
 

˘̗̆̋̉̉ ̐̏ ˪ˏ˙ 
˜̑̏̎̋̉̎ ˫Ȣ ˚Ȣ 2010 

  ˴͔ͦͤͫͨͭ͟ ͔͟͡ͼ͙͚ ̑Φ ˹Φ ˽͙ͪͦͤͤ͊͟ ͒͡Ύ ͔͍ͫͭͯ͒ͤͭͦ м-н ͍ͯͪͫͦ͟ 

͔ͣͻ͙͊ͤͦ͟-͔͙ͣ͊ͭͣ͊ͭ;͔͎ͫͦͦ͟ ͺ͊ͯ͟͡Έ͔ͭͭ͊ ˸˥̂Σ ͔͔͙ͦͭ͒ͤ͡Ύ 

͔ͣͻ͙͙͊ͤ͟Φ ˿͍͙͙ͦͫͭ͊͡ ͔ͫͭͯ͒ͤͭ· ͔ͣͻ͙͊ͤͦ͟-͔͙ͣ͊ͭͣ͊ͭ;͔͎ͫͦͦ͟ 

ͺ͊ͯ͟͡Έ͔ͭͭ͊ - ˿ ͍͊ͨͯͤͦ ˴ΦˤΦ ͙ ˩͎ͦͪ·;͔͍ ˻Φ˻ 



˽͔͙͍͙͔ͪ͒ͫͦ͡ 

˽͔͔ͪ͒ ˤ͙͊ͣ ͔͙͗ͭ͡ ͔ͦͤͫͨͭ͟͟ ͔͟͡ͼ͙͚ ͨͦ ̏ˤ˸ ͙ ͎͙͍͙ͨͪͦͪ͊ͣͣͪͦ͊ͤΌ ͔͍ͫͭͯ͒ͤͭͦ ͔ͣͻ͙͊ͤͦ͟ ς 

͔͙ͣ͊ͭͣ͊ͭ;͔͎ͫͦͦ͟ ͺ͊ͯ͟͡Έ͔ͭͭ͊ ˸˥̂ ͙ͣΦ˶͍ͦͣͦͤͦͫͦ͊ ˿͍͊ͨͯͤͦ͊ ˴ΦˤΦ ͙ ˩͎ͦͪ·;͔͍͊ ˻Φ˻Φ ˴ͯͪͫ ͔͟͡ͼ͙͚ ͋·͡ 

ͨͪͦ;͙ͭ͊ͤ ˽͙ͪͦͤͤ͟·ͣ ͙͔̑ͪͣ ˹͙͔͍͙ͦ͊͟͡;͔ͣ ͫͦ н ͔͔ͫͣͫͭͪ͊ нллф ͎ͦ͒͊ ͨͦ о ͔͔ͫͣͫͭͪ нлмл ͎ͦ͒͊Φ 

ˢ͍ͭͦͪ· ͔ͤ͊͒ΌͭͫΎΣ ;ͭͦ ͒͊ͤͤ·͚ ͔ͦͤͫͨͭ͟͟  ͎͍͙ͨͦ͒ͦͭͦͭ ͔͍ͫͭͯ͒ͤͭͦ ͟ Ή͔͊ͣͤͯ͘͟Σ ͊ ͔ͭ͊͗͟ ͙ͨͦͤ͊ͦͣͭ͘͟ ͫ 

Ή͙ͭͣ ͍͔͔ͯ͊ͭ͟͡͡Έ͔͚ͤ΄͙ͣ ͙ ͙͔͔͔͚ͤͭͪͫͤ΄͙ͣ ͔͔ͨͪ͒ͣͭͦͣΦ  

ˮͤͺͦͪͣ͊ͼ͙ͦͤͤ·͔ ͔ͭͻ͎͙͙ͤͦͦ͡ ͍ ͤ͊΄͔ ͍͔ͪͣΎ Ύ͍͡ΎΌͭͫΎ ͔ͤͦͭΆ͔͔͚ͣͣͦ͡ ;͊ͫͭΈΌ ͤ͊΄͔͚ ͍͔͔͍͚ͨͦͫ͒ͤͤͦ 

͙͙͗ͤ͘Φ  

ˢ͍ͭͦͪ· ͎͋͊ͦ͒͊ͪ͡Ύͭ ˽͙ͪͦͤͤ͊͟ ͙̑ͪΎ ˹͙͔͍͙ͦ͊͟͡;͊ ͊͘ ͔ͪ͊ͪ͘΄͔͙͔ͤ ͟ ͔ͨ;͙͊ͭΣ ͔͍͔͙͔ͨͪ͒ͦͫͭ͊ͤ͡ 

͔͙ͣ͊ͭͪ͊͊͡Σ ͨͦͣͦ΅Έ ͍ ͔͙͍͙͙ͪ͒͊ͭͪͦ͊ͤ͟ ͔ͭͫͭ͊͟Φ ˴͎͙ͯ͊ͤ͊͡ ˤΦˢΦ ͊͘ ͨͦͣͦ΅Έ ͙ͨͪ ͦͺ͔͙͙ͦͪͣͤ͡ ͔͎ͫͦ 

͔͙ͣ͊ͭͪ͊͊͡Σ ͊ ͔ͭ͊͗͟ ͊͘ ͣͦͪ͊͡ΈͤͯΌ ͔ͨͦ͒͒ͪ͗ͯ͟ ͍ ͭ͊ͦͣ͟ ͔͔͎ͤͦͣ͟͡ ͔͔͒͡Σ ͊͟͟ ͔ͨ;͊ͭΈ ͔ͦͤͫͨͭ͊͟͟Φ 



I ͯ͟ ͪͫ 

ȭɇɌɘɊɡ ɳ1. 

ȰɃɛɂɡ ɎɐɆɇɍɞ ɒɇɚɇɏɊɡ ɉɂɆɂə. 
 

1) ʇʦʩʪʘʥʦʚʢʘ ʟʘʜʘʯʠ - ʯʪʦ ʥʫʞʥʦ ʩʜʝʣʘʪʴ ʠ ʯʪʦ ʜʦʣʞʥʦ ʧʦʣʫʯʠʪʴʩʷ. 
2) ʄʘʪʝʤʘʪʠʯʝʩʢʘʷ ʬʦʨʤʫʣʠʨʦʚʢʘ ʟʘʜʘʯʠ 
3) ʂʦʥʩʪʨʫʠʨʦʚʘʥʠʝ - ʚʳʙʦʨ ʤʝʪʦʜʘ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ 
    ʂ ʧʨʠʤʝʨʫ, ʧʨʦʚʝʨʢʘ ʫʩʪʦʡʯʠʚʦʩʪʠ: 

 
 
4) ʈʘʟʨʘʙʦʪʢʘ ʘʣʛʦʨʠʪʤʘ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ 
    ɺʦʧʨʦʩ ʩʪʦʠʤʦʩʪʠ, ʚʦʧʨʦʩ ʚʨʝʤʝʥʠ. 



ȭɇɌɘɊɡ ɳ2. 20.02.2010 
 

ʆʧʨʝʜʝʣʝʥʠʝ. ʋʩʪʦʡʯʠʚʘʷ ʟʘʜʘʯʘ ï ʵʪʦ ʟʘʜʘʯʘ, ʨʝʰʝʥʠʷ ʢʦʪʦʨʦʡ ʥʝ ʩʠʣʴʥʦ ʠʟʤʝʥʷʝʪʩʷ ʧʨʠ ʤʘʣʳʭ 
ʠʟʤʝʥʝʥʠʷʭ ʫʩʣʦʚʠʡ. ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʝʩʣʠ ʟʘʜʘʯʘ ʥʝ ʷʚʣʷʝʪʩʷ ʫʩʪʦʡʯʠʚʦʡ, ʪʦ ʦʥʘ ʥʝʫʩʪʦʡʯʠʚʘʷ. 
 
 
 
 
1) ʇʦʩʪʘʥʦʚʢʘ ʟʘʜʘʯʠ  => 2) ʄʘʪʝʤʘʪʠʯʝʩʢʘʷ ʬʦʨʤʫʣʘ =>                 
 
 
 
 
 
3) ʄʝʪʦʜ ʨʝʰʝʥʠʷ  => 4) ɸʣʛʦʨʠʪʤ ʨʝʰʝʥʠʷ => 
 
 
 
 
 5) ʂʦʜʠʨʦʚʘʥʠʝ ʧʨʦʛʨʘʤʤʳ => 6) ʆʪʣʘʜʢʘ ʧʨʦʛʨʘʤʤʳ => 7) ʊʝʩʪʠʨʦʚʘʥʠʝ ʧʨʦʛʨʘʤʤʳ => 8) ʀʩʧʳʪʘʥʠʝ 
ʧʨʦʛʨʘʤʤʳ 
 
ʉʨʝʜʩʪʚʘ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ: 
× ʇʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ ʚ ʤʘʰʠʥʥʳʭ ʢʦʜʘʭ. 
× ʇʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ ʥʘ ʷʟʳʢʝ ʘʩʩʝʤʙʣʝʨʘ 
× ʇʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ ʥʘ ʫʥʠʚʝʨʩʘʣʴʥʳʭ ʷʟʳʢʘʭ 

ʀʩʧʳʪʘʥʠʝ ʧʨʦʛʨʘʤʤʳ: 
× ʇʨʦʛʨʘʤʤʘ ʦʧʦʟʥʘʣʘ ʥʝʧʨʘʚʠʣʴʥʳʝ ʥʘʙʦʨʳ ʜʘʥʥʳʭ. 
× ʇʨʦʛʨʘʤʤʘ "ʫʧʘʣʘ" 
× ʇʨʦʛʨʘʤʤʘ ʨʘʙʦʪʘʝʪ. 



 

ȭɇɌɘɊɡ ɳ3. 22.02.2010.  

ȮɐɆɇɍɞ ɂɑɑɂɒɂɔɏɐ- ɑɒɐɅɒɂɎɎɏɐɅɐ ɐɃɇɓɑɇəɇɏɊɡ. 
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ʇʨʠʢʣʘʜʥʳʝ ʧʨʦʛʨʘʤʤʳ Java 

ʉʠʩʪʝʤʥʦʝ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ 
ʀʥʩʪʨʫʤʝʥʪʘʣʴʥʳʝ 
ʧʨʦʛʨʘʤʤʥʳʝ ʩʨʝʜʳ 
ʆʧʝʨʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ 

ʉʠʩʪʝʤʥʦʝ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ 

ʄʠʢʨʦʧʨʦʛʨʘʤʤʥʘʷ ʣʦʛʠʢʘ 

ʉʭʝʤʥʘʷ ʣʦʛʠʢʘ 

 
1) ɸʧʧʘʨʘʪʥʘʷ ʯʘʩʪʴ:  
  ʉʭʝʤʥʘʷ ʣʦʛʠʢʘ - ʥʝʢʦʪʦʨʳʝ ʤʘʰʠʥʥʳʝ ʧʨʦʛʨʘʤʤʳ, ʢʦʪʦʨʳʝ ʨʝʘʣʠʟʦʚʘʥʳ ʩʭʝʤʥʳʤ ʧʫʪʝʤ (ʥʘʧʨʠʤʝʨ, ʨʳʯʘʛ 
- ʧʦʣʦʞʝʥʠʷ 0 ʠ 1). ʉʦʦʪʚʝʪʩʪʚʫʝʪ ʘʧʧʘʨʘʪʥʦʡ ʯʘʩʪʠ. 
  ʄʠʢʨʦʧʨʦʛʨʘʤʤʥʘʷ ʣʦʛʠʢʘ - ʪʦ, ʯʪʦ ʟʘʰʠʪʦ ʚ ʩʘʤʦʤ ʧʨʦʮʝʩʩʦʨʝ. ʈʝʘʣʠʟʫʝʪ ʙʦʣʴʰʠʥʩʪʚʦ ʤʘʰʠʥʥʳʭ ʢʦʤʘʥʜ. 
  ~1950 ʤʘʰʠʥʳ ʠʤʝʣʠ ʧʨʦʩʪʳʝ ʢʦʤʘʥʜʳ (ʩʣʦʞʝʥʠʝ, ʫʤʥʦʞʝʥʠʝ)   => 
  ~1985 ʩʣʦʞʥʳʝ ʢʦʤʘʥʜʳ (ʩʠʩʪʝʤʘ ʤʘʣʳʭ ʕɺʄ ʫʩʣʦʞʥʝʥʘ ʜʦ ʧʨʝʜʝʣʘ - VAX // DEC)   => 
  ~2000 ʧʝʨʝʭʦʜ ʦʙʨʘʪʥʦ ʢ ʧʨʦʩʪʳʤ ʢʦʤʘʥʜʘʤ (ʧʨʦʮʝʩʩʦʨʳ ʩʝʤʝʡʩʪʚʘ RISC). ʆʜʥʘʢʦ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 1950, 
ʜʦʙʘʚʣʝʥ ʨʘʟʚʠʪʳʡ ʢʵʰ. 
 
2) ʉʠʩʪʝʤʥʦʝ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ - ʩʣʦʡ, ʢʦʪʦʨʳʡ ʜʝʣʘʝʪ ʩʠʩʪʝʤʥʦʝ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʯʝʤ-ʪʦ 
ʪʝʤ, ʯʝʤ ʤʳ ʝʛʦ ʭʦʪʝʣʠ ʙʳ ʝʛʦ ʚʠʜʝʪʴ. 
  ʆʧʝʨʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ - ʥʘʙʦʨ ʧʨʦʛʨʘʤʤ, ʪʝʩʥʦ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʱʠʭ ʩ ʞʝʣʝʟʦʤ (3 ʟʘʜʘʯʠ: ʚʠʨʪʫʘʣʠʟʘʮʠʷ 
ʨʝʩʫʨʩʦʚ, ʫʧʨʘʚʣʝʥʠʝ ʨʝʩʫʨʩʘʤʠ, ʫʧʨʘʚʣʝʥʠʝ  ʩʨʝʜʩʪʚʘʤʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʧʦʣʴʟʦʚʘʪʝʣʝʤ) 
  ʀʥʩʪʨʫʤʝʥʪʘʣʴʥʳʝ ʧʨʦʛʨʘʤʤʥʳʝ ʩʨʝʜʳ - ʢʦʤʧʠʣʷʪʦʨʳ, ʨʝʜʘʢʪʦʨʳ, ʟʘʛʨʫʟʯʠʢʠ ʠ ʪ.ʜ. ʏʠʩʪʦ ʣʦʛʠʯʝʩʢʠʡ ʩʣʦʡ. 
1) + 2) => ɺʠʨʪʫʘʣʴʥʘʷ ʚʳʯʠʩʣʠʪʝʣʴʥʘʷ ʩʠʩʪʝʤʘ, ʚʠʨʪʫʘʣʴʥʘʷ ʤʘʰʠʥʘ - ʪʦ, ʯʪʦ ʜʦʩʪʘʝʪʩʷ ʤʥʝ, ʢʘʢ 
ʧʦʣʴʟʦʚʘʪʝʣʶ. ʈʘʩʰʠʨʝʥʠʝ ʘʧʧʘʨʘʪʥʦʛʦ ʩʣʦʷ. 
  ʂʨʦʩʩʦʚʳʡ ʢʦʤʧʠʣʷʪʦʨ - ʢʦʤʧʠʣʷʪʦʨ, ʨʘʙʦʪʘʶʱʠʡ ʥʘ ʦʜʥʦʡ ʩʠʩʪʝʤʝ, ʥʦ ʩʦʟʜʘʶʱʠʡ ʧʨʦʛʨʘʤʤʳ ʜʣʷ ʜʨʫʛʦʡ. 
  ʉʠʩʪʝʤʳ ʚʠʨʪʫʘʣʴʥʳʭ ʤʘʰʠʥ - ʢʘʢ ʙʳ ʦʧʝʨʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ, ʥʝ ʧʨʝʜʥʘʟʥʘʯʝʥʥʘʷ ʜʣʷ ʨʘʙʦʪʳ ʥʘ 
ʧʦʣʴʟʦʚʘʪʝʣʷ. ʈʘʟʤʥʦʞʘʝʪ ʘʧʧʘʨʘʪʥʳʝ ʧʣʘʪʬʦʨʤʳ. 
 ɺʠʨʪʫʘʣʴʥʫʶ ʤʘʰʠʥʫ ʤʦʞʥʦ "ʜʦʩʪʨʘʠʚʘʪʴ" 
 
3) ʇʨʠʢʣʘʜʥʳʝ ʧʨʦʛʨʘʤʤʳ - ʪʝ, ʢʦʪʦʨʳʝ ʤʳ ʨʘʟʨʘʙʘʪʳʚʘʝʤ ʩʘʤʠ. 
 ʇʨʠʤʝʨ ʜʦʨʘʙʦʪʢʠ ʚʠʨʪʫʘʣʴʥʦʡ ʤʘʰʠʥʳ: ʤʳ ʩʦʟʜʘʣʠ ʧʨʠʢʣʘʜʥʫʶ ʧʨʦʛʨʘʤʤʫ. ɼʨʫʛʦʡ ʧʦʣʴʟʦʚʘʪʝʣʴ ʚʟʷʣ ʝʝ ʠ 
ʨʘʙʦʪʘʝʪ ʪʦʣʴʢʦ ʩ ʥʝʡ ʠ ʙʦʣʴʰʝ ʥʠ ʩ ʯʝʤ. => ʜʣʷ ʥʝʛʦ ʚʠʨʪʫʘʣʴʥʘʷ ʤʘʰʠʥʘ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʚʘʰʫ ʧʨʦʛʨʘʤʤʫ. 
ʇʦʣʫʯʘʝʪʩʷ "ʥʦʚʘʷ " ʚʠʨʪʫʘʣʴʥʘʷ ʤʘʰʠʥʘ (ʚʠʨʪʫʘʣʴʥʘʷ ʤʘʰʠʥʘ + ʧʨʠʢʣʘʜʥʳʝ ʧʨʦʛʨʘʤʤʳ). 
Java - ʷʟʳʢ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ, ʥʘʧʦʤʠʥʘʶʱʠʡ ʉ, ʷʚʣʷʶʱʠʡʩʷ ʤʥʦʛʦʧʣʘʪʬʦʨʤʝʥʥʳʤ ʢʦʤʧʠʣʷʪʦʨʦʤ. 
ʂʦʤʧʠʣʷʪʦʨ ʩʦʟʜʘʝʪ ʥʝ ʤʘʰʠʥʥʳʡ ʢʦʜ, ʘ ʥʝʢʦʪʦʨʦʝ ʧʨʦʤʝʞʫʪʦʯʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ (ʘ+b => ab+  - 
ʧʨʝʜʪʨʘʥʩʣʷʮʠʦʥʥʳʡ ʢʦʜ). (Java - ʧʨʠʢʣʘʜʥʘʷ ʧʨʦʛʨʘʤʤʘ.) 



ȭɇɌɘɊɡ ɳ4. 06.03.2010. 

ȢɒɗɊɔɇɌɔɕɒɂ ɎɊɌɒɐɑɒɐɘɇɓɓɐɒɏɝɗ ɄɝəɊɓɍɊɔɇɍɞɏɝɗ ɓɊɓɔɇɎ. 
I) ʃʦʛʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʩʠʩʪʝʤʳ 

 

ʨʠʩ. 4.1 
 
 
ʇʨʦʮʝʩʩʦʨ  
× ʚʳʯʠʩʣʝʥʠʝ 
× ʫʧʨʘʚʣʝʥʠʡ ʧʨʦʮʝʩʩʦʤ ʚʳʯʠʩʣʝʥʠʷ 
× ʫʧʨʘʚʣʝʥʠʝ ʧʝʨʠʬʝʨʠʡʥʳʤ ʦʙʦʨʫʜʦʚʘʥʠʝʤ (ʇʆ - ʫʩʪʨʦʡʩʪʚʘ, ʥʘʭʦʜʷʱʠʝʩʷ ʚʥʫʪʨʠ ʧʨʦʮʝʩʩʦʨʘ, 
ʧʦʟʚʦʣʷʶʱʠʝ ʝʤʫ ʚʳʧʦʣʥʷʪʴ ʚʪʦʨʫʶ ʟʘʜʘʯʫ) 

 
ɿʘʤʝʯʘʥʠʝ: 
ɺ ʥʘʰʝʤ ʢʫʨʩʝ ʧʨʦʮʝʩʩʦʨ ʠ ʤʠʢʨʦʧʨʦʮʝʩʩʦʨ ï ʩʠʥʦʥʠʤʳ, ʠ ʭʦʪʷ ʠʩʪʦʨʠʯʝʩʢʠ ʵʪʦ ʥʝ ʪʘʢ, ʥʳʥʝ ʨʘʟʣʠʯʠʷ 
ʩʠʣʴʥʦ ʩʛʣʘʞʝʥʳ. 
 
ʇʘʤʷʪʴ (ʦʧʝʨʘʪʠʚʥʘʷ ʧʘʤʷʪʴ) 
× ʭʨʘʥʝʥʠʝ ʢʦʤʘʥʜ ʧʨʦʛʨʘʤʤʳ 
× ʭʨʘʥʝʥʠʝ ʜʘʥʥʳʭ 

ʆʧʝʨʘʪʠʚʥʘʷ - ʟʥʘʯʠʪ, ʯʪʦ ʧʘʤʷʪʴ ʭʨʘʥʠʪ ʢʦʤʘʥʜʳ ʠ ʜʘʥʥʳʝ ʣʠʰʴ ʥʘ ʚʨʝʤʷ ʚʳʧʦʣʥʝʥʠʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ 
ʧʨʦʛʨʘʤʤʳ. 
 
ʂʕʐ-ʧʘʤʷʪʴ 
× ʚʨʝʤʝʥʥʦʝ ʭʨʘʥʝʥʠʝ ʥʝʙʦʣʴʰʠʭ ʧʦʨʮʠʡ ʢʦʤʘʥʜ ʧʨʦʛʨʘʤʤʳ 
× ʚʨʝʤʝʥʥʦʝ ʭʨʘʥʝʥʠʝ ʥʝʙʦʣʴʰʠʭ ʧʦʨʮʠʡ ʜʘʥʥʳʭ 

 ʇʨʦʙʣʝʤʘ: ʧʨʦʮʝʩʩʦʨ ʤʦʞʝʪ ʨʘʙʦʪʘʪʴ ʥʘʤʥʦʛʦ ʙʳʩʪʨʝʝ, ʯʝʤ ʧʘʤʷʪʴ (ʘʣʛʦʨʠʪʤʳ ʦʙʨʘʱʝʥʠʷ ʢ ʧʘʤʷʪʠ) => 
ʈʝʰʝʥʠʝ: ʚʚʝʜʝʥʠʝ ʂʕʐ-ʧʘʤʷʪʠ. 

 
ʈʠʩ. 4.2 (ʧʨʦʛʨʘʤʤʘ ʩ ʚʳʜʝʣʝʥʥʳʤ ʦʙʲʝʤʦʤ ʢʦʤʘʥʜ ʠ ʜʘʥʥʳʭ, ʠʩʧʦʣʴʟʫʶʱʠʭ ʂʕʐ) 
 
 ʇʨʦʮʝʩʩʦʨ, ʥʘ ʩʘʤʦʤ ʜʝʣʝ, ʥʝ ʟʥʘʝʪ ʂʕʐ-ʧʘʤʷʪʠ. ʆʙʨʘʱʝʥʠʝ ʠʜʝʪ ʢ ʦʧʝʨʘʪʠʚʥʦʡ 
ʧʘʤʷʪʠ, ʥʦ ʩ ʧʦʤʦʱʴʶ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʘʣʛʦʨʠʪʤʦʚ ʩʥʘʯʘʣʘ ʧʨʦʚʝʨʷʝʪʩʷ ʥʘ 
ʥʘʣʠʯʠʝ ʥʝʦʙʭʦʜʠʤʦʛʦ ʚ ʂʕʐ. ʆʜʥʘʢʦ, ʝʩʣʠ ʚ ʂʕʐ ʥʝʪ ʥʘʤ ʥʝʦʙʭʦʜʠʤʦʛʦ, ʵʪʦ 
ʟʘʡʤʝʪ ʦʧʨʝʜʝʣʝʥʥʦʝ, ʥʝʤʘʣʦʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʚʳʧʦʣʥʝʥʠʝʤ ʦʧʝʨʘʮʠʡ, ʚʨʝʤʷ. 
 --> - ʧʦʪʦʢ ʢʦʤʘʥʜ; <=> - ʜʚʫʥʘʧʨʘʚʣʝʥʥʳʡ ʧʦʪʦʢ ʜʘʥʥʳʭ 
 ʇʦʪʦʢ ʜʘʥʥʳʭ ʜʚʫʥʘʧʨʘʚʣʝʥ ʪʘʢ ʢʘʢ, ʧʦʣʫʯʠʚ ʜʘʥʥʳʝ ʠ ʚʳʧʦʣʥʠʚ ʦʧʝʨʘʮʠʶ, ʤʳ 
ʧʦʣʦʞʠʤ ʦʙʨʘʪʥʦ ʚ ʧʘʤʷʪʴ ʨʝʟʫʣʴʪʘʪ. 
 ʆʜʥʦʥʘʧʨʘʚʣʝʥʥʳʝ ʢʦʤʘʥʜʳ - ʧʨʦʛʨʘʤʤʳ, ʧʨʦʩʪʦ ʚʳʧʦʣʥʷʶʱʠʝʩʷ (ʥʘʧʨʠʤʝʨ, 
ʩʦʟʜʘʶʱʠʝ ʩʝʙʝ ʧʦʜʦʙʥʳʝ ʧʨʦʛʨʘʤʤʳ) 
 
ʋʩʪʨʦʡʩʪʚʦ ʫʧʨʘʚʣʝʥʠʷ ʧʝʨʠʬʝʨʠʡʥʳʤ ʦʙʦʨʫʜʦʚʘʥʠʝʤ 

 ɽʩʣʠ ʝʩʪʴ ʧʨʦʛʨʘʤʤʘ, ʢʦʤʘʥʜʘ ʩʧʦʩʦʙʥʘʷ ʥʘʧʨʷʤʫʶ ʠʩʧʦʣʴʟʦʚʘʪʴ ʫʩʪʨʦʡʩʪʚʦ, ʪʦ ʪʘʢʦʝ ʫʩʪʨʦʡʩʪʚʦ 
ʥʘʟʳʚʘʝʪʩʷ ʚʥʫʪʨʝʥʥʠʤ. ɽʩʣʠ ʥʝʪ, ʪʦ ʚʥʝʰʥʠʤ. 
× ʩʦʛʣʘʩʦʚʘʥʠʝ ʬʦʨʤʘʪʦʚ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʜʘʥʥʳʭ (ʬʦʨʤʘʪʦʚ, ʧʨʠʥʷʪʳʭ ʧʨʦʮʝʩʩʦʨʦʤ ʠ ʫʩʪʨʦʡʩʪʚʦʤ) - 
ʧʝʨʝʚʦʜ ʜʘʥʥʳʭ ʠʟ ʦʜʥʦʛʦ ʬʦʨʤʘʪʘ ʚ ʜʨʫʛʦʡ, ʧʨʠ ʧʝʨʝʙʨʦʩʢʝ ʜʘʥʥʳʭ ʠʟ ʦʜʥʦʡ ʧʨʦʛʨʘʤʤʳ ʚ ʜʨʫʛʫʶ. 

× ʩʦʛʣʘʩʦʚʘʥʠʝ ʩʢʦʨʦʩʪʝʡ ʨʘʙʦʪʳ ʧʨʦʮʝʩʩʦʨʘ ʠ ɺʋ (ʙʫʬʝʨ) 
× ʢʦʥʪʨʦʣʴ ʥʘʜ ʨʘʙʦʪʦʡ ɺʋ - ʛʦʪʦʚʥʦʩʪʴ ʠ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʴ ʜʘʥʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ, ʚʦ ʤʥʦʛʠʭ 
ʫʩʪʨʦʡʩʪʚʘʭ, ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʠʭ ʩʪʨʦʝʥʠʷ, ʝʩʪʴ ʵʣʝʤʝʥʪʳ, ʜʦʩʪʫʧʥʳʝ ʠ ʥʝʜʦʩʪʫʧʥʳʝ ʜʣʷ ʧʨʦʛʨʘʤʤʳ. 
ʅʘʩ ʙʫʜʫʪ ʠʥʪʝʨʝʩʦʚʘʪʴ ʪʦʣʴʢʦ ʜʦʩʪʫʧʥʳʝ ʵʣʝʤʝʥʪʳ. 



  ʋʋʇʆ - ʦʙʳʯʥʦ ʥʘʟʳʚʘʝʪʩʷ ʢʦʥʪʨʦʣʣʝʨ ʠʣʠ ʘʜʘʧʪʝʨ.  
  ʋʋʇʆ ʥʝ ʚʩʝʛʜʘ ʚ ʩʦʩʪʦʷʥʠʠ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʚʳʧʦʣʥʠʪʴ ʟʘʜʘʯʠ, ʧʝʨʝʜ ʥʠʤ ʩʪʦʷʱʠʝ => ʩʫʱʝʩʪʚʫʶʪ 
ʩʧʝʮʠʘʣʴʥʳʝ ʧʨʦʛʨʘʤʤʳ, ʠʩʧʦʣʴʟʫʶʱʠʝʩʷ ʜʣʷ ʦʙʩʣʫʞʠʚʘʥʠʷ ɺʋ (ʜʨʘʡʚʝʨʳ). 
 
ʇʨʷʤʦʡ ʜʦʩʪʫʧ ʢ ʆʇ ʩʦ ʩʪʦʨʦʥʳ ɺʋ  (ʧʫʥʢʪʠʨʥʘʷ ʣʠʥʠʷ ʥʘ ʨʠʩ. 4.1) 
× ʢʦʥʪʨʦʣʣʝʨʳ ʧʨʷʤʦʛʦ ʜʦʩʪʫʧʘ ʢ ʧʘʤʷʪʠ (Direct Memory Access - DMA) - ʥʝ ʚʦʟʣʘʛʘʶʪʩʷ ʢʦʥʪʨʦʣʴʥʳʝ ʠ 
ʚʳʯʠʩʣʠʪʝʣʴʥʳʝ ʬʫʥʢʮʠʠ, ʪʦʣʴʢʦ ʧʝʨʝʩʳʣʢʘ ʜʘʥʥʳʭ 

× ʧʨʦʮʝʩʩʦʨʳ ʚʚʦʜʘ/ʚʳʚʦʜʘ - ʧʝʨʝʩʳʣʢʘ ʜʘʥʥʳʭ, ʢʦʥʪʨʦʣʴ, ʚʳʯʠʩʣʝʥʠʝ 
× ʢʘʥʘʣʳ ʚʚʦʜʘ/ʚʳʚʦʜʘ (ʧʦʥʷʪʠʝ ʠʟ ʩʠʩʪʝʤ ʢʦʣʣʝʢʪʠʚʥʦʛʦ ʜʦʩʪʫʧʘ) 
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ȴɊɑɝ Ɋ ɗɂɒɂɌɔɇɒɊɓɔɊɌɊ ɎɊɌɒɐɑɒɐɘɇɓɓɐɒɐɄ. 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʤʠʢʨʦʧʨʦʮʝʩʩʦʨʦʚ: 
× ʈʘʟʨʷʜʥʦʩʪʴ 
× ʏʘʩʪʦʪʘ ʩʠʥʭʨʦʥʠʟʘʮʠʠ 
× ʆʨʛʘʥʠʟʘʮʠʷ ʩʠʩʪʝʤʳ ʢʦʤʘʥʜ 

 
ʈʘʟʨʷʜʥʦʩʪʴ ʤʠʢʨʦʧʨʦʮʝʩʩʦʨʘ (ʨʘʟʨʷʜʥʦʩʪʴ ʚʥʫʪʨʝʥʥʠʭ ʨʝʛʠʩʪʨʦʚ ʧʨʦʮʝʩʩʦʨʘ) 

 
ʨʠʩ.5.1 (ʩʚʷʟʴ ʧʨʦʮʝʩʩʦʨʘ ʠ ʆʇ) ɺʥʫʪʨʠ ʢʘʞʜʦʛʦ ʧʨʦʮʝʩʩʦʨʘ ʩʫʱʝʩʪʚʫʝʪ ʥʝʢʦʪʦʨʦʝ ʢʦʣ-ʚʦ ʨʝʛʠʩʪʨʦʚ 
 
 ʉʠʩʪʝʤʥʘʷ ʰʠʥʘ - ʥʝ ʙʦʣʝʝ ʯʝʤ ʥʘʙʦʨ ʧʨʦʚʦʜʦʚ. ʈʘʟʨʷʜʥʦʩʪʴ=16 => ʚ ʰʠʥʝ 16 ʧʨʦʚʦʜʦʚ, ʠ ʪ.ʜ. 
 ʈʘʟʨʷʜ = ʠʥʬʦʨʤʘʮʠʦʥʥʳʡ ʙʠʪ (ʠʩʪʦʨʠʯʝʩʢʠ - 8 ʨʘʟʨʷʜʦʚ (+ʨʠʩ.5.2) -> 16 ʨ. -> 32 ʨ. -> || 48 p. || -> 64 p. -> || 
80 p. ||) 
 80 ʨʘʟʨʷʜʦʚ ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʳʯʠʩʣʝʥʠʝ ʩ 24 ʟʥʘʢʘʤʠ ʧʦʩʣʝ ʟʘʧʷʪʦʡ. 

 
ʈʠʩ. 5.2. 
 
ʏʘʩʪʦʪʘ ʩʠʥʭʨʦʥʠʟʘʮʠʠ 

 ʈʠʩ. 5.3. 



 ʊʘʢʪʦʚʳʡ ʛʝʥʝʨʘʪʦʨ - (ʩ ʥʘʰʝʡ ʪʦʯʢʠ ʟʨʝʥʠʷ) ʵʪʦ ʯʘʩʳ. ɺʩʝ ʩʦʙʳʪʠʷ ʚ ʧʨʦʮʝʩʩʦʨʝ ʤʦʛʫʪ ʧʨʦʠʩʭʦʜʠʪʴ ʪʦʣʴʢʦ 
ʥʘ ʫʜʘʨʳ ʵʪʠʭ "ʯʘʩʦʚ", ʚʥʝ ʵʪʦʛʦ ʩʠʛʥʘʣʘ ʥʝʪ ʥʠʯʝʛʦ ʠ ʙʳʪʴ ʥʝ ʤʦʞʝʪ. 
 ʇʦʚʳʰʝʥʠʝ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ: 
× ʇʦʚʳʰʝʥʠʝ ʯʘʩʪʦʪʳ ʩʠʥʭʨʦʥʠʟʘʮʠʠ (4ʄɻʮ ------------> ~4ɻɻʮ) 
× ʋʢʨʫʧʥʝʥʠʝ "ʵʣʝʤʝʥʪʘʨʥʳʭ" ʦʧʝʨʘʮʠʡ (ʨʠʩ.5.4). ʉʫʱʝʩʪʚʫʶʪ ʧʨʦʮʝʩʩʦʨʳ, ʢʦʪʦʨʳʝ ʟʘ 1 ʫʜʘʨ ʯʘʩʦʚ 
ʚʳʧʦʣʥʷʶʪ 4 ʦʧʝʨʘʮʠʠ. 

 
ʆʨʛʘʥʠʟʘʮʠʷ ʩʠʩʪʝʤʳ ʢʦʤʘʥʜ 
× ʉʢʦʣʴʢʦ ʦʧʝʨʘʥʜʦʚ ʠʤʝʝʪ ʦʜʥʘ ʢʦʤʘʥʜʘ? (ʀʥʪʫʠʪʠʚʥʦ - 3.)   
 
(ʆʧʝʨʘʥʜʳ - ʥʝʢʦʪʦʨʳʝ ʦʙʲʝʢʪʳ, ʥʘʜ ʢʦʪʦʨʳʤʠ ʚʳʧʦʣʥʷʶʪʩʷ ʢʘʢʠʝ-ʪʦ ʜʝʡʩʪʚʠʷ (c = a+b), ʭʨʘʥʷʪʩʷ ʚ ʆʇ.) 
 
× ʂʘʢʠʝ ʜʝʡʩʪʚʠʷ ʚʳʧʦʣʥʷʝʪ ʦʜʥʘ ʢʦʤʘʥʜʘ? (ʉʣʦʞʝʥʠʝ - ʦʜʥʦ ʜʝʡʩʪʚʠʝ, ʘ ɺʳʯʠʩʣʝʥʠʝ 
ʪʨʠʛʦʥʦʤʝʪʨʠʯʝʩʢʦʡ ʬʫʥʢʮʠʠ - ʤʥʦʛʦ.) 

× ʏʪʦ ʷʚʣʷʝʪʩʷ ʦʧʝʨʘʥʜʦʤ ʢʦʤʘʥʜʳ? 

 
ʨʠʩ.5.4. 
 
ʅʘʧʨʠʤʝʨ, ʦʧʝʨʘʥʜʦʤ ʢʦʤʘʥʜʳ ʤʦʞʝʪ ʪʦʣʴʢʦ ʘʨʛʫʤʝʥʪ, ʟʘʛʨʫʞʝʥʥʳʡ ʚ ʨʝʛʠʩʪʨ (ʢʪʦ ʚʳʧʦʣʥʷʝʪ ʜʝʡʩʪʚʠʝ 
ʟʘʛʨʫʟʢʠ) 
× ɺʥʫʪʨʝʥʥʠʡ ʧʘʨʘʣʣʝʣʠʟʤ ï ʢʦʥʚʝʡʝʨʠʟʘʮʠʷ 

 
ʂʦʣʠʯʝʩʪʚʦ ʦʧʝʨʘʥʜʦʚ ʚ ʢʦʤʘʥʜʝ 
  ʊʨʝʭʘʜʨʝʩʥʘʷ ʢʦʤʘʥʜʘ 

 
    ʨʠʩ.5.5. ʂʦʜ ʦʧʝʨʘʮʠʠ. Destination source 
  ɼʚʫʭʘʜʨʝʩʥʘʷ ʢʦʤʘʥʜʘ 

 
    ʨʠʩ.5.6. ʅʘ ʨʠʩʫʥʢʝ: Op1\ʆʨ2 - ʦʧʝʨʘʥʜʳ 1 ʠ 2. 
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ʌʦʨʤʘʪ ʢʦʤʘʥʜʳ (ʢʦʣʠʯʝʩʪʚʦ ʦʧʝʨʘʥʜʦʚ ʚ ʢʦʤʘʥʜʝ) 

ʊʨʝʭʘʜʨʝʩʥʳʝ (ʩʤ. ʨʠʩ. 5.5) 
ɼʚʫʭʘʜʨʝʩʥʳʝ (ʩʤ. ʨʠʩ. 5.6) 

 ʨʠʩ. 6.1 
ʆʜʥʦʘʜʨʝʩʥʳʝ (ʨʠʩ. 6.1) => ʚʦʟʥʠʢʘʝʪ ʦʧʝʨʘʮʠʷ ʧʝʨʝʩʳʣʢʠ (Mem <- Ac), ʯʪʦʙʳ ʠʤʝʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʩʦʭʨʘʥʷʪʴ 
ʧʨʦʤʝʞʫʪʦʯʥʳʝ ʨʝʟʫʣʴʪʘʪʳ. ɽʩʣʠ ʜʘʥʥʘʷ ʦʧʝʨʘʮʠʷ ʟʘʥʠʤʘʝʪ ʥʝ ʩʣʠʰʢʦʤ ʤʥʦʛʦ ʚʨʝʤʝʥʠ, ʪʦ ʚ ʧʨʠʥʮʠʧʝ ʚʩʝ 
ʭʦʨʦʰʦ. 
ɹʝʟʘʜʨʝʩʥʘʷ (ʩʦʚʝʪʩʢʠʝ ʤʘʰʠʥʳ "ʕʣʴʙʨʫʩ") 

ʨʠʩ. 6.2 
ʉʪʵʢ - ʦʩʦʙʳʡ ʚʠʜ ʦʨʛʘʥʠʟʘʮʠʠ ʜʘʥʥʳʭ (ʨʠʩ. 6.2) Sp - ʩʪʵʢ-ʧʦʠʥʪʝʨ - ʫʢʘʟʘʪʝʣʴ ʚʝʨʰʠʥʳ ʩʪʵʢʘ (ʩʪʦʠʪ ʥʘ 
ʧʦʩʣʝʜʥʝʤ ʵʣʝʤʝʥʪʝ). 
 ʇʨʝʠʤʫʱʝʩʪʚʘ ʩʪʵʢʘ: ʠʤʝʶʪʩʷ ʤʘʢʩʠʤʫʤ ʜʚʘ ʦʧʝʨʘʥʜʘ, ʩʪʵʢ ʥʝ ʥʫʞʜʘʝʪʩʷ ʚ ʫʢʘʟʘʥʠʠ ʥʘ ʥʝʛʦ, ʥʝ ʚʦʟʥʠʢʘʝʪ 
ʬʨʘʛʤʝʥʪʘʮʠʠ ʧʘʤʷʪʠ. 
 ɹʝʟʘʜʨʝʩʥʳʝ ʤʘʰʠʥʳ ʤʦʛʫʪ ʙʳʪʴ ʨʝʘʣʠʟʦʚʘʥʳ ʥʘ ʠʜʝʝ ʩʪʵʢʘ (ʨʠʩ. 6.3)- ʚ ʩʪʵʢ ʚ ʦʧʨʝʜʝʣʝʥʥʦʤ ʧʦʨʷʜʢʝ 
ʙʫʜʫʪ ʩʢʣʘʜʳʚʘʪʴʩʷ ʚʩʝ ʦʧʝʨʘʥʜʳ ʠ ʬʫʥʢʮʠʠ. 
                                                                               
ʊʵʛʠ - (d - ʜʘʥʥʳʝ, ʠ c - ʢʦʜ, ʥʘ ʨʠʩʫʥʢʝ 6.3) - 
ʜʦʧʦʣʥʠʪʝʣʴʥʘʷ ʠʥʬʦʨʤʘʮʠʷ ʦ ʵʣʝʤʝʥʪʘʭ 
ʩʪʵʢʘ. 
 

ʊʨʘʥʩʣʷʮʠʷ ʧʨʠ ʧʦʤʦʱʠ ʩʪʵʢʘ (ʨʠʩ. 6.4) 
ʨʠʩ. 6.3 

 
"ʉʣʦʞʥʦʩʪʴ" ʩʠʩʪʝʤʳ ʢʦʤʘʥʜ 

ʆʧʝʨʘʮʠʠ ʥʘʜ ʮʝʣʳʤʠ ʠ ʚʝʱʝʩʪʚʝʥʥʳʤʠ ʯʠʩʣʘʤʠ 
ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʨʘʟʥʳʝ => ʥʝ ʩʫʱʝʩʪʚʫʝʪ ʧʨʦʮʝʩʩʦʨʘ, 
ʨʘʙʦʪʘʶʱʝʛʦ ʠ ʩ ʪʝʤʠ, ʠ ʩ ʜʨʫʛʠʤʠ ʧʦ ʦʜʥʦʤʫ ʘʣʛʦʨʠʪʤʫ. 
ʆʧʨʝʜʝʣʝʥʠʝ ʩʣʦʞʥʦʩʪʠ ʢʦʤʘʥʜʳ:  
 1) ʏʪʦ ʤʦʞʝʪ ʜʝʣʘʪʴ ʢʦʤʘʥʜʘ? 
 2) ʏʪʦ ʷʚʣʷʝʪʩʷ ʧʘʨʘʤʝʪʨʘʤʠ? 
 
 ʇʨʠʤʝʨ ʩʣʦʞʥʦʡ ʢʦʤʘʥʜʳ - ʢʦʧʠʨʦʚʘʥʠʝ, ʧʝʨʝʩʳʣʢʘ 
ʜʘʥʥʳʭ (ʨʠʩ. 6.5) 
 
 
 
 
 
 
 
 
 
 
ʨʠʩ. 6.4 



ʨʠʩ. 6.5 
 
ʆʪʚʝʪ ʢʦ ʚʪʦʨʦʤʫ ʚʦʧʨʦʩʫ: ʦʧʝʨʘʥʜʳ ʤʦʛʫʪ ʥʘʭʦʜʠʪʩʷ ʪʦʣʴʢʦ ʚ ʨʝʛʠʩʪʨʘʭ ʧʨʦʮʝʩʩʦʨʘ -> (ʫʩʣʦʞʥʝʥʠʝ) 
ʦʧʝʨʘʥʜʳ ʤʦʛʫʪ ʙʳʪʴ ʟʘʜʘʥʳ ʷʚʥʦ ʩʚʦʠʤʠ ʘʜʨʝʩʘʤʠ ʚ ʦʧʝʨʘʪʠʚʥʦʡ ʧʘʤʷʪʠ (Add a,b a<-a+b) => ʦʧʝʨʘʥʜʳ 
ʟʘʜʘʥʳ ʥʝʷʚʥʳʤʠ ʘʜʨʝʩʘʤʠ ʚ ʆʇ 

ʨʠʩ. 6.6 
CISC - Complex Instruction Set Computer - ʧʨʦʮʝʩʩʦʨ ʩʦ ʩʣʦʞʥʳʤʠ ʢʦʤʘʥʜʘʤʠ 
RISC - Reduced Instruction Set Computer - ʧʨʦʮʝʩʩʦʨ ʩ ʧʨʦʩʪʳʤʠ ʢʦʤʘʥʜʘʤʠ 
ʂʦʤʧʴʶʪʝʨʳ ʦʙʱʝʛʦ ʧʦʣʴʟʦʚʘʥʠʷ - ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʝ. "ʅʘʨʫʞʫ" ʪʦʨʯʠʪ CISC, ʥʦ ʧʨʦʮʝʩʩʦʨ ʚ ʦʩʥʦʚʥʦʤ 
ʨʘʙʦʪʘʝʪ ʧʦ RISC. 
 ʇʦʯʝʤʫ RISC-ʤʘʰʠʥʘ ʨʘʙʦʪʘʝʪ ʙʳʩʪʨʝʝ ? 
× ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʬʠʢʩʠʨʦʚʘʥʥʦʡ ʜʣʠʥʳ ʢʦʤʘʥʜ 
× ʥʘʣʠʯʠʝ ʢʦʥʚʝʡʝʨʘ ʢʦʤʘʥʜ 
× ʥʘʣʠʯʠʝ ʂʕʐ-ʧʘʤʷʪʠ ʜʣʷ ʢʦʤʘʥʜ ʠ ʜʘʥʥʳʭ 

ʂʦʥʚʝʡʝʨ ʢʦʤʘʥʜ (ʨʠʩ. 6.7ɸ ʠ ʨʠʩ. 6.7ɹ) 



  
 (ʨʠʩ. 6.7 - ʩʭʝʤʳ ɸ ʠ ɹ) 



 
ʃʝʢʮʠʷ ˉ7. 27.03.2010 

ʕʪʘʧʳ ʚʳʧʦʣʥʝʥʠʷ ʢʦʤʘʥʜ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʂʕʐ-ʧʘʤʷʪʠ. 
ʕʪʘʧʳ ʚʳʧʦʣʥʝʥʠʷ ʢʦʤʘʥʜʳ ï 6ʪʠ ʩʪʫʧʝʥʯʘʪʳʡ ʢʦʥʚʝʡʝʨ 

1) ɿʘʛʨʫʟʢʘ ʧʨʦʛʨʘʤʤʳ 
2) ɼʝʢʦʜʠʨʦʚʘʥʠʝ ʢʦʤʘʥʜʳ 
3) ɼʝʢʦʜʠʨʦʚʘʥʠʝ ʦʧʝʨʘʥʜʦʚ 
4) ɿʘʛʨʫʟʢʘ ʦʧʝʨʘʥʜʦʚ 
5) ɺʳʧʦʣʥʝʥʠʝ ʢʦʤʘʥʜʳ 
6) ʉʦʭʨʘʥʝʥʠʝ ʨʝʟʫʣʴʪʘʪʘ 

 
ʈʠʩ. 7.1 ï ʵʪʘʧʳ ʚʳʧʦʣʥʝʥʠʷ ʢʦʤʘʥʜʳ 

  
ɼʘʥʥʘʷ ʩʭʝʤʘ ʨʘʙʦʪʘʝʪ ʭʦʨʦʰʦ, ʧʦʢʘ ʢʦʥʚʝʡʝʨ ʥʝ ʙʫʜʝʪ ʜʘʚʘʪʴ ʩʙʦʝʚ ʠ ʩʦʚʝʨʰʘʪʴ ʦʩʪʘʥʦʚʢʠ. ʊʘʢ ʢʘʢ ʥʘ 
ʨʘʟʛʦʥ ʢʦʥʚʝʡʝʨʘ ʪʨʝʙʫʝʪʩʷ ʜʦʧʦʣʥʠʪʝʣʴʥʦʝ ʚʨʝʤʷ ʠ ʨʝʩʫʨʩʳ => ʥʝʦʙʭʦʜʠʤʦ ʨʘʟʦʙʨʘʪʴʩʷ ʩ ʧʨʠʯʠʥʘʤʠ 
ʦʩʪʘʥʦʚʢʠ ʢʦʥʚʝʡʝʨʘ. 
 ʆʩʥʦʚʥʳʝ ʧʨʠʯʠʥʳ ʦʩʪʘʥʦʚʢʠ ʢʦʥʚʝʡʝʨʘ: (ʪʠʧʳ ʢʦʥʬʣʠʢʪʦʚ ʧʨʠ ʨʘʙʦʪʝ ʢʦʥʚʝʡʝʨʘ ʢʦʤʘʥʜ) 
× ʩʪʨʫʢʪʫʨʥʳʝ ʢʦʥʬʣʠʢʪʳ 
× ʢʦʥʬʣʠʢʪʳ ʧʦ ʫʧʨʘʚʣʝʥʠʶ 
× ʢʦʥʬʣʠʢʪʳ ʧʦ ʜʘʥʥʳʤ 

 ʉʪʨʫʢʪʫʨʥʳʝ ʢʦʥʬʣʠʢʪʳ (ʠʩʧ. ʈʠʩ. 7.1b) 

 
ʈʠʩ. 7.1b 
 
ʂʘʞʜʳʡ ʵʪʘʧ ʚ ʢʦʥʚʝʡʝʨʥʦʡ ʩʭʝʤʝ ʪʨʝʙʫʝʪ ʢʘʢʠʭ-ʪʦ ʟʘʪʨʘʪ (ʚʨʝʤʷ, ʧʘʤʷʪʴ ʠ ʪ.ʜ.). T - ʚʨʝʤʷ, ʪʨʝʙʫʝʤʦʝ ʥʘ 
ʚʳʧʦʣʥʝʥʠʝ ʰʘʛʘ. 



ʄʳ ʚʠʜʠʤ ʨʘʟʥʦʩʪʴ ʚ ʚʳʧʦʣʥʝʥʠʠ ʰʘʛʦʚ. 
 ʆʜʥʘʢʦ ʵʬʬʝʢʪ ʵʪʠʭ ʟʘʜʝʨʞʝʢ ʥʝ ʦʢʘʟʳʚʘʝʪ ʩʠʣʴʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʙʳʩʪʨʦʜʝʡʩʪʚʠʝ ʩʭʝʤʳ. ʀ ʵʪʠ 
ʢʦʥʬʣʠʢʪʳ ʦʙʳʯʥʦ ʥʝ ʨʝʰʘʶʪʩʷ. ʄʳ ʦʪʚʦʜʠʤ ʜʣʷ ʚʩʝʭ ʰʘʛʦʚ ʦʙʱʝʝ ʚʨʝʤʷ (ʢʘʢ ʧʨʘʚʠʣʦ, ʫʩʨʝʜʥʝʥʥʦʝ) ʪʘʢʠʤ 
ʦʙʨʘʟʦʤ, ʯʪʦʙʳ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʠʪʫʘʮʠʡ ʚʨʝʤʷ ʚʳʧʦʣʥʝʥʠʷ ʰʘʛʘ ʝʛʦ ʙʳ ʥʝ ʧʨʝʚʳʰʘʣʦ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 
ʧʦʣʫʯʘʝʤ ʦʪʩʫʪʩʪʚʠʝ ʟʘʜʝʨʞʝʢ. 

 
ʈʠʩ. 7.2. 
 
ɹʳʚʘʶʪ ʩʠʪʫʘʮʠʠ, ʢʦʛʜʘ ʚʳʧʦʣʥʝʥʠʝ ʰʘʛʘ ʥʝ ʚʧʠʩʳʚʘʝʪʩʷ ʚ ʦʪʚʝʜʝʥʥʦʝ ʧʦʜ ʥʝʛʦ ʚʨʝʤʷ. ʅʦ ʨʝʰʘʪʴ ʜʘʥʥʳʝ 
ʧʨʦʙʣʝʤʳ ʥʝ ʚʳʛʦʜʥʦ ʠʟ ʚʦʧʨʦʩʦʚ ʩʪʦʠʤʦʩʪʠ. 

 
ʈʠʩ . 7.3. 
 ʂʦʥʬʣʠʢʪʳ ʧʦ ʫʧʨʘʚʣʝʥʠʶ (ʨʠʩ. 7.2 + ʨʠʩ. 7.3) 
Jmp ï çjumpè, ʢʦʤʘʥʜʘ ʧʝʨʝʭʦʜʘ. 
 ʇʨʦʙʣʝʤʘ ʢʦʤʘʥʜʳ ʧʝʨʝʭʦʜʘ ʚ ʪʦʤ, ʯʪʦ ʦʥʘ ʩʘʤʘ ʪʦʞʝ ʪʨʝʙʫʝʪ ʢʘʢʠʭ-ʪʦ ʰʘʛʦʚ. ʆʩʦʙʝʥʥʦ, ʝʩʣʠ ʵʪʦ ʫʩʣʦʚʥʳʡ 
ʧʝʨʝʭʦʜ. ʀ ʜʦʩʪʘʪʦʯʥʦ ʜʣʠʥʥʳʡ ʠ ʨʘʟʚʝʪʚʣʝʥʥʳʡ ʧʝʨʝʭʦʜ ʦʩʪʘʥʘʚʣʠʚʘʝʪ ʢʦʥʚʝʡʝʨ. 
ʂʦʥʬʣʠʢʪʳ ʫʧʨʘʚʣʝʥʠʷ ʚʳʟʚʘʥʳ ʢʦʤʘʥʜʘʤʠ ʧʝʨʝʜʘʯʠ ʫʧʨʘʚʣʝʥʠʷ (ʠʙʦ ʤʳ ʥʠʢʦʛʜʘ ʥʝ ʟʥʘʝʤ, ʢʫʜʘ ʤʳ 
ʧʦʧʘʜʝʤ). ɽʩʣʠ ʙʳ ʤʳ ʟʘʨʘʥʝʝ ʟʥʘʣʠ ʘʜʨʝʩ, ʧʨʦʙʣʝʤʳ ʙʳ ʥʝ ʩʪʦʷʣʦ.  
 

 
 
ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʩʧʦʩʦʙʳ ʨʘʟʨʝʰʝʥʠʷ ʵʪʠ ʧʨʦʙʣʝʤ ʩʦʩʪʦʷʪ ʚ ʧʨʝʜʩʢʘʟʘʥʠʠ ʘʜʨʝʩʦʚ 
ʧʝʨʝʭʦʜʦʚ (ʨʠʩ. 7.4): 
 ʇʨʦʚʦʜʠʪʩʷ ʘʥʘʣʠʟ ʚʝʨʦʷʪʥʦʩʪʠ ʧʨʦʭʦʞʜʝʥʠʷ ʧʦ ʪʦʤʫ, ʠʣʠ ʠʥʦʤʫ ʧʫʪʠ 
(ʩʦʚʨʝʤʝʥʥʳʡ ʧʨʦʮʝʩʩʦʨ ʠʤʝʝʪ ʦʪʜʝʣʴʥʳʝ ʤʦʜʫʣʠ ʧʦ ʧʨʝʜʩʢʘʟʘʥʠʶ ʥʘʧʨʘʚʣʝʥʠʷ 
ʧʝʨʝʭʦʜʘ ʠ ʜʦʩʪʠʛʘʶʪ 90 ï 95%). 
ʅʝʢʦʪʦʨʳʡ ʊʋʇʆʁ ʧʨʠʤʝʨ ï ʙʝʩʢʦʥʝʯʥʳʡ ʮʠʢʣ (ʨʠʩ. 7.5) 
 
 
 
 
 
 

 ʈʠʩ. 7.4. 
 
                                                                                                                      
                                                                                                                       
ʂʦʥʬʣʠʢʪʳ ʧʦ ʜʘʥʥʳʤ (ʨʠʩ. 7.6) 
ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʥʘʩ ʠʥʪʝʨʝʩʫʶʪ ʚʪʦʨʘʷ ʠ ʯʝʪʚʝʨʪʘʷ ʩʪʫʧʝʥʠ. 



ʉʫʪʴ ʢʦʥʬʣʠʢʪʘ: 
 - ʢʦʤʘʥʜʳ k ʠ k+2 ʨʘʙʦʪʘʶʪ ʩ ʦʜʥʠʤ ʠ ʪʝʤ ʞʝ ʵʣʝʤʝʥʪʦʤ ʜʘʥʥʳʭ 
 - ʢʦʤʘʥʜʘ k+2 ʚʳʧʦʣʥʠʣʘ ʟʘʛʨʫʟʢʫ ʨʘʥʴʰʝ, ʯʝʤ ʢʦʤʘʥʜʘ k                                                               ʈʠʩ. 7.5.           
ʟʘʧʠʩʘʣʘ ʩʚʦʡ ʨʝʟʫʣʴʪʘʪ 
 ɺ ʩʦʚʨʝʤʝʥʥʳʭ ʤʘʰʠʥʘʭ ʚʦʟʥʠʢʘʝʪ ʤʥʦʞʝʩʪʚʦ ʢʦʥʬʣʠʢʪʦʚ ʧʦ ʜʘʥʥʳʤ, ʪʘʢ ʢʘʢ ʯʘʩʪʦ ʧʨʦʛʨʘʤʤʳ 
ʚʳʧʦʣʥʷʶʪʩʷ ʥʝ ʚ ʩʪʨʦʛʦ ʫʩʪʘʥʦʚʣʝʥʥʦʤ ʧʦʨʷʜʢʝ (ʧʦʧʳʪʢʘ ʫʣʫʯʰʝʥʠʷ ʦʧʪʠʤʠʟʘʮʠʠ, ʘ ʪʘʢʞʝ ʚʥʫʪʨʝʥʥʠʡ 
ʧʘʨʘʣʣʝʣʠʟʤ ʧʨʦʮʝʩʩʦʨʘ) 
ʈʠʩ. 7.7 ï ʦʪʩʫʪʩʪʚʠʝ ʩʠʥʭʨʦʥʥʦʩʪʠ ʚ ʚʳʧʦʣʥʝʥʠʠ ʚʝʪʦʢ 
ɸʃʋ ï ʘʨʠʬʤʝʪʠʢʦ-ʣʦʛʠʯʝʩʢʦʝ ʫʩʪʨʦʡʩʪʚʦ ï ʚʳʧʦʣʥʷʝʪ ʚʩʝ ʦʩʥʦʚʥʳʝ ʧʨʦʮʝʩʩʳ ʚʳʯʠʩʣʝʥʠʡ.                                                               
 
 

                     
ʈʠʩ. 7.6.                                                                                                                        ʈʠʩ. 7.7. 
 
ʂʦʥʚʝʡʝʨʥʘʷ ʦʙʨʘʙʦʪʢʘ ʷʚʣʷʝʪʩʷ ʥʝʦʪʲʝʤʣʝʤʦʡ ʯʘʩʪʴʶ RISC-ʧʨʦʮʝʩʩʦʨʦʚ.  
 
ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʂʕʐ-ʧʘʤʷʪʠ (ʨʠʩ. 7.8) 

 
ʈʠʩ. 7.8. 
 
ʈʘʩʩʤʘʪʨʠʚʘʝʤ ʫʞʝ ʢʘʢ RISC, ʪʘʢ ʠ CISC ʧʨʦʮʝʩʩʦʨʳ. 
ʂʕʐ-ʧʘʤʷʪʴ ʠʤʝʝʪ ʚʳʩʦʢʫʶ ʩʢʦʨʦʩʪʴ ʦʙʨʘʱʝʥʠʷ, ʥʦ ʤʘʣʳʡ ʦʙʲʝʤ (ʢʩʪʘʪʠ, ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʧʨʦʮʝʩʩʦʨʘʭ 
ʠʩʧʦʣʴʟʫʝʪʩʷ ʂʕʐ-ʧʘʤʷʪʴ ʩ ʥʝʩʢʦʣʴʢʠʤʠ ʫʨʦʚʥʷʤʠ). 
ʀʟ ʩʝʢʮʠʡ ʤʳ ʦʪʦʙʨʘʞʘʝʤ ʜʘʥʥʳʝ ʥʘ ʂʕʐ-ʧʘʤʷʪʴ. ʉʠʪʫʘʮʠʷ, ʢʦʛʜʘ ʠʥʪʝʨʝʩʫʶʱʘʷ ʧʨʦʮʝʩʩʦʨ ʠʥʬʦʨʤʘʮʠʷ 
ʣʝʞʠʪ ʚ ʂʕʐ ʥʘʟʳʚʘʝʪʩʷ ʧʦʧʘʜʘʥʠʝʤ, ʦʙʨʘʪʥʘʷ ʩʠʪʫʘʮʠʷ ï ʧʨʦʤʘʭ (ʧʣʦʭʦ, ʪʘʢ ʢʘʢ ʧʦʣʫʯʘʝʤ ʤʥʦʞʝʩʪʚʝʥʥʳʝ 
ʦʙʨʘʱʝʥʠʷ ʢ ʂʕʐ-ʧʘʤʷʪʠ ʠ ʆʇ). 
 ɿʘʤʝʯʘʥʠʝ: ʚ ʩʦʚʨʝʤʝʥʥʳʭ Pentium ʦʪʩʫʪʩʪʚʫʝʪ ʂʕʐ-ʧʘʤʷʪʴ ʢʦʤʘʥʜ. ʂʦʤʘʥʜʳ ʨʘʩʢʣʘʜʳʚʘʶʪʩʷ ʥʘ 
ʧʨʦʩʪʝʡʰʠʝ. 



ȭɇɌɘɊɡ ɳ8. 3.04.2010  
ʆʨʛʘʥʠʟʘʮʠʷ ʦʩʥʦʚʥʦʡ ʧʘʤʷʪʠ 
ʂʦʥʮʝʧʮʠʷ ʘʜʨʝʩʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ 

ʈʠʩ. 8.1. 

ʈʠʩ. 8.2. 

ɸô  max ï ʥʦʤʝʨ ʩʘʤʦʡ ʧʦʩʣʝʜʥʝʡ ʷʯʝʡʢʠ ʬʠʟʠʯʝʩʢʦʡ ʧʘʤʷʪʠ. 
ɸôô max  - ʥʘʠʙʦʣʴʰʠʡ ʘʜʨʝʩ, ʢʦʪʦʨʳʡ ʤʦʞʝʪ ʙʳʪʴ ʦʙʨʘʙʦʪʘʥ. 

 
ʈʠʩ. 8.3. 

× ɸô max  =  ɸôô max 

× ɸô max  >  ɸôô max 

× ɸô max  <<  ɸôô max  



ɺʠʨʪʫʘʣʴʥʘʷ ʧʘʤʷʪʴ 

 
ʈʠʩ. 8.4 
 
1 ʂʙ = 1024ʙʘʡʪʘ 
1 ʄʙ = 1024 ʂʙ 
1 ɻʙ = 1024 ʄʙ 
 
ʈʠʩ. 8.3. ï ɺ ʨʝʛʠʩʪʨʘʭ ʧʨʦʮʝʩʩʦʨʘ ʭʨʘʥʷʪʩʷ ʤʘʰʠʥʥʳʝ ʩʣʦʚʘ 

 
ʈʠʩ. 8.5. 
 
ʏʪʦ ʪʘʢʦʝ ʘʜʨʝʩ ʩʣʦʚʘ: 
× ɿʘ ʘʜʨʝʩ ʩʣʦʚʘ ʧʨʠʥʠʤʘʝʪʩʷ ʘʜʨʝʩ ʝʛʦ ʤʣʘʜʰʝʛʦ ʙʘʡʪʘ (Intelé) 
× ɿʘ ʘʜʨʝʩ ʩʣʦʚʘ ʧʨʠʥʠʤʘʝʪʩʷ ʘʜʨʝʩ ʝʛʦ ʩʪʘʨʰʝʛʦ ʙʘʡʪʘ (Motorola; Power PC) 

ʃʦʛʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʂʕʐ ï ʧʘʤʷʪʠ 
ʄʥʦʛʦʫʨʦʚʥʝʚʘʷ ʦʨʛʘʥʠʟʘʮʠʷ ʧʘʤʷʪʠ 

 
ʈʠʩ. 8.6.



  

ȭɇɌɘɊɡ ɳ9. 10.04.2010 

 
ʄʳ ʤʦʞʝʤ ʧʦʩʪʫʣʠʨʦʚʘʪʴ ʧʦ ʢʨʘʡʥʝʡ ʤʝʨʝ ʜʚʘ ʦʩʥʦʚʥʳʭ ʨʘʩʩʫʞʜʝʥʠʷ ʧʦ ʦʨʛʘʥʠʟʘʮʠʠ ʧʘʤʷʪʠ. 
1-ʦʝ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ ʚʩʷʢʠʡ ʵʣʝʤʝʥʪ ʜʘʥʥʳʭ ʩ ʙʦʣʝʝ ʚʳʩʦʢʦʛʦ ʫʨʦʚʥʷ ʤʦʞʝʪ ʙʳʪʴ ʥʘʡʜʝʥ ʥʘ 
ʚʩʝʭ ʥʠʞʥʠʭ ʫʨʦʚʥʷʭ. (ʅʝʢʘʷ ʢʦʧʠʷ ʙʦʣʝʝ ʥʠʟʢʦʛʦ ʫʨʦʚʥʷ) 
2-ʦʝ, ʝʩʣʠ ʢʘʢʦʡ-ʪʦ ʵʣʝʤʝʥʪ ʥʝ ʥʘʡʜʝʥ ʥʘ ʙʦʣʝʝ ʚʳʩʦʢʠʭ ʫʨʦʚʥʷʭ, ʪʦ ʦʥ ʧʨʠʩʫʪʩʪʚʫʝʪ ʥʘ ʙʦʣʝʝ 
ʥʠʟʢʠʭ. 
ɼʝʣʘʝʤ ʦʩʪʘʥʦʚʢʫ, ʧʨʦʠʟʚʦʜʠʤ ʧʦʠʩʢ ʵʣʝʤʝʥʪʘ ʚʦ ʚʪʦʨʠʯʥʦʡ ʧʘʤʷʪʠ. 
ʂʵʰ ʧʘʤʷʪʴ ï ʝʜʠʥʠʮʘ ʢʠʣʦʙʘʡʪ. ɺʥʝʰʥʷʷ ʧʘʤʷʪʴ ʠʟʤʝʨʷʝʪʩʷ ʚ ʩʦʪʥʠ. ʆʧ ʛʠʛʘʙʘʡʪʘʤʠ. ɼʠʩʢʦʚʳʝ 
ʥʘʢʦʧʠʪʝʣʠ(ʚʥʝʰʥʠʝ) ʥʝʦʛʨʘʥʠʯʝʥʥʳ. 
ʆʩʥʦʚʥʳʝ ʨʘʟʣʠʯʠʷ ʦʩʥʦʚʳʚʘʶʪʩʷ ʥʘ ʘʜʨʝʩʘʮʠʠ.  
 
ʈʘʙʦʪʘ ʩ ʘʜʨʝʩʘʤʠ 

 
1. ɺ ʤʘʰʠʥʥʳʭ ʢʦʤʘʥʜʘʭ ʠʩʧʦʣʴʟʫʶʪʩʷ ʥʝʬʠʟʠʯʝʩʢʠʝ ʘʜʨʝʩʘ(ʚʠʨʪʫʘʣʴʥʳʝ ʠ ʣʦʛʠʯʝʩʢʠʝ). 
2. ɺʥʫʪʨʠ ʧʨʦʮʝʩʩʦʨʘ ʩʫʱʝʩʪʚʫʝʪ ʥʝʢʘʷ ʣʦʛʠʢʘ ʪʨʘʥʩʣʷʮʠʠ ʘʜʨʝʩʦʚ (ʣʦʛʠʯʝʩʢʠʡ ʘʜʨʝʩ 
ʧʨʝʚʨʘʱʘʝʪ ʚ ʬʠʟʠʯʝʩʢʠʡ). (ʈʠʩ 9.1) 

3. ʇʨʦʮʝʩʩʦʨ ʦʙʱʘʝʪʩʷ ʢ ʆʇ ʧʦ ʩʬʦʨʤʠʨʦʚʘʥʥʦʤʫ ʬʠʟʠʯʝʩʢʦʤʫ ʘʜʨʝʩʫ. 
4. ʂʦʥʪʨʦʣʣʝʨ ʢʵʰ-ʧʘʤʷʪʠ ʧʝʨʝʭʚʘʪʳʚʘʝʪ ʬʠʟʠʯʝʩʢʠʡ ʘʜʨʝʩ. 
5. ʇʨʠ ʥʘʣʠʯʠʠ ʥʫʞʥʦʛʦ ʵʣʝʤʝʥʪʘ ʜʘʥʥʳʭ ʚ ʢʵʰ ʧʘʤʷʪʠ ʥʝʤʝʜʣʝʥʥʦ ʧʝʨʝʜʘʝʪʩʷ ʚ ʧʨʦʮʝʩʩʦʨ. 
6. ʇʨʠ ʦʪʩʫʪʩʪʚʠʠ ʥʫʞʥʦʛʦ ʵʣʝʤʝʥʪʘ ʚ ʜʘʥʥʳʭ ʚ ʢʵʰ ʝʛʦ ʥʫʞʥʦ ʠʩʢʘʪʴ ʥʘ ʙʦʣʝʝ ʥʠʟʢʠʭ ʫʨʦʚʥʷʭ. 

 

 
ʈʠʩ. 9.1. 
 
ʇʦʧʘʜʘʥʠʝ(hit): ʕʣʝʤʝʥʪ ʜʘʥʥʳʭ ʥʘʡʜʝʥ ʚ ʢʵʰ. 
ʇʨʦʤʘʭ(miss): ʵʣʝʤʝʥʪʘ ʜʘʥʥʳʭ ʚ ʢʵʰ ʧʘʤʷʪʠ ʥʝʪ. 
ʂʦʵʬʬʠʮʠʝʥʪ ʧʦʧʘʜʘʥʠʷ(hit ratio): ʦʙʱʝʝ ʦʪʥʦʰʝʥʠʝ ʯʠʩʣʘ ʧʦʧʘʜʘʥʠʡ ʢ ʦʙʱʝʤʫ ʯʠʩʣʫ ʦʙʨʘʱʝʥʠʡ. 
ʇʦʪʝʨʠ ʥʘ ʧʨʦʤʘʭ(miss penalty): ʚʨʝʤʷ, ʟʘʪʨʘʯʝʥʥʦʝ ʥʘ ʜʦʩʪʫʧ ʢ ʵʣʝʤʝʥʪʫ ʜʘʥʥʳʭ ʚ ʩʣʫʯʘʝ 
ʧʨʦʤʘʭʘ. 
 
ɿʘʜʘʯʠ ʣʦʛʠʯʝʩʢʦʛʦ ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʷ ʢʵʰ-ʧʘʤʷʪʠ: 
 
× ʄʘʢʩʠʤʠʟʘʮʠʷ ʢʦʵʬʬʠʮʠʝʥʪʘ ʧʦʧʘʜʘʥʠʷ 
× ʄʠʥʠʤʠʟʘʮʠʷ ʚʨʝʤʝʥʠ ʧʨʦʚʝʨʢʠ ʥʘ ʧʨʦʤʘʭ. 
× ʄʠʥʠʤʠʟʘʮʠʷ ʧʦʪʝʨʠ ʥʘ ʧʨʦʤʘʭ. 
× ɺʳʙʦʨ ʩʪʨʘʪʝʛʠʠ ʟʘʧʫʩʢʘ. 

 
 
ʄʦʜʝʣʴ ʨʘʙʦʪʳ ʢʵʰ-ʧʘʤʷʪʠ ʦʧʨʝʜʝʣʷʝʪʩʷ 3 ʩʪʨʘʪʝʛʠʷʤʠ: 
1. ʉʪʨʘʪʝʛʠʷ ʨʘʟʤʝʱʝʥʠʷ ʠ  ʜʦʩʪʫʧʘ: 
     ɻʜʝ ʨʘʟʤʝʱʘʪʴ ʚ ʢʵʰ ʵʣʝʤʝʥʪʳ ʜʘʥʥʳʭ ʠ ʢʘʢ ʠʭ ʥʘʡʪʠ. 
2.ʉʪʨʘʪʝʛʠʷ ʟʘʤʝʱʝʥʠʷ: 

  ʂʘʢʦʡ ʙʣʦʢ  ʟʘʤʝʱʘʪʴ ʚ ʩʣʫʯʘʝ ʧʨʦʤʘʭʘ. 
1. ʉʪʨʘʪʝʛʠʷ ʟʘʧʠʩʠ. 

 
 ʉʪʨʘʪʝʛʠʷ ʨʘʟʤʝʱʝʥʠʷ ʠ ʜʦʩʪʫʧʘ ʦʧʨʝʜʝʣʷʝʪ ʦʩʥʦʚʥʫʶ ʤʦʜʝʣʴ ʢʵʰ-ʧʘʤʷʪʠ. 

1. ʂʵ-hʧʘʤʷʪʴ ʩ ʧʨʷʤʳʤ ʦʪʦʙʨʘʞʝʥʠʝʤ. ʈʘʟʤʝʱʘʷ ʵʣʝʤʝʥʪ ʜʘʥʥʳʭ, ʥʝ ʠʤʝʝʤ ʚʦʟʤʦʞʥʦʩʪʠ 
ʚʳʙʦʨʘ. ɼʣʷ ʢʘʞʜʦʛʦ ʵʣʝʤʝʥʪʘ ʤʝʩʪʦ ʬʠʢʩʠʨʦʚʘʥʦ. 



ʈʠʩ 9.2 
 
ɺʩʷʢʠʡ ʙʣʦʢ ʧʘʤʷʪʠ ʠʭ ʦʧʝʨʘʪʠʚʥʳʭ ʜʘʥʥʳʭ ʤʦʞʝʪ ʨʘʟʤʝʱʘʪʴʩʷ ʥʘ ʩʪʨʦʛʦ ʬʠʢʩʠʨʦʚʘʥʥʦʤ 
ʤʝʩʪʝ ʚ ʢʵʰ. ʊʨʘʥʩʣʷʮʠʷ ʘʜʨʝʩʘ ʧʨʠ ʜʦʩʪʫʧʝ ʢ ʢʵʰ-ʧʘʤʷʪʠ. 

ʈʠʩ.9.3 
ʀʥʜʝʢʩ: ʘʜʨʝʩ ʙʣʦʢʘ ʚ ʢʵʰ. 
ʊʵʛ: ʘʩʩʦʮʠʘʪʠʚʥʳʡ ʧʨʠʟʥʘʢ. 
 

2. ʇʦʣʥʦʩʪʴʶ ʘʩʩʦʮʠʘʪʠʚʥʘʷ ʢʵʰ-ʧʘʤʷʪʴ. ʆʛʨʘʥʠʯʝʥʠʷ ʥʘ ʨʘʩʧʦʣʦʞʝʥʠʝ ʵʣʝʤʝʥʪʦʚ ʚ ʢʵʰ-
ʧʘʤʷʪʠ ʩʥʷʪʳ. 

 ʈʠʩ 9.4.  
 
ɺʩʷʢʠʡ ʙʣʦʢ ʜʘʥʥʳʭ ʠʟ ʦʧʝʨʘʪʠʚʥʦʡ ʧʘʤʷʪʠ ʤʦʞʝʪ ʙʳʪʴ ʨʘʟʤʝʱʝʥ ʚ ʣʶʙʦʤ ʙʣʦʢʝ ʢʵʰ-
ʧʘʤʷʪʠ. ʇʨʠ ʧʦʠʩʢʝ ʵʣʝʤʝʥʪʘ ʜʘʥʥʳʭ ʚ ʢʵʰ ʚʩʝ ʪʵʛʠ ʩʨʘʚʥʠʚʘʶʪʩʷ ʦʜʥʦʚʨʝʤʝʥʥʦ. 
ɺʦʟʥʠʢʘʝʪ ʘʧʧʘʨʘʪʥʘʷ ʠʟʙʳʪʦʯʥʦʩʪʴ. 



ʈʠʩ.9.5. 
  

3. ʄʥʦʞʝʩʪʚʝʥʥʦ ʘʩʩʦʮʠʘʪʠʚʥʘʷ ʢʵʰ-ʧʘʤʷʪʴ.  
ʇʨʠ ʧʦʠʩʢʝ ʵʣʝʤʝʥʪʘ ʜʘʥʥʳʭ ʚ ʢʵʰ-ʧʘʤʷʪʠ ʚʩʝ ʪʵʛʠ ʙʣʦʢʘ ʩʨʘʚʥʠʚʘʶʪʩʷ ʩʦ ʚʭʦʜʥʳʤ ʪʵʛʦʤ 
ʦʜʥʦʚʨʝʤʝʥʥʦ. 

ʈʠʩ 9.6 


