬɨɜ ɩɪɨ ɩɨɦɨɳɢ CIS, ɚ ɬɚɤɠɟ, ɫ 

ɩɨɦɨɳɶɸ CIS ɭ ɪɟɞɚɤɬɨɪɚ ɟɫɬɶ ɜɨɡɦɨɠɧɨɫɬɶ ɢɧɬɟɝɪɚɰɢɢ ɫ ɥɸɛɵɦɢ ERP-

ɫɢɫɬɟɦɚɦɢ, ɩɪɟɞɫɬɚɜɥɟɧɧɵɦɢ ɧɚ ɤɨɧɤɪɟɬɧɨɦ ɩɪɟɞɩɪɢɹɬɢɢ; 

2 ɉɪɹɦɨɣ ɢɦɩɨɪɬ ɞɚɧɧɵɯ ɢɡ ɜɫɟɜɨɡɦɨɠɧɵɯ ɨɧɥɚɣɧ – ɛɢɛɥɢɨɬɟɤ; 

3 ɗɤɫɩɨɪɬ ɢ ɤɨɧɜɟɪɬɚɰɢɹ ɜɫɟɯ ɫɬɪɚɧɢɰ ɫɯɟɦɵ ɜ PDF-ɮɚɣɥ; 

4 Ɋɚɡɪɚɛɨɬɤɚ ɫɨɛɫɬɜɟɧɧɨɝɨ DRC (Design Rules Check); 

5 ɂɧɬɟɝɪɚɰɢɹ ɩɨɥɶɡɨɜɚɬɟɥɶɫɤɢɯ ɫɤɪɢɩɬɨɜ ɞɥɹ ɪɚɫɲɢɪɟɧɢɹ 

ɜɨɡɦɨɠɧɨɫɬɟɣ ɪɟɞɚɤɬɨɪɚ; 
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6 Ⱥɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɟ ɪɢɫɨɜɚɧɢɟ ɰɟɩɟɣ ɢ ɲɢɧ; 

7 ɋɨɡɞɚɧɢɟ ɩɨɥɶɡɨɜɚɬɟɥɶɫɤɢɯ ɫɜɨɣɫɬɜ ɞɥɹ ɤɚɠɞɨɝɨ ɷɥɟɦɟɧɬɚ 

ɤɨɧɤɪɟɬɧɨɣ ɫɯɟɦɵ. 

2 Capture CIS; 

ɉɪɨɝɪɚɦɦɚ Capture CIS ɜɤɥɸɱɚɟɬ ɜɫɬɪɨɟɧɧɭɸ ɫɢɫɬɟɦɭ ɜɟɞɟɧɢɹ ɛɚɡ ɞɚɧɧɵɯ 

ɷɥɟɤɬɪɨɧɧɵɯ ɤɨɦɩɨɧɟɧɬɨɜ (CIS — Component Information System), ɤɨɬɨɪɚɹ 

ɫɨɤɪɚɳɚɟɬ ɜɪɟɦɹ ɢɫɫɥɟɞɨɜɚɧɢɹ, ɜɜɨɞɚ ɢ ɭɩɪɚɜɥɟɧɢɹ ɞɚɧɧɵɦɢ ɤɨɦɩɨɧɟɧɬɚ 

[20]. ɍɬɢɥɢɬɚ ɨɛɥɚɞɚɟɬ ɫɥɟɞɭɸɳɢɦɢ ɫɜɨɣɫɬɜɚɦɢ: 

1 ɉɪɨɫɦɨɬɪ ɢ ɪɟɞɚɤɬɢɪɨɜɚɧɢɟ ɦɧɨɠɟɫɬɜɚ ɩɪɨɟɤɬɨɜ ɜ ɪɚɦɤɚɯ ɨɞɧɨɝɨ 

ɫɟɚɧɫɚ ɪɚɛɨɬɵ ɫ ɫɢɫɬɟɦɨɣ; 

2 Ɇɧɨɝɨɤɪɚɬɧɨɟ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɞɚɧɧɵɯ ɩɪɨɟɤɬɚ ɢ ɜɧɟɫɟɧɢɟ ɢɯ ɜ ȻȾ 

ɜ ɩɪɨɰɟɫɫɟ ɫɨɡɞɚɧɢɹ ɫɯɟɦ; 

3 Ȼɨɝɚɬɵɣ ɧɚɛɨɪ ɮɭɧɤɰɢɨɧɚɥɶɧɵɯ ɛɢɛɥɢɨɬɟɤ ɤɨɦɩɨɧɟɧɬɨɜ; 

4 ɉɨɢɫɤ ɢ ɪɚɡɦɟɳɟɧɢɟ ɧɨɜɟɣɲɢɯ ɞɚɧɧɵɯ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɢɡ Internet; 

5 ɉɟɪɟɦɟɳɟɧɢɟ, ɪɚɫɬɹɝɢɜɚɧɢɟ, ɜɪɚɳɟɧɢɟ ɢɥɢ ɡɟɪɤɚɥɶɧɨɟ ɨɬɪɚɠɟɧɢɟ 

ɨɬɞɟɥɶɧɵɯ ɷɥɟɦɟɧɬɨɜ ɢɥɢ ɢɯ ɝɪɭɩɩ ɫ ɫɨɯɪɚɧɟɧɢɟɦ ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɦɟɠɞɭ ɧɢɦɢ 

ɫɜɹɡɟɣ; 

6 ȼɨɡɦɨɠɧɨɫɬɶ ɪɟɞɚɤɬɢɪɨɜɚɧɢɹ ɢɧɬɟɪɮɟɣɫɚ ɩɪɨɟɤɬɚ ɧɚ ɹɡɵɤɟ, 

ɫɨɜɦɟɫɬɢɦɨɦ ɫ Visual Basic; 

7 Ɉɛɟɫɩɟɱɟɧɢɟ ɰɟɥɨɫɬɧɨɫɬɢ ɩɪɨɟɤɬɚ; 

8 ɋɨɡɞɚɧɢɟ ɩɨɥɶɡɨɜɚɬɟɥɟɦ ɬɢɬɭɥɶɧɵɯ ɛɥɨɤɨɜ, ɬɚɛɥɢɰ, ɲɚɛɥɨɧɨɜ ɞɥɹ 

ɩɨɥɭɱɟɧɢɹ ɨɬɱɟɬɨɜ; 

9 Ɋɚɡɦɟɳɟɧɢɟ ɪɢɫɭɧɤɨɜ, ɦɟɬɨɤ, ɥɨɝɨɬɢɩɚ ɤɨɦɩɚɧɢɢ; 

10 ȼɵɛɨɪ ɟɞɢɧɢɰ ɢɡɦɟɪɟɧɢɹ ɞɥɹ ɫɟɬɨɱɧɨɣ ɨɛɥɚɫɬɢ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ 

ɫ ɩɪɢɧɹɬɵɦ ɧɚ ɩɪɟɞɩɪɢɹɬɢɢ ɫɬɚɧɞɚɪɬɨɦ; 

3 PSpice; 

ɋɢɦɭɥɹɬɨɪ ɰɢɮɪɨ-ɚɧɚɥɨɝɨɜɵɯ ɫɯɟɦ PSpice A/D ɫɨɜɦɟɫɬɧɨ ɫ ɨɩɰɢɟɣ 

ɩɪɨɞɜɢɧɭɬɨɝɨ ɚɧɚɥɢɡɚ PSpice Advanced Analysis (AA) ɩɨɡɜɨɥɹɟɬ ɩɪɟɞɫɤɚɡɚɬɶ 

ɩɨɜɟɞɟɧɢɟ ɢɡɞɟɥɢɹ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɞɨ ɟɝɨ ɢɡɝɨɬɨɜɥɟɧɢɹ, ɱɬɨ ɧɟ ɬɨɥɶɤɨ ɩɨɦɨɝɚɟɬ 
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ɢɫɩɪɚɜɢɬɶ ɨɲɢɛɤɢ ɫ ɦɟɧɶɲɢɦɢ ɩɨɬɟɪɹɦɢ, ɧɨ ɢ ɩɪɨɜɟɫɬɢ ɭɥɭɱɲɟɧɢɟ ɫɯɟɦɵ, 

ɪɚɡɦɟɳɚɹ ɤɨɦɩɨɧɟɧɬɵ ɛɨɥɟɟ ɨɩɬɢɦɚɥɶɧɨ [20]. 

ȼ ɦɨɞɭɥɶ ɜɫɬɪɨɟɧɵ ɫɥɟɞɭɸɳɢɟ ɢɧɫɬɪɭɦɟɧɬɵ: 

1) Sensitivity (ɚɧɚɥɢɡ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɫɯɟɦɵ); 

  Ʉɚɠɞɵɣ ɤɨɦɩɨɧɟɧɬ ɫɯɟɦɵ ɢɦɟɟɬ ɞɨɩɭɫɤ ɧɚ ɫɜɨɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ, ɱɬɨ ɜ 

ɫɨɜɨɤɭɩɧɨɫɬɢ ɫ ɧɟɢɞɟɚɥɶɧɵɦɢ ɜɯɨɞɧɵɦɢ ɩɚɪɚɦɟɬɪɚɦɢ ɫɯɟɦɵ ɞɚɟɬ ɛɨɥɶɲɨɣ 

ɞɢɚɩɚɡɨɧ ɜɨɡɦɨɠɧɵɯ ɫɨɫɬɨɹɧɢɣ ɢ ɩɚɪɚɦɟɬɪɨɜ ɧɚ ɜɵɯɨɞɟ ɫɯɟɦɵ [20]. 

ɉɪɨɚɧɚɥɢɡɢɪɨɜɚɜ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ ɫɯɟɦɵ, ɫɬɚɧɨɜɢɬɫɹ ɜɨɡɦɨɠɧɵɦ ɧɚɣɬɢ ɤɚɤ 

ɧɚɢɛɨɥɟɟ ɤɪɢɬɢɱɧɵɟ ɤɨɦɩɨɧɟɧɬɵ, ɫɢɥɶɧɟɟ ɜɫɟɝɨ ɜɥɢɹɸɳɢɟ ɧɚ ɪɟɡɭɥɶɬɚɬ, ɬɚɤ ɢ 

ɜɬɨɪɨɫɬɟɩɟɧɧɵɟ, ɞɨɩɭɫɤɚɸɳɢɟ ɛɨɥɶɲɨɣ ɪɚɡɛɪɨɫ ɜ ɫɜɨɢɯ ɫɜɨɣɫɬɜɚɯ.   

ɉɨ ɪɟɡɭɥɶɬɚɬɚɦ ɚɧɚɥɢɡɚ ɦɨɠɧɨ ɫɭɞɢɬɶ ɨ ɬɨɦ, ɜ ɥɸɛɨɦ ɥɢ ɫɥɭɱɚɟ ɫɯɟɦɚ 

ɛɭɞɟɬ ɪɚɛɨɬɚɬɶ ɩɪɚɜɢɥɶɧɨ, ɝɞɟ ɫɥɟɞɭɟɬ ɩɨɫɬɚɜɢɬɶ ɤɨɦɩɨɧɟɧɬɵ ɫ ɦɟɧɶɲɢɦ 

ɞɨɩɭɫɤɨɦ, ɚ ɝɞɟ ɜɨɡɦɨɠɧɨ ɫɷɤɨɧɨɦɢɬɶ ɛɟɡ ɫɭɳɟɫɬɜɟɧɧɨɝɨ ɜɪɟɞɚ ɢ ɨɛɨɣɬɢɫɶ ɛɨɥɟɟ 

ɷɤɨɧɨɦɢɱɧɵɦ ɜɚɪɢɚɧɬɨɦ. 

2) «Optimizer» (ɩɨɞɫɬɪɨɣɤɚ ɫɯɟɦɵ); 

ɍɬɢɥɢɬɚ ɩɨɡɜɨɥɹɟɬ ɫɞɟɥɚɬɶ ɩɨɞɛɨɪ ɧɨɦɢɧɚɥɨɜ ɤɨɦɩɨɧɟɧɬɨɜ, ɨɬɬɚɥɤɢɜɚɹɫɶ 

ɨɬ ɬɪɟɛɨɜɚɧɢɣ ɤ ɜɵɯɨɞɧɵɦ ɩɚɪɚɦɟɬɪɚɦ ɫɯɟɦɵ ɩɪɟɞɫɬɚɜɥɟɧɧɵɯ ɤɚɤ ɱɢɫɥɟɧɧɨ, ɬɚɤ 

ɢ ɜ ɜɢɞɟ ɤɪɢɜɵɯ.  

3) «Parametric Sweep» (ɩɨɞɛɨɪ ɧɨɦɢɧɚɥɨɜ); 

Ⱥɧɚɥɢɡ, ɨɛɪɚɬɧɵɣ ɩɨɞɫɬɪɨɣɤɟ ɫɯɟɦɵ, ɜ ɤɨɬɨɪɨɦ, ɭɤɚɡɵɜɚɹ ɫɩɢɫɨɤ 

ɜɨɡɦɨɠɧɵɯ ɧɨɦɢɧɚɥɨɜ ɤɨɦɩɨɧɟɧɬɨɜ, ɦɨɠɧɨ ɩɨɥɭɱɢɬɶ ɧɚɛɨɪɵ ɝɪɚɮɢɤɨɜ 

ɜɵɯɨɞɧɵɯ ɩɚɪɚɦɟɬɪɨɜ.  

4) «Smoke» (ɚɧɚɥɢɡ ɧɚɞɟɠɧɨɫɬɢ ɫɯɟɦɵ); 

ȼ ɞɚɧɧɨɦ ɚɧɚɥɢɡɟ ɡɚ ɨɬɩɪɚɜɧɭɸ ɬɨɱɤɭ ɛɟɪɭɬɫɹ ɞɨɩɭɫɬɢɦɵɟ ɭɫɥɨɜɢɹ ɪɚɛɨɬɵ 

ɞɥɹ ɤɚɠɞɨɝɨ ɤɨɦɩɨɧɟɧɬɚ, ɢɯ ɩɨɜɟɞɟɧɢɟ ɩɪɢ ɢɡɦɟɧɟɧɢɢ ɬɟɦɩɟɪɚɬɭɪɵ ɢ 

ɧɟɨɛɯɨɞɢɦɵɣ ɡɚɩɚɫ ɩɨ ɧɚɞɟɠɧɨɫɬɢ. Ɋɟɡɭɥɶɬɚɬɨɦ ɛɭɞɟɬ ɭɤɚɡɚɧɢɟ ɤɨɧɤɪɟɬɧɵɯ 

ɤɨɦɩɨɧɟɧɬɨɜ, ɤɨɬɨɪɵɟ ɦɨɝɭɬ ɨɬɤɚɡɚɬɶ ɜɨ ɜɪɟɦɹ ɷɤɫɩɥɭɚɬɚɰɢɢ. 
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5) «Monte Carlo» (ɚɧɚɥɢɡ ɜɵɯɨɞɚ ɝɨɞɧɵɯ); 

ȿɫɥɢ ɭɫɥɨɜɢɹ ɬɚɤɨɜɵ, ɱɬɨ ɧɟɬ ɜɨɡɦɨɠɧɨɫɬɢ ɫɩɪɨɟɤɬɢɪɨɜɚɬɶ ɭɫɬɪɨɣɫɬɜɨ 

ɛɟɡɨɬɤɚɡɧɨ ɪɚɛɨɬɚɸɳɟɟ ɜ ɥɸɛɨɦ ɫɥɭɱɚɟ, ɦɨɠɧɨ ɩɪɨɜɟɫɬɢ ɚɧɚɥɢɡ ɬɨɝɨ, ɤɚɤɢɦ 

ɛɭɞɟɬ ɤɨɥɢɱɟɫɬɜɨ ɝɨɞɧɵɯ ɢɡɞɟɥɢɣ ɩɪɢ ɜɵɩɭɫɤɟ ɛɨɥɶɲɨɣ ɩɚɪɬɢɢ.  

4 PCB Editor; 

PCB Editor – ɷɬɨ ɢɧɬɟɪɚɤɬɢɜɧɵɣ ɪɟɞɚɤɬɨɪ ɬɨɩɨɥɨɝɢɢ ɩɟɱɚɬɧɵɯ ɩɥɚɬ c 

ɞɨɜɨɥɶɧɨ ɨɛɲɢɪɧɵɦ ɮɭɧɤɰɢɨɧɚɥɨɦ.  

5 SPECCTRA; 

ɗɬɨ ɩɪɨɝɪɚɦɦɚ ɞɥɹ  ɚɜɬɨɦɚɬɢɱɟɫɤɨɣ ɬɪɚɫɫɢɪɨɜɤɢ ɩɟɱɚɬɧɵɯ ɩɥɚɬ ɨɬ 

ɤɨɦɩɚɧɢɢ Cadence Design Systems. Specctra ɬɪɚɫɫɢɪɭɟɬ ɩɥɚɬɵ ɩɭɬёɦ 

ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɝɪɚɮɢɱɟɫɤɢɯ ɞɚɧɧɵɯ ɩɨ ShapeBased-ɬɟɯɧɨɥɨɝɢɢ. Ɂɚ ɫɱёɬ ɷɬɨɝɨ 

ɩɨɜɵɲɚɟɬɫɹ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɬɪɚɫɫɢɪɨɜɤɢ ɩɟɱɚɬɧɵɯ ɩɥɚɬ ɫ ɜɵɫɨɤɨɣ ɩɥɨɬɧɨɫɬɶɸ 

ɪɚɫɩɨɥɨɠɟɧɢɹ ɤɨɦɩɨɧɟɧɬɨɜ, ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɚɜɬɨɦɚɬɢɱɟɫɤɚɹ ɬɪɚɫɫɢɪɨɜɤɚ ɨɞɧɨɣ 

ɢ ɬɨɣ ɠɟ ɰɟɩɢ ɬɪɚɫɫɚɦɢ ɪɚɡɧɨɣ ɲɢɪɢɧɵ ɢ ɞɪɭɝɨɟ [21]. 

Specctra ɢɫɩɨɥɶɡɭɟɬ ɚɞɚɩɬɢɜɧɵɟ ɚɥɝɨɪɢɬɦɵ, ɪɟɚɥɢɡɭɟɦɵɟ ɡɚ ɧɟɫɤɨɥɶɤɨ ɩɪɨɯɨɞɨɜ 

ɬɪɚɫɫɢɪɨɜɤɢ. Ɍɪɚɫɫɢɪɨɜɤɚ ɩɪɨɜɨɞɢɬɫɹ ɜ ɬɪɢ ɷɬɚɩɚ: 

1 ɩɪɟɞɜɚɪɢɬɟɥɶɧɚɹ ɬɪɚɫɫɢɪɨɜɤɚ; 

2 ɚɜɬɨɬɪɚɫɫɢɪɨɜɤɚ; 

3 ɞɨɩɨɥɧɢɬɟɥɶɧɚɹ ɨɛɪɚɛɨɬɤɚ ɪɟɡɭɥɶɬɚɬɨɜ ɚɜɬɨɬɪɚɫɫɢɪɨɜɤɢ; 

ɗɥɟɤɬɪɨɦɚɝɧɢɬɧɚɹ ɫɨɜɦɟɫɬɢɦɨɫɬɶ ɦɨɠɟɬ ɛɵɬɶ ɩɪɨɜɟɪɟɧɚ ɜ Specctra ɱɟɪɟɡ 

ɦɨɞɭɥɶ «SPECCTRAQuest SI Expert».  

ɉɪɨɝɪɚɦɦɚ ɫɨɜɦɟɫɬɢɦɚ ɫ ɛɨɥɶɲɢɧɫɬɜɨɦ ɫɨɜɪɟɦɟɧɧɵɯ ɫɢɫɬɟɦ 

ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɩɟɱɚɬɧɵɯ ɩɥɚɬ, ɛɥɚɝɨɞɚɪɹ ɢɫɩɨɥɶɡɨɜɚɧɢɸ ɫɬɚɧɞɚɪɬɧɨɝɨ 

ɩɪɨɦɵɲɥɟɧɧɨɝɨ ɮɨɪɦɚɬɚ DSN ɞɥɹ ɨɩɢɫɚɧɢɹ ɩɪɨɟɤɬɨɜ ɢ Do-ɮɚɣɥɨɜ ɞɥɹ 

ɡɚɞɚɧɢɹ ɫɬɪɚɬɟɝɢɢ ɬɪɚɫɫɢɪɨɜɤɢ.  

6 Signal Explorer; 

Cadence OrCAD Signal Explorer ɹɜɥɹɟɬɫɹ ɦɨɞɭɥɟɦ ɩɪɟɞ - ɢ 

ɩɨɫɬɨɩɨɥɨɝɢɱɟɫɤɨɝɨ ɚɧɚɥɢɡɚ ɰɟɥɨɫɬɧɨɫɬɢ ɫɢɝɧɚɥɨɜ, ɫɨɱɟɬɚɸɳɢɦ ɩɪɟɢɦɭɳɟɫɬɜɚ 

ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɫɪɟɞɵ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɢ ɦɨɞɟɥɢɪɨɜɚɧɢɹ [22].  

 

https://ru.wikipedia.org/wiki/%D0%A2%D1%80%D0%B0%D1%81%D1%81%D0%B8%D1%80%D0%BE%D0%B2%D0%BA%D0%B0_%D0%BF%D0%B5%D1%87%D0%B0%D1%82%D0%BD%D1%8B%D1%85_%D0%BF%D0%BB%D0%B0%D1%82
https://ru.wikipedia.org/wiki/Cadence_Design_Systems
https://ru.wikipedia.org/wiki/%D0%90%D0%B4%D0%B0%D0%BF%D1%82%D0%B8%D0%B2%D0%BD%D0%BE%D0%B5_%D1%83%D0%BF%D1%80%D0%B0%D0%B2%D0%BB%D0%B5%D0%BD%D0%B8%D0%B5
https://ru.wikipedia.org/wiki/%D0%90%D0%BB%D0%B3%D0%BE%D1%80%D0%B8%D1%82%D0%BC
https://ru.wikipedia.org/wiki/%D0%A1%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0_%D0%B0%D0%B2%D1%82%D0%BE%D0%BC%D0%B0%D1%82%D0%B8%D0%B7%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%BD%D0%BE%D0%B3%D0%BE_%D0%BF%D1%80%D0%BE%D0%B5%D0%BA%D1%82%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%A1%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0_%D0%B0%D0%B2%D1%82%D0%BE%D0%BC%D0%B0%D1%82%D0%B8%D0%B7%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%BD%D0%BE%D0%B3%D0%BE_%D0%BF%D1%80%D0%BE%D0%B5%D0%BA%D1%82%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%A4%D0%B0%D0%B9%D0%BB
https://ru.wikipedia.org/wiki/%D0%A1%D1%82%D1%80%D0%B0%D1%82%D0%B5%D0%B3%D0%B8%D1%8F
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2.2 ɋɤɜɨɡɧɨɣ ɦɚɪɲɪɭɬ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɧɚ ɛɚɡɟ ɪɟɲɟɧɢɣ ɮɢɪɦɵ 

Cadence 

 
Ɂɚɞɚɱɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ, ɪɟɲɚɟɦɵɟ ɧɚ ɪɚɡɧɵɯ ɷɬɚɩɚɯ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ, ɜ 

ɫɪɟɞɟ ɋȺɉɊ OrCAD CAE/CAD/CAM ɩɨɞɫɢɫɬɟɦɚɦɢ, ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɪɢɫɭɧɤɟ 2. 

 

Ɋɢɫɭɧɨɤ 2 – ɫɯɟɦɚ ɦɚɪɲɪɭɬɚ ɫɤɜɨɡɧɨɝɨ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɜ ɫɪɟɞɟ OrCAD 

 

ɉɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ ɞɟɣɫɬɜɢɣ ɢɧɠɟɧɟɪɚ-ɩɪɨɟɤɬɢɪɨɜɳɢɤɚ ɩɪɢ ɜɵɩɨɥɧɟɧɢɢ 

ɦɚɪɲɪɭɬɚ ɫɤɜɨɡɧɨɝɨ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɫɨɫɬɨɢɬ ɢɡ ɫɥɟɞɭɸɳɢɯ ɲɚɝɨɜ:  

1 ɋɨɡɞɚɧɢɟ ɛɢɛɥɢɨɬɟɤɢ ɷɥɟɦɟɧɬɨɜ ɜ ɝɪɚɮɢɱɟɫɤɨɦ ɪɟɞɚɤɬɨɪɟ ɫɯɟɦ; 

2 ɋɨɡɞɚɧɢɟ ɛɢɛɥɢɨɬɟɤɢ ɤɨɪɩɭɫɨɜ ɷɥɟɦɟɧɬɨɜ ɜ ɝɪɚɮɢɱɟɫɤɨɦ ɪɟɞɚɤɬɨɪɟ 

ɩɟɱɚɬɧɵɯ ɩɥɚɬ; 

3 ɋɨɡɞɚɧɢɟ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɩɪɢɧɰɢɩɢɚɥɶɧɨɣ ɫɯɟɦɵ; 

4 ɍɩɚɤɨɜɤɚ ɩɟɱɚɬɧɨɣ ɩɥɚɬɵ; 

5 ȼɵɩɨɥɧɟɧɢɟ ɪɚɡɦɟɳɟɧɢɹ ɷɥɟɦɟɧɬɨɜ ɧɚ ɩɟɱɚɬɧɨɣ ɩɥɚɬɟ; 

6 ɇɚɫɬɪɨɣɤɚ ɫɬɪɚɬɟɝɢɢ ɬɪɚɫɫɢɪɨɜɤɢ ɜ ɪɟɞɚɤɬɨɪɟ OrCAD PCB Editor; 

7 ȼɵɩɨɥɧɟɧɢɟ ɬɪɚɫɫɢɪɨɜɤɢ ɫɨɟɞɢɧɟɧɢɣ ɫɨɡɞɚɧɧɨɣ ɩɥɚɬɵ. 

ɗɬɚɩ ɮɭɧɤɰɢɨɧɚɥɶɧɨɝɨ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɧɚɱɢɧɚɟɬɫɹ ɫ ɫɨɡɞɚɧɢɹ 

ɩɪɢɧɰɢɩɢɚɥɶɧɨɣ ɫɯɟɦɵ. Ɍɚɤɠɟ, ɧɚ ɞɚɧɧɨɦ ɷɬɚɩɟ ɜɨɡɦɨɠɧɨ ɩɪɨɢɡɜɟɫɬɢ ɧɟɫɤɨɥɶɤɨ 

ɜɢɞɨɜ ɚɧɚɥɢɡɚ, ɬɚɤɢɟ, ɤɚɤ ɚɧɚɥɢɡ ɫɬɚɬɢɫɬɢɱɟɫɤɢɯ, ɞɢɧɚɦɢɱɟɫɤɢɯ 

ɑɚɫɬɨɬɧɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ, ɚ ɬɚɤɠɟ – ɦɧɨɝɨɜɚɪɢɚɧɬɧɵɣ ɚɧɚɥɢɡ. ȼ ɩɟɪɜɭɸ 

ɨɱɟɪɟɞɶ, ɞɥɹ ɫɨɡɞɚɧɢɹ ɩɪɢɧɰɢɩɢɚɥɶɧɨɣ ɫɯɟɦɵ, ɧɭɠɧɨ ɫɨɡɞɚɬɶ ɛɢɛɥɢɨɬɟɤɭ 

ɫɢɦɜɨɥɨɜ ɢ ɛɢɛɥɢɨɬɟɤɭ ɩɪɨɟɤɬɚ. 

Ⱦɥɹ ɫɨɡɞɚɧɢɹ ɧɨɜɨɣ ɛɢɛɥɢɨɬɟɤɢ ɫɢɦɜɨɥɨɜ ɫɥɟɞɭɟɬ ɜɵɩɨɥɧɢɬɶ ɤɨɦɚɧɞɭ 

File-New-Library. ɉɪɢ ɧɚɠɚɬɢɢ ɧɚ ɫɨɡɞɚɧɧɨɣ ɛɢɛɥɢɨɬɟɤɟ ɜ ɨɤɧɟ ɦɟɧɟɞɠɟɪɚ 
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ɩɪɨɟɤɬɨɜ ɫɨɡɞɚɟɬɫɹ ɧɨɜɵɣ ɷɥɟɦɟɧɬ. Ɂɚɬɟɦ ɩɨɹɜɥɹɟɬɫɹ ɨɤɧɨ ɫ ɩɚɪɚɦɟɬɪɚɦɢ 

ɫɨɡɞɚɜɚɟɦɨɝɨ ɷɥɟɦɟɧɬɚ (ɪɢɫ.2). 

ȼ ɩɨɥɟ Name ɫɥɟɞɭɟɬ ɡɚɞɚɬɶ ɧɚɢɦɟɧɨɜɚɧɢɟ ɷɥɟɦɟɧɬɚ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɟ 

ɩɚɫɩɨɪɬɧɨɦɭ, ɜ ɩɨɥɟ Part Reference Prefix- ɟɝɨ ɩɨɡɢɰɢɨɧɧɨɟ ɨɛɨɡɧɚɱɟɧɢɟ, ɜ PCB 

Footprint- ɧɚɢɦɟɧɨɜɚɧɢɟ ɤɨɪɩɭɫɚ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɟ ɢɦɟɧɢ ɷɥɟɦɟɧɬɚ. ȼ ɩɨɥɟ 

Parts per Pkg ɧɟɨɛɯɨɞɢɦɨ ɭɤɚɡɚɬɶ ɤɨɥɢɱɟɫɬɜɨ ɥɨɝɢɱɟɫɤɢɯ ɷɥɟɦɟɧɬɨɜ ɜ ɤɨɪɩɭɫɟ. 

ȿɫɥɢ ɱɚɫɬɢ ɥɨɝɢɱɟɫɤɢɯ ɷɥɟɦɟɧɬɨɜ ɢɞɟɧɬɢɱɧɵɟ, ɬɨ ɫɥɟɞɭɟɬ ɭɤɚɡɚɬɶ ɬɢɩ – 

Homogeneous, ɟɫɥɢ ɠɟ ɢɦɟɸɬɫɹ ɤɨɧɫɬɪɭɤɬɢɜɧɵɟ ɪɚɡɥɢɱɢɹ - Heterogeneous. 

 

Ɋɢɫɭɧɨɤ 3 - Ⱦɢɚɥɨɝɨɜɨɟ ɨɤɧɨ ɫɨɡɞɚɧɢɹ ɷɥɟɦɟɧɬɚ 

 

ɉɪɢ ɡɚɜɟɪɲɟɧɢɢ ɨɬɤɪɵɜɚɟɬɫɹ ɨɤɧɨ ɩɨɫɬɪɨɟɧɢɹ ɷɥɟɦɟɧɬɚ. ȼ ɩɨɹɜɢɜɲɟɦɫɹ 

ɨɤɧɟ ɧɟɨɛɯɨɞɢɦɨ ɢɡɨɛɪɚɡɢɬɶ ɷɥɟɦɟɧɬ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ȽɈɋɌ, ɚ ɡɚɬɟɦ, 

ɨɩɪɟɞɟɥɢɬɶ ɜɯɨɞɵ ɢ ɜɵɯɨɞɵ ɷɥɟɦɟɧɬɨɜ. 

Ⱦɥɹ ɭɞɨɛɫɬɜɚ ɢɡɨɛɪɚɠɟɧɢɹ ɷɥɟɦɟɧɬɨɜ ɫɥɟɞɭɟɬ ɜɵɫɬɚɜɢɬɶ ɲɚɝ ɫɟɬɤɢ, ɚ 

ɬɚɤɠɟ ɭɤɚɡɚɬɶ ɟɞɢɧɢɰɵ ɢɡɦɟɪɟɧɢɹ. ȼ ɞɚɧɧɨɦ ɫɥɭɱɚɟ – millimeters (ɦɢɥɥɢɦɟɬɪɵ). 

ȼ ɫɥɭɱɚɟ ɤɨɧɤɪɟɬɧɨɣ ɫɯɟɦɵ, ɢɫɯɨɞɹ ɢɡ ɡɚɞɚɧɧɵɯ ɪɚɡɦɟɪɨɜ ɝɪɚɮɢɱɟɫɤɢɯ 

ɷɥɟɦɟɧɬɨɜ, ɲɚɝ ɫɟɬɤɢ ɛɭɞɟɬ ɫɨɫɬɚɜɥɹɬɶ ɞɜɚ ɦɢɥɥɢɦɟɬɪɚ. 

ȼ ɪɟɡɭɥɶɬɚɬɟ, ɚɥɝɨɪɢɬɦ ɫɨɡɞɚɧɢɹ ɷɥɟɦɟɧɬɨɜ ɛɢɛɥɢɨɬɟɤɢ ɛɭɞɟɬ ɢɦɟɬɶ 

ɫɥɟɞɭɸɳɭɸ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ: 

1 Ɉɬɪɢɫɨɜɤɚ ɷɥɟɦɟɧɬ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ȽɈɋɌ; 

2 Ɉɩɪɟɞɟɥɟɧɢɹ ɜɯɨɞɨɜ/ɜɵɯɨɞɨɜ ɷɥɟɦɟɧɬɨɜ; 

3 Ɂɚɞɚɧɢɟ ɧɚɢɦɟɧɨɜɚɧɢɹ ɢ ɭɧɢɤɚɥɶɧɨɝɨ ɧɨɦɟɪɚ ɜɯɨɞɚɦ ɢ ɜɵɯɨɞɚɦ; 
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4 Ⱦɨɛɚɜɥɟɧɢɟ ɧɟɨɛɯɨɞɢɦɨɣ ɫɢɦɜɨɥɢɤɢ ɷɥɟɦɟɧɬɭ; 

 

  

Ɋɢɫɭɧɨɤ 4 – Ƚɪɚɮɢɱɟɫɤɨɟ ɢɡɨɛɪɚɠɟɧɢɟ ɪɟɡɢɫɬɨɪɚ ɤɨɧɞɟɧɫɚɬɨɪɚ ɜ ɛɢɛɥɢɨɬɟɤɟ 

ɷɥɟɦɟɧɬɨɜ ɢ ɝɪɚɮɢɱɟɫɤɨɟ ɨɛɨɡɧɚɱɟɧɢɟ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ȽɈɋɌ 

 

  

Ɋɢɫɭɧɨɤ 5 – Ƚɪɚɮɢɱɟɫɤɨɟ ɢɡɨɛɪɚɠɟɧɢɟ ɞɢɨɞɚ ɜ ɛɢɛɥɢɨɬɟɤɟ ɷɥɟɦɟɧɬɨɜ ɢ 

ɝɪɚɮɢɱɟɫɤɨɟ ɨɛɨɡɧɚɱɟɧɢɟ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ȽɈɋɌ 

 

 

Ɋɢɫɭɧɨɤ 6 – Ƚɪɚɮɢɱɟɫɤɨɟ ɢɡɨɛɪɚɠɟɧɢɟ ɢɧɞɢɤɚɬɨɪɚ ɡɧɚɤɨɫɢɧɬɟɡɢɪɭɸɳɟɝɨ 

ȺɅ304Ⱥ 
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Ɋɢɫɭɧɨɤ 7 – Ƚɪɚɮɢɱɟɫɤɨɟ ɢɡɨɛɪɚɠɟɧɢɟ ɢɧɞɢɤɚɬɨɪɚ ɡɧɚɤɨɫɢɧɬɟɡɢɪɭɸɳɟɝɨ 

ȺɅ304Ƚ 

 

 

Ɋɢɫɭɧɨɤ 8 – ɝɪɚɮɢɱɟɫɤɨɟ ɢɡɨɛɪɚɠɟɧɢɟ ɞɟɲɢɮɪɚɬɨɪɚ ɞɜɨɢɱɧɨɝɨ ɤɨɞɚ Ʉ176ɂȾ2 
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Ɋɢɫɭɧɨɤ 9 – Ƚɪɚɮɢɱɟɫɤɨɟ ɢɡɨɛɪɚɠɟɧɢɟ ɫɭɦɦɚɬɨɪɚ Ʉ561ɂɆ1 

 

 

Ɋɢɫɭɧɨɤ 10 – Ƚɪɚɮɢɱɟɫɤɨɟ ɢɡɨɛɪɚɠɟɧɢɟ ɬɪɚɧɡɢɫɬɨɪɚ Ʉɉ501Ⱥ 

 

 

Ɋɢɫɭɧɨɤ 11 – Ƚɪɚɮɢɱɟɫɤɨɟ ɢɡɨɛɪɚɠɟɧɢɟ ɬɪɚɧɡɢɫɬɨɪɚ ɄɌ315Ƚ 
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Ɋɢɫɭɧɨɤ 12 – Ƚɪɚɮɢɱɟɫɤɨɟ ɢɡɨɛɪɚɠɟɧɢɟ ɪɚɡɴёɦɚ SNP10 

 

ɉɨɫɥɟ ɡɚɜɟɪɲɟɧɢɹ ɩɪɨɰɟɫɫɚ ɨɬɪɢɫɨɜɤɢ ɢ ɫɨɡɞɚɧɢɹ ɷɥɟɦɟɧɬɨɜ, ɜ 

ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɟɯɧɢɱɟɫɤɨɣ ɞɨɤɭɦɟɧɬɚɰɢɟɣ, ɫɥɟɞɭɟɬ ɷɬɚɩ ɫɨɡɞɚɧɢɹ ɛɢɛɥɢɨɬɟɤɢ 

ɢ ɩɪɨɟɤɬɚ. ɋɨɡɞɚɧɢɟ ɛɢɛɥɢɨɬɟɤɢ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɝɪɭɩɩɢɪɨɜɤɭ ɜɧɨɜɶ 

ɫɨɡɞɚɧɧɵɯ ɷɥɟɦɟɧɬɨɜ ɜ ɟɞɢɧɢɱɧɵɣ ɮɚɣɥ ɮɨɪɦɚɬɚ .olb. ɋɨɡɞɚɧɢɟ ɩɪɨɟɤɬɚ 

ɩɨɞɪɚɡɭɦɟɜɚɟɬ ɨɪɝɚɧɢɡɚɰɢɸ ɟɞɢɧɨɣ ɫɪɟɞɵ, ɜ ɤɨɬɨɪɨɣ ɛɭɞɭɬ ɩɪɨɯɨɞɢɬɶ 

ɧɟɤɨɬɨɪɵɟ ɷɬɚɩɵ ɪɚɡɪɚɛɨɬɤɢ ɩɟɱɚɬɧɨɣ ɩɥɚɬɵ.  

Ⱦɚɥɟɟ, ɧɟɨɛɯɨɞɢɦɨ ɨɫɭɳɟɫɬɜɢɬɶ ɫɛɨɪɤɭ ɩɪɢɧɰɢɩɢɚɥɶɧɨɣ ɫɯɟɦɵ 

ɩɪɟɞɩɨɥɚɝɚɟɦɨɣ ɩɟɱɚɬɧɨɣ ɩɥɚɬɵ.  

  

Ɋɢɫɭɧɨɤ 13 – ɩɪɢɧɰɢɩɢɚɥɶɧɚɹ ɫɯɟɦɚ 
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ɉɟɪɟɞ ɩɪɨɰɟɫɫɨɦ ɭɩɚɤɨɜɤɢ ɩɟɱɚɬɧɨɣ ɩɥɚɬɵ ɧɟɨɛɯɨɞɢɦɨ ɫɨɡɞɚɬɶ ɤɨɪɩɭɫɚ ɢ 

ɩɨɫɚɞɨɱɧɵɟ ɦɟɫɬɚ ɞɥɹ ɷɥɟɦɟɧɬɨɜ. Ʉɨɪɩɭɫɚ ɫɨɡɞɚɸɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ Datasheet 

ɤɚɠɞɨɝɨ ɷɥɟɦɟɧɬɚ. 

ɋɨɡɞɚɧɢɟ ɷɥɟɦɟɧɬɚ ɩɪɨɢɫɯɨɞɢɬ ɜ PCB Editor ɩɨ ɤɨɦɚɧɞɟ File-New. ȼ ɩɨɥɟ 

Drawing Name ɧɟɨɛɯɨɞɢɦɨ ɭɤɚɡɚɬɶ ɧɚɢɦɟɧɨɜɚɧɢɟ ɤɨɪɩɭɫɚ, ɜ Drawing Type - 

ɜɵɛɪɚɬɶ Package symbol (wizard). 

 

Ɋɢɫɭɧɨɤ 14 – ɋɨɡɞɚɧɢɟ ɤɨɪɩɭɫɚ 

 

ȼ ɩɨɹɜɢɜɲɢɦɫɹ ɨɤɧɟ ɫɥɟɞɭɟɬ ɜɵɛɪɚɬɶ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ Package Type ɢ 

ɜɵɫɬɚɜɢɬɶ ɧɭɠɧɵɟ ɩɚɪɚɦɟɬɪɵ, ɨɩɢɪɚɹɫɶ ɧɚ Datasheet. 

 

Ɋɢɫɭɧɨɤ 15 – ɋɨɡɞɚɧɢɟ ɤɨɪɩɭɫɚ 
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Ɋɢɫɭɧɨɤ 16 – ɉɪɢɦɟɪ ɩɚɪɚɦɟɬɪɨɜ ɞɥɹ ɫɨɡɞɚɧɢɹ ɤɨɪɩɭɫɚ ɞɥɹ ɢɧɞɢɤɚɬɨɪɚ 

ɡɧɚɤɨɫɢɧɬɟɡɢɪɭɸɳɟɝɨ ȺɅ304Ⱥ 

 

Ⱦɚɥɟɟ ɫɥɟɞɭɟɬ ɜɵɛɪɚɬɶ ɬɢɩ ɜɵɜɨɞɚ ɧɚ ɤɨɪɩɭɫɟ. 

 

Ɋɢɫɭɧɨɤ 17 – ȼɵɛɨɪ ɬɢɩɚ ɤɨɧɬɚɤɬɧɨɣ ɩɥɨɳɚɞɤɢ 

 

ȼ ɞɚɧɧɨɦ ɫɥɭɱɚɟ ɛɵɥɚ ɜɵɛɪɚɧɚ ɤɨɧɬɚɤɬɧɚɹ ɩɥɨɳɚɞɤɚ Smd20_17, ɞɥɹ 

ɨɬɨɛɪɚɠɟɧɢɹ ɜɵɜɨɞɚ ɤɜɚɞɪɚɬɨɦ. Ⱦɥɢɧɚ ɫɬɨɪɨɧɵ ɛɭɞɟɬ ɪɚɜɧɨ 20 ɦɢɥ, ɱɬɨ 

ɩɨɞɯɨɞɢɬ ɞɥɹ ɲɢɪɢɧɵ ɜɵɜɨɞɚ. 
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Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɩɨɥɭɱɟɧ ɤɨɪɩɭɫ ɞɥɹ ɢɧɞɢɤɚɬɨɪɚ ɡɧɚɤɨɫɢɧɬɟɡɢɪɭɸɳɟɝɨ 

ȺɅ304Ⱥ. 

 

Ɋɢɫɭɧɨɤ 18 – ɤɨɪɩɭɫ ɢɧɞɢɤɚɬɨɪɚ ɡɧɚɤɨɫɢɧɬɟɡɢɪɭɸɳɟɝɨ ȺɅ304Ⱥ 

 

Ⱥɧɚɥɨɝɢɱɧɵɦ ɫɩɨɫɨɛɨɦ ɫɥɟɞɭɟɬ ɫɨɡɞɚɬɶ ɨɫɬɚɥɶɧɵɟ ɤɨɪɩɭɫɚ ɞɥɹ ɷɥɟɦɟɧɬɨɜ. 
 

 

Ɋɢɫɭɧɨɤ 19 – Ʉɨɪɩɭɫ Ʉɉ501Ⱥ 

 

 

Ɋɢɫɭɧɨɤ 20 – Ʉɨɪɩɭɫ ɆɅɌ025 
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Ɋɢɫɭɧɨɤ 21 – Ʉɨɪɩɭɫ DIP16 

 

 

Ɋɢɫɭɧɨɤ 22 – Ʉɨɪɩɭɫ ɄȾ521Ⱦ 
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Ɋɢɫɭɧɨɤ 23 – Ʉɨɪɩɭɫ ɋɇɉ10 

 

 Ɋɟɡɭɥɶɬɚɬɨɦ ɩɪɨɰɟɞɭɪ, ɜɵɩɨɥɧɟɧɧɵɯ ɧɚ ɷɬɚɩɟ ɮɭɧɤɰɢɨɧɚɥɶɧɨɝɨ 

ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ, ɹɜɥɹɟɬɫɹ ɩɨɥɧɨɫɬɶɸ ɩɨɞɝɨɬɨɜɥɟɧɧɚɹ ɤ ɭɩɚɤɨɜɤɟ 

ɩɪɢɧɰɢɩɢɚɥɶɧɚɹ ɫɯɟɦɚ. ɇɚ ɷɬɚɩɟ ɤɨɧɫɬɪɭɤɬɨɪɫɤɨɝɨ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ, ɧɟɨɛɯɨɞɢɦɨ 

ɪɟɲɢɬɶ ɡɚɞɚɱɢ ɫɢɧɬɟɡɚ ɤɨɧɫɬɪɭɤɰɢɢ, ɬɚɤɢɟ, ɤɚɤ: ɤɨɦɩɨɧɨɜɤɚ, ɪɚɡɦɟɳɟɧɢɟ, 

ɬɪɚɫɫɢɪɨɜɤɚ. Ⱥ ɬɚɤɠɟ, ɜɵɩɨɥɧɢɬɶ ɤɨɧɬɪɨɥɶ ɩɨɥɭɱɟɧɧɵɯ ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ 

ɪɟɲɟɧɢɣ, ɚ ɢɦɟɧɧɨ: ɚɧɚɥɢɡ ɩɨɦɟɯɨɭɫɬɨɣɱɢɜɨɫɬɢ, ɬɟɩɥɨɜɵɯ ɢ ɦɟɯɚɧɢɱɟɫɤɢɯ 

ɯɚɪɚɤɬɟɪɢɫɬɢɤ. 

Ⱦɥɹ ɬɨɝɨ, ɱɬɨɛɵ ɩɪɨɢɡɜɟɫɬɢ ɭɩɚɤɨɜɤɭ ɷɥɟɦɟɧɬɨɜ ɜ ɤɨɪɩɭɫɚ, ɧɟɨɛɯɨɞɢɦɨ 

ɩɪɨɜɟɪɢɬɶ, ɱɬɨɛɵ Drawing Name ɫɨɜɩɚɞɚɥɨ ɫ PCB Footprint ɷɥɟɦɟɧɬɚ.  

ɉɨɫɥɟ ɜɵɩɨɥɧɢɬɶ ɫɥɟɞɭɸɳɢɟ ɨɩɟɪɚɰɢɢ: 

1 ȼɫɬɚɬɶ ɧɚ ɞɟɪɟɜɨ ɩɪɨɟɤɬɚ; 

2 Tools-Create Netlist-OK. 

Ɂɚɬɟɦ, ɩɟɪɟɣɬɢ ɜɨ ɜɤɥɚɞɤɭ PCB – New layout. 
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Ɋɢɫɭɧɨɤ 24 – ɉɨɞɝɨɬɨɜɤɚ ɤ ɫɢɧɯɪɨɧɢɡɚɰɢɢ ɫ PCB Editor 

 

ȼ ɮɨɪɦɟ «input board file» ɧɟɨɛɯɨɞɢɦɨ ɭɤɚɡɚɬɶ ɩɭɬɶ ɤ ɮɚɣɥɭ ɮɨɪɦɚɬɚ .brd, 

ɤɨɬɨɪɵɣ, ɤɚɤ ɩɪɚɜɢɥɨ, ɥɟɠɢɬ ɜ ɤɨɪɧɟ ɩɪɨɟɤɬɚ.  Ⱦɚɥɟɟ ɧɭɠɧɨ ɧɚɠɚɬɶ ɧɚ “Launch 

Design Sync”, ɬɟɦ ɫɚɦɵɦ – ɡɚɩɭɫɬɢɜ ɫɢɧɯɪɨɧɢɡɚɰɢɸ ɫ PCB. 

 

Ɋɢɫɭɧɨɤ 25 – Ɉɤɧɨ ɫɢɧɯɪɨɧɢɡɚɰɢɢ ɫ PCB Editor 

 

ȼ ɞɚɧɧɨɦ ɨɤɧɟ ɧɟɨɛɯɨɞɢɦɨ ɜɵɛɪɚɬɶ ɮɚɣɥ ɩɪɨɟɤɬɚ, brd-ɮɚɣɥ, ɡɚɬɟɦ ɧɚɠɚɬɶ 

«sync». ɉɪɢ ɭɫɩɟɲɧɨɣ ɭɩɚɤɨɜɤɢ ɷɥɟɦɟɧɬɨɜ ɨɬɤɪɨɟɬɫɹ PCB Editor. 

Ⱦɥɹ ɧɚɱɚɥɚ ɪɚɛɨɬɵ ɧɟɨɛɯɨɞɢɦɨ ɜɵɩɨɥɧɢɬɶ ɧɚɫɬɪɨɣɤɭ ɫɟɬɤɢ Setup-Grids, 

ɜɵɛɪɚɬɶ ɟɞɢɧɢɰɭ ɢɡɦɟɪɟɧɢɹ – ɦɢɥɥɢɦɟɬɪɵ ɢ ɩɪɢɫɬɭɩɢɬɶ ɤ ɫɨɡɞɚɧɢɸ 

ɤɨɦɦɭɬɚɰɢɨɧɧɨɝɨ ɩɨɥɹ. 
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Ɋɢɫɭɧɨɤ 26 – ɇɚɫɬɪɨɣɤɚ ɫɟɬɤɢ  

 

 Ⱦɥɹ ɫɨɡɞɚɧɢɹ ɤɨɦɦɭɬɚɰɢɨɧɧɨɝɨ ɩɨɥɹ ɧɟɨɛɯɨɞɢɦɨ ɧɚ ɝɥɚɜɧɨɣ ɩɚɧɟɥɢ 

ɜɵɛɪɚɬɶ Shape add rect, ɡɚɬɟɦ ɪɚɡɦɟɫɬɢɬɶ ɤɨɦɦɭɬɚɰɢɨɧɧɨɟ ɩɨɥɟ, ɢɫɯɨɞɹ ɢɡ 

ɩɪɟɞɩɨɥɚɝɚɟɦɵɯ ɪɚɡɦɟɪɨɜ. 

 

Ɋɢɫɭɧɨɤ 27 – ɜɵɛɨɪ ɮɨɪɦɵ ɛɭɞɭɳɟɝɨ ɤɨɦɦɭɬɚɰɢɨɧɧɨɝɨ ɩɨɥɹ 

 

ɉɨɫɥɟ ɫɨɡɞɚɧɢɹ ɤɨɦɦɭɬɚɰɢɨɧɧɨɝɨ ɩɨɥɹ ɧɟɨɛɯɨɞɢɦɨ ɜɵɩɨɥɧɢɬɶ 

ɪɚɡɦɟɳɟɧɢɟ ɤɪɟɩɟɠɧɵɯ ɨɬɜɟɪɫɬɢɣ ɩɨ ɤɨɦɚɧɞɟ Place-Mechanical symbols.  
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Ɋɢɫɭɧɨɤ 28 – ɢɧɬɟɪɮɟɣɫ ɞɥɹ ɜɵɛɨɪɚ ɤɪɟɩɟɠɧɵɯ ɨɬɜɟɪɫɬɢɣ  

 

Ⱦɥɹ ɪɚɡɦɟɳɟɧɢɹ ɤɪɟɩɟɠɧɵɯ ɨɬɜɟɪɫɬɢɣ, ɧɟɨɛɯɨɞɢɦɨ ɜɵɛɪɚɬɶ ɢɯ ɬɢɩ ɢɡ 

ɫɩɢɫɤɚ, ɢ, ɫ ɩɨɦɨɳɶɸ ɦɵɲɢ, ɨɫɭɳɟɫɬɜɢɬɶ ɪɚɡɦɟɳɟɧɢɟ. 

ɇɚ ɪɢɫɭɧɤɟ 29 ɩɪɟɞɫɬɚɜɥɟɧɚ ɝɪɚɮɢɤɚ ɤɨɧɬɭɪɚ ɩɟɱɚɬɧɨɣ ɩɥɚɬɵ ɫ 

ɭɫɬɚɧɨɜɥɟɧɧɵɦɢ ɤɪɟɩɟɠɧɵɦɢ ɨɬɜɟɪɫɬɢɹɦɢ.  

 

Ɋɢɫɭɧɨɤ 29 – ɤɨɧɬɭɪ ɩɟɱɚɬɧɨɣ ɩɥɚɬɵ 

 

ɇɚ ɪɢɫɭɧɤɟ 30 ɩɨɤɚɡɚɧɨ ɨɤɧɨ ɢɧɬɟɪɮɟɣɫɚ, ɫ ɩɨɦɨɳɶɸ ɤɨɬɨɪɨɝɨ ɜɨɡɦɨɠɧɨ 

ɜɵɩɨɥɧɢɬɶ ɡɚɞɚɱɭ ɫɢɧɬɟɡɚ ɤɨɧɫɬɪɭɤɰɢɢ – ɪɚɡɦɟɳɟɧɢɟ ɤɨɦɩɨɧɟɧɬɨɜ ɧɚ 
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ɤɨɦɦɭɬɚɰɢɨɧɧɨɦ ɩɨɥɟ. ɇɚ ɪɢɫɭɧɤɟ 30 ɩɪɟɞɫɬɚɜɥɟɧɵ ɪɟɡɭɥɶɬɚɬɵ ɪɚɡɦɟɳɟɧɢɹ, 

ɜɵɩɨɥɧɟɧɧɵɟ ɢɧɠɟɧɟɪɨɦ – ɩɪɨɟɤɬɢɪɨɜɳɢɤɨɦ.  

 

Ɋɢɫɭɧɨɤ 30 – ȼɵɛɨɪ ɷɥɟɦɟɧɬɨɜ ɞɥɹ ɪɚɡɦɟɳɟɧɢɹ 

 

 

Ɋɢɫɭɧɨɤ 31 – Ɋɚɫɩɨɥɨɠɟɧɢɟ ɷɥɟɦɟɧɬɨɜ ɧɚ ɩɥɚɬɟ 
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ɋɥɟɞɭɸɳɚɹ ɡɚɞɚɱɚ ɜ ɪɚɦɤɚɯ ɡɚɞɚɱ ɫɢɧɬɟɡɚ ɤɨɧɫɬɪɭɤɰɢɢ – ɡɚɞɚɱɚ 

ɬɪɚɫɫɢɪɨɜɤɢ. Ⱦɥɹ ɟɟ ɪɟɲɟɧɢɹ, ɜ ɩɟɪɜɭɸ ɨɱɟɪɟɞɶ, ɧɟɨɛɯɨɞɢɦɨ ɡɚɞɚɬɶ ɩɚɪɚɦɟɬɪɵ 

ɬɪɚɫɫɢɪɨɜɤɢ, ɤ ɤɨɬɨɪɵɦ ɨɬɧɨɫɹɬɫɹ: ɲɚɝ ɬɪɚɫɫɢɪɨɜɤɢ, ɲɢɪɢɧɚ ɩɪɨɜɨɞɧɢɤɨɜ, 

ɪɚɫɫɬɨɹɧɢɟ «ɩɪɨɜɨɞɧɢɤ-ɩɪɨɜɨɞɧɢɤ», «ɩɪɨɜɨɞɧɢɤ-ɤɨɧɬɚɤɬɧɚɹ ɩɥɨɳɚɞɤɚ», 

«ɩɪɨɜɨɞɧɢɤ-ɫɤɜɨɡɧɨɟ ɩɟɪɟɯɨɞɧɨɟ ɨɬɜɟɪɫɬɢɟ», ɤɨɧɬɚɤɬɧɚɹ ɩɥɨɳɚɞɤɚ-ɫɤɜɨɡɧɨɟ 

ɩɟɪɟɯɨɞɧɨɟ ɨɬɜɟɪɫɬɢɟ. 

ɍɤɚɡɚɧɧɵɟ ɩɚɪɚɦɟɬɪɵ, ɤɚɤ ɩɪɚɜɢɥɨ, ɨɩɪɟɞɟɥɹɸɬɫɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɦɢ 

ɜɨɡɦɨɠɧɨɫɬɹɦɢ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɢɫɩɨɥɶɡɭɟɦɨɝɨ ɧɚ ɩɪɟɞɩɪɢɹɬɢɢ. 

 ɇɚ ɷɬɚɩɟ ɬɪɚɫɫɢɪɨɜɤɢ ɩɥɚɬɵ, ɤɨɬɨɪɚɹ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɜ PCB Editor, ɞɥɹ 

ɧɚɱɚɥɚ, ɧɟɨɛɯɨɞɢɦɨ ɜɵɫɬɚɜɢɬɶ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ Setup-Constraints-Physical-Net ɢ 

ɭɫɬɚɧɨɜɢɬɶ ɲɢɪɢɧɭ ɬɪɚɫɫɵ ɞɥɹ ɰɟɩɟɣ ɩɢɬɚɧɢɹ ɢ ɡɚɡɟɦɥɟɧɢɹ (PWR, GND), ɪɚɜɧɨɣ 

- 0.75, ɨɫɬɚɥɶɧɵɦ ɬɪɚɫɫɚɦ - 0,5. ɉɨɫɥɟ ɜɵɫɬɚɜɥɟɧɢɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤ 

ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɜɵɩɨɥɧɢɬɶ ɬɪɚɫɫɢɪɨɜɤɭ Route-PCB Route-Route Automatic-

Route. 

 

Ɋɢɫɭɧɨɤ 32 - ɍɫɬɚɧɨɜɤɚ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɰɟɩɟɣ 

 

ɉɨ ɡɚɜɟɪɲɟɧɢɸ ɬɪɚɫɫɢɪɨɜɤɢ ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɚɧɚɥɢɡɢɪɨɜɚɬɶ ɪɟɡɭɥɶɬɚɬɵ. 

ɇɚ ɪɢɫɭɧɤɚɯ 33 ɢ 34 ɩɪɟɞɫɬɚɜɥɟɧɵ ɪɟɡɭɥɶɬɚɬɵ ɚɜɬɨɦɚɬɢɱɟɫɤɨɣ ɬɪɚɫɫɢɪɨɜɤɢ. ȼ 



43 
 

ɬɚɛɥɢɰɟ ɪɟɡɭɥɶɬɚɬɨɜ ɦɨɠɧɨ ɧɚɛɥɸɞɚɬɶ ɤɨɥɢɱɟɫɬɜɨ ɪɚɡɜɟɞɟɧɧɵɯ ɰɟɩɟɣ ɞɥɹ 

ɡɚɞɚɧɧɨɣ ɫɯɟɦɵ, ɫɭɦɦɚɪɧɭɸ ɞɥɢɧɭ ɫɨɟɞɢɧɟɧɢɣ ɢ ɞɪ. 
 

 

Ɋɢɫɭɧɨɤ 33- Ɋɟɡɭɥɶɬɚɬɵ ɬɪɚɫɫɢɪɨɜɤɢ 

 

 

Ɋɢɫɭɧɨɤ 34 - ȼɢɞ ɩɥɚɬɵ ɩɨɫɥɟ ɬɪɚɫɫɢɪɨɜɤɢ 
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ɗɮɮɟɤɬɢɜɧɨɫɬɶ ɬɪɚɫɫɢɪɨɜɤɢ ɡɚɜɢɫɢɬ ɨɬ ɩɪɚɜɢɥɶɧɨɫɬɢ ɪɚɡɦɟɳɟɧɢɹ 

ɷɥɟɦɟɧɬɨɜ ɢ ɦɨɠɟɬ ɞɨɫɬɢɝɚɬɶ 100%. ȼ ɬɨɦ ɫɥɭɱɚɟ, ɟɫɥɢ ɬɪɚɫɫɢɪɨɜɤɚ ɧɟɜɨɡɦɨɠɧɚ, 

ɧɟɨɛɯɨɞɢɦɨ ɩɟɪɟɪɚɡɦɟɫɬɢɬɶ ɷɥɟɦɟɧɬ ɬɚɤɢɦ ɨɛɪɚɡɨɦ, ɱɬɨɛɵ ɤɨɦɦɭɬɚɰɢɨɧɧɵɟ 

ɜɵɯɨɞɵ ɫɜɹɡɚɧɧɵɯ ɷɥɟɦɟɧɬɨɜ ɛɵɥɢ ɞɨɫɬɭɩɧɵ ɫ ɦɢɧɢɦɚɥɶɧɵɦ ɤɨɥɢɱɟɫɬɜɨɦ 

ɩɟɪɟɯɨɞɨɜ ɦɟɠɞɭ ɫɥɨɹɦɢ ɢ ɩɨɜɨɪɨɬɨɜ ɥɢɧɢɣ ɬɪɚɫɫɢɪɨɜɤɢ. 

ɉɨɫɥɟ ɫɨɡɞɚɧɢɹ ɬɨɩɨɥɨɝɢɱɟɫɤɨɣ ɦɨɞɟɥɢ ɩɟɱɚɬɧɨɝɨ ɭɡɥɚ, ɧɚ ɟɟ ɨɫɧɨɜɟ 

ɫɨɡɞɚɟɬɫɹ ɝɟɨɦɟɬɪɢɱɟɫɤɚɹ 3D ɦɨɞɟɥɶ ɩɟɱɚɬɧɨɝɨ ɭɡɥɚ. Ⱦɥɹ ɷɬɨɝɨ ɫɥɟɞɭɟɬ 

ɩɪɢɤɪɟɩɢɬɶ ɪɚɧɟɟ ɪɚɡɪɚɛɨɬɚɧɧɵɟ step-ɦɨɞɟɥɢ ɤɨɦɩɨɧɟɧɬɨɜ, ɩɪɟɞɫɬɚɜɥɟɧɧɵɯ 

ɩɪɨɢɡɜɨɞɢɬɟɥɟɦ, ɥɢɛɨ ɪɚɡɪɚɛɨɬɚɧɧɵɦɢ ɢɧɠɟɧɟɪɨɦ – ɤɨɧɫɬɪɭɤɬɨɪɨɦ ɜ 

ɦɚɲɢɧɨɫɬɪɨɢɬɟɥɶɧɨɣ ɋȺɉɊ, ɧɚ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɷɥɟɦɟɧɬɵ, ɢɫɩɨɥɶɡɭɹ Setup- 

Step Mapping.  ɉɪɢɦɟɪɵ step-ɦɨɞɟɥɟɣ ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɪɢɫɭɧɤɚɯ 35 ɢ 36 

 

Ɋɢɫɭɧɨɤ 35 - step-ɦɨɞɟɥɶ ɤɨɪɩɭɫɚ DIP-16 

 

 

 

 

 

 

 

 

 

Ɋɢɫɭɧɨɤ 36 - step-ɦɨɞɟɥɶ ɤɨɪɩɭɫɚ ɢɧɞɢɤɚɬɨɪɚ ɡɧɚɤɨɫɢɧɬɟɡɢɪɭɸɳɟɝɨ ȺɅ304Ⱥ 
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ȼ ɨɤɧɟ Available Package - ɧɟɨɛɯɨɞɢɦɨ ɜɵɛɪɚɬɶ ɷɥɟɦɟɧɬ, ɜ Available STEP- 

ɫɨɜɟɬɭɸɳɭɸ Step-ɦɨɞɟɥɶ. 

ȼ ɫɥɭɱɚɟ ɧɟɩɪɚɜɢɥɶɧɨɝɨ ɪɚɫɩɨɥɨɠɟɧɢɹ ɦɨɞɟɥɢ ɜ ɨɤɧɟ Map STEP model 

ɧɟɨɛɯɨɞɢɦɨ ɢɡɦɟɧɢɬɶ ɩɨɥɨɠɟɧɢɟ. 

 

Ɋɢɫɭɧɨɤ 37 - Ɂɚɤɪɟɩɥɟɧɢɟ step-ɦɨɞɟɥɟɣ 

 

Ⱥɧɚɥɨɝɢɱɧɵɦ ɫɩɨɫɨɛɨɦ ɬɪɟɛɭɟɬɫɹ ɜɵɩɨɥɧɢɬɶ ɞɥɹ ɨɫɬɚɥɶɧɵɯ ɷɥɟɦɟɧɬɨɜ. 

ɉɪɨɫɦɨɬɪɟɬɶ ɪɟɡɭɥɶɬɚɬ ɦɨɠɧɨ, ɜɵɩɨɥɧɢɜ ɤɨɦɚɧɞɭ Display- 3D View. 

 

 
 

Ɋɢɫɭɧɨɤ 38- ɉɪɨɫɦɨɬɪ ɪɟɡɭɥɶɬɚɬɚ ɜ 3D View 
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Ɋɟɡɭɥɶɬɚɬɨɦ ɪɟɲɟɧɢɹ ɡɚɞɚɱ ɫɢɧɬɟɡɚ ɤɨɧɫɬɪɭɤɰɢɢ ɹɜɥɹɟɬɫɹ ɬɨɩɨɥɨɝɢɱɟɫɤɚɹ 

ɦɨɞɟɥɶ ɩɟɱɚɬɧɨɣ ɩɥɚɬɵ ɢ ɟɟ 3D-ɢɡɨɛɪɚɠɟɧɢɟ ɫ ɪɚɡɦɟɳɟɧɧɵɦɢ step-ɦɨɞɟɥɹɦɢ. 

Ɏɭɧɤɰɢɨɧɚɥ OrCAD ɧɟ ɩɪɟɞɨɫɬɚɜɥɹɟɬ ɧɟɨɛɯɨɞɢɦɨɝɨ ɮɭɧɤɰɢɨɧɚɥɚ ɞɥɹ 

ɨɫɭɳɟɫɬɜɥɟɧɢɹ ɤɨɧɬɪɨɥɹ ɩɨɥɭɱɟɧɧɵɯ ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ ɪɟɲɟɧɢɣ, ɧɨ, 

ɩɪɟɞɨɫɬɚɜɥɹɟɬ ɜɨɡɦɨɠɧɨɫɬɶ ɷɤɫɩɨɪɬɚ ɝɟɨɦɟɬɪɢɱɟɫɤɨɣ ɦɨɞɟɥɢ ɩɟɱɚɬɧɨɣ ɩɥɚɬɵ 

ɞɥɹ ɪɟɲɟɧɢɹ ɞɚɧɧɵɯ ɡɚɞɚɱ ɩɪɢ ɩɨɦɨɳɢ ɫɬɨɪɨɧɧɢɯ ɋȺɉɊ.  

Ⱦɥɹ ɨɫɭɳɟɫɬɜɥɟɧɢɹ ɷɤɫɩɨɪɬɚ, ɧɟɨɛɯɨɞɢɦɨ ɩɟɪɟɣɬɢ ɜɨ ɜɤɥɚɞɤɭ Display- 3D 

View. Ⱦɚɥɟɟ - File-Export. 

 

Ɋɢɫɭɧɨɤ 39 – ɗɤɫɩɨɪɬ ɬɨɩɨɥɨɝɢɱɟɫɤɨɣ ɦɨɞɟɥɢ ɜ ɫɬɨɪɨɧɧɸɸ ɋȺɉɊ 

 

Ʉɨɧɬɪɨɥɶ ɩɨɥɭɱɟɧɧɵɯ ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ ɪɟɲɟɧɢɣ, ɜ ɤɨɧɤɪɟɬɧɨɦ ɫɥɭɱɚɟ, 

ɛɭɞɟɬ ɨɫɭɳɟɫɬɜɥɹɬɶɫɹ ɜ ɋȺɉɊ «ɄɈɆɉȺɋ-3D», ɩɪɢ ɩɨɦɨɳɢ ɢɧɬɟɝɪɢɪɨɜɚɧɧɨɣ 

ɫɢɫɬɟɦɵ ɩɪɨɱɧɨɫɬɧɨɝɨ ɚɧɚɥɢɡɚ «APM-FEM».  
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Ɋɢɫɭɧɨɤ 40 – ɗɤɫɩɨɪɬɢɪɨɜɚɧɧɚɹ ɩɥɚɬɚ ɜ ɋȺɉɊ ɄɈɆɉȺɋ-3D 

 

Ɇɚɬɟɪɢɚɥɨɦ ɩɟɱɚɬɧɨɣ ɩɥɚɬɵ ɞɥɹ ɬɟɩɥɨɜɨɝɨ ɚɧɚɥɢɡɚ ɢɫɩɨɥɶɡɨɜɚɥɚɫɶ ɋɬɚɥɶ 

10 (ȽɈɋɌ 1050-2013), ɤɨɬɨɪɚɹ ɛɵɥɚ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɛɢɛɥɢɨɬɟɤɟ ɦɚɬɟɪɢɚɥɨɜ ɩɨ 

ɭɦɨɥɱɚɧɢɸ.  

Ⱦɥɹ ɩɪɨɜɟɞɟɧɢɹ ɚɧɚɥɢɡɚ, ɜ ɩɟɪɜɭɸ ɨɱɟɪɟɞɶ, ɧɟɨɛɯɨɞɢɦɨ ɧɚɥɨɠɢɬɶ 

ɨɝɪɚɧɢɱɟɧɢɹ ɧɚ ɫɦɟɳɟɧɢɟ. Ⱦɥɹ ɭɫɬɚɧɨɜɥɟɧɢɹ ɡɚɤɪɟɩɥɟɧɢɹ ɩɥɚɬɵ ɩɨɬɪɟɛɭɟɬɫɹ 

ɜɵɞɟɥɟɧɢɟ ɪɟɛɟɪ ɢɥɢ ɝɪɚɧɟɣ. Ⱦɥɹ ɷɬɨɝɨ ɧɟɨɛɯɨɞɢɦɨ ɜɵɩɨɥɧɢɬɶ ɤɨɦɚɧɞɭ APM 

FEM-ɧɚɝɪɭɡɤɚ ɢ ɡɚɤɪɟɩɥɟɧɢɟ-ɡɚɤɪɟɩɥɟɧɢɟ. 

 

Ɋɢɫɭɧɨɤ 41 – Ɂɚɤɪɟɩɥɟɧɢɟ ɩɟɱɚɬɧɨɣ ɩɥɚɬɵ 
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Ɂɚɤɥɸɱɢɬɟɥɶɧɵɦ ɷɬɚɩɨɦ ɹɜɥɹɟɬɫɹ ɭɤɚɡɚɧɢɟ, ɜ ɤɚɤɨɦ ɧɚɩɪɚɜɥɟɧɢɢ ɨɫɢ 

ɝɥɨɛɚɥɶɧɨɣ ɫɢɫɬɟɦɵ ɤɨɨɪɞɢɧɚɬ ɡɚɩɪɟɬɢɬɶ ɩɟɪɟɦɟɳɟɧɢɟ. 

 

Ɋɢɫɭɧɨɤ 42 - ɍɫɬɚɧɨɜɤɚ ɧɟɨɛɯɨɞɢɦɵɯ ɩɚɪɚɦɟɬɪɨɜ 

 

ɉɨɫɥɟ ɡɚɤɪɟɩɥɟɧɢɹ ɩɟɱɚɬɧɨɣ ɩɥɚɬɵ, ɧɟɨɛɯɨɞɢɦɨ ɜɵɛɪɚɬɶ ɜɨɡɞɟɣɫɬɜɢɟ. ȼ ɪɚɡɞɟɥɟ 

ɛɢɛɥɢɨɬɟɤɢ ɇɚɝɪɭɡɤɢ ɢ ɡɚɤɪɟɩɥɟɧɢɹ ɨɫɭɳɟɫɬɜɥɹɟɦ ɤɨɦɚɧɞɭ «Ɍɟɦɩɟɪɚɬɭɪɚ». 

Ⱦɚɥɟɟ ɜɵɛɢɪɚɟɦ ɩɨɜɟɪɯɧɨɫɬɢ ɜɨɡɞɟɣɫɬɜɢɹ ɬɟɦɩɟɪɚɬɭɪɵ, ɩɨɫɥɟ -  ɝɪɚɞɭɫ 

ɜɨɡɞɟɣɫɬɜɢɹ. ȼ ɞɚɧɧɨɦ ɫɥɭɱɚɟ ɛɵɥ ɜɵɛɪɚɧ ɝɪɚɞɭɫ ɞɥɹ ɨɞɧɨɣ ɝɪɚɧɢ 200ɋ, ɞɥɹ 

ɪɚɡɴɟɦɚ ɢ ɢɧɞɢɤɚɬɨɪɚ -200ɋ. 

 

Ɋɢɫɭɧɨɤ 43 – ȼɨɡɞɟɣɫɬɜɢɟ ɬɟɦɩɟɪɚɬɭɪɵ  
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Ⱥɧɚɥɨɝɢɱɧɵɦ ɫɩɨɫɨɛɨɦ ɡɚɞɚɞɢɦ ɞɚɜɥɟɧɢɟ (250 ɇ/ɦɦ2). 

 
Ɋɢɫɭɧɨɤ 44 – ȼɨɡɞɟɣɫɬɜɢɟ ɞɚɜɥɟɧɢɹ 

 

  Ɂɧɚɱɟɧɢɟ ɧɚɝɪɭɡɤɢ ɦɨɠɟɬ ɛɵɬɶ ɡɚɞɚɧɨ ɤɚɤ ɜ ɇ/ɦɦ2 (Ɇɉɚ), ɬɚɤ ɢ ɜ ɜɢɞɟ 

ɜɟɥɢɱɢɧɵ ɫɢɥɵ, ɞɟɣɫɬɜɭɸɳɟɣ ɧɚ ɞɚɧɧɭɸ ɝɪɚɧɶ. Ⱦɥɹ ɷɬɨɝɨ ɧɟɨɛɯɨɞɢɦɨ ɧɚɠɚɬɶ 

ɧɚ ɤɧɨɩɤɭ (ɇ/ɦɦ2 ɢɥɢ ɇ). 

 ɉɨɫɥɟ ɡɚɞɚɧɢɹ ɜɨɡɞɟɣɫɬɜɢɹ, ɧɟɨɛɯɨɞɢɦɨ ɫɝɟɧɟɪɢɪɨɜɚɬɶ ɤɨɧɟɱɧɨ-

ɷɥɟɦɟɧɬɧɭɸ ɫɟɬɤɭ. ɉɟɪɟɞ ɝɟɧɟɪɚɰɢɟɣ ɫɟɬɤɢ ɧɟɨɛɯɨɞɢɦɨ ɜɵɩɨɥɧɢɬɶ ɤɨɦɚɧɞɭ 

«ɋɨɨɬɧɨɲɟɧɢɟ ɩɨɜɟɪɯɧɨɫɬɟɣ». Ʉɨɦɚɧɞɚ ɨɫɭɳɟɫɬɜɥɹɟɬ ɚɜɬɨɦɚɬɢɱɟɫɤɢɣ ɩɨɢɫɤ 

ɫɨɜɩɚɞɚɸɳɢɯ ɝɪɚɧɟɣ. ɉɨɫɥɟ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɩɨɢɫɤɚ ɜɫɟ ɫɨɜɩɚɞɚɸɳɢɟ ɝɪɚɧɢ 

ɛɭɞɭɬ ɪɚɡɦɟɳɟɧɵ ɜ ɞɟɪɟɜɟ ɦɨɞɟɥɢ. ȼ ɞɟɪɟɜɟ ɦɨɞɟɥɢ ɦɨɠɧɨ ɜɵɛɪɚɬɶ 

ɫɨɜɩɚɞɚɸɳɢɟ ɝɪɚɧɢ. ɉɪɢ ɷɬɨɦ ɨɧɢ ɩɨɞɫɜɟɬɹɬɫɹ ɧɚ ɫɚɦɨɣ ɦɨɞɟɥɢ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, 

ɦɨɠɧɨ ɩɪɨɤɨɧɬɪɨɥɢɪɨɜɚɬɶ ɜɫɟ ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɫɨɡɞɚɧɧɵɟ ɫɨɜɩɚɞɚɸɳɢɟ ɝɪɚɧɢ. 

ȼɵɩɨɥɧɢɦ ɝɟɧɟɪɚɰɢɸ ɫɟɬɤɢ ɫ ɩɨɦɨɳɶɸ ɤɨɦɚɧɞɵ «Ƚɟɧɟɪɚɰɢɹ ɫɟɬɤɢ» ɜ ɩɚɧɟɥɢ 

ɢɧɫɬɪɭɦɟɧɬɨɜ Ɋɚɡɛɢɟɧɢɟ ɢ ɪɚɫɱɟɬ. ɍɫɬɚɧɨɜɢɦ ɧɟɨɛɯɨɞɢɦɵɟ ɩɚɪɚɦɟɬɪɵ. 
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Ɋɢɫɭɧɨɤ 45 - ɉɚɪɚɦɟɬɪɵ ɝɟɧɟɪɚɰɢɢ ɫɟɬɤɢ 

 

Ɇɚɤɫɢɦɚɥɶɧɚɹ ɞɥɢɧɚ ɫɬɨɪɨɧɵ ɷɥɟɦɟɧɬɚ – ɜɟɥɢɱɢɧɚ, ɯɚɪɚɤɬɟɪɢɡɭɸɳɚɹ 

ɪɚɡɦɟɪ ɤɨɧɟɱɧɨɝɨ ɷɥɟɦɟɧɬɚ (ɬɟɬɪɚɷɞɪɚ) ɜ ɦɦ. Ɂɧɚɱɟɧɢɟ ɦɚɤɫɢɦɚɥɶɧɨɣ 

ɞɥɢɧɵ ɫɬɨɪɨɧɵ ɷɥɟɦɟɧɬɚ ɫɥɟɞɭɟɬ ɩɨɞɛɢɪɚɬɶ, ɢɫɯɨɞɹ ɢɡ ɯɚɪɚɤɬɟɪɧɵɯ ɱɚɫɬɟɣ 

ɤɨɧɫɬɪɭɤɰɢɢ. Ⱦɥɹ ɛɨɥɟɟ ɬɨɱɧɨɝɨ ɪɚɫɱёɬɚ ɬɪɟɛɭɟɬɫɹ ɛɨɥɟɟ «ɝɭɫɬɚɹ» ɫɟɬɤɚ. 

Ɇɚɤɫɢɦɚɥɶɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ ɫɝɭɳɟɧɢɹ ɧɚ ɩɨɜɟɪɯɧɨɫɬɢ– ɤɨɷɮɮɢɰɢɟɧɬ 

ɨɩɪɟɞɟɥɹɟɬ, ɧɚɫɤɨɥɶɤɨ ɫɥɟɞɭɸɳɢɣ ɷɥɟɦɟɧɬ ɦɨɠɧɨ ɫɞɟɥɚɬɶ (ɝɞɟ 

ɧɟɨɛɯɨɞɢɦɨ) ɦɟɧɶɲɟ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɩɪɢ ɩɟɪɟɯɨɞɟ ɤ ɛɨɥɟɟ ɦɟɥɤɢɦ ɱɚɫɬɹɦ 

ɤɨɧɫɬɪɭɤɰɢɢ, ɝɟɧɟɪɚɬɨɪ Ʉɗ-ɫɟɬɤɢ ɩɨɥɭɱɚɟɬ ɩɪɚɜɨ ɫɨɡɞɚɜɚɬɶ ɤɨɧɟɱɧɵɣ 

ɷɥɟɦɟɧɬ ɜ k ɪɚɡ ɦɟɧɶɲɟ, ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɩɪɟɞɵɞɭɳɢɦ Ʉɗ. 

ɉɪɢ ɡɧɚɱɟɧɢɢ 1 – ɩɨɥɭɱɚɟɦ ɬɚɤ ɧɚɡɵɜɚɟɦɭɸ «ɧɟɚɞɚɩɬɢɜɧɭɸ» 

(ɪɚɜɧɨɦɟɪɧɭɸ) ɪɚɡɛɢɜɤɭ. ȼ ɷɬɨɦ ɫɥɭɱɚɟ ɷɥɟɦɟɧɬɵ ɤɨɧɫɬɪɭɤɰɢɢ ɫ 

ɦɟɧɶɲɢɦɢ, ɱɟɦ ɡɚɞɚɧɧɚɹ ɦɚɤɫɢɦɚɥɶɧɚɹ ɞɥɢɧɚ ɪɚɡɦɟɪɚɦɢ ɛɭɞɭɬ ɢɥɢ 

ɨɝɪɭɛɥɹɬɶɫɹ. 

Ɂɚɞɚɧɢɟ ɡɧɚɱɟɧɢɹ ɛɨɥɶɲɟ 1 ɜɟɞёɬ ɤ ɝɟɧɟɪɚɰɢɢ «ɚɞɚɩɬɢɜɧɨɣ» ɪɚɡɛɢɜɤɢ. ɉɪɢ 

ɷɬɨɦ Ʉɗ-ɫɟɬɤɚ ɛɭɞɟɬ ɦɚɤɫɢɦɚɥɶɧɨ ɬɨɱɧɨ ɨɬɪɚɠɚɬɶ ɝɟɨɦɟɬɪɢɸ «ɭɡɤɢɯ ɦɟɫɬ». 

Ɉɛɪɚɬɧɨɣ ɫɬɨɪɨɧɨɣ ɬɨɱɧɨɫɬɢ ɛɭɞɟɬ ɭɜɟɥɢɱɟɧɢɟ ɨɛɳɟɝɨ ɤɨɥɢɱɟɫɬɜɚ Ʉɗ ɢ 

ɜɪɟɦɟɧɢ ɪɚɫɱɟɬɚ. 

Ʉɨɷɮɮɢɰɢɟɧɬ ɪɚɡɪɟɠɟɧɢɹ ɜ ɨɛɴɟɦɟ– ɫɬɟɩɟɧɶ ɭɜɟɥɢɱɟɧɢɹ 

(ɭɦɟɧɶɲɟɧɢɹ) ɫɬɨɪɨɧɵ ɬɟɬɪɚɷɞɪɚ ɩɪɢ ɝɟɧɟɪɚɰɢɢ ɫɟɬɤɢ ɜɝɥɭɛɶ ɨɛɴɟɦɚ 

ɬɜɟɪɞɨɬɟɥɶɧɨɣ ɦɨɞɟɥɢ. ɑɟɦ ɛɥɢɠɟ ɤ 1 – ɬɟɦ ɛɨɥɟɟ ɨɞɢɧɚɤɨɜɵɦɢ ɫɬɚɧɨɜɹɬɫɹ 
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ɫɥɨɢ Ʉɗ. ɉɪɢ ɡɧɚɱɟɧɢɹɯ, ɛɨɥɶɲɢɯ 1, ɜɧɭɬɪɟɧɧɢɟ Ʉɗ ɩɨɥɭɱɚɸɬɫɹ ɛɨɥɟɟ 

ɤɪɭɩɧɵɦɢ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɬɟɦɢ, ɱɬɨ ɭ ɩɨɜɟɪɯɧɨɫɬɢ. Ⱦɢɚɩɚɡɨɧ ɢɡɦɟɧɟɧɢɹ: 

0.7…5. 

 ɇɚɫɬɪɨɣɤɚ 4-ɯ ɢɥɢ 10 ɭɡɥɨɜɵɟ ɬɟɬɪɚɷɞɪɵ ɩɨɡɜɨɥɹɟɬ ɜɵɛɪɚɬɶ ɬɢɩ 

ɤɨɧɟɱɧɨɝɨ ɷɥɟɦɟɧɬɚ. ɂɫɩɨɥɶɡɨɜɚɧɢɟ 10-ɬɢ ɭɡɥɨɜɵɯ ɬɟɬɪɚɷɞɪɨɜ ɢɫɩɨɥɶɡɭɸɬ 

ɛɨɥɶɲɢɣ ɲɚɝ ɪɚɡɛɢɟɧɢɹ. 

 

Ɋɢɫɭɧɨɤ 46 - ɋɝɟɧɟɪɢɪɨɜɚɧɧɚɹ Ʉɗ ɫɟɬɤɚ 

 

Ⱦɥɹ ɜɵɩɨɥɧɟɧɢɹ ɪɚɫɱɟɬɚ ɫɥɭɠɢɬ ɤɨɦɚɧɞɚ «Ɋɚɫɱɟɬ» ɩɚɧɟɥɢ 

ɢɧɫɬɪɭɦɟɧɬɨɜ «Ɋɚɡɛɢɟɧɢɟ ɢ ɪɚɫɱɟɬ». ɉɟɪɟɞ ɜɵɩɨɥɧɟɧɢɟɦ ɪɚɫɱɟɬɚ ɫɥɟɞɭɟɬ 

ɨɛɪɚɬɢɬɶ ɜɧɢɦɚɧɢɟ ɧɚ ɩɚɪɚɦɟɬɪɵ ɪɚɫɱɟɬɚ. 

ɉɨɫɥɟ ɜɵɡɨɜɚ ɤɨɦɚɧɞɵ ɧɚ ɷɤɪɚɧɟ ɩɨɹɜɥɹɟɬɫɹ ɞɢɚɥɨɝɨɜɨɟ ɨɤɧɨ, 

ɡɚɩɪɚɲɢɜɚɸɳɟɟ ɜɢɞ ɩɪɨɢɡɜɨɞɢɦɨɝɨ ɪɚɫɱɟɬɚ. 

ɉɟɪɜɨɧɚɱɚɥɶɧɨ ɞɥɹ ɩɪɨɫɦɨɬɪɚ ɤɚɪɬ ɧɟɨɛɯɨɞɢɦɨ ɜɵɛɪɚɬɶ ɩɚɧɟɥɶ 

ɢɧɫɬɪɭɦɟɧɬɨɜ Ɋɟɡɭɥɶɬɚɬɵ. Ʉɨɦɚɧɞɚ «Ʉɚɪɬɚ Ɋɟɡɭɥɶɬɚɬɨɜ» ɜɵɡɵɜɚɟɬ ɨɤɧɨ, ɞɥɹ 

ɜɵɛɨɪɚ ɪɟɡɭɥɶɬɚɬɨɜ ɪɚɫɱɟɬɚ ɢ ɞɚɥɶɧɟɣɲɟɝɨ ɢɯ ɩɪɨɫɦɨɬɪɚ. 
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Ɋɢɫɭɧɨɤ 47 - ȼɵɛɨɪ ɬɢɩɚ ɪɚɫɱɟɬɚ 

 

ɉɨɫɥɟ ɫɨɡɞɚɧɢɹ ɤɚɪɬɵ, ɪɟɡɭɥɶɬɚɬɵ ɨɬɨɛɪɚɡɹɬɫɹ ɜ ɞɟɪɟɜɟ ɦɨɞɟɥɢ. ȼɫɟ 

ɪɚɫɱɟɬɵ ɩɪɨɜɨɞɢɥɢɫɶ ɩɨ ɫɬɚɧɞɚɪɬɧɵɦ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦ. 
 

 

Ɋɢɫɭɧɨɤ 48 - Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ 

 

Ⱦɚɥɟɟ, ɧɟɨɛɯɨɞɢɦɨ ɜɵɛɪɚɬɶ ɫɨɨɬɜɟɬɫɬɜɭɸɳɭɸ ɤɚɪɬɭ ɢ ɩɪɨɚɧɚɥɢɡɢɪɨɜɚɬɶ 

ɩɨɥɭɱɟɧɧɵɟ ɪɟɡɭɥɶɬɚɬɵ. ɇɚ ɪɢɫɭɧɤɟ 49 – ɩɪɟɞɫɬɚɜɥɟɧɵ ɪɟɡɭɥɶɬɚɬɵ, ɩɨɥɭɱɟɧɧɵɟ 

ɜ ɯɨɞɟ ɬɟɩɥɨɜɨɝɨ ɚɧɚɥɢɡɚ. 
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Ɋɢɫɭɧɨɤ 49 - Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɬɟɩɥɨɜɨɝɨ ɚɧɚɥɢɡɚ ɩɪɢ ɜɨɡɞɟɣɫɬɜɢɢ 

ɬɟɦɩɟɪɚɬɭɪɵ ɢ ɞɚɜɥɟɧɢɹ 

 

Ɋɟɡɭɥɶɬɚɬɨɦ ɪɟɲɟɧɢɹ ɡɚɞɚɱɢ ɤɨɧɬɪɨɥɹ ɩɨɥɭɱɟɧɧɵɯ ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ 

ɪɟɲɟɧɢɣ ɜ ɞɚɧɧɨɣ ɫɢɫɬɟɦɟ, ɛɭɞɟɬ ɰɢɮɪɨɜɨɣ ɩɪɨɬɨɬɢɩ, ɧɚɝɥɹɞɧɨ ɨɬɨɛɪɚɠɚɸɳɢɣ 

ɜɨɡɞɟɣɫɬɜɢɟ ɬɟɦɩɟɪɚɬɭɪɵ, ɞɚɜɥɟɧɢɹ ɢ ɩɪɨɱɢɯ ɜɨɡɞɟɣɫɬɜɢɣ, ɚ ɬɚɤɠɟ – ɪɟɡɭɥɶɬɚɬɵ 

ɪɚɫɱɟɬɨɜ ɡɚɞɚɧɧɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ. 

 

2.3 Ɋɟɚɥɢɡɚɰɢɹ CAD/PLM ɫɬɪɚɬɟɝɢɢ ɫ ɩɨɦɨɳɶɸ ɋȺɉɊ OrCAD 

 
ɍɩɪɚɜɥɟɧɢɟ ɛɢɛɥɢɨɬɟɤɨɣ ɤɨɦɩɨɧɟɧɬɨɜ ɜɨɡɦɨɠɧɨ ɨɫɭɳɟɫɬɜɥɹɬɶ 

ɚɥɶɬɟɪɧɚɬɢɜɧɵɦ ɫɩɨɫɨɛɨɦ - ɩɪɢ ɩɨɦɨɳɢ ɫɩɟɰɢɚɥɶɧɨɣ ɧɚɞɫɬɪɨɣɤɢ ɞɥɹ OrCAD 

Capture. ɗɬɚ ɧɚɞɫɬɪɨɣɤɚ ɧɚɡɵɜɚɟɬɫɹ CIS Explorer – component information system, 

ɢɥɢ ɢɧɮɨɪɦɚɰɢɨɧɧɚɹ ɫɢɫɬɟɦɚ ɞɥɹ ɪɚɛɨɬɵ ɫ ɤɨɦɩɨɧɟɧɬɚɦɢ. 

Ɋɟɲɟɧɢɟ CIS Explorer ɛɚɡɢɪɭɟɬɫɹ ɧɚ ɫɢɫɬɟɦɟ ɜɟɞɟɧɢɹ ɛɚɡ ɞɚɧɧɵɯ 

ɷɥɟɤɬɪɨɧɧɵɯ ɤɨɦɩɨɧɟɧɬɨɜ, ɤɨɬɨɪɚɹ, ɜ ɫɜɨɸ ɨɱɟɪɟɞɶ, ɜɯɨɞɢɬ ɜ ɫɨɫɬɚɜ ɫɯɟɦɧɨɝɨ 

ɪɟɞɚɤɬɨɪɚ OrCad Capture. CIS Explorer ɩɨɡɜɨɥɹɟɬ ɜɟɫɬɢ ɢ ɫɬɪɭɤɬɭɪɢɪɨɜɚɬɶ ɛɚɡɵ 

ɞɚɧɧɵɯ ɩɪɚɤɬɢɱɟɫɤɢ ɜɫɟɯ ɫɨɜɪɟɦɟɧɧɵɯ ɬɢɩɨɜ, ɤɨɬɨɪɵɟ ɦɨɝɭɬ ɯɪɚɧɢɬɶ ɜ ɫɟɛɟ 
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ɧɟɨɝɪɚɧɢɱɟɧɧɨɟ ɱɢɫɥɨ ɫɢɦɜɨɥɨɜ. ɍɬɢɥɢɬɚ ɩɨɡɜɨɥɹɟɬ ɨɫɭɳɟɫɬɜɥɹɬɶ ɢɯ 

ɜɫɟɜɨɡɦɨɠɧɭɸ ɮɢɥɶɬɪɚɰɢɸ ɢ ɝɪɭɩɩɢɪɨɜɤɭ ɩɨ ɪɚɡɥɢɱɧɵɦ ɩɨɥɶɡɨɜɚɬɟɥɶɫɤɢɦ 

ɫɜɨɣɫɬɜɚɦ, ɤɨɬɨɪɵɟ, ɬɚɤɠɟ, ɧɟɨɝɪɚɧɢɱɟɧɧɵ ɜ ɤɨɥɢɱɟɫɬɜɟ.  

Ɇɟɬɨɞɢɤɚ ɨɪɝɚɧɢɡɚɰɢɢ ɢɧɮɨɪɦɚɰɢɨɧɧɨɝɨ ɫɨɩɪɨɜɨɠɞɟɧɢɹ ɢ ɩɨɫɬɪɨɟɧɢɹ 

ɩɪɢɧɰɢɩɢɚɥɶɧɨɣ ɫɯɟɦɵ ɧɚ ɷɬɚɩɟ ɮɭɧɤɰɢɨɧɚɥɶɧɨɝɨ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɫɬɪɨɢɬɫɹ 

ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ: 

1 Ɋɟɝɢɫɬɪɚɰɢɹ ɛɚɡɵ ɞɚɧɧɵɯ ɜ ɫɪɟɞɟ OrCAD; 

2 ȼɵɛɨɪ ɧɟɨɛɯɨɞɢɦɵɯ ɷɥɟɦɟɧɬɨɜ ɢ ɪɚɡɦɟɳɟɧɢɟ ɢɯ ɧɚ ɩɪɢɧɰɢɩɢɚɥɶɧɨɣ 

ɫɯɟɦɟ. 

Ʉɚɤ ɫɥɟɞɫɬɜɢɟ, ɬɚɤɨɣ ɩɨɞɯɨɞ ɡɧɚɱɢɬɟɥɶɧɨ ɭɩɪɨɳɚɟɬ ɩɪɨɰɟɫɫ 

ɫɬɪɭɤɬɭɪɢɪɨɜɚɧɢɹ ɞɚɧɧɵɯ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɚɯ ɫ ɨɛɴɟɦɧɵɦɢ ɛɢɛɥɢɨɬɟɤɚɦɢ 

ɷɥɟɤɬɪɨɧɧɵɯ ɷɥɟɦɟɧɬɨɜ, ɚ ɬɚɤɠɟ, ɭɩɪɨɳɚɟɬ ɩɪɨɰɟɫɫ ɩɨɫɬɪɨɟɧɢɹ ɩɪɢɧɰɢɩɢɚɥɶɧɨɣ 

ɫɯɟɦɵ, ɢɫɤɥɸɱɚɹ ɬɚɤɢɟ ɷɬɚɩɵ, ɤɚɤ ɫɨɡɞɚɧɢɟ ɛɢɛɥɢɨɬɟɤ ɤɨɦɩɨɧɟɧɬɨɜ, ɤɨɪɩɭɫɨɜ ɢ 

ɫɢɦɜɨɥɨɜ.  

Ⱦɚɧɧɚɹ ɭɬɢɥɢɬɚ ɹɜɥɹɟɬɫɹ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɵɦ ɪɟɲɟɧɢɟɦ ɞɥɹ ɫɨɡɞɚɧɢɹ 

ɤɨɦɩɨɧɟɧɬɨɜ.  

ɉɪɢ ɩɨɦɨɳɢ ɫɨɜɪɟɦɟɧɧɨɝɨ ɚɥɝɨɪɢɬɦɚ ɢɡɜɥɟɱɟɧɢɹ ɞɚɧɧɵɯ ɢɡ ɨɩɢɫɚɧɢɹ 

ɤɨɦɩɨɧɟɧɬɨɜ (datasheets), ɩɨɥɭɱɟɧɧɵɣ ɪɟɡɭɥɶɬɚɬ ɤɨɧɜɟɪɬɢɪɭɟɬɫɹ ɜ ɮɨɪɦɚɬ PDF, 

ɡɚɬɟɦ ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɫɨɡɞɚɟɬɫɹ ɫɯɟɦɧɵɣ ɫɢɦɜɨɥ ɢ ɩɨɫɚɞɨɱɧɨɟ ɦɟɫɬɨ ɞɥɹ 

ɩɟɱɚɬɧɨɣ ɩɥɚɬɵ, ɬɟɦ ɫɚɦɵɦ, ɡɚɦɟɧɹɹ ɬɪɚɞɢɰɢɨɧɧɵɟ ɪɭɱɧɵɟ ɩɪɨɰɟɫɫɵ, 

ɩɨɞɜɟɪɠɟɧɧɵɟ ɨɲɢɛɤɚɦ, ɢ ɫɨɡɞɚɜɚɹ ɬɨɱɧɵɟ ɛɢɛɥɢɨɬɟɤɢ ɤɨɦɩɨɧɟɧɬɨɜ ɡɚ ɜɪɟɦɹ, 

ɤɨɬɨɪɨɟ ɡɧɚɱɢɬɟɥɶɧɨ ɦɟɧɶɲɟ, ɱɟɦ ɩɪɢ ɬɢɩɨɜɨɦ ɩɨɞɯɨɞɟ. Ɍɚɤɠɟ, ɤɥɸɱɟɜɵɦɢ 

ɜɨɡɦɨɠɧɨɫɬɹɦɢ ɹɜɥɹɟɬɫɹ ɚɜɬɨɦɚɬɢɱɟɫɤɚɹ ɝɟɧɟɪɚɰɢɹ STEP-ɦɨɞɟɥɟɣ, ɭɩɪɨɳɚɹ 

ɩɪɨɰɟɫɫ ɜɢɡɭɚɥɢɡɚɰɢɢ, ɚɜɬɨɦɚɬɢɱɟɫɤɚɹ ɩɪɨɜɟɪɤɚ ɧɚ ɫɨɨɬɜɟɬɫɬɜɢɟ ɫɢɦɜɨɥɨɜ ɢ 

ɩɨɫɚɞɨɱɧɵɯ ɦɟɫɬ ɜ ɟɞɢɧɨɦ ɝɪɚɮɢɱɟɫɤɨɦ ɢɧɬɟɪɮɟɣɫɟ. 

Ʉɚɤ ɫɥɟɞɫɬɜɢɟ, ɩɪɢ ɩɨɦɨɳɢ OrCAD Library Builder, ɞɨɫɬɢɝɚɟɬɫɹ 

ɫɭɳɟɫɬɜɟɧɧɨɟ ɭɫɤɨɪɟɧɢɟ ɩɪɨɰɟɫɫɚ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɡɚ ɫɱɟɬ ɢɫɩɨɥɶɡɨɜɚɧɢɹ 

ɟɞɢɧɨɣ ɭɧɢɮɢɰɢɪɨɜɚɧɧɨɣ ɫɪɟɞɵ ɞɥɹ ɢɡɜɥɟɱɟɧɢɹ ɞɚɧɧɵɯ ɢɡ PDF, ɫɨɡɞɚɧɢɹ 

ɩɨɫɚɞɨɱɧɵɯ ɦɟɫɬ ɢ ɩɪɨɜɟɪɤɢ ɜɵɯɨɞɧɵɯ ɮɚɣɥɨɜ. 
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 ȼ ɯɨɞɟ ɪɚɫɫɦɨɬɪɟɧɢɹ ɩɪɨɝɪɚɦɦɧɵɯ ɫɪɟɞɫɬɜ, ɩɪɟɞɥɨɠɟɧɧɵɯ ɤɨɦɩɚɧɢɟɣ 

Cadence, ɧɟɨɛɯɨɞɢɦɨ ɨɬɦɟɬɢɬɶ ɜɚɠɧɨɫɬɶ ɢ ɭɧɢɤɚɥɶɧɨɫɬɶ ɪɟɲɟɧɢɣ ɜ ɨɬɪɚɫɥɢ 

ɰɢɮɪɨɜɨɝɨ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɧɚ ɫɟɝɨɞɧɹɲɧɢɣ ɞɟɧɶ. ɉɪɟɞɥɨɠɟɧɧɵɟ ɢɧɫɬɪɭɦɟɧɬɵ 

ɜ ɩɨɥɧɨɣ ɦɟɪɟ ɫɩɨɫɨɛɫɬɜɭɸɬ ɰɢɮɪɨɜɢɡɚɰɢɢ ɷɬɚɩɚ ɮɭɧɤɰɢɨɧɚɥɶɧɨɝɨ 

ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɡɚ ɫɱɟɬ ɨɪɝɚɧɢɡɚɰɢɢ ɟɞɢɧɨɝɨ ɢɧɮɨɪɦɚɰɢɨɧɧɨɝɨ ɩɪɨɫɬɪɚɧɫɬɜɚ, ɚ 

ɬɚɤɠɟ, ɢɫɤɥɸɱɟɧɢɹ ɪɹɞɚ ɩɪɨɰɟɞɭɪ, ɜɵɩɨɥɧɹɸɳɢɯɫɹ ɜɪɭɱɧɭɸ. ɍɧɢɤɚɥɶɧɨɫɬɶ 

ɬɚɤɨɝɨ ɩɨɞɯɨɞɚ ɨɛɭɫɥɚɜɥɢɜɚɟɬɫɹ ɬɟɦ, ɱɬɨ ɧɚ ɫɟɝɨɞɧɹɲɧɢɣ ɞɟɧɶ, ɞɪɭɝɢɟ 

ɩɪɨɢɡɜɨɞɢɬɟɥɢ CAE/CAD/CAM-ɫɢɫɬɟɦ ɜ ɫɮɟɪɟ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɷɥɟɤɬɪɨɧɧɵɯ 

ɭɫɬɪɨɣɫɬɜ, ɧɟ ɦɨɝɭɬ ɩɪɟɞɥɨɠɢɬɶ ɫɩɟɰɢɚɥɢɫɬɚɦ ɩɪɨɝɪɚɦɦɵ ɩɨɞɨɛɧɨɝɨ ɪɨɞɚ ɫɨ 

ɫɯɨɠɢɦ ɮɭɧɤɰɢɨɧɚɥɨɦ. 

ȼ ɪɚɦɤɚɯ ɞɚɧɧɨɣ ɝɥɚɜɵ, ɛɵɥ ɧɚɝɥɹɞɧɨ ɩɪɨɞɟɦɨɧɫɬɪɢɪɨɜɚɧ ɩɨɥɧɵɣ ɰɢɤɥ 

ɫɤɜɨɡɧɨɝɨ ɦɚɪɲɪɭɬɚ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɜ ɋȺɉɊ OrCAD – ɨɬ ɫɨɡɞɚɧɢɹ ɛɢɛɥɢɨɬɟɤɢ 

ɫɢɦɜɨɥɨɜ, ɞɨ ɤɨɧɬɪɨɥɹ ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ ɪɟɲɟɧɢɣ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɧɚ ɰɢɮɪɨɜɨɦ 

ɩɪɨɬɨɬɢɩɟ. ɉɨɤɚɡɚɧɨ ɜɨɡɦɨɠɧɨɟ ɢɫɩɨɥɶɡɨɜɚɧɢɟ CAD/PLM – ɫɬɪɚɬɟɝɢɢ ɩɪɢ 

ɫɨɩɪɨɜɨɠɞɟɧɢɢ ɩɪɨɟɤɬɚ. 
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3 Ⱥɩɪɨɛɚɰɢя ɬɟɯɧɨɥɨɝɢɢ ɰɢɮɪɨɜɨɝɨ ɩɪɨɟɤɬɢɪɨɜɚɧɢя 

ɪɚɞɢɨɷɥɟɤɬɪɨɧɧɵɯ ɢɡɞɟɥɢɣ ɧɚ ɛɚɡɟ ɪɟшɟɧɢɢ ɮɢɪɦɵ Cadence 

3.1 ɋɨɩɪɨɜɨɠɞɟɧɢɟ ɩɪɨɟɤɬɚ ɧɚ ɛɚɡɟ CIS Explorer 

 
Ɋɚɫɫɦɨɬɪɢɦ ɧɚɝɥɹɞɧɨ ɩɪɨɰɟɫɫ ɪɚɛɨɬɵ ɜ CIS Explorer. ȼ ɤɚɱɟɫɬɜɟ ɩɪɢɦɟɪɚ, 

ɛɵɥɚ ɫɨɡɞɚɧɚ ɬɟɫɬɨɜɚɹ ɛɚɡɚ ɞɚɧɧɵɯ MSACCESS, ɤɨɬɨɪɚɹ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ 

ɭɫɥɨɜɧɨ- ɝɪɚɮɢɱɟɫɤɢɟ ɨɛɨɡɧɚɱɟɧɢɹ ɷɥɟɦɟɧɬɨɜ ɫɯɟɦɵ, ɢɯ ɩɨɫɚɞɨɱɧɵɟ ɦɟɫɬɚ 

(footprint), ɚ ɬɚɤ – ɠɟ ɜɫɟɜɨɡɦɨɠɧɚɹ ɢɧɮɨɪɦɚɰɢɹ ɨɛ ɷɥɟɦɟɧɬɚɯ, ɪɟɱɶ ɨ ɤɨɬɨɪɨɣ 

ɩɨɣɞɟɬ ɞɚɥɟɟ. Ⱦɥɹ ɬɨɝɨ, ɱɬɨɛɵ ɧɚɱɚɬɶ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɤɨɧɤɪɟɬɧɨɣ ɛɚɡɵ ɞɚɧɧɵɯ ɜ 

CIS Explorer, ɧɭɠɧɨ ɡɚɪɟɝɢɫɬɪɢɪɨɜɚɬɶ ɟɟ ɜ ɫɪɟɞɟ CIS, ɧɨ ɩɪɨɰɟɫɫ ɪɟɝɢɫɬɪɚɰɢɢ ɜ 

ɞɚɧɧɨɣ ɫɬɚɬɶɟ ɪɚɫɫɦɚɬɪɢɜɚɬɶɫɹ ɧɟ ɛɭɞɟɬ.  ɋɬɨɢɬ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɩɪɨɰɟɫɫ 

ɪɟɝɢɫɬɪɚɰɢɢ ɡɚɧɢɦɚɟɬ ɨɬ ɬɪɟɯ ɞɨ ɩɹɬɢ ɦɢɧɭɬ.  

Ⱦɥɹ ɬɨɝɨ, ɱɬɨɛɵ ɜɵɡɜɚɬɶ ɢɧɬɟɪɮɟɣɫ CIS Explorer, ɧɭɠɧɨ ɩɟɪɟɣɬɢ ɜ ɪɚɡɞɟɥ 

“Place”, ɚ ɡɚɬɟɦ – “Database part”.                           

 

Ɋɢɫɭɧɨɤ 50 – ɜɵɡɨɜ ɢɧɬɟɪɮɟɣɫɚ CIS Explorer ɜ ɫɯɟɦɧɨɦ ɪɟɞɚɤɬɨɪɟ Capture 
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ȼ ɫɥɭɱɚɟ ɭɫɩɟɲɧɨɣ ɪɟɝɢɫɬɪɚɰɢɢ ɛɚɡɵ ɞɚɧɧɵɯ, ɢ ɫɨɡɞɚɧɢɢ ɟё 

ɤɨɧɮɢɝɭɪɚɰɢɨɧɧɨɝɨ ɮɚɣɥɚ, ɩɨɥɶɡɨɜɚɬɟɥɶ ɩɨɥɭɱɚɟɬ ɜɨɡɦɨɠɧɨɫɬɶ 

ɜɡɚɢɦɨɞɟɣɫɬɜɨɜɚɬɶ ɫ ɛɚɡɨɣ ɞɚɧɧɵɯ ɫ ɩɨɦɨɳɶɸ PDM CIS Explorer. 

 

Ɋɢɫɭɧɨɤ 51 – ɢɧɬɟɪɮɟɣɫ CIS Explorer 

 

ȼ ɞɚɧɧɨɦ ɨɤɧɟ ɩɪɨɢɫɯɨɞɹɬ ɨɫɧɨɜɧɵɟ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɫ ɛɚɡɨɣ ɞɚɧɧɵɯ 

ɤɨɦɩɨɧɟɧɬɨɜ, ɚ ɬɚɤɠɟ, ɜɵɜɨɞ ɜɫɟɣ ɧɟɨɛɯɨɞɢɦɨɣ ɩɨɥɶɡɨɜɚɬɟɥɸ ɢɧɮɨɪɦɚɰɢɢ.  

1 ɂɧɬɟɪɮɟɣɫ ɜɵɛɨɪɚ ɛɚɡɵ ɞɚɧɧɵɯ, ɝɪɭɩɩ ɢ ɩɨɞɝɪɭɩɩ ɷɥɟɦɟɧɬɨɜ; 

 
Ɋɢɫɭɧɨɤ 52 – ɢɧɬɟɪɮɟɣɫ ɜɵɛɨɪɚ ɛɚɡɵ ɞɚɧɧɵɯ 

 
 

ɇɚ ɪɢɫɭɧɤɟ 52 ɩɪɟɞɫɬɚɜɥɟɧɚ ɪɚɧɟɟ ɫɨɡɞɚɧɧɚɹ ɬɟɫɬɨɜɚɹ ɛɚɡɚ ɞɚɧɧɵɯ, ɨɧɚ 

ɢɦɟɟɬ ɧɚɡɜɚɧɢɟ «BenchAccess172D». ɉɪɢ ɫɨɡɞɚɧɢɢ, ɛɚɡɚ ɞɚɧɧɵɯ ɛɵɥɚ ɪɚɡɛɢɬɚ ɧɚ 

3 ɝɪɭɩɩɵ ɷɥɟɦɟɧɬɨɜ: 

1 Capacitor – ɤɨɧɞɟɧɫɚɬɨɪɵ; 

2 IC – ɂɧɬɟɝɪɚɥɶɧɵɟ ɦɢɤɪɨɫɯɟɦɵ; 

3 Resistor – ɪɟɡɢɫɬɨɪɵ. 
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ɉɪɢ ɩɨɦɨɳɢ ɩɨɥɶɡɨɜɚɬɟɥɶɫɤɨɝɨ ɫɜɨɣɫɬɜɚ «Part Type», ɩɪɨɩɢɫɚɧɧɨɝɨ ɜ ɛɚɡɟ 

ɞɚɧɧɵɯ, ɨɫɧɨɜɧɵɟ ɝɪɭɩɩɵ ɷɥɟɦɟɧɬɨɜ ɪɚɡɛɢɜɚɸɬɫɹ ɧɚ ɩɨɞɝɪɭɩɩɵ ɩɨ ɪɚɡɥɢɱɧɨɝɨ 

ɪɨɞɚ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦ, ɤɨɬɨɪɵɟ ɡɚɞɚёɬ ɩɨɥɶɡɨɜɚɬɟɥɶ. Ƚɪɭɩɩ, ɤɚɤ ɢ ɩɨɞɝɪɭɩɩ 

ɷɥɟɦɟɧɬɨɜ - ɦɨɠɟɬ ɛɵɬɶ ɧɟɨɝɪɚɧɢɱɟɧɧɨɟ ɤɨɥɢɱɟɫɬɜɨ. 

 Ɋɚɫɫɦɨɬɪɢɦ ɝɪɭɩɩɭ ɷɥɟɦɟɧɬɨɜ – “Capacitor” 

              
Ɋɢɫɭɧɨɤ 53 – ɢɧɬɟɪɮɟɣɫ ɜɵɛɨɪɚ ɛɚɡɵ ɞɚɧɧɵɯ. ȼɵɛɨɪ ɩɨɞɝɪɭɩɩɵ 

ɷɥɟɦɟɧɬɨɜ 

 

Ƚɪɭɩɩɚ “Capacitor” ɪɚɡɛɢɬɚ ɧɚ ɤɟɪɚɦɢɱɟɫɤɢɟ ɢ ɷɥɟɤɬɪɨɥɢɬɢɱɟɫɤɢɟ 

ɤɨɧɞɟɧɫɚɬɨɪɵ (Ceramic ɢ Electrolytic ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ), ɜ ɤɚɱɟɫɬɜɟ ɩɪɢɦɟɪɚ, ɛɵɥ 

ɜɵɛɪɚɧ ɷɥɟɦɟɧɬ ɢɡ ɩɨɞɝɪɭɩɩɵ «Ceramic» (ɤɟɪɚɦɢɱɟɫɤɢɯ ɤɨɧɞɟɧɫɚɬɨɪɨɜ). 

ɗɥɟɦɟɧɬɵ ɢ ɢɯ ɫɜɨɣɫɬɜɚ. ɉɨɫɥɟ ɜɵɛɨɪɚ ɩɨɞɝɪɭɩɩɵ ɷɥɟɦɟɧɬɨɜ, ɩɨɥɶɡɨɜɚɬɟɥɸ 

ɫɬɚɧɨɜɢɬɫɹ ɞɨɫɬɭɩɟɧ ɫɩɢɫɨɤ ɜɫɟɯ ɷɥɟɦɟɧɬɨɜ ɜ ɞɚɧɧɨɣ ɩɨɞɝɪɭɩɩɟ, ɚ ɬɚɤɠɟ 

ɫɜɨɣɫɬɜɚ ɷɥɟɦɟɧɬɨɜ, ɤɨɬɨɪɵɣ ɩɨɥɶɡɨɜɚɬɟɥɶ ɜɧɟɫ ɜ ɛɚɡɭ ɞɚɧɧɵɯ. 

                

Ɋɢɫɭɧɨɤ 54 – ɫɩɢɫɨɤ ɷɥɟɦɟɧɬɨɜ ɩɨɞɝɪɭɩɩɵ, ɢɯ ɫɜɨɣɫɬɜɚ 

 

1 ɋɜɨɣɫɬɜɚ ɷɥɟɦɟɧɬɨɜ; 

ɇɚ ɪɢɫɭɧɤɟ 54, ɜ ɜɟɪɯɧɟɣ ɟɝɨ ɱɚɫɬɢ - ɨɬɨɛɪɚɠɟɧɚ ɬɚɛɥɢɰɚ ɫɨ ɜɫɟɦɢ 

ɫɜɨɣɫɬɜɚɦɢ, ɤɨɬɨɪɵɟ ɩɪɢɫɭɬɫɬɜɭɸɬ ɜ ɛɚɡɟ ɞɚɧɧɵɯ. Ʉɚɤ ɨɩɢɫɵɜɚɥɨɫɶ ɪɚɧɟɟ, 

ɩɨɥɶɡɨɜɚɬɟɥɶɫɤɢɯ ɫɜɨɣɫɬɜ ɦɨɠɟɬ ɛɵɬɶ ɧɟɨɝɪɚɧɢɱɟɧɧɨɟ ɤɨɥɢɱɟɫɬɜɨ, ɧɨ, ɤɚɤ 

ɩɪɚɜɢɥɨ, ɞɥɹ ɝɪɚɦɨɬɧɨɝɨ ɜɟɞɟɧɢɹ ɛɚɡɵ ɞɚɧɧɵɯ ɢ ɩɨɥɭɱɟɧɢɹ ɜɫɟɣ ɧɟɨɛɯɨɞɢɦɨɣ 
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ɞɥɹ ɩɨɥɶɡɨɜɚɬɟɥɹ ɢɧɮɨɪɦɚɰɢɢ ɨ ɤɨɧɤɪɟɬɧɨɦ ɷɥɟɦɟɧɬɟ - ɞɨɫɬɚɬɨɱɧɨ ɧɟ ɛɨɥɟɟ 20 

ɫɜɨɣɫɬɜ. ȼ ɫɥɭɱɚɟ ɫ ɤɨɧɤɪɟɬɧɨɣ ɛɚɡɵ ɞɚɧɧɵɯ – ɢɯ 18. 

ɋɪɟɞɢ ɧɢɯ ɢɦɟɸɬɫɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɷɥɟɦɟɧɬɚ, ɢɧɮɨɪɦɚɰɢɹ ɨ ɧɚɥɢɱɢɢ ɧɚ 

ɫɤɥɚɞɟ, ɢɧɮɨɪɦɚɰɢɹ ɨ ɩɪɨɢɡɜɨɞɢɬɟɥɟ, ɰɟɧɚ ɷɥɟɦɟɧɬɚ, ɢɧɮɨɪɦɚɰɢɹ ɨ ɩɨɫɬɚɜɳɢɤɟ, 

ɫɟɪɢɣɧɵɣ ɧɨɦɟɪ ɷɥɟɦɟɧɬɚ, ɢ ɩɪɨɱɢɟ ɫɜɨɣɫɬɜɚ, ɞɚɸɳɢɟ ɧɚɢɛɨɥɟɟ ɩɨɞɪɨɛɧɭɸ 

ɢɧɮɨɪɦɚɰɢɸ ɨ ɜɵɛɪɚɧɧɨɦ ɷɥɟɦɟɧɬɟ. Ɍɚɤɠɟ, ɜ ɛɚɡɟ ɞɚɧɧɵɯ ɩɪɢɫɭɬɫɬɜɭɸɬ 

ɫɜɨɣɫɬɜɚ, ɧɚ ɤɨɬɨɪɵɟ ɫɬɨɢɬ ɨɛɪɚɬɢɬɶ ɨɫɨɛɨɟ ɜɧɢɦɚɧɢɟ ɩɪɢ ɫɨɡɞɚɧɢɢ ɛɚɡɵ 

ɞɚɧɧɵɯ:  

1 Part type; 

ɋɜɨɣɫɬɜɨ – ɮɢɥɶɬɪ.  ɂɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ ɫɨɡɞɚɧɢɹ ɩɨɞɝɪɭɩɩ ɜ ɛɚɡɟ ɞɚɧɧɵɯ. ȼ 

ɤɨɧɤɪɟɬɧɨɦ ɫɥɭɱɚɟ, ɡɧɚɱɟɧɢɟ ɷɬɨɝɨ ɫɜɨɣɫɬɜɚ – Ceramic, ɱɬɨ ɫɨɨɬɜɟɬɫɬɜɭɟɬ 

ɧɚɡɜɚɧɢɸ ɩɨɞɝɪɭɩɩɵ, ɜ ɤɨɬɨɪɨɣ ɫɨɫɬɨɢɬ ɜɵɛɪɚɧɧɵɣ, ɜ ɤɚɱɟɫɬɜɟ ɩɪɢɦɟɪɚ, 

ɷɥɟɦɟɧɬ. 

2 Schematic part; 

ɉɚɪɚɦɟɬɪ ɞɥɹ ɧɚɫɬɪɨɣɤɢ ɜɵɜɨɞɚ ɭɫɥɨɜɧɨ – ɝɪɚɮɢɱɟɫɤɨɝɨ ɨɛɨɡɧɚɱɟɧɢɹ 

ɷɥɟɦɟɧɬɚ. ȼ ɞɚɧɧɨɦ ɩɚɪɚɦɟɬɪɟ ɩɪɨɩɢɫɚɧɨ ɧɚɡɜɚɧɢɟ ɮɚɣɥɚ ɛɢɛɥɢɨɬɟɤɢ, ɜ ɤɨɬɨɪɨɣ 

ɱɢɫɥɢɬɫɹ ɷɥɟɦɟɧɬ, ɧɚɡɜɚɧɢɟ ɤɨɧɤɪɟɬɧɨɝɨ ɷɥɟɦɟɧɬɚ. 

ɋɬɨɢɬ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɩɚɪɚɦɟɬɪ ɩɨɡɜɨɥɹɟɬ ɭɫɬɚɧɨɜɢɬɶ ɧɟɫɤɨɥɶɤɨ ɍȽɈ ɞɥɹ 

ɨɞɧɨɝɨ ɷɥɟɦɟɧɬɚ ɢɡ ɛɚɡɵ ɞɚɧɧɵɯ, ɤɚɤ ɜ ɫɥɭɱɚɟ ɜɵɛɪɚɧɧɨɝɨ ɜ ɤɚɱɟɫɬɜɟ ɩɪɢɦɟɪɚ 

ɷɥɟɦɟɧɬɚ, ɩɨɥɶɡɨɜɚɬɟɥɶ ɢɦɟɟɬ ɧɟɫɤɨɥɶɤɨ ɜɚɪɢɚɧɬɨɜ ɍȽɈ. 

1 discrete\CAP_NP; 

2 discrete\CAPACITOR NON-POL; 

3 discrete\SMALL_CAP; 

4 analog\C; 

Ƚɞɟ – “discrete” – ɧɚɡɜɚɧɢɟ ɛɢɛɥɢɨɬɟɤɢ, ɜ ɤɨɬɨɪɨɣ ɪɚɫɩɨɥɨɠɟɧ ɫɢɦɜɨɥ, 

CAP_NP – ɧɚɡɜɚɧɢɟ ɍȽɈ ɫɢɦɜɨɥɚ. 

Ƚɥɚɜɧɨɟ ɞɨɫɬɨɢɧɫɬɜɨ ɬɚɤɨɝɨ ɩɨɞɯɨɞɚ ɜ ɬɨɦ, ɱɬɨ ɞɥɹ ɦɧɨɠɟɫɬɜɚ ɪɚɡɥɢɱɧɵɯ 

ɩɪɢɧɰɢɩɢɚɥɶɧɵɯ ɫɯɟɦ, ɝɞɟ ɢɫɩɨɥɶɡɭɟɬɫɹ ɜɵɛɪɚɧɧɵɣ ɤɨɧɞɟɧɫɚɬɨɪ, ɬɟɪɹɟɬɫɹ 

ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɫɨɡɞɚɜɚɬɶ ɭɧɢɤɚɥɶɧɵɟ ɛɢɛɥɢɨɬɟɤɢ ɫɢɦɜɨɥɨɜ – ɞɨɫɬɚɬɨɱɧɨ ɪɚɡɨɜɨ 
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ɫɨɡɞɚɬɶ ɛɢɛɥɢɨɬɟɤɭ, ɢ ɭɤɚɡɚɬɶ ɩɭɬɶ ɤ ɧɟɣ ɜ ɛɚɡɟ ɞɚɧɧɵɯ, ɞɥɹ ɞɚɥɶɧɟɣɲɟɝɨ 

ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɷɥɟɦɟɧɬɚ ɧɚ ɪɚɡɥɢɱɧɵɯ ɩɪɨɟɤɬɚɯ. 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 

 
Ɋɢɫɭɧɨɤ 55 – ɫɩɢɫɨɤ ɞɨɫɬɭɩɧɵɯ ɞɥɹ ɷɥɟɦɟɧɬɚ ɜɚɪɢɚɧɬɨɜ ɍȽɈ, 

ɜɵɡɵɜɚɟɦɵɣ ɩɚɪɚɦɟɬɪɨɦ Schematic part 
  
 

 

3 Datasheet; 

Ɉɫɨɛɟɧɧɨɫɬɶɸ CIS Explorer ɹɜɥɹɟɬɫɹ ɬɨ, ɱɬɨ ɭɬɢɥɢɬɚ ɩɨɡɜɨɥɹɟɬ ɩɨɥɭɱɚɬɶ 

ɞɨɫɬɭɩ ɤ ɨɮɢɰɢɚɥɶɧɵɦ ɞɨɤɭɦɟɧɬɚɦ ɩɪɨɢɡɜɨɞɢɬɟɥɹ ɷɥɟɤɬɪɨɧɧɵɯ ɤɨɦɩɨɧɟɧɬɨɜ 

(ɞɚɬɚɲɢɬɚɦ), ɧɟ ɩɨɤɢɞɚɹ ɫɯɟɦɧɵɣ ɪɟɞɚɤɬɨɪ. ɉɪɢ ɫɨɡɞɚɧɢɢ ɛɚɡɵ ɞɚɧɧɵɯ 

ɞɨɫɬɚɬɨɱɧɨ ɭɤɚɡɚɬɶ ɫɫɵɥɤɭ ɧɚ ɢɧɬɟɪɧɟɬ - ɪɟɫɭɪɫ ɫ ɢɧɮɨɪɦɚɰɢɟɣ ɨ ɤɨɧɤɪɟɬɧɨɦ 

ɷɥɟɦɟɧɬɟ, ɢɥɢ ɠɟ, ɩɪɢɤɪɟɩɢɬɶ PDF-ɮɚɣɥ ɫ ɧɟɨɛɯɨɞɢɦɨɣ ɢɧɮɨɪɦɚɰɢɟɣ.  ɉɪɢ 

ɧɚɠɚɬɢɢ ɧɚ ɫɜɨɣɫɬɜɨ, ɩɨɥɶɡɨɜɚɬɟɥɶ ɦɝɧɨɜɟɧɧɨ ɩɨɥɭɱɚɟɬ ɜɫɸ ɧɟɨɛɯɨɞɢɦɭɸ ɟɦɭ 

ɢɧɮɨɪɦɚɰɢɸ ɨ ɜɵɛɪɚɧɧɨɦ ɷɥɟɦɟɧɬɟ.  

4 PCB Footprint; 

ɉɚɪɚɦɟɬɪ, ɚɧɚɥɨɝɢɱɧɵɣ ɩɚɪɚɦɟɬɪɭ Schematicpart. ɉɪɢɧɰɢɩɢɚɥɶɧɨ 

ɪɚɡɥɢɱɢɟ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɤɨɧɟɱɧɨɦ ɮɚɣɥɟ, ɞɥɹ ɤɨɬɨɪɨɝɨ ɭɤɚɡɵɜɚɟɬɫɹ ɩɭɬɶ ɜ ɛɚɡɟ 

ɞɚɧɧɵɯ. ȼ ɫɥɭɱɚɟ ɫ Footprint, ɤɨɧɟɱɧɵɦ ɮɚɣɥɨɦ ɹɜɥɹɟɬɫɹ ɮɚɣɥ ɬɢɩɚ «.dra» ɫ 

ɪɚɫɩɨɥɨɠɟɧɢɟɦ ɩɨɫɚɞɨɱɧɵɯ ɦɟɫɬ ɷɥɟɦɟɧɬɚ. 

Ⱦɚɧɧɵɣ ɫɩɢɫɨɤ ɫɜɨɣɫɬɜ ɨɛɴɹɡɚɬɟɥɟɧ ɤ ɞɨɛɚɜɥɟɧɢɸ ɜ ɥɸɛɭɸ ɛɚɡɭ ɞɚɧɧɵɯ. 

ɉɪɢɜɟɞɟɧɧɵɟ ɜ ɫɩɢɫɤɟ ɩɚɪɚɦɟɬɪɵ ɧɟɨɛɯɨɞɢɦɵ ɞɥɹ ɭɫɩɟɲɧɨɣ ɪɟɝɢɫɬɪɚɰɢɢ ɛɚɡɵ 
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ɞɚɧɧɵɯ ɜ ɫɪɟɞɟ CIS. Ɉɫɬɚɥɶɧɵɟ ɠɟ ɫɜɨɣɫɬɜɚ ɹɜɥɹɸɬɫɹ ɩɨɥɶɡɨɜɚɬɟɥɶɫɤɢɦɢ, ɢ 

ɞɨɛɚɜɥɹɸɬɫɹ ɩɨ – ɠɟɥɚɧɢɸ.  

1 ɍȽɈ ɢ ɩɨɫɚɞɨɱɧɵɟ ɦɟɫɬɚ; 

ɋɩɪɚɜɚ ɨɬ ɢɧɬɟɪɮɟɣɫɚ ɜɵɛɨɪɚ ɛɚɡɵ ɞɚɧɧɵɯ ɢɦɟɟɬɫɹ ɨɤɧɨ ɫ ɜɵɜɨɞɨɦ 

ɭɫɥɨɜɧɨ – ɝɪɚɮɢɱɟɫɤɨɝɨ ɨɛɨɡɧɚɱɟɧɢɹ ɢ ɩɨɫɚɞɨɱɧɨɝɨ ɦɟɫɬɚ ɷɥɟɦɟɧɬɚ.  

                              
Ɋɢɫɭɧɨɤ 56 – ɜɵɜɨɞ ɍȽɈ ɢ ɩɨɫɚɞɨɱɧɨɝɨ ɦɟɫɬɚ ɷɥɟɦɟɧɬɚ 

 

ɉɪɢ ɩɪɚɜɢɥɶɧɨɦ ɨɩɪɟɞɟɥɟɧɢɢ ɡɧɚɱɟɧɢɹ ɫɜɨɣɫɬɜ Schematic part ɢ PCB 

Footprint, ɩɨɥɶɡɨɜɚɬɟɥɶ ɩɨɥɭɱɚɟɬ ɜɨɡɦɨɠɧɨɫɬɶ ɜɡɚɢɦɨɞɟɣɫɬɜɨɜɚɬɶ ɫ ɍȽɈ ɢ 

ɩɨɫɚɞɨɱɧɵɦ ɦɟɫɬɨɦ ɜɵɛɪɚɧɧɨɝɨ ɷɥɟɦɟɧɬɚ. ȼ ɨɤɧɟ ɍȽɈ ɦɨɠɧɨ ɜɵɛɪɚɬɶ ɧɨɦɟɪ 

ɧɭɠɧɨɣ ɞɥɹ ɪɚɡɦɟɳɟɧɢɹ ɧɚ ɫɯɟɦɟ ɫɟɤɰɢɢ, ɩɪɢ ɭɫɥɨɜɢɢ, ɟɫɥɢ ɷɥɟɦɟɧɬ 

ɝɟɬɟɪɨɝɟɧɧɵɣ, ɢɥɢ ɠɟ ɫɨɫɬɨɢɬ ɢɡ ɨɞɢɧɚɤɨɜɵɯ ɫɢɦɜɨɥɨɜ, ɧɨ ɫ ɪɚɡɥɢɱɧɨɣ 

ɧɭɦɟɪɚɰɢɟɣ ɜɯɨɞɨɜ.  

ȼ ɨɤɧɟ ɜɵɜɨɞɚ ɩɨɫɚɞɨɱɧɵɯ ɦɟɫɬ ɷɥɟɦɟɧɬɚ ɩɨɥɶɡɨɜɚɬɟɥɶ ɩɨɥɭɱɚɟɬ 

ɢɧɮɨɪɦɚɰɢɸ ɨ ɪɚɫɩɨɥɨɠɟɧɢɢ ɩɨɫɚɞɨɱɧɵɯ ɦɟɫɬ. ȼ ɞɚɥɶɧɟɣɲɟɦ, ɩɨɫɥɟ ɫɨɡɞɚɧɢɹ 

ɩɪɢɧɰɢɩɢɚɥɶɧɨɣ ɫɯɟɦɵ, ɞɚɧɧɵɟ ɨ ɩɨɥɨɠɟɧɢɢ ɩɨɫɚɞɨɱɧɵɯ ɦɟɫɬ ɷɤɫɩɨɪɬɢɪɭɸɬɫɹ 

ɜ PCB Editor. 

ɋɨɡɞɚɧɢɟ ɩɪɢɧɰɢɩɢɚɥɶɧɨɣ ɫɯɟɦɵ ɫ ɩɨɦɨɳɶɸ CIS Explorer ɫɨɫɬɨɢɬ ɢɡ ɞɜɭɯ 

ɲɚɝɨɜ – ɜɵɛɨɪ ɧɭɠɧɨɝɨ ɷɥɟɦɟɧɬɚ ɢɡ ɛɚɡɵ ɞɚɧɧɵɯ, ɢ ɟɝɨ ɪɚɡɦɟɳɟɧɢɟ ɧɚ 

ɩɪɢɧɰɢɩɢɚɥɶɧɨɣ ɫɯɟɦɟ. 

 

3.2 Ɏɭɧɤɰɢɨɧɚɥɶɧɨɟ ɧɚɡɧɚɱɟɧɢɟ OrCAD Library Builder 

 
Ɉɫɧɨɜɧɨɣ ɩɪɢɟɦ, ɤɨɬɨɪɵɣ ɩɨɡɜɨɥɢɬ ɫɷɤɨɧɨɦɢɬɶ ɜɪɟɦɹ, ɨɫɨɛɟɧɧɨ ɜ ɫɥɭɱɚɟ 

ɤɨɦɩɨɧɟɧɬɨɜ ɫ ɛɨɥɶɲɢɦ ɤɨɥɢɱɟɫɬɜɨɦ ɜɵɜɨɞɨɜ - ɷɬɨ ɜɨɡɦɨɠɧɨɫɬɶ ɢɦɩɨɪɬɚ 

ɬɚɛɥɢɰɵ ɜɵɜɨɞɨɜ ɢɡ PDF. Ɍɚɛɥɢɰɚ ɦɨɠɟɬ ɛɵɬɶ ɧɚ ɧɟɫɤɨɥɶɤɢɯ ɥɢɫɬɚɯ ɢɥɢ ɢɦɟɬɶ 

ɧɟɫɤɨɥɶɤɨ ɡɧɚɱɟɧɢɣ ɜ ɨɞɧɨɣ ɹɱɟɣɤɟ. Library Builder ɩɨɡɜɨɥɹɟɬ ɪɚɛɨɬɚɬɶ ɫ 
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ɦɚɬɪɢɰɚɦɢ ɜɵɜɨɞɨɜ, ɪɢɫɭɧɤɚɦɢ BGA ɢɥɢ ɝɨɬɨɜɵɯ ɫɢɦɜɨɥɨɜ. Ɋɚɫɫɦɨɬɪɢɦ 

ɫɨɡɞɚɧɢɟ ɫɢɦɜɨɥɚ ɧɚ ɩɪɢɦɟɪɟ ɪɨɫɫɢɣɫɤɨɣ ɦɢɤɪɨɫɯɟɦɵ 1886ȼȿ5, ɨɧɚ ɢɦɟɟɬ 42 

ɜɵɜɨɞɚ, ɨɩɢɫɚɧɧɵɟ ɜ ɫɥɟɞɭɸɳɟɦ ɜɢɞɟ: 

 

Ɋɢɫɭɧɨɤ 57 – datasheet 1886ȼȿ5 

 

Ⱦɥɹ ɬɨɝɨ, ɱɬɨɛɵ ɧɚɱɚɬɶ ɫɨɡɞɚɧɢɟ ɫɢɦɜɨɥɚ, ɧɭɠɧɨ ɜɨɫɩɨɥɶɡɨɜɚɬɶɫɹ 

ɤɨɦɚɧɞɨɣ File-New-Symbol from PDF. Ɉɬɤɪɨɟɬɫɹ ɨɤɧɨ: 

 

Ɋɢɫɭɧɨɤ 58 – ɂɧɬɟɪɮɟɣɫ ɫɨɡɞɚɧɢɹ ɫɢɦɜɨɥɚ 
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ȼ ɧɟɦ ɧɭɠɧɨ ɭɤɚɡɚɬɶ ɧɚɡɜɚɧɢɟ ɧɨɜɨɝɨ ɤɨɦɩɨɧɟɧɬɚ, ɪɚɫɩɨɥɨɠɟɧɢɟ 

ɫɨɡɞɚɜɚɟɦɵɯ ɮɚɣɥɨɜ ɢ ɜɵɛɪɚɬɶ PDF, ɤɨɬɨɪɨɟ ɛɭɞɟɬ ɡɚɝɪɭɠɟɧɨ ɜ ɩɪɨɝɪɚɦɦɭ. 

Ⱦɚɥɟɟ, ɛɭɞɟɬ ɫɨɡɞɚɧ ɩɪɨɟɤɬ ɤɨɦɩɨɧɟɧɬɚ ɢ ɨɬɤɪɨɟɬɫɹ ɜɵɛɪɚɧɧɵɣ PDF-ɞɨɤɭɦɟɧɬ.  

Ɋɢɫɭɧɨɤ 59 – ɂɧɬɟɪɮɟɣɫ ɢɦɩɨɪɬɚ PDF 

 

Ⱦɚɥɟɟ ɫɥɟɞɭɟɬ ɜɵɛɪɚɬɶ ɤɨɦɚɧɞɭ Select Area ɢɡ ɩɚɧɟɥɢ PDFExtraction. ɉɨɫɥɟ 

ɷɬɨɝɨ, ɧɟɨɛɯɨɞɢɦɨ ɨɬɦɟɬɢɬɶ ɮɨɪɦɚɬ ɞɚɧɧɵɯ, ɢɡɜɥɟɤɚɟɦɵɯ ɢɡ ɞɨɤɭɦɟɧɬɚ. 

 
ɪɢɫɭɧɨɤ 60 – ɂɧɬɟɪɮɟɣɫ ɜɵɛɨɪɚ ɬɢɩɚ ɞɚɧɧɵɯ 

 

ɉɟɪɜɵɣ ɜɚɪɢɚɧɬ ɩɪɟɞɩɨɥɚɝɚɟɬ ɬɚɛɥɢɰɭ ɜɵɜɨɞɨɜ, ɩɟɪɟɧɨɫ ɢɧɮɨɪɦɚɰɢɢ 

ɩɪɨɣɞɟɬ ɚɜɬɨɦɚɬɢɱɟɫɤɢ, ɜɬɨɪɨɣ ɢ ɬɪɟɬɢɣ – ɪɚɡɥɢɱɧɵɟ ɜɢɞɵ ɞɢɚɝɪɚɦɦ ɞɥɹ BGA 
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ɤɨɦɩɨɧɟɧɬɨɜ, ɚ ɱɟɬɜɟɪɬɵɣ – ɩɨɡɜɨɥɢɬ ɭɤɚɡɚɬɶ ɤɨɥɢɱɟɫɬɜɨ ɫɬɨɥɛɰɨɜ ɢ ɫɬɪɨɤ ɜ 

ɧɨɜɨɣ ɬɚɛɥɢɰɟ. ȼ ɤɨɧɤɪɟɬɧɨɦ ɫɥɭɱɚɟ, ɩɟɪɜɵɣ ɜɚɪɢɚɧɬ ɛɨɥɟɟ ɩɪɟɞɩɨɱɬɢɬɟɥɶɧɵɣ. 

ɉɨɫɥɟ ɜɵɛɨɪɚ ɜɚɪɢɚɧɬɚ, ɧɟɨɛɯɨɞɢɦɨ ɨɛɜɟɫɬɢ ɤɭɪɫɨɪɨɦ ɩɟɪɜɭɸ ɱɚɫɬɶ ɬɚɛɥɢɰɵ ɜ 

PDF. ɉɨɫɥɟ ɷɬɨɝɨ ɢɡɜɥɟɱɟɧɧɵɟ ɞɚɧɧɵɟ ɩɨɹɜɹɬɫɹ ɜ ɨɤɧɟ Data Preview. 

 

Ɋɢɫɭɧɨɤ 61 – ɨɤɧɨ Data Preview 

 

ɍɛɟɞɢɜɲɢɫɶ, ɱɬɨ ɜɫɟ ɞɚɧɧɵɟ ɫɨ ɫɬɪɚɧɢɰɵ ɜɵɞɟɥɟɧɵ ɜɟɪɧɨ, ɧɟɨɛɯɨɞɢɦɨ 

ɧɚɠɚɬɶ ɤɧɨɩɤɭ Extract, ɩɨɫɥɟ ɷɬɨɝɨ ɢɧɮɨɪɦɚɰɢɹ ɨ ɜɵɜɨɞɚɯ ɛɭɞɟɬ ɩɟɪɟɞɚɧɚ ɜ 

ɨɛɳɭɸ ɬɚɛɥɢɰɭ – Scratch Pad. ɂɡɜɥɟɱɟɧɧɭɸ ɢɧɮɨɪɦɚɰɢɸ ɦɨɠɧɨ ɪɟɞɚɤɬɢɪɨɜɚɬɶ 

ɜ ɨɤɧɟ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɝɨ ɩɪɨɫɦɨɬɪɚ (ɪɢɫɭɧɨɤ 60) ɫ ɩɨɦɨɳɶɸ ɤɨɦɚɧɞ ɢɡ ɩɚɧɟɥɢ 

PDF Extraction.  

ȼ ɫɥɭɱɚɟ ɨɬɫɭɬɫɬɜɢɹ ɨɲɢɛɨɤ ɩɪɢ ɢɡɜɥɟɱɟɧɢɢ ɢɧɮɨɪɦɚɰɢɢ, ɟё ɧɟɨɛɯɨɞɢɦɨ 

ɩɟɪɟɞɚɬɶ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɜ ɫɢɦɜɨɥ ɤɨɦɩɨɧɟɧɬɚ ɤɨɦɚɧɞɨɣ Copy Data to Symbol 

View ɢɡ ɦɟɧɸ Data. ȿɫɥɢ ɜɫё ɫɞɟɥɚɧɨ ɜɟɪɧɨ, ɡɚɩɭɫɬɢɬɫɹ ɩɪɨɜɟɪɤɚ ɧɚ ɨɲɢɛɤɢ, ɢ 

ɦɵ ɭɜɢɞɢɦ ɨɤɧɨ ɞɥɹ ɢɯ ɢɫɩɪɚɜɥɟɧɢɹ: 



65 
 

 

Ɋɢɫɭɧɨɤ 62 – ɨɤɧɨ ɢɫɩɪɚɜɥɟɧɢɹ ɨɲɢɛɨɤ 

 

ɉɨɫɥɟ ɢɫɩɪɚɜɥɟɧɢɹ ɨɲɢɛɨɤ, ɩɪɨɝɪɚɦɦɚ ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɪɚɡɧɟɫɟɬ ɜɵɜɨɞɵ, 

ɩɟɪɟɱɢɫɥɟɧɧɵɟ ɱɟɪɟɡ ɡɚɩɹɬɭɸ, ɧɚ ɨɬɞɟɥɶɧɵɟ ɫɬɪɨɤɢ. Ʉɨɦɚɧɞɨɣ Data-Sort ɦɨɠɧɨ 

ɨɬɫɨɪɬɢɪɨɜɚɬɶ ɜɵɜɨɞɵ ɩɨ ɜɵɛɪɚɧɧɨɦɭ ɩɚɪɚɦɟɬɪɭ. ȼ ɢɬɨɝɟ ɩɨɥɭɱɢɦ ɩɨɥɧɨɫɬɶɸ 

ɢɫɩɪɚɜɥɟɧɧɵɣ ɫɩɢɫɨɤ: 

 

Ɋɢɫɭɧɨɤ 63 – ɫɩɢɫɨɤ ɢɦɩɨɪɬɢɪɨɜɚɧɧɵɯ ɜɵɜɨɞɨɜ 

 

Ⱦɚɥɟɟ ɧɟɨɛɯɨɞɢɦɨ ɜɵɩɨɥɧɢɬɶ ɪɚɡɦɟɳɟɧɢɟ ɜɵɜɨɞɨɜ ɧɚ ɫɢɦɜɨɥɟ, ɢɫɩɨɥɶɡɭɹ 

ɤɨɦɚɧɞɭ ɢɡ ɩɚɧɟɥɢ ɢɧɫɬɪɭɦɟɧɬɨɜ Symbol View.  
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Ɋɢɫɭɧɨɤ 64 – ɪɚɡɦɟɳёɧɧɵɟ ɫɢɦɜɨɥɵ 

 

ɉɨɫɥɟ, ɫɨɡɞɚɧɧɵɣ ɫɢɦɜɨɥ ɧɭɠɧɨ ɷɤɫɩɨɪɬɢɪɨɜɚɬɶ ɜ Capture, ɞɥɹ ɷɬɨɝɨ 

ɫɥɟɞɭɟɬ ɜɵɩɨɥɧɢɬɶ ɤɨɦɚɧɞɭ File-Export_OrCAD Capture Symbols.  

ȼ ɢɬɨɝɟ ɛɵɥ ɩɨɥɭɱɟɧ ɫɢɦɜɨɥ, ɤɨɬɨɪɵɣ ɝɚɪɚɧɬɢɪɨɜɚɧɧɨ ɫɨɜɩɚɞɚɟɬ ɫ 

ɨɩɢɫɚɧɢɟɦ ɤɨɦɩɨɧɟɧɬɚ ɜ ɨɬɧɨɲɟɧɢɢ ɧɭɦɟɪɚɰɢɢ ɢ ɧɚɡɜɚɧɢɹ ɜɵɜɨɞɨɜ. 

 
Ɋɢɫɭɧɨɤ 65 – ɝɨɬɨɜɵɣ ɫɢɦɜɨɥ ɜ ɫɪɟɞɟ Capture 
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Ⱦɥɹ ɫɨɡɞɚɧɢɹ ɩɨɫɚɞɨɱɧɨɝɨ ɦɟɫɬɚ ɧɟɨɛɯɨɞɢɦɨ ɩɟɪɟɣɬɢ ɜ Library Builder ɜɨ 

ɜɤɥɚɞɤɭ Footprint View - Component, ɨɬɤɪɨɟɬɫɹ ɨɤɧɨ ɜɵɛɨɪɚ ɬɢɩɚ ɤɨɪɩɭɫɚ 

ɦɢɤɪɨɫɯɟɦɵ. Ⱦɥɹ ɞɚɧɧɨɣ ɦɢɤɪɨɫɯɟɦɵ, ɛɨɥɶɲɟ ɜɫɟɝɨ ɩɨɞɯɨɞɢɬ Surface Mount 

ɤɨɪɩɭɫ CQFP. 

Ɋɢɫɭɧɨɤ 66 – ɨɤɧɨ ɜɵɛɨɪɚ ɤɨɪɩɭɫɨɜ 

 

Ƚɚɛɚɪɢɬɧɵɣ ɱɟɪɬɟɠ ɦɢɤɪɨɫɯɟɦɵ ɩɪɢɜɟɞɟɧ ɧɚ ɪɢɫɭɧɤɟ 67. ɉɨɫɚɞɨɱɧɨɟ 

ɦɟɫɬɨ ɛɭɞɟɬ ɫɨɡɞɚɜɚɬɶɫɹ ɩɨɞ ɜɵɜɨɞɵ ɛɟɡ ɤɚɤɨɣ-ɥɢɛɨ ɮɨɪɦɨɜɤɢ ɢɥɢ ɩɨɞɪɟɡɤɢ. ȼ 

ɫɩɢɫɤɟ ɩɚɪɚɦɟɬɪɨɜ ɧɟɨɛɯɨɞɢɦɨ ɭɤɚɡɚɬɶ: ɟɞɢɧɢɰɵ ɢɡɦɟɪɟɧɢɹ (Units), ɮɨɪɦɭ 

ɩɥɨɳɚɞɨɤ (Pad Shape), ɭɝɨɥ ɩɨɜɨɪɨɬɚ (Body Orientation). Ɂɚɬɟɦ ɧɟɨɛɯɨɞɢɦɨ 

ɭɤɚɡɚɬɶ ɤɨɥɢɱɟɫɬɜɨ ɜɵɜɨɞɨɜ ɫɜɟɪɯɭ/ɫɧɢɡɭ - Pin A, ɫɥɟɜɚ/ɫɩɪɚɜɚ – Pin B, ɢ ɲɚɝ 

ɜɵɜɨɞɨɜ (Pin Pitch), ɦɚɤɫɢɦɚɥɶɧɵɟ ɪɚɡɦɟɪɵ ɜɵɜɨɞɨɜ (L1/L2 max), ɦɢɧɢɦɚɥɶɧɵɟ 

ɧɟ ɭɤɚɡɚɧɵ (L1/L2 min), ɩɨɷɬɨɦɭ ɫɥɟɞɭɟɬ ɜɵɛɪɚɬɶ ɬɚɤɢɟ ɠɟ. Ⱦɚɥɟɟ ɧɭɠɧɨ 

ɪɚɫɫɱɢɬɚɬɶ, ɫ ɭɱɟɬɨɦ ɞɨɩɭɫɤɚ, ɝɚɛɚɪɢɬɵ ɤɨɪɩɭɫɚ (A, B min/max) ɢ ɞɥɢɧɭ ɜɵɜɨɞɨɜ 

(T min/max), ɤɚɤ ɩɨɥɨɜɢɧɭ ɪɚɡɧɢɰɵ ɦɟɠɞɭ ɦɚɤɫɢɦɚɥɶɧɵɦ ɪɚɡɦɟɪɨɦ ɦɟɠɞɭ ɢɯ 

ɤɨɧɰɚɦɢ ɢ ɝɚɛɚɪɢɬɚɦɢ ɤɨɪɩɭɫɚ. ɒɢɪɢɧɚ ɜɵɜɨɞɨɜ ɨɛɨɡɧɚɱɚɟɬɫɹ T. ȼ ɢɬɨɝɟ 

ɪɟɡɭɥɶɬɚɬ ɛɭɞɟɬ ɫɥɟɞɭɸɳɢɦ: 
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Ɋɢɫɭɧɨɤ 67 – ɩɪɟɞɩɨɥɚɝɚɟɦɵɣ ɤɨɪɩɭɫ 

 

ɉɨɫɥɟ ɷɬɨɝɨ ɧɭɠɧɨ ɧɚɠɚɬɶ ɤɧɨɩɤɭ Generate, ɜ ɪɟɡɭɥɶɬɚɬɟ ɱɟɝɨ ɫɨɡɞɚɫɬɫɹ 

ɫɤɨɪɪɟɤɬɢɪɨɜɚɧɧɨɟ ɩɨɫɚɞɨɱɧɨɟ ɦɟɫɬɨ. 

 

Ɋɢɫɭɧɨɤ 68 – ɝɨɬɨɜɨɟ ɩɨɫɚɞɨɱɧɨɟ ɦɟɫɬɨ 

 

ɉɨɫɥɟɞɧɢɣ ɷɬɚɩ ɩɟɪɟɞ ɷɤɫɩɨɪɬɨɦ – ɡɚɞɚɧɢɟ ɩɚɪɚɦɟɬɪɨɜ 3D-ɦɨɞɟɥɢ ɢ ɟё 

ɫɨɡɞɚɧɢɟ. ɉɚɪɚɦɟɬɪɵ ɦɨɠɧɨ ɡɚɞɚɬɶ ɜɨ ɜɤɥɚɞɤɟ Side View, ɫɝɟɧɟɪɢɪɨɜɚɬɶ 

STEPɦɨɞɟɥɶ - Generate STEP. 
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Ɍɟɩɟɪɶ ɦɨɠɧɨ ɜɵɩɨɥɧɢɬɶ ɷɤɫɩɨɪɬ ɩɨ ɤɨɦɚɧɞɟ - File-Export-OrCAD 

PCB/Allegro Export ɫɨ ɫɥɟɞɭɸɳɢɦɢ ɧɚɫɬɪɨɣɤɚɦɢ:  

1 Ɉɱɢɫɬɤɚ ɞɢɪɟɤɬɨɪɢɢ, ɤɭɞɚ ɩɪɨɢɡɜɨɞɢɬɫɹ ɷɤɫɩɨɪɬ, ɨɬ ɩɪɟɞɵɞɭɳɢɯ 

ɮɚɣɥɨɜ (Clean Allegro Export Directory);  

2 Ɂɚɩɭɫɤ ɪɟɞɚɤɬɨɪɚ ɩɨɫɚɞɨɱɧɨɝɨ ɦɟɫɬɚ ɩɨɫɥɟ ɷɤɫɩɨɪɬɚ (Invoke Allegro 

after exporting); 

3 ɗɤɫɩɨɪɬ ɪɟɩɟɪɧɵɯ ɡɧɚɤɨɜ ɜ ɜɢɞɟ ɩɚɞɫɬɟɤɨɜ (Export Fudicials as Pad 

Stack); 

4 ɗɤɫɩɨɪɬ ɬɟɪɦɚɥɶɧɵɯ ɩɥɨɳɚɞɨɤ ɤɚɤ ɜ ɜɢɞɟ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɩɚɞɫɬɟɤɨɜ 

(Thermal Pad Export Options – Electrical Pad Stack);  

5 ɗɤɫɩɨɪɬ ɦɟɯɚɧɢɱɟɫɤɢɯ ɩɥɨɳɚɞɨɤ ɜ ɜɢɞɟ ɦɟɯɚɧɢɱɟɫɤɢɯ ɩɚɞɫɬɟɤɨɜ 

(Mechanical Pad Export Options – As a Mechanical Pad Stack). 

Ɋɟɡɭɥɶɬɚɬ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɝɨ ɫɨɡɞɚɧɢɹ ɩɨɫɚɞɨɱɧɨɝɨ ɦɟɫɬɚ ɫ ɩɪɢɤɪɟɩɥɟɧɧɨɣ 

step-ɦɨɞɟɥɶɸ ɩɪɢɜɟɞɟɧ ɧɚ ɪɢɫɭɧɤɟ 69. 

 

Ɋɢɫɭɧɨɤ 69 – ɝɨɬɨɜɨɟ ɩɨɫɚɞɨɱɧɨɟ ɦɟɫɬɨ ɫ ɩɪɢɤɪɟɩɥɟɧɧɨɣ step-ɦɨɞɟɥɶɸ, 

ɷɤɫɩɨɪɬɢɪɨɜɚɧɧɨɟ ɜ ɫɪɟɞɭ OrCAD 
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ɁȺɄɅɘɑȿɇɂȿ 

ȼ ɪɚɦɤɚɯ ɞɚɧɧɨɣ ɛɚɤɚɥɚɜɪɫɤɨɣ ɪɚɛɨɬɵ, ɛɵɥɢ ɩɪɨɚɧɚɥɢɡɢɪɨɜɚɧɵ ɫɪɟɞɫɬɜɚ 

ɰɢɮɪɨɜɨɝɨ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ, ɚ ɢɦɟɧɧɨ – ɋȺɉɊ ɜ ɨɬɪɚɫɥɢ ɦɚɲɢɧɨɫɬɪɨɟɧɢɹ ɢ 

ɋȺɉɊ ɜ ɨɬɪɚɫɥɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɷɥɟɤɬɪɨɧɧɵɯ ɭɫɬɪɨɣɫɬɜ. ɉɨɤɚɡɚɧɚ ɩɪɨɛɥɟɦɚ 

ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɫɥɨɠɧɨɣ ɦɭɥɶɬɢɞɢɫɰɢɩɥɢɧɚɪɧɨɣ ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ ɦɨɞɟɥɢ ɩɪɢ 

ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ ɪɚɞɢɨɷɥɟɤɬɪɨɧɧɨɝɨ ɢɡɞɟɥɢɹ, ɢ, ɤɚɤ ɫɥɟɞɫɬɜɢɟ – ɩɪɨɛɥɟɦɚ 

ɪɚɡɪɚɛɨɬɤɢ ɰɢɮɪɨɜɨɝɨ ɩɪɨɬɨɬɢɩɚ. 

Ⱥɩɪɨɛɢɪɨɜɚɧɚ ɦɟɬɨɞɢɤɚ ɫɤɜɨɡɧɨɝɨ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɪɚɞɢɨɷɥɟɤɬɪɨɧɧɨɣ 

ɚɩɩɚɪɚɬɭɪɵ ɧɚ ɭɪɨɜɧɟ ɩɟɱɚɬɧɨɝɨ ɭɡɥɚ, ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɩɪɨɝɪɚɦɦɧɵɯ ɫɪɟɞɫɬɜ, 

ɩɪɟɞɥɚɝɚɟɦɵɯ ɤɨɦɩɚɧɢɟɣ Cadence. ɉɨɷɬɚɩɧɨ ɨɬɨɛɪɚɠɟɧ ɩɨɥɧɵɣ ɰɢɤɥ ɦɚɪɲɪɭɬɚ 

ɫɤɜɨɡɧɨɝɨ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɤɨɧɤɪɟɬɧɨɝɨ ɩɟɱɚɬɧɨɝɨ ɭɡɥɚ, ɜ ɯɨɞɟ ɤɨɬɨɪɨɝɨ ɛɵɥɨ 

ɜɵɹɫɧɟɧɨ, ɱɬɨ ɧɟɫɦɨɬɪɹ ɧɚ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɢɧɫɬɪɭɦɟɧɬɨɜ ɩɪɨɝɪɚɦɦɧɨɝɨ 

ɯɚɪɚɤɬɟɪɚ, ɜ ɦɚɪɲɪɭɬɟ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɢɡɞɟɥɢɹ ɩɪɢɫɭɬɫɬɜɭɟɬ ɡɧɚɱɢɬɟɥɶɧɚɹ ɞɨɥɹ 

ɱɟɥɨɜɟɱɟɫɤɨɝɨ ɬɪɭɞɚ, ɤɨɬɨɪɭɸ ɧɟɨɛɯɨɞɢɦɨ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɬɶ. Ⱥɜɬɨɦɚɬɢɡɚɰɢɹ 

ɞɨɫɬɢɝɚɟɬɫɹ ɡɚ ɫɱɟɬ ɩɪɢɦɟɧɟɧɢɹ ɩɪɨɝɪɚɦɦɧɵɯ ɫɪɟɞɫɬɜ ɤɨɦɩɚɧɢɢ Cadence – 

OrCAD CIS Explorer ɢ OrCAD Library Builder. 

Ɋɚɡɪɚɛɨɬɚɧɚ ɦɟɬɨɞɢɤɚ ɩɪɢɦɟɧɟɧɢɹ ɩɪɨɝɪɚɦɦɧɵɯ ɪɟɲɟɧɢɣ 

ɢɧɮɨɪɦɚɰɢɨɧɧɨɝɨ ɫɨɩɪɨɜɨɠɞɟɧɢɹ ɩɪɨɟɤɬɚ ɩɪɢ ɢɡɝɨɬɨɜɥɟɧɢɢ ɪɚɞɢɨɷɥɟɤɬɪɨɧɧɨɣ 

ɚɩɩɚɪɚɬɭɪɵ, ɚɜɬɨɦɚɬɢɡɢɪɭɸɳɢɯ ɢɧɮɨɪɦɚɰɢɨɧɧɨɟ ɫɨɩɪɨɜɨɠɞɟɧɢɟ ɩɪɨɟɤɬɚ ɢ 

ɫɨɡɞɚɧɢɟ ɛɢɛɥɢɨɬɟɤɢ ɤɨɦɩɨɧɟɧɬɨɜ ɩɪɢ ɢɡɝɨɬɨɜɥɟɧɢɢ ɪɚɞɢɨɷɥɟɤɬɪɨɧɧɨɣ 

ɚɩɩɚɪɚɬɭɪɵ. Ɋɚɡɪɚɛɨɬɚɧɧɚɹ ɦɟɬɨɞɢɤɚ ɛɵɥɚ ɩɪɨɬɟɫɬɢɪɨɜɚɧɚ ɩɪɢ ɢɡɝɨɬɨɜɥɟɧɢɢ 

ɩɟɱɚɬɧɨɝɨ ɭɡɥɚ ɢ ɩɨɤɚɡɚɥɚ ɫɧɢɠɟɧɢɟ ɜɪɟɦɟɧɢ ɜɵɩɨɥɧɟɧɢɹ ɫɤɜɨɡɧɨɝɨ ɦɚɪɲɪɭɬɚ 

ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ. ɂɫɯɨɞɹ ɢɡ ɩɨɥɭɱɟɧɧɵɯ ɪɟɡɭɥɶɬɚɬɨɜ, ɧɟɨɛɯɨɞɢɦɨ ɨɬɦɟɬɢɬɶ, ɱɬɨ 

ɜɧɟɞɪɟɧɢɟ ɞɚɧɧɵɯ ɩɪɨɝɪɚɦɦɧɵɯ ɫɪɟɞɫɬɜ ɜ ɩɪɨɰɟɫɫ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ 

ɪɚɞɢɨɷɥɟɤɬɪɨɧɧɨɣ ɚɩɩɚɪɚɬɭɪɵ ɩɨɡɜɨɥɹɟɬ ɭɫɤɨɪɢɬɶ ɫɨɡɞɚɧɢɟ ɦɚɤɟɬɚ 

ɩɪɨɟɤɬɢɪɭɟɦɨɝɨ ɢɡɞɟɥɢɹ. 
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ɋɉɂɋɈɄ ɂɋɉɈɅɖɁɈȼȺɇɇɕɏ ɂɋɌɈɑɇɂɄɈȼ 
 

1 Ɉɩɪɟɞɟɥɟɧɢɟ ɬɟɪɦɢɧɚ ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ]. – 

Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: https://dic.academic.ru/dic.nsf/ruwiki/282193. 

2 Ɋɭɤɨɜɨɞɢɬɟɥɶ ɩɪɨɟɤɬɚ [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ]. – Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: 

http://upr-proektom.ru/proektirovanie. 

3 ɐɢɮɪɨɜɨɟ ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ ɢ ɦɨɞɟɥɢɪɨɜɚɧɢɟ [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ]. 

– Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: https://yandex.ru/profi/courses2019/cad. 

4 ɐɟɧɬɪ ɤɨɦɩɶɸɬɟɪɧɨɝɨ ɢɧɠɢɧɢɪɢɧɝɚ ɋɉɛɉɍ [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ]. 

– Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: https://fea.ru/news/6721. 

5 Ɍɟɯɧɨɥɨɝɢɹ ɰɢɮɪɨɜɵɯ ɩɪɨɬɨɬɢɩɨɜ [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ]. – Ɋɟɠɢɦ 

ɞɨɫɬɭɩɚ: https://autocad-lessons.ru/prototips/. 

6 ɍɪɨɜɧɢ ɢ ɷɬɚɩɵ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ]. – Ɋɟɠɢɦ 

ɞɨɫɬɭɩɚ: https://studopedia.su/12_142366_urovni-i-etapi-proektirovaniya.html. 

7 Ɉɛɳɢɟ ɫɜɟɞɟɧɢɹ ɨ ɋȺɉɊ [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ]. – Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: 

http://hoster.bmstu.ru/~sm7/Metodiky/RomanovaSM7Sapt_tema1_2_Teoria/Zaniatie

1.htm. 

8 Ɉɫɧɨɜɵ ɋȺɉɊ [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ]. – Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: 

https://3ys.ru/organizatsiya-protsessa-avtomatizirovannogo-proektirovaniya/vidy-

obespecheniya-sapr.html. 

9 Ʉɨɦɩɶɸɬɟɪɧɵɟ ɬɟɯɧɨɥɨɝɢɢ ɢ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɵɟ ɫɢɫɬɟɦɵ ɜ 

ɦɚɲɢɧɨɫɬɪɨɟɧɢɢ [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ]. – Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: 

https://www.gubkin.ru/faculty/mechanical_engineering/chairs_and_departments/mac

hines_and_equipment/automation_of_designing/osnovi_avtom_proekt.pdf. 

10 Ʉɥɚɫɫɢɮɢɤɚɰɢɹ ɋȺɉɊ [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ]. – Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: 

https://life-prog.ru/2_70053_klassifikatsiya-sapr.html. 

11 Siemens PLM Software [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ]. – Ɋɟɠɢɦ 

ɞɨɫɬɭɩɚ:https://www.tadviser.ru/index.php/%D0%9A%D0%BE%D0%BC%D0%BF

%D0%B0%D0%BD%D0%B8%D1%8F:Siemens_PLM_Software. 

12 ɋȺɉɊ Catia [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ]. – Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: 

http://bourabai.ru/cm/catia.htm. 
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13 PTC, Inc [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ]. – Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: 

https://mont.com/ru-ru/vendors/ptc. 

14 Ɉ ɤɨɦɩɚɧɢɢ Ⱥɫɤɨɧ [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ]. – Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: 

https://ascon.ru/news_and_events/news/3077/. 

15 Cadence Design Systems [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ]. – Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: 

https://fin-plan.org/lk/obligations/company_usa/cadence_design_systems_inc/. 
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