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ɫɬɵɦ, ɢɧɬɭɢɬɢɜɧɨ ɩɨɧɹɬɧɵɦ ɢɧɬɟɪɮɟɣɫɨɦ, ɬɨ 
ɩɪɟɞɥɚɝɚɟɬɫɹ ɢɫɩɨɥɶɡɨɜɚɬɶ ɛɟɫɩɥɚɬɧɵɟ CAD-
ɫɢɫɬɟɦɵ. Ʉɨɧɰɟɩɰɢɹ ɪɚɡɪɚɛɨɬɤɢ ɷɥɟɤɬɪɨɧɧɨɝɨ 
ɩɚɫɩɨɪɬɚ ɭɡɥɚ ɢɡɦɟɪɟɧɢɣ ɩɪɟɞɫɬɚɜɥɟɧɚ 
ɧɚ ɪɢɫɭɧɤɟ 2. 

 
Ɋɢɫ. β. Ɉɫɧɨɜɧɵɟ ɬɟɯɧɢɱɟɫɤɢɟ ɪɟɲɟɧɢɹ, ɩɪɢɦɟɧɹ-

ɟɦɵɟ ɩɪɢ ɪɚɡɪɚɛɨɬɤɟ ɩɚɫɩɨɪɬɚ 
 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɩɨɞɵɬɨɠɢɦ ɢ ɨɬɦɟɬɢɦ ɧɨɜɵɟ 
ɜɨɡɦɨɠɧɨɫɬɢ ɜɧɟɞɪɟɧɢɹ ɷɥɟɤɬɪɨɧɧɨɝɨ ɩɚɫɩɨɪɬɚ 
ɍɂɊȽ. 

ȼ ɩɟɪɜɭɸ ɨɱɟɪɟɞɶ ɷɬɨ ɜɵɩɨɥɧɟɧɢɟ ɬɪɟɛɨɜɚɧɢɣ 
ɫɬɚɧɞɚɪɬɨɜ ɧɨɪɦɚɬɢɜɧɨɣ ɞɨɤɭɦɟɧɬɚɰɢɢ ɢ, ɫɨɨɬ-
ɜɟɬɫɬɜɟɧɧɨ ɫɢɫɬɟɦɚɬɢɡɚɰɢɹ ɪɚɫɯɨɞɨɦɟɪɧɵɯ ɭɡɥɨɜ 
ɝɚɡɨɬɪɚɧɫɩɨɪɬɧɨɝɨ ɩɪɟɞɩɪɢɹɬɢɹ. 

ȼ ɞɚɥɶɧɟɣɲɟɦ ɷɥɟɤɬɪɨɧɧɵɣ ɩɚɫɩɨɪɬ ɩɨɡɜɨɥɢɬ 
ɧɚɦ ɢɫɤɥɸɱɢɬɶ ɞɭɛɥɢɪɨɜɚɧɢɟ ɪɚɛɨɬɵ ɩɟɪɫɨɧɚɥɚ, 
ɡɚ ɫɱɟɬ ɡɚɩɨɥɧɟɧɢɹ ɟɞɢɧɫɬɜɟɧɧɨɣ ɮɨɪɦɵ ɩɚɫɩɨɪɬɚ, 
ɬɨ ɟɫɬɶ ɦɵ ɩɨɥɧɨɫɬɶɸ ɨɬɤɚɠɟɦɫɹ ɨɬ ɪɭɱɧɨɝɨ ɡɚ-
ɩɨɥɧɟɧɢɹ ɫɢɫɬɟɦɵ ɫɛɨɪɚ ɞɚɧɧɵɯ. 

Ɍɚɤɠɟ ɩɪɢ ɩɨɦɨɳɢ ɩɚɫɩɨɪɬɚ ɫɨɬɪɭɞɧɢɤɢ ɩɪɟɞ-
ɩɪɢɹɬɢɹ ɫɦɨɝɭɬ ɨɩɟɪɚɬɢɜɧɨ ɝɨɬɨɜɢɬɶ ɨɬɱɟɬɧɵɟ 
ɞɚɧɧɵɟ ɩɨ ɜɫɟɦ ɍɂɊȽ. 

 
Ʌɢɬɟɪɚɬɭɪɚ 
1. ɋɌɈ Ƚɚɡɩɪɨɦ 5.γβ  «Ɉɪɝɚɧɢɡɚɰɢɹ ɢɡɦɟ-

ɪɟɧɢɣ ɩɪɢɪɨɞɧɨɝɨ ɝɚɡɚ»ν 
2. ɋɌɈ Ƚɚɡɩɪɨɦ 5.γ7  «ȿɞɢɧɵɟ ɬɟɯɧɢɱɟɫɤɢɟ 

ɬɪɟɛɨɜɚɧɢɹ ɧɚ ɨɛɨɪɭɞɨɜɚɧɢɟ ɭɡɥɨɜ ɢɡɦɟɪɟɧɢɹ ɪɚɫ-
ɯɨɞɚ ɢ ɤɨɥɢɱɟɫɬɜɚ ɩɪɢɪɨɞɧɨɝɨ ɝɚɡɚ, ɩɪɢɦɟɧɹɟɦɵɯ 
ɜ ɈȺɈ «Ƚɚɡɩɪɨɦ»». 

 
ɉɊɂɆȿɇȿɇɂȿ ɋȺɉɊ ɋɈ ȼɋɌɊɈȿɇɇɕɆ əɁɕɄɈɆ ɉɊɈȽɊȺɆɆɂɊɈȼȺɇɂə 

ȾɅə Ɋȿɒȿɇɂə ɉɊɂɄɅȺȾɇɕɏ ɉɈɅɖɁɈȼȺɌȿɅɖɋɄɂɏ ɁȺȾȺɑ ȼ 
ɇȿɎɌȿȽȺɁɈȼɈɃ ɈɌɊȺɋɅɂ 

ȿɪɦɨɥɚɟɜɚ Ⱥ.ȼ. 
Ɍɨɦɫɤɢɣ ɩɨɥɢɬɟɯɧɢɱɟɫɤɢɣ ɭɧɢɜɟɪɫɢɬɟɬ 
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ȼɜɟɞɟɧɢɟ 
ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɜ ɧɟɮɬɟɝɚɡɨɜɨɣ ɨɬɪɚɫɥɢ 

ɫɭɳɟɫɬɜɭɟɬ ɪɹɞ ɩɪɢɤɥɚɞɧɵɯ ɩɨɥɶɡɨɜɚɬɟɥɶɫɤɢɯ 
ɡɚɞɚɱ, ɞɥɹ ɪɟɲɟɧɢɹ ɤɨɬɨɪɵɯ ɧɟɨɛɯɨɞɢɦɨ ɩɪɢɦɟ-
ɧɟɧɢɟ ɫɢɫɬɟɦ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɝɨ ɩɪɨɟɤɬɢɪɨɜɚ-
ɧɢɹ, ɫɨɤɪɚɳɟɧɧɨ ɋȺɉɊ. Ʉɚɤ ɩɪɚɜɢɥɨ ɩɨɞɨɛɧɵɟ 
ɡɚɞɚɱɢ ɨɯɜɚɬɵɜɚɸɬ ɛɨɥɶɲɨɟ ɱɢɫɥɨ ɩɨɥɶɡɨɜɚɬɟɥɟɣ. 
ȼ ɫɜɹɡɢ ɫ ɷɬɢɦ, ɧɚɢɛɨɥɟɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɵɟ 
ɋȺɉɊ – AutoCAD, Ʉɨɦɩɚɫ-3D ɢɦɟɸɬ ɫɥɟɞɭɸɳɢɟ 
ɫɭɳɟɫɬɜɟɧɧɵɟ ɧɟɞɨɫɬɚɬɤɢμ 

 ɜɵɫɨɤɚɹ ɫɬɨɢɦɨɫɬɶν 
 ɫɥɨɠɧɨɫɬɶ ɜ ɢɫɩɨɥɶɡɨɜɚɧɢɢ. 
ɗɬɢ ɞɜɚ ɧɟɦɚɥɨɜɚɠɧɵɯ ɮɚɤɬɨɪɚ ɢɝɪɚɸɬ ɤɥɸɱɟ-

ɜɭɸ ɪɨɥɶ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɚɜɬɨɪ ɞɚɧɧɨɣ ɫɬɚɬɶɢ ɧɚ 
ɩɪɢɦɟɪɟ ɩɨɫɬɪɨɟɧɢɹ ɚɤɫɨɧɨɦɟɬɪɢɱɟɫɤɨɣ ɫɯɟɦɵ 
ɭɡɥɚ ɢɡɦɟɪɟɧɢɣ ɪɚɫɯɨɞɚ ɝɚɡɚ ɨɩɢɫɵɜɚɟɬ ɨɩɵɬ ɩɪɢ-
ɦɟɧɟɧɢɹ ɛɟɫɩɥɚɬɧɨɣ ɫɢɫɬɟɦɵ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨ-
ɝɨ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ, ɥɢɲɟɧɧɨɣ ɭɤɚɡɚɧɧɵɯ ɧɟɞɨ-
ɫɬɚɬɤɨɜ. 

Ɋɚɡɪɚɛɨɬɤɚ ɚɤɫɨɧɨɦɟɬɪɢɱɟɫɤɨɣ ɫɯɟɦɵ ɭɡɥɚ ɢɡ-
ɦɟɪɟɧɢɣ ɪɚɫɯɨɞɚ ɝɚɡɚ ɜɵɡɵɜɚɟɬ ɭ ɩɨɥɶɡɨɜɚɬɟɥɟɣ 
ɨɫɨɛɨɟ ɡɚɬɪɭɞɧɟɧɢɟ, ɜ ɫɜɹɡɢ ɫɨ ɫɥɨɠɧɨɫɬɶɸ ɩɨ-
ɫɬɪɨɟɧɢɹ ɢ ɩɪɟɞɫɬɚɜɥɟɧɢɹ. ɉɪɢ ɚɧɚɥɢɡɟ ɫɭɳɟ-
ɫɬɜɭɸɳɟɣ ɞɨɤɭɦɟɧɬɚɰɢɢ, ɛɵɥɨ ɜɵɹɜɥɟɧɨ, ɱɬɨ 
ɛɨɥɶɲɢɧɫɬɜɨ ɩɨɥɶɡɨɜɚɬɟɥɟɣ ɧɟ ɢɦɟɸɬ ɱɟɬɤɨɝɨ 
ɩɨɧɹɬɢɹ ɨɛ ɚɤɫɨɧɨɦɟɬɪɢɱɟɫɤɨɣ ɩɪɨɟɤɰɢɢ. ɂɦɟɧɧɨ 
ɜ ɫɜɹɡɢ ɫ ɷɬɢɦ ɧɟɨɛɯɨɞɢɦɨ ɜɜɟɫɬɢ ɨɛɳɢɟ ɬɪɟɛɨɜɚ-
ɧɢɹ ɤ ɨɮɨɪɦɥɟɧɢɸ ɚɤɫɨɧɨɦɟɬɪɢɱɟɫɤɨɣ ɫɯɟɦɵ ɭɡɥɚ 

ɢɡɦɟɪɟɧɢɣ ɪɚɫɯɨɞɚ ɝɚɡɚ. Ɉɞɧɢɦ ɢɡ ɫɩɨɫɨɛɨɜ, ɞɥɹ 
ɪɟɚɥɢɡɚɰɢɢ ɞɚɧɧɨɣ ɡɚɞɚɱɢ ɹɜɥɹɟɬɫɹ – ɪɚɡɪɚɛɨɬɤɚ 
ɫɨɛɫɬɜɟɧɧɨɣ ɩɚɧɟɥɢ ɢɧɫɬɪɭɦɟɧɬɨɜ, ɩɪɢ ɩɨɦɨɳɢ 
ɛɟɫɩɥɚɬɧɵɯ CAD-ɩɪɨɞɭɤɬɨɜ. ɉɪɨɜɟɞɹ ɨɛɡɨɪ ɞɚɧ-
ɧɨɝɨ ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ, ɛɵɥɨ ɩɪɢɧɹɬɨ 
ɪɟɲɟɧɢɟ ɢɫɩɨɥɶɡɨɜɚɬɶ ɩɪɨɝɪɚɦɦɧɨɟ ɩɪɢɥɨɠɟɧɢɟ 
FreeCAD. FreeCAD – ɷɬɨ ɬɪɟɯɦɟɪɧɚɹ ɬɜɟɪɞɨɬɟɥɶ-
ɧɚɹ ɫɢɫɬɟɦɚ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɝɨ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ 
(ɋȺɉɊ). FreeCAD ɪɚɡɪɚɛɚɬɵɜɚɟɬɫɹ ɞɥɹ ɩɚɪɚɦɟɬ-
ɪɢɱɟɫɤɨɝɨ ɬɜɟɪɞɨɬɟɥɶɧɨɝɨ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɢ ɢɦɟɟɬ 
ɦɨɞɭɥɶɧɭɸ ɫɬɪɭɤɬɭɪɭ, ɛɥɚɝɨɞɚɪɹ ɱɟɦɭ ɥɟɝɤɨ ɞɨ-
ɛɚɜɥɹɬɶ ɧɟɨɛɯɨɞɢɦɭɸ ɮɭɧɤɰɢɨɧɚɥɶɧɨɫɬɶ ɛɟɡ ɢɡ-
ɦɟɧɟɧɢɹ ɹɞɪɚ ɩɪɨɝɪɚɦɦɵ. Ʉɚɤ ɢ ɜɨ ɦɧɨɝɢɯ ɫɨɜɪɟ-
ɦɟɧɧɵɯ ɋȺɉɊ ɬɪɟɯɦɟɪɧɨɝɨ ɦɨɞɟɥɢɪɨɜɚɧɢɹ, ɡɞɟɫɶ 
ɩɪɢɫɭɬɫɬɜɭɟɬ ɤɨɦɩɨɧɟɧɬ ɞɥɹ ɫɨɡɞɚɧɢɹ ɞɜɭɦɟɪɧɵɯ 
ɱɟɪɬɟɠɟɣ ɢɡ ɬɪɟɯɦɟɪɧɨɣ ɦɨɞɟɥɢ. Ɉɫɧɨɜɧɵɟ ɜɨɡ-
ɦɨɠɧɨɫɬɢ FreeCAD: 

 FreeCAD ɹɜɥɹɟɬɫɹ ɦɭɥɶɬɢɩɥɚɬɮɨɪɦɟɧɧɵɦ 
ɩɪɢɥɨɠɟɧɢɟɦ, ɬ.ɟ. ɨɧ ɦɨɠɟɬ ɛɵɬɶ ɭɫɬɚɧɨɜɥɟɧ ɧɚ 
ɥɸɛɵɯ ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɵɯ ɨɩɟɪɚɰɢɨɧɧɵɯ ɫɢɫɬɟ-
ɦɚɯμ Windows, Unix/Linux, Mac OS X; 

 ɨɛɥɚɞɚɟɬ ɡɚɤɨɧɱɟɧɧɵɦ ɝɪɚɮɢɱɟɫɤɢɦ ɢɧ-
ɬɟɪɮɟɣɫɨɦ ɩɨɥɶɡɨɜɚɬɟɥɹ (Ƚɂɉ) ɫ γD ɩɪɨɫɦɨɬɪɳɢ-
ɤɨɦ, ɩɨɡɜɨɥɹɸɳɢɦ ɛɵɫɬɪɨ ɨɬɪɢɫɨɜɵɜɚɬɶ γD ɫɰɟ-
ɧɵν 

 ɪɚɛɨɬɚɟɬ ɤɚɤ ɩɪɢɥɨɠɟɧɢɟ ɤɨɦɚɧɞɧɨɣ 
ɫɬɪɨɤɢ ɩɪɢ ɧɢɡɤɨɦ ɨɛɴɟɦɟ ɩɚɦɹɬɢν 
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 ɫɬɪɭɤɬɭɪɚ, ɩɨɡɜɨɥɹɸɳɚɹ ɪɚɡɪɚɛɚɬɵɜɚɬɶ 
ɫɜɨɢ ɫɰɟɧɚɪɢɢμ FreeCAD ɨɛɥɚɞɚɟɬ ɜɫɬɪɨɟɧɧɵɦ 
ɹɡɵɤɨɦ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ Python. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɩɪɢ ɩɨɦɨɳɢ ɞɚɧɧɨɝɨ ɩɪɨ-
ɝɪɚɦɦɧɨɝɨ ɩɪɨɞɭɤɬɚ ɦɵ ɦɨɠɟɦ ɪɚɡɪɚɛɨɬɚɬɶ ɫɜɨɣ 
ɫɨɛɫɬɜɟɧɧɵɣ ɩɟɧɚɥ ɢɧɫɬɪɭɦɟɧɬɨɜ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ 
ɚɤɫɨɧɨɦɟɬɪɢɱɟɫɤɨɣ ɫɯɟɦɵ. 

ȼɵɞɟɥɢɦ ɨɫɧɨɜɧɵɟ ɷɥɟɦɟɧɬɵ ɞɥɹ ɩɪɨɟɤɬɢɪɨ-
ɜɚɧɢɹ ɫɨɛɫɬɜɟɧɧɨɣ ɩɚɧɟɥɢ  ɢɧɫɬɪɭɦɟɧɬɨɜμ 

 ɬɪɭɛɨɩɪɨɜɨɞν 
 ɪɚɫɯɨɞɨɦɟɪν 
 ɤɪɚɧ ɲɚɪɨɜɵɣν 
 ɨɬɜɨɞ. 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɪɚɡɪɚɛɨɬɚɟɦ ɢ ɫɤɨɦɩɢɥɢɪɭɟɦ 

ɤɨɦɚɧɞɵ ɞɥɹ ɞɚɧɧɵɯ ɷɥɟɦɟɧɬɨɜ, ɩɪɢ ɩɨɦɨɳɢ 
ɜɫɬɪɨɟɧɧɨɝɨ ɹɡɵɤɚ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ Python. 

ɇɚɩɪɢɦɟɪ, ɬɟɤɫɬ ɦɚɤɪɨɫɚ ɞɥɹ ɤɧɨɩɤɢ «Ɋɚɫɯɨ-
ɞɨɦɟɪ»μ 

‘ТЦЩШrt FrООωAD 
import Part 
import Draft 
 
App.ActiveDocument.addObject("Part::Cylinder",

"Cylinder") 
App.ActiveDocument.recompute() 
#Gui.SendMsgToActiveView("ViewFit") 
FreeCAD.getDocument("Unnamed").getObject("

Cylinder").Height =  9.00 
FreeCAD.getDocument("Unnamed").getObject("

Cylinder").Height =  4.00 
Draft.rotate([FreeCAD.ActiveDocument.Cylinder

],270.0,FreeCAD.Vector(2.0,-2.3841855068e-
07,2.0),axis=FreeCAD.Vector(-0.0,-1.0,-
1.1920927534e-07),copy=False) 

App.ActiveDocument.addObject("Part::Cylinder",
"Cylinder") 

App.ActiveDocument.recompute() 
#Gui.SendMsgToActiveView("ViewFit") 
FreeCAD.getDocument("Unnamed").getObject("

Cylinder001").Height =  9.00 
FreeCAD.getDocument("Unnamed").getObject("

Cylinder001").Radius =  2.00 
Draft.rotate([FreeCAD.ActiveDocument.Cylinder

001],270.0,FreeCAD.Vector(0.0,-1.1920927534e-
07,1.0),axis=FreeCAD.Vector(-0.0,-1.0,-
1.1920927534e-07),copy=False) 

Draft.move([FreeCAD.ActiveDocument.Cylinder0
01],FreeCAD.Vector(0.0,-3.5762782602e-
07,3.0),copy=False) 

FreeCAD.getDocument("Unnamed").getObject("
Cylinder").Height =  5.00 

FreeCAD.getDocument("Unnamed").getObject("
Cylinder001").Radius =  1.00 

FreeCAD.getDocument("Unnamed").getObject("
Cylinder001").Radius =  2.00 

#Gui.ActiveDocument.ActiveObject.ShapeColor=
Gui.ActiveDocument.Cylinder001.ShapeColor 

#Gui.ActiveDocument.ActiveObject.LineColor=G
ui.ActiveDocument.Cylinder001.LineColor 

#Gui.ActiveDocument.ActiveObject.PointColor=
Gui.ActiveDocument.Cylinder001.PointColor 

Draft.move([FreeCAD.ActiveDocument.Part__Mi
rroring],FreeCAD.Vector(5.0,0.0,0.0),copy=False) 

#Gui.activeDocument().activeView().viewRear() 
App.ActiveDocument.addObject("Part::Cylinder",

"Cylinder") 
App.ActiveDocument.recompute() 
#Gui.SendMsgToActiveView("ViewFit") 
FreeCAD.getDocument("Unnamed").getObject("

Cylinder002").Height =  9.00 
FreeCAD.getDocument("Unnamed").getObject("

Cylinder002").Radius =  0.05 
Draft.move([FreeCAD.ActiveDocument.Cylinder0

02],FreeCAD.Vector(1.0,-5.960463767e-
07,5.0),copy=False) 

#Gui.activeDocument().activeView().viewAxometr
ТМ()’ 

Ɋɟɡɭɥɶɬɚɬ ɜɵɩɨɥɧɟɧɢɹ ɦɚɤɪɨɫɚ «Ɋɚɫɯɨɞɨɦɟɪ» 
ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 1. 

 
Ɋɢɫ. 1. Ɋɟɡɭɥɶɬɚɬ ɜɵɩɨɥɧɟɧɢɹ ɦɚɤɪɨɫɚ «Ɋɚɯɨɞɨ-

ɦɟɪ» 
 
ɋɥɟɞɭɸɳɢɦ ɷɬɚɩɨɦ, ɹɜɥɹɟɬɫɹ ɧɚɫɬɪɨɣɤɚ ɩɚɧɟ-

ɥɢ ɢɧɫɬɪɭɦɟɧɬɨɜ, ɩɪɟɞɫɬɚɜɥɟɧɧɚɹ ɧɚ ɪɢɫɭɧɤɟ 2. 

 
Ɋɢɫ. β. ɇɚɫɬɪɨɣɤɚ ɩɚɧɟɥɢ ɢɧɫɬɪɭɦɟɧɬɨɜ 

 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ ɧɚɦɢ ɪɚɡɪɚɛɨɬɚɧ ɦɟɯɚɧɢɡɦ ɩɨ-

ɫɬɪɨɟɧɢɹ ɚɤɫɨɧɨɦɟɬɪɢɱɟɫɤɨɣ ɫɯɟɦɵ ɍɂɊȽ, ɤɨɬɨ-
ɪɵɣ ɨɛɥɚɞɚɟɬ ɫɥɟɞɭɸɳɢɦɢ ɩɪɟɢɦɭɳɟɫɬɜɚɦɢμ 

 ɜɨɡɦɨɠɧɨɫɬɶ ɞɢɧɚɦɢɱɧɨɝɨ ɩɨɫɬɪɨɟɧɢɹ ɚɤ-
ɫɨɧɨɦɟɬɪɢɱɟɫɤɨɣ ɩɪɨɟɤɰɢɢ ɭɡɥɚ ɢɡɦɟɪɟɧɢɣ ɪɚɫɯɨ-
ɞɚ ɝɚɡɚν 

 ɜɨɡɦɨɠɧɨɫɬɶ ɩɨɫɬɪɨɟɧɢɹ ɨɞɧɨɬɢɩɧɵɯ 
ɫɯɟɦ ɪɚɡɥɢɱɧɵɦɢ ɩɨɥɶɡɨɜɚɬɟɥɹɦɢ ɧɟɡɚɜɢɫɢɦɨ 
ɞɪɭɝ ɨɬ ɞɪɭɝɚν 

 ɩɨɥɧɨɟ ɫɨɨɬɜɟɬɫɬɜɢɟ ɬɪɟɛɨɜɚɧɢɟ ɧɨɪɦɚ-
ɬɢɜɧɨ-ɬɟɯɧɢɱɟɫɤɨɣ ɞɨɤɭɦɟɧɬɚɰɢɢν 



XI Ɇɟɠɞɭɧɚɪɨɞɧɚɹ ɧɚɭɱɧɨ-ɩɪɚɤɬɢɱɟɫɤɚɹ ɤɨɧɮɟɪɟɧɰɢɹ ɫɬɭɞɟɧɬɨɜ, ɚɫɩɢɪɚɧɬɨɜ ɢ ɦɨɥɨɞɵɯ ɭɱɺɧɵɯ 
«Ɇɨɥɨɞɺɠɶ ɢ ɫɨɜɪɟɦɟɧɧɵɟ ɢɧɮɨɪɦɚɰɢɨɧɧɵɟ ɬɟɯɧɨɥɨɝɢɢ» 

___________________________________________________________________________ 

 326 

 ɦɢɧɢɦɚɥɶɧɵɟ ɡɚɬɪɚɬɵ. 
 
Ʌɢɬɟɪɚɬɭɪɚ 
1. ɋɌɈ Ƚɚɡɩɪɨɦ 5.32  «Ɉɪɝɚɧɢɡɚɰɢɹ ɢɡɦɟ-

ɪɟɧɢɣ ɩɪɢɪɨɞɧɨɝɨ ɝɚɡɚ» 

2. ɋɌɈ Ƚɚɡɩɪɨɦ 5.37  «ȿɞɢɧɵɟ ɬɟɯɧɢɱɟɫɤɢɟ 
ɬɪɟɛɨɜɚɧɢɹ ɧɚ ɨɛɨɪɭɞɨɜɚɧɢɟ ɭɡɥɨɜ ɢɡɦɟɪɟɧɢɹ ɪɚɫ-
ɯɨɞɚ ɢ ɤɨɥɢɱɟɫɬɜɚ ɩɪɢɪɨɞɧɨɝɨ ɝɚɡɚ, ɩɪɢɦɟɧɹɟɦɵɯ 
ɜ ɈȺɈ «Ƚɚɡɩɪɨɦ»» 

3. ɉɨ ɦɚɬɟɪɢɚɥɚɦ ɨɮɢɰɢɚɥɶɧɨɝɨ ɫɚɣɬɚ 
http://sourceforge.net/apps/mediawiki/free-
cad/index.php?title=Manual/ru 

 
ɋɂɋɌȿɆȺ ɉɈȾȾȿɊɀɄɂ ȽɊɍɉɉɈȼɈɃ ɊȺȻɈɌɕ ɉɊɂ ɎɈɊɆɂɊɈȼȺɇɂɂ 

əɁɕɄɈȼɈɃ ɄɈɆɉȿɌȿɇɐɂɂ 
ɂɜɚɧɨɜ Ƚ.Ⱥ., ɏɨɥɨɞɢɥɨɜ ɋ.Ⱥ. 

ɇɚɭɱɧɵɣ ɪɭɤɨɜɨɞɢɬɟɥɶμ Ȼɭɪɥɭɰɤɢɣ ȼ.ȼ., ɞɨɰɟɧɬ 
ɘɝɨɪɫɤɢɣ ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ ɭɧɢɜɟɪɫɢɬɟɬ 

6βκ011, Ɋɨɫɫɢɹ, Ɍɸɦɟɧɫɤɚɹ ɨɛɥɚɫɬɶ, ɝ. ɏɚɧɬɵ-Ɇɚɧɫɢɣɫɤ, ɭɥ. ɑɟɯɨɜɚ, 16 
E-mail: jeshio@yandex.ru 

ȼɜɟɞɟɧɢɟ 
Ɉɛɭɱɚɹɫɶ ɜ ɜɵɫɲɢɯ ɭɱɟɛɧɵɯ ɡɚɜɟɞɟɧɢɹɯ, ɭ 

ɦɧɨɝɢɯ ɫɬɭɞɟɧɬɨɜ ɜɨɡɧɢɤɚɟɬ ɩɪɨɛɥɟɦɚ ɫ ɢɡɭɱɟɧɢɟɦ 
ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɨɣ ɬɟɪɦɢɧɨɥɨɝɢɢ. ɉɪɨɛɥɟɦɚ ɭɫɭ-
ɝɭɛɥɹɟɬɫɹ ɬɟɦ, ɱɬɨ ɩɨɹɫɧɢɬɟɥɶɧɚɹ ɞɨɤɭɦɟɧɬɚɰɢɹ ɤ 
ɢɡɭɱɚɟɦɵɦ ɩɪɨɝɪɚɦɦɧɵɦ ɩɪɨɞɭɤɬɚɦ ɩɪɢɜɨɞɢɬɫɹ 
ɧɚ ɚɧɝɥɢɣɫɤɨɦ ɹɡɵɤɟ. ɉɟɪɟɞ ɧɚɦɢ ɛɵɥɚ ɩɨɫɬɚɜɥɟɧɚ 
ɡɚɞɚɱɚ ɩɨɦɨɱɶ ɫɬɭɞɟɧɬɚɦ ɩɨɧɹɬɶ ɫɭɬɶ ɧɟɢɡɜɟɫɬɧɵɯ 
ɬɟɪɦɢɧɨɜ ɢ ɜɵɭɱɢɬɶ ɢɯ ɚɧɝɥɢɣɫɤɢɟ ɚɧɚɥɨɝɢ, ɚ 
ɩɪɟɩɨɞɚɜɚɬɟɥɸ ɜɨɡɦɨɠɧɨɫɬɶ ɨɬɫɥɟɞɢɬɶ ɷɬɨɬ ɩɪɨ-
ɰɟɫɫ. 

ɋɨɜɪɟɦɟɧɧɵɟ ɬɟɯɧɨɥɨɝɢɢ ɩɨɡɜɨɥɹɸɬ ɪɟɲɢɬɶ 
ɷɬɭ ɡɚɞɚɱɭ, ɧɨ ɞɥɹ ɷɬɨɝɨ ɧɟɨɛɯɨɞɢɦɨ ɪɚɡɪɚɛɨɬɚɬɶ 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɟ ɩɪɨɝɪɚɦɦɧɨɟ ɨɛɟɫɩɟɱɟɧɢɟ, ɨɛ-
ɥɚɞɚɸɳɟɟ ɫɥɟɞɭɸɳɢɦɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢμ 

 ɫɜɨɟɜɪɟɦɟɧɧɚɹ ɢ ɫɬɪɭɤɬɭɪɢɪɨɜɚɧɧɚɹ ɩɨɞɚ-
ɱɚ ɢɧɮɨɪɦɚɰɢɢ ɨ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɵɯ ɬɟɪɦɢɧɚɯν 

 ɜɨɡɦɨɠɧɨɫɬɶ ɤɨɧɬɪɨɥɹ ɩɪɨɰɟɫɫɚ ɨɛɭɱɟɧɢɹ; 
 ɦɨɞɟɪɢɪɨɜɚɧɢɟ ɝɥɨɫɫɚɪɢɹ ɧɨɜɵɯ ɬɟɪɦɢ-

ɧɨɜ. 
ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɩɨɞɨɛɧɨɝɨ ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫ-

ɩɟɱɟɧɢɹ ɩɨɡɜɨɥɢɬμ 
 ɩɨɜɵɫɢɬɶ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɭɱɟɛɧɨɝɨ ɩɪɨ-

ɰɟɫɫɚ ɜɨ ɜɪɟɦɹ ɥɚɛɨɪɚɬɨɪɧɵɯ ɢ ɫɚɦɨɫɬɨɹɬɟɥɶɧɵɯ 
ɪɚɛɨɬν 

 ɩɨɜɵɫɢɬɶ ɹɡɵɤɨɜɭɸ ɤɨɦɩɟɬɟɧɰɢɸ ɫɬɭɞɟɧ-
ɬɨɜ; 

 ɩɨɡɜɨɥɢɬ ɫɨɡɞɚɬɶ ɭɧɢɮɢɰɢɪɨɜɚɧɧɵɣ ɝɥɨɫ-
ɫɚɪɢɣ ɬɟɪɦɢɧɨɜ ɞɥɹ ɩɪɟɩɨɞɚɜɚɬɟɥɟɣ ɤɚɮɟɞɪɵ, ɮɚ-
ɤɭɥɶɬɟɬɨɜ, ɢɧɫɬɢɬɭɬɨɜ. 

 
Ⱥɧɚɥɢɡ ɫɭɳɟɫɬɜɭɸɳɢɯ ɫɢɫɬɟɦ 
ɋɢɫɬɟɦɚ ɨɛɭɱɟɧɢɹ ɢɧɨɫɬɪɚɧɧɨɦɭ ɹɡɵɤɭ ɞɨ-

ɜɨɥɶɧɨ ɩɨɩɭɥɹɪɧɵɣ ɜɢɞ ɩɪɢɤɥɚɞɧɨɝɨ ɩɪɨɝɪɚɦɦɧɨ-
ɝɨ ɨɛɟɫɩɟɱɟɧɢɹ. Ʉɪɨɦɟ ɬɨɝɨ ɫɭɳɟɫɬɜɭɸɬ ɩɨɞɨɛɧɵɟ 
ɜɟɛ-ɫɟɪɜɢɫɵ ɬɚɤɢɯ ɜɟɛ-ɫɟɪɜɢɫɨɜ, ɩɪɟɞɥɚɝɚɸɳɢɯμ 
ɢɡɭɱɟɧɢɟ ɝɪɚɦɦɚɬɢɤɢ ɚɧɝɥɢɣɫɤɨɝɨ ɹɡɵɤɚ, ɬɚɤɢɯ ɤɚɤ 
HomeEnglish[1], ILoveEnglishДβЖν ɢɡɭɱɟɧɢɟ ɢ ɡɚɩɨ-
ɦɢɧɚɧɢɟ ɫɥɨɜ, ɫɟɪɜɢɫɵ WordDive[3], 
EnglishCardsД4Ж, ɚ ɬɚɤɠɟ ɢɧɬɟɪɚɤɬɢɜɧɵɟ ɚɭɞɢɨ ɢ 
ɜɢɞɟɨ ɪɟɫɭɪɫɵ, ɧɚɩɪɢɦɟɪ LearnAtHome[5], 
BeginEnglish[6]. 

ɇɟɫɦɨɬɪɹ ɧɚ ɜɫɺ ɪɚɡɧɨɨɛɪɚɡɢɟ ɫɭɳɟɫɬɜɭɸɳɢɯ 
ɫɢɫɬɟɦ, ɩɨɫɥɟ ɢɯ ɚɧɚɥɢɡɚ ɫɬɚɥɨ ɩɨɧɹɬɧɵɦ, ɱɬɨ 

ɬɪɟɛɭɟɦɨɝɨ ɮɭɧɤɰɢɨɧɚɥɚ ɨɧɢ ɧɟ ɩɪɟɞɨɫɬɚɜɥɹɸɬ. 
ɇɚɲɚ ɫɢɫɬɟɦɚ ɢɧɬɟɪɟɫɧɚ, ɩɪɟɠɞɟ ɜɫɟɝɨ ɬɟɦ, 

ɱɬɨ ɨɧɚ ɧɚɰɟɥɟɧɚ ɧɚ ɤɨɥɥɟɤɬɢɜɧɭɸ ɪɚɛɨɬɭ ɩɪɟɩɨ-
ɞɚɜɚɬɟɥɟɣ ɢ ɤɚɮɟɞɪ ɧɚɞ ɝɥɨɫɫɚɪɢɟɦ ɩɪɨɮɟɫɫɢɨ-
ɧɚɥɶɧɵɯ ɬɟɪɦɢɧɨɜ, ɚ ɬɚɤɠɟ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɟɺ ɤɚɤ 
ɞɥɹ ɡɚɩɨɦɢɧɚɧɢɹ ɬɟɪɦɢɧɨɜ, ɬɚɤ ɢ ɞɥɹ ɩɪɨɜɟɞɟɧɢɹ 
ɬɟɫɬɨɜ ɩɨ ɚɧɝɥɢɣɫɤɨɦɭ ɹɡɵɤɭ ɢ ɩɪɟɞɦɟɬɨɜ ɩɪɨɮɟɫ-
ɫɢɨɧɚɥɶɧɨɝɨ ɰɢɤɥɚ. 

 
ɋɬɪɭɤɬɭɪɚ ɫɢɫɬɟɦɵ 

 
Ɋɢɫ. 1. Ⱥɪɯɢɬɟɤɬɭɪɧɚɹ ɤɨɧɰɟɩɰɢɹ ɫɢɫɬɟɦɵ 

 
Ɉɫɧɨɜɧɨɣ ɚɪɯɢɬɟɤɬɭɪɧɨɣ ɤɨɧɰɟɩɰɢɟɣ ɪɚɡɪɚɛɚ-

ɬɵɜɚɟɦɨɣ ɫɢɫɬɟɦɵ (ɪɢɫ. 1) ɹɜɥɹɟɬɫɹ ɪɚɡɞɟɥɟɧɢɟ ɧɚ 
ɬɚɤɢɟ ɦɨɞɭɥɢ, ɤɚɤ ɥɢɱɧɵɣ ɤɚɛɢɧɟɬ, ɦɨɞɭɥɶ ɡɚɭɱɢ-
ɜɚɧɢɹ Elephans (ɫɥɨɧ ɥɚɬ.), ɬɟɫɬɢɪɨɜɚɧɢɹ – Mus 
(ɦɵɲɶ ɥɚɬ.) ɢ ɫɩɪɚɜɨɱɧɵɣ ɦɨɞɭɥɶ Cerebrum(ɦɨɡɝ 
ɥɚɬ.). Ⱦɥɹ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɤɚɠɞɨɝɨ ɢɡ ɦɨɞɭɥɟɣ 
ɧɟɨɛɯɨɞɢɦɚ ɩɪɟɞɜɚɪɢɬɟɥɶɧɚɹ ɪɟɝɢɫɬɪɚɰɢɹ. 

ɉɪɢ ɭɫɬɚɧɨɜɤɟ ɫɢɫɬɟɦɵ ɫɨɡɞɚɺɬɫɹ ɡɚɩɢɫɶ ɚɞɦɢ-
ɧɢɫɬɪɚɬɨɪɚ, ɭ ɤɨɬɨɪɨɣ ɩɪɢɫɭɬɫɬɜɭɸɬ ɜɫɟ ɩɪɚɜɚμ 
ɫɨɡɞɚɧɢɟ ɩɨɥɶɡɨɜɚɬɟɥɟɣ, ɨɩɪɟɞɟɥɟɧɢɟ ɩɪɚɜ ɞɥɹ 
ɝɪɭɩɩ ɢ ɞɥɹ ɤɚɠɞɨɝɨ ɩɨɥɶɡɨɜɚɬɟɥɹ ɨɬɞɟɥɶɧɨ, ɚ 
ɬɚɤɠɟ ɪɹɞ ɞɪɭɝɢɯ. ɉɪɢ ɪɟɝɢɫɬɪɚɰɢɢ ɩɨɥɶɡɨɜɚɬɟɥɢ 
ɜɵɛɢɪɚɸɬ ɬɢɩ ɭɱɺɬɧɨɣ ɡɚɩɢɫɢ (ɩɪɟɩɨɞɚɜɚɬɟɥɶ, 
ɦɨɞɟɪɚɬɨɪ, ɫɬɭɞɟɧɬ, ɝɨɫɬɶ). ȿɫɥɢ ɜɵɛɪɚɧ ɬɢɩ ɩɪɟ-
ɩɨɞɚɜɚɬɟɥɹ, ɬɨ ɚɞɦɢɧɢɫɬɪɚɬɨɪ ɞɨɥɠɟɧ ɩɨɞɬɜɟɪɞɢɬɶ 
ɟɝɨ ɪɟɝɢɫɬɪɚɰɢɸ. 

ȼ ɥɢɱɧɨɦ ɤɚɛɢɧɟɬɟ ɩɪɟɩɨɞɚɜɚɬɟɥɢ ɢɦɟɸɬ ɫɥɟ-
ɞɭɸɳɢɟ ɜɨɡɦɨɠɧɨɫɬɢμ ɜɜɟɫɬɢ ɧɨɜɵɟ ɬɟɪɦɢɧɵ, 
ɞɚɬɶ ɡɚɞɚɧɢɟ ɝɪɭɩɩɟ ɢ ɩɨɫɦɨɬɪɟɬɶ ɩɨɞɪɨɛɧɵɟ ɪɟ-
ɡɭɥɶɬɚɬɵ ɬɟɫɬɢɪɨɜɚɧɢɹ. ɉɪɢ ɨɩɪɟɞɟɥɟɧɢɢ ɬɟɪɦɢ-
ɧɨɜ, ɩɪɟɩɨɞɚɜɚɬɟɥɸ ɧɭɠɧɨ ɜɜɟɫɬɢ ɫɥɨɜɨ ɧɚ ɪɭɫ-
ɫɤɨɦ ɢ ɚɧɝɥɢɣɫɤɨɦ ɢ ɨɩɢɫɚɧɢɟ ɟɝɨ ɡɧɚɱɟɧɢɹ ɧɚ 
ɞɜɭɯ ɹɡɵɤɚɯ, ɚ ɬɚɤɠɟ ɜɵɛɪɚɬɶ ɤɚɬɟɝɨɪɢɸ. ɉɨɫɥɟ 
ɞɨɛɚɜɥɟɧɢɹ ɬɟɪɦɢɧɨɜ, ɞɪɭɝɢɟ ɩɪɟɩɨɞɚɜɚɬɟɥɢ ɦɨɝɭɬ 


