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1 ɉɟɪɟɱɟɧɶ ɩɥɚɧɢɪɭɟɦɵɯ ɪɟɡɭɥɶɬɚɬɨɜ ɨɛɭɱɟɧɢɹ ɩɨ ɞɢɫɰɢɩɥɢɧɟ, ɫɨɨɬɧɟɫɟɧɧɵɯ 
ɫ ɩɥɚɧɢɪɭɟɦɵɦɢ ɪɟɡɭɥɶɬɚɬɚɦɢ ɨɫɜɨɟɧɢɹ ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɣ ɩɪɨɝɪɚɦɦɵ 
  

ȼ ɪɟɡɭɥɶɬɚɬɟ ɨɫɜɨɟɧɢɹ ɈɉɈɉ ɛɚɤɚɥɚɜɪɢɚɬɚ ɩɨ ɧɚɩɪɚɜɥɟɧɢɸ ɩɨɞɝɨɬɨɜɤɢ 23.03.03 
ɗɤɫɩɥɭɚɬɚɰɢɹ ɬɪɚɧɫɩɨɪɬɧɨ-ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɦɚɲɢɧ ɢ ɤɨɦɩɥɟɤɫɨɜ, ɩɨ ɞɢɫɰɢɩɥɢɧɟ 
«Ʉɨɦɩɶɸɬɟɪɧɚɹ ɢɧɠɟɧɟɪɧɚɹ ɝɪɚɮɢɤɚ», ɨɛɭɱɚɸɳɢɣɫɹ ɞɨɥɠɟɧ ɨɜɥɚɞɟɬɶ ɫɥɟɞɭɸɳɢɦɢ 
ɪɟɡɭɥɶɬɚɬɚɦɢ ɨɛɭɱɟɧɢɹ: 

 
Ʉɨɞ 

ɤɨɦɩɟɬɟɧɰɢɢ 
Ɋɟɡɭɥɶɬɚɬɵ ɨɫɜɨɟɧɢɹ ɈɉɈɉ. 

ɋɨɞɟɪɠɚɧɢɟ ɤɨɦɩɟɬɟɧɰɢɣ  
(ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɎȽɈɋ ȼɈ) 

ɉɟɪɟɱɟɧɶ ɩɥɚɧɢɪɭɟɦɵɯ ɪɟɡɭɥɶɬɚɬɨɜ 
ɨɛɭɱɟɧɢɹ ɩɨ ɞɢɫɰɢɩɥɢɧɟ 

ɉɄ-8 

 

Ɉɛɥɚɞɚɟɬ ɫɩɨɫɨɛɧɨɫɬɶɸ 
ɪɚɡɪɚɛɚɬɵɜɚɬɶ ɢ ɢɫɩɨɥɶɡɨɜɚɬɶ 

ɝɪɚɮɢɱɟɫɤɭɸ ɬɟɯɧɢɱɟɫɤɭɸ 
ɞɨɤɭɦɟɧɬɚɰɢɸ 

Зɧать: ɨɫɧɨɜɧɵɟ ɮɭɧɤɰɢɨɧɚɥɶɧɵɟ 
ɜɨɡɦɨɠɧɨɫɬɢ ɫɨɜɪɟɦɟɧɧɵɯ 
ɝɪɚɮɢɱɟɫɤɢɯ ɫɢɫɬɟɦ ɢ ɩɪɢɟɦɵ ɪɚɛɨɬɵ 
ɫ ɝɪɚɮɢɱɟɫɤɢɦɢ ɨɛɴɟɤɬɚɦɢ 

Уɦɟть: ɷɮɮɟɤɬɢɜɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ 
ɬɟɤɫɬɨɜɵɟ ɢ ɝɪɚɮɢɱɟɫɤɢɟ ɪɟɞɚɤɬɨɪɵ ɢ 
ɩɪɢɦɟɧɹɬɶ ɫɪɟɞɫɬɜɚ ɤɨɦɩɶɸɬɟɪɧɨɣ 
ɝɪɚɮɢɤɢ ɜ ɩɪɨɰɟɫɫɟ ɪɚɡɪɚɛɨɬɤɢ 
ɝɪɚɮɢɱɟɫɤɨɣ ɬɟɯɧɢɱɟɫɤɨɣ 
ɞɨɤɭɦɟɧɬɚɰɢɢ 

Вɥаɞɟть: ɧɚɜɵɤɚɦɢ ɩɪɢɦɟɧɟɧɢɹ 
ɫɪɟɞɫɬɜ ɤɨɦɩɶɸɬɟɪɧɨɣ ɝɪɚɮɢɤɢ ɜ 
ɩɪɨɰɟɫɫɟ ɪɚɡɪɚɛɨɬɤɢ ɝɪɚɮɢɱɟɫɤɨɣ 
ɬɟɯɧɢɱɟɫɤɨɣ ɞɨɤɭɦɟɧɬɚɰɢɢ 

 
2 Ɇɟɫɬɨ ɞɢɫɰɢɩɥɢɧɵ ɜ ɫɬɪɭɤɬɭɪɟ ɈɉɈɉ ȼɈ 

Ⱦɢɫɰɢɩɥɢɧɚ ɨɬɧɨɫɢɬɫɹ ɤ ɞɢɫɰɢɩɥɢɧɚɦ ɛɚɡɨɜɨɣ ɱɚɫɬɢ Ȼ1. ɂɡɭɱɚɟɬɫɹ ɜ 3 ɫɟɦɟɫɬɪɟ, ɧɚ 
2 ɤɭɪɫɟ ɩɪɢ ɨɱɧɨɣ ɢ ɧɚ 3 ɤɭɪɫɟ ɩɪɢ ɡɚɨɱɧɨɣ ɮɨɪɦɚɯ ɨɛɭɱɟɧɢɹ. 

ɂɡɭɱɟɧɢɟ ɞɢɫɰɢɩɥɢɧɵ ɩɪɟɞɩɨɥɚɝɚɟɬ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɟ ɨɫɜɨɟɧɢɟ ɫɥɟɞɭɸɳɟɣ 
ɞɢɫɰɢɩɥɢɧɵ ɭɱɟɛɧɨɝɨ ɩɥɚɧɚ: ɧɚɱɟɪɬɚɬɟɥɶɧɚɹ ɝɟɨɦɟɬɪɢɹ ɢ ɢɧɠɟɧɟɪɧɚɹ ɝɪɚɮɢɤɚ. 
Ⱦɢɫɰɢɩɥɢɧɚ ɹɜɥɹɟɬɫɹ ɨɫɧɨɜɨɩɨɥɚɝɚɸɳɟɣ, ɩɪɢ ɢɡɭɱɟɧɢɢ ɞɢɫɰɢɩɥɢɧɵ ɞɟɬɚɥɢ ɦɚɲɢɧ ɢ 
ɨɫɧɨɜɵ ɤɨɧɫɬɪɭɢɪɨɜɚɧɢɹ.  
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3 Ɉɛɴɟɦ ɞɢɫɰɢɩɥɢɧɵ ɜ ɡɚɱɟɬɧɵɯ ɟɞɢɧɢɰɚɯ ɫ ɭɤɚɡɚɧɢɟɦ ɤɨɥɢɱɟɫɬɜɚ 

ɚɤɚɞɟɦɢɱɟɫɤɢɯ ɱɚɫɨɜ, ɜɵɞɟɥɟɧɧɵɯ ɧɚ ɤɨɧɬɚɤɬɧɭɸ ɪɚɛɨɬɭ ɨɛɭɱɚɸɳɢɯɫɹ ɫ 
ɩɪɟɩɨɞɚɜɚɬɟɥɟɦ (ɩɨ ɜɢɞɚɦ ɭɱɟɛɧɵɯ ɡɚɧɹɬɢɣ) ɢ ɧɚ ɫɚɦɨɫɬɨɹɬɟɥɶɧɭɸ ɪɚɛɨɬɭ 
ɨɛɭɱɚɸɳɢɯɫɹ 

 
Ɉɛɳɚɹ ɬɪɭɞɨɟɦɤɨɫɬɶ ɞɢɫɰɢɩɥɢɧɵ ɫɨɫɬɚɜɥɹɟɬ 2 ɡɚɱɟɬɧɵɟ ɟɞɢɧɢɰɵ, 72 ɱɚɫɚ. 
 
Ɍɚɛɥɢɰɚ 3.1 -  Ɋɚɫɩɪɟɞɟɥɟɧɢɟ ɮɨɧɞɚ ɜɪɟɦɟɧɢ ɩɨ ɫɟɦɟɫɬɪɚɦ ɢ ɜɢɞɚɦ ɡɚɧɹɬɢɣ 

ȼɢɞ ɭɱɟɛɧɵɯ ɡɚɧɹɬɢɣ 
Ɉɱɧɨɟ 

ɨɛɭɱɟɧɢɟ 
Ɂɚɨɱɧɨɟ 

ɨɛɭɱɟɧɢɟ 
3 ɫɟɦɟɫɬɪ 5 ɫɟɫɫɢɹ 

Ʉɨɧɬɚɤɬɧɚɹ ɪɚɛɨɬɚ ɨɛɭɱɚɸɳɢɯɫɹ ɫ ɩɪɟɩɨɞɚɜɚɬɟɥɟɦ 
(ɜɫɟɝɨ, ɱɚɫ) 

 
35 

 
11 

ɜ ɬɨɦ ɱɢɫɥɟ: 
ɥɚɛɨɪɚɬɨɪɧɵɟ ɡɚɧɹɬɢɹ, ɱɚɫ 
ɡɚɱɟɬ ɫ ɨɰɟɧɤɨɣ, ɱɚɫ 

 
34 
1 

 
10 
1 

ɋɚɦɨɫɬɨɹɬɟɥɶɧɚɹ ɪɚɛɨɬɚ ɨɛɭɱɚɸɳɢɯɫɹ  (ɜɫɟɝɨ, ɱɚɫ) 37 61 
 ɜ ɬɨɦ ɱɢɫɥɟ:  
 - ɜɵɩɨɥɧɟɧɢɟ ɡɚɞɚɧɢɣ ɞɥɹ ɫɚɦɨɫɬɨɹɬɟɥɶɧɨɣ ɪɚɛɨɬɵ, ɱɚɫ 
- ɩɨɞɝɨɬɨɜɤɚ ɤ ɡɚɱɟɬɭ ɫ ɨɰɟɧɤɨɣ, ɱɚɫ 

 
32 
5 

 
57 
4 

Ɉɛɳɚɹ ɬɪɭɞɨɟɦɤɨɫɬɶ                                                ɱɚɫ  
                                                       ɡɚɱ. ɟɞ. 

72 
2 

 

 
4 ɋɨɞɟɪɠɚɧɢɟ ɞɢɫɰɢɩɥɢɧɵ (ɦɨɞɭɥɹ), ɫɬɪɭɤɬɭɪɢɪɨɜɚɧɧɨɟ ɩɨ ɪɚɡɞɟɥɚɦ ɢ ɬɟɦɚɦ 

ɫ ɭɤɚɡɚɧɢɟɦ ɨɬɜɟɞɟɧɧɨɝɨ ɧɚ ɧɢɯ ɤɨɥɢɱɟɫɬɜɚ ɚɤɚɞɟɦɢɱɟɫɤɢɯ ɱɚɫɨɜ ɢ ɜɢɞɨɜ ɭɱɟɛɧɵɯ 
ɡɚɧɹɬɢɣ 

 

Ɍɚɛɥɢɰɚ 4.1 - Ɋɚɡɞɟɥɵ ɞɢɫɰɢɩɥɢɧɵ ɢ ɬɪɭɞɨɟɦɤɨɫɬɶ ɩɨ ɜɢɞɚɦ ɭɱɟɛɧɵɯ ɡɚɧɹɬɢɣ (ɜ 
ɚɤɚɞɟɦɢɱɟɫɤɢɯ ɱɚɫɚɯ) 

 

№ 
ɬɟɦɵ Ɋɚɡɞɟɥ ɞɢɫɰɢɩɥɢɧɵ 

ȼɢɞɵ ɭɱɟɛɧɨɣ ɪɚɛɨɬɵ, ɜɤɥɸɱɚɹ 
ɫɚɦɨɫɬɨɹɬɟɥɶɧɭɸ ɪɚɛɨɬɭ ɫɬɭɞɟɧɬɨɜ ɢ 

ɬɪɭɞɨɟɦɤɨɫɬɶ, ɱɚɫ 

ɥɟɤɰɢɢ ɥɚɛ. 
ɪɚɛɨɬɵ 

ɜɫɟɝɨ ɚɭɞ. 
ɱɚɫɨɜ 

ɫɚɦɨɫɬ. 
ɪɚɛɨɬɚ 

ɨɱɧɨ ɡɚɨɱɧɨ ɨɱɧɨ ɡɚɨɱɧɨ ɨɱɧɨ ɡɚɨɱɧɨ ɨɱɧɨ ɡɚɨɱɧɨ
1 Ɉɫɧɨɜɵ ɫɢɫɬɟɦɵ ɄɈɆɉȺɋ-3D - - 4 2 4 2 - 4 
2 3D ɦɨɞɟɥɢɪɨɜɚɧɢɟ ɜ ɫɢɫɬɟɦɟ 

ɄɈɆɉȺɋ-3D - - 14 3 14 3 14 23 

3 ɋɨɡɞɚɧɢɟ ɝɪɚɮɢɱɟɫɤɢɯ ɞɨɤɭɦɟɧɬɨɜ 
ɜ ɫɢɫɬɟɦɟ ɄɈɆɉȺɋ-3D - - 12 3 12 3 12 26 

4 ɋɨɡɞɚɧɢɟ ɬɟɤɫɬɨɜɵɯ ɞɨɤɭɦɟɧɬɨɜ ɜ 
ɫɢɫɬɟɦɟ ɄɈɆɉȺɋ-3D - - 4 2 4 2 11 8 

 ɂɬɨɝɨ - - 34 10 34 10 37 61 
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Ɍɚɛɥɢɰɚ 4.2 - ɋɨɞɟɪɠɚɧɢɟ ɞɢɫɰɢɩɥɢɧɵ, ɫɬɪɭɤɬɭɪɢɪɨɜɚɧɧɨɟ ɩɨ ɪɚɡɞɟɥɚɦ ɢ ɬɟɦɚɦ 
 

№ ɋɨɞɟɪɠɚɧɢɟ ɪɚɡɞɟɥɚ (ɬɟɦɵ) ɞɢɫɰɢɩɥɢɧɵ ȼɪɟɦɹ, ɚɤɚɞ. ɱɚɫ 
ɨɱɧɨ ɡɚɨɱɧɨ 

1 Ɋɚɡɞɟɥ 1. Ɉɫɧɨɜɵ ɫɢɫɬɟɦɵ ɄɈɆɉȺɋ-3D 
Лɚɛɨрɚтɨрɧые рɚɛɨты 

1.1 ɂɧɬɟɪɮɟɣɫ ɫɢɫɬɟɦɵ ɄɈɆɉȺɋ-3D 2 2 
2 Ɋɚɡɞɟɥ 2. 3D ɦɨɞɟɥɢɪɨɜɚɧɢɟ ɜ ɫɢɫɬɟɦɟ ɄɈɆɉȺɋ-3D 

Лɚɛɨрɚтɨрɧые рɚɛɨты 

2.1 ɂɡɭɱɟɧɢɟ ɢɧɫɬɪɭɦɟɧɬɨɜ ɢ ɩɪɢɟɦɨɜ ɪɚɛɨɬɵ ɜ ɫɪɟɞɟ ɬɪɟɯɦɟɪɧɨɝɨ 
ɦɨɞɟɥɢɪɨɜɚɧɢɹ 2 1 

2.2 ɋɨɡɞɚɧɢɟ 3D ɦɨɞɟɥɢ ɞɟɬɚɥɢ «ɜɚɥ ɜɢɧɬɨɜɨɣ» 2 1 
2.3 ɋɨɡɞɚɧɢɟ 3D ɦɨɞɟɥɢ ɞɟɬɚɥɢ «ɪɨɥɢɤ» 2 1 
2.4 ɋɨɡɞɚɧɢɟ 3D ɦɨɞɟɥɢ ɫɛɨɪɨɱɧɨɣ ɟɞɢɧɢɰɵ «ɛɥɨɤ» 2 - 
2.5 ɉɚɪɚɦɟɬɪɢɪɨɜɚɧɢɟ ɦɨɞɟɥɢ 2 - 
3 Ɋɚɡɞɟɥ 3. ɋɨɡɞɚɧɢɟ ɝɪɚɮɢɱɟɫɤɢɯ ɞɨɤɭɦɟɧɬɨɜ ɜ ɫɢɫɬɟɦɟ ɄɈɆɉȺɋ-3D 

Лɚɛɨрɚтɨрɧые рɚɛɨты 

3.1 Ʉɨɧɮɢɝɭɪɢɪɨɜɚɧɢɟ ɫɬɢɥɟɣ, ɫɥɨɟɜ ɢ ɜɢɞɨɜ ɝɪɚɮɢɱɟɫɤɨɝɨ 
ɞɨɤɭɦɟɧɬɚ, ɚ ɬɚɤɠɟ ɮɨɪɦɚɬɚ ɱɟɪɬɟɠɚ. ɇɚɫɬɪɨɣɤɚ ɫɢɫɬɟɦɵ 2 1 

3.2 ɋɨɡɞɚɧɢɟ ɱɟɪɬɟɠɚ ɞɟɬɚɥɢ «ɨɫɶ» 2 1 
3.3 ɋɨɡɞɚɧɢɟ ɱɟɪɬɟɠɚ ɞɟɬɚɥɢ «ɪɨɥɢɤ» 2 1 
3.4 ɂɡɨɛɪɚɠɟɧɢɟ ɪɟɡɶɛɵ. ɂɦɩɨɪɬ ɨɛɴɟɤɬɨɜ.  2 - 
3.5 ɋɨɡɞɚɧɢɟ ɱɟɪɬɟɠɚ ɞɟɬɚɥɢ «ɜɢɥɤɚ» 2 - 
3.6 ɋɨɡɞɚɧɢɟ ɱɟɪɬɟɠɚ ɞɟɬɚɥɢ «ɜɚɥ ɜɢɧɬɨɜɨɣ» 4 - 
3.7 ɋɨɡɞɚɧɢɟ ɱɟɪɬɟɠɚ ɫɛɨɪɨɱɧɨɣ ɟɞɢɧɢɰɵ 4 - 
4 Ɋɚɡɞɟɥ 4. ɋɨɡɞɚɧɢɟ ɬɟɤɫɬɨɜɵɯ ɞɨɤɭɦɟɧɬɨɜ ɜ ɫɢɫɬɟɦɟ ɄɈɆɉȺɋ-3D 

Лɚɛɨрɚтɨрɧые рɚɛɨты 
4.1 ɋɨɡɞɚɧɢɟ ɫɩɟɰɢɮɢɤɚɰɢɢ ɤ ɫɛɨɪɨɱɧɨɦɭ ɱɟɪɬɟɠɭ 2 2 
4.2 ɋɨɡɞɚɧɢɟ ɬɟɤɫɬɨɜɨɝɨ ɞɨɤɭɦɟɧɬɚ 2 - 

 
5 ɉɟɪɟɱɟɧɶ ɭɱɟɛɧɨ-ɦɟɬɨɞɢɱɟɫɤɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ ɞɥɹ ɫɚɦɨɫɬɨɹɬɟɥɶɧɨɣ ɪɚɛɨɬɵ 

ɨɛɭɱɚɸɳɢɯɫɹ ɩɨ ɞɢɫɰɢɩɥɢɧɟ (ɦɨɞɭɥɸ) 
 
1. ȼɚɝɢɡɨɜ, Ɍ.ɇ. Ɇɟɬɨɞɢɱɟɫɤɢɟ ɭɤɚɡɚɧɢɹ ɞɥɹ ɜɵɩɨɥɧɟɧɢɹ ɤɨɧɬɪɨɥɶɧɵɯ ɢ 

ɫɚɦɨɫɬɨɹɬɟɥɶɧɵɯ ɪɚɛɨɬɵ ɩɨ ɞɢɫɰɢɩɥɢɧɟ «Ʉɨɦɩɶɸɬɟɪɧɚɹ ɢɧɠɟɧɟɪɧɚɹ ɝɪɚɮɢɤɚ» / Ɍ.ɇ. 
ȼɚɝɢɡɨɜ, Ƚ.ȼ. ɉɢɤɦɭɥɥɢɧ, Ɋ.Ɋ. Ⱥɯɦɟɬɡɹɧɨɜ. - Ʉɚɡɚɧɶ: ɂɡɞ-ɜɨ Ʉɚɡɚɧɫɤɨɝɨ ȽȺɍ, 2018. -16 ɫ. 

2. Ⱥɡɛɭɤɚ-Ʉɨɦɩɚɫ 3D (ɜɯɨɞɢɬ ɜ ɫɨɫɬɚɜ ɩɚɤɟɬɚ ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ 
Ʉɨɦɩɚɫ 3D): ɋɩɪɚɜɨɱɧɢɤ Ʉɨɦɩɚɫ 3D. 

3. Ⱥɡɛɭɤɚ-Ʉɨɦɩɚɫ-Ƚɪɚɮɢɤ (ɜɯɨɞɢɬ ɜ ɫɨɫɬɚɜ ɩɚɤɟɬɚ ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ 
Ʉɨɦɩɚɫ 3D). ɋɩɪɚɜɨɱɧɢɤ Ʉɨɦɩɚɫ 3D. 

 
6 Ɏɨɧɞ ɨɰɟɧɨɱɧɵɯ ɫɪɟɞɫɬɜ ɞɥɹ ɩɪɨɜɟɞɟɧɢɹ ɩɪɨɦɟɠɭɬɨɱɧɨɣ ɚɬɬɟɫɬɚɰɢɢ 

ɨɛɭɱɚɸɳɢɯɫɹ ɩɨ ɞɢɫɰɢɩɥɢɧɟ (ɦɨɞɭɥɸ) 
 
ɉɪɟɞɫɬɚɜɥɟɧ ɜ ɩɪɢɥɨɠɟɧɢɢ ɤ ɪɚɛɨɱɟɣ ɩɪɨɝɪɚɦɦɟ ɞɢɫɰɢɩɥɢɧɵ «Ʉɨɦɩɶɸɬɟɪɧɚɹ 

ɢɧɠɟɧɟɪɧɚɹ ɝɪɚɮɢɤɚ». 
 
7 ɉɟɪɟɱɟɧɶ ɨɫɧɨɜɧɨɣ ɢ ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ ɭɱɟɛɧɨɣ ɥɢɬɟɪɚɬɭɪɵ, ɧɟɨɛɯɨɞɢɦɨɣ ɞɥɹ 

ɨɫɜɨɟɧɢɹ ɞɢɫɰɢɩɥɢɧɵ (ɦɨɞɭɥɹ) 
 
Ɉɫɧɨɜɧɚɹ ɭɱɟɛɧɚɹ ɥɢɬɟɪɚɬɭɪɚ: 
1. Ȼɨɪɢɫɟɧɤɨ, ɂ. Ƚ. ɂɧɠɟɧɟɪɧɚɹ ɝɪɚɮɢɤɚ. Ƚɟɨɦɟɬɪɢɱɟɫɤɨɟ ɢ ɩɪɨɟɤɰɢɨɧɧɨɟ ɱɟɪɱɟɧɢɟ 

Дɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫЖ : ɭɱɟɛ. ɩɨɫɨɛɢɟ / ɂ. Ƚ. Ȼɨɪɢɫɟɧɤɨ. – 5-ɟ ɢɡɞ., ɩɟɪɟɪɚɛ. ɢ ɞɨɩ. – 
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Ʉɪɚɫɧɨɹɪɫɤ : ɋɢɛ. ɮɟɞɟɪ. ɭɧ-ɬ, 2014. – 200 ɫ.- ISBN 978-5-7638-3010-1. - Ɍɟɤɫɬ : 
ɷɥɟɤɬɪɨɧɧɵɣ. - URL: СЭЭpЬ://ЧОа.гЧКЧТЮЦ.МШЦ/МКЭКХШР/pЫШНЮМЭ/50572 

Ϯ. Ȼɨɥɶɲɚɤɨɜ, ȼ. ɉ. ɋɨɡɞɚɧɢɟ ɬɪɟɯɦɟɪɧɵɯ ɦɨɞɟɥɟɣ ɢ ɤɨɧɫɬɪɭɤɬɨɪɫɤɨɣ 
ɞɨɤɭɦɟɧɬɚɰɢɢ ɜ ɫɢɫɬɟɦɟ ɄɈɆɉȺɋ-3D. ɉɪɚɤɬɢɤɭɦ / ȼ. ɉ. Ȼɨɥɶɲɚɤɨɜ. — ɋɉɛ.: Ȼɏȼ-
ɉɟɬɟɪɛɭɪɝ, 2010. — 488 ɫ. — (ɍɱɟɛɧɨɟ ɩɨɫɨɛɢɟ). - ISBN 978-5-9775-0539-0.  Ɋɟɠɢɦ 
ɞɨɫɬɭɩɚ: СЭЭp://гЧКЧТЮЦ.МШЦ/МКЭКХШР.pСp?ЛШШФТЧПШ=350904 

ϯ. ɋɟɪɝɚ, Ƚ. ȼ. ɂɧɠɟɧɟɪɧɚɹ ɝɪɚɮɢɤɚ : ɭɱɟɛɧɢɤ / Ƚ. ȼ. ɋɟɪɝɚ, ɂ. ɂ. Ɍɚɛɚɱɭɤ, ɇ. ɇ. 
Ʉɭɡɧɟɰɨɜɚ ; ɩɨɞ ɨɛɳɟɣ ɪɟɞɚɤɰɢɟɣ Ƚ. ȼ. ɋɟɪɝɢ. — 2-ɟ ɢɡɞ., ɢɫɩɪ. ɢ ɞɨɩ. — ɋɚɧɤɬ-
ɉɟɬɟɪɛɭɪɝ : Ʌɚɧɶ, 2018. — 228 ɫ. — ISBN 978-5-8114-2856-4. — Ɍɟɤɫɬ : ɷɥɟɤɬɪɨɧɧɵɣ // 
Ʌɚɧɶ : ɷɥɟɤɬɪɨɧɧɨ-ɛɢɛɥɢɨɬɟɱɧɚɹ ɫɢɫɬɟɦɚ. — URL: СЭЭpЬ://О.ХКЧЛШШФ.МШЦ/ЛШШФ/103070  — 
Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: ɞɥɹ ɚɜɬɨɪɢɡ. ɩɨɥɶɡɨɜɚɬɟɥɟɣ.  

4. Ʉɨɥɟɫɧɢɱɟɧɤɨ, ɇ. Ɇ. ɂɧɠɟɧɟɪɧɚɹ ɢ ɤɨɦɩɶɸɬɟɪɧɚɹ ɝɪɚɮɢɤɚ: ɍɱɟɛɧɨɟ ɩɨɫɨɛɢɟ / 
Ʉɨɥɟɫɧɢɱɟɧɤɨ ɇ.Ɇ., ɑɟɪɧɹɟɜɚ ɇ.ɇ. - ȼɨɥɨɝɞɚ:ɂɧɮɪɚ-ɂɧɠɟɧɟɪɢɹ, 2018. - 236 ɫ.: ISBN 978-
5-9729-0199-9. - Ɍɟɤɫɬ : ɷɥɟɤɬɪɨɧɧɵɣ. - URL: 
СЭЭpЬ://ЧОа.гЧКЧТЮЦ.МШЦ/МКЭКХШР/pЫШНЮМЭ/989265 

 
Ⱦɨɩɨɥɧɢɬɟɥɶɧɚɹ ɭɱɟɛɧɚɹ ɥɢɬɟɪɚɬɭɪɚ: 
1. Ƚɟɪɚɫɢɦɨɜ, Ⱥ. Ⱥ. ɋɚɦɨɭɱɢɬɟɥɶ ɄɈɆɉȺɋ-3D V12. — ɋɉɛ.: Ȼɏȼ-ɉɟɬɟɪɛɭɪɝ, 

2011. — 464 ɫ.. - ISBN 978-5-9775-0558-1 
Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: СЭЭp://гЧКЧТЮЦ.МШЦ/МКЭКХШР.pСp?ЛШШФТЧПШ=351229  
2. ɂɜɚɧɨɜ, Ⱥ.ȼ. Ɇɚɲɢɧɧɚɹ ɝɪɚɮɢɤɚ. ɤɨɦɩɶɸɬɟɪɧɚɹ ɝɪɚɮɢɤɚ: Ʌɚɛɨɪɚɬɨɪɧɵɣ 

ɩɪɚɤɬɢɤɭɦ ɩɨ ɝɟɨɦɟɬɪɢɱɟɫɤɨɦɭ ɦɨɞɟɥɢɪɨɜɚɧɢɸ ɜ ɄɈɆ-ɉȺɋ–3D V8 Дɗɥɟɤɬɪɨɧɧɵɣ 
ɪɟɫɭɪɫЖ : ɭɱɟɛɧɨɟ ɩɨɫɨɛɢɟ / Ⱥ.ȼ. ɂɜɚɧɨɜ, Ʌ.ȼ. Ɋɟɦɨɧɬɨɜɚ. — ɗɥɟɤɬɪɨɧ. ɞɚɧ. — ɉɟɧɡɚ : 
ɉɟɧɡȽɌɍ (ɉɟɧɡɟɧɫɤɢɣ ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɣ ɭɧɢɜɟɪɫɢɬɟɬ), 2012. — 62 ɫ. 
Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: СЭЭp://О.ХКЧЛШШФ.МШЦ/ЛШШФЬ/ОХОЦОЧЭ.pСp?pХ1ИТН=62659 

1. Ʉɭɥɢɤɨɜ ȼ. ɉ. ɋɬɚɧɞɚɪɬɵ ɢɧɠɟɧɟɪɧɨɣ ɝɪɚɮɢɤɢ: ɭɱɟɛɧɨɟ ɩɨɫɨɛɢɟ / 
ȼ. ɉ. Ʉɭɥɢɤɨɜ. 3-ɟ ɢɡɞ. – Ɇ.: ɎɈɊɍɆ, 2009. – 240 ɫ.  

2. Ʌɢ, ȼ. Ƚ. ɂɧɠɟɧɟɪɧɚɹ ɝɪɚɮɢɤɚ: ɍɱɟɛɧɨɟ ɩɨɫɨɛɢɟ / Ʌɢ ȼ.Ƚ., Ⱦɨɪɨɲɟɧɤɨ ɋ.Ⱥ. - 
Ɍɚɝɚɧɪɨɝ:ɘɠɧɵɣ ɮɟɞɟɪɚɥɶɧɵɣ ɭɧɢɜɟɪɫɢɬɟɬ, 2016. - 141 ɫ.: ISBN 978-5-9275-2067-1. - 
Ɍɟɤɫɬ : ɷɥɟɤɬɪɨɧɧɵɣ. - URL: СЭЭpЬ://ЧОа.гЧКЧТЮЦ.МШЦ/МКЭКХШР/pЫШНЮМЭ/991864 

3. ɑɟɤɦɚɪɟɜ, Ⱥ. Ⱥ. ɂɧɠɟɧɟɪɧɚɹ ɝɪɚɮɢɤɚ. Ɇɚɲɢɧɨɫɬɪɨɢɬɟɥɶɧɨɟ ɱɟɪɱɟɧɢɟ : ɭɱɟɛɧɢɤ. 
— Ɇɨɫɤɜɚ : ɂɇɎɊȺ-Ɇ, 2019. — 396 ɫ. — (ȼɵɫɲɟɟ ɨɛɪɚɡɨɜɚɧɢɟ: Ȼɚɤɚɥɚɜɪɢɚɬ). — 
ааа.Нб.НШТ.ШЫР/10.12737/1541. - ISBN 978-5-16-100709-9. - Ɍɟɤɫɬ : ɷɥɟɤɬɪɨɧɧɵɣ. - URL: 
СЭЭpЬ://ЧОа.гЧКЧТЮЦ.МШЦ/МКЭКХШР/pЫШНЮМЭ/983560 

 
 

8 ɉɟɪɟɱɟɧɶ ɪɟɫɭɪɫɨɜ ɢɧɮɨɪɦɚɰɢɨɧɧɨ-ɬɟɥɟɤɨɦɦɭɧɢɤɚɰɢɨɧɧɨɣ ɫɟɬɢ 
«ɂɧɬɟɪɧɟɬ», ɧɟɨɛɯɨɞɢɦɵɯ ɞɥɹ ɨɫɜɨɟɧɢɹ ɞɢɫɰɢɩɥɢɧɵ (ɦɨɞɭɥɹ) 

 
1. Ɉɮɢɰɢɚɥɶɧɵɣ ɢɧɬɟɪɧɟɬ-ɩɨɪɬɚɥ Ɇɢɧɢɫɬɟɪɫɬɜɚ ɫɟɥɶɫɤɨɝɨ ɯɨɡɹɣɫɬɜɚ ɊɎ Ɇɢɧɫɟɥɶɯɨɡ 

Ɋɨɫɫɢɢ) СЭЭpЬ:/ааа.ЦМб.РШЯ.ЫЮ/   
2. Ɉɮɢɰɢɚɥɶɧɵɣ ɢɧɬɟɪɧɟɬ-ɩɨɪɬɚɥ Ɇɢɧɢɫɬɟɪɫɬɜɚ ɫɟɥɶɫɤɨɝɨ ɯɨɡɹɣɫɬɜɚ ɢ ɩɪɨɞɨɜɨɥɶɫɬɜɢɹ 

Ɋɟɫɩɭɛɥɢɤɢ Ɍɚɬɚɪɫɬɚɧ СЭЭpЬ://КРЫШ.ЭКЭКЫЬЭКЧ.ЫЮ/   
3. ɗɥɟɤɬɪɨɧɧɨ-ɛɢɛɥɢɨɬɟɱɧɚɹ ɫɢɫɬɟɦɚ «Ʌɚɧɶ» СЭЭpЬ://О.ХКЧЛШШФ.МШЦ  
4. ɗɥɟɤɬɪɨɧɧɨ-ɛɢɛɥɢɨɬɟɱɧɚɹ ɫɢɫɬɟɦɚ «ГЧКЧТЮЦ.МШЦ» СЭЭpЬ://гЧКЧТЮЦ.МШЦ  

 
 

9 Ɇɟɬɨɞɢɱɟɫɤɢɟ ɭɤɚɡɚɧɢɹ ɞɥɹ ɨɛɭɱɚɸɳɢɯɫɹ ɩɨ ɨɫɜɨɟɧɢɸ ɞɢɫɰɢɩɥɢɧɵ 
(ɦɨɞɭɥɹ) 

 
Ɉɫɧɨɜɧɵɦɢ ɜɢɞɚɦɢ ɭɱɟɛɧɵɯ ɡɚɧɹɬɢɣ ɞɥɹ ɫɬɭɞɟɧɬɨɜ ɩɨ ɞɚɧɧɨɦɭ ɤɭɪɫɭ ɭɱɟɛɧɨɣ 

ɞɢɫɰɢɩɥɢɧɵ ɹɜɥɹɸɬɫɹ ɥɚɛɨɪɚɬɨɪɧɵɟ ɡɚɧɹɬɢɹ, ɚ ɬɚɤɠɟ ɫɚɦɨɫɬɨɹɬɟɥɶɧɚɹ ɪɚɛɨɬɚ ɫɬɭɞɟɧɬɨɜ. 



7 

ɉɪɢ ɩɨɞɝɨɬɨɜɤɟ ɤ ɥɚɛɨɪɚɬɨɪɧɨɦɭ ɡɚɧɹɬɢɸ ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɫɥɟɞɭɸɳɢɣ ɩɨɪɹɞɨɤ 
ɞɟɣɫɬɜɢɣ:  

1. ȼɧɢɦɚɬɟɥɶɧɨ ɩɪɨɚɧɚɥɢɡɢɪɨɜɚɬɶ ɩɨɫɬɚɜɥɟɧɧɵɟ ɬɟɨɪɟɬɢɱɟɫɤɢɟ ɜɨɩɪɨɫɵ,
ɨɩɪɟɞɟɥɢɬɶ ɨɛɴɟɦ ɬɟɨɪɟɬɢɱɟɫɤɨɝɨ ɦɚɬɟɪɢɚɥɚ, ɤɨɬɨɪɵɣ ɧɟɨɛɯɨɞɢɦɨ ɭɫɜɨɢɬɶ.  

2. ɉɪɨɱɢɬɚɬɶ ɪɟɤɨɦɟɧɞɨɜɚɧɧɭɸ ɨɛɹɡɚɬɟɥɶɧɭɸ ɢ ɞɨɩɨɥɧɢɬɟɥɶɧɭɸ ɥɢɬɟɪɚɬɭɪɭ,
ɞɨɩɨɥɧɹɹ (ɠɟɥɚɬɟɥɶɧɨ ɞɟɥɚɬɶ ɩɢɫɶɦɟɧɧɵɟ ɡɚɦɟɬɤɢ). 

3. Ɉɬɦɟɬɢɬɶ ɩɨɥɨɠɟɧɢɹ, ɤɨɬɨɪɵɟ ɬɪɟɛɭɸɬ ɭɬɨɱɧɟɧɢɹ, ɡɚɮɢɤɫɢɪɨɜɚɬɶ ɜɨɡɧɢɤɲɢɟ
ɜɨɩɪɨɫɵ.  

4. ɉɨɫɥɟ ɭɫɜɨɟɧɢɹ ɬɟɨɪɟɬɢɱɟɫɤɨɝɨ ɦɚɬɟɪɢɚɥɚ ɜɨɡɦɨɠɧɨ ɩɪɢɫɬɭɩɚɬɶ ɤ ɜɵɩɨɥɧɟɧɢɸ
ɥɚɛɨɪɚɬɨɪɧɨɝɨ ɡɚɞɚɧɢɹ.  

ɉɟɪɟɞ ɤɚɠɞɵɦ ɥɚɛɨɪɚɬɨɪɧɵɦ ɡɚɧɹɬɢɟɦ ɫɬɭɞɟɧɬ ɢɡɭɱɚɟɬ ɩɥɚɧ ɡɚɧɹɬɢɹ ɫ ɩɟɪɟɱɧɟɦ 
ɬɟɦ ɢ ɜɨɩɪɨɫɨɜ, ɫɩɢɫɤɨɦ ɥɢɬɟɪɚɬɭɪɵ ɢ ɞɨɦɚɲɧɢɦ ɡɚɞɚɧɢɟɦ ɩɨ ɜɵɧɟɫɟɧɧɨɦɭ ɧɚ ɡɚɧɹɬɢɟ 
ɦɚɬɟɪɢɚɥɭ.  

Ʌɚɛɨɪɚɬɨɪɧɵɟ ɡɚɧɹɬɢɹ ɩɪɨɯɨɞɹɬ ɜ ɮɨɪɦɟ ɜɵɩɨɥɧɟɧɢɹ ɪɚɡɥɢɱɧɵɯ ɡɚɞɚɧɢɣ ɧɚ 
ɤɨɦɩɶɸɬɟɪɟ ɫ ɩɨɦɨɳɶɸ ɫɢɫɬɟɦɵ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɝɨ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ Ʉɨɦɩɚɫ-3D. 
ɉɪɨɰɟɫɫ ɨɛɭɱɟɧɢɹ ɧɚ ɥɚɛɨɪɚɬɨɪɧɵɯ ɪɚɛɨɬɚɯ ɩɪɨɢɫɯɨɞɢɬ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ. ɋɬɭɞɟɧɬɵ 
ɩɨɥɭɱɚɸɬ ɜɜɨɞɧɭɸ ɢɧɮɨɪɦɚɰɢɸ ɩɨ ɥɚɛɨɪɚɬɨɪɧɨɣ ɪɚɛɨɬɟ, ɭɹɫɧɹɸɬ ɟɟ ɰɟɥɢ ɢ ɡɚɞɚɱɢ. Ⱦɥɹ 
ɭɫɩɟɲɧɨɝɨ ɨɫɜɨɟɧɢɹ ɫɥɟɞɭɟɬ ɜɟɫɬɢ ɤɨɧɫɩɟɤɬ, ɜ ɤɨɬɨɪɨɦ ɫɬɭɞɟɧɬɵ ɦɨɝɭɬ ɨɬɪɚɠɚɬɶ 
ɤɥɸɱɟɜɵɟ ɦɨɦɟɧɬɵ ɩɨ ɜɵɩɨɥɧɟɧɢɸ ɬɟɯ ɢɥɢ ɢɧɵɯ ɩɪɢɟɦɨɜ ɪɚɛɨɬɵ, ɬɟɨɪɟɬɢɱɟɫɤɢɣ 
ɦɚɬɟɪɢɚɥ. ɋɬɭɞɟɧɬɚɦ ɜɵɞɚɟɬɫɹ ɦɟɬɨɞɢɱɟɫɤɢɣ ɦɚɬɟɪɢɚɥ, ɜ ɤɨɬɨɪɨɦ ɢɡɥɨɠɟɧɚ ɦɟɬɨɞɢɤɚ 
ɜɵɩɨɥɧɟɧɢɹ ɢ ɩɪɟɞɦɟɬ ɥɚɛɨɪɚɬɨɪɧɨɣ ɪɚɛɨɬɵ ɧɚ ɛɭɦɚɠɧɨɦ ɧɨɫɢɬɟɥɟ. ȼɟɞɭɳɢɣ 
ɩɪɟɩɨɞɚɜɚɬɟɥɶ ɩɨɷɬɚɩɧɨ ɞɟɦɨɧɫɬɪɢɪɭɟɬ ɜɵɩɨɥɧɟɧɢɟ ɱɚɫɬɟɣ ɥɚɛɨɪɚɬɨɪɧɨɣ ɪɚɛɨɬɵ ɧɚ 
ɷɤɪɚɧɟ ɩɪɨɟɤɬɨɪɚ; ɩɨɫɥɟ ɤɚɠɞɨɝɨ ɷɬɚɩɚ ɫɬɭɞɟɧɬɵ ɫɚɦɨɫɬɨɹɬɟɥɶɧɨ ɜɵɩɨɥɧɹɸɬ 
ɨɩɪɟɞɟɥɟɧɧɭɸ ɩɪɨɞɟɦɨɧɫɬɪɢɪɨɜɚɧɧɭɸ ɱɚɫɬɶ ɥɚɛɨɪɚɬɨɪɧɨɣ ɪɚɛɨɬɵ. ɉɪɢ ɜɨɡɧɢɤɧɨɜɟɧɢɢ 
ɜɨɩɪɨɫɨɜ ɢ ɡɚɬɪɭɞɧɟɧɢɣ, ɫɬɭɞɟɧɬɵ ɨɛɪɚɳɚɸɬɫɹ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɤ ɩɪɟɩɨɞɚɜɚɬɟɥɸ ɞɥɹ 
ɩɨɥɭɱɟɧɢɹ ɪɚɡɴɹɫɧɟɧɢɣ. ȼɨ ɜɪɟɦɹ ɜɵɩɨɥɧɟɧɢɹ ɷɬɚɩɨɜ ɪɚɛɨɬɵ ɫɬɭɞɟɧɬɵ ɦɨɝɭɬ ɨɛɳɚɬɶɫɹ 
ɦɟɠɞɭ ɫɨɛɨɣ, ɱɬɨ ɩɨɡɜɨɥɹɟɬ ɨɫɭɳɟɫɬɜɥɹɬɶ ɨɛɦɟɧ ɧɚɜɵɤɚɦɢ ɢ ɢɧɮɨɪɦɚɰɢɟɣ, ɬɚɤɢɦ 
ɨɛɪɚɡɨɦ ɜɵɪɚɜɧɢɜɚɹ ɭɪɨɜɟɧɶ ɡɧɚɧɢɣ ɢ ɭɦɟɧɢɣ ɜ ɝɪɭɩɩɟ. ɉɨɫɥɟ ɜɵɩɨɥɧɟɧɢɹ ɤɚɠɞɨɝɨ ɷɬɚɩɚ 
ɪɚɛɨɬɵ ɜɫɟɦɢ ɫɬɭɞɟɧɬɚɦɢ ɩɪɟɩɨɞɚɜɚɬɟɥɶ ɨɫɭɳɟɫɬɜɥɹɟɬ ɩɪɨɦɟɠɭɬɨɱɧɵɣ ɜɢɡɭɚɥɶɧɵɣ 
ɤɨɧɬɪɨɥɶ ɪɚɛɨɬɵ ɫɬɭɞɟɧɬɨɜ. ɉɨɫɥɟ ɡɚɜɟɪɲɟɧɢɹ ɜɵɩɨɥɧɟɧɢɹ ɡɚɞɚɧɢɹ ɥɚɛɨɪɚɬɨɪɧɨɣ ɪɚɛɨɬɵ 
ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɢɬɨɝɨɜɵɣ ɤɨɧɬɪɨɥɶ ɜɵɩɨɥɧɟɧɢɹ ɪɚɛɨɬɵ. ȼ ɤɨɧɰɟ ɡɚɧɹɬɢɹ ɩɪɟɩɨɞɚɜɚɬɟɥɟɦ 
ɜɵɞɚɟɬɫɹ ɡɚɞɚɧɢɟ ɩɨ ɜɚɪɢɚɧɬɚɦ ɞɥɹ ɜɵɩɨɥɧɟɧɢɹ ɫɬɭɞɟɧɬɚɦɢ ɫɚɦɨɫɬɨɹɬɟɥɶɧɨɣ ɪɚɛɨɬɵ. 
Ɂɚɞɚɧɢɹ ɞɥɹ ɫɚɦɨɫɬɨɹɬɟɥɶɧɨɣ ɩɪɨɪɚɛɨɬɤɢ ɧɟɨɛɯɨɞɢɦɨ ɜɵɩɨɥɧɹɬɶ ɤ ɤɚɠɞɨɦɭ ɡɚɧɹɬɢɸ. 
ɋɥɨɠɧɵɟ ɜɨɩɪɨɫɵ ɦɨɠɧɨ ɜɵɧɟɫɬɢ ɧɚ ɨɛɫɭɠɞɟɧɢɟ ɧɚ ɡɚɧɹɬɢɢ ɢɥɢ ɧɚ ɢɧɞɢɜɢɞɭɚɥɶɧɵɟ 
ɤɨɧɫɭɥɶɬɚɰɢɢ. 

ɋɬɭɞɟɧɬɭ ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɫɥɟɞɭɸɳɚɹ ɫɯɟɦɚ ɩɨɞɝɨɬɨɜɤɢ ɤ ɡɚɧɹɬɢɸ ɢ ɜɵɩɨɥɧɟɧɢɸ 
ɡɚɞɚɧɢɣ ɧɚ ɫɚɦɨɫɬɨɹɬɟɥɶɧɭɸ ɪɚɛɨɬɭ: 

- ɩɪɨɚɧɚɥɢɡɢɪɨɜɚɬɶ ɨɫɧɨɜɧɭɸ ɢ ɞɨɩɨɥɧɢɬɟɥɶɧɭɸ ɥɢɬɟɪɚɬɭɪɭ, ɪɟɤɨɦɟɧɞɨɜɚɧɧɭɸ ɩɨ
ɢɡɭɱɚɟɦɨɦɭ ɪɚɡɞɟɥɭ (ɦɨɞɭɥɸ); 

- ɪɟɲɢɬɶ ɡɚɞɚɧɧɵɟ ɡɚɞɚɧɢɹ ɞɥɹ ɫɚɦɨɫɬɨɹɬɟɥɶɧɨɣ ɪɚɛɨɬɵ;
- ɩɪɢ ɡɚɬɪɭɞɧɟɧɢɹɯ ɫɮɨɪɦɭɥɢɪɨɜɚɬɶ ɜɨɩɪɨɫɵ ɤ ɩɪɟɩɨɞɚɜɚɬɟɥɸ.
ɉɪɢ ɩɨɞɝɨɬɨɜɤɟ ɤ ɥɚɛɨɪɚɬɨɪɧɵɦ ɡɚɧɹɬɢɹɦ ɢ ɜɵɩɨɥɧɟɧɢɢ ɤɨɧɬɪɨɥɶɧɵɯ ɡɚɞɚɧɢɣ

ɫɬɭɞɟɧɬɚɦ ɫɥɟɞɭɟɬ ɢɫɩɨɥɶɡɨɜɚɬɶ ɥɢɬɟɪɚɬɭɪɭ ɢɡ ɩɪɢɜɟɞɟɧɧɨɝɨ ɜ ɞɚɧɧɨɣ ɩɪɨɝɪɚɦɦɟ ɫɩɢɫɤɚ, 
ɚ ɬɚɤɠɟ ɪɭɤɨɜɨɞɫɬɜɨɜɚɬɶɫɹ ɭɤɚɡɚɧɢɹɦɢ ɢ ɪɟɤɨɦɟɧɞɚɰɢɹɦɢ ɩɪɟɩɨɞɚɜɚɬɟɥɹ. 

ɋɚɦɨɫɬɨɹɬɟɥɶɧɚɹ ɪɚɛɨɬɚ ɫɬɭɞɟɧɬɨɜ ɹɜɥɹɟɬɫɹ ɫɨɫɬɚɜɧɨɣ ɱɚɫɬɶɸ ɢɯ ɭɱɟɛɧɨɣ ɪɚɛɨɬɵ ɢ 
ɢɦɟɟɬ ɰɟɥɶɸ ɡɚɤɪɟɩɥɟɧɢɟ ɢ ɭɝɥɭɛɥɟɧɢɟ ɩɨɥɭɱɟɧɧɵɯ ɡɧɚɧɢɣ, ɭɦɟɧɢɣ ɢ ɧɚɜɵɤɨɜ, ɩɨɢɫɤ ɢ 
ɩɪɢɨɛɪɟɬɟɧɢɟ ɧɨɜɵɯ ɡɧɚɧɢɣ. ɋɚɦɨɫɬɨɹɬɟɥɶɧɚɹ ɪɚɛɨɬɚ ɨɛɭɱɚɸɳɢɯɫɹ ɪɟɝɥɚɦɟɧɬɢɪɭɟɬɫɹ 
ɉɨɥɨɠɟɧɢɟɦ ɨɛ ɨɪɝɚɧɢɡɚɰɢɢ ɫɚɦɨɫɬɨɹɬɟɥɶɧɨɣ ɪɚɛɨɬɵ ɫɬɭɞɟɧɬɨɜ. 

ɋɚɦɨɫɬɨɹɬɟɥɶɧɚɹ ɪɚɛɨɬɚ ɫɬɭɞɟɧɬɨɜ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɨɫɜɨɟɧɢɟ ɬɟɨɪɟɬɢɱɟɫɤɨɝɨ 
ɦɚɬɟɪɢɚɥɚ ɧɚ ɨɫɧɨɜɟ ɥɚɛɨɪɚɬɨɪɧɵɯ ɡɚɧɹɬɢɣ, ɨɫɧɨɜɧɨɣ ɢ ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ ɥɢɬɟɪɚɬɭɪɵ; 
ɩɨɞɝɨɬɨɜɤɭ ɤ ɥɚɛɨɪɚɬɨɪɧɵɦ ɡɚɧɹɬɢɹɦ ɜ ɢɧɞɢɜɢɞɭɚɥɶɧɨɦ ɢ ɝɪɭɩɩɨɜɨɦ ɪɟɠɢɦɟ. ɋɨɜɟɬɵ ɩɨ 
ɫɚɦɨɫɬɨɹɬɟɥɶɧɨɣ ɪɚɛɨɬɟ ɫ ɬɨɱɤɢ ɡɪɟɧɢɹ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɥɢɬɟɪɚɬɭɪɵ, ɜɪɟɦɟɧɢ, ɝɥɭɛɢɧɵ 
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ɩɪɨɪɚɛɨɬɤɢ ɬɟɦɵ ɢ ɞɪ., ɚ ɬɚɤɠɟ ɤɨɧɬɪɨɥɶ ɞɟɹɬɟɥɶɧɨɫɬɢ ɫɬɭɞɟɧɬɚ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɜɨ ɜɪɟɦɹ 
ɡɚɧɹɬɢɣ. 

ɐɟɥɶɸ ɩɪɟɩɨɞɚɜɚɬɟɥɹ ɹɜɥɹɟɬɫɹ ɫɬɢɦɭɥɢɪɨɜɚɧɢɟ ɫɚɦɨɫɬɨɹɬɟɥɶɧɨɝɨ, ɭɝɥɭɛɥёɧɧɨɝɨ 
ɢɡɭɱɟɧɢɹ ɦɚɬɟɪɢɚɥɚ ɤɭɪɫɚ, ɨɬɪɚɛɨɬɤɚ ɧɚɜɵɤɨɜ ɪɟɲɟɧɢɹ ɡɚɞɚɱ ɢ ɫɢɫɬɟɦɧɨɝɨ ɚɧɚɥɢɡɚ 
ɫɢɬɭɚɰɢɣ ɧɚ ɥɚɛɨɪɚɬɨɪɧɵɯ ɡɚɧɹɬɢɹɯ, ɤɨɧɬɪɨɥɶ ɡɧɚɧɢɣ ɫɬɭɞɟɧɬɨɜ. 

ɉɟɪɟɱɟɧɶ ɦɟɬɨɞɢɱɟɫɤɢɯ ɭɤɚɡɚɧɢɣ ɩɨ ɞɢɫɰɢɩɥɢɧɟ: 

1. ȼɚɝɢɡɨɜ Ɍ.ɇ. Ɇɟɬɨɞɢɱɟɫɤɢɟ ɭɤɚɡɚɧɢɹ ɞɥɹ ɜɵɩɨɥɧɟɧɢɹ ɤɨɧɬɪɨɥɶɧɵɯ ɢ
ɫɚɦɨɫɬɨɹɬɟɥɶɧɵɯ ɪɚɛɨɬɵ ɩɨ ɞɢɫɰɢɩɥɢɧɟ «Ʉɨɦɩɶɸɬɟɪɧɚɹ ɢɧɠɟɧɟɪɧɚɹ ɝɪɚɮɢɤɚ» / Ɍ.ɇ. 
ȼɚɝɢɡɨɜ, Ƚ.ȼ. ɉɢɤɦɭɥɥɢɧ, Ɋ.Ɋ. Ⱥɯɦɟɬɡɹɧɨɜ - Ʉɚɡɚɧɶ: ɂɡɞ-ɜɨ Ʉɚɡɚɧɫɤɨɝɨ ȽȺɍ, 2018. – 16 ɫ. 

2. ȼɚɝɢɡɨɜ Ɍ.ɇ. ɉɪɚɤɬɢɤɭɦ ɞɥɹ ɜɵɩɨɥɧɟɧɢɹ ɥɚɛɨɪɚɬɨɪɧɵɯ ɢ ɫɚɦɨɫɬɨɹɬɟɥɶɧɵɯ
ɪɚɛɨɬ ɩɨ ɞɢɫɰɢɩɥɢɧɟ «Ʉɨɦɩɶɸɬɟɪɧɚɹ ɢɧɠɟɧɟɪɧɚɹ ɝɪɚɮɢɤɚ» / Ɍ.ɇ. ȼɚɝɢɡɨɜ, ɋ.Ɇ. əɯɢɧ, 
Ƚ.ȼ. ɉɢɤɦɭɥɥɢɧ, Ɋ.Ɋ. Ⱥɯɦɟɬɡɹɧɨɜ. - Ʉɚɡɚɧɶ: ɂɡɞ-ɜɨ Ʉɚɡɚɧɫɤɨɝɨ ȽȺɍ, 2019. – 28 ɫ. 

3. Ⱥɡɛɭɤɚ-Ʉɨɦɩɚɫ 3D (ɜɯɨɞɢɬ ɜ ɫɨɫɬɚɜ ɩɚɤɟɬɚ ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ
Ʉɨɦɩɚɫ 3D): ɋɩɪɚɜɨɱɧɢɤ Ʉɨɦɩɚɫ 3D. 

4. Ⱥɡɛɭɤɚ-Ʉɨɦɩɚɫ-Ƚɪɚɮɢɤ (ɜɯɨɞɢɬ ɜ ɫɨɫɬɚɜ ɩɚɤɟɬɚ ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ
Ʉɨɦɩɚɫ 3D). ɋɩɪɚɜɨɱɧɢɤ Ʉɨɦɩɚɫ 3D. 

10 ɉɟɪɟɱɟɧɶ ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ ɬɟɯɧɨɥɨɝɢɣ, ɢɫɩɨɥɶɡɭɟɦɵɯ ɩɪɢ ɨɫɭɳɟɫɬɜɥɟɧɢɢ 
ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɝɨ ɩɪɨɰɟɫɫɚ ɩɨ ɞɢɫɰɢɩɥɢɧɟ, ɜɤɥɸɱɚɹ ɩɟɪɟɱɟɧɶ ɩɪɨɝɪɚɦɦɧɨɝɨ 
ɨɛɟɫɩɟɱɟɧɢɹ ɢ ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ ɫɩɪɚɜɨɱɧɵɯ ɫɢɫɬɟɦ  

Ɏɨɪɦɚ 
ɩɪɨɜɟɞɟɧɢɹ 

ɡɚɧɹɬɢɹ, 
ɫɚɦɨɫɬɨɹɬɟɥɶɧɨɣ 

ɪɚɛɨɬɵ 

ɂɫɩɨɥɶɡɭɟɦɵɟ 
ɢɧɮɨɪɦɚɰɢɨɧɧɵɟ 

ɬɟɯɧɨɥɨɝɢɢ 

ɉɟɪɟɱɟɧɶ 
ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ 

ɫɩɪɚɜɨɱɧɵɯ ɫɢɫɬɟɦ 
(ɩɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ) 

ɉɟɪɟɱɟɧɶ 
ɩɪɨɝɪɚɦɦɧɨɝɨ 
ɨɛɟɫɩɟɱɟɧɢɹ 

Ʌɚɛɨɪɚɬɨɪɧɵɟ 
ɡɚɧɹɬɢɹ 

Ɇɭɥɶɬɢɦɟɞɢɣɧɵɟ 
ɬɟɯɧɨɥɨɝɢɢ ɜ 
ɫɨɱɟɬɚɧɢɢ ɫ 
ɬɟɯɧɨɥɨɝɢɟɣ 
ɩɪɨɛɥɟɦɧɨɝɨ 
ɢɡɥɨɠɟɧɢɹ 
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ȼɍɁ». 
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ɉɥɚɝɢɚɬ». 
LMS MШШНХО 
(ɦɨɞɭɥɶɧɚɹ 
ɨɛɴɟɤɬɧɨ-

ɨɪɢɟɧɬɢɪɨɜɚɧɧɚɹ 
ɞɢɧɚɦɢɱɟɫɤɚɹ 

ɫɪɟɞɚ ɨɛɭɱɟɧɢɹ) 

ɋɚɦɨɫɬɨɹɬɟɥɶɧɚɹ 
ɪɚɛɨɬɚ 

Ƚɚɪɚɧɬ-ɚɷɪɨ 
(ɢɧɮɨɪɦɚɰɢɨɧɧɨ-ɩɪɚɜɨɜɨɟ 
ɨɛɟɫɩɟɱɟɧɢɟ) 
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11 Ɉɩɢɫɚɧɢɟ ɦɚɬɟɪɢɚɥɶɧɨ-ɬɟɯɧɢɱɟɫɤɨɣ ɛɚɡɵ, ɧɟɨɛɯɨɞɢɦɨɣ ɞɥɹ ɨɫɭɳɟɫɬɜɥɟɧɢɹ 
ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɝɨ ɩɪɨɰɟɫɫɚ ɩɨ ɞɢɫɰɢɩɥɢɧɟ (ɦɨɞɭɥɸ) 


