
  

 ɸʈʍʀʊɽʂʊʋʈɽʅ ʌɸʂʋʃʊɽʊ 

ʂɸʊɽɼʈɸ Ăʀʅʊɽʈʀʆʈ ʀ ɼʀɿɸʁʅ ɿɸ ɸʈʍʀʊɽʂʊʋʈɸʊɸñ 

  

ʘʨʭ. ʈʘʜʫʣ ɼʠʤʠʪʨʦʚ ʐʠʰʢʦʚ  

Ăʉʪʨʘʪʝʛʠʠ ʟʘ ʧʨʠʣʘʛʘʥʝ ʥʘ ʘʣʛʦʨʠʪʤʠʯʥʦ ʤʦʜʝʣʠʨʘʥʝ ʚ 

ʘʨʭʠʪʝʢʪʫʨʥʠʷ ʜʠʟʘʡʥñ  

 
 

ɼʀʉɽʈʊɸʎʀʆʅɽʅ ʊʈʋɼ 

ɿɸ ʇʈʀʉʒɾɼɸʅɽ ʅɸ ʆɹʈɸɿʆɺɸʊɽʃʅɸ ʀ ʅɸʋʏʅɸ ʉʊɽʇɽʅ 

Ăɼʆʂʊʆʈñ 

ʉʦʬʠʷ, 2020 ʛ. 

 

 



 

ɸʈʍʀʊɽʂʊʋʈɽʅ ʌɸʂʋʃʊɽʊ 

 

ʂɸʊɽɼʈɸ Ăʀʅʊɽʈʀʆʈ ʀ ɼʀɿɸʁʅ ɿɸ ɸʈʍʀʊɽʂʊʋʈɸʊɸñ 

 

ɸɺʊʆʈɽʌɽʈɸʊ 

ʅɸ ɼʀʉɽʈʊɸʎʀʆʅɽʅ ʊʈʋʊ ɿɸ ʇʈʀʉʒɾɼɸʅɽ ʅɸ 

ʆɹʈɸɿʆɺɸʊɽʃʅɸʅɸʋʏʅɸ ʉʊɽʇɽʅ Ăɼʆʂʊʆʈñ 

ʇʆ ʅɸʋʏʅɸ ʉʇɽʎʀɸʃʅʆʉʊ: Ăʉʀʅʊɽɿ ʅɸ 

ɸʈʍʀʊɽʂʊʋʈɸʊɸ ʉ ɼʈʋɻʀʊɽ ʀɿʂʋʉʊɺɸ, ʀʅʊɽʈʀʆʈ ʀ 

ɼʀɿɸʁʅ ɿɸ ɸʈʍʀʊɽʂʊʋʈɸʊɸñ ʂʒʄ ʂɸʊɽɼʈɸ Ăʀʅʊɽʈʀʆʈ 

ʀ ɼʀɿɸʁʅ ɿɸ ɸʈʍʀʊɽʂʊʋʈɸʊɸñ 

 

ʅɸ ʊɽʄɸ: 

 

Ăʉʊʈɸʊɽɻʀʀ ɿɸ ʇʈʀʃɸɻɸʅɽ ʅɸ ɸʃɻʆʈʀʊʄʀʏʅʆ 

ʄʆɼɽʃʀʈɸʅɽ ɺ ɸʈʍʀʊɽʂʊʋʈʅʀʗ ɼʀɿɸʁʅñ 

ɸʚʪʦʨ: 

ʘʨʭ. ʈʘʜʫʣ ʐʠʰʢʦʚ 

(ʜʦʢʪʦʨʘʥʪ ʥʘ ʩʘʤʦʩʪʦʷʪʝʣʥʘ ʧʦʜʛʦʪʦʚʢʘ) 

 

ʅʘʫʯʝʥ ʢʦʥʩʫʣʪʘʥʪ: 

ʧʨʦʬ. ʘʨʭ. ʂʘʣʠʥ ʊʠʭʦʣʦʚ 

ʅʘʫʯʥʦ ʞʫʨʠ: 

ʯʣ.-ʢʦʨ. ʧʨʦʬ. ʜ-ʨ ʘʨʭ. ɸʪʘʥʘʩ ʂʦʚʘʯʝʚ  

ʧʨʦʬ. ʜ-ʨ ʘʨʭ. ɸʣʝʢʩʘʥʜʲʨ ʉʣʘʝʚ  

ʜʦʮ. ʜ-ʨ ʘʨʭ. ʄʘʨʠʷ ɼʘʚʯʝʚʘ 

ʧʨʦʬ. ʜ-ʨ ʘʨʭ. ʆʨʣʠʥ ɼʘʚʯʝʚ 

ʜʦʮ. ʜ-ʨ ʘʨʭ. ɽʚʛʝʥʠ ʈʘʬʘʠʣʦʚ 

 

ʈʝʮʝʥʟʝʥʪ: 

ʯʣ.-ʢʦʨ. ʧʨʦʬ. ʜ-ʨ ʘʨʭ. ɸʪʘʥʘʩ ʂʦʚʘʯʝʚ
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ʇʨʠʟʥʘʪʝʣʥʦʩʪ ʥʘ: 
 
ɸʩʦʮʠʘʮʠʷ DesignMorphine ʟʘ ʧʨʝʜʦʩʪʘʚʝʥʠʪʝ ʚʲʟʤʦʞʥʦʩʪʠ  
ʘʨʭ. ʎʚʝʪʝʣʠʥʘ ɻʝʦʨʛʠʝʚʘ 
ʀʚʘʡʣʦ ʇʘʧʨʘʪʠʣʦʚ  
ɺʘʥʷ ʠ ɼʠʤʠʪʲʨ ʐʠʰʢʦʚʠ  
 

 

ɸʜʤʠʥʠʩʪʨʘʪʠʚʥʘ ʩʧʨʘʚʢʘ:  

ɼʦʢʪʦʨʘʥʪʲʪ ʝ ʦʪʯʠʩʣʝʥ ʩ ʧʨʘʚʦ ʥʘ ʟʘʱʠʪʘ ʩʲʩ ʟʘʧʦʚʝʜ ˉ514 ʜʰ 27.06.2018 ʛʦʜʠʥʘ ʥʘ 
ʨʝʢʪʦʨʘ ʥʘ ʋɸʉɻ, ʥʘ ʦʩʥʦʚʘʥʠʝ ï ʈʝʰʝʥʠʝ ʥʘ ʌʘʢʫʣʪʝʪʩʢʠʷ ʩʲʚʝʪ ʥʘ ɸʨʭʠʪʝʢʪʫʨʥʠʷ 
ʬʘʢʫʣʪʝʪ ʩ ʇʨʦʪʦʢʦʣ 18/26.06.2018 ʛ. 

ʊʨʫʜʲʪ ʝ ʥʘʩʦʯʝʥ ʟʘ ʟʘʱʠʪʘ ʩʲʩ ʟʘʧʦʚʝʜ ˉ399 ʦʪ 17.07.2020 ʛ. ʥʘ ʨʝʢʪʦʨʘ ʥʘ ʋɸʉɻ. 

  

ɿʘʱʠʪʘʪʘ ʥʘ ʜʠʩʝʨʪʘʮʠʦʥʥʠʷ ʪʨʫʜ ʱʝ ʩʝ ʩʲʩʪʦʠ ʥʘ 11.09.2020 ʦʪ 17  ʯʘʩʘ ʚ ʟʘʣʘ 316 ʚ ʢʦʨʧʫʩ 
Ăɸñ ʥʘ ʋɸʉɻ, ʥʘ ʟʘʩʝʜʘʥʠʝ ʥʘ ʥʘʫʯʥʦ ʞʫʨʠ, ʥʘʟʥʘʯʝʥʦ ʩʲʩ ʟʘʧʦʚʝʜ ˉ 399 ʦʪ 17.07.2020 ʛ. ʦʪ 
ʨʝʢʪʦʨʘ ʥʘ ʋɸʉɻ.  

ɼʠʩʝʨʪʘʮʠʦʥʥʠʷʪ ʪʨʫʜ ʩʲʜʲʨʞʘ ʦʙʱʦ 208 ʩʪʘʥʜʘʨʪʥʠ ʩʪʨʘʥʠʮʠ, ʦʪ ʢʦʠʪʦ 60 ʩʪʨʘʥʠʮʠ ʩ ʪʝʢʩʪ, 
124 ʩʪʨʘʥʠʮʠ ʩ ʪʝʢʩʪ ʠ ʠʣʶʩʪʨʘʮʠʠ, 24  ʩʪʨʘʥʠʮʠ ʩ ʠʣʶʩʪʨʘʮʠʠ. 

ʀʟʧʦʣʟʚʘʥʠ ʩʘ 319 ʙʨ. ʮʚʝʪʥʠ ʩʥʠʤʢʠ, ʜʠʘʛʨʘʤʠ, ʩʭʝʤʠ, ʚʠʟʫʘʣʠʟʘʮʠʠ ʠ ʯʝʨʪʝʞʠ, ʦʪ ʢʦʠʪʦ 292 
ʙʨ. ʘʚʪʦʨʩʢʠ. 

ʋʯʘʩʪʠʷ ʚ ʤʝʞʜʫʥʘʨʦʜʥʠ ʥʘʫʯʥʦʠʟʩʣʝʜʦʚʘʪʝʣʩʢʠ ʩʝʤʠʥʘʨʠ: 

 

ɸʩʠʩʪʠʨʘʥʝ ʚ ʤʝʞʜʫʥʘʨʦʜʥʘ ʥʘʫʯʥʦʠʩʣʝʜʦʚʪʝʣʩʢʘ ʨʘʙʦʪʠʣʥʠʮʘ ʟʘ ʧʘʨʘʤʝʪʨʠʯʝʥ ʠ 

ʘʣʛʦʨʠʪʤʠʯʝʥ ʜʠʟʡʘʥ: 

 ĂGenerative Morphologies 2.0ñ  , ʉʦʬʠʷ - 18.07-26.07.2015 

https://designmorphine.org/workshop/past/generative-morphologies-v2/ 

 

ʈʲʢʦʚʦʜʠʪʝʣ - ʣʝʢʪʦʨ  ʥʘ ʤʝʞʜʫʥʘʨʦʜʥʘ ʥʘʫʯʥʦʠʩʣʝʜʦʚʪʝʣʩʢʘ ʨʘʙʦʪʠʣʥʠʮʘ: 

   ñComputation matters V1.0ò ʉʦʬʠʷ  ï ʨʘʙʦʪʠʣʥʠʮʘ ʟʘ ʧʘʨʘʤʝʪʨʠʯʝʥ ʠ ʘʣʛʦʨʠʪʤʠʯʝʥ 

ʜʠʟʘʡʥ , ʠʟʯʠʩʣʠʪʝʣʥʠ ʤʝʪʦʜʠ ʟʘ ʬʦʨʤʦʦʙʨʘʟʫʚʘʥʝ , ʉʦʬʠʷ - 24.02-28.02.2016 

https://designmorphine.org/workshop/past/computation-matters-v1/ 

 

ʈʲʢʦʚʦʜʠʪʝʣ - ʣʝʢʪʦʨ ʥʘ ʤʝʞʜʫʥʘʨʦʜʥʘ ʥʘʫʯʥʦʠʩʣʝʜʦʚʪʝʣʩʢʘ ʨʘʙʦʪʠʣʥʠʮʘ : 

ĂAlgorithmic Accessories V1.0 ñ  ɺʠʝʥʘ,ɸʚʩʪʨʠʷ  ï ʨʘʙʦʪʠʣʥʠʮʘ ʟʘ ʧʘʨʘʝʤʪʨʠʯʝʥ ʠ 

ʘʣʛʦʨʠʪʤʠʯʝʥ ʜʠʟʘʡʥ ʥʘ ʠʟʜʝʣʠʷ . ʇʨʠʣʦʞʝʥʠʝ ʥʘ ʘʣʛʝʙʨʠʯʥʠ ʬʫʥʢʮʠʠ ʟʘ  

ʬʦʨʤʦʦʙʨʘʟʫʚʘʥʝ , ʜʠʛʠʪʘʣʥʦ ʧʨʦʪʦʪʠʧʠʨʘʥʝ , 15.04-07.04. 2016 

https://designmorphine.org/workshop/past/algorithmic-accessories-v1/ 

 

ʈʲʢʦʚʦʜʠʪʝʣ - ʣʝʢʪʦʨ ʥʘ ʤʝʞʜʫʥʘʨʦʜʥʘ ʥʘʫʯʥʦʠʩʣʝʜʦʚʪʝʣʩʢʘ ʨʘʙʦʪʠʣʥʠʮʘ: 

https://designmorphine.org/workshop/past/generative-morphologies-v2/
https://designmorphine.org/workshop/past/computation-matters-v1/
https://designmorphine.org/workshop/past/algorithmic-accessories-v1/


 
 

4 

 ĂVertical Variables  V1.0 ñ  ɸʤʘʥ , ʁʦʨʜʘʥʠʷ ï ʨʘʙʦʪʠʣʥʠʮʘ ʟʘ ʧʘʨʘʝʤʪʨʠʯʥʦ ʠ ʘʣʛʦʨʠʪʤʠʯʥʦ 

ʬʦʨʦʤʦʦʙʨʘʟʫʚʘʥʝ ,  ʜʠʟʘʡʥ ʥʘ ʬʘʩʘʜʠ ʥʘ ʚʠʩʦʢʠ ʩʛʨʘʜʠ ʠ ʜʠʛʠʪʘʣʝʥ ʘʥʘʣʠʟ ʥʘ 

ʦʩʣʲʥʯʘʚʘʥʝ, 24.05-01.06.2016 

https://designmorphine.org/workshop/past/vertical-variables-v1/ 

 

ɸʩʠʩʪʝʥʪ ʚ ʤʝʞʜʫʥʘʨʦʜʝʥ ʩʝʤʠʥʘʨ ï ʨʘʙʦʪʠʣʥʠʮʘ ʟʘ ʘʣʛʦʨʠʪʤʠʯʥʦ ʠ ʧʘʨʘʤʝʪʨʠʯʥʦ 

ʤʦʜʝʣʠʨʘʥʝ ʠ ʬʘʙʨʠʢʠʨʘʥʝ : 

 Intelligent Tectonics V 1.0 , ʨʲʢʦʚʦʜʠʪʝʣ ʥʘ ʝʢʠʧ ʩ  ʧʨʦʝʢʪ ʩʧʝʯʝʣʠʣ ʢʦʥʢʫʨʩ ʟʘ ʜʠʟʘʡʥ ʥʘ 

ʧʘʨʘʤʝʪʨʠʯʝʥ ʧʘʚʠʣʠʦʥ ʟʘ ʠʟʣʦʞʝʥʠʝ, ʉʦʬʠʷ 09.07-16.07.2016 

https://designmorphine.org/workshop/past/intelligent-tectonics-v1/ 

 

ʈʲʢʦʚʦʜʠʪʝʣ ʠ ʣʝʢʪʦʨ ʥʘ ʤʝʞʜʫʥʘʨʦʜʝʥ ʢʫʨʩ- ʨʘʙʦʪʠʣʥʠʮʘ ʟʘ ʧʘʨʘʝʤʪʨʠʯʝʥ ʜʠʟʘʡʥ, 

ʬʦʨʤʦʦʙʨʘʟʫʚʘʥʝ ʠ ʜʠʛʠʪʘʣʥʦ ʧʨʦʪʦʪʠʧʠʨʘʥʝ  : 

 ñAlgorithmic Accessories V2.0ò ɺʠʝʥʘ , ɸʚʩʪʨʠʷ , 16.02-19.02. 2017 

https://designmorphine.org/workshop/past/algorithmic-accessories-v2/ 

 

ʈʲʢʦʚʦʜʠʪʝʣ - ʣʝʢʪʦʨ ʥʘ ʩʝʤʠʥʘʨ ï ʨʘʙʦʪʠʣʥʠʮʘ ʟʘ ʘʣʛʦʨʠʪʤʠʯʥʦ ʠ ʧʘʨʘʤʝʪʨʠʯʥʦ 

ʤʦʜʝʣʠʨʘʥʝ ʠ ʬʘʙʨʠʢʠʨʘʥʝ : 

 ĂIntelligent Tectonics V2.0 ñ  Aʪʠʥʘ, ɻʲʨʮʠʷ  ï ʨʘʙʦʪʠʣʥʠʮʘ ʟʘ ʧʘʨʘʝʤʪʨʠʯʝʥ ʠ 

ʘʣʛʦʨʠʪʤʠʯʝʥ ʜʠʟʘʡʥ ʠ ʜʠʛʠʪʘʣʥʦ ʬʘʙʨʠʢʠʨʘʥʝ ʥʘ ʧʘʚʠʣʠʦʥʠ, 08.07-15.07.2018 

https://designmorphine.org/workshop/past/intelligent-tectonics-v2/ 

 

ʈʲʢʦʚʦʜʠʪʝʣ - ʣʝʢʪʦʨ ʥʘ ʤʝʞʜʫʥʘʨʦʜʥʘ ʥʘʫʯʥʦʠʩʣʝʜʦʚʪʝʣʩʢʘ ʨʘʙʦʪʠʣʥʠʮʘ: 

 ĂVertical Variables V2.0 ñ  ʉʦʬʠʷ   ï ʨʘʙʦʪʠʣʥʠʮʘ ʟʘ ʧʘʨʘʝʤʪʨʠʯʝʥ ʠ ʘʣʛʦʨʠʪʤʠʯʝʥ ʜʠʟʘʡʥ 

ʥʘ ʚʠʩʦʢʠ ʩʛʨʘʜʠ , ʩʦʣʘʨʝʥ ʘʥʘʣʠʟ ʠ ʝʚʦʣʶʮʠʦʥʥʘ ʦʧʪʠʤʠʟʘʮʠʷ, 24.02-01.03.2018 

https://designmorphine.org/workshop/past/vertical-variables-v2/ 

  
ʇʫʙʣʠʢʘʮʠʠ:  

 

ɸʄʉ ɸʩʧʝʢʪʠ , ɸʣʤʘʥʘʭ 2015, ʩ.131-133:  ʇʫʙʣʠʢʘʮʠʷ ʥʘ ʦʩʲʱʝʩʪʚʥ ʧʨʦʝʢʪ ï 

ʧʘʨʘʤʝʪʨʠʯʝʥ ʪʦʚʘʥ ʠ ʠʥʪʝʨʠʦʨ  ʨʝʩʪʦʨʘʥʪ Ăʍʝʧʠ ʄʣʘʜʦʩʪñ 

 

ɸʄʉ ɸʣʤʘʥʘʭ ʘʨʭʠʪʝʢʪʫʨʘ 2017 (ʩ.158-163):  ʇʫʙʣʠʢʘʮʠʷ ʥʘ ʨʝʘʠʣʠʟʠʨʘʥ ʧʨʦʝʢʪ ʩ 

ʝʣʝʤʝʥʠ ʦʪ ʧʘʨʘʤʝʪʨʠʯʥʠʷ ʜʠʟʘʡʥ ï ʨʝʩʪʦʨʘʥʪ Ăʍʝʧʠ ɺʠʢʪʦʨʠʷñ  

 

Ăɻʨʘʜʲʪñ  ɹʨ.4. ɸʚʛʫʩʪ ï ʉʝʧʪʝʤʚʨʠ, 2017 (ʩ.100-103) ʇʫʙʣʠʢʘʮʠʷ ʥʘ ʠʟʧʲʣʥʝʥ ʠʥʪʝʨʠʦʨʝʥ 

ʧʨʦʝʢʪ ʩ ʝʣʝʤʝʥʪ ʦʪ ʧʘʨʘʤʝʪʨʠʯʥʠʷ ʜʠʟʘʡʥ ï Ăʈʝʩʪʦʨʘʥʪ ʂʘʧʠʪʘʥ ʂʫʢ   

 
  

https://designmorphine.org/workshop/past/vertical-variables-v1/
https://designmorphine.org/workshop/past/intelligent-tectonics-v1/
https://designmorphine.org/workshop/past/algorithmic-accessories-v2/
https://designmorphine.org/workshop/past/intelligent-tectonics-v2/
https://designmorphine.org/workshop/past/vertical-variables-v2/
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ɻʣʘʚʘ 1 
ɺʲʚʝʜʝʥʠʝ 

 
ɺʩʝʢʠ ʜʠʟʘʡʥ ʤʦʞʝ ʜʘ ʙʲʜʝ ʨʘʟʛʣʝʜʘʥ ʢʘʪʦ ʩʠʩʪʝʤʘ ʦʪ ʝʣʝʤʝʥʪʠ ʠ ʪʝʭʥʠʪʝ ʩʪʨʫʢʪʫʨʥʦ-
ʬʫʥʢʮʠʦʥʘʣʥʠ ʚʨʲʟʢʠ. ʉʲʚʨʝʤʝʥʥʠʪʝ ʪʝʭʥʦʣʦʛʠʠ ʧʦʟʚʦʣʷʚʘʪ ʣʝʩʥʦʪʦ ʩʲʟʜʘʚʘʥʝ ʥʘ ʜʠʛʠʪʘʣʥʠ 
ʤʦʜʝʣʠ ʥʘ ʪʘʟʠ ʩʠʩʪʝʤʘ ʠ ʦʪʪʘʤ ʠʟʚʣʠʯʘʥʝ ʥʘ ʨʘʟʣʠʯʥʠ ʠʟʛʣʝʜʠ ʠ ʧʨʦʝʢʮʠʠ, ʥʝʦʙʭʦʜʠʤʠ ʟʘ 
ʥʝʛʦʚʦʪʦ ʤʘʪʝʨʠʘʣʠʟʠʨʘʥʝ, ʘ ʤʦʜʠʬʠʮʠʨʘʥʝʪʦ ʠʤ ʩʪʘʚʘ ʯʨʝʟ ʧʨʦʤʷʥʘ ʥʘ ʧʨʦʩʪʨʘʥʩʪʚʝʥʠʪʝ 
ʧʘʨʘʤʝʪʨʠ ʥʘ ʝʣʝʤʝʥʪʠʪʝ ʠ ʩʪʨʫʢʪʫʨʥʠʪʝ ʠʤ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ. ʊʘʢʘ ʚʩʝʢʠ ʝʜʠʥ ʜʠʛʠʪʘʣʝʥ 
ʤʦʜʝʣ ʤʦʞʝ ʜʘ ʙʲʜʝ ʨʘʟʛʣʝʞʜʘʥ ʢʘʪʦ Ăʧʘʨʘʤʝʪʨʠʯʝʥñ, ʙʝʟ ʟʘʜʲʣʞʠʪʝʣʥʦ ʜʘ ʝ ʠʟʛʨʘʜʝʥ ʯʨʝʟ 
ʘʣʛʦʨʠʪʤʠʯʥʦ ʤʦʜʝʣʠʨʘʥʝ. ʇʨʠʥʦʩʲʪ ʥʘ ʘʣʛʦʨʠʪʤʠʯʥʠʷ ʧʦʜʭʦʜ ʥʘ ʤʦʜʝʣʠʨʘʥʝ ʥʘ ʜʘʜʝʥ 
ʜʠʟʘʡʥ ʝ ʩʲʟʜʘʚʘʥʝʪʦ ʥʘ ʮʷʣʦʩʪʥʘ ʜʠʥʘʤʠʯʥʘ ʩʠʩʪʝʤʘ, ʩʲʜʲʨʞʘʱʘ ʚ ʩʝʙʝ ʩʠ ʥʝʦʛʨʘʥʠʯʝʥ 
ʙʨʦʡ ʨʝʰʝʥʠʷ ʥʘ ʜʘʜʝʥ ʧʨʦʙʣʝʤ. ɸʣʛʦʨʠʪʤʠʯʥʠʷʪ ʜʠʟʘʡʥʝʨ ʩʲʟʜʘʚʘ ʚʨʲʟʢʠʪʝ ʤʝʞʜʫ 
ʝʣʝʤʝʥʪʠʪʝ ʚ ʩʠʩʪʝʤʘʪʘ ʠ ʪʝ ʦʩʪʘʚʷʪ ʦʙʝʜʠʥʝʥʠ ʚ ʤʦʜʝʣ ʠ ʩʣʝʜ ʧʦʩʣʝʜʚʘʱʘ ʧʨʦʤʷʥʘ. ʊʦʟʠ 
ʧʦʜʭʦʜ ʥʘ ʧʨʦʝʢʪʠʨʘʥʝ ʝ ʥʘʤʝʨʠʣ ʩʚʦʝʪʦ ʧʨʠʣʦʞʝʥʠʝ ʚ ʘʚʪʦʤʦʙʠʣʥʘʪʘ, ʢʦʨʘʙʥʘʪʘ ʠ 
ʩʘʤʦʣʝʪʥʘʪʘ ʠʥʜʫʩʪʨʠʷ, ʛʦʜʠʥʠ ʧʨʝʜʠ ʜʘ ʜʦʩʪʠʛʥʝ ʜʦ ʘʨʭʠʪʝʢʪʫʨʘʪʘ, ʥʦ ʟʘ ʩʨʘʚʥʠʪʝʣʥʦ 
ʤʘʣʢʦʪʦ ʚʨʝʤʝ, ʚ ʢʦʝʪʦ ʩʝ ʧʨʠʣʘʛʘ ʪʫʢ, ʩʝ ʝ ʧʨʝʚʲʨʥʘʣ ʚ ʦʩʥʦʚʝʥ ʠʥʩʪʨʫʤʝʥʪ ʥʘ ʚʦʜʝʱʠʪʝ 
ʘʨʭʠʪʝʢʪʫʨʥʠ ʧʨʘʢʪʠʢʠ ʚ ʩʚʝʪʘ. ʊʦʚʘ ʦʧʨʝʜʝʣʷ ʪʝʤʘʪʘ ʥʘ ʜʠʩʝʨʪʘʮʠʷʪʘ ʢʘʪʦ ʠʟʢʣʶʯʠʪʝʣʥʦ 
ʘʢʪʫʘʣʥʘ ʚ ʢʦʥʪʝʢʩʪʘ ʥʘ ʩʲʚʨʝʤʝʥʥʠʷ ʘʨʭʠʪʝʢʪʫʨʝʥ ʜʠʟʘʡʥ. ɺʲʧʨʝʢʠ ʯʝ ʘʣʛʦʨʠʪʤʠʯʥʦʪʦ 
ʤʦʜʝʣʠʨʘʥʝ ʩʝ ʠʟʧʦʣʟʚʘ ʢʘʪʦ ʤʝʪʦʜ ʟʘ ʬʦʨʤʦʦʙʨʘʟʫʚʘʥʝ ʦʪ ʥʘʡ-ʫʩʧʝʰʥʠʪʝ ʧʨʦʝʢʪʘʥʪʩʢʠ 
ʩʪʫʜʠʷ, ʦʪʥʦʩʠʪʝʣʥʘʪʘ ʨʘʟʧʨʦʩʪʨʘʥʝʥʦʩʪ ʥʘ ʪʦʟʠ ʠʥʩʪʨʫʤʝʥʪ ʝ ʤʘʣʢʘ, ʘ ʪʝʭʥʠʯʝʩʢʠʪʝ 
ʧʦʟʥʘʥʠʷ, ʥʝʦʙʭʦʜʠʤʠ ʟʘ ʧʨʠʣʘʛʘʥʝʪʦ ʤʫ, ʩʘ ʪʨʫʜʥʦʜʦʩʪʲʧʥʠ. ʊʦʚʘ ʩʝ ʜʲʣʞʠ ʢʘʢʪʦ ʥʘ 
ʞʝʣʘʥʠʝʪʦ ʟʘ ʟʘʧʘʟʚʘʥʝ ʥʘ ʘʚʪʦʨʩʢʠʪʝ ʧʨʘʚʘ ʠ ʠʥʪʝʣʝʢʪʫʘʣʥʘ ʩʦʙʩʪʚʝʥʦʩʪ ʦʪ ʩʪʨʘʥʘ ʥʘ 
ʚʦʜʝʱʠʪʝ ʩʧʝʮʠʘʣʠʩʪʠ ʚ ʪʘʟʠ ʠʥʦʚʘʪʠʚʥʘ ʩʬʝʨʘ, ʪʘʢʘ ʠ ʥʘ ʣʠʧʩʘʪʘ ʥʘ ʩʠʩʪʝʤʘʪʠʟʠʨʘʥʠ ʥʘʩʦʢʠ 
ʟʘ ʧʨʘʢʪʠʯʝʩʢʘ ʨʘʙʦʪʘ. ɼʦʙʘʚʝʥʘʪʘ ʩʪʦʡʥʦʩʪ ʚ ʧʨʦʝʢʪʘʥʪʩʢʠʷ ʧʨʦʮʝʩ ʯʝʩʪʦ ʦʩʪʘʚʘ ʩʢʨʠʪʘ ʟʘʜ 
ʢʨʘʡʥʠʪʝ ʨʝʟʫʣʪʘʪʠ ʠ ʧʨʠʥʦʩʲʪ ʥʘ ʘʣʛʦʨʠʪʤʠʯʥʦʪʦ ʤʦʜʝʣʠʨʘʥʝ ʦʩʪʘʚʘ ʥʘ ʟʘʜʝʥ ʧʣʘʥ. ʊʦʚʘ, ʚ 
ʢʦʤʙʠʥʘʮʠʷ ʩ ʧʨʝʜʠʟʚʠʢʘʪʝʣʩʪʚʘʪʘ ʚ ʩʲʟʜʘʚʘʥʝʪʦ ʥʘ ʩʘʤʠʪʝ ʘʣʛʦʨʠʪʤʠ, ʦʧʨʝʜʝʣʷ ʪʝʤʘʪʘ ʢʘʪʦ 
ʚʩʝ ʦʱʝ ʥʝʜʦʩʪʘʪʲʯʥʦ ʧʨʦʫʯʝʥʘ. ɼʠʩʝʨʪʘʮʠʷʪʘ ʮʝʣʠ ʜʘ ʘʜʨʝʩʠʨʘ ʢʘʢʪʦ ʣʠʧʩʘʪʘ ʥʘ ʪʝʦʨʝʪʠʯʥʘ 
ʙʘʟʘ ʟʘ ʨʘʟʚʠʪʠʝ, ʪʘʢʘ ʠ ʥʝʜʦʩʪʘʪʲʯʥʘʪʘ ʢʦʥʢʨʝʪʠʢʘ ʟʘ ʧʨʘʢʪʠʯʝʩʢʘʪʘ ʧʨʠʣʦʞʠʤʦʩʪ ʥʘ 
ʘʣʛʦʨʠʪʤʠʯʥʦʪʦ ʤʦʜʝʣʠʨʘʥʝ. 
 
ɺʦʜʝʱʠ ʥʘʫʯʥʠ ʪʨʫʜʦʚʝ ʚ ʩʬʝʨʘʪʘ ʥʘ ʧʘʨʘʤʝʪʨʠʯʥʦʪʦ ʠ ʘʣʛʦʨʠʪʤʠʯʥʦ ʤʦʜʝʣʠʨʘʥʝ ʩʲʟʜʘʚʘʪ 
ʋʘʩʠʤ ɼʞʘʙʠ (Jabi, Wassim 2013: Parametric design for architecture by Wassim Jabi), ʄʘʨʢ ɹʲʨʠ 
(Burry, M 2011: Scripting Cultures: Architectural Design and Programming) ʠ ɼʘʥʠʝʣ ɼʝʡʚʠʩ (Davis, 
Daniel 2013: Modelled on Software Engineering: Flexible Parametric Models in the Practice of 
Architecture). ɺʩʝʢʠ ʝʜʠʥ ʦʪ ʪʷʭ ʠʤʘ ʩʚʦʡ ʩʦʙʩʪʚʝʥ ʧʦʜʭʦʜ ʢʲʤ ʧʨʦʙʣʝʤʘʪʠʢʘʪʘ ʚ ʦʙʣʘʩʪʪʘ ʠ 
ʪʝʭʥʠʪʝ ʨʘʟʨʘʙʦʪʢʠ ʦʩʪʘʚʷʪ ʩʚʦʷ ʪʨʘʝʥ ʦʪʧʝʯʘʪʲʢ ʚ ʘʢʘʜʝʤʠʯʥʘʪʘ ʦʙʣʘʩʪ ʠ ʜʠʛʠʪʘʣʥʠʪʝ 
ʪʝʭʥʦʣʦʛʠʠ ʚ ʘʨʭʠʪʝʢʪʫʨʥʦʪʦ ʧʨʦʝʢʪʠʨʘʥʝ. ɺʲʧʨʝʢʠ ʪʦʚʘ ʧʦʣʝʪʦ ʥʘ ʘʣʛʦʨʠʪʤʠʯʥʠʷ ʜʠʟʘʡʥ 
ʦʩʪʘʚʘ ʥʝʟʘʧʲʣʥʝʥʦ ʠ ʛʦʣʷʤʘ ʯʘʩʪ ʦʪ ʧʦʪʝʥʮʠʘʣʥʠʪʝ ʤʫ ʚʲʟʤʦʞʥʦʩʪʠ ʦʩʪʘʚʘʪ ʥʝʜʦʨʘʟʚʠʪʠ ʠ 
ʥʝʜʦʩʪʲʧʥʠ ʟʘ ʧʦ-ʛʦʣʷʤʘʪʘ ʯʘʩʪ ʦʪ ʧʨʦʝʢʪʘʥʪʠʪʝ ʠ ʩʪʫʜʝʥʪʠʪʝ ʧʦ ʘʨʭʠʪʝʢʪʫʨʘ. 
 
ʂʥʠʛʘʪʘ ʥʘ ʋʘʩʠʤ ɼʞʘʙʠ ʨʘʟʛʣʝʞʜʘ ʧʨʘʢʪʠʯʝʩʢʠ ʧʨʠʣʦʞʝʥʠʝ ʥʘ ʘʣʛʦʨʠʪʤʠʯʥʦ ʤʦʜʝʣʠʨʘʥʠ 
ʧʘʪʝʨʥʠ ʠ ʜʘʚʘ ʧʦʜʨʦʙʥʠ ʦʙʷʩʥʝʥʠʷ ʥʘ ʜʠʛʠʪʘʣʥʠʷ ʢʦʜ, ʢʦʡʪʦ ʩʪʦʠ ʟʘʜ ʪʷʭ. ʆʙʷʩʥʷʚʘ ʩʲʱʦ 
ʦʩʥʦʚʥʠ ʧʨʠʥʮʠʧʠ ʥʘ Ăʧʘʨʘʤʝʪʨʠʯʥʦʪʦ ʤʠʩʣʝʥʝñ ʠ ʜʘʚʘ ʢʘʢʪʦ ʛʝʥʝʨʘʣʠʟʠʨʘʥʠ ʧʦʜʭʦʜʠ, ʪʘʢʘ ʠ 
ʢʦʥʢʨʝʪʥʦ ʨʝʰʝʥʠ ʢʘʟʫʩʠ. ʆʩʦʙʝʥʦʩʪ ʚ ʧʫʙʣʠʢʘʮʠʷʪʘ ʩʘ ʠʟʧʦʣʟʚʘʥʠʪʝ ʝʟʠʮʠ ʟʘ ʩʲʟʜʘʚʘʥʝ ʥʘ 
ʘʣʛʦʨʠʪʤʠʪʝ, ʯʘʩʪ ʦʪ ʩʧʝʮʠʘʣʠʟʠʨʘʥʠ ʩʦʬʪʫʝʨʠ, ʢʦʠʪʦ ʦʩʪʘʚʘʪ ʪʨʫʜʥʦʜʦʩʪʲʧʥʠ ʠ ʠʟʠʩʢʚʘʪ 
ʚʠʩʦʢʠ ʪʝʭʥʠʯʝʩʢʠ ʧʦʟʥʘʥʠʷ. ʊʦʚʘ ʩʠʣʥʦ ʦʛʨʘʥʠʯʘʚʘ ʧʨʘʢʪʠʯʝʩʢʘʪʘ ʧʨʠʣʦʞʠʤʦʩʪ ʥʘ 
ʨʘʟʨʘʙʦʪʢʠʪʝ. ʇʦʜʦʙʝʥ ʝ ʠ ʩʣʫʯʘʷʪ ʩ ʧʫʙʣʠʢʘʮʠʷʪʘ ʥʘ ʄʘʨʢ ɹʲʨʠ, ʢʦʡʪʦ ʝ ʝʜʠʥ ʦʪ 
ʦʩʥʦʚʦʧʦʣʦʞʥʠʮʠʪʝ ʥʘ ʩʲʚʨʝʤʝʥʥʦʪʦ ʘʣʛʦʨʠʪʤʠʯʥʦ ʤʦʜʝʣʠʨʘʥʝ. ʊʦʡ ʩʲʟʜʘʚʘ ʮʷʣʘ ʰʢʦʣʘ ʟʘ 
ʩʧʝʮʠʘʣʠʩʪʠ, ʬʦʢʫʩʠʨʘʥʠ ʚʲʨʭʫ ʨʝʰʘʚʘʥʝ ʥʘ ʟʘʜʘʯʠ ʦʪ ʘʨʭʠʪʝʢʪʫʨʥʘʪʘ ʧʨʘʢʪʠʢʘ ʯʨʝʟ 
ʧʨʦʛʨʘʤʠʨʘʥʝ ʥʘ ʨʘʟʣʠʯʥʠ ʜʠʛʠʪʘʣʥʠ ʝʟʠʮʠ. ʄʘʢʘʨ ʠ ʨʘʟʛʣʝʞʜʘʥʠʪʝ ʢʘʟʫʩʠ ʜʘ ʩʘ ʩ ʧʦʜʯʝʨʪʘʥʘ 
ʧʨʘʢʪʠʯʝʩʢʘ ʥʘʩʦʯʝʥʦʩʪ, ʠʟʧʦʣʟʚʘʥʠʪʝ ʪʝʭʥʠʯʝʩʢʠ ʠʥʩʪʨʫʤʝʥʪʠ ʥʝ ʧʦʟʚʦʣʷʚʘʪ ʰʠʨʦʢʘ 
ʧʨʠʣʦʞʠʤʦʩʪ ʥʘ ʨʘʟʨʘʙʦʪʢʠʪʝ ʠ ʟʘʪʨʫʜʥʷʚʘʪ ʩʧʦʜʝʣʷʥʝʪʦ ʠ ʥʘʜʛʨʘʞʜʘʥʝʪʦ ʠʤ. ɺ ʜʦʢʪʦʨʩʢʘʪʘ 
ʩʠ ʜʠʩʝʨʪʘʮʠʷ ɼʘʥʠʝʣ ɼʝʡʚʠʩ ʠʟʧʦʣʟʚʘ ʚʝʯʝ ʫʪʚʲʨʜʝʥʠʷ ʠ ʰʠʨʦʢʦʨʘʟʧʨʦʩʪʨʘʥʝʥ ʝʟʠʢ ʟʘ 
ʚʠʟʫʘʣʥʦ ʧʨʝʜʩʪʘʚʷʥʝ ʥʘ ʘʣʛʦʨʠʪʤʠʪʝ, ʥʦ ʩʝ ʬʦʢʫʩʠʨʘ ʚʲʨʭʫ ʪʝʦʨʝʪʠʟʠʨʘʥʝ ʠ ʘʥʘʣʠʟʠʨʘʥʝ ʥʘ 
ʤʝʪʦʜʠʢʘʪʘ ʠ ʧʨʦʙʣʝʤʠʪʝ ʧʨʠ ʩʲʟʜʘʚʘʥʝʪʦ ʥʘ ʩʘʤʠʪʝ ʘʣʛʦʨʠʪʤʠ, ʣʠʧʩʚʘʪ ʢʦʥʢʨʝʪʥʠ 
ʜʠʟʘʡʥʝʨʩʢʠ ʨʝʰʝʥʠʷ ʠ ʢʘʟʫʩʠ ʦʪ ʧʨʘʢʪʠʢʘʪʘ. ɺ ʜʨʫʛʠ ʩʚʦʠ ʧʫʙʣʠʢʘʮʠʠ ɼʝʡʚʠʩ ʧʨʘʚʠ ʢʨʘʪʢʦ 
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ʦʙʦʙʱʝʥʠʝ ʥʘ ʠʩʪʦʨʠʯʝʩʢʦʪʦ ʨʘʟʚʠʪʠʝ ʥʘ ʧʘʨʘʤʝʪʨʠʯʥʠʷ ʜʠʟʘʡʥ, ʙʝʟ ʜʘ ʧʨʘʚʠ ʚʨʲʟʢʘ ʩʲʩ 
ʩʲʚʨʝʤʝʥʥʘʪʘ ʧʨʘʢʪʠʢʘ.  
 
ʊʝʟʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘ ʚʦʜʝʱʠʪʝ ʧʫʙʣʠʢʘʮʠʠ ʚ ʩʬʝʨʘʪʘ ʥʘ ʘʣʛʦʨʠʪʤʠʯʥʦʪʦ ʤʦʜʝʣʠʨʘʥʝ ʩʘ 
ʚʟʝʪʠ ʧʦʜ ʚʥʠʤʘʥʠʝ ʧʨʠ ʦʧʨʝʜʝʣʷʥʝʪʦ ʥʘ ʟʘʜʘʯʠʪʝ ʥʘ ʥʘʩʪʦʷʱʘʪʘ ʜʠʩʝʨʪʘʮʠʷ ʠ ʦʙʫʩʣʘʚʷʪ 
ʧʨʘʢʪʠʯʝʩʢʘʪʘ Ⱬ ʥʘʩʦʯʝʥʦʩʪ ʠ ʧʨʝʜʩʪʘʚʷʥʝʪʦ ʥʘ ʘʣʛʦʨʠʪʤʠʪʝ ʯʨʝʟ ʰʠʨʦʢʦ ʧʨʠʝʪʘ ʤʝʪʦʜʦʣʦʛʠʷ. 
ʇʦʩʪʘʚʝʥʠʪʝ ʟʘʜʘʯʠ ʚ ʠʟʩʣʝʜʚʘʥʝʪʦ ʩʘ ʜʘ ʩʝ: 

ǒ ʧʨʦʩʣʝʜʠ ʠ ʘʥʘʣʠʟʠʨʘ ʨʘʟʚʠʪʠʝʪʦ ʥʘ ʘʣʛʦʨʠʪʤʠʯʥʦʪʦ ʤʦʜʝʣʠʨʘʥʝ ʦʪ ʥʘʡ-ʨʘʥʥʠʪʝ ʤʫ 
ʧʨʦʷʚʠ ʜʦ ʥʘʩʪʦʷʱʝʪʦ ʠ ʜʘ ʩʝ ʠʟʚʣʝʢʘʪ ʦʧʨʝʜʝʣʝʥʠ ʧʨʠʥʮʠʧʥʠ ʧʦʩʪʘʥʦʚʢʠ, ʢʦʠʪʦ ʜʘ 
ʩʝ ʠʥʪʝʨʧʨʝʪʠʨʘʪ ʯʨʝʟ ʜʠʛʠʪʘʣʥʠ ʤʦʜʝʣʠ ʠ ʘʣʛʦʨʠʪʤʠ; 

ǒ ʚʲʚʝʜʝ ʢʣʘʩʠʬʠʢʘʮʠʷ ʥʘ ʘʣʛʦʨʠʪʤʠʪʝ ʟʘ ʤʦʜʝʣʠʨʘʥʝ ʠ ʜʘ ʩʝ ʩʠʩʪʝʤʘʪʠʟʠʨʘʪ ʪʝʭʥʠʪʝ 
ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ;  

ǒ ʩʲʟʜʘʜʘʪ ʧʨʠʥʮʠʧʥʠ ʨʝʰʝʥʠʷ ʥʘ ʟʘʜʘʯʠ ʦʪ ʘʨʭʠʪʝʢʪʫʨʥʠʷ ʜʠʟʘʡʥ ʠ ʜʘ ʩʝ 
ʠʤʧʣʝʤʝʥʪʠʨʘʪ ʧʦʜ ʬʦʨʤʘʪʘ ʥʘ ʜʠʛʠʪʘʣʥʠ ʠ ʚʠʟʫʘʣʥʠ ʘʣʛʦʨʠʪʤʠ;  

ǒ ʧʦʩʪʠʛʥʘʪ ʠʥʦʚʘʪʠʚʥʠ ʜʠʟʘʡʥʝʨʩʢʠ ʨʝʰʝʥʠʷ ʠ ʜʘ ʩʝ ʩʲʟʜʘʜʝ ʦʩʥʦʚʘ ʟʘ ʧʦʩʣʝʜʚʘʱʠ 
ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʠ ʧʨʦʫʯʚʘʥʠʷ;  

ǒ ʩʲʟʜʘʜʘʪ ʜʠʛʠʪʘʣʥʠ ʠʥʩʪʨʫʤʝʥʪʠ, ʫʥʠʚʝʨʩʘʣʥʦ ʧʨʠʣʦʞʠʤʠ ʚ ʨʘʟʣʠʯʝʥ ʢʦʥʪʝʢʩʪ.  
 
ʆʩʥʦʚʥʘ ʮʝʣ ʥʘ ʧʨʦʫʯʚʘʥʝʪʦ ʝ ʜʘ ʩʝ ʨʘʟʢʨʠʝ ʩʲʱʥʦʩʪʪʘ ʥʘ ʘʣʛʦʨʠʪʤʠʯʥʠʷ ʧʦʜʭʦʜ ʥʘ 
ʤʦʜʝʣʠʨʘʥʝ ʠ ʜʘ ʩʝ ʨʘʟʨʘʙʦʪʷʪ ʦʙʱʦʜʦʩʪʲʧʥʠ ʘʣʛʦʨʠʪʤʠ ʟʘ ʨʝʰʘʚʘʥʝ ʥʘ ʘʨʭʠʪʝʢʪʫʨʥʦ-
ʜʠʟʘʡʥʝʨʩʢʠ ʧʨʦʙʣʝʤʠ. ʆʙʝʢʪ ʥʘ ʠʟʩʣʝʜʚʘʥʝʪʦ ʩʘ ʨʘʟʣʠʯʥʠ ʝʪʘʧʠ ʠ ʟʘʜʘʯʠ ʦʪ ʧʨʦʝʢʪʘʥʪʩʢʠʷ 
ʧʨʦʮʝʩ, ʨʝʰʝʥʠ ʯʨʝʟ ʘʣʛʦʨʠʪʤʠʯʥʦ ʤʦʜʝʣʠʨʘʥʝ, ʧʨʝʜʤʝʪ ʥʘ ʠʟʩʣʝʜʚʘʥʝʪʦ.  
  
1.1. ʂʘʢʚʦ ʝ ʘʣʛʦʨʠʪʤʠʯʥʦ ʤʦʜʝʣʠʨʘʥʝ? 
 
ʇʦʥʷʪʠʝʪʦ Ăʘʣʛʦʨʠʪʤʠʯʥʦ ʤʦʜʝʣʠʨʘʥʝñ ʝ ʥʝʨʘʟʨʠʚʥʦ ʩʚʲʨʟʘʥʦ ʩʲʩ ʩʲʚʨʝʤʝʥʥʦʪʦ ʷʚʣʝʥʠʝ ʚ 
ʘʨʭʠʪʝʢʪʫʨʘʪʘ ʠ ʜʠʟʘʡʥʘ ï ʧʘʨʘʤʝʪʨʠʯʝʥ ʜʠʟʘʡʥ. ʀʧʝʢ ɼʠʥʦ (Dino, 2012) ʟʘʱʠʪʘʚʘ ʪʝʟʘʪʘ, ʯʝ 
Ăʧʘʨʘʤʝʪʨʠʯʥʠʪʝ ʩʠʩʪʝʤʠ ʩʘ ʧʨʠʥʮʠʧʥʦ ʙʘʟʠʨʘʥʠ ʥʘ ʘʣʛʦʨʠʪʤʠʯʥʠ ʧʨʠʥʮʠʧʠñ ʠ ʧʦʩʪʘʚʷ 
Ăʘʣʛʦʨʠʪʤʠʯʥʦʪʦ ʤʠʩʣʝʥʝñ ʠ ʘʣʛʦʨʠʪʤʠʪʝ ʚ ʦʩʥʦʚʘʪʘ ʥʘ ʧʘʨʘʤʝʪʨʠʯʥʠʷ ʜʠʟʘʡʥ. ɺ ʪʦʟʠ ʢʦʥʪʝʢʩʪ 
ʘʣʛʦʨʠʪʤʠʯʥʦʪʦ ʤʦʜʝʣʠʨʘʥʝ ʝ ʠʥʩʪʨʫʤʝʥʪʲʪ ʟʘ ʧʦʩʪʠʛʘʥʝ ʥʘ ʧʘʨʘʤʝʪʨʠʯʝʥ ʜʠʟʘʡʥ. ʉʘʤʠʷʪ 
ʪʝʨʤʠʥ Ăʧʘʨʘʤʝʪʨʠʯʝʥ ʜʠʟʘʡʥñ ʝ ʚʩʝ ʦʱʝ ʰʠʨʦʢʦ ʜʝʬʠʥʠʨʘʥ ʚ ʘʨʭʠʪʝʢʪʫʨʥʘʪʘ ʪʝʦʨʠʷ ʠ 
ʚʲʧʨʝʢʠ ʯʝ ʧʨʠʪʝʞʘʚʘ ʦʧʨʝʜʝʣʝʥʠ ʩʲʚʨʝʤʝʥʥʠ ʚʠʟʫʘʣʥʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʠʤʘ ʜʲʣʙʦʢʘ 
ʧʨʝʜʠʩʪʦʨʠʷ ʚ ʤʘʪʝʤʘʪʠʢʘʪʘ ʠ ʬʠʟʠʢʘʪʘ, ʢʘʪʦ ʧʦʜʭʦʜ ʟʘ ʨʝʰʘʚʘʥʝ ʥʘ ʦʧʨʝʜʝʣʝʥʠ 
ʘʨʭʠʪʝʢʪʫʨʥʦ ʢʦʥʩʪʨʫʢʪʠʚʥʠ ʧʨʦʙʣʝʤʠ. ʋʘʩʠʤ ɼʞʘʙʠ (Jabi, 2013) ʜʘʚʘ ʩʣʝʜʥʘʪʘ ʜʝʬʠʥʠʮʠʷ: 
Ăʇʘʨʘʤʝʪʨʠʯʝʥ ʜʠʟʘʡʥ ʝ ʧʨʦʮʝʩ, ʦʩʥʦʚʘʥ ʥʘ ʘʣʛʦʨʠʪʤʠʯʥʦ ʤʠʩʣʝʥʝ, ʢʦʝʪʦ ʧʦʟʚʦʣʷʚʘ 
ʦʧʠʩʚʘʥʝʪʦ ʥʘ ʧʘʨʘʤʝʪʨʠ ʠ ʧʨʘʚʠʣʘ, ʢʦʠʪʦ ʟʘʝʜʥʦ ʜʝʬʠʥʠʨʘʪ [...] ʚʨʲʟʢʘʪʘ ʤʝʞʜʫ ʮʝʣʪʘ ʠ 
ʦʪʛʦʚʦʨʘ ʥʘ ʜʠʟʘʡʥʘñ. 
 
ʇʘʪʨʠʢ ʐʫʤʘʭʝʨ (Schumacher, 2008) ʚ ʩʚʦʷ ʤʘʥʠʬʝʩʪ ʧʨʝʜʣʘʛʘ ʚʲʚʝʞʜʘʥʝʪʦ ʥʘ ʥʦʚ ʩʪʠʣ ʚ 
ʘʨʭʠʪʝʢʪʫʨʘʪʘ ï ʇʘʨʘʤʝʪʨʠʟʲʤ, ʦʩʥʦʚʘʥ ʥʘ ʥʦʚʦʧʦʷʚʠʣʘʪʘ ʩʝ ʧʘʨʘʤʝʪʨʠʯʥʘ ʧʘʨʘʜʠʛʤʘ, 
ʦʪʛʦʚʦʨ ʥʘ ʥʦʚʠʪʝ ʠʟʠʩʢʚʘʥʠʷ ʟʘ ʘʨʪʠʢʫʣʠʨʘʥʘ ʢʦʤʧʣʝʢʩʥʦʩʪ. ʇʘʨʘʤʝʪʨʠʯʥʠʷʪ ʜʠʟʘʡʥ ʯʨʝʟ 
ʘʣʛʦʨʠʪʤʠʯʥʦ ʤʦʜʝʣʠʨʘʥʝ ʝ ʧʨʦʮʝʩ, ʧʨʠ ʢʦʡʪʦ ʩʝ ʧʦʩʪʠʛʘ ʚʘʨʠʘʥʪʥʦʩʪ ʥʘ ʨʝʰʝʥʠʷʪʘ ʙʝʟ 
ʫʩʠʣʠʝ ʠ ʧʦ ʪʦʟʠ ʥʘʯʠʥ ʧʦʚʪʦʨʷʝʤʦʩʪʪʘ ʩʝ ʟʘʤʝʩʪʚʘ ʩ ʨʘʟʥʦʦʙʨʘʟʠʝ ʠ ʜʠʥʘʤʠʢʘ ʥʘ ʬʦʨʤʘʪʘ. 
ʌʦʢʫʩ ʥʘ ʜʠʩʝʨʪʘʮʠʷʪʘ ʩʘ ʠʥʩʪʨʫʤʝʥʪʠʪʝ ʠ ʩʪʨʘʪʝʛʠʠʪʝ ʟʘ ʧʨʠʣʘʛʘʥʝ ʥʘ ʧʘʨʘʤʝʪʨʠʯʝʥ ʜʠʟʘʡʥ 
ï ʘʣʛʦʨʠʪʤʠʯʥʦʪʦ ʤʦʜʝʣʠʨʘʥʝ. ʇʦʥʷʪʠʝʪʦ Ăʘʣʛʦʨʠʪʤʠʯʝʥ ʜʠʟʘʡʥñ ʩʝ ʚʲʚʝʞʜʘ ʢʘʪʦ ʩʝʯʝʥʠʝ ʥʘ 
ʛʦʨʥʠʪʝ ʜʚʝ ʠ ʟʘ ʜʘ ʩʝ ʠʟʷʩʥʠ, ʪʨʷʙʚʘ ʜʘ ʩʝ ʨʘʟʛʣʝʜʘʪ ʦʪʜʝʣʥʦ ʪʝʨʤʠʥʠʪʝ Ăʘʣʛʦʨʠʪʲʤñ ʠ 
Ăʜʠʟʘʡʥñ. 

 
ʆʧʨʦʩʪʝʥʘ ʜʝʬʠʥʠʮʠʷ ʥʘ ʜʠʟʘʡʥ ʤʦʞʝ ʜʘ ʙʲʜʝ: ʧʨʦʮʝʩ, ʢʦʡʪʦ ʚʦʜʠ ʜʦ ʩʲʟʜʘʚʘʥʝ ʥʘ ʧʨʦʜʫʢʪ. 
ɺ ʘʨʭʠʪʝʢʪʫʨʘʪʘ ʠ ʠʥʪʝʨʠʦʨʘ ʧʨʦʜʫʢʪʲʪ ʥʘ ʜʠʟʘʡʥʘ ʠʤʘ ʫʪʠʣʠʪʘʨʥʘ ʠ ʝʩʪʝʪʠʯʝʩʢʘ ʬʫʥʢʮʠʷ, ʘ 
ʩʲʱʦ, ʃʦʫʩʲʥ (Lawson,2006) ʦʧʨʝʜʝʣʷ ʘʨʭʠʪʝʢʪʫʨʥʠʷ ʜʠʟʘʡʥ ʢʘʪʦ Ăʚʲʧʨʦʩ ʥʘ ʥʘʤʠʨʘʥʝ ʠ 
ʨʝʰʘʚʘʥʝ ʥʘ ʧʨʦʙʣʝʤʠñ. ʇʦʪʝʥʮʠʘʣʥʦ ʩʲʱʝʩʪʚʫʚʘʪ ʤʥʦʛʦ ʨʝʰʝʥʠʷ ʥʘ ʜʘʜʝʥ ʧʨʦʙʣʝʤ ï 
ʜʠʟʘʡʥʲʪ ʝ ʧʨʦʮʝʩʲʪ, ʚ ʢʦʡʪʦ ʩʝ ʥʘʤʠʨʘ ʥʘʡ-ʜʦʙʨʦʪʦ ʦʪ ʪʷʭ. 

 
ʆʪ ʜʨʫʛʘ ʩʪʨʘʥʘ, ʘʣʛʦʨʠʪʲʤʲʪ ʝ ʥʘʙʦʨ ʦʪ ʧʨʘʚʠʣʘ ʠ ʠʥʩʪʨʫʢʮʠʠ, ʢʦʠʪʦ ʚʦʜʷʪ ʜʦ ʠʟʧʲʣʥʝʥʠʝ ʥʘ 
ʟʘʜʘʜʝʥʘ ʮʝʣ. ɸʣʛʦʨʠʪʤʠʪʝ ʩʘ ʩʠʣʥʦ ʧʨʠʣʦʞʠʤʠ ʧʦʩʨʝʜʩʪʚʦʤ ʠʟʯʠʩʣʠʪʝʣʥʘʪʘ ʤʦʱ ʥʘ 
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ʢʦʤʧʶʪʨʠʪʝ. ʇʨʝʩʝʯʥʘʪʘ ʪʦʯʢʘ ʥʘ ʘʣʛʦʨʠʪʤʠʪʝ ʠ ʜʠʟʘʡʥʘ ʝ ʬʦʨʤʦʦʙʨʘʟʫʚʘʥʝʪʦ ï ʠ ʜʚʝʪʝ 
ʤʦʛʘʪ ʜʘ ʜʦʚʝʜʘʪ ʜʦ ʢʨʘʝʥ ʧʨʦʜʫʢʪ ï ʬʦʨʤʘ. ɻʝʦʤʝʪʨʠʷʪʘ ʥʘ ʚʩʷʢʘ ʝʜʥʘ ʘʨʭʠʪʝʢʪʫʨʥʘ ʬʦʨʤʘ 
ʤʦʞʝ ʜʘ ʙʲʜʝ ʜʝʬʠʥʠʨʘʥʘ ʧʦʩʨʝʜʩʪʚʦʤ ʘʣʛʦʨʠʪʲʤ ʟʘ ʥʝʡʥʦʪʦ ʤʘʪʝʤʘʪʠʯʝʩʢʦ ʧʦʩʪʨʦʷʚʘʥʝ. ɿʘ 
ʮʝʣʠʪʝ ʥʘ ʪʘʟʠ ʜʠʩʝʨʪʘʮʠʷ ʩʝ ʠʟʧʦʣʟʚʘ ʧʦʥʷʪʠʝʪʦ Ăʘʣʛʦʨʠʪʤʠʯʝʥ ʜʠʟʘʡʥñ ʢʘʪʦ ʜʝʬʠʥʠʨʘʥʝ ʠ 
ʤʘʪʝʨʠʘʣʠʟʠʨʘʥʝ ʥʘ ʬʦʨʤʘ ʧʦʩʨʝʜʩʪʚʦʤ ʘʣʛʦʨʠʪʤʠ. ɺ ʩʲʚʨʝʤʝʥʥʘʪʘ ʧʨʘʢʪʠʢʘ 
ʤʘʪʝʨʠʘʣʠʟʠʨʘʥʝʪʦ ʥʘ ʬʦʨʤʘʪʘ ʤʠʥʘʚʘ ʧʨʝʟ ʩʲʟʜʘʚʘʥʝ ʥʘ ʥʝʠʥ ʜʠʛʠʪʘʣʝʥ ʤʦʜʝʣ ʠ ʠʟʚʣʠʯʘʥʝ 
ʠ ʧʨʝʜʘʚʘʥʝ ʥʘ ʥʝʦʙʭʦʜʠʤʘʪʘ ʠʥʬʦʨʤʘʮʠʷ ʦʪ ʥʝʛʦ ʢʲʤ ʠʥʩʪʨʫʤʝʥʪʠ ʟʘ ʬʠʟʠʯʝʩʢʦ Ⱬ ʩʲʟʜʘʚʘʥʝ. 
ʇʨʦʮʝʩʲʪ ʥʘ ʩʲʟʜʘʚʘʥʝ ʥʘ ʜʠʛʠʪʘʣʥʠʷ ʤʦʜʝʣ ʥʘʨʠʯʘʤʝ Ăʤʦʜʝʣʠʨʘʥʝñ, ʘ ʢʦʛʘʪʦ ʟʘ ʥʝʛʦ ʩʝ 
ʠʟʧʦʣʟʚʘʪ ʘʣʛʦʨʠʪʤʠ ʧʦʩʨʝʜʩʪʚʦʤ ʢʦʤʧʶʪʲʨ, ʛʦʚʦʨʠʤ ʟʘ Ăʘʣʛʦʨʠʪʤʠʯʥʦ ʤʦʜʝʣʠʨʘʥʝñ. 
ʈʝʟʫʣʪʘʪʲʪ ʦʪ ʪʦʟʠ ʧʨʦʮʝʩ ʝ ʧʘʨʘʤʝʪʨʠʯʝʥ ʤʦʜʝʣ. 
ʇʘʪʨʠʢ ʗʥʩʝʥ (Janssen, P., & Stouffs, R. 2015) ʜʘʚʘ ʩʣʝʜʥʘʪʘ ʜʝʬʠʥʠʮʠʷ ʟʘ ʥʝʛʦ: 
Ăɸʣʛʦʨʠʪʲʤ, ʢʦʡʪʦ ʛʝʥʝʨʠʨʘ ʤʦʜʝʣʠ, ʩʲʩʪʦʷʱʠ ʩʝ ʦʪ ʛʝʦʤʝʪʨʠʷ ʠ ʘʪʨʠʙʫʪʠ (ʥʘʧʨʠʤʝʨ ʦʧʠʩʘʥʠʝ 
ʥʘ ʤʘʪʝʨʠʘʣ). ɸʣʛʦʨʠʪʲʤʲʪ ʠʟʧʦʣʟʚʘ ʬʫʥʢʮʠʠ ʠ ʧʨʦʤʝʥʣʠʚʠ, ʚʢʣʶʯʠʪʝʣʥʦ ʟʘʚʠʩʝʱʠ ʠ 
ʥʝʟʘʚʠʩʠʤʠ ʧʨʦʤʝʥʣʠʚʠ. ʅʷʢʦʠ ʦʪ ʥʝʟʘʚʠʩʠʤʠʪʝ ʧʨʦʤʝʥʣʠʚʠ ʤʦʛʘʪ ʜʘ ʙʲʜʘʪ ʩ ʧʦ-ʚʠʩʦʢʘ 
ʚʘʞʥʦʩʪ [...], ʪʝ ʩʝ ʥʘʨʠʯʘʪ Ăʧʘʨʘʤʝʪʨʠñ ʥʘ ʤʦʜʝʣʘñ. 
ʊʦʚʘ ʦʧʨʝʜʝʣʝʥʠʝ ʠʟʷʩʥʷʚʘ ʢʘʢ ʨʘʟʣʠʯʥʠ ʧʘʨʘʤʝʪʨʠʯʥʠ ʩʠʩʪʝʤʠ ʤʦʛʘʪ ʜʘ ʩʝ ʩʲʩʪʦʷʪ ʦʪ 
ʨʘʟʣʠʯʥʠ ʧʨʠʥʮʠʧʠ. ʇʘʨʘʤʝʪʨʠʯʥʦʪʦ ʤʦʜʝʣʠʨʘʥʝ ʩʲʟʜʘʚʘ ʨʝʰʝʥʠʝ ʥʘ ʧʨʦʙʣʝʤ ʯʨʝʟ 
ʦʙʚʲʨʟʚʘʥʝ ʥʘ ʧʨʦʤʝʥʣʠʚʠ ʚʝʣʠʯʠʥʠ. ʏʨʝʟ ʪʷʭʥʘʪʘ ʧʨʦʤʷʥʘ ʤʦʞʝ ʜʘ ʩʝ ʧʦʩʪʠʛʥʝ ʜʠʘʧʘʟʦʥ ʦʪ 
ʨʝʰʝʥʠʷ ʠ ʜʘ ʩʝ ʠʟʙʝʨʝ ʥʘʡ-ʜʦʙʨʦʪʦ ʦʪ ʪʷʭ ʥʘ ʙʘʟʘ ʨʘʟʣʠʯʥʠ ʢʨʠʪʝʨʠʠ.  

 
ɼʨʫʛʘʪʘ ʚʘʞʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʥʘ ʘʣʛʦʨʠʪʤʠʯʥʦʪʦ ʤʦʜʝʣʠʨʘʥʝ ʝ ʚʲʟʤʦʞʥʦʩʪʪʘ ʟʘ ʢʦʤʧʣʝʢʩʥʦ 
ʬʦʨʤʦʦʙʨʘʟʫʚʘʥʝ ʯʨʝʟ ʥʘʜʛʨʘʞʜʘʥʝ ʥʘ ʨʘʟʚʠʪʠ ʘʣʛʦʨʠʪʤʠ, ʨʝʟʫʣʪʘʪʠʪʝ ʦʪ ʢʦʠʪʦ ʩʘ 
ʧʨʘʢʪʠʯʝʩʢʠ ʥʝʧʦʩʪʠʞʠʤʠ ʯʨʝʟ ʜʨʫʛʠ ʭʫʜʦʞʝʩʪʚʝʥʠ ʧʦʜʭʦʜʠ ʠ ʤʦʜʝʣʠʨʘʱʠ ʦʧʝʨʘʮʠʠ. 
ɿʘ ʠʟʨʘʞʜʘʥʝʪʦ ʥʘ ʘʣʛʦʨʠʪʤʠʪʝ ʥʘ ʧʘʨʘʤʝʪʨʠʯʥʠʷ ʤʦʜʝʣ ʩʝ ʠʟʧʦʣʟʚʘ ʧʨʦʛʨʘʤʝʥ ʢʦʜ ʥʘ 
ʦʧʨʝʜʝʣʝʥ Ăʝʟʠʢñ ʟʘ ʧʨʦʛʨʘʤʠʨʘʥʝ. ʆʚʣʘʜʷʚʘʥʝʪʦ ʥʘ ʝʟʠʮʠʪʝ ʟʘ ʧʨʦʛʨʘʤʠʨʘʥʝ ʝ ʯʘʩʪ ʧʦ-ʩʢʦʨʦ 
ʦʪ ʢʦʤʧʶʪʲʨʥʠʪʝ ʥʘʫʢʠ ʠ ʦʩʪʘʚʘ ʚʩʪʨʘʥʠ ʦʪ ʘʨʭʠʪʝʢʪʫʨʘʪʘ ʠ ʜʠʟʘʡʥʘ. ɺʲʧʨʝʢʠ ʪʦʚʘ ʯʘʩʪ ʦʪ 
ʘʣʛʦʨʠʪʤʠʯʥʠʪʝ ʜʠʟʘʡʥʝʨʠ ʥʘʩʦʯʚʘʪ ʫʩʠʣʠʷ ʠ ʚ ʪʦʚʘ ʥʘʧʨʘʚʣʝʥʠʝ, ʩ ʮʝʣ ʠʟʧʦʣʟʚʘʥʝ ʥʘ 
ʨʘʟʣʠʯʥʠ ʚʲʟʤʦʞʥʦʩʪʠ, ʢʦʠʪʦ ʧʨʝʜʦʩʪʘʚʷʪ ʨʘʟʣʠʯʥʠʪʝ ʝʟʠʮʠ ʟʘ ʩʢʨʠʧʪʠʨʘʥʝ1. ʉʲʱʝʩʪʚʫʚʘ ʠ 
ʪ.ʥ. ʚʠʟʫʘʣʥʦ ʩʢʨʠʧʪʠʨʘʥʝ, ʧʨʠ ʢʦʝʪʦ ʚʤʝʩʪʦ ʧʨʦʛʨʘʤʝʥ ʝʟʠʢ ʟʘ ʢʦʜʠʨʘʥʝ ʩʝ ʠʟʧʦʣʟʚʘʪ 
ʚʠʟʫʘʣʥʠ ʙʣʦʢ ʩʭʝʤʠ ʩ ʢʦʤʧʦʥʝʥʪʠ, ʚʩʝʢʠ ʦʪ ʢʦʡʪʦ ʩʲʜʲʨʞʘ ʚ ʩʝʙʝ ʩʠ ʧʨʝʜʚʘʨʠʪʝʣʥʦ ʥʘʧʠʩʘʥ 
ʢʦʜ. ʊʦʟʠ ʥʘʯʠʥ ʟʘ ʠʟʛʨʘʞʜʘʥʝ ʥʘ ʘʣʛʦʨʠʪʤʠʪʝ ʥʝ ʠʟʠʩʢʚʘ ʜʲʣʙʦʢʠ ʧʦʟʥʘʥʠʷ ʟʘ ʩʘʤʠʪʝ 
ʧʨʦʛʨʘʤʥʠ ʝʟʠʮʠ ʠ ʧʨʝʜʦʩʪʘʚʷ ʚʠʟʫʘʣʥʦ ʠʥʪʫʠʪʠʚʝʥ ʥʘʯʠʥ ʟʘ ʠʟʛʨʘʞʜʘʥʝ ʥʘ ʘʣʛʦʨʠʪʤʠʪʝ. ɿʘ 
ʮʝʣʠʪʝ ʥʘ ʜʠʩʝʨʪʘʮʠʷʪʘ ʝ ʠʟʧʦʣʟʚʘʥʦ ʪʦʯʥʦ ʚʠʟʫʘʣʥʦʪʦ ʩʢʨʠʧʪʠʨʘʥʝ ʥʘ ʘʣʛʦʨʠʪʤʠ, ʫʩʧʦʨʝʜʥʦ 
ʩ ʚʠʟʫʘʣʠʟʠʨʘʥʝʪʦ ʥʘ ʪʨʠʤʝʨʥʠʪʝ ʤʦʜʝʣʠ, ʨʝʟʫʣʪʘʪ ʦʪ ʪʷʭ. 

 
1.2. ʎʝʣʠ  
 
ʆʩʥʦʚʥʘʪʘ ʮʝʣ ʥʘ ʜʠʩʝʨʪʘʮʠʷʪʘ ʝ ʜʘ ʩʲʟʜʘʜʝ ʩʪʨʘʪʝʛʠʠ ʟʘ ʧʨʘʢʪʠʯʝʩʢʦ ʧʨʠʣʦʞʝʥʠʝ ʥʘ 
ʘʣʛʦʨʠʪʤʠʯʥʦʪʦ ʤʦʜʝʣʠʨʘʥʝ ʚ ʘʨʭʠʪʝʢʪʫʨʥʠʷ ʜʠʟʘʡʥ. ʅʫʞʜʘʪʘ ʦʪ ʪʘʢʠʚʘ ʩʪʨʘʪʝʛʠʠ ʩʝ 
ʦʙʫʩʣʘʚʷ ʦʪ ʚʩʝ ʦʱʝ ʦʛʨʘʥʠʯʝʥʘʪʘ ʤʫ ʫʧʦʪʨʝʙʘ ʚ ʧʨʦʮʝʩʘ ʥʘ ʧʨʦʝʢʪʠʨʘʥʝ ʧʦʨʘʜʠ 
ʥʝʜʦʩʪʘʪʲʯʥʦ ʟʘʜʲʣʙʦʯʝʥʦʪʦ ʨʘʟʙʠʨʘʥʝ ʥʘ ʧʨʝʜʦʩʪʘʚʷʥʠʪʝ ʦʪ ʥʝʛʦ ʚʲʟʤʦʞʥʦʩʪʠ ʠ 
ʩʲʱʝʚʨʝʤʝʥʥʦ ʦʪ ʨʘʟʚʠʪʠʝʪʦ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʝʥʠʪʝ ʪʝʭʥʦʣʦʛʠʠ, ʧʦʟʚʦʣʷʚʘʱʦ ʠʟʧʲʣʥʝʥʠʝʪʦ ʥʘ 
ʚʩʝ ʧʦ-ʢʦʤʧʣʝʢʩʥʠ ʬʦʨʤʠ. ʋʧʦʪʨʝʙʘʪʘ ʥʘ ʘʣʛʦʨʠʪʤʠ ʟʘ ʤʦʜʝʣʠʨʘʥʝʪʦ ʥʘ ʦʧʨʝʜʝʣʝʥ ʜʠʟʘʡʥ 
ʤʦʞʝ ʜʘ ʩʝ ʧʨʝʚʲʨʥʝ ʚ ʪʨʫʜʦʝʤʢʘ ʠ ʥʝʨʘʮʠʦʥʘʣʥʦ ʩʣʦʞʥʘ ʟʘʜʘʯʘ, ʘʢʦ ʢʲʤ ʥʝʷ ʩʝ ʧʦʜʭʦʞʜʘ 
ʙʝʟ ʥʝʦʙʭʦʜʠʤʘʪʘ ʤʝʪʦʜʠʯʥʦʩʪ ʠ ʧʦʟʥʘʥʠʷ. ʏʝʩʪʦ ʪʦʚʘ ʚʲʟʧʨʝʧʷʪʩʪʚʘ ʩʲʚʨʝʤʝʥʥʠʪʝ 
ʜʠʟʘʡʥʝʨʠ ʠ ʧʨʦʝʢʪʘʥʪʠ ʜʘ ʠʟʧʦʣʟʚʘʪ ʪʦʟʠ ʠʥʩʪʨʫʤʝʥʪ, ʠ ʛʠ ʣʠʰʘʚʘ ʦʪ ʧʦʪʝʥʮʠʘʣʥʠʪʝ 
ʧʨʝʜʠʤʩʪʚʘ ʥʘ ʧʘʨʘʤʝʪʨʠʯʥʠʷ ʧʦʜʭʦʜ. ʉʠʥʪʝʟʠʨʘʥʠʪʝ ʚ ʜʠʩʝʨʪʘʮʠʷʪʘ ʩʪʨʘʪʝʛʠʠ ʩʘ ʨʝʟʫʣʪʘʪ 
ʦʪ ʟʘʜʲʣʙʦʯʝʥʠ ʧʨʦʫʯʚʘʥʠʷ ʠ ʰʠʨʦʢʦ ʧʨʠʣʦʞʝʥʠʝ ʚ ʣʠʯʥʘʪʘ ʧʨʘʢʪʠʢʘ ʥʘ ʘʚʪʦʨʘ. ʊʷʭʥʘ ʮʝʣ ʝ 
ʜʘ ʩʣʫʞʘʪ ʥʘ ʙʲʜʝʱʠʪʝ ʧʨʦʝʢʪʘʥʪʠ ʠ ʜʠʟʘʡʥʝʨʠ, ʟʘ ʜʘ ʤʦʛʘʪ ʪʝ ʜʘ ʩʝ ʚʲʟʧʦʣʟʚʘʪ ʦʪ 
ʚʲʟʤʦʞʥʦʩʪʠʪʝ, ʢʦʠʪʦ ʧʨʝʜʦʩʪʘʚʷ ʘʣʛʦʨʠʪʤʠʯʥʦʪʦ ʤʦʜʝʣʠʨʘʥʝ. ʋʩʧʦʨʝʜʥʦ ʩ ʪʦʚʘ, ʧʦʣʫʯʝʥʠʪʝ 
ʧʦ ʚʨʝʤʝ ʥʘ ʧʨʦʫʯʚʘʥʝʪʦ ʠ ʧʨʘʢʪʠʢʘʪʘ ʨʝʟʫʣʪʘʪʠ ʤʦʛʘʪ ʜʘ ʩʣʫʞʘʪ ʢʘʪʦ ʩʪʲʧʘʣʦ ʟʘ ʧʦʩʣʝʜʚʘʱʦ 
ʨʘʟʚʠʪʠʝ ʠ ʫʧʦʪʨʝʙʘ, ʢʘʪʦ ʩʝ ʠʟʧʦʣʟʚʘʪ ʠ ʥʘʜʛʨʘʞʜʘʪ ʩʲʟʜʘʜʝʥʠʪʝ ʘʣʛʦʨʠʪʤʠ.  

                                                
1 ʉʢʨʠʧʪʠʨʘʥʝ ï ʦʪ ʘʥʛʣ. Script ï ʢʦʜ; ʧʠʩʘʥʝ ʥʘ ʢʦʜ, ʘʣʛʦʨʠʪʲʤ. ʉʠʥʦʥʠʤ ʩ Ăʢʦʜʠʨʘʥʝñ ʠ 
Ăʧʨʦʛʨʘʤʠʨʘʥʝñ, ʦʟʥʘʯʘʚʘʪ ʧʠʩʘʥʝ ʥʘ ʧʨʦʛʨʘʤʝʥ, ʢʦʤʧʶʪʲʨʝʥ ʢʦʜ. 



 
 

8 

 
ʅʷʢʦʠ ʦʪ ʨʘʟʛʣʝʞʜʘʥʠʪʝ ʘʚʪʦʨʩʢʠ ʨʘʟʨʘʙʦʪʢʠ ʠʤʘʪ ʟʘ ʮʝʣ ʧʦʩʪʠʛʘʥʝʪʦ ʥʘ ʜʠʟʘʡʥʝʨʩʢʘ 
ʠʥʦʚʘʪʠʚʥʦʩʪ ʠ ʙʲʜʝʱʘ ʨʝʘʣʠʟʘʮʠʷ ʚ ʢʦʥʪʝʢʩʪʘ ʥʘ ʨʘʟʚʠʚʘʱʠʪʝ ʩʝ ʪʝʭʥʦʣʦʛʠʠ ʟʘ 
ʧʨʦʪʦʪʠʧʠʨʘʥʝ ʠ ʬʘʙʨʠʢʠʨʘʥʝ. ʈʘʟʚʠʪʠʪʝ ʪʝʭʥʠʢʠ ʤʦʛʘʪ ʜʘ ʙʲʜʘʪ ʠʟʧʦʣʟʚʘʥʠ ʚ ʨʘʟʣʠʯʥʠ 
ʩʬʝʨʠ ʥʘ ʜʠʟʘʡʥʘ, ʢʘʪʦ ʩʝ ʟʘʧʘʟʠ ʧʨʠʥʮʠʧʥʠʷʪ ʧʦʜʭʦʜ. 
 
ʄʝʪʦʜʦʣʦʛʠʷʪʘ ʩʝ ʦʩʥʦʚʘʚʘ ʥʘ ʢʦʥʢʨʝʪʥʦ ʨʘʟʛʣʝʞʜʘʥʠ ʧʨʠʤʝʨʠ, ʩʲʜʲʨʞʘʱʠ ʚ ʩʝʙʝ ʩʠ 
ʤʥʦʞʝʩʪʚʦ ʧʦʜʟʘʜʘʯʠ, ʧʨʠʣʦʞʠʤʠ ʩ ʰʠʨʦʢ ʩʧʝʢʪʲʨ ʦʪ ʧʘʨʘʤʝʪʨʠ. ʉʪʨʘʪʝʛʠʠʪʝ ʚ ʜʠʩʝʨʪʘʮʠʷʪʘ 
ʩʘ ʩʠʩʪʝʤʘʪʠʟʠʨʘʥʠ ʚ ʪʨʠ ʥʘʧʨʘʚʣʝʥʠʷ, ʧʦ ʢʦʠʪʦ ʩʝ ʩʪʠʛʘ ʜʦ ʢʨʘʡʥʠ ʘʣʛʦʨʠʪʤʠ, 
ʧʨʝʜʩʪʘʚʣʷʚʘʱʠ ʦʙʦʙʱʝʥʠ ʨʝʰʝʥʠʷ ʥʘ ʢʘʟʫʩʠʪʝ.  
 
1.3. ʄʝʪʦʜʦʣʦʛʠʷ  
 
ɿʘ ʩʲʟʜʘʚʘʥʝ ʥʘ ʦʩʥʦʚʘ ʟʘ ʥʘʜʛʨʘʞʜʘʥʝ ʥʘ ʪʝʦʨʝʪʠʯʥʠʪʝ ʧʦʩʪʘʥʦʚʢʠ, ʜʝʬʠʥʠʨʘʥʠ ʜʦʪʫʢ, ʚ 
ʜʠʩʝʨʪʘʮʠʷʪʘ ʝ ʥʘʧʨʘʚʝʥ ʠʩʪʦʨʠʯʝʩʢʠ ʧʨʝʛʣʝʜ ʥʘ ʨʘʟʚʠʪʠʝʪʦ ʠ ʬʘʢʪʦʨʠʪʝ, ʦʙʫʩʣʘʚʷʱʠ 
ʘʣʛʦʨʠʪʤʠʯʥʦʪʦ ʤʦʜʝʣʠʨʘʥʝ. ʎʝʣʪʘ ʝ ʩʲʟʜʘʚʘʥʝ ʥʘ ʢʦʥʪʝʢʩʪ ʠ ʠʜʝʥʪʠʬʠʮʠʨʘʥʝ ʥʘ ʦʙʱʠ 
ʧʨʠʥʮʠʧʠ ʠ ʬʫʥʢʮʠʠ ʧʨʠ ʩʲʟʜʘʚʘʥʝʪʦ ʥʘ ʧʦʩʣʝʜʚʘʱʠʪʝ ʘʣʛʦʨʠʪʤʠ. 
 
ʀʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʚʠʟʫʘʣʥʦʪʦ ʩʢʨʠʧʪʠʨʘʥʝ ʮʝʣʠ ʜʘ ʩʝ ʩʲʟʜʘʜʝ ʟʘʜʲʣʙʦʯʝʥʦ ʨʘʟʙʠʨʘʥʝ ʥʘ 
ʣʦʛʠʢʘʪʘ ʥʘ ʬʦʨʤʦʦʙʨʘʟʫʚʘʥʝ ʚ ʦʪʜʝʣʥʠʪʝ ʧʨʠʤʝʨʠ. ʅʘ ʙʘʟʘ ʥʘ ʪʦʚʘ ʩʝ ʦʬʦʨʤʷʪ ʨʘʟʣʠʯʥʠ 
ʩʪʨʘʪʝʛʠʠ ʟʘ ʧʨʠʣʦʞʝʥʠʝ ʥʘ ʘʣʛʦʨʠʪʤʠʯʥʦʪʦ ʤʦʜʝʣʠʨʘʥʝ. ʀʟʧʦʣʟʚʘʥʠ ʩʘ ʪʨʠ ʧʦʜʭʦʜʘ ʟʘ 
ʧʨʦʫʯʚʘʥʝ; ʧʲʨʚʠʷʪ ʝ ʨʘʟʛʣʝʞʜʘʥʝ ʥʘ ʢʘʟʫʩʠ ʦʪ ʧʨʘʢʪʠʢʘʪʘ ʩ ʷʩʥʦ ʧʦʩʪʘʚʝʥʘ ʮʝʣ ʠ ʪʲʨʩʝʥʝ ʥʘ 
ʨʘʟʣʠʯʥʠ ʨʝʰʝʥʠʷ, ʚʪʦʨʠʷʪ ʝ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʦ ʬʦʨʤʦʦʙʨʘʟʫʚʘʥʝ ʯʨʝʟ ʘʣʛʦʨʠʪʤʠ, ʘ ʪʨʝʪʠʷʪ 
ʧʨʝʜʩʪʘʚʣʷʚʘ ʧʘʨʘʤʝʪʨʠʟʠʨʘʥʝ ʥʘ ʟʘʜʘʯʠ ʩ ʧʦʩʣʝʜʚʘʱʦ ʠʟʚʝʞʜʘʥʝ ʥʘ ʨʝʰʝʥʠʷ. ɿʘʚʲʨʰʝʥʠʪʝ 
ʧʘʨʘʤʝʪʨʠʯʥʠ ʜʝʬʠʥʠʮʠʠ ʦʪ ʚʩʝʢʠ ʨʘʟʛʣʝʞʜʘʥ ʢʘʟʫʩ ʧʨʝʜʩʪʘʚʣʷʚʘʪ ʠʥʩʪʨʫʤʝʥʪʠ ʟʘ ʧʨʠʣʘʛʘʥʝ 
ʥʘ ʩʪʨʘʪʝʛʠʠʪʝ ʠ ʩʘʤʠ ʧʦ ʩʝʙʝ ʩʠ ʩʘ ʘʚʪʦʨʩʢʠ ʜʠʟʘʡʥʠ. ʈʘʟʣʠʯʥʠʪʝ ʧʦʜʛʨʫʧʠ ʘʣʛʦʨʠʪʤʠ ʩʲʱʦ 
ʧʨʝʜʩʪʘʚʣʷʚʘʪ ʩʪʨʘʪʝʛʠʠ ʦʪ ʧʦ-ʤʘʣʲʢ ʤʘʱʘʙ. 
 
1.3.1. ʀʩʪʦʨʠʯʝʩʢʠ ʧʨʝʛʣʝʜ 
 
ʉʲʚʨʝʤʝʥʥʠʪʝ ʠʥʩʪʨʫʤʝʥʪʠ ʟʘ ʧʨʠʣʦʞʝʥʠʝ ʥʘ ʘʣʛʦʨʠʪʤʠʯʥʦʪʦ ʤʦʜʝʣʠʨʘʥʝ ʩʘ ʨʝʟʫʣʪʘʪ ʦʪ 
ʜʲʣʛʦ ʨʘʟʚʠʪʠʝ ʚ ʪʝʦʨʠʷʪʘ ʠ ʪʝʭʥʦʣʦʛʠʠʪʝ ʟʘʜ ʥʝʛʦ. ʇʨʝʣʦʤʝʥ ʤʦʤʝʥʪ ʝ ʚʲʚʝʞʜʘʥʝʪʦ ʥʘ 
ʠʟʯʠʩʣʠʪʝʣʥʘʪʘ ʩʠʣʘ ʥʘ ʢʦʤʧʶʪʨʠʪʝ ʚ ʧʨʦʮʝʩʘ, ʟʘʪʦʚʘ ʪʦʚʘ ʩʝ ʠʟʧʦʣʟʚʘ ʢʘʪʦ ʫʩʣʦʚʥʘ ʛʨʘʥʠʮʘ 
ʤʝʞʜʫ Ăʠʩʪʦʨʠʯʝʩʢʦʪʦñ ʠ Ăʩʲʚʨʝʤʝʥʥʦʪʦñ ʨʘʟʚʠʪʠʝ. ɼʠʩʝʨʪʘʮʠʷʪʘ ʧʨʦʩʣʝʜʷʚʘ ʨʘʟʨʘʙʦʪʢʠʪʝ ʠ 
ʦʧʠʪʘ ʥʘ ʫʯʝʥʠ, ʤʘʪʝʤʘʪʠʮʠ, ʘʨʭʠʪʝʢʪʠ ʠ ʠʥʞʝʥʝʨʠ, ʢʦʠʪʦ ʦʩʪʘʚʷʪ ʷʨʲʢ ʦʪʧʝʯʘʪʲʢ ʚ 
ʪʝʭʥʦʣʦʛʠʠʪʝ ʠ ʘʨʭʠʪʝʢʪʫʨʘʪʘ ʠ ʩʲʟʜʘʚʘʪ ʦʩʥʦʚʥʠ ʧʨʠʥʮʠʧʠ, ʥʘ ʢʦʠʪʦ ʩʝ ʛʨʘʜʷʪ ʩʪʨʘʪʝʛʠʠʪʝ ʟʘ 
ʧʨʠʣʦʞʝʥʠʝ ʥʘ ʘʣʛʦʨʠʪʤʠʯʥʦʪʦ ʤʦʜʝʣʠʨʘʥʝ. ʇʦʜʙʨʘʥʠ ʩʘ ʝʤʙʣʝʤʘʪʠʯʥʠ ʧʨʠʤʝʨʠ ʦʪ 
ʩʲʚʨʝʤʝʥʥʘʪʘ ʘʨʭʠʪʝʢʪʫʨʘ, ʨʝʘʣʠʟʠʨʘʥʠ ʯʨʝʟ ʨʘʟʣʠʯʥʠ ʜʠʛʠʪʘʣʥʠ ʠʥʩʪʨʫʤʝʥʪʠ ʠ ʘʣʛʦʨʠʪʤʠ. 
 
1.3.2. ʂʘʢʚʦ ʝ ʩʪʨʘʪʝʛʠʷ?  
 
ʉʪʨʘʪʝʛʠʯʝʩʢʦʪʦ ʧʣʘʥʠʨʘʥʝ ʝ ʚʘʞʥʘ ʯʘʩʪ ʦʪ ʙʠʟʥʝʩʘ ʠ ʚ ʥʝʛʦ ʩʝ ʥʘʤʠʨʘʪ ʛʝʥʝʨʘʣʥʠ ʧʨʠʥʮʠʧʠ, 
ʧʨʠʣʦʞʠʤʠ ʠ ʚ ʘʨʭʠʪʝʢʪʫʨʥʠʷ ʜʠʟʘʡʥ. ʍʝʥʨʠ ʄʠʥʮʙʝʨʛ (Mintzberg, 1978) ʢʘʟʚʘ, ʯʝ ʥʝ ʚʩʠʯʢʠ 
ʧʨʝʜʥʘʤʝʨʝʥʠ ʩʪʨʘʪʝʛʠʠ ʩʘ ʦʩʲʟʥʘʪʠ ʠ ʥʝ ʚʩʠʯʢʠ ʦʩʲʟʥʘʪʠ ʨʝʰʝʥʠʷ ʩʘ ʧʨʝʜʥʘʤʝʨʝʥʠ, 
ʩʲʦʪʚʝʪʥʦ ʛʠ ʦʧʨʝʜʝʣʷ ʢʘʪʦ ʩʲʚʢʫʧʥʦʩʪ ʦʪ ʧʨʝʜʥʘʤʝʨʝʥʠ ʠ ʥʝʦʯʘʢʚʘʥʠ ʩʪʨʘʪʝʛʠʠ.  
 
ʇʦ-ʢʲʩʥʦ ɼʞʝʡʤʩ ʄʦʥʢʨʠʝʬ (Moncrief 1999) ʜʝʬʠʥʠʨʘ ʩʲʱʥʦʩʪʪʘ ʥʘ ʩʪʨʘʪʝʛʠʠʪʝ ʩ ʯʝʪʠʨʠ 
ʪʦʯʢʠ:  

ǒ ʉʪʨʘʪʝʛʠʷʪʘ ʝ ʠʪʝʨʘʪʠʚʝʥ ʧʨʦʮʝʩ ʥʘ ʦʙʫʯʝʥʠʝ, ʢʦʡʪʦ ʩʝ ʦʧʠʪʚʘ ʜʘ ʧʨʦʤʝʥʷ 
ʧʘʨʘʜʠʛʤʠ ʠ ʜʘ ʩʲʟʜʘʚʘ ʚʠʟʠʷ ʟʘ ʙʲʜʝʱʝʪʦ. 

ǒ ʉʪʨʘʪʝʛʠʷʪʘ ʝ ʜʠʥʘʤʠʯʝʥ ʧʨʦʮʝʩ, ʥʘʩʦʯʝʥ ʠ ʦʪʛʦʚʘʨʷʱ ʥʘ ʩʨʝʜʘʪʘ ʥʘ ʧʨʠʣʦʞʝʥʠʝ.  
ǒ ʉʪʨʘʪʝʛʠʷʪʘ ʝ ʧʦʚʝʜʝʥʯʝʩʢʠ ʧʨʦʮʝʩ, ʦʪʛʦʚʦʨ ʥʘ ʧʨʝʜʠʟʚʠʢʘʪʝʣʩʪʚʦ. 
ǒ ʉʪʨʘʪʝʛʠʷʪʘ ʝ ʭʦʣʠʩʪʠʯʝʥ ʥʝʧʨʝʢʲʩʥʘʪ ʧʨʦʮʝʩ, ʢʦʡʪʦ ʩʝ ʦʧʠʩʚʘ ʯʨʝʟ ʪʝʦʨʠʷ, ʤʦʜʝʣʠ, 

ʨʘʤʢʠ ʠ ʝʪʠʢʝʪʠ, ʟʘ ʜʘ ʙʲʜʝ ʨʘʟʙʨʘʥ ʠ ʦʙʷʩʥʝʥ. 
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ʈʦʣʘʥʜ ʍʲʜʩʲʥ (Hudson, 2010) ʦʧʠʩʚʘ ʩʚʦʠʪʝ ʩʪʨʘʪʝʛʠʠ ʟʘ ʧʘʨʘʤʝʪʨʠʯʝʥ ʜʠʟʘʡʥ, ʢʘʪʦ 
ʦʧʝʨʠʨʘʱʠ ʥʘ ʜʚʝ ʥʠʚʘ. ʇʲʨʚʦʪʦ (ʚʠʩʦʢʦ) ʥʠʚʦ ʦʧʨʝʜʝʣʷ ʢʦʤʙʠʥʘʮʠʷʪʘ ʦʪ ʧʨʝʜʥʘʤʝʨʝʥʠ 
ʩʪʨʘʪʝʛʠʠ, ʩʲʦʪʥʝʩʝʥʠ ʢʲʤ ʝʪʘʧʘ ʥʘ ʜʠʟʘʡʥʝʨʩʢʠʷ ʧʨʦʮʝʩ. ɺʪʦʨʦʪʦ ʥʠʚʦ ʦʧʨʝʜʝʣʷ ʢʦʥʢʨʝʪʥʠʪʝ 
ʧʦʜʟʘʜʘʯʠ, ʢʦʠʪʦ ʪʨʷʙʚʘ ʜʘ ʙʲʜʘʪ ʠʟʧʲʣʥʝʥʠ. 
 
ɺ ʢʦʥʪʝʢʩʪʘ ʥʘ ʜʠʩʝʨʪʘʮʠʷʪʘ ʩʪʨʘʪʝʛʠʠʪʝ ʩʲʜʲʨʞʘʪ ʚʩʠʯʢʠ ʠʟʙʨʦʝʥʠ ʜʦʪʫʢ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, 
ʢʘʪʦ ʩʝ ʨʘʟʜʝʣʷʪ ʡʝʨʘʨʭʠʯʥʦ ʥʘ ʪʨʠ ʯʘʩʪʠ: 

ǒ ʆʙʱʘ ʩʪʨʘʪʝʛʠʷ: ʠʟʚʣʝʯʝʥʘ ʯʨʝʟ ʛʝʥʝʨʘʣʠʟʠʨʘʥʝ ʥʘ ʨʘʟʣʠʯʥʠ ʢʘʟʫʩʠ ʦʪ ʧʨʘʢʪʠʢʘʪʘ, 
ʩʲʜʲʨʞʘʱʘ ʚ ʩʝʙʝ ʩʠ ʣʦʛʠʯʝʩʢʘʪʘ ʚʨʲʟʢʘ ʤʝʞʜʫ ʨʘʟʣʠʯʥʠ ʟʘʜʘʯʠ, ʦʪ ʨʘʟʣʠʯʥʠ ʝʪʘʧʠ 
ʟʘ ʧʦʩʪʠʛʘʥʝ ʥʘ ʜʠʟʘʡʥʘ.  

ǒ ʄʘʢʨʦʩʪʨʘʪʝʛʠʠ ï ʟʘ ʨʝʰʘʚʘʥʝ ʥʘ ʢʦʥʢʨʝʪʥʠʪʝ ʢʘʟʫʩʠ, ʧʨʝʜʩʪʘʚʣʷʚʘʱʠ ʯʘʩʪʥʠ 
ʩʣʫʯʘʠ ʥʘ ʦʙʱʘʪʘ ʩʪʨʘʪʝʛʠʷ.  

ǒ ʄʠʢʨʦʩʪʨʘʪʝʛʠʠ ï ʟʘ ʨʝʰʘʚʘʥʝ ʥʘ ʦʪʜʝʣʥʠʪʝ ʯʘʩʪʠ ʦʪ ʧʨʦʮʝʩʘ ʥʘ ʜʠʟʘʡʥ. ʀʟʛʨʘʞʜʘʪ 
ʤʘʢʨʦʩʪʨʘʪʝʛʠʠʪʝ ʠ ʩʘ ʠʤʧʣʝʤʝʥʪʠʨʘʥʠ ʯʨʝʟ ʘʣʛʦʨʠʪʤʠʪʝ ʟʘ ʤʦʜʝʣʠʨʘʥʝ. 

 
1.3.3. ʀʟʧʦʣʟʚʘʥʝ ʥʘ ʢʘʟʫʩʠ ʦʪ ʧʨʘʢʪʠʢʘʪʘ  
 
ɺ ʜʠʩʝʨʪʘʮʠʷʪʘ ʩʘ ʠʟʧʦʣʟʚʘʥʠ ʢʦʥʢʨʝʪʥʠ ʢʘʟʫʩʠ ʢʘʢʪʦ ʦʪ ʣʠʯʥʘʪʘ ʧʨʦʝʢʪʘʥʪʩʢʘ ʧʨʘʢʪʠʢʘ ʥʘ 
ʘʚʪʦʨʘ, ʪʘʢʘ ʠ ʦʪ ʧʨʝʧʦʜʘʚʘʪʝʣʩʢʘʪʘ ʜʝʡʥʦʩʪ ʢʘʪʦ ʚʦʜʝʱ ʥʘ ʤʝʞʜʫʥʘʨʦʜʥʠ ʩʝʤʠʥʘʨʠ ï 
ʨʘʙʦʪʠʣʥʠʮʠ ʟʘ ʧʘʨʘʤʝʪʨʠʯʝʥ ʠ ʘʣʛʦʨʠʪʤʠʯʝʥ ʜʠʟʘʡʥ. ʀʟʩʣʝʜʚʘʥʠ ʩʘ ʧʦʜʭʦʜʠʪʝ ʟʘ ʨʝʰʘʚʘʥʝ 
ʥʘ ʢʦʥʢʨʝʪʥʠ ʟʘʜʘʯʠ ʚ ʨʘʟʣʠʯʝʥ ʢʦʥʪʝʢʩʪ ʠ ʩ ʥʘʛʣʝʜʥʦ ʜʦʢʫʤʝʥʪʠʨʘʥʠ ʨʝʟʫʣʪʘʪʠ. ʉʠʥʪʝʟʠʨʘʥʠ 
ʩʘ ʨʘʟʣʠʯʥʠ ʤʠʢʨʦ- ʠ ʤʘʢʨʦʩʪʨʘʪʝʛʠʠ ʟʘ ʦʪʜʝʣʥʠʪʝ ʧʨʠʤʝʨʠ ʠ ʪʷʭʥʘʪʘ ʧʨʠʣʦʞʠʤʦʩʪ ʝ 
ʧʨʘʢʪʠʯʝʩʢʠ ʜʦʢʘʟʘʥʘ. ʈʘʟʨʘʙʦʪʝʥʠʪʝ ʩ ʪʦʟʠ ʧʦʜʭʦʜ ʩʪʨʘʪʝʛʠʠ ʦʙʭʚʘʱʘʪ ʚʩʠʯʢʠ ʯʘʩʪʠ ʥʘ 
ʧʨʦʝʢʪʘʥʪʩʢʠʷ ʧʨʦʮʝʩ ï ʦʪ ʠʜʝʡʥʘ ʜʦ ʨʘʙʦʪʥʘ ʬʘʟʘ, ʢʘʪʦ ʩʲʟʜʘʜʝʥʠʪʝ ʘʣʛʦʨʠʪʤʠ ʩʘ ʦʪʥʝʩʝʥʠ 
ʢʲʤ ʪʷʭ. ʃʠʯʥʦʪʦ ʚʦʜʝʱʦ ʫʯʘʩʪʠʝ ʥʘ ʘʚʪʦʨʘ ʚ ʪʝʟʠ ʨʘʟʨʘʙʦʪʢʠ ʧʦʟʚʦʣʷʚʘ ʜʝʪʘʡʣʥʦʪʦ 
ʧʦʟʥʘʚʘʥʝ ʥʘ ʧʨʦʙʣʝʤʠʪʝ ʠ ʨʝʰʝʥʠʷʪʘ, ʩʚʲʨʟʘʥʠ ʩ ʨʝʘʣʠʟʘʮʠʷʪʘ ʠʤ. ʈʘʟʛʣʝʞʜʘʥʠʪʝ ʢʘʟʫʩʠ 
ʛʝʥʝʨʠʨʘʪ ʤʥʦʞʝʩʪʚʦ ʘʣʛʦʨʠʪʤʠ, ʧʨʠʣʦʞʠʤʠ ʚ ʨʘʟʣʠʯʥʠ ʥʘʧʨʘʚʣʝʥʠʷ. 
 
ʂʨʘʡʥʠʪʝ ʜʝʬʠʥʠʮʠʠ, ʨʝʰʝʥʠʷ ʥʘ ʟʘʜʘʯʠʪʝ, ʤʦʛʘʪ ʜʘ ʙʲʜʘʪ ʤʥʦʛʦʢʨʘʪʥʦ ʠʟʧʦʣʟʚʘʥʠ ʩ 
ʨʘʟʣʠʯʥʠ ʧʘʨʘʤʝʪʨʠ, ʘ ʧʨʠʥʮʠʧʠʪʝ, ʟʘʣʦʞʝʥʠ ʚ ʪʷʭ, ʩʘ ʛʨʘʜʠʚʥʠ ʙʣʦʢʦʚʝ ʟʘ ʨʘʙʦʪʘʪʘ ʥʘ 
ʙʲʜʝʱʠʪʝ ʘʣʛʦʨʠʪʤʠʯʥʠ ʜʠʟʘʡʥʝʨʠ.  
ʋʪʚʲʨʜʝʥʦ ʨʘʟʙʠʨʘʥʝ ʚ ʘʨʭʠʪʝʢʪʫʨʥʘʪʘ ʘʢʘʜʝʤʠʯʥʘ ʦʙʱʥʦʩʪ ʝ, ʯʝ ʪʨʷʙʚʘ ʜʘ ʩʝ ʪʲʨʩʠ 
ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʤʝʞʜʫ ʧʨʦʫʯʚʘʥʠʷ ʠ ʧʨʘʢʪʠʢʘ. ɺ ʧʫʙʣʠʢʘʮʠʷ ʦʪ 2004 ʛʦʜʠʥʘ ʚ International 
Journal of Architecture Tʦʤʘʩ ʂʚʘʥ (Kvan, 2004) ʦʧʠʩʚʘ ʧʦʪʝʥʮʠʘʣʥʠʪʝ ʧʨʝʜʠʤʩʪʚʘ ʥʘ 
ʟʘʟʜʨʘʚʷʚʘʥʝʪʦ ʥʘ ʚʨʲʟʢʘʪʘ ʤʝʞʜʫ ʪʝʦʨʠʷ ʠ ʧʨʘʢʪʠʢʘ ʚ ʧʦʣʝʪʦ ʥʘ ʜʠʟʘʡʥʘ, ʧʦʜʧʦʤʘʛʘʥ ʦʪ 
ʢʦʤʧʶʪʨʠ2.  
ʊʘʟʠ ʯʘʩʪ ʦʪ ʜʠʩʝʨʪʘʮʠʷʪʘ ʦʙʫʩʣʘʚʷ ʧʨʘʢʪʠʯʝʩʢʘʪʘ Ⱬ ʥʘʩʦʯʝʥʦʩʪ, ʢʘʪʦ ʨʝʟʫʣʪʘʪʠʪʝ ʦʪ 
ʧʨʦʫʯʚʘʥʝʪʦ ʥʘ ʢʘʟʫʩʠʪʝ ʩʘ ʠʟʧʦʣʟʚʘʥʠ ʜʘ ʩʝ ʨʘʟʚʠʝ Ăʙʠʙʣʠʦʪʝʢʘñ ʦʪ ʘʣʛʦʨʠʪʤʠ, ʢʦʠʪʦ ʤʦʛʘʪ 
ʜʘ ʩʝ ʠʟʧʦʣʟʚʘʪ ʤʥʦʛʦʢʨʘʪʥʦ ʠ ʜʘ ʩʣʫʞʘʪ ʟʘ ʫʩʚʦʷʚʘʥʝ ʥʘ ʫʤʝʥʠʷ ʦʪ ʩʪʫʜʝʥʪʠ ʠ ʧʨʦʝʢʪʘʥʪʠ. 
 
1.3.4. ɽʢʩʧʝʨʠʤʝʥʪʘʣʥʦ ʬʦʨʤʦʦʙʨʘʟʫʚʘʥʝ  
ɺ ʧʫʙʣʠʢʘʮʠʷ ʦʪ ʢʦʥʬʝʨʝʥʮʠʷ ʧʨʝʟ 2007,ʦʟʘʛʣʘʚʝʥʘ Ăʇʨʝʜʚʠʞʜʘʥʝ ʥʘ ʙʲʜʝʱʝʪʦ ʦʪ ʤʠʥʘʣ 
ʦʧʠʪñ, ʧʦʩʚʝʪʝʥʘ ʥʘ ʦʩʥʦʚʠʪʝ ʥʘ CAAD3 (Martens, Koutmanis, Brown, 2007), ʩʝ ʥʘʙʣʷʛʘ ʥʘ 
ʥʫʞʜʘʪʘ ʘʨʭʠʪʝʢʪʠʪʝ ʜʘ ʥʘʚʣʠʟʘʪ ʚ ʜʠʛʠʪʘʣʥʠʪʝ ʪʝʭʥʦʣʦʛʠʠ ʟʘ ʧʨʦʝʢʪʠʨʘʥʝ ʠ ʩʝ ʧʦʜʯʝʨʪʘʚʘ 
ʚʘʞʥʦʩʪʪʘ ʥʘ ʧʨʦʫʯʚʘʥʠʷʪʘ ʚ ʪʘʟʠ ʩʬʝʨʘ. 
ʄʦʜʝʣʠʨʘʥʝʪʦ ʥʘ ʛʝʦʤʝʪʨʠʷ ʩ ʘʣʛʦʨʠʪʤʠ ʧʨʝʜʦʩʪʘʚʷ ʚʲʟʤʦʞʥʦʩʪʠ ʟʘ ʬʦʨʤʦʦʙʨʘʟʫʚʘʥʝ, 
ʥʘʜʤʠʥʘʚʘʱʠ ʩ ʢʦʤʧʣʝʢʩʥʦʩʪʪʘ ʩʠ ʚʩʠʯʢʠ ʧʦʟʥʘʪʠ ʜʦʩʝʛʘ ʧʦʜʭʦʜʠ ʠ ʩʦʬʪʫʝʨʠ. ɺ ʜʠʩʝʨʪʘʮʠʷʪʘ 
ʝ ʨʘʟʚʠʪʘ ʤʝʪʦʜʦʣʦʛʠʷ ʟʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʦ ʬʦʨʤʦʦʙʨʘʟʫʚʘʥʝ ʥʘ ʤʝʙʝʣʠ, ʨʝʟʫʣʪʘʪʠʪʝ ʦʪ ʢʦʷʪʦ 
ʩʘ ʦʥʘʛʣʝʜʝʥʠ ʠ ʜʦʢʫʤʝʥʪʠʨʘʥʠ. ʎʝʣʪʘ ʥʘ ʪʘʟʠ ʤʝʪʦʜʦʣʦʛʠʷ ʝ ʜʘ ʥʘʩʦʯʠ ʘʨʭʠʪʝʢʪʫʨʥʠʷ ʜʠʟʘʡʥ 
ʢʲʤ ʩʲʚʨʝʤʝʥʥʠʪʝ ʠ ʙʲʜʝʱʠʪʝ ʪʝʭʥʦʣʦʛʠʠ ʟʘ ʧʨʦʪʦʪʠʧʠʨʘʥʝ, ʢʘʪʦ ʩʝ ʠʟʚʣʝʢʘʪ ʠ 
ʩʠʩʪʝʤʘʪʠʟʠʨʘʪ ʛʲʚʢʘʚʠ ʘʣʛʦʨʠʪʤʠ, ʜʘʚʘʱʠ ʨʘʟʥʦʦʙʨʘʟʥʠ ʨʝʰʝʥʠʷ. ʂʨʘʝʥ ʧʨʦʜʫʢʪ ʥʘ ʪʦʟʠ 

                                                
2 ʇʨʝʚʦʜ ʦʪ ʘʥʛʣ. ʥʘ CAD ï computer aided design 
3 CAAD ï ʦʪ. ʘʥʛʣ. Computer aided architectural design ï ʢʦʤʧʶʪʲʨʥʦ ʧʦʜʧʦʤʘʛʘʥ ʘʨʭʠʪʝʢʪʫʨʝʥ 
ʜʠʟʘʡʥ 
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ʧʦʜʭʦʜ ʩʘ ʢʘʢʪʦ ʩʘʤʠʷʪ ʜʠʟʘʡʥ, ʪʘʢʘ ʠ ʟʘʚʲʨʰʝʥʠʪʝ ʘʣʛʦʨʠʪʤʠ, ʢʦʠʪʦ ʤʦʛʘʪ ʜʘ ʙʲʜʘʪ ʧʦʣʟʚʘʥʠ 
ʦʪ ʙʲʜʝʱʠ ʜʠʟʘʡʥʝʨʠ ʠ ʩʪʫʜʝʥʪʠ ʟʘ ʧʦʩʪʠʛʘʥʝ ʥʘ ʜʨʫʛʠ ʨʝʟʫʣʪʘʪʠ ʩʲʩ ʩʲʱʘʪʘ ʪʦʧʦʣʦʛʠʷ.  
 
ɽʢʩʧʝʨʠʤʝʥʪʘʣʥʦʪʦ ʬʦʨʤʦʦʙʨʘʟʫʚʘʥʝ ʝ ʯʝʩʪʦ ʩʨʝʱʘʥʦ ʷʚʣʝʥʠʝ ʚ ʘʣʛʦʨʠʪʤʠʯʥʠʷ ʜʠʟʘʡʥ ʠ 
ʚʲʨʚʠ ʨʝʜʦʤ ʩ ʨʘʟʨʘʙʦʪʚʘʥʝʪʦ ʥʘ ʥʦʚʠ ʙʠʙʣʠʦʪʝʢʠ ʦʪ ʘʣʛʦʨʠʪʤʠ. ʅʘʙʣʶʜʘʚʘʪ ʩʝ ʧʨʝʜʠʤʥʦ 
ʩʣʦʞʥʠ ʘʙʩʪʨʘʢʪʥʠ ʬʦʨʤʠ, ʢʘʪʦ ʬʦʢʫʩʲʪ ʝ ʚʲʨʭʫ ʪʝʭʥʠʢʘʪʘ ʠ ʠʥʩʪʨʫʤʝʥʪʠʪʝ ʟʘ ʪʷʭʥʦʪʦ 
ʧʦʩʪʠʛʘʥʝ. ʃʠʧʩʚʘ ʫʪʠʣʠʪʘʨʥʘ ʬʫʥʢʮʠʷ ʥʘ ʨʘʟʨʘʙʦʪʢʠʪʝ ʠ ʪʦʚʘ ʚʲʟʧʨʝʧʷʪʩʪʚʘ ʥʘʚʣʠʟʘʥʝʪʦ ʥʘ 
ʪʝʟʠ ʠʥʩʪʨʫʤʝʥʪʠ ʚ ʘʢʘʜʝʤʠʯʥʘʪʘ ʪʝʦʨʠʷ ʠ ʧʨʘʢʪʠʢʘʪʘ. ɽʢʩʧʝʨʠʤʝʥʪʘʣʥʦʪʦ ʬʦʨʤʦʦʙʨʘʟʫʚʘʥʝ 
ʚ ʜʠʩʝʨʪʘʮʠʷʪʘ ʮʝʣʠ ʜʘ ʘʜʨʝʩʠʨʘ ʪʝʟʠ ʥʝʜʦʩʪʘʪʲʮʠ ʠ ʜʘ ʩʲʟʜʘʜʝ ʦʩʥʦʚʘ ʟʘ ʙʲʜʝʱʦ ʨʘʟʚʠʪʠʝ 
ʠ ʧʨʦʫʯʚʘʥʝ. 
 
1.3.5 ɸʣʛʦʨʠʪʤʠʯʥʦ ʤʦʜʝʣʠʨʘʥʝ ʯʨʝʟ ʧʘʨʘʤʝʪʨʠʟʘʮʠʷ  
ʊʨʝʪʠʷʪ ʧʦʜʭʦʜ ʚ ʜʠʩʝʨʪʘʮʠʷʪʘ ʟʘ ʨʘʟʚʠʚʘʥʝ ʥʘ ʩʪʨʘʪʝʛʠʠ ʟʘ ʧʨʠʣʦʞʝʥʠʝ ʥʘ ʘʣʛʦʨʠʪʤʠʯʥʦʪʦ 
ʤʦʜʝʣʠʨʘʥʝ ʝ ʯʨʝʟ ʧʘʨʘʤʝʪʨʠʟʘʮʠʷ. ʉʘʤʦ ʧʦ ʩʝʙʝ ʩʠ ʧʘʨʘʤʝʪʨʠʟʠʨʘʥʝʪʦ ʝ ʯʘʩʪ ʦʪ ʚʩʝʢʠ ʝʜʠʥ 
ʘʣʛʦʨʠʪʲʤ ʟʘ ʤʦʜʝʣʠʨʘʥʝ ʠ ʧʨʝʜʩʪʘʚʣʷʚʘ ʟʘʣʘʛʘʥʝʪʦ ʥʘ ʧʘʨʘʤʝʪʨʠ ʚ ʘʣʛʦʨʠʪʲʤ ʟʘ 
ʬʦʨʤʦʦʙʨʘʟʫʚʘʥʝ. ʈʘʟʣʠʯʥʦʪʦ ʧʨʠ ʪʦʟʠ ʧʦʜʭʦʜ ʦʪ ʜʨʫʛʠʪʝ ʝ, ʯʝ ʜʦʢʘʪʦ ʧʨʠ ʪʷʭ ʯʨʝʟ 
ʘʣʛʦʨʠʪʤʠʪʝ ʩʝ ʪʲʨʩʠ ʨʝʰʝʥʠʝ ʠʣʠ ʨʝʟʫʣʪʘʪ, ʧʨʠ ʧʘʨʘʤʝʪʨʠʟʠʨʘʥʝʪʦ ʥʘ ʤʦʜʝʣʠ ʬʦʢʫʩʲʪ ʝ ʚ 
ʣʦʛʠʢʘʪʘ ʠ ʟʘʢʦʥʠʪʝ, ʧʦ ʢʦʠʪʦ ʩʝ ʤʠʥʘʚʘ ʟʘ ʜʦʩʪʠʛʘʥʝ ʥʘ ʨʝʟʫʣʪʘʪʘ. ʊʦʚʘ ʦʧʨʝʜʝʣʷ 
ʘʥʘʣʠʪʠʯʥʠʷ ʭʘʨʘʢʪʝʨ ʥʘ ʩʪʨʘʪʝʛʠʠ, ʚ ʢʦʠʪʦ ʝ ʠʟʧʦʣʟʚʘʥ. ʇʦʜʣʝʞʘʱʠ ʥʘ ʧʘʨʘʤʝʪʨʠʟʘʮʠʷ ʩʘ 
ʛʝʦʤʝʪʨʠʯʥʠ ʧʦʩʪʨʦʝʥʠʷ, ʤʘʪʝʤʘʪʠʯʝʩʢʠ ʤʦʜʠʬʠʢʘʮʠʠ, ʬʠʟʠʯʥʠ ʟʘʢʦʥʠ ʠ ʜʨʫʛʠ. 
ɿʘʢʦʥʦʤʝʨʥʦʩʪʠʪʝ ʚ ʛʝʦʤʝʪʨʠʷʪʘ, ʠʟʚʣʝʯʝʥʠ ʦʪ ʥʝʡʥʘʪʘ ʧʘʨʘʤʝʪʨʠʟʘʮʠʷ, ʤʦʛʘʪ ʜʘ ʩʝ 
ʠʟʧʦʣʟʚʘʪ ʢʘʪʦ ʠʥʩʪʨʫʤʝʥʪʠ ʟʘ ʘʥʘʣʠʟ ʠ ʥʦʚʦ ʬʦʨʤʦʦʙʨʘʟʫʚʘʥʝ, ʠ ʪʦʚʘ ʩʪʦʠ ʚ ʦʩʥʦʚʘʪʘ ʥʘ 
ʩʪʨʘʪʝʛʠʠʪʝ, ʧʦʩʪʠʛʥʘʪʠ ʩ ʪʦʟʠ ʤʝʪʦʜ. ɺ ʜʠʩʝʨʪʘʮʠʷʪʘ ʩʘ ʩʲʟʜʘʜʝʥʠ ʢʦʥʢʨʝʪʥʠ ʧʨʠʤʝʨʠ ʠ 
ʨʝʟʫʣʪʘʪʠ ʠ ʩʘ ʦʧʠʩʘʥʠ ʜʨʫʛʠ ʚʲʟʤʦʞʥʠ ʧʨʠʣʦʞʝʥʠʷ ʚ ʘʨʭʠʪʝʢʪʫʨʥʠʷ ʜʠʟʘʡʥ. 
 
1.4. ʉʪʨʫʢʪʫʨʘ ʥʘ ʜʠʩʝʨʪʘʮʠʷʪʘ  
 
ʇʨʝʜʩʪʘʚʝʥʘʪʘ ʜʠʩʝʨʪʘʮʠʷ ʝ ʨʘʟʜʝʣʝʥʘ ʚ ʧʝʪ ʛʣʘʚʠ. ʅʘʩʪʦʷʱʘʪʘ ʪʦʯʢʘ ʧʨʠʢʣʶʯʚʘ ɻʣʘʚʘ 1, 
ʢʲʜʝʪʦ ʩʘ ʚʲʚʝʜʝʥʠ ʦʩʥʦʚʥʘʪʘ ʪʝʨʤʠʥʦʣʦʛʠʷ, ʮʝʣʠ ʠ ʤʝʪʦʜʦʣʦʛʠʷ.  
 
ɻʣʘʚʘ 2 ʧʨʝʜʩʪʘʚʣʷʚʘ ʧʨʦʫʯʚʘʥʝ ʠ ʘʥʘʣʠʟ ʥʘ ʨʘʟʚʠʪʠʝʪʦ ʥʘ ʘʣʛʦʨʠʪʤʠʯʥʦʪʦ ʤʦʜʝʣʠʨʘʥʝ ʜʦ 
ʥʘʩʪʦʷʱʠʷ ʤʦʤʝʥʪ, ʢʦʝʪʦ ʝ ʫʩʣʦʚʥʦ ʨʘʟʜʝʣʝʥʦ ʥʘ ʜʚʝ ï ʠʩʪʦʨʠʯʝʩʢʦ ʠ ʩʲʚʨʝʤʝʥʥʦ. ʈʘʟʛʣʝʜʘʥʠ 
ʩʘ ʚʘʞʥʠ ʩʪʲʧʢʠ ʠ ʢʦʥʮʝʧʮʠʠ, ʠʟʧʦʣʟʚʘʱʠ ʦʩʥʦʚʦʧʦʣʘʛʘʱʠ ʧʨʠʥʮʠʧʠ, ʠ ʩʘ ʧʨʦʩʣʝʜʝʥʠ 
ʥʘʚʣʠʟʘʥʝʪʦ ʠ ʝʬʝʢʪʲʪ ʥʘ ʜʠʛʠʪʘʣʥʠʪʝ ʪʝʭʥʦʣʦʛʠʠ. ʇʦʢʘʟʘʥʠ ʩʘ ʧʨʠʤʝʨʠ ʦʪ ʘʨʭʠʪʝʢʪʫʨʘʪʘ ʠ 
ʜʠʟʘʡʥʘ, ʢʲʜʝʪʦ ʘʣʛʦʨʠʪʤʠʯʥʦʪʦ ʤʦʜʝʣʠʨʘʥʝ ʝ ʫʩʧʝʰʥʦ ʧʨʠʣʦʞʝʥʦ. 
 
ɻʣʘʚʘ 3 ʦʪ ʜʠʩʝʨʪʘʮʠʷʪʘ ʧʨʝʜʩʪʘʚʣʷʚʘ ʧʨʘʢʪʠʯʝʩʢʦ ʚʲʚʝʜʝʥʠʝ ʚ ʘʣʛʦʨʠʪʤʠʯʥʦʪʦ ʤʦʜʝʣʠʨʘʥʝ. 
ɺʲʚʝʜʝʥʠ ʩʘ ʩʨʝʜʘʪʘ ʠ ʤʝʪʦʜʦʣʦʛʠʷʪʘ ʟʘ ʠʟʛʨʘʞʜʘʥʝ ʥʘ ʘʣʛʦʨʠʪʤʠʪʝ. ʇʨʝʜʣʦʞʝʥʘ ʝ 
ʢʣʘʩʠʬʠʢʘʮʠʷ ʟʘ ʪʷʭ ʧʦ ʨʘʟʣʠʯʥʠ ʢʨʠʪʝʨʠʠ ʠ ʩʘ ʜʘʜʝʥʠ ʩʲʦʪʚʝʪʥʠʪʝ ʧʨʠʤʝʨʠ. 
 
ɺ ɻʣʘʚʘ 4 ʩʘ ʨʘʟʨʘʙʦʪʝʥʠ ʨʘʟʣʠʯʥʠ ʧʦ ʦʙʭʚʘʪ ʠ ʧʨʝʜʥʘʟʥʘʯʝʥʠʝ ʩʪʨʘʪʝʛʠʠ ʟʘ ʧʨʠʣʦʞʝʥʠʝ ʥʘ 
ʘʣʛʦʨʠʪʤʠʯʥʦʪʦ ʤʦʜʝʣʠʨʘʥʝ. ʉʪʨʘʪʝʛʠʠʪʝ ʩʘ ʨʘʟʜʝʣʝʥʠ ʚ ʪʨʠ ʧʦʜʪʦʯʢʠ, ʢʦʠʪʦ ʩʝ ʦʧʨʝʜʝʣʷʪ ʦʪ 
ʩʲʟʜʘʜʝʥʘʪʘ ʤʝʪʦʜʦʣʦʛʠʷ ʟʘ ʧʨʘʢʪʠʯʝʩʢʠ, ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʠ ʠ ʘʥʘʣʠʪʠʯʥʠ ʨʘʟʨʘʙʦʪʢʠ. 
ʇʦʢʘʟʘʥʠ ʩʘ ʘʣʛʦʨʠʪʤʠ, ʠʟʧʦʣʟʚʘʥʠ ʚ ʢʦʥʢʨʝʪʥʠ ʢʘʟʫʩʠ ʦʪ ʧʨʘʢʪʠʢʘʪʘ, ʧʦʜʨʦʙʥʦ ʦʧʠʩʘʥʠ ʠ 
ʨʘʟʚʠʪʠ ʚ ʨʘʟʥʦʦʙʨʘʟʥʠ ʥʘʧʨʘʚʣʝʥʠʷ. ʈʘʟʨʘʙʦʪʝʥʠ ʩʘ ʤʥʦʞʝʩʪʚʦ ʘʚʪʦʨʩʢʠ ʜʠʟʘʡʥʠ, ʨʝʟʫʣʪʘʪ 
ʦʪ ʧʨʠʣʦʞʝʥʠʷʪʘ ʥʘ ʨʘʟʣʠʯʥʠʪʝ ʩʪʨʘʪʝʛʠʠ. ʆʙʷʩʥʝʥʠ ʩʘ ʦʪʜʝʣʥʠʪʝ ʩʪʲʧʢʠ ʦʪ ʠʟʛʨʘʞʜʘʥʝʪʦ ʥʘ 
ʘʣʛʦʨʠʪʤʠʪʝ ʠ ʩʘ ʧʦʜʨʦʙʥʦ ʚʠʟʫʘʣʠʟʠʨʘʥʠ, ʩ ʮʝʣ ʦʩʠʛʫʨʷʚʘʥʝ ʥʘ ʚʲʟʤʦʞʥʦʩʪ ʟʘ ʪʷʭʥʦʪʦ 
ʚʲʟʧʨʦʠʟʚʝʞʜʘʥʝ.  
 
ɻʣʘʚʘ 5 ʩʲʜʲʨʞʘ ʟʘʢʣʶʯʝʥʠʷ ʠ ʧʨʝʧʦʨʲʢʠ ʦʪ ʜʠʩʝʨʪʘʮʠʷʪʘ. ʆʙʦʙʱʝʥʠ ʩʘ ʧʨʠʥʦʩʲʪ ʠ 
ʧʨʠʣʦʞʝʥʠʷʪʘ ʥʘ ʨʘʟʨʘʙʦʪʝʥʠʪʝ ʩʪʨʘʪʝʛʠʠ. ɼʘʜʝʥʠ ʩʘ ʥʘʩʦʢʠ ʟʘ ʙʲʜʝʱʘ ʨʘʙʦʪʘ, ʢʘʪʦ ʩʘ 
ʦʧʠʩʘʥʠ ʠ ʩʲʦʪʚʝʪʥʠʪʝ ʚʲʟʤʦʞʥʠ ʥʘʧʨʘʚʣʝʥʠʷ.  
 
ʇʨʠʣʦʞʝʥʠʝ 1 ʧʦʢʘʟʚʘ ʚʩʠʯʢʠ ʙʠʙʣʠʦʪʝʢʠ ʩʲʩ ʩʚʦʙʦʜʝʥ ʜʦʩʪʲʧ ʥʘ ʘʣʛʦʨʠʪʤʠ, ʢʦʠʪʦ ʩʘ 
ʠʟʧʦʣʟʚʘʥʠ ʟʘ ʩʲʟʜʘʚʘʥʝʪʦ ʥʘ ʘʣʛʦʨʠʪʤʠʪʝ ʚ ʜʠʩʝʨʪʘʮʠʷʪʘ.  
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ɻʣʘʚʘ 2 
 

ʈʘʟʚʠʪʠʝ ʥʘ ʘʣʛʦʨʠʪʤʠʯʥʦʪʦ ʠ ʧʘʨʘʤʝʪʨʠʯʥʦʪʦ ʤʦʜʝʣʠʨʘʥʝ 
 
2.1. ʀʩʪʦʨʠʯʝʩʢʦ ʨʘʟʚʠʪʠʝ 

ɿʘ ʧʨʲʚ ʧʲʪ ʪʝʨʤʠʥʲʪ Ăʧʘʨʘʤʝʪʨʠʯʝʥñ ʩʝ ʧʦʷʚʷʚʘ ʚ ʧʫʙʣʠʢʘʮʠʷ ʦʪ 1821 ʛ. ʦʪ ʬʠʟʠʢʘ ɼʞʦʥ 
ʃʝʩʣʠ, Ăɻʝʦʤʝʪʨʠʯʝʥ ʘʥʘʣʠʟ ʠ ʛʝʦʤʝʪʨʠʷ ʥʘ ʢʨʠʚʠ ʣʠʥʠʠñ (Leslie, 1821), ʢʲʜʝʪʦ ʪʦʡ ʜʦʢʘʟʚʘ 
ʧʦʣʫʩʭʦʜʩʪʚʦʪʦ ʥʘ ʧʨʦʚʠʩʥʘʣʠʪʝ ʢʨʠʚʠ ʯʨʝʟ Ăʧʘʨʘʤʝʪʨʠʯʥʠ ʦʢʨʲʞʥʦʩʪʠñ. ɼʨʫʛ ʩʣʫʯʘʠ ʝ 
ʉʘʤʫʝʣ ʒʨʥʰʦʫ (Samuel Earnshaw, 1839, 102 ), ʢʦʡʪʦ ʧʠʰʝ ʟʘ Ăʭʠʧʝʨʙʦʣʠʯʥʘ ʧʘʨʘʤʝʪʨʠʯʥʘ 
ʧʦʚʲʨʭʥʠʥʘñ, ʜʝʬʦʨʤʠʨʘʥʘ ʦʪ ʩʠʣʠ. ɺ ʧʫʙʣʠʢʘʮʠʷʪʘ ʩʠ ʟʘ Ăʀʟʯʝʨʪʘʚʘʥʝ ʩʭʝʤʠ ʥʘ ʢʨʠʩʪʘʣʠñ 
(Dana, 1837 ) ɼʞʝʡʤʩ ɼʝʡʥʘ ʦʧʠʩʚʘ ʦʙʦʙʱʝʥʠ ʩʪʲʧʢʠ ʟʘ ʠʟʯʝʨʪʘʚʘʥʝ ʥʘ ʨʘʟʣʠʯʥʠ ʢʨʠʩʪʘʣʠ ʠ 
ʪʝʭʥʠʪʝ ʚʘʨʠʘʮʠʠ ʯʨʝʟ ʠʟʨʘʟʷʚʘʥʝ ʥʘ ʨʘʟʣʠʯʥʠ ʧʘʨʘʤʝʪʨʠ, ʧʨʦʤʝʥʣʠʚʠ ʠ ʦʪʥʦʰʝʥʠʷ. ɺ ʝʜʥʘ 
ʦʪ ʩʪʲʧʢʠʪʝ, ʪʦʡ ʦʧʠʩʚʘ ʦʪʥʦʰʝʥʠʝʪʦ ʤʝʞʜʫ ʪʨʠʪʝ ʧʘʨʘʤʝʪʲʨʘ ʜʝʬʠʥʠʨʘʱʠ ʨʘʚʥʠʥʘ ʠ 
ʩʲʦʪʚʝʪʥʠʪʝ ʜʝʣʝʥʠʷ ʥʘ ʨʲʙʦʚʝʪʝ ʥʘ ʧʨʠʣʝʞʘʱ ʢʫʙ (ʬʠʛ. 2.1). ʆʙʱʦʪʦ ʚ ʪʨʠʪʝ ʧʨʠʤʝʨʘ ʝ, ʯʝ 
ʩʝ ʦʧʠʩʚʘʪ ʠ ʧʦʩʪʨʦʷʚʘʪ ʛʝʦʤʝʪʨʠʠ ʥʘ ʙʘʟʘ ʩʲʟʜʘʜʝʥʠ ʧʘʨʘʤʝʪʨʠʯʥʠ ʫʨʘʚʥʝʥʠʷ. ɺ ʪʷʭ ʧʦ 
ʤʘʪʝʤʘʪʠʯʝʩʢʠ ʥʘʯʠʥ ʩʝ ʟʘʣʘʛʘʪ ʧʨʘʚʠʣʘʪʘ ʟʘ ʢʦʥʩʪʨʫʠʨʘʥʝ ʥʘ ʦʙʝʢʪʠʪʝ. ʆʪʪʫʢ ʠʜʚʘ ʠ 
ʥʝʨʘʟʨʠʚʥʘʪʘ ʚʨʲʟʢʘ ʤʝʞʜʫ ʧʘʨʘʤʝʪʨʠʯʥʦʪʦ ʤʦʜʝʣʠʨʘʥʝ ʠ ʤʘʪʝʤʘʪʠʢʘʪʘ. ʇʨʠʣʘʛʘʥʝʪʦ ʥʘ 
ʬʫʥʢʮʠʠ ʠ ʫʨʘʚʥʝʥʠʷ ʟʘ ʩʲʟʜʘʚʘʥʝ ʥʘ ʛʝʦʤʝʪʨʠʷ ʝ ʧʨʠʩʲʱʦ ʟʘ ʨʘʟʣʠʯʥʠ ʥʘʧʨʘʚʣʝʥʠʷ ʥʘ 
ʥʘʫʢʘʪʘ, ʘ ʚ ʢʦʥʪʝʢʩʪʘ ʥʘ ʘʨʭʠʪʝʢʪʫʨʘʪʘ ʪʦʚʘ ʩʝ ʦʢʘʟʚʘ ʮʝʥʝʥ ʠʥʩʪʨʫʤʝʥʪ ʟʘ ʩʲʟʜʘʚʘʥʝ ʥʘ 

ʤʦʜʝʣʠ.  
ʌʠʛ. 2.1. ʇʨʠʤʝʨʠ ʦʪ ʯʝʨʪʝʞʠʪʝ ʥʘ ɼʞʝʡʤʩ ɼʝʡʥʘ  
ʀʟʦʙʨʘʞʝʥʠʝ Dana, 1837, 43  

 
ɺ ʷʜʨʦʪʦ ʥʘ ʘʣʛʦʨʠʪʤʠʯʥʦʪʦ ʠ ʧʘʨʘʤʝʪʨʠʯʥʦ ʤʦʜʝʣʠʨʘʥʝ ʩʪʦʠ ʧʦʜʭʦʜ, ʙʘʟʠʨʘʥ ʥʘ 
ʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʪʦʯʥʦ ʜʝʬʠʥʠʨʘʥʠ ʧʨʘʚʠʣʘ ʟʘ ʬʦʨʤʦʦʙʨʘʟʫʚʘʥʝ. ʅʘʡ-ʨʘʥʥʦʪʦ ʧʨʠʣʦʞʝʥʠʝ 
ʥʘ ʪʘʢʲʚ ʧʦʜʭʦʜ ʩʝ ʥʘʙʣʶʜʘʚʘ ʚ ʩʪʝʨʝʦʪʦʤʠʷʪʘ4, ʧʨʦʮʝʩ ʥʘ ʠʟʨʷʟʚʘʥʝ ʥʘ ʩʦʣʠʜʥʠ ʪʝʣʘ. 
ʇʲʨʚʠʪʝ ʧʦʩʪʨʦʝʥʠ ʧʨʠʤʝʨʠ ʩʘ ʧʨʠ ʟʠʜʘʨʩʢʠʪʝ ʩʪʨʫʢʪʫʨʠ ï ʘʨʢʠ ʠ ʩʚʦʜʦʚʝ ʚ ʘʥʪʠʯʥʠʪʝ 
ʮʠʚʠʣʠʟʘʮʠʠ, ʥʦ ʝʜʚʘ ʧʨʝʟ 1486 ï 1490 ʄʘʪʝʫʩ ʈʦʨʠʮʝʨ (ʤʘʡʩʪʦʨ ʟʠʜʘʨ) ʠ ʍʘʥʩ ʐʤʫʪʝʨʤʘʡʝʨ 
(ʢʦʚʘʯ) ʧʫʙʣʠʢʫʚʘʪ ʪʝʭʥʠʯʝʩʢʠ ʟʘʧʠʩʢʠ , ʢʦʠʪʦ ʦʧʠʩʚʘʪ ʪʝʭʥʠʢʠ ʟʘ ʧʦʩʪʨʦʷʚʘʥʝ ʥʘ ʦʧʨʝʜʝʣʝʥʠ 
ʩʪʨʫʢʪʫʨʠ (Roly Hudson, 2007, 62 ï 63). ʆʧʠʩʘʥʠʪʝ ʤʝʪʦʜʠ ʩʘ ʙʠʣʠ ʤʘʪʝʤʘʪʠʯʝʩʢʠ ʘʧʘʨʘʪʠ ʟʘ 
ʧʦʩʪʠʛʘʥʝ ʥʘ ʬʘʩʘʜʘ ʦʪ ʧʣʘʥ, ʧʨʠʣʦʞʠʤʠ ʚ ʨʘʟʣʠʯʥʠ ʩʣʫʯʘʠ ï ʫʥʠʚʝʨʩʘʣʥʠ ʰʘʙʣʦʥʠ. ʅʘ 

                                                
4 ʦʪ ʛʨʲʮʢʠ: ůŰŮɟŮɧɠ (stere·s) ï ʩʦʣʠʜʝʥ; Űɞɛɐ (tomǛ) ï ʨʝʞʘ; ʠʟʢʫʩʪʚʦ ʟʘ ʠʟʨʷʟʚʘʥʝ ʥʘ ʩʦʣʠʜʥʠ 
ʪʝʣʘ ʚ ʦʧʨʝʜʝʣʝʥʘ ʬʦʨʤʘ 
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ʧʨʘʢʪʠʢʘ ʪʦʚʘ ʩʘ ʙʠʣʠ ʘʥʘʣʦʛʦʚʠ ʘʣʛʦʨʠʪʤʠ ʟʘ ʬʦʨʤʦʦʙʨʘʟʫʚʘʥʝ, ʢʦʠʪʦ ʝ ʤʦʞʝʣʦ ʜʘ ʙʲʜʘʪ 
ʠʟʧʦʣʟʚʘʥʠ ʩ ʨʘʟʣʠʯʥʠ ʧʘʨʘʤʝʪʨʠ ʠ ʜʘ ʩʲʟʜʘʚʘʪ ʚ ʠʟʚʝʩʪʥʘ ʩʪʝʧʝʥ ʨʘʟʣʠʯʥʠ ʨʝʟʫʣʪʘʪʠ. 
 
ʊʝʟʠ ʥʘʡ-ʨʘʥʥʠ ʧʨʠʤʝʨʠ ʟʘ ʧʨʠʣʦʞʝʥʠʝ ʥʘ ʘʣʛʦʨʠʪʤʠʯʥʦʪʦ ʤʦʜʝʣʠʨʘʥʝ ʩʘ ʥʝʦʩʲʟʥʘʪʠ ʚ 
ʩʲʱʥʦʩʪʪʘ ʩʠ ʠ ʥʝ ʜʘʚʘʪ ʩʲʱʝʩʪʚʝʥʦ ʦʪʨʘʞʝʥʠʝ ʚʲʨʭʫ ʘʨʭʠʪʝʢʪʫʨʥʦʪʦ ʧʨʦʝʢʪʠʨʘʥʝ ʧʦ ʪʦʚʘ 
ʚʨʝʤʝ, ʥʦ ʩʘ ʧʦʢʘʟʘʪʝʣʥʠ ʟʘ ʠʥʪʫʠʪʠʚʥʠʷ ʤʫ ʭʘʨʘʢʪʝʨ. ʃʠʧʩʘʪʘ ʥʘ ʠʟʯʠʩʣʠʪʝʣʥʘʪʘ ʤʦʱ ʥʘ 
ʢʦʤʧʶʪʨʠʪʝ ʥʝ ʝ ʩʧʠʨʘʣʘ ʧʨʦʝʢʪʘʥʪʠʪʝ ʠ ʠʟʩʣʝʜʦʚʘʪʝʣʠʪʝ ʜʘ ʦʪʢʨʠʚʘʪ ʠ ʩʲʟʜʘʚʘʪ ʧʨʠʥʮʠʧʠ 
ʥʘ ʬʦʨʤʦʦʙʨʘʟʫʚʘʥʝ. ʊʨʫʜʥʦʪʦ ʝ ʙʠʣʦ ʢʦʜʠʨʘʥʝʪʦ ʠ ʠʟʧʲʣʥʝʥʠʝʪʦ ʥʘ ʪʝʟʠ ʘʣʛʦʨʠʪʤʠ. ɻʦʣʷʤʘ 
ʩʪʲʧʢʘ ʥʘʧʨʝʜ ʚ ʪʦʚʘ ʥʘʧʨʘʚʣʝʥʠʝ ʧʨʘʚʠ ɸʥʪʦʥʠʦ ɻʘʫʜʠ. 

 
ɺ ʩʚʦʷʪʘ ʨʘʙʦʪʘ, ʪʦʡ ʧʨʠʣʘʛʘ ʜʨʫʛ ʚʠʜ ʧʨʘʚʠʣʘ ʟʘ ʬʦʨʤʦʦʙʨʘʟʫʚʘʥʝʪʦ ï ʬʠʟʠʯʥʠʪʝ ʟʘʢʦʥʠ, 
ʢʘʪʦ ʩʝ ʚʲʟʧʦʣʟʚʘ ʦʪ ʪʷʭʥʦʪʦ ʧʨʦʷʚʣʝʥʠʝ ʧʦʜ ʬʦʨʤʘʪʘ ʥʘ ʤʘʢʝʪʠ. ɺ ʢʨʘʷ ʥʘ 19. ʚ. ʪʦʡ ʟʘʧʦʯʚʘ 
ʜʘ ʠʟʧʦʣʟʚʘ ʘʥʘʣʦʛʦʚʠ ʧʘʨʘʤʝʪʨʠʯʥʠ ʤʦʜʝʣʠ ʥʘ ʭʠʧʝʨʙʦʣʠʯʥʠ ʧʘʨʘʙʦʣʦʠʜʠ.  
ʀʥʪʝʨʝʩʝʥ ʘʩʧʝʢʪ ʚ ʪʚʦʨʯʝʩʪʚʦʪʦ ʥʘ ɸʥʪʦʥʠʦ ɻʘʫʜʠ ʩʘ ʠʟʧʦʣʟʚʘʥʠʪʝ ʦʪ ʥʝʛʦ ʩʣʦʞʥʠ 
ʧʦʚʲʨʭʥʠʥʠ ʚ ʠʥʪʝʨʠʦʨʠʪʝ ʠ ʝʢʩʪʝʨʠʦʨʠʪʝ ʥʘ ʩʛʨʘʜʠʪʝ. ʏʘʩʪ ʦʪ ʪʷʭ ʠʤʘʪ ʧʦ-ʩʢʦʨʦ ʩʢʫʣʧʪʫʨʝʥ 
ʭʘʨʘʢʪʝʨ, ʪʠʧʠʯʥʠ ʟʘ Art nuoveua, ʜʨʫʛʠ ʩʝ ʜʦʙʣʠʞʘʚʘʪ ʧʦʚʝʯʝ ʜʦ ʪʦʯʥʠʪʝ ʤʘʪʝʤʘʪʠʯʝʩʢʠ 
ʛʝʦʤʝʪʨʠʠ (, ʧʦʩʪʠʛʥʘʪʠ ʩ ʫʨʘʚʥʝʥʠʷ. 
 
ɻʘʫʜʠ ʩʲʟʜʘʚʘ ʨʝʜʠʮʘ ʬʠʟʠʯʝʩʢʠ ʤʦʜʝʣʠ, ʚ ʢʦʠʪʦ ʟʘʣʘʛʘʣ ʧʨʠʥʮʠʧʠ ʥʘ ʬʦʨʤʦʦʙʨʘʟʫʚʘʥʝ ʧʦʜ 
ʬʦʨʤʘʪʘ ʥʘ ʧʨʦʚʠʩʥʘʣʠ ʢʨʠʚʠ, ʘ ʨʝʟʫʣʪʘʪʠʪʝ ʧʨʠʣʘʛʘʣ ʥʘ ʤʷʩʪʦ ʥʘ ʦʙʝʢʪʘ, ʠʟʚʣʠʯʘʡʢʠ 
ʥʝʦʙʭʦʜʠʤʘʪʘ ʠʥʬʦʨʤʘʮʠʷ ʟʘ ʧʦʩʪʨʦʷʚʘʥʝʪʦ ʥʘ ʬʦʨʤʠʪʝ ʜʠʨʝʢʪʥʦ ʦʪ ʤʦʜʝʣʠʪʝ ʩʠ. 
ʂʦʥʚʝʥʮʠʦʥʘʣʥʠʪʝ ʘʨʭʠʪʝʢʪʫʨʥʠ ʯʝʨʪʝʞʠ ʥʝ ʩʘ ʤʦʛʣʠ ʜʘ ʧʨʝʩʲʟʜʘʜʘʪ ʩ ʪʦʯʥʦʩʪ ʮʝʣʪʘ ʤʫ. ʅʘ 
ʧʨʘʢʪʠʢʘ ʪʦʡ ʩʲʟʜʘʚʘ ʠ ʧʨʠʣʘʛʘ ʘʥʘʣʦʛʦʚʠ ʘʣʛʦʨʠʪʤʠ ʟʘ ʬʦʨʤʦʦʙʨʘʟʫʚʘʥʝ, ʟʘʪʦʚʘ ʨʘʙʦʪʘʪʘ 
ʤʫ ʤʦʞʝ ʜʘ ʩʝ ʧʨʠʝʤʝ ʟʘ ʧʲʨʚʠʷ ʧʨʠʤʝʨ ʥʘ ʧʨʠʣʘʛʘʥʝ ʥʘ ʘʣʛʦʨʠʪʤʠʯʥʦʪʦ ʤʦʜʝʣʠʨʘʥʝ ʚ 
ʘʨʭʠʪʝʢʪʫʨʥʠʷ ʜʠʟʘʡʥ, ʤʘʢʘʨ ʠ ʙʝʟ ʧʦʤʦʱʪʘ ʥʘ ʠʟʯʠʩʣʠʪʝʣʥʠʷ ʢʘʧʘʮʠʪʝʪ ʥʘ ʢʦʤʧʶʪʨʠʪʝ. 
ʉʲʚʨʝʤʝʥʥʠʪʝ ʪʝʭʥʦʣʦʛʠʠ ʜʘʚʘʪ ʚʲʟʤʦʞʥʦʩʪ ʟʘ ʧʨʝʩʲʟʜʘʚʘʥʝ ʥʘ ʧʨʠʥʮʠʧʠʪʝ ʥʘ 
ʬʦʨʤʦʦʙʨʘʟʫʚʘʥʝ ʯʨʝʟ ʩʠʣʠ ʠ ʦʪʚʘʨʷʪ ʮʷʣʦ ʧʦʣʝ ʟʘ ʧʨʠʣʘʛʘʥʝ ʥʘ ʘʣʛʦʨʠʪʤʠ ʟʘ 
ʬʦʨʤʦʦʙʨʘʟʫʚʘʥʝ ʯʨʝʟ ʬʠʟʠʯʥʠ ʩʠʤʫʣʘʮʠʠ. 
ʀʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʧʘʨʘʤʝʪʨʠʯʥʠ ʫʨʘʚʥʝʥʠʷ ʧʦʩʨʝʜʩʪʚʦʤ ʤʦʜʝʣʠ ʤʦʞʝ ʜʘ ʩʝ ʥʘʤʝʨʠ ʚ 
ʤʥʦʞʝʩʪʚʦ ʘʩʧʝʢʪʠ ʥʘ ʘʨʭʠʪʝʢʪʫʨʘʪʘ ʥʘ ɻʘʫʜʠ, ʥʦ ʪʝ ʩʘ ʥʘʡ-ʚʠʜʠʤʠ ʚ ʤʦʜʝʣʠʪʝ, ʥʘʧʨʘʚʝʥʠ ʦʪ 
ʫʚʠʩʥʘʣʠ ʚʲʞʝʪʘ (ʬʠʛ. 2.2).  

 
ʌʠʛ. 2.2. ʄʦʜʝʣ ʥʘ ʎʲʨʢʚʘ ʂʦʣʦʥʠʷ ɻʶʝʣ ï ɸʥʪʦʥʠʦ ɻʘʫʜʠ  
ʀʟʦʙʨʘʞʝʥʠʝ ʣʠʯʝʥ ʘʨʭʠʚ 
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ʉʲʱʠʷ ʧʨʠʥʮʠʧ ʝ ʠʟʧʦʣʟʚʘʣ ʠ ʧʨʠ ʧʨʦʝʢʪʠʨʘʥʝʪʦ ʥʘ ʮʲʨʢʚʘʪʘ ʂʦʣʦʥʠʷ ɻʶʝʣ (Col¸nia G¿ell), 
ʩʲʟʜʘʚʘʡʢʠ ʦʙʲʨʥʘʪ ʤʘʢʝʪ ʦʪ ʚʲʞʝʪʘ, ʥʘʪʦʚʘʨʝʥʠ ʩ ʪʝʞʝʩʪʠ (ʬʠʛ. 2.2). ɺ ʦʩʥʦʚʘʪʘ ʥʘ ʤʦʜʝʣʘ 
ʩʪʦʠ Ăɿʘʢʦʥʲʪ ʥʘ ʍʫʢñ ʟʘ ʜʝʬʦʨʤʘʮʠʷʪʘ ʥʘ ʥʘʧʨʝʛʥʘʪʠ ʪʝʣʘ, ʢʦʡʪʦ ʦʬʦʨʤʷ ʛʝʦʤʝʪʨʠʷʪʘ ʥʘ 
ʚʲʞʝʪʘʪʘ ʧʦ ʪʘʢʲʚ ʥʘʯʠʥ, ʯʝ ʪʝ ʚʠʥʘʛʠ ʜʘ ʨʘʙʦʪʷʪ ʠʟʮʷʣʦ ʥʘ ʦʧʲʥ (ʨʝʮʠʧʨʦʯʥʦ ʥʘ ʥʘʪʠʩʢ ʧʨʠ 
ʦʙʨʲʱʘʥʝ ʥʘ ʤʦʜʝʣʘ ʠ ʩʠʣʠʪʝ). ʇʨʦʤʷʥʘ ʚ ʢʦʦʨʜʠʥʘʪʠʪʝ ʥʘ ʥʷʢʦʷ ʦʪ ʪʦʯʢʠʪʝ ʥʘ ʟʘʢʦʪʚʷʥʝ ʚʦʜʠ 
ʜʦ ʧʨʝʢʦʥʬʠʛʫʨʠʨʘʥʝ ʥʘ ʮʷʣʘʪʘ ʛʝʦʤʝʪʨʠʷ. ʊʘʢʘ, ʯʨʝʟ ʤʘʥʠʧʫʣʠʨʘʥʝ ʥʘ ʥʷʢʦʠ ʦʪ ʥʘʯʘʣʥʠʪʝ 
ʧʘʨʘʤʝʪʨʠ, ɻʘʫʜʠ ʝ ʠʤʘʣ ʚʲʟʤʦʞʥʦʩʪ ʜʘ ʛʝʥʝʨʠʨʘ ʜʨʫʛʠ ʚʘʨʠʘʮʠʠ ʥʘ ʜʠʟʘʡʥʘ, ʟʘʧʘʟʚʘʡʢʠ 
ʪʲʨʩʝʥʦʪʦ ʫʩʣʦʚʠʝ ʮʷʣʘʪʘ ʩʪʨʫʢʪʫʨʘ ʜʘ ʨʘʙʦʪʠ ʠʟʮʷʣʦ ʥʘ ʥʘʪʠʩʢ. ʉʧʦʨʝʜ ɼʝʡʚʠʩ (Davis, 2003) 
Ăʉʲʱʠʪʝ ʤʝʪʦʜʠ ʟʘ ʘʥʘʣʦʛʦʚʦ ʠʟʯʠʩʣʷʚʘʥʝ ʩʘ ʜʦʨʘʟʚʠʪʠ ʧʦ-ʢʲʩʥʦ ʠ ʦʪ ʌʨʘʡ ʆʪʦñ, ʚ ʥʝʛʦʚʠʪʝ 
ʨʘʟʨʘʙʦʪʢʠ ʟʘ ʤʠʥʠʤʘʣʥʠ ʧʦʚʲʨʭʥʠʥʠ, ʧʦʣʫʯʝʥʠ ʦʪ ʩʘʧʫʥʝʥʠ ʤʝʤʙʨʘʥʠ ʚʲʨʭʫ ʚʲʣʥʘ ʠ 
ʪʝʯʥʦʩʪʠñ (ʬʠʛ. 2.3). 
ʆʪʦ (Otto, 1996) ʥʘʨʠʯʘ ʧʨʦʝʢʪʠʨʘʥʝʪʦ ʩ ʪʝʟʠ ʤʦʜʝʣʠ Ăʦʪʢʨʠʚʘʥʝ ʥʘ ʬʦʨʤʘñ (form finding), ʢʦʝʪʦ 
ʧʦ-ʢʲʩʥʦ ʩʪʘʚʘ ʮʷʣʦ ʧʦʣʝ ʚ ʘʣʛʦʨʠʪʤʠʯʥʦʪʦ ʠ ʧʘʨʘʤʝʪʨʠʯʥʦ ʤʦʜʝʣʠʨʘʥʝ, ʙʘʟʠʨʘʥʦ ʥʘ 
ʬʦʢʫʩʠʨʘʥʝ ʚʲʨʭʫ ʧʨʦʫʯʚʘʥʝ ʥʘ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ, ʚʦʜʝʱʠ ʜʦ ʬʦʨʤʘ.  
ʅʝʛʦʚʠʪʝ ʤʦʜʝʣʠ ʥʝ ʩʘ ʧʨʦʩʪʦ ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʠ, ʘ ʤʦʛʘʪ ʜʘ ʩʝ ʨʘʟʛʣʝʞʜʘʪ ʢʘʪʦ Ăʘʥʘʣʦʛʦʚʠ 
ʢʦʤʧʶʪʨʠñ (Peteinarelis, 2016). ɼʦʙʲʨ ʧʨʠʤʝʨ ʝ ʩʛʨʘʜʘʪʘ Multihalle (ʬʠʛ. 2.4) ʚ ʄʘʥʭaʡʤ, 
ɻʝʨʤʘʥʠʷ, ʟʘ ʢʦʷʪʦ ʆʪʦ ʧʨʘʚʠ ʨʘʟʣʠʯʥʠ ʤʦʜʝʣʠ ʦʪ ʩʝʨʠʷ ʫʚʠʩʥʘʣʠ ʚʲʞʝʪʘ, ʟʘʢʨʝʧʝʥʠ ʟʘ ʪʚʲʨʜ 
ʢʦʥʪʫʨ, ʦʙʨʘʟʫʚʘʱʠ ʨʝʰʝʪʲʯʥʘ ʩʪʨʫʢʪʫʨʘ ʩ ʜʚʦʡʥʘ ʢʨʠʚʠʥʘ. ʀʟʧʦʣʟʚʘʡʢʠ ʨʘʟʣʠʯʥʠ ʢʦʥʪʫʨʠ ʥʘ 
ʦʩʥʦʚʘʪʘ, ʜʲʣʞʠʥʠ ʥʘ ʚʲʞʝʪʘʪʘ ʠ ʪʝʞʝʩʪʠ (ʧʘʨʘʤʝʪʨʠ ʥʘ ʤʦʜʝʣʘ), ʆʪʦ ʩʲʟʜʘʚʘ ʢʘʪʘʣʦʛ ʩ 
ʨʘʟʣʠʯʥʠ ʨʝʰʝʥʠʷ, ʟʘʝʜʥʦ ʩ ʜʦʢʫʤʝʥʪʠʨʘʥʝ ʥʘ ʧʨʦʮʝʩʘ ʟʘ ʪʷʭʥʦʪʦ ʥʘʤʠʨʘʥʝ, ʠ ʛʠ ʧʫʙʣʠʢʫʚʘ ʚ 
IL 13 ʦʪ 1978 ʛ. ʇʦʜʦʙʥʘ ʚʘʨʠʘʪʠʚʥʦʩʪ ʧʨʠ ʨʝʰʘʚʘʥʝʪʦ ʥʘ ʘʨʭʠʪʝʢʪʫʨʥʠ ʢʘʟʫʩʠ ʩʪʘʚʘ ʦʩʥʦʚʥʘ 
ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʥʘ ʧʘʨʘʤʝʪʨʠʯʥʠʷ ʠ ʘʣʛʦʨʠʪʤʠʯʝʥ ʜʠʟʘʡʥ. 

 
ʌʠʛ. 2.3. ɽʢʩʧʝʨʠʤʝʥʪʘʣʝʥ ʤʦʜʝʣ ʥʘ ʤʝʤʙʨʘʥʘ ʥʘ ʌʨʘʡ ʆʪʦ 
ʀʟʦʙʨʘʞʝʥʠʝ Frei Otto: Form and Structure by Annette Lawrence Drew and Philip Drew (1976) 
 
ʉʣʝʜʚʘʱ ʪʣʘʩʲʢ ʚ ʨʘʟʚʠʪʠʝʪʦ ʥʘ ʧʘʨʘʤʝʪʨʠʟʤʘ ʠ ʘʣʛʦʨʠʪʤʠʯʥʠʷ ʜʠʟʘʡʥ ʜʘʚʘ ʠʪʘʣʠʘʥʩʢʠʷʪ 
ʘʨʭʠʪʝʢʪ ʃʫʠʜʞʠ ʄʦʨʝʪʠ. ʊʦʡ ʧʨʦʫʯʚʘ ʜʲʣʙʦʢʦ ʠ ʧʠʰʝ ʦʙʰʠʨʥʦ ʟʘ Ăʧʘʨʘʤʝʪʨʠʯʥʘ 
ʘʨʭʠʪʝʢʪʫʨʘñ (Moretti, 1971, 207), ʢʦʷʪʦ ʜʝʬʠʥʠʨʘ ʢʘʪʦ ʠʟʫʯʘʚʘʥʝ ʥʘ ʘʨʭʠʪʝʢʪʫʨʥʘ ʩʠʩʪʝʤʘ, ʩ 
ʮʝʣ Ăʜʘ ʩʝ ʜʝʬʠʥʠʨʘ ʚʨʲʟʢʘʪʘ ʤʝʞʜʫ ʜʠʤʝʥʩʠʠʪʝ, ʟʘʚʠʩʝʱʠ ʦʪ ʤʥʦʞʝʩʪʚʦ ʧʘʨʘʤʝʪʨʠñ. ʄʦʨʝʪʠ 
ʪʨʘʥʩʣʠʨʘ ʨʘʟʣʠʯʥʠ ʬʫʥʢʮʠʠ ʥʘ ʩʛʨʘʜʠʪʝ ʚ ʩʪʦʡʥʦʩʪʠ, ʢʦʡʪʦ ʠʟʧʦʣʟʚʘ ʢʘʪʦ ʧʘʨʘʤʝʪʨʠ ʟʘ 
ʫʨʘʚʥʝʥʠʷ ʟʘ ʬʦʨʤʦʦʙʨʘʟʫʚʘʥʝ. ʅʘʡ-ʧʦʢʘʟʘʪʝʣʥʠ ʟʘ ʨʘʙʦʪʘʪʘ ʤʫ ʩʘ ʨʘʟʣʠʯʥʠʪʝ ʨʘʟʨʘʙʦʪʢʠ 
ʥʘ ʩʧʦʨʪʥʠ ʩʲʦʨʲʞʝʥʠʷ, ʢʦʠʪʦ ʪʦʡ ʠʟʣʘʛʘ ʧʨʝʟ 1960 ʛʦʜʠʥʘ ʥʘ 12-ʦʪʦ ʊʨʠʘʥʘʣʝ ʚ ʄʠʣʘʥʦ.  
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ʌʠʛ. 2.4. ʄʦʜʝʣ ʥʘ ʩʪʘʜʠʦʥ ʥʘ ʃʫʠʜʞʠ ʄʦʨʝʪʠ 

ʀʟʦʙʨʘʞʝʥʠʝ Bucci and Mulazzani 2000, 114  

 
 
 

 
ɿʘ ʬʦʨʤʦʦʙʨʘʟʫʚʘʥʝʪʦ ʥʘ ʩʪʘʜʠʦʥʘ ʩʘ ʠʟʧʦʣʟʚʘʥʠ ʜʝʚʝʪʥʘʜʝʩʝʪ ʧʘʨʘʤʝʪʲʨʘ, ʦʪʥʝʩʝʥʠ ʢʲʤ 
ʨʘʟʣʠʯʥʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʢʘʪʦ ʲʛʣʠ ʥʘ ʥʘʙʣʶʜʝʥʠʝ ʠ ʩʪʦʡʥʦʩʪ ʥʘ ʙʝʪʦʥʘ ʟʘ ʠʟʧʲʣʥʝʥʠʝʪʦ. 
ʄʦʨʝʪʠ ʧʨʘʚʠ ʨʘʟʣʠʯʥʠ ʚʘʨʠʘʮʠʠ ʥʘ ʩʪʘʜʠʦʥʘ ʩ ʨʘʟʣʠʯʥʠ ʩʪʦʡʥʦʩʪʠ ʥʘ ʧʘʨʘʤʝʪʨʠʪʝ. ʇʨʝʟ 
1958 ʛʦʜʠʥʘ ʪʦʡ ʦʩʥʦʚʘʚʘ Ăʅʘʮʠʦʥʘʣʝʥ ʠʥʩʪʠʪʫʪ ʟʘ ʤʘʪʝʤʘʪʠʯʝʩʢʠ ʠ ʦʧʝʨʘʪʠʚʥʠ ʧʨʦʫʯʚʘʥʠʷ 
ʟʘ ʫʨʙʘʥʠʟʲʤñ (IRMOU), ʢʲʜʝʪʦ ʨʘʙʦʪʠ ʚʲʨʭʫ ʪʝʦʨʠʷ ʥʘ ʧʘʨʘʤʝʪʨʠʯʥʘ ʘʨʭʠʪʝʢʪʫʨʘ. ʎʝʣʪʘ ʝ ʜʘ 
ʩʝ ʧʨʝʤʘʭʥʝ ʩʫʙʝʢʪʠʚʥʠʪ̫ ʝʣʝʤʝʥʪ ʚ ʧʨʦʝʢʪʠʨʘʥʝʪʦ, ʢʘʪʦ ʨʘʟʣʠʯʥʠʪʝ ʬʫʥʢʮʠʠ ʩʝ ʩʚʝʜʘʪ ʜʦ 
ʢʦʣʠʯʝʩʪʚʝʥʠ ʧʘʨʘʤʝʪʨʠ, ʩʚʲʨʟʘʥʠ ʩ ʤʘʪʝʤʘʪʠʯʝʩʢʠ ʬʦʨʤʫʣʠ. ʇʨʦʫʯʚʘʥʠʷ ʩ ʪʦʟʠ ʧʦʜʭʦʜ ʩʘ 
ʥʘʧʨʘʚʝʥʠ ʟʘ ʨʘʟʣʠʯʥʠ ʚʠʜʦʚʝ ʩʪʘʜʠʦʥʠ ï ʬʫʪʙʦʣʝʥ, ʧʣʫʚʝʥ ʠ ʪʝʥʠʩ, ʢʘʢʪʦ ʠ ʚʲʨʭʫ 
ʤʦʨʬʦʣʦʛʠʷʪʘ ʥʘ ʢʠʥʦ ʟʘʣʠʪʝ. ʂʣʶʯʦʚʦ ʟʘ ʬʦʨʤʦʦʙʨʘʟʫʚʘʱʠʷ ʧʦʜʭʦʜ ʥʘ ʄʦʨʝʪʠ ʝ ʪʦʯʥʦʪʦ 
ʦʧʨʝʜʝʣʷʥʝ, ʚ ʩʣʫʯʘʷ ï ʠʟʚʣʠʯʘʥʝ ʥʘ ʥʘʯʘʣʥʠʪʝ ʧʘʨʘʤʝʪʨʠ ʥʘ ʘʣʛʦʨʠʪʲʤʘ ï ʧʦʚʲʨʭʥʠʥʠ ʩ 
ʝʜʥʘʢʚʦ ʢʦʣʠʯʝʩʪʚʦ ʚʠʟʫʘʣʥʘ ʠʥʬʦʨʤʘʮʠʷ. ɺʘʞʥʦ ʝ ʜʘ ʩʝ ʦʪʙʝʣʝʞʠ, ʯʝ ʧʨʦʫʯʚʘʥʠʷʪʘ ʤʫ ʥʝ 
ʚʦʜʷʪ ʜʦ ʞʝʣʘʥʠʷ ʦʪ ʥʝʛʦ ʨʝʟʫʣʪʘʪ. ʊʝ ʧʦʢʘʟʚʘʪ ʪʨʫʜʥʦʩʪʪʘ ʥʘ ʪʦʚʘ ʜʘ ʩʝ ʩʚʝʜʝ ʢʦʤʧʣʝʢʩʥʘʪʘ 
ʬʫʥʢʮʠʷ ʜʦ ʧʨʦʩʪʠ ʧʘʨʘʤʝʪʨʠ. ʅʘ ʢʨʘʷ ʥʘ ʢʘʨʠʝʨʘʪʘ ʩʠ ʪʦʡ ʢʘʟʚʘ: 

  
ʈʘʟʛʣʝʜʘʥʦʪʦ ʜʦʪʫʢ ʠʩʪʦʨʠʯʝʩʢʦ ʨʘʟʚʠʪʠʝ ʥʘ ʧʘʨʘʤʝʪʨʠʯʥʠʷ ʜʠʟʘʡʥ ʝ ʚʘʞʥʦ, ʟʘʱʦʪʦ 

ʧʦʢʘʟʚʘ ʧʨʠʥʮʠʧʠ ʟʘ ʠʟʛʨʘʞʜʘʥʝ ʥʘ ʘʣʛʦʨʠʪʤʠ ʠ ʧʘʨʘʤʝʪʨʠʟʘʮʠʷ, ʢʦʠʪʦ ʤʦʛʘʪ ʜʘ ʙʲʜʘʪ 
ʟʘʣʦʞʝʥʠ ʚ ʩʲʚʨʝʤʝʥʥʠʪʝ ʩʪʨʘʪʝʛʠʠ ʟʘ ʧʨʠʣʦʞʝʥʠʝ ʠ ʜʦʨʘʟʚʠʪʠ ʯʨʝʟ ʠʟʯʠʩʣʠʪʝʣʥʘʪʘ ʩʠʣʘ ʥʘ 
ʢʦʤʧʶʪʨʠʪʝ. ʂʦʤʧʶʪʲʨʲʪ ʥʝ ʩʲʟʜʘʚʘ ʘʣʛʦʨʠʪʤʠʯʥʠʷ ʜʠʟʘʡʥ, ʥʦ ʧʨʝʜʦʩʪʘʚʷ ʠʥʩʪʨʫʤʝʥʪ ʟʘ 
ʥʝʛʦʚʦʪʦ ʝʬʝʢʪʠʚʥʦ ʠʤʧʣʝʤʝʥʪʠʨʘʥʝ ʚ ʩʲʚʨʝʤʝʥʥʘʪʘ ʧʨʘʢʪʠʢʘ. ʉʲʚʨʝʤʝʥʥʦʪʦ ʤʫ ʨʘʟʚʠʪʠʝ ʝ 
ʪʷʩʥʦ ʩʚʲʨʟʘʥʦ ʩ ʨʘʟʚʠʪʠʝʪʦ ʥʘ ʮʠʬʨʦʚʠʪʝ ʪʝʭʥʦʣʦʛʠʠ. 

 
2.2. ʉʲʚʨʝʤʝʥʥʦ ʨʘʟʚʠʪʠʝ 

 
ʇʦ ʥʘʯʠʥʘ, ʧʦ ʢʦʡʪʦ ɻʘʫʜʠ ʠ ʌʨʘʡ ʆʪʦ ʠʟʧʦʣʟʚʘʪ ʬʠʟʠʯʥʠʪʝ ʟʘʢʦʥʠ, ʟʘ ʜʘ ʨʝʰʘʚʘʪ ʙʲʨʟʦ 

ʟʘʣʦʞʝʥʠʪʝ ʦʪ ʪʷʭ ʧʘʨʘʤʝʪʨʠʯʥʠ ʫʨʘʚʥʝʥʠʷ, ʘʤʝʨʠʢʘʥʩʢʠʷʪ ʢʦʤʧʶʪʲʨʝʥ ʠʥʞʝʥʝʨ ʀʚʘʥ 
ʉʲʜʲʨʣʘʥʜ ʨʝʰʘʚʘ ʜʘ ʠʟʧʦʣʟʚʘ ʠʟʯʠʩʣʠʪʝʣʥʘʪʘ ʩʠʣʘ ʥʘ ʢʦʤʧʶʪʲʨ, ʟʘ ʜʘ ʫʩʢʦʨʠ ʨʝʰʘʚʘʥʝʪʦ 
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ʥʘ ʜʨʫʛʠ ʪʘʢʠʚʘ. ʂʘʪʦ ʯʘʩʪ ʦʪ ʜʦʢʪʦʨʩʢʘʪʘ ʩʠ ʜʠʩʝʨʪʘʮʠʷ (Sutherland, 1963) ʪʦʡ ʨʘʟʨʘʙʦʪʚʘ 
ʢʦʤʧʶʪʲʨʥʘ ʧʨʦʛʨʘʤʘ ʩ ʥʷʢʦʣʢʦ ʨʝʚʦʣʶʮʠʦʥʥʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ. ʀʟʧʦʣʟʚʘʡʢʠ ʢʦʤʧʶʪʲʨ TX-2, 
ʪʦʡ ʩʲʟʜʘʚʘ Sketchpad ï ʧʲʨʚʠʷ CAD ʩʦʬʪʫʝʨ, ʜʝʬʠʥʠʨʘʥ ʢʘʪʦ Ăʄʘʰʠʥʥʘ ʛʨʘʬʠʯʥʘ ʩʠʩʪʝʤʘ 
ʟʘ ʢʦʤʫʥʠʢʘʮʠʷñ  

 
 ɿʘ ʨʘʟʣʠʢʘ ʦʪ ʜʨʫʛʠʪʝ ʧʨʝʜʝʬʠʥʠʨʘʥʠ ʧʨʦʛʨʘʤʠ ʜʦʪʦʛʘʚʘ Sketchpad ʝ ʠʥʪʝʨʘʢʪʠʚʝʥ  ʠ 
ʧʦʟʚʦʣʷʚʘ ʩʚʦʝʚʨʝʤʝʥʥʘ, ʤʦʤʝʥʪʘʣʥʘ ʚʨʲʟʢʘ ʤʝʞʜʫ ʢʦʤʧʶʪʲʨʘ ʠ ʦʧʝʨʘʪʦʨʘ. ʇʨʦʛʨʘʤʘʪʘ 
ʧʨʝʜʦʩʪʘʚʷ ʘʩʦʮʠʘʪʠʚʥʘ ʣʦʛʠʢʘ ʟʘ ʠʟʯʝʨʪʘʚʘʥʝ ï ʧʨʦʤʷʥʘ ʚ ʥʘʯʘʣʥʠʪʝ ʪʦʯʢʠ, ʜʝʬʠʥʠʨʘʱʠ 
ʣʠʥʠʷ ʥʘʧʨʠʤʝʨ, ʚʦʜʠ ʜʦ ʧʨʦʤʷʥʘ ʠ ʥʘ ʩʘʤʘʪʘ ʣʠʥʠʷ. ɿʘʣʦʞʝʥʠ ʩʘ ʩʲʱʦ ʠ ʪʘʢʘ ʥʘʨʝʯʝʥʠʪʝ 
Ăʘʪʦʤʥʠ ʦʛʨʘʥʠʯʝʥʠʷñ, ʢʦʠʪʦ ʥʘ ʧʨʘʢʪʠʢʘ ʧʨʝʜʩʪʘʚʣʷʚʘʪ ʧʨʦʩʪʠ ʘʣʛʦʨʠʪʤʠ ʟʘ ʤʦʜʠʬʠʮʠʨʘʥʝ 
ʥʘ ʛʝʦʤʝʪʨʠʷ (ʧʨʠʤʝʨ: ʩʲʟʜʘʚʘʥʝ ʥʘ ʚʝʨʪʠʢʘʣʥʠ ʠ ʭʦʨʠʟʦʥʪʘʣʥʠ ʣʠʥʠʠ ʦʪ ʪʘʢʠʚʘ ʩ ʧʨʦʠʟʚʦʣʝʥ 
ʥʘʢʣʦʥ ). ʊʝʟʠ Ăʘʪʦʤʥʠ ʦʛʨʘʥʠʯʝʥʠʷñ ʧʨʠʪʝʞʘʚʘʪ ʚʩʠʯʢʠ ʦʩʥʦʚʥʠ ʩʚʦʡʩʪʚʘ ʥʘ ʧʘʨʘʤʝʪʨʠʯʥʠ 
ʫʨʘʚʥʝʥʠʷ ï ʥʘʙʦʨ ʦʪ ʨʝʟʫʣʪʘʪʠ, ʧʦʣʫʯʝʥʠ ʦʪ ʬʫʥʢʮʠʷ ʥʘ ʥʷʢʦʣʢʦ ʥʝʟʘʚʠʩʠʤʠ ʧʘʨʘʤʝʪʲʨʘ  
 
 ʇʨʠ ʧʨʦʤʷʥʘ ʥʘ ʥʘʯʘʣʥʠʪʝ ʧʘʨʘʤʝʪʨʠ ʧʨʦʛʨʘʤʘʪʘ ʩʘʤʘ ʧʨʝʩʤʷʪʘ ʢʨʘʡʥʠʷ ʨʝʟʫʣʪʘʪ, ʥʦ ʩʲʱʦ 
ʪʘʢʘ ʜʠʟʘʡʥʝʨʲʪ ʝ ʠʤʘʣ ʚʲʟʤʦʞʥʦʩʪ ʜʘ ʤʦʜʠʬʠʮʠʨʘ ʠ ʩʘʤʠʪʝ ʧʨʘʚʠʣʘ ʟʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʥʘ 
ʧʘʨʘʤʝʪʨʠʪʝ, ʢʦʝʪʦ ʩʲʱʦ ʚʦʜʠ ʜʦ ʧʨʦʤʷʥʘ ʚ ʢʨʘʡʥʘʪʘ ʛʝʦʤʝʪʨʠʷ. Sketchpad ʝ ʧʲʨʚʠʷʪ 
ʜʠʛʠʪʘʣʝʥ ʠʥʩʪʨʫʤʝʥʪ ʟʘ ʩʲʩʪʘʚʷʥʝ ʥʘ ʘʣʛʦʨʠʪʤʠ ʟʘ ʜʝʬʠʥʠʨʘʥʝ ʥʘ ʛʝʦʤʝʪʨʠʷ  
ɺʩʲʱʥʦʩʪ ʟʘ ʧʲʨʚʠ ʧʲʪ ʩʣʝʜ Sketchpad ʧʘʨʘʤʝʪʨʠʯʥʠ ʩʚʲʨʟʘʥʦʩʪʠ ʚ ʢʦʤʝʨʩʠʘʣʝʥ ʩʦʬʪʫʝʨ ʩʘ 
ʠʥʪʝʛʨʠʨʘʥʠ ʫʩʧʝʰʥʦ ʧʨʝʟ 1988 ʛʦʜʠʥʘ ʚ Pro/ENGINEER, ʨʘʟʨʘʙʦʪʢʘ ʥʘ ʢʦʤʧʘʥʠʷʪʘ Parametric 
Technology Corporation. ɿʘ ʨʘʟʣʠʢʘ ʦʪ ʜʚʫʤʝʨʥʦʪʦ ʯʝʨʪʘʥʝ ʚ Sketchpad Pro/ENGINEER ʜʘʚʘ 
ʚʲʟʤʦʞʥʦʩʪ ʟʘ 3-ʠʟʤʝʨʥʦ ʤʦʜʝʣʠʨʘʥʝ ʥʘ ʛʝʦʤʝʪʨʠʷ, ʢʘʪʦ ʚʩʷʢʘ ʧʨʦʤʷʥʘ ʚ ʜʚʫʠʟʤʝʨʥʠʪʝ 
ʧʨʦʝʢʮʠʠ ʩʝ ʦʪʨʘʟʷʚʘ ʘʚʪʦʤʘʪʠʯʥʦ ʥʘ 3-ʠʟʤʝʨʥʠʷ ʤʦʜʝʣ, ʢʘʢʪʦ ʠ ʥʘ ʚʩʠʯʢʠ ʦʩʪʘʥʘʣʠ. ʆʪʜʝʣʥʠ 
ʝʣʝʤʝʥʪʠ ʥʘ ʛʝʦʤʝʪʨʠʷʪʘ  
ʤʦʛʘʪ ʜʘ ʙʲʜʘʪ ʘʩʦʮʠʘʪʠʚʥʦ ʩʚʲʨʟʘʥʠ ʯʨʝʟ ʧʘʨʘʤʝʪʨʠʯʥʠ ʫʨʘʚʥʝʥʠʷ. ʎʝʣʪʘ ʥʘ ʩʲʟʜʘʪʝʣʷ ʥʘ 
ʢʦʤʧʘʥʠʷʪʘ, ʤʘʪʝʤʘʪʠʢʘ ʉʘʤʶʝʣ ɻʘʩʡʙʲʨʛ (Samuel Geisberg), ʝ ʜʘ ʩʝ ʩʲʟʜʘʜʝ ʩʠʩʪʝʤʘ ʟʘ 
ʜʠʟʘʡʥ, ʢʦʷʪʦ ʜʘ ʫʣʝʩʥʷʚʘ ʠʥʞʝʥʝʨʠʪʝ ʜʘ ʦʧʠʪʚʘʪ ʨʘʟʣʠʯʥʠ ʤʦʜʠʬʠʢʘʮʠʠ ʠ ʨʝʰʝʥʠʷ ʠ ʜʘ 
ʧʦʩʪʠʛʘʪ ʣʝʩʥʦ ʨʘʟʥʦʦʙʨʘʟʠʝ ʧʨʠ ʤʠʥʠʤʘʣʥʠ ʨʘʟʭʦʜʠ ʟʘ ʧʨʦʤʷʥʘ ʥʘ ʜʠʟʘʡʥʘ (Geisberg, 
Teresko 1993, 28). ʊʦʡ ʥʘʙʣʷʛʘ ʥʘ ʜʚʝ ʤʥʦʛʦ ʚʘʞʥʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘ ʘʣʛʦʨʠʪʤʠʯʥʦʪʦ ʠ 
ʧʘʨʘʤʝʪʨʠʯʥʦ ʤʦʜʝʣʠʨʘʥʝ, ʢʦʠʪʦ ʛʦ ʧʨʘʚʷʪ ʝʬʝʢʪʠʚʝʥ ʠʥʩʪʨʫʤʝʥʪ ʟʘ ʧʨʦʝʢʪʠʨʘʥʝ: ʧʲʨʚʦ ï ʪʦ 
ʜʘʚʘ ʚʲʟʤʦʞʥʦʩʪ ʟʘ ʚʘʨʠʘʪʠʚʥʦʩʪ ʥʘ ʨʝʰʝʥʠʝʪʦ; ʚʪʦʨʦ ï ʧʘʨʘʤʝʪʨʠʯʥʠʪʝ ʤʦʜʝʣʠ ʧʦʟʚʦʣʷʚʘʪ 
ʣʝʩʥʘ ʧʨʦʤʷʥʘ ʚ ʜʠʟʘʡʥʘ ʚ ʥʘʧʨʝʜʥʘʣʘ ʬʘʟʘ ʦʪ ʜʠʟʘʡʥʝʨʩʢʠʷ ʧʨʦʮʝʩ.  
 
Ăʇʘʨʘʤʝʪʨʠʯʝʥ ʜʠʟʘʡʥñ ʩʝ ʠʟʧʦʣʟʚʘ ʟʘ ʧʨʲʚ ʧʲʪ ʦʪ ʄʦʨʠʩ ʈʫʠʪʝʨ (David Gerber, 2007, 73), ʚ 
ʥʝʛʦʚʘ ʧʫʙʣʠʢʘʮʠʷ, ʦʟʘʛʣʘʚʝʥʘ ʪʘʢʘ ʦʪ 1988 ʛʦʜʠʥʘ. ʉʠʣʝʥ ʪʣʘʩʲʢ ʥʘ ʧʘʨʘʤʝʪʨʠʯʥʠʷ ʜʠʟʘʡʥ 
ʩʝ ʜʘʚʘ ʩ ʨʘʟʚʠʪʠʝʪʦ ʥʘ ʢʦʤʧʶʪʨʠʪʝ ʠ ʥʘʨʘʩʪʚʘʥʝʪʦ ʥʘ ʪʝʭʥʠʷ ʠʟʯʠʩʣʠʪʝʣʝʥ ʢʘʧʘʮʠʪʝʪ, ʢʦʝʪʦ 
ʜʘʚʘ ʚʲʟʤʦʞʥʦʩʪ ʟʘ ʩʲʟʜʘʚʘʥʝ ʥʘ ʨʘʟʣʠʯʥʠ ʩʦʬʪʫʝʨʠ ʟʘ ʘʣʛʦʨʠʪʤʠʯʥʦ ʤʦʜʝʣʠʨʘʥʝ ʠ 
ʠʟʛʨʘʞʜʘʥʝ ʥʘ ʜʠʛʠʪʘʣʥʠ ʧʘʨʘʤʝʪʨʠʯʥʠ ʤʦʜʝʣʠ ʥʘ ʛʝʦʤʝʪʨʠʷ.  
  
ʄʥʦʛʦ ʦʪ ʧʘʨʘʤʝʪʨʠʯʥʠʪʝ ʬʫʥʢʮʠʠ ʥʘ Pro/ENGINEER ʙʠʚʘʪ ʟʘʣʦʞʝʥʠ ʚ ʩʦʬʪʫʝʨʘ CATIA v4 
ʧʨʝʟ 1993 ʛʦʜʠʥʘ. ɺ ʥʘʯʘʣʦʪʦ ʠʟʧʦʣʟʚʘʥ ʚ ʣʝʪʘʪʝʣʥʦ-ʢʦʩʤʠʯʝʩʢʘʪʘ ʠʥʜʫʩʪʨʠʷ ʧʨʦʛʨʘʤʘʪʘ ʙʠʚʘ 
ʧʨʠʣʦʞʝʥʘ ʟʘ ʧʨʲʚ ʧʲʪ ʚ ʘʨʭʠʪʝʢʪʫʨʘʪʘ ʦʪ Gehry Partners ʟʘ ʨʝʘʣʠʟʘʮʠʷʪʘ ʥʘ Ăʈʠʙʘʪʘñ ʚ 
ɹʘʨʩʝʣʦʥʘ ʠ ʤʫʟʝʷ Ăɻʫʛʝʥʭʘʡʤñ (ʬʠʛ. 2.5) ʚ ɹʠʣʙʘʦ. ʀʥʦʚʘʮʠʷʪʘ ʚ ʪʦʟʠ ʩʦʬʪʫʝʨ ʧʨʝʜʩʪʘʚʣʷʚʘ 
ʚʲʟʤʦʞʥʦʩʪʪʘ ʟʘ ʤʘʪʝʤʘʪʠʯʝʩʢʦ ʜʝʬʠʥʠʨʘʥʝ ʥʘ ʢʨʠʚʠ ʠ ʧʦʚʲʨʭʥʠʥʠ, ʙʘʟʠʨʘʥʦ ʥʘ ʧʨʠʥʮʠʧʠʪʝ 
ʥʘ ʢʘʣʢʫʣʫʩ5. ʄʘʪʝʤʘʪʠʯʝʩʢʠ ʙʘʟʠʨʘʥʠʪʝ ʘʣʛʦʨʠʪʤʠ, ʟʘʣʦʞʝʥʠ ʪʘʤ, ʧʦʟʚʦʣʷʚʘʪ 
ʨʘʮʠʦʥʘʣʠʟʘʮʠʷ ʥʘ ʩʚʦʙʦʜʥʘ ʛʝʦʤʝʪʨʠʷ ʧʦʩʨʝʜʩʪʚʦʤ ʧʘʨʘʤʝʪʨʠʟʘʮʠʷ ʥʘ ʢʨʠʚʠ ʠ ʧʦʚʲʨʭʥʠʥʠ. 
ʇʨʦʮʝʩʲʪ ʥʘ ʜʠʟʘʡʥ ʧʨʝʤʠʥʘʚʘ ʧʨʝʟ ʬʠʟʠʯʝʩʢʠ ʤʦʜʝʣʠ ʥʘ ʧʦʚʲʨʭʥʠʥʠʪʝ, ʥʘʧʨʘʚʝʥʠ ʦʪ 
ʦʛʲʥʘʪʠ ʣʠʩʪʦʚʝ ʭʘʨʪʠʷ, ʢʦʠʪʦ ʩʝ ʩʢʘʥʠʨʘʪ ʚ ʧʨʦʩʪʨʘʥʩʪʚʦʪʦ, ʩʣʝʜ ʢʦʝʪʦ ʚʲʨʭʫ ʜʠʛʠʪʘʣʥʠʷ 
ʤʦʜʝʣ ʩʝ ʥʘʩʣʘʛʚʘʪ ʪʦʯʢʠ, ʢʦʠʪʦ ʦʪ ʩʚʦʷ ʩʪʨʘʥʘ ʜʝʬʠʥʠʨʘʪ ʤʘʪʝʤʘʪʠʯʝʩʢʠ ʦʧʨʝʜʝʣʝʥʠ 
ʧʦʚʲʨʭʥʠʥʠ ʩ ʥʘ ʧʨʘʢʪʠʢʘ ʙʝʟʢʨʘʡʥʘ ʪʦʯʥʦʩʪ. ʊʦʚʘ ʜʘʚʘ ʚʲʟʤʦʞʥʦʩʪ ʟʘ ʧʦ-ʥʘʪʘʪʲʰʥʘ 
ʨʘʮʠʦʥʘʣʠʟʘʮʠʷ ʥʘ ʛʝʦʤʝʪʨʠʷʪʘ ʠ ʪʨʘʥʩʬʦʨʤʠʨʘʥʝʪʦ Ⱬ ʚ ʧʣʘʥʘʨʥʠ ʩʝʛʤʝʥʪʠ ʠ ʪʘʢʠʚʘ ʩ 
ʝʜʠʥʠʯʥʘ ʢʨʠʚʠʥʘ, ʚʤʝʩʪʦ ʪʨʫʜʥʠʪʝ ʠ ʩʢʲʧʠ ʟʘ ʠʟʧʲʣʥʝʥʠʝ ʜʚʦʡʥʦ ʦʛʲʥʘʪʠ ʧʘʥʝʣʠ.  

                                                
5 ʆʪ ʣʘʪʠʥʩʢʠ calculus: ʥʘʧʨʘʚʣʝʥʠʝ ʚ ʤʘʪʝʤʘʪʠʢʘʪʘ, ʢʦʝʪʦ ʠʟʫʯʘʚʘ ʥʝʧʨʝʢʲʩʥʘʪʘ ʧʨʦʤʷʥʘ ʚ 
ʭʘʨʘʢʪʝʨʘ ʥʘ ʢʨʠʚʠʪʝ 
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ɺ ʩʚʦʷʪʘ ʜʦʢʪʦʨʩʢʘ ʜʠʩʝʨʪʘʮʠʷ ɼʝʥʠʩ ʐʝʣʜʲʥ (Dennis R. Shelden, MIT 2002 ), ʢʦʡʪʦ ʨʲʢʦʚʦʜʠ 
Ăʠʟʯʠʩʣʠʪʝʣʥʠʷñ ʦʪʜʝʣ ʚ Gehry Partners, ʧʨʦʫʯʚʘ ʨʝʧʨʝʟʝʥʪʠʨʘʥʝʪʦ ʥʘ ʨʘʟʣʠʯʥʠ ʜʠʛʠʪʘʣʥʠ 
ʧʦʚʲʨʭʥʠʥʠ ʠ ʪʷʭʥʦʪʦ ʨʘʮʠʦʥʘʣʠʟʠʨʘʥʝ ʩ ʮʝʣ ʬʠʟʠʯʝʩʢʦ ʠʟʧʲʣʥʝʥʠʝ. ʇʘʨʘʤʝʪʨʠʯʥʠʪʝ 
ʧʦʜʭʦʜʠ ʟʘ ʤʦʜʝʣʠʨʘʥʝ, ʦʧʠʩʘʥʠ ʚ ʨʘʟʨʘʙʦʪʢʘʪʘ, ʩʪʦʷʪ ʚ ʦʩʥʦʚʘʪʘ ʥʘ ʤʥʦʛʦ ʦʪ ʟʥʘʢʦʚʠʪʝ 
ʩʛʨʘʜʠ, ʧʨʦʝʢʪʠʨʘʥʠ ʦʪ Gehry Partners, ʢʦʠʪʦ ʧʨʝʜʩʪʘʚʣʷʚʘʪ ʧʨʝʚʨʘʪʥʘ ʪʦʯʢʘ ʚ ʘʨʭʠʪʝʢʪʫʨʥʠʷ 
ʜʠʟʘʡʥ. ɺʲʟʤʦʞʥʦʩʪʪʘ ʟʘ ʧʨʝʠʟʧʦʣʟʚʘʥʝ ʠ ʥʘʜʛʨʘʞʜʘʥʝ ʥʘ ʘʣʛʦʨʠʪʤʠʪʝ ʧʦʟʚʦʣʷʚʘ ʪʷʭʥʦʪʦ 
ʝʬʝʢʪʠʚʥʦ ʤʥʦʛʦʢʨʘʪʥʦ ʧʨʠʣʦʞʝʥʠʝ.  
ɸʣʛʦʨʠʪʤʠʯʥʦʪʦ ʤʦʜʝʣʠʨʘʥʝ, ʠʟʧʦʣʟʚʘʥʦ ʠ ʨʘʟʚʠʪʦ ʚ ʜʠʩʝʨʪʘʮʠʷʪʘ ʥʘ ɼʝʥʠʩ ʐʝʣʜʲʥ, ʩʝ 
ʨʘʟʣʠʯʘʚʘ ʩʲʱʝʩʪʚʝʥʦ ʦʪ ʪʦʚʘ ʥʘ ʌʨʘʡ ʆʪʦ ʠ ɸʥʪʦʥʠʦ ɻʘʫʜʠ ʥʝ ʩʘʤʦ ʚ ʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ 
ʮʠʬʨʦʚʠ ʪʝʭʥʦʣʦʛʠʠ. ɺ ʥʝʛʦʚʠʷ ʩʣʫʯʘʡ ʪʦʡ ʝ ʠʥʩʪʨʫʤʝʥʪ ʟʘ ʧʦʜʧʦʤʘʛʘʥʝ ʥʘ ʭʫʜʦʞʝʩʪʚʝʥʠʷ 
ʧʦʜʭʦʜ ʥʘ ʬʦʨʤʦʦʙʨʘʟʫʚʘʥʝ ʥʘ ʌʨʘʥʢ ɻʝʨʠ, ʙʝʟ ʢʦʡʪʦ ʜʠʟʘʡʥʲʪ ʥʘ ʩʛʨʘʜʠʪʝ ʝ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ 
ʦʩʲʱʝʩʪʚʠʤ.  
ʊʝʭʥʠʢʠʪʝ ʥʘ ʤʦʜʝʣʠʨʘʥʝ ʥʘ ʧʦʚʲʨʭʥʠʥʠ, ʠʟʛʨʘʜʝʥʠ ʯʨʝʟ CATIA, ʠ ʫʩʧʝʰʥʘʪʘ ʠʤ ʨʝʘʣʠʟʘʮʠʷ 
ʚ ʤʫʟʝʷ ɻʫʛʝʥʭʘʡʤ, ʚʦʜʷʪ ʩʣʝʜ ʩʝʙʝ ʜʨʫʛʠ ʫʩʧʝʰʥʠ ʧʨʦʝʢʪʠ. ʉʲʱʠʷʪ ʧʦʜʭʦʜ ʝ ʠʟʧʦʣʟʚʘʥ ʧʨʠ 
ʜʠʟʘʡʥʘ ʥʘ Disney Concert Hall ʚ ʃʦʩ ɸʥʜʞʝʣʠʩ ʠ DZ Bank ʚ ɹʝʨʣʠʥ.  
ʀʟʧʦʣʟʚʘʥʝʪʦ ʠ ʦʩʲʱʝʩʪʚʷʚʘʥʝʪʦ ʥʘ ʢʦʤʧʣʝʢʩʥʠ ʧʦʚʲʨʭʥʠʥʠ ʩʪʘʚʘ ʝʤʙʣʝʤʘʪʠʯʥʦ ʟʘ 
ʪʚʦʨʯʝʩʪʚʦʪʦ ʥʘ ʌʨʘʥʢ ɻʝʨʠ, ʘ ʘʣʛʦʨʠʪʤʠʪʝ ʠ ʩʦʬʪʫʝʨʥʠʪʝ ʨʘʟʨʘʙʦʪʢʠ, ʩʲʟʜʘʜʝʥʠ ʦʪ 
ʩʲʪʨʫʜʥʠʮʠʪʝ ʤʫ, ʜʘʚʘʪ ʩʠʣʝʥ ʪʣʘʩʲʢ ʥʘʧʨʝʜ ʚ ʨʘʟʚʠʪʠʝʪʦ ʥʘ ʘʣʛʦʨʠʪʤʠʯʥʠʷ ʜʠʟʘʡʥ ʚ 
ʘʨʭʠʪʝʢʪʫʨʘʪʘ. ʊʦʚʘ ʩʪʘʚʘ ʠ ʦʩʥʦʚʘ ʚ ʥʦʚʦʩʬʦʨʤʠʨʘʥʘʪʘ ʜʲʱʝʨʥʘ ʢʦʤʧʘʥʠʷ ʥʘ Gehry Partners 
ï Gehry Technology (ʩʲʟʜʘʜʝʥʘ ʧʨʝʟ 2001 ʛ.), ʢʦʷʪʦ ʧʨʝʟ 2004 ʛ. ʩʲʟʜʘʚʘ ʧʘʨʘʤʝʪʨʠʯʥʠʷ 
ʩʦʬʪʫʝʨ ʟʘ ʤʦʜʝʣʠʨʘʥʝ Digital Project. ʊʦʡ ʚʟʝʤʘ ʬʫʥʢʮʠʦʥʘʣʥʦʩʪʠʪʝ, ʟʘʣʦʞʝʥʠ ʚ CATIA v.5, ʠ 
ʜʦʙʘʚʷ ʠʥʩʪʨʫʤʝʥʪʠ, ʧʨʝʜʥʘʟʥʘʯʝʥʠ ʢʦʥʢʨʝʪʥʦ ʟʘ ʘʨʭʠʪʝʢʪʫʨʥʦ ʧʨʦʝʢʪʠʨʘʥʝ ʠ ʤʦʜʝʣʠʨʘʥʝ ʥʘ 
ʢʦʤʧʣʝʢʩʥʠ ʛʝʦʤʝʪʨʠʠ, ʩʚʲʨʟʘʥʠ ʩ ʥʝʛʦ. ʇʨʝʟ ʪʦʚʘ ʚʨʝʤʝ ʘʨʭʠʪʝʢʪʫʨʥʠʷʪ ʜʠʟʘʡʥ ʤʘʩʦʚʦ ʩʝ 
ʜʠʛʠʪʘʣʠʟʠʨʘ ʠ ʯʝʨʪʘʥʝʪʦ ʥʘ ʨʲʢʘ ʩʝ ʟʘʤʝʥʷ ʩ ʧʝʨʩʦʥʘʣʥʠ ʢʦʤʧʶʪʨʠ ʠ ʨʘʟʣʠʯʥʠ ʩʦʬʪʫʝʨʠ ʟʘ 
ʜʠʛʠʪʘʣʥʦ ʠʟʯʝʨʪʘʚʘʥʝ, ʢʘʪʦ ʚʩʝ ʦʱʝ ʩʘ ʤʘʣʢʦ ʥʘ ʙʨʦʡ ʘʨʭʠʪʝʢʪʫʨʥʠʪʝ ʩʪʫʜʠʷ, ʩʲʟʜʘʚʘʱʠ 
ʪʦʣʢʦʚʘ ʢʦʤʧʣʝʢʩʥʠ ʛʝʦʤʝʪʨʠʠ, ʟʘ ʜʘ ʦʧʨʘʚʜʘʷʪ ʫʧʦʪʨʝʙʘʪʘ ʥʘ Digital Project. ʅʘʚʣʠʟʘʪ ʨʝʜʠʮʘ 
CAD ʧʨʦʛʨʘʤʠ ʟʘ ʯʝʨʪʘʥʝ ʠ ʪʨʠʤʝʨʥʦ ʤʦʜʝʣʠʨʘʥʝ, ʧʨʠ ʢʦʠʪʦ ʧʘʨʘʤʝʪʨʠʯʥʠʪʝ 
ʬʫʥʢʮʠʦʥʘʣʥʦʩʪʠ, ʩʲʟʜʘʜʝʥʠ ʦʱʝ ʩʲʩ SketchPad, ʥʝ ʩʘ ʚʢʣʶʯʝʥʠ. 

 
ʌʠʛ. 2.5. Guggenheim museum Bilbao ï Gʝhry Partner (1993 ï 1997)ʀʟʦʙʨʘʞʝʥʠʝ 
https://commons.wikimedia.org/wiki/File:Guggenheim_museum_Bilbao.jpg 
 
ʐʠʨʦʢʠʪʝ ʚʲʟʤʦʞʥʦʩʪʠ ʠ ʫʣʝʩʥʝʥʘʪʘ ʫʧʦʪʨʝʙʘ ʥʘ ʘʣʛʦʨʠʪʤʠʯʥʦʪʦ ʤʦʜʝʣʠʨʘʥʝ ʩʧʦʤʘʛʘʪ ʪʦ ʜʘ 
ʥʘʚʣʝʟʝ ʠ ʜʘ ʩʝ ʫʪʚʲʨʜʠ ʩʨʝʜ ʚʦʜʝʱʠʪʝ ʩʚʝʪʦʚʥʠ ʧʨʘʢʪʠʢʠ ʧʨʝʟ ʧʲʨʚʦʪʦ ʠ ʚʪʦʨʦʪʦ 

https://commons.wikimedia.org/wiki/File:Guggenheim_museum_Bilbao.jpg
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ʜʝʩʝʪʠʣʝʪʠʝ ʥʘ 21. ʚ. ʈʘʟʚʠʚʘʪ ʩʝ ʥʦʚʠ ʝʟʠʮʠ ʟʘ ʩʲʟʜʘʚʘʥʝ ʥʘ ʘʣʛʦʨʠʪʤʠʯʥʠ ʤʦʜʝʣʠ ʠ 
ʩʧʝʮʠʘʣʠʟʠʨʘʥʠ ʩʦʬʪʫʝʨʠ. ʇʦʷʚʷʚʘ ʩʝ Ăʦʙʱʝʩʪʚʦñ ʦʪ ʘʣʛʦʨʠʪʤʠʯʥʠ ʜʠʟʘʡʥʝʨʠ, ʢʦʠʪʦ ʦʙʤʝʥʷʪ 
ʠ ʩʧʦʜʝʣʷʪ ʦʧʠʪʘ ʚ ʥʷʢʦʣʢʦ ʘʢʘʜʝʤʠʯʥʠ ʮʝʥʪʲʨʘ ʠ ʠʥʪʝʨʥʝʪ ʧʨʦʩʪʨʘʥʩʪʚʦʪʦ.  
ʉʪʫʜʠʷ, ʢʘʪʦ Zaha Hadid Architects, Aleliers Jean Nouvel, Herzog & De Meuron, ʫʩʧʷʚʘʪ ʜʘ 
ʠʟʧʦʣʟʚʘʪ ʪʦʟʠ ʪʣʘʩʲʢ ʠ ʨʝʘʣʠʟʠʨʘʪ ʝʤʙʣʝʤʘʪʠʯʥʠ ʟʘ ʩʲʚʨʝʤʝʥʥʘʪʘ ʘʨʭʠʪʝʢʪʫʨʘ ʩʛʨʘʜʠ. 
ʂʦʤʧʣʝʢʩʥʦʩʪʪʘ ʥʘ ʬʦʨʤʘʪʘ ʚ ʪʷʭ ʝ ʥʝʦʩʲʱʝʩʪʚʠʤʘ ʙʝʟ ʧʨʦʮʝʩʘ ʥʘ ʘʣʛʦʨʠʪʤʠʯʥʦʪʦ 
ʤʦʜʝʣʠʨʘʥʝ. ʊʝ ʩʝ ʦʪʣʠʯʘʚʘʪ ʩ ʝʜʥʦʨʦʜʥʘʪʘ ʩʠ ʪʦʧʦʣʦʛʠʷ ʠ ʨʘʟʥʦʨʦʜʥʦʩʪʪʘ ʥʘ ʠʟʛʨʘʞʜʘʱʠʪʝ 
ʛʠ ʝʣʝʤʝʥʪʠ.  
 
ɿʘ ʧʨʦʝʢʪʠʨʘʥʝʪʦ ʥʘ ʅʘʮʠʦʥʘʣʥʠʷ ʩʪʘʜʠʦʥ ʚ ʇʝʢʠʥ (ʬʠʛ. 2.6) ʧʨʦʝʢʪʘʥʪʩʢʦʪʦ ʩʪʫʜʠʦ Herzog & 
De Meuron ʠʟʧʦʣʟʚʘ ʧʘʨʘʤʝʪʨʠʯʥʠʷ ʩʦʬʪʫʝʨ Digital Project, ʩʲʟʜʘʜʝʥ ʦʪ Gehry Technologies. 
ʉʲʟʜʘʜʝʥ ʝ ʧʘʨʘʤʝʪʨʠʯʝʥ ʤʦʜʝʣ ʥʘ ʤʝʪʘʣʥʘʪʘ ʢʦʥʩʪʨʫʢʮʠʷ, ʟʘ ʜʘ Ⱬ ʩʝ ʧʨʝʜʘʜʝ ʞʝʣʘʥʘʪʘ 
ʬʦʨʤʘ. ʉʘʤʘʪʘ ʩʠʩʪʝʤʘ ʦʪ ʩʪʦʤʘʥʘ ʩʝ ʩʲʩʪʦʠ ʦʪ ʦʛʲʥʘʪʠ ʧʨʦʬʠʣʠ, ʫʥʠʢʘʣʥʘ ʛʝʦʤʝʪʨʠʷ, 
ʠʟʧʲʣʥʝʥʠʝʪʦ ʥʘ ʢʦʠʪʦ ʝ ʥʘʧʨʘʚʝʥʦ ʯʨʝʟ ʪʦʯʥʦʪʦ ʠʤ ʩʧʝʮʠʬʠʮʠʨʘʥʝ ʧʦʩʨʝʜʩʪʚʦʤ ʘʣʛʦʨʠʪʤʠ. 
 
ʇʦʜʦʙʝʥ ʝ ʠ ʧʨʠʤʝʨʲʪ ʩ ʭʦʪʝʣ Morpheus ʥʘ Zaha Hadid Architects (ʬʠʛ. 2.7), ʢʲʜʝʪʦ ʟʘ 
ʪʨʝʪʠʨʘʥʝʪʦ ʥʘ ʬʘʩʘʜʘʪʘ ʝ ʠʟʧʦʣʟʚʘʥʘ ʩʣʦʞʥʘ ʧʨʦʩʪʨʘʥʩʪʚʝʥʘ ʛʝʦʤʝʪʨʠʷ, ʤʦʜʝʣʠʨʘʥʘ ʠ 
ʠʟʧʲʣʥʝʥʘ ʩ ʧʦʤʦʱʪʘ ʥʘ ʘʣʛʦʨʠʪʤʠ. 

 
ʌʠʛ. 2.7. ʅʘʮʠʦʥʘʣʝʥ ʩʪʘʜʠʦʥ ʇʝʢʠʥ, 2008, Herzog & De Meuron 
ʀʟʦʙʨʘʞʝʥʠʝ https://commons.wikimedia.org/wiki/File:Beijing_national_stadium.jpg 
 
ɿʘ ʩʲʟʜʘʚʘʥʝʪʦ ʥʘ ʧʘʨʘʤʝʪʨʠʯʥʠʪʝ ʤʦʜʝʣʠ ʩʝ ʠʟʧʦʣʟʚʘ Rhinoceros 3D ʩ ʧʨʠʣʦʞʝʥʠʝʪʦ ʟʘ 
ʚʠʟʫʘʣʥʦ ʩʢʨʠʧʪʠʨʘʥʝ Grasshopper 3D, ʢʦʝʪʦ ʧʦʟʚʦʣʷʚʘ ʥʫʞʥʘʪʘ ʛʲʚʢʘʚʦʩʪ ʚ ʨʘʙʦʪʘʪʘ (Viviana 
Muscelotta, 2017). ɸʣʛʦʨʠʪʤʠʯʥʦʪʦ ʤʦʜʝʣʠʨʘʥʝ ʧʨʝʤʠʥʘʚʘ ʧʨʝʟ ʪʨʠʪʝ ʬʘʟʠ ʥʘ ʧʨʦʝʢʪʠʨʘʥʝʪʦ, 
ʢʘʪʦ ʪʦ ʩʘʤʦʪʦ ʩʝ ʠʟʚʲʨʰʚʘ ʦʪ ʪʨʠ ʨʘʟʣʠʯʥʠ ʧʨʦʝʢʪʘʥʪʩʢʠ ʙʶʨʘ, ʨʘʟʧʦʣʦʞʝʥʠ ʥʘ ʪʨʠ ʨʘʟʣʠʯʥʠ 
ʢʦʥʪʠʥʝʥʪʘ. ʇʘʨʘʤʝʪʨʠʯʥʠʷʪ ʤʦʜʝʣ ʧʦʟʚʦʣʷʚʘ ʝʜʥʦʚʨʝʤʝʥʥʦʪʦ ʧʨʦʪʠʯʘʥʝ ʥʘ ʨʘʟʣʠʯʥʠʪʝ 
ʧʨʦʮʝʩʠ ʦʪ ʜʠʟʘʡʥʘ ʠ ʩʲʟʜʘʜʝʥʠʪʝ ʘʣʛʦʨʠʪʤʠ ʧʦʟʚʦʣʷʚʘʪ ʨʘʮʠʦʥʘʣʠʟʠʨʘʥʝʪʦ ʥʘ ʛʝʦʤʝʪʨʠʷʪʘ 
ʠ ʠʟʛʦʪʚʷʥʝʪʦ ʥʘ ʜʦʢʫʤʝʥʪʘʮʠʷʪʘ, ʥʝʦʙʭʦʜʠʤʘ ʟʘ ʠʟʧʲʣʥʝʥʠʝʪʦ. ʉʲʟʜʘʜʝʥʠ ʩʘ ʩʲʱʦ 
ʘʣʛʦʨʠʪʤʠ ʟʘ ʘʥʘʣʠʟ ʠ ʩʪʨʫʢʪʫʨʥʘ ʦʧʪʠʤʠʟʘʮʠʷ ʥʘ ʬʘʩʘʜʘʪʘ, ʢʘʪʦ ʩʘʤʠʷʪ ʧʘʪʝʨʥ ʝ ʠʟʚʣʝʯʝʥ 
ʯʨʝʟ ʥʘʙʦʨ ʦʪ ʧʨʘʚʠʣʘ ʠ ʧʘʨʘʤʝʪʨʠ. ʇʨʦʙʠʚʠʪʝ ʚ ʦʙʱʘʪʘ ʛʝʦʤʝʪʨʠʷ ʩʘ ʩʫʙʝʢʪʠʚʝʥ 
ʭʫʜʦʞʝʩʪʚʝʥ ʝʣʝʤʝʥʪ ʚ ʩʛʨʘʜʘʪʘ, ʚʩʠʯʢʦ ʦʩʪʘʥʘʣʦ ʝ ʠʟʛʨʘʜʝʥʦ ʯʨʝʟ ʘʣʛʦʨʠʪʤʠʯʥʠ ʤʝʪʦʜʠ ʟʘ 
ʬʦʨʤʦʦʙʨʘʟʫʚʘʥʝ.  
 

https://commons.wikimedia.org/wiki/File:Beijing_national_stadium.jpg
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ʌʠʛ. 2.7. ʍʦʪʝʣ Morpheus, 2018, Zaha Hadid Arhcitects 
ʀʟʦʙʨʘʞʝʥʠʷ https://commons.wikimedia.org/wiki/File:Macau-Morpheus-01.jpg 
https://commons.wikimedia.org/wiki/File:Macau-Morpheus-02.jpg 

 
 
ʉʢʫʣʧʪʫʨʥʠʷʪ ʧʦʜʭʦʜ ʧʨʝʦʙʣʘʜʘʚʘ ʚ Ăʎʝʥʪʲʨ ʍʘʡʜʘʨ ɸʣʠʝʚñ ʚ ɹʘʢʫ (ʬʠʛ. 2.8).  

 
ʌʠʛ. 2.8. ʎʝʥʪʲʨ ʍʘʡʜʘʨ ɸʣʠʝʚ, 2012, Zaha Hadid Architects 
ʀʟʦʙʨʘʞʝʥʠʝ https://www.flickr.com/photos/wilthnet/8999193744 
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ʉʣʦʞʥʘʪʘ ʬʦʨʤʘ ʝ ʧʦʩʪʠʛʥʘʪʘ ʯʨʝʟ ʩʚʦʙʦʜʥʦ NURBS6 ʤʦʜʝʣʠʨʘʥʝ, ʢʘʪʦ ʧʦʣʫʯʝʥʘʪʘ ʩʣʦʞʥʘ 
ʧʦʚʲʨʭʥʠʥʘ ʝ ʤʘʪʝʤʘʪʠʯʝʩʢʠ ʦʧʨʝʜʝʣʝʥʘ ʠ ʩʪʘʚʘ ʚʦʜʝʱ ʧʘʨʘʤʝʪʲʨ ʚ ʧʦʩʣʝʜʚʘʱʠʷ ʧʨʦʮʝʩ ʥʘ 
ʨʘʮʠʦʥʘʣʠʟʘʮʠʷ. ɻʝʦʤʝʪʨʠʯʥʘʪʘ ʠʥʬʦʨʤʘʮʠʷ, ʟʘʣʦʞʝʥʘ ʚ ʤʦʜʝʣʘ, ʩʝ ʠʟʚʣʠʯʘ ʠ ʠʟʧʦʣʟʚʘ ʟʘ 
ʘʣʛʦʨʠʪʤʠʪʝ ʟʘ ʧʦʩʪʨʦʷʚʘʥʝ ʥʘ ʤʝʪʘʣʥʘʪʘ ʧʨʦʩʪʨʘʥʩʪʚʝʥʘ ʧʦʜʢʦʥʩʪʨʫʢʮʠʷ ʠ ʦʙʣʠʮʦʚʲʯʥʠʪʝ 
ʧʘʥʝʣʠ (Jaime Sanchez-Alavarez, 2009). ɿʘ ʮʝʣʠʪʝ ʝ ʠʟʧʦʣʟʚʘʥ ʦʪʥʦʚʦ ʩʦʬʪʫʝʨʲʪ Rhinoceros 
3D ʠ Grasshopper 3D. 
 
ɸʥʘʣʦʛʠʯʝʥ ʝ ʠ ʧʦʜʭʦʜʲʪ ʧʨʠ ʧʨʦʝʢʪʠʨʘʥʝʪʦ ʥʘ Metropol Parasol ʚ ʉʝʚʠʣʷ, ʢʲʜʝʪʦ ʩʣʦʞʥʘ ʦʙʱʘ 
ʬʦʨʤʘ ʝ ʠʟʧʦʣʟʚʘʥʘ ʜʘ ʦʪʛʦʚʦʨʠ ʥʘ ʠʩʪʦʨʠʯʝʩʢʠʷ ʢʦʥʪʝʢʩʪ ʚ ʧʣʦʱʘʜʥʘ ʩʨʝʜʘ (ʂrystyna 
Januszkiewicz, Karol G. Kowalski, 2017). ʉʲʟʜʘʜʝʥʘ ʝ ʢʦʤʧʣʝʢʩʥʘ ʛʝʦʤʝʪʨʠʷ, ʩ ʜʚʦʡʥʘ ʢʨʠʚʠʥʘ, 
ʢʦʷʪʦ ʝ ʢʦʥʩʪʨʫʠʨʘʥʘ ʯʨʝʟ ʚʝʨʪʠʢʘʣʥʠʪʝ Ⱬ ʩʝʯʝʥʠʷ ʚ ʦʨʪʦʛʦʥʘʣʥʘ ʩʠʩʪʝʤʘ. ʀʟʧʦʣʟʚʘʥʠ ʩʘ 
ʘʣʛʦʨʠʪʤʠ, ʢʦʠʪʦ ʢʦʥʪʨʦʣʠʨʘʪ ʧʨʦʮʝʩʘ ʦʪ ʜʠʟʘʡʥ ʜʦ ʠʟʧʲʣʥʝʥʠʝ ʠ ʧʦʟʚʦʣʷʚʘʪ ʘʜʘʧʪʠʚʥʦʩʪ ʥʘ 
ʨʝʰʝʥʠʝʪʦ ʚ ʩʣʦʞʥʘʪʘ ʛʨʘʜʩʢʘ ʩʨʝʜʘ.  
 
ɺ ʠʥʪʝʨʠʦʨʥʦʪʦ ʧʨʦʝʢʪʠʨʘʥʝ ʠ ʜʠʟʘʡʥ ʘʣʛʦʨʠʪʤʠʯʥʦʪʦ ʤʦʜʝʣʠʨʘʥʝ ʚʩʝ ʦʱʝ ʥʝ ʝ ʪʘʢʘ 
ʫʩʪʘʥʦʚʝʥʦ ʢʘʢʪʦ ʚ ʘʨʭʠʪʝʢʪʫʨʘʪʘ. ʈʘʟʚʠʪʠʝʪʦ ʥʘ ʪʝʭʥʦʣʦʛʠʠ ʟʘ ʧʨʦʪʦʪʠʧʠʨʘʥʝ, ʢʘʪʦ 
ʪʨʠʠʟʤʝʨʥʦʪʦ ʧʨʠʥʪʠʨʘʥʝ ʠ CNC-CAD ʨʷʟʘʥʝʪʦ, ʧʦʟʚʦʣʷʚʘ ʥʘʤʘʣʷʚʘʥʝ ʥʘ ʤʘʱʘʙʘ ʥʘ 
ʠʟʜʝʣʠʷʪʘ, ʙʝʟ ʪʦʚʘ ʜʘ ʩʝ ʦʪʨʘʟʷʚʘ ʥʝʛʘʪʠʚʥʦ ʥʘ ʮʝʥʘʪʘ ʠ ʪʦʯʥʦʩʪʪʘ ʥʘ ʠʟʨʘʙʦʪʢʘʪʘ, ʠ ʪʦʚʘ 
ʜʘʚʘ ʚʲʟʤʦʞʥʦʩʪ ʟʘ ʧʨʠʣʘʛʘʥʝ ʥʘ ʘʣʛʦʨʠʪʤʠʯʥʠʪʝ ʤʝʪʦʜʠ ʠ ʚ ʠʥʪʝʨʠʦʨʥʦʪʦ ʧʨʦʩʪʨʘʥʩʪʚʦ. 
ʆʪʣʠʯʝʥ ʧʨʠʤʝʨ ʟʘ ʠʥʪʝʨʠʦʨʥʘ ʨʝʘʣʠʟʘʮʠʷ, ʠʟʧʦʣʟʚʘʱʘʪʘ ʠʥʩʪʨʫʤʝʥʪʠʪʝ ʥʘ ʘʣʛʦʨʠʪʤʠʯʥʦʪʦ 
ʤʦʜʝʣʠʨʘʥʝ ʠ ʤʘʰʠʥʥʦʪʦ ʨʷʟʘʥʝ, ʝ ʨʝʥʦʚʘʮʠʷʪʘ ʥʘ ʆne Main Office ʚ ʂʝʡʤʙʨʠʜʞ, ʦʪ ʩʪʫʜʠʦ 
dECOi Architects (ʬʠʛ. 2.9). ʇʦʩʪʠʛʥʘʪʘ ʧʣʘʩʪʠʯʥʘ ʬʦʨʤʘ ʝ ʠʟʚʝʜʝʥʘ ʯʨʝʟ ʘʣʛʦʨʠʪʲʤ, 
ʠʟʧʦʣʟʚʘʱ ʤʝʩʪʦʧʦʣʦʞʝʥʠʝʪʦ ʥʘ ʦʩʪʲʢʣʷʚʘʥʝʪʦ ʠ ʚʝʥʪʠʣʘʮʠʷʪʘ ʟʘ Ăʦʛʲʚʘʥʝʪʦñ ʥʘ 
ʧʦʚʲʨʭʥʠʥʘʪʘ (Raphael Crespin). 

 
ʌʠʛ. 2.9. Oʬʠʩ ʨʝʥʦʚʘʮʠʷ ʆne Main Office, dECOi Architects, 2009 
ʀʟʦʙʨʘʞʝʥʠʝ Anton Grassl  
ʇʨʝʜʦʩʪʘʚʝʥʦ ʦʪ Raphael Crespin, ʚʦʜʝʱ ʜʠʟʘʡʥʝʨ ʥʘ ʧʨʦʝʢʪʘ  

 

                                                
6 NURBS ï ʦʪ ʘʥʛʣ. Non-uniform rational basis spline ï ʤʘʪʝʤʘʪʠʯʝʩʢʠ ʤʦʜʝʣʠ ʥʘ ʧʦʚʲʨʭʥʠʥʘ 
ʠʣʠ ʢʨʠʚʘ ʚ ʜʠʛʠʪʘʣʥʘ ʩʨʝʜʘ  
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ʀʟʧʦʣʟʚʘʥʠ ʩʘ ʩʲʱʦ ʘʣʛʦʨʠʪʤʠ ʟʘ ʘʥʘʣʠʟʠʨʘʥʝ ʥʘ ʛʝʦʤʝʪʨʠʷʪʘ ʠ ʥʝʡʥʦʪʦ ʦʧʪʠʤʘʣʥʦ ʯʣʝʥʝʥʝ 
ʠ ʠʟʨʷʟʚʘʥʝ ʥʘ ʤʘʪʝʨʠʘʣʘ, ʢʘʢʪʦ ʠ ʟʘ ʧʦʜʨʝʞʜʘʥʝʪʦ ʥʘ ʦʪʜʝʣʥʠʪʝ ʧʘʨʯʝʪʘ ʧʦ ʣʠʩʪʦʚʝ. 
ʂʨʘʡʥʠʷʪ ʨʝʟʫʣʪʘʪ ʦʪ ʘʣʛʦʨʠʪʤʠʯʥʦʪʦ ʤʦʜʝʣʠʨʘʥʝ ʥʘ ʜʠʟʘʡʥ ʝ ʤʘʰʠʥʝʥ ʢʦʜ, ʜʠʨʝʢʪʥʦ 
ʠʟʧʨʘʱʘʥ ʢʲʤ CNC ʤʘʰʠʥʘ ʩ ʪʨʠʦʩʦʚʠ ʦʧʝʨʘʮʠʠ, ʢʦʷʪʦ ʠʟʨʘʙʦʪʚʘ ʦʪʜʝʣʥʠʪʝ ʝʣʝʤʝʥʪʠ ʙʝʟ 
ʯʦʚʝʰʢʘ ʥʘʤʝʩʘ. ʊʦʚʘ ʜʘʚʘ ʥʘ ʘʨʭʠʪʝʢʪʠʪʝ ʥʦʚ ʚʠʜ ʢʦʥʪʨʦʣ ʥʘʜ ʠʟʧʲʣʥʝʥʠʝʪʦ ʥʘ ʜʘʜʝʥ ʜʠʟʘʡʥ 
ʠ ʠʟʤʝʩʪʚʘ ʮʝʣʠʷ ʧʨʦʮʝʩ ʢʲʤ ʥʦʚʘ ʝʨʘ ʥʘ ʜʠʛʠʪʘʣʥʦ ʬʘʙʨʠʢʠʨʘʥʝ.  
 

ɻʣʘʚʘ 3 
 

ʆʩʥʦʚʠ ʥʘ ʘʣʛʦʨʠʪʤʠʯʥʦʪʦ ʤʦʜʝʣʠʨʘʥʝ 
 
ɸʣʛʦʨʠʪʤʠʯʥʦʪʦ ʤʦʜʝʣʠʨʘʥʝ ʩʝ ʦʩʲʱʝʩʪʚʷʚʘ ʚ ʜʠʛʠʪʘʣʥʘ 3D ʩʨʝʜʘ, ʧʦʩʨʝʜʩʪʚʦʤ ʝʟʠʢ ʟʘ 
ʩʢʨʠʧʪʠʨʘʥʝ ʠ ʠʥʪʝʨʬʝʡʩ ʟʘ ʚʠʟʫʘʣʠʟʠʨʘʥʝ ʥʘ ʤʦʜʝʣʘ. ɿʘ ʦʚʣʘʜʷʚʘʥʝʪʦ ʥʘ ʪʝʟʠ ʠʥʩʪʨʫʤʝʥʪʠ 
ʝ ʥʝʦʙʭʦʜʠʤʘ ʠʟʚʝʩʪʥʘ ʪʝʭʥʠʯʝʩʢʘ ʧʦʜʛʦʪʦʚʢʘ, ʥʦ ʧʦ-ʚʘʞʥʦʪʦ ʝ ʚʲʟʧʨʠʝʤʘʥʝʪʦ ʥʘ 
ʩʧʝʮʠʬʠʯʥʠʷ ʥʘʯʠʥ ʥʘ ʤʠʩʣʝʥʝ, ʢʦʡʪʦ ʩʝ ʚʲʧʣʲʱʘʚʘ ʚ ʘʣʛʦʨʠʪʤʠʪʝ. ɿʘ ʠʟʛʨʘʞʜʘʥʝʪʦ ʥʘ ʝʜʠʥ 
ʘʣʛʦʨʠʪʲʤ ʥʘ ʧʲʨʚʦ ʤʷʩʪʦ ʝ ʥʝʦʙʭʦʜʠʤʦ ʦʩʲʟʥʘʚʘʥʝʪʦ ʥʘ ʥʝʛʦʚʘʪʘ ʣʦʛʠʢʘ ʠ ʮʝʣ, ʩʣʝʜ ʢʦʝʪʦ 
ʪʝ ʜʘ ʙʲʜʘʪ ʠʤʧʣʝʤʝʥʪʠʨʘʥʠ ʯʨʝʟ ʩʲʦʪʚʝʪʥʠʪʝ ʩʪʨʫʢʪʫʨʥʠ ʝʜʠʥʠʮʠ. ʊʘʟʠ ʛʣʘʚʘ ʠʟʷʩʥʷʚʘ 
ʦʩʥʦʚʥʘʪʘ ʪʝʨʤʠʥʦʣʦʛʠʷ, ʩʚʲʨʟʘʥʘ ʩ ʘʣʛʦʨʠʪʤʠʯʥʦʪʦ ʤʦʜʝʣʠʨʘʥʝ, ʠ ʧʦʢʘʟʚʘ ʧʨʦʩʪʠ ʧʨʠʤʝʨʠ 
ʟʘ ʩʪʨʫʢʪʫʨʠʨʘʥʝ ʠ ʢʨʠʧʪʠʨʘʥʝ ʥʘ ʦʩʥʦʚʥʠ ʢʦʥʮʝʧʮʠʠ ʟʘ ʬʦʨʤʦʦʙʨʘʟʫʚʘʥʝ  
 
3.1. ʄʝʪʦʜʦʣʦʛʠʷ ʠ ʪʝʨʤʠʥʦʣʦʛʠʷ ʟʘ ʜʝʬʠʥʠʨʘʥʝ ʥʘ ʘʣʛʦʨʠʪʤʠ 
 
ɿʘ ʜʘ ʨʘʙʦʪʠ ʝʜʠʥ ʘʣʛʦʨʠʪʲʤ (ʬʠʛ. 3.1), ʪʦʡ ʪʨʷʙʚʘ ʜʘ ʩʲʜʲʨʞʘ ʥʝʜʚʫʩʤʠʩʣʝʥʦ ʦʧʨʝʜʝʣʝʥʠ 

ʧʨʘʚʠʣʘ (ʠʥʩʪʨʫʢʮʠʠ) ʠ ʚʭʦʜʷʱʠ ʜʘʥʥʠ (input), ʢʦʠʪʦ ʜʘ ʩʠ ʚʟʘʠʤʦʜʝʡʩʪʚʘʪ ʧʦʩʨʝʜʩʪʚʦʤ ʪʷʭ, 
ʟʘ ʜʘ ʩʝ ʩʪʠʛʥʝ ʜʦ ʠʟʭʦʜʷʱ ʨʝʟʫʣʪʘʪ ʦʪ ʘʣʛʦʨʠʪʲʤʘ (output). 
 

 
ʌʠʛ. 3.1. ɻʝʥʝʨʘʣʠʟʠʨʘʥ ʘʣʛʦʨʠʪʲʤ 

 
ɿʘ ʤʦʜʝʣʠʨʘʥʝʪʦ ʥʘ ʛʝʦʤʝʪʨʠʷ ʧʦʩʨʝʜʩʪʚʦʤ ʘʣʛʦʨʠʪʤʠ ʠʥʩʪʨʫʢʮʠʠʪʝ ʩʝ ʩʚʝʞʜʘʪ ʜʦ 
ʛʝʦʤʝʪʨʠʯʥʠ ʧʦʩʪʨʦʝʥʠʷ ʠ ʤʘʪʝʤʘʪʠʯʝʩʢʠ ʦʧʝʨʘʮʠʠ. ɺʭʦʜʷʱʠʪʝ ʜʘʥʥʠ ʤʦʛʘʪ ʜʘ ʙʲʜʘʪ 
ʨʘʟʣʠʯʥʠ ʚʠʜʦʚʝ: ʯʠʩʣʝʥʠ ʩʪʦʡʥʦʩʪʠ, ʛʝʦʤʝʪʨʠʯʥʠ ʧʨʠʤʠʪʠʚʠ (ʪʦʯʢʘ, ʢʨʠʚʘ, ʨʘʚʥʠʥʘ, 
ʧʦʚʲʨʭʥʠʥʘ, ʢʦʦʨʜʠʥʘʪʥʘ ʨʘʚʥʠʥʘ, ʚʝʢʪʦʨ, ʩʦʣʠʜʥʦ ʪʷʣʦ, ʧʦʣʠʛʦʥʘʣʝʥ ʤʝʰ7) ʠʣʠ ʙʫʣʝʚ 
ʦʧʝʨʘʪʦʨ. ʊʝʟʠ ʜʘʥʥʠ ʦʪ ʩʚʦʷ ʩʪʨʘʥʘ ʩʲʱʦ ʤʦʛʘʪ ʜʘ ʙʲʜʘʪ ʨʝʟʫʣʪʘʪ ʦʪ ʘʣʛʦʨʠʪʤʠ ʠ ʪʦʚʘ ʠ 
ʧʦʣʫʯʝʥʠʪʝ ʠʟʭʦʜʷʱʠ ʜʘʥʥʠ ʤʦʛʘʪ ʜʘ ʩʣʫʞʘʪ ʢʘʪʦ ʚʭʦʜʷʱʠ ʟʘ ʜʨʫʛʠ ʘʣʛʦʨʠʪʤʠ. ʇʦ ʪʦʟʠ ʥʘʯʠʥ 
ʩʝ ʩʲʟʜʘʚʘʪ ʢʦʤʧʣʝʢʩʥʠʪʝ ʬʦʨʤʦʦʙʨʘʟʫʚʘʱʠ ʘʣʛʦʨʠʪʤʠ. ʅʘʯʘʣʥʠʪʝ ʜʘʥʥʠ ʥʝ ʩʘ ʧʦʩʪʦʷʥʥʘ 
ʚʝʣʠʯʠʥʘ, ʪʝ ʤʦʛʘʪ ʜʘ ʙʲʜʘʪ ʧʨʦʤʝʥʷʥʠ ʚʲʚ ʚʩʝʢʠ ʝʜʠʥ ʝʪʘʧ ʦʪ ʜʠʟʘʡʥʝʨʩʢʠʷ ʧʨʦʮʝʩ, ʩ ʮʝʣ 
ʥʘʤʠʨʘʥʝ ʥʘ ʧʦ-ʜʦʙʲʨ ʨʝʟʫʣʪʘʪ. ʇʨʦʤʷʥʘʪʘ ʥʘ ʚʩʝʢʠ ʝʜʠʥ ʧʘʨʘʤʝʪʲʨ ʚʦʜʠ ʜʦ ʨʝʢʘʣʢʫʣʘʮʠʷ 
ʥʘ ʮʝʣʠʷ ʘʣʛʦʨʠʪʲʤ ʧʦʩʨʝʜʩʪʚʦʤ ʧʨʦʮʝʩʦʨʘ ʥʘ ʢʦʤʧʶʪʲʨ. 

                                                
7 ʆʪ ʘʥʛʣ. Mesh ï ʩʲʯʝʪʘʥʠʝ ʦʪ ʪʦʯʢʠ, ʨʲʙʦʚʝ ʠ ʜʝʬʠʥʠʨʘʥʠʪʝ ʦʪ ʪʷʭ ʧʦʣʠʛʦʥʠ, ʢʦʠʪʦ 
ʦʙʨʘʟʫʚʘʪ ʪʨʠʠʟʤʝʨʥʠ ʬʦʨʤʠ ʚ ʢʦʤʧʶʪʲʨʥʘ ʛʨʘʬʠʯʥʘ ʩʨʝʜʘ  
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ʇʨʦʜʫʢʪʠʪʝ ʦʪ ʘʣʛʦʨʠʪʤʠʯʥʦʪʦ ʤʦʜʝʣʠʨʘʥʝ ʩʘ ʜʚʘ: ʜʠʛʠʪʘʣʝʥ ʪʨʠʠʟʤʝʨʝʥ ʤʦʜʝʣ ï 
ʧʨʦʝʢʪʠʨʘʥʦʪʦ ʠʟʜʝʣʠʝ ï ʠ ʧʘʨʘʤʝʪʨʠʯʝʥ ʤʦʜʝʣ. ɺʩʠʯʢʠ ʟʘʣʦʞʝʥʠ ʧʘʨʘʤʝʪʨʠ ʟʘʝʜʥʦ ʩ 
ʠʥʩʪʨʫʢʮʠʠʪʝ, ʢʦʠʪʦ ʛʠ ʩʚʲʨʟʚʘʪ, ʠ ʠʟʭʦʜʷʱʠʷʪ ʨʝʟʫʣʪʘʪ, ʩʝ ʥʘʨʠʯʘʪ Ăʜʝʬʠʥʠʮʠʷ ʥʘ ʜʘʜʝʥʦ 
ʠʟʜʝʣʠʝñ. ʀʟʭʦʜʷʱʠʷʪ ʤʦʜʝʣ ʦʪ ʜʝʬʠʥʠʮʠʷʪʘ ʧʨʝʜʩʪʘʚʣʷʚʘ ʪʲʨʩʝʥʠʷ ʦʪ ʜʠʟʘʡʥʝʨʘ ʨʝʟʫʣʪʘʪ, 
ʘ ʧʘʨʘʤʝʪʨʠʯʥʠʷʪ ʤʦʜʝʣ ʩʲʜʲʨʞʘ ʚ ʩʝʙʝ ʩʠ ʚʩʠʯʢʠ ʚʲʟʤʦʞʥʠ ʨʝʟʫʣʪʘʪʠ, ʢʦʠʪʦ ʤʦʛʘʪ ʜʘ ʩʝ 
ʠʟʚʣʝʢʘʪ ʯʨʝʟ ʧʨʦʤʷʥʘ ʥʘ ʧʘʨʘʤʝʪʨʠʪʝ ʠ ʟʘʧʘʟʚʘʥʝ ʥʘ ʠʥʩʪʨʫʢʮʠʠʪʝ, ʢʘʢʪʦ ʠ ʚʩʠʯʢʠ ʤʝʞʜʠʥʥʠ 
ʩʪʲʧʢʠ, ʧʨʝʟ ʢʦʠʪʦ ʩʝ ʧʨʝʤʠʥʘʚʘ, ʟʘ ʜʘ ʩʝ ʜʦʩʪʠʛʥʝ ʜʦ ʬʠʥʘʣʥʠʷ ʧʨʦʜʫʢʪ. ʇʨʘʢʪʠʢʘʪʘ ʧʦʢʘʟʚʘ, 
ʯʝ ʪʘʟʠ ʤʥʦʛʦʩʣʦʡʥʦʩʪ ʥʘ ʨʝʟʫʣʪʘʪʠ ʥʦʩʠ ʟʥʘʯʠʪʝʣʥʠ ʧʨʝʠʤʫʱʝʩʪʚʘ ʚ ʧʨʦʝʢʪʘʥʪʩʢʠʷ ʧʨʦʮʝʩ.  

 
ʇʨʦʤʷʥʘ ʥʘ ʪʨʠʠʟʤʝʨʥʠʷ ʤʦʜʝʣ ʩʪʘʚʘ ʯʨʝʟ ʩʲʟʜʘʚʘʥʝ ʥʘ ʢʦʥʮʝʧʪʫʘʣʥʘ ʘʩʦʮʠʘʪʠʚʥʦʩʪ ʤʝʞʜʫ 
ʛʝʦʤʝʪʨʠʷʪʘ ʠ ʤʘʪʝʤʘʪʠʢʘʪʘ, ʤʘʥʠʧʫʣʠʨʘʪ ʩʝ ʜʘʥʥʠʪʝ, ʘ ʥʝ ʩʘʤʠʷʪ ʪʨʠʠʟʤʝʨʝʥ ʦʙʝʢʪ. 
ɸʣʛʦʨʠʪʲʤʲʪ ʤʦʞʝ ʜʘ ʙʲʜʝ ʧʨʝʜʩʪʘʚʝʥ ʢʘʪʦ ʧʦʪʦʢ ʦʪ ʜʘʥʥʠ, ʧʨʝʤʠʥʘʚʘʱʠ ʧʨʝʟ ʨʘʟʣʠʯʥʠ 
ʢʦʤʧʦʥʝʥʪʠ. ʄʝʥʘʞʠʨʘʥʝʪʦ ʜʘ ʧʦʪʦʮʠʪʝ ʦʪ ʜʘʥʥʠ ʝ ʬʫʥʜʘʤʝʥʪʘʣʥʘ ʯʘʩʪ ʦʪ ʧʨʦʮʝʩʘ ʥʘ 
ʘʣʛʦʨʠʪʤʠʯʥʦ ʤʦʜʝʣʠʨʘʥʝ. ɼʘʥʥʠʪʝ ʩʘ ʦʨʛʘʥʠʟʠʨʘʥʠ ʠ ʠʥʜʝʢʩʠʨʘʥʠ ʚ ʩʧʠʩʲʮʠ, ʢʦʠʪʦ ʦʪ ʩʚʦʷ 
ʩʪʨʘʥʘ ʩʲʱʦ ʩʘ ʠʥʜʝʢʩʠʨʘʥʠ. ɺ ʧʣʘʪʬʦʨʤʠʪʝ ʟʘ ʚʠʟʫʘʣʥʦ ʩʢʨʠʧʪʠʨʘʥʝ ʩʘ ʨʘʟʨʘʙʦʪʝʥʠ ʩʝʨʠʷ 
ʦʪ ʙʘʟʦʚʠ ʢʦʤʧʦʥʝʥʪʠ, ʢʦʠʪʦ ʤʘʥʠʧʫʣʠʨʘʪ ʝʜʠʥʩʪʚʝʥʦ ʩʧʠʩʲʮʠʪʝ ʩ ʜʘʥʥʠ ʠ ʪʝʭʥʠʪʝ ʠʥʜʝʢʩʠ, 
ʙʝʟ ʜʘ ʧʨʦʤʝʥʷʪ ʩʘʤʠʪʝ ʪʷʭ. ʇʨʦʮʝʩʲʪ ʥʘ ʤʘʥʠʧʫʣʠʨʘʥʝ ʥʘ ʧʦʪʦʢʘ ʦʪ ʜʘʥʥʠ ʚ ʘʣʛʦʨʠʪʲʤʘ ʯʨʝʟ 
ʙʘʟʦʚʠ ʢʦʤʧʦʥʝʥʪʠ ʚ ʧʨʘʢʪʠʢʘʪʘ ʩʝ ʥʘʨʠʯʘ Ăʜʘʪʘ ʤʝʥʠʜʞʤʲʥʪñ8. ʆʚʣʘʜʷʚʘʥʝʪʦ ʥʘ ʪʦʟʠ ʘʩʧʝʢʪ 
ʦʪ ʘʣʛʦʨʠʪʤʠʯʥʦʪʦ ʤʦʜʝʣʠʨʘʥʝ ʠʟʠʩʢʚʘ ʪʝʦʨʝʪʠʯʥʘ ʧʦʜʛʦʪʦʚʢʘ ʠ ʧʨʘʢʪʠʯʝʩʢʘ ʨʘʙʦʪʘ ʦʪ ʩʪʨʘʥʘ 
ʥʘ ʜʠʟʘʡʥʝʨʘ. ʄʦʞʝ ʜʘ ʩʝ ʥʘʧʨʘʚʠ ʘʥʘʣʦʛʠʷ ʩʲʩ ʩʠʥʪʘʢʪʠʯʥʠʪʝ ʧʨʘʚʠʣʘ ʧʨʠ ʧʠʩʘʥʝʪʦ ʠ 
ʛʦʚʦʨʝʥʝʪʦ, ʢʦʠʪʦ ʯʦʚʝʢ ʥʘʫʯʘʚʘ ʦʪʯʘʩʪʠ ʠʥʪʫʠʪʠʚʥʦ ʩ ʚʨʝʤʝʪʦ. ʉʲʱʝʩʪʚʫʚʘ ʛʦʣʷʤʦ 
ʢʦʣʠʯʝʩʪʚʦ ʪʝʭʥʠʯʝʩʢʘ ʣʠʪʝʨʘʪʫʨʘ ʠ ʧʨʠʤʝʨʠ, ʢʦʠʪʦ ʠʟʷʩʥʷʚʘʪ ʜʘʪʘ ʤʝʥʠʜʞʤʲʥʪʘ ʥʘ 
ʘʣʛʦʨʠʪʤʠʪʝ. ɿʘ ʮʝʣʠʪʝ ʥʘ ʜʠʩʝʨʪʘʮʠʷʪʘ ʪʦʚʘ ʥʷʤʘ ʜʘ ʙʲʜʝ ʧʦʜʨʦʙʥʦ ʦʧʠʩʚʘʥʦ. 
 
3.2. ɺʠʜʦʚʝ ʘʣʛʦʨʠʪʤʠ ʩʧʦʨʝʜ ʤʘʱʘʙʘ 
 
ɿʘ ʤʘʱʘʙ ʥʘ ʘʣʛʦʨʠʪʲʤ ʩʝ ʧʨʠʝʤʘ ʥʝʛʦʚʘʪʘ ʢʦʤʧʣʝʢʩʥʦʩʪ. ɸʣʛʦʨʠʪʤʠʪʝ ʤʦʛʘʪ ʜʘ ʙʲʜʘʪ 
ʨʘʟʛʣʝʞʜʘʥʠ ʢʘʪʦ ʩʪʨʫʢʪʫʨʥʠ ʝʜʠʥʠʮʠ ʥʘ ʬʦʨʤʦʦʙʨʘʟʫʚʘʥʝʪʦ, ʥʘʡ-ʤʘʣʢʠʪʝ ʦʪ ʢʦʠʪʦ 
(ʥʝʜʝʣʠʤʠ) ʩʘ ʚʝʯʝ ʠʟʛʨʘʜʝʥʠʪʝ ʙʘʟʦʚʠʪʝ ʢʦʤʧʦʥʝʥʪʠ, ʯʠʡʪʦ ʢʦʜ ʥʝ ʧʦʜʣʝʞʠ ʥʘ 
ʤʦʜʠʬʠʮʠʨʘʥʝ. ʊʝ ʤʦʛʘʪ ʜʘ ʚʟʘʠʤʦʜʝʡʩʪʚʘ ʠ ʜʘ ʩʝ ʛʨʫʧʠʨʘʪ ʚ ʢʣʲʩʪʝʨʠ ʩ ʧʦ-ʩʣʦʞʥʘ ʬʫʥʢʮʠʷ, 
ʜʘʚʘʱʘ ʦʧʨʝʜʝʣʝʥ ʨʝʟʫʣʪʘʪ ï ʤʠʢʨʦʘʣʛʦʨʠʪʤʠ. ʄʦʞʝ ʦʪʥʦʚʦ ʜʘ ʩʝ ʥʘʧʨʘʚʠ ʘʥʘʣʦʛʠʷ ʩ 
ʛʨʘʤʘʪʠʢʘʪʘ ï ʘʢʦ ʙʘʟʦʚʠʪʝ ʢʦʤʧʦʥʝʥʪʠ ʩʘ Ăʙʫʢʚʠʪʝñ ʟʘ ʧʠʩʘʥʝ, ʤʠʢʨʦʘʣʛʦʨʠʪʤʠʪʝ ʩʘ Ăʜʫʤʠʪʝñ, 
ʩʲʩʪʘʚʝʥʠ ʦʪ ʪʷʭ. ɸʥʘʣʦʛʠʯʥʦ ʪʦʚʘ, ʢʦʝʪʦ ʩʝ ʦʧʨʝʜʝʣʷ ʢʘʪʦ Ăʢʦʤʧʣʝʢʩʥʠ ʘʣʛʦʨʠʪʤʠñ ʚ 
ʜʠʩʝʨʪʘʮʠʷʪʘ, ʩʘ Ăʠʟʨʝʯʝʥʠʷʪʘñ, ʩʲʩʪʘʚʝʥʠ ʦʪ ʜʫʤʠ ʠ ʙʫʢʚʠ. ʄʠʢʨʦʘʣʛʦʨʠʪʤʠʪʝ ʠʤʘʪ ʧʦ-ʦʙʱ 
ʭʘʨʘʢʪʝʨ, ʪʝ ʤʦʛʘʪ ʜʘ ʙʲʜʘʪ ʠʟʧʦʣʟʚʘʥʠ ʚ ʨʘʟʣʠʯʝʥ ʢʦʥʪʝʢʩʪ ʥʘ ʬʦʨʤʦʦʙʨʘʟʫʚʘʥʝ ʠ 
ʨʘʟʥʦʦʙʨʘʟʥʠ ʢʦʤʧʣʝʢʩʥʠ ʘʣʛʦʨʠʪʤʠ. ʆʪ ʩʚʦʷ ʩʪʨʘʥʘ ʢʦʤʧʣʝʢʩʥʠʪʝ ʘʣʛʦʨʠʪʤʠ ʠʤʘʪ ʢʦʥʢʨʝʪʝʥ 
ʢʨʘʝʥ ʨʝʟʫʣʪʘʪ. ʅʷʤʘ ʦʛʨʘʥʠʯʝʥʠʝ ʟʘ ʢʦʤʧʣʝʢʩʥʦʩʪʪʘ ʥʘ ʝʜʠʥ ʘʣʛʦʨʠʪʲʤ, ʪʦʡ ʚʠʥʘʛʠ ʤʦʞʝ ʜʘ 
ʙʲʜʝ ʥʘʜʛʨʘʜʝʥ ʠ ʜʘ ʩʝ ʜʦʙʘʚʷʪ ʜʦʧʲʣʥʠʪʝʣʥʠ ʬʫʥʢʮʠʠ ʠ ʨʝʟʫʣʪʘʪʠ. ɻʨʘʥʠʮʘʪʘ ʤʝʞʜʫ 
ʤʠʢʨʦʘʣʛʦʨʠʪʤʠʪʝ ʠ ʢʦʤʧʣʝʢʩʥʠʪʝ ʘʣʛʦʨʠʪʤʠ ʝ ʧʨʘʢʪʠʯʝʩʢʘ ʠ ʠʥʪʫʠʪʠʚʥʘ. ɿʘ ʝʬʝʢʪʠʚʥʦʩʪ ʧʨʠ 
ʠʟʛʨʘʞʜʘʥʝʪʦ ʥʘ ʘʣʛʦʨʠʪʤʠ ʝ ʥʝʦʙʭʦʜʠʤʦ ʘʣʛʦʨʠʪʤʠʯʥʠʷʪ ʜʠʟʘʡʥʝʨ ʜʘ ʝ ʥʘʪʨʫʧʘʣ ʦʧʠʪ ʚ 
ʨʘʟʧʦʟʥʘʚʘʥʝʪʦ ʠ ʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʦʧʨʝʜʝʣʝʥʠ ʰʘʙʣʦʥʥʠ ʤʠʢʨʦʘʣʛʦʨʠʪʤʠ ʠ ʧʦʟʥʘʚʘʥʝ ʥʘ 
ʬʫʥʢʮʠʠʪʝ ʥʘ ʙʘʟʦʚʠʪʝ ʢʦʤʧʦʥʝʥʪʠ.  
 
3.2.1. ɹʘʟʦʚʠ ʘʣʛʦʨʠʪʤʠ, ʙʠʙʣʠʦʪʝʢʠ ʩ ʢʦʤʧʦʥʝʥʪʠ 
 
 ʇʣʘʪʬʦʨʤʠʪʝ ʟʘ ʚʠʟʫʘʣʥʦ ʩʢʨʠʧʪʠʨʘʥʝ ʩʲʜʲʨʞʘʪ ʚ ʩʝʙʝ ʩʠ ʥʘʙʦʨ ʧʨʝʜʚʘʨʠʪʝʣʥʦ ʩʲʟʜʘʜʝʥʠ 
ʙʘʟʦʚʠ ʘʣʛʦʨʠʪʤʠ ʩ ʨʘʟʣʠʯʥʠ ʬʫʥʢʮʠʠ (ʢʦʤʧʦʥʝʥʪʠ). ʉʲʟʜʘʚʘʥʝʪʦ ʠ ʩʧʦʜʝʣʷʥʝʪʦ ʥʘ ʥʦʚʠ 
Ăʙʠʙʣʠʦʪʝʢʠñ ʩ ʙʘʟʦʚʠ ʢʦʤʧʦʥʝʥʪʠ ʝ ʧʨʦʜʲʣʞʘʚʘʱ ʧʨʦʮʝʩ ʠ ʧʨʝʜʤʝʪ ʥʘ ʠʟʩʣʝʜʦʚʘʪʝʣʩʢʘ ʠ 
ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʘ ʜʝʡʥʦʩʪ ʥʘ ʩʧʝʮʠʘʣʠʩʪʠ ʦʪ ʮʷʣ ʩʚʷʪ. ʇʨʠʝʪʦ ʝ ʪʝʟʠ ʙʠʙʣʠʦʪʝʢʠ ʜʘ ʩʘ ʩʲʩ 
ʩʚʦʙʦʜʝʥ ʜʦʩʪʲʧ ʠ ʩʝ ʩʧʦʜʝʣʷʪ ʯʨʝʟ ʠʥʪʝʨʥʝʪ ʧʣʘʪʬʦʨʤʠ ʧʦʜ ʬʦʨʤʘʪʘ ʥʘ ʜʦʧʲʣʥʝʥʠʷ9 ʟʘ 
ʩʦʬʪʫʝʨʘ. ʆʙʱʦʜʦʩʪʲʧʥʠʪʝ ʙʠʙʣʠʦʪʝʢʠ ʩ ʢʦʤʧʦʥʝʥʪʠ (plug-ins) ʩʲʜʲʨʞʘʪ ʚ ʩʝʙʝ ʩʠ 

                                                
8 ʆʪ ʘʥʛʣ. ï data management 
9 Plug-ins ï ʤʦʜʫʣʥʠ ʬʫʥʢʮʠʦʥʘʣʥʠ ʨʘʟʰʠʨʝʥʠʷ ʥʘ ʩʦʬʪʫʝʨ 
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ʨʘʟʥʦʦʙʨʘʟʥʠ ʘʣʛʦʨʠʪʤʠ (ʩʢʨʠʧʪʠʨʘʥʠ ʥʘ ʨʘʟʣʠʯʥʠ ʝʟʠʮʠ) ʠ ʨʘʟʨʘʙʦʪʢʠ ʚ ʨʘʟʣʠʯʥʠ 
ʥʘʧʨʘʚʣʝʥʠʷ. ʂʲʤ ʪʷʭ ʯʝʩʪʦ ʩʝ ʧʨʠʣʘʛʘʪ ʧʨʠʤʝʨʥʠ ʜʝʬʠʥʠʮʠʠ, ʠʤʧʣʝʤʝʥʪʠʨʘʱʠ ʛʠ, ʢʦʠʪʦ 
ʧʨʝʜʩʪʘʚʣʷʚʘʪ ʤʠʢʨʦʘʣʛʦʨʠʪʤʠ. ɺʩʠʯʢʦ ʪʦʚʘ ʤʦʞʝ ʜʘ ʩʝ ʠʟʧʦʣʟʚʘ ʦʪ ʘʣʛʦʨʠʪʤʠʯʥʠʪʝ 
ʜʠʟʘʡʥʝʨʠ ʟʘ ʨʝʰʘʚʘʥʝ ʥʘ ʢʦʥʢʨʝʪʥʠ ʢʘʟʫʩʠ ʠ ʧʨʝʜʩʪʘʚʣʷʚʘ ʧʦʩʪʦʷʥʥʦ ʨʘʟʨʘʩʪʚʘʱʘ ʩʝ 
ʧʘʣʠʪʨʘ ʦʪ ʠʥʩʪʨʫʤʝʥʪʠ. 
ɺ ʇʨʠʣʦʞʝʥʠʝ 1 ʩʘ ʦʧʠʩʘʥʠ ʚʩʠʯʢʠ ʙʠʙʣʠʦʪʝʢʠ ʩ ʢʦʤʧʦʥʝʥʪʠ, ʠʟʧʦʣʟʚʘʥʠ ʟʘ ʮʝʣʠʪʝ ʥʘ 
ʜʠʩʝʨʪʘʮʠʷʪʘ.  
ɹʘʟʦʚʠʪʝ ʘʣʛʦʨʠʪʤʠ ʤʦʛʘʪ ʜʘ ʠʤʘʪ ʨʘʟʣʠʯʥʠ ʬʫʥʢʮʠʠ: ʩʲʟʜʘʚʘʥʝ ʥʘ ʛʝʦʤʝʪʨʠʯʥʠ ʧʨʠʤʠʪʠʚʠ, 
ʛʝʦʤʝʪʨʠʯʥʠ ʧʦʩʪʨʦʝʥʠʷ, ʤʦʜʠʬʠʮʠʨʘʥʝ ʥʘ ʛʝʦʤʝʪʨʠʯʥʠ ʧʨʠʤʠʪʠʚʠ ʯʨʝʟ ʤʘʪʨʠʮʠ, 
ʤʦʜʝʣʠʨʘʥʝ ʥʘ ʧʦʪʦʢʘ ʦʪ ʜʘʥʥʠ, ʛʝʥʝʨʠʨʘʥʝ ʥʘ ʩʪʦʡʥʦʩʪʠ, ʤʦʜʠʬʠʮʠʨʘʥʝ ʥʘ ʩʪʦʡʥʦʩʪʠ, 
ʠʟʚʣʠʯʘʥʝ ʥʘ ʜʘʥʥʠ ʠ ʧʨʠʤʠʪʠʚʠ ʦʪ ʛʝʦʤʝʪʨʠʷ, ʤʘʪʝʤʘʪʠʯʝʩʢʠ ʬʫʥʢʮʠʠ, ʚʠʟʫʘʣʠʟʠʨʘʥʝ ʥʘ 
ʛʝʦʤʝʪʨʠʷ, ʘʥʘʣʠʟ ʥʘ ʜʘʥʥʠ ʠ ʜʨʫʛʠ. ʇʦʜʨʦʙʥʦ, ʩʠʩʪʝʤʘʪʠʟʠʨʘʥʦ ʦʧʠʩʘʥʠʝ ʥʘ ʚʩʠʯʢʠ 
ʠʟʛʨʘʜʝʥʠ ʙʠʙʣʠʦʪʝʢʠ ʠ ʪʝʭʥʠʪʝ ʢʦʤʧʦʥʝʥʪʠ ʟʘ ʧʣʘʪʬʦʨʤʘʪʘ Grasshopper ʠʤʘ ʩʲʩ ʩʚʦʙʦʜʝʥ 
ʜʦʩʪʲʧ ʚ ʠʥʪʝʨʥʝʪ ʤʨʝʞʘʪʘ10. ɺ ʤʝʪʦʜʠʢʘʪʘ ʟʘ ʚʠʟʫʘʣʥʦ ʩʢʨʠʧʪʠʨʘʥʝ ʩʲʱʝʩʪʚʫʚʘʪ ʦʱʝ ʠ 
ʢʦʤʧʦʥʝʥʪʠ, ʥʝʩʲʜʲʨʞʘʱʠ ʘʣʛʦʨʠʪʤʠ ʚ ʪʷʭ ï ʢʦʥʪʝʡʥʝʨʠ. ʊʷʭʥʘʪʘ ʬʫʥʢʮʠʷ ʝ ʩʘʤʦ ʜʘ ʧʨʝʥʘʩʷʪ 
ʠ ʩʲʜʲʨʞʘʪ ʨʘʟʣʠʯʥʠ ʪʠʧʦʚʝ ʠʥʬʦʨʤʘʮʠʷ. ʂʘʢʪʦ ʚʩʝʢʠ ʝʜʠʥ ʘʣʛʦʨʠʪʲʤ, ʪʘʢʘ ʠ ʙʘʟʦʚʠʪʝ 
ʢʦʤʧʦʥʝʥʪʠ ʠʟʠʩʢʚʘʪ ʥʘʯʘʣʥʠ ʜʘʥʥʠ ï input, ʠ ʠʟʢʘʨʚʘʪ ʠʟʭʦʜʥʠ ʜʘʥʥʠ ï output, ʢʘʪʦ ʪʠʧʲʪ 
ʜʘʥʥʠ, ʥʝʦʙʭʦʜʠʤ ʟʘ ʧʨʦʮʝʜʠʨʘʥʝʪʦ ʥʘ ʘʣʛʦʨʠʪʲʤʘ, ʤʦʞʝ ʜʘ ʙʲʜʝ ʨʘʟʣʠʯʝʥ. ʉʲʱʝʩʪʚʫʚʘʪ 
ʤʥʦʞʝʩʪʚʦ ʨʘʟʣʠʯʥʠ ʧʦʜʭʦʜʠ ʠ ʙʘʟʦʚʠ ʘʣʛʦʨʠʪʤʠ ʟʘ ʩʲʟʜʘʚʘʥʝ ʥʘ ʛʝʦʤʝʪʨʠʯʥʠ ʧʨʠʤʠʪʠʚʠ ʠ 
ʜʘʥʥʠ, ʢʘʪʦ ʧʦʜʙʠʨʘʥʝʪʦ ʥʘ ʥʘʡ-ʨʘʮʠʦʥʘʣʥʠʷ ʦʪ ʪʷʭ ʟʘ ʨʝʰʘʚʘʥʝ ʥʘ ʩʲʦʪʚʝʪʥʘʪʘ ʟʘʜʘʯʘ ʝ 
ʚʘʞʥʘ ʯʘʩʪ ʦʪ ʨʘʙʦʪʘʪʘ ʥʘ ʘʣʛʦʨʠʪʤʠʯʥʠʷ ʜʠʟʘʡʥʝʨ. ʂʲʤ ʜʥʝʰʥʘ ʜʘʪʘ ʠʤʘ ʩʲʟʜʘʜʝʥʠ 5988 
ʙʘʟʦʚʠ ʘʣʛʦʨʠʪʲʤʘ, ʯʘʩʪ ʦʪ 129 ʙʠʙʣʠʦʪʝʢʠ ʩ ʢʦʤʧʦʥʝʥʪʠ. ɿʘ ʫʩʧʝʰʥʘʪʘ ʫʧʦʪʨʝʙʘ ʥʘ ʪʝʟʠ 
ʙʘʟʦʚʠ ʘʣʛʦʨʠʪʤʠ ʝ ʥʝʦʙʭʦʜʠʤ ʧʨʘʢʪʠʯʝʩʢʠ ʦʧʠʪ ʩ ʪʷʭ ʚ ʢʦʥʪʝʢʩʪ ʥʘ ʢʦʥʢʨʝʪʥʠ ʢʘʟʫʩʠ ʢʘʢʪʦ ʠ 
ʜʦʙʨʦ ʧʦʟʥʘʚʘʥʝ ʥʘ ʪʝʦʨʝʪʠʯʥʠʪʝ ʢʦʥʮʝʧʮʠʠ, ʩʚʲʨʟʘʥʠ ʩ ʪʨʠʤʝʨʥʦʪʦ ʤʦʜʝʣʠʨʘʥʝ, 
ʤʘʪʝʤʘʪʠʢʘʪʘ ʠ ʠʥʬʦʨʤʘʪʠʢʘʪʘ.  

 
3.2.2. ʄʠʢʨʦʘʣʛʦʨʠʪʤʠ  
 
ɺʲʚʝʜʝʥʦʪʦ ʚ ʜʠʩʝʨʪʘʮʠʷʪʘ ʧʦʥʷʪʠʝ Ăʤʠʢʨʦʘʣʛʦʨʠʪʤʠñ, ʩʝ ʦʪʥʘʩʷ ʟʘ ʛʨʫʧʠ ʦʪ ʙʘʟʦʚʠ 
ʢʦʤʧʦʥʝʥʪʠ, ʩʲʟʜʘʚʘʱʠ ʦʧʨʝʜʝʣʝʥ ʤʝʞʜʠʥʝʥ ʨʝʟʫʣʪʘʪ ʚ ʢʦʥʪʝʢʩʪʘ ʥʘ ʨʝʰʘʚʘʥʝ ʥʘ 
ʦʧʨʝʜʝʣʝʥʘ ʜʠʟʘʡʥʝʨʩʢʘ ʟʘʜʘʯʘ. ʍʘʨʘʢʪʝʨʥʦ ʟʘ ʪʷʭ ʝ ʣʦʛʠʯʝʩʢʦʪʦ ʧʦʚʪʦʨʝʥʠʝ ʥʘ ʪʝʟʠ ʛʨʫʧʠ ʚ 
ʨʘʟʣʠʯʥʠ ʢʘʟʫʩʠ. ʄʠʢʨʦʘʣʛʦʨʠʪʤʠʪʝ ʧʨʝʜʩʪʘʚʣʷʚʘʪ ʦʩʥʦʚʥʠ ʣʦʛʠʯʝʩʢʠ ʩʲʞʜʝʥʠʷ ʦʪ 
ʘʣʛʦʨʠʪʤʠʯʥʦʪʦ ʤʦʜʝʣʠʨʘʥʝ, ʠʤʧʣʝʤʝʥʪʠʨʘʥʠ ʯʨʝʟ ʛʨʫʧʠʨʘʥʝ ʥʘ ʙʘʟʦʚʠ ʢʦʤʧʦʥʝʥʪʠ. ɿʘʝʜʥʦ 
ʩ ʙʠʙʣʠʦʪʝʢʠʪʝ ʩ ʢʦʤʧʦʥʝʥʪʠ ʩʘ ʨʘʟʨʘʙʦʪʝʥʠ ʠ ʤʠʢʨʦʘʣʛʦʨʠʪʤʠʪʝ, ʠʟʧʦʣʟʚʘʱʠ ʩʲʦʪʚʝʪʥʠʪʝ 
ʢʦʤʧʦʥʝʥʪʠ, ʪ.ʥ. ʧʨʠʤʝʨʥʠ ʬʘʡʣʦʚʝ11. ɺ ʪʷʭ ʩʘ ʦʧʠʩʘʥʠ ʠ ʠʤʧʣʝʤʝʥʪʠʨʘʥʠ ʮʝʣʠʪʝ ʠ ʣʦʛʠʢʘʪʘ 
ʥʘ ʜʝʡʩʪʚʠʝ ʥʘ ʩʲʦʪʚʝʪʥʠʪʝ ʘʣʛʦʨʠʪʤʠ. ʆʩʚʝʥ ʪʝʟʠ ʚʝʯʝ ʩʲʟʜʘʜʝʥʠ ʘʣʛʦʨʠʪʤʠ ʚ ʧʨʘʢʪʠʢʘʪʘ 
ʚʩʝʢʠ ʜʠʟʘʡʥʝʨ ʩʘʤ ʬʦʨʤʠʨʘ ʩʚʦʷ Ăʝʟʠʢñ ʥʘ ʘʣʛʦʨʠʪʤʠʯʥʦ ʤʦʜʝʣʠʨʘʥʝ. ʇʨʘʢʪʠʯʝʩʢʠʷʪ ʦʧʠʪ 
ʚʦʜʠ ʜʦ ʥʘʪʨʫʧʚʘʥʝ ʥʘ ʧʦʚʪʘʨʷʱʠ ʩʝ ʢʦʥʮʝʧʮʠʠ, ʢʦʠʪʦ ʣʝʩʥʦ ʤʦʛʘʪ ʜʘ ʙʲʜʘʪ ʧʨʝʠʟʧʦʣʟʚʘʥʠ ʠ 
ʥʘʜʛʨʘʞʜʘʥʠ ʚ ʨʘʟʣʠʯʥʠ ʢʘʟʫʩʠ. ʄʘʱʘʙʲʪ ʥʘ ʤʠʢʨʦʘʣʛʦʨʠʪʤʠʪʝ ʤʦʞʝ ʩʠʣʥʦ ʜʘ ʚʘʨʠʨʘ ʠ 
ʪʝʭʥʠʷʪ ʙʨʦʡ ʝ ʥʘ ʧʨʘʢʪʠʢʘ ʥʝʦʛʨʘʥʠʯʝʥ. ɿʘ ʮʝʣʠʪʝ ʥʘ ʜʠʩʝʨʪʘʮʠʷʪʘ ʩʘ ʧʦʢʘʟʘʥʠ ʧʨʝʜʠʤʥʦ 
ʨʘʟʣʠʯʥʠ ʤʠʢʨʦʘʣʛʦʨʠʪʤʠ, ʯʘʩʪʠ ʦʪ ʢʦʤʧʣʝʢʩʥʠ ʜʝʬʠʥʠʮʠʠ ʥʘ ʨʘʟʛʣʝʞʜʘʥʠʪʝ ʢʘʟʫʩʠ. ʊʝ 
ʤʦʛʘʪ ʜʘ ʙʲʜʘʪ ʨʘʟʛʣʝʞʜʘʥʠ ʠ ʢʘʪʦ Ăʤʠʢʨʦʩʪʨʘʪʝʛʠʠñ ʟʘ ʧʨʠʣʦʞʝʥʠʝ ʥʘ ʘʣʛʦʨʠʪʤʠʯʥʦʪʦ 
ʤʦʜʝʣʠʨʘʥʝ ʧʦʨʘʜʠ ʫʥʠʚʝʨʩʘʣʥʦʩʪʪʘ ʥʘ ʪʷʭʥʘʪʘ ʫʧʦʪʨʝʙʘ.  
 
ʄʠʢʨʦʘʣʛʦʨʠʪʤʠʪʝ ʤʦʛʘʪ ʜʘ ʠʤʘʪ ʨʘʟʣʠʯʥʦ ʧʨʝʜʥʘʟʥʘʯʝʥʠʝ. ɿʘ ʧʦ-ʠʥʪʫʠʪʠʚʥʦ ʜʝʬʠʥʠʨʘʥʝ 
ʥʘ ʪʦʚʘ ʧʦʥʷʪʠʝ ʱʝ ʙʲʜʘʪ ʧʦʢʘʟʘʥʠ ʥʷʢʦʣʢʦ ʧʨʦʩʪʠ ʧʨʠʤʝʨʘ, ʯʝʩʪʦ ʠʟʧʦʣʟʚʘʥʠ ʚ ʧʨʘʢʪʠʢʘʪʘ. 
 
 3.2.2.1. ɻʝʥʝʨʠʨʘʥʝ ʥʘ ʛʝʦʤʝʪʨʠʷ  
 
 ɺʩʷʢʘ ʝʜʥʘ ʛʝʦʤʝʪʨʠʷ ʚ ʜʠʛʠʪʘʣʥʘʪʘ ʩʨʝʜʘ ʤʦʞʝ ʜʘ ʙʲʜʝ ʩʚʝʜʝʥʘ ʜʦ ʥʝʦʛʨʘʥʠʯʝʥ ʙʨʦʡ 
ʪʦʯʢʠ, ʢʦʠʪʦ ʷ ʜʝʬʠʥʠʨʘʪ. ʊʦʯʢʠʪʝ ʩʘ ʥʘʡ-ʤʘʣʢʠʪʝ ʧʨʦʩʪʨʘʥʩʪʚʝʥʠ ʛʨʘʜʠʚʥʠ ʝʜʠʥʠʮʠ ʥʘ 

                                                
10 http://grasshopperdocs.com/ 
11 ʆʪ ʘʥʛʣ. Example files  
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ʪʨʠʠʟʤʝʨʥʘʪʘ ʛʝʦʤʝʪʨʠʷ. ʀʥʬʦʨʤʘʮʠʷʪʘ, ʥʝʦʙʭʦʜʠʤʘ ʟʘ ʜʝʬʠʥʠʨʘʥʝʪʦ ʥʘ ʪʦʯʢʠ ʚ 3D ʠ 
ʘʣʛʦʨʠʪʤʠʯʥʘʪʘ ʩʨʝʜʘ, ʤʦʞʝ ʜʘ ʩʝ ʠʟʚʣʠʯʘ ʠ ʠʥʪʝʨʧʨʝʪʠʨʘ ʯʨʝʟ ʨʘʟʣʠʯʥʠ ʢʦʤʧʦʥʝʥʪʠ.  
ɿʘ ʧʨʠʣʦʞʝʥʠʷʪʘ ʥʘ ʘʣʛʦʨʠʪʤʠʯʥʦʪʦ ʤʦʜʝʣʠʨʘʥʝ ʩʝ ʜʝʬʠʥʠʨʘʪ ʤʥʦʞʝʩʪʚʘ ʦʪ ʪʦʯʢʠ, 
ʧʦʜʨʝʜʝʥʠ ʚ ʩʧʠʩʲʮʠ ʩ ʦʧʨʝʜʝʣʝʥʘ ʩʪʨʫʢʪʫʨʘ ʥʘ ʜʘʥʥʠʪʝ. ɺ ʪʘʟʠ ʪʦʯʢʘ ʩʝ ʨʘʟʛʣʝʞʜʘʪ ʯʝʩʪʦ 
ʧʨʠʣʦʞʠʤʠʪʝ ʩʪʨʘʪʝʛʠʠ ʟʘ ʩʲʟʜʘʚʘʥʝ ʥʘ ʩʧʠʩʲʮʠ ʦʪ ʪʦʯʢʠ 

 
3.2.2.2. ʄʦʜʠʬʠʮʠʨʘʥʝ ʥʘ ʛʝʦʤʝʪʨʠʷ  
 
ʆʩʚʝʥ ʯʨʝʟ ʤʥʦʞʝʩʪʚʦ ʙʘʟʦʚʠ ʢʦʤʧʦʥʝʥʪʠ ʛʝʦʤʝʪʨʠʷʪʘ ʤʦʞʝ ʜʘ ʙʲʜʝ ʤʦʜʠʬʠʮʠʨʘʥʘ ʯʨʝʟ 
ʤʠʢʨʦʘʣʛʦʨʠʪʤʠ, ʧʨʝʤʠʥʘʚʘʱʠ ʧʨʝʟ ʥʝʡʥʦʪʦ ʜʝʢʦʥʩʪʨʫʠʨʘʥʝ, ʤʦʜʠʬʠʮʠʨʘʥʝ ʥʘ 
ʠʟʛʨʘʞʜʘʱʠʪʝ ʝʣʝʤʝʥʪʠ ʠ ʦʙʨʘʪʥʦ ʢʦʥʩʪʨʫʠʨʘʥʝ ʥʘ ʛʝʦʤʝʪʨʠʷʪʘ ʦʪ ʪʷʭ. 
ʀʟʚʣʠʯʘʥʝʪʦ ʠ ʛʝʥʝʨʠʨʘʥʝʪʦ ʥʘ ʪʦʯʢʠ ʚ ʘʣʛʦʨʠʪʤʠʯʥʦʪʦ ʤʦʜʝʣʠʨʘʥʝ ʩʣʫʞʠ ʟʘ ʩʣʝʜʚʘʱʠ 
ʛʝʦʤʝʪʨʠʯʥʠ ʧʦʩʪʨʦʝʥʠʷ ʠ ʧʨʝʦʙʨʘʟʫʚʘʥʠʷ ʥʘ ʛʝʦʤʝʪʨʠʷʪʘ.  
 
ɸʣʛʦʨʠʪʲʤʲʪ ʟʘʧʦʯʚʘ ʩ ʨʘʟʜʝʣʷʥʝ ʥʘ ʥʘʯʘʣʥʘʪʘ ʦʪʩʝʯʢʘ (divide curve) ʥʘ N ʥʘ ʙʨʦʡ ʪʦʯʢʠ. 
ʉʣʝʜʚʘ ʠʟʤʝʨʚʘʥʝ ʥʘ ʜʠʩʪʘʥʮʠʷʪʘ (distance) ʦʪ ʚʩʷʢʘ ʪʦʯʢʘ ʜʦ ʜʝʬʦʨʤʠʨʘʱʘʪʘ ʪʦʯʢʘ (ʚʭʦʜʷʱ 
ʧʘʨʘʤʝʪʲʨ A). ʇʦʣʫʯʝʥʠʪʝ ʩʪʦʡʥʦʩʪʠ ʩʝ ʪʨʘʥʩʣʠʨʘʪ ʚ ʥʦʚ ʜʦʤʝʡʥ12 (Remap Numbers), ʢʘʪʦ ʩʝ 
ʠʟʧʦʣʟʚʘ ʥʝʣʠʥʝʡʥʘ, ʛʨʘʬʠʯʥʘ ʪʨʘʥʩʬʦʨʤʘʮʠʷ (graph mapper) ʪʨʘʥʩʬʦʨʤʘʮʠʷ. ʊʘʢʘ 
ʧʦʣʫʯʝʥʠʪʝ ʩʪʦʡʥʦʩʪʠ ʩʝ ʠʟʧʦʣʟʚʘʪ ʟʘ ʘʤʧʣʠʪʫʜʘ (Amplitude) ʥʘ ʚʝʢʪʦʨ (Unit X) ʥʘ ʧʨʝʤʝʩʪʚʘʥʝ 
(Move) ʥʘ ʪʦʯʢʠʪʝ ʦʪ ʦʮʝʥʢʠʪʝ ʠ ʧʦʩʣʝʜʚʘʱʦ ʪʷʭʥʦ ʠʥʪʝʨʧʦʣʠʨʘʥʝ (Interpolate). ʈʝʟʫʣʪʘʪʲʪ ʦʪ 
ʘʣʛʦʨʠʪʲʤʘ (ʬʠʛ. 3.2) ʝ ʧʘʨʘʤʝʪʨʠʯʝʥ ʤʦʜʝʣ ʥʘ ʢʨʠʚʘ, ʢʦʷʪʦ ʝ ʦʧʨʝʜʝʣʝʥʘ ʦʪ ʥʘʯʘʣʥʘʪʘ 
ʦʪʩʝʯʢʘ, ʧʦʟʠʮʠʷʪʘ ʥʘ ʜʝʬʦʨʤʠʨʘʱʘʪʘ ʪʦʯʢʘ, ʚʠʜʘ ʥʘ ʛʨʘʬʠʯʥʠʷ ʪʨʘʥʩʬʦʨʤʘʪʦʨ ʠ ʟʘʜʘʜʝʥʠʪʝ 
ʛʨʘʥʠʮʠ ʥʘ ʜʝʬʦʨʤʘʮʠʷʪʘ.  
ʉʲʱʘʪʘ ʢʦʥʮʝʧʮʠʷ ʤʦʞʝ ʜʘ ʩʝ ʠʟʧʦʣʟʚʘ ʠ ʟʘ ʜʚʫʠʟʤʝʨʥʘ ʛʝʦʤʝʪʨʠʷ ʩ ʧʦʚʝʯʝ ʦʪ ʝʜʥʘ ʠ 
ʨʘʟʣʠʯʥʠ ʚʠʜʦʚʝ ʜʝʬʦʨʤʠʨʘʱʘ ʛʝʦʤʝʪʨʠʷ. ɺ ʪʦʟʠ ʘʣʛʦʨʠʪʲʤ ʥʘʯʘʣʥʠʷʪ ʧʘʨʘʤʝʪʲʨ ʦʪ ʦʪʩʝʯʢʘ 
ʝ ʟʘʤʝʥʝʥ ʩ ʧʦʚʲʨʭʥʠʥʘ (Surface) ʠ ʝ ʧʨʦʤʝʥʝʥ ʚʠʜʲʪ ʥʘ ʛʨʘʬʠʯʥʠʷ ʤʦʜʠʬʠʢʘʪʦʨ (Graph 
Mapper). ʇʦʣʫʯʝʥʠʪʝ ʩ ʠʥʪʝʨʧʦʣʠʨʘʥʝ ʥʘ ʪʦʯʢʠʪʝ ʢʨʠʚʠ ʩʘ ʠʟʧʦʣʟʚʘʥʠ ʦʪ ʢʦʤʧʦʥʝʥʪ ʟʘ 
ʩʲʟʜʘʚʘʥʝ ʥʘ ʧʦʚʲʨʭʥʠʥʘ ʦʪ ʩʝʯʝʥʠʷ (Loft). ʈʝʟʫʣʪʘʪʲʪ (ʬʠʛ. 3.3) ʝ ʥʦʚʘ ʧʦʚʲʨʭʥʠʥʘ, 
ʤʦʜʠʬʠʮʠʨʘʥʘ ʦʪ ʪʦʯʢʘʪʘ ʚʭʦʜʷʱ ʧʘʨʘʤʝʪʲʨ 
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ʌʠʛ. 3.3. ʈʝʟʫʣʪʘʪ ʦʪ ʘʣʛʦʨʠʪʲʤ ʟʘ ʤʦʜʠʬʠʮʠʨʘʥʝ ʥʘ ʧʦʚʲʨʭʥʠʥʘ ʯʨʝʟ ʢʦʥʪʨʦʣʥʘ ʪʦʯʢʘ 

ʇʦʜʦʙʥʠ ʣʦʛʠʢʠ, ʠʤʧʣʝʤʝʥʪʠʨʘʥʠ ʩ ʙʘʟʦʚʠ ʢʦʤʧʦʥʝʥʪʠ, ʥʘʤʠʨʘʪ ʩʚʦʝʪʦ ʧʨʠʣʦʞʝʥʠʝ ʚ 
ʨʘʟʣʠʯʥʠ ʧʦ ʤʘʱʘʙ ʠ ʩʲʱʥʦʩʪ ʜʠʟʘʡʥʝʨʩʢʠ ʟʘʜʘʯʠ. ɺʠʟʫʘʣʥʦʪʦ ʩʢʨʠʧʪʠʨʘʥʝ ʧʦʟʚʦʣʷʚʘ 
ʤʠʢʨʦʘʣʛʦʨʠʪʤʠʪʝ ʜʘ ʙʲʜʘʪ ʢʦʧʠʨʘʥʠ ʠ ʧʨʝʠʟʧʦʣʟʚʘʥʠ ʣʝʩʥʦ, ʢʘʪʦ ʩʘʤʦ ʩʝ ʧʨʦʤʝʥʷʪ 
ʚʭʦʜʷʱʠʪʝ ʧʘʨʘʤʝʪʨʠ ʚ ʪʷʭ. ɺ ʨʘʤʢʠʪʝ ʥʘ ʜʠʩʝʨʪʘʮʠʷʪʘ ʩʘ ʧʦʢʘʟʘʥʠ ʤʥʦʞʝʩʪʚʦ ʪʘʢʠʚʘ 
ʤʠʢʨʦʘʣʛʦʨʠʪʤʠ, ʢʦʠʪʦ ʧʦ ʩʲʱʥʦʩʪʪʘ ʩʠ ʩʘ ʠ ʤʠʢʨʦʩʪʨʘʪʝʛʠʠ ʟʘ ʧʨʠʣʦʞʝʥʠʝ ʥʘ 
ʘʣʛʦʨʠʪʤʠʯʥʦʪʦ ʤʦʜʝʣʠʨʘʥʝ.  
 
3.2.3. ʂʦʤʧʣʝʢʩʥʠ ʘʣʛʦʨʠʪʤʠ 

 
ʉʲʚʢʫʧʥʦʩʪʪʘ ʦʪ ʤʥʦʞʝʩʪʚʦ ʤʠʢʨʦ- ʠ ʙʘʟʦʚʠ ʘʣʛʦʨʠʪʤʠ, ʩʲʟʜʘʚʘʱʘ ʪʲʨʩʝʥʠ ʨʝʟʫʣʪʘʪʠ ʦʪ 
ʜʠʟʘʡʥʝʨʩʢʠʷ ʧʨʦʮʝʩ, ʩʝ ʦʧʨʝʜʝʣʷ ʢʘʪʦ ʢʦʤʧʣʝʢʩʝʥ ʘʣʛʦʨʠʪʲʤ ʠʣʠ ʦʱʝ ʜʝʬʠʥʠʮʠʷ ʥʘ 
ʦʧʨʝʜʝʣʝʥ ʜʠʟʘʡʥ. ʂʦʤʧʣʝʢʩʥʠʪʝ ʘʣʛʦʨʠʪʤʠ ʤʦʛʘʪ ʜʘ ʜʘʚʘʪ ʤʥʦʞʝʩʪʚʦ ʨʘʟʣʠʯʥʠ ʨʝʟʫʣʪʘʪʠ, 
ʥʝʦʙʭʦʜʠʤʠ ʚ ʜʠʟʘʡʥʝʨʩʢʠʷ ʧʨʦʮʝʩ ï ʦʪ ʢʦʥʮʝʧʪʫʘʣʥʦ ʚʠʟʫʘʣʠʟʠʨʘʥʝ ʜʦ ʨʘʙʦʪʥʠ ʯʝʨʪʝʞʠ ʟʘ 
ʠʟʧʲʣʥʝʥʠʝ ʥʘ ʜʠʟʘʡʥʘ. ɺ ʪʷʭ ʩʝ ʥʘʙʣʶʜʘʚʘ ʦʧʨʝʜʝʣʝʥʘ ʡʝʨʘʨʭʠʷ ʚʲʚ ʬʦʨʤʦʦʙʨʘʟʫʚʘʥʝʪʦ ʠ 
ʩʲʦʪʚʝʪʥʦ ʚ ʧʦʩʪʨʦʷʚʘʥʝʪʦ ʠʤ, ʢʦʷʪʦ ʤʦʞʝ ʜʘ ʩʝ ʨʘʟʚʠʚʘ ʚ ʜʚʝ ʧʦʩʦʢʠ ï ʦʪ ʪʦʯʢʠ ʢʲʤ 
ʧʦʚʲʨʭʥʠʥʠ ʠ ʦʙʝʤʠ, ʠ ʦʙʨʘʪʥʦʪʦ. ɹʘʟʦʚʠʪʝ ʛʝʦʤʝʪʨʠʠ ʩʣʫʞʘʪ ʢʘʪʦ ʚʭʦʜʷʱʠ ʜʘʥʥʠ ʟʘ 
ʤʠʢʨʦʘʣʛʦʨʠʪʤʠ ʠ ʠʟʚʣʠʯʘʥʝʪʦ ʥʘ ʙʘʟʦʚʠ ʛʝʦʤʝʪʨʠʠ ʦʪ ʢʦʤʧʣʝʢʩʥʠ ʪʘʢʠʚʘ ʩʣʫʞʠ ʟʘ 
ʥʘʜʛʨʘʞʜʘʥʝ ʥʘ ʘʣʛʦʨʠʪʲʤʘ ʠ ʥʝʛʦʚʦʪʦ ʨʘʟʢʣʦʥʷʚʘʥʝ ʚ ʟʘʚʠʩʠʤʦʩʪ ʦʪ ʪʲʨʩʝʥʠʪʝ ʢʨʘʡʥʠ 
ʨʝʟʫʣʪʘʪʠ. ʀʟʚʣʠʯʘʥʝʪʦ ʥʘ ʙʘʟʦʚʠ ʛʝʦʤʝʪʨʠʠ ʦʪ ʪʘʢʠʚʘ ʩ ʧʦ-ʚʠʩʦʢʘ ʡʝʨʘʨʭʠʷ ʩʝ ʦʩʲʱʝʩʪʚʷʚʘ 
ʯʨʝʟ ʢʦʤʧʦʥʝʥʪʠ ʟʘ ʜʝʢʦʥʩʪʨʫʠʨʘʥʝ ʥʘ ʛʝʦʤʝʪʨʠʷʪʘ ʥʘ ʩʲʩʪʘʚʥʠ ʝʣʝʤʝʥʪʠ: ʪʦʯʢʘ ʥʘ 
ʢʦʦʨʜʠʥʘʪʠ; ʢʨʠʚʘ ʥʘ ʩʝʛʤʝʥʪʠ ʠ/ʠʣʠ ʢʦʥʪʨʦʣʥʠ ʪʦʯʢʠ; ʧʦʚʲʨʭʥʠʥʘ ʥʘ ʢʦʥʪʨʦʣʥʠ ʢʨʠʚʠ; ʦʙʝʤʠ 
ʥʘ ʧʦʚʲʨʭʥʠʥʠ, ʢʦʥʪʫʨʠ ʠ ʚʝʨʪʝʢʩʠ. ʊʘʢʘ ʧʦʣʫʯʝʥʠʪʝ ʜʘʥʥʠ ʩʝ ʠʟʧʦʣʟʚʘʪ ʟʘ ʚʭʦʜʷʱʠ ʧʘʨʘʤʝʪʨʠ 
ʟʘ ʨʘʟʣʠʯʥʠ ʤʠʢʨʦʘʣʛʦʨʠʪʤʠ, ʢʦʠʪʦ ʠʟʛʨʘʞʜʘʪ ʢʦʤʧʣʝʢʩʥʠʪʝ ʘʣʛʦʨʠʪʤʠ. ɺ ʧʨʘʢʪʠʢʘʪʘ 
ʭʘʨʘʢʪʝʨʥʦ ʟʘ ʢʦʤʧʣʝʢʩʥʠʪʝ ʘʣʛʦʨʠʪʤʠ ʝ, ʯʝ ʪʝ ʯʝʩʪʦ ʩʝ ʨʘʟʢʣʦʥʷʚʘʪ ʠ ʦʙʨʘʟʫʚʘʪ ʩʣʦʞʥʠ 
ʤʨʝʞʠ ʦʪ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʠ ʧʘʨʘʤʝʪʨʠ. ʊʦʚʘ ʚʦʜʠ ʩʣʝʜ ʩʝʙʝ ʩʠ ʧʨʦʙʣʝʤʠ ʧʨʠ ʚʠʟʫʘʣʥʦʪʦ 
ʩʪʨʫʢʪʫʨʠʨʘʥʝ ʥʘ ʩʢʨʠʧʪʦʚʝʪʝ ʠ ʯʝʪʠʤʦʩʪʪʘ ʥʘ ʘʣʛʦʨʠʪʤʠʪʝ, ʟʘʪʦʚʘ ʝ ʥʘʡ-ʝʬʝʢʪʠʚʥʦ 
ʧʦʜʨʝʞʜʘʥʝʪʦ ʥʘ ʢʦʤʧʦʥʝʥʪʠʪʝ ʚ ʛʨʫʧʠ ʦʪ ʤʠʢʨʦʘʣʛʦʨʠʪʤʠ ʠ ʷʩʥʦʪʦ ʨʘʟʛʨʘʥʠʯʘʚʘʥʝ ʥʘ 
ʨʘʟʣʠʯʥʠʪʝ ʬʫʥʢʮʠʠ. ʅʷʤʘ ʦʛʨʘʥʠʯʝʥʠʝ ʚ ʢʦʤʧʣʝʢʩʥʦʩʪʪʘ ʠ ʙʨʦʷ ʢʦʤʧʦʥʝʥʪʠ ʚ ʢʦʤʧʣʝʢʩʥʠʪʝ 
ʘʣʛʦʨʠʪʤʠ, ʥʦ ʝ ʚʘʞʥʦ ʜʘ ʩʝ ʩʣʝʜʠ ʚʨʝʤʝʪʦ ʟʘ ʪʷʭʥʦʪʦ ʢʘʣʢʫʣʠʨʘʥʝ, ʪʲʡ ʢʘʪʦ ʧʨʠ ʤʦʜʝʣʠ ʩ 
ʛʦʣʷʤ ʙʨʦʡ ʛʝʦʤʝʪʨʠʠ ʚ ʪʷʭ ʧʨʦʤʷʥʘʪʘ ʚ ʧʘʨʘʤʝʪʨʠʪʝ ʤʦʞʝ ʜʘ ʦʪʥʝʤʘ ʧʨʝʢʘʣʝʥʦ ʤʥʦʛʦ ʚʨʝʤʝ. 
ʂʦʣʢʦʪʦ ʧʦ ʚ ʥʘʯʘʣʦʪʦ ʥʘ ʘʣʛʦʨʠʪʲʤʘ ʩʝ ʥʘʤʠʨʘ ʝʜʠʥ ʧʘʨʘʤʝʪʲʨ, ʪʦʣʢʦʚʘ ʧʦʚʝʯʝ ʚʨʝʤʝ 
ʦʪʥʝʤʘ ʢʘʣʢʫʣʠʨʘʥʝʪʦ ʥʘ ʧʨʦʤʷʥʘ ʚ ʥʝʛʦ. 
 
3.3. ɺʠʜʦʚʝ ʘʣʛʦʨʠʪʤʠ ʩʧʦʨʝʜ ʧʨʝʜʥʘʟʥʘʯʝʥʠʝʪʦ 
 




