
 ȵɓɔɒɐɋɓɔɄɐ ɏɂ ɌɐɎɑɠɔɜɒ -  
ɔɐɎɐɅɒɂɖɓɌɂ (Ȭȴ) ɕɒɇɆɃɂ.  

ȱɐɌɐɍɇɏɊɡ Ȭȴ.  
ȪɍɊɡ ȦɡɌɐɄ, ɆɎ 
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ȬȰȮȱɀȴȼȲȯȢ ȴȰȮȰȥȲȢȶȪɁ 
 
ȱɐɍɕəɂɄɂɏɇ ɏɂ ɐɃɒɂɉɂ ɏɂ ɔɒɂɏɓɄɇɒɉɂɍɇɏ ɓɒɇɉ ɏɂ 
ɊɉɓɍɇɆɄɂɏɊɡ ɐɃɇɌɔ ɑɐɓɒɇɆɓɔɄɐɎ ɎɂɔɇɎɂɔɊəɇɓɌɂ ɐɃɒɂɃɐɔɌɂ ɏɂ 
ɎɏɐɈɇɓɔɄɐ ɒɇɏɔɅɇɏɐɄɊ ɊɉɐɃɒɂɈɇɏɊɡ ɏɂ ɇɆɊɏ Ɋ ɓɜɛ ɏɂɑɒɇəɇɏ 
ɓɍɐɋ, ɏɂɑɒɂɄɇɏɊ ɑɐɆ ɒɂɉɍɊəɏɊ ɜɅɍɊ. 

 TOMOS ð ɐɉɏɂəɂɄɂ òəɂɓɔó 
 GRAPHY ð ɐɉɏɂəɂɄɂ òɒɊɓɕɏɌɂó ɊɍɊ òəɇɒɔɇɈó 

ȴɒɊ ɑɒɇɆɊɎɓɔɄɂ: 
  - ɊɉɃɡɅɄɂ ɓɇ ɏɂɓɍɂɅɄɂɏɇɔɐ ɏɂ ɓɔɒɕɌɔɕɒɊɔɇ Ʉɜɒɗɕ ɐɃɒɂɉɂ 
  - ɑɐɆɐɃɒɡɄɂ ɓɇ Ɍɐɏɔɒɂɓɔɂ ɏɂ ɐɃɒɂɉɂ 
  - ɊɉɎɇɒɄɂ Ɋ ɊɉɐɃɒɂɉɡɄɂ ɎɏɐɅɐ ɎɂɍɌɊ ɒɂɉɍɊɌɊ Ʉ Ɍɐɏɔɒɂɓɔɂ 



ȵɓɔɒɐɋɓɔɄɐ ɏɂ Ȭȴ 
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ȵɓɔɒɐɋɓɔɄɐ ɏɂ Ȭȴ 

ʊʝʤʘʪʠʯʝʥ ʢʫʨʩ Ăʂʦʤʧʶʪʲʨʥʘ ʪʦʤʦʛʨʘʬʠʷñ 06.03.2020 ʛ. 

https://global.canon/en/technology/interview/ct/index.html 



ʊʝʤʘʪʠʯʝʥ ʢʫʨʩ Ăʂʦʤʧʶʪʲʨʥʘ ʪʦʤʦʛʨʘʬʠʷñ 06.03.2020 ʛ. 

ȵɓɔɒɐɋɓɔɄɐ ɏɂ Ȭȴ 



ȬɐɎɑɐɏɇɏɔɊ 

üȥɇɏɇɒɂɔɐɒ 
͍͙ͫͦͦ͟;͔͔ͫͭͦͭͤ, 30 - 70 kW 

üȲɇɏɔɅɇɏɐɄɂ ɔɒɜɃɂ  
ˤΆͪͭΎ΅ ͔ͫ ͊ͤͦ͒Σ ͍͙ͫͦ͟ ͔͙ͭͪͣ;͔ͤ ͊ͨ͊͟ͼ͙͔ͭͭ; 
ˢͤͦ͒ ς Re, W, Mo 
˨͍͊ ͺͦͯͫ͊͟: ͦ ͦͦ͟͡ 0.8 ͙  1.4 
˹͔͔͙͔͊ͨͪ͗ͤ ς 70 ς 150 kVΣ ́ͦ͟ ͒ͦ молл mA 
ˤΆ͒ͯ͘΄ͤͦ ͦͻ͔͊͗͒͊ͤ͡ 
3600 ς 10000 ͦ κ͔͋ͫͯͤ͒͊͟ 
ˤ͔͔ͪͣ ͊͘ ͙͔ͫ͊ͤͪ͊ͤ͟: <1 s;  
ȥɇɏɔɒɊ 
˻͍ͭͦͪ: > 70 cm ͒ ͙͔͊ͣͭΆͪ 

ʊʝʤʘʪʠʯʝʥ ʢʫʨʩ Ăʂʦʤʧʶʪʲʨʥʘ ʪʦʤʦʛʨʘʬʠʷñ 06.03.2020 ʛ. 



ȬɐɎɑɐɏɇɏɔɊ 

üȶɊɍɔɒɊ 
ˢ͙͋ͫͦͪ͋ͪ͊ͭ ͙͔͔͎͙͚ͤͫͦͤͪͤͦͫͭͦ͟ ͡ Ά;͔͙͔ͤ; 
˹͊ͣ͊͡Ύ͍͊ͭ ͒ͦ͊ͭ͊͘ ͤ͊ ͨ͊ͼ͙͔ͤͭ͊ 

üȬɐɍɊɎɂɔɐɒɊ 
˹͊ͣ͊͡Ύ͍͊ͭ ͔ͪ͊ͫ͘Ύͤͦͭͦ ͡Ά;͔͙͔ͤΤ 
˹͊ͣ͊͡Ύ͍͊ͭ ͒ͦ͊ͭ͊͘ ͤ͊ ͨ͊ͼ͙͔ͤͭ͊Τ 
˽ͦ͒ͦ͋ͪΎ͍͊ͭ ͊͟;͔͍ͫͭͦͭͦ ͤ͊ ͙͔ͦ͋ͪ͊ͭ͘Φ 
˨͔͔͙͋ͤ͊͡ ͤ͊ ͔ͫͪ͊͘: 1 - 10 mm 
͙͙̊ͪͤ͊ ͤ͊ ͡Ά;͔͍͙Ύ ͫͤͦͨ: нл ͙͙͡ пл mm 

üȦɇɔɇɌɔɐɒɊ 
͎͍͙͊ͦ͘ ͙͙͡ ͍ͭΆ͔͙ͪ͒ͦͭͤ͡; > 600 ͋ ͪͦΎ 
ˤ͙ͫͦ͊͟ ͔ͺ͔͙͍ͭͤͦͫͭ͟Τ 
́ͪΎ͍͋͊ ͒͊ ͔͍ͨͪͦ͋ͪ͊ͯ͊ͭ͘ ͙͎ͫͤ͊͊͡ ͙͔͚ͤͤͦ͡Τ 
˨͊ ͋Ά͒͊ͭ ͋Άͪ͘ ͔͚͍ͦ͒ͫͭ͊΅͙Τ 
 

ʊʝʤʘʪʠʯʝʥ ʢʫʨʩ Ăʂʦʤʧʶʪʲʨʥʘ ʪʦʤʦʛʨʘʬʠʷñ 06.03.2020 ʛ. 



ȪȳȴȰȲȪɁ 
 

1917 ï ʈʘʜʦʥ (ɸʚʩʪʨʠʷ) ʧʨʝʜʣʘʛʘ ʤʘʪʝʤʘʪʠʯʥʠʷ ʤʦʜʝʣ ʟʘ 

ʨʝʢʦʥʩʪʨʫʢʮʠʷ 

1956 - Carmack ʧʦʢʘʟʚʘ, ʯʝ ʤʘʪʝʤʘʪʠʯʥʘʪʘ ʨʝʢʦʥʩʪʨʫʢʮʠʷ ʝ ʚʲʟʤʦʞʥʘ 

1967 - Hounsfield ʨʘʟʨʘʙʦʪʚʘ ʧʲʨʚʠʷ ʉʊ 

1973 ï ʠʟʧʦʣʟʚʘʥ ʝ ʢʣʠʥʠʯʥʦ ʧʲʨʚʠʷʪ ʤʦʟʲʯʝʥ ʩʢʝʥʝʨ ʚ Mayo Clinic 

 

 

ȱɐɌɐɍɇɏɊɡ ɌɐɎɑɠɔɜɒ-  ɔɐɎɐɅɒɂɖɊ 
 

ʈʘʟʣʠʯʘʚʘʪ ʩʝ ʧʦ:  

Å ʛʝʦʤʝʪʨʠʷʪʘ ʥʘ ʩʢʘʥʠʨʘʱʦʪʦ ʜʚʠʞʝʥʠʝ 

Å ʚʨʝʤʝʪʦ ʥʘ ʩʢʘʥʠʨʘʥʝ 

Å ʬʦʨʤʘʪʘ ʥʘ ʨʝʥʪʛʝʥʦʚʠʷ ʩʥʦʧ 

Å ʜʝʪʝʢʪʦʨʥʘʪʘ ʩʠʩʪʝʤʘ 

 

 ʊʝʤʘʪʠʯʝʥ ʢʫʨʩ Ăʂʦʤʧʶʪʲʨʥʘ ʪʦʤʦʛʨʘʬʠʷñ 06.03.2020 ʛ. 



ȱɐɌɐɍɇɏɊɡ ɌɐɎɑɠɔɜɒ- ɔɐɎɐɅɒɂɖɊ 
Á  ȱɜɒɄɐ ɑɐɌɐɍɇɏɊɇ ð  
ʊʝʩʝʥ ʢʦʣʠʤʠʨʘʥ ʩʥʦʧ ʨʝʥʪʛʝʥʦʚʠ ʣʲʯʠ  

ɽʜʠʥ ʩʨʝʱʫʧʦʣʦʞʝʥ ʜʝʪʝʢʪʦʨ 

ʊʨʘʥʩʣʘʮʠʦʥʥʦ ï ʨʦʪʘʮʠʦʥʥʦ ʜʚʠʞʝʥʠʝ 

ɿʘ ʝʜʥʘ ʧʨʦʝʢʮʠʷ ï 160 ʫʩʧʦʨʝʜʥʠ ʣʠʥʝʡʥʠ ʩʢʘʥʠʨʘʥʠʷ 

ʊʨʲʙʘʪʘ ʩʝ ʟʘʚʲʨʪʘ ʥʘ 10 ï 180 ʧʨʦʝʢʮʠʠ (ʦʪ 00 ʜʦ 1800) 

5 ʤʠʥʫʪʠ ʩʢʘʥʠʨʘʥʝ ʟʘ 1 ʩʨʝʟ 

ʉʘʤʦ ʟʘ ʠʟʩʣʝʜʚʘʥʝ ʥʘ ʛʣʘʚʘ  

ʊʝʤʘʪʠʯʝʥ ʢʫʨʩ Ăʂʦʤʧʶʪʲʨʥʘ ʪʦʤʦʛʨʘʬʠʷñ 06.03.2020 ʛ. 

https://www.lf2.cuni.cz/files/page/files/2014/basic_principles_of_ct.pdf 



ȱɜɒɄɐ ɑɐɌɐɍɇɏɊɇ 

https://www.isct.org/computed-tomography-blog/2017/2/10/half-a-century-in-ct-how-computed-tomography-has-evolved 

https://en.wikipedia.org/wiki/History_of_computed_tomography 



ȱɐɌɐɍɇɏɊɡ ɌɐɎɑɠɔɜɒ- ɔɐɎɐɅɒɂɖɊ 
Á  Ȥɔɐɒɐ ɑɐɌɐɍɇɏɊɇ ð  
ʊʝʩʝʥ ʨʘʟʭʦʜʷʱ (ʚʝʪʨʠʣʦʦʙʨʘʟʝʥ) ʩʥʦʧ ʨʝʥʪʛʝʥʦʚʠ ʣʲʯʠ  

ʄʥʦʞʝʩʪʚʦ (10-30 ʜʝʪʝʢʪʦʨʘ) 

ʊʨʘʥʩʣʘʮʠʦʥʥʦ ï ʨʦʪʘʮʠʦʥʥʦ ʜʚʠʞʝʥʠʝ 

ʊʨʲʙʘʪʘ ʩʝ ʟʘʚʲʨʪʘ ʥʘ ʲʛʲʣ = ̡ ʛʲʣʘ ʥʘ ʚʝʪʨʠʣʦʪʦ  

10 ï 90 ʩʝʢʫʥʜʠ ʩʢʘʥʠʨʘʥʝ ʟʘ 1 ʩʨʝʟ 

ʊʝʤʘʪʠʯʝʥ ʢʫʨʩ Ăʂʦʤʧʶʪʲʨʥʘ ʪʦʤʦʛʨʘʬʠʷñ 06.03.2020 ʛ. 

https://www.lf2.cuni.cz/files/page/files/2014/basic_principles_of_ct.pdf 



ȱɐɌɐɍɇɏɊɡ ɌɐɎɑɠɔɜɒ- ɔɐɎɐɅɒɂɖɊ 
Á ȴɒɇɔɐ ɑɐɌɐɍɇɏɊɇ ð  
ʐʠʨʦʢ ʚʝʪʨʠʣʦʦʙʨʘʟʝʥ ʩʥʦʧ ʨʝʥʪʛʝʥʦʚʠ ʣʲʯʠ, ʠʟʮʷʣʦ ʧʦʢʨʠʚʘʱ ʦʙʝʢʪʘ 

287-700 ʢʩʝʥʦʥʦʚʠ ʜʝʪʝʢʪʦʨʘ 

ʈʦʪʘʮʠʦʥʥʦ ï ʨʦʪʘʮʠʦʥʥʦ ʜʚʠʞʝʥʠʝ (ʪʨʲʙʘʪʘ ʠ ʜʝʪʝʢʪʦʨʠʪʝ ʩʝ ʚʲʨʪʷʪ, ʦʧʠʩʚʘʡʢʠ 3600) 

ʀʟʣʲʯʚʘʪʝʣʷʪ ï ʚ ʠʤʧʫʣʩʝʥ ʨʝʞʠʤ 

4,9 - 1 ʩʝʢʫʥʜʠ ʩʢʘʥʠʨʘʥʝ ʟʘ 1 ʩʨʝʟ 

ʊʝʤʘʪʠʯʝʥ ʢʫʨʩ Ăʂʦʤʧʶʪʲʨʥʘ ʪʦʤʦʛʨʘʬʠʷñ 06.03.2020 ʛ. 

https://www.lf2.cuni.cz/files/page/files/2014/basic_principles_of_ct.pdf 



ȱɐɌɐɍɇɏɊɡ ɌɐɎɑɠɔɜɒ- ɔɐɎɐɅɒɂɖɊ 
Á ȹɇɔɄɜɒɔɐ ɑɐɌɐɍɇɏɊɇ  
ʐʠʨʦʢ ʚʝʪʨʠʣʦʦʙʨʘʟʝʥ ʩʥʦʧ ʨʝʥʪʛʝʥʦʚʠ ʣʲʯʠ, ʠʟʮʷʣʦ ʧʦʢʨʠʚʘʱ ʦʙʝʢʪʘ 

2000 ï 4800 ʥʝʧʦʜʚʠʞʥʠ ʜʝʪʝʢʪʦʨʘ ʚ ʧʨʲʩʪʝʥʘ ʦʢʦʣʦ ʧʘʮʠʝʥʪʘ 

ʈʦʪʠʨʘʱʘ ʪʨʲʙʘ, ʬʠʢʩʠʨʘʥʠ ʜʝʪʝʢʪʦʨʠ 

ʀʟʣʲʯʚʘʪʝʣʷʪ ï ʚ ʥʝʧʨʝʢʲʩʥʘʪ ʨʝʞʠʤ 

ʊʝʤʘʪʠʯʝʥ ʢʫʨʩ Ăʂʦʤʧʶʪʲʨʥʘ ʪʦʤʦʛʨʘʬʠʷñ 06.03.2020 ʛ. 

https://www.lf2.cuni.cz/files/page/files/2014/basic_principles_of_ct.pdf 



ȱɐɌɐɍɇɏɊɡ ɌɐɎɑɠɔɜɒ- ɔɐɎɐɅɒɂɖɊ 
 ʃʋ ʪ ʞʤʞʣʫʩʧʦʞʦ ʪʦʧʨ       

˿͔ͨͼ͙͙͙͊ͪ͊ͤ͘͡ ͊͘ ͙͎͙͊ͪ͒ͦͦ͟͡Ύͭ͊ ˴́Σ ͙ͨͪ ͚ͦͭͦ͟Σ ͍͔ͣͫͭͦ ͔͎͔͍ͪͤͭͤͦ͊ ͭͪΆ͋͊Σ ͔ͫ 
͙͍ͨͦ͊͘͘͡ ͔͔ͭͪͦͤͤ͊͟͡ ͨͯ΄͊͟ ͙ ͍ͦ͡ͺ͍͙ͪ͊ͣͦ ͙ͣ΄͔͙ͤ ͍Ά͍ ͍͙͒ ͤ͊ нмлϲ-͊ͪ͊͟ ͦͦͦ͟͡ 
ͨ͊ͼ͙͔ͤͭ͊Φ ˤ͙ͫ;͙͟ ͔͔͔͙ͣͤͭ͡ ͫ͊ ͔͍͙͙ͤͨͦ͒͗ͤΦ ˩͙͒ͤ ͔ͫͪ͘ ͔ͫ ͙ͫ͊ͤͪ͊͟ ͊͘ рл ms, 
͔ͦͭͦ͟ ͍ͨͦͦ͘͡Ύ͍͊ ͨͦͯ͡;͍͔͊͊ͤͭͦ ͤ͊ ͔͍ͣͤͦ͗ͫͭͦ ͙͙͒ͤ͊ͣ;͙ͤ ͙͊͒ͪ͟Φ 

https://www.lf2.cuni.cz/files/page/files/2014/basic_principles_of_ct.pdf 



ȱɐɌɐɍɇɏɊɡ ɌɐɎɑɠɔɜɒ- ɔɐɎɐɅɒɂɖɊ 
Dynamic spatial reconstructor     

  ˩͔͙͔͔ͫͨͪͣͤͭ͊ͤ͟͡ ˴́ мфул ͎ΦΣ Mayo Clinic: 
Å ну ͔͎͔͍͙ͪͤͭͤͦ ͭͪΆ͙͋ ͙ ͔͔͙͒ͭͭͦͪͤ͟ 
͙͔͙ͫͫͭͣΤ 

Å 16 ms ͫ ͊ ͙ͤͯ͗ͤ ͊͘ ͔͙͒ͤ ͦ͋ͪ͊͘; 
Å ˤ͙ͫͦ͊͟ ͼ͔ͤ͊Η 

https://www.sciencedirect.com/science/article/pii/S008525381545985X 



 ʊʨʡʩʙʤʞʦ ʊʋ 

 

 

 

 

 

 
 

ʅʘʤʘʣʷʚʘ ʚʨʝʤʝʪʦ ʟʘ ʩʢʝʥʠʨʘʥʝ 

ʅʦʧʜʧʪʩʞʠʧʛʡ ʊʋ 

ʀʟʩʣʝʜʚʘʥʝ ʥʘ ʙʲʨʟʠ ʜʠʥʘʤʠʯʥʠ 

ʧʨʦʮʝʩʠ 

ɾʝʥʷ ɺʘʩʠʣʝʚʘ 

 ȱɐɌɐɍɇɏɊɡ ɌɐɎɑɠɔɜɒ- ɔɐɎɐɅɒɂɖɊ 

     

https://www.lf2.cuni.cz/files/page/files/2014/basic_principles_of_ct.pdf 



ȳɑɊɒɂɍɇɏ ȳȴ 

üʆʙʥʙʤʸʛʙ ʝʧʠʙʫʙ 
- ʅʘʤʘʣʷʚʘ ʚʨʝʤʝʪʦ ʟʘ ʩʢʘʥʠʨʘʥʝ 

- ɿʘʤʷʥʘ ʥʘ ʧʨʠʧʦʢʨʠʚʘʱʠʪʝ ʩʝ ʪʲʥʢʠ ʩʨʝʟʦʚʝ ʩ    

 ʨʝʢʦʥʩʪʨʫʢʮʠʷ ʥʘ ʝʜʠʥ ʩʧʠʨʘʣʥʦ ʩʢʘʥʠʨʘʥ ʦʙʝʤ 

- ʉʪʲʧʢʘ ʥʘ ʩʧʠʨʘʣʘʪʘ > 1 

 

üʆʸʥʙ ʤʡʨʪʛʙʲʡ ʝʙʦʦʡ ʣʙʣʫʧ ʨʩʡ ʪʣʙʦʡʩʙʦʞ ʨʩʞʠ 

 ʧʨʩʞʝʞʤʞʦʙ ʪʫʳʨʣʙ 

üʈʧ-ʣʳʪʧ ʛʩʞʥʞ ʦʙ ʡʠʪʤʞʝʛʙʦʞ 
- ʇʦʣʫʯʘʚʘʥʝ ʥʘ ʦʙʨʘʟʘ ʟʘ ʝʜʥʦ ʚʜʠʰʚʘʥʝ  

- ʅʘʤʘʣʷʚʘ ʚʣʠʷʥʠʝʪʦ ʥʘ ʜʚʠʞʝʥʠʝʪʦ ʥʘ ʦʨʘʥʠʪʝ ʠ ʪʲʢʘʥʠʪʝ 

  

üɿʘʛʫʙʘ ʥʘ ʨʘʟʜʝʣʠʪʝʣʥʘ ʩʧʦʩʦʙʥʦʩʪ ʧʦ z-ʦʩʪʘ  

 ʘʢʦ ʥʝ ʩʝ ʥʘʧʨʘʚʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʘ ʠʥʪʝʨʧʦʣʘʮʠʷ 

 

üɸʨʪʝʬʝʢʪʠ 
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˸͎͔͔͔ͤͦͦ͒ͭͭͦͪͤ͟ ˴́ 
ü ˤΆ͍͔͗͒͊ͭ ͫ ͔ͤΎͦͦ͟͟͡ ͔͙ͯͫͨͦͪ͒ͤ ͔͔͙͒ͭͭͦͪͤ͟ ͔ͪ͒͊ ͨ ͦͦͫͭ͊ z,  ͨ ͍ͦͦ͘͡Ύ͍͊΅͙ 
͔͍͔͔͒ͤͦͪͣͤͤͦ ͨ ͦͯ͡;͍͔͊͊ͤ ͤ  ͊ͨ -͎ͦͦ͡Ύͣ ͋ ͚ͪͦ ͨ ͔ͪͦ͟ͼ͙͙ ͨ ͦ͒ ͪ ͙͊͘͡;͙ͤ Ά͎͙͡; 

ü ˹͊ͣ͊͡Ύ͍͊ ͫ ͔ ͍͔͔ͪͣͭͦ ͘ ͊ ͙͔ͫ͊ͤͪ͊ͤ͟  ͙ ͫ ͔ ͨͦ͒ͦ͋ͪΎ͍͊ ͔͙͔ͪ͊͒ͭͤ͊ͭ͊͘͡͡ 
ͫͨͦͫͦ͋ͤͦͫͭ; 

ü ˽͙ͪ ͨΆ͍͙͔ͪͭ ˸˨˴́ ͫ ͔ ͤ͊͋͡Ό͍͒͊͊ͭ ͔͊ͪͭͺ͙͊ͭ͟ ͦ ͭ ͔ͺ͔ͭ͊͟ ͤ ͊ ;͙͊ͫͭ;͙ͤΎ 
͔ͦ͋ͣ; 

ü ˾͙͊͘͡;͙͔ͤͭ ͙͍͙͔͙ͨͪͦͦ͒ͭ͘͡ ͔͎ͨͪ͒͊͊ͭ͡ ͙ͪ͊͘͡;͙ͤ ͙ͦͣ͋ͤ͊͟ͼ͙͙ ͤ ͊
͔͔ͨͦ͒ͪ͗͒͊ͤ ͙  ͪ ͙͊͘͡;͙ͤ ́ ͙͙͙ͪͤ ͤ  ͊͒ ͔͔͙͔ͭͭͦͪͤͭ͟ ͪ ͔͍͔͒ͦ. 
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https://www.lf2.cuni.cz/files/page/files/2014/basic_principles_of_ct.pdf 



Åʈʩʡʰʡʦʡʫʞ ʠʙ ʬʪʨʞʮʙ ʦʙ ʅɽʃʋ ʪʙ ʪʤʞʝʦʡʫʞ: 

VˤΆͣͦ͗ͤͦͫͭͭ͊͘ ͊͘ ͨͦͯ͡;͍͔͊͊ͤ ͤ͊ ͙ͦͭͪͦͨͤ͊͘ ͔ͦ͋ͣͤ͊ 
͙ͤͺͦͪͣ͊ͼ͙ΎΦ ˽ͦͯ͡;͍͊͊ ͔ͫ ͙͙͙͔ͨͪ͋ͭͤͦ͘͡͡ ͔͍͒ͤ͊͊͟ 
͔͙͔ͪ͊͒ͭͤ͊͘͡͡ ͫͨͦͫͦ͋ͤͦͫͭ ͍ ͙͔ͭͪͭ ͍͙͙ͪ͊ͤͤ ͤ͊ ͙͔ͫ͊ͤͪ͊ͤ͟Τ 

VˤΆͣͦ͗ͤͦͫͭͭ͊͘ ͊͘ ͙ͫͤͻ͙͙͔ͪͦͤͪ͊ͤ͘ ͤ͊ ͙͔ͫ͊ͤͪ͊ͤͭͦ͟ ͫΆͫ 
ͫΆ͔ͪ͒;͙ͤΎ ͼ͙͟Ά͡Τ 

V˹͊ͣ͊͡Ύ͍͔͊ͤͭͦ ͤ͊ ͨͪͦ͒Ά͙͔͗ͭͤͦͫͭͭ͊͡͡ ͤ͊ ͙͔͍͔ͫ͒͊ͤͭͦ͘͡Σ 
͍͔ͦ͒΅ͦ ͒ͦ ͤ͊ͣ͊͡Ύ͍͔͊ͤ ͤͯ͗͒͊ͭ͊ ͦͭ ͔͙͔ͫ͒ͪ͊ͤ ͤ͊ ͔͒ͼ͊ ͙ 
͔ͭ͗ͦ͟ ͙͋ͦͤ͡ ͨ͊ͼ͙͔͙ͤͭΦ 
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ȴɇɗɏɊɌɊ ɏɂ ɓɌɂɏɊɒɂɏɇ 
˭͊ ͒͊ ͔ͫ ͙͔͔͋ͪ͘ ͔ͫͪ͘ ͙͙͡ ͦ͋͊ͫͭ͡ ͤ͊ ͙͔ͫ͊ͤͪ͊ͤ͟Σ ͔ͫ ͙͍ͨͦ͊͘͘͡ ͦ͋ͪ͊͘Σ ͙ͤ͊ͪ;͊ͤ 
͔͎ͫͤͦͪ͊ͣ͊͟Σ ͙͙͡ ͎ͭͦͨͦͪ͊ͣ͊ ό͎͒ͪͯͦ ͍͙͔ͤ͊͊ͤ͘ ͔ άǎŎƻǳǘέύΣ ͨͦ͒ͦ͋ͤ͊ ͤ͊ 
͍͔ͦͤͤ͟ͼ͙ͦͤ͊ͤ͊ͭ͊͡ ͔͎͔͎ͪͤͭͤͦͪ͊ͺ͙ΎΦ ˽͙ͪ ͔ͤΎ ͔͎͔͍ͪͤͭͤͦ͊ͭ͊ ͭͪΆ͋͊ͭ͊ ͔ ͍Ά͍ 
ͺ͙͙ͫͪ͊ͤ͊͟ PA, AP ͙ ͙͡ LAT ͨ ͙ͦ͘ͼ͙Ύ ͫͨͪΎͣͦ ͨ͊ͼ͙͔ͤͭ͊. 
 
ˢ͙ͫ͊ͤͦ͟͡ ͙͔ͫ͊ͤͪ͊ͤ͟. ˽ ͙ͪ ͙ͭ͊͘ ͔ͭͻ͙ͤ͊͟ ͔ͫ ͙ͫ͊ͤͪ͊͟ ͔͍͔ͨͦͫ͒ͦ͊ͭͤͦ͡͡ ͍ 
͔͍ͣͤͦ͗ͫͭͦ ͔͙ͯͫͨͦͪ͒ͤ ͔͍͔ͫͪͦ͘Φ ˽Ά͍͙ͪΎͭ ͙͋ͪ͊ͤ͘ ͔ͫͪ͘ ͔ͫ ͙ͫ͊ͤͪ͊͟Σ ͔ͫ͒͡ ͔ͦͭͦ͟ 
ͣ͊ͫ͊ͭ͊ ͔ͫ ͔͔͍ͨͪͣͫͭ͊ ͫ ͔͔͔ͦͨͪ͒ͤ͊͡ ͫͭΆͨ͊͟Σ ͙ͫ͊ͤͪ͊͟ ͔ͫ ͍ ͔͍ͫ͒͊͡΅͙Ύ ͔ͫͪ͘ ͙ ͭΦͤΦ 
 
˻͔͋ͣͤͦ ό͙ͫͨͪ͊ͤͦ͡ύ ͙͔ͫ͊ͤͪ͊ͤ͟. x Άͪͦͭͦ͘ ͙͔ͫ͊ͤͪ͊ͤ͟ ͤ͊ ͔͔͔ͦͨͪ͒ͤ͡ ͔ͦ͋ͣΣ ;͔ͪ͘ 
͔͔ͤͨͪ͟Άͫͤ͊ͭͦ ͔͔͍͔ͨͪͣͫͭ͊ͤ ͤ͊ ͣ͊ͫ͊ͭ͊ ͫ ͨ͊ͼ͙͔ͤͭ͊Σ ͒ͦ͊ͭͦ͟ ͔͎͔͍ͪͤͭͤͦ͊ͭ͊ ͭͪΆ͋͊ ͙ 
͔͔͙͔͒ͭͭͦͪͭ͟ ͔ͫ ͍ΆͪͭΎͭΣ ͔ͫ ͙ͤ͊ͪ;͊ ͙ͫͨͪ͊ͤͦ͡. 
 
˨͙͙ͤ͊ͣ;ͤͦ ͙͔ͫ͊ͤͪ͊ͤ͟. ́ ͔ͻ͙ͤ͊ͭ͊͟ ͔ͫ ͙͍ͨͦ͊͘͘͡ ͊͘ ͙͙͒ͤ͊ͣ;ͤͦ ͔͔͔ͫ͒ͤ͡ ͤ͊ 
ͨͪͦͣΎͤ͊ͭ͊ ͍ ͔͔ͫͭͨͤͭ͊ ͤ͊ ͎ͨͦ͡Ά΅͔͊ͤ ͤ͊ ͔͎͔͍͙͔ͪͤͭͤͦͭ ͡Ά;͙ ͍ ͙͔͍ͫ͒͊ͤ͊ͭ͊͘͡ 
ͦ͋͊ͫͭ͡Φ  
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˴́ ͙ͫͦͨ͟Ύ ό˴́ ͎͙͎͊ͤͦͪ͊ͺ͙Ύύ. ˽ ͦͯ͡;͍͔͊͊ͤ ͤ͊ ͦ͋ͪ͊͘ ͍ ͔ͪ͊ͤͦ͡ ͍͔͔ͪͣΦ ˸͔ͭͦ͒Άͭ ˴́ 
͙ͫͦͨ͟Ύ ͔͍ͨͪ͒ͫͭ͊͡Ύ͍͊ ͔͍͔ͨͦͫ͒ͦ͊ͭͤͦ͡͡ ͙͔ͫ͊ͤͪ͊ͤ͟ ͤ͊ ͔͍͔ͫͪͦ͘Σ ͨͦ͒ͦ͋ͤͦ ͤ͊ 
͙͙͒ͤ͊ͣ;ͤͦͭͦ ͙͔ͫ͊ͤͪ͊ͤ͟Φ 
˿͙͔͊ͤͪ͊ͤ͟ ͫ ͍͔͒ ͔͔͎͙͙ͤͪ. ́ ͔ͻ͙ͤ͊ͭ͊͟ ͔ͫ ͙͍ͨͦ͊͘͘͡ ͊͘ ͍͔͙ͯ͡;͍͔͊͊ͤ ͤ͊ 
͙ͤͺͦͪͣ͊ͼ͙Ύͭ͊ ͊͘ ͫͭͪͯͭͯͪ͊ͭ͊͟ ͤ͊ ͙͔͍ͫ͒͊ͤ͊ͭ͊͘͡ ͭΆ͊ͤ͟ ͙ ͦͤͭͪ͊ͫͭ͊͟: 
Vˮ ͍͔ͨͦ͊ͤ͘͘͡ ͤ͊ ͔͎͔͍ͪͤͭͤͦ͊ ͔ͯͪ͒͋͊ ͫ ͍͔͒ ͔͎͔͍͙ͪͤͭͤͦ ͭͪΆ͙͋Σ ͔ͪ͊͋ͦͭ΅͙ ͙ͨͪ 
͙ͪ͊͘͡;͙ͤ ͔͔͎͙͙ͤͪΤ 
Vx Άͪ͊͘ ͫͣΎͤ͊ ͤ͊ ͊ͤͦ͒ͤͦͭͦ ͔͔͙͔ͤ͊ͨͪ͗ͤͭͦ ͦͭ ул ͒ͦ мпл ƪ± ͨͦ ͍͔͔ͪͣ ͤ͊ ͔͒ͤ͊ ͙ 
ͫΆ΅͊ ͪͦͭ͊ͼ͙Ύ ͤ͊ ͔͎͔͍ͪͤͭͤͦ͊ͭ͊ ͭͪΆ͋͊Φ 
˿͔ͨͼ͙͙͙͙͊ͪ͊ͤ͘͡ ͙͔͙ͨͪͦ͗ͤ͡Ύ ͤ ͊ ˴.́ Ύ˹͙ͦ͟ ˴ ́ ͔͙ͯͪ͒͋ ͙͔͍ͨͪͭ͗͊͊ͭ  
͒ͦͨΆ͙͔ͤͭͤͦ͡͡ ͍͔ͦ͋ͦͪͯ͒͊ͤΣ ͍ͨͦͦ͘͡Ύ͍͊΅ͦ ͙͎͔ͨͪ͊͊ͤͭͦ͡ ͤ ͔͊ͫͨͼ͙͙͙͙͊ͪ͊ͤ͘͡ ˴ ́
͔ͭͻ͙͙ͤ͟Σ ͤ ͙͔͊ͨͪͣͪ: 
V˴ ͙ͦ͡;͔͍͔ͫͭͤͦ ͙͔ͫ͊ͤͪ͊ͤ͟ ς ͘ ͊ ͙͔͍͔ͣͪ͊ͤ͘ ͤ͊ ͦͫͭͤ͊ͭ͊͟ ͙ ͔͋ͦ͒ͪͦ͋ͤ͊͡ ͨ͡ΆͭͤͦͫͭΣ 
͔͔ͦͨͪ͒͡Ύ͔ͤ ͫΆ͒Ά͙͔ͪ͗͊ͤͭͦ ͤ͊ ͊͟͡ͼ͙͚ ͍ ͙͔ͦͪͦͤ͊ͪͤͭ͟ ͔͙͙͊ͪͭͪΤ 
V4D ͙ ͦ͋ͪ͊͘͘Ύ͍͔͊ͤ ͤ͊ ͫΆͪͼ͔ͭͦ ;͔ͪ͘ ͺ͍͊ͦͦ͘ ͔͔͙͔ͫͭͪ͊ͤ͟͡Τ 
Vʕ ͙ͪͭͯ͊ͤ͊͡ ͔͙ͤ͒ͦͫͦͨ͟Ύ. 
 
 

ʊʝʤʘʪʠʯʝʥʢʫʨʩ Ăʂʦʤʧʶʪʲʨʥʘ 

ʪʦʤʦʛʨʘʬʠʷñ 06.03.2020 ʛ. 

ȴɇɗɏɊɌɊ ɏɂ ɓɌɂɏɊɒɂɏɇ 



ȯɂɓɔɐɡɛɇɔɐ! 

ω ˸͎͔͍͙ͤͦͦͫͪͦ͘ ˴́Τ 

ω ˿͙ͨͪ͊ͤ͊͡ ͔ͭͻ͙ͤ͊͟Τ 

ω ˢ͍͙ͭͦͣ͊ͭ͊͟Τ 

ω ˾͔͙ͦͤͫͭͪͯͪ͊͟΅͙ ͎͙͙͊ͦͪͭͣ͡ΧΦ 

 

˹͍͙ͦ ͙ͦ͋͊ͫͭ͡ ͤ͊ ͙͔͙͔ͨͪͦ͗ͤ͡Υ 

ω ˴́ ͎͙͎͊ͤͦͪ͊ͺ͙ΎΤ 

ω ˴́ ͤ͊ ͔͔͒͋ͦ͡ ;͔͍ͪͦΤ 

ω ˴́ ͔ͨͪͺ͙ͯ͘ΎΦΦΦΦΦ 
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https://eu.medical.canon/toshiba-introduces-infinix-4dct-a-revolutionary-add-on-to-the-angio-suite/ 
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https://www.cleanpng.com/png-industrial-computed-tomography-medical-imaging-x-r-1548227/ 


