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ʄʘʡʢʣ ɼ'ʕʨʨʠʢʦ. çʄʠʨʳ ʟʚʫʢʘè: ʠʥʜʠ-ʠʛʨʳ, ʧʨʦʮʝʜʫʨʥʦʩʪʴ  

ʠ ʵʩʪʝʪʠʢʘ ʧʦʷʚʣʝʥʠʷ (ʧʝʨʝʚʦʜ ʩ ʘʥʛʣʠʡʩʢʦʛʦ) 

ɸ.ʅ. ʃʠʧʦʚ 

ʀʥʩʪʠʪʫʪ ʬʠʣʦʩʦʬʠʠ ʈɸʅ (ʩʝʢʪʦʨ ʵʩʪʝʪʠʢʠ), ʈʦʩʩʠʡʩʢʘʷ ʬʝʜʝʨʘʮʠ ̫
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ʇʝʨʝʚʦʜ ʚʳʧʦʣʥʝʥ ʧʦ ʠʟʜʘʥʠʶ: Michael D'Errico. Worlds of Sound: Indie Games, Proceduralism, 

and the Aesthetics of Emergence // Music, Sound, and the Moving Image.Volume 9. ˉ 2. 2015. P. 

191-206. DOI: 10.3828/msmi.2015.13 (ʄʘʡʢʣ ɼ'ʕʨʨʠʢʦ. çʄʠʨʳ ʟʚʫʢʘè: ʠʥʜʠ-ʠʛʨʳ, 

ʧʨʦʮʝʜʫʨʥʦʩʪʴ ʠ ʵʩʪʝʪʠʢʘ ʧʦʷʚʣʝʥʠʷ // ʄʫʟʳʢʘ, ʟʚʫʢ ʠ ʜʚʠʞʫʱʠʡʩʷ ʦʙʨʘʟ (ʦʥ-ʣʘʡʥ ʞʫʨʥʘʣ). 

ʊʦʤ 9, ˉ. 2. 2015. ʉ. 191-206. DOI: 10.3828/msmi.2015.13) 

ɸʥʥʦʪʘʮʠʷ: ɺ ʧʝʨʚʳʝ ʜʝʩʷʪʠʣʝʪʠʷ XXI ʚʝʢʘ ʢʫʣʴʪʫʨʘ çʠʥʜʠè (indie ð ʩʦʢʨʘʱʝʥʠʝ ʦʪ ʘʥʛʣ. 

independent ð ʢʫʣʴʪʫʨʘ, ʚʢʣʶʯʘʶʱʘʷ ʚ ʩʝʙʷ ʢʦʤʧʴʶʪʝʨʥʳʝ, ʤʝʜʠʘ ʠ ʚʠʜʝʦʠʛʨʳ, ʤʫʟʳʢʫ ʠ ʪ.ʜ.) 

ʩʪʘʣʘ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤ ʜʝʩʢʨʠʧʪʦʨʦʤ ʠʛʨʦʚʦʡ ʢʫʣʴʪʫʨʳ, ʩʦʩʪʦʷʱʠʤ ʠʟ 

ʨʘʟʨʘʙʦʪʯʠʢʦʚ, ʠʛʨʦʢʦʚ ʠ ʜʠʩʪʨʠʙʴʶʪʦʨʦʚ, ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʭ ʚ ʩʦʟʜʘʥʠʠ ʘʣʴʪʝʨʥʘʪʠʚʳ ʪʦʤʫ, 

ʯʪʦ ʨʘʩʩʤʘʪʨʠʚʘʣʦʩʴ ʢʘʢ ʥʘʩʳʱʝʥʥʳʡ, ʥʝ ʚʜʦʭʥʦʚʣʝʥʥʳʡ ʠ ʢʦʨʧʦʨʘʪʠʚʠʟʠʨʦʚʘʥʥʳʡ ʠʛʨʦʚʦʡ 

ʨʳʥʦʢ. ɺ ʪʦ ʚʨʝʤʷ ʢʘʢ ʚ ʜʚʠʞʝʥʠʠ çindieè ʯʘʩʪʦ ʫʪʚʝʨʞʜʘʶʪ, ʯʪʦ ʦʥʦ ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ 

ʧʦʷʚʣʝʥʠʶ ʥʦʚʦʛʦ ʤʝʥʪʘʣʠʪʝʪʘ çDIY» («DIY ð Do It Yourself, ʠʣʠ ð çʩʜʝʣʘʡ ʩʘʤè) ʚ ʜʠʟʘʡʥʝ ʠ 

ʧʨʘʢʪʠʢʝ ʠʛʨ ʠ ʠʥʪʝʨʘʢʪʠʚʥʳʭ ʩʨʝʜʩʪʚ ʤʘʩʩʦʚʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʵʩʪʝʪʠʢʘ ʠ ʪʝʭʥʠʯʝʩʢʠʝ 

ʧʨʘʢʪʠʢʠ, ʩʪʦʷʱʠʝ ʟʘ ʵʪʦʡ ʢʫʣʴʪʫʨʦʡ, ʠʤʝʶʪ ʩʠʣʴʥʦʝ ʩʭʦʜʩʪʚʦ ʩ ʚʳʯʠʩʣʠʪʝʣʴʥʳʤʠ ʬʦʨʤʘʤʠ 

ʠʩʢʫʩʩʪʚʘ ʠ ʤʫʟʳʢʠ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʛʦ ʢʦʥʮʘ ʍʍ ʩʪʦʣʝʪʠʷ. ʅʘʩʪʦʷʱʝʝ ʵʩʩʝ, ʧʨʝʜʩʪʘʚʣʷʶʱʝʝ 

ʩʦʙʦʡ ʧʝʨʝʚʦʜ ʥʘʫʯʥʦʡ ʩʪʘʪʴʠ, ʚ ʦʧʨʝʜʝʣʝʥʥʦʤ ʩʤʳʩʣʝ ʚʳʨʘʚʥʠʚʘʝʪ ʵʩʪʝʪʠʢʫ ʠ ʪʚʦʨʯʝʩʢʫʶ 

ʧʨʘʢʪʠʢʫ ʠʥʜʠ-ʜʠʟʘʡʥʝʨʦʚ ʩ ʪʨʘʜʠʮʠʷʤʠ çʛʝʥʝʨʘʪʠʚʥʦʛʦè ʠʩʢʫʩʩʪʚʘ ʠ ʤʫʟʳʢʠ ʢʦʥʮʘ ʍʍ ʚʝʢʘ. 

ɸʚʪʦʨ ʩʪʘʪʴʠ ʘʥʘʣʠʟʠʨʫʝʪ ʰʠʨʦʢʠʡ ʤʫʟʳʢʘʣʴʥʳʡ ʧʦʚʦʨʦʪ, ʧʨʦʠʟʦʰʝʜʰʠʡ ʚ ʠʛʨʦʚʦʡ ʢʫʣʴʪʫʨʝ, 

ʚ ʢʦʪʦʨʦʡ ʟʚʫʢ ʩʪʘʥʦʚʠʪʩʷ ʦʩʥʦʚʥʳʤ ʤʝʭʘʥʠʢʦʤ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ çʧʨʦʮʝʜʫʨʥʦʡè ʠ 

ʛʝʥʝʨʘʪʠʚʥʦʡ ʵʩʪʝʪʠʢʠ ʚ ʦʩʥʦʚʝ ʨʘʟʣʠʯʥʳʭ ʬʦʨʤ ʮʠʬʨʦʚʦʛʦ ʠʩʢʫʩʩʪʚʘ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʚ ʩʪʘʪʴʝ 

ʧʨʝʜʩʪʘʚʣʝʥ ʥʝ ʪʦʣʴʢʦ ʦʪʯʝʪ ʦ ʪʦʤ, ʢʘʢ ʟʚʫʢʦʚʦʝ ʠ ʤʫʟʳʢʘʣʴʥʦʝ ʦʬʦʨʤʣʝʥʠʝ ʧʦʤʦʛʣʦ 

ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʪʴ ʣʫʜʠʯʝʩʢʠʝ, ʠʣʠ ʩʢʨʳʪʳʝ ʨʝʤʠʥʠʩʮʝʥʮʠʠ ʠʥʪʝʨʝʩʦʚ ʠʛʨʦʚʦʛʦ ʜʚʠʞʝʥʠʷ, 

ʧʦʨʦʞʜʘʝʤʦʛʦ ʷʟʳʢʦʚʦʡ ʠʛʨʦʡ ʫʩʣʦʚʥʦʛʦ ʤʠʨʘ çʠʥʜʠè ʚ ʧʝʨʚʳʝ ʜʝʩʷʪʠʣʝʪʠʷ XXI ʚʝʢʘ, ʥʦ ʠ 

ʪʝʦʨʝʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ, ʘʜʝʢʚʘʪʥʘʷ ʧʦʥʠʤʘʥʠʶ ʚʟʘʠʤʦʩʚʷʟʠ ʤʝʞʜʫ ʠʥʪʝʨʘʢʪʠʚʥʳʤʠ ʩʠʩʪʝʤʘʤʠ, 

ʤʫʟʳʢʘʣʴʥʳʤ ʠ ʟʚʫʢʦʚʳʤ ʩʤʳʩʣʦʤ, ʘ ʪʘʢʞʝ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʤ ʦʧʳʪʦʤ ʢʘʢ ʚ ʠʛʨʘʭ, ʪʘʢ ʠ ʚ 

ʮʠʬʨʦʚʳʭ ʧʣʘʪʬʦʨʤʘʭ ʚ ʙʦʣʝʝ ʰʠʨʦʢʦʤ ʩʤʳʩʣʝ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʠʛʨʦʚʘʷ ʢʫʣʴʪʫʨʘ çʠʥʜʠè, ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ, 

ʢʨʠʪʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʜʠʟʘʡʥʘ, ʧʨʦʮʝʜʫʨʥʳʝ ʩʨʝʜʩʪʚʘ ʤʘʩʩʦʚʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʵʩʪʝʪʠʢʘ, 

ʤʫʟʳʢʦʚʝʜʝʥʠʝ, ʵʩʪʝʪʠʢʘ ʤʝʜʠʘ-ʜʠʟʘʡʥʘ, çʚʳʯʠʩʣʠʪʝʣʴʥʳʝ ʬʦʨʤʳ ʠʩʢʫʩʩʪʚʘè, ʛʝʥʝʨʘʪʠʚʥʘʷ 

ʵʩʪʝʪʠʢʘ, ʛʝʥʝʨʠʨʦʚʘʥʠʝ ʧʨʦʮʝʜʫʨʥʦʛʦ ʢʦʥʪʝʥʪʘ, ʪʝʭʥʠʯʝʩʢʠʝ ʩʪʨʫʢʪʫʨʳ ʠʥʪʝʨʘʢʪʠʚʥʦʡ 

ʩʠʩʪʝʤʳ 
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ʂʫʣʴʪʫʨʘ ʠ ʪʝʭʥʦʣʦʛʠʠ, ʊʦʤ 5, ˉ 3   

ʕʪʦ ʵʩʩʝ ʙʳʣʦ ʥʘʧʠʩʘʥʦ ʚ ʪʦ ʚʨʝʤʷ, ʢʦʛʜʘ ʝʛʦ ʘʚʪʦʨ ʨʘʙʦʪʘʣ ʟʚʫʢʦʨʝʞʠʩʩʝʨʦʤ ʚ 

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʛʨʫʧʧʝ ʧʦ ʤʫʣʴʪʠʢʘʤʧʫʩʘʤ çRomeLabè, ʙʘʟʠʨʫʶʱʝʡʩʷ ʚ ʎʝʥʪʨʝ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʂʘʣʠʬʦʨʥʠʡʩʢʦʛʦ ʋʥʠʚʝʨʩʠʪʝʪʘ ʚ ʃʦʩ-ɸʥʜʞʝʣʝʩʝ. ɺ ʧʨʦʝʢʪʝ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʪʝʭʥʦʣʦʛʠʷ ʤʥʦʛʦʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʭ ʚʠʜʝʦʠʛʨ çUnity 3Dè ʜʣʷ ʠʟʫʯʝʥʠʷ ʚʟʘʠʤʦʩʚʷʟʠ 

ʤʝʞʜʫ ʠʩʪʦʨʠʯʝʩʢʠʤʠ ʷʚʣʝʥʠʷʤʠ ʠ ʧʨʦʩʪʨʘʥʩʪʚʘʤʠ, ʠ ʤʝʩʪʘʤʠ ɼʨʝʚʥʝʛʦ ʈʠʤʘ. ɹʦʣʝʝ ʧʦʜʨʦʙʥʘʷ 

ʠʥʬʦʨʤʘʮʠʷ ʦ ʧʨʦʝʢʪʝ ʜʦʩʪʫʧʥʘ ʥʘ ʩʘʡʪʝ: http://romelab.etc.ucla.edu/. ɼʦʧʦʣʥʠʪʝʣʴʥʫʶ 

ʠʥʬʦʨʤʘʮʠʶ ʦ ʮʠʬʨʦʚʳʭ ʛʫʤʘʥʠʪʘʨʥʳʭ ʧʨʦʝʢʪʘʭ ʄʘʡʢʣʘ ʜ'ʕʨʨʠʢʦ ʤʦʞʥʦ ʥʘʡʪʠ ʥʘ ʩʘʡʪʝ 

http://www.derricomusic.com/. 

1. ɺʚʝʜʝʥʠʝ: ʟʚʫʢʦʚʦʝ ʦʬʦʨʤʣʝʥʠʝ, ʧʨʦʮʝʜʫʨʥʳʝ ʤʝʜʠʘ ʠ ʛʝʥʝʨʘʪʠʚʥʘʷ ʵʩʪʝʪʠʢʘ  

ɺ ʧʝʨʚʳʝ ʜʝʩʷʪʠʣʝʪʠʷ XXI ʚʝʢʘ ʢʫʣʴʪʫʨʘ çʠʥʜʠè ʩʪʘʣʘ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤ 

ʜʝʩʢʨʠʧʪʦʨʦʤ ʠʛʨʦʚʦʡ ʢʫʣʴʪʫʨʳ, ʚʢʣʶʯʘʶʱʠʤ ʨʘʟʨʘʙʦʪʯʠʢʦʚ, ʠʛʨʦʢʦʚ ʠ ʜʠʩʪʨʠʙʴʶʪʦʨʦʚ, 

ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʭ ʚ ʩʦʟʜʘʥʠʠ ʘʣʴʪʝʨʥʘʪʠʚʳ ʪʦʤʫ, ʯʪʦ ʩʯʠʪʘʣʦʩʴ ʧʨʦʧʠʪʘʥʥʳʤ, ʥʝ ʚʜʦʭʥʦʚʣʝʥʥʳʤ 

ʠ ʢʦʨʧʦʨʘʪʠʚʠʟʠʨʦʚʘʥʥʳʤ ʠʛʨʦʚʳʤ ʨʳʥʢʦʤ. 

ʈʦʩʪ ʵʩʪʝʪʠʢʠ çindieè ʧʦʩʣʝʜʦʚʘʣ ʟʘ ʨʷʜʦʤ ʧʘʨʘʣʣʝʣʴʥʳʭ ʩʦʮʠʘʣʴʥʳʭ ʠ ʪʝʭʥʠʯʝʩʢʠʭ 

ʨʘʟʨʘʙʦʪʦʢ ʚ ʦʙʣʘʩʪʠ ʠʛʨ, ʚʢʣʶʯʘʷ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʞʝʩʪʠʢʫʣʷʮʠʦʥʥʳʭ ʢʦʥʪʨʦʣʣʝʨʦʚ, ʪʘʢʠʭ ʢʘʢ 

çWiimoteè ʠ çXbox Kinectè (Barr et al, 2007); ʠʛʨ ʚ ʩʪʠʣʝ çʧʝʩʦʯʥʠʮʳè ʩ ʦʪʢʨʳʪʳʤ ʤʠʨʦʤ, ʪʘʢʠʭ 

ʢʘʢ ʧʦʧʫʣʷʨʥʘʷ çMinecraftè (2009); ʧʦʩʪʦʷʥʥʦ ʨʘʩʰʠʨʷʶʱʝʛʦʩʷ ʨʳʥʢʘ çʢʘʟʫʘʣʴʥʳʭè ʤʦʙʠʣʴʥʳʭ 

ʠʛʨ (Juul, 2010) ʠ ʨʘʩʪʫʱʝʛʦ ʩʦʦʙʱʝʩʪʚʘ ʨʘʟʨʘʙʦʪʯʠʢʦʚ ʠ ʜʠʩʪʨʠʙʴʶʪʦʨʦʚ ʣʶʙʠʪʝʣʴʩʢʠʭ ʠʛʨ. 

ʗʚʣʷʷʩʴ ʥʘʙʦʨʦʤ ʵʩʪʝʪʠʯʝʩʢʠʭ ʠ ʪʝʭʥʠʯʝʩʢʠʭ ʧʨʘʢʪʠʢ, ʧʨʠʤʝʥʷʝʤʳʭ ʜʠʟʘʡʥʝʨʘʤʠ ʠ 

ʨʘʟʨʘʙʦʪʯʠʢʘʤʠ ʠʛʨ, ʣʝʡʙʣ çindieè ʠʩʧʦʣʴʟʦʚʘʣ ʠ ʚʳʜʚʠʛʘʣ ʥʘ ʧʝʨʚʳʡ ʧʣʘʥ ʢʣʶʯʝʚʳʝ ʦʩʦʙʝʥʥʦʩʪʠ 

ʚʠʜʝʦʠʛʨ ʚ ʧʝʨʚʳʝ ʜʝʩʷʪʠʣʝʪʠʷ XXI ʚʝʢʘ, ʚʢʣʶʯʘʷ ʜʠʥʘʤʠʯʝʩʢʦʝ ʦʢʨʫʞʘʶʱʝʝ ʟʚʫʯʘʥʠʝ, 

ʢʦʤʧʴʶʪʝʨʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʝʩʪʝʩʪʚʝʥʥʦʡ ʵʢʦʣʦʛʠʠ ʠ ʬʦʢʫʩ ʥʘ ʠʛʨʦʚʦʡ ʤʝʭʘʥʠʢʝ, ʚ ʦʪʣʠʯʠʝ ʦʪ 

ʚʠʟʫʘʣʴʥʦʡ ʪʦʯʥʦʩʪʠ ʠʣʠ ʧʦʚʝʩʪʚʦʚʘʪʝʣʴʥʦʡ ʩʣʦʞʥʦʩʪʠ.  

ɺ ʩʦʚʦʢʫʧʥʦʩʪʠ ʵʪʠ ʢʫʣʴʪʫʨʥʳʝ, ʵʩʪʝʪʠʯʝʩʢʠʝ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʩʜʚʠʛʠ ʦʧʨʝʜʝʣʷʶʪ 

ʩʧʦʩʦʙʳ, ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʳʭ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ, ʥʝʟʘʚʠʩʠʤʳʝ ʠʣʠ ʘʣʴʪʝʨʥʘʪʠʚʥʳʝ ʧʦʜʭʦʜʳ ʢ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʶ ʠʛʨ ʨʝʘʣʠʟʫʶʪ ʮʠʬʨʦʚʫʶ ʵʩʪʝʪʠʢʫ, ʪʠʧʠʯʥʫʶ ʜʣʷ ʢʨʫʧʥʦʤʘʩʰʪʘʙʥʳʭ ʩʪʫʜʠʡʥʳʭ 

ʨʘʟʨʘʙʦʪʦʢ, ʠ ʚ ʪʦ ʞʝ ʚʨʝʤʷ ʧʳʪʘʶʪʩʷ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʪʴ ʩʚʦʠ ʤʝʣʢʦʤʘʩʰʪʘʙʥʳʝ ʧʨʝʜʣʦʞʝʥʠʷ ʦʪ 

ʧʨʝʜʣʦʞʝʥʠʡ ʢʨʫʧʥʳʭ ʢʦʤʧʘʥʠʡ-ʨʘʟʨʘʙʦʪʯʠʢʦʚ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ. 

ʉʫʱʝʩʪʚʫʶʱʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʦʙʣʘʩʪʠ ʠʛʨʦʚʦʛʦ ʜʠʟʘʡʥʘ ʧʦʟʚʦʣʠʣʠ ʧʨʦʚʝʩʪʠ ʧʦʣʝʟʥʳʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʟʘʠʤʦʩʚʷʟʠ ʤʝʞʜʫ ʵʩʪʝʪʠʢʦʡ ʠʥʜʠ-ʠʛʨ ʠ ʦʧʧʦʟʠʮʠʦʥʥʳʤʠ ʚʟʛʣʷʜʘʤʠ ʠʥʜʠ-

ʢʫʣʴʪʫʨʳ (Lipkin, 2012; Ruffino, 2012; Guevara-Villalobo,s 2011; Martin and Deuze, 2009). 

ɸʤʝʨʠʢʘʥʩʢʠʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴ ʚʠʜʝʦʠʛʨ ʗʥ ɹʦʛʦʩʪ ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʵʪʫ ʵʩʪʝʪʠʢʫ ʥʘ ʦʩʥʦʚʝ ʪʦʛʦ, ʯʪʦ 

ʦʥ ʦʧʠʩʳʚʘʝʪ ʢʘʢ çʧʨʦʮʝʜʫʘʣʠʩʪʠʯʝʩʢʠʡ ʩʪʠʣʴè ʠʛʨʦʚʦʛʦ ʜʠʟʘʡʥʘ, ʚʳʜʝʣʷʷ ʪʘʢʠʝ ʪʝʥʜʝʥʮʠʠ, ʢʘʢ 

ʦʨʠʝʥʪʘʮʠʷ ʥʘ ʧʨʦʮʝʩʩ ʠ ʠʥʪʨʦʩʧʝʢʮʠʶ, ʚʳʜʚʠʞʝʥʠʝ ʥʘ ʧʝʨʝʜʥʠʡ ʧʣʘʥ ʧʨʘʚʠʣ ʠ ʤʝʭʘʥʠʢʠ ʠʛʨʳ, ʘ 

ʪʘʢʞʝ ʘʙʩʪʨʘʢʮʠʶ ʚʠʟʫʘʣʴʥʦʛʦ ʩʦʜʝʨʞʘʥʠʷ (Bogost, 2009). 

ɺʝʨʦʷʪʥʦ, ʵʪʠ ʦʩʦʙʝʥʥʦʩʪʠ ʥʘʠʙʦʣʝʝ ʟʘʤʝʪʥʳ ʚ ʟʚʫʯʘʥʠʠ ʠʥʜʠ-ʠʛʨ, ʢʦʪʦʨʳʝ ʯʘʩʪʦ 

ʬʫʥʢʮʠʦʥʠʨʫʶʪ ʚ ʢʘʯʝʩʪʚʝ ʟʚʫʢʦʚʦʛʦ ʨʫʢʦʚʦʜʩʪʚʘ ʧʦ ʤʝʭʘʥʠʢʝ ʠʛʨʳ. ʆʜʥʘʢʦ, ʥʝʩʤʦʪʨʷ ʥʘ 

ʙʦʛʘʪʫʶ ʠʩʪʦʨʠʶ çʧʨʦʮʝʜʫʨʥʦʡè ʘʫʜʠʦ ʠ çʛʝʥʝʨʘʪʠʚʥʦʡè ʤʫʟʳʢʠ ʚ ʭʫʜʦʞʝʩʪʚʝʥʥʳʭ ʪʝʯʝʥʠʷʭ ʍʍ 

ʠ ʍʍI ʚʝʢʘ, ʚʦʧʨʦʩʳ, ʩʚʷʟʘʥʥʳʝ ʩʦ ʟʚʫʢʦʤ ʠ ʤʫʟʳʢʦʡ ʚ ʠʛʨʘʭ, ʟʘʤʝʪʥʦ ʦʪʩʫʪʩʪʚʫʶʪ ʚ ʜʠʩʢʫʩʩʠʷʭ, 

ʠʤʝʶʱʠʭ ʤʝʩʪʦ ʫ ɹʦʛʦʩʪʘ [1].  

ɼʝʡʩʪʚʠʪʝʣʴʥʦ, ʢʦʤʙʠʥʠʨʦʚʘʥʥʘʷ ʵʩʪʝʪʠʯʝʩʢʘʷ ʠ ʪʝʭʥʠʯʝʩʢʘʷ ʧʨʘʢʪʠʢʘ ʨʘʟʨʘʙʦʪʯʠʢʦʚ 

ʠʥʜʠ-ʠʛʨ ʠ ʟʚʫʢʦʨʝʞʠʩʩʝʨʦʚ ʝʱʝ ʥʝ çʪʝʦʨʝʪʠʟʠʨʦʚʘʥʘè ʫʯʝʥʳʤʠ ʚ ʦʙʣʘʩʪʠ ʤʫʟʳʢʠ ʠ ʩʨʝʜʩʪʚ 

ʤʘʩʩʦʚʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʜʘʞʝ ʝʩʣʠ ʠʛʨʦʢʠ ʠ ʫʯʝʥʳʝ ʧʦʥʠʤʘʶʪ ʟʚʫʢʦʚʳʝ ʠ ʤʫʟʳʢʘʣʴʥʳʝ ʘʩʧʝʢʪʳ 

ʪʘʢʦʡ ʧʨʘʢʪʠʢʠ ʢʘʢ ʚʘʞʥʝʡʰʠʝ ʵʣʝʤʝʥʪʳ ʢʘʢ ʚ ʧʨʦʮʝʩʩʫʘʣʴʥʦʤ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʠʛʨ, ʪʘʢ ʠ ʚ 

ʜʠʩʢʫʩʩʠʷʭ ʦ ʟʥʘʯʝʥʠʠ ʠʛʨʦʚʦʡ ʢʫʣʴʪʫʨʳ ʠʥʜʠ. 

ɹʣʘʛʦʜʘʨʷ ʘʥʘʣʠʟʫ ʟʚʫʢʦʚʦʛʦ ʜʠʟʘʡʥʘ ʚ ʪʘʢʠʭ ʠʛʨʘʭ, ʢʘʢ çFract OSCè (2014) ʠ çProteusè 

(2011), ʵʪʦ ʵʩʩʝ ʚʳʨʘʚʥʠʚʘʝʪ ʵʩʪʝʪʠʢʫ ʠ ʪʚʦʨʯʝʩʢʫʶ ʧʨʘʢʪʠʢʫ ʜʠʟʘʡʥʝʨʦʚ ʠʛʨ ʚ ʠʥʜʠ-ʠʛʨʦʚʦʛʦ 

ʩʦʦʙʱʝʩʪʚʘ ʩ ʪʨʘʜʠʮʠʷʤʠ ʛʝʥʝʨʘʪʠʚʥʦʛʦ ʠʩʢʫʩʩʪʚʘ ʠ ʤʫʟʳʢʠ ʢʦʥʮʘ ʍʍ ʚʝʢʘ [2]. ʇʨʠ ʵʪʦʤ ʷ 

ʦʯʝʨʯʠʚʘʶ ʙʦʣʝʝ ʰʠʨʦʢʠʡ ʤʫʟʳʢʘʣʴʥʳʡ ʧʦʚʦʨʦʪ, ʧʨʦʠʟʦʰʝʜʰʠʡ ʚ ʠʛʨʦʚʦʡ ʢʫʣʴʪʫʨʝ, ʚ ʢʦʪʦʨʦʤ 

ʟʚʫʢ ʩʪʘʥʦʚʠʪʩʷ ʦʩʥʦʚʥʳʤ ʤʝʭʘʥʠʢʦʤ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʧʨʦʮʝʩʩʫʘʣʴʥʦʡ ʠ ʛʝʥʝʨʘʪʠʚʥʦʡ ʵʩʪʝʪʠʢʠ, 

ʣʝʞʘʱʝʡ ʚ ʦʩʥʦʚʝ ʨʘʟʣʠʯʥʳʭ ʬʦʨʤ ʮʠʬʨʦʚʦʛʦ ʠʩʢʫʩʩʪʚʘ.  




