
Ɇɢɧɢɫɬɟɪɫɬɜɨ ɨɛɪɚɡɨɜɚɧɢя ɢ ɧɚɭɤɢ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚцɢɢ 
Ɏɟɞɟɪɚɥɶɧɨɟ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɟ ɛɸɞɠɟɬɧɨɟ ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɟ ɭɱɪɟɠɞɟɧɢɟ 

ɜɵɫɲɟɝɨ ɨɛɪɚɡɨɜɚɧɢɹ 

ȺɆɍɊɋɄɂɃ ȽɈɋɍȾȺɊɋɌȼȿɇɇЫɃ ɍɇɂȼȿɊɋɂɌȿɌ 

(ɎȽȻɈɍ ȼɈ «ȺɦȽɍ») 
 

Ɏɚɤɭɥɶɬɟɬ ɦɚɬɟɦɚɬɢɤɢ ɢ ɢɧɮɨɪɦɚɬɢɤɢ 

Ʉɚɮɟɞɪɚ ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ ɢ ɭɩɪɚɜɥɹɸɳɢɯ ɫɢɫɬɟɦ 

ɇɚɩɪɚɜɥɟɧɢɟ ɩɨɞɝɨɬɨɜɤɢ 09.04.01 – ɂɧɮɨɪɦɚɬɢɤɚ ɢ ɜɵɱɢɫɥɢɬɟɥɶɧɚɹ ɬɟɯɧɢɤɚ 

ɇɚɩɪɚɜɥɟɧɧɨɫɬɶ (ɩɪɨɮɢɥɶ) ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɣ ɩɪɨɝɪɚɦɦɵ: Ʉɨɦɩɶɸɬɟɪɧɨɟ 
ɦɨɞɟɥɢɪɨɜɚɧɢɟ 
 

 ȾɈɉɍɋɌɂɌɖ Ʉ ɁȺЩɂɌȿ                                                                    
Ɂɚɜ. ɤɚɮɟɞɪɨɣ                                                                          
_____________ Ⱥ.ȼ. Ȼɭɲɦɚɧɨɜ                                                                             
«_______»____________2018 ɝ. 

 
 

ɆȺȽɂɋɌȿɊɋɄȺə ȾɂɋɋȿɊɌȺЦɂə 

 

ɧɚ ɬɟɦɭ: Ʉɨɦɩɶɸɬɟɪɧɨɟ ɦɨɞɟɥɢɪɨɜɚɧɢɟ ɪɟɬɪɨɫɩɟɤɬɢɜɵ ɉɥɨɳɚɞɢ ɉɨɛɟɞɵ ɜ 

XX – XXI ɜɟɤɚɯ 

ɂɫɩɨɥɧɢɬɟɥɶ 

ɫɬɭɞɟɧɬ ɝɪɭɩɩɵ 653 ɨɦ 

 

 

______________________________ 

                  (ɩɨɞɩɢɫɶ, ɞɚɬɚ) 
ȼ.ɋ. Чɢɩɭɥɚ 

Ɋɭɤɨɜɨɞɢɬɟɥɶ 

ɩɪɨɮɟɫɫɨɪ, ɞɨɤɬɨɪ ɬɟɯɧ. ɧɚɭɤ  
 

______________________________ 

                  (ɩɨɞɩɢɫɶ, ɞɚɬɚ) 
 

ɂ.ȿ. ȿɪɟɦɢɧ 

Ɋɭɤɨɜɨɞɢɬɟɥɶ ɧɚɭɱɧɨɝɨ 

ɫɨɞɟɪɠɚɧɢɹ ɩɪɨɝɪɚɦɦɵ 

ɦɚɝɢɫɬɪɚɬɭɪɵ 

ɩɪɨɮɟɫɫɨɪ, ɞɨɤɬɨɪ ɬɟɯɧ. ɧɚɭɤ 
 

 

 

 

______________________________ 

                  (ɩɨɞɩɢɫɶ, ɞɚɬɚ) 
 

 
ȿ.Ʌ. ȿɪɟɦɢɧ 

ɇɨɪɦɨɤɨɧɬɪɨɥɶ 

ɢɧɠɟɧɟɪ ɤɚɮɟɞɪɵ   
      

 

______________________________ 

                  (ɩɨɞɩɢɫɶ, ɞɚɬɚ) ȼ.ȼ. Ɋɨɦɚɧɢɤɨ 
Ɋɟɰɟɧɡɟɧɬ 

ɞɢɪɟɤɬɨɪ ɈɈɈ «Ⱦɠɢ-ɗɫ-Ɍɷ» 
 

 

 

______________________________ 

                  (ɩɨɞɩɢɫɶ, ɞɚɬɚ) 
 

Ⱥ.Ⱥ. Ɇɚɥɵɧɨɜ  

Ɋɟɰɟɧɡɟɧɬ 

ɞɨɰɟɧɬ, ɤɚɧɞ. ɮɢɡ.-ɦɚɬ. ɧɚɭɤ, 

ȻȽɉɍ, ɤɚɮɟɞɪɚ «ɂɧɮɨɪɦɚɬɢɤɚ»   
ɝ. Ȼɥɚɝɨɜɟɳɟɧɫɤ 

 

 

 

______________________________ 

                  (ɩɨɞɩɢɫɶ, ɞɚɬɚ) 
 
Ⱥ.ɇ. ɋɟɦɨɱɤɢɧ  
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ɂɡм. Ʌɢɫɬ № дɨкɭм. ɉɨдɩɢɫь Даɬа 

Ʌɢɫɬ 

2   
           ВɄɊ.165639.09.04.01.ɉɁ 

Ɇɢɧɢɫɬɟɪɫɬɜɨ ɨɛɪɚɡɨɜɚɧɢя ɢ ɧɚɭɤɢ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ 

Ɏɟɞɟɪɚɥɶɧɨɟ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɟ ɛɸɞɠɟɬɧɨɟ ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɟ ɭɱɪɟɠɞɟɧɢɟ  
ɜɵɫɲɟɝɨ ɨɛɪɚɡɨɜɚɧɢɹ 

ȺɆɍɊɋɄɂɃ ȽɈɋɍȾȺɊɋɌȼȿɇɇЫɃ ɍɇɂȼȿɊɋɂɌȿɌ 

(ɎȽȻɈɍ ȼɈ «ȺɦȽɍ») 
 

Ɏɚɤɭɥɶɬɟɬ ɦɚɬɟɦɚɬɢɤɢ ɢ ɢɧɮɨɪɦɚɬɢɤɢ 

Ʉɚɮɟɞɪɚ ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ ɢ ɭɩɪɚɜɥɹɸɳɢɯ ɫɢɫɬɟɦ 

 

 

                                                 ɍɌȼȿɊɀȾȺɘ 

                                               Ɂɚɜ. ɤɚɮɟɞɪɨɣ 

_______________ Ⱥ.ȼ. Ȼɭɲɦɚɧɨɜ 

«____»_________________201_ ɝ. 

 

Ɂ Ⱥ Ⱦ Ⱥ ɇ ɂ ȿ    
Ʉ ɦɚɝɢɫɬɟɪɫɤɨɣ ɞɢɫɫɟɪɬɚɰɢɢ ɫɬɭɞɟɧɬɚ ɑɢɩɭɥɚ ȼɥɚɞɢɫɥɚɜɚ ɋɟɪɝɟɟɜɢɱɚ 

1. Ɍɟɦɚ ɦɚɝɢɫɬɟɪɫɤɨɣ ɞɢɫɫɟɪɬɚɰɢɢ: Ʉɨɦɩɶɸɬɟɪɧɨɟ ɦɨɞɟɥɢɪɨɜɚɧɢɟ ɪɟɬɪɨɫɩɟɤɬɢ-
ɜɵ ɉɥɨɳɚɞɢ ɉɨɛɟɞɵ ɜ XX – XXI  

(ɭɬɜɟɪɠɞɟɧɚ ɩɪɢɤɚɡɨɦ ɨɬ 23.04.2018 № 914-ɭɱ) 

2.   ɋɪɨɤ ɫɞɚɱɢ ɫɬɭɞɟɧɬɨɦ ɡɚɤɨɧɱɟɧɧɨɣ ɪɚɛɨɬɵ: __.__.18. 

3. ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɤ ɦɚɝɢɫɬɟɪɫɤɨɣ ɞɢɫɫɟɪɬɚɰɢɢ: ɨɬɱёɬ ɨ ɩɪɨɯɨɠɞɟɧɢɢ 
ɩɪɟɞɞɢɩɥɨɦɧɨɣ ɩɪɚɤɬɢɤɢ, ɬɟɯɧɢɱɟɫɤɨɟ ɡɚɞɚɧɢɟ, ɫɩɟɰɢɚɥɶɧɚɹ ɥɢɬɟɪɚɬɭɪɚ. 
4. ɋɨɞɟɪɠɚɧɢɟ ɩɨɹɫɧɢɬɟɥɶɧɨɣ ɡɚɩɢɫɤɢ: ɨɩɢɫɚɧɢɟ ɨɛɴɟɤɬɚ ɢɫɫɥɟɞɨɜɚɧɢɹ, 
ɦɨɞɟɥɢɪɨɜɚɧɢɟ ɤɚɤ ɧɚɭɤɚ, ɦɨɞɟɥɢɪɨɜɚɧɢɟ ɜ ɰɟɥɨɦ, ɢɡɝɨɬɨɜɥɟɧɢɟ 3D ɦɨɞɟɥɟɣ 
ɜɢɪɬɭɚɥɶɧɵɯ ɨɛɴɟɤɬɨɜ. 

5. ɉɟɪɟɱɟɧɶ ɦɚɬɟɪɢɚɥɨɜ ɩɪɢɥɨɠɟɧɢɟ: ɧɟɬ. 
6. Ⱦɚɬɚ ɜɵɞɚɱɢ ɡɚɞɚɧɢɹ: __.__.20__. 
 

Ɋɭɤɨɜɨɞɢɬɟɥɶ ɦɚɝɢɫɬɟɪɫɤɨɣ ɪɚɛɨɬɵ ȿɪɟɦɢɧ ɂɥɶɹ ȿɜɝɟɧɶɟɜɢɱ, ɩɪɨɮɟɫɫɨɪ, 
ɞɨɤɬɨɪ ɬɟɯɧ. ɧɚɭɤ 

 

Ɂɚɞɚɧɢɟ ɩɪɢɧɹɥ ɤ ɢɫɩɨɥɧɟɧɢɸ __.__.20__._____________ ȼ.ɋ. ɑɢɩɭɥɚ  
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ɊȿɎȿɊȺɌ 

 

    Ɇɚɝɢɫɬɟɪɫɤɚɹ ɞɢɫɫɟɪɬɚɰɢɹ ɫɨɞɟɪɠɢɬ 80 ɫ., 63 ɪɢɫɭɧɤɨɜ, 16 ɢɫɬɨɱɧɢɤɨɜ. 

 

    ɈȻɓȺə ɏȺɊȺɄɌȿɊɂɋɌɂɄȺ ɊȿɌɊɈɋɉȿɄɌɂȼɕ, ɈɉɂɋȺɇɂȿ 

ɉɅɈɓȺȾɂ ɉɈȻȿȾɕ ȼ ɏɏ – ɏXI ȼȿɄȺɏ, ȼɕɋɈɄɈɉɈɅɂȽɈɇȺɅɖɇɕȿ ɂ 

ɇɂɁɄɈɉɈɅɂȽɈɇȺɅɖɇɕȿ ɆɈȾȿɅɂ, ɄɈɆɉɖɘɌȿɊɇɕɃ ɆȺɄȿɌ ɊȿɌɊɈ-

ɋɉȿɄɌɂȼɕ ɉɅɈɓȺȾɂ ɉɈȻȿȾɕ ȼ ɏɏ – ɏXI ȼȿɄȺɏ, ɂɋɌɈɊɂɑȿɋɄȺə 

ɏɊɈɇɈɅɈȽɂə 

 

Ɉɛɴɟɤɬɨɦ ɢɫɫɥɟɞɨɜɚɧɢɹ ɦɚɝɢɫɬɟɪɫɤɨɣ ɞɢɫɫɟɪɬɚɰɢɢ ɹɜɥɹɟɬɫɹ ɤɨɦɩɶɸɬɟɪɧɨɟ 

ɦɨɞɟɥɢɪɨɜɚɧɢɟ ɪɟɬɪɨɫɩɟɤɬɢɜɵ ɉɥɨɳɚɞɢ ɉɨɛɟɞɵ ɜ XX – XXI ɜɟɤɚɯ. 

Ⱦɥɹ ɫɨɡɞɚɧɢɹ ɩɪɨɝɪɚɦɦɧɨɝɨ ɩɪɨɞɭɤɬɚ ɩɨɧɚɞɨɛɢɥɢɫɶ ɩɪɨɝɪɚɦɦɵ, ɬɚɤɢɟ ɤɚɤ: 

3D Max, Adobe Photoshop CC, Unity 3D, Yandex ɤɚɪɬɵ, Google ɤɚɪɬɵ. 

ȼ ɩɪɨɰɟɫɫɟ ɢɫɫɥɟɞɨɜɚɧɢɹ ɉɥɨɳɚɞɢ ɉɨɛɟɞɵ ɜ XX – XXI ɜɟɤɚɯ ɛɵɥɚ ɫɨɛɪɚ-

ɧɚ ɢɫɬɨɪɢɱɟɫɤɚɹ ɢɧɮɨɪɦɚɰɢɹ ɨɛ ɚɪɯɢɬɟɤɬɭɪɟ ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ ɞɚɧɧɨɝɨ 

ɭɱɚɫɬɤɚ, ɫɨɡɞɚɧɵ ɜɵɫɨɤɨ ɩɨɥɢɝɨɧɚɥɶɧɵɟ ɢ ɧɢɡɤɨ ɩɨɥɢɝɨɧɚɥɶɧɵɟ ɦɨɞɟɥɢ ɡɞɚɧɢɣ 

ɢ ɫɨɨɪɭɠɟɧɢɣ, ɩɨɫɬɪɨɟɧɚ ɫɨɜɪɟɦɟɧɧɚɹ ɤɚɪɬɚ XXI ɜɟɤɚ ɢ ɫɨɡɞɚɧɵ ɤɨɦɩɨɡɢɰɢɢ ɡɚ 

ɢɫɬɨɪɢɱɟɫɤɢɟ ɞɚɬɵ XX ɜɟɤɚ. 

Ɋɟɡɭɥɶɬɚɬɨɦ ɦɚɝɢɫɬɟɪɫɤɨɣ ɞɢɫɫɟɪɬɚɰɢɢ ɛɭɞɟɬ ɹɜɥɹɬɶɫɹ ɩɪɨɝɪɚɦɦɧɵɣ ɩɪɨ-

ɞɭɤɬ ɪɟɬɪɨɫɩɟɤɬɢɜɵ ɉɥɨɳɚɞɢ ɉɨɛɟɞɵ ɜ XX – XXI ɜɟɤɚɯ, ɩɪɢɥɨɠɟɧɢɟ ɛɭɞɟɬ 

ɨɛɟɫɩɟɱɢɜɚɬɶ ɜɢɪɬɭɚɥɶɧɭɸ ɬɪɟɯɦɟɪɧɭɸ ɧɚɜɢɝɚɰɢɸ. 
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ɇɈɊɆȺɌɂȼɇɕȿ ɋɋɕɅɄɂ 

 

ȼ ɧɚɫɬɨɹɳɟɣ ɦɚɝɢɫɬɟɪɫɤɨɣ ɞɢɫɫɟɪɬɚɰɢɢ ɛɵɥɢ ɢɫɩɨɥɶɡɨɜɚɧɵ ɫɫɵɥɤɢ ɧɚ ɫɥɟ-

ɞɭɸɳɢɟ ɫɬɚɧɞɚɪɬɵ ɢ ɧɨɪɦɚɬɢɜɧɵɟ ɞɨɤɭɦɟɧɬɵ: 

ȽɈɋɌ 19.101-77 ȿɋɉȾ ȼɢɞɵ ɩɪɨɝɪɚɦɦ ɢ ɩɪɨɝɪɚɦɦɧɵɯ ɞɨɤɭɦɟɧɬɨɜ 

ȽɈɋɌ 19.102-77 ȿɋɉȾ ɋɬɚɞɢɢ ɪɚɡɪɚɛɨɬɤɢ 

ȽɈɋɌ 19.201-78 ȿɋɉȾ Ɍɟɯɧɢɱɟɫɤɨɟ ɡɚɞɚɧɢɟ. Ɍɪɟɛɨɜɚɧɢɹ ɤ ɫɨɞɟɪɠɚɧɢɸ 

ɢ ɨɮɨɪɦɥɟɧɢɸ 

ȽɈɋɌ 19.202-78 ȿɋɉȾ ɋɩɟɰɢɮɢɤɚɰɢɹ. Ɍɪɟɛɨɜɚɧɢɹ ɤ ɫɨɞɟɪɠɚɧɢɸ ɢ 

ɨɮɨɪɦɥɟɧɢɸ 

ȽɈɋɌ 19.401-78 ȿɋɉȾ Ɍɟɤɫɬ ɩɪɨɝɪɚɦɦɵ. Ɍɪɟɛɨɜɚɧɢɹ ɤ ɫɨɞɟɪɠɚɧɢɸ ɢ 

ɨɮɨɪɦɥɟɧɢɸ 

ȽɈɋɌ 19.404-79 ȿɋɉȾ ɉɨɹɫɧɢɬɟɥɶɧɚɹ ɡɚɩɢɫɤɚ. Ɍɪɟɛɨɜɚɧɢɹ ɤ ɫɨɞɟɪɠɚ-

ɧɢɸ ɢ ɨɮɨɪɦɥɟɧɢɸ 
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ɈɉɊȿȾȿɅȿɇɂə, ɈȻɈɁɇȺɑȿɇɂə, ɋɈɄɊȺɓȿɇɂə 

 

C4D – ɝɪɚɮɢɱɟɫɤɢɣ ɦɧɨɝɨɮɭɧɤɰɢɨɧɚɥɶɧɵɣ ɞɜɢɠɨɤ Cinema 4D; 

ɉɈ – ɩɪɨɝɪɚɦɦɧɨɟ ɨɛɟɫɩɟɱɟɧɢɟ; 

3D – three dimensions (ɜ ɬɪɟɯ ɢɡɦɟɪɟɧɢɹɯ); 

UV – ɩɪɟɨɛɪɚɡɨɜɚɧɢɟ ɢɥɢ ɪɚɡɜёɪɬɤɚ ɜ ɬɪёɯɦɟɪɧɨɣ ɝɪɚɮɢɤɟ; 

ȻȾ – ɛɚɡɚ ɞɚɧɧɵɯ;  

C# – ɨɛɴɟɤɬɧɨ-ɨɪɢɟɧɬɢɪɨɜɚɧɧɵɣ ɹɡɵɤ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ. 
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ɋɈȾȿɊɀȺɇɂȿ 
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ȼȼȿȾȿɇɂȿ 

 

Ɇɚɝɢɫɬɟɪɫɤɚɹ ɞɢɫɫɟɪɬɚɰɢɹ ɩɨɫɜɹɳɟɧɚ ɫɨɡɞɚɧɢɸ ɤɨɦɩɶɸɬɟɪɧɨɣ ɦɨɞɟɥɢ ɪɟ-

ɬɪɨɫɩɟɤɬɢɜɵ ɉɥɨɳɚɞɢ ɉɨɛɟɞɵ ɜ ɏɏ – ɏɏI ɜɟɤɚɯ. 

ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɜɚɠɧɨɫɬɶ ɤɨɦɩɶɸɬɟɪɧɨɣ ɝɪɚɮɢɤɢ ɫɥɨɠɧɨ ɩɟɪɟɨɰɟɧɢɬɶ. 

Ɇɨɞɟɥɢɪɨɜɚɧɢɟ ɢɝɪɚɟɬ ɨɱɟɧɶ ɜɚɠɧɭɸ ɪɨɥɶ ɜ ɧɚɲɟɣ ɠɢɡɧɢ. Ɉɧɨ ɩɪɢɦɟɧɹɟɬɫɹ ɩɪɚɤ-

ɬɢɱɟɫɤɢ ɜɨ ɜɫɟɯ ɨɛɥɚɫɬɹɯ ɧɚɲɟɣ ɞɟɹɬɟɥɶɧɨɫɬɢ: ɜ ɧɚɭɤɟ, ɦɟɞɢɰɢɧɟ, ɷɤɨɧɨɦɢɤɟ, ɨɛ-

ɪɚɡɨɜɚɧɢɢ ɢ ɬ.ɞ.  Ɇɢɪ ɧɟ ɫɬɨɢɬ ɧɚ ɦɟɫɬɟ, ɛɵɫɬɪɵɟ ɬɟɦɩɵ ɪɚɡɜɢɬɢɹ ɬɟɯɧɢɱɟɫɤɨɝɨ 

ɩɪɨɝɪɟɫɫɚ ɫɞɟɥɚɥɢ ɤɨɦɩɶɸɬɟɪɧɭɸ ɝɪɚɮɢɤɭ ɜɨɫɬɪɟɛɨɜɚɧɧɨɣ ɜɨ ɦɧɨɝɢɯ ɧɚɩɪɚɜɥɟ-

ɧɢɹɯ. 

 ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɪɚɡɥɢɱɧɵɯ ɦɨɞɟɥɟɣ ɩɨɦɨɝɚɟɬ ɱɟɥɨɜɟɱɟɫɬɜɭ ɭɡɧɚɬɶ ɨ ɬɨɦ, ɱɬɨ 

ɩɪɟɞɫɬɚɜɥɹɥ ɫɨɛɨɣ ɦɢɪ ɜ ɩɪɨɲɥɨɦ, ɩɨɧɹɬɶ ɩɪɢɱɢɧɵ ɦɧɨɝɢɯ ɹɜɥɟɧɢɣ ɜ ɧɚɫɬɨɹɳɟɦ 

ɢ ɩɪɟɞɫɤɚɡɚɬɶ ɫɨɛɵɬɢɹ, ɤɨɬɨɪɵɟ ɦɨɝɭɬ ɩɪɨɢɡɨɣɬɢ ɜ ɛɭɞɭɳɟɦ. Ⱥ ɨɫɨɛɨ ɛɨɥɶɲɨɟ 

ɡɧɚɱɟɧɢɟ ɢ ɩɟɪɫɩɟɤɬɢɜɵ ɢɦɟɟɬ ɫɨɡɞɚɧɢɟ ɤɨɦɩɶɸɬɟɪɧɵɯ ɦɨɞɟɥɟɣ ɢ ɢɯ ɩɪɢɦɟɧɟɧɢɟ. 

3D ɝɪɚɮɢɤɚ ɹɜɥɹɟɬɫɹ ɨɞɧɢɦ ɢɡ ɝɥɚɜɧɵɯ ɨɛɴɟɤɬɨɦ ɚɪɯɢɬɟɤɬɨɪɨɜ, ɞɢɡɚɣɧɟɪɨɜ, 

ɞɟɹɬɟɥɟɣ ɤɭɥɶɬɭɪɵ, ɫɩɟɰɢɚɥɢɫɬɨɜ ɜ ɨɛɥɚɫɬɢ ɢɝɪɨɜɨɣ ɢɧɞɭɫɬɪɢɢ ɢ ɦɚɲɢɧɨɫɬɪɨɟ-

ɧɢɹ. ȼɨɡɦɨɠɧɨɫɬɢ 3D ɝɪɚɮɢɤɢ ɜ  ɧɚɲɟɦ ɦɢɪɟ ɟɞɜɚ ɥɢ ɧɟ ɛɟɡɝɪɚɧɢɱɧɵ. 

ɇɚ ɞɚɧɧɵɣ ɦɨɦɟɧɬ ɪɚɡɜɢɬɢɟ ɫɪɟɞɫɬɜ ɫɨɜɪɟɦɟɧɧɨɣ ɤɨɦɩɶɸɬɟɪɧɨɣ 3D ɝɪɚɮɢ-

ɤɢ ɫɞɟɥɚɥɚ ɚɤɬɭɚɥɶɧɵɦ ɪɚɡɪɚɛɨɬɤɭ ɪɟɬɪɨɫɩɟɤɬɢɜɧɵɯ ɤɚɪɬ ɦɭɧɢɰɢɩɚɥɶɧɵɯ ɨɛɴɟɤ-

ɬɨɜ. Ⱦɥɹ ɝɨɪɨɞɚ Ȼɥɚɝɨɜɟɳɟɧɫɤɚ ɷɬɚ ɡɚɞɚɱɚ ɨɫɬɚɟɬɫɹ ɚɤɬɭɚɥɶɧɨɣ ɧɚ ɧɚɫɬɨɹɳɢɣ ɦɨ-

ɦɟɧɬ ɩɨɬɨɦɭ ɱɬɨ ɜ ɝɨɪɨɞɟ ɧɟ ɫɭɳɟɫɬɜɭɟɬ ɚɧɚɥɨɝɨɜ ɬɚɤɨɣ ɫɢɫɬɟɦɵ. ɉɨɷɬɨɦɭ ɛɵɥɨ 

ɩɪɢɧɹɬɨ ɪɟɲɟɧɢɟ ɜ ɢɧɢɰɢɚɬɢɜɧɨɦ ɩɨɪɹɞɤɟ ɧɚɱɚɬɶ ɪɚɡɪɚɛɨɬɤɭ ɞɚɧɧɨɣ ɫɢɫɬɟɦɵ, ɩɨ-

ɫɤɨɥɶɤɭ ɫɢɫɬɟɦɚ ɞɨɫɬɚɬɨɱɧɨ ɬɪɭɞɨɟɦɤɚɹ ɬɨ ɛɵɥ ɜɵɛɪɚɧ ɨɬɞɟɥɶɧɵɣ ɢɫɬɨɪɢɱɟɫɤɢɣ 

ɪɚɣɨɧ ɝɨɪɨɞɚ Ȼɥɚɝɨɜɟɳɟɧɫɤɚ, ɚ ɢɦɟɧɧɨ ɉɥɨɳɚɞɶ ɉɨɛɟɞɵ. Ɋɟɲɟɧɢɟ ɞɚɧɧɨɣ ɡɚɞɚɱɢ 

ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɪɢ ɩɨɦɨɳɢ ɫɨɜɪɟɦɟɧɧɵɯ ɩɪɨɝɪɚɦɦɧɵɯ ɩɪɨɞɭɤɬɨɜ. 

Ⱥɤɬɭɚɥɶɧɨɫɬɶ ɩɪɢɦɟɧɟɧɢɹ ɬɪɟɯɦɟɪɧɨɝɨ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɜ ɞɚɧɧɨɣ ɨɛɥɚɫɬɢ 

ɨɛɴɹɫɧɹɟɬɫɹ, ɩɪɟɠɞɟ ɜɫɟɝɨ, ɬɟɦ, ɱɬɨ ɨɧɨ ɨɛɟɫɩɟɱɢɜɚɟɬ ɛɨɥɶɲɭɸ ɧɚɝɥɹɞɧɨɫɬɶ ɢ ɢɧ-

ɬɟɪɩɪɟɬɢɪɭɟɦɨɫɬɶ ɞɚɧɧɵɯ, ɩɪɟɞɨɫɬɚɜɥɹɟɬ ɜɨɡɦɨɠɧɨɫɬɶ ɧɚɢɛɨɥɟɟ ɩɨɥɧɨ ɩɟɪɟɞɚɜɚɬɶ 

ɢɧɮɨɪɦɚɰɢɸ ɨɛ ɨɛɴɟɤɬɚɯ, ɚ ɬɚɤɠɟ ɩɨɡɜɨɥɹɟɬ ɪɟɚɥɢɡɨɜɚɬɶ ɪɹɞ ɩɪɢɤɥɚɞɧɵɯ ɡɚɞɚɱ 

ɧɟɞɨɫɬɭɩɧɵɯ ɞɥɹ ɪɟɲɟɧɢɹ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɞɜɭɯɦɟɪɧɵɯ ɞɚɧɧɵɯ. 
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ɗɥɟɦɟɧɬɚɪɧɵɟ ɦɟɬɨɞɵ ɤɨɬɨɪɵɟ ɞɚɸɬ ɜɨɡɦɨɠɧɨɫɬɶ ɢɧɮɨɪɦɚɰɢɸ ɨɛ ɨɛɴɟɤɬɚɯ 

ɤɭɥɶɬɭɪɧɨ-ɢɫɬɨɪɢɱɟɫɤɨɝɨ ɧɚɫɥɟɞɢɹ, ɩɪɢɱɚɫɬɧɵɟ ɤ ɢɫɬɨɪɢɱɟɫɤɨɦɭ ɫɨɛɵɬɢɸ, ɩɪɟɞ-

ɥɚɝɚɸɬ ɩɨɥɭɱɚɬɶ ɟɟ ɜ ɜɢɞɟ ɷɤɫɤɭɪɫɢɨɧɧɨ-ɬɭɪɢɫɬɢɱɟɫɤɢɯ ɩɟɱɚɬɧɵɯ ɢɡɞɚɧɢɣ, ɢɥɢ ɠɟ 

ɛɨɥɟɟ ɨɩɪɟɞɟɥɟɧɧɨɝɨ ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɜ ɩɨɫɥɟɞɧɟɟ ɜɪɟɦɹ ɚɤɬɭɚɥɶɧɵ ɫɬɚɥɢ ɜɢɪɬɭɚɥɶ-

ɧɵɟ ɬɭɪɵ, ɞɚɸɳɢɟ ɩɨɧɹɬɶ ɱɟɥɨɜɟɤɭ ɷɮɮɟɤɬ ɩɪɢɫɭɬɫɬɜɢɹ. Ɉɞɧɢɦ ɢɡ ɨɫɧɨɜɧɵɯ ɧɟ-

ɞɨɫɬɚɬɤɨɦ ɷɬɨɣ ɬɟɯɧɨɥɨɝɢɢ ɹɜɥɹɟɬɫɹ ɨɬɫɭɬɫɬɜɢɟ ɜɨɡɦɨɠɧɨɫɬɢ ɪɟɤɨɧɫɬɪɭɤɰɢɢ ɩɨ-

ɬɟɪɹɧɧɵɯ ɢɥɢ ɢɡɦɟɧɢɜɲɢɯɫɹ ɜ ɬɟɱɟɧɢɢ ɞɨɥɝɨɝɨ ɜɪɟɦɟɧɢ ɨɛɴɟɤɬɨɜ.  ɇɚɢɛɨɥɟɟ ɩɨɥ-

ɧɵɣ ɚɧɚɥɢɡ ɨɛɴɟɤɬɨɜ ɤɭɥɶɬɭɪɵ ɜɨɡɦɨɠɧɨ ɬɨɥɶɤɨ ɧɚ ɨɫɧɨɜɟ ɦɧɨɝɨɫɬɨɪɨɧɧɟɝɨ ɩɨɞ-

ɯɨɞɚ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɪɚɡɥɢɱɧɵɯ ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ ɬɟɯɧɨɥɨɝɢɣ, ɡɚɬɪɚɝɢɜɚɸɳɢɯ ɧɟ 

ɬɨɥɶɤɨ ɡɪɢɬɟɥɶɧɨɟ ɫɨɞɟɪɠɚɧɢɟ. Ɍɚɤɭɸ ɡɚɞɚɱɭ ɜɨɡɦɨɠɧɨ ɪɟɲɢɬɶ ɫɪɟɞɫɬɜɚɦɢ ɤɨɦ-

ɩɥɟɤɫɧɨɝɨ ɩɨɞɯɨɞɚ, ɩɨɥɶɡɭɹɫɶ ɜ ɬɨɦ ɱɢɫɥɟ ɢ ɝɟɨɢɧɮɨɪɦɚɰɢɨɧɧɵɟ ɫɢɫɬɟɦɵ (Ƚɂɋ).   

Ƚɂɋ ɫɟɣɱɚɫ ɩɨɜɫɟɦɟɫɬɧɨ ɝɥɨɛɚɥɶɧɨ ɢɫɩɨɥɶɡɭɸɬɫɹ ɜ ɛɨɥɶɲɨɦ ɤɨɥɢɱɟɫɬɜɟ ɨɛ-

ɥɚɫɬɹɯ ɡɧɚɧɢɣ. 

ɉɪɟɠɞɟ ɜɫɟɝɨ ɷɬɨ ɫɜɹɡɶ ɩɪɨɢɫɯɨɞɢɬ ɩɨɬɨɦɭ ɱɬɨ ɝɟɨɢɧɮɨɪɦɚɰɢɨɧɧɚɹ ɫɢɫɬɟɦɚ 

ɹɜɥɹɟɬɫɹ ɦɧɨɝɨɮɭɧɤɰɢɨɧɚɥɶɧɵɦ ɤɨɦɩɥɟɤɫɨɦ ɞɥɹ ɢɧɬɟɝɪɢɪɨɜɚɧɢɹ ɫɚɦɵɯ ɪɚɡɥɢɱ-

ɧɵɯ ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ ɬɟɯɧɨɥɨɝɢɣ ɢ ɩɨɫɬɪɨɟɧɢɹ ɢɧɮɨɪɦɚɰɢɨɧɧɨ-ɚɧɚɥɢɬɢɱɟɫɤɢɯ 

ɫɢɫɬɟɦ.  

ȼ ɧɚɲɟɦ ɫɥɭɱɚɟ ɝɟɨɢɧɮɨɪɦɚɰɢɨɧɧɚɹ ɫɢɫɬɟɦɚ ɢɝɪɚɟɬ ɝɥɚɜɧɭɸ ɪɨɥɶ – ɷɬɨ ɩɨ-

ɫɬɪɨɟɧɢɸ ɜɢɪɬɭɚɥɶɧɨɝɨ ɡɪɢɬɟɥɶɧɨɝɨ ɨɛɪɚɡɚ, ɤɨɬɨɪɵɣ, ɜ ɫɜɨɸ ɨɱɟɪɟɞɶ, ɞɨɩɨɥɧɹɟɬɫɹ 

ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɣ ɢɧɮɨɪɦɚɰɢɨɧɧɨ-ɚɧɚɥɢɬɢɱɟɫɤɨɣ ɫɢɫɬɟɦɨɣ, ɱɬɨ ɹɜɥɹɟɬɫɹ ɢɫ-

ɬɨɱɧɢɤɨɦ ɤ ɩɨɫɬɪɨɟɧɢɸ ɟɞɢɧɨɝɨ ɢɧɮɨɪɦɚɰɢɨɧɧɨɝɨ ɩɪɨɫɬɪɚɧɫɬɜɚ ɬɟɪɪɢɬɨɪɢɢ ɢ ɟɝɨ 

ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɨ-ɜɪɟɦɟɧɧɨɣ ɦɨɞɟɥɢ. Ⱦɚɧɧɵɣ ɩɨɞɯɨɞ ɩɨɡɜɨɥɹɟɬ ɩɨɫɬɪɨɢɬɶ ɷɤɫɤɭɪ-

ɫɢɨɧɧɵɣ ɯɚɪɚɤɬɟɪ ɢɫɫɥɟɞɨɜɚɧɢɹ ɨɛɴɟɤɬɚ. ɉɪɢ ɷɬɨɦ ɢɫɫɥɟɞɨɜɚɬɟɥɶ ɫɚɦɨɫɬɨɹɬɟɥɶɧɨ 

ɜɵɛɢɪɚɟɬ ɦɚɪɲɪɭɬ ɷɤɫɤɭɪɫɢɢ ɢ ɞɜɢɠɟɬɫɹ ɩɨ ɧɟɦɭ, ɡɪɢɬɟɥɶɧɨ ɢɡɭɱɚɹ ɩɪɟɞɦɟɬ ɢɫ-

ɫɥɟɞɨɜɚɧɢɹ.  

Ɇɧɨɝɨɩɨɬɨɱɧɚɹ ɢ ɪɚɡɧɨɫɬɨɪɨɧɧɹɹ ɢɧɮɨɪɦɚɰɢɹ ɨ ɨɛɴɟɤɬɚɯ ɦɨɠɟɬ ɜ ɤɚɤɨɣ 

ɭɝɨɞɧɨ ɦɨɦɟɧɬ ɜɪɟɦɟɧɢ ɜɵɯɨɞɢɬɶ ɢɡ ɢɧɮɨɪɦɚɰɢɨɧɧɨ-ɚɧɚɥɢɬɢɱɟɫɤɨɣ ȻȾ.  

ɗɬɨ ɨɬɥɢɱɧɨ ɪɟɚɥɢɡɭɟɦɨ ɜ ɢɧɬɟɪɧɟɬɟ. ɂɫɩɨɥɶɡɨɜɚɬɶ ɷɬɢ ɩɨɥɟɡɧɵɟ ɞɚɧɧɵɟ ɞɥɹ 

ɢɡɭɱɟɧɢɹ ɤɭɥɶɬɭɪɧɨ-ɢɫɬɨɪɢɱɟɫɤɨɝɨ ɧɚɫɥɟɞɢɹ ɫɬɪɚɧɵ ɢɥɢ ɪɟɝɢɨɧɚ. 

Ƚɟɨɢɧɮɨɪɦɚɰɢɨɧɧɚɹ ɫɢɫɬɟɦɚ ɩɪɢɦɟɧɹɟɬɫɹ ɩɪɢ ɪɚɡɪɚɛɨɬɤɟ ɦɨɞɟɥɟɣ ɜ ɤɚɱɟ-
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ɫɬɜɟ ɛɚɡɨɜɨɣ ɂɋ, ɢɦɟɸɳɚɹ ɫɪɟɞɫɬɜɚ ɬɪɟɯɦɟɪɧɨɝɨ ɦɨɞɟɥɢɪɨɜɚɧɢɹ.  

ɉɨɡɜɨɥɹɟɬ ɫɨɡɞɚɬɶ ɨɛɴɟɦɧɵɣ ɨɛɪɚɡ ɦɨɞɟɥɢ ɢɫɬɨɪɢɱɟɫɤɨɝɨ ɤɨɦɩɥɟɤɫɚ, ɜɯɨ-

ɞɹɳɢɟ ɜ ɫɨɫɬɚɜ ɜɫɟ ɟɝɨ ɦɨɞɟɥɢ, ɜɞɨɛɚɜɨɤ ɫɨɟɞɢɧɢɬɶ ɜɫɟ ɤɨɦɩɥɟɤɫɵ ɜ ɨɞɢɧ – ɜɢɪɬɭ-

ɚɥɶɧɵɣ ɦɭɡɟɣ.  

Ƚɟɨɢɧɮɨɪɦɚɰɢɨɧɧɚɹ ɫɢɫɬɟɦɚ ɨɛɴɟɞɢɧɹɟɬ ɜ ɟɞɢɧɨ ɤɨɦɩɨɧɟɧɬɵ ɜɢɪɬɭɚɥɶɧɨɣ 

ɢɫɬɨɪɢɱɟɫɤɨɣ ɤɚɪɬɵ ɩɨ ɬɟɪɪɢɬɨɪɢɚɥɶɧɨɦɭ, ɬɟɦɚɬɢɱɟɫɤɨɦɭ ɢɥɢ ɩɨ ɢɧɨɦɭ ɩɪɢɡɧɚɤɭ. 

ɉɨɥɶɡɨɜɚɬɟɥɶ ɜɢɪɬɭɚɥɶɧɨɣ ɤɚɪɬɵ ɩɨ ɫɜɨɟɦɭ ɭɫɦɨɬɪɟɧɢɸ ɫɩɨɫɨɛɟɧ ɢɦɢɬɢɪɨɜɚɬɶ 

ɫɰɟɧɚɪɢɣ ɡɧɚɤɨɦɫɬɜɚ ɫ ɨɛɴɟɤɬɚɦɢ ɤɨɦɩɥɟɤɫɨɜ. Ɉɞɧɢɦ ɢɡ ɦɟɬɨɞɨɜ ɪɟɲɟɧɢɹ ɩɪɨ-

ɛɥɟɦɵ ɨɬɨɛɪɚɠɟɧɢɹ ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɨɣ ɦɨɞɟɥɢ ɬɟɪɪɢɬɨɪɢɚɥɶɧɨ-ɪɚɫɩɪɟɞɟɥɟɧɧɵɯ 

ɨɛɴɟɤɬɨɜ ɫɨɫɬɚɜɥɹɟɬ ɪɚɡɪɚɛɨɬɚɧɧɚɹ ɬɟɯɧɨɥɨɝɢɹ ɫɨɡɞɚɧɢɹ ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɵɯ ɦɨɞɟ-

ɥɟɣ ɨɛɴɟɤɬɨɜ ɤɭɥɶɬɭɪɧɨɝɨ ɢ ɢɫɬɨɪɢɱɟɫɤɨɝɨ ɡɧɚɱɟɧɢɹ, ɧɚ ɨɫɧɨɜɟ ɤɨɬɨɪɨɣ ɜɨɡɦɨɠɧɨ 

ɩɨɫɬɪɨɟɧɢɟ ɫɢɫɬɟɦɵ ɨɬɨɛɪɚɠɟɧɢɹ ɢ ɨɛɦɟɧɚ ɞɚɧɧɵɦɢ. 

Ƚɥɚɜɧɚɹ ɡɚɞɚɱɚ 3D ɦɨɞɟɥɢɪɨɜɚɧɢɹ – ɷɬɨ ɫɨɡɞɚɬɶ ɜɢɡɭɚɥɶɧɵɣ ɨɛɴɟɦɧɵɣ ɨɛɪɚɡ 

ɧɭɠɧɨɝɨ ɨɛɴɟɤɬɚ. ɋ ɩɨɦɨɳɶɸ ɤɨɦɩɶɸɬɟɪɧɨɣ ɬɪɟɯɦɟɪɧɨɣ ɝɪɚɮɢɤɢ ɜɨɡɦɨɠɧɨ ɢ 

ɜɨɫɫɨɡɞɚɬɶ ɬɨɱɧɭɸ ɤɨɩɢɸ ɤɨɧɤɪɟɬɧɨɝɨ ɩɪɟɞɦɟɬɚ, ɚ ɬɚɤɠɟ ɪɚɡɪɚɛɨɬɚɬɶ ɧɨɜɨɟ. 

Ɍɟɯɧɨɥɨɝɢɢ 3D ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɷɬɨ ɛɭɞɭɳɟɟ, ɨɧɢ ɭɠɟ ɫɬɪɟɦɢɬɟɥɶɧɨ ɭɯɨɞɹɬ 

ɜɩɟɪɟɞ, ɪɚɡɜɢɜɚɹɫɶ ɛɵɫɬɪɵɦɢ ɬɟɦɩɚɦɢ, ɤɚɠɞɵɣ ɞɟɧɶ ɲɚɝ ɡɚ ɲɚɝɨɦ. 

Ɍɟɦɩ ɪɚɡɜɢɬɢɹ ɷɬɨɣ ɬɟɯɧɨɥɨɝɢɢ ɧɟɪɚɡɪɵɜɧɨ ɫɜɹɡɚɧɨ ɫ ɲɢɪɨɤɢɦ ɢɫɩɨɥɶɡɨɜɚ-

ɧɢɟɦ ɤɜɚɞɪɨɤɨɩɬɟɪɨɜ, ɫɨɜɪɟɦɟɧɧɵɯ ɮɨɬɨɤɚɦɟɪ ɢ ɜɨɡɞɭɲɧɵɯ ɥɚɡɟɪɧɵɯ ɫɤɚɧɟɪɨɜ. 

Ɉɞɧɚ ɢɡ ɰɟɥɟɣ ɫɨɡɞɚɬɟɥɹ 3D ɦɨɞɟɥɟɣ ɷɬɨ ɫɨɡɞɚɬɶ ɫɜɨɸ ɢɡɸɦɢɧɤɭ ɜ ɩɪɨɟɤɬɟ, 

ɞɨɜɟɫɬɢ ɦɨɞɟɥɶ ɞɨ ɢɞɟɚɥɚ. 

Ⱦɥɹ ɩɪɨɮɟɫɫɢɢ 3D-ɦɨɞɟɥɥɟɪɚ ɧɟɨɛɯɨɞɢɦɨ ɫɨɱɟɬɚɬɶ ɜ ɫɟɛɟ ɨɞɧɨɜɪɟɦɟɧɧɨ ɧɟ-

ɫɤɨɥɶɤɨ ɤɚɱɟɫɬɜ ɯɭɞɨɠɧɢɤɚ ɢ ɩɪɨɟɤɬɢɪɨɜɳɢɤɚ. Ɍɚɤ ɤɚɤ ɧɟ ɢɦɟɹ ɨɩɵɬɚ ɚɪɯɢɬɟɤ-

ɬɭɪɧɨɝɨ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɩɪɨɫɬɨ ɧɟɥɶɡɹ ɩɨɫɬɪɨɢɬɶ ɪɟɚɥɢɫɬɢɱɧɭɸ 3D ɦɨɞɟɥɶ, ɚ ɛɟɡ 

ɯɭɞɨɠɟɫɬɜɟɧɧɨɝɨ ɜɡɝɥɹɞɚ ɤɚɪɬɢɧɤɚ ɩɨɥɭɱɢɬɫɹ ɛɟɡɠɢɡɧɟɧɧɨɣ ɢ ɫɟɪɨɣ. 

ȼ ɪɚɛɨɬɟ ɫɨɱɟɬɚɸɳɟɣ ɧɚɜɵɤɢ ɯɭɞɨɠɧɢɤɚ ɜɡɨɪ ɫɧɢɫɯɨɞɢɬ ɧɚ ɪɚɤɭɪɫ ɤɚɪɬɢɧ-

ɤɢ, ɜɵɛɪɚɧɧɨɟ ɨɫɜɟɳɟɧɢɟ, ɦɟɥɤɢɟ ɞɟɬɚɥɢ ɬɚɤɬɟ ɤɚɤ ɚɤɫɟɫɫɭɚɪɵ ɞɨɩɨɥɧɹɸɳɢɟ ɚɪ-

ɯɢɬɟɤɬɭɪɧɵɣ ɚɫɫɚɦɛɥɹɠ.   

ȼ ɷɬɨɣ ɪɚɛɨɬɟ ɧɟɩɪɟɪɵɜɧɨ ɬɪɟɛɭɟɬɫɹ ɫɨɜɟɪɲɟɧɫɬɜɨɜɚɬɶɫɹ, ɫɥɟɞɢɬɶ ɡɚ ɪɚɛɨ-

ɬɚɦɢ ɞɪɭɝɢɯ ɬɜɨɪɰɨɜ. 
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3D ɦɨɞɟɥɢɪɨɜɚɧɢɟ ɹɜɥɹɟɬɫɹ ɛɨɥɶɲɟ ɢɫɤɭɫɫɬɜɨɦ, ɜ ɨɬɥɢɱɢɢ ɨɬ ɫɥɨɠɢɜɲɟɣɫɹ 

ɧɚɭɤɢ ɫ ɫɚɦɨɫɬɨɹɬɟɥɶɧɵɦ ɧɚɛɨɪɨɦ ɫɪɟɞɫɬɜ ɨɬɨɛɪɚɠɟɧɢɹ ɹɜɥɟɧɢɣ ɢ ɩɪɨɰɟɫɫɨɜ ɪɟ-

ɚɥɶɧɨɝɨ ɦɢɪɚ. Ⱥ ɜ ɰɟɥɨɦ ɷɬɨ ɢɦɟɧɧɨ ɬɨɬ ɩɪɨɰɟɫɫ, ɩɪɢ ɤɨɬɨɪɨɦ ɧɚɱɚɜ ɨɞɧɚɠɞɵ ɦɨ-

ɞɟɥɢɪɨɜɚɬɶ, ɧɟɜɨɡɦɨɠɧɨ ɨɫɬɚɧɨɜɢɬɶɫɹ. 

Ʉɪɨɦɟ ɬɨɝɨ ɩɨ ɷɬɨɣ ɪɚɛɨɬɟ ɦɨɠɧɨ ɩɪɨɜɨɞɢɬɶ ɷɤɫɤɭɪɫɢɢ, ɢɫɩɨɥɶɡɨɜɚɬɶ ɜ ɲɤɨ-

ɥɚɯ ɧɚ ɭɪɨɤɚɯ ɢɫɬɨɪɢɢ, ɜ ɭɧɢɜɟɪɫɢɬɟɬɚɯ ɢ ɩɪɨɱɢɯ ɭɱɟɛɧɵɯ ɡɚɜɟɞɟɧɢɹɯ. Ʉɚɪɬɚ 

ɧɚɝɥɹɞɧɨ ɩɨɤɚɡɵɜɚɟɬ ɤɚɤɢɟ ɢɡɦɟɧɟɧɢɹ ɫ ɬɟɱɟɧɢɟɦ ɜɪɟɦɟɧɢ ɩɪɨɢɫɯɨɞɢɥɢ ɧɚ ɞɚɧɧɨɣ 

ɦɨɞɟɥɢɪɭɟɦɨɣ ɨɛɥɚɫɬɢ. ɉɥɨɳɚɞɶ ɉɨɛɟɞɵ ɝɨɪɨɞɚ Ȼɥɚɝɨɜɟɳɟɧɫɤɚ ɢɦɟɟɬ ɛɨɥɟɟ 100 

ɥɟɬ ɢɫɬɨɪɢɢ. ȼ ɦɨɟɣ ɪɚɛɨɬɟ ɛɭɞɟɬ ɨɩɢɫɚɧɵ ɬɨɥɶɤɨ ɡɧɚɱɢɦɵɟ ɫɨɛɵɬɢɹ ɩɪɨɢɫɯɨ-

ɞɢɜɲɢɟ ɧɚ ɞɚɧɧɨɦ ɭɱɚɫɬɤɟ. ɇɚɩɪɢɦɟɪ: ɩɨɫɬɪɨɣɤɚ ɚɪɯɢɬɟɤɬɭɪɧɨɝɨ ɩɚɦɹɬɧɢɤɚ, ɨɬ-

ɤɪɵɬɢɟ ɧɨɜɨɝɨ ɦɚɝɚɡɢɧɚ ɢɥɢ ɬɨɪɝɨɜɵɯ ɪɹɞɨɜ, ɫɧɨɫ ɢɥɢ ɩɟɪɟɫɬɪɨɣɤɚ ɫɬɪɨɟɧɢɹ, ɫɨ-

ɡɞɚɧɢɟ ɧɨɜɨɝɨ ɚɪɯɢɬɟɤɬɭɪɧɨɝɨ ɫɨɨɪɭɠɟɧɢɹ. ɉɪɨɦɟɠɭɬɤɢ ɜɪɟɦɟɧɢ ɤɨɬɨɪɵɟ ɭɱɢɬɵ-

ɜɚɥɢɫɶ ɷɬɨ 1900 ɝɨɞ ɩɨ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ. ɉɪɨɝɪɚɦɦɚ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ exe ɮɚɣɥ, 

ɫɜɨɛɨɞɧɨ ɪɚɫɩɪɨɫɬɪɚɧɹɟɦɵɣ. Ɍɚɤ ɠɟ ɜ ɞɚɥɶɧɟɣɲɟɦ ɩɪɟɞɫɬɚɜɥɹɟɬɫɹ ɜɨɡɦɨɠɧɵɦ 

ɞɨɪɚɛɨɬɤɚ ɩɪɨɝɪɚɦɦɧɨɝɨ ɩɪɨɞɭɤɬɚ. ȿɫɬɶ ɜɨɡɦɨɠɧɨɫɬɶ ɫɞɟɥɚɬɶ «ɜɟɛ» ɜɟɪɫɢɸ ɩɪɢ-

ɥɨɠɟɧɢɹ, ɜɵɥɨɠɢɬɶ ɜɢɪɬɭɚɥɶɧɭɸ ɤɚɪɬɭ ɧɚɜɢɝɚɰɢɢ ɧɚ ɫɚɣɬ. Ⱦɥɹ ɦɨɛɢɥɶɧɵɣ 

ɭɫɬɪɨɣɫɬɜ ɧɚ ɩɥɚɬɮɨɪɦɟ IOS ɢ Android ɤɚɪɬɚ ɬɚɤ ɠɟ ɢɦɩɨɪɬɢɪɭɟɬɫɹ ɜ ɩɪɢɥɨɠɟɧɢɟ. 

ɇɚɜɢɝɚɰɢɹ ɩɨ ɩɪɨɝɪɚɦɦɟ ɨɱɟɧɶ ɩɪɨɫɬɚ ɢ ɧɟ ɬɪɟɛɭɟɬ ɨɫɨɛɵɯ ɧɚɜɵɤɨɜ ɩɨɥɶɡɨɜɚɧɢɹ 

ɤɨɦɩɶɸɬɟɪɚ. 

ȼ ɞɚɧɧɨɣ ɪɚɛɨɬɟ ɨɩɢɫɚɧɵ ɲɚɝɢ ɧɚ ɩɭɬɢ ɤ ɫɨɡɞɚɧɢɸ ɩɨɥɧɨɰɟɧɧɨɣ 3D ɦɨɞɟɥɢ 

ɪɟɬɪɨɫɩɟɤɬɢɜɵ ɉɥɨɳɚɞɢ ɉɨɛɟɞɵ. 
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1 ɌɊȿɏɆȿɊɇȺə ȽɊȺɎɂɄȺ 

 

1.1 ȼɜɟɞɟɧɢɟ ɜ 3D ɝɪɚɮɢɤɭ 

Ɉɛɵɱɧɨ ɪɢɫɭɸɬ ɬɨɥɶɤɨ ɜ ɞɜɭɯ ɨɫɹɯ – X ɢ Y, ɩɪɢ ɷɬɨɦ ɜɢɞɢɦɨɣ ɨɫɬɚɟɬɫɹ ɨɞɧɚ 

ɢɡ ɫɬɨɪɨɧ ɢɡɨɛɪɚɠɚɟɦɨɝɨ ɩɪɟɞɦɟɬɚ. Ɋɢɫɭɧɨɤ ɨɫɬɚɟɬɫɹ ɫɚɦ ɩɨ ɫɟɛɟ ɩɥɨɫɤɢɣ. ɇɨ ɟɫ-

ɥɢ ɫɬɨɢɬ ɡɚɞɚɱɚ ɩɨɥɭɱɢɬɶ ɩɪɟɞɫɬɚɜɥɟɧɢɟ ɨɛɨ ɜɫɟɯ ɫɬɨɪɨɧɚɯ ɩɪɟɞɦɟɬɚ, ɬɨ ɧɭɠɧɨ 

ɧɚɪɢɫɨɜɚɬɶ ɧɟɫɤɨɥɶɤɨ ɪɢɫɭɧɤɨɜ. ȼ 3D ɢɡɨɛɪɚɠɟɧɢɢ ɞɨɛɚɜɥɹɟɬɫɹ ɬɪɟɬɶɹ ɨɫɶ Z – ɨɫɶ 

ɝɥɭɛɢɧɵ. ɋ ɩɨɦɨɳɶɸ ɬɪɟɬɶɟɣ ɨɫɢ ɩɪɟɞɫɬɚɜɥɹɟɬɫɹ ɜɨɡɦɨɠɧɵɦ ɜɵɜɟɫɬɢ ɢɧɮɨɪɦɚ-

ɰɢɸ ɨɛɨ ɜɫɟɯ ɫɬɨɪɨɧɚɯ ɩɪɟɞɦɟɬɚ. ɗɬɨ ɬɪɟɯɦɟɪɧɨɟ ɨɬɨɛɪɚɠɟɧɢɟ ɛɨɥɟɟ ɩɪɢɹɬɧɨ ɧɚ 

ɜɡɝɥɹɞ ɢ ɩɨɦɨɝɚɟɬ ɡɚɝɥɹɧɭɬɶ ɜɨ ɜɧɭɬɪɶ ɨɛɴɟɤɬɚ. 3D ɦɨɞɟɥɢɪɨɜɚɧɢɟ ɭɞɨɛɧɨ ɩɪɢ 

ɧɚɜɢɝɚɰɢɢ, ɜɢɞ ɦɨɞɟɥɢ ɤɨɬɨɪɭɸ ɧɟɨɛɯɨɞɢɦɨ ɢɡɭɱɢɬɶ ɩɪɟɞɫɬɚɜɥɹɟɬɫɹ ɜ ɭɞɨɛɧɨɦ 

ɞɥɹ ɱɟɥɨɜɟɤɚ ɨɛɪɚɡɟ. ȼɟɞɶ ɦɵ ɦɨɠɟɦ «ɩɨɤɪɭɬɢɬɶ» ɟё ɫɨ ɜɫɟɯ ɫɬɨɪɨɧ. ɉɨɧɹɬɶ ɨɛɴɟɦ 

ɨɛɴɟɤɬɚ, ɟɝɨ ɜɵɫɨɬɭ ɢ ɲɢɪɢɧɭ. Ⱦɥɹ 3D ɩɪɢɧɬɟɪɨɜ ɩɪɨɫɬɨ ɧɟɨɛɯɨɞɢɦɨ ɦɨɞɟɥɢɪɨɜɚ-

ɧɢɟ. ȼɟɞɶ ɩɪɢ ɩɨɦɨɳɢ ɨɛɴɟɦɧɨɣ ɩɟɱɚɬɢ ɦɨɠɧɨ ɜɨɫɫɨɡɞɚɜɚɬɶ ɫɥɨɠɧɵɟ ɝɟɨɦɟɬɪɢ-

ɱɟɫɤɢɟ ɨɛɴɟɤɬɵ. Ʉ ɩɪɢɦɟɪɭ ɦɟɥɤɢɟ ɞɟɬɚɥɢ ɢɡ ɱɚɫɨɜ, ɲɟɫɬɟɪёɧɤɢ ɢ ɩɪɨɱɟɟ. 

ɉɟɪɜɨɟ ɩɪɟɢɦɭɳɟɫɬɜɨ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɬɨɦ, ɱɬɨ ɩɪɢ ɧɚɥɢɱɢɢ 

ɦɨɞɟɥɢ 3D ɯɭɞɨɠɧɢɤɭ ɞɨɫɬɚɬɨɱɧɨ ɪɚɫɩɨɥɨɠɢɬɶ ɟё ɧɚ ɫɰɟɧɟ ɢ ɚɧɢɦɢɪɨɜɚɬɶ, ɚ ɩɨ-

ɥɭɱɟɧɢɟ ɮɢɧɚɥɶɧɨɝɨ ɢɡɨɛɪɚɠɟɧɢɹ ɤɥɚɞɟɬɫɹ ɧɚ ɫɩɟɰɢɚɥɶɧɭɸ ɩɪɨɝɪɚɦɦɭ – ɜɢɡɭɚɥɢ-

ɡɚɬɨɪ (render).  

ȼɬɨɪɨɟ ɩɪɟɢɦɭɳɟɫɬɜɨ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɬɨɦ, ɱɬɨ ɨɞɧɚ ɬɪёɯɦɟɪɧɚɹ ɦɨɞɟɥɶ ɦɨɝɥɚ 

ɛɵɬɶ ɢɫɩɨɥɶɡɨɜɚɧɚ ɧɟɤɨɬɨɪɨɟ ɤɨɥɢɱɟɫɬɜɨ ɪɚɡ ɜ ɪɚɡɧɵɯ ɩɪɨɟɤɬɚɯ, ɬɚɤ ɤɚɤ ɟё ɦɨɠɧɨ 

ɥɟɝɤɨ ɩɟɪɟɞɟɥɵɜɚɬɶ, ɞɟɮɨɪɦɢɪɨɜɚɬɶ ɢ ɦɟɧɹɬɶ ɜɧɟɲɧɢɣ ɜɢɞ ɩɨ ɫɜɨɟɦɭ ɠɟɥɚɧɢɸ 

ɢɥɢ ɢɧɫɬɪɭɤɰɢɢ. ɋ ɩɪɨɫɬɵɦ ɞɜɭɦɟɪɧɵɦ ɪɢɫɭɧɤɨɦ ɬɚɤɢɟ ɞɟɣɫɬɜɢɹ ɧɟ ɜɫɟɝɞɚ ɜɨɡ-

ɦɨɠɧɵ.  

Ɍɪɟɬɶɟ ɩɪɟɢɦɭɳɟɫɬɜɨ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɜɨɡɦɨɠɧɨɫɬɢ ɫɨɡɞɚɧɢɹ ɜɵɫɨɤɨ ɞɟɬɚɥɢ-

ɡɢɪɨɜɚɧɧɵɯ ɦɨɞɟɥɟɣ, ɩɨɤɚɡɵɜɚɸɳɢɯ ɦɧɨɝɨ ɦɟɥɤɢɯ ɞɟɬɚɥɟɣ, ɜɩɥɨɬɶ ɞɨ ɜɢɧɬɢɤɨɜ 

ɧɚ ɱɚɫɚɯ. ɗɬɨ ɧɟ ɜɫɟɝɞɚ ɦɨɠɟɬ ɛɵɬɶ ɜɢɞɢɦɵɦ, ɧɨ ɫɬɨɢɬ ɥɢɲɶ ɧɟɦɧɨɝɨ ɩɪɢɛɥɢɡɢɬɶ 

ɤɚɦɟɪɭ ɢ ɜɢɡɭɚɥɢɡɚɬɨɪ ɪɚɫɫɱɢɬɚɟɬ, ɱɬɨ ɜɢɞɧɨ ɜ ɤɚɞɪɟ, ɚ ɱɬɨ – ɧɟɬ.  

Ɉɞɧɢɦ ɢɡ ɩɨɩɭɥɹɪɧɵɯ ɫɩɨɫɨɛɨɜ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɫɱɢɬɚɟɬɫɹ ɩɨɥɢɝɨɧɚɥɶɧɨɟ 

ɦɨɞɟɥɢɪɨɜɚɧɢɟ. ɑɚɫɬɨ ɦɵ ɦɨɠɟɦ ɭɜɢɞɟɬɶ ɜ ɪɨɥɢɤɚɯ ɨ 3D ɢɥɢ ɮɚɧɬɚɫɬɢɱɟɫɤɢɯ 
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ɮɢɥɶɦɚɯ ɤɚɤ ɬɨɬ ɢɥɢ ɢɧɨɣ ɨɛɴɟɤɬ ɩɪɟɞɫɬɚɜɥɟɧ ɜ ɜɢɞɟ ɫɟɬɤɢ. ɋɭɬɶ ɷɬɨɝɨ ɦɟɬɨɞɚ ɡɚ-

ɤɥɸɱɚɟɬɫɹ ɜ ɬɨɦ, ɱɬɨ ɩɨɜɟɪɯɧɨɫɬɶ ɦɨɞɟɥɢ ɡɚɞɚёɬɫɹ ɜ ɜɢɞɟ ɞɜɭɦɟɪɧɵɯ ɝɟɨɦɟɬɪɢɱɟ-

ɫɤɢɯ ɩɪɢɦɢɬɢɜɨɜ – ɬɪɟɭɝɨɥɶɧɢɤɨɜ ɞɥɹ ɤɨɦɩɶɸɬɟɪɧɵɯ ɢɝɪ, ɞɥɹ ɞɪɭɝɢɯ ɰɟɥɟɣ – ɱɟ-

ɬɵɪёɯɭɝɨɥɶɧɢɤɢ ɢ ɞɪɭɝɢɟ ɦɧɨɝɨɭɝɨɥɶɧɢɤɢ. ɗɬɢ ɦɧɨɝɨɭɝɨɥɶɧɢɤɢ, ɢɡ ɤɨɬɨɪɵɯ ɫɨ-

ɫɬɨɢɬ ɦɨɞɟɥɶ, ɧɚɡɵɜɚɸɬɫɹ ɩɨɥɢɝɨɧɚɦɢ. ȼ ɨɫɧɨɜɧɨɦ, ɩɪɢ ɫɨɡɞɚɧɢɢ 3d ɦɨɞɟɥɢ, ɫɬɚ-

ɪɚɸɬɫɹ ɢɫɩɨɥɶɡɨɜɚɬɶ ɱɟɬɵɪёɯɭɝɨɥɶɧɢɤɢ, ɬ.ɤ. ɩɪɢ ɷɤɫɩɨɪɬɟ ɦɨɞɟɥɢ ɜ ɢɝɪɨɜɨɣ ɞɜɢ-

ɠɨɤ ɱɟɬɵɪёɯɭɝɨɥɶɧɢɤɢ ɥɟɝɤɨ ɩɪɟɜɪɚɳɚɸɬɫɹ ɜ ɬɪɟɭɝɨɥɶɧɢɤɢ, ɚ ɩɪɢ ɛɨɥɶɲɨɣ ɧɟɨɛ-

ɯɨɞɢɦɨɫɬɢ ɫɝɥɚɠɢɜɚɧɢɹ ɦɨɞɟɥɶ ɢɡ ɱɟɬɵɪёɯɭɝɨɥɶɧɢɤɨɜ ɩɨɥɭɱɚɟɬɫɹ ɛɟɡ ɚɪɬɟɮɚɤɬɨɜ.  

ɑɟɦ ɛɨɥɶɲɟ ɤɨɥɢɱɟɫɬɜɨ ɩɨɥɢɝɨɧɨɜ ɜ ɦɨɞɟɥɢ, ɬɟɦ ɛɨɥɶɲɟ ɷɬɚ ɦɨɞɟɥɶ ɤɚɠɟɬɫɹ 

ɧɚɫɬɨɹɳɟɣ. Ɍɟɦ ɧɟ ɦɟɧɟɟ, ɭ ɛɨɥɶɲɨɝɨ ɤɨɥɢɱɟɫɬɜɚ ɩɨɥɢɝɨɧɨɜ ɟɫɬɶ ɢ ɫɜɨɢ ɦɢɧɭɫɵ – 

ɩɚɞɟɧɢɟ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ. Ɇɧɨɠɟɫɬɜɨ ɩɨɥɢɝɨɧɨɜ ɫɨɨɬɜɟɬɫɬɜɭɸɬ ɛɨɥɶɲɨɦɭ ɤɨ-

ɥɢɱɟɫɬɜɭ ɬɨɱɟɤ, ɩɨ ɤɨɬɨɪɵɦ ɨɧɢ ɫɬɪɨɹɬɫɹ, ɱɬɨ ɩɪɢɜɨɞɢɬ ɤ ɭɜɟɥɢɱɟɧɢɸ ɤɨɥɢɱɟɫɬɜɚ 

ɞɚɧɧɵɯ, ɤɨɬɨɪɨɟ ɩɪɢɯɨɞɢɬɫɹ ɨɛɪɚɛɚɬɵɜɚɬɶ ɩɪɨɰɟɫɫɨɪɭ. ɂɡ-ɡɚ ɷɬɨɝɨ ɩɪɢ ɫɨɡɞɚɧɢɢ 

ɦɨɞɟɥɢ ɱɚɫɬɨ ɩɪɢɯɨɞɢɬɫɹ ɠɟɪɬɜɨɜɚɬɶ ɦɟɠɞɭ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶɸ ɢ ɞɟɬɚɥɢɡɚɰɢɟɣ 

ɦɨɞɟɥɢ. ȼɫɥɟɞɫɬɜɢɟ ɱɟɝɨ ɩɨɹɜɢɥɢɫɶ ɬɚɤɢɟ ɬɟɪɦɢɧɵ, ɤɚɤ high poly (ɜɵɫɨɤɨɩɨɥɢɝɨ-

ɧɚɥɶɧɚɹ ɦɨɞɟɥɶ) ɢ low poly (ɧɢɡɤɨɩɨɥɢɝɨɧɚɥɶɧɚɹ ɦɨɞɟɥɶ). ȼ ɤɨɦɩɶɸɬɟɪɧɵɯ ɢɝɪɚɯ 

ɢɫɩɨɥɶɡɭɸɬɫɹ ɧɢɡɤɨɩɨɥɢɝɨɧɚɥɶɧɵɟ ɦɨɞɟɥɢ, ɬ.ɤ. ɜɢɡɭɚɥɢɡɚɰɢɹ ɜ ɢɝɪɚɯ ɜɵɩɨɥɧɹɟɬɫɹ 

ɜ ɪɟɚɥɶɧɨɦ ɜɪɟɦɟɧɢ. ȼ ɫɜɨɟɣ ɪɚɛɨɬɟ ɞɟɥɚɥɫɹ ɭɩɨɪ ɧɚ ɫɨɡɞɚɧɢɟ ɧɢɡɤɨɩɨɥɢɝɨɧɚɥɶ-

ɧɵɯ ɨɛɴɟɤɬɨɜ, ɬɚɤ ɤɚɤ ɨɛɴɟɤɬɨɜ ɧɚ ɤɚɪɬɟ ɛɨɥɶɲɨɟ ɦɧɨɠɟɫɬɜɨ. 

ɉɨɫɥɟ ɷɬɚɩɚ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɩɨɥɭɱɚɟɬɫɹ ɥɢɲɶ ɦɚɬɟɦɚɬɢɱɟɫɤɚɹ ɦɨɞɟɥɶ, ɤɨɬɨ-

ɪɚɹ ɫɨɞɟɪɠɢɬ ɢɧɮɨɪɦɚɰɢɸ ɬɨɥɶɤɨ ɨ ɝɟɨɦɟɬɪɢɱɟɫɤɨɣ ɮɨɪɦɟ ɨɛɴɟɤɬɚ. ɗɬɨ ɨɛɵɱɧɚɹ 

ɫɟɪɚɹ ɮɢɝɭɪɚ, ɛɟɡ ɧɚɬɹɧɭɬɨɣ ɬɟɤɫɬɭɪɵ. ɉɪɢɦɟɪ ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ ɦɨɞɟɥɢ ɦɨɠɧɨ 

ɭɜɢɞɟɬɶ ɧɚ ɪɢɫɭɧɤɟ 1.  
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Ɋɢɫɭɧɨɤ 1 – Ɇɚɬɟɦɚɬɢɱɟɫɤɚɹ ɦɨɞɟɥɶ 

 

ɑɬɨ ɛɵ ɩɪɢɞɚɬɶ ɦɨɞɟɥɢɪɭɟɦɨɦɭ ɨɛɴɟɤɬɭ ɜɧɟɲɧɢɣ ɰɜɟɬ ɢ ɨɬɪɚɠɟɧɢɟ ɧɟɨɛɯɨ-

ɞɢɦɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɬɟɤɫɬɭɪɵ.  

 Ɍɟɤɫɬɭɪɚ – ɷɬɨ ɞɜɭɦɟɪɧɵɣ ɪɢɫɭɧɨɤ, ɧɚɤɥɚɞɵɜɚɟɦɵɣ ɧɚ ɬɪёɯɦɟɪɧɭɸ ɦɨɞɟɥɶ. 

Ɍɟɤɫɬɭɪɵ ɛɵɜɚɸɬ ɞɜɭɯ ɜɢɞɨɜ – ɩɪɨɰɟɞɭɪɧɵɟ (ɫɝɟɧɟɪɢɪɨɜɚɧɧɵɟ ɚɥɝɨɪɢɬɦɨɦ) ɢ 

ɧɚɪɢɫɨɜɚɧɧɵɟ ɜ ɝɪɚɮɢɱɟɫɤɨɦ ɪɟɞɚɤɬɨɪɟ.  

Ɍɟɤɫɬɭɪɚ ɞɚёɬ ɪɢɫɭɧɨɤ ɢ ɰɜɟɬ ɦɨɞɟɥɢ, ɚ ɨɬɪɚɠɚɸɳɚɹ ɫɩɨɫɨɛɧɨɫɬɶ, ɩɪɟɥɨɦ-

ɥɟɧɢɟ, ɪɟɥɶɟɮ ɢ ɩɪɨɡɪɚɱɧɨɫɬɶ ɧɚɫɬɪɚɢɜɚɸɬɫɹ ɜ ɫɜɨɣɫɬɜɚɯ ɦɚɬɟɪɢɚɥɚ. ɋ ɬɨɱɤɢ ɡɪɟ-

ɧɢɹ ɬɪёɯɦɟɪɧɨɣ ɝɪɚɮɢɤɢ, ɦɚɬɟɪɢɚɥ – ɷɬɨ ɦɚɬɟɦɚɬɢɱɟɫɤɚɹ ɦɨɞɟɥɶ, ɤɨɬɨɪɚɹ ɨɩɢɫɵ-

ɜɚɟɬ ɩɚɪɚɦɟɬɪɵ ɩɨɜɟɪɯɧɨɫɬɢ.  

ɉɟɪɟɞ ɧɚɥɨɠɟɧɢɟɦ ɬɟɤɫɬɭɪɵ ɧɚ ɦɨɞɟɥɢɪɭɟɦɵɣ ɨɛɴɟɤɬ ɨɛɹɡɚɬɟɥɶɧɨ ɧɭɠɧɨ 

ɩɪɨɢɡɜɟɫɬɢ ɢɡɝɨɬɨɜɥɟɧɢɟ ɪɚɡɜɟɪɬɤɢ. Ɋɚɡɜɟɪɬɤɚ – ɷɬɨ ɩɪɟɞɫɬɚɜɥɟɧɢɟ ɩɨɜɟɪɯɧɨɫɬɢ 

ɦɨɞɟɥɢ ɜ ɜɢɞɟ ɩɪɨɟɤɰɢɢ ɧɚ ɩɥɨɫɤɨɫɬɢ. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ ɫɨɡɞɚɧɢɟ ɬɪёɯɦɟɪɧɨɣ ɦɨɞɟɥɢ ɫɨɫɬɨɢɬ ɢɡ ɧɟɫɤɨɥɶɤɢɯ ɫɬɚɞɢɣ:  

− ɨɬɪɢɫɨɜɤɚ ɷɫɤɢɡɚ ɦɨɞɟɥɢ ɢɥɢ ɠɟ ɩɨɢɫɤ ɢɡɨɛɪɚɠɟɧɢɹ ɬɨɝɨ, ɫ ɱɟɝɨ ɛɭɞɟɬ ɫɨ-

ɡɞɚɧɚ ɦɨɞɟɥɶ;  

− ɦɨɞɟɥɢɪɨɜɚɧɢɟ ɝɟɨɦɟɬɪɢɱɟɫɤɨɣ ɮɨɪɦɵ ɨɛɴɟɤɬɚ ɧɚ ɨɫɧɨɜɟ ɷɫɤɢɡɚ ɢɥɢ ɢɡɨɛ-

ɪɚɠɟɧɢɹ;  
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− ɫɨɡɞɚɧɢɟ ɪɚɡɜёɪɬɤɢ;  

− ɫɨɡɞɚɧɢɟ ɬɟɤɫɬɭɪ;  

− ɧɚɫɬɪɨɣɤɚ ɩɚɪɚɦɟɬɪɨɜ ɦɚɬɟɪɢɚɥɚ (ɬɟɤɫɬɭɪ, ɨɬɪɚɠɟɧɢɹ, ɩɪɟɥɨɦɥɟɧɢɹ, ɩɪɨ-

ɡɪɚɱɧɨɫɬɢ ɢ ɬ.ɞ.) ɉɨɫɥɟ ɜɵɩɨɥɧɟɧɢɹ ɷɬɢɯ ɩɭɧɤɬɨɜ ɦɨɞɟɥɶ ɝɨɬɨɜɚ ɞɥɹ ɜɢɡɭɚɥɢɡɚɰɢɢ. 

Ƚɨɬɨɜɚɹ ɦɨɞɟɥɶ ɩɨɤɚɡɚɧɚ ɧɚ ɪɢɫɭɧɤɟ 2. 

 

Ɋɢɫɭɧɨɤ 2 – Ɍɟɤɫɬɭɪɢɪɨɜɚɧɧɚɹ ɦɨɞɟɥɶ 

 

ɉɨɫɥɟ ɩɨɫɬɪɨɣɤɢ ɦɨɞɟɥɢ ɟё ɧɭɠɧɨ ɩɨɦɟɫɬɢɬɶ ɧɚ ɫɰɟɧɭ ɤ ɞɪɭɝɢɦ ɨɛɴɟɤɬɚɦ, 

ɞɨɛɚɜɢɬɶ ɤɚɦɟɪɭ ɢ ɨɫɜɟɳɟɧɢɟ, ɢ ɬɨɥɶɤɨ ɥɢɲɶ ɩɨɫɥɟ ɷɬɨɝɨ ɦɨɠɧɨ ɩɨɥɭɱɢɬɶ ɮɢ-

ɧɚɥɶɧɭɸ ɫɰɟɧɭ ɫ ɨɛɴɟɤɬɚɦɢ. ɗɬɨ ɢɡɨɛɪɚɠɟɧɢɟ ɩɪɨɫɱɢɬɵɜɚɟɬɫɹ ɧɚ ɨɫɧɨɜɟ ɮɢɡɢɱɟ-

ɫɤɨɣ ɦɨɞɟɥɢ, ɷɬɨ ɦɨɞɟɥɶ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ ɥɭɱɚ ɫɜɟɬɚ ɫ ɭɱёɬɨɦ ɨɬɪɚɠɟɧɢɹ, ɩɪɟɥɨɦ-

ɥɟɧɢɹ, ɪɚɫɫɟɢɜɚɧɢɹ ɢ ɬ.ɞ. ɉɪɢ ɤɥɚɫɫɢɱɟɫɤɨɦ ɪɢɫɨɜɚɧɢɢ ɯɭɞɨɠɧɢɤ ɫɚɦ ɨɬɪɢɫɨɜɵɜɚ-

ɟɬ ɛɥɢɤɢ, ɨɬɪɚɠɟɧɢɹ, ɬɟɧɢ ɢ ɬ.ɞ., ɚ ɜ 3D ɝɪɚɮɢɤɟ ɚɜɬɨɪ ɩɨɞɝɨɬɚɜɥɢɜɚɟɬ ɫɰɟɧɭ ɫ ɭɱё-

ɬɨɦ ɝɟɨɦɟɬɪɢɢ, ɦɚɬɟɪɢɚɥɨɜ ɨɫɜɟɳɟɧɢɹ, ɫɜɨɣɫɬɜ ɤɚɦɟɪɵ, ɢ ɜɢɡɭɚɥɢɡɚɬɨɪ ɫɚɦ ɪɚɫ-

ɫɱɢɬɵɜɚɟɬ ɤɨɧɟɱɧɨɟ ɢɡɨɛɪɚɠɟɧɢɟ. Ʉɨɧɟɱɧɨɟ ɢɡɨɛɪɚɠɟɧɢɟ ɜɵɜɨɞɢɬɫɹ ɧɚ ɷɤɪɚɧ ɩɨ-

ɫɥɟ ɪɟɧɞɟɪɢɧɝɚ. 
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1.2 Ɇɟɬɨɞɵ ɩɨɜɵɲɟɧɢя ɨɩɬɢɦɢɡɚɰɢɢ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢя 3D ɦɨɞɟɥɢ 

Ɋɚɛɨɬɚɹ ɫ ɩɪɨɟɤɬɨɦ, ɦɨɞɟɥɥɟɪ ɫɨɡɞɚёɬ ɢ ɪɟɞɚɤɬɢɪɭɟɬ ɫɥɨɠɧɵɟ ɦɨɞɟɥɢ. ɇɨ 

ɛɵɜɚɸɬ ɫɢɬɭɚɰɢɢ, ɤɨɝɞɚ ɫɢɫɬɟɦɚ ɢɡ-ɡɚ ɛɨɥɶɲɢɯ ɞɚɧɧɵɯ ɧɟ ɦɨɠɟɬ ɤɨɪɪɟɤɬɧɨ ɩɪɨ-

ɢɡɜɟɫɬɢ ɜɵɱɢɫɥɟɧɢɟ. ɉɪɢ ɷɬɨɦ ɢɧɨɝɞɚ ɩɪɢ ɫɨɡɞɚɧɢɢ ɦɨɞɟɥɟɣ ɢ ɤɚɪɬɵ ɜɨɡɧɢɤɚɸɬ 

ɨɲɢɛɤɢ. 

Ⱦɥɹ ɫɧɢɠɟɧɢɹ ɜɟɪɨɹɬɧɨɫɬɢ ɨɲɢɛɨɤ, ɨɩɬɢɦɢɡɚɰɢɢ ɩɪɢɥɨɠɟɧɢɹ ɢ ɩɨɜɵɲɟɧɢɹ 

ɟɝɨ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɞɨɥɠɧɵ ɜɵɩɨɥɧɹɬɶ ɧɟɤɨɬɨɪɵɟ ɪɟɤɨɦɟɧɞɚɰɢɢ: 

 − ɜ ɩɪɨɰɟɫɫɟ ɪɚɛɨɬɵ ɧɭɠɧɨ ɨɬɨɛɪɚɠɚɬɶ ɬɨɥɶɤɨ ɬɟ ɫɥɨɢ, ɤɨɬɨɪɵɟ ɧɟɨɛɯɨɞɢɦɵ 

ɧɚ ɞɚɧɧɨɦ ɷɬɚɩɟ; 

− ɬɚɦ, ɝɞɟ ɟɫɬɶ ɜɨɡɦɨɠɧɨɫɬɶ, ɧɟɨɛɯɨɞɢɦɨ ɭɩɪɨɳɚɬɶ ɷɥɟɦɟɧɬɵ ɛɢɛɥɢɨɬɟɤ. Ʉ 

ɩɪɢɦɟɪɭ, ɫɨɤɪɚɬɢɬɶ ɤɨɥɢɱɟɫɬɜɨ ɥɢɫɬɶɟɜ ɧɚ ɞɟɪɟɜɶɹɯ, ɭɩɪɨɫɬɢɬɶ ɬɟɤɫɬɭɪɵ ɨɬɞɟɥɶ-

ɧɵɯ ɨɛɴɟɤɬɨɜ (ɢɫɩɨɥɶɡɭɹ ɬɟɤɫɬɭɪɵ ɦɟɧɶɲɟɝɨ ɪɚɡɦɟɪɚ), ɜɵɤɥɸɱɢɬɶ ɨɬɨɛɪɚɠɟɧɢɟ 

ɦɟɥɤɢɯ ɞɟɬɚɥɟɣ, ɬɚɤɢɯ ɤɚɤ ɜɵɫɬɭɩɵ ɤɪɵɲɢ, ɛɨɪɞɸɪɧɵɣ ɤɚɦɟɧɶ ɢɥɢ ɷɥɟɤɬɪɢɱɟɫɤɢɟ 

ɩɪɨɜɨɞɚ; 

− ɤɚɤ ɩɪɚɜɢɥɨ ɧɚ ɜɫɟɯ ɷɬɚɩɚɯ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɫɥɟɞɭɟɬ ɩɨɤɚɡɵɜɚɬɶ ɥɢɲɶ ɱɚɫɬɶ 

ɩɪɨɟɤɬɚ;  

− ɞɥɹ ɁD-ɢɡɨɛɪɚɠɟɧɢɹ ɦɨɠɧɨ ɨɬɤɥɸɱɢɬɶ ɥɢɧɢɢ ɤɨɧɬɭɪɚ;  

− ɩɪɢ ɨɬɨɛɪɚɠɟɧɢɢ ɦɨɞɟɥɢ ɜ ɨɤɧɟ ɦɨɠɧɨ ɜɤɥɸɱɢɬɶ ɮɢɥɶɬɪɚɰɢɸ ɧɚ ɨɬɞɟɥɶ-

ɧɵɟ ɷɥɟɦɟɧɬɵ, ɬɚɤɢɟ ɤɚɤ ɛɚɥɤɨɧ ɢɥɢ ɩɨɞɴɟɡɞ. 

ɉɪɢ ɢɫɩɨɥɧɟɧɢɢ ɩɟɪɟɱɢɫɥɟɧɧɵɯ ɜɵɲɟ ɩɪɚɜɢɥ ɟɫɬɶ ɜɟɪɨɹɬɧɨɫɬɶ ɞɨɫɬɢɱɶ ɛɨ-

ɥɟɟ ɛɵɫɬɪɨɣ ɪɚɛɨɬɵ ɫɢɫɬɟɦɵ. Ɉɞɧɚɤɨ ɜ ɧɟɤɨɬɨɪɵɯ ɫɥɭɱɚɹɯ ɦɨɠɟɬ ɜɨɡɧɢɤɧɭɬɶ ɩɪɨ-

ɛɥɟɦɚ ɦɟɞɥɟɧɧɨɝɨ ɨɬɨɛɪɚɠɟɧɢɹ ɷɥɟɦɟɧɬɨɜ ɜ 2D-ɨɤɧɚɯ. 

Ɉɝɪɨɦɧɨɟ ɱɢɫɥɨ ɤɨɦɩɨɧɟɧɬɨɜ ɨɤɚɡɵɜɚɟɬ ɧɟɝɚɬɢɜɧɨɟ ɜɥɢɹɧɢɟ ɧɚ ɫɤɨɪɨɫɬɶ ɢɯ 

ɨɬɨɛɪɚɠɟɧɢɹ. ɋɮɟɪɚ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɨɛɥɚɞɚɟɬ ɚɥɝɨɪɢɬɦɚɦɢ ɨɩɬɢɦɢɡɚɰɢɢ ɜɵɜɨɞɚ 

ɤɨɦɩɨɧɟɧɬɨɜ. ɉɪɢ ɭɜɟɥɢɱɟɧɢɢ ɩɪɨɟɤɬɚ ɫɢɫɬɟɦɚ ɧɟ ɜɵɜɨɞɢɬ ɫɤɪɵɬɵɟ ɡɚ ɨɛɥɚɫɬɶɸ 

ɜɢɞɢɦɨɫɬɢ ɷɥɟɦɟɧɬɵ, ɧɨ ɩɪɢ ɭɦɟɧɶɲɟɧɢɢ ɩɪɨɟɤɬɚ ɬɪɚɬɢɬ ɛɨɥɶɲɟ ɩɪɨɰɟɫɫɨɪɧɨɝɨ 

ɜɪɟɦɟɧɢ ɧɚ ɩɨɫɬɪɨɟɧɢɹ. 

Ɍɚɤ ɠɟ ɧɚ ɫɤɨɪɨɫɬɶ ɪɚɛɨɬɵ ɨɤɚɡɵɜɚɸɬ ɛɨɥɶɲɨɟ ɜɥɢɹɧɢɟ ɜɟɤɬɨɪɧɵɟ ɲɬɪɢɯɨɜ-

ɤɢ. Ⱦɚɧɧɵɣ ɷɥɟɦɟɧɬ ɫɢɫɬɟɦɵ ɡɚɜɢɫɢɦ ɨɬ ɦɚɫɲɬɚɛɚ, ɢ ɩɪɢ ɭɦɟɧɶɲɟɧɢɢ ɢɥɢ ɭɜɟɥɢ-

ɱɟɧɢɢ ɢɡɨɛɪɚɠɟɧɢɹ ɩɚɪɚɦɟɬɪɵ ɲɬɪɢɯɨɜɨɤ ɬɪɟɛɭɸɬ ɩɟɪɟɫɱɟɬɚ, ɱɬɨ ɡɚɧɢɦɚɟɬ ɨɩɪɟ-
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ɞɟɥɟɧɧɨɟ ɜɪɟɦɹ ɧɚ ɩɪɨɫɱёɬ.  

ɂɫɩɨɥɶɡɭɸ ɜ ɩɪɨɟɤɬɟ ɮɨɧɨɜɵɣ ɷɥɟɦɟɧɬ, ɜɪɟɦɹ ɨɛɧɨɜɥɟɧɢɹ ɢɡɨɛɪɚɠɟɧɢɹ ɚɤ-

ɬɢɜɧɨɝɨ ɨɤɧɚ ɡɧɚɱɢɬɟɥɶɧɨ ɢɞɟɬ ɜɜɟɪɯ. ɉɚɧɨɪɚɦɢɪɨɜɚɧɢɟ, ɚ ɬɚɤɠɟ ɫɧɢɠɟɧɢɟ ɢ ɩɨ-

ɜɵɲɟɧɢɟ ɫɨɞɟɪɠɢɦɨɝɨ ɬɟɤɭɳɟɝɨ ɨɤɧɚ ɬɹɧɟɬ ɡɚ ɫɨɛɨɣ ɨɛɧɨɜɥɟɧɢɟ ɢ ɮɨɧɨɜɨɝɨ 

ɢɡɨɛɪɚɠɟɧɢɹ. ȼ ɫɥɭɱɚɟ ɟɫɥɢ ɩɪɢɦɟɧɹɟɬɫɹ ɜɵɫɨɤɨɤɚɱɟɫɬɜɟɧɧɵɣ ɮɨɧ, ɬɨ ɫɤɨɪɨɫɬɶ 

ɨɛɧɨɜɥɟɧɢɹ ɩɚɞɚɟɬ ɟɳё ɛɨɥɶɲɟ, ɬɟɦ ɫɚɦɵɦ ɬɪɟɛɭɹ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɪɚɫɱɟɬɨɜ. 

ɋ ɰɟɥɶɸ ɭɫɤɨɪɟɧɢɹ ɪɚɛɨɬɵ ɫ ɝɪɚɮɢɱɟɫɤɢɦɢ ɷɥɟɦɟɧɬɚɦɢ ɧɟɨɛɯɨɞɢɦɨ ɢɫɩɨɥɶ-

ɡɨɜɚɬɶ ɬɟɯɧɨɥɨɝɢɸ DirectX, ɱɬɨ ɩɨɜɵɲɚɟɬ ɤɚɱɟɫɬɜɨ ɜɢɡɭɚɥɢɡɚɰɢɢ, ɞɨɛɚɜɥɹɟɬ ɧɨ-

ɜɵɟ ɜɢɡɭɚɥɶɧɵɟ ɷɮɮɟɤɬɵ. Ɍɟɯɧɨɥɨɝɢɹ ɭɜɟɥɢɱɢɜɚɟɬ ɫɤɨɪɨɫɬɶ ɩɪɨɪɢɫɨɜɤɢ 20-

ɷɥɟɦɟɧɬɨɜ, ɢɫɩɨɥɶɡɭɹ ɞɥɹ ɷɬɢɯ ɰɟɥɟɣ ɪɟɫɭɪɫɵ ɜɢɞɟɨɤɚɪɬɵ ɢ ɨɫɜɨɛɨɠɞɚɹ ɨɬ ɧɚɝɪɭɡ-

ɤɢ ɰɟɧɬɪɚɥɶɧɵɣ ɩɪɨɰɟɫɫɨɪ. 

ȼɨ ɜɫɟɯ ɫɨɜɪɟɦɟɧɧɵɯ ɜɢɞɟɨɤɚɪɬɚɯ ɧɚ ɫɟɝɨɞɧɹɲɧɢɣ ɞɟɧɶ ɟɫɬɶ ɩɨɞɞɟɪɠɤɚ 

ɞɚɧɧɨɣ ɬɟɯɧɨɥɨɝɢɢ, ɢ DirectX ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɢ ɨɛɧɨɜɥɹɟɬɫɹ ɜɦɟ-

ɫɬɟ ɫ ɨɩɟɪɚɰɢɨɧɧɨɣ ɫɢɫɬɟɦɨɣ Windows. ɋ ɰɟɥɶɸ ɤɨɪɪɟɤɬɧɨɣ ɪɚɛɨɬɵ ɫ ɞɚɧɧɨɣ ɬɟɯ-

ɧɨɥɨɝɢɟɣ ɫɥɟɞɭɟɬ ɢɫɩɨɥɶɡɨɜɚɬɶ ɩɨɫɥɟɞɧɸɸ ɜɟɪɫɢɸ ɞɪɚɣɜɟɪɚ ɜɢɞɟɨɤɚɪɬɵ. 

ɉɨɦɢɦɨ ɷɬɨɝɨ ɜ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɣ ɫɪɟɞɟ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɢɫɩɨɥɶɡɨɜɚɧɚ ɬɚɤɚɹ 

ɬɟɯɧɨɥɨɝɢɹ ɤɚɤ ɝɢɩɟɪɩɨɬɨɱɧɨɫɬɶ ɪɚɡɪɚɛɨɬɚɧɧɚɹ ɤɨɦɩɚɧɢɟɣ Intel ɢ ɢɫɩɨɥɶɡɨɜɚɜɲɚ-

ɹɫɹ ɜ ɩɪɨɰɟɫɫɨɪɚɯ ɫɟɦɟɣɫɬɜɚ Pentium. 

ɋɪɟɞɚ ɢɫɩɨɥɶɡɭɟɬ ɩɪɟɢɦɭɳɟɫɬɜɚ ɪɚɛɨɬɵ ɧɚ ɧɟɫɤɨɥɶɤɢɯ ɹɞɪɚɯ / ɩɪɨɰɟɫɫɨɪɚɯ ɜ 

ɧɟɤɨɬɨɪɵɯ ɡɚɞɚɱɚɯ, ɬɪɟɛɭɸɳɢɯ ɛɨɥɶɲɨɝɨ ɨɛɴɟɦɚ ɜɵɱɢɫɥɟɧɢɣ, ɧɚɩɪɢɦɟɪ, ɩɪɢ 

ɮɨɪɦɢɪɨɜɚɧɢɢ ɨɛɪɚɡɚ ɚɪɯɢɬɟɤɬɭɪɧɨɝɨ ɨɛɴɟɤɬɚ, ɜɵɫɨɤɨɩɨɥɢɝɨɧɚɥɶɧɨɝɨ ɞɟɪɟɜɚ ɢ 

3D ɦɨɞɟɥɟɣ, ɩɪɢ ɡɚɝɪɭɡɤɟ ɢ ɫɨɯɪɚɧɟɧɢɢ, ɩɪɢ ɨɛɧɨɜɥɟɧɢɢ ɱɟɪɬɟɠɟɣ ɢ ɪɟɧɞɟɪɢɧɝɟ. 

Ʉɪɨɦɟ ɬɨɝɨ ɧɚɢɥɭɱɲɢɦ ɨɛɪɚɡɨɦ ɢɫɩɨɥɶɡɭɟɬ ɫɪɟɞɫɬɜɚ ɝɪɚɮɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɨɪɚ.  

Ɉɩɪɟɞɟɥɟɧɧɵɟ ɭɱɚɫɬɤɢ ɩɪɨɰɟɫɫɨɪɚ ɞɭɛɥɢɪɭɸɬɫɹ, ɧɨ ɨɫɧɨɜɧɵɟ ɢɫɩɨɥɧɢɬɟɥɶ-

ɧɵɟ ɪɟɫɭɪɫɵ ɨɫɬɚɸɬɫɹ ɬɚɤɢɦɢ ɠɟ, ɪɨɜɧɨ ɤɚɤ ɜ ɨɛɵɱɧɨɦ ɩɪɨɰɟɫɫɨɪɟ. Ɍɟɯɧɨɥɨɝɢɹ 

ɨɛɟɫɩɟɱɢɜɚɟɬ ɨɞɧɨɜɪɟɦɟɧɧɨɟ ɜɵɩɨɥɧɟɧɢɟ ɞɜɭɯ ɡɚɞɚɱ ɩɪɢ ɭɫɥɨɜɢɢ, ɱɬɨ ɬɨɥɶɤɨ 

ɥɢɲɶ ɨɞɧɚ ɢɡ ɧɢɯ ɩɨɬɪɟɛɭɟɬ ɨɫɧɨɜɧɵɯ ɢɫɩɨɥɧɢɬɟɥɶɧɵɯ ɪɟɫɭɪɫɨɜ. Ɉɩɟɪɚɰɢɨɧɧɚɹ 

ɫɢɫɬɟɦɚ ɪɚɫɫɦɚɬɪɢɜɚɟɬ ɝɢɩɟɪɩɨɬɨɱɧɵɣ ɩɪɨɰɟɫɫɨɪ ɤɚɤ ɞɜɚ ɩɪɨɰɟɫɫɨɪɚ. Ɉɞɧɚɤɨ ɞɜɟ 

ɚɧɚɥɨɝɢɱɧɵɟ ɡɚɞɚɱɢ ɧɢɤɚɤ ɧɟ ɦɨɝɭɬ ɜɡɚɢɦɨɞɟɣɫɬɜɨɜɚɬɶ ɨɞɧɨɜɪɟɦɟɧɧɨ. Ⱦɥɹ ɩɨɥɶ-

ɡɨɜɚɬɟɥɟɣ ɷɬɨ ɡɧɚɱɢɬ, ɱɬɨ ɦɨɞɭɥɶ ɪɟɧɞɟɪɢɧɝɚ ɧɟ ɛɭɞɟɬ ɜɵɩɨɥɧɹɬɶɫɹ ɧɚ ɝɢɩɟɪɩɨ-
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ɬɨɱɧɨɦ ɩɪɨɰɟɫɫɨɪɟ ɛɵɫɬɪɟɟ, ɧɟɠɟɥɢ ɱɟɦ ɧɚ ɨɛɵɱɧɨɦ ɩɪɨɰɟɫɫɨɪɟ. ȼ ɨɬɞɟɥɶɧɵɯ 

ɫɥɭɱɚɹɯ ɩɪɢ ɜɤɥɸɱɟɧɧɨɣ ɩɨɞɞɟɪɠɤɟ ɝɢɩɟɪɩɨɬɨɱɧɨɫɬɢ ɜɨɡɦɨɠɧɨ ɞɚɠɟ ɫɧɢɠɟɧɢɟ 

ɫɤɨɪɨɫɬɢ ɢɡ-ɡɚ ɧɟɤɨɬɨɪɵɯ ɨɫɨɛɟɧɧɨɫɬɟɣ ɬɚɤɢɯ ɩɪɨɰɟɫɫɨɪɨɜ. 

Ɍɟɦ ɧɟ ɦɟɧɟɟ, ɦɨɠɧɨ ɭɜɢɞɟɬɶ ɩɨɜɵɲɟɧɢɟ ɫɤɨɪɨɫɬɢ ɨɛɪɚɛɨɬɤɢ ɧɚ 15%, ɱɬɨ 

ɫɨɯɪɚɧɹɟɬ ɜɨɡɦɨɠɧɨɫɬɶ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɬɚɤɢɯ ɫɢɫɬɟɦ ɞɥɹ ɭɜɟɥɢɱɟɧɢɹ ɮɭɧɤɰɢɨɧɢ-

ɪɨɜɚɧɢɹ ɦɨɞɟɥɢ. Ɉɞɧɚɤɨ ɩɪɢ ɷɬɨɦ ɩɪɟɢɦɭɳɟɫɬɜɚ ɞɜɭɯ, ɱɟɬɵɪɟɯ ɢ ɛɨɥɟɟ ɩɪɨɰɟɫɫɨ-

ɪɨɜ ɜɨɡɦɨɠɧɨ ɭɜɢɞɟɬɶ ɜ ɬɨɦ ɫɥɭɱɚɟ ɟɫɥɢ ɟɫɬɶ ɞɨɫɬɚɬɨɱɧɵɣ ɨɛɴɟɦ ɩɚɦɹɬɢ. ɉɪɢ ɧɟ-

ɯɜɚɬɤɟ ɨɩɟɪɚɬɢɜɧɨɣ ɩɚɦɹɬɢ ɛɨɥɶɲɨɟ ɤɨɥɢɱɟɫɬɜɨ ɜɪɟɦɟɧɢ ɛɭɞɟɬ ɭɯɨɞɢɬɶ ɧɚ ɫɱɢɬɵ-

ɜɚɧɢɟ ɞɚɧɧɵɯ ɫ ɠɟɫɬɤɢɯ ɢ SSD ɞɢɫɤɨɜ, ɬɟɦɩ ɪɚɛɨɬɵ ɤɨɬɨɪɵɯ ɡɧɚɱɢɬɟɥɶɧɨ ɦɟɧɶɲɟ. 

Ɋɚɡɦɟɪ ɨɩɟɪɚɬɢɜɧɨɣ ɩɚɦɹɬɢ ɨɱɟɧɶ ɜɥɢɹɟɬ ɧɚ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɞɚɠɟ ɩɪɢ 

ɩɪɢɦɟɧɟɧɢɢ ɫɨɜɪɟɦɟɧɧɵɯ SSD ɞɢɫɤɨɜ, ɨɛɥɚɞɚɸɳɢɯ ɛɨɥɶɲɢɦ ɨɛɴɟɦɨɦ ɤɷɲ-

ɩɚɦɹɬɢ (ɜɧɭɬɪɟɧɧɟɣ ɩɚɦɹɬɢ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɨɣ ɞɥɹ ɭɫɤɨɪɟɧɢɹ ɞɨɫɬɭɩɚ ɤ ɞɚɧɧɵɦ). 

Ʉ ɩɪɢɦɟɪɭ, ɨɞɧɨɝɨ ɝɢɝɚɛɚɣɬɚ ɩɚɦɹɬɢ ɛɭɞɟɬ ɞɨɫɬɚɬɨɱɧɨ ɞɥɹ ɨɞɧɨɩɪɨɰɟɫɫɨɪ-

ɧɨɝɨ ɤɨɦɩɶɸɬɟɪɚ, ɧɨ ɧɟ ɞɥɹ ɱɟɬɵɪɟɯɩɪɨɰɟɫɫɨɪɧɨɝɨ, ɬɚɤ ɤɚɤ ɜɫɟ ɱɟɬɵɪɟ ɩɪɨɰɟɫɫɨɪɚ 

ɛɭɞɭɬ ɫɬɚɪɚɬɶɫɹ ɭɦɟɫɬɢɬɶ ɜ ɷɬɭ ɩɚɦɹɬɶ ɩɪɨɝɪɚɦɦɵ ɢ ɞɚɧɧɵɟ. ɉɪɢ ɧɟɞɨɫɬɚɬɤɟ ɨɩɟ-

ɪɚɬɢɜɧɨɣ ɩɚɦɹɬɢ ɷɬɢ ɞɚɧɧɵɟ ɛɭɞɭɬ ɩɨɦɟɳɚɬɶɫɹ ɜ ɜɢɪɬɭɚɥɶɧɭɸ ɩɚɦɹɬɶ (ɧɚ ɠɟɫɬɤɨɦ 

ɞɢɫɤɟ), ɱɬɨ ɜ ɢɬɨɝɟ ɩɪɢɜɟɞɟɬ ɤ ɫɧɢɠɟɧɢɸ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ. 

Ɋɚɫɫɦɨɬɪɟɧɵ ɫɩɨɫɨɛɵ ɩɨɜɵɲɟɧɢɹ ɨɩɬɢɦɢɡɚɰɢɢ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ 3D ɦɨ-

ɞɟɥɢ ɫɩɨɫɨɛɧɵɟ ɫɨɤɪɚɬɢɬɶ ɜɟɪɨɹɬɧɨɫɬɶ ɨɲɢɛɤɢ ɩɨɫɬɪɨɟɧɢɹ ɦɨɞɟɥɢ ɢ ɭɜɟɥɢɱɢɬɶ 

ɫɤɨɪɨɫɬɶ ɟɟ ɨɬɨɛɪɚɠɟɧɢɹ ɞɥɹ ɭɫɤɨɪɟɧɢɹ ɪɚɛɨɬɵ ɫ ɝɪɚɮɢɱɟɫɤɢɦɢ ɷɥɟɦɟɧɬɚɦɢ. 
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2 ɉɊɈȽɊȺɆɆɇɈȿ ɈȻȿɋɉȿɑȿɇɂȿ ȾɅə ɊȺɁɊȺȻɈɌɄɂ 3D ȽɊȺɎɂɄɂ  

 

2.1 Ɉɛɡɨɪ ɫɨɜɪɟɦɟɧɧɨɝɨ ɉɈ ɞɥя ɪɚɡɪɚɛɨɬɤɢ ɬɪɟɯɦɟɪɧɨɣ ɝɪɚɮɢɤɢ 

ȼ ɧɚɫɬɨɹɳɢɣ ɦɨɦɟɧɬ ɫɭɳɟɫɬɜɭɟɬ ɨɝɪɨɦɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɩɪɨɝɪɚɦɦɧɵɯ ɩɪɨ-

ɞɭɤɬɨɜ, ɫɩɟɰɢɚɥɢɡɢɪɭɸɳɢɯɫɹ ɧɚ ɫɨɡɞɚɧɢɢ 3D ɝɪɚɮɢɤɢ. ɂɡ ɜɫɟɝɨ ɦɧɨɝɨɨɛɪɚɡɢɹ 

ɜɟɫɶɦɚ ɫɥɨɠɧɨ ɩɨɞɨɛɪɚɬɶ ɧɭɠɧɵɣ. Ⱦɥɹ ɩɨɥɶɡɨɜɚɬɟɥɹ ɞɚɧɧɵɯ ɩɪɨɝɪɚɦɦ ɜɚɠɧɚ 

ɮɭɧɤɰɢɨɧɚɥɶɧɨɫɬɶ. 

Ⱦɥɹ ɷɬɨɝɨ, ɜ ɩɟɪɜɭɸ ɨɱɟɪɟɞɶ, ɫɥɟɞɭɟɬ ɫɞɟɥɚɬɶ ɜɵɛɨɪ, ɞɥɹ ɤɚɤɢɯ ɰɟɥɟɣ ɧɚɦ 

ɧɟɨɛɯɨɞɢɦ 3D-ɪɟɞɚɤɬɨɪ. ȼ ɧɚɲɟɦ ɫɥɭɱɚɟ – ɷɬɨ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɜ ɫɨɡɞɚɧɢɢ ɡɞɚɧɢɣ ɢ 

ɚɪɯɢɬɟɤɬɭɪɧɵɯ ɨɛɴɟɤɬɨɜ ɞɥɹ ɪɟɬɪɨɫɩɟɤɬɢɜɵ. 3D ɝɪɚɮɢɤɚ ɦɨɠɟɬ ɩɪɢɦɟɧɹɬɶɫɹ ɜ ɤɚ-

ɱɟɫɬɜɟ ɞɟɦɨɧɫɬɪɚɰɢɨɧɧɨɝɨ ɦɚɬɟɪɢɚɥɚ. ɋ ɞɪɭɝɨɣ ɫɬɨɪɨɧɵ, ɢɡɭɱɟɧɢɟ 3D-ɪɟɞɚɤɬɨɪɨɜ 

ɢ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɢɯ ɞɥɹ ɫɨɡɞɚɧɢɹ ɦɨɞɟɥɟɣ ɨɛɴɟɤɬɨɜ ɦɨɠɟɬ ɜɵɫɬɭɩɚɬɶ ɱɚɫɬɶɸ ɨɛɭ-

ɱɟɧɢɹ. 

ȼɵɹɜɢɦ ɬɪɟɛɨɜɚɧɢɹ ɤɨɬɨɪɵɦ ɞɨɥɠɧɵ ɭɞɨɜɥɟɬɜɨɪɹɬɶ ɩɪɨɝɪɚɦɦɧɵɟ ɫɪɟɞɫɬɜɚ, 

ɜ ɧɚɲɟɦ ɫɥɭɱɚɟ, 3D-ɪɟɞɚɤɬɨɪɵ, ɩɪɢɝɨɞɧɵɟ ɞɥɹ ɩɪɢɦɟɧɟɧɢɹ: 

1) ɭɱɟɬ ɜɨɡɪɚɫɬɚ ɩɨɥɶɡɨɜɚɬɟɥɹ ɢ ɨɩɵɬɚ ɪɚɛɨɬɵ ɫ ɚɧɚɥɨɝɢɱɧɵɦɢ ɩɪɨɝɪɚɦɦɚɦɢ; 

2) ɧɚɢɦɟɧɶɲɢɟ ɮɢɧɚɧɫɨɜɵɟ ɡɚɬɪɚɬɵ; 

3) ɫɢɫɬɟɦɧɵɟ ɬɪɟɛɨɜɚɧɢɹ ɤɨɦɩɶɸɬɟɪɚ; 

4) ɫɨɜɦɟɫɬɢɦɨɫɬɶ ɫ ɞɪɭɝɢɦɢ ɝɪɚɮɢɱɟɫɤɢɦɢ ɩɚɤɟɬɚɦɢ; 

5) ɨɪɢɟɧɬɢɪɨɜɚɧɢɟ ɧɚ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɩɨɥɭɱɟɧɧɵɯ ɧɚɜɵɤɨɜ ɜ ɩɪɨɮɟɫɫɢɨɧɚɥɶ-

ɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ. 

ȼɵɛɨɪ ɩɪɨɝɪɚɦɦɵ ɞɥɹ 3D ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɡɚɜɢɫɢɬ ɨɬ ɨɩɵɬɚ ɪɚɛɨɬɵ ɜ ɩɪɨ-

ɝɪɚɦɦɚɯ ɞɚɧɧɨɝɨ ɪɨɞɚ ɢɥɢ ɜɨɨɛɳɟ ɟɝɨ ɨɬɫɭɬɫɬɜɢɟ. ȼɨɡɪɚɫɬ ɩɨɥɶɡɨɜɚɬɟɥɹ ɞɨɥɠɟɧ 

ɨɩɪɟɞɟɥɹɬɶ ɭɪɨɜɟɧɶ ɩɨɧɹɬɧɨɫɬɢ ɢɧɬɟɪɮɟɣɫɚ ɩɪɨɝɪɚɦɦɧɨɝɨ ɫɪɟɞɫɬɜɚ: ɫɥɨɠɧɨɫɬɶ ɢ 

ɦɧɨɝɨɨɛɪɚɡɢɟ ɮɭɧɤɰɢɣ, ɪɭɫɢɮɢɰɢɪɨɜɚɧɧɵɣ ɢɧɬɟɪɮɟɣɫ, ɜɫɩɥɵɜɚɸɳɢɟ ɩɨɞɫɤɚɡɤɢ ɢ 

ɫɩɪɚɜɤɢ. 

Ȼɟɫɩɥɚɬɧɨɫɬɶ, ɫɜɨɛɨɞɧɚɹ ɪɚɫɩɪɨɫɬɪɚɧɹɟɦɨɫɬɶ, ɹɜɥɹɟɬɫɹ ɨɞɧɢɦ ɢɡ ɜɚɠɧɟɣɲɢɯ 

ɤɪɢɬɟɪɢɟɜ ɨɬɛɨɪɚ ɩɪɨɝɪɚɦɦɧɨɝɨ ɫɪɟɞɫɬɜɚ. ȼɨ-ɩɟɪɜɵɯ, ɧɟ ɤɚɠɞɵɣ ɫɩɨɫɨɛɟɧ ɩɨɡɜɨ-

ɥɢɬɶ ɫɟɛɟ ɩɪɢɨɛɪɟɬɟɧɢɟ ɥɢɰɟɧɡɢɢ ɧɚ 3D-ɪɟɞɚɤɬɨɪ. ɉɨɪɨɣ ɰɟɧɚ ɡɚ ɩɪɨɝɪɚɦɦɧɵɣ 

ɩɪɨɞɭɤɬ ɨɱɟɧɶ ɜɵɫɨɤɚ ɢ ɩɪɟɜɵɲɚɟɬ 60 ɬɵɫɹɱ ɪɭɛɥɟɣ. ɋɬɭɞɟɧɬɵ ɧɟ ɦɨɝɭɬ ɩɨɡɜɨ-
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ɥɢɬɶ ɬɪɚɬɢɬɶ ɫɪɟɞɫɬɜɚ ɧɚ ɞɚɧɧɨɟ ɩɪɨɝɪɚɦɦɧɨɟ ɨɛɟɫɩɟɱɟɧɢɟ. ȼɨ-ɜɬɨɪɵɯ, ɨɱɟɧɶ 

ɤɨɦɮɨɪɬɧɨ ɢ ɷɮɮɟɤɬɢɜɧɨ ɡɚɧɢɦɚɬɶɫɹ 3D ɦɨɞɟɥɢɪɨɜɚɧɢɟɦ ɭ ɫɟɛɹ ɞɨɦɚ.  

ɉɪɢɦɟɪɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ, ɤɨɬɨɪɵɦ ɞɨɥɠɟɧ ɨɛɥɚɞɚɬɶ ɤɨɦɩɶɸɬɟɪ ɞɥɹ ɬɨɝɨ, 

ɱɬɨɛɵ ɧɚ ɧёɦ ɦɨɝɥɨ ɨɩɬɢɦɢɡɢɪɨɜɚɧɧɨ ɪɚɛɨɬɚɬɶ ɤɚɤɨɟ-ɥɢɛɨ ɨɩɪɟɞɟɥёɧɧɨɟ ɩɪɨ-

ɝɪɚɦɦɧɨɟ ɨɛɟɫɩɟɱɟɧɢɟ. ɗɬɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɦɨɝɭɬ ɨɩɢɫɵɜɚɬɶ ɬɪɟɛɨɜɚɧɢɹ ɤɚɤ ɤ ɚɩ-

ɩɚɪɚɬɧɨɦɭ ɨɛɟɫɩɟɱɟɧɢɸ (ɩɪɨɰɟɫɫɨɪ, ɨɩɟɪɚɬɢɜɧɚɹ ɩɚɦɹɬɶ, ɨɛɴёɦ ɠёɫɬɤɨɝɨ ɞɢɫɤɚ 

ɢɥɢ SSD ɧɚɤɨɩɢɬɟɥɹ), ɬɚɤ ɢ ɤ ɩɪɨɝɪɚɦɦɧɨɦɭ ɨɤɪɭɠɟɧɢɸ (ɨɩɟɪɚɰɢɨɧɧɚɹ ɫɢɫɬɟɦɚ, 

ɧɚɥɢɱɢɟ ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɫɢɫɬɟɦɧɵɯ ɤɨɦɩɨɧɟɧɬɨɜ ɢ ɫɟɪɜɢɫɨɜ ɢ ɬ. ɩ.). Ɍɚɤɢɟ ɬɪɟɛɨ-

ɜɚɧɢɹ ɨɩɢɫɵɜɚɸɬɫɹ ɩɪɨɢɡɜɨɞɢɬɟɥɟɦ ɢɥɢ ɫɨɡɞɚɬɟɥɟɦ ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ. 

ȼɟɪɨɹɬɧɨɫɬɶ ɛɵɬɶ ɞɨɩɨɥɧɟɧɢɟɦ ɤ ɞɪɭɝɨɦɭ ɩɚɤɟɬɭ ɛɵɜɚɟɬ ɜɟɫɶɦɚ ɡɧɚɱɢɬɟɥɶɧɚ 

ɞɥɹ ɫɨɡɞɚɧɢɹ ɩɨɥɧɨɣ 3D ɦɨɞɟɥɢ ɡɞɚɧɢɹ. ɋɚɦɵɟ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɵɟ ɩɪɨɝɪɚɦɦɵ ɞɥɹ 

ɫɨɡɞɚɧɢɹ 3D ɧɟ ɦɨɝɭɬ ɨɛɟɫɩɟɱɢɬɶ ɩɨɥɧɨɣ ɪɟɚɥɢɫɬɢɱɧɨɫɬɢ ɦɨɞɟɥɢ ɢ ɜ ɫɜɹɡɢ ɫ ɷɬɢɦ 

ɢɧɨɝɞɚ ɩɪɢɯɨɞɢɬɫɹ ɢɫɤɚɬɶ ɪɟɲɟɧɢɟ ɜ ɞɪɭɝɢɯ ɪɟɞɚɤɬɨɪɚɯ. ȼɨɬ ɬɨɝɞɚ ɟɫɬɶ ɧɟɨɛɯɨ-

ɞɢɦɨɫɬɶ ɫɨɜɦɟɫɬɢɦɨɫɬɢ ɫ ɞɪɭɝɢɦɢ ɩɚɤɟɬɚɦɢ. 

ȼɵɛɪɚɧɧɵɟ ɪɟɞɚɤɬɨɪɵ ɞɨɥɠɧɵ ɨɛɥɚɞɚɬɶ ɨɫɧɨɜɧɵɦɢ ɤɚɱɟɫɬɜɚɦɢ ɩɪɨɮɟɫɫɢɨ-

ɧɚɥɶɧɨɝɨ ɪɟɞɚɤɬɨɪɚ, ɭɦɟɧɢɟ ɪɚɛɨɬɚɬɶ ɧɚ ɤɨɬɨɪɨɦ ɦɨɠɟɬ ɫɬɚɬɶ ɩɪɟɢɦɭɳɟɫɬɜɨɦ ɩɪɢ 

ɛɭɞɭɳɟɦ ɭɫɬɪɨɣɫɬɜɟ ɧɚ ɪɚɛɨɬɭ. 

Ⱦɥɹ ɪɟɚɥɢɡɚɰɢɢ ɦɨɟɝɨ ɩɪɨɟɤɬɚ ɛɵɥɚ ɜɵɛɪɚɧɚ ɩɪɨɝɪɚɦɦɚ ɞɥɹ 3D ɦɨɞɟɥɢɪɨɜɚ-

ɧɢɹ Autodesk 3DS Max ɢ ɝɪɚɮɢɱɟɫɤɢɣ ɩɪɨɰɟɫɫɨɪ Unity 3D. 

2.1.1 Autodesk 3DS Max 

ɗɬɨ ɨɞɧɚ ɢɡ ɫɚɦɵɯ ɩɨɩɭɥɹɪɧɵɯ ɩɪɨɝɪɚɦɦ ɜ ɧɚɲɟɣ ɫɬɪɚɧɟ, ɢ ɧɟɦɚɥɭɸ ɪɨɥɶ ɜ 

ɷɬɨɦ ɫɵɝɪɚɥɨ ɬɨ, ɱɬɨ ɩɪɨɝɪɚɦɦɧɵɣ ɩɪɨɞɭɤɬ ɨɬ Autodesk ɧɚɰɟɥɟɧ ɧɚ ɚɪɯɢɬɟɤɬɭɪ-

ɧɭɸ ɜɢɡɭɚɥɢɡɚɰɢɸ. ȿɳɟ ɜɩɥɨɬɶ ɞɨ ɧɚɱɚɥɚ ɫɬɪɨɢɬɟɥɶɧɵɯ ɪɚɛɨɬ ɜ 3ds Max ɦɨɠɧɨ 

ɫɨɡɞɚɬɶ ɬɪɟɯɦɟɪɧɭɸ ɮɨɬɨɪɟɚɥɢɫɬɢɱɧɭɸ ɦɨɞɟɥɶ ɩɨɦɟɳɟɧɢɹ ɢɥɢ ɷɤɫɬɟɪɶɟɪɚ, ɩɨɤɚ-

ɡɚɜ ɤɨɧɟɱɧɵɣ ɪɟɡɭɥɶɬɚɬ.  

Autodesk 3DS Max ɢɦɟɟɬ ɨɝɪɨɦɧɵɣ ɧɚɛɨɪ ɢɧɫɬɪɭɦɟɧɬɨɜ, ɧɟɨɛɯɨɞɢɦɵɯ ɩɪɢ 

ɦɨɞɟɥɢɪɨɜɚɧɢɢ ɪɚɡɥɢɱɧɵɯ ɚɪɯɢɬɟɤɬɭɪɧɵɯ ɩɪɨɟɤɬɨɜ — ɨɬ ɡɚɝɨɬɨɜɨɤ ɞɜɟɪɟɣ ɢ ɨɤɨɧ 

ɪɚɡɧɵɯ ɮɨɪɦ ɞɨ ɪɚɫɬɢɬɟɥɶɧɨɫɬɢ, ɡɚɛɨɪɵ ɢ ɞɨɪɨɝɢ. ɉɨɦɢɦɨ ɷɬɨɝɨ, ɜ 3D-ɪɟɞɚɤɬɨɪɟ 

ɫɨɞɟɪɠɚɬɫɹ ɫɪɟɞɫɬɜɚ ɞɥɹ ɚɧɚɥɢɡɚ ɢ ɧɚɫɬɪɨɣɤɢ ɨɫɜɟɳɟɧɧɨɫɬɢ ɬɪɟɯɦɟɪɧɨɝɨ ɩɪɨɟɤɬɚ. 

Ɍɚɤɠɟ ɜ ɩɪɨɝɪɚɦɦɭ ɛɵɥ ɢɧɬɟɝɪɢɪɨɜɚɧ ɮɨɬɨɪɟɚɥɢɫɬɢɱɧɵɣ ɜɢɡɭɚɥɢɡɚɬɨɪ, ɤɨɬɨɪɵɣ 
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ɞɚɟɬ ɜɨɡɦɨɠɧɨɫɬɶ ɞɨɛɢɬɶɫɹ ɛɨɥɶɲɟɣ ɩɪɚɜɞɨɩɨɞɨɛɧɨɫɬɢ ɩɪɨɫɱɢɬɵɜɚɟɦɨɝɨ ɢɡɨɛɪɚ-

ɠɟɧɢɹ.  

3DS Max ɢɦɟɟɬ ɲɢɪɨɤɢɟ ɫɪɟɞɫɬɜɚɦɢ ɞɥɹ ɫɨɡɞɚɧɢɹ ɪɚɡɥɢɱɧɵɯ ɩɨ ɮɨɪɦɟ ɢ 

ɫɥɨɠɧɨɫɬɢ ɬɪёɯɦɟɪɧɵɯ ɤɨɦɩɶɸɬɟɪɧɵɯ ɦɨɞɟɥɟɣ, ɪɟɚɥɶɧɵɯ ɢɥɢ ɮɚɧɬɚɫɬɢɱɟɫɤɢɯ 

ɨɛɴɟɤɬɨɜ ɨɤɪɭɠɚɸɳɟɝɨ ɦɢɪɚ, c ɩɪɢɦɟɧɟɧɢɟɦ ɪɚɡɥɢɱɧɵɯ ɬɟɯɧɢɤ ɢ ɦɟɯɚɧɢɡɦɨɜ. 

Ɋɚɡɪɚɛɨɬɤɚ 3D ɦɨɞɟɥɟɣ ɜ 3DS Max ɧɚɩɨɦɢɧɚɟɬ ɤɨɦɩɶɸɬɟɪɧɭɸ ɢɝɪɭ, ɜ ɤɨɬɨ-

ɪɨɣ ɩɨɥɶɡɨɜɚɬɟɥɶ ɩɟɪɟɞɜɢɝɚɟɬɫɹ ɦɟɠɞɭ ɬɪɟɯɦɟɪɧɵɦɢ ɨɛɴɟɤɬɚɦɢ, ɦɟɧɹɟɬ ɢɯ ɤɨɧ-

ɮɢɝɭɪɚɰɢɸ, ɩɨɜɨɪɚɱɢɜɚɟɬ, ɨɬɞɚɥɹɟɬ ɢ ɬ.ɞ. ɉɪɢɦɟɪ ɢɧɬɟɪɮɟɣɫɚ ɩɪɨɝɪɚɦɦɧɨɝɨ ɩɪɨ-

ɞɭɤɬɚ 3DS Max ɦɨɠɧɨ ɭɜɢɞɟɬɶ ɧɚ ɪɢɫɭɧɤɟ 3. 

 

Ɋɢɫɭɧɨɤ 3 – ɂɧɬɟɪɮɟɣɫ 3DS Max 

 

ȼɢɪɬɭɚɥɶɧɨɟ ɩɪɨɫɬɪɚɧɫɬɜɨ, ɜ ɤɨɬɨɪɨɦ ɪɚɛɨɬɚɟɬ ɩɨɥɶɡɨɜɚɬɟɥɶ 3DS Max, 

ɧɚɡɵɜɚɟɬɫɹ «ɬɪɟɯɦɟɪɧɨɣ ɫɰɟɧɨɣ». Ɍɨ, ɱɬɨ ɜɢɞɧɨ ɜ ɨɤɧɚɯ ɩɪɨɟɤɰɢɣ, ɷɬɨ ɨɬɨɛɪɚɠɟ-

ɧɢɟ ɪɚɛɨɱɟɣ ɫɰɟɧɵ. 

Ɉɬ ɨɫɜɟɳɟɧɢɹ ɫɰɟɧɵ ɡɚɜɢɫɢɬ ɤɚɱɟɫɬɜɨ ɩɨɥɭɱɟɧɧɨɝɨ ɜ ɪɟɡɭɥɶɬɚɬɟ ɜɢɡɭɚɥɢɡɚ-

ɰɢɢ ɢɡɨɛɪɚɠɟɧɢɹ. ɉɪɢ ɫɴɟɦɤɢ ɨɛɵɱɧɨɝɨ ɮɢɥɶɦɚ, ɫɬɪɟɦɹɬɫɹ ɜɵɛɪɚɬɶ ɛɨɥɟɟ ɭɞɚɱ-

ɧɨɟ ɩɨɥɨɠɟɧɢɟ ɨɫɜɟɬɢɬɟɥɶɧɵɯ ɩɪɢɛɨɪɨɜ, ɱɬɨɛɵ ɨɫɧɨɜɧɨɣ ɨɛɴɟɤɬɧɚ ɤɨɬɨɪɵɣ ɞɟɥɚ-

ɟɬɫɹ ɭɩɨɪ ɧɚ ɫɰɟɧɟ ɛɵɥ ɪɚɜɧɨɦɟɪɧɨ ɨɫɜɟɳɟɧ ɫɨ ɜɫɟɯ ɫɬɨɪɨɧ ɢ ɩɪɢ ɷɬɨɦ ɨɫɜɟɳɟɧɢɟ 

ɫɴɟɦɨɱɧɨɣ ɩɥɨɳɚɞɤɢ ɜɵɝɥɹɞɟɥɨ ɟɫɬɟɫɬɜɟɧɧɨ. 

Ɋɚɛɨɬɚɹ ɫ ɢɫɬɨɱɧɢɤɚɦɢ ɫɜɟɬɚ, ɛɵɜɚɟɬ ɩɨɪɨɣ ɨɱɟɧɶ ɫɥɨɠɧɨ ɧɚɫɬɪɨɢɬɶ ɭɝɨɥ ɢ 

ɭɪɨɜɟɧɶ ɨɫɜɟɳɟɧɧɨɫɬɢ, ɬɚɤ ɤɚɤ ɧɟ ɜɫɟɝɞɚ ɭɞɚɟɬɫɹ ɩɪɚɜɢɥɶɧɨ ɨɫɜɟɬɢɬɶ ɬɪɟɯɦɟɪɧɭɸ 
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ɫɰɟɧɭ. Ʉ ɩɪɢɦɟɪɭ, ɱɪɟɡɦɟɪɧɨ ɹɪɤɢɣ ɫɜɟɬ ɫɨɡɞɚёɬ ɫɢɥɶɧɵɣ ɢ ɧɟɩɪɚɜɞɨɩɨɞɨɛɧɵɣ 

ɛɥɢɤ ɧɚ ɬɪɟɯɦɟɪɧɵɯ ɨɛɴɟɤɬɚɯ, ɚ ɨɝɪɨɦɧɨɟ ɱɢɫɥɨ ɬɟɧɟɣ, ɧɚɩɪɚɜɥɟɧɧɵɟ ɜ ɪɚɡɥɢɱɧɵɟ 

ɫɬɨɪɨɧɵ, ɜɵɝɥɹɞɹɬ ɧɚɦɧɨɝɨ ɯɭɠɟ. ɇɚɫɬɪɨɣɤɚ ɫɜɟɬɚ ɜ 3DS Max ɩɨɤɚɡɚɧɚ ɧɚ ɪɢɫɭɧɤɟ 

4. 

 

Ɋɢɫɭɧɨɤ 4 – Ɋɚɛɨɬɚ ɫ ɢɫɬɨɱɧɢɤɨɦ ɫɜɟɬɚ ɜ 3DS Max 

 

ɉɪɨɝɪɚɦɦɚ 3DS Max ɨɛɥɚɞɚɟɬ ɝɢɛɤɢɦ ɢɧɬɟɪɮɟɣɫɨɦ, ɩɨɡɜɨɥɹɸɳɚɹ ɜɵɩɨɥ-

ɧɹɬɶ ɨɞɧɨ ɢ ɬɨ ɠɟ ɞɟɣɫɬɜɢɟ ɪɚɡɥɢɱɧɵɦɢ ɩɭɬɹɦɢ. ȿɫɬɶ ɜɨɡɦɨɠɧɨɫɬɶ ɫɨɡɞɚɜɚɬɶ ɫɨɛ-

ɫɬɜɟɧɧɨɟ ɩɨɥɶɡɨɜɚɬɟɥɶɫɤɨɟ ɦɟɧɸ, ɩɚɧɟɥɶ ɢɧɫɬɪɭɦɟɧɬɨɜ, ɧɚɡɧɚɱɚɬɶ ɫɨɱɟɬɚɧɢɹ ɤɥɚ-

ɜɢɲ (hot key) ɢ ɬ.ɞ. ȼɫё ɷɬɨ ɩɨɦɨɝɚɟɬ ɭɫɤɨɪɢɬɶ ɩɪɨɰɟɫɫ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɨɛɴɟɤɬɨɜ. 

ȼ ɜɟɪɯɧɟɣ ɱɚɫɬɢ ɨɤɧɚ ɩɪɨɝɪɚɦɦɵ ɪɚɫɩɨɥɨɠɟɧɨ ɝɥɚɜɧɨɟ ɦɟɧɸ, ɚ ɩɨɞ ɧɢɦ - 

ɩɚɧɟɥɶ ɢɧɫɬɪɭɦɟɧɬɨɜ Mɚin Ɍɨɨlbɚr (Ɉɫɧɨɜɧɚɹ ɩɚɧɟɥɶ ɢɧɫɬɪɭɦɟɧɬɨɜ). ɉɭɧɤɬɵ 

ɝɥɚɜɧɨɝɨ ɦɟɧɸ ɨɬɱɚɫɬɢ ɩɨɜɬɨɪɹɸɬ ɢɧɫɬɪɭɦɟɧɬɵ ɢ ɤɨɦɚɧɞɵ ɨɫɧɨɜɧɨɣ ɩɚɧɟɥɢ ɢɧ-

ɫɬɪɭɦɟɧɬɨɜ, ɚ ɬɚɤɠɟ ɩɚɧɟɥɢ ɋɨmmɚnd Pɚnɟl (Ʉɨɦɚɧɞɧɚɹ ɩɚɧɟɥɶ). 

 

Ɋɢɫɭɧɨɤ 5 – Ʉɧɨɩɤɢ ɧɚ ɩɚɧɟɥɢ ɢɧɫɬɪɭɦɟɧɬɨɜ ɜ 3DS Max 

 

Ʉɨɦɚɧɞɧɚɹ ɩɚɧɟɥɶ ɧɚɯɨɞɢɬɫɹ ɜ ɩɪɚɜɨɣ ɱɚɫɬɢ ɨɤɧɚ ɩɪɨɝɪɚɦɦɵ. ȼ ɧɟɣ ɫɨɞɟɪ-

ɠɚɬɫɹ ɧɚɫɬɪɨɣɤɢ ɜɫɟɯ ɨɛɴɟɤɬɨɜ ɫɰɟɧɵ, ɢ ɩɚɪɚɦɟɬɪɵ ɦɧɨɝɢɯ ɨɩɟɪɚɰɢɣ, ɢɫɩɨɥɶɡɭɟ-
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ɦɵɯ ɜ ɪɚɛɨɬɟ. ɋ ɩɨɦɨɳɶɸ ɷɬɨɣ ɤɨɦɚɧɞɧɨɣ ɩɚɧɟɥɢ ɦɨɠɧɨ ɫɨɡɞɚɜɚɬɶ ɨɛɴɟɤɬɵ ɢ 

ɭɩɪɚɜɥɹɬɶ ɢɦɢ. 

 

Ɋɢɫɭɧɨɤ 6 – Ɉɤɧɨ ɤɨɦɚɧɞɧɨɣ ɩɚɧɟɥɢ ɜ 3ds Max 

 

Ƚɥɚɜɧɵɟ ɧɚɫɬɪɨɣɤɢ ɨɛɴɟɤɬɨɜ ɧɚɯɨɞɹɬɫɹ ɜ ɫɜɢɬɤɚɯ ɜɤɥɚɞɨɤ ɤɨɦɚɧɞɧɨɣ ɩɚɧɟ-

ɥɢ. ɋɜɢɬɤɢ – ɷɬɨ ɫɝɪɭɩɩɢɪɨɜɚɧɧɵɟ ɩɨ ɨɩɪɟɞɟɥɟɧɧɵɦ ɩɪɢɡɧɚɤɚɦ ɧɚɫɬɪɨɣɤɢ, ɢɦɟ-

ɸɳɢɟ ɜ ɤɚɱɟɫɬɜɟ ɡɚɝɨɥɨɜɤɚ ɤɧɨɩɤɭ ɲɢɪɢɧɨɣ ɜɨ ɜɫɸ ɲɢɪɢɧɭ ɫɜɢɬɤɚ. 

ȼ ɧɚɡɜɚɧɢɢ ɤɚɠɞɨɝɨ ɫɜɢɬɤɚ ɫɨɞɟɪɠɢɬɫɹ ɡɧɚɤ «+» ɢɥɢ «-» ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 

ɬɨɝɨ ɜ ɤɚɤɨɦ ɩɨɥɨɠɟɧɢɢ ɧɚɯɨɞɢɬɫɹ ɫɜɢɬɨɤ, ɪɚɡɜɟɪɧɭɬ ɢɥɢ ɫɜɟɪɧɭɬ (ɫɜɟɪɧɭɬɨɦɭ 

ɫɜɢɬɤɭ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɡɧɚɤ «ɩɥɸɫ», ɚ ɪɚɡɜɟɪɧɭɬɨɦɭ – ɡɧɚɤ «ɦɢɧɭɫ»). ɓɟɥɱɨɤ ɧɚ ɡɚ-

ɝɨɥɨɜɤɟ ɫɜɢɬɤɚ ɪɚɡɜɨɪɚɱɢɜɚɟɬ ɢɥɢ ɫɜɨɪɚɱɢɜɚɟɬ ɟɝɨ.  

Ⱦɥɹ ɨɪɢɟɧɬɚɰɢɢ ɜ ɬɪɟɯɦɟɪɧɨɦ ɩɪɨɫɬɪɚɧɫɬɜɟ ɫɭɳɟɫɬɜɭɟɬ ɨɛɴɟɤɬ – Compass 

(Ʉɨɦɩɚɫ). Ɉɧ ɜɵɜɨɞɢɬɫɹ ɜ ɨɤɧɟ ɤɚɤ ɩɪɨɫɬɚɹ ɬɨɱɤɚ ɢɥɢ ɜ ɜɢɞɟ ɪɨɡɵ ɜɟɬɪɨɜ. ɗɬɨɬ 

ɨɛɴɟɤɬ ɩɨɦɨɠɟɬ ɨɩɪɟɞɟɥɢɬɶ ɧɚɩɪɚɜɥɟɧɢɟ ɤɨɨɪɞɢɧɚɬɧɵɯ ɨɫɟɣ ɝɥɨɛɚɥɶɧɨɣ ɫɢɫɬɟɦɵ 

ɤɨɨɪɞɢɧɚɬ ɩɪɨɫɬɪɚɧɫɬɜɚ.  

Ɉɛɴɟɤɬ CamPoint (Ɍɨɱɤɚ ɤɚɦɟɪɵ) ɫ ɩɨɦɨɳɶɸ ɧɟɝɨ ɥɟɝɱɟ ɩɨ ɬɨɱɤɚɦ ɩɨɫɬɚɜɢɬɶ 

ɩɨɥɨɠɟɧɢɟ ɝɥɚɜɧɨɣ ɤɚɦɟɪɵ, ɨɧ ɞɟɥɚɟɬ ɩɪɨɳɟ ɭɫɬɚɧɨɜɤɭ ɬɚɤ ɤɚɤ ɩɨɹɜɥɹɸɬɫɹ ɟɥɟ 

ɜɢɞɢɦɵɟ ɬɨɱɤɢ ɧɚ ɷɤɪɚɧɟ. Ɍɨɱɤɢ ɢɫɱɟɡɚɸɬ ɩɪɢ ɪɟɧɞɟɪɢɧɝɟ ɫɰɟɧɵ. 

ȿɫɥɢ ɩɥɚɧɢɪɭɟɬɫɹ ɩɨɫɬɪɨɣɤɚ ɦɧɨɝɨɷɬɚɠɧɨɝɨ ɞɨɦɚ ɢɥɢ ɞɪɭɝɨɝɨ ɚɪɯɢɬɟɤɬɭɪ-

ɧɨɝɨ ɨɛɴɟɤɬɚ, ɬɨ ɫɥɟɞɭɟɬ ɭɱɢɬɵɜɚɬɶ ɩɚɞɟɧɢɟ ɬɟɧɟɣ ɨɬ ɡɞɚɧɢɹ ɞɨ ɞɪɭɝɢɯ ɦɨɞɟɥɢɪɭ-

ɟɦɵɯ ɨɛɴɟɤɬɨɜ ɜ ɪɚɡɧɵɣ ɩɟɪɢɨɞ ɞɧɹ, ɧɚɩɪɢɦɟɪ ɭɬɪɨɦ ɢɥɢ ɜɟɱɟɪɨɦ ɫɜɟɬ ɩɚɞɚɟɬ ɩɨɞ 

ɪɚɡɧɵɦ ɭɝɥɨɦ ɢ ɫ ɪɚɡɧɨɣ ɢɧɬɟɧɫɢɜɧɨɫɬɶɸ. ɗɬɨ ɞɚɟɬ ɜɨɡɦɨɠɧɨɫɬɶ ɜɵɛɪɚɬɶ ɩɪɚ-
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ɜɢɥɶɧɨɟ ɦɟɫɬɨ ɞɥɹ ɩɨɫɚɞɤɢ ɞɟɪɟɜɶɟɜ ɜɨɤɪɭɝ ɞɨɦɚ ɢɥɢ ɭɫɬɚɧɨɜɢɬɶ ɮɨɧɚɪɶ ɞɥɹ ɧɨɱ-

ɧɨɝɨ ɨɫɜɟɳɟɧɢɹ ɫɰɟɧɵ. ȼ 3DS Max ɟɫɬɶ ɬɚɤɚɹ ɜɨɡɦɨɠɧɨɫɬɶ ɧɚɝɥɹɞɧɨ ɭɜɢɞɟɬɶ ɩɪɢ 

ɪɟɧɞɟɪɢɧɝɟ ɫɰɟɧɵ. 

Ɇɨɞɢɮɢɤɚɬɨɪɵ – ɷɬɨ ɮɭɧɤɰɢɢ, ɫ ɩɨɦɨɳɶɸ ɤɨɬɨɪɵɯ ɦɨɠɧɨ ɢɡɦɟɧɹɬɶ ɫɬɪɨɟ-

ɧɢɟ ɢ ɫɨɫɬɚɜ 3D ɨɛɴɟɤɬɨɜ ɜ ɩɪɨɝɪɚɦɦɧɵɯ ɩɪɨɞɭɤɬɚɯ. ɇɚɩɪɢɦɟɪ ɢɡ ɩɥɨɫɤɨɝɨ ɨɛɴɟɤ-

ɬɚ ɫɞɟɥɚɬɶ ɜɵɩɭɤɥɵ, ɢɡɨɝɧɭɬɶ ɝɪɚɧɶ ɤɭɛɚ ɢɥɢ ɩɪɨɞɭɛɥɢɪɨɜɚɬɶ ɧɟɤɨɬɨɪɵɣ ɷɥɟɦɟɧɬ. 

ȼɨ ɜɤɥɚɞɤɟ Modify (ɂɡɦɟɧɟɧɢɟ) ɧɚ ɩɚɧɟɥɢ ɤɨɦɚɧɞ ɟɫɬɶ ɫɬɪɨɱɤɚ ɫ ɧɚɡɜɚɧɢɟɦ 

ɜɵɞɟɥɟɧɧɨɝɨ ɨɛɴɟɤɬɚ ɢ ɧɟɛɨɥɶɲɚɹ ɨɛɥɚɫɬɶ ɫ ɩɪɢɦɟɪɨɦ ɰɜɟɬɚ.  

Modifier List (ɋɩɢɫɨɤ ɦɨɞɢɮɢɤɚɬɨɪɨɜ) ɧɚɯɨɞɢɬɫɹ ɧɟɦɧɨɝɨ ɧɢɠɟ, ɷɬɨ ɫɩɢɫɨɤ ɫ 

ɢɧɫɬɪɭɦɟɧɬɚɦɢ ɞɥɹ ɪɟɞɚɤɬɢɪɨɜɚɧɢɹ ɥɸɛɨɝɨ ɨɛɴɟɤɬɚ. 

ɇɟɤɨɬɨɪɵɟ ɩɭɧɤɬɵ ɜɨ ɜɤɥɚɞɤɟ Modify (ɂɡɦɟɧɟɧɢɟ) ɦɨɝɭɬ ɦɟɧɹɬɶɫɹ ɢɥɢ ɜɨ-

ɨɛɳɟ ɢɫɱɟɡɚɬɶ. ɗɬɨ ɫɜɹɡɚɧɨ ɫ ɬɢɩɨɦ ɢɡɦɟɧɹɟɦɨɝɨ ɨɛɴɟɤɬɚ ɢ ɮɭɧɤɰɢɟɣ ɦɨɞɢɮɢɤɚ-

ɬɨɪɚ. Ɍɚɤ ɱɬɨ ɧɟ ɫɬɨɢɬ ɩɭɝɚɬɶɫɹ ɟɫɥɢ ɧɟɤɨɬɨɪɵɟ ɩɭɧɤɬɵ ɧɟ ɞɨɫɬɭɩɧɵ ɩɪɢ ɪɟɞɚɤɬɢ-

ɪɨɜɚɧɢɢ. Ɍɚɤ ɠɟ ɫɭɳɟɫɬɜɭɟɬ ɫɩɢɫɨɤ, ɤɨɬɨɪɵɣ ɩɨɤɚɡɵɜɚɟɬ ɤɚɤɢɟ ɞɟɣɫɬɜɢɹ ɩɪɨɢɫɯɨ-

ɞɢɥɢ ɫ ɨɛɴɟɤɬɨɦ. ȼ ɷɬɨɦ ɫɩɢɫɤɟ ɫɨɞɟɪɠɢɬɫɹ ɢɧɮɨɪɦɚɰɢɹ ɨ ɩɪɢɦɟɧɹɟɦɵɯ ɦɨɞɢɮɢ-

ɤɚɬɨɪɚɯ ɤ ɨɛɴɟɤɬɭ. ȿɫɬɶ ɜɨɡɦɨɠɧɨɫɬɶ ɫɞɟɥɚɬɶ ɨɬɤɚɬ ɞɟɣɫɬɜɢɹ ɦɨɞɢɮɢɤɚɬɨɪɚ ɧɚɡɚɞ 

ɢɥɢ ɩɨɥɧɨɫɬɶɸ ɜɟɪɧɭɬɶ ɫɬɨɤɨɜɵɣ ɜɢɞ, ɩɨɦɟɧɹɬɶ ɢɯ ɪɚɫɩɨɥɨɠɟɧɢɟ, ɩɨɥɧɨɫɬɶɸ 

ɭɛɪɚɬɶ ɢɯ. 

ȼɤɥɚɞɤɚ Display (Ɉɬɨɛɪɚɠɟɧɢɟ) ɫɨɞɟɪɠɢɬ ɤɨɦɚɧɞɵ ɭɩɪɚɜɥɟɧɢɹ ɨɬɨɛɪɚɠɟɧɢ-

ɟɦ ɨɬɞɟɥɶɧɵɯ ɨɛɴɟɤɬɨɜ ɫɰɟɧɵ ɜ ɨɤɧɚɯ ɩɪɨɟɤɰɢɣ. 

 

Ɋɢɫɭɧɨɤ 7 – ȼɤɥɚɞɤɚ Display ɜ 3DS Max 
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ȼ ɷɬɨɣ ɜɤɥɚɞɤɟ ɧɚɫɬɪɚɢɜɚɸɬɫɹ ɢɧɞɢɜɢɞɭɚɥɶɧɵɟ ɩɚɪɚɦɟɬɪɵ ɨɬɨɛɪɚɠɟɧɢɹ 

ɤɚɠɞɨɝɨ ɨɛɴɟɤɬɚ ɢ ɤɚɬɟɝɨɪɢɣ ɨɛɴɟɤɬɨɜ ɜ ɰɟɥɨɦ. ɉɨɥɶɡɭɹɫɶ ɧɚɫɬɪɨɣɤɚɦɢ ɢɡ ɞɚɧɧɨɣ 

ɜɤɥɚɞɤɢ, ɟɫɬɶ ɜɨɡɦɨɠɧɨɫɬɶ ɢɡɦɟɧɹɬɶ ɜɫɟ ɩɚɪɚɦɟɬɪɵ ɨɬɨɛɪɚɠɟɧɢɹ, ɚ ɬɚɤɠɟ ɜɵɩɨɥ-

ɧɹɬɶ ɤɨɦɚɧɞɵ Hide (ɋɩɪɹɬɚɬɶ) ɢɥɢ Freeze (Ɏɢɤɫɢɪɨɜɚɬɶ). 

ȼ 3DS Max ɫɭɳɟɫɬɜɭɟɬ ɟɳɟ ɨɞɧɚ ɜɤɥɚɞɤɚ Utilities (ɍɬɢɥɢɬɵ). Ɉɧɚ ɨɬɥɢɱɚɟɬɫɹ 

ɪɚɡɧɨɨɛɪɚɡɧɵɦ ɜɵɛɨɪɨɦ ɢɧɫɬɪɭɦɟɧɬɨɜ. 

 

Ɋɢɫɭɧɨɤ 8 – ȼɤɥɚɞɤɚ Utilities ɜ 3DS Max 

 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ ɦɨɠɧɨ ɩɪɢɣɬɢ ɤ ɜɵɜɨɞɭ ɱɬɨ, ɨɫɧɨɜɧɵɦɢ ɷɥɟɦɟɧɬɚɦɢ ɢɧɬɟɪ-

ɮɟɣɫɚ ɹɜɥɹɸɬɫɹ ɨɤɧɚ ɩɪɨɟɤɰɢɣ, ɝɥɚɜɧɨɟ ɦɟɧɸ, ɩɚɧɟɥɶ ɢɧɫɬɪɭɦɟɧɬɨɜ Main Toolbar 

(Ɉɫɧɨɜɧɚɹ ɩɚɧɟɥɶ ɢɧɫɬɪɭɦɟɧɬɨɜ) ɢ Command Panel (Ʉɨɦɚɧɞɧɚɹ ɩɚɧɟɥɶ). 

ȼ ɢɬɨɝɟ ɩɪɨɝɪɚɦɦɧɵɣ ɩɪɨɞɭɤɬ 3DS Max ɨɛɥɚɞɚɟɬ ɜɫɟɦɢ ɫɨɜɪɟɦɟɧɧɵɦɢ 

ɫɪɟɞɫɬɜɚɦɢ ɜ ɤɨɦɩɶɸɬɟɪɧɨɦ 3D ɦɨɞɟɥɢɪɨɜɚɧɢɢ. ɗɬɨ ɨɱɟɧɶ ɧɟɨɛɯɨɞɢɦɨ ɩɪɢ ɫɨ-

ɡɞɚɧɢɢ ɦɚɫɲɬɚɛɧɵɯ ɩɪɨɟɤɬɨɜ. Ɉɛɥɚɞɚɟɬ ɧɚɞɟɠɧɨɫɬɶɸ ɢ ɛɟɫɩɟɪɟɛɨɣɧɨɫɬɶɸ ɩɪɢ 

ɪɚɛɨɬɟ ɫ ɤɪɭɩɧɵɦɢ ɩɪɨɟɤɬɚɦɢ, ɬɨɱɧɨ ɜɵɩɨɥɧɹɟɬ ɩɨɫɬɚɜɥɟɧɧɵɟ ɡɚɞɚɱɢ ɪɚɡɪɚɛɨɬɱɢ-

ɤɨɦ. 3DS Max ɦɨɛɢɥɶɧɵɣ ɩɪɨɝɪɚɦɦɧɵɣ ɩɪɨɞɭɤɬ, ɩɨɞɞɟɪɠɢɜɚɟɬ ɭɫɬɚɧɨɜɤɭ ɧɚ ɪɚɡ-

ɧɵɟ ɩɥɚɬɮɨɪɦɵ ɢ ɬɢɩɵ ɨɩɟɪɚɰɢɨɧɧɵɯ ɫɢɫɬɟɦ, ɛɟɡ ɨɝɪɚɧɢɱɟɧɢɣ ɩɨ ɮɭɧɤɰɢɨɧɚɥɭ. 

ȿɳɟ ɨɞɧɚ ɱɟɪɬɚ ɷɬɨɝɨ ɩɪɨɝɪɚɦɦɧɨɝɨ ɩɪɨɞɭɤɬɚ – ɤɨɦɦɭɧɢɤɚɬɢɜɧɨɫɬɶ, ɷɬɨ ɦɚɤɫɢ-

ɦɚɥɶɧɨ ɜɨɡɦɨɠɧɚɹ ɢɧɬɟɝɪɚɰɢɹ ɫ ɞɪɭɝɢɦɢ ɩɪɨɝɪɚɦɦɧɵɦɢ ɩɪɨɞɭɤɬɚɦɢ. ɇɚɩɪɢɦɟɪ 

ɨɛɦɟɧ ɞɚɧɧɵɦɢ (ɷɤɫɩɨɪɬ ɢ ɢɦɩɨɪɬ ɦɨɞɟɥɢɪɭɟɦɵɯ ɨɛɴɤɬɨɜ). 

 Ɋɚɡɜɢɬɚɹ ɬɟɯ ɩɨɞɞɟɪɠɤɚ ɩɨɦɨɝɚɟɬ ɧɚɣɬɢ ɜɵɯɨɞ ɢɡ ɫɥɨɠɧɨɣ ɫɢɬɭɚɰɢɢ. Ɋɚɡɪɚ-



 

ɂɡм. Ʌɢɫɬ № дɨкɭм. ɉɨдɩɢɫь Даɬа 

Ʌɢɫɬ 

26  
           ВɄɊ.165639.09.04.01.ɉɁ 

ɛɨɬɱɢɤɢ ɫɬɚɪɚɸɬɫɹ ɨɛɧɨɜɥɹɬɶ ɞɚɧɧɵɣ ɩɪɨɞɭɤɬ, ɜɵɩɭɫɤɚɹ ɧɨɜɵɟ ɜɟɪɫɢɢ, ɞɨɩɨɥɧɟ-

ɧɢɹ ɢ ɩɚɬɱɢ. Ƚɨɬɨɜɵɣ ɩɪɨɞɭɤɬ ɦɨɠɧɨ ɢɦɩɨɪɬɢɪɨɜɚɬɶ ɧɚ ɪɚɡɧɵɟ ɦɨɛɢɥɶɧɵɟ ɩɥɚɬ-

ɮɨɪɦɵ, ɧɚɩɪɢɦɟɪ ɬɚɤɢɟ ɤɚɤ Android ɢɥɢ IOS. Ɍɚɤ ɠɟ ɩɪɟɞɫɬɚɜɥɹɟɬɫɹ ɜɨɡɦɨɠɧɵɦ 

ɫɞɟɥɚɬɶ ɜɷɛ-ɜɟɪɫɢɸ ɩɪɢɥɨɠɟɧɢɹ. Ɍɟɦ ɫɚɦɵɦ ɢɦɟɟɬɫɹ ɜɨɡɦɨɠɧɨɫɬɶ ɤɨɦɮɨɪɬɧɨ 

ɩɨɥɶɡɨɜɚɬɶɫɹ ɩɪɨɝɪɚɦɦɨɣ ɧɚ ɥɸɛɵɯ ɪɚɡɧɨ-ɩɥɚɬɮɨɪɦɟɧɧɵɯ ɭɫɬɪɨɣɫɬɜɚɯ. 

2.1.2 Cinema 4D 

Cinema 4D – (ɫɨɤɪɚɳёɧɧɨ C4D) ɩɪɨɞɭɤɬ ɮɢɪɦɵ MAXON ɞɥɹ ɫɨɡɞɚɧɢɹ ɬɪёɯ-

ɦɟɪɧɨɣ ɝɪɚɮɢɤɢ ɢ ɚɧɢɦɚɰɢɢ. Cinema 4D – ɭɧɢɜɟɪɫɚɥɶɧɚɹ ɤɨɦɩɥɟɤɫɧɚɹ ɩɪɨɝɪɚɦɦɚ 

ɞɥɹ ɫɨɡɞɚɧɢɹ ɢ ɪɟɞɚɤɬɢɪɨɜɚɧɢɹ 3d ɨɛɴɟɤɬɨɜ ɢ ɷɮɮɟɤɬɨɜ. Ɍɚɤɠɟ ɷɬɚ ɩɪɨɝɪɚɦɦɚ 

ɩɨɞɞɟɪɠɢɜɚɟɬ ɚɧɢɦɚɰɢɸ ɢ ɜɵɫɨɤɨɤɚɱɟɫɬɜɟɧɧɵɣ ɪɟɧɞɟɪɢɧɝ.  Ɉɧɚ ɨɬɥɢɱɚɟɬɫɹ ɨɬ 

ɞɪɭɝɢɯ ɚɧɚɥɨɝɢɱɧɵɯ ɩɪɨɝɪɚɦɦ ɬɟɦ, ɱɬɨ ɢɦɟɟɬ ɛɨɥɟɟ ɩɨɧɹɬɧɵɣ ɢɧɬɟɪɮɟɣɫ, ɟɫɬɶ 

ɜɨɡɦɨɠɧɨɫɬɶ ɩɨɞɞɟɪɠɤɢ ɪɭɫɫɤɨɝɨ ɹɡɵɤɚ, ɱɬɨ ɞɚɟɬ ɤɨɦɮɨɪɬɧɨɟ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɞɥɹ 

ɪɭɫɫɤɨɹɡɵɱɧɨɣ ɚɭɞɢɬɨɪɢɢ. 

ɉɪɨɝɪɚɦɦɧɵɣ ɩɪɨɞɭɤɬ Cinema 4D ɩɨɡɜɨɥɹɟɬ ɜɵɩɨɥɧɹɬɶ ɪɟɧɞɟɪɢɧɝ ɨɛɴɟɤɬɨɜ 

ɩɨ ɦɟɬɨɞɭ Ƚɭɪɨ.  

ȼ C4D ɬɚɤ ɠɟ ɟɫɬɶ ɜɨɡɦɨɠɧɨɫɬɶ ɩɨɦɢɦɨ ɜɫɬɪɨɟɧɧɨɝɨ ɪɟɧɞɟɪɚ, ɪɚɛɨɬɚɬɶ ɫɨ 

ɫɬɨɪɨɧɧɢɦɢ ɪɟɧɞɟɪɚɦɢ. Ɉɧɢ ɦɨɝɭɬ ɜɫɬɪɚɢɜɚɬɶɫɹ ɤɚɤ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɜ ɫɚɦɭ ɫɪɟɞɭ 

ɩɪɨɝɪɚɦɦɵ, ɬɚɤ ɢ ɩɪɢ ɩɨɦɨɳɢ ɤɨɧɧɟɤɬɨɪɨɜ. C4D ɩɨɡɜɨɥɹɟɬ ɧɟ ɬɨɥɶɤɨ ɢɦɩɨɪɬɢɪɨ-

ɜɚɬɶ 3D-ɝɟɨɦɟɬɪɢɸ ɪɚɡɥɢɱɧɵɯ ɮɚɣɥɨɜɵɯ ɮɨɪɦɚɬɨɜ, ɧɨ ɢ ɛɪɚɬɶ ɧɟɨɛɯɨɞɢɦɭɸ ɦɨ-

ɞɟɥɶ ɢɡ ɦɧɨɠɟɫɬɜɚ ɢɦɟɸɳɢɯɫɹ ɜɚɪɢɚɧɬɨɜ; 

ɂɡ ɜɫɬɪɨɟɧɧɵɯ ɧɚɛɨɪɨɜ ɪɚɡɧɨɨɛɪɚɡɧɵɯ ɢɧɫɬɪɭɦɟɧɬɨɜ ɦɨɞɟɥɢɪɨɜɚɧɢɹ, 

Cinema 4D ɩɨɡɜɨɥɹɸɬ ɛɵɫɬɪɨ ɫɨɡɞɚɜɚɬɶ ɥɸɛɵɟ ɫɨɛɫɬɜɟɧɧɵɟ ɨɛɴɟɤɬɵ.  

ȼ ɞɚɧɧɵɣ ɩɪɨɝɪɚɦɦɧɵɣ ɩɪɨɞɭɤɬ ɪɚɡɪɚɛɨɬɱɢɤɢ ɞɨɛɚɜɢɥɢ ɮɭɧɤɰɢɸ ɝɥɨɛɚɥɶ-

ɧɨɝɨ ɨɫɜɟɳɟɧɢɹ. ɗɬɚ ɮɭɧɤɰɢɹ ɩɨɡɜɨɥɹɟɬ ɞɟɥɚɬɶ ɪɟɚɥɢɫɬɢɱɧɨɟ ɨɫɜɟɳɟɧɢɟ ɨɛɴɟɤɬɨɜ, 

ɪɟɚɥɢɡɨɜɵɜɚɬɶ ɷɮɮɟɤɬɵ ɨɛɴɟɤɬɢɜɨɜ ɤɚɤ ɜ ɪɟɚɥɶɧɨɣ ɠɢɡɧɢ, ɢɦɢɬɚɰɢɹ ɫɨɥɧɰɚ ɢ ɢɫ-

ɤɭɫɫɬɜɟɧɧɨɝɨ ɨɫɜɟɳɟɧɢɹ. 

ɇɚ ɪɢɫɭɧɤɟ 9 ɩɪɟɞɫɬɚɜɥɟɧ ɜɧɟɲɧɢɣ ɜɢɞ ɪɭɫɢɮɢɰɢɪɨɜɚɧɧɨɣ ɩɪɨɝɪɚɦɦɵ 

Cinema 4D. Ƚɥɚɜɧɨɟ ɨɤɧɨ ɩɪɨɝɪɚɦɦɵ ɦɨɠɧɨ ɢɡɦɟɧɹɬɶ ɢ ɩɪɢ ɷɬɨɦ ɫɨɯɪɚɧɹɬɶ ɫɜɨɢ 

ɧɚɫɬɪɨɣɤɢ, ɱɬɨ ɩɨɥɨɠɢɬɟɥɶɧɨ ɫɤɚɡɵɜɚɟɬɫɹ ɩɪɢ ɪɚɛɨɬɟ ɜ ɪɚɡɥɢɱɧɵɯ ɪɟɠɢɦɚɯ. 
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Ɋɢɫɭɧɨɤ 9 – ɂɧɬɟɪɮɟɣɫ Cinema 4D 

 

Ɇɨɞɭɥɶ Body Paint ɞɟɥɚɟɬ ɲɢɪɨɤɢɣ ɮɭɧɤɰɢɨɧɚɥ ɩɪɨɝɪɚɦɦɧɨɝɨ ɩɪɨɞɭɤɬɚ, 

ɧɚɩɪɢɦɟɪ ɩɪɨɢɡɜɨɞɢɬɶ ɪɟɬɭɲɶ ɢɡɨɛɪɚɠɟɧɢɹ ɢ 3D ɦɨɞɟɥɟɣ. Ɋɚɛɨɬɚɹ ɜ ɪɟɠɢɦɟ Art 

«ɏɭɞɨɠɧɢɤ» ɦɨɠɧɨ ɩɪɨɜɟɫɬɢ ɚɧɚɥɨɝɢɸ ɫ ɞɪɭɝɢɦ ɩɪɨɝɪɚɦɦɧɵɦ ɩɪɨɞɭɤɬɨɦ – 

Adobe Photoshop. Ɉɧɢ ɞɨɫɬɚɬɨɱɧɨ ɩɨɯɨɠɢ, ɷɬɨ ɜɢɞɧɨ ɩɪɢ ɪɚɛɨɬɟ ɫ ɦɨɞɭɥɹɦɢ 

«Plug-ins», ɤ ɩɪɢɦɟɪɭ ɫ «Deep Paint». Ɉɬɥɢɱɢɹ ɦɟɠɞɭ ɧɢɦɢ ɥɢɲɶ ɜ ɬɨɦ, ɱɬɨ ɜ 

Adobe Photoshop ɞɟɣɫɬɜɢɹ ɩɪɨɜɨɞɹɬɫɹ ɬɨɥɶɤɨ ɫ ɞɜɭɯɦɟɪɧɵɦɢ ɨɛɴɟɤɬɚɦɢ, ɚ Cinema 

4D ɢ Body Paint ɩɨɞɞɟɪɠɢɜɚɟɬ ɪɚɛɨɬɭ c ɞɜɭɦɟɪɧɵɦɢ ɢ ɬɪɟɯɦɟɪɧɵɦɢ ɞɚɧɧɵɦɢ. 

ɉɪɨɝɪɚɦɦɚ ɬɚɤ ɠɟ ɯɨɪɨɲɨ ɪɚɛɨɬɚɟɬ ɫ ɩɪɟɞɦɟɬɚɦɢ ɤɨɬɨɪɵɟ ɩɨɞɜɟɪɝɚɸɬɫɹ 

ɫɥɨɠɧɵɦ ɞɟɮɨɪɦɚɰɢɹɦ, ɤ ɩɪɢɦɟɪɭ ɢɦɢɬɚɰɢɹ ɜɡɪɵɜɚ. ɗɬɢɦ ɩɪɟɞɦɟɬɚɦ, ɟɫɬɶ ɜɨɡ-

ɦɨɠɧɨɫɬɶ ɧɚɫɬɪɚɢɜɚɬɶ ɫɬɟɩɟɧɶ ɩɪɨɡɪɚɱɧɨɫɬɢ, ɞɟɥɚɬɶ ɛɥɢɤ, ɫɨɡɞɚɜɚɬɶ ɪɟɚɥɢɫɬɢɱɧɨɟ 

ɨɬɪɚɠɟɧɢɟ (ɧɚɩɪɢɦɟɪ ɫɬɟɤɥɨ). ȿɫɥɢ ɧɚ ɫɰɟɧɟ ɩɪɢɫɭɬɫɬɜɭɟɬ ɨɡɟɪɨ ɢɥɢ ɥɭɠɚ, ɛɟɡ 

ɨɫɨɛɵɯ ɭɫɢɥɢɣ ɦɨɠɧɨ ɞɨɛɢɬɶɫɹ ɪɟɚɥɢɫɬɢɱɧɨɫɬɢ ɨɬɨɛɪɚɠɟɧɢɹ ɜɨɞɵ ɨɬ ɩɨɜɟɪɯɧɨ-

ɫɬɢ. 

ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɢɟɪɚɪɯɢɣ ɜ Cinema 4D. Ɇɨɞɟɥɢɪɭɟɦɵɣ ɨɛɴɟɤɬ ɦɨɠɟɬ ɫɨɫɬɨ-

ɹɬɶ ɢɡ ɞɟɫɹɬɤɨɜ ɨɬɞɟɥɶɧɵɯ ɱɚɫɬɟɣ. ɑɟɦ ɫɥɨɠɧɟɟ ɨɛɴɟɤɬ ɬɟɦ ɛɨɥɶɲɟ ɱɚɫɬɟɣ. Ɍɪɭɞɨ-

ɡɚɬɪɚɬɵ ɛɨɥɶɲɟ, ɚ ɬɚɤ ɠɟ ɬɪɟɛɨɜɚɧɢɟ ɤɨɦɩɶɸɬɟɪɚ. Ⱦɥɹ ɬɨɝɨ ɱɬɨɛɵ ɨɧɢ ɨɛɪɚɡɨɜɚɥɢ 

ɟɞɢɧɨɟ ɰɟɥɨɟ, ɩɪɢɦɟɧɹɸɬɫɹ ɬɚɤɢɟ ɫɩɨɫɨɛɵ, ɤɚɤ ɝɪɭɩɩɢɪɨɜɤɚ ɢ ɫɜɹɡɵɜɚɧɢɟ.  
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ɉɪɢ ɦɨɞɟɥɢɪɨɜɚɧɢɢ ɢɧɨɝɞɚ ɧɟɨɛɯɨɞɢɦɨ ɢɫɩɪɚɜɢɬɶ ɢɥɢ ɩɟɪɟɜɟɪɧɭɬɶ ɧɨɪɦɚ-

ɥɢ, ɱɬɨɛɵ ɨɛɟɫɩɟɱɢɬɶ ɩɪɚɜɢɥɶɧɨɟ ɡɚɬɟɧɟɧɢɟ. Ɉɛɵɱɧɨ ɷɬɨ ɩɪɢɯɨɞɢɬɫɹ ɞɟɥɚɬɶ, ɤɨɝɞɚ 

ɢɦɩɨɪɬɢɪɭɸɬɫɹ ɦɨɞɟɥɢ, ɩɨɫɬɪɨɟɧɧɵɟ ɜ ɞɪɭɝɢɯ ɪɟɞɚɤɬɨɪɚɯ 3D-ɝɪɚɮɢɤɢ. 

Cinema 4D – ɞɚɧɧɵɣ ɩɪɨɝɪɚɦɦɧɵɣ ɩɪɨɞɭɤɬ ɨɛɥɚɞɚɟɬ ɫɨɜɪɟɦɟɧɧɵɦɢ ɬɪɟɛɨ-

ɜɚɧɢɹɦɢ ɤ ɫɨɡɞɚɧɢɸ ɝɨɬɨɜɨɝɨ ɦɚɫɲɬɚɛɧɨɝɨ ɩɪɨɟɤɬɚ. 

2.1.3 Ƚɪɚɮɢɱɟɫɤɢɣ ɩɪɨɰɟɫɫɨɪ Unity 3D 

Unity (ɬɚɤ ɠɟ Unity3D) – ɤɪɨɫɫɩɥɚɬɮɨɪɦɟɧɧɵɣ ɢɝɪɨɜɨɣ ɩɪɨɰɟɫɫɨɪ, ɢɦɟɸɳɢɣ 

ɜɫɬɪɨɟɧɧɭɸ ɢɧɬɟɝɪɢɪɨɜɚɧɧɭɸ ɫɪɟɞɭ ɪɚɡɪɚɛɨɬɤɢ, ɪɚɡɪɚɛɨɬɱɢɤ ɩɪɨɞɭɤɬɚ – Unity 

Technologies.  

ɗɬɨɬ ɩɪɨɝɪɚɦɦɧɵɣ ɩɪɨɞɭɤɬ ɛɨɥɶɲɟ ɜɫɟɝɨ ɩɨɞɯɨɞɢɬ ɞɥɹ ɫɨɡɞɚɧɢɹ ɪɟɬɪɨɫɩɟɤ-

ɬɢɜɵ ɉɥɨɳɚɞɢ ɉɨɛɟɞɵ, ɬɚɤ ɤɚɤ ɨɛɥɚɞɚɟɬ ɞɨɫɬɚɬɨɱɧɵɦ ɭɪɨɜɧɟɦ ɜɢɡɭɚɥɢɡɚɰɢɢ, ɟɫɬɶ 

ɩɨɞɞɟɪɠɤɚ ɛɚɡ ɞɚɧɧɵɯ ɢ ɨɛɟɫɩɟɱɟɧɢɟ ɪɚɛɨɬɵ ɫ ɬɪɟɯɦɟɪɧɵɦɢ ɦɨɞɟɥɹɦɢ. Ȼɨɥɶɲɨɣ 

ɜɵɛɨɪ ɫɬɚɧɞɚɪɬɧɵɯ ɫɤɪɢɩɬɨɜ ɨɛɥɟɝɱɚɟɬ ɪɚɛɨɬɭ, ɧɨ ɟɫɬɶ ɜɨɡɦɨɠɧɨɫɬɶ ɧɚɩɢɫɚɧɢɹ 

ɫɨɛɫɬɜɟɧɧɵɯ ɫɤɪɢɩɬɨɜ ɧɚ ɧɟɫɤɨɥɶɤɢɯ ɹɡɵɤɚɯ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ. Ɇɨɣ ɜɵɛɨɪ ɩɚɥ 

ɧɚ ɹɡɵɤ C#. ɉɨɫɤɨɥɶɤɭ ɨɧ ɞɨɫɬɚɬɨɱɧɨ ɚɤɬɭɚɥɟɧ ɢ ɭɧɢɜɟɪɫɚɥɟɧ. Ɉɧ ɚɛɫɨɥɸɬɧɨ ɛɟɫ-

ɩɥɚɬɟɧ, ɢɦɟɟɬ ɧɚɛɨɪ ɫɬɚɧɞɚɪɬɧɵɯ ɩɪɢɦɢɬɢɜɨɜ, ɜɫɬɪɨɟɧ ɦɚɝɚɡɢɧ ɫ ɛɟɫɩɥɚɬɧɵɦ ɤɨɧ-

ɬɟɧɬɨɦ, ɧɨ ɟɫɬɶ ɢ ɩɥɚɬɧɵɣ ɤɨɧɬɟɧɬ ɤɨɬɨɪɵɣ ɦɨɠɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɞɥɹ ɩɪɨɟɤɬɚ. 

ɂɦɟɟɬɫɹ ɲɢɪɨɤɢɣ ɧɚɛɨɪ ɢɧɫɬɪɭɦɟɧɬɨɜ ɞɥɹ ɪɚɡɪɚɛɨɬɤɢ ɫɰɟɧɵ.  

 Unity 3D ɬɚɤ ɠɟ ɩɨɞɞɟɪɠɢɜɚɟɬ ɢɦɩɨɪɬ 3D ɦɨɞɟɥɟɣ ɢɡ ɛɨɥɶɲɢɧɫɬɜɚ ɢɡɜɟɫɬ-

ɧɵɯ ɝɪɚɮɢɱɟɫɤɢɯ 3D ɪɟɞɚɤɬɨɪɨɜ, ɧɚɩɪɢɦɟɪ ɬɚɤɢɯ ɤɚɤ (3DS Max, Cinema 4D, Ȼɥɟɧ-

ɞɟɪ). ɂɦɩɨɪɬɢɪɭɟɦɵɣ ɨɛɴɟɤɬ ɛɟɡ ɩɪɨɛɥɟɦ ɫɨɜɦɟɫɬɧɨ ɫ ɬɟɤɫɬɭɪɨɣ ɩɟɪɟɧɨɫɢɬɫɹ ɧɚ 

ɫɰɟɧɭ. ȿɫɬɶ ɦɧɨɝɨɩɨɬɨɱɧɵɣ ɢɦɩɨɪɬ, ɬɨ ɟɫɬɶ ɧɟɛɨɥɶɲɨɣ ɫɰɟɧɵ ɫ ɦɧɨɠɟɫɬɜɨɦ ɨɛɴ-

ɟɤɬɨɜ. Ɉɛɴɟɤɬɵ ɢɦɩɨɪɬɢɪɭɸɬɫɹ ɤɚɤ ɨɬɞɟɥɶɧɵɟ ɱɚɫɬɢ, ɧɟ ɫɨɜɦɟɳɟɧɧɵɟ. ɑɬɨ ɭɩɪɨ-

ɳɚɟɬ ɪɚɛɨɬɭ ɜ ɞɚɧɧɨɦ ɩɪɨɝɪɚɦɦɧɨɦ ɩɪɨɞɭɤɬɟ. 

ɉɪɢɦɟɪ ɢɦɩɨɪɬɢɪɭɟɦɨɝɨ ɨɛɴɟɤɬɚ ɢɡ Cinema 4D ɦɨɠɧɨ ɭɜɢɞɟɬɶ ɧɚ ɪɢɫɭɧɤɟ 

10. 
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Ɋɢɫɭɧɨɤ 10 – ɉɪɢɦɟɪ ɢɦɩɨɪɬɢɪɭɟɦɵɯ ɡɞɚɧɢɣ 

 

Ƚɪɚɮɢɱɟɫɤɢɣ ɩɪɨɰɟɫɫɨɪ ɢɫɩɨɥɶɡɭɟɬ Direct3D (Windows, XBOX 360), OpenGL 

(Mac, Windows, Linux), OpenGL ES (Android, iOS) ɢ ɫɨɛɫɬɜɟɧɧɵɟ API (Wii). 

ȼɨɡɦɨɠɧɨɫɬɢ ɞɨɫɬɭɩɧɵɟ ɜ Unity 3D: 

   − ɪɟɥɶɟɮɧɵɟ ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ; 

   − ɡɟɪɤɚɥɶɧɵɟ ɨɬɪɚɠɟɧɢɹ; 

   − ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ ɫɦɟɳɟɧɢɹ; 

   − ɚɥɝɨɪɢɬɦ SSAO, ɪɚɛɨɬɚɸɳɢɣ ɜ ɪɟɠɢɦɟ ɪɟɚɥɶɧɨɝɨ ɜɪɟɦɟɧɢ ɢ ɢɦɢɬɢɪɭɸ-

ɳɢɣ ɪɚɫɫɟɹɧɧɨɟ ɧɟɩɪɹɦɨɟ ɨɫɜɟɳɟɧɢɟ ɢ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɟ ɡɚɬɟɧɟɧɢɟ ɜ ɬɪёɯɦɟɪɧɨɦ 

ɜɢɪɬɭɚɥɶɧɨɦ ɩɪɨɫɬɪɚɧɫɬɜɟ; 

   − ɞɢɧɚɦɢɱɟɫɤɢɟ ɬɟɧɢ, ɢɫɩɨɥɶɡɭɸɬɫɹ ɪɚɫɬɪɨɜɵɟ ɢɡɨɛɪɚɠɟɧɢɹ ɬɟɧɟɣ. 

Unity ɹɜɥɹɟɬɫɹ ɞɨɜɨɥɶɧɨ ɩɪɨɫɬɵɦ ɞɜɢɠɤɨɦ ɜ ɨɫɜɨɟɧɢɢ, ɚ ɝɥɚɜɧɨɟ – ɛɟɫɩɥɚɬ-

ɧɵɦ. Ɉɞɧɚɤɨ ɞɥɹ ɪɚɛɨɬɵ ɫ ɛɨɥɶɲɢɦɢ ɫɰɟɧɚɦɢ ɢ ɛɨɥɶɲɢɦ ɤɨɥɢɱɟɫɬɜɨɦ ɨɛɴɟɤɬɨɜ 

ɧɟɨɛɯɨɞɢɦɨ ɢɦɟɬɶ ɞɨɫɬɚɬɨɱɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɜɵɱɢɫɥɢɬɟɥɶɧɵɯ ɪɟɫɭɪɫɨɜ. ɉɨɷɬɨɦɭ ɫ 

ɬɨɱɤɢ ɡɪɟɧɢɹ ɪɚɛɨɬɵ ɫ 3D ɦɨɞɟɥɹɦɢ ɥɚɧɞɲɚɮɬɨɜ, ɧɟɨɛɯɨɞɢɦɨ ɭɞɟɥɹɬɶ ɜɧɢɦɚɧɢɸ 

ɜɨɩɪɨɫɚɦ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɢ ɨɩɬɢɦɢɡɚɰɢɢ ɷɬɢɯ ɦɨɞɟɥɟɣ. 

Ⱦɥɹ ɭɦɟɧɶɲɟɧɢɹ ɤɨɥɢɱɟɫɬɜɚ ɩɨɥɢɝɨɧɨɜ ɩɪɢɦɟɧɹɟɬɫɹ ɚɥɝɨɪɢɬɦ ɪɟɞɭɤɰɢɢ ɩɨ-

ɥɢɝɨɧɨɜ. Ɋɟɞɭɤɰɢɹ – ɩɪɨɰɟɫɫ ɭɩɪɨɳɟɧɢɹ 3D ɦɨɞɟɥɢ ɩɭɬɟɦ ɭɦɟɧɶɲɟɧɢɹ ɤɨɥɢɱɟɫɬɜɚ 

ɩɨɥɢɝɨɧɨɜ. ɉɪɢɧɰɢɩ ɪɚɛɨɬɵ ɦɟɬɨɞɚ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɡɚɦɟɳɟɧɢɢ ɝɪɭɩɩɵ ɩɨɥɢɝɨɧɨɜ 
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ɨɞɧɢɦ, ɧɚɢɛɨɥɟɟ ɛɥɢɡɤɢɦ ɤ ɢɫɯɨɞɧɨɣ ɝɪɭɩɩɟ ɩɨ ɪɚɫɩɨɥɨɠɟɧɢɸ ɜɟɪɲɢɧ. Ȼɨɥɶɲɢɧ-

ɫɬɜɨ 3D ɪɟɞɚɤɬɨɪɨɜ ɢɦɟɸɬ ɜɨɡɦɨɠɧɨɫɬɶ ɡɚɞɚɜɚɬɶ ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɪɟɞɭɤɰɢɢ, ɱɬɨ 

ɩɨɡɜɨɥɹɟɬ ɜɵɛɪɚɬɶ ɧɭɠɧɨɟ ɫɨɨɬɧɨɲɟɧɢɟ ɦɟɠɞɭ ɭɪɨɜɧɟɦ ɩɪɨɪɚɛɨɬɤɢ ɦɨɞɟɥɢ ɢ 

ɷɤɨɧɨɦɢɟɣ ɜɵɱɢɫɥɢɬɟɥɶɧɨɣ ɦɨɳɧɨɫɬɢ. 

ɉɪɢɦɟɪ ɪɟɞɭɤɰɢɢ ɩɨɥɢɝɨɧɨɜ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 16. 

Ʉ ɞɨɫɬɨɢɧɫɬɜɚɦ ɞɚɧɧɨɝɨ ɦɟɬɨɞɚ ɨɬɧɨɫɹɬ ɥɟɝɤɨɫɬɶ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɢ ɜɵɫɨɤɚɹ 

ɫɤɨɪɨɫɬɶ ɨɛɪɚɛɨɬɤɢ. Ɉɞɧɚɤɨ ɧɟɞɨɫɬɚɬɤɚɦɢ ɹɜɥɹɟɬɫɹ ɢɫɤɚɠɟɧɢɟ ɦɨɞɟɥɢ ɩɪɢ ɫɢɥɶ-

ɧɨɦ ɢɥɢ ɧɟɩɪɚɜɢɥɶɧɨɦ ɩɪɢɦɟɧɟɧɢɢ ɦɟɬɨɞɚ ɢ ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɩɟɪɟɪɢɫɨɜɤɢ ɬɟɤɫɬɭɪ, 

ɟɫɥɢ ɧɚ ɩɟɪɜɢɱɧɭɸ ɦɨɞɟɥɶ ɭɠɟ ɛɵɥɚ ɧɚɥɨɠɟɧɚ ɬɟɤɫɬɭɪɚ. 

ɉɪɢɦɟɪ ɪɟɞɭɤɰɢɢ ɩɨɥɢɝɨɧɨɜ ɢɡɨɛɪɚɠɟɧ ɧɚ ɪɢɫɭɧɤɟ 11. 

 

Ɋɢɫɭɧɨɤ 11 – ɉɪɢɦɟɪ ɪɟɞɭɤɰɢɢ ɩɨɥɢɝɨɧɨɜ (ɞɨ ɢ ɩɨɫɥɟ) 
 

ɇɚ ɢɡɨɛɪɚɠɟɧɢɹɯ ɜɢɞɧɨ, ɱɬɨ ɤɨɥɢɱɟɫɬɜɨ ɩɨɥɢɝɨɧɨɜ ɭɦɟɧɶɲɢɥɨɫɶ ɜ ɪɚɡɵ, ɧɨ 

ɩɪɢ ɷɬɨɦ ɞɟɬɚɥɶɧɨɫɬɢ ɤɚɪɬɢɧɤɢ ɨɫɬɚɥɚɫɶ ɩɪɚɤɬɢɱɟɫɤɢ ɧɟɬɪɨɧɭɬɨɣ, ɩɨɷɬɨɦɭ ɷɬɨɬ 

ɦɟɬɨɞ ɦɨɠɧɨ ɫɦɟɥɨ ɩɪɢɦɟɧɹɬɶ ɧɚ ɩɪɚɤɬɢɤɟ, ɪɟɲɚɹ ɡɚɞɚɱɢ ɩɨ ɷɤɨɧɨɦɢɢ ɜɵɱɢɫɥɢ-

ɬɟɥɶɧɵɯ ɪɟɫɭɪɫɨɜ. 

Ɍɚɤɠɟ ɩɪɢ ɦɨɞɟɥɢɪɨɜɚɧɢɢ ɥɚɧɞɲɚɮɬɚ ɜɚɠɧɨ ɭɱɢɬɵɜɚɬɶ, ɱɬɨ ɧɚ ɧɟɦ ɦɨɝɭɬ 

ɩɪɢɫɭɬɫɬɜɨɜɚɬɶ ɪɚɡɥɢɱɧɵɟ ɷɥɟɦɟɧɬɵ (ɤɚɦɧɢ, ɞɟɪɟɜɶɹ, ɜɟɬɤɢ, ɦɭɫɨɪ), ɤɨɬɨɪɵɟ ɛɭ-

ɞɭɬ ɩɪɢɞɚɜɚɬɶ ɭɧɢɤɚɥɶɧɨɫɬɶ ɦɨɞɟɥɢɪɭɟɦɨɣ ɦɟɫɬɧɨɫɬɢ. ɉɪɨɰɟɫɫ ɨɬɪɢɫɨɜɤɢ ɤɚɠɞɨ-

ɝɨ ɷɥɟɦɟɧɬɚ ɷɬɨ ɬɪɭɞɨɟɦɤɚɹ ɡɚɞɚɱɚ ɞɥɹ ɤɨɦɩɶɸɬɟɪɚ. Occlusion Culling – ɮɭɧɤɰɢɹ 

Unity, ɤɨɬɨɪɚɹ ɨɬɤɥɸɱɚɟɬ ɨɬɪɢɫɨɜɤɭ ɨɛɴɟɤɬɨɜ, ɧɟɜɢɞɢɦɵɯ ɤɚɦɟɪɨɣ ɢɥɢ ɡɚɫɥɨɧɹɟ-

ɦɵɯ ɞɪɭɝɢɦɢ ɨɛɴɟɤɬɚɦɢ ɜ ɞɚɧɧɵɣ ɦɨɦɟɧɬ ɜɪɟɦɟɧɢ. ɉɪɢɦɟɪ ɬɚɤɨɝɨ ɨɬɤɥɸɱɟɧɢɹ 

ɨɛɴɟɤɬɨɜ ɦɨɠɧɨ ɭɜɢɞɟɬɶ ɧɚ ɪɢɫɭɧɤɟ 12. 
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Ɋɢɫɭɧɨɤ 12 – ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɢɧɫɬɪɭɦɟɧɬɚ Occlusion Culling ɞɥɹ ɨɬɤɥɸɱɟɧɢɹ 
ɨɛɴɟɤɬɨɜ, ɤɨɬɨɪɵɟ ɜ ɞɚɧɧɵɣ ɦɨɦɟɧɬ ɧɟ ɜɢɞɧɵ ɨɫɧɨɜɧɨɣ ɤɚɦɟɪɟ 

 

ɉɪɢ ɫɨɡɞɚɧɢɢ ɥɚɧɞɲɚɮɬɚ ɦɟɫɬɧɨɫɬɢ ɨɞɧɢɦ ɢɡ ɤɥɸɱɟɜɵɯ ɜɨɩɪɨɫɨɜ ɹɜɥɹɟɬɫɹ 

ɨɫɜɟɳɟɧɢɟ, ɩɨɬɨɦɭ ɱɬɨ ɩɪɢ ɩɨɦɨɳɢ ɫɜɟɬɚ ɢ ɬɟɧɢ ɦɨɠɧɨ ɫɤɪɵɬɶ ɧɟɞɨɫɬɚɬɤɢ ɫɰɟɧɵ 

ɩɨɫɥɟ ɨɩɬɢɦɢɡɚɰɢɢ. ɋɜɟɬ ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ ɨɫɜɟɳɟɧɢɹ ɨɛɴɟɤɬɨɜ ɢ ɫɨɡɞɚɧɢɹ ɧɭɠ-

ɧɨɝɨ ɜɢɡɭɚɥɶɧɨɝɨ ɧɚɫɬɪɨɟɧɢɹ. Unity 3D ɩɨɡɜɨɥɹɟɬ ɦɨɞɟɥɢɪɨɜɚɬɶ ɪɚɡɧɵɟ ɬɢɩɵ ɢɫ-

ɬɨɱɧɢɤɨɜ ɫɜɟɬɚ: ɫɨɥɧɰɟ, ɮɨɧɚɪɢ, ɝɨɪɹɳɢɟ ɤɨɫɬɪɵ ɢ ɩɪɨɱɟɟ. 

Ʉ ɩɪɢɦɟɪɭ, ɞɥɹ ɫɨɡɞɚɧɢɹ «ɋɨɥɧɰɚ» ɨɛɵɱɧɨ ɢɫɩɨɥɶɡɭɟɬɫɹ ɢɧɫɬɪɭɦɟɧɬ 

Direction Light, ɬɚɤ ɤɚɤ ɨɧ ɜɥɢɹɟɬ ɧɚ ɜɫɟ ɩɨɜɟɪɯɧɨɫɬɢ ɜ ɫɰɟɧɟ. ɉɪɢɦɟɪ ɩɪɢɧɰɢɩɚ 

ɪɚɛɨɬɵ ɷɬɢɯ ɢɧɫɬɪɭɦɟɧɬɨɜ ɢɡɨɛɪɚɠɟɧ ɧɚ ɪɢɫɭɧɤɟ 13 

 

Ɋɢɫɭɧɨɤ 13 – ɉɪɢɧɰɢɩ ɪɚɛɨɬɵ Point ɢ Direction Light 



 

ɂɡм. Ʌɢɫɬ № дɨкɭм. ɉɨдɩɢɫь Даɬа 

Ʌɢɫɬ 

32  
           ВɄɊ.165639.09.04.01.ɉɁ 

Ɉɫɨɛɟɧɧɨɫɬɶɸ Direction Light ɹɜɥɹɟɬɫɹ ɬɨ, ɱɬɨ ɞɥɹ ɫɜɨɟɣ ɪɚɛɨɬɵ ɷɬɨɬ ɢɧ-

ɫɬɪɭɦɟɧɬ ɩɨɬɪɟɛɥɹɟɬ ɦɚɥɨ ɪɟɫɭɪɫɨɜ ɝɪɚɮɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɨɪɚ. Ⱦɥɹ ɫɨɡɞɚɧɢɹ ɞɪɭ-

ɝɢɯ ɢɫɬɨɱɧɢɤɨɜ ɫɜɟɬɚ, ɤ ɩɪɢɦɟɪɭ, ɭɥɢɱɧɵɯ, ɚɜɬɨɦɨɛɢɥɶɧɵɯ ɮɨɧɚɪɟɣ ɩɪɢɦɟɧɹɸɬ 

ɢɧɫɬɪɭɦɟɧɬ Point Light, ɬɚɤ ɤɚɤ ɨɧ ɢɞɟɚɥɶɧɨ ɩɨɜɬɨɪɹɟɬ ɢɯ ɟɫɬɟɫɬɜɟɧɧɵɣ ɫɜɟɬ. ɇɨ 

ɞɚɧɧɵɣ ɬɢɩ ɨɫɜɟɳɟɧɢɹ ɩɨɬɪɟɛɥɹɟɬ ɧɚɢɛɨɥɶɲɟɟ ɤɨɥɢɱɟɫɬɜɨ ɪɟɫɭɪɫɨɜ ɝɪɚɮɢɱɟɫɤɨɝɨ 

ɩɪɨɰɟɫɫɨɪɚ. 

Ɉɞɧɢɦ ɢɡ ɝɥɚɜɧɵɯ ɚɬɪɢɛɭɬɨɜ ɜ ɦɨɞɟɥɢɪɭɟɦɨɣ ɫɰɟɧɟ ɹɜɥɹɟɬɫɹ ɫɜɟɬ. Ⱦɥɹ ɩɟɪɟ-

ɞɚɱɢ ɜɫɟɣ ɩɪɢɜɥɟɤɚɬɟɥɶɧɨɫɬɢ ɩɪɟɞɦɟɬɨɜ ɫɰɟɧɵ, ɜ ɦɨёɦ ɫɥɭɱɚɟ ɷɬɨ ɚɪɯɢɬɟɤɬɭɪɧɵɟ 

ɩɨɫɬɪɨɣɤɢ, ɜɚɠɧɚ ɧɚɫɬɪɨɣɤɚ ɨɫɜɟɳɟɧɢɹ. ȼ ɫɰɟɧɟ ɢɫɩɨɥɶɡɨɜɚɥɨɫɶ ɞɧɟɜɧɨɟ ɨɫɜɟɳɟ-

ɧɢɟ ɫ ɧɚɩɪɚɜɥɟɧɧɵɦ ɫɜɟɬɨɦ ɧɚɞ ɫɰɟɧɨɣ, ɩɨ ɜɪɟɦɟɧɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɟ ɭɫɬɚɧɨɜɥɟɧ 

ɩɨɥɞɟɧɶ. ɉɪɟɞɦɟɬɵ ɜ ɞɚɧɧɨɟ ɜɪɟɦɹ ɫɭɬɨɤ ɨɫɜɟɳɟɧɵ ɪɚɜɧɨɦɟɪɧɨ, ɩɪɢɫɭɬɫɬɜɭɟɬ ɧɟ-

ɛɨɥɶɲɚɹ ɬɟɧɶ. Ƚɥɚɡ ɱɟɥɨɜɟɤɚ ɩɪɢɜɵɤ ɜɢɞɟɬɶ ɬɟɧɢ ɭ ɫɨɜɟɪɲɟɧɧɨ ɜɫɟɯ ɩɪɟɞɦɟɬɨɜ. ɇɚ 

ɭɥɢɰɟ ɬɟɧɶ, ɦɨɠɟɬ ɨɬɛɪɚɫɵɜɚɬɶɫɹ ɫɨɥɧɰɟɦ ɢɥɢ ɞɪɭɝɢɦɢ ɢɫɬɨɱɧɢɤɚɦɢ ɫɜɟɬɚ. ȼɧɟ 

ɭɥɢɰɵ ɢɥɢ ɜ ɧɨɱɧɨɟ ɜɪɟɦɹ ɫɭɬɨɤ ɫɜɟɬ ɬɨɥɶɤɨ ɢɫɤɭɫɫɬɜɟɧɧɵɣ. ȼ Unity 3D ɢɦɟɸɬɫɹ 

ɪɚɡɧɨɨɛɪɚɡɧɵɟ ɫɬɚɧɞɚɪɬɧɵɟ ɢɫɬɨɱɧɢɤɢ ɫɜɟɬɚ. 

ȼɨɫɩɨɥɶɡɨɜɚɜɲɢɫɶ ɜɫɟɦɢ ɨɩɢɫɚɧɧɵɦɢ ɦɟɬɨɞɚɦɢ ɩɪɢ ɪɚɡɪɚɛɨɬɤɟ ɨɫɜɟɳɟɧɢɹ, 

ɦɨɠɧɨ ɫɨɡɞɚɬɶ ɨɩɬɢɦɢɡɢɪɨɜɚɧɧɭɸ ɜɵɫɨɤɨɪɟɚɥɢɫɬɢɱɧɭɸ ɫɰɟɧɭ. 

ȼ ɤɨɧɰɟ ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɬɟɫɬɢɪɨɜɚɬɶ ɝɨɬɨɜɭɸ ɫɰɟɧɭ ɝɞɟ ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɜɟ-

ɪɢɬɶ ɩɨɤɚɡɚɬɟɥɶ FPS ɧɚ ɪɚɡɥɢɱɧɵɯ ɧɚɫɬɪɨɣɤɚɯ ɤɚɱɟɫɬɜɚ ɢɡɨɛɪɚɠɟɧɢɹ ɢ ɪɚɡɪɟɲɟ-

ɧɢɢ ɷɤɪɚɧɚ. 
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3 ɈɋɈȻȿɇɇɈɋɌɂ ȺɊɏɂɌȿɄɌɍɊɕ ɉɅɈɓȺȾɂ ɉɈȻȿȾɕ 

 

3.1 Ⱥɪɯɢɬɟɤɬɭɪɚ ɧɚɫɬɨяɳɟɝɨ ɜɪɟɦɟɧɢ, ɏɏI ɜɟɤ 

Ȼɥɚɝɨɜɟɳɟɧɫɤ ɢɦɟɟɬ ɛɨɝɚɬɨɟ ɢɫɬɨɪɢɱɟɫɤɨɟ ɢ ɤɭɥɶɬɭɪɧɨɟ ɧɚɫɥɟɞɢɟ. Ȼɥɚɝɨɜɟ-

ɳɟɧɫɤ ɨɞɢɧ ɢɡ ɫɬɚɪɟɣɲɢɯ ɝɨɪɨɞɨɜ Ⱦɚɥɶɧɟɝɨ ȼɨɫɬɨɤɚ, ɱɶɹ ɢɫɬɨɪɢɹ ɬɟɫɧɨ ɫɜɹɡɚɧɚ ɫ 

ɢɫɬɨɪɢɟɣ ɉɪɢɚɦɭɪɶɹ. ɇɚ ɬɟɪɪɢɬɨɪɢɢ Ⱥɦɭɪɫɤɨɣ ɨɛɥɚɫɬɢ ɧɚɯɨɞɢɬɫɹ ɛɨɥɶɲɨɟ ɤɨɥɢ-

ɱɟɫɬɜɨ ɩɚɦɹɬɧɢɤɨɜ ɢɫɬɨɪɢɢ ɢ ɤɭɥɶɬɭɪɵ, ɚɪɯɢɬɟɤɬɭɪɵ ɢ ɦɨɧɭɦɟɧɬɚɥɶɧɨɝɨ ɢɫɤɭɫ-

ɫɬɜɚ. ɉɥɨɳɚɞɶ ɉɨɛɟɞɵ ɫɚɦɨ ɩɨ ɫɟɛɟ ɭɧɢɤɚɥɶɧɨɟ ɫɨɨɪɭɠɟɧɢɟ. ɇɚ ɟɟ ɬɟɪɪɢɬɨɪɢɢ 

ɧɚɯɨɞɹɬɫɹ ɦɧɨɠɟɫɬɜɨ ɢɫɬɨɪɢɱɟɫɤɢɯ ɡɞɚɧɢɣ. Ɍɟɪɪɢɬɨɪɢɹ ɩɪɢɛɪɟɠɧɚɹ, ɧɚ ɧɟɣ ɜɟ-

ɥɚɫɶ ɬɨɪɝɨɜɚɹ ɞɟɹɬɟɥɶɧɨɫɬɶ ɫ ɤɭɩɰɚɦɢ ɢɡ ɞɪɭɝɢɯ ɝɨɪɨɞɨɜ ɢ ɞɚɠɟ ɫɬɪɚɧ. ɇɚ ɷɬɨɦ 

ɡɧɚɱɢɦɨɦ ɦɟɫɬɟ ɛɵɥɨ ɩɨɫɬɪɨɟɧɨ ɦɧɨɠɟɫɬɜɨ ɬɨɪɝɨɜɵɯ ɪɹɞɨɜ, ɦɚɝɚɡɢɧɨɜ, ɛɵɥɢ ɪɚɡ-

ɛɢɬɵ ɩɚɥɚɬɤɢ ɢ ɲɚɬɪɵ. ɉɥɨɳɚɞɶ ɜ XX ɜɟɤɟ ɢɫɩɨɥɶɡɨɜɚɥɚɫɶ ɤɚɤ ɬɨɪɝɨɜɚɹ. ɉɨɡɠɟ, 

ɭɠɟ ɜ XXI ɜɟɤɟ ɬɟɪɪɢɬɨɪɢɹ ɫɬɚɥɚ ɩɚɦɹɬɧɢɤɨɦ ɚɪɯɢɬɟɤɬɭɪɵ. ɉɥɨɳɚɞɶ ɩɨɛɟɞɵ 

ɢɡɨɛɪɚɠɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 14. 

 

Ɋɢɫɭɧɨɤ 14 – ɉɥɨɳɚɞɶ ɉɨɛɟɞɵ ɝɨɪɨɞɚ Ȼɥɚɝɨɜɟɳɟɧɫɤɚ, ɏɏI ɜɟɤ 

 

3.2 Ⱥɪɯɢɬɟɤɬɭɪɚ ɩɪɨɲɥɨɝɨ ɜɪɟɦɟɧɢ, ɏɏ ɜɟɤ 

ɉɥɨɳɚɞɶ ɉɨɛɟɞɵ – ɫɱɢɬɚɟɬɫɹ ɨɞɧɢɦ ɢɡ ɩɨɩɭɥɹɪɧɟɣɲɢɯ ɦɟɫɬ ɜ ɝɨɪɨɞɟ Ȼɥɚɝɨ-

ɜɟɳɟɧɫɤɟ, ɹɜɥɹɟɬɫɹ ɦɟɫɬɧɨɣ ɞɨɫɬɨɩɪɢɦɟɱɚɬɟɥɶɧɨɫɬɶɸ.  
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ɋ ɫɚɦɨɝɨ ɧɚɱɚɥɚ ɨɫɧɨɜɚɧɢɹ ɝɨɪɨɞɚ ɢɦɟɧɧɨ ɧɚ ɞɚɧɧɨɣ ɬɟɪɪɢɬɨɪɢɢ ɧɚɯɨɞɢɥɫɹ 

ɰɟɧɬɪ ɝɨɪɨɞɫɤɨɣ ɬɨɪɝɨɜɥɢ. Ƚɨɪɨɞ ɪɚɡɜɢɜɚɥɫɹ ɡɚ ɫɱɟɬ ɦɟɫɬɧɨɣ ɬɨɪɝɨɜɥɢ. Ⱦɚɧɧɵɣ 

ɢɫɬɨɪɢɱɟɫɤɢɣ ɤɜɚɪɬɚɥ ɩɟɪɟɞɚɥɢ ɜ XIX ɜɟɤɟ Ⱥɦɭɪɫɤɨɣ ɤɨɦɩɚɧɢɢ ɨɫɧɨɜɚɧɧɨɣ ɜ 

1858 ɝɨɞɭ ɜ ɉɟɬɟɪɛɭɪɝɟ ɞɥɹ ɬɨɪɝɨɜɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ ɧɚ ɛɟɪɟɝɚɯ Ⱥɦɭɪɚ. ɉɥɨɳɚɞ ɩɨ-

ɛɟɞɵ ɏɏ ɜɟɤɚ ɦɨɠɧɨ ɧɚɛɥɸɞɚɬɶ ɧɚ ɪɢɫɭɧɤɟ 15. 

 

Ɋɢɫɭɧɨɤ 15 – Ɇɟɫɬɨ ɉɥɨɳɚɞɢ ɉɨɛɟɞɵ ɝɨɪɨɞɚ Ȼɥɚɝɨɜɟɳɟɧɫɤɚ, ɏɏ ɜɟɤ 

 

3.3 Ⱥɪɯɢɬɟɤɬɭɪɧɵɟ ɫɨɨɪɭɠɟɧɢя ɦɨɞɟɥɢɪɭɟɦɨɣ ɪɟɬɪɨɫɩɟɤɬɢɜɵ 

3.3.1 Ƚɨɪɨɞɫɤɢɟ ɬɨɪɝɨɜɵɟ ɪɹɞɵ «Ɇɚɜɪɢɬɚɧɢɹ» 

ȼ 1907 ɝɨɞɚ ɨɫɧɨɜɚɥɢ ɝɨɪɨɞɫɤɢɟ Ɍɨɪɝɨɜɵɟ ɪɹɞɵ ɡɚ ɫɱёɬ ɫɪɟɞɫɬɜ ɝɨɪɨɞɫɤɨɝɨ 

ɫɚɦɨɭɩɪɚɜɥɟɧɢɹ. 

 Ɂɞɚɧɢɟ ɢɦɟɟɬ ɨɞɢɧ ɷɬɚɠ, ɩɨɫɬɪɨɟɧɨ ɢɡ ɤɢɪɩɢɱɚ. ɉɟɪɜɨɧɚɱɚɥɶɧɨ ɡɞɚɧɢɟ ɢɫ-

ɩɨɥɶɡɨɜɚɥɢ ɤɚɤ ɦɚɝɚɡɢɧ ɞɥɹ ɬɨɪɝɨɜɥɢ ɯɥɟɛɨɦ, ɦɭɤɨɣ ɢ ɦɹɫɨɦ. ȼɨ ɜɪɟɦɟɧɚ ɋɋɋɊ ɜ 

ɷɬɨɦ ɡɞɚɧɢɢ ɧɚɯɨɞɢɥɫɹ ɪɟɱɧɨɣ ɜɨɤɡɚɥ. ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɡɞɚɧɢɟ ɨɬɞɚɧɨ – ɂɧɫɬɢ-

ɬɭɬɭ ɝɟɨɥɨɝɢɢ ɢ ɩɪɢɪɨɞɨɩɨɥɶɡɨɜɚɧɢɹ ȾȼɈ ɊȺɇ. 

ɋɨɨɪɭɠɟɧɢɟ ɝɨɪɨɞɫɤɢɯ ɬɨɪɝɨɜɵɯ ɪɹɞɨɜ «Ɇɚɜɪɢɬɚɧɢɹ» ɢɧɬɟɪɟɫɧɨ ɫɜɨɟɣ ɚɪ-

ɯɢɬɟɤɬɭɪɨɣ. Ⱦɥɢɧɧɵɣ ɩɪɨɬɹɠёɧɧɵɣ ɮɚɫɚɞ, ɭɫɬɪɟɦɥɟɧɧɵɣ ɧɚ ɩɥɨɳɚɞɶ, ɧɟ ɜɵɡɵɜɚ-

ɟɬ ɱɭɜɫɬɜɨ ɨɞɧɨɨɛɪɚɡɢɹ ɢɡ-ɡɚ ɬɨɝɨ ɱɬɨ, ɛɵɥ ɪɚɡɴɟɞɢɧɟɧ ɳɢɩɰɚɦɢ.  

Ɉɫɶ ɫɢɦɦɟɬɪɢɢ ɜɵɞɟɥɹɥɚɫɶ ɞɟɤɨɪɢɪɨɜɚɧɧɵɦ ɳɢɩɰɨɦ ɰɟɧɬɪɚɥɶɧɨɣ ɱɚɫɬɢ ɢ 

ɮɥɚɧɝɨɜɵɦɢ ɦɧɨɝɨɳɢɩɰɨɜɵɦɢ ɲɚɬɪɚɦɢ. ɋɨɨɪɭɠɟɧɢɟ ɨɯɜɚɬɵɜɚɟɬ ɦɨɳɧɵɣ ɤɚɪɧɢɡ 

ɫ ɚɪɤɚɬɭɪɧɵɦ ɩɨɹɫɨɦ. ɋɮɨɪɦɢɪɨɜɚɧɵ ɩɨ ɬɪɢ, ɫɬɪɟɥɶɱɚɬɵɟ ɨɤɨɧɧɵɟ ɩɪɨёɦɵ, ɱɟɪɟ-

ɞɭɸɬɫɹ ɫ ɦɚɫɫɢɜɧɵɦɢ ɩɨɥɭɤɨɥɨɧɧɚɦɢ, ɩɪɟɯɨɞɹɳɢɦɢ ɧɚɞ ɤɚɪɧɢɡɨɦ ɜ ɩɢɧɚɤɥɢ ɫ 
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ɤɨɧɭɫɨɜɢɞɧɵɦɢ ɤɪɵɲɚɦɢ. ȼ ɫɭɳɧɨɫɬɢ, ɡɞɚɧɢɟ ɜɵɩɨɥɧɟɧɨ ɜ ɞɭɯɟ ɷɤɥɟɤɬɢɤɢ, ɫ 

ɮɨɪɦɚɦɢ ɢ ɷɥɟɦɟɧɬɚɦɢ ɩɫɟɜɞɨɝɨɬɢɤɢ, ɤɚɤɨɜɵɦɢ ɹɜɥɹɸɬɫɹ ɤ ɩɪɢɦɟɪɭ, ɫɬɪɟɥɶɱɚɬɨɟ 

ɤɪɭɩɧɵɯ ɪɚɡɦɟɪɨɜ ɨɤɧɨ-ɞɜɟɪɶ ɢ ɦɧɨɝɨɫɬɭɩɟɧɱɚɬɵɟ ɤɨɦɩɨɡɢɰɢɢ ɚɬɬɢɤɨɜɵɯ ɫɬɟɧɨɤ. 

ɉɨɱɟɦɭ ɩɨɹɜɢɥɨɫɶ ɬɚɤɨɟ ɫɬɪɚɧɧɨɟ ɧɚɡɜɚɧɢɟ «Ɇɚɜɪɢɬɚɧɢɹ» ɞɨ ɫɢɯ ɩɨɪ ɧɢɤɨ-

ɦɭ ɧɟ ɢɡɜɟɫɬɧɨ. ɋɤɨɪɟɟ ɜɫɟɝɨ ɡɞɚɧɢɟ ɧɚɡɜɚɧɨ ɡɚ ɫɱёɬ ɭɧɢɤɚɥɶɧɨɣ ɚɪɯɢɬɟɤɬɭɪɚ ɡɞɚ-

ɧɢɹ ɢ ɹɪɤɨ ɜɵɪɚɠɟɧɧɵɯ ɷɥɟɦɟɧɬɨɜ ɩɫɟɜɞɨɝɨɬɢɤɢ. ȿɳɟ ɩɪɢ ɫɬɪɨɢɬɟɥɶɫɬɜɟ ɫɨɨɪɭ-

ɠɟɧɢɹ ɡɚɪɚɧɟɟ ɩɨɞɩɢɫɵɜɚɥɢ ɞɨɝɨɜɨɪɵ ɧɚ ɚɪɟɧɞɭ ɦɟɫɬ. 

Ƚɨɪɨɞɫɤɢɟ ɬɨɪɝɨɜɵɟ ɪɹɞɵ «Ɇɚɜɪɢɬɚɧɢɹ» ɹɜɥɹɟɬɫɹ ɩɚɦɹɬɧɢɤɨɦ ɚɪɯɢɬɟɤɬɭɪɵ 

ɢ ɝɪɚɞɨɫɬɪɨɢɬɟɥɶɫɬɜɚ ɮɟɞɟɪɚɥɶɧɨɝɨ ɡɧɚɱɟɧɢɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɍɤɚɡɨɦ ɉɪɟɡɢɞɟɧɬɚ 

ɊɎ № 176 ɨɬ 20.02.1995 ɝ. 

 

Ɋɢɫɭɧɨɤ 16 – Ƚɨɪɨɞɫɤɢɟ ɬɨɪɝɨɜɵɟ ɪɹɞɵ «Ɇɚɜɪɢɬɚɧɢɹ» ɏɏ ɜɟɤɚ 

 

 

Ɋɢɫɭɧɨɤ 17 – Ƚɨɪɨɞɫɤɢɟ ɬɨɪɝɨɜɵɟ ɪɹɞɵ «Ɇɚɜɪɢɬɚɧɢɹ» ɏɏI ɜɟɤɚ 
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3.3.2 Ɍɪɢɭɦɮɚɥɶɧɚɹ ɚɪɤɚ («ɐɚɪɫɤɢɟ ɜɨɪɨɬɚ») 

ȼ 1891 ɝɨɞɭ ɩɥɚɧɢɪɨɜɚɥɫɹ ɩɪɢɟɡɞ ɜ ɷɬɨɬ ɤɪɚɣ ɧɚɫɥɟɞɧɢɤɚ ɩɪɟɫɬɨɥɚ ɰɟɫɚɪɟɜɢ-

ɱɚ ɇɢɤɨɥɚɹ Ⱥɥɟɤɫɚɧɞɪɨɜɢɱɚ. Ɉɛɵɱɧɨ ɤ ɩɪɢɟɡɞɭ ɬɚɤɢɯ ɜɵɫɨɤɨɩɨɫɬɚɜɥɟɧɧɵɯ ɝɨɫɬɟɣ 

ɫɬɪɨɢɥɢ ɞɟɪɟɜɹɧɧɵɟ ɚɪɤɢ. ɇɨ ɩɨɫɤɨɥɶɤɭ Ȼɥɚɝɨɜɟɳɟɧɫɤ ɹɜɥɹɥɫɹ ɝɨɪɨɞɨɦ ɬɨɪɝɨɜɵɦ 

ɢ ɛɨɝɚɬɵɦ, ɬɨ ɨɧ ɦɨɝ ɩɨɡɜɨɥɢɬɶ ɫɟɛɟ ɛɨɥɟɟ ɞɨɪɨɝɭɸ ɚɪɤɭ. 

ɉɪɨɟɤɬ ɩɨɫɬɪɨɣɤɢ ɚɪɤɢ ɢ ɧɚɛɥɸɞɟɧɢɟ ɡɚ ɯɨɞɨɦ ɟё ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɛɵɥɢ ɨɬɞɚ-

ɧɵ ɚɪɯɢɬɟɤɬɨɪɭ ɂɨɫɢɮɭ Ȼɭɤɨɜɟɰɤɨɦɭ. ɋɬɨɢɦɨɫɬɶ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɫɨɫɬɚɜɢɥɚ 10 ɬɵ-

ɫɹɱ ɪɭɛɥɟɣ.  

ɉɨ ɨɤɨɧɱɚɧɢɸ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɚɪɤɚ ɩɨɥɭɱɢɥɚɫɶ ɭɧɢɤɚɥɶɧɨɣ ɢ ɜɟɥɢɤɨɥɟɩɧɨɣ. 

ɉɨ ɩɪɨɩɨɪɰɢɹɦ ɨɧɚ ɨɱɟɧɶ ɩɨɯɨɠɚ ɧɚ ɞɪɭɝɭɸ – ɡɧɚɦɟɧɢɬɭɸ ɚɪɤɭ Ɍɢɬɚ, ɤɨɬɨɪɚɹ 

ɫɬɨɢɬ ɜ Ɋɢɦɟ. ɉɨ ɤɨɦɩɨɡɢɰɢɢ ɨɧɚ ɫɨɫɬɨɢɬ ɢɡ ɱёɬɤɢɯ ɤɥɚɫɫɢɱɟɫɤɢɯ ɷɥɟɦɟɧɬɨɜ. Ⱥɪ-

ɯɢɬɟɤɬɨɪ ɩɵɬɚɥɫɹ ɤɚɤ ɦɨɠɧɨ ɛɨɥɶɲɟ ɟё ɨɬɞɟɥɚɬɶ. ȼ ɚɪɤɟ ɜɢɞɧɵ ɷɥɟɦɟɧɬɵ ɬɚɤ 

ɧɚɡɵɜɚɟɦɨɝɨ ɪɭɫɫɤɨɝɨ ɢɦɩɟɪɫɤɨɝɨ ɫɬɢɥɹ: ɲɚɬɪɵ, ɤɨɤɨɲɧɢɤɢ, ɤɚɩɥɟɨɛɪɚɡɧɵɟ ɤɨɧ-

ɫɨɥɢ, ɜɚɡɨɧɨɨɛɪɚɡɧɵɟ ɭɝɥɨɜɵɟ ɤɨɥɨɧɧɵ ɢ ɞɪɭɝɢɟ ɷɥɟɦɟɧɬɵ. ȼ ɜɟɪɯɧɟɣ ɱɚɫɬɢ ɚɪɤɢ 

ɛɵɥ ɢɡɨɛɪɚɡɢɥɢ ɝɟɪɛ Ⱥɦɭɪɫɤɨɣ ɨɛɥɚɫɬɢ ɫ ɞɚɬɨɣ 1891, ɧɚɞ ɤɚɪɧɢɡɨɦ ɜ ɧɢɲɚɯ ɛɵɥɢ 

ɩɨɦɟɳɟɧɵ 2 ɢɤɨɧɵ: ɫɨ ɫɬɨɪɨɧɵ Ⱥɦɭɪɚ – ɫɜɹɬɢɬɟɥɹ ɇɢɤɨɥɚɹ, Ɇɢɪɥɢɤɢɣɫɤɨɝɨ ɑɭ-

ɞɨɬɜɨɪɰɚ, ɫɨ ɫɬɨɪɨɧɵ ɝɨɪɨɞɚ – ɢɤɨɧɚ Ȼɥɚɝɨɜɟɳɟɧɢɹ ɉɪɟɫɜɹɬɨɣ Ȼɨɝɨɪɨɞɢɰɵ. ɇɚ 

ɜɟɪɯɭ ɚɪɤɢ ɭɫɬɚɧɨɜɥɟɧɵ ɞɜɟ ɛɚɲɧɢ ɫ ɞɜɭɝɥɚɜɵɦɢ ɨɪɥɚɦɢ. 

ȼ 1913 – 1914 ɛɵɥ ɩɪɨɢɡɜɟɞɟɧ ɧɟɛɨɥɶɲɨɣ ɪɟɦɨɧɬ ɚɪɤɢ. ɇɨ ɷɬɨɝɨ ɧɟ ɯɜɚɬɚɥɨ 

ɞɥɹ ɛɨɥɟɟ ɨɫɧɨɜɚɬɟɥɶɧɨɣ ɪɟɤɨɧɫɬɪɭɤɰɢɢ, ɧɟɨɛɯɨɞɢɦɵ ɛɵɥɢ ɞɟɧɶɝɢ, ɧɨ ɜ ɬɨ ɜɪɟɦɹ 

ɛɵɥɨ ɭɠɟ ɧɟ ɞɨ ɚɪɤɢ. ȼ 1923 ɝɨɞɭ, ɩɨɫɥɟ ɪɟɜɨɥɸɰɢɢ ɭ ɝɨɪɨɞɫɤɢɯ ɜɥɚɫɬɟɣ ɜɨɡɧɢɤɥɨ 

ɠɟɥɚɧɢɟ ɩɟɪɟɞɟɥɚɬɶ ɷɬɨɬ ɩɚɦɹɬɧɢɤ. ȼɦɟɫɬɨ ɞɜɭɝɥɚɜɵɯ ɨɪɥɨɜ ɩɥɚɧɢɪɨɜɚɥɢ ɭɫɬɚɧɨ-

ɜɢɬɶ ɩɹɬɢɤɨɧɟɱɧɵɟ ɡɜɟɡɞɵ, ɛɚɲɧɢ ɫ ɨɪɥɚɦɢ ɛɵɥɢ ɭɛɪɚɧɵ. ɋɨ ɜɪɟɦɟɧɟɦ ɚɪɤɚ ɭɫɬɚ-

ɪɟɜɚɥɚ ɢ ɬɪɟɛɨɜɚɥɚ ɪɟɫɬɚɜɪɚɰɢɢ, ɚ ɧɚɜɨɞɧɟɧɢɟ 1928 ɝɨɞɚ ɞɨɫɬɚɬɨɱɧɨ ɫɢɥɶɧɨ ɩɨɞ-

ɩɨɪɬɢɥɨ ɟё ɨɫɧɨɜɚɧɢɟ. Ɋɟɦɨɧɬɢɪɨɜɚɬɶ ɚɪɤɭ ɧɢɤɬɨ ɧɟ ɫɬɚɥ. ȼ 1936 ɝɨɞɭ ɟё ɫɧɟɫɥɢ. 

ɉɟɪɜɨɟ ɭɩɨɦɢɧɚɧɢɟ ɨ ɜɨɫɫɨɡɞɚɧɢɢ ɚɪɤɢ ɩɪɨɢɡɨɲɥɨ ɜ 90ɯ ɝɨɞɚɯ. ɇɚɱɚɥɢ 

ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɥɢɲɶ ɜ 2005 ɝɨɞɭ. ɇɚ ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɛɵɥɨ ɩɨɬɪɚɱɟɧɨ ɨɤɨɥɨ 9 ɦɢɥ-

ɥɢɨɧɨɜ ɪɭɛɥɟɣ, ɞɟɧɶɝɢ ɤɚɤ ɢ ɧɚ ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɩɟɪɜɨɣ ɚɪɤɢ 1891 ɝɨɞɚ ɛɵɥɢ ɫɨɛɪɚ-

ɧɵ ɝɨɪɨɠɚɧɚɦɢ. 

ɋɜɨɞ ɚɪɤɢ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɠɟɥɟɡɨɛɟɬɨɧɧɭɸ ɤɨɧɫɬɪɭɤɰɢɸ ɜɟɫɨɦ ɛɨɥɟɟ 20 
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ɬɨɧɧ. Ʉɥɚɞɤɚ ɜɵɩɨɥɧɟɧɚ ɢɡ ɤɢɪɩɢɱɚ, ɚɪɯɢɬɟɤɬɭɪɧɵɟ ɞɟɬɚɥɢ - ɢɡ ɩɨɥɢɦɟɪɛɟɬɨɧɚ 

(ɢɫɤɭɫɫɬɜɟɧɧɨɝɨ ɤɚɦɧɹ), ɤɟɪɚɦɢɤɢ. Ƚɟɪɛɵ ɜɵɤɨɜɚɧɵ ɢɡ ɠɟɥɟɡɚ, ɦɟɞɢ ɢ ɥɚɬɭɧɢ ɩɨ 

ɩɪɨɟɤɬɭ, ɚ ɢɤɨɧɵ ɢɡɝɨɬɨɜɥɟɧɵ ɢɡ ɤɟɪɚɦɢɤɢ. Ʉɪɨɦɟ ɬɨɝɨ, ɫɨ ɫɬɨɪɨɧɵ ɩɥɨɳɚɞɢ ɩɨ-

ɛɟɞɵ ɚɪɤɭ ɭɤɪɚɲɚɟɬ ɞɚɬɚ ɟё ɜɬɨɪɨɝɨ ɪɨɠɞɟɧɢɹ – 2005, ɚ ɬɚɤɠɟ ɭɠɟ ɡɧɚɤɨɦɵɟ ɫɥɨɜɚ: 

«Ɂɟɦɥɹ Ⱥɦɭɪɫɤɚɹ ɛɵɥɚ, ɟɫɬɶ ɢ ɛɭɞɟɬ ɪɭɫɫɤɨɣ». 

ɇɨɜɟɣɲɚɹ ɚɪɤɚ ɩɪɚɤɬɢɱɟɫɤɢ ɧɟ ɢɦɟɥɚ ɨɬɥɢɱɢɣ ɨɬ ɩɟɪɨɜɨɣ ɩɨɫɬɪɨɣɤɢ 1891 

ɝɨɞɚ. ɉɪɨɢɡɨɲɥɢ ɢɡɦɟɧɟɧɢɹ ɢɤɨɧɵ ɫɨ ɫɬɨɪɨɧɵ ɇɚɛɟɪɟɠɧɨɣ: ɜɦɟɫɬɨ ɇɢɤɨɥɚɹ ɑɭ-

ɞɨɬɜɨɪɰɚ ɩɨɦɟɫɬɢɥɢ ɥɢɤ ɫɚɦɨɝɨ ɇɢɤɨɥɚɹ II, ɦɭɱɟɧɢɤɚ, ɤɚɧɨɧɢɡɢɪɨɜɚɧɧɨɝɨ ɰɟɪɤɨ-

ɜɶɸ. ɂɤɨɧɵ ɛɵɥɢ ɨɫɜɹɳɟɧɵ ɢ ɭɫɬɚɧɨɜɥɟɧɵ 25 ɨɤɬɹɛɪɹ 2005 ɝɨɞɚ. ɇɚ ɫɬɟɧɚɯ ɚɪɤɢ, 

ɩɨɞ ɫɜɨɞɨɦ ɭɫɬɚɧɨɜɥɟɧɵ ɦɟɬɚɥɥɢɱɟɫɤɢɟ ɩɚɦɹɬɧɵɟ ɞɨɫɤɢ ɫ ɢɦɟɧɚɦɢ ɚɪɯɢɬɟɤɬɨɪɨɜ 

ɢ ɠɟɪɬɜɨɜɚɬɟɥɟɣ. 4 ɨɤɬɹɛɪɹ 2005 ɝɨɞɚ ɜ Ⱦɟɧɶ ɇɚɪɨɞɧɨɝɨ ɟɞɢɧɫɬɜɚ ɫɨɫɬɨɹɥɚɫɶ ɰɟ-

ɪɟɦɨɧɢɹ ɨɫɜɹɳɟɧɢɹ ɜɧɨɜɶ ɜɨɫɫɨɡɞɚɧɧɨɣ Ɍɪɢɭɦɮɚɥɶɧɨɣ ɚɪɤɢ. 

Ɍɪɢɭɦɮɚɥɶɧɚɹ ɚɪɤɚ ɜ Ȼɥɚɝɨɜɟɳɟɧɫɤɟ ɷɬɨ ɧɟ ɩɪɨɫɬɨ ɚɪɯɢɬɟɤɬɭɪɧɨɟ ɫɨɨɪɭɠɟ-

ɧɢɟ – ɷɬɨ ɫɢɦɜɨɥ ɧɚɲɟɣ ɢɫɬɨɪɢɢ ɢ ɧɚɲɚ ɩɚɦɹɬɶ. ɗɬɨ ɩɪɟɞɦɟɬ ɝɨɪɞɨɫɬɢ ɝɨɪɨɠɚɧ, 

ɤɨɬɨɪɵɟ ɜɨɫɫɬɚɧɨɜɢɥɢ ɟё ɫɩɭɫɬɹ ɦɧɨɝɢɟ ɝɨɞɵ ɡɚɛɜɟɧɢɹ. Ɍɚɤ ɤɚɤ ɷɬɨ ɢɫɬɨɪɢɱɟɫɤɚɹ 

ɪɟɤɨɧɫɬɪɭɤɰɢɹ, ɬɨ ɢɫɬɨɪɢɱɟɫɤɢɦ ɩɚɦɹɬɧɢɤɨɦ ɜ ɩɪɹɦɨɦ ɡɧɚɱɟɧɢɢ ɨɧɚ ɧɟ ɹɜɥɹɟɬɫɹ. 

ɗɬɨ «ɨɛɴɟɤɬ, ɭɜɟɤɨɜɟɱɢɜɚɸɳɢɣ ɩɚɦɹɬɶ ɥɸɞɟɣ ɢ ɢɫɬɨɪɢɱɟɫɤɢɟ ɫɨɛɵɬɢɹ» ɉɪɢɦɟɪ 

«ɫɬɚɪɨɣ» ɢ «ɧɨɜɨɣ» ɚɪɤɢ ɦɨɠɧɨ ɭɜɢɞɟɬɶ ɧɚ ɪɢɫɭɧɤɟ 18 ɢ 19. 

 

Ɋɢɫɭɧɨɤ 18 – Ɍɪɢɭɦɮɚɥɶɧɚɹ ɚɪɤɚ («ɐɚɪɫɤɢɟ ɜɨɪɨɬɚ») ɏɏ ɜɟɤɚ 
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Ɋɢɫɭɧɨɤ 19 – Ɍɪɢɭɦɮɚɥɶɧɚɹ ɚɪɤɚ («ɐɚɪɫɤɢɟ ɜɨɪɨɬɚ») ɏɏI ɜɟɤɚ 

 

  3.3.3 «ɑɚɣɧɚɹ ɪɚɡɜɟɫɨɱɧɚɹ ɢ ɪɨɡɥɢɜ ɜɢɧ» ɬɨɪɝɨɜɨɝɨ ɞɨɦɚ ɂ.ə.ɑɭɪɢɧ ɢ Ʉɨ 

  Ɂɞɚɧɢɟ ɫɨɨɪɭɞɢɥɢ ɜ 1910-ɟ ɝɨɞɵ. ȼɧɭɬɪɢ ɧɟɝɨ ɪɚɫɩɨɥɚɝɚɥɢɫɶ ɷɥɟɤɬɪɢɱɟɫɤɢɟ 

ɱɚɟ ɨɱɢɫɬɢɬɟɥɶɧɵɟ ɚɩɩɚɪɚɬɵ, ɩɪɨɢɡɜɨɞɢɥɚɫɶ ɪɚɡɜɟɫɤɚ ɢ ɭɤɭɩɨɪɤɚ ɱɚɹ ɢ ɪɨɡɥɢɜ 

ɜɢɧ. 

«ɑɚɣɧɚɹ ɪɚɡɜɟɫɨɱɧɚɹ ɢ ɪɨɡɥɢɜ ɜɢɧ» ɫɬɚɥɚ ɨɞɧɢɦ ɢɡ ɡɞɚɧɢɣ, ɮɨɪɦɢɪɭɸɳɢɯ 

ɩɥɨɳɚɞɶ Ƚɨɫɬɢɧɨɞɜɨɪɫɤɨɝɨ ɛɚɡɚɪɚ. Ɂɞɚɧɢɟ ɫɨɫɬɨɢɬ ɢɡ ɞɜɭɯ ɷɬɚɠɟɣ, ɤɢɪɩɢɱɧɨɟ.  

Ɂɞɚɧɢɟ ɜɵɩɨɥɧɟɧɨ ɜ ɫɬɢɥɟ ɫɢɛɢɪɫɤɨɟ ɛɚɪɨɤɤɨ ɫ ɧɚɪɹɞɧɨɣ ɩɨɥɢɯɪɨɦɢɟɣ ɫɬɟɧ, 

ɜɵɪɚɡɢɬɟɥɶɧɨɟ ɩɨ ɚɪɯɢɬɟɤɬɭɪɟ, ɩɨ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɩɪɢɬɹɝɢɜɚɟɬ ɜɡɝɥɹɞɵ ɦɢɦɨ 

ɩɪɨɯɨɞɹɳɢɯ ɥɸɞɟɣ. ȼɪɟɦɹ ɫɞɟɥɚɥɨ ɫɜɨɟ ɞɟɥɨ, ɤ ɫɨɠɚɥɟɧɢɟ ɩɨ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ 

ɫɨɯɪɚɧɢɥɫɹ ɧɟ ɜɟɫɶ ɮɚɫɚɞ ɡɞɚɧɢɹ, ɱɚɫɬɶ ɷɤɫɬɟɪɶɟɪɚ ɛɵɥɚ ɪɚɡɪɭɲɟɧɚ ɢɥɢ ɩɟɪɟɞɟɥɚ-

ɧɚ, ɢɡɦɟɧɟɧɢɹ ɤɨɫɧɭɥɢɫɶ ɩɟɪɜɨɝɨ ɷɬɚɠɚ, ɜɚɡɨɧɨɜ ɢ ɛɚɥɹɫɢɧ. 

ɇɚ ɰɟɧɬɪɚɥɶɧɨɦ ɮɚɫɚɞɟ ɜɢɞ ɱɟɬɵɪёɯ ɪɢɡɚɥɢɬɨɜ, ɧɚɞ ɩɪɨɟɦɨɦ ɩɨɫɬɪɨɟɧɵ ɩɚɪɚ 

ɤɭɩɨɥɨɜ. ɑɚɫɬɢɱɧɨ ɡɚɥɨɠɟɧɵ ɩɪɨёɦɵ ɨɤɨɧ, ɜ ɩɪɨɲɥɨɦ ɢɯ ɢɫɩɨɥɶɡɨɜɚɥɢ ɩɨ ɧɚɡɧɚ-

ɱɟɧɢɸ. 

Ⱦɚɧɧɵɣ ɚɪɯɢɬɟɤɬɭɪɧɵɣ ɨɛɴɟɤɬ ɷɬɨ ɬɜɨɪɟɧɢɟ ɧɟɢɡɜɟɫɬɧɨɝɨ ɜɟɧɫɤɨɝɨ ɚɪɯɢɬɟɤ-

ɬɨɪɚ. ɉɪɟɞɩɨɥɨɠɢɬɟɥɶɧɨ, ɬɚɦ ɠɟ ɛɵɥɢ ɡɚɤɚɡɚɧɵ ɷɥɟɦɟɧɬɵ ɦɟɞɧɨɝɨ ɞɟɤɨɪɚ ɢ ɫɬɚ-

ɬɭɢ. ȼɨɡɦɨɠɧɨ ɥɢɲɶ ɩɨɞɪɚɡɭɦɟɜɚɬɶ ɤɚɤ ɨɧɢ ɹɪɤɨ ɛɥɟɫɬɟɥɢ ɩɨɫɥɟ ɩɨɫɬɪɨɣɤɢ, ɟɫɥɢ 

ɬɨɥɶɤɨ ɢɯ ɧɟ ɩɨɛɟɥɢɥɢ ɫɪɚɡɭ ɜɨ ɜɪɟɦɹ ɫɬɪɨɢɬɟɥɶɫɬɜɚ. Ɇɟɞɶ ɨɱɟɧɶ ɥɟɝɤɨ ɩɨɞɞɚɟɬɫɹ 

ɤɨɪɪɨɡɢɢ ɢ ɧɚ ɨɬɤɪɵɬɨɦ ɩɪɨɫɬɪɚɧɫɬɜɟ ɡɟɥɟɧɟɟɬ. 

ȼɨ ɜɪɟɦɹ ɜɨɣɧɵ ɡɞɟɫɶ ɪɚɫɩɨɥɚɝɚɥɨɫɶ Ȼɥɚɝɨɜɟɳɟɧɫɤɨɟ ɪɟɱɧɨɟ ɭɱɢɥɢɳɟ, ɫɬɚ-
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ɬɭɢ ɢ ɜɚɡɨɧɵ, ɧɚɯɨɞɹɳɢɟɫɹ ɧɚ ɤɪɵɲɟ, ɜɵɤɪɚɫɢɥɢ ɱɟɪɧɨɣ ɤɪɚɫɤɨɣ. ȼɨɡɦɨɠɧɨ, ɢɡ 

ɫɬɪɚɬɟɝɢɱɟɫɤɢɯ ɫɨɨɛɪɚɠɟɧɢɣ, ɡɚɬɪɭɞɧɹɹ ɩɪɢɰɟɥɢɜɚɧɢɟ ɩɪɢ ɜɨɡɦɨɠɧɨɦ ɨɛɫɬɪɟɥɟ ɫ 

ɹɩɨɧɫɤɨɣ ɫɬɨɪɨɧɵ. 

    ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ – ɡɞɟɫɶ ɧɚɯɨɞɢɬɫɹ ɨɛɥɚɫɬɧɚɹ ɞɟɬɫɤɚɹ ɛɢɛɥɢɨɬɟɤɚ. ɉɨ 

ɚɞɪɟɫɭ: ɭɥɢɰɚ Ȼɨɝɞɚɧɚ ɏɦɟɥɶɧɢɰɤɨɝɨ 1Ȼ. 

 

Ɋɢɫɭɧɨɤ 20 – «ɑɚɣɧɚɹ ɪɚɡɜɟɫɨɱɧɚɹ ɢ ɪɨɡɥɢɜ ɜɢɧ» ɬɨɪɝɨɜɨɝɨ ɞɨɦɚ ɂ.ə.ɑɭɪɢɧ 
ɢ Ʉɨ ɏɏI ɜɟɤɚ 

 

3.3.4 ɍɧɢɜɟɪɫɚɥɶɧɵɣ ɦɚɝɚɡɢɧ Ɍɨɪɝɨɜɨɝɨ Ⱦɨɦɚ «ɂ.ə. ɑɭɪɢɧ ɢ Ʉɨ» 

Ɍɨɪɝɨɜɵɣ Ⱦɨɦ «ɂ.ə. ɑɭɪɢɧ ɢ Ʉɨ» ɪɚɫɩɨɥɚɝɚɥɫɹ ɜɨ ɦɧɨɝɢɯ ɝɨɪɨɞɚɯ Ⱦɚɥɶɧɟɝɨ 

ɜɨɫɬɨɤɚ. Ɍɚɤ ɠɟ ɩɨɦɢɦɨ ɬɨɪɝɨɜɥɢ ɬɨɪɝɨɜɵɣ ɞɨɦ ɩɪɨɦɵɲɥɹɥ ɩɪɟɞɩɪɢɧɢɦɚɬɟɥɶ-

ɫɬɜɨɦ. ȼ Ȼɥɚɝɨɜɟɳɟɧɫɤɟ Ɍɨɪɝɨɜɵɣ Ⱦɨɦ ɜ ɪɚɡɧɨɟ ɜɪɟɦɹ ɢɦɟɥ ɧɟɫɤɨɥɶɤɨ ɦɚɝɚɡɢɧɨɜ, 

ɤɨɠɟɜɟɧɧɵɣ, ɫɩɢɱɟɱɧɭɸ ɮɚɛɪɢɤɭ, ɬɢɩɨɥɢɬɨɝɪɚɮɢɸ ɫ ɮɚɛɪɢɤɨɣ ɤɨɧɬɨɪɫɤɢɯ ɤɧɢɝ.  

Ɍɚɤ ɠɟ ɜ Ɍɨɪɝɨɜɨɦ ɞɨɦɟ ɧɚɯɨɞɢɥɨɫɶ ɚɬɟɥɶɟ ɦɭɠɫɤɨɝɨ ɢ ɞɚɦɫɤɨɝɨ ɩɥɚɬɶɹ. 

ȼ ɧɟɢɡɦɟɧɧɨɦ ɜɢɞɟ ɨɫɬɚɥɚɫɶ ɮɚɛɪɢɤɚ ɬɟɪɬɵɯ ɤɪɚɫɨɤ, ɨɧɚ ɪɚɫɩɨɥɚɝɚɟɬɫɹ ɜɨ 

ɞɜɨɪɟ, ɜɵɜɟɫɤɚ ɬɚɤ ɠɟ ɜɢɫɢɬ ɧɚ ɩɪɟɠɧɟɦ ɦɟɫɬɟ.  

ȼ 1930 ɝɨɞɭ ɧɚ ɷɬɨɦ ɦɟɫɬɟ ɧɚɯɨɞɢɥɫɹ ɬɟɯɧɢɤɭɦ ɜɨɞɧɵɯ ɩɭɬɟɣ ɫɨɨɛɳɟɧɢɹ 

ɇɚɪɤɨɦɪɟɱɮɥɨɬɚ, ɩɨɡɞɧɟɟ ɩɟɪɟɢɦɟɧɨɜɚɥɫɹ ɜ ɪɟɱɧɨɟ ɭɱɢɥɢɳɟ. Ɏɚɫɚɞ ɳɟɞɪɨ ɨɬɞɟ-

ɥɚɧ ɥɚɬɭɧɧɵɦɢ ɞɟɬɚɥɹɦɢ ɷɤɫɬɟɪɶɟɪɚ ɢ ɜɚɡɚɦɢ. Ɂɞɚɧɢɟ ɩɨ ɮɚɫɚɞɚɦ ɛɨɝɚɬɨ ɞɟɤɨɪɢ-

ɪɨɜɚɧɨ ɧɚɤɥɚɞɧɵɦɢ ɥɚɬɭɧɧɵɦɢ ɷɥɟɦɟɧɬɚɦɢ ɢ ɜɚɡɚɦɢ. Ʉɭɩɨɥɚ ɭɤɪɚɲɟɧɵ ɦɟɬɚɥɥɢ-

ɱɟɫɤɨɣ ɲɬɚɦɩɨɜɚɧɧɨɣ ɤɪɨɜɥɟɣ. 

Ⱥɪɯɢɬɟɤɬɭɪɧɨɟ ɫɨɨɪɭɠɟɧɢɟ ɫɨɞɟɪɠɢɬ ɜ ɫɟɛɟ ɨɞɧɨɜɪɟɦɟɧɧɨ ɱɟɬɵɪɟ ɛɚɪɨɤɤɨ ɢ 
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ɧɟɨɤɥɚɫɫɢɤɢ, ɨɛɴɟɞɢɧɹɸɳɢɣ ɧɟɩɨɜɬɨɪɢɦɵɣ ɢ ɫɨɱɧɵɣ ɤɨɥɨɪɢɬ ɩɥɚɫɬɢɤɢ ɮɚɫɚɞɨɜ. 

ɋɜɨɣ ɧɵɧɟɲɧɢɣ ɨɛɥɢɤ ɡɞɚɧɢɟ ɩɪɢɨɛɪɟɥɨ ɩɨɫɥɟ 1982 ɝɨɞɚ, ɤɨɝɞɚ ɛɵɥɚ ɡɚɜɟɪ-

ɲɟɧɚ ɟɝɨ ɪɟɤɨɧɫɬɪɭɤɰɢɹ. 

ȼ 1971 ɝɨɞɭ ɷɬɨ ɜɟɥɢɤɨɥɟɩɧɨɟ ɩɨ ɫɜɨɟɦɭ ɜɢɞɭ ɫɨɨɪɭɠɟɧɢɟ ɩɟɪɟɞɚɥɢ ɞɟɬɹɦ. 

ɉɨ ɧɚɫɬɨɹɜɲɟɟ ɜɪɟɦɹ ɡɞɟɫɶ ɪɚɫɩɨɥɨɠɢɥɫɹ ɐɗȼ (ɐɟɧɬɪ ɷɫɬɟɬɢɱɟɫɤɨɝɨ ɜɨɫɩɢɬɚɧɢɹ 

ɢɦɟɧɢ Ȼɟɥɨɝɥɚɡɨɜɚ) 

Ɂɞɚɧɢɟ ɹɜɥɹɟɬɫɹ ɩɚɦɹɬɧɢɤɨɦ ɚɪɯɢɬɟɤɬɭɪɵ ɢ ɝɪɚɞɨɫɬɪɨɢɬɟɥɶɫɬɜɚ ɮɟɞɟɪɚɥɶɧɨ-

ɝɨ (ɨɛɳɟɪɨɫɫɢɣɫɤɨɝɨ) ɡɧɚɱɟɧɢɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɍɤɚɡɨɦ ɉɪɟɡɢɞɟɧɬɚ ɊɎ № 176 ɨɬ 

20.02.1995ɝ. 

Ɏɨɬɨɝɪɚɮɢɢ ɡɞɚɧɢɹ ɡɚ ɏɏ ɢ XXI ɜɟɤɚ ɦɨɠɧɨ ɭɜɢɞɟɬɶ ɧɚ ɪɢɫɭɧɤɟ 21 ɢ 22. 

 

Ɋɢɫɭɧɨɤ 21 – ɍɧɢɜɟɪɫɚɥɶɧɵɣ ɦɚɝɚɡɢɧ Ɍɨɪɝɨɜɨɝɨ Ⱦɨɦɚ «ɂ.ə. ɑɭɪɢɧ ɢ Ʉɨ» 
ɏɏ ɜɟɤɚ 

 

 

Ɋɢɫɭɧɨɤ 22 – ɍɧɢɜɟɪɫɚɥɶɧɵɣ ɦɚɝɚɡɢɧ Ɍɨɪɝɨɜɨɝɨ Ⱦɨɦɚ «ɂ.ə. ɑɭɪɢɧ ɢ Ʉɨ» 
ɏɏI ɜɟɤɚ 
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3.3.5 ɉɚɦɹɬɧɢɤ ȼ.ɂ. Ʌɟɧɢɧɭ ɜ ɫɤɜɟɪɟ  

Ɉɤɨɥɨ ɩɥɨɳɚɞɢ 26 ɹɧɜɚɪɹ 1924 ɝɨɞɚ ɜ ɞɟɧɶ ɩɨɯɨɪɨɧ Ʌɟɧɢɧɚ ɛɵɥɚ ɫɨɜɟɪɲɢ-

ɥɚɫɶ ɡɚɤɥɚɞɤɚ ɩɚɦɹɬɧɢɤɚ ȼ.ɂ. Ʌɟɧɢɧɭ. Ɍɨɪɠɟɫɬɜɟɧɧɨɟ ɨɬɤɪɵɬɢɟ ɩɚɦɹɬɧɢɤɚ ɩɪɨ-

ɢɡɨɲɥɨ ɩɟɪɜɨɝɨ ɦɚɹ 1925 ɝɨɞɚ.  

ȼ ɨɫɧɨɜɭ ɩɚɦɹɬɧɢɤɚ ɥɟɝɥɚ ɮɨɬɨɝɪɚɮɢɹ Ƚ.ɉ. Ƚɨɥɶɞɲɬɟɣɧɚ, ɡɚɩɟɱɚɬɥɟɜɲɚɹ 

ȼ.ɂ. Ʌɟɧɢɧɚ ɩɪɨɢɡɧɨɫɢɜɲɟɝɨ ɪɟɱɶ ɧɚ Ʉɪɚɫɧɨɣ ɩɥɨɳɚɞɢ ɧɚ ɨɬɤɪɵɬɢɢ ɜɪɟɦɟɧɧɨɝɨ 

ɩɚɦɹɬɧɢɤɚ ɋɬɟɩɚɧɭ Ɋɚɡɢɧɭ ɩɟɪɜɨɝɨ ɦɚɹ 1919 ɝɨɞɚ. Ⱥɜɬɨɪ ɩɚɦɹɬɧɢɤɚ ȼ.ȼ. Ʉɨɡɥɨɜ. 

ɉɚɦɹɬɧɢɤ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɜɵɫɨɤɢɣ ɩɨɫɬɚɦɟɧɬ, ɜɟɪɯɧɹɹ ɱɚɫɬɶ ɤɨɬɨɪɨɝɨ – 

ɭɡɤɢɣ ɩɪɹɦɨɭɝɨɥɶɧɵɣ ɩɚɪɚɥɥɟɥɟɩɢɩɟɞ – ɫɬɨɢɬ ɧɚ ɦɚɫɫɢɜɧɨɦ ɲɢɪɨɤɨɦ ɨɫɧɨɜɚɧɢɢ 

ɜɵɥɨɠɟɧɧɵɣ ɰɢɤɥɢɱɧɨɣ ɤɥɚɞɤɨɣ ɢɡ ɛɭɬɨɜɨɝɨ ɤɚɦɧɹ ɧɚ ɰɟɦɟɧɬɧɨɦ ɪɚɫɬɜɨɪɟ ɢ ɩɟ-

ɪɟɤɪɵɬɵɣ ɤɚɦɟɧɧɨɣ ɩɥɢɬɨɣ. ɇɚ ɧɟɦ ɭɫɬɚɧɨɜɥɟɧɚ ɛɪɨɧɡɨɜɚɹ ɫɤɭɥɶɩɬɭɪɚ ȼ.ɂ. Ʌɟ-

ɧɢɧɚ ɫ ɩɪɨɫɬɟɪɬɨɣ ɜɩɟɪɟɞ ɪɭɤɨɣ. ɇɚ ɥɢɰɟɜɨɣ ɝɪɚɧɢ ɩɨɫɬɚɦɟɧɬɚ ɭɫɬɚɧɨɜɥɟɧɚ ɦɟɦɨ-

ɪɢɚɥɶɧɚɹ ɞɨɫɤɚ ɫ ɧɚɞɩɢɫɶɸ: «ɉɚɦɹɬɧɢɤ ɢɫɬɨɪɢɢ ɮɟɞɟɪɚɥɶɧɨɝɨ ɡɧɚɱɟɧɢɹ/ ȼ.ɂ. Ʌɟ-

ɧɢɧ/ 1925 ɝ./ ɫɤɭɥɶɩɬɨɪ ȼ.ȼ. Ʉɨɡɥɨɜ/ ɨɯɪɚɧɹɟɬɫɹ ɝɨɫɭɞɚɪɫɬɜɨɦ».  

ɉɨɫɬɚɧɨɜɥɟɧɢɟɦ ɋɨɜɟɬɚ ɦɢɧɢɫɬɪɨɜ ɊɋɎɋɊ №624 ɨɬ 04 ɞɟɤɚɛɪɹ 1974 ɝ.; ɍɤɚ-

ɡɨɦ ɉɪɟɡɢɞɟɧɬɚ ɊɎ №175 ɨɬ 20 ɮɟɜɪɚɥɹ 1995 ɝ. ɩɚɦɹɬɧɢɤ ɫɬɨɢɬ ɧɚ ɝɨɫɭɞɚɪɫɬɜɟɧ-

ɧɨɣ ɨɯɪɚɧɟ ɤɚɤ ɨɛɴɟɤɬ ɤɭɥɶɬɭɪɧɨɝɨ ɧɚɫɥɟɞɢɹ ɮɟɞɟɪɚɥɶɧɨɝɨ ɡɧɚɱɟɧɢɹ. 

 

Ɋɢɫɭɧɨɤ 23 – ɉɚɦɹɬɧɢɤ ȼ.ɂ. Ʌɟɧɢɧɭ ɜ ɫɤɜɟɪɟ ɏɏI ɜɟɤɚ 
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3.3.6 ɉɚɦɹɬɧɢɤ ɜɨɢɧɚɦ – ɚɦɭɪɰɚɦ, ɩɨɝɢɛɲɢɦ ɧɚ ɮɪɨɧɬɚɯ ȼɟɥɢɤɨɣ Ɉɬɟɱɟ-

ɫɬɜɟɧɧɨɣ ɜɨɣɧɵ 1941 – 1945 ɝɝ. 

Ɂɚɥɨɠɟɧɢɟ ɩɚɦɹɬɧɢɤɚ ɜɨɣɧɚɦ – ɚɦɭɪɰɚɦ, ɩɨɝɢɛɲɢɦ ɧɚ ɮɪɨɧɬɚɯ ȼɟɥɢɤɨɣ 

Ɉɬɟɱɟɫɬɜɟɧɧɨɣ ɜɨɣɧɵ 1941 – 1945 ɝɨɞɚɯ ɩɪɨɢɡɨɲɟɥ 9 ɦɚɹ 1965 ɝɨɞɚ. ɉɪɚɡɞɧɢɱɧɨɟ 

ɨɬɤɪɵɬɢɟ ɫɨɫɬɨɹɥɨɫɶ23 ɫɟɧɬɹɛɪɹ 1967 ɝɨɞɚ. Ⱥɜɬɨɪɵ ɞɚɧɧɨɝɨ ɦɟɦɨɪɢɚɥɶɧɨɝɨ ɤɨɦ-

ɩɥɟɤɫɚ – ɚɪɯɢɬɟɤɬɨɪɵ Ȼ.Ƚ. Ʉɨɩɚɟɜ, ɗ.ȼ. Ȼɪɟɣɲ, ȼ.ɉ. Ʌɚɪɢɨɧɨɜ, ɫɤɭɥɶɩɬɨɪ – ɑɟɪ-

ɧɢɰɤɢɣ. 

Ɇɟɦɨɪɢɚɥɶɧɵɣ ɤɨɦɩɥɟɤɫ ɢɦɟɟɬ ɜɢɞ ɜɟɪɬɢɤɚɥɶɧɨɣ ɫɬɟɥɵ, ɧɚ ɮɪɨɧɬɚɥɶɧɨɣ 

ɫɬɨɪɨɧɟ ɜɵɝɪɚɜɢɪɨɜɚɧɚ ɧɚɞɩɢɫɶ: «ȼɨɢɧɚɦ – ɚɦɭɪɰɚɦ, ɩɨɝɢɛɲɢɦ ɜ ɛɨɹɯ ɡɚ ɫɜɨɛɨɞɭ 

ɢ ɧɟɡɚɜɢɫɢɦɨɫɬɶ ɧɚɲɟɣ Ɋɨɞɢɧɵ ɜ ȼɟɥɢɤɨɣ Ɉɬɟɱɟɫɬɜɟɧɧɨɣ ɜɨɣɧɟ 1941 – 1945 ɝɨ-

ɞɚ», ɧɢɠɟ – ɛɚɪɟɥɶɟɮ ɫ ɢɡɨɛɪɚɠɟɧɢɟɦ ɜɨɢɧɚ-ɨɫɜɨɛɨɞɢɬɟɥɹ.  

ȼ ɨɛɪɚɡɟ ɩɹɬɢɤɨɧɟɱɧɨɣ ɡɜɟɡɞɵ ɭ ɨɫɧɨɜɚɧɢɹ ɫɬɟɥɵ ɩɚɦɹɬɢ ɫɨɨɪɭɠɟɧ «ɜɟɱɧɵɣ 

ɨɝɨɧɶ» ɫ ɝɚɡɨɜɨɣ ɩɨɞɜɨɞɤɨɣ. Ⱥɥɥɟɹ ɉɚɦɹɬɢ – ɬɚɤ ɧɚɡɵɜɚɟɬɫɹ ɞɨɪɨɝɚ ɢɡ ɦɪɚɦɨɪɚ 

ɜɟɞɭɳɚɹ ɜ ɩɚɦɹɬɧɢɤɭ. ȼ ɛɟɬɨɧɧɵɯ ɬɭɦɛɚɯ ɩɨ ɨɛɨɢɦ ɫɬɨɪɨɧɚɦ ɞɨɪɨɝɢ, ɜ ɭɝɥɭɛɥɟ-

ɧɢɹɯ ɦɨɧɭɦɟɧɬɚ ɫɩɪɹɬɚɧɵ ɤɚɩɫɭɥɵ ɢɡ ɫɬɟɤɥɚ ɫ ɡɟɦɥɟɣ ɝɨɪɨɞɨɜ-ɝɟɪɨɟɜ. 

ȼɵɝɪɚɜɢɪɨɜɚɧɵ 64 ɮɚɦɢɥɢɢ Ƚɟɪɨɟɜ ɋɨɜɟɬɫɤɨɝɨ ɋɨɸɡɚ ɢ 16 ɩɨɥɧɵɯ ɤɚɜɚɥɟ-

ɪɨɜ ɨɪɞɟɧɚ ɋɥɚɜɵ, ɧɚɩɢɫɚɧɵ ɧɟɡɚɛɵɜɚɟɦɵɟ ɫɥɨɜɚ: «ɇɢɤɬɨ ɧɟ ɡɚɛɵɬ – ɧɢɱɬɨ ɧɟ ɡɚ-

ɛɵɬɨ» ɢ ɢɡɨɛɪɚɠɟɧ ɨɪɞɟɧ ɉɨɛɟɞɵ.  

Ƚɟɨɪɝɢɟɜɫɤɨɣ ɥɟɧɬɨɱɤɨɣ ɭɜɟɧɱɚɧɚ ɫɬɟɧɚ ɩɚɦɹɬɢ. Ɋɹɞɨɦ ɫ ɰɟɧɬɪɚɥɶɧɵɦ ɩɚ-

ɦɹɬɧɢɤɨɦ ɩɨɫɬɪɨɟɧɚ ɫɬɟɥɚ ɜ ɜɢɞɟ ɤɚɦɟɧɧɨɣ ɩɥɢɬɵ ɫ ɜɵɝɪɚɜɢɪɨɜɚɧɧɵɦ ɩɚɦɹɬɧɵɦ 

ɬɟɤɫɬɨɦ ɢ ɢɡɨɛɪɚɠɟɧɢɟɦ. Ɋɚɡɦɟɪɵ ɫɬɟɥɵ ɨɤɨɥɨ ɬɪɟɯ ɦɟɬɪɨɜ ɜɵɫɨɬɨɣ ɢ 24 ɦɟɬɪɚ 

ɞɥɢɧɨɣ. ɏɭɞɨɠɧɢɤɭ ɫɤɭɥɶɩɬɨɪɭ ɭɞɚɥɨɫɶ ɩɟɪɟɞɚɬɶ ɜ ɧɟɣ ɡɚɞɭɦɚɧɧɨɟ, ɨɧ ɢɡɨɛɪɚɡɢɥ 

4 ɝɨɞɚ ɜɨɣɧɵ. 

ȼ ɰɟɧɬɪɟ ɤɨɦɩɨɡɢɰɢɢ ɢɡɨɛɪɚɠɟɧ ɛɚɪɟɥɶɟɮ ɪɟɛɟɧɤɚ ɧɚ ɪɭɤɚɯ ɭ ɠɟɧɳɢɧɵ, ɷɬɨ 

ɫɢɦɜɨɥ Ɋɨɞɢɧɵ ɦɚɬɟɪɢ. Ⱥ ɩɨ ɨɛɟɢɦ ɫɬɨɪɨɧɚɦ ɪɚɡɦɟɬɢɥɢ ɦɭɠɱɢɧ ɡɚɳɢɬɧɢɤɨɜ: ɫɥɟ-

ɜɚ ɢɡɨɛɪɚɠɟɧ ɦɚɬɪɨɫ, ɤɨɬɨɪɵɣ ɞɟɪɠɢɬ ɨɪɭɠɢɟ, ɫɩɪɚɜɚ – ɬɪɨɟ ɜɨɢɧɨɜ ɩɨɛɟɞɢɬɟɥɟɣ. 

Ɍɚɤɠɟ, ɫɬɟɥɚ ɩɨɫɜɹɳɟɧɚ ɬɪɭɠɟɧɢɤɚɦ ɬɵɥɚ. Ɇɟɦɨɪɢɚɥ ɫɬɨɢɬ ɧɚ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɣ 

ɨɯɪɚɧɟ. 

ɉɚɦɹɬɧɢɤ ɜɨɢɧɚɦ – ɚɦɭɪɰɚɦ, ɩɨɝɢɛɲɢɦ ɧɚ ɮɪɨɧɬɚɯ ȼɟɥɢɤɨɣ Ɉɬɟɱɟɫɬɜɟɧɧɨɣ 

ɜɨɣɧɵ 1941 – 1945 ɝɨɞɚɯ ɦɨɠɧɨ ɭɜɢɞɟɬɶ ɧɚ ɪɢɫɭɧɤɟ 24 ɢ 25. 
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Ɋɢɫɭɧɨɤ 24 – ɉɚɦɹɬɧɢɤ ɜɨɢɧɚɦ – ɚɦɭɪɰɚɦ, ɩɨɝɢɛɲɢɦ ɧɚ ɮɪɨɧɬɚɯ ȼɟɥɢɤɨɣ 
Ɉɬɟɱɟɫɬɜɟɧɧɨɣ ɜɨɣɧɵ 1941 – 1945 ɝɝ. ɮɨɬɨ 1970ɯ ɝɨɞɨɜ 

 

 

Ɋɢɫɭɧɨɤ 25 – ɉɚɦɹɬɧɢɤ ɜɨɢɧɚɦ – ɚɦɭɪɰɚɦ, ɩɨɝɢɛɲɢɦ ɧɚ ɮɪɨɧɬɚɯ ȼɟɥɢɤɨɣ 

Ɉɬɟɱɟɫɬɜɟɧɧɨɣ ɜɨɣɧɵ 1941 – 1945 ɝɝ. ɮɨɬɨ 2010 ɝɨɞɚ 
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3.3.7 Ƚɨɪɨɞɫɤɚɹ ɭɩɪɚɜɚ 

Ɂɞɚɧɢɟ ɝɨɪɨɞɫɤɨɣ ɭɩɪɚɜɵ ɛɵɥɨ ɩɨɫɬɪɨɟɧɨ ɜ 1890-91 ɝɨɞɚɯ ɩɨɞ ɩɨɤɪɨɜɢɬɟɥɶ-

ɫɬɜɨɦ ɚɪɯɢɬɟɤɬɨɪɚ Ȼɭɤɨɜɟɰɤɨɝɨ. Ɂɞɚɧɢɟ ɨɫɜɹɳɟɧɨ 16 ɚɜɝɭɫɬɚ 1891 ɝ. ɉɨɫɬɪɨɣɤɚ 

ɞɜɭɯ ɷɬɚɠɧɚɹ, ɢɡ ɤɢɪɩɢɱɚ.  

ȼ ɞɚɧɧɨɦ ɡɚɜɟɞɟɧɢɢ ɩɪɨɢɫɯɨɞɢɥɨ ɡɚɫɟɞɚɧɢɟ ɝɨɪɨɞɫɤɨɣ Ⱦɭɦɵ ɢ ɧɚɯɨɞɢɥɢɫɶ 

ɜɫɟ ɝɨɪɨɞɫɤɢɟ ɭɱɪɟɠɞɟɧɢɹ: ɫɢɪɨɬɫɤɢɣ ɫɭɞ, ɛɢɛɥɢɨɬɟɤɚ, ɦɭɡɟɣ, ɥɨɦɛɚɪɞ, ɨɛɳɟ-

ɫɬɜɟɧɧɵɣ ɛɚɧɤ. ɉɨɠɚɪɧɵɣ ɨɛɨɡ ɪɚɫɩɨɥɨɠɢɥɫɹ ɜɨ ɞɜɨɪɟ ɭɩɪɚɜɵ ɫ ɩɨɠɚɪɧɨɣ ɤɚɥɚɧ-

ɱɨɣ. Ⱦɨ ɷɬɨɝɨ ɡɞɟɫɶ ɧɚɯɨɞɢɥɚɫɶ ɤɨɧɸɲɧɹ. 

ȼ 1920 ɝɨɞɭ ɜ ɡɞɚɧɢɢ ɧɚɯɨɞɢɥɫɹ Ȼɥɚɝɨɜɟɳɟɧɫɤɢɣ ɝɨɪɨɞɫɤɨɣ ɋɨɜɟɬ ɪɚɛɨɱɢɯ ɢ 

ɤɪɚɫɧɨɚɪɦɟɣɫɤɢɯ ɞɟɩɭɬɚɬɨɜ, ɚ ɫ ɫɟɪɟɞɢɧɵ 1920 ɝɨɞɨɜ ɪɚɫɩɨɥɚɝɚɥɫɹ Ⱥɦɭɪɫɤɢɣ ɝɭ-

ɛɟɪɧɫɤɢɣ ɨɬɞɟɥ ɦɟɫɬɧɨɝɨ ɯɨɡɹɣɫɬɜɚ.  

ȼ 1950 ɝɨɞɭ ɪɚɫɩɨɥɨɠɢɥɫɹ ɷɥɟɤɬɪɨɚɩɩɚɪɚɬɧɵɣ ɡɚɜɨɞ. Ⱥ ɜ 1961 ɝɨɞɭ ɧɚ ɤɚ-

ɥɚɧɱɟ ɭɫɬɚɧɨɜɢɥɢ ɩɟɪɜɭɸ ɩɟɪɟɞɚɸɳɭɸ ɬɟɥɟɜɢɡɢɨɧɧɭɸ ɚɧɬɟɧɧɭ ɜ Ȼɥɚɝɨɜɟɳɟɧɫɤɟ. 

ȼ ɩɥɚɧɟ ɡɞɚɧɢɢ «ɉ» – ɨɛɪɚɡɧɨɣ ɮɨɪɦɵ. Ɂɚɩɚɞɧɨɟ ɤɪɵɥɨ ɧɟɦɧɨɝɨ ɞɥɢɧɧɟɟ 

ɜɨɫɬɨɱɧɨɝɨ. ɇɟɛɨɥɶɲɨɣ ɩɨ ɪɚɡɦɟɪɚɦ ɞɨɦ ɢɦɟɥ ɫɬɪɨɝɭɸ ɫɢɦɦɟɬɪɢɸ ɭɥɢɱɧɨɝɨ ɮɚ-

ɫɚɞɚ, ɜɵɪɚɠɟɧɧɭɸ ɰɟɧɬɪɚɥɶɧɨɣ ɱɚɫɬɶɸ ɫ ɚɬɬɢɤɨɦ. ɋɬɟɧɵ ɡɞɚɧɢɹ ɢɡ ɤɪɚɫɧɨɝɨ ɤɢɪ-

ɩɢɱɚ, ɧɟ ɨɲɬɭɤɚɬɭɪɟɧɵ, ɪɚɫɱɥɟɧɟɧɵ ɩɨɹɫɨɦ ɢ ɞɜɭɦɹ ɬɢɩɚɦɢ ɨɤɨɧ – ɩɪɹɦɨɭɝɨɥɶ-

ɧɵɦɢ ɧɚ ɩɟɪɜɨɦ ɷɬɚɠɟ ɢ ɚɪɨɱɧɵɦɢ ɫɩɚɪɟɧɧɵɦɢ ɧɚ ɜɬɨɪɨɦ. ȼɟɫɶ ɮɚɫɚɞ ɪɭɫɬɨɜɚɧ. 

ɋɬɟɧɵ ɩɟɪɜɨɝɨ ɷɬɚɠɚ ɝɥɚɜɧɨɝɨ ɮɚɫɚɞɚ ɨɬɞɟɥɚɧɵ ɤɜɚɞɪɨɜɵɦ ɪɭɫɬɨɦ. ɇɚɥɢɱɧɢɤɢ 

ɩɪɹɦɨɭɝɨɥɶɧɵɯ ɨɤɨɧ ɩɪɟɞɫɬɚɜɥɹɸɬ ɢɡ ɫɟɛɹ ɩɢɥɹɫɬɪɵ ɞɨɪɢɱɟɫɤɨɝɨ ɨɪɞɟɪɚ, ɪɚɫɩɨ-

ɥɨɠɟɧɧɵɟ ɩɨ ɛɨɤɚɦ ɨɤɨɧɧɵɯ ɩɪɨɟɦɨɜ. Ɂɚɜɟɪɲɚɸɬɫɹ ɧɚɥɢɱɧɢɤɢ ɩɪɹɦɨɭɝɨɥɶɧɵɦɢ 

ɫɚɧɞɪɢɤɚɦɢ. ɋɚɧɞɪɢɤɢ ɧɟ ɨɩɢɪɚɸɬɫɹ ɧɚ ɤɚɩɢɬɟɥɶ ɩɢɥɹɫɬɪ, ɚ ɪɚɫɩɨɥɚɝɚɸɬɫɹ ɧɟ-

ɦɧɨɝɨ ɜɵɲɟ. Ȼɚɡɵ ɩɢɥɹɫɬɪ ɨɩɢɪɚɸɬɫɹ ɧɚ ɮɪɢɡ, ɩɪɨɩɭɳɟɧɧɵɣ ɩɨɞ ɨɤɧɚɦɢ 1-ɝɨ 

ɷɬɚɠɚ. Ɏɪɢɡ ɭɤɪɚɲɟɧ ɦɧɨɝɨɫɬɭɩɟɧɱɚɬɵɦɢ ɩɨɹɫɤɚɦɢ ɫɜɟɪɯɭ ɢ ɫɧɢɡɭ, ɥɟɠɚɱɢɦɢ ɮɢ-

ɥёɧɤɚɦɢ ɢ ɞɟɬɚɥɹɦɢ, ɧɚɩɨɦɢɧɚɸɳɢɟ ɬɪɢɝɥɢɮɵ. Ɋɢɬɦ ɮɢɥёɧɨɤ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɪɢɬ-

ɦɭ ɨɤɨɧ. ɉɪɨёɦ ɰɟɧɬɪɚɥɶɧɨɝɨ ɨɤɧɚ ɩɟɪɜɨɝɨ ɷɬɚɠɚ ɢɦɟɟɬ ɮɨɪɦɭ ɩɨɥɭɰɢɪɤɭɥɶɧɨɣ 

ɚɪɤɢ – ɷɬɨ ɛɵɜɲɢɣ ɞɜɟɪɧɨɣ ɩɪɨёɦ ɝɥɚɜɧɨɝɨ ɜɨɞɚ, ɡɚɥɨɠɟɧɧɵɣ ɫɧɢɡɭ. 

ɍɡɤɢɟ ɩɨɥɭɰɢɪɤɭɥɶɧɵɟ ɚɪɨɱɧɵɟ ɨɤɨɧɧɵɟ ɩɪɨёɦɵ 2-ɝɨ ɷɬɚɠɚ ɨɛɴɟɞɢɧɟɧɵ 

ɩɨɩɚɪɧɨ ɚɪɤɨɣ ɛɨɥɶɲɨɝɨ ɪɚɞɢɭɫɚ. ɗɬɚ ɚɪɤɚ ɨɩɢɪɚɟɬɫɹ ɧɚ ɩɢɥɹɫɬɪɵ ɞɨɪɢɱɟɫɤɨɝɨ 

ɨɪɞɟɪɚ. Ɇɟɠɞɭ ɦɚɥɟɧɶɤɢɦɢ ɚɪɨɱɤɚɦɢ ɪɚɫɩɨɥɨɠɟɧ ɤɪɭɝɥɵɣ ɦɟɞɚɥɶɨɧ. Ɍɚɤɨɣ ɩɪɢɟɦ 
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ɨɮɨɪɦɥɟɧɢɹ ɨɤɨɧ ɧɚɩɨɦɢɧɚɟɬ ɨɛ ɨɞɧɨɦ ɢɡ ɧɚɩɪɚɜɥɟɧɢɣ ɷɤɥɟɤɬɢɤɢ ɜɬɨɪɨɣ ɩɨɥɨɜɢ-

ɧɵ XIX ɜɟɤɚ – ɪɭɫɫɤɨ-ɜɢɡɚɧɬɢɣɫɤɨɦ ɫɬɢɥɟ. 

Ⱥɪɯɢɬɟɤɬɭɪɚ ɡɞɚɧɢɹ ɝɨɪɨɞɫɤɨɣ ɍɩɪɚɜɵ ɫɨɜɦɟɳɚɟɬ ɜ ɫɟɛɟ ɫɦɟɫɶ ɪɚɡɧɵɯ ɫɬɢ-

ɥɟɣ – ɷɤɥɟɤɬɢɤɢ. 

Ɍɪɚɞɢɰɢɨɧɧɚɹ ɫɢɦɦɟɬɪɢɹ ɩɥɚɧɚ ɢ ɝɥɚɜɧɨɝɨ ɮɚɫɚɞɚ ɬɹɝɨɬɟɟɬ ɤ ɤɥɚɫɫɢɰɢɡɦɭ. 

Ɉɮɨɪɦɥɟɧɢɟ ɨɤɨɧ ɜɬɨɪɨɝɨ ɷɬɚɠɚ – ɩɨɯɨɞɢɬ ɧɚ ɪɭɫɫɤɨ-ɜɢɡɚɧɬɢɣɫɤɢɣ ɫɬɢɥɶ, ɚ ɡɚ-

ɜɟɪɲɟɧɢɟ ɮɚɫɚɞɚ ɛɥɢɡɤɨ ɤ ɫɬɢɥɸ ɛɚɪɨɤɤɨ. ɇɚ ɫɟɝɨɞɧɹɲɧɢɣ ɞɟɧɶ ɜ ɡɞɚɧɢɢ ɧɚɯɨ-

ɞɢɬɫɹ ɷɥɟɤɬɪɨɚɩɩɚɪɚɬɧɵɣ ɡɚɜɨɞ. Ɂɞɚɧɢɟ ɫɬɨɢɬ ɧɚ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɣ ɨɯɪɚɧɟ (ɊɈɂ 

№84 ɨɬ 06.04.1988 ɝɨɞɚ). Ɂɞɚɧɢɟ ɢɡɨɛɪɚɠɟɧɨ ɧɚ ɪɢɫɭɧɤɟ 26 ɢ 27. 

 

Ɋɢɫɭɧɨɤ 26 – Ƚɨɪɨɞɫɤɚɹ ɭɩɪɚɜɚ ɏɏ ɜɟɤɚ 
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Ɋɢɫɭɧɨɤ 27 – Ƚɨɪɨɞɫɤɚɹ ɭɩɪɚɜɚ ɏɏI ɜɟɤɚ 

 

3.3.8 Ƚɨɪɨɞɫɤɢɟ ɬɨɪɝɨɜɵɟ ɪɹɞɵ 

ȼɨɤɪɭɝ ɡɞɚɧɢɹ ɭɩɪɚɜɵ ɪɚɡɦɟɳɚɥɢɫɶ ɬɨɪɝɨɜɵɟ ɪɹɞɵ. ɉɟɪɜɵɟ ɪɹɞɵ ɛɵɥɢ ɩɨ-

ɫɬɪɨɟɧɵ ɜ 1892-1893 ɝɝ. ɋɧɨɜɚ ɞɨɫɬɪɚɢɜɚɥɢɫɶ ɜ 1899-1905, 1905-1906ɝɝ. ȼ 1915-16 

ɝɝ. ɛɵɥ ɧɚɞɫɬɪɨɟɧ 2-ɨɣ ɷɬɚɠ ɩɨ ɩɪɨɟɤɬɭ ɝɨɪɨɞɫɤɨɝɨ ɚɪɯɢɬɟɤɬɨɪɚ Ʌ.ɇ. ɉɚɲɤɨɜɚ. 

Ʉɚɦɟɧɧɵɣ ɮɭɧɞɚɦɟɧɬ ɩɨɞɜɟɞɟɧ ɤɢɬɚɣɫɤɨɣ ɚɪɬɟɥɶɸ ɩɨɞɪɹɞɱɢɤɚ Ʌɸ-ɮɭ.  

Ʉɪɨɜɟɥɶɧɵɟ ɢ ɩɥɨɬɧɢɱɶɢ ɪɚɛɨɬɵ ɩɪɨɢɡɜɟɞɟɧɵ ɩɨɞɪɹɞɱɢɤɨɦ Ʉɨɪɨɬɤɨɜɵɦ. ȼ 

ɡɞɚɧɢɢ ɛɵɥɨ ɩɪɨɜɟɞɟɧɨ ɷɥɟɤɬɪɢɱɟɫɤɨɟ ɨɫɜɟɳɟɧɢɟ, ɜɨɞɹɧɨɟ ɨɬɨɩɥɟɧɢɟ, ɜɨɞɨɩɪɨ-

ɜɨɞ, ɤɚɧɚɥɢɡɚɰɢɹ. ȼ ɫɨɜɟɬɫɤɨɟ ɜɪɟɦɹ – ɷɥɟɤɬɪɨɚɩɩɚɪɚɬɧɵɣ ɡɚɜɨɞ. 

ɇɚ ɫɟɝɨɞɧɹɲɧɢɣ ɞɟɧɶ ɬɨɪɝɨɜɵɟ ɪɹɞɵ ɩɪɟɞɫɬɚɸɬ ɩɟɪɟɞ ɧɚɦɢ ɜ ɞɜɭɯɷɬɚɠɧɨɦ 

ɨɛɴɟɦɟ. Ɋɢɬɦ ɛɨɥɶɲɢɯ ɚɪɨɱɧɵɯ ɩɪɨёɦɨɜ ɩɟɪɜɨɝɨ ɷɬɚɠɚ ɱɟɪɟɞɭɟɬɫɹ ɫ ɪɢɬɦɨɦ ɩɢ-

ɥɹɫɬɪ. ɉɨ ɜɬɨɪɨɦɭ ɷɬɚɠɭ ɤɚɠɞɨɦɭ ɚɪɨɱɧɨɦɭ ɨɤɧɭ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɩɪɹɦɨɭɝɨɥɶɧɵɣ 

ɩɪɨёɦ ɫ ɨɛɪɚɦɥɟɧɢɟɦ. ɉɨ ɜɫɟɦɭ ɡɞɚɧɢɸ ɟɞɢɧɨɣ ɩɨɥɨɫɨɣ ɩɪɨɯɨɞɢɬ ɚɠɭɪɧɵɣ ɤɚɪ-

ɧɢɡ. 

Ɏɨɬɨ ɡɞɚɧɢɟ ɦɨɠɧɨ ɭɜɢɞɟɬɶ ɧɚ ɪɢɫɭɧɤɟ 28 ɢ 29. 
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Ɋɢɫɭɧɨɤ 28 – Ƚɨɪɨɞɫɤɢɟ ɬɨɪɝɨɜɵɟ ɪɹɞɵ ɏɏ ɜɟɤɚ 

 

 

Ɋɢɫɭɧɨɤ 29 – Ƚɨɪɨɞɫɤɚɹ ɬɨɪɝɨɜɵɟ ɪɹɞɵ ɏɏI ɜɟɤɚ 
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4 ɆɈȾȿɅɂɊɈȼȺɇɂȿ ɊȿɌɊɈɋɉȿɄɌɂȼɕ 

 

4.1 ɉɨɫɬɪɨɟɧɢɟ ɨɛɴɟɤɬɨɜ ɜ 3DS Max 

Ɋɚɫɫɦɨɬɪɢɦ ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ 3D ɦɨɞɟɥɢ ɧɚ ɩɪɢɦɟɪɟ ɠɢɥɨɝɨ 4ɯ ɷɬɚɠɧɨɝɨ ɡɞɚ-

ɧɢɹ ɪɚɫɩɨɥɨɠɟɧɧɨɝɨ ɩɨ ɚɞɪɟɫɭ Ʉɪɚɫɧɨɮɥɨɬɫɤɚɹ 143. 

Ɉɞɧɢɦ ɢɡ ɩɭɧɤɬɨɜ ɩɟɪɜɨɝɨ ɷɬɚɩɚ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɹɜɥɹɟɬɫɹ ɧɚɫɬɪɨɣɤɚ ɪɚɡɦɟ-

ɪɨɜ ɡɞɚɧɢɹ. ɉɪɢ ɪɚɡɪɚɛɨɬɤɟ ɦɨɞɟɥɢ ɜ ɫɪɟɞɟ 3DS Max ɪɚɛɨɬɚ ɨɫɭɳɟɫɬɜɥɹɥɚɫɶ ɫɨ 

ɜɫɟɦ ɡɞɚɧɢɟɦ ɜ ɰɟɥɨɦ. 

Ɋɚɡɪɚɛɨɬɤɚ ɛɵɥɚ ɧɚɱɚɬɚ ɫ ɨɩɪɟɞɟɥɟɧɢɹ ɞɥɢɧɵ, ɲɢɪɢɧɵ ɢ ɜɵɫɨɬɵ ɡɞɚɧɢɹ. 

Ɋɚɡɦɟɪɵ ɡɞɚɧɢɹ ɩɪɨɢɡɜɨɞɢɥɢɫɶ ɢɡ yandex.ɤɚɪɬ ɢ google.maps ɢɧɫɬɪɭɦɟɧɬɨɦ ɥɢ-

ɧɟɣɤɚ. ȼɵɫɨɬɭ ɡɞɚɧɢɟ ɧɟ ɩɪɟɞɫɬɚɜɥɹɟɬɫɹ ɜɨɡɦɨɠɧɵɦ ɨɩɪɟɞɟɥɢɬɶ ɩɨ ɤɚɪɬɚɦ, ɩɨ-

ɷɬɨɦɭ ɛɵɥɨ ɩɪɢɧɹɬɨ ɫɬɚɧɞɚɪɬɧɨɟ ɡɧɚɱɟɧɢɟ ɠɢɥɨɝɨ ɞɨɦɚ, ɤɨɬɨɪɨɟ ɪɚɜɧɹɥɨɫɶ 300 

ɫɚɧɬɢɦɟɬɪɚɦ ɨɬ ɩɨɥɚ ɞɨ ɩɨɬɨɥɤɚ ɨɞɧɨɝɨ ɷɬɚɠɚ ɡɞɚɧɢɹ. Ⱦɥɹ ɞɪɭɝɢɯ ɨɛɴɟɤɬɨɜ 

ɧɚɩɪɢɦɟɪ ɬɚɤɢɯ ɤɚɤ ɡɚɛɨɪ, ɥɚɜɨɱɤɢ, ɞɟɪɟɜɶɹ, ɩɚɦɹɬɧɢɤɢ ɢ ɩɪɨɱɟɟ ɧɚɯɨɞɹɳɟɟɫɹ ɧɚ 

ɦɨɞɟɥɢɪɭɟɦɨɦ ɭɱɚɫɬɤɟ ɩɪɢɦɟɧɹɥɢɫɶ ɩɪɢɦɟɪɧɵɟ ɡɧɚɱɟɧɢɹ. 

ɉɨɫɥɟ ɨɩɪɟɞɟɥɟɧɢɹ ɪɚɡɦɟɪɨɜ ɢ ɩɪɨɩɨɪɰɢɣ ɛɭɞɭɳɟɣ ɦɨɞɟɥɢ ɫɥɟɞɭɟɬ ɷɬɚɩ ɦɨ-

ɞɟɥɢɪɨɜɚɧɢɹ.  

ɋɬɨɢɬ ɡɚɦɟɬɢɬɶ, ɱɬɨ, ɧɟ ɫɦɨɬɪɹ ɧɚ ɩɪɢɛɥɢɠɟɧɧɵɟ ɦɟɬɨɞɵ ɨɩɪɟɞɟɥɟɧɢɹ ɪɚɡ-

ɦɟɪɨɜ ɡɞɚɧɢɣ ɤɨɧɟɱɧɚɹ 3D ɤɚɪɬɚ ɜɵɝɥɹɞɢɬ ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɨɣ ɢ ɜɢɡɭɚɥɶɧɨ ɫɯɨɠɟɣ 

ɫ ɪɟɚɥɶɧɵɦɢ ɨɛɴɟɤɬɚɦɢ. 

Ⱦɥɹ ɧɚɱɚɥɚ ɫɨɡɞɚɧ ɫɬɚɧɞɚɪɬɧɵɣ ɩɪɢɦɢɬɢɜ «box» ɫ ɩɚɪɚɦɟɬɪɚɦɢ: length = 

400,00, width = 150, Height = 160. Ɉɛɴɟɤɬ «box» ɜɯɨɞɢɬ ɜ ɫɬɚɧɞɚɪɬɧɵɣ ɧɚɛɨɪ ɩɪɨ-

ɫɬɟɣɲɢɯ ɝɟɨɦɟɬɪɢɱɟɫɤɢɯ ɮɢɝɭɪ. 

ɉɪɢɦɟɪ ɩɪɢɦɢɬɢɜɚ «box» ɢɡɨɛɪɚɠɟɧ ɧɚ ɪɢɫɭɧɤɟ 30. 
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Ɋɢɫɭɧɨɤ 30 – ɋɨɡɞɚɧɧɚɹ ɨɫɧɨɜɚ ɞɨɦɚ 

 

ȼ ɫɬɟɤɟ ɦɨɞɢɮɢɤɚɬɨɪɨɜ ɳɟɥɤɧɟɦ ɧɚ ɨɛɴɟɤɬ «Plane» ɢ ɩɪɟɨɛɪɚɡɭɟɦ ɟɝɨ ɜ 

«Editable Poly». ɉɪɟɨɛɪɚɡɨɜɚɜ ɟɝɨ, ɩɥɨɫɤɨɫɬɶ ɩɟɪɟɫɬɚɥɚ ɫɭɳɟɫɬɜɨɜɚɬɶ ɜ ɩɪɨɝɪɚɦɦɟ, 

ɤɚɤ ɩɚɪɚɦɟɬɪɢɱɟɫɤɢɣ ɨɛɴɟɤɬ. ȼ ɩɚɧɟɥɢ ɤɨɦɚɧɞ ɢɫɱɟɡɥɢ ɩɚɪɚɦɟɬɪɵ ɞɥɢɧɵ ɢ ɲɢɪɢ-

ɧɵ, ɧɨ ɩɨɹɜɢɥɚɫɶ ɜɨɡɦɨɠɧɨɫɬɶ ɪɟɞɚɤɬɢɪɨɜɚɬɶ ɩɨɞɨɛɴɟɤɬɵ: «Vertex», «Edge», 

«Polygon». ɗɬɨ ɞɟɣɫɬɜɢɟ ɧɟɨɛɯɨɞɢɦɨ ɞɥɹ ɞɚɥɶɧɟɣɲɟɣ ɪɚɛɨɬɵ ɫ ɨɛɴɟɤɬɨɦ, ɬɚɤ ɤɚɤ 

ɧɚɦ ɧɟɨɛɯɨɞɢɦɨ ɪɟɞɚɤɬɢɪɨɜɚɬɶ ɷɬɨɬ ɨɛɴɟɤɬ. ȼ ɧɟɩɨɥɢɝɨɧɚɥɶɧɨɦ ɪɟɠɢɦɟ ɷɬɨ ɫɞɟ-

ɥɚɬɶ ɧɟ ɩɪɟɞɫɬɚɜɥɹɟɬɫɹ ɜɨɡɦɨɠɧɵɦ. Ɇɟɬɨɞ ɩɨɥɢɝɨɧɚɥɶɧɨɝɨ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɛɚɡɢ-

ɪɭɟɬɫɹ ɧɚ ɦɚɧɢɩɭɥɹɰɢɹɯ ɫ ɝɪɚɧɹɦɢ. 

 

Ɋɢɫɭɧɨɤ 31 – ɋɨɡɞɚɧɧɚɹ ɨɫɧɨɜɚ ɞɨɦɚ ɜ ɩɨɥɢɝɨɧɚɥɶɧɨɦ ɪɟɠɢɦɟ 
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ɑɟɪɟɡ ɢɧɫɬɪɭɦɟɧɬ Insert ɧɚ ɜɟɪɯɧɟɦ ɩɨɥɢɝɨɧɟ, ɬɨ ɟɫɬɶ ɤɪɵɲɟ ɞɟɥɚɟɦ ɜɵɞɟɥɟ-

ɧɢɟ. ɂ ɫɜɚɪɢɜɚɟɦ ɜɟɪɲɢɧɵ ɱɟɪɟɡ ɦɨɞɢɮɢɤɚɬɨɪ Weld. ɗɬɨ ɧɟɨɛɯɨɞɢɦɨ ɞɥɹ ɬɨɝɨ ɱɬɨ 

ɛɵ, ɬɹɧɭɥɢɫɶ ɜɫɟ 4 ɜɟɪɯɧɢɟ ɝɪɚɧɢ ɤɪɵɲɢ. Ȼɟɡ ɡɚɤɪɟɩɥɟɧɢɹ ɷɬɨɝɨ ɫɞɟɥɚɬɶ ɧɟ ɩɨɥɭ-

ɱɢɬɫɹ. 

 

Ɋɢɫɭɧɨɤ 32 – ɋɨɡɞɚɧɢɟ ɤɪɵɲɢ 

 

ȼɵɡɨɜɟɦ ɩɚɪɚɦɟɬɪɵ ɢɧɫɬɪɭɦɟɧɬɚ «Extrude». ȼ ɩɪɚɜɨɣ ɱɚɫɬɢ ɩɪɨɝɪɚɦɦɵ ɜ 

ɨɤɧɟ ɦɨɞɢɮɢɤɚɬɨɪɨɜ. ɍɫɬɚɧɨɜɢɦ ɜɵɫɨɬɭ ɜɵɞɚɜɥɢɜɚɧɢɹ ɪɚɜɧɨɣ 400mm. ɂ ɩɪɢɦɟ-

ɧɢɦ ɷɬɨɬ ɩɚɪɚɦɟɬɪ. ȼ ɢɬɨɝɟ ɩɨɥɭɱɚɟɦ ɜɢɞ ɤɪɵɲɢ. ɂɫɩɨɥɶɡɭɹ ɬɨɬ ɠɟ ɩɪɨɫɬɨɣ ɷɥɟ-

ɦɟɧɬ «Box», ɤɨɬɨɪɵɣ ɢɫɩɨɥɶɡɨɜɚɥɢ ɩɪɢ ɫɨɡɞɚɧɢɢ ɧɚɱɚɥɶɧɨɣ ɡɚɝɨɬɨɜɤɢ ɡɞɚɧɢɹ, ɫɨ-

ɡɞɚɞɢɦ ɧɚ ɤɪɵɲɟ ɜɵɯɨɞ ɢ ɜɟɧɬɢɥɹɰɢɨɧɧɵɟ ɤɨɪɨɛɚ. ȼɵɯɨɞɚ ɧɚ ɤɪɵɲɟ ɛɭɞɟɬ ɧɚɯɨ-

ɞɢɬɶɫɹ 2, ɩɟɪɜɵɣ ɪɚɫɩɨɥɨɠɢɦ ɧɚ ɩɪɚɜɨɣ ɫɬɨɪɨɧɟ ɤɪɵɲɟ, ɚ ɥɟɜɵɣ ɩɪɨɞɭɛɥɢɪɭɟɦ, 

ɳёɥɤɧɭɜ ɩɪɚɜɨɣ ɤɧɨɩɤɨɣ ɦɵɲɢ ɧɚ ɨɛɴɟɤɬɟ ɢ ɜɵɛɪɚɜ ɩɭɧɤɬ «Copy». ȼ ɢɬɨɝɟ ɧɚ 

ɤɪɵɲɟ ɩɨɥɭɱɢɥɢɫɶ ɞɜɚ ɫɢɦɦɟɬɪɢɱɧɵɯ ɨɤɧɚ ɜɵɯɨɞɚ. 
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Ɋɢɫɭɧɨɤ 33 – Ʉɪɵɲɚ ɫ ɨɛɴɟɤɬɚɦɢ 

 

Ⱦɚɥɟɟ ɨɛɴɟɤɬɭ ɧɟɨɛɯɨɞɢɦɨ ɩɪɢɞɚɬɶ ɜɢɞ ɡɞɚɧɢɹ. Ⱦɥɹ ɷɬɨɝɨ ɧɟɨɛɯɨɞɢɦɵ ɨɤɧɚ 

ɢ ɩɨɞɴɟɡɞ. Ⱦɥɹ ɩɨɫɬɪɨɣɤɢ ɨɤɨɧ ɧɟɨɛɯɨɞɢɦɨ ɪɚɡɦɟɬɢɬɶ ɫɟɬɤɭ ɩɨɥɢɝɨɧɨɜ, ɬɚɤ ɱɬɨ ɛɵ 

ɤɚɠɞɵɣ ɤɜɚɞɪɚɬ ɩɨɥɢɝɨɧɨɜ ɹɜɥɹɥɫɹ ɨɤɧɨɦ. ɋɟɬɤɚ ɩɨɥɢɝɨɧɨɜ ɡɚɞɚɟɬɫɹ ɜ ɨɤɧɟ «Se-

lection». Ʉɨɥɢɱɟɫɬɜɨ ɩɨɥɢɝɨɧɨɜ ɪɚɜɧɨ ɤɨɥɢɱɟɫɬɜɭ ɨɤɨɧ ɪɚɫɩɨɥɨɠɟɧɧɨɦɭ ɩɨ ɝɨɪɢ-

ɡɨɧɬɚɥɢ ɢ ɜɟɪɬɢɤɚɥɢ. ȼ ɧɚɲɟɦ ɫɥɭɱɚɟ 12 ɩɨ ɝɨɪɢɡɨɧɬɚɥɢ ɢ 4 ɩɨ ɜɟɪɬɢɤɚɥɢ. 

ɇɚɫɬɪɨɣɤɭ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɫɟɬɤɢ ɩɨɥɢɝɨɧɨɜ ɦɨɠɧɨ ɭɜɢɞɟɬɶ ɧɚ ɪɢɫɭɧɤɟ 34. 

 

Ɋɢɫɭɧɨɤ 34 – Ɇɨɞɟɥɢɪɨɜɚɧɢɟ ɫɟɬɤɢ ɩɨɥɢɝɨɧɨɜ 
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ɉɨɫɥɟ ɪɚɡɦɟɬɤɢ ɨɤɨɧ, ɭ ɧɚɫ ɩɨɥɭɱɢɥɚɫɶ ɫɟɬɤɚ ɫ ɨɛɴɟɤɬɚɦɢ, ɞɥɹ ɬɨɝɨ ɱɬɨ ɛɵ 

ɨɧɚ ɩɪɢɧɹɥɚ ɮɨɪɦɭ ɨɤɨɧ ɧɭɠɧɨ ɩɪɢɦɟɧɢɬɶ ɦɨɞɢɮɢɤɚɬɨɪ «Extrude» (ɜɵɞɚɜɥɢɜɚ-

ɧɢɟ) ɜ ɨɤɧɟ «Edit polygons». ɋɬɚɜɢɦ ɡɧɚɱɟɧɢɟ ɟɞɢɧɢɰ ɜɵɞɚɜɥɢɜɚɧɢɹ. ɂ ɜɵɞɚɜɥɢɜɚ-

ɟɦ ɧɚ 200mm ɫɨ ɡɧɚɱɟɧɢɟɦ ɦɢɧɭɫ, ɬɚɤ ɤɚɤ ɜɵɞɚɜɥɢɜɚɧɢɟ ɩɪɨɢɫɯɨɞɢɬ ɜɨ ɜɧɭɬɪɶ 

ɨɛɴɟɤɬɚ. ȼ ɢɬɨɝɟ ɩɨɥɭɱɚɟɦ ɦɨɧɨɬɨɧɧɵɣ ɨɛɴɟɤɬ ɢɦɟɸɳɢɣ ɮɨɪɦɭ ɦɧɨɝɨɷɬɚɠɧɨɝɨ 

ɡɞɚɧɢɹ ɫ ɨɤɧɚɦɢ ɢ ɤɪɵɲɟɣ. 

 

Ɋɢɫɭɧɨɤ 35 – Ɇɨɞɟɥɢɪɨɜɚɧɢɟ ɨɤɨɧ 

 

Ⱦɚɥɟɟ ɩɟɪɟɯɨɞɢɦ ɤ ɫɨɡɞɚɧɢɸ UV-ɪɚɡɜɟɪɬɤɢ.  

UV-ɪɚɡɜɟɪɬɤɚ – ɷɬɨ ɫɨɨɬɜɟɬɫɬɜɢɟ ɦɟɠɞɭ ɤɨɨɪɞɢɧɚɬɚɦɢ ɧɚ ɩɨɜɟɪɯɧɨɫɬɢ ɬɪɟɯ-

ɦɟɪɧɨɝɨ ɨɛɴɟɤɬɚ ɢ ɤɨɨɪɞɢɧɚɬɚɦɢ, ɧɚɯɨɞɹɳɢɦɢɫɹ ɧɚ ɬɟɤɫɬɭɪɟ. ɋɭɳɟɫɬɜɭɟɬ ɧɟ-

ɫɤɨɥɶɤɨ ɬɢɩɨɜ UV-ɪɚɡɜɟɪɬɤɢ, ɧɨ ɜ ɧɚɲɟɦ ɫɥɭɱɚɟ ɢɫɩɨɥɶɡɭɟɬɫɹ ɤɭɛɢɱɟɫɤɚɹ ɪɚɡ-

ɜɟɪɬɤɚ ɫ ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɵɦ ɪɚɡɞɟɥɟɧɢɟɦ. ȼɚɠɧɵɦ ɭɫɥɨɜɢɟɦ ɹɜɥɹɟɬɫɹ ɫɨɛɥɸɞɟɧɢɟ 

ɩɪɨɩɨɪɰɢɣ ɩɨɥɢɝɨɧɚɥɶɧɵɯ ɡɨɧ ɩɪɢ ɫɨɡɞɚɧɢɢ UV-ɪɚɡɜɟɪɬɤɢ, ɬɚɤ ɤɚɤ ɬɟɤɫɬɭɪɚ 

ɞɨɥɠɧɚ ɢɦɟɬɶ ɨɞɢɧɚɤɨɜɵɣ ɦɚɫɲɬɚɛ ɞɥɹ ɜɫɟɣ ɦɨɞɟɥɢ, ɩɨɷɬɨɦɭ ɢɫɩɨɥɶɡɭɟɬɫɹ ɪɭɱ-

ɧɨɟ ɦɚɫɲɬɚɛɢɪɨɜɚɧɢɟ ɡɨɧ ɪɚɡɜɟɪɬɤɢ. 

Ⱦɥɹ ɫɨɡɞɚɧɢɹ UV-ɪɚɡɜɟɪɬɤɢ ɧɭɠɧɨ ɡɚɣɬɢ ɜ ɪɟɞɚɤɬɨɪ, ɪɚɫɩɨɥɨɠɟɧɧɨɝɨ ɜ 

ɜɟɪɯɧɟɣ ɱɚɫɬɢ ɩɪɨɝɪɚɦɦɵ.  

Ɇɟɧɟɞɠɟɪ UV ɞɚɟɬ ɜɨɡɦɨɠɧɨɫɬɶ ɤɨɪɪɟɤɬɢɪɨɜɤɢ ɹɱɟɟɤ UV ɩɨɫɪɟɞɫɬɜɨɦ 
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ɨɩɪɟɞɟɥёɧɧɨɝɨ ɚɥɝɨɪɢɬɦɚ. Ɉɧ ɦɨɠɟɬ ɭɡɧɚɜɚɬɶ ɪɚɫɩɨɥɨɠɟɧɧɵɟ ɜ ɲɬɚɩɟɥɟ ɩɨɥɢɝɨɧɵ 

ɢ ɚɞɟɤɜɚɬɧɨ ɪɟɚɝɢɪɨɜɚɬɶ ɧɚ ɷɬɨ, ɫ ɩɨɦɨɳɶɸ ɨɩɬɢɦɚɥɶɧɨɝɨ ɪɚɫɩɨɥɨɠɟɧɢɹ ɬɟɤɫɬɭɪɵ 

ɢɥɢ ɟё ɧɨɜɨɝɨ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɧɚ ɩɨɜɟɪɯɧɨɫɬɢ ɨɛɴɟɤɬɚ. ȼɫɟ ɩɨɫɥɟɞɭɸɳɢɟ ɤɨɪɪɟɤ-

ɬɢɪɨɜɤɢ ɦɨɠɧɨ ɛɭɞɟɬ ɩɪɨɢɡɜɨɞɢɬɶ ɜɪɭɱɧɭɸ. Ɂɞɟɫɶ ɬɚɤ ɠɟ ɜɨɡɦɨɠɧɨ ɧɚɣɬɢ ɬɟɤɫɬɭ-

ɪɵ ɫ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦɢ ɫɥɨɹɦɢ. ɉɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɜɨɡɦɨɠɧɨ ɧɚɧɨɫɢɬɶ ɰɜɟɬ ɫɪɚ-

ɡɭ ɞɥɹ ɧɟɫɤɨɥɶɤɢɯ ɫɥɨёɜ (ɧɚɩɪɢɦɟɪ, ɞɥɹ ɤɚɧɚɥɚ ɰɜɟɬɚ ɢ ɪɟɥɶɟɮɚ). ȿɳɟ ɨɞɧɚ ɜɨɡ-

ɦɨɠɧɨɫɬɶ ɷɬɨɝɨ ɦɟɧɟɞɠɟɪɚ – ɷɬɨ ɨɛɪɚɛɨɬɤɚ ɤɚɪɤɚɫɚ UV. ɉɪɢ ɷɬɨɦ ɟɫɬɶ ɜɨɡɦɨɠ-

ɧɨɫɬɶ ɜɪɭɱɧɭɸ ɨɫɥɚɛɥɹɬɶ ɢ ɤɨɪɪɟɤɬɢɪɨɜɚɬɶ ɤɚɪɤɚɫ. ȿɫɥɢ ɩɪɢɦɟɧɢɦ ɦɟɧɟɞɠɟɪ UV 

ɫ ɟɝɨ ɢɧɫɬɪɭɦɟɧɬɚɪɢɟɦ, ɬɨ ɟɫɬɶ ɜɨɡɦɨɠɧɨɫɬɶ ɜ ɷɬɨɦ ɫɥɭɱɚɟ ɧɚɛɥɸɞɚɬɶ ɡɚ ɩɪɨɰɟɫ-

ɫɨɦ ɪɚɡɜёɪɬɤɢ ɢ ɨɫɥɚɛɥɟɧɢɹ ɫɟɬɤɢ ɤɚɪɤɚɫɚ. ɉɨɤɪɵɬɢɟ ɰɜɟɬɨɦ ɬɟɤɫɬɭɪɵ ɜ ɷɬɨɦ ɨɤɧɟ 

ɬɚɤɠɟ ɹɜɥɹɟɬɫɹ ɜɨɡɦɨɠɧɵɦ ɢ ɩɪɢ ɷɬɨɦ ɛɟɡ ɩɪɨɦɟɞɥɟɧɢɹ ɜɢɞɢɦɵɦ ɜ ɨɤɧɟ ɪɟɞɚɤɬɨ-

ɪɚ. 

ɉɪɢɦɟɪ UV-ɪɚɡɜɟɪɬɤɢ ɢɡɨɛɪɚɠɟɧ ɧɚ ɪɢɫɭɧɤɟ 36. 

 

Ɋɢɫɭɧɨɤ 36 – UV-ɪɚɡɜɟɪɬɤɚ 

 

ɉɟɪɟɞ ɧɚɱɚɥɨɦ ɪɟɞɚɤɬɢɪɨɜɚɧɢɹ UV-ɪɚɡɜɟɪɬɤɢ ɞɨɥɠɟɧ ɛɵɬɶ ɧɚɫɬɪɨɟɧ ɦɚɫɬɟɪ 

ɩɨɞɝɨɬɨɜɤɢ ɦɨɞɟɥɢ ɞɥɹ ɪɚɫɤɪɚɫɤɢ. ȼ ɧɚɫɬɪɨɣɤɚɯ ɦɚɫɬɟɪɚ ɜɵɫɬɚɜɥɟɧɵ ɫɬɚɧɞɚɪɬɧɵɟ 

ɧɚɫɬɪɨɣɤɢ ɬɚɤɢɟ ɤɚɤ: ɨɩɬɢɦɚɥɶɧɚɹ ɤɭɛɢɱɟɫɤɚɹ ɩɪɨɟɤɰɢɹ, ɪɚɡɪɟɲɟɧɢɟ 2048 ɩɢɤɫɟ-

ɥɟɣ, ɚɜɬɨɦɚɬɢɡɚɰɢɹ ɪɚɫɱɟɬɚ ɢɧɬɟɪɩɨɥɹɰɢɢ. 

Ɋɢɫɨɜɚɧɢɟ ɜ 3D ɞɨɥɠɧɨ ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ UV-ɧɚɛɨɪɭ ɤɨɨɪɞɢɧɚɬ, ɤɨɬɨɪɵɟ ɫɨ-
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ɨɬɧɨɫɹɬ ɩɨɥɢɝɨɧɵ ɢ ɩɨɤɪɵɜɚɟɦɵɟ ɬɟɤɫɬɭɪɚɦɢ ɨɛɥɚɫɬɢ. Ⱦɨɥɠɧɵɦ ɨɛɪɚɡɨɦ ɫɞɟɥɚɧ-

ɧɵɟ UV-ɤɨɨɪɞɢɧɚɬɵ ɧɟɨɛɯɨɞɢɦɵ ɞɥɹ ɩɪɚɜɢɥɶɧɨɝɨ ɪɢɫɨɜɚɧɢɹ ɢ ɤɚɱɟɫɬɜɟɧɧɨɝɨ 

ɬɟɤɫɬɭɪɢɪɨɜɚɧɢɹ ɜ 3D. ɂɡ-ɡɚ ɬɨɝɨ, ɱɬɨ ɛɨɥɶɲɢɧɫɬɜɨ ɬɪɟɯɦɟɪɧɵɯ ɦɨɞɟɥɟɣ ɢɦɟɸɬ 

ɫɩɟɰɢɮɢɱɟɫɤɢɣ ɬɪɟɯɦɟɪɧɵɣ ɪɟɥɶɟɮ, ɬɚɤɢɟ ɫɬɚɧɞɚɪɬɧɵɟ ɫɩɨɫɨɛɵ ɩɪɨɟɰɢɪɨɜɚɧɢɹ, 

ɤɚɤ ɫɮɟɪɢɱɟɫɤɨɟ ɢɥɢ ɩɥɨɫɤɨɟ ɧɚɥɨɠɟɧɢɟ, ɧɢɤɨɝɞɚ ɧɟ ɩɨɡɜɨɥɹɬ ɩɟɪɟɧɟɫɬɢ ɬɟɤɫɬɭɪɭ 

ɧɚ ɨɛɴɟɤɬ ɛɟɡ ɢɫɤɚɠɟɧɢɣ. ɉɨɞɨɛɧɨ ɬɨɦɭ, ɤɚɤ ɨɛɪɚɛɚɬɵɜɚɸɬɫɹ ɫɬɟɧɵ ɩɟɪɟɞ ɩɨɤɪɚɫ-

ɤɨɣ, ɩɟɪɟɞ ɪɢɫɨɜɚɧɢɟɦ ɬɟɤɫɬɭɪɵ ɤɚɠɞɚɹ ɦɨɞɟɥɶ ɞɨɥɠɧɚ ɛɵɬɶ ɫɨɨɬɧɟɫɟɧɚ ɫ ɜɵ-

ɪɨɜɧɟɧɧɵɦɢ ɩɨɞ ɧɟɟ UV-ɤɨɨɪɞɢɧɚɬɚɦɢ. 

Ⱦɥɹ ɧɚɝɥɹɞɧɨɫɬɢ ɞɨɥɠɟɧ ɛɵɬɶ ɜɵɛɪɚɧ ɩɭɧɤɬ ɩɨɤɚɡɚɬɶ UV-ɫɟɬɤɭ. ɋɨɡɞɚɟɦ 

ɫɥɨɣ ɞɥɹ ɧɚɥɨɠɟɧɢɹ ɬɟɤɫɬɭɪɵ ɢ ɫɨɯɪɚɧɹɟɦ ɪɚɡɜɟɪɬɤɭ ɜ ɮɨɪɦɚɬɟ psd. 

ɉɨɫɥɟ ɪɟɞɚɤɬɢɪɨɜɚɧɢɹ ɬɟɤɫɬɭɪɵ ɜ Adobe Photoshop CC ɩɪɨɫɬɨ ɨɛɧɨɜɥɹɟɦ 

ɦɚɬɟɪɢɚɥ, ɧɚɥɨɠɟɧɧɵɣ ɧɚ ɪɚɡɜɟɪɬɤɭ. Ɂɚɤɪɵɜɚɟɦ ɨɤɧɨ ɧɚɫɬɪɨɣɤɢ ɩɚɪɚɦɟɬɪɨɜ, 

ɧɚɠɚɜ ɤɧɨɩɤɭ OK. 

ɉɪɢɦɟɪ ɡɞɚɧɢɹ ɫ ɧɚɥɨɠɟɧɧɨɣ ɬɟɤɫɬɭɪɨɣ ɦɨɠɧɨ ɭɜɢɞɟɬɶ ɧɚ ɪɢɫɭɧɤɟ 37. 

 

Ɋɢɫɭɧɨɤ 37 – ɉɪɢɦɟɪ ɧɢɡɤɨ ɩɨɥɢɝɨɧɚɥɶɧɨɝɨ ɡɞɚɧɢɹ 

 

4.2 Ɍɟɤɫɬɭɪɢɪɨɜɚɧɢɟ ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ 

ɉɨɫɥɟ ɫɨɡɞɚɧɢɹ ɫɨɨɪɭɠɟɧɢɹ ɜ 3ds Max ɩɨɥɭɱɚɟɬɫɹ ɩɭɫɬɚɹ UV-ɪɚɡɜɟɪɬɤɚ. Ⱦɥɹ 

ɧɚɥɨɠɟɧɢɹ ɢ ɪɟɞɚɤɬɢɪɨɜɚɧɢɹ ɬɟɤɫɬɭɪɵ ɢɫɩɨɥɶɡɨɜɚɧ ɩɪɨɝɪɚɦɦɧɵɣ ɩɪɨɞɭɤɬ Adobe 

Photoshop CC.  
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Ɋɢɫɭɧɨɤ 38 – UV-ɪɚɡɜɟɪɬɤɚ ɜ Adobe Photoshop CC 

 

Ɏɨɧ – ɷɬɨ UV-ɪɚɡɜɟɪɬɤɚ, ɛɵɥ ɧɚɥɨɠɟɧ ɜɟɪɯɧɢɣ ɫɥɨɣ ɫ ɪɚɡɜɟɪɬɤɨɣ ɩɨɜɟɪɯ ɪɟ-

ɞɚɤɬɢɪɭɟɦɨɝɨ ɫɥɨɹ ɢ ɢɡɦɟɧɹɸ ɩɪɨɡɪɚɱɧɨɫɬɶ ɫɥɨɹ ɧɚɫɬɨɥɶɤɨ, ɫɤɨɥɶɤɨ ɧɭɠɧɨ ɞɥɹ 

ɬɨɝɨ ɱɬɨɛɵ ɛɵɥɢ ɜɢɞɧɵ ɥɢɧɢɢ ɪɚɡɜёɪɬɤɢ. 

Ɍɟɤɫɬɭɪɵ ɫɬɟɧ ɞɨɦɚ ɛɟɪɭɬɫɹ ɢɡ ɩɚɧɨɪɚɦɧɵɯ ɫɧɢɦɤɨɜ yandex.maps ɩɭɬɟɦ ɜɵ-

ɪɟɡɚ ɨɩɪɟɞɟɥɟɧɧɨɝɨ ɤɭɫɤɚ ɡɞɚɧɢɹ. ȿɫɥɢ ɧɟɬ ɜɨɡɦɨɠɧɨɫɬɢ ɜɡɹɬɶ ɬɟɤɫɬɭɪɭ ɢɡ ɤɚɪɬ ɬɨ 

ɛɟɪɟɬɫɹ ɚɧɚɥɨɝɢɱɧɚɹ ɩɨɯɨɠɚɹ ɩɨ ɰɜɟɬɭ ɢ ɮɚɤɬɭɪɟ. ɂɥɢ ɢɡ ɫɨɛɫɬɜɟɧɧɵɯ ɮɨɬɨɝɪɚ-

ɮɢɣ. Ɍɟɤɫɬɭɪɵ ɟɫɬɶ ɜ ɫɜɨɛɨɞɧɨɦ ɞɨɫɬɭɩɟ ɧɚ ɫɚɣɬɚɯ ɞɥɹ ɞɢɡɚɣɧɟɪɨɜ ɢ 3D ɦɨɞɟɥɥɟ-

ɪɨɜ, ɨɧɢ ɛɟɫɩɥɚɬɧɵ ɢ ɩɪɢɦɟɧɢɦɵ ɞɥɹ ɞɢɫɫɟɪɬɚɰɢɢ. 

 Ⱦɚɥɟɟ ɱɟɪɟɡ ɦɨɞɢɮɢɤɚɬɨɪɵ ɦɚɫɲɬɚɛ, ɢɫɤɚɠɟɧɢɟ, ɢɫɤɪɢɜɥɟɧɢɟ, ɩɟɪɫɩɟɤɬɢɜɚ 

ɢ ɞɟɮɨɪɦɚɰɢɹ ɤɚɪɬɢɧɤɚ ɩɪɢɜɨɞɢɬɫɹ ɤ ɛɨɥɟɟ ɟɫɬɟɫɬɜɟɧɧɨɣ. ɇɚɫɬɪɚɢɜɚɸɬɫɹ ɰɜɟɬɚ, 

ɧɚɫɵɳɟɧɧɨɫɬɶ ɢ ɪɟɡɤɨɫɬɶ ɢɡɨɛɪɚɠɟɧɢɹ. Ɇɨɞɢɮɢɤɚɬɨɪ ɦɚɫɲɬɚɛ ɩɪɢɦɟɧɹɟɬɫɹ ɟɫɥɢ 

ɬɟɤɫɬɭɪɚ ɦɟɧɶɲɟ ɝɪɚɧɢɰ ɫɬɟɧɚ ɧɚ UV-ɪɚɡɜɟɪɬɤɟ. ɉɭɬёɦ ɩɟɪɟɬɚɫɤɢɜɚɧɢɹ ɧɢɠɧɢɯ 

ɩɨɥɡɭɧɤɨɜ ɝɪɚɧɢɰɵ ɤɚɪɬɢɧɤɢ.  

Ɇɨɞɢɮɢɤɚɬɨɪ – ɷɬɨ ɩɪɨɝɪɚɦɦɧɚɹ ɮɭɧɤɰɢɹ ɢɡɦɟɧɟɧɢɹ ɮɨɪɦɵ ɢ ɜɧɟɲɧɟɝɨ ɜɢ-

ɞɚ ɬɪɟɯɦɟɪɧɨɝɨ ɨɛɴɟɤɬɚ.  

Ɇɨɞɢɮɢɤɚɬɨɪ ɢɫɤɚɠɟɧɢɟ ɩɨɦɨɝɚɟɬ ɢɫɩɪɚɜɢɬɶ ɷɮɮɟɤɬ «ɮɢɲɚɣ», ɷɬɨ ɤɨɝɞɚ 
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ɧɚɩɪɢɦɟɪ ɬɟɤɫɬɭɪɚ ɢɦɟɟɬ ɜɵɩɭɤɥɵɣ (ɫɮɟɪɢɱɟɫɤɢɣ) ɜɢɞ, ɞɟɮɨɪɦɢɪɭɸ ɢɡɨɛɪɚɠɟ-

ɧɢɟ. 

Ɇɨɞɢɮɢɤɚɬɨɪ ɢɫɤɪɢɜɥɟɧɢɟ ɚɧɚɥɨɝɢɱɟɧ ɢɫɤɚɠɟɧɢɸ, ɬɨɥɶɤɨ ɢɦɟɟɬ ɦɟɧɟɟ ɞɟ-

ɬɚɥɶɧɵɟ ɤɨɪɪɟɤɬɢɪɨɜɤɢ ɢɡɨɛɪɚɠɟɧɢɹ. 

Ɍɚɤ ɠɟ ɧɚ ɮɨɬɨɝɪɚɮɢɹɯ ɡɞɚɧɢɣ ɩɨɩɚɞɚɸɬɫɹ ɥɢɲɧɢɟ ɨɛɴɟɤɬɵ, ɧɚɩɪɢɦɟɪ, ɬɚ-

ɤɢɟ ɤɚɤ ɞɟɪɟɜɶɹ, ɚɜɬɨɦɨɛɢɥɢ, ɪɟɤɥɚɦɧɵɟ ɲɢɬɵ, ɥɢɧɢɢ ɷɥɟɤɬɪɨɩɟɪɟɞɚɱ. ɂɯ ɭɞɚɥɟ-

ɧɢɟ ɩɪɨɢɫɯɨɞɢɬ ɩɪɢ ɩɨɦɨɳɢ ɢɧɫɬɪɭɦɟɧɬɨɜ: ɬɨɱɟɱɧɚɹ ɜɨɫɫɬɚɧɚɜɥɢɜɚɸɳɚɹ ɤɢɫɬɶ ɢ 

ɲɬɚɦɩ. ɉɭɬɟɦ ɡɚɦɟɧɵ ɪɹɞɨɦ ɫɬɨɹɳɢɯ ɩɢɤɫɟɥɟɣ ɧɚ ɚɧɚɥɨɝɢɱɧɵɟ. Ɍɨɱɟɱɧɚɹ ɜɨɫɫɬɚ-

ɧɚɜɥɢɜɚɸɳɚɹ ɤɢɫɬɶ ɢɫɩɪɚɜɥɹɟɬ ɨɬɞɟɥɶɧɵɟ, ɡɚɪɚɧɟɟ ɜɵɞɟɥɟɧɧɵɟ ɭɱɚɫɬɤɢ ɩɨ ɨɛɪɚɡ-

ɰɭ. 

ɉɪɢɦɟɪ ɜɵɪɟɡɤɢ ɢɡ ɩɚɧɨɪɚɦɧɨɣ ɤɚɪɬɵ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 39. 

 

Ɋɢɫɭɧɨɤ 39 – ɋɤɪɢɧɲɨɬ ɢɡ ɩɚɧɨɪɚɦɧɨɣ ɮɨɬɨɝɪɚɮɢɢ 

 

Ʉɚɤ ɜɢɞɧɨ ɧɚ ɮɨɬɨɝɪɚɮɢɢ ɢɡ ɩɚɧɨɪɚɦɧɵɯ ɤɚɪɬ ɩɪɢɫɭɬɫɬɜɭɟɬ ɷɮɮɟɤɬ «Ɏɢ-

ɲɚɣ» ɗɬɨɬ ɷɮɮɟɤɬ ɩɨɥɭɱɚɟɬɫɹ ɢɡ-ɡɚ ɬɨɝɨ, ɱɬɨ ɩɪɢ ɫɴɟɦɤɟ ɛɵɥɚ ɢɫɩɨɥɶɡɨɜɚɧɚ ɮɨɬɨ-

ɚɩɩɚɪɚɬɭɪɚ ɫ ɲɢɪɨɤɢɦ ɭɝɥɨɦ. Ⱦɥɹ ɢɫɩɪɚɜɥɟɧɢɟ ɷɬɨɝɨ ɷɮɮɟɤɬɚ ɛɵɥɚ ɩɪɨɢɡɜɟɞɟɧɚ 

ɤɨɪɪɟɤɰɢɹ ɩɟɪɫɩɟɤɬɢɜɵ ɱɟɪɟɡ ɮɢɥɶɬɪ «Ʉɨɪɪɟɤɰɢɹ ɞɢɫɬɨɪɫɢɢ». Ɍɚɤ ɠɟ ɦɨɠɧɨ ɷɬɨ 

ɢɫɩɪɚɜɢɬɶ ɱɟɪɟɡ ɦɨɞɢɮɢɤɚɬɨɪ «ɢɫɤɚɠɟɧɢɟ». ȼ ɧɟɤɨɬɨɪɵɯ ɫɥɭɱɚɹɯ ɦɨɠɧɨ ɡɚɦɟ-

ɬɢɬɶ, ɱɬɨ ɡɞɚɧɢɟ ɜɵɝɥɹɞɢɬ ɧɟɦɧɨɝɨ ɧɢɡɤɢɦ. ȿɫɥɢ ɷɬɨ ɬɚɤ, ɬɨ ɩɪɢ ɧɚɠɚɬɢɢ ɧɚ ɤɨɦ-
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ɛɢɧɚɰɢɸ Ctrl+T ɧɚ ɤɥɚɜɢɚɬɭɪɟ ɦɨɠɧɨ ɪɚɫɬɹɧɭɬɶ ɢɡɨɛɪɚɠɟɧɢɟ ɩɨ ɜɵɫɨɬɟ, ɱɬɨɛɵ 

ɩɪɢɞɚɬɶ ɡɞɚɧɢɸ ɧɭɠɧɵɣ ɜɢɞ. 

Ɍɟɤɫɬɭɪɚ ɜɫɟɝɞɚ ɩɪɨɯɨɞɢɬ ɰɜɟɬɨɤɨɪɪɟɤɰɢɸ. ɐɜɟɬɨɤɨɪɪɟɤɰɢɹ – ɷɬɨ ɩɪɨɰɟɫɫ 

ɭɫɬɪɚɧɟɧɢɹ ɬɨɧɨɜɨɝɨ ɢ ɰɜɟɬɨɜɨɝɨ ɞɢɫɛɚɥɚɧɫɚ ɜ ɢɡɨɛɪɚɠɟɧɢɢ. Ʉɪɨɦɟ ɬɨɝɨ, ɰɜɟɬɨ-

ɤɨɪɪɟɤɰɢɹ ɩɨɡɜɨɥɹɟɬ ɧɚɫɬɪɚɢɜɚɬɶ ɤɨɧɬɪɚɫɬ ɰɜɟɬɨɜ. ɉɨɫɥɟ ɪɟɞɚɤɬɢɪɨɜɚɧɢɹ ɜɫɬɪɨ-

ɟɧɧɵɦɢ ɢɧɫɬɪɭɦɟɧɬɚɦɢ Adobe Photoshop CC ɩɨɥɭɱɚɟɬɫɹ ɬɟɤɫɬɭɪɚ ɫɬɟɧɵ, ɩɨɤɚɡɚɧ-

ɧɚɹ ɧɚ ɪɢɫɭɧɤɟ 40. 

 

Ɋɢɫɭɧɨɤ 40 – Ɍɟɤɫɬɭɪɚ ɫɬɟɧɵ ɩɨɫɥɟ ɞɨɪɚɛɨɬɤɢ 

 

Ʉɚɤ ɜɢɞɧɨ ɫ ɬɟɤɫɬɭɪɵ ɭɞɚɥɟɧɵ ɥɢɲɧɢɟ ɨɛɴɟɤɬɵ, ɬɚɤɢɟ ɤɚɤ ɞɟɪɟɜɶɹ ɢ ɫɬɨɥɛɵ. 

ɍɛɪɚɧ ɷɮɮɟɤɬ «ɮɢɲɚɣ», ɢɡɨɛɪɚɠɟɧɢɟ ɪɚɫɬɹɧɭɬɨ ɩɨ ɧɭɠɧɵɦ ɝɪɚɧɹɦ. 

ɉɨɫɤɨɥɶɤɭ ɧɟɬ ɜɨɡɦɨɠɧɨɫɬɢ ɫɞɟɥɚɬɶ ɮɨɬɨɝɪɚɮɢɢ ɤɪɵɲɢ, ɚ ɧɚ ɤɚɪɬɚɯ yan-

dex.maps ɢ google.maps ɨɧɢ ɞɨɫɬɚɬɨɱɧɨ ɧɢɡɤɨɝɨ ɪɚɡɪɟɲɟɧɢɹ ɬɨ ɛɵɥɨ ɩɪɢɧɹɬɨ ɪɟ-

ɲɟɧɢɟ ɢɫɤɚɬɶ ɲɚɛɥɨɧ ɢɡ ɧɚɛɨɪɚ ɬɟɤɫɬɭɪ ɜ ɢɧɬɟɪɧɟɬɟ. Ɍɟɤɫɬɭɪɵ ɤɪɵɲ ɛɵɥɢ ɩɨɞɨ-

ɛɪɚɧɵ ɩɨ ɮɚɤɬɭɪɟ ɢ ɰɜɟɬɭ ɨɪɢɝɢɧɚɥɚ. 

ɉɨɫɥɟ ɜɫɟɯ ɦɚɧɢɩɭɥɹɰɢɣ ɫ ɬɟɤɫɬɭɪɚɦɢ ɫɬɟɧ ɢ ɤɪɵɲɢ ɨɧɢ ɧɚɤɥɚɞɵɜɚɥɢɫɶ ɧɚ 

ɪɚɡɦɟɱɟɧɧɵɟ ɦɟɫɬɚ ɧɚ UV-ɪɚɡɜɟɪɬɤɭ. 
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Ɋɢɫɭɧɨɤ 41 – Ɍɟɤɫɬɭɪɚ, ɧɚɥɨɠɟɧɧɚɹ ɧɚ UV-ɪɚɡɜɟɪɬɤɭ 

 

ɉɨ ɬɚɤɨɦɭ ɠɟ ɩɪɢɧɰɢɩɭ ɬɟɤɫɬɭɪɚ ɧɚɤɥɚɞɵɜɚɟɬɫɹ ɧɚ ɞɪɭɝɢɟ ɡɞɚɧɢɹ ɢ ɫɨɨɪɭ-

ɠɟɧɢɹ. ɇɚɩɪɢɦɟɪ ɧɚ ɡɞɚɧɢɟ ɝɨɪɨɞɫɤɨɣ ɭɩɪɚɜɵ. ɉɪɢɦɟɪ ɡɞɚɧɢɹ ɦɨɠɧɨ ɭɜɢɞɟɬɶ ɧɚ 

ɪɢɫɭɧɤɟ 42. 

 

Ɋɢɫɭɧɨɤ 42 – ɉɪɢɦɟɪ ɬɟɤɫɬɭɪɵ ɡɞɚɧɢɹ ɝɨɪɨɞɫɤɨɣ ɭɩɪɚɜɵ 

 

ɇɚ Ɍɪɢɭɦɮɚɥɶɧɭɸ ɚɪɤɭ ɧɚɥɨɠɟɧɢɟ ɬɟɤɫɬɭɪɵ ɩɪɨɢɫɯɨɞɢɥɨ ɧɚɦɧɨɝɨ ɫɥɨɠɧɟɟ. 

ɗɬɨ ɜɵɫɨɤɨɩɨɥɢɝɨɧɚɥɶɧɨɟ ɚɪɯɢɬɟɤɬɭɪɧɨɟ ɫɨɨɪɭɠɟɧɢɟ. Ɍɟɤɫɬɭɪɚ ɞɥɹ ɷɬɨɝɨ ɨɛɴɟɤɬɚ 
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ɛɵɥɚ ɫɨɫɬɚɪɟɧɚ, ɞɥɹ ɬɨɝɨ ɱɬɨ ɛɵ ɩɪɢɫɭɬɫɬɜɨɜɚɥ ɷɮɮɟɤɬ ɫɬɚɪɨɣ ɩɨɫɬɪɨɣɤɢ. Ⱥɪɤɚ 

ɛɵɥɚ ɜɵɩɨɥɧɟɧɚ ɞɥɹ ɞɜɭɯ «ɷɩɨɯ»: ɚɪɤɚ 1891 ɝɨɞɚ ɢ ɫɨɜɪɟɦɟɧɧɚɹ 2018 ɝɨɞɚ. ɋɬɟɧɵ 

ɨɛɴɟɤɬɚ ɜɵɝɥɹɞɹɬ ɧɟɦɧɨɝɨ ɛɥɟɤɥɵɦɢ. Ɍɟɤɫɬɭɪɚ ɛɵɥɚ ɦɚɤɫɢɦɚɥɶɧɨ ɩɪɢɛɥɢɠɟɧɚ ɤ 

ɦɚɤɟɬɭ 1891 ɝɨɞɚ. ɉɪɢɦɟɪ ɬɟɤɫɬɭɪɵ ɨɛɴɟɤɬɚ ɢɡɨɛɪɚɠɟɧ ɧɚ ɪɢɫɭɧɤɟ 43. 

 

Ɋɢɫɭɧɨɤ 43 – Ɍɟɤɫɬɭɪɚ Ɍɪɢɭɦɮɚɥɶɧɨɣ ɚɪɤɢ 

 

4.3 ɋɨɡɞɚɧɢɟ ɤɨɦɩɨɡɢɰɢɢ ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ ɜ Unity 3D 

Ⱦɥɹ ɫɨɡɞɚɧɢɹ ɤɨɦɩɨɡɢɰɢɢ ɛɵɥ ɜɵɛɪɚɧ ɦɧɨɝɨɮɭɧɤɰɢɨɧɚɥɶɧɵɣ ɝɪɚɮɢɱɟɫɤɢɣ 

ɞɜɢɠɨɤ Unity 3D.  

ɉɨɫɥɟ ɩɨɞɝɨɬɨɜɤɢ ɜɫɟɯ ɦɨɞɟɥɟɣ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɫɛɨɪɤɚ ɫɰɟɧɵ ɧɟɩɨɫɪɟɞ-

ɫɬɜɟɧɧɨ ɜ Unity 3D, ɟɫɥɢ ɦɨɞɟɥɢ ɫɨɨɬɜɟɬɫɬɜɭɸɬ ɪɟɚɥɶɧɵɦ ɩɪɨɩɨɪɰɢɹɦ ɨɬɧɨɫɢ-

ɬɟɥɶɧɨ ɞɪɭɝ ɞɪɭɝɚ, ɬɨ ɩɪɨɢɡɜɨɞɢɬɫɹ ɷɤɫɩɨɪɬ ɜɫɟɯ ɡɞɚɧɢɣ ɩɨ ɨɬɞɟɥɶɧɨɫɬɢ ɜ ɜɢɡɭɚ-

ɥɢɡɚɬɨɪ ɞɥɹ ɩɨɫɥɟɞɭɸɳɟɣ ɫɛɨɪɤɢ ɢ ɪɚɫɫɬɚɧɨɜɤɢ ɧɚ ɤɚɪɬɟ. 

ȼ ɩɟɪɜɭɸ ɨɱɟɪɟɞɶ ɧɟɨɛɯɨɞɢɦɨ ɫɨɡɞɚɬɶ ɩɨɞɥɨɠɤɭ ɫ ɬɟɤɫɬɭɪɨɣ ɤɚɪɬɵ. Ɉɧɚ ɛɭ-

ɞɟɬ ɩɪɟɞɫɬɚɜɥɹɬɶ ɫɨɛɨɣ ɩɥɨɫɤɭɸ ɩɨɜɟɪɯɧɨɫɬɶ ɫ ɧɚɥɨɠɟɧɧɨɣ ɧɚ ɧɟɟ ɬɟɤɫɬɭɪɨɣ. 

Ⱦɥɹ ɷɬɨɝɨ ɧɟɨɛɯɨɞɢɦɨ ɩɟɪɟɣɬɢ Game Object ɞɚɥɟɟ ɩɭɧɤɬ 3D Object ɩɨɬɨɦ 
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ɫɬɪɨɤɚ Plane. ɉɨɫɥɟ ɩɪɨɞɟɥɚɧɧɵɯ ɞɟɣɫɬɜɢɣ ɮɨɪɦɢɪɭɟɬɫɹ ɩɥɨɫɤɚɹ ɩɨɜɟɪɯɧɨɫɬɶ ɫɨ 

ɫɬɚɧɞɚɪɬɧɵɦɢ ɪɚɡɦɟɪɚɦɢ.  

 

Ɋɢɫɭɧɨɤ 44 – ɋɨɡɞɚɧɧɚɹ ɩɥɨɫɤɨɫɬɶ 

 

ɋɨɝɥɚɫɧɨ ɩɥɚɧɭ ɝɨɪɨɞɚ, ɦɨɞɟɥɢɪɭɟɦɚɹ ɩɨɜɟɪɯɧɨɫɬɶ ɤɨɬɨɪɚɹ ɫɨɫɬɨɢɬ ɢɡ 2 

ɤɜɚɪɬɚɥɨɜ ɨɬ ɩɟɪɟɫɟɱɟɧɢɹ ɭɥɢɰ Ʉɚɥɢɧɢɧɚ – Ʉɪɚɫɧɨɮɥɨɬɫɤɚɹ ɞɨ Ʌɟɧɢɧɚ – ɩɟɪ. ɋɜɹ-

ɬɢɬɟɥɹ ɂɧɧɨɤɟɧɬɢɹ, ɢɦɟɟɬ ɪɚɡɦɟɪɵ: 261 ɦɟɬɪɨɜ ɩɨ ɲɢɪɢɧɟ ɢ 360 ɦɟɬɪɨɜ ɩɨ ɞɥɢɧɟ. 

Ɉɩɟɪɚɰɢɢ ɩɪɨɜɨɞɢɦɵɟ ɫ ɦɚɫɲɬɚɛɨɦ, ɩɨɡɢɰɢɟɣ, ɩɨɜɨɪɨɬɨɦ ɢ ɞɪɭɝɢɦɢ ɧɚɫɬɪɨɣɤɚɦɢ 

ɤɨɬɨɪɵɟ ɤɚɫɚɸɬɫɹ ɜɵɞɟɥɟɧɧɨɝɨ ɨɛɴɟɤɬɚ ɩɪɨɢɫɯɨɞɹɬ ɜ ɨɤɧɟ Inspector.  

ɂɧɫɩɟɤɬɨɪɵ ɫɜɨɣɫɬɜ (Inspector), ɦɨɠɧɨ ɜɫɬɪɟɬɢɬɶ ɜɨ ɦɧɨɝɢɯ ɩɪɢɥɨɠɟɧɢɹɯ. 

Inspector ɦɨɦɟɧɬɚɥɶɧɨ ɜɜɨɞɢɬ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɨɛɴɟɤɬɚ. Ɉɤɧɨ Inspector ɞɟɦɨɧɫɬɪɢ-

ɪɭɟɬ ɤɚɠɞɵɣ ɤɨɦɩɨɧɟɧɬ ɨɛɴɟɤɬɚ, ɤɨɬɨɪɵɣ ɜɵɛɪɚɧ ɢ ɩɨɡɜɨɥɹɟɬ ɢɡɦɟɧɹɬɶ ɩɟɪɟɦɟɧ-

ɧɵɟ ɷɬɢɯ ɤɨɦɩɨɧɟɧɬɨɜ, ɩɨɥɶɡɭɹɫɶ ɬɨɥɶɤɨ ɩɪɨɫɬɵɦɢ ɮɨɪɦɚɦɢ ɢɧɬɟɪɮɟɣɫɚ, ɤ ɩɪɢ-

ɦɟɪɭ, ɩɨɥɡɭɧɨɤ, ɤɧɨɩɤɚ, ɜɵɩɚɞɚɸɳɢɟ ɫɩɢɫɤɢ. Ɋɚɡɥɢɱɧɵɟ ɫɜɨɣɫɬɜɚ, ɨɬɨɛɪɚɠɚɟɦɵɟ 

ɜ Inspector, ɦɨɝɭɬ ɛɵɬɶ ɢɡɦɟɧɟɧɵ, ɬɚɦ ɠɟ ɷɬɨ ɨɬɧɨɫɢɬɫɹ ɢ ɤ ɩɟɪɟɦɟɧɧɵɦ ɫɤɪɢɩɬɨɜ, 

ɩɪɢɤɪɟɩɥёɧɧɵɯ ɤ ɨɛɴɟɤɬɭ. Ɇɨɠɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ Inspector ɞɥɹ ɢɡɦɟɧɟɧɢɹ ɩɟɪɟɦɟɧ-

ɧɵɯ ɜɨɜɪɟɦɹ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɝɨ ɩɪɨɫɦɨɬɪɚ ɞɥɹ ɷɤɫɩɟɪɢɦɟɧɬɨɜ ɢ ɩɨɢɫɤɚ ɛɚɥɚɧɫɚ 

ɫɰɟɧɵ. Ɉɤɧɨ Inspector ɢɡɨɛɪɚɠɟɧɨ ɧɚ ɪɢɫɭɧɤɟ 45. 
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Ɋɢɫɭɧɨɤ 45 – Ɉɤɧɨ Inspector 

 

ȼ ɦɨɞɢɮɢɤɚɬɨɪɟ Default-Material ɧɟɨɛɯɨɞɢɦɨ ɜɵɛɪɚɬɶ ɧɭɠɧɭɸ ɬɟɤɫɬɭɪɭ. 

ȼɵɛɪɚɜ ɤɪɭɝɥɭɸ ɤɧɨɩɤɭ Albedo ɜ ɨɤɧɟ Main Maps. ȼ ɷɬɨɦ ɨɤɧɟ ɫɜɨɣɫɬɜ ɬɚɤ ɠɟ 

ɦɨɠɧɨ ɧɚɫɬɪɨɢɬɶ ɛɨɥɟɟ ɜɵɪɚɡɢɬɟɥɶɧɨ ɬɟɤɫɬɭɪɭ. ɉɭɧɤɬ Metallic – ɞɟɥɚɟɬ ɨɛɴɟɤɬ ɛɨ-

ɥɟɟ «ɦɟɬɚɥɥɢɱɟɫɤɢɦ», ɬ.ɟ. ɰɜɟɬ ɫɬɚɧɨɜɢɬɫɹ ɫɟɪɨɝɨ ɛɥɟɫɬɹɳɟɝɨ ɨɬɬɟɧɤɚ. ȼ ɨɫɧɨɜɧɨɦ 

ɷɬɨ ɧɟɨɛɯɨɞɢɦɨ ɞɥɹ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɞɟɬɚɥɟɣ ɢɡ ɦɟɬɚɥɥɚ. ɋɥɟɞɭɸɳɢɣ ɡɚ ɧɢɦ ɩɭɧɤɬ 

ɧɚɤɥɚɞɵɜɚɟɬ ɩɨɥɭɩɪɨɡɪɚɱɧɭɸ ɬɟɤɫɬɭɪɭ. ȼ ɫɜɨɟɣ ɪɚɛɨɬɟ ɹ ɢɫɩɨɥɶɡɨɜɚɥ ɬɨɥɶɤɨ Al-

bedo ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɛɨɥɟɟ ɩɪɨɫɬɵɯ ɬɟɤɫɬɭɪ, ɞɥɹ ɭɦɟɧɶɲɟɧɢɹ ɪɚɡɦɟɪɨɜ ɮɚɣɥɚ. 

 ɉɨɫɥɟ ɷɬɨɝɨ ɧɚ ɬɟɤɫɬɭɪɢɪɨɜɚɧɧɭɸ ɩɥɨɫɤɨɫɬɶ ɛɭɞɟɬ ɧɚɥɨɠɟɧɚ ɬɟɤɫɬɭɪɚ.  
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Ɋɢɫɭɧɨɤ 46 – ɉɥɨɫɤɨɫɬɶ ɫ ɧɚɥɨɠɟɧɧɨɣ ɬɟɤɫɬɭɪɨɣ 

 

ɉɨɫɥɟ ɧɚɥɨɠɟɧɢɹ ɬɟɤɫɬɭɪɵ ɨɫɬɚɟɬɫɹ ɢɦɩɨɪɬɢɪɨɜɚɬɶ ɬɨɥɶɤɨ ɡɚɪɚɧɟɟ ɫɨɡɞɚɧ-

ɧɵɟ ɜ 3DS Max ɚɪɯɢɬɟɤɬɭɪɧɵɟ ɫɨɨɪɭɠɟɧɢɹ ɢ ɡɞɚɧɢɹ.  

ɂɦɩɨɪɬ ɦɨɞɟɥɟɣ ɩɪɨɢɫɯɨɞɢɬ ɜ ɮɨɪɦɚɬɟ fbx. FBX – ɷɬɨ ɫɬɚɧɞɚɪɬɧɵɣ ɮɨɪɦɚɬ 

ɩɪɨɝɪɚɦɦɧɨɝɨ ɩɪɨɞɭɤɬɚ Unity 3D, ɤɨɬɨɪɵɣ ɜɨɫɩɪɢɧɢɦɚɟɬɫɹ ɛɨɥɶɲɟɣ ɱɚɫɬɶɸ 3D 

ɪɟɞɚɤɬɨɪɨɜ.  

ȼ ɩɪɨɝɪɚɦɦɧɨɦ ɩɪɨɞɭɤɬɟ Unity 3D ɪɚɡɪɚɛɨɬɚɧɚ ɫɢɫɬɟɦɚ ɭɩɪɚɜɥɟɧɢɹ ɩɚɤɟɬɚ-

ɦɢ Unity (package system). ɇɚɯɨɞɹɳɚɹɫɹ ɜ ɩɭɧɤɬɟ Assets > Import/Export Package, 

ɢɦɩɨɪɬ ɢ ɷɤɫɩɨɪɬ ɩɚɤɟɬɨɜ Unity ɩɪɟɞɨɫɬɚɜɥɹɟɬ ɜɨɡɦɨɠɧɨɫɬɶ ɩɟɪɟɞɚɱɢ ɪɟɫɭɪɫɨɜ 

(assets) ɦɟɠɞɭ ɩɪɨɟɤɬɚɦɢ, ɜɤɥɸɱɚɹ dependencies (ɡɚɜɢɫɢɦɨɫɬɢ). Dependency (ɡɚɜɢ-

ɫɢɦɨɫɬɶ) ɷɬɨ ɟɳɟ ɨɞɢɧ ɪɟɫɭɪɫ (asset) ɫɜɹɡɚɧɧɵɣ ɫ ɢɦɩɨɪɬɢɪɭɟ-

ɦɵɦ/ɷɤɫɩɨɪɬɢɪɭɟɦɵɦ ɨɛɴɟɤɬɨɦ.  

ȿɫɥɢ ɧɟɨɛɯɨɞɢɦɨ ɷɤɫɩɨɪɬɢɪɨɜɚɬɶ 3D ɦɨɞɟɥɶ ɢɡ Unity, ɤ ɩɪɢɦɟɪɭ ɞɥɹ ɩɟɪɟɧɨ-

ɫɚ ɩɪɨɟɤɬɚ ɢɥɢ ɨɬɞɟɥɶɧɵɯ ɟɝɨ ɤɨɦɩɨɧɟɧɬɨɜ ɧɚ ɞɪɭɝɨɣ ɤɨɦɩɶɸɬɟɪ, ɧɭɠɧɨ ɩɟɪɟɞɚɬɶ 

ɢ ɦɚɬɟɪɢɚɥ ɫ ɬɟɤɫɬɭɪɨɣ, ɷɬɢ ɫɨɩɭɬɫɬɜɭɸɳɢɟ ɪɟɫɭɪɫɵ ɛɭɞɭɬ ɢɦɟɬɶ ɧɚɡɜɚɧɢɟ ɡɚɜɢ-

ɫɢɦɨɫɬɢ ɦɨɞɟɥɢ (models dependencies). 

ȿɫɥɢ ɩɪɨɢɡɜɨɞɢɬɶ ɢɦɩɨɪɬ ɦɨɞɟɥɟɣ ɱɟɪɟɡ Assets – Import New Assets ɩɚɤɟɬ 
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ɦɨɞɟɥɟɣ ɮɨɪɦɢɪɭɟɬɫɹ ɜ ɧɢɠɧɟɦ ɨɤɧɟ Project. Ɉɤɧɨ Project ɫ ɝɨɬɨɜɵɦɢ ɨɛɴɟɤɬɚɦɢ 

ɢɡɨɛɪɚɠɟɧɨ ɧɚ ɪɢɫɭɧɤɟ 47.  

 

Ɋɢɫɭɧɨɤ 47 – Ɉɤɧɨ Project ɫ ɝɨɬɨɜɵɦɢ ɨɛɴɟɤɬɚɦɢ 

 

ɋɨɡɞɚɧɧɵɣ ɩɪɨɟɤɬ ɫɨɞɟɪɠɢɬ ɩɚɩɤɭ Assets. ȼ ɤɚɠɞɨɣ ɹɱɟɣɤɟ ɥɟɠɢɬ ɨɞɢɧ ɨɛɴ-

ɟɤɬ. ȿɫɥɢ ɩɪɨɢɫɯɨɞɢɬ ɢɡɦɟɧɚ ɥɸɛɨɝɨ ɫɨɞɟɪɠɢɦɨɝɨ. ɗɬɨ ɦɨɠɟɬ ɛɵɬɶ ɬɟɤɫɬɭɪɚ ɢɥɢ 

ɰɟɥɚɹ ɦɨɞɟɥɶ, ɫ ɩɨɦɨɳɶɸ Adobe Photoshop CC, ɡɚɫɬɚɜɢɬ Unity ɫɧɨɜɚ ɢɦɩɨɪɬɢɪɨ-

ɜɚɬɶ ɟɝɨ, ɨɬɪɚɡɢɜ ɢɡɦɟɧɟɧɢɹ ɜ ɩɪɨɟɤɬɟ ɢ ɥɸɛɵɯ ɚɤɬɢɜɧɵɯ ɫɰɟɧɚɯ ɜ ɩɪɨɟɤɬɟ, ɭ ɤɨ-

ɬɨɪɵɯ ɫɨɫɬɨɢɬ ɜ ɩɨɥɶɡɨɜɚɧɢɢ ɞɚɧɧɵɣ ɪɟɫɭɪɫ.  

Create – ɷɬɨ ɤɨɩɤɚ ɤɨɬɨɪɚɹ ɧɚɯɨɞɢɬɫɹ ɜ ɨɤɧɟ ɩɪɨɟɤɬɚ, ɞɚɸɳɚɹ ɜɨɡɦɨɠɧɨɫɬɢ 

ɩɨ ɫɨɡɞɚɧɢɸ ɥɸɛɨɝɨ ɪɟɫɭɪɫɚ ɞɨɫɬɭɩɧɨɝɨ ɜ ɩɪɟɞɟɥɚɯ Unity. ɇɚɩɪɢɦɟɪ ɫ ɩɨɦɨɳɶɸ 

ɧɟё ɦɨɠɧɨ ɫɨɡɞɚɬɶ ɫɤɪɢɩɬ ɢɥɢ ɦɚɬɟɪɢɚɥ. ɇɟɨɛɯɨɞɢɦɨ ɡɧɚɬɶ, ɱɬɨ ɩɪɢ ɩɟɪɟɦɟɳɟɧɢɢ 

ɪɟɫɭɪɫɨɜ ɜɧɟɲɧɢɦɢ ɢɧɫɬɪɭɦɟɧɬɚɦɢ ɫɬɚɧɭɬ ɭɬɪɚɱɟɧɵ ɜɫɟ ɫɜɹɡɚɧɧɵɟ ɦɟɬɚɞɚɧɧɵɟ.  

Ɇɟɬɚɞɚɧɧɵɟ ɯɪɚɧɹɬ ɜ ɫɟɛɟ ɢɧɮɨɪɦɚɰɢɸ ɨ ɪɟɫɭɪɫɟ, ɨ ɟɝɨ ɜɡɚɢɦɨɫɜɹɡɹɯ ɫ ɞɪɭ-

ɝɢɦɢ ɪɟɫɭɪɫɚɦɢ. ɇɟɨɛɯɨɞɢɦɨ ɡɧɚɬɶ, ɱɬɨ ɩɟɪɟɦɟɳɚɬɶ ɪɟɫɭɪɫɵ ɧɭɠɧɨ ɬɨɥɶɤɨ ɜ ɨɤɧɨ 

Project.  ɉɟɪɟɬɚɳɢɜ ɮɚɣɥ ɢɡ ɉɪɨɜɨɞɧɢɤɚ ɜ ɨɤɧɨ ɩɪɨɟɤɬɚ. 

ȼ ɤɨɧɟɱɧɨɦ ɢɬɨɝɟ ɨɫɬɚɟɬɫɹ ɩɨɫɬɚɜɢɬɶ ɡɞɚɧɢɹ ɢ ɫɨɨɪɭɠɟɧɢɹ ɧɚ ɩɥɨɫɤɨɫɬɶ. ɍ 

ɤɚɠɞɨɝɨ 3D ɨɛɴɟɤɬɚ ɟɫɬɶ ɩɥɨɫɤɚɹ ɩɪɨɟɤɰɢɹ, ɪɚɡɦɟɳɟɧɧɚɹ ɧɚ ɬɟɤɫɬɭɪɟ. ɇɚ ɷɬɭ ɩɪɨ-

ɟɤɰɢɸ ɢ ɫɬɚɜɢɬɫɹ 3D ɦɨɞɟɥɶ ɨɛɴɟɤɬɚ, ɫɨɝɥɚɫɧɨ ɤɨɨɪɞɢɧɚɬɚɦ, ɢɡ ɤɚɪɬ Google.maps 

ɢ Yandex.maps. ɂɫɬɨɪɢɱɟɫɤɚɹ ɤɚɪɬɚ ɩɨ ɪɚɫɩɨɥɨɠɟɧɢɸ ɨɛɴɟɤɬɨɜ ɛɵɥɚ ɫɞɟɥɚɧɚ ɩɪɢ-

ɛɥɢɠɟɧɚ ɤ ɨɪɢɝɢɧɚɥɭ, ɩɨɫɤɨɥɶɤɭ ɚɪɯɢɜɧɵɯ ɤɚɪɬ ɧɟ ɫɨɯɪɚɧɢɥɨɫɶ, ɤɚɪɬɚ ɡɚ 1900 ɝɨɞ 

ɫɨɡɞɚɜɚɥɚɫɶ ɩɨ ɪɟɞɤɢɦ ɞɨɠɢɜɲɢɯ ɞɨ ɧɚɲɢɯ ɞɧɟɣ ɮɨɬɨɝɪɚɮɢɹɦ. Ƚɪɚɮɢɱɟɫɤɨɟ 

ɩɪɟɞɫɬɚɜɥɟɧɢɟ ɩɨɞɥɨɠɤɢ ɫ 3D ɦɨɞɟɥɹɦɢ ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ ɩɪɟɞɫɬɚɜɥɟɧɨ ɧɚ 

ɪɢɫɭɧɤɟ 48.  
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Ɋɢɫɭɧɨɤ 48 – ɉɨɞɥɨɠɤɚ ɫ 3D ɨɛɴɟɤɬɚɦɢ 

 

ɉɨɫɥɟ ɪɚɫɩɨɥɨɠɟɧɢɹ ɡɞɚɧɢɣ ɢ ɚɪɯɢɬɟɤɬɭɪɧɵɯ ɨɛɴɟɤɬɨɜ ɧɚ ɫɰɟɧɭ ɞɨɛɚɜɥɹɸɬ-

ɫɹ ɦɟɥɤɢɟ ɞɟɬɚɥɢ ɨɤɪɭɠɟɧɢɹ, ɬɚɤɢɟ ɤɚɤ: ɞɨɪɨɝɢ, ɡɚɛɨɪɵ, ɭɪɧɵ, ɫɤɚɦɟɣɤɢ, ɪɟɤɥɚɦ-

ɧɵɟ ɳɢɬɵ, ɮɨɧɚɪɧɵɟ ɫɬɨɥɛɵ, ɛɨɪɞɸɪɵ, ɞɟɪɟɜɶɹ ɢ ɩɪɨɱɢɟ ɡɟɥɟɧɵɟ ɧɚɫɚɠɞɟɧɢɹ. 

Ʉɨɝɞɚ ɦɚɤɟɬ ɩɪɚɤɬɢɱɟɫɤɢ ɝɨɬɨɜ ɨɫɬɚɟɬɫɹ ɞɨɛɚɜɢɬɶ ɬɨɥɶɤɨ ɨɫɜɟɳɟɧɢɟ. ȼ Unity 

3D ɫɭɳɟɫɬɜɭɟɬ 3 ɬɢɩɚ ɨɫɜɟɳɟɧɢɹ: 

– Directional light (ɇɚɩɪɚɜɥɟɧɧɵɣ ɫɜɟɬ): ɉɪɢɦɟɧɢɦ ɤɚɤ ɨɫɧɨɜɧɨɣ ɢɫɬɨɱɧɢɤ 

ɫɜɟɬɚ, ɤ ɩɪɢɦɟɪɭ ɫɨɥɧɟɱɧɵɣ ɫɜɟɬ. Ɉɧ ɜɵɯɨɞɢɬ ɧɟ ɢɡ ɨɞɧɨɣ ɬɨɱɤɢ, ɚ ɫɜɟɬɢɬ ɜ ɨɞɧɨɦ 

ɧɚɩɪɚɜɥɟɧɢɢ; 

– Point light (Ɍɨɱɟɱɧɵɣ ɫɜɟɬ): ɋɜɟɬ ɢɡ ɷɬɨɝɨ ɢɫɬɨɱɧɢɤɚ ɢɫɯɨɞɢɬ ɨɬ ɨɞɧɨɣ ɬɨɱ-

ɤɢ ɢ ɪɚɫɩɪɨɫɬɪɚɧɹɟɬɫɹ ɜɨ ɜɫɟɯ ɧɚɩɪɚɜɥɟɧɢɹɯ. Ɉɛɵɱɧɨ ɢɫɩɨɥɶɡɭɟɬɫɹ ɜ ɨɫɜɟɳɟɧɢɢ 

ɩɨɦɟɳɟɧɢɹ, ɡɚɤɪɵɬɨɝɨ ɫɤɥɚɞɚ; 

– Spot light (ɉɹɬɧɨ ɫɜɟɬɚ): ɋɜɟɱɟɧɢɟ ɩɪɨɢɫɯɨɞɢɬ ɜ ɨɞɧɨɦ ɧɚɩɪɚɜɥɟɧɢɢ ɢ ɢɦɟ-

ɟɬ ɪɚɞɢɭɫ ɨɫɜɟɳɟɧɢɹ. ɗɬɨ ɦɨɠɟɬ ɛɵɬɶ ɦɨɳɧɵɣ ɮɨɧɚɪɶ, ɦɚɹɤ ɢɥɢ ɩɪɨɠɟɤɬɨɪ. 

Ⱦɥɹ ɢɡɨɛɪɚɠɟɧɢɹ ɫɨɥɧɟɱɧɨɝɨ ɫɜɟɬɚ ɛɵɥ ɢɫɩɨɥɶɡɨɜɚɧ ɢɧɫɬɪɭɦɟɧɬ Directional 

Light. ȼ ɝɥɚɜɧɨɦ ɦɟɧɸ Unity, ɩɨɬɨɦ GameObject – Create Other – Directional Light. 

Ⱦɥɹ ɢɦɢɬɚɰɢɢ ɫɨɥɧɰɚ, ɫɜɟɬ ɩɨɦɟɳɟɧ ɫɜɟɪɯɭ ɜɵɫɨɤɨ ɧɚɞ ɫɰɟɧɨɣ ɢ ɜɵɛɪɚɧ 
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ɩɪɚɜɢɥɶɧɵ ɭɝɨɥ. ɇɚ ɦɨɟɣ ɤɨɦɩɨɡɢɰɢɢ ɩɪɟɞɫɬɚɜɥɟɧɵ ɫɰɟɧɵ ɜ ɞɧɟɜɧɨɟ ɜɪɟɦɹ, ɩɨ 

ɪɚɫɩɨɥɨɠɟɧɢɸ ɫɨɥɧɰɚ ɩɨɥɞɟɧɶ. ɂɫɩɨɥɶɡɨɜɚɧ ɧɟ ɫɥɢɲɤɨɦ ɹɪɤɢɣ ɫɜɟɬ ɞɥɹ ɤɨɦ-

ɮɨɪɬɧɨɝɨ ɩɪɨɫɦɨɬɪɚ ɤɨɦɩɨɡɢɰɢɢ. 

ɇɚɫɬɪɨɣɤɢ ɩɨɡɢɰɢɢ (Position – ɤɨɦɩɨɧɟɧɬ Transform ɜ Inspector) ɢɫɬɨɱɧɢɤɚ 

ɫɜɟɬɚ ɪɚɜɧɵ (0, 500, -200) ɢ ɩɨɞɬɜɟɪɠɞɚɟɦ ɜɜɨɞ ɤɚɠɞɨɝɨ ɡɧɚɱɟɧɢɹ ɧɚɠɚɬɢɟɦ ɤɥɚ-

ɜɢɲɢ Enter. ȼ ɩɨɥɟ Rotation.X ɡɧɚɱɟɧɢɟ ɭɫɬɚɧɨɜɥɟɧɨ 8, ɬɚɤɢɦ ɨɛɪɚɡɨɦ ɢɫɬɨɱɧɢɤ 

ɫɜɟɬɚ ɩɨɜɟɪɧɟɬɫɹ ɜɞɨɥɶ ɫɜɨɟɣ ɨɫɢ ɏ ɢ ɨɫɜɟɬɢɬ ɉɥɨɳɚɞɶ ɉɨɛɟɞɵ Ɉɤɧɨ ɧɚɫɬɪɨɟɤ 

ɨɫɜɟɳɟɧɢɹ ɢɡɨɛɪɚɠɟɧɨ ɧɚ ɪɢɫɭɧɤɟ 49. 

 

Ɋɢɫɭɧɨɤ 49 – Ɉɤɧɨ ɧɚɫɬɪɨɟɤ ɨɫɜɟɳɟɧɢɹ 

 

ɉɚɪɚɦɟɬɪ Intensity (ɂɧɬɟɧɫɢɜɧɨɫɬɶ ɫɜɟɬɚ) ɛɵɥ ɜɵɫɬɚɜɥɟɧ ɧɚ 1. Ɍɚɤ ɤɚɤ ɷɬɨ 

ɨɩɬɢɦɚɥɶɧɚɹ ɜɟɥɢɱɢɧɚ ɨɫɜɟɳɟɧɢɹ. 

ɉɚɪɚɦɟɬɪ Bounce Intensity ɬɚɤ ɠɟ ɪɚɜɟɧ 1. 

ɉɚɪɚɦɟɬɪ Shadow Type (Ɉɩɰɢɢ ɬɟɧɟɣ) ɛɵɥɢ ɜɵɫɬɚɜɥɟɧɵ ɩɨ ɭɦɨɥɱɚɧɢɸ. 

ɉɚɪɚɦɟɬɪ Render Mode (Ɋɟɠɢɦ ɜɢɡɭɚɥɢɡɚɰɢɢ) ɭɫɬɚɧɨɜɥɟɧ ɜ ɚɜɬɨɦɚɬɢɱɟɫɤɨɦ 

ɪɟɠɢɦɟ. 
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 Culling Mask (Ɉɬɛɨɪ ɦɚɫɤɢ) ɢɫɩɨɥɶɡɨɜɚɧ ɞɥɹ ɜɵɛɨɪɨɱɧɨɝɨ ɢɫɤɥɸɱɟɧɢɹ 

ɝɪɭɩɩ ɨɛɴɟɤɬɨɜ ɢɡ-ɩɨɞ ɜɨɡɞɟɣɫɬɜɢɣ ɢɫɬɨɱɧɢɤɚ ɫɜɟɬɚ. 

ɂ ɞɥɹ ɬɨɝɨ ɱɬɨ ɛɵ ɫɞɟɥɚɬɶ ɫɨɥɧɰɟ ɜɢɞɢɦɵɦ ɞɥɹ ɷɬɨɝɨ ɜɵɛɟɪɟɦ flare 

(ɛɥɟɫɤ/ɫɢɹɧɢɟ) ɫɜɟɬɚ, ɧɚɠɚɜ ɧɚ ɫɬɪɟɥɨɱɤɭ ɜɧɢɡ, ɫɩɪɚɜɚ ɨɬ ɩɚɪɚɦɟɬɪɚ Flare ɤɨɦɩɨ-

ɧɟɧɬɚ Light – ɫɟɣɱɚɫ ɨɧ ɭɫɬɚɧɨɜɥɟɧ ɜ ɩɨɥɨɠɟɧɢɟ None, ɞɚɥɟɟ Sun. ɉɪɢɦɟɪ ɝɨɬɨɜɨɣ 

ɫɰɟɧɵ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɚɯ 50 ɢ 51. 

 

Ɋɢɫɭɧɨɤ 50 – Ⱥɪɯɢɬɟɤɬɭɪɚ 2018 ɝɨɞɚ 

 

 

Ɋɢɫɭɧɨɤ 51 – Ⱥɪɯɢɬɟɤɬɭɪɚ 1900 ɝɨɞɚ 
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4.4 ɂɧɬɟɪɮɟɣɫ, ɫɤɪɢɩɬɵ 

Ⱦɥɹ ɬɨɝɨ ɱɬɨ ɛɵ ɩɨɥɶɡɨɜɚɬɶɫɹ ɩɪɨɝɪɚɦɦɨɣ, ɜɵɛɢɪɚɬɶ ɧɭɠɧɵɣ ɝɨɞ, ɩɪɨɜɨɞɢɬɶ 

ɜɢɪɬɭɚɥɶɧɭɸ ɧɚɜɢɝɚɰɢɸ ɩɨ ɉɥɨɳɚɞɢ ɉɨɛɟɞɵ, ɜɵɜɨɞɢɬɶ ɢɧɮɨɪɦɚɰɢɸ ɨ ɩɨɫɬɪɨɣɤɟ 

ɡɞɚɧɢɹ ɢɥɢ ɚɪɯɢɬɟɤɬɭɪɧɨɝɨ ɨɛɴɟɤɬɚ ɧɟɨɛɯɨɞɢɦɵ ɫɤɪɢɩɬɵ.  

ɉɨɜɟɞɟɧɢɟ ɨɛɴɟɤɬɨɜ ɤɨɧɬɪɨɥɢɪɭɟɬɫɹ ɫ ɩɨɦɨɳɶɸ ɤɨɦɩɨɧɟɧɬɨɜ (Components), 

ɤɨɬɨɪɵɟ ɩɪɢɫɨɟɞɢɧɹɸɬɫɹ ɤ ɧɢɦ. ɇɟɫɦɨɬɪɹ ɧɚ ɬɨ, ɱɬɨ ɜɫɬɪɨɟɧɧɵɟ ɤɨɦɩɨɧɟɧɬɵ 

Unity ɦɨɝɭɬ ɛɵɬɶ ɨɱɟɧɶ ɪɚɡɧɨɫɬɨɪɨɧɧɢɦɢ, ɜɫɤɨɪɟ ɦɨɠɧɨ ɨɛɧɚɪɭɠɢɬɶ, ɱɬɨ ɧɭɠɧɨ 

ɜɵɣɬɢ ɡɚ ɩɪɟɞɟɥɵ ɢɯ ɜɨɡɦɨɠɧɨɫɬɟɣ, ɱɬɨɛɵ ɪɟɚɥɢɡɨɜɵɜɚɬɶ ɫɨɛɫɬɜɟɧɧɵɟ ɨɫɨɛɟɧɧɨ-

ɫɬɢ. Unity ɩɨɡɜɨɥɹɟɬ ɫɨɡɞɚɜɚɬɶ ɫɜɨɢ ɤɨɦɩɨɧɟɧɬɵ, ɢɫɩɨɥɶɡɭɹ ɫɤɪɢɩɬɵ. Ɉɧɢ ɩɨɡɜɨ-

ɥɹɸɬ ɚɤɬɢɜɢɪɨɜɚɬɶ ɢɝɪɨɜɵɟ ɫɨɛɵɬɢɹ, ɢɡɦɟɧɹɬɶ ɩɚɪɚɦɟɬɪɵ ɤɨɦɩɨɧɟɧɬɨɜ, ɢ ɨɬɜɟ-

ɱɚɬɶ ɧɚ ɜɜɨɞ ɩɨɥɶɡɨɜɚɬɟɥɹ ɤɚɤɢɦ ɜɚɦ ɭɝɨɞɧɨ ɫɩɨɫɨɛɨɦ. 

Unity ɢɡɧɚɱɚɥɶɧɨ ɩɨɞɞɟɪɠɢɜɚɟɬ ɬɪɢ ɹɡɵɤɚ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ: 

– C# (ɩɪɨɢɡɧɨɫɢɬɫɹ ɤɚɤ ɋɢ-ɲɚɪɩ), ɫɬɚɧɞɚɪɬɧɵɣ ɜ ɨɬɪɚɫɥɢ ɹɡɵɤ ɩɨɞɨɛɧɵɣ 

Java ɢɥɢ C++; 

– UnityScript, ɹɡɵɤ, ɪɚɡɪɚɛɨɬɚɧɧɵɣ ɫɩɟɰɢɚɥɶɧɨ ɞɥɹ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɜ Unity ɩɨ 

ɨɛɪɚɡɰɭ JavaScript. 

ȼ ɞɨɩɨɥɧɟɧɢɟ ɤ ɷɬɢɦ, ɫ Unity ɦɨɝɭɬ ɛɵɬɶ ɢɫɩɨɥɶɡɨɜɚɧɵ ɦɧɨɝɢɟ ɞɪɭɝɢɟ ɹɡɵɤɢ 

ɫɟɦɟɣɫɬɜɚ .NET, ɟɫɥɢ ɨɧɢ ɦɨɝɭɬ ɤɨɦɩɢɥɢɪɨɜɚɬɶ ɫɨɜɦɟɫɬɢɦɵɟ DLL 

ȼ ɨɬɥɢɱɢɢ ɨɬ ɞɪɭɝɢɯ ɚɫɫɟɬɨɜ, ɫɤɪɢɩɬɵ ɨɛɵɱɧɨ ɫɨɡɞɚɸɬɫɹ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɜ 

Unity. Ɇɨɠɧɨ ɫɨɡɞɚɬɶ ɫɤɪɢɩɬ ɢɫɩɨɥɶɡɭɹ ɦɟɧɸ Create ɜ ɥɟɜɨɦ ɜɟɪɯɧɟɦ ɭɝɥɭ ɩɚɧɟɥɢ 

Project ɢɥɢ ɜɵɛɪɚɜ Assets ɞɚɥɟɟ Create ɜɵɛɪɚɜ ɩɭɧɤɬ C# Script (ɢɥɢ JavaScript/Boo 

ɫɤɪɢɩɬ) ɜ ɝɥɚɜɧɨɦ ɦɟɧɸ. 

ɇɨɜɵɣ ɫɤɪɢɩɬ ɛɭɞɟɬ ɫɨɡɞɚɧ ɜ ɩɚɩɤɟ, ɤɨɬɨɪɭɸ ɜɵ ɜɵɛɪɚɥɢ ɜ ɩɚɧɟɥɢ Project. 

ɂɦɹ ɧɨɜɨɝɨ ɫɤɪɢɩɬɚ ɛɭɞɟɬ ɜɵɞɟɥɟɧɨ, ɩɪɟɞɥɚɝɚɹ ɜɜɟɫɬɢ ɧɨɜɨɟ ɢɦɹ. 
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Ɋɢɫɭɧɨɤ 52 – ɇɨɜɵɣ ɫɤɪɢɩɬ 

 

Ʌɭɱɲɟ ɜɜɟɫɬɢ ɧɨɜɨɟ ɢɦɹ ɫɤɪɢɩɬɚ ɫɪɚɡɭ ɩɨɫɥɟ ɫɨɡɞɚɧɢɹ ɱɟɦ ɢɡɦɟɧɹɬɶ ɟɝɨ ɩɨ-

ɬɨɦ. 

ɉɨɫɥɟ ɞɜɨɣɧɨɝɨ ɳɟɥɱɤɚ ɧɚ ɫɤɪɢɩɬɟ ɜ Unity, ɨɧ ɛɭɞɟɬ ɨɬɤɪɵɬ ɜ ɬɟɤɫɬɨɜɨɦ ɪɟ-

ɞɚɤɬɨɪɟ. ɉɨ ɭɦɨɥɱɚɧɢɸ Unity ɛɭɞɟɬ ɢɫɩɨɥɶɡɨɜɚɬɶ MonoDevelop, ɧɨ ɹ ɜɵɛɪɚɥ Visu-

al Studio ɪɟɞɚɤɬɨɪ ɢɡ ɩɚɧɟɥɢ External Tools ɜ ɧɚɫɬɪɨɣɤɚɯ Unity. 

ɋɨɞɟɪɠɢɦɨɟ ɮɚɣɥɚ ɛɭɞɟɬ ɜɵɝɥɹɞɟɬɶ ɩɪɢɦɟɪɧɨ ɬɚɤ: 

 

Ɋɢɫɭɧɨɤ 53 – ɇɚɱɚɥɶɧɵɣ ɤɪɢɩɬ 
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ɋɤɪɢɩɬ ɜɡɚɢɦɨɞɟɣɫɬɜɭɟɬ ɫ ɜɧɭɬɪɟɧɧɢɦɢ ɦɟɯɚɧɢɡɦɚɦɢ Unity ɡɚ ɫɱɟɬ ɫɨɡɞɚɧɢɹ 

ɤɥɚɫɫɚ, ɧɚɫɥɟɞɨɜɚɧɧɨɝɨ ɨɬ ɜɫɬɪɨɟɧɧɨɝɨ ɤɥɚɫɫɚ, ɧɚɡɵɜɚɟɦɨɝɨ MonoBehaviour. Ɇɨɠ-

ɧɨ ɞɭɦɚɬɶ ɨ ɤɥɚɫɫɟ ɤɚɤ ɨ ɫɜɨɟɝɨ ɪɨɞɚ ɩɥɚɧɟ ɞɥɹ ɫɨɡɞɚɧɢɹ ɧɨɜɨɝɨ ɬɢɩɚ ɤɨɦɩɨɧɟɧɬɚ, 

ɤɨɬɨɪɵɣ ɦɨɠɟɬ ɛɵɬɶ ɩɪɢɤɪɟɩɥɟɧ ɤ ɢɝɪɨɜɨɦɭ ɨɛɴɟɤɬɭ. Ʉɚɠɞɵɣ ɪɚɡ, ɤɨɝɞɚ ɩɪɢɫɨ-

ɟɞɢɧɹɟɬɫɹ ɫɤɪɢɩɬɨɜɵɣ ɤɨɦɩɨɧɟɧɬ ɤ ɢɝɪɨɜɨɦɭ ɨɛɴɟɤɬɭ, ɫɨɡɞɚɟɬɫɹ ɧɨɜɵɣ ɷɤɡɟɦɩɥɹɪ 

ɨɛɴɟɤɬɚ, ɨɩɪɟɞɟɥɟɧɧɵɣ ɩɥɚɧɨɦ. ɂɦɹ ɤɥɚɫɫɚ ɛɟɪɟɬɫɹ ɢɡ ɢɦɟɧɢ, ɤɨɬɨɪɨɟ ɭɤɚɡɚɧɨ ɩɪɢ 

ɫɨɡɞɚɧɢɢ ɮɚɣɥɚ. ɂɦɹ ɤɥɚɫɫɚ ɢ ɢɦɹ ɮɚɣɥɚ ɞɨɥɠɧɵ ɛɵɬɶ ɨɞɢɧɚɤɨɜɵɦɢ, ɞɥɹ ɬɨɝɨ, 

ɱɬɨɛɵ ɫɤɪɢɩɬɨɜɵɣ ɤɨɦɩɨɧɟɧɬ ɦɨɝ ɛɵɬɶ ɩɪɢɫɨɟɞɢɧɟɧ ɤ ɢɝɪɨɜɨɦɭ ɨɛɴɟɤɬɭ. 

ȼɧɭɬɪɢ ɤɥɚɫɫɚ ɨɩɪɟɞɟɥɟɧɵ 2 ɮɭɧɤɰɢɢ, ɨɧɢ ɹɜɥɹɸɬɫɹ ɨɫɧɨɜɧɵɦɢ ɜ ɤɨɞɟ. 

ɉɟɪɜɚɹ ɮɭɧɤɰɢɹ Update – ɷɬɨ ɦɟɫɬɨ ɞɥɹ ɪɚɡɦɟɳɟɧɢɹ ɤɨɞɚ, ɤɨɬɨɪɵɣ ɛɭɞɟɬ ɨɛɪɚɛɚ-

ɬɵɜɚɬɶ ɨɛɧɨɜɥɟɧɢɟ ɤɚɞɪɚ ɞɥɹ ɢɝɪɨɜɨɝɨ ɨɛɴɟɤɬɚ. ɇɚɩɪɢɦɟɪ ɞɜɢɠɟɧɢɹ ɨɛɴɟɤɬɚ ɢɥɢ 

ɨɬɜɟɬ ɧɚ ɪɟɚɤɰɢɸ ɩɪɟɞɦɟɬɚ, ɜ ɨɛɳɟɦ ɜɫё ɬɨ ɱɬɨ ɨɛɪɚɛɚɬɵɜɚɟɬɫɹ ɫɨ ɜɪɟɦɟɧɟɦ ɜ ɢɝ-

ɪɨɜɨɦ ɩɪɨɰɟɫɫɟ.  

Ⱦɥɹ ɩɪɚɜɢɥɶɧɨɣ ɪɚɛɨɬɵ ɮɭɧɤɰɢɢ Update, ɧɟɨɛɯɨɞɢɦɨ ɧɚɡɧɚɱɚɬɶ ɩɟɪɟɦɟɧɧɵɟ, 

ɫɱɢɬɚɬɶ ɫɜɨɣɫɬɜɚ ɢ ɫɤɨɧɫɬɪɭɢɪɨɜɚɬɶ ɫɜɹɡɶ ɫ ɞɪɭɝɢɦɢ ɨɛɴɟɤɬɚɦɢ ɜ ɢɝɪɟ ɞɨ ɧɚɱɚɥɚ 

ɤɚɤɢɯ-ɥɢɛɨ ɞɟɣɫɬɜɢɣ ɦɟɠɞɭ ɧɢɦɢ. Ⱦɨ ɩɟɪɜɨɧɚɱɚɥɶɧɨɝɨ ɜɵɡɨɜɚ ɮɭɧɤɰɢɢ Update, 

ɛɭɞɟɬ ɡɚɪɚɧɟɟ ɜɵɡɜɚɧɚ ɮɭɧɤɰɢɹ Start. ɗɬɨ ɹɜɥɹɟɬɫɹ ɨɞɧɢɦ ɢɡ ɩɪɢɨɪɢɬɟɬɧɵɯ ɦɟɫɬ 

ɞɥɹ ɜɵɩɨɥɧɟɧɢɹ ɢɧɢɰɢɚɥɢɡɚɰɢɢ. Ⱦɥɹ ɩɟɪɟɯɨɞɚ ɦɟɠɞɭ ɫɰɟɧɚɦɢ, ɬɨ ɟɫɬɶ ɜɵɛɨɪɚ ɝɨ-

ɞɚ ɤɚɪɬɵ ɹ ɩɪɢɦɟɧɢɥ ɫɤɪɢɩɬ Graphic Raycaster. Ɉɧ ɚɧɚɥɢɡɢɪɭɟɬ ɜɵɛɪɚɧɧɵɣ ɝɨɞ ɢ 

ɩɨɞɫɬɚɜɥɹɟɬ ɚɪɯɢɬɟɤɬɭɪɧɵɟ ɨɛɴɟɤɬɵ ɫɨɝɥɚɫɧɨ ɷɬɨɦɭ ɜɪɟɦɟɧɢ. 

ȼ ɩɪɨɝɪɚɦɦɟ ɫɭɳɟɫɬɜɭɟɬ ɮɭɧɤɰɢɹ ɜɵɛɨɪɚ ɝɨɞɚ ɫɰɟɧɵ. Ʉɚɠɞɚɹ ɫɰɟɧɚ ɫɨɞɟɪ-

ɠɢɬ ɜɢɪɬɭɚɥɶɧɭɸ ɤɚɪɬɭ ɫ ɨɛɴɟɤɬɚɦɢ ɚɤɬɭɚɥɶɧɵɦɢ ɡɚ ɨɩɪɟɞɟɥɟɧɧɨɟ ɜɪɟɦɹ. ɋ ɬɟɱɟ-

ɧɢɟɦ ɜɪɟɦɟɧɢ, ɧɚ ɦɨɞɟɥɢɪɭɟɦɨɣ ɬɟɪɪɢɬɨɪɢɢ ɩɨɫɬɨɹɧɧɨ ɱɬɨ-ɬɨ ɦɟɧɹɥɨɫɶ, ɩɟɪɟ-

ɫɬɪɚɢɜɚɥɢɫɶ ɢɥɢ ɩɨɹɜɥɹɥɢɫɶ ɧɨɜɵɟ ɚɪɯɢɬɟɤɬɭɪɧɵɟ ɨɛɴɟɤɬɵ (ɡɞɚɧɢɹ, ɩɚɦɹɬɧɢɤɢ), ɢ 

ɩɪɨɱɢɟ ɩɪɟɞɦɟɬɵ ɬɚɤɢɟ ɤɚɤ, ɚɫɮɚɥɶɬɨɜɨɟ ɩɨɤɪɵɬɢɟ, ɬɪɨɬɭɚɪɧɚɹ ɩɥɢɬɤɚ, ɷɥɟɤɬɪɢɱɟ-

ɫɤɢɟ ɫɬɨɥɛɵ, ɡɚɛɨɪɵ, ɞɟɪɟɜɶɹ, ɯɨɡɹɣɫɬɜɟɧɧɵɣ ɩɨɫɬɪɨɣɤɢ ɢ ɩɪɨɱɟɟ. ȼɫɟ ɷɬɢ ɢɡɦɟ-

ɧɟɧɢɹ ɭɱɬɟɧɵ ɢ ɨɬɨɛɪɚɠɟɧɵ ɜ ɤɚɠɞɨɣ ɫɰɟɧɟ. Ȼɵɥɨ ɧɚɢɛɨɥɟɟ ɬɨɱɧɨ ɢ ɞɨɫɬɨɜɟɪɧɨ 

ɩɟɪɟɞɚɧɨ ɷɩɨɯɚ ɬɨɝɨ ɜɪɟɦɟɧɢ. ȼ ɥɟɜɨɣ ɱɚɫɬɢ ɷɤɪɚɧɚ ɧɚɯɨɞɢɬɫɹ ɫɩɢɫɨɤ ɫ ɞɚɬɚɦɢ, ɫ 

1900 ɩɨ 2018 ɝɨɞ. Ʉ ɤɚɠɞɨɣ ɤɧɨɩɤɟ ɩɪɢɜɹɡɚɧɚ ɝɨɬɨɜɚɹ ɤɨɦɩɨɡɢɰɢɹ ɡɚ ɜɵɛɪɚɧɧɵɣ 

ɝɨɞ, ɧɚɠɚɜ ɧɚ ɤɧɨɩɤɭ ɜɵɜɨɞɢɬɫɹ ɝɨɬɨɜɚɹ ɫɰɟɧɚ. ɇɟɤɨɬɨɪɵɟ ɨɛɴɟɤɬɵ, ɧɚɩɪɢɦɟɪ 
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ɡɞɚɧɢɟ Ɍɨɪɝɨɜɵɯ ɪɹɞɨɜ Ɇɚɜɪɢɬɚɧɢɢ ɧɟ ɢɡɦɟɧɹɥɨɫɶ ɫ ɝɨɞɚ ɟɝɨ ɩɨɫɬɪɨɣɤɢ, ɷɬɨ 1907 

ɝɨɞ. ɉɨɷɬɨɦɭ ɮɚɫɚɞ ɢ ɮɨɪɦɚ ɡɞɚɧɢɹ ɨɫɬɚɟɬɫɹ ɩɪɟɠɧɟɣ ɩɨ ɜɫɟɦ ɝɨɞɚɦ, ɦɟɧɹɟɬɫɹ 

ɥɢɲɶ ɬɟɤɫɬɭɪɚ ɡɞɚɧɢɹ. ɗɬɨ ɬɢɩ ɨɫɬɟɤɥɟɧɢɹ, ɰɜɟɬ ɮɚɫɚɞɚ ɡɞɚɧɢɹ ɢɥɢ ɦɚɬɟɪɢɚɥ ɤɪɵ-

ɲɢ. ȼɫɟ ɷɬɢ ɜɢɡɭɚɥɶɧɵɟ ɢɡɦɟɧɟɧɢɹ ɧɟ ɝɥɨɛɚɥɶɧɵ, ɢɯ ɦɨɠɧɨ ɩɟɪɟɞɚɬɶ ɫ ɩɨɦɨɳɶɸ 

ɬɟɤɫɬɭɪɵ, ɧɟ ɤɨɧɫɬɪɭɢɪɭɹ ɧɨɜɵɣ ɨɛɴɟɤɬ, ɱɬɨ ɢ ɛɵɥɨ ɫɞɟɥɚɧɨ. ɍɦɟɧɶɲɢɜ ɩɪɢ ɷɬɨɦ 

ɧɚɝɪɭɡɤɭ ɧɚ ɩɪɨɝɪɚɦɦɭ, ɧɟ ɡɚɛɢɜɚɹ ɧɟ ɧɭɠɧɵɦɢ ɞɭɛɥɢɪɭɸɳɢɦɢɫɹ ɨɛɴɟɤɬɚɦɢ.  

Ɉɤɧɨ ɫ ɜɵɛɨɪɨɦ ɝɨɞɚ ɩɪɟɞɫɬɚɜɥɟɧɨ ɧɚ ɪɢɫɭɧɤɟ 54. 

 

Ɋɢɫɭɧɨɤ 54 – ɋɤɪɢɩɬ Graphic Raycaster 

 

     ɋɤɪɢɩɬ CameraFly. Ⱦɥɹ ɩɟɪɟɦɟɳɟɧɢɹ ɩɨ ɤɚɪɬɟ ɢɫɩɨɥɶɡɨɜɚɥɫɹ ɩɨɥёɬ ɤɚɦɟ-

ɪɵ. Ɉɱɟɧɶ ɩɨɥɟɡɧɵɣ ɫɤɪɢɩɬ ɤɨɬɨɪɵɣ ɞɨɛɚɜɢɬ ɤɚɦɟɪɭ ɫɨ ɫɜɨɛɨɞɧɵɦ ɩɨɥёɬɨɦ. Ɉɧ 

ɧɟɨɛɯɨɞɢɦ ɞɥɹ ɞɜɢɠɟɧɢɟ ɩɨ ɜɫɟɣ ɫɰɟɧɟ, ɩɪɨɥёɬɚ ɧɚɞ ɨɛɴɟɤɬɚɦɢ. Ɋɟɚɥɢɡɨɜɚɧɵ ɩɨ-

ɜɨɪɨɬɵ ɤɚɦɟɪɵ ɫ ɨɝɪɚɧɢɱɟɧɢɟɦ ɭɝɥɚ ɩɨ ɜɵɫɨɬɟ. ɍɩɪɚɜɥɟɧɢɟ: ɩɨɜɨɪɨɬɵ ɜɜɟɪɯ – 

ɧɢɡ, ɥɟɜɨ – ɩɪɚɜɨ ɩɪɨɢɫɯɨɞɢɬ ɦɵɲɤɨɣ; ɞɜɢɠɟɧɢɟ ɜɩɟɪɟɞ – ɧɚɡɚɞ, ɥɟɜɨ – ɩɪɚɜɨ 

ɭɩɪɚɜɥɹɟɬɫɹ ɫ ɤɥɚɜɢɚɬɭɪɵ ɤɥɚɜɢɲɚɦɢ WASD ɢɥɢ ɫɬɪɟɥɨɱɧɵɦɢ ɭɤɚɡɚɬɟɥɹɦɢ. 

ɗɬɨ ɫɚɦɵɣ ɨɩɬɢɦɚɥɶɧɵɣ ɫɩɨɫɨɛ ɭɩɪɚɜɥɟɧɢɹ ɩɨ ɫɰɟɧɟ, ɩɨɫɤɨɥɶɤɭ ɜɫɟɦ ɢɧɬɭ-

ɢɬɢɜɧɨ ɩɨɧɹɬɟɧ ɢ ɩɨɡɜɨɥɹɟɬ ɦɚɤɫɢɦɚɥɶɧɨ ɩɟɪɟɞɚɬɶ ɨɤɪɭɠɚɸɳɭɸ ɨɛɫɬɚɧɨɜɤɭ ɧɚ 

ɤɚɪɬɟ. ɋ ɩɨɦɨɳɶɸ ɷɬɨɝɨ ɤɪɢɩɬɚ ɩɨɥɶɡɨɜɚɬɟɥɶ ɦɨɠɟɬ ɩɪɨɫɦɨɬɪɟɬɶ ɨɛɴɟɤɬ ɫ ɪɚɡɧɵɯ 

ɪɚɤɭɪɫɨɜ ɢɥɢ ɭɞɨɛɧɨ ɩɟɪɟɣɬɢ ɤ ɫɥɟɞɭɸɳɟɦɭ ɨɛɴɟɤɬɭ. ɉɨɫɤɨɥɶɤɭ ɪɚɡɦɟɪ ɤɚɪɬɵ 
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ɦɨɠɟɬ ɨɝɪɨɦɟɧ ɬɚɤ ɢ ɦɚɥ, ɬɨ ɫɭɳɟɫɬɜɭɸɬ ɧɟɤɨɬɨɪɵɟ ɧɚɫɬɪɨɣɤɢ. ɇɚɩɪɢɦɟɪ ɫɤɨ-

ɪɨɫɬɶ ɩɟɪɟɦɟɳɟɧɢɹ ɤɚɦɟɪɵ. Ɇɨɹ ɤɚɪɬɚ ɧɟɛɨɥɶɲɚɹ, ɢɦɟɟɬ 2 ɤɜɚɪɬɚɥɚ ɢ ɦɧɨɠɟɫɬɜɨ 

ɚɪɯɢɬɟɤɬɭɪɧɵɯ ɨɛɴɟɤɬɨɜ ɤɨɬɨɪɵɟ ɧɟɨɛɯɨɞɢɦɨ ɞɟɬɚɥɶɧɨ ɪɚɫɫɦɨɬɪɟɬɶ, ɩɨɷɬɨɦɭ ɫɤɨ-

ɪɨɫɬɶ ɩɨɥёɬɚ ɤɚɦɟɪɵ ɛɵɥɚ ɩɨɫɬɚɜɥɟɧɚ ɫɪɟɞɧɹɹ. 

Ɍɨɱɤɚ ɜ ɩɪɨɫɬɪɚɧɫɬɜɟ ɷɤɪɚɧɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɜ ɩɢɤɫɟɥɹɯ. Ʌɟɜɵɣ ɧɢɠɧɟɣ ɱɚɫɬɢ 

ɷɤɪɚɧɚ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɡɧɚɱɟɧɢɟ (0,0); ɩɪɚɜɨɣ ɜɟɪɯɧɟɣ (pixelWidth, pixelHeight). ɉɨ-

ɥɨɠɟɧɢɟ Z ɜ ɦɢɪɨɜɵɯ ɟɞɢɧɢɰɚɯ ɨɬ ɤɚɦɟɪɵ. 

Ɍɨɱɤɚ ɩɪɨɫɬɪɚɧɫɬɜɚ ɨɤɧɚ ɩɪɨɫɦɨɬɪɚ ɧɨɪɦɚɥɢɡɨɜɚɧɚ ɢ ɜɡɚɢɦɨɫɜɹɡɚɧɨ ɫ ɤɚɦɟ-

ɪɨɣ. Ʌɟɜɚɹ ɧɢɠɧɹɹ ɱɚɫɬɶ ɤɚɦɟɪɵ ɫɨɨɬɜɟɬɫɬɜɭɟɬ (0,0); ɜɟɪɯɧɹɹ ɩɪɚɜɚɹ - (1,1). ɉɨɥɨ-

ɠɟɧɢɟ z ɜ ɦɢɪɨɜɵɯ ɟɞɢɧɢɰɚɯ ɨɬ ɤɚɦɟɪɵ. 

Ɍɨɱɤɚ ɜ ɦɢɪɨɜɨɦ ɩɪɨɫɬɪɚɧɫɬɜɟ ɨɩɪɟɞɟɥɹɟɬɫɹ ɜ ɝɥɨɛɚɥɶɧɵɯ ɤɨɨɪɞɢɧɚɬɚɯ 

(ɧɚɩɪɢɦɟɪ, Transform position). ɉɪɢɦɟɪ ɫɤɪɢɩɬɚ CameraFly ɦɨɠɧɨ ɭɜɢɞɟɬɶ ɧɚ ɪɢ-

ɫɭɧɤɟ 55. 

 

Ɋɢɫɭɧɨɤ 55 – ɋɬɪɭɤɬɭɪɚ ɫɤɪɢɩɬɚ CameraFly 
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ɇɚɫɬɪɨɣɤɚ ɫɤɪɢɩɬɚ ɩɪɨɢɫɯɨɞɢɬ ɜ ɨɤɧɟ Inspector ɜ ɩɪɚɜɨɣ ɱɚɫɬɢ Unity. 

 

Ɋɢɫɭɧɨɤ 56 – ɇɚɫɬɪɨɣɤɚ ɫɤɪɢɩɬɚ CameraFly 

 

ɉɚɪɚɦɟɬɪ Mouse Sensitivity ɨɬɜɟɱɚɟɬ ɡɚ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ ɩɨɜɨɪɨɬɚ ɦɵɲɢ. 

ȿɫɥɢ ɛɭɞɟɬ ɜɵɛɪɚɧɚ ɛɨɥɶɲɚɹ ɫɤɨɪɨɫɬɶ ɬɨ ɩɨɥɶɡɨɜɚɬɟɥɶ ɧɟ ɭɫɩɟɟɬ ɪɚɫɫɦɨɬɪɟɬɶ ɞɟ-

ɬɚɥɢ ɡɞɚɧɢɹ. ȼɵɛɪɚɧ ɫɚɦɵɣ ɨɩɬɢɦɚɥɶɧɵɣ ɜɚɪɢɚɧɬ ɞɥɹ ɤɚɪɬɵ ɫɨ ɡɧɚɱɟɧɢɟɦ 3. 

ɉɚɪɚɦɟɬɪ Speed – ɷɬɨ ɫɤɨɪɨɫɬɶ ɞɜɢɠɟɧɢɟ ɭɩɪɚɜɥɹɟɦɚɹ ɫ ɤɥɚɜɢɚɬɭɪɵ ɤɥɚɜɢ-

ɲɚɦɢ WASD ɢɥɢ ɫɬɪɟɥɨɱɧɵɦɢ ɭɤɚɡɚɬɟɥɹɦɢ. Ⱦɥɹ ɞɚɧɧɨɝɨ ɦɚɫɲɬɚɛɚ ɤɚɪɬɵ ɤɨɦ-

ɮɨɪɬɧɨɣ ɫɤɨɪɨɫɬɶɸ ɜɵɛɪɚɧ ɩɚɪɚɦɟɬɪ 40. 

Minimum X – ɩɚɪɚɦɟɬɪ ɨɝɪɚɧɢɱɢɬɟɥɶ ɩɨɜɨɪɨɬɚ ɩɨ ɨɫɢ ɏ ɫ ɦɢɧɢɦɚɥɶɧɵɦ 

ɡɧɚɱɟɧɢɟɦ ɭɝɥɚ. ɋɥɭɠɢɬ ɞɥɹ ɬɨɝɨ, ɱɬɨ ɛɵ ɤɚɦɟɪɚ ɩɪɢ ɫɢɥɶɧɨɦ ɩɨɞɧɹɬɢɢ ɜɜɟɪɯ ɧɟ 

ɩɟɪɟɜɨɪɚɱɢɜɚɥɚɫɶ, ɚ ɨɬɤɥɨɧɹɥɚɫɶ ɧɚ ɭɪɨɜɟɧɶ ɩɨɜɨɪɨɬɚ ɝɨɥɨɜɵ. 

Maximum X – ɩɚɪɚɦɟɬɪ ɨɝɪɚɧɢɱɢɬɟɥɶ ɩɨɜɨɪɨɬɚ ɩɨ ɨɫɢ ɏ ɫ ɦɚɤɫɢɦɚɥɶɧɵɦ 

ɡɧɚɱɟɧɢɟɦ ɭɝɥɚ. ɋɥɭɠɢɬ ɞɥɹ ɬɨɝɨ, ɱɬɨ ɛɵ ɤɚɦɟɪɚ ɩɪɢ ɫɢɥɶɧɨɦ ɡɚɧɢɠɟɧɢɢ ɜɧɢɡ ɧɟ 

ɩɟɪɟɜɨɪɚɱɢɜɚɥɚɫɶ, ɚ ɨɬɤɥɨɧɹɥɚɫɶ ɧɚ ɭɪɨɜɟɧɶ ɩɨɜɨɪɨɬɚ ɝɨɥɨɜɵ. 

Minimum Y – ɩɚɪɚɦɟɬɪ ɨɝɪɚɧɢɱɢɬɟɥɶ ɩɨɜɨɪɨɬɚ ɩɨ ɨɫɢ Y ɫ ɦɢɧɢɦɚɥɶɧɵɦ 

ɡɧɚɱɟɧɢɟɦ ɭɝɥɚ. 

Maximum Y – ɩɚɪɚɦɟɬɪ ɨɝɪɚɧɢɱɢɬɟɥɶ ɩɨɜɨɪɨɬɚ ɩɨ ɨɫɢ Y ɫ ɦɚɤɫɢɦɚɥɶɧɵɦ 

ɡɧɚɱɟɧɢɟɦ ɭɝɥɚ. 

 ɋɤɪɢɩɬ RayCastInfa ɢ InfaObject ɜɵɜɨɞɹɬ ɧɚ ɷɤɪɚɧ ɩɨɥɶɡɨɜɚɬɟɥɸ ɜ ɞɨɫɬɭɩ-

ɧɨɦ ɜɢɞɟ ɢɧɮɨɪɦɚɰɢɸ ɨ ɬɨɦ ɜ ɤɚɤɨɦ ɝɨɞɭ ɩɨɫɬɪɨɟɧɨ ɡɞɚɧɢɟ, ɬɢɩ ɡɞɚɧɢɹ ɢɥɢ ɬɟɯ-

ɧɢɱɟɫɤɨɦ ɧɚɡɧɚɱɟɧɢɢ ɩɨɦɟɳɟɧɢɹ. ȼɫɹ ɢɧɮɨɪɦɚɰɢɹ ɜɵɜɨɞɢɬɫɹ ɜ ɨɤɧɟ ɫɩɪɚɜɚ ɜɧɢ-

ɡɭ. 
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 ɉɪɢɦɟɪ ɫɤɪɢɩɬɚ RayCastInfa ɦɨɠɧɨ ɭɜɢɞɟɬɶ ɧɚ ɪɢɫɭɧɤɟ 57. 

 

Ɋɢɫɭɧɨɤ 57 – ɋɬɪɭɤɬɭɪɚ ɫɤɪɢɩɬɚ RayCastInfa 

 

ɋɤɪɢɩɬ RayCastInfa ɧɟɨɛɯɨɞɢɦ ɞɥɹ ɩɨɥɭɱɟɧɢɹ ɢɧɮɨɪɦɚɰɢɢ, ɨɧ ɨɬɫɥɟɠɢɜɚɟɬ 

ɧɚɜɟɞɟɧɢɟ ɤɭɪɫɨɪɚ ɧɚ ɨɩɪɟɞɟɥɟɧɧɵɣ ɨɛɴɟɤɬ. Ⱦɚɧɧɵɣ ɫɤɪɢɩɬ ɩɨɡɜɨɥɹɟɬ ɜɵɩɭɫɬɢɬɶ 

ɧɟɜɢɞɢɦɵɣ ɥɭɱ ɢɡ ɭɤɚɡɚɧɧɨɣ ɬɨɱɤɢ, ɜ ɭɤɚɡɚɧɧɨɦ ɧɚɩɪɚɜɥɟɧɢɢ, ɢ ɜɟɪɧɭɬɶ ɧɟɤɨɬɨ-

ɪɵɟ ɫɜɨɣɫɬɜɚ ɨɛɴɟɤɬɨɜ, ɤɨɬɨɪɵɯ ɨɧ ɫɦɨɝ ɞɨɫɬɢɱɶ. ȼ ɞɚɧɧɨɦ ɫɥɭɱɚɟ ɭɤɚɡɚɧɧɚɹ ɬɨɱ-

ɤɚ ɷɬɨ ɩɨɡɢɰɢɹ ɦɵɲɢ.  

 

Ɋɢɫɭɧɨɤ 58 – Ɉɤɧɨ ɧɚɫɬɪɨɣɤɢ ɫɤɪɢɩɬɚ InfaObject 
 

ɉɚɪɚɦɟɬɪ Range Cast ɯɚɪɚɤɬɟɪɢɡɭɟɬ ɞɚɥɶɧɨɫɬɶ ɜɢɞɢɦɨɫɬɢ ɥɭɱɚ. ɗɬɨ ɪɚɫɫɬɨɹ-

ɧɢɟ ɨɬ ɤɚɦɟɪɵ ɞɨ ɨɛɴɟɤɬɚ ɫ ɤɨɬɨɪɨɝɨ ɜɵɜɨɞɢɬɫɹ ɢɧɮɨɪɦɚɰɢɹ. ȼɵɛɪɚɧ ɩɚɪɚɦɟɬɪ 30 

ɟɞɢɧɢɰ, ɷɬɨ ɫɚɦɨɟ ɤɨɦɮɨɪɬɧɨɟ ɡɧɚɱɟɧɢɟ. ȿɫɥɢ ɭɜɟɥɢɱɢɜɚɬɶ ɜɟɥɢɱɢɧɭ, ɬɨ ɫɤɪɢɩɬ 

ɛɭɞɟɬ ɡɚɯɜɚɬɵɜɚɬɶ ɪɹɞɨɦ ɫɬɨɹɳɢɟ ɨɛɴɟɤɬɵ. Ⱦɥɹ ɬɨɝɨ ɱɬɨ ɛɵ, ɷɬɨ ɢɡɛɟɠɚɬɶ ɜɵɛɪɚɧ 

ɬɚɤɨɣ ɩɚɪɚɦɟɬɪ. 
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Panel Inf – ɷɬɨɬ ɩɚɪɚɦɟɬɪ ɭɤɚɡɵɜɚɟɬ ɤɭɞɚ ɜɵɜɨɞɢɬɶ ɢɧɮɨɪɦɚɰɢɸ ɨɛ ɨɛɴɟɤɬɟ. 

ȼ ɞɚɧɧɨɦ ɫɥɭɱɚɟ ɷɬɨ ɩɚɧɟɥɶ Panel. ɉɪɢɦɟɪ ɫɤɪɢɩɬɚ InfaObject ɦɨɠɧɨ ɭɜɢɞɟɬɶ ɧɚ 

ɪɢɫɭɧɤɟ 59. 

 

Ɋɢɫɭɧɨɤ 59 – ɋɬɪɭɤɬɭɪɚ ɫɤɪɢɩɬɚ InfaObject 
 

ɋɤɪɢɩɬ InfaObject ɜɵɜɨɞɢɬ ɢɧɮɨɪɦɚɰɢɸ ɨɛ ɨɛɴɟɤɬɟ ɧɚ ɷɤɪɚɧ. ɉɥɸɫɵ ɞɚɧɧɨ-

ɝɨ ɫɤɪɢɩɬɚ ɜ ɬɨɦ ɱɬɨ ɨɧ ɩɪɨɫɬɨɣ, ɧɟ ɪɚɛɨɬɚɟɬ ɫ ɛɨɥɶɲɢɦɢ ɦɚɫɫɢɜɚɦɢ ɞɚɧɧɵɯ. 

 

Ɋɢɫɭɧɨɤ 60 – Ɉɤɧɨ ɧɚɫɬɪɨɣɤɢ ɫɤɪɢɩɬɚ InfaObject 
 

ȼ ɫɬɪɨɤɟ Name ɭɤɚɡɵɜɚɟɬɫɹ ɡɚɝɨɥɨɜɨɤ ɨɛɴɟɤɬɚ. Ɉɛɵɱɧɨ ɷɬɨ ɧɚɡɜɚɧɢɟ ɡɞɚɧɢɹ 

ɢɥɢ ɦɟɫɬɚ. 
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ȼ Sub Name ɢɞɟɬ ɩɨɞɪɨɛɧɨɟ ɨɩɢɫɚɧɢɟ. 

Name Text – ɷɬɨ ɭɤɚɡɚɧɢɟ ɦɟɫɬɚ ɝɞɟ ɛɭɞɟɬ ɨɬɨɛɪɚɠɚɬɶɫɹ ɢɧɮɨɪɦɚɰɢɹ. ȼ ɞɚɧ-

ɧɨɦ ɫɥɭɱɚɟ ɧɚ ɦɟɫɬɟ Name. 

Sub Name Text ɬɚɤ ɠɟ ɦɟɫɬɨ ɝɞɟ ɜɵɜɨɞɢɬɫɹ ɩɨɞɪɨɛɧɚɹ ɢɧɮɨɪɦɚɰɢɹ ɨ ɡɞɚɧɢɢ. 

ɉɚɧɟɥɶ ɜɵɜɨɞɚ ɢɧɮɨɪɦɚɰɢɢ. ɂɧɮɨɪɦɚɰɢɹ ɨɛ ɨɛɴɟɤɬɟ ɞɨɥɠɧɚ ɛɵɬɶ ɩɪɨɫɬɚ ɢ 

ɞɨɫɬɭɩɧɚ ɞɥɹ ɩɨɧɢɦɚɧɢɹ. ȼɵɜɨɞ ɢɧɮɨɪɦɚɰɢɢ, ɜɟɫɶɦɚ ɜɚɠɧɚɹ ɜɨɡɦɨɠɧɨɫɬɶ ɞɥɹ 

ɩɨɥɶɡɨɜɚɬɟɥɹ ɱɬɨ ɛɵ ɩɨɥɭɱɢɬɶ ɢɧɮɨɪɦɚɰɢɸ ɜ ɬɨɦ ɜɢɞɟ ɜ ɤɨɬɨɪɨɦ ɨɧ ɫɦɨɠɟɬ ɟё 

ɜɨɫɩɪɢɧɹɬɶ. ɇɚ ɷɤɪɚɧɟ ɞɨɥɠɧɚ ɧɚɯɨɞɢɬɶɫɹ ɬɨɥɶɤɨ ɬɚ ɢɧɮɨɪɦɚɰɢɹ ɤɨɬɨɪɚɹ ɨɛɪɚɛɚ-

ɬɵɜɚɟɬɫɹ ɩɨɥɶɡɨɜɚɬɟɥɟɦ ɧɚ ɞɚɧɧɵɣ ɦɨɦɟɧɬ.  

ɉɚɧɟɥɶ ɪɚɫɩɨɥɨɠɟɧɚ ɫɩɪɚɜɚ ɜɧɢɡɭ ɷɤɪɚɧɚ. ɉɨɥɭɩɪɨɡɪɚɱɧɚɹ, ɩɪɢ ɧɚɜɢɝɚɰɢɢ 

ɩɨ ɤɚɪɬɟ ɩɚɧɟɥɶ ɢɫɱɟɡɚɟɬ, ɩɨɹɜɥɹɟɬɫɹ ɬɨɥɶɤɨ ɤɨɝɞɚ ɩɨɥɶɡɨɜɚɬɟɥɶ ɨɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɢ 

ɧɚɜɨɞɢɬ ɤɭɪɫɨɪ ɧɚ ɢɫɬɨɪɢɱɟɫɤɢɣ ɚɪɯɢɬɟɤɬɭɪɧɵɣ ɨɛɴɟɤɬ. ȼ ɜɟɪɧɟɣ ɱɚɫɬɢ ɩɨɤɚɡɵɜɚ-

ɟɬɫɹ ɧɚɡɜɚɧɢɟ ɫɨɨɪɭɠɟɧɢɹ, ɧɢɠɟ ɢɞɟɬ ɬɟɤɫɬ ɫ ɢɧɮɨɪɦɚɰɢɟɣ ɨ ɩɨɫɬɪɨɣɤɟ ɢ ɧɚɡɧɚɱɟ-

ɧɢɢ ɡɞɚɧɢɹ. ɉɪɢɦɟɪ ɫ ɨɤɧɨɦ ɜɵɜɨɞɚ ɢɧɮɨɪɦɚɰɢɢ ɩɨɤɚɡɚɧ ɧɚ ɪɢɫɭɧɤɟ 61. 

 

Ɋɢɫɭɧɨɤ 61 – ȼɵɜɨɞ ɢɧɮɨɪɦɚɰɢɢ ɧɚ ɷɤɪɚɧ 

 



 

ɂɡм. Ʌɢɫɬ № дɨкɭм. ɉɨдɩɢɫь Даɬа 

Ʌɢɫɬ 

76  
           ВɄɊ.165639.09.04.01.ɉɁ 

 

Ɋɢɫɭɧɨɤ 62 – Ƚɨɬɨɜɚɹ ɫɰɟɧɚ 2018 ɝɨɞɚ 

 

 

Ɋɢɫɭɧɨɤ 63 – Ƚɨɬɨɜɚɹ ɫɰɟɧɚ 1900 ɝɨɞɚ 
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ɁȺɄɅɘɑȿɇɂȿ 

 

Ɋɚɛɨɬɚ ɩɨɫɜɹɳɟɧɚ ɫɨɡɞɚɧɢɸ ɤɨɦɩɶɸɬɟɪɧɨɣ ɦɨɞɟɥɢ ɪɟɬɪɨɫɩɟɤɬɢɜɵ ɉɥɨɳɚɞɢ 

ɉɨɛɟɞɵ ɜ ɏɏ – ɏɏI ɜɟɤɚɯ. 

ȼ ɪɟɡɭɥɶɬɚɬɟ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɫɢɫɬɟɦɵ ɩɪɨɢɡɜɟɞɟɧɨ ɩɨɥɧɨɟ ɩɨɫɬɪɨɟɧɢɟ ɪɟ-

ɬɪɨɫɩɟɤɬɢɜɵ ɜɢɪɬɭɚɥɶɧɨɣ ɤɚɪɬɵ ɫ ɦɨɞɟɥɹɦɢ ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɹɦɢ ɉɥɨɳɚɞɢ 

ɉɨɛɟɞɵ. Ʉɚɪɬɚ ɫɨɞɟɪɠɢɬ ɤɪɚɬɤɭɸ ɢɧɮɨɪɦɚɰɢɸ ɨɛ ɚɪɯɢɬɟɤɬɭɪɧɵɯ ɨɛɴɟɤɬɚɯ ɢ ɡɞɚ-

ɧɢɹɯ. ɉɨɫɬɚɜɥɟɧɧɚɹ ɡɚɞɚɱɚ, ɚ ɢɦɟɧɧɨ ɫɨɡɞɚɧɢɟ ɪɟɬɪɨɫɩɟɤɬɢɜɵ ɜɵɩɨɥɧɟɧɚ ɜ ɩɨɥɧɨɦ 

ɨɛɴёɦɟ. ȼ ɩɪɨɝɪɚɦɦɟ ɢɦɟɟɬɫɹ ɜɨɡɦɨɠɧɨɫɬɶ ɩɪɨɫɦɨɬɪɚ ɉɥɨɳɚɞɢ ɉɨɛɟɞɵ ɡɚ ɨɩɪɟ-

ɞɟɥɟɧɧɵɟ ɢɫɬɨɪɢɱɟɫɤɢɟ ɩɪɨɦɟɠɭɬɤɢ ɜɪɟɦɟɧɢ, ɤɚɤ ɨɧɚ ɦɟɧɹɥɚɫɶ ɡɚ ɝɨɞɵ ɫɜɨɟɝɨ 

ɫɭɳɟɫɬɜɨɜɚɧɢɹ. ȼɵɞɟɥɟɧɵ ɜ ɨɬɞɟɥɶɧɨ ɦɟɧɸ ɤɥɸɱɟɜɵɟ ɞɚɬɵ ɩɨɫɬɪɨɣɤɢ ɡɞɚɧɢɣ, 

ɜɚɠɧɵɯ ɢɫɬɨɪɢɱɟɫɤɢɯ ɫɨɛɵɬɢɹɯ, ɨɬɤɪɵɬɢɹ ɩɚɦɹɬɧɢɤɨɜ ɢ ɩɪɨɱɟɟ. Ɋɟɚɥɢɡɨɜɚɧɚ 

ɧɚɜɢɝɚɰɢɹ ɩɨ ɜɢɪɬɭɚɥɶɧɨɣ ɪɟɬɪɨɫɩɟɤɬɢɜɧɨɣ ɤɚɪɬɟ. 

ɂɫɯɨɞɹ ɢɡ ɬɪɟɛɨɜɚɧɢɣ, ɩɪɟɞɴɹɜɥɟɧɧɵɯ ɞɥɹ ɫɨɡɞɚɧɢɹ ɩɪɨɟɤɬɚ ɢ ɭɪɨɜɧɹ ɩɨɞɝɨ-

ɬɨɜɥɟɧɧɨɫɬɢ ɜ ɦɨɞɟɥɢɪɨɜɚɧɢɢ ɢ ɪɚɛɨɬɟ ɫ ɝɪɚɮɢɤɨɣ. 

ɋɥɨɠɧɨɫɬɶ ɪɚɛɨɬɵ ɡɚɤɥɸɱɚɥɚɫɶ ɜ ɩɨɫɬɪɨɟɧɢɢ ɞɨɫɬɨɜɟɪɧɵɯ ɢɫɬɨɪɢɱɟɫɤɢɯ 

ɨɛɴɟɤɬɨɜ. ɇɟɤɨɬɨɪɵɦ ɫɨɨɪɭɠɟɧɢɹɦ ɛɨɥɟɟ 100 ɥɟɬ, ɢɯ ɬɨɱɧɨɟ ɨɩɢɫɚɧɢɟ ɧɢɝɞɟ ɧɟ 

ɭɩɨɦɢɧɚɥɨɫɶ. ɇɟ ɯɜɚɬɚɥɨ ɢɧɮɨɪɦɚɰɢɢ ɨ ɦɨɞɟɥɢɪɭɟɦɵɯ ɨɛɴɟɤɬɚɯ, ɞɨ ɧɚɲɢɯ ɜɪɟ-

ɦɟɧ ɫɨɯɪɚɧɢɥɨɫɶ ɦɚɥɨ ɚɪɯɢɜɨɜ ɫ ɞɚɧɧɵɦɢ ɨɛ ɨɛɴɟɤɬɚɯ ɧɚ ɦɨɞɟɥɢɪɭɟɦɨɦ ɭɱɚɫɬɤɟ. 

ɇɟ ɫɦɨɬɪɹ ɧɚ ɷɬɨ, ɨɛɴɟɤɬɵ ɛɵɥɢ ɦɚɤɫɢɦɚɥɶɧɨ ɩɪɢɛɥɢɠɟɧɵ ɤ ɪɟɚɥɶɧɨɫɬɢ. 

ȼ ɯɨɞɟ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ 3D ɤɚɪɬɵ ɛɵɥ ɩɪɨɢɡɜɟɞɟɧ ɚɧɚɥɢɡ ɫɨɜɪɟɦɟɧɧɵɯ 

ɫɪɟɞɫɬɜ 3D ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɢ ɛɵɥ ɜɵɛɪɚɧ ɧɚɢɛɨɥɟɟ ɩɨɞɯɨɞɹɳɢɣ ɞɥɹ ɷɬɨɣ ɫɮɟɪɵ 

ɞɟɹɬɟɥɶɧɨɫɬɢ. Ɍɚɤ ɤɚɤ ɪɵɧɨɤ ɩɟɪɟɩɨɥɧɟɧ ɫɪɟɞɫɬɜɚɦɢ ɢ ɢɧɫɬɪɭɦɟɧɬɚɦɢ ɞɥɹ 3D ɦɨ-

ɞɟɥɢɪɨɜɚɧɢɹ, ɧɚɣɬɢ ɩɨɞɯɨɞɹɳɭɸ ɩɪɨɝɪɚɦɦɭ ɛɵɥɨ ɧɟ ɬɚɤ ɩɪɨɫɬɨ. ɇɨ ɫ 3D Max ɫ 

ɟɝɨ ɜɨɡɦɨɠɧɨɫɬɹɦɢ ɞɥɹ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɧɟɫɥɨɠɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ, ɩɪɨɫɬɨɬɨɣ ɜ ɢɫ-

ɩɨɥɶɡɨɜɚɧɢɢ ɢ ɢɡɭɱɟɧɢɢ, ɫɬɚɥɨ ɨɫɧɨɜɧɵɦ ɜɵɛɨɪɨɦ ɢ ɢɧɫɬɪɭɦɟɧɬɨɦ ɞɥɹ ɪɚɛɨɬɵ c 

3D ɨɛɴɟɤɬɚɦɢ. Ⱦɥɹ ɫɛɨɪɤɢ ɤɚɪɬɵ ɬɨ ɠɟ ɧɚɣɞɟɧ ɫɬɚɛɢɥɶɧɵɣ ɢ ɨɩɬɢɦɢɡɢɪɨɜɚɧɧɵɣ 

ɩɪɨɝɪɚɦɦɧɵɣ ɩɪɨɞɭɤɬ Unity. 

ȼ ɤɚɱɟɫɬɜɟ ɞɚɥɶɧɟɣɲɟɝɨ ɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɹ ɤɨɦɩɶɸɬɟɪɧɨɣ ɦɨɞɟɥɢ ɪɟɬɪɨ-

ɫɩɟɤɬɢɜɵ ɉɥɨɳɚɞɢ ɉɨɛɟɞɵ ɜ ɏɏ – ɏɏI ɜɟɤɚ ɩɪɟɞɫɬɚɜɥɹɟɬɫɹ ɜɨɡɦɨɠɧɵɦ ɞɨɪɚɛɨɬ-
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ɤɚ ɩɪɨɝɪɚɦɦɧɨɝɨ ɩɪɨɞɭɤɬɚ ɫ ɰɟɥɶɸ ɞɚɥɶɧɟɣɲɟɝɨ ɩɨɜɵɲɟɧɢɹ ɟɝɨ ɪɟɚɥɢɫɬɢɱɧɨɫɬɢ, 

ɞɨɛɚɜɥɟɧɢɟɦ ɧɨɜɵɯ ɜɵɫɨɤɨɩɨɥɢɝɨɧɚɥɶɧɵɯ ɨɛɴɟɤɬɨɜ ɢ ɨɛɧɨɜɥɟɧɢɹ ɫɭɳɟɫɬɜɭɸɳɢɯ, 

ɞɨɛɚɜɥɟɧɢɟ ɥɸɞɟɣ, ɚɧɢɦɚɰɢɢ ɞɟɣɫɬɜɢɹ, ɞɢɧɚɦɢɱɟɫɤɨɣ ɫɦɟɧɵ ɩɨɝɨɞɵ ɢ ɨɫɜɟɳɟɧɢɹ. 
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