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Raspberry Pi ̘̑́̔̎́̑ 

ˠ̮̐̏̈̎́̃́̆ȟ ̮̐̏̃̆̈̉̃́̆ ̉ ̮̐̏̋̑̆̓́̆ ˘̉̎̔̋̒ ̏ ̐̆̑́̓̉̃̎̏̄ ̒̉̒̓̆̍́ ̎́ ̘̑́̌̉̉̓̆ 

̘̎́̉̎̆ 

ʈʘʯʫʥʘʨʠ ʩʝ ʧʨʝʤʘ ʬʦʥ ʅʦʿʤʘʥʦʚʦʤ ʤʦʜʝʣʫ ʩʘʩʪʦʿʝ ʦʜ ʧʨʦʮʝʩʦʨʘ, ʤʝʤʦʨʠʿʝ ʠ 

ʫʣʘʟʥʦ-ʠʟʣʘʟʥʦʛ ʧʦʜʩʠʩʪʝʤʘ ʢʦʿʠ ʩʫ ʤʝʹʫʩʦʙʥʦ ʧʦʚʝʟʘʥʠ. ʋ ʤʝʤʦʨʠʿʠ ʩʝ, ʧʦʨʝʜ 

ʧʦʜʘʪʘʢʘ ʢʦʿʠ ʩʝ ʦʙʨʘʹʫʿʫ ʫ ʧʨʦʮʝʩʦʨʫ, ʩʢʣʘʜʠʰʪʝ ʠ ʧʨʦʛʨʘʤʠ ʩʘʩʪʘʚˀʝʥʠ ʦʜ ʥʠʟʘ 

ʝʣʝʤʝʥʪʘʨʥʠʭ ʠʥʩʪʨʫʢʮʠʿʘ. ʊʦʢʦʤ ʨʘʜʘ ʨʘʯʫʥʘʨʘ, ʧʦʜʘʮʠ ʠ ʧʨʦʛʨʘʤʠ ʩʝ ʧʨʝʥʦʩʝ 

ʠʟʤʝʹʫ ʤʝʤʦʨʠʿʝ ʠ ʧʨʦʮʝʩʦʨʘ. ɼʘʥʘʩ, ʧʦʨʝʜ ʩʪʦʥʠʭ, ʧʨʝʩʥʦʩʥʠʭ ʠ ʦʩʪʘʣʠʭ 

ʨʘʯʫʥʘʨʘ, ʧʦʩʪʦʿʝ ʠ ʨʘʟʣʠʯʠʪʠ ʚʠʰʝʥʘʤʝʥʩʢʠ ʫʨʝʹʘʿʠ ʢʦʿʠ ʩʫ ʧʨʘʚˀʝʥʠ ʫ ʩʢʣʘʜʫ 

ʩʘ ʬʦʥ ʅʦʿʤʘʥʦʚʦʤ ʘʨʭʠʪʝʢʪʫʨʦʤ, ʧʦʧʫʪ ʧʘʤʝʪʥʠʭ ʪʝʣʝʬʦʥʘ ʠ ʪʘʙʣʝʪʘ. 

ʅʘ ʪʨʞʠʰʪʫ ʩʝ ʧʦʯʝʪʢʦʤ 2012. ʛʦʜʠʥʝ ʧʦʿʘʚʠʦ ʨʘʯʫʥʘʨ Raspberry Pi ʢʦʿʠ 

ʟʘʜʦʚʦˀʘʚʘ ʩʚʝ ʢʨʠʪʝʨʠʿʫʤʝ ʨʘʯʫʥʘʨʘ ʬʦʥ ʅʦʿʤʘʥʦʚʦʛ ʪʠʧʘ. ʇʦʩʝʜʫʿʝ ʯʠʧ 

BCM2835 ʩʘ ARM11 ʧʨʦʮʝʩʦʨʦʤ ʠ RAM (ʝʥʛ. Random-Access Memory) ʤʝʤʦʨʠʿʫ, 

ʢʘʦ ʠ ʤʦʛʫ˂ʥʦʩʪ ʧʦʚʝʟʠʚʘˁʘ ʩʘ ʦʩʪʘʣʠʤ ʧʦʤʦ˂ʥʠʤ ʢʦʤʧʦʥʝʥʪʘʤʘ, ʯʘʢ ʠ ʦʥʠʤ 

ʥʝʩʪʘʥʜʘʨʜʥʠʤ ʧʨʝʢʦ GPIO (ʝʥʛ. General-Purpose Input/Output) ʧʦʨʪʘ. ʆʥʦ ʰʪʦ ʛʘ 

ʯʠʥʠ ʠʥʪʝʨʝʩʘʥʪʥʠʤ ʿʝ ʜʘ ʿʝ ʫ ʧʠʪʘˁʫ ʨʘʯʫʥʘʨ ʦʧʰʪʝ ʥʘʤʝʥʝ ʧʨʠʩʪʫʧʘʯʘʥ ʧʦ ʮʝʥʠ, 

ʤʘʣʠʭ ʜʠʤʝʥʟʠʿʘ 8,6cm x 5,4cm x 1,7cm, ʩʘ ʤʦʛʫ˂ʥʦʰ˂ʫ ʧʨʠʢˀʫʯʠʚʘˁʘ 

ʥʝʩʪʘʥʜʘʨʜʥʝ ʦʧʨʝʤʝ. ʎʝʥʘ ʟʘʚʠʩʠ ʦʜ ʤʦʜʝʣʘ. ʅʘʩʪʘʥʘʢ ʨʘʯʫʥʘʨʘ Raspberry Pi 

ʠʤʘʦ ʿʝ ʟʘ ʮʠˀ ʧʨʦʤʦʮʠʿʫ ʨʘʯʫʥʘʨʩʢʠʭ ʥʘʫʢʘ ʢʦʜ ʤʣʘʜʠʭ. 

˚́̒̓́̎́̋ ̘̑́̔̎́̑́ 2ÁÓÐÂÅÒÒÙ 0É 

ʀʜʝʿʘ ʦ ʤʘʣʦʤ ʠ ʧʨʠʩʪʫʧʘʯʥʦʤ ʨʘʯʫʥʘʨʫ ʿʘʚʠʣʘ ʩʝ 2006. ʛʦʜʠʥʝ, ʢʘʜʘ ʩʫ ʈʦʙ 

ʄʫʣʠʥʩ, ɽʙʝʥ ɸʧʪʦʥ, ɷʝʢ ʃʘʥʛ ʠ ɸʣʘʥ ʄʘʿʢʨʦʬʪ ʩʘ ʋʥʠʚʝʨʟʠʪʝʪʘ ʫ ʂʝʤʙʨʠ˅ʫ 

ʧʦʩʪʘʣʠ ʟʘʙʨʠʥʫʪʠ ʥʠʚʦʦʤ ʧʨʝʜʟʥʘˁʘ ʩʪʫʜʝʥʘʪʘ ʢʦʿʠ ʩʫ ʩʝ ʧʨʠʿʘʚˀʠʚʘʣʠ ʟʘ 

ʨʘʯʫʥʘʨʩʢʝ ʥʘʫʢʝ. ɿʘ ʨʘʟʣʠʢʫ ʦʜ 1990. ʛʦʜʠʥʝ ʢʘʜʘ ʿʝ ʚʝ˂ʠʥʘ ʢʘʥʜʠʜʘʪʘ ʠʤʘʣʘ 

ʩʦʣʠʜʥʦ ʧʨʝʜʟʥʘˁʝ ʠʟ ʦʙʣʘʩʪʠ ʧʨʦʛʨʘʤʠʨʘˁʘ, 2000. ʛʦʜʠʥʝ ʿʝ ʧʨʦʩʝʯʘʥ ʢʘʥʜʠʜʘʪ 

ʠʤʘʦ ʤʘʣʦ ʟʥʘˁʘ ʦ ʧʨʦʛʨʘʤʠʨʘˁʫ. 

ɿʘʢˀʫʯʠʣʠ ʩʫ ʜʘ ʩʝ ʬʦʨʤʠʨʘʣʘ ʘʨʤʠʿʘ ʠʥʬʦʨʤʘʪʠʯʘʨʘ ʩʘ ʚʨʣʦ ʤʘʣʦ ʧʨʘʢʪʠʯʥʦʛ 

ʧʨʦʛʨʘʤʝʨʩʢʦʛ ʟʥʘˁʘ ʧʦʪʨʝʙʥʦʛ ʟʘ ʠʩʧʨʘʚʥʦ ʨʝʰʘʚʘˁʝ ʢʦʥʢʨʝʪʥʠʭ ʠʟʘʟʦʚʘ. ʆʥʠ 

ʩʫ ʠʤʘʣʠ ʠʩʢʫʩʪʚʘ ʫ ʢʦʨʠʰ˂ʝˁʫ ʢʫ˂ʥʦʛ ʨʘʯʫʥʘʨʘ ʠʣʠ ʢʦʥʟʦʣʝ ʟʘ ʠʛʨʫ ʠ ʟʘʙʘʚʫ. 

ʀʩʢʫʩʪʚʦ ʩʪʝʯʝʥʦ ʩʚʘʢʦʜʥʝʚʥʠʤ ʢʦʨʠʩʥʠʯʢʠʤ ʨʘʜʦʤ ʥʘ ʨʘʯʫʥʘʨʫ ʜʘʚʘʣʦ ʠʤ ʿʝ 

ʣʘʞʥʫ ʩʣʠʢʫ ʦ ʣʠʯʥʦʤ ʟʥʘˁʫ ʠʟ ʦʙʣʘʩʪʠ ʨʘʯʫʥʘʨʩʢʠʭ ʥʘʫʢʘ. ʇʨʝʪʭʦʜʥʝ ʛʝʥʝʨʘʮʠʿʝ 

ˠ̃̏̅ 
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ʫʯʠʣʝ ʩʫ ʧʨʦʛʨʘʤʠʨʘˁʝ ʥʘ ʣʝʛʝʥʜʘʨʥʠʤ ʉʧʝʢʪʨʫʤ, ʂʦʤʦʜʦʨ64 ʠʣʠ ɸʤʠʛʘ 

ʨʘʯʫʥʘʨʠʤʘ, ʢʦʿʠ ʩʫ ʦʩʠʤ ʤʦʛʫ˂ʥʦʩʪʠ ʟʘʙʘʚʝ ʦʙʝʟʙʝʹʠʚʘʣʠ ʠ ʩʦʣʠʜʥʦ ʦʢʨʫʞʝˁʝ ʟʘ 

ʧʠʩʘˁʝ ʧʨʚʠʭ ʧʨʦʛʨʘʤʘ. ɿʙʦʛ ʪʦʛʘ ʩʫ ʜʦʰʣʠ ʥʘ ʠʜʝʿʫ ʜʘ ʥʘʧʨʘʚʝ ʥʝʰʪʦ ʰʪʦ ʿʝ 

ʫʯʝʥʠʮʠʤʘ ʧʨʠʩʪʫʧʘʯʥʦ ʧʦ ʮʝʥʠ, ʘ ʧʨʫʞʘ ʦʢʨʫʞʝˁʝ ʩʧʨʝʤʥʦ ʟʘ ʧʠʩʘˁʝ ʧʨʦʛʨʘʤʘ. 

ʆʜ 2006. ʜʦ 2008. ʛʦʜʠʥʝ ʜʠʟʘʿʥʠʨʘʥʦ ʿʝ ʥʝʢʦʣʠʢʦ ʚʝʨʟʠʿʘ ʦʜ ʢʦʿʠʭ ʿʝ ʥʘʩʪʘʦ 

ʨʘʯʫʥʘʨ Raspberry Pi. ʂʘʜʘ ʩʫ ʩʝ 2008. ʛʦʜʠʥʝ ʧʦʿʘʚʠʣʠ ʧʨʦʮʝʩʦʨʠ ʢʦʿʠ ʩʫ ʤʦʛʣʠ ʜʘ 

ʩʝ ʢʦʨʠʩʪʝ ʟʘ ʤʦʙʠʣʥʝ ʫʨʝʹʘʿʝ, ʧʨʠʩʪʫʧʘʯʥʠ ʧʦ ʮʝʥʠ ʠ ʜʦʚʦˀʥʦ ʩʥʘʞʥʠ ʜʘ 

ʦʙʝʟʙʝʜʝ ʜʦʙʨʫ ʧʦʜʨʰʢʫ ʛʨʘʬʠʯʢʦʤ ʦʢʨʫʞʝˁʫ, ʧʦʩʪʘʣʦ ʿʝ ʠʟʚʝʩʥʦ ʜʘ ˂ʝ ʧʨʦʿʝʢʘʪ 

ʟʘʞʠʚʝʪʠ. 

ʂʘʜʘ ʩʝ ʥʘ ʪʨʞʠʰʪʫ ʧʦʿʘʚʠʦ ʧʨʚʠ ʧʨʠʤʝʨʘʢ ʨʘʯʫʥʘʨʘ Raspberry Pi, ʩʚʦʿʠʤ 

ʠʟʛʣʝʜʦʤ ʠ ʤʦʛʫ˂ʥʦʩʪʠʤʘ ʧʨʠʚʫʢʘʦ ʿʝ ʚʝʣʠʢʫ ʧʘʞˁʫ, ʢʘʢʦ ʫ ʦʙʣʘʩʪʠ ʦʙʫʢʝ 

ʧʨʦʛʨʘʤʝʨʘ, ʪʘʢʦ ʠ ʢʦʜ ʝʥʪʫʟʠʿʘʩʪʘ. ʇʦʰʪʦ ʿʝ ʩʘʤ ʫʨʝʹʘʿ ʠʟʘʟʚʘʦ ʚʝʣʠʢʫ ʧʘʞˁʫ, ʥʘ 

ʪʨʞʠʰʪʫ ʧʦʩʪʦʿʠ ʤʥʦʛʦ ʘʜʝʢʚʘʪʥʝ ʧʨʘʪʝ˂ʝ ʦʧʨʝʤʝ, ʘ ʥʘ ʀʥʪʝʨʥʝʪʫ ʿʝ ʦʙʿʘʚˀʝʥʦ 

ʤʥʦʰʪʚʦ ʢʦʥʢʨʝʪʥʠʭ ʦʙʿʘʰˁʝˁʘ ʠ ʧʨʘʢʪʠʯʥʠʭ ʫʧʫʪʩʪʘʚʘ ʟʘ ʢʦʨʠʰ˂ʝˁʝ. 

˙̏̅̆̌̉ ̘̑́̔̎́̑́ 2ÁÓÐberry Pi  

ʀʩʪʦʨʠʿʩʢʠ ʛʣʝʜʘʥʦ, ʧʦʩʪʦʿʠ 5 ʤʦʜʝʣʘ ʨʘʯʫʥʘʨʘ Raspberry Pi. ʅʝʤʘ ʩʫʰʪʠʥʩʢʝ 

ʨʘʟʣʠʢʝ ʫ ʘʨʭʠʪʝʢʪʫʨʠ ʠʟʤʝʹʫ ʦʚʠʭ ʤʦʜʝʣʘ. ʅʦʚʠ ʤʦʜʝʣʠ ʩʫ ʥʘʩʪʘʣʠ ʢʘʦ ʦʜʛʦʚʦʨ 

ʥʘ ʜʦʙʨʦ ʬʦʨʤʫʣʠʩʘʥʝ ʟʘʭʪʝʚʝ ʟʘ ʧʨʦʤʝʥʘʤʘ ʥʘ ʧʦʩʪʦʿʝ˂ʠʤ ʤʦʜʝʣʠʤʘ, ʜʦʙʠʿʝʥʝ 

ʦʜ ʩʪʨʘʥʝ ʩʘʤʠʭ ʢʦʨʠʩʥʠʢʘ. ʈʘʟʣʠʢʝ ʩʝ ʦʛʣʝʜʘʿʫ ʫ ʪʠʧʫ ʧʨʦʮʝʩʦʨʘ, ʢʦʣʠʯʠʥʠ 

ʧʦʩʪʦʿʝ˂ʝ RAM ʤʝʤʦʨʠʿʝ, ʫ ʙʨʦʿʫ ʠ ʚʨʩʪʠ ʧʨʠʢˀʫʯʘʢʘ ʢʦʿʠ ʩʝ ʥʘʣʘʟʝ ʥʘ ʧʣʦʯʠ 

ʫʨʝʹʘʿʘ ʠ ʨʘʩʧʦʨʝʜʫ ʢʦʤʧʦʥʝʥʪʠ ʥʘ ʧʣʦʯʠ. ʉʘʤʘ ʯʠˁʝʥʠʮʘ ʜʘ ʧʦʩʪʦʿʝ ʧʦʪʨʝʙʝ ʟʘ 

ʧʨʦʤʝʥʘʤʘ ʥʘ ʤʦʜʝʣʠʤʘ ʫʢʘʟʫʿʝ ʜʘ ʿʝ ʥʘʩʪʘʥʘʢ ʿʝʜʥʦʛ ʪʘʢʚʦʛ ʨʘʯʫʥʘʨʘ ʙʠʦ ʧʨʘʚʠ 

ʧʦʪʝʟ. ʂʦʨʠʩʥʠʮʠʤʘ ʿʝ ʦʩʪʘʚˀʝʥʘ ʤʦʛʫ˂ʥʦʩʪ ʜʘ ʩʘʤʠ ʦʜʘʙʝʨʫ ʤʦʜʝʣ ʢʦʿʠ ʠʤ ʧʦ 

ʦʩʦʙʠʥʘʤʘ ʠ ʬʫʥʢʮʠʦʥʘʣʥʦʩʪʠ ʥʘʿʚʠʰʝ ʦʜʛʦʚʘʨʘ ʫ ʩʢʣʘʜʫ ʩʘ ʢʦʥʢʨʝʪʥʠʤ 

ʧʦʪʨʝʙʘʤʘ. 
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ʉʣʠʢʘ 1 ʄʦʜʝʣʠ ʨʘʯʫʥʘʨʘ Raspberry Pi 

ʄʦʜʝʣ ɹ ʨʝʚʠʟʠʿʘ 1 ʩʝ ʧʦʿʘʚʠʦ ʫ ʬʝʙʨʫʘʨʫ 2012. ʛʦʜʠʥʝ. ʅʘ ʧʣʦʯʠ ʠʤʘ ʯʠʧ 

BCM2835 ʥʘ ʢʦʤʝ ʩʝ ʥʘʣʘʟʝ: ARM11 ʧʨʦʮʝʩʦʨ ʥʘ 700 MHz ʠ VideoCore IV GPU 

(ʝʥʛ. Graphics Processing Unit). ʇʦʨʝʜ ʯʠʧʘ ʥʘ ʧʣʦʯʠ ʩʝ ʥʘʣʘʟʝ 256MB RAM 

ʤʝʤʦʨʠʿʝ, HDMI (ʝʥʛ. High-Definition Multimedia Interface) ʠʟʣʘʟ, ʢʦʤʧʦʟʠʪʥʠ RCA 

(ʝʥʛ. Radio Corporation of America) ʚʠʜʝʦ, ʩʪʝʨʝʦ ʘʫʜʠʦ 3,5mm, ʜʚʘ USB (ʝʥʛ. 

Universal Serial Bus) ʠ ʿʝʜʘʥ ʤʨʝʞʥʠ ʧʨʠʢˀʫʯʘʢ.  

ʋ ʩʝʧʪʝʤʙʨʫ 2012. ʛʦʜʠʥʝ ʧʦʿʘʚʠʦ ʩʝ ʤʦʜʝʣ ɹ ʨʝʚʠʟʠʿʘ 2, ʢʦʿʠ ʫ ʦʜʥʦʩʫ ʥʘ ʤʦʜʝʣ 

ɹ ʨʝʚʠʟʠʿʘ 1 ʠʤʘ ʜʚʘ ʧʫʪʘ ʚʠʰʝ RAM ʤʝʤʦʨʠʿʝ. ʀʟʤʝʹʫ ʦʚʘ ʜʚʘ ʤʦʜʝʣʘ ʧʦʩʪʦʿʠ 

ʤʘʣʘ ʨʘʟʣʠʢʘ ʫ ʨʘʩʧʦʨʝʜʫ ʧʠʥʦʚʘ ʥʘ GPIO ʧʦʨʪʫ ʦ ʯʝʤʫ ʩʝ ʤʦʨʘ ʚʦʜʠʪʠ ʨʘʯʫʥʘ 

ʧʨʠʣʠʢʦʤ ʧʠʩʘˁʘ ʧʨʦʛʨʘʤʘ ʟʘ ʦʜʨʝʹʝʥʠ ʤʦʜʝʣ. ʅʦʚʠʿʠ ʤʦʜʝʣ ʿʝ ʥʘʰʘʦ ʫʧʦʪʨʝʙʫ ʫ 

ʦʙʨʘʟʦʚʘˁʫ ʠ ʢʘʦ ʧʦʜʨʰʢʘ ʟʘ ʦʟʙʠˀʥʠʿʝ ʧʨʦʿʝʢʪʝ ʫ ʢʫ˂ʠ ʠ ʣʘʙʦʨʘʪʦʨʠʿʠ. 
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ʉʣʠʢʘ 2 ʄʦʜʝʣ B rev2 

ʄʦʜʝʣ ɸ ʿʝ ʥʘʩʪʘʦ ʫ ʬʝʙʨʫʘʨʫ 2013. ʛʦʜʠʥʝ. ʆʥ ʿʝ ʧʦʿʝʜʥʦʩʪʘʚˀʝʥʘ, ʘ ʩʘʤʠʤ ʪʠʤ 

ʠ ʿʝʬʪʠʥʠʿʘ ʚʝʨʟʠʿʘ ʧʨʝʪʭʦʜʥʠʭ ʤʦʜʝʣʘ. ʇʦʩʝʜʫʿʝ ʩʘʤʦ 256MB RAM ʤʝʤʦʨʠʿʝ, 

ʿʝʜʘʥ USB ʧʨʠʢˀʫʯʘʢ ʠ ʥʝʤʘ ʤʨʝʞʥʠ ʧʨʠʢˀʫʯʘʢ. ɿʙʦʛ ʤʘʣʦʛ ʙʨʦʿʘ ʧʨʠʢˀʫʯʘʢʘ 

ʜʦʚʦˀʥʦ ʤʫ ʿʝ ʠ ʩʣʘʙʠʿʝ ʥʘʧʘʿʘˁʝ, ʪʝ ʩʝ ʥʘʿʯʝʰ˂ʝ ʢʦʨʠʩʪʠ ʟʘ ʧʨʦʿʝʢʪʝ ʫ ʢʦʿʠʤʘ ʩʝ 

ʦʙʨʘʹʫʿʝ ʢʦʥʢʨʝʪʘʥ ʧʨʦʙʣʝʤ. ʅʘ ʧʨʠʤʝʨ, ʫʢʦʣʠʢʦ ʿʝ ʧʦʪʨʝʙʘʥ ʢʫ˂ʥʠ ʤʝʜʠʿʘ ʮʝʥʪʘʨ 

ʧʦʚʝʟʘʥ ʩʘ ʪʝʣʝʚʠʟʦʨʦʤ, ʤʦʜʝʣ ɸ ʩʘ USB WiFi ʙʝʞʠʯʥʠʤ ʧʨʠʢˀʫʯʢʦʤ ʿʝ ʩʘʩʚʠʤ 

ʜʦʚʦˀʘʥ ʟʘ ʨʝʘʣʠʟʘʮʠʿʫ ʪʘʢʚʦʛ ʧʨʦʿʝʢʪʘ. ʅʝʜʦʩʪʘʪʘʢ ʜʨʫʛʦʛ USB ʧʨʠʢˀʫʯʢʘ 

ʤʦʛʫ˂ʝ ʿʝ ʧʨʝʚʘʟʠ˂ʠ USB ʨʘʟʜʝʣʥʠʢʦʤ (ʝʥʛ. hub) ʢʦʿʠ ʠʤʘ ʩʦʧʩʪʚʝʥʦ ʥʘʧʘʿʘˁʝ, ʘ 

ʥʝʜʦʩʪʘʪʘʢ ʤʨʝʞʥʦʛ ʧʨʠʢˀʫʯʢʘ ʫʧʦʪʨʝʙʦʤ USB WiFi ʙʝʞʠʯʥʦʛ ʧʨʠʢˀʫʯʢʘ. ɱʝʜʠʥʠ 

ʠʟʘʟʦʚ ʢʦʿʠ ʧʨʝʦʩʪʘʿʝ ʿʝ ʢʦʣʠʯʠʥʘ ʨʘʩʧʦʣʦʞʠʚʝ RAM ʤʝʤʦʨʠʿʝ ʢʦʿʘ ʿʝ ʢʦʥʩʪʘʥʪʥʘ ʠ 

ʥʝ ʤʦʞʝ ʩʝ ʧʦʚʝ˂ʘʪʠ. 

 

ʉʣʠʢʘ 3 ʄʦʜʝʣ ɸ 
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ʄʦʜʝʣ ɹ+ ʩʝ ʧʦʿʘʚʠʦ ʫ ʿʫʣʫ 2014. ʋ ʦʜʥʦʩʫ ʥʘ ʧʨʝʪʭʦʜʥʠ ʤʦʜʝʣ ɹ ʨʝʚʠʟʠʿʘ 2 

ʫʤʝʩʪʦ 26 ʧʠʥʦʚʘ ʥʘ GPIO ʧʦʨʪʫ ʠʤʘ 40 ʧʠʥʦʚʘ, ʫʤʝʩʪʦ ʜʚʘ ʠʤʘ ʯʝʪʠʨʠ USB 2.0 

ʧʨʠʢˀʫʯʢʘ, ʫʤʝʩʪʦ SD ʢʦʨʠʩʪʠ ʤʠʢʨʦ SD ʤʝʤʦʨʠʿʩʢʫ ʢʘʨʪʠʮʫ. ʋʩʣʝʜ ʟʘʤʝʥʝ 

ʦʜʨʝʹʝʥʠʭ ʢʦʤʧʦʥʝʥʪʠ ʪʨʦʰʠ ʤʘˁʝ ʩʪʨʫʿʝ ʪʘʢʦ ʜʘ ʿʝ ʧʨʦʜʫʞʝʥʦ ʚʨʝʤʝ ʨʘʜʘ ʩʘ 

ʙʘʪʝʨʠʿʦʤ ʠ ʠʤʘ ʧʦʙʦˀʰʘʥʫ ʪʦʣʝʨʘʥʮʠʿʫ ʥʘ ʧʘʜ ʥʘʧʦʥʘ. ʂʦʤʧʦʟʠʪʥʠ ʚʠʜʝʦ ʠ 

ʩʪʝʨʝʦ ʘʫʜʠʦ ʧʨʠʢˀʫʯʘʢ ʩʫ ʩʧʦʿʝʥʠ ʫ ʿʝʜʘʥ, ʰʪʦ ʿʝ ʝʣʝʛʘʥʪʥʠʿʝ ʠ ʧʨʘʢʪʠʯʥʠʿʝ 

ʨʝʰʝˁʝ, ʘ ʫʿʝʜʥʦ ʿʝ ʠ ʧʦʙʦˀʰʘʥ ʢʚʘʣʠʪʝʪ ʘʥʘʣʦʛʥʦʛ ʟʚʫʯʥʦʛ ʩʠʛʥʘʣʘ. ʈʘʩʧʦʨʝʜ 

ʧʨʠʢˀʫʯʘʢʘ ʿʝ ʪʘʢʘʚ ʜʘ ʩʝ ʢʘʙʣʦʚʠ ʢʦʿʠ ʚʦʜʝ ʜʦ ˁʠʭ ʩʘʜʘ ʥʘʣʘʟʝ ʩʘʤʦ ʩʘ ʜʚʝ 

ʩʪʨʘʥʝ ʫʨʝʹʘʿʘ. ʅʘ ʧʣʦʯʠ ʠʤʘ ʯʝʪʠʨʠ ʤʝʩʪʘ (ʨʫʧʝ ʟʘ ʰʨʘʬʦʚʝ) ʥʘʤʝˁʝʥʘ 

ʤʦʥʪʘʞʠ. 

 

ʉʣʠʢʘ 4 ʄʦʜʝʣ ɹ+ 

Compute module ʨʘʟʚʦʿʥʠ ʧʘʢʝʪ ʩʝ ʧʦʿʘʚʠʦ ʫ ʿʫʥʫ 2014. ʛʦʜʠʥʝ ʠ ʥʘʤʝˁʝʥ ʿʝ 

ʩʚʠʤʘ ʢʦʿʠ ʞʝʣʝ ʜʘ ʠʟʘʹʫ ʠʟ ʦʢʚʠʨʘ ʢʦʿʠ ʥʫʜʠ ʩʪʘʥʜʘʨʜʥʠ ʨʘʯʫʥʘʨ Raspberry Pi. 

ʉʘʩʪʦʿʠ ʩʝ ʠʟ ʢʘʨʪʠʮʝ ʠ ʦʩʥʦʚʥʝ ʧʣʦʯʝ ʢʦʿʘ ʧʦʚʝʟʫʿʝ ʢʘʨʪʠʮʫ ʩʘ ʧʝʨʠʬʝʨʥʠʤ 

ʫʨʝʹʘʿʠʤʘ. ʅʘ ʢʘʨʪʠʮʠ ʩʝ ʥʘʣʘʟʝ ʧʨʦʮʝʩʦʨʩʢʠ ʯʠʧ BCM2835, 512MB RAM ʠ 4GB 

eMMC (embedded Multi-Media Controller) ʤʝʤʦʨʠʿʝ. eMMC ʤʝʤʦʨʠʿʘ ʿʝ 

ʝʢʚʠʚʘʣʝʥʪʥʘ ʤʝʤʦʨʠʿʩʢʦʿ ʢʘʨʪʠʮʠ ʠʩʪʦʛ ʢʘʧʘʮʠʪʝʪʘ ʢʦʿʘ ʩʝ ʢʦʨʠʩʪʠ ʥʘ 

ʩʪʘʥʜʘʨʜʥʠʤ Raspberry Pi ʨʘʯʫʥʘʨʠʤʘ. ʂʘʨʪʠʮʘ ʟʘʜʦʚʦˀʘʚʘ ʩʪʘʥʜʘʨʜ DDR2 

SODIMM (Double Data Rate 2, Small Outline Dual In-line Memory Module) ʧʨʠʢˀʫʯʢʘ 

ʧʨʝʢʦ ʢʦʿʝʛ ʩʝ ʧʦʚʝʟʫʿʝ ʩʘ ʧʣʦʯʦʤ ʥʘ ʢʦʿʦʿ ʩʝ ʥʘʣʘʟʝ ʧʨʠʢˀʫʯʮʠ ʟʘ ʦʩʪʘʣʝ ʫʨʝʹʘʿʝ. 

ʋ ʨʘʟʚʦʿʥʦʤ ʧʘʢʝʪʫ, ʧʦʨʝʜ ʮʦʤʧʫʪʝ ʤʦʜʫʣ ʢʘʨʪʠʮʝ ʜʦʙʠʿʘ ʩʝ ʠ ʿʝʜʥʘ ʦʩʥʦʚʥʘ 

ʰʪʘʤʧʘʥʘ ʧʣʦʯʘ ʜʠʤʝʥʟʠʿʘ 67,6 mm ʭ 30 mm ʢʦʿʘ, ʧʦʨʝʜ ʧʨʠʢˀʫʯʘʢʘ ʟʘ 

ʧʝʨʠʬʝʨʥʝ ʫʨʝʹʘʿʝ, ʥʘ ʩʝʙʠ ʠʤʘ ʩʪʘʥʜʘʨʜʥʠ DDR2 SODIMM ʧʨʠʢˀʫʯʘʢ ʧʨʝʢʦ ʢʦʛʘ 

ʩʝ ʦʤʦʛʫ˂ʘʚʘ ʨʘʜ ʩʘ ʢʘʨʪʠʮʦʤ. ɿʘ ʮʦʤʧʫʪʝ ʤʦʜʫʣ ʢʘʨʪʠʮʫ ʿʝ ʤʦʛʫ˂ʝ ʢʦʥʩʪʨʫʠʩʘʪʠ 
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ʧʦʩʝʙʥʫ ʧʣʦʯʫ ʥʘ ʢʦʿʦʿ ʩʝ ʥʘʣʘʟʝ ʧʨʠʢˀʫʯʮʠ ʟʘ ʧʝʨʠʬʝʨʥʝ ʫʨʝʹʘʿʝ, ʿʝʜʠʥʠ ʫʩʣʦʚ ʿʝ 

ʜʘ ʥʘ ʧʣʦʯʠ ʧʦʩʪʦʿʠ ʤʝʩʪʦ ʟʘ DDR2 SODIMM ʢʘʨʪʠʮʫ. ʅʘʚʝʜʝʥʠ ʤʦʜʝʣ ʿʝ 

ʥʘʿʧʦʜʝʩʥʠʿʠ ʟʘ ʦʩʤʠʰˀʘʚʘˁʝ ʠ ʢʦʥʩʪʨʫʢʮʠʿʫ ʤʘʣʠʭ ʫʨʝʹʘʿʘ ʩʧʝʮʠʿʘʣʥʝ ʥʘʤʝʥʝ. 

 

 

ʉʣʠʢʘ 5 Compute module 

Raspberry Pi 2 ʄʦʜʝʣ ɹ ʧʨʝʜʩʪʘʚˀʘ ʜʨʫʛʫ ʛʝʥʝʨʘʮʠʿʫ ʧʣʘʪʬʦʨʤʝ ʢʦʘʿ ʩʝ 

ʧʦʿʘʚʠʣʘ ʫ ʬʝʙʨʫʘʨʫ 2015. ʅʦʚʠ ʤʦʜʝʣ ʿʝ ʜʦʥʝʦ ʠ ʟʥʘʯʘʿʥʦ ʧʦʙʦˀʰʘˁʝ 

ʧʝʨʬʦʨʤʘʥʩʠ. Raspberry Pi 2 ʿʝ ʯʘʢ 6 ʧʫʪʘ ʙʨʞʠ ʦʜ ʩʚʦʛ ʧʨʝʪʭʦʜʥʠʢʘ. ʅʦʚʠ 

Raspberry Pi 2 ʄʦʜʝʣ ɹ ʿʝ ʠʩʪʦʛ ʬʦʨʤʘʪʘ ʢʘʦ ʧʨʝʪʭʦʜʥʠ Raspberry Pi ʤʦʜʝʣ ɹ+ ʘʣʠ 

ʩʘ ʜʫʧʣʦ ʚʠʰʝ RAM ʤʝʤʦʨʠʿʝ ʠ ʟʥʘʪʥʦ ʙʨʞʠʤ ʧʨʦʮʝʩʦʨʦʤ. ʆʚʘʿ ʨʘʯʫʥʘʨ ʚʝʣʠʯʠʥʝ 

ʢʨʝʜʠʪʥʝ ʢʘʨʪʠʮʝ ʿʝ ʫ ʤʦʛʫ˂ʥʦʩʪʠ ʜʘ ʦʙʘʚˀʘ ʤʥʦʛʝ ʧʦʩʣʦʚʝ ʢʘʦ ʠ ʩʪʦʥʠ ʨʘʯʫʥʘʨ, 

ʥʘ ʧʨʠʤʝʨ ʜʘ ʧʦʢʨʝʥʝ ʧʨʦʛʨʘʤʝ ʟʘ ʪʘʙʝʣʘʨʥʝ ʢʘʣʢʫʣʘʮʠʿʝ, ʦʙʨʘʜʫ ʪʝʢʩʪʘ, ʧʨʝʢʦ 

ˁʝʛʘ ʤʦʞʝ ʜʘ ʩʝ ʩʫʨʬʫʿʝ ʠʥʪʝʨʥʝʪʦʤ ʠ ʯʘʢ ʦʜʠʛʨʘ ʥʝʢʘ ʠʛʨʘ ʫ HD ʬʦʨʤʘʪʫ. 

ʇʦʜʨʞʘʚʘ ʥʝʢʦʣʠʢʦ ʚʝʨʟʠʿʘ ʃʠʥʫʢʩʘ ʢʘʦ ʠ ʙʝʩʧʣʘʪʥʫ ʚʝʨʟʠʿʫ ɺʠʥʜʦʫʩ 10 

ʦʧʝʨʘʪʠʚʥʦʛ ʩʠʩʪʝʤʘ (ʥʝ ʧʫʥʫ ʚʝʨʟʠʿʫ ʢʘʦ ʟʘ ʩʪʦʥʠ ʨʘʯʫʥʘʨ). 
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ʉʣʠʢʘ 6 Raspberry Pi 2 ʄʦʜʝʣ ɹ 

Raspberry Pi Zero ʩʝ ʧʦʿʘʚʠʦ ʫ ʥʦʚʝʤʙʨʫ 2015 ʢʘʦ ʜʚʘ ʧʫʪʘ ʤʘˁʠ ʤʦʜʝʣ ʦʜ ʩʪʘʨʦʛ 

ʤʦʜʝʣʘ ɸ+ ʠ ʜʚʘ ʧʫʪʘ ʙʦˀʠʤ ʢʘʨʘʢʪʝʨʠʩʪʠʢʘʤʘ, ʠʟʫʟʝʪʥʦ ʧʠʩʪʫʧʘʯʘʥ ʧʦʮʝʥʠ ʦʜ 

$5. ʀʘʢʦ ʩʘ ʦʛʨʘʥʠʯʝʥʠʤ ʤʦʛʫ˂ʥʦʩʪʠʤʘ, ʠʧʘʢ ʿʝ ʜʦʚʦˀʘʥ, ʘ ʩʚʘʢʘʢʦ ʧʨʠʫʰʪʠʚ ʟʘ 

ʙʠʣʦ ʢʦʿʠ ʧʨʦʿʝʢʘʪ: 

1Ghz, Single-core CPU 

512MB RAM 

Mini HDMI and USB On-The-Go ports 

Micro USB power 

HAT-compatible 40-pin header 

Composite video and reset headers 

 

ʉʣʠʢʘ 7 Raspberry Pi Zero 
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Raspberry Pi 3 ʄʦʜʝʣ ɹ ʧʨʝʜʩʪʘʚˀʘ ʪʨʝ˂ʫ ʛʝʥʝʨʘʮʠʿʫ ʧʣʘʪʬʦʨʤʝ ʢʦʿʘ ʩʝ 

ʧʦʿʘʚʠʣʘ ʫ ʬʝʙʨʫʘʨʫ 2016. ʅʦʚʠ ʤʦʜʝʣ ʿʝ ʜʦʥʝʦ ʤʘˁʝ ʟʥʘʯʘʿʥʘ ʧʦʙʦˀʰʘˁʘ: 

1.2GHz 64-bit quad-core ARMv8 ʧʨʦʮʝʩʦʨ, ʠʥʪʝʛʨʠʩʘʥʫ ʧʦʜʨʰʢʫ ʟʘ 802.11n Wireless 

LAN ʠ Bluetooth 4.1. 

 

ʉʣʠʢʘ 8 Raspberry Pi 3 ʄʦʜʝʣ ɹ 

ʊʘʿʥʠ ʩʘʩʪʦʿʘʢ ʠ ʜʘˀʝ ʧʦʧʫʣʘʨʥʦʛ ʤʦʜʝʣʘ Raspberry Pi 2 ʧʣʦʯʝ ʿʝ Broadcom 

BCM2836 ʧʨʦʮʝʩʦʨ, ARMv7 Quad Core Processor System-on-Chip, ʢʦʿʠ ʨʘʜʠ ʥʘ 

900MHz ʘ ʧʦʩʝʜʫʿʝ ʠ Videocore 4 GPU. GPU (ʛʨʘʬʠʯʢʠ ʧʨʦʮʝʩʦʨ) ʧʦʜʨʞʘʚʘ Open 

GL ES 2.0, ʭʘʨʜʚʝʨʩʢʠ ʫʙʨʟʘʥʠ OpenVG, ʜʝʢʦʜʠʨʘˁʝ 1080p30 H.264 

ʚʠʩʦʢʦʢʚʘʣʠʪʝʪʥʦʛ ʚʠʜʝʘ ʠ ʩʧʦʩʦʙʘʥ ʿʝ ʜʘ ʦʙʨʘʜʠ 1Gpixel/s, 1.5Gtexel/s ʠʣʠ ʜʘ 

ʠʟʚʨʰʘʚʘ ʨʘʯʫʥʩʢʝ ʦʧʝʨʘʮʠʿʝ ʙʨʟʠʥʦʤ ʦʜ 24 GFLOPs-ʘ ʟʘ ʨʘʟʣʠʯʠʪʝ ʥʘʤʝʥʝ. ʊʦ 

ʥʧʨ. ʦʤʦʛʫ˂ʘʚʘ ʧʦʚʝʟʠʚʘˁʝ RPi2 ʥʘ HDTV ʠ ʛʣʝʜʘˁʝ ʚʠʜʝʦ BlueRay ʢʚʘʣʠʪʝʪʘ 

ʢʦʨʠʩʪʝ˂ʠ H.265 ʩʘ ʧʨʦʪʦʢʦʤ ʦʜ 40MBits/s. 

ʅʘʿʚʝ˂ʘ ʧʨʦʤʝʥʘ ʥʘ RPi2 ʫ ʦʜʥʦʩʫ ʥʘ ʧʨʝʪʭʦʜʥʠʢʝ ʿʝ ʧʦʨʝʜ ʥʦʚʦʛ ʧʨʦʮʝʩʦʨʘ ʠ 

ʧʦʚʝ˂ʘˁʝ RAM ʤʝʤʦʨʠʿʝ ʩʘ 512MB ʥʘ 1GB. ʀ ʜʘˀʝ ʩʝ ʢʦʨʠʩʪʠ ʤʠʢʨʦ SD ʢʘʨʪʠʮʘ 

ʢʘʦ ʩʠʩʪʝʤʩʢʠ ʜʠʩʢ. ʇʦʜʨʞʘʥʝ ʩʫ ʠ ʢʘʨʪʠʮʝ ʚʝ˂ʝ ʦʜ 4GB, ʤʘʜʘ ˂ʝ ʚʝ˂ʠʥʘ ʃʠʥʫʢʩ 

ʜʠʩʪʨʠʙʫʮʠʿʘ ʨʘʜʠʪʠ ʩʘʚʨʰʝʥʦ ʠ ʥʘ 4GB. 

Raspberry Pi 2 ʠʤʘ ʯʝʪʠʨʠ USB ʧʦʨʪʘ (ʤʠʰ, ʪʘʩʪʘʪʫʨʘ, ʠʪʜ.). ʋʢʦʣʠʢʦ ʿʝ ʟʘ ʨʘʜ 

ʧʦʪʨʝʙʥʦ ʿʦʰ ʜʦʜʘʪʥʠʭ USB ʧʦʨʪʦʚʘ, ʤʦʞʝ ʩʝ ʫʧʦʪʨʝʙʠʪʠ USB ʨʘʟʜʝʣʥʠʢ ʫ ʩʚʨʭʫ 

ʧʨʦʰʠʨʝˁʘ ʤʦʛʫ˂ʥʦʩʪʠ. ʇʨʝʧʦʨʫʯʫʿʝ ʩʝ ʫʧʦʪʨʝʙʘ USB ʨʘʟʜʝʣʥʠʢʘ ʩʘ ʜʦʜʘʪʥʠʤ 
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ʥʘʧʘʿʘˁʝʤ ʢʘʢʦ ʩʝ ʥʝ ʙʠ ʧʨʝʦʧʪʝʨʝʪʠʦ ʠʟʚʦʨ ʥʘʧʘʿʘˁʘ ʥʘ RPI2 ʧʣʦʯʠ. ʅʘʧʘʿʘˁʝ 

ʧʣʦʯʝ ʩʝ ʦʙʝʟʙʝʹʫʿʝ ʧʨʝʢʦ ʤʠʢʨʦ-USB ʧʦʨʪʘ ʥʘ ʢʦʿʠ ʩʝ ʤʦʞʝ ʧʨʠʢˀʫʯʠʪʠ 

ʩʧʦˀʘʰˁʠ USB ʘʜʘʧʪʝʨ ʠʣʠ ʧʫˁʘʯ ʟʘ ʧʘʤʝʪʥʠ ʪʝʣʝʬʦʥ. ʇʨʝʧʦʨʫʯʫʿʝ ʩʝ ʘʜʘʧʪʝʨ 

ʢʦʿʠ ʤʦʞʝ ʜʘ ʦʙʝʟʙʝʜʠ ʤʠʥʠʤʫʤ 1ɸ ʘ ʠʜʝʘʣʥʦ 2ɸ ʠʣʠ ʚʠʰʝ ʘʢʦ ʩʝ ʞʝʣʠ ʜʘ ʧʦʚʝʞʝ 

ʚʠʰʝ ʜʦʜʘʪʥʠʭ ʫʨʝʹʘʿʘ ʥʘ USB. 

ʇʦʚʨʭ ʩʚʝʛʘ, ʧʝʨʠʬʝʨʠʿʝ ʥʠʩʢʦʛ ʥʠʚʦʘ ʥʘ Pi ʧʣʦʯʠ ʦʤʦʛʫ˂ʘʚʘʿʫ ʨʘʟʥʘ 

ʝʢʩʧʝʨʠʤʝʥʪʠʩʘˁʘ. ʅʘ ʨʘʩʧʦʣʘʛʘˁʫ ʿʝ ʠ 40-ʧʠʥʩʢʠ ʢʦʥʝʢʪʦʨ ʩʘ ʨʘʩʪʝʨʦʤ ʦʜ 

2.54mm ʧʨʝʢʦ ʢʦʛʘ ʿʝ ʦʤʦʛʫ˂ʝʥ ʧʨʠʩʪʫʧ ʢʘ 27 GPIO ʧʠʥʦʚʘ, UART, I2C ʠ SPI ʧʦʨʪʫ, 

ʢʘʦ ʠ ʥʘʧʘʿʘˁʠʤʘ ʦʜ 3.3V ʠ 5V. ʆʚʘʿ ʢʦʥʝʢʪʦʨ ʿʝ ʧʦʪʧʫʥʦ ʠʩʪʠ ʢʘʦ ʥʘ ɹ+ ʧʣʦʯʘʤʘ, 

ʩʪʦʛʘ ʩʝ ʙʝʟ ʠʢʘʢʚʠʭ ʠʟʤʝʥʘ ʤʦʛʫ ʢʦʨʠʩʪʠʪʠ ʠ shield-ʦʚʠ ʧʨʦʿʝʢʪʦʚʘʥʠ ʟʘ ɹ+. 

˟̖̘̆̎̉̋̆ ̋́̑́̋̓̆̑̉̒̓̉̋̆ȡ 

¶ Broadcom BCM2836 SoC 

¶ 900MHz ARMv7 Quad Core Processor SoC 

¶ Broadcom VideoCore IV GPU 

¶ 1 GB RAM 

¶ 4 x USB2.0 Ports with up to 1.2A output 

¶ Expanded 40-pin GPIO Header 

¶ Video/Audio Out via 4-pole 3.5mm connector, HDMI, or Raw LCD (DSI) 

¶ Storage: microSD 

¶ 10/100 Ethernet (RJ45) 

¶ CSI camera connector 

¶ Low-Level Peripherals:  
o 27 x GPIO 
o UART 
o I2C bus 
o SPI bus with two chip selects 
o +3.3V 
o +5V 
o Ground 

¶ ʅʘʧʘʿʘˁʝ: 5V @ 600 mA ʧʨʝʢʦ MicroUSB ʢʘʙʣʘ ʠʣʠ GPIO ʢʦʥʝʢʪʦʨʘ 

¶ ʇʦʜʨʞʘʚʘ Raspbian, Windows 10, Debian GNU/Linux, Fedora, Arch Linux, 
RISC OS, ʠʪʜ. 

ʀʤʘʿʫ˂ʠ ʫ ʚʠʜʫ ʩʚʝ ʤʦʜʝʣʝ ʢʦʿʠ ʩʫ ʜʦʩʪʫʧʥʠ ʥʘ ʪʨʞʠʰʪʫ, ʤʦʞʝ ʩʝ ʟʘʢˀʫʯʠʪʠ ʜʘ 

ʩʚʘʢʠ ʤʦʜʝʣ ʧʦʥʘʦʩʦʙ ʠʤʘ ʩʚʦʿʝ ʧʨʝʜʥʦʩʪʠ ʠ ʤʘʥʝ. ʄʦʜʝʣ ɸ ʿʝ ʤʘʣʠ ʧʦʪʨʦʰʘʯ ʠ 

ʩʘʤʠʤ ʪʠʤ ʠʥʪʝʨʝʩʘʥʪʘʥ ʟʘ ʫʩʢʦ-ʩʧʝʮʠʿʘʣʠʟʦʚʘʥʝ ʧʨʦʿʝʢʪʝ. ʉʚʠ ʤʦʜʝʣʠ ɹ ʪʠʧʘ ʩʫ 

ʫʥʠʚʝʨʟʘʣʥʠ ʤʦʜʝʣʠ ʟʘ ʦʙʫʢʫ ʠ ʝʢʩʧʝʨʠʤʝʥʪʠʩʘˁʝ ʩʘ ʤʦʛʫ˂ʥʦʩʪʠʤʘ ʢʦʿʝ ʧʨʫʞʘ 

ʨʘʯʫʥʘʨ Raspberry Pi. Compute module ʨʘʟʚʦʿʥʠ ʧʘʢʝʪ ʿʝ ʥʘʤʝˁʝʥ ʩʪʨʫʯˁʘʮʠʤʘ ʠʟ 
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ʦʙʣʘʩʪʠ ʝʣʝʢʪʨʦʥʠʢʝ. Raspberry Pi Zero ʿʝ ʧʦ ʮʝʥʠ ʜʘʣʝʢʦ ʥʘʿʧʨʠʩʪʫʧʘʯʥʠʿʠ, ʘ ʠ 

ʜʘˀʝ ʟʘʚʠʜʥʠʭ ʧʝʨʬʦʨʤʘʥʩʠ ʥʘ ʧʣʦʯʠʮʠ ʠʟʫʟʝʪʥʦ ʤʘʣʠʭ ʜʠʤʝʥʟʠʿʘ. 

ʋ ʩʚʠʤ ʧʨʘʢʪʠʯʥʠʤ ʧʨʠʤʝʨʠʤʘ ʫ ʨʘʜʫ ʢʦʨʠʩʪʠ˂ʝ ʩʝ ʨʘʯʫʥʘʨ Raspberry Pi 2 ʤʦʜʝʣ 

ɹ. 

 

ʉʣʠʢʘ 9 Raspberry Pi 2 ʤʦʜʝʣ ɹ 

ˑ̏̅́̓̎́ ̏̐̑̆̍́ 

ʇʦʨʝʜ ʞʝˀʝʥʦʛ ʤʦʜʝʣʘ ʨʘʯʫʥʘʨʘ Raspberry Pi ʥʘ ʢʦʤʝ ʩʝ ʥʘʣʘʟʝ ʯʠʧ ʩʘ 

ʧʨʦʮʝʩʦʨʦʤ ʠ RAM ʤʝʤʦʨʠʿʘ, ʟʘ ʨʘʜ ʧʦʪʨʝʙʥʘ ʿʝ ʠ ʜʦʜʘʪʥʘ ʦʧʨʝʤʘ ʢʦʿʘ 

ʟʘʜʦʚʦˀʘʚʘ ʦʜʨʝʹʝʥʝ ʩʪʘʥʜʘʨʜʝ. 

1. ʂʫ˂ʠʰʪʝ ʟʘ ʨʘʯʫʥʘʨ Raspberry Pi ʤʦʞʝ ʜʘ ʩʝ ʥʘʙʘʚʠ ʦʜʚʦʿʝʥʦ ʠʣʠ ʫ 
ʢʦʤʧʣʝʪʫ ʟʘʿʝʜʥʦ ʩʘ ʧʣʦʯʦʤ ʠ ʥʘ ʪʨʞʠʰʪʫ ʧʦʩʪʦʿʠ ʰʠʨʦʢʘ ʧʦʥʫʜʘ ʪʘʢʦ ʜʘ ʩʝ 
ʤʦʞʝ ʦʜʘʙʨʘʪʠ ʦʥʦ ʢʦʿʝ ʥʘʿʚʠʰʝ ʦʜʛʦʚʘʨʘ ʧʦʪʨʝʙʘʤʘ. ʆʩʥʦʚʥʘ ʥʘʤʝʥʘ ʤʫ ʿʝ 
ʜʘ ʟʘʰʪʠʪʠ ʨʘʯʫʥʘʨ ʦʜ ʩʧʦˀʘʰˁʠʭ ʫʪʠʮʘʿʘ, ʦʙʝʟʙʝʜʠ ʜʦʙʨʫ ʚʝʥʪʠʣʘʮʠʿʫ ʠ 
ʧʨʠʩʪʫʧ ʩʚʠʤ ʧʦʪʨʝʙʥʠʤ ʧʨʠʢˀʫʯʮʠʤʘ. ʆʩʠʤ ʢʦʤʝʨʮʠʿʘʣʥʠʭ, ʢʦʿʘ ʤʦʛʫ ʙʠʪʠ 
ʿʝʜʥʦʩʪʘʚʥʘ, ʝʣʝʛʘʥʪʥʘ, ʰʘʨʝʥʘ ʠʣʠ ʧʨʘʢʪʠʯʥʘ ʫ ʫʧʦʪʨʝʙʠ ʩʫ ʠ ʫʥʠʢʘʪʥʘ 
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ʢʫ˂ʠʰʪʘ ʥʘʧʨʘʚˀʝʥʘ ʦʜ ʧʨʠʨʫʯʥʠʭ ʤʘʪʝʨʠʿʘʣʘ - LEGO ʢʦʮʢʠʮʘ, ʧʣʘʩʪʠʯʥʝ 
ʠʣʠ ʜʨʚʝʥʝ ʢʫʪʠʿʝé 

2. ɽʣʝʢʪʨʠʯʥʦ ʥʘʧʘʿʘˁʝ ʤʦʨʘ ʜʘ ʟʘʜʦʚʦˀʠ ʩʣʝʜʝ˂ʝ ʫʩʣʦʚʝ: ʜʘ ʜʘʿʝ ʥʘʧʦʥ ʦʜ 
5V ʿʝʜʥʦʩʤʝʨʥʝ ʩʪʨʫʿʝ, ʜʘ ʜʘʿʝ ʩʪʨʫʿʫ ʚʝ˂ʫ ʦʜ 700mA ʠ ʜʘ ʠʤʘ ʤʠʢʨʦ USB 
ʧʨʠʢˀʫʯʘʢ. ʋʢʦʣʠʢʦ ʿʝ ʧʦʪʨʝʙʥʦ ʜʘ ʢʦʨʠʩʪʠʤʦ ʚʠʰʝ USB ʧʨʠʢˀʫʯʘʢʘ 
ʠʩʪʦʚʨʝʤʝʥʦ, ʧʦʞʝˀʥʦ ʿʝ ʿʘʯʝ ʥʘʧʘʿʘˁʝ ʨʝʮʠʤʦ 1,5A ʠʣʠ ʯʘʢ 2A. ʆʚʝ 
ʢʘʨʘʢʪʝʨʠʩʪʠʢʝ ʟʘʜʦʚʦˀʘʚʘʿʫ ʥʘʧʘʿʘˁʘ ʢʦʿʘ ʩʝ ʢʦʨʠʩʪʝ ʟʘ ʤʦʙʠʣʥʝ 
ʪʝʣʝʬʦʥʝ. ʉʪʨʫʿʘ ʩʝ ʤʦʞʝ ʧʨʝʫʟʠʤʘʪʠ ʠʟ ʝʣʝʢʪʨʠʯʥʝ ʤʨʝʞʝ, ʩʘ USB ʧʦʨʪʘ 
ʜʨʫʛʦʛ ʨʘʯʫʥʘʨʘ ʠʣʠ ʠʟ ʙʘʪʝʨʠʿʝ ʢʦʿʘ ʩʝ ʥʘ ʪʨʞʠʰʪʫ ʤʦʞʝ ʥʘʙʘʚʠʪʠ ʢʘʦ 
ʜʦʜʘʪʥʦ ʥʘʧʘʿʘˁʝ ʟʘ ʤʦʙʠʣʥʠ ʪʝʣʝʬʦʥ. 

3. ʄʝʤʦʨʠʿʩʢʘ ʢʘʨʪʠʮʘ ʪʨʝʙʘ ʜʘ ʙʫʜʝ ʢʘʧʘʮʠʪʝʪʘ ʥʘʿʤʘˁʝ 4GB. ʇʨʝʧʦʨʫʢʘ ʿʝ 
ʜʘ ʩʝ ʢʦʨʠʩʪʠ ʢʘʨʪʠʮʘ ʢʘʧʘʮʠʪʝʪʘ 8GB ʠ ʥʘʿʤʘˁʝ ʢʣʘʩʝ 4. ɿʘ ʤʦʜʝʣʝ ɸ, ɹ 
ʨʝʚʠʟʠʿʘ 1 ʠ ɹ ʨʝʚʠʟʠʿʘ 2 ʩʝ ʢʦʨʠʩʪʠ SD, ʘ ʟʘ ʥʦʚʠʿʠ ʤʦʜʝʣ ɹ+ ʢʘʦ ʠ ʜʨʫʛʫ 
ʛʝʥʝʨʘʮʠʿʫ ʧʣʘʪʬʦʨʤʝ RPi2 ʤʠʢʨʦ SD ʤʝʤʦʨʠʿʩʢʘ ʢʘʨʪʠʮʘ. 

4. Raspberry Pi ʢʘʤʝʨʘ ʿʝ ʩʧʝʮʠʿʘʣʥʦ ʜʠʟʘʿʥʠʨʘʥʘ ʢʘʤʝʨʘ ʥʘʤʝˁʝʥʘ ʟʘ 
Raspberry Pi ʨʘʯʫʥʘʨʝ ʢʦʿʘ ʩʝ ʧʨʠʢˀʫʯʫʿʝ ʥʘ CSI (Camera Serial Interface) 
ʧʨʠʢˀʫʯʘʢ ʥʘ ʧʣʦʯʠ ʫʨʝʹʘʿʘ. ʇʦʩʪʦʿʝ ʜʚʝ ʚʘʨʠʿʘʥʪʝ ʢʘʤʝʨʘ: ʧʨʚʘ ʥʘʤʝˁʝʥʘ 
ʜʥʝʚʥʦʤ ʩʥʠʤʘˁʫ ʠ ʜʨʫʛʘ, Pi Noir ʢʘʤʝʨʘ, ʥʘʤʝˁʝʥʘ ʜʥʝʚʥʦʤ ʠ ʥʦ˂ʥʦʤ 
ʩʥʠʤʘˁʫ. Pi Noir ʢʘʤʝʨʠ ʿʝ ʫʢʣʦˁʝʥ ʠʥʬʨʘʮʨʚʝʥʠ ʬʠʣʪʝʨ ʰʪʦ ʿʦʿ ʫ ʥʦ˂ʥʠʤ 
ʫʩʣʦʚʠʤʘ ʧʦʚʝ˂ʘʚʘ ʦʩʝʪˀʠʚʦʩʪ ʠ ʦʤʦʛʫ˂ʘʚʘ ʩʥʠʤʘˁʝ ʩʘ ʠʥʬʨʘʮʨʚʝʥʠʤ 
ʦʩʚʝʪˀʝˁʝʤ. ɼʨʫʛʠʭ ʨʘʟʣʠʢʘ ʠʟʤʝʹʫ ʦʚʘ ʜʚʘ ʤʦʜʝʣʘ ʥʝʤʘ. ʇʨʝʤʘ 
ʦʬʠʮʠʿʝʣʥʦʿ ʀʥʪʝʨʥʝʪ ʩʪʨʘʥʠʮʠ ʧʦ ʮʝʥʠ ʦʜ 25$ ʜʦʙʠʿʘ ʩʝ ʢʘʤʝʨʘ ʪʝʞʠʥʝ 3g 
ʠ ʜʠʤʝʥʟʠʿʘ 25mm x 20mm x 9mm. ʉʣʠʢʘ ʜʦʙʠʿʝʥʘ ʦʚʦʤ ʢʘʤʝʨʦʤ ʠʤʘ 
ʨʝʟʦʣʫʮʠʿʫ 5 Mpixel, ʘ ʚʠʜʝʦ 1080p30, 720p60 ʠ 640x480p60/90. ʉʝʥʟʦʨ ʥʘ 
ʢʘʤʝʨʠ ʠʤʘ ʨʝʟʦʣʫʮʠʿʫ 2592 x 1944 ʧʠʢʩʝʣʘ, ʘ ʦʙʣʘʩʪ ʢʦʿʦʤ ʩʣʠʢʘ ʿʝ 
ʜʠʤʝʥʟʠʿʘ 3.76mm x 2.74mm. Fʦʨʤʘʪʠ ʩʣʠʢʘ ʢʦʿʠ ʩʝ ʜʦʙʠʿʘʿʫ ʦʚʦʤ ʢʘʤʝʨʦʤ 
ʩʫ JPEG, JPEG+RAW, GIF, BMP, PNG, YUV420, RGB888, ʘ ʬʦʨʤʘʪʠ ʚʠʜʝʦ 
ʟʘʧʠʩʘ ʩʫ raw ʠ h.264. ɼʝʪʘˀʥʝ ʢʘʨʘʢʪʝʨʠʩʪʠʢʝ ʦʚʝ ʢʘʤʝʨʝ ʥʘʚʝʜʝʥʝ ʩʫ ʥʘ 
ʟʚʘʥʠʯʥʦʤ ʩʘʿʪʫ. ʂʦʨʠʰ˂ʝˁʝʤ ʦʚʝ ʢʘʤʝʨʝ ʜʦʙʠʿʘ ʩʝ ʥʘ ʙʨʟʠʥʠ, ʿʝʨ ʿʝ ʫ 
Raspbian ʦʧʝʨʘʪʠʚʥʦʤ ʩʠʩʪʝʤʫ ʧʨʝʜʚʠʹʝʥʦ ʜʘ ʩʝ ʦʤʦʛʫ˂ʘʚʘˁʝʤ ʨʘʜʘ ʦʚʝ 
ʢʘʤʝʨʝ ʜʝʦ RAM ʤʝʤʦʨʠʿʝ ʨʝʟʝʨʚʠʰʝ ʟʘ ʨʘʜ GPU. ʇoʨʝʜ oʚʝ ʢʘʤʝʨʝ, 
ʤoʛʫ˂ʝ ʿʝ ʢoʨʠʩʪʠʪʠ IP ʠʣʠ ʩʪʘʥʜʘʨʜʥʫ USB ʢʘʤʝʨʫ. 
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ʉʣʠʢʘ 10 Raspberry Pi 2 ʄʦʜʝʣ ɹ ʢʦʤʧʣʝʪ 

ʆʩʪʘʣʘ ʨʘʯʫʥʘʨʩʢʘ ʦʧʨʝʤʘ ʥʝʤʘ ʧʦʩʝʙʥʠʭ ʟʘʭʪʝʚʘ, ʦʩʠʤ ʜʘ ʧʦʩʪʦʿʠ ʤʦʛʫ˂ʥʦʩʪ 

ʬʠʟʠʯʢʦʛ ʧʦʚʝʟʠʚʘˁʘ ʩʘ ʨʘʯʫʥʘʨʦʤ Raspberry Pi ʧʨʝʢʦ ʦʜʛʦʚʘʨʘʿʫ˂ʝʛ ʧʨʠʢˀʫʯʢʘ. 

ʇʦʚʝʟʠʚʘˁʝʤ ʥʘ ʨʘʯʫʥʘʨʩʢʫ ʤʨʝʞʫ, ʤʨʝʞʥʠʤ ʢʘʙʣʦʤ ʠʣʠ ʙʝʞʠʯʥʠʤ WiFi USB 

ʧʨʠʢˀʫʯʢʦʤ, ʨʘʯʫʥʘʨ Raspberry Pi ʜʦʙʠʿʘ ʩʚʦʿʫ IP ʘʜʨʝʩʫ ʠ ʦʤʦʛʫ˂ʝʥ ʿʝ ʧʨʠʩʪʫʧ ʜʦ 

ˁʝʛʘ ʩʘ ʦʩʪʘʣʠʭ ʫʨʝʹʘʿʘ ʫ ʤʨʝʞʠ, ʪʘʯʥʠʿʝ ʧʦʥʘʰʘ ʩʝ ʢʘʦ ʠ ʩʚʘʢʠ ʜʨʫʛʠ ʨʘʯʫʥʘʨ. 

ʋʢʦʣʠʢʦ ʩʝ ʨʘʯʫʥʘʨ Raspberry Pi ʢʦʨʠʩʪʠ ʢʘʦ ʩʘʤʦʩʪʘʣʘʥ ʨʘʯʫʥʘʨ, ʦʜʥʦʩʥʦ, 

ʧʦʪʨʝʙʘʥ ʿʝ ʜʠʨʝʢʪʘʥ ʨʘʜ ʥʘ ˁʝʤʫ ʫ ʞʝˀʝʥʦʤ ʦʢʨʫʞʝˁʫ, ʦʜ ʜʦʜʘʪʥʝ ʦʧʨʝʤʝ ʩʫ 

ʧʦʪʨʝʙʥʠ ʝʢʨʘʥ, USB ʪʘʩʪʘʪʫʨʘ ʠ ʤʠʰ. ʇʦʚʝʟʠʚʘˁʝ ʩʘ ʝʢʨʘʥʦʤ ʩʝ ʦʙʘʚˀʘ ʧʨʝʢʦ 

HDMI ʢʘʙʣʘ ʠʣʠ ʦʜʛʦʚʘʨʘʿʫ˂ʝʛ ʘʜʘʧʪʝʨʘ. USB ʪʘʩʪʘʪʫʨʘ ʠ ʤʠʰ ʤʦʛʫ ʙʠʪʠ ʬʠʟʠʯʢʠ 

ʦʜʚʦʿʝʥʠ, ʘ ʤʦʛʫ˂ʝ ʿʝ ʢʦʨʠʩʪʠʪʠ ʠ ʢʦʤʝʨʮʠʿʘʣʥʝ ʢʦʤʙʠʥʘʮʠʿʝ ʩʘ ʠʜʝʿʦʤ ʜʘ ʩʝ 

ʠʩʢʦʨʠʩʪʠ ʩʘʤʦ ʿʝʜʘʥ USB ʧʦʨʪ.  

ʀʜʝʿʘ ʥʘ ʦʩʥʦʚʫ ʢʦʿʝ ʿʝ ʥʘʩʪʘʦ ʨʘʯʫʥʘʨ Raspberry Pi ʿʝ ʙʠʣʘ ʜʘ ʩʝ ʧʨʚʝʥʩʪʚʝʥʦ 

ʤʣʘʜʠ ʟʘʠʥʪʝʨʝʩʫʿʫ ʟʘ ʢʦʥʢʨʝʪʥʝ ʧʨʦʙʣʝʤʝ ʠʟ ʦʙʣʘʩʪʠ ʨʘʯʫʥʘʨʩʢʠʭ ʥʘʫʢʘ. ʆʩʠʤ 

ʩʪʘʥʜʘʨʜʥʝ ʨʘʯʫʥʘʨʩʢʝ ʦʧʨʝʤʝ, ʥʘ ʨʘʯʫʥʘʨ Raspberry Pi ʿʝ ʤʦʛʫ˂ʝ ʧʦʚʝʟʘʪʠ ʧʨʝʢʦ 

GPIO ʧʦʨʪʘ ʠ ʥʝʢʫ ʜʨʫʛʫ ʦʧʨʝʤʫ ʠʟ ʦʙʣʘʩʪʠ ʝʣʝʢʪʨʦʥʠʢʝ. ɿʘ ʪʫ ʥʘʤʝʥʫ ʥʘ ʪʨʞʠʰʪʫ 

ʧʦʩʪʦʿʠ ʠ ʧʦʯʝʪʥʠʯʢʠ ʢʦʤʧʣʝʪ ʧʦ ʧʨʠʩʪʫʧʘʯʥʦʿ ʮʝʥʠ, ʟʘ ʨʘʜ ʩʘ ʨʘʯʫʥʘʨʦʤ 

Raspberry Pi, ʥʘʤʝˁʝʥ ʧʨʘʚˀʝˁʫ ʧʨʦʪʦʪʠʧʦʚʘ ʨʝʰʝˁʘ ʢʦʥʢʨʝʪʥʠʭ ʧʨʦʙʣʝʤʘ. 

ʂʘʜʘ ʩʝ ʥʘʧʨʘʚʠ ʧʨʦʪʦʪʠʧ ʨʝʰʝˁʘ, ʤʦʛʫ˂ʝ ʿʝ ʧʨʦʛʨʘʤʩʢʠ ʢʦʥʪʨʦʣʠʩʘʪʠ ʧʦʥʘʰʘˁʝ 

ʜʘʪʠʭ ʢʦʤʧʦʥʝʥʪʠ. 
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ʉʣʠʢʘ 11 ʂʦʤʧʣʝʪ ʜʦʜʘʪʥʝ ʦʧʨʝʤʝ 

ˠ̐̔̓̒̓̃̏ ̈́ ̙̯̮̋̏̑̉̆̆ 

ʉʚʠ ʩʪʫʜʝʥʪʠ ʠʤʘʿʫ ʦʙʘʚʝʟʫ ʜʘ ʦʧʨʝʤʫ ʢʦʨʠʩʪʝ ʫ ʩʢʣʘʜʫ ʩʘ ʩʤʝʨʥʠʮʘʤʘ ʟʘ 

ʫʧʦʪʨʝʙʫ ʜʘʪʠʤ ʦʜ ʧʨʦʠʟʚʦʹʘʯʘ ʦʧʨʝʤʝ. ʋʧʫʪʩʪʚʦ ʟʘ ʢʦʨʠʰ˂ʝˁʝ ʢʘʦ ʠ 
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ʧʦʚʝʟʠʚʘˁʝ ʧʝʨʠʬʝʨʥʠʭ ʫʨʝʹʘʿʘ ʤʦʞʝ ʜʘ ʩʝ ʧʨʦʥʘʹʝ ʫ Raspberry Pi 2 ʨʘʟʚʦʿʥʦʤ 

ʢʦʤʧʣʝʪʫ ʧʦʜ ʥʘʟʠʚʦʤ ñQUICK START GUIDEò. 

˜̮̑̆̔̈̉̍́̆ ̅́̓̏̓̆̋́ ̉ ̪̅̉̑̆̋̓̏̑̉̔̍́ ̪̋̏̉ ̯̆ ̭̎́̅́̆ ̂̉̓̉ ̙̯̋̏̑̉̆̎̉ 

˕̗̪̎̒̓́̌́̉́ ̐̏̅́̓́̋́ ̈́ ̃̆̇̂̆ 

ɿʘ ʧʨʝʜʩʪʦʿʝ˂ʝ ʚʝʞʙʝ ʥʘ ʢʫʨʩʫ, ʧʨʠʧʨʝʤˀʝʥ ʿʝ ʩʝʪ ʧʦʜʘʪʘʢʘ (image-ʠ ʿʝʟʛʨʘ, 

ʢʦʥʬʠʛʫʨʘʮʠʿʝ ʿʝʟʛʨʘ, root filesystems, ʠ ʜʨ), ʘ ʤʦʞʝʪʝ ʛʘ ʧʨʝʫʟʝʪʠ ʥʘ ʿʝʜʘʥ ʦʜ ʜʚʘ 

ʥʘʯʠʥʘ: 

¶ ʇʨʝʫʟʠʤʘˁʝʤ GIT ʨʝʧʦʟʠʪʦʨʠʿʫʤʘ ʩʘ GitHub-ʘ 

sudo apt - get install git  

cd  

git  clone https://github.com/rtrk/linux - kernel - labs.git  

¶ ʇʨʝʫʟʠʤʘˁʝʤ tarball ʘʨʭʠʚʝ ʩʘ ʧʫʪʘˁʝ 

\\samba03\nastavni_materijali\aadsp1\linux-kernel-labs.tar.bz2 

ʇʨʝʫʟʤʠʪʝ tarball ʠ ʧʦʩʪʘʚʠʪʝ ʛʘ ʫ home ʜʠʨʝʢʪʦʨʠʿʫʤ, ʘ ʧʦʪʦʤ ʨʘʩʧʘʢʫʿʪʝ ʫ 

ʪʝʨʤʠʥʘʣʫ: 

cd  

tar x vj f linux - kernel - labs.tar.bz2  

ʈʘʩʧʘʢʫʿʝʪʝ Root  Files ystem  ʩʘ: 

sudo tar xvjf linux - kernel - labs/modules/rootfs.tar.bz2 - C linux -

kernel - labs/modules/nfsroot  

ʇʦʩʪʘʚʠʪʝ ʥʘ ʩʣʝʜʝ˂ʠ ʥʘʯʠʥ ʚʣʘʩʥʠʢʝ ʧʦʿʝʜʠʥʠʭ ʜʘʪʦʪʝʢʘ: 

sudo chown - R rtrk.rtrk linux - kernel - labs / modules/nfsroot / root  

ʇʦʜʘʮʠ ʟʘ ʚʝʞʙʝ ʩʝ ʩʘʜʘ ʥʘʣʘʟʝ ʫ ʚʘʰʝʤ home ʜʠʨʝʢʪʦʨʠʿʫʤʫ, ʫʥʫʪʘʨ 

ʜʠʨʝʢʪʦʨʠʿʫʤʘ linux - kernel - labs . ʊʫ ʩʝ ʥʘʣʘʟʝ ʜʠʨʝʢʪʦʨʠʿʫʤʠ ʢʦʿʠ ʩʘʜʨʞʝ 

˜̑̉̐̑̆̍́ ̮̏̋̑̔̇̆́ 

file://samba03/nastavni_materijali/aadsp1/linux-kernel-labs.tar.bz2


 
ʃʠʥʫʢʩ ʢʫʨʩ 2016/2017 

 

 

 

ʨʘʟʣʠʯʠʪʝ ʧʦʜʘʪʢʝ ʥʝʦʧʭʦʜʥʝ ʟʘ ʩʚʘʢʫ ʦʜ ʧʨʝʜʩʪʦʿʝ˂ʠʭ ʚʝʞʙʠ. ʆʚʘʿ ʜʠʨʝʢʪʦʨʠʿʫʤ 

˂ʝ ʪʘʢʦʹʝ ʙʠʪʠ ʢʦʨʠʰ˂ʝʥ ʠ ʢʘʦ ʨʘʜʥʠ ʧʨʦʩʪʦʨ ʟʘ ʩʚʘʢʫ ʚʝʞʙʫ, ʪʘʢʦ ʰʪʦ ˂ʝ 

ʜʘʪʦʪʝʢʝ ʢʦʿʝ ʥʘʧʨʘʚʠʪʝ ʟʘ ʚʨʝʤʝ ʩʚʘʢʝ ʚʝʞʙʝ ʙʠʪʠ ʯʫʚʘʥʝ ʧʦʩʝʙʥʦ. 

ʉʘʜʘ ʩʪʝ ʩʧʨʝʤʥʠ ʟʘ ʧʦʯʝʪʘʢ ʧʨʘʢʪʠʯʥʠʭ ʚʝʞʙʠ. 

˕̗̪̎̒̓́̌́̉́ ̖̅̏̅́̓̎̉ ̐́̋̆̓́ 

ʉʣʦʙʦʜʥʦ ʠʥʩʪʘʣʠʨʘʿʪʝ ʜʨʫʛʝ ʧʘʢʝʪʝ ʢʦʿʠ ʩʫ ʚʘʤ ʧʦʪʨʝʙʥʠ ʫ ʨʘʟʚʦʿʥʦʤ ʦʢʨʫʞʝˁʫ. 

ɻʝʥʝʨʘʣʥʦ, ʧʨʝʧʦʨʫʯʫʿʝʤʦ ʠʥʩʪʘʣʘʮʠʿʫ ʚʘʤʘ ʦʤʠˀʝʥʦʛ ʪʝʢʩʪ ʝʜʠʪʦʨʘ ʠ 

ʢʦʥʬʠʛʫʨʘʮʠʿʫ ʠʩʪʦʛ ʧʨʝʤʘ ʚʘʰʝʤ ʫʢʫʩʫ. ʆʤʠˀʝʥʠ ʪʝʢʩʪ ʝʜʠʪʦʨʠ ʟʘ ˀʫʜʝ ʢʦʿʠ ʩʝ 

ʙʘʚʝ embedded ʃʠʥʫʢʩʦʤ ʩʫ ʩʚʘʢʘʢʦ Vim ʠ Emacs, ʘʣʠ ʧʦʩʪʦʿʠ ʠ ʤʥʦʰʪʚʦ ʜʨʫʛʠʭ 

ʤʦʛʫ˂ʥʦʩʪʠ, ʧʦʧʫʪ GEdit , Qt Creator , CodeBlocks , Geany, ʠʪʜ. 

ɺʨʝʜʠ ʧʦʤʝʥʫʪʠ ʜʘ Ubuntu ʠʥʠʮʠʿʘʣʥʦ ʜʦʣʘʟʠ ʩʘ ʚʝʦʤʘ ʦʛʨʘʥʠʯʝʥʦʤ ʚʝʨʟʠʿʦʤ 

ʝʜʠʪʦʨʘ vi . ʉʪʦʛʘ, ʫʢʦʣʠʢʦ ʞʝʣʠʪʝ ʜʘ ʢʦʨʠʩʪʠʪʝ vi  ʝʜʠʪʦʨ, ʧʨʝʜʣʘʞʝʤʦ ʜʘ 

ʢʦʨʠʩʪʠʪʝ ʚʝʨʟʠʿʫ ʙʦʛʘʪʠʿʫ ʦʧʮʠʿʘʤʘ ʠʥʩʪʘʣʠʨʘˁʝʤ ʧʘʢʝʪʘ vim . 

ˑ̏̅́̓̎́ ̔̐̔̓̒̓̃́ 

ʄʦʞʝ ʙʠʪʠ ʢʦʨʠʩʥʦ ʫ ʩʚʠʤ ʚʝʞʙʘʤʘ: 

¶ ʇʨʦʯʠʪʘʿʪʝ ʧʘʞˀʠʚʦ ʫʧʫʪʩʪʚʘ ʠ ʩʘʚʝʪʝ. ʄʥʦʛʠ ʧʦʛʨʝʰʝ ʠʣʠ ʛʫʙʝ ʚʨʝʤʝ ʿʝʨ 

ʩʫ ʧʨʦʧʫʩʪʠʣʠ ʦʙʿʘʰˁʝˁʝ ʠʣʠ ʩʘʚʝʪ. 

¶ ʋʚʝʢ ʯʠʪʘʿʪʝ ʧʦʨʫʢʝ ʦ ʛʨʝʰʢʘʤʘ, ʧʦʩʝʙʥʦ ʧʨʚʫ. ʄʥʦʛʠ ʩʝ ʟʘʛʣʘʚʝ ʥʘ ʚʝʦʤʘ 

ʿʝʜʥʦʩʪʘʚʥʠʤ ʛʨʝʰʢʘʤʘ ʩʘʤʦ ʟʘʪʦ ʰʪʦ ʩʫ ʥʘʚʝʣʠ ʣʦʰʫ ʧʫʪʘˁʫ ʜʦ ʜʘʪʦʪʝʢʝ 

ʠ ʥʠʩʫ ʦʙʨʘʪʠʣʠ ʧʘʞˁʫ ʥʘ ʦʜʛʦʚʘʨʘʿʫ˂ʫ ʧʦʨʫʢʫ ʦ ʪʦʤʝ. 

¶ ʅʝʤʦʿʪʝ ʩʪʘʿʘʪʠ  ʙʣʦʢʠʨʘʥʠ ʥʘ ʯʫʜʥʦʤ ʧʨʦʙʣʝʤʫ ʚʠʰʝ ʦʜ 5 ʤʠʥʫʪʘ. 

ʇʦʢʘʞʠʪʝ ʧʨʦʙʣʝʤ ʢʦʣʝʛʘʤʘ ʠʣʠ ʘʩʠʩʪʝʥʪʫ. 

¶ root  ʢʦʨʠʩʥʠʢʘ ʙʠ ʪʨʝʙʘʣʦ ʜʘ ʢʦʨʠʩʪʠʪʝ ʩʘʤʦ ʟʘ ʦʧʝʨʘʮʠʿʝ ʢʦʿʝ ʟʘʭʪʝʚʘʿʫ 

ʩʫʧʝʨ ʧʨʠʚʠʣʝʛʠʿʝ, ʢʘʦ ʰʪʦ ʩʫ mount-ʦʚʘˁʝ ʬʘʿʣ ʩʠʩʪʝʤʘ, ʫʯʠʪʘʚʘˁʝ 

ʤʦʜʫʣʘ ʿʝʟʛʨʘ, ʠʟʤʝʥʘ ʚʣʘʩʥʠʢʘ ʜʘʪʦʪʝʢʝ, ʢʦʥʬʠʛʫʨʠʩʘˁʝ ʤʨʝʞʝ. ɺʝ˂ʠʥʫ 

ʨʝʛʫʣʘʨʥʠʭ ʟʘʜʘʪʘʢʘ (ʧʨʝʫʟʠʤʘˁʝ, ʨʘʩʧʘʢʠʚʘˁʝ, ʢʦʤʧʘʿʣʠʨʘˁʝ, ʠʪʜ) ʿʝ 

ʤʦʛʫ˂ʝ ʟʘʚʨʰʠʪʠ ʢʘʦ ʨʝʛʫʣʘʨʘʥ ʢʦʨʠʩʥʠʢ. 

¶ ɸʢʦ ʛʨʝʰʢʦʤ ʧʦʢʨʝ˂ʝʪʝ ʢʦʤʘʥʜʝ ʠʟ root shell -ʘ, ʚʘʰ ʨʝʛʫʣʘʨʥʠ ʢʦʨʠʩʥʠʢ 

ʤʦʞʜʘ ʚʠʰʝ ʥʝ˂ʝ ʙʠʪʠ ʫ ʤʦʛʫ˂ʥʦʩʪʠ ʜʘ ʢʦʨʠʩʪʠ ʦʜʛʦʚʘʨʘʿʫ˂ʝ ʜʘʪʦʪʝʢʝ. ʋ 
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ʪʦʤ ʩʣʫʯʘʿʫ ʢʦʨʠʩʪʠʪʝ chown - R ʢʦʤʘʥʜʫ ʜʘ ʥʦʚʝ ʜʘʪʦʪʝʢʝ ʚʨʘʪʠʪʝ 

ʨʝʛʫʣʘʨʥʦʤ ʢʦʨʠʩʥʠʢʫ. 

ʅʧʨ: chown - R myuser.my group  <path>  

¶ ɸʢʦ ʢʦʨʠʩʪʠʪʝ Gnome ʪʝʨʤʠʥʘʣ (ʦʩʥʦʚʥʠ ʝʤʫʣʘʪʦʨ ʪʝʨʤʠʥʘʣʘ ʥʘ Ubuntu 

16.04), ʤʦʞʝʪʝ ʢʦʨʠʩʪʠʪʠ ʚʠʰʝʩʪʨʫʢʝ ʪʘʙʦʚʝ ʜʘ ʙʠʩʪʝ ʠʤʘʣʠ ʚʠʰʝ 

ʪʝʨʤʠʥʘʣʘ ʫ ʠʩʪʦʤ ʧʦʟʦʨʫ. ɸʢʦ ʥʝ ʧʦʩʪʦʿʠ ʦʧʮʠʿʘ ʟʘ ʧʨʘʚˀʝˁʝ ʥʦʚʦʛ ʪʘʙʝ, 

ʤʦʞʝʪʝ ʪʦ ʫʨʘʜʠʪʠ ʢʦʙʠʥʘʮʠʿʦʤ ʪʘʩʪʝʨʘ [Ctrl] [Shift] [t]} . 

ˣ̭̉ȡ ̭̮̔̒̐̏̒̓́̃́̆ ̗̪̋̏̍̔̎̉̋́̉̆ ̒́ ̘̐̌̏̏̍ ̉ ̗̪̋̏̎̉̄̔̑́̉́̕ bootloader-  ́

ʅʘʢʦʥ ʦʚʝ ʚʝʞʙʝ ʤʦ˂ʠ ˂ʝʪʝ ʜʘ: 

¶ ʇʨʠʩʪʫʧʠʪʝ ʧʣʦʯʠ ʧʨʝʢʦ ʩʝʨʠʿʩʢʝ ʣʠʥʠʿʝ 

¶ ʂʦʥʬʠʛʫʨʠʰʝʪʝ U- boot bootloader  ʠ tftp server  ʥʘ ʚʘʰʝʤ ʨʘʯʫʥʘʨʫ 

ʜʘ ʙʠʩʪʝ ʧʨʝʙʘʮʠʚʘʣʠ ʜʘʪʦʪʝʢʝ ʢʨʦʟ tftp . 

ˠ̮̐̏̈̎́̃́̆ ̒́ ̘̐̌̏̏̍ 

ɼʦʩʪʫʧʥʝ ʧʝʨʠʬʝʨʠʿʝ ʠ ʢʦʥʝʢʪʦʨʝ ʥʘ Raspberry Pi 2 ʨʘʯʫʥʘʨʫ ʧʨʠʢʘʟʫʿʝ ʉʣʠʢʘ 9. ʋ 

ʠʩʪʦʤ ʧʦʛʣʘʚˀʫ (ʄʦʜʝʣʠ ʨʘʯʫʥʘʨʘ Raspberry Pi) ʩʝ ʥʘʣʘʟʝ ʠ ʜʝʪʘˀʥʝ 

ʢʘʨʘʢʪʝʨʠʩʪʠʢʝ ʠ ʩʧʝʮʠʬʠʢʘʮʠʿʘ ʦʚʦʛ ʤʦʜʝʣʘ. 

ʈʘʩʧʦʨʝʜ GPIO ʧʠʥʦʚʘ ʥʘ 40-ʧʠʥʩʢʦʤ ʢʦʥʝʢʪʦʨʫ ʧʨʠʢʘʟʫʿʝ ʉʣʠʢʘ 12. 

 

ʉʣʠʢʘ 12 ʈʘʩʧʦʨʝʜ GPIO ʧʠʥʦʚʘ ʥʘ 40-ʧʠʥʩʢʦʤ ʢʦʥʝʢʪʦʨʫ Raspberry Pi ʨʘʯʫʥʘʨʘ 

˜̑̉̐̑̆̍́ 2ÁÓÐÂÅÒÒÙ 0É ̘̑́̔̎́̑ ́
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ˠ̒̐̏̒̓́̃́ ̪̒̆̑̉̒̋̆ ̗̪̋̏̍̔̎̉̋́̉̆ ̒́ ̘̐̌̏̏̍ 

ʉʝʨʠʿʩʢʠ ʢʦʥʝʢʪʦʨ Raspberry Pi ʨʘʯʫʥʘʨʘ ʩʝ ʥʘʣʘʟʠ ʥʘ 40-ʧʠʥʩʢʦʤ ʢʦʥʝʢʪʦʨʫ, ʢʘʦ 

ʰʪʦ ʿʝ ʧʨʠʢʘʟʘʥʦ ʥʘ ʩʣʠʮʠ ʠʩʧʦʜ (ʉʣʠʢʘ 13). 

 

ʉʣʠʢʘ 13 ʈʘʩʧʦʨʝʜ ʧʠʥʦʚʘ ʩʝʨʠʿʩʢʦʛ ʧʦʨʪʘ ʥʘ ʢʦʥʝʢʪʦʨʫ Raspberry Pi ʨʘʯʫʥʘʨʘ 

ɼʆʂ ɱɽ ʇʃʆʏɸ ʀʉʂɲʋʏɽʅɸ, ʢʦʨʠʩʪʝ˂ʠ ʩʧʝʮʠʿʘʣʘʥ ĂUSB to Serialñ ʘʜʘʧʪʝʨ 

(ʉʣʠʢʘ 14) ʢʦʿʠ ʩʪʝ ʜʦʙʠʣʠ ʦʜ ʘʩʠʩʪʝʥʪʘ, ʧʨʠʢˀʫʯʠʪʝ ʞʠʮʝ ʥʘ ʧʨʠʢʘʟʘʥʠ ʢʦʥʝʢʪʦʨ 

ʥʘ ʩʣʝʜʝ˂ʠ ʥʘʯʠʥ: GND (ʮʨʥʘ) ʧʨʠʢˀʫʯʠʪʝ ʥʘ ʧʠʥ ʦʟʥʘʯʝʥ ʩʘ GND (ʧʠʥ 6, ʉʣʠʢʘ 

12), ʘ RX (ʙʝʣʘ) ʠ TX (ʟʝʣʝʥʘ) ʞʠʮʝ ʥʘ ʧʠʥʦʚʝ TX ʠ RX ʥʘ ʧʣʦʯʠ (ʧʠʥʦʚʠ 8 ʠ 10, 

ʉʣʠʢʘ 12). ʋʚʝʢ ʚʦʜʠʪʝ ʨʘʯʫʥʘ ʜʘ TX ʞʠʮʫ ʢʘʙʣʘ (ʘʜʘʧʪʝʨʘ) ʩʧʦʿʠʪʝ ʥʘ RX ʧʠʥ 

ʧʣʦʯʝ ʠ ʦʙʨʥʫʪʦ, ʢʦʿʠ ʛʦʜ ʢʘʙʝʣ ʠʣʠ ʧʣʦʯʫ ʢʦʨʠʩʪʠʪʝ. 

 

ʉʣʠʢʘ 14 ĂUSB to Serialñ ʘʜʘʧʪʝʨ, ʨʘʩʧʦʨʝʜ ʧʠʥʦʚʘ (ʞʠʮʘ) 

ʀʟʛʣʝʜ ʧʦʚʝʟʘʥʦʛ ĂUSB to Serialñ ʘʜʘʧʪʝʨʘ ʠ Raspberry Pi ʧʣʦʯʝ ʧʨʠʢʘʟʫʿʝ ʉʣʠʢʘ 

15. 
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ʉʣʠʢʘ 15 ʇʦʚʝʟʠʚʘˁʝ ĂUSB to Serialñ ʘʜʘʧʪʝʨʘ ʠ Raspberry Pi ʧʣʦʯʝ 

ʂʘʜʘ ʿʝ ĂUSB to Serialñ ʘʜʘʧʪʝʨ ʧʦʚʝʟʘʥ ʥʘ ʨʘʯʫʥʘʨ, ʥʦʚʠ ʩʝʨʠʿʩʢʠ ʧʦʨʪ ʙʠ ʪʨʝʙʘʣʦ 

ʜʘ ʩʝ ʧʦʿʘʚʠ ʢʘʦ /dev/ttyUSB0 , ʫʢʦʣʠʢʦ ʢʦʨʠʩʪʠʪʝ ʃʠʥʫʢʩ. ʋʢʦʣʠʢʦ ʥʘ ʨʘʯʫʥʘʨʫ 

ʠʤʘʪʝ Windows, ʘʜʘʧʪʝʨ ʙʠ ʪʨʝʙʘʣʦ ʜʘ ʩʝ ʚʠʜʠ ʫ Device Manager-ʫ, ʉʣʠʢʘ 16.  

 

ʉʣʠʢʘ 16 ʇʨʠʢʘʟ ĂUSB to Serialñ ʘʜʘʧʪʝʨʘ ʫ Device Manager-ʫ (Windows) 


