




 

1. ɉɅȺɇɂɊɍȿɆɕȿ ɊȿɁɍɅɖɌȺɌɕ ɈȻɍɑȿɇɂə ɉɈ ȾɂɋɐɂɉɅɂɇȿ 

 
Ɏɨɪɦɢɪɭɟɦɵɟ ɤɨɦɩɟɬɟɧɰɢɢ Ɍɪɟɛɨɜɚɧɢɹ ɤ ɪɟɡɭɥɶɬɚɬɚɦ ɨɛɭɱɟɧɢɹ 

№ Ʉɨɞ ɤɨɦɩɟɬɟɧɰɢɢ Ʉɨɦɩɟɬɟɧɰɢɹ 
Ɉɛɳɟɩɪɨɮɟɫɫɢɨɧɚɥɶɧɵɟ 

    

ɉɪɨɮɟɫɫɢɨɧɚɥɶɧɵɟ 
1 ɉɄ-6 ɍɦɟɧɢɟɦ 

ɢɫɩɨɥɶɡɨɜɚɬɶ 
ɫɬɚɧɞɚɪɬɧɵɟ ɫɪɟɞɫɬɜɚ 
ɚɜɬɨɦɚɬɢɡɚɰɢɢ 
ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɩɪɢ 
ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ 
ɞɟɬɚɥɟɣ ɢ ɭɡɥɨɜ 
ɦɚɲɢɧɨɫɬɪɨɢɬɟɥɶɧɵɯ 
ɤɨɧɫɬɪɭɤɰɢɣ ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 
ɬɟɯɧɢɱɟɫɤɢɦɢ 
ɡɚɞɚɧɢɹɦɢ 

ȼ ɪɟɡɭɥɶɬɚɬɟ ɨɫɜɨɟɧɢɹ ɞɢɫɰɢɩɥɢɧɵ 
ɨɛɭɱɚɸɳɢɣɫɹ ɞɨɥɠɟɧ 

Ɂɧɚɬɶ: ɮɨɪɦɚɬɵ ɫɨɡɞɚɜɚɟɦɵɯ ɮɚɣɥɨɜ, 

ɨɫɧɨɜɧɵɟ ɮɨɪɦɨɨɛɪɚɡɭɸɳɢɟ ɨɩɟɪɚɰɢɢ ɩɪɢ 
ɦɨɞɟɥɢɪɨɜɚɧɢɢ. 
ɍɦɟɬɶ: ɩɨɥɶɡɨɜɚɬɶɫɹ ɩɪɢɜɹɡɤɚɦɢ, ɫɟɬɤɨɣ, 
ɨɪɬɨɝɨɧɚɥɶɧɵɦ ɱɟɪɱɟɧɢɟɦ; ɫɨɡɞɚɜɚɬɶ ɜɫɟ 
ɬɢɩɵ ɮɚɣɥɨɜ, ɩɪɟɞɥɚɝɚɟɦɵɯ ɋȺɉɊ-

ɫɢɫɬɟɦɨɣ; ɫɨɡɞɚɜɚɬɶ ɩɚɪɚɦɟɬɪɢɡɨɜɚɧɧɨɟ 
ɢɡɨɛɪɚɠɟɧɢɟ, ɢɫɩɨɥɶɡɭɹ ɫɜɹɡɢ ɢ 
ɨɝɪɚɧɢɱɟɧɢɹ; ɪɚɛɨɬɚɬɶ ɫɨ ɫɩɟɰɢɮɢɤɚɰɢɟɣ; 
ɪɚɫɩɟɱɚɬɵɜɚɬɶ ɫɨɡɞɚɧɧɵɟ ɮɚɣɥɵ; 
ȼɥɚɞɟɬɶ: ɧɚɜɵɤɚɦɢ ɪɚɛɨɬɵ ɫ 
ɛɢɛɥɢɨɬɟɤɚɦɢ ɫɬɚɧɞɚɪɬɧɵɯ ɢɡɞɟɥɢɣ; 

ɤɨɦɚɧɞɚɦɢ ɬɜɟɪɞɨɬɟɥɶɧɨɝɨ ɦɨɞɟɥɢɪɨɜɚɧɢɹ; 
ɬɟɯɧɨɥɨɝɢɟɣ ɷɤɫɩɨɪɬɚ/ɢɦɩɨɪɬɚ 
ɝɪɚɮɢɱɟɫɤɢɯ ɮɚɣɥɨɜ;  

 



 

2. ɆȿɋɌɈ ȾɂɋɐɂɉɅɂɇɕ ȼ ɋɌɊɍɄɌɍɊȿ  ɈȻɊȺɁɈȼȺɌȿɅɖɇɈɃ 
ɉɊɈȽɊȺɆɆɕ 

ɋɨɞɟɪɠɚɧɢɟ ɞɢɫɰɢɩɥɢɧɵ ɨɫɧɨɜɵɜɚɟɬɫɹ ɢ ɹɜɥɹɟɬɫɹ ɥɨɝɢɱɟɫɤɢɦ ɩɪɨɞɨɥɠɟɧɢɟɦ 
ɫɥɟɞɭɸɳɢɯ ɞɢɫɰɢɩɥɢɧ: 

 
№ ɇɚɢɦɟɧɨɜɚɧɢɟ ɞɢɫɰɢɩɥɢɧɵ (ɦɨɞɭɥɹ) 
1 ɋɢɫɬɟɦɵ ɭɩɪɚɜɥɟɧɢɹ ɛɚɡɚɦɢ ɞɚɧɧɵɯ 

ɋɨɞɟɪɠɚɧɢɟ ɞɢɫɰɢɩɥɢɧɵ ɫɥɭɠɢɬ ɨɫɧɨɜɨɣ ɞɥɹ ɢɡɭɱɟɧɢɹ ɫɥɟɞɭɸɳɢɯ 
ɞɢɫɰɢɩɥɢɧ: 

 
№ ɇɚɢɦɟɧɨɜɚɧɢɟ ɞɢɫɰɢɩɥɢɧɵ (ɦɨɞɭɥɹ) 
1 Ⱥɜɬɨɦɚɬɢɡɚɰɢɹ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ ɢ ɫɪɟɞɫɬɜ 

ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɨɫɧɚɳɟɧɢɹ 

3. ɈȻɔȿɆ ȾɂɋɐɂɉɅɂɇɕ 

Ɉɛɳɚɹ ɬɪɭɞɨɟɦɤɨɫɬɶ ɞɢɫɰɢɩɥɢɧɵ ɫɨɫɬɚɜɥɹɟɬ __7__ ɡɚɱ. ɟɞɢɧɢɰ, _252___ɱɚɫɨɜ. 
 

ȼɢɞ ɭɱɟɛɧɨɣ ɪɚɛɨɬɵ ȼɫɟɝɨ 

ɱɚɫɨɜ 

ɋɟɦɟɫɬɪ 

№ 2 

Ɉɛɳɚɹ ɬɪɭɞɨɟɦɤɨɫɬɶ 
ɞɢɫɰɢɩɥɢɧɵ, ɱɚɫ 

252 252 

Ʉɨɧɬɚɤɬɧɚɹ ɪɚɛɨɬɚ 
(ɚɭɞɢɬɨɪɧɵɟ ɡɚɧɹɬɢɹ), ɜ ɬ.ɱ.: 

102 102 

ɥɟɤɰɢɢ 34 34 

ɥɚɛɨɪɚɬɨɪɧɵɟ 51 51 

ɩɪɚɤɬɢɱɟɫɤɢɟ 17 17 

ɋɚɦɨɫɬɨɹɬɟɥɶɧɚɹ ɪɚɛɨɬɚ 
ɫɬɭɞɟɧɬɨɜ, ɜ ɬɨɦ ɱɢɫɥɟ: 

150 150 

Ʉɭɪɫɨɜɨɣ ɩɪɨɟɤɬ    

Ʉɭɪɫɨɜɚɹ ɪɚɛɨɬɚ    

Ɋɚɫɱɟɬɧɨ-ɝɪɚɮɢɱɟɫɤɨɟ ɡɚɞɚɧɢɹ  18 18 

ɂɧɞɢɜɢɞɭɚɥɶɧɨɟ ɞɨɦɚɲɧɟɟ 
ɡɚɞɚɧɢɟ  

  

Дɪɭɝɢɟ ɜɢɞɵ ɫɚɦɨɫɬɨяɬɟɥɶɧɨɣ 
ɪɚɛɨɬɵ 

96 96 

Ɏɨɪɦɚ ɩɪɨɦɟɠɭɬɨɱɧɚɹ 
ɚɬɬɟɫɬɚɰɢɹ  

(ɡɚɱɟɬ, ɷɤɡɚɦɟɧ) 

ɗɤɡɚɦɟɧ 

(36) 

ɗɤɡɚɦɟɧ 

(36) 

 



 

4. ɋɈȾȿɊɀȺɇɂȿ ȾɂɋɐɂɉɅɂɇɕ 

4.1 ɇɚɢɦɟɧɨɜɚɧɢɟ ɬɟɦ, ɢɯ ɫɨɞɟɪɠɚɧɢɟ ɢ ɨɛɴɟɦ 

Ʉɭɪɫ_1_     ɋɟɦɟɫɬɪ 2___ 
 

№ 
ɩ/ɩ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɪɚɡɞɟɥɚ 

(ɤɪɚɬɤɨɟ ɫɨɞɟɪɠɚɧɢɟ) 

Ɉɛɴɟɦ ɧɚ ɬɟɦɚɬɢɱɟɫɤɢɣ 
ɪɚɡɞɟɥ ɩɨ ɜɢɞɚɦ ɭɱɟɛɧɨɣ 

ɧɚɝɪɭɡɤɢ, ɱɚɫ  

Ʌ
ɟɤ

ɰɢ
ɢ 

ɉ
ɪɚ

ɤɬ
ɢɱ

ɟɫ
ɤɢ

ɟ 
 

ɡɚ
ɧɹ

ɬɢ
ɹ 

Ʌ
ɚɛ

ɨɪ
ɚɬ

ɨɪ
ɧɵ

ɟ 
  

ɡɚ
ɧɹ

ɬɢ
ɹ 

ɋ
ɚɦ

ɨɫ
ɬɨ

ɹɬ
ɟɥ

ɶɧ
ɚɹ

  

ɪɚ
ɛɨ

ɬɚ
  

1. Ɉɫɧɨɜɧɵɟ ɩɨɧɹɬɢɹ ɢ ɨɩɪɟɞɟɥɟɧɢɹ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɝɨ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ 

 Ʉɪɚɬɤɚɹ ɢɫɬɨɪɢɱɟɫɤɚɹ ɢɧɮɨɪɦɚɰɢɹ. Ɉɛɡɨɪ ɝɪɚɮɢɱɟɫɤɢɯ ɩɚɤɟɬɨɜ: 
ɡɚɪɭɛɟɠɧɵɟ ɢ ɨɬɟɱɟɫɬɜɟɧɧɵɟ ɋȺɉɊ. ɋɢɫɬɟɦɚ ɄɈɆɉȺɋ 3D V16. 

ɋɢɫɬɟɦɚ AutoCAD: ɝɪɚɮɢɱɟɫɤɢɣ ɩɪɢɦɢɬɢɜ, ɝɪɚɮɢɱɟɫɤɢɣ ɨɛɴɟɤɬ. 
ɑɟɪɬɟɠ AutoCAD; ɝɪɚɧɢɰɵ ɱɟɪɬɟɠɚ, ɩɪɟɞɟɥɵ ɱɟɪɬɟɠɚ, ɫɢɫɬɟɦɚ 
ɤɨɨɪɞɢɧɚɬ, ɟɞɢɧɢɰɵ ɢɡɦɟɪɟɧɢɹ, ɩɪɨɬɨɬɢɩ ɱɟɪɬɟɠɚ.  
Ƚɥɚɜɧɨɟ ɦɟɧɸ. ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɜɨɡɦɨɠɧɨɫɬɟɣ Ʉɨɦɩɚɫ 
3D ɞɥɹ ɨɪɬɨɝɨɧɚɥɶɧɨɝɨ ɱɟɪɱɟɧɢɹ ɢ ɱɟɪɱɟɧɢɹ ɩɨ ɫɟɬɤɟ. 
Ʉɨɦɚɧɞɵ ɩɨɫɬɪɨɟɧɢɹ ɝɪɚɮɢɱɟɫɤɢɯ ɩɪɢɦɢɬɢɜɨɜ. 
Ʉɨɦɩɚɤɬɧɚɹ ɩɚɧɟɥɶ Ʉɨɦɩɚɫ 3D. ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɤɨɦɚɧɞ Ʉɨɦɩɚɫ 3D ɞɥɹ 
ɫɨɡɞɚɧɢɹ ɥɢɧɢɣ ɢ ɨɤɪɭɠɧɨɫɬɟɣ. 
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2. Ƚɪɚɮɢɱɟɫɤɢɟ ɩɪɢɦɢɬɢɜɵ 

 Ʉɨɦɚɧɞɵ ɜɵɱɟɪɱɢɜɚɧɢɹ ɝɪɚɮɢɱɟɫɤɢɯ ɩɪɢɦɢɬɢɜɨɜ ɜ ɪɚɡɥɢɱɧɵɯ ɋȺɉɊ 
ɫɢɫɬɟɦɚɯ. Ʉɨɦɚɧɞɚ Line: ɨɩɰɢɢ ɤɨɦɚɧɞɵ. 
Ɍɢɩɵ ɥɢɧɢɣ Ʉɨɦɚɧɞɵ ɞɥɹ ɜɵɱɟɪɱɢɜɚɧɢɹ ɥɢɧɢɣ ɪɚɡɥɢɱɧɨɣ ɬɨɥɳɢɧɵ. 
Ʌɨɦɚɧɵɟ ɥɢɧɢɢ (Pline).  

 Ʉɨɦɚɧɞɚ Circle – ɫɨɡɞɚɧɢɟ ɨɤɪɭɠɧɨɫɬɟɣ ɪɚɡɥɢɱɧɵɯ ɪɚɞɢɭɫɨɜ ɢ/ɢɥɢ 
ɞɢɚɦɟɬɪɨɜ. ɋɩɨɫɨɛɵ ɡɚɞɚɧɢɹ ɨɤɪɭɠɧɨɫɬɟɣ. 
Ʉɨɦɚɧɞɚ ɩɨɫɬɪɨɟɧɢɹ ɞɭɝ (Arc ). 

ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɤɨɦɚɧɞ Ʉɨɦɩɚɫ 3D ɞɥɹ ɫɨɡɞɚɧɢɹ ɨɬɪɟɡɤɨɜ, ɞɭɝ, 
ɨɤɪɭɠɧɨɫɬɟɣ , ɦɧɨɝɨɭɝɨɥɶɧɢɤɨɜ, ɩɪɹɦɨɭɝɨɥɶɧɢɤɨɜ. 
ɗɤɜɢɞɢɫɬɚɧɬɚ ɜ Ʉɨɦɩɚɫ 3D. 

ɋɨɡɞɚɧɢɟ ɫɩɢɪɚɥɢ Ⱥɪɯɢɦɟɞɚ, ɷɜɨɥɶɜɟɧɬɵ ɨɤɪɭɠɧɨɫɬɢ , ɞɜɭɯ-

ɰɟɧɬɪɨɜɵɯ, ɬɪɟɯ-ɰɟɧɬɪɨɜɵɯ, ɱɟɬɵɪɟɯ-ɰɟɧɬɪɨɜɵɯ ɡɚɜɢɬɤɨɜ. 

4 1 4 7 

3. ɉɪɢɜɹɡɤɢ. ɋɟɬɤɚ. ɋɥɨɢ. ɇɚɫɬɪɨɣɤɚ ɬɟɤɭɳɟɝɨ ɫɟɚɧɫɚ ɪɚɛɨɬɵ ɜ ɋȺɉɊ 

 Ɍɢɩɵ ɩɪɢɜɹɡɨɤ ɜ ɝɪɚɮɢɱɟɫɤɢɯ ɩɚɤɟɬɚɯ. Ⱥɤɬɢɜɚɰɢɹ ɩɪɢɜɹɡɨɤ. Ɂɚɩɪɟɬ 
ɩɪɢɜɹɡɨɤ. ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɫɟɬɤɢ (ɧɚɫɬɪɨɣɤɚ ɟɟ ɩɚɪɚɦɟɬɪɨɜ), 
ɨɪɬɨɝɨɧɚɥɶɧɨɝɨ ɱɟɪɱɟɧɢɹ. ɒɬɪɢɯɨɜɤɚ  ɡɚɦɤɧɭɬɵɯ ɨɛɥɚɫɬɟɣ. 
ɉɨɧɹɬɢɟ ɫɥɨɹ. ɋɨɡɞɚɧɢɹ ɫɥɨɟɜ. ɉɚɪɚɦɟɬɪɵ ɫɥɨɹ. ɂɡɦɟɧɟɧɢɟ ɩɚɪɚɦɟɬɪɨɜ 
ɫɥɨɹ. 
ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɤɥɚɜɢɚɬɭɪɧɵɯ, ɝɥɨɛɚɥɶɧɵɯ, ɥɨɤɚɥɶɧɵɯ ɩɪɢɜɹɡɨɤ ɜ 
Ʉɨɦɩɚɫ 3D ɩɪɢ ɜɵɱɟɪɱɢɜɚɧɢɢ ɝɪɚɮɢɱɟɫɤɢɯ ɩɪɢɦɢɬɢɜɨɜ. 

2 1 4 7 

4. Ɋɚɡɦɟɪɵ. ɂɡɦɟɪɟɧɢɹ ɝɪɚɮɢɱɟɫɤɢɯ ɩɪɢɦɢɬɢɜɨɜ 
 Ɍɢɩɵ ɪɚɡɦɟɪɨɜ. ɉɪɨɫɬɚɧɨɜɤɚ ɪɚɡɦɟɪɨɜ ɜ Ʉɨɦɩɚɫ 3D.  

ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɩɚɧɟɥɢ ɢɧɫɬɪɭɦɟɧɬɨɜ ɂɡɦɟɪɟɧɢɹ ɞɥɹ ɢɡɦɟɪɟɧɢɹ 
ɨɛɴɟɤɬɨɜ ɜ Ʉɨɦɩɚɫ 3D. 

Ⱥɫɫɨɰɢɚɬɢɜɧɨɫɬɶ ɪɚɡɦɟɪɨɜ. ɂɡɦɟɧɟɧɢɟ ɪɚɡɦɟɪɧɨɣ ɧɚɞɩɢɫɢ. 
ɒɬɪɢɯɨɜɤɚ. Ɂɚɥɢɜɤɚ. 

4 1 4 7 

5. Ɉɛɳɢɟ ɤɨɦɚɧɞɵ ɪɟɞɚɤɬɢɪɨɜɚɧɢɹ ɝɪɚɮɢɱɟɫɤɢɯ ɩɪɢɦɢɬɢɜɨɜ. Ɏɚɫɤɢ. ɋɤɪɭɝɥɟɧɢɹ. 
 ȼɵɛɨɪ ɨɛɴɟɤɬɚ (ɫɩɨɫɨɛɵ). Ʉɨɦɚɧɞɵ Select, Erase, Oops, Break. 

Ʉɨɩɢɪɨɜɚɧɢɟ ɢ ɩɟɪɟɦɟɳɟɧɢɟ ɨɛɴɟɤɬɨɜ (Move, Copy). 

Ɉɛɳɢɟ ɤɨɦɚɧɞɵ ɪɟɞɚɤɬɢɪɨɜɚɧɢɹ ɝɪɚɮɢɱɟɫɤɢɯ ɩɪɢɦɢɬɢɜɨɜ ɜ Ʉɨɦɩɚɫ 
3D. ɉɨɫɬɪɨɟɧɢɟ ɨɛɴɟɤɬɨɜ, ɩɚɪɚɥɥɟɥɶɧɵɯ ɞɚɧɧɨɦɭ ɨɛɴɟɤɬɭ (Offset). 

Ⱦɟɥɟɧɢɟ ɨɛɴɟɤɬɚ ɧɚ ɡɚɞɚɧɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɫɟɝɦɟɧɬɨɜ (Divide). 

ɉɨɜɨɪɨɬ ɨɛɴɟɤɬɨɜ (Rotate), ɡɟɪɤɚɥɶɧɨɟ ɨɬɨɛɪɚɠɟɧɢɟ (Mirror). Ɇɚɫɲɬɚɛ 
(Scale). Ʉɨɦɚɧɞɚ ɢɡɦɟɧɟɧɢɹ ɦɚɫɲɬɚɛɚ ɱɟɪɬɟɠɚ. ɋɨɡɞɚɧɢɟ 

4 4 6 14 



ɩɪɹɦɨɭɝɨɥɶɧɵɯ ɢ ɩɨɥɹɪɧɵɯ  ɦɚɬɪɢɰ ɢɡ ɨɛɴɟɤɬɨɜ. ɂɡɦɟɧɟɧɢɟ ɫɜɨɣɫɬɜ 
ɩɪɢɦɢɬɢɜɨɜ. ɂɡɦɟɧɟɧɢɟ ɨɛɳɢɯ ɫɜɨɣɫɬɜ ɝɪɚɮɢɱɟɫɤɢɯ ɩɪɢɦɢɬɢɜɨɜ. 
Ɏɭɧɤɰɢɢ ɩɪɨɬɹɝɢɜɚɧɢɹ (Stretch), ɨɬɫɟɱɟɧɢɹ (Trim); Extent, ɒɚɝ ɤɭɪɫɨɪɚ 
(Snap). Osnap – ɜɟɥɢɱɢɧɚ Ɋɟɞɚɤɬɢɪɨɜɚɧɢɟ ɥɨɦɚɧɨɣ ɜ ɰɟɥɨɦ. 
Ɋɟɞɚɤɬɢɪɨɜɚɧɢɟ ɜɟɪɲɢɧ ɥɨɦɚɧɨɣ ɥɢɧɢɢ.  
Fillet (ɫɨɩɪɹɠɟɧɢɟ, ɫɤɪɭɝɥɟɧɢɟ). ɋɧɹɬɢɟ ɮɚɫɨɤ. 

6. ɉɨɫɬɪɨɟɧɢɟ ɦɚɫɫɢɜɨɜ ɢɡ ɨɛɴɟɤɬɨɜ  
 Ɍɢɩɵ ɦɚɫɫɢɜɨɜ.  

ɋɨɡɞɚɧɢɟ ɩɨɥɹɪɧɵɯ ɢ ɩɪɹɦɨɭɝɨɥɶɧɵɯ ɦɚɬɪɢɰ ɢɡ ɨɛɴɟɤɬɨɜ. 
ɉɚɪɚɦɟɬɪɵ ɤɨɦɚɧɞɵ (Array). ȼɚɪɢɚɧɬɵ ɨɬɨɛɪɚɠɟɧɢɹ ɪɚɡɦɧɨɠɚɟɦɵɯ 
ɨɛɴɟɤɬɨɜ.  
 

2 1 6 7 

7. Ȼɢɛɥɢɨɬɟɤɢ.  
 ɋɬɪɭɤɬɭɪɚ ɛɢɛɥɢɨɬɟɤ ɜ Ʉɨɦɩɚɫ 3D,  ȼɢɞɵ ɛɢɛɥɢɨɬɟɤ. ȼɫɬɚɜɤɚ 

ɮɪɚɝɦɟɧɬɚ ɢɡ ɛɢɛɥɢɨɬɟɤɢ. 
ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɛɢɛɥɢɨɬɟɤ Ʉɨɦɩɚɫ 3D  ɞɥɹ ɜɫɬɚɜɤɢ ɜ ɱɟɪɬɟɠ 
ɫɬɚɧɞɚɪɬɧɵɯ ɢɡɞɟɥɢɣ ɦɚɲɢɧɨɫɬɪɨɟɧɢɹ. 

2 1 4 9 

8. ɉɨɧɹɬɢɟ ɜɢɞɚ ɜ ɤɨɦɩɶɸɬɟɪɧɨɣ ɝɪɚɮɢɤɟ. ɉɚɪɚɦɟɬɪɵ ȼɢɞɚ. 
 Ⱦɨɛɚɜɥɟɧɢɟ ɜɢɞɚ ɜ ɱɟɪɬɟɠ. ɉɚɪɚɦɟɬɪɵ ɜɢɞɨɜ. 

ɂɡɦɟɧɟɧɢɟ ɦɚɫɲɬɚɛɚ ɜɢɞɚ. 
Ⱦɨɛɚɜɥɟɧɢɟ ɬɚɛɥɢɰ ɢ ɬɟɯɧɢɱɟɫɤɢɯ ɬɪɟɛɨɜɚɧɢɣ ɜ ɱɟɪɬɟɠ. 
Ɋɚɛɨɬɚ ɫ ɬɟɤɫɬɨɦ. ɋɨɡɞɚɧɢɟ ɬɟɤɫɬɨɜɵɯ ɮɚɣɥɨɜ. ȼɫɬɚɜɤɚ ɬɟɤɫɬɚ ɜ 
ɝɪɚɮɢɱɟɫɤɢɣ ɮɚɣɥ. ɉɚɪɚɦɟɬɪɵ ɬɟɤɫɬɚ. Ɏɨɪɦɚɬɢɪɨɜɚɧɢɟ ɬɟɤɫɬɚ.  
 

2 1 3 9 

9. ɉɚɪɚɦɟɬɪɢɡɚɰɢɹ. 
 ɉɨɧɹɬɢɟ ɩɚɪɚɦɟɬɪɢɱɟɫɤɨɝɨ ɢɡɨɛɪɚɠɟɧɢɹ. ȼɢɞɵ ɩɚɪɚɦɟɬɪɢɡɚɰɢɢ. 

ɋɩɨɫɨɛɵ ɫɨɡɞɚɧɢɹ ɩɚɪɚɦɟɬɪɢɱɟɫɤɨɝɨ ɢɡɨɛɪɚɠɟɧɢɹ. 
ɋɜɹɡɢ ɢ ɨɝɪɚɧɢɱɟɧɢɹ, ɧɚɤɥɚɞɵɜɚɟɦɵɟ ɧɚ ɝɪɚɮɢɱɟɫɤɢɟ ɩɪɢɦɢɬɢɜɵ ɜ 
ɩɪɨɰɟɫɫɟ ɫɨɡɞɚɧɢɹ ɩɚɪɚɦɟɬɪɢɱɟɫɤɨɝɨ ɢɡɨɛɪɚɠɟɧɢɹ. 
ɉɨɧɹɬɢɟ ɚɫɫɨɰɢɚɬɢɜɧɨɝɨ ɪɚɡɦɟɪɚ, ɲɬɪɢɯɨɜɤɢ ɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ 
ɨɛɨɡɧɚɱɟɧɢɣ. 
ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɮɭɧɤɰɢɣ ɞɥɹ ɫɨɡɞɚɧɢɹ ɩɚɪɚɦɟɬɪɢɱɟɫɤɨɝɨ ɢɡɨɛɪɚɠɟɧɢɹ 

4 2 6 7 

10. ɉɟɱɚɬɶ ɱɟɪɬɟɠɟɣ 
 ɉɟɱɚɬɶ ɱɟɪɬɟɠɟɣ. ɇɚɫɬɪɨɣɤɚ ɩɟɱɚɬɢ. ɋɩɨɫɨɛɵ ɜɵɜɨɞɚ ɝɪɚɮɢɱɟɫɤɢɯ 

ɮɚɣɥɨɜ ɧɚ ɩɟɱɚɬɶ. 
 

1 1 1 3 

11. ɗɤɫɩɨɪɬ/ɢɦɩɨɪɬ ɝɪɚɮɢɱɟɫɤɨɣ ɢɧɮɨɪɦɚɰɢɢ 
 Ɋɚɛɨɬɵ ɫ ɞɚɧɧɵɦɢ ɢɡ ɜɧɟɲɧɢɯ ɢɫɬɨɱɧɢɤɨɜ. ɗɤɫɩɨɪɬ/ɢɦɩɨɪɬ 

ɢɧɮɨɪɦɚɰɢɢ. ȼɨɡɦɨɠɧɨɫɬɢ ɫɨɯɪɚɧɟɧɢɹ  ɮɚɣɥɨɜ ɜ ɪɚɡɥɢɱɧɵɟ ɮɨɪɦɚɬɵ 
ɮɚɣɥɨɜ. 

1 1 1 3 

12.  Ɉɫɧɨɜɵ 3D-ɦɨɞɟɥɢɪɨɜɚɧɢɹ 
 Ɋɚɡɥɢɱɧɵɟ ɬɟɯɧɨɥɨɝɢɢ ɫɨɡɞɚɧɢɢ ɹ 3D-ɦɨɞɟɥɟɣ. ȼɢɞɵ ɦɨɞɟɥɢɪɨɜɚɧɢɹ. 

Ɉɫɧɨɜɧɵɟ ɮɨɪɦɨɨɛɪɚɡɭɸɳɢɟ ɨɩɟɪɚɰɢɢ ɩɪɢ ɫɨɡɞɚɧɢɢ ɬɜɟɪɞɨɬɟɥɶɧɵɯ 
ɨɛɴɟɤɬɨɜ.  Ɉɫɧɨɜɧɵɟ ɩɨɧɹɬɢɹ ɢ ɨɩɪɟɞɟɥɟɧɢɹ  ɜ ɬɜɟɪɞɨɬɟɥɶɧɨɦ 
ɦɨɞɟɥɢɪɨɜɚɧɢɢ. ɉɨɧɹɬɢɟ ɤɨɧɬɭɪɚ, ɷɫɤɢɡɚ. Ɉɫɧɨɜɧɵɟ ɬɪɟɛɨɜɚɧɢɹ ɤ 
ɷɫɤɢɡɚɦ ɞɥɹ ɨɫɧɨɜɧɵɯ ɨɩɟɪɚɰɢɣ  ɦɨɞɟɥɢɪɨɜɚɧɢɹ. 
 

6 2 10 17 

 ȼɋȿȽɈ 34 17 51 96 
 

4.2. ɋɨɞɟɪɠɚɧɢɟ ɩɪɚɤɬɢɱɟɫɤɢɯ ɡɚɧɹɬɢɣ 
 

№ 
ɩ/ɩ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 

ɪɚɡɞɟɥɚ ɞɢɫɰɢɩɥɢɧɵ 

Ɍɟɦɚ ɩɪɚɤɬɢɱɟɫɤɨɝɨ 
(ɫɟɦɢɧɚɪɫɤɨɝɨ) ɡɚɧɹɬɢɹ 

Ʉ-ɜɨ 

ɱɚɫɨɜ 

Ʉ-ɜɨ 
ɱɚɫɨɜ 

ɋɊɋ 

ɫɟɦɟɫɬɪ №_2_ 

1.  Ɉɫɧɨɜɧɵɟ ɩɨɧɹɬɢɹ ɢ ɨɩɪɟɞɟɥɟɧɢɹ 
ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɝɨ 

ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ 

ɗɥɟɦɟɧɬɵ ɪɚɛɨɱɟɝɨ ɨɤɧɚ. 
ɂɧɫɬɪɭɦɟɧɬɚɥɶɧɵɟ ɩɚɧɟɥɢ. 

1 1 

2.  Ƚɪɚɮɢɱɟɫɤɢɟ ɩɪɢɦɢɬɢɜɵ ȼɵɛɨɪ ɝɪɚɮɢɱɟɫɤɢɯ 
ɩɪɢɦɢɬɢɜɨɜ. ɉɚɪɚɦɟɬɪɵ 

1 1 



ɩɪɢɦɢɬɢɜɨɜ. 

3.  ɉɪɢɜɹɡɤɢ. ɋɟɬɤɚ. ɋɥɨɢ. ɇɚɫɬɪɨɣɤɚ 
ɬɟɤɭɳɟɝɨ ɫɟɚɧɫɚ ɪɚɛɨɬɵ ɜ ɋȺɉɊ 

Ɍɢɩɵ ɩɪɢɜɹɡɨɤ.  
ɉɚɪɚɦɟɬɪɵ ɫɥɨɹ. 

1 1 

4.  Ɋɚɡɦɟɪɵ. ɂɡɦɟɪɟɧɢɹ ɝɪɚɮɢɱɟɫɤɢɯ 
ɩɪɢɦɢɬɢɜɨɜ 

Ɋɚɡɦɟɪɵ: ɬɢɩɵ, ɩɚɪɚɦɟɬɪɵ. 1 1 

5.  Ɉɛɳɢɟ ɤɨɦɚɧɞɵ ɪɟɞɚɤɬɢɪɨɜɚɧɢɹ 
ɝɪɚɮɢɱɟɫɤɢɯ ɩɪɢɦɢɬɢɜɨɜ. Ɏɚɫɤɢ. 

ɋɤɪɭɝɥɟɧɢɹ. 

Ʉɨɦɚɧɞɵ: ɭɫɟɱɶ, ɭɞɥɢɧɢɬɶ, 
ɪɚɫɱɥɟɧɢɬɶ, ɞɟɮɨɪɦɚɰɢɢ. 

ɋɨɩɪɹɠɟɧɢɹ 

4 4 

6.  ɉɨɫɬɪɨɟɧɢɟ ɦɚɫɫɢɜɨɜ ɢɡ ɨɛɴɟɤɬɨɜ  ɉɨɥɹɪɧɵɣ ɦɚɫɫɢɜ. 
ɉɪɹɦɨɭɝɨɥɶɧɵɣ ɦɚɫɫɢɜ. 

1 1 

7.  Ȼɢɛɥɢɨɬɟɤɢ Ɍɢɩɵ ɛɢɛɥɢɨɬɟɤ. ɉɚɪɚɦɟɬɪɵ 
ɛɢɛɥɢɨɬɟɱɧɨɝɨ ɷɥɟɦɟɧɬɚ 

1 1 

8.  ɉɨɧɹɬɢɟ ɜɢɞɚ ɜ ɤɨɦɩɶɸɬɟɪɧɨɣ 
ɝɪɚɮɢɤɟ. ɉɚɪɚɦɟɬɪɵ ȼɢɞɚ. 

ɉɚɪɚɦɟɬɪɵ ɜɢɞɚ. 1 1 

9.  ɉɚɪɚɦɟɬɪɢɡɚɰɢɹ. ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɜɵɪɚɠɟɧɢɣ 
ɩɪɢ ɩɚɪɚɦɟɬɪɢɡɚɰɢɢ. 

2 2 

10.  ɉɟɱɚɬɶ ɱɟɪɬɟɠɟɣ ɉɟɱɚɬɶ ɪɚɡɧɵɯ ɮɨɪɦɚɬɨɜ. 
Ɍɢɩɵ ɜɵɜɨɞɚ. 

1 1 

11.  ɗɤɫɩɨɪɬ/ɢɦɩɨɪɬ ɝɪɚɮɢɱɟɫɤɨɣ 
ɢɧɮɨɪɦɚɰɢɢ 

ɋɨɯɪɚɧɟɧɢɟ ɞɨɤɭɦɟɧɬɨɜ ɜ 
ɪɚɡɧɵɯ ɮɨɪɦɚɬɚɯ 

1 1 

12.  Ɉɫɧɨɜɵ 3D-ɦɨɞɟɥɢɪɨɜɚɧɢɹ Ɉɩɟɪɚɰɢɹ ɜɵɞɚɜɥɢɜɚɧɢɹ. 
Ɉɩɟɪɚɰɢɹ ɜɪɚɳɟɧɢɹ. 

Ɉɩɟɪɚɰɢɹ ɩɨ ɫɟɱɟɧɢɹɦ. 
Ɉɩɟɪɚɰɢɹ ɤɢɧɟɦɚɬɢɱɟɫɤɚɹ. 

2 2 

ɂɌɈȽɈ: 17 17 
ȼɋȿȽɈ: 17 

 

4.3. ɋɨɞɟɪɠɚɧɢɟ ɥɚɛɨɪɚɬɨɪɧɵɯ ɡɚɧɹɬɢɣ 

 
№ 
ɩ/ɩ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 

ɪɚɡɞɟɥɚ ɞɢɫɰɢɩɥɢɧɵ 

Ɍɟɦɚ ɥɚɛɨɪɚɬɨɪɧɨɝɨ ɡɚɧɹɬɢɹ Ʉ-ɜɨ 

ɱɚɫɨɜ 

Ʉ-ɜɨ 
ɱɚɫɨɜ 

ɋɊɋ 

ɫɟɦɟɫɬɪ №_2_ 

1.  Ɉɫɧɨɜɧɵɟ ɩɨɧɹɬɢɹ ɢ 
ɨɩɪɟɞɟɥɟɧɢɹ 

ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɝɨ 
ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ 

№1. Ʌɢɧɢɢ. * 

№ 2. Ɉɤɪɭɠɧɨɫɬɢ. * 

 

2 4 

2.  Ƚɪɚɮɢɱɟɫɤɢɟ 
ɩɪɢɦɢɬɢɜɵ 

№1. Ʌɢɧɢɢ. ** 

№ 2. Ɉɤɪɭɠɧɨɫɬɢ. ** 

№3. Ⱦɟɥɟɧɢɟ ɨɤɪɭɠɧɨɫɬɢ ɧɚ ɱɚɫɬɢ.* 

№4. Ⱦɟɬɚɥɶ ɤɪɭɝɥɨɣ ɮɨɪɦɵ.* 

 

4 4 

3.  ɉɪɢɜɹɡɤɢ. ɋɟɬɤɚ. 
ɋɥɨɢ. ɇɚɫɬɪɨɣɤɚ 
ɬɟɤɭɳɟɝɨ ɫɟɚɧɫɚ 
ɪɚɛɨɬɵ ɜ ɋȺɉɊ 

№3. Ⱦɟɥɟɧɢɟ ɨɤɪɭɠɧɨɫɬɢ ɧɚ ɱɚɫɬɢ.** 

№4. Ⱦɟɬɚɥɶ ɤɪɭɝɥɨɣ ɮɨɪɦɵ.** 

 

4 5 

4.  Ɋɚɡɦɟɪɵ. ɂɡɦɟɪɟɧɢɹ 
ɝɪɚɮɢɱɟɫɤɢɯ 
ɩɪɢɦɢɬɢɜɨɜ 

№4. Ⱦɟɬɚɥɶ ɤɪɭɝɥɨɣ ɮɨɪɦɵ.* 

№8. ɉɨɫɬɪɨɟɧɢɟ ɋɩɢɪɚɥɢ Ⱥɪɯɢɦɟɞɚ. 
Ɂɚɜɢɬɤɢ* 

4 4 



 

5.  Ɉɛɳɢɟ ɤɨɦɚɧɞɵ 
ɪɟɞɚɤɬɢɪɨɜɚɧɢɹ 

ɝɪɚɮɢɱɟɫɤɢɯ 
ɩɪɢɦɢɬɢɜɨɜ. Ɏɚɫɤɢ. 

ɋɤɪɭɝɥɟɧɢɹ. 

№5. ɋɤɪɭɝɥɟɧɢɹ. Ɏɚɫɤɢ.* 

№6. ɑɟɪɬɟɠ ɞɟɬɚɥɢ.* 

№7. Ⱦɟɬɚɥɶ.* 

 

4 4 

6.  ɉɨɫɬɪɨɟɧɢɟ ɦɚɫɫɢɜɨɜ 
ɢɡ ɨɛɴɟɤɬɨɜ  

№7. Ⱦɟɬɚɥɶ.** 

№11. ɗɥɥɢɩɫɵ.* 

6 5 

7.  Ȼɢɛɥɢɨɬɟɤɢ №9. Ȼɢɛɥɢɨɬɟɤɚ ɫɬɚɧɞɚɪɬɧɵɯ ɢɡɞɟɥɢɣ.* 4 8 

8.  ɉɨɧɹɬɢɟ ɜɢɞɚ ɜ 
ɤɨɦɩɶɸɬɟɪɧɨɣ 

ɝɪɚɮɢɤɟ. ɉɚɪɚɦɟɬɪɵ 
ȼɢɞɚ. 

№10. ɋɨɡɞɚɧɢɟ ɱɟɪɬɟɠɚ ɫ ɜɢɞɚɦɢ.* 

№12. Ɋɚɛɨɬɚ ɫ ɜɢɞɚɦɢ.* 

6 7 

9.  ɉɚɪɚɦɟɬɪɢɡɚɰɢɹ. №13. ɉɚɪɚɦɟɬɪɢɡɚɰɢɹ.* 

№.14. ɉɚɪɚɦɟɬɪɢɡɚɰɢɹ. ɂɫɩɨɥɶɡɨɜɚɧɢɟ 
ɩɟɪɟɦɟɧɧɵɯ  ɜ  ɜɵɪɚɠɟɧɢɹɯ.* 

 

8 8 

10.  ɉɟɱɚɬɶ ɱɟɪɬɟɠɟɣ №11. ɇɚɫɬɪɨɣɤɚ ɩɟɱɚɬɢ.*/** 

 

2 3 

11.  ɗɤɫɩɨɪɬ/ɢɦɩɨɪɬ 
ɝɪɚɮɢɱɟɫɤɨɣ 
ɢɧɮɨɪɦɚɰɢɢ 

№12. ɂɦɩɨɪɬ ɮɚɣɥɨɜ. ɗɤɫɩɨɪɬ 
ɮɚɣɥɨɜ.*/** 

2 3 

12.  Ɉɫɧɨɜɵ 3D-

ɦɨɞɟɥɢɪɨɜɚɧɢɹ 

№15. Ⱦɟɬɚɥɶ, ɩɨɥɭɱɟɧɧɚɹ ɨɩɟɪɚɰɢɟɣ 
ɜɵɞɚɜɥɢɜɚɧɢɹ. * 

№16. Ⱦɟɬɚɥɶ, ɩɨɥɭɱɟɧɧɚɹ ɨɩɟɪɚɰɢɟɣ 
ɜɪɚɳɟɧɢɹ.* 

№17. Ⱦɟɬɚɥɶ ,ɩɨɥɭɱɟɧɧɚɹ ɨɩɟɪɚɰɢɟɣ ɩɨ 
ɫɟɱɟɧɢɹɦ. * 

№18. Ʉɢɧɟɦɚɬɢɱɟɫɤɚɹ ɨɩɟɪɚɰɢɹ.* 

5 7 

* - - ɜɵɩɨɥɧɟɧɢɟ ɜ Ʉɨɦɩɚɫ 3D V16; ** - ɜɵɩɨɥɧɟɧɢɟ ɜ ACAD;    

ɂɌɈȽɈ: 51 62 
    

 

5. ɎɈɇȾ ɈɐȿɇɈɑɇɕɏ ɋɊȿȾɋɌȼ ȾɅə ɉɊɈȼȿȾȿɇɂə ɌȿɄɍɓȿȽɈ 
ɄɈɇɌɊɈɅə ɍɋɉȿȼȺȿɆɈɋɌɂ, ɉɊɈɆȿɀɍɌɈɑɇɈɃ ȺɌɌȿɋɌȺɐɂɂ 

ɉɈ ɂɌɈȽȺɆ ɈɋȼɈȿɇɂə ȾɂɋɐɂɉɅɂɇɕ 

 

5.1. ɉɟɪɟɱɟɧɶ ɤɨɧɬɪɨɥɶɧɵɯ ɜɨɩɪɨɫɨɜ (ɬɢɩɨɜɵɯ ɡɚɞɚɧɢɣ) 
 

№ 
ɩ/ɩ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 

ɪɚɡɞɟɥɚ ɞɢɫɰɢɩɥɢɧɵ 

ɋɨɞɟɪɠɚɧɢɟ ɜɨɩɪɨɫɨɜ (ɬɢɩɨɜɵɯ ɡɚɞɚɧɢɣ) 

1 Ɉɫɧɨɜɧɵɟ ɩɨɧɹɬɢɹ ɢ 
ɨɩɪɟɞɟɥɟɧɢɹ 

ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɝɨ 
ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ 

1. ɇɚɡɧɚɱɟɧɢɟ ɩɚɤɟɬɚ AutoCAD. Ɉɫɧɨɜɧɵɟ ɩɨɧɹɬɢɹ ɢ ɨɩɪɟɞɟɥɟɧɢɹ. 
2. ɉɨɧɹɬɢɹ ɝɪɚɧɢɰɵ ɱɟɪɬɟɠɚ, ɩɪɟɞɟɥɨɜ ɱɟɪɬɟɠɚ, ɫɢɫɬɟɦɵ ɤɨɨɪɞɢɧɚɬ, 

ɩɪɟɞɟɥɨɜ ɢɡɨɛɪɚɠɟɧɢɹ, ɟɞɢɧɢɰ ɢɡɦɟɪɟɧɢɹ 

3. ɇɚɫɬɪɨɣɤɚ ɩɚɪɚɦɟɬɪɨɜ ɥɢɫɬɚ (ɮɨɪɦɚɬ, ɨɮɨɪɦɥɟɧɢɟ, ɨɪɢɟɧɬɚɰɢɹ). 
4. Ʉɨɦɚɧɞɵ ɩɨɫɬɪɨɟɧɢɹ ɥɢɧɢɢ, ɞɭɝɢ, ɨɤɪɭɠɧɨɫɬɢ 

5. ɋɩɨɫɨɛɵ ɡɚɞɚɧɢɹ ɤɨɨɪɞɢɧɚɬ ɬɨɱɤɢ. ɉɪɢɦɟɪɵ. 
6. Ɍɢɩɵ ɮɚɣɥɨɜ, ɫɨɡɞɚɜɚɟɦɵɟ ɜ ɫɢɫɬɟɦɟ ɄɈɆɉȺɋ. 
7. Ʉɨɦɚɧɞɵ ɭɩɪɚɜɥɟɧɢɹ ɢɡɨɛɪɚɠɟɧɢɟɦ. 

2 Ƚɪɚɮɢɱɟɫɤɢɟ 
ɩɪɢɦɢɬɢɜɵ 

1. ɋɩɨɫɨɛɵ ɜɵɛɨɪɚ (ɭɤɚɡɚɧɢɹ) ɝɪɚɮɢɱɟɫɤɢɯ ɨɛɴɟɤɬɨɜ ɜ ɄɈɆɉȺɋ ɢ 
ACAD. 

2. Ʉɨɦɚɧɞɵ ɩɨɫɬɪɨɟɧɢɹ ɬɪɚɫɫ ɢ ɥɨɦɚɧɧɵɯ. 
3. Ʉɨɦɚɧɞɵ ɩɨɫɬɪɨɟɧɢɹ ɦɧɨɝɨɭɝɨɥɶɧɢɤɨɜ. 
4. Ʉɨɦɚɧɞɵ ɩɨɫɬɪɨɟɧɢɹ ɷɥɥɢɩɫɨɜ. 



5. ɉɨɫɬɪɨɟɧɢɟ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɯ ɥɢɧɢɣ. Ɂɚɞɚɧɢɟ ɭɝɥɚ ɥɭɱɚ. 
6. ɉɨɫɬɪɨɟɧɢɟ ɬɨɱɤɢ. ɉɚɪɚɦɟɬɪɵ ɤɨɦɚɧɞɵ. ɋɬɢɥɢ ɨɬɨɛɪɚɠɟɧɢɹ ɬɨɱɟɤ. 
7. Ʉɨɦɚɧɞɵ ɩɨɫɬɪɨɟɧɢɹ ɨɬɪɟɡɤɨɜ. 
8. ɂɡɦɟɧɟɧɢɟ ɫɬɢɥɹ ɥɢɧɢɢ. ɋɩɨɫɨɛɵ ɢɡɦɟɧɟɧɢɹ ɫɬɢɥɹ ɥɢɧɢɢ. 
9. ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɧɟɩɪɟɪɵɜɧɨɝɨ ɜɜɨɞɚ ɨɛɴɟɤɬɨɜ. 
10. ɋɩɨɫɨɛɵ ɫɨɡɞɚɧɢɹ ɩɚɪɚɥɥɟɥɶɧɵɯ ɩɪɹɦɵɯ ɥɢɧɢɣ. 
11. ɉɨɫɬɪɨɟɧɢɟ ɨɤɪɭɠɧɨɫɬɢ, ɤɚɫɚɬɟɥɶɧɨɣ ɤ ɞɜɭɦ ɩɪɹɦɵɦ; ɩɨɫɬɪɨɟɧɢɟ 

ɨɤɪɭɠɧɨɫɬɢ, ɤɚɫɚɬɟɥɶɧɨɣ ɤ ɬɪɟɦ ɤɪɢɜɵɦ. 
12. ɉɨɫɬɪɨɟɧɢɟ ɨɤɪɭɠɧɨɫɬɢ ɩɨ ɬɪɟɦ ɬɨɱɤɚɦ. 
13. Ʉɨɦɚɧɞɵ ɩɨɫɬɪɨɟɧɢɹ ɨɤɪɭɠɧɨɫɬɟɣ. ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɩɚɪɚɦɟɬɪɨɜ 

ɩɚɧɟɥɢ ɫɜɨɣɫɬɜ. 
14. Ʉɨɦɚɧɞɵ ɩɨɫɬɪɨɟɧɢɹ ɞɭɝ. 
15. Ʉɨɦɚɧɞɵ ɩɨɫɬɪɨɟɧɢɹ ɷɥɥɢɩɫɨɜ. 

3 ɉɪɢɜɹɡɤɢ. ɋɟɬɤɚ. 
ɋɥɨɢ. ɇɚɫɬɪɨɣɤɚ 
ɬɟɤɭɳɟɝɨ ɫɟɚɧɫɚ 
ɪɚɛɨɬɵ ɜ ɋȺɉɊ 

1. ɋɨɡɞɚɧɢɟ ɧɨɜɨɝɨ ɮɚɣɥɚ ɜ Ʉɨɦɩɚɫ 3D. ȼɢɞɵ ɮɚɣɥɨɜ. 
2. ɇɚɫɬɪɨɣɤɚ ɩɚɪɚɦɟɬɪɨɜ ɫɬɪɚɧɢɰɵ ɱɟɪɬɟɠɚ. ɂɡɦɟɧɟɧɢɟ ɮɨɪɦɚɬɚ ɥɢɫɬɚ, 

ɢɡɦɟɧɟɧɢɟ ɨɪɢɟɧɬɚɰɢɢ ɥɢɫɬɚ. 
3. ɇɚɡɧɚɱɟɧɢɟ ɤɨɦɩɚɤɬɧɨɣ ɩɚɧɟɥɢ ɢɧɫɬɪɭɦɟɧɬɨɜ. 
4. ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɩɪɢɜɹɡɨɤ. Ɍɢɩɵ ɩɪɢɜɹɡɨɤ. ɇɚɡɧɚɱɟɧɢɟ ɩɪɢɜɹɡɨɤ. 
5. ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɪɟɠɢɦɨɜ ɨɪɬɨɝɨɧɚɥɶɧɨɝɨ ɱɟɪɱɟɧɢɹ, ɢɫɩɨɥɶɡɨɜɚɧɢɟ 

ɫɟɬɤɢ, ɧɚɫɬɪɨɣɤɚ ɩɚɪɚɦɟɬɪɨɜ ɫɟɬɤɢ. 
6. ɋɨɡɞɚɧɢɟ ɬɟɤɫɬɨɜɨɝɨ ɮɚɣɥɚ ɜ Ʉɨɦɩɚɫ 3D. Ɏɨɪɦɚɬ ɮɚɣɥɚ. 

Ɋɟɞɚɤɬɢɪɨɜɚɧɢɟ ɮɚɣɥɚ. 
7. Ʉɨɦɚɧɞɵ ɩɚɧɟɥɢ ɢɧɫɬɪɭɦɟɧɬɨɜ Ƚɟɨɦɟɬɪɢɹ ɢɥɢ ɨɩɰɢɢ ɦɟɧɸ 

ɂɧɫɬɪɭɦɟɧɬɵ. ɋɨɡɞɚɧɢɟ ɫɥɨɹ. ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ ɫɥɨɹ. 
4 Ɋɚɡɦɟɪɵ. ɂɡɦɟɪɟɧɢɹ 

ɝɪɚɮɢɱɟɫɤɢɯ 
ɩɪɢɦɢɬɢɜɨɜ.  

1. ɉɚɧɟɥɶ ɢɧɫɬɪɭɦɟɧɬɨɜ ɪɚɡɦɟɪɵ: ɬɢɩɵ ɪɚɡɦɟɪɨɜ. 
2. ɉɪɨɫɬɚɧɨɜɤɚ ɥɢɧɟɣɧɵɯ ɪɚɡɦɟɪɨɜ. ȼɢɞɵ ɥɢɧɟɣɧɵɯ ɪɚɡɦɟɪɨɜ. 
3. ɉɪɨɫɬɚɧɨɜɤɚ ɭɝɥɨɜɵɯ ɪɚɡɦɟɪɨɜ.  
4. ɉɪɨɫɬɚɧɨɜɤɚ ɪɚɞɢɭɫɚ ɢɥɢ ɞɢɚɦɟɬɪɚ. 
5. Ɂɚɞɚɧɢɟ ɪɚɡɦɟɪɨɜ ɨɬ ɛɚɡɨɜɨɣ ɥɢɧɢɢ ɢ ɩɪɨɫɬɚɧɨɜɤɚ ɰɟɩɨɱɤɢ ɪɚɡɦɟɪɨɜ. 
6. Ʉɨɦɚɧɞɵ ɧɚɧɟɫɟɧɢɹ ɲɬɪɢɯɨɜɤɢ ɡɚɦɤɧɭɬɵɯ ɨɛɥɚɫɬɟɣ. 
7. ȼɫɬɚɜɤɚ ɬɟɤɫɬɚ ɜ ɱɟɪɬɟɠ. ɉɚɪɚɦɟɬɪɵ ɤɨɦɚɧɞɵ «ɬɟɤɫɬ». 
8. Ɂɚɞɚɧɢɟ ɥɢɧɟɣɧɵɯ ɪɚɡɦɟɪɨɜ. Ɂɚɞɚɧɢɟ ɭɝɥɨɜɵɯ ɪɚɡɦɟɪɨɜ. 
9. ɉɪɨɫɬɚɧɨɜɤɚ ɪɚɞɢɭɫɚ ɢɥɢ ɞɢɚɦɟɬɪɚ. 

5 Ɉɛɳɢɟ ɤɨɦɚɧɞɵ 
ɪɟɞɚɤɬɢɪɨɜɚɧɢɹ 

ɝɪɚɮɢɱɟɫɤɢɯ 
ɩɪɢɦɢɬɢɜɨɜ. Ɏɚɫɤɢ. 

ɋɤɪɭɝɥɟɧɢɹ. 

1. Ʉɨɦɚɧɞɵ ɩɚɧɟɥɢ ɢɧɫɬɪɭɦɟɧɬɨɜ Ɋɟɞɚɤɬɢɪɨɜɚɧɢɟ ɢɥɢ ɨɩɰɢɢ ɦɟɧɸ 
Ɋɟɞɚɤɬɨɪ. 

2. Ʉɨɦɚɧɞɵ ɤɨɩɢɪɨɜɚɧɢɹ ɢ ɩɟɪɟɦɟɳɟɧɢɹ ɨɛɴɟɤɬɨɜ. 
3. Ɂɟɪɤɚɥɶɧɨɟ ɨɬɨɛɪɚɠɟɧɢɟ ɝɪɚɮɢɱɟɫɤɢɯ ɩɪɢɦɢɬɢɜɨɜ. 
4. ɉɨɜɨɪɨɬ ɨɛɴɟɤɬɨɜ. 
5. Ɇɚɫɲɬɚɛɢɪɨɜɚɧɢɟ ɝɪɚɮɢɱɟɫɤɢɯ ɨɛɴɟɤɬɨɜ. 
6. Ʉɨɦɚɧɞɵ ɩɨɫɬɪɨɟɧɢɹ ɦɧɨɝɨɭɝɨɥɶɧɢɤɨɜ, ɩɪɹɦɨɭɝɨɥɶɧɢɤɨɜ. 
7. Ʉɨɦɚɧɞɵ ɩɨɫɬɪɨɟɧɢɹ ɫɩɥɚɣɧɨɜ (ɤɪɢɜɚɹ Ȼɟɡɶɟ, NURBS). 

8. ɇɚɡɧɚɱɟɧɢɟ ɤɨɦɚɧɞɵ ɗɤɜɢɞɢɫɬɚɧɬɚ. 
9. ɋɧɹɬɢɟ ɮɚɫɨɤ. 
10. ɉɨɫɬɪɨɟɧɢɟ ɫɤɪɭɝɥɟɧɢɣ. 

6 ɉɨɫɬɪɨɟɧɢɟ 
ɦɚɫɫɢɜɨɜ ɢɡ 

ɨɛɴɟɤɬɨɜ  

1. ɉɨɫɬɪɨɟɧɢɟ ɩɪɹɦɨɭɝɨɥɶɧɵɯ ɦɚɬɪɢɰ ɢɡ ɨɛɴɟɤɬɨɜ ɱɟɪɬɟɠɚ. Ɂɚɞɚɧɢɟ 
ɭɝɥɚ ɧɚɤɥɨɧɚ. 

2. ɉɚɪɚɦɟɬɪɵ ɤɨɩɢɢ ɩɨ ɨɤɪɭɠɧɨɫɬɢ. 
3. ɉɚɪɚɦɟɬɪɵ ɤɨɦɚɧɞɵ Ʉɨɩɢɹ ɩɨ ɤɨɧɰɟɧɬɪɢɱɟɫɤɨɣ ɫɟɬɤɟ. 

7 Ȼɢɛɥɢɨɬɟɤɢ 1. ɇɚɡɧɚɱɟɧɢɟ ɛɢɛɥɢɨɬɟɤɢ ɫɬɚɧɞɚɪɬɧɵɯ ɢɡɞɟɥɢɣ. 
2. Ȼɢɛɥɢɨɬɟɤɚ ɤɪɟɩɟɠɧɵɯ ɷɥɟɦɟɧɬɨɜ: ɫɬɪɭɤɬɭɪɚ ɛɢɛɥɢɨɬɟɤɢ, ɩɚɪɚɦɟɬɪɵ 

ɷɥɟɦɟɧɬɨɜ. 
8 ɉɨɧɹɬɢɟ ɜɢɞɚ ɜ 

ɤɨɦɩɶɸɬɟɪɧɨɣ 
ɝɪɚɮɢɤɟ. ɉɚɪɚɦɟɬɪɵ 

ȼɢɞɚ. 

1. ɋɨɡɞɚɧɢɟ ɜɢɞɨɜ. ȼɫɬɚɜɤɚ ɜɢɞɚ. 
2. ɉɚɪɚɦɟɬɪɵ ɬɟɤɭɳɟɝɨ ɜɢɞɚ. ɂɡɦɟɧɟɧɢɟ ɩɚɪɚɦɟɬɪɨɜ ɜɢɞɚ. 
3. Ⱥɫɫɨɰɢɚɬɢɜɧɵɟ ɜɢɞɵ. 

9 ɉɚɪɚɦɟɬɪɢɡɚɰɢɹ. 1. ɉɨɧɹɬɢɟ ɩɚɪɚɦɟɬɪɢɱɟɫɤɨɝɨ ɱɟɪɱɟɧɢɹ. ɋɭɳɟɫɬɜɭɸɳɢɟ ɩɨɞɯɨɞɵ ɤ 
ɫɨɡɞɚɧɢɸ ɩɚɪɚɦɟɬɪɢɱɟɫɤɨɝɨ ɢɡɨɛɪɚɠɟɧɢɹ. 

2. ɉɨɪɹɞɨɤ ɫɨɡɞɚɧɢɹ ɩɚɪɚɦɟɬɪɢɱɟɫɤɨɝɨ ɢɡɨɛɪɚɠɟɧɢɹ ɜ ɄɈɆɉȺɋ 3D. 

3. ɋɜɹɡɢ ɢ ɨɝɪɚɧɢɱɟɧɢɹ, ɢɫɩɨɥɶɡɭɟɦɵɟ ɞɥɹ ɫɨɡɞɚɧɢɹ ɩɚɪɚɦɟɬɪɢɱɟɫɤɨɝɨ 



ɢɡɨɛɪɚɠɟɧɢɹ. 
4. ɇɚɡɧɚɱɟɧɢɟ ɩɟɪɟɦɟɧɧɵɯ ɩɪɢ ɫɨɡɞɚɧɢɢ ɩɚɪɚɦɟɬɪɢɱɟɫɤɨɝɨ 

ɢɡɨɛɪɚɠɟɧɢɹ. 
5. ɉɨɪɹɞɨɤ ɫɨɡɞɚɧɢɹ ɩɚɪɚɦɟɬɪɢɱɟɫɤɨɝɨ ɢɡɨɛɪɚɠɟɧɢɹ ɜ ɄɈɆɉȺɋ 3D-

V16. 

10 ɉɟɱɚɬɶ ɱɟɪɬɟɠɟɣ 1. Ɂɚɩɨɥɧɟɧɢɟ ɨɫɧɨɜɧɨɣ ɧɚɞɩɢɫɢ ɱɟɪɬɟɠɚ. ɉɟɱɚɬɶ ɱɟɪɬɟɠɟɣ. ɋɩɨɫɨɛɵ 
ɜɵɜɨɞɚ. 

2. ɋɩɨɫɨɛɵ ɩɟɱɚɬɢ ɱɟɪɬɟɠɚ ɧɚ ɩɪɢɧɬɟɪɟ. 
11 ɗɤɫɩɨɪɬ/ɢɦɩɨɪɬ 

ɝɪɚɮɢɱɟɫɤɨɣ 
ɢɧɮɨɪɦɚɰɢɢ 

1. ȼɨɡɦɨɠɧɨɫɬɶ ɜɫɬɚɜɤɢ ɜ ɬɟɤɭɳɢɣ ɱɟɪɬɟɠ ɨɛɴɟɤɬɨɜ, ɫɨɡɞɚɧɧɵɯ ɜ 
ɞɪɭɝɢɯ ɩɪɨɝɪɚɦɦɚɯ. 

2. ɋɨɯɪɚɧɟɧɢɟ ɝɪɚɮɢɱɟɫɤɢɯ ɮɚɣɥɨɜ ɜ ɪɚɡɥɢɱɧɵɯ ɤɨɧɜɟɪɬɢɪɭɟɦɵɯ 
ɮɨɪɦɚɬɚɯ. 

3. ɋɨɯɪɚɧɟɧɢɟ ɱɟɪɬɟɠɟɣ ɜ ɜɢɞɟ ɤɚɪɬɢɧɤɢ. 
12 Ɉɫɧɨɜɵ 3D-

ɦɨɞɟɥɢɪɨɜɚɧɢɹ 

1. Ɉɫɧɨɜɧɵɟ ɤɨɦɚɧɞɵ ɞɥɹ ɫɨɡɞɚɧɢɹ ɬɜɟɪɞɨɬɟɥɶɧɵɯ ɨɛɴɟɤɬɨɜ. 
2. Ⱦɟɪɟɜɨ ɦɨɞɟɥɢ: ɫɬɪɭɤɬɭɪɚ, ɧɚɡɧɚɱɟɧɢɟ. 
3. ɇɚɡɧɚɱɟɧɢɟ ɫɜɨɣɫɬɜ ɞɟɬɚɥɢ. 
4. Ɉɫɧɨɜɧɵɟ ɩɨɞɯɨɞɵ ɤ ɦɨɞɟɥɢɪɨɜɚɧɢɸ ɞɟɬɚɥɟɣ. 
5. ɉɨɧɹɬɢɟ ɤɨɧɬɭɪɚ, ɷɫɤɢɡɚ. 
6. Ɍɪɟɛɨɜɚɧɢɹ ɤ ɷɫɤɢɡɚɦ ɞɥɹ ɨɩɟɪɚɰɢɢ ɜɵɞɚɜɥɢɜɚɧɢɹ. 
7. Ɍɪɟɛɨɜɚɧɢɹ ɤ ɷɫɤɢɡɚɦ ɞɥɹ ɨɩɟɪɚɰɢɢ ɜɪɚɳɟɧɢɹ. 
8. Ɍɪɟɛɨɜɚɧɢɹ ɤ ɷɫɤɢɡɚɦ ɞɥɹ ɨɩɟɪɚɰɢɢ ɩɨ ɫɟɱɟɧɢɹɦ. 
9. Ɍɪɟɛɨɜɚɧɢɹ ɤ ɷɫɤɢɡɚɦ ɞɥɹ ɤɢɧɟɦɚɬɢɱɟɫɤɨɣ ɨɩɟɪɚɰɢɢ. 

 

5.2. ɉɟɪɟɱɟɧɶ ɬɟɦ ɤɭɪɫɨɜɵɯ ɩɪɨɟɤɬɨɜ, ɤɭɪɫɨɜɵɯ ɪɚɛɨɬ,  

ɢɯ ɤɪɚɬɤɨɟ ɫɨɞɟɪɠɚɧɢɟ ɢ ɨɛɴɟɦ 
 

ȼɵɩɨɥɧɟɧɢɟ ɤɭɪɫɨɜɨɝɨ ɩɪɨɟɤɬɚ, ɤɭɪɫɨɜɨɣ ɪɚɛɨɬɵ  ɧɟ  ɩɪɟɞɭɫɦɨɬɪɟɧɨ. 
 

5.3. ɉɟɪɟɱɟɧɶ ɢɧɞɢɜɢɞɭɚɥɶɧɵɯ ɞɨɦɚɲɧɢɯ ɡɚɞɚɧɢɣ, 
ɪɚɫɱɟɬɧɨ-ɝɪɚɮɢɱɟɫɤɢɯ ɡɚɞɚɧɢɣ 

 

Ɋɚɫɱɟɬɧɨ-ɝɪɚɮɢɱɟɫɤɨɟ ɡɚɞɚɧɢɟ ɫɨɞɟɪɠɢɬ ɧɚɛɨɪ ɱɟɪɬɟɠɟɣ, ɜɵɩɨɥɧɟɧɧɵɯ ɩɨ 
ɢɧɞɢɜɢɞɭɚɥɶɧɨɦɭ ɜɚɪɢɚɧɬɭ, ɫɨɞɟɪɠɚɳɢɯ ɜɫɟ ɪɚɡɦɟɪɵ ɢ ɬɟɯɧɢɱɟɫɤɢɟ ɨɛɨɡɧɚɱɟɧɢɹ. 
ɉɪɢ ɜɵɩɨɥɧɟɧɢɢ  ɊȽɁ ɦɨɠɧɨ ɜɨɫɩɨɥɶɡɨɜɚɬɶɫɹ ɥɸɛɨɣ CAD-ɫɢɫɬɟɦɨɣ, 
ɩɪɟɞɩɨɱɬɟɧɢɢ ɨɬɞɚɟɬɫɹ ɜ ɩɨɥɶɡɭ Ʉɨɦɩɚɫ 3D. 

Ɋɚɫɱɟɬɧɨ-ɝɪɚɮɢɱɟɫɤɨɟ ɡɚɞɚɧɢɟ ɩɨ ɞɚɧɧɨɣ ɞɢɫɰɢɩɥɢɧɟ  - ɷɬɨ ɮɚɤɬɢɱɟɫɤɢ 
ɧɚɛɨɪ ɮɚɣɥɨɜ ɨɩɪɟɞɟɥɟɧɧɨɝɨ ɮɨɪɦɚɬɚ, ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɜɵɛɪɚɧɧɨɝɨ ɞɥɹ 
ɢɫɩɨɥɧɟɧɢɹ ɝɪɚɮɢɱɟɫɤɨɝɨ ɩɪɢɥɨɠɟɧɢɹ: ɜ AutoCAD - *.dwg, ɜ Ʉɨɦɩɚɫ 3D - *.cdw. 

ȼ ɤɚɱɟɫɬɜɟ ɨɬɱɟɬɚ ɩɨ ɊȽɁ ɫɬɭɞɟɧɬ ɩɪɟɞɨɫɬɚɜɥɹɟɬ ɪɚɫɩɟɱɚɬɤɭ 3-5 ɮɚɣɥɨɜ 
ɮɨɪɦɚɬɚ Ⱥ4, ɬɢɬɭɥɶɧɵɣ ɥɢɫɬ ɤ ɊȽɁ, ɫɲɢɬɵɯ ɜ ɩɚɩɤɭ ɢ ɧɚɛɨɪ ɜɵɩɨɥɧɟɧɧɵɯ 
ɮɚɣɥɨɜ. 

 

5.4. ɉɟɪɟɱɟɧɶ ɤɨɧɬɪɨɥɶɧɵɯ ɪɚɛɨɬ 

 

ȼɵɩɨɥɧɟɧɢɟ ɤɨɧɬɪɨɥɶɧɵɯ ɪɚɛɨɬ  -  ɧɟ  ɩɪɟɞɭɫɦɨɬɪɟɧɨ. 

6. ɈɋɇɈȼɇȺə ɂ ȾɈɉɈɅɇɂɌȿɅɖɇȺə ɅɂɌȿɊȺɌɍɊȺ 
 

6.1. ɉɟɪɟɱɟɧɶ ɨɫɧɨɜɧɨɣ ɥɢɬɟɪɚɬɭɪɵ 
 

1. Ɇɚɫɥɨɜɚ, ɂ. ȼ. Ʉɨɦɩɶɸɬɟɪɧɚɹ ɝɪɚɮɢɤɚ ɜ ɩɪɨɟɤɬɧɨ-ɤɨɧɫɬɪɭɤɬɨɪɫɤɨɣ ɪɚɛɨɬɟ 
[ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ] : ɭɱɟɛ. ɩɨɫɨɛɢɟ ɞɥɹ ɫɬɭɞɟɧɬɨɜ ɧɚɩɪɚɜɥɟɧɢɣ 15.03.01 – 

Ɇɚɲɢɧɨɫɬɪɨɟɧɢɟ, 15.03.05 – Ʉɨɧɫɬɪɭɤɬɨɪɫɤɨ-ɬɟɯɧɨɥ. ɨɛɟɫɩɟɱɟɧɢɟ ɦɚɲɢɧɨɫɬɪɨɢɬ. 



ɩɪ-ɜ, ɫɩɟɰɢɚɥɶɧɨɫɬɢ 15.05.01 – ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɬɟɯɧɨɥ. ɤɨɦɩɥɟɤɫɨɜ 
ɦɟɯɚɧɨɫɛɨɪɨɱɧɵɯ ɩɪ-ɜ / ɂ. ȼ. Ɇɚɫɥɨɜɚ, Ⱥ. ȼ. ɏɭɪɬɚɫɟɧɤɨ. - ɗɥɟɤɬɪɨɧ. ɬɟɤɫɬɨɜɵɟ 
ɞɚɧ. - Ȼɟɥɝɨɪɨɞ : ɂɡɞ-ɜɨ ȻȽɌɍ ɢɦ. ȼ. Ƚ. ɒɭɯɨɜɚ, 2015. - ɷɥ. ɨɩɬ. ɞɢɫɤ (CD-ROM) : 

ɬɚɛɥ., ɪɢɫ. + ɩɪɢɥ. - Ɂɚɝɥ. ɫ ɬɢɬɭɥ. ɷɤɪɚɧɚ. - 30.00 ɪ. ɗ.Ɋ. N 2897 

- https://elib.bstu.ru/Reader/Book/2016031511130686900000655430 

2. Ɇɚɫɥɨɜɚ ɂ.ȼ., ɏɭɪɬɚɫɟɧɤɨ Ⱥ.ȼ. Ʉɨɦɩɶɸɬɟɪɧɚɹ ɝɪɚɮɢɤɚ ɜ ɩɪɨɟɤɬɧɨ-

ɤɨɧɫɬɪɭɤɬɨɪɫɤɨɣ ɪɚɛɨɬɟ. ɍɱɟɛɧɨɟ ɩɨɫɨɛɢɟ – Ȼɟɥɝɨɪɨɞ: ɂɡɞ-ɜɨ ȻȽɌɍ ɢɦ. 
ȼ.Ƚ.ɒɭɯɨɜɚ, 2010.- 122ɫ. 
3. Ⱥɛɛɚɫɨɜ, ɂ.Ȼ. ɋɨɡɞɚɟɦ ɱɟɪɬɟɠɢ ɧɚ ɤɨɦɩɶɸɬɟɪɟ ɜ AutoCAD 2012 
[ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ]/ Ⱥɛɛɚɫɨɜ ɂ.Ȼ.— ɗɥɟɤɬɪɨɧ. ɬɟɤɫɬɨɜɵɟ ɞɚɧɧɵɟ.— Ɇ.: ȾɆɄ 
ɉɪɟɫɫ, 2011.— 136 c.— Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: http://www.iprbookshop.ru/8007.— ɗȻɋ 
«IPRbooks» 

 

6.2. ɉɟɪɟɱɟɧɶ ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ ɥɢɬɟɪɚɬɭɪɵ 
 

1. Ɉɫɧɨɜɵ ɤɨɦɩɶɸɬɟɪɧɨɣ ɝɪɚɮɢɤɢ : ɭɱɟɛ. ɩɨɫɨɛɢɟ / ȻȽɌɍ ɢɦ. ȼ. Ƚ. ɒɭɯɨɜɚ, 
ɤɚɮ. ɬɟɯɧɨɥɨɝɢɢ ɦɚɲɢɧɨɫɬɪɨɟɧɢɹ ; ɫɨɫɬ.: ɂ. ȼ. Ɇɚɫɥɨɜɚ, Ⱥ. ȼ. ɏɭɪɬɚɫɟɧɤɨ. - 

Ȼɟɥɝɨɪɨɞ : ɂɡɞ-ɜɨ ȻȽɌɍ ɢɦ. ȼ. Ƚ. ɒɭɯɨɜɚ, 2010. - 424 ɫ. - 

https://elib.bstu.ru/Reader/Book/2014040920495486971400009743 

2. ɋɚɦɫɨɧɨɜ, ȼ. ȼ.   Ⱥɜɬɨɦɚɬɢɡɚɰɢɹ ɤɨɧɫɬɪɭɤɬɨɪɫɤɢɯ ɪɚɛɨɬ ɜ ɫɪɟɞɟ ɤɨɦɩɚɫ- 3D : 

ɭɱɟɛ. ɩɨɫɨɛɢɟ ɞɥɹ ɫɬɭɞɟɧɬɨɜ ɜɭɡɨɜ, ɨɛɭɱɚɸɳɢɯɫɹ ɩɨ ɧɚɩɪɚɜɥɟɧɢɹɦ 
"Ʉɨɧɫɬɪɭɤɬɨɪ.-ɬɟɯɧɨɥɨɝ. ɨɛɟɫɩɟɱɟɧɢɟ ɦɚɲɢɧɨɫɬɪɨɢɬ. ɩɪ-ɜɚ", "Ⱥɜɬɨɦɚɬɢɡɢɪ. 
ɬɟɯɧɨɥɨɝɢɢ ɢ ɩɪ-ɜɚ" / ȼ. ȼ. ɋɚɦɫɨɧɨɜ, Ƚ. Ⱥ. Ʉɪɚɫɢɥɶɧɢɤɨɜɚ. - Ɇɨɫɤɜɚ : Ⱥɤɚɞɟɦɢɹ, 
2009. - 224 ɫ. - (ȼɵɫɲɟɟ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɨɟ ɨɛɪɚɡɨɜɚɧɢɟ). 
3. ɉɨɥɟɳɭɤ, ɇ. ɇ.   ɋɚɦɨɭɱɢɬɟɥɶ AutoCAD 2012 / ɇ. ɇ. ɉɨɥɟɳɭɤ. - ɋɚɧɤɬ-

ɉɟɬɟɪɛɭɪɝ : Ȼɏȼ-ɉɟɬɟɪɛɭɪɝ, 2012. - 458 ɫ. + 1 ɷɥ. ɨɩɬ. ɞɢɫɤ. 
 

6.3. ɉɟɪɟɱɟɧɶ ɢɧɬɟɪɧɟɬ ɪɟɫɭɪɫɨɜ 
 

1. www.autodesk.com 

2. http://support.ascon.ru/download/documentation/items/?dl_id=646 

3. http://samouchitelbox.ru/sapr-autocad-2014-kniga-merkulov.html 

 
 

7. ɆȺɌȿɊɂȺɅɖɇɈ-ɌȿɏɇɂɑȿɋɄɈȿ ɂ ɂɇɎɈɊɆȺɐɂɈɇɇɈȿ 

ɈȻȿɋɉȿɑȿɇɂȿ 

Ʌɟɤɰɢɨɧɧɵɟ ɡɚɧɹɬɢɹ – ɚɭɞɢɬɨɪɢɹ Ɇ305, Ɇ308, ɨɫɧɚɳɟɧɧɵɟ ɩɪɨɟɤɰɢɨɧɧɨɣ 
ɬɟɯɧɢɤɨɣ, ɤɨɦɩɥɟɤɬ ɷɥɟɤɬɪɨɧɧɵɯ ɩɪɟɡɟɧɬɚɰɢɣ; ɩɪɚɤɬɢɱɟɫɤɢɟ ɡɚɧɹɬɢɹ – 

ɤɨɦɩɶɸɬɟɪɧɵɣ ɤɥɚɫɫ Ɇ308, ɜ ɤɨɬɨɪɨɦ ɭɫɬɚɧɨɜɥɟɧɨ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɨɟ ɉɈ, 
ɥɚɛɨɪɚɬɨɪɧɵɟ ɡɚɧɹɬɢɹ – ɤɨɦɩɶɸɬɟɪɧɵɣ ɤɥɚɫɫ, ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɨɟ ɉɈ (Ɇ308), 

ɨɛɨɪɭɞɨɜɚɧɢɟ – ɗȼɆ, ɩɪɢɧɬɟɪ, ɫɤɚɧɟɪ, ɩɥɨɬɬɟɪ, ɜɢɞɟɨ - ɩɪɨɟɤɬɨɪ. 

ɉɈ: ɋȺɉɊ Ʉɨɦɩɚɫ 3D V16, AutoCAD 2014 ɧɚ ɛɚɡɟ Ɉɋ Windows 2007 (2003)/ XP). 

Ⱦɟɦɨɧɫɬɪɚɰɢɨɧɧɵɟ ɢ ɨɛɭɱɚɸɳɢɟ ɪɨɥɢɤɢ. ɉɪɢɦɟɪɵ ɜɵɩɨɥɧɟɧɢɹ ɥɚɛɨɪɚɬɨɪɧɵɯ 
ɪɚɛɨɬ ɢ ɩɨɫɬɪɨɟɧɢɣ  ɜ ɩɪɚɤɬɢɱɟɫɤɢɯ ɡɚɞɚɧɢɹɯ. 

ȼ ɩɪɨɰɟɫɫɟ ɨɛɭɱɟɧɢɹ ɢɫɩɨɥɶɡɭɸɬɫɹ ɢɧɬɟɪɚɤɬɢɜɧɵɟ ɮɨɪɦ ɩɪɨɜɟɞɟɧɢɹ 
ɡɚɧɹɬɢɣ: ɢɧɬɟɪɚɤɬɢɜɧɵɟ ɥɟɤɰɢɢ; ɪɚɛɨɬɚ ɫ ɜɢɞɟɨɦɚɬɟɪɢɚɥɚɦɢ;  ɬɜɨɪɱɟɫɤɢɟ ɡɚɞɚɧɢɹ 

ɩɪɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ ɢɡɞɟɥɢɣ ɦɚɲɢɧɨɫɬɪɨɟɧɢɹ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɋȺɉɊ-ɫɢɫɬɟɦ; 
ɨɛɴɹɫɧɢɬɟɥɶɧɨ-ɢɥɥɸɫɬɪɚɬɢɜɧɨɟ ɨɛɭɱɟɧɢɟ. 

https://elib.bstu.ru/Reader/Book/2016031511130686900000655430
https://elib.bstu.ru/Reader/Book/2014040920495486971400009743
http://www.autodesk.com/
http://support.ascon.ru/download/documentation/items/?dl_id=646
http://samouchitelbox.ru/sapr-autocad-2014-kniga-merkulov.html














ɉɊɂɅɈɀȿɇɂə 

 

ɉɪɢɥɨɠɟɧɢɟ №1. 
Ɇɟɬɨɞɢɱɟɫɤɢɟ ɭɤɚɡɚɧɢɹ ɞɥɹ ɨɛɭɱɚɸɳɟɝɨɫɹ ɩɨ ɨɫɜɨɟɧɢɸ ɞɢɫɰɢɩɥɢɧɵ 

 

ɂɡɭɱɟɧɢɟ ɞɢɫɰɢɩɥɢɧɵ ɞɨɥɠɧɨ ɫɨɩɪɨɜɨɠɞɚɬɶɫɹ ɨɛɹɡɚɬɟɥɶɧɵɦ ɜɵɩɨɥɧɟɧɢɟ 
ɥɚɛɨɪɚɬɨɪɧɵɯ ɪɚɛɨɬ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɉɗȼɆ. 

Ⱦɢɫɰɢɩɥɢɧɚ «Ɉɫɧɨɜɵ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɝɨ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ» ɹɜɥɹɟɬɫɹ 
ɚɥɶɬɟɪɧɚɬɢɜɧɵɦ ɤɭɪɫɨɦ ɞɢɫɰɢɩɥɢɧɵ Ȼ1.Ȼ3.ȼ.08 ɜ ɛɥɨɤɟ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɵɯ 
ɞɢɫɰɢɩɥɢɧ ɩɪɢ ɩɨɞɝɨɬɨɜɤɟ ɛɚɤɚɥɚɜɪɨɜ ɩɨ ɧɚɩɪɚɜɥɟɧɢɸ 15.03.01 

«Ɇɚɲɢɧɨɫɬɪɨɟɧɢɟ» ɨɱɧɨɣ ɮɨɪɦɵ ɨɛɭɱɟɧɢɹ. 
ɐɟɥɶɸ ɢɡɭɱɟɧɢɹ ɤɭɪɫɚ ɹɜɥɹɟɬɫɹ ɮɨɪɦɢɪɨɜɚɧɢɟ ɭ ɛɭɞɭɳɢɯ ɫɩɟɰɢɚɥɢɫɬɨɜ 

ɡɧɚɧɢɣ ɨ ɫɭɳɟɫɬɜɭɸɳɢɯ CAD-ɫɢɫɬɟɦɚɯ, ɨ ɜɨɡɦɨɠɧɨɫɬɹɯ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɝɨ 
ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɢɡɞɟɥɢɣ ɦɚɲɢɧɨɫɬɪɨɟɧɢɹ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɫɨɜɪɟɦɟɧɧɵɯ ɥɤɝɤɢɯ 
ɋȺɉɊ; ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɚɜɵɤɨɜ ɪɚɛɨɬɵ ɜ Ʉɨɦɩɚɫ 3D ɢ AutoCAD, ɧɚɜɵɤɨɜ 
ɫɨɡɞɚɧɢɹ ɱɟɪɬɟɠɟɣ ɦɚɲɢɧɨɫɬɪɨɢɬɟɥɶɧɵɯ ɢɡɞɟɥɢɣ ɢ ɤɨɧɫɬɪɭɤɰɢɣ ɫ 
ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɤɨɦɚɧɞ ɫɨɡɞɚɧɢɹ ɢ ɪɟɞɚɤɬɢɪɨɜɚɧɢɹ ɝɪɚɮɢɱɟɫɤɢɯ ɨɛɴɟɤɬɨɜ, 
ɤɨɦɚɧɞ ɩɪɨɫɬɚɧɨɜɤɢ ɪɚɡɦɟɪɨɜ ɢ ɨɛɨɡɧɚɱɟɧɢɣ ɧɚ ɱɟɪɬɟɠɚɯ, ɧɚɜɵɤɨɜ ɩɪɚɤɬɢɱɟɫɤɨɝɨ 
ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɋȺɉɊ Ʉɨɦɩɚɫ 3D ɢ AutoCAD ɜ ɩɨɜɫɟɞɧɟɜɧɨɣ ɪɚɛɨɬɟ ɩɪɢ 
ɪɚɡɪɚɛɨɬɤɟ ɱɟɪɬɟɠɟɣ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ, ɨɛɨɪɭɞɨɜɚɧɢɹ, ɫɬɚɧɤɨɜ ɢ 
ɢɧɫɬɪɭɦɟɧɬɨɜ.  

ɂɡɭɱɟɧɢɟ ɞɢɫɰɢɩɥɢɧɵ ɩɪɟɞɩɨɥɚɝɚɟɬ ɪɟɲɟɧɢɟ ɪɹɞɚ ɡɚɞɚɱ, ɱɬɨ ɞɚɟɬ ɜɨɡɦɨɠɧɨɫɬɶ 
ɫɬɭɞɟɧɬɚɦ: 

- ɢɡɭɱɢɬɶ ɦɟɬɨɞɢɤɭ ɫɨɡɞɚɧɢɹ ɮɚɣɥɨɜ ɫɢɫɬɟɦɚɦɢ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɝɨ 
ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ, ɢɫɩɨɥɶɡɭɹ ɜɢɡɭɚɥɶɧɭɸ  ɢɧɮɨɪɦɚɰɢɸ ɜ ɤɚɱɟɫɬɜɟ ɨɛɪɚɡɰɚ ɞɥɹ 
ɫɨɡɞɚɧɢɹ ɷɥɟɤɬɪɨɧɧɨɝɨ ɢɡɨɛɪɚɠɟɧɢɹ (ɮɚɣɥɚ) ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɫɢɫɬɟɦɵ ɤɨɦɚɧɞ 
ɤɨɧɤɪɟɬɧɨɝɨ ɝɪɚɮɢɱɟɫɤɨɝɨ ɩɪɢɥɨɠɟɧɢɹ; 

- ɫɨɡɞɚɜɚɬɶ ɱɟɪɬɟɠ ɞɟɬɚɥɢ, ɨɫɧɨɜɵɜɚɹɫɶ ɧɚ ɬɟɤɭɳɟɣ ɢɧɮɨɪɦɚɰɢɢ; 
- ɢɡɭɱɢɬɶ ɫɩɨɫɨɛɵ ɫɨɡɞɚɧɢɹ ɝɪɚɮɢɱɟɫɤɢɯ ɨɛɴɟɤɬɨɜ, ɢɯ ɪɟɞɚɤɬɢɪɨɜɚɧɢɹ, 

ɩɪɨɫɬɚɧɨɜɤɢ ɪɚɡɦɟɪɨɜ, ɨɛɨɡɧɚɱɟɧɢɣ, ɲɬɪɢɯɨɜɨɤ, ɬɟɯɧɢɱɟɫɤɢɯ ɬɪɟɛɨɜɚɧɢɣ, 
ɲɟɪɨɯɨɜɚɬɨɫɬɟɣ ɢ ɬ.ɞ. 

- ɧɚɭɱɢɬɶɫɹ ɢɫɩɨɥɶɡɨɜɚɬɶ ɪɚɡɥɢɱɧɵɟ ɤɨɦɚɧɞɵ ɞɥɹ ɫɨɡɞɚɧɢɹ ɩɪɨɫɬɵɯ ɢ ɫɥɨɠɧɵɯ  
ɝɪɚɮɢɱɟɫɤɢɯ ɩɪɢɦɢɬɢɜɨɜ; 

- ɨɫɜɨɢɬɶ ɤɨɦɚɧɞɵ ɨɛɳɟɝɨ ɢ ɫɩɟɰɢɚɥɶɧɨɝɨ ɪɟɞɚɤɬɢɪɨɜɚɧɢɹ ɝɪɚɮɢɱɟɫɤɢɯ 

ɩɪɢɦɢɬɢɜɨɜ; 

 - ɨɫɜɨɢɬɶ ɫɩɨɫɨɛɵ ɫɨɡɞɚɧɢɹ ɩɚɪɚɦɟɬɪɢɱɟɫɤɨɝɨ ɢɡɨɛɪɚɠɟɧɢɹ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ 
ɧɚɥɨɠɟɧɢɹ ɫɜɹɡɟɣ ɢ ɨɝɪɚɧɢɱɟɧɢɣ, ɜɜɨɞ ɜɵɪɚɠɟɧɢɣ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɢɦɟɧ 
ɩɟɪɟɦɟɧɧɵɯ ɩɚɪɚɦɟɬɪɢɱɟɫɤɢɯ ɪɚɡɦɟɪɨɜ; 

- ɭɦɟɬɶ ɪɚɫɩɟɱɚɬɵɜɚɬɶ ɢɧɮɨɪɦɚɰɢɸ, ɯɪɚɧɹɳɭɸɫɹ ɜ ɮɚɣɥɟ ɱɟɪɬɟɠɚ, ɢɫɩɨɥɶɡɭɹ 
ɫɪɟɞɫɬɜɚ ɝɪɚɮɢɱɟɫɤɨɣ ɋȺɉɊ. 

Ɂɚɧɹɬɢɹ ɩɪɨɜɨɞɹɬɫɹ ɜ ɜɢɞɟ ɥɟɤɰɢɣ, ɩɪɚɤɬɢɱɟɫɤɢɯ ɢ ɥɚɛɨɪɚɬɨɪɧɵɯ ɡɚɧɹɬɢɣ, ɢ 
ɫɨɩɪɨɜɨɠɞɚɸɬɫɹ ɪɚɡɪɚɛɨɬɤɨɣ ɪɚɫɱɟɬɧɨ-ɝɪɚɮɢɱɟɫɤɨɝɨ ɡɚɞɚɧɢɹ ɩɨ 
ɢɧɞɢɜɢɞɭɚɥɶɧɨɦɭ ɜɚɪɢɚɧɬɭ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɋȺɉɊ Ʉɨɦɩɚɫ (ɢ/ɢɥɢ AutoCAD), 
ɱɬɨ ɩɨɡɜɨɥɹɟɬ ɨɫɧɨɜɧɵɟ ɬɟɨɪɟɬɢɱɟɫɤɢɟ ɫɜɟɞɟɧɢɹ ɨ ɤɨɦɚɧɞɚɯ ɝɪɚɮɢɱɟɫɤɨɝɨ 
ɩɪɢɥɨɠɟɧɢɹ ɩɪɢɦɟɧɢɬɶ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɤ ɤɨɧɤɪɟɬɧɨɦɭ ɱɟɪɬɟɠɭ. 

Ʉɭɪɫ ɬɟɨɪɟɬɢɱɟɫɤɨɣ ɱɚɫɬɢ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɱɟɬɵɪɟ ɨɫɧɨɜɧɵɯ ɪɚɡɞɟɥɚ, 



ɪɚɡɞɟɥɟɧɧɵɯ ɧɚ 12 ɬɟɦ: 

   - ɫɨɡɞɚɧɢɟ ɝɪɚɮɢɱɟɫɤɢɯ ɨɛɴɟɤɬɨɜ; 
   - ɪɟɞɚɤɬɢɪɨɜɚɧɢɟ ɫɨɡɞɚɧɧɨɝɨ ɝɪɚɮɢɱɟɫɤɨɝɨ ɢɡɨɛɪɚɠɟɧɢɹ; 
   - ɩɪɨɫɬɚɧɨɜɤɚ ɪɚɡɦɟɪɨɜ ɢ ɨɛɨɡɧɚɱɟɧɢɣ, ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɲɬɪɢɯɨɜɨɤ, ɜɢɞɨɜ, 

ɬɟɤɫɬɚ ɞɥɹ ɨɮɨɪɦɥɟɧɢɹ ɱɟɪɬɟɠɚ; 
   - ɬɟɯɧɨɥɨɝɢɹ ɫɨɡɞɚɧɢɹ ɩɚɪɚɦɟɬɪɢɱɟɫɤɨɝɨ ɢɡɨɛɪɚɠɟɧɢɹ. 
ȼ ɩɟɪɜɵɯ 4-ɚɯ ɬɟɦɚɯ ɪɚɫɫɦɚɬɪɢɜɚɸɬɫɹ ɨɫɧɨɜɧɵɟ ɤɨɦɚɧɞɵ ɫɨɡɞɚɧɢɹ 

ɝɪɚɮɢɱɟɫɤɢɯ ɨɛɴɟɤɬɨɜ ɜ ɪɚɡɥɢɱɧɵɯ ɋȺɉɊ-ɫɢɫɬɟɦɚɯ, ɢɯ ɫɪɚɜɧɢɬɟɥɶɧɚɹ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɩɨ ɧɚɛɨɪɭ ɨɫɧɨɜɧɵɯ ɤɨɦɚɧɞ, ɢɯ ɞɨɫɬɨɢɧɫɬɜɚ ɢ ɧɟɞɨɫɬɚɬɤɢ. 

ȼ 5-ɨɣ ɢ 6-ɨɣ ɬɟɦɚɯ ɨɩɢɫɵɜɚɸɬɫɹ ɫɪɟɞɫɬɜɚ ɪɟɞɚɤɬɢɪɨɜɚɧɢɹ ɝɪɚɮɢɱɟɫɤɢɯ 
ɨɛɴɟɤɬɨɜ, ɨɛɫɥɭɠɢɜɚɸɳɢɟ ɤɨɦɚɧɞɵ, ɹɜɥɹɸɳɢɟɫɹ ɩɪɨɡɪɚɱɧɵɦɢ,  

ȼ ɬɟɦɚɯ ɫ 7-ɨɣ ɩɨ 10-ɭɸ ɩɪɢɜɨɞɢɬɫɹ ɢɧɮɨɪɦɚɰɢɹ ɨ ɬɢɩɚɯ ɪɚɡɦɟɪɨɜ, ɨ ɫɩɨɫɨɛɚɯ 
ɡɚɞɚɧɢɹ ɪɚɡɦɟɪɨɜ, ɨ ɬɟɯɧɢɱɟɫɤɢɯ ɨɛɨɡɧɚɱɟɧɢɹɯ  ɢ ɩɪ., ɩɪɢɫɭɬɫɬɜɭɸɳɢɯ ɧɚ 
ɱɟɪɬɟɠɚɯ. 

ȼ ɩɨɫɥɟɞɧɢɯ ɬɟɦɚɯ ɪɚɫɫɦɚɬɪɢɜɚɟɬɫɹ ɢɧɮɨɪɦɚɰɢɹ ɨ ɩɨɧɹɬɢɢ ɢ ɫɨɡɞɚɧɢɢ 
ɩɚɪɚɦɟɬɪɢɱɟɫɤɨɝɨ ɢɡɨɛɪɚɠɟɧɢɹ, ɷɤɫɩɨɪɬɟ/ɢɦɩɨɪɬɟ ɢɧɮɨɪɦɚɰɢɢ ɢ ɜɨɡɦɨɠɧɨɫɬɶ 
ɩɟɱɚɬɢ ɮɚɣɥɨɜ. 

Ɍɟɦɚ 1. ȼɜɨɞɧɚɹ. ɋɢɫɬɟɦɚ ɤɨɦɚɧɞ Ʉɨɦɩɚɫ ɢ AutoCAD. 

Ɉɫɧɨɜɧɨɣ ɰɟɥɶɸ ɡɚɧɹɬɢɹ ɹɜɥɹɟɬɫɹ ɢɡɭɱɟɧɢɟ ɨɫɧɨɜɧɵɯ ɨɩɪɟɞɟɥɟɧɢɣ ɢ ɩɨɧɹɬɢɣ, 
ɤɨɬɨɪɵɦɢ ɨɩɟɪɢɪɭɸɬ ɜ ɬɟɨɪɢɢ ɤɨɦɩɶɸɬɟɪɧɨɣ ɝɪɚɮɢɤɢ. ɂɡɭɱɟɧɢɟ ɢɧɬɟɪɮɟɣɫɚ 
ɝɪɚɮɢɱɟɫɤɢɯ ɩɚɤɟɬɨɜ, ɨɫɧɨɜɧɵɯ ɤɨɦɚɧɞ ɫɨɡɞɚɧɢɹ ɷɥɟɦɟɧɬɚɪɧɵɯ ɝɪɚɮɢɱɟɫɤɢɯ 
ɩɪɢɦɢɬɢɜɨɜ. ɉɨɧɹɬɢɟ ɝɪɚɧɢɰ ɱɟɪɬɟɠɚ, ɩɪɟɞɟɥɨɜ ɱɟɪɬɟɠɚ, ɫɢɫɬɟɦɵ ɤɨɨɪɞɢɧɚɬ, 
ɟɞɢɧɢɰ ɢɡɦɟɪɟɧɢɹ. Ƚɥɚɜɧɨɟ ɦɟɧɸ AutoCAD. Ʉɨɦɚɧɞɵ ɩɨɫɬɪɨɟɧɢɹ ɝɪɚɮɢɱɟɫɤɢɯ 
ɩɪɢɦɢɬɢɜɨɜ. Ʉɨɦɩɚɤɬɧɚɹ ɩɚɧɟɥɶ Ʉɨɦɩɚɫ 3D. ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɤɨɦɚɧɞ Ʉɨɦɩɚɫ 3D 
ɞɥɹ ɫɨɡɞɚɧɢɹ ɥɢɧɢɣ ɢ ɨɤɪɭɠɧɨɫɬɟɣ, ɞɭɝ. 
ɉɨ ɩɪɟɞɥɚɝɚɟɦɵɦ ɡɚɞɚɧɢɹɦ ɫɨɡɞɚɜɚɬɶ ɪɚɡɥɢɱɧɵɟ ɜɢɞɵ ɩɚɪɚɥɥɟɥɶɧɵɯ ɨɬɪɟɡɤɨɜ ɢ 
ɨɬɪɟɡɤɨɜ, ɧɚɯɨɞɹɳɢɯɫɹ ɩɨɞ ɭɝɥɨɦ ɞɪɭɝ ɤ ɞɪɭɝɭ. 
ɋɨɡɞɚɧɢɟ ɤɨɧɰɟɧɬɪɢɱɟɫɤɢɯ ɨɤɪɭɠɧɨɫɬɟɣ ɩɨ ɨɛɪɚɡɰɚɦ ɡɚɞɚɧɢɣ ɤɨɦɚɧɞɨɣ 
ɷɤɜɢɞɢɫɬɚɧɬɚ ɢɥɢ ɩɚɪɚɥɥɟɥɶɧɨɟ ɤɨɩɢɪɨɜɚɧɢɟ. 
(1. https://elib.bstu.ru/Reader/Book/2016031511130686900000655430, 2. Ɇɚɫɥɨɜɚ 
ɂ.ȼ., ɏɭɪɬɚɫɟɧɤɨ Ⱥ.ȼ. Ʉɨɦɩɶɸɬɟɪɧɚɹ ɝɪɚɮɢɤɚ ɜ ɩɪɨɟɤɬɧɨ-ɤɨɧɫɬɪɭɤɬɨɪɫɤɨɣ 
ɪɚɛɨɬɟ. ɍɱɟɛɧɨɟ ɩɨɫɨɛɢɟ – Ȼɟɥɝɨɪɨɞ: ɂɡɞ-ɜɨ ȻȽɌɍ ɢɦ. ȼ.Ƚ.ɒɭɯɨɜɚ, 2015.- 156ɫ.). 

Ɍɟɦɚ 2. Ʉɨɦɚɧɞɵ ɜɵɱɟɪɱɢɜɚɧɢɹ ɝɪɚɮɢɱɟɫɤɢɯ ɩɪɢɦɢɬɢɜɨɜ. 
Ɉɫɧɨɜɧɨɣ ɰɟɥɶɸ ɡɚɧɹɬɢɹ ɹɜɥɹɟɬɫɹ ɨɫɜɨɟɧɢɟ ɤɨɦɚɧɞɵ Line: ɨɩɰɢɢ ɤɨɦɚɧɞɵ. 
Ʉɨɦɚɧɞɚ Circle – ɫɨɡɞɚɧɢɟ ɨɤɪɭɠɧɨɫɬɟɣ ɪɚɡɥɢɱɧɵɯ ɪɚɞɢɭɫɨɜ ɢ/ɢɥɢ ɞɢɚɦɟɬɪɨɜ. 
ɋɩɨɫɨɛɵ ɡɚɞɚɧɢɹ ɨɤɪɭɠɧɨɫɬɟɣ. Ʉɨɦɚɧɞɚ ɩɨɫɬɪɨɟɧɢɹ ɞɭɝ – Arc – 8 ɫɩɨɫɨɛɨɜ 
ɩɨɫɬɪɨɟɧɢɹ ɞɭɝ ɜ AutoCAD. (1. ɉɨɥɟɳɭɤ, ɇ. ɇ.   ɋɚɦɨɭɱɢɬɟɥɶ AutoCAD 2012 / ɇ. 
ɇ. ɉɨɥɟɳɭɤ. - ɋɚɧɤɬ-ɉɟɬɟɪɛɭɪɝ : Ȼɏȼ-ɉɟɬɟɪɛɭɪɝ, 2012. - 458 ɫ. + 1 ɷɥ. ɨɩɬ. ɞɢɫɤ.; 
2. Ⱥɛɛɚɫɨɜ, ɂ.Ȼ. ɋɨɡɞɚɟɦ ɱɟɪɬɟɠɢ ɧɚ ɤɨɦɩɶɸɬɟɪɟ ɜ AutoCAD 2012 [ɗɥɟɤɬɪɨɧɧɵɣ 
ɪɟɫɭɪɫ]/ Ⱥɛɛɚɫɨɜ ɂ.Ȼ.— ɗɥɟɤɬɪɨɧ. ɬɟɤɫɬɨɜɵɟ ɞɚɧɧɵɟ.— Ɇ.: ȾɆɄ ɉɪɟɫɫ, 2011.— 

136 c.— Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: http://www.iprbookshop.ru/8007.— ɗȻɋ «IPRbooks»). 

Ⱥ ɬɚɤɠɟ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɤɨɦɚɧɞ Ʉɨɦɩɚɫ 3D ɞɥɹ ɫɨɡɞɚɧɢɹ ɨɬɪɟɡɤɨɜ, ɞɭɝ, 
ɨɤɪɭɠɧɨɫɬɟɣ, ɦɧɨɝɨɭɝɨɥɶɧɢɤɨɜ, ɩɪɹɦɨɭɝɨɥɶɧɢɤɨɜ. ɂɡɦɟɧɟɧɢɟ ɫɬɢɥɹ ɥɢɧɢɣ 
ɝɪɚɮɢɱɟɫɤɢɯ ɩɪɢɦɢɬɢɜɨɜ. ɉɚɪɚɦɟɬɪɵ ɤɨɦɚɧɞ. ɋɜɨɣɫɬɜɚ ɫɨɡɞɚɧɧɵɯ ɝɪɚɮɢɱɟɫɤɢɯ 
ɨɛɴɟɤɬɨɜ. (1. https://elib.bstu.ru/Reader/Book/2016031511130686900000655430 ; 2. 

Ɇɚɫɥɨɜɚ ɂ.ȼ., ɏɭɪɬɚɫɟɧɤɨ Ⱥ.ȼ. Ʉɨɦɩɶɸɬɟɪɧɚɹ ɝɪɚɮɢɤɚ ɜ ɩɪɨɟɤɬɧɨ-

ɤɨɧɫɬɪɭɤɬɨɪɫɤɨɣ ɪɚɛɨɬɟ. ɍɱɟɛɧɨɟ ɩɨɫɨɛɢɟ – Ȼɟɥɝɨɪɨɞ: ɂɡɞ-ɜɨ ȻȽɌɍ ɢɦ. 
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ȼ.Ƚ.ɒɭɯɨɜɚ, 2010.- 122ɫ.) 
Ɍɟɦɚ 3. ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɩɪɢɜɹɡɨɤ. Ɍɢɩɵ ɩɪɢɜɹɡɨɤ. 
ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɩɪɢɜɹɡɨɤ ɜ ɝɪɚɮɢɱɟɫɤɢɯ ɩɚɤɟɬɚɯ. ȼɢɞɵ ɩɪɢɜɹɡɨɤ. Ⱥɤɬɢɜɚɰɢɹ 

ɩɪɢɜɹɡɨɤ. ɉɪɢɨɪɢɬɟɬ ɩɪɢɜɹɡɨɤ. ȼɢɞɵ ɤɭɪɫɨɪɚ ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɪɚɡɥɢɱɧɵɯ 
ɩɪɢɜɹɡɨɤ ɦɟɧɹɸɬɫɹ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɤɥɸɱɟɜɨɣ ɪɭɱɤɢ. (1. Ⱥɛɛɚɫɨɜ, ɂ.Ȼ. ɋɨɡɞɚɟɦ 
ɱɟɪɬɟɠɢ ɧɚ ɤɨɦɩɶɸɬɟɪɟ ɜ AutoCAD 2012 [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ]/ Ⱥɛɛɚɫɨɜ ɂ.Ȼ.— 

ɗɥɟɤɬɪɨɧ. ɬɟɤɫɬɨɜɵɟ ɞɚɧɧɵɟ.— Ɇ.: ȾɆɄ ɉɪɟɫɫ, 2011.— 136 c.— Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: 
http://www.iprbookshop.ru/8007.— ɗȻɋ «IPRbooks». 2. 
https://elib.bstu.ru/Reader/Book/2016031511130686900000655430 ) 

Ɍɟɦɚ 4.  ɉɪɨɫɬɚɧɨɜɤɚ ɪɚɡɦɟɪɨɜ ɢ ɨɛɨɡɧɚɱɟɧɢɣ. 
ɉɪɨɫɬɚɧɨɜɤɚ ɪɚɡɦɟɪɨɜ. Ɉɫɧɨɜɧɵɟ ɬɟɪɦɢɧɵ. Ʉɨɦɚɧɞɵ ɩɪɨɫɬɚɧɨɜɤɢ ɥɢɧɟɣɧɵɯ 
ɪɚɡɦɟɪɨɜ; ɡɚɞɚɧɢɟ ɥɢɧɟɣɧɵɯ ɪɚɡɦɟɪɨɜ. 
ȼɟɪɬɢɤɚɥɶɧɵɟ ɪɚɡɦɟɪɵ. 
ɉɪɨɞɨɥɠɟɧɢɟ ɥɢɧɟɣɧɵɯ ɪɚɡɦɟɪɨɜ. ɉɪɨɫɬɚɧɨɜɤɚ ɭɝɥɨɜɵɯ ɪɚɡɦɟɪɨɜ. Ɂɚɞɚɧɢɟ 
ɪɚɡɦɟɪɨɜ ɞɢɚɦɟɬɪɚ ɢ ɪɚɞɢɭɫɚ. 
ɋɥɭɠɟɛɧɵɟ ɤɨɦɚɧɞɵ (Center, Exit, Leader, Redraw, Status, Stale, Undo). 

ɉɪɨɫɬɚɧɨɜɤɚ ɪɚɡɦɟɪɨɜ ɜ Ʉɨɦɩɚɫ 3D. Ɍɢɩɵ ɪɚɡɦɟɪɨɜ. Ⱥɫɫɨɰɢɚɬɢɜɧɨɫɬɶ 
ɪɚɡɦɟɪɨɜ. ɂɡɦɟɧɟɧɢɟ ɪɚɡɦɟɪɧɨɣ ɧɚɞɩɢɫɢ. ɒɬɪɢɯɨɜɤɚ. Ɂɚɥɢɜɤɚ. 

Ɉɛɨɡɧɚɱɟɧɢɟ ɩɪɢɧɹɬɵɟ ɧɚ ɱɟɪɬɟɠɚɯ ɢ ɜ ɬɟɯɧɢɱɟɫɤɨɣ ɞɨɤɭɦɟɧɬɚɰɢɢ. 
ɉɪɨɫɬɚɧɨɜɤɚ ɲɟɪɨɯɨɜɚɬɨɫɬɟɣ. Ⱦɨɛɚɜɥɟɧɢɟ ɬɟɯɧɢɱɟɫɤɢɯ ɬɪɟɛɨɜɚɧɢɣ. Ɉɫɨɛɟɧɧɨɫɬɢ 
ɪɚɛɨɬɵ ɫ ɬɚɛɥɢɰɚɦɢ  ɜ Ʉɨɦɩɚɫ. 

ɂɫɩɨɥɶɡɨɜɚɧɢɟ 2D-ɢɡɦɟɪɟɧɢɣ. 
ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɩɨɫɬɪɨɟɧɢɣ ɞɥɹ ɫɨɡɞɚɧɢɹ ɡɚɜɢɬɤɨɜ ɢ ɫɩɢɪɚɥɟɣ. 
ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ ɫɩɢɪɚɥɢ Ⱥɪɯɢɦɟɞɚ. ȼɚɪɢɚɧɬɵ ɫɨɡɞɚɧɢɹ ɫɩɢɪɚɥɢ Ⱥɪɯɢɦɟɞɚ. 

ɉɨɧɹɬɢɟ ɲɚɝɚ ɫɩɢɪɚɥɢ. 
Ɍɟɯɧɨɥɨɝɢɹ ɩɨɫɬɪɨɟɧɢɹ ɞɜɭɯ-, ɬɪɟɯ- , ɱɟɬɵɪɟɯ-  ɢ ɲɟɫɬɢ-ɰɟɧɬɪɨɜɵɯ ɡɚɜɢɬɤɨɜ. 
ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɧɟɩɪɟɪɵɜɧɨɝɨ ɜɜɨɞɚ ɨɛɴɟɤɬɨɜ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɫɩɢɪɚɥɟɣ ɢ 

ɡɚɜɢɬɤɨɜ. (1. https://elib.bstu.ru/Reader/Book/2016031511130686900000655430; 2. 

Ⱥɛɛɚɫɨɜ, ɂ.Ȼ. ɋɨɡɞɚɟɦ ɱɟɪɬɟɠɢ ɧɚ ɤɨɦɩɶɸɬɟɪɟ ɜ AutoCAD 2012 [ɗɥɟɤɬɪɨɧɧɵɣ 
ɪɟɫɭɪɫ]/ Ⱥɛɛɚɫɨɜ ɂ.Ȼ.— ɗɥɟɤɬɪɨɧ. ɬɟɤɫɬɨɜɵɟ ɞɚɧɧɵɟ.— Ɇ.: ȾɆɄ ɉɪɟɫɫ, 2011.— 

136 c.— Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: http://www.iprbookshop.ru/8007.— ɗȻɋ «IPRbooks»). 

Ɍɟɦɚ 5. Ʉɨɦɚɧɞɵ ɪɟɞɚɤɬɢɪɨɜɚɧɢɹ ɝɪɚɮɢɱɟɫɤɢɯ ɩɪɢɦɢɬɢɜɨɜ. ɋɨɩɪɹɠɟɧɢɹ. 
Ɂɚɧɹɬɢɟ ɩɪɟɞɩɨɥɚɝɚɟɬ ɜɵɱɟɪɱɢɜɚɧɢɟ ɪɚɡɥɢɱɧɵɯ ɝɟɨɦɟɬɪɢɱɟɫɤɢɯ ɨɛɴɟɤɬɨɜ ɢ 
ɞɚɥɶɧɟɣɲɟɟ ɢɯ ɪɟɞɚɤɬɢɪɨɜɚɧɢɟ. Ʉɨɦɚɧɞɵ ɞɥɹ ɜɵɱɟɪɱɢɜɚɧɢɹ ɥɢɧɢɣ ɪɚɡɥɢɱɧɨɣ 
ɬɨɥɳɢɧɵ ɜ AutoCAD. Ʌɨɦɚɧɵɟ ɥɢɧɢɢ (Pline). Ɏɨɪɦɚɬ ɤɨɦɚɧɞɵ Pline, ɨɩɰɢɢ. 
ȼɵɱɟɪɱɢɜɚɧɢɟ ɫɟɝɦɟɧɬɨɜ ɞɭɝ; ɦɧɨɝɨɭɝɨɥɶɧɢɤɚ; ɩɨɫɬɪɨɟɧɢɟ ɜɩɢɫɚɧɧɨɣ-ɨɩɢɫɚɧɧɨɣ 
ɨɤɪɭɠɧɨɫɬɢ; ɩɨɫɬɪɨɟɧɢɟ ɦɧɨɝɨɭɝɨɥɶɧɢɤɚ ɦɟɬɨɞɨɦ ɪɟɛɟɪ. Ʉɨɦɚɧɞɵ: SOLID, 
ELLIPSE, TEXT, DTEXT. ɋɜɨɞɤɚ ɤɨɦɚɧɞ (ɬɚɛɥɢɰɚ). 
ȼɵɛɨɪ ɨɛɴɟɤɬɚ (ɫɩɨɫɨɛɵ). Ʉɨɦɚɧɞɵ Select, Erase, Oops, Break. Ʉɨɩɢɪɨɜɚɧɢɟ ɢ 
ɩɟɪɟɦɟɳɟɧɢɟ ɨɛɴɟɤɬɨɜ (Move, Copy). 

Ɉɫɜɨɟɧɢɟ ɨɛɳɢɯ ɤɨɦɚɧɞ ɪɟɞɚɤɬɢɪɨɜɚɧɢɹ ɝɪɚɮɢɱɟɫɤɢɯ ɩɪɢɦɢɬɢɜɨɜ ɜ Ʉɨɦɩɚɫ 
3D. ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɤɨɦɚɧɞɵ ɷɤɜɢɞɢɫɬɚɧɬɵ ɞɥɹ ɫɨɡɞɚɧɢɹ ɤɨɩɢɣ ɨɛɴɟɤɬɨɜ. 
ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɤɨɦɚɧɞɵ Ʉɨɩɢɹ ɢ ɪɚɡɥɢɱɧɵɯ ɟɟ ɬɢɩɨɜ: ɤɨɩɢɹ ɩɨ ɫɟɬɤɟ, ɤɨɩɢɹ ɩɨ 
ɤɪɢɜɨɣ, ɤɨɩɢɹ ɩɨ ɤɨɧɰɟɧɬɪɢɱɟɫɤɨɣ ɫɟɬɤɟ, ɤɨɩɢɹ ɩɨ ɨɤɪɭɠɧɨɫɬɢ). 

Ɋɟɞɚɤɬɢɪɨɜɚɧɢɟ ɥɨɦɚɧɨɣ ɜ ɰɟɥɨɦ. Ɋɟɞɚɤɬɢɪɨɜɚɧɢɟ ɜɟɪɲɢɧ ɥɨɦɚɧɨɣ ɥɢɧɢɢ. 
ɉɨɜɨɪɨɬ ɨɛɴɟɤɬɨɜ (Rotate), ɡɟɪɤɚɥɶɧɨɟ ɨɬɨɛɪɚɠɟɧɢɟ (Mirror). Ɇɚɫɲɬɚɛ (Scale). 

ɉɨɫɬɪɨɟɧɢɟ ɩɪɹɦɨɭɝɨɥɶɧɵɯ ɦɚɬɪɢɰ (Array). ɂɡɦɟɧɟɧɢɟ ɫɜɨɣɫɬɜ ɩɪɢɦɢɬɢɜɨɜ 
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(Change). 

Ʉɨɦɚɧɞɚ ɢɡɦɟɧɟɧɢɹ ɦɚɫɲɬɚɛɚ ɱɟɪɬɟɠɚ. ɋɨɡɞɚɧɢɟ ɩɪɹɦɨɭɝɨɥɶɧɵɯ ɢ ɤɪɭɝɥɵɯ 
ɦɚɬɪɢɰ ɢɡ ɨɛɴɟɤɬɨɜ. ɂɡɦɟɧɟɧɢɟ ɫɜɨɣɫɬɜ ɩɪɢɦɢɬɢɜɨɜ. ɂɡɦɟɧɟɧɢɟ ɨɛɳɢɯ ɫɜɨɣɫɬɜ 
ɝɪɚɮɢɱɟɫɤɢɯ ɩɪɢɦɢɬɢɜɨɜ. Ʉɨɦɚɧɞɵ: END – ɨɛɧɨɜɥɟɧɢɟ ɫɭɳɟɫɬɜɭɸɳɟɝɨ ɮɚɣɥɚ 
ɱɟɪɬɟɠɚ; SAVE – ɡɚɩɢɫɢ ɱɟɪɬɟɠɚ ɜ ɮɚɣɥ ɫ ɢɦɟɧɟɦ (ɛɟɡ ɜɵɯɨɞɚ ɢɡ ACAD), QUIT – 

ɜɵɯɨɞ ɢɡ ɝɪɚɮɢɱɟɫɤɨɝɨ ɪɟɞɚɤɬɨɪɚ ɛɟɡ ɫɨɯɪɚɧɟɧɢɹ ɢɡɦɟɧɟɧɢɣ.  
Ɏɭɧɤɰɢɢ ɩɪɨɬɹɝɢɜɚɧɢɹ (Stretch), ɨɬɫɟɱɟɧɢɹ (Trim); Extent, Fillet (ɫɨɩɪɹɠɟɧɢɟ). 

ɋɧɹɬɢɟ ɮɚɫɨɤ. 
ɒɚɝ ɤɭɪɫɨɪɚ (Snap). Osnap – ɜɟɥɢɱɢɧɚ ɩɪɢɰɟɥɚ. 
ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɤɥɚɜɢɚɬɭɪɧɵɯ, ɝɥɨɛɚɥɶɧɵɯ, ɥɨɤɚɥɶɧɵɯ ɩɪɢɜɹɡɨɤ ɜ Ʉɨɦɩɚɫ 3D 

ɞɥɹ ɱɟɪɱɟɧɢɹ. 
Ʉɨɦɚɧɞɵ ɥɢɤɜɢɞɚɰɢɢ. Ʉɨɦɚɧɞɵ ɧɚɜɟɞɟɧɢɹ ɢɥɢ ɩɨɥɭɱɟɧɢɹ ɫɩɪɚɜɨɤ. 
U, Redo, Undo. 

List, Drlist, Dist, Id, Area, Help, Setvar, Status. 

ɋɥɭɠɟɛɧɵɟ ɤɨɦɚɧɞɵ: Limits, Units, Menu, Files, Time. 

Ʉɨɦɚɧɞɵ ɭɩɪɚɜɥɟɧɢɹ ɢɡɨɛɪɚɠɟɧɢɟɦ ɧɚ ɷɤɪɚɧɟ: Regen, Redraw, Zoom. Pan, 

View. 

ȼɨɡɦɨɠɧɨɫɬɶ ɜɫɬɚɜɤɢ ɜ ɱɟɪɬɟɠ ɬɟɤɫɬɨɜɨɣ ɢɧɮɨɪɦɚɰɢɢ. (1. Ⱥɛɛɚɫɨɜ, ɂ.Ȼ. 
ɋɨɡɞɚɟɦ ɱɟɪɬɟɠɢ ɧɚ ɤɨɦɩɶɸɬɟɪɟ ɜ AutoCAD 2012 [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ]/ Ⱥɛɛɚɫɨɜ 
ɂ.Ȼ.— ɗɥɟɤɬɪɨɧ. ɬɟɤɫɬɨɜɵɟ ɞɚɧɧɵɟ.— Ɇ.: ȾɆɄ ɉɪɟɫɫ, 2011.— 136 c.— Ɋɟɠɢɦ 
ɞɨɫɬɭɩɚ: http://www.iprbookshop.ru/8007.— ɗȻɋ «IPRbooks»; 2. ɉɨɥɟɳɭɤ, ɇ. ɇ.   

ɋɚɦɨɭɱɢɬɟɥɶ AutoCAD 2012 / ɇ. ɇ. ɉɨɥɟɳɭɤ. - ɋɚɧɤɬ-ɉɟɬɟɪɛɭɪɝ : Ȼɏȼ-

ɉɟɬɟɪɛɭɪɝ, 2012. - 458 ɫ. + 1 ɷɥ. ɨɩɬ. ɞɢɫɤ.).) 
Ɍɟɦɚ 6. ɋɨɡɞɚɧɢɟ ɦɚɫɫɢɜɨɜ ɢɡ ɨɛɴɟɤɬɨɜ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɫɩɟɰɢɚɥɶɧɵɯ ɤɨɦɚɧɞ 

ɤɨɩɢɪɨɜɚɧɢɹ ɝɪɚɮɢɱɟɫɤɢɯ ɩɪɢɦɢɬɢɜɨɜ. 
ɉɨɥɹɪɧɵɣ ɦɚɫɫɢɜ. ɉɪɹɦɨɭɝɨɥɶɧɵɣ ɦɚɫɫɢɜ. ɉɨɧɹɬɢɟ ɛɚɡɨɜɨɣ ɬɨɱɤɢ ɨɛɴɟɤɬɚ ɩɪɢ 

ɪɚɡɦɧɨɠɟɧɢɢ ɝɪɚɮɢɱɟɫɤɢɯ ɩɪɢɦɢɬɢɜɨɜ. Ʉɨɦɚɧɞɵ ɫɨɡɞɚɧɢɹ ɪɚɡɥɢɱɧɵɯ ɜɢɞɨɜ 
ɦɚɫɫɢɜɨɜ. ɉɚɪɚɦɟɬɪɵ ɦɚɫɫɢɜɨɜ. ȼɚɪɢɚɧɬɵ ɤɨɩɢɪɨɜɚɧɢɹ. (1. Ɇɚɫɥɨɜɚ ɂ.ȼ., 
ɏɭɪɬɚɫɟɧɤɨ Ⱥ.ȼ. Ʉɨɦɩɶɸɬɟɪɧɚɹ ɝɪɚɮɢɤɚ ɜ ɩɪɨɟɤɬɧɨ-ɤɨɧɫɬɪɭɤɬɨɪɫɤɨɣ ɪɚɛɨɬɟ. 
ɍɱɟɛɧɨɟ ɩɨɫɨɛɢɟ – Ȼɟɥɝɨɪɨɞ: ɂɡɞ-ɜɨ ȻȽɌɍ ɢɦ. ȼ.Ƚ.ɒɭɯɨɜɚ, 2015.- 156ɫ.; 2. 
Ⱥɛɛɚɫɨɜ, ɂ.Ȼ. ɋɨɡɞɚɟɦ ɱɟɪɬɟɠɢ ɧɚ ɤɨɦɩɶɸɬɟɪɟ ɜ AutoCAD 2012 [ɗɥɟɤɬɪɨɧɧɵɣ 
ɪɟɫɭɪɫ]/ Ⱥɛɛɚɫɨɜ ɂ.Ȼ.— ɗɥɟɤɬɪɨɧ. ɬɟɤɫɬɨɜɵɟ ɞɚɧɧɵɟ.— Ɇ.: ȾɆɄ ɉɪɟɫɫ, 2011.— 

136 c.— Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: http://www.iprbookshop.ru/8007.— ɗȻɋ «IPRbooks»; 3. 
ɉɨɥɟɳɭɤ, ɇ. ɇ.   ɋɚɦɨɭɱɢɬɟɥɶ AutoCAD 2012 / ɇ. ɇ. ɉɨɥɟɳɭɤ. - ɋɚɧɤɬ-ɉɟɬɟɪɛɭɪɝ 
: Ȼɏȼ-ɉɟɬɟɪɛɭɪɝ, 2012. - 458 ɫ. + 1 ɷɥ. ɨɩɬ. ɞɢɫɤ.) 

Ɍɟɦɚ 7. ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɛɢɛɥɢɨɬɟɤ ɮɪɚɝɦɟɧɬɨɜ ɞɥɹ ɫɨɡɞɚɧɢɹ ɱɟɪɬɟɠɟɣ ɞɟɬɚɥɟɣ. 
ȼɵɡɨɜ ɛɢɛɥɢɨɬɟɤ ɫɬɚɧɞɚɪɬɧɵɯ ɤɪɟɩɟɠɧɵɯ ɷɥɟɦɟɧɬɨɜ. 
Ɋɟɞɚɤɬɢɪɨɜɚɧɢɟ ɞɨɛɚɜɥɹɟɦɵɯ ɤɨɦɩɨɧɟɧɬɨɜ. ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɜɨɡɦɨɠɧɨɫɬɟɣ 

ɛɢɛɥɢɨɬɟɤ ɞɥɹ ɮɨɪɦɢɪɨɜɚɧɢɹ ɱɟɪɬɟɠɚ ɦɚɲɢɧɨɫɬɪɨɢɬɟɥɶɧɨɝɨ ɢɡɞɟɥɢɹ. (1. 

https://elib.bstu.ru/Reader/Book/2016031511130686900000655430; 2. Ⱥɛɛɚɫɨɜ, ɂ.Ȼ. 
ɋɨɡɞɚɟɦ ɱɟɪɬɟɠɢ ɧɚ ɤɨɦɩɶɸɬɟɪɟ ɜ AutoCAD 2012 [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ]/ Ⱥɛɛɚɫɨɜ 

ɂ.Ȼ.— ɗɥɟɤɬɪɨɧ. ɬɟɤɫɬɨɜɵɟ ɞɚɧɧɵɟ.— Ɇ.: ȾɆɄ ɉɪɟɫɫ, 2011.— 136 c.— Ɋɟɠɢɦ 
ɞɨɫɬɭɩɚ: http://www.iprbookshop.ru/8007.— ɗȻɋ «IPRbooks»). 

Ɍɟɦɚ 8. ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɜɢɞɨɜ. 
Ɍɢɩɵ ɮɚɣɥɨɜ, ɜ ɤɨɬɨɪɵɯ ɜɢɞɵ ɦɨɠɧɨ ɫɨɡɞɚɜɚɬɶ.  
Ɍɨɱɤɚ ɜɫɬɚɜɤɢ ɜɢɞɚ. ɉɚɪɚɦɟɬɪɵ ɜɢɞɚ. ɍɩɪɚɜɥɟɧɢɟ ɜɢɞɢɦɨɫɬɶɸ ɜɢɞɨɜ. 

ɋɬɪɭɤɬɭɪɚ ɮɚɣɥɚ: ɥɢɫɬɵ, ɜɢɞɵ, ɫɥɨɢ. ɇɚɫɬɪɨɣɤɚ ɜɢɞɚ ɜ ɞɟɪɟɜɟ ɱɟɪɬɟɠɚ.  

https://elib.bstu.ru/Reader/Book/2016031511130686900000655430


ɋɨɡɞɚɧɢɟ ɬɟɤɫɬɨɜɵɯ ɮɚɣɥɨɜ. 
ɋɨɡɞɚɧɢɟ ɬɟɤɫɬɨɜɨɝɨ ɮɚɣɥɚ ɜ Ʉɨɦɩɚɫ 3D – ɪɚɫɲɢɪɟɧɢɟ ɮɚɣɥɚ *.kdw. 

Ɏɨɪɦɚɬɢɪɨɜɚɧɢɟ ɬɟɤɫɬɚ. ɂɡɦɟɧɟɧɢɟ ɩɚɪɚɦɟɬɪɨɜ ɫɨɡɞɚɧɧɨɝɨ ɬɟɤɫɬɚ. (1. 

https://elib.bstu.ru/Reader/Book/2016031511130686900000655430; 2. Ɇɚɫɥɨɜɚ ɂ.ȼ., 
ɏɭɪɬɚɫɟɧɤɨ Ⱥ.ȼ. Ʉɨɦɩɶɸɬɟɪɧɚɹ ɝɪɚɮɢɤɚ ɜ ɩɪɨɟɤɬɧɨ-ɤɨɧɫɬɪɭɤɬɨɪɫɤɨɣ ɪɚɛɨɬɟ. 
ɍɱɟɛɧɨɟ ɩɨɫɨɛɢɟ – Ȼɟɥɝɨɪɨɞ: ɂɡɞ-ɜɨ ȻȽɌɍ ɢɦ. ȼ.Ƚ.ɒɭɯɨɜɚ, 2010.- 122ɫ.) 

Ɍɟɦɚ 9. ɉɚɪɚɦɟɬɪɢɡɚɰɢɹ. 
Ɉɫɧɨɜɧɨɣ ɰɟɥɶɸ ɞɚɧɧɨɣ ɬɟɦɵ ɹɜɥɹɟɬɫɹ ɩɨɧɹɬɢɟ ɩɚɪɚɦɟɬɪɢɱɟɫɤɨɝɨ ɢɡɨɛɪɚɠɟɧɢɹ,  
ɋɨɡɞɚɧɢɟ ɩɚɪɚɦɟɬɪɢɱɟɫɤɨɝɨ ɢɡɨɛɪɚɠɟɧɢɹ. ȼɢɞɵ ɩɚɪɚɦɟɬɪɢɡɚɰɢɢ. ɇɚɥɨɠɟɧɢɟ 
ɫɜɹɡɟɣ ɢ ɨɝɪɚɧɢɱɟɧɢɣ ɧɚ ɝɪɚɮɢɱɟɫɤɢɟ ɩɪɢɦɢɬɢɜɵ. ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɩɟɪɟɦɟɧɧɵɯ 
ɩɪɢ ɡɚɞɚɧɢɢ ɜɵɪɚɠɟɧɢɣ ɩɚɪɚɦɟɬɪɢɱɟɫɤɨɝɨ ɢɡɨɛɪɚɠɟɧɢɹ. (1. 

https://elib.bstu.ru/Reader/Book/2016031511130686900000655430; 2. Ɇɚɫɥɨɜɚ ɂ.ȼ., 
ɏɭɪɬɚɫɟɧɤɨ Ⱥ.ȼ. Ʉɨɦɩɶɸɬɟɪɧɚɹ ɝɪɚɮɢɤɚ ɜ ɩɪɨɟɤɬɧɨ-ɤɨɧɫɬɪɭɤɬɨɪɫɤɨɣ ɪɚɛɨɬɟ. 
ɍɱɟɛɧɨɟ ɩɨɫɨɛɢɟ – Ȼɟɥɝɨɪɨɞ: ɂɡɞ-ɜɨ ȻȽɌɍ ɢɦ. ȼ.Ƚ.ɒɭɯɨɜɚ, 2010.- 122ɫ.) 

Ɍɟɦɚ 10. ɉɟɱɚɬɶ ɮɚɣɥɨɜ ɝɪɚɮɢɱɟɫɤɨɣ ɢɧɮɨɪɦɚɰɢɢ. 
ɐɟɥɶɸ ɞɚɧɧɨɣ ɬɟɦɵ ɹɜɥɹɟɬɫɹ ɩɪɢɨɛɪɟɬɟɧɢɟ ɧɚɜɵɤɚ ɪɚɫɩɟɱɚɬɤɢ ɮɚɣɥɨɜ Ʉɨɦɩɚɫ, 

ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɝɨ ɩɪɨɫɦɨɬɪɚ, ɧɚɫɬɪɨɟɤ ɩɪɢɧɬɟɪɚ, ɫɩɨɫɨɛɨɜ 
ɜɵɜɨɞɚ ɱɟɪɬɟɠɚ ɰɟɥɢɤɨɦ ɢɥɢ ɩɨ ɱɚɫɬɹɦ, ɡɚɞɚɧɢɟ ɰɜɟɬɚ ɥɢɧɢɣ. Ⱥ ɬɚɤɠɟ ɢɡɦɟɧɟɧɢɟ 
ɮɨɪɦɚɬɚ ɱɟɪɬɟɠɚ, ɨɪɢɟɧɬɚɰɢɢ ɱɟɪɬɟɠɚ ɩɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ (1. 

https://elib.bstu.ru/Reader/Book/2016031511130686900000655430 ; 2. ɉɨɥɟɳɭɤ, ɇ. 
ɇ.   ɋɚɦɨɭɱɢɬɟɥɶ AutoCAD 2012 / ɇ. ɇ. ɉɨɥɟɳɭɤ. - ɋɚɧɤɬ-ɉɟɬɟɪɛɭɪɝ : Ȼɏȼ-

ɉɟɬɟɪɛɭɪɝ, 2012. - 458 ɫ. + 1 ɷɥ. ɨɩɬ. ɞɢɫɤ.) 
Ɍɟɦɚ 11. ɗɤɫɩɨɪɬ/ɢɦɩɨɪɬ ɮɚɣɥɨɜ. ɉɟɪɟɫɨɯɪɚɧɟɧɢɟ ɮɚɣɥɨɜ ɜ ɪɚɡɧɵɯ ɮɨɪɦɚɬɚɯ. 

ɋɨɯɪɚɧɟɧɢɟ ɮɚɣɥɚ ɜ ɜɢɞɟ ɤɚɪɬɢɧɤɢ. ȼɨɡɦɨɠɧɨɫɬɢ ɪɟɞɚɤɬɢɪɨɜɚɧɢɹ 
ɷɤɫɩɨɪɬɢɪɭɟɦɵɯ ɢ ɢɦɩɨɪɬɢɪɭɟɦɵɯ ɮɚɣɥɨɜ, ɫɨɞɟɪɠɚɳɢɯ ɝɪɚɮɢɱɟɫɤɭɸ 

ɢɧɮɨɪɦɚɰɢɸ. (1. Ⱥɛɛɚɫɨɜ, ɂ.Ȼ. ɋɨɡɞɚɟɦ ɱɟɪɬɟɠɢ ɧɚ ɤɨɦɩɶɸɬɟɪɟ ɜ AutoCAD 2012 

[ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ]/ Ⱥɛɛɚɫɨɜ ɂ.Ȼ.— ɗɥɟɤɬɪɨɧ. ɬɟɤɫɬɨɜɵɟ ɞɚɧɧɵɟ.— Ɇ.: ȾɆɄ 
ɉɪɟɫɫ, 2011.— 136 c.— Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: http://www.iprbookshop.ru/8007.— ɗȻɋ 
«IPRbooks»; 2. https://elib.bstu.ru/Reader/Book/2016031511130686900000655430) 

Ɍɟɦɚ 12. Ʉɨɦɚɧɞɵ ɫɨɡɞɚɧɢɹ 3D – ɢɡɨɛɪɚɠɟɧɢɣ. ɋɬɪɭɤɬɭɪɚ ɮɚɣɥɚ. Ⱦɟɪɟɜɨ 
ɦɨɞɟɥɢ. Ɋɚɛɨɱɢɟ ɩɥɨɫɤɨɫɬɢ. 4 ɨɫɧɨɜɧɵɟ ɤɨɦɚɧɞɵ ɦɨɞɟɥɢɪɨɜɚɧɢɹ. ɂɫɩɨɥɶɡɨɜɚɧɢɟ 
ɩɪɢɜɹɡɨɤ, ɪɚɡɦɟɪɨɜ. ȼɢɞɵ ɦɚɫɫɢɜɨɜ. Ɍɪɟɛɨɜɚɧɢɹ ɤ ɷɫɤɢɡɚɦ ɞɥɹ ɪɚɡɥɢɱɧɵɯ 
ɨɩɟɪɚɰɢɣ. (1. https://elib.bstu.ru/Reader/Book/2016031511130686900000655430; 2. 

Ɇɚɫɥɨɜɚ ɂ.ȼ., ɏɭɪɬɚɫɟɧɤɨ Ⱥ.ȼ. Ʉɨɦɩɶɸɬɟɪɧɚɹ ɝɪɚɮɢɤɚ ɜ ɩɪɨɟɤɬɧɨ-

ɤɨɧɫɬɪɭɤɬɨɪɫɤɨɣ ɪɚɛɨɬɟ. ɍɱɟɛɧɨɟ ɩɨɫɨɛɢɟ – Ȼɟɥɝɨɪɨɞ: ɂɡɞ-ɜɨ ȻȽɌɍ ɢɦ. 
ȼ.Ƚ.ɒɭɯɨɜɚ, 2010.- 122ɫ.; 3. Ⱥɛɛɚɫɨɜ, ɂ.Ȼ. ɋɨɡɞɚɟɦ ɱɟɪɬɟɠɢ ɧɚ ɤɨɦɩɶɸɬɟɪɟ ɜ 
AutoCAD 2012 [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ]/ Ⱥɛɛɚɫɨɜ ɂ.Ȼ.— ɗɥɟɤɬɪɨɧ. ɬɟɤɫɬɨɜɵɟ 
ɞɚɧɧɵɟ.— Ɇ.: ȾɆɄ ɉɪɟɫɫ, 2011.— 136 c.— Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: 
http://www.iprbookshop.ru/8007.— ɗȻɋ «IPRbooks»). 
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