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Ⱥңɞɚɬɩɚ 

 

Ⱦɢɩɥɨɦɞɵԕ ɠԝɦɵɫ Autodesk 3Dmax, Maxon Cinema 4d, Endorphin, 

Adobe After Effects CC ɛɚԑɞɚɪɥɚɦɚɥɚɪɵɧɚ ɧɟɝіɡɞɟɥɝɟɧ. Ȼԝɥ ɞɢɩɥɨɦɞɵԕ 
ɠԝɦɵɫɬɚ ɩɟɪɫɨɧɚɠɞɵң ԕɨɡԑɚɥɵɫɵɧ ɢɦɢɬɚɰɢɹɥɚɭ ɠɚɫɚɥɞɵ Autodesk 3D Max 

Maxon Cinema 4d ɛɚԑɞɚɪɥɚɦɚɥɵԕ ɠɚɫɚԕɬɚɦɚɫɵ 3D ɧɵɫɚɧɞɚɪɵɧ ɠɨɛɚɥɚɭԑɚ 
ɠԥɧɟ ԧңɞɟɭɝɟ ɚɪɧɚɥԑɚɧ. ɋɢɦɜɨɥɞɵ ɚɧɢɦɚɰɢɹɥɚɪԑɚ ɚɪɧɚɥԑɚɧ Endorphin. Post-
processing ԛɲіɧ Adobe After Effects CC.  3d ɝɪɚɮɢɤɚɫɵɧɞɚ ɦɨɞɟɥɶɞі 
ɠɚɫɚԑɚɧɧɚɧ ɤɟɣіɧ, ɨɧɵ ɛɚɫԕɚ ɨɛɴɟɤɬіɥɟɪɝɟ ԕɨɣɞɵɦ, ɤɚɦɟɪɚɥɚɪ ɦɟɧ 
ɠɚɪɵԕɬɚɧɞɵɪɭɞɵ ԕɨɫɵɩ, ɬɨɥɵԕԕɚɧɞɵ ɫɬɭɞɢɹɧɵ ԕԝɪɞɵɦ, ɫɨɞɚɧ ɤɟɣіɧ ɫɨңԑɵ 
ɤɟɫɤіɧɞі ɚɥɚ ɚɥɚɫɵɡ, ɫɨɞɚɧ ɤɟɣіɧ ɨɧɵ ԧɧɞіɪіɫɬɟɧ ɤɟɣіɧ ԕɚɣɬɚ ԧңɞɟɭɝɟ ɛɨɥɚɞɵ..  

Ȼɟɥɝіɥі ɠԝɦɵɫ іɫɬɟɭ ɲɚɪɬɬɚɪɵɧɵң ɛɚɪɥɵԑɵɧ ɫɚԕɬɚɞɵɦ. Ȼɟɪіɥɝɟɧ ɠԝɦɵɫ 
іɫɬɟɭ ɲɚɪɬɬɚɪɵ ɟңɛɟɤ ԕɨɪԑɚɭ ɦɟɧ ɬіɪɲіɥіɤ ԥɪɟɤɟɬіɧің ԕɚɭіɩɫіɡɞіɤ ɬɚɥɚɩɬɚɪɵɧ 
ԕɚɧɚԑɚɬɬɚɧɞɵɪɚɞɵ. 
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Ⱥɧɧɨɬɚɰɢɹ 

  

Ⱦɢɩɥɨɦɧɚɹ ɪɚɛɨɬɚ ɪɚɡɪɚɛɨɬɚɧɚ ɧɚ ɨɫɧɨɜɟ ɩɪɨɝɪɚɦɦ Autodesk 3Dmax, 

Maxon Cinema 4d, Endorphin, Adobe After Effects CC.  ȼ ɷɬɨɣ ɞɢɩɥɨɦɧɨɣ 
ɪɚɛɨɬɟ ɤɨɧɫɬɪɭɢɪɭɟɬɫɹ ɢɦɢɬɚɰɢɹ ɞɜɢɠɟɧɢɹ ɩɟɪɫɨɧɚɠɚ. ɉɪɨɝɪɚɦɦɵ Autodesk  

3D Max Maxon Cinema 4d ɩɪɨɝɪɚɦɦɵ ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ  ɤɨɧɫɬɪɭɢɪɨɜɚɧɢɹ  ɢ  
ɨɛɪɚɛɨɬɤɢ  3D ɨɛɴɟɤɬɨɜ. Endorphin ɞɥɹ ɚɧɢɦɚɰɢɣ ɫɤɟɥɟɬɚ ɩɟɪɫɨɧɚɠɚ. Adobe 

After Effects CC ɞɥɹ ɩɨɫɬ ɨɛɪɨɛɨɬɤɢ.  ȼ 3d ɝɪɚɮɢɤɟ ɩɨɫɥɟ ɢɡɝɨɬɨɜɥɟɧɢɹ ɦɨɞɟɥɢ 
ɟё ɩɨɦɟɫɬɢɥ ɜ ɫɰɟɧɭ ɤ ɞɪɭɝɢɦ ɨɛɴɟɤɬɚɦ, ɞɨɛɚɜɢɥ ɤɚɦɟɪɭ ɢ ɨɫɜɟɳɟɧɢɟ, ɫɨɡɞɚɜ 
ɩɨɥɧɨɰɟɧɧɭɸ ɫɬɭɞɢɸ, ɢ ɬɨɥɶɤɨ ɩɨɫɥɟ ɷɬɨɝɨ ɦɨɠɧɨ ɩɨɥɭɱɢɬɶ ɮɢɧɚɥɶɧɨɟ 
ɢɡɨɛɪɚɠɟɧɢɟ, ɢ ɩɨɫɥɟ ɦɨɠɟɬ ɛɵɬɶ ɞɨɪɚɛɨɬɬɚɧɵɦ ɜ ɩɨɫɬɩɪɨɞɚɤɲɧɟ.   

ɏɨɞ ɪɚɛɨɬɵ ɩɨɥɧɨɫɬɶɸ ɩɨɤɚɡɚɧ. ɋɨɯɪɚɧɟɧɵ ɨɫɧɨɜɧɵɟ ɭɫɥɨɜɢɹ  
ɜɵɩɨɥɧɟɧɢɹ ɪɚɛɨɬɵ. Ⱦɚɧɧɚɹ  ɪɚɛɨɬɚ ɭɞɨɜɥɟɬɜɨɪɹɟɬ ɬɪɟɛɨɜɚɧɢɹɦ ɨɯɪɚɧɵ ɬɪɭɞɚ 
ɢ ɛɟɡɨɩɚɫɧɨɫɬɢ.  
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Annotation 

  

The thesis is based on the programs Autodesk 3Dmax, Maxon Cinema 4d, 

Endorphin, Adobe After Effects CC. In this thesis, an imitation of character 

movement is constructed. Autodesk 3D Max Maxon Cinema 4d software is 

designed for designing and processing 3D objects. Endorphin for character skeleton 

animations. Adobe After Effects CC for post processing. In 3d graphics, after 

making the model, I placed it in the scene to other objects, added a camera and 

lighting, creating a full-fledged studio, and only after that you can get the final 

image, and then it can be reworked in post-production. 

The progress of the work is fully shown. Main operating conditions are kept. 

This work meets the requirements of labor protection and safety. 
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Кіɪіɫɩɟ 

 

ȿɥіɦіɡɞɟɝі ɷɤɨɧɨɦɢɤɚɥɵԕ ɠԥɧɟ ԥɥɟɭɦɟɬɬіɤ ԕɚɬɵɧɚɫɬɚɪɞɵң ԧɪɤɟɧɞɟɭі, 
ɠɨԑɚɪԑɵ ɨԕɭ ɨɪɧɵɧɞɚ ɛіɥіɦ ɛɟɪɭ ɠԛɣɟɫіɧің ɠɟɬіɥɞіɪɭɞі ɨɧɵң ɦɚԕɫɚɬɵɧ, 
ɦɚɡɦԝɧɵɧ ɨԕɵɬɭ ɬԥɫіɥɞɟɪіɧ ɠԥɧɟ ɤɨɦɩɶɸɬɟɪɥіɤ ɬɟɯɧɨɥɨɝɢɹɦɟɧ ɨԕɭ ԛɪɞіɫіɧ 
ԝɣɵɦɞɚɫɬɵɪɭ ɲɚɪɚɥɚɪɵ ɬԛɛɟɝɟɣɥі ԧɡɝɟɪɬɭɞі ɬɚɥɚɩ ɟɬɟɞі. Ԕɚɡіɪɝі ɠɚɫɬɚɪ ԕɚɣ 
ɦɚɦɚɧɞɵԕɬɵ, ԕɚɣ ɤԥɫіɩɬі ɬɚңɞɚɫɚɞɚ ɤɨɦɩɶɸɬɟɪɦɟɧ ɤɟɡɞɟɫɟɪі ɚԕɢԕɚɬ, 
ɫɨɧɞɵԕɬɚɧ ɨɥɚɪ ɤɨɦɩɶɸɬɟɪɥіɤ ɛіɥіɦіɧ ɤɟɥɟɲɟɤ ԕɨԑɚɦɞɚԑɵ ɪɨɥіɧ, 
ԑɵɥɵɦɞɚԑɵɥɚɪ ɨɪɵɧɵɧ ɚɣԕɵɧ ɬԛɫіɧɭɝɟ ɬɢіɫ. 

3D ɝɪɚɮɢɤɚɧɵң ɛɚɡɚɥɵԕ ԝԑɵɦɵ - 3D ɦɨɞɟɥɶ. ɋɚɩɚɥɵ ɠɨɛɚɥɚɧԑɚɧ ɦɨɞɟɥɶ 
ɤɟɡ-ɤɟɥɝɟɧ ɠɨɛɚɧɵң ɬɚɛɵɫɵɧɵң ɠɚɪɬɵɫɵɧ ԕԝɪɚɣɞɵ, ɟɝɟɪ ɨɥ ɠɨɫɵԕɫɵɡ 
ɠɚɫɚɥɵɧԑɚɧ ɛɨɥɫɚ ɠɨɛɚɧɵ ɬɟɤɫɬɭɪɚ ɞɚ, ɚɧɢɦɚɰɢɹ ɞɚ, ɜɢɡɭɚɥɢɡɚɰɢɹ ɞɚ ԕԝɬԕɚɪɚ 
ɚɥɦɚɣɞɵ. 

Autodesk 3ds Max – 3D ɦɨɞɟɥɶɞɟɭɝɟ, ɚɧɢɦɚɰɢɹɥɚɭԑɚ ɠԥɧɟ 
ɜɢɡɭɚɥɢɡɚɰɢɹɥɚɭԑɚ ɚɪɧɚɥԑɚɧ ɩɪɨɝɪɚɦɦɚ ɛɨɥɵɩ ɬɚɛɵɥɚɞɵ. Ɉɧɵң іɲіɧɞɟ ɬԛɪɥі 
ɤɢɧɨɮɢɥɶɦɞɟɪɞі ɠԥɧɟ ɚɧɢɦɚɰɢɹɥɵԕ ɜɢɞɟɨɪɨɥɢɤɬɟɪɞі,  ɬɟɥɟɜɢɡɢɹɥɵԕ 
ԕɨɣɵɥɵɦɞɚɪɞɵ,  ԕɚɡіɪɝі  ɡɚɦɚɧԑɵ ɤɨɦɩɶɸɬɟɪɥіɤ ɨɣɵɧɞɚɪ ɩɪɟɡɟɧɬɚɰɢɹɥɚɧɚɬɵɧ 
ɦɚɬɟɪɢɚɥɞɚɪɞɵ ԕԝɪɭԑɚ ɚɪɧɚɥԑɚɧ ԛɥɤɟɧ ԧɧіɦɞіɥіɤɬі ԕԝɪɚɥɞɚɪɵ ɛɚɪ. Ȼԝɥ 
ɩɪɨɝɪɚɦɦɚ 3D ɦɨɞɟɥɶɞɟɭ, ɚɧɢɦɚɰɢɹ, ɜɢɡɭɚɥɢɡɚɰɢɹ ɠԥɧɟ ɷɮɮɟɤɬіɥɟɪ ԕԝɪɭԑɚ 
ɚɪɧɚɥԑɚɧ ɬɨɥɵԕ ɮɭɧɤɰɢɨɧɚɥɞɵ ɲɟɲіɦ ɛɨɥɚ ɚɥɚɞɵ.  

Autodesk 3ds Max ɩɪɨɝɪɚɦɦɚɥɚɪɵɧɵң ɠɚңɚ ɧԝɫԕɚɥɚɪɵɧɞɚ ɛɟɣɧɟɥɟɪɞі 
ɬɟɡ ɠԥɧɟ ɞԝɪɵɫ ɠɚɫɚɭԑɚ, ɤɨɦɩɶɸɬɟɪɥіɤ ɝɪɚɮɢɤɚ ɷɮɮɟɤɬіɥɟɪі ɦɟɧ ԕɵɡɵԕɬɵ 
ɨɣɵɧɞɚɪ ԕԝɪɚɫɬɵɪɭԑɚ ԕԝɪɚɥɞɚɪ іɡɞɟɣɬіɧɞɟɪ ɫԧɡɫіɡ ԧɡ ɛɚԑɚɥɚɪɵɧ ɛɟɪɟɞі. 
ɋɨɧɵɦɟɧ ԕɚɬɚɪ, 3ds Mɚɯ ɤɟɲɟɧіɧ ɞɢɡɚɣɧɟɪɥɟɪ ɦɟɧ ɚɪɯɢɬɟɤɬɨɪɥɚɪ ԧɡ 
ɠԝɦɵɫɵɧɞɚ ɤɟңіɧɟɧ ɩɚɣɞɚɥɚɧɚɞɵ.  
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1 Ɍɚɥɞɚɭ ɛԧɥіɦі 
 

1.1 Кɨɦɩɶɸɬɟɪɥіɤ ɝɪɚɮɢɤɚ ԕɵɫԕɚшɚ ɬүɫіɧіɤ 

 

Ȼԛɝіɧɝі ɤԛɧі, ɤɨɦɩɶɸɬɟɪɥіɤ ɝɪɚɮɢɤɚɧɵң  ɚɞɚɦ ԕɵɡɦɟɬіɧің ɚɭɦɚԑɵɧɞɚ 
ɩɚɣɞɚɥɚɧɵɥɦɚɣɬɵɧ ɠɟɪі  ɠɨԕ. Іɫ ɠԛɡіɧɞɟ ɛіɪ ɞɟ ɛіɪ ɮɢɥɶɦ ɨɧɫɵɡ 
ɲɵԑɚɪɵɥɦɚɣɞɵ, ɠɚɪɧɚɦɚɥɚɪ, ɛɚɫɵɥɵɦɞɚɪ, ɚɧɢɦɚɰɢɹ ɦɟɧ ɜɢɞɟɨ ɨɣɵɧɞɚɪɞɵ 
ɚɣɬɩɚԑɚɧɞɚ. ȼɢɪɬɭɚɥɞɵ ɝɚɥɟɪɟɹɥɚɪ ɦɟɧ ɨɣɵɧ-ɫɚɭɵԕ ɫɚɹɛɚԕɬɚɪɵɧɵң ɫɚɧɵ 
ԕɚɪԕɵɧɞɵ ɞɚɦɵɩ ɤɟɥɟɞі. Ⱥɥ ɚɜɬɨɦɚɬɬɚɧɞɵɪɵɥԑɚɧ ɚɜɬɨɤԧɥіɤɬɟɪɞің ɩɚɣɞɚ 
ɛɨɥɭɵɦɟɧ ɤɨɦɩɶɸɬɟɪɥіɤ ɝɪɚɮɢɤɚ ԑɚɪɵɲ ԧɧɟɪɤԥɫіɛіɧɞɟ ɞɟ ԕɨɥɞɚɧɵɥɚ ɛɚɫɬɚɞɵ. 
«Ʉɥɚɫɫɢɤɚɥɵԕ» ɜɟɤɬɨɪɥɵԕ ɝɪɚɮɢɤɚɧɵ ɞɚɦɵɬɭɞɵң ɧɟɝіɡɝі ɤɟɡɟңɞɟɪі ԥɪ ɬԛɪɥі 
ɛɢɡɧɟɫ-ԕɨɫɵɦɲɚɥɚɪɞɚ, ɨɧɵң іɲіɧɞɟ ɬԝɠɵɪɵɦɞɚɦɚɧɵ ԥɡіɪɥɟɭ, ɬɟɫɬіɥɟɭ ɠԥɧɟ 
ɠɚңɚ ԧɧіɦɞɟɪɞі ɠɚɫɚɭɞɚ ԕɨɥɞɚɧɵɥɚɞɵ. Ȼіɪіɧɲі ɤɨɦɩɶɸɬɟɪɥіɤ ɝɪɚɮɢɤɚɥɵԕ 
ɠԛɣɟɥɟɪ ɛіɪіɧɲі ɫɚɧɞɵԕ ɤɨɦɩɶɸɬɟɪɦɟɧ ԕɚɬɚɪ ɩɚɣɞɚ ɛɨɥԑɚɧ ɞɟɩ ɛɨɥɠɚɭԑɚ 
ɛɨɥɚɞɵ. ȿɧɞі ɚɞɚɦ ɦɟɧ ɤɨɦɩɶɸɬɟɪ ɚɪɚɫɵɧɞɚԑɵ ԕɭɚɬɬɵ ԕɚɪɵɦ-ԕɚɬɵɧɚɫɬɵ 
ԕɚɦɬɚɦɚɫɵɡ ɟɬɭ ԕԝɪɚɥɵ ɪɟɬіɧɞɟ ɤɨɦɩɶɸɬɟɪɞі ɫɭɪɟɬɬɟɪ ɬіɥіɧɞɟ ɚɞɚɦɦɟɧ 
ɫԧɣɥɟɫɭɝɟ ɦԥɠɛԛɪɥɟɣɞі. 

Ȼіɪɧɟɲɟ ɠɵɥ ԧɬɬі, ɚɥ ɤɨɦɩɶɸɬɟɪɥіɤ ɝɪɚɮɢɤɚ ɚɞɚɦɞɚɪ ɦɟɧ ɤɨɦɩɶɸɬɟɪɥɟɪ 
ɚɪɚɫɵɧɞɚԑɵ ԕɚɪɵɦ-ԕɚɬɵɧɚɫɬɵң ɧɟɝіɡɝі ԕԝɪɚɥɵ ɛɨɥɞɵ. Ɉɥɚɪ ԛɧɟɦі ԧɡɞɟɪіɧің 
ԕɨɥɞɚɧɭ ɫɚɥɚɥɚɪɵɧ ɤɟңɟɣɬɭɞɟ. Ɇɚɫɫɚɱɭɫɟɬɫ ɬɟɯɧɨɥɨɝɢɹɥɵԕ ɢɧɫɬɢɬɭɬɵɧɵң 
«ȼɢɯɪɶ» ɠɨɛɚɫɵ ɤɨɦɩɶɸɬɟɪɥіɤ ɝɪɚɮɢɤɚɧɵң ɛɚɫɬɚɥɭɵ ɪɟɬіɧɞɟ ɛɟɥɝіɥɟɧɞі. 60-

ɠɵɥɞɚɪɞɵң ɚɹԑɵ ɦɟɧ 70-ɲі ɠɵɥɞɚɪɞɵң ɛɚɫɵɧɞɚ ɠɚңɚ ɮɢɪɦɚɥɚɪ 
ɤɨɦɩɶɸɬɟɪɥіɤ ɝɪɚɮɢɤɚ ɫɚɥɚɫɵɧɞɚ ɠԝɦɵɫ іɫɬɟɣ ɛɚɫɬɚɞɵ. 

Ȼԝɪɵɧ ɤɟɡ-ɤɟɥɝɟɧ ɠԝɦɵɫɬɵ ɨɪɵɧɞɚɭ ԛɲіɧ ɬԝɬɵɧɭɲɵɥɚɪ ɛіɪɟɝɟɣ 
ɠɚɛɞɵԕɬɚɪɞɵ ɨɪɧɚɬɵɩ, ɠɚңɚ ɛɚԑɞɚɪɥɚɦɚɥɵԕ ɠɚɫɚԕɬɚɦɚɧɵ ԥɡіɪɥɟɭɝɟ ɬɭɪɚ 
ɤɟɥɫɟ, ɤɟɣіɧ ɫɭɪɟɬɬɟɪɞі, ɫɵɡɛɚɥɚɪɞɵ ɠԥɧɟ ɢɧɬɟɪɮɟɣɫɬɟɪɞі ɠɚɫɚɭԑɚ 
ɤԧɦɟɤɬɟɫɟɬіɧ ԥɪɬԛɪɥі ɛɚԑɞɚɪɥɚɦɚɥɵԕ ɩɚɤɟɬɬɟɪɞің ɩɚɣɞɚ ɛɨɥɭɵɦɟɧ ɠɚԑɞɚɣ 
ɦԛɥɞɟɦ ԧɡɝɟɪɞі. Ɉɧɠɵɥɞɵԕ іɲіɧɞɟ ɠԛɣɟ ɦіɧɫіɡ ɛɨɥɚ ɛɚɫɬɚԑɚɧɵ ɫɨɧɲɚɥɵԕɬɵ, 
ɛɚԑɞɚɪɥɚɦɚɥɵԕ ɠɚɫɚԕɬɚɦɚɦɟɧ ɛɚɣɥɚɧɵɫɬɵ ɩɪɨɛɥɟɦɚɥɚɪɞɚɧ ɬɨɥɵԑɵɦɟɧ 
ɨԕɲɚɭɥɚ ɛɚɫɬɚɞɵ. 70-ɠɵɥɞɚɪɞɵң ɫɨңɵɧɞɚ ɤɨɦɩɶɸɬɟɪɥіɤ ɝɪɚɮɢɤɚɞɚ ɟɥɟɭɥі 
ԧɡɝɟɪіɫɬɟɪ ɩɚɣɞɚ ɛɨɥɞɵ. Ʉԧɩɬɟɝɟɧ ɚɪɬɵԕɲɵɥɵԕɬɚɪɵ ɛɚɪ ɪɚɫɬɪɥɵԕ 
ɞɢɫɩɥɟɣɥɟɪɞі ɠɚɫɚɭ ɦԛɦɤіɧɞіɝі ɩɚɣɞɚ ɛɨɥɞɵ: ԛɥɤɟɧ ɞɟɪɟɤɬɟɪɞі ɲɵԑɚɪɭ, 
ɬԝɪɚԕɬɵ, ɠɵɩɵɥɵԕɬɚԑɚɧ ɫɭɪɟɬ, ɬԛɫɬɟɪɦɟɧ ɠԝɦɵɫ іɫɬɟɭ. Ⱥɥԑɚɲ ɪɟɬ ɬԛɫ 
ɝɚɦɦɚɫɵɧ ɚɥɭ ɦԛɦɤіɧ ɛɨɥɞɵ. 70-ɲі ɠɵɥɞɚɪɞɵң ɫɨңɵɧɞɚԑɵ ɪɚɫɬɪɥɵԕ 
ɬɟɯɧɨɥɨɝɢɹ ɚɣԕɵɧ ɛɚɫɵɦɞɵԕԕɚ ɢɟ ɛɨɥɞɵ. 

Ʉɨɦɩɶɸɬɟɪɥіɤ ɝɪɚɮɢɤɚ ɫɚɥɚɫɵɧɞɚԑɵ ɟң ɦɚңɵɡɞɵ ɨԕɢԑɚ ɞɟɪɛɟɫ 
ɤɨɦɩɶɸɬɟɪɞің 70-ɲі ɠɵɥɞɚɪɵɧɵң ɫɨңɵɧɞɚ ɩɚɣɞɚ ɛɨɥɭɵ ɛɨɥɞɵ. 1977 ɠɵɥɵ 
Apple Apple II-ɬі ԕԝɪɞɵ. Ȼԝɥ ԕԝɪɵɥԑɵɧɵң ɩɚɣɞɚ ɛɨɥɭɵ ɚɪɚɥɚɫ ɫɟɡіɦ ɬɭɞɵɪɞɵ: 
ɝɪɚɮɢɤɚɧɵң ɫɚɩɚɫɵ ɬԧɦɟɧ, ɚɥ  ɩɪɨɰɟɫɫɨɪɥɚɪ ɛɚɹɭ ɠԝɦɵɫ іɫɬɟɝɟɧ. Ⱦɟɝɟɧɦɟɧ, 
ɠɟɤɟ ɤɨɦɩɶɸɬɟɪɥɟɪ ɩɟɪɢɮɟɪɢɹɥɵԕ ԕԝɪɵɥԑɵɥɚɪɞɵң ɞɚɦɭɵɧ ɵɧɬɚɥɚɧɞɵɪɞɵ. 
Ԥɪɢɧɟ, ɞɟɪɛɟɫ ɤɨɦɩɶɸɬɟɪɥɟɪ ɝɪɚɮɢɤɚɥɵԕ ɢɧɬɟɪɮɟɣɫіɦɟɧ 1984 ɠɵɥɵ Apple 
Macintosh ɦɨɞɟɥіɧ ɟɧɝіɡɭ ɚɪԕɵɥɵ ɤɨɦɩɶɸɬɟɪɥіɤ ɝɪɚɮɢɤɚɧɵң ɦɚңɵɡɞɵ ɛԧɥіɝі 
ɪɟɬіɧɞɟ ɞɚɦɵɞɵ. 
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Ȼɚɫɬɚɩԕɵɞɚ ɞɟɪɛɟɫ ɤɨɦɩɶɸɬɟɪɥіɤ ԕɨɫɵɦɲɚɥɚɪ ɝɪɚɮɢɤɚɥɵԕ ԕɨɫɵɦɲɚɥɚɪ 
ɛɨɥɵɩ ɬɚɛɵɥɦɚɞɵ, ɛіɪɚԕ ɫԧɡɞіɤ ɩɪɨɰɟɫɫɨɪɥɚɪɦɟɧ ɠԥɧɟ ɷɥɟɤɬɪɨɧɞɵԕ 
ɤɟɫɬɟɥɟɪɦɟɧ ɠԝɦɵɫ іɫɬɟɞі, ɝɪɚɮɢɤɚɥɵԕ ԕԝɪɵɥԑɵɥɚɪ ɪɟɬіɧɞɟ ɨɧɵң 
ɦԛɦɤіɧɞіɤɬɟɪі CAD / CAM-ɞɟ, ɛɢɡɧɟɫ ɩɟɧ ԧɧɟɪɞің ɧɟԑԝɪɥɵɦ ɠɚɥɩɵ 
ɛɚԑɵɬɬɚɪɵɧɞɚ ɫɚɥɵɫɬɵɪɦɚɥɵ ɬԛɪɞɟ ɚɪɡɚɧ ɛɚԑɞɚɪɥɚɦɚɥɚɪɞɵң ɩɚɣɞɚ ɛɨɥɭɵɧɚ 
ɫɟɛɟɩ ɛɨɥɞɵ. 80-ɲі ɠɵɥɞɚɪɞɵң ɫɨңɵɧɚ ԕɚɪɚɣ ɛɚԑɞɚɪɥɚɦɚ ɛɚɪɥɵԕ ԕɨɫɵɦɲɚɥɚɪ 
ԛɲіɧ ԕɨɥ ɠɟɬіɦɞі ɛɨɥɞɵ: ɛɚɫԕɚɪɭ ɠԛɣɟɥɟɪіɧɟɧ ԛɫɬɟɥ ԛɫɬі ɛɚɫɩɚɥɚɪɵɧɚ ɞɟɣіɧ. 
80-ɠɵɥɞɚɪɞɵң ɚɹԑɵɧɞɚ ɚɩɩɚɪɚɬɬɵԕ ɠԥɧɟ ɛɚԑɞɚɪɥɚɦɚɥɵԕ ԕɚɦɬɚɦɚɫɵɡ ɟɬɭɞі 
ɫɤɚɧɟɪɥɟɭ ɠԛɣɟɥɟɪіɧ, ɚɜɬɨɦɚɬɬɚɧɞɵɪɵɥԑɚɧ ɰɢɮɪɥɚɭɞɵ ɞɚɦɵɬɭ ԛɲіɧ ɠɚңɚ 
ɧɚɪɵԕɬɵԕ ɛɚԑɵɬ ɩɚɣɞɚ ɛɨɥɞɵ.Ɉɫɵɧɞɚɣ ɠԛɣɟɞɟ ɛɚɫɬɚɩԕɵ ɫɟɪɩіɥіɫ ɫɤɚɧɟɪɥɟɭɝɟ 
ɠԥɧɟ ɚɜɬɨɦɚɬɬɵ ɬԛɪɞɟ ɫɵɡɛɚԑɚ ɫɵɡɛɚɧɵ ɫɬɚɧɞɚɪɬɬɵ ɮɨɪɦɚɬɬɚɪԑɚ ɚɣɧɚɥɞɵɪɭԑɚ 
ɛɨɥɚɬɵɧ Ɉɡɚɥɢɞ ɦɚɲɢɧɚɫɵ ɠɚɫɚɭ ɤɟɪɟɤ ɛɨɥɚɬɵɧ. Ⱦɟɝɟɧɦɟɧ, ɛɚɫɚ ɧɚɡɚɪ 
ɫɤɚɧɟɪɥɟɧɝɟɧ ɩɢɤɫɟɥɞі ɫɭɪɟɬɬɟɪɞі ԧңɞɟɭɝɟ, ɫɚԕɬɚɭԑɚ ɠԥɧɟ ɛɟɪɭɝɟ ɤԧɲɬі. 

90-ɲɵ ɠɵɥɞɚɪɵ ɤɨɦɩɶɸɬɟɪɥіɤ ɝɪɚɮɢɤɚ ɦɟɧ ɫɭɪɟɬɬɟɪɞі ԧңɞɟɭ 
ɚɪɚɫɵɧɞɚԑɵ ɚɣɵɪɦɚɲɵɥɵԕɬɚɪ ɠɨɣɵɥɞɵ. Ʉɨɦɩɶɸɬɟɪɥіɤ ɝɪɚɮɢɤɚ ɤԧɛіɧɟɫɟ 
ɜɟɤɬɨɪɥɵԕ ɞɟɪɟɤɬɟɪɦɟɧ ɠԝɦɵɫ іɫɬɟɣɞі, ɚɥ ɩɢɤɫɟɥɶ ɚԕɩɚɪɚɬɬɚɪɵ ɤɟɫɤіɧɞі ԧңɞɟɭ 

ԛɲіɧ ɧɟɝіɡ ɛɨɥɵɩ ɬɚɛɵɥɚɞɵ. Ȼіɪɧɟɲɟ ɠɵɥ ɛԝɪɵɧ ԥɪ ɩɚɣɞɚɥɚɧɭɲɵ ɛіɪɟɝɟɣ 
ɚɪɯɢɬɟɤɬɭɪɚɫɵ ɛɚɪ ɠԝɦɵɫ ɫɬɚɧɰɢɹɫɵɧ ɬɚɥɚɩ ɟɬɤɟɧ ɛɨɥɫɚ, ɚɥ ԕɚɡіɪ ɠԝɦɵɫ 
ɫɬɚɧɰɢɹɥɚɪɵɧɵң ɩɪɨɰɟɫɫɨɪɥɚɪɵ ɜɟɤɬɨɪ ɦɟɧ ɪɚɫɬɪɥɵԕ ɚԕɩɚɪɚɬɬɚɪɞɵ ɛɚɫԕɚɪɭ 
ԛɲіɧ ɠɟɬɤіɥіɤɬі ɠɵɥɞɚɦɞɵԕԕɚ ɢɟ. Ȼԝɞɚɧ ɛɚɫԕɚ, ɛɟɣɧɟɦɟɧ ɠԝɦɵɫ іɫɬɟɭ 
ɦԛɦɤіɧɞіɝі. Ⱥɭɞɢɨ ɦԛɦɤіɧɞіɤɬɟɪіɧ ԕɨɫɫɚңɵɡ ɫіɡ ɤɨɦɩɶɸɬɟɪɥіɤ  ɦɭɥɶɬɢɦɟɞɢɹ 
ɨɪɬɚɫɵɧ ɚɥɚɫɵɡ. ɀɟɤɟ ɤɨɦɩɶɸɬɟɪɥɟɪɞің ԧɫіɩ ɤɟɥɟ ɠɚɬԕɚɧ ԥɥɟɭɟɬі ɠԥɧɟ 
ɨɥɚɪɞɵң ɫɚɧɵ ԧɬɟ ɠɨԑɚɪɵ - ɲɚɦɚɦɟɧ 100 ɦɥɧ. - ԧɧɟɪɤԥɫіɩɬɟɝі ԧɧɟɪɤԥɫіɩɬің 
ɬԝɪɚԕɬɵ ԧɫɭіɧ ԕɚɦɬɚɦɚɫɵɡ ɟɬɟɞі. 

Ƚɪɚɮɢɤɚ ɛɢɡɧɟɫɬі ɛɚɪԑɚɧ ɫɚɣɵɧ ɤɟңɟɣɬіɩ ɠɚɬɵɪ - ɛԛɝіɧɝі ɤԛɧі ɟɲԕɚɧɞɚɣ 
ɝɪɚɮɢɤɚɥɵԕ ɷɥɟɦɟɧɬ ԕɨɥɞɚɧɛɚɣ ɠɚɫɚɥԑɚɧ ԕԝɠɚɬɬɚɪ ɠɨԕ. ɋɭɪɟɬɲіɥɟɪ, 
ɫԥɭɥɟɬɲіɥɟɪ ɦɟɧ ɞɢɡɚɣɧɟɪɥɟɪ ԧɡ ɠԝɦɵɫɬɚɪɵɧ ɤɨɦɩɶɸɬɟɪɥіɤ ɝɪɚɮɢɤɚɧɵ 
ɩɚɣɞɚɥɚɧɭɫɵɡ ɠԝɦɵɫ іɫɬɟɦɟɣɞі. Ԛɲԧɥɲɟɦɞі ɝɪɚɮɢɤɚ ɫԥɭɥɟɬ ɨɛɴɟɤɬіɫіɧ 
ɦɨɞɟɥɶɞɟɭɝɟ ɦԛɦɤіɧɞіɤ ɛɟɪɟɞі ɠԥɧɟ ɫɵɡɛɚɥɚɪ ɧɟɦɟɫɟ ɦɚɤɟɬɬɟɪɝɟ ԕɚɪɚԑɚɧɞɚ, 
ɝɪɚɮɢɤɚɧɵң ɚɪɬɵԕɲɵɥɵԕɬɚɪɵɧ ɨɛɴɟɤɬɢɜɬі ɬԛɪɞɟ ɛɚԑɚɥɚɭԑɚ ɦԛɦɤіɧɞіɤ ɛɟɪɟɞі. 
ɂɧɬɟɪɶɟɪ ɞɢɡɚɣɧɟɪі  ɬɚɩɫɵɪɵɫ ɛɟɪɭɲіɝɟ ɛɨɥɚɲɚԕ ɬԝɪԑɵɧ ԛɣɞің 
ɮɨɬɨɝɪɚɮɢɹɥɵԕ ɢɦɢɞɠіɧ ԝɫɵɧɚ ɚɥɚɞɵ, ɚɥ ɟɪɬɟɞɟ ɬɟɤ ɷɫɤɢɡɞɟɪɦɟɧ 
ԕɚɧɚԑɚɬɚɧɚɬɵɧ.  

ȼɟɤɬɨɪɥɵԕ ɛɟɣɧɟɥɟɪ ɬɭɪɚɥɵ. Ԥɫіɪɟɫɟ ɤԛɧɞɟɥіɤɬі ԧɦіɪɞɟ ɠɢі ɛіɡ 
ɜɟɤɬɨɪɥɵԕ ɛɟɣɧɟɥɟɪɦɟɧ ɛɟɬɩɟ-ɛɟɬ ɤɟɥɟɦіɡ. Ʉɟɡ ɤɟɥɝɟɧ ԧɧіɦɝɟ ɞɟɪɥіɤ 
ԧɧɞіɪɭɲіɧің ɥɨɝɨɬɢɩі ɛɚɪ. Ʌɨɝɨɬɢɩ ɜɟɤɬɨɪɥɚɪɞɚ ɞɚɦɵɬɵɥԑɚɧ. Ȼіɪɚԕ 
ɤɨɦɩɶɸɬɟɪɞің ɦԛɦɤіɧɞіɝіɧ ɚɫɵɪɚ ɛɚԑɚɥɚɭԑɚ ɛɨɥɦɚɣɞɵ. ɋɟɛɟɛі  - ɨɥ 
ԕɚɧɲɚɥɵԕɬɵ ɠɚԕɫɵ ɛɨɥɫɚ ɞɚ,  ɛԝɥ ԕԝɪɚɥ. Ʉɨɦɩɶɸɬɟɪ ɝɪɚɮɢɤɚ ɛɟɣɧɟɥɟɪі ɬɟɤ 
ԕɚɧɚ ɚɞɚɦɧɵң ɠԝɦɵɫɵɧ ɠɟңіɥɞɟɬɟɞі,  ɚɞɚɦɧɵң ɠԝɦɵɫɵɧ  ɠɚɫɚɦɚɣɞɵ. 
Ⱥɥɞɵɦɟɧ ԕɚɪɚɩɚɣɵɦ ɜɟɤɬɨɪɥɵԕ ɨɛɴɟɤɬіɥɟɪɞі ԕԝɪɭԑɚ ɛɨɥɚɬɵɧ - «ɜɟɤɬɨɪɥɚɪ» 
ɞɟɩ ɚɬɚɥɚɬɵɧ ɫɭɪɟɬɬɟɪ, ɷɤɪɚɧɞɚ ɧɟɦɟɫɟ ԕɚԑɚɡɞɚ ɧԛɤɬɟɧің ɨɪɧɵɧ ɚɧɵԕɬɚɭԑɚ 
ɦԛɦɤіɧɞіɤ ɛɟɪɟɬіɧ ɮɭɧɤɰɢɹɥɚɪ. Ɇɵɫɚɥɵ, ɤɟɫɬɟɫі ɲɟңɛɟɪ, ɬіɤ ɫɵɡɵԕ ɧɟɦɟɫɟ 
ɛɚɫԕɚ ɞɚ ɤԛɪɞɟɥі ԕɢɫɵԕɬɚɪ ɛɨɥɵɩ ɬɚɛɵɥɚɬɵɧ ɮɭɧɤɰɢɹ. 
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3D ɝɪɚɮɢɤɚɫɵ. Ԛɲԧɥɲɟɦɞі ɝɪɚɮɢɤɚ (3D - ɚԑɵɥɲɵɧ ɬіɥіɧɟɧ three 
dimensions- «ԛɲ ԧɥɲɟɦ») ԛɲԧɥɲɟɦɞі ɤɟңіɫɬіɤɬɟɝі ɧɵɫɚɧɞɚɪɦɟɧ ɠԝɦɵɫ іɫɬɟɣɞі. 
Ԥɞɟɬɬɟ ɧԥɬɢɠɟɥɟɪ ɠɚɥɩɚԕ ɫɭɪɟɬ, ɩɪɨɟɤɰɢɹ. Ԛɲԧɥɲɟɦɞі ɤɨɦɩɶɸɬɟɪɥіɤ ɝɪɚɮɢɤɚ 
ɤɢɧɨɬɟɚɬɪɞɚ, ɤɨɦɩɶɸɬɟɪɥіɤ ɨɣɵɧɞɚɪɞɚ ɤɟңіɧɟɧ ԕɨɥɞɚɧɵɥɚɞɵ. 

Ԛɲԧɥɲɟɦɞі ɝɪɚɮɢɤɚ ɩɨɥɢɝɨɧɚɥɞɵ ɠԥɧɟ ɜɨɤɫɟɥ ɛɨɥɭɵ ɦԛɦɤіɧ. Voxel 
ɝɪɚɮɢɤɚɫɵ ɪɚɫɬɪ ɫɢɹԕɬɵ. Ɉɛɴɟɤɬ ԛɲԧɥɲɟɦɞі ɮɢɝɭɪɚɥɚɪ ɠɢɵɧɵɧɚɧ ɬԝɪɚɞɵ, 
ɤԧɛіɧɟ ɬɟɤɲɟɥɟɪ. Ⱥɥ ɤԧɩɛԝɪɵɲɬɵԕ ɤɨɦɩɶɸɬɟɪɥіɤ ɝɪɚɮɢɤɚɞɚ ɛɚɪɥɵԕ 
ɧɵɫɚɧɞɚɪ, ԥɞɟɬɬɟ, ɛɟɬɬɟɪɞің ɠɢɵɧɬɵԑɵ ɪɟɬіɧɞɟ ԝɫɵɧɵɥɚɞɵ, ɟң ɬԧɦɟɧɝі ɛɟɬ 
ɩɨɥɢɝɨɧ ɞɟɩ ɚɬɚɥɚɞɵ. Ԛɲɛԝɪɵɲɬɚɪ ɤԧɛіɧɟɫɟ ɩɨɥɢɝɨɧ ɪɟɬіɧɞɟ ɬɚңɞɚɥɚɞɵ. 

3D ɝɪɚɮɢɤɚ 2D ɝɪɚɮɢɤɚɦɟɧ ɫɚɥɵɫɬɵɪԑɚɧɞɚ 3D ɝɪɚɮɢɤɚ - ɛԝɥ 
ɝɟɨɦɟɬɪɢɹɥɵԕ ɞɟɪɟɤɬɟɪɞің ԛɲ ԧɥɲɟɦɞі ɤԧɪіɧіɫіɧ ɩɚɣɞɚɥɚɧɚɬɵɧ ɝɪɚɮɢɤɚ. 
Ԧɧіɦɞіɥіɤ ɦɚԕɫɚɬɵɧɞɚ ɛԝɥ ɤɨɦɩɶɸɬɟɪɞɟ ɫɚԕɬɚɥɚɞɵ. Ȼԝԑɚɧ ɤɟɣіɧіɪɟɤ ɤԧɪɫɟɬɭ 
ɧɟɦɟɫɟ ɧɚԕɬɵ ɭɚԕɵɬ ɪɟɠɢɦіɧɞɟ ԕɚɪɚɭ ԛɲіɧ ɛɨɥɚɬɵɧ ɛɟɣɧɟɥɟɪ ɤіɪɟɞі. 

ȼɟɤɬɨɪɥɵԕ (ɩɨɥɢɝɨɧɚɥɶɞі) 3D ɝɪɚɮɢɤɚɫɵɧɞɚԑɵ ɛɚɪɥɵԕ ɜɢɡɭɚɥɞɵ 
ɬԛɪɥɟɧɭɥɟɪ ɦɚɬɪɢɰɚɥɚɪɦɟɧ ɛɚԕɵɥɚɧɚɞɵ (ɫɨɧɵɦɟɧ ԕɚɬɚɪ ɫɵɡɵԕɬɵԕ 
ɚɥɝɟɛɪɚɞɚԑɵ ɚɮɮɢɧɞі ɬɪɚɧɫɮɨɪɦɚɰɢɹɥɚɪɞɵ ԕɚɪɚңɵɡ). Ʉɨɦɩɶɸɬɟɪɥіɤ 
ɝɪɚɮɢɤɚɞɚ ɦɚɬɪɢɰɚɧɵң ԛɲ ɬԛɪі ԕɨɥɞɚɧɵɥɚɞɵ: 

 ɚɣɧɚɥɭ ɦɚɬɪɢɰɚɫɵ; 

 ɠɵɥɠɭ ɦɚɬɪɢɰɚɫɵ; 

 ɦɚɫɲɬɚɛɬɚɭ ɦɚɬɪɢɰɚɫɵ. 

Ʉɟɡ-ɤɟɥɝɟɧ ɩɨɥɢɝɨɧɞɵ  ԧɡіɧің ɲɵңɞɚɪɵɧɵң  ɤɨɨɪɞɢɧɚɬɚɥɚɪɵɧɵң 
ɠɢɵɧɬɵԑɵ ɪɟɬіɧɞɟ ԝɫɵɧɭԑɚ ɛɨɥɚɞɵ.  ɋɨɥ ɫɟɛɟɩɬі, ԛɲɛԝɪɵɲɬɵң ԛɲ ɲɵңɵ 
ɛɨɥɚɞɵ. Ԥɪ ɲɵңɧɵң ɤɨɨɪɞɢɧɚɬɬɚɪɵ - ɜɟɤɬɨɪ (x, y, z). ȼɟɤɬɨɪɞɵ ɬɢіɫɬі 
ɦɚɬɪɢɰɚɧɵ ɤԧɛɟɣɬɭ ɚɪԕɵɥɵ ɛіɡ ɠɚңɚ ɜɟɤɬɨɪɞɵ ɚɥɚɦɵɡ. Ʉԧɩɛԝɪɵɲɬɵң ɛɚɪɥɵԕ 
ɲɵңɞɚɪɵɦɟɧ ɨɫɵɧɞɚɣ ɬɪɚɧɫɮɨɪɦɚɰɢɹ ɠɚɫɚɣ ɨɬɵɪɵɩ, ɛіɡ ɠɚңɚ ɩɨɥɢɝɨɧɞɵ 
ɚɥɚɦɵɡ ɠԥɧɟ ɛɚɪɥɵԕ ɩɨɥɢɝɨɧɞɚɪɞɵ ɬԛɪɥɟɧɞіɪɭ ɚɪԕɵɥɵ ɛіɡ ɬԛɩɧԝɫԕɚɞɚԑɵ 
ɚɣɧɚɥɦɚɥɵ / ɠɵɥɠɵɬɵɥԑɚɧ / ɦɚɫɲɬɚɛɬɚɥԑɚɧ ɠɚңɚ ɧɵɫɚɧɞɵ ɚɥɚɦɵɡ.  

ɀɵɥ ɫɚɣɵɧ Magick next-gen ɧɟɦɟɫɟ Dominance War ɫɢɹԕɬɵ ԛɲ ԧɥɲɟɦɞі 
ɝɪɚɮɢɤɚɥɵԕ ɠɚɪɵɫɬɚɪ ԧɬɤіɡіɥɟɞі. 

 

1.2 Кɨɦɩɶɸɬɟɪɥіɤ ɝɪɚɮɢɤɚɧɵң ԕɨɥɞɚɧɭ ɫɚɥɚɫɵ 

 

Ʉɨɦɩɶɸɬɟɪɥіɤ ɝɪɚɮɢɤɚɧɵң ԕɨɥɞɚɧɭ ɫɚɥɚɫɵ ɬɟɤ ɤԧɪɤɟɦ ԥɫɟɪіɦɟɧ 
ɲɟɤɬɟɥɦɟɣɞі. Ԑɵɥɵɦ, ɬɟɯɧɢɤɚ, ɦɟɞɢɰɢɧɚ, ɤɨɦɦɟɪɰɢɹɥɵԕ ɠԥɧɟ ɛɚɫԕɚɪɭɲɵɥɵԕ 
ԕɵɡɦɟɬɬɟɝі ɛɚɪɥɵԕ ɫɚɥɚɥɚɪɞɚ, ɤɨɦɩɶɸɬɟɪɥіɤ ɫɯɟɦɚɥɚɪ, ɝɪɚɮɢɤɬɟɪ, 
ɞɢɚɝɪɚɦɦɚɥɚɪ ԥɪɬԛɪɥі ɚԕɩɚɪɚɬɬɵ ɛɟɣɧɟɥɟɭ ԛɲіɧ ɩɚɣɞɚɥɚɧɵɥɚɞɵ. Ⱦɢɡɚɣɧɟɪɥɟɪ, 
ɜɚɝɨɧɞɚɪ ɦɟɧ ԝɲɚԕɬɚɪɞɵң ɠɚңɚ ɦɨɞɟɥɶɞɟɪіɧ ԥɡіɪɥɟɩ, ԧɧіɦɧің ɫɨңԑɵ ɤԧɪіɧіɫіɧ 
ɛɟɣɧɟɥɟɣɬіɧ ԛɲ ԧɥɲɟɦɞі ɝɪɚɮɢɤɚɥɵԕ ɨɛɴɟɤɬіɥɟɪɞі ɩɚɣɞɚɥɚɧɚɞɵ. ɋԥɭɥɟɬɲіɥɟɪ 
ɦɨɧɢɬɨɪɞɚ ԑɢɦɚɪɚɬɬɵң ԛɲ ԧɥɲɟɦɞі ɛɟɣɧɟɫіɧ ɠɚɫɚɣɞɵ, ɛԝɥ ɨɥɚɪԑɚ ɥɚɧɞɲɚɮɬԕɚ 
ԕɚɥɚɣ ɤіɪɟɬіɧіɧ ɤԧɪɭɝɟ ɦԛɦɤіɧɞіɤ ɛɟɪɟɞі. 

Ԑɵɥɵɦɢ ɝɪɚɮɢɤɚ Ȼіɪіɧɲі ɤɨɦɩɶɸɬɟɪɥɟɪ ԑɵɥɵɦɢ ɠԥɧɟ ԧɧɞіɪіɫɬіɤ 
ɦԥɫɟɥɟɥɟɪɞі ɲɟɲɭ ԛɲіɧ ԑɚɧɚ ɩɚɣɞɚɥɚɧɵɥɞɵ. Ⱥɥɵɧԑɚɧ ɧԥɬɢɠɟɥɟɪɞі ɠɚԕɫɵ 
ɬԛɫіɧɭ ԛɲіɧ ɨɥɚɪ ɝɪɚɮɢɤɚɥɵԕ ԧңɞɟɥɝɟɧ, ɟɫɟɩɬіɤ ԕԝɪɵɥɵɦɞɚɪɞɵң ɫɵɡɛɚɥɚɪɵ, 
ɞɢɚɝɪɚɦɦɚɥɚɪɵ, ɫɵɡɛɚɥɚɪɵ ɠɚɫɚɥɞɵ. Ɍɚңɛɚɧɵ ɛɚɫɵɩ ɲɵԑɚɪɭ ɪɟɠɢɦіɧɞɟ 
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ԕɚɛɵɥɞɚɧԑɚɧ ɦɚɲɢɧɚɞɚԑɵ ɛіɪіɧɲі ɝɪɚɮɢɤɚ. ɋɨɞɚɧ ɤɟɣіɧ ɚɪɧɚɣɵ ԕԝɪɵɥԑɵɥɚɪ 
ɩɚɣɞɚ ɛɨɥɞɵ - ɫɵɡɛɚɥɚɪɞɵ ɫɵɡɭ ԛɲіɧ ɫɵɡԑɵɲɬɚɪ (ɫɵɡԑɵɲɬɚɪ) ɠԥɧɟ ɫɢɹԑɚ 
ɚɪɧɚɥԑɚɧ ԕɚɥɚɦɫɚɩɩɟɧ ɝɪɚɮɢɤɬɟɪ. Ɂɚɦɚɧɚɭɢ ԑɵɥɵɦɢ ɤɨɦɩɶɸɬɟɪɥіɤ ɝɪɚɮɢɤɚ 
ԧɡɞɟɪіɧің ɧԥɬɢɠɟɥɟɪіɧ ɤԧɪɧɟɤі ɬԛɪɞɟ ɤԧɪɫɟɬɭ ɚɪԕɵɥɵ ɟɫɟɩɬɟɭ 
ɷɤɫɩɟɪɢɦɟɧɬɬɟɪіɧ ɠԛɪɝіɡɭɝɟ ɦԛɦɤіɧɞіɤ ɛɟɪɟɞі. 

Ȼɢɡɧɟɫ-ɝɪɚɮɢɤɚ - ɤɨɦɩɶɸɬɟɪɥіɤ ɝɪɚɮɢɤɚ ɫɚɥɚɫɵ, ɦɟɤɟɦɟɥɟɪɞің ԥɪɬԛɪɥі 
ɤԧɪɫɟɬɤіɲɬɟɪіɧ ɛɟɣɧɟɥɟɭ ԛɲіɧ ɠɚɫɚɥԑɚɧ. ɀɨɫɩɚɪɥɚɧԑɚɧ ɰɢɮɪɥɚɪ, ɟɫɟɩ ɛɟɪɭ 
ԕԝɠɚɬɬɚɪɵ, ɫɬɚɬɢɫɬɢɤɚɥɵԕ ɟɫɟɩɬɟɪ ɛɢɡɧɟɫ ɝɪɚɮɢɤɚɫɵɧɵң ɤԧɦɟɝіɦɟɧ 
ɢɥɥɸɫɬɪɚɰɢɹɥɵԕ ɦɚɬɟɪɢɚɥɞɚɪ ɠɚɫɚɥɚɬɵɧ ɧɵɫɚɧɞɚɪ ɛɨɥɵɩ ɬɚɛɵɥɚɞɵ. Ȼɢɡɧɟɫ 
ɝɪɚɮɢɤɚɥɵԕ ɛɚԑɞɚɪɥɚɦɚɥɵԕ ԕɚɦɬɚɦɚɫɵɡ ɟɬɭ ɷɥɟɤɬɪɨɧɞɵԕ ɤɟɫɬɟɥɟɪɝɟ ɤіɪɟɞі. 

ɀɨɛɚɥɚɭɲɵ ɢɧɠɟɧɟɪɥɟɪɞің, ɫԥɭɥɟɬɲіɥɟɪɞің, ɠɚңɚ ɬɟɯɧɨɥɨɝɢɹɥɚɪɞɵң 
ԧɧɟɪɬɚɩԕɵɲɬɚɪɵɧɵң ɠԝɦɵɫɵɧɞɚ ԕɨɥɞɚɧɵɥɚɬɵɧ ɝɪɚɮɢɤɚɥɵԕ ɝɪɚɮɢɤɚ. 
Ʉɨɦɩɶɸɬɟɪɥіɤ ɝɪɚɮɢɤɚɧɵң ɛԝɥ ɬԛɪі CAD (ɤɨɧɫɬɪɭɤɰɢɹɧɵ ɚɜɬɨɦɚɬɬɚɧɞɵɪɭ 
ɠԛɣɟɥɟɪі) ɦіɧɞɟɬɬі ɷɥɟɦɟɧɬі ɛɨɥɵɩ ɬɚɛɵɥɚɞɵ. Ⱦɢɡɚɣɧɟɪɥіɤ ɝɪɚɮɢɤɚ ɤԧɦɟɝіɦɟɧ 
ɠɚɥɩɚԕ ɤɟɫɤіɧɞɟɪɞі (ɩɪɨɟɤɰɢɹɥɚɪ, ɫɟɤɰɢɹɥɚɪ) ɠԥɧɟ ɤɟңіɫɬіɤɬіɤ ԛɲ ԧɥɲɟɦɞі 
ɛɟɣɧɟɥɟɪɞі ɚɥɭԑɚ ɛɨɥɚɞɵ. 

Ʉԧɪɧɟɤі ɝɪɚɮɢɤɚ ɟɪіɤɬі ɫɭɪɟɬ ɩɟɧ ɤɨɦɩɶɸɬɟɪ ɷɤɪɚɧɵɧɞɚ ɫɭɪɟɬ ɫɚɥɭ 
ɛɨɥɵɩ ɬɚɛɵɥɚɞɵ. Ʉԧɪɧɟɤі ɝɪɚɮɢɤɚɥɵԕ ɩɚɤɟɬɬɟɪ ɠɚɥɩɵ ɦɚԕɫɚɬɬɚԑɵ 
ԕɨɥɞɚɧɛɚɥɵ ɛɚԑɞɚɪɥɚɦɚɥɵԕ ɠɚɫɚԕɬɚɦɚ ɛɨɥɵɩ ɬɚɛɵɥɚɞɵ. ȿң ԕɚɪɚɩɚɣɵɦ 
ɝɪɚɮɢɤɚɥɵԕ ɝɪɚɮɢɤɚ ɝɪɚɮɢɤɚɥɵԕ ɪɟɞɚɤɬɨɪɥɚɪ ɞɟɩ ɚɬɚɥɚɞɵ. 

Ʉԧɪɤɟɦɞіɤ ɠԥɧɟ ɠɚɪɧɚɦɚɥɵԕ ɝɪɚɮɢɤɚ - ɤԧɛіɧɟɫɟ ɬɟɥɟɞɢɞɚɪ ɚɪԕɵɥɵ 
ɬɚɧɵɦɚɥ ɛɨɥɞɵ. Ʉɨɦɩɶɸɬɟɪ, ɠɚɪɧɚɦɚ, ɦɭɥɶɬɮɢɥɶɦ, ɤɨɦɩɶɸɬɟɪɥіɤ ɨɣɵɧɞɚɪ, 
ɛɟɣɧɟɦɚɬɟɪɢɚɥɞɚɪ, ɛɟɣɧɟ-ɩɪɟɡɟɧɬɚɰɢɹɥɚɪ ɠɚɫɚɥɞɵ. Ɉɫɵ ɦɚԕɫɚɬɬɚɪԑɚ ɚɪɧɚɥԑɚɧ 
ɝɪɚɮɢɤɚɥɵԕ ɩɚɤɟɬɬɟɪ ɠɵɥɞɚɦɞɵԕ ɩɟɧ ɠɚɞɵԑɚ ɚɪɧɚɥԑɚɧ ԛɥɤɟɧ ɤɨɦɩɶɸɬɟɪ 
ɪɟɫɭɪɫɬɚɪɵɧ ԕɚɠɟɬ ɟɬɟɞі. Ȼԝɥ ɝɪɚɮɢɤɚɥɵԕ ɩɚɤɟɬɬɟɪɞің ɚɣɪɵԕɲɚ ɟɪɟɤɲɟɥіɝі 
ɲɵɧɚɣɵ ɤɟɫɤіɧɞɟɪɞі ɠԥɧɟ «ɠɵɥɠɵɬɭԑɚ ɚɪɧɚɥԑɚɧ ɫɭɪɟɬɬɟɪɞі» ɠɚɫɚɭԑɚ 
ɦԛɦɤіɧɞіɤ ɛɟɪɟɞі. Ԛɲ ԧɥɲɟɦɞі ɨɛɴɟɤɬіɥɟɪɞің ɫɭɪɟɬɬɟɪіɧ ɚɥɭ, ɨɥɚɪɞɵң 
ɚɣɧɚɥɭɵ, ɠɭɵԕɬɚɭ, ɠɨɸ, ɞɟɮɨɪɦɚɰɢɹɥɚɭ ԛɥɤɟɧ ɦԧɥɲɟɪɞɟ ɟɫɟɩɬɟɭ. ɀɚɪɵԕ 
ɤԧɡіɧің ɨɪɧɚɥɚɫɭɵɧɚ, ɤԧɥɟңɤɟɥі ɠɟɪɥɟɪɝɟ, ɛɟɬі ɬɟɤɫɬɭɪɚɫɵɧɚ ɛɚɣɥɚɧɵɫɬɵ 
ɨɛɴɟɤɬіɧің ɠɚɪɵԕ ɛɟɪɭі ɨɩɬɢɤɚ ɡɚңɞɚɪɵɧ ɟɫɤɟɪɟɬіɧ ɟɫɟɩɬɟɪɞі ɬɚɥɚɩ ɟɬɟɞі. 

ɉɢɤɫɟɥɶɞіɤ ɚɪɬ ɉɢɤɫɟɥɶɞіɤ ɝɪɚɮɢɤɚ, ɰɢɮɪɥɵԕ ԧɧɟɪɞің ԛɥɤɟɧ ɮɨɪɦɚɫɵ, 
ɫɭɪɟɬɬɟɪɞі ɩɢɤɫɟɥɶ ɞɟңɝɟɣіɧɞɟ ԧңɞɟɣɬіɧ ɪɚɫɬɪ ɝɪɚɮɢɤɚɥɵԕ ɛɚԑɞɚɪɥɚɦɚɥɵԕ 
ɠɚɫɚԕɬɚɦɚɫɵ ɚɪԕɵɥɵ ɠɚɫɚɥɚɞɵ. Ʉɟɫɤіɧɧің ԛɥɤɟɣɬіɥɝɟɧ ɛԧɥіɝіɧɞɟ ɠɟɤɟ 
ɩɢɤɫɟɥɞɟɪ ɤɜɚɞɪɚɬ ɬԛɪіɧɞɟ ɤԧɪɫɟɬіɥɟɞі ɠԥɧɟ ɨɥɚɪɞɵ ɨңɚɣ ɤԧɪɭɝɟ ɛɨɥɚɞɵ. 
ɋɚɧɞɵԕ ɤɟɫɤіɧɞɟɪɞɟ ɩɢɤɫɟɥ (ɧɟɦɟɫɟ ɫɭɪɟɬ ɷɥɟɦɟɧɬі) - ɪɚɫɬɪɥɵԕ ɛɟɣɧɟɞɟɝі 
ɠɚɥԑɵɡ ɧԛɤɬɟ. ɉɢɤɫɟɥɞɟɪ ɬԝɪɚԕɬɵ ɟɤі ԧɥɲɟɦɞі ɬɨɪԑɚ ɨɪɧɚɥɚɫɬɵɪɵɥɚɞɵ ɠԥɧɟ 
ɠɢі ɧԛɤɬɟɥɟɪ ɧɟɦɟɫɟ ɤɜɚɞɪɚɬɬɚɪɦɟɧ ɛɟɣɧɟɥɟɧɟɞі. Ʉԧɩɬɟɝɟɧ ɟɫɤі (ɧɟɦɟɫɟ 
ɫɚɥɵɫɬɵɪɦɚɥɵ ɬԛɪɞɟ ɲɟɤɬɟɥɝɟɧ) ɤɨɦɩɶɸɬɟɪɥіɤ ɠԥɧɟ ɛɟɣɧɟ ɨɣɵɧɞɚɪ, 
ɝɪɚɮɢɤɚɥɵԕ ɤɚɥɶɤɭɥɹɬɨɪɥɚɪ ɠԥɧɟ ɤԧɩɬɟɝɟɧ ԝɹɥɵ ɬɟɥɟɮɨɧ ɨɣɵɧɞɚɪɵɧɵң 
ɝɪɚɮɢɤɚɫɵ ɧɟɝіɡіɧɟɧ ɩɢɤɫɟɥ ɝɪɚɮɢɤɚɫɵ ɛɨɥɵɩ ɬɚɛɵɥɚɞɵ. 

Ʉɨɦɩɶɸɬɟɪɥіɤ ɚɧɢɦɚɰɢɹ - ɞɢɫɩɥɟɣ ɷɤɪɚɧɵɧɞɚ ɠɵɥɠɵɦɚɥɵ ɛɟɣɧɟɥɟɪɞі 
ɚɥɭ. ɋɭɪɟɬɲі ɷɤɪɚɧɞɚ ԕɨɡԑɚɥɵɫɬɚԑɵ ɨɛɴɟɤɬіɥɟɪɞің ɛɚɫɬɚɩԕɵ ɠԥɧɟ ɬԛɩɤіɥіɤɬі 
ɨɪɧɚɥɚɫɭ ɫɵɡɛɚɫɵɧ ɠɚɫɚɣɞɵ, ɛɚɪɥɵԕ ɚɪɚɥɵԕ ɠɚԑɞɚɣɥɚɪɞɵ ɟɫɟɩɬɟɣɞі ɠԥɧɟ 
ɤɨɦɩɶɸɬɟɪɞі ɛɟɣɧɟɥɟɣɞі, ɛԝɥ ԕɨɡԑɚɥɵɫɬɵң ɦɚɬɟɦɚɬɢɤɚɥɵԕ ɫɢɩɚɬɬɚɦɚɫɵɧɚ 
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ɧɟɝіɡɞɟɥɝɟɧ ɟɫɟɩɬɟɭɥɟɪɞі ɠԛɪɝіɡɟɞі. Ⱥɥɵɧԑɚɧ ɫɭɪɟɬɬɟɪ, ɛɟɥɝіɥі ɛіɪ ɠɢіɥіɤɬɟ 
ɷɤɪɚɧɞɚ ɞԥɣɟɤɬі ɬԛɪɞɟ ɤԧɪɫɟɬіɥіɩ, ԕɨɡԑɚɥɵɫ ɟɥɟɫіɧ ɠɚɫɚɣɞɵ. 

Ɇɭɥɶɬɢɦɟɞɢɚ - ɤɨɦɩɶɸɬɟɪ ɷɤɪɚɧɵɧɞɚԑɵ ɠɨԑɚɪɵ ɫɚɩɚɥɵ ɫɭɪɟɬɬі 
ɞɵɛɵɫɩɟɧ ԛɣɥɟɫɬіɪɭ. Ȼіɥіɦ ɛɟɪɭ, ɠɚɪɧɚɦɚ, ɨɣɵɧ-ɫɚɭɵԕ ɫɚɥɚɫɵɧɞɚԑɵ ɟң 
ɬɚɧɵɦɚɥ ɦɭɥɶɬɢɦɟɞɢɹɥɵԕ ɠԛɣɟɥɟɪ. 

 

1.3 Кɨɦɩɶɸɬɟɪɥіɤ ɚɧɢɦɚɰɢɹ 

 

Ʉɨɦɩɶɸɬɟɪɥіɤ ɚɧɢɦɚɰɢɹ - ɤɨɦɩɶɸɬɟɪ ɤԧɦɟɝіɦɟɧ ɠɚɫɚɥԑɚɧ ɚɧɢɦɚɰɢɹɧɵң 
ɬԛɪі. «CGI ɝɪɚɮɢɤɚɫɵ» ɞɟɝɟɧ ɧɟԑԝɪɥɵɦ ɠɚɥɩɵ ɬԝɠɵɪɵɦɞɚɦɚɞɚɧ 
ɚɣɵɪɦɚɲɵɥɵԑɵ, ԥɥі ɤԛɧɝɟ ɞɟɣіɧ ɠԥɧɟ ԕɨɡԑɚɥɵɫɬɚԑɵ ɫɭɪɟɬɬɟɪɝɟ ɫіɥɬɟɦɟ ɠɚɫɚɣ 
ɨɬɵɪɵɩ, ɤɨɦɩɶɸɬɟɪɥіɤ ɚɧɢɦɚɰɢɹ ɬɟɤ ɠɵɥɠɵɦɚɥɵ ɛɟɣɧɟɥɟɪɞі ɛіɥɞіɪɟɞі. 
Ȼԛɝіɧɞɟ ɨɥ ɨɣɵɧ-ɫɚɭɵԕ ɫɚɥɚɫɵɧɞɚ ɞɚ, ɫɨɧɞɚɣ-ɚԕ ԧɧɟɪɤԥɫіɩɬіɤ, ԑɵɥɵɦɢ ɠԥɧɟ 
іɫɤɟɪɥіɤ ɫɚɥɚɥɚɪɞɚ ɤɟңіɧɟɧ ԕɨɥɞɚɧɵɥɚɞɵ. Ʉɨɦɩɶɸɬɟɪɥіɤ ɝɪɚɮɢɤɚɧɵң 
ɬɭɵɧɞɵɫɵ ɛɨɥɚ ɨɬɵɪɵɩ, ɚɧɢɦɚɰɢɹ ɫɭɪɟɬɬɟɪɞі ɠɚɫɚɭɞɵң ԥɞіɫɬɟɪіɧ ɦԝɪɚ ɟɬɟɞі: 

 ɜɟɤɬɨɪɥɵԕ ɝɪɚɮɢɤɚ; 

 ɝɪɚɮɢɤɚɥɵԕ ɝɪɚɮɢɤɚ; 

 ɮɪɚɤɬɚɥɞɵԕ ɝɪɚɮɢɤɚ; 

 3D ɝɪɚɮɢɤɚ (3D). 
Ʉɨɦɩɶɸɬɟɪɥіɤ ɚɧɢɦɚɰɢɹ ɬɚɪɢɯɵ ɦɚɦɚɧɞɚɧɞɵɪɵɥԑɚɧ ɝɪɚɮɢɤɚɥɵԕ 

ɛɚԑɞɚɪɥɚɦɚɥɵԕ ɩɚɤɟɬɬɟɪɞің ɩɚɣɞɚ ɛɨɥɭɵɦɟɧ ɠԥɧɟ ɞɚɦɭɵɦɟɧ ɬɵԑɵɡ 
ɛɚɣɥɚɧɵɫɬɵ. 

ȼɢɡɭɚɥɞɵ ɷɮɮɟɤɬ ɬɟɯɧɨɥɨɝɢɹɫɵɧɞɚԑɵ ɚɥԑɚɲԕɵ ԕɚɞɚɦ 1961 ɠɵɥɵ ɂɜɚɧ 
ɋɚɡɟɪɥɟɧɞɬің ɤɨɦɩɶɸɬɟɪɥіɤ ɝɪɚɮɢɤɚ ɞԥɭіɪіɧ ɛɚɫɬɚԑɚɧ ɷɫɤɢɡɞіɤ ɬɚԕɬɚɫɵ 
ɚɪԕɵɥɵ ɨɣɥɚɩ ɬɚɛɵɥɞɵ. Ȼԝɥ ɠԛɣɟɞɟ ɠɟңіɥ ԕɚɥɚɦ ɩɚɣɞɚɥɚɧɵɩ, 
ɩɚɣɞɚɥɚɧɭɲɵɥɚɪ ɦɨɧɢɬɨɪɞɵң ɷɤɪɚɧɵɧɞɚ ɫɭɪɟɬɬɟɪ ɠɚɫɚɭɵ ɦԛɦɤіɧ. 1967 ɠɵɥɵ 
ɋɚɡɟɪɥɟɧɞ Ⱦɷɜɢɞ ɗɜɚɧɫɩɟɧ ɛіɪɝɟ ɤɨɦɩɶɸɬɟɪɥіɤ ɝɪɚɮɢɤɚ ɤɭɪɫɵɧ ɠɚɫɚɭ 
ɛɨɣɵɧɲɚ ɠԝɦɵɫɵɧ ɛɚɫɬɚɞɵ. Ɇԝɧɞɚɣ ɡɟɪɬɬɟɭɥɟɪ ɠԛɪɝіɡіɥɝɟɧ ɘɬɚ 
ɍɧɢɜɟɪɫɢɬɟɬі (ȺԔɒ) ɨɫɵ ɭɚԕɵɬԕɚ ɞɟɣіɧ ɠԝɦɵɫ іɫɬɟɞі: Ⱦɠɢɦ Ʉɥɚɪɤ - Silicon 

Graphics Inc. ɧɟɝіɡіɧ ԕɚɥɚɭɲɵ ɗɞɜɢɧ Ʉɚɬɦɟɥɥ - Adobe Systems ɤɨɦɩɚɧɢɹɫɵɧ 
ɧɟɝіɡіɧ ԕɚɥɚɭɲɵ Ⱦɠɨɧ ɍɨɪɧɨɤ - ɤɨɦɩɶɸɬɟɪɦɟɧ ɮɢɥɶɦ ɠɚɫɚɭ ɫɚɥɚɫɵɧɞɚԑɵ 

ɩɢɨɧɟɪɥɟɪɞің ɛіɪі. Photoshop ɠԥɧɟ PostScript ɫɢɹԕɬɵ ɬɚɧɵɦɚɥ ԧɧіɦɞɟɪɞі 
ԥɡіɪɥɟɭɲі. Ȼіɪіɧɲіɞɟɧ, ɝɟɨɦɟɬɪɢɹɥɵԕ ɩіɲіɧɞɟɪ ɠɢɵɧɬɵԑɵ (ԥɞɟɬɬɟ ԛɲɛԝɪɵɲ) 
ɧɟɝіɡіɧɞɟ ɨɛɴɟɤɬіɥɟɪɞің ԛɲԧɥɲɟɦɞі ɛɟɣɧɟɫі ɩɚɣɞɚ ɛɨɥɞɵ. ɋɨɧɵɦɟɧ ԕɚɬɚɪ, 
ɝɟɨɦɟɬɪɢɹɥɵԕ ɩіɲіɧɞɟɪ ɦɨɧɨɯɪɨɦɚɬɢɤɚɥɵԕ ɬɨɥɬɵɪɭԑɚ ɢɟ ɛɨɥɞɵ, ɚɥ ɚɥɞɵңԑɵ 
ɧɵɫɚɧɞɚɪ ɮɨɧɞɚ ɨɪɧɚɥɚɫɬɵɪɵɥԑɚɧɞɚɪɞɵ ԕɚɦɬɢɞɵ. 

1968 ɠɵɥɵ ɄɋɊɈ-ɞɚ «Ʉɢɬɢ» ɤɨɦɩɶɸɬɟɪɥіɤ ɦɭɥɶɬɮɢɥɶɦі ɬԛɫіɪіɥɞі, ɛԝɥ 
ɦɵɫɵԕɬɚɪɞɵң ɠԛɪɭіɧ ɤԧɪɫɟɬɟɞі. Ԕɨɡԑɚɥɵɫ ɬɨɥɵԑɵɦɟɧ ɤɨɦɩɶɸɬɟɪɦɟɧ 
ɞɢɮɮɟɪɟɧɰɢɚɥɞɵԕ ɬɟңɞɟɭɥɟɪɝɟ ɫԥɣɤɟɫ ɠɚɫɚɥԑɚɧ. Ⱥɧɢɦɚɰɢɹɥɵԕ ɤɚɞɪɥɚɪ 
ɦԥɬіɧɞіɤ ɩɪɢɧɬɟɪɞɟ ɛɚɫɵɩ ɲɵԑɚɪɵɥɞɵ, ɨɧɞɚ ɨɪɵɫ ɬіɥіɧɞɟɝі «ȼ» ԥɪɩі ɩɢɤɫɟɥ 
ɪԧɥіɧ ɨɣɧɚɞɵ. 

1971 ɠɵɥɵ Ƚɟɧɪɢ Ƚɭɪɨ ԛɲɛԝɪɵɲɬɚɪɞɵ ԧɡ ɲɵңɞɚɪɵɧɞɚԑɵ ɫɵɡɵԕɬɵ 
ɢɧɬɟɪɩɨɥɹɰɢɹ ɚɪԕɵɥɵ ɛɨɹɭԑɚ ԝɫɵɧɞɵ. Ȼԝɥ ɨɛɴɟɤɬіɥɟɪ ɛɟɬіɧɞɟɝі 
ԕɚɪԕɵɧɞɵɥɵԕɬɚɪɞɚ ɬɟɝіɫ ԧɡɝɟɪіɫɬі ɚɥɭԑɚ ɦԛɦɤіɧɞіɤ ɛɟɪɞі. 1974 ɠɵɥɵ ɗɞɜɢɧ 
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Ʉɚɬɦɭɥ Z-ɛɭɮɟɪіɧің ɬԝɠɵɪɵɦɞɚɦɚɫɵɧ ԝɫɵɧɞɵ, ɨɥ ɠɚɫɵɪɵɥԑɚɧ ɲɟɬɬɟɪɞі ɠɨɸ 
ԛɞɟɪіɫіɧ ɠɟɞɟɥɞɟɬɬі. Ɍɚԑɵ ɛіɪ Catmulla ԧɧɟɪɬɚɛɵɫɵ - ɨɫɵ ɨɛɴɟɤɬіɥɟɪɞің 
ɪɟɚɥɢɡɦіɧ ԕɚɦɬɚɦɚɫɵɡ ɟɬɟɬіɧ ԛɲ ԧɥɲɟɦɞі ɧɵɫɚɧɞɚɪ ɛɟɬіɧɞɟɝі ɬɟɤɫɬɭɪɚɧɵ 
ԕɨɥɞɚɧɭ. ȼɭ Ɍɨɧɝ Ɏɨɧɝ ɩɨɥɢɝɨɧɧɵң ɛԛɤіɥ ɛɟɬіɧің ɤԧɥɟңɤɟɫіɧ 
ɢɧɬɟɪɩɨɥɹɰɢɹɥɚɭɞɵ ԝɫɵɧɞɵ, ɛԝɥ ɠɚԕɫɵ ɬɟɝіɫɬɟɭɞі ԕɚɦɬɚɦɚɫɵɡ ɟɬɟɞі, ɛіɪɚԕ ɨɥ 
ԥɥɞɟԕɚɣɞɚ ɤԧɛіɪɟɤ ɟɫɟɩɬɟɭɞі ԕɚɠɟɬ ɟɬɟɞі. 

Ⱦɠɟɣɦɫ Ȼɥɢɧɧ 1976 ɠɵɥɵ Ɏɨɧɝ ɚɪԕɵɥɵ ɛɨɹɭɞɵ ɠԥɧɟ ɨɛɴɟɤɬіɥɟɪ 
ɛɟɬіɧɞɟɝі ɬɟɤɫɬɭɪɚɧɵ ɛɟɣɧɟɥɟɭɞі ɛіɪіɤɬіɪɞі. 1980 ɠɵɥɵ Ɍɨɪɧɟɪ ɍɚɣɬɬ ɠɚңɚ 
ɤԧɡɛɟɧ ɲɨɥɭ ɬɟɯɧɢɤɚɫɵɧ ԝɫɵɧɞɵ, ɨɥ ɠɚɪɵԕ ɤԧɡіɧɟɧ ɤɚɦɟɪɚɥɵԕ ɥɢɧɡɚԑɚ ɞɟɣіɧ 
ɫɚɯɧɚ ɨɛɴɟɤɬіɥɟɪіɧɟɧ ɨɥɚɪɞɵң ɤԧɪіɧіɫіɧ ɟɫɤɟɪɟ ɨɬɵɪɵɩ, ɠɚɪɵԕ ɠɨɥɞɚɪɵɧ 
ԕɚɞɚԑɚɥɚɭԑɚ ɚɪɧɚɥԑɚɧ. 1986 ɠɵɥɵ AT & T ɞɟɪɛɟɫ ɤɨɦɩɶɸɬɟɪɥɟɪɞɟ (TOPAS) 
ɚɧɢɦɚɰɢɹɦɟɧ ɠԝɦɵɫ іɫɬɟɭ ԛɲіɧ $ 10,000 ɬԝɪɚɬɵɧ ɠԥɧɟ Intel 80286 ɩɪɨɰɟɫɫɨɪɵ 
ɠԥɧɟ DOS ɨɩɟɪɚɰɢɹɥɵԕ ɠԛɣɟɫі ɛɚɪ ɤɨɦɩɶɸɬɟɪɥɟɪɞɟ ɠԝɦɵɫ іɫɬɟɣɬіɧ ɚɥԑɚɲԕɵ 
ɩɚɤɟɬɬі ɲɵԑɚɪɞɵ. 1990 ɠɵɥɵ AutoDesk 3D Studio-ɞɵ ɫɚɬɚ ɛɚɫɬɚɞɵ. 1997 ɠɵɥɵ 
Macromedia FutureWave Software ɤɨɦɩɚɧɢɹɫɵɧɚɧ Mac ԛɲіɧ Macromedia Flash 

ɤɨɦɩɶɸɬɟɪɥіɤ ɚɧɢɦɚɰɢɹ ɛɚԑɞɚɪɥɚɦɚɫɵɧ іɫɤɟ ԕɨɫԕɚɧ Web ԛɲіɧ ɲɚԑɵɧ 
ɝɪɚɮɢɤɚɥɵԕ ɛɚԑɞɚɪɥɚɦɚɧɵ ɫɚɬɵɩ ɚɥɞɵ. 1998 ɠɵɥɵ Ɇɚɣɹ ɛɚԑɞɚɪɥɚɦɚɫɵɧɵң 
ɲɵԑɚɪɵɥɭɵ ɛɚɫɬɚɥɞɵ, ɨɥ 15 000 ɞɨɥɥɚɪɞɚɧ 30 000 ɞɨɥɥɚɪԑɚ ɞɟɣіɧ. 

 

1.4 Ɍүɫ ɠԥɧɟ ɬүɫ үɥɝіɫі 
 

Ɍԛɫ ԕɨɫɩɚ ɠԥɧɟ ɫɭɛɬɪɚɤɬɢɜ ɛɨɥɵɩ ɬɚɛɵɥɚɞɵ. Ԕɨɫɩɚԕ ɬԛɫі ԥɪɬԛɪɥі 
ɬԛɫɬɟɪɞі ɛіɪіɤɬіɪɭ ɚɪԕɵɥɵ ɚɥɵɧɚɞɵ. Ȼԝɥ ɫɯɟɦɚɞɚ ɛɚɪɥɵԕ ɬԛɫɬің ɠɨԕɬɵԑɵ ԕɚɪɚ, 
ɛɚɪɥɵԕ ɬԛɫɬɟɪɞің ɚԕ ɛɨɥɭɵ ɚԕ. Ԕɨɫɩɚɧɵң ɬԛɫ ɫɯɟɦɚɫɵ ɤɨɦɩɶɸɬɟɪ ɦɨɧɢɬɨɪɵ 
ɫɢɹԕɬɵ ɲɵԑɚɪɵɥԑɚɧ ɠɚɪɵԕɩɟɧ ɠԝɦɵɫ іɫɬɟɣɞі. 

ɋɭɛɬɪɚɤɬɢɜɬіɤ ɬԛɫɬɟɪ ɫɯɟɦɚɫɵɧɞɚ ɤɟɪіɫіɧɲɟ ɛɨɥɚɞɵ. ɀɚɪɵԕɬɵң ɠɚɥɩɵ 
ɫԥɭɥɟɫіɧɟɧ ɛɚɫԕɚ ɬԛɫɬɟɪɞі ɲɵԑɚɪԑɚɧɞɚ ɤɟɡ-ɤɟɥɝɟɧ ɬԛɫ ɩɚɣɞɚ ɛɨɥɚɞɵ. Ȼԝɥ 
ɫɯɟɦɚɞɚ ɚԕ ɛɚɪɥɵԕ ɬԛɫɬɟɪɞің ɠɨԕɬɵԑɵɧɚɧ ɩɚɣɞɚ ɛɨɥɚɞɵ, ɚɥ ɨɥɚɪɞɵң ԕɚɬɵɫɭɵ 
ԕɚɪɚ ɬԛɫɬі ɛɟɪɟɞі. ɋɭɛɬɪɚɤɬɢɜɬіɤ ɬԛɫɬɟɪ ɫɯɟɦɚɫɵ ɤԧɪɫɟɬіɥɝɟɧ ɠɚɪɵԕɩɟɧ ɠԝɦɵɫ 
іɫɬɟɣɞі. 

Ʉɨɦɩɶɸɬɟɪɥіɤ ɝɪɚɮɢɤɚɞɚ ɬԛɫ ɚɠɵɪɚɬɵɦɞɵɥɵԑɵ ɬԛɫіɧіɝі ɩɚɣɞɚɥɚɧɵɥɚɞɵ 
(ɛɚɫԕɚ ɚɬɚɭ ɬԛɫɬің ɬɟɪɟңɞіɝі). Ɇɨɧɢɬɨɪ ɷɤɪɚɧɵɧɞɚ ɨɣɧɚɬɭ ԛɲіɧ ɬԛɫɬі ɚԕɩɚɪɚɬɬɵ 
ɤɨɞɬɚɭ ԥɞіɫіɧ ɚɧɵԕɬɚɣɞɵ. Ԕɚɪɚ ɠԥɧɟ ɚԕ ɫɭɪɟɬɬі ɤԧɪɫɟɬɭ ԛɲіɧ ɟɤі ɛɢɬ ɠɟɬɤіɥіɤɬі 
(ɚԕ ɠԥɧɟ ԕɚɪɚ). ɋɟɝіɡ ɛɢɬ ɤɨɞɬɚɭɵ 256 ɝɪɚɞɚɰɢɹ ɬԛɫ ɪɟңіɧ ɤԧɪɫɟɬɭ ɦԛɦɤіɧɞіɝіɧ 
ɛɟɪɟɞі. ȿɤі ɛɚɣɬ (16 ɛɢɬ) 65,536 ɪɟңɤɬі ɚɧɵԕɬɚɣɞɵ (ɛԝɥ ɪɟɠɢɦ High Color ɞɟɩ 
ɚɬɚɥɚɞɵ). 24-ɛɢɬɬіɤ ɤɨɞɬɚɭ ԥɞіɫіɦɟɧ 16,5 ɦɢɥɥɢɨɧɧɚɧ ɚɫɬɚɦ ɬԛɫɬɟɪɞі ɚɧɵԕɬɚɣ 
ɚɥɚɫɵɡ (ɩɪɚɤɬɢɤɚɥɵԕ ɬԝɪԑɵɞɚɧ ɚɥԑɚɧɞɚ, ɦɨɧɢɬɨɪɞɵң ɬԛɫі ɪԝԕɫɚɬɵ ɬԛɫ 
ɝɚɦɦɚɫɵ ɤɨɧɰɟɩɰɢɹɫɵɦɟɧ ɬɵԑɵɡ ɛɚɣɥɚɧɵɫɬɵ, ɛԝɥ ɲɵԑɵɫ ԕԝɪɵɥԑɵɫɵ ɚɪԕɵɥɵ 
ɲɵԑɚɪɵɥɚɬɵɧ ɬԛɫɬɟɪɞің ɞɢɚɩɚɡɨɧɵ (ɦɨɧɢɬɨɪ, ɩɪɢɧɬɟɪ, ɛɚɫɩɚ ɦɚɲɢɧɚɫɵ ɠԥɧɟ 
ɬ.ɛ.). Ԕɨɫɩɚɥɚɪɞɵ ɧɟɦɟɫɟ ɫɭɛɬɪɚɤɬɢɜɬіɤ ԥɞіɫɬɟɪ ɚɪԕɵɥɵ ɤɟɫɤіɧɞі ԕɚɥɵɩɬɚɫɬɵɪɭ 
ԕɚԑɢɞɚɬɬɚɪɵɧɚ ɫԥɣɤɟɫ ɬԛɫɬі ɪɟңɤɬі ɨɧɵң ԕԝɪɚɦɞɚɫ ɛԧɥіɤɬɟɪіɧɟ ɛԧɥɭɝɟ ɚɪɧɚɥԑɚɧ 
ԥɞіɫɬɟɪ ԥɡіɪɥɟɧɞі Ʉɨɦɩɶɸɬɟɪɥіɤ ɝɪɚɮɢɤɚɞɚ ɨɥɚɪ ɧɟɝіɡіɧɟɧ RGB ɠԥɧɟ HSB 
ԛɥɝіɥɟɪі (ԕɨɫɵɦɲɚ ɦɚɬɟɪɢɚɥɞɚɪɞɵ ɠɚɫɚɭ ɠԥɧɟ ԧңɞɟɭ ԛɲіɧ) ɠԥɧɟ CMYK 
(ɛɚɫɩɚ ɠɚɛɞɵԑɵɧɚ ɤɟɫɤіɧ ɤԧɲіɪɦɟɫіɧ ɛɚɫɵɩ ɲɵԑɚɪɭ ԛɲіɧ) ɬԛɫ ɦɨɞɟɥɶɞɟɪі 
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ɬԛɫɬі ɤɟңіɫɬіɤɬі ԕɚɥɵɩɬɚɫɬɵɪɚɬɵɧ ԛɲ ԧɥɲɟɦɞі ɤɨɨɪɞɢɧɚɬ ɠԛɣɟɫіɧɞɟ 
ԕɨɥɞɚɧɵɥɚɞɵ Ȼԝɥ ɬԛɫ ԛɲ ԧɥɲɟɦɞі ɤɟңіɫɬіɤɬɟɝі ɧԛɤɬɟ ɚɪԕɵɥɵ ɤԧɪіɧɭі ɦԛɦɤіɧ. 

Ƚɪɚɫɫɦɚɧɧɵң ɛіɪіɧɲі ɡɚңɵ (ԛɲ ԧɥɲɟɦɞі ɡɚң). Ʉɟɡ-ɤɟɥɝɟɧ ɬԛɫɬɟɪ 
ɫɵɡɵԕɬɵԕ ɬԥɭɟɥɫіɡ ɛɨɥԑɚɧ ɠɚԑɞɚɣɞɚ, ԛɲ ɤɨɦɩɨɧɟɧɬɬɟɧ ɟɪɟɤɲɟ ɤԧɪіɧɟɞі. 
ɋɵɡɵԕɬɵԕ ɬԥɭɟɥɫіɡɞіɤ - ɛԝɥ ɟɤі ɬԛɫɬің ɤɟɡ ɤɟɥɝɟɧіɧ ɚɥɭ ɦԛɦɤіɧ ɟɦɟɫ ɟɤɟɧі. 

Ƚɪɚɫɫɦɚɧɧɵң ɟɤіɧɲі ɡɚңɵ (ԛɡɞіɤɫіɡɞіɤ ɡɚңɵ). Ɋɚɞɢɚɰɢɹɧɵң ԛɡɞіɤɫіɡ 
ԧɡɝɟɪɭіɦɟɧ ԕɨɫɩɚɧɵң ɬԛɫі ɞɟ ԛɡɞіɤɫіɡ ԧɡɝɟɪɟɞі. Ɇԝɧɞɚɣ ɲɟɤɫіɡ ɠɚԕɬɵ ɬɚңɞɚɭ 
ɦԛɦɤіɧ ɛɨɥɦɚɣɬɵɧ ɬԛɫɬɟɪ ɠɨԕ. 

Grassmann ԛɲіɧɲі ɡɚңɵ (ɚɞɞɢɬɢɜɬіɤ ԕԝԕɵԕ). Ɋɚɞɢɚɰɢɹ ԕɨɫɩɚɫɵɧɵң ɬԛɫі 
ɨɥɚɪɞɵң ɬԛɫіɧɟ ԑɚɧɚ ɬԥɭɟɥɞі, ɛіɪɚԕ ɫɩɟɤɬɪɚɥɶɞɵԕ ԕԝɪɚɦɞɚ ɟɦɟɫ. əԑɧɢ, 
ԕɨɫɩɚɧɵң ɬԛɫі (C) ɫԥɭɥɟɥɟɧɭɞің ɬɟңɞɟɭɥɟɪіɧің ɠɢɵɧɬɵԑɵɦɟɧ ɚɧɵԕɬɚɥɚɞɵ: 

 C1 = R1R + G1G + B1B; 

 C2 = R2R + G2G + B2B; 

 Cn = RnR + GnG + BnB. 

Csumm = (R1 + R2 + ... + Rn) R + (G1 + G2 + ... + Gn) G + (B1 + B2 + ... + 

Bn) B 

RGB ɬԛɫ ԛɥɝіɫі..Ʉɨɦɩɶɸɬɟɪ ɦɨɧɢɬɨɪɵ ɠɚɪɵԕ ɲɵԑɚɪɵɩ, RGB ɬԛɫ 
ɫɯɟɦɚɫɵɧ ɩɚɣɞɚɥɚɧɚɞɵ. 

RGB ɬԛɫ ԛɥɝіɫі ԕɨɫɵɦɲɚ ɛɨɥɵɩ ɬɚɛɵɥɚɞɵ, ɹԑɧɢ ɤɟɡ-ɤɟɥɝɟɧ ɬԛɫ ԛɲ ɧɟɝіɡɝі 
ɬԛɫɬің ԥɪɬԛɪɥі ɩɪɨɩɨɪɰɢɹɥɚɪɵɧɞɚ - ԕɵɡɵɥ (ԕɵɡɵɥ), ɠɚɫɵɥ (ɠɚɫɵɥ), ɤԧɤ (ɤԧɤ) 
ɛɨɥɵɩ ɬɚɛɵɥɚɞɵ. Ɉɥ ɷɥɟɤɬɪɨɧɞɵ ɬԛɪɞɟ ɨɣɧɚɬɭԑɚ ɚɪɧɚɥԑɚɧ ɤɨɦɩɶɸɬɟɪɥіɤ 
ɝɪɚɮɢɤɚɧɵ (ɦɨɧɢɬɨɪɞɚ, ɬɟɥɟɞɢɞɚɪɞɚ) ɠɚɫɚɭ ɠԥɧɟ ԧңɞɟɭ ԛɲіɧ ɧɟɝіɡ ɛɨɥɵɩ 
ɬɚɛɵɥɚɞɵ. Ɇɨɧɢɬɨɪ ɷɤɪɚɧɵɧɚ ɠɚԕɵɧ ԕɚɲɵԕɬɵԕɬɚɧ ԕɚɪɚɫɚңɵɡ, ɨɥ ԕɵɡɵɥ, 
ɠɚɫɵɥ ɠԥɧɟ ɤԧɤ ɬԛɫɬɟɪɞің ɟң ɤіɲі ɧԛɤɬɟɥɟɪіɧɟɧ ɬԝɪɚɞɵ. Ʉɨɦɩɶɸɬɟɪ ɤɟɡ-ɤɟɥɝɟɧ 
ɬԛɫɬі ɧԛɤɬɟɞɟɧ ɲɵԑɚɪɵɥɚɬɵɧ ɠɚɪɵԕ ɦԧɥɲɟɪіɧ ɛɚɫԕɚɪɚ ɚɥɚɞɵ ɠԥɧɟ ɤɟɡ-ɤɟɥɝɟɧ 
ɬԛɫɬі ɬԛɪɥі ɤɨɦɛɢɧɚɰɢɹɥɚɪɞɵ ɛіɪіɤɬіɪɟ ɨɬɵɪɵɩ, ɤɟɡ-ɤɟɥɝɟɧ ɬԛɫɬі ɠɚɫɚɣ ɚɥɚɞɵ. 
Ȼɚɫɬɚɩԕɵ ɬԛɫɬің ɛіɪ ɤɨɦɩɨɧɟɧɬіɧ ɟɤіɧɲіɫіɧɟ ԕɨɥɞɚɧԑɚɧɞɚ, ɠɚɥɩɵ ɪɚɞɢɚɰɢɹɧɵң 
ɠɚɪɵԕɬɵԑɵ ɚɪɬɚɞɵ. Ԛɲ ɤɨɦɩɨɧɟɧɬɬің ɤɨɦɛɢɧɚɰɢɹɫɵ ɚԕɲɵɥ ɤԧɤ ɬԛɫ ɛɟɪɟɞі, 
ɛԝɥ ɠɚɪɵԕɬɵԑɵɧ ɠɨԑɚɪɵɥɚɬɭ ɚɪԕɵɥɵ ɚԕ ɬԛɫɤɟ ɠɚԕɵɧɞɚɣɞɵ. 256 ɝɪɚɞɚɰɢɹ 
ɞɟңɝɟɣіɧің ɞɵɛɵɫ ɞɟңɝɟɣіɦɟɧ ԕɚɪɚ ɬԛɫɬің ɦԥɧі ɧԧɥɞіɤ RGB ɦԥɧіɧɟ ɠԥɧɟ ɚԕ 
ɬԛɫɬɟɪɝɟ ɟң ԛɥɤɟɧ ɦԥɧɞɟɪɝɟ ɫԥɣɤɟɫ ɤɟɥɟɞі (255,255,255). 

Ʉɨɦɩɶɸɬɟɪɥіɤ ɦɨɧɢɬɨɪɥɚɪɞɵң ɬɚɛɢԑɚɬɵ ɛɨɣɵɧɲɚ ɚɧɵԕɬɚɥɚɬɵɧ RGB 
ɫɯɟɦɚɫɵ ɟң ɬɚɧɵɦɚɥ ɠԥɧɟ ɤɟң ɬɚɪɚɥԑɚɧ ɛɨɥɵɩ ɬɚɛɵɥɚɞɵ, ɛіɪɚԕ ɨɧɵң ɤɟɦɲіɥіɝі 
ɛɚɪ: ɤɨɦɩɶɸɬɟɪ ɫɭɪɟɬɬɟɪіɧің ԥɪԕɚɲɚɧɞɚ ɬɟɤ ɦɨɧɢɬɨɪɞɚ ɛɨɥɭɵ ɤɟɪɟɤ, ɤɟɣɞɟ 
ɨɥɚɪ ɛɚɫɵɩ ɲɵԑɚɪɵɥɭɵ ɤɟɪɟɤ, ɫɨɞɚɧ ɤɟɣіɧ ɬԛɪɥі ɬԛɫɬі ɠԛɣɟɧі ɩɚɣɞɚɥɚɧɭ ɤɟɪɟɤ 
- CMYK. 

HSB ɠԥɧɟ HSL ɬԛɫɬі ɠԛɣɟɥɟɪ. HSB ɠԥɧɟ HSL ɬԛɫ ɠԛɣɟɥɟɪіɧɟ 
ɚɩɩɚɪɚɬɬɵԕ ɲɟɤɬɟɭɥɟɪ ɧɟɝіɡɞɟɥɝɟɧ. HSB ɠԛɣɟɫіɧɞɟ ɬԛɫ ɫɢɩɚɬɬɚɦɚɫɵ ɬɨɧɭɫ, 
ԕɚɧɵԕɬɵɥɵԕ ɠԥɧɟ ɠɚɪɵԕɬɵԕɬɚ ɤԧɪɫɟɬіɥɟɞі. Ȼɚɫԕɚ HSL ɠԛɣɟɫіɧɞɟ ɬɨɧ, 
ԕɚɧɵԕɬɵɥɵԕ ɠԥɧɟ ɠɚɪɵԕɬɵԕ ɨɪɧɚɬɵɥԑɚɧ. Ɍɨɧ ԥɪ ɬԛɪɥі ɬԛɫɬің ɤԧɥɟңɤɟɫіɧ 
ɛіɥɞіɪɟɞі. Ɍԛɫ ԕɚɧɵԕɬɵԑɵ ɨɧɵң ɫɚɥɵɫɬɵɪɦɚɥɵ ԕɚɪԕɵɧɞɵɥɵԑɵɧ ɧɟɦɟɫɟ 
ɠɢіɥіɝіɧ ɫɢɩɚɬɬɚɣɞɵ. ɀɚɪɵԕɬɵԕ ɧɟɦɟɫɟ ɠɚɪɵԕɬɵɥɵԕ ɬԛɫɤɟ ԕɨɫɵɥɚɬɵɧ ԕɚɪɚ 
ɬԛɫɬің ɤԧɥɟɦіɧ ɛіɥɞіɪɟɞі, ɛԝɥ ɨɧɵ ԕɚɪɚңԑɵ ɟɬɟɞі. HSB ɠԛɣɟɫі ɚɞɚɦ ɬԛɫɬɟɪіɧің 
ɬԛɫ ɦɨɞɟɥіɦɟɧ ɠɚԕɫɵ ɤɟɥіɫіɥɟɞі, ɹԑɧɢ ɠɚɪɵԕɬɵң ɬɨɥԕɵɧ ԝɡɵɧɞɵԑɵɧɚ ɬɟң. 
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Ԕɚɧɵԕɬɵɥɵԕ - ɛԝɥ ɬɨɥԕɵɧɧɵң ԕɚɪԕɵɧɞɵɥɵԑɵ, ɠɚɪɵԕɬɵԑɵ - ɠɚɪɵԕɬɵң ɠɚɥɩɵ 
ɫɚɧɵ. Ȼԝɥ ɠԛɣɟɧің ɠɟɬіɫɩɟɭɲіɥіɝі, ɤɨɦɩɶɸɬɟɪ ɦɨɧɢɬɨɪɥɚɪɵɧɞɚ ɠԝɦɵɫ іɫɬɟɭ 
ԛɲіɧ, ɨɧɵ RGB ɠԛɣɟɫіɦɟɧ ɠԥɧɟ CMYK ɠԛɣɟɫіɧɟ ɬԧɪɬ ɬԛɫɬі ɛɚɫɵɩ ɲɵԑɚɪɭ 
ԛɲіɧ ɬԛɪɥɟɧɞіɪɭ ɤɟɪɟɤ. 

HSB ɬԛɫɬі ɦɨɞɟɥі. HSB ɬԛɫɬің ɦɨɞɟɥі ɚɞɚɦɧɵң ɬԛɫɬɟɪɞі ԕɚɛɵɥɞɚɭ 
ɟɪɟɤɲɟɥіɤɬɟɪіɧ ɛɚɪɵɧɲɚ ɟɫɤɟɪɟ ɨɬɵɪɵɩ ɠɚɫɚɥԑɚɧ. Ɉɥ Mansell ɬԛɫ ɞԧңɝɟɥɟɝіɧɟ 
ɧɟɝіɡɞɟɥɝɟɧ. Ɍԛɫ ԛɲ ɤɨɦɩɨɧɟɧɬɩɟɧ ɫɢɩɚɬɬɚɥɚɞɵ: ɪɟңɤ (ɪɟңɤ), ԕɚɧɵԕɬɵɪɭ 
(ԕɚɧɵԕɬɵɪɭ) ɠԥɧɟ ɠɚɪɵԕɬɵԕ (Brigfitness). Ɍԛɫ ɦԥɧі ɲɟңɛɟɪɞің ɨɪɬɚɫɵɧɚɧ 
ɲɵԕԕɚɧ ɜɟɤɬɨɪ ɪɟɬіɧɞɟ ɬɚңɞɚɥɚɞɵ. Ɉɪɬɚɥɵԕɬɚԑɵ ɧԛɤɬɟ ɚԕ ɬԛɫɬі, ɚɥ ɲɟңɛɟɪɞің 
ɩɟɪɢɦɟɬɪі ɛɨɣɵɧɲɚ ɧԛɤɬɟɥɟɪ - ɬɚɡɚ ɫɩɟɤɬɪɥі ɬԛɫɬɟɪɝɟ ɫԥɣɤɟɫ ɤɟɥɟɞі. 
ȼɟɤɬɨɪɞɵң ɛɚԑɵɬɵ ɝɪɚɞɭɫɬɚɪɞɚ ɨɪɧɚɬɵɥɚɞɵ ɠԥɧɟ ɬԛɫɬɟɪɞің ɤԧɥɟңɤɟɫіɧ 
ɚɧɵԕɬɚɣɞɵ. ȼɟɤɬɨɪɞɵң ԝɡɵɧɞɵԑɵ ɬԛɫ ԕɚɧɵԕɬɵԑɵɧ ɚɧɵԕɬɚɣɞɵ. ɀɟɤɟɥɟɝɟɧ 
ɨɫɶɬɟ, ɚɝɪɨɦɚɬɢɤɚɥɵԕ ɞɟɩ ɚɬɚɥɚɬɵɧ, ɠɚɪɵԕɬɵԕ ɧԧɥɞіɤ ɧԛɤɬɟ ԕɚɪɚ ɬԛɫɤɟ ɫԥɣɤɟɫ 
ɤɟɥɟɞі. HSB ɦɨɞɟɥіɧің ɬԛɫɬіɤ ɝɚɦɦɚɫɵ ɛɟɥɝіɥі ɛɚɪɥɵԕ ɧɚԕɬɵ ɬԛɫɬі ɦԥɧɞɟɪɞі 
ԕɚɦɬɢɞɵ. 

HSB ɦɨɞɟɥі ɫɭɪɟɬɲіɥɟɪɞің ɠԝɦɵɫ ԥɞіɫɬɟɪіɧ ɠԥɧɟ ԕԝɪɚɥɞɚɪɵɧ 
ɢɦɢɬɚɰɢɹɥɚɭ ɚɪԕɵɥɵ ɤɨɦɩɶɸɬɟɪɞɟ ɫɭɪɟɬɬɟɪɞі ɠɚɫɚɭ ԛɲіɧ ɩɚɣɞɚɥɚɧɵɥɚɞɵ. 
ɒԧɬɤɟɥɟɪɞі, ԕɵɥԕɚɥɚɦɞɚɪɞɵ, ԕɚɪɵɧɞɚɲɬɚɪɞɵ ɟɥіɤɬіɪɟɬіɧ ɚɪɧɚɣɵ 
ɛɚԑɞɚɪɥɚɦɚɥɚɪ ɛɚɪ. Ȼɨɹɭɥɚɪɦɟɧ ɠԥɧɟ ԥɪɬԛɪɥі ɤɟɧɟɩɬɟɪɦɟɧ ɠԝɦɵɫɬɵ 
ɢɦɢɬɚɰɢɹɥɚɭ ԕɚɪɚɫɬɵɪɵɥԑɚɧ. Ʉɟɫɤіɧ ɠɚɫɚԑɚɧɧɚɧ ɤɟɣіɧ ɨɧɵ ɠɚɪɢɹɥɚɭɞɵң 
ɛɨɥɠɚɦɞɵ ԥɞіɫіɧɟ ɛɚɣɥɚɧɵɫɬɵ ɛɚɫԕɚ ɬԛɫɬі ɦɨɞɟɥɶɝɟ ɬԛɪɥɟɧɞіɪɭ ԝɫɵɧɵɥɚɞɵ. 

CIE Lab ԛɥɝіɫі. 1920 ɠɵɥɵ CIE Lab ɡɟɪɬɯɚɧɚɫɵɧɵң ɬԛɫɬің ɤɟңіɫɬіɤɬіɤ 
ɦɨɞɟɥі ɠɚɫɚɥɞɵ (I, ɯɚɥɵԕɚɪɚɥɵԕ I.Eclairage - ɤɟɡɞɟɫɭɞɟ ɯɚɥɵԕɚɪɚɥɵԕ 
ɤɨɦɢɫɫɢɹ, L, a, b - ɨɫɵ ɠԛɣɟɞɟ ɤɨɨɪɞɢɧɚɬ ɨɫіɧің ɛɟɥɝіɥɟɪі). ɀԛɣɟ ɚɩɩɚɪɚɬɬɵԕ 
ԕԝɪɚɥԑɚ ɬԥɭɟɥɫіɡ, ɫɨɧɞɵԕɬɚɧ ԕԝɪɵɥԑɵ ɚɪɚɫɵɧɞɚ ɞɟɪɟɤɬɟɪɞі ɛɟɪɭ ԛɲіɧ ɠɢі 
ɩɚɣɞɚɥɚɧɵɥɚɞɵ. CIE Lab ԛɥɝіɫіɧɞɟ ɤɟɡ-ɤɟɥɝɟɧ ɬԛɫ ɚɲɵԕ (L) ɠԥɧɟ 
ɯɪɨɦɚɬɢɤɚɥɵԕ ɤɨɦɩɨɧɟɧɬɬɟɪɦɟɧ ɚɧɵԕɬɚɥɚɞɵ: a ɩɚɪɚɦɟɬɪіɦɟɧ, ɠɚɫɵɥɞɚɧ 
ԕɵɡɵɥԑɚ ɞɟɣіɧ ԧɡɝɟɪɟɞі, ɚɥ b ɩɚɪɚɦɟɬɪі ɤԧɤ ɬԛɫɤɟ ɫɚɪɵ ɬԛɫɤɟ ɚɭɵɫɚɞɵ. CIE Lab 
ԛɥɝіɫіɧің ɬԛɫ ɝɚɦɦɚɫɵ ɦɨɧɢɬɨɪɥɚɪ ɦɟɧ ɛɚɫɵɩ ɲɵԑɚɪɭ ԕԝɪɵɥԑɵɥɚɪɵɧɵң 
ɦԛɦɤіɧɞіɤɬɟɪіɧɟɧ ɚɫɵɩ ɬԛɫɟɞі, ɫɨɧɞɵԕɬɚɧ ɨɫɵ ԛɥɝіɞɟ ԝɫɵɧɵɥԑɚɧ ɛɟɣɧɟɧі 
ɤԧɪɫɟɬɭɞɟɧ ɛԝɪɵɧ, ɨɥ ɬԛɪɥɟɧɞіɪіɥɭі ɤɟɪɟɤ. Ȼԝɥ ɦɨɞɟɥɶ ɬԛɫɬі ɮɨɬɨɤɟɦɢɹɥɵԕ 
ɩɪɨɰɟɫɬɟɪɞі ɛɚɫɵɩ ɲɵԑɚɪɭɦɟɧ ԛɣɥɟɫɬіɪɭ ԛɲіɧ ԥɡіɪɥɟɧɝɟɧ. Ȼԛɝіɧ Adobe 
Photoshop ԛɲіɧ ԥɞɟɩɤі ɫɬɚɧɞɚɪɬ ɛɨɥɵɩ ɬɚɛɵɥɚɞɵ. 

CMYK ɬԛɫ ԛɥɝіɫі, ɬԛɫ ɛԧɥɭ. Ȼԝɥ ɠԛɣɟ ɝɪɚɮɢɤɚɥɵԕ ɤɟɫɤіɧɞɟɪɞі ɠɚɫɚɭ 
ԛɲіɧ ɤɨɦɩɶɸɬɟɪɥɟɪ ɩɚɣɞɚɥɚɧɵɥԑɚɧԑɚ ɞɟɣіɧ ɤԧɩ ɭɚԕɵɬ ɛԝɪɵɧ ɛɟɥɝіɥі ɛɨɥɞɵ. 
Ʉɨɦɩɶɸɬɟɪɥɟɪ ɤɟɫɤіɧ ɬԛɫɬɟɪіɧ CMYK ɬԛɫɬɟɪіɧɟ ɛԧɥɭɝɟ ɚɪɧɚɥԑɚɧ ɠԥɧɟ 
ɨɥɚɪɞɵң ɚɪɧɚɣɵ ԛɥɝіɥɟɪі ɛɚɫɵɩ ɲɵԑɚɪɭԑɚ ɚɪɧɚɥԑɚɧ. Ɍԛɫɬɟɪɞі RGB ɠԛɣɟɫіɧɟɧ 
CMYK ɠԛɣɟɫіɧɟ ɬԛɪɥɟɧɞіɪɭ ɛіɪɧɟɲɟ ԕɢɵɧɞɵԕɬɚɪԑɚ ɬɚɩ ɛɨɥɚɞɵ. ɇɟɝіɡɝі 
ԕɢɵɧɞɵԕ - ԥɪɬԛɪɥі ɠԛɣɟɥɟɪɞің ɬԛɫɬɟɪіɧɞɟ ԧɡɝɟɪɭі ɦԛɦɤіɧ. Ȼԝɥ ɠԛɣɟɥɟɪ 
ɬԛɫɬɟɪɞі ɚɥɭɞɵң ԥɪɬԛɪɥі ɫɢɩɚɬɵɧɚ ɢɟ ɠԥɧɟ ɦɨɧɢɬɨɪɥɚɪ ɷɤɪɚɧɵɧɞɚ ɤԧɪɝɟɧіɦіɡ 
ɛɚɫɵɩ ɲɵԑɚɪɭ ɤɟɡіɧɞɟ ɟɲԕɚɲɚɧ ɞԥɥ ԕɚɣɬɚɥɚɧɭɵ ɦԛɦɤіɧ ɟɦɟɫ. Ԕɚɡіɪɝі ɭɚԕɵɬɬɚ 
CMYK ɬԛɫɬɟɪіɧɟ ɬіɤɟɥɟɣ ɠԝɦɵɫ іɫɬɟɭɝɟ ɦԛɦɤіɧɞіɤ ɛɟɪɟɬіɧ ɛɚԑɞɚɪɥɚɦɚɥɚɪ ɛɚɪ. 
ȼɟɤɬɨɪɥɵԕ ɝɪɚɮɢɤɚɥɵԕ ɛɚԑɞɚɪɥɚɦɚɥɚɪ ɛԝɥ ɦԛɦɤіɧɞіɤɬі ɫɟɧіɦɞі ɬԛɪɞɟ 
ɢɟɥɟɧɟɞі, ɚɥ ɪɚɫɬɪɚ ɝɪɚɮɢɤɚɥɵԕ ɛɚԑɞɚɪɥɚɦɚɥɚɪɵ ɩɚɣɞɚɥɚɧɭɲɵɥɚɪԑɚ CMYK 
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ɬԛɫɬɟɪіɦɟɧ ɠԝɦɵɫ іɫɬɟɭ ԕԝɪɚɥɞɚɪɵɧ ԝɫɵɧɵɩ, ɛɚɫɵɥɵɩ ɲɵԑɚɪɵɥԑɚɧɞɚ ɫɭɪɟɬ 
ԕɚɥɚɣ ɤԧɪіɧɟɬіɧіɧ ɞԥɥ ɛɚԕɵɥɚɭԑɚ ɤіɪіɫɬі. 

CMYK ɬԛɫ ԛɥɝіɫі ɫɭɛɬɪɚɤɬɢɜɬі ɛɨɥɵɩ ɬɚɛɵɥɚɞɵ ɠԥɧɟ ɨɥ ɛɚɫɵɥɵɦɞɚɪɞɵ 
ɛɚɫɵɩ ɲɵԑɚɪɭԑɚ ɞɚɣɵɧɞɚɭɞɚ ԕɨɥɞɚɧɵɥɚɞɵ. CMY ɬԛɫɬің ɤɨɦɩɨɧɟɧɬɬɟɪі ɚԕ 
ɬԛɫɬɟɪɞің ɧɟɝіɡɝі ɷɥɟɦɟɧɬɬɟɪіɧ ɚɥɭ ɚɪԕɵɥɵ ɚɥɵɧԑɚɧ ɬԛɫɬɟɪ: 

 ɤԧɤ (ɤԧɝіɥɞіɪ) = ɚԕ-ԕɵɡɵɥ = ɠɚɫɵɥ + ɤԧɤ; 
 ɤԧɝіɥɞіɪ = ɚԕ - ɠɚɫɵɥ = ԕɵɡɵɥ + ɤԧɤ; 
 ɫɚɪɵ (ɫɚɪɵ) = ɚԕ - ɤԧɤ = ԕɵɡɵɥ + ɠɚɫɵɥ. 
Ȼԝɥ ԥɞіɫ ɛɚɫɵɩ ɲɵԑɚɪɵɥԑɚɧ ɬԛɩɧԝɫԕɚɥɚɪɞɚɧ ɤԧɪіɧɟɬіɧ ɫԥɭɥɟɥɟɪɞі 

ԕɚɛɵɥɞɚɭɞɵң ɮɢɡɢɤɚɥɵԕ ɦԥɧіɧɟ ɫԥɣɤɟɫ ɤɟɥɟɞі. Ʉԧɝіɥɞіɪ, ԕɵɡɵɥ ɠԥɧɟ ɫɚɪɵ 
ɬԛɫɬɟɪ ɚԕ ɬԛɫɤɟ ɛɨɹɥɚɞɵ. Ɉɫɵɥɚɣɲɚ, CMY ɬԛɫ ԛɥɝіɫіɧің ɧɟɝіɡɝі ɦԥɫɟɥɟɫі - ɛіɪ-

ɛіɪіɧɟ ԕɨɫɵɦɲɚ ɬԛɫɬɟɪɞі іɫ ɠԛɡіɧɞɟ ԕɨɥɞɚɧɭ ɬɚɡɚ ԕɚɪɚ ɬԛɫɬі ɛɟɪɦɟɣɞі. 
ɋɨɧɞɵԕɬɚɧ ɬɚɡɚ ԕɚɪɚ ɤɨɦɩɨɧɟɧɬ ɬԛɫɬі ɦɨɞɟɥɶɝɟ ɟɧɝіɡіɥɞі. Ɍԧɪɬіɧɲі ԥɪіɩ CMYK 
ɬԛɫ ԛɥɝіɫіɧің (Cyan, Magenta, Yellow, blacK) ɚɛɛɪɟɜɢɚɬɭɪɚɫɵɧɞɚ ɩɚɣɞɚ ɛɨɥɞɵ. 
Ȼɚɫɵɩ ɲɵԑɚɪɭ ԕԝɪɚɥɵɧɚ ɛɚɫɵɩ ɲɵԑɚɪɭ ԛɲіɧ ɬԛɫɬі ɤɨɦɩɶɸɬɟɪ ɤɟɫɤіɧі CMYK 
ɬԛɫ ԛɥɝіɫіɧің ԕԝɪɚɦɞɚɫɬɚɪɵɧɚ ɫԥɣɤɟɫ ɤɟɥɟɬіɧ ԕԝɪɚɦɞɚɫɬɚɪԑɚ ɛԧɥɭɝɟ ɛɨɥɚɞɵ. 
Ȼԝɥ ɩɪɨɰɟɫɫ ɬԛɫɬɟɪɞі ɛԧɥɭ ɞɟɩ ɚɬɚɥɚɞɵ. ɇԥɬɢɠɟ ɬԛɩɧԝɫԕɚɞɚԑɵ ԥɪ 
ɤɨɦɩɨɧɟɧɬɬің ɦɨɧɨɯɪɨɦɞɵ ɦɚɡɦԝɧɵɧ ԕɚɦɬɢɬɵɧ ɬԧɪɬ ɠɟɤɟ ɫɭɪɟɬɬі ԕԝɪɚɣɞɵ. 
Ɉɞɚɧ ɤɟɣіɧ ɬԛɫɬі ɛԧɥɟɤɬɟɥɝɟɧ ɮɢɥɶɦɞɟɪ ɧɟɝіɡіɧɞɟ ɠɚɫɚɥԑɚɧ ɩіɲіɧɞɟɪɞɟɝі 
ɛɚɫɩɚɯɚɧɚɞɚ CMYK ɬԛɫɬɟɪіɧ ԛɫɬіңɝі ɠɚԑɵɧɚɧ ɚɥɵɧԑɚɧ ɤԧɩ ɬԛɫɬі ɛɟɣɧɟɧі ɛɚɫɵɩ 
ɲɵԑɚɪɚɞɵ. 

 

1.5 3D ɝɪɚɮɢɤɚ ɠԥɧɟ ɚɧɢɦɚɰɢɹɧɵ ԕұɪɚɫɬɵɪɭ үшіɧ ɩɪɨɝɪɚɦɦɚɥɵԕ 
ԕɚɦɬɚɦɚɥɚɪ шɨɥɭɵ 

 

1.5.1 Sketch Up 

 

Ȼԝɥ ɤɨɦɩɶɸɬɟɪ ԛɲ ԧɥɲɟɦɞі ɝɪɚɮɢɤɚɧɵ, ɢɧɬɟɪɶɟɪ ɚɪɯɢɬɟɤɬɭɪɚɫɵɧ, 
ɨɛɴɟɤɬіɥɟɪ ɦɟɧ ɫɵɡɛɚɥɚɪɞɵ ԕɵɫԕɚ ɦɟɪɡіɦɞɟ ɨɪɵɧɞɚɭԑɚ ɚɪɧɚɥԑɚɧ. Ԕɨɥɠɟɬіɦɞі 
ɢɧɬɟɪɮɟɣɫɬің ɚɪԕɚɫɵɧɞɚ ɞɢɡɚɣɧɟɪɥɟɪ ɦɟɧ ɢɧɠɟɧɟɪɥɟɪ ԛɲіɧ ɟң ԕɨɥɚɣɥɵ 
ɧԝɫԕɚɥɚɪɞɵң ɛіɪі ɪɟɬіɧɞɟ ԕɚɪɚɫɬɵɪɭԑɚ ɛɨɥɚɞɵ. 

Ȼԝɥ ɠԛɣɟɞɟ ɫɵɡɛɚɥɚɪ, ɷɫɤɢɡɞɟɪ ɦɟɧ ɧɚԕɬɵ ɜɢɡɭɚɥɢɡɚɰɢɹɥɚɪɞɵ ɠɚɫɚɭԑɚ 
ɛɨɥɚɞɵ. Ɉɥ 3ds Max ɠԥɧɟ Cinema 4D-ɞі ɚɣɧɚɥɵɩ ԧɬɭɞɟ, ɛіɪɚԕ ԕԝɪɚɥɞɚɪɞɵң 
ɩɪɢɦɢɬɢɜɬіɥіɝі ɦɟɧ ɞɚɣɵɧ ԛɥɝіɥɟɪɞің ɲɟɤɬɟɭɥі ɫɚɧɵ ɨɧɵ ԕɨɥɞɚɧɭ ɚɹɫɵɧ 
ɤɟңɟɣɬɟɞі. 

ɋɨɧɞɚɣ-ɚԕ, ɛɚԑɞɚɪɥɚɦɚ Photoshop ɠԥɧɟ ɛɚɫԕɚ ɞɚ ɛɚԑɞɚɪɥɚɦɚɥɵԕ 
ԕԝɪɚɥɞɚɪԑɚ ɫԥɣɤɟɫ ɤɟɥɦɟɣɞі. Ԕɢɵɧɞɵԕɬɚɪ ɮɚɣɥɞɚɪɞɵ psd ɩіɲіɦіɧɞɟ ɫɚԕɬɚɭ 
ɦԛɦɤіɧ ɟɦɟɫ ɮɚɤɬіɧі ԕɚɦɬɢɞɵ ɠԥɧɟ ɛԝɥ ԕԝɠɚɬ ɛіɪ ɤɨɧɫɬɪɭɤɬɨɪɞɚɧ ɟɤіɧɲіɫіɧɟ 
ɤԧɲіɪіɥɭі ɤɟɪɟɤ ɛɨɥԑɚɧɞɚ, ɬɨɩɬɚ ɠԝɦɵɫ іɫɬɟɭɞɟɝі ԕɢɵɧɞɵԕɬɚɪԑɚ ɚɥɵɩ ɤɟɥɟɞі. 
ȿɝɟɪ ɛіɪɧɟɲɟ ɪɟɬ ɷɤɪɚɧɞɚɪɞɵ ɛіɪ ɭɚԕɵɬɬɚ ԕɨɥɞɚɧɭԑɚ ԛɣɪɟɧɫɟңіɡ, ɨɧɞɚ ɫіɡ 
«ɦԝɡɞɚɬɭԑɚ» ԕɚɬɟɪ ɬԧɧɞіɪɟɫіɡ, ɫɟɛɟɛі «ɗɫɤɢɡ» ɤԧɩ ɮɭɧɤɰɢɹɥɵ ɠԥɧɟ ɤԧɩɬɟɝɟɧ 
ɤԧɪɧɟɤі ԕԝɪɚɥɞɚɪɦɟɧ ɠɚԕɫɵ ɠԝɦɵɫ іɫɬɟɦɟɣɞі. 

ɂɧɬɭɢɬɢɜɬі ɠԝɦɵɫ ɩɪɨɰɟɫіɧің ɚɪԕɚɫɵɧɞɚ ɩɚɣɞɚɥɚɧɭɲɵ ԧɡіɧің ɢɞɟɹɫɵɧ 
ɧɚԕɬɵ ɠԥɧɟ ɝɪɚɮɢɤɚɥɵԕ ɬԛɪɞɟ ɬԛɫіɧɭɝɟ ɛɨɥɚɞɵ. Sketch Up - ԛɣɞɟ 3D ɦɨɞɟɥɞɟɭ 
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ԛɲіɧ ɩɚɣɞɚɥɚɧɵɥɚɬɵɧ ԕɚɪɚɩɚɣɵɦ ɲɟɲіɦ. Sketch Up ɩɪɨɝɪɚɦɦɚɫɵɧɵң 
ɢɧɬɟɪɮɟɣɫі 1.1-ɫɭɪɟɬɬɟ ɤԧɪɫɟɬіɥɝɟɧ. 

 

 
 

1.1-ɫɭɪɟɬ – Sketch Up ɩɪɨɝɪɚɦɦɚɫɵɧɵң ɢɧɬɟɪɮɟɣɫі 
 

1.5.3 Sculptris 

 

ȼɢɪɬɭɚɥɞɵ ɦԛɫіɧɲіɧің ɚɥԑɚɲԕɵ ԕɚɞɚɦɞɚɪɵɧ ɠɚɫɚɣɬɵɧɞɚɪ ԛɲіɧ 
ԕɚɪɚɩɚɣɵɦ ɠԥɧɟ ԕɵɡɵԕɬɵ ɛɚԑɞɚɪɥɚɦɚ ɋɤɭɥɶɬɪɢɫɬɟɪ ԧɬɟ ԕɨɥɚɣɥɵ. Ɉɫɵ 
ԕɨɥɞɚɧɛɚ ɚɪԕɵɥɵ ɩɚɣɞɚɥɚɧɭɲɵ ɛіɪɞɟɧ ɦԛɫіɧɞі ɧɟɦɟɫɟ ɬɚңɛɚɧɵ ɦԛɫіɧɞі 
ԕɵɡɵԕɬɵɪԑɚɧ ԛɪɞіɫɤɟ ɤіɪɝіɡɟɞі. Ɇɨɞɟɥɶɞі ɢɧɬɭɢɬɢɜɬі ɠɚɫɚɭɞɚɧ ɠԥɧɟ ɫіɡɞің 
ɞɚԑɞɵɥɚɪɵңɵɡɞɵ ɞɚɦɵɬɭɦɟɧ ɲɚɛɵɬɬɚɧԑɚɧɧɚɧ ɤɟɣіɧ, ɫіɡ ɤԛɪɞɟɥі 
ɛɚԑɞɚɪɥɚɦɚɥɚɪɞɚ ɤԥɫіɛɢ ɞɟңɝɟɣɝɟ ɤԧɲɭɝɟ ɛɨɥɚɞɵ. Ɇԛɫіɧɲіɥɟɪɞің 
ɦԛɦɤіɧɞіɤɬɟɪі ɠɟɬɤіɥіɤɬі, ɛіɪɚԕ ɬɨɥɵԕ ɟɦɟɫ. ɀԝɦɵɫɬɵң ɧԥɬɢɠɟɫі - ɛɚɫԕɚ 
ɠԛɣɟɥɟɪɞɟ ɠԝɦɵɫ іɫɬɟɭ ɤɟɡіɧɞɟ ԕɨɥɞɚɧɵɥɚɬɵɧ ɛіɪɵңԑɚɣ ɦɨɞɟɥɶ ԕԝɪɭ. Sculptris 

ɩɪɨɝɪɚɦɦɚɫɵɧɵң ɢɧɬɟɪɮɟɣɫі 1.2-ɫɭɪɟɬɬɟ ɤԧɪɫɟɬіɥɝɟɧ. 
 

 
 

1.2-ɫɭɪɟɬ – Sculptris ɩɪɨɝɪɚɦɦɚɫɵɧɵң ɢɧɬɟɪɮɟɣɫі 
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1.5.3 Blender 

 

Ɍɟɝіɧ ɛɚԑɞɚɪɥɚɦɚ Blender - ԛɲ ԧɥɲɟɦɞі ɝɪɚɮɢɤɚɦɟɧ ɠԝɦɵɫ іɫɬɟɭ ԛɲіɧ 
ԧɬɟ ԕɭɚɬɬɵ ɠԥɧɟ ɠɚɧ-ɠɚԕɬɵ ԕԝɪɚɥ. Ɉɧɵң ɮɭɧɤɰɢɹɥɚɪɵɧɵң ɫɚɧɵɦɟɧ ԕɚɬɚɪ, 
ԛɥɤɟɧ ɠԥɧɟ ԕɵɦɛɚɬ 3ds Max ɠԥɧɟ Cinema 4D ɫɢɹԕɬɵ ɠɚԕɫɵ. Ȼԝɥ ɠԛɣɟ 3D 
ɦɨɞɟɥɶɞɟɪіɧ ɠɚɫɚɭ ԛɲіɧ, ɫɨɧɞɚɣ-ɚԕ ɛɟɣɧɟ ɠԥɧɟ ɦɭɥɶɬɮɢɥɶɦɞɟɪɞі ɠɚɫɚɭ ԛɲіɧ 
ԧɬɟ ɵңԑɚɣɥɵ. Ʉɟɣɛіɪ ɬԝɪɚԕɫɵɡɞɵԕɬɚɪԑɚ ԕɚɪɚɦɚɫɬɚɧ ɠԥɧɟ 3D ɦɨɞɟɥɶɞɟɪіɧің 
ԛɥɤɟɧ ɮɨɪɦɚɬɬɚɪɵɧɚ ԕɨɥɞɚɭɞɵң ɠɨԕɬɵԑɵɧɚ ԕɚɪɚɦɚɫɬɚɧ, Blender 3ds Max ԛɲіɧ 
ɛіɪɞɟɣ ɨɡɵԕ ɚɧɢɦɚɰɢɹɥɵԕ ԕԝɪɚɥɞɚɪ ɠɢɵɧɬɵԑɵ ɛɚɪ. Ȼɥɟɧɞɟɪ ɤԛɪɞɟɥі 
ɢɧɬɟɪɮɟɣɫɩɟɧ, ɟɪɟɤɲɟ ɨɩɟɪɚɰɢɹɥɵԕ ɥɨɝɢɤɚɞɚɧ ɠԥɧɟ ɪɟɫɢɜɟɪɞɟɧ ɬɵɫ ɦԥɡіɪɞɟɧ 
ɛɨɥԑɚɧɞɵԕɬɚɧ, ԛɣɪɟɧɭ ԕɢɵɧ ɛɨɥɭɵ ɦԛɦɤіɧ. Ȼіɪɚԕ ɚɲɵԕ ɥɢɰɟɧɡɢɹɧɵң 
ɚɪԕɚɫɵɧɞɚ ɨɧɵ ɤɨɦɦɟɪɰɢɹɥɵԕ ɦɚԕɫɚɬɬɚɪɞɚ ɫԥɬɬі ԕɨɥɞɚɧɭԑɚ ɛɨɥɚɞɵ. Blender 

ɩɪɨɝɪɚɦɦɚɫɵɧɵң ɢɧɬɟɪɮɟɣɫі 1.3-ɫɭɪɟɬɬɟ ɤԧɪɫɟɬіɥɝɟɧ. 

 

 
 

1.3-ɫɭɪɟɬ – Blender ɩɪɨɝɪɚɦɦɚɫɵɧɵң ɢɧɬɟɪɮɟɣɫі 
 

1.5.4 AutoCAD 

 

ɂɧɠɢɧɢɪɢɧɝ, ԕԝɪɵɥɵɫ ɠԥɧɟ ԧɧɟɪɤԥɫіɩɬіɤ ɞɢɡɚɣɧ ԛɲіɧ ɟң ɬɚɧɵɦɚɥ 
ɛɚԑɞɚɪɥɚɦɚ - AutoCAD 3ds max ɲɵԑɚɪɭɲɵɥɚɪɵ. Ɉɥ ɟɤі ԧɥɲɟɦɞі ɫɭɪɟɬ ɫɚɥɭ 
ԛɲіɧ ɤԧɩɬɟɝɟɧ ԕԝɪɚɥɞɚɪɞɵ ɛɚɪ, ɛіɪɚԕ ɛɟɥɝіɥі ɛіɪ ԛɲ ԧɥɲɟɦɞі ɦԥɥіɦɟɬɬɟɪɞі 
ɲɵԑɚɪɭ ԛɲіɧ ԕԝɪɚɥɞɚɪ ɛɚɪ. 

AutoCAD ԑɚɪɵɲɬɚ ɠɚԕɫɵ ɲɚɪɥɚɭԑɚ, ɤԛɪɞɟɥі ɛɟɬɬɟɪɞі ɠԥɧɟ 
ԕԝɪɵɥɵɦɞɚɪɞɵ ɟɫɟɩɬɟɭɝɟ ɤԧɦɟɤɬɟɫɟɞі. Ɉɧɵɦɟɧ ɠɨԑɚɪɵ ɫɚɩɚɥɵ ɫɭɪɟɬ 
ɫɚɥɭɵңɵɡԑɚ ɛɨɥɚɞɵ. Ȼԝɥ ɬɨɥɵԑɵɦɟɧ ɨɪɵɫɲɚ. 

Ȼіɪɚԕ ɛɚԑɞɚɪɥɚɦɚ ɦɨɞɟɥɶɞɟɭ ɨɛɴɟɤɬіɥɟɪіɧ ɜɢɡɭɚɥɢɡɚɰɢɹԑɚ ɦԛɦɤіɧɞіɤ 
ɛɟɪɟɞі, ɛіɪɚԕ ɨɥ 3ds Max ɠԥɧɟ Cinema 4D-ɬɚɧ ɞɚ ɠɚɦɚɧ. Ȼіɪɚԕ ɫɵɡɛɚɥɚɪ ԛɲіɧ 
ԧɬɟ ɵңԑɚɣɥɵ. AutoCAD 
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AutoCAD-ɞɟ ɠԝɦɵɫ іɫɬɟɭɞі ԛɣɪɟɧіɩ, ɩɚɣɞɚɥɚɧɭɲɵ ɦɚɬɟɪɢɚɥɞɵԕ ԥɥɟɦɧің 
ɤԛɪɞɟɥі ɛɟɬɬɟɪі, ԕԝɪɵɥɵɦɞɚɪɵ ɦɟɧ ɛɚɫԕɚ ɞɚ ԧɧіɦɞɟɪіɧ ɠɚɫɚɣ ɚɥɚɞɵ ɠԥɧɟ ɨɥɚɪ 
ԛɲіɧ ɠԝɦɵɫ ɫɵɡɛɚɥɚɪɵɧ ԕԝɪɚɫɬɵɪɚ ɚɥɚɞɵ. AutoCAD ɩɪɨɝɪɚɦɦɚɫɵɧɵң 
ɢɧɬɟɪɮɟɣɫі 1.5-ɫɭɪɟɬɬɟ ɤԧɪɫɟɬіɥɝɟɧ. 

 

 
 

1.4-ɫɭɪɟɬ – AutoCAD ɩɪɨɝɪɚɦɦɚɫɵɧɵң ɢɧɬɟɪɮɟɣɫі 
 

1.5.5 Visicon 

 

Visicon - ɛԝɥ 3d ɢɧɬɟɪɶɟɪɥі ɦɨɞɟɥɞɟɭ ԛɲіɧ ԕɨɥɞɚɧɵɥɚɬɵɧ ԕɚɪɚɩɚɣɵɦ 
ɠԛɣɟ. Visicon ɧɟԑԝɪɥɵɦ ɨɡɵԕ 3D ԕɨɫɵɦɲɚɥɚɪɵ ԛɲіɧ ɛԥɫɟɤɟɥɟɫ ɞɟɩ 
ɚɬɚɥɦɚɣɞɵ, ɛіɪɚԕ ɨɥ ɬԥɠіɪɢɛɟɫіɡ ɩɚɣɞɚɥɚɧɭɲɵԑɚ ɢɧɬɟɪɶɟɪ ɞɢɡɚɣɧɵ ɠɨɛɚɫɵɧ 
ɠɚɫɚɭԑɚ ɤԧɦɟɤɬɟɫɟɞі. Ɉɧɵң ɮɭɧɤɰɢɨɧɚɥɞɵɥɵԑɵ Sweet Home 3D-ԑɚ ԝԕɫɚɣɞɵ, 
ɛіɪɚԕ Visicon-ɞің ɤɟɦ ɦԛɦɤіɧɞіɤɬɟɪі ɛɚɪ. ɋɨɧɵɦɟɧ ԕɚɬɚɪ, ɠɨɛɚɧɵ ɠɚɫɚɭ 
ɠɵɥɞɚɦɞɵԑɵ ԕɚɪɚɩɚɣɵɦ ɢɧɬɟɪɮɟɣɫ ɚɪԕɚɫɵɧɞɚ ɠɵɥɞɚɦɵɪɚԕ ɛɨɥɭɵ ɦԛɦɤіɧ. 
Visicon ɩɪɨɝɪɚɦɦɚɫɵɧɵң ɢɧɬɟɪɮɟɣɫі 1.5-ɫɭɪɟɬɬɟ ɤԧɪɫɟɬіɥɝɟɧ. 

 

 
 

1.5-ɫɭɪɟɬ – AutoCAD ɩɪɨɝɪɚɦɦɚɫɵɧɵң ɢɧɬɟɪɮɟɣɫі 
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2 Ԕɨɥɞɚɧɵɥɚɬɵɧ ɩɪɨɝɪɚɦɦɚɥɵԕ ԕɚɦɬɚɦɚ 

 

2.1 MAXON ɤɨɦɩɚɧɢɹɫɵɧɵң Cinema 4D ɩɪɨɝɪɚɦɦɚɫɵ  
 

MAXON ɤɨɦɩɚɧɢɹɫɵɧɵң Cinema 4D ɧɟɦɟɫɟ C4d ԕɵɫԕɚɪɬɵɥԑɚɧ ɚɬɵ, ԛɲ 
ԧɥɲɟɦɞі ɝɪɚɮɢɤɚ ɠԥɧɟ ɚɧɢɦɚɰɢɹ ɠɚɫɚɭԑɚ ɚɪɧɚɥԑɚɧ ɛɚԑɞɚɪɥɚɦɚ.  

Cinema 4D ԛɲ ԧɥɲɟɦɞі ԥɫɟɪɥɟɪ ɦɟɧ ɧɵɫɚɧɞɚɪɞɵ ԕԝɪɭ ɠԥɧɟ ԧңɞɟɭ ԛɲіɧ 
ԥɦɛɟɛɚɩ ɤɟɲɟɧɞі ɛɚԑɞɚɪɥɚɦɚ ɛɨɥɵɩ ɬɚɛɵɥɚɞɵ. Ƚɭɪɨ ԥɞіɫіɦɟɧ ԧңɞɟɭɝɟ 
ɦԛɦɤіɧɲіɥіɤ ɛɟɪɟɞі. ɀɨԑɚɪɵ ɫɚɩɚɥɵ ɚɧɢɦɚɰɢɹ ɠԥɧɟ ԧңɞɟɭɞі ԕɨɥɞɚɣɞɵ. Ɉɥ 
ɛɚɫԕɚ ԧɧіɦɞɟɪɝɟ ԕɚɪɚԑɚɧɞɚ ԕɚɪɚɩɚɣɵɦ ɢɧɬɟɪɮɟɣɫ ɟɪɟɤɲɟɥіɤɬɟɪі, ɠԥɧɟ 
ɨɪɧɚɬɵɥԑɚɧ ɨɪɵɫ ɬіɥіɦɟɧ, ɨɪɵɫɬіɥɞі ԕɨɥɞɚɧɭɲɵɥɚɪ ɚɪɚɫɵɧɞɚ ԛɥɤɟɧ 
ɬɚɧɵɥɦɚɥɞɵɥɵԕԕɚ ɢɟ. 

Ʌɨɤɚɥɢɡɚɰɢɹɥɚɭ Cinema 4D ɢɧɬɟɪɮɟɣɫі ɬԛɪɥі ɬіɥɞɟɪɞɟ ԕɨɥ ɠɟɬіɦɞі. 
Ɉɥɚɪɞɵң ɚɪɚɫɵɧɞɚ  ɨɪɵɫ, ɚԑɵɥɲɵɧ, ɢɫɩɚɧ, ɢɬɚɥɶɹɧ, ԕɵɬɚɣ, ɤԥɪіɫ, ɧɟɦіɫ, 
ɮɪɚɧɰɭɡ, ɱɟɯ ɠԥɧɟ ɠɚɩɨɧɞɵԕ ɬіɥɞɟɪ ɛɨɥɵɩ ɬɚɛɵɥɚɞɵ. Ȼɚԑɞɚɪɥɚɦɚɧɵң 
ԕԝɠɚɬɬɚɦɚɫɵ ɨɪɵɫ, ɚԑɵɥɲɵɧ ɠԥɧɟ ɧɟɦіɫ ɬіɥіɧɞɟ ԕɨɥ ɠɟɬіɦɞі. MAXON 
ɤɨɦɩɚɧɢɹɫɵɧɵң ɟɫɦɢ ɫɚɣɬɵ ɮɪɚɧɰɭɡ, ɧɟɦіɫ, ɢɫɩɚɧ, ɢɬɚɥɶɹɧ, ɨɪɵɫ, ɚԑɵɥɲɵɧ, 
ɠԥɧɟ ɠɚɩɨɧ ɬіɥіɧɞɟ ԕɨɥ ɠɟɬіɦɞі. 

Ɇɨɞɭɥɶɞɟɪ 12 ɧԝɫԕɚɫɵɧɚɧ ɤɟɣіɧ Maxon ɤɨɦɩɚɧɢɹɫɵ, ɦɨɞɭɥɶɞɟɪɞɢ 
ɫɚɬɭԑɚ ɤɚɦɬɚɦɚɫɵɡɞɚɧɞɵɪɭɵɧ ɬɨԕɬɚɬɬɵ. Ɉɧɵң ɨɪɧɵɧɚ, Cinema 4D ɬԧɦɟɧɞɟ 
ɫɢɩɚɬɬɚɥԑɚɧ ɚɥɬɵ ɧԝɫԕɚɞɚ ԕɨɥ ɠɟɬіɦɞі. Ɇɨɞɟɥɶɞɟɭ, ɬɟɤɫɬɭɪɚɧɵ, ɚɧɢɦɚɰɢɹ 
ɠԥɧɟ ɛɚɡɚɥɵԕ ԕԝɪɚɥɞɚɪ ԕɚɦɬɵɥԑɚɧ ɧɟɝіɡɝі ɛɚԑɞɚɪɥɚɦɚ, ԕɨɫɵɦɲɚ ԧңɞɟɭ , 

ɩɚɣɞɚɥɚɧɭɲɵɥɚɪ ɛɚԑɞɚɪɥɚɦɚɫɵɧɵң ɧɟԑԝɪɥɵɦ ɧɚԕɬɵ ԕԝɪɚɥɞɚɪ ɦɟɧ 
ɮɭɧɤɰɢɹɥɚɪɞɵ ɚɥɭԑɚ ɦԛɦɤіɧɞіɤ ɦɨɞɭɥɶɞɟɪ ɛɚɪ.  

 AdvancedRender - ɫɚɯɧɚɥɚɪɞɵ ɛɟɣɧɟɥɟɭ ԛɲіɧ ɨɡɵԕ ɦԛɦɤіɧɞіɤɬɟɪі ɛɚɪ 
ɦɨɞɭɥɶ; 

 BodyPaint 3D UV ɠԥɧɟ ԕԝɪɵɥɵɦɞɵ ɤɚɪɬɚɥɚɪɞɵ ԕԝɪɭ ԛɲіɧ ԕԝɪɚɥɞɚɪ; 

 Dynamics ԕɚɬɬɵ ɠԥɧɟ ɠԝɦɫɚԕ ɞɟɧɟɥɟɪɞің ɞɢɧɚɦɢɤɚɫɵɧ ɠɚɫɚɭԑɚ 
ɚɪɧɚɥԑɚɧ  ɦɨɞɭɥɶ; 

 HAIR ɲɚɲɬɵ ԕԝɪɭԑɚ ɚɪɧɚɥԑɚɧ ɦɨɞɭɥɶ; 

 MOCCA ɚɧɢɦɚɰɢɹɦɟɧ ɠԝɦɵɫ іɫɬɟɭɝɟ ɚɪɧɚɥԑɚɧ ɦɨɞɭɥɶ. Ɉɥ ԥɪ ɬԛɪɥі, 
ɦɨɪɮɢɧɝ, ɢɦɢɬɚɰɢɹɥɵԕ ɠԛɣɟɫі, ɪɢɝɚɥɚɪԑɚ ɚɪɧɚɥԑɚɧ; 

 MoGraph ɧɵɫɚɧɞɚɪɞɵ ɝɟɧɟɪɚɰɢɹɥɚɭ ɚɪɧɚɥԑɚɧ ɦɨɞɭɥɶ. Ⱥɧɢɦɚɰɢɹɥɵԕ 
ɞɢɡɚɣɧԑɚ ɵңԑɚɣɥɚɧԑɚɧ; 

 NET Render ɚɧɢɦɚɰɢɹɧɵ ԧңɞɟɭ-ɮɟɪɦɚɫɵɧɞɚ ɟɫɟɩɬɟɭɝɟ ɚɪɧɚɥԑɚɧ; 

 PyroCluster ԧɥɟɦɞі ԥɫɟɪɥɟɪɞі ɠɚɫɚɭԑɚ ɚɪɧɚɥԑɚɧ ԕԝɪɚɥɞɚɪ;  

 SketchandTool ɮɨɬɨɪɟɚɥɢɫɬɬіɤɤɟ ɠɚԕԕɵɧ ɟɦɟɫ ԥɫɟɪɥɟɪɞі ɠɚɫɚɭԑɚ 
ɚɪɧɚɥԑɚɧ ɦɨɞɭɥɶ; 

 ThinkingParticles ɛԧɥɲɟɤɬɟɪɦɟɧ ɧɨɞɬɵԕ ɠԛɣɟ ɚɪԕɵɥɵ ɛɚɫԕɚɪɚɬɵɧ 
ɦɨɞɭɥɶ. 

ɉɚɤɟɬɬɟɪ Ȼɚԑɞɚɪɥɚɦɚɧɵң 12-ɲі ɧԝɫԕɚɫɵɧɚɧɤɟɣіɝ, MAXON ɤɨɦɩɚɧɢɹɫɵ 
ԧɡɞɟɪіɧің ɩɚɣɞɚɥɚɧɭɲɵɥɚɪɵɧɚ ɛɟɫ ɬԛɪɥі Cinema 4D ɠɢɵɧɬɵԕɬɚɪɵɧ ɤԧɪɫɟɬɬі.  

https://translate.google.com/translate?hl=ru&prev=_t&sl=ru&tl=kk&u=https://ru.wikipedia.org/wiki/MAXON_Computer_GmbH
https://translate.google.com/translate?hl=ru&prev=_t&sl=ru&tl=kk&u=https://ru.wikipedia.org/wiki/MAXON_Computer_GmbH
https://translate.google.com/translate?hl=ru&prev=_t&sl=ru&tl=kk&u=https://ru.wikipedia.org/wiki/%25D0%25A2%25D1%2580%25D1%2591%25D1%2585%25D0%25BC%25D0%25B5%25D1%2580%25D0%25BD%25D0%25B0%25D1%258F_%25D0%25B3%25D1%2580%25D0%25B0%25D1%2584%25D0%25B8%25D0%25BA%25D0%25B0
https://translate.google.com/translate?hl=ru&prev=_t&sl=ru&tl=kk&u=https://ru.wikipedia.org/wiki/%25D0%25A2%25D1%2580%25D1%2591%25D1%2585%25D0%25BC%25D0%25B5%25D1%2580%25D0%25BD%25D0%25B0%25D1%258F_%25D0%25B3%25D1%2580%25D0%25B0%25D1%2584%25D0%25B8%25D0%25BA%25D0%25B0
https://ru.wikipedia.org/wiki/BodyPaint_3D
https://ru.wikipedia.org/w/index.php?title=PyroCluster&action=edit&redlink=1
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2013 ɠɵɥɞɚɧ ɛɚɫɬɚɩ ɨɥɚɪԑɚ «Lite» ɠɢɵɧɵ ԕɨɫɵɥɞɵ, ԥɪ ɠɢɵɧɬɵԕɬɵң ɛɟɥɝіɥі 
ɛіɪ ɧɵɫɚɧɵ ɛɚɪ.  

Lite ɨңɚɣɥɚɬɵɥԑɚɧ Cinema 4D ɩɚɤɟɬі ɠɢɵɧɬɵԕɬɚ ɠɟɬɤіɡіɥɟɬіɧ Adobe 

After Effects CC ɛɚɫɬɚɩ, Ԕɚɪɚɩɚɣɵɦ ԛɲ ԧɥɲɟɦɞі ɚɧɢɦɚɰɢɹ ɠԥɧɟ After Effects 
ԕԝɪɚɦɵɧɚ ԛɲ ԧɥɲɟɦɞі ɨɛɴɟɤɬіɥɟɪɞі ɩɚɣɞɚɥɚɧɭ ԕԝɪɭ ԛɲіɧ ɚɪɧɚɥԑɚɧ. Ȼԝɥ 
ɦԛɞɞɟɥі ɯɚɛɚɪ ɦɟɧ ɫɬɭɞɢɹɥɚɪ Lite ɠɚңɚɪɬɭ, ɠԥɧɟ Lite ɨɪɧɵɧɚ Cinema 4D 
ɠɟɬіɦɞі Effects ɩɚɤɟɬіɧ ɤɟɣіɧ ɫіɡɞің ԕɨɫɵɥɭԑɚ ɛɨɥɚɞɵ.Effects After ԥɫɟɪɥɟɪ 
ɩɚɤɟɬɬɟ, ɫɨɧɞɚɣ-ɚԕ ɛɨɥɵɩ ԕɨɫɵɥɚɬɵɧ ɤԧɩіɪ MAXON CINEWARE, ɤԧɦɟɝіɦɟɧ 
ɠԛɡɟɝɟ ɚɫɵɪɵɥɚɞɵ ɤɟɣіɧ ԛɲіɧ CINEMA 4D ɠɚɥԑɚɭ. ɋɨɧɞɚɣ-ɚԕ, ɩɚɤɟɬ ɠɟɬɤіɡɭ 
CINEMA 4D ɠɵɥɵ ԥɫɟɪі ɤɟɣіɧ CINEMA 4D ɞɟɪɟɤɬɟɪɞі ɷɤɫɩɨɪɬɬɚɭ ԛɲіɧ ɠԥɧɟ 
ԥɫɟɪі ɤɟɣіɧ ԕɨɫɵɥɚɬɵɧ ɦɨɞɭɥɶɞɟɪі, ɫɨɧɞɚɣ-ɚԕ ɛɚɫԕɚ ɞɚ ɩɚɤɟɬɬɟɪі Cinema 4D 

ɛіɪɝɟ ɠɟɬɤіɡіɥɭі ɦԛɦɤіɧ. 

Prime ɨɥ ɦɨɞɟɥɶɞɟɭ, ɬɟɤɫɬɭɪɚɧɵ, ɚɧɢɦɚɰɢɹ ɠԥɧɟ ɤԧɪɫɟɬɭ ԛɲіɧ ԕԝɪɚɥɞɚɪ 
ɧɟɝіɡɝі ɠɢɵɧɬɵԑɵ ɛɚɪ.ɋɨɧɞɚɣ-ɚԕ, ɨɥ ɛԝɪɵɧ ԑɚɧɚ ԕɨɥ ɠɟɬіɦɞі ԕԝɪɚɥɞɚɪ ɛɚɪɥɵԕ 
ԕɚɦɬɢɞɵ BodyPaint 3D. 

Broadcast Ɍɟɥɟɞɢɞɚɪ ɠԥɧɟ ɛɟɣɧɟ ԧɧɞіɪɭ ԛɲіɧ ԕɨɡԑɚɥɵɫ ɝɪɚɮɢɤɚ ԕԝɪɭ 
ԛɲіɧ ɛɚɪɥɵԕ ɉɪɟɦɶɟɪ ɮɭɧɤɰɢɹɥɚɪɵɧ, ɫɨɧɞɚɣ-ɚԕ ԕԝɪɚɥɞɚɪɞɵ ԕɚɦɬɢɞɵ. Ȼԝɥ 
ԕԝɪɚɥɞɚɪɞɵң ɚɪɚɫɵɧɞɚ, ɠԛɣɟ ɬɢɩ ɠԥɧɟ ɠԝɦɵɫ «MoGraph» ɛɚɪ, ɫɨɧɞɚɣ-ɚԕ 
ɞɢɧɚɦɢɤɚɫɵɧɵң ɤɟɣɛіɪ ɦԛɦɤіɧɞіɤɬɟɪі, ɤԧɩ ɲɟɣɞɟɪɵ ɠԥɧɟ ɨɡɵԕ 

ɜɢɡɭɚɥɢɡɚɰɢɹ. ɬɨɩɬɚɦɚɥɵԕ ɨɛɴɟɤɬіɥɟɪіɧ, ɦɚɬɟɪɢɚɥɞɚɪ, ɚɭɞɢɨ ɮɚɣɥɞɚɪ ɠԥɧɟ 
ɛɚɫԕɚ ɞɚ ɫɚɯɧɚ ɦɟɧ ɩɚɪɚɦɟɬɪɥɟɪіɧ ɚɭԕɵɦɞɵ ɤіɬɚɩɯɚɧɚ ɛɚɪ. 

Visualize ɉɪɟɦɶɟɪ ɛɚɪɥɵԕ ɮɭɧɤɰɢɹɥɚɪɞɵ ԕɚɦɬɢɞɵ, ɫɨɧɞɚɣ-ɚԕ 
ɜɢɡɭɚɥɢɡɚɰɢɹ ԛɲіɧ ԕԝɪɚɥɞɚɪ ԕɨɫɵɦɲɚ ɠɢɵɧɬɵԑɵ ɛɚɪ. ɬɨɩɬɚɦɚɥɵԕ 
ɨɛɴɟɤɬіɥɟɪіɧ, ɲɚɦɞɚɪɵ ɠԥɧɟ ɛɚɫԕɚ ɞɚ ɫɚɯɧɚ ɦɟɧ ɩɚɪɚɦɟɬɪɥɟɪіɧ ɚɭԕɵɦɞɵ 
ɤіɬɚɩɯɚɧɚ ɛɚɪ. Ɇɚԕɫɚɬɬɵ ɬɨɩ - ɫԥɭɥɟɬɲіɥɟɪ, ɢɧɠɟɧɟɪɥɟɪ ɦɟɧ ɞɢɡɚɣɧɟɪɥɟɪ.  

Studio Cinema 4D ԕԝɪɚɥɞɚɪɞɵң ɬɨɥɵԕ ɠɢɵɧɬɵԑɵ ɛɚɪ, Prime, Broadcast 

ɠԥɧɟ Visualize ɛɚɪ ɛԥɪіɧ, ɫɨɧɞɚɣ-ɚԕ ɛɚɫԕɚ ɞɚ ɩɚɤɟɬɬɟɪ ɤɟɡ ɤɟɥɝɟɧ ԕɨɥ ɠɟɬіɦɞі 
ɟɦɟɫ ɛɚɫԕɚ ɦԛɦɤіɧɞіɤɬɟɪіɧ ԕɚɦɬɢɞɵ. ɋɨɧɞɚɣ-ɚԕ, ɞɚɣɵɧɞɚɦɚɥɚɪɵɧ, ɫɚɯɧɚ ɦɟɧ 
ɞɚɣɵɧɞɚɦɚɧɵң ɛɚɫԕɚ ɦɵɫɚɥɞɚɪ ɤɟңɟɣɬіɥɝɟɧ ɠɢɵɧɬɵԑɵ ɤіɪɟɞі. 

BodyPaint 3D Ɇɚԕɫɚɬɬɵ ɬɨɛɵ ɬɟɤɫɬɭɪɚɧɵң ɫɭɪɟɬɲіɥɟɪі ɠԥɧɟ «Ʉԛɥɝіɧ 
ɤɟɫɤіɧɞɟɦɟ» ԕԝɪɭ ɛɨɥɵɩ ɬɚɛɵɥɚɞɵ. 

 

2.2 Cinema 4D  ɩɪɨɝɪɚɦɦɚɫɵɧɞɚ ɛɚғɞɚɪɥɦɚɥɚɭ 

 

Cinema 4D ɤɟɥɟɫі ɛɚԑɞɚɪɥɚɦɚɥɚɭ ɬіɥɞɟɪіɧɟ ԕɨɥɞɚɭ ɤԧɪɫɟɬɟɞі. 
 Python - ɤɨɞɬɵ ɫɰɟɧɚɪɢɣɥɟɪ ɦɟɧ ɩɥɚɝɢɧɞɟɪɞі, ɫɨɧɞɚɣ-ɚԕ ɧɵɫɚɧɞɚɪ, 

ɬɟɝɬɟɪ, Xpresso ɬԛɣіɧɞɟɪі ɠԥɧɟ ɛɚɫԕɚ ɛɚԑɞɚɪɥɚɦɚ ɮɭɧɤɰɢɹɥɚɪɵɧ ɠɚɫɚɭ ԛɲіɧ 
ɦɟɧɟɞɠɟɪɞɟ ɩɚɣɞɚɥɚɧɭԑɚ ɛɨɥɚɞɵ; 

 C++; 

 C.O.F.F.E.E. - ɫɰɟɧɚɪɢɣɥіɤ ɛɚԑɞɚɪɥɚɦɚɥɚɭ ɬіɥі. Ɉɥ ɬɟɤ Cinema 4D ɠԥɧɟ 
BodyPaint 3D ɛɚԑɞɚɪɥɚɦɚɥɚɪɵɧɞɚ ԑɚɧɚ ɤɟɡɞɟɫɟɞі. Ʉɨɞɬɵ ɫɰɟɧɚɪɢɣɥɟɪ ɦɟɧ 
ɩɥɚɝɢɧɞɟɪ, ɫɨɧɞɚɣ-ɚԕ ɧɵɫɚɧɞɚɪ, ɬɟɝɬɟɪ, Xpresso ɬԛɣіɧɞɟɪі ɠԥɧɟ ɛɚɫԕɚ 
ɛɚԑɞɚɪɥɚɦɚ ɮɭɧɤɰɢɹɥɚɪɵɧ ɠɚɫɚɭ ԛɲіɧ ɦɟɧɟɞɠɟɪɞɟ ɩɚɣɞɚɥɚɧɭԑɚ ɛɨɥɚɞɵ. R19 - 
ɛԝɥ ɛɚԑɞɚɪɥɚɦɚɥɚɭ ɬіɥіɧ ԕɨɥɞɚɧɚɬɵɧ ɫɨңԑɵ ɧԝɫԕɚɫɵ; 

https://translate.google.com/translate?hl=ru&prev=_t&sl=ru&tl=kk&u=https://ru.wikipedia.org/wiki/BodyPaint_3D
https://ru.wikipedia.org/wiki/C%2B%2B
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 Xpress - ɬɨɪɚɩ ɛɚԑɞɚɪɥɚɦɚɥɚɭ ɠԛɣɟɫі. ɀԛɣɟ ɝɪɚɮɢɤɚɥɵԕ ɢɧɬɟɪɮɟɣɫɤɟ 
ɧɟɝіɡɞɟɥɝɟɧ. Ȼԝɥ ɤіɪіɫ ɠԥɧɟ ɲɵԑɵɫ ɩɨɪɬɬɚɪɵ ɛɚɪ ɬԛɣіɧɞɟɪɞің ɠɢɵɧɬɵԑɵ 
(ɬԛɣіɧɞɟɪ). Ɍԛɣіɧɞɟɪ - ɛԝɥ ɛԧɥɟɤ ɮɭɧɤɰɢɹɥɚɪ. Ɍɨɪɚɩɬɚɪɞɵң ɩɨɪɬɬɚɪɵ ԧɡɚɪɚ 
ɛɚɣɥɚɧɵɫɬɵ ɛɨɥɭɵ ɦԛɦɤіɧ, ɛԝɥ ɮɭɧɤɰɢɹɥɚɪɞɵң ɞԥɣɟɤɬі ɬԛɪɞɟ ɛԝɪɦɚɥɚɧɭɵɧɚ 
ɚɥɵɩ ɤɟɥɟɞі. ɀɚңɚ ɬԛɣіɧɞɟɪ C ++ ɩɥɚɝɢɧɞɟɪ ɫɢɹԕɬɵ ɠɚɫɚɥɭɵ ɦԛɦɤіɧ. Xpresso 
ԧɪɧɟɤɬɟɪі Xpresso ɬԛɣіɧіɧің ɛɚɫԕɚɪɭɲɵɫɵɧ ԕɚɦɬɢɬɵɧ Xpresso ɬɟɝіɧ 
ԕɨɥɞɚɧɚɬɵɧ ɧɵɫɚɧɞɚɪԑɚ ɬɚԑɚɣɵɧɞɚɥɚɞɵ. Ɍԛɣіɧɞɟɪ ɚɪɚɫɵɧɞɚ ɨɣɥɚɭ ɛԧɥɲɟɤɬɟɪі, 
ɞɢɧɚɦɢɤɚ, ɲɚɲ ɠԥɧɟ MoGraph ɠԝɦɵɫ іɫɬɟɭ ԛɲіɧ ɧɟɝіɡɝі ɛɚԑɞɚɪɥɚɦɚɥɚɭ 
ɬԛɣіɧɞɟɪі ɠԥɧɟ ɚɪɧɚɣɵ ɬԛɣіɧɞɟɪ ɛɚɪ. ɋɨɧɞɚɣ-ɚԕ, ɬɢіɫɬі ɬіɥɞɟ ɤɨɞ ɠɚɫɚɣ ɚɥɚɬɵɧ 
ɠԥɧɟ ɨɫɵɥɚɣɲɚ Xpresso ɦԛɦɤіɧɞіɝіɧ ɤɟңɟɣɬɟɬіɧ ɛԧɥɟɤ Python ɬɨɪɚɛɵ ɛɚɪ. 

 

2.3 Cinema 4D R20 ɞɟɪɟɤɬɟɪ ɚɥɦɚɫɭ 

 

Ⱦɟɪɟɤɬɟɪɞі ɚɣɵɪɛɚɫɬɚɭ ɦԛɦɤіɧɞіɤɬɟɪі Cinema 4D R20 ɩɚɤɟɬіɧ ɠɟɬɤіɡɭɝɟ 
ɧɟɦɟɫɟ ԛɲіɧɲі ɬɚɪɚɩ ԧɧɞіɪɭɲіɥɟɪі ԝɫɵɧԑɚɧ. 

Ɍɟɤɫɬɭɪɚɥɚɭ: 

 3ds Max — 3ds Max 2012—2019; 

 Maya — Maya 2012—2018; 

Ɇɨɞɟɥɶɞɟɭ ɠԥɧɟ ɷɮɮɟɤɬіɥɟɪ: 

 Realflow 4-5. 

Ɉɣɵɧɞɚɪ ɠɚɫɚɭ: 

 NeoAxis Engine - (OBJ ɚɪԕɵɥɵ); 
 Unity — (FBX ɠԥɧɟ C4D ɚɪԕɵɥɵ); 

 Unreal Engine — (FBX ɚɪԕɵɥɵ); 

 CryEngine — (FBX ɚɪԕɵɥɵ). 

Ԕԝɪɚɫɬɵɪɭ: 

 Adobe After Effects — CS5, CS6, CC; 

 Adobe Photoshop — CS5, CS6, CC; 

 Apple Motion — (ɬɟɤ OS X); 

 Apple Final Cut Pro; 

 Apple Shake; 

 Blackmagic Fusion; 

 The Foundry Nuke; 

 CAD; 

 Nemetschek Allplan; 

 Graphisoft ArchiCAD; 

 Nemetschek Vectorworks. 

Ⱦɟɪɟɤɬɟɪ ɩіɲіɦɞɟɪіɧің ɬіɡіɦі ɂɦɩɨɪɬɬɚɭ (ɂ) ɠԥɧɟ ɷɤɫɩɨɪɬɬɚɭ ԛɲіɧ (ɗ 
ɤɟɥɟɫі ɮɚɣɥ ɩіɲіɦɞɟɪіɧɟ ɬіɤɟɥɟɣ Cinema 4D Studio ɛɚԑɞɚɪɥɚɦɚɫɵ ԕɨɥɞɚɭ 
ɤԧɪɫɟɬɟɞі. Ȼɚɫԕɚ ɛɚԑɞɚɪɥɚɦɚɥɚɪɦɟɧ ɞɟɪɟɤɬɟɪ ɚɥɦɚɫɭ ɦԛɦɤіɧɞіɝіɧ ɚɪɬɬɵɪɚɬɵɧ 
ɛіɪɧɟɲɟ ԕɨɫɵɥɚɬɵɧ ɦɨɞɭɥɶɞɟɪ ɛɚɪ. 

 3D Studio (*.3ds) ɂ/ɗ; 

 Alembic (*.abc) ɂ/ɗ; 
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 Allplan (*.xml) ɂ/ɗ; 

 BVH (*.bvh) ɂ; 

 CATIA (*.CATPart, *CATProduct, *.cgr) ɂ; 

 COLLADA 1.4, 1.5 (*.dae) ɂ/ɗ; 

 DEM (*.dem) ɂ; 

 Direct 3D (*.x) ɗ; 

 DWG (*.dwg) ɂ; 

 DXF (*.dxf) ɂ/ɗ; 

 FBX (*.fbx) ɂ/ɗ; 

 IGES (*.igs, *.iges) ɂ. 

 Illustrator (*.ai) ɂ/ɗ ɫɩɥɚɣɧɞɚɪɵ. MacOS ɠԛɣɟɫіɧің ɟɪɟɤɲɟɥіɤɬɟɪіɧɟ 
ɛɚɣɥɚɧɵɫɬɵ ɨɫɵ ɠԛɣɟɞɟ AI ɮɚɣɥɞɚɪɵɧ ɬɟɤɫɬɭɪɚɥɚɪ ɪɟɬіɧɞɟ ɩɚɣɞɚɥɚɧɭԑɚ 
ɛɨɥɚɞɵ; 

 JT (*.jt) ɂ; 

 LightWave (*.lwo) ɂ; 

 SketchUp (*.skp) ɂ; 

 Solidworks (*.SLDPrt, *.SLDAsm, *.SLDDrw) ɂ; 

 STEP (*.stp, *.step, *.p21) ɂ; 

 STL (*.stl) ɂ/ɗ; 

 Volume (*.vdb) ɂ/ɗ; 

 VRML 2 (*.wrl) ɂ/ɗ; 

 OBJ (*.obj) ɂ/ɗ. 

 

2.4 ȼɢɡɭɚɥɢɡɚɰɢɹ 

 

Ʉіɪіɫɬіɪіɥɝɟɧ ɪɟɧɞɟɪɦɟɧ ԕɚɬɚɪ, Cinema 4D ԛɲіɧɲі ɬɚɪɚɩ ɪɟɧɞɟɪɥɟɪіɦɟɧ 
ɛіɪɝɟ, ɬіɤɟɥɟɣ ɛɚԑɞɚɪɥɚɦɚ ɨɪɬɚɫɵɧɚ ɤіɪіɫɬіɪіɥɝɟɧ ɠԥɧɟ ԕɨɫԕɵɲɬɚɪ ɤԧɦɟɝіɦɟɧ 
ɠԝɦɵɫ іɫɬɟɣ ɚɥɚɞɵ. Ʉɟɣɛіɪ ԛɲіɧɲі ɬɚɪɚɩɬɚɪɞɵң ɤɟɫɤіɧɞɟɪі Cinema 4D 
Visualise, Cinema 4D Studio ɠԥɧɟ BodyPaint 3D-ԑɚ ɫɚɥɵɧԑɚɧ CineMan ԕɨɫԕɵɲɵ 
ɚɪԕɵɥɵ ɬіɤɟɥɟɣ ԕɨɥɞɚɭ ɤԧɪɫɟɬіɥɟɞі. 

ȿɧɞіɪіɥɟɬіɧ ɪɟɧɞɟɪɥɟɪ 

 VRAYforC4D (ɚԑɵɥɲɵɧɲɚ) (Vray); 
 m4d mental ray and iray (ɚԑɵɥɲɵɧɲɚ) (mental ray and iray); 

 finalRender; 

 Krakatoa (ɛԧɥɲɟɤɬɟɪɞі ɜɢɡɭɚɥɢɡɚɰɢɹɥɚɭ ɠԛɣɟɫі); 
 Arnold Render; 

Ԕɨɫԕɵɲɬɚɪɦɟɧ ɛɚɣɥɚɧɵɫɬɵɪɚɬɵɧ ɪɟɧɞɟɪɥɟɪ; 

 Corona Renderer; 

 RenderMan — Pixar’s Photorealistic RenderMan® renderer / PRMan 
(ɱɟɪɟɡ CineMan); 

 3Delight (CineMan ɚɪԕɵɥɵ); 
 AIR — Site Graphics AIR 7-10 (CineMan ɚɪԕɵɥɵ); 
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 Maxwell Render; 

 mental ray; 

 Indigo Renderer; 

 Sunflow; 

 V-Ray; 

 Thea ; 

 Octane Render; 

 RedShift Render. 

 

2.5 Cinema 4D ɬɚɪɢɯɵ 

 

2.1-ɤɟɫɬɟ – Cinema 4D ɬɚɪɢɯɵ 

ɀɵɥɵ ɋɢɩɚɬɬɦɚɫɵ 

1990 Ʉɪɢɫɬɢɚɧ ɠԥɧɟ Ɏɢɥɢɩɩ Ʌɨɲ ɨɥɚɪ «Kickstart» ɞɟɩ ɚɬɚɥɚɬɵɧ 
ɠɭɪɧɚɥɵɧɵң Amiga ɛɚԑɞɚɪɥɚɦɚɲɵɥɚɪɵɧɵң ɤɨɧɤɭɪɫɵɧɚ 
ԕɚɬɵɫɵɩ, ɨɫɵ ɠɚɪɵɫɬɵ ɠɟңіɩ ɚɥɞɵ. 

1991 The Ray Tracer FastRay (ɛіɪіɧɲі Cinema 4D ɚɬɚɭɵ) Amiga 
ԛɲіɧ ɲɵԑɚɪɵɥɞɵ. 

1993 

ɠɟɥɬɨԕɫɚɧ 

Cinema 4D V1 Amiga ɩɥɚɬɮɨɪɦɚɫɵɧɞɚ ɠɚɪɵԕ ɤԧɪɞі. 

1994 Ɇɚɦɵɪ ɀɚԕɫɚɪɬɵɥԑɚɧ ɤԧɪɫɟɬɭіɦɟɧ 1.5 ɧԝɫԕɚɫɵɧɚ ɠɚңɚɪɬɭ ɲɵԑɚɞɵ. 
Ʉɢɧɨɬɟɚɬɪ 4D ɟɭɪɨɩɚɥɵԕ ɧɚɪɵԕԕɚ ɬɟɡ ɠɟɬɟɞі ɠԥɧɟ MAXON 
Computer ɤɨɦɩɚɧɢɹɫɵɧɵң ɛɚɫɬɵ ԧɧіɦі ɛɨɥɵɩ ɬɚɛɵɥɚɞɵ. ɋɨɥ 
ɠɵɥɵ Amiga ԛɲіɧ Cinema 4D  V2 ɲɵԑɚɞɵ. 

1995 Amiga ɩɥɚɬɮɨɪɦɚɫɵɧɞɚ Cinema 4D V3 ɤɢɧɨɬɟɚɬɪɵ 
ɲɵԑɚɪɵɥɚɞɵ. 
Cinema 4D ɩɨɪɬɵɧɚ ȾɄ-ɝɟ ɞɟɣіɧ ɠɨɫɩɚɪɥɚɪ ɛɚɪ. 
ɀɚңɚ ɞɚɦɭ ɬɨɛɵ Cinema 4D ԕɨɡԑɚɥɬԕɵɲɵɧɵң ɠɚңɚ, ɤɪɨɫɫ-

ɩɥɚɬɮɨɪɦɚɥɵԕ іɫɤɟ ɚɫɵɪɵɥɭɵɧ ɛɚɫɬɚɣɞɵ. 
1996 MAXON ɛɚԑɞɚɪɥɚɦɚɲɵɥɚɪɵɧɵң ԕɵɡɦɟɬɤɟɪɥɟɪіɧ ɤɟңɟɣɬіɩ 

Microsoft Windows ɠԥɧɟ Mac OS ɠԛɣɟɫіɧɞɟ ɠԝɦɵɫ іɫɬɟɣɬіɧ 
ɩɚɤɟɬɬің ɠɚңɚ, ɬԧɪɬіɧɲі ɧԝɫԕɚɫɵɧ ɲɵԑɚɪɚɞɵ. 
Ʉԧɩ ɮɭɧɤɰɢɹɥɵ ԕɨɥɞɚɭ ɤԧɪɫɟɬɟɬіɧ Cinema 4D-ɧɵң ɚɥԑɚɲԕɵ 
ɧԝɫԕɚɫɵ ɩɚɣɞɚ ɛɨɥɚɞɵ. 

1997 Cinema 4D XL V5 ɠԥɧɟ SE ɟɤі ɠɚңɚ ɧԝɫԕɚɫɵ ɲɵԑɚɪɵɥɚɞɵ. 
1998 Ԕɚңɬɚɪɞɚ ɛɚԑɞɚɪɥɚɦɚ ɋɨɥɬԛɫɬіɤ Ⱥɦɟɪɢɤɚ ɧɚɪɵԑɵɧ ɠɟңіɩ 

ɲɵԑɵɩ, ɤԧɩɬɟɝɟɧ ɦɚɪɚɩɚɬɬɚɪԑɚ ɢɟ ɛɨɥɞɵ, ɫɨɧɵң іɲіɧɞɟ 
SIGGRAPH-ɞɚ «Ԛɡɞіɤ ԧɧіɦ», «Digital Studio» ɠɭɪɧɚɥɵ «Dig-

it» ɪɟɣɬɢɧɝіɧ, MacAddict-ɬɚɧ «Awesome» ɠԥɧɟ MacWorld 
ɋɚɧ-Ɏɪɚɧɰɢɫɤɨɞɚԑɵ «ɒɨɭ-ɧɵң ԛɡɞіɤі», 1999 ɠ. . 
Ԕɚɡɚɧ ɚɣɵɧɞɚ MAXON Computer, GmbH ɠɟɬіɫɬіɤɬɟɪіɦɟɧ 
ɲɚɛɵɬɬɚɧɵɩ, ɋɨɥɬԛɫɬіɤ Ⱥɦɟɪɢɤɚɞɚ ɚɥԑɚɲԕɵ ɤɟңɫɟɫіɧ ɚɲɬɵ. 
MAXON Computer Inc. 
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2.1-ɤɟɫɬɟнің ɠаɥғаɫы 

ɀɵɥɵ ɋɢɩɚɬɬɦɚɫɵ 

1999 Cinema 4D NET ɠɟɥіɫіɧ ɤԧɪɫɟɬɭ ɦɨɞɭɥі Cinema 4D GO V5 
ɚɫɬɵɧɞɚ ɩɚɣɞɚ ɛɨɥɚɞɵ. 

2000 ԕɚңɬɚɪ MAXON Computer-ɬɵң 70% -ɵɧ ɫԥɭɥɟɬɬіɤ ɤɨɦɩɶɸɬɟɪɥіɤ 
ɞɢɡɚɣɧɞɚԑɵ ɛɚԑɞɚɪɥɚɦɚɥɵԕ ɠɚɫɚԕɬɚɦɚɧɵң ɤԧɲɛɚɫɲɵɫɵ 
Nemetschek ɫɚɬɵɩ ɚɥɚɞɵ. 

2000 ɧɚɭɪɵɡ MAXON Computer ɤɨɦɩɚɧɢɹɫɵ Cinema 4D XL V6 ɧԝɫԕɚɫɵɧ 
ɬɚɧɵɫɬɵɪɚɞɵ, ɛɚɪɥɵԕ ɲɨɥɭɥɚɪԑɚ ɲɵԑɚɞɵ ɠԥɧɟ ɛɟɞɟɥɞі 
MacWorld Editor's Choice Award-ɬі ԕɨɫɚ ɤԧɩɬɟɝɟɧ 
ɦɚɪɚɩɚɬɬɚɪԑɚ ɢɟ ɛɨɥɚɞɵ. 

2000 ԕɚɪɚɲɚ MAXON BodyPaint 3D-ɧің ɛіɪіɧɲі ɧԝɫԕɚɫɵɧ ɲɵԑɚɪɚɞɵ, ɨɥ 
ɭɥɶɬɪɚɤԛɥɝіɧ ɫԥɭɥɟɥɟɪɞі ɫɤɚɧɟɪɥɟɭ ɠԥɧɟ ɬɟɤɫɬɭɪɚɦɟɧ ɠԝɦɵɫ 
іɫɬɟɭɝɟ ɚɪɧɚɥԑɚɧ 3D ɪɟɞɚɤɬɨɪɥɚɪԑɚ ɚɪɧɚɥԑɚɧ 
ɢɧɬɟɝɪɚɰɢɹɥɚɧԑɚɧ ɠԥɧɟ ɚɜɬɨɧɨɦɞɵ ԕɨɫɵɦɲɚ ԕɨɧɞɵɪɦɚ 
ɩɚɤɟɬіɧ ԝɫɵɧɚɞɵ. 

2001 Cinema 4D ART ɲɵԑɚɞɵ. Ɉɬ ɩɟɧ ɬԛɬіɧɞі ɦɨɞɟɥɞɟɭ ԛɲіɧ – 

PyroCluster ɦɨɞɭɥі ԕɨɫɵɥɚɞɵ.  
2001 ɦɚɭɫɵɦ ɀɚԣɚɧɞɵԕ ɠɚɪɵԕɬɚɧɞɵɪɭɞɵ, ɤɚɭɫɬɢɤɚɧɵ, ɤԧɩ ɚɣɧɚɥɵɦɞɵ 

ɤԧɪɫɟɬɭɞі ɠԥɧɟ ɩɪɨɝɪɟɫɫɢɜɬі ɛԛɪɤɭɝɟ ԕɚɪɫɵ ɬɟɯɧɨɥɨɝɢɹɥɚɪɞɵ 
ԕɨɥɞɚɣɬɵɧ ɠɚңɚ ɜɢɡɭɚɥɢɡɚɰɢɹ ɠԛɣɟɫі. 
ɀɚңɚ Dynamics ԕɚɬɬɵ ɠԥɧɟ ɠԝɦɫɚԕ ɞɟɧɟ ɮɢɡɢɤɚɫɵ ԛɲіɧ 
ɦɨɞɟɥɶɞɟɭ ɦɨɞɭɥі ԕɨɫɵɥɞɵ. ɋɨɥ ɠɵɥɵ ɟɤі ɠɚңɚɪɬɭ 7.1 ɠԥɧɟ 
7.3 ɲɵԕɬɵ. 

2002 Cinema 4D R8. Ɍɚԑɵ ɛіɪ ɫɚɩɚɥɵ ɫɟɤіɪіɫ. MAXON 
Ʉɨɦɩɶɸɬɟɪɥіɤ ɛɚԑɞɚɪɥɚɦɚɲɵɥɚɪ ɠɚңɚ ɛɚԑɞɚɪɥɚɦɚ 
ɢɧɬɟɪɮɟɣɫіɧ ɠɚɫɚɣɞɵ. Ԕɨɥɞɚɭ ɤԧɪɫɟɬіɥɟɞі OpenGL , 
ɠɚԕɫɚɪɬɵɥԑɚɧ ԧңɞɟɭ ɠԛɣɟɫі. Ȼɚԑɞɚɪɥɚɦɚ ɦɨɞɭɥɶɞіɤ ɛɨɥɚɞɵ.  
ɀɚңɚ ɦɨɞɭɥɶɞɟɪ: Advanced Render, PyroCluster , MOCCA 

(ɫɢɦɜɨɥɞɵԕ ɚɧɢɦɚɰɢɹɥɵԕ ɦɨɞɭɥɶ) ɠԥɧɟ Thinking Particles 
(«Ɉɣɥɚɭ ɛԧɥɲɟɤɬɟɪ», ɛԧɥɲɟɤɬɟɪɦɟɧ ɠԝɦɵɫ іɫɬɟɭɞің ɨɡɵԕ 
ɦԛɦɤіɧɞіɤɬɟɪі ɦɨɞɭɥі).  
Ԥɪ ɬԛɪɥі ɨɛɴɟɤɬіɥɟɪɞің ɩɚɪɚɦɟɬɪɥɟɪі ɚɪɚɫɵɧɞɚ ɢɧɬɟɪɚɤɬɢɜɬі 
ɛɚɣɥɚɧɵɫ ɠɚɫɚɭ ԛɲіɧ ɜɢɡɭɚɥɞɵ ɨɪɬɚ ɛɚɪ.   - XPresso. 

2003 Ɇɨɞɭɥɶɞің ɠɚңɚ ɧԝɫԕɚɫɵ ɩɚɣɞɚ ɛɨɥɚɞɵ.   BodyPaint 3DR2. 
Cinema 4D R8.5 ɠɚңɚɪɬɭɵ ɲɵԑɚɞɵ. 
ɀɚңɚ ɮɨɬɨɪɟɚɥɢɫɬіɤ ɟɦɟɫ ɪɟɧɞɟɪɢɧɝ ɦɨɞɭɥі (ɇɎɊ) 
ɲɵԑɪɵɥɞɵ - Sketch and Toon . 

2004 Cinema 4D R9 ɲɵԑɚɞɵ. ɀɚԕɫɚɪɬɵɥԑɚɧ ԧɧіɦɞіɥіɤ, 
ɩɚɣɞɚɥɚɧɭɲɵ ɢɧɬɟɪɮɟɣɫіɧɞɟɝі ɠɚңɚɥɵԕɬɚɪ. 

2005 Cinema 4D R9.5 ɧԝɫԕɚɫɵɧɚ ɠɚңɚɪɬɭ, ɫɨɧɞɚɣ-ɚԕ HAIR ɲɚɲɬɵ 
ԕԝɪɭԑɚ ɚɪɧɚɥԑɚɧ ɠɚңɚ ɦɨɞɭɥɶ ɲɵԑɚɪɵɥɞɵ. 
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2.1-ɤɟɫɬɟнің ɠаɥғаɫы 

ɀɵɥɵ ɋɢɩɚɬɬɦɚɫɵ 

2005 MAXON ɤɨɦɩɚɧɢɹɫɵ Cinema 4D R9 64-ɧің ɠɚңɚ ɧԝɫԕɚɫɵɧ 
ɲɵԑɚɪɚɞɵ ɠԥɧɟ ɨɫɵɥɚɣɲɚ 64-ɛɢɬɬіɤ ɠԛɣɟɧі ԕɨɥɞɚɭ ԛɲіɧ 3D 

ɝɪɚɮɢɤɚɥɵԕ ɪɟɞɚɤɬɨɪɥɚɪɵɧɵң ɚɥԑɚɲԕɵ ԧɧɞіɪɭɲіɫі ɛɨɥɵɩ 
ɬɚɛɵɥɚɞɵ. 

2006 4D 3D Mac / Intel ɩɥɚɬɮɨɪɦɚɫɵɧɞɚ ɠԝɦɵɫ іɫɬɟɭ ԛɲіɧ ɛіɪіɧɲі 
ɤԥɫіɛɢ ɩɚɤɟɬ ɛɨɥɵɩ ɬɚɛɵɥɚɞɵ. 
ɋɨɥ ɠɵɥɞɵң ɤԧɤɬɟɦіɧɞɟ R9.6 ɧԝɫԕɚɫɵɧɚ ɠɚңɚɪɬɭ ɠԥɧɟ 
MoGraph ɠɚңɚ ɦɨɞɭɥі ɲɵԑɚɪɵɥɞɵ, ɨɥ ɚɧɢɦɚɰɢɹ ɠԥɧɟ 

ɚɪɧɚɣɵ ɷɮɮɟɤɬіɥɟɪ ɫɚɥɚɫɵɧɞɚ Cinema 4D ɦԛɦɤіɧɞіɤɬɟɪіɧ 
ɟɞԥɭіɪ ɤɟңɟɣɬɟɞі. 

2006 ɠɵɥɞɵң 
ɚɹԑɵɧɞɚ 

MAXON Cinema 4D R10 ɲɵԑɚɪɚɞɵ. Ɉɫɵ ɧԝɫԕɚɧɵ ɛɚɫɬɚɩ   
BodyPaint 3D   ԕɨɫɵɦɲɚ ɦɨɞɭɥɶ ɟɦɟɫ, ɧɟɝіɡɝі ɛɭɦɚ ɛԧɥіɝі 
ɛɨɥɵɩ ɬɚɛɵɥɚɞɵ. Ȼɚԑɞɚɪɥɚɦɚɥɵԕ ɢɧɬɟɪɮɟɣɫ ԕɚɣɬɚ ԧңɞɟɥɞі, 
OpenGL ԕɨɥɞɚɭ ɤɟңɟɣɬіɥɞі, MOCCA ɬɚңɛɚɥɚɪ ɚɧɢɦɚɰɢɹ 
ɦɨɞɭɥі ɠԥɧɟ MoGraph ɦɨɞɭɥі ɠɚԕɫɚɪɞɵ. 

2007 ɀɚɡɞɵң ɛɚɫɵɧɞɚ R10 ɲɵԑɚɪԑɚɧɧɚɧ ɤɟɣіɧ ԕɨɥɞɚɧɭɲɵɥɚɪ ɦɟɧ 
ɬɟɫɬɟɪɥɟɪ ɚɧɵԕɬɚԑɚɧ ԕɚɬɟɥɟɪɞі ɬԛɡɟɬɭɞі ԕɚɦɬɢɬɵɧ Cinema 4D 
R10.111 ɧԝɫԕɚɫɵɧɚ ԕɵɡɦɟɬ ɠɚңɚɪɬɭɵ ɛɚɪ. 
Ԕɚɡɚɧɞɚ Cinema 4D R10.5 ɠɚңɚ ɧԝɫԕɚɫɵ. ɇɟɝіɡɝі 
ɛɚԑɞɚɪɥɚɦɚɧɵ ɠɚңɚɪɬɭɞɚɧ ɛɚɫԕɚ MOCCA 3, MoGraph, HAIR 
ɦɨɞɭɥɶɞɟɪіɧɟ ɞɟ ԧɡɝɟɪіɫɬɟɪ ɟɧɝіɡіɥɞі. 

12.08.2008  MAXON ɠɚңɚ Cinema 4D R11 ɠɚңɚɪɬɭɵɧ, Advanced Render 
3, BodyPaint 3D 4 . 

Ȼɚԑɞɚɪɥɚɦɚɞɚ ԕɚɬɟɥɟɪɞі ɬԛɡɟɬɟɬіɧ ɛіɪɧɟɲɟ ԕɵɡɦɟɬ 
ɠɚңɚɪɬɭɥɚɪɵ ɛɚɪ. ɀɚңɚɪɬɭɥɚɪ ɂɧɬɟɪɧɟɬ ɚɪԕɵɥɵ Cinema 4D-

ɝɟ ɨɪɧɚɬɵɥԑɚɧ ɚɜɬɨɦɚɬɬɵ ɠɚңɚɪɬɭ ɠԛɣɟɫі ɚɪԕɵɥɵ 
ԕɚɦɬɚɦɚɫɵɡ ɟɬіɥɟɞі. 

01.09.2009 Cinema 4D R11.5, MoGraph 2 ɠԥɧɟ ɠɚңɚ ɧԝɫԕɚɥɚɪɵ   
BodyPaint 3D 4.5 . 

ɒɵԑɚɪɵɥԑɚɧ Broadcast Edition. 
Ȼɚԑɞɚɪɥɚɦɚɧɵ ɠɟɞɟɥ ɤԧɪɫɟɬɭɞің ɚɣɬɚɪɥɵԕɬɚɣ ɠɵɥɞɚɦɞɵԑɵ. 
ɇɟɝіɡɝі ɠɚңɚɥɵԕɬɚɪɞɵң іɲіɧɞɟ «ɧɚԕɬɵ» ɞɚɧɚɥɚɪ, RAM 
ɨɣɧɚɬԕɵɲɵ, ɠɚңɚ ɫɭɪɟɬ ɦɟɧɟɞɠɟɪі, ԕɨɥɞɚɭ FBX 2010.0,   
PNG ɠԥɧɟ DPX, ɞɟɪɟɤɬɟɪɦɟɧ ɚɥɦɚɫɭɞɵ ɠɚԕɫɚɪɬɚɞɵ   Adobe 
After Effects ɠԥɧɟ Apple Motion, ɫɨɧɞɚɣ-ɚԕ MoGynamic 
ɦɨɞɭɥіɧɞɟ ɮɢɡɢɤɚɥɵԕ ԕԝɛɵɥɵɫɬɚɪɞɵ ɦɨɞɟɥɞɟɭɝɟ ɚɪɧɚɥԑɚɧ 
MoDynamics ɠԛɣɟɫі. 

01.09.2010 Cinema 4D R12 ɠԥɧɟ BodyPaint 3D R12. 
Ȼɚԑɞɚɪɥɚɦɚɥɵԕ ԕɚɦɬɚɦɚɫɵɡ ɟɬɭɞің ɠɚңɚ ɠԛɣɟɫі ɟɧɝіɡіɥɞі. 
ɇɟɝіɡɝі ɢɧɧɨɜɚɰɢɹɥɚɪ ɚɪɚɫɵɧɞɚ ԕɚɬɬɵ ɠԥɧɟ ɠԝɦɫɚԕ ɞɟɧɟɧің 
ɞɢɧɚɦɢɤɚɫɵɧɵң ɠɚңɚ ɠԛɣɟɫі, ɫɨɧɞɚɣ-ɚԕ ԕɨɫԕɵɲɬɚɪ ɛɚɪ.  
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01.09.2010 ɀɚңɚ ɞɢɧɚɦɢɤɚɥɵԕ ɠԛɣɟ IK, ɠɚңɚ PoseMorph ɠԥɧɟ ɫɚɥɦɚԕ 
ɦɟɧɟɞɠɟɪі. Ԕɨɥɞɚɭ OpenGL 3, ɋɵɡɵԕɬɵԕ ɩɪɨɰɟɫɫ (LWF)   
OpenGL ԕɨɥɞɚɭɵɦɟɧ, ɬԛɫ ɩɪɨɮɢɥɞɟɪі, ɮɨɬɨɦɟɬɪɢɹ ɠԥɧɟ 
ɠɚɪɵԕ ɤԧɡɞɟɪі IES, ɠɚңɚ ɞɟɮɨɪɦɚɬɨɪɥɚɪ ɠԥɧɟ ɲɟɣɞɟɪɥɟɪ,   
ȿɤі ɟɫɟɥɟɧɝɟɧ ɞԥɥɞіɤ , ԧɥɲɟɭɞің ɲɵɧɚɣɵ ɛіɪɥіɤɬɟɪі, ԕɵɡɦɟɬ 
ɤԧɪɫɟɬɭ ɦɟɧɟɞɠɟɪі. Python Ԕɨɥɞɚɭ. L-ɠԛɣɟɫі ɫɩɥɚɣɧɞɚɪ 
ԛɲіɧ. ɀԥɧɟ ɬɚԑɵ ɛɚɫԕɚɥɚɪ. 

01.08.2011 MAXON Cinema 4D R13 ɬɭɪɚɥɵ ɯɚɛɚɪɥɚɣɞɵ. ɀɟɬɤіɡɭ 2011 
ɠɵɥɞɵң ԕɵɪɤԛɣɟɤ ɚɣɵɧɚ ɠɨɫɩɚɪɥɚɧԑɚɧ. 
ɀɚңɚɥɵԕɬɚɪɞɵң іɲіɧɞɟ: ɮɢɡɢɤɚɥɵԕ ɤԧɪɫɟɬɭ, ɮɢɡɢɤɚɥɵԕ 
ɤɚɦɟɪɚ, 3D Ԕɨɡԑɚɥɵɫɬɚԑɵ ɛԝɥɵңԑɵɪɥɵԕ ɠԥɧɟ DOF, ԕɚɣɬɚ 
ԧңɞɟɥɝɟɧ ɲɟɣɞɟɪ ɠɟɪ ɚɫɬɵ ɲɚɲɵɪɚɭɵ, ɥɚɧɞɲɚɮɬɬɵ ɦɚɫɤɚ 
ɲɟɣɞɟɪɵ, 3D ɫɬɟɪɟɨ, ɛԝɥɲɵԕɟɬ ɠԛɣɟɫі, ɛԝɪԑɵɥɚɭ 
ԕɨɧɞɵɪԑɵɥɚɪɵɧ ԕԝɪɭɞɵң ԛɥɝі ɠԛɣɟɫі, ɤɟɣіɩɤɟɪɥɟɪɞің ԧɬɭі, 
ɫɚɥɦɚԕ ɠԛɣɟɫіɧɞɟɝі ɠɚԕɫɚɪɬɭɥɚɪ, ԧɡɚɪɚ ԥɪɟɤɟɬɬɟɫɭ 
ɞɟɮɨɪɦɚɬɨɪɵ, ɠɚңɚ ɧɚɜɢɝɚɰɢɹɥɵԕ ɠԛɣɟ, ԕɚɛɚɬɬɚɪԑɚ ԕɨɥɞɚɭ 
ɤԧɪɫɟɬɭ ɫɢɹԕɬɵ ɰɢɤɥɞіɤ (ɬɟɤ ԕɚɧɚ ɟɦɟɫ) ԕɨɡԑɚɥɵɫɬɚɪɞɵ ԕԝɪɭ 
ɠԛɣɟɫі OpenEXR, ɠɚңɚ ɧԝɫԕɚɥɚɪ Fbx ɠԥɧɟ Collada, Xref-ɞі 
ԕɚɣɬɚ ԧңɞɟɩ, ɠɚԕɫɚɪɬɵɥԑɚɧ ɢɧɬɟɪɮɟɣɫ ɠԥɧɟ ɬɚԑɵ ɛɚɫԕɚɥɚɪ. 
ɋɨɧɞɚɣ-ɚԕ ɢɧɬɟɪɮɟɣɫɬің ɞɢɡɚɣɧɵɧ ɠԥɧɟ ɛɚԑɞɚɪɥɚɦɚɧɵң 
ɥɨɝɨɬɢɩіɧ ԧɡɝɟɪɬɬі. 

01.08.2012 MAXON ɤɨɦɩɚɧɢɹɫɵ Cinema 4D R14 ɠɚɪɢɹɥɚɣɞɵ. 2012 
ɠɵɥɞɵң 31 ɬɚɦɵɡɵɧɞɚ ɠɟɬɤіɡіɥіɦɧің ɛɚɫɬɚɥɭɵ ɬɭɪɚɥɵ 
ɠɚɪɢɹɥɚɞɵ. ɂɧɧɨɜɚɰɢɹɥɚɪ ɚɪɚɫɵɧɞɚ - ԕԝɪɭԑɚ ɚɪɧɚɥԑɚɧ 
ɦԛɫіɧɞіɤ ԕԝɪɚɥ ɫɚɧɞɵԕ ɦԛɫіɧ, ɠɚԕɫɚɪɬɵɥԑɚɧ ɦɨɞɟɥɶɞɟɭ 
ԕԝɪɚɥɞɚɪɵ, ɤԧɪɫɟɬɭ ɠԥɧɟ ɬɚԑɵ ɛɚɫԕɚɥɚɪ. 

04.04.2013 MAXON ɤɨɦɩɚɧɢɹɫɵ Adobe After Effects ɩɚɤɟɬіɧɟ ԕɨɫɵɥԑɚɧ 
Cinema 4D Lite ɠԥɧɟ CINEWARE ɬɭɪɚɥɵ ɯɚɛɚɪɥɚɣɞɵ. ɀɚңɚ 
ɩɚɤɟɬ ԧɡ ɠɨɛɚɥɚɪɵɧɞɚ ԛɲԧɥɲɟɦɞі ɝɪɚɮɢɤɚɧɵң ɷɥɟɦɟɧɬɬɟɪіɧ 
ԕɨɥɞɚɧԑɵɫɵ ɤɟɥɟɬіɧ After Effects ɩɚɣɞɚɥɚɧɭɲɵɥɚɪɵɧɚ 
ɚɪɧɚɥԑɚɧ, ɫɨɧɞɚɣ-ɚԕ 3D ɞɟɪɟɤɬɟɪіɦɟɧ ɠԝɦɵɫ ɩɪɨɰɟɫіɧ 
ɠɟңіɥɞɟɬɭ ԛɲіɧ ɠɚɫɚɥԑɚɧ. 

22.07.2013 MAXON ɛɚԑɞɚɪɥɚɦɚɫɵɧɵң ɠɚңɚ ɛɭɵɧɵɧɚ ɚɪɧɚɥԑɚɧ Cinema 
4D R15-ɧɵ ɠɚɪɢɹɥɚɣɞɵ. Ɇɨɞɟɥɶɞɟɭ ԕԝɪɚɥɞɚɪɵɧɵң 
ɠɚңɚɪɬɭɥɚɪɵɧ ԝɫɵɧɚɞɵ (ɠɚңɚ Bevel, Slide ɠԥɧɟ ɬ. ɛ), 
ɦԛɫіɧɞіɤ ɦɨɞɟɥɶɞɟɭ ɮɭɧɤɰɢɹɥɚɪɵ ɠɚңɚɪɬɵɥɞɵ, 
ɜɢɡɭɚɥɢɡɚɰɢɹ ɭɚԕɵɬɵ ɦɟɧ ɫɚɩɚɫɵɧ ɬɟɡɞɟɬɟɬіɧ ɠɚңɚ 
ɠɚԣɚɧɞɵԕ ɠɚɪɵԕɬɚɧɞɵɪɭ ɦԛɦɤіɧɞіɤɬɟɪі ɦɟɧ ɛɚɫԕɚ ɞɚ 
ԧɡɝɟɪіɫɬɟɪɞі ԕɚɦɬɢɬɵɧ ɤԧɪɫɟɬɭ ɚɣɬɚɪɥɵԕɬɚɣ ɠɚңɚɪɬɵɥɞɵ. 
NET Render-ɞі ɚɥɦɚɫɬɵɪɚɬɵɧ ɠɟɥіɝɟ ɧɟɝіɡɞɟɥɝɟɧ ɬɚɪɚɬɭɞɵ 
ɤԧɪɫɟɬɭ ɠԛɣɟɫі ɛɨɥɵɩ ɬɚɛɵɥɚɬɵɧ Team Render ԝɫɵɧɵɥɞɵ. 
Ȼɚɫԕɚ ɛɚԑɞɚɪɥɚɦɚ ɦԛɦɤіɧɞіɤɬɟɪі ԕɨɫɵɥɞɵ ɠԥɧɟ ɠɚңɚɪɬɵɥɞɵ. 
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04.08.2014 MAXON Cinema 4D R16 ɠɚңɚ ɧԝɫԕɚɫɵɧ ɠɚɪɢɹɥɚɣɞɵ. ɀɚңɚ 
ɧԝɫԕɚɞɚ ɩɨɥɢɝɨɧɚɥɞɵ ɠԥɧɟ ɦԛɫіɧɞіɤ ɦɨɞɟɥɶɞɟɭ ɠԥɧɟ 
ɜɢɡɭɚɥɢɡɚɰɢɹ ԕԝɪɚɥɞɚɪɵɧɵң ɦԛɦɤіɧɞіɤɬɟɪі ɤɟңɟɣɬіɥɞі, 
ɫɨɧɞɚɣ-ɚԕ ԕɨɡԑɚɥɵɫ ɬɪɟɤɟɪі ɤɚɦɟɪɚɥɚɪ ɦɟɧ 
ɨңɬɚɣɥɚɧɞɵɪɵɥԑɚɧ ɠԝɦɵɫ ɚԑɵɧɞɚɪɵ. Ȼԝɞɚɧ ɛɚɫԕɚ, ɤԧɩ 
ԕɚɛɚɬɬɵ ɪɟɮɥɟɤɫɢɹ ɚɪɧɚɫɵ ɛɚɪ ɦɚɬɟɪɢɚɥɞɚɪɞɵ ɠɚɫɚɭ 
ɦԛɦɤіɧɞіɤɬɟɪі ԕɨɫɵɥɞɵ, Team Render Server ԕɨɫɵɥɞɵ, 
ɦɚɬɟɪɢɚɥɞɚɪ ɦɟɧ ɨɛɴɟɤɬіɥɟɪ ɤіɬɚɩɯɚɧɚɥɚɪɵ ɚɣɬɚɪɥɵԕɬɚɣ 
ԕɚɣɬɚ ԧңɞɟɥɞі. ɀɚңɚ ԧɡɚɪɚ ԥɪɟɤɟɬɬɟɫɭ ɬɟɬіɝі ɩɟɣɮɨɧɞɵ, 
ɤɨɮɟɧі ɠԥɧɟ ɩɨɥɢɝɨɧ ɬɚңɞɚɭ ɬɟɝɬɟɪіɧ ɩɚɣɞɚɥɚɧɵɩ, ɠԛɝіɪɝі 
ɦɟɧ ɬіɧɬɭіɪɞің ɬԛɣɦɟɥɟɪіɧің ԕɨɡԑɚɥɵɫɵ ɬɭɪɚɥɵ ɚɥɵɧԑɚɧ 
ɚԕɩɚɪɚɬԕɚ ɧɟɝіɡɞɟɥɝɟɧ ɨɛɴɟɤɬіɥɟɪɞің ɤɟɣɛіɪ ɤԧɪіɧіɫɬɟɪіɧ 
ɠɚɫɚɭԑɚ ɦԛɦɤіɧɞіɤ ɛɟɪɟɞі. ɉɨɥɢ ԕɚɪɵɧɞɚɲ (Poly Pen) ԥɪɬԛɪɥі 
ɪɟɠɢɦɞɟɪɞɟ ɩіɫіɪɭ ɠԥɧɟ ɤԧɩіɪ ԕԝɪɚɥɞɚɪɵɧ іɲіɧɚɪɚ 
ɚɭɵɫɬɵɪɭԑɚ ɠԥɧɟ ɩɨɥɢɝɨɧɞɚɪɞɵ, ɫɨɧɵң іɲіɧɞɟ ɪɟɬɨɩɨɥɨɝɢɹ 
ɩɪɨɰɟɫіɧ ɠɟңіɥɞɟɬɟɬіɧ ɨɛɴɟɤɬіɥɟɪɞі ɬɚɪɬɭԑɚ ɦԛɦɤіɧɞіɤ 
ɛɟɪɟɞі. ɉɚɦɬɟɪ ɞɟɮɨɪɦɚɬɨɪɵ ɩɨɥɢɝɨɧɚɥɶɞɵ ɨɛɴɟɤɬіɥɟɪɝɟ 
ɛԝɡɚɭɞɵ ɛԝɡɛɚɣɬɵɧ ԕɨɫɭԑɚ ɦԛɦɤіɧɞіɤ ɛɟɪɟɞі, ɤԧɩɬɟɝɟɧ 
ɞɟɮɨɪɦɚɬɨɪɥɚɪ ԥɥɫіɪɟɭ ɮɭɧɤɰɢɹɥɚɪɵɧ ɚɬԕɚɪɚɞɵ. 
ɉɚɪɚɦɟɬɪɥіɤ ɫɩɥɚɣɧ «Gear» ɚɣɬɚɪɥɵԕɬɚɣ ɠɚԕɫɚɪɞɵ. 
Ʉԧɪіɧіɫɬɟɝі ɩɨɥɢɝɨɧɚɥɞɵ ɧɵɫɚɧɞɚɪɞɵң ɩɪɨɛɥɟɦɚɥɵ 
ɚɣɦɚԕɬɚɪɵɧ ɤԧɪɫɟɬɟɬіɧ ɪɚɦɤɚɧɵ ɬɟɤɫɟɪɭ ɮɭɧɤɰɢɹɫɵ ɛɨɥɞɵ. 
Restore Breakdown ɤɨɦɚɧɞɚɫɵ Catmull-Clark ɚɥɝɨɪɢɬɦіɦɟɧ 
ɬɟɝіɫɬɟɥɝɟɧ ɨɛɴɟɤɬіɧің ɫɵɧɭ ɞɟңɝɟɣіɧ ɬԧɦɟɧɞɟɬɟɞі, ɦԛɫіɧɞіɤ 
ɦɨɞɟɥɶɞɟɭ ɬɟɝіɧɞɟɝі ɩіɲіɧіɧ ɫɚԕɬɚɩ, ɛԝɡɵɥɭ ɞɟңɝɟɣіɧ ԧɡɝɟɪɬɭ 
ɦԛɦɤіɧɞіɝіɧ ɛɟɪɟɞі. ɀɚңɚ ԕɨɡԑɚɥɬԕɵɲ ɮɨɬɨɝɪɚɮɢɹɥɵԕ ɟɦɟɫ 
ɜɢɡɭɚɥɢɡɚɰɢɹ ɠԥɧɟ ɲɚɲɬɵ ɜɢɡɭɚɥɢɡɚɰɢɹɥɚɭ ɨɫɵ ɩɪɨɰɟɫɬɟɪɝɟ 
ԕɵɡɦɟɬ ɟɬɟɞі ɠԥɧɟ ԕɚɡіɪ Sketch & Toon ɠԥɧɟ ɲɚɲɬɵң ԥɫɟɪіɧ 
ɛіɪ ɠɨɥɦɟɧ ɟɫɟɩɬɟɭɝɟ ɦԛɦɤіɧɞіɤ ɛɟɪɟɞі, ɛԝɥ ɠɵɥɞɚɦɵɪɚԕ 
ɠԥɧɟ ɚɡ ɲɟɤɬɟɭɥɟɪɦɟɧ. ɀɚңɚ ɦԛɦɤіɧɞіɤɬɟɪ «Solo» 
ɨɛɴɟɤɬіɥɟɪɞі ɤԧɪɫɟɬɭ ԛɲіɧ ɤԧɪɭɝɟ ɦԛɦɤіɧɞіɤ ɛɟɪɟɞі. Ⱥɥ «ɍɄ-

ɉɢɪɥɟɪ» ɠɚңɚ ԕԝɪɚɥɵ ɐɢɥɢɧɞɪɥіɤ ɍɄ-ɧɵң ɨɛɴɟɤɬіɥɟɪіɧ 
ɠɚɫɚɭɞɵ ɠɟңіɥɞɟɬɟɞі. ɋɨɧɞɚɣ-ɚԕ, ɤԧɪɧɟɤіɥіɤɬɟɝі ɟɫɤɟɪɬɭɥɟɪɞі 
ɠɚɫɚɭ ɠԥɧɟ ɠԝɦɵɫ іɫɬɟɭ ԛɲіɧ ɠɚңɚ ɮɭɧɤɰɢɹɥɚɪ ɞɚ ɛɨɥɞɵ, 
ɫɨɧɞɚɣ-ɚԕ, ɞɟɪɟɤɬɟɪɞі ɢɦɩɨɪɬɬɚɭ ɠԥɧɟ ɷɤɫɩɨɪɬɬɚɭ 
ɦԛɦɤіɧɞіɤɬɟɪі ɤɟңɟɣɬіɥɞі. Fbx ɠԥɧɟ Alembic. Ȼԝɥ ɧԝɫԕɚ 
ɚɥԑɚɲ ɪɟɬ Siggraph 2014 ɤɨɧɮɟɪɟɧɰɢɹԑɚ ԝɫɵɧԑɚɧ ɤɟɡ.  ɠɵɥԑɵ 
ɬɚɦɵɡ. 

04.08.2015 MAXON ɤɢɧɨɬɟɚɬɪɵ 4D R17 ɬɭɪɚɥɵ ɠɚɪɢɹɥɚɣɞɵ ɠԥɧɟ ɨɫɵ 
ɧԝɫԕɚɧɵ ɛіɪ ɚɣɞɚɧ ɤɟɣіɧ ɲɵԑɚɪɚɞɵ.  
ɀɚңɚ ɧԝɫԕɚɞɚ ɤɟɥɟɫі ɦԛɦɤіɧɞіɤɬɟɪ ɛɚɪ: 

 



 

30 

2.1-ɤɟɫɬɟнің ɠаɥғаɫы 

ɀɵɥɵ ɋɢɩɚɬɬɦɚɫɵ 

04.08.2015 Ʉԧɪɫɟɬіɥɟɬіɧ ԕɚɛɚɬɬɚɪɞɵң ɦԛɦɤіɧɞіɤɬɟɪіɧ ԕɚɦɬɢɬɵɧ 
ɤԧɲіɪɦɟɥɟɪ ɠԛɣɟɫі ɠԥɧɟ ɛіɪ ɮɚɣɥɞɚԑɵ ɠɨɛɚɧɵң ԥɪɬԛɪɥі 
ɧԝɫԕɚɥɚɪɵɧ ɠɚɫɚɭԑɚ ɦԛɦɤіɧɞіɤ ɛɟɪɟɞі ɠԥɧɟ ɨɫɵ ɧԝɫԕɚɥɚɪɞɵ 
ɬԛɪɥі ɠɨɥɞɚɪɦɟɧ ɞԝɪɵɫ ɟɫɟɩɬɟɦɟɭ ɦԛɦɤіɧɞіɝіɧ ɛɟɪɟɞі. 
Ʉɚɦɟɪɚ ɥɢɧɡɚɫɵɧɵң ɛԝɪɦɚɥɚɧɭ ԥɫɟɪіɧ ɟɫɟɩɬɟɭ ɠԥɧɟ ԕɨɥɞɚɧɭ 
ԕԝɪɚɥɞɚɪɵ. 

ɋɩɥɚɣɧɞɚɪɞɵ ɠɚɫɚɭ ɠԥɧɟ ԧңɞɟɭɞің ɠɚңɚ ԕԝɪɚɥɞɚɪɵ. 
Ɇԛɫіɧɞіɤ ɠԥɧɟ ɩɨɥɢɝɨɧɚɥɞɵ ɦɨɞɟɥɶɞɟɭ ԕԝɪɚɥɞɚɪɵɧ 
ɠɟɬіɥɞіɪɭ. 
Ⱥɧɢɦɚɰɢɹɥɵԕ ԕԝɪɚɥɞɚɪɞɵң ɤԧɩɬɟɝɟɧ ɠɟɬіɫɬіɤɬɟɪі. 
ɂɧɬɟɝɪɚɰɢɹ Houdini ԕɨɡԑɚɥɬԕɵɲɵ ɠԥɧɟ ɢɦɩɨɪɬ ɮɨɪɦɚɬɵ   
ȿɫɤіɪɤɟңіɡ (SKP). ɂɦɩɨɪɬ ɩɟɧ ɷɤɫɩɨɪɬ ɮɨɪɦɚɬɵ ɬԛɛɟɝɟɣɥі 
ɠɚңɚɪɬɵɥɞɵ OBJ, ɫɨɧɞɚɣ-ɚԕ ɛɚɫԕɚ ɮɨɪɦɚɬɬɚɪ ɚɪԕɵɥɵ 
ɞɟɪɟɤɬɟɪ ɚɥɦɚɫɭ ɦԛɦɤіɧɞіɤɬɟɪіɧ ɤɟңɟɣɬɟɞі. 

25.06.2016 Cinema 4D R18 ɲɵԑɚɪɵɥɵɦɵɧ ɠɚɪɢɹɥɚɣɞɵ. 
 ɤԧɩɠɚԕɬɵ ɦɨɞɟɥɶɞɟɭ ԛɲіɧ ɩɵɲɚԕɬɚɪɞɵң ɠɚңɚ 

ɠɢɵɧɬɵԑɵ; 

 ɠɚңɚ ɧɵɫɚɧ Ɉɛɴɟɤɬіɥɟɪɞі ɛԧɥɲɟɤɬɟɭ ԛɲіɧ ȼɨɪɨɧɢɞің 
ɛԝɡɭɵ; 

 ɠɚңɚ ԥɫɟɪɥɟɪ, ɠɚңɚɪɬɵɥԑɚɧ ɤɥɨɧɧɵң ɧɵɫɚɧɵ; 

 ɚɧɢɦɚɰɢɹɞɚ Quanterions ɩɚɣɞɚɥɚɧɭ ɮɭɧɤɰɢɹɥɚɪɵ; 

 SubDiv ɚɲɵңɵɡ; 

 ɠɚңɚ ɲɟɣɞɟɪɥɟɪ; 

 ɦԛɫіɧ ԛɥɝіɫі ԛɲіɧ ɩіɫіɪɭ ɠԛɣɟɫіɧ ɠɟɬіɥɞіɪɭ; 

 ԕɨɫɵɥԑɚɧ ɨɛɴɟɤɬіɧі ɛɚԕɵɥɚɭ ɮɭɧɤɰɢɹɫɵ; 

 ɤԧɪɧɟɤі ɧɵɫɚɧ ɨɛɴɟɤɬіɥɟɪɞі, SSAO ɮɭɧɤɰɢɹɥɚɪɵɧ ɠԥɧɟ 
ԕԝɣɵɥɭɵɧ ɤԧɪɫɟɬɟ ɚɥɞɵ; 

 ɛɚɫԕɚ ԧɡɝɟɪіɫɬɟɪ. 

31.07.2017 Cinema 4D R19 ɲɵԑɚɪɵɥɵɦɵ ɬɭɪɚɥɵ ɯɚɛɚɪɥɚɣɞɵ. ɀɚңɚ 
ɦԛɦɤіɧɞіɤɬɟɪ ɦɟɧ ԧɡɝɟɪіɫɬɟɪ ɚɪɚɫɵɧɞɚ ɦɵɧɚɥɚɪ ɛɚɪ: 
 Voronoi ɡɚԕɵɦɞɚɧɭɥɚɪɵɧɵң ɠɚԕɫɚɪɬɭɥɚɪɵ: 

ɤɨɧɧɟɤɬɨɪɥɚɪɞɵ, ɠɟɥіɦɞі, ԕɨԕɵɫ ɞɟɮɨɪɦɚɰɢɹɫɵɧ, 
ԝɹɲɵԕɬɚɪɞɵ ɦɚɫɲɬɚɛɬɚɭɞɵ, ɫԝɪɵɩɬɚɭɞɵ ɠɚԕɫɚɪɬɭ ɠԥɧɟ 
ɬ.ɛ.; 

 ɩɨɥɢɝɨɧɞɵ ɚɡɚɣɬɭ ɨɛɴɟɤɬіɫі; 
 ɛԧɥɲɟɤɬɟɪɞің ԥɪɬԛɪɥі ɞɟңɝɟɣɥɟɪіɧ ԕɨɥɞɚɧɚɬɵɧ ɧɵɫɚɧ; 

 ɞɵɛɵɫ ɷɮɮɟɤɬɨɪɵ; 

 ɫɮɟɪɚɥɵԕ ɤɚɦɟɪɚ; 

 ɠɚԕɫɚɪɬɵɥԑɚɧ ԕɨɡԑɚɥɵɫ ԕɚɞɚԑɚɥɚɭɵ ɛɟɣɧɟɞɟɧ ԛɲ 
ԧɥɲɟɦɞі ɧɵɫɚɧɞɚɪɞɵ ɠɚɫɚɭ ɦԛɦɤіɧɞіɝіɧ ԕɨɫԕɚɧ; 
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ɀɵɥɵ ɋɢɩɚɬɬɦɚɫɵ 

31.07.2017  ɫɚɥɦɚԕɬɚɪɞɵ ԕԝɪɭ ɩɪɨɰɟɫіɧ ɠɚԕɫɚɪɬɬɵ, ɦɵɫɚɥɵ, 
ɬɚңɛɚɥɚɪɞɵ ɠɚɛɞɵԕɬɚɭ ԛɲіɧ; 

 PoseMorph PSD; 

 GPU ɧɟɝіɡіɧɞɟɝі ɠɚңɚ ɜɢɡɭɚɥɢɡɚɰɢɹ ԕɨɡԑɚɥɬԕɵɲɵ 
ProRender ԕɨɫɭ; 

 BodyPaint 3D ɟɧɞі OpenGL ɩɚɣɞɚɥɚɧɚɞɵ; 

 ɠɚԕɫɚɪɬɵɥԑɚɧ ɤԧɪіɧіɫ: ԧɪіɫ ɬɟɪɟңɞіɝі, ɧɵɫɚɧɞɚɪɞɵң 
ɤԧɪіɧіɫі; 

 UV ԕԝɪɚɥɞɚɪɵɧ ɠɟɬіɥɞіɪɭ, ɞɟɪɟɤɬɟɪɦɟɧ ɚɥɦɚɫɭ ɠԥɧɟ 
ɛɚɫԕɚ ɞɚ ɛɚԑɞɚɪɥɚɦɚɥɚɪ; 

03.09.2018 Cinema 4D R20 ɠɟɬɤіɡіɥіɦіɧің ɛɚɫɬɚɥɭɵ. Ȼɚɫԕɚ ɧԥɪɫɟɥɟɪɦɟɧ 
ԕɚɬɚɪ, ɠɚңɚ ɧԝɫԕɚɞɚ ɤɟɥɟɫі ɠɚңɚ ɦԛɦɤіɧɞіɤɬɟɪ ɦɟɧ 
ɠɚԕɫɚɪɬɭɥɚɪ ɛɚɪ: 
 ɬɨɪɚɩɬɚɪԑɚ ɧɟɝіɡɞɟɥɝɟɧ ɦɚɬɟɪɢɚɥɞɚɪ. Ɇɚɬɟɪɢɚɥɞɚɪɞɵң 

ɪɟɞɚɤɬɨɪɵ ɠԥɧɟ 100-ɞɟɧ ɚɫɬɚɦ ɬԛɣіɧɞɟɪ, ɢɧɬɟɪɮɟɣɫ 
ɪɟɞɚɤɬɨɪɵ. 

 OpenVDB ԕɨɥɞɚɭɵ, ɤԧɥɟɦɞі ɦɨɞɟɥɶɞɟɭ ɦԛɦɤіɧɞіɤɬɟɪі. 
 ԧɪіɫɬɟɪ, ԥɪɬԛɪɥі ɝɟɧɟɪɚɬɨɪɥɚɪɞɚ, ɞɟɮɨɪɦɚɬɨɪɥɚɪɞɚ, 

ɬɟɝɬɟɪɞɟ ɠԥɧɟ ɩɚɣɞɚɥɚɧɵɥɭɵ ɦԛɦɤіɧ ɤɟң ɚɭԕɵɦɞɵ 
ɮɭɧɤɰɢɨɧɚɥɞɵ ɚɬɬɟɧɸ ɨɛɴɟɤɬіɥɟɪі ɬ.ɛ 

 CAD ɮɨɪɦɚɬɵɧɞɚԑɵ ɢɦɩɨɪɬ: IGES (ɠɚңɚɞɚɧ ɠɚɫɚɥԑɚɧ), 
JT, Solidworks, STEP, Catia. 

 ProRender ɠɚңɚɪɬɭ. 
 ɬԛɪɥі ɧɵɫɚɧɞɚɪɞɵ ԧңɞɟɭɝɟ ɠԥɧɟ ɜɢɡɭɚɥɢɡɚɰɢɹɥɚɭԑɚ 

ɦԛɦɤіɧɞіɤ ɛɟɪɟɬіɧ ɛіɪɧɟɲɟ ɞɚɧɚ. 
 ԕɨɡԑɚɥɵɫ ԕɚɞɚԑɚɥɚɭ ɠԛɣɟɫіɧ ɠɟɬіɥɞіɪɭ. 

 

2.6 Adobe ɤɨɦɩɚɧɢɹɫɵɧɵң After Effects ɋɋ ɩɪɨɝɪɚɦɦɚɫɵ 

 

Ȼԝɥ ɛɚԑɞɚɪɥɚɦɚɧɵң ɫɨɧɲɚɥɵԕɬɵ ɟɪɟɤɲɟ ɛɨɥɭɵ, ɛԝɥ ɫɵɡɵԕɬɵԕ ɛɟɣɧɟ 
ԧңɞɟɭ ɛɨɣɵɧɲɚ ɛɚɫԕɚ ɩɚɤɟɬɬɟɪɝɟ ԕɚɪɚԑɚɧɞɚ ɤԧɪɧɟɤі ԥɫɟɪɥɟɪ ɠɚɫɚɭ ԛɲіɧ 
ɵңԑɚɣɥɵ. After Effects, «Photoshop» ɫɢɹԕɬɵ ɛɚԑɞɚɪɥɚɦɚ ɛɟɣɧɟɥɟɪɞі ԧңɞɟɭɝɟ 
ɚɪɧɚɥԑɚɧ. ɋіɡ After Effects ɠԥɧɟ Photoshop ɛɚԑɞɚɪɥɚɦɚɫɵɧ ɫɚɥɵɫɬɵɪɫɚɧɵɡ  ɨɥ 
ɨɧɵң ɨңɚɣɥɵɥɵԑɵ ɦɵɫɚɥɵ, ɫɭɪɟɬ ԧңɞɟɭɝɟ ɚɪɧɚɥԑɚɧ ɛіɪɞɟɣ ԕɚɪɚɠɚɬ 
ɦɚɫɫɚɫɵɧɵң ɪɟɬіɧɞɟ, ԝԕɫɚɫɬɵԕɬɚɪ ɤԧɩ ɬɚɛɭԑɚ ɛɨɥɚɞɵ . Ȼԝɥ ɛɚԑɞɚɪɥɚɦɚ –  ԧɡ  
ɫɚɥɚɫɵɧɞɚ ɠɚɥԑɵɡ ɤԧɲɛɚɫɲɵɫɵ ɪɟɬіɧɞɟ ɚɥɞɵңԑɵ ԕɚɬɚɪɞɚ Adobe Photoshop 
ɛɨɥɵɩ ɚɬɚɥɚɞɵ, ɛіɪɚԕ After Effects ɤɟɣіɧ ɛɟɣɧɟ ɪɟɞɚɤɬɨɪɵ Adobe ԛɲіɧ ɛɚɥɚɦɚ 
ɪɟɬіɧɞɟ ɤԧɩ ԕɚɠɟɬɬі ɛɨɥɭɵ ɦԛɦɤіɧ ɟɦɟɫ ɫɢɹԕɬɵ ɛɨɥɵɩ ɬɚɛɵɥɚɞɵ. Ɉɥɚɪɞɵң 
ɚɪɚɫɵɧɞɚ ɛіɡ Autodesk, Fusion, ɧɟɦɟɫɟ ԧɬɟ ɠɚԕɫɵ ɜɢɞɟɨ ɪɟɞɚɤɬɨɪɵ Nuke 
ɬɭɪɚɥɵ ɬɭɪɚɥɵ ɟɫɬɟ ɛɨɥɚɞɵ. ȿɝɟɪ ɫіɡ ɬɚɥɩɵɧɫɚңɵɡ , ɨɧɞɚ ɫіɡ ɠɚңɚɪɬɵɥԑɚɧ 
ɛɚԑɞɚɪɥɚɦɚɧɵ ɛɚɣɤɚɣɫɵɡ, ɛԝɥ ɛԥɫɟɤɟɥɟɫɬіɤ After Effects ɢɧɬɟɪɮɟɣɫіɧɟɧ ɤɟɣіɧ 
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ɛɚɫɬɵ ɨɪɵɧ ɚɥɚɞɵ, ɫɟɛɟɛі ɨɥ ԕɚɪɚɩɚɣɵɦ ɠԥɧɟ ɬԛɫіɧіɤɬі , ɠԥɧɟ ɬɚԑɵ ɛіɪ 
ԕɭɚɧɬɚɪɥɵԕ ɠɚɣɬ ɨɥ ɬԛɪɥі ɤɨɦɩɶɸɬɟɪɥіɤ ɚɩɩɚɪɚɬɬɵԕ ԕɨɡԑɚɥɬԕɵɲ ɬԝɪɚԕɬɵ 
ɠԝɦɵɫɵɧ ɠɚɫɚɭ  ԛɲіɧ ԧɬɟ ԕɨɥɚɣɥɵ. After Effects CC ɩɪɨɝɪɚɦɦɚɫɵɧɵң 
ɢɧɬɟɪɮɟɣɫі 2.1-ɫɭɪɟɬɬɟ ɤԧɪɫɟɬіɥɝɟɧ 

 

 
 

2.1-ɫɭɪɟɬ – After Effects CC ɩɪɨɝɪɚɦɦɚɫɵɧɵң ɢɧɬɟɪɮɟɣɫі 
 

Ȼԝɥ ɜɢɞɟɨɪɟɞɚɤɬɨɪɞɵң ɛɚɫɬɵ ɦɚԕɫɚɬɵ ɤɨɦɩɨɡɢɬɢɧɝ, ɨɥ ɞɚԑɵ ԥɪɬԛɪɥі 
ɤɟɫɤіɧɞɟɪɞің ɛіɪіɝɭі, ɛԧɥɟɤ ɮɪɚɝɦɟɧɬɬɟɪɞің ԕɨɫɵɥɭɵ, «ɩɪɢɱɟɫɵɜɚɧɢɟ» 
ɛɟɣɧɟɧің  ɠԥɧɟ  motion graphics ɩɚɣɞɚ ɛɨɥɭɵ. After Effects ԥɪɛіɪ ɧԝɫԕɚɫɵ 
ɠɵɥɞɚɧ ɠɵɥԑɚ ɠɚԕɫɚɪɭɞɚ. Ʉԧɪɧɟɤі ԥɫɟɪɥɟɪ ԥɡіɪɥɟɭɲіɥɟɪ  ɤɨɦɩɶɸɬɟɪɥіɤ 
ɝɪɚɮɢɤɚ, ɛɟɣɧɟ ɞɢɪɟɤɬɨɪɵ, ɚɧɢɦɚɬɨɪɥɚɪ,  ɜɢɡɭɚɥɶɞɵ ɷɮɮɟɤɬ ɦɚɦɚɧɞɚɪɵ -  

ɨɥɚɪɞɵң ɛɚɪɥɵԑɵ ɦɚɬɟɪɢɚɥɞɵ ԧңɞɟɭ ԛɲіɧ ɛɟɣɧɟ ɨɫɵ ɛɚԑɞɚɪɥɚɦɚɧɵң 
ɪɟɞɚɤɬɨɪɵɧ ɩɚɣɞɚɥɚɧɭԑɚ ɛɨɥɚɞɵ. Adobe ɛɚԑɞɚɪɥɚɦɚɫɵ ɬɭɪɚɥɵ ɚɣɬɚɧɵɧ 
ɛɨɥɫɚԕ, ɨɥ ɲɭ ɬԛɡɟɬɭ, ɬԛɫі, ɝɟɨɦɟɬɪɢɹɥɵԕ ԧɡɝɟɪіɫɬɟɪ, ԥɫɟɪɥɟɪіɧ ɲɟɤɫіɡ ɫɚɧɵ 
(ɟɤі ɫɬɚɧɞɚɪɬɬɵ ɠԥɧɟ ԛɲіɧɲі ɬɚɪɚɩ ɚɲɚɫɵ), ɚɲɵԕɬɵԕ ɠԥɧɟ ԝɫɚԕ-ɛɚɩɬɚɭ ɛɚɪ 
ɦɚɫɤɚ ɬɚңɞɚɥԑɚɧ ɚɣɦɚԕɬɵ ɠԝɦɵɫ - After Effects CC 2014 ɬіɡіɦɞɟɥɝɟɧ 
ɦԛɦɤіɧɲіɥіɤɬɟɪі ɬɭɪɚɥɵ ԝɡɚԕ ɭɚԕɵɬ ɛɨɣɵ ɚɣɬɚ ɛɟɪɫɟɤ ɛɨɥɚɞɵ. Ⱥɥɚɣɞɚ ɛіɡ 
Creative Cloud ɛɚԑɞɚɪɥɚɦɚɫɵɧ ɞɚ  ɬɢɟɫіɥі ɟɫɬɟɧ ɲɵԑɚɪɦɚɭɵɦɵɡ ɤɟɪɟɤ  , 
ɛɚԑɞɚɪɥɚɦɚɧɵң ɚɬɚɭɵ SS ɩɪɟɮɢɤɫ ɬɭɪɚɥɵ ԝɦɵɬɩɚңɵɡ. Ɉɧɵң ɛɚɫɬɵ ɟɪɟɤɲɟɥіɝі 
- ɞɟɪɟɤɬɟɪ ԕɚɲɵԕɬɚɧ ɫɟɪɜɟɪіɦɟɧ ɫɢɧɯɪɨɧɞɚɥԑɚɧ, ɫɨɧɞɵԕɬɚɧ ɮɨɪɫ-ɦɚɠɨɪɞɵң 
ɤɟɫіɪіɧɟɧ ɠɨԑɚɥɭɵ ɟɤіɬɚɥɚɣ ɛɨɥɵɩ ɬɚɛɵɥɚɬɵɧ ɮɨɪɦɚɬ ɨɩɟɪɚɰɢɹɫɵ. Ԥɫіɪɟɫɟ 
ɤɟɣɞɟ ԝɠɵɦɞɵԕ ɠԝɦɵɫ ɧɟɦɟɫɟ ɛіɪɧɟɲɟ ɠԝɦɵɫ ɫɬɚɧɰɢɹɥɚɪɵɦɟɧ ɫɟɪіɤɬɟɫɭ 
ɲɵɧ ɦԥɧіɧɞɟ ɵңԑɚɣɥɵ. Ȼԝɥ  ɬԥɠіɪɢɛɟɧі ɛіɡ ɛԝɥɬɬɵ ɤɟɲіɤɬіɪɭ ɠԝɦɵɫɵ ɞɟɩ 
ɚɣɬɭɵɦɵɡԑɚ ɛɨɥɚɞɵ. Ȼԝɥɬɬɵ ɛɚԑɞɚɪɥɚɦɚɧɧɵң ɩɚɣɞɚɥɚɧɭ  ɚɪɬɵԕɲɵɥɵԕɬɚɪɵɧɚ  
ɬɨԕɬɚɥɫɚԕ : ɠɵɥɞɚɦɞɵԑɵ ɦɟɧ ɫɟɧіɦɞіɥіɝіɧ, ɞɟɪɟɤɬɟɪɝɟ ԥɦɛɟɛɚɩ ԕɨɥ ɠɟɬɤіɡɭі. 
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Ȼԝɥ ɛɚԑɞɚɪɦɚɧɵ ɬɢіɦɞі ԕɨɥɞɚɧɭ ԛɲіɧ ɨɧɥɚɣɧ ɤɨɧɰɟɩɰɢɹɫɵɧ ɬɢɹɧɚԕɬɵ ɛіɥɭ 
ԕɚɠɟɬ. Ⱥɥɚɣɞɚ ɛіɡ ɤɟɣɛіɪ ɤԛɪɞɟɥі ɛɚԑɞɚɪɥɚɦɚɧɵң  ɞɟɪɟɤɬɟɪіɦɟɧ  ɞɟ ɠԝɦɵɫ 
іɫɬɟɭ ɛіɥɭіɦіɡ  ɤɟɪɟɤ. Effects ɛɚԑɞɚɪɥɚɦɚɫɵɧɵң  ɦԛɦɤіɧɞіɝі ɛɵɥɚɣɲɚ ɚɣɬԕɚɧɞɚ, 
ɠɨԑɚɪɵɞɚ ɚɣɬɵɥɵɩ ɤɟɬɤɟɧ ɬɚɥɚɩɬɚɪԑɚ ɲɟɤɬɟɥɦɟɣɞі. Ɉԑɚɧ ɨɫɵ ɛɟɣɧɟ 
ɪɟɞɚɤɬɨɪɞɵң  ɫɨңԑɵ ɧԝɫԕɚɥɚɪɵɧɵң  ԛɲ ԧɥɲɟɦɞі ɛɟɣɧɟ ԥɫɟɪɥɟɪіɧ іɫɤɟ ɚɫɵɪɭ 
ԛɲіɧ ɤԧɩɬɟɝɟɧ ԕɵɡɵԕɬɵ ԕԝɪɚɥɞɚɪ ɛɚɪ. ȿɧɞі ɛɚԑɞɚɪɥɚɦɚ 3D-ɝɪɚɮɢɤɚ ɠԥɧɟ 
ɧɚԕɬɵ ɤɚɞɪɥɚɪ ɛіɪіɤɬіɪɭ ԧɬɟ ɨңɚɣ ɛɨɥɭɵ ɦԛɦɤіɧ. Ȼԝɥ 3D ɛɚɪ ɛɟɣɧɟ ɞԝɪɵɫ 
ɨɪɧɚɬɭ ԛɲіɧ ɧԝɫԕɚɭɥɚɪ ɠɚɫɚɣɞɵ , ɨɥ ԛɲ ԧɥɲɟɦɞі ɛɚԕɵɥɚɭ ԕԝɪɚɥɵ ɤԧɦɟɝіɦɟɧ 
ɠԛɡɟɝɟ ɚɫɵɪɵɥɚɞɵ. After Effects CC ԛɲ ԧɥɲɟɦɞі ɩɥɚɝɢɧɵɧің ɢɧɬɟɪɮɟɣɫі 2.2-

ɫɭɪɟɬɬɟ ɤԧɪɫɟɬіɥɝɟɧ. 
 

 
 

2.2-ɫɭɪɟɬ – After Effects CC ԛɲ ԧɥɲɟɦɞі ɩɥɚɝɢɧɵɧің ɢɧɬɟɪɮɟɣɫі 
 

2.7 Adobe After Effects CC 2014 Cinema 4D Lite ɛɚɣɥɚɧɵɫɵ 

 

Ʉіɦ ɞɟ ɤіɦ ɫ Adobe After Effects CC 2014 ɛɚԑɞɚɪɥɚɦɚɫɵɦɟɧ ɠԝɦɵɫ 
іɫɬɟɝіɫі ɤɟɥɫɟ, ɛɚɫԕɚ ɛɚԑɞɚɪɥɚɦɚɪɞɵң ɬɪɟɤɢɧɝɧɝі ɠԥɧɟ ԕɵɦɛɚɬ ԛɲɛɚԑɵɬɬɵ 
ɝɪɚɮɢɤɚɥɵԕ ɩɚɤɟɬɬі ԕɚɠɟɬ ɟɬɩɟɣɞі (ɬɟɤ 3Ⱦ ɛɚԑɞɚɪɥɚɦɚɫɵɧɚ ɬіɤɟ  ɬɢɟɫɟɥі 
ɛɨɥɦɚɫɚɧɵɡ). Adobe ɠɵɥԑɵ ɩɚɤɟɬіɧің  ԧɡіɧɞɟ 3D-ԕɚɞɚԑɚɥɚɭ ԕԝɪɚɥɵɧ ԕɚɦɬɢɞɵ, 
ɫɨɧɞɚɣ-ɚԕ ɬɚɧɵɦɚɥ 3D-ɪɟɞɚɤɬɨɪɥɚɪ ɨңɚɣɥɚɬɵɥԑɚɧ ɧԝɫԕɚɫɵ ɛɚɪ ɤɨɦɩɚɧɢɹ 
Maxon ɚɥɵɧԑɚɧ - Cinema 4D Lite ɬɵ ɤɟɡɞɟɫɬіɪɟ ɚɥɚɫɵɡ. Effects ԛɲ ԧɥɲɟɦɞі 
ɪɟɞɚɤɬɨɪɵ ɟɧɝіɡіɥɝɟɧ ɫɨң ɛԝɥ ɫɨɥ ɛɚԑɞɚɪɥɚɦɵɧɵң ɟɪɟɤɲɟɥіɤɬɟɪі ɦɟɧ 
ɜɢɡɭɚɥɢɡɚɰɢɹ ɨɩɰɢɹɥɚɪ ɬɭɪɚɥɵ ɚԕɩɚɪɚɬ ɚɥɫɚԕ ɛɨɥɚɞɵ. 3D ԕԝɪɭ ԛɲіɧ 
ɛɚԑɞɚɪɥɚɦɚ ɠԝɦɵɫ іɫɬɟɣɬіɧ ԕɢɵɧɞɵԕɬɚɪɵɧɚɧ ԕɨɪɵԕɩɚɧɵɡɞɚɪ. Ԥɪɢɧɟ, 3D-

ɝɪɚɮɢɤɚɞɚ ɫіɡ ɛԝɥ ɛɚԑɞɚɪɥɚɦɚɦɟɧ ɤԧɩ ɠɵɥ ɠԝɦɫɚɭ ɦԛɦɤіɧɲіɥіɝіɧɟ ɢɟ ɛɨɥɚɫɵɡ, 
ɛіɪɚԕ  ɛɚɫԕɚ ɛɚԑɞɚɪɥɚɦɚɥɚɪɞɵ  ɡɟɪɬɬɟɭ ԛɲіɧ ԧɬɟ ɤԛɪɞɟɥі. Ⱦɟɝɟɧɦɟɧ, ɧɟɝіɡɝі 
ԝԑɵɦɞɚɪɵɧ ɬɟɡ ԛɣɪɟɧɭɝɟ ɛɨɥɚɞɵ, ɫɨɧɞɵԕɬɚɧ ɫɨɥ ɛɟɣɧɟ ԕɚɣɬɚ ԧңɞɟɭɦɟɧ 
ɚɣɧɚɥɵɫɚɬɵɧ ɚɞɚɦ , «trёhmerkoy» ɚɬɚɥɚɬɵɧ  ɨңɚɣ Cinema 4D Lite ɠԝɦɵɫ 
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іɫɬɟɣɬіɧ ɧɟɝіɡɞɟɪіɧ ɬԛɫіɧɭіɧɟ ɛɨɥɚɞɵ. Ȼԝɥ, ɛԥɥɤіɦ, ɛɚɫԕɚɥɚɪɦɟɧ ԕɚɬɚɪ, (Effects 
CC 2014 ɤɟɣіɧ, ɫɨɧɞɚɣ-ɚԕ Adobe) ɪɟɫɦɢ ɨԕɲɚɭɥɚɭ, ԛɲ ԧɥɲɟɦɞі ɝɪɚɮɢɤɚ, 
ɞɚɦɵɬɭԑɚ ɛɚԑɞɚɪɥɚɦɚɥɵԕ ԕɚɦɬɚɦɚɫɵɡ ɛіɥɭ ԛɲіɧ ɟң ԕɚɪɚɩɚɣɵɦ 
ɛɚԑɞɚɪɥɚɦɚɥɚɪɞɵң  ɛіɪі ɛɨɥɵɩ ɬɚɛɵɥɚɬɵɧɵ ɫԧɡɫіɡ ɲɵԑɚɪ. ɋɨɧɞɚɣ-ɚԕ, Cinema 
4D ԝɦɵɬɩɚңɵɡɞɚɪ, ɛԝɥ Cinema 4D, ɬіɩɬі ɤɟɡ ɤɟɥɝɟɧ ɛɚɫԕɚ ɞɚ 3D-ɪɟɞɚɤɬɨɪ - ɫіɡ 
3D-ɦɨɞɟɥіɧ ԕԝɪɭ, ɨɧɞɚ ɞɢɡɚɣɧɟɪ ɬԛɪі, ɜɢɪɬɭɚɥɞɵ ɤɟңіɫɬіɤɬɟ ԧɡ ɨɪɧɵɧ ɤԧɪɫɟɬɭ, 
ɫɚɯɧɚ ɠɚɪɵԕ ɤԧɡɞɟɪіɧ ɬɨɥɬɵɪɭɵ, ɨɫɵɧɞɚɣ ɠԝɦɵɫɬɚɪɞɵ іɫɤɟ ɚɫɵɪɭ ԛɲіɧ 
ɬɟɤɫɬɭɪɚɧɵ ԕɨɥɞɚɧɵɥɚɞɵ ɠԥɧɟ ɜɢɪɬɭɚɥɞɵ ɤɚɦɟɪɚɧɵ ԕɨɫɚɞɵ. ɋɨңԑɵ 
ԕɨɪɵɬɵɧɞɵ ɫɭɪɟɬɬі ɤԧɪɫɟɬɭɝɟ, ɹԑɧɢ ԛɲ ԧɥɲɟɦɞі ɤԧɪіɧіɫɬі ɬԛɫіɪɭ ɛԝɪɵɲɵ 
ɚɧɵԕɬɚɭ ԛɲіɧ ɩɚɣɞɚɥɚɧɵɥɚɞɵ. Cinema 4D Lite ɢɧɬɟɪɮɟɣɫі 2.3-ɫɭɪɟɬɬɟ 
ɤԧɪɫɟɬіɥɝɟɧ. 

 

 
 

2.3-ɫɭɪɟɬ – Cinema 4D Lite ɢɧɬɟɪɮɟɣɫі 
 

After Effects ɪɟɞɚɤɬɨɪɵ Cinema 4D Lite-ɬɟɧ ɤɟɣіɧ Adobe ɩɚɤɟɬіɧ ɛɨɥɭɵ - 
ɠɚԕɫɵ ɧԥɪɫɟ, ɛіɪɚԕ ɟң ԕɵɡɵԕɬɵ  ɨԕɲɭɥɚɭ  ɠԥɧɟ ɚɪɬԕɵ ԛɲ ԧɥɲɟɦɞі ɪɟɞɚɤɬɨɪɥɵ 
ɛɚԑɞɚɪɥɚɦɚɞɚɧ ɞɟɪɟɤɬɟɪɞі ɥɚԕɬɵɪɭ  ɤɟɡіɧɞɟ ɬɢіɦɞі  ɭɚԕɵɬ ɩɟɧ ɤԛɲ ɤԧɩ 
ԛɧɟɦɞɟɭɝɟ ɦԛɦɤіɧɞіɤ ɛɟɪɟɬіɧ  CINEWARE ɦɨɞɭɥɶ, ɠɵɥɵ ɠɚңɚɥɵԑɵ  ɛɨɥɵɩ 
ɬɚɛɵɥɚɞɵ. Ɉɧɵң ɵңԑɚɣɥɵɥɵԑɵ ɬԛɫіɧɭ ԛɲіɧ, 2014 ɠɵɥɵ Effects CC-ɬɟɧ  ɤɟɣіɧ 
Adobe ɛɚԕɵɥɚɭ ɩɚɪɚɦɟɬɟɪіɧ іɫɤɟ ɚɫɵɪɭɵ ɠԥɧɟ ԕɚɞɚԑɚɥɚɭɵ  ɬɢіɫ. 
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2.8 Autodesk 3ds mɚɯ ɩɪɨɝɪɚɦɦɚɫɵ ɠԥɧɟ ɨɧɵң ɞɚɦɭ ɬɚɪɢɯɵ 

 

Autodesk 3ds max – 3D ɦɨɞɟɥɶɞɟɭɝɟ, ɚɧɢɦɚɰɢɹɥɚɭԑɚ ɠԥɧɟ 
ɜɢɡɭɚɥɢɡɚɰɢɹɥɚɭԑɚ ɚɪɧɚɥԑɚɧ ɩɪɨɝɪɚɦɦɚ ɛɨɥɵɩ ɬɚɛɵɥɚɞɵ. Ɉɧɵ ɞԛɧɢɟ ɠԛɡі 
ɛɨɣɵɧɲɚ ɦɵңɞɚԑɚɧ ɞɢɡɚɣɧɟɪɥɟɪ, ɚɧɢɦɚɬɨɪɥɚɪ ɠԥɧɟ ɚɪɯɢɬɟɤɬɨɪɥɚɪ ԛɲ 
ԧɥɲɟɦɞі ɨɣɵɧɞɚɪɞɵ, Web-ɛɟɬіɧің ɬɚɦɚɲɚ ԛɲ ԧɥɲɟɦɞі ɝɪɚɮɢɤɚɥɵԕ 
ɷɥɟɦɟɧɬɬɟɪі, ɚɪɯɢɬɟɤɬɭɪɚɥɵԕ ɠɨɛɚɥɚɪɞɵ ɠԥɧɟ ɚɧɢɦɚɰɢɹɥɵԕ ɜɢɞɟɨɪɨɥɢɤɬі 
ɠɚɫɚɭ ԛɲіɧ ɨɫɵ ɩɪɨɝɪɚɦɦɚ ԕɨɥɞɚɧɵɥɚɞɵ. 

Autodesk 3 ds max 2017 ɜɢɡɭɚɥɞɵ ɷɮɮɟɤɬіɥɟɪ ɦɟɧ ɞɢɡɚɣɧ, ɚɪɧɚɣɵ ɬԛɪɥі 
ɨɣɵɧɞɚɪ ɚɭɦɚԑɵɧɞɚ 3D ɦɨɞɟɥɶɞɟɭɞі, ɚɧɢɦɚɰɢɹɥɚɭɞɵ ɠԥɧɟ ɪɟɧɞɟɪɢɧɝɬің 
ɢɧɬɟɝɪɢɪɥɟɧɝɟɧ ɲɟɲіɦіɧің ɚɪɧɚɣɵ ɤɟɲɟɧіɧ ԝɫɵɧɚɞɵ. Ɉɧɵң ɟɪɟɤɲɟɥіɤɬɟɪі: 

– Autodesk 3ds max ɚɧɢɦɚɰɢɹ ɦɨɞɟɥі ɦɟɧ ԕԝɪɵɥɭɵ Autodesk® FBX® 
ɮɚɣɥɵɧɞɚ ɷɤɫɩɨɪɬ ɠԥɧɟ Unreal® Editor ɢɦɩɨɪɬ ɠɚɫɚɣ ɚɥɚɞɵ. Autodesk 3ds max 
Design 2017 ɩɪɨɝɪɚɦɦɚɫɵ ɬԛɪɥі ɜɢɡɭɚɥɢɡɚɰɢɹɥɚɭɞɚ, ɤɨɧɫɬɪɭɤɰɢɹɥɚɭɞɚ, 
ɚɪɯɢɬɟɤɬɭɪɚ ɦɟɧ ԕԝɪɵɥɵɫ ɫɚɥɚɥɚɪɵɧɞɚ 3D ɦɨɞɟɥɶɞɟɭі ɦɟɧ ɚɧɢɦɚɰɢɹɥɚɭɞɚ 
ԧɡіɧɞіɤ ɤɟɲɟɧɞі ԝɫɵɧɭɵ; 

– 3D Studio Max Design – ɬɚɛɢԑɢ ɠɚɪɵԕɬɚɧɞɵɪɭ ɦɟɧ ɠɚɪɵԕɬɵ ɬԛɫіɪɭɞің 
ɷɮɮɟɤɬіɥі ɟɫɟɛі ɦɟɧ ɬɚɥɞɚɭɵ ԛɲіɧ ɧɟɝіɡɝі ԕԝɪɚɥɞɚɪɵң ɛіɪі ɛɨɥɚ ɚɥɚɞɵ. Ȼԝɞɚɧ 
ɛɚɫԕɚ ɧɚԕɬɵ ɭɚԕɵɬɬɚ ɷɤɪɚɧ ɛɟɬіɧɟ ɬіɤɟɥɟɣ ɠɚɪɵԕɬɚɧɞɵɪɭɞɵ ԛɣɪɟɧɭɝɟ 
ɛɨɥɚɬɵɧɞɵԑɵ; 

– 3D ɦɨɞɟɥɶɞɟɭ ɦɟɧ ɬɟɤɫɬɭɪɞɵң ԕɨɫɵɥɭɵɧɚ ɷɮɮɟɤɬіɥі ԥɪі ɠɵɥɞɚɦ 
ɠԝɦɵɫ ɠɚɫɚɭ ԛɲіɧ ɤɟңɟɣɬіɥɝɟɧ ԕԝɪɚɥ-ɠɚɛɞɵԕɬɚɪɞɵң ɠɢɵɧɬɵԑɵ; 

– ɛɟɣɧɟɥɟɪɞі ɚɧɢɦɚɰɢɹɥɚɭ ɦɟɧ ԧңɞɟɭɞɟ ԕԝɪɵɥɵɦɞɵ ԕԝɪɚɥ-

ɠɚɛɞɵԕɬɚɪɞɵң ɠɢɵɧɬɵԑɵ ɚɧɢɦɚɰɢɹ ɦɟɧ ɤɟңɟɣɬіɥɝɟɧ ɠԛɣɟɧі ԝɫɵɧɭɵ; 
– ɚԑɵɧɞɚԑɵ ԧɧɞіɪіɫɬɟ 3ds max C++ ɩɟɧ .NET ԧңɞɟɭɥɟɪіɧің ɚɪԕɚɫɵɧɞɚ 

ԕɨɫɵɦɲɚ ɤɟңɟɣɬіɥɝɟɧ ԧɧɞіɪіɫɬіɤ ԛɪɞіɫɬɟɪɞі ԕɨɥɞɚɭɵ; 
– 3D Studio Max scan line ɦɟɧ mental ray® ɦɨɞɭɥіɧің ɠɟɥіɥіɤ ɛіɪɧɟɲɟ 

ԕԝɪɵɥɵɦɞɵ ɪɟɧɞɟɪɢɧɝі ɚɪԕɵɥɵ ɫɭɪɟɬɲіɥіɟɪ ɫɬɚɛɢɥɶɞі ԥɪі ɲɵɧɚɣɵ ɬԛɪɞɟ 
ɠԝɦɵɫ іɫɬɟɣ ɚɥɭɵ; 

– ɠɨԑɚɪɵ ɫɚɩɚɥɵ ɜɢɡɭɚɥɢɡɚɰɢɹ ɪɟɬіɧɞɟ ɬɨɥɵԕ ɬɟɤɫɟɪіɥɝɟɧ ɬɟɯɧɨɥɨɝɢɹ 
ɞɢɡɚɣɧɟɪɥɟɪ ɦɟɧ ɦɚɦɚɧɞɚɪԑɚ ɜɢɡɭɚɥɢɡɚɰɢɹɧɵң ɛɟɣɧɟɥі ɤɢɧɨɦɚɬɨɝɪɚɮɢɹɥɵԕ 
ɫɚɩɚɫɵɧ ԕԝɪɚɭɵ ɠԥɧɟ ɤɟɥɟɫіɥɟɪɝɟ ɠɟɬɭɞің ɦԛɦɤіɧɞіɤɬɟɪіɧ ɛɟɪɭі: ɩɨɥɢɝɨɧɚɥɶɞі 
ɦɨɞɟɥɶɞɟɭ ԛɲіɧ ɠіɛɟɪіɥɟɬіɧ ԕԝɪɚɥ-ɠɚɛɞɵԕ ɠɢɵɧɬɵԑɵ; ɛɟɣɧɟ ɦɟɧ ɷɮɮɟɤɬ 
ԕԝɪɭɞɚ ɚɧɢɦɚɰɢɹ ɨɪɬɚɫɵɧ ɬԝɪԑɵɡɭɵ; mental ray ɤԧɦɟɝіɦɟɧ ɠɟɥіɥіɤ 
ɪɟɧɞɟɪɢɧɝɬің ɲɟɤɫіɡɞіɝі [8]. 

Autodesk Kinetix ɬɨɛɵɧɚ 1993 ɠɵɥɵ 3D Studio ɩɪɨɝɪɚɦɦɚɫɵ ԕɨɪɵɧɞɚ 
ɠɚңɚ ɩɪɨɝɪɚɦɦɚ ԕԝɪɚɫɬɵɪɭɞɵ ɬɚɩɫɵɪɞɵ, ɨɥ Windows-ɬɵ ԕɨɥɞɚɭ ԕɚɠɟɬ ɠԥɧɟ 
ɝɪɚɮɢɤɚɥɵԕ ɢɧɬɟɪɮɟɣɫі, ɫɨɧɵɦɟɧ ԕɚɬɚɪ ԛɥɤɟɧ ɤԧɥɟɦɞɟɝі ɠɚңɚ ԕɨɫɵɦɲɚɥɚɪɵ 
ɛɨɥɭɵ ɤɟɪɟɤ. ɋԧɣɬіɩ, 1995 ɠɵɥɵ Autodesk 3D Studio Max 1.0 ɧԝɫԕɚɫɵ ɲɵԑɚɞɵ. 
Ɉɧɵң ɛԥɪіɧɟ ԝɧɚԑɚɧ ɫɟɛɟɛі, іɲіɧɟ ɋ++ ɨɪɧɚɬɵɥԑɚɧ ɟɞі, ɹԑɧɢ ԥɪɤіɦ ԧɡ 
ԕɚɥɚɭɵɧɲɚ ԕɨɫɵɦɲɚ ɦɨɞɭɥɶ (ɩɥɚɝɢɧ) ɠɚɡɚ ɚɥɚɬɵɧ ɛɨɥɞɵ. ȿң ɛіɪіɧɲі ɩɥɚɝɢɧ – 

Character Studio. Ɉɥ ɛɟɣɧɟɥɟɪɞің ɫԛɣɟɤɬіɤ ɚɧɢɦɚɰɢɹɥɚɪɵ ԛɲіɧ ɚɪɧɚɥԑɚɧ. ɋɨɥ 
ɭɚԕɵɬɬɵң ԧɡіɧɞɟ ɩɪɨɝɪɚɦɦɚɧɵ ԕԝɪɚɫɬɵɪɭɲɵɥɚɪ ɛԝɪɵɧԑɵ ɦɨɞɟɥɶɞɟɭ ɦɟɧ 
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ɚɧɢɦɚɰɢɹɥɚɭ «ԕԝɛɵɠɵԕɬɚɪɵɦɟɧ» (Alias Pawer Animator ɠԥɧɟ Avid Softimage) 
ɛԥɫɟɤɟɥɟɫ ɛɨɥɚɬɵɧɵ ɠɚɣɥɵ ɩіɤіɪɥɟɪ ɚɣɬɬɵ.  

Ȼіɪɚɡ ɭɚԕɵɬɬɚɧ ɫɨң, ɹԑɧɢ 1998 ɠɵɥɵ ɩɚɤɟɬɬің ɤɟɥɟɫі ɧԝɫԕɚɫɵ ԧɦіɪɝɟ 
ɤɟɥɟɞі. 3D Studio Max 2.5 ɧԝɫԕɚɫɵɧɞɚ ɦԧɥɞіɪ ɠԥɧɟ ɚɣɧɚɥɵԕ ɛɟɬɬɟɪɞі ɬɨɪɞɵԕ 
ɦɨɞɟɥɶ ԕԝɪɚɥɞɚɪɵɧɚ ԕɨɫɵɦɲɚ ɪɟɬіɧɞɟ ɫԥɭɥɟɥɟɪ ɚɪԕɵɥɵ ɠɚɫɚɭ ɩɚɣɞɚ ɛɨɥɞɵ.  
ɋɨɥ ɫԥɬɬɟɧ ɛɚɫɬɚɩ ɩɪɨɝɪɚɦɦɚ ɨɣɵɧ ԕԝɪɚɫɬɵɪɭɲɵɥɚɪɞɵ ԧɡіɧɟ ɬɚɪɬɚ ɛɚɫɬɚɞɵ.  

Ⱥɥ, 1999 ɠɵɥɵ ɩɚɤɟɬɬің ԛɲіɧɲі ɧԝɫԕɚɫɵ Autodesk 3D Studio Max 3.1 

ɲɵԕɬɵ. Ȼԧɥɲɟɤɬіɤ ɠԛɣɟɥɟɪɞɟ ɬɚɛɢԑɢ ԕɨɡԑɚɥɵɫɬɚɪɞɵ ɠɚɫɚɭԑɚ ɚɪɧɚɥԑɚɧ 
ɛԧɥіɦɞɟɪі ɩɚɣɞɚ ɛɨɥɞɵ, ɜɢɡɭɚɥɢɡɚɬɨɪ ԕɚɣɬɚ ɨɪɧɚɬɵɥɞɵ, ɛԝɥ ɛɚɫԕɚ ɞɚ ԕɨɫɵɦɲɚ 
ɜɢɡɭɚɥɢɡɚɬɨɪɥɚɪɞɵ (ɟң ɬɚɧɵɦɚɥɞɚɪɵ – mental ray, vray, final render, brazil, 

render man) ԕɨɫɭԑɚ ɦԛɦɤіɧɞіɤ ɛɟɪɞі. Ʉɟɪɟɦɟɬ ɷɮɮɟɤɬіɥɟɪɞі ɠɚɫɚɭ – ɠɚɪɵԕ 
ɤԧɥɟңɤɟɥɟɪі, ɬіɤ ɟɦɟɫ ɠɚɪɵԕɬɚɧɞɵɪɭ, ɫԥɭɥɟɥɟɪɞі ɛɚԑɵɬɬɚɭ ɦԛɦɤіɧɞіɤɬɟɪі ɨɞɚɧ 
ԥɪі ɠɚԕɫɚɪɚ ɬԛɫɬі. 100% ɧɚԕɬɵ ɤԧɪіɧіɫɬɟɪɞі ɠɚɫɚɭ ɦԛɦɤіɧ ɛɨɥɞɵ. ȿɧɞі ɛԝɥ 
ɩɪɨɝɪɚɦɦɚ ɞɢɡɚɣɧɟɪɥɟɪ ɦɟɧ ɚɪɯɢɬɟɤɬɨɪɥɚɪɞɵ ɞɚ ԕɵɡɵԕɬɵɪɚ ɬԛɫɬі. Ⱥɪɵ ԕɚɪɚɣ 
Autodesk ɩɪɨɝɪɚɦɦɚɧɵ ԧңɞɟɭɝɟ discreet іɲɤі ɛԧɥіɦіɧɟ ɬɚɩɫɵɪɚɞɵ. Ɉɫɵ ɨԕɢԑɚԑɚ 
ɛɚɣɥɚɧɵɫɬɵ ɩɚɤɟɬɬің ɤɟɥɟɫі ɧԝɫԕɚɥɚɪɵ 3ds max ɞɟɩ ɚɬɚɥɚɞɵ [9].  

2001 ɠɵɥɵ 3ds max 4 ɧԝɫԕɚɫɵ ɲɵԑɚɞɵ. Ȼԝɥ ɧԝɫԕɚɞɚ ɤԧɩɬɟɝɟɧ ԧɡɝɟɪіɫɬɟɪ 
ɩɚɣɞɚ ɛɨɥɞɵ. Ȼіɪ ɧԝɫԕɚɫɵɧɚ ɫԥɣɤɟɫ ɤɟɥɟɬіɧ ɩɥɚɝɢɧɞɟɪ ɟɤіɧɲі ɧԝɫԕɚɫɵɧɚ 
ɫԥɣɤɟɫ ɤɟɥɦɟɞі. ɋɨɧɞɵԕɬɚɧ ԕɨɫɵɦɲɚɥɚɪɞɵң ɠɚңɚ ɧԝɫԕɚɥɚɪɵ ɩɚɣɞɚ ɛɨɥɞɵ. 
Ⱦɢɫɤɪɢɬɨɜɬɟɪ ɢɧɬɟɪɮɟɣɫɬі ɠɚԕɫɚɪɬɬɵ, ԕɚɫɢɟɬɬɟɪіɧ (ɫɚɥɦɚԕ, ɠԝɦɫɚԕɬɵԕ ɠԥɧɟ 
ɬ.ɛ.) ɛɟɪɟ ɨɬɵɪɵɩ ԕɚɬɬɵ ɠԥɧɟ ɠԝɦɫɚԕ ɞɟɧɟɥɟɪɞің ɚɧɢɦɚɰɢɹɫɵɧ ɨԕɭԑɚ 
ɦԛɦɤіɧɞіɤ ɛɟɪɟɬіɧ reactor ɦɨɞɭɥіɧ ԕɨɫɬɵ. Charakter studio ɡɚɬɬɚɪɞɵң ԛɥɤɟɧ 
ɬɨɛɵɧ ɛɚɫԕɚɪɭ ɤԥɞіɦɝіɞɟɣ ɵңԑɚɣɥɵ ɛɨɥɞɵ. Ɉɫɵɞɚɧ ɛɚɫɬɚɩ 3ds max 
ɚɧɢɦɚɰɢɹɥɵԕ ɠԥɧɟ ɨɣɵɧɞɵԕ ɮɢɥɶɦɞɟɪ ԕԝɪɚɫɬɵɪɭɲɵɥɚɪɵɧɵң 
ԕɵɡɵԑɭɲɵɥɵԑɵɧɚ ɢɟ ɛɨɥɞɵ. 

ɉɪɨɝɪɚɦɦɚɧɵң ɛɟɫіɧɲі ɧԝɫԕɚɫɵ 2002 ɠɵɥɵ ɩɚɣɞɚ ɛɨɥɚɞɵ. 
ɀɚɪɵԕɬɚɧɞɵɪɭ ɬіɤɟɥɟɣ 3ds max ɨɪɬɚɫɵɧɞɚ ɟɫɟɩɬɟɥɞі ɠԥɧɟ ɧԥɬɢɠɟɫі ɜɶɸɩɨɪɬɬɚ 
ɤԧɪіɧɞі. Ȼԧɥіɧɭɥɟɪɞің ɠɚңɚ ɛɟɬɬɟɪі, ɬɪɚɧɫɮɨɪɦɚɰɢɹ ɤɨɧɬɟɣɧɟɪɥɟɪі, ɨɛɴɟɤɬіɞɟ 
ɫɭɪɟɬ ɫɚɥɭ ɠԥɧɟ ɬɚԑɵ ɞɚ ɛɚɫԕɚɥɚɪɵ ɫɨɥ ɤɟɡɞɟɝі ɟң ɚɬɚԕɬɵ ɩɪɨɝɪɚɦɦɚ Alias| 
Wavefront Maya ɠɚԕɵɧɞɚɬɬɵ. 2003 ɠɵɥ ɩɚɤɟɬɬің ɚɥɬɵɧɲɵ ɧԝɫԕɚɫɵɧɵң ɠɵɥɵ 
ɛɨɥɞɵ. Ʉԥɫіɩɬіɤ ԕɨɥɞɚɧɭɲɵԑɚ ɚɪɧɚɥԑɚɧ ɠɚңɚ ԧɡɝɟɪɬɭɥɟɪ ɟɧɝіɡіɥɞі. ɀɟɥіɞɟɝі 
ɜɢɡɭɚɥɢɡɚɰɢɹ ɦɟɬɚɫԝɣɵԕɬɵԕɬɵ ɠɚɫɚɭ ɚɥɝɨɪɢɬɦі 3ds max ɨɪɬɚɫɵɧɚ ɨɪɧɚɬɵɥɞɵ. 

2004 ɠɵɥɵ 3ds max 7 ɧԝɫԕɚɫɵ ɠɚɪɵԕԕɚ ɲɵԕɬɵ. ɀɚңɚ ɧԝɫԕɚԑɚ ɠɚңɚ 
ԕԝɪɵɥԑɵɥɚɪ ԕɨɫɵɥɚɞɵ, ɚɬɚɩ ɚɣɬɫɚԕ, ɛɟɣɧɟɥɟɪɞі, ɚɧɢɦɚɰɢɹɥɚɪɞɵ ԕԝɪɚɫɬɵɪɭ 
ԛɲіɧ ɬԧɪɬіɧɲі ɧԝɫԕɚԑɚ ɞɟɣіɧ character studio ɨɪɧɚɬɵɥԑɚɧ ɦɨɞɭɥі ɠɚңɚɪɬɵɥɚɞɵ. 
ɀɚɡɵԕɬɵԕɬɵ ɬɟɝіɫɬɟɭɝɟ ɚɪɧɚɥԑɚɧ Skin ɲɟɣɞɟɪі, ɠɚңɚ EditPoly ɠԥɧɟ SkinMorph 
ɦɨɞɢɮɢɤɚɬɨɪɥɚɪɵ ɩɚɣɞɚ ɛɨɥɚɞɵ. 3ds max 7 ɧԝɫԕɚɫɵɧɞɚ mental ray 3.3 

ɢɧɬɟɝɪɚɥɞɚɧԑɚɧ ɜɢɡɭɚɥɢɡɚɬɨɪɵɧɵң ɠɚңɚɪɬɵɥԑɚɧ ɧԝɫԕɚɫɵ ԕɨɫɵɥԑɚɧ [10]. 
ɉɪɨɝɪɚɦɦɚɧɵң 3ds mɚx 8 ɧԝɫԕɚɫɵ 2005 ɠɵɥɵ ԕɨɥɞɚɧɵɫԕɚ ɟɧɞі. Ɉɧɵң ɟң 

ɧɟɝіɡɝі ɠɚңɚɥɵԑɵ – ɲɚɲ ɠԥɧɟ ɦɚԕɬɚ ɠɚɫɚɭԑɚ ɚɪɧɚɥԑɚɧ ɩɥɚɝɢɧ. ɒɚɲɬɵ 
ɫɩɥɚɣɧɞɚɪɦɟɧ ɫɵɡɵɩ, ԕɵɫԕɚ ɭɚԕɵɬ іɲіɧɞɟ ɠɚԕɫɵ ɲɚɲ ԛɥɝіɫіɧ ɠɚɫɚɩ ɲɵԑɚɪɭԑɚ 
ɛɨɥɚɞɵ. 

ɍɚԕɵɬɬɵ ԛɧɟɦɞɟɣɬіɧ ɚɧɢɦɚɰɢɹ ɦɟɧ ɦɷɩɢɧɝɬің ɠɚңɚ ɮɭɧɤɰɢɹɥɚɪɵ 
ɟɧɝіɡіɥɝɟɧ, ɜɢɡɭɚɥɢɡɚɰɢɹɧɵң ɚɥɞɵңԑɵ ԕɚɬɚɪɥɵ ɬɟɯɧɨɥɨɝɢɹɥɚɪɵ ɨɪɵɧɞɚɥԑɚɧ 
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ɧԝɫԕɚɫɵ – 3ds max 9 ɛɨɥɵɩ ɬɚɛɵɥɚɞɵ. 3ds max-ɬɵң Maya ɨɛɥɵɫɵɧɞɚ 
ԕɨɥɞɚɧɵɥɚɬɵɧ ɫɢɹԕɬɵ ɛɚɫԕɚ ɩɪɨɝɪɚɦɦɚɥɵԕ ԧɧіɦɞɟɪɦɟɧ ɛɚɣɥɚɧɵɫɵ ɠɚԕɫɚɪɞɵ. 
ȼɢɡɭɚɥɢɡɚɰɢɹɧɵң ɠɚңɚ ɬɟɯɧɨɥɨɝɢɹɥɚɪɵ іɲіɧɞɟ Reveal ԕԝɪɵɥԑɵɥɚɪ ɠɢɧɚԑɵɧ 
ɚɬɚɩ ɤԧɪɫɟɬɭɝɟ ɛɨɥɚɞɵ. Ɉɥ ɪɟɧɞɟɪɢɧɝɬің ɢɬɟɪɚɰɢɹɥɵԕ ɞɚɣɵɧɞɵԑɵ ɦɟɧ ɬɟɡ 
ɨɪɵɧɞɚɥɭɵɧ, ɧɚԕɬɵ ɛɟɬɬɟɪɝɟ ɢɦɢɬɚɰɢɹ ɠɚɫɚɭԑɚ ɦԛɦɤіɧɞіɤ ɛɟɪɟɬіɧ ProMaterials 
ɦɚɬɟɪɢɚɥɞɚɪ ɤіɬɚɩɯɚɧɚɫɵɧ ԕɚɦɬɚɦɚɫɵɡ ɟɬɟɞі. Ɍіɪі ɨɛɴɟɤɬіɥɟɪɞі ɦɨɞɟɥɶɞɟɭɞің 
ɠɚңɚ ԛɪɞіɫі ɠɨɛɚԑɚ ɚɞɚɦ ɦɟɧ ɠɚɧɭɚɪɥɚɪɞɵң ɤԧɪіɧіɫіɧ ɬɟɡ ԥɪі ɷɮɮɟɤɬɢɜɬі 
ɨɪɧɚɬɭԑɚ ɦԛɦɤіɧɞіɤ ɛɟɪɟɞі. Hands Like feet ɮɭɧɤɰɢɹɫɵɧ ɠԥɧɟ ɬɚԑɵ ɛɚɫԕɚ 
ɤԧɩɬɟɝɟɧ ɠɚңɚ, ɠɚңɚɪɬɵɥԑɚɧ ԛɪɞіɫɬɟɪіɧ ԕɨɥɞɚɧɭ ɛɟɣɧɟɥɟɪ ɦɟɧ ɦɷɩɢɧɝ 
ɚɧɢɦɚɰɢɹɥɚɪɵ ԛɲіɧ ɩɨɬɟɧɰɢɚɥɞɵ ɟңɛɟɤ ԛɪɞіɫɬɟɪіɧ ɪɚɰɢɨɧɚɥɞɚɣɞɵ. ɀɚңɚ 
ɧԝɫԕɚɞɚ OBJ ɠԥɧɟ FBX-ɬɟɝі ɢɦɩɨɪɬ ɩɟɧ ɷɤɫɩɨɪɬ ɛɚɪ. Ȼԝɥ 3ds max-ɬɵң 
Mudbox, Maya, MotionBuilder ɠԥɧɟ ɲɟɬɬɟɝі ԕɨɫɵɦɲɚɥɚɪ ɞɚɹɪɥɚɣɬɵɧɞɚɪɦɟɧ 
ɛɚɣɥɚɧɵɫ ɞԥɪɟɠɟɫі ԥɥɞɟԕɚɣɞɚ ɠɚԕɫɚɪɬɵɥɚɞɵ. 

Ԛɲ ԧɥɲɟɦɞі ɝɪɚɮɢɤɚ ɩɪɨɝɪɚɦɦɚɞɚ 3ds max ɩɪɨɝɪɚɦɦɚɫɵ – 

ɪɟɞɚɤɬɨɪɥɚɪɵ ɬіɡіɦіɧɞɟ ɚɥɞɵңԑɵ ԕɚɬɚɪɞɚԑɵ ɨɪɵɧɞɵ ɚɥɭԑɚ ɬɨɥɵԕ ԕԝԕɵԑɵ ɛɚɪ. 
Ɉɥ ԥɦɛɟɛɚɩ ɪɟɞɚɤɬɨɪ ɛɨɥɵɩ ɬɚɛɵɥɚɞɵ. əԑɧɢ ɛԝɥ ɨɧɵң іɲіɧɞɟ 
ɲɵԑɚɪɦɚɲɵɥɵԕԕɚ ɟɲԕɚɧɞɚɣ ɲɟɤɬɟɭɥɟɪ ɛɨɥɦɚɣɬɵɧɵɧ ɛіɥɞіɪɟɞі. ɒɵɧɵɦɟɧ-

ɚԕ, ɤԥɫіɩɬіɤ ԕɨɥɞɚɧɭɲɵ ɲɵԑɚɪɦɚɲɵɥɵԑɵ ɩɪɨɝɪɚɦɦɚɦɟɧ ɠԝɦɵɫ ɠɚɫɚɭ ɤɟɡіɧɞɟ 
ɲɟɤɬɟɥɦɟɣɞі. Ɉɧɞɚ ɢɧɬɟɪɶɟɪɥɟɪɞі ɨɪɵɧɞɚɭ, ɫɵɪɬԕɵ ɠɚɪɧɚɦɚ, ɚɧɢɦɚɰɢɹɥɵԕ 
ɮɪɚɝɦɟɧɬɬɟɪ, ɜɢɞɟɨɪɨɥɢɤɬɟɪ, ɷɤɫɬɟɪɶɟɪɥɟɪ ɠԥɧɟ ɬ.ɛ. ɨɪɵɧɞɚɭԑɚ ɦԛɦɤіɧɞіɤ 
ɛɟɪɟɞі. 3ds max ɤɨɦɩɶɸɬɟɪɥіɤ ɨɣɵɧɞɚɪ ɦɨɞɟɥɞɟɪіɧ ԕԝɪɚɫɬɵɪɭɞɚ ɤɟңіɧɟɧ 
ԕɨɥɞɚɧɵɥɚɞɵ. 

3D ɦɨɞɟɥɶɞі ɠɚɫɚɭ ԕɵɡɵԕɬɵ ԛɪɞіɫ ԧɡіңɧің ԕɢɹɥɵңɞɵ, ԕɚԑɚɡԑɚ ɬԛɫіɪіɥɝɟɧ 
ɚɪɦɚɧɵңɞɵ ɠɚɫɚɭԑɚ ɛɨɥɚɞɵ. Ԛɥɤɟɧ ɦɨɞɟɥɶɞі ԕԝɪɚɫɬɵɪɭ ɚɥɞɵɧɞɚ ԛɥɤɟɧ 
ɞɚɣɵɧɞɵԕ ԕɚɠɟɬ. Ⱦɚɣɵɧɞɵԕԕɚ ɦɵɧɚɥɚɪ ɤіɪɟɞі: ԕԝɪɵɥɵɦɵɧ ɬɨɥɵԕ ɚɧɵԕɬɚɭ, 
ɦɚɬɟɪɢɚɥɞɚɪ ɦɟɧ ɬɟɤɫɬɭɪɚɥɚɪɞɵ ɞɚɣɵɧɞɚɭ, ɫɨɧɵɦɟɧ ԕɚɬɚɪ ɦԛɦɤіɧ ɨɛɴɟɤɬіɧің 
ԧɥɲɟɦіɧ ɧɚԕɬɵɥɚɭ ɤɟɪɟɤ. 3D ɦɨɞɟɥɶɞі ɠɚɫɚɭɞɵң ɛіɪɧɟɲɟ ԥɞіɫɬɟɪі ɛɚɪ. Ɉɧɵң 
ԥɪԕɚɣɫɵɫɵ ɭɧɢɤɚɥɶɞі ɠԥɧɟ ɛіɥіɦɞі ɬɚɥɚɩ ɟɬɟɞі. ɋɨɧɵɦɟɧ ԕɚɬɚɪ, ɨɥ ɫɨɥ 
ɦɨɞɟɥɶɞɟɭ ԛɪɞіɫі ɠԛɪɟɬіɧ ɩɪɨɝɪɚɦɦɚԑɚ ɞɚ ɛɚɣɥɚɧɵɫɬɵ. ȿɪɟɠɟ ɛɨɣɵɧɲɚ ԥɪ 
ɬԛɪɥі ɩɪɨɝɪɚɦɦɚɥɵԕ ɤɟɲɟɧɞɟɪɞɟ ɦɨɞɟɥɶɞɟɪɞі ԕԝɪɚɫɬɵɪɭԑɚ ɚɪɧɚɥԑɚɧ ԝԕɫɚɫ 
ԥɞіɫɬɟɪі ɛɚɪ, ɚɥ ԧɡɝɟɲɟɥіɤ ɦɨɞɟɥɶɞɟɭ ԕԝɪɵɥԑɵɥɚɪɵɧ ԕɨɥɞɚɧɭ ɵңԑɚɣɥɵɥɵԑɵɧɚ 
ɛɚɣɥɚɧɵɫɬɵ ɫɟɡіɥɟɞі . 

ɉɪɨɝɪɚɦɦɚɞɚԑɵ ɟң ɨңɚɣ ԥɞіɫ – ɛԝɥ ɩɪɢɦɢɬɢɜɬɟɪɞі ɠɚɫɚɭ. Ԥɞіɫ 
ԕɚɪɚɩɚɣɵɦ ɠԥɧɟ 3D ɦɨɞɟɥɶɞɟɭɞɟ ɬɟɪɟң ɛіɥіɦɞі ԕɚɠɟɬ ɟɬɩɟɣɞі. Ɉɥ ɠɟңіɥ, ԥɪі 
ɬɟɡ ԕɚɛɵɥɞɚɧɚɞɵ ɠԥɧɟ ԛɥɤɟɧ ɠɵɥɞɚɦɞɵԕɬɵ ɦɨɞɟɥɶɞɟɭɞɟ ɧԥɬɢɠɟɫі ɠɚɦɚɧ 
ɟɦɟɫ. ɋɟɛɟɛі ɩɪɢɦɢɬɢɜɬɟɪ ԥɪ ɬԛɪɥіɥіɤɤɟ ɛɚɣ ɟɦɟɫ, ɫɨɧɞɵԕɬɚɧ ɨɛɴɟɤɬіɥɟɪ 
ɦɵɧɚɞɚɣ ɮɨɪɦɚɥɚɪɞɚɧ: ɲɚɪɲɵ, ɩɚɪɚɥɥɟɥɟɩɢɩɟɞ, ɲɚɪ, ɰɢɥɢɧɞɪ, ɩɢɪɚɦɢɞɚ 
ɠԥɧɟ ɬ.ɛ. ɬԝɪɚɞɵ. 

ɋɨɧɵɦɟɧ ԕɚɬɚɪ, ɠɚԕɫɚɪɬɵɥԑɚɧ ɩɪɢɦɢɬɢɜɬɟɪ ɞɟ ɛɚɪ, ɨɥɚɪɞɵ ԕɨɥɞɚɧɭ 
ɦɨɞɟɥɶɞɟɧɟɬіɧ 3D ɨɛɴɟɤɬɬің ɧɚԕɬɵ ɮɨɪɦɚɫɵɧ ɛɟɪɭɝɟ ɦԛɦɤіɧɞіɤ ɛɟɪɟɞі. 
ɉɪɢɦɢɬɢɜɬɟɪɞɟɧ 3D ɨɛɴɟɤɬ ԕԝɪɚɫɬɵɪԑɚɧɧɚɧ ɤɟɣіɧ ɨɧɵ ɩɨɥɢɝɨɧɞɚɪɞɚɧ 
ɬԝɪɚɬɵɧ ɚɪɧɚɣɵ ɬɨɪɥɚɪԑɚ ԧɡɝɟɪɬɭɝɟ ɛɨɥɚɞɵ. Ⱥɥ ԥɪɛіɪ ɩɨɥɢɝɨɧɧɵң ɛԝɪɵɲɬɵԕ 
ɧԛɤɬɟɥɟɪіɧің ɨɪɧɚɥɚɫɭɵɧ ԧɡɝɟɪɬɟ ɨɬɵɪɵɩ, ɧɚԕɬɵ ɨɛɴɟɤɬіɧің ɧɚԕɬɵ ԥɪі ɲɵɧ 
ɮɨɪɦɚɫɵɧ ɮɨɪɦɚɫɵɧ ɚɥɭԑɚ ɛɨɥɚɞɵ. Ʉԧɥɟɦɞі ɦɨɞɟɥɶɞі ԕԝɪɚɫɬɵɪɭ ԛɲіɧ 
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ɩɨɥɢɝɨɧ ɬԧɛɟɥɟɪіɧің ɨɪɧɚɥɚɫɭɥɚɪɵɧ ԧɡɝɟɪɬɭ ԕɢɵɧ ԥɪі ɤԧɩ ɟңɛɟɤɬɟɧɭɞі ԕɚɠɟɬ 
ɟɬɟɬіɧ ԥɞіɫ ɠԥɧɟ 3D ɦɨɞɟɥɶɞɟɭɞің ɨɫɵ ɧɟɦɟɫɟ ɛɚɫԕɚ ɞɚ ɩɪɨɝɪɚɦɦɚɥɚɪɵɧ ɠɚԕɫɵ 
ɦɟңɝɟɪɝɟɧ ɚɞɚɦɞɚɪԑɚ ɚɪɧɚɥԑɚɧ. Ⱥɥɚɣɞɚ, ɨɫɵ ԥɞіɫɩɟɧ ɠɚɫɚɥԑɚɧ ɨɛɴɟɤɬ 
ԕɢɵɧɵɪɚԕ ɠԥɧɟ ԥɪ ɛԧɥіɝі ɠɚԕɫɵ ԕɚɪɚɫɬɵɪɵɥɚɞɵ.  

Autodesk 3ds max ԛɲ ԧɥɲɟɦɞі ɝɪɚɮɢɤɚ ɪɟɞɚɤɬɨɪɵɧɵң ɤԛɲɬі ɪɟɞɚɤɬɨɪɵ 
ԥɪԕɚɲɚɧ ɤԧɪіɧіɫɬɟɪɦɟɧ ɠԝɦɵɫ ɠɚɫɚɭɞɵң ɨңɚɣ ɛɨɥɭɵɦɟɧ ɟɪɟɤɲɟɥɟɧɟɞі, ɨɧɵң 
іɲіɧɞɟ ԛɥɤɟɧ ɤԧɥɟɦɞі ɩɨɥɢɝɨɧɞɚɪɵ ɛɚɪ ɨɛɴɟɤɬіɥɟɪɞɟɧ ɬԝɪɚɞɵ. Ȼɚɪɥɵԕ 
ԕɨɫɵɦɲɚ ԕɨɫɵɥԑɚɧ ɦɨɞɭɥɶɞɟɪ (plug-ins) ԕɨɫɵɥԑɚɧ. Direct3D ɚɣɧɚɥɭ ɞɪɚɣɜɟɪіɧ 
ԕɨɥɞɚɧɭ ɤɟɡіɧɞɟ ɤԧɩ ɩɨɥɢɝɨɧɞɵ ɦɨɞɟɥɶɞɟɪɞі ɨɪɧɚɥɚɫɬɵɪɭ ɠԥɧɟ ԧңɞɟɭ 
ɩɪɨɟɤɰɢɹ ɬɟɪɟɡɟɥɟɪіɧɞɟ OpenGL ԕɨɥɞɚɧɭԑɚ ԕɚɪɚԑɚɧɞɚ ɠɵɥɞɚɦɵɪɚԕ. Ȼіɪɚԕ 
ɤɟɣɛіɪ ɜɢɞɟɨɤɚɪɬɚ ɪɟɠɢɦɞɟɪі ɬԛɪɥɟɪіɦɟɧ Direct3D ɪɟɠɢɦі 3ds max  
ɛԝɪɵɧԑɵɞɚɣ ɞԝɪɵɫ ɠԝɦɵɫ ɠɚɫɚɦɚɣɞɵ. Ɇɨɞɟɥɶɞɟɭɞің ɟң ԕɚɪɚɩɚɣɵɦ 
ԥɞіɫɬɟɪіɧің ɛіɪі ɨɛɴɟɤɬіɥɟɪɝɟ ɩɚɪɚɦɟɬɪɥі ɦɨɞɢɮɢɤɚɬɨɪɥɚɪɞɵ ԕɨɥɞɚɧɭ. 
Ɇɨɞɢɮɢɤɚɬɨɪ ɞɟɝɟɧіɦіɡ 3ds max ɤɟɲɟɧіңің ɚɪɧɚɣɵ ɨɩɟɪɚɰɢɹɫɵ, ɨɧɵ ɨɛɴɟɤɬіɝɟ 
ԕɨɥɞɚɧɚɞɵ. ɋɩɥɚɣɧ ɞɟɝɟɧіɦіɡ ɠɚɡɵԕ ɮɢɝɭɪɚɥɚɪ, ɨɥɚɪ ԛɲ ԧɥɲɟɦɞі ɨɛɴɟɤɬіɧі 
ɞɚɣɵɧɞɚɭ ԛɲіɧ ԕɨɥɞɚɧɵɥɚɞɵ. 

Ȼԝɥ ɩɪɨɝɪɚɦɦɚ Autodesk ɤɨɦɩɚɧɢɹɫɵɧɵң 3D ɩɪɨɝɪɚɦɦɚɥɚɪɵɧɵң ɟң 
ɬɚɧɵɦɚɥɵ ɛɨɥɵɩ, ɜɢɞɟɨ ɨɣɵɧɞɚɪ, ɦɨɞɟɥɶɞɟɪ ɠɚɫɚɭ ɢɧɞɭɫɬɪɢɹɫɵɧɞɚ ɛɚɫɵɦ 
ɬԛɫɟɞі. Ԕɨɥɞɚɧɵɥɚɬɵɧ ɨɛɥɵɫɬɚɪɵ:  

 ɚɪɯɢɬɟɤɬɭɪɚɥɵԕ ɠɨɛɚɥɚɭ ɦɟɧ ɢɧɬɟɪɶɟɪɥіɤ ɤɨɧɫɬɪɭɤɬɪɥɟɭ; 
 ɬɟɥɟɞɢɞɚɪ ԛɲіɧ ɠɚɪɧɚɦɚɥɵԕ ɠԥɧɟ ԑɵɥɵɦɢ ɬɚɧɵɦɚɥ ɪɨɥɢɤɬɟɪ 

ɞɚɣɵɧɞɚɭ; 
 ɤɨɦɩɶɸɬɟɪɥіɤ ɦɭɥɶɬɢɩɥɢɤɚɰɢɹ ɠԥɧɟ ɮɚɧɬɚɫɬɢɤɚɥɵԕ ɫɸɠɟɬɬі 

ɮɢɥɶɦɞɟɪ ɬԛɫіɪɭ; 
 ɤɨɦɩɶɸɬɟɪɥіɤ ɨɣɵɧɞɚɪ ɦɟɧ ɤіɬɚɩɬɚɪ ԛɲіɧ ɢɥɥɸɫɬɪɚɰɢɹ ɞɚɣɵɧɞɚɭ; 
  ɤԧɪɤɟɦ ɤɨɦɩɶɸɬɟɪɥіɤ ɝɪɚɮɢɤɚ, Web-ɞɢɡɚɣɧ;  
 ɤɟңіɫɬіɤɬɟɝі ɛɟɣɧɟɧің ɞɚɦɭɵ; 
 ɚɪɧɚɭɥɵ ɷɮɮɟɤɬіɥɟɪ. 
3ds max  ɵңԑɚɣɥɵ ɦɨɞɟɥɶɞɟɭ, ɚɧɢɦɚɰɢɹ ɠԥɧɟ ɪɟɧɞɟɪɢɧɝɬі ɛіɪ ԑɚɧɚ 

ɮɥɚɤɨɧɞɚ ԝɫɵɧɚɞɵ, ɞɟɝɟɧɦɟɧ ɠԛɣɟ ԕɭɚɬɵɧɵң ɤԧɩ ɛԧɥіɝі ɩɥɚɝɢɧɞɟɪ ɦɟɧ 
ԕɨɫɵɦɲɚɥɚɪԑɚ ɤɟɬɟɞі. 3D ɦɨɞɟɥɶɞɟɭ ɠԥɧɟ ɚɧɢɦɚɰɢɹ ɬɟɯɧɨɥɨɝɢɹɫɵɧɞɚ ɤɟɥɟɫі 
ɛԧɥіɦɞɟɪ ɛɨɥɭɵ ɬɢіɫ: 

 ɛɚɡɚɥɵԕ ɠԥɧɟ ɠɟɬіɥɞіɪіɥɝɟɧ ɦɨɞɟɥɶɞɟɭ; 
 ɛɚɡɚɥɵԕ ɠԥɧɟ ɛɟɣɧɟɧі ɚɧɢɦɚɰɢɹɥɚɭ; 
 ɢɧɬɟɪɚɤɬɢɜɬі 3D ɝɪɚɮɢɤɚ ɠԥɧɟ ɜɢɪɬɭɚɥɞɵ ɲɵɧɞɵԕ. 
Ԛɲ ԧɥɲɟɦɞі ɤɟңіɫɬіɤɬɟɝі ɬɟɯɧɨɥɨɝɢɹ ɚɪɯɢɬɟɤɬɭɪɚɥɵԕ ɜɢɡɭɚɥɞɚɭɞɚ, 

ɚɜɬɨɦɨɛɢɥɶ ɠɚɪɧɚɦɚɥɚɪɵ ɦɟɧ ɤɨɦɩɶɸɬɟɪɥіɤ ɨɣɵɧɞɚɪ ɠɚɫɚɭɞɚ ԕɨɥɞɚɧɵɥɚɞɵ. 
Ԛɲ ԧɥɲɟɦɞі ɤɨɦɩɶɸɬɟɪɥіɤ ɝɪɚɮɢɤɚ – ԧɬɟ ɤɟң ɫɚɥɚ, ɨɥ ɦɚɲɢɧɚ ɠɚɫɚɭɞɚ, 
ɚɪɯɢɬɟɤɬɭɪɚɞɚ, ԕԝɪɵɥɵɫɬɚ, ɦɟɞɢɰɢɧɚɞɚ, ɚɪɯɟɨɥɨɝɢɹɞɚ, ɬɪɟɧɚɠɟɪɥɚɪ ԕԝɪɭɞɚ, 
ɤɢɧɨ ɦɟɧ ɬɟɥɟɞɢɞɚɪɞɚ ԕɨɥɞɚɧɵɫ ɬɚɩԕɚɧ. Ⱥɞɚɦɞɚɪ ԛɲ ԧɥɲɟɦɞі ԥɥɟɦɞɟ ԧɦіɪ 
ɫԛɪɟɬіɧɞіɤɬɟɧ, ɨɥɚɪɞɵң ԛɲ ԧɥɲɟɦɞі ɦɨɞɟɥɶɞɟɪ ɠɚɫɚɭɵ ɬɚɛɢԑɢ ɧԥɪɫɟ. 
Ɍɟɯɧɢɤɚɧɵ ɠɟɬіɥіɫɬіɪɭ ɠԥɧɟ 3D ɦɨɞɟɥɶɞɟɪɦɟɧ ɠԝɦɵɫɬɵ ԕɚɪɚɩɚɣɵɦɞɚɫɬɵɪɭ 
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ɚɪԕɵɥɵ ԛɲ ԧɥɲɟɦɞі ɝɪɚɮɢɤɚ ԛɣɪɟɧɲіɤɬі ɠɚɡɵԕ ɛɟɣɧɟɥɟɪɞі ɵԑɵɫɬɵɪɚ ɨɬɵɪɵɩ, 
ԧɦіɪɞің ɚɠɵɪɚɦɚɫ ɛіɪ ɛԧɥіɝіɧɟ ɚɣɧɚɥɚɪɵ ɫԧɡɫіɡ.  

Autodesk 3ds max ɩɪɨɝɪɚɦɦɚɫɵɧɵң ɦԛɦɤіɧɞіɤɬɟɪіɧ ԥɪ ɬԛɪɥі ɫɚɥɚɥɚɪɞɚ 
ԕɨɥɞɚɧɚ ɨɬɵɪɵɩ, ɨɧɵɦɟɧ ɚɣɧɚɥɵɫɭɲɵɥɚɪ ɫɬɚɬɢɤɚɥɵԕ ɠɚɪɧɚɦɚ ɠԥɧɟ 
ɞɢɧɚɦɢɤɚɥɵԕ ԕɨɸɥɚɪɞɚɧ ɛɚɫɬɚɩ, ɚɩɚɬɬɚɪ ɦɟɧ ԛɲ ԧɥɲɟɦɞі ɚɧɢɦɚɰɢɹɥɚɪԑɚ 
ɞɟɣіɧ ɠɚɫɚɞɵ. Ɇɵɫɚɥɵ, ԑɢɦɚɪɚɬ ԕԝɪɵɥɵɫɵɧ ԝɠɵɦɞɵԕ ɠɨɫɩɚɪɥɚɭ, ɨɧɵң 
ɛɚɪɥɵԕ ԕɚɬɵɫɭɲɵɥɚɪɵ – ɠɨɫɩɚɪɵ ɛɨɣɵɧɲɚ ɦɚɦɚɧɞɚɪ, ɠɨɛɚɥɚɭɲɵɥɚɪ, 
ɢɧɜɟɫɬɨɪɥɚɪ, ԛɤіɦɟɬ ԧɤіɥɞɟɪі ɠԥɧɟ ɛɚɫԕɚ ԕɵɡɵԑɭɲɵɥɚɪ ɨɧɵ ɧɚԕɬɵ іɫɤɟ 
ɚɫɵɪɭԑɚ ɞɟɣіɧ ɥɚɧɞɲɚɮɬԕɚ ԥɫɟɪіɧ ɛɚԑɚɥɚɣɬɵɧ ԕԝɪɵɥɵɫ ɠɨɛɚɥɚɪɵɧ ɬɚɥɞɚɭɞɵң 
ɠɚңɚ ԥɞіɫɬɟɪіɧ ɬɚɛɭԑɚ ԝɦɬɵɥɚɞɵ.  

ɀɨɛɚɥɵԕ ɰɢɤɥɞɵ ɛɚɫԕɚɪɚɬɵɧ ɲɟɲіɦɞɟɪ ɠɨɛɚɧɵң ɨɪɵɧɞɚɥɭɵɧɚ 
ԕɵɡɵԑɭɲɵ ɛɚɪɥɵԕ ɬԝɥԑɚɥɚɪԑɚ ɨԑɚɧ ɨɧɵң ɤɟɡ ɤɟɥɝɟɧ ɫɚɬɵɫɵɧɞɚ ԕɨɫɵɥɭɵɧɚ 
ɠԥɧɟ ɨɥɚɪɞɵң ɤɨɦɩɟɬɟɧɰɢɹɥɚɪɵ ɲɟɝіɧɞɟ ɠɨɛɚɥɵԕ ɦԥɥіɦɟɬɬɟɪ ԕɨɫɭԑɚ 
ɦԛɦɤіɧɞіɤ ɛɟɪɟɞі. Ɉɫɵɥɚɪɞɵң ɛԥɪіɧің ɧɟɝіɡі ɦԥɥіɦɟɬɬɟɪɞің ɫɚɧɞɵԕ ɤɟңɟɣɬіɥɭі 
ɛɨɥɵɩ ɬɚɛɵɥɚɞɵ. ɉɪɨɝɪɚɦɦɚɥɵԕ ԧɧіɦɧің ԧɡіɧің ɤԧɡԕɚɪɚɫɵ ɬɚɪɚɩɵɧɚɧ 
ԑɢɦɚɪɚɬɬɵ ɦɨɞɟɥɶɞɟɭ, DVD-ɪɨɥɢɤɬі ԕɚɥɵɩɬɚɫɬɵɪɭ ɧɟɦɟɫɟ ɢɧɬɟɪɶɟɪ ɠɨɫɩɚɪɵɧ 
ɞɚɣɵɧɞɚɭ ɨɪɵɧɞɚɥɚɬɵɧɵɧɚ ɛԝɥ ɠɟɪɞɟ ԛɥɤɟɧ ɟɪɟɤɲɟɥіɤ ɠɨԕ.  

Ԕɨɥɞɚɧɵɥɚɬɵɧ ɩɪɨɝɪɚɦɦɚɥɚɪ ɤԛɪɞɟɥі ɝɪɚɮɢɤɚ ɦɟɧ ɚɪɧɚɭɥɵ 
ɷɮɮɟɤɬіɥɟɪɞі ԕɨɥɞɚɧɚ ɨɬɵɪɵɩ, ɢɧɬɟɪɶɟɪɥɟɪ ɞɢɡɚɣɧɵɧ ԕԝɪɚɞɵ ɠԥɧɟ 
ɜɢɡɭɚɥɞɚɣɞɵ. ɋɨɧɞɵԕɬɚɧ ɛԝɥ ԛɲіɧ ɚɩɩɚɪɚɬɬɵԕ ԕԝɪɚɥɞɚɪ ԕɭɚɬɬɵ ɛɨɥɭɵ ɬɢіɫ.  
Kinetix іɲɤі ɛԧɥіɦі ɛԝɥ ɩɪɨɝɪɚɦɦɚɥɵԕ ԧɧіɦɞі ɤԥɫіɛɢ ԕɨɥɞɚɧɭɲɵɥɚɪԑɚ ɚɪɧɚɩ 
ԕԝɪɞɵ, ɞɟɝɟɧɦɟɧ ɛԝɥ ԧɧіɦɝɟ ɢɟ ɛɨɥɚ ɚɥɚɬɵɧ ɤɟɡ ɤɟɥɝɟɧ ԕɵɡɵԑɭɲɵ ԧɡ ɚɪɦɚɧɵɧ 
ɩɪɨɝɪɚɦɦɚɧɵң ɤɟɣɛіɪ ɫɵɪɥɚɪɵɧ ԛɣɪɟɧɟ ɨɬɵɪɵɩ ɲɵɧɞɵԕԕɚ ɚɣɧɚɥɞɵɪɭԑɚ 
ɛɨɥɚɞɵ. 3ds max ɩɪɨɝɪɚɦɦɚɫɵɧɞɚ ɩɚɤɟɬɬің ɮɭɧɤɰɢɨɧɚɥɞɵԑɵɧ ɚɪɬɬɵɪɚɬɵɧ 
ɨɪɧɚɬɵɥɚɬɵɧ ԕԝɪɵɥɵɦɞɚɪ, ɛɚɫԕɚɲɚ ɚɣɬԕɚɧɞɚ ɩɥɚɝɢɧɞɟɪ ɠɢɵɧɵ ɛɚɪ.  

Ⱥɪɯɢɬɟɤɬɭɪɚɥɵԕ ɠɨɛɚɥɚɭ, media ԧɧɞіɪіɫ ɠԥɧɟ game ɢɧɞɭɫɬɪɢɹ ɛɨɣɵɧɲɚ 
ɫɟɧіɦɞі ɠԥɧɟ ɮɭɧɤɰɢɨɧɚɥɞɵ ɲɟɲіɦɞɟɪ ԝɫɵɧɚɬɵɧ 3D ɤɨɦɩɶɸɬɟɪɥіɤ 
ɦɨɞɟɥɶɞɟɭɝɟ ԕɵɡɵԑɭɲɵɥɵԕɬɵң ɚɪɬɭɵɧɚ ɛɚɣɥɚɧɵɫɬɵ ɛԝɥ ԧɧіɦ ɷɤɨɧɨɦɢɤɚɧɵң 
ԕԝɪɵɥɵɫ, ɠɨɛɚɥɚɭ, ɢɧɬɟɪɶɟɪɥɟɪ ɦɟɧ ɷɤɫɬɟɪɶɟɪɥɟɪ, ɥɚɧɞɲɚɮɬ ɞɢɡɚɣɧɵ ɫɢɹԕɬɵ 
ɫɚɥɚɥɚɪɵɧɞɚ ɬɢіɦɞіɥіɤɤɟ ɢɟ.  
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3 Пɪɨɝɪɚɦɦɚɧɵ ɠүɡɟɝɟ ɚɫɵɪɭ 

 

3.1 3ds mɚɯ  ɩɟɧ Zbrush-ɬɚ ɨɣɵɧ ɤɟɣɩɤɟɪіɧ ԕұɪɭ 

 

Zbrush, 3DsMax ɠԥɧɟ GoZ (Zbrush ɠԥɧɟ 3DsMax ɛɚɣɥɚɧɵɫɵɧɚ ɚɪɧɚɥԑɚɧ 
ɩɥɚɝɢɧ) ɫɬɢɥɶɞі ɨɣɵɧ ɫɢɩɚɬɵɧ ɠɚɫɚɭɞɵң ɟɝɠɟɣ-ɬɟɝɠɟɣɥі ɦɵɫɚɥɵ. 

Ɋɟɮɟɪɟɧɫɬɟɪ - ɛіɡɞің ɛԥɪіɦіɡ. Ɇɟɧ Ⱥɧɧɚ ɑɚɬɬɢɲ ɩɟɧ Ⱦɠɷɦɢ ɏɶɸɥɟɬɬ 
ɫɢɹԕɬɵ ɫɭɪɟɬɲіɥɟɪɞің ɫɬɢɥіɧ ԝɧɚɬɚɦɵɧ, ɫɨɧɞɵԕɬɚɧ ɨɧɵ ɦɟɧ ԧɡіɦɧің 
ɤɟɣіɩɤɟɪіɦ ԛɲіɧ ɧɟɝіɡ ɪɟɬіɧɞɟ ԕɚɛɵɥɞɚɞɵɦ. Ɇɟɧ, ɫɨɧɞɚɣ-ɚԕ, Overwatch ɫɬɢɥіɧ 
«ԕɨɫɭ» ɬɭɪɚɥɵ ɲɟɲіɦ ԕɚɛɵɥɞɚɞɵɦ. ȿɝɟɪ ɛіɪɟɭ ɨɧɵ ɬɚɧɵɦɚɫɚ, ɦіɧɞɟɬɬі ɬԛɪɞɟ 
ɤԧɪіңіɡ. 

 

ɀԝɦɵɫɬɵң ԛɥɤɟɧ ɛԧɥіɝіɧ, ɯɚɪɞɫɟɪɮɟɣɫɬіɤ ɷɥɟɦɟɧɬɬɟɪɞɟɧ ɛɚɫԕɚ, ɦɟɧ 
Zbrush-ɬɚ іɫɬɟɞіɦ. Ɉɥɚɪɞɵ ɦɟɧ 3DsMax-ɬɚ ɠɚɫɚɞɵɦ. ɋɟɛɟɛі, ɨɫɵɧɞɚɣ 
ɨɛɴɟɤɬіɥɟɪɞі ɦɨɞɟɥɶɞɟɭ 3DsMax-ɬɚ ɨңɚɣɵɪɚԕ ɠԥɧɟ ɬɟɡіɪɟɤ. ɋɨɧɵɦɟɧ ԕɚɬɚɪ, 
ɪɟɬɨɩɨɥɨɝɢɹ ɦɟɧ ɬԝɪɵɫɵɧ ɫɨɧɞɚ ɠɚɫɚɞɵɦ. GoZ ɩɥɚɝɢɧі ɠԝɦɵɫ ɩɪɨɰɟɫіɧ 
ɟɞԥɭіɪ ɠɟɞɟɥɞɟɬɬі ɞɟɩ ɚɣɬɚ ɤɟɬɭɝɟ ɛɨɥɚɞɵ. Ʉɟɣɩɤɟɪɞің ɪɟɮɟɪɟɧɫɬɟɪі 3.1-

ɫɭɪɟɬɬɟ ɤԧɪɫɟɬіɥɝɟɧ. 
 

 
 

3.1-ɫɭɪɟɬ – Ʉɟɣɩɤɟɪɞің ɪɟɮɟɪɟɧɫɬɟɪі 
 

Ȼɥɨɤɬɚɭ ɠԥɧɟ ɩɪɨɩɨɪɰɢɹɥɚɪ. Ȼɥɨɤɬɚɭɞɵ ɦɟɧ ɲɚɪ ɠԥɧɟ ɰɢɥɢɧɞɪɥɟɪɞɟɧ 
ɛɚɫɬɚɞɵɦ. Ʉɟɣɩɤɟɪɞің ɛɚɫɬɚɩԕɵ ɦɨɞɟɥɶɞɟɭі 3.2-ɫɭɪɟɬɬɟ ɤԧɪɫɟɬіɥɝɟɧ. 
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3.2-ɫɭɪɟɬ – Ʉɟɣɩɤɟɪɞің ɛɚɫɬɚɩԕɵ ɦɨɞɟɥɶɞɟɭі 

Ɇɟɧ ɫɮɟɪɚ ɦɟɧ ɰɢɥɢɧɞɪɥɟɪɞің ɤɟɣіɩɤɟɪɥɟɪі ɛɨɣɵɧɲɚ ɠԝɦɵɫ іɫɬɟɣ 
ɛɚɫɬɚɞɵɦ. Ɉɫɵ ɤɟɡɟңɞɟ ɦɟɧ ԛɲіɧ ԕɚɠɟɬɬі ԕԝɪɚɥ - Transpose ԕԝɪɚɥɵ ɠԥɧɟ Move 
ɳɟɬɤɚɫɵ. Ɉɥɚɪɞɵң ɤԧɦɟɝіɧің ɚɪԕɚɫɵɧɞɚ ɦɟɧ ɤɟɣіɩɤɟɪɞің ɞɟɧɟɫіɧɟ ԕɚɠɟɬɬі 
ɩɪɨɩɨɪɰɢɹɥɚɪɞɵ ɛɟɪɞіɦ. Ⱦɢɫɧɟɣɞің ɦɭɥɶɬɮɢɥɶɦ ɤɟɣіɩɤɟɪɥɟɪіɧің ɫіɥɬɟɦɟɥɟɪі 
ɦɟɧ ԛɲіɧ ɩɚɣɞɚɥɵ ɟɤɟɧіɧ ɚɬɚɩ ԧɬɭ ɤɟɪɟɤ, ɨɥɚɪɞɚ ɚɧɵԕ, ɠɚԕɫɵ ɨԕɵɥɚɬɵɧ 
ɩɪɨɩɨɪɰɢɹɥɚɪ ɛɚɪ. Artstation-ɞɚ ɫіɡ ɛԝɥ ɫɬɢɥɶɞɟ ɦɵңɞɚԑɚɧ ɪɟɮɥɟɤɫɬɟɪɞі ɬɚɛɚ 
ɚɥɚɫɵɡ. Ɇɟɧ ɫɮɟɪɚ ɦɟɧ ɰɢɥɢɧɞɪɥɟɪɞің ɤɟɣіɩɤɟɪɥɟɪі ɛɨɣɵɧɲɚ ɠԝɦɵɫ іɫɬɟɣ 
ɛɚɫɬɚɞɵɦ. Ɉɫɵ ɤɟɡɟңɞɟ ɦɟɧ ԛɲіɧ ԕɚɠɟɬɬі ԕԝɪɚɥ - Transpose ԕԝɪɚɥɵ ɠԥɧɟ Move 
ɳɟɬɤɚɫɵ. Ɉɥɚɪɞɵң ɤԧɦɟɝіɧің ɚɪԕɚɫɵɧɞɚ ɦɟɧ ɤɟɣіɩɤɟɪɞің ɞɟɧɟɫіɧɟ ԕɚɠɟɬɬі 
ɩɪɨɩɨɪɰɢɹɥɚɪɞɵ ɛɟɪɞіɦ. Ⱦɢɫɧɟɣɞің ɦɭɥɶɬɮɢɥɶɦ ɤɟɣіɩɤɟɪɥɟɪіɧің ɫіɥɬɟɦɟɥɟɪі 
ɦɟɧ ԛɲіɧ ɩɚɣɞɚɥɵ ɟɤɟɧіɧ ɚɬɚɩ ԧɬɭ ɤɟɪɟɤ, ɨɥɚɪɞɚ ɚɧɵԕ, ɠɚԕɫɵ ɨԕɵɥɚɬɵɧ 
ɩɪɨɩɨɪɰɢɹɥɚɪ ɛɚɪ. Artstation-ɞɚ ɫіɡ ɛԝɥ ɫɬɢɥɶɞɟ ɦɵңɞɚԑɚɧ ɪɟɮɥɟɤɫɬɟɪɞі ɬɚɛɚ 
ɚɥɚɫɵɡ. 

Ȼɚɫ ɩɟɧ ɞɟɧɟɧі ɦԛɫіɧɞɟɭ. Ȼԝɥ ɠɟɪɞɟ ɚɧɚɬɨɦɢɹ ɦɚңɵɡɞɵ. ɋɬɢɥɶɞɟɧɝɟɧ 
ɤɟɣіɩɤɟɪɞі ɠɚɫɚɫɚңɵɡ ɞɚ, ɨɧɵ ɟɥɟɦɟңіɡ. Ȼɚɫ ɩɟɧ ɞɟɧɟɧің ɦԛɫіɧі 3.3-ɫɭɪɟɬɬɟ 
ɤԧɪɫɟɬіɥɝɟɧ. 

 

  
3.3-ɫɭɪɟɬ – Ȼɚɫ ɩɟɧ ɞɟɧɟɧің ɦԛɫіɧі 
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Ⱥɧɚɬɨɦɢɹ ɠԥɧɟ ɫіɥɬɟɦɟɥɟɪ - ɛԝɥ ɛіɡɞің ɛԥɪіɦіɡ. Ɍɚңɛɚɧɵ ԕԝɪɫɚңɵɡ, ɞɟɧɟ 
ԕԝɪɵɥɵɦɵɧɵң ɟɪɟɤɲɟɥіɤɬɟɪіɧ ԝɫɬɚɧɭ ԧɬɟ ɦɚңɵɡɞɵ. Ȼԝɥɲɵԕ ɩɟɧ ɫԛɣɟɤɬɟɪɞің 
ԕɚɣ ɠɟɪɞɟ ɠԥɧɟ ԕɚɣ ɠɟɪɞɟ ɨɪɧɚɥɚɫԕɚɧɵɧ ɠԥɧɟ ԥɪ ɬԛɪɥі ɩɨɡɢɰɢɹɥɚɪɞɚ ԕɚɥɚɣ 
ԥɪɟɤɟɬ ɟɬɟɬіɧіɧ ɟɫɤɟ ɚɥɭ ԕɚɠɟɬ. 

Ⱥɧɚɬɨɦɢɹ ԧɬɟ ɦɚңɵɡɞɵ, ɬіɩɬі ɫɬɢɥɶɞɟɧɝɟɧ ɦɭɥɶɬɮɢɥɶɦ ɤɟɣіɩɤɟɪіɧ 
ɠɚɫɚɫɚңɵɡ ɞɚ ɦɚңɵɡɞɵ. Ⱥɥɚɣɞɚ, ɛɚɪɥɵԕ ɧɟɝіɡɝі ɮɨɪɦɚɥɚɪ ɦɟɧ ɩɪɨɩɨɪɰɢɹɥɚɪ 
ɲɵɧɚɣɵ ɚɞɚɦɧɵң ɚɧɚɬɨɦɢɹɫɵɧɚɧ ɬɭɵɧɞɚɣɞɵ. ɋіɡ ɚɧɚɬɨɦɢɹɞɚ ɠɚԕɫɵ ɛіɥɟɬіɧ 
ɛɨɥɫɚңɵɡ ԑɚɧɚ ɨɣɧɚɣ ɚɥɚɫɵɡ. Ɇɵɫɚɥɵ, ɤԧɡɞің ԧɥɲɟɦіɧ ɚɪɬɬɵɪɚ ɚɥɚɫɵɡ ɧɟɦɟɫɟ 
ɚɹԕɬɚɪɵɧ ԝɡɚɪɬɚ ɚɥɚɫɵɡ. 

Ʉɢіɦɧің ɧɟɝіɡɝі ɮɨɪɦɚɥɚɪɵɧ ԕԝɪɭ. ɍɚԕɵɬɬɵ ԕɚɠɟɬɫіɡ ɤԧɩɬɟɝɟɧ 
ɦԥɥіɦɟɬɬɟɪɞі ɠɚɫɚɭԑɚ ԕԝɪɬɭɞɵң ԕɚɠɟɬі ɠɨԕ. Ʉɢіɦɧің ɧɟɝіɡɝі ɮɨɪɦɚɥɚɪɵ 3.4-

ɫɭɪɟɬɬɟ ɤԧɪɫɟɬіɥɝɟɧ. 
 

 
 

3.4-ɫɭɪɟɬ – Ʉɢіɦɧің ɧɟɝіɡɝі ɮɨɪɦɚɥɚɪɵɧɵң ɦɨɞɟɥі 
 

Ʉɢіɦ, ɚɤɫɟɫɫɭɚɪɥɚɪ, ɲɚɲ ɠɚɫɚɭ ɠԥɧɟ ɬ.ɛ. ɠɚɫɚɭ ԛɲіɧ ɦɟɧ ɩɪɢɦɢɬɢɜɬɟɪɞі 
ԕɨɥɞɚɧɚɦɵɧ. Ȼԝɥ ɤɟɡɟңɞɟ ɬԝɬɚɫ ɚɥԑɚɧɞɚ ɫіɡɞің ɫɢɩɚɬɵңɵɡɞɵң ɞɟɬɚɥɶɞɚɪɵɧ 
ɨɣɥɚɭ ɠԥɧɟ ɲɟɲɭ ԧɬɟ ɦɚңɵɡɞɵ. ReY - ɦɭɥɶɬɮɢɥɶɦɧің ɤɟɣіɩɤɟɪі ɛɨɥɵɩ 
ɬɚɛɵɥɚɬɵɧɞɵԕɬɚɧ, ɨɥ «ɲɭ ɲɵԑɚɪɦɚɭɵ» ɤɟɪɟɤ, ɛԝɥ ɨɧɵң ɦɚԑɵɧɚɫɵɧ ɚɣԕɵɧɞɚɣ 
ɚɥɦɚɣɞɵ. Ȼԝɥ ԥɞɟɦі ɛɨɥɦɚɣ ԕɚɥɚɞɵ. 

Polygroups ɠԥɧɟ Dynamesh ɩɚɣɞɚɥɚɧɵңɵɡ Polygroups ɫіɡɞің ԧɦіɪіңіɡɞі 
ɠɟңіɥɞɟɬɟɞі. Polygroups ɬԛɪі 3.5-ɫɭɪɟɬɬɟ ɤԧɪɫɟɬіɥɝɟɧ. 

 

  
3.5-ɫɭɪɟɬ – Polygroups ɬԛɪі 
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Ԕɨɥ ɛіɪ ɧɵɫɚɧ ɪɟɬіɧɞɟ ԕԝɪɵɥɭɵ ɦԛɦɤіɧ ɠԥɧɟ ɫɚɭɫɚԕɬɚɪɞɵ 
ɰɢɥɢɧɞɪɥɟɪɦɟɧ ɧɟɦɟɫɟ CurveTube ԕɵɥԕɚɥɚɦɵɦɟɧ ɦɨɞɟɥɶɞɟɭɝɟ ɛɨɥɚɞɵ. ɋɨɞɚɧ 
ɤɟɣіɧ, Dynamesh ɩɚɪɚɦɟɬɪɥɟɪіɧ ԕɨɫɵɥԑɚɧ ɬɨɩɬɚɪɦɟɧ ԕɨɥɞɚɧɚɦɵɡ. Ɉɫɵ 
ɮɭɧɤɰɢɹɧɵң ɚɪԕɚɫɵɧɞɚ Dynamesh ɠԝɦɵɫ іɫɬɟɝɟɧɧɟɧ ɤɟɣіɧ, ɩɨɥɢɝɪɭɩɬɚɪ 
ɫɚԕɬɚɥɚɞɵ. ɋɨɧɵɦɟɧ ԕɚɬɚɪ, ɤɟɣіɩɤɟɪɞі ɩɨɡɚԑɚ ԕɨɸ ɤɟɡɟңіɧɞɟ ɩɨɥɢɝɪɚɮɩɟɧ 
ɠԝɦɵɫ іɫɬɟɭ ɵңԑɚɣɥɵ. 

ɉɚɣɞɚɥɵ ԕɵɥԕɚɥɚɦɞɚɪ. ɋɬɚɧɞɚɪɬɬɵ ԕɵɥԕɚɥɚɦɞɚɪɞɵ ɠɚԕɫɵ ɬɚңɞɚɭ-

ɚɭɵɪɬɩɚɥɵԕɫɵɡ ɦԛɫіɧɞɟɭɞің ɤіɥɬі. ɉɚɣɞɚɥɵ ԕɵɥԕɚɥɚɦɞɚɪ ɬԛɪɥɟɪі 3.6-ɫɭɪɟɬɬɟ 
ɤԧɪɫɟɬіɥɝɟɧ. 

 

  
3.6-ɫɭɪɟɬ – ɉɚɣɞɚɥɵ ԕɵɥԕɚɥɚɦɞɚɪ ɬԛɪɥɟɪі  

Ɇɟɧ ɠɢі ɩɚɣɞɚɥɚɧɚɬɵɧ ɫɬɚɧɞɚɪɬɬɵ ԕɵɥԕɚɥɚɦɞɚɪ: ClayBuildup, Move, 
Dam_Standard ɠԥɧɟ hPolish ɛɨɥɵɩ ɬɚɛɵɥɚɞɵ. ɀɢі ɟɦɟɫ, ɛіɪɚԕ ɦɟɧ Standard, 
Clay, TrimDynamic, Inflate, Topological, Pinch, Layer ɠԥɧɟ CurveTube 
ɮɚɣɥɞɚɪɵɧ ԕɨɥɞɚɧɚɦɵɧ. Ȼԝɞɚɧ ɛɚɫԕɚ, ɦɟɧ ɫіɡɞɟɪɝɟ Ɉɪɛ ɳɟɬɤɚɥɚɪɵɧɵң ɟɪɤіɧ 
ɠɢɵɧɬɵԑɵɧ ɠԛɤɬɟɩ ɚɥɭԑɚ ɤɟңɟɫ ɛɟɪɟɦіɧ. Polypaint ԛɲіɧ Ɇɟɧ Pen A-ɧі 
ԕɨɥɞɚɧɚɦɵɧ ɧɟɦɟɫɟ ԧɡіɦɧің ԕɵɥԕɚɥɚɦɵɦɞɵ ɠɚɫɚɣɦɵɧ. Ɇԝɧɵң ɛԥɪі 
ɬɚɩɫɵɪɦɚԑɚ ɛɚɣɥɚɧɵɫɬɵ. 

ɒɚɲ ɠɚɫɚɭ. ɒɚɲɵңɵɡɞɵ ԕɚɥɚԑɚɧɵңɵɡɞɚɣ ɟɬіɩ ɠɚɫɚңɵɡ. ɒɚɲɬɵ 
ɛіɪɧɟɲɟ ɬԥɫіɥɦɟɧ ɠɚɫɚɭԑɚ ɛɨɥɚɞɵ. ɋіɡ Maya ɧɟɦɟɫɟ 3DsMax ɚɲɵɩ, ɨɥɚɪɞɵ 
ɚɪɧɚɣɵ ɲɚɲ ɝɟɧɟɪɚɬɨɪɵ ɚɪԕɵɥɵ ɠɚɫɚɣ ɚɥɚɫɵɡ; Ȼԝɥ ɠɨɛɚ ԛɲіɧ ɫɨңԑɵ ɨɩɰɢɹɧɵ 
ɬɚңɞɚɞɵɦ. Ɇɚԑɚɧ ɲɚɲɬɵ curveTube ɫԛɥɝіɦɟɧ ɠɚɫɚɭ ԝɧɚɣɞɵ. Ɍɚɪɚԕɬɚɪ ɞɚɣɵɧ 
ɛɨɥԑɚɧɞɚ, ɲɚɲɬɵ ɬԛɡɟɬіɩ, ɬɨɪɞɵ ɬɚɡɚ ɠԥɧɟ ɛіɪɤɟɥɤі ɟɬіɩ ɠɚɫɚɭ ԛɲіɧ hPolish 
ԕɵɥԕɚɥɚɦɵɧ ɚɥɚɦɵɧ. ɒɚɲ ɦɨɞɟɥɶɞɟɭɞің ɬԛɪі 3.7-ɫɭɪɟɬɬɟ ɤԧɪɫɟɬіɥɝɟɧ. 
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3.7-ɫɭɪɟɬ – ɒɚɲ ɦɨɞɟɥɶɞɟɭɞің ɬԛɪі 
 

ɀԝɦɵɫ ɤɢіɦіɧ ɠɚɫɚɩ ɲɵԑɚɪɭ.ZRemesher ɤԧɦɟɝіɦɟɧ ɛіɡ ԕɚɛɵɪԑɚɥɚɪ 
ɩіɲіɧі ɦɟɧ ԕɢɫɵԕɬɚɪɵɧ ԕɚɣɬɚɥɚɣɬɵɧ ɟɬіɩ ɤɢіɦɞɟɪɞі ɪɟɬɤɟ ɤɟɥɬіɪɟɦіɡ. Ȼԝɥ 
ɤɟɡɟңɞɟ ɦɟɧ Lasso ɪɟɠɢɦіɧің ɦɚɫɤɢɪɨɜɤɚɫɵ ɦɟɧ Extract ɮɭɧɤɰɢɹɫɵɧ 
ԕɨɥɞɚɧɞɵɦ. ɋɨɞɚɧ ɤɟɣіɧ ɦɟɧ ZRemesher-ɩɟɧ ɛіɪɝɟ ɪɟɬɨɩɨɥɨɝɢɹ ɠɚɫɚɞɵɦ. 
Ԕɚɪɬɬɚɪ ɦɚɬɚɧɵң ɩіɲіɧі ɦɟɧ ԕɢɫɵԕɬɚɪɵɧ ԕɚɣɬɚɥɚԑɚɧɵɧɚ ɤԧɡ ɠɟɬɤіɡɭ ɦɚңɵɡɞɵ. 
ZRemesher-ɞі «ԕɚɛɵɪԑɚɥɚɪɞɵ» ɨɪɧɚɥɚɫɬɵɪɭɞɵ «ɫԝɪɚɫɬɵɪɭ» ԛɲіɧ, ɦɟɧ 
ɛԛɤɬɟɦɟɥɟɪɞі ɠԥɧɟ ɛɨɹԑɚɧ ɛɚԑɵɬɬɚԑɵɲɬɚɪɞɵ (ZRemesherGuides tassel) 
ɦԛɫіɧɞɟɞіɦ. ɀԝɦɵɫ ɤɢіɦіɧің ɦɨɞɟɥі 3.8-ɫɭɪɟɬɬɟ ɤԧɪɫɟɬіɥɝɟɧ. 

 

 
 

3.8-ɫɭɪɟɬ – ɀԝɦɵɫ ɤɢіɦіɧің ɦɨɞɟɥі 
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Ȼԛɤɬɟɥɝɟɧ ԕɚɛɚɬɬɚɪɞɵ ɦԛɫіɧɞɟɭ. Ʉɟɣɛіɪ ɛԛɤɬɟɦɟɥɟɪ ɠɚԕɫɵ ɤԧɪіɧɟɞі, 
ɛіɪɚԕ ɨɥɚɪɞɵ ɚɫɵɪɚ ɩɚɣɞɚɥɚɧɛɚңɵɡ. Ʉɢіɦ ԥɪɞɚɣɵɦ ԑɚɠɚɣɵɩ ɞɢɡɚɣɧɟɪɞɟ 
ɠɚɫɚɥɭɵ ɦԛɦɤіɧ, ɛіɪɚԕ ɦɟɧ Orb_Cracks ɲԝңԕɵɪɵɦɟɧ ԕɨɥɦɟɧ ɛԛɤɬɟɥɭɞі 
ԕɚɥɚɣɦɵɧ. Ɉɫɵɥɚɣɲɚ ɦɟɧ ɛԛɤɬɟɦɟɥɟɪɞің ɨɪɧɚɥɚɫɭɵɧ, ɩіɲіɧіɧ, ɫɚɧɵɧ ɠԥɧɟ 
ɬɟɪɟңɞіɝіɧ ɞԥɥ ɛɚԕɵɥɚɭԑɚ ɚɥɚɦɵɧ. Ԧɣɬɤɟɧі ɛԝɥ ɦɟɧің ɫɬɢɥɶɞі ɫɢɩɚɬɵɦ, ɤɢіɦ 
ɬɵɦ ɲɵɧɚɣɵ ɤԧɪіɧɛɟɭі ɤɟɪɟɤ. Ɍɵɦ ɤԧɩ ɠɚɫɚɦɚңɵɡ. Ȼԛɤɬɟɥɝɟɧ ԕɚɛɚɬɬɚɪɞɵ 
ɦԛɫіɧɞɟɭ ɬԛɪі 3.9-ɫɭɪɟɬɬɟ ɤԧɪɫɟɬіɥɝɟɧ. 

 

 
 

3.9-ɫɭɪɟɬ – Ȼԛɤɬɟɥɝɟɧ ԕɚɛɚɬɬɚɪɞɵ ɦԛɫіɧɞɟɭ ɬԛɪі 
 

ɏɚɪɫɟɪɮɟɣɫɬіɤ ɨɛɶɟɤɬіɥɟɪɞі ɠɚɫɚɩ ɲɵԑɚɪɭ. Ɇԝɧɞɚ ɞɟɬɚɥɢɡɚɰɢɹԑɚ ɚɫɚ 
ԕɚɬɬɵ ԛңіɥɭ ԕɚɠɟɬ ɟɦɟɫ. ɏɚɪɞɫɟɪɮɟɣɫɬіɤ ɨɛɶɟɤɬіɥɟɪɞің ɦɟɲɬіɤ ɧɟɝіɡіɧ ɦɟɧ 3ds 
Max-ɬɚ ɠɚɫɚɩ ɲɵԑɚɪɞɵɦ, ɚɥ ɞɟɬɚɥɢɡɚɰɢɹɧɵ (ɦɚɣɵɫɭɥɚɪ, ɫɨԕԕɵɥɚɪ, ɫɵɡɚɬɬɚɪ) 
Zbrush-ɬɚ. Ⱦɟɝɟɧɦɟɧ, ɫіɡ ԕɚɲɚɧ ɬɨԕɬɚɭ ɤɟɪɟɤɬіɝіɧ ɞɟ ɛіɥɭіңіɡ ԕɚɠɟɬ. 
Ⱦɟɬɚɥɢɡɚɰɢɹɧɵ ɚɫɚ ɤԧɩ ԕɨɥɞɚɧɛɚɫ ԛɲіɧ, ɦіɧɞɟɬɬі ɬԛɪɞɟ ԥɪɞɚɣɵɦ ԧɡ ԧɡіңіɡɞі 
ɛɚԕɵɥɚɩ ɨɬɵɪɭɵңɵɡ ԕɚɠɟɬ. ɋɨɧɵɦɟɧ ԕɚɬɚɪ, ZKodeler-ɞі ɤɟɣɛіɪ ԕɚɛɵɪԑɚɥɚɪɞɵ 
ɛɟɤіɬɭ ԛɲіɧ ԕɨɥɞɚɧɞɵɦ. ɏɚɪɫɟɪɮɟɣɫɬіɤ ɨɛɶɟɤɬіɥɟɪ 3.10-ɫɭɪɟɬɬɟ ɤԧɪɫɟɬіɥɝɟɧ. 

 

 
 

3.10-ɫɭɪɟɬ – ɏɚɪɫɟɪɮɟɣɫɬіɤ ɨɛɶɟɤɬіɥɟɪ 
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Ɍɟɤɫɬɭɪɚɥɚɭ Substance Painter ɬɟɤɫɬɭɪɚ ɠɚɫɚɭԑɚ ɵңԑɚɣɥɵ ɤɟɥɟɞі. 
Ɋɟɬɪɨɩɨɥɨɝɢɹ ɠԥɧɟ ɍɄ-ɫɤɚɧɟɪɥɟɭ ɠԝɦɵɫɬɚɪɵ ɠɚɫɚɥɵɧԑɚɧ ɤɟɡɞɟ, ɫіɡ 
ɬɟɤɫɬɭɪɚɧɵң ɠɚɫɚɥɭɵɧɚ ԕɚɪɚɣ ɚɥɚɫɵɡ. Ɇɟɧ Substance Painter-ɞɚԑɵ ɬɟɤɫɬɭɪɚɧɵ 
ԝɧɚɬɚɦɵɧ, ԧɣɬɤɟɧі ɨɥ ɤԧɩɬɟɝɟɧ ɩɚɣɞɚɥɵ ԕԝɪɚɥɞɚɪɞɵ ԕɨɥɞɚɧɭԑɚ ɠԥɧɟ 
ɬɨɥɬɵɪɭԑɚ ɨңɚɣ. Ɇɟɧ Spec / Gloss ɪɟɠɢɦіɧɞɟ ɠԝɦɵɫ іɫɬɟɝɟɧɞі ԝɧɚɬɚɦɵɧ, 
ɫɟɛɟɛі ɦɚɬɟɪɢɚɥɞɚɪɦɟɧ ɠԝɦɵɫ іɫɬɟɝɟɧɞɟ, ɤԧɩɬɟɝɟɧ ɧԝɫԕɚɥɚɪɞɵ ɬɚңɞɚɭԑɚ 
ɛɨɥɚɞɵ. Substance Painter-ɞɟ ɬɟɤɫɬɭɪɚɥɚɭ 3.11-ɫɭɪɟɬɬɟ ɤԧɪɫɟɬіɥɝɟɧ. 
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Ʉɚɪɬɚɥɚɪɞɵ ɤԧɦɟɲɬɟɭ. Ɉɫɵɧɞɚɣ ɛɚɩɬɚɭɥɚɪ ɤɟɡіɧɞɟ, ɤɚɪɬɚɥɚɪ ɛіɪɧɟɲɟ 
ɟɫɟ ɠɚԕɫɵɪɚԕ ɤԧɦɟɲɬɟɧɟɞі. Ʉɚɪɬɚɥɚɪɞɵ ɤԧɦɟɲɟɭ ɤɟɡіɧɞɟ, ɦɟɧ ɤԧɛіɧɟɫɟ 
ɤɟɥɟɫіɞɟɣ ɛɚɩɬɚɭɥɚɪɞɵ ԕɨɥɞɚɧɚɦɵɧ: Antialiasing — 8ɯ8 (ɬɟɤ ԕɚɧɚ Normal , 
World space normal, Curvature ɢ Position ɫɵɧɞɵ ɤɚɪɬɚɥɚɪɞɵ ɤԧɦɟɲɬɟɭɝɟ 
ɚɪɧɚɥԑɚɧ); AO ɢ Thickness ɤɚɪɬɚɥɚɪɵɧ ɤԧɦɟɲɬɟɭɝɟ ɚɪɧɚɥԑɚɧ, Antialiasing — 

none ,ɛԝɥ ԝɡɚԕ ɭɚԕɵɬɬɵ ɬɚɥɚɩ ɟɬɟɬіɧ ɪԥɫіɦ. ɑɬɨ ɤɚɫɚɟɬɫɹ ɧɚɫɬɪɨɟɤ ɡɚɩɟɤɚɧɢɹ 
AO-ɧɵ ɤԧɦɟɲɬɟɭɞің ɛɚɩɬɚɭɥɚɪɵɧɚ ɤɟɥɟɬіɧ ɛɨɥɫɚԕ, ɦɟɧ Secondary Rays-ɬің 
ɦɚңɵɡɵɧ 256-ԑɚ ɞɟɣіɧ ɤԧɛɟɣɬɟɦіɧ, Max Occluded Distance-ɬі 05-08 

ɚɪɚɥɵԑɵɧɞɚ, ɚɥ Distribution ɛɚɩɬɚɭɥɚɪɵɧɞɚ Uniform-ɞɵ ɬɚңɞɚɣɦɵɧ. Ⱥɥɞɵɦɟɧ, 
ɦɟɧ ԥɪԕɚɣɫɵɫɧ ɠɟɤɟ ɠɟɤɟ ɤԧɦɟɲɬɟɣɦіɧ, ɫɨɫɵɧ ɛԥɪіɧ ɛіɪɝɟ. Ɉɫɵɥɚɣɲɚ, 
ԕɨɫɵɦɲɚ AO ɤɚɪɬɨɱɤɚɦ ɩɚɣɞɚ ɛɨɥɚɞɵ ɠԥɧɟ ɦɟɧ ȺɈ ɤɚɪɬɚɫɵɧ ɠɚɥɩɵ 
ɧɵɫɚɧɞɚɪԑɚ ɠɟɤɟ ɤԧɦɟɲɬɟɥɝɟɧ ȺɈ ɤɚɪɬɚɥɚɪɵɦɟɧ ɛіɪɝɟ Photoshop-ɬɟ ɛіɪіɤɬіɪɟ 
ɚɥɚɦɵɧ. 

Ɍԛɫ ɫɯɟɦɚɫɵɧ ɚɧɵԕɬɚɭ. ɀɚԕɫɵ ɬɚңɞɚɥԑɚɧ ɬԛɫ ɫɯɟɦɚɫɵ ɬɚңɛɚɧɵң ɤԧɪɤіɧ 
ԕɨɫɚɞɵ. Ȼіɪіɧɲіɞɟɧ, ɦɟɧ ɬԛɪɥі ɬԛɫɬі ɡɚɬɬɚɪɦɟɧ ɬɨɥɬɵɪɵɩ, ɟң ɬɢіɦɞі 
ɤɨɦɛɢɧɚɰɢɹɧɵ ɬɚɛɭԑɚ ɬɵɪɵɫɚɦɵɧ. ɂɧɬɟɪɧɟɬɬɟ ɬԛɫ ɬɟɨɪɢɹɫɵ ɠԥɧɟ ɨɧɵң 
ɤɨɦɛɢɧɚɰɢɹɫɵ ɬɭɪɚɥɵ ɤԧɩɬɟɝɟɧ ɚԕɩɚɪɚɬ ɛɚɪ. Ⱦɟɝɟɧɦɟɧ, ɫіɡ ɬԛɫɬɟɪ ԛɣɥɟɫіɦіɧ 
ԝɧɚɬɚɬɵɧ ɠԥɧɟ ɫɨɥ ɠɟɪɞɟɧ ɬԛɫ ɫɯɟɦɚɫɵɧ ɚɥɭԑɚ ɛɨɥɚɬɵɧ ɫɭɪɟɬɬі ɬɚɛɚ ɚɥɚɫɵɡ. 
Ɂɟɪɬɬɟɭɲі ɷɥɟɦɟɧɬɬің sRGB ɤɟңіɫɬіɝіɧɞɟ ɠԝɦɵɫ іɫɬɟɣɬіɧіɧ ɟɫɬɟ ԝɫɬɚɭ ɤɟɪɟɤ, 
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ɫɨɧɞɵԕɬɚɧ ɫіɡ ɬɚңɞɚɣɬɵɧ ɬԛɫɬɟɪ ԕɚɥɚԑɚɧɵңɵɡɞɚɣ ɠɚɪԕɵɧ ɛɨɥɭɵ ɦԛɦɤіɧ. Ɍԛɫ 
ɫɯɟɦɚɫɵ ɬɚңɞɚɥԑɚɧɞɚ, Spec ɠԥɧɟ Gloss ɩɚɪɚɦɟɬɪɥɟɪіɧ ԥɪɛіɪ ɧɵɫɚɧ ԛɲіɧ ɛԧɥɟɤ 
ɬɟңɲɟɭ ɭɚԕɵɬɵ ɤɟɥɞі. Ɇɟɧ ɠɨɛɚɧɵң ɦɚɬɟɪɢɚɥɞɚɪɵ ɦɟɧ ԕɚɛɚɬɬɚɪɵɧ ɞԝɪɵɫ ɞɟɩ 
ɚɬɚɭԑɚ ɬɵɪɵɫɚɦɵɧ, ɫɟɛɟɛі ɚԕɵɪ ɫɨңɵɧɞɚ ɲɚɬɚɫɬɵɪɦɚɣɦɵɧ. 

Ɍɟɤɫɬɭɪɚԑɚ ɲɭɵɥ ԕɨɫɭ. Ʉіɲɤɟɧɬɚɣ ɲɭɵɥ ԥɫɟɪ ɟɬɩɟɣɞі.ɋɨɥ ɫɟɛɟɩɬі, ɚɡ 
ԑɚɧɚ ԕɨɫɚɦɵɡ. ɉɪɨɰɟɞɭɪɚɥɵԕ ɤɚɪɬɚɥɚɪɞɵ ɩɚɣɞɚɥɚɧɚ ɨɬɵɪɵɩ, ɬԛɫɬɟɪɞі ɬɨɥɬɵɪɭ 
ԛɲіɧ ɛіɪɧɟɲɟ ɲɭɵɥɞɵ ԕɨɫɭԑɚ ɛɨɥɚɞɵ. Ȼɨɹɭ ԕɚɛɚɬɵɧ ɠɚɫɚңɵɡ, ɨԑɚɧ 
ɩɪɨɰɟɞɭɪɚɥɵԕ ɤɚɪɬɚɧɵ ɬɚԑɚɣɵɧɞɚңɵɡ, ԕɚɩɬɚɭɞɵ ɪɟɬɬɟңіɡ, Ԕɚɛɚɬɬɚɫɬɵɪɭ 
ɧɟɦɟɫɟ ɤԧɛɟɣɬɭ ɪɟɠɢɦіɧ ɬɚңɞɚңɵɡ ɠԥɧɟ Opacity ɦԥɧіɧ 3-10% -ԑɚ ɞɟɣіɧ 
ɬԧɦɟɧɞɟɬіңіɡ. Ȼԝɥ ɦɨɞɟɥɶɝɟ ɬԛɪɥі-ɬԛɫɬі ɝɟɬɟɪɨɝɟɧɞіɥіɤ ɛɟɪɟɞі. Ȼԝɥ ԥɞіɫɬі 
ɀɵɥɬɵɪ-ɤɚɪɬɚɫɵɧ ɠɚɫɚɭ ԛɲіɧ ɞɟ ɩɚɣɞɚɥɚɧɭԑɚ ɛɨɥɚɞɵ. Ɍɟɤɫɬɭɪɚԑɚ ɲɭɵɥ ԕɨɫɭ 

3.12-ɫɭɪɟɬɬɟ ɤԧɪɫɟɬіɥɝɟɧ. 
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Ԕɨɫɵɦɲɚ ɬԛɫɬɟɪ ԛɲіɧ Ƚɪɚɞɢɟɧɬ ɦɚɫɤɚɫɵ. Ƚɪɚɞɢɟɧɬɬɟɪ ԕɨɫɵɦɲɚ 
ɬԛɫɬɟɪɞі ԕɨɫɭ ɤɟɡіɧɞɟ ԧɬɟ ɵңԑɚɣɥɵ. Ƚɪɚɞɢɟɧɬɬɟɪ ɛɚɫɬɚɩԕɵ ɬԛɫɬɟɪɞі 
ɤіɲɤɟɧɬɚɣɥɚɪɦɟɧ ɬɨɥɬɵɪɭԑɚ ԧɬɟ ɵңԑɚɣɥɵ. Ƚɪɚɞɢɟɧɬ ɦɚɫɤɚɫɵɧ ԕɨɫɚɬɵɧ ɠԥɧɟ 
ԕɨɥɞɚɧԑɵңɵɡ ɤɟɥɟɬіɧ ɬԛɫɩɟɧ ɬɨɥɬɵɪɭ ԕɚɛɚɬɵɧ ɠɚɫɚңɵɡ, ɝɪɚɞɢɟɧɬ ɛɚԑɵɬɵɧ 
ԕɨɥɦɟɧ ɬɚңɞɚɭԑɚ ɧɟɦɟɫɟ ɠɨɛɚɥɚɭԑɚ ɛɨɥɚɞɵ. 

Ȼԧɪɬɩɟɥɟɪɞі, ɫɵɡɚɬɬɚɪɞɵ ɠԥɧɟ ɤіɪɞі ԕɨɫɭ. Ʉɢіɦɧің ɤɢіɥɝɟɧɞіɝіɧ 
ɤԧɪɫɟɬɟɬіɧ ɭɚԕɵɬ ɤɟɥɞі. Ȼԝɥ ԛɲіɧ, Ɇɟɧ ɠɨңɵɲԕɚ ɤɚɪɬɚɫɵɧ ɩɚɣɞɚɥɚɧɵɩ, 
ԕɚɬɬɵɥɵԕɬɵ ɠɢɟɤɬɟɪɝɟ ɚɣɧɚɥɞɵɪɭԑɚ, ɫɨɧɞɚɣ-ɚԕ ɤіɪɞі ɥɚɫɬɚɧɭԑɚ ԕɨɫɚɦɵɧ. 
Substance Painter-ɞɟ ɤԧɩɬɟɝɟɧ ɩɚɣɞɚɥɵ ɦɚɫɤɚ ɝɟɧɟɪɚɬɨɪɥɚɪɵ ɛɚɪ. Ɇɵɫɚɥɵ, 
ɞԧңɝɟɥɟɤɬɟɪɝɟ ɚɡɞɚɩ ɬɟɝіɫɬɟɭɞі ԕɨɫɭԑɚ ɛɨɥɚɞɵ ɠԥɧɟ ɨɧɵң ԛɫɬіɧɟ Multiply 
ɪɟɠɢɦіɧɞɟ Grunge ɦɚɫɤɚɫɵ ɛɚɪ ԕɚɛɚɬɬɵ ԕɨɥɞɚɧɭԑɚ ɛɨɥɚɞɵ. 

Ɍɟɪі ԕԝɪɵɥɵɦɵ. Ⱥɞɚɦɧɵң ɬɟɪіɫіɧің ɦɵңɞɚԑɚɧ ɪɟңɞɟɪі ɛɚɪ. Ɉɥɚɪɞɵ 
ԕɨɥɞɚɧɵңɵɡ. ȿɝɟɪ ɫіɡ ɦԝԕɢɹɬ ԕɚɪɚɫɚңɵɡ, ɬɟɪіңіɡ ԥɪ ɬԛɪɥі ɬԛɫɬɟɪɞɟɧ ɬԝɪɚɞɵ: 
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ԕɵɡԑɵɥɬ (ɩɚɥɶɦɚɥɚɪ), ԕɚɪɚңԑɵ ɪɟңɤɬɟɪ (ɫɚɪԑɵɲ), ɫɚɪԑɵɲ (ɫԛɣɟɤɬɟɪɞі ɬɟɪі 
ɚɪԕɵɥɵ ɦԧɥɞіɪ ɛɨɥԑɚɧ ɤɟɡɞɟ), ɤԧɝіɥɞіɪ (ɤԧɡɞің ɚɣɧɚɥɚɫɵɧɞɚ), ԕɵɡɵɥ (ɳɟɤ ɠԥɧɟ 
ɦԝɪɵɧ), ɫɚɪɵ ɬԛɫɬі (ɟɪɧі) ɠԥɧɟ ɬ.ɛ. Ɍɟɪі ԕԝɪɵɥɵɦɵɧɚ ԕɚɬɵɫɬɵ ɛɨɥɫɚңɵɡ, 
ɞɟɧɟɞɟ ɬԛɫ ɚɣɦɚԑɵɧ ԥɪɞɚɣɵɦ ɟɫɬɟ ԝɫɬɚɭɵңɵɡ ɤɟɪɟɤ. Ɇɟɧің ɠɟɤɟ ԧɦіɪіɦɧің 
ɛԝɡɵɥɭɵ: ɋɋɋ-ɧің ԥɫɟɪіɧ ԝɫɬɚɧɭ ԛɲіɧ, ԧɬɟ ɬԧɦɟɧ ɚɲɵԕɬɵԕ ɦԥɧɞɟɪі ɛɚɪ 
ɗɦɢɫɫɢɮɢɤɚɰɢɹɥɵԕ ɤɚɪɬɚɧɵ ԕɨɥɞɚɧɚɦɵɧ. 

ɀɚɪɵԕɬɵ ɤԧɦɟɲɬɟɭ. Ɇɚԑɚɧ ԝɧɬɚԕɬɚɥԑɚɧ ɠɚɪɵԕ ɫԛɡɝіɫіɦɟɧ ɠԝɦɵɫ 
іɫɬɟɝɟɧ ԝɧɚɣɞɵ. Ɉɧɵɦɟɧ ɠɚɪɵԕ ɩɟɧ ɤԧɥɟңɤɟɞің ɧɟɝіɡɝі ɤԧɡɞɟɪіɧ ɪɟɬɬɟɭɝɟ 
ɛɨɥɚɞɵ. ɋԛɡɝі ɩɚɪɚɦɟɬɪɥɟɪіɧɞɟ ɠɚɪɵԕɬɵң ɠԥɧɟ ɚɪɚɥɚɫɬɵɪɭ ɪɟɠɢɦɞɟɪіɧің 
ɬԛɫɬɟɪіɧ ɪɟɬɬɟɭɝɟ ɛɨɥɚɞɵ. ɀɚɪɵԕɬɵ ɤԧɦɟɲɬɟɭ 3.13-ɫɭɪɟɬɬɟ ɤԧɪɫɟɬіɥɝɟɧ. 
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ȿɪɟɤɲɟɥіɤɬɟɪɞі ԕɨɫɭ. ɋɨңɵɧɞɚ, ɤɟɣіɩɤɟɪіɦіɡɝɟ ɫԥɥ «ɟɪɟɤɲɟɥіɤɬɟɪ» 
ԕɨɫɚɦɵɡ. Ɇɟɧ ɬɚɬɭɢɪɨɜɤɚɥɚɪɞɵ ɞɟɧɟɫіɧɟ ԕɨɫɫɚԕ ɠɚԕɫɵ ɤԧɪіɧɟɞі ɞɟɩ ɲɟɲɬіɦ. 
ɋɨɧɵɦɟɧ ԕɚɬɚɪ, ɦɟɧ ɛіɪɚɡ ɤіɪɞі ԕɨɫɭ ɤɟɪɟɤ ɞɟɩ ɲɟɲɬіɦ, ɛіɪɚԕ ɤɟɣіɧ 
ɬɟɤɫɬɭɪɚɧɵң «ɲɭɵɥ ɠɚɫɚɣ» ɛɚɫɬɚԑɚɧɵɧ ɛɚɣԕɚɞɵɦ. ɋɨɧɞɵԕɬɚɧ ɦɟɧ Opacity 
ɦԥɧɞɟɪіɧ ɛɚɥɲɵԕ ԕɚɛɚɬɵɧɞɚ ɚɡɚɣɬɬɵɦ. 

ɒɚɲɬɚɪɞɵ ɠɟɬіɥɞіɪɭ. Overwatch ɤɟɣіɩɤɟɪɥɟɪіɧɞɟɝіɞɟɣ ɲɚɲԕɚ ɠɵɥɬɵɪ 
ԕɨɫɚɣɵԕ. Ɇɚԑɚɧ Overwatch ɤɟɣіɩɤɟɪɥɟɪіɧің ɲɚɲɬɚɪɵɧɵң ɠɵɥɬɵɪɵɧɵң ԕɚɥɚɣ 
ɤԧɪіɧɟɬіɧɞіɝі ԕɚɬɬɵ ԝɧɚɣɞɵ. ɋɨɥ ɫɟɛɟɩɬі, ɫɨԑɚɧ ԝԕɫɚɫ ɛіɪɧԥɪɫɟ ɠɚɫɚɩ 
ɲɵԑɚɪԑɵɦ ɤɟɥɞі. Ⱥɧɢɡɨɬɪɨɩɢɹ, ɲɚɲɬɚɪԑɚ ɠɵɥɬɵɪ ԥɫɟɪіɧ ɠɚɫɚɭԑɚ ɠɚԕɫɵ 
ɤɟɥɟɞі. Ɉɧɵ ɠɚɫɚɭ ԛɲіɧ, Position map-ɬɵ ɤԧɦɟɲɬɟɭ ԕɚɠɟɬ. ɋɨɧɵɦɟɧ ԕɚɬɚɪ, 
ɠɵɥɬɵɪ ɛԧɥіɤɬɟɪ ɫԥɥ ɠɟɝɟɧɟ ɛɨɥɦɚɫ ԛɲіɧ, Glossiness ɤɚɪɬɚɫɵɧ ɠɚɫɚɭ ɤɟɪɟɤ. 

Ɇɟɬɚɥɥ ɷɥɟɦɟɧɬɬɟɪіɧ ɠɟɬіɥɞіɪɭ. Ɇɟɬɚɥɥ ԥɫɟɪіɧɟ ɠɟɬɭ ԛɲіɧ, ɚɧɢɡɨɬɪɨɩɢɹ 
ɛɚɩɬɚɭɥɚɪɵɦɟɧ ɫԥɥ “ɨɣɧɚңɵɡ”. əԑɧɢ, ɨɫɵɧɞɚɣ ԥɫɟɪɞі ɚɥɭ ԛɲіɧ, ɦɟɧ 
ɚɧɢɡɨɬɪɨɩɢɹɧɵ ɛіɪɚɡ ɛɚɩɬɚɣɦɵɧ. Ⱦɟɝɟɧɦɟɧ, ɛԝɥ ɠɟɪɞɟ ɛԥɪі ɠɟңіɥіɪɟɤ. 
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Marmoset Toolbag ɛɚɩɬɚɭɥɚɪɵɧɞɚ ɚɧɢɡɨɬɪɨɩɢɹ ԥɫɟɪіɧ ԕɨɫɭ ԑɚɧɚ ԕɚɠɟɬ. Ɇɟɬɚɥɥ 
ɷɥɟɦɟɧɬɬɟɪіɧ ɠɟɬіɥɞіɪɭ 3.14-ɫɭɪɟɬɬɟ ɤԧɪɫɟɬіɥɝɟɧ. 

 

 
 

3.14-ɫɭɪɟɬ – Ɇɟɬɚɥɥ ɷɥɟɦɟɧɬɬɟɪіɧ ɠɟɬіɥɞіɪɭ 

 

Ɋɢɝ ɠԥɧɟ ɫɤɢɧ. ȿɝɟɪ ɫіɡ 3ds Max-ɬɚ ɠԝɦɵɫ іɫɬɟɫɟңіɡ, ɪɢɝɬі ɠɚɫɚɩ ɲɵԑɚɪɭ 
ԛɲіɧ Biped rig-ɬі ԕɨɥɞɚɧɵңɵɡ. Ɋɢɝɬі ɦɟɧ 3ds Max-ɬɚ Biped rig-ɬің ɤԧɦɟɝіɦɟɧ 
ɠɚɫɚɞɵɦ. ɋɨɧɵɦɟɧ ԕɚɬɚɪ, ɦɟɧ ԕɨɫɵɦɲɚ ɲɚɲԕɚ, ɤɢіɦɝɟ ɠԥɧɟ ԕɚɪɭԑɚ ɚɪɧɚɥԑɚɧ 
ԕɚңԕɚɥɚɪ ɠɚɫɚɞɵɦ.ȿɲɤіɦɞі ɪɟɧɠіɬɤіɦ ɤɟɥɦɟɣɞі, ɞɟɝɟɧɦɟɧ, ɪɢɝ ɩɟɧ 
ɚɧɢɦɚɰɢɹɧɵ 3ds Max-ɬɚ ɫɨңԑɵ ɠɚɫɚԑɚɧɵɦ ɛɨɥɞɵ. Maya-ɞɚ ɛԝɧɵң ɛԥɪіɧ ɠɚɫɚɭ 
ԥɥɞɟԕɚɣɞɚ ɵңԑɚɣɥɵ. 

Ʉɟɣіɩɤɟɪɞі ɚɧɢɦɚɰɢɹɥɚɭ. Ԕɨɧɞɵɪɦɚ ɞɚɣɵɧ ɛɨɥԑɚɧɞɚ, ɚɧɢɦɚɰɢɹԑɚ 
ԧɬɭіңіɡɝɟ ɛɨɥɚɞɵ. Ȼԝɥ ԧɬɟ ԕɵɡɵԕɬɵ ɩɪɨɰɟɫɫ. Ԥɞɟɬɬɟ, ɦɟɧ Zbrush-ɬɚ ɤɟɣіɩɤɟɪɞің 
ɫɨңԑɵ ɩɨɡɢɰɢɹɥɚɪɵɧ ɬԛɡɟɬɟɦіɧ, ɛіɪɚԕ ɨɫɵ ɠɨɥɵ ɤɟɣіɩɤɟɪɞі ɠɚɧɞɚɧɞɵɪɭ ԛɲіɧ 
ɤɟɣɛіɪ ɚɧɢɦɚɰɢɹɥɵԕ ɫɭɪɟɬɬɟɪ ɠɚɫɚɭ ɦіɧɞɟɬіɧ ԕɨɣɞɵɦ. ɋɨɧɞɵԕɬɚɧ, ɦɟɧ іɫɤɟ 
ԕɨɫɭ ɰɢɤɥ, ɲɚɛɭɵɥ ɠԥɧɟ idl ɚɧɢɦɚɰɢɹɫɵɧ ɠɚɫɚɞɵɦ. 

Marmoset Toolbag –ɬɚ ɦɚɬɟɪɢɚɥɞɚɪɞɵ ɛɚɩɬɚɭ.Ɇɨɞɟɥɶɞɟɭ, ɬɟɤɫɬɭɪɚɥɚɭ 
ɠԥɧɟ ɚɧɢɦɚɰɢɹɥɚɭ ɚɹԕɬɚɥԑɚɧ ɤɟɡɞɟ, Marmoset Toolbag –ɬɚ ɪɟɧɞɟɪɞі ɛɚɩɬɚɭ 
ɭɚԕɵɬɵ ɤɟɥɟɞі. ɋɨңԑɵ ɤɟɡɟң. Marmoset Toolbag ԕԝɪɚɥɵ ɫɟɛɟɬіɧ ɚɲɵңɵɡ, 
ɠɚɪɵԕ ɩɟɧ ɦɚɬɟɪɢɚɥɞɚɪɞɵ ɨɪɧɚɬɵңɵɡ. ɒɵɧ ɦԥɧіɧɞɟ ɛԥɪі ɨңɚɣ, ɬɟɤ Marmoset 
Viewer-ɞɟ ɛɟɥɝіɥі ɛіɪ ɲɟɤɬɟɭɥɟɪ ɛɚɪ ɟɤɟɧіɧ ɟɫɬɟ ɫɚԕɬɚɭ ԕɚɠɟɬ. 

Ʉɟɣіɩɤɟɪɞі ɦɨɞɟɥɶɞɟɭ ɚɹԕɬɚɥɞɵ. 
 

3.2 Endorphin-ɧɟɧ 3ds Max-ɤɟ ɚɧɢɦɚɰɢɹɥɚɪɞɵ ɛɟɪɭ 

 

3ds max-ɬɚ ɠɚɫɚɥԑɚɧ, ɟndorphin-ɦɟɧ ɟɫɟɩɬɟɥɝɟɧ, ɤɟɣіɩɤɟɪɞі ԕɚɥɚɣ 
ɪɟɚɥɢɫɬɢɤɚɥɵԕ ɚɧɢɦɚɰɢɹɦɟɧ «ɞɨɫɬɚɫɬɵɪɭԑɚ» ɛɨɥɚɞɵ. 

ɇԥɬɢɠɟɝɟ ԕɨɥ ɠɟɬɤіɡɭ ԛɲіɧ ɠɚɫɚɥɭɵ ԕɚɠɟɬ ɨɩɟɪɚɰɢɹɥɚɪɞɵң ɬіɡɛɟɝі: 
 ɞɚɣɵɧɞɵԕ ɤɟɡɟңі; 
 ɤɟɣіɩɤɟɪɞі 3 ds max-ɬɚɧ ɷɤɫɩɨɪɬɬɚɭ;  
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 ɚɧɢɦɚɰɢɹɧɵ ɢɦɩɨɪɬɬɚɭ ԛɲіɧ, Ʉɟɣіɩɤɟɪɞі  ɟndorphin-ɞɟ ɠɚɫɚɭ ɠԥɧɟ 
ɞɚɣɵɧɞɚɭ. (3ds max-ɬɚɧ  ɟndorphin-ɝɟ); 

 ɚɧɢɦɚɰɢɹɧɵ ɷɤɫɩɨɪɬɬɚɭ ԛɲіɧ, Ʉɟɣіɩɤɟɪɞі  ɟndorphin-ɞɟ ɠɚɫɚɭ ɠԥɧɟ 
ɞɚɣɵɧɞɚɭ.  (ɟndorphin-ɧɟɧ 3ds max-ԕɚ); 

 3ds max-ɬɚɧ  ɟndorphin-ɝɟ ɚɧɢɦɚɰɢɹɧɵ ɷɤɫɩɨɪɬɬɚɭ; 
 ɟndorphin-ɧɟɧ 3ds max-ԕɚ  ɚɧɢɦɚɰɢɹɧɵ ɚɭɵɫɬɵɪɭ (ɷɤɫɩɨɪɬɬɚɭ).  
ɀԝɦɵɫɵɦɞɚ 3ds Max 8 ɛɟɧ endorphin 2.5.2. –ɧі ԕɨɥɞɚɧɞɵɦ. 
1-ɤɟɡɟң. Ⱦɚɣɵɧɞɵԕ ɤɟɡɟңі. ɟndorphin-ɞɟɝі ɦɨɞɟɥɶɞɟɭ ɨɪɬɚɫɵ ɚɞɚɦԑɚ ԝԕɫɚɫ 

ԧɥɲɟɦɞɟɪ ԛɲіɧ ɨңɬɚɣɥɚɧɞɵɪɵɥԑɚɧɞɵԕɬɚɧ, ɫіɡɞің ɤɟɣіɩɤɟɪіңіɡɞің ɚɞɚɦ 
ɦԧɥɲɟɪі ɦɟɧ ԕԝɪɵɥɵɦɵɧɚɧ ɲɚԑɵɧ ɚɣɵɪɦɚɲɵɥɵԕɬɚɪɵ ɛɨɥɚɞɵ. ɋɨɧɞɚɣ-ɚԕ, 
ɫіɡɞің ɤɟɣіɩɤɟɪіɧіңіɡɞің ԕɚңԕɚɫɵ ɪɟɬіɧɞɟ, ɫіɡ ɫɬɚɧɞɚɪɬɬɵ ɦɚɤɫɬɵɤ Biped-ɬі 
ԕɨɥɞɚɧԑɚɧ ɞɟɩ ɟɫɟɩɬɟɥɟɞі. 

ȿɝɟɪ ɫіɡ ɚɧɢɦɚɰɢɹԑɚ ɚɪɧɚɥԑɚɧ ɦɨɞɟɥɶɞі ɟɧɞі ԑɚɧɚ  ɠɚɫɚɣ ɛɚɫɬɚɫɚңɵɡ, 
ɨɧɞɚ ɫіɡ ɛіɪɧɟɲɟ ԝɫɵɧɵɫɬɚɪɞɵ ɨɪɵɧɞɚɭɵңɵɡ ԕɚɠɟɬ:  

Ʉɟɣіɩɤɟɪɞі  «T» ԥɪɩіɧɟ ԝԕɫɚɫ ɩɨɡɢɰɢɹɞɚ  ԕԝɪɭ ɤɟɪɟɤ (T-ɩіɲіɧі - ɚɹԕɬɚɪ 
ɩɚɪɚɥɥɟɥɶ, ԕɨɥɞɚɪɵ ɟɤі ɠɚԕԕɚ ɛɚԑɵɬɬɚɥԑɚɧ, ɚɥɚԕɚɧɞɚɪ ɬԧɦɟɧɝɟ ԕɚɪɚɩ  ɬԝɪ); 

Ԕԝɪɵɥԑɚɧ ɬɚңɛɚ endorphin ɲɤɚɥɚɫɵɧɚ ɫԥɣɤɟɫ ɤɟɥɭ ԛɲіɧ 3ds max іɲіɧɞɟɝі 
ɛіɪɥіɤɬɟɪɞі  ɞԝɪɫ ɨɪɧɚɬɭ ɤɟɪɟɤ: Ⱦɢɫɩɥɟɣɞің ԧɥɲɟɦ ɛіɪɥіɝі - ɦɟɬɪ, ɚɥ ɠԛɣɟɥіɤ 
ɛԧɥіɤɬɟɪ - ɫɚɧɬɢɦɟɬɪ. ȿɝɟɪ ɫіɡɞɟ ɞɚɣɵɧ ɤɟɣіɩɤɟɪ ɛɚɪ ɛɨɥɫɚ ɠԥɧɟ ɛіɪɥіɤɬɟɪɞі 
ɨɪɧɚɬɭ ԕɚɠɟɬ ɛɨɥɦɚɫɚ, ɛԝɥ ɩɚɪɚɦɟɬɪɥɟɪɞі ɤɟɣіɧіɪɟɤ - ɷɤɫɩɨɪɬɬɚɭ / ɢɦɩɨɪɬɬɚɭ 
ɬіɥԕɚɬɵɫɭ ɬɟɪɟɡɟɥɟɪіɧɞɟ ɬɚңɞɚɭԑɚ ɛɨɥɚɞɵ. 

Ɇɟɧ ԧɡіɦɧің Ʉɟɣіɩɤɟɪіɦɞі ɨɫɵɧɞɚɣ ԕɵɥɵɩ ɠɚɫɚɩ ɲɵԑɚɪɞɵɦ. Ʉɟɣɩɤɟɪ 

3.15-ɫɭɪɟɬɬɟ ɤԧɪɫɟɬіɥɝɟɧ. 
 

 
 

3.15-ɫɭɪɟɬ – Ʉɟɣɩɤɟɪ 
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Biped ԛɲіɧ ԕԝɪɵɥɵɦɞɵ іɫɤɟ ԕɨɫɭ (ԕɨɡԑɚɥɵɫ ԕɨɣɵɧɞɵɫɵ). Іɫɤɟ ԕɨɫɵɥԑɚɧ 
ԕԝɪɵɥɵɦ 3.16-ɫɭɪɟɬɬɟ ɤԧɪɫɟɬіɥɝɟɧ. 

 

 
 

3.16-ɫɭɪɟɬ – Іɫɤɟ ԕɨɫɵɥԑɚɧ ԕԝɪɵɥɵɦ 

 

Ԕԝɪɵɥɵɦɵ ɛɚɪɵɧɲɚ ɚɞɚɦԑɚ ɠɚԕɵɧ. Ԕɚңԕɚɧɵ ɛɚɪɵɧɲɚ ɤɟɣіɩɤɟɪɝɟ ɫɚɣ 
ԕɵɥɞɵɪɵɩ, ɨɧɵң ɞɟɧɟ ɦԛɲɟɫі ɦɟɧ ɫԛɣɟɤɬɟɪіɧ ɛіɪіɤɬіɪɟɦіɡ. Ȼԝɥ ɠɚԑɞɚɣɞɚ,  ɦɟɧ 
ԕɚңԕɚԑɚ ɞɟɧɟɧің ɛԧɥіɤɬɟɪіɧ ɛɚɣɥɚɩ ɬɚɫɬɚɞɵɦ. Ȼɚɪɥɵԕ ɛԧɥіɤɬɟɪɞің ɫԛɣɟɤɬɟɪɝɟ 
ɛɟɤіɬіɥɝɟɧіɧ ɬɟɤɫɟɪɭ ԛɲіɧ, Bip01-ɞɟɧ Biped-ɞɵ ɚɥɵңɵɡ ɞɚ, ɨɧɵ ɠɵɥɠɵɬɵңɵɡ. 
ȿɝɟɪ ԕɚɧɞɚɣ ɞɚ ɛіɪ ɡɚɬɬɚɪ ɫɚԕɬɚɥԑɚɧ ɛɨɥɫɚ - ɨɥɚɪɞɵ ɛɚɣɥɚңɵɡ. ɋіɡ ɫɨɧɞɚɣ-ɚԕ 
ɛɚɪɥɵԑɵ ɞԝɪɵɫ ɛɚɣɥɚɧԑɚɧɵɧɚ ɤԧɡ ɠɟɬɤіɡɭ ԛɲіɧ,  ɚɹԕɬɚɪ ɦɟɧ ԕɨɥɞɚɪɞɵ ɛԛɝіɩ 
ɤԧɪɭіңіɡɝɟ ɛɨɥɚɞɵ. 

Ʉɟɥɟɫі ɤɟɡɟң. Ʉɟɣіɩɤɟɪɞі 3ds max-ɬɚɧ  ɷɤɫɩɨɪɬɬɚɭ. Biped ɩԥɪɦɟɧіɧ 
ɬɚңɞɚңɵɡ. Figure mode-ԕɚ ԧɬіңіɡ. Biped ɩԥɪɦɟɧі 3.17-ɫɭɪɟɬɬɟ ɤԧɪɫɟɬіɥɝɟɧ. 

 

 
 

3.17-ɫɭɪɟɬ – Іɫɤɟ ԕɨɫɵɥԑɚɧ ԕԝɪɵɥɵɦ 

 

FIG-ɮɚɣɥɞɵ ɫɚԕɬɚңɵɡ (ɞɢɫɤɟɬɚɧɵ ɛɚɫɵңɵɡ). Ȼԝɥ ɟndorphin-ɧɟɧ 3ds Max-

ԕɚ  ɚɧɢɦɚɰɢɹɧɵ ɢɦɩɨɪɬɬɚԑɚɧɧɚɧ ɤɟɣіɧ, ɤɟɣіɩɤɟɪɞі ԕɚɥɩɵɧɚ ɤɟɥɬіɪɭ  ԛɲіɧ. 
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Ԥɪі ԕɚɪɚɣ, ɛіɡ ɤɟɣіɩɤɟɪɞі FBX ɩіɲіɦіɧɟ ɷɤɫɩɨɪɬɬɚɭɵɦɵɡ ɤɟɪɟɤ. FBX - 

ɛԝɥ Slider FiLMBOX-ɬɵң ɮɨɪɦɚɬɵ. Seyara FiLMBOX ɧɟɝіɡɝі ɤɚɞɪɥɚɪԑɚ (ɧɟɝіɡɝі 
ɤɚɞɪɥɚɪ ɚɧɢɦɚɰɢɹɫɵ) ɚɧɢɦɚɰɢɹɥɚɪɞɵ ɠɚɫɚɭ ɠԥɧɟ ԧңɞɟɭ, ɫɨɧɞɚɣ-ɚԕ ԕɨɡԑɚɥɵɫ 
ɬԛɫіɪɭ ɚɧɢɦɚɰɢɹɥɚɪɵ ɚɪԕɵɥɵ ɠɚɫɚɥԑɚɧ ɚɧɢɦɚɰɢɹɥɚɪ ԛɲіɧ ɩɚɣɞɚɥɚɧɵɥɚɞɵ. 
Ȼіɪɚԕ ɛԝɥ ɮɨɪɦɚɬɬɚ ԕɚңԕɚ ԕԝɪɭɞɵң ԧɡ ɟɪɟɠɟɥɟɪі ɛɚɪ (3ds Max-ɬің ɟɪɟɠɟɥɟɪі 
ɚɡ). ɋɨɧɞɵԕɬɚɧ Biped-ɬі ɬԛɡɟɬɭɝɟ ɬɭɪɚ ɤɟɥɟɞі. 

FBX ɮɨɪɦɚɬɵɧɞɚԑɵ ԕɚңԕɚɧɵң ɢɟɪɚɪɯɢɹɫɵ ɬіɥԕɚɬɵɫɭ ɬɟɪɟɡɟɫіɧɞɟ Select 

By Name  (Display Subtree ɨɩɰɢɹɫɵ ԕɨɫɭɥɵ ). Ԕɚңԕɚɧɵң ɢɟɪɚɪɯɢɹɫɵ 3.18-

ɫɭɪɟɬɬɟ ɤԧɪɫɟɬіɥɝɟɧ. 
 

 
 

3.18-ɫɭɪɟɬ – Ԕɚңԕɚɧɵң ɢɟɪɚɪɯɢɹɫɵ 
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Ɇɟɧің ɤɟɣіɩɤɟɪіɦɧің ɢɟɪɚɪɯɢɹɫɵ (ɚɣԕɵɧɞɵԕ ԛɲіɧ ɦɟɧ ɛɚɪɥɵԕ 
ɫɚɭɫɚԕɬɚɪɞɵ (Hide) ɠɚɫɵɪɞɵɦ). Endorphin ɤɟɣіɩɤɟɪіɧің ɢɟɪɚɪɯɢɹɫɵ 3.19-

ɫɭɪɟɬɬɟ ɤԧɪɫɟɬіɥɝɟɧ. 
 

 
 

3.19-ɫɭɪɟɬ – Endorphin ɤɟɣіɩɤɟɪіɧің ɢɟɪɚɪɯɢɹɫɵ 

 

3.19-ɫɭɪɟɬɬɟɧ ɤԧɪіɩ ɨɬɵɪԑɚɧɵɦɵɡɞɚɣ, ɛіɡɞің ɤɟɣіɩɤɟɪіɦіɡɞің (ɧɟɦɟɫɟ, 
ɤɟɪіɫіɧɲɟ, ɨɧɵң ԕɚңԕɚɫɵ) ɛɚɫɵ ɦɟɧ ԕɨɥɵ BIP01 ɫԛɣɟɝіɧɟ ɠɚɥԑɚɭɥɵ. Ɉɥ ɞԝɪɵɫ 
ɟɦɟɫ. Ȼԝɥ ɠɚԑɞɚɣɞɵ ɬԛɡɟɬɭ ԛɲіɧ, Bip01 L Clavicle (ɫɨɥ ɠɚԕ ɫԛɣɟɝіɧ) ɬɚңɞɚңɵɡ 
ɠԥɧɟ ɨɧɵ ɫԛɣɟɤ Bip01 Spine3 (ɨɦɵɪɬԕɚɧɵң ԛɲіɧɲі ɫԛɣɟɝі) ɫԛɣɟɤɩɟɧ 
ɛɚɣɥɚɧɵɫɬɵɪɵңɵɡ, ɫɨɞɚɧ ɤɟɣіɧ Bip01 R Clavicle ɦɟɧ ɬɭɪɚ ɫɨɧɵ ԕɚɣɬɚɥɚңɵɡ. 
Endorphin ɤɟɣіɩɤɟɪіɧің ɢɟɪɚɪɯɢɹɫɵ 3.20-ɫɭɪɟɬɬɟ ɤԧɪɫɟɬіɥɝɟɧ. 

 

 
 

3.20-ɫɭɪɟɬ – Endorphin ɤɟɣіɩɤɟɪіɧің ɢɟɪɚɪɯɢɹɫɵ 
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ȿɧɞі (Figure mode ɪɟɠɢɦіɧɞɟ) ɛɚɪɥɵԕ Biped -ɬі ɬɚңɞɚɩ, FBX ɮɚɣɥɵɧɚ 
ɷɤɫɩɨɪɬɬɚңɵɡ (Ɏɚɣɥ - ɗɤɫɩɨɪɬɬɚɭ Ɍɚңɞɚɥԑɚɧ ...). ɗɤɫɩɨɪɬɬɚɭɞɵң ɨɪɧɵɧɚ, 
ɗɤɫɩɨɪɬɬɚɭ ɩɚɪɚɦɟɬɪіɧ ɬɚңɞɚɭ ɚɪԕɵɥɵ, ɛіɡ ɬɚңɛɚɥɚɪ ɪɟɬіɧɞɟ ɨɣɧɚɣɬɵɧ 
ɫԛɣɟɤɬɟɪ ɦɟɧ ɝɟɨɦɟɬɪɢɹɥɵԕ ɧɵɫɚɧɞɚɪ ɚɪɚɫɵɧɞɚԑɵ ɛɚɣɥɚɧɵɫɬɚɪɞɵ 
ɷɤɫɩɨɪɬɬɚɭɞɵ ɚɥɵɩ ɬɚɫɬɚɣɫɵɡ. ɗɤɫɩɨɪɬɬɚɭ ɬɨɛɵɧɞɚԑɵ FBX ɷɤɫɩɨɪɬɬɚɭɲɵ 
ɬіɥԕɚɬɵɫɭ ɬɟɪɟɡɟɫіɧɞɟ ɛɚɪɥɵԕ ɛɚԕɵɥɚɭ ɛɟɥɝіɥɟɪіɧ ɠɨɸԑɚ ɛɨɥɚɞɵ (ɫɟɛɟɛі 
ɚɧɢɦɚɰɢɹɫɵɡ ԕɚңԕɚɧɵ ɷɤɫɩɨɪɬɬɚɣɦɵɡ). FBX ɷɤɫɩɨɪɬɬɚɭɲɵ 3.21-ɫɭɪɟɬɬɟ 
ɤԧɪɫɟɬіɥɝɟɧ. 

 

 
 

3.21-ɫɭɪɟɬ – FBX ɷɤɫɩɨɪɬɬɚɭɲɵ 

 

ȿɧɞі ԕɚңԕɚɫɵɧ ɠɚɫɵɪɚɦɵɡ ɞɚ, ɛԛɤіɥ ɤɟɣіɩɤɟɪɞі ɬɚңɞɚɣɦɵɡ. Ʉɟɥɟɫі ɮɚɣɥ - 
ɗɤɫɩɨɪɬɬɚɭ Ɍɚңɞɚɥԑɚɧ ... Ɏɚɣɥ ɬԛɪі - OBJ, ɛɚɪɥɵԕ ɩɚɪɚɦɟɬɪɥɟɪ ԥɞɟɩɤі 
ɛɨɣɵɧɲɚ ԕɚɥɞɵɪɵɥɚɞɵ ɠԥɧɟ ԧɡіɦіɡɝɟ ɬԛɫіɧіɤɬі ɚɬɚɭ ɛɟɪɟɦіɡ. Ɉɫɵɥɚɣɲɚ, ɛіɡ 
ɬɟɤ ԕɚɩɬɚɦɚɧɵ ɷɤɫɩɨɪɬɬɚɞɵԕ (ɹԑɧɢ, ɤɟɣіɩɤɟɪɞі ɛɚɫɬɚɩԕɵ ɩɨɡɚɞɚ, ɬɟɤ ԕɚңԕɚɫɵɡ). 

Ⱥɧɢɦɚɰɢɹɧɵ ɢɦɩɨɪɬɬɚɭ ԛɲіɧ, Ʉɟɣіɩɤɟɪɞі ɟndorphin-ɞɟ ɞɚɣɵɧɞɚɭ. 
Ɉɫɵɧɞɚɣ ɬɟɪɟɡɟ (ɨɪɬɚɫɵɧɞɚ), ɫɨɥ ɭɚԕɵɬ ɲɤɚɥɚɫɵ ɠԥɧɟ ɚɧɢɦɚɰɢɹɧɵ (ɬԧɦɟɧɞɟ) 
ɨɣɧɚɬɭ ɠԥɧɟ ɛɟɣɧɟɥɟɭ ԛɲіɧ ɛɚɫԕɚɪɭ ɩɚɧɟɥі, ɩɚɪɚɦɟɬɪɥɟɪɞі / ԕɚɫɢɟɬɬɟɪі ɛɚɪ ɫɨɥ 
ɩɚɧɟɥɶɞі, ɠɢі ԕɨɥɞɚɧɵɥɚɬɵɧ ԕԝɪɚɥɞɚɪɦɟɧ (ɠɨԑɚɪɵɞɚ) ɛіɪɞɟɣ ɫԧɪɟ, ɫɨɥ 
ԕԝɪɵɥɵɦ ɬɟɪɟɡɟɫі ɫɰɟɧɚɪɢɣɥɟɪɞі ɠԥɧɟ ɫɟɥɟɤɬɢɜɬі ɞɢɚɥɨɝɬɵ (ɨɪɬɚɫɵɧɞɚ) 
ɛіɪіɤɬіɪɟɞі. ȿɝɟɪ ɛіɪɟɭ ɛɟɥɝіɥі ɛіɪ ɛɚԑɞɚɪɥɚɦɚɧɵң ɬԧɬɟ ɠɨɥɞɚɪɵɧɚ ԛɣɪɟɧɝɟɧ 
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ɛɨɥɫɚ, ɨɧɞɚ ɟndorphin-ɝɟ ɬɢіɫɬі ɩɟɪɧɟɬɚԕɬɚ ɩɚɪɚɦɟɬɪɥɟɪіɧ ɬɚңɞɚɭԑɚ ɛɨɥɚɞɵ 
(Options–Keyboard…). Options–Keyboard 3.22-ɫɭɪɟɬɬɟ ɤԧɪɫɟɬіɥɝɟɧ. 

 

 
 

3.22-ɫɭɪɟɬ – Options–Keyboard 

 

3.19-ɫɭɪɟɬɬɟɧ ɤԧɪіɩ ɨɬɵɪԑɚɧɵңɵɡɞɚɣ, ɫіɡ Maya, ɠԥɧɟ 3ds max ɠԥɧɟ XSI 
ɟɤɟɭіɧің ɵɫɬɵԕ ɩɟɪɧɟɥɟɪіɧ ɩɚɣɞɚɥɚɧɚ ɚɥɚɫɵɡ. Ʉɚɦɟɪɚɧɵ ɛɚɫԕɚɪɭ Ɇɚɣɹɞɚԑɵɞɚɣ 
ɠԛɡɟɝɟ ɚɫɵɪɵɥɚɞɵ, ɹԑɧɢ, Alt ɠԥɧɟ ԛɲ ɬіɧɬɭіɪ ɬԛɣɦɟɲіɝі ɚɪԕɵɥɵ. 

ɉɪɨɟɤɰɢɹɥɵԕ ɬɟɪɟɡɟɧің ɨɪɬɚɫɵɧɞɚ ɫɢɦɭɥɹɰɢɹԑɚ ɚɪɧɚɥԑɚɧ ɚɞɚɦ ɬԥɪіɡɞɟɫ 
ɩіɲіɧ ɬԝɪ (Simulation Character). Ɉɧɵɦɟɧ ɧɟ іɫɬɟɭɝɟ ɛɨɥɚɞɵ? Ȼԥɪіɧɞɟ іɫɬɟɭ 
ɦԛɦɤіɧ! Ɇɵɫɚɥɵ, ɨԑɚɧ ɫɨԕԕɵ ɛɟɪіңіɡ. Ɉɥ ԛɲіɧ Simulation (Character01) ɭɚԕɵɬ 
ɫɵɡɵԑɵɧɵң (Time Line) ɩіɲіɦɞɟɪіɧ ɬіɧɬɭіɪɞің ɨң ɠɚԕ ɬԛɣɦɟɲіɝіɦɟɧ ɧԝԕɵңɵɡ, 
ɛіɡ ɷɥɟɦɟɧɬɬі Create Force Event ɷɥɟɦɟɧɬіɧ ɬɚңɞɚԑɚɧ ɦԥɡіɪɞі ɲɚԕɵɪɚɦɵɡ (ɤԛɲ 
ԕɨɥɞɚɧɭ). Create Force Event ɩɟɪɧɟɫі 3.23-ɫɭɪɟɬɬɟ ɤԧɪɫɟɬіɥɝɟɧ. 

 

 
 

3.23-ɫɭɪɟɬ – Create Force Event ɩɟɪɧɟɫі 
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ɇԥɬɢɠɟɫіɧɞɟ ɭɚԕɵɬ ɲɤɚɥɚɫɵɧɞɚ (ɠɨԑɚɪɵ) ԕɵɡɵɥ ԛɲɛԝɪɵɲ ɩɚɣɞɚ ɛɨɥɞɵ, 
ɠԥɧɟ ԕɚɫɢɟɬɬɟɪ ɬɟɪɟɡɟɫіɧɞɟ - ɛіɡ ɬɚңɞɚԑɚɧ ɨԕɢԑɚɥɚɪɞɵң ԕɚɫɢɟɬɬɟɪі (Force 
Event). 

ɍɚԕɵɬ ɲɤɚɥɚɫɵ ɛɨɣɵɧɲɚ ԛɲɛԝɪɵɲɬɵң ɨɪɧɚɥɚɫɭɵ ɨԕɢԑɚ ɛɚɫɬɚɥɚɬɵɧ 
ɭɚԕɵɬɬɵ ɤԧɪɫɟɬɟɞі (ԛɲɛԝɪɵɲɬɵ ɧԧɥɝɟ ɤɟɥɬіɪɟɣіɤ). Ʉԧɪɫɟɬɤі ɟɪɟɭіɥɞің 
ɛɚԑɵɬɵɧ ɠԥɧɟ ɤԛɲіɧ ɤԧɪɫɟɬɟɞі. Ɏɨɪɫ ɨԕɢԑɚɫɵɧɵң ԕɚɫɢɟɬɬɟɪіɧɞɟ ɦɚԕɫɚɬɬɵ 
ɨɛɴɟɤɬіɥɟɪ ɬɨɛɵ - ɛԝɥ ɤԛɲ ɤԛɲі ԕɨɥɞɚɧɵɥɚɬɵɧ ɧɵɫɚɧɞɚɪɞɵ ɤԧɪɫɟɬɟɞі. ȿɝɟɪ 
[Ɍɚңɞɚɭ] ɛɟɥɝіɫіɧ ɛɚɫɫɚңɵɡ, ɛіɡ ɬɚңɞɚɭ ɪɟɠɢɦіɧɟ ɤіɪɟɦіɡ ɠԥɧɟ ԥɫɟɪ ɟɬɭі ɦԛɦɤіɧ 
ɨɪɝɚɧɞɚɪɞɵ ɬɚңɞɚɭ ԛɲіɧ (Ctrl ɩɟɪɧɟɫіɧ ɛɚɫԕɚɧ ɤɟɡɞɟ ɞɟɧɟɧің ɛԧɥіɤɬɟɪіɧ 
ɤԧɪɫɟɬɟ ɨɬɵɪɵɩ) ɛɚɫɚ ɚɥɚɦɵɡ. Ɏɨɪɫ ɬɨɛɵɧɞɚ ԕɨɥɞɚɧɵɥɚɬɵɧ ԥɫɟɪɞің ɛɚԑɵɬɵ 
ɦɟɧ ɛɟɪіɤɬіɝіɧɟ ɠɚɭɚɩ ɛɟɪɟɬіɧ ɩɚɪɚɦɟɬɪɥɟɪ (ɤԧɬɟɪɭ, ɚɣɧɚɥɭ, ɤԛɲ) ɛɚɪ. 

ɋɢɦɭɥɹɰɢɹɧɵ іɫɤɟ ԕɨɫɵɩ, ԕɚɧɞɚɣ ɧԥɬɢɠɟɝɟ ԕɨɥ ɠɟɬɤіɡɝɟɧіɦіɡɞі ԕɚɪɚɩ 
ɤԧɪɟɣіɤ. Ɉɥ ԛɲіɧ, Simulate Start ɬԛɣɦɟɲіɝіɧ ɬԧɦɟɧɝі ɨң ɠɚԕ ɛԝɪɵɲɵɧɞɚԑɵ 
«Simulate» ɛɚɬɵɪɦɚɫɵɧ ɛɚɫɵңɵɡ (ɫɢɦɭɥɹɰɢɹɧɵ ɬɨԕɬɚɬɭ ԛɲіɧ ɨɫɵ ɛɚɬɵɪɦɚɧɵ 
ԕɚɣɬɚɞɚɧ ɛɚɫɵңɵɡ), ɫɨɞɚɧ ɤɟɣіɧ Play (Ɉɣɧɚɬɭ) ɬԛɣɦɟɲіɝіɧ Simulation Play Start 
(Ȼɚɫɬɚɭ) ɬԛɣɦɟɲіɝіɧ ɛɚɫɵɩ, ɧԥɬɢɠɟɫіɧ ɤԧɪіңіɡ. ɋɢɦɭɥɹɰɢɹɧɵң іɫɤɟ ԕɨɫɵɥɭɵ 
3.24-ɫɭɪɟɬɬɟ ɤԧɪɫɟɬіɥɝɟɧ. 

 

 
 

3.24-ɫɭɪɟɬ – ɋɢɦɭɥɹɰɢɹɧɵң іɫɤɟ ԕɨɫɵɥɭɵ 

 

ɋіɡ ɨɪɧɚɬԕɚɧ ɩɚɪɚɦɟɬɪɥɟɪɝɟ ԕɚɪɚɣ, ɤɟɣіɩɤɟɪіңіɡɞің ɩіɲіɧі ɧɟ ԕԝɥɚɩ 
ԕɚɥɚɞɵ, ɧɟ ɚɥɵɫԕɚ ԝɲɵɩ ɤɟɬɟɞі. ȿɧɞі ɤɟɣіɩɤɟɪіɦіɡɞің ɬɨɣɬɚɪɵɫ ɛɟɪɭіɧɟ 
ɬɚɩɫɵɪɵɫ ɛɟɪɟɣіɤ (ɹԑɧɢ, ɛԝɥɞɟɝɟɧіɦіɡ, ɤɟɣіɩɤɟɪіɦіɡ ԕԝɥɚԑɵɫɵ ɤɟɥɦɟɣɞі). Ɉɥ 
ԛɲіɧ ɫɢɦɭɥɹɰɢɹԑɚ (Character01) ɚɪɧɚɥԑɚɧ ɩіɲіɧɧің ɭɚԕɵɬ ɲɤɚɥɚɫɵɧ ɬіɧɬɭіɪɞің 
ɨң ɠɚԕ ɬԛɣɦɟɲіɝіɦɟɧ ɧԝԕɵңɵɡ, ɦԥɡіɪɞі ɲɚԕɵɪɚɦɵɡ, ɨɧɞɚ ɛіɡ Behavior Event 
ɠɚɫɚɭ ɷɥɟɦɟɧɬіɧ ɬɚңɞɚɩ, ɫɨɥ ɫɢɹԕɬɵ ɨɧɵ ɭɚԕɵɬɬɵң ɛɚɫɵɧɚ ɠɵɥɠɵɬɵңɵɡ 
(ɹԑɧɢ, ɫɨɥԑɚ). 

Ɉɫɵ ɨԕɢԑɚɧɵң ԕɚɫɢɟɬɬɟɪіɧɞɟ ɛіɡ Arms Windmill 2.0 (Opposite Name) 
ԧɪіɫіɧɟ ɫɨɥԑɚ ɛɚɫɭ ɚɪԕɵɥɵ Stagger 2.0 (ɬԝɪɚԕɫɵɡ ɠԛɪɭ, ɬɟңɫɟɥɭ) ɚɬɬɵ ɦіɧɟɡ-

ԕԝɥɵԕɬɵ ɬɚңɞɚɩ ɚɥɚɦɵɡ. ɋɢɦɭɥɹɰɢɹɧɵ іɫɤɟ ԕɨɫɵңɵɡ ɠԥɧɟ ɧԥɬɢɠɟɧі ɤԧɪіңіɡ 
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(ɟɝɟɪ ɫіɡɞің ɫɭɪɟɬіңіɡ ɫɨԕԕɵɞɚɧ ԝɲɵɩ ɤɟɬɫɟ, ɨɧɞɚ ɫɨԕԕɵɧɵң ɤԛɲіɧ 12-ɝɟ ɞɟɣіɧ 
ɬԧɦɟɧɞɟɬіңіɡ). Behavior Event ɦԥɡіɪі 3.25-ɫɭɪɟɬɬɟ ɤԧɪɫɟɬіɥɝɟɧ. 

 

 
 

3.25-ɫɭɪɟɬ – Behavior Event ɦԥɡіɪі 
 

ɀɚɥԑɚɫɬɵɪɚɣɵԕ. Ɏɚɣɥ - Ɍɚңɛɚɥɚɪɞɵ ԧңɞɟɭ ɪɟɠɢɦі ɦԥɡіɪіɧɞɟ ɀɚңɚ ɬɚңɛɚ 
ɞɟɝɟɧɞі ɬɚңɞɚңɵɡ. ɀɨԑɚɪԑɵ ɛԧɥіɤɬɟ ɚɲɵɥɚɬɵɧ ɬіɥԕɚɬɵɫɭ ɬɟɪɟɡɟɫіɧɞɟ ɛіɡ 
ɫɬɚɧɞɚɪɬɬɵ ɫɢɦɭɥɹɰɢɹɥɵԕ ɬɚңɛɚɧɵ ɬɚңɞɚɣɦɵɡ (ɛԝɥ ɛіɡɞің ɤɟɣіɩɤɟɪіɦіɡɞі 
ԕɨɪɲɚɩ ɬԝɪԑɚɧ Standard Prop ɫɢɩɚɬɵɦɟɧ ɟɦɟɫ, ɫɢɦɭɥɹɰɢɹɦɟɧ ɠԝɦɵɫ 
ɠɚɫɚɣɬɵɧɵɦɵɡɞɵ ɛіɥɞіɪɟɞі). Ⱥɥ ɬԧɦɟɧɝі ɛԧɥіɤɬɟ «ɋіɥɬɟɦɟ ɬɚңɛɚɫɵɧ ԕԝɪɭ:» 
ɩɚɪɚɦɟɬɪіɧің ɠɚɧɵɧɚ ԕԝɫɛɟɥɝі ԕɨɣɵɩ, ɛіɡɞің FBX ɮɚɣɥɵɧ ɬɚңɞɚңɵɡ. 

Ⱥɲɵɥԑɚɧ ɂɦɩɨɪɬɬɚɭ ɬɟɪɟɡɟɫіɧɞɟ, ɛіɡ ɛɚɪɥɵԑɵɧ ɫɨɥ ԕɚɥɩɵɧɞɚ 
ԕɚɥɞɵɪɚɦɵɡ, ɬɟɤ Bip01 Pelvis-ɬɵ ɬԛɛіɪɥіɤ ɬԛɣіɧ ɪɟɬіɧɞɟ ɬɚңɞɚɭԑɚ ɛɨɥɚɬɵɧ ɨң 
ɠɚԕ ɬіɡіɦɧɟɧ ɛɚɫԕɚ. OK ɬԛɣɦɟɫіɧ ɛɚɫɚɦɵɡ. 

Ȼɚԑɞɚɪɥɚɦɚɧɵң ɬԛɪі ɫԥɥ ԧɡɝɟɪɞі, ԧɣɬɤɟɧі ɛіɡ Simulation ԛɲіɧ Ʉɟɣіɩɤɟɪɞі 
ԧңɞɟɭ ɪɟɠɢɦіɧɞɟɦіɡ. 

ȿң ɚɥɞɵɦɟɧ, ɟɤі ɠԝɦɵɫ ɪɟɠɢɦіɧɟ ɧɚɡɚɪ ɚɭɞɚɪɭ ɤɟɪɟɤ: ɫɢɦɭɥɹɰɢɹ ԛɲіɧ 
ɩіɲіɧɞі ԧңɞɟɭ (ɫɢɦɭɥɹɰɢɹ ɬɚңɛɚɫɵɧ ԧңɞɟɭ / ɬɚңɞɚɭ) ɠԥɧɟ «ɚɧɵԕɬɚɦɚɥɵԕ 
ɩіɲіɧɞі» ԧңɞɟɭ (ɹԑɧɢ ɛіɡɞің ɤɟɣіɩɤɟɪіɦіɡɞің ԕɚңԕɚɫɵ). ȿɧɞі ɛіɡ ɫɢɦɭɥɹɰɢɹ ԛɲіɧ 
ɩіɲіɧɞі ɬԛɡɟɬɟɦіɡ. 

Ԕɚңԕɚɧɵ ɤԧɪɭ ɪɟɠɢɦіɧɟ ɚɭɵɫɵңɵɡ. Ɉɥ ԛɲіɧ ɩɪɨɟɤɰɢɹ ɬɟɪɟɡɟɫіɧің ɤɟɡ 
ɤɟɥɝɟɧ ɠɟɪіɧ ɬіɧɬɭіɪɞің ɨң ɠɚԕ ɬԛɣɦɟɲіɝіɦɟɧ ɛɚɫɵɩ, ԕɚңԕɚɥɵԕ ɤԧɪіɧіɫɬі 
ɬɚңɞɚңɵɡ. 

ɋɨɞɚɧ ɤɟɣіɧ, ɛіɡ ɫɢɦɭɥɹɰɢɹ ɮɨɪɦɚɫɵɧɵң ԕɚңԕɚɫɵɧ ɛіɡɞің 
ɤɟɣіɩɤɟɪіɦіɡɞің ԕɚңԕɚɫɵɦɟɧ ɛіɪіɤɬіɪɭɝɟ ɤіɪіɫɟɦіɡ. Ɉɥ ԛɲіɧ ɚɥɞɵɦɟɧ 
ɠɚɦɛɚɫɬɵң ɨɪɬɚɫɵɧɞɚ ɨɪɧɚɥɚɫԕɚɧ ɬԛɛіɪɥіɤ ɬԛɣіɧɞі ɬɚңɞɚɩ, Move ԕԝɪɚɥɵɧ 
ɬɚңɞɚңɵɡ, ɤɭɪɫɨɪɞɵ ԕɵɡԑɵɥɬ ɤɜɚɞɪɚɬɬɵң ɨɪɬɚɫɵɧɚ ɨɪɧɚɬɵңɵɡ (ɛԝɥ ɬԛɣіɧɞɟɪɝɟ 
ɛɚɣɥɚɧɵɫɬɵ ɠɵɥɠɵɬɭ ɪɟɠɢɦі ɫɢɹԕɬɵ) ɠԥɧɟ ɨɧɵ ɛіɪɞɟɣ ɋɚңɵɥɚԕɬɵң 
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ɬɨɪɚɛɵɧɚ (ɛɚɣɥɚɧɵɫɬɵɪɭ ɠԥɧɟ ɬԛɣіɧɞɟɪ ɛіɪіɤɬіɪіɥɟɞі). ɋɨɞɚɧ ɤɟɣіɧ ɛіɡ 
LeftHipJoint ɬԛɣіɧіɧ ɚɥɚɦɵɡ ɠԥɧɟ ɫɨɥ ɫɢɹԕɬɵ ԕɚңԕɚɞɚԑɵ ɬɢіɫɬі ɬԛɣіɧɦɟɧ 
ɛіɪіɤɬіɪɟɦіɡ. Ɉɞɚɧ ɤɟɣіɧ, ɛіɡɞің ԕɚңԕɚɞɚ ɠɨɤ LeftKneeJoint, LeftAnkleJoint ɠԥɧɟ 
LeftMidFootJoint ɠԛɪɟɞі. Endorphin ɚɧɢɦɚɰɢɹ ɢɧɬɟɪɮɟɣɫі 3.26-ɫɭɪɟɬɬɟ 
ɤԧɪɫɟɬіɥɝɟɧ. 

 

 
 

3.26-ɫɭɪɟɬ – Endorphin ɚɧɢɦɚɰɢɹ ɢɧɬɟɪɮɟɣɫі 
 

Ȼіɪɚԕ ɛԝɥ ɛіɡɝɟ ԕɢɵɧɞɵԕ ɬɭɞɵɪɦɚɣɞɵ. ɋɨɥ ɫɟɛɟɩɬɵ, ɛіɡ ɠɚɣ ԑɚɧɚ 
ɤԧɪɲіɥɟɫ ɬɨɪɚɩɬɚɪ ɨɪɬɚɫɵɧɚ LeftMidFootJoint ԕɨɣɞɵɦ. ɋɨɥ ɠɚԕԕɚ ɚɪɧɚɥԑɚɧ 
ɛɚɪɥɵԕ ɬԛɣіɧɞɟɪ ɛіɪіɤɬіɪіɥɝɟɧ ɤɟɡɞɟ, ɫɨɥ ɠɚԕԕɚ ԕɚɪɚɣ, ɨң ɠɚԕԕɚ ԕɚɪɚɣ 
ɚɣɧɚɥɞɵɪɭ ɛɚɬɵɪɦɚɫɵɧ ɛɚɫɵɩ, ɫɨɥɞɚɧ ɨңԑɚ ԕɚɪɚɣ ɬɟңɲɟɥɝɟɧ ɬɚңɛɚɧɵ (ɚɣɧɚ ɨң 
ɠɚԑɵɧ ɠɚɫɚңɵɡ) ɠԥɧɟ ɨң ɚɹԑɵ ԧңɞɟɥɞі. Ȼԝɞɚɧ ԥɪі ɛԛɤіɥ ɞɟɧɟɧің ɛɨɣɵɧɞɚ ɛіɡ 
ɬɨɪɚɩɬɚɪɞɵ ɛіɪіɤɬіɪɞіɤ (ɛіɡɞің ԕɚңԕɚɦɵɡɞɚ ɠɨԕɬɚɪɞɵ ԧɬɤіɡɟɦіɡ ɠԥɧɟ ɚɣɧɚɥɵ 
ɤԧɲіɪɦɟɥɟɪіɧ ɠɚɫɚɣɦɵɡ). Ԕɚңԕɚ ɬɨɥɵԕ ɬԛɪі 3.27-ɫɭɪɟɬɬɟ ɤԧɪɫɟɬіɥɝɟɧ. 

 

 
 

3.27-ɫɭɪɟɬ – Ԕɚңԕɚ ɬɨɥɵԕ ɬԛɪі 
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Ԕɚңԕɚɥɚɪɞɵ ɛіɪіɤɬіɪіɩ ɛɨɥԑɚɧɧɚɧ ɤɟɣіɧ, ɛіɡ ɤɟɣіɩɤɟɪɞің (ɨɧɵң 
ɩɨɥɢɝɨɧɚɥɶɞɵ ԕɚɛɵԑɵɧ) ɫɚɯɧɚԑɚ ɷɤɫɩɨɪɬɬɚɣɦɵɡ. Ȼԝɥ ԥɪɟɤɟɬɬі ɨɪɵɧɞɚɭ ԛɲіɧ 
ɋіɥɬɟɦɟ ɬɚңɛɚɫɵɧ ԧңɞɟɭ ɪɟɠɢɦіɧɟ ԧɬіңіɡ (ɛԝɥ ɬɚңɞɚɥԑɚɧ ɧɵɫɚɧ ɤɟɡ-ɤɟɥɝɟɧ 
ɠɚңɚɞɚɧ ɠɚɫɚɥԑɚɧ ɧɟɦɟɫɟ ɢɦɩɨɪɬɬɚɥԑɚɧ ɧɵɫɚɧɧɵң ɚɬɚ-ɚɧɚɫɵ ɛɨɥԑɚɧɞɵԕɬɚɧ 
ɠɚɫɚɥɭɵ ɤɟɪɟɤ), Ʉԧɥɟңɤɟɥі ɤԧɪіɧіɫɤɟ ɚɭɵɫɭ (ɤԧɪіɧіɫ ɬɟɪɟɡɟɫіɧɞɟɝі ɨң ɠɚԕ 
ɬԛɣɦɟɲіɤ ɦԥɡіɪіɧɟɧ ɬɚңɞɚɥɚɞɵ), Ɏɚɣɥ -> ɂɦɩɨɪɬɬɚɭɠԥɧɟ Ȼԝɪɵɧ ɫɚԕɬɚԑɚɧ OBJ 

ɮɚɣɥɵɧ ɬɚңɞɚңɵɡ. ɂɦɩɨɪɬɬɚɭ ɞɢɚɥɨɝɵɧɞɚ ɟɲɬɟңɟɧі ԧɡɝɟɪɬɩɟɣɦіɡ ɠԥɧɟ OK 
ɬԛɣɦɟɲіɝіɧ ɛɚɫɵңɵɡ. 

ȿɧɞі Simulation Character Editing ɪɟɠɢɦіɧɟ ɚɭɵɫɚɦɵɡ.Ȼԝɥ ɤɟɡɟңɞɟ, ɛіɡ ԧɡ 
ɤɟɣіɩɤɟɪіɦіɡɞің ɞɟɧɟɫіɧің ɚɫɬɵɧɞɚԑɵ ɫɢɦɭɥɹɰɢɹɫɵ ԛɲіɧ ɩіɲіɧɞі ɬԛɡɟɬɟɦіɡ. Ȼԝɥ 
ɛɟɥɝіɥі ɛіɪ ɦɨɞɟɥɶɞің ɫɢɩɚɬɬɚɦɚɥɚɪɵɧ ɟɫɤɟɪɟ ɨɬɵɪɵɩ, ɦіɧɟɡ-ԕԝɥԕɵɧ 
ɦԛɦɤіɧɞіɝіɧɲɟ ɞԥɥіɪɟɤ (ɲɵɧɚɣɵ) ɛɨɥɚɬɵɧ ɫɢɦɭɥɹɰɢɹ ԛɲіɧ ɠɚɫɚɥɭɵ ɤɟɪɟɤ 
(ɛіɡɞің ɦɵɫɚɥɞɚ ɛԝɥ ɟɪɟɤɲɟɥіɤɬɟɪ - ɞɟɧɟ ɛԝɪɵɲɬɚɪɵ ɛɨɥɵɩ ɬɚɛɵɥɚɞɵ).Ɇԝɧɞɚ 
ɫɢɦɭɥɹɰɢɹɧɵң ɩіɲіɧіɧің ԕԝɪɵɥɵɦɵɧ ɬԛɫіɧɞіɪɭ ԕɚɠɟɬ. ɋіɡ ɛɚɣԕɚԑɚɧɞɚɣ, ɨɥ 
(Simulation Character) ɤԧɤ ɠԥɧɟ ɫԝɪ ɛԧɥіɤɬɟɪɞɟɧ ɬԝɪɚɞɵ. Colliding Objects - ɛԝɥ 
endorphin ɛɚԑɞɚɪɥɚɦɚɫɵ ɛɚɫԕɚ ɧɵɫɚɧɞɚɪɦɟɧ ɫɨԕɬɵԑɵɫɭɞɵ ɟɫɟɩɬɟɭ ԛɲіɧ 
ɩɚɣɞɚɥɚɧɚɬɵɧ ɧɵɫɚɧɞɚɪ. ɋԝɪ ɛԧɥіɤɬɟɪ (Mass Objects) ɨɪɝɚɧɢɡɦɧің ɛɟɥɝіɥі ɛіɪ 
ɛԧɥіɝіɧің ɦɚɫɫɚɫɵɧ ɟɫɟɩɬɟɭ ԛɲіɧ endorphin ɛɚԑɞɚɪɥɚɦɚɫɵ ԕɨɥɞɚɧɚɬɵɧ 
ɧɵɫɚɧɞɚɪ ɛɨɥɵɩ ɬɚɛɵɥɚɞɵ. Ⱥɥɞɵɦɟɧ ɤԧɤ ɠԥɧɟ ɫԝɪ ɧɵɫɚɧɞɚɪɞɵ ɛԧɥɟɤɬɟɩ, 
«ɋɢɩɚɬɬɚɪ» ɬɟɪɟɡɟɫіɧɟ (ɩɪɨɟɤɰɢɹ ɬɟɪɟɡɟɫіɧің ɨң ɠɚԑɵɧɚ) ԕɚɪɚɩ, ɨɫɵ 
ɨɛɴɟɤɬіɥɟɪɞің ɩɚɪɚɦɟɬɪɥɟɪіɧ ɤԧɪɟ ɚɥɚɫɵɡ: ɦɚɬɟɪɢɚɥ, ԧɥɲɟɦ, ɬɵԑɵɡɞɵԕ, ɛɚɫԕɚ 
ɧɵɫɚɧɞɚɪɦɟɧ ԧɡɚɪɚ ԥɪɟɤɟɬɬɟɫɭ ɬԥɫіɥі, ɩіɲіɧ. 

Ɍԛɫіɧіɤɬɟɦɟɥɟɪ ɚɹԕɬɚɥɞɵ, ɟɧɞі ɨɪɵɧɞɚɥɭɵɧɚ ɤԧɲɟɣіɤ. Ⱥɥɞɵɦɟɧ ɫіɥɬɟɦɟ 
ɩіɲіɧіɧ ɠɚɫɵɪɵңɵɡ. Ɇԝɧɵ ɨɪɵɧɞɚɭ ԛɲіɧ «N» ɛɚɬɵɪɦɚɫɵɧ (ɧɟɦɟɫɟ «Ʉԧɪіɧіɫ -
> Ɍԛɣіɧ Ʉԧɪіɧіɫі» ɦԥɡіɪі ɚɪԕɵɥɵ) ɠԥɧɟ «Bip01 Pelvis» ɠɨɥɵɧɞɚ ɬіɧɬɭіɪɞің ɨң 
ɠɚԕ ɛɚɬɵɪɦɚɫɵɦɟɧ «Ɍԛɣіɧɞɟɪ ɤԧɪіɧіɫі» ɬɟɪɟɡɟɫіɧ ɚɲɵңɵɡ (3ds max іɲіɧɞɟɝі 
«Ɉɛɴɟɤɬіɥɟɪɞі ɬɚңɞɚɭ» ɚɧɚɥɨɝɵ ɬɟɪɟɡɟɫіɧ ɚɲɵңɵɡ). Ȼԝɥ ɦɚɧɢɩɭɥɹɰɢɹ 
ɤԧɦɟɝіɦɟɧ ɛіɡ ɤɟɣіɩɤɟɪɞің ԕɚңԕɚɫɵɧ ɠɚɫɵɪɵɩ ɨɬɵɪɚɦɵɡ (ɨɥ ɛіɡɞі Mass ɠԥɧɟ 
Collision Objects-ɬɵ ɪɟɬɬɟɭɝɟ ɤɟɞɟɪɝі ɤɟɥɬіɪɦɟɣɞі). Ȼіɡɞің ɤԧɡ ɚɥɞɵɦɵɡɞɚ ɬɟɤ 
ɫɢɦɜɨɥɞɵԕ ɮɢɝɭɪɚ ɫɢɩɚɬɵ ɦɟɧ ɩɨɥɢɝɨɧɚɥɶɞɵ ԕɚɛɵԑɵ ԑɚɧɚ ԕɚɥɞɵ. 

Ʉɟɥɟɫі ԥɪɟɤɟɬɬɟɪɞі ɠɚɫɚɦɚɫ ɛԝɪɵɧ, ɚɥɞɵɦɟɧ ɩɚɣɞɚɥɵ ɤɟңɟɫɬɟɪɞі ɨԕɵɩ 
ɲɵԑɵңɵɡ (ɛԝɥ ɫіɡɝɟ ɤԧɩ ɭɚԕɵɬɬɵ ԛɧɟɦɞɟɣɞі). 

Ɇɟɧ ɚɹԑɵɧɚɧ ɛɚɫɬɚɣɦɵɧ ɠԥɧɟ ɩɪɨɟɤɬіɥɟɪɞің ɤԧɪіɧіɫɬɟɪіɧ ԧɡɝɟɪɬіɩ, 
ԕɚɡіɪɞің ԧɡіɧɞɟ ɚɹԕɬɚɥԑɚɧ ɛԧɥіɤɬɟɪɞің ɚɣɧɚɥɵ ɤɟɫɤіɧɞɟɪіɧ ɠɚɫɚɩ, ɦɚɫɲɬɚɛɬɚɭ, 
ɦɚɫɫɚɥɵԕ ɠԥɧɟ ԕɚԕɬɵԑɵɫɬɵ ɨɛɴɟɤɬіɥɟɪɞі ɚɣɧɚɥɞɵɪɵɩ, ɫɢɦɭɥɹɰɢɹ ɩіɲіɧіɧің 
ɠԥɧɟ ɦɟɧің ɤɟɣіɩɤɟɪіɦɧің ɫԥɣɤɟɫɬіɤɤɟ ɠɟɬɭіɧ ԕɚɞɚԑɚɥɚɣɦɵɧ. Ɉɛɴɟɤɬіɥɟɪіɧің 
ԧɡɚɪɚ ɨɪɧɚɥɚɫɭɵɧɚ ɤɟɞɟɪɝі ɤɟɥɬіɪɦɟɭ ԛɲіɧ (ɦɵɫɚɥɵ, ɬɚңɛɚɧɵң ɦɚɫɫɚɫɵɧɵң 
ɨɪɬɚɥɵԑɵ ɧɚԕɬɵ ԕɨɥ ɦɚɫɫɚɫɵɧɵң 

ɨɪɬɚɥɵԑɵɧɚ ɫԥɣɤɟɫ ɤɟɥɟɬіɧɞіɤɬɟɧ, ɫɨԕɬɵԑɵɫɭ ɨɛɴɟɤɬіɥɟɪі ɞɟɧɟɧің 
ɛԧɥіɤɬɟɪіɧ ɠɚԕɫɵ ɫɢɩɚɬɬɚɣɬɵɧ ɟɬіɩ) ɠɚɫɚɭԑɚ ɬɵɪɵɫɭɵɦɵɡ ɤɟɪɟɤ. Ɉɫɵɧɞɚɣ 
ɠɟɪɥɟɪɞɟ (ɦɵɫɚɥɵ, ɤɟɭɞɟɝɟ), Collision Objects ԧɬɟ ɤԧɩ ɛɨɥԑɚɧɞɚ, ɦɟɧ 
ԕɚɠɟɬɫіɡɞɟɪɞі ɠɨɣɵɩ, ԧɡɚɪɚ ԥɪɟɤɟɬɬɟɫɭɞің ɠɚңɚ ɨɛɴɟɤɬіɥɟɪіɧ ɠɚɫɚɩ ɨɬɵɪɞɵɦ 
(ɠɚңɚ Collision Object ԕԝɪɭɞɵң ɚɥɞɵɧɞɚ ɫіɡ ɚɬɚ-ɚɧɚ ɦɚɫɫɚɫɵɧ ɬɚңɞɚɭɵңɵɡ 
ɤɟɪɟɤ). Ⱥɬɚ-ɚɧɚɥɵԕ - ɠɚңɚ Collision Object-ɬɵ ɛɚɣɥɚɧɵɫɬɵɪɚɬɵɧ Mass Object. 
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ȿɝɟɪ ɦɚɫɫɚɥɵԕ ɡɚɬɬɚɪɞɵң ɤԧɥɟɦіɧ ԝɥԑɚɣɬɚɬɵɧ ɛɨɥɫɚңɵɡ, ɤɟɣɞɟ 
ɬɵԑɵɡɞɵԕɬɵң ɬɵԑɵɡɞɵԑɵɧ ɬԛɡɟɬɭɝɟ ɬɭɪɚ ɤɟɥɟɞі (ɛԝɥ ɦɚɫɫɚɥɵԕ ɡɚɬԕɚ ɠɚɭɚɩɬɵ 
ɛɨɥɵɩ ɬɚɛɵɥɚɬɵɧ ɞɟɧɟɧің ɛԧɥіɝі ɬɵɦ ɠɟңіɥ ɧɟɦɟɫɟ ɤɟɪіɫіɧɲɟ ɬɵɦ ɚɭɵɪ 
ɛɨɥɦɚɫ ԛɲіɧ). Ʉɟɣіɩɤɟɪɞің ɬԛɡɟɬɭɥɟɪɞɟɧ ɤɟɣіɧɝі ɬԛɪі 3.28-ɫɭɪɟɬɬɟ ɤԧɪɫɟɬіɥɝɟɧ. 

 

 
 

3.28-ɫɭɪɟɬ – Ʉɟɣіɩɤɟɪɞің ɬԛɡɟɬɭɥɟɪɞɟɧ ɤɟɣіɧɝі ɬԛɪі 
 

Ⱥɥ ԕɚɡіɪ, ɟң ɦɚңɵɡɞɵ ɛԧɥіɦɬің ɛіɪі ɛɨɥɚɞɵ. Ȼіɡ ɠɚɛɞɵԕ ɦɨɞɟɥіɧ 
(Character Rig Setup), ɹԑɧɢ ɛіɡ ɤɟɣіɩɤɟɪɥɟɪіɦіɡɞің ɤɟɣɛіɪ ɫԛɣɟɤɬɟɪіɧ 
ɫɢɦɭɥɹɰɢɹɥɵԕ ɦɨɞɟɥɶɞің ɫԥɣɤɟɫ ɫԛɣɟɤɬɟɪіɧɟ ɛɚɣɥɚɧɵɫɬɵɪɚɦɵɡ. Ȼԝɥ 
endorphin-ɞɟɝі ɫɢɦɭɥɹɰɢɹɧɵң ɛɚɪɥɵԕ ԕɨɡԑɚɥɵɫɬɚɪɵɧ «ԕɚɣɬɚɥɚɭ» ԛɲіɧ. Ɉɥ 
ԛɲіɧ CharacteràCharacter Rig Setup ... ɦԥɡіɪіɧ ɬɚңɞɚңɵɡ (ɧɟɦɟɫɟ 
ɩɟɪɧɟɬɚԕɬɚɞɚԑɵ «C»). Ⱥɲɵɥɚɬɵɧ ɬɟɪɟɡɟɞɟ Ɍɚңɛɚɥɚɪ ɚɲɵɥɦɚɥɵ ɬіɡіɦіɧɟɧ 
ɚɧɵԕɬɚɦɚɥɵԕ ɬɚңɛɚɧɵ ɬɚңɞɚңɵɡ (ɹԑɧɢ, ɛіɡɞің ɤɟɣіɩɤɟɪіɦіɡɞің ɫԛɣɟɤɬɟɪіɧ 
Simulation ɮɢɝɭɪɚɫɵɧɵң ɫԛɣɟɤɬɟɪіɧɟ ɛɚɣɥɚɧɵɫɬɵɪɚɦɵɡ). ɋԛɣɟɤɬɟɪɞі ɤɟɫɬɟɝɟ 
ɫԥɣɤɟɫ ɛɚɣɥɚɧɵɫɬɵɪɚɦɵɡ. Ʉɟɫɬɟɝɟ ɫԥɣɤɟɫ ɛɚɣɥɚɧɵɫɬɵɪɭ 3.29-ɫɭɪɟɬɬɟ 
ɤԧɪɫɟɬіɥɝɟɧ. 

 

 
 

3.29-ɫɭɪɟɬ – Ʉɟɫɬɟɝɟ ɫԥɣɤɟɫ ɛɚɣɥɚɧɵɫɬɵɪɭ 
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Ɍɨɩɬɚɦɚ ԥɪɟɤɟɬіɧ ɨɪɵɧɞɚɭ ԛɲіɧ ɫɨɥ ɠɚԕ ɛɚԑɚɧɞɚԑɵ ɫԛɣɟɤɬі ɬɚңɞɚɩ, 
ɫɨɫɵɧ ɨң ɠɚԕ ɛɚԑɚɧɞɚԑɵ ɬɢіɫɬі ɛіɪɟɭіɧ ɬɚңɞɚɩ, Ԕɨɫɵɥɵɦ ɬԛɣɦɟɲіɝіɧ ɛɚɫɭ 
ɤɟɪɟɤ. ɋɨңɵɧɞɚ OK ɬԛɣɦɟɲіɝіɧ ɧԝԕɵңɵɡ. ɋɨɞɚɧ ɤɟɣіɧ, ɤɟɣіɩɤɟɪɥɟɪіɦіɡɞі 
ԧɡіɦіɡɝɟ ɬԛɫіɧіɤɬі ɚɬɚɭɦɟɧ ɫɚԕɬɚɣɦɵɡ (* _import ɫɢɹԕɬɵ ɚɬɬɵ ԝɫɵɧɚɪ ɟɞіɦ, 
ɫɨңɵɧɞɚԑɵ ɢɦɩɨɪɬ ɩɪɟɮɢɤɫі, ɛԝɥ ɮɚɣɥ endorphin-ɝɟ ɤɟɣіɩɤɟɪɞі ɢɦɩɨɪɬɬɚɭ 
ԛɲіɧ ԕɨɥɞɚɧɵɥɚɬɵɧɞɵԑɵɧ ɛіɥɞіɪɟɞі). 
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4 Эɤɨɧɨɦɢɤɚɥɵԕ ɛԧɥіɦ 

 

4.1 Кіɪіɫɩɟ 

 

Ȼɚԑɞɚɪɥɚɦɚɥɵԕ ɠɚɫɚԕɬɚɦɚ ԧɧіɦіɧің ɤԛɪɞɟɥіɥіɝіɧ ɟɫɟɩɬɟɭ ɠԥɧɟ ɛɚԑɚɥɚɭ 
ɛɚԑɞɚɪɥɚɦɚɥɵԕ ɠɚɫɚԕɬɚɦɚ ɠɨɛɚɫɵɧ ɠԛɡɟɝɟ ɚɫɵɪɭ ɦɟɪɡіɦіɧ ɚɧɵԕɬɚɭɞɚԑɵ 
ɦɚңɵɡɞɵ ԕԝɪɚɦɞɚɫ ɛԧɥіɝі ɛɨɥɵɩ ɬɚɛɵɥɚɞɵ. ȿңɛɟɤ ɪɟɫɭɪɫɬɚɪɵɧ ɟɫɟɩɬɟɭ ɠԥɧɟ 
ɛɚԑɚɥɚɭ ԥɞіɫɬɟɦɟɫі ɠɨɛɚɥɵԕ ɛɸɞɠɟɬɬі ԥɡіɪɥɟɭ, ɬԥɭɟɤɟɥɞі ɬɚɥɞɚɭ ɠԥɧɟ 
ɵɦɵɪɚɥɵ ɲɟɲіɦɞɟɪɞі ɬɚңɞɚɭ, ɠɨɛɚɧɵ ɠɨɫɩɚɪɥɚɭ ɠԥɧɟ ɛɚɫԕɚɪɭ ԛɲіɧ 
ԕɨɥɞɚɧɵɥɚɞɵ. ȿңɛɟɤ ɲɵԑɵɧɞɚɪɵɧ ɛɚɪɚɛɚɪ ɠԥɧɟ ɫɟɧіɦɞі ɛɚԑɚɥɚɭɫɵɡ, ɞԥɥ 
ɠɨɫɩɚɪɥɚɭɞɵ ɠԥɧɟ ɠɨɛɚɧɵ ɛɚɫԕɚɪɭɞɵ ԕɚɦɬɚɦɚɫɵɡ ɟɬɭ ɦԛɦɤіɧ ɟɦɟɫ. 

Ȼԝɥ ɞɢɩɥɨɦɞɵԕ  ɠɨɛɚɞɚ – ԕɨɫɵɦɲɚ ɲɵɧɚɣɥɵɥɵԕ ɬɟɯɧɨɥɨɝɢɹɫɵ  
ɤɟңɟɣɬіɥɝɟɧ  ɦɨɛɢɥɶɞі  ԕɨɫɵɦɲɚɧɵ ɠɚɫɚɩ ɲɵԑɚɪɭ ԕɚɪɚɫɬɵɪɵɥɚɞɵ. Ȼԝɥ 
ɛԧɥіɦɧің ɦɚԕɫɚɬɵ ɛɚԑɞɚɪɥɚɦɚɥɵԕ ԧɧіɦɞɟɪɞі ԥɡіɪɥɟɭɞің ԧɡіɧɞіɤ ԕԝɧɵɧ ɟɫɟɩɬɟɭ 
ɛɨɥɵɩ ɬɚɛɵɥɚɞɵ. ȿɫɟɩɬɟɭ ɧԥɬɢɠɟɫі ɪɟɬіɧɞɟ ɛɚԑɞɚɪɥɚɦɚɥɵԕ ɠɚɫɚԕɬɚɦɚ ԧɧіɦіɧің 
ԧɡ ԕԝɧɵ ɤԧɪɫɟɬіɥɝɟɧ. 

Ԧɧіɦɧің ԧɡ ԕԝɧɵɧ ɬɚɛɭ ԛɲіɧ ɦɵɧɚɥɚɪɞɵ ɟɫɤɟɪɭ ԕɚɠɟɬ: 
 ɛɚԑɞɚɪɥɚɦɚɥɵԕ ԧɧіɦɧің ɞɚɦɭɵɧɵң ɤԛɪɞɟɥіɥіɝі; 
 ɦɚɬɟɪɢɚɥɞɵԕ ɲɵԑɵɧɞɚɪ; 
 ɟңɛɟɤɚԕɵɫɵɧ ɬԧɥɟɭɝɟ ɠԝɦɫɚɥɚɬɵɧ ɲɵԑɵɧɞɚɪ; 
 ԥɥɟɭɦɟɬɬіɤ ɫɚɥɵԕ; 
 ɧɟɝіɡɝі ԕԝɪɚɥɞɚɪɞɵң ɚɦɨɪɬɢɡɚɰɢɹɫɵ; 
 ɛɚɫԕɚ ɲɵԑɵɧɞɚɪ. 
 

4.2Ȼɚғɞɚɪɥɚɦɚɥɵԕ ԧɧіɦɞі ԥɡіɪɥɟɭɞің ɤүɪɞɟɥіɥіɝіɧ ɟɫɟɩɬɟɭ 

 

Ȼɚԑɞɚɪɥɚɦɚɥɵԕ ɠɚɫɚԕɬɚɦɚɧɵ ɠɚɫɚɩ ɲɵԑɚɪɭ ɠɨɛɚɥɚɭ ԥɞіɫɬɟɪіɧ ԕɨɥɞɚɧɚ 
ɨɬɵɪɵɩ ɠԛɪɝіɡіɥɟɞі. ɀɨɛɚɥɚɭ ɤɟɡɟңі  ɩԥɧɞіɤ ɫɚɥɚɧɵ ɬɚɥɞɚɭɞɵ, ɛɚԑɞɚɪɥɚɦɚɥɵԕ 
ԧɧіɦɞі ɠɨɛɚɥɚɭɞɵ (ɢɧɬɟɪɮɟɣɫɬі, ԕԝɪɵɥɵɦɞɵ, ɫԥɭɥɟɬ ɠԥɧɟ ɬ.ɛ.) ɠԥɧɟ 
ɬɟɯɧɢɤɚɥɵԕ ɬɚɩɫɵɪɦɚɥɚɪɞɵ (ɤɥɢɟɧɬɬіɤ ɢɧɬɟɪɮɟɣɫɬі ɞɚɦɵɬɭ, ɞɟɪɟɤɬɟɪ ɛɚɡɚɫɵɧ 
ɟɧɝіɡɭ, ɬɟɫɬіɥɟɭ ɠԥɧɟ ɬ.ɛ.) ԕɚɦɬɢɞɵ. 

ɀɨɛɚɥɚɭ ɤɟɡɟңі ɛɨɣɵɧɲɚ ɛɚɫɬɚɩԕɵ ɞɟɪɟɤɬɟɪ 4.1-ɤɟɫɬɟɞɟ ɤɟɥɬіɪіɥɝɟɧ: 
 

4.1-ɤɟɫɬɟ – ɀԝɦɵɫɬɚɪɞɵ ɤɟɡɟңɞɟɪ ɦɟɧ ɬԛɪɥɟɪі ɛɨɣɵɧɲɚ ɛԧɥɭ ɠԥɧɟ 
ɟңɛɟɤ ԕɚɪԕɵɧɞɵɥɵԑɵɧ ɛɚԑɚɥɚɭ 

Ⱦɚɦɭ 
ɤɟɡɟңі 

Ʉɟɡɟң ɚɬɵ Ⱦɚɦɭɞɵң ɤԛɪɞɟɥіɥіɝі, 
ɚɞɚɦ. × ɫɚԑɚɬ 

1 Ɍɚԕɵɪɵɩɬɵԕ ɫɚɥɚɧɵ ɬɚɥɞɚɭ ɠԥɧɟ 
ɡɟɪɬɬɟɭ 

36 

2 Ԝɹɥɵ ԕɨɫɵɦɲɚɧɵ ɠɨɛɚɥɚɭ 48 
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4.1-ɤɟɫɬɟнің ɠаɥғаɫы 
Ⱦɚɦɭ 
ɤɟɡɟңі 

Ʉɟɡɟң ɚɬɵ Ⱦɚɦɭɞɵң ɤԛɪɞɟɥіɥіɝі, 
ɚɞɚɦ. × ɫɚԑɚɬ 

3 Ɇɨɛɢɥɶɞіɤ ԕɨɫɵɦɲɚɧɵң ɤɥɢɟɧɬɬіɤ 
ɛԧɥіɝіɧ ɞɚɦɵɬɭ 

96 

4 3D ɧɵɫɚɧɞɚɪɵɧ ɦɨɞɟɥɶɞɟɭ 72 

5 3D ɧɵɫɚɧɞɚɪɵɧ ɪɟɧɞɟɪɥɟɭ 104 

6 Ɇɨɛɢɥɶɞі ԕɨɫɵɦɲɚɧɵң ɫɟɪɜɟɪɥіɤ 
ɛԧɥіɝіɧ ɠɚɫɚɭ 

36 

7 ɉɪɨɬɨɬɢɩɬі ɟɧɝіɡɭ 120 

8 Ɍɟɫɬіɥɟɭ 72 

9 Ɇɨɛɢɥɶɞі ԕɨɫɵɦɲɚɧɵ ɟɧɝіɡɭ 140 

10 ȿɧɝіɡɭ 64 

Ȼɚɪɥɵԑɵ 788 

 

4.3 Ȼɚғɞɚɪɥɚɦɚɥɵԕ ɠɚɫɚԕɬɚɦɚ ԧɧiɦiɧ ɞɚɦɵɬɭ ԕұɧɵɧ ɟɫɟɩɬɟɭ 

Ȼɚԑɞɚɪɥɚɦɚɥɵԕ ԧɧіɦɞі ԥɡіɪɥɟɭɞің ԧɡіɧɞіɤ ԕԝɧɵɧ ɚɧɵԕɬɚɭ ɦɵɧɚɞɚɣ 
ɛɚɩɬɚɪɞɵ ԕɚɦɬɢɬɵɧ ɬɢіɫɬі ɛɚԑɚɥɚɭɞɵ ɠɚɫɚɭ ɚɪԕɵɥɵ ɠɚɫɚɥɚɞɵ: 

 ɦɚɬɟɪɢɚɥɞɵԕ ɲɵԑɵɧɞɚɪ; 
 ɟңɛɟɤɚԕɵɫɵɧ ɬԧɥɟɭɝɟ ɠԝɦɫɚɥɚɬɵɧ ɲɵԑɵɧɞɚɪ; 
 ԥɥɟɭɦɟɬɬіɤ ɫɚɥɵԕ; 
 ɧɟɝіɡɝі ԕԝɪɚɥɞɚɪɞɵң ɚɦɨɪɬɢɡɚɰɢɹɫɵ; 
 ɛɚɫԕɚ ɲɵԑɵɧɞɚɪ. 
Ɇɚɬɟɪɢɚɥɞɵԕ ɲɵԑɵɧɞɚɪԑɚ ɛɚԑɞɚɪɥɚɦɚɥɵԕ ԧɧіɦɞɟɪɞі ԥɡіɪɥɟɭ ԛɲіɧ 

ԕɚɠɟɬɬі ɧɟɝіɡɝі ɠԥɧɟ ԕɨɫɚɥԕɵ ɦɚɬɟɪɢɚɥɞɚɪɞɵң (ԕɚԑɚɡ, ɤɚɪɬɪɢɞɠɞɟɪ ɠԥɧɟ 
ɛɚɫԕɚɥɚɪ), ɷɧɟɪɝɢɹɧɵң ɲɵԑɵɧɞɚɪɵ ɠɚɬɚɞɵ. Ɇɚɬɟɪɢɚɥɞɵԕ ɪɟɫɭɪɫɬɚɪɞɵң 
ɠɚɥɩɵ ԕԝɧɵ (4.1) ɮɨɪɦɭɥɚ ɛɨɣɵɧɲɚ ɚɧɵԕɬɚɥɚɞɵ: 

 ʖˏ  = ∑ ʟі ∙ ʥі (4.1) 

 

ɦԝɧɞɚԑɵ, Pi - ɦɚɬɟɪɢɚɥɞɵԕ ɪɟɫɭɪɫɬɚɪɞɵң, ɬɚɛɢԑɢ ɛіɪɥіɤɬɟɪɞің i-ɲі ɬԛɪіɧ 
ɬԝɬɵɧɭ; 

ɐi - i-ɲі ɬԛɪɞɟɝі  ɦɚɬɟɪɢɚɥɞɵ ԕɨɪɞɵң  ɛіɪɥіɝіɧің ɛɚԑɚɫɵ, ɬɟңɝɟ; 
i - ɦɚɬɟɪɢɚɥɞɵԕ ɪɟɫɭɪɫɬɚɪɞɵң ɬԛɪі; 
n - ɦɚɬɟɪɢɚɥɞɵԕ ɪɟɫɭɪɫɬɚɪɞɵң ɫɚɧɵ. 

Ɇɚɬɟɪɢɚɥɞɵԕ ɪɟɫɭɪɫɬɚɪɞɵң ԕԝɧɵɧ ɟɫɟɩɬɟɭ 4.2-ɤɟɫɬɟɞɟ ɤɟɥɬіɪіɥɝɟɧ: 
 

4.2-ɤɟɫɬɟ – Ɇɚɬɟɪɢɚɥɞɵԕ ɪɟɫɭɪɫɬɚɪɞɵң ԕԝɧɵɧ ɟɫɟɩɬɟɭ 

Ɇɚɬɟɪɢɚɥɞɵԕ ɪɟɫɭɪɫɬɵң 
ɚɬɚɭɵ 

Ԧɥɲɟɦ ɛіɪɥіɝі ɋɚɧɵ Ȼіɪɥіɤ 
ɛɚԑɚɫɵ,ɬɝ. 

ɋɨɦɚɫɵ, ɬɝ. 

Lenovo Y520 ɧɨɭɬɛɭɝі 
 

ɞɚɧɚ 1 

 

139 900 139 900 
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4.2-ɤɟɫɬɟнің ɠаɥғаɫы 
Ɇɚɬɟɪɢɚɥɞɵԕ ɪɟɫɭɪɫɬɵң 

ɚɬɚɭɵ 

Ԧɥɲɟɦ ɛіɪɥіɝі ɋɚɧɵ Ȼіɪɥіɤ 
ɛɚԑɚɫɵ,ɬɝ. 

ɋɨɦɚɫɵ, ɬɝ. 

HP Pavilion 24-f0104ur 

ɦɨɧɨɛɥɨɝі 
ɞɚɧɚ 1 349 900 349 900 

Xiaomi Redmi 4X 

ɫɦɚɪɬɮɨɧɵ 

ɞɚɧɚ 1 39 900 39 900 

Kingston USB ɮɥɟɲ–
ɠɢɧɚɭɲɵ, 16 Ƚɛ 

ɞɚɧɚ 
1 2490 2490 

Kingston ɋɵɪɬԕɵ ԕɚɬԕɵɥ 
ɞɢɫɤ (HDD), 1Ɍɛ  

ɞɚɧɚ 
1 18 900 18 900 

HP LaserJet PRO M15w 

ɩɪɢɧɬɟɪі 
ɞɚɧɚ 

1 44 900 44 900 

Ԕɚɪɚɧɞɚɲɬɚɪ ɞɚɧ. 8 80 640 

Ԕɚɥɚɦɞɚɪ ɞɚɧɚ 8 100 800 

Ⱥ7 Ԕɚԑɚɡɵ ɛɭɦɚ 1 1090 1090 

Ȼɚɪɥɵԑɵ: 598 520 

 

ɗɥɟɤɬɪ ԕɭɚɬɵɧɵң ԕԝɧɵɧ ɟɫɟɩɬɟɭ ԕɚɠɟɬ. ɋɟɛɟɛі, ɛɚԑɞɚɪɥɚɦɚɥɵԕ ԧɧіɦ 
ɠɚɫɚɭ ԛɲіɧ ɷɥɟɤɬɪ ԕɭɚɬɵ ԕɨɥɞɚɧɵɥɚɞɵ.   

ɗɥɟɤɬɪ ԕɭɚɬɵɧɚ ɠԝɦɫɚɥɚɬɵɧ ɲɵԑɵɧɞɚɪɞɵң ɦԧɥɲɟɪіɧ (4.2) ɮɨɪɦɭɥɚ 
ɛɨɣɵɧɲɚ ɟɫɟɩɬɟɭɝɟ ɛɨɥɚɞɵ: 

 ʖэ  = ∑ ʛі ∙ Кі ∙ ʡі ∙ ʥ𝑛𝑖=ଵ  
(4.2) 

 

ɦԝɧɞɚԑɵ, Ɇi - i-ɲі ɷɥɟɤɬɪ ɠɚɛɞɵԕɬɚɪɞɵң ɩɚɫɩɨɪɬɬɵԕ ɤԛɲі, ɤȼɬ; 

Ʉi - i-ɲі ɷɥɟɤɬɪ ɠɚɛɞɵԑɵɧɵң ԕɭɚɬɬɵ ɩɚɣɞɚɥɚɧɭ ɤɨɷɮɮɢɰɢɟɧɬі 
(Ki = 0,9 ԕɚɛɵɥɞɚɧɞɵ); 

Ti - ɉɉ-ɧɵ ɞɚɦɵɬɭ ɤɟɡɟңіɧɞɟɝі i-ɲі ɬɟɯɧɢɤɚɧɵң ɭɚԕɵɬɵ; 

ɐ - ɷɥɟɤɬɪ ɷɧɟɪɝɢɹɫɵɧɵң ɛɚԑɚɫɵ, ɬɟңɝɟ / ɤȼɬɫɚԑ; 
i - ɷɥɟɤɬɪ ɠɚɛɞɵԑɵɧɵң ɬԛɪі; 
n - ɷɥɟɤɬɪ ɠɚɛɞɵԕɬɚɪɞɵң ɫɚɧɵ. 

 ʖэሺːˑ˖˕˄˖ˍሻ  = Ͳ,ͻ ∙ Ͳ,ͻ ∙ ͹ͺͺ ∙ ͳͺ,͵ʹ =  ͳͳ͸ͻ͵,ʹ ˕ˆ ʖэሺˏˑːˑ˄ˎˑˍሻ  = Ͳ,ͻ ∙ Ͳ,ͻ ∙ ͹ͺͺ ∙ ͳͺ,͵ʹ =  ͳͳ͸ͻ͵,ʹ ˕ˆ ʖэሺˉ˃˓ық˕˃ːˇы˓˖ሻ  = Ͳ,͵ ∙ Ͳ,͹ ∙ ͹ͺͺ ∙ ͳͺ,͵ʹ = ͵Ͳ͵ͳ,ͷ ˕ˆ ʖэሺ˔ˏ˃˓˕˗ˑːሻ  = Ͳ,͸ ∙ Ͳ,͹ ∙ ͺͶ ∙ ͳͺ,͵ʹ =  ͸Ͷ͸,͵ ˕ˆ ʖэሺ˒˓ˋː˕ˈ˓ሻ  = Ͳ,ͳ ∙ Ͳ,͹ ∙ ͺͶ ∙ ͳͺ,͵ʹ =  ͳͲ͹,͹ ˕ˆ 

 

ɗɥɟɤɬɪ ԕɭɚɬɵɧɚ ɠԝɦɫɚɥɚɬɵɧ ɲɵԑɵɧɞɚɪ ɛɚԑɞɚɪɥɚɦɚɥɵԕ ԕɚɦɬɚɦɚɫɵɡ 
ɟɬɭɞі ԥɡіɪɥɟɭ ɤɟɡɟңіɧің ԝɡɚԕɬɵԑɵɧɚ, ɦɨɛɢɥɶɞі ԕɨɫɵɦɲɚɧɵ ɠɨɛɚɥɚɭԑɚ 
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ɠԝɦɫɚɥԑɚɧ ɤȼɬ / ɫɚԑ ɠԥɧɟ ɤȼɬ / ɫɚԑ ɬɚɪɢɮіɧɟ ɧɟɝіɡɞɟɥɝɟɧ. Ɂɚңɞɵ ɬԝɥԑɚɥɚɪ ԛɲіɧ 
Ⱥɥɦɚɬɵ ԕɚɥɚɫɵɧɞɚԑɵ ɬɚɪɢɮ 2019 ɠɵɥɵ 1 ɤȼɬ / ɫɚԑ ԛɲіɧ 18,32 ɬɟңɝɟɧі 
ԕԝɪɚɣɞɵ, ɨɧɵң іɲіɧɞɟ ԔԔɋ («Ⱥɥɦɚɬɵɗɧɟɪɝɨɋɛɵɬ» ɀɒɋ ɪɟɫɦɢ ɫɚɣɬɵɧɞɚ 
ɛɟɪіɥɝɟɧ ɞɟɪɟɤɬɟɪ ɛɨɣɵɧɲɚ). 

ɗɥɟɤɬɪ ԕɭɚɬɵɧɚ ɚɪɧɚɥԑɚɧ ɲɵԑɵɧɞɚɪ 4.3-ɤɟɫɬɟɞɟ ɤԧɪɫɟɬіɥɝɟɧ. 
 

4.3-ɤɟɫɬɟ – ɗɥɟɤɬɪ ԕɭɚɬɵɧɵң ԕԝɧɵ 

ɀɚɛɞɵԕ 
ɚɬɚɭɵ 

ɉɚɫɩɨɪɬɬɵ
ԕ ԕɭɚɬɵ, 
ɤȼɬ 

I - ɲі ɷɥɟɤɬɪ 
ɠɚɛɞɵԑɵɧɵң 
ԕɭɚɬɬɵ 
ɩɚɣɞɚɥɚɧɭ 
ɤɨɷɮɮɢɰɢɟɧɬі 

Ȼɚԑɞɚɪɥɚɦ
ɚɥɵԕ 
ԕɚɦɬɚɦɚɫɵ
ɡ ɟɬɭɞі 
ԥɡіɪɥɟɭɝɟ 
ɚɪɧɚɥԑɚɧ 
ɠɚɛɞɵԕɬɵ
ң ɠԝɦɵɫ 
ɭɚԕɵɬɵ, h 

ɗɥɟɤɬɪ 
ɛɚԑɚɫɵ, 
ɬɟңɝɟ / 
ɤȼɬ / ɫɚԑ 

ɋɨɦɚɫɵ, 

ɬɝ 

ɇɨɭɬɛɭɤ 0,9 0,9 788 18,32 11693,2 

Ɇɨɧɨɛɥɨɤ 0,9 0,9 788 11693,2 

ɀɚɪɵԕɬɚɧɞ
ɵɪɭ 

0,3 0,7 788 3031,5 

ɋɦɚɪɬɮɨɧ 0,6 0,7 84 646,3 

ɉɪɢɧɬɟɪ 0,1 0,7 84 107,7 

Ȼɚɪɥɵԑɵ 27171,9 

 

4.4 ȿңɛɟɤ шɵғɵɧɞɚɪɵɧ ɟɫɟɩɬɟɭ  
 

Ȼɚԑɞɚɪɥɚɦɚɥɵԕ ԧɧіɦɞɟɪɞі ԥɡіɪɥɟɭ ԛɲіɧ, ɠɚɥɚԕɵ ɟɫɟɩɬɟɭ, ԛɲ ԕɵɡɦɟɬɤɟɪɝɟ 
ɠԛɪɝіɡіɥɟɞі: 

 ɠɨɛɚ ɠɟɬɟɤɲіɫі; 
 ɬɨɥɵԕԕɚɧɞɵ ԥɡіɪɥɟɭɲі; 
 ɝɪɚɮɢɤɚɥɵԕ ɞɢɡɚɣɧɟɪ. 
2019 ɠɵɥ ɛɨɣɵɧɲɚ, ɬɨɥɵԕԕɚɧɞɵ ԥɡіɪɥɟɭɲіɧің  ɨɪɬɚɲɚ ɠɚɥɚԕɵɫɵ  260 

000 ɬɝ, ɠɨɛɚɥɚɭɲɵɧɵң  180 000 ɬɝ,  ɚɥ ɝɪɚɮɢɤɚɥɵԕ ɞɢɡɚɣɧɟɪɞіɤі  210 000 ɬɝ 
ԕԝɪɚɣɞɵ (hh.kz ɫɚɣɬɵɧɞɚ ɛɟɪіɥɝɟɧ ɞɟɪɟɤɬɟɪ ɛɨɣɵɧɲɚ, Ⱥɥɦɚɬɵ ԕ.). 

Ԕɵɡɦɟɬɤɟɪɞің ɚɣ ɫɚɣɵɧԑɵ ɠԝɦɵɫ ɫɚԑɚɬɬɚɪɵ ɦɵɧɚɞɚɣ (4.3) ɮɨɪɦɭɥɚ 
ɛɨɣɵɧɲɚ ɚɧɵԕɬɚɥɚɞɵ: 

 ʦʛ  = Nʛ ∙ ʦ˓ˇ   (4.3) 

 

ɦԝɧɞɚԑɵ, ɑɦ – ԕɵɡɦɟɬɤɟɪɞің ɛіɪ ɚɣɥɵԕ ɠԝɦɵɫ ɭɚԕɵɬɵ; 
Nɦ – ɛіɪ ɚɣɥɵԕ  ɠԝɦɵɫ ɤԛɧɞɟɪіɧің ɫɚɧɵ; 
ɑɪɞ - ɬԥɭɥіɤɬіɤ ɠԝɦɵɫ ɫɚԑɚɬɬɚɪɵɧɵң ɫɚɧɵ. 
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ʦʛ  = ʹͶ ∙ ͺ = ͳͻʹ ч 

 

Ԕɵɡɦɟɬɤɟɪɞің ɫɚԑɚɬɬɵԕ ɦԧɥɲɟɪɥɟɦɟɫіɧ ɦɵɧɚɞɚɣ (4.4) ɮɨɪɦɭɥɚ ɛɨɣɵɧɲɚ 
ɟɫɟɩɬɟɭɝɟ ɛɨɥɚɞɵ. 

 ʦʠі  = ʖʞіФʟВі   (4.4) 

 

ɦԝɧɞɚԑɵ, Ɂɉi - i-ɲі ԕɵɡɦɟɬɤɟɪɞің ɚɣɥɵԕ ɠɚɥɚԕɵɫɵ,ɬɝ; 
ɎɊȼi - i-ɲі ԕɵɡɦɟɬɤɟɪɞің ɠԝɦɵɫ ɭɚԕɵɬɵɧɵң ɚɣɥɵԕ ԕɨɪɵ, 

ɫɚԑɚɬ. 
ɀɨɛɚ ɠɟɬɟɤɲіɫі: 
 ʦʠі  = ͳͺͲ ͲͲͲͳͻʹ = ͻ͵͹,ͷ ˕ˆ 

 

Ɍɨɥɵԕԕɚɧɞɵ ԥɡіɪɥɟɭɲі: 
 ʦʠі  = ʹ͸Ͳ ͲͲͲͳͻʹ = ͳ͵ͷͶ,ͳ͸ ˕ˆ 

 

Ƚɪɚɮɢɤɚɥɵԕ ɞɢɡɚɣɧɟɪ: 
 ʦʠі  = ʹͳͲ ͲͲͲͳͻʹ = ͳͲͻ͵,͹ͷ ˕ˆ 

 

Ȼɚԑɞɚɪɥɚɦɚɥɵԕ ɠɚɫɚԕɬɚɦɚ ԧɧiɦiɧiң ɞɚɦɭɵɧɵң ɤԛɪɞɟɥiɥiɝiɧ ɚɧɵԕɬɚɭ 
ԛɲiɧ 1-ɤɟɫɬɟɧiң ɞɟɪɟɤɬɟɪiɧ ɩɚɣɞɚɥɚɧɚɞɵ. 

Ȼɚԑɞɚɪɥɚɦɚɥɵԕ ԕɚɦɬɚɦɚɫɵɡ ɟɬɭɞі ԥɡіɪɥɟɭ ɠԧɧіɧɞɟɝі ɠɨɛɚ ɠɟɬɟɤɲіɫіɧің  
ɟңɛɟɤ ԕɚɪԕɵɧɞɵɥɵԑɵ - 220 ɚɞɚɦ. × ɫɚԑ. ɬɟң (ɬɚԕɵɪɵɩɬɵԕ ɚɭɦɚԕɬɵ ɬɚɥɞɚɭ ɠԥɧɟ 
ɡɟɪɬɬɟɭ, ɦɨɛɢɥɶɞіɤ ԕɨɫɵɦɲɚɧɵ ɠɨɛɚɥɚɭ, ɬɟɫɬіɥɟɭ ɠԥɧɟ ɟɧɝіɡɭ): 

 Tଷ  = ͵͸ + Ͷͺ + ͸Ͷ + ͹ʹ = ʹʹͲ чˈˎ × ч˃˔ 

 

Ȼɚԑɞɚɪɥɚɦɚɥɵԕ ԕɚɦɬɚɦɚɫɵɡ ɟɬɭɞі ԥɡіɪɥɟɭ ɠԧɧіɧɞɟɝі ɬɨɥɵԕԕɚɧɞɵ 
ԥɡіɪɥɟɭɲіɧің ɟңɛɟɤ ԕɚɪԕɵɧɞɵɥɵԑɵ - 392 ɚɞɚɦ. × ɫɚԑ. ɬɟң (ԝɹɥɵ ԕɨɫɵɦɲɚɧɵң 
ɤɥɢɟɧɬɬіɤ ɠԥɧɟ ɫɟɪɜɟɪɥіɤ ɛԧɥіɤɬɟɪіɧ ԥɡіɪɥɟɭ, ɩɪɨɬɨɬɢɩɬі ɟɧɝіɡɭ, ɦɨɛɢɥɶɞі 
ԕɨɫɵɦɲɚɧɵ ɟɧɝіɡɭ): 

 Tଷ  = ͻ͸ + ͵͸ + ͳʹͲ + ͳͶͲ = ͵ͻʹ чˈˎ × ч˃˔ 

 

Ȼɚԑɞɚɪɥɚɦɚɥɵԕ ԕɚɦɬɚɦɚɫɵɡ ɟɬɭɞі ԥɡіɪɥɟɭ ɠԧɧіɧɞɟɝі ɝɪɚɮɢɤɚɥɵԕ 
ɞɢɡɚɣɧɟɪɞің  ɟңɛɟɤ ԕɚɪԕɵɧɞɵɥɵԑɵ - 176 ɚɞɚɦ. × ɫɚԑ. ɬɟң  (3D ɧɵɫɚɧɞɚɪɵɧ 
ɦɨɞɟɥɶɞɟɭ, ɪɟɧɞɟɪɥɟɭ): 
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 Tଷ  = ͹ʹ + ͳͲͶ = ͳ͹͸ чˈˎ × ч˃˔ 

 

ȿңɛɟɤ ԕԝɧɵɧɵң ɠɚɥɩɵ ɫɨɦɚɫɵ ɦɵɧɚɞɚɣ (4.5) ɮɨɪɦɭɥɚ ɛɨɣɵɧɲɚ 
ɚɧɵԕɬɚɥɚɞɵ: 

 ʖ˕˓  = ∑ ʦʠі ∙ ʡі𝑛𝑖=ଵ  
(4.5) 

 

ɦԝɧɞɚԑɵ, ɑɋi - i-ɲі ԕɵɡɦɟɬɤɟɪɞің ɫɚԑɚɬɬɵԕ ɦԧɥɲɟɪɥɟɦɟɫі, ɦɪ; 
Ti - ɛɚԑɞɚɪɥɚɦɚɥɵԕ ԧɧіɦɞі ɞɚɦɵɬɭɞɵң ɤԛɪɞɟɥіɥіɝі, ɚɞɚɦɞɚɪ × 

ɫɚԑ; 
i - ԕɵɡɦɟɬɤɟɪ ɫɚɧɚɬɵ; 
n - ɛɚԑɞɚɪɥɚɦɚɥɵԕ ԧɧіɦɞі ԥɡіɪɥɟɭɝɟ ԕɚɬɵɫɚɬɵɧ 

ԕɵɡɦɟɬɤɟɪɥɟɪɞің ɫɚɧɵ. 
ɀɨɛɚ ɠɟɬɟɤɲіɫі: 
 ʖ˕˓  = ͻ͵͹,ͷ ∙ ʹʹͲ = ʹͲ͸ ʹͷͲ,ͲͲ 

 

Ɍɨɥɵԕԕɚɧɞɵ ԥɡіɪɥɟɭɲі: 
 ʖ˕˓  = ͳ͵ͷͶ,ͳ͸ ∙ ͵ͻʹ = ͷ͵Ͳ ͺ͵Ͳ,͹ʹ,ͲͲ 

 

Ƚɪɚɮɢɤɚɥɵԕ ɞɢɡɚɣɧɟɪ: 
 ʖ˕˓  = ͳͲͻ͵,͹ͷ ∙ ͳ͹͸ = ͳͻʹ ͵͸ͺ,ͲͲ 

 

ȿңɛɟɤɚԕɵɧɵ ɬԧɥɟɭɝɟ ɠԝɦɫɚɥɚɬɵɧ ɲɵԑɵɧɞɚɪ 4.4-ɤɟɫɬɟɞɟ ɤɟɥɬіɪіɥɝɟɧ: 
 

4.4-ɤɟɫɬɟ – ȿңɛɟɤɚԕɵɧɵң  ɬԧɥɟɭ ԕԝɧɵ 

Ʌɚɭɚɡɵɦ
ɵ 

ԧɧіɦɞі ԥɡіɪɥɟɭɞің ɟңɛɟɤ 
ԕɚɪԕɵɧɞɵɥɵԑɵ, ɚɞɚɦ×ɫɚԑ 

ɟңɛɟɤɚԕɵ 
ɬԧɥɟɭ, ɬɝ/ɫɚԑ 

ɋɨɦ
ɚɫɵ, ɬɝ. 

ɀɨɛɚ 
ɠɟɬɟɤɲіɫі 

220 937,5 206 

250,00 

Ɍɨɥɵԕԕɚ
ɧɞɵ ԥɡіɪɥɟɭɲі 

392 1354,16 530 

830,72 

Ƚɪɚɮɢɤɚ
ɥɵԕ ɞɢɡɚɣɧɟɪ 

176 1093,75 192 

368,00 

Ȼɚɪɥɵԑɵ 929 

448,72 

 

Ԕɨɫɵɦɲɚ ɟңɛɟɤɚԕɵ: ʖˇˑ˒  = ʖ˕˓ ∙ ͳͲ% 
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ʖˇˑ˒  = ͻʹͻ ͶͶͺ,͹ʹ ∙ Ͳ,ͳ = ͻʹͻͶͶ,ͺ͹ ˕ˆ 

 

ȿңɛɟɤɚԕɵ ԕɨɪɵ: 
 Фˊ˒  = ʖ˕˓ + ʖˇˑ˒ Фˊ˒  = ͻʹͻ ͶͶͺ,͹ʹ + ͻʹͻͶͶ,ͺ͹ = ͳͲʹʹ͵ͻ͵,Ͷ ˕ˆ 

 

Ԕɚɡɚԕɫɬɚɧ Ɋɟɫɩɭɛɥɢɤɚɫɵɧɵң ɋɚɥɵԕ ɤɨɞɟɤɫіɧɟ ɫԥɣɤɟɫ, Ԕɚɡɚԕɫɬɚɧɞɚ 
ɡɚңɞɵ ɬԝɥԑɚɥɚɪ ԛɲіɧ ԥɥɟɭɦɟɬɬіɤ ɫɚɥɵԕ ɫɬɚɜɤɚɫɵ 2019 ɠɵɥɵ 9,5% ԕԝɪɚɣɞɵ. 
Ɇіɧɞɟɬɬі ԥɥɟɭɦɟɬɬіɤ ɫɚԕɬɚɧɞɵɪɭ 1,5% ԕԝɪɚɣɞɵ. Ԥɥɟɭɦɟɬɬіɤ ɫɚɥɵԕɬɵ ɟɫɟɩɬɟɭ. 

 ʜ˔  = ሺФˊ˒ − ʛʖʕሻ ∙ ͳͳ% 

 

ɦԝɧɞɚԑɵ, ɆɁɀ - ɦіɧɞɟɬɬі ɡɟɣɧɟɬɚԕɵ ɠɚɪɧɚɥɚɪɵ, 10% Ɏɡɩ. 
 ʜ˔  = ሺͳͲʹʹ͵ͻ͵,Ͷ − ሺͳͲʹʹ͵ͻ͵,Ͷ ∙ Ͳ,ͳሻሻ ∙ Ͳ,ͳͳ = ͳͲͳ ʹͳ͸,ͻͶ 

 

ɇɟɝіɡɝі ɚɦɨɪɬɢɡɚɰɢɹɥɵ ԕɨɪɥɚɪɞɵ ɟɫɟɩɬɟɭ. Ⱥɦɨɪɬɢɡɚɰɢɹɥɵԕ 
ɚɭɞɚɪɵɦɞɚɪɞɵң  ɠɚɥɩɵ ɫɨɦɚɫɵ ɦɵɧɚɞɚɣ (4.6) ɮɨɪɦɭɥɚ ɛɨɣɵɧɲɚ ɚɧɵԕɬɚɥɚɞɵ: 

 ʖАʛ  = ∑ Фі ∙ ʜАі ∙ ʡʜʗʟіͳͲͲ ∙ ʡЭ˗і
𝑛

𝑖=ଵ  
(4.6) 

 

ɦԝɧɞɚԑɵ, Ɏi - i-ɲі Ɉɋ-ɧɵң ԕԝɧɵ, ɦ; 
ɇȺi – ɇԔ-ɧɵң ɠɵɥ ɫɚɣɵɧԑɵ ɚɦɨɪɬɢɡɚɰɢɹɫɵ,%; 
ɌɇɂɊi - i-ɲі ɇԔ-ɧɵң ԔȻ-ɧɵ ɞɚɦɵɬɭɞɚԑɵ  ɛɚɪɥɵԕ ɤɟɡɟңіɧɞɟɝі 

ɭɚԕɵɬɵ; ɫɚԑ; 
Ɍɗɮɢ - - i-ɲі ɇԔ-ɧɵң ɭɚԕɵɬɵɧɵң ɬɢіɦɞі ԕɨɪɵ - ɛіɪ ɠɵɥɞɵԕ, 

ɫɚԑ / ɠɵɥ; 
i - ɇԔ ɬԛɪі; 
n – ɇԔ ɫɚɧɵ. 

ɇԔ-ɧɵң ɠɵɥɞɵԕ ɚɦɨɪɬɢɡɚɰɢɹ ɧɨɪɦɚɫɵɧ ɟɫɟɩɬɟɭ (4.7) ɮɨɪɦɭɥɚ ɛɨɣɵɧɲɚ 
ɚɧɵԕɬɚɥɚɞɵ: 

 ʜАі  = ͳͲͲʡ𝑁і  (4.7) 

 ʜАі  = ͳͲͲͶ = ʹͷ 

 

ɦԝɧɞɚԑɵ, ɌNi - i-ɲі ɇԔ-ɧɵң ɵԕɬɢɦɚɥ ɩɚɣɞɚɥɚɧɭ ɦɟɪɡіɦі, ɠɵɥ; 
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ɉɉ ԥɡіɪɥɟɭɝɟ ɚɪɧɚɥԑɚɧ ɛɚԑɞɚɪɥɚɦɚɥɵԕ ԕɚɦɬɚɦɚɫɵɡ ɟɬɭ 
ɭɚԕɵɬɵɧ ɚɧɵԕɬɚɭ ԛɲіɧ 1-ɤɟɫɬɟɞɟɧ ɚɥɵɧԑɚɧ ɦԥɥіɦɟɬɬɟɪ ԕɨɥɞɚɧɵɥɚɞɵ. 

Ȼɚԑɞɚɪɥɚɦɚɥɵԕ ԧɧіɦɞі ԥɡіɪɥɟɭɝɟ ɚɪɧɚɥԑɚɧ MS Visual Code ɠԥɧɟ Unity 
ԥɡіɪɥɟɭ ɨɪɬɚɫɵɧɵң ɠԝɦɵɫ ɭɚԕɵɬɵ 640 ɫɚԑɚɬɬɵ ԕԝɪɚɣɞɵ (ԝɹɥɵ ԕɨɫɵɦɲɚɧɵң 
ɤɥɢɟɧɬɬіɤ ɠԥɧɟ ɫɟɪɜɟɪɥіɤ ɛԧɥіɤɬɟɪіɧ ɞɚɦɵɬɭ, 3D ɧɵɫɚɧɞɚɪɵɧ ɦɨɞɟɥɶɞɟɭ ɠԥɧɟ 
ɤԧɪɫɟɬɭ, ɦɨɛɢɥɶɞі ԕɨɫɵɦɲɚɧɵ ɫɵɧɚɭ ɠԥɧɟ ɟɧɝіɡɭ): 

 ʡі  = ͻ͸ + ͹ʹ + ͳͲͶ + ͵͸ + ͳʹͲ + ͹ʹ + ͳͶͲ = ͸ͶͲ ч 

 

ɀɚɛɞɵԕ: ʖАʛሺːˑ˖˕˄˖ˍሻ  = ͳ͵ͻ ͻͲͲ ∙ ʹͷ ∙ ͹ͺͺͳͲͲ ∙ ͳͻʹͲ = ͳͶ ͵ͷͶ,͵ʹ ˕ˆ  
 ʖАʛሺˏˑːˑ˄ˎˑˍሻ  = ͵Ͷͻ ͻͲͲ ∙ ʹͷ ∙ ͹ͺͺͳͲͲ ∙ ͳͻʹͲ = ͵ͷ ͻͲͳ,ͳͻ ˕ˆ  
 ʖАʛሺ˔ˏ˃˓˕˗ˑːሻ  = ͵ͻ ͻͲͲ ∙ ʹͷ ∙ ͺͶͳͲͲ ∙ ͳͻʹͲ = Ͷ͵͸,Ͷ ˕ˆ 

 ʖАʛሺ˒˓ˋː˕ˈ˓ሻ  = ͶͶ ͻͲͲ ∙ ʹͷ ∙ ͺͶͳͲͲ ∙ ͳͻʹͲ = Ͷͻͳ, Ͳͻ ˕ˆ 

 

4.5-ɤɟɫɬɟ – ɇɟɝіɡɝі ԕɨɪɥɚɪɞɵң ɚɦɨɪɬɢɡɚɰɢɹɫɵ 
ɀɚɛɞɵԕɬɵң 
ɚɬɚɭɵ ɠԥɧɟ Ȼɀ 

ɀɚɛɞɵԕɬɚɪ 
ɦɟɧ Ȼɀ-

ɧɵң  ԕԝɧɵ, 
ɬɝ. 

ɀɵɥɞɵԕ 
ɚɦɨɪɬɢɡɚɰɢ
ɹɧɵң 
ɧɨɪɦɚɫɵ 
,% 

ɀɚɛɞɵԕɬɚɪ 
ɦɟɧ Ȼɀ-ɧɵң 
ɬɢіɦɞі ɠԝɦɵɫ 
іɫɬɟɭ ɭɚԕɵɬɵ, 
ɫ / ɠɵɥ 

ɉɉ-ɧɵ 
ɞɚɦɵɬɭԑɚ 

ɚɪɧɚɥԑɚɧ 
ɠɚɛɞɵԕɬɚɪ ɦɟɧ 

Ȼɀ –ɧɵң 

ɭɚԕɵɬɵ, ɫɚԑ 

ɋɨɦɚɫɵ, 
ɬɝ. 

Lenovo Y520 

ɧɨɭɬɛɭɝі 
139 900 25 1920 788 14 354,3

2 

HP Pavilion 

24-f0104ur 

ɦɨɧɨɛɥɨɝі 

349 900 25 1920 788 35 901,1

9 

Xiaomi Redmi 

4X 

ɫɦɚɪɬɮɨɧɵ 

39 900 25 1920 84 436,4 

HP LaserJet 

PRO M15w 

ɩɪɢɧɬɟɪі 

44 900 25 1920 84 491,09 

Ɉɋ Linux 

Ubuntu 

Ɍɟɝіɧ - 1920 788 - 

Ȼɀ MS Visual 

Code 

Ɍɟɝіɧ - 1920 640 - 
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Ȼɀ Unity Ɍɟɝіɧ - 1920 640 - 

Ȼɚɪɥɵԑɵ 51 183 

4.6-ɤɟɫɬɟ – Ȼɚԑɞɚɪɥɚɦɚɥɵԕ ԧɧіɦɞі ɠɚɫɚɭɞɚԑɵ ɛɨɥɠɚɦɞɵ ɲɵԑɵɧɞɚɪ 
ɫɦɟɬɚɫɵ 

ɒɵԑɵɫɬɚɪ ɋɨɦɚɫɵ, ɬɝ. 
Ɇɚɬɟɪɢɚɥɞɵԕ ɲɵԑɵɧɞɚɪ 598 520,00 

ɗɥɟɤɬɪ ԕɭɚɬɵɧɵң ɲɵԑɵɧɵ 27 171,90 

ȿңɛɟɤɚԕɵ ԕԝɧɵ 1 022 393,40 

Ԥɥɟɭɦɟɬɬіɤ ԕɚɠɟɬɬіɥіɤɬɟɪɝɟ ɚɪɧɚɥԑɚɧ 
ɚɭɞɚɪɵɦɞɚɪ 

101 216,94 

 

ɇɟɝіɡɝі ԕɨɪɥɚɪɞɵң ɚɦɨɪɬɢɡɚɰɢɹɫɵ 51 183,00 

Ȼɚɪɥɵԑɵ 1 800 485,24 

 

 
 

4.1-ɫɭɪɟɬ – Ȼɚԑɞɚɪɥɚɦɚɥɵԕ ԕɚɦɬɚɦɚɫɵɡ ɟɬɭɞі  
ԥɡіɪɥɟɭɝɟ ɚɪɧɚɥԑɚɧ ɲɵԑɵɧɞɚɪ 

 

4.5 Ȼɚғɞɚɪɥɚɦɚɥɵԕ ԧɧіɦɧің ɵԕɬɢɦɚɥ ɛɚғɚɫɵɧ ɚɧɵԕɬɚɭ 

 

Ȼɚԑɞɚɪɥɚɦɚɥɵԕ ɠɚɫɚԕɬɚɦɚ ԧɧіɦіɧің ɲɚɪɬɬɵԕ ɛɚԑɚɫɵ ɦɵɧɚɞɚɣ (8) 

ɮɨɪɦɭɥɚ ɛɨɣɵɧɲɚ ɟɫɟɩɬɟɥɟɞі. 
 ʥˇ = ʖʜʗʟ ∙ ሺͳ + ʟͳͲͲሻ 

4.8 

 

ɦԝɧɞɚԑɵ, ɁɇɂɊ - ɛɚԑɞɚɪɥɚɦɚɥɵԕ ԧɧіɦɞі ԥɡіɪɥɟɭ ԕԝɧɵ (6ɤɟɫɬɟɞɟɧ), ɬɝ; 
P - ɛɚԑɞɚɪɥɚɦɚɥɵԕ ԧɧіɦɧің ɬɚɛɵɫɬɵɥɵԑɵɧɵң ɨɪɬɚɲɚ ɞɟңɝɟɣі 

25%. 

 ʥˇ = ͳ ͺͲͲ Ͷͺͷ,ʹͶ +  ͳ ͺͲͲ Ͷͺͷ,ʹͶ ∙ Ͳ.ʹͷ = ͳ ͺͲͲ Ͷͺͷ,ʹͶ + ͶͷͲ ͳʹͳ,͵ͳ = ʹ ʹͷͲ ͸Ͳ͸,ͷͷ ˕ˆ 
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Ɉɞɚɧ ɤɟɣіɧ, ɫɚɬɭ ɛɚԑɚɫɵ ԕɨɫɵɥԑɚɧ ԕԝɧ ɫɚɥɵԑɵɧ (ԔԔɋ) ɟɫɟɩɤɟ ɚɥɚ 
ɨɬɵɪɵɩ ɚɧɵԕɬɚɥɚɞɵ, ԔԔɋ ɫɬɚɜɤɚɫɵ Ԕɚɡɚԕɫɬɚɧ Ɋɟɫɩɭɛɥɢɤɚɫɵɧɵң ɋɚɥɵԕ 
ɤɨɞɟɤɫіɧɞɟ ɛɟɥɝіɥɟɧɟɞі. 2019 ɠɵɥɵ ԔԔɋ ɫɬɚɜɤɚɫɵ 12% ɞɟңɝɟɣіɧɞɟ ɛɟɥɝіɥɟɧɟɞі. 

ԔԔɋ ɟɫɟɛіɦɟɧ ɫɚɬɭ ɛɚԑɚɫɵ ɦɵɧɚɞɚɣ (9) ɮɨɪɦɭɥɚ ɛɨɣɵɧɲɚ ɟɫɟɩɬɟɥɟɞі. 
 ʥ˓ = ʥˇ + ʥˇ ∙ ʜДʠ (4.9) 

 ʥ˓ = ʹ ʹͷͲ ͸Ͳ͸,ͷͷ + ʹ ʹͷͲ ͸Ͳ͸,ͷͷ ∙ Ͳ,ͳʹ = ʹ ʹͷͲ ͸Ͳ͸,ͷͷ + ʹ͹Ͳ Ͳ͹ʹ,͹ͻ= ʹ ͷʹͲ ͸͹ͻ,͵Ͷ 

 

4.6 Ȼɚғɞɚɪɥɚɦɚɥɵԕ ɠɚɫɚԕɬɚɦɚ ԧɧіɦіɧің ɷɤɨɧɨɦɢɤɚɥɵԕ ɛԧɥіɝіɧɟ 
ԕɨɪɵɬɵɧɞɵ 

 

Ȼԝɥ ɛԧɥіɦɞɟ ɛɚԑɞɚɪɥɚɦɚɥɵԕ ԧɧіɦɧің ɤԛɪɞɟɥіɥіɝіɧ ɟɫɟɩɬɟɭ ɠԛɪɝіɡіɥɞі. 
ȿɫɟɩɬɟɭɥɟɪ ɤԧɪɫɟɬɤɟɧɞɟɣ, ɛԝɥ ɠɨɛɚ ɠɨԑɚɪɵ ɫɬɚɧɞɚɪɬɬɚɪɞɵ, ԕɚɪɠɵ ɠԥɧɟ 
ɦɚɬɟɪɢɚɥɞɵԕ ɪɟɫɭɪɫɬɚɪɞɵ ɬɚɥɚɩ ɟɬɟɞі. ɋɨɧɞɚɣ-ɚԕ, ɨɫɵ ɛɚԑɞɚɪɥɚɦɚɥɵԕ 
ɠɚɫɚԕɬɚɦɚɧɵң ɛɚɫɬɵ ԧɡɟɤɬіɥіɝі - ɬɨɥɵԕɬɵɪɵɥԑɚɧ ɲɵɧɞɵԕ ɬɟɯɧɨɥɨɝɢɹɫɵ. 
ɀɟɬіɥɞіɪіɥɝɟɧ ɲɵɧɞɵԕɬɵң ɬɟɯɧɨɥɨɝɢɹɫɵ ɨɡɵԕ ɬɟɯɧɨɥɨɝɢɹɥɚɪɞɵң ɠɨԑɚɪɵ 
ԥɥɟɭɟɬіɧɟ ɢɟ ɠԥɧɟ ԕɚɡіɪɝі ɭɚԕɵɬɬɚ ɬԝɪɚԕɬɵ ԕɵɡɦɟɬ ɤԧɪɫɟɬɭɦɟɧ ɠɨɛɚɧɵң ɩɚɣɞɚ 
ԥɤɟɥɟ ɚɥɚɬɵɧ, ɛɟɥɝіɥі ɛіɪ ɭɚԕɵɬɬɚɧ ɤɟɣіɧ ɛɚɪɥɵԕ ԕɵɡɦɟɬ ɫɚɥɚɥɚɪɵɧɞɚ 
ɩɟɪɫɩɟɤɬɢɜɚɥɵ ɛɨɥɵɩ ɤɟɥɟɞі. 

Ɉɫɵɥɚɣɲɚ, ɲɵɧɞɵԕɬɵ ɚɪɬɬɵɪɭ ɬɟɯɧɨɥɨɝɢɹɫɵɦɟɧ ɦɨɛɢɥɶɞіɤ 
ԕɨɫɵɦɲɚɧɵң ԕԝɧɵ ԔԔɋ ɟɫɟɛіɦɟɧ 2,520,679,34 ɬɟңɝɟɧі, ԧɡ ԕԝɧɵ 1 880 0485,24 

ɬɟңɝɟɧі ԕԝɪɚɣɞɵ, ɚɥ ɤіɪіɫɬіɥіɝі 450 121,09 ɬɟңɝɟɝɟ ɬɟң. 
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5 Ԧɦіɪɬіɪшіɥіɤ ԕɚɭіɩɫіɡɞіɝі 
 

5.1 Ɍɟɨɪɢɹɥɵԕ ɦԥɥіɦɟɬɬɟɪ 

 

Ɍɚɛɢԑɢ ɠɚɪɵԕɬɚɧɞɵɪɭ ɛɨɥɦɚԑɚɧɞɚ ɧɟɦɟɫɟ ɠɟɬɤіɥіɤɫіɡ ɛɨɥԑɚɧɞɚ ɠɚɫɚɧɞɵ 
ɠɚɪɵԕɬɚɧɞɵɪɭ ԕɨɥɞɚɧɵɥɚɞɵ, ԕɵɡɞɵɪɦɚɥɵԕ ɲɚɦ, ɠɨԑɚɪɵ ɠԥɧɟ ɬԧɦɟɧ 
ԕɵɫɵɦɞɵ ɝɚɡɨɪɚɡɪɹɞɬɵԕ ɲɚɦɞɚɪ, ɠɚɡɵԕ ɠԥɧɟ ɫɚңɵɥɚɭɥɵ ɠɚɪɵԕɠɨɥɞɚɪ 
ɪɟɬіɧɞɟ ɠɚɪɵԕɬɵң ɨɫɵɧɞɚɣ ɤԧɡɞɟɪі іɫɤɟ ɚɫɵɪɵɥɚɞɵ. 

Ʉԧɡɞің ɲɚɪɲɚԑɚɧ ɞԥɪɟɠɟɫі ɡɚɬɬɚɪɞɵ ɤԧɪɭ ԥɫɟɪіɧɟɧ іɥɟɫɟɬіɧ ɩɪɨɰɟɫɬɟɪɞің 
ɤɟɪɧɟɭɥіɝіɧɟ ɛɚɣɥɚɧɵɫɬɵ ɛɨɥɚɞɵ. ɋɨɧɞɚɣ ɩɪɨɰɟɫɬɟɪɝɟ ɤԧɪɭɝɟ ɢɤɟɦɞɟɥɭ, 
ԛɣɥɟɫɭ ɠԥɧɟ ɛɟɣіɦɞɟɥɭ ɠɚɬɚɞɵ. 

ȿңɛɟɤɬің ԕɨɥɚɣɥɵ ɠɚԑɞɚɣɥɚɪɵɧ ɠɚɫɚɭ ԛɲіɧ ԧɧɞіɪіɫɬіɤ ɠɚɪɵԕɬɚɧɞɵɪɭ 

ɤɟɥɟɫі ɬɚɥɚɩɬɚɪԑɚ ɫԥɣɤɟɫ. 
 ɠԝɦɵɫɲɵ ɛɟɬɬɟɪɞɟɝі ɠԥɧɟ ԕɨɪɲɚԑɚɧ ɤɟңіɫɬіɤ ɲɟɤɬɟɪіɧɞɟɝі ɠɚɪɵԕɬɵԕ 

ɦԛɦɤіɧɞіɝіɧɲɟ ɛіɪԕɚɥɵɩɬɵ ɬɚɪɚɥɭ ԕɚɠɟɬ; 
 ɠԝɦɵɫ ɛɟɬіɧɞɟ ɚɣԕɵɧ ɤԧɥɟңɤɟɥɟɪ ɛɨɥɦɚɭ ԕɚɠɟɬ; 
 ɬԛɫɬі ɞԝɪɵɫ ɬɚɪɚɬɭ ԛɲіɧ ԕɚɠɟɬɬі ɠɚɪɵԕɬɵң ԕɚɠɟɬɬі ɫɩɟɤɬɪɚɥɞɵԕ 

ԕԝɪɚɦɵɧɠɚɪɵԕɬɚɧɞɵɪɭ ԕɚɦɬɚɦɚɫɵɡ ɟɬɭ ԕɚɠɟɬ; 
 ɠɚɪɵԕɬɚɧɞɵɪɭ ɠԛɣɟɫі ɛɚɫԕɚ ɡɢɹɧɞɵ ɮɚɤɬɨɪɥɚɪɞɵң (ɲɭɵɥ ɠԥɧɟ ɬ.ɛ.) 

ɤԧɡі ɛɨɥɦɚɭ ԕɚɠɟɬ, ɫɨɧɞɚɣ-ɚԕ ɷɥɟɤɬɪɝɟ ɠԥɧɟ ԧɪɬɤɟ ԕɚɭіɩɫіɡ ɛɨɥɭ ԕɚɠɟɬ. 
 

5.2 Ɍɚɛɢғɢ ɠɚɪɵԕɬɚɧɞɵɪɭ 

 

Ɍɚɛɢԑɢ ɠɚɪɵԕɬɚɧɞɵɪɭ ԕɚɩɬɚɥɞɵԕ (ԕɚɛɵɪԑɚɫɵɧɞɚ ɠɚɪɵԕ ɫɚңɵɥɚɭɥɚɪɵ), 
ԛɫɬіɧɟɧ, (ɦԧɥɞіɪ ɬԧɛɟɫі ɦɟɧ ɬԧɛɟɥɟɪɞɟ ɠɚɪɵԕ ɫɚңɵɥɚɭɵ ɛɨɥɭɵ) ɠԥɧɟ ɚɪɚɥɚɫ 
(ɛіɪ ɭɚԕɵɬɬɚ ԕɚɛɵɪԑɚɥɚɪ ɦɟɧ ɬԧɛɟɥɟɪɞі ɠɚɪɵԕ ɫɚңɵɥɚɭɥɚɪɵ ɛɨɥɭɵ) ɛɨɥɵɩ 
ɛԧɥіɧɟɞі (2.1-ɫɭɪɟɬ). Ⱥɫɩɚɧ E-ɠɟңіɥ ɠɚɛɵԕ ɬɚɛɢԑɢ ɠɚɪɵԕɬɵң ɦԥɧі, ɠɵɥ 
ɦɟɡɝіɥіɧɟ ɛԝɥɬɬɚɪ ɛɨɥɭɵɧ, ɫɨɧɞɚɣ-ɚԕ ɛԧɥɦɟɝɟ ɟɧіɩ ɚɫɩɚɧ ɠɚɪɵԕ ɚԑɵɧɵɧɵң F, 
ԛɥɟɫіɧ Ɍԥɭɥіɤ ɭɚԕɵɬɵɧ ɛɚɣɥɚɧɵɫɬɵ. Ȼԝɥ ɮɪɚɤɰɢɹ ɠɚɪɵԕ ɲɚɦɞɚɪ (ɬɟɪɟɡɟ, 
ɤɟɪɚɦɢɤɚ) ɦԧɥɲɟɪі, ɠɟңіɥ ɛɟɪɭ ɬɟɪɟɡɟɥɟɪ (ɤԧɡіɥɞіɪіɤ ɥɚɫɬɚɧɭɵ ɠɨԑɚɪɵ 
ɬԥɭɟɥɞі), ԑɢɦɚɪɚɬɬɚɪɞɵң ԕɚɪɫɵ ɠɚɪɵԕ ɲɚɦɞɚɪ ԕɚɬɵɫɭɵɦɟɧ, ԧɫіɦɞіɤ, 
ԕɚɛɵɪԑɚɥɚɪ ɤԧɪіɧіɫі ɤɨɷɮɮɢɰɢɟɧɬɬɟɪіɧ ɠԥɧɟ ɛԧɥɦɟɧің ɬԧɛɟɫі (ɠɟңіɥ ɬԛɫɬі 
ɬɚɛɢԑɢ ɠɚɪɵԕɬɚɧɞɵɪɭ ɛԧɥɦɟ ɠɚԕɫɵ) ɛɚɣɥɚɧɵɫɬɵ, ɠԥɧɟ, ɨɫɵɥɚɣɲɚ, ɠԥɧɟ ɬ.ɛ. 

 

5.3 ɀɚɫɚɧɞɵ ɠɚɪɵԕɬɚɧɞɵɪɭ  
 

ɀɚɫɚɧɞɵ ɠɚɪɵԕɬɚɧɞɵɪɭ ɬԛɪɥɟɪі: ɠԝɦɵɫɲɵ, ɚɩɚɬɬɵԕ, ԕɨɪԑɚɧɵɫɬɵ 

ɀԝɦɵɫɲɵ ɠɚɪɵԕɬɚɧɞɵɪɭ – ԑɢɦɚɪɚɬ ɫɵɪɬɵɧɞɚ ɠԝɦɵɫɬɚɪɞɵң ԧɧɞіɪіɫ 
ɨɪɵɧɞɚɪɵɧɞɚ ɠԥɧɟ ɛԧɥɦɟɥɟɪіɧɞɟ ɧɨɪɦɚɥɚɧԑɚɧ ɠɚɪɵԕɬɚɧɞɵɪɭ ɠɚԑɞɚɣɥɚɪɵɧ 
(ɠɚɪɵԕɬɚɥɭ, ɠɚɪɵԕɬɚɥɭ ɫɚɩɚɫɵ) ԕɚɦɬɚɦɚɫɵɡ ɟɬɟɬіɧ ɠɚɪɵԕɬɚɧɞɵɪɭ. 

Ⱥɩɚɬɬɵԕ ɠɚɪɵԕɬɚɧɞɵɪɭ ԕɚɭіɩɫіɡɞіɤ ɠԥɧɟ ɷɜɚɤɭɚɰɢɹɥɵԕ ɠɚɪɵԕɬɚɧɞɵɪɭ 
ɛɨɥɵɩ ɛԧɥіɧɟɞі. Ԕɚɭіɩɫіɡɞіɤ ɠɚɪɵԕɬɚɧɭ ɠԝɦɵɫɲɵ ɠɚɪɵԕɬɚɧɞɵɪɭɞɚɧ 5% 
ԕԝɪɚɣɞɵ (ɛіɪɚԕ ԑɢɦɚɪɚɬɬɚɪɞɚ 2 ɥɤ ɤɟɦ ɟɦɟɫ ɠԥɧɟ ɤԥɫіɩɨɪɵɧ ɚɭɦɚԕɬɚɪɵɧɚ 
ɚɪɧɚɥԑɚɧ 1 ɥɤ) ɠԥɧɟ ɟɝɟɪ ɠԝɦɵɫɲɵ ɠɚɪɵԕɬɚɧɞɵɪɭɞɵ ɫԧɧɞіɪɝɟɧɞɟ ɠԥɧɟ 
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ɫɨɧɵɦɟɧ ɛɚɣɥɚɧɵɫɬɵ ɠɚɛɞɵԕɬɵң ԕɵɡɦɟɬ ɟɬɭі ɛԝɡɵɥԑɚɧɞɚ ԧɪɬ, ɠɚɪɵɥɵɫ, 
ɚɞɚɦɞɚɪɞɵң ɭɥɚɧɭɵ, ɬɟɯɧɨɥɨɝɢɹɥɵԕ ɩɪɨɰɟɫɫ ԝɡɚԕ іɫɬɟɧ ɲɵԕԕɚɧɞɚ ɠԥɧɟ ɬ. ɛ. 
ɠɚԑɞɚɣɥɚɪɞɚ ԕɚɪɚɫɬɵɪɵɥɚɞɵ.  

ɇɨɪɦɚɬɢɜɬіɤ ɠɚɪɵԕɬɚɧɞɵɪɭɞɵ ɚɩɚɬɬɵԕ ɫԧɧɞіɪɝɟɧɞɟ ɛԧɥɦɟɞɟɧ 
ɚɞɚɦɞɚɪɞɵ ɤԧɲіɪɭ ԛɲіɧ ɷɜɚɤɭɚɰɢɹɥɵԕ ɠɚɪɵԕɬɚɧɞɵɪɭ ԕɚɪɚɫɬɵɪɵɥɚɞɵ. Ɉɥ 
ɚɞɚɦɞɚɪɞɵң ԧɬɭіɧɟ ɚɪɧɚɥԑɚɧ ԕɚɭіɩɬі ɨɪɵɧɞɚɪɞɚ, ɫɚɬɵɥɵ ɬɨɪɥɚɪɞɚ 
ɨɪɧɚɥɚɫɬɵɪɵɥɚɞɵ. Ԧɬɭ ɠɨɥɞɚɪɵɧɞɚԑɵ ɠɚɪɵԕ ԑɢɦɚɪɚɬɬɚɪɞɚ 0,5 ɥɤ ɤɟɦ ɟɦɟɫ 

ɠԥɧɟ ɫɵɪɬɵɧɞɚ 0,2 ɥɤ ɛɨɥɭɵ ɬɢіɫ . 
Ԕɨɪԑɚɧɵɫɬɵԕ ɠɚɪɵԕɬɚɧɞɵɪɭ ɬԛɧ ɦɟɡɝіɥіɧɞɟ ɲɟɤɚɪɚɧɵң ɛɨɣɵɧɞɚ 

ԕɨɪԑɚɥɚɬɵɧ ɚɭɦɚԕɬɚɪɵɧɞɚ ɟɫɤɟɪіɥɟɞі. 
Ʉԧɡɛɟɧ іɫɬɟɣɬіɧ ɠԝɦɵɫɬɵң ɠɚԑɞɚɣɥɚɪɵ ɤɟɥɟɫі ɩɚɪɚɦɟɬɪɥɟɪɦɟɧ 

ɚɧɵԕɬɚɥɚɞɵ: 
– ɚɣɵɪɭ ɨɛɴɟɤɬіɫіɧің ɦԧɥɲɟɪі – ɠԝɦɵɫɬɵ ɠԛɪɝіɡɝɟɧ ɤɟɡɞɟ ɛԧɥɭɞі ԕɚɠɟɬ 

ɟɬɟɬіɧ ɟң ɚɡ ɦԧɥɲɟɪ. 
– ɮɨɧ – ɚɣɵɪɭ ɨɛɴɟɤɬіɫіɧɟ ɬіɤɟɥɟɣ ɠɚɬɚɬɵɧ ɛɟɬ, ɨɥ ɚɧɵԕɬɚɩ ԕɚɪɚɥɚɞɵ. 

Ȼɟɬɬің ɬԛɫі ɦɟɧ ɮɚɤɬɭɪɚɫɵɧɚ ɛɚɣɥɚɧɵɫɬɵ ɠɚɪɵԕɬɚɧɭ ɤɨɷɮɮɢɰɢɟɧɬіɦɟɧ (ρ) 
ɫɢɩɚɬɬɚɥɵɧɚɞɵ. Ɏɨɧ ρ>0,4 ɠɚɪɵԕ ɛɨɥɵɩ, 0,2<ρ<0,4 ɨɪɬɚ ɠԥɧɟρ<0,2 ɤԛңɝіɪɬ 
ɛɨɥɵɩ ɟɫɟɩɬɟɥіɧɟɞі; 

– ɨɛɴɟɤɬіɧің (Ʉ) ɮɨɧɵɦɟɧ ɚɣԕɵɧɞɵɥɵԑɵ – ɚɛɫɨɥɸɬɬіɤ ɲɚɦɚ ɛɨɣɵɧɲɚ 
ɨɛɴɟɤɬі ɦɟɧ ɮɨɧɧɵң ɲɚԑɵɥɵɫɭ ɤɨɷɮɮɢɰɢɟɧɬі ɚɣɵɪɵɦɵɧɵң ɮɨɧɧɵң 
ɲɚԑɵɥɵɫɭ ɤɨɷɮɮɢɰɢɟɧɬіɧɟ ԕɚɬɵɧɚɫɵɦɟɧ ɫɢɩɚɬɬɚɥɵɧɚɞɵ. Ⱥɣԕɵɧɞɵɥɵԕ Ʉ<0,2 
ɚɡ ɞɟɩ; 0,2< Ʉ<0,5 – ɨɪɬɚ ɞɟɩ; Ʉ>0,5 – ԛɥɤɟɧ ɞɟɩ ɟɫɟɩɬɟɥіɧɟɞі. 

Ʉԧɡɛɟɧ іɫɬɟɣɬіɧ ɠԝɦɵɫɬɵң ɠɚԑɞɚɣɥɚɪɵ ɮɨɧɧɵң ɠɚɪɵԕɬɵԑɵɧ 
ɤԧɬɟɪɝɟɧɞɟ ɠɚԕɫɚɪɚɞɵ, ɨɥ ɛԧɥɦɟɧің (ԕɚɛɵɪԑɚ,ɬԧɛɟ, ɟɞɟɧ) ɠԥɧɟ ԧɧɞіɪіɫɬіɤ 
ɠɚɛɞɵԕɬɵң ɛɟɬɬɟɪіɧің ɲɚԑɵɥɵɫɭ ɤɨɷɮɮɢɰɢɟɧɬіɧ ɤԧɬɟɪɭɦɟɧ ɠɟɬɟɞі. 

ɀɚɪɵԕɬɚɧɭɞɵң ɚɛɫɨɥɸɬɬіɤ ɦԥɧіɧɟɧ ɛɚɫԕɚ, ɠɚɪɵԕɬɚɥɭɞɵң ɫɚɩɚɥɵ 
ɫɢɩɚɬɬɚɪɵ: ԧɬɟ ɠɚɪɵԕɬɵԕ ɤԧɪɫɟɬɤіɲі ɠԥɧɟ ɠɚɪɵԕɬɚɥɭɞɵң ɬɨɥɵԕɫɵɦɚ 
ɤɨɷɮɮɢɰɢɟɧɬі ɧɨɪɦɚɥɚɧɚɞɵ. 

ɀɚɫɚɧɞɵ ɠɚɪɵԕɬɚɧɭ ɟɫɟɩɬɟɦɟɫі ɤɟɥɟɫі ɬɚɩɫɵɪɦɚɥɚɪɦɟɧ 
ԕɨɪɵɬɵɧɞɵɥɚɧɚɞɵ: ɠɚɪɵԕ ɠԛɣɟɫіɧ ɬɚңɞɚɭ, ɠɚɪɵԕ ɤԧɡіɧің ɬԛɪіɧ, ɲɚɦɞɵ 
ɨɪɧɚɥɚɫɬɵɪɭ, ɠɚɪɵԕɬɟɯɧɢɤɚɥɵԕ ɟɫɟɩɬɟɭɞі ɨɪɵɧɞɚɭ ɠԥɧɟ ɠɚɪɵԕ 
ԕɨɧɞɵɪԑɵɥɚɪɵɧɵң ԕɭɚɬɵɧ ɚɧɵԕɬɚɭ /2,3/. 

ɀɚɪɵԕɬɵң ɬɟɯɧɢɤɚɥɵԕ ɟɫɟɩɬɟɦɟɫі: 
 ɩɚɣɞɚɥɚɧɭ ɤɨɷɮɮɢɰɢɟɧɬі ԥɞіɫіɦɟɧ; 
 ɧԛɤɬɟɥіɤ ԥɞіɫɩɟɧ; 
 ɦɟɧɲіɤɬі ԕɭɚɬ ԥɞіɫіɦɟɧ ɨɪɵɧɞɚɥɭɵ ɦԛɦɤіɧ. 
ɉɚɣɞɚɥɚɧɭ ɤɨɷɮɮɢɰɢɟɧɬі ɟɫɟɩɬіɤ ɛɟɬɤɟ ɬԛɫɟɬіɧ ɠɚɪɵԕ ɚԑɵɧɵɧɵң 

ɠɚɪɵԕɬɚɧɞɵɪɭ ɚɫɩɚɛɵɧɵң ɬɨɥɵԕ ɚԑɵɧɵ ԕɚɬɵɧɚɫɵɧɚ ɬɟң ɤɨɷɮɮɢɰɢɟɧɬ ɦԥɧіɧ 
ɚɧɵԕɬɚɭɦɟɧ ɛɟɤіɬіɥɟɞі. Ɉɞɚɧ ɤɟɣіɧ ɛɟɪіɥɝɟɧ ɠɚɪɵԕɬɵ ԕԝɪɭ ԛɲіɧ ԕɚɠɟɬɬі ɫԥɭɥɟ 
ɤԧɡіɧің ɠɚɪɵԕ ɚԑɵɧɵ ɚɧɵԕɬɚɥɚɞɵ. 

Ɇɟɧɲіɤɬі ԕɭɚɬ ԥɞіɫі ɛɨɣɵɧɲɚ ɠɚɪɵԕɬɚɧɞɵɪɭɞɵ ɟɫɟɩɬɟɭɞің ɦɚңɵɡɵ, 
ɲɚɦɧɵң ɬɢɩі ɦɟɧ ɨɧɵ ɨɪɧɚɬɭ ɨɪɧɵɧɚɧ, ɠԝɦɵɫ ɛɟɬіɧɟ іɥɭɞің ԝɡɵɧɞɵԑɵɧɚɧ, 
ɤԧɥɞɟɧɟң ɛɟɬі ɦɟɧ ԑɢɦɚɪɚɬ ɤԧɥɟɦіɧің ɠɚɪɵԕɬɵɥɵԑɵɧɚɛɚɣɥɚɧɵɫɬɵ ɦɟɧɲіɤɬі 
ԕɭɚɬɬɵң ɦԥɧіɧ ɚɧɵԕɬɚɭɞɚɧ ɬԝɪɚɞɵ. 
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ɇԛɤɬɟɥі ԥɞіɫ ɲɵɪɚԕɬɵң ɠɚɪɵԕ ɬɚɪɚɬɭɵɧɚɧ ɠԥɧɟ ɨɧɵң ɝɟɨɦɟɬɪɢɹɥɵԕ 
ԧɥɲɟɦɞɟɪіɧɟ ɛɚɣɥɚɧɵɫɬɵ ɛɟɪіɥɝɟɧ ɲɚɪɬɬɵ ɠɚɪɵԕɬɚɧɞɵɪɭɞɚ ɠɚɪɵԕ ɚԑɵɧɵɧ 
ɚɧɵԕɬɚɭɞɵ ɛɨɥɠɚɣɞɵ, ɛԝɥ ɦԥɧ ɤɟңіɫɬіɤɬіɤ ɢɡɨɥɸɤɫɬіңɝɪɚɮɢɤɬɟɪі ɛɨɣɵɧɲɚ 
ɚɥɵɧɚɞɵ. 

 

5.4 Ȼɚɫԕɚɪɭ ɛԧɥɦɟɫіɧің ɠɚɫɚɧɞɵ ɠɚɪɵԕɬɚɧɞɵɪɭ ɠүɣɟɫіɧ ɟɫɟɩɬɟɭ 

 

5.1-ɤɟɫɬɟ – ɀɚɪɵԕɬɚɧɞɵɪԑɵɲɬɚɪɞɵң ɠɚɪɵԕɬɵ ɬɚɪɚɬɭɵ 

ɒɚɦ 
ɬԛɪі 

ɀɚɪɵԕ ɤԛɲі I, -ɛԝɪɵɲɵɧɞɚԑɵ ɤɞ-ң ɛɚԑɵɬɬɚɥɭɵ 
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5.2-ɤɟɫɬɟ – Ȼɟɪіɥɝɟɧ ɦԥɧɞɟɪ 

Ȼɚɫԕɚɪɭ 
ɛԧɥɦɟɫі 

Ƚɚɛɚɪɢɬ,ɦ ɲɚɦɞɚɪ 
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ɞɚɧɚ 
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ȿɫɟɩɬіɤ ɛԧɥіɦ. ɀɚɫɚɧɞɵ ɠɚɪɵԕɬɚɧɞɵɪɭ ɟɫɟɛіɧ ɧԛɤɬɟɥіɤ ԥɞіɫɩɟɧ ɟɫɟɩɬɟɭ, 
ɨɥ ԛɲіɧ ɦɵɧɚ ɮɨɪɦɭɥɚɧɵ ԕɨɥɞɚɧɚɦɵɡ: 

 

 

(5.1) 

 

ɦԝɧɞɚԑɵ, Ɏ – ɲɚɦɧɵң ɠɚɪɵԕ ɚԑɵɧɵ Ɏ = 2500; 

ȝ – ɲɚԑɵɥɭ ɚɪԕɵɥɵ ԕɨɫɵɦɲɚ ɠɚɪɵԕɬɚɧɞɵɪɭ ȝ = 1.1; 

Ʉ3 – ԕɨɪ ɤɨɷɮɮɢɰɟɧɬі Ʉ3 = 1.3 [͹,ͺ]. 
ɀɚɥɩɵ ɠɚɪɵԕɬɚɧɞɵɪɭ ɤɟɥɟɫі ɮɨɪɦɭɥɚɦɟɧ ɚɧɵԕɬɚɥɚɞɵ: 
 

 

 

(5.2) 

 

ԣɚɫ = ɇ-(hɫ-hɪɩ) (5.3) 

 

ɦԝɧɞɚԑɵ, ԣɚɫ – ɛɢіɤɬіɤ ɲɤɚɥɚɫɵ. (5.3) ɮɨɪɦɭɥɚɫɵ, ɦ. 

ԣɪɩ – ɞɟɧɟ ɛɟɬіɧɞɟɝі ɠԝɦɵɫ ɛɢіɤɬіɝі 0,8-1. Ȼіɡɞің ɠɚԑɞɚɣ 1ɦ; 
ԣɫ – ɠɚɪɵԕ ɲɚɦɵɧɵң ɚɫɩɚ ɛɢіɤɬіɝі 0-1,5. Ȼіɡɞің ɠɚԑɞɚɣ 1ɦ; 
ԣ – ɠԝɦɵɫ ɨɪɧɵɧɵң ɛɢіɤɬіɝі. ԣ =2,5ɦ. 

 

ԣɚɫ = 2,5-(0+1)=2,5-1=1,5ɦ 
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ɒɟɤɬі ɠɚɪɵԕ ɲɚɦɵ ɦɟɧ ԕɚɛɵɪԑɚ ԛɲіɧ ɠɚɪɵԕ ɲɚɦ ԕɚɬɚɪɵɧɵң 
ɚɪɚԕɚɲɵԕɬɵԑɵɧ ɬɚɛɚɦɵɡ. Ȝ=0,6 – 2 

Ԝɡɵɧɞɵԑɵɧɚ ԕɚɪɚɣ: Lɚ=Ȝ* Ԣɚɫ= 1*1,5=1,5 ɦ 

ȿɧіɧɟ ԕɚɪɚɣ: Lɜ=Ȝ* Ԣɚɫ= 1*1,5=1,5ɦ 

ȿɧɞі ɛіɡ Ⱥ-ɧԛɤɬɟɫіɧ ɨɪɬɚɫɵɧɚ ɛɟɥɝіɥɟɩ, ɬԧɛɟɞɟɧ Ⱥ-ɧԛɤɬɟɫіɧɟ ɞɟɣіɧɝі 
ɩɪɨɟɤɰɢɹɫɵɧ d-ɲɚɦɵɧɚ ɞɟɣіɧ ɬɚɛɚɦɵɡ. Ɉɞɚɧ ɤɟɣіɧ Ⱥ-ɧԛɤɬɟɫіɧің ɠɚɪɵԑɵɧ 
ɬɚɛɚɦɵɡ. 

 

 
 

5.1-ɫɭɪɟɬ – Ȼɚɫԕɚɪɭ ɛԧɥɦɟɫі ɲɚɦɞɚɪɞɵ ɨɪɧɚɥɚɫɬɵɪɭ ɠɨɛɚɫɵ 

 

ȿɝ ɚɧɵԕɬɚɭ ԛɲіɧ ɤɟɥɟɫі ɛԝɪɵɲɬɚɪɞɵ ɬɚɛɭ ɤɟɪɟɤ. tgα=d/hɚɫ 

d-Ⱥ-ɧԛɤɬɟɫіɧɟɧ ɲɚɦԑɚ ɞɟɣіɧɝі ԕɚɲɵԕɬɵԕɬɵ 5.1-ɫɭɪɟɬɤɟ ԕɚɪɚɩ 
ɚɧɵԕɬɚɣɦɵɡ. Ɉɥ ԛɲіɧ ɉɢɮɚɝɨɪ ɬɟɨɪɟɦɚɫɵɧ ԕɨɥɞɚɧɚɦɵɡ. 

 

c2=a2+b2 (5.4) 

 

d1= √ͳଶ + ͳଶ = 1,4 ɦ 

d2= √ͳଶ + ͵ଶ = 3,16 ɦ 

d3= √ͳଶ + ͷଶ = 5,09 ɦ 

d4= √ͳଶ + ͳଶ = 1,4 ɦ 

d5= √ͳଶ + ͵ଶ = 3,16 ɦ 

d6= √ͳଶ + ͷଶ = 5,09 ɦ 

d7= √͵ଶ + ͳଶ = 3,16 ɦ 

d8= √͵ଶ + ͵ଶ = 4,24 ɦ 

d9= √͵ଶ + ͷଶ = 5,83 ɦ 

 

ȿɧɞі ԥɪ d-ɦԥɧі ԛɲіɧ ɛԝɪɵɲɬɚɪɞɵ ɟɫɟɩɬɟɣɦіɡ: 
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tgα1=d1/h=arctg(1,4/2,5)=29,2≈35 ɝɪɚɞɭɫ; 
tgα2=d2/h=arctg(3,16/2,5)=50,1≈55 ɝɪɚɞɭɫ; 
tgα3=d3/h=arctg(5,09/2,5)=63,7≈65 ɝɪɚɞɭɫ; 
tgα4=d4/h=arctg(1,4/2,5)=29,2≈35 ɝɪɚɞɭɫ; 
tgα5=d5/h=arctg(3,16/2,5)=50,1≈55 ɝɪɚɞɭɫ; 
tgα6=d6/h=arctg(5,09/2,5)=63,7≈65 ɝɪɚɞɭɫ; 
tgα7=d7/h=arctg(3,16/2,5)=51,5≈55 ɝɪɚɞɭɫ; 
tgα8=d8/h=arctg(4,24/2,5)=59,3≈65 ɝɪɚɞɭɫ; 
tgα9=d9/h=arctg(5,83/2,5)=66,5≈75 ɝɪɚɞɭɫ; 
 

(1-ɤɟɫɬɟ) ɛɨɣɵɧɲɚ ɠɚɪɵԕ ɤԛɲіɧ Iα-ɧɵ ɬɚɛɚɦɵɡ. Ɉɥ ԛɲіɧ ɛԝɪɵɲɬɵԕ 
ɦԥɧɞɟɪіɧ ɠɭɵԕɬɚɩ ɚɥɚɦɵɡ: 

 

α1=35   Iα1 = 148 ɤɞ 

α2=55   Iα2 = 82 ɤɞ 

α3=65   Iα3 = 50 ɤɞ 

α4=35   Iα4 = 148 ɤɞ 

α5=55   Iα5 = 82 ɤɞ 

α6=65   Iα6 = 50 ɤɞ 

α7=55   Iα7 = 82 ɤɞ 

α8=65   Iα8 = 50 ɤɞ 

α9=75   Iα9 = 25 ɤɞ 

 

ɟɝ ɠɚɥɩɵ ɠɚɪɵԕɬɚɧɞɵɪɭɞɚԑɵ ɟɫɟɩɬɟɭ ԛɲіɧ cos3α-ɧɵң ɦԥɧіɧ ɬɚɛɚɦɵɡ: 
 

cos3α1= (cos35)3 = 0,549 

cos3α2= (cos55)3 = 0,18 

cos3α3= (cos65)3 = 0,075 

cos3α4= (cos35)3 = 0,549 

cos3α5= (cos55)3 = 0,18 

cos3α6= (cos65)3 = 0,075 

cos3α7= (cos55)3 = 0,18 

cos3α8= (cos65)3 = 0,075 

cos3α9= (cos75)3 = 0,017 

 

Ɍɚɛɵɥԑɚɧ ɦԥɧɞɟɪ ɛɨɣɵɧɲɚ ɟɝ ɠɚɥɩɵ ɠɚɪɵԕɬɚɧɞɵɪɭɞɵ ɟɫɟɩɬɟɣɦіɡ: 
 

ɟɝ =
Iα∗c୭sయαhమ =148*0,549/2,52 = 13 

ɟɝ =Iα∗c୭sయαhమ =82*0,18/2,52 = 2,36 

ɟɝ =
Iα∗c୭sయαhమ =50*0,075/2,52 = 0,6 

ɟɝ =Iα∗c୭sయαhమ =148*0,549/2,52 = 13 
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ɟɝ =Iα∗c୭sయαhమ =82*0,18/2,52 = 2,36 

ɟɝ  =Iα∗c୭sయαhమ =50*0,075/2,52 = 0,6 

ɟɝ  =Iα∗c୭sయαhమ =82*0,18/2,52 = 2,36 

ɟɝ =Iα∗c୭sయαhమ =50*0,075/2,52 = 0,6 

ɟɝ  =Iα∗c୭sయαhమ =25*0,017/2,52 = 0,068 

∑ɟɝ =34,948 

ȿɝ = (2500*1,1*34,948)/(1000*1,3) = 73,9ɥɤ 

ȿɧ = 200ɥɤ     ȿɝ <ȿɧ 

 

Ȼіɡɞің ɠɚԑɞɚɣɞɚ ɲɚɪɬ ɨɪɵɧɞɚɥɵɩ ɬԝɪ. 
 

ɀԝɦɵɫ ɨɪɧɵң ɢɧɞɟɤɫіɧ ɬɚɛɭ ԛɲіɧ, ɦɵɧɚ ɮɨɪɦɭɥɚɦɟɧ ɬɚɛɚɦɵɡ: 
 

i=
୅∗୆h∗ሺ୅+୆ሻ (5.5) 

 

ɦԝɧɞɚԑɵ, Ⱥ- ɠԝɦɵɫ ɨɪɧɵɧɵң ԝɡɵɧɞɵԑɵ 16ɦ, ȼ- ɠԝɦɵɫ ɨɪɧɵɧɵң ɟɧі 
10ɦ, ԣ-ɛɢіɤɬіɝі 5ɦ. 

ɋɨɧɞɚ: i=55*18/7*(55+18)=1,937 

ɀԝɦɵɫ ɨɪɧɵɧɵң ɢɧɞɟɤɫіɧ i=1,937 ԕɨɥɞɚɧɭ ɚɪԕɵɥɵ ƞ-ɠɚɪɵԕ ɚԑɵɧɵɧ 
ɩɚɣɞɚɥɚɧɭ ɤɨɷɮɮɢɰɢɟɧɬɬіɧ ɬɚɛɚɦɵɡ. Ƞ-ɬɚɛɭ ɲɚԑɵɥɭ ɤɨɷɮɮɢɰɢɟɧɬɬі 
(pɧɨɦ=50%, pcɬ=30%, pɩɨɧ=10% ) ɦɟɧ ɠԝɦɵɫ ɨɪɧɵɧɵң ɢɧɞɟɤɫі ɚɪԕɵɥɵ ɛɟɪіɥɝɟɧ 
ɤɟɫɬɟ ɚɪԕɵɥɵ ɚɧɵԕɬɚɥɚɞɵ ƞ=19%. 

ȿңɞі ɠɚɪɵԕ ɚԑɵɧɵɧ Ɏ-ɮɨɪɦɭɥɚɫɵɧ ɚɪԕɵɥɵ ɟɫɟɩɬɟɣɦіɡ, ɦɦ: 
 

Ɏ= Ф∗Кˊ∗z∗sN∗ƞ  (5.6) 

 

ɦԝɧɞɚԑɵ, ȿ – ɦɢɧɢɦɚɥɞɵ ɠɚɪɵԕɬɚɧɞɵɪɭ, Ʉɡ- ԕɨɪ ɤɨɷɮɮɢɰɢɟɧɬɬі; 
S- ɠɚɪɵԕ ɬԛɫɟɬіɧ ɚɭɞɚɧ; 

Z-ɠɚɪɵԕ ɛіɪ ԕɚɥɵɩɫɵɡ ɤɨɷɮɮɢɰɢɟɧɬɬі 1,1-1,2; 

N-ɠɚɪɵԕ ɲɚɦ ɫɚɧɵ -4; 

ƞ-ɠɚɪɵԕ ɚԑɵɧɵң ɩɚɣɞɚɥɚɧɭ ɤɨɷɮɮɢɰɢɟɧɬɬі. 
 

Ɏ=  ଶ଴଴∗ଵ.ଷ∗ଵ.ଵ∗ଽଽ଴ଵ5∗ଵ,ଽ଻ = ͻͷͺͳ,͹ʹͷ  ɥɦ. 
 

ɒɚɦɞɚɪɞɵң ɚԑɵɧɵ ɛɨɥɦɚԑɚɧɞɵԕɬɚɧ, ɛіɡ ɨɥɚɪɞɵң ɫɚɧɵɧ ɚɧɵԕɬɚɣɦɵɡ. 
 

N= 
E୬∗Кˊ∗z∗SN∗ƞ∗Ф  =

ଶ଴଴∗ଵ,ଷ∗ଵ,ଵ∗ଽଽ଴ଽ5଼ଵ,଻ଶ5∗ଵ,ଽ଻ = 15 ɞɚɧɚ (5.7) 
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ɒɚɦɧɵң ɫɚɧɵ ɛɚɫɬɚɩԕɵɞɚ ɛɟɪіɥɝɟɧ ɲɚɦɞɚɪɞɵң ɫɚɧɵɧɚ ɫԥɣɤɟɫ ɤɟɥɟɞі. 
 

5.5 Ԧɧɟɪɤԥɫіɩɬіɤ ԧɧɞіɪіɫ ɨɪɵɧɞɚɪɵɧɞɚ ɠɚɫɚɧɞɵ ɠɚɪɵԕɬɚɧɞɵɪɭ 

 

Ԧɧɟɪɤԥɫіɩɬіɤ ԧɧɞіɪіɫ ɨɪɵɧɞɚɪɵɧɞɚ ɠɚɫɚɧɞɵ ɠɚɪɵԕɬɚɧɞɵɪɭɞɵң ɦɚңɵɡɵ 
ɡɨɪ, ɨɥ ɚɞɚɦ ɞɟɧɫɚɭɥɵԑɵɧɚ ɮɢɡɢɤɚɥɵԕ ɬԛɪɞɟ, ɦɨɪɚɥɶɞɵԕ ɬԛɪɞɟ ɫɨɧɵɦɟɧ ԕɚɬɚɪ 
ɤԧɡɞің ɤԧɪɭ ԕɚɛіɥɟɬɬіɥіɝіɧɟ ɬіɤɟɥɟɣ ԥɫɟɪ ɟɬɟɞі. ɀɚɫɚɧɞɵ ɠɚɪɵԕɬɚɧɞɵɪɭ 
ԕɵɡɦɟɬі ɠԝɦɵɫɤɟɪɥɟɪɞің ɤԧɪɭ ԕɚɛіɥɟɬɬіɥіɝіɦɟɧ,ɚɞɚɦɧɵң ɮɢɡɢɤɚɥɵԕ ɠԥɧɟ 
ɦɨɪɚɥɶɞɵԕ ɬԛɪɞɟ ɠԝɦɵɫ іɫɬɟɭ ԕɚɛіɥɟɬіɧɟ ɬіɤɟɥɟɣ ԥɫɟɪ ɟɬіɩ ԕɨɣɦɚɣ, ԧɧіɦɧің 
ɫɚɥɚɫɵɧɚ, ɫɨɧɵɦɟɧ ԕɚɬɚɪ ԧɧɞіɪіɫɬіɤ ԕɚɭіɩɫіɡɞіɤ ɠɚԑɞɚɣɵɧɞɚ ɦɚңɵɡɞɵ ɨɪɵɧԑɚ 
ɢɟ. ɀɚɪɵԕɬɚɧɞɵɪɭ ɦԧɥɲɟɪі ԧɧɟɪɤԥɫіɩ ɨɪɧɵɧɞɚ ɬіɤɟɥɟɣ ɤԧɪɭ ɮɭɧɤɰɢɹɫɵɧɚ 
ԥɫɟɪ ɟɬɟɞі. Ʌɸɦɢɧɟɫɰɟɧɬɬіɤ ɠɚɪɵԕɬɚɧɞɵɪɭɞɵң ԧɧɟɪɤԥɫіɩ ɨɪɵɧɞɚɪɵ ԛɲіɧ 
ԛɧɟɦɞіɥіɝіɦɟɧ ɠԥɧɟ ԝɡɚԕ ԕɵɡɵɦɟɬ ɟɬɭіɦɟɧ ɬɢіɦɞі ɛɨɥɫɚ, ɫɨɧɵɦɟɧ ԕɚɬɚɪ 
ɤɟɦɲіɥіɤɬɟɪі ɞɟ ɛɚɪɲɵɥɵԕ. ɋɨɧɵɦɟɧ ɥɸɦɢɧɟɫɰɟɬɬіɤ ɠɚɪɵԕɬɚɧɞɵɪɭɞɵң 
ɚɪɬɵԕɲɵɥɵԕɬɚɪɵ: 

ɋԥɭɥɟɥɟɧɭɞің ɫɩɪɟɤɬɪɚɥɶɞɵ ԕԝɪɵɥɵɦɧɵң ԕɨɥɚɣɥɵԑɵ. 
Ȼɚɫԕɚ ɲɚɦɞɚɪԑɚ ԕɚɪɚԑɚɧɞɚ ɠɨԑɚɪɵ ɦԧɥɲɟɪɞɟ 4-6 ɟɫɟ ɠɚɪɵԕ 

ԕɭɚɬɬɵɥɵԑɵɧɵң ɛɨɥɭɵ. 
ɋԥɭɥɟɥɟɧɭɞің ԛɧɟɦɞіɥіɝі. 
Ԕɵɡɵɦɟɬ ɦɟɪɡіɦіɧің ԝɡɚԕɬɵɥɵԑɵ -12-15 ɦɵң ɫɚԑɚɬ. 
Ʌɸɦɢɧɟɫɰɟɧɬіɤ ɠɚɪɵԕɬɚɧɞɵɪɭ ɲɚɦɞɚɪɵɧɵң ɤɟɦɲіɥіɤɬɟɪі: 
ɀɟɥіɝɟ ԕɨɫɵɥɭɞɵң ɤԛɪɞɟɥі ɫɢɫɬɟɦɚɫɵ, ɫɨɧɵɦɟɧ ԕɚɬɚɪ ɨɥ ԕɨɫɵɦɲɚ 

ԕɵɦɛɚɬ ɪɟɬɬɟɭ ɠԛɣɟɫіɧ ԕɚɠɟɬ ɟɬɟɞі. 
ɒɚɦɧɵң ɠԝɦɵɫ іɫɬɟɭі ԕɨɪɲɚԑɚɧ ɨɪɬɚ ɠɚԑɞɚɣɵɧɚ ɬԥɭɟɥɞіɥіɝі. 
ɋɬɪɨɛɨɫɤɨɩɢɹɥɵԕ ԥɫɟɪɞі ɬɭɞɵɪɚɬɵɧ ɠɚɪɵԕ ɚԑɵɧɵɧɵң ɩɭɥɶɫɚɰɢɹɫɵ.  
Ɏɭɧɤɰɢɨɧɚɥɞɵԕ ɦɚԕɫɚɬɵɧɚ ɠɚɫɚɧɞɵ ɠɚɪɵԕɬɚɧɞɵɪɭ ɤɥɚɫɫɢɮɢɤɚɰɢɹɫɵ 

ɀɚɫɚɧɞɵ ɠɚɪɵԕɬɚɧɞɵɪɭɞɵң ɮɭɧɤɰɢɨɧɚɥɞɵԕ ɦɚԕɫɚɬɵ: ԕɵɡɦɟɬ ɤԧɪɫɟɬɭ, 
ɛɚɠ, ɷɜɚɤɭɚɰɢɹɥɚɭ, ɜɢɡɭɚɥɞɵ, ɛɚɤɬɟɪɢɰɢɞɬіɤ ɠԥɧɟ ɤԛɡɟɬɲі ɛɨɥɭɵ ɦԛɦɤіɧ  ɬ.ɛ. 
ɨɪɬɚ ɠԥɧɟ ɚɪɧɚɣɵ ɛіɥіɦ ɛɟɪɭɝɟ ɛԧɥіɧɟɞі 

Ԧɧɞіɪіɫɬіɤ ɩɪɨɰɟɫɬің ɞԝɪɵɫ ɨɪɵɧɞɚɥɭɵɧ, ɠɚɹɭ ɠԛɪɝіɧɲіɥɟɪɝɟ, ɠɨɥ 
ԕɨɡԑɚɥɵɫɵɧ ɠԥɧɟ ɛɚɪɥɵԕ ԧɧɞіɪіɫɬіɤ ɧɵɫɚɧɞɚɪɵɧɞɚ ԕɚɦɬɚɦɚɫɵɡ ɟɬɭ ԛɲіɧ 
ɚɪɧɚɥԑɚɧ ɠԝɦɵɫ ɲɚɦɞɚɪɵ ɦіɧɞɟɬɬі ɛɨɥɵɩ ɬɚɛɵɥɚɞɵ . 

Ⱥɩɚɬɬɵԕ ɠɚɪɵԕɬɚɧɞɵɪɭɞɵɦɵɧɚ ɠɚԑɞɚɣɥɚɪɞɚ ԕɨɥɞɚɧɚɞɵ, ɤɟɧɟɬɬɟɧ 
ԧɲіɪɭ ɠɚԑɞɚɣɥɚɪɵɧɞɚ ɠԝɦɵɫɬɵ ɠɚɥԑɚɫɬɵɪɭ ԛɲіɧ, ɤɨɫɬɸɦɵ ɦɟɧ 
ɠɚɛɞɵԕɬɚɪɵɧɵң ԕɚɥɵɩɬɵ ԕɵɡɦɟɬ ɤԧɪɫɟɬɭ ɧԥɬɢɠɟɫіɧɞɟ ɛԝɡɵɥɭɵ ɠԥɧɟ 
ɠɚɪɵɥɵɫԕɚ, ԧɪɬɤɟ, ɚɞɚɦ ɭɥɚɧɭ ɩɪɨɰɟɫі ɛԝɡɵɥɭɵɧɞɚ ɬ.ɛ. ɠɚԑɞɚɣɞɚ. Ⱥɜɚɪɢɹɥɵԕ 
ɠɚɪɵԕɬɚɧɞɵɪɭ ɠԝɦɵɫ іɫɬɟɣɬіɧ ɠɚɪɵԕɬɵң ɟң ɬԧɦɟɧɝі ɹԑɧɢ 5% 
ɠɚɪɵԕɬɚɧɞɵɪɚɞɵ,ɛіɪɚԕ 2 ɥɤ -ɬɟɧ ɤɟɦ ɛɨɥɦɚɭɵ ɬɢіɫ. 

ɗɜɚɤɭɚɰɢɹɥɵԕ ɠɚɪɵԕ ԧɧɞіɪіɫɬіɤ ɧɵɫɚɧɞɚɪ ɦɟɧ ɚɜɚɪɢɹɥɵԕ 
ɠɚɪɵԕɬɚɧɞɵɪɭ ɦіɧɞɟɬіɧɞɟ ɚɞɚɦɞɚɪɞɵ ɠɚɪɵԕɩɟɧ ԕɚɦɬɚɦɚɫɵɡ ɟɬɭ ԛɲіɧ 
ɚɪɧɚɥԑɚɧ; ɚɞɚɦɞɚɪɞɵң ԧɬɭіɧɟ ԕɚɭіɩɬі ɨɪɵɧɞɚɪɵɧɞɚ ԝɣɵɦɞɚɫɬɵɪɵɥԑɚɧ: 
Ȼɚɫɩɚɥɞɚԕ ɬɨɪɥɚɪɵ, 50-ɞɟɧ ɚɫɬɚɦ ɚɞɚɦ ɟңɛɟɤ ɟɬɟɞі, ɧɟɝіɡɝі ԧɧɞіɪіɫɬіɤ 
ɧɵɫɚɧɞɚɪɞɵ ɛɨɣɵɦɟɧ ԧɬɟɞі. ɇɟɝіɡɝі ԧɬɟɬіɧ ԕɚɛɚɬɵɧɞɚ ɠԥɧɟ ɠɚɪɵԕɬɚɧɞɵɪɭ 
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ɨɪɧɚɬɭ ɫɚɬɵɫɵɦɟɧ ɟң ɬԧɦɟɧɝі ɠɚɪɵԕɬɚɧɞɵɪɭ 0,5 ɥɸɤɫɬɟɧ ɤɟɦ ɛɨɥɦɚɭɵ ɬɢіɫ, ɚɥ 
ɚɲɵԕ ɠɟɪɥɟɪɞɟ - 0,2 ɥɸɤɫɬɟɧ ɤɟɦ ɟɦɟɫ. 

Ԕɚɭіɩɫіɡɞіɤ ɠɚɪɵԕɬɚɧɞɵɪɭ ɛіɥіɤɬі ԕɵɡɦɟɬɤɟɪɥɟɪɦɟɧ ԕɨɪԑɚɥɚɬɵɧ ɲɟɤɚɪɚ 
ɚɭɞɚɧɞɚɪɵɧɞɚ ɛɨɣɵɦɟɧ ԝɣɵɦɞɚɫɬɵɪɚɞɵ. Ɍԛɧɝі ɭɚԕɵɬɬɚԑɵ ɟң ɚɡ ɠɚɪɵԕɬɚɧɭ 0,5 
ɥɸɤɫɤɟ ɬɟң. 

ɋɢɝɧɚɥ ɲɚɦɞɚɪɵ ԕɚɭіɩɬі ɭɱɚɫɤɟɥɟɪіɧің ɲɟɤɚɪɚɥɚɪɵɧ ɛɟɥɝіɥɟɭ ԛɲіɧ 
ɩɚɣɞɚɥɚɧɵɥɚɞɵ; ɨɥ ԕɚɭіɩɫіɡɞіɤ ɧɟɦɟɫɟ ɷɜɚɤɭɚɰɢɹ ɛɚԑɵɬɵɧɞɚ ԕɚɭіɩ ɛɚɪ 
ɟɤɟɧɞіɝіɧ ɛіɥɞіɪɟɞі. 

ɒɚɪɬɬɵ ɢɧɞɭɫɬɪɢɹɥɵԕ ɠɚɪɵԕɬɚɧɞɵɪɭԑɚ ɛɚɤɬɟɪɢɰɢɞɬіɤ ɠԥɧɟ ɷɪɢɬɟɦɧɨɟ 
ɫԥɭɥɟɥɟɧɭ ɤіɪɟɞі. 

Ȼɚɤɬɟɪɢɰɢɞɬіɤ ɫԥɭɥɟɥɟɧɭ («ԕɚɦɬɭ») ɫɭ, ɚɡɵԕ-ɬԛɥіɤ, ɚɭɵɡ ɚɭɚɧɵң 

ɞɟɡɢɧɮɟɤɰɢɹɥɚɭ ԛɲіɧ ԕԝɪɵɥԑɚɧ. Ȼɚɤɬɟɪɢɰɢɞɬіɤ ɭɥɶɬɪɚɤԛɥɝіɧ ɫԥɭɥɟɥɟɪ Ȝ= 
0,254...0,257ɦɤɦ ԕɚɛіɥɟɬі ɛɚɪ. 

ɗɪɢɬɟɦɧɨɟ ɫԥɭɥɟɥɟɧɭ ɠɟɬɤіɥіɤɫіɡ ɤԛɧ ɫԥɭɥɟɫі ɛɚɪ (ɫɨɥɬԛɫɬіɤ ɚɭɞɚɧɞɚɪɵ, 
ɠɟɪ ɚɫɬɵ ԕԝɪɵɥɵɦɞɚɪ) ԧɧɞіɪіɫɬіɤ ɧɵɫɚɧɞɚɪɵɧɞɚ ɬԛɡіɥɟɬіɧ. ɗɪɢɬɟɦɧɨɟ ɫԥɭɥɟɞɟ 
ɛɚɪɵɧɲɚ ɤԧɩ ɦԧɥɲɟɪɥі Ȝ = 0,297 ɦɤɦ ɷɥɟɤɬɪɨɦɚɝɧɢɬɬіɤ ɫԥɭɥɟ ɛɚɪ. Ɉɥɚɪ ɡɚɬ 
ɚɥɦɚɫɭɞɵ, ԕɚɧ ɚɣɧɚɥɵɦɵɧ, ɬɵɧɵɫ ɠԥɧɟ ɚɞɚɦ ɞɟɧɟɫіɧің ɛɚɫԕɚ ɞɚ 
ɮɭɧɤɰɢɹɥɚɪɞɵ ɵɧɬɚɥɚɧɞɵɪɚɞɵ. 

ɀɚɪɵԕ ɚɞɚɦ ɚԑɡɚɫɵɧɚ ԥɫɟɪ ɟɬɟɞі ɠԥɧɟ ԧɧɞіɪіɫɬіɤ ɬɚɩɫɵɪɦɚɥɚɪɞɵң 
ɲɵңɞɚɥɭɵɧɚ ԥɫɟɪ ɟɬɟɞі. Ⱦԝɪɵɫ ɠɚɪɵԕɬɚɧɞɵɪɭ ɚɩɚɬɬɚɪɞɵң ɫɚɧɵɧ ɚɡɚɣɬɚɞɵ 
ԧɧɟɪɤԥɫіɩɬі ɚɪɬɵɪɚɞɵ. Ɂɟɪɬɬɟɭɥɟɪ ɤԧɪɫɟɬɤɟɧɞɟɣ ɠɚԕɫɵ ɠɚɪɵԕɬɚɧɞɵɪɭ ɤɟɡіɧɞɟ 
ɟңɛɟɤ ԧɧіɦɞіɥіɝі ɲɚɦɚɦɟɧ 15 ɩɚɣɵɡԑɚ ɚɪɬɚɞɵ. ɀɚɫɚɧɞɵ ɠɚɪɵԕɬɚɧɞɵɪɭ ɬɚɛɢԑɢ 
ɠɚɪɵԕɬɚɧɞɵɪɭԑɚ ɠɚԕɵɧ ɛɨɥɭɵ ɤɟɪɟɤ, ɫɨɧɵɦɟɧ ԕɚɬɚɪ ԧɧɟɪɤԥɫіɩ 
ɨɪɵɧɞɚɪɵɧɞɚԑɵ ɫԥɭɥɟ ɤԧɡіɦɟɧ ɲɚԑɵɥɵɫɚɬɵɧ ԧɧɞіɪіɫ ԕɨɧɞɵɪԑɵɥɚɪɵɧ ɟɫɤɟɪɝɟɧ 
ɠԧɧ. Ʌɸɦɢɧɟɫɰɟɧɬɬіɤ ɫԥɭɥɟɥіɤ ɲɚɦɞɚɪɵ ɬԛɝɟɥɞɟɣ ɛԧɥɦɟɧі ɠɚɪɵԕɬɚɧɞɵɪɭԑɚ 
ɠԥɧɟ ɬɭɪɚ ɫԥɭɥɟɥɟɧɞіɪɟɬіɧ ɠɚɪɵԕ ɫԥɭɥɟɫі ɛɨɥɵɩ ɬɚɛɵɥɚɞɵ. 

Ԧɦіɪ ɬіɪɲіɥіɤ ԕɚɭіɩɫіɡɞіɤ ɛԧɥіɦіɧɞɟ ɥɸɦɢɧɟɫɰɟɧɬɬіɤ ɲɚɦɞɚɪ ɚɞɚɦ ɤԧɡіɧɟ 
ɵңԑɚɣɥɵ ԥɪі ԧɧɞіɪіɫɬіɤ ԧɧɟɪɤԥɫіɩɤɟ ɬɢіɦɞі ɛɨɥɵɩ ɬɚɛɵɥɚɞɵ ɛіɪɚԕ ɚɣɬɚ ɤɟɬɟɬіɧ 
ɠɚԑɞɚɣ, ɥɸɦɢɧɟɫɰɟɧɬɬіɤ ɫԥɭɥɟɥіɤ ɲɚɦɞɚɪɵ ɠɵɥɵɬɭ ɲɚɦɞɚɪɵɧɚ ɠɚɬɩɚɣɞɵ, 
ɹԑɧɢ ԧɧɟɪɤԥɫіɩ ɨɪɧɵɧɞɚԑɵ ɚɭɚɧɵң ɬɟɦɩɟɪɚɬɭɪɚɫɵɧɵң ԧɡɝɟɪɭіɧɧɟ ɫɟɩɬіɝіɧ 
ɬɢɝіɡɛɟɣɞі. 
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Ԕɨɪɵɬɵɧɞɵ 

 

Ɇɟɧ ɛԝɥ ɞɢɩɥɨɦɞɵԕ ɠɨɛɚɧɵ ɠɚɫɚɭ ɛɚɪɵɫɵɧɞɚ ɛԛɝіɧɝі ɤԛɧɝɟ ɥɚɣɵԕɬɵ 
ɠɚңɚ ɚԕɩɚɪɚɬɬɵԕ ɬɟɯɧɨɥɨɝɢɹɥɚɪɞɵң ɤԧɦɟɝіɧɟ ɠԛɝіɧɞіɦ. ɋɨɥ 
ɬɟɯɧɨɥɨɝɢɹɥɚɪɦɟɧ ɬɚɧɵɫɵɩ,  ԧɡіɦɟ ɬɢіɫɬі ɦԥɥіɦɟɬɬɟɪɞі ɚɥɞɵɦ. ɋɨɧɞɚɣ 
ɬɟɯɧɨɥɨɝɢɹɥɚɪɞɵң іɲіɧɞɟɝі ɤɟɪɟɦɟɬ ɩɪɨɝɪɚɦɦɚɥɚɪɞɵң ɛіɪі – Autodesk 3ds 

max. ɉɪɨɝɪɚɦɦɚ 3D ɦɨɞɟɥɶɞɟɭɝɟ, ɚɧɢɦɚɰɢɹɥɚɭԑɚ ɠԥɧɟ ɜɢɡɭɚɥɢɡɚɰɢɹɥɚɭԑɚ 
ɚɪɧɚɥԑɚɧ. Ɉɧɵң іɲіɧɞɟ ɬԛɪɥі 3D ɮɢɥɶɦɞɟɪɞі ɠԥɧɟ ɚɧɢɦɚɰɢɹɥɵԕ 
ɜɢɞɟɨɪɨɥɢɤɬɟɪɞі, ԕɨɣɵɥɵɦɞɚɪɞɵ, ɤɨɦɩɶɸɬɟɪɥіɤ ɨɣɵɧɞɚɪɞɵ 
ɩɪɟɡɟɧɬɚɰɢɹɥɚɣɬɵɧ ɦɚɬɟɪɢɚɥɞɚɪɞɵ ԕԝɪɭԑɚ ɚɪɧɚɥԑɚɧ ԛɥɤɟɧ ԧɧіɦɞіɥіɤɬі 
ԕԝɪɚɥɞɚɪɵ ɛɚɪ. 

Ʉɟɡ ɤɟɥɝɟɧ ɝɪɚɮɢɤɬіɤ ɦɨɞɟɥɶɞɟɭ ɩɪɨɝɪɚɦɦɚɫɵɧɵң ԧɡіɧің ԕɨɥɞɚɧɭɲɵ 
ɢɧɬɟɪɮɟɣɫі ɛɨɥɚɞɵ. 3D Studio Mɚɯ ɩɪɨɝɪɚɦɦɚɫɵɧɵң ɞɚ ԕɨɥɞɚɧɭɲɵ 
ɢɧɬɟɪɮɟɣɫі ɛɚɪ, ɨɧɵң ɝɪɚɮɢɤɚɥɵԕ ɢɧɬɟɪɮɟɣɫі ɛɚɫԕɚ ԛɲ ԧɥɲɟɦɞі ɦɨɞɟɥɶɞɟɭ 
ɩɪɨɝɪɚɦɦɚɥɚɪɵɧɵң ɝɪɚɮɢɤɚɥɵԕ ɢɧɬɟɪɮɟɣɫіɧɟ ԝԕɫɚɫ. 3D Studio Mɚɯ-ɬɵң 
ɢɧɬɟɪɮɟɣɫіɧ ԕɨɥɞɚɧɭɞɵ ԛɣɪɟɧɝɟɧɧɟɧ ɤɟɣіɧ, ɟɲԕɚɧɞɚɣ ԕɢɵɧɞɵԕɫɵɡ ɤɟɡ ɤɟɥɝɟɧ 
ԛɲ ԧɥɲɟɦɞі ɦɨɞɟɥɶɞɟɭ ɩɪɨɝɪɚɦɦɚɫɵɧɵң ɝɪɚɮɢɤɚɥɵԕ ɢɧɬɟɪɮɟɣɫіɧ ԕɨɥɞɚɧɭɞɵ 
ԛɣɪɟɧɭɝɟ ɛɨɥɚɬɵɧɵɧ ɛіɥɞіɦ. Ⱦɢɩɥɨɦɞɵԕ ɠɨɛɚɧɵ ɠɚɫɚɭɞɚ ɨɫɵ ɩɪɨɝɪɚɦɦɚɧɵң 
ԕԝɪɚɥ-ɠɚɛɞɵԕɬɚɪɵɧ, ɟɪɟɤɲɟ ɦԛɦɤіɧɞіɤɬɟɪіɧ ɩɚɣɞɚɥɚɧɞɵɦ.  

ɀɚɥɩɵ ɠɨɛɚɞɚ ɤɨɦɩɶɸɬɟɪɥіɤ ɝɪɚɮɢɤɚɧɵң ɧɟɝіɡɞɟɪі, ɫɨɥ ɫɚɥɚɞɚԑɵ 
ԑɵɥɵɦɢ ɡɟɪɬɬɟɭɥɟɪ ɦɟɧ ɠɟɬіɫɬіɤɬɟɪ, ɠɚɪɵԕɬɚɧɞɵɪɭ, ɤɨɦɩɶɸɬɟɪɥіɤ ɝɪɚɮɢɤɚɞɚ 
ԕɨɥɞɚɧɵɥɚɬɵɧ ɩɪɨɝɪɚɦɦɚɥɚɪ, ɚɧɢɦɚɰɢɹ ɬԛɫіɧіɝі ɦɟɧ ɧɟɝіɡɞɟɪі, ԛɲ ԧɥɲɟɦɞі 
ɤɟңіɫɬіɤɬɟ ɠɚɫɚɥԑɚɧ ɚɧɢɦɚɰɢɹɥɵԕ ɛɟɣɧɟɥɟɪ ɠԥɧɟ ɛɚɫԕɚɞɚ ɦԥɥіɦɟɬɬɟɪ ɬɭɪɚɥɵ 
ɤɟңіɧɟɧ ԕɚɪɚɫɬɵɪɵɥɞɵ. 

Ȼԝɥ ɠɨɛɚ ɠɚɥɩɵ ɚɧɢɦɚɰɢɹɥɵԕ ɜɢɞɟɨɪɨɥɢɤɬɟɪɞі ԕɚɠɟɬɬɟɧɟɬіɧ ɛɚɪɲɚ 
ԕɨɥɞɚɧɭɲɵɥɚɪԑɚ ɚɪɧɚɥɚɞɵ. Ԥɫіɪɟɫɟ, ɛіɡɞің ɤԧɩ ɧԥɪɫɟɧі ɛіɥɦɟɣɬіɧ ɠԥɧɟ ɛіɥɝіɫі 
ɤɟɥіɩ, іɡɞɟɧіɫɬɟ ɛɨɥɚɬɵɧ ɠɚɫ ɛԛɥɞіɪɲіɧɞɟɪіɦіɡɝɟ ɚɪɧɚɥɚɬɵɧ ɛɨɥɚɞɵ.  

ɋɨɧɵɦɟɧ, Ⱥutodesk 3ds max ɨɪɬɚɫɵɧɞɚ ɠԝɦɵɫ іɫɬɟɭ ԕɚɡіɪɝі ɡɚɦɚɧ 
ɬɚɥɚɛɵɧɚ ɫɚɣ ɩɪɨɝɪɚɦɦɚ ɠԥɧɟ ɨɫɵ ɧԝɫԕɚ ɚɪԕɵɥɵ ɤԧɩ ɧԥɪɫɟɧі ɬɟɪɟң ɬԛɫіɧɞіɦ. 
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