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˥͙͙͋ͪ͒ͤ͊Ύ ͔͊ͫͭͪͤ͊͟͡Ύ 
͍·;͙͙͔ͫͭ͡͡Έͤ͊Ύ ͙͔ͫͫͭͣ͊ ό˥˴ˤ˿ύ 
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нлмо ͎Φ ˽͙͍ͦ͊͟Ύ ͙͍͙͔ͨͪͦͦ͒ͭ͘͡ΈͤͦͫͭΈ нр ́ͺͦͨͫ͡ 
˿͍ͦͫͭ͊Υ 
Å̂ ͍ͨͪ͊͡ΎΌ΅͙͚ ͔ͯ͘͡Υ 
Å2 CPU Intel Xeon 9рснл нΣп ˥˥ͼ  
όп Ύ͒ͪ͊ ͍ ͊͗͒ͦͣ͟ύ  
Å˻ ˽ фс ˥͚͋͊ͭ Ґ 12 ́  ͭx 8 ˥ ͚͋͊ͭ  
Åр́͋ ͙͍͚͒ͫͦͦ͟ ͨ͊ͣΎ͙ͭ 

Åс ͍·;͙͙͔ͫͭ͡͡Έͤ·ͻ ͍ͯͦ͘͡Σ ͍ ͊͗͒ͦͣ͟ ͙͘ ͦͭͦͪ͟·ͻΥ 
Å2 CPU Intel Sandy Bridge E5-2670 2,6 ˥ ˥ͼ  
όу Ύ͔͒ͪ ͍ ͊͗͒ͦͣ͟ύ 
Å3 GPU NVidia Tesla K-20 
Å˻ ˽  мну ˥͚͋͊ͭ Ґ 16 ́  ͭx 8 ˥ ͚͋͊ͭ  
Å1 ́ ͋ ͙͍͚͒ͫͦͦ͟ ͨ͊ͣΎ͙ͭ 

Åʕ ·;͙͙͔ͫͭ͡͡Έͤ·͔ ͔͙ͫͭ InfiniBand ͙   
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Å˿ ͔ͭΈ ͎͙͊ͪͯ͘͘͟κ͍͔͙ͯͨͪ͊ͤ͡Ύκ͙͙͎ͣͦͤͭͦͪͤ͊ Gigabit 

Ethernet 



˽͍ͦͫͭ͊ͤͦ͊͟ ͊͒͊͘;͙ ͦ ͔ͫͦ͡ ͔ͫͣ΄͔͙ͤΎ 
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˿͍ͦ͋ͦ͒ͤ·͚ ͍͙͎͍ͫ͒ͦ·͚ ͚ͫͦ͡ ό͚ͫͦ͡ ͔ͫͣ΄͔͙ͤΎύ 
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.ǊƻǿƴΣ DΦ[Φ ŀƴŘ wƻǎƘƪƻΣ !Φ мфтпΦ hƴ ŘŜƴǎƛǘȅ ŜũŜŎǘǎ ŀƴŘ ƭŀǊƎŜ ǎǘǊǳŎǘǳǊŜ ƛƴ ǘǳǊōǳƭŜƴǘ ƳƛȄƛƴƎ ƭŀȅŜǊǎΦ WƻǳǊƴŀƭ ƻŦ CƭǳƛŘ aŜŎƘŀƴƛŎǎ, 64, 775ς816. 
Clemens, N.T. and Mungal, M.G. 1992. Two- and three-ŘƛƳŜƴǎƛƻƴŀƭ ŜũŜŎǘǎ ƛƴ ǘƘŜ supersonic mixing layer. AIAA Journal, 30, 973ς981  

˨͍͍͔ͦͯͦͦ͘͟ ͔ͭ;͔͙͔ͤ 
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Mc=0,28 

Mc=0,62 



́ͦ͡΅͙ͤ͊ ͫͦ͡Ύ ͔ͫͣ΄͔͙ͤΎ 

Å10%-Ύ ͭͦ͡΅͙ͤ͊ ͨͦ ͙ͫͦͪͦͫͭ͟ 

Ǻ ͦ͡΅͙ͤ͊ ͍͙͊͘ͻ͔͙ͪͤͤͦͫͭ:  
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˾͊ͫ΄͙͔͙͔ͪͤ ͫͦ͡Ύ ͔ͫͣ΄͔͙ͤΎ 
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[ˢΦ ˥͊ͪ͋͊ͪͯ͟Φ ˴ͯͪͫ ͔͟͡ͼ͙͚ ζ˸͔͙ͦ͒͡ ͔͙ͭͯͪ͋ͯͤͭͤͦͫͭ͡η (http://agarbaruk.professorjournal.ru/lecture/turb_models)] 



˸͔͙͍͙͔ͦ͒ͪͦ͊ͤ͡ 

Å˽ ͦͤ͡·͔ ͔͙͔ͤͫ͗ͣ͊ͣ·͔ ͔ͤͫͭ͊ͼ͙ͦͤ͊ͪͤ·͔ 
͍͔͙ͯͪ͊ͤͤΎ ˹͍͊Έ͔-˿ͭͦͫ͊͟  

ÅDNS 

ÅWENO 5-͎ͦ ͨͦͪΎ͒͊͟ ͭͦ;͙ͤͦͫͭ 

ÅTVD ˾ ͎͔ͯͤ-˴ͯͭͭ·-˥͙͡͡· 4-ͨͦͪΎ͒͊͟ ͭͦ;͙ͤͦͫͭ 
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˾͊ͫ;͔ͭ ͤ͊ ͦ͒ͤͦͣ ͔ͯ͘͡ ͫ ͔ͭͪͣΎ DPU ͙ ͔͒ͭ ͔͎ͤͣͤͦͦ ͔͔͔͔ͣ͒ͤͤ͡Σ ;͔ͣ 
ͪ͊ͫ;͔ͭ ͤ͊ ͔ͭͪͻ ͯ͊͘͡ͻ ͫ ͙ͦ͒ͤͣ Dt¦ ͤ͊ ͊͗͒ͦͣ͟ ͔ͯ͘͡ 
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 ï ʢʦʥʚʝʢʪʠʚʥʦʝ ʯʠʩʣʦ ʄʘʭʘ (ʦʪ convective coordinate  system ï 

ʩʦʧʫʪʩʪʚʫʶʱʘʷ (ʃʘʛʨʘʥʞʝʚʘ, ʚʥʫʪʨʝʥʥʷʷ) ʩʠʩʪʝʤʘ ʢʦʦʨʜʠʥʘʪ) 
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22 /)cos( ʩʢʦʨʦʩʪʠ ʧʦʧʝʨʝʯʥʦʡ ʦʟʤʫʱʝʥʠʷ saw x
x extAUɺ --=



˾͊ͫ;͔ͭ мΥ Mc=0,86 
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˾͊ͫ;͔ͭ нΥ Mc=0,57 
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˽ͪͦͺ͙͙͡ ͨͪͦ͒ͦ͡Έ͚ͤͦ ͙ͫͦͪͦͫͭ͟ ͍ 
͙ͪ͊͘͡;ͤ·ͻ ͔ͫ;͔͙ͤΎͻ 
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́ͦ͡΅͙ͤ· ͫͦ͡Ύ ͔ͫͣ΄͔͙ͤΎ  
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