
ȳɋɐɔɘɔɖɡɋ ɒɋɘɔɊɡ ɕɖɔɋɐɘɎɖɔɈɆɓɎɥ 
Ɏ ɔɕɘɎɒɎɍɆɜɎɎ ɐɔɊɆ 

Ȧɓɘɔɓ ȭɆɝɋɗɔɈ 

Video Group 
CS MSU Graphics & Media Lab 

 



CS MSU Graphics & Media Lab (Video Group)   
 www.compression.ru/video/  

Only for 
Maxus J 

ȷɔɊɋɖɌɆɓɎɋ 

Â ȭɆɝɋɒ Ɉɗɋ ɣɘɔ ɓəɌɓɔ? 

Â ȵɖɔɋɐɘɎɖɔɈɆɓɎɋ ɕɖɔɋɐɘɆ 

Â ȴɕɘɎɒɎɍɆɜɎɥ ɐɔɊɆ 

Â ȵɔɑɋɍɓɔɋ Ɉ ɖɆɇɔɘɋ ɗ Visual Studio 
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ȴɕɎɗɆɓɎɋ ɕɖɔɇɑɋɒɡ (1/2) 
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ȴɕɎɗɆɓɎɋ ɕɖɔɇɑɋɒɡ (2/2) 

ȷɑɋɊɗɘɈɎɥ ɔɘɗəɘɗɘɈɎɥ (ɑɎɇɔ ɓɋɐɔɖɖɋɐɘɓɔɉɔ) 
ɕɖɔɋɐɘɎɖɔɈɆɓɎɥ/ɔɕɘɎɒɎɍɆɜɎɎ: 

Â ȵɖɎɑɔɌɋɓɎɋ ɖɆɇɔɘɆɋɘ ɓɋɔɝɋɈɎɊɓɔ  
(ɊɋɑɆɋɘ ɓɋ ɘɔ, ɝɘɔ Ɉɡ ɔɌɎɊɆɋɘɋ) 

Â ȵɖɎɑɔɌɋɓɎɋ ɖɆɇɔɘɆɋɘ ɒɋɊɑɋɓɓɋɋ, ɝɋɒ ɊɔɑɌɓɔ 
(ɎɑɎ Ɉɡ ɇɡ ɛɔɘɋɑɎ) 

Â ȰɔɊ ɕɖɎɑɔɌɋɓɎɥ ɓɆɗɘɔɑɢɐɔ əɌɆɗɋɓ, ɝɘɔ ɛɔɝɋɘɗɥ 
ɋɉɔ ɈɡɐɎɓəɘɢ Ɏ ɕɋɖɋɕɎɗɆɘɢ ɍɆɓɔɈɔ 
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ȵɔɗɘɆɓɔɈɐɆ ɕɖɔɇɑɋɒɡ 
ȰɆɌəɟɎɋɗɥ ɗɕɔɗɔɇɡ ɖɋɞɋɓɎɥ 

Â ȹɈɋɑɎɝɎɘɢ ɗɖɔɐɎ ɖɆɍɖɆɇɔɘɐɎ 

Â ȹɈɋɑɎɝɎɘɢ ɝɎɗɑɔ ɑɤɊɋɏ Ɉ ɕɖɔɋɐɘɋ 

Â ȴɇɋɗɕɋɝɎɘɢ ɕɖɔɉɖɆɒɒɎɗɘɔɈ ɆɊɋɐɈɆɘɓɡɒɎ 
ɘɖɋɇɔɈɆɓɎɥɒɎ ɐ ɖɆɍɖɆɇɔɘɐɋ 

 

Ȩ 90% ɗɑəɝɆɋɈ ɣɘɎ ɗɕɔɗɔɇɡ ɓɋ ɗɖɆɇɔɘɆɤɘ 
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ȵɔɗɘɆɓɔɈɐɆ ɘɖɋɇɔɈɆɓɎɏ 
ȵɖɎɒɋɖ 

çȻɔɝə Ɉ ɕɖɎɑɔɌɋɓɎɎ ɐɓɔɕɐə ɗɊɋɑɆɘɢ ɛɔɖɔɞɔò, 
Ɏ ɝɘɔɇɡ ɔɓɆ ɈɗɋɉɊɆ ɖɆɇɔɘɆɑɆè 

 

ȮɑɎ ɇɔɑɋɋ ɆɊɋɐɈɆɘɓɡɏ: 

 

çȳəɌɓɔ ɗɊɋɑɆɘɢ ɕɑɆɉɎɓ ɗɎɓɛɖɔɓɎɍɆɜɎɎ 
ɗɘɋɖɋɔɈɎɊɋɔ Ɉɔ ɈɖɋɒɋɓɎ  

(ɗ əɝɋɘɔɒ ɗɒɋɟɋɓɎɥ Ɉ 0,5 ɐɆɊɖɆ)è 
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Ƚɋɖɘɡ ɎɊɋɆɑɢɓɔɉɔ ɕɖɔɊəɐɘɆ 

Â ȷɔɔɘɈɋɘɗɘɈɎɋ ɜɋɑɥɒ ɕɔɑɢɍɔɈɆɘɋɑɥ 

Â ȵɔɓɥɘɓɔɗɘɢ Ɏ ɔɝɋɈɎɊɓɔɗɘɢ ɕɔɈɋɊɋɓɎɥ 

Â ȷɘɆɇɎɑɢɓɔɗɘɢ 

Â ȧɡɗɘɖɡɏ ɔɘɐɑɎɐ ɓɆ ɊɋɏɗɘɈɎɥ ɕɔɑɢɍɔɈɆɘɋɑɥ 

Â ȦɊɋɐɈɆɘɓɆɥ ɕɖɔɎɍɈɔɊɎɘɋɑɢɓɔɗɘɢ 
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Ƚɋɖɘɡ ɎɊɋɆɑɢɓɔɉɔ ɕɖɔɋɐɘɆ 
ȰɆɐ ɕɖɎɇɑɎɍɎɘɢɗɥ ɐ ɎɊɋɆɑə? 

ȶɆɍɔɇɖɆɘɢɗɥ Ɉ ɣɘɔɒ ï ɜɋɑɢ ɊɆɓɓɔɉɔ ɊɔɐɑɆɊɆ 
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ȷɔɊɋɖɌɆɓɎɋ 

Â ȭɆɝɋɒ Ɉɗɋ ɣɘɔ ɓəɌɓɔ? 

Â ȵɖɔɋɐɘɎɖɔɈɆɓɎɋ ɕɖɔɋɐɘɆ 

Â ȵɖɔɋɐɘɎɖɔɈɆɓɎɋ ɈɍɆɎɒɔɊɋɏɗɘɈɎɥ 

Â ȵɖɔɋɐɘɎɖɔɈɆɓɎɋ ɐɔɊɆ 

Â ȴɕɘɎɒɎɍɆɜɎɥ ɐɔɊɆ 

Â ȵɔɑɋɍɓɔɋ Ɉ ɖɆɇɔɘɋ ɗ Visual Studio 
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ȵɖɔɋɐɘɎɖɔɈɆɓɎɋ 

çȵɖɔɋɐɘɎɖɔɈɆɓɎɋ ï ɘɔ, ɝɋɒ 
ɕɖɔɉɖɆɒɒɎɗɘɡ ɍɆɓɎɒɆɤɘɗɥ 20 ɒɎɓəɘ 
ɕɋɖɋɊ ɘɋɒ, ɐɆɐ ɓɆɝɆɘɢ ɕɎɗɆɘɢ ɐɔɊè 

(ɇɔɖɔɊɆɘɡɏ ɆɓɋɐɊɔɘ) 
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ȵɖɔɋɐɘɎɖɔɈɆɓɎɋ 
ȷəɘɢ 

Ȩɋɗɢ ɕɖɔɜɋɗɗ ɗɔɍɊɆɓɎɥ ɕɖɔɉɖɆɒɒɡ  
ɔɘ ɕɔɗɘɆɓɔɈɐɎ ɘɖɋɇɔɈɆɓɎɏ Ɋɔ ɓɆɝɆɑɆ 
ɓɆɕɎɗɆɓɎɥ ɐɔɊɆ 

ȼɋɑɎ: 

Â ȴɕɖɋɊɋɑɎɘɢ usecases ɕɖɔɉɖɆɒɒɡ 

Â ȳɆɏɘɎ ɐɔɓɘɆɐɘ ɗ ɕɔɑɢɍɔɈɆɘɋɑɋɒ ɕɖɔɉɖɆɒɒɡ 

Â ȴɇɑɋɉɝɎɘɢ ɌɎɍɓɢ ɕɖɔɉɖɆɒɒɎɗɘɆɒ-ɕɔɘɔɒɐɆɒ 
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ȨɎɊɡ ɕɖɔɋɐɘɎɖɔɈɆɓɎɥ 

12 
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ȨɎɊɡ ɕɖɔɋɐɘɎɖɔɈɆɓɎɥ 
ȶɆɍɑɎɝɎɥ 

Â ȵɖɔɋɐɘɎɖɔɈɆɓɎɋ ɐɔɊɆ (ɚɆɐɘɎɝɋɗɐɎ, 
ɕɖɔɉɖɆɒɒɎɖɔɈɆɓɎɋ) ɕɔɑɓɔɗɘɢɤ  
ɓɆ ɗɔɈɋɗɘɎ ɕɖɔɉɖɆɒɒɎɗɘɆ 

Â ȵɖɔɋɐɘɎɖɔɈɆɓɎɋ ɈɍɆɎɒɔɊɋɏɗɘɈɎɥ 
ɕɖɔɉɖɆɒɒɎɗɘ ɓɋ Ɉ ɗɔɗɘɔɥɓɎɎ ɗɊɋɑɆɘɢ ɔɊɎɓ 

çȵɖɔɉɖɆɒɒɎɖɔɈɆɓɎɋ ɔɕɖɋɊɋɑɥɋɘɗɥ ɐɖɆɋɈɡɒɎ 
ɗɑəɝɆɥɒɎ, Ɇ ɕɖɔɋɐɘɎɖɔɈɆɓɎɋ ï ɜɋɓɘɖɆɑɢɓɡɒɎè 

(ȦɑɆɓ Ȱəɕɋɖ) 
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ȷɔɊɋɖɌɆɓɎɋ 

Â ȭɆɝɋɒ Ɉɗɋ ɣɘɔ ɓəɌɓɔ? 

Â ȵɖɔɋɐɘɎɖɔɈɆɓɎɋ ɕɖɔɋɐɘɆ 

Â ȵɖɔɋɐɘɎɖɔɈɆɓɎɋ ɈɍɆɎɒɔɊɋɏɗɘɈɎɥ 

Â ȵɖɔɋɐɘɎɖɔɈɆɓɎɋ ɐɔɊɆ 

Â ȴɕɘɎɒɎɍɆɜɎɥ ɐɔɊɆ 

Â ȵɔɑɋɍɓɔɋ Ɉ ɖɆɇɔɘɋ ɗ Visual Studio 
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ȵɖɔɋɐɘɎɖɔɈɆɓɎɋ ɈɍɆɎɒɔɊɋɏɗɘɈɎɥ 

ȼɋɑɢ ï ɕɖɋɔɊɔɑɋɘɢ ɕɔɊɔɇɓəɤ ɗɎɘəɆɜɎɤ 
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ȵɖɔɋɐɘɎɖɔɈɆɓɎɋ ɈɍɆɎɒɔɊɋɏɗɘɈɎɥ 
çȸɆɓɜəɤɟɎɏ ɒɋɊɈɋɊɢè 

çȸɆɓɜəɋɘ ɒɋɊɈɋɊɢ ɕɖɔɗɘɔ əɌɆɗɓɔ,  
ɓɔ ɝəɊɔ ɓɋ Ɉ ɘɔɒ, ɝɘɔ ɔɓ ɘɆɓɜəɋɘ 
ɛɔɖɔɞɔ, Ɇ Ɉ ɘɔɒ, ɝɘɔ ɔɓ Ɉɔɔɇɟɋ 
ɘɆɓɜəɋɘè  
(ȦɑɆɓ Ȱəɕɋɖ) 

 

ȷəɖɔɈɆɥ ɖɋɆɑɢɓɔɗɘɢ Ɉ ɘɔɒ, ɝɘɔ 
ɒɓɔɉɎɋ ɕɖɎɑɔɌɋɓɎɥ ɕɔɛɔɌɎ  
ɓɆ çɘɆɓɜəɤɟɎɛ ɒɋɊɈɋɊɋɏè 
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ȵɖɔɋɐɘɎɖɔɈɆɓɎɋ ɈɍɆɎɒɔɊɋɏɗɘɈɎɥ 
ȴɗɓɔɈɓɆɥ ɜɋɑɢ 

Â ȩɑɆɈɓɔɋ ï ɕɔɓɥɘɢ ɜɋɑɎ ɕɔɑɢɍɔɈɆɘɋɑɥ  
Ɏ ɗɊɋɑɆɘɢ Ɏɛ ɊɔɗɘɎɌɋɓɎɋ ɈɔɍɒɔɌɓɡɒ 

Â ȨɡɇɖɆɘɢ, ɐɆɐɎɋ ɚəɓɐɜɎɎ  
ɒɔɉəɘ ɕɔɓɆɊɔɇɎɘɢɗɥ ɕɔɑɢɍɔɈɆɘɋɑɤ  
Ɋɑɥ ɊɔɗɘɎɌɋɓɎɥ ɜɋɑɎ, ï ɓɋ ɉɑɆɈɓɔɋ. 
ȴɓɎ ɒɔɉəɘ ɓɋ ɗɔɔɘɈɋɘɗɘɈɔɈɆɘɢ ɜɋɑɥɒ 
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ȵɖɔɋɐɘɎɖɔɈɆɓɎɋ ɈɍɆɎɒɔɊɋɏɗɘɈɎɥ 
ȵɋɖɗɔɓɆɌɎ 

ȭɆɊɆɝɆ ï ɒɆɐɗɎɒɆɑɢɓɔ ɕɔɊɖɔɇɓɔ ɔɕɎɗɆɘɢ 
ɕɔɑɢɍɔɈɆɘɋɑɥ ɕɖɔɉɖɆɒɒɡ 

19 
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ȵɖɔɋɐɘɎɖɔɈɆɓɎɋ ɈɍɆɎɒɔɊɋɏɗɘɈɎɥ 
ȷɜɋɓɆɖɎɎ 

ȼɋɑɢ ï ɕɔɑəɝɎɘɢ ɒɎɓɎɒɆɑɢɓɔɋ ɐɔɑɎɝɋɗɘɈɔ 
ɕɖɔɇɑɋɒ ɗ ɔɗɓɔɈɓɡɒɎ ɚəɓɐɜɎɥɒɎ 

ȭɆɊɆɝɆ ï ɒɆɐɗɎɒɆɑɢɓɔ ɊɋɘɆɑɢɓɔ ɔɕɎɗɆɘɢ 
ɕɖɔɜɋɗɗ ɖɋɉəɑɥɖɓɔɉɔ ɎɗɕɔɑɢɍɔɈɆɓɎɥ ɕɖɔɉɖɆɒɒɡ 

 
ȨɗɕɔɒɎɓɆɋɒ: 

çȵɖɔɉɖɆɒɒɎɖɔɈɆɓɎɋ ɔɕɖɋɊɋɑɥɋɘɗɥ ɐɖɆɋɈɡɒɎ 
ɗɑəɝɆɥɒɎ, Ɇ ɕɖɔɋɐɘɎɖɔɈɆɓɎɋ ï ɜɋɓɘɖɆɑɢɓɡɒɎè 

(ȦɑɆɓ Ȱəɕɋɖ) 
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ȷɔɊɋɖɌɆɓɎɋ 

Â ȭɆɝɋɒ Ɉɗɋ ɣɘɔ ɓəɌɓɔ? 

Â ȵɖɔɋɐɘɎɖɔɈɆɓɎɋ ɕɖɔɋɐɘɆ 

Â ȵɖɔɋɐɘɎɖɔɈɆɓɎɋ ɈɍɆɎɒɔɊɋɏɗɘɈɎɥ 

Â ȵɖɔɋɐɘɎɖɔɈɆɓɎɋ ɐɔɊɆ 

Â ȴɕɘɎɒɎɍɆɜɎɥ ɐɔɊɆ 

Â ȵɔɑɋɍɓɔɋ Ɉ ɖɆɇɔɘɋ ɗ Visual Studio 
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ȵɖɔɋɐɘɎɖɔɈɆɓɎɋ ɐɔɊɆ 

çȫɗɘɢ ɊɈɆ ɗɕɔɗɔɇɆ ɖɆɍɖɆɇɔɘɐɎ ɕɖɔɋɐɘɆ: 
ɗɊɋɑɆɘɢ ɋɉɔ ɓɆɗɘɔɑɢɐɔ ɕɖɔɗɘɡɒ, ɝɘɔɇɡ ɇɡɑɔ 
ɔɝɋɈɎɊɓɔ, ɝɘɔ Ɉ ɓɋɒ ɓɋɘ ɓɋɊɔɗɘɆɘɐɔɈ, ɎɑɎ 
ɗɊɋɑɆɘɢ ɋɉɔ ɓɆɗɘɔɑɢɐɔ ɗɑɔɌɓɡɒ, ɝɘɔɇɡ Ɉ ɓɋɒ 

ɓɋ ɇɡɑɔ ɔɝɋɈɎɊɓɡɛ ɓɋɊɔɗɘɆɘɐɔɈè 
(ȷ. Ȧ. ȶ. ȻɔɆɖ) 
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ȵɖɔɋɐɘɎɖɔɈɆɓɎɋ ɐɔɊɆ 
Ȳɔɋ ɈɔɗɕɖɎɥɘɎɋ 

Â ȵɖɔɋɐɘɎɖɔɈɆɓɎɋ ɐɔɊɆ ï ɈɗɋɉɊɆ ɎɍɔɇɖɋɘɋɓɎɋ 
ɈɋɑɔɗɎɕɋɊɆ 

Â ȨɆɌɓɔ ɓɋ ɈɕɆɊɆɘɢ Ɉ ɐɖɆɏɓɔɗɘɎ: 

23 
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ȵɖɔɋɐɘɎɖɔɈɆɓɎɋ ɐɔɊɆ 
ȼɋɑɎ (1/3) 

ȴɊɓɆ Ɏɍ ɜɋɑɋɏ ï ɔɐɆɍɆɘɢɗɥ ɗɑɋɈɆ 
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ȵɖɔɋɐɘɎɖɔɈɆɓɎɋ ɐɔɊɆ 
ȼɋɑɎ (2/3) 

ȴɗɓɔɈɓɡɋ ɜɋɑɎ:  

Â ɖɋɆɑɎɍɆɜɎɥ Ɉɗɋɛ ɘɖɋɇɔɈɆɓɎɏ ɐ ɕɖɔɋɐɘə  

Â ɖɋɆɑɎɍɆɜɎɥ Ɉɗɋɛ ɘɖɋɇɔɈɆɓɎɏ ɕɖɔɋɐɘɎɖɔɈɆɓɎɥ 
ɈɍɆɎɒɔɊɋɏɗɘɈɎɥ 

Â ɓɎɝɋɉɔ ɇɔɑɢɞɋ 

ȵɔɇɔɝɓɡɋ ɜɋɑɎ: 

Â ɕɔɓɥɘɓɔɗɘɢ Ɏ ɝɎɘɆɇɋɑɢɓɔɗɘɢ ɐɔɊɆ 

Â əɗɘɔɏɝɎɈɔɗɘɢ ɐ ɒɔɊɎɚɎɐɆɜɎɥɒ 

ɔɇɡɝɓɔ ɗɕɔɗɔɇɗɘɈəɤɘ ɔɗɓɔɈɓɔɏ 
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ȵɖɔɋɐɘɎɖɔɈɆɓɎɋ ɐɔɊɆ 
ȼɋɑɎ (3/3) 

çȰɓɎɉɆ ɍɆɐɔɓɝɋɓɆ ɓɋ ɘɔɉɊɆ,  
ɐɔɉɊɆ Ɉ ɓɋɋ ɓɋɝɋɉɔ ɊɔɇɆɈɎɘɢ,  

Ɇ ɘɔɉɊɆ, ɐɔɉɊɆ Ɏɍ ɓɋɋ ɓɋɝɋɉɔ ɈɡɇɖɔɗɎɘɢè 
(ȦɑɆɓ Ȱəɕɋɖ) 
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ȵɖɔɋɐɘɎɖɔɈɆɓɎɋ ɐɔɊɆ 
ȲɔɊɋɑɎ 

ÂȳɎɗɛɔɊɥɟɆɥ 
ȵɖɔɋɐɘɎɖɔɈɆɓɎɋ ɔɘ ɎɊɋɎ  
ɐ ɖɋɆɑɎɍɆɜɎɎ 

ÂȨɔɗɛɔɊɥɟɆɥ 
ȵɖɔɋɐɘɎɖɔɈɆɓɎɋ ɔɘ ɊɋɘɆɑɋɏ 
ɐɔɓɗɘɖəɐɘɔɖɆ ɐ ɖɋɍəɑɢɘɆɘə 

ÂȷɒɋɞɆɓɓɆɥ 
ȸɔɌɋ ɖɆɇɔɘɆɋɘ 
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ȵɖɔɋɐɘɎɖɔɈɆɓɎɋ ɆɑɉɔɖɎɘɒɆ 

Ȯɍ ɑɎɝɓɔɉɔ ɔɕɡɘɆ: 

Â ȵɖɔɗɘɡɋ ɎɊɋɎ ɖɆɇɔɘɆɤɘ ɝɆɟɋ, ɝɋɒ ɗɑɔɌɓɡɋ 

Â ȴɝɋɓɢ ɕɔɑɋɍɓɡɒ ɥɈɑɥɋɘɗɥ ɕɖɔɘɔɘɎɕɎɖɔɈɆɓɎɋ 

 
çȵɖɔɘɔɘɎɕɎɖɔɈɆɓɎɋ ï ɓɆɕɎɗɆɓɎɋ Ɇɇɗɔɑɤɘɓɔ 
ɒɎɓɎɒɆɑɢɓɔɉɔ ɔɇɠɋɒɆ ɕɔɊɑɋɌɆɟɋɉɔ 

ɈɡɇɖɆɗɡɈɆɓɎɤ ɐɔɊɆ, ɓəɌɓɔɉɔ Ɋɑɥ ɔɘɈɋɘɆ  
ɓɆ ɔɘɊɋɑɢɓɡɏ Ɉɔɕɖɔɗ ɕɖɔɋɐɘɎɖɔɈɆɓɎɥè 

(ȦɑɆɓ Ȱəɕɋɖ) 
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ȵɖɔɘɔɘɎɕɎɖɔɈɆɓɎɋ 

Â ȱəɝɞɋ ɎɗɕɔɑɢɍɔɈɆɘɢ ɓɋ ɘə ɗɖɋɊə, Ɉ ɐɔɘɔɖɔɏ 
ɕɎɞɋɘɗɥ ɚɎɓɆɑɢɓɡɏ ɕɖɔɊəɐɘ 

Â ȽɆɟɋ Ɉɗɋɉɔ ɣɘɔ MATLAB 

Â Ȩ ɗɈɔɋɏ ɕɖɆɐɘɎɐɋ ɥ ɎɗɕɔɑɢɍɔɈɆɑ  
Adobe After Effects       Ɏ Photoshop 

ȫɗɑɎ ɝɘɔ-ɘɔ ɕɔɞɑɔ ɓɋ ɘɆɐ: 
çȫɗɑɎ ɗɔɒɓɋɈɆɋɘɋɗɢ, Ɏɗɕɔɑɢɍəɏɘɋ ɉɖəɇəɤ 
ɗɎɑəè (ȧɆɘɑɋɖ ȵɣɒɕɗɔɓ) 
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ȵɔɈɘɔɖɓɔɋ ɎɗɕɔɑɢɍɔɈɆɓɎɋ ɐɔɊɆ 

Â ȴɝɋɓɢ ɕɔɑɋɍɓɔ 

Â ȸɋɒ ɓɋ ɒɋɓɋɋ, ɐɖɆɏɓɔɗɘɎ ɔɕɆɗɓɡ 
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ȵɔɓɥɘɓɔɗɘɢ ɐɔɊɆ 

çɅ ɓɎɐɔɉɊɆ ɓɋ ɈɗɘɖɋɝɆɑ ɝɋɑɔɈɋɐɆ, ɌɋɑɆɤɟɋɉɔ 
ɝɎɘɆɘɢ 17000 ɗɘɖɆɓɎɜ ɊɔɐəɒɋɓɘɆɜɎɎ,  
Ɇ ɋɗɑɎ ɇɡ ɈɗɘɖɋɘɎɑ, ɘɔ əɇɎɑ ɇɡ ɋɉɔè  

(ȪɌɔɍɋɚ ȰɆɗɘɋɑɑɔ) 

 

ȨɡɈɔɊ:  
ȱəɝɞɆɥ ɊɔɐəɒɋɓɘɆɜɎɥ ɐɔɊɆ ï ɗɊɋɑɆɘɢ ɋɉɔ 
ɝɎɘɆɇɋɑɢɓɡɒ Ɏ ɕɔɓɥɘɓɡɒ Ɉ ɕɋɖɈəɤ ɔɝɋɖɋɊɢ 
Ɋɑɥ ɊɖəɉɎɛ ɕɖɔɉɖɆɒɒɎɗɘɔɈ 
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ȷɔɊɋɖɌɆɓɎɋ 

Â ȭɆɝɋɒ Ɉɗɋ ɣɘɔ ɓəɌɓɔ? 

Â ȵɖɔɋɐɘɎɖɔɈɆɓɎɋ ɕɖɔɋɐɘɆ 

Â ȴɕɘɎɒɎɍɆɜɎɥ ɐɔɊɆ 

Â ȷɘɆɘɎɝɋɗɐɎɏ ɆɓɆɑɎɍ ɐɔɊɆ 

Â ȵɔɑɋɍɓɔɋ Ɉ ɖɆɇɔɘɋ ɗ Visual Studio 
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ȴɕɘɎɒɎɍɆɜɎɥ 

ȼɋɑɢ ï ɎɍɇɋɌɆɘɢ ɕɔɊɔɇɓɔɏ ɗɎɘəɆɜɎɎ: 
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ȴɕɘɎɒɎɍɆɜɎɥ 
ȲɋɘɔɊɡ 

Â ȨɡɗɔɐɔəɖɔɈɓɋɈɆɥ 

Â ȮɗɕɔɑɢɍɔɈɆɓɎɋ ɐɣɞɎɖɔɈɆɓɎɥ 

Â ȵɖɋɊɔɗɘɆɈɑɋɓɎɋ ɇɡɗɘɖɔɉɔ ɔɘɐɑɎɐɆ  
ɓɆ ɍɆɕɖɔɗ / ɕɖɔɉɖɋɗɗ-ɇɆɖɆ 

Â ȦɑɉɔɖɎɘɒɎɝɋɗɐɎɋ ɔɕɘɎɒɎɍɆɜɎɎ 

Â ȳɎɍɐɔəɖɔɈɓɋɈɆɥ 
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ȴɕɘɎɒɎɍɆɜɎɥ 
ȳɎɍɐɔəɖɔɈɓɋɈɆɥ 

Â ȲɋɘɔɊ çɔɖɑɎɓɔɉɔ ɈɍɔɖɆè 

Â ȮɗɕɔɑɢɍɔɈɆɓɎɋ ɕɖɔɚɎɑɎɖɔɈɟɎɐɔɈ 

ȵɖɔɚɎɑɎɖɔɈɐɆ ï ɎɍɒɋɖɋɓɎɋ ɕɖɔɎɍɈɔɊɎɘɋɑɢɓɔɗɘɎ 
ɕɖɔɉɖɆɒɒɡ ɗ ɜɋɑɢɤ ɓɆɛɔɌɊɋɓɎɥ Hot Spots (əɝɆɗɘɐɔɈ 
ɕɖɔɉɖɆɒɒɡ, ɓɆ ɈɡɕɔɑɓɋɓɎɋ ɐɔɘɔɖɡɛ ɖɆɗɛɔɊəɋɘɗɥ 
ɓɆɎɇɔɑɢɞɋɋ ɐɔɑɎɝɋɗɘɈɔ ɈɖɋɒɋɓɎ) 
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ȴɕɘɎɒɎɍɆɜɎɥ 
ȵɖɎɒɋɖɡ ɕɖɔɚɎɑɎɖɔɈɟɎɐɔɈ 

Â Visual Studio Ultimate 

Â Intel Parallel Amplifier 

Â AQTime 

Â é 
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ȵɖɔɚɎɑɎɖɔɈɟɎɐ 
ȵɖɎɒɋɖ ɎɗɕɔɑɢɍɔɈɆɓɎɥ 
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ȵɖɎɒɋɖ ɔɕɘɎɒɎɍɆɜɎɎ 
ȶɋɍəɑɢɘɆɘ ɕɖɔɚɎɑɎɖɔɈɐɎ 
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ȵɖɎɒɋɖ ɔɕɘɎɒɎɍɆɜɎɎ 
ȾɆɉ 1 

ȵɖɔɈɋɖɐɆ ɓɆɗɘɖɔɋɐ ɔɕɘɎɒɎɍɆɜɎɎ ɐɔɒɕɎɑɥɘɔɖɆ 
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ȵɖɎɒɋɖ ɔɕɘɎɒɎɍɆɜɎɎ 
ȶɋɍəɑɢɘɆɘ ɞɆɉɆ 1 
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ȵɖɎɒɋɖ ɔɕɘɎɒɎɍɆɜɎɎ 
ȾɆɉ 2 

ȮɗɕɖɆɈɑɋɓɎɋ əɐɆɍɆɓɓɡɛ ɕɖɔɚɎɑɎɖɔɈɟɎɐɔɒ ɒɋɗɘ 
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ȵɖɎɒɋɖ ɔɕɘɎɒɎɍɆɜɎɎ 
ȮɗɕɖɆɈɑɋɓɎɋ ɐɔɊɆ 
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ȵɖɎɒɋɖ ɔɕɘɎɒɎɍɆɜɎɎ 
ȶɋɍəɑɢɘɆɘ ɞɆɉɆ 2 
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