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ʉʦʜʝʨʞʘʥʠʝ: 

1. ʆʩʥʦʚʳ ʩʚʝʪʦʪʝʭʥʠʢʠ. ʉʘʤʳʝ ʚʘʞʥʳʝ ʩʚʝʪʦʪʝʭʥʠʯʝʩʢʠʝ ʚʝʣʠʯʠʥʳ 3 

2. ʃʘʤʧʳ ʜʣʷ ʜʦʤʘʰʥʝʛʦ ʦʩʚʝʱʝʥʠʷ 26 

3. ʆʩʚʝʱʝʥʠʝ ʚ ʠʥʪʝʨʴʝʨʝ ʢʚʘʨʪʠʨʳ  48 

4. ʄʦʥʪʘʞ ʩʚʝʪʠʣʴʥʠʢʦʚ ʥʘ ʥʘʪʷʞʥʳʭ ʠ ʧʦʜʚʝʩʥʳʭ ʧʦʪʦʣʢʘʭ 131 

5. ʉʦʚʨʝʤʝʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʫʧʨʘʚʣʝʥʠʷ ʦʩʚʝʱʝʥʠʝʤ 150 

ʉʦʚʨʝʤʝʥʥʦʝ ʦʩʚʝʱʝʥʠʝ ʜʣʷ ʜʦʤʘ. ʃʘʤʧʳ, ʩʚʝʪʠʣʴʥʠʢʠ, ʩʚʝʪʦʜʠʟʘʡʥ, 

ʫʧʨʘʚʣʝʥʠʝ ʦʩʚʝʱʝʥʠʝʤ. ʇʨʠʥʮʠʧʳ ʵʬʬʝʢʪʠʚʥʦʛʦ ʦʩʚʝʱʝʥʠʷ. ɺʘʨʠʘʥʪʳ 

ʦʬʦʨʤʣʝʥʠʷ ʠʥʪʝʨʴʝʨʦʚ. 

ʋʜʘʯʠ ʚ ʧʦʢʦʨʝʥʠʠ ʤʠʨʘ ʩʚʝʪʘ! 

ɸʚʪʦʨ ï ɸʥʜʨʝʡ ʇʦʚʥʳʡ, ʘʚʪʦʨ ʨʘʟʜʝʣʘ ʧʦ ʜʠʟʘʡʥʫ ʦʩʚʝʱʝʥʠʷ ʠ ʧʦʜʙʦʨ 

ʠʣʣʶʩʪʨʘʮʠʡ ï ʄʘʨʛʘʨʠʪʘ ʌʠʨʩʦʚʘ. ʀʣʣʶʩʪʨʘʮʠʠ ʠʟ ʘʨʭʠʚʘ ʘʚʪʦʨʦʚ ʠ ʠʟ 

ʀʥʪʝʨʥʝʪʘ.  

ʉʦʚʨʝʤʝʥʥʦʝ ʜʦʤʘʰʥʝʝ ʦʩʚʝʱʝʥʠʝ ʚ VK - https://vk.com/domosv 

 

http://electrik.info/main/lighting/
https://vk.com/domosv
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1. ˻ ͍ͫͤͦ· ͍͔͔ͫͭͦͭͻ͙͙ͤ͟Φ ˿͊ͣ·͔ ͍͊͗ͤ·͔ 
͍͔͔ͫͭͦͭͻ͙ͤ;͔͙͔ͫ͟ ͍͔͙͡;͙ͤ· 

 

ʏʪʦ ʪʘʢʦʝ ʦʩʚʝʱʝʥʥʦʩʪʴ 

ʃʶʙʦʡ ʠʩʪʦʯʥʠʢ ʩʚʝʪʘ ʷʚʣʷʝʪʩʷ ʠʩʪʦʯʥʠʢʦʤ ʩʚʝʪʦʚʦʛʦ ʧʦʪʦʢʘ, ʠ ʯʝʤ ʙʦʣʴʰʠʡ 

ʩʚʝʪʦʚʦʡ ʧʦʪʦʢ ʧʦʧʘʜʘʝʪ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ ʦʩʚʝʱʘʝʤʦʛʦ ʧʨʝʜʤʝʪʘ, ʪʝʤ ʣʫʯʰʝ ʵʪʦʪ 

ʧʨʝʜʤʝʪ ʚʠʜʥʦ. ɸ ʬʠʟʠʯʝʩʢʘʷ ʚʝʣʠʯʠʥʘ, ʯʠʩʣʝʥʥʦ ʨʘʚʥʘʷ ʩʚʝʪʦʚʦʤʫ ʧʦʪʦʢʫ, 

ʧʘʜʘʶʱʝʤʫ ʥʘ ʝʜʠʥʠʮʫ ʧʣʦʱʘʜʠ ʦʩʚʝʱʘʝʤʦʡ ʧʦʚʝʨʭʥʦʩʪʠ, ʠʤʝʥʫʝʪʩʷ 

ʦʩʚʝʱʝʥʥʦʩʪʴʶ. 

 

ʆʩʚʝʱʝʥʥʦʩʪʴ ʦʙʦʟʥʘʯʘʶʪ ʩʠʤʚʦʣʦʤ ɽ, ʠ ʥʘʭʦʜʷʪ ʝʝ ʟʥʘʯʝʥʠʝ ʧʦ ʬʦʨʤʫʣʝ  

ɽ = ʌ/S, 

ʛʜʝ ʌ - ʩʚʝʪʦʚʦʡ ʧʦʪʦʢ, ʘ S ï ʧʣʦʱʘʜʴ ʦʩʚʝʱʘʝʤʦʡ ʧʦʚʝʨʭʥʦʩʪʠ.  

http://electrik.info/main/lighting/
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ɺ ʩʠʩʪʝʤʝ ʉʀ ʦʩʚʝʱʝʥʥʦʩʪʴ ʠʟʤʝʨʷʝʪʩʷ ʚ ʃʶʢʩʘʭ (ʃʢ), ʠ ʦʜʠʥ ʃʶʢʩ ð ʵʪʦ 

ʪʘʢʘʷ ʦʩʚʝʱʝʥʥʦʩʪʴ, ʧʨʠ ʢʦʪʦʨʦʡ ʩʚʝʪʦʚʦʡ ʧʦʪʦʢ, ʧʦʧʘʜʘʶʱʠʡ ʥʘ ʦʜʠʥ ʢʚʘʜʨʘʪʥʳʡ 

ʤʝʪʨ ʦʩʚʝʱʘʝʤʦʛʦ ʪʝʣʘ, ʨʘʚʝʥ ʦʜʥʦʤʫ ʃʶʤʝʥʫ. ʊʦ ʝʩʪʴ 1 ʃʶʢʩ = 1 ʃʶʤʝʥ / 1 ʂʚ.ʤ. 

ɼʣʷ ʧʨʠʤʝʨʘ ʧʨʠʚʝʜʝʤ ʥʝʢʦʪʦʨʳʝ ʪʠʧʠʯʥʳʝ ʟʥʘʯʝʥʠʷ ʦʩʚʝʱʝʥʥʦʩʪʠ: 

¶ ʉʦʣʥʝʯʥʳʡ ʜʝʥʴ ʚ ʩʨʝʜʥʠʭ ʰʠʨʦʪʘʭ ð 100000 ʃʢ; 

¶ ʇʘʩʤʫʨʥʳʡ ʜʝʥʴ ʚ ʩʨʝʜʥʠʭ ʰʠʨʦʪʘʭ ð 1000 ʃʢ; 

¶ ʉʚʝʪʣʘʷ ʢʦʤʥʘʪʘ, ʦʩʚʝʱʝʥʥʘʷ ʣʫʯʘʤʠ ʩʦʣʥʮʘ ð 100 ʃʢ; 

¶ ʀʩʢʫʩʩʪʚʝʥʥʦʝ ʦʩʚʝʱʝʥʠʝ ʥʘ ʫʣʠʮʝ ð ʜʦ 4 ʃʢ; 

¶ ʉʚʝʪ ʥʦʯʴʶ ʧʨʠ ʧʦʣʥʦʡ ʣʫʥʝ ð 0,2 ʃʢ; 

¶ ʉʚʝʪ ʟʚʝʟʜʥʦʛʦ ʥʝʙʘ ʪʝʤʥʦʡ ʙʝʟʣʫʥʥʦʡ ʥʦʯʴʶ ð 0,0003 ʃʢ. 

ʇʨʝʜʩʪʘʚʴʪʝ, ʯʪʦ ʚʳ ʩʠʜʠʪʝ ʚ ʪʝʤʥʦʡ ʢʦʤʥʘʪʝ ʩ ʬʦʥʘʨʠʢʦʤ, ʠ ʧʳʪʘʝʪʝʩʴ 

ʧʨʦʯʝʩʪʴ ʢʥʠʛʫ. ɼʣʷ ʯʪʝʥʠʷ ʥʫʞʥʘ ʦʩʚʝʱʝʥʥʦʩʪʴ ʥʝ ʤʝʥʴʰʝ 30 ʃʢ. ʏʪʦ ʚʳ ʩʜʝʣʘʝʪʝ? 

ɺʦ-ʧʝʨʚʳʭ, ʚʳ ʧʨʠʙʣʠʟʠʪʝ ʬʦʥʘʨʠʢ ʢ ʢʥʠʛʝ, ʟʥʘʯʠʪ ʦʩʚʝʱʝʥʥʦʩʪʴ ʩʚʷʟʘʥʘ ʩ 

ʨʘʩʩʪʦʷʥʠʝʤ ʦʪ ʠʩʪʦʯʥʠʢʘ ʩʚʝʪʘ ʜʦ ʦʩʚʝʱʘʝʤʦʛʦ ʧʨʝʜʤʝʪʘ. ɺʦ-ʚʪʦʨʳʭ, ʚʳ 

ʨʘʩʧʦʣʦʞʠʪʝ ʬʦʥʘʨʠʢ ʧʦʜ ʧʨʷʤʳʤ ʫʛʣʦʤ ʢ ʪʝʢʩʪʫ, ʟʥʘʯʠʪ ʦʩʚʝʱʝʥʥʦʩʪʴ ʟʘʚʠʩʠʪ ʠ 

ʦʪ ʫʛʣʘ, ʧʦʜ ʢʦʪʦʨʳʤ ʜʘʥʥʘʷ ʧʦʚʝʨʭʥʦʩʪʴ ʦʩʚʝʱʘʝʪʩʷ. ɺ-ʪʨʝʪʴʠʭ, ʚʳ ʤʦʞʝʪʝ ʧʨʦʩʪʦ 

ʜʦʩʪʘʪʴ ʙʦʣʝʝ ʤʦʱʥʳʡ ʬʦʥʘʨʠʢ, ʧʦʩʢʦʣʴʢʫ ʦʯʝʚʠʜʥʦ, ʯʪʦ ʦʩʚʝʱʝʥʥʦʩʪʴ ʪʝʤ ʙʦʣʴʰʝ, 

ʯʝʤ ʚʳʰʝ ʩʠʣʘ ʩʚʝʪʘ ʠʩʪʦʯʥʠʢʘ. 

 

ɼʦʧʫʩʪʠʤ, ʩʚʝʪʦʚʦʡ ʧʦʪʦʢ ʧʦʧʘʜʘʝʪ ʥʘ ʢʘʢʦʡ-ʪʦ ʵʢʨʘʥ, ʨʘʩʧʦʣʦʞʝʥʥʳʡ ʥʘ 

ʢʘʢʦʤ-ʪʦ ʨʘʩʩʪʦʷʥʠʠ ʦʪ ʠʩʪʦʯʥʠʢʘ ʩʚʝʪʘ. ʋʚʝʣʠʯʠʤ ʵʪʦ ʨʘʩʩʪʦʷʥʠʝ ʚʜʚʦʝ, ʪʦʛʜʘ 
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ʦʩʚʝʱʘʝʤʘʷ ʯʘʩʪʴ ʧʦʚʝʨʭʥʦʩʪʠ ʫʚʝʣʠʯʠʪʩʷ ʧʦ ʧʣʦʱʘʜʠ ʚ 4 ʨʘʟʘ. ʊʘʢ ʢʘʢ ɽ = ʌ/S, ʪʦ 

ʠ ʦʩʚʝʱʝʥʥʦʩʪʴ ʫʤʝʥʴʰʠʪʩʷ ʚ ʮʝʣʳʭ 4 ʨʘʟʘ. ʊʦ ʝʩʪʴ ʦʩʚʝʱʝʥʥʦʩʪʴ 

ʦʙʨʘʪʥʦʧʨʦʧʦʨʮʠʦʥʘʣʴʥʘ ʢʚʘʜʨʘʪʫ ʨʘʩʩʪʦʷʥʠʷ ʦʪ ʪʦʯʝʯʥʦʛʦ ʠʩʪʦʯʥʠʢʘ ʩʚʝʪʘ ʜʦ 

ʦʩʚʝʱʘʝʤʦʛʦ ʧʨʝʜʤʝʪʘ. 

ʂʦʛʜʘ ʧʫʯʦʢ ʩʚʝʪʘ ʧʘʜʘʝʪ ʧʦʜ ʧʨʷʤʳʤ ʫʛʣʦʤ ʢ ʧʦʚʝʨʭʥʦʩʪʠ, ʩʚʝʪʦʚʦʡ ʧʦʪʦʢ 

ʨʘʩʧʨʝʜʝʣʝʥ ʥʘ ʥʘʠʤʝʥʴʰʝʡ ʧʣʦʱʘʜʠ, ʝʩʣʠ ʞʝ ʫʛʦʣ ʫʚʝʣʠʯʠʚʘʪʴ, ʪʦ ʫʚʝʣʠʯʠʪʩʷ 

ʧʣʦʱʘʜʴ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʫʤʝʥʴʰʠʪʩʷ ʦʩʚʝʱʝʥʥʦʩʪʴ. 
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ʂʘʢ ʙʳʣʦ ʦʪʤʝʯʝʥʦ ʚʳʰʝ, ʦʩʚʝʱʝʥʥʦʩʪʴ ʥʘʧʨʷʤʫʶ ʩʚʷʟʘʥʘ ʠ ʩ ʩʠʣʦʡ ʩʚʝʪʘ, ʠ 

ʯʝʤ ʙʦʣʴʰʝ ʩʠʣʘ ʩʚʝʪʘ, ʪʝʤ ʙʦʣʴʰʝ ʠ ʦʩʚʝʱʝʥʥʦʩʪʴ. ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʜʘʚʥʦ 

ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʦʩʚʝʱʝʥʥʦʩʪʴ ʧʨʷʤʦʧʨʦʧʦʨʮʠʦʥʘʣʴʥʘ ʩʠʣʝ ʩʚʝʪʘ ʠʩʪʦʯʥʠʢʘ. 

ʂʦʥʝʯʥʦ, ʦʩʚʝʱʝʥʥʦʩʪʴ ʫʤʝʥʴʰʘʝʪʩʷ, ʝʩʣʠ ʩʚʝʪʫ ʧʨʝʧʷʪʩʪʚʫʝʪ ʪʫʤʘʥ, ʜʳʤ ʠʣʠ 

ʯʘʩʪʠʯʢʠ ʧʳʣʠ, ʥʦ ʝʩʣʠ ʦʩʚʝʱʘʝʤʘʷ ʧʦʚʝʨʭʥʦʩʪʴ ʨʘʩʧʦʣʦʞʝʥʘ ʧʦʜ ʧʨʷʤʳʤ ʫʛʣʦʤ ʢ 

ʩʚʝʪʫ ʠʩʪʦʯʥʠʢʘ, ʠ ʩʚʝʪ ʧʨʠ ʵʪʦʤ ʨʘʩʧʨʦʩʪʨʘʥʷʝʪʩʷ ʯʝʨʝʟ ʯʠʩʪʳʡ, ʧʨʦʟʨʘʯʥʳʡ 

ʚʦʟʜʫʭ, ʪʦ ʦʩʚʝʱʝʥʥʦʩʪʴ ʦʧʨʝʜʝʣʷʝʪʩʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʧʦ ʬʦʨʤʫʣʝ   

ɽ = I / R2,  

ʛʜʝ I ï ʩʠʣʘ ʩʚʝʪʘ, ʘ R ï ʨʘʩʩʪʦʷʥʠʝ ʦʪ ʠʩʪʦʯʥʠʢʘ ʩʚʝʪʘ ʜʦ ʦʩʚʝʱʘʝʤʦʛʦ 

ʧʨʝʜʤʝʪʘ. 

 

ɺ ɸʤʝʨʠʢʝ ʠ ɸʥʛʣʠʠ ʠʩʧʦʣʴʟʫʶʪ ʝʜʠʥʠʮʫ ʠʟʤʝʨʝʥʠʷ ʦʩʚʝʱʝʥʥʦʩʪʠ ʃʶʤʝʥ ʥʘ 

ʢʚʘʜʨʘʪʥʳʡ ʌʫʪ ʠʣʠ ʌʫʪ-ʂʘʥʜʝʣʘ, ʚ ʢʘʯʝʩʪʚʝ ʝʜʠʥʠʮʳ ʦʩʚʝʱʝʥʥʦʩʪʠ ʦʪ ʠʩʪʦʯʥʠʢʘ, 

ʦʙʣʘʜʘʶʱʝʛʦ ʩʠʣʦʡ ʩʚʝʪʘ ʚ ʦʜʥʫ ʢʘʥʜʝʣʫ, ʠ ʨʘʩʧʦʣʦʞʝʥʥʦʛʦ ʥʘ ʨʘʩʩʪʦʷʥʠʠ ʚ ʦʜʠʥ 

ʬʫʪ ʦʪ ʦʩʚʝʱʘʝʤʦʡ ʧʦʚʝʨʭʥʦʩʪʠ. 

ʀʩʩʣʝʜʦʚʘʪʝʣʠ ʜʦʢʘʟʘʣʠ, ʯʪʦ ʯʝʨʝʟ ʩʝʪʯʘʪʢʫ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʛʣʘʟʘ, ʩʚʝʪ 

ʚʦʟʜʝʡʩʪʚʫʝʪ ʥʘ ʧʨʦʮʝʩʩʳ, ʧʨʦʪʝʢʘʶʱʠʝ ʚ ʤʦʟʛʝ. ʇʦ ʵʪʦʡ ʧʨʠʯʠʥʝ ʥʝʜʦʩʪʘʪʦʯʥʘʷ 
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ʦʩʚʝʱʝʥʥʦʩʪʴ ʚʳʟʳʚʘʝʪ ʩʦʥʣʠʚʦʩʪʴ, ʫʛʥʝʪʘʝʪ ʪʨʫʜʦʩʧʦʩʦʙʥʦʩʪʴ, ʘ ʠʟʙʳʪʦʯʥʦʝ 

ʦʩʚʝʱʝʥʠʝ ð ʥʘʦʙʦʨʦʪ, ʚʦʟʙʫʞʜʘʝʪ, ʧʦʤʦʛʘʝʪ ʚʢʣʶʯʠʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʨʝʩʫʨʩʳ 

ʦʨʛʘʥʠʟʤʘ, ʦʜʥʘʢʦ, ʠʟʥʘʰʠʚʘʷ ʠʭ, ʝʩʣʠ ʵʪʦ ʧʨʦʠʩʭʦʜʠʪ ʥʝʦʧʨʘʚʜʘʥʥʦ. 

ɺ ʧʨʦʮʝʩʩʝ ʝʞʝʜʥʝʚʥʦʡ ʨʘʙʦʪʳ ʦʩʚʝʪʠʪʝʣʴʥʳʭ ʫʩʪʘʥʦʚʦʢ, ʚʦʟʤʦʞʝʥ ʩʧʘʜ 

ʦʩʚʝʱʝʥʥʦʩʪʠ, ʧʦʵʪʦʤʫ ʜʣʷ ʢʦʤʧʝʥʩʘʮʠʠ ʜʘʥʥʦʛʦ ʥʝʜʦʩʪʘʪʢʘ, ʝʱʝ ʥʘ ʩʪʘʜʠʠ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʦʩʚʝʪʠʪʝʣʴʥʳʭ ʫʩʪʘʥʦʚʦʢ ʚʚʦʜʷʪ ʩʧʝʮʠʘʣʴʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ ʟʘʧʘʩʘ. 

ʆʥ ʫʯʠʪʳʚʘʝʪ ʧʦʥʠʞʝʥʠʝ ʦʩʚʝʱʝʥʥʦʩʪʠ ʠ ʷʨʢʦʩʪʠ ʚ ʧʨʦʮʝʩʩʝ ʵʢʩʧʣʫʘʪʘʮʠʠ 

ʦʩʚʝʪʠʪʝʣʴʥʳʭ ʧʨʠʙʦʨʦʚ ʠʟ-ʟʘ ʟʘʛʨʷʟʥʝʥʠʡ, ʫʪʨʘʪʳ ʦʪʨʘʞʘʶʱʠʭ ʠ ʧʨʦʧʫʩʢʘʶʱʠʭ 

ʩʚʦʡʩʪʚ ʦʪʨʘʞʘʶʱʠʭ, ʦʧʪʠʯʝʩʢʠʭ, ʠ ʜʨʫʛʠʭ ʵʣʝʤʝʥʪʦʚ ʧʨʠʙʦʨʦʚ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ 

ʦʩʚʝʱʝʥʠʷ. ɿʘʛʨʷʟʥʝʥʠʷ ʧʦʚʝʨʭʥʦʩʪʝʡ, ʚʳʭʦʜ ʠʟ ʩʪʨʦʷ ʣʘʤʧ, ʚʩʝ ʵʪʠ ʬʘʢʪʦʨʳ 

ʫʯʠʪʳʚʘʶʪʩʷ. 

 

ɼʣʷ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʦʩʚʝʱʝʥʠʷ ʚʚʦʜʷʪ ʢʦʵʬʬʠʮʠʝʥʪ ʩʥʠʞʝʥʠʷ ʂɽʆ 

(ʢʦʵʬʬʠʮʠʝʥʪʘ ʝʩʪʝʩʪʚʝʥʥʦʡ ʦʩʚʝʱʝʥʥʦʩʪʠ), ʚʝʜʴ ʩʦ ʚʨʝʤʝʥʝʤ ʤʦʛʫʪ ʟʘʛʨʷʟʥʠʪʩʷ 

ʩʚʝʪʦʧʨʦʟʨʘʯʥʳʝ ʟʘʧʦʣʥʠʪʝʣʠ ʩʚʝʪʦʚʳʭ ʧʨʦʝʤʦʚ, ʠ ʟʘʛʨʷʟʥʠʪʴʩʷ ʦʪʨʘʞʘʶʱʠʝ 

ʧʦʚʝʨʭʥʦʩʪʠ ʧʦʤʝʱʝʥʠʡ. 

http://electrik.info/main/lighting/
http://electrik.info/main/lighting/1326-chto-takoe-yarkost-istochnika-sveta.html
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ɽʚʨʦʧʝʡʩʢʠʡ ʩʪʘʥʜʘʨʪ ʦʧʨʝʜʝʣʷʝʪ ʥʦʨʤʳ ʦʩʚʝʱʝʥʥʦʩʪʠ ʜʣʷ ʨʘʟʥʳʭ ʫʩʣʦʚʠʡ, 

ʪʘʢ ʥʘʧʨʠʤʝʨ, ʝʩʣʠ ʚ ʦʬʠʩʝ ʥʝ ʪʨʝʙʫʝʪʩʷ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʤʝʣʢʠʝ ʜʝʪʘʣʠ, ʪʦ 

ʜʦʩʪʘʪʦʯʥʦ 300 ʃʢ, ʝʩʣʠ ʣʶʜʠ ʨʘʙʦʪʘʶʪ ʟʘ ʢʦʤʧʴʶʪʝʨʦʤ ð ʨʝʢʦʤʝʥʜʫʝʪʩʷ 500 ʃʢ, 

ʝʩʣʠ ʠʟʛʦʪʘʚʣʠʚʘʶʪʩʷ ʠ ʯʠʪʘʶʪʩʷ ʯʝʨʪʝʞʠ ð 750 ʃʢ. 

 

ʆʩʚʝʱʝʥʥʦʩʪʴ ʠʟʤʝʨʷʶʪ ʧʦʨʪʘʪʠʚʥʳʤ ʧʨʠʙʦʨʦʤ - ʣʶʢʩʤʝʪʨʦʤ. ɽʛʦ ʧʨʠʥʮʠʧ 

ʨʘʙʦʪʳ ʘʥʘʣʦʛʠʯʝʥ ʬʦʪʦʤʝʪʨʫ. ʉʚʝʪ ʧʦʧʘʜʘʝʪ ʥʘ ʬʦʪʦʵʣʝʤʝʥʪ, ʩʪʠʤʫʣʠʨʫʷ ʪʦʢ ʚ 

ʧʦʣʫʧʨʦʚʦʜʥʠʢʝ, ʠ ʚʝʣʠʯʠʥʘ ʧʦʣʫʯʘʝʤʦʛʦ ʪʦʢʘ ʢʘʢ ʨʘʟ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʘ 

ʦʩʚʝʱʝʥʥʦʩʪʠ. ɽʩʪʴ ʘʥʘʣʦʛʦʚʳʝ ʠ ʮʠʬʨʦʚʳʝ ʣʶʢʩʤʝʪʨʳ. 

ʏʘʩʪʦ ʠʟʤʝʨʠʪʝʣʴʥʘʷ ʯʘʩʪʴ ʩʦʝʜʠʥʝʥʘ ʩ ʧʨʠʙʦʨʦʤ ʛʠʙʢʠʤ ʩʧʠʨʘʣʴʥʳʤ 

ʧʨʦʚʦʜʦʤ, ʯʪʦʙʳ ʤʦʞʥʦ ʙʳʣʦ ʧʨʦʚʦʜʠʪʴ ʠʟʤʝʨʝʥʠʷ ʚ ʩʘʤʳʭ ʪʨʫʜʥʦʜʦʩʪʫʧʥʳʭ, ʧʨʠ 

ʵʪʦʤ ʚʘʞʥʳʭ ʤʝʩʪʘʭ. ʂ ʧʨʠʙʦʨʫ ʧʨʠʣʘʛʘʝʪʩʷ ʥʘʙʦʨ ʩʚʝʪʦʬʠʣʴʪʨʦʚ, ʯʪʦʙʳ 

ʨʝʛʫʣʠʨʦʚʘʪʴ ʧʨʝʜʝʣʳ ʠʟʤʝʨʝʥʠʡ ʩ ʫʯʝʪʦʤ ʢʦʵʬʬʠʮʠʝʥʪʦʚ. ʉʦʛʣʘʩʥʦ ɻʆʉʊʫ, 

ʧʦʛʨʝʰʥʦʩʪʴ ʧʨʠʙʦʨʘ ʜʦʣʞʥʘ ʙʳʪʴ ʥʝ ʙʦʣʝʝ 10%. 

ʇʨʠ ʠʟʤʝʨʝʥʠʠ ʩʦʙʣʶʜʘʶʪ ʧʨʘʚʠʣʦ, ʩʦʛʣʘʩʥʦ ʢʦʪʦʨʦʤʫ ʧʨʠʙʦʨ ʜʦʣʞʝʥ 

ʨʘʩʧʦʣʘʛʘʪʴʩʷ ʛʦʨʠʟʦʥʪʘʣʴʥʦ. ɽʛʦ ʫʩʪʘʥʘʚʣʠʚʘʶʪ ʧʦʦʯʝʨʝʜʥʦ ʚ ʢʘʞʜʫʶ 

ʥʝʦʙʭʦʜʠʤʫʶ ʪʦʯʢʫ, ʩʦʛʣʘʩʥʦ ʩʭʝʤʝ ɻʆʉʊʘ ʈ 54944-2012. ɺ ɻʆʉʊʝ, ʢʨʦʤʝ ʧʨʦʯʝʛʦ, 

ʫʯʠʪʳʚʘʶʪʩʷ ʦʭʨʘʥʥʦʝ ʦʩʚʝʱʝʥʠʝ, ʘʚʘʨʠʡʥʦʝ ʦʩʚʝʱʝʥʠʝ, ʵʚʘʢʫʘʮʠʦʥʥʦʝ ʦʩʚʝʱʝʥʠʝ 

http://electrik.info/main/lighting/
http://electrik.info/main/praktika/600-fotodatchiki-i-ih-primenenie.html
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ʠ ʧʦʣʫʮʠʣʠʥʜʨʠʯʝʩʢʘʷ ʦʩʚʝʱʝʥʥʦʩʪʴ, ʪʘʤ ʪʘʢʞʝ ʦʧʠʩʘʥ ʤʝʪʦʜ ʧʨʦʚʝʜʝʥʠʷ 

ʠʟʤʝʨʝʥʠʡ. 

ʀʟʤʝʨʝʥʠʷ ʧʦ ʠʩʢʫʩʩʪʚʝʥʥʦʤʫ ʠ ʝʩʪʝʩʪʚʝʥʥʦʤʫ ʧʨʦʚʦʜʷʪʩʷ ʦʪʜʝʣʴʥʦ, ʧʨʠ 

ʵʪʦʤ ʚʘʞʥʦ ʯʪʦʙʳ ʥʘ ʧʨʠʙʦʨ ʥʝ ʧʦʧʘʜʘʣʘ ʩʣʫʯʘʡʥʘʷ ʪʝʥʴ. ʅʘ ʦʩʥʦʚʝ ʧʦʣʫʯʝʥʥʳʭ 

ʨʝʟʫʣʴʪʘʪʦʚ, ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʧʝʮʠʘʣʴʥʳʭ ʬʦʨʤʫʣ ʜʝʣʘʝʪʩʷ ʦʙʱʘʷ ʦʮʝʥʢʘ, ʠ 

ʧʨʠʥʠʤʘʝʪʩʷ ʨʝʰʝʥʠʝ, ʥʫʞʥʦ ʣʠ ʯʪʦ-ʪʦ ʢʦʨʨʝʢʪʠʨʦʚʘʪʴ, ʠʣʠ ʦʩʚʝʱʝʥʥʦʩʪʴ 

ʧʦʤʝʱʝʥʠʷ ʠʣʠ ʪʝʨʨʠʪʦʨʠʠ ʜʦʩʪʘʪʦʯʥʘ. 

 

 

 

 

http://electrik.info/main/lighting/
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ʏʪʦ ʪʘʢʦʝ ʷʨʢʦʩʪʴ ʠʩʪʦʯʥʠʢʘ ʩʚʝʪʘ ʠ ʷʨʢʦʩʪʴ ʦʪʨʘʞʘʶʱʝʡ 

ʧʦʚʝʨʭʥʦʩʪʠ 

ɼʣʷ ʨʘʩʯʝʪʦʚ ʦʩʚʝʱʝʥʥʦʩʪʝʡ ʨʘʟʣʠʯʥʳʭ ʧʦʚʝʨʭʥʦʩʪʝʡ ʧʦʨʦʡ ʦʯʝʥʴ ʫʜʦʙʥʦ 

ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʠʩʪʦʯʥʠʢʠ ʩʚʝʪʘ ʢʘʢ ʪʦʯʝʯʥʳʝ. ʅʦ ʚ ʨʝʘʣʴʥʦʩʪʠ ʪʦʯʝʯʥʳʭ ʠʩʪʦʯʥʠʢʦʚ 

ʩʚʝʪʘ ʥʝ ʙʳʚʘʝʪ, ʦʥʠ ʚʩʝʛʜʘ ʠʤʝʶʪ ʢʘʢʦʡ-ʪʦ ʦʧʨʝʜʝʣʝʥʥʳʡ ʨʘʟʤʝʨ ʠ ʩʦʙʩʪʚʝʥʥʫʶ 

ʬʦʨʤʫ. ʉʚʝʪʠʣʴʥʠʢ, ʣʶʩʪʨʘ, ʪʦʨʰʝʨ, ʧʨʦʞʝʢʪʦʨ ʠ ʪ. ʜ. - ʵʪʦ ʨʝʘʣʴʥʳʝ, ʪʦ ʝʩʪʴ ʥʝ 

ʪʦʯʝʯʥʳʝ ʠʩʪʦʯʥʠʢʠ ʩʚʝʪʘ, ʢʦʪʦʨʳʝ ʥʝʣʴʟʷ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʪʴ ʪʦʣʴʢʦ ʩʠʣʦʡ ʩʚʝʪʘ. 

ɽʩʣʠ, ʢ ʧʨʠʤʝʨʫ, ʨʘʩʩʤʦʪʨʝʪʴ ʨʘʩʧʦʣʦʞʝʥʥʳʡ ʚʜʘʣʝʢʝ ʩʚʝʪʷʱʠʡʩʷ ʰʘʨ, ʠ 

ʩʨʘʚʥʠʪʴ ʝʛʦ ʩ ʜʨʫʛʠʤ ʩʚʝʪʷʱʠʤʩʷ ʰʘʨʦʤ, ʩ ʪʦʯʥʦ ʪʘʢʦʡ ʞʝ ʩʠʣʦʡ ʩʚʝʪʘ, ʥʦ ʜʨʫʛʦʛʦ 

ʜʠʘʤʝʪʨʘ, ʪʦ ʦʢʘʞʝʪʩʷ, ʯʪʦ ʭʦʪʷ ʰʘʨʳ ʠ ʩʦʟʜʘʶʪ ʥʘ ʨʘʚʥʳʭ ʨʘʩʩʪʦʷʥʠʷʭ ʦʜʠʥʘʢʦʚʫʶ 

ʦʩʚʝʱʝʥʥʦʩʪʴ, ʪʝʤ ʥʝ ʤʝʥʝʝ ʜʣʷ ʥʘʙʣʶʜʘʪʝʣʷ ʦʥʠ ʚʳʛʣʷʜʷʪ ʧʦ ʨʘʟʥʦʤʫ: ʰʘʨ 

ʤʝʥʴʰʝʛʦ ʜʠʘʤʝʪʨʘ ʚʳʛʣʷʜʠʪ ʙʦʣʝʝ ʷʨʢʠʤ, ʯʝʤ ʙʦʣʝʝ ʢʨʫʧʥʳʡ ʰʘʨ. 

 

ʇʨʠʯʠʥʘ ʜʘʥʥʦʛʦ ʷʚʣʝʥʠʷ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʭʦʪʷ ʩʠʣʘ ʩʚʝʪʘ ʫ ʰʘʨʦʚ ʠ 

ʦʜʠʥʘʢʦʚʘ, ʦʜʠʥ ʠʟ ʥʠʭ ʦʙʣʘʜʘʝʪ ʙʦʣʴʰʝʡ ʠʟʣʫʯʘʶʱʝʡ ʧʦʚʝʨʭʥʦʩʪʴʶ, ʘ ʜʨʫʛʦʡ ð 

ʤʝʥʴʰʝʡ. ɿʥʘʯʠʪ ʩʠʣʘ ʩʚʝʪʘ, ʠʟʣʫʯʘʝʤʦʛʦ ʩ ʝʜʠʥʠʮʳ ʧʣʦʱʘʜʠ ʫ ʜʘʥʥʳʭ ʠʩʪʦʯʥʠʢʦʚ 

ʥʝ ʦʜʠʥʘʢʦʚʘ, ʠ ʫ ʤʘʣʝʥʴʢʦʛʦ ʰʘʨʘ ʵʪʦʪ ʧʘʨʘʤʝʪʨ ʦʯʝʚʠʜʥʦ ʙʦʣʴʰʝ. 

ʅʦ ʜʘʞʝ ʝʩʣʠ ʤʳ ʩʪʘʥʝʤ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢʦʡ-ʥʠʙʫʜʴ ʠʩʪʦʯʥʠʢ ʩʚʝʪʘ ʩ 

ʥʝʢʦʪʦʨʦʛʦ ʨʘʩʩʪʦʷʥʠʷ, ʪʦ ʜʣʷ ʥʘʩ ʙʫʜʝʪ ʠʤʝʪʴ ʟʥʘʯʝʥʠʝ ʥʝ ʩʪʦʣʴʢʦ ʨʝʘʣʴʥʘʷ 

http://electrik.info/main/lighting/
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ʧʣʦʱʘʜʴ ʠʟʣʫʯʘʶʱʝʡ ʩʚʝʪ ʧʦʚʝʨʭʥʦʩʪʠ, ʩʢʦʣʴʢʦ ʚʠʜʠʤʘʷ ʧʣʦʱʘʜʴ, ʪʦ ʝʩʪʴ ʝʝ 

ʨʘʟʤʝʨ ʚ ʧʨʦʝʢʮʠʠ ʥʘ ʧʣʦʩʢʦʩʪʴ ʥʘʙʣʶʜʝʥʠʷ, ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʫʶ ʥʘʧʨʘʚʣʝʥʠʶ 

ʥʘʰʝʛʦ ʚʟʛʣʷʜʘ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ ʥʘʙʣʶʜʘʪʝʣʶ ʜʦʩʪʘʪʦʯʥʦ ʧʦʣʥʦ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʪʴ 

ʨʝʘʣʴʥʳʡ ʠʩʪʦʯʥʠʢ ʩʚʝʪʘ, ʦʙʣʘʜʘʶʱʠʡ ʨʘʟʤʝʨʘʤʠ ʠ ʬʦʨʤʦʡ, ʝʤʫ ʥʝʦʙʭʦʜʠʤʦ ʟʥʘʪʴ 

ʠ ʩʠʣʫ ʩʚʝʪʘ ʠʩʪʦʯʥʠʢʘ, ʠ ʚʝʣʠʯʠʥʫ ʩʠʣʳ ʩʚʝʪʘ, ʧʨʠʭʦʜʷʱʝʡʩʷ ʥʘ ʝʜʠʥʠʮʫ ʧʣʦʱʘʜʠ 

ʚʠʜʠʤʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʠʩʪʦʯʥʠʢʘ. 

ʕʪʦ ʩʦʦʪʥʦʰʝʥʠʝ ʠ ʥʘʟʳʚʘʝʪʩʷ ʷʨʢʦʩʪʴʶ L ʠʩʪʦʯʥʠʢʘ ʩʝʪʘ, ʠ ʝʩʣʠ ʩʠʣʘ ʩʚʝʪʘ 

ʨʘʚʥʘ I, ʘ ʚʠʜʠʤʘʷ ʧʣʦʱʘʜʴ ʨʘʚʥʘ s, ʪʦ ʷʨʢʦʩʪʴ ʠʩʪʦʯʥʠʢʘ ʩʚʝʪʘ ʙʫʜʝʪ ʨʘʚʥʘ (ʩʠʣʫ 

ʩʚʝʪʘ ʤʦʞʥʦ ʟʜʝʩʴ ʨʘʩʧʠʩʘʪʴ ʯʝʨʝʟ ʩʚʝʪʦʚʦʡ ʧʦʪʦʢ ʠ ʪʝʣʝʩʥʳʡ ʫʛʦʣ, ʪʦʛʜʘ ʷʨʢʦʩʪʴ 

ʙʫʜʝʪ ʨʘʚʥʘ ʩʚʝʪʦʚʦʤʫ ʧʦʪʦʢʫ, ʠʩʧʫʩʢʘʝʤʦʤʫ ʩ ʝʜʠʥʠʯʥʦʡ ʧʣʦʱʘʜʠ ʚʠʜʠʤʦʡ 

ʧʦʚʝʨʭʥʦʩʪʠ ʠʩʪʦʯʥʠʢʘ ʩʚʝʪʘ ʚʥʫʪʨʠ ʝʜʠʥʠʯʥʦʛʦ ʪʝʣʝʩʥʦʛʦ ʫʛʣʘ): 

 

ʋ ʠʩʪʦʯʥʠʢʦʚ ʩʚʝʪʘ ʷʨʢʦʩʪʠ ʨʘʟʥʳʭ ʠʭ ʫʯʘʩʪʢʦʚ ʦʪʣʠʯʘʶʪʩʷ: ʫ 

ʣʶʤʠʥʝʩʮʝʥʪʥʦʡ ʣʘʤʧʳ ʢʨʘʷ ʢʦʣʙʳ ʙʦʣʝʝ ʪʝʤʥʳʝ, ʘ ʧʣʘʤʷ ʩʚʝʯʠ ʙʦʣʝʝ ʷʨʢʦ ʚ 

ʦʨʝʦʣʝ ʚʦʢʨʫʛ ʬʠʪʠʣʷ ʠ ʪ. ʜ. ɽʱʝ ʷʨʢʦʩʪʴ ʩʠʣʴʥʦ ʟʘʚʠʩʠʪ ʦʪ ʪʦʛʦ, ʩ ʢʘʢʦʡ ʩʪʦʨʦʥʳ 

ʤʳ ʩʤʦʪʨʠʤ ʥʘ ʠʩʪʦʯʥʠʢ. 

ɽʩʣʠ, ʥʘʧʨʠʤʝʨ, ʩʣʫʯʘʡʥʦ ʧʦʩʤʦʪʨʝʪʴ ʥʘ ʩʚʘʨʦʯʥʫʶ ʜʫʛʫ, ʪʦ ʚ 

ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦʤ ʨʘʟʨʷʜʫ ʥʘʧʨʘʚʣʝʥʠʠ ʦʥʘ ʦʢʘʞʝʪʩʷ ʙʦʣʝʝ ʷʨʢʦʡ, ʯʝʤ ʧʨʠ ʚʟʛʣʷʜʝ 

ʥʘ ʪʫ ʞʝ ʜʫʛʫ ʩʙʦʢʫ. ʊʦ ʝʩʪʴ ʷʨʢʦʩʪʴ ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʠʟʣʫʯʘʶʱʫʶ ʩʚʝʪ ʧʦʚʝʨʭʥʦʩʪʴ ʚ 

ʚʳʙʨʘʥʥʦʤ, ʩʪʨʦʛʦ ʦʧʨʝʜʝʣʝʥʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ. ʕʪʦ ʦʯʝʥʴ ʚʘʞʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ, 

ʧʦʩʢʦʣʴʢʫ ʠʤʝʥʥʦ ʥʘ ʷʨʢʦʩʪʴ (ʩʠʣʘ ʩʚʝʪʘ ʥʘ ʝʜʠʥʠʮʫ ʧʣʦʱʘʜʠ) ʨʝʘʛʠʨʫʝʪ ʥʘʰ ʛʣʘʟ, ʘ 

ʚʦʚʩʝ ʥʝ ʥʘ ʩʠʣʫ ʩʚʝʪʘ ʢʘʢ ʪʘʢʦʚʫʶ. 
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ʉʠʣʘ ʩʚʝʪʘ ʠʟʤʝʨʷʝʪʩʷ ʚ ʢʘʥʜʝʣʘʭ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʷʨʢʦʩʪʴ ð ʚ ʢʘʥʜʝʣʘʭ ʥʘ 

ʢʚʘʜʨʘʪʥʳʡ ʤʝʪʨ. ʆʜʥʘ ʢʘʥʜʝʣʘ ʥʘ ʢʚʘʜʨʘʪʥʳʡ ʤʝʪʨ ð ʵʪʦ ʪʘʢʘʷ ʷʨʢʦʩʪʴ, ʢʦʪʦʨʦʡ 

ʦʙʣʘʜʘʝʪ ʩʚʝʪʷʱʘʷʩʷ ʧʣʦʩʢʦʩʪʴ, ʦʪʜʘʶʱʘʷ ʩ ʢʘʞʜʦʛʦ ʢʚʘʜʨʘʪʥʦʛʦ ʤʝʪʨʘ ʩʚʝʪ ʩʠʣʦʡ ʚ 

1 ʢʘʥʜʝʣʫ (ʂʜ) ʚ ʥʘʧʨʘʚʣʝʥʠʠ, ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦʤ ʧʣʦʩʢʦʩʪʠ. ɼʣʷ ʧʨʠʤʝʨʘ, ʚʦʪ 

ʧʨʠʙʣʠʟʠʪʝʣʴʥʳʝ ʷʨʢʦʩʪʠ ʥʝʢʦʪʦʨʳʭ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʩʚʝʪʘ: 

 

ʇʦ ʜʝʡʩʪʚʠʶ ʥʘ ʥʘʰʠ ʛʣʘʟʘ ʠʩʪʦʯʥʠʢʠ ʩʚʝʪʘ ʤʦʛʫʪ ʦʢʘʟʘʪʴʩʷ ʦʧʘʩʥʳʤʠ. ɽʩʣʠ 

ʷʨʢʦʩʪʴ ʙʫʜʝʪ ʚʳʰʝ 160000 ʢʘʥʜʝʣ ʥʘ ʢʚʘʜʨʘʪʥʳʡ ʤʝʪʨ, ʪʦ ʵʪʦ ʚʳʟʦʚʝʪ ʙʦʣʝʟʥʝʥʥʳʝ 

ʦʱʫʱʝʥʠʷ ʚ ʛʣʘʟʫ. ʏʪʦʙʳ ʠʟʙʝʞʘʪʴ ʧʘʛʫʙʥʦʛʦ ʜʝʡʩʪʚʠʷ ʷʨʢʦʛʦ ʩʚʝʪʘ, ʯʝʣʦʚʝʯʝʩʪʚʦ 

ʥʘʫʯʠʣʦʩʴ ʨʘʟʥʳʤ ʫʭʠʱʨʝʥʠʷʤ. 

ʂʦʣʙʳ ʤʦʱʥʳʭ ʣʘʤʧ ʥʘʢʘʣʠʚʘʥʠʷ ʜʝʣʘʶʪ ʤʘʪʦʚʳʤʠ ʠ ʙʦʣʴʰʦʛʦ ʨʘʟʤʝʨʘ, 

ʯʪʦʙʳ ʢʘʢ ʙʳ ʨʘʩʩʝʷʪʴ ʩʚʝʪ, ʩʜʝʣʘʪʴ ʝʛʦ ʠʟʣʫʯʘʝʤʳʤ ʥʝ ʩ ʤʘʣʝʥʴʢʦʡ ʧʣʦʱʘʜʠ ʥʠʪʠ 

ʥʘʢʘʣʠʚʘʥʠʷ, ʘ ʩ ʙʦʣʴʰʦʡ ʧʣʦʱʘʜʠ ʧʦʚʝʨʭʥʦʩʪʠ ʢʦʣʙʳ ʠʣʠ ʧʣʘʬʦʥʘ. ʊʘʢ ʷʨʢʦʩʪʴ 
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ʩʥʠʞʘʝʪʩʷ ʜʦ ʙʝʟʦʧʘʩʥʦʡ ʜʣʷ ʛʣʘʟ, ʘ ʦʩʚʝʱʝʥʥʦʩʪʴ ʦʩʪʘʝʪʩʷ ʧʦʯʪʠ ʧʦʣʥʦʩʪʴʶ 

ʥʝʠʟʤʝʥʥʦʡ. 

ɽʩʣʠ ʛʦʚʦʨʠʪʴ ʦʙ ʦʪʨʘʞʘʶʱʠʭ ʧʦʚʝʨʭʥʦʩʪʷʭ, ʪʘʢʠʭ ʢʘʢ ʦʢʨʘʰʝʥʥʳʝ ʩʪʝʥʳ, 

ʧʨʦʝʢʮʠʦʥʥʳʝ ʵʢʨʘʥʳ, ʜʝʢʦʨʘʪʠʚʥʳʝ ʠʟʜʝʣʠʷ ʠ ʪ. ʜ., ʪʦ ʦʥʠ ʧʨʦʷʚʣʷʶʪ ʧʦ 

ʦʪʥʦʰʝʥʠʶ ʢ ʠʩʪʦʯʥʠʢʫ ʩʚʝʪʘ ʜʠʬʬʫʟʥʦ-ʦʪʨʘʞʘʶʱʠʝ ʩʚʦʡʩʪʚʘ. ʕʪʦ ʟʥʘʯʠʪ, ʯʪʦ ʦʥʠ 

ʯʘʩʪʠʯʥʦ ʦʪʨʘʞʘʶʪ ʧʘʜʘʶʱʠʡ ʥʘ ʥʠʭ ʩʚʝʪ, ʠ ʩʘʤʠ ʪʝʧʝʨʴ ʚʳʩʪʫʧʘʶʪ ʚ ʨʦʣʠ 

ʠʩʪʦʯʥʠʢʦʚ ʩʚʝʪʘ ʩʨʝʜʥʝʡ ʷʨʢʦʩʪʠ, ʥʦ ʦʙʰʠʨʥʦʡ ʧʣʦʱʘʜʠ. 

 

ʕʪʦ ʠʛʨʘʝʪ ʥʘʤ ʥʘ ʨʫʢʫ, ʧʦʩʢʦʣʴʢʫ ʩʪʘʥʜʘʨʪʥʳʝ ʠʩʪʦʯʥʠʢʠ ʩʚʝʪʘ (ʣʘʤʧʘ, 

ʩʚʝʪʠʣʴʥʠʢ, ʩʚʝʯʘ, ʣʶʩʪʨʘ, ʬʦʥʘʨʴ) ʦʙʣʘʜʘʶʪ ʟʥʘʯʠʪʝʣʴʥʦʡ ʷʨʢʦʩʪʴʶ, ʥʦ ʤʘʣʦʡ 

ʧʣʦʱʘʜʴʶ ʧʦʚʝʨʭʥʦʩʪʠ. ʄʝʞʜʫ ʪʝʤ, ʦʩʚʝʱʝʥʥʘʷ ʧʦʚʝʨʭʥʦʩʪʴ ʩʪʘʥʝʪ ʦʙʣʘʜʘʪʴ 

ʷʨʢʦʩʪʴʶ, ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦʡ ʝʝ ʦʩʚʝʱʝʥʥʦʩʪʠ ɽ, ʚʝʜʴ ʯʝʤ ʙʦʣʴʰʝʡ ʩʚʝʪʦʚʦʡ ʧʦʪʦʢ 

ʥʘ ʦʪʨʘʞʘʶʱʫʶ ʧʦʚʝʨʭʥʦʩʪʴ ʧʘʜʘʝʪ, ʪʝʤ ʚʳʰʝ ʙʫʜʝʪ ʠ ʝʝ ʷʨʢʦʩʪʴ. 

ʀ ʷʨʢʦʩʪʴ ʵʪʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʙʫʜʝʪ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʘ ʝʝ ʘʣʴʙʝʜʦ r (ʦʪ ʣʘʪ. albus 

ð ʙʝʣʳʡ) ð ʭʘʨʘʢʪʝʨʠʩʪʠʢʝ ʜʠʬʬʫʟʥʦʡ ʦʪʨʘʞʘʪʝʣʴʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʧʦʚʝʨʭʥʦʩʪʠ. 

ʏʝʤ ʙʦʣʴʰʝ ʘʣʴʙʝʜʦ r, ʪʦ ʝʩʪʴ ʯʝʤ ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʧʘʜʘʶʱʝʛʦ ʩʚʝʪʦʚʦʛʦ ʧʦʪʦʢʘ 

ʨʘʩʩʝʠʚʘʝʪʩʷ ʧʦʚʝʨʭʥʦʩʪʴʶ, - ʪʝʤ ʙʦʣʴʰʝ ʠ ʷʨʢʦʩʪʴ ʪʘʢʦʡ ʧʦʚʝʨʭʥʦʩʪʠ. 

http://electrik.info/main/lighting/
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ʊʘʢ, ʷʨʢʦʩʪʴ ʦʩʚʝʱʝʥʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʘ ʧʨʦʠʟʚʝʜʝʥʠʶ 

ʘʣʴʙʝʜʦ ʠ ʦʩʚʝʱʝʥʥʦʩʪʠ, ʧʨʠʯʝʤ ʚ ʨʘʟʥʳʭ ʥʘʧʨʘʚʣʝʥʠʷʭ ʷʨʢʦʩʪʴ ʙʫʜʝʪ ʨʘʟʣʠʯʥʦʡ - 

ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʜʠʘʛʨʘʤʤʳ ʨʘʩʩʝʷʥʠʷ ʦʩʚʝʱʝʥʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ. 

ɽʩʣʠ ʧʦʚʝʨʭʥʦʩʪʴ ʨʘʚʥʦʤʝʨʥʦ ʨʘʩʩʝʠʚʘʝʪ ʧʘʜʘʶʱʠʡ ʥʘ ʥʝʝ ʩʚʝʪ, ʪʦ ʷʨʢʦʩʪʴ ʚ 

ʣʶʙʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʚʳʯʠʩʣʷʝʪʩʷ ʜʦʩʪʘʪʦʯʥʦ ʧʨʦʩʪʦ. ɽʩʣʠ ʜʠʘʛʨʘʤʤʘ ʨʘʩʩʝʷʥʠʷ 

ʩʣʦʞʥʘʷ ð ʚʳʯʠʩʣʝʥʠʝ ʷʨʢʦʩʪʠ ʧʨʝʚʨʘʪʠʪʩʷ ʚ ʜʦʚʦʣʴʥʦ ʩʣʦʞʥʫʶ ʟʘʜʘʯʫ. 

ɼʣʷ ʨʘʚʥʦʤʝʨʥʦʛʦ ʨʘʩʩʝʷʥʠʷ ʜʦʩʪʘʪʦʯʥʦ ʚʦʩʧʦʣʴʟʦʚʘʪʴʩʷ ʬʦʨʤʫʣʦʡ 

(ʦʩʚʝʱʝʥʥʦʩʪʴ ð ʚ ʣʶʢʩʘʭ, ʷʨʢʦʩʪʴ ð ʢʘʥʜʝʣʘʭ ʥʘ ʢʚʘʜʨʘʪʥʳʡ ʤʝʪʨ): 
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ɼʦʧʫʩʪʠʤ, ʝʩʪʴ ʧʨʦʝʢʮʠʦʥʥʳʡ ʵʢʨʘʥ ʩ ʘʣʴʙʝʜʦ 0,8, ʘ ʦʩʚʝʱʝʥʥʦʩʪʴ ʨʘʚʥʘ 60 

ʃʢ, ʪʦʛʜʘ ʷʨʢʦʩʪʴ ʙʫʜʝʪ ʨʘʚʥʘ 0,8*60/3,14 = 15,3 ʢʘʥʜʝʣʳ ʥʘ ʢʚʘʜʨʘʪʥʳʡ ʤʝʪʨ. ɺʦʪ 

ʧʨʠʤʝʨʳ ʚʝʩʴʤʘ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʧʦʚʝʨʭʥʦʩʪʝʡ ʠ ʠʭ ʷʨʢʦʩʪʝʡ: 

 

 

ʏʪʦ ʪʘʢʦʝ ʠʥʜʝʢʩ ʮʚʝʪʦʧʝʨʝʜʘʯʠ ʣʘʤʧ 

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʜʚʝ ʣʘʤʧʳ ʨʘʟʥʦʛʦ ʪʠʧʘ, ʜʘʞʝ ʩ ʦʜʥʦʡ ʠ ʪʦʡ ʞʝ ʮʚʝʪʦʚʦʡ 

ʪʝʤʧʝʨʘʪʫʨʦʡ, ʥʘʧʨʠʤʝʨ ʣʶʤʠʥʝʩʮʝʥʪʥʘʷ ʣʘʤʧʘ ʠ ʣʘʤʧʘ ʥʘʢʘʣʠʚʘʥʠʷ, ʟʘʯʘʩʪʫʶ ʧʦ-

ʨʘʟʥʦʤʫ ʧʝʨʝʜʘʶʪ ʮʚʝʪʘ ʦʩʚʝʱʘʝʤʳʭ ʠʤʠ ʦʙʲʝʢʪʦʚ. ʃʶʤʠʥʝʩʮʝʥʪʥʘʷ ʣʘʤʧʘ, ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʣʘʤʧʦʡ ʥʘʢʘʣʠʚʘʥʠʷ, ʠʤʝʝʪ ʤʝʥʴʰʝ ʵʥʝʨʛʠʠ ʚ ʢʨʘʩʥʦʡ ʦʙʣʘʩʪʠ ʩʧʝʢʪʨʘ, 

ʧʦʵʪʦʤʫ ʢʨʘʩʥʳʡ ʮʚʝʪ ʚʳʛʣʷʜʠʪ ʷʨʯʝ ʧʨʠ ʦʩʚʝʱʝʥʠʠ ʪʝʣʘ ʣʘʤʧʦʡ ʥʘʢʘʣʠʚʘʥʠʷ, ʯʝʤ 

ʧʨʠ ʦʩʚʝʱʝʥʠʠ ʪʦʛʦ ʞʝ ʩʘʤʦʛʦ ʪʝʣʘ ʣʶʤʠʥʝʩʮʝʥʪʥʦʡ ʣʘʤʧʦʡ ʪʦʡ ʞʝ ʮʚʝʪʦʚʦʡ 

ʪʝʤʧʝʨʘʪʫʨʳ. ʊʘʢ, ʮʚʝʪʦʧʝʨʝʜʘʶʱʠʝ ʩʚʦʡʩʪʚʘ ʨʘʟʣʠʯʥʳʭ ʣʘʤʧ ʥʘʧʨʷʤʫʶ ʟʘʚʠʩʷʪ ʦʪ 

ʭʘʨʘʢʪʝʨʘ ʩʧʝʢʪʨʘ ʠʭ ʠʟʣʫʯʝʥʠʷ. 
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ʇʘʨʘʤʝʪʨ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʡ ʩʪʝʧʝʥʴ ʩʦʦʪʚʝʪʩʪʚʠʷ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʮʚʝʪʘ 

ʦʙʲʝʢʪʘ ʚʠʜʠʤʦʤʫ ʮʚʝʪʫ ʵʪʦʛʦ ʦʙʲʝʢʪʘ ʧʨʠ ʦʩʚʝʱʝʥʠʠ ʝʛʦ ʜʘʥʥʳʤ ʠʩʪʦʯʥʠʢʦʤ 

ʩʚʝʪʘ, ʥʘʟʳʚʘʝʪʩʷ ʠʥʜʝʢʩʦʤ ʮʚʝʪʦʧʝʨʝʜʘʯʠ Rʘ, ʠʣʠ ʢʦʵʬʬʠʮʠʝʥʪʦʤ ʮʚʝʪʦʧʝʨʝʜʘʯʠ, 

ʧʦ-ʘʥʛʣʠʡʩʢʠ colour rendering index, ʠʣʠ ʩʦʢʨʘʱʝʥʥʦ CRI. 

ʕʪʘ ʚʝʣʠʯʠʥʘ ʷʚʣʷʝʪʩʷ ʦʪʥʦʩʠʪʝʣʴʥʦʡ, ʠ Rʘ ʵʪʘʣʦʥʥʦʛʦ ʠʩʪʦʯʥʠʢʘ ʩʚʝʪʘ 

ʧʨʠʥʷʪ ʨʘʚʥʳʤ 100. ʇʨʠ ʵʪʦʤ ʢʦʤʬʦʨʪʥʳʤ ʜʣʷ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʛʣʘʟʘ ʷʚʣʷʝʪʩʷ 

ʜʠʘʧʘʟʦʥ ʠʥʜʝʢʩʦʚ ʮʚʝʪʦʧʝʨʝʜʘʯʠ ʦʪ 80 ʜʦ 100, ʥʘʧʨʠʤʝʨ ʦʙʳʯʥʘʷ ʣʘʤʧʘ 

ʥʘʢʘʣʠʚʘʥʠʷ ʤʦʱʥʦʩʪʴʶ 60 ɺʪ ʠʤʝʝʪ ʠʥʜʝʢʩ ʮʚʝʪʦʧʝʨʝʜʘʯʠ Rʘ ʨʘʚʥʳʡ 80, ʧʨʠ 

ʮʚʝʪʦʚʦʡ ʪʝʤʧʝʨʘʪʫʨʝ 2680ʂ. 

ɺ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʚ ʢʘʯʝʩʪʚʝ ʦʨʠʝʥʪʠʨʘ ʠʩʧʦʣʴʟʫʶʪ ʜʥʝʚʥʦʡ ʩʚʝʪ, ʩ ʢʦʪʦʨʳʤ ʠ 

ʩʨʘʚʥʠʚʘʶʪ ʩʚʝʪ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʣʘʤʧ. ɺ 1948 ʛʦʜʫ ʇʠʪʝʨ ɹʘʫʤ, ʚ ʨʘʙʦʪʝ 

çʌʠʟʠʯʝʩʢʠʝ ʘʩʧʝʢʪʳ ʮʚʝʪʘ: ʚʚʝʜʝʥʠʝ ʚ ʥʘʫʯʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʮʚʝʪʦʚʳʭ ʩʪʠʤʫʣʦʚ ʠ 

ʮʚʝʪʦʚʳʭ ʦʱʫʱʝʥʠʡè, ʥʘʧʠʩʘʣ: çʜʥʝʚʥʦʡ ʩʚʝʪ ʩʦʜʝʨʞʠʪ ʙʦʣʴʰʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ 

ʮʚʝʪʦʚ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʣʝʛʢʦ ʨʘʟʣʠʯʘʪʴ ʥʝʟʥʘʯʠʪʝʣʴʥʳʝ ʦʪʪʝʥʢʠ, ʠ ʮʚʝʪʘ 

ʦʢʨʫʞʘʶʱʠʭ ʥʘʩ ʦʙʲʝʢʪʦʚ, ʦʯʝʚʠʜʥʦ, ʚʳʛʣʷʜʷʪ ʝʩʪʝʩʪʚʝʥʥʦè. 

http://electrik.info/main/lighting/


18 

 ʇʨʦ ʦʩʚʝʱʝʥʠʝ ʥʘ ʕʣʝʢʪʨʠʢ ʀʥʬʦ ï http://electrik.info/main/lighting/  

ɺ ʩʝʨʝʜʠʥʝ 20 ʚʝʢʘ ʫʯʝʥʳʝ ʩʪʘʣʠ ʜʝʣʘʪʴ ʧʦʧʳʪʢʠ ʦʮʝʥʠʪʴ ʩʧʦʩʦʙʥʦʩʪʴ 

ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʩʚʝʪʘ ʪʦʯʥʦ ʚʦʩʧʨʦʠʟʚʦʜʠʪʴ ʝʩʪʝʩʪʚʝʥʥʳʝ ʮʚʝʪʘ, ʠ 

ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ ʚ 1960-ʭ ʠʣʠ 1970-ʭ ʛʦʜʘʭ ʪʝʨʤʠʥ çʢʦʵʬʬʠʮʠʝʥʪ ʮʚʝʪʦʧʝʨʝʜʘʯʠè 

ʥʘʯʘʣ ʧʨʠʤʝʥʷʪʴʩʷ. CRI ʠʩʧʦʣʴʟʦʚʘʣʠ ʜʣʷ ʩʨʘʚʥʝʥʠʷ ʠʩʪʦʯʥʠʢʦʚ ʩʚʝʪʘ 

ʥʝʧʨʝʨʳʚʥʦʛʦ ʩʧʝʢʪʨʘ, ʩ ʠʥʜʝʢʩʦʤ ʮʚʝʪʦʧʝʨʝʜʘʯʠ ʚʳʰʝ 90. ʊʝʭʥʠʯʝʩʢʠ ʞʝ 

ʩʨʘʚʥʠʚʘʪʴ ʠʥʜʝʢʩ ʮʚʝʪʦʧʝʨʝʜʘʯʠ ʤʦʞʥʦ ʪʦʣʴʢʦ ʫ ʠʩʪʦʯʥʠʢʦʚ ʩʚʝʪʘ, ʢʦʪʦʨʳʝ ʠʤʝʶʪ 

ʦʜʠʥʘʢʦʚʫʶ ʮʚʝʪʦʚʫʶ ʪʝʤʧʝʨʘʪʫʨʫ. 

 

ʏʪʦʙʳ ʧʦʣʫʯʠʪʴ ʟʥʘʯʝʥʠʝ ʠʥʜʝʢʩʘ ʮʚʝʪʦʧʝʨʝʜʘʯʠ ʜʣʷ ʢʦʥʢʨʝʪʥʦʡ 

ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʣʘʤʧʳ, ʦʧʨʝʜʝʣʷʶʪ ʩʜʚʠʛ ʮʚʝʪʘ ʧʨʠ ʦʩʚʝʱʝʥʠʠ 8 ʩʪʘʥʜʘʨʪʥʳʭ 

ʵʪʘʣʦʥʥʳʭ ʮʚʝʪʦʚ (DIN 6169) ʠʩʩʣʝʜʫʝʤʦʡ ʣʘʤʧʦʡ. ʈʘʩʯʝʪ ʧʨʦʠʟʚʦʜʠʪʩʷ ʧʦ 

ʤʝʪʦʜʠʢʝ ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʢʦʤʠʩʩʠʠ ʧʦ ʦʩʚʝʱʝʥʠʶ (CIE), ʢʦʪʦʨʘʷ ʜʘʝʪ ʯʠʩʣʝʥʥʦʝ 

ʟʥʘʯʝʥʠʝ ʦʪʢʣʦʥʝʥʠʷ ʮʚʝʪʘ ʦʪ ʵʪʘʣʦʥʦʚ. 

ʏʝʤ ʦʪʢʣʦʥʝʥʠʝ ʤʝʥʴʰʝ, ʪʝʤ ʣʫʯʰʝ ʧʘʨʘʤʝʪʨʳ ʮʚʝʪʦʧʝʨʝʜʘʯʠ ʪʝʩʪʠʨʫʝʤʦʡ 

ʣʘʤʧʳ, ʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʚʳʰʝ ʠʥʜʝʢʩ ʝʝ ʮʚʝʪʦʧʝʨʝʜʘʯʠ. ʇʦ ʠʪʦʛʘʤ ʠʟʤʝʨʝʥʠʡ, 

ʩʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ ʦʪʢʣʦʥʝʥʠʡ ʚʳʯʠʪʘʶʪʩʷ ʠʟ 100, ʠ ʧʦʣʫʯʘʝʪʩʷ ʪʦʯʥʦʝ ʯʠʩʣʦʚʦʝ 

ʟʥʘʯʝʥʠʝ ʠʥʜʝʢʩʘ ʮʚʝʪʦʧʝʨʝʜʘʯʠ. ʊʘʢ, ʧʨʠ ʤʘʣʳʭ ʦʪʢʣʦʥʝʥʠʷʭ Ra ʙʫʜʝʪ ʙʣʠʞʝ ʢ 
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100, ʘ ʧʨʠ ʙʦʣʴʰʠʭ ï ʟʥʘʯʠʪʝʣʴʥʦ ʤʝʥʴʰʝ. ɽʩʣʠ ʦʪʢʣʦʥʝʥʠʡ ʥʝʪ, ʪʦ ʠʩʪʦʯʥʠʢʫ 

ʧʨʠʩʚʘʠʚʘʝʪʩʷ ʟʥʘʯʝʥʠʝ Rʘ ʨʘʚʥʦʝ 100. 

ɼʣʷ ʩʨʘʚʥʝʥʠʷ ʮʚʝʪʦʚʳʭ ʪʝʤʧʝʨʘʪʫʨ ʜʠʘʧʘʟʦʥʘ ʦʪ 2000ʂ ʜʦ 5000ʂ, ʚ ʢʘʯʝʩʪʚʝ 

ʵʪʘʣʦʥʥʦʛʦ ʠʩʪʦʯʥʠʢʘ ʩʣʫʞʠʪ çʠʟʣʫʯʘʪʝʣʴ ʯʝʨʥʦʛʦ ʪʝʣʘè, ʘ ʜʣʷ ʙʦʣʝʝ ʚʳʩʦʢʠʭ 

ʮʚʝʪʦʚʳʭ ʪʝʤʧʝʨʘʪʫʨ ï ʜʥʝʚʥʦʡ ʩʚʝʪ. ɺʘʞʥʦ ʧʦʤʥʠʪʴ, ʪʝʤ ʥʝ ʤʝʥʝʝ, ʯʪʦ ʥʠ ʣʘʤʧʳ 

ʥʘʢʘʣʠʚʘʥʠʷ, ʥʠ ʥʝʙʦ ʩʝʚʝʨʥʦʛʦ ʧʦʣʫʰʘʨʠʷ ʥʝ ʦʙʣʘʜʘʶʪ ʠʜʝʘʣʴʥʦʡ ʮʚʝʪʦʧʝʨʝʜʘʯʝʡ, 

ʦʜʥʘʢʦ ʠʭ ʠʥʜʝʢʩ ʮʚʝʪʦʧʝʨʝʜʘʯʠ ʧʨʠʥʷʪ ʨʘʚʥʳʤ 100. ʄʝʞʜʫ ʪʝʤ, ʣʘʤʧʳ 

ʥʘʢʘʣʠʚʘʥʠʷ ʩʣʘʙʳ ʧʨʠ ʦʩʚʝʱʝʥʠʠ ʩʠʥʠʭ ʦʪʪʝʥʢʦʚ, ʘ ʥʝʙʦ (7500ʂ) ï ʧʨʠ ʦʩʚʝʱʝʥʠʠ 

ʢʨʘʩʥʳʭ ʪʦʥʦʚ. 

ʇʨʘʢʪʠʯʝʩʢʠ ʠʥʜʝʢʩ ʮʚʝʪʦʧʝʨʝʜʘʯʠ ʦʪ 90 ʜʦ 100 ʩʯʠʪʘʝʪʩʷ ʙʝʟʫʧʨʝʯʥʳʤ, ʠ 

ʦʙʣʘʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʪʘʢʠʭ ʠʩʪʦʯʥʠʢʦʚ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʠ ʪʝ ʩʬʝʨʳ, ʛʜʝ ʚʘʞʥʘ ʦʯʝʥʴ 

ʪʦʯʥʘʷ ʦʮʝʥʢʘ ʮʚʝʪʘ. Ra ʦʪ 80 ʜʦ 90 ʩʯʠʪʘʶʪʩʷ ʭʦʨʦʰʠʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ, ʠ ʝʩʣʠ ʚ ʪʦʡ 

ʠʣʠ ʠʥʦʡ ʩʠʪʫʘʮʠʠ ʪʦʯʥʘʷ ʦʮʝʥʢʘ ʮʚʝʪʘ ʥʝ ʚʘʞʥʘ, ʥʦ ʪʨʝʙʫʝʪʩʷ ʢʘʯʝʩʪʚʝʥʥʘʷ 

ʮʚʝʪʦʧʝʨʝʜʘʯʘ, ʪʘʢʠʝ ʠʩʪʦʯʥʠʢʠ ʩʚʝʪʘ ʧʦʜʦʡʜʫʪ. 

ɽʩʣʠ ʮʚʝʪʦʧʝʨʝʜʘʯʘ ʥʝ ʚʘʞʥʘ, ʪʦ ʜʦʧʫʩʪʠʤʳ ʠʩʪʦʯʥʠʢʠ ʩʚʝʪʘ ʩ 

ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʳʤʠ ʠ ʧʣʦʭʠʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ, ʪʦ ʝʩʪʴ ʩ Ra ʤʝʥʴʰʝ 80. ɺʦʦʙʱʝ, 

ʨʘʟʣʠʯʠʷ ʚ ʵʪʠʭ ʚʝʣʠʯʠʥʘʭ ʤʝʥʝʝ ʯʝʤ ʥʘ 5 ʝʜʠʥʠʮ ʤʘʣʦ ʟʘʤʝʪʥʳ, ʠ ʥʘ ʛʣʘʟ ʦʪʣʠʯʠʪʴ 

80 ʠ 84 ʦʪʥʶʜʴ ʥʝʧʨʦʩʪʦ. 
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ʉʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʮʚʝʪʦʧʝʨʝʜʘʯʠ ʣʘʤʧ ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ 

ʠʟʚʝʩʪʥʳ. ʉʚʝʪ ʣʘʤʧ ʥʘʢʘʣʠʚʘʥʠʷ, ʨʘʚʥʦ ʢʘʢ ʠ ʩʚʝʪ ʛʘʣʦʛʝʥʥʳʭ ʣʘʤʧ, ʙʣʠʟʦʢ ʢ 

ʩʦʣʥʝʯʥʦʤʫ, ʠ ʟʥʘʯʝʥʠʝ Ra ʜʣʷ ʥʠʭ ʧʨʠʙʣʠʞʘʝʪʩʷ ʢ 100. ʀʥʜʝʢʩ ʮʚʝʪʦʧʝʨʝʜʘʯʠ 

ʤʝʪʘʣʣʦʛʘʣʦʛʝʥʥʳʭ ʛʘʟʦʨʘʟʨʷʜʥʳʭ ʣʘʤʧ ʚʳʩʦʢʦʛʦ ʜʘʚʣʝʥʠʷ ʪʘʢʞʝ ʜʦʩʪʠʛʘʝʪ 90 ʠ 

ʚʳʰʝ. ʃʶʤʠʥʝʩʮʝʥʪʥʳʝ ʣʘʤʧʳ ʤʥʦʛʠʭ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʠʤʝʶʪ ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʠʝ 

ʧʦʢʘʟʘʪʝʣʠ Ra ʦʪ 80 ʜʦ 90, ʥʦ ʥʝʢʦʪʦʨʳʝ ʙʶʜʞʝʪʥʳʝ ʤʦʜʝʣʠ ʤʦʛʫʪ ʠʤʝʪʴ ʠ Ra 

ʤʝʥʴʰʝ 75, ʚ ʣʶʙʦʤ ʩʣʫʯʘʝ, ʩʣʝʜʫʝʪ ʦʙʨʘʱʘʪʴ ʚʥʠʤʘʥʠʝ ʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, 

ʫʢʘʟʘʥʥʳʝ ʥʘ ʫʧʘʢʦʚʢʝ. 

ʉʚʝʪʦʜʠʦʜʥʳʝ ʣʘʤʧʳ, ʪʘʢʞʝ ʢʘʢ ʠ ʣʶʤʠʥʝʩʮʝʥʪʥʳʝ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʢʘʯʝʩʪʚʘ ʤʦʛʫʪ ʨʦʟʥʠʪʴʩʷ ʧʦ ʠʥʜʝʢʩʫ ʮʚʝʪʦʧʝʨʝʜʘʯʠ, ʦʜʥʘʢʦ ʣʫʯʰʠʝ ʵʢʟʝʤʧʣʷʨʳ 
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ʧʦʢʘʟʳʚʘʶʪ ʟʥʘʯʝʥʠʝ Ra 80 ʠ ʚʳʰʝ. ʅʘʠʙʦʣʝʝ ʥʠʟʢʠʤ ʠʥʜʝʢʩʦʤ ʮʚʝʪʦʧʝʨʝʜʘʯʠ 

ʦʪʣʠʯʘʶʪʩʷ ʨʪʫʪʥʳʝ ʠ ʥʘʪʨʠʝʚʳʝ ʛʘʟʦʨʘʟʨʷʜʥʳʝ ʣʘʤʧʳ, ʟʜʝʩʴ Ra ʤʝʥʴʰʝ 40. 

 

ʆʪʥʦʩʠʪʝʣʴʥʦ ʢʦʥʢʨʝʪʥʦ ʩʚʝʪʦʜʠʦʜʦʚ ʧʨʦʚʦʜʠʣʠʩʴ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʚ ʢʦʪʦʨʳʭ 

ʨʘʩʩʤʘʪʨʠʚʘʣʠʩʴ ʢʘʢ ʢʨʘʩʥʦ-ʟʝʣʝʥʦ-ʩʠʥʠʝ ʩʚʝʪʦʜʠʦʜʳ, ʪʘʢ ʠ ʧʦʢʨʳʪʳʝ ʬʦʩʬʦʨʦʤ 

ʙʝʣʳʝ ʩʚʝʪʦʜʠʦʜʳ. 

ɹʳʣʘ ʧʨʦʚʝʜʝʥʘ ʦʮʝʥʢʘ, ʠʟ ʢʦʪʦʨʦʡ ʧʦʩʣʝʜʦʚʘʣʦ, ʯʪʦ RGB-ʩʚʝʪʦʜʠʦʜʳ ʠʤʝʣʠ 

ʢʦʵʬʬʠʮʠʝʥʪʳ ʮʚʝʪʦʧʝʨʝʜʘʯʠ ʚ ʨʘʡʦʥʝ 20, ʥʦ ʧʨʠ ʧʝʨʝʜʘʯʝ ʮʚʝʪʦʚ ʧʦʢʘʟʘʣʠ ʩʝʙʷ 

ʭʦʨʦʰʦ, ʧʦʩʢʦʣʴʢʫ ʚʠʜʠʤʘʷ ʥʘʩʳʱʝʥʥʦʩʪʴ ʢʦʥʢʨʝʪʥʳʭ ʮʚʝʪʦʚ ʧʦʚʳʰʘʣʘʩʴ ʙʝʟ 

ʩʤʝʱʝʥʠʷ ʮʚʝʪʦʧʝʨʝʜʘʯʠ ʦʪʪʝʥʢʦʚ. ʇʨʠ ʵʪʦʤ ʙʝʣʳʡ ʩʚʝʪ, ʧʦʣʫʯʝʥʥʳʡ ʩʤʝʰʠʚʘʥʠʝʤ 

ʩʚʝʪʘ ʢʨʘʩʥʳʭ, ʟʝʣʝʥʳʭ ʠ ʩʠʥʠʭ ʩʚʝʪʦʜʠʦʜʦʚ ʦʢʘʟʳʚʘʝʪʩʷ ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʝʝ, ʯʝʤ 

ʩʚʝʪ ʛʘʣʦʛʝʥʥʳʭ ʣʘʤʧ ʠ ʣʘʤʧ ʥʘʢʘʣʠʚʘʥʠʷ, ʥʝʩʤʦʪʨʷ ʥʘ ʚʳʩʦʢʠʝ ʠʥʜʝʢʩʳ 

ʮʚʝʪʦʧʝʨʝʜʘʯʠ ʧʦʩʣʝʜʥʠʭ. 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʄʝʞʜʫʥʘʨʦʜʥʘʷ ʢʦʤʠʩʩʠʷ ʧʦ ʦʩʚʝʱʝʥʠʶ 

ʟʘʢʣʶʯʠʣʘ: çʠʥʜʝʢʩ ʮʚʝʪʦʧʝʨʝʜʘʯʠ, ʨʘʟʨʘʙʦʪʘʥʥʳʡ ʢʦʤʠʩʩʠʝʡ, ʦʙʳʯʥʦ ʥʝʧʨʠʤʝʥʠʤ 

ʜʣʷ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʮʚʝʪʦʧʝʨʝʜʘʯʠ ʥʘʙʦʨʘ ʠʩʪʦʯʥʠʢʦʚ ʩʚʝʪʘ, ʝʩʣʠ ʚ 

ʵʪʦʪ ʥʘʙʦʨ ʚʭʦʜʷʪ ʩʚʝʪʦʜʠʦʜʳ ʙʝʣʦʛʦ ʮʚʝʪʘè. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʢʦʵʬʬʠʮʠʝʥʪ ʮʚʝʪʦʧʝʨʝʜʘʯʠ Ra ʤʦʞʝʪ ʩʣʫʞʠʪʴ ʦʜʥʠʤ ʠʟ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʧʘʨʘʤʝʪʨʦʚ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʜʣʷ ʦʮʝʥʢʠ ʠ ʩʚʝʪʦʜʠʦʜʥʳʭ ʩʠʩʪʝʤ 

http://electrik.info/main/lighting/
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ʦʩʚʝʱʝʥʠʷ, ʦʜʥʘʢʦ, ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʤʘʢʩʠʤʘʣʴʥʦ ʧʨʠʝʤʣʝʤʳʭ ʨʝʟʫʣʴʪʘʪʦʚ, 

ʥʝʦʙʭʦʜʠʤʳ ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʝ ʪʝʩʪʳ ʠ ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ ʦʮʝʥʢʠ ʠʟʜʝʣʠʷ ʧʨʷʤʦ ʥʘ 

ʤʝʩʪʝ ʧʨʝʜʧʦʣʘʛʘʝʤʦʡ ʵʢʩʧʣʫʘʪʘʮʠʠ. 

ʏʪʦ ʪʘʢʦʝ ʩʚʝʪʦʚʘʷ ʦʪʜʘʯʘ 

ɻʦʚʦʨʷ ʦʙ ʵʥʝʨʛʦʩʙʝʨʝʛʘʶʱʠʭ ʠʩʪʦʯʥʠʢʘʭ ʩʚʝʪʘ, ʪʘʢʠʭ ʢʘʢ ʢʦʤʧʘʢʪʥʳʝ 

ʣʶʤʠʥʝʩʮʝʥʪʥʳʝ ʣʘʤʧʳ ʠʣʠ ʩʚʝʪʦʜʠʦʜʳ, ʤʳ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʦʪʤʝʯʘʝʤ ʠʭ ʚʳʩʦʢʫʶ 

ʵʢʦʥʦʤʠʯʥʦʩʪʴ. ʆʩʥʦʚʥʳʤ ʞʝ ʧʦʢʘʟʘʪʝʣʝʤ ʵʪʦʡ ʩʘʤʦʡ ʵʢʦʥʦʤʠʯʥʦʩʪʠ ʷʚʣʷʝʪʩʷ 

ʦʪʥʶʜʴ ʥʝ ʥʠʟʢʘʷ ʧʦʪʨʝʙʣʷʝʤʘʷ ʤʦʱʥʦʩʪʴ, ʛʣʘʚʥʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʡ ʵʢʦʥʦʤʠʯʥʦʩʪʠ 

ʠʩʪʦʯʥʠʢʘ ʩʚʝʪʘ ʚʳʩʪʫʧʘʝʪ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʝʛʦ ʩʚʝʪʦʚʘʷ ʦʪʜʘʯʘ. 

ʀʤʝʥʥʦ ʩʚʝʪʦʚʘʷ ʦʪʜʘʯʘ ʧʦʢʘʟʳʚʘʝʪ, ʩʢʦʣʴʢʦ ʣʶʤʝʥʦʚ ʚʠʜʠʤʦʛʦ ʩʚʝʪʘ 

ʜʘʝʪ ʪʘ ʠʣʠ ʠʥʘʷ ʣʘʤʧʘ, ʪʦʪ ʠʣʠ ʠʥʦʡ ʠʩʪʦʯʥʠʢ ʩʚʝʪʘ, ʧʦʪʨʝʙʣʷʷ ʝʜʠʥʠʮʫ 

ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʤʦʱʥʦʩʪʠ, ʠ ʠʟʤʝʨʷʝʪʩʷ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʚ ʃʤ/ɺʪ, ʪʦ ʝʩʪʴ ʚ 

ʣʶʤʝʥʘʭ ʥʘ ʦʜʠʥ ʚʘʪʪ. ʇʨʠ ʵʪʦʤ ʧʦʜʨʘʟʫʤʝʚʘʝʪʩʷ, ʯʪʦ ʥʘ ʢʘʞʜʳʡ ʚʘʪʪ 

ʧʦʪʨʝʙʣʷʝʤʦʡ ʠʩʪʦʯʥʠʢʦʤ ʩʚʝʪʘ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʤʦʱʥʦʩʪʠ ʧʨʠʭʦʜʠʪʩʷ ʩʪʨʦʛʦ 

ʦʧʨʝʜʝʣʝʥʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʣʶʤʝʥʦʚ ʠʟʣʫʯʘʝʤʦʛʦ ʠʤ ʚʠʜʠʤʦʛʦ ʩʚʝʪʦʚʦʛʦ ʧʦʪʦʢʘ. 

ɿʥʘʯʝʥʠʝ ʩʚʝʪʦʚʦʡ ʦʪʜʘʯʠ ʧʨʦʯʥʦ ʩʚʷʟʘʥʦ ʩ ʪʝʭʥʦʣʦʛʠʝʡ ʠʟʛʦʪʦʚʣʝʥʠʷ ʪʦʛʦ 

ʠʣʠ ʠʥʦʛʦ ʠʩʪʦʯʥʠʢʘ ʩʚʝʪʘ. ʆʯʝʚʠʜʥʦ, ʯʪʦ ʩʜʘʶʱʠʝ ʩʚʦʠ ʧʦʟʠʮʠʠ ʚ ʢʘʯʝʩʪʚʝ 

ʦʩʥʦʚʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʩʚʝʪʘ ʣʘʤʧʳ ʥʘʢʘʣʠʚʘʥʠʷ ʩʠʣʴʥʦ ʫʩʪʫʧʘʶʪ ʩʦʚʨʝʤʝʥʥʳʤ 

ʠʩʪʦʯʥʠʢʘʤ ʩʚʝʪʘ, ʠʤʝʶʱʠʤ ʟʥʘʯʠʪʝʣʴʥʦ ʙʦʣʴʰʫʶ ʩʚʝʪʦʚʫʶ ʦʪʜʘʯʫ. 

ʊʘʢ ʧʨʦʠʩʭʦʜʠʪ ʠʤʝʥʥʦ ʧʦʪʦʤʫ, ʯʪʦ ʚʳʩʦʢʘʷ ʩʚʝʪʦʚʘʷ ʦʪʜʘʯʘ ʥʘʧʨʷʤʫʶ 

ʩʧʦʩʦʙʩʪʚʫʝʪ ʵʥʝʨʛʦʩʙʝʨʝʞʝʥʠʶ, ʩ ʵʪʠʤ ʠ ʩʚʷʟʘʥ ʧʨʦʛʨʝʩʩ ʚ ʨʘʟʨʘʙʦʪʢʝ ʚʩʝ ʙʦʣʝʝ 

ʩʦʚʝʨʰʝʥʥʳʭ, ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʩʚʝʪʦʚʦʡ ʦʪʜʘʯʠ, ʠʩʪʦʯʥʠʢʦʚ ʩʚʝʪʘ, ʪʘʢʠʭ 

ʢʘʢ ʩʚʝʪʦʜʠʦʜʥʳʝ ʣʘʤʧʳ. 

http://electrik.info/main/lighting/
http://electrik.info/main/lighting/1383-otlichie-svetodiodnyh-lamp-ot-energosberegayuschih.html
http://electrik.info/main/lighting/1383-otlichie-svetodiodnyh-lamp-ot-energosberegayuschih.html
http://electrik.info/main/praktika/299-kak-ustroeny-svetodiodnye-lampy.html
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ʇʦʩʢʦʣʴʢʫ ʯʝʣʦʚʝʯʝʩʢʠʡ ʛʣʘʟ ʩʧʦʩʦʙʝʥ ʚʦʩʧʨʠʥʠʤʘʪʴ ʣʠʰʴ ʦʧʨʝʜʝʣʝʥʥʳʡ, 

ʦʛʨʘʥʠʯʝʥʥʳʡ ʩʧʝʢʪʨ ʠʟʣʫʯʝʥʠʷ ʢʘʢ ʚʠʜʠʤʳʡ, ʧʨʠʯʝʤ ʨʘʟʥʳʝ ʯʘʩʪʠ ʩʧʝʢʪʨʘ 

ʚʦʩʧʨʠʥʠʤʘʶʪʩʷ ʛʣʘʟʦʤ ʥʝ ʦʜʠʥʘʢʦʚʦ, ʪʦ ʥʘʠʙʦʣʝʝ çʚʠʜʠʤʳʤè, ʧʦʵʪʦʤʫ, ʷʚʣʷʝʪʩʷ 

ʩʚʝʪ ʩ ʜʣʠʥʦʡ ʚʦʣʥʳ 555 ʥʤ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʞʝʣʪʦ-ʟʝʣʝʥʦʡ ʯʘʩʪʠ ʚʠʜʠʤʦʛʦ 

ʩʧʝʢʪʨʘ. ʌʠʦʣʝʪʦʚʳʡ ʠ ʢʨʘʩʥʳʡ ï ʤʝʥʝʝ çʚʠʜʠʤʳè. 

ʇʦ ʵʪʦʡ ʧʨʠʯʠʥʝ, ʤʘʢʩʠʤʘʣʴʥʘʷ ʩʚʝʪʦʚʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʤʦʞʝʪ ʙʳʪʴ 

ʪʝʦʨʝʪʠʯʝʩʢʠ ʜʦʩʪʠʛʥʫʪʘ ʠʤʝʥʥʦ ʜʣʷ ʩʚʝʪʘ ʩ ʜʣʠʥʦʡ ʚʦʣʥʳ 555 ʥʤ, ʠ ʧʨʠ ʠʜʝʘʣʴʥʦʤ 

ʧʨʝʦʙʨʘʟʦʚʘʥʠʠ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ ʚ ʤʦʥʦʭʨʦʤʘʪʠʯʝʩʢʠʡ ʩʚʝʪ ʩ ʜʣʠʥʦʡ ʚʦʣʥʳ 

555 ʥʤ, ʤʦʞʝʪ ʙʳʪʴ ʧʦʣʫʯʝʥʘ ʤʘʢʩʠʤʘʣʴʥʘʷ ʩʚʝʪʦʚʘʷ ʦʪʜʘʯʘ ʟʥʘʯʝʥʠʝʤ 683,002 

ʃʤ/ɺʪ. 

http://electrik.info/main/lighting/
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ʇʦ ʵʪʦʡ ʞʝ ʧʨʠʯʠʥʝ ʣʘʤʧʳ ʥʘʢʘʣʠʚʘʥʠʷ ʦʙʣʘʜʘʶʪ ʦʯʝʥʴ ʤʘʣʦʡ ʩʚʝʪʦʚʦʡ 

ʦʪʜʘʯʝʡ, ʧʦʩʢʦʣʴʢʫ ʠʭ ʩʧʝʢʪʨ ʟʘʤʝʪʥʦ ʩʤʝʱʝʥ ʚ ʩʪʦʨʦʥʫ ʠʥʬʨʘʢʨʘʩʥʳʭ ʚʦʣʥ. ɺ 

ʩʚʷʟʠ ʩ ʵʪʠʤʠ ʬʘʢʪʘʤʠ ʚʚʦʜʠʪʩʷ ʪʘʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʠʩʪʦʯʥʠʢʦʚ ʩʚʝʪʘ, ʢʘʢ 

ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʩʚʝʪʦʚʘʷ ʦʪʜʘʯʘ, ʧʦʢʘʟʳʚʘʶʱʘʷ ʚ ʧʨʦʮʝʥʪʘʭ ʦʪʥʦʰʝʥʠʝ ʨʝʘʣʴʥʦʡ 

ʚʝʣʠʯʠʥʳ ʩʚʝʪʦʚʦʡ ʦʪʜʘʯʠ ʠʩʪʦʯʥʠʢʘ ʩʚʝʪʘ ʢ ʟʥʘʯʝʥʠʶ ʪʝʦʨʝʪʠʯʝʩʢʠ ʚʦʟʤʦʞʥʦʛʦ 

ʤʘʢʩʠʤʫʤʘ. ɼʣʷ ʥʘʛʣʷʜʥʦʩʪʠ, ʚ ʪʘʙʣʠʮʝ ʥʠʞʝ ʧʨʠʚʝʜʝʥʳ ʟʥʘʯʝʥʠʷ ʩʚʝʪʦʚʦʛʦ ʧʦʪʦʢʘ, 

ʩʚʝʪʦʚʦʡ ʦʪʜʘʯʠ ʥʝʢʦʪʦʨʳʭ ʠʟʚʝʩʪʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʩʚʝʪʘ. 

ʉʦʣʥʮʝ, ʭʦʪʴ ʠ ʥʝ ʧʦʪʨʝʙʣʷʝʪ ʵʥʝʨʛʠʶ ʠʟʚʥʝ, ʠʤʝʝʪ ʚʥʫʪʨʝʥʥʠʝ ʠʩʪʦʯʥʠʢʠ, ʠ 

ʚʳʜʝʣʷʝʤʫʶ ʥʘ ʉʦʣʥʮʝ ʤʦʱʥʦʩʪʴ ʤʦʞʥʦ ʩʦʦʪʥʝʩʪʠ ʩʦ ʩʚʝʪʦʚʳʤ ʧʦʪʦʢʦʤ, ʠ ʪʘʢ 

ʧʨʠʤʝʨʥʦ ʫʟʥʘʪʴ ʩʚʝʪʦʚʫʶ ʦʪʜʘʯʫ ʉʦʣʥʮʘ, ʢʦʪʦʨʘʷ ʧʦʣʫʯʘʝʪʩʷ ʨʘʚʥʦʡ 93 ʃʤ/ɺʪ. 

http://electrik.info/main/lighting/
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ʅʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ, ʣʠʜʝʨʘʤʠ ʧʦ ʩʚʝʪʦʚʦʡ ʦʪʜʘʯʝ ʷʚʣʷʶʪʩʷ ʩʚʝʪʦʜʠʦʜʳ. 

ʄʥʦʛʠʝ ʧʨʦʠʟʚʦʜʠʪʝʣʠ, ʪʘʢʠʝ ʢʘʢ Osram ʠ Cree ʥʝʧʨʝʨʳʚʥʦ ʩʦʚʝʨʰʝʥʩʪʚʫʶʪ ʩʚʦʠ 

ʠʩʪʦʯʥʠʢʠ ʩʚʝʪʘ ʩ ʮʝʣʴʶ ʜʦʩʪʠʞʝʥʠʷ ʚʩʝ ʙʦʣʝʝ ʚʳʩʦʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʩʚʝʪʦʚʦʡ 

ʦʪʜʘʯʠ. ʊʘʢ, ʩʦʚʩʝʤ ʥʝʜʘʚʥʦ Cree inc. ʫʜʘʣʦʩʴ ʩʦʟʜʘʪʴ ʩʚʝʪʦʜʠʦʜ ʩʦ ʩʚʝʪʦʚʦʡ 

ʦʪʜʘʯʝʡ 200 ʃʤ/ɺʪ ʧʨʠ ʩʚʝʪʦʚʦʤ ʧʦʪʦʢʝ ʚ 3200 ʃʤ. 

ʊʝʥʜʝʥʮʠʷ ʦʜʥʦʟʥʘʯʥʘ - ʧʨʦʛʨʝʩʩ ʚ ʵʪʦʡ ʦʙʣʘʩʪʠ ʥʝʠʟʙʝʞʝʥ ʙʣʘʛʦʜʘʨʷ 

ʚʥʝʜʨʝʥʠʷʤ ʠʥʥʦʚʘʮʠʡ, ʯʪʦ ʚʝʜʝʪ, ʧʦ ʩʫʪʠ, ʢ ʥʦʚʦʡ ʵʨʝ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʠ ʟʘ ʩʯʝʪ 

ʧʦʚʳʰʝʥʠʷ ʩʚʝʪʦʚʦʡ ʦʪʜʘʯʠ ʩʚʝʪʦʜʠʦʜʦʚ. 

 

 

 

http://electrik.info/main/lighting/
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2. ˶ ͊ͣͨ· ͒͡Ύ ͒ͦͣ͊΄͔͎ͤͦ ͍͔ͦͫ΅͔͙ͤΎ 

ʊʠʧʳ ʣʘʤʧ ʜʣʷ ʜʦʤʘʰʥʝʛʦ ʦʩʚʝʱʝʥʠʷ - ʢʘʢʠʝ ʣʫʯʰʝ ʠ ʚ ʯʝʤ 

ʨʘʟʥʠʮʘ 

ʂʘʢʠʝ ʣʘʤʧʳ ʣʫʯʰʝ ʜʣʷ ʜʦʤʘʰʥʝʛʦ ʦʩʚʝʱʝʥʠʷ? ʉʚʝʪʦʜʠʦʜʥʳʝ, 

ʣʶʤʠʥʝʩʮʝʥʪʥʳʝ, ʛʘʣʦʛʝʥʥʳʝ ʠʣʠ ʣʘʤʧʳ ʥʘʢʘʣʠʚʘʥʠʷ? ɺ ʯʝʤ ʧʨʝʠʤʫʱʝʩʪʚʘ ʦʜʥʠʭ 

ʠ ʢʘʢʦʚʳ ʥʝʜʦʩʪʘʪʢʠ ʜʨʫʛʠʭ? ʅʘʩʢʦʣʴʢʦ ʵʢʦʥʦʤʠʯʝʩʢʠ ʚʳʛʦʜʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʣʘʤʧʳ 

ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ ʪʠʧʘ? ɼʘʚʘʡʪʝ ʧʦʧʨʦʙʫʝʤ ʨʘʟʦʙʨʘʪʴʩʷ. 

 

ʃʘʤʧʳ ʥʘʢʘʣʠʚʘʥʠʷ 

ʅʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤ ʪʠʧʦʤ ʣʘʤʧ ʚ ʜʦʤʘʭ ʧʦ ʧʨʝʞʥʝʤʫ ʦʩʪʘʶʪʩʷ 

ʣʘʤʧʳ ʥʘʢʘʣʠʚʘʥʠʷ. ʆʥʠ ʧʦ ʩʝʡ ʜʝʥʴ ʚʳʧʫʩʢʘʶʪʩʷ ʥʘ ʨʘʟʣʠʯʥʳʝ ʤʦʱʥʦʩʪʠ, ʙʳʚʘʶʪ 

ʩʘʤʳʭ ʨʘʟʥʳʭ ʨʘʟʤʝʨʦʚ ʠ ʬʦʨʤ, ʧʦʜʭʦʜʷʪ ʜʣʷ ʫʩʪʘʥʦʚʢʠ ʧʨʘʢʪʠʯʝʩʢʠ ʚ ʣʶʙʦʡ 

ʦʩʚʝʪʠʪʝʣʴʥʳʡ ʧʨʠʙʦʨ, ʙʫʜʴ ʪʦ ʩʚʝʪʠʣʴʥʠʢ, ʥʦʯʥʠʢ ʠʣʠ ʣʶʩʪʨʘ. 

ʃʘʤʧʘ ʥʘʢʘʣʠʚʘʥʠʷ ð ʧʨʦʩʪʝʡʰʠʡ ʵʣʝʢʪʨʠʯʝʩʢʠʡ ʠʩʪʦʯʥʠʢ ʩʚʝʪʘ. ʆʥʘ 

ʩʦʩʪʦʠʪ ʠʟ ʛʝʨʤʝʪʠʯʥʦʡ ʧʨʦʟʨʘʯʥʦʡ ʚʘʢʫʫʤʠʨʦʚʘʥʥʦʡ ʢʦʣʙʳ, ʤʝʪʘʣʣʠʯʝʩʢʦʛʦ 

ʮʦʢʦʣʷ, ʘ ʚʥʫʪʨʠ ʢʦʣʙʳ ʫʩʪʘʥʦʚʣʝʥʘ ʩʧʠʨʘʣʴ ð ʚʦʣʴʬʨʘʤʦʚʘʷ ʥʠʪʴ ʥʘʢʘʣʘ. 

http://electrik.info/main/lighting/
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ɺ ʧʨʦʮʝʩʩʝ ʨʘʙʦʪʳ ʣʘʤʧʳ, ʧʦ ʝʝ ʚʦʣʴʬʨʘʤʦʚʦʡ ʥʠʪʠ ʧʨʦʪʝʢʘʝʪ ʵʣʝʢʪʨʠʯʝʩʢʠʡ 

ʪʦʢ, ʢʘʢ ʨʘʟ ʠ ʚʳʟʳʚʘʶʱʠʡ ʥʘʛʨʝʚ ʥʠʪʠ ʥʘʢʘʣʘ ʜʦ ʙʝʣʘ. ʊʦ ʝʩʪʴ ʩʚʝʪ ʚ ʪʘʢʦʡ 

ʣʘʤʧʦʯʢʝ ʧʦʣʫʯʘʝʪʩʷ ʟʘ ʩʯʝʪ ʨʘʩʢʘʣʝʥʥʦʡ ʪʦʢʦʤ ʚʦʣʴʬʨʘʤʦʚʦʡ ʥʠʪʠ, ʢʦʪʦʨʘʷ ʠ 

ʠʩʧʫʩʢʘʝʪ ʚʠʜʠʤʳʡ ʩʚʝʪ. ʇʨʠ ʵʪʦʤ ʥʘ ʩʚʝʪ ʧʨʠʭʦʜʠʪʩʷ ʣʠʰʴ 20% ʚʩʝʡ ʧʦʜʚʦʜʠʤʦʡ ʢ 

ʣʘʤʧʦʯʢʝ ʵʥʝʨʛʠʠ, ʦʩʪʘʣʴʥʳʝ 80% ʧʨʠʭʦʜʷʪʩʷ ʥʘ ʥʘʛʨʝʚ. ʄʦʞʥʦ ʚ ʧʨʠʥʮʠʧʝ 

ʩʢʘʟʘʪʴ, ʯʪʦ ʣʘʤʧʘ ʥʘʢʘʣʠʚʘʥʠʷ ð ʵʪʦ ʥʘʛʨʝʚʘʪʝʣʴʥʳʡ ʧʨʠʙʦʨ, ʢʦʪʦʨʳʡ ʚ ʧʨʦʮʝʩʩʝ 

ʨʘʙʦʪʳ ʥʝʧʣʦʭʦ ʩʚʝʪʠʪʩʷ. 

 

ʂʦʥʝʯʥʦ, ʣʘʤʧʳ ʥʘʢʘʣʠʚʘʥʠʷ ʩʪʨʝʤʠʪʝʣʴʥʦ ʫʭʦʜʷʪ ʩ ʨʳʥʢʘ, ʠʭ ʧʨʦʠʟʚʦʜʩʪʚʦ 

ʥʝ ʪʘʢ ʠʥʪʝʥʩʠʚʥʦ ʢʘʢ ʨʘʥʴʰʝ, ʥʦ ʩʪʦʠʤʦʩʪʴ ʣʘʤʧ ʥʘʢʘʣʠʚʘʥʠʷ ð ʩʘʤʘʷ ʥʠʟʢʘʷ, ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʣʘʤʧʘʤʠ ʜʨʫʛʠʭ ʪʠʧʦʚ. 

ɼʨʫʛʠʝ ʪʠʧʳ ʣʘʤʧ ʙʦʣʝʝ ʵʢʦʥʦʤʠʯʥʳ ʧʨʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʯʝʤ ʣʘʤʧʳ 

ʥʘʢʘʣʠʚʘʥʠʷ, ʥʝʢʦʪʦʨʳʝ ʵʢʦʥʦʤʠʯʥʝʝ ʜʦ 10 ʨʘʟ, ʠ ʜʘʞʝ ʥʘʜʝʞʥʝʝ ʚ ʨʘʟʳ, ʥʦ 

ʩʪʦʠʤʦʩʪʴ ʣʘʤʧ ʥʘʢʘʣʠʚʘʥʠʷ ʦʯʝʥʴ ʥʠʟʢʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʨʫʛʠʤʠ ʪʠʧʘʤʠ. ʇʦʵʪʦʤʫ 

ʪʝ ʣʶʜʠ, ʢʦʪʦʨʳʝ ʥʝ ʟʘʜʫʤʳʚʘʶʪʩʷ ʦ ʜʦʣʛʦʩʨʦʯʥʦʡ ʦʢʫʧʘʝʤʦʩʪʠ, ʧʨʦʜʦʣʞʘʶʪ 

ʧʨʠʦʙʨʝʪʘʪʴ ʩʪʘʨʳʝ ʜʦʙʨʳʝ ʣʘʤʧʳ ʥʘʢʘʣʠʚʘʥʠʷ ʟʘ ʢʦʧʝʡʢʠ, ʭʦʪʷ ʥʘ ʩʘʤʦʤ ʜʝʣʝ 

ʥʝʩʫʪ ʫʙʳʪʢʠ, ʧʝʨʝʧʣʘʯʠʚʘʷ ʟʘ ʵʣʝʢʪʨʦʵʥʝʨʛʠʶ, ʨʘʩʭʦʜʫʝʤʫʶ ʥʘ ʦʩʚʝʱʝʥʠʝ ʥʘ 

ʧʨʦʪʷʞʝʥʠʠ ʤʥʦʛʠʭ ʤʝʩʷʮʝʚ. 

http://electrik.info/main/lighting/
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ɻʘʣʦʛʝʥʥʳʝ ʣʘʤʧʳ 

 

ʋʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʥʳʡ ʪʠʧ ʣʘʤʧʳ ʥʘʢʘʣʠʚʘʥʠʷ ð ʛʘʣʦʛʝʥʥʘʷ ʣʘʤʧʘ. ɿʜʝʩʴ 

ʠʩʪʦʯʥʠʢʦʤ ʩʚʝʪʘ ʪʘʢ ʞʝ ʩʣʫʞʠʪ ʨʘʩʢʘʣʝʥʥʘʷ ʪʦʢʦʤ ʚʦʣʴʬʨʘʤʦʚʘʷ ʥʠʪʴ, ʦʜʥʘʢʦ 

ʧʦʤʝʱʝʥʥʘʷ ʚ ʢʦʣʙʫ ʩ ʧʘʨʘʤʠ ʛʘʣʦʛʝʥʦʚ. ʉʚʝʪʦʦʪʜʘʯʘ ʧʦʚʳʰʘʝʪʩʷ ʙʣʘʛʦʜʘʨʷ 

ʛʘʣʦʛʝʥʘʤ, ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʥʝʤʥʦʛʦ ʚʦʟʨʘʩʪʘʝʪ ʚ ʩʚʷʟʠ ʩ ʵʪʠʤ. 

ʋʚʝʣʠʯʠʚʘʝʪʩʷ ʠ ʩʨʦʢ ʩʣʫʞʙʳ ʣʘʤʧʳ ð ʝʩʣʠ ʦʙʳʯʥʘʷ ʣʘʤʧʦʯʢʘ ʩʣʫʞʠʪ 

ʧʨʠʤʝʨʥʦ 1000 ʯʘʩʦʚ, ʪʦ ʛʘʣʦʛʝʥʥʘʷ ð ʚ 2-3 ʨʘʟʘ ʜʦʣʴʰʝ. ɻʘʣʦʛʝʥʥʳʝ ʣʘʤʧʳ 

ʤʝʥʴʰʝ ʧʦ ʨʘʟʤʝʨʦʤ ʧʨʠ ʪʦʡ ʞʝ ʤʦʱʥʦʩʪʠ ʥʦ ʧʨʠ ʙʦʣʴʰʝʡ ʩʚʝʪʦʦʪʜʘʯʝ, ʯʝʤ ʫ 

ʦʙʳʯʥʳʭ ʣʘʤʧʦʯʝʢ ʩ ʥʠʪʴʶ ʥʘʢʘʣʘ. ʇʦʵʪʦʤʫ ʛʘʣʦʛʝʥʥʳʝ ʣʘʤʧʳ ʰʠʨʦʢʦ 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʚʦ ʚʩʪʨʘʠʚʘʝʤʳʭ ʜʦʤʘʰʥʠʭ ʩʚʝʪʠʣʴʥʠʢʘʭ ʥʝʙʦʣʴʰʦʛʦ ʨʘʟʤʝʨʘ ʠ ʚ 

ʘʚʪʦʤʦʙʠʣʴʥʦʡ ʦʧʪʠʢʝ (ʩʤʦʪʨʠʪʝ - ɺʠʜʳ ʛʘʣʦʛʝʥʥʳʭ ʣʘʤʧ ʠ ʠʭ ʦʩʦʙʝʥʥʦʩʪʠ). 

 

 

 

 

http://electrik.info/main/lighting/
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ʃʶʤʠʥʝʩʮʝʥʪʥʳʝ ʣʘʤʧʳ 

 

ʕʥʝʨʛʦʩʙʝʨʝʛʘʶʱʠʝ ʣʶʤʠʥʝʩʮʝʥʪʥʳʝ ʣʘʤʧʳ ð ʩʣʝʜʫʶʱʘʷ ʩʪʫʧʝʥʴ ʥʘ 

ʧʫʪʠ ʵʚʦʣʶʮʠʠ ʦʩʚʝʪʠʪʝʣʴʥʳʭ ʧʨʠʙʦʨʦʚ. ʀʤʝʥʥʦ ʢʦʤʧʘʢʪʥʳʝ ʣʶʤʠʥʝʩʮʝʥʪʥʳʝ 

ʣʘʤʧʳ (ʂʃʃ) ʥʘʟʳʚʘʶʪ ʩʝʛʦʜʥʷ çʵʥʝʨʛʦʩʙʝʨʝʛʘʡʢʘʤʠè. ʀʭ ʧʦʪʨʝʙʣʝʥʠʝ 

ʟʥʘʯʠʪʝʣʴʥʦ ʥʠʞʝ ʯʝʤ ʫ ʣʘʤʧ ʥʘʢʘʣʠʚʘʥʠʷ ʠ ʛʘʣʦʛʝʥʥʳʭ ʣʘʤʧ ʩ ʘʥʘʣʦʛʠʯʥʦʡ 

ʚʝʣʠʯʠʥʦʡ ʩʚʝʪʦʚʦʛʦ ʧʦʪʦʢʘ. 

ʅʘʯʠʥʘʷ ʩ 2010-2011 ʛʦʜʦʚ, ʥʘʯʘʣʦʩʴ ʘʢʪʠʚʥʦʝ ʚʥʝʜʨʝʥʠʝ ʣʶʤʠʥʝʩʮʝʥʪʥʳʭ 

ʣʘʤʧ ʚ ʩʠʩʪʝʤʳ ʜʦʤʘʰʥʝʛʦ ʦʩʚʝʱʝʥʠʷ. ʀ ʝʩʣʠ ʨʘʥʴʰʝ ʣʶʤʠʥʝʩʮʝʥʪʥʳʝ ʣʘʤʧʳ ʚ 

ʬʦʨʤʝ ʪʨʫʙʦʢ ʵʩʪʝʪʠʯʝʩʢʠ ʧʦʜʭʦʜʠʣʠ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʦʤʝʱʝʥʠʡ ʠ ʦʬʠʩʦʚ, 

ʦʩʥʘʱʝʥʥʳʭ ʩʧʝʮʠʘʣʴʥʳʤʠ ʩʚʝʪʠʣʴʥʠʢʘʤʠ ʧʦʜ ʪʘʢʠʝ ʪʨʫʙʢʠ, ʪʦ ʣʶʤʠʥʝʩʮʝʥʪʥʳʝ 

ʣʘʤʧʳ ʧʦʜ ʩʪʘʥʜʘʨʪʥʳʡ ʮʦʢʦʣʴ (ʢʘʢ ʫ ʜʦʤʘʰʥʝʡ ʣʘʤʧʳ ʥʘʢʘʣʠʚʘʥʠʷ) ʩʪʘʣʠ 

ʧʦʜʭʦʜʠʪʴ ʠ ʜʣʷ ʞʠʣʳʭ ʧʦʤʝʱʝʥʠʡ ð ʚʳʢʨʫʪʠʣ ʣʘʤʧʫ ʥʘʢʘʣʠʚʘʥʠʷ, ʧʦʩʪʘʚʠʣ ʚ 

ʵʪʦʪ ʞʝ ʧʘʪʨʦʥ ʵʥʝʨʛʦʩʙʝʨʝʛʘʶʱʫʶ ʣʶʤʠʥʝʩʮʝʥʪʥʫʶ ʣʘʤʧʫ, ʠ ʥʠʢʘʢʠʭ ʪʨʫʜʥʦʩʪʝʡ. 

ʆʩʥʦʚʘ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʣʶʤʠʥʝʩʮʝʥʪʥʦʡ ʣʘʤʧʳ ð ʵʣʝʢʪʨʠʯʝʩʢʠʡ ʨʘʟʨʷʜ ʚ 

ʧʘʨʘʭ ʨʪʫʪʠ. ʋʣʴʪʨʘʬʠʦʣʝʪʦʚʦʝ ʠʟʣʫʯʝʥʠʝ, ʢʦʪʦʨʦʝ ʧʨʠ ʵʪʦʤ ʚʦʟʥʠʢʘʝʪ, 
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ʧʨʝʦʙʨʘʟʫʝʪʩʷ ʚ ʚʠʜʠʤʳʡ ʩʚʝʪ ʙʣʘʛʦʜʘʨʷ ʣʶʤʠʥʦʬʦʨʫ, ʥʘʥʝʩʝʥʥʦʤʫ ʥʘ ʚʥʫʪʨʝʥʥʠʝ 

ʩʪʝʥʢʠ ʢʦʣʙʳ. ɺ ʢʘʯʝʩʪʚʝ ʣʶʤʠʥʦʬʦʨʘ ʧʨʠʤʝʥʷʶʪ ʩʧʝʮʠʘʣʴʥʳʝ ʩʦʩʪʘʚʳ ʪʠʧʘ 

ʛʘʣʦʬʦʩʬʘʪʘ ʢʘʣʴʮʠʷ ʚ ʩʦʩʪʘʚʝ ʩʤʝʩʠ ʩʦ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ. 

ʉʚʝʪʦʦʪʜʘʯʘ ʣʶʤʠʥʝʩʮʝʥʪʥʳʭ ʣʘʤʧ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ ʚ 5 ʨʘʟ ʚʳʰʝ ʯʝʤ ʫ ʣʘʤʧ 

ʥʘʢʘʣʠʚʘʥʠʷ, ʘ ʩʨʦʢ ʩʣʫʞʙʳ ʢʘʯʝʩʪʚʝʥʥʦʡ ʣʶʤʠʥʝʩʮʝʥʪʥʦʡ ʣʘʤʧʳ ʠʟʤʝʨʠʤ 

ʪʳʩʷʯʘʤʠ ʯʘʩʦʚ. ʊʝʤ ʥʝ ʤʝʥʝʝ ʜʘʞʝ ʣʶʤʠʥʝʩʮʝʥʪʥʳʝ ʣʘʤʧʳ ʥʝ ʷʚʣʷʶʪʩʷ ʥʘ 

ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʩʘʤʳʤʠ ʵʬʬʝʢʪʠʚʥʳʤʠ ʠʩʪʦʯʥʠʢʘʤʠ ʩʚʝʪʘ ʜʣʷ ʞʠʣʠʱʘ, ʥʝ 

ʛʦʚʦʨʷ ʫʞʝ ʦ ʧʨʦʙʣʝʤʝ ʫʪʠʣʠʟʘʮʠʠ ʥʝʠʩʧʨʘʚʥʳʭ ʣʘʤʧ ʩ ʧʘʨʘʤʠ ʨʪʫʪʠ ʚʥʫʪʨʠ. 

ʉʚʝʪʦʜʠʦʜʥʳʝ ʣʘʤʧʳ 

 

ɺʝʥʝʮ ʵʚʦʣʶʮʠʠ ʠʩʪʦʯʥʠʢʦʚ ʩʚʝʪʘ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ð ʩʚʝʪʦʜʠʦʜʥʳʝ 

ʣʘʤʧʳ, ʩʘʤʳʝ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʳʝ. ɼʘʣʝʝ ʤʳ ʥʘʛʣʷʜʥʦ ʩʨʘʚʥʠʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʣʘʤʧ ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ, ʠ ʵʪʦ ʩʪʘʥʝʪ ʙʦʣʝʝ ʦʯʝʚʠʜʥʳʤ. ɺ ʢʘʯʝʩʪʚʝ ʠʩʪʦʯʥʠʢʦʚ ʩʚʝʪʘ 

ʟʜʝʩʴ ʠʩʧʦʣʴʟʫʶʪʩʷ ʩʚʝʪʦʜʠʦʜʳ, ʧʦʵʪʦʤʫ ʢʦʥʩʪʨʫʢʮʠʷ ʩʚʝʪʦʜʠʦʜʥʦʡ ʣʘʤʧʳ 
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ʥʝʩʢʦʣʴʢʦ ʩʣʦʞʥʝʝ ʯʝʤ ʫ ʣʘʤʧʳ ʥʘʢʘʣʠʚʘʥʠʷ, ʜʘ ʠ ʩʪʦʠʤʦʩʪʴ ʝʝ ʧʦʵʪʦʤʫ ʩʠʣʴʥʦ 

ʚʳʰʝ. 

ʊʝʤ ʥʝ ʤʝʥʝʝ ʩʚʝʪʦʜʠʦʜʥʳʝ ʣʘʤʧʳ ʙʳʩʪʨʦ ʦʢʫʧʘʶʪʩʷ ʚʦ ʚʨʝʤʷ ʵʢʩʧʣʫʘʪʘʮʠʠ, 

ʧʨʠʯʝʤ ʥʘʤʥʦʛʦ ʨʘʥʴʰʝ, ʯʝʤ ʠʩʪʝʯʝʪ ʩʨʦʢ ʠʭ ʩʣʫʞʙʳ, ʢʦʪʦʨʳʡ ʩʦʩʪʘʚʣʷʝʪ ʜʝʩʷʪʢʠ 

ʪʳʩʷʯ ʯʘʩʦʚ. ʇʨʠ ʵʪʦʤ ʩʚʝʪʦʜʠʦʜʥʳʝ ʣʘʤʧʳ ʚ ʚʳʩʰʝʡ ʩʪʝʧʝʥʠ ʙʝʟʦʧʘʩʥʳ. ʋ ʥʠʭ ʥʝʪ 

ʩʪʝʢʣʷʥʥʦʡ ʢʦʣʙʳ, ʢʦʪʦʨʘʷ ʤʦʞʝʪ ʣʦʧʥʫʪʴ, ʧʨʠʯʠʥʠʚ ʚʨʝʜ ʟʜʦʨʦʚʴʶ ʯʝʣʦʚʝʢʘ, 

ʥʘʧʨʠʤʝʨ ʧʦʨʝʟʘʚ ʝʛʦ, ʢʘʢ ʠ ʥʝʪ ʧʘʨʦʚ ʨʪʫʪʠ ʠ ʥʠʢʘʢʠʭ ʜʨʫʛʠʭ ʚʨʝʜʥʳʭ 

ʢʦʤʧʦʥʝʥʪʦʚ, ʪʦ ʝʩʪʴ ʵʢʦʣʦʛʠʯʝʩʢʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ ʪʦʞʝ ʦʙʝʩʧʝʯʝʥʘ. ʇʨʦʙʣʝʤ ʩ 

ʫʪʠʣʠʟʘʮʠʝʡ, ʝʩʣʠ ʯʪʦ, ʥʝ ʚʦʟʥʠʢʥʝʪ ʚʦʦʙʱʝ. 

ʉʨʘʚʥʝʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʣʘʤʧ ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ 

 

 

ʄʦʱʥʦʩʪʴ 

ʀʟ ʧʨʠʚʝʜʝʥʥʦʡ ʪʘʙʣʠʮʳ ʚʠʜʥʦ, ʯʪʦ ʧʨʠ ʦʜʥʦʤ ʠ ʪʦʤ ʞʝ ʦʪʜʘʚʘʝʤʦʤ ʩʚʝʪʦʚʦʤ 

ʧʦʪʦʢʝ, ʣʘʤʧʳ ʨʘʟʥʳʭ ʪʠʧʦʚ ʧʦʪʨʝʙʣʷʶʪ ʨʘʟʥʫʶ ʵʣʝʢʪʨʠʯʝʩʢʫʶ ʤʦʱʥʦʩʪʴ, ʠ 

ʤʦʱʥʦʩʪʴ ʵʪʘ ʨʘʟʣʠʯʘʝʪʩʷ ʚ ʨʘʟʳ. ʆʩʦʙʝʥʥʦ ʦʙʨʘʪʠʪʝ ʚʥʠʤʘʥʠʝ ʥʘ ʪʦ, ʯʪʦ 
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ʩʚʝʪʦʜʠʦʜʥʘʷ ʣʘʤʧʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʣʘʤʧʦʡ ʥʘʢʘʣʠʚʘʥʠʷ ʧʦʪʨʝʙʣʷʝʪ ʧʦʯʪʠ ʚ 8 ʨʘʟ 

ʤʝʥʴʰʝ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ, ʘ ʜʘʝʪ ʧʨʠ ʵʪʦʤ ʩʪʦʣʴʢʦ ʞʝ ʩʚʝʪʘ. ʇʨʝʜʩʪʘʚʴʪʝ ʩʝʙʝ, ʢʘʢ ʵʪʦ 

ʦʪʨʘʟʠʪʩʷ ʥʘ ʩʯʝʪʘʭ ʟʘ ʵʣʝʢʪʨʦʵʥʝʨʛʠʶ. ʏʪʦ ʢʘʩʘʝʪʩʷ ʢʦʤʧʘʢʪʥʦʡ ʣʶʤʠʥʝʩʮʝʥʪʥʦʡ 

ʣʘʤʧʳ, ʪʦ ʦʥʘ ʚ 1,5 ʨʘʟʘ ʫʩʪʫʧʘʝʪ ʩʚʝʪʦʜʠʦʜʥʦʡ. 

ʂʇɼ 

ɸ ʥʫʞʝʥ ʣʠ ʥʘʤ ʥʘʛʨʝʚ ʦʪ ʣʘʤʧʦʯʢʠ? ʂʦʥʝʯʥʦ ʥʝʪ, ʚʝʜʴ ʜʣʷ ʦʙʦʛʨʝʚʘ ʞʠʣʠʱʘ 

ʝʩʪʴ ʩʠʩʪʝʤʘ ʦʪʦʧʣʝʥʠʷ. ʇʦʣʫʯʘʝʪʩʷ, ʯʪʦ ʯʝʤ ʩʠʣʴʥʝʝ ʥʘʛʨʝʚʘʝʪʩʷ ʣʘʤʧʘ ð ʪʝʤ 

ʙʦʣʴʰʝ ʵʥʝʨʛʠʠ ʨʘʩʭʦʜʫʝʪʩʷ ʥʝ ʮʝʣʝʚʳʤ ʦʙʨʘʟʦʤ, ʚʝʜʴ ʣʘʤʧʘ ʥʫʞʥʘ ʥʘʤ ʜʣʷ 

ʦʩʚʝʱʝʥʠʷ, ʘ ʥʝ ʜʣʷ ʦʙʦʛʨʝʚʘ. ʄʝʞʜʫ ʪʝʤ ʣʘʤʧʘ ʥʘʢʘʣʠʚʘʥʠʷ 80% ʧʦʪʨʝʙʣʷʝʤʦʡ 

ʤʦʱʥʦʩʪʠ ʧʝʨʝʚʦʜʠʪ ʚ ʪʝʧʣʦ. ɻʘʣʦʛʝʥʥʘʷ ʛʨʝʝʪ ʥʘ 65%. ʃʶʤʠʥʝʩʮʝʥʪʥʘʷ ʥʘ 15%. 

ʉʚʝʪʦʜʠʦʜʥʘʷ ʚʩʝʛʦ ʥʘ 2%. 

ʇʨʦʯʥʦʩʪʴ ʢʦʨʧʫʩʘ 

ʏʪʦ ʢʘʩʘʝʪʩʷ ʧʨʦʯʥʦʩʪʠ, ʪʦ ʣʘʤʧʳ ʥʘʢʘʣʠʚʘʥʠʷ ʠ ʛʘʣʦʛʝʥʥʳʝ ʣʘʤʧʳ ʠʤʝʶʪ 

ʢʦʣʙʳ ʠʟ ʭʨʫʧʢʦʛʦ ʪʦʥʢʦʛʦ ʩʪʝʢʣʘ, ʠ ʩʪʦʠʪ ʪʘʢʫʶ ʣʘʤʧʫ ʫʨʦʥʠʪʴ, ʢʘʢ ʪʫʪ ʞʝ 

ʧʨʠʜʝʪʩʷ ʟʘʤʝʪʘʪʴ ʤʝʣʢʠʝ ʦʩʢʦʣʢʠ. ʃʶʤʠʥʝʩʮʝʥʪʥʳʝ ʣʘʤʧʳ ʥʝ ʤʝʥʝʝ ʭʨʫʧʢʠ. ɺ ʥʠʭ 

ʢ ʪʦʤʫ ʞʝ ʥʘʭʦʜʷʪʩʷ ʧʘʨʳ ʨʪʫʪʠ, ʪʦʢʩʠʯʥʳʝ ʧʘʨʳ, ʢʦʪʦʨʳʝ ʚʳʡʜʫʪ ʥʘʨʫʞʫ ʝʩʣʠ 

ʢʦʣʙʫ ʩʣʫʯʘʡʥʦ ʨʘʟʙʠʪʴ, ʠ ʧʦʪʨʝʙʫʝʪʩʷ ʧʨʦʚʝʪʨʠʚʘʥʠʝ ʧʦʤʝʱʝʥʠʷ ʠ ʩʘʥʠʪʘʨʥʘʷ 

ʦʙʨʘʙʦʪʢʘ. 

ʉʚʝʪʦʜʠʦʜʥʳʝ ʣʘʤʧʳ ʥʘʭʦʜʷʪʩʷ ʚ ʚʳʠʛʨʳʰʥʦʡ ʧʦʟʠʮʠʠ, ʦʥʠ ʥʝ ʙʦʷʪʩʷ 

ʫʜʘʨʦʚ, ʢʦʣʙʘ, ʢʘʢ ʧʨʘʚʠʣʦ, ʠʟ ʧʦʣʠʢʘʨʙʦʥʘʪʘ, ʚʨʝʜʥʳʭ ʛʘʟʦʚ ʟʜʝʩʴ ʥʝʪ. ɽʩʣʠ 

ʩʚʝʪʦʜʠʦʜʥʫʶ ʣʘʤʧʫ ʩʣʫʯʘʡʥʦ ʫʨʦʥʠʪʴ, ʪʦ ʥʠʯʝʛʦ ʝʡ ʩʢʦʨʝʝ ʚʩʝʛʦ ʥʝ ʙʫʜʝʪ, ʨʘʟʚʝ 

ʯʪʦ ʥʝ ʩʪʦʠʪ ʨʦʥʷʪʴ ʝʝ ʩ ʙʦʣʴʰʦʡ ʚʳʩʦʪʳ, ʜʘʙʳ ʥʝ ʧʦʚʨʝʜʠʪʴ ʚʥʫʪʨʝʥʥʦʩʪʠ. 

ʉʨʦʢ ʩʣʫʞʙʳ 

ʇʦ ʩʨʦʢʫ ʩʣʫʞʙʳ ʩʚʝʪʦʜʠʦʜʥʳʝ ʣʘʤʧʳ ʦʜʥʦʟʥʘʯʥʦ ʧʨʝʚʦʩʭʦʜʷʪ ʣʶʙʳʝ 

ʜʨʫʛʠʝ: ʚ ʩʨʝʜʥʝʤ ʩʚʝʪʦʜʠʦʜʳ ʧʨʦʩʣʫʞʘʪ ʚ 40 ʨʘʟ ʜʦʣʴʰʝ ʣʘʤʧʳ ʥʘʢʘʣʠʚʘʥʠʷ, ʠʭ 

ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʚ ʵʪʦʤ ʧʣʘʥʝ ʚʝʯʥʳʤʠ. ʅʝʢʦʪʦʨʳʝ ʧʨʦʠʟʚʦʜʠʪʝʣʠ ʧʨʷʤʦ ʧʠʰʫʪ ʥʘ 
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ʫʧʘʢʦʚʢʝ, ʯʪʦ ʣʘʤʧʘ ʩʧʦʩʦʙʥʘ ʛʘʨʘʥʪʠʨʦʚʘʥʥʦ ʧʨʦʨʘʙʦʪʘʪʴ 30 ʠʣʠ 40 ʣʝʪ. 

ʃʶʤʠʥʝʩʮʝʥʪʥʳʝ ʣʘʤʧʳ ʥʝʤʥʦʛʦ ʫʩʪʫʧʘʶʪ, ʠʭ ʧʨʦʠʟʚʦʜʠʪʝʣʠ ʫʚʝʨʝʥʥʳ ʯʪʦ ʣʘʤʧʘ 

ʧʨʦʩʣʫʞʠʪ 10 ʣʝʪ. ʏʪʦ ʢʘʩʘʝʪʩʷ ʣʘʤʧʳ ʥʘʢʘʣʠʚʘʥʠʷ, ʪʦ ʩʨʝʜʥʠʡ ʩʨʦʢ ʝʝ ʜʣʷ ʫʩʣʦʚʠʡ 

ʥʳʥʝʰʥʠʭ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʩʝʪʝʡ ð 1 ʛʦʜ. 

ʇʨʦʩʪʦʪʘ ʟʘʤʝʥʳ 

ʏʪʦʙʳ ʟʘʤʝʥʠʪʴ ʣʘʤʧʦʯʢʫ, ʜʦʩʪʘʪʦʯʥʦ ʝʝ ʚʳʢʨʫʪʠʪʴ ʠʟ ʧʘʪʨʦʥʘ ʠ ʚʢʨʫʪʠʪʴ 

ʥʦʚʫʶ. ʅʦ ʛʘʣʦʛʝʥʥʳʝ ʣʘʤʧʳ ʥʝʣʴʟʷ ʚʢʨʫʯʠʚʘʪʴ ʢʘʢ ʧʦʧʘʣʦ. ʇʨʝʞʜʝ ʚʩʝʛʦ 

ʥʝʦʙʭʦʜʠʤʦ ʧʦʥʠʤʘʪʴ, ʯʪʦ ʛʘʣʦʛʝʥʥʘʷ ʣʘʤʧʘ ʩʠʣʴʥʦ ʨʘʟʦʛʨʝʚʘʝʪʩʷ ʚ ʧʨʦʮʝʩʩʝ 

ʨʘʙʦʪʳ, ʥʘʧʨʠʤʝʨ 40 ʚʘʪʪʥʘʷ ʣʘʤʧʘ ʨʘʟʦʛʨʝʚʘʝʪʩʷ ʜʦ 250 ÁC. ʅʝʪ, ʤʳ ʥʝ ʛʦʚʦʨʠʤ 

ʩʝʡʯʘʩ ʦ ʪʦʤ, ʯʪʦ ʥʝʦʙʭʦʜʠʤʦ ʜʦʞʜʘʪʴʩʷ ʯʪʦʙʳ ʣʘʤʧʘ ʦʩʪʳʣʘ, ʧʨʝʞʜʝ ʯʝʤ ʝʝ 

ʚʳʢʨʫʯʠʚʘʪʴ, ʟʜʝʩʴ ʚʘʞʥʦ ʜʨʫʛʦʝ. 

ʂʦʛʜʘ ʫʩʪʘʥʘʚʣʠʚʘʝʪʝ ʥʦʚʫʶ ʛʘʣʦʛʝʥʥʫʶ ʣʘʤʧʫ, ʨʫʢʠ ʜʦʣʞʥʳ ʙʳʪʴ 

ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʯʠʩʪʳʤʠ, ʠ ʣʫʯʰʝ ʚʦʦʙʱʝ ʧʦʣʴʟʦʚʘʪʴʩʷ ʩʘʣʬʝʪʢʦʡ, ʚʝʜʴ ʣʶʙʦʝ 

ʞʠʨʥʦʝ ʧʷʪʥʦ ʥʘ ʢʦʣʙʝ ʦʙʷʟʘʪʝʣʴʥʦ ʩʛʦʨʠʪ ʠ ʚʦʟʥʠʢʥʝʪ ʛʦʨʝʣʳʡ ʩʣʝʜ, ʩʚʝʪ ʙʫʜʫʪ 

ʠʩʧʦʨʯʝʥ. ɽʱʝ ʪʘʢʦʡ ʩʣʝʜ ʧʨʠʚʝʜʝʪ ʢ ʣʦʢʘʣʴʥʦʤʫ ʧʝʨʝʛʨʝʚʫ ʢʦʣʙʳ, ʠ ʦʥʘ ʤʦʞʝʪ 

ʪʨʝʩʥʫʪʴ. ʉʚʝʪʦʜʠʦʜʥʳʝ ʠ ʣʶʤʠʥʝʩʮʝʥʪʥʳʝ ʣʘʤʧʳ ʥʝ ʛʨʝʶʪʩʷ ʪʘʢ ʩʠʣʴʥʦ, ʧʦʵʪʦʤʫ 

ʠʭ ʤʦʞʥʦ ʚʳʢʨʫʯʠʚʘʪʴ ʠ ʚʢʨʫʯʠʚʘʪʴ ʜʘʞʝ ʛʦʣʳʤʠ ʨʫʢʘʤʠ. 
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ɸʩʧʝʢʪʳ ʙʝʟʦʧʘʩʥʦʩʪʠ 

ɻʦʚʦʨʷ ʦ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʨʘʩʩʤʦʪʨʠʤ ʧʘʨʫ ʘʩʧʝʢʪʦʚ. ɺʦ-ʧʝʨʚʳʭ ʢʘʯʝʩʪʚʦ ʩʚʝʪʘ. 

ʂʘʯʝʩʪʚʦ ʩʚʝʪʘ ʣʫʯʰʝ ʚʩʝʛʦ ʫ ʣʘʤʧ ʥʘʢʘʣʠʚʘʥʠʷ, ʛʘʣʦʛʝʥʥʳʭ ʣʘʤʧ ʠ ʩʚʝʪʦʜʠʦʜʥʳʭ 

ʣʘʤʧ. ʃʶʤʠʥʝʩʮʝʥʪʥʳʝ ʞʝ ʣʘʤʧʳ ʦʙʣʘʜʘʶʪ ʚʨʝʜʥʳʤ ʤʝʨʮʘʥʠʝʤ, ʨʘʟʜʨʘʞʘʶʱʠʤ 

ʥʝʨʚʥʫʶ ʩʠʩʪʝʤʫ, ʢ ʪʦʤʫ ʞʝ ʮʚʝʪʦʧʝʨʝʜʘʯʘ ʫ ʪʘʢʠʭ ʣʘʤʧ, ʢʘʢ ʧʨʘʚʠʣʦ, ʠʩʢʘʞʝʥʘ. 

ɺʦ-ʚʪʦʨʳʭ, ʩʦʜʝʨʞʘʥʠʝ ʧʘʨʦʚ ʨʪʫʪʠ ʦʪʥʶʜʴ ʥʝ ʚ ʧʦʣʴʟʫ ʣʶʤʠʥʝʩʮʝʥʪʥʳʭ ʣʘʤʧ. ʊʦ 

ʝʩʪʴ ʧʦ ʙʝʟʦʧʘʩʥʦʩʪʠ ʚʳʠʛʨʳʚʘʶʪ ʚʩʝ ʢʨʦʤʝ ʣʶʤʠʥʝʩʮʝʥʪʥʳʭ. 

ʏʪʦ ʚ ʠʪʦʛʝ 

ʀʪʦʛ ʦʜʥʦʟʥʘʯʝʥ. ʉ ʪʦʯʢʠ ʟʨʝʥʠʷ ʵʢʦʥʦʤʠʯʥʦʩʪʠ ʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʥʘ ʧʝʨʚʦʤ 

ʤʝʩʪʝ ʩʚʝʪʦʜʠʦʜʥʳʝ ʣʘʤʧʳ, ʟʘʪʝʤ ʠʜʫʪ ʣʘʤʧʳ ʥʘʢʘʣʠʚʘʥʠʷ (ʙʝʟʦʧʘʩʥʳ, ʥʦ 

ʧʨʦʞʦʨʣʠʚʳ), ʠ ʥʘʢʦʥʝʮ ʣʶʤʠʥʝʩʮʝʥʪʥʳʝ ʣʘʤʧʳ (ʤʝʨʮʘʶʪ, ʧʣʦʭʦ ʧʝʨʝʜʘʶʪ ʮʚʝʪʘ, 

ʩʦʜʝʨʞʘʪ ʨʪʫʪʴ). 
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ʊʨʠ ʛʣʘʚʥʳʭ ʧʣʶʩʘ ʩʚʝʪʦʜʠʦʜʥʳʭ ʣʘʤʧ 

¶ ʉʚʝʪʦʜʠʦʜʥʳʝ ʣʘʤʧʳ ʚʝʯʥʳʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʣʘʤʧʘʤʠ ʥʘʢʘʣʠʚʘʥʠʷ, 

ʢʦʪʦʨʳʝ ʙʳʩʪʨʦ ʧʝʨʝʛʦʨʘʶʪ 

¶ ʉʚʝʪʦʜʠʦʜʥʳʝ ʣʘʤʧʳ ʙʳʩʪʨʦ ʦʢʫʧʘʶʪʩʷ ʥʝʩʤʦʪʨʷ ʥʘ ʚʳʩʦʢʫʶ 

ʩʪʦʠʤʦʩʪʴ. 

¶ ʉʚʝʪʦʜʠʦʜʥʳʝ ʣʘʤʧʳ ʵʢʦʣʦʛʠʯʝʩʢʠ ʙʝʟʦʧʘʩʥʳ ʠ ʠʭ ʥʝʧʨʦʩʪʦ ʨʘʟʙʠʪʴ. 

ʃʫʯʰʠʝ ʜʣʷ ʜʦʤʘʰʥʝʛʦ ʦʩʚʝʱʝʥʠʷ ð ʩʚʝʪʦʜʠʦʜʥʳʝ ʣʘʤʧʳ 

ʄʦʞʥʦ ʦʜʥʦʟʥʘʯʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʜʣʷ ʜʦʤʘʰʥʝʛʦ ʦʩʚʝʱʝʥʠʷ ʣʫʯʰʝ ʚʩʝʛʦ ʩʦ 

ʚʩʝʭ ʪʦʯʝʢ ʟʨʝʥʠʷ ʧʦʜʭʦʜʷʪ ʩʚʝʪʦʜʠʦʜʥʳʝ ʣʘʤʧʳ. ɼʘʞʝ ʝʩʣʠ ʥʘ ʧʝʨʚʳʡ ʚʟʛʣʷʜ ʦʥʠ 

ʢʘʞʫʪʩʷ ʜʦʨʦʛʠʤʠ, ʧʨʠʢʠʥʴʪʝ ʦʢʫʧʘʝʤʦʩʪʴ. ʏʝʤ ʙʦʣʴʰʝ ʦʩʚʝʪʠʪʝʣʴʥʳʭ ʧʨʠʙʦʨʦʚ ʚ 

ʚʘʰʝʤ ʜʦʤʝ ð ʪʝʤ ʙʳʩʪʨʝʝ ʦʢʫʧʷʪʩʷ ʥʦʚʳʝ ʣʘʤʧʦʯʢʠ. 

ɽʩʣʠ ʞʝ ʦʩʪʘʚʠʪʴ ʚʩʝ ʢʘʢ ʝʩʪʴ, ʪʦ ʧʦʣʫʯʠʪʩʷ, ʯʪʦ ʩʯʝʪʘ ʟʘ ʵʣʝʢʪʨʦʵʥʝʨʛʠʶ, 

ʨʘʩʭʦʜʫʝʤʫʶ ʥʘ ʥʝʵʬʬʝʢʪʠʚʥʦʝ ʦʩʚʝʱʝʥʠʝ, ʩʲʝʜʷʪ ʚ ʦʙʱʝʡ ʩʣʦʞʥʦʩʪʠ ʛʦʨʘʟʜʦ 

ʙʦʣʴʰʝ ʜʝʥʝʛ, ʯʝʤ ʧʦʪʨʝʙʫʝʪʩʷ ʚʩʝʛʦ ʦʜʠʥ ʨʘʟ ʧʦʪʨʘʪʠʪʴ ʥʘ ʟʘʢʫʧʢʫ ʥʦʚʳʭ 

ʵʬʬʝʢʪʠʚʥʳʭ ʣʘʤʧʦʯʝʢ. 

ʉʦʦʪʥʦʰʝʥʠʝ ʤʦʱʥʦʩʪʠ ʣʘʤʧ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ 

ɸʩʩʦʨʪʠʤʝʥʪ ʣʘʤʧ ʩʝʛʦʜʥʷ ʜʦʚʦʣʴʥʦ ʰʠʨʦʢ, ʠ ʚʦʚʩʝ ʥʝ ʫʜʠʚʠʪʝʣʴʥʦ, ʯʪʦ ʫ 

ʢʦʛʦ-ʪʦ ʤʦʛʫʪ ʚʦʟʥʠʢʥʫʪʴ ʟʘʪʨʫʜʥʝʥʠʷ ʩ ʚʳʙʦʨʦʤ ʣʘʤʧ. ʂʪʦ-ʪʦ ʧʦ ʩʝʡ ʜʝʥʴ 

ʧʦʣʴʟʫʝʪʩʷ ʣʘʤʧʘʤʠ ʥʘʢʘʣʠʚʘʥʠʷ, ʘ ʢʪʦ-ʪʦ ʫʞʝ ʧʝʨʝʰʝʣ ʥʘ ʙʦʣʝʝ ʵʢʦʥʦʤʠʯʥʳʝ 

ʢʦʤʧʘʢʪʥʳʝ ʣʶʤʠʥʝʩʮʝʥʪʥʳʝ ʠ ʩʚʝʪʦʜʠʦʜʥʳʝ ʣʘʤʧʳ. ʄʝʞʜʫ ʪʝʤ, ʌʝʜʝʨʘʣʴʥʳʡ 

ʟʘʢʦʥ ˉ261 çʆʙ ʵʥʝʨʛʦʩʙʝʨʝʞʝʥʠʠè ʟʥʘʯʠʪʝʣʴʥʦ ʦʛʨʘʥʠʯʠʚʘʝʪ ʚʦʟʤʦʞʥʦʩʪʠ 

ʧʨʠʤʝʥʝʥʠʷ ʚ ʙʫʜʫʱʝʤ ʣʘʤʧ ʥʘʢʘʣʠʚʘʥʠʷ. 

ɼʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʧʦʤʦʯʴ ʧʦʪʨʝʙʠʪʝʣʶ ʩʜʝʣʘʪʴ ʚʝʨʥʳʡ ʚʳʙʦʨ, ʩʨʘʚʥʠʤ 

ʤʦʱʥʦʩʪʠ ʣʘʤʧ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ. ʈʘʩʩʤʦʪʨʠʤ, ʢʘʢ ʩʦʦʪʥʦʩʷʪʩʷ ʤʦʱʥʦʩʪʠ ʣʘʤʧʳ 

ʥʘʢʘʣʠʚʘʥʠʷ, ʢʦʤʧʘʢʪʥʦʡ ʣʶʤʠʥʝʩʮʝʥʪʥʦʡ ʣʘʤʧʳ ʠ ʩʚʝʪʦʜʠʦʜʥʦʡ ʣʘʤʧʳ ʧʨʠ 
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ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ ʨʘʚʥʳʭ ʪʨʝʙʦʚʘʥʠʷʭ ʢ ʠʟʣʫʯʘʝʤʦʤʫ ʠʤʠ ʩʚʝʪʦʚʦʤʫ ʧʦʪʦʢʫ. 

ʉʨʘʚʥʠʚʘʪʴ ʙʫʜʝʤ ʩʣʝʜʫʶʱʠʝ ʪʨʠ ʣʘʤʧʳ: 

¶ ʃʘʤʧʘ ʥʘʢʘʣʠʚʘʥʠʷ ʤʦʱʥʦʩʪʴʶ 75 ɺʪ ʩ ʟʘʷʚʣʝʥʥʳʤ ʩʚʝʪʦʚʳʤ ʧʦʪʦʢʦʤ ʚ 

935 ʃʤ; 

¶ ʂʦʤʧʘʢʪʥʘʷ ʣʶʤʠʥʝʩʮʝʥʪʥʘʷ ʣʘʤʧʘ ʤʦʱʥʦʩʪʴʶ 15 ɺʪ ʩ ʟʘʷʚʣʝʥʥʳʤ 

ʩʚʝʪʦʚʳʤ ʧʦʪʦʢʦʤ ʚ 1000 ʃʤ; 

¶ ʉʚʝʪʦʜʠʦʜʥʘʷ ʣʘʤʧʘ ʤʦʱʥʦʩʪʴʶ 9 ɺʪ ʩ ʟʘʷʚʣʝʥʥʳʤ ʩʚʝʪʦʚʳʤ ʧʦʪʦʢʦʤ ʚ 

800 ʃʤ. 

 

ʅʘʧʦʤʥʠʤ, ʯʪʦ ʩʚʝʪʦʚʳʤ ʧʦʪʦʢʦʤ ʥʘʟʳʚʘʝʪʩʷ ʦʜʠʥ ʠʟ ʛʣʘʚʥʳʭ ʧʘʨʘʤʝʪʨʦʚ 

ʠʩʪʦʯʥʠʢʘ ʩʚʝʪʘ, ʢʦʪʦʨʳʤ ʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʤʦʱʥʦʩʪʴ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʠʟʣʫʯʘʝʤʦʛʦ 

ʩʚʝʪʘ. ʀʟʤʝʨʷʝʪʩʷ ʩʚʝʪʦʚʦʡ ʧʦʪʦʢ ʚ ʣʶʤʝʥʘʭ (ʃʤ). 

ʀʟʤʝʨʝʥʠʷ ʜʣʷ ʦʮʝʥʢʠ ʩʚʝʪʘ ʣʘʤʧ ʩ ʮʝʣʴʶ ʩʦʦʪʥʝʩʪʠ ʠʭ ʤʦʱʥʦʩʪʠ, ʧʨʦʚʦʜʷʪʩʷ 

ʣʶʢʩʤʝʪʨʦʤ. ʃʶʢʩʤʝʪʨ ʧʦʢʘʟʳʚʘʝʪ ʦʩʚʝʱʝʥʥʦʩʪʴ, ʪʦ ʝʩʪʴ ʦʪʥʦʰʝʥʠʝ ʠʟʣʫʯʘʝʤʦʛʦ 

ʣʘʤʧʦʡ ʩʚʝʪʦʚʦʛʦ ʧʦʪʦʢʘ ʢ ʝʜʠʥʠʮʝ ʦʩʚʝʱʘʝʤʦʡ ʜʘʥʥʦʡ ʣʘʤʧʦʡ ʧʣʦʱʘʜʠ. ʊʘʢ 1 

ʣʶʢʩ (ʃʢ) ʨʘʚʝʥ 1 ʣʶʤʝʥʫ ʥʘ 1 ʢʚʘʜʨʘʪʥʳʡ ʤʝʪʨ. ʂʦʣʠʯʝʩʪʚʦ ʣʶʢʩ ʦʧʨʝʜʝʣʷʝʪ 

ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʩʚʝʪʘ, ʪʦ ʝʩʪʴ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʦʩʚʝʱʝʥʥʦʩʪʴ. 
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ɼʣʷ ʵʢʩʧʝʨʠʤʝʥʪʘ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ ʩʦʦʪʥʦʰʝʥʠʷ ʤʦʱʥʦʩʪʝʡ ʣʘʤʧ ʙʳʣʘ 

ʚʳʙʨʘʥʘ ʧʦʚʝʨʭʥʦʩʪʴ ʩʪʦʣʘ ʧʦʜ ʩʚʝʪʠʣʴʥʠʢʦʤ, ʥʘ ʨʘʩʩʪʦʷʥʠʠ 65 ʩʤ ʦʪ ʥʝʛʦ. ʇʠʪʘʥʠʝ 

ʣʘʤʧ ʦʩʫʱʝʩʪʚʣʷʣʦʩʴ ʧʝʨʝʤʝʥʥʳʤ ʥʘʧʨʷʞʝʥʠʝʤ 220 ʚʦʣʴʪ. 

ʈʝʟʫʣʴʪʘʪʳ ʠʟʤʝʨʝʥʠʡ ʣʶʢʩʤʝʪʨʦʤ: 

¶ ʃʘʤʧʘ ʥʘʢʘʣʠʚʘʥʠʷ ʤʦʱʥʦʩʪʴʶ 75 ɺʪ - 560 ʃʢ; 

¶ ʂʦʤʧʘʢʪʥʘʷ ʣʶʤʠʥʝʩʮʝʥʪʥʘʷ ʣʘʤʧʘ (ʂʃʃ) ʤʦʱʥʦʩʪʴʶ 15 ɺʪ ð 389 ʃʢ; 

¶ ʉʚʝʪʦʜʠʦʜʥʘʷ ʣʘʤʧʘ ʤʦʱʥʦʩʪʴʶ 9 ɺʪ ð 611 ʃʢ. 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʟʤʝʨʝʥʠʡ ʣʶʢʩʤʝʪʨʦʤ ʣʝʛʢʦ ʚʠʜʝʪʴ, ʯʪʦ ʦʩʚʝʱʝʥʥʦʩʪʴ 

ʥʘʠʙʦʣʝʝ ʚʳʩʦʢʘ ʫ ʩʚʝʪʦʜʠʦʜʥʦʡ ʣʘʤʧʳ, ʟʘʪʝʤ ʠʜʝʪ ʣʘʤʧʘ ʥʘʢʘʣʠʚʘʥʠʷ, ʠ, ʥʘʢʦʥʝʮ, 

ʢʦʤʧʘʢʪʥʘʷ ʣʶʤʠʥʝʩʮʝʥʪʥʘʷ ʣʘʤʧʘ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʩʦʦʪʥʦʰʝʥʠʝ ʤʦʱʥʦʩʪʝʡ 

ʦʯʝʚʠʜʥʦ ʚ ʧʦʣʴʟʫ ʩʚʝʪʦʜʠʦʜʥʦʡ ʣʘʤʧʳ, ʟʘʪʝʤ ʠʜʝʪ ʢʦʤʧʘʢʪʥʘʷ ʣʶʤʠʥʝʩʮʝʥʪʥʘʷ 

ʣʘʤʧʘ, ʘ ʣʘʤʧʘ ʥʘʢʘʣʠʚʘʥʠʷ ʦʢʘʟʳʚʘʝʪʩʷ ʥʘʠʤʝʥʝʝ ʵʬʬʝʢʪʠʚʥʦʡ. 

ʊʘʢ ʢʘʢ ʠʟʤʝʨʝʥʠʷ ʣʶʢʩʤʝʪʨʦʤ ʧʨʦʚʦʜʠʣʠʩʴ ʚ ʜʘʥʥʦʤ ʵʢʩʧʝʨʠʤʝʥʪʝ ʩ 

ʦʜʠʥʘʢʦʚʦʛʦ ʨʘʩʩʪʦʷʥʠʷ, ʪʦ ʜʣʷ ʥʘʠʙʦʣʝʝ ʦʙʲʝʢʪʠʚʥʦʡ ʦʮʝʥʢʠ ʚʳʯʠʩʣʠʤ ʦʪʥʦʰʝʥʠʷ 

ʃʶʢʩ/ɺʘʪʪ ʜʣʷ ʢʘʞʜʦʡ ʠʟ ʣʘʤʧ, ʧʦʩʢʦʣʴʢʫ ʩʦʦʪʥʦʰʝʥʠʝ ʃʶʢʩ/ɺʘʪʪ ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ 
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ʦʢʘʟʳʚʘʝʪʩʷ ʥʘʧʨʷʤʫʶ ʩʚʷʟʘʥʦ ʩ ʩʦʦʪʥʦʰʝʥʠʝʤ ʃʶʤʝʥ/ɺʘʪʪ, ʪʦ ʝʩʪʴ ʩʦ ʩʚʝʪʦʚʦʡ 

ʦʪʜʘʯʝʡ: 

¶ ʃʘʤʧʘ ʥʘʢʘʣʠʚʘʥʠʷ ʤʦʱʥʦʩʪʴʶ 75 ɺʪ - 7,46 ʃʶʢʩ/ɺʘʪʪ; 

¶ ʂʦʤʧʘʢʪʥʘʷ ʣʶʤʠʥʝʩʮʝʥʪʥʘʷ ʣʘʤʧʘ (ʂʃʃ) ʤʦʱʥʦʩʪʴʶ 15 ɺʪ ð 25,93 

ʃʶʢʩ/ɺʘʪʪ; 

¶ ʉʚʝʪʦʜʠʦʜʥʘʷ ʣʘʤʧʘ ʤʦʱʥʦʩʪʴʶ 9 ɺʪ ð 67,88 ʃʶʢʩ/ɺʘʪʪ. 

ʀʟ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʜʘʥʥʳʭ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦʙ ʦʪʥʦʩʠʪʝʣʴʥʦʡ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʪʨʝʭ ʨʘʩʩʤʦʪʨʝʥʥʳʭ ʣʘʤʧ: 

¶ ʉʚʝʪʦʜʠʦʜʥʘʷ ʣʘʤʧʘ ʚ 2,6 ʨʘʟʘ ʵʬʬʝʢʪʠʚʥʝʡ ʢʦʤʧʘʢʪʥʦʡ 

ʣʶʤʠʥʝʩʮʝʥʪʥʦʡ ʣʘʤʧʳ ʠ ʚ 9 ʨʘʟ ʵʬʬʝʢʪʠʚʥʝʡ ʣʘʤʧʳ ʥʘʢʘʣʠʚʘʥʠʷ; 

¶ ʂʦʤʧʘʢʪʥʘʷ ʣʶʤʠʥʝʩʮʝʥʪʥʘʷ ʣʘʤʧʘ ʚ 3,5 ʨʘʟʘ ʵʬʬʝʢʪʠʚʥʝʡ ʣʘʤʳ 

ʥʘʢʘʣʠʚʘʥʠʷ, ʥʦ ʚ 2,6 ʨʘʟʘ ʫʩʪʫʧʘʝʪ ʩʚʝʪʦʜʠʦʜʥʦʡ ʣʘʤʧʝ. 

¶ ʃʘʤʧʘ ʥʘʢʘʣʠʚʘʥʠʷ ʚ 3,5 ʨʘʟʘ ʤʝʥʝʝ ʵʬʬʝʢʪʠʚʥʘ, ʯʝʤ ʂʃʃ, ʠ ʚ 9 ʨʘʟ 

ʤʝʥʝʝ ʵʬʬʝʢʪʠʚʥʘ, ʯʝʤ ʩʚʝʪʦʜʠʦʜʥʘʷ. 

ʆʯʝʚʠʜʥʦ, ʩʚʝʪʦʜʠʦʜʥʘʷ ʣʘʤʧʘ ʦʢʘʟʳʚʘʝʪʩʷ ʩʘʤʦʡ ʵʬʬʝʢʪʠʚʥʦʡ, ʧʨʠ 

ʤʠʥʠʤʘʣʴʥʦʡ ʤʦʱʥʦʩʪʠ ʦʥʘ ʜʘʝʪ ʣʫʯʰʫʶ ʦʩʚʝʱʝʥʥʦʩʪʴ. ʂʦʤʧʘʢʪʥʘʷ 

ʣʶʤʠʥʝʩʮʝʥʪʥʘʷ ʣʘʤʧʘ ʵʬʬʝʢʪʠʚʥʝʡ ʣʘʤʧʳ ʥʘʢʘʣʠʚʘʥʠʷ, ʦʜʥʘʢʦ ʥʝ ʩʪʦʠʪ ʟʘʙʳʚʘʪʴ, 

ʯʪʦ ʪʘʢʠʝ ʣʘʤʧʳ ʩʦʜʝʨʞʘʪ ʨʪʫʪʴ ʠ ʪʨʝʙʫʶʪ ʦʩʦʙʦʛʦ ʧʦʜʭʦʜʘ ʢ ʫʪʠʣʠʟʘʮʠʠ. ɸ ʣʘʤʧʳ 

ʥʘʢʘʣʠʚʘʥʠʷ ʩʧʨʘʚʝʜʣʠʚʦ ʦʢʘʟʳʚʘʶʪʩʷ ʧʝʨʝʞʠʪʢʦʤ ʧʨʦʰʣʦʛʦ, ʠʭ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 

ʦʯʝʥʴ ʥʠʟʢʘ. 

ɺ ʠʪʦʛʝ ʤʦʞʥʦ ʟʘʢʣʶʯʠʪʴ, ʯʪʦ ʣʫʯʰʠʤʠ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʧʦʪʨʝʙʣʷʝʤʦʡ 

ʤʦʱʥʦʩʪʠ ʠ ʩʚʝʪʦʚʦʡ ʦʪʜʘʯʠ ʷʚʣʷʶʪʩʷ ʥʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʩʚʝʪʦʜʠʦʜʥʳʝ ʣʘʤʧʳ. 
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ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʠ ʤʘʨʢʠʨʦʚʢʘ ʩʚʝʪʦʜʠʦʜʥʳʭ ʣʘʤʧ 

ʉʦʚʨʝʤʝʥʥʳʝ ʩʚʝʪʦʜʠʦʜʥʳʝ ʣʘʤʧʳ ʤʦʛʫʪ ʙʳʪʴ ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʥʳ ʧʦ 

ʥʝʩʢʦʣʴʢʠʤ ʧʨʠʟʥʘʢʘʤ: 

¶ ʧʦ ʥʘʟʥʘʯʝʥʠʶ ʣʘʤʧʳ; 

¶ ʧʦ ʪʠʧʫ ʝʝ ʢʦʥʩʪʨʫʢʮʠʠ; 

¶ ʧʦ ʪʠʧʫ ʮʦʢʦʣʷ; 

¶ ʧʦ ʩʚʦʡʩʪʚʘʤ ʠʟʣʫʯʘʝʤʦʛʦ ʩʚʝʪʘ. 

ʇʦ ʥʘʟʥʘʯʝʥʠʶ ʩʚʝʪʦʜʠʦʜʥʳʝ ʣʘʤʧʳ ʧʦʜʨʘʟʜʝʣʷʶʪʩʷ ʥʘ: 

¶ ʣʘʤʧʳ ʦʩʥʦʚʥʦʛʦ ʦʩʚʝʱʝʥʠʷ ʚ ʞʠʣʳʭ ʧʦʤʝʱʝʥʠʷʭ; 

¶ ʣʘʤʧʳ ʜʣʷ ʣʦʢʘʣʴʥʳʭ ʜʠʟʘʡʥʝʨʩʢʠʭ ʧʦʜʩʚʝʪʦʢ; 

¶ ʣʘʤʧʳ ʜʣʷ ʥʘʨʫʞʥʦʡ ʘʨʭʠʪʝʢʪʫʨʥʦʡ ʧʦʜʩʚʝʪʢʠ ʠ ʣʘʥʜʰʘʬʪʥʦʛʦ 

ʜʠʟʘʡʥʘ; 

¶ ʣʘʤʧʳ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʦ ʚʟʨʳʚʦʦʧʘʩʥʦʡ ʩʨʝʜʝ; 

¶ ʣʘʤʧʳ ʜʣʷ ʦʩʚʝʱʝʥʠʷ ʫʣʠʮ, ʘʚʪʦʩʪʦʷʥʦʢ, ʤʦʩʪʦʚ, ʪʨʦʪʫʘʨʦʚ, 

ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʭ ʩʪʘʥʮʠʡ ʠ ʪ.ʜ.; 

¶ ʣʘʤʧʳ ʜʣʷ ʧʨʦʞʝʢʪʦʨʦʚ, ʢʦʪʦʨʳʝ ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʥʘ ʧʨʦʤʳʰʣʝʥʥʳʭ 

ʟʜʘʥʠʷʭ ʠ ʪʝʨʨʠʪʦʨʠʷʭ. 
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ʇʦ ʪʠʧʫ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʦʩʪʘʣʴʥʳʭ ʩʚʦʡʩʪʚ, ʩʚʝʪʦʜʠʦʜʥʳʝ ʣʘʤʧʳ 

ʜʝʣʷʪʩʷ ʥʘ: 

¶ ʣʘʤʧʳ ʦʙʱʝʛʦ ʥʘʟʥʘʯʝʥʠʷ ʜʣʷ ʞʠʣʳʭ ʠ ʦʬʠʩʥʳʭ ʧʦʤʝʱʝʥʠʡ; 

¶ ʣʘʤʧʳ ʥʘʧʨʘʚʣʝʥʥʦʛʦ ʩʚʝʪʘ ʜʣʷ ʧʨʦʞʝʢʪʦʨʦʚ, ʢʦʪʦʨʳʝ ʧʨʠʤʝʥʠʤʳ ʢʘʢ 

ʜʣʷ ʣʦʢʘʣʴʥʦʡ ʧʦʜʩʚʝʪʢʠ ʠʥʪʝʨʴʝʨʦʚ ʟʜʘʥʠʡ, ʚʠʪʨʠʥ ʤʘʛʘʟʠʥʦʚ, ʨʝʢʣʘʤʥʳʭ 

ʢʦʥʩʪʨʫʢʮʠʡ, ʪʘʢ ʠ ʜʣʷ ʣʘʥʜʰʘʬʪʥʦʛʦ ʦʩʚʝʱʝʥʠʷ; 

¶ ʣʠʥʝʡʥʳʝ ʣʘʤʧʳ ʚ ʬʦʨʤʝ ʧʨʦʜʦʣʛʦʚʘʪʳʭ ʪʨʫʙʦʢ, ʜʣʷ ʟʘʤʝʥʳ 

ʣʶʤʠʥʝʩʮʝʥʪʥʳʭ ʣʘʤʧ. 

ʇʦ ʪʠʧʫ ʮʦʢʦʣʷ, ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ, ʚʩʪʨʝʯʘʶʪʩʷ ʧʷʪʴ ʦʩʥʦʚʥʳʭ ʪʠʧʦʚ: 

 

ʎʦʢʦʣʠ E27, E14 

ʉʪʘʥʜʘʨʪʥʦʝ ʨʝʟʴʙʦʚʦʝ ʩʦʝʜʠʥʝʥʠʝ, ʚʩʪʨʝʯʘʶʱʝʝʩʷ ʫ ʩʘʤʳʭ ʦʙʳʢʥʦʚʝʥʥʳʭ 

ʣʘʤʧ ʥʘʢʘʣʠʚʘʥʠʷ. ʕʪʦʪ ʪʠʧ ʮʦʢʦʣʷ ʙʳʣ ʚʥʝʜʨʝʥ ʩʘʤʠʤ ʕʜʠʩʦʥʦʤ, ʠ ʙʫʢʚʘ "ɽ" 

ʷʚʣʷʝʪʩʷ ʧʝʨʚʦʡ ʙʫʢʚʦʡ ʬʘʤʠʣʠʠ ʠʟʦʙʨʝʪʘʪʝʣʷ. ʎʠʬʨʳ ʦʙʦʟʥʘʯʘʶʪ ʜʠʘʤʝʪʨ ʮʦʢʦʣʷ 

ʚ ʤʠʣʣʠʤʝʪʨʘʭ. 

ʉʝʛʦʜʥʷ ʮʦʢʦʣʠ ɽ27, ɽ14 ʠ ʜʨʫʛʠʝ ʠʭ ʨʘʟʤʝʨʳ, ʷʚʣʷʶʪ ʩʦʙʦʡ ʥʘʠʙʦʣʝʝ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʝ ʚʠʜʳ ʩʨʝʜʠ ʚʩʝʭ ʮʦʢʦʣʝʡ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʩʨʝʜʠ ʩʚʝʪʦʜʠʦʜʥʳʭ 

ʣʘʤʧ. ʎʦʢʦʣʴ E14 ʝʱʝ ʥʘʟʳʚʘʶʪ "ʤʠʥʴʦʥ". ʃʘʤʧʦʯʢʠ ʩ ʪʘʢʠʤ ʮʦʢʦʣʝʤ ʦʙʳʯʥʦ 

ʠʤʝʶʪ ʢʦʣʙʫ ʚ ʬʦʨʤʝ ʩʚʝʯʠ, ʚʳʪʷʥʫʪʫʶ ʬʦʨʤʫ, ʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ ʚ 

ʙʨʘ, ʚ ʪʦʨʰʝʨʘʭ, ʠ ʚ ʥʘʩʪʦʣʴʥʳʭ ʩʚʝʪʠʣʴʥʠʢʘʭ. 
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ʎʦʢʦʣʴ GU10 

ɼʚʫʭʰʪʳʨʴʢʦʚʳʡ ʨʘʟʲʝʤ, ʰʪʳʨʴʢʠ ʢʦʪʦʨʦʛʦ ʠʤʝʶʪ ʫʪʦʣʱʝʥʠʷ ʥʘ ʢʦʥʮʘʭ, 

ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʡ ʜʣʷ ʧʦʚʦʨʦʪʥʦʛʦ ʢʨʝʧʣʝʥʠʷ ʣʘʤʧʳ ʚ ʧʘʪʨʦʥʝ. ʊʘʢʠʝ ʮʦʢʦʣʠ 

ʠʤʝʶʪ, ʥʘʧʨʠʤʝʨ, ʩʪʘʨʪʝʨʳ ʚ ʩʪʘʨʳʭ ʛʘʟʦʨʘʟʨʷʜʥʳʭ ʣʘʤʧʘʭ, ʰʠʨʦʢʦ 

ʧʨʠʤʝʥʷʚʰʠʭʩʷ ʨʘʥʴʰʝ ʚ ʦʙʱʝʩʪʚʝʥʥʳʭ ʤʝʩʪʘʭ. ɹʫʢʚʳ ʚ ʥʘʟʚʘʥʠʠ ʮʦʢʦʣʷ 

ʦʙʦʟʥʘʯʘʶʪ ʩʣʝʜʫʶʱʝʝ: G - ʰʪʳʨʴʢʦʚʳʡ ʮʦʢʦʣʴ, U ï ʩ ʫʪʦʣʱʝʥʠʷʤʠ ʥʘ ʢʦʥʮʘʭ. 

10ʤʤ - ʵʪʦ ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʰʪʳʨʴʢʘʤʠ. 

ʕʪʦʪ ʪʠʧ ʮʦʢʦʣʷ ʷʚʣʷʝʪʩʷ ʩʘʤʳʤ ʵʣʝʢʪʨʦʙʝʟʦʧʘʩʥʳʤ, ʦʥ ʫʜʦʙʝʥ ʚ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ, ʠ ʩʚʝʪʦʜʠʦʜʥʳʝ ʣʘʤʧʳ ʩ ʪʘʢʠʤ ʮʦʢʦʣʝʤ, ʢʘʢ ʧʨʘʚʠʣʦ, ʨʘʩʩʯʠʪʘʥʳ ʥʘ 

ʥʘʧʨʷʞʝʥʠʝ 220 ɺʦʣʴʪ. ɻʣʘʚʥʳʤ ʦʙʨʘʟʦʤ, ʣʘʤʧʳ ʩ ʪʘʢʠʤ ʮʦʢʦʣʝʤ ï ʪʝ, ʯʪʦ 

ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʚ ʧʦʪʦʣʦʯʥʳʝ ʩʚʝʪʠʣʴʥʠʢʠ (ʨʝʬʣʝʢʪʦʨʥʳʝ ʩʚʝʪʦʜʠʦʜʥʳʝ ʣʘʤʧʳ). 

 

ʎʦʢʦʣʴ GU5.3 

ʎʦʢʦʣʠ ʪʠʧʘ GU5.3, ʮʦʢʦʣʠ ʪʦʛʦ ʞʝ ʰʪʳʨʴʢʦʚʦʛʦ ʩʝʤʝʡʩʪʚʘ, ʧʦʣʫʯʠʣʠ 

ʰʠʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʚ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ, ʢʦʛʜʘ ʩʪʘʣʠ ʤʘʩʩʦʚʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ 

ʛʘʣʦʛʝʥʥʳʝ ʦʪʨʘʞʘʪʝʣʴʥʳʝ ʣʘʤʧʳ ʚ ʧʦʪʦʣʦʯʥʳʭ ʩʚʝʪʠʣʴʥʠʢʘʭ. ɺ ʦʩʥʦʚʥʦʤ, ʵʪʦ 

ʪʦʯʝʯʥʦʝ ʦʩʚʝʱʝʥʠʝ, ʤʦʥʪʠʨʫʝʤʦʝ ʚ ʛʠʧʩʦʢʘʨʪʦʥʥʳʝ ʧʦʪʦʣʢʠ. 

ʉʚʝʪʦʜʠʦʜʥʳʝ ʞʝ ʣʘʤʧʳ ʩ ʪʘʢʠʤ ʮʦʢʦʣʝʤ, ʧʨʠʰʣʠ ʥʘ ʟʘʤʝʥʫ ʛʘʣʦʛʝʥʥʳʤ 

ʣʘʤʧʘʤ ʩ ʘʥʘʣʦʛʠʯʥʳʤ ʮʦʢʦʣʝʤ, ʠ ʣʝʛʢʦ ʤʦʥʪʠʨʫʶʪʩʷ ʚ ʧʘʪʨʦʥʳ. ʆʪʚʝʨʩʪʠʷ ʚ 

ʧʘʪʨʦʥʘʭ ʧʦʜ ʵʪʦʪ ʮʦʢʦʣʴ, ʪʦʯʥʦ ʩʦʦʪʚʝʪʩʪʚʫʶʪ, ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʰʪʳʨʴʢʘʤʠ ʪʦʯʴ-

http://electrik.info/main/lighting/
http://electrik.info/main/lighting/482-vidy-galogennyh-lamp-i-ih-osobennosti.html
http://electrik.info/main/lighting/482-vidy-galogennyh-lamp-i-ih-osobennosti.html
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ʚ-ʪʦʯʴ ʩʦʚʧʘʜʘʝʪ ʩ ʦʪʚʝʨʩʪʠʷʤʠ, ʠ ʩʦʩʪʘʚʣʷʝʪ 5,3 ʤʤ, ʧʦʵʪʦʤʫ ʤʦʥʪʘʞ ʜʦʩʪʘʪʦʯʥʦ 

ʧʨʦʩʪ ʠ ʙʝʟʦʧʘʩʝʥ. 

 

ʎʦʢʦʣʴ G13 

ʕʪʦʪ ʮʦʢʦʣʴ ʩʚʦʡʩʪʚʝʥʝʥ ʣʠʥʝʡʥʳʤ ʣʘʤʧʘʤ ʚ ʬʦʨʤʝ ʪʨʫʙʦʢ. ʂʘʢ ʠ ʚ 

ʧʨʝʜʳʜʫʱʝʤ ʩʣʫʯʘʝ, 13 ï ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʰʪʳʨʴʢʘʤʠ ʚ ʤʠʣʣʠʤʝʪʨʘʭ. ɿʘʯʘʩʪʫʶ, 

ʵʪʦ ʣʘʤʧʳ ʜʣʷ ʧʦʪʦʣʦʯʥʳʭ ʩʚʝʪʠʣʴʥʠʢʦʚ, ʢʦʪʦʨʳʝ ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʧʨʠ 

ʦʩʚʝʱʝʥʠʠ ʦʙʰʠʨʥʳʭ ʧʣʦʱʘʜʝʡ ʪʦʨʛʦʚʳʭ ʮʝʥʪʨʦʚ, ʩʢʣʘʜʦʚ, ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ 

ʮʝʭʦʚ, ʠ ʜʨʫʛʠʭ ʧʦʤʝʱʝʥʠʡ, ʛʜʝ ʧʦʪʦʣʦʢ ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢ, ʘ ʧʣʦʱʘʜʴ ʧʨʦʪʷʞʝʥʥʘ. 

 

ʏʪʦ ʢʘʩʘʝʪʩʷ ʤʘʨʢʠʨʦʚʢʠ ʩʚʝʪʦʜʠʦʜʥʳʭ ʣʘʤʧ, ʪʦ ʦʥʘ ʧʦʭʦʞʘ ʥʘ ʤʘʨʢʠʨʦʚʢʫ 

ʢʦʤʧʘʢʪʥʳʭ ʣʶʤʠʥʝʩʮʝʥʪʥʳʭ ʣʘʤʧ (ʂʃʃ), ʠ ʥʘ ʫʧʘʢʦʚʢʝ ʧʨʦʠʟʚʦʜʠʪʝʣʴ ʫʢʘʟʳʚʘʝʪ 

ʠʩʯʝʨʧʳʚʘʶʱʫʶ ʠʥʬʦʨʤʘʮʠʶ ʦʙ ʠʟʜʝʣʠʠ. ʂʨʦʤʝ ʥʘʜʧʠʩʠ LED, ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʱʝʡ 

ʦ ʪʦʤ, ʯʪʦ ʣʘʤʧʘ ʩʚʝʪʦʜʠʦʜʥʘʷ, ʩʦʦʙʱʘʶʪʩʷ ʠ ʜʨʫʛʠʝ ʧʘʨʘʤʝʪʨʳ ʣʘʤʧʳ. ʈʘʩʩʤʦʪʨʠʤ 

ʙʦʣʝʝ ʧʦʜʨʦʙʥʦ, ʥʘ ʧʨʠʤʝʨʝ, ʯʪʦ ʫʢʘʟʘʥʦ ʥʘ ʫʧʘʢʦʚʢʝ, ʠ ʢʘʢʠʤʠ ʙʳʚʘʶʪ ʵʪʠ 

ʧʘʨʘʤʝʪʨʳ. 

http://electrik.info/main/lighting/
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ʄʦʱʥʦʩʪʴ 

ʅʘ ʫʧʘʢʦʚʢʝ ʦʙʷʟʘʪʝʣʴʥʦ ʫʢʘʟʳʚʘʝʪʩʷ ʤʦʱʥʦʩʪʴ, ʧʦʪʨʝʙʣʷʝʤʘʷ ʜʘʥʥʦʡ 

ʩʚʝʪʦʜʠʦʜʥʦʡ ʣʘʤʧʦʡ ʦʪ ʩʝʪʠ. ʂʘʢ ʧʨʘʚʠʣʦ, ʥʘ ʫʧʘʢʦʚʢʝ ʫʢʘʟʘʥʘ ʠ ʵʢʚʠʚʘʣʝʥʪʥʘʷ ʧʦ 

ʩʚʝʪʦʚʦʤʫ ʧʦʪʦʢʫ ʤʦʱʥʦʩʪʴ ʣʘʤʧ ʥʘʢʘʣʠʚʘʥʠʷ, ʦʜʥʘʢʦ ʵʪʦʪ ʵʢʚʠʚʘʣʝʥʪʥʳʡ 

ʧʘʨʘʤʝʪʨ ʧʨʠʚʦʜʠʪʩʷ ʣʠʰʴ ʜʣʷ ʩʨʘʚʥʝʥʠʷ. ʈʝʘʣʴʥʘʷ ʤʦʱʥʦʩʪʴ ʩʚʝʪʦʜʠʦʜʥʳʭ ʣʘʤʧ 

ʦʙʱʝʛʦ ʥʘʟʥʘʯʝʥʠʷ, ʠʟ ʪʝʭ, ʯʪʦ ʜʦʩʪʫʧʥʳ ʚ ʧʨʦʜʘʞʝ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ, ʥʘʭʦʜʠʪʩʷ ʚ 

ʜʠʘʧʘʟʦʥʝ ʦʪ 1 ʜʦ 25 ɺʪ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʦʪʨʝʙʥʦʩʪʝʡ ʧʦʢʫʧʘʪʝʣʷ. 

ʉʨʦʢ ʩʣʫʞʙʳ 

ʉʨʦʢ ʩʣʫʞʙʳ ʚ ʯʘʩʘʭ. ʕʪʦʪ ʧʘʨʘʤʝʪʨ ʫ ʨʘʟʥʳʭ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʤʦʞʝʪ 

ʦʪʣʠʯʘʪʴʩʷ, ʠ ʧʦ ʩʪʘʪʠʩʪʠʢʝ, ʩʨʦʢ ʩʣʫʞʙʫ ʩʚʝʪʦʜʠʦʜʥʳʭ ʣʘʤʧ ʚ ʥʦʨʤʘʣʴʥʳʭ, ʥʝ 

ʵʢʩʪʨʝʤʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ, ʧʨʠ ʢʘʯʝʩʪʚʝʥʥʦ ʧʠʪʘʥʠʠ ʦʪ ʩʝʪʠ ʤʦʞʝʪ ʜʦʩʪʠʛʘʪʴ 50000 

ʯʘʩʦʚ. 

http://electrik.info/main/lighting/
http://electrik.info/main/lighting/1135-moschnost-svetodiodnoy-lampy.html
http://electrik.info/main/lighting/1135-moschnost-svetodiodnoy-lampy.html
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ʂʣʘʩʩ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ɹʝʟʫʩʣʦʚʥʦ, ʩʚʝʪʦʜʠʦʜʥʳʝ ʣʘʤʧʳ ʷʚʣʷʶʪʩʷ ʚʝʩʴʤʘ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʳʤʠ, ʠ ʥʘ 

ʫʧʘʢʦʚʢʝ ʚʩʝʛʜʘ ʫʢʘʟʘʥ ʢʣʘʩʩ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʠ. ɽʩʣʠ ʨʘʥʴʰʝ ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ 

ʦʛʨʘʥʠʯʠʚʘʣʩʷ ʫʨʦʚʥʝʤ çɸè, ʪʦ ʩ ʨʘʟʚʠʪʠʝʤ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʛʦ ʩʚʝʪʦʜʠʦʜʥʦʛʦ 

ʦʩʚʝʱʝʥʠʷ, ʧʦʷʚʠʣʠʩʴ ʠ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʢʣʘʩʩʳ çɸ+è ʠ çɸ++è, ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʱʠʝ 

ʦ ʩʫʱʝʩʪʚʝʥʥʦ ʤʝʥʴʰʝʤ ʟʥʘʯʝʥʠʠ ʦʪʥʦʰʝʥʠʷ ʧʦʪʨʝʙʣʷʝʤʦʡ ʤʦʱʥʦʩʪʠ ʢ ʤʦʱʥʦʩʪʠ, 

ʨʘʩʩʯʠʪʘʥʥʦʡ ʧʦ ʧʦʣʫʯʘʝʤʦʤʫ ʦʪ ʜʘʥʥʦʡ ʣʘʤʧʳ ʵʬʬʝʢʪʠʚʥʦʤʫ ʩʚʝʪʦʚʦʤʫ ʧʦʪʦʢʫ. 

 

ʊʠʧ ʢʦʣʙʳ 

ɺ ʜʘʥʥʦʤ ʧʨʠʤʝʨʝ ʫʢʘʟʘʥ ʪʠʧ ʢʦʣʙʳ ɸ55 ï ʩʪʘʥʜʘʨʪʥʘʷ ʬʦʨʤʘ, ʢʘʢ ʫ ʦʙʳʯʥʦʡ 

ʣʘʤʧʳ ʥʘʢʘʣʠʚʘʥʠʷ. ɹʳʚʘʶʪ ʠ ʜʨʫʛʠʝ ʚʘʨʠʘʥʪʳ: C35 - ʩʚʝʯʢʘ, G45 - ʰʘʨ, R39, R50, 

R63 ï ʟʝʨʢʘʣʴʥʳʝ, ʠ ʜʨʫʛʠʝ. ʂʦʣʙʘ ʤʦʞʝʪ ʙʳʪʴ ʤʘʪʦʚʦʡ ʠʣʠ ʧʨʦʟʨʘʯʥʦʡ, ʵʪʦ ʫʢʘʟʘʥʦ 

ʥʘ ʫʧʘʢʦʚʢʝ. 

http://electrik.info/main/lighting/
http://electrik.info/main/news/363-harakteristiki-klassov-energeticheskoy-effektivnosti-bytovoy-tehniki.html
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ʎʚʝʪʦʚʘʷ ʪʝʤʧʝʨʘʪʫʨʘ 

ʄʦʞʝʪ ʙʳʪʴ ʨʘʟʥʦʡ, ʦʪ ʦʯʝʥʴ ʪʝʧʣʦʡ ʜʦ ʦʯʝʥʴ ʭʦʣʦʜʥʦʡ, ʧʨʠʯʝʤ ʜʣʷ ʯʝʣʦʚʝʢʘ 

ʙʦʣʝʝ ʢʦʤʬʦʨʪʥʳʤ ʷʚʣʷʝʪʩʷ ʙʦʣʝʝ çʪʝʧʣʳʡè ʩʚʝʪ, ʙʣʠʞʝ ʢ ʞʝʣʪʦʤʫ, ʢʘʢ ʵʪʦ ʠʤʝʝʪ 

ʤʝʩʪʦ ʫ ʣʘʤʧ ʥʘʢʘʣʠʚʘʥʠʷ. ʍʦʣʦʜʥʳʡ ʩʚʝʪ ʙʦʣʴʰʝ ʧʦʜʭʦʜʠʪ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ 

ʧʦʤʝʱʝʥʠʡ, ʫʣʠʯʥʦʛʦ ʦʩʚʝʱʝʥʠʷ ʠ ʜʨʫʛʠʭ ʤʝʩʪ, ʛʜʝ ʯʝʣʦʚʝʢ ʥʝ ʩʪʨʝʤʠʪʩʷ ʧʦʣʫʯʠʪʴ 

ʤʘʢʩʠʤʫʤ ʫʶʪʘ, ʠ ʝʩʣʠ ʚ ʞʠʣʦʤ ʧʦʤʝʱʝʥʠʠ ʫʩʪʘʥʦʚʠʪʴ ʭʦʣʦʜʥʳʡ ʩʚʝʪ, ʵʪʦ 

ʥʝʙʣʘʛʦʪʚʦʨʥʦ ʙʫʜʝʪ ʚʣʠʷʪʴ ʥʘ ʥʝʨʚʥʫʶ ʩʠʩʪʝʤʫ ʯʝʣʦʚʝʢʘ. ʅʘ ʫʧʘʢʦʚʢʝ ʵʪʦʪ 

ʧʦʢʘʟʘʪʝʣʴ ʦʙʷʟʘʪʝʣʴʥʦ ʫʢʘʟʳʚʘʝʪʩʷ. 

ʎʚʝʪʦʚʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʠʟʤʝʨʷʝʪʩʷ ʚ ʂʝʣʴʚʠʥʘʭ, ʠ ʜʠʘʧʘʟʦʥʳ ʠʤʝʶʪ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʥʘʟʚʘʥʠʷ ʧʨʠ ʤʘʨʢʠʨʦʚʢʝ: ʪʝʧʣʳʡ ʙʝʣʳʡ ʩʚʝʪ (2700-3200 K), 

ʥʝʡʪʨʘʣʴʥʳʡ ʙʝʣʳʡ ʠʣʠ ʜʥʝʚʥʦʡ ʩʚʝʪ (3500-4500 K), ʙʝʣʳʡ ʩʚʝʪ ( 4700 - 6000 ʂ), 

ʭʦʣʦʜʥʳʡ ʙʝʣʳʡ ʩʚʝʪ (ʦʪ 6000 K). 

ʉʚʝʪʦʚʦʡ ʧʦʪʦʢ 

ʇʦʢʘʟʘʪʝʣʴ ʷʨʢʦʩʪʠ ʩʚʝʪʦʜʠʦʜʥʦʡ ʣʘʤʧʳ, ʠʟʤʝʨʷʝʤʳʡ ʚ ʃʶʤʝʥʘʭ. ɼʣʷ 

ʥʘʛʣʷʜʥʦʩʪʠ ʤʦʞʥʦ ʚʦʩʧʦʣʴʟʦʚʘʪʴʩʷ ʪʘʙʣʠʮʝʡ, ʠ ʧʦʣʫʯʠʪʴ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ 

ʩʚʝʪʦʚʦʤ ʧʦʪʦʢʝ, ʢʦʪʦʨʳʡ ʜʘʶʪ ʦʙʳʯʥʳʝ ʣʘʤʧʳ ʥʘʢʘʣʠʚʘʥʠʷ. ʈʘʟʫʤʝʝʪʩʷ, 

ʩʚʝʪʦʜʠʦʜʥʳʝ ʣʘʤʧʳ ʩʧʦʩʦʙʥʳ ʜʘʪʴ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʩʚʝʪʦʚʦʡ ʧʦʪʦʢ, ʧʦʪʨʝʙʣʷʷ ʚ 

7-10 ʨʘʟ ʤʝʥʴʰʝ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ. 

http://electrik.info/main/lighting/
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ʀʥʜʝʢʩ ʮʚʝʪʦʧʝʨʝʜʘʯʠ Ra 

ɼʣʷ ʩʦʣʥʝʯʥʦʛʦ ʩʚʝʪʘ ʵʪʦʪ ʠʥʜʝʢʩ ʮʚʝʪʦʧʝʨʝʜʘʯʠ ʨʘʚʝʥ 100, ʜʣʷ ʣʘʤʧ 

ʥʘʢʘʣʠʚʘʥʠʷ ï ʦʪ 90 ʠ ʚʳʰʝ, ʜʣʷ ʩʚʝʪʦʜʠʦʜʥʳʭ ï ʦʪ 80 ʜʦ 89. ʕʪʦʪ ʧʦʢʘʟʘʪʝʣʴ 

ʦʪʨʘʞʘʝʪ ʪʦ, ʥʘ ʩʢʦʣʴʢʦ ʙʣʠʟʢʦ ʢ ʩʚʦʝʤʫ ʝʩʪʝʩʪʚʝʥʥʦʤʫ ʮʚʝʪʫ, ʦʩʪʘʝʪʩʷ ʪʝʣʦ, 

ʦʩʚʝʱʘʝʤʦʝ ʜʘʥʥʳʤ ʠʩʪʦʯʥʠʢʦʤ ʩʚʝʪʘ. ʇʦʢʘʟʘʪʝʣʴ Ra ʙʦʣʴʰʝ 80 ʩʯʠʪʘʝʪʩʷ ʚʦʦʙʱʝ 

ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʠʤ. 

ʇʘʨʘʤʝʪʨʳ ʧʦʪʨʝʙʣʝʥʠʷ 

ʅʘ ʧʨʠʚʝʜʝʥʥʦʤ ʚʳʰʝ ʧʨʠʤʝʨʝ ʚʠʜʥʦ, ʯʪʦ ʜʘʥʥʘʷ ʩʚʝʪʦʜʠʦʜʥʘʷ ʣʘʤʧʘ ʤʦʞʝʪ 

ʨʘʙʦʪʘʪʴ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ ʦʪ -40 ʜʦ +40 ʛʨʘʜʫʩʦʚ ʎʝʣʴʩʠʷ, ʧʠʪʘʪʴʩʷ ʧʝʨʝʤʝʥʥʳʤ 

ʥʘʧʨʷʞʝʥʠʝʤ ʦʪ 150 ʜʦ 250 ɺ, ʯʘʩʪʦʪʦʡ 50/60- ɻʮ, ʧʨʠ ʵʪʦʤ ʤʘʢʩʠʤʘʣʴʥʳʡ 

(ʧʠʢʦʚʳʡ) ʪʦʢ ʧʦʪʨʝʙʣʝʥʠʷ ʩʦʩʪʘʚʠʪ 0,065 ɸ. 

 

 

 

 

 

 

 

 

http://electrik.info/main/lighting/
http://electrik.info/main/lighting/1032-chto-takoe-indeks-cvetoperedachi-lamp.html
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ʇʦʜʙʦʨʢʘ ʩʪʘʪʝʡ ʧʨʦ ʨʘʟʣʠʯʥʳʝ ʠʩʪʦʯʥʠʢʠ ʩʚʝʪʘ ʠ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʥʘ ʩʘʡʪʝ ʕʣʝʢʪʨʠʢ ʀʥʬʦ: http://electrik.info/main/lighting/ 

 

 

http://electrik.info/main/lighting/
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3. ˛̒̃̆̆̎̉̆̚ ̃ ̝̉̎̓̆̑̆̑̆ ̜̋̃́̑̓̉̑ 

ʀʟʶʤʠʥʢʦʡ ʣʶʙʦʛʦ ʠʥʪʝʨʴʝʨʘ ʤʦʞʝʪ ʩʪʘʪʴ ʩʠʩʪʝʤʘ ʦʩʚʝʱʝʥʠʷ. ɺʳʙʠʨʘʷ 

ʠʩʪʦʯʥʠʢ ʩʚʝʪʘ, ʥʝʦʙʭʦʜʠʤʦ ʷʩʥʦ ʧʨʝʜʩʪʘʚʣʷʪʴ, ʜʣʷ ʯʝʛʦ ʦʥ ʥʫʞʝʥ, ʢʘʢʠʤ ʜʦʣʞʝʥ 

ʙʳʪʴ ʩʚʝʪ, ʠʩʭʦʜʷʱʠʡ ʦʪ ʥʝʛʦ, ʠ ʢʘʢʦʡ ʜʦʣʞʥʘ ʙʳʪʴ ʩʠʣʘ ʵʪʦʛʦ ʩʚʝʪʘ. 

ʊʘʢ ʢʘʢ ʧʨʦʩʪʨʘʥʩʪʚʦ ʢʦʤʥʘʪʳ ʜʝʣʠʪʩʷ ʥʘ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʟʦʥʳ, ʪʦ ʠ 

ʦʩʚʝʱʝʥʠʝ ʜʣʷ ʢʘʞʜʦʡ ʟʦʥʳ ʪʦʞʝ ʜʦʣʞʥʦ ʙʳʪʴ ʩʚʦʝ. ʊʘʢʦʝ ʦʩʚʝʱʝʥʠʝ ʪʘʢ ʠ 

ʥʘʟʳʚʘʝʪʩʷ ï ʬʫʥʢʮʠʦʥʘʣʴʥʦʝ.  ʈʦʣʴ ʠʩʪʦʯʥʠʢʦʚ ʪʘʢʦʛʦ ʦʩʚʝʱʝʥʠʷ ʠʛʨʘʶʪ ʣʶʩʪʨʳ, 

ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʚ ʮʝʥʪʨʝ ʧʦʪʦʣʢʘ, ʣʘʤʧʳ ʠ ʩʚʝʪʠʣʴʥʠʢʠ ʩ ʥʘʧʨʘʚʣʝʥʥʳʤ ʩʚʝʪʦʤ, 

ʪʦʯʝʯʥʳʝ ʩʚʝʪʠʣʴʥʠʢʠ ʜʣʷ ʦʩʚʝʱʝʥʠʷ ʨʘʙʦʯʝʡ ʟʦʥʳ, ʘ ʪʘʢʞʝ ʜʨʫʛʠʝ ʩʚʝʪʦʚʳʝ 

ʧʨʠʙʦʨʳ, ʢʦʪʦʨʳʝ ʦʩʚʝʱʘʶʪ ʧʦʤʝʱʝʥʠʷ, ʣʠʰʝʥʥʳʝ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʩʚʝʪʘ. 

 

ʉʫʱʝʩʪʚʫʝʪ ʝʱʝ ʜʝʢʦʨʘʪʠʚʥʦʝ ʦʩʚʝʱʝʥʠʝ, ʚ ʟʘʜʘʯʫ ʢʦʪʦʨʦʛʦ ʚʭʦʜʠʪ 

ʫʢʨʘʰʝʥʠʝ ʠʥʪʝʨʴʝʨʘ ʢʦʤʥʘʪʳ ʢʨʘʩʠʚʳʤ ʩʚʝʪʦʤ. ʌʫʥʢʮʠʦʥʘʣʴʥʦʡ ʥʘʛʨʫʟʢʠ ʦʥʦ ʥʝ 

ʥʝʩʝʪ ʠ ʤʦʞʝʪ ʚʳʧʦʣʥʷʪʴ ʨʦʣʴ ʧʦʜʩʚʝʪʢʠ ʜʣʷ ʢʘʨʪʠʥʳ, ʧʦʣʦʯʢʠ, ʜʝʢʦʨʘʪʠʚʥʦʡ 

http://electrik.info/main/lighting/
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ʥʠʰʠ. ʉ ʧʦʤʦʱʴʶ ʪʘʢʦʛʦ ʦʩʚʝʱʝʥʠʷ ʤʦʞʥʦ ʚʠʟʫʘʣʴʥʦ ʧʦʜʥʷʪʴ ʧʦʪʦʣʦʢ, ʚʳʜʝʣʠʪʴ 

ʢʘʢʦʡ-ʪʦ ʵʣʝʤʝʥʪ ʠʥʪʝʨʴʝʨʘ, ʧʦʤʝʥʷʪʴ ʮʚʝʪ ʩʪʝʥʳ ʠ ʪ.ʜ. 

 

ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʝʟʫʣʴʪʘʪʘ, ʢʦʪʦʨʳʡ ʥʝʦʙʭʦʜʠʤʦ ʧʦʣʫʯʠʪʴ, ʦʩʚʝʱʘʷ ʪʦ ʠʣʠ 

ʠʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ, ʤʦʛʫʪ ʧʨʠʤʝʥʷʪʴʩʷ ʨʘʟʥʳʝ ʪʠʧʳ ʩʚʝʪʘ ï ʨʘʩʩʝʷʥʥʳʡ, ʧʨʷʤʦʡ ʠ 

ʦʪʨʘʞʝʥʥʳʡ.  

ʈʘʩʩʝʷʥʥʳʡ ʩʚʝʪ ï ʵʪʦ ʩʚʝʪ ʜʣʷ ʦʙʱʝʛʦ, ʟʘʧʦʣʥʷʶʱʝʛʦ ʦʩʚʝʱʝʥʠʷ. ɽʛʦ ʨʦʣʴ ʚ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʤ ʦʩʚʝʱʝʥʠʠ ʚʩʝʡ ʢʦʤʥʘʪʳ. ʇʨʠʤʝʨʦʤ ʤʦʞʝʪ ʩʣʫʞʠʪʴ ʩʚʝʪ ʦʪ 

ʣʶʩʪʨʳ, ʧʨʦʭʦʜʷʱʠʡ ʯʝʨʝʟ ʧʣʘʬʦʥʳ.  

ʇʨʷʤʦʝ ʦʩʚʝʱʝʥʠʝ ï ʵʪʦ ʥʘʧʨʘʚʣʝʥʥʳʝ ʧʫʯʢʠ ʩʚʝʪʘ. ʉ ʝʛʦ ʧʦʤʦʱʴʶ ʤʦʞʥʦ 

ʧʦʜʯʝʨʢʥʫʪʴ ʢʘʢʦʡ-ʪʦ ʘʢʮʝʥʪ ʚ ʠʥʪʝʨʴʝʨʝ ʠʣʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʦʩʚʝʱʝʥʠʷ ʨʘʙʦʯʝʡ 

ʟʦʥʳ. ʆʪʨʘʞʝʥʥʳʡ ʩʚʝʪ ʩʦʟʜʘʝʪ ʪʘʠʥʩʪʚʝʥʥʫʶ ʠ ʟʘʛʘʜʦʯʥʫʶ ʘʪʤʦʩʬʝʨʫ, ʜʝʣʘʷ 

ʧʨʦʩʪʨʘʥʩʪʚʦ ʧʨʦʟʨʘʯʥʳʤ ʠ ʥʝʚʝʩʦʤʳʤ. ʇʦʣʫʯʠʪʴ ʪʘʢʦʡ ʩʚʝʪ ʤʦʞʥʦ, ʨʘʩʧʦʣʦʞʠʚ 

ʩʚʝʪʠʣʴʥʠʢʠ ʥʘ ʧʦʣʫ ʠ ʥʘʧʨʘʚʠʚ ʠʭ ʩʚʝʪ ʧʦ ʩʪʝʥʝ ʥʘ ʧʦʪʦʣʦʢ. 

http://electrik.info/main/lighting/
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ʉʫʱʝʩʪʚʫʝʪ ʥʝʩʢʦʣʴʢʦ ʩʧʦʩʦʙʦʚ ʦʩʚʝʱʝʥʠʷ ʪʦʡ ʠʣʠ ʠʥʦʡ ʟʦʥʳ, ʥʦ ʚʩʝ ʦʥʠ 

ʧʦʜʯʠʥʝʥʳ ʥʝʢʦʪʦʨʳʤ ʧʨʘʚʠʣʘʤ. ʈʘʙʦʯʘʷ ʟʦʥʘ ʜʦʣʞʥʘ ʦʩʚʝʱʘʪʴʩʷ ʜʦʩʪʘʪʦʯʥʦ ʷʨʢʦ, 

ʘ ʟʦʥʘ ʩʥʘ ʥʘʦʙʦʨʦʪ, ʨʘʩʩʝʷʥʥʳʤ, ʧʨʠʛʣʫʰʝʥʥʳʤ ʩʚʝʪʦʤ. ʅʘ ʢʫʭʥʝ ʥʘʜ ʨʘʙʦʯʠʤ 

ʩʪʦʣʦʤ ʤʦʞʥʦ ʧʨʠʤʝʥʷʪʴ ʪʦʯʝʯʥʳʝ ʩʚʝʪʠʣʴʥʠʢʠ, ʠʤʝʶʱʠʝ ʥʘʧʨʘʚʣʝʥʥʳʡ ʣʫʯ ʩʚʝʪʘ, 

ʘ ʜʣʷ ʟʦʥʳ ʦʪʜʳʭʘ ʧʦʜʦʡʜʝʪ ʤʷʛʢʦʝ ʦʩʚʝʱʝʥʠʝ ʦʪ ʪʦʨʰʝʨʘ. ʅʘʠʙʦʣʝʝ ʧʦʧʫʣʨ̫ʥʳʤ 

ʚʘʨʠʘʥʪʦʤ ʷʚʣʷʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʪʦʯʝʯʥʳʭ ʩʚʝʪʠʣʴʥʠʢʦʚ. ʆʥʠ ʜʘʶʪ ʷʨʢʠʡ 

ʥʘʧʨʘʚʣʝʥʥʳʡ ʩʚʝʪ. 

ʄʘʥʠʧʫʣʠʨʫʷ ʨʘʟʣʠʯʥʳʤʠ ʠʩʪʦʯʥʠʢʘʤʠ ʩʚʝʪʘ ʤʦʞʥʦ ʜʦ ʥʝʫʟʥʘʚʘʝʤʦʩʪʠ 

ʠʟʤʝʥʠʪʴ ʠʥʪʝʨʴʝʨ ʢʦʤʥʘʪʳ ʚ ʚʝʯʝʨʥʝʝ ʚʨʝʤʷ, ʢʦʛʜʘ ʨʘʟʥʦʦʙʨʘʟʥʦʝ ʦʩʚʝʱʝʥʠʝ ʣʠʙʦ 

ʧʦʟʚʦʣʠʪ ʩʦʟʜʘʪʴ ʘʪʤʦʩʬʝʨʫ ʩʧʦʢʦʡʩʪʚʠʷ ʠ ʫʤʠʨʦʪʚʦʨʝʥʥʦʩʪʠ, ʣʠʙʦ ʷʨʢʦ ʚʳʜʝʣʠʪ 

ʢʨʘʩʠʚʳʝ ʵʣʝʤʝʥʪʳ ʠʥʪʝʨʴʝʨʘ. 

http://electrik.info/main/lighting/


51 

 ʇʨʦ ʦʩʚʝʱʝʥʠʝ ʥʘ ʕʣʝʢʪʨʠʢ ʀʥʬʦ ï http://electrik.info/main/lighting/  

 

ʊʠʧʳ ʦʩʚʝʱʝʥʠʷ ʚ ʠʥʪʝʨʴʝʨʝ 

ʉʚʝʪʦʚʦʝ ʦʬʦʨʤʣʝʥʠʝ ʚʳʭʦʜʠʪ ʜʘʣʝʢʦ ʟʘ ʨʘʤʢʠ ʚʳʙʦʨʘ ʧʨʠʚʣʝʢʘʪʝʣʴʥʳʭ 

ʩʚʝʪʠʣʴʥʠʢʦʚ ʠ ʠʭ ʫʩʪʘʥʦʚʢʠ. ʉʚʝʪ ʚ ʠʥʪʝʨʴʝʨʝ ʜʦʣʞʝʥ ʥʝ ʪʦʣʴʢʦ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ 

ʦʙʱʝʤʫ ʜʠʟʘʡʥʫ ʧʦʤʝʱʝʥʠʷ, ʥʦ ʠ ʨʝʰʘʪʴ ʧʨʘʢʪʠʯʝʩʢʠʝ ʟʘʜʘʯʠ. ʈʘʟʣʠʯʘʶʪ 

ʥʝʩʢʦʣʴʢʦ ʪʠʧʦʚ ʦʩʚʝʱʝʥʠʷ. 

ʆʙʱʝʝ ʦʩʚʝʱʝʥʠʝ ï ʫʥʠʚʝʨʩʘʣʴʥʳʡ ʠ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʡ ʪʠʧ 

ʦʩʚʝʱʝʥʠʷ ʩ ʢʦʤʬʦʨʪʥʳʤ ʫʨʦʚʥʝʤ ʷʨʢʦʩʪʠ. ʇʨʠ ʪʘʢʦʤ ʦʩʚʝʱʝʥʠʠ ʤʦʞʥʦ ʙʝʟʦʧʘʩʥʦ 

ʧʝʨʝʜʚʠʛʘʪʴʩʷ ʚ ʧʦʤʝʱʝʥʠʠ, ʚʠʜʝʪʴ ʚʩʝ ʧʨʝʜʤʝʪʳ ʠ ʚʳʧʦʣʥʷʪʴ ʨʘʙʦʪʫ, ʥʝ 

ʪʨʝʙʫʶʱʫʶ ʧʦʚʳʰʝʥʥʦʡ ʪʦʯʥʦʩʪʠ. ʉʚʝʪ, ʢʘʢ ʧʨʘʚʠʣʦ, ʨʘʩʩʝʷʥʥʳʡ ʠ ʦʪʨʘʞʝʥʥʳʡ. 

ʏʘʱʝ ʚʩʝʛʦ ʦʙʱʝʝ ʦʩʚʝʱʝʥʠʝ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʧʦʪʦʣʦʯʥʳʤʠ ʩʚʝʪʠʣʴʥʠʢʘʤʠ ʠ 

ʣʶʩʪʨʘʤʠ ʠʣʠ ʠʭ ʩʦʯʝʪʘʥʠʝʤ ʩ ʥʘʩʪʝʥʥʳʤʠ ʩʚʝʪʠʣʴʥʠʢʘʤʠ ʠ ʙʨʘ.  

http://electrik.info/main/lighting/
http://www.italylight.ru/bra/
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ɸʢʮʝʥʪʥʦʝ ʦʩʚʝʱʝʥʠʝ ʠʣʠ ʧʦʜʩʚʝʪʢʘ ʩʦʟʜʘʝʪ ʚ ʢʦʤʥʘʪʝ ʦʧʨʝʜʝʣʝʥʥʦʝ 

ʥʘʩʪʨʦʝʥʠʝ, ʢʦʥʮʝʥʪʨʠʨʫʷ ʚʥʠʤʘʥʠʝ ʥʘ ʢʘʢʠʭ-ʥʠʙʫʜʴ ʩʦʩʪʘʚʣʷʶʱʠʭ ʠʥʪʝʨʴʝʨʘ, 

ʚʳʜʝʣʷʷ ʠʭ. ʊʘʢ ʤʦʞʥʦ ʧʦʜʩʚʝʪʠʪʴ ʢʘʨʪʠʥʫ ʥʘ ʩʪʝʥʝ, ʢʦʣʣʝʢʮʠʶ ʥʝʙʦʣʴʰʠʭ 
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ʧʨʝʜʤʝʪʦʚ ʥʘ ʧʦʣʢʝ ʠʣʠ ʵʪʘʞʝʨʢʝ, ʥʠʰʫ ʩ ʚʘʟʦʡ ʠʣʠ ʩʢʫʣʴʧʪʫʨʦʡ. ɾʝʣʘʪʝʣʴʥʦ, 

ʯʪʦʙʳ ʧʦʜʩʚʝʪʢʘ ʙʳʣʘ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ ʚ ʪʨʠ ʨʘʟʘ ʷʨʯʝ ʦʢʨʫʞʘʶʱʝʛʦ ʦʩʚʝʱʝʥʠʷ, 

ʯʪʦʙʳ ʚʳʜʝʣʷʪʴ ʪʝ ʯʝʨʪʳ ʠʥʪʝʨʴʝʨʘ, ʥʘ ʢʦʪʦʨʳʝ ʦʥʘ ʥʘʧʨʘʚʣʝʥʘ. 

 

ʈʘʙʦʯʝʝ ʦʩʚʝʱʝʥʠʝ ʥʘʧʨʘʚʣʝʥʦ ʥʘ ʦʧʨʝʜʝʣʝʥʥʫʶ ʦʙʣʘʩʪʴ, ʯʪʦʙʳ ʦʙʣʝʛʯʠʪʴ 

ʚʳʧʦʣʥʝʥʠʝ ʟʘʜʘʯ, ʪʨʝʙʫʶʱʠʭ ʪʦʯʥʦʩʪʠ ʠ ʥʘʧʨʷʞʝʥʠʷ ʟʨʝʥʠʷ, ʥʘʧʨʠʤʝʨ, ʰʠʪʴʷ, 

ʯʪʝʥʠʷ, ʨʠʩʦʚʘʥʠʷ. ʉʚʝʪ ʜʦʣʞʝʥ ʙʳʪʴ ʜʦʩʪʘʪʦʯʥʦ ʷʨʢʠʤ, ʯʪʦʙʳ ʧʨʝʜʦʪʚʨʘʪʠʪʴ 

ʙʳʩʪʨʦʝ ʫʪʦʤʣʝʥʠʝ ʛʣʘʟ. ʂʨʦʤʝ ʪʦʛʦ, ʞʝʣʘʪʝʣʴʥʦ, ʯʪʦʙʳ ʥʘ ʨʘʙʦʯʝʡ ʧʦʚʝʨʭʥʦʩʪʠ 

ʩʚʝʪʠʣʴʥʠʢ ʥʝ ʩʦʟʜʘʚʘʣ ʦʪʚʣʝʢʘʶʱʠʭ ʙʣʠʢʦʚ ʠ ʪʝʥʝʡ. ʈʘʙʦʯʝʝ ʦʩʚʝʱʝʥʠʝ ʤʦʞʝʪ 

ʙʳʪʴ ʚʩʪʨʦʝʥʥʳʤ, ʥʘʧʨʠʤʝʨ, ʧʦʜ ʥʘʚʝʩʥʳʤʠ ʰʢʘʬʘʤʠ ʥʘ ʢʫʭʥʝ, ʯʪʦʙʳ ʦʙʣʝʛʯʠʪʴ 

ʧʨʠʛʦʪʦʚʣʝʥʠʝ ʧʠʱʠ. ʈʘʩʧʨʦʩʪʨʘʥʝʥʳ ʪʘʢʞʝ ʩʚʝʪʠʣʴʥʠʢʠ, ʢʦʪʦʨʳʝ ʜʣʷ ʫʜʦʙʩʪʚʘ 

ʤʦʞʥʦ ʬʠʢʩʠʨʦʚʘʪʴ ʚ ʨʘʟʥʳʭ ʧʦʣʦʞʝʥʠʷʭ, ʥʘʧʨʠʤʝʨ, ʥʘʩʪʦʣʴʥʳʝ ʣʘʤʧʳ ʩ 

ʨʝʛʫʣʠʨʫʝʤʳʤʠ ʢʨʦʥʰʪʝʡʥʘʤʠ. 
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ɼʝʢʦʨʘʪʠʚʥʦʝ ʦʩʚʝʱʝʥʠʝ ʧʨʝʜʩʪʘʚʣʝʥʦ ʩʚʝʪʠʣʴʥʠʢʘʤʠ, ʢʦʪʦʨʳʝ ʚʳʙʠʨʘʶʪ 

ʙʣʘʛʦʜʘʨʷ ʠʭ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʤʫ ʠʣʠ ʠʥʪʨʠʛʫʶʱʝʤʫ ʚʥʝʰʥʝʤʫ ʚʠʜʫ. ʕʪʦ ʤʦʛʫʪ ʙʳʪʴ 

ʙʨʘ ʚ ʚʠʜʝ ʧʦʜʩʚʝʯʥʠʢʦʚ, ʩʪʠʣʴʥʳʝ ʵʢʩʪʨʘʚʘʛʘʥʪʥʳʝ ʣʶʩʪʨʳ, ʛʠʨʣʷʥʜʳ ʜʣʷ 

ʚʝʯʝʨʠʥʦʢ. ʆʩʥʦʚʥʘʷ ʟʘʜʘʯʘ ʜʝʢʦʨʘʪʠʚʥʳʭ ʩʚʝʪʠʣʴʥʠʢʦʚ ï ʫʢʨʘʩʠʪʴ ʧʦʤʝʱʝʥʠʝ, ʘ ʥʝ 

ʩʦʟʜʘʪʴ ʷʨʢʦʝ ʦʩʚʝʱʝʥʠʝ. 
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ɺʣʠʷʥʠʝ ʩʚʝʪʘ ʥʘ ʵʤʦʮʠʠ ʠ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʣʶʜʝʡ ʧʨʠʦʙʨʝʪʘʝʪ ʚʩʝ 

ʙʦʣʴʰʝʝ ʟʥʘʯʝʥʠʝ ʚ ʥʘʰʝʤ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʛʦʨʦʜʩʢʦʤ ʦʙʱʝʩʪʚʝ. ʀʩʩʣʝʜʦʚʘʥʠʷ 

ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʥʝʜʦʩʪʘʪʦʢ ʦʩʚʝʱʝʥʠʷ ʚʣʠʷʝʪ ʥʘ ʭʠʤʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ ʚ ʤʦʟʛʫ, 

ʚʳʟʳʚʘʷ ʫʩʪʘʣʦʩʪʴ. ʃʶʜʠ, ʧʨʦʚʦʜʷʱʠʝ ʙʦʣʴʰʫʶ ʯʘʩʪʴ ʚʨʝʤʝʥʠ ʥʘ ʦʪʢʨʳʪʦʤ 

ʚʦʟʜʫʭʝ, ʟʥʘʯʠʪʝʣʴʥʦ ʤʝʥʴʰʝ ʦʬʠʩʥʳʭ ʨʘʙʦʪʥʠʢʦʚ ʟʘʚʠʩʷʪ ʦʪ ʢʘʯʝʩʪʚʘ 

ʚʥʫʪʨʝʥʥʝʛʦ ʦʩʚʝʱʝʥʠʷ ʧʦʤʝʱʝʥʠʡ. ɽʩʣʠ ʞʝ ʯʝʣʦʚʝʢ ʚʳʥʫʞʜʝʥ ʧʨʦʚʦʜʠʪʴ 

ʚʦʩʴʤʠʯʘʩʦʚʦʡ ʨʘʙʦʯʠʡ ʜʝʥʴ ʚ ʢʦʤʥʘʪʝ, ʛʜʝ ʠʥʦʛʜʘ ʠ ʦʢʦʥ ʥʝʪ, ʫ ʥʝʛʦ ʤʦʛʫʪ 

ʥʘʯʘʪʴʩʷ ʧʨʦʙʣʝʤʳ ʩʦ ʟʜʦʨʦʚʴʝʤ. 

ɿʘʜʘʯʘ ʜʠʟʘʡʥʝʨʘ ï ʩʦʟʜʘʪʴ ʙʘʣʘʥʩ ʨʘʟʥʳʭ ʚʠʜʦʚ ʦʩʚʝʱʝʥʠʷ ʠ ʨʘʩʩʯʠʪʘʪʴ ʠʭ 

ʷʨʢʦʩʪʴ ʠ ʮʚʝʪʦʚʫʶ ʪʝʤʧʝʨʘʪʫʨʫ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ ʩʚʝʪ ʚ ʣʶʙʦʤ ʧʦʤʝʱʝʥʠʠ, 

ʧʨʝʜʥʘʟʥʘʯʝʥʥʦʤ ʢʘʢ ʜʣʷ ʨʘʙʦʪʳ, ʪʘʢ ʠ ʜʣʷ ʦʪʜʳʭʘ, ʦʪʚʝʯʘʣ ʧʦʪʨʝʙʥʦʩʪʷʤ ʯʝʣʦʚʝʢʘ. 
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ɺʠʜʳ ʩʦʚʨʝʤʝʥʥʳʭ ʩʚʝʪʠʣʴʥʠʢʦʚ 

 

ʆʜʥʠʤ ʠʟ ʥʝʦʪʲʝʤʣʝʤʳʭ ʘʪʨʠʙʫʪʦʚ ʣʶʙʦʛʦ ʩʦʚʨʝʤʝʥʥʦʛʦ ʧʦʤʝʱʝʥʠʷ 

ʷʚʣʷʶʪʩʷ ʩʚʝʪʠʣʴʥʠʢʠ. ɺʦ-ʧʝʨʚʳʭ, ʦʥʠ ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʩʦʟʜʘʥʠʷ ʜʦʣʞʥʦʛʦ 

ʫʨʦʚʥʷ ʦʩʚʝʱʝʥʠʷ ʚ ʧʦʤʝʱʝʥʠʠ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʠʪʫʘʮʠʠ, ʚʨʝʤʝʥʠ ʩʫʪʦʢ ʠ 

ʧʦʞʝʣʘʥʠʡ ʧʦʣʴʟʦʚʘʪʝʣʷ. ɺʦ-ʚʪʦʨʳʭ, ʵʪʦ ʧʦʣʥʦʮʝʥʥʳʡ ʵʣʝʤʝʥʪ ʜʝʢʦʨʘ, ʢʦʪʦʨʳʡ 

ʧʦʟʚʦʣʷʝʪ ʧʨʘʚʠʣʴʥʦ ʨʘʩʩʪʘʚʠʪʴ ʘʢʮʝʥʪʳ, ʧʦʜʯʝʨʢʥʫʪʴ ʠʥʜʠʚʠʜʫʘʣʴʥʦʩʪʴ 

ʧʦʤʝʱʝʥʠʷ, ʫʪʦʥʯʝʥʥʳʡ ʚʢʫʩ ʚʣʘʜʝʣʴʮʝʚ. 

ʉʦʚʨʝʤʝʥʥʳʡ ʨʳʥʦʢ ʚ ʙʫʢʚʘʣʴʥʦʤ ʩʤʳʩʣʝ ʩʣʦʚʘ ʠʟʦʙʠʣʫʝʪ ʤʥʦʛʦʦʙʨʘʟʠʝʤ 

ʚʠʜʦʚ ʩʚʝʪʠʣʴʥʠʢʦʚ, ʢʘʞʜʳʡ ʠʟ ʥʠʭ ʠʤʝʝʪ ʩʚʦʠ ʦʩʦʙʝʥʥʦʩʪʠ, ʘʢʪʫʘʣʝʥ ʢ 

ʧʨʠʤʝʥʝʥʠʶ ʚ ʪʝʭ ʠʣʠ ʠʥʳʭ ʩʣʫʯʘʷʭ. ʈʘʩʩʤʦʪʨʠʤ ʚʠʜʳ ʩʦʚʨʝʤʝʥʥʳʭ ʩʚʝʪʠʣʴʥʠʢʦʚ, 

ʠʭ ʦʩʦʙʝʥʥʦʩʪʠ, ʧʨʝʠʤʫʱʝʩʪʚʘ ʙʦʣʝʝ ʜʝʪʘʣʴʥʦ. 
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ʃʶʙʦʡ ʩʚʝʪʠʣʴʥʠʢ, ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʚʠʜʘ, ʨʘʟʤʝʨʦʚ, ʤʝʩʪʘ ʫʩʪʘʥʦʚʢʠ ʩʦʩʪʦʠʪ ʠʟ 

ʜʚʫʭ ʦʩʥʦʚʥʳʭ ʯʘʩʪʝʡ ï ʵʪʦ ʘʨʤʘʪʫʨʘ ʠ ʵʣʝʢʪʨʠʯʝʩʢʘʷ ʣʘʤʧʘ (ʠʣʠ ʥʝʩʢʦʣʴʢʦ ʣʘʤʧ). 

ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ ʘʨʤʘʪʫʨʘ ʩʚʝʪʠʣʴʥʠʢʘ ʩʦʩʪʦʠʪ ʠʟ ʧʘʪʨʦʥʘ ʜʣʷ ʢʨʝʧʣʝʥʠʷ ʣʘʤʧʳ, 

ʦʪʨʘʞʘʪʝʣʷ (ʦʥ ʢʦʥʮʝʥʪʨʠʨʫʝʪ ʧʦʪʦʢʠ ʩʚʝʪʘ, ʥʘʧʨʘʚʣʷʷ ʠʭ ʚ ʥʫʞʥʦʝ ʨʫʩʣʦ), ʧʣʘʬʦʥʘ 

(ʦʥ ʨʘʩʩʝʠʚʘʝʪ ʩʚʝʪ, ʠ ʯʪʦ ʛʣʘʚʥʦʝ ʧʨʠʜʘʝʪ ʦʩʚʝʱʝʥʠʶ ʨʘʚʥʦʤʝʨʥʦʩʪʴ), ʢʦʨʧʫʩʘ, 

ʢʦʪʦʨʳʡ ʦʙʲʝʜʠʥʷʝʪ ʚʩʝ ʵʣʝʤʝʥʪʳ, ʩʢʨʝʧʣʷʷ ʠʭ ʤʝʞʜʫ ʩʦʙʦʡ, ʢʨʝʧʣʝʥʠʷ ʠ 

ʫʩʪʨʦʡʩʪʚʘ, ʚ ʢʦʪʦʨʦʝ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚʚʦʜ ʵʣʝʢʪʨʦʧʨʦʚʦʜʦʚ ʧʨʠ ʧʦʜʩʦʝʜʠʥʝʥʠʠ. 

ʇʘʪʨʦʥ ʜʣʷ ʢʨʝʧʣʝʥʠʷ ʣʘʤʧʳ ï ʦʙʷʟʘʪʝʣʴʥʳʡ ʚ ʣʶʙʦʤ ʩʚʝʪʠʣʴʥʠʢʝ ʵʣʝʤʝʥʪ, 

ʢʦʪʦʨʳʡ ʤʦʞʝʪ ʙʳʪʴ ʠʟʛʦʪʦʚʣʝʥ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʠʟ ʦʛʥʝʩʪʦʡʢʠʭ ʠ 

ʵʣʝʢʪʨʦʙʝʟʦʧʘʩʥʳʭ ʤʘʪʝʨʠʘʣʦʚ (ʤʝʪʘʣʣ, ʬʘʨʬʦʨ, ʦʛʥʝʩʪʦʡʢʘʷ ʧʣʘʩʪʤʘʩʩʘ). 

ʉʦʚʨʝʤʝʥʥʳʝ ʧʨʦʠʟʚʦʜʠʪʝʣʠ ʩʚʝʪʠʣʴʥʠʢʦʚ ʠ ʣʘʤʧ ʠʩʧʦʣʴʟʫʶʪ ʚ ʩʚʦʝʡ ʧʨʦʜʫʢʮʠʠ 

ʧʘʪʨʦʥʳ, ʚ ʢʦʪʦʨʳʭ ʛʠʣʴʟʘ ʮʦʢʦʣʷ ʣʘʤʧʳ ʠ ʪʦʢʦʧʨʦʚʦʜʷʱʠʝ ʧʦʚʝʨʭʥʦʩʪʠ ʩʘʤʦʛʦ 

ʧʘʪʨʦʥʘ ʥʝ ʩʦʝʜʠʥʷʶʪʩʷ ʜʦ ʪʝʭ ʧʦʨ, ʧʦʢʘ ʣʘʤʧʘ ʥʝ ʙʫʜʝʪ ʚʢʨʫʯʝʥʘ ʜʦ ʢʦʥʮʘ ʚ 

ʧʘʪʨʦʥ. 
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ɸʥʘʣʦʛʠʯʥʳʤ ʦʙʨʘʟʦʤ ʠʟ ʦʛʥʝʩʪʦʡʢʠʭ ʤʘʪʝʨʠʘʣʦʚ ʠʟʛʦʪʘʚʣʠʚʘʝʪʩʷ ʠ 

ʦʪʨʘʞʘʪʝʣʴ ʩʚʝʪʠʣʴʥʠʢʘ, ʵʪʦ ʦʜʥʦ ʠʟ ʦʙʷʟʘʪʝʣʴʥʳʭ ʫʩʣʦʚʠʡ ʜʦʣʛʦʚʝʯʥʦʩʪʠ ʠ 

ʧʨʦʯʥʦʩʪʠ ʜʘʥʥʦʛʦ ʵʣʝʤʝʥʪʘ. ɺʥʫʪʨʝʥʥʷʷ ʧʦʚʝʨʭʥʦʩʪʴ ʦʪʨʘʞʘʪʝʣʷ, ʢʘʢ ʧʨʘʚʠʣʦ, 

ʟʝʨʢʘʣʴʥʘʷ, ʩʚʝʪʣʘʷ, ʙʝʟ ʜʝʬʝʢʪʦʚ, ʤʦʞʝʪ ʙʳʪʴ ʛʣʘʜʢʦʡ ʠʣʠ ʷʯʝʠʩʪʦʡ, ʵʪʦ ʧʦʟʚʦʣʷʝʪ 

ʧʨʠʜʘʪʴ ʦʪʨʘʞʘʝʤʦʤʫ ʩʚʝʪʫ ʨʘʚʥʦʤʝʨʥʦʩʪʠ. 

 

ʏʪʦ ʢʘʩʘʝʪʩʷ ʪʘʢʦʛʦ ʵʣʝʤʝʥʪʘ ʚ ʢʦʥʩʪʨʫʢʮʠʠ ʩʚʝʪʠʣʴʥʠʢʦʚ, ʢʘʢ ʧʣʘʬʦʥ, ʪʦ ʢ 

ʥʝʤʫ ʧʨʝʜʲʷʚʣʷʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʪʨʝʙʦʚʘʥʠʷ: ʧʨʦʯʥʦʩʪʴ, ʚʳʩʦʢʘʷ ʩʧʦʩʦʙʥʦʩʪʴ 

ʧʨʦʧʫʩʢʘʪʴ ʩʚʝʪ, ʵʪʦ ʧʦʟʚʦʣʠʪ ʵʢʦʥʦʤʠʪʴ ʥʘ ʵʥʝʨʛʦʟʘʪʨʘʪʘʭ. ʆʩʥʦʚʥʦʝ ʥʘʟʥʘʯʝʥʠʝ 

ʧʣʘʬʦʥʘ ï ʟʘʱʠʪʘ ʣʘʤʧʳ ʦʪ ʧʦʚʨʝʞʜʝʥʠʷ, ʨʘʩʩʝʠʚʘʥʠʝ ʠ ʩʤʷʛʯʝʥʠʝ ʧʦʪʦʢʦʚ ʩʚʝʪʘ. 

ʂʦʨʧʫʩ ʩʚʝʪʠʣʴʥʠʢʘ ï ʵʪʦ ʪʦʪ ʵʣʝʤʝʥʪ, ʢʦʪʦʨʳʡ ʧʨʠʟʚʘʥ ʦʙʝʩʧʝʯʠʚʘʪʴ 

ʧʨʦʯʥʦʩʪʴ ʚʩʝʡ ʢʦʥʩʪʨʫʢʮʠʠ, ʘ ʪʘʢʞʝ ʫʜʦʙʩʪʚʦ ʧʨʠ ʝʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʠ. ʆʩʦʙʝʥʥʦ 

ʵʪʦʪ ʬʘʢʪʦʨ ʚʘʞʝʥ ʜʣʷ ʥʘʩʪʦʣʴʥʳʭ ʩʚʝʪʠʣʴʥʠʢʦʚ, ʢ ʢʦʨʧʫʩʘʤ ʢʦʪʦʨʳʭ, ʢʘʢ ʧʨʘʚʠʣʦ, 

ʧʨʝʜʲʷʚʣʷʶʪʩʷ ʚʳʩʦʢʠʝ ʪʨʝʙʦʚʘʥʠʷ. 
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ʊʘʢ, ʢʨʝʧʣʝʥʠʝ ʩʚʝʪʠʣʴʥʠʢʘ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʜʦʣʞʥʦ ʦʙʝʩʧʝʯʠʚʘʪʴ 

ʥʘʜʝʞʥʦʩʪʴ ʨʘʟʤʝʱʝʥʠʷ ʩʚʝʪʠʣʴʥʠʢʘ ʚ ʣʶʙʦʤ ʤʝʩʪʝ, ʥʘ ʣʶʙʦʡ ʧʦʚʝʨʭʥʦʩʪʠ. ʆʥʦ 

ʜʦʣʞʥʦ ʙʳʪʴ ʥʘʜʝʞʥʳʤ, ʧʨʦʯʥʳʤ ʠ ʦʜʥʦʚʨʝʤʝʥʥʦ ʧʨʦʩʪʳʤ. 

ɺ ʮʝʣʦʤ, ʦʙʱʠʡ ʚʥʝʰʥʠʡ ʚʠʜ ʩʚʝʪʠʣʴʥʠʢʘ ʚʥʝ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʝʛʦ ʪʠʧʘ 

ʜʦʣʞʝʥ ʙʳʪʴ ʘʢʢʫʨʘʪʥʳʤ, ʧʨʠʚʣʝʢʘʪʝʣʴʥʳʤ, ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʧʦ ʩʪʠʣʶ ʢʘʢ ʦʙʱʝʤʫ 

ʦʬʦʨʤʣʝʥʠʶ ʧʦʤʝʱʝʥʠʷ, ʚ ʢʦʪʦʨʦʤ ʧʣʘʥʠʨʫʝʪʩʷ ʫʩʪʘʥʦʚʢʘ, ʪʘʢ ʠ ʚʠʜʫ ʧʦʚʝʨʭʥʦʩʪʠ, 

ʥʘ ʢʦʪʦʨʳʡ ʙʫʜʝʪ ʢʨʝʧʠʪʴʩʷ ʜʘʥʥʳʡ ʩʚʝʪʠʣʴʥʠʢ. 

 

ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʩʚʝʪʠʣʴʥʠʢʦʚ 

ʂʣʘʩʩʠʬʠʢʘʮʠʷ ï ʵʪʦ ʚʳʜʝʣʝʥʠʝ ʚ ʛʨʫʧʧʳ ʧʦ ʪʝʤ ʠʣʠ ʠʥʳʤ ʧʨʠʟʥʘʢʘʤ. ʏʪʦ 

ʢʘʩʘʝʪʩʷ ʩʦʚʨʝʤʝʥʥʳʭ ʩʚʝʪʠʣʴʥʠʢʦʚ, ʪʦ ʦʥʠ ʤʦʛʫʪ ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʪʴʩʷ ʧʦ ʪʘʢʠʤ 

ʧʨʠʟʥʘʢʘʤ, ʢʘʢ: 

1. ɺʠʜ ʩʦʟʜʘʚʘʝʤʦʛʦ ʦʩʚʝʱʝʥʠʷ (ʙʳʪʦʚʳʝ ʠʣʠ ʜʝʢʦʨʘʪʠʚʥʳʝ ʩʚʝʪʠʣʴʥʠʢʠ): 

¶ ʙʳʪʦʚʳʝ ʠʣʠ ʜʝʢʦʨʘʪʠʚʥʳʝ; 
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¶ ʥʘʧʨʘʚʣʝʥʥʦʛʦ ʠʣʠ ʨʘʩʩʝʷʥʥʦʛʦ ʦʩʚʝʱʝʥʠʷ; 

¶ ʦʙʱʝʛʦ ʠʣʠ ʤʝʩʪʥʦʛʦ ʦʩʚʝʱʝʥʠʷ; 

¶ ʦʪʨʘʞʝʥʥʦʛʦ ʠʣʠ ʧʨʷʤʦʛʦ ʦʩʚʝʱʝʥʠʷ. 

 

2. ɺʠʜ ʠʩʧʦʣʴʟʫʝʤʳʭ ʚ ʩʚʝʪʠʣʴʥʠʢʝ ʣʘʤʧ: 

¶ ʩʚʝʪʠʣʴʥʠʢʠ ʩ ʣʘʤʧʘʤʠ ʥʘʢʘʣʠʚʘʥʠʷ; 

¶ ʩ ʣʶʤʠʥʝʩʮʝʥʪʥʳʤʠ ʣʘʤʧʘʤʠ; 

¶ ʩ ʛʘʣʦʛʝʥʥʳʤʠ ʣʘʤʧʘʤʠ; 

¶ ʩʦ ʩʚʝʪʦʜʠʦʜʥʳʤʠ ʣʘʤʧʘʤʠ; 

¶ ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʝ ʚʘʨʠʘʥʪʳ. 
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3. ʄʝʩʪʦ ʟʘʢʨʝʧʣʝʥʠʷ ʩʚʝʪʠʣʴʥʠʢʦʚ: 

¶ ʥʘʩʪʝʥʥʳʝ; 

¶ ʧʦʪʦʣʦʯʥʳʝ; 

¶ ʥʘʩʪʦʣʴʥʳʝ; 

¶ ʥʘʧʦʣʴʥʳʝ; 

¶ ʩ ʧʨʦʠʟʚʦʣʴʥʳʤ ʤʝʩʪʦʤ ʟʘʢʨʝʧʣʝʥʠʷ. 

 

http://electrik.info/main/lighting/
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ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ ʩʚʝʪʠʣʴʥʠʢʠ ʧʦʪʦʣʦʯʥʦʛʦ ʪʠʧʘ ʧʦʜʨʘʟʜʝʣʷʶʪʩʷ ʧʦ ʩʧʦʩʦʙʫ 

ʢʨʝʧʣʝʥʠʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʦʚʝʨʭʥʦʩʪʠ ʧʦʪʦʣʢʘ ʥʘ ʚʩʪʨʦʝʥʥʳʝ, ʧʦʜʚʝʩʥʳʝ, 

ʧʨʠʧʦʚʝʨʭʥʦʩʪʥʳʝ. 

ʊʘʢʞʝ ʩʪʦʠʪ ʟʥʘʪʴ ʠ ʦʙʷʟʘʪʝʣʴʥʦ ʫʯʠʪʳʚʘʪʴ ʪʦʪ ʬʘʢʪ, ʯʪʦ ʢʦʥʩʪʨʫʢʮʠʷ ʣʶʙʦʛʦ 

ʩʚʝʪʠʣʴʥʠʢʘ ʠʟʥʘʯʘʣʴʥʦ ʨʘʩʩʯʠʪʘʥʘ ʥʘ ʧʨʠʤʝʥʝʥʠʝ ʣʘʤʧ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʪʠʧʘ ʠ 

ʤʦʱʥʦʩʪʠ. ʉʪʦʠʪ ʧʨʠʜʝʨʞʠʚʘʪʴʩʷ ʵʪʠʭ ʧʘʨʘʤʝʪʨʦʚ ʠ ʫʩʪʘʥʘʚʣʠʚʘʪʴ ʚ ʩʚʝʪʠʣʴʥʠʢ 

ʪʦʣʴʢʦ ʣʘʤʧʳ, ʢʦʪʦʨʳʝ ʥʝ ʧʨʦʪʠʚʦʨʝʯʘʪ ʧʨʠʚʝʜʝʥʥʳʤ ʧʨʦʠʟʚʦʜʠʪʝʣʝʤ ʩʚʝʪʠʣʴʥʠʢʘ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ ʠ ʨʝʢʦʤʝʥʜʘʮʠʷʤ. ʕʪʦ ʧʦʟʚʦʣʠʪ ʠʟʙʝʞʘʪʴ ʧʦʨʯʠ ʠ ʩʫʱʝʩʪʚʝʥʥʦ 

ʧʨʦʜʣʠʪʴ ʩʨʦʢ ʧʦʣʝʟʥʦʡ ʩʣʫʞʙʳ ʩʚʝʪʠʣʴʥʠʢʘ. 

ɸʥʘʣʦʛʠʯʥʦ ʤʦʞʥʦ ʩʢʘʟʘʪʴ ʠ ʧʨʦ ʩʫʤʤʘʨʥʫʶ ʤʦʱʥʦʩʪʴ ʩʚʝʪʠʣʴʥʠʢʦʚ, ʢʦʪʦʨʘʷ 

ʥʝ ʜʦʣʞʥʘ ʧʨʝʚʳʰʘʪʴ ʨʝʢʦʤʝʥʜʦʚʘʥʥʳʝ ʧʦʢʘʟʘʥʠʷ ʠ ʠʭ ʧʨʝʜʝʣʳ, ʵʪʦ ʧʦʟʚʦʣʠʪ 

ʠʟʙʝʞʘʪʴ ʧʝʨʝʛʨʫʟʦʢ ʧʨʦʚʦʜʢʠ ʠ ʥʘʨʫʰʝʥʠʷ ʵʣʝʤʝʥʪʘʨʥʳʭ ʧʨʘʚʠʣ ʧʦʞʘʨʥʦʡ 

ʙʝʟʦʧʘʩʥʦʩʪʠ. 

http://electrik.info/main/lighting/
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ɼʝʩʷʪʴ ʩʦʚʨʝʤʝʥʥʳʭ ʪʝʥʜʝʥʮʠʡ ʚ ʦʩʚʝʱʝʥʠʠ ʠʥʪʝʨʴʝʨʘ 

1. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʤʥʦʛʦʫʨʦʚʥʝʚʦʛʦ ʦʩʚʝʱʝʥʠʷ 
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ɽʱʝ ʥʝʜʘʚʥʦ ʥʦʨʤʦʡ ʚ ʦʩʚʝʱʝʥʠʠ ʠʥʪʝʨʴʝʨʘ ʙʳʣʦ ʥʘʣʠʯʠʝ ʚ ʢʦʤʥʘʪʝ ʚʩʝʛʦ 1-

2-ʭ ʩʚʝʪʠʣʴʥʠʢʦʚ. ʉʦʚʨʝʤʝʥʥʦʝ ʦʩʚʝʱʝʥʠʝ ʞʠʣʳʭ ʧʦʤʝʱʝʥʠʡ ʦʙʳʯʥʦ 

ʚʳʩʪʨʘʠʚʘʝʪʩʷ ʩʨʘʟʫ ʧʦ ʥʝʩʢʦʣʴʢʠʤ ʫʨʦʚʥʷʤ. 

ɺʝʟʜʝ ʧʨʠʩʫʪʩʪʚʫʝʪ ʚʝʨʭʥʠʡ ʩʚʝʪ, ʩʚʝʪ ʦʪ ʥʘʩʪʝʥʥʳʭ ʩʚʝʪʠʣʴʥʠʢʦʚ, ʩʚʝʪ ʥʘ 

ʫʨʦʚʥʝ ʧʦʣʘ, ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʫʨʦʚʥʠ ʩ ʧʦʜʩʚʝʪʢʦʡ ʨʘʟʣʠʯʥʳʭ ʢʘʨʪʠʥ ʠ ʵʣʝʤʝʥʪʦʚ 

ʠʥʪʝʨʴʝʨʘ, ʪ.ʝ. ʩʫʱʝʩʪʚʫʝʪ ʷʚʥʘʷ ʪʝʥʜʝʥʮʠʷ ʚ ʦʩʚʝʱʝʥʠʠ ʩʦʚʨʝʤʝʥʥʳʭ ʠʥʪʝʨʴʝʨʦʚ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʷʨʫʩʥʦʝ (ʤʥʦʛʦʫʨʦʚʥʝʚʦʝ) ʨʘʩʧʦʣʦʞʝʥʠʝ ʠʩʪʦʯʥʠʢʦʚ ʩʚʝʪʘ. ʕʪʦ 

ʧʦʟʚʦʣʷʝʪ ʩʦʭʨʘʥʠʪʴ ʧʨʠ ʦʩʚʝʱʝʥʠʠ ʪʨʝʭʤʝʨʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ʢʦʤʥʘʪʳ, ʚʠʟʫʘʣʴʥʦ 

ʧʦʜʯʝʨʢʥʫʪʴ ʛʣʫʙʠʥʫ ʠ ʫʶʪ. 

ʉ ʧʦʤʦʱʴʶ ʤʥʦʛʦʫʨʦʚʥʝʚʦʛʦ ʦʩʚʝʱʝʥʠʷ ʢʦʤʥʘʪʘ ʩʪʘʥʦʚʠʪʩʷ ʙʦʣʝʝ 

ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ. ʊʘʢʦʝ ʦʩʚʝʱʝʥʠʝ ʧʦʟʚʦʣʷʝʪ ʣʝʛʢʦ  ʧʨʝʦʙʨʘʟʦʚʳʚʘʪʴ ʧʨʦʩʪʨʘʥʩʪʚʦ 

ʠ ʧʦʣʫʯʘʪʴ ʨʘʟʥʳʝ ʵʬʬʝʢʪʳ ʧʨʠ ʚʢʣʶʯʝʥʠʠ ʠ ʦʪʢʣʶʯʝʥʠʠ ʦʪʜʝʣʴʥʳʭ ʠʩʪʦʯʥʠʢʦʚ 

ʩʚʝʪʘ. 

2. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʥʠʞʥʝʛʦ ʩʚʝʪʘ ʦʪ ʩʚʝʪʠʣʴʥʠʢʦʚ, ʚʩʪʨʦʝʥʥʳʭ ʚ ʧʦʣ 

ʆʯʝʥʴ ʤʦʜʥʦ ʩʪʘʣʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʪʘʢʠʝ ʩʚʝʪʠʣʴʥʠʢʠ ʜʣʷ ʧʦʜʩʚʝʪʢʠ ʢʘʢʠʭ-ʪʦ 

ʢʦʥʢʨʝʪʥʳʭ ʧʨʝʜʤʝʪʦʚ ʠʣʠ ʚʝʨʪʠʢʘʣʴʥʳʭ ʧʦʚʝʨʭʥʦʩʪʝʡ. ʉʚʝʪ ʠʜʝʪ ʩʥʠʟʫ ʠ ʵʪʦ ʩʘʤʦ 

ʧʦ ʩʝʙʝ ʫʞʝ ʥʝʦʙʳʯʥʦ ʠ ʦʯʝʥʴ ʢʨʘʩʠʚʦ. ʈʘʟʤʝʱʝʥʠʝ ʩʚʝʪʠʣʴʥʠʢʦʚ ʚ ʧʦʣʫ ʧʦʟʚʦʣʷʝʪ 

ʩʦʟʜʘʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ ʷʨʫʩ ʚ ʦʩʚʝʱʝʥʠʠ. 
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ɽʩʪʝʩʪʚʝʥʥʦ, ʯʪʦ ʧʨʦʩʪʦ ʧʦʥʘʩʪʘʚʠʪʴ ʩʚʝʪʠʣʴʥʠʢʦʚ ʚ ʧʦʣʫ ʛʜʝ ʧʦʧʘʣʦ ʥʝ 

ʜʦʩʪʘʪʦʯʥʦ.  ʅʫʞʥʦ ʚʩʝ ʧʨʦʜʫʤʘʪʴ ʠ ʧʨʦʩʯʠʪʘʪʴ, ʘ ʝʱʝ ʟʘʨʘʥʝʝ ʯʝʪʢʦ ʧʨʝʜʩʪʘʚʣʷʪʴ 

ʩʝʙʝ ʢʦʥʯʝʥʳʡ ʨʝʟʫʣʴʪʘʪ ʪʦʛʦ, ʢʘʢʦʡ ʵʬʬʝʢʪ ʚʳ ʭʦʪʠʪʝ ʧʦʣʫʯʠʪʴ ʩ ʧʦʤʦʱʴʶ ʪʘʢʦʛʦ 

ʥʝʦʙʳʯʥʦʛʦ ʠ ʪʝʭʥʠʯʝʩʢʠ ʩʣʦʞʥʦʛʦ ʨʘʟʤʝʱʝʥʠʷ ʩʚʝʪʠʣʴʥʠʢʦʚ. ɼʣʷ ʵʪʠʭ ʮʝʣʝʡ 

ʞʝʣʘʪʝʣʴʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʚʝʪʦʜʠʦʜʥʳʝ ʩʚʝʪʠʣʴʥʠʢʠ, ʪʘʢ ʢʘʢ ʦʥʠ ʥʝ ʥʘʛʨʝʚʘʶʪʩʷ ʠ 

ʠʟʣʫʯʘʶʪ ʜʦʩʪʘʪʦʯʥʦ ʷʨʢʠʡ ʩʚʝʪ. 

 

 

 

 

http://electrik.info/main/lighting/


66 

 ʇʨʦ ʦʩʚʝʱʝʥʠʝ ʥʘ ʕʣʝʢʪʨʠʢ ʀʥʬʦ ï http://electrik.info/main/lighting/  

3. ɸʢʪʠʚʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʚʝʪʦʜʠʦʜʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʩʚʝʪʘ 

 

ʂʘʢ ʢʦʛʜʘ-ʪʦ ʩʢʘʟʘʣ ʦʜʠʥ ʠʟʚʝʩʪʥʳʡ ʩʚʝʪʦʪʝʭʥʠʢ: "ʉʢʦʨʦ ʚʩʝ ʦʩʚʝʱʝʥʠʝ ʙʫʜʝʪ 

ʩʚʝʪʦʜʠʦʜʥʳʤ".  ʉʚʝʪʦʜʠʦʜʥʘʷ ʪʝʭʥʦʣʦʛʠʷ ʩʪʘʥʦʚʠʪʩʷ ʚʩʝ ʙʦʣʝʝ ʧʦʧʫʣʷʨʥʦʡ ʚ ʤʠʨʝ 

ʦʩʚʝʱʝʥʠʷ, ʩʚʝʪʦʜʠʦʜʥʳʝ ʩʚʝʪʠʣʴʥʠʢʠ ʩʪʘʣʠ ʛʣʘʚʥʳʤʠ ʜʝʡʩʪʚʫʶʱʠʤʠ ʣʠʮʘʤʠ ʚ 

ʢʘʪʘʣʦʛʘʭ ʘʙʩʦʣʶʪʥʦʛʦ ʙʦʣʴʰʠʥʩʪʚʘ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʩʚʝʪʦʪʝʭʥʠʯʝʩʢʦʡ ʧʨʦʜʫʢʮʠʠ, 

ʧʨʠʩʫʪʩʪʚʫʶʪ ʥʘ ʙʦʣʴʰʠʥʩʪʚʝ ʚʳʩʪʘʚʦʢ ʠ ʚʩʝ ʯʘʱʝ ʚ ʥʘʰʠʭ ʜʦʤʘʭ. ʉʚʝʪʦʜʠʦʜʥʳʝ 

ʣʘʤʧʳ ʧʦʪʨʝʙʣʷʶʪ ʦʯʝʥʴ ʤʘʣʦ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʠ ʠʤʝʶʪ ʧʨʘʢʪʠʯʝʩʢʠ ʙʝʩʢʦʥʝʯʥʳʡ 

ʩʨʦʢ ʩʣʫʞʙʳ.  

ʇʦʜʘʚʣʷʶʱʝʝ ʙʦʣʴʰʠʥʩʪʚʦ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʘʢʪʠʚʥʦ ʨʘʙʦʪʘʶʪ ʥʘʜ 

ʫʣʫʯʰʝʥʠʝʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʩʚʝʪʦʜʠʦʜʥʳʭ ʣʘʤʧ, ʙʦʣʴʰʠʝ ʩʨʝʜʩʪʚʘ ʚʢʣʘʜʳʚʘʶʪʩʷ ʚ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʚʳʩʦʢʦʵʬʬʝʢʪʠʚʥʳʭ ʦʪʨʘʞʘʪʝʣʝʡ ʜʣʷ ʤʘʢʩʠʤʠʟʘʮʠʠ ʢʦʣʠʯʝʩʪʚʘ 

ʠʟʣʫʯʘʝʤʦʛʦ ʩʚʝʪʘ. ʂʨʦʤʝ ʵʪʦʛʦ, ʠʱʫʪʩʷ ʥʦʚʳʝ ʩʧʦʩʦʙʳ ʦʪʚʦʜʘ ʪʝʧʣʘ ʦʪ 

ʩʚʝʪʦʜʠʦʜʦʚ. 
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ʇʨʦʠʟʚʦʜʠʪʝʣʠ ʦʙʥʘʨʫʞʠʣʠ, ʯʪʦ ʧʦʪʨʝʙʠʪʝʣʠ ʪʨʝʙʫʶʪ ʪʝʧʣʳʝ ʪʦʥʘ ʩʚʝʪʘ, 

ʧʨʦʩʪʦ ʠʟ-ʟʘ ʩʭʦʜʩʪʚʘ ʩ ʩʫʱʝʩʪʚʫʶʱʠʤʠ ʪʨʘʜʠʮʠʦʥʥʳʤʠ ʠʩʪʦʯʥʠʢʘʤʠ ʩʚʝʪʘ. ʇʦ 

ʵʪʦʡ ʧʨʠʯʠʥʝ, ʵʪʘ ʪʝʥʜʝʥʮʠʷ ʚʝʜʝʪ ʢ ʫʚʝʣʠʯʝʥʠʶ ʩʚʝʪʦʜʠʦʜʦʚ ʩ ʮʚʝʪʦʚʦʡ 

ʪʝʤʧʝʨʘʪʫʨʦʡ ʥʘ ʫʨʦʚʥʝ ʠʣʠ ʥʠʞʝ 2700 Á K ʠ ʠʤʝʶʱʠʤʠ ʙʦʣʝʝ ʦʜʥʦʨʦʜʥʳʡ ʩʧʝʢʪʨ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʜʦʩʪʫʧʥʳ ʩʚʝʪʦʜʠʦʜʥʳʝ ʣʘʤʧʳ ʜʣʷ ʟʘʤʝʥʳ ʣʘʤʧ 

ʥʘʢʘʣʠʚʘʥʠʷ ʜʦ 100 ɺʪ. ʉʣʝʜʫʶʱʠʤ ʰʘʛʦʤ ʙʫʜʝʪ ʩʥʠʞʝʥʠʝ ʩʪʦʠʤʦʩʪʠ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʩʚʝʪʦʜʠʦʜʥʳʭ ʣʘʤʧ, ʯʪʦ ʧʦʟʚʦʣʠʪ ʝʱʝ ʘʢʪʠʚʥʝʝ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʚʝʪʦʜʠʦʜʥʳʝ ʣʘʤʧʳ ʚ 

ʜʦʤʘʰʥʝʤ ʦʩʚʝʱʝʥʠʠ. 

4. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʩʦʚʨʝʤʝʥʥʳʭ ʩʠʩʪʝʤ ʦʩʚʝʱʝʥʠʷ ʩ ʧʦʜʚʠʞʥʳʤʠ 

ʩʚʝʪʠʣʴʥʠʢʘʤʠ 

 

ʆʜʥʦʡ ʠʟ ʩʘʤʳʭ ʠʥʪʝʨʝʩʥʳʭ ʪʝʥʜʝʥʮʠʡ ʚ ʩʚʝʪʦʜʠʟʘʡʥʝ ʠʥʪʝʨʴʝʨʦʚ ʷʚʣʷʝʪʩʷ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʨʘʟʣʠʯʥʳʭ ʩʠʩʪʝʤ ʦʩʚʝʱʝʥʠʷ, ʢʦʪʦʨʳʝ ʣʝʛʢʦ ʧʦʟʚʦʣʷʶʪ ʠʟʤʝʥʠʪʴ 

ʥʘʧʨʘʚʣʝʥʠʝ ʩʚʝʪʦʚʦʛʦ ʧʦʪʦʢʘ ʣʘʤʧ. ʊʘʢ ʚ ʤʦʜʫ ʚʦʰʣʠ ʚʩʪʨʦʝʥʥʳʝ ʠ ʧʦʜʚʝʩʥʳʝ 

ʧʦʚʦʨʦʪʥʳʝ ʩʚʝʪʠʣʴʥʠʢʠ, ʪʨʝʢʦʚʳʝ ʠ ʢʘʙʝʣʴʥʳʝ ʩʠʩʪʝʤʳ ʦʩʚʝʱʝʥʠʷ. 

http://electrik.info/main/lighting/
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ʊʘʢʠʝ ʩʚʝʪʠʣʴʥʠʢʠ ʤʦʞʥʦ ʧʦʚʦʨʘʯʠʚʘʪʴ ʚ ʣʶʙʦʤ ʥʘʧʨʘʚʣʝʥʠʠ, ʧʨʠ ʵʪʦʤ 

ʠʟʤʝʥʷʷ ʥʘʧʨʘʚʣʝʥʠʷ ʩʚʝʪʘ ʠ ʧʦʣʫʯʘʷ ʥʦʚʳʡ ʚʘʨʠʘʥʪ ʦʩʚʝʱʝʥʠʷ ʢʦʤʥʘʪʳ. 

ʕʪʠ ʥʦʚʳʝ ʪʝʭʥʠʯʝʩʢʠʝ ʨʝʰʝʥʠʷ ʧʦʟʚʦʣʷʶʪ ʟʥʘʯʠʪʝʣʴʥʦ ʨʘʩʰʠʨʠʪʴ 

ʚʦʟʤʦʞʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʦʩʚʝʱʝʥʠʷ ʚ ʧʦʤʝʱʝʥʠʷʭ, ʪʘʢ ʢʘʢ ʩ ʧʦʤʦʱʴʶ ʦʜʥʠʭ ʠ 

ʪʝʭ ʞʝ ʩʚʝʪʠʣʴʥʠʢʦʚ ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʢʘʢ ʦʙʱʝʝ ʨʘʚʥʦʤʝʨʥʦʝ, ʪʘʢ ʠ ʧʨʠ ʞʝʣʘʥʠʠ, 

ʥʘʧʨʘʚʣʝʥʥʦʝ ʦʩʚʝʱʝʥʠʝ. ʂʨʦʤʝ ʵʪʦʛʦ ʪʨʝʢʦʚʳʝ ʠ ʢʘʙʝʣʴʥʳʝ ʩʠʩʪʝʤʳ ʦʩʚʝʱʝʥʠʷ 

ʧʦʟʚʦʣʷʶʪ ʣʝʛʢʦ ʨʘʟʤʝʱʘʪʴ ʩʚʝʪʠʣʴʥʠʢʠ ʙʝʟ ʟʘʢʨʝʧʣʝʥʠʷ ʠʭ ʥʘ ʧʦʪʦʣʢʝ, ʯʪʦ ʠʥʦʛʜʘ 

ʙʳʚʘʝʪ ʜʦʚʦʣʴʥʦ ʩʣʦʞʥʦ ʩʜʝʣʘʪʴ ʚ ʧʦʤʝʱʝʥʠʷʭ ʩʦ ʩʣʦʞʥʳʤʠ ʧʦʪʦʣʢʘʤʠ. 

5. ʆʩʚʝʱʝʥʠʝ ʥʠʰ ʠ ʧʨʦʝʤʦʚ 

ʇʨʠ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʠʣʠ ʨʝʤʦʥʪʝ ʧʦʤʝʱʝʥʠʷ ʩʧʝʮʠʘʣʴʥʦ ʦʨʛʘʥʠʟʫʝʪʩʷ 

ʥʝʙʦʣʴʰʘʷ ʥʠʰʘ. ɺ ʥʝʡ ʚ ʜʘʣʴʥʝʡʰʝʤ ʨʘʟʤʝʱʘʶʪʩʷ ʚʘʟʳ ʩ ʮʚʝʪʘʤʠ, ʩʪʘʪʫʵʪʢʠ ʠʣʠ 

ʜʨʫʛʠʝ ʜʝʢʦʨʘʪʠʚʥʳʝ ʧʨʝʜʤʝʪʳ, ʢʦʪʦʨʳʝ ʢʨʘʩʠʚʦ ʧʦʜʩʚʝʯʠʚʘʶʪʩʷ ʚʩʪʨʦʝʥʥʳʤʠ ʚ 

ʥʠʰʫ ʩʚʝʨʭʫ ʠʣʠ ʩʥʠʟʫ ʪʦʯʝʯʥʳʤʠ ʩʚʝʪʠʣʴʥʠʢʘʤʠ. 

ɹʣʘʛʦʜʘʨʷ ʵʪʦʤʫ ʫ ʧʦʤʝʱʝʥʠʷ ʧʦʷʚʣʷʝʪʩʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ ʦʙʲʝʤ, 

ʨʘʩʰʠʨʷʝʪʩʷ ʧʨʦʩʪʨʘʥʩʪʚʦ, ʧʦʜʩʚʝʯʝʥʥʘʷ ʥʠʰʘ ʩʪʘʥʦʚʠʪʩʷ ʪʦʯʢʦʡ ʬʦʢʫʩʘ ʠ 

ʫʢʨʘʰʝʥʠʝʤ ʚʩʝʛʦ ʧʦʤʝʱʝʥʠʷ. ʂʨʦʤʝ ʵʪʦʛʦ, ʩ ʧʦʤʦʱʴʶ ʪʘʢʦʡ ʥʠʰʠ ʚ ʧʦʤʝʱʝʥʠʠ 

ʧʦʷʚʣʷʝʪʩʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ ʷʨʫʩ ʩʚʝʪʘ. 

http://electrik.info/main/lighting/
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6. ʂʦʤʙʠʥʠʨʦʚʘʥʠʝ ʨʘʟʣʠʯʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʩʚʝʪʘ 

ɽʱʝ ʩʦʚʩʝʤ ʥʝʜʘʚʥʦ ʚ ʦʩʚʝʱʝʥʠʠ ʧʦʤʝʱʝʥʠʡ ʧʨʠʤʝʥʷʣʠʩʴ ʧʦʯʪʠ 

ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʣʘʤʧʳ ʥʘʢʘʣʠʚʘʥʠʷ. ɺ ʥʘʰʝ ʚʨʝʤʷ, ʧʨʦʠʟʚʦʜʩʪʚʦ ʠʩʪʦʯʥʠʢʦʚ ʩʚʝʪʘ 

ʧʨʝʞʜʝ ʦʨʠʝʥʪʠʨʦʚʘʥʦ ʥʘ ʨʝʰʝʥʠʝ ʚʦʧʨʦʩʦʚ ʵʥʝʨʛʦʩʙʝʨʝʞʝʥʠʷ, ʧʦʵʪʦʤʫ ʩʪʘʣʦ 

ʦʯʝʥʴ ʤʦʜʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʨʘʟʣʠʯʥʳʝ ʵʥʝʨʛʦʩʙʝʨʝʛʘʶʱʠʝ ʣʘʤʧʳ, ʧʨʝʞʜʝ ʚʩʝʛʦ 

ʢʦʤʧʘʢʪʥʳʝ ʣʶʤʠʥʝʩʮʝʥʪʥʳʝ ʠ ʩʚʝʪʦʜʠʦʜʥʳʝ. ʇʦʯʪʠ ʚʦ ʚʩʝʭ ʧʨʦʝʢʪʘʭ ʚʩʪʨʝʯʘʝʪʩʷ 

ʢʦʤʙʠʥʘʮʠʷ ʨʘʟʣʠʯʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʩʚʝʪʘ. ɺ ʦʩʚʝʱʝʥʠʠ ʠʥʪʝʨʴʝʨʘ ʦʥʠ ʩ ʫʩʧʝʭʦʤ 

ʜʦʧʦʣʥʷʶʪ ʜʨʫʛ ʜʨʫʛʘ. 

 

http://electrik.info/main/lighting/
http://electrik.info/main/lighting/425-desyat-chasto-zadavaemyh-voprosov-ob-energosberegayuschih-lampah.html
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7. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʩʢʨʳʪʦʛʦ ʩʚʝʪʘ 

ʆʯʝʥʴ ʤʦʜʥʦ ʩʪʘʣʦ ʚ ʧʦʤʝʱʝʥʠʷʭ ʜʝʣʘʪʴ ʩʢʨʳʪʦʝ ʦʩʚʝʱʝʥʠʝ, ʪ.ʝ. ʢʦʛʜʘ ʩʚʝʪ 

ʝʩʪʴ, ʘ ʠʩʪʦʯʥʠʢ ʩʚʝʪʘ ʥʝ ʚʠʜʝʥ. ʆʙʳʯʥʦ ʩʢʨʳʪʦʝ ʦʩʚʝʱʝʥʠʝ ʨʘʟʤʝʱʘʶʪ ʩʚʝʨʭʫ 

ʰʢʘʬʦʚ, ʚʜʦʣʴ ʧʦʣʦʢ, ʥʘ ʨʘʟʥʦʫʨʦʚʥʝʚʦʤ ʧʦʪʦʣʢʝ ʩʧʝʮʠʘʣʴʥʦʡ ʢʦʥʩʪʨʫʢʮʠʠ. ɼʣʷ 

ʧʦʣʫʯʝʥʠʷ ʩʢʨʳʪʦʛʦ ʦʩʚʝʱʝʥʠʷ ʯʘʱʝ ʚʩʝʛʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʠʩʪʦʯʥʠʢʠ ʩʚʝʪʘ ʣʠʥʝʡʥʦʡ 

ʬʦʨʤʳ. 

http://electrik.info/main/lighting/
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ʉ ʧʦʤʦʱʴʶ ʩʢʨʳʪʦʛʦ ʦʩʚʝʱʝʥʠʷ ʠʥʪʝʨʴʝʨ ʧʦʤʝʱʝʥʠʷ ʩʪʘʥʦʚʠʪʩʷ ʙʦʣʝʝ 

ʞʠʚʳʤ ʠ ʧʨʠʚʣʝʢʘʪʝʣʴʥʳʤ. ʏʘʱʝ ʚʩʝʛʦ ʪʘʢʠ ʦʙʨʘʟʦʤ ʦʨʛʘʥʠʟʫʶʪ ʥʝ ʦʩʥʦʚʥʦʝ, ʘ 

ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʬʦʥʦʚʦʝ ʦʩʚʝʱʝʥʠʝ ʚ ʢʦʤʥʘʪʝ. ʉʢʨʳʪʳʡ ʠʩʪʦʯʥʠʢ ʩʚʝʪʘ ʤʷʛʢʦ 

ʦʩʚʝʱʘʝʪ ʢʦʤʥʘʪʫ, ʙʣʘʛʦʜʘʨʷ ʯʝʤʫ ʚ ʥʝʡ ʩʪʘʥʦʚʠʪʩʷ ʪʝʧʣʦ ʠ ʫʶʪʥʦ. 

8. ʀʟʤʝʥʝʥʠʝ ʩʪʝʧʝʥʠ ʷʨʢʦʩʪʠ ʠʩʪʦʯʥʠʢʦʚ ʩʚʝʪʘ 

ʆʜʥʦʡ ʠʟ ʩʘʤʳʭ ʤʦʜʥʳʭ ʪʝʥʜʝʥʮʠʡ ʚ ʜʦʤʘʰʥʝʤ ʦʩʚʝʱʝʥʠʠ ʷʚʣʷʝʪʩʷ 

ʧʦʚʩʝʤʝʩʪʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʜʠʤʤʝʨʦʚ - ʵʣʝʢʪʨʦʪʝʭʥʠʯʝʩʢʠʭ ʫʩʪʨʦʡʩʪʚ ʜʣʷ 

ʠʟʤʝʥʝʥʠʷ ʷʨʢʦʩʪʠ ʠʩʪʦʯʥʠʢʦʚ ʩʚʝʪʘ. 

ɽʩʣʠ ʚ ʧʦʤʝʱʝʥʠʠ ʠʤʝʝʪʩʷ ʥʝʩʢʦʣʴʢʦ ʠʩʪʦʯʥʠʢʦʚ ʩʚʝʪʘ ʥʘ ʨʘʟʥʳʭ ʫʨʦʚʥʷʭ, ʪʦ 

ʠʩʧʦʣʴʟʫʷ ʜʠʤʤʝʨʳ ʤʦʞʥʦ ʦʯʝʥʴ ʣʝʛʢʦ ʠʟʤʝʥʷʪʴ ʩʚʝʪʦʚʫʶ ʩʨʝʜʫ ʚ ʧʦʤʝʱʝʥʠʠ. ʊʘʢ, 

ʧʨʠʛʣʫʰʠʚ ʚʝʨʭʥʠʡ ʩʚʝʪ, ʥʦ ʦʩʪʘʚʠʚ ʩʚʝʪʷʱʠʤʠʩʷ ʩʚʝʪʠʣʴʥʠʢʠ ʜʣʷ ʧʦʜʩʚʝʪʢʠ 

ʢʘʨʪʠʥ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʧʨʝʜʤʝʪʳ ʠʩʢʫʩʩʪʚʘ ʪʦʯʢʦʡ ʬʦʢʫʩʘ, ʘ ʫʧʨʘʚʣʷʷ ʷʨʢʦʩʪʴʶ 

ʪʦʨʰʝʨʘ ʠ ʩʚʝʪʠʣʴʥʠʢʦʚ ʥʘ ʫʨʦʚʥʝ ʧʦʣʘ ʤʦʞʥʦ ʜʦʙʠʪʴʩʷ ʥʝʦʙʳʯʥʦʛʦ ʫʶʪʘ ʠ 

ʢʨʘʩʦʪʳ. 

http://electrik.info/main/lighting/
http://electrik.info/main/electrodom/550-ustroystvo-i-shema-dimmera.html


72 

 ʇʨʦ ʦʩʚʝʱʝʥʠʝ ʥʘ ʕʣʝʢʪʨʠʢ ʀʥʬʦ ï http://electrik.info/main/lighting/  

 

ʋʧʨʘʚʣʝʥʠʝ ʜʠʤʤʝʨʘʤʠ ʤʦʞʥʦ ʧʨʦʛʨʘʤʤʠʨʦʚʘʪʴ ʠ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʪʴ. 

ʌʘʢʪʠʯʝʩʢʠ, ʘʢʪʠʚʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʜʠʤʤʝʨʦʚ ʚ ʧʦʤʝʱʝʥʠʠ ʩ 

ʟʘʧʨʦʛʨʘʤʤʠʨʦʚʘʥʥʳʤʠ ʩʚʝʪʦʚʳʤʠ ʩʮʝʥʘʤʠ - ʵʪʦ ʦʜʠʥ ʠʟ ʧʝʨʚʳʭ ʰʘʛʦʚ 

ʢ ʦʨʛʘʥʠʟʘʮʠʠ ʫʤʥʦʛʦ ʜʦʤʘ. 

ʂʨʦʤʝ ʚʩʝʭ ʩʚʝʪʦʪʝʭʥʠʯʝʩʢʠʭ ʵʬʬʝʢʪʦʚ ʠ ʫʜʦʙʩʪʚʘ ʫʧʨʘʚʣʝʥʠʷ ʠʩʪʦʯʥʠʢʘʤʠ 

ʩʚʝʪʘ ʫ ʜʠʤʤʝʨʦʚ ʝʩʪʴ ʝʱʝ ʥʝʩʢʦʣʴʢʦ ʜʦʩʪʦʠʥʩʪʚ - ʦʥʠ ʧʦʟʚʦʣʷʶʪ ʫʚʝʣʠʯʠʚʘʪʴ ʩʨʦʢ 

ʩʣʫʞʙʳ ʣʘʤʧ ʠ ʵʢʦʥʦʤʷʪ ʵʣʝʢʪʨʦʵʥʝʨʛʠʶ. 

9. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʥʝʙʦʣʴʰʠʭ ʧʝʨʝʥʦʩʥʳʭ ʩʚʝʪʠʣʴʥʠʢʦʚ 

ʇʦʧʫʣʷʨʥʦ ʩʨʝʜʠ ʩʚʝʪʦʜʠʟʘʡʥʝʨʦʚ ʠʩʧʦʣʴʟʦʚʘʪʴ ʥʝʙʦʣʴʰʠʝ ʩʚʝʪʠʣʴʥʠʢʠ ʩ 

ʫʟʢʠʤ ʧʫʯʢʦʤ ʩʚʝʪʘ. ɹʣʘʛʦʜʘʨʷ ʠʤ ʤʦʞʥʦ ʤʝʥʷʪʴ ʩ ʧʦʤʦʱʴʶ ʦʩʚʝʱʝʥʠʷ ʘʪʤʦʩʬʝʨʫ 

ʚ ʢʦʤʥʘʪʝ ʯʫʪʴ ʣʠ ʥʝ ʧʦ ʥʝʩʢʦʣʴʢʦ ʨʘʟ ʚ ʜʝʥʴ ʠ ʧʦʣʫʯʘʪʴ ʧʨʠ ʵʪʦʤ ʨʘʟʥʳʝ ʩʚʝʪʦʚʳʝ 

ʵʬʬʝʢʪʳ. 

http://electrik.info/main/lighting/
http://electrik.info/main/automation/1187-umnyy-dom-sistemy-avtomatizacii.html


73 

 ʇʨʦ ʦʩʚʝʱʝʥʠʝ ʥʘ ʕʣʝʢʪʨʠʢ ʀʥʬʦ ï http://electrik.info/main/lighting/  

ɻʣʘʚʥʦʝ ʜʦʩʪʦʠʥʩʪʚʦ ʪʘʢʠʭ ʩʚʝʪʠʣʴʥʠʢʦʚ - ʵʪʦ ʠʭ ʤʦʙʠʣʴʥʦʩʪʴ. ʆʥʠ 

ʧʦʟʚʦʣʷʶʪ ʧʦʤʝʥʷʪʴ ʠʣʠ ʜʦʧʦʣʥʠʪʴ ʫʞʝ ʠʤʝʶʱʫʶʩʷ ʩʭʝʤʫ ʦʩʚʝʱʝʥʠʷ ʚ ʧʦʤʝʱʝʥʠʠ 

ʙʝʟ ʛʣʦʙʘʣʴʥʳʭ ʧʝʨʝʜʝʣʦʢ ʠ ʨʝʤʦʥʪʦʚ. 

ʇʨʦʩʪʦ ʚʥʝʩʷ ʥʦʚʳʡ ʠʩʪʦʯʥʠʢ ʩʚʝʪʘ ʠ ʧʦʜʩʚʝʪʠʚ ʠʤ, ʥʘʧʨʠʤʝʨ, ʢʨʘʩʠʚʫʶ 

ʩʪʝʥʫ ʚ ʫʛʣʫ ʧʦʤʝʱʝʥʠʷ, ʠʣʠ ʙʦʣʴʰʫʶ ʚʘʟʫ, ʤʳ ʥʝ ʪʦʣʴʢʦ ʩʦʟʜʘʝʤ ʥʦʚʳʡ ʬʦʢʫʩ 

ʩʚʝʪʘ, ʥʦ ʠ ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ ʫʨʦʚʝʥʴ ʦʩʚʝʱʝʥʠʷ. 

ʇʨʘʚʜʘ, ʜʣʷ ʧʦʣʥʦʮʝʥʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʥʝʙʦʣʴʰʠʭ ʧʝʨʝʥʦʩʥʳʭ 

ʩʚʝʪʠʣʴʥʠʢʦʚ ʞʝʣʘʪʝʣʴʥʦ ʠʤʝʪʴ ʚ ʧʦʤʝʱʝʥʠʠ ʚ ʨʘʟʥʳʭ ʤʝʩʪʘʭ ʤʥʦʛʦ ʨʦʟʝʪʦʢ, ʯʪʦ 

ʙʳ ʢʘʢ ʤʦʞʥʦ ʤʝʥʴʰʝ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʪʘʢʠʭ ʩʚʝʪʠʣʴʥʠʢʦʚ ʫʜʣʠʥʠʪʝʣʠ. ɸ ʪʦ ʙʫʜʝʪ 

ʚʩʝ ʢʨʘʩʠʚʦ, ʥʦ ʧʨʠʜʝʪʩʷ ʧʦʩʪʦʷʥʥʦ ʩʧʦʪʳʢʘʪʴʩʷ ʦ ʩʢʨʫʯʝʥʥʳʝ ʧʨʦʚʦʜʘ. 

10. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʜʝʢʦʨʘʪʠʚʥʦʛʦ ʦʩʚʝʱʝʥʠʷ 

ɽʱʝ ʦʜʥʦʡ ʦʯʝʥʴ ʤʦʜʥʦʡ ʪʝʥʜʝʥʮʠʝʡ ʷʚʣʷʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʮʚʝʪʥʦʛʦ 

ʜʝʢʦʨʘʪʠʚʥʦʛʦ ʦʩʚʝʱʝʥʠʷ ʜʣʷ ʩʦʟʜʘʥʠʷ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʥʘʩʪʨʦʝʥʠʷ. ɼʣʷ ʵʪʠʭ ʮʝʣʝʡ ʚ 

ʧʨʦʝʢʪʝ ʧʨʠʤʝʥʷʶʪ ʩʚʝʪʠʣʴʥʠʢʠ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʤʝʥʷʪʴ ʮʚʝʪ ʠʟʣʫʯʘʝʤʦʛʦ ʩʚʝʪʘ. 

 

http://electrik.info/main/lighting/


74 

 ʇʨʦ ʦʩʚʝʱʝʥʠʝ ʥʘ ʕʣʝʢʪʨʠʢ ʀʥʬʦ ï http://electrik.info/main/lighting/  

ʇʦʧʫʣʷʨʥʳ ʩʚʝʪʦʜʠʦʜʳ ʠ ʦʧʪʠʢʦ-ʚʦʣʦʢʦʥʥʳʝ ʩʠʩʪʝʤʳ. ʉ ʧʦʤʦʱʴʶ ʪʘʢʠʭ 

ʠʩʪʦʯʥʠʢʦʚ ʩʚʝʪʘ ʧʦʣʫʯʘʶʪ ʨʘʟʣʠʯʥʳʝ ʥʝʦʙʳʯʥʳʝ ʩʧʝʮʵʬʬʝʢʪʳ. ʆʯʝʥʴ 

ʦʨʠʛʠʥʘʣʴʥʦ ʩʤʦʪʨʷʪʩʷ ʧʦʪʦʣʢʠ ʩʦ ʩʚʝʪʷʱʠʤʩʷ ʟʚʝʟʜʥʳʤ ʥʝʙʦʤ, ʤʝʨʮʘʶʱʠʝ ʩʪʝʥʳ 

ʠ ʪʘʥʮʧʦʣ ʚ ʛʦʩʪʠʥʥʦʡ. ɿʜʝʩʴ, ʢʦʥʝʯʥʦ, ʚʩʝ ʥʘ ʣʶʙʠʪʝʣʷ, ʥʦ ʥʝʦʞʠʜʘʥʥʦ ʫʜʠʚʠʪʴ 

ʛʦʩʪʝʡ ʪʘʢʠʤʠ ʚʝʱʘʤʠ ʚʩʝʛʜʘ ʟʘʙʘʚʥʦ. 

ʂʪʦ ʟʥʘʝʪ, ʤʦʞʝʪ ʪʘʢʠʝ ʚʝʱʠ ʫʞʝ ʯʝʨʝʟ ʧʘʨʫ ʣʝʪ ʙʫʜʫʪ ʫʞʝ ʥʝ ʩʧʦʩʦʙʥʳ ʢʦʛʦ-

ʪʦ ʫʜʠʚʣʷʪʴ ʠ ʚʦʩʭʠʱʘʪʴ, ʪʘʢ ʢʘʢ ʩʪʘʥʫʪ ʦʙʳʜʝʥʥʦʩʪʴʶ ʠ ʫ ʢʘʞʜʦʛʦ ʚ ʜʦʤʝ ʙʫʜʝʪ 

ʩʨʘʟʫ ʧʦ ʥʝʩʢʦʣʴʢʦ ʪʘʥʮʧʦʣʦʚ ʠ ʤʝʨʮʘʶʱʠʭ ʩʪʝʥ.  

 

ɿʦʥʠʨʦʚʘʥʠʝ ʧʦʤʝʱʝʥʠʷ ʧʨʠ ʧʦʤʦʱʠ ʦʩʚʝʱʝʥʠʷ 

ʆʜʥʦʡ ʠʟ ʚʘʞʥʝʡʰʠʭ ʭʠʪʨʦʩʪʝʡ ʜʠʟʘʡʥʘ ʠʥʪʝʨʴʝʨʦʚ ʷʚʣʷʝʪʩʷ ʧʨʘʚʠʣʴʥʦʝ 

ʟʦʥʠʨʦʚʘʥʠʝ ʢʦʤʥʘʪʳ. ʆʩʚʝʱʝʥʠʝ ʦʜʠʥ ʠʟ ʩʘʤʳʭ ʜʦʩʪʫʧʥʳʭ ʠ ʧʨʦʩʪʳʭ ʩʧʦʩʦʙʦʚ. 

ɿʦʥʠʨʦʚʘʥʠʝ ʧʨʠʤʝʥʷʶʪ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʮʝʣʝʡ ʪʘʢʠʭ ʢʘʢ: ʨʘʟʜʝʣʝʥʠʝ 

ʧʨʦʩʪʨʘʥʩʪʚʘ ʧʦʤʝʱʝʥʠʷ ʥʘ ʟʦʥʳ ʨʘʟʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ (ʨʘʙʦʯʫʶ, ʦʪʜʳʭʘ, ʧʨʠʚʘʪʥʫʶ 

http://electrik.info/main/lighting/
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ʠ ʧʨ.), ʬʫʥʢʮʠʦʥʘʣʴʥʦʝ ʠʟʤʝʥʝʥʠʝ ʧʨʦʧʦʨʮʠʡ ʦʪʜʝʣʴʥʳʭ ʟʦʥ, ʩʦʟʜʘʥʠʝ 

ʦʧʨʝʜʝʣʝʥʥʳʭ ʚʠʟʫʘʣʴʥʳʭ ʠʣʣʶʟʠʡ ʜʣʷ ʙʦʣʴʰʝʡ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʠ ʠʥʪʝʨʴʝʨʦʚ. 

ʈʘʟʣʠʯʥʘʷ ʷʨʢʦʩʪʴ, ʥʘʧʨʘʚʣʝʥʥʦʩʪʴ ʩʚʝʪʘ, ʧʨʠʤʝʥʝʥʠʝ ʨʘʟʣʠʯʥʳʭ ʮʚʝʪʦʚ 

ʩʚʝʪʠʣʴʥʠʢʦʚ ʠ ʩʦʯʝʪʘʥʠʝ ʨʘʟʣʠʯʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʩʚʝʪʘ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʜʦʙʠʪʴʩʷ ʚ 

ʠʥʪʝʨʴʝʨʝ ʥʝʚʝʨʦʷʪʥʳʭ ʵʬʬʝʢʪʦʚ ï ʩʜʝʣʘʪʴ ʧʦʪʦʣʢʠ ʠʣʣʶʟʦʨʥʦ ʚʳʰʝ, ʨʘʩʰʠʨʠʪʴ 

ʧʨʦʩʪʨʘʥʩʪʚʦ, ʠʟʤʝʥʠʪʴ ʧʨʦʧʦʨʮʠʠ ʢʦʤʥʘʪʳ ʠ ʪ.ʜ. 

ʂʘʞʜʘʷ ʟʦʥʘ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʚʳʜʝʣʷʝʪʩʷ ʦʧʨʝʜʝʣʝʥʥʳʤ ʠʩʪʦʯʥʠʢʦʤ 

ʦʩʚʝʱʝʥʠʷ. ʉʚʝʪ ʤʦʞʝʪ ʙʳʪʴ, ʢʘʢ ʠ ʧʨʷʤʳʤ, ʪʘʢ ʠ ʦʪʨʘʞʸʥʥʳʤ. ʈʘʩʧʦʣʦʞʝʥʠʝ 

ʧʨʠʙʦʨʦʚ ʦʩʚʝʱʝʥʠʷ ʨʘʟʣʠʯʥʦʝ (ʧʦʪʦʣʦʢ, ʩʪʝʥʳ, ʧʦʣ ʠ ʤʝʙʝʣʴ). ɽʩʪʴ ʤʘʩʩʘ ʩʧʦʩʦʙʦʚ 

ʜʝʣʝʥʠʝ ʧʦʤʝʱʝʥʠʷ ʩʚʝʪʦʤ: ʥʘʧʦʣʴʥʳʝ ʠʣʠ ʧʦʜʚʝʩʥʳʝ ʩʚʝʪʠʣʴʥʠʢʠ ʥʘ ʛʨʘʥʠʮʝ ʟʦʥ, 

ʚʩʪʨʦʝʥʥʳʝ ʩʚʝʪʦʚʳʝ ʧʝʨʝʛʦʨʦʜʢʠ, ʧʦʪʦʣʦʯʥʳʝ ʩʚʝʪʦʚʳʝ ʧʘʥʥʦ, ʘʢʮʝʥʪʳ ʥʘʜ 

ʦʧʨʝʜʝʣʝʥʥʳʤʠ ʵʣʝʤʝʥʪʘʤʠ ʠʥʪʝʨʴʝʨʘ ʠ ʧʨ. 
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ʇʨʝʞʜʝ ʚʩʝʛʦ, ʥʝʦʙʭʦʜʠʤʦ ʦʧʨʝʜʝʣʠʪʴʩʷ, ʩ ʬʫʥʢʮʠʦʥʘʣʴʥʳʤ ʥʘʟʥʘʯʝʥʠʝʤ 

ʧʣʦʱʘʜʠ ʧʦʤʝʱʝʥʠʷ (ʜʣʷ ʨʘʙʦʪʳ, ʦʪʜʳʭʘ, ʧʨʠʝʤʘ ʛʦʩʪʝʡ ʠ ʧʨ.). ʅʦ ʥʝʦʙʭʦʜʠʤʦ 

ʧʦʤʥʠʪʴ, ʯʪʦ ʜʣʷ ʢʘʞʜʦʡ ʟʦʥʳ ʭʘʨʘʢʪʝʨʥʳ ʩʚʦʠ ʦʩʦʙʝʥʥʦʩʪʠ. 

ʅʘʧʨʠʤʝʨ: ɺ ʩʧʘʣʴʥʝ ʦʩʚʝʱʝʥʠʝ ʜʦʣʞʥʦ ʙʳʪʴ ʧʨʠʛʣʫʰʝʥʥʦʝ, ʪʘʢ ʢʘʢ ʦʥʘ 

ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʦʪʜʳʭʘ, ʥʦ ʧʨʠ ʵʪʦʤ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʟʦʥʫ ʛʘʨʜʝʨʦʙʘ ʠ ʩʧʘʣʴʥʦʛʦ 

ʤʝʩʪʘ ʨʘʟʣʠʯʥʳʤʠ ʠʩʪʦʯʥʠʢʘʤʠ ʩʚʝʪʘ ï ʵʪʦ ʜʘʩʪ ʚʦʟʤʦʞʥʦʩʪʴ ʫʜʦʙʥʦ ʠ ʵʬʬʝʢʪʠʚʥʦ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʨʘʟʣʠʯʥʦʝ ʦʩʚʝʱʝʥʠʝ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʦʪʨʝʙʥʦʩʪʝʡ. 

ɸ ʯʪʦʙʳ ʥʘ ʢʫʭʥʝ ʦʪʜʝʣʠʪʴ ʦʙʝʜʝʥʥʫʶ ʟʦʥʫ ʦʪ ʨʘʙʦʯʝʡ, ʜʦʩʪʘʪʦʯʥʦ: ʥʠʟʢʦ 

ʨʘʩʧʦʣʦʞʠʪʴ ʩʚʝʪʠʣʴʥʠʢʠ ʥʘʜ ʦʙʝʜʝʥʥʳʤ ʩʪʦʣʦʤ ï ʵʪʦ ʚʠʟʫʘʣʴʥʦ ʦʪʛʦʨʦʜʠʪ ɹ

ʩʪʦʣʦʚʫʶ ʟʦʥʫ. 
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ɺ ʛʦʩʪʠʥʦʡ ʦʙʷʟʘʪʝʣʴʥʦ ʜʦʣʞʥʦ ʙʳʪʴ ʛʣʘʚʥʦʝ ʦʩʚʝʱʝʥʠʝ, ʢʦʪʦʨʦʝ ʙʫʜʝʪ 

ʨʘʚʥʦʤʝʨʥʦ ʦʩʚʝʱʘʪʴ ʚʩʶ ʢʦʤʥʘʪʫ, ʠ ʧʦ ʞʝʣʘʥʠʶ ʜʦʧʦʣʥʠʪʝʣʴʥʦʝ, ʝʩʣʠ ʚʳ ʭʦʪʠʪʝ 

ʚʳʜʝʣʠʪʴ ʟʦʥʫ ʦʪʜʳʭʘ. 

 

ʇʨʠ ʟʦʥʠʨʦʚʘʥʠʠ ʢʦʤʥʘʪ ʥʝʦʙʭʦʜʠʤʦ ʜʫʤʘʪʴ ʥʝ ʪʦʣʴʢʦ ʦʙ ʫʜʦʙʩʪʚʝ, ʘ ʪʘʢ ʞʝ 

ʟʘʙʦʪʠʪʴʩʷ ʦ ʪʝʭʥʠʢʝ ʙʝʟʦʧʘʩʥʦʩʪʠ. ʅʝ ʩʪʦʠʪ ʧʨʝʥʝʙʨʝʛʘʪʴ ʧʨʘʚʠʣʘʤʠ ʧʦʞʘʨʥʦʡ 

ʙʝʟʦʧʘʩʥʦʩʪʠ. 
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ʉʜʝʣʘʪʴ ʢʦʤʬʦʨʪʥʦʡ ʠ ʫʶʪʥʦʡ ʩʚʦʶ ʢʚʘʨʪʠʨʫ ʤʦʞʝʪ ʢʘʞʜʳʡ ʠʟ ʥʘʩ, ʧʨʦʩʪʦ 

ʥʫʞʥʦ ʥʝʤʥʦʛʦ ʞʝʣʘʥʠʷ ʠ ʬʘʥʪʘʟʠʠ. 

ʂʘʢ ʩ ʧʦʤʦʱʴʶ ʤʥʦʛʦʫʨʦʚʥʝʚʦʛʦ ʦʩʚʝʱʝʥʠʷ ʩʦʟʜʘʪʴ 

ʫʥʠʢʘʣʴʥʳʡ ʜʠʟʘʡʥ ʠʥʪʝʨʴʝʨʘ 

ʇʨʝʞʜʝ ʚʩʝʛʦ, ʦʙʨʘʪʠʪʝ ʚʥʠʤʘʥʠʝ ʥʘ ʨʘʩʧʦʣʦʞʝʥʠʝ ʝʩʪʝʩʪʚʝʥʥʳʭ ʠʩʪʦʯʥʠʢʦʚ 

ʦʩʚʝʱʝʥʠʷ ï ʦʢʦʥ, ʚʠʪʨʠʥ, ʧʦʩʤʦʪʨʠʪʝ ʥʘ ʢʦʤʥʘʪʫ ʩ ʧʦʨʦʛʘ, ʧʝʨʚʳʡ ʚʟʛʣʷʜ, ʢʘʢʦʡ 

ʦʥʘ ʬʦʨʤʳ, ʧʝʨʩʧʝʢʪʠʚʘ, ʥʘ ʚʠʜ ʠʟ ʦʢʥʘ, ʩʝʚʝʨʥʘʷ ʦʥʘ ʢʦʤʥʘʪʘ ʠʣʠ ʶʞʥʘʷ. ɽʩʣʠ 

ʦʢʥʘ ʥʘʭʦʜʷʪʩʷ ʥʘʧʨʦʪʠʚ ʚʭʦʜʘ, ʪʦ ʤʦʞʥʦ ʩʳʛʨʘʪʴ ʥʘ ʢʦʥʪʨʘʩʪʝ, ʪ.ʝ ʥʘʧʨʦʪʠʚ ʚʭʦʜʘ 

ʧʦʩʪʘʚʠʪʴ ʥʝʩʢʦʣʴʢʦ ʪʸʤʥʳʭ ʧʨʝʜʤʝʪʦʚ, ʠʣʠ ʞʝ ʥʘʦʙʦʨʦʪ ʢʦʤʥʘʪʫ ʩʜʝʣʘʪʴ ʩʚʝʪʣʦʡ, 

ʣʝʛʢʦʡ ʠ ʚʦʟʜʫʰʥʦʡ. ɿʘʜʫʤʘʡʪʝʩʴ ʦ ʰʪʦʨʘʭ ʠʣʠ ʞʘʣʶʟʠ ʥʘ ʚʘʰʝʤ ʦʢʥʝ. 

ɿʘʜʝʡʩʪʚʫʡʪʝ ʚ ʚʘʰʫ ʢʘʨʪʠʥʫ ʪʝʥʠ ʠ ʧʦʣʫʪʝʥʠ. 
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ʇʦʟʘʙʦʪʴʪʝʩʴ ʦʙ ʦʩʥʦʚʥʦʤ ʩʚʝʪʝ, ʦʩʥʦʚʥʦʡ ʩʚʝʪ ʧʨʝʞʜʝ ʚʩʝʛʦ ʜʦʣʞʝʥ 

ʧʦʜʭʦʜʠʪʴ ʜʣʷ ʨʘʙʦʪʳ, ʥʝ ʩʣʠʰʢʦʤ ʷʨʢʠʡ ʠ ʥʝ ʩʣʠʰʢʦʤ ʪʫʩʢʣʳʡ. ɽʩʣʠ ʨʝʯʴ ʠʜʸʪ ʦ 

ʨʘʙʦʯʝʤ ʩʪʦʣʝ, ʪʦ ʨʘʩʧʦʣʦʞʠʪʝ ʝʛʦ ʪʘʢ, ʯʪʦ ʙʳ ʚʦ ʚʨʝʤʷ ʨʘʙʦʪʳ, ʪʝʥʴ ʦʪ ʚʘʩ ʠ ʚʘʰʝʡ 

ʨʫʢʠ ʥʝ ʧʘʜʘʣʘ ʥʘ ʨʘʙʦʯʠʝ ʤʝʩʪʦ. ʇʨʠʜʫʤʘʡʪʝ ʠʥʪʝʨʝʩʥʦʝ ʨʝʰʝʥʠʝ ʜʣʷ ʦʩʥʦʚʥʦʛʦ 

ʨʝʰʝʥʠʷ, ʵʪʦ ʤʦʞʝʪ ʙʳʪʴ ʦʨʠʛʠʥʘʣʴʥʘʷ ʣʶʩʪʨʘ, ʠʣʠ ʘʥʩʘʤʙʣʴ ʠʟ ʥʝʩʢʦʣʴʢʠʭ 

ʥʝʙʦʣʴʰʠʭ ʣʶʩʪʨ. ɹʦʣʝʝ ʜʦʨʦʛʦʝ ʨʝʰʝʥʠʝ, ʠʩʧʦʣʴʟʦʚʘʪʴ ʥʘʚʝʩʥʳʝ ʧʦʪʦʣʢʠ ʠ 

ʨʘʟʣʠʯʥʳʡ ʨʝʣʴʝʬ. ʉʦʟʜʘʡʪʝ ʛʘʨʤʦʥʠʶ ʤʝʞʜʫ ʧʦʪʦʣʢʦʤ, ʩʪʝʥʘʤʠ ʠ ʤʝʙʝʣʴʶ. ʅʝ 

ʧʝʨʝʫʩʝʨʜʩʪʚʫʡʪʝ ʥʘ ʵʪʦʤ ʵʪʘʧʝ. 

ʊʝʧʝʨʴ ʩʘʤʳʡ ʨʘʟ ʚʝʩʪʠ ʧʦʥʷʪʠʝ ʤʥʦʛʦʫʨʦʚʥʝʛʦ ʦʩʚʝʱʝʥʠʷ. ɺ 

ʤʥʦʛʦʫʨʦʚʥʝʚʦʤ ʦʩʚʝʱʝʥʠʠ ʚʩʝ ʦʩʚʝʱʝʥʠʝ ʜʝʣʠʪʴʩʷ ʧʦ ʛʨʫʧʧʘʤ, ʢʘʞʜʘʷ ʠʟ ʢʦʪʦʨʳʭ 

ʦʪʚʝʯʘʝʪ ʟʘ ʩʚʦʠ ʬʫʥʢʮʠʠ ʠ ʩʚʦʡ ʩʪʠʣʴ, ʥʘʧʨʠʤʝʨ ʨʘʙʦʯʠʡ ʩʪʠʣʴ, ʚʝʯʝʨʥʠʡ, 

ʨʦʤʘʥʪʠʯʝʩʢʠʡ, ʪʦʨʞʝʩʪʚʝʥʥʳʡ. ɼʣʷ ʩʦʟʜʘʥʠʷ ʚʝʯʝʨʥʝʛʦ ʠʣʠ ʨʦʤʘʥʪʠʯʝʩʢʦʛʦ ʩʪʠʣʷ 

ʤʦʞʝʪʝ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʚʝʯʠ ʠ ʟʝʨʢʘʣʘ, ʠʩʧʦʣʴʟʦʚʘʪʴ ʮʚʝʪʥʦʡ ʩʚʝʪ, ʦʪʣʠʯʥʦ ʧʦʜʭʦʜʠʪ 
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ʧʦʜʩʚʝʪʢʘ ʦʪʜʝʣʴʥʳʭ ʜʝʪʘʣʝʡ, ʢʘʨʪʠʥ, ʤʝʙʝʣʠ ʠ ʜʨʫʛʠʭ ʫʢʨʘʰʝʥʠʡ. ʀʣʠ ʥʘʧʨʠʤʝʨ 

ʧʦʜʩʚʝʪʠʪʝ ʚʩʝ ʢʨʘʩʥʳʝ ʠ ʞʝʣʪʳʝ ʧʨʝʜʤʝʪʳ ʚʘʰʝʡ ʛʦʩʪʠʥʦʡ ʷʨʢʠʤ ʮʚʝʪʦʤ ʠ ʙʫʜʝʪ 

ʦʱʫʱʝʥʠʝ ʤʥʦʞʝʩʪʚʘ ʦʛʦʥʴʢʦʚ. 

 

ɺʘʰʘ ʛʦʩʪʠʥʘʷ ʠʣʠ ʧʨʠʭʦʞʘʷ ʙʫʜʝʪ ʩʤʦʪʨʝʪʴʩʷ ʙʦʣʝʝ ʠʟʳʩʢʘʥʥʦ, ʝʩʣʠ ʚʳ 

ʜʦʙʘʚʠʪʝ ʥʝʩʢʦʣʴʢʦ ʜʦʨʦʛʠʭ ʧʨʝʜʤʝʪʦʚ: ʢʘʤʠʥ ʨʘʟʣʠʯʥʳʝ ʢʦʤʥʘʪʥʳʝ ʩʪʘʪʫʠ ʠ 

ʜʦʨʦʛʘʷ ʧʣʠʪʢʘ. ʆʜʥʘ ʠʟ ʩʘʤʳʭ ʢʣʘʩʩʥʳʭ ʬʠʰʝʢ, ʵʪʦ ʧʦʜʩʚʝʯʠʚʘʪʴ ʚʦʟʜʫʭ. ɼʣʷ 

ʪʘʢʦʛʦ ʵʬʬʝʢʪʘ ʝʩʪʴ ʥʘʧʨʠʤʝʨ ʦʩʚʝʞʠʪʝʣʠ ʚʦʟʜʫʭʘ ʩ ʧʦʜʩʚʝʪʢʦʡ, ʪʘʢʦʡ ʵʬʬʝʢʪ 

ʥʘʠʙʦʣʝʝ ʭʦʨʦʰʦ ʧʦʜʭʦʜʠʪ ʜʣʷ ʨʦʤʘʥʪʠʯʝʩʢʦʛʦ ʩʪʠʣʷ. 

ʉʦʟʜʘʡʪʝ ʚʠʟʫʘʣʴʥʳʝ ʫʨʦʚʥʠ ʚ ʩʚʦʸʤ ʧʦʤʝʱʝʥʠʠ, ʪʦ ʝʩʪʴ ʚʩʝ ʧʨʝʜʤʝʪʳ 

ʚʳʩʪʨʘʠʚʘʡʪʝ ʧʦ ʚʳʩʦʪʝ ʪʦʯʥʦ ʧʦ ʦʧʨʝʜʝʣʸʥʥʳʤ ʥʝʩʢʦʣʴʢʠʤ ʫʨʦʚʥʷʤ, ʪʘʢʦʡ ʵʬʬʝʢʪ 

ʜʝʣʘʝʪ ʚʘʰʝ ʧʦʤʝʱʝʥʠʝ ʩʪʠʣʴʥʳʤ, ʥʝʤʥʦʛʦ ʢʦʩʤʠʯʝʩʢʠʤ, ʜʦʙʘʚʣʷʷ ʪʦʯʥʦʩʪʴ ʥʦʚʦʛʦ 

ʧʦʢʦʣʝʥʠʷ. ɼʣʷ ʧʦʜʯʝʨʢʠʚʘʥʠʷ ʨʦʩʢʦʰʥʦʩʪʠ ʤʦʞʥʦ ʜʦʙʘʚʠʪʴ ʥʝʤʥʦʛʦ ʚʦʜʳ, 

ʥʝʙʦʣʴʰʦʡ ʬʦʥʪʘʥʯʠʢ ʩ ʧʦʜʩʚʝʪʢʦʡ, ʥʝʤʥʦʛʦ ʚʦʜʥʦʡ ʛʣʘʜʠ ʠʣʠ ʘʢʚʘʨʠʫʤ. ɼʣʷ 

ʚʠʟʫʘʣʴʥʦʛʦ ʠʟʤʝʥʝʥʠʷ ʧʨʦʩʪʨʘʥʩʪʚʘ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʚʘ ʧʨʠʝʤʘ: ʜʣʷ ʧʨʠʙʣʠʞʝʥʠʷ 

ʧʨʝʜʤʝʪʘ ʟʘʪʝʥʠʪʝ ʝʛʦ, ʜʣʷ ʦʪʜʘʣʝʥʠʷ ʚʳʜʝʣʠʪʝ ʩʚʝʪʦʤ. ʅʘʧʨʠʤʝʨ, ʯʪʦʙʳ ʫʚʝʣʠʯʠʪʴ 
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ʚʳʩʦʪʫ ʧʦʪʦʣʢʘ, ʦʩʚʝʪʠʪʝ ʝʛʦ ʧʦ ʧʝʨʠʤʝʪʨʫ ʩʚʝʪʠʣʴʥʠʢʘʤʠ, ʘ ʯʪʦ ʙʳ ʫʤʝʥʴʰʠʪʴ 

ʚʳʩʦʪʫ, ʧʦʜʩʚʝʪʠʪʝ ʩʪʝʥʳ, ʪʝʤ ʩʘʤʳʤ, ʟʘʪʝʥʷʷ ʧʦʪʦʣʦʢ. 

ɺʝʨʰʠʥʦʡ ʜʠʟʘʡʥʝʨʩʢʦʛʦ ʠʩʢʫʩʩʪʚʘ ʷʚʣʷʝʪʩʷ ʛʨʘʤʦʪʥʘʷ ʦʪʜʝʣʢʘ, ʚʥʝʜʨʝʥʠʝ 

ʟʝʨʢʘʣ ʠ ʩʪʝʢʣʘ. ʊʨʫʜʥʦʩʪʴ ʚ ʪʦʤ, ʯʪʦ ʵʪʠ ʢʦʤʧʦʥʝʥʪʳ ʜʦʣʞʥʳ ʩʦʟʜʘʚʘʪʴ ʜʦʣʞʥʳʡ 

ʦʙʨʘʟ ʥʘ ʚʩʝʭ ʫʨʦʚʥʷʭ ʦʩʚʝʱʝʥʠʷ. ɺ ʥʘʰʝ ʚʨʝʤʷ ʧʝʨʝʜ ʚʘʤʠ ʦʪʢʨʳʚʘʝʪʩʷ ʦʛʨʦʤʥʳʡ 

ʚʳʙʦʨ ʤʘʪʝʨʠʘʣʦʚ, ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ ʩʪʝʢʣʘ. ʏʪʦ ʢʘʩʘʝʪʩʷ ʤʘʪʝʨʠʘʣʘ ʠ ʮʚʝʪʘ, ʤʦʞʥʦ 

ʚʳʙʨʘʪʴ ʦʜʠʥ ʜʚʘ ʤʘʪʝʨʠʘʣʘ ʦʩʥʦʚʥʳʭ ʪʦʥʦʚ, ʠ ʦʜʠʥ - ʜʚʘ ʚʪʦʨʦʛʦ ʪʦʥʘ ï ʜʣʷ 

ʨʘʟʣʠʯʥʳʭ ʚʩʪʘʚʦʢ, ʦʙʳʯʥʦ ʦʥʠ ʢʦʥʪʨʘʩʪʥʳ ʦʩʥʦʚʥʳʤ. 

 

ɼʣʷ ʚʝʯʝʨʥʝʛʦ ʦʙʣʠʢʘ ʤʦʞʝʪʝ ʧʦʜʩʚʝʪʠʪʴ ʠʤʝʥʥʦ ʚʪʦʨʦʡ ʪʦʥ, ʪʝʤ ʩʘʤʳʤ 

ʧʦʣʥʦʩʪʴʶ ʧʨʝʦʙʨʘʟʠʚ ʢʦʤʥʘʪʫ. ʇʨʘʚʠʣʴʥʦ ʨʘʩʧʦʣʦʞʠʪʴ ʩʪʝʢʣʘ ʠ ʟʝʨʢʘʣʘ ï ʵʪʦ 

ʚʦʦʙʱʝ ʪʦʥʢʦʝ ʠʩʢʫʩʩʪʚʦ, ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʦʛʦ ʤʦʞʥʦ ʪʚʦʨʠʪʴ ʯʫʜʝʩʘ. ʀʛʨʘʷ 

ʟʝʨʢʘʣʘʤʠ ʚʳ ʤʦʞʝʪʝ ʩʦʟʜʘʪʴ ʧʨʠʯʫʜʣʠʚʳʝ ʦʪʙʣʝʩʢʠ ʠ ʤʝʨʮʘʥʠʷ, ʤʦʞʝʪʝ ʠʩʢʘʞʘʪʴ ʠ 

ʧʨʠʫʤʥʦʞʠʚʘʪʴ ʠʩʪʦʯʥʠʢʠ ʦʩʚʷʱʝʥʠʷ, ʤʦʞʝʪʝ ʨʘʩʰʠʨʠʪʴ ʛʨʘʥʠʮʳ ʚʘʰʝʡ ʢʦʤʥʘʪʳ, 

ʫʚʦʜʷ ʚʘʰ ʚʟʛʣʷʜ ʪʦ ʥʠʞʝ ʫʨʦʚʥʷ ʧʦʣʘ, ʪʦ ʚʳʰʝ ʧʦʪʦʣʢʘ. ʀʩʧʦʣʴʟʫʡʪʝ ʪʘʢʞʝ 

ʥʝʧʦʣʥʦʝ ʦʪʨʘʞʝʥʠʝ ʩʚʝʪʘ, ʪ.ʝ ʦʪʨʘʞʝʥʠʝ ʦʪ ʪʦʥʠʨʦʚʘʥʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ. 
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ʇʦʩʣʝʜʥʠʤ ʰʘʛʦʤ ʷʚʣʷʝʪʩʷ ʫʧʨʘʚʣʝʥʠʝʤ ʚʩʝʡ ʚʘʰʝʡ ʩʠʩʪʝʤʦʡ ʤʥʦʛʦʫʨʦʚʥʝʛʦ 

ʦʩʚʝʱʝʥʠʷ. ɽʩʣʠ ʫ ʚʘʩ ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʩʣʦʞʥʘʷ ʩʠʩʪʝʤʘ ʦʩʚʝʱʝʥʠʷ, ʩʦʩʪʦʷʱʘʷ ʠʟ 

ʤʥʦʞʝʩʪʚʘ ʵʣʝʤʝʥʪʦʚ ʠ ʫʨʦʚʥʝʡ, ʪʦ ʤʦʞʝʪʝ ʧʦʟʚʦʣʠʪʴ ʩʝʙʝ ʵʣʝʢʪʨʦʥʥʳʡ ʧʫʣʴʪ 

ʫʧʨʘʚʣʝʥʠʷ ʦʩʚʝʱʝʥʠʷ, ʦʙʳʯʥʦ ʠʭ ʜʝʣʘʝʪ ʢʦʤʧʘʥʠʷ ʩʪʫʜʠʠ ʜʠʟʘʡʥʘ. ʋʜʦʚʦʣʴʩʪʚʠʝ 

ʜʦʨʦʛʦʝ, ʥʦ ʦʥʦ ʪʦʛʦ ʩʪʦʠʪ. ʊʘʢ ʢʘʢ ʧʦʩʣʝʜʥʠʡ ʰʘʛ ʫʞʝ ʙʳʣ, ʪʦ ʰʘʛʦʤ ʚ ʙʫʜʫʶʱʝʝ 

ʷʚʣʷʝʪʩʷ ʜʠʥʘʤʠʯʝʩʢʦʝ ʠʟʤʝʥʝʥʠʝ ʦʩʚʝʱʝʥʠʷ ʧʦʤʝʱʝʥʠʷ. ʊ.ʝ ʘʚʪʦʤʘʪʠʯʝʩʢʠ 

ʤʝʥʷʝʪʩʷ ʩʚʝʪ, ʷʨʢʦʩʪʴ, ʥʘʧʨʘʚʣʝʥʠʝ ʩʚʝʪʦʚʳʭ ʧʦʪʦʢʦʚ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʩ 

ʢʦʤʧʴʶʪʝʨʥʦʡ ʧʨʦʛʨʘʤʤʦʡ, ʥʝ ʚʩʝʛʜʘ ʧʦʜʭʦʜʠʪ ʜʣʷ ʨʘʙʦʯʝʛʦ ʢʘʙʠʥʝʪʘ, ʘ ʚ ʛʦʩʪʠʥʦʡ 

ʚʦ ʚʨʝʤʷ ʧʨʘʟʜʥʠʢʘ ʩʥʝʩʸʪ ʢʨʳʰʫ ʚʩʝʤ ʚʘʰʠʤ ʛʦʩʪʷʤ! ʅʦ ʦʙ ʵʪʦʤ ʯʠʪʘʡʪʝ ʚ 

ʧʦʩʣʝʜʥʝʤ ʨʘʟʜʝʣʝ ʵʪʦʡ ʵʣʝʢʪʨʦʥʥʦʡ ʢʥʠʛʠ. 
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ʆʩʚʝʱʝʥʠʝ ʚ ʧʨʠʭʦʞʝʡ 

ɺʦʡʜʷ ʚ ʜʦʤ ʧʝʨʚʦʝ ʧʦʤʝʱʝʥʠʝ, ʢʫʜʘ ʚʳ ʧʦʧʘʜʘʝʪʝ? ʇʨʘʚʠʣʴʥʦ ʤʳ ʧʦʧʘʜʘʝʤ ʚ 

ʧʨʠʭʦʞʫʶ. ɺ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʧʨʠʭʦʞʘʷ ʩʧʨʦʝʢʪʠʨʦʚʘʥʘ ʪʘʢ, ʯʪʦ ʦʢʥʘ ʚ ʥʝʡ 

ʦʪʩʫʪʩʪʚʫʶʪ, ʩʚʝʪ ʧʨʦʩʘʯʠʚʘʝʪʩʷ ʚ ʧʨʠʭʦʞʫʶ ʠʟ ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʭ ʢʦʤʥʘʪ. ɺʦʪ 

ʧʦʵʪʦʤʫ ʚ ʧʨʠʭʦʞʝʡ ʧʨʠʭʦʜʠʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʦʩʚʝʱʝʥʠʝ ʚ ʣʶʙʦʝ ʚʨʝʤʷ ʩʫʪʦʢ. 

ʀʩʧʦʣʴʟʦʚʘʪʴ ʦʩʚʝʱʝʥʠʝ ʚ ʧʨʠʭʦʞʝʡ ʥʘʜʦ ʜʦʚʦʣʴʥʦ ʷʨʢʦʝ, ʯʪʦʙʳ ʥʝ ʩʣʝʧʠʣʦ 

ʛʣʘʟʘ, ʠ ʤʘʢʩʠʤʘʣʴʥʦ ʧʨʠʙʣʠʞʝʥʥʳʤ ʢ ʧʨʠʨʦʜʥʦʤʫ ʩʚʝʪʫ, ʯʪʦʙʳ ʥʘ ʥʘʰʠ ʛʣʘʟʘ ʥʝ 

ʙʳʣʦ ʥʘʛʨʫʟʢʠ, ʢʦʛʜʘ ʟʘʭʦʜʠʤ ʚ ʧʨʠʭʦʞʫʶ ʠʟ ʫʣʠʮʳ.  
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ʇʨʠ ʦʩʚʝʱʝʥʠʠ ʧʨʠʭʦʞʝʡ ʥʝ ʩʪʦʠʪ ʩʪʘʚʠʪʴ ʜʝʰʸʚʳʝ ʩʚʝʪʠʣʴʥʠʢʠ. ʇʩʠʭʦʣʦʛʠ 

ʚ ʩʚʦʠʭ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʧʨʠʰʣʠ ʢ ʟʘʢʣʶʯʝʥʠʶ, ʯʪʦ ʚʧʝʯʘʪʣʝʥʠʝ 

ʯʝʣʦʚʝʢʘ, ʦʩʥʦʚʘʥʥʦʝ ʚʧʝʨʚʳʝ ʜʚʝ ʪʨʠ ʤʠʥʫʪʳ ʝʛʦ çʦʟʥʘʢʦʤʣʝʥʠʝè ʩ ʥʦʚʳʤ 

ʧʦʤʝʱʝʥʠʝʤ. ɺʦʪ ʧʦʵʪʦʤʫ ʚʝʩʴʤʘ ʚʘʞʥʦ, ʯʪʦʙʳ ʦʩʚʝʱʝʥʠʝ ʚ ʧʨʠʭʦʞʝʡ ʙʳʣʦ 

ʜʦʩʪʘʪʦʯʥʦ ʭʦʨʦʰʠʤ, ʷʨʢʠʤ. ɽʩʣʠ ʦʩʚʝʱʝʥʠʝ ʠ ʚʥʝʰʥʠʡ ʜʠʟʘʡʥ ʚ ʚʘʰʝʡ ʧʨʠʭʦʞʝʡ 

ʙʫʜʝʪ ʦʪʚʝʯʘʪʴ ʵʪʠʤ ʪʨʝʙʦʚʘʥʠʷ, ʪʦ ʫ ʣʶʙʦʛʦ ʛʦʩʪʷ ʦʩʪʘʥʝʪʩʷ ʭʦʨʦʰʝʝ ʥʘʩʪʨʦʝʥʠʝ ʠ 

ʚʦʩʧʨʠʷʪʠʷ ʦʪ ʚʘʰʝʡ ʧʨʠʭʦʞʝʡ. 
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ɺ ʧʨʠʭʦʞʝʡ ʤʳ ʚʠʟʫʘʣʴʥʦ ʦʛʣʷʜʳʚʘʝʤ ʩʝʙʷ ʚ ʟʝʨʢʘʣʦ, ʧʝʨʝʜ ʪʝʤ ʢʘʢ ʚʳʡʪʠ ʠʟ 

ʜʦʤʘ. ʊʦ ʝʩʪʴ ʥʘʤ ʥʝʦʙʭʦʜʠʤʦ, ʯʪʦʙʳ ʧʨʦʩʪʨʘʥʩʪʚʦ ʧʨʠʭʦʞʝʡ ʙʳʣʦ ʨʘʚʥʦʤʝʨʥʦʝ 

ʦʩʚʝʱʝʥʠʝ, ʥʦ ʧʨʠ ʵʪʦʤ ʝʱʸ ʥʝʦʙʭʦʜʠʤʦ ʜʦʧʦʣʥʠʪʝʣʴʥʦʝ ʦʩʚʝʱʝʥʠʝ ʜʣʷ ʦʪʜʝʣʴʥʳʭ 

ʟʦʥ ʚ ʧʨʠʭʦʞʝʡ. 

ɼʣʷ ʦʙʱʝʛʦ ʦʩʚʝʱʝʥʠʷ ʧʨʠʭʦʞʝʡ ʤʦʞʥʦ ʧʨʠʤʝʥʠʪʴ ʨʘʩʩʝʷʥʥʦʝ ʦʩʚʝʱʝʥʠʝ. 

ʏʪʦʙʳ ʜʦʙʠʪʴʩʷ ʨʘʩʩʝʷʥʥʦʛʦ ʦʩʚʝʱʝʥʠʷ ʥʘʤ ʧʦʜʦʡʜʸʪ ʧʦʪʦʣʦʯʥʳʡ ʩʚʝʪʠʣʴʥʠʢ ʩ 

ʤʘʪʦʚʳʤ ʧʣʘʬʦʥʦʤ, ʢʦʪʦʨʳʡ ʤʦʞʥʦ ʫʩʪʘʥʦʚʠʪʴ ʚ ʛʝʦʤʝʪʨʠʯʝʩʢʠʡ ʮʝʥʪʨ ʧʦʪʦʣʢʘ 

ʧʨʠʭʦʞʝʡ. ʋʩʪʘʥʘʚʣʠʚʘʪʴ ʪʘʢʠʝ ʩʚʝʪʠʣʴʥʠʢʠ ʚ ʧʨʠʭʦʞʝʡ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʢʘʢ ʤʦʞʥʦ 

ʙʣʠʞʝ ʢ ʧʦʪʦʣʢʫ, ʧʣʘʬʦʥ ʫ ʩʚʝʪʠʣʴʥʠʢʘ ʜʦʣʞʝʥ ʠʤʝʪʴ ʢʦʤʧʘʢʪʥʳʡ ʨʘʟʤʝʨ, ʠʤʝʪʴ 

ʬʦʨʤʫ ʪʘʨʝʣʢʫ, ʯʪʦʙʳ, ʢʦʛʜʘ ʚʳ ʦʜʝʚʘʝʪʝʩʴ ʠ ʨʘʟʜʝʚʘʝʪʝʩʴ ʚ ʧʨʠʭʦʞʝʡ, ʩʣʫʯʘʡʥʦ ʥʝ 

ʟʘʮʝʧʠʣʠ ʝʛʦ ʨʫʢʦʡ. 

ʄʦʞʥʦ ʩʦʟʜʘʪʴ ʩʦʚʦʢʫʧʥʦʝ ʦʩʚʝʱʝʥʠʝ ʧʨʠʭʦʞʝʡ ʧʨʠ ʧʦʤʦʱʠ ʩʚʝʪʠʣʴʥʠʢʦʚ, 

ʢʦʪʦʨʳʝ ʙʫʜʫʪ ʫʩʪʘʥʦʚʣʝʥʳ ʟʘ ʜʝʢʦʨʘʪʠʚʥʳʤ ʢʘʨʥʠʟʦʤ, ʠʣʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʨʠ 

ʦʩʚʝʱʝʥʠʠ ʧʨʠʭʦʞʝʡ ʪʦʯʝʯʥʳʝ ʩʚʝʪʠʣʴʥʠʢʠ ʩ ʦʪʨʘʞʝʥʥʳʤ ʩʚʝʪʦʚʳʤ ʨʘʩʩʝʠʚʘʥʠʝʤ. 

ʊʘʢʘʷ ʨʘʟʥʦʚʠʜʥʦʩʪʴ ʦʩʚʝʱʝʥʠʷ ʧʨʠʭʦʞʝʡ ʜʦʚʦʣʴʥʦ ʫʜʘʯʥʦʝ ʜʣʷ ʟʨʠʪʝʣʴʥʦʛʦ 

ʫʚʝʣʠʯʝʥʠʷ ʧʦʪʦʣʢʘ, ʥʝʦʙʭʦʜʠʤʦ ʩʜʝʣʘʪʴ ʥʘʧʨʘʚʣʝʥʠʝ ʩʚʝʪʘ ʥʘ ʧʦʪʦʣʦʢ ʧʨʠʭʦʞʝʡ. 

ʅʘʧʨʘʚʠʚ ʦʩʚʝʱʝʥʠʝ ʥʘ ʧʦʪʦʣʦʢ ʚ ʧʨʠʭʦʞʝʡ, ʤʳ ʜʦʙʴʸʤʩʷ, ʵʬʬʝʢʪʘ ʫʚʝʣʠʯʝʥʠʷ ʝʛʦ 

ʚʳʩʦʪʳ. 

ɼʦʚʦʣʴʥʦ ʯʘʩʪʦ ʚ ʜʦʤʘʭ ʚʩʪʨʝʯʘʝʪʩʷ ʩʪʘʥʜʘʨʪʥʘʷ ʧʣʘʥʠʨʦʚʢʘ ʧʨʠʭʦʞʝʡ 

ʜʦʚʦʣʴʥʦ ʫʟʢʘʷ ʠ ʜʣʠʥʥʘʷ. ɺ ʧʦʜʦʙʥʦʤ ʵʧʠʟʦʜʝ, ʚʦʩʧʦʣʴʟʦʚʘʚʰʠʩʴ ʦʩʦʙʝʥʥʦʩʪʷʤʠ 

ʩʚʝʪʘ, ʩʜʝʣʘʝʤ ʟʨʠʪʝʣʴʥʦʝ ʨʘʩʰʠʨʝʥʠʝ ʧʨʦʩʪʨʘʥʩʪʚʘ ʧʨʠʭʦʞʝʡ ʩ ʧʦʤʦʱʴʶ 

ʩʚʝʪʠʣʴʥʠʢʦʚ, ʢʦʪʦʨʳʝ ʫʩʪʘʥʘʚʣʠʚʘʝʤ ʚʜʦʣʴ ʩʪʝʥʢʠ ʩ ʙʦʣʴʰʝʡ ʜʣʠʥʦʡ, ʩʚʝʪ 

ʩʚʝʪʠʣʴʥʠʢʦʚ ʥʘʧʨʘʚʣʷʝʤ ʥʘ ʧʨʦʪʠʚʦʧʦʣʦʞʥʫʶ ʩʪʝʥʢʫ ʧʨʠʭʦʞʝʡ. ʊʘʢʦʝ ʧʨʦʜʦʣʴʥʦʝ 

ʦʩʚʝʱʝʥʠʝ ʧʨʠʭʦʞʝʡ ʭʦʨʦʰʦ ʦʩʚʝʪʠʪ ʧʨʠʭʦʞʫʶ, ʥʦ ʠ ʟʨʠʪʝʣʴʥʦ ʩʜʝʣʘʝʪ ʝʛʦ 

ʨʘʩʰʠʨʝʥʠʝ. 
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ɺ ʢʘʞʜʦʡ ʧʨʠʭʦʞʝʡ ʫʩʪʘʥʦʚʣʝʥʦ ʟʝʨʢʘʣʦ, ʝʛʦ ʥʝʦʙʭʦʜʠʤʦ ʦʩʚʝʪʠʪʴ, ʦʪʜʝʣʴʥʦ, 

ʜʣʷ ʦʩʚʝʱʝʥʠʷ ʚ ʧʨʠʭʦʞʝʡ ʟʝʨʢʘʣʘ ʤʳ ʠʩʧʦʣʴʟʫʝʤ ʣʦʢʘʣʴʥʦʝ ʦʩʚʝʱʝʥʠʝ. ʆʙʱʠʝ 

ʦʩʚʝʱʝʥʠʝ ʚ ʧʨʠʭʦʞʝʡ ʥʝ ʜʦʣʞʥʦ ʦʪʨʘʞʘʪʴʩʷ ʚ ʟʝʨʢʘʣʝ ʚ ʣʠʮʦ ʩʤʦʪʨʷʱʝʛʦ ʚ ʥʝʛʦ 

ʯʝʣʦʚʝʢʘ. ʆʧʪʠʤʘʣʴʥʳʤ ʦʩʚʝʱʝʥʠʝʤ ʙʫʜʝʪ, ʝʩʣʠ ʤʳ ʫʩʪʘʥʦʚʠʤ ʧʦʜʩʚʝʪʢʫ ʥʘ 

ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʟʝʨʢʘʣʘ ʠ ʦʙʦʠʭ ʙʦʢʦʚ. ʇʨʠ ʧʦʜʦʙʥʦʡ ʫʩʪʘʥʦʚʢʠ ʦʩʚʝʱʝʥʠʷ ʚ 

ʧʨʠʭʦʞʝʡ ʥʘ ʚʘʰʝʤ ʣʠʮʝ ʥʝ ʙʫʜʝʪ ʨʝʟʢʠʭ ʪʝʥʝʡ. 

ɼʣʷ ʦʨʛʘʥʠʟʘʮʠʠ ʦʩʚʝʱʝʥʠʷ ʧʨʠʭʦʞʝʡ, ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʤʦʜʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʩʠʩʪʝʤʫ ʩ ʜʘʪʯʠʢʘʤʠ. ʊʘʢʠʝ ʜʘʪʯʠʢʠ, ʙʫʜʫʪ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʚʢʣʶʯʘʪʴ, ʠ ʚʳʢʣʶʯʘʪʴ 
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ʩʚʝʪʦʜʠʦʜʥʳʝ ʩʚʝʪʠʣʴʥʠʢʠ. ɼʘʪʯʠʢʠ ʩʘʤʠ ʚʳʢʣʶʯʘʪ ʦʩʚʝʱʝʥʠʝ ʚ ʧʨʠʭʦʞʝʡ, ʝʩʣʠ ʚʳ 

ʝʸ ʧʦʢʠʥʝʪʝ. ɼʘʥʥʳʝ ʜʘʪʯʠʢʠ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʥʘ ʦʧʨʝʜʝʣʸʥʥʦʡ ʚʳʩʦʪʝ ʪʦ ʝʩʪʴ ʣʠʮʘ, 

ʠʣʠ ʧʦʷʩʘ ʯʝʣʦʚʝʢʘ, ʥʘ ʪʘʢʦʡ ʚʳʩʦʪʝ ʫʩʪʘʥʘʚʣʠʚʘʶʪ ʜʣʷ ʪʦʛʦ ʯʪʦʙʳ ʜʘʪʯʠʢʠ ʥʝ 

ʩʨʘʙʘʪʳʚʘʣʠ ʥʘ ʜʦʤʘʰʥʠʭ ʧʠʪʦʤʮʝʚ. 

ʆʩʚʝʱʝʥʠʝ ʛʦʩʪʠʥʥʦʡ 

ʇʦʞʘʣʫʡ, ʩʘʤʦʡ ʛʣʘʚʥʦʡ ʟʘʜʘʯʝʡ ʩʚʝʪʦʜʠʟʘʡʥʘ ʢʚʘʨʪʠʨʳ ʷʚʣʷʝʪʩʷ ʦʩʚʝʱʝʥʠʝ 

ʟʘʣʘ, ʠʣʠ ʛʦʩʪʠʥʦʡ. ɻʦʩʪʠʥʘʷ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʦʡ ʢʦʤʥʘʪʦʡ, ʚ ʢʦʪʦʨʦʡ ʚʝʜʝʪʩʷ ʧʨʠʝʤ 

ʛʦʩʪʝʡ, ʚ ʥʝʡ ʤʦʞʥʦ ʦʪʜʦʭʥʫʪʴ ʦʪ ʪʨʫʜʦʚʳʭ ʙʫʜʥʝʡ ʚʦʟʣʝ ʪʝʣʝʚʠʟʦʨʘ, ʣʠʙʦ ʩʳʛʨʘʪʴ ʩ 

ʜʝʪʴʤʠ ʚ ʧʦʜʚʠʞʥʳʝ ʠʛʨʳ. 

ʕʪʘ ʢʦʤʥʘʪʘ ï ʣʠʮʦ ʚʘʰʝʡ ʢʚʘʨʪʠʨʳ, ʟʥʘʯʠʪ ʥʝʦʙʭʦʜʠʤʦ ʧʦʜʯʝʨʢʥʫʪʴ ʚʩʝ 

ʜʦʩʪʦʠʥʩʪʚʘ ʠʥʪʝʨʴʝʨʘ ʠ ʩʢʨʳʪʴ ʥʝʜʦʩʪʘʪʢʠ. ʂʦ ʚʩʝʤʫ ʧʨʦʯʝʤʫ ʦʩʚʝʱʝʥʠʝ ʜʦʣʞʥʦ 

ʙʳʪʴ ʧʨʘʢʪʠʯʥʳʤ. ʇʦʵʪʦʤʫ ʧʨʠ ʩʦʟʜʘʥʠʠ ʦʩʚʝʱʝʥʠʷ ʥʝʦʙʭʦʜʠʤʦ ʧʨʝʜʫʩʤʦʪʨʝʪʴ 

ʚʦʟʤʦʞʥʦʩʪʴ ʫʧʨʘʚʣʝʥʠʷ ʦʩʚʝʱʝʥʠʝʤ. ʀ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʠʜʘ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʦʙʱʝʝ, ʨʘʙʦʯʝʝ ʠʣʠ ʘʢʮʝʥʪʠʨʫʶʱʝʝ ʦʩʚʝʱʝʥʠʝ. 
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ɼʣʷ ʧʨʠʝʤʘ ʛʦʩʪʝʡ ʠ ʜʣʷ ʨʘʟʣʠʯʥʦʛʦ ʨʦʜʘ ʨʘʟʚʣʝʯʝʥʠʡ ʧʦʜʦʡʜʝʪ ʦʙʱʝʝ 

ʦʩʚʝʱʝʥʠʝ. ɼʣʷ ʵʪʦʛʦ ʣʫʯʰʝ ʚʩʝʛʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʦʪʦʣʦʯʥʳʝ ʩʚʝʪʠʣʴʥʠʢʠ ʠʣʠ 

ʣʶʩʪʨʳ. ʅʘʠʙʦʣʝʝ ʧʦʜʭʦʜʷʱʠʤʠ ʜʣʷ ʵʪʦʛʦ ʩʯʠʪʘʶʪʩʷ ʣʶʩʪʨʳ, ʚ ʢʦʪʦʨʳʭ ʣʘʤʧʳ 

ʨʘʟʤʝʱʝʥʳ ʮʦʢʦʣʝʤ ʚʥʠʟ, ʘ ʧʣʘʬʦʥʳ ʦʪʚʝʨʩʪʠʝʤ ʚʚʝʨʭ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʩʚʝʪ 

ʨʘʚʥʦʤʝʨʥʦ ʨʘʩʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʚʩʝʡ ʢʦʤʥʘʪʝ. 

ɼʣʷ ʯʪʝʥʠʷ ʚ ʟʘʣʝ ʥʝʦʙʭʦʜʠʤʦ ʩʦʟʜʘʪʴ ʨʘʙʦʯʝʝ ʦʩʚʝʱʝʥʠʝ, ʢʦʪʦʨʦʝ ʙʫʜʝʪ 

ʥʘʧʨʘʚʣʝʥʥʦ ʠʟ-ʟʘ ʧʣʝʯʘ ʯʠʪʘʶʱʝʛʦ. ɺ ʢʘʯʝʩʪʚʝ ʠʩʪʦʯʥʠʢʘ ʩʚʝʪʘ ʚ ʵʪʦʤ ʩʣʫʯʘʝ 

ʮʝʣʝʩʦʦʙʨʘʟʥʝʡ ʚʩʝʛʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʪʦʨʰʝʨ, ʨʘʩʧʦʣʦʞʝʥʥʳʡ ʩ ʙʦʢʫ ʜʠʚʘʥʘ ʠʣʠ 

ʢʨʝʩʣʘ. ʇʨʠʯʝʤ, ʜʣʷ ʪʦʛʦ ʯʪʦʙʳ ʠʟʙʝʞʘʪʴ ʦʩʣʝʧʣʝʥʠʷ ʥʠʞʥʠʡ ʢʨʘʡ ʧʣʘʬʦʥʘ 

ʥʝʦʙʭʦʜʠʤʦ ʨʘʩʧʦʣʦʞʠʪʴ ʥʘ ʫʨʦʚʥʝ ʛʣʘʟ. 

  

ɽʩʣʠ ʚ ʛʦʩʪʠʥʦʡ ʝʩʪʴ ʢʘʤʠʥ, ʪʦ ʯʪʦʙʳ ʧʦʜʯʝʨʢʥʫʪʴ ʪʝʢʩʪʫʨʫ ʝʛʦ ʧʦʚʝʨʭʥʦʩʪʠ 

ʥʝʦʙʭʦʜʠʤʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʘʢʮʝʥʪʠʨʫʶʱʝʝ ʦʩʚʝʱʝʥʠʝ, ʧʫʪʝʤ 

ʧʨʠʤʝʥʝʥʠʷ ʚʩʪʨʦʝʥʥʳʭ ʚ ʧʦʪʦʣʦʢ ʩʚʝʪʠʣʴʥʠʢʦʚ. 

http://electrik.info/main/lighting/
http://ingsvd.ru/main/lights/
http://ingsvd.ru/main/lights/
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ʂʦʤʥʘʪʥʳʝ ʨʘʩʪʝʥʠʷ ʦʩʚʝʱʘʶʪʩʷ ʚʩʪʨʦʝʥʥʳʤʠ ʚ ʧʦʣ ʩʚʝʪʠʣʴʥʠʢʘʤʠ, ʧʨʠʯʝʤ 

ʠʭ ʩʚʝʪ ʥʘʧʨʘʚʣʷʝʪʩʷ ʥʘ ʩʪʝʥʫ ʟʘ ʨʘʩʪʝʥʠʝ. 

ɼʣʷ ʦʩʚʝʱʝʥʠʷ ʢʘʨʪʠʥ ʧʨʠʤʝʥʷʶʪʩʷ ʩʚʝʪʠʣʴʥʠʢʠ, ʧʨʠʩʪʨʘʠʚʘʝʤʳʝ ʢ ʨʘʤʝ ʠ 

ʩʦʟʜʘʶʱʠʝ ʥʘʧʨʘʚʣʝʥʥʳʡ ʙʝʣʳʡ ʩʚʝʪ (ʚ ʦʩʥʦʚʥʦʤ ʣʶʤʠʥʝʩʮʝʥʪʥʳʝ ʩʚʝʪʠʣʴʥʠʢʠ). 

ʂʦʤʧʴʶʪʝʨʳ ʠ ʪʝʣʝʚʠʟʦʨʳ ʪʨʝʙʫʶʪ ʤʷʛʢʦʛʦ ʥʝ ʩʦʟʜʘʶʱʝʛʦ ʙʣʠʢʦʚ 

ʦʩʚʝʱʝʥʠʷ. ʇʦʵʪʦʤʫ ʜʣʷ ʩʦʟʜʘʥʠʷ ʫʩʣʦʚʠʡ ʢʦʤʬʦʨʪʥʦʛʦ ʧʨʦʩʤʦʪʨʘ ʤʦʞʥʦ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʤʠʥʠʘʪʶʨʥʳʝ ʩʚʝʪʠʣʴʥʠʢʠ, ʚʩʪʨʦʝʥʥʳʝ ʚ ʥʠʰʠ. 

ʇʦʩʣʝʜʥʠʡ ʩʦʚʝʪ: ʢʦʤʙʠʥʠʨʫʡʪʝ ʚʦʟʤʦʞʥʳʝ ʚʠʜʳ ʦʩʚʝʱʝʥʠʷ, ʠʩʧʦʣʴʟʫʡʪʝ 

ʦʩʚʝʱʝʥʠʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʘʰʝʛʦ ʥʘʩʪʨʦʝʥʠʷ, ʚʢʫʩʘ ʠ ʥʘʟʥʘʯʝʥʠʷ ʢʦʤʥʘʪʳ. 
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ʆʩʚʝʱʝʥʠʝ ʚ ʩʧʘʣʴʥʝ 

ʉʧʘʣʴʥʷ ï ʵʪʦ ʤʝʩʪʦ, ʛʜʝ ʯʝʣʦʚʝʢ ʦʪʜʳʭʘʝʪ ʠ ʩʧʠʪ, ʧʦʵʪʦʤʫ ʣʶʙʳʝ ʨʝʟʢʠʝ 

ʟʚʫʢʠ ʠʣʠ ʷʨʢʠʡ ʩʚʝʪ ʘʙʩʦʣʶʪʥʦ ʥʝʧʨʠʝʤʣʝʤʳ ʚ ʜʘʥʥʦʡ ʢʦʤʥʘʪʝ. 

ɽʩʣʠ ʚʳ ʣʶʙʠʪʝ ʧʦʯʠʪʘʪʴ, ʥʫʞʝʥ ʥʦʯʥʠʢ. ɽʩʣʠ ʫʪʨʦʤ ʚʳ ʚʩʪʘʝʪʝ ʨʘʥʴʰʝ 

ʚʪʦʨʦʡ ʧʦʣʦʚʠʥʢʠ, ʝʩʪʴ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚ ʜʦʧʦʣʥʠʪʝʣʴʥʦʤ ʩʚʝʪʝ. ʀʤʝʥʥʦ ʦʪʩʫʪʩʪʚʠʝ 

ʪʘʢʠʭ ʤʝʣʦʯʝʡ ʤʦʛʫʪ ʠʩʧʦʨʪʠʪʴ ʫʪʨʦ ʠʣʠ ʚʝʯʝʨ, ʘ ʝʩʣʠ ʦʥʠ ʠʩʧʦʨʪʷʪ ʚʳʭʦʜʥʦʡ ʩʦʥ, 

ʙʫʜʝʪ ʩʦʚʩʝʤ ʥʝʧʨʠʷʪʥʦ. 

 

ʋʪʨʦʤ, ʦʩʦʙʝʥʥʦ ʟʠʤʦʡ, ʩʚʝʪʘ ʚ ʢʦʤʥʘʪʝ ʥʝʜʦʩʪʘʪʦʯʥʦ, ʧʦʵʪʦʤʫ ʯʪʦʙʳ ʥʝ 

ʠʩʢʘʪʴ ʚʧʦʧʳʭʘʭ ʥʦʯʥʫʶ ʣʘʤʧʫ, ʢʦʪʦʨʘʷ ʙʴʝʪ ʷʨʢʠʤ ʩʚʝʪʦʤ ʧʦ ʛʣʘʟʘʤ, 

ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʟʘʧʘʩʪʠʩʴ ʙʨʘ ʥʘʜ ʢʨʦʚʘʪʴʶ. ʇʨʠ ʚʢʣʶʯʝʥʠʠ ʦʥʠ ʜʘʶʪ ʤʷʛʢʠʡ ʩʚʝʪ, 

ʢʦʪʦʨʳʝ ʥʝʥʘʚʷʟʯʠʚʦ ʙʫʜʝʪ ʦʪʨʘʞʘʪʴʩʷ ʦʪ ʤʘʪʦʚʳʭ ʧʣʘʬʦʥʦʚ ʠʣʠ ʣʝʛʢʦʛʦ ʪʢʘʥʝʚʦʛʦ 

ʘʙʘʞʫʨʘ. 
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ɿʜʝʩʴ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʥʦʯʥʠʢ, ʦʜʥʘʢʦ ʝʛʦ ʩʚʝʪ ʪʦʞʝ ʥʝ ʜʦʣʞʝʥ ʨʘʟʜʨʘʞʘʪʴ 

ʛʣʘʟʘ ʠ ʤʝʰʘʪʴ ʚʪʦʨʦʡ ʧʦʣʦʚʠʥʢʝ, ʦʩʦʙʝʥʥʦ ʝʩʣʠ ʫ ʥʝʛʦ ʚʳʭʦʜʥʦʡ ʠʣʠ ʦʥ 

ʧʨʝʜʧʦʯʠʪʘʝʪ ʧʦʩʧʘʪʴ ʧʦʜʦʣʴʰʝ. 

ɽʩʣʠ ʫ ʚʘʩ ʝʩʪʴ ʬʦʥʦʚʦʝ ʦʩʚʝʱʝʥʠʝ ʚ ʥʠʰʝ ʥʘʚʝʩʥʳʭ ʧʦʪʦʣʢʦʚ, ʣʫʯʰʝ ʯʪʦʙʳ 

ʦʥʦ ʚʢʣʶʯʘʣʦʩʴ ʧʫʣʴʪʦʤ ʫʧʨʘʚʣʝʥʠʷ, ʝʛʦ ʚʩʝʛʜʘ ʤʦʞʥʦ ʧʦʣʦʞʠʪʴ ʥʘ ʧʨʠʢʨʦʚʘʪʥʦʡ 

ʪʫʤʙʦʯʢʝ ʠ ʜʦʪʷʥʫʪʴʩʷ ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ. 

ɼʘʣʝʝ, ʯʪʦʙʳ ʥʘʡʪʠ ʥʝʦʙʭʦʜʠʤʳʝ ʚʝʱʠ, ʧʨʠʜʝʪʩʷ ʧʦʧʦʪʝʪʴ, ʧʦʩʢʦʣʴʢʫ 

ʟʘʯʘʩʪʫʶ ʧʦ ʧʨʠʯʠʥʝ ʥʝʙʦʣʴʰʠʭ ʢʚʘʨʪʠʨ ʰʢʘʬ ʩ ʚʝʱʘʤʠ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʪʦʞʝ ʚ 

ʩʧʘʣʴʥʝ, ʘ ʟʥʘʯʠʪ, ʧʨʠʜʝʪʩʷ ʦʪʳʩʢʠʚʘʪʴ ʚ ʥʝʤ ʚʝʱʠ. ʏʪʦʙʳ ʥʠʯʝʛʦ ʥʝ ʧʝʨʝʧʫʪʘʪʴ ʠ 

ʚʳʛʣʷʜʝʪʴ ʦʧʨʷʪʥʦ ʠ ʘʢʢʫʨʘʪʥʦ, ʣʫʯʰʝ ʧʦʙʝʩʧʦʢʦʠʪʴʩʷ ʠ ʦ ʪʘʢʦʡ ʤʝʣʦʯʠ ʢʘʢ 

ʚʩʪʨʦʝʥʥʳʝ ʚ ʰʢʘʬ ʩʚʝʪʠʣʴʥʠʢʠ. ʉʦʚʨʝʤʝʥʥʳʝ ʰʢʘʬʳ-ʢʫʧʝ ʫʞʝ ʠʜʫʪ ʩ ʥʠʤʠ ʚ 

ʢʦʤʧʣʝʢʪʝ, ʘ ʚʦʪ ʦʙʳʯʥʳʝ ʧʣʘʪʷʥʳʝ ʰʢʘʬʳ ʤʦʞʥʦ ʦʩʥʘʩʪʠʪʴ ʦʩʚʝʱʝʥʠʝʤ 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ. ɺ ʢʨʘʡʥʝʤ ʩʣʫʯʘʝ, ʤʦʞʥʦ ʥʝʜʘʣʝʢʦ ʦʪ ʰʢʘʬʘ ʫʩʪʘʥʦʚʠʪʴ ʪʦʨʰʝʨ 

ʠʣʠ ʧʦʚʝʩʠʪʴ ʙʨʘ, ʢʦʪʦʨʳʝ ʙʫʜʫʪ ʜʘʚʘʪʴ ʪʦʯʝʯʥʳʡ ʩʚʝʪ. 
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ʏʪʦʙʳ ʥʝ ʫʩʪʘʚʘʣʠ ʛʣʘʟʘ ʧʨʠ ʯʪʝʥʠʠ, ʥʝʦʙʭʦʜʠʤʦ ʦʙʷʟʘʪʝʣʴʥʦ ʧʦʟʘʙʦʪʠʪʴʩʷ ʦ 

ʢʘʯʝʩʪʚʝʥʥʦʤ ʦʩʚʝʱʝʥʠʠ. ʅʘʧʨʠʤʝʨ, ʝʩʣʠ ʚ ʢʦʤʥʘʪʝ ʨʘʩʧʦʣʦʞʝʥʦ ʠ ʤʝʩʪʦ ʜʣʷ 

ʦʪʜʳʭʘ, ʠ ʨʘʙʦʯʝʝ ʤʝʩʪʦ, ʩʣʝʜʫʝʪ ʫʯʝʩʪʴ ʦʙʘ ʚʘʨʠʘʥʪʘ ʦʩʚʝʱʝʥʠʷ, ʧʦʩʢʦʣʴʢʫ ʦʥʠ 

ʩʦʚʝʨʰʝʥʥʦ ʨʘʟʥʳʝ. 

ɼʣʷ ʨʘʙʦʯʝʛʦ ʤʝʩʪʘ ʥʫʞʥʦ ʷʨʢʦʝ, ʥʦ ʚ ʪʦ ʞʝ ʚʨʝʤʷ ʥʝ ʤʝʰʘʶʱʝʝ ʦʩʪʘʣʴʥʳʤ 

ʦʩʚʝʱʝʥʠʝ, ʦʙʳʯʥʦ ʵʪʦ ʙʨʘ ʥʘ ʩʪʝʥʝ ʠʣʠ ʥʘʩʪʦʣʴʥʘʷ ʣʘʤʧʘ ʩ ʤʷʛʢʠʤ ʞʝʣʪʳʤ ʩʚʝʪʦʤ, 

ʢʦʪʦʨʳʝ ʥʝ ʨʘʟʜʨʘʞʘʝʪ ʛʣʘʟʘ. 

ɼʣʷ ʪʫʘʣʝʪʥʦʛʦ ʩʪʦʣʠʢʘ ʣʫʯʰʝ ʠʩʧʦʣʴʟʦʚʘʪʴ ʥʘʩʪʝʥʥʳʡ ʩʚʝʪʠʣʴʥʠʢ, ʢʦʪʦʨʳʡ 

ʧʦʜʦʡʜʝʪ ʠ ʜʣʷ ʚʝʯʝʨʘ, ʠ ʜʣʷ ʫʪʨʘ. ʄʦʞʥʦ ʫʩʪʘʥʦʚʠʪʴ ʠʣʠ ʧʨʠʦʙʨʝʩʪʠ ʩʪʦʣʠʢʠ ʩ ʫʞʝ 

ʚʩʪʨʦʝʥʥʳʤ ʦʩʚʝʱʝʥʠʝʤ, ʩʚʝʪ ʙʫʜʝʪ ʥʘʧʨʘʚʣʝʥ ʚ ʥʝʦʙʭʦʜʠʤʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʠ 

ʧʦʟʚʦʣʠʪ ʚʳʧʦʣʥʠʪʴ ʚʩʝ ʥʝʦʙʭʦʜʠʤʳʝ ʤʘʥʠʧʫʣʷʮʠʠ. 

ɽʩʣʠ ʢʪʦ-ʪʦ ʠʟ ʧʘʨʪʥʝʨʦʚ ʣʶʙʠʪ ʧʦʯʠʪʘʪʴ, ʠʩʧʦʣʴʟʫʶʪʩʷ ʥʘʧʦʣʴʥʳʝ ʠʣʠ 

ʥʘʩʪʝʥʥʳʝ ʠʩʪʦʯʥʠʢʠ ʩʚʝʪʘ. ʂʨʘʩʠʚʳʝ ʪʦʨʰʝʨʳ ʠʣʠ ʚʠʪʠʝʚʘʪʳʝ ʥʘʩʪʝʥʥʳʝ ʣʘʤʧʳ 

ʧʨʝʢʨʘʩʥʦ ʫʢʨʘʩʷʪ ʠʥʪʝʨʴʝʨ ʠ ʧʦʟʚʦʣʷʪ ʥʝ ʤʝʰʘʪʴ ʦʪʜʳʭʘʪʴ ʚʪʦʨʦʡ ʧʦʣʦʚʠʥʢʝ. ɺ 

ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʧʨʦʠʟʚʦʜʠʪʝʣʠ ʚʩʪʨʘʠʚʘʶʪ ʦʩʚʝʱʝʥʠʝ ʚ ʠʟʛʦʣʦʚʴʝ ʢʨʦʚʘʪʠ ï ʵʪʦ 

ʤʦʛʫ ʙʳʪʴ ʛʘʣʦʛʝʥʥʳʝ ʣʘʤʧʳ ʠʣʠ ʩʝʥʩʦʨʥʳʝ ʩʚʝʪʠʣʴʥʠʢʠ, ʚʢʣʶʯʘʶʱʠʝʩʷ ʦʪ 

ʧʨʠʢʦʩʥʦʚʝʥʠʷ. ʊʘʢʦʡ ʩʚʝʪ ʦʯʝʥʴ ʤʷʛʢʠʡ, ʦʥ ʩʪʨʫʠʪʩʷ ʠ ʥʝ ʙʴʝʪ ʚ ʛʣʘʟʘ, ʯʪʦ ʧʦʟʚʦʣʷʪ 

ʠ ʧʦʯʠʪʘʪʴ, ʠ ʧʨʦʩʪʦ ʦʪʜʦʭʥʫʪʴ ʧʨʠ ʚʢʣʶʯʝʥʥʦʤ ʩʚʝʪʝ. ʉʪʦʠʪ ʦʪʤʝʪʠʪʴ 

ʧʨʝʠʤʫʱʝʩʪʚʦ ʩʝʥʩʦʨʥʦʛʦ ʩʚʝʪʠʣʴʥʠʢʘ ï ʵʪʦ ʦʪʩʫʪʩʪʚʠʝ ʚʳʢʣʶʯʘʪʝʣʷ ʠ ʝʛʦ ʧʦʠʩʢʦʚ. 

ʉʘʤʳʤ ʦʧʪʠʤʘʣʴʥʳʤ, ʢʦʥʝʯʥʦ ʞʝ, ʩʯʠʪʘʝʪʩʷ ʪʦʨʰʝʨ. ʆʥ ʠ ʨʘʩʧʦʣʦʞʝʥ 

ʠʜʝʘʣʴʥʦ (ʦʢʦʣʦ 1,5 ʤʝʪʨʦʚ ʦʪ ʧʦʣʘ), ʠ ʩʚʝʪ ʚʩʝʛʜʘ ʤʦʞʥʦ ʦʪʨʝʛʫʣʠʨʦʚʘʪʴ ʥʘʢʣʦʥʦʤ 

ʘʙʘʞʫʨʘ ʠʣʠ ʦʩʥʦʚʳ ʩʚʝʪʠʣʴʥʠʢʘ (ʫʩʪʨʦʡʩʪʚʦ ʩʦʚʨʝʤʝʥʥʳʭ ʤʦʜʝʣʝʡ). 

ɽʱʝ ʦʜʥʦʡ ʥʦʚʠʥʢʦʡ ʷʚʣʷʝʪʩʷ ʨʘʩʧʦʣʦʞʝʥʠʝ ʚʳʢʣʶʯʘʪʝʣʝʡ. ʄʥʦʛʠʝ 

ʜʠʟʘʡʥʝʨʳ ʧʨʝʜʣʘʛʘʶʪ ʨʝʰʘʪʴ ʚʦʧʨʦʩ ʜʚʫʤʷ ʧʘʥʝʣʷʤʠ, ʦʜʥʘ ʠʟ ʢʦʪʦʨʳʭ 

ʨʘʩʧʦʣʦʞʝʥʘ ʫ ʜʚʝʨʠ, ʘ ʚʪʦʨʘʷ ʫ ʢʨʦʚʘʪʠ. ʊʦʛʜʘ, ʧʝʨʝʦʜʝʚʰʠʩʴ ʢʦ ʩʥʫ, ʥʝʪ 

ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʙʝʞʘʪʴ ʢ ʜʚʝʨʠ, ʘ ʧʦʪʦʤ ʠʜʪʠ ʚ ʪʝʤʥʦʪʝ, ʙʦʷʩʴ ʥʘʪʦʣʢʥʫʪʴʩʷ ʠʣʠ 

ʫʜʘʨʠʪʴʩʷ ʦ ʤʝʙʝʣʴ. 
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ʅʦʯʴʶ ʪʦʞʝ ʥʫʞʝʥ ʩʚʝʪ, ʦʥ ʧʨʠʜʘʝʪ ʨʦʤʘʥʪʠʢʠ ʠ ʠʥʪʠʤʥʦʩʪʠ ʢʦʤʥʘʪʝ. ɸ ʜʥʝʤ 

ʧʦʜʦʙʥʳʝ ʩʚʝʪʠʣʴʥʠʢʠ ʩʦʟʜʘʜʫʪ ʫʶʪ ʚ ʠʥʪʝʨʴʝʨʝ. ʆʯʝʥʴ ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʶʪ 

ʨʘʟʥʦʮʚʝʪʥʳʝ ʧʣʘʬʦʥʳ, ʦʥʠ ʜʘʶʪ ʤʷʛʢʦʩʪʴ ʠ ʥʝʦʙʳʯʥʦʩʪʴ ʮʚʝʪʘ, ʯʪʦ ʩʘʤʦ ʧʦ ʩʝʙʝ 

ʥʝʦʙʳʯʥʦ ʠ ʨʘʩʩʣʘʙʣʷʶʱʝʝ. 

ʅʦʚʠʥʢʘʤʠ ʚ ʥʦʯʥʦʤ ʦʩʚʝʱʝʥʠʠ ʷʚʣʷʶʪʩʷ ʢʘʨʪʠʥʳ ʩ ʧʦʜʩʚʝʪʢʦʡ, ʢʦʪʦʨʘʷ 

ʤʷʛʢʦ ʦʙʚʦʣʘʢʠʚʘʝʪ ʩʠʣʫʵʪ ʢʘʨʪʠʥʳ ʠ ʩʣʝʛʢʘ ʦʪʪʝʥʷʝʪ ʢʦʤʥʘʪʫ, ʥʝ ʤʝʰʘʷ ʦʪʜʳʭʘʪʴ. 

ʉ ʵʪʦʡ ʞʝ ʮʝʣʴʶ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʘʢʚʘʨʠʫʤ ʠʣʠ ʠʩʢʫʩʩʪʚʝʥʥʳʝ ʚʦʜʦʧʘʜʳ, ʟʚʫʢ 

ʚʦʜʳ ʠ ʩʪʨʫʷʱʠʡʩʷ ʩʚʝʪ ʟʘʚʦʨʘʞʠʚʘʶʪ ʠ ʫʙʘʶʢʠʚʘʶʪ. 

 

ʅʝʨʝʜʢʦ, ʫʩʪʘʥʘʚʣʠʚʘʷ ʢʨʦʚʘʪʴ ʥʘ ʧʦʜʠʫʤ, ʚʣʘʜʝʣʴʮʳ ʜʦʧʦʣʥʷʶʪ ʝʝ 

ʧʦʜʩʚʝʪʢʦʡ, ʢʦʪʦʨʘʷ ʚ ʥʦʯʥʦʝ ʚʨʝʤʷ ʧʨʠʜʘʝʪ ʨʦʤʘʥʪʠʢʠ ʠ ʩʣʫʞʠʪ ʩʚʦʝʦʙʨʘʟʥʳʤ 

ʥʦʯʥʠʢʦʤ ʜʣʷ ʧʦʠʩʢʘ ʪʘʧʦʯʝʢ ʠʣʠ ʢʦʥʪʨʦʣʠʨʦʚʘʥʠʷ ʩʧʷʱʝʛʦ ʤʘʣʳʰʘ. 

ʆʙʷʟʘʪʝʣʴʥʦ ʩʦʛʣʘʩʦʚʳʚʘʡʪʝ ʧʨʦʝʢʪʳ ʦʩʚʝʱʝʥʠʷ ʩʦ ʩʚʦʠʤ ʧʘʨʪʥʝʨʦʤ, ʪʘʢ ʢʘʢ 

ʥʝ ʚʩʝ ʣʶʙʷʪ ʩʧʘʪʴ ʧʨʠ ʩʚʝʪʝ. ʂ ʪʦʤʫ ʞʝ ʚ ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ ʩʚʝʪ ʥʦʯʴʶ ʜʘʞʝ 
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ʚʨʝʜʝʥ, ʧʦʩʢʦʣʴʢʫ ʤʝʰʘʝʪ ʚʳʨʘʙʦʪʢʝ ʛʦʨʤʦʥʦʚ, ʢʦʪʦʨʳʝ ʘʢʪʠʚʠʟʠʨʫʶʪʩʷ ʚ ʪʝʤʥʦʝ 

ʚʨʝʤʷ ʩʫʪʦʢ. 

ʏʪʦ ʣʫʯʰʝ ʚʳʙʨʘʪʴ - ʪʦʨʰʝʨ ʠʣʠ ʥʘʩʪʝʥʥʳʝ ʩʚʝʪʠʣʴʥʠʢʠ 

 

ʅʝʦʩʧʦʨʠʤʳʝ ʧʨʝʠʤʫʱʝʩʪʚʘ ʝʩʪʴ ʫ ʢʘʞʜʦʛʦ ʚʘʨʠʘʥʪʘ. ʊʦʨʰʝʨ, ʢ ʧʨʠʤʝʨʫ, 

ʭʦʨʦʰ ʪʝʤ, ʯʪʦ ʥʝ çʧʨʠʚʷʟʘʥè ʢ ʢʦʥʢʨʝʪʥʦʤʫ ʤʝʩʪʫ. ɽʛʦ ʩʚʦʙʦʜʥʦ ʤʦʞʥʦ ʧʝʨʝʥʝʩʪʠ 

ʚ ʣʶʙʫʶ ʯʘʩʪʴ ʢʦʤʥʘʪʳ ʚ ʣʶʙʦʝ ʚʨʝʤʷ. ʗʚʣʷʷʩʴ ʧʨʝʜʤʝʪʦʤ ʦʙʩʪʘʥʦʚʢʠ ʦʥ, ʧʦʤʠʤʦ 

ʧʨʦʯʝʛʦ, ʩʫʱʝʩʪʚʝʥʥʦ ʫʢʨʘʰʘʝʪ ʠ ʜʦʧʦʣʥʷʝʪ ʠʥʪʝʨʴʝʨ ʚʘʰʝʛʦ ʞʠʣʴʷ. ʆʜʥʘʢʦ ʙʫʜʫʯʠ 

ʚʝʱʴʶ ʥʘʧʦʣʴʥʦʡ, ʦʥ ʝʩʪʝʩʪʚʝʥʥʳʤ ʦʙʨʘʟʦʤ ʟʘʥʠʤʘʝʪ ʦʧʨʝʜʝʣʸʥʥʫʶ ʧʣʦʱʘʜʴ ʧʦʣʘ, 

ʧʣʶʩ ʥʝʢʦʪʦʨʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ʚʦʢʨʫʛ ʩʝʙʷ. ʉ ʵʪʠʤ ʥʝʠʟʙʝʞʥʦ ʧʨʠʜʝʪʩʷ ʩʯʠʪʘʪʴʩʷ. 

ʅʘʧʨʦʪʠʚ, ʥʘʩʪʝʥʥʳʝ ʩʚʝʪʠʣʴʥʠʢʠ ʚ ʵʪʦʤ ʧʣʘʥʝ ʚʳʛʦʜʥʦ ʦʪʣʠʯʘʶʪʩʷ, ʪʘʢ ʢʘʢ 

ʟʘʥʠʤʘʶʪ ʦʯʝʥʴ ʤʘʣʦʝ ʤʝʩʪʦ ʥʘ ʩʪʝʥʘʭ, ʚ ʩʠʣʫ ʥʝʙʦʣʴʰʠʭ ʨʘʟʤʝʨʦʚ. ɼʘ ʠ ʢ 

ʩʚʦʙʦʜʥʦʡ ʧʣʦʱʘʜʠ ʩʪʝʥ ʣʶʜʠ ʥʝ ʩʪʦʣʴ ʪʨʝʙʦʚʘʪʝʣʴʥʳ, ʢʘʢ ʢ ʧʦʣʫ. ɸ ʵʪʦʪ ʬʘʢʪʦʨ 

ʦʩʦʙʝʥʥʦ ʫʯʠʪʳʚʘʝʪʩʷ ʚ ʥʘʰʠʭ ʥʝʙʦʣʴʰʠʭ ʢʚʘʨʪʠʨʘʭ. ʕʪʠ ʦʩʚʝʪʠʪʝʣʴʥʳʝ ʧʨʠʙʦʨʳ, 

ʧʦʤʠʤʦ ʦʩʥʦʚʥʳʭ ʬʫʥʢʮʠʡ, ʚʳʧʦʣʥʷʶʪ ʨʦʣʴ ʜʝʢʦʨʘ, ʘ ʠʥʦʛʜʘ ʠ ʘʢʩʝʩʩʫʘʨʦʚ ʜʠʟʘʡʥʘ 
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ʢʚʘʨʪʠʨʳ. ʋʜʘʯʥʦ ʧʦʜʦʙʨʘʥʥʳʝ ʠ ʨʘʟʤʝʱʝʥʥʳʝ, ʦʥʠ ʛʘʨʤʦʥʠʯʥʦ ʚʧʠʩʳʚʘʶʪʩʷ ʚ 

ʦʙʩʪʘʥʦʚʢʫ. 

 

ʂʦʥʝʯʥʦ, ʩʢʘʞʝʪʝ ʚʳ, ʠ ʫ ʩʚʝʪʠʣʴʥʠʢʦʚ ʪʦʞʝ ʝʩʪʴ ʤʠʥʫʩʳ. ʕʪʦ ʪʘʢ. ʃʶʙʦʡ ʙʨʘ 

ʞʝʩʪʢʦ çʧʨʠʚʷʟʘʥè ʢ ʢʦʥʢʨʝʪʥʦʤʫ ʤʝʩʪʫ, ʪʦ ʝʩʪʴ, ʟʘʬʠʢʩʠʨʦʚʘʥ ʥʘ ʩʪʝʥʝ ʰʫʨʫʧʘʤʠ 

http://electrik.info/main/lighting/
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ʠʣʠ ʩʧʝʮʠʘʣʴʥʳʤʠ ʢʨʝʧʣʝʥʠʷʤʠ. ɺ ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ ʩʚʝʪʠʣʴʥʠʢʠ ʤʦʛʫʪ 

ʨʘʩʧʦʣʘʛʘʪʴ ʜʘʞʝ ʚ ʩʜʝʣʘʥʥʳʭ ʧʦʜ ʵʪʦ ʩʪʝʥʦʚʳʭ ʥʠʰʘʭ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʝʩʣʠ ʚʘʤ ʚʜʨʫʛ ʨʘʟʦʥʨʘʚʠʪʩʷ ʨʘʩʩʪʘʥʦʚʢʘ ʤʝʙʝʣʠ, ʠ ʨʝʰʠʪʝ 

ʯʪʦ-ʪʦ ʧʝʨʝʧʣʘʥʠʨʦʚʘʪʴ, ʣʠʙʦ ʧʦʷʚʷʪʩʷ ʥʦʚʳʝ ʧʨʝʜʤʝʪʳ ʠʥʪʝʨʴʝʨʘ, ʪʦ ʚʦʟʥʠʢʥʫʪ 

ʦʧʨʝʜʝʣʸʥʥʳʝ ʧʨʦʙʣʝʤʳ. ɺʝʜʴ ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʥʘʩʪʝʥʥʳʡ ʩʚʝʪʠʣʴʥʠʢ ʤʦʞʝʪ ʦʢʘʟʘʪʴʩʷ 

ʫʞʝ ʥʝ ʚʦʟʣʝ ʫʶʪʥʦʛʦ ʢʨʝʩʣʘ, ʠ ʥʝ ʥʘʜ ʧʨʠʢʨʦʚʘʪʥʦʡ ʪʫʤʙʦʯʢʦʡ, ʘ ʥʝʫʤʝʩʪʥʦ 

ʚʠʩʷʱʠʤ ʥʘʜ ʧʫʩʪʳʤ ʤʝʩʪʦʤ. 

 

ʉʥʠʤʘʪʴ ʞʝ ʠ ʧʝʨʝʚʝʰʠʚʘʪʴ ʙʨʘ ʥʘ ʥʦʚʦʤ ʤʝʩʪʝ, ʪʦʞʝ ʚʘʨʠʘʥʪ ʥʝ ʚʩʝʛʜʘ 

ʧʨʠʝʤʣʝʤʳʡ. ʇʨʠʯʠʥʘ ï ʥʘ ʩʪʝʥʝ, ʥʘ ʦʙʦʷʭ, ʪʘʤ ʛʜʝ ʧʨʝʞʜʝ ʙʳʣ ʩʚʝʪʠʣʴʥʠʢ, 

ʦʩʪʘʥʫʪʩʷ ʦʪʚʝʨʩʪʠʷ ʦʪ ʢʨʝʧʣʝʥʠʡ ʠ çʩʣʝʜ ʚʨʝʤʝʥʠè ʦʪ ʢʦʨʧʫʩʘ. ɿʘʢʨʳʪʴ ʞʝ ʵʪʦ 

ʤʝʩʪʦ ʢʘʢʦʡ-ʥʠʙʫʜʴ ʢʘʨʪʠʥʦʡ ʠʣʠ ʜʨʫʛʠʤ ʧʨʝʜʤʝʪʦʤ ʥʝ ʚʩʝʛʜʘ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ 

ʚʦʟʤʦʞʥʳʤ. 

http://electrik.info/main/lighting/
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ʆʧʪʠʤʘʣʴʥʳʡ ʚʳʙʦʨ 

ʊʘʢ ʯʪʦ ʞʝ ʥʘʤ ʦʩʪʘʝʪʩʷ ʜʝʣʘʪʴ? ʅʘ ʯʝʤ ʦʩʪʘʥʦʚʠʪʴʩʷ? ɺʳʭʦʜ ï ʨʘʟʫʤʥʦʝ ʠ 

ʦʧʪʠʤʘʣʴʥʦʝ ʩʦʯʝʪʘʥʠʝ ʦʙʦʠʭ ʚʠʜʦʚ ʧʨʠʙʦʨʦʚ. ʇʨʠ ʚʳʙʦʨʝ ʞʝ ʚʘʨʠʘʥʪʘ ʦʩʚʝʱʝʥʠʷ 

ʜʣʷ ʢʘʞʜʦʛʦ ʢʦʥʢʨʝʪʥʦʛʦ ʤʝʩʪʘ, ʩʪʦʠʪ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʦʙʜʫʤʘʪʴ, ʧʨʠʢʠʥʫʪʴ, 

ʧʨʦʩʯʠʪʘʪʴ ʚʝʨʦʷʪʥʳʝ ʧʝʨʩʧʝʢʪʠʚʳ. ʀʤʝʝʪʩʷ ʚ ʚʠʜʫ ʟʜʝʩʴ ʩʣʝʜʫʶʱʝʝ: ʝʩʣʠ ʚ 

ʦʙʦʟʨʠʤʦʤ ʙʫʜʫʱʝʤ ʚ ʜʘʥʥʦʤ ʤʝʩʪʝ ʢʦʤʥʘʪʳ ʥʠʯʝʛʦ ʤʝʥʷʪʴ ʥʝ ʙʫʜʝʪʝ, ʠ ʚ 

ʠʥʪʝʨʴʝʨʝ ʚʘʩ ʚʩʝ ʫʩʪʨʘʠʚʘʝʪ ï ʩʤʝʣʦ ʚʝʰʘʡʪʝ ʥʘʩʪʝʥʥʳʡ ʩʚʝʪʠʣʴʥʠʢ. ɽʩʣʠ ʞʝ 

ʫʚʝʨʝʥʥʦʩʪʠ ʚ ʦʢʦʥʯʘʪʝʣʴʥʦʩʪʠ ʨʘʩʩʪʘʥʦʚʢʠ ʤʝʙʝʣʠ ʥʝʪ, ʠʣʠ ʧʣʘʥʠʨʫʝʪʝ ʯʪʦ-ʪʦ 

ʜʦʙʘʚʠʪʴ, ʪʦ ʣʫʯʰʝ ʧʦʢʘ ʚ ʜʘʥʥʦʤ ʤʝʩʪʝ ʧʦʩʪʘʚʠʪʴ ʪʦʨʰʝʨ. 

 

http://electrik.info/main/lighting/
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ɺ ʮʝʣʦʤ ʩʪʦʠʪ ʩʣʝʜʦʚʘʪʴ ʦʙʱʝʧʨʠʥʷʪʳʤ ʥʦʨʤʘʤ: ʚʳʜʝʨʞʘʥʥʦʩʪʴ ʚʩʝʭ 

ʦʩʚʝʪʠʪʝʣʴʥʳʭ ʧʨʠʙʦʨʦʚ ʚ ʦʜʥʦʡ ʩʪʠʣʠʩʪʠʢʝ, ʠ ʩʦʦʪʚʝʪʩʪʚʠʝ ʠʭ ʦʙʱʝʤʫ ʜʠʟʘʡʥʫ 

ʢʦʤʥʘʪʳ. ɺ ʦʩʪʘʣʴʥʦʤ ʞʝ, ʧʦʣʘʛʘʡʪʝʩʴ ʥʘ ʚʘʰʠ ʬʘʥʪʘʟʠʶ ʠ ʚʢʫʩ. 

ʇʨʘʚʠʣʴʥʦʝ ʦʩʚʝʱʝʥʠʝ ʨʘʙʦʯʝʛʦ ʩʪʦʣʘ 

ʄʥʦʛʠʝ ʠʟ ʥʘʩ ʧʦʚʦʜʷʪ ʥʝ ʦʜʠʥ ʯʘʩ, ʩʠʜʷ ʟʘ ʩʪʦʣʦʤ, ʘ ʜʣʷ ʤʥʦʛʠʭ ʵʪʦʪ ʩʪʦʣ 

ʷʚʣʷʝʪʩʷ ʧʦʩʪʦʷʥʥʳʤ ʨʘʙʦʯʠʤ ʤʝʩʪʦʤ. ʋʩʪʘʥʘʚʣʠʚʘʷ ʣʘʤʧʳ, ʥʫʞʥʦ ʧʦʤʥʠʪʴ, ʯʪʦ 

ʦʩʚʝʱʝʥʠʝ ʚʣʠʷʝʪ ʥʘ ʫʪʦʤʣʷʝʤʦʩʪʴ, ʘ ʢʘʢ ʨʝʟʫʣʴʪʘʪ ï ʥʘ ʟʜʦʨʦʚʴʝ. ʀʤʝʥʥʦ ʜʣʷ ʵʪʦʛʦ, 

ʥʫʞʥʦ ʧʨʦʜʫʤʘʪʴ ʦʩʚʝʱʝʥʠʝ, ʢʦʪʦʨʦʝ ʙʫʜʝʪ ʪʦʯʥʦ ʧʦʜʦʙʨʘʥʥʳʤ ʠ ʚʳʩʪʨʦʝʥʥʳʤ. 

http://electrik.info/main/lighting/
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ʇʝʨʚʦʝ, ʯʪʦ ʥʫʞʥʦ ʟʘʧʦʤʥʠʪʴ, ʧʦʤʠʤʦ ʥʘʧʨʘʚʣʝʥʥʦʛʦ ʦʩʚʝʱʝʥʠʷ, ʚ 

ʧʦʤʝʱʝʥʠʠ ʜʦʣʞʥʦ ʙʳʪʴ ʦʩʥʦʚʥʦʝ, ʢʦʪʦʨʦʝ ʙʫʜʝʪ ʩʦʟʜʘʚʘʪʴ ʚʦʢʨʫʛ ʩʪʦʣʘ ʤʷʛʢʠʡ 

ʩʚʝʪʦʚʦʡ ʬʦʥ. ʃʫʯʰʝ ʚʩʝʛʦ ʜʣʷ ʵʪʦʡ ʮʝʣʠ ʧʦʜʦʡʜʝʪ ʦʩʚʝʱʝʥʠʝ ʦʪ ʧʦʪʦʣʦʯʥʳʭ 

ʩʚʝʪʠʣʴʥʠʢʦʚ, ʦʜʥʘʢʦ ʥʝ ʩʪʦʠʪ ʫʩʪʘʥʘʚʣʠʚʘʪʴ ʥʘ ʥʠʭ ʩʣʠʰʢʦʤ ʷʨʢʠʝ ʣʘʤʧʳ. 

ʆʩʚʝʱʝʥʠʝ ʚ ʧʦʤʝʱʝʥʠʠ ʩ ʨʘʙʦʯʠʤ ʤʝʩʪʦʤ ʜʦʣʞʥʦ ʙʳʪʴ ʨʘʚʥʦʤʝʨʥʳʤ, ʜʣʷ ʪʦʛʦ 

ʯʪʦʙʳ ʛʣʘʟʘ ʥʝ ʦʱʫʱʘʣʠ ʜʠʩʢʦʤʬʦʨʪʘ. 

ʈʘʩʧʦʣʦʞʠʪʴ ʥʘʩʪʦʣʴʥʫʶ ʣʘʤʧʫ ʥʫʞʥʦ ʧʝʨʝʜ ʩʦʙʦʡ ʠʣʠ ʩʣʝʚʘ, ʚ ʵʪʦʤ ʩʣʫʯʘʝ 

ʚʘʤ ʧʦʪʨʝʙʫʝʪʩʷ ʣʘʤʧʘ ʩ ʟʘʢʨʳʪʳʤʠ ʢʨʘʷʤʠ, ʠ ʧʨʘʚʠʣʴʥʝʝ ʙʫʜʝʪ ʫʩʪʘʥʦʚʠʪʴ ʝʝ ʪʘʢ, 

ʯʪʦʙʳ ʩʚʝʪ ʧʘʜʘʣ ʥʘ ʩʪʦʣ, ʘ ʣʠʮʦ ʧʨʠ ʵʪʦʤ ʦʩʪʘʚʘʣʦʩʴ ʚ ʪʝʥʠ. ɿʜʝʩʴ ʧʦʜʦʡʜʝʪ 

ʩʚʝʪʠʣʴʥʠʢ ʥʘ ʨʝʛʫʣʠʨʫʝʤʦʡ ʥʦʞʢʝ ʠ ʦʙʷʟʘʪʝʣʴʥʦ ʩ ʘʙʘʞʫʨʦʤ. 

http://electrik.info/main/lighting/
http://ingsvd.ru/main/lights/25-kak-vybrat-nastolnuju-lampu.html


101 

 ʇʨʦ ʦʩʚʝʱʝʥʠʝ ʥʘ ʕʣʝʢʪʨʠʢ ʀʥʬʦ ï http://electrik.info/main/lighting/  

 

 

ʀʥʦʛʜʘ ʩʚʝʪʠʣʴʥʠʢ ʫʩʪʘʥʘʚʣʠʚʘʶʪ ʩʟʘʜʠ, ʥʦ ʚ ʪʘʢʦʤ ʝʛʦ ʧʦʣʦʞʝʥʠʠ ʩʣʝʜʠʪʝ, 

ʯʪʦʙʳ ʚʘʰʘ ʪʝʥʴ ʥʝ ʧʦʧʘʜʘʣʘ ʥʘ ʨʘʙʦʯʫʶ ʧʦʚʝʨʭʥʦʩʪʴ. ɼʣʷ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ 

ʦʩʚʝʱʝʥʠʷ ʨʝʢʦʤʝʥʜʫʶʪʩʷ ʣʶʤʠʥʝʩʮʝʥʪʥʳʝ ʣʘʤʧʳ, ʫ ʣʘʤʧ ʥʘʢʘʣʠʚʘʥʠʷ ʩʚʝʪ ʤʷʛʯʝ, 

ʦʜʥʘʢʦ ʯʘʱʝ ʚʩʝʛʦ ʝʛʦ ʥʝ ʜʦʩʪʘʪʦʯʥʦ ʜʣʷ ʨʘʙʦʪʳ. 

ɽʩʣʠ ʚʘʰ ʩʪʦʣ ʩʪʦʠʪ ʚʦʟʣʝ ʦʢʥʘ, ʪʦ ʥʝ ʩʪʦʠʪ ʟʘʙʳʚʘʪʴ ʠ ʦ ʝʩʪʝʩʪʚʝʥʥʦʤ 

ʜʥʝʚʥʦʤ ʦʩʚʝʱʝʥʠʠ. ʆʜʥʘʢʦ ʠ ʟʜʝʩʴ ʥʝ ʚʩʝ ʧʨʦʩʪʦ, ʦʪ ʷʨʢʦʛʦ ʩʦʣʥʮʘ ʛʣʘʟʘ ʙʳʩʪʨʦ 

ʫʩʪʘʶʪ, ʘ ʦʪ ʥʝʜʦʩʪʘʪʢʘ ʙʳʩʪʨʦ ʩʘʜʠʪʴʩʷ ʟʨʝʥʠʝ. ʉʠʜʝʪʴ ʩʧʠʥʦʡ ʢ ʦʢʥʫ ʪʘʢ ʞʝ ʥʝ 

ʚʳʭʦʜ, ʪʝʥʴ ʙʫʜʝʪ ʧʘʜʘʪʴ ʥʘ ʩʪʦʣ, ʩʢʨʳʚʘʷ ʥʫʞʥʫʶ ʯʘʩʪʴ, ʧʨʠ ʵʪʦʤ ʟʘ ʧʨʝʜʝʣʘʤʠ 

ʚʘʝhʡ ʪʝʥʠ ʧʨʝʜʤʝʪʳ ʙʫʜʫʪ ʦʪʙʨʘʩʳʚʘʪʴ ʙʣʠʢʠ. ʆʧʪʠʤʘʣʴʥʳʤ ʚʘʨʠʘʥʪʦʤ 

ʨʘʩʧʦʣʦʞʝʥʠʷ ʩʪʦʣʘ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʦʢʥʫ, ʵʪʦ ʫʛʦʣ ʚ ʧʷʪʴʜʝʩʷʪ ʛʨʘʜʫʩʦʚ. 
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ʋ ʚʘʩ ʥʘ ʩʪʦʣʝ ʝʩʪʴ ʢʦʤʧʴʶʪʝʨ, ʪʦʛʜʘ ʜʣʷ ʨʘʙʦʪʳ ʥʘ ʥʝʤ ʙʫʜʝʪ ʜʦʩʪʘʪʦʯʥʦ 

ʦʙʱʝʛʦ ʦʩʚʝʱʝʥʠʷ. ʅʝ ʧʦʟʚʦʣʷʡʪʝ ʩʦʣʥʝʯʥʦʤʫ ʩʚʝʪʫ ʧʦʧʘʜʘʪʴ ʥʘ ʵʢʨʘʥ ʠ ʩʦʟʜʘʚʘʪʴ 

ʙʣʠʢʠ. ɽʩʣʠ ʚʳ ʭʦʪʠʪʝ ʠʩʧʦʣʴʟʦʚʘʪʴ ʥʘʩʪʦʣʴʥʫʶ ʣʘʤʧʫ, ʫʩʪʘʥʦʚʠʪʝ ʝʝ ʪʘʢ, ʯʪʦʙʳ 

ʩʚʝʪ ʥʝ ʧʘʜʘʣ ʥʘ ʤʦʥʠʪʦʨ ʠ ʧʨʠ ʵʪʦʤ ʦʩʚʝʱʘʣ ʨʘʙʦʯʫʶ ʧʦʚʝʨʭʥʦʩʪʴ ʠ ʢʣʘʚʠʘʪʫʨʫ. 

ʆʙʷʟʘʪʝʣʴʥʦ ʦʪʨʝʛʫʣʠʨʫʡʪʝ ʷʨʢʦʩʪʴ ʠ ʢʦʥʪʨʘʩʪʥʦʩʪʴ ʥʘ ʩʚʦʝʤ ʢʦʤʧʴʶʪʝʨʝ, ʦʥʦ 

ʜʦʣʞʥʦ ʙʳʪʴ ʚ ʜʚʘ-ʪʨʠ ʨʘʟʘ ʷʨʯʝ ʦʩʚʝʱʝʥʠʷ ʚʦʢʨʫʛ ʚʘʩ. 

ɽʱʝ ʦʜʠʥ ʥʝ ʤʘʣʦʚʘʞʥʳʡ ʬʘʢʪ, ʢʦʪʦʨʳʡ ʩʣʝʜʫʝʪ ʫʯʠʪʳʚʘʪʴ ʧʨʠ ʦʨʛʘʥʠʟʘʮʠʠ 

ʦʩʚʝʱʝʥʠʷ ʨʘʙʦʯʝʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ. ʇʦʚʝʨʭʥʦʩʪʴ ʩʪʦʣʘ ʥʠ ʚ ʢʦʝʤ ʩʣʫʯʘʝ ʥʝ ʜʦʣʞʥʘ 

ʦʪʙʨʘʩʳʚʘʪʴ ʙʣʠʢʠ, ʠʜʝʘʣʴʥʳʤ ʚʘʨʠʘʥʪʦʤ ʩʪʘʥʝʪ ʩʪʦʣ ʩʦ ʩʚʝʪʣʦʡ ʩʪʦʣʝʰʥʠʮʝʡ ʠʟ 

ʥʘʪʫʨʘʣʴʥʦʛʦ ʜʝʨʝʚʘ. 

 

 

http://electrik.info/main/lighting/
http://ingsvd.ru/main/lights/
http://ingsvd.ru/main/lights/

