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ɿʘʛʦʣʦʚʦʢ 

ʬʦʪʦ 

˻͍ͫͤͦͤ·͔ ͔ͭͻ͎͙͙ͤͦͦ͡ 

ÅΉ͙͍͙͔ͫͭͪͯ͒ͪͦ͊ͤ͟ ς ͍ ·͍͙͍͙͔͒͊͊ͤ͡ 
͍͔͎ͪ͊ͫͨ͊ͤͤͦͦ͡͡ ͔͙ͣ͊ͭͪ͊͊͡Τ 

Å͎ ͙͍͙͔ͪ͊ͤͯͪͦ͊ͤ͡ ς ͫ ͔͙͍͙͔͊ͤ͟͡ ͙͙͡ ͔͙͔ͫͨ͊ͤ͟ 
;͙͊ͫͭͼ ͔͙ͣ͊ͭͪ͊͊͡Τ 

Å͡ ͙͙͍͙͔͊ͣͤͪͦ͊ͤ ς ͫ ͔͙͍͙͔͊ͤ͟͡ ͔͍ͫͦ͡ 
͔͙ͣ͊ͭͪ͊͊͡Τ 

Åͅ ͙͔͙ͦͭͦͨͦͣͪ͊͘͡ͼ͙Ύ ς ͦ ͍͔͔͙͔ͭͪ͗͒ͤ 
͙͔ͨͦͣͪ͊͡ ͯ͡Έͭͪ͊ͺ͙͔͍ͦͭͦ͡·ͣ ͙͙͡ 
͔͊ͪͤ͘͡·ͣ ͙ͯ͘͡;͔͙͔ͤͣΦ 
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ɿʘʛʦʣʦʚʦʢ 

ʬʦʪʦ 

̉ͭͦ ͔͔ͫ͒ͯͭ͡ ͔͙ͦͭͣͭͭΈ 
Å ˢ͍͙͊ͼ͙͔ͦͤͤͦ ͔͔͙͔ͨͦ͒ͪ͊͒ͤ͘͡ ͙͙ͦͣͨ͊ͤ͟-͍ͨͦͫͭ͊΅͙͊͟ ͍͙͊͊ͼ͙ͦͤͤ·ͻ ͍͙͎͔͔͚͒͊ͭ͡ GEΣ ͎͍͙ͦͭͦͭͫΎ ͔͔͚͙ͨͪͭ ͤ͊ 
͙͎͍͔͙͔ͦͭͦͤ͘͡ ͙͍ͭͦͨͤ͡·ͻ ͺͦͪͫͯͤͦ͟ о5 ͔ͨ;͊ͭΈΌ ͍͔ͣͫͭͦ ͙ͭ͡ΈΎ ͙ ͍͙ͫ͊ͪ͟Φ  

Å ˢΉ͙ͪͦͦͫͣ͟;͔͙͔ͫ͟ ͦͪͨͦͪ͊͟ͼ͙͙ ˿̊ˢ ͍͔͙͙ͤ͒ͪ͡ ͤ͊ ͙͔ͨͪ͊ͭ͟͟ оD ͨ ͙͍͍͔ͪͦͦ͒ͫͭͤͤͯ͘Ό ͔ͨ;͊ͭΈΦ ˤ ͙͙ͦͣͨ͊ͤ͟ Boeing 
͙͍ͨͪͦͦ͒͘Ύͭ нн ͭ·ͫΦ ͍͙͍͒ͦ ͔͔͚͒ͭ͊͡ ͒͡Ύ ͎͙ͪ͊͗͒͊ͤͫ͟ͻ ͙ ͍͔ͦͤͤ·ͻ ͔͍ͫ͊ͣͦͭͦ͡Φ 

Å ˾͊ͪ͊͋ͦͭ͊ͤ͘· ͔ͫͨͼ͙͊͡Έͤ·͔ ͔͙ͣ͊ͭͪ͊͡·Σ ͙͘ ͦͭͦͪ͟·ͻ ͤ͊ о5-͙͔͔ͨͪͤͭͪ ͙͎͍͙͍ͦͭ͊͊͘͡Όͭ ͍͔͔ͪͣͤͤ·͔ ͙ͦͪͦͤ͟͟Σ ͦͭͦͪ͟·͔ 
ͣͦ͗ͤͦ ͙ͤͦͫͭΈ ͒ͦ ͎ͦ͒ͤͦͦ ͎ͦ͒͊Φ ̏ͭͯ ͔ͭͻ͎͙ͤͦͦ͡Ό ͎ͣͦͯͭ ͙͍͍͊ͣͫͭͦ͊ͭ͘Έ ͎͙ͫͭͦͣ͊ͭͦͦ͡ ͒͡Ύ ͙͎͍͔͙ͦͭͦͤ͘͡Ύ ͯ͋ͤ͘·ͻ 
͙͍ͣͨ͊ͤͭͦ͡. 

Å ˤ ˿̊ˢΣ ͍ ͔͍ͨͪͯΌ ͦ;͔͔ͪ͒Έ ͍ ˥͙͍͔ͦͯ͒͡͡Σ ͔ͪ͊ͫͭͭ ͙͔͔͙͔ͨͪͣͤͤ оD ͨ ͔;͙͊ͭ ͙ͨͪ ͙͎͍͔͙͙ͦͭͦͤ͘͡ ͔͒ͦͪ͊͟ͼ͙͚ ͙ ͔͍͙͙ͪͭ͊͘͟Φ 

Å ˤ͔͒ͯ΅͙͔ ͍͙͊ͭͦͣͦ͋͡Έͤ·͔ ͙͙ͦͣͨ͊ͤ͟  ͙͍͊ͭͤͦ͟ ͙ͫͨͦ͡Έͯ͘Όͭ о5 ͙͔ͨͪͤͭͪ· ͙ͨͪ ͔͙͍͙͙ͣͦ͒ͪͦ͊ͤ͡ ͍ͤͦ·ͻ ͍ͦͪͨͯͫͦ͟ 
͍͊ͭͦΣ ͺ͊ͪ ͙ ͒ͪΦ  

Å ˤ ͙͙̒ͨͦͤ ͤ͊ ͙ͯ͡ͼ͊ͻ ͍͙͍ͯͫͭ͊ͤ͊͊͡Όͭ ͙͙ͦͫ͟͟Σ ͍ ͦͭͦͪ͟·ͻ ͫ ͔͙͔ͨͦͫͭͭ͡Ύ ͙ͫͤͣͯͭ о5-͔ͣͪͯ͟ ͙ ͙͎͍ͦͭͦ͘Ύͭ ͫͭ͊ͭͯΉͭͯ͟ ͤ͊ 
ͨ͊ͣΎͭΈΦ 

Å ˹͍͔ͦͦ ͍͔͙͔ͤ͊ͨͪ͊ͤ͡ ͍ ͔͙ͣ͒ͼ͙͔ͤ ͤ͊͘·͍͔͊ͭͫΎ ͔͍͚ͭ͊ͤͦ͟ ͙͔͔͙͔͚ͤ͗ͤͪΦ ˤ ͊͟;͔͍͔ͫͭ ͙͔ͤͫͭͪͯͣͤͭ͊ ͙ͫͨͦ͡Έͯ͘ΌͭͫΎ о5 
͙͔ͨͪͤͭͪ·Σ ͙͔ͤ͊ͨͪͣͪ о5-.ƛƻǇƭƻǘǘŜǊΣ ͒͡Ύ ͙ͫͦ͒͊ͤ͘Ύ ͎͙ͦͪ͊ͤ;͔͙ͫ͟ͻ ͦ͋Ά͔͍ͭͦ͟Φ ˩ͫͭΈ ͔ͤ͊͒͗͒· ͤ͊ ͙͔ͫͦ͒͊ͤ͘ 
;͔͍͔ͦ͡;͔͙ͫ͟ͻ ͎͍ͦͪ͊ͤͦΦ 

Å ˽͙͍͍ͪͦͦ͒ͫͭͦ͘ Ή͔͔͍ͣͤͭͦ͡ ͔ͫͦͤ͡;ͤ·ͻ ͔͚͋͊ͭ͊ͪ ͤ͊ ͔ͭͪͻ͔͚ͣͪͤͦ ͔ͨͦ͒ͦ͗͟͡Φ ˻͙ͤ ͔ͣͤΈ΄͔ ͍ ͔ͪ͊ͣͪ͊͘ͻΣ ͨͪͦ΅͔ ͨͦ 
ͦͤͫͭͪͯ͟͟ͼ͙͙ ͙ ͔͎͡;͔ ͨͦ ͍͔ͫͯ ͫͯ΅͔͍ͫͭͯΌ΅͙ͻΣ ͊ ˴˽˨ ͤ͊ нл҈ ͍·΄͔ ͫͯ΅͔͍ͫͭͯΌ΅͙ͻΦ 

Å ˽͔͔ͪ͒ͦ͗ͤ͡ ͫͨͦͫͦ͋ ͚͎ͨͦͫͦͤͦͦ͡ ͙͎͍͔͙ͦͭͦͤ͘͡Ύ ͙͚͒͊ͤ͘ ͙͘ ͔͙ͪ͊ͣ͟;͔͎ͫͦͦ͟ ͔͙ͣ͊ͭͪ͊͊͡Σ ͦͭͦͪ͟·͚ ͙͔͔ͣͭ ͋ͦ͡Έ΄͚ͦ 
͔ͨͦͭͤͼ͙͊͡ ͒͡Ύ ͍͙͊ͭͦͣ͊ͭ͊͘ͼ͙͙ ͙͔ͫͭͪͦͭ͡Έ͍ͫͭ͊ ͼ͔͡·ͻ ͦͤͫͭͪͯ͟͟ͼ͙͚ ͙͙͡ ͔ͦͭ͒͡Έͤ·ͻ ͙͍ͦͤͫͭͪͯͭͤ͟͟·ͻ Ή͔͔͍ͣͤͭͦ͡Φ  

Å ˹͙͔͔͊͋ͦ͡ ͤ͊͘;͙͔ͭ͡Έͤ·ͣ ͙͔͙͔͒ͦͫͭ͗ͤͣ ͍ Ή͚ͭͦ ͙ͦ͋͊ͫͭ͡Σ ͫͭ͊͊͡ ͔͊ͪͤ͊͘͡Ύ ͔ͨ;͊ͭΈ ͫ ͙ ͫͨͦ͡Έ͍͙͔ͦ͊ͤͣ͘ ͔͍ͣͭ͊ͦ͡͡ ͙ 
͍͍ͫͨ͊ͦ͡Φ  

Å ˹͍ͦ͊Ύ ͔ͭͻ͎͙ͤͦͦ͡Ύ ͔͔͒͊ͭ͡ ͍ͦͣͦ͗ͤ͘·ͣ ͔͙͔ͫͦͦͪͯ͗ͤ ͙͒͊ͤ͘Ύ ͙͘ ͔ͨͫ;͙͊ͤ͊͟Σ ;ͭͦ ͔ͤ ͔͔ͭͪ͋ͯͭ ͙͔͔͙ͨͪͣͤͤΎ ͊ͪͣ͊ͭͯͪ·Φ 
˸͔͙͊ͭͪ͊͡ ͔͙ͤͦͭ͡;͙ͣ ͦͭ ͙͍͔͎ͫͯͫͫͭͤͤͦͦ͟ ͣͪ͊ͣͦͪ͊ ͙ Ή͎͙ͦͦ͟͡;͔ͤ. 
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˴͡Ό;͔͍·͔ ͙͎͙ͪͦ͟ ͍ ͙͔ͣͪ όнлмо͎Φύ 



ˢ ;ͭͦ ͔͗ ͍ ˾͙͙ͦͫͫΚ 
Å ˸˹́̇ ό͎Φ́ͦͣͫ͟ύ ͔ͫ͒͊͡͡ ͙ͦ͒ͤ ͙͘ ͔͍ͨͪ·ͻ ͔ͦͭ;͔͍͔ͫͭͤͤ·ͻ о5 ͙͔͍ͨͪͤͭͪͦΦ ˤ 
͔͔͔ͨͦͫ͒ͤ͡ ͍͔ͪͣΎ ͍ͦͭͫͯͭͫͭͯΌͭ ͫͦͦ͋΅͔͙ͤΎ ͦ ͔͙͙ͨͪͦ͒ͦ͗ͤ͡ ͪ͊͋ͦͭ  
(http://mntc.ru ).  

Å ˤ ˸͍͔ͦͫ͟ ͙͍͍ͨͪͦͦ͒ͫͭͦ͘ о5 ͙͔͍ͨͪͤͭͪͦ Picaso Builder ͦ ͫͯ΅͔͍ͫͭ͡Ύ͔ͭ 
͙ͦͣͨ͊ͤ͟Ύ Picaso о5Σ ͦͭͦͪ͊͟Ύ ͋·͊͡ ͫͦ͒͊ͤ͊͘ ͍ нлмн ͎ͦ͒ͯ ͤ͊ ͔͋͊͘ ˻˻˻ 
ζ˹͊ͯ;ͤͦ-˽͙͍͍͔͔ͪͦͦ͒ͫͭͤͤͦ͘ ˽͔͙ͪ͒ͨͪΎ͙͔ͭ ˮ͔͔ͤͭͭͯ͊͟͡͡͡Έͤ·͔ 
ˮͤͺͦͪͣ͊ͼ͙ͦͤͤ·͔ ˿͙͔ͫͭͣ·η όζ˹˽˽ ˮˮ˿ηύ. (http://picaso-3d.ru ) 

Å ˤ ˹͙͔͗ͤͣ ͎͙͔́͊͡ ˻͋΅͔͍ͫͭͦ ͫ ͎͙ͦͪ͊ͤ;͔͚ͤͤͦ ͍͔͍͔ͦͭͭͫͭͤͤͦͫͭΈΌ Ϧ͔̇ͤͭͪ 
͙ͤͺͦͪͣ͊ͼ͙ͦͤͤ·ͻ ͔ͭͻ͎͙͚ͤͦͦ͡Ϧ ό˻˻˻ Ϧ̇ˮ́ϦύΣ  ͙͍͙ͨͪͦͦ͒ͭ͘ о5 ͙͔ͨͪͤͭͪ· 
Ϧ͔͔̆͊ͣͦͤ͡ϦΦ http://reprap-russia.org/  

Å ˴͙ͦͣͨ͊ͤΎ Maket-City ͙ ͘ ˴ͯͪͫ͊͟ ͙͍͙ͨͪͦͦ͒ͭ͘ о5 ͙͔ͨͪͤͭͪ· ͨͦ͒ ͍͙͔ͤ͊͊ͤͣ͘ 
˶Ό͔ͣͤ http://cnc.maket-city.ru 

Å ˽͔ͪͦͭ͟ Print & Play ͙ ͘ ˹͍͙͙͎ͦͦͫ͋ͪͫͦͦ͟ ˢ͔͎͊͒ͣͦͪͦ͒͊͟͟  ͦͫͯ΅͔͍ͫͭ͡Ύ͔ͭ  
͔͔͙͚͔ͣͦͫͪͤͦ͟͡ ͙͍͍ͨͪͦͦ͒ͫͭͦ͘ о5 ͙͔͍ͨͪͤͭͪͦ ͍͔͚ͫͦ͋ͫͭͤͤͦ ͦͤͫͭͪͯ͟͟ͼ͙͙ ͨͦ͒ 
͚ͣ͊ͪͦ͟ SibRap.  

Å ˸͍ͦͫͦͫ͊͟͟Ύ wD¢ όͪ͊ͪ͊͋͊ͭ͘·͍͔͊ͭ ͙ ͙͍͙ͨͪͦͦ͒ͭ͘ ͍͙͔ͦ͋ͦͪͯ͒ͦ͊ͤ ͫ  ;͙͍ͫͦ͡·ͣ 
͎ͨͪͦͪ͊ͣͣͤ·ͣ ͍͔͙͔ͯͨͪ͊ͤͣ͡ύ ͍·͙ͨͯͫͭ͊͡ ͍ ͦͤ͟ͼ͔ ͨͪͦ΄͎ͦͦ͡ ͎ͦ͒͊  ͣ ͔ͦ͒͡Έ 
PrintBox3D One 

Å ˴͙ͦͣͨ͊ͤΎ ζ˿́ˢ˹˴ˮ˹-ˢ́η - ;͔͊ͫͭͤͦ ͔͙ͨͪ͒ͨͪΎ͙͔ͭ ͙ͨͪ ˸˥́̂ ζ˿́ˢ˹˴ˮ˹ 

͔͍ͤ͒͊ͤͦ ͙ͨͪͦ͒͊͡ ͍͙ͫͦ ͔͍ͨͪ·͔ Prusa Mendel   
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ʬʦʪʦ 

ʈʘʟʤʝʨʳ ʧʘʪʝʥʪʥʳʭ ʧʦʨʪʬʝʣʝʡ 

ʢʦʤʧʘʥʠʡ-ʣʠʜʝʨʦʚ ʨʳʥʢʘ 3D ʧʝʯʘʪʠ. 

 ʂʦʤʧʘʥʠʷ-ʚʣʘʜʝʣʝʮ 

ʧʘʪʝʥʪʦʚ 

ʂʦʣʠʯʝʩʪʚʦ ʜʝʡʩʪʚʫʶʱʠʭ 

ʧʘʪʝʥʪʦʚ 

(ʠʩʪʝʢʘʶʱʠʭ ʧʦ ʩʨʦʢʘʤ) 

3D Systems   932 (60) 

Stratasys 506 (4) 

Z Corp ( ʧʨʠʥʘʜʣʝʞʠʪ 3D 

Systems) 

175 (0) 

Voxeljet 106 (0) 

Makerbot (ʢʫʧʣʝʥʘ ʚ 2013ʛ. 

Stratasys 

10 (ʥ/ʜ) 
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ʬʦʪʦ 

˨͙͙ͤ͊ͣ͊͟ ͔ͨ͊ͭͤͭͤ·ͻ ͊͘Ύ͍ͦ͟   
ʂʦʣʠʯʝʩʪʚʦ ʧʘʪʝʥʪʦʚ 3D Systems  

 

ʂʦʣʠʯʝʩʪʚʦ ʧʘʪʝʥʪʦʚ Stratasys 
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ɿʘʛʦʣʦʚʦʢ 

ʬʦʪʦ 

˻͍ͫͤͦͤ·͔ ͦͤ͟ͼ͔ͨͼ͙͙ ͙ ͔͙ͭͪͣͤ· ͍ 
͔ͭͻ͎͙ͤͦͦ͡ΎͻΣ ͊͘΅͙΅͔͊ͣ·ͻ оD Systems 
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ɿʘʛʦʣʦʚʦʢ 

ʬʦʪʦ 

˻͍ͫͤͦͤ·͔ ͦͤ͟ͼ͔ͨͼ͙͙ ͙ ͔͙ͭͪͣͤ· ͍ 
͔ͭͻ͎͙ͤͦͦ͡ΎͻΣ ͊͘΅͙΅͔͊ͣ·ͻ Stratasys 



ɺʳʩʰʘʷ ʰʢʦʣʘ ʤʘʨʢʝʪʠʥʛʘ ʠ ʨʘʟʚʠʪʠʷ ʙʠʟʥʝʩʘ ʅʀʋ ɺʐʕ, ʄʦʩʢʚʘ, 2014 

ɿʘʛʦʣʦʚʦʢ 

ʬʦʪʦ 

˴͙͔͊͟ ͔͙ͣ͊ͭͪ͊͡· ͙͔ͨͪͣͤΎΌͭͫΎ  
ό͙ͫͭͦ;͙ͤ͟Υ Gridlogics Technologies Pvt) 



ɺʳʩʰʘʷ ʰʢʦʣʘ ʤʘʨʢʝʪʠʥʛʘ ʠ ʨʘʟʚʠʪʠʷ ʙʠʟʥʝʩʘ ʅʀʋ ɺʐʕ, ʄʦʩʢʚʘ, 2014 

ɿʘʛʦʣʦʚʦʢ 

ʬʦʪʦ 

͔́ͻ͎͙͙ͤͦͦ͡ ͙ ͔͙ͣ͊ͭͪ͊͡·  
ό͙ͫͭͦ;͙ͤ͟Υ Gridlogics Technologies Pvt) 



ɺʳʩʰʘʷ ʰʢʦʣʘ ʤʘʨʢʝʪʠʥʛʘ ʠ ʨʘʟʚʠʪʠʷ ʙʠʟʥʝʩʘ ʅʀʋ ɺʐʕ, ʄʦʩʢʚʘ, 2014 

ɿʘʛʦʣʦʚʦʢ 

ʬʦʪʦ 

˥͔͒ ͙ͦͤ ͙͔ͨͪͣͤΎΌͭͫΎΚ                          
ό͙ͫͭͦ;͙ͤ͟Υ Gridlogics Technologies Pvt) 



ɺʳʩʰʘʷ ʰʢʦʣʘ ʤʘʨʢʝʪʠʥʛʘ ʠ ʨʘʟʚʠʪʠʷ ʙʠʟʥʝʩʘ ʅʀʋ ɺʐʕ, ʄʦʩʢʚʘ, 2014 

ɿʘʛʦʣʦʚʦʢ 

ʬʦʪʦ 

˽ͪͦ͒͊ͤͦ оD ͨ ͙͔͍ͪͤͭͪͦ ͍ ͙͔ͣͪ 

0,2 0,5 1,8 
5,7 

23 

56 

96 

2007 2008 2009 2010 2011 2012 2013*

ͭ·ͫΎ; ΄ͭͯ͟ 



ɺʳʩʰʘʷ ʰʢʦʣʘ ʤʘʨʢʝʪʠʥʛʘ ʠ ʨʘʟʚʠʪʠʷ ʙʠʟʥʝʩʘ ʅʀʋ ɺʐʕ, ʄʦʩʢʚʘ, 2014 

ɿʘʛʦʣʦʚʦʢ 

ʬʦʪʦ 

̉ͭͦ ͯ ͤ͊ͫΚ 
Å˽ ͦ ͦͼ͔ͤ͊ͣ͟ Ή͔͍ͫͨͪͭͦ͟ ͍͔͎ͫͦ ͤ͊ ͤ͊;͊ͦ͡ нлмп͎Φ ͍ 
˾̅ ͨͪͦ͒͊ͤͦ ͦͦͦ͟͡ р ͭ·ͫΦ ͙͔͍ͨͪͤͭͪͦΦ 

Å˽ ͔͙͍͔ͪͦͫ͗͊ͭͫ͡Ύ ͔ͭͪͤ͒ ͔ͫͣ΅͔͙ͤΎ ͫͨͪͦͫ͊ ͙͘ 
ͨͪͦͣ·΄͔͎ͤͤͦͦ͡ ͙͔͔͙ͨͪͣͤͤΎ ͍ ͔ͦͣͣͪ͟;͔͙͔ͫ͟ 
͔͎͔ͫͣͤͭ·Φ ˹͙͔͊ͨͪͣͪΥ 

 ζˬ͙͍ͯ ͍ ˿͊ͤͭ͟ ˽͔͔͎͔ͭͪ͋ͯͪΦ 
˹͔͊ͨ;͊ͭ͊Ό ͒͡Ύ ˤ͊ͫ ͙͔͙͒͘͡Ύ ͙͘ !.{ ͙͙͡ t[! όͼ͍͔ͭ ͨͦ 
͎͍͙ͫͦ͊ͫͦ͊ͤ͡ΌύΦ 
˿͚ͦ͡ ͦͭ лΦр ͒ͦ лΦм ͣͣ όͦ͋·;ͤͦ ͔ͨ;͊ͭ͊Ό лΦнрύ 
˽͙͔ͪͤͭͪ Mendel Prusa (+) 
˿͙ͭͦͣͦͫͭΈ ͔ͨ;͙͊ͭ нлл κͪ;͊ͫ Ҍ ͔͙ͣ͊ͭͪ͊͡ όмл҈ ͦͭ ͍͔͔͙ͪͣͤύΦ 
˿ͦͪͦͫͭ͟Έ ͙͔͙ͫͨͦͤͤ͡Ύ - 1-о ͒ͤΎΦ 
ˤͦͣͦ͗ͤ͊͘ ͍ͦͭͨͪ͊͊͟ ͨͦ;͚ͭͦ ͨͦ ˾͙͙ͦͫͫ ͙͙͡ ͯͪ͟Έ͔ͪͦͣΦη 

 



ɺʳʩʰʘʷ ʰʢʦʣʘ ʤʘʨʢʝʪʠʥʛʘ ʠ ʨʘʟʚʠʪʠʷ ʙʠʟʥʝʩʘ ʅʀʋ ɺʐʕ, ʄʦʩʢʚʘ, 2014 

ɿʘʛʦʣʦʚʦʢ 

ʬʦʪʦ 

˿͙͙ͭ͊ͭͫͭ͊͟ ͙ͫͭͦ;͙͍ͤͦ͟ ͒ͦͻ͍ͦ͒ͦΣ ҈Φ 
(ˮͫͭͦ;͙ͤ͟Υ {9/ Fillings) 



˽͎ͪͦͤͦ͘ ͒ͦͻ͍ͦ͒ͦ 



ɺʳʩʰʘʷ ʰʢʦʣʘ ʤʘʨʢʝʪʠʥʛʘ ʠ ʨʘʟʚʠʪʠʷ ʙʠʟʥʝʩʘ ʅʀʋ ɺʐʕ, ʄʦʩʢʚʘ, 2014 

ɿʘʛʦʣʦʚʦʢ 

ʬʦʪʦ 

˨ͦ͡Ύ ͔͔͎͗ͦ͒ͤ·ͻ ͒ͦͻ͍ͦ͒ͦ ό҈ύ ͦͭ ͨͪͦ͒͊͗ 
͙͔͙͚͒͘͡Σ ͨͦͯ͡;͔ͤͤ·ͻ ͫ ͨͦͣͦ΅ΈΌ оD ͨ ͔;͙͊ͭΦ 

(ˮͫͭͦ;͙ͤ͟Υ Wohlers Report 2013) 

% 

http://www.wired.com/business/?attachment_id=81130


ɺʳʩʰʘʷ ʰʢʦʣʘ ʤʘʨʢʝʪʠʥʛʘ ʠ ʨʘʟʚʠʪʠʷ ʙʠʟʥʝʩʘ ʅʀʋ ɺʐʕ, ʄʦʩʢʚʘ, 2014 

ɿʘʛʦʣʦʚʦʢ 

ʬʦʪʦ 

˿͔͎͔ͣͤͭ· ͔͙͔͔͚ͨͦͭͪ͋ͭ͡ оD ͨ ͔;͙͊ͭ όнлмо͎ΦύΦ           
ˮͫͭͦ;͙ͤ͟Υ ͦͼ͔͙ͤ͟ Ή͔͍ͫͨͪͭͦ͟ 

˽͙͍͍͔ͪͦͦ͒ͫͭͤͤ͘
·͔ ͔͙ͨͪ͒ͨͪΎ͙ͭΎ 

23% 

͙͙͊͋ͦͪ͊ͭͦͪ͡ 
˹ˮ˻˴˾ 

14% 

ˢͪͻ͙͔ͭͭͦͪ͟· 
13% 

˽ͪͦͣ·΄͔ͤͤ͡·͔ 
͙͚͔͒͊ͤͪ͘· 

13% 

˾͔͊ͣͤ͟͡·͔ 
͎͔͍͊ͤͭͫͭ͊ 

17% 

̂;͔͋ͤ·͔ 
͍͔͔͙͊͒ͤ͘Ύ 

6% 

̉͊ͫͭͤ·͔ 
͔͙͔͙ͨͦͭͪ͋ͭ͡ 

14% 



ɺʳʩʰʘʷ ʰʢʦʣʘ ʤʘʨʢʝʪʠʥʛʘ ʠ ʨʘʟʚʠʪʠʷ ʙʠʟʥʝʩʘ ʅʀʋ ɺʐʕ, ʄʦʩʢʚʘ, 2014 

ɿʘʛʦʣʦʚʦʢ 

ʬʦʪʦ 

˽͎ͪͦͤͦ͘ ͙͙͙͒ͤ͊ͣ͟ ͪ·ͤ͊͟ 



ɺʳʩʰʘʷ ʰʢʦʣʘ ʤʘʨʢʝʪʠʥʛʘ ʠ ʨʘʟʚʠʪʠʷ ʙʠʟʥʝʩʘ ʅʀʋ ɺʐʕ, ʄʦʩʢʚʘ, 2014 

ɿʘʛʦʣʦʚʦʢ 

ʬʦʪʦ 

˾ͦͫͭ ͙͙͙ͤ͒ͯͫͭͪ оD ͨ ͔;͙͊ͭ όˮͫͭͦ;͙ͤ͟ Wohlers) 



˻ͼ͔ͤ͊͟ Gartner Group 



ɺʳʩʰʘʷ ʰʢʦʣʘ ʤʘʨʢʝʪʠʥʛʘ ʠ ʨʘʟʚʠʪʠʷ ʙʠʟʥʝʩʘ ʅʀʋ ɺʐʕ, ʄʦʩʢʚʘ, 2014 

ɿʘʛʦʣʦʚʦʢ 

ʬʦʪʦ 

˻͋Ά͔ͣ ͪ·ͤ͊͟ о5 ͙͔͍ͨͪͤͭͪͦ ͨͦ ͦͭͪ͊ͫ͡Ύͣ 
͙͔͔͙ͨͪͣͤͤΎ ͍ ͣͤ͡Φ ϷΦ ͙ ͎ͨͪͦͤͦ͘· 

 (ˮͫͭͦ;͙ͤ͟: IDTechEx) 

0 100 200 300 400 500 600 700 800

ˢ͍͙͔͔͙͔ͭͦͣͦ͋ͫͭͪͦͤ͡ 

ˢΉ͙ͪͦͦͫͣ͟;͔ͫ͊͟Ύ ͦͭͪ͊ͫ͡Έ 

˸͔͙͒ͼ͙ͤͫ͊͟Ύ ͦͭͪ͊ͫ͡Έ 

˽͔͙͔ͦͭͪ͋ͭ͡Έ͙͔ͫ͟ ͨͪͦ͒ͯͭ͟· 

˨͎͙͔ͪͯ ͙ͦ͋͊ͫͭ͡  

ˢ͍͙͔͔͙͔ͭͦͣͦ͋ͫͭͪͦͤ͡ ˢΉ͙ͪͦͦͫͣ͟;͔ͫ͊͟Ύ ͦͭͪ͊ͫ͡Έ ˸͔͙͒ͼ͙ͤͫ͊͟Ύ ͦͭͪ͊ͫ͡Έ ˽͔͙͔ͦͭͪ͋ͭ͡Έ͙͔ͫ͟ ͨͪͦ͒ͯͭ͟· ˨͎͙͔ͪͯ ͙ͦ͋͊ͫͭ͡  

2015 570 200 210 230 200

2014 650 310 200 210 110

2013 730 350 180 200 60

2012 450 180 160 180 40


