
ʄʀ ʀ ʀʅʌʆʈʄɸʎʀɱɽ 

 

ʋʚʦʜ 

 ʆʚʦʤ ʩʢʝʚʝʥʮʦʤ ʫʯʝʥʠʮʠ ʙʠ ʪʨʝʙʘʣʦ ʜʘ ʨʝʘʣʠʟʫʿʫ ʠʩʪʨʘʞʠʚʘˁʝ ʦ: ʢʦʣʠʯʠʥʠ ʝʥʝ-

ʨʛʠʿʝ ʢʦʿʫ ʧʦʪʨʦʰʝ, ʫ ʦʢʚʠʨʫ ʧʦʨʦʜʠʯʥʝ ʧʦʪʨʦʰˁʝ,  ʢʦʨʠʰ˂ʝˁʝʤ ʩʚʦʿʠʭ ʠʥʬʦʨʤʘʪʠ-

ʯʢʠʭ ʫʨʝʹʘʿʘ; ʪʝʤʠ ʝʢʨʘʥʠ,  ʤʦʟʘʢ... ʠ ʜʝʪʝ; ʫʩʧʦʩʪʘʚˀʘˁʫ ʚʝʟʝ ʠʟʤʝʹʫ ʝʥʝʨʛʠʿʝ ʠ 

ʠʥʬʦʨʤʘʮʠʿʘ; ʠʥʬʦʨʤʘʪʠʮʠ ʢʘʦ ʥʘʫʮʠ. ʋʯʝʥʠʮʠ ˂ʝ ʩʝ ʥʘ ʦʚʠʤ ʧʨʠʤʝʨʠʤʘ ʩʫʦʯʠʪʠ ʩ 

ʢʦʤʧʣʝʢʩʥʠʤ ʧʨʦʙʣʝʤʠʤʘ ʢʦʿʠ ʩʫ ʜʝʦ ˁʠʭʦʚʝ ʩʚʘʢʦʜʥʝʚʥʠʮʝ ʧʨʠʤʝˁʫʿʫ˂ʠ, ʢʨʦʟ 

ʩʘʤʦʩʪʘʣʥʘ ʠʣʠ ʠʩʪʨʘʞʠʚʘˁʘ ʫ ʛʨʫʧʠ,  ʩʚʦʿʘ ʟʥʘˁʘ ʠʟ ʧʨʠʨʦʜʥʠʭ ʥʘʫʢʘ ʠ ʪʝʭʥʠʢʝ, 

ʪʨʘʥʩʚʝʨʟʘʣʠʭ ʢʦʤʧʝʪʝʥʮʠʿʘ. 

 

ʏʘʩ 1-2. ʂʦʣʠʢʦ ʝʥʝʨʛʠʿʝ ʪʨʦʰʝ ʚʘʰʠ ʠʥʬʦʨʤʘʪʠʯʢʠ ʫʨʝʹʘʿʠ 

 

ʈʘʩʧʦʣʦʞʠʚ ʤʘʪʝʨʠʿʘʣ:  ʤʦʙʠʣʥʠ ʪʝʣʝʬʦʥ ʠʣʠ ʣʘʧ-ʪʦʧ, ʈʘʜʥʠ ʣʠʩʪ 1, ʚʝʟʘ ʩ ʠʥʪʝʨʥʝ-

ʪʦʤ, ʧʨʝʧʦʨʫʯʫʿʝʤʦ ʚʝʙʩʘʿʪ http://energyusecalculator.com/calculate_electrical_usage.htm  

ʢʦʿʠ ʚʘʤ ʜʘʿʝ ʤʦʛʫ˂ʥʦʩʪ ʜʘ ʧʨʦʨʘʯʫʥʘʪʝ ʧʦʪʨʦʰˁʫ ʝʥʝʨʛʠʿʝ ʟʘ ʩʚʦʿ ʠʥʬʦʨʤʘʪʠʯʢʠ 

ʫʨʝʹʘʿ, ʘʣʠ ʚʠ ʤʦʞʝʪʝ ʢʦʨʠʩʪʠʪʠ ʠ ʥʝʢʠ ʜʨʫʛʠ ʥʘʯʠʥ ʧʨʦʨʘʯʫʥʘ ʘʢʦ ʞʝʣʠʪʝ. 

 

ɿʘʜʘʪʘʢ:  ʀʟʨʘʯʫʥʘʿʪʝ ʢʦʣʠʢʦ ʝʥʝʨʛʠʿʝ ʪʨʦʰʝ ʚʘʰʠ ʠʥʬʦʨʤʘʪʠʯʢʠ ʫʨʝʹʘʿʠ ʫ ʦʚʠʨʫ 

ʧʦʨʦʜʠʯʥʝ ʧʦʪʨʦʰˁʝ ʝʣʝʢʪʨʠʯʥʝ ʝʥʝʨʛʠʿʝ. 

 

ʈʝʘʣʠʟʘʮʠʿʘ ʠʩʪʨʘʞʠʚʘˁʘ: 

-ʂʦʨʠʩʪʠʪʝ ʧʨʠʤʝʨ ʜʘʪ ʫ ʈʘʜʥʦʤ ʣʠʩʪʫ 1 ʠ ʥʘ ʨʘʯʫʥʫ ʟʘ ʧʦʪʨʦʰʝʥʫ ʝʣʝʢʪʨʠʯʥʫ 

ʝʥʝʨʛʠʿʫ ʚʘʰʝ ʧʦʨʦʜʠʮʝ ʫʪʚʨʜʠʪʝ ʢʦʣʠʢʘ ʿʝ ʤʝʩʝʯʥʘ ʦʜʥʦʩʥʦ ʛʦʜʠʰˁʘ ʧʦʪʨʦʰˁʘ. 

 

ʈʘʜʥʠ ʣʠʩʪ 1. ʇʦʪʨʦʰˁʘ ʝʥʝʨʛʠʿʝ ʚʘʰʝ ʧʦʨʦʜʠʮʝ ʠ ʝʤʠʩʠʿʝ CO2 
˻͍͔͒ ͙͔ͣ͊ͭ ͙͔ͨͪͣͪ ͙͍͔͘΄ͭ͊͊͞ ͙ͦ͟͞ ͙͒ͦ͋͊͞ ͍ͫ͊͊͟ ͙ͨͦͪͦ͒ͼ͊ ͯ ͍͔͙͘ ͨͦͭͪͦ΄͔ͥ ͔͔͙ͭͪ͟͡;͔ͤ 
͔͔͙͎͔ͤͪ͞Φ   

  

28.59%- ʀʟ ʭʠʜʨʦʝʣʝʢʪʨʘʥʘ  

71.16%-ʀʟ ʪʝʨʤʦʝʣʝʢʪʨʘʥʘ 

ɻʦʜʠʰˁʘ ʧʦʪʨʦʰˁʘ ʝʣʝʢʪʨʠʯʥʝ ʝʥʝ-

ʨʛʠʿʝ ʤʦʿʝ ʧʦʨʦʜʠʮʝ ʿʝ 1770 kWh  (h ʪʦ 

ʿʝ ʦʢʦ 50% ʩʨʝʜˁʝ ʧʦʪʨʦʰˁʝ ʫ ʉʨʙʠʿʠ) 

http://energyusecalculator.com/calculate_electrical_usage.htm


- ʀʟʨʘʯʫʥʘʿʪʝ ʢʦʣʠʢʦ ʧʦʪʨʦʰʝ ʚʘʰʠ ʠʥʬʦʨʤʘʪʠʯʢʠ ʫʨʝʹʘʿʠ? ʇʨʝʧʦʨʫʯʫʿʝʤʦ ʚʘʤ 

ʚʝʙʩʘʿʪ http://energyusecalculator.com/calculate_electrical_usage.htm 

ʅʘʩʪʘʚʥʠʢ ʤʦʞʝ ʜʘ ʧʦʢʨʝʥʝ ʜʠʩʢʫʩʠʿʫ ʦ: 

1. ʈʝʘʣʥʦʩʪʠ ʪʘʢʦ ʜʦʙʠʿʝʥʝ ʧʦʪʨʦʰˁʘ ʝʥʝʨʛʠʿʝ ʠʥʬʦʨʤʘʪʠʯʢʠʭ ʫʨʝʹʘʿʘ, ʪʿ., ʛʜʝ ʩʝ 

ʿʦʰ ʪʨʦʰʠ ʝʥʝʨʛʠʿʘ ʟʘ ʠʥʬʦʨʤʘʪʠʢʫ? ʅʘ ʧʨʠʤʝʨ, ʧʨʘʚˀʝˁʝ ʩʘʤʠʭ ʫʨʝʹʘʿʘ, 

ˁʠʭʦʚ ʪʨʘʥʩʧʦʨʪ ʜʦ ʢʦʨʠʩʥʠʢʘ, ˁʠʭʦʚʘ ʨʝʮʠʢʣʘʞʘ, ʝʥʝʨʛʠʿʘ ʦʜʨʞʘʚʘˁʘ ʬʘʨʤʠ 

ʩʝʨʚʝʨʘ,ʠʪʜ.  

2. ʂʦʣʠʢʦ ʩʝ ʧʦʪʨʦʰˁʦʤ ʝʥʝʨʛʠʿʝ ʟʘ ʠʥʬʦʨʤʘʪʠʯʢʝ ʥʘʤʝʥʝ ʝʤʠʪʫʿʝ CO2. ʂʘʦ ʧʦʤʦ˂ 

ʿʝ ʜʘʪ, ʠʟ ʈʘʜʥʦʛ ʣʠʩʪʘ 1, ʧʨʠʢʘʟ ʝʤʠʩʠʿʝ CO2 ʫ ʨʘʟʣʠʯʠʪʠʤ ʟʝʤˀʘʤʘ 

http://en.wikipedia.org/wiki/List_of_countries_by_carbon_dioxide_emissions  

ʂʦʣʠʢʦ CO2 ʩʝ ʝʤʠʪʫʿʝ ʫ ʉʨʙʠʿʠ? 

3. ʂʘʦ ʠʣʫʩʪʨʘʮʠʿʫ ʟʘ ʝʤʠʩʿʫ CO2 ,ʥʘʹʠʪʝ ʙʠʣʘʥʩ ʚʘʰʝ ʝʤʠʩʠʿʝ  CO2  (ʂʣʠʤʘ, ʤʦʿʘ 

ʧʣʘʥʝʪʘ é ʠ ʿʘ!) http://www.fondation-

lamap.org/sites/default/files/upload/media/minisites/projet_climat/animations/calculE

missions.swf  

 

 
 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

http://energyusecalculator.com/calculate_electrical_usage.htm
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http://www.fondation-lamap.org/sites/default/files/upload/media/minisites/projet_climat/animations/calculEmissions.swf
http://www.fondation-lamap.org/sites/default/files/upload/media/minisites/projet_climat/animations/calculEmissions.swf


ʏʘʩ 3-4. ʄʠ ʠ ʝʢʨʘʥʠ   

 
 
ɼʝʮʘ, ʘʣʠ ʠ ʦʜʨʘʩʣʠ, ʜʘʥʘʩ ʧʨʦʩʝʯʥʦ ʧʨʦʚʦʜʝ 5 ʩʘʪʠ ʧʨʝʜ ʥʝʢʠʤ ʝʢʨʘʥʦʤ ʘ ʥʘʿʚʝ˂ʠ ʙʨʦʿ 

ˁʠʭ ʩʝ ʟʘʜʦʚʦˀʘʚʘ ʟʥʘˁʝʤ ʢʦʿʝ ʦʤʦʛʫ˂ʫʿʝ ʢʦʨʠʰ˂ʝˁʝ ʢʦʤʧʿʫʪʝʨʘ, ʤʦʙʠʣʥʠʭ ʪʝʣʬʦʥʘ, 

ʢʦʥʟʦʣʘ ʟʘ ʠʛʨʫ...  ʅʝʢʠ ʦʜ ʧʦʟʠʪʠʚʥʠʭ ʠ ʥʝʛʘʪʠʚʥʠʭ ʝʬʝʢʘʪʘ ʢʦʨʠʰ˂ʝˁʘ ʝʢʨʘʥʘ ʩʫ 

ʜʘʪʠ ʥʘ ʛʦʨˁʦʿ ʩʣʠʮʠ ʠ ʫ ʜʦˁʦʿ ʪʘʙʝʣʠ: 



͙͍ͨͦͭͤͦ͘ ͔͎͙͍ͤ͊ͭͤͦ 

-ɺʠʜʝʦ ʠʛʨʝ ʠ ʚʠʨʪʫʝʣʥʘ ʨʝʘʣʥʦʩʪ ʫʦʧʰʪʝ 

ʤʦʛʫ ʧʨʝʩʪʘʚˀʘʪʠ ʧʦʜʨʰʢʫ ʫ ʙʨʦʿʥʠʤ 

ʬʦʨʤʘʤʘ ʟʘʰʪʠʪʝ : ʦʨʪʦʬʦʥʠʿʘ, 

ʝʨʛʦʪʝʨʘʧʠʿʘ, ʧʩʠʭʦʪʝʨʘʧʠʿʘ 

- ɹʦʨʙʘ ʧʨʦʪʠʚ ʥʘʩʠˀa ʫ ʰʢʦʣʠ ʠ ʤʝʹʫ 

ʜʝʮʦʤ ʫʦʧʰʪʝ ʿʝ ʜʘʪʘ ʢʨʦʟ ʧʨʠʤʝʨ ʀʛʨʘ 3 

ʣʠʢʘ1 

- ɿʘ ʜʝʮʫ ʢʦʿʘ ʠʤʘʿʫ ʧʨʦʙʣʝʤ ʩ ʜʠʩʣʝʢʩʠʿʦʤ2 

ʠ ʜʠʩʢʘʣʢʫʣʠʿʦʤ3 

 

-ʇʦʩʣʝʜʠʮʝ ʣʦʰʝ ʫʧʦʪʨʝʙʝ (ʧʦʚʣʘʯʝˁʝ ʫ 

ʩʝʙʝ, ʥʝʩʘʥʠʮʘ, ʩʣʘʙʘ ʢʦʥʮʝʥʪʨʘʮʠʿʘ, 

ʠʪʜ.)  

-ʇʨʦʙʣʝʤʘʪʠʯʥʝ ʧʦʩʣʝʜʠʮʝ ʧʨʝʪʝʨʘʥʦʛ 

ʙʦʨʘʚʢʘ ʜʝʮʝ ʨʘʥʦʛ ʫʟʨʘʩʪʘ ʧʨʝʜ 

ʥʝʠʥʪʝʨʘʢʪʠʥʚʠʤ ʝʢʨʘʥʠʤʘ, ʚʠʰʝ ʦʜ ʜʚʘ 

ʩʘʪʘ ʜʥʝʚʥʦ,    

 -ɻʣʘʚʥʠ ʧʨʦʙʣʝʤ, ʢʦʜ ʘʜʦʣʝʩʮʝʥʘʪʘ,  

ʧʨʝʜʩʪʘʚˀʘ ʧʨʝʪʝʨʘʥʘ ʫʧʦʪʨʝʙʘ ʘ 

ʧʦʥʝʢʘʜ ʠ ʧʘʪʦʣʦʛʠʿʘ ʝʢʨʘʥʘ.  

 

ɿʘʜʘʪʘʢ:  

-ʅʘ ʦʩʥʦʚʫ ʧʨʦʨʘʯʫʥʘ ʝʥʝʨʛʠʿʝ (ʨʝʟʫʣʪʘʪʠ ʚʘʰʝʛ ʠʩʪʨʘʞʠʚʘˁʘ ʥʘ ʧʨʝʪʭʦʜʥʦʤ ʯʘʩʫ) ʢʦʿʫ ʪʨʦʰʝ 

ʚʘʰʠ ʠʥʬʦʨʤʘʪʠʯʢʠ ʫʨʝʹʘʿʠ ʤʦʞʝʪʝ ʜʘ ʟʘʢˀʫʯʠʪʝ ʢʦʣʠʢʦ ʩʘʪʠ ʜʥʝʚʥʦ ʧʨʦʚʦʜʠʪʝ ʧʨʝʜ ʥʝʢʠʤ 

ʦʜ ʚʘʰʠʭ ʝʢʨʘʥʘ; 

-ɼʘ ʣʠ ʿʝ ʪʦ ʚʨʝʤʝ ʠʟʥʘʜ ʠʣʠ ʠʩʧʦʜ ʧʨʦʩʝʯʥʦʛ (5 ʩʘʪʠ ʧʨʝʜ ʝʢʨʘʥʦʤ); 

-ʅʘʚʝʜʠʪʝ ʘʢʪʠʚʥʦʩʪʠ ʢʦʿʝ ʨʝʘʣʠʟʫʿʝʪʝ ʢʦʨʠʰ˂ʝˁʝʤ ʝʢʨʘʥʘ; 

-ʅʘʚʝʜʠʪʝ ʥʝʢʠ ʦʜ ʧʦʟʠʪʠʚʥʠʭ ʠ ʥʝʛʘʪʠʚʥʠʭ ʝʬʝʢʘʪʘ ʢʦʨʠʰ˂ʝˁʘ ʝʢʨʘʥʘ ʥʘ ʚʘʰʝʤ ʧʨʠʤʝʨʫ; 

-ʅʘʚʝʜʠʪʝ ʢʦʣʠʢʦ ʚʨʝʤʝʥʘ ʧʨʦʚʝʜʝʪʝ ʯʠʪʘʿʫ˂ʠ ʥʝʢʫ ʢˁʠʛʫ ʠʣʠ ʨʝʘʣʠʟʫʿʫ˂ʠ ʥʝʢʠ ʟʘʜʘʪʘʢ 

ʢʣʘʩʠʯʥʠʤ ʧʫʪʝʤ, ʘ ʢʦʣʠʢʦ ʢʦʨʠʩʪʝ˂ʠ ʝʢʨʘʥʝ. 

 

ɿʘ ʨʝʘʣʠʟʘʮʠʿʫ ʦʚʦʛ ʟʘʜʘʪʘʢ  ʧʦʪʨʝʙʘʥ ʚʘʤ ʿʝ ʢʦʤʧʿʫʪʝʨ ʠʣʠ ʤʦʙʠʣʥʠ ʪʝʣʝʬʦʥ  ʠ ʚʝʟʘ ʩ 

ʠʥʪʝʨʥʝʪʦʤ 

 

ʅʘʧʦʤʝʥʘ ʥʘʩʪʘʚʥʠʢʫ 

-ʇʨʝʧʦʨʫʯʫʿʝʤʦ ʜʘ ʧʨʝʫʟʤʝʪʝ ʤʦʜʫʣ ʩʘ ʩʘʿʪʘ ʈʫʢʘ ʫ ʪʝʩʪʫ, ʢʦʿʠ ʩʧʘʜʘ ʫ ʦʙʣʘʩʪ 

ʢʦʛʥʠʪʠʚʥʠʭ ʥʘʫʢʘ ʘ ʪʨʝʪʠʨʘ ʧʨʦʙʣʝʤ ʝʢʨʘʥʘ ʠ ʜʝʮʝ:. Ăɽʢʨʘʥʠ, ʤʦʟʘʢ ... ʠ ʜʝʪʝñ,  

(ʧʨʝʚʦʜ ʩ ʬʨʘʥʮʫʩʢʦʛ  ʉʪʝʚʘʥ ɱʦʢʠ˂ ) ʤʦʞʝʪʝ ʛʘ ʧʨʝʫʟʝʪʠ ʧʦʩʨʝʜʩʪʚʦʤ ʣʠʥʢʘ 

http://rukautestu.vin.bg.ac.rs/?Page_Id=10607#projet14  ʘ ʟʘʪʠʤ ʢʣʠʢʥʝʪʝ ʥʘ ʣʠʥʢ 

http://rukautestu.vin.bg.ac.rs/materijal/casovi.pdf  ʠ ʦʜʘʙʝʨʝʪʝ ʪʝʤʫ ʢʦʿʫ ʞʝʣʠʪʝ ʜʝʪʘˀʥʠʿʝ ʜʘ 

ʦʙʨʘʜʠʪʝ ʩ ʫʯʝʥʮʠʤʘ.  

-ʇʦʢʫʰʘʿʪʝ ʩ ʫʯʝʥʠʮʠʤʘ, ʫ ʟʘʚʠʩʥʦʩʪʠ ʦʜ ˁʠʭʦʚʦʛ ʠʥʪʝʨʝʩʦʚʘˁʘ ʠ ʫʟʨʘʩʪʘ, ʜʘ ʧʦʛʣʝʜʘʪʝ ʜʦʣʝ 

ʥʘʚʝʜʝʥʝ ʩʘʿʪʦʚʝ ʟʘ ʙʨʙʫ ʧʨʦʪʠʚ ʥʘʩʠˀʘ ʫ ʰʢʦʣʠ, ʜʠʩʣʝʢʩʠʿʫ ʠ ʜʠʩʢʘʣʢʫʣʠʿʫ, ʠʣʠ ʧʘʢ ʩʘʿʪʦʚʝ 

ʢʦʿʝ ʤʦʞʝʪʝ ʢʦʨʠʩʪʠʪʠ ʫ ʨʝʘʣʠʟʘʮʠʿʠ ʪʝʤʘ ʠʟ ʧʨʠʨʦʜʥʠʭ ʥʘʫʢʘ. 

-ʅʘʩʪʘʚʥʠʢ ʤʦʞʝ, ʢʨʦʟ ʜʠʩʢʫʩʠʿʫ, ʜʘ ʫʯʝʥʠʢʝ ʥʘʚʝʜʝ ʥʘ ʨʘʟʤʠʰˀʘˁʝ ʢʘʢʦ ʤʦʛʫ ʜʘ ʧʨʠʤʝʥʦʤ 

ʠʥʬʦʨʤʘʪʠʢʝ ʜʦʧʨʠʥʝʩʫ ʩʤʘˁʝˁʫ ʧʦʪʨʦʰˁʝ ʝʥʝʨʛʠʿʝ ʫ ʧʨʦʜʠʮʠ ʠ ʜʨʫʰʪʚʫ. 

 

  

 

 

 

 

 

 

 

                                                           
1 http://www.sergetisseron.com/le-jeu-des-trois-figures/ (ʀʛʨʘ ʪʨʠ ʣʠʢʘ- Le Jeu des Trois Figures) 
2 http://www.cne.psychol.cam.ac.uk/people/themes/graphogame (ɼʠʩʣʝʢʩʠʿʘ-GRAPHOGAM) 

      3http://www.thenumberrace.com/nr/home.php  ό́ͪ͊͟ ͔͍͋ͪͦ͊͞ NUMBER RACE)   

http://rukautestu.vin.bg.ac.rs/?Page_Id=10607#projet14
http://rukautestu.vin.bg.ac.rs/materijal/casovi.pdf
http://www.sergetisseron.com/le-jeu-des-trois-figures/
http://www.cne.psychol.cam.ac.uk/people/themes/graphogame
http://www.thenumberrace.com/nr/home.php


 

ʏʘʩ 5-6. ʀʅʌʆʈʄɸʊʀʂɸ ɱɽ ʅɸʋʂɸ 

 
 



ʋʯʝʥʠʮʠ  ʙʠ ʫ ʅʋʄɽʈʀʎʀ  ʧʨʝʚʘʟʠh ʣʘ ʫʣʦʛʫ ʇʆʉʄɸʊʈɸʏɸ  ʠ ʧʦʩʪʘʣʘ ɸʂʊɽʈʀ  ʘʢʦ ʠʤ ʩʝ 

ʧʨʫʞʠ ʧʨʠʣʠʢʘ ʜʘ  ʫʩʚʦʿʝ ʢʦʥʮʝʧʪʝ ʠʥʬʦʨʤʘʪʠʯʢʝ ʥʘʫʢʝ: ɸʃɻʆʈʀʊɸʄ, ʀʅʌʆʈʄɸʊʀʏʂʀ 

ɱɽɿʀʂ, ʊʈɽʊʄɸʅɸ ʀʅʌʆʈʄɸʎʀɱɸ.   

ʂʘʢʦ ʧʨʠʧʨʝʤʠʪʠ ʫʯʝʥʠʢʝ ʟʘ ʞʠʚʦʪ ʫ ʥʫʤʝʨʠʯʢʦʤ ʦʢʨʫʞʝˁʝ? ʂʘʢʦ ʠʤ ʧʦʤʦ˂ʠ ʜʘ ʫ ʪʘʢʚʦʤ 

ʦʢʨʫʞʝˁʫ ʧʦʩʪʘʥʫ ʘʢʪʝʨʠ ʫʩʚʘʿʘˁʝʤ ʢʦʥʮʝʧʘʪʘ ʘʣʛʦʨʠʪʤʘ, ʠʥʬʦʨʤʘʪʠʯʢʦʛ ʿʝʟʠʢʘ ʠ 

ʪʨʝʪʤʘʥʘ ʠʥʬʦʨʤʘʮʠʿʘ, ʦʜʥʦʩʥʦ ʩʭʚʘʪʘˁʘ ʠʥʬʦʨʤʘʪʠʢʝ ʘʢʦ ʥʘʫʢʝ? 

ʀʅʌʆʈʄɸʊʀʏʂ ʅɸʋʂɸ  ʿʝ ʄʋʊʀɼʀʉʎʀʇʃʀʅɸʈʅɸ ʅɸʋʂɸ ɼʆʉʊʋʇʅɸ ʉɺʀʄɸ ʠ 

ʤʦʞʝ ʜʘ ʩʝ ʫʩʚʦʿʘ ʠ ʙʝʟ ʩʧʝʮʠʬʠʯʥʠʭ ʩʢʫʧʠʭ ʤʘʪʝʨʠʿʘʣʘ, ʿʝʨ ʦʥʘ ʧʦʨʝʜ ʫʩʚʘʿʘˁʘ ʢʦʥʮʝʧʘʪʘ ʠ 

ʤʝʪʦʜʘ ʥʫʜʠ ʠʟʫʟʝʪʥʝ ʤʦʛʫ˂ʥʦʩʪʠ ʟʘ :  

-ʧʨʠʤʝʥʫ ʘʢʪʠʚʥʠʭ ʧʝʜʘʛʦʛʠʿʘ, ʙʠʣʦ ʧʦʩʨʝʜʩʪʚʦʤ ʠʩʪʨʘʞʠʚʘˁʘ ʠʣʠ ʧʦʩʨʝʜʩʪʚʦʤ  ʧʨʦʿʝʢʘʪʘ, 

-ʨʘʟʚʦʿ ʪʨʘʥʩʚʝʟʘʣʥʠʭ ʢʦʤʧʝʪʝʥʮʠʿʘ ʧʦʧʫʪ ʜʦʥʦʰʝˁʘ ʦʜʣʫʢʝ, ʨʝʟʦʥʦʚʘˁʘ, ʘʨʛʫʤʝʥʪʘʮʠʿʝ, 

ʘʫʪʦʥʦʤʠʿʝ, ʩʘʨʘʜˁʝ, ʠʪʜ. 

-ʤʫʣʪʠʜʠʩʮʠʧʣʠʥʘʨʥʦʛ ʥʘʯʠʥʘ ʨʘʜʘ 

-ʚʨʝʜʥʦʚʘˁʘ ʢʦʤʧʝʪʝʥʮʠʿʘ ʢʦʿʝ ʥʝ ʥʘʣʘʟʝ  ʫʚʝʢ ʩʚʦʿʝ ʤʝʩʪʦ ʫ ʰʢʦʣʠ. ʅʘ ʧʨʠʤʝʨ, ʢʦʤʧʝʪʝʥʮʠʿʝ 

ʜʝʮʝ ʠ ʦʜʨʘʩʣʠʭ ʫ ʢʦʨʠʰ˂ʝˁʫ ʠʥʬʦʨʤʘʪʠʯʢʠʭ ʫʨʝʹʘʿʘ, ʧʨʠʤʝʥʝ ʠʥʬʦʨʤʘʪʠʢʝ ʫ ʥʘʫʮʠ, ʪʝʭʥʦ-

ʣʦʛʠʿʠ, ʜʨʫʰʪʚʫ ʩʫ ʫʛʣʘʚʥʦʤ, ʟʘ ʚʝ˂ʠʥʫ ʢʦʨʠʩʥʠʢʘ,  ʩʪʝʯʝʥʝ ʚʘʥ ʰʢʦʣʩʢʠʭ ʢʣʫʧʘ ʠ ʟʚʘʥʠʯʥʠʭ 

ʢʫʨʠʢʫʣʫʤʘ.  

 

ɽʢʩʧʝʨʠʤʝʥʪʘʣʥʠ ʜʝʦ 

ʇʦʪʨʝʙʘʥ ʤʘʪʝʨʠʿʘʣ: ʿʝʜʥʦʩʪʘʚʥʠ ʨʦʙʦʪ ʠ ʫʧʫʪʩʪʚʦ ʟʘ ʨʘʜ ʩ ˁʠʤ4, ʢʦʥʩʪʨʫʢʮʠʿʘ ʨʦʙʦʪʘ ʫ 

ʫʯʠʦʥʦʠʮʠ5 ʟʘ ʩʚʝʛʘ ʥʝʢʦʣʠʢʦ ʩʪʦʪʠʥʘ ʜʠʥʘʨʘ (ʘʢʦ ʢʫʧʠʪʝ ʝʣʝʤʝʥʪʝ ʿʝʬʪʠʥʦ ʧʨʝʢʦ ʠʥʪʝʨʥʝʪʘ), 

ʢʘʨʦ ʧʘʧʠʨ, ʦʣʦʚʢʝ... 

ɿʘʜʘʪʘʢ 1. ɸʢʦ ʠʤʘʪʝ ʨʦʙʦʪʘ ʤʦʞʝʪʝ ʩ ʫʯʝʥʠʮʠʤʘ ʦʩʥʦʚʥʝ ʰʢʦʣʝ ʠʟʚʝʩʪʠ ʥʠʟ ʘʢʪʠʚʥʦʩʪʠ 

ʥʘʚʝʜʝʥʠʭ ʫ ʫʧʫʪʩʪʚʫ ʟʘ ʨʘʜ ʩ ʨʦʙʦʪʦʤ ʢʦʿʝ ʿʝ ʩʘʩʪʘʚʥʠ ʜʝʦ ʩʝʢʚʝʥʮʝ ʦ ʨʦʙʦʪʠʮʠ 

 
ʉʣʠʢʘ 1. ʧʨʠʢʘʟʫʿʝ ʢʘʢʦ ʩʫ ʜʝʮʘ ʟʘʠʥʪʝʨʝʩʦʚʘʥʦ ʨʘʜʠʣʘ ʩ ʨʦʙʦʪʦʤ ʧʨʠʤʝˁʫʿʫ˂ʠ ʣʦʛʠʯʢʫ 

ʦʧʝʨʘʮʠʿʫ Ăʘʢʦ...ʦʥʜʘñ (ʘʢʦ ʧʦʙʫʜʠʤ ʨʦʙʦʪʘ ʥʘ ʮʨʚʝʥʫ ʙʦʿʫ ʦʥ ˂ʝ ʙʝʞʘʪʠ ʦʜ ʤʝʥʝ; ʘʢʦ ʧʦʟʝʣʝʥʠ 

ʦʥ ˂ʝ ʤʝ ʧʨʘʪʠʪʠ,... 

 

                                                           
4 ʈʦʙʦʪ THIMIO:ʧʨʠʣʦʛ ʠ ʣʠʥʢ  

http://rukautestu.vin.bg.ac.rs/ZA_SAJT_RUKA_U_TESTU_016/12.ROBOTIKA/12.ROBOTIKA.pdf  
5 ʂʦʥʩʪʨʫʢʮʠʿʘ ʨʦʙʦʪʘ ʫ ʫʯʠʦʥʠʮʠ:ʧʨʠʣʦʛ ʠ ʣʠʥʢ 

http://rukautestu.vin.bg.ac.rs/ZA_SAJT_RUKA_U_TESTU_016/12.ROBOTIKA/KONSTRUISI%20ROBO

TA%20SAM.pdf  

http://rukautestu.vin.bg.ac.rs/ZA_SAJT_RUKA_U_TESTU_016/12.ROBOTIKA/12.ROBOTIKA.pdf
http://rukautestu.vin.bg.ac.rs/ZA_SAJT_RUKA_U_TESTU_016/12.ROBOTIKA/KONSTRUISI%20ROBOTA%20SAM.pdf
http://rukautestu.vin.bg.ac.rs/ZA_SAJT_RUKA_U_TESTU_016/12.ROBOTIKA/KONSTRUISI%20ROBOTA%20SAM.pdf


ʋʯʝʥʠʮʠ ʢʦʿʠ ʚʝ˂ ʟʥʘʿʫ ʜʘ ʧʨʦʛʨʘʤʠʨʘʿʫ ʤʦʛʫ ʩʚʦʿʘ ʟʥʘˁ ʘ ʜʘ ʧʨʠʤʝʥʝ ʪʘʢʦ ʰʪʦ ˂ʝ ʥʘʧʨʘʚʪʠ 

ʘʣʛʦʨʠʪʘʤ ʢʦʨʠʩʪʝ˂ʠ ʦʜʛʦʚʘʨʘʿʫ˂ʠ ʿʝʟʠʢ ʘ ʟʘʪʠʤ ʠ  ʧʨʦʛʨʘʤ ʢʦʿʠ ˂ʝ ʠʤ ʦʤʦʛʫ˂ʠʪʠ ʜʘ ʨʦʙʦʪ 

ʨʝʘʣʠʟʫʿʝ ʦʚʝ ʨʘʜˁʝ ʢʦʨʠʰ˂ʝˁʝʤ ʥʘʨʝʜʙʠ ʧʦʩʨʝʜʩʪʚʦʤ ʥʘʧʨʘʚˀʝʥʦʛ ʧʨʦʛʨʘʤʘ. ʅʘ ʪʘʿ ʥʘʯʠʥ 

ʦʥʠ ʧʦʩʪʘʿʫ ʘʢʪʝʨʠ ʘ ʥʝ ʩʘʤʦ ʧʦʩʤʘʪʨʘʯʠ ʢʦʿʠ ʩʝ ʠʛʨʘʿʫ ʩ ʨʦʙʦʪʦʤ.  

 

ʋʯʝʥʠʮʠ ʩʨʝʜˁʠʭ ʰʢʦʣʘ ʤʦʛʫ ʜʘ ʘʥʘʣʠʟʠʨʘʿʫ ʰʪʘ ʿʝ ʩʚʝ ʧʦʪʨʝʙʥʦ ʜʘ ʥʘʧʨʘʚʝ ʥʝʢʦʛ ʿʝʜʥʦʩʪʘ- 

ʚʥʦʛ ʨʦʙʦʪʘ. ɼʘ ʫ ʪʠʤ ʧʦʢʫʰʘʿʠʤʘ ʢʦʨʠʩʪʝ ʦʩʥʦʚʥʝ ʧʦʿʤʦʚʝ ʫ ʚʝʟʠ ʈʦʙʦʪʠʢʝ6 ʠ ɹʠʦʥʠʢʝ7. 

 

ɿʘʜʘʪʘʢ 2.ʇʠʢʩʝʣʠʟʘʮʠʿʘ ʩʣʠʢʝ ʫ ʮʨʥʦ ʙʝʣʦʿ ʙʦʿʠ 

ʇʦʪʨʝʙʥʦ ʿʝ ʜʘ ʫʯʝʥʠʢʝ ʦʩʥʦʚʥʝ ʰʢʦʣʝ ʫʧʦʟʥʘʪʝ ʩ ʜʝʬʠʥʠʮʠʿʦʤ ʧʠʢʩʝʣʘ, ʘ ʟʘʪʠ ʠ ʜʘ ʪʨʘʞʠʪʝ ʜʘ 

ʥʘʧʨʘʚʝ ʮʨʥʦ-ʙʝʣʫ ʧʠʢʩʝʣʠʟʘʮʠʿʫ ʩʣʠʢʝ ʥʘ ʢʘʨʦ ʧʘʧʠʨʫ. 

 

ʉʣʠʢʘ 2., ʧʨʠʢʘʟʫʿʝ ʧʠʢʩʝʣʠʟʘʮʠʿʫ ʨʠʙʝ. ɼʘʢʣʝ, ʫʯʝʥʠʢ ʪʨʝʙʘ ʜʘ ʦʙʦʿʠ ʫ ʮʨʥʦ ʩʚʘʢʫ ʢʦʮʢʠʮʫ 

ʢʘʨʦ ʧʘʧʠʨʘ ʢʨʦʟ ʢʦʿʫ ʿʝ ʧʨʦʰʣʘ ʣʠʥʠʿʘ ʮʨʪʝʞʘ ʨʠʙʝ. ʐʪʦ ʩʫ ʢʦʮʢʠʮʝ ʤʘˁʝ ʪʦ ʩʝ ʩʚʝ ʚʠʰʝ 

ʧʨʠʙʣʠʞʘʚʘʤʦ ʧʦʚʫʯʝʥʦʿ ʣʠʥʠʿʠ ʘ ʩʣʠʢʘ ʠʤʘ ʩʚʝ ʚʝ˂ʠ ʙʨʦʿ ʧʠʢʩʝʣʘ! 
 

 
ʉʣʠʢʘ 3., ʧʨʠʢʘʟʫʿʝ ʢʘʢʦ ʫʯʝʥʠʮʠ ʨʝʣʘʠʟʫʿʫ ʮʨʥʦ-ʙʝʣʫ ʧʠʢʩʝʣʠʟʘʮʠʿʫ ʩʣʠʢʝ. 

 

ʋʯʝʥʠʮʠ ʩʨʝʜˁʠʭ ʰʢʦʣʘ ʙʠ ʤʦʛʣʠ ʜʘ ʩʝ ʫʧʦʟʥʘʿʫ ʩ ʦʩʥʦʚʥʠʤ ʧʦʿʤʦʚʠʤʘ ʦ ʊʝʣʝʜʝʪʝʢʮʠʿʠ8 

ʠ ʜʘ, ʟʘ ʨʘʟʣʠʢʫ ʦʜ ʫʯʝʥʠʢʘ ʫ ʦʩʥʦʚʥʦʿ ʰʢʦʣʠ, ʨʘʟʤʘʪʨʘʿʫ ʚʠʟʫʝʣʠʟʘʮʠʿʫ ʠ ʠʥʪʝʨʧʨʝ-

ʪʘʮʠʿʫ  ʪʝʣʝʜʝʪʝʢʮʠʦʥʠʭ ʩʣʠʢʘ, ʧʦʿʤʦʚʝ ʩʧʝʢʪʨʘʣʥʝ ʨʝʟʦʣʫʮʠʿʝ, ʠʪʜ. 

                                                           
6 ɼʘʚʠʜ ɺʠʣʛʝʥʙʘʩ, ɹʝʘʪʨʠʩ ʉʘʣʚʠʘ, ʄʘʨʢ ɾʫʣʠʿʘ (ʫʨʝʜʥʠʮʠ), ɿʨʥʮʘ ʥʘʫʢʘ 5, ʢʦʫʨʝʜʥʠʢ ʠ ʧʨʝʚʦʜʠʣʘʮ 

ʥʘ ʩʨʧʩʢʠ ʿʝʟʠʢ ʉʪʝʚʘʥ ɱʦʢʠ˂, ʩʪʨ. 25-48, ɿʘʚʦʜ ʟʘ ʫ˅ʙʝʥʠʢʝ, ɹʝʦʛʨʘʜ 2008 
7 ʄʘʨʢ ɾʘʤʫ, ɽʜʠʪ ʉʘʣʪʿʝʣ (ʫʨʝʜʥʠʮʠ), ɿʨʥʮʘ ʥʘʫʢʘ 7, ʢʦʫʨʝʜʥʠʢ ʠ ʧʨʝʚʦʜʠʣʘʮ ʥʘ ʩʨʧʩʢʠ ʿʝʟʠʢ ʉʪʝʚʘʥ 

ɱʦʢʠ˂, ʩʪʨ. 85-110 ɿʘʚʦʜ ʟʘ ʫ˅ʙʝʥʠʢʝ, ɹʝʦʛʨʘʜ 2011. 
8 ɼʘʚʠʜ ɺʠʣʛʝʥʙʘʩ, ɼʠʜʿʝ ʇʦʣ (ʫʨʝʜʥʠʮʠ), ɿʨʥʮʘ ʥʘʫʢʘ 8, ʢʦʫʨʝʜʥʠʢ ʠ ʧʨʝʚʦʜʠʣʘʮ ʥʘ ʩʨʧʩʢʠ ʿʝʟʠʢ 

ʉʪʝʚʘʥ ɱʦʢʠ˂,ʩʪʨ. 117-140,  ɿʘʚʦʜ ʟʘ ʫ˅ʙʝʥʠʢʝ, ɹʝʦʛʨʘʜ 2013. 



 

ʏʘʩ 7-8. ʂʫʣʪʫʨʘ ʢˁʠʛʝ-ʂʫʣʪʫʨʘ ʝʢʨʘʥʘ 
ɲʫʜʠʤʘ ʩʫ, ʙʘʨ ʜʦ ʩʘʜʘ, ʟʥʘʪʥʦ ʚʠʰʝ ʧʦʟʥʘʪʠ ʥʝʢʠ Ăʿʘʢʠñ ʜʦʛʘʹʘʿʠ ʫ ʠʩʪʦʨʠʿʠ ʮʠʚʠʣʠʟʘʮʠʿʝ, 

ʧʦʧʫʪ ʨʘʪʦʚʘ ʠʣʠ ʚʣʘʜʘʨʘ, ʥʝʛʦ ʦʥʠ  ʢʦʿʠ ʩʫ ʥʘʠʟʛʣʝʜ Ăʥʝʧʨʠʤʝʪʥʠñ ʘ ʠʧʘʢ ʦʟʥʘʯʘʚʘʿʫ ʠʟʫʟʝʪʥʫ 

ʧʨʝʢʨʝʪʥʠʮʫ ʟʘ ˁʠʭʦʚ ʥʘʯʠʥ ʞʠʚʦʪʘ. ʂʘʦ ʧʨʠʤʝʨ ʥʘʚʦʜʠʤʦ ʜʚʘ ʜʦʛʘʹʘʿʘ ʢʦʿʠ  ʠʟʫʟʝʪʥʦ ʦʙʝʣʝ-

ʞʘʚʘʿʫ ʠʩʪʦʨʠʿʫ ˀʫʜʩʢʝ ʮʠʚʠʣʠʟʘʮʠʿʝ: ʧʦʯʝʪʢʝ  ʂʫʣʪʫʨʝ ʢˁʠʛʝ ʠ ʂʫʣʪʫʨʝ ʝʢʨʘʥʘ. 

ʢʫʣʪʫʨʘ ʢˁʠʛʝ  ʂʫʣʪʫʨʘ ʝʢʨʘʥʘ 

  

R.FEYNMAN ʿʝ 1959 ʨʝʢʘʦ 

ʩʪʘʚʠ˂ʫ , Ăɽʥʮʠʢʣʦʧʝʜʠʿʫ ɹʨʠʪʘʥʠʢʘ 

ʥʘ ʚʨʭ ʠʛʣʝñ ʰʪʦ ʿʝ ʠ ʦʩʪʚʘʨʝʥʦ 

ʧʦʩʣʝ ʜʚʘʜʝʩʝʪʠ ʰʝʩʪ ʛʦʜʠʥʘ ʢʘʜʘ ʿʝ 

ʩʪʨ ʘʥʠʮʘ ʪʝʢʩʪʘ ʩʪʘʚˀʝʥʘ ʥʘ 625 

ʤʠʣʠʦʥʘ ʤʘˁʫ ʧʦʚʨʰʠʥʫ9; ɿʘʪʠʤ ʩʝ, 

ʢʘʦ ʧʦʩʣʝʜʠʮʘ ʨʘʟʚʦʿʘ ʥʫʤʝʨʠʯʢʠʭ 

ʪʝʭʥʦʣʦʛʠʿʘ10,11, ʫʧʦʨʝʜʦ  ʩ ʤʦʜʝʣʦʤ 

ʢˁʠʛʝ  ʩʚʝ ʚʠʰʝ  ʢʦʨʠʩʪʝ  ʝʢʨʘʥʠ 

ʢʘʦ ʧʦʜʣʦʛʘ: ʀʥʪʝʨʥʝʪ-1983, World 

Wide Web ïWWW -1989, ɺʠʢʠ-

ʧʝʜʠʿʘ-2001, Facebook-2004;ɼʘʥʘʩ 

ʜʝʮʘ (ʇʘʣʯʠ˂ʠ12 )ʠ ʘʜʦʣʝʩʮʝʥʪʠ 

ʧʨʦʚʦʜʝ ʫ ʧʨʦʩʝʢʫ 5 ʩʘʪʠ ʧʨʝʜ 

ʨʘʟʥʠʤ ʚʨʩʪʘʤʘ ʝʢʨʘʥʘ, ʠʥʩʪʨʫʠʨʘ-

ʥʠ ʩʫ ʜʘ ʛʣʝʜʘʿʫ ʩʣʠʢʫ ʥʝʢʦʣʠʢʦ 

ʩʝʢʫʥʜʠ, ʮʠʨʢʫʣʘʨʥʦ ʤʠʰˀʝˁʝ 

ʧʦʪʠʩʢʫʿʝ ʣʠʥʝʘʨʥʦ (ʢʘʨʘʢʪʝʨʠʩʪʠ-

ʯʥʦ ʟʘ ʢʫʣʪʫʨʫ ʢˁʠʛʝ)..  

ʉʪʨʘʥʠʮʘ ɹʠʙʣʠʿʝ ʰʪʘʤʧʘʥʝ ʥʘ ɻʫʪʝʥʙʝʨʦʚʦʤ ʩʣʦʛʫ ʫ 

ʄʫʟʝʿʫ ʪʝʭʥʠʢʝ ʫ ʇʨʘʛʫ 198913. (ɻʫʪʝʥʙʝʨʛ ʿʝ ʩʚʦʿʫ 

ʠʥʦʚʘʮʠʿʫ ʥʘʧʨʘʚʠʦ ʫ XVI -ʪʦʤ ʚʝʢʫ! ) 

ɼʦʩʪʫʧʥʦʩʪ ʢˁʠʛʝ ʚʝ˂ʝʤ ʙʨʦʿʫ 

ˀʫʜʠ,  ʢʦʿʫ ʿʝ ʦʤʦʛʫ˂ʠʣʘ 

ɻʫʪʝʥʙʝʨʛʦʚʘ ʠʥʦʚʘʮʠʿʘ,  ʿʝ 

ʨʘʟʚʠʿʘʥʘ ʪʦʢʦʤ 4 ʚʝʢʘ ʘ ʨʘʟʚʦʿʝʤ 

ʥʫʤʝʨʠʯʢʠʭ ʪʝʭʥʦʣʦʛʠʿʘ 

ʦʩʪʚʘʨʝʥʝ ʩʫ ʠʟʫʟʝʪʥʝ ʧʨʦʤʝʥʝ ʟʘ 

ʩʘʤʦ 50-ʘʢ ʛʦʜʠʥʘ! 

ʏʦʚʝʢ ʿʝ ʪʦʢʦʤ ʪʦʛ ʧʝʨʠʦʜʘ ʧʨʝʰʘʦ ʧʫʪ ʦʜ ʧʠʩʘˁʘ 

ʧʝʨʦʤ  ʥʘ ʨʘʟʥʠʤ ʧʦʜʣʦʛʘʤʘ ʜʘ ʙʠ ʜʦʰʘʦ ʜʦ, ʩʢʦʨʦ 

ʩʚʠʤʘ ʜʦʩʪʫʧʥʝ, ʩʚʝʩʢʝ...  ʭʝʤʠʿʩʢʝ ʦʣʦʚʢʝ... 

 
 

ʇʦʩʣʝʜˁʠʭ ʜʝʩʝʪʘʢ ʛʦʜʠʥʘ ʩʚʝ ʩʫ 

ʜʦʩʪʫʧʥʠʿʠ ʧʨʦʠʟʚʦʜʠ ʥʫʤʝʨʠʯʢʦ-

ʠʥʬʦʨʤʘʮʠʦʥʠʭ ʪʝʭʥʦʣʦʛʠʿʘ ʧʦʧʫʪ 

ʢʦʤʧʿʫʪʝʨʘ, ʪʘʙʣʝʪʘ, ʤʦʙʠʣʥʦʛ 

ʪʝʣʝʬʦʥʘ... 

  
                                                           
9 Le CCSTI Grenoble, Exposition NANOversion «légère», ʀʟʣʦʞʙʘ ʫ ɹʝʦʛʨʘʜʫ 2008. 
10 3. ʄʘʪʝʨʠʿʘ ʠ ʤʘʪʝʨʠʿʘʣʠ, ʩʘʿʪ ʈʫʢʘ ʫ ʪʝʩʪʫ, ʧʨʝʚʦʜ ʩ ʬʨʘʥʮʫʩʢʦʛ ʉ. ɱʦʢʠ˂, ʧʦʩʨʝʜʩʪʚʦʤ ʣʠʥʢʘ 
http://rukautestu.vin.bg.ac.rs/integralna/pdfm/CETVRTI_MODUL.pdf 
11 Lôenfant et les écrans, Jean-François Bach, Olivier Houdé,Pierre Léna, Serge Tisseron-Un Avis de 

lôAcad®mie des sciences, Le Pommier, Paris 2013 
12PETITE   POUCETTE, MICHEL SERRES, de lôAcad®mie franaise, MANIFESTES LE POMMIER, 2012.  
13ʃʠʩʪ ʥʦʚʦʛ ʟʘʚʝʪʘ ʿʝ  ʫʨʘʹʝʥ ʫ ʄʫʟʝʿʫ ʪʝʭʥʠʢʝ ʫ ʇʨʘʛʫ 1989  (ʟʘ ʉʪʝʚʘʥʘ ɱʦʢʠ˂ʘ) 

http://rukautestu.vin.bg.ac.rs/integralna/pdfm/CETVRTI_MODUL.pdf


 

 

ʆʚʠʤ ʜʝʣʦʤ ʨʘʜʠʦʥʠʮʝ ʞʝʣʠʤʦ ʩʘʤʦ ʜʘ ʧʦʜʩʪʘʢʥʝʤʦ ʥʘʩʪʘʚʥʠʢʝ ʩʨʝʜˁʠʭ ʰʢʦʣʘ, ʨʦʜʠʪʝˀʝ ʠ 

ʫʯʝʥʠʢʝ ʜʘ ʨʘʟʤʠʩʣʝ ʠ ʦʙʨʘʪʝ ʧʘʞˁʫ ʥʘ ʠʟʫʟʝʪʥʝ ʠʩʪʦʨʠʿʩʢʝ ʜʦʛʘʹʘʿʝ ʢʦʿʠ ʩʝ ʜʝʰʘʚʘʿʫ ʦʚʦʛ 

ʪʨʝʥʫʪʢʘ ʘ ʠʤʘʿʫ ʫʪʠʮʘʿ ʥʘ ʩʚʝ ʦʙʣʘʩʪʠ ʩʘʚʨʝʤʝʥʦʛ ʞʠʚʦʪʘ, ʘ ʪʠʤʝ ʠ ˁʠʭʦʚʫ ʙʫʜʫ˂ʥʦʩʪ. ɱʝʨ, 

ʫ ʥʘʰʠʤ ʰʢʦʣʩʢʠʤ  ʧʨʦʛʨʘʤʠʤʘʤ ʫʛʣʘʚʥʦʤ ʜʦʤʠʥʠʨʘʿʫ ʪʝʤʝ ʢʘʨʘʢʪʝʨʠʩʪʠʯʥʝ  ʟʘ  ʠʥʜʫʩʪʨʠ-

ʿʩʢʫ ʨʝʚʦʣʫʮʠʿʫ (ʢʘʜʘ ʩʫ ʫʛʣʘʚʥʦʤ ʠʥʦʚʘʮʠʿʝ ʙʠʣʝ ʠʥʩʧʠʨʠʩʘʥʝ ʬʠʟʠʯʢʠʤ ʩʧʦʩʦʙʥʦʩʪʠʤʘ ʠ 

ʧʨʦʮʝʩʠʤʘ ʢʘʨʘʢʪʝʨʠʩʪʠʯʥʠʤ ʟʘ ʯʦʚʝʢʘ), ʪʿ., ʢʦʿʝ ʢʘʨʘʢʪʝʨʠʰʝ ʬʣʫʢʩ ʤʘʪʝʨʠʿʘ-ʝʥʝʨʛʠʿʘ. 

ɼʘʥʘʩ ʩʤʦ ʧʘʢ ʩʚʝʜʦʮʠ ʠʥʦʚʘʮʠʿʘ ʠ ʦʩʪʚʘʨʝˁʘ ʠʥʩʧʠʨʠʩʘʥʠʭ ʧʨʦʮʝʩʠʤʘ ʫ ʯʦʚʝʢʦʚʦʤ ʤʦʟʛʫ. 

ɼʦʤʠʥʠʨʘ ʪʨʠʣʦʛʠʿʘ ʤʘʪʝʨʠʿʘ ï ʝʥʝʨʛʠʿʘ ï ʠʥʬʦʨʤʘʮʠʿʝ! ʂʦʛʥʠʪʠʚʥʝ ʠ ʥʝʫʨʦʥʘʫʢʝ, ʥʘʥʘʫʢʝ ʩʫ 

ʿʦʰ ʫʚʝʢ ʚʘʥ ʰʢʦʣʩʢʠʭ ʧʨʦʛʘʤʘ, ʠ ʫ ʰʢʦʣʝ ʫʣʘʟʝ ʩʘʤʦ ʟʘʭʚʘˀʫʿʫ˂ʠ ʢʨʝʘʪʠʚʥʦʩʪʠ ʥʘʩʪʘʚʥʠʢʘ!  

 

ɿʘʜʘʪʘʢ: ʀʣʫʩʪʨʦʚʘʪʠ ʢʘʢʦ ʿʝ ʯʦʚʝʢ ʫʩʧʝʦ ʜʘ ʩʪʘʚʠ ʝʥʮʠʢʣʦʧʝʜʠʿʫ ʥʘ Ăʚʨʭ ʠʛʣʝñ 

 

ʄʘʪʝʨʠʿʘʣ: ʢʦʤʧʿʫʪʝʨ, ʪʘʙʣʝʪ, ʤʦʙʠʣʥʠ, ʪʘʙʣʠʮʘ ʟʘ ʧʠʩʘˁʝ, ʦʣʦʚʢʝ, ʧʝʥʢʘʣʘ, ʭʝʤʠʿʩʢʝ ʦʣʦʚʢʝ, 

ʩʚʝʩʢʘ, ʧʣʘʩʪʠʯʥʠ ʧʣʘʪʦ, ʚʘʛʘ, ʰˀʫʥʘʢ ʠ ʧʝʩʘʢ... 

 

ʈʝʘʣʠʟʘʮʠʿʘ: 

-ʀʟʤʝʨʠʪʝ ʥʘ ʚʘʛʠ 100 ʛʨʘʤʘ ʢʨʫʧʥʦʛ ʰˀʫʥʢʘ (ʠʣʠ ʢʨʫʧʥʠʿʠʭ ʩʪʘʢʣʝʥʠʭ ʢʣʠʢʝʨʘ), ʘ ʟʘʪʠʤ 100 

ʛʨʘʤʘ ʩʠʪʥʠʿʝʛ ʰˀʫʥʢʘ, ʦʜʥʦʩʥʦ ʧʝʩʢʘ (ʠʣʠ ʩʠʪʥʠʿʠʭ ʩʪʘʢʣʝʥʠʭ ʢʣʠʢʝʨʘ); 

-ʈʘʰʠʨʠʪʝ ʠʭ ʧʦ ʧʣʘʪʦʫ, ʫʧʦʨʝʜʠʪʝ ʢʦʣʠʢʠ ʧʦʚʨʰʠʥʫ ʟʘʫʟʠʤʘ ʰˀʫʥʘʢʘ ʘ ʢʦʣʠʢʫ ʧʝʩʘʢ,  

 

 
ʉʣʠʢʘ 4., ʧʨʠʢʘʟʫʿʝ ʜʘ 100 ʛʨʘʤʘ ʢʨʫʧʥʠʿʠʭ ʢʘʤʝʥʯʠ˂ʘ ʰˀʫʥʢʘ ʟʘʫʟʤʝ ʤʘʣʫ ʧʦʚʨʰʠʥʫ ʫ ʫʛʣʫ 

ʧʣʘʪʦʘ, ʜʦʢ ʿʝ ʟʘ 100 ʛʨʘʤʘ ʩʠʪʥʠʿʝʛ ʰˀʫʥʢʘ, ʦʜʥʦʩʥʦ ʧʝʩʢʘ, ʦʩʪʘʪʘʢ ʧʦʨʚʰʠʥʝ ʧʣʘʪʦ ʯʘʢ ʠ 

ʤʘʣʠ. 

 

ʀʜʝʿʘ ʟʘ ʦʚʘʿ ʧʨʠʢʘʟ  ʿʝ ʜʦʙʠʿʝʥʘ ʥʘ ʀʟʣʦʞʙʠ ʦ ʥʘʥʦʪʝʭʥʦʣʦʛʠʿʘʤʘ9 

 

ʅʘʧʦʤʝʥʘ ʥʘʩʪʘʚʥʠʢʫ 

ʇʦʰʪʦ ʩʫ ʫʯʝʥʠʮʠ ʫ ʭʝʤʠʿʠ ʫʧʦʟʥʘʣʠ ʟʥʘʯʝˁʝ ɸʚʦʛʘʜʨʦʚʛ ʙʨʦʿʘ (6,023ʭ1023 ʤʦʣʝʢʫʣʘ ʫ ʿʝʜʥʦʤ 

ʛʨʘʤʤʦʣʫ...) ʦʥʜʘ ʩʠʛʫʨʥʦ ʤʦʛʫ ʜʘ ʩʭʚʘʪʝ ʢʦʣʠʢʘ ʿʝ ʪʦ ʧʦʚʨʰʠʥʘ ʢʦʿʫ ʜʘʥʘʩ ʯʦʚʝʢ,  

ʥʘʥʦʪʝʭʥʦʣʦʛʠʿʘʤʘ,  ʤʘʥʠʧʫʣʘʮʠʿʦʤ ʥʘ ʘʪʦʤʩʢʦʤ ʠ ʤʦʣʝʢʫʣʩʢʦʤ ʥʠʚʦʫ,  ʢʦʨʠʩʪʠ ʜʘ ʙʠ ʤʫ 

ʧʦʩʣʫʞʠʣʘ ʢʘʦ ʧʦʜʣʦʛʘ ʫʤʝʩʪʦ ʫʦʙʠʯʘʿʝʥʦʛ ʬʦʨʤʘʪʘ ʩʪʨʘʥʠʮʝ ʦʜʥʦʩʥʦ ʢˁʠʛʝ !  

 


