
 

 

 

ʃʘʙʦʨʘʪʦʨʥʘʷ ʨʘʙʦʪʘ ˉ1 çʀʩʩʣʝʜʦʚʘʥʠʝ ʢʣʘʩʩʠʬʠʢʘʮʠʠ 

ʕɺʄè, 
 

ʎʝʣʴ: ʠʟʫʯʝʥʠʝ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʕɺʄ, ʧʦʣʫʯʝʥʠʝ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʥʘʚʳʢʘ ʚʳʯʠʩʣʝʥʠʷ 

ʢʦʣʠʯʝʩʪʚʘ ʠʥʬʦʨʤʘʮʠʠ. 

ʆʩʥʦʚʥʳʝ ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʩʚʝʜʝʥʠʷ 

ʊʝʭʥʠʯʝʩʢʠʝ ʩʨʝʜʩʪʚʘ ʠʥʬʦʨʤʘʪʠʟʘʮʠʠ (ʊʉʀ) ð ʵʪʦ ʩʦʚʦʢʫʧʥʦʩʪʴ ʩʠʩʪʝʤ, 

ʤʘʰʠʥ, ʧʨʠʙʦʨʦʚ, ʤʝʭʘʥʠʟʤʦʚ, ʫʩʪʨʦʡʩʪʚ ʠ ʧʨʦʯʠʭ ʚʠʜʦʚ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʭ 

ʜʣʷ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʨʘʟʣʠʯʥʳʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʠʥʬʦʨʤʘʪʠʢʠ, ʧʨʠʯʝʤ ʪʘʢʠʭ, 

ʚʳʭʦʜʥʳʤ ʧʨʦʜʫʢʪʦʤ ʢʦʪʦʨʳʭ ʷʚʣʷʝʪʩʷ ʠʥʬʦʨʤʘʮʠʷ (ʜʘʥʥʳʝ), ʠʩʧʦʣʴʟʫʝʤʘʷ ʜʣʷ 

ʫʜʦʚʣʝʪʚʦʨʝʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʧʦʪʨʝʙʥʦʩʪʝʡ ʚ ʨʘʟʥʳʭ ʦʙʣʘʩʪʷʭ ʜʝʷʪʝʣʴʥʦʩʪʠ ʦʙʱʝʩʪʚʘ. 

ʇʨʘʢʪʠʯʝʩʢʠ ʣʶʙʳʝ ʪʝʭʥʠʯʝʩʢʠʝ ʩʨʝʜʩʪʚʘ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʢʦʤʧʴʶʪʝʨʥʳʝ, ʧʦ 

ʥʘʟʥʘʯʝʥʠʶ ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ ʫʥʠʚʝʨʩʘʣʴʥʳʝ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʚ ʨʘʟʣʠʯʥʳʭ ʦʙʣʘʩʪʷʭ, ʠ 

ʩʧʝʮʠʘʣʴʥʳʝ, ʩʦʟʜʘʥʥʳʝ ʜʣʷ ʵʢʩʧʣʫʘʪʘʮʠʠ ʚ ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ ʠʣʠ ʩʬʝʨʘʭ 

ʜʝʷʪʝʣʴʥʦʩʪʠ. ʇʨʠʤʝʥʝʥʠʝ ʫʥʠʚʝʨʩʘʣʴʥʳʭ ʪʝʭʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ ʩʥʠʞʘʝʪ ʬʠʥʘʥʩʦʚʳʝ 

ʟʘʪʨʘʪʳ ʥʘ ʩʥʘʙʞʝʥʠʝ ʨʘʩʭʦʜʥʳʤʠ ʤʘʪʝʨʠʘʣʘʤʠ ʠ ʨʝʤʦʥʪ, ʧʦʟʚʦʣʷʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʪʠʧʦʚʳʝ 

ʨʝʰʝʥʠʷ, ʦʙʣʝʛʯʘʝʪ ʠʭ ʦʩʚʦʝʥʠʝ, ʵʢʩʧʣʫʘʪʘʮʠʶ ʠ ʜʨ. 

ʉʫʱʝʩʪʚʫʝʪ ʜʝʣʝʥʠʝ ʊʉʀ ʧʦ ʧʨʠʥʮʠʧʫ ʜʝʡʩʪʚʠʷ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʨʘʟʣʠʯʘʶʪ 

ʩʣʝʜʫʶʱʠʝ ʪʝʭʥʠʯʝʩʢʠʝ ʩʨʝʜʩʪʚʘ: 

ƴ ʤʝʭʘʥʠʯʝʩʢʠʝ ð ʧʨʠʚʦʜʷʪʩʷ ʚ ʜʚʠʞʝʥʠʝ ʤʫʩʢʫʣʴʥʦʡ ʩʠʣʦʡ ʯʝʣʦʚʝʢʘ 

(ʪʝʣʝʞʢʠ, ʧʠʰʫʱʠʝ ʤʘʰʠʥʢʠ, ʨʘʟʜʚʠʞʥʳʝ ʩʪʝʣʣʘʞʠ ʠ ʪ.ʜ.); 

ƴ ʵʣʝʢʪʨʦʤʝʭʘʥʠʯʝʩʢʠʝ ð ʠʩʧʦʣʴʟʫʶʪ ʚ ʢʘʯʝʩʪʚʝ ʠʩʪʦʯʥʠʢʘ ʜʚʠʞʝʥʠʷ 

ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʴ (ʣʠʬʪʳ ʠ ʢʦʥʚʝʡʝʨʳ ʜʣʷ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ ʥʦʩʠʪʝʣʝʡ ʠʥʬʦʨʤʘʮʠʠ, 

ʩʪʝʣʣʘʞʠ, ʵʣʝʢʪʨʠʯʝʩʢʠʝ ʧʠʰʫʱʠʝ ʤʘʰʠʥʢʠ ʠ ʜʨ.); 

ƴ ʵʣʝʢʪʨʠʯʝʩʢʠʝ ð ʧʨʠʤʝʥʷʶʪ ʵʣʝʢʪʨʠʯʝʩʢʠʝ ʩʠʛʥʘʣʳ ʧʦʩʪʦʷʥʥʦʛʦ ʠʣʠ 

ʧʝʨʝʤʝʥʥʦʛʦ ʪʦʢʘ, ʥʘʧʨʠʤʝʨ, ʦʙʱʝʝ ʠ ʤʝʩʪʥʦʝ ʦʩʚʝʱʝʥʠʝ, ʪʝʣʝʬʦʥʥʘʷ ʠ ʨʘʜʠʦʩʚʷʟʴ, 

ʵʣʝʢʪʨʠʯʝʩʢʦʝ ʪʘʙʣʦ, ʜʘʪʯʠʢʠ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʩʠʛʥʘʣʦʚ; 

ƴ ʵʣʝʢʪʨʦʥʥʳʝ ð ʨʘʟʣʠʯʥʳʝ ʚʠʜʳ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʪʝʭʥʠʢʠ, ʪʝʣʝʚʠʟʦʨʳ ʠ 

ʧʨʦʤʳʰʣʝʥʥʦʝ ʪʝʣʝʚʠʜʝʥʠʝ, ʵʣʝʢʪʨʦʥʥʳʝ ʜʘʪʯʠʢʠ ʩʠʛʥʘʣʦʚ, ʟʚʫʢʦʚʳʝ ʢʦʣʦʥʢʠ, ʤʦʜʝʤʳ 

ʠ ʪ.ʧ.; 

ƴ ʵʣʝʢʪʨʦʥʥʦ-ʤʝʭʘʥʠʯʝʩʢʠʝ ð ʧʨʦʠʛʨʳʚʘʪʝʣʠ ʠ ʧʣʝʝʨʳ, ʤʘʛʥʠʪʦʬʦʥʳ, 

ʚʠʜʝʦʤʘʛʥʠʪʦʬʦʥʳ ʠ ʚʠʜʝʦʧʣʝʝʨʳ, CD-ʧʨʦʠʛʨʳʚʘʪʝʣʠ, ʤʫʟʳʢʘʣʴʥʳʝ ʮʝʥʪʨʳ ʠ ʜʨ.; 

ƴ ʬʦʪʦʦʧʪʠʯʝʩʢʠʝ ð ʠʩʧʦʣʴʟʫʶʪ ʬʦʪʦʵʬʬʝʢʪ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʠʟʦʙʨʘʞʝʥʠʡ, 

ʥʘʧʨʠʤʝʨ, ʬʦʪʦ- ʠ ʢʠʥʦʘʧʧʘʨʘʪʳ, ʤʠʢʨʦʬʠʣʴʤʠʨʫʶʱʠʝ ʫʩʪʨʦʡʩʪʚʘ, ʬʦʪʦʥʘʙʦʨʥʳʝ 

ʤʘʰʠʥʳ, ʧʨʦʝʢʪʦʨʳ, ʬʦʪʦʦʧʪʠʯʝʩʢʠʝ ʜʘʪʯʠʢʠ ʩʠʛʥʘʣʦʚ. ʂ ʥʠʤ ʤʦʞʥʦ ʦʪʥʝʩʪʠ 

ʪʝʭʥʠʯʝʩʢʠʝ ʩʨʝʜʩʪʚʘ, ʠʩʧʦʣʴʟʫʶʱʠʝ ʣʘʟʝʨʥʳʝ ʫʩʪʨʦʡʩʪʚʘ: ʢʦʧʠʨʳ, ʧʨʠʥʪʝʨʳ, ʩʢʘʥʝʨʳ, 

CD-ʧʨʦʠʛʨʳʚʘʪʝʣʠ, ʬʘʢʩʠʤʠʣʴʥʳʝ ʘʧʧʘʨʘʪʳ ʠ ʜʨ.; 

ƴ ʧʥʝʚʤʘʪʠʯʝʩʢʠʝ ð ʥʘʧʨʠʤʝʨ ʩʪʝʣʣʘʞʠ ʠ ʧʦʜʲʝʤʥʠʢʠ. 

ʇʦ ʥʘʟʥʘʯʝʥʠʶ ʊʉʀ ʧʦʜʨʘʟʜʝʣʷʶʪ ʥʘ ʩʨʝʜʩʪʚʘ ʪʨʘʥʩʧʦʨʪʠʨʦʚʘʥʠʷ, ʢʦʧʠʨʦʚʘʣʴʥʦ-

ʤʥʦʞʠʪʝʣʴʥʦʡ ʪʝʭʥʠʢʠ, ʩʚʷʟʠ ʠ ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʠ, ʦʙʝʩʧʝʯʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʦʙʫʯʝʥʠʷ, 

ʢʦʤʧʴʶʪʝʨʥʳʝ, ʘʫʜʠʦ- ʠ ʚʠʜʝʦ-ʪʝʭʥʠʯʝʩʢʠʝ. 

ʂ ʩʨʝʜʩʪʚʘʤ ʪʨʘʥʩʧʦʨʪʠʨʦʚʘʥʠʷ ʦʪʥʦʩʷʪ: ʪʝʣʝʞʢʠ, ʣʝʥʪʦʯʥʳʝ ʠ ʠʥʳʝ ʢʦʥʚʝʡʝʨʳ ʠ 

ʪʨʘʥʩʧʦʨʪʝʨʳ, ʣʠʬʪʳ, ʘʚʪʦʪʨʘʥʩʧʦʨʪ. 

ʂʦʧʠʨʦʚʘʣʴʥʦ-ʤʥʦʞʠʪʝʣʴʥʳʝ ʩʨʝʜʩʪʚʘ ʚʢʣʶʯʘʶʪ ʚ ʩʝʙʷ ʧʦʣʠʛʨʘʬʠʯʝʩʢʦʝ 

ʦʙʦʨʫʜʦʚʘʥʠʝ, ʢʦʧʠʨʳ (ʢʩʝʨʦʢʩʳ), ʨʠʟʦʛʨʘʬʳ, ʩʨʝʜʩʪʚʘ ʦʨʛʪʝʭʥʠʢʠ (ʧʠʰʫʱʠʝ ʤʘʰʠʥʢʠ, 

ʣʘʤʠʥʘʪʦʨʳ, ʙʨʦʰʫʨʘʪʦʨʳ, ʥʫʤʝʨʘʪʦʨʳ, ʰʪʝʤʧʝʣʝʚʘʪʝʣʠ, ʩʪʝʧʣʝʨʳ) ʠ ʪ. ʧ. 

ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʳʧʦʣʥʷʝʤʳʭ ʬʫʥʢʮʠʡ ʚʩʝ ʊʉʀ ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ ʰʝʩʪʴ 

ʛʨʫʧʧ. 

1. ʋʩʪʨʦʡʩʪʚʘ ʚʚʦʜʘ ʠʥʬʦʨʤʘʮʠʠ: 



 

ƴ ʪʝʢʩʪʘ; 

ƴ ʤʝʩʪʦʫʢʘʟʘʥʠʷ (ʤʳʰʴ, ʩʚʝʪʦʚʦʝ ʧʝʨʦ, ʪʨʝʢʙʦʣ, ʛʨʘʬʠʯʝʩʢʠʡ ʧʣʘʥʰʝʪ, 

ʜʞʦʡʩʪʠʢ); 

ƴ ʤʫʣʴʪʠʤʝʜʠʘ (ʛʨʘʬʠʢʘ ð ʩʢʘʥʝʨ ʠ ʮʠʬʨʦʚʘʷ ʬʦʪʦʢʘʤʝʨʘ; ʟʚʫʢ ð 

ʤʘʛʥʠʪʦʬʦʥ, ʤʠʢʨʦʬʦʥ; ʚʠʜʝʦ ð ʚʝʙ-ʢʘʤʝʨʘ, ʚʠʜʝʦʢʘʤʝʨʘ). 

2. ʋʩʪʨʦʡʩʪʚʘ ʚʳʚʦʜʘ ʠʥʬʦʨʤʘʮʠʠ: 

ƴ ʪʝʢʩʪʘ (ʤʦʥʠʪʦʨ); 

ƴ ʤʫʣʴʪʠʤʝʜʠʘ (ʛʨʘʬʠʢʘ ð ʧʨʠʥʪʝʨ, ʧʣʦʪʪʝʨ; ʟʚʫʢ ð ʥʘʫʰʥʠʢʠ, 

ʘʢʫʩʪʠʯʝʩʢʠʝ ʩʠʩʪʝʤʳ; ʚʠʜʝʦ ð ʚʠʜʝʦʤʘʛʥʠʪʦʬʦʥ, ʚʠʜʝʦʢʘʤʝʨʘ). 

3. ʋʩʪʨʦʡʩʪʚʘ ʦʙʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʠ: 

ƴ ʤʠʢʨʦʧʨʦʮʝʩʩʦʨ; 

ƴ ʩʦʧʨʦʮʝʩʩʦʨ. 

4. ʋʩʪʨʦʡʩʪʚʘ ʧʝʨʝʜʘʯʠ ʠ ʧʨʠʝʤʘ ʠʥʬʦʨʤʘʮʠʠ: 

ƴ ʤʦʜʝʤ (ʤʦʜʫʣʷʪʦʨ-ʜʝʤʦʜʫʣʷʪʦʨ); 

ƴ ʩʝʪʝʚʦʡ ʘʜʘʧʪʝʨ (ʩʝʪʝʚʘʷ ʧʣʘʪʘ). 

5. ʄʥʦʛʦʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʫʩʪʨʦʡʩʪʚʘ: 

ƴ ʫʩʪʨʦʡʩʪʚʘ ʢʦʧʠʨʦʚʘʥʠʷ; 

ƴ ʫʩʪʨʦʡʩʪʚʘ ʨʘʟʤʥʦʞʝʥʠʷ; 

ƴ ʠʟʜʘʪʝʣʴʩʢʠʝ ʩʠʩʪʝʤʳ. 

6. ʋʩʪʨʦʡʩʪʚʘ ʭʨʘʥʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ. 

ʂʘʢ ʩʣʝʜʫʝʪ ʠʟ ʧʨʠʚʝʜʝʥʥʦʡ ʢʣʘʩʩʠʬʠʢʘʮʠʠ, ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʩʦʚʨʝʤʝʥʥʳʭ ʊʉʀ ʚ ʪʦʡ 

ʠʣʠ ʠʥʦʡ ʤʝʨʝ ʩʚʷʟʘʥʘ ʩ ʇʂ. 

ʋʩʪʨʦʡʩʪʚʘ ʚʚʦʜʘ ʠ ʚʳʚʦʜʘ ʠʥʬʦʨʤʘʮʠʠ ʷʚʣʷʶʪʩʷ ʥʝʧʨʝʤʝʥʥʳʤ ʠ ʦʙʷʟʘʪʝʣʴʥʳʤ 

ʵʣʝʤʝʥʪʦʤ ʣʶʙʦʡ ʕɺʄ, ʥʘʯʠʥʘʷ ʩ ʩʘʤʦʡ ʧʝʨʚʦʡ ʠ ʟʘʢʘʥʯʠʚʘʷ ʩʦʚʨʝʤʝʥʥʳʤʠ ʇʂ, ʧʦʩʢʦʣʴʢʫ 

ʠʤʝʥʥʦ ʵʪʠ ʫʩʪʨʦʡʩʪʚʘ ʦʙʝʩʧʝʯʠʚʘʶʪ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʧʦʣʴʟʦʚʘʪʝʣʷ ʩ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ 

ʩʠʩʪʝʤʦʡ. 

ɺʩʝ ʫʩʪʨʦʡʩʪʚʘ ʚʚʦʜʘ (ʚʳʚʦʜʘ) ʢʦʤʧʴʶʪʝʨʘ ʦʪʥʦʩʷʪʩʷ ʢ ʧʝʨʠʬʝʨʠʡʥʳʤ ʫʩʪʨʦʡʩʪʚʘʤ, 

ʪ. ʝ. ʧʦʜʢʣʶʯʘʝʤʳʤ ʢ ʤʠʢʨʦʧʨʦʮʝʩʩʦʨʫ ʯʝʨʝʟ ʩʠʩʪʝʤʥʫʶ ʰʠʥʫ ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ 

ʢʦʥʪʨʦʣʣʝʨʳ. ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʩʫʱʝʩʪʚʫʶʪ ʮʝʣʳʝ ʛʨʫʧʧʳ ʫʩʪʨʦʡʩʪʚ (ʥʘʧʨʠʤʝʨ, 

ʫʩʪʨʦʡʩʪʚʘ ʤʝʩʪʦʫʢʘʟʘʥʠʷ, ʤʫʣʴʪʠʤʝʜʠʘ), ʢʦʪʦʨʳʝ ʦʙʝʩʧʝʯʠʚʘʶʪ ʵʬʬʝʢʪʠʚʥʫʶ ʠ ʫʜʦʙʥʫʶ 

ʨʘʙʦʪʫ ʧʦʣʴʟʦʚʘʪʝʣʷ. 

ɻʣʘʚʥʳʤ ʫʩʪʨʦʡʩʪʚʦʤ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʤʘʰʠʥʳ ʷʚʣʷʝʪʩʷ ʤʠʢʨʦʧʨʦʮʝʩʩʦʨ, 

ʦʙʝʩʧʝʯʠʚʘʶʱʠʡ ʚ ʥʘʠʙʦʣʝʝ ʦʙʱʝʤ ʩʣʫʯʘʝ ʫʧʨʘʚʣʝʥʠʝ ʚʩʝʤʠ ʫʩʪʨʦʡʩʪʚʘʤʠ ʠ ʦʙʨʘʙʦʪʢʫ 

ʠʥʬʦʨʤʘʮʠʠ. ɼʣʷ ʨʝʰʝʥʠʷ ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʟʘʜʘʯ, ʥʘʧʨʠʤʝʨ, ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʚʳʯʠʩʣʝʥʠʡ, 

ʩʦʚʨʝʤʝʥʥʳʝ ʇʂ ʦʩʥʘʱʘʶʪʩʷ ʩʦʧʨʦʮʝʩʩʦʨʘʤʠ. ʕʪʠ ʫʩʪʨʦʡʩʪʚʘ ʦʪʥʦʩʷʪʩʷ ʢ ʫʩʪʨʦʡʩʪʚʘʤ 

ʦʙʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʠ. 

ʋʩʪʨʦʡʩʪʚʘ ʧʝʨʝʜʘʯʠ ʠ ʧʨʠʝʤʘ ʠʥʬʦʨʤʘʮʠʠ (ʫʩʪʨʦʡʩʪʚʘ ʩʚʷʟʠ) ʷʚʣʷʶʪʩʷ 

ʥʝʧʨʝʤʝʥʥʳʤʠ ʘʪʨʠʙʫʪʘʤʠ ʩʦʚʨʝʤʝʥʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ, ʚʩʝ ʙʦʣʴʰʝ 

ʧʨʠʦʙʨʝʪʘʶʱʠʭ ʯʝʨʪʳ ʨʘʩʧʨʝʜʝʣʝʥʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ, ʚ ʢʦʪʦʨʳʭ ʠʥʬʦʨʤʘʮʠʷ 

ʭʨʘʥʠʪʩʷ ʥʝ ʚ ʦʜʥʦʤ ʤʝʩʪʝ, ʘ ʨʘʩʧʨʝʜʝʣʝʥʘ ʚ ʧʨʝʜʝʣʘʭ ʥʝʢʦʪʦʨʦʡ ʩʝʪʠ. 

ʄʦʜʝʤ (ʤʦʜʫʣʷʪʦʨ-ʜʝʤʦʜʫʣʷʪʦʨ) ð ʫʩʪʨʦʡʩʪʚʦ, ʧʨʝʦʙʨʘʟʫʶʱʝʝ ʠʥʬʦʨʤʘʮʠʶ ʚ 

ʪʘʢʦʡ ʚʠʜ, ʚ ʢʦʪʦʨʦʤ ʝʝ ʤʦʞʥʦ ʧʝʨʝʜʘʚʘʪʴ ʧʦ ʪʝʣʝʬʦʥʥʳʤ ʣʠʥʠʷʤ ʩʚʷʟʠ. ɺʥʫʪʨʝʥʥʠʝ 

ʤʦʜʝʤʳ ʠʤʝʶʪ ʈʉI-ʠʥʪʝʨʬʝʡʩ ʠ ʧʦʜʢʣʶʯʘʶʪʩʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʢ ʩʠʩʪʝʤʥʦʡ ʧʣʘʪʝ. 

ɺʥʝʰʥʠʝ ʤʦʜʝʤʳ ʧʦʜʢʣʶʯʘʶʪʩʷ ʯʝʨʝʟ ʧʦʨʪʳ ʉʆʄ ʠʣʠ USB. 

ʉʝʪʝʚʦʡ ʘʜʘʧʪʝʨ (ʩʝʪʝʚʘʷ ʧʣʘʪʘ) ð ʵʣʝʢʪʨʦʥʥʦʝ ʫʩʪʨʦʡʩʪʚʦ, ʚʳʧʦʣʥʝʥʥʦʝ ʚ ʚʠʜʝ 

ʧʣʘʪʳ ʨʘʩʰʠʨʝʥʠʷ (ʤʦʞʝʪ ʙʳʪʴ ʠʥʪʝʛʨʠʨʦʚʘʥ ʚ ʩʠʩʪʝʤʥʫʶ ʧʣʘʪʫ) ʩ ʨʘʟʲʝʤʦʤ ʜʣʷ 

ʧʦʜʢʣʶʯʝʥʠʷ ʢ ʣʠʥʠʠ ʩʚʷʟʠ. 

ʄʥʦʛʦʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʫʩʪʨʦʡʩʪʚʘ ʩʪʘʣʠ ʧʦʷʚʣʷʪʴʩʷ ʩʨʘʚʥʠʪʝʣʴʥʦ ʥʝʜʘʚʥʦ. 

ʆʪʣʠʯʠʪʝʣʴʥʘʷ ʦʩʦʙʝʥʥʦʩʪʴ ʵʪʠʭ ʫʩʪʨʦʡʩʪʚ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʩʦʯʝʪʘʥʠʠ ʮʝʣʦʛʦ ʨʷʜʘ ʬʫʥʢʮʠʡ 

(ʥʘʧʨʠʤʝʨ, ʩʢʘʥʠʨʦʚʘʥʠʝ ʠ ʧʝʯʘʪʴ ʠʣʠ ʧʝʯʘʪʴ ʠ ʙʨʦʰʶʨʦʚʢʘ ʧʝʯʘʪʥʳʭ ʢʦʧʠʡ) ʧʦ 

ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʜʝʡʩʪʚʠʡ ʧʦʣʴʟʦʚʘʪʝʣʷ. 

ʋʩʪʨʦʡʩʪʚʘ ʭʨʘʥʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʟʘʥʠʤʘʶʪ ʥʝ ʧʦʩʣʝʜʥʝʝ ʤʝʩʪʦ ʩʨʝʜʠ ʚʩʝʭ ʊʉʀ, 



 

ʧʦʩʢʦʣʴʢʫ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʚʨʝʤʝʥʥʦʛʦ (ʥʝʧʨʦʜʦʣʞʠʪʝʣʴʥʦʛʦ) ʠʣʠ ʜʣʠʪʝʣʴʥʦʛʦ ʭʨʘʥʝʥʠʷ 

ʦʙʨʘʙʘʪʳʚʘʝʤʦʡ ʠ ʥʘʢʘʧʣʠʚʘʝʤʦʡ ʠʥʬʦʨʤʘʮʠʠ. 

 

ʍʦʜ ʚʳʧʦʣʥʝʥʠʷ ʨʘʙʦʪʳ 

1. ʀʩʧʦʣʴʟʫʷ ʪʝʢʩʪʦʚʳʡ ʧʨʦʮʝʩʩʦʨ, ʩʦʩʪʘʚʴʪʝ ʩʭʝʤʫ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʊʉʀ. 

ʉʦʩʪʘʚʴʪʝ ʵʣʝʢʪʨʦʥʥʫʶ ʧʨʝʟʝʥʪʘʮʠʶ ʩ ʧʨʠʤʝʨʘʤʠ ʨʘʟʣʠʯʥʳʭ ʊʉʀ, ʥʘʡʜʠʪʝ ʠʭ ʩ ʧʦʤʦʱʴʶ 

ʧʦʠʩʢʦʚʦʡ ʤʘʰʠʥʳ ʚ ʀʥʪʝʨʥʝʪʝ. 

2. ɺ ʪʝʪʨʘʜʠ ʜʣʷ ʨʝʰʠʪʝ ʟʘʜʘʯʠ ʧʦ ʚʘʨʠʘʥʪʘʤ.  

3. ʆʪʚʝʪʠʪʴ ʧʠʩʴʤʝʥʥʦ ʥʘ ʚʦʧʨʦʩʳ: 

¶ ʏʪʦ ʚʭʦʜʠʪ ʚ ʩʦʩʪʘʚ ʪʝʭʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ ʠʥʬʦʨʤʘʪʠʟʘʮʠʠ? 

¶ ʏʪʦ ʧʨʠʥʷʪʦ ʟʘ ʝʜʠʥʠʮʫ ʢʦʣʠʯʝʩʪʚʘ ʠʥʬʦʨʤʘʮʠʠ? 

¶ ʂʘʢ ʢʦʜʠʨʫʶʪʩʷ ʩʠʤʚʦʣʳ ʪʝʢʩʪʘ? 

¶ ʂʘʢʠʤ ʦʙʨʘʟʦʤ ʧʨʦʠʟʚʦʜʠʪʩʷ ʜʚʦʠʯʥʦʝ ʢʦʜʠʨʦʚʘʥʠʝ ʛʨʘʬʠʯʝʩʢʦʡ 

ʠʥʬʦʨʤʘʮʠʠ. 



 

 



 

 

ʃʘʙʦʨʘʪʦʨʥʘʷ ʨʘʙʦʪʘ ˉ3 ʂʦʤʧʦʥʝʥʪʳ ʩʠʩʪʝʤʥʦʛʦ ʙʣʦʢʘ 
 

1. ʎʝʣʴ 

ʎʝʣʴ ʨʘʙʦʪʳ ʩʦʩʪʦʠʪ ʚ ʧʨʘʢʪʠʯʝʩʢʦʤ ʦʟʥʘʢʦʤʣʝʥʠʠ ʩʦ ʩʪʨʫʢʪʫʨʦʡ ʇʕɺʄ, ʤʝʪʦʜʘʤʠ 

ʦʧʨʝʜʝʣʝʥʠʷ ʝʝ ʢʦʥʬʠʛʫʨʘʮʠʠ, ʧʘʨʘʤʝʪʨʦʚ ʠ ʦʮʝʥʢʠ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ. 

 

2. ʆʩʥʦʚʥʳʝ ʩʚʝʜʝʥʠʷ 

 

ʉʠʩʪʝʤʥʘʷ ʧʣʘʪʘ ʷʚʣʷʝʪʩʷ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʴʶ ʕɺʄ ʠ ʩʦʩʪʘʚʣʝʥʘ ʠʟ ʥʝʩʢʦʣʴʢʠʭ 

ʜʝʩʷʪʢʦʚ ʠʥʪʝʛʨʘʣʴʥʳʭ ʩʭʝʤ ʨʘʟʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ. ʕʪʦ ʩʣʦʞʥʘʷ ʤʥʦʛʦʩʣʦʡʥʘʷ ʧʝʯʘʪʥʘʷ 

ʧʣʘʪʘ, ʥʘ ʢʦʪʦʨʦʡ ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʦʩʥʦʚʥʳʝ ʢʦʤʧʦʥʝʥʪʳ ʇʂ (ʮʝʥʪʨʘʣʴʥʳʡ ʧʨʦʮʝʩʩʦʨ, 

ʢʦʥʪʨʦʣʣʝʨ ʦʧʝʨʘʪʠʚʥʦʛʦ ʟʘʧʦʤʠʥʘʶʱʝʛʦ ʫʩʪʨʦʡʩʪʚʘ (ʆɿʋ) ʠ ʩʦʙʩʪʚʝʥʥʦ ʆɿʋ, 

ʟʘʛʨʫʟʦʯʥʦʝ ʧʦʩʪʦʷʥʥʦʝ ʟʘʧʦʤʠʥʘʶʱʝʝ ʫʩʪʨʦʡʩʪʚʦ (ʇɿʋ), ʢʦʥʪʨʦʣʣʝʨʳ ʙʘʟʦʚʳʭ 

ʠʥʪʝʨʬʝʡʩʦʚ ʚʚʦʜʘ-ʚʳʚʦʜʘ). ʂʘʢ ʧʨʘʚʠʣʦ, ʩʠʩʪʝʤʥʘʷ ʧʣʘʪʘ ʩʦʜʝʨʞʠʪ ʨʘʟʲʝʤʳ (ʩʣʦʪʳ) ʜʣʷ 

ʧʦʜʢʣʶʯʝʥʠʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʢʦʥʪʨʦʣʣʝʨʦʚ, ʜʣʷ ʧʦʜʢʣʶʯʝʥʠʷ ʢʦʪʦʨʳʭ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, 

ʦʙʳʯʥʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʰʠʥʳ USB, PCI ʠ PCI-Express. 

ʆʩʥʦʚʥʳʝ ʢʦʤʧʦʥʝʥʪʳ, ʫʩʪʘʥʘʚʣʠʚʘʝʤʳʝ ʥʘ ʩʠʩʪʝʤʥʦʡ ʧʣʘʪʝ, ʧʦʢʘʟʘʥʳ ʥʘ ʨʠʩʫʥʢʝ 

 

 
 

ʂʘʢ ʧʨʘʚʠʣʦ, ʩʦʚʨʝʤʝʥʥʳʝ ʥʘʙʦʨʳ ʩʠʩʪʝʤʥʦʡ ʣʦʛʠʢʠ ʩʪʨʦʷʪʩʷ ʥʘ ʙʘʟʝ ʜʚʫʭ 

ʩʚʝʨʭʙʦʣʴʰʠʭ ʠʥʪʝʛʨʘʣʴʥʳʭ ʩʭʝʤ (ʉɹʀʉ): ʩʝʚʝʨʥʦʛʦ ʠ ʶʞʥʦʛʦ ʤʦʩʪʦʚ. ʉʝʚʝʨʥʳʡ ʤʦʩʪ 

(north bridge), ʄʉʅ (memory controller hub) ð ʵʪʦ ʩʠʩʪʝʤʥʳʡ ʢʦʥʪʨʦʣʣʝʨ, ʢʦʪʦʨʳʡ 



 

 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʦʜʢʣʶʯʝʥʠʝ ʎʇʋ ʢ ʫʟʣʘʤ, ʠʩʧʦʣʴʟʫʶʪ ʚʳʩʦʢʦʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʝ ʰʠʥʳ: 

ʆɿʋ, ʛʨʘʬʠʯʝʩʢʠʡ ʢʦʥʪʨʦʣʣʝʨ. ɼʣʷ ʧʦʜʢʣʶʯʝʥʠʷ ʎʇʋ ʢ ʩʠʩʪʝʤʥʦʤʫ ʢʦʥʪʨʦʣʣʝʨʫ ʤʦʛʫʪ 

ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʪʘʢʠʝ FSB- ʰʠʥʳ, ʢʘʢ Hyper-Transport ʠ SCI. ʆʙʳʯʥʦ ʢ ʩʠʩʪʝʤʥʦʤʫ 

ʢʦʥʪʨʦʣʣʝʨʫ ʧʦʜʢʣʶʯʘʝʪʩʷ ʆɿʋ.  

ɺ ʪʘʢʦʤ ʩʣʫʯʘʝ ʦʥ ʩʦʜʝʨʞʠʪ ʚ ʩʝʙʝ ʢʦʥʪʨʦʣʣʝʨ ʧʘʤʷʪʠ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʪ ʪʠʧʘ 

ʧʨʠʤʝʥʝʥʥʦʛʦ ʢʦʥʪʨʦʣʣʝʨʘ ʦʙʳʯʥʦ ʟʘʚʠʩʠʪ ʤʘʢʩʠʤʘʣʴʥʳʡ ʦʙʲʝʤ ʆɿʋ, ʘ ʪʘʢʞʝ ʧʨʦʧʫʩʢʥʘʷ 

ʩʧʦʩʦʙʥʦʩʪʴ ʰʠʥʳ ʧʘʤʷʪʠ ʢʦʤʧʴʶʪʝʨʘ. ʅʦ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʠʤʝʝʪʩʷ ʪʝʥʜʝʥʮʠʷ 

ʚʩʪʨʘʠʚʘʥʠʷ ʢʦʥʪʨʦʣʣʝʨʘ ʆɿʋ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚ ʎʇʋ (ʥʘʧʨʠʤʝʨ, ʢʦʥʪʨʦʣʣʝʨ ʧʘʤʷʪʠ 

ʚʩʪʨʦʝʥ ʚ ʧʨʦʮʝʩʩʦʨ AMD ʂ8 ʠ Intel Core I7), ʯʪʦ ʫʧʨʦʱʘʝʪ ʬʫʥʢʮʠʠ ʩʠʩʪʝʤʥʦʛʦ 

ʢʦʥʪʨʦʣʣʝʨʘ ʠ ʩʥʠʞʘʝʪ ʪʝʧʣʦʚʳʜʝʣʝʥʠʝ. ɺ ʢʘʯʝʩʪʚʝ ʰʠʥʳ ʜʣʷ ʧʦʜʢʣʶʯʝʥʠʷ ʛʨʘʬʠʯʝʩʢʦʛʦ 

ʢʦʥʪʨʦʣʣʝʨʘ ʥʘ ʩʦʚʨʝʤʝʥʥʳʭ ʩʠʩʪʝʤʥʳʭ ʧʣʘʟʘʭ ʠʩʧʦʣʴʟʫʝʪʩʷ PCI Express. ʈʘʥʝʝ 

ʧʨʠʤʝʥʷʣʠʩʴ ʦʙʱʠʝ ʰʠʥʳ (ISA, VLB, PCI) ʠ ʰʠʥʘ AGP. 

ʖʞʥʳʡ ʤʦʩʪ (Southbridge, ICH (I/O controller hub) ð ʵʪʦ ʧʝʨʠʬʝʨʠʡʥʳʡ 

ʢʦʥʪʨʦʣʣʝʨ, ʩʦʜʝʨʞʘʱʠʡ ʢʦʥʪʨʦʣʣʝʨʳ ʧʝʨʠʬʝʨʠʡʥʳ ʭ ʫʩʪʨʦʡʩʪʚ (ʞʝʩʪʢʦʛʦ ʜʠʩʢʘ, Ethernet, 

ʘʫʜʠʦ), ʢʦʥʪʨʦʣʣʝʨʳ ʰʠʥ ʜʣʷ ʧʦʜʢʣʁʯʝʥʠʷ ʧʝʨʠʬʝʨʠʡʥʳʭ ʫʩʪʨʦʡʩʪʚ (ʰʠʥʳ PCI, PCI-

Express ʠ USB), ʘ ʪʘʢʞʝ ʢʦʥʪʨʦʣʣʝʨʳ ʰʠʥ, ʢ ʢʦʪʦʨʳʤ ʧʦʜʢʣʶʯʘʶʪʩʷ ʫʩʪʨʦʡʩʪʚʘ, ʥʝ 

ʪʨʝʙʫʶʱʠʝ ʚʳʩʦʢʦʡ ʧʨʦʧʫʩʢʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ. ʐʠʥʘ LPC ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʧʦʜʢʣʶʯʝʥʠʷ 

ʟʘʛʨʫʟʦʯʥʦʛʦ ʇɿʋ ʠ ʤʫʣʴʪʠʢʦʥʪʨʦʣʣʝʨʘ (Super I/O), ʪʦ ʝʩʪʴ ʤʠʢʨʦʩʭʝʤʳ, ʦʙʝʩʧʝʯʠʚʘʶʱʝʡ 

ʧʦʜʜʝʨʞʢʫ çʫʩʪʘʨʝʚʰʠʭè ʥʠʟʢʦʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʭ ʠʥʪʝʨʬʝʡʩʦʚ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ 

(ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʛʦ ʠ ʧʘʨʘʣʣʝʣʴʥʦʛʦ ʠʥʪʝʨʬʝʡʩʦʚ, ʢʦʥʪʨʦʣʣʝʨʘ, ʢʣʘʚʠʘʪʫʨʳ ʠ ʤʳʰʠ). ʂʘʢ 

ʧʨʘʚʠʣʦ, ʩʝʚʝʨʥʳʡ ʠ ʶʞʥʳʡ ʤʦʩʪʳ ʨʝʘʣʠʟʫʶʪʩʷ ʚ ʚʠʜʝ ʦʪʜʝʣʴʥʳʭ ʉɹʀʉ, ʦʜʥʘʢʦ 

ʩʫʱʝʩʪʚʫʶʪ ʠ ʦʜʥʦʯʠʧʦʚʳʝ ʨʝʰʝʥʠʷ. ʀʤʝʥʥʦ ʥʘʙʦʨ ʩʠʩʪʝʤʥʦʡ ʣʦʛʠʢʠ ʦʧʨʝʜʝʣʷʝʪ ʚʩʝ 

ʢʣʶʯʝʚʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʩʠʩʪʝʤʥʦʡ ʧʣʘʪʳ ʠ ʪʦ, ʢʘʢʠʝ ʫʩʪʨʦʡʩʪʚʘ ʤʦʛʫʪ ʧʦʜʢʣʶʯʘʪʴʩʷ ʢ ʥʝʡ. 

ʆʧʝʨʘʪʠʚʥʘʷ ʧʘʤʷʪʴ (ʪʘʢʞʝ ʆɿʋ)ð ʯʘʩʪʴ ʩʠʩʪʝʤʳ ʧʘʤ̫ʪʠ ʕɺʄ, ʚ ʢʦʪʦʨʫʶ 

ʧʨʦʮʝʩʩʦʨ ʤʦʞʝʪ ʦʙʨʘʪʠʪʴʩʷ ʟʘ ʦʜʥʫ ʦʧʝʨʘʮʠʶ (jump., move ʠʩʧ.). ʇʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ 

ʚʨʝʤʝʥʥʦʛʦ ʭʨʘʥʝʥʠʷ ʜʘʥʥʳʭ ʠ ʢʦʤʘʥʜ, ʥʝʦʙʭʦʜʠʤʳʭ ʧʨʦʮʝʩʩʦʨʫ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ 

ʦʧʝʨʘʮʠʡ. ʆʧʝʨʘʪʠʚʥʘʷ ʧʘʤʷʪʴ ʧʝʨʝʜʘʝʪ ʧʨʦʮʝʩʩʦʨʫ ʜʘʥʥʳʝ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʣʠʙʦ ʯʝʨʝʟ 

ʢʵʰ-ʧʘʤʷʪʴ. ʂʘʞʜʘʷ ʷʯʝʡʢʘ ʦʧʝʨʘʪʠʚʥʦʡ ʧʘʤʷʪʠ ʠʤʝʝʪ ʩʚʦʡ ʠʥʜʠʚʠʜʫʘʣʴʥʳʡ ʘʜʨʝʩ. 

ʆʧʝʨʘʪʠʚʥʦʝ ʟʘʧʦʤʠʥʘʶʱʝʝ ʫʩʪʨʦʡʩʪʚʦ ʤʦʞʝʪ ʠʟʛʦʪʦʚʣʷʪʴʩʷ ʢʘʢ ʦʪʜʝʣʴʥʳʡ ʙʣʦʢ ʠʣʠ 

ʚʭʦʜʠʪʴ ʚ ʢʦʥʩʪʨʫʢʮʠʶ ʦʜʥʦʢʨʠʩʪʘʣʴʥʦʡ ʕɺʄ ʠʣʠ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʘ. 

ɿʘʛʨʫʟʦʯʥʦʝ ʇɿʋð ʭʨʘʥʠʪ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ, ʢʦʪʦʨʦʝ ʠʩʧʦʣʥʷʝʪʩʷ ʩʨʘʟʫ 

ʧʦʩʣʝ ʚʢʣʶʯʝʥʠʷ ʧʠʪʘʥʠʷ. ʂʘʢ ʧʨʘʚʠʣʦ ʟʘʛʨʫʟʦʯʥʦʝ ʇɿʋ ʩʦʜʝʨʞʠʪ BIOS, ʦʜʥʘʢʦ ʚ ʝʛʦ 

ʩʦʩʪʘʚ ʤʦʞʝʪ ʚʭʦʜʠʪʴ ʠ ʧʨʦʛʨʘʤʤʥʦʝ  ʦʙʝʩʧʝʯʝʥʠʝ, ʨʘʙʦʪʘʶʱʝʝ ʚ ʨʘʤʢʘʭ EFI (extensible 

firmware interface ð ʠʥʪʝʨʬʝʡʩ ʤʝʞʜʫ ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʦʡ ʠ ʤʠʢʨʦʧʨʦʛʨʘʤʤʘʤʠ, 

ʫʧʨʘʚʣʷʶʱʠʤʠ ʥʠʟʢʦʫʨʦʚʥʝʚʳʤʠ ʬʫʥʢʮʠʷʤʠ ʦʙʦʨʫʜʦʚʘʥʠʷ). 

ʌʦʨʤ-ʬʘʢʪʦʨ ʩʠʩʪʝʤʥʦʡ ʧʣʘʪʳ ð ʩʪʘʥʜʘʨʪ, ʦʧʨʝʜʝʣʷʶʱʠʡ ʨʘʟʤʝʨʳ ʩʠʩʪʝʤʥʦʡ 

ʧʣʘʪʳ ʜʣʷ ʇʂ, ʤʝʩʪʘ ʢʨʝʧʣʝʥʠʷ ʢ ʢʦʨʧʫʩʫ; ʨʘʩʧʦʣʦʞʝʥʠʝ ʥʘ ʥʝʡ ʠʥʪʝʨʬʝʡʩʦʚ ʰʠʥ, ʧʦʨʪʦʚ 

ʚʚʦʜʘ (ʚʳʚʦʜʘ|, ʨʘʟʲʝʤʘ ʮʝʥʪʨʘʣʴʥʦʛʦ ʧʨʦʮʝʩʩʦʨʘ (ʝʩʣʠ ʦʥ ʝʩʪʴ; ʠ ʩʣʦʪʦʚ ʜʣʷ ʦʧʝʨʘʪʠʚʥʦʡ 

ʧʘʤʷʪʠ, ʘ ʪʘʢʞʝ ʪʠʧ ʨʘʟʲʝʤʘ ʜʣʷ ʧʦʜʢʣʶʯʝʥʠʷ ʙʣʦʢʘ ʧʠʪʘʥʠʷ. 

ʌʦʨʤ-ʬʘʢʪʦʨ ʥʦʩʠʪ ʨʝʢʦʤʝʥʜʘʪʝʣʴʥʳʡ ʭʘʨʘʢʪʝʨ. ʉʧʝʮʠʬʠʢʘʮʠʷ ʬʦʨʤ-ʬʘʢʪʦʨʘ 

ʦʧʨʝʜʝʣʷʝʪ ʦʙʷʟʘʪʝʣʴʥʳʝ ʠ ʦʧʮʠʦʥʘʣʴʥʳʝ ʢʦʤʧʦʥʝʥʪʳ. ʆʜʥʘʢʦ ʧʦʜʘʚʣʷʶʱʝʝ ʙʦʣʴʰʠʥʩʪʚʦ 

ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʧʨʝʜʧʦʯʠʪʘʶʪ ʩʦʙʣʶʜʘʪʴ ʩʧʝʮʠʬʠʢʘʮʠʶè, ʧʦʩʢʦʣʴʢʫ ʮʝʥʦʡ ʩʦʦʪʚʝʪʩʪʚʠʷ 

ʩʫʱʝʩʪʚʫʶʱʠʤ ʩʪʘʥʜʘʨʪʘʤ ʷʚʣʷʝʪʩʷ ʩʦʚʤʝʩʪʠʤʦʩʪʴ ʩʠʩʪʝʤʥʦʡ ʧʣʘʪʳ ʠ 

ʩʪʘʥʜʘʨʪʠʟʠʨʦʚʘʥʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ (ʧʝʨʠʬʝʨʠʠ, ʢʘʨʪ ʨʘʩʰʠʨʝʥʠʷ) ʜʨʫʛʠʭ 

ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ  

 

 

 

 



 

 

ɼʠʘʛʥʦʩʪʠʯʝʩʢʠʝ ʠ ʪʝʩʪʦʚʳʝ ʧʨʦʛʨʘʤʤʳ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʩʦʩʪʘʚʘ ʠ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʇʕɺʄ ʠ ʦʪʜʝʣʴʥʳʭ ʠʭ ʫʩʪʨʦʡʩʪʚ, ʧʨʦʚʝʨʢʠ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ ʠ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʇʕɺʄ ʠ ʝʝ ʢʦʤʧʦʥʝʥʪ. 

ʇʨʦʛʨʘʤʤʳ, ʦʩʥʦʚʘʥʥʳʝ ʥʘ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʤ ʦʙʨʘʱʝʥʠʠ ʢ ʘʧʧʘʨʘʪʥʳʤ ʨʝʩʫʨʩʘʤ 

ʇʕɺʄ, ʦʙʳʯʥʦ ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʦʜ ʫʧʨʘʚʣʝʥʠʝʤ ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ 

DOS. ɿʘʧʫʩʢ ʤʥʦʛʠʭ ʠʟ ʪʘʢʠʭ ʧʨʦʛʨʘʤʤ ʆʉ Windows ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʧʦʣʫʯʝʥʠʶ 

ʠʩʢʘʞʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ. ʅʘʨʷʜʫ ʩ ʥʠʤʠ ʩʫʱʝʩʪʚʫʶʪ ʚʝʨʩʠʠ ʪʝʩʪʦʚʳʭ ʧʨʦʛʨʘʤʤ ʜʣʷ 

Windows, ʪʘʢʠʝ ʢʘʢ: 

 

- ʫʪʠʣʠʪʘ Windows çʉʚʝʜʝʥʠʷ ʦ ʩʠʩʪʝʤʝè; 

- ʧʨʦʛʨʘʤʤʘ CPU-Z, AIDA 64; 

 

ʆʮʝʥʢʘ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ, ʢʘʢ ʧʨʘʚʠʣʦ, ʧʨʦʠʟʚʦʜʠʪʩʷ ʚ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʭ 

ʧʨʦʛʨʘʤʤʘʭ ʣʠʙʦ ʚ ʦʪʥʦʩʠʪʝʣʴʥʦʤ ʚʠʜʝ (ʧʨʦʮʝʥʪʳ, ʠʥʜʝʢʩ). ʣʠʙʦ ʚ ʚʠʜʝ ʥʝʢʦʪʦʨʦʛʦ 

ʯʠʩʣʝʥʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ, ʦʧʨʝʜʝʣʷʝʤʦʛʦ ʜʣʷ ʢʦʥʢʨʝʪʥʦʡ ʩʦʚʦʢʫʧʥʦʩʪʠ ʧʨʦʚʝʨʦʯʥʳʭ 

ʟʘʜʘʥʠʡ. ʈʝʟʫʣʴʪʘʪʳ ʪʘʢʠʭ ʠʟʤʝʨʝʥʠʡ ʯʘʩʪʦ ʠʤʝʶʪ ʚʝʨʦʷʪʥʦʩʪʥʳʡ ʭʘʨʘʢʪʝʨ ʠ ʜʣʷ 

ʧʦʣʫʯʝʥʠʷ ʫʩʨʝʜʥʝʥʥʦʛʦ ʟʥʘʯʝʥʠʷ ʜʦʣʞʥʳ ʧʨʦʠʟʚʦʜʠʪʴʩʷ ʤʥʦʛʦʢʨʘʪʥʦ. 

ʇʝʨʩʦʥʘʣʴʥʳʝ ʕɺʄ ʪʠʧʘ IBM PC ʩʦʚʤʝʩʪʠʤʳʭ ʠʤʝʶʪ ʷʚʥʦ ʚʳʨʘʞʝʥʥʫʶ 

ʤʦʜʫʣʴʥʫʶ ʩʪʨʫʢʪʫʨʫ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʩʦʙʠʨʘʪʴ ʠʟ ʙʘʟʦʚʳʭ ʤʦʜʫʣʝʡ ʢʦʥʬʠʛʫʨʘʮʠʶ, 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʫʶ ʧʦʪʨʝʙʥʦʩʪʷʤ ʠ ʚʦʟʤʦʞʥʦʩʪʷʤ ʧʦʣʴʟʦʚʘʪʝʣʷ. 

ʉʦʩʪʘʚ ʇʕɺʄ, ʨʘʟʣʠʯʘʷʩʴ ʜʣʷ ʢʦʥʢʨʝʪʥʳʭ ʵʢʟʝʤʧʣʷʨʦʚ, ʠʤʝʝʪ ʙʘʟʦʚʳʝ ʢʦʤʧʦʥʝʥʪʳ, 

ʦʙʷʟʘʪʝʣʴʥʳʝ ʜʣʷ ʣʶʙʦʡ ʤʦʜʠʬʠʢʘʮʠʠ. ʆʙʳʯʥʦ ʚ ʣʶʙʦʡ ʇʕɺʄ ʠʤʝʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʫʟʣʳ: 

- ʧʨʦʮʝʩʩʦʨ; 

- ʤʘʪʝʨʠʥʩʢʘʷ (ʩʠʩʪʝʤʥʘʷ) ʧʣʘʪʘ; 

- ʦʧʝʨʘʪʠʚʥʘʷ ʧʘʤʷʪʴ; 

- ʚʠʜʝʦʘʜʘʧʪʝʨ; 

- ʞʝʩʪʢʠʡ ʜʠʩʢ; 

- ʛʠʙʢʠʡ ʜʠʩʢ; 

- ʢʦʨʧʫʩ ʩʠʩʪʝʤʥʦʛʦ ʙʣʦʢʘ ʩ ʙʣʦʢʦʤ ʧʠʪʘʥʠʷ: 

- ʤʦʥʠʪʦʨ; 

- ʢʣʘʚʠʘʪʫʨʘ; 

- ʤʳʰʴ. 

ʆʧʨʝʜʝʣʠʪʴ ʢʦʥʬʠʛʫʨʘʮʠʶ ʇʕɺʄ ʤʦʞʥʦ ʧʦ ʜʘʥʥʳʤ, ʢʦʪʦʨʳʝ ʚʳʩʚʝʯʠʚʘʶʪʩʷ ʥʘ 

ʵʢʨʘʥʝ ʤʦʥʠʪʦʨʘ ʧʨʠ ʝʛʦ ʟʘʧʫʩʢʝ ʚ ʧʨʦʮʝʩʩʝ ʪʝʩʪʠʨʦʚʘʥʠʷ ʢʦʤʧʴʶʪʝʨʘ ʙʘʟʦʚʦʡ ʩʠʩʪʝʤʦʡ 

ʚʚʦʜʘ-ʚʳʚʦʜʘ (BIOS). ʉʦʩʪʘʚ ʜʘʥʥʳʭ ʤʦʞʝʪ ʤʝʥʷʪʴʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʠʧʘ ʠ ʚʝʨʩʠʠ BIOS. 

ʆʙʳʯʥʦ ʚʳʚʦʜʠʪʩʷ ʩʣʝʜʫʶʱʘʷ ʠʥʬʦʨʤʘʮʠʷ: 

¶ ʪʠʧ ʠ ʚʝʨʩʠʷ BIOS; 

¶ ʪʠʧʘ ʤʘʪʝʨʠʥʩʢʦʡ ʧʣʘʪʳ; 

¶ ʪʠʧ ʧʨʦʮʝʩʩʦʨʘ (CPU Type); 

¶ ʥʘʣʠʯʠʝ ʩʦʧʨʦʮʝʩʩʦʨʘ (Co-Processor); 

¶ ʯʘʩʪʦʪʫ (ʷʜʨʘ/ʷʜʝʨ) ʧʨʦʮʝʩʩʦʨʘ (CPUClock); 

¶ ʦʙʲʝʤ ʦʩʥʦʚʥʦʡ ʯʘʩʪʠ ʦʧʝʨʘʪʠʚʥʦʡ ʧʘʤʷʪʠ (Base Memoir; 

¶ ʦʙʲʝʤ ʨʘʩʰʠʨʝʥʥʦʡ ʦʧʝʨʘʪʠʚʥʦʡ ʧʘʤʷʪʠ (Extended Memory);  

¶ ʦʙʲʝʤ ʢʵʰ-ʧʘʤʷʪʠ (Cache Memoir); 

¶ ʧʘʨʘʤʝʪʨʳ ʛʠʙʢʦʛʦ ʜʠʩʢʦʚʦʜʘ A (Diskette Drive); 

¶ ʧʘʨʘʤʝʪʨʳ ʛʠʙʢʦʛʦ ʜʠʩʢʦʚʦʜʘ ɺ (Diskette Drive); 

¶ ʧʘʨʘʤʝʪʨʳ ʦʩʥʦʚʥʦʛʦ ʜʠʩʢʘ ʢʘʥʘʣʘ IDE (Primair Master);  

¶ ʧʘʨʘʤʝʪʨʳ ʠʥʪʝʨʬʝʡʩʘ Sata. 

¶ ʘ ʪʘʢʞʝ ʚʠʜ ʜʠʩʧʣʝʷ, ʫʩʪʘʥʦʚʢʠ ʧʦʨʪʦʚ ʚʚʦʜʘ-ʚʳʚʦʜʘ, ʪʠʧ ʦʧʝʨʘʪʠʚʥʦʡ 

ʧʘʤʷʪʠ ʠ ʢʵʰ-ʧʘʤʷʪʠ. 

 

 



 

 

ʍʦʜ ʚʳʧʦʣʥʝʥʠʷ ʨʘʙʦʪʳ  

 

ɿʘʜʘʥʠʝ 0. 

ʂʨʘʪʢʦ ʟʘʥʝʩʠʪʝ ʚ ʪʝʪʨʘʜʴ ʩʚʝʜʝʥʠʷ ʠʟ ʪʝʦʨʝʪʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ ʩ 

ʆɹʗɿɸʊɽʃʔʅʓʄ ʫʢʘʟʘʥʠʝʤ ʩʭʝʤʳ ʩʠʩʪʝʤʥʦʡ ʧʣʘʪʳ. 

 

ɿʘʜʘʥʠʝ 1. 

ɺʢʣʶʯʠʪʝ ʇʕɺʄ (ʢʦʤʧʴʶʪʝʨ ʚʘʰʝʛʦ ʨʘʙʦʯʝʛʦ ʤʝʩʪʘ) ʠ ʟʘʬʠʢʩʠʨʫʡʪʝ ʦʩʥʦʚʥʳʝ 

ʦʩʦʙʝʥʥʦʩʪʠ ʝʝ ʢʦʥʬʠʛʫʨʘʮʠʠ ʠ ʧʘʨʘʤʝʪʨʳ, ʚʳʩʚʝʯʠʚʘʝʤʳʝ ʧʨʠ ʟʘʛʨʫʟʢʝ. ʉʦʩʪʘʚʴʪʝ 

ʪʘʙʣʠʮʫ ʩ ʟʘʧʦʣʥʝʥʥʳʤʠ ʜʘʥʥʳʤʠ: 

¶ ʧʨʦʮʝʩʩʦʨ: ʪʠʧ, ʯʘʩʪʦʪʘ, ʠʟʛʦʪʦʚʠʪʝʣʴ: 

¶ ʧʘʤʷʪʴ: ʝʤʢʦʩʪʴ, ʪʠʧ; 

¶ ʢʵʰ: ʝʤʢʦʩʪʴ, ʪʠʧ; 

¶ ʞʝʩʪʢʠʝ ʜʠʩʢʠ: ʤʘʨʢʘ, ʦʙʲʝʤ, ʩʝʨʠʡʥʳʡ ʥʦʤʝʨ; 

¶ ʢʦʣʠʯʝʩʪʚʦ ʠ ʘʜʨʝʩʘ ʧʦʨʪʦʚ ʚʚʦʜʘ-ʚʳʚʦʜʘ. 

ʇʨʠʤʝʯʘʥʠʝ. ɺ ʨʘʟʥʳʭ ʚʝʨʩʠʷʭ BIOS ʧʝʨʝʯʝʥʴ ʚʳʚʦʜʠʤʳʭ ʜʘʥʥʳʭ ʤʦʞʝʪ 

ʨʘʟʣʠʯʘʪʴʩʷ. ʇʨʠʚʝʜʠʪʝ ʚ ʦʪʯʝʪʝ ʪʝ ʩʚʝʜʝʥʠʷ, ʢʦʪʦʨʳʝ ʚʳʚʦʜʷʪʩʷ ʥʘ ʵʢʨʘʥ ʤʦʥʠʪʦʨʘ ʚ 

ʠʩʩʣʝʜʫʝʤʦʤ ʚʘʤʠ ʢʦʤʧʴʶʪʝʨʝ. 

 

ɿʘʜʘʥʠʝ 2. 

 

ʆʪʢʨʦʡʪʝ çʉʚʝʜʝʥʠʷ ʦ ʩʠʩʪʝʤʝè ʥʘ ʫʩʪʘʥʦʚʣʝʥʥʦʡ Windows ʠ ʦʟʥʘʢʦʤʴʪʝʩʴ. 

ʆʧʠʰʠʪʝ ʠʥʬʦʨʤʘʮʠʶ ʚ ʪʘʙʣʠʮʝ. 

 

ɿʘʜʘʥʠʝ 3. 

ɿʘʧʫʩʪʠʪʝ ʚʠʨʪʫʘʣʴʥʫʶ ʤʘʰʠʥʫ (Virtual Box).  

 
ɿʘʧʫʩʪʠʪʝ ʵʤʫʣʷʪʦʨ Windows ʥʘʞʘʪʠʝʤ ʢʣʘʚʠʰʠ ʟʘʧʫʩʪʠʪʴ, ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʚʳʙʨʘʚ 

ʤʘʰʠʥʫ. 

 
 

ɼʦʞʜʠʪʝʩʴ ʟʘʛʨʫʟʢʠ Windows. 

 



 

 

 
 

 
 

ɼʘʣʝʝ, ʚ ʚʠʨʪʫʘʣʴʥʦʡ ʤʘʰʠʥʝ ʟʘʧʫʩʪʠʪʴ ʧʨʠʣʦʞʝʥʠʝ CPU-Z. 

 
CPU-Z ð ʵʪʦ ʙʝʩʧʣʘʪʥʘʷ ʧʨʠʢʣʘʜʥʘʷ ʧʨʦʛʨʘʤʤʘ-ʫʪʠʣʠʪʘ ʜʣʷ ʦʪʦʙʨʘʞʝʥʠʷ 

ʪʝʭʥʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ ʦ ʧʝʨʩʦʥʘʣʴʥʦʤ ʢʦʤʧʴʶʪʝʨʝ ʧʦʣʴʟʦʚʘʪʝʣʷ (ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʠ 

ʧʘʨʘʤʝʪʨʦʚ ʨʘʙʦʪʳ ʦʙʦʨʫʜʦʚʘʥʠʷ), ʨʘʙʦʪʘʶʱʘʷ ʧʦʜ ʆʉ Microsoft Windows ʥʘʯʠʥʘʷ ʩ 

ʚʝʨʩʠʠ Windows 98 (ʚʢʣʶʯʘʷ Windows 10). ɺʳʧʫʩʢʘʝʪʩʷ ʪʘʢʞʝ ʩʧʝʮʠʘʣʴʥʘʷ ʚʝʨʩʠʷ ʧʦʜ 

Android. 

ʇʨʦʛʨʘʤʤʘ ʦʧʨʝʜʝʣʷʝʪ ʪʝʭʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʮʝʥʪʨʘʣʴʥʦʛʦ ʧʨʦʮʝʩʩʦʨʘ, 

ʤʘʪʝʨʠʥʩʢʦʡ ʧʣʘʪʳ ʠ BIOS, ʦʧʝʨʘʪʠʚʥʦʡ ʧʘʤʷʪʠ, ʚʠʜʝʦʢʘʨʪʳ, ʢʨʦʤʝ ʞʸʩʪʢʦʛʦ ʜʠʩʢʘ. 

ʇʦʧʫʣʷʨʥʘ ʩʨʝʜʠ IT-ʩʧʝʮʠʘʣʠʩʪʦʚ, ʢʦʤʧʴʶʪʝʨʥʳʭ ʪʝʭʥʠʢʦʚ ʠ ʨʝʤʦʥʪʥʠʢʦʚ, ʛʝʡʤʝʨʦʚ ʠ 

ʦʚʝʨʢʣʦʢʝʨʦʚ.  (ɺʠʢʠʧʝʜʠʷ) 

 

https://ru.wikipedia.org/wiki/%D0%91%D0%B5%D1%81%D0%BF%D0%BB%D0%B0%D1%82%D0%BD%D0%BE%D0%B5_%D0%BF%D1%80%D0%BE%D0%B3%D1%80%D0%B0%D0%BC%D0%BC%D0%BD%D0%BE%D0%B5_%D0%BE%D0%B1%D0%B5%D1%81%D0%BF%D0%B5%D1%87%D0%B5%D0%BD%D0%B8%D0%B5
https://ru.wikipedia.org/wiki/%D0%9F%D1%80%D0%B8%D0%BA%D0%BB%D0%B0%D0%B4%D0%BD%D0%BE%D0%B5_%D0%BF%D1%80%D0%BE%D0%B3%D1%80%D0%B0%D0%BC%D0%BC%D0%BD%D0%BE%D0%B5_%D0%BE%D0%B1%D0%B5%D1%81%D0%BF%D0%B5%D1%87%D0%B5%D0%BD%D0%B8%D0%B5
https://ru.wikipedia.org/wiki/%D0%9F%D0%B5%D1%80%D1%81%D0%BE%D0%BD%D0%B0%D0%BB%D1%8C%D0%BD%D1%8B%D0%B9_%D0%BA%D0%BE%D0%BC%D0%BF%D1%8C%D1%8E%D1%82%D0%B5%D1%80
https://ru.wikipedia.org/wiki/%D0%9E%D0%BF%D0%B5%D1%80%D0%B0%D1%86%D0%B8%D0%BE%D0%BD%D0%BD%D0%B0%D1%8F_%D1%81%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0
https://ru.wikipedia.org/wiki/Microsoft_Windows
https://ru.wikipedia.org/wiki/Windows_98
https://ru.wikipedia.org/wiki/Windows_8.1
https://ru.wikipedia.org/wiki/Android
https://ru.wikipedia.org/wiki/%D0%A6%D0%B5%D0%BD%D1%82%D1%80%D0%B0%D0%BB%D1%8C%D0%BD%D1%8B%D0%B9_%D0%BF%D1%80%D0%BE%D1%86%D0%B5%D1%81%D1%81%D0%BE%D1%80
https://ru.wikipedia.org/wiki/%D0%9C%D0%B0%D1%82%D0%B5%D1%80%D0%B8%D0%BD%D1%81%D0%BA%D0%B0%D1%8F_%D0%BF%D0%BB%D0%B0%D1%82%D0%B0
https://ru.wikipedia.org/wiki/BIOS
https://ru.wikipedia.org/wiki/%D0%9E%D0%BF%D0%B5%D1%80%D0%B0%D1%82%D0%B8%D0%B2%D0%BD%D0%B0%D1%8F_%D0%BF%D0%B0%D0%BC%D1%8F%D1%82%D1%8C
https://ru.wikipedia.org/wiki/%D0%92%D0%B8%D0%B4%D0%B5%D0%BE%D0%BA%D0%B0%D1%80%D1%82%D0%B0
https://ru.wikipedia.org/wiki/%D0%96%D1%91%D1%81%D1%82%D0%BA%D0%B8%D0%B9_%D0%B4%D0%B8%D1%81%D0%BA
https://ru.wikipedia.org/wiki/%D0%9E%D0%B2%D0%B5%D1%80%D0%BA%D0%BB%D0%BE%D0%BA%D0%B5%D1%80


 

 

ʉ ʧʦʤʦʱʴʶ ʜʘʥʥʦʡ ʧʨʦʛʨʘʤʤʳ ʩʦʙʨʘʪʴ ʩʚʝʜʝʥʠʷ ʦ ʩʠʩʪʝʤʝ, ʪʘʢʠʝ ʢʘʢ: 

¶ ʆ ʧʨʦʮʝʩʩʦʨʝ:  

o ʅʘʟʚʘʥʠʝ ʧʨʦʮʝʩʩʦʨʘ 

o ɸʨʭʠʪʝʢʪʫʨʘ 

o ʉʦʢʝʪ 

o ʊʝʭʧʨʦʮʝʩʩ 

o ʅʘʧʨʷʞʝʥʠʝ ʧʠʪʘʥʠʷ ʷʜʨʘ 

o ʉʝʤʝʡʩʪʚʦ 

o ʉʪʝʧʧʠʥʛ ʠ ʈʝʚʠʟʠʷ 

o ʇʦʜʜʝʨʞʠʚʘʝʤʳʝ ʥʘʙʦʨʳ ʠʥʩʪʨʫʢʮʠʡ 

o ʊʘʢʪʦʚʘʷ ʯʘʩʪʦʪʘ 

o ʄʥʦʞʠʪʝʣʴ ʧʨʦʮʝʩʩʦʨʘ 

o ʆʙʲʸʤ ʢʵʰʘ ʚʩʝʭ ʫʨʦʚʥʝʡ 

o ʌʠʟʠʯʝʩʢʘʷ ʦʨʛʘʥʠʟʘʮʠʷ ʢʵʰʘ 

o ʂʦʣʠʯʝʩʪʚʦ ʧʨʦʮʝʩʩʦʨʦʚ ʠ ʧʨʦʮʝʩʩʦʨʥʳʭ ʷʜʝʨ 

¶ ʆ ʤʘʪʝʨʠʥʩʢʦʡ ʧʣʘʪʝ:  

o ʇʨʦʠʟʚʦʜʠʪʝʣʴ 

o ʄʦʜʝʣʴ 

o ʏʠʧʩʝʪ ʠ ʝʛʦ ʨʝʚʠʟʠʷ 

o ʖʞʥʳʡ ʤʦʩʪ 

o ɺʝʨʩʠʷ BIOS 

o ɻʨʘʬʠʯʝʩʢʠʡ ʠʥʪʝʨʬʝʡʩ[4] ʠ ʢʦʣʠʯʝʩʪʚʦ ʣʠʥʠʡ (ʜʣʷ PCI-Express) 

¶ ʆʙ ʦʧʝʨʘʪʠʚʥʦʡ ʧʘʤʷʪʠ:  

o ʊʠʧ 
o ʆʙʲʸʤ 

o ʊʘʢʪʦʚʘʷ ʯʘʩʪʦʪʘ ʠ ʊʘʡʤʠʥʛʠ 

o ʂʦʣʠʯʝʩʪʚʦ ʢʘʥʘʣʦʚ ʧʘʤʷʪʠ 

o ʇʦʣʥʘʷ ʠʥʬʦʨʤʘʮʠʷ, ʩʦʜʝʨʞʘʱʘʷʩʷ ʚ SPD  

Á ʂʦʣʠʯʝʩʪʚʦ ʩʣʦʪʦʚ ʧʘʤʷʪʠ 

Á ʇʦʜʨʦʙʥʘʷ ʠʥʬʦʨʤʘʮʠʷ ʦ ʤʦʜʫʣʝ, ʫʩʪʘʥʦʚʣʝʥʥʦʤ ʚ ʢʘʞʜʳʡ ʩʣʦʪ 

¶ ɺʠʜʝʦʢʘʨʪʘ 

o ʅʘʟʚʘʥʠʝ ʚʠʜʝʦʢʘʨʪʳ 

o ʉʪʝʧʧʠʥʛ ʠ ʈʝʚʠʟʠʷ 

o ʊʝʭʧʨʦʮʝʩʩ 

o ʊʠʧ, ʦʙʲʸʤ ʚʠʜʝʦʧʘʤʷʪʠ 

o ʏʘʩʪʦʪʳ ʚʠʜʝʦʯʠʧʘ, ʚʠʜʝʦʧʘʤʷʪʠ, ʰʝʡʜʝʨʥʦʛʦ ʜʦʤʝʥʘ 

ʆʬʦʨʤʣʝʥʠʝ ʨʘʙʦʪʳ 

ʆʪʯʝʪ ʜʦʣʞʝʥ ʩʦʜʝʨʞʘʪʴ: 

¶ ʥʘʠʤʝʥʦʚʘʥʠʝ ʨʘʙʦʪʳ; 

¶ ʮʝʣʴ ʨʘʙʦʪʳ; 

¶ ʟʘʜʘʥʠʝ (ʪʘʙʣʠʮʳ ʚ ʵʣʝʢʪʨʦʥʥʦʤ ʚʠʜʝ); 

¶ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʚʳʧʦʣʥʝʥʠʷ ʨʘʙʦʪʳ (ʩʢʨʠʥʰʦʪʳ); 

¶ ʦʪʚʝʪʳ ʥʘ ʢʦʥʪʨʦʣʴʥʳʝ ʚʦʧʨʦʩʳ; 

¶ ʚʳʚʦʜ ʦ ʧʨʦʜʝʣʘʥʥʦʡ ʨʘʙʦʪʝ. 

ʂʦʥʪʨʦʣʴʥʳʝ ʚʦʧʨʦʩʳ  

1. ʏʪʦ ʚʭʦʜʠʪ ʚ ʩʦʩʪʘʚ ʦʩʥʦʚʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʤʘʪʝʨʠʥʩʢʦʡ ʧʣʘʪʳ ʇʂ? 

2. ɺ ʯʝʤ ʩʦʩʪʦʠʪ ʥʘʟʥʘʯʝʥʠʝ ʰʠʥ ʇʂ? 

3. ʂʘʢʠʝ ʧʘʨʘʤʝʪʨʳ ʭʘʨʘʢʪʝʨʠʟʫʶʪ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʧʨʦʮʝʩʩʦʨʘ? 

4. ʂʘʢʦʚʳ ʦʩʥʦʚʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʤʠʢʨʦʩʭʝʤ ʧʘʤʷʪʠ? 

https://ru.wikipedia.org/wiki/%D0%A1%D0%BF%D0%B8%D1%81%D0%BE%D0%BA_%D1%80%D0%B0%D0%B7%D1%8A%D1%91%D0%BC%D0%BE%D0%B2_%D0%BC%D0%B8%D0%BA%D1%80%D0%BE%D0%BF%D1%80%D0%BE%D1%86%D0%B5%D1%81%D1%81%D0%BE%D1%80%D0%BE%D0%B2
https://ru.wikipedia.org/wiki/%D0%A2%D0%B5%D1%85%D0%BD%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B9_%D0%BF%D1%80%D0%BE%D1%86%D0%B5%D1%81%D1%81_%D0%B2_%D1%8D%D0%BB%D0%B5%D0%BA%D1%82%D1%80%D0%BE%D0%BD%D0%BD%D0%BE%D0%B9_%D0%BF%D1%80%D0%BE%D0%BC%D1%8B%D1%88%D0%BB%D0%B5%D0%BD%D0%BD%D0%BE%D1%81%D1%82%D0%B8
https://ru.wikipedia.org/wiki/%D0%A1%D1%82%D0%B5%D0%BF%D0%BF%D0%B8%D0%BD%D0%B3
https://ru.wikipedia.org/wiki/%D0%9D%D0%B0%D0%B1%D0%BE%D1%80_%D0%B8%D0%BD%D1%81%D1%82%D1%80%D1%83%D0%BA%D1%86%D0%B8%D0%B9
https://ru.wikipedia.org/wiki/%D0%A2%D0%B0%D0%BA%D1%82%D0%BE%D0%B2%D0%B0%D1%8F_%D1%87%D0%B0%D1%81%D1%82%D0%BE%D1%82%D0%B0
https://ru.wikipedia.org/w/index.php?title=%D0%9C%D0%BD%D0%BE%D0%B6%D0%B8%D1%82%D0%B5%D0%BB%D1%8C_%D0%BF%D1%80%D0%BE%D1%86%D0%B5%D1%81%D1%81%D0%BE%D1%80%D0%B0&action=edit&redlink=1
https://ru.wikipedia.org/wiki/%D0%9A%D1%8D%D1%88
https://ru.wikipedia.org/wiki/%D0%A7%D0%B8%D0%BF%D1%81%D0%B5%D1%82
https://ru.wikipedia.org/wiki/%D0%AE%D0%B6%D0%BD%D1%8B%D0%B9_%D0%BC%D0%BE%D1%81%D1%82_(%D0%BA%D0%BE%D0%BC%D0%BF%D1%8C%D1%8E%D1%82%D0%B5%D1%80)
https://ru.wikipedia.org/wiki/BIOS
https://ru.wikipedia.org/wiki/CPU-Z#cite_note-4
https://ru.wikipedia.org/wiki/PCI-Express
https://ru.wikipedia.org/wiki/%D0%A2%D0%B0%D0%B9%D0%BC%D0%B8%D0%BD%D0%B3%D0%B8
https://ru.wikipedia.org/wiki/%D0%A1%D1%82%D0%B5%D0%BF%D0%BF%D0%B8%D0%BD%D0%B3
https://ru.wikipedia.org/wiki/%D0%A2%D0%B5%D1%85%D0%BD%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B9_%D0%BF%D1%80%D0%BE%D1%86%D0%B5%D1%81%D1%81_%D0%B2_%D1%8D%D0%BB%D0%B5%D0%BA%D1%82%D1%80%D0%BE%D0%BD%D0%BD%D0%BE%D0%B9_%D0%BF%D1%80%D0%BE%D0%BC%D1%8B%D1%88%D0%BB%D0%B5%D0%BD%D0%BD%D0%BE%D1%81%D1%82%D0%B8


 

 

ʃʘʙʦʨʘʪʦʨʥʘʷ ʨʘʙʦʪʘ ˉ4 ʋʩʪʨʦʡʩʪʚʘ ʚʚʦʜʘ 
 

ʎʝʣʴ: ʧʦʣʫʯʝʥʠʝ ʥʘʚʳʢʦʚ ʧʦʜʢʣʶʯʝʥʠʷ ʫʩʪʨʦʡʩʪʚ ʚʚʦʜʘ ʠ ʦʩʥʦʚʥʳʭ ʩʚʝʜʝʥʠʡ ʦʙ ʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʭ. 

ɿʘʜʘʥʠʝ 1. 

ʉʦʙʣʶʜʘʷ ʪʝʭʥʠʢʫ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʦʜʢʣʶʯʠʪʴ ʜʦʩʪʫʧʥʳʝ ʫʩʪʨʦʡʩʪʚʘ ʚʚʦʜʘ ʢ ʨʘʙʦʯʝʡ 

ʕɺʄ. ɿʘʪʝʤ, ʟʘʧʫʩʪʠʪʴ ʢʦʤʧʴʶʪʝʨ ʠ ʫʙʝʜʠʪʴʩʷ ʚ ʝʛʦ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ. ɼʘʣʝʝ ʟʘʧʫʩʪʠʪʴ 

Virtual Box ʠ ʫʩʪʘʥʦʚʣʝʥʥʫʶ ʚʠʨʪʫʘʣʴʥʫʶ ʤʘʰʠʥʫ. ʀʩʧʦʣʴʟʫʷ ʧʨʦʛʨʘʤʤʫ KeyboardTest 

ʧʨʦʚʝʩʪʠ ʪʝʩʪʠʨʦʚʘʥʠʝ ʢʣʘʚʠʘʪʫʨʳ ʠ ʤʳʰʠ. ʅʝʦʙʭʦʜʠʤʦ ʧʨʦʪʝʩʪʠʨʦʚʘʪʴ ʢʘʞʜʫʶ 

ʬʫʥʢʮʠʦʥʘʣʴʥʫʶ ʢʣʘʚʠʰʫ ʧʫʪʝʤ ʠʭ ʥʘʞʘʪʠʷ (ʢʦʤʙʠʥʘʮʠʠ ʢʣʘʚʠʰ). 

  

 
ɼʘʣʝʝ ʧʨʦʚʝʩʪʠ ʪʝʩʪʠʨʦʚʘʥʠʝ ʥʘ ʢʦʨʨʝʢʪʥʫʶ ʨʘʙʦʪʫ ʤʳʰʠ ʠ ʠʥʜʠʢʘʪʦʨʦʚ 

ʢʣʘʚʠʘʪʫʨʳ. (ʩʢʨʠʥʰʦʪʳ ʚ ʦʪʯʝʪ) 

 

 
 

ɿʘʜʘʥʠʝ 2. 

ɺ ʧʨʠʣʘʛʘʝʤʦʤ ʪʝʢʩʪʦʚʦʤ ʬʘʡʣʝ ʚʳ ʥʘʡʜʝʪʝ ʠʥʬʦʨʤʘʮʠʶ ʦ ʨʘʟʣʠʯʥʳʭ ʫʩʪʨʦʡʩʪʚʘʭ 

ʚʚʦʜʘ, ʩʫʱʝʩʪʚʫʶʱʠʭ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ. ʇʨʠ ʧʦʤʦʱʠ ʵʪʦʡ ʠʥʬʦʨʤʘʮʠʠ ʠ ʨʝʩʫʨʩʦʚ ʩʝʪʠ 

ʀʥʪʝʨʥʝʪ ʩʦʩʪʘʚʠʪʴ ʧʨʝʟʝʥʪʘʮʠʶ  ʚ ʩʝʨʚʠʩʝ SWAY.com ʦ ʚʠʜʘʭ ʫʩʪʨʦʡʩʪʚ ʚʚʦʜʘ ʩ ʠʭ 

ʦʧʠʩʘʥʠʝʤ ʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ. 

ɿʘʜʘʥʠʝ 3. 

 

ʇʦʜʢʣʶʯʠʪʴ ʩʢʘʥʠʨʫʶʱʝʝ ʫʩʪʨʦʡʩʪʚʦ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʨʝʙʦʚʘʥʠʷʤʠ ʙʝʟʦʧʘʩʥʦʩʪʠ 

ʠ ʧʨʦʠʟʚʝʩʪʠ ʝʛʦ ʥʘʩʪʨʦʡʢʫ. ʇʦʣʫʯʠʪʴ ʫ ʧʨʝʧʦʜʘʚʘʪʝʣʷ ʤʘʪʝʨʠʘʣʳ ʜʣʷ ʨʘʙʦʪʳ ʩʦ ʩʢʘʥʝʨʦʤ. 

ʇʦʣʫʯʠʪʴ ʧʨʘʢʪʠʯʝʩʢʠʡ ʦʧʳʪ ʨʘʙʦʪʳ ʩʦ ʩʢʘʥʝʨʦʤ. 

 

ʆʩʥʦʚʥʳʝ ʚʠʜʳ ʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʦʙʦʨʫʜʦʚʘʥʠʷ ʟʘʢʦʥʩʧʝʢʪʠʨʦʚʘʪʴ ʚ ʪʝʪʨʘʜʴ. 

ɺʳʙʦʨ ʪʠʧʘ ʢʣʘʚʠʘʪʫʨʳ ʠ ʤʳʰʠ 

ʆʙʨʘʙʘʪʳʚʘʝʤʳʝ ʩʠʛʥʘʣʳ 

ɺʠʟʫʘʣʠʟʘʮʠ
ʷ ʢʣʘʚʠʘʪʫʨʳ 

ʇʨʦʪʝʩʪʠʨʦʚʘʥʥʳʝ 

ʢʣʘʚʠʰʠ 



 

 

ʆʬʦʨʤʣʝʥʠʝ ʨʘʙʦʪʳ 

ʆʪʯʝʪ ʜʦʣʞʝʥ ʩʦʜʝʨʞʘʪʴ: 

¶ ʥʘʠʤʝʥʦʚʘʥʠʝ ʨʘʙʦʪʳ; 

¶ ʮʝʣʴ ʨʘʙʦʪʳ; 

¶ ʟʘʜʘʥʠʝ; 

¶ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʚʳʧʦʣʥʝʥʠʷ ʨʘʙʦʪʳ (ʩʢʨʠʥʰʦʪʳ); 

¶ ʚʳʚʦʜ ʦ ʧʨʦʜʝʣʘʥʥʦʡ ʨʘʙʦʪʝ. 

 

  



 

 

ʃʘʙʦʨʘʪʦʨʥʘʷ ʨʘʙʦʪʘ ˉ5 ʀʟʫʯʝʥʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʫʩʪʨʦʡʩʪʚ ʜʣʷ 

ʨʘʙʦʪʳ ʩ ʪʚʝʨʜʳʤʠ ʥʦʩʠʪʝʣʷʤʠ ʠʥʬʦʨʤʘʮʠʠ 
 

ɺʉʇʆʄʆɻɸʊɽʃʔʅʓʁ ʄɸʊɽʈʀɸʃ 

ɺʘʞʥʳʤ ʘʩʧʝʢʪʦʤ ʨʘʙʦʪʳ ʩ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤʠ ʪʝʭʥʦʣʦʛʠʷʤʠ ʠ, ʦʩʦʙʝʥʥʦ, ʧʨʦʛʨʘʤʤʥʦ-

ʪʝʭʥʠʯʝʩʢʠʤʠ ʩʨʝʜʩʪʚʘʤʠ ʷʚʣʷʝʪʩʷ ʩʦʟʜʘʥʠʝ ʢʦʤʬʦʨʪʥʳʭ ʫʩʣʦʚʠʡ ʨʘʙʦʪʳ ʩ ʥʠʤʠ. ʕʪʦ 

ʜʦʩʪʠʛʘʝʪʩʷ ʩʦʙʣʶʜʝʥʠʝʤ ʥʦʨʤ ʦʩʚʝʱʝʥʠʷ, ʦʪʦʧʣʝʥʠʷ, ʚʝʥʪʠʣʷʮʠʠ ʠ ʢʦʥʜʠʮʠʦʥʠʨʦʚʘʥʠʷ, 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʜʠʟʘʡʥʘ ʧʦʤʝʱʝʥʠʡ ʠ ʩʧʝʮʠʘʣʴʥʦʡ ʤʝʙʝʣʠ, ʘ ʪʘʢʞʝ ʟʘ ʩʯʝʪ ʚʳʧʦʣʥʝʥʠʷ 

ʩʘʥʠʪʘʨʥʳʭ, ʧʨʦʪʠʚʦʧʦʞʘʨʥʳʭ ʠ ʜʨʫʛʠʭ ʪʨʝʙʦʚʘʥʠʡ. ʇʝʨʚʦʦʯʝʨʝʜʥʳʤ ʘʩʧʝʢʪʦʤ ʥʘʟʚʘʥʥʦʡ 

ʧʨʦʙʣʝʤʳ ʩʯʠʪʘʝʪʩʷ ʦʨʛʘʥʠʟʘʮʠʷ ʵʨʛʦʥʦʤʠʯʥʳʭ (ʢʦʤʬʦʨʪʥʳʭ) ʨʘʙʦʯʠʭ ʤʝʩʪ, ʟʘʱʠʱʝʥʥʳʭ 

ʦʪ ʨʘʟʣʠʯʥʳʭ ʚʨʝʜʥʳʭ ʚʦʟʜʝʡʩʪʚʠʡ. 

ʕʨʛʦʥʦʤʠʢʘ (ʦʪ ʛʨʝʯ. ergon ð ʨʘʙʦʪʘ ʠ nomos ð ʟʘʢʦʥ) ð ʵʪʦ ʥʘʫʯʥʘʷ ʜʠʩʮʠʧʣʠʥʘ, 

ʠʟʫʯʘʶʱʘʷ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʯʝʣʦʚʝʢʘ ʚ ʪʨʫʜʦʚʳʭ ʧʨʦʮʝʩʩʘʭ, ʚʳʷʚʣʷʶʱʘʷ 

ʚʦʟʤʦʞʥʦʩʪʠ ʠ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʩʦʟʜʘʥʠʷ ʦʧʪʠʤʘʣʴʥʳʭ ʫʩʣʦʚʠʡ ʜʣʷ ʚʳʩʦʢʦʧʨʦʠʟʚʦʜʠ-

ʪʝʣʴʥʦʛʦ ʪʨʫʜʘ ʠ ʦʙʝʩʧʝʯʝʥʠʷ ʥʝʦʙʭʦʜʠʤʳʭ ʫʜʦʙʩʪʚ ʨʘʙʦʪʥʠʢʘʤ. 

ʉ ʪʦʯʢʠ ʟʨʝʥʠʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʩʦʚʨʝʤʝʥʥʳʭ 

ʪʝʭʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ ʧʦʜ ʵʨʛʦʥʦʤʠʢʦʡ ʧʨʠʥʷʪʦ ʧʦʥʠʤʘʪʴ ʦʙʣʘʩʪʴ ʥʘʫʢʠ, ʟʘʥʠʤʘʶʱʫʶʩʷ 

çʯʝʣʦʚʝʯʝʩʢʠʤ ʬʘʢʪʦʨʦʤè, ç^^^^(^^^^^ʤʘʰʠʥʥʳʤ ʠʥʪʝʨʬʝʡʩʦʤè, ʪ. ʝ. ʨʘʟʨʘʙʦʪʢʦʡ 

ʦʙʦʨʫʜʦʚʘʥʠʷ, ʩ ʢʦʪʦʨʳʤ ʯʝʣʦʚʝʢ ʥʘʭʦʜʠʪʩʷ ʚ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʤ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ, ʩ ʫʯʝʪʦʤ 

ʩʪʘʥʜʘʨʪʦʚ ʧʦ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʵʬʬʝʢʪʠʚʥʦʩʪʠ, ʢʦʤʬʦʨʪʫ ʠ ʫʩʣʦʚʠʡ ʵʢʩʧʣʫʘʪʘʮʠʠ ʪʘʢʦʛʦ 

ʦʙʦʨʫʜʦʚʘʥʠʷ. 

ʂʦʤʧʴʶʪʝʨ ʷʚʣʷʝʪʩʷ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʤ ʩʨʝʜʩʪʚʦʤ ʜʣʷ ʯʝʣʦʚʝʢʘ. ʂʘʢ ʣʶʙʦʡ 

ʠʥʩʪʨʫʤʝʥʪ, ʦʥ ʧʨʝʜʩʪʘʚʣʷʝʪ ʦʧʨʝʜʝʣʝʥʥʫʶ ʦʧʘʩʥʦʩʪʴ ʜʣʷ ʨʘʙʦʪʘʶʱʠʭ ʩ ʥʠʤ. ʈʝʞʠʤ ʪʨʫʜʘ 

ʠ ʦʪʜʳʭʘ ʨʘʙʦʪʘʶʱʠʭ ʥʘ ʢʦʤʧʴʶʪʝʨʝ ʦʧʨʝʜʝʣʷʝʪʩʷ ʉʘʥʠʪʘʨʥʦ-ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʠʤʠ 

ʧʨʘʚʠʣʘʤʠ ʠ ʥʦʨʤʘʪʠʚʘʤʠ ʉʘʥʇʠʅ 2.2.2/2.4.1340-03 (ʇʦʩʪʘʥʦʚʣʝʥʠʝ ɻʣʘʚʥʦʛʦ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʩʘʥʠʪʘʨʥʦʛʦ ʚʨʘʯʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʦʪ 13 ʠʶʥʷ 2003 ʛ. ˉ 118). ɺ 

ʥʠʭ ʧʨʝʜʩʪʘʚʣʝʥʳ ʛʠʛʠʝʥʠʯʝʩʢʠʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʧʝʨʩʦʥʘʣʴʥʳʤ ʕɺʄ ʠ ʦʨʛʘʥʠʟʘʮʠʠ ʨʘʙʦʪ. 

ʕʣʝʢʪʨʦʥʥʦ-ʣʫʯʝʚʘʷ ʪʨʫʙʢʘ ʷʚʣʷʝʪʩʷ ʠʩʪʦʯʥʠʢʦʤ ʠ ʧʝʨʝʤʝʥʥʳʭ ʵʣʝʢʪʨʠʯʝʩʢʠʭ, ʠ 

ʤʘʛʥʠʪʥʳʭ ʧʦʣʝʡ ʠʣʠ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʠʟʣʫʯʝʥʠʡ (ʕʄʀ). ʆʥʘ ʦʙʣʘʜʘʝʪ ʩʧʦʩʦʙʥʦʩʪʴʶ 

ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ, ʪʝʧʣʦʚʦʛʦ ʠ ʜʨʫʛʠʭ ʚʦʟʜʝʡʩʪʚʠʡ ʥʘ ʦʨʛʘʥʠʟʤ ʯʝʣʦʚʝʢʘ. 

ʂ ʤʦʥʠʪʦʨʘʤ ʧʨʝʜʲʷʚʣʷʶʪʩʷ ʪʨʝʙʦʚʘʥʠʷ ʢ ʫʨʦʚʥʶ ʕʄʀ, ʢʦʪʦʨʳʝ ʠʟʣʦʞʝʥʳ ʚ 

ʩʣʝʜʫʶʱʠʭ ʩʪʘʥʜʘʨʪʘʭ: 

ƴ MPRII ð ʨʘʟʨʘʙʦʪʘʥ ʰʚʝʜʩʢʠʤ ɼʝʧʘʨʪʘʤʝʥʪʦʤ ʩʪʘʥʜʘʨʪʦʚ ʚ 1990 ʛ. ʠ ʧʨʠʥʷʪ ʚ ʩʪʨʘʥʘʭ 

ɿʘʧʘʜʥʦʡ ɽʚʨʦʧʳ ʚ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʥʦʛʦ (ISO); ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ 

ʠʩʧʦʣʴʟʫʝʪʩʷ; 

ƴ ʊʉʆ ð ʫʩʪʘʥʦʚʣʝʥ ʐʚʝʜʩʢʦʡ ʢʦʥʬʝʜʝʨʘʮʠʝʡ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʩʦʶʟʦʚ ʚ 1992 ʛ. 

(ʊʉʆ'92) ʠ ʧʨʝʜʲʷʚʣʷʝʪ ʙʦʣʝʝ ʞʝʩʪʢʠʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʤʦʥʠʪʦʨʘʤ, ʯʝʤ ʧʨʝʜʳʜʫʱʠʡ 

ʩʪʘʥʜʘʨʪ. 

ʂʦʤʬʦʨʪ (comfort) ð ʩʦʚʦʢʫʧʥʦʩʪʴ ʙʳʪʦʚʳʭ ʫʜʦʙʩʪʚ: ʙʣʘʛʦʫʩʪʨʦʝʥʥʦʩʪʴ ʠ ʫʶʪ ʞʠʣʠʱ, 

ʦʙʱʝʩʪʚʝʥʥʳʭ ʫʯʨʝʞʜʝʥʠʡ, ʩʨʝʜʩʪʚ ʩʦʦʙʱʝʥʠʷ ʠ ʧʨʦʯʠʭ ʫʩʣʦʚʠʡ ʜʣʷ ʩʦʮʠʫʤʘ ʠ 

ʠʥʜʠʚʠʜʫʫʤʦʚ. 

ɺ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʨʘʙʦʯʝʝ ʤʝʩʪʦ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʠʩʧʦʣʴʟʫʝʤʦʡ ʤʝʙʝʣʴʶ. ʉʪʦʣ ʠ ʩʪʫʣ 

ʜʦʣʞʥʳ ʙʳʪʴ ʧʦʜʦʙʨʘʥʳ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʨʦʩʪʦʤ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ ʧʨʠ ʨʘʙʦʪʝ ʟʘ ʇʂ 

ʧʨʝʜʧʣʝʯʴʷ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʧʣʝʯʫ ʠ ʛʦʣʝʥʴ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʙʝʜʨʫ ʥʘʭʦʜʠʣʠʩʴ ʧʦʜ ʧʨʷʤʳʤ 

ʠʣʠ ʪʫʧʳʤ ʫʛʣʦʤ. 

ɹʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʶʪ ʮʚʝʪ ʠ ʦʪʨʘʞʘʶʱʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʧʦʚʝʨʭʥʦʩʪʠ ʩʪʦʣʘ. ɺ ʢʘʯʝʩʪʚʝ 



 

 

ʩʪʫʣʴʝʚ ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʦ ʧʦʣʴʟʦʚʘʪʴʩʷ ʩʧʝʮʠʘʣʴʥʳʤʠ ʧʦʣʫʤʷʛʢʠʤʠ ʢʦʤʧʴʶʪʝʨʥʳʤʠ 

ʢʨʝʩʣʘʤʠ ʩ ʧʦʜʲʝʤʥʦ-ʧʦʚʦʨʦʪʥʳʤʠ ʫʩʪʨʦʡʩʪʚʘʤʠ, ʠʤʝʶʱʠʤʠ ʧʦʜʣʦʢʦʪʥʠʢʠ, ʦʩʥʦʚʘʥʠʝ ʥʘ 

ʢʦʣʝʩʠʢʘʭ, ʚʦʟʤʦʞʥʦʩʪʴ ʨʝʛʫʣʠʨʦʚʘʪʴ ʚʳʩʦʪʫ ʩʠʜʝʥʴʷ ʠ ʫʛʦʣ ʥʘʢʣʦʥʘ ʩʧʠʥʢʠ. 

ʂʣʘʚʠʘʪʫʨʫ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʨʘʩʧʦʣʘʛʘʪʴ ʥʘ ʨʘʩʩʪʦʷʥʠʠ 10 ʩʤ ʦʪ ʢʨʘʷ ʩʪʦʣʘ, ʯʪʦʙʳ 

ʟʘʧʷʩʪʴʷ ʨʫʢ ʦʧʠʨʘʣʠʩʴ ʥʘ ʩʪʦʣ. ʈʘʙʦʯʠʡ ʩʪʦʣ ʩ ʢʣʘʚʠʘʪʫʨʦʡ ʜʦʣʞʥʳ ʭʦʨʦʰʦ ʦʩʚʝʱʘʪʴʩʷ. 

ʄʠʢʨʦʢʣʠʤʘʪ (ʤʝʩʪʥʳʡ ʢʣʠʤʘʪ) ʦʙʨʘʟʫʝʪʩʷ ʠʣʠ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʥʘʜ ʟʝʤʥʦʡ 

ʧʦʚʝʨʭʥʦʩʪʴʶ, ʚ ʟʜʘʥʠʷʭ ʠ ʧʦʤʝʱʝʥʠʷʭ. 

ʉ ʧʦʟʠʮʠʡ ʤʠʢʨʦʢʣʠʤʘʪʘ ʩʦʩʪʦʷʥʠʝ ʚʦʟʜʫʰʥʦʡ ʩʨʝʜʳ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʦʤʝʱʝʥʠʷʭ 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʦʯʝʪʘʥʠʝʤ ʩʣʝʜʫʶʱʠʭ ʧʘʨʘʤʝʪʨʦʚ: 

ƴ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ; 

ƴ ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʚʣʘʞʥʦʩʪʴ, ʧʨʝʜʩʪʘʚʣʷʶʱʘʷ ʩʦʙʦʡ ʦʪʥʦʰʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʚʦʜʷʥʦʛʦ ʧʘʨʘ, 

ʥʘʭʦʜʷʱʝʛʦʩʷ ʚ- ʚʦʟʜʫʭʝ ʜʘʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ, ʢ ʝʛʦ ʢʦʣʠʯʝʩʪʚʫ, ʥʘʩʳʱʘʶʱʝʤʫ ʚʦʟʜʫʭ ʧʨʠ 

ʜʘʥʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ; 

ƴ ʧʦʜʚʠʞʥʦʩʪʴ ʚʦʟʜʫʭʘ, ʪ. ʝ. ʩʢʦʨʦʩʪʴ ʝʛʦ ʧʝʨʝʤʝʱʝʥʠʷ ʙʝʟ ʫʯʝʪʘ ʥʘʧʨʘʚʣʝʥʠʷ; 

ƴ ʩʨʝʜʥʝʨʘʜʠʘʮʠʦʥʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ, ʷʚʣʷʶʱʘʷʡʩʷ ʩʨʝʜʥʝʚʟʚʝʰʝʥʥʦʡ ʪʝʤʧʝʨʘʪʫʨʦʡ 

ʦʢʨʫʞʘʶʱʠʭ ʧʦʚʝʨʭʥʦʩʪʝʡ ʦʛʨʘʞʜʝʥʠʡ ʠ ʧʨʝʜʤʝʪʦʚ. 

ʅʦ ʜʣʷ ʪʦʛʦ ʯʪʦʙʳ ʩʦʟʜʘʪʴ ʛʘʨʤʦʥʠʯʥʳʡ ʠʥʪʝʨʴʝʨ ʦʬʠʩʘ, ʧʦʜʯʝʨʢʥʫʪʴ ʝʛʦ ʫʶʪ, 

ʵʣʝʛʘʥʪʥʦʩʪʴ, ʤʘʣʦ ʠʤʝʪʴ ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʫʶ ʦʬʠʩʥʫʶ ʤʝʙʝʣʴ, ʥʝʦʙʭʦʜʠʤʦ ʝʱʝ ʠ 

ʧʨʘʚʠʣʴʥʦ ʝʝ ʨʘʩʩʪʘʚʠʪʴ. ʆʙʫʩʪʨʦʡʩʪʚʦ ʦʬʠʩʥʦʛʦ ʧʦʤʝʱʝʥʠʷ ð ʵʪʦ ʥʝ ʪʦʣʴʢʦ ʩʦʟʜʘʥʠʝ 

ʢʨʘʩʠʚʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ, ʦʬʦʨʤʣʝʥʥʦʛʦ, ʜʠʟʘʡʥʝʨʘʤʠ, ʥʦ ʠ ʦʙʝʩʧʝʯʝʥʠʝ ʢʦʤʬʦʨʪʘ ʝʛʦ 

ʩʦʪʨʫʜʥʠʢʦʚ ʠ ʧʦʩʝʪʠʪʝʣʝʡ. 

ʉʫʱʝʩʪʚʫʝʪ ʪʨʠ ʪʠʧʘ ʨʘʩʩʪʘʥʦʚʢʠ ʤʝʙʝʣʠ ʜʣʷ ʦʬʠʩʘ: 

1) Open Space ð ʙʦʣʴʰʦʝ ʦʪʢʨʳʪʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ, ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʢʦʪʦʨʦʛʦ ʨʘʩʩʪʘʚʣʷʝʪʩʷ 

ʚʩʷ ʦʬʠʩʥʘʷ ʤʝʙʝʣʴ ʜʣʷ ʩʦʪʨʫʜʥʠʢʦʚ; 

2) ʤʠʥʠ-ʢʘʙʠʥʝʪʳ ð ʚʩʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ʦʬʠʩʘ ʨʘʟʙʠʚʘʝʪʩʷ ʥʘ ʦʪʜʝʣʴʥʳʝ ʢʘʙʠʥʝʪʳ ʩ 

ʧʦʤʦʱʴʶ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʦʙʠʣʴʥʳʭ ʦʬʠʩʥʳʭ ʧʝʨʝʛʦʨʦʜʦʢ; 

3) ʩʤʝʰʘʥʥʳʡ, ʠʣʠ ʢʣʘʩʩʠʯʝʩʢʠʡ, ʪʠʧ ð ʨʘʟʙʠʝʥʠʝ ʧʨʦʩʪʨʘʥʩʪʚʘ ʥʘ ʢʘʙʠʥʝʪʳ ʜʣʷ 

ʥʝʩʢʦʣʴʢʠʭ ʩʦʪʨʫʜʥʠʢʦʚ. 

ʊʝʭʥʦʣʦʛʠʷ Open Space ʧʨʠʰʣʘ ʢ ʥʘʤ ʩ ɿʘʧʘʜʘ. ʊʘʢʦʡ ʤʝʪʦʜ ʧʨʝʜʧʦʣʘʛʘʝʪ ʦʪʩʫʪʩʪʚʠʝ 

ʩʪʝʥ, ʧʝʨʝʛʦʨʦʜʦʢ. ɺʩʷ ʦʬʠʩʥʘʷ ʤʝʙʝʣʴ ʚʳʜʝʨʞʠʚʘʝʪʩʷ ʚ ʝʜʠʥʦʤ ʩʪʠʣʝ (ʨʘʙʦʯʠʝ ʩʪʦʣʳ, 

ʩʪʫʣʴʷ, ʦʬʠʩʥʳʝ ʢʨʝʩʣʘ, ʪʫʤʙʳ, ʨʘʟʣʠʯʥʳʝ ʧʨʠʩʪʘʚʢʠ) ʠ ʜʣʷ ʨʫʢʦʚʦʜʩʪʚʘ, ʠ ʜʣʷ ʧʦʜʯʠʥʝʥ-

ʥʳʭ. ʂʘʢ ʧʨʘʚʠʣʦ, ʦʪʜʝʣʴʥʳʡ ʢʘʙʠʥʝʪ ʠʤʝʝʪ ʪʦʣʴʢʦ ʛʝʥʝʨʘʣʴʥʳʡ ʜʠʨʝʢʪʦʨ. 

ʆʬʠʩʥʳʝ ʩʪʦʣʳ ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʚ ʨʷʜʳ. ʇʦʣʫʯʘʝʪʩʷ, ʯʪʦ ʩʦʪʨʫʜʥʠʢʠ ʩʠʜʷʪ ʣʠʮʦʤ ʜʨʫʛ 

ʢ ʜʨʫʛʫ, ʘ ʤʝʞʜʫ ʥʠʤʠ ð ʧʨʦʭʦʜ. ɺʩʝ ʧʦʤʝʱʝʥʠʝ, ʪʘʢʠʤ- ʦʙʨʘʟʦʤ, ʜʝʣʠʪʩʷ ʥʘ, ʧʨʦʭʦʜʳ ʠ 

ʨʷʜʳ ʚʜʦʣʴ , ʠʣʠ ʧʦʧʝʨʝʢ. ʀʥʦʛʜʘ ʠʩʧʦʣʴʟʫʶʪʩʷ ʙʦʣʝʝ ʩʣʦʞʥʳʝ ʩʭʝʤʳ (ʨʘʩʩʪʘʥʦʚʢʘ 

ʦʬʠʩʥʦʡ ʤʝʙʝʣʠ ʙʫʢʚʦʡ çɻè, çʇè ʠʣʠ- ʜʨ.). 

ʐʢʘʬʳ ʠ ʩʪʝʣʣʘʞʠ ʨʘʩʩʪʘʚʣʷʶʪʩʷ, ʢʘʢ ʧʨʘʚʠʣʦ, ʧʦ ʧʝʨʠʤʝʪʨʫ. ɽʩʣʠ ʚʘʰʠ ʦʬʠʩʥʳʝ 

ʩʪʦʣʳ ʥʝ ʠʤʝʶʪ ʩʧʝʮʠʘʣʴʥʳʭ ʷʯʝʝʢ ʜʣʷ ʧʨʦʚʦʜʦʚ (ʥʘʧʨʠʤʝʨ, ʢʦʤʧʴʶʪʝʨʥʳʭ), ʪʦ ʧʝʨʚʳʡ 

ʚʘʨʠʘʥʪ ʨʘʩʩʪʘʥʦʚʢʠ ʧʦʟʚʦʣʷʝʪ ʩʢʨʳʪʴ ʵʪʦʪ ʥʝʜʦʩʪʘʪʦʢ (ʫʩʪʨʘʥʠʪʴ ʥʝʵʩʪʝʪʠʯʥʦʩʪʴ), ʦʙʝ-

ʩʧʝʯʠʪʴ ʥʝʦʙʭʦʜʠʤʳʡ ʫʨʦʚʝʥʴ ʙʝʟʦʧʘʩʥʦʩʪʠ. 

ʇʩʠʭʦʣʦʛʠ ʜʦʢʘʟʘʣʠ, ʯʪʦ ʪʘʢʦʡ , ʤʝʪʦʜ ʨʘʩʩʪʘʥʦʚʢʠ ʧʦʟʚʦʣʷʝʪ çʦʙʲʝʜʠʥʠʪʴè ʢʦʣʣʝʢʪʠʚ, 

ʥʘʩʪʨʦʠʪʴ ʚʩʝʭ ʥʘ ʨʘʙʦʯʠʡ ʧʨʦʮʝʩʩ, ʧʦʜʜʝʨʞʠʚʘʝʪ ʢʦʨʧʦʨʘʪʠʚʥʳʡ ʜʫʭ, ʪ. ʝ. ʚʩʝ ʩʦʪʨʫʜʥʠʢʠ, 

ʨʘʙʦʪʥʠʢʠ ʦʬʠʩʘ ð ʢʘʢ çʦʜʥʘ ʙʦʣʴʰʘʷ ʩʝʤʴʷè. ʇʨʠ ʵʪʦʤ ʨʘʙʦʪʥʠʢʠ ʥʘʭʦʜʷʪʩʷ ʧʦʜ 

ʧʨʠʩʪʘʣʴʥʳʤ ʚʥʠʤʘʥʠʝʤ ʨʫʢʦʚʦʜʩʪʚʘ, ʯʪʦ ʥʝ ʧʦʟʚʦʣʷʝʪ ʩʠʣʴʥʦ ʦʪʚʣʝʢʘʪʴʩʷ ʦʪ ʨʘʙʦʯʝʛʦ 

ʧʨʦʮʝʩʩʘ, ʪ. ʝ. ʦʨʛʘʥʠʟʦʚʳʚʘʝʪ. 

ʄʝʪʦʜ çʤʠʥʠ-ʢʘʙʠʥʝʪʳè ʧʨʝʜʧʦʣʘʛʘʝʪ ʥʘʣʠʯʠʝ ʧʝʨʝʛʦʨʦʜʦʢ. ʆʬʠʩʥʳʝ ʧʝʨʝʛʦʨʦʜʢʠ 

ʦʯʝʥʴ ʫʜʦʙʥʳ, ʧʨʦʩʪʳ ʚ ʠʩʧʦʣʴʟʦʚʘʥʠʠ, ʤʦʙʠʣʴʥʳ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳ. ʉ ʠʭ ʧʦʤʦʱʴʶ ʤʦʞʥʦ 

ʩʦʟʜʘʪʴ ʜʣʷ ʢʘʞʜʦʛʦ ʩʦʪʨʫʜʥʠʢʘ ʩʚʦʡ ʤʘʣʝʥʴʢʠʡ ʢʘʙʠʥʝʪ, ʧʨʠ ʵʪʦʤ ʦʥʠ ʥʝ ʦʪʥʠʤʘʶʪ 

ʜʨʘʛʦʮʝʥʥʳʝ ʢʚʘʜʨʘʪʥʳʝ ʤʝʪʨʳ, ʪʘʢ ʢʘʢ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʪʦʥʢʠʝ ʤʦʙʠʣʴʥʳʝ ʩʪʝʥʢʠ. 



 

 

ʋʜʦʙʩʪʚʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʵʪʦʛʦ ʤʝʪʦʜʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʤʦʞʥʦ ʩʦʟʜʘʪʴ ʣʶʙʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʢʘʙʠʥʝʪʦʚ, ʨʘʟʜʝʣʠʪʴ ʧʨʦʩʪʨʘʥʩʪʚʦ ʜʘʞʝ ʥʝʙʦʣʴʰʦʡ ʧʣʦʱʘʜʠ ʠʣʠ ʥʝʧʨʘʚʠʣʴ-

ʥʦʡ ʬʦʨʤʳ. ʄʠʥʠ-ʢʘʙʠʥʝʪʳ ʧʦʟʚʦʣʷʶʪ ʥʘʩʪʨʦʠʪʴ ʩʦʪʨʫʜʥʠʢʦʚ ʥʘ ʨʘʙʦʯʠʡ ʧʨʦʮʝʩʩ, ʥʝ 

ʦʪʚʣʝʢʘʪʴʩʷ ʦʪ ʨʘʙʦʪʳ. ʕʪʦ ʫʜʦʙʥʦ ʜʣʷ ʪʝʭ ʩʬʝʨ, ʛʜʝ ʪʨʝʙʫʝʪʩʷ ʥʝ ʢʦʣʣʝʢʪʠʚʥʦʝ ʤʳʰʣʝʥʠʝ, 

ʘ ʣʠʯʥʳʡ ʥʘʩʪʨʦʡ (ʥʘʧʨʠʤʝʨ, ʚʳʢʣʘʜʢʠ, ʨʘʩʯʝʪʳ). ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʠʟʙʝʞʘʪʴ ʜʝʟʦʨʛʘʥʠʟʘʮʠʠ 

ʨʘʙʦʯʝʛʦ ʧʨʦʮʝʩʩʘ, ʨʫʢʦʚʦʜʩʪʚʦʤ ʥʝʨʝʜʢʦ ʚʳʙʠʨʘʶʪʩʷ ʥʘʧʦʣʦʚʠʥʫ ʩʪʝʢʣʷʥʥʳʝ ʤʦʙʠʣʴʥʳʝ 

ʧʝʨʝʛʦʨʦʜʢʠ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʦʭʨʘʥʷʝʪʩʷ ʣʠʯʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ʢʘʞʜʦʛʦ ʩʦʪʨʫʜʥʠʢʘ ʠ 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʢʦʥʪʨʦʣʴ ʨʘʩʭʦʜʦʚʘʥʠʷ ʚʨʝʤʝʥʠ ʩʦʪʨʫʜʥʠʢʘʤʠ (ʟʘ ʜʠʩʮʠʧʣʠʥʦʡ ð ʝʩʣʠ 

ʵʪʦ. ʪʨʝʙʫʝʪʩʷ). ʄʦʙʠʣʴʥʳʤʠ ʧʝʨʝʛʦʨʦʜʢʘʤʠ ʦʛʦʨʘʞʠʚʘʶʪʩʷ ʢʘʙʠʥʝʪʳ ʜʣʷ ʶʨʠʩʪʦʚ, 

ʬʠʥʘʥʩʠʩʪʦʚ, ʧʨʦʛʨʘʤʤʠʩʪʦʚ ʠ ʪ. ʜ. 

ʉʤʝʰʘʥʥʳʡ ʢʣʘʩʩʠʯʝʩʢʠʡ ʤʝʪʦʜ ʨʘʩʩʪʘʥʦʚʢʠ ʤʝʙʝʣʠ ʜʣʷ ʦʬʠʩʘ ʧʦʟʚʦʣʷʝʪ ʨʘʟʜʝʣʠʪʴ 

ʨʘʙʦʯʝʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ʥʘ ʢʘʙʠʥʝʪʳ ʣʶʙʦʛʦ ʨʘʟʤʝʨʘ. ʂʘʢ ʧʨʘʚʠʣʦ, ʪʘʢʦʡ ʤʝʪʦʜ ʠʩʧʦʣʴʟʫʝʪʩʷ 

ʜʣʷ ʦʨʛʘʥʠʟʘʮʠʠ ʨʘʙʦʪʳ ʚʥʫʪʨʠ ʦʪʜʝʣʦʚ ʬʠʨʤʳ. 

ɺ ʪʘʢʦʤ ʢʘʙʠʥʝʪʝ ʤʦʛʫʪ ʥʘʭʦʜʠʪʴʩʷ ʦʪ ʜʚʫʭ ʠ ʙʦʣʝʝ ʯʝʣʦʚʝʢ. ɺʦʟʤʦʞʥʳʝ ʢʦʤʙʠʥʘʮʠʠ 

ʨʘʩʩʪʘʥʦʚʢʠ ʤʝʙʝʣʠ, ʚʥʫʪʨʠ ʢʘʞʜʦʛʦ ʦʪʜʝʣʘ, ʧʨʦʠʟʚʦʜʷʪʩʷ ʩ ʫʯʝʪʦʤ, ʧʦʪʨʝʙʥʦʩʪʝʡ 

ʧʝʨʩʦʥʘʣʘ, ʢʦʤʫ ʢʘʢ ʫʜʦʙʥʝʝ, ʪ. ʝ. , ʵʪʦ ʤʦʞʝʪ ʙʳʪʴ ʠ ʩʜʚʦʝʥʥʳʡ ʨʘʙʦʯʠʡ ʩʪʦʣ, ʢʦʛʜʘ 

ʩʦʪʨʫʜʥʠʢʠ ʩʠʜʷʪ ʜʨʫʛ ʥʘʧʨʦʪʠʚ ʜʨʫʛʘ, ʠ ʩʪʦʣʳ. ʚ, ʨʷʜ. ʂʣʘʩʩʠʯʝʩʢʠʡ ʤʝʪʦʜ , ʨʘʩʩʪʘʥʦʚʢʠ 

ʦʬʠʩʥʦʡ ʤʝʙʝʣʠ. ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʩʦʟʜʘʪʴ ʚ ʢʘʞʜʦʤ ʢʘʙʠʥʝʪʝ ʩʚʦʡ ʠʥʜʠʚʠʜʫʘʣʴʥʳʡ 

ʠʥʪʝʨʴʝʨ ʩ ʫʯʝʪʦʤ. ʧʨʝʜʧʦʯʪʝʥʠʡ, ʩʦʪʨʫʜʥʠʢʦʚ. 

ʈʘʟʜʝʣʝʥʠʝ ʣʶʜʝʡ ʧʦ ʩʬʝʨʝ- ʜʝʷʪʝʣʴʥʦʩʪʠ- ʥʘʩʪʨʘʠʚʘʝʪ ʥʘ ʨʘʙʦʯʠʡ ʧʨʦʮʝʩʩ, 

ʦʨʛʘʥʠʟʦʚʳʚʘʝʪ. ʂ ʪʦʤʫ ʞʝ, ʪʘʢ ʩʦʪʨʫʜʥʠʢʠ, ʤʦʛʫʪ ʧʦʤʦʛʘʪʴ ʜʨʫʛ ʜʨʫʛʫ, . ʢʦʛʜʘ ʵʪʦ . 

ʥʝʦʙʭʦʜʠʤʦ. 

ɺʳʙʠʨʘʷ ʤʝʪʦʜ ʨʘʩʩʪʘʥʦʚʢʠ ʦʬʠʩʥʦʡ ʤʝʙʝʣʠ, ʥʝʣʴʟʷ ʟʘʙʳʚʘʪʴ ʦ ʪʦʤ, ʯʪʦ ʚ ʧʝʨʚʫʶ 

ʦʯʝʨʝʜʴ ʥʝʦʙʭʦʜʠʤʦ ʩʦʟʜʘʚʘʪʴ ʪʘʢʠʝ ʫʩʣʦʚʠʷ- ʜʣʷ ʨʘʙʦʪʳ ʩʦʪʨʫʜʥʠʢʦʚ, ʢʘʢʠʝ ʙʫʜʫʪ ʫʜʦʙʥʳ 

ʜʣʷ ʥʠʭ. ʅʝʚʝʨʥʦ ʧʦʜʦʙʨʘʥʥʳʡ ʤʝʪʦʜ ʦʨʛʘʥʠʟʘʮʠʠ ʨʘʙʦʯʝʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ 

ʢ ʢʦʥʬʣʠʢʪʘʤ, ʩʥʠʞʝʥʠʶ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʪʨʫʜʘ. 

ʄʦʜʝʨʥʠʟʘʮʠʷ ʢʦʤʧʴʶʪʝʨʘ (ʘʧʛʨʝʡʜ; upgrade) ð ʟʘʤʝʥʘ ʦʪʜʝʣʴʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ 

ʢʦʤʧʴʶʪʝʨʘ ʥʘ ʙʦʣʝʝ ʩʦʚʝʨʰʝʥʥʳʝ ʠʣʠ ʤʦʱʥʳʝ. ʉʦʚʨʝʤʝʥʥʳʝ ʇʂ ʧʦʩʪʨʦʝʥʳ ʧʦ 

ʤʦʜʫʣʴʥʦʡ ʩʠʩʪʝʤʝ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʧʨʦʚʦʜʠʪʴ ʤʦʜʝʨʥʠʟʘʮʠʶ ʠ ʧʦʣʫʯʘʪʴ ʙʦʣʝʝ ʤʦʱʥʳʡ 

ʢʦʤʧʴʶʪʝʨ, ʩʦʭʨʘʥʷʷ ʠʥʚʝʩʪʠʮʠʠ. 

ʆʩʥʦʚʥʳʤʠ ʩʧʦʩʦʙʘʤʠ ʤʦʜʝʨʥʠʟʘʮʠʠ ʇʂ ʷʚʣʷʶʪʩʷ: 

ƴ ʫʚʝʣʠʯʝʥʠʝ ʦʙʲʝʤʘ ʦʧʝʨʘʪʠʚʥʦʡ ʧʘʤʷʪʠ ð ʥʘ ʤʘʪʝʨʠʥʩʢʠʭ ʧʣʘʪʘʭ ʩʦʚʨʝʤʝʥʥʳʭ ʇʂ 

ʦʙʳʯʥʦ ʧʨʝʜʫʩʤʦʪʨʝʥʦ ʥʝʩʢʦʣʴʢʦ ʨʘʟʲʝʤʦʚ ʧʦʜ ʤʦʜʫʣʠ ʧʘʤʷʪʠ. ʂʘʢ ʧʨʘʚʠʣʦ, ʥʘ ʩʘʡʪʝ 

ʧʨʦʠʟʚʦʜʠʪʝʣʷ ʚʩʝʛʜʘ ʤʦʞʥʦ ʫʪʦʯʥʠʪʴ ʤʘʢʩʠʤʘʣʴʥʳʡ ʧʦʜʜʝʨʞʠʚʘʝʤʳʡ ʦʙʲʝʤ ʦʧʝʨʘ-

ʪʠʚʥʦʡ ʧʘʤʷʪʠ ʠ ʯʘʩʪʦʪʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ. ɽʩʣʠ ʚ ʢʦʤʧʴʶʪʝʨʝ ʥʝ ʭʚʘʪʘʝʪ ʦʧʝʨʘʪʠʚʥʦʡ 

ʧʘʤʷʪʠ, ʪʦ ʠʤʝʝʪ ʩʤʳʩʣ ʧʨʠʦʙʨʝʩʪʠ ʤʦʜʫʣʠ ʙʦʣʴʰʝʛʦ ʦʙʲʝʤʘ ʠʣʠ ʩ ʙʦʣʝʝ ʚʳʩʦʢʠʤʠ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ; 

ƴ ʫʚʝʣʠʯʝʥʠʝ ʦʙʲʝʤʘ ʞʝʩʪʢʦʛʦ ʜʠʩʢʘ ð ʞʝʩʪʢʠʡ ʜʠʩʢ ʇʂ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʲʝʤʥʦʝ 

ʫʩʪʨʦʡʩʪʚʦ, ʢʨʝʧʷʱʝʝʩʷ ʚʥʫʪʨʠ ʩʠʩʪʝʤʥʦʛʦ ʙʣʦʢʘ ʠ ʧʦʜʢʣʶʯʝʥʥʦʝ ʢ ʤʘʪʝʨʠʥʩʢʦʡ ʧʣʘʪʝ 

ʯʝʨʝʟ ʩʪʘʥʜʘʨʪʥʳʡ ʠʥʪʝʨʬʝʡʩ (ʦʙʳʯʥʦ IDE ʠʣʠ SATA). ʂʘʢ ʧʨʘʚʠʣʦ, ʢ ʤʘʪʝʨʠʥʩʢʦʡ 

ʧʣʘʪʝ ʤʦʞʥʦ ʧʦʜʢʣʶʯʠʪʴ ʥʝʩʢʦʣʴʢʦ ʞʝʩʪʢʠʭ ʜʠʩʢʦʚ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʫʚʝʣʠʯʠʪʴ ʦʙʲʝʤ 

ʧʘʤʷʪʠ ʜʣʷ ʭʨʘʥʝʥʠʷ ʜʘʥʥʳʭ. ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʛʦʜ ʟʘ ʛʦʜʦʤ ʧʨʦʠʟʚʦʜʠʪʝʣʠ ʞʝʩʪʢʠʭ 

ʜʠʩʢʦʚ ʫʚʝʣʠʯʠʚʘʶʪ ʩʢʦʨʦʩʪʴ ʠʭ ʨʘʙʦʪʳ, ʧʦʵʪʦʤʫ, ʢʫʧʠʚ ʥʦʚʳʡ ʞʝʩʪʢʠʡ ʜʠʩʢ, ʚʳ, ʢʘʢ 

ʧʨʘʚʠʣʦ, ʥʝ ʪʦʣʴʢʦ ʧʦʣʫʯʠʪʝ ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ ʦʙʲʝʤ ʜʣʷ ʭʨʘʥʝʥʠʷ ʜʘʥʥʳʭ, ʥʦ ʠ 

ʫʚʝʣʠʯʠʪʝ ʩʢʦʨʦʩʪʴ ʜʦʩʪʫʧʘ ʢ ʬʘʡʣʘʤ. ʆʪʜʝʣʴʥʦ ʩʪʦʠʪ ʦʪʤʝʪʠʪʴ ʚʦʟʤʦʞʥʦʩʪʴ 

ʦʨʛʘʥʠʟʘʮʠʠ RAID-ʤʘʩʩʠʚʦʚ ʥʘ ʩʦʚʨʝʤʝʥʥʳʭ ʤʘʪʝʨʠʥʩʢʠʭ ʧʣʘʪʘʭ; 

ƴ ʟʘʤʝʥʘ ʚʠʜʝʦʢʘʨʪʳ ð ʚʠʜʝʦʢʘʨʪʘ (ʛʨʘʬʠʯʝʩʢʠʡ ʘʜʘʧʪʝʨ) ʧʦʟʚʦʣʷʝʪ ʜʦʩʪʠʯʴ ʙʦʣʝʝ 

ʚʳʩʦʢʦʡ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʚ ʠʛʨʘʭ ʠ ʛʨʘʬʠʯʝʩʢʠʭ ʧʨʠʣʦʞʝʥʠʷʭ. ɽʩʣʠ ʚʘʤ ʥʫʞʥʦ 

ʚʳʞʘʪʴ ʤʘʢʩʠʤʫʤ ʠʟ ʚʘʰʝʛʦ ʢʦʤʧʴʶʪʝʨʘ, ʤʦʞʥʦ ʜʘʞʝ ʫʩʪʘʥʦʚʠʪʴ ʥʝʩʢʦʣʴʢʦ ʚʠʜʝʦʢʘʨʪ 



 

 

ʠ ʥʘʩʪʨʦʠʪʴ ʠʭ ʧʘʨʘʣʣʝʣʴʥʫʶ ʨʘʙʦʪʫ; 

ƴ ʤʦʜʝʨʥʠʟʘʮʠʷ ʧʨʦʮʝʩʩʦʨʘ ð ʩʘʤʳʡ ʧʨʦʩʪʦʡ ʠ ʦʯʝʚʠʜʥʳʡ ʩʧʦʩʦʙ ʫʚʝʣʠʯʝʥʠʷ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʇʂ; 

ƴ ʤʦʜʝʨʥʠʟʘʮʠʷ ʧʨʦʛʨʘʤʤʥʦʡ ʯʘʩʪʠ. ʏʘʩʪʦ ʤʦʞʥʦ ʧʦʚʳʩʠʪʴ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʇʂ 

ʧʫʪʝʤ ʦʙʥʦʚʣʝʥʠʷ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ. ʅʘʧʨʠʤʝʨ, ʫʩʪʘʥʦʚʠʚ SP1 ʥʘ Windows 

Vista, ʤʦʞʥʦ ʟʥʘʯʠʪʝʣʴʥʦ ʫʚʝʣʠʯʠʪʴ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʢʦʤʧʴʶʪʝʨʘ ʙʝʟ ʥʝʦʙʭʦ-

ʜʠʤʦʩʪʠ ʧʦʢʫʧʢʠ ʦʙʦʨʫʜʦʚʘʥʠʷ. 

ʎʝʣʴ ʨʘʙʦʪʳ ð ʥʘʫʯʠʪʩʷ ʨʘʩʧʦʣʘʛʘʪʴ ʵʣʝʤʝʥʪʳ ʢʦʤʧʴʶʪʝʨʥʦʡ ʩʠʩʪʝʤʳ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ 

ʩ ʥʘʟʥʘʯʝʥʠʝʤ ʨʘʙʦʯʝʛʦ ʤʝʩʪʘ, ʧʨʦʚʦʜʠʪʴ ʦʙʩʣʫʞʠʚʘʥʠʝ ʩʠʩʪʝʤʳ. 

ʍʆɼ ɺʓʇʆʃʅɽʅʀʗ ʈɸɹʆʊʓ 

ɺʳʧʦʣʥʠʪʝ ʟʘʜʘʥʠʷ ʧʦ ʚʘʨʠʘʥʪʘʤ. 
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1. ɺ ʪʝʪʨʘʜʠ ʥʘʨʠʩʫʡʪʝ ʩʭʝʤʳ ʨʘʩʧʦʣʦʞʝʥʠʷ ʵʣʝʤʝʥʪʦʚ ʢʦʤʧʴʶʪʝʨʥʦʡ ʩʠʩʪʝʤʳ (ʩʤ. 

ʧʨʠʣ. 2) ʜʣʷ ʨʘʙʦʯʝʛʦ ʤʝʩʪʘ ʤʝʥʝʜʞʝʨʘ ʠ ʨʝʜʘʢʪʦʨʘ. ʆʪʤʝʪʴʪʝ ʥʘ ʩʭʝʤʝ ʨʘʟʤʝʨʳ ʩʪʦʣʘ. 

ɿʘʧʦʣʥʠʪʝ ʪʘʙʣ. 10.1. ɺ ʷʯʝʡʢʫ çʇʨʦʬʝʩʩʠʷ 1è ʥʘʧʠʰʠʪʝ çʤʝʥʝʜʞʝʨè, çʇʨʦʬʝʩʩʠʷ 2è ð 

çʨʝʜʘʢʪʦʨè. ɺ ʢʘʞʜʦʤ ʩʪʦʣʙʮʝ ʥʘ ʧʝʨʝʩʝʯʝʥʠʠ ʩ ʦʧʨʝʜʝʣʝʥʥʳʤ ʵʪʘʧʦʤ ʨʘʙʦʪʳ ʫʢʘʞʠʪʝ 

ʪʝʭʥʠʯʝʩʢʠʝ ʩʨʝʜʩʪʚʘ, ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʜʘʥʥʦʛʦ ʚʠʜʘ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʩʦʛʣʘʩʥʦ ʫʢʘʟʘʥʥʦʡ 

ʧʨʦʬʝʩʩʠʠ. ɺ ʯʝʤ ʩʦʩʪʦʷʪ ʦʪʣʠʯʠʷ ʧʦʣʫʯʠʚʰʠʭʩʷ ʨʘʙʦʯʠʭ ʤʝʩʪ? 

ʇʨʦʜʫʤʘʡʪʝ ʨʘʩʩʪʘʥʦʚʢʫ ʤʝʙʝʣʠ ʜʣʷ ʤʝʥʝʜʞʝʨʦʚ ʚ ʩʪʠʣʝ Open Space. 

2. ʆʪʢʣʶʯʠʪʝ ʢʦʤʧʴʶʪʝʨʥʫʶ ʩʠʩʪʝʤʫ ʦʪ ʵʣʝʢʪʨʦʩʝʪʠ. ʆʪʩʦʝʜʠʥʠʪʝ ʧʝʨʠʬʝʨʠʡʥʳʝ 

ʫʩʪʨʦʡʩʪʚʘ ʦʪ ʩʠʩʪʝʤʥʦʛʦ ʙʣʦʢʘ. ʆʯʠʩʪʠʪʝ ʦʪ ʧʳʣʠ ʩʠʩʪʝʤʥʳʡ ʙʣʦʢ. ʉʥʠʤʠʪʝ ʢʨʳʰʢʫ 

ʩʠʩʪʝʤʥʦʛʦ ʙʣʦʢʘ ʠ ʦʯʠʩʪʠʪʝ ʦʪ ʧʳʣʠ ʚʥʫʪʨʝʥʥʠʝ ʧʦʚʝʨʭʥʦʩʪʠ ʠ ʧʨʠʚʦʜʘ. ɿʘʧʦʣʥʠʪʝ ʪʘʙʣ.ɺ 

ʩʪʦʣʙʮʝ çʇʨʝʜʚʘʨʠʪʝʣʴʥʘʷ ʧʦʜʛʦʪʦʚʢʘè ʫʢʘʞʠʪʝ ʥʝʦʙʭʦʜʠʤʳʡ ʠʥʩʪʨʫʤʝʥʪ ʜʣʷ ʦʯʠʩʪʢʠ, ʚ 

ʩʪʦʣʙʮʝ çʆʯʠʩʪʢʘè ð ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʜʝʡʩʪʚʠʡ ʧʨʠ ʯʠʩʪʢʝ. 

3. ʂʘʢ ʤʦʞʥʦ ʤʦʜʝʨʥʠʟʠʨʦʚʘʪʴ ʢʦʤʧʴʶʪʝʨʥʫʶ ʩʠʩʪʝʤʫ, ʧʨʝʜʩʪʘʚʣʝʥʥʫʶ ʚ 

ʣʘʙʦʨʘʪʦʨʠʠ? 
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1. ɺ ʪʝʪʨʘʜʠ ʥʘʨʠʩʫʡʪʝ ʩʭʝʤʳ ʨʘʩʧʦʣʦʞʝʥʠʷ ʵʣʝʤʝʥʪʦʚ ʢʦʤʧʴʶʪʝʨʥʦʡ ʩʠʩʪʝʤʳ (ʩʤ. 

ʧʨʠʣ. 2) ʜʣʷ ʨʘʙʦʯʝʛʦ ʤʝʩʪʘ ʠʥʞʝʥʝʨʘ-ʧʨʦʝʢʪʠʨʦʚʱʠʢʘ ʠ ʜʠʟʘʡʥʝʨʘ. ʆʪʤʝʪʴʪʝ ʥʘ ʩʭʝʤʝ 

ʨʘʟʤʝʨʳ ʩʪʦʣʘ. ɿʘʧʦʣʥʠʪʝ ʪʘʙʣ. 10.1. ɺ ʷʯʝʡʢʫ çʇʨʦʬʝʩʩʠʷ 1è ʥʘʧʠʰʠʪʝ çʠʥʞʝʥʝʨ-

ʧʨʦʝʢʪʠʨʦʚʱʠʢè, çʇʨʦʬʝʩʩʠʷ 2è ð çʜʠʟʘʡʥʝʨè. ɺ ʢʘʞʜʦʤ ʩʪʦʣʙʮʝ ʥʘ ʧʝʨʝʩʝʯʝʥʠʠ ʩ 

ʦʧʨʝʜʝʣʝʥʥʳʤ ʵʪʘʧʦʤ ʨʘʙʦʪʳ ʫʢʘʞʠʪʝ ʪʝʭʥʠʯʝʩʢʠʝ ʩʨʝʜʩʪʚʘ, ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʜʘʥʥʦʛʦ 

ʚʠʜʘ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʩʦʛʣʘʩʥʦ ʫʢʘʟʘʥʥʦʡ ʧʨʦʬʝʩʩʠʠ. ɺ ʯʝʤ ʩʦʩʪʦʷʪ ʦʪʣʠʯʠʷ ʧʦʣʫʯʠʚʰʠʭʩʷ 

ʨʘʙʦʯʠʭ ʤʝʩʪ? 

ʇʨʦʜʫʤʘʡʪʝ ʨʘʩʩʪʘʥʦʚʢʫ ʤʝʙʝʣʠ ʜʣʷ ʠʥʞʝʥʝʨʦʚ-ʧʨʦʝʢʪʠʨʦʚʱʠʢʦʚ ʚ ʩʪʠʣʝ çʤʠʥʠ-

ʢʘʙʠʥʝʪʳè. 

2. ʆʪʢʣʶʯʠʪʝ ʢʦʤʧʴʶʪʝʨʥʫʶ ʩʠʩʪʝʤʫ ʦʪ ʵʣʝʢʪʨʦʩʝʪʠ. ʆʪʩʦʝʜʠʥʠʪʝ ʧʝʨʠʬʝʨʠʡʥʳʝ 

ʫʩʪʨʦʡʩʪʚʘ ʦʪ ʩʠʩʪʝʤʥʦʛʦ ʙʣʦʢʘ. ʇʨʦʠʟʚʝʜʠʪʝ ʦʯʠʩʪʢʫ ʢʣʘʚʠʘʪʫʨʳ, ʤʦʥʠʪʦʨʘ ʠ 

ʤʘʥʠʧʫʣʷʪʦʨʘ çʤʳʰʴè. ɿʘʧʦʣʥʠʪʝ ʪʘʙʣ. 10.2 (ʟʘʧʦʣʥʷʪʴ ʥʝʦʙʭʦʜʠʤʦ ʪʦʣʴʢʦ ʪʝ ʩʪʨʦʢʠ, 

ʢʦʪʦʨʳʝ ʫʢʘ- 

ʟʘʥʳ ʚ ʚʘʰʝʤ ʟʘʜʘʥʠʠ). ɺ ʩʪʦʣʙʮʝ çʇʨʝʜʚʘʨʠʪʝʣʴʥʘʷ ʧʦʜʛʦʪʦʚʢʘè ʫʢʘʞʠʪʝ ʥʝʦʙʭʦʜʠʤʳʡ 

ʠʥʩʪʨʫʤʝʥʪ ʜʣʷ ʦʯʠʩʪʢʠ, ʚ ʩʪʦʣʙʮʝ çʆʯʠʩʪʢʘè ð ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʜʝʡʩʪʚʠʡ ʧʨʠ ʯʠʩʪʢʝ. 

3. ʂʘʢ ʤʦʞʥʦ ʤʦʜʝʨʥʠʟʠʨʦʚʘʪʴ ʢʦʤʧʴʶʪʝʨʥʫʶ ʩʠʩʪʝʤʫ,- ʩʦʩʪʘʚʣʝʥʥʫʶ ʚ ʣʘʙʦʨʘʪʦʨʠʠ? 



 

 

ɺʘʨʠʘʥʪ 3 

1. ɺ ʪʝʪʨʘʜʠ ʥʘʨʠʩʫʡʪʝ ʩʭʝʤʳ ʨʘʩʧʦʣʦʞʝʥʠʷ ʵʣʝʤʝʥʪʦʚ ʢʦʤʧʴʶʪʝʨʥʦʡ ʩʠʩʪʝʤʳ (ʩʤ. 

ʧʨʠʣ. 2) ʜʣʷ ʨʘʙʦʯʝʛʦ ʤʝʩʪʘ ʤʝʥʝʜʞʝʨʘ ʠ ʜʠʟʘʡʥʝʨʘ. ʆʪʤʝʪʴʪʝ ʥʘ ʩʭʝʤʝ ʨʘʟʤʝʨʳ ʩʪʦʣʘ. 

ɿʘʧʦʣʥʠʪʝ ʪʘʙʣ. 10.1. ɺ ʷʯʝʡʢʫ çʇʨʦʬʝʩʩʠʷ 1è ʥʘʧʠʰʠʪʝ çʤʝʥʝʜʞʝʨè, çʇʨʦʬʝʩʩʠʷ 2è ð 

çʜʠʟʘʡʥʝʨè. ɺ ʢʘʞʜʦʤ ʩʪʦʣʙʮʝ ʥʘ ʧʝʨʝʩʝʯʝʥʠʠ ʩ ʦʧʨʝʜʝʣʝʥʥʳʤ ʵʪʘʧʦʤ ʨʘʙʦʪʳ ʫʢʘʞʠʪʝ 

ʪʝʭʥʠʯʝʩʢʠʝ ʩʨʝʜʩʪʚʘ, ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʜʘʥʥʦʛʦ ʚʠʜʘ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʩʦʛʣʘʩʥʦ ʫʢʘʟʘʥʥʦʡ 

ʧʨʦʬʝʩʩʠʠ. ɺ ʯʝʤ ʩʦʩʪʦʷʪ ʦʪʣʠʯʠʷ ʧʦʣʫʯʠʚʰʠʭʩʷ ʨʘʙʦʯʠʭ ʤʝʩʪ? 

ʇʨʦʜʫʤʘʡʪʝ ʨʘʩʩʪʘʥʦʚʢʫ ʤʝʙʝʣʠ ʜʣʷ ʜʠʟʘʡʥʝʨʘ ʚ ʩʪʠʣʝ çʢʣʘʩʩʠʯʝʩʢʠʡè. 

2. ʆʪʢʣʶʯʠʪʝ ʢʦʤʧʴʶʪʝʨʥʫʶ ʩʠʩʪʝʤʫ ʦʪ ʵʣʝʢʪʨʦʩʝʪʠ. ʆʪʩʦʝʜʠʥʠʪʝ ʧʝʨʠʬʝʨʠʡʥʳʝ 

ʫʩʪʨʦʡʩʪʚʘ ʦʪ ʩʠʩʪʝʤʥʦʛʦ ʙʣʦʢʘ. ʇʨʦʠʟʚʝʜʠʪʝ ʦʯʠʩʪʢʫ ʢʣʘʚʠʘʪʫʨʳ, ʦʧʪʠʯʝʩʢʠʭ ʧʨʠʚʦʜʦʚ ʠ 

ʩʢʘʥʝʨʘ. ɿʘʧʦʣʥʠʪʝ ʪʘʙʣ. 10.2 (ʟʘʧʦʣʥʷʪʴ ʥʝʦʙʭʦʜʠʤʦ ʪʦʣʴʢʦ ʪʝ ʩʪʨʦʢʠ, ʢʦʪʦʨʳʝ ʫʢʘʟʘʥʳ ʚ 

ʚʘʰʝʤ ʟʘʜʘʥʠʠ). ɺ ʩʪʦʣʙʮʝ çʇʨʝʜʚʘʨʠʪʝʣʴʥʘʷ ʧʦʜʛʦʪʦʚʢʘè ʫʢʘʞʠʪʝ ʥʝʦʙʭʦʜʠʤʳʡ 

ʠʥʩʪʨʫʤʝʥʪ ʜʣʷ ʦʯʠʩʪʢʠ, ʚ ʩʪʦʣʙʮʝ çʆʯʠʩʪʢʘè ð ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʜʝʡʩʪʚʠʡ ʧʨʠ ʯʠʩʪʢʝ. 

3. ʂʘʢ ʤʦʞʥʦ ʤʦʜʝʨʥʠʟʠʨʦʚʘʪʴ ʢʦʤʧʴʶʪʝʨʥʫʶ ʩʠʩʪʝʤʫ, ʧʨʝʜʩʪʘʚʣʝʥʥʫʶ ʚ 

ʣʘʙʦʨʘʪʦʨʠʠ? 
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1. ɺ ʪʝʪʨʘʜʠ ʥʘʨʠʩʫʡʪʝ ʩʭʝʤʳ ʨʘʩʧʦʣʦʞʝʥʠʷ ʵʣʝʤʝʥʪʦʚ ʢʦʤʧʴʶʪʝʨʥʦʡ ʩʠʩʪʝʤʳ (ʩʤ. 

ʧʨʠʣ. 2) ʜʣʷ ʨʘʙʦʯʝʛʦ ʤʝʩʪʘ ʠʥʞʝʥʝʨʘ-ʧʨʦʝʢʪʠʨʦʚʱʠʢʘ ʠ ʨʝʜʘʢʪʦʨʘ. ʆʪʤʝʪʴʪʝ ʥʘ ʩʭʝʤʝ 

ʨʘʟʤʝʨʳ ʩʪʦʣʘ. ɿʘʧʦʣʥʠʪʝ ʪʘʙʣ. 10.1. ɺ ʷʯʝʡʢʫ çʇʨʦʬʝʩʩʠʷ 1è ʥʘʧʠʰʠʪʝ çʠʥʞʝʥʝʨ-

ʧʨʦʝʢʪʠʨʦʚʱʠʢè, çʇʨʦʬʝʩʩʠʷ 2è ð çʨʝʜʘʢʪʦʨè. ɺ ʢʘʞʜʦʤ ʩʪʦʣʙʮʝ ʥʘ ʧʝʨʝʩʝʯʝʥʠʠ ʩ 

ʦʧʨʝʜʝʣʝʥʥʳʤ ʵʪʘʧʦʤ ʨʘʙʦʪʳ ʫʢʘʞʠʪʝ ʪʝʭʥʠʯʝʩʢʠʝ ' ʩʨʝʜʩʪʚʘ, ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʜʘʥʥʦʛʦ 

ʚʠʜʘ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʩʦʛʣʘʩʥʦ ʫʢʘʟʘʥʥʦʡ ʧʨʦʬʝʩʩʠʠ. ɺ ʯʝʤ ʩʦʩʪʦʷʪ ʦʪʣʠʯʠʷ ʧʦʣʫʯʠʚʰʠʭʩʷ 

ʨʘʙʦʯʠʭ ʤʝʩʪ? 

ʇʨʦʜʫʤʘʡʪʝ, ʚ ʢʘʢʦʤ ʩʪʠʣʝ ʣʫʯʰʝ ʨʘʩʩʪʘʚʠʪʴ ʤʝʙʝʣʴ ʜʣʷ ʨʝʜʘʢʪʦʨʦʚ. 

2. ʆʪʢʣʶʯʠʪʝ ʢʦʤʧʴʶʪʝʨʥʫʶ ʩʠʩʪʝʤʫ ʦʪ ʵʣʝʢʪʨʦʩʝʪʠ. ʆʪʩʦʝʜʠʥʠʪʝ ʧʝʨʠʬʝʨʠʡʥʳʝ 

ʫʩʪʨʦʡʩʪʚʘ ʦʪ ʩʠʩʪʝʤʥʦʛʦ ʙʣʦʢʘ. ʇʨʦʠʟʚʝʜʠʪʝ ʦʯʠʩʪʢʫ ʧʨʠʥʪʝʨʘ, ʤʦʥʠʪʦʨʘ ʠ ʢʣʘʚʠʘʪʫʨʳ. 

ɿʘʧʦʣʥʠʪʝ ʪʘʙʣ. 10.2 (ʟʘʧʦʣʥʷʪʴ ʥʝʦʙʭʦʜʠʤʦ ʪʦʣʴʢʦ ʪʝ ʩʪʨʦʢʠ, ʢʦʪʦʨʳʝ ʫʢʘʟʘʥʳ ʚ ʚʘʰʝʤ 

ʟʘʜʘʥʠʠ). ɺ ʩʪʦʣʙʮʝ çʇʨʝʜʚʘʨʠʪʝʣʴʥʘʷ ʧʦʜʛʦʪʦʚʢʘè ʫʢʘʞʠʪʝ ʥʝʦʙʭʦʜʠʤʳʡ ʠʥʩʪʨʫʤʝʥʪ ʜʣʷ 

ʦʯʠʩʪʢʠ, ʚ ʩʪʦʣʙʮʝ çʆʯʠʩʪʢʘè ð ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʜʝʡʩʪʚʠʡ ʧʨʠ ʯʠʩʪʢʝ. 

3. ʂʘʢ ʤʦʞʥʦ ʤʦʜʝʨʥʠʟʠʨʦʚʘʪʴ ʢʦʤʧʴʶʪʝʨʥʫ ʁʩʠʩʪʝʤʫ ʧʨʝʜʩʪʘʚʣʝʥʥʫʶ ʚ ʣʘʙʦʨʘʪʦʨʠʠ? 
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1. ɺ ʪʝʪʨʘʜʠ ʥʘʨʠʩʫʡʪʝ ʩʭʝʤʳ ʨʘʩʧʦʣʦʞʝʥʠʷ ʵʣʝʤʝʥʪʦʚ ʢʦʤʧʴʶʪʝʨʥʦʡ ʩʠʩʪʝʤʳ (ʩʤ. 

ʧʨʠʣ. 2) ʜʣʷ ʨʘʙʦʯʝʛʦ ʤʝʩʪʘ ʤʝʥʝʜʞʝʨʘ ʠ ʠʥʞʝʥʝʨʘ-ʧʨʦʝʢʪʠʨʦʚʱʠʢʘ. ʆʪʤʝʪʴʪʝ ʥʘ ʩʭʝʤʝ 

ʨʘʟʤʝʨʳ ʩʪʦʣʘ. ɿʘʧʦʣʥʠʪʝ ʪʘʙʣ. 10.1. ɺ ʷʯʝʡʢʫ çʇʨʦʬʝʩʩʠʷ 1è ʥʘʧʠʰʠʪʝ çʤʝʥʝʜʞʝʨè, 

çʇʨʦʬʝʩʩʠʷ 2è ð çʠʥʞʝʥʝʨ-ʧʨʦʝʢʪʠʨʦʚʱʠʢè. ɺ ʢʘʞʜʦʤ ʩʪʦʣʙʮʝ ʥʘ ʧʝʨʝʩʝʯʝʥʠʠ ʩ 

ʦʧʨʝʜʝʣʝʥʥʳʤ ʵʪʘʧʦʤ ʨʘʙʦʪʳ ʫʢʘʞʠʪʝ ʪʝʭʥʠʯʝʩʢʠʝ ʩʨʝʜʩʪʚʘ, ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʜʘʥʥʦʛʦ 

ʚʠʜʘ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʩʦʛʣʘʩʥʦ ʫʢʘʟʘʥʥʦʡ ʧʨʦʬʝʩʩʠʠ. ɺ ʯʝʤ ʩʦʩʪʦʷʪ ʦʪʣʠʯʠʷ ʧʦʣʫʯʠʚʰʠʭʩʷ 

ʨʘʙʦʯʠʭ ʤʝʩʪ? 

ʇʨʦʜʫʤʘʡʪʝ, ʚ ʢʘʢʦʤ ʩʪʠʣʝ ʣʫʯʰʝ ʨʘʩʩʪʘʚʠʪʴ ʤʝʙʝʣʴ ʜʣʷ ʤʝʥʝʜʞʝʨʦʚ. 

2. ʆʪʢʣʶʯʠʪʝ ʢʦʤʧʴʶʪʝʨʥʫʶ ʩʠʩʪʝʤʫ ʦʪ ʵʣʝʢʪʨʦʩʝʪʠ. ʆʪʩʦʝʜʠʥʠʪʝ ʧʝʨʠʬʝʨʠʡʥʳʝ 

ʫʩʪʨʦʡʩʪʚʘ ʦʪ ʩʠʩʪʝʤʥʦʛʦ ʙʣʦʢʘ. ʆʯʠʩʪʠʪʝ ʦʪ ʧʳʣʠ ʩʠʩʪʝʤʥʳʡ ʙʣʦʢ. ʉʥʠʤʠʪʝ ʢʨʳʰʢʫ 

ʩʠʩʪʝʤʥʦʛʦ ʙʣʦʢʘ ʠ ʦʯʠʩʪʠʪʝ ʦʪ ʧʳʣʠ ʚʥʫʪʨʝʥʥʠʝ ʧʦʚʝʨʭʥʦʩʪʠ ʠ ʧʨʠʚʦʜʘ. ɿʘʧʦʣʥʠʪʝ ʪʘʙʣ. 

10.2 (ʟʘʧʦʣʥʷʪʴ ʥʝʦʙʭʦʜʠʤʦ ʪʦʣʴʢʦ ʪʝ ʩʪʨʦʢʠ, ʢʦʪʦʨʳʝ ʫʢʘʟʘʥʳ ʚ ʚʘʰʝʤ ʟʘʜʘʥʠʠ). ɺ 

ʩʪʦʣʙʮʝ çʇʨʝʜʚʘʨʠʪʝʣʴʥʘʷ ʧʦʜʛʦʪʦʚʢʘè ʫʢʘʞʠʪʝ ʥʝʦʙʭʦʜʠʤʳʡ ʠʥʩʪʨʫʤʝʥʪ ʜʣʷ ʦʯʠʩʪʢʠ, ʚ 

ʩʪʦʣʙʮʝ çʆʯʠʩʪʢʘè ð ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʜʝʡʩʪʚʠʡ ʧʨʠ ʯʠʩʪʢʝ. 

3. ʂʘʢ ʤʦʞʥʦ ʤʦʜʝʨʥʠʟʠʨʦʚʘʪʴ ʢʦʤʧʴʶʪʝʨʥʫʶ ʩʠʩʪʝʤʫ, ʧʨʝʜʩʪʘʚʣʝʥʥʫʶ ʚ 

ʣʘʙʦʨʘʪʦʨʠʠ? 



 

 

ʇʨʘʢʪʠʯʝʩʢʘʷ ʨʘʙʦʪʘ ˉ6 ʋʩʪʨʦʡʩʪʚʘ ʚʚʦʜʘ 
 

ʎʝʣʴ: ʧʦʣʫʯʝʥʠʝ ʥʘʚʳʢʦʚ ʧʦʜʢʣʶʯʝʥʠʷ ʫʩʪʨʦʡʩʪʚ ʚʚʦʜʘ ʠ ʦʩʥʦʚʥʳʭ ʩʚʝʜʝʥʠʡ ʦʙ ʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʭ. 

ɿʘʜʘʥʠʝ 1. 

ʉʦʙʣʶʜʘʷ ʪʝʭʥʠʢʫ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʦʜʢʣʶʯʠʪʴ ʜʦʩʪʫʧʥʳʝ ʫʩʪʨʦʡʩʪʚʘ ʚʚʦʜʘ ʢ ʨʘʙʦʯʝʡ 

ʕɺʄ. ɿʘʪʝʤ, ʟʘʧʫʩʪʠʪʴ ʢʦʤʧʴʶʪʝʨ ʠ ʫʙʝʜʠʪʴʩʷ ʚ ʝʛʦ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ. ɼʘʣʝʝ ʟʘʧʫʩʪʠʪʴ 

Virtual Box ʠ ʫʩʪʘʥʦʚʣʝʥʥʫʶ ʚʠʨʪʫʘʣʴʥʫʶ ʤʘʰʠʥʫ. ʀʩʧʦʣʴʟʫʷ ʧʨʦʛʨʘʤʤʫ KeyboardTest 

ʧʨʦʚʝʩʪʠ ʪʝʩʪʠʨʦʚʘʥʠʝ ʢʣʘʚʠʘʪʫʨʳ ʠ ʤʳʰʠ. ʅʝʦʙʭʦʜʠʤʦ ʧʨʦʪʝʩʪʠʨʦʚʘʪʴ ʢʘʞʜʫʶ 

ʬʫʥʢʮʠʦʥʘʣʴʥʫʶ ʢʣʘʚʠʰʫ ʧʫʪʝʤ ʠʭ ʥʘʞʘʪʠʷ (ʢʦʤʙʠʥʘʮʠʠ ʢʣʘʚʠʰ). 

  

 
ɼʘʣʝʝ ʧʨʦʚʝʩʪʠ ʪʝʩʪʠʨʦʚʘʥʠʝ ʥʘ ʢʦʨʨʝʢʪʥʫʶ ʨʘʙʦʪʫ ʤʳʰʠ ʠ ʠʥʜʠʢʘʪʦʨʦʚ 

ʢʣʘʚʠʘʪʫʨʳ. (ʩʢʨʠʥʰʦʪʳ ʚ ʦʪʯʝʪ) 

 

 
 

ɿʘʜʘʥʠʝ 2. 

ɺ ʧʨʠʣʘʛʘʝʤʦʤ ʪʝʢʩʪʦʚʦʤ ʬʘʡʣʝ ʚʳ ʥʘʡʜʝʪʝ ʠʥʬʦʨʤʘʮʠʶ ʦ ʨʘʟʣʠʯʥʳʭ ʫʩʪʨʦʡʩʪʚʘʭ 

ʚʚʦʜʘ, ʩʫʱʝʩʪʚʫʶʱʠʭ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ. ʇʨʠ ʧʦʤʦʱʠ ʵʪʦʡ ʠʥʬʦʨʤʘʮʠʠ ʠ ʨʝʩʫʨʩʦʚ ʩʝʪʠ 

ʀʥʪʝʨʥʝʪ ʩʦʩʪʘʚʠʪʴ ʧʨʝʟʝʥʪʘʮʠʶ  ʚ ʩʝʨʚʠʩʝ SWAY.com ʦ ʚʠʜʘʭ ʫʩʪʨʦʡʩʪʚ ʚʚʦʜʘ ʩ ʠʭ 

ʦʧʠʩʘʥʠʝʤ ʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ. 

ɿʘʜʘʥʠʝ 3. 

 

ʇʦʜʢʣʶʯʠʪʴ ʩʢʘʥʠʨʫʶʱʝʝ ʫʩʪʨʦʡʩʪʚʦ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʨʝʙʦʚʘʥʠʷʤʠ ʙʝʟʦʧʘʩʥʦʩʪʠ 

ʠ ʧʨʦʠʟʚʝʩʪʠ ʝʛʦ ʥʘʩʪʨʦʡʢʫ. ʇʦʣʫʯʠʪʴ ʫ ʧʨʝʧʦʜʘʚʘʪʝʣʷ ʤʘʪʝʨʠʘʣʳ ʜʣʷ ʨʘʙʦʪʳ ʩʦ ʩʢʘʥʝʨʦʤ. 

ʇʦʣʫʯʠʪʴ ʧʨʘʢʪʠʯʝʩʢʠʡ ʦʧʳʪ ʨʘʙʦʪʳ ʩʦ ʩʢʘʥʝʨʦʤ. 

 

ʆʩʥʦʚʥʳʝ ʚʠʜʳ ʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʦʙʦʨʫʜʦʚʘʥʠʷ ʟʘʢʦʥʩʧʝʢʪʠʨʦʚʘʪʴ ʚ ʪʝʪʨʘʜʴ. 

ɺʳʙʦʨ ʪʠʧʘ ʢʣʘʚʠʘʪʫʨʳ ʠ ʤʳʰʠ 

ʆʙʨʘʙʘʪʳʚʘʝʤʳʝ ʩʠʛʥʘʣʳ 

ɺʠʟʫʘʣʠʟʘʮʠ
ʷ ʢʣʘʚʠʘʪʫʨʳ 

ʇʨʦʪʝʩʪʠʨʦʚʘʥʥʳʝ 

ʢʣʘʚʠʰʠ 



 

 

ʆʬʦʨʤʣʝʥʠʝ ʨʘʙʦʪʳ 

ʆʪʯʝʪ ʜʦʣʞʝʥ ʩʦʜʝʨʞʘʪʴ: 

¶ ʥʘʠʤʝʥʦʚʘʥʠʝ ʨʘʙʦʪʳ; 

¶ ʮʝʣʴ ʨʘʙʦʪʳ; 

¶ ʟʘʜʘʥʠʝ; 

¶ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʚʳʧʦʣʥʝʥʠʷ ʨʘʙʦʪʳ (ʩʢʨʠʥʰʦʪʳ); 

¶ ʚʳʚʦʜ ʦ ʧʨʦʜʝʣʘʥʥʦʡ ʨʘʙʦʪʝ. 

 

  



 

 

ʇʨʘʢʪʠʯʝʩʢʘʷ ʨʘʙʦʪʘ ˉ:7 ʅʘʢʦʧʠʪʝʣʠ ʠʥʬʦʨʤʘʮʠʠ 
ʎʝʣʴ: ʠʟʫʯʝʥʠʝ ʩʪʨʦʝʥʠʷ ʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʥʘʢʦʧʠʪʝʣʝʡ ʠʥʬʦʨʤʘʮʠʠ. 

ɿʘʜʘʥʠʷ 

1. ʉʦʩʪʘʚʴʪʝ ʩʭʝʤʫ ʩʪʨʦʝʥʠʷ ʥʘʢʦʧʠʪʝʣʷ ʥʘ ʞʝʩʪʢʠʭ ʤʘʛʥʠʪʥʳʭ ʜʠʩʢʘʭ (ʅɾʄɼ) ʠ 

ʦʪʤʝʪʴʪʝ ʥʘ ʥʝʡ ʦʩʥʦʚʥʳʝ ʵʣʝʤʝʥʪʳ ʢʦʥʩʪʨʫʢʮʠʠ.  

 

 
2. ʈʘʟʙʝʨʠʪʝ ʥʘʢʦʧʠʪʝʣʴ ʥʘ ʛʠʙʢʠʭ ʤʘʛʥʠʪʥʳʭ ʜʠʩʢʘʭ (ʅɻʄɼ) ʠ ʩʦʩʪʘʚʴʪʝ ʚ ʪʝʪʨʘʜʠ 

ʩʭʝʤʫ ʝʛʦ ʫʩʪʨʦʡʩʪʚʘ. ɿʘʯʝʤ ʥʝʦʙʭʦʜʠʤ ʥʝʪʢʘʥʳʡ ʤʘʪʝʨʠʘʣ ʤʝʞʜʫ ʧʣʘʩʪʤʘʩʩʦʚʳʤ 



 

 

ʢʦʨʧʫʩʦʤ ʠ ʜʠʩʢʦʤ? ʈʘʩʩʢʘʞʠʪʝ ʦ ʚʠʜʘʭ ʅɻʄɼ. ʇʦ ʢʘʢʠʤ ʧʨʠʯʠʥʘʤ ʦʥʠ ʥʝ 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʩʝʛʦʜʥʷ? 

3. ʉʭʝʤʘʪʠʯʝʩʢʠ ʠʟʦʙʨʘʟʠʪʝ ʢʦʥʩʪʨʫʢʮʠʶ ʦʧʪʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʦʛʦ ʙʣʦʢʘ ʧʨʠʚʦʜʘ CD-

ROM. ʂʘʢʠʝ ʚʠʜʳ ʦʧʪʠʯʝʩʢʠʭ ʜʠʩʢʦʚ ʚʳ ʟʥʘʝʪʝ, ʯʝʤ ʦʥʠ ʦʪʣʠʯʘʶʪʩʷ? 

4. ʉ ʧʦʤʦʱʴʶ ʧʦʠʩʢʦʚʦʡ ʩʠʩʪʝʤʳ ʥʘʡʜʠʪʝ ʚ ʀʥʪʝʨʥʝʪʝ ʩʚʝʜʝʥʠʷ ʦ ʧʝʨʩʧʝʢʪʠʚʘʭ 

ʨʘʟʚʠʪʠʷ ʥʦʩʠʪʝʣʝʡ ʠʥʬʦʨʤʘʮʠʠ. ʇʦʣʫʯʝʥʥʳʝ ʩʚʝʜʝʥʠʷ ʜʦʙʘʚʴʪʝ ʚ ʵʣʝʢʪʨʦʥʥʳʡ 

ʦʪʯʝʪ. 

ʀʩʪʦʨʠʷ ʨʘʟʚʠʪʠʷ ʥʦʩʠʪʝʣʝʡ ʠʥʬʦʨʤʘʮʠʠ ʜʣʷ ʊʉʀ 

ʅʘʢʦʧʠʪʝʣʴ 

ɻʦʜ 

ʚʳʭʦʜʘ 

ʧʝʨʚʦʡ 

ʚʝʨʩʠʠ 

ɺʨʝʤʷ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʆʛʨʘʥʠʯʝʥʠʝ ʦʙʲʝʤʘ 

ʠʥʬʦʨʤʘʮʠʠ 

ʇʝʨʬʦʣʝʥʪʘ 1920-ʝ 
ʅʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʩ 

ʩʝʨʝʜʠʥʳ 1980-ʭ ʛʛ. 

 

ʇʝʨʬʦʢʘʨʪʘ 1920-ʝ 

ʅʝ ʠʩʧʦʣʴʟʫʝʪʩʷ 

ʩ ʩʝʨʝʜʠʥʳ 1980-ʭ 

ʛʛ. 

 

ʄʘʛʥʠʪʥʘʷ 

ʣʝʥʪʘ 
1952 

ʀʩʧʦʣʴʟʫʝʪʩʷ ʜʦ 

ʩʠʭ 

ʧʦʨ ʚ 

ʧʨʦʤʳʰʣʝʥʥʦʤ 

ʭʨʘʥʝʥʠʠ 

ʠʥʬʦʨʤʘʮʠʠ 

 

ɻʠʙʢʠʝ 

ʤʘʛʥʠʪ

ʥʳʝ 

ʜʠʩʢʠ 

 

8'' 1971 
ʅʝ ʠʩʧʦʣʴʟʫʶʪʩʷ 

ʩ ʢʦʥʮʘ 1980-ʭ ʛʛ. 

 

5.25'' 1975 
ʅʝ ʠʩʧʦʣʴʟʫʶʪʩʷ 

ʩ ʢʦʥʮʘ 1990-ʭ ʛʛ. 

 

3.5'' 1981 

ʆʯʝʥʴ ʨʝʜʢʦ 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʠ 

ʩʝʡʯʘʩ 

 

ɾʝʩʪʢʠʝ 

ʤʘʛʥʠʪʥʳʝ 

ʜʠʩʢʠ 

1973 ʀʩʧʦʣʴʟʫʶʪʩʷ 

 

CDR-ʜʠʩʢʠ  1988  ʀʩʧʦʣʴʟʫʶʪʩʷ  

ʌʣʝʰ-ʧʘʤʷʪʴ  1988  ʀʩʧʦʣʴʟʫʝʪʩʷ  

Mini Disc  1992  ʅʝ ʠʩʧʦʣʴʟʫʝʪʩʷ  

DVD  1996  ʀʩʧʦʣʴʟʫʝʪʩʷ  

CD-RW  1997  ʀʩʧʦʣʴʟʫʝʪʩʷ  

Blu-ray Disc  2000  ʀʩʧʦʣʴʟʫʝʪʩʷ  

SSD  2008  ʀʩʧʦʣʴʟʫʝʪʩʷ  

 

 

5. ʈʝʰʠʪʝ ʟʘʜʘʯʠ ʧʦ ʚʘʨʠʘʥʪʘʤ. ʈʝʢʦʤʝʥʜʫʝʪʩʷ ʚ ʪʘʙʣʠʯʥʦʤ ʧʨʦʮʝʩʩʦʨʝ ʩʦʩʪʘʚʠʪʴ 

ʬʦʨʤʫʣʳ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʚʳʯʠʩʣʝʥʠʡ. ʈʝʟʫʣʴʪʘʪʳ ʚʳʯʠʩʣʝʥʠʡ ʠʤʧʦʨʪʠʨʫʡʪʝ ʚ 

ʪʝʢʩʪʦʚʳʡ ʜʦʢʫʤʝʥʪ ʵʣʝʢʪʨʦʥʥʦʛʦ ʦʪʯʝʪʘ. 

  



 

 

ʃʘʙʦʨʘʪʦʨʥʘʷ ʨʘʙʦʪʘ ˉ8 ʋʩʪʨʦʡʩʪʚʘ ʦʪʦʙʨʘʞʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ 
 

ʎʝʣ:ɹ ʠʟʫʯʝʥʠʝ ʨʘʟʣʠʯʥʳʭ ʫʩʪʨʦʡʩʪʚ ʦʪʦʙʨʘʞʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ 

ɿʘʜʘʥʠʝ: ʟʘʧʦʣʥʠʪʝ ʥʝʜʦʩʪʘʶʱʠʝ ʬʨʘʛʤʝʥʪʳ ʨʘʙʦʪʳ 

 

ʂʨʘʪʢʠʝ ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʩʚʝʜʝʥʠʷ 

ʇʝʨʚʳʡ ʧʨʦʝʢʮʠʦʥʥʳʡ ʘʧʧʘʨʘʪ (ʬʦʥʘʨʴ) ʙʳʣ ʩʦʟʜʘʥ ʚ _______________ɽʛʦ ʥʘʫʯʥʦʝ 

ʦʧʠʩʘʥʠʝ ʜʘʣ ʛʦʣʣʘʥʜʩʢʠʡ ʬʠʟʠʢ ______________________ɺ ʌʠʣʘʜʝʣʴʬʠʠ ʚ 1848 ʛ. 

ʙʨʘʪʴʷʤʠ ɸʘʥʛʝʥʭʝʡʤ ʬʦʪʦʛʨʘʬʠʯʝʩʢʠʤ ʧʫʪʝʤ ʙʳʣʠ ʠʟʛʦʪʦʚʣʝʥʳ ʜʠʘʧʦʟʠʪʠʚʳ ʜʣʷ 

ʧʨʦʝʢʮʠʦʥʥʦʛʦ ʬʦʥʘʨʷ. ɺ 1858 ʛ. ʚ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʝ ʚ ʧʫʙʣʠʯʥʦʡ ʘʫʜʠʪʦʨʠʠ ʯʠʪʘʣʠʩʴ 

ʦʙʱʝʜʦʩʪʫʧʥʳʝ ʣʝʢʮʠʠ ʩ ʜʝʤʦʥʩʪʨʘʮʠʝʡ ʤʘʪʝʨʠʘʣʦʚ ʩ ʧʦʤʦʱʴʶ çɺʦʣʰʝʙʥʦʛʦ ʬʦʥʘʨʷè. 

ʉʤʝʥʷʶʱʠʝʩʷ ʢʘʜʨʳ ʚʠʜʝʦʠʟʦʙʨʘʞʝʥʠʡ ʩ ʯʘʩʪʦʪʦʡ ʙʦʣʝʝ 16 ʢʘʜʨʦʚ ʚ ʩʝʢʫʥʜʫ 

ʚʦʩʧʨʠʥʠʤʘʶʪʩʷ ʯʝʣʦʚʝʢʦʤ ʢʘʢ ʥʝʧʨʝʨʳʚʥʳʡ ʧʨʦʮʝʩʩ. 

ʈʘʟʣʠʯʘʶʪ ʩʪʘʪʠʯʝʩʢʠʝ ʠ ʜʠʥʘʤʠʯʝʩʢʠʝ ʩʨʝʜʩʪʚʘ ʧʨʦʝʢʮʠʠ. 

 

ʉʪʘʪʠʯʝʩʢʘʷ ʧʨʦʝʢʮʠʷ  

_____________________________________________________________________________

_____________________________________________________________________________

____________________________________________  

 

ʋʩʪʨʦʡʩʪʚʘ ʜʠʥʘʤʠʯʝʩʢʦʡ ʧʨʦʝʢʮʠʠ (ʢʠʥʦʧʨʦʝʢʮʠʠ) ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ  

_____________________________________________________________________________

_____________________________________________________________________________

____________________________________________ 

 

ɼʘʡʪʝ ʦʧʨʝʜʝʣʝʥʠʝ  

 

ʇʈʆɽʂʊʆʈ ï ʵʪʦ 

_____________________________________________________________________________

_____________________________________________________________________________

_____________________________________________________________________________

_________________________________ 

 

ʇʦʷʚʣʝʥʠʝ ʧʨʦʝʢʮʠʦʥʥʳʭ ʘʧʧʘʨʘʪʦʚ ʦʙʫʩʣʦʚʠʣʦ ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʢʠʥʝʤʘʪʦʛʨʘʬʘ, 

ʦʪʥʦʩʷʱʝʛʦʩʷ ʢ ʧʨʦʝʢʮʠʦʥʥʦʤʫ ʠʩʢʫʩʩʪʚʫ. 

ʉʘʤʳʤʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤʠ ʩʨʝʜʠ ʥʠʭ ʷʚʣʷʶʪʩʷ ʣʘʤʧʦʚʳʝ. ʈʘʟʣʠʯʘʶʪ 

ʛʘʣʦʛʝʥʥʳʝ, ʤʝʪʘʣʣ-ʛʘʣʠʜʥʳʝ ʠʣʠ ʢʩʝʥʦʥʦʚʳʝ ʜʫʛʦʚʠʜʥʳʝ ʣʘʤʧʳ.  

 

 

 

ɻʘʣʦʛʝʥʥʳʝ ʣʘʤʧʳ (ʩʨʦʢ ʩʣʫʞʙʳ ʠ ʷʨʢʦʩʪʴ) 

_____________________________________________________________________________

_____________________________________________________________________________

________________________________ 

 



 

 

ʄʝʪʘʣʣ-ʛʘʣʠʜʥʳʝ (ʩʨʦʢ ʩʣʫʞʙʳ ʠ ʷʨʢʦʩʪʴ) 

_____________________________________________________________________________

_____________________________________________________________________________

________________________________ 

 

ɼʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʚʝʪʦʚʦʛʦ ʧʦʪʦʢʘ ʠʩʧʦʣʴʟʫʶʪʩʷ ʧʘʨʘʙʦʣʠʯʝʩʢʠʡ ʨʝʬʣʝʢʪʦʨ ʠ 

ʢʦʣʣʠʤʘʪʦʨ (ʢʦʥʜʝʥʩʦʨ). ɺ ʠʪʦʛʝ ʥʘ ʤʦʜʫʣʷʪʦʨ ʥʘʧʨʘʚʣʷʝʪʩʷ ʧʘʨʘʣʣʝʣʴʥʳʡ ʧʫʯʦʢ ʩʚʝʪʘ. 

ʄʦʜʫʣʷʪʦʨ ʦʧʨʝʜʝʣʷʝʪ ʚʘʞʥʝʡʰʠʝ ʧʘʨʘʤʝʪʨʳ ʧʨʦʝʢʪʦʨʘ, ʪʘʢʠʝ ʢʘʢ ʨʘʟʨʝʰʘʶʱʘʷ 

ʩʧʦʩʦʙʥʦʩʪʴ, ʯʠʩʣʦ ʛʨʘʜʘʮʠʡ ʷʨʢʦʩʪʠ, ʙʳʩʪʨʦʜʝʡʩʪʚʠʝ ʠ ʜʨ. 

ʅʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤ ʤʦʜʫʣʷʪʦʨʦʤ ʜʣʷ ʧʨʦʝʢʪʦʨʦʚ ʷʚʣʷʝʪʩʷ ɾʂ-ʤʘʪʨʠʮʘ. ʇʨʠʥʮʠʧ 

ʜʝʡʩʪʚʠʷ ɾʂ-ʤʘʪʨʠʮʳ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʤʦʜʫʣʷʮʠʠ ʧʨʦʭʦʜʷʱʝʛʦ ʯʝʨʝʟ ʥʝʝ ʩʚʝʪʘ ʟʘ ʩʯʝʪ 

ʠʟʤʝʥʝʥʠʷ ʦʨʠʝʥʪʘʮʠʠ ʠʣʠ ʜʨʫʛʠʭ ʩʚʦʡʩʪʚ. 

ʍʘʨʘʢʪʝʨʥʳʝ ʨʘʟʤʝʨʳ ɾʂ-ʤʘʪʨʠʮʳ ʜʣʷ ʧʨʦʝʢʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʩʦʩʪʘʚʣʷʶʪ ʦʪ 20 ʜʦ 

150 ʤʤ ʧʦ ʜʠʘʛʦʥʘʣʠ. ʀʥʬʦʨʤʘʮʠʦʥʥʘʷ ʝʤʢʦʩʪʴ ʣʝʞʠʪ ʚ ʧʨʝʜʝʣʘʭ ʦʪ 640 ʭ 480 ʜʦ 1 280 ʭ 1 

024 ʠ ʙʦʣʝʝ ʵʣʝʤʝʥʪʦʚ ʠʟʦʙʨʘʞʝʥʠʷ. ʉʫʱʝʩʪʚʫʶʪ ʜʚʝ ʨʘʟʥʦʚʠʜʥʦʩʪʠ ɾʂ-ʤʘʪʨʠʮ: ʥʘ ʙʘʟʝ 

ʘʤʦʨʬʥʦʛʦ ʠ ʧʦʣʠʢʨʠʩʪʘʣʣʠʯʝʩʢʦʛʦ ʢʨʝʤʥʠʷ. ɼʣʷ ʧʦʚʳʰʝʥʠʷ ʙʳʩʪʨʦʜʝʡʩʪʚʠʷ ʠ 

ʫʣʫʯʰʝʥʠʷ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ɾʂ-ʤʘʪʨʠʮʘʤʠ ʠʩʧʦʣʴʟʫʶʪ 

ʪʦʥʢʦʧʣʝʥʦʯʥʳʝ ʪʨʘʥʟʠʩʪʦʨʳ (Thin Film Transistor ð TFT). 

ʇʨʘʢʪʠʯʝʩʢʠ ʚʩʷ ʣʫʯʠʩʪʘʷ ʵʥʝʨʛʠʷ ʧʨʦʝʢʮʠʦʥʥʦʡ ʣʘʤʧʳ ʬʦʢʫʩʠʨʫʝʪʩʷ ʥʘ 

ʤʦʜʫʣʷʪʦʨʝ. ʅʘʠʙʦʣʝʝ ʦʩʪʨʦ ʧʨʦʙʣʝʤʘ ʪʝʧʣʘ ʩʪʦʠʪ ʜʣʷ ɾʂ-ʤʘʪʨʠʮ, ʪʘʢ ʢʘʢ ʚʩʷ ʩʚʝʪʦʚʘʷ 

ʵʥʝʨʛʠʷ, ʥʝ ʧʨʦʰʝʜʰʘʷ ʯʝʨʝʟ ʤʘʪʨʠʮʫ, ʧʦʛʣʦʱʘʝʪʩʷ ʞʠʜʢʠʤ ʢʨʠʩʪʘʣʣʦʤ. ʇʨʠ ʧʦʚʳʰʝʥʥʳʭ 

ʪʝʤʧʝʨʘʪʫʨʘʭ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʜʝʛʨʘʜʘʮʠʷ ʞʠʜʢʦʛʦ ʢʨʠʩʪʘʣʣʘ, ʚʩʣʝʜʩʪʚʠʝ ʯʝʛʦ ʪʝʨʷʝʪʩʷ 

ʢʦʥʪʨʘʩʪ ʠʟʦʙʨʘʞʝʥʠʷ. ɼʣʷ ʦʪʚʦʜʘ ʪʝʧʣʘ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚʦʟʜʫʰʥʦʝ ʧʨʠʥʫʜʠʪʝʣʴʥʦʝ 

ʦʭʣʘʞʜʝʥʠʝ. ɺ ʤʘʪʨʠʮʘʭ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʠʢʨʦʟʝʨʢʘʣ ʪʝʧʣʦʚʦʡ ʨʝʞʠʤ ʥʝ ʪʘʢʦʡ ʞʝʩʪʢʠʡ, 

ʪʘʢ ʢʘʢ ʪʘ ʯʘʩʪʴ ʩʚʝʪʦʚʦʛʦ ʧʦʪʦʢʘ, ʢʦʪʦʨʘʷ ʥʝ ʧʨʦʝʮʠʨʫʝʪʩʷ ʥʘ ʵʢʨʘʥ, ʥʝ ʨʘʩʩʝʠʚʘʝʪʩʷ ʚ 

ʤʘʪʨʠʮʝ, ʘ ʧʦʩʪʫʧʘʝʪ ʥʘ ʘʙʩʦʨʙʝʨ, ʧʦʛʣʦʱʘʶʱʠʡ ʜʦ 98 % ʧʘʜʘʶʱʝʛʦ ʥʘ ʥʝʛʦ ʩʚʝʪʘ. 

ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʮʚʝʪʥʳʭ ʠʟʦʙʨʘʞʝʥʠʡ ʧʨʠʤʝʥʷʶʪ ʪʨʠ ʩʧʦʩʦʙʘ: 

ʩ ʨʘʟʜʝʣʝʥʠʝʤ ʮʚʝʪʦʚ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ; ʨʘʟʜʝʣʝʥʠʝʤ ʮʚʝʪʦʚ ʚʦ ʚʨʝʤʝʥʠ; ʩʦʚʤʝʱʝʥʠʝʤ 

ʮʚʝʪʦʚ ʚʦ ʚʨʝʤʝʥʠ ʠ ʧʨʦʩʪʨʘʥʩʪʚʝ. 

 

ʈʘʟʜʝʣʝʥʠʝ ʮʚʝʪʦʚ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ ð ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʡ ʩʧʦʩʦʙ 

ʧʦʣʫʯʝʥʠʷ ʮʚʝʪʦʚ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʵʣʝʤʝʥʪ ʠʟʦʙʨʘʞʝʥʠʷ (ʧʠʢʩʝʣ) ʩʦʩʪʦʠʪ ʠʟ ʥʝʩʢʦʣʴʢʠʭ 

ʵʣʝʤʝʥʪʦʚ ʨʘʟʣʠʯʥʳʭ ʮʚʝʪʦʚ (ʢʘʢ ʧʨʘʚʠʣʦ, ʢʨʘʩʥʳʡ, ʟʝʣʝʥʳʡ, ʩʠʥʠʡ). ʇʨʠ ʥʘʙʣʶʜʝʥʠʠ ʩ 

ʦʧʨʝʜʝʣʝʥʥʦʡ ʜʠʩʪʘʥʮʠʠ ʵʪʠ ʵʣʝʤʝʥʪʳ ʩʣʠʚʘʶʪʩʷ ʠ ʤʳ ʚʠʜʠʤ ʠʭ ʢʘʢ ʝʜʠʥʳʡ ʧʠʢʩʝʣ 

ʧʨʦʠʟʚʦʣʴʥʦʛʦ ʮʚʝʪʘ. ʇʨʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʤ ʨʘʟʜʝʣʝʥʠʠ ʮʚʝʪʦʚ ʵʬʬʝʢʪʠʚʥʘʷ ʷʨʢʦʩʪʴ 

ʩʦʩʪʘʚʣʷʝʪ ʦʪ 20 ʜʦ 30 % ʤʘʢʩʠʤʘʣʴʥʦʡ. 

ʈʘʟʜʝʣʝʥʠʝ ʮʚʝʪʦʚ ʚʦ ʚʨʝʤʝʥʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʧʨʦʝʢʮʠʦʥʥʳʭ ʩʠʩʪʝʤʘʭ. ʇʨʠ ʵʪʦʤ 

ʤʘʪʨʠʮʘ-ʤʦʜʫʣʷʪʦʨ ʧʦʦʯʝʨʝʜʥʦ ʦʩʚʝʱʘʝʪʩʷ ʠʩʪʦʯʥʠʢʦʤ ʩʚʝʪʘ ʢʨʘʩʥʦʛʦ, ʟʝʣʝʥʦʛʦ ʠ ʩʠʥʝʛʦ 

ʮʚʝʪʦʚ. ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʮʚʝʪʦʚ ʯʘʱʝ ʚʩʝʛʦ ʧʨʠʤʝʥʷʝʪʩʷ ʚʨʘʱʘʶʱʠʡʩʷ ʜʠʩʢ ʩ 

ʩʝʢʪʦʨʘʤʠ ʨʘʟʣʠʯʥʦʛʦ ʮʚʝʪʘ. ʇʨʠ ʪʘʢʦʤ ʩʧʦʩʦʙʝ ʦʪ ʤʦʜʫʣʷʪʦʨʘ ʪʨʝʙʫʝʪʩʷ ʧʦʚʳʰʝʥʥʦʝ (ʚ 

ʪʨʠ ʨʘʟʘ) ʙʳʩʪʨʦʜʝʡʩʪʚʠʝ. ɺʨʝʤʝʥʥʦʝ ʨʘʟʜʝʣʝʥʠʝ ʮʚʝʪʦʚ ʩʥʠʞʘʝʪ ʤʘʢʩʠʤʘʣʴʥʫʶ ʷʨʢʦʩʪʴ ʚ 

ʪʨʠ ʨʘʟʘ. 

ʉʦʚʤʝʱʝʥʠʝ ʮʚʝʪʦʚ ʚʦ ʚʨʝʤʝʥʠ ʠ ʧʨʦʩʪʨʘʥʩʪʚʝ ̫ʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʤ, 

ʥʦ ʪʨʝʙʫʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʨʝʭ ʤʦʜʫʣʷʪʦʨʦʚ. 

ʇʨʠʤʝʥʷʝʪʩʷ ʵʪʦʪ ʩʧʦʩʦʙ ʚ ʧʨʦʝʢʮʠʦʥʥʳʭ ʩʠʩʪʝʤʘʭ ʥʘ ʙʘʟʝ ʵʣʝʢʪʨʦʥʥʦ-ʣʫʯʝʚʳʭ ʪʨʫʙʦʢ 

(ʕʃʊ) ʠ ʚ  ʢʘʯʝʩʪʚʝʥʥʳʭ ʤʘʪʨʠʯʥʳʭ ʧʨʦʝʢʮʠʦʥʥʳʭ ʩʠʩʪʝʤʘʭ.  



 

 

ʕʪʦʪ ʧʨʠʥʮʠʧ ʩʦʚʤʝʱʝʥʠʷ ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʠʪʴ 

ʥʘʠʙʦʣʝʝ ʚʳʩʦʢʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ, ʥʦ ʪʨʝʙʫʝʪ ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʩʦʚʤʝʱʝʥʠʷ ʚʳʭʦʜʥʳʭ 

ʧʫʯʢʦʚ ʩʚʝʪʘ ʦʪ ʢʘʞʜʦʛʦ ʠʟ ʪʨʝʭ ʤʦʜʫʣʷʪʦʨʦʚ. 

ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ ʩʠʩʪʝʤʳ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʵʪʦʛʦ ʧʨʠʥʮʠʧʘ ʷʚʣʷʶʪʩʷ ʥʘʠʙʦʣʝʝ ʜʦʨʦʛʠʤʠ. 

ɺʠʜʳ ʧʨʦʝʢʮʠʦʥʥʳʭ ʘʧʧʘʨʘʪʦʚ: 

ɼʠʘʩʢʦʧʠʯʝʩʢʠʡ 

_____________________________________________________________________________

_____________________________________________________________________________

____________________________________________ 

 

 ʕʧʠʩʢʦʧʠʯʝʩʢʠʡ 

_____________________________________________________________________________

_____________________________________________________________________________

____________________________________________ 

 

 ʕʧʠʜʘʩʢʦʧʠʯʝʩʢʠʡ 

_____________________________________________________________________________

_____________________________________________________________________________

____________________________________________ 

 

  

 

 

ʄʫʣʴʪʠʤʝʜʠʡʥʳʡ 

_____________________________________________________________________________

_____________________________________________________________________________

____________________________________________ 

 

 ʃʘʟʝʨʥʳʡ 

_____________________________________________________________________________

_____________________________________________________________________________

____________________________________________ 

 

 CRT-ʧʨʦʝʢʪʦʨ 

_____________________________________________________________________________

_____________________________________________________________________________

____________________________________________ 

 

 ʇʨʦʝʢʪʦʨ ʩ ʤʦʜʫʣʷʮʠʝʡ ʩʚʝʪʘ ʥʘ ʤʘʩʣʷʥʦʡ ʧʣʝʥʢʝ 

_____________________________________________________________________________

_____________________________________________________________________________

____________________________________________ 

 

 ɼʠʘʩʢʦʧ 



 

 

_____________________________________________________________________________

_____________________________________________________________________________

____________________________________________ 

 

 ʂʘʜʨʦʧʨʦʝʢʪʦʨ 

_____________________________________________________________________________

_____________________________________________________________________________

____________________________________________ 

 

 ʆʪʤʝʪʴʪʝ ʚ ʪʝʪʨʘʜʠ ʩʭʝʤʫ ʜʠʘʧʨʦʝʢʪʦʨʘ 

 

 
 

ʆʪʤʝʪʴʪʝ ʚ ʪʝʪʨʘʜʠ ʩʭʝʤʫ ʵʧʠʧʨʦʝʢʪʦʨʘ  

 
 

ɺʠʜʝʦʧʨʦʝʢʪʦʨ 

_____________________________________________________________________________

_____________________________________________________________________________

____________________________________________ 

 

ʄʦʥʠʪʦʨʳ, ʚʠʜʳ ʠ ʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʄʦʥʠʪʦʨ (ʨʠʩ. 4.5) ð ʫʩʪʨʦʡʩʪʚʦ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʦʝ ʜʣʷ ʚʠʟʫʘʣʴʥʦʛʦ ʦʪʦʙʨʘʞʝʥʠʷ 

ʠʥʬʦʨʤʘʮʠʠ. ʏʝʨʝʟ ʤʦʥʠʪʦʨ ʤʳ ʚʦʩʧʨʠʥʠʤʘʝʤ ʚʩʶ ʚʠʟʫʘʣʴʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʦʪ 

ʢʦʤʧʴʶʪʝʨʘ. ʉʦʚʨʝʤʝʥʥʳʡ ʤʦʥʠʪʦʨ ʩʦʩʪʦʠʪ ʠʟ ʢʦʨʧʫʩʘ, ʙʣʦʢʘ ʧʠʪʘʥʠʷ, ʧʣʘʪ ʫʧʨʘʚʣʝʥʠʷ ʠ 



 

 

ʵʢʨʘʥʘ. ʀʥʬʦʨʤʘʮʠʷ (ʚʠʜʝʦʩʠʛʥʘʣ) ʜʣʷ ʚʳʚʦʜʘ ʥʘ ʤʦʥʠʪʦʨ ʧʦʩʪʫʧʘʝʪ ʩ ʢʦʤʧʴʶʪʝʨʘ 

ʧʦʩʨʝʜʩʪʚʦʤ ʚʠʜʝʦʢʘʨʪʳ ʣʠʙʦ ʩ ʜʨʫʛʦʛʦ ʫʩʪʨʦʡʩʪʚʘ, ʬʦʨʤʠʨʫʶʱʝʛʦ ʚʠʜʝʦʩʠʛʥʘʣ. ɼʘʥʥʳʝ, 

ʦʪʦʙʨʘʞʘʝʤʳʝ ʥʘ ʵʢʨʘʥʝ ʤʦʥʠʪʦʨʘ, ʭʨʘʥʷʪʩʷ ʚ ʦʧʨʝʜʝʣʝʥʥʦʤ ʙʣʦʢʝ ʧʘʤʷʪʠ ʢʦʤʧʴʶʪʝʨʘ 

(ʚʠʜʝʦʧʘʤʷʪʴ).  

ʋʧʨʘʚʣʷʝʪ ʨʘʙʦʪʦʡ ʤʦʥʠʪʦʨʘ ʫʩʪʨʦʡʩʪʚʦ, ʨʘʟʤʝʱʝʥʥʦʝ ʚ ʩʠʩʪʝʤʥʦʤ ʙʣʦʢʝ ʠ 

ʥʘʟʳʚʘʝʤʦʝ ʚʠʜʝʦʢʘʨʪʦʡ ʠʣʠ ʚʠʜʝʦʘʜʘʧʪʝʨʦʤ. ɺʠʜʝʦʢʘʨʪʘ ʚʤʝʩʪʝ ʩ ʤʦʥʠʪʦʨʦʤ ʠ ʦʙʨʘʟʫʶʪ 

ʚʠʜʝʦʩʠʩʪʝʤʫ. 

ʇʨʦʮʝʩʩʦʨ ʧʦʤʝʱʘʝʪ ʚ ʚʠʜʝʦʧʘʤʷʪʴ ʜʘʥʥʳʝ, ʘ ʚʠʜʝʦʢʘʨʪʘ ʤʦʥʠʪʦʨʘ ʧʨʠʤʝʨʥʦ 60 ʨʘʟ 

ʚ ʩʝʢʫʥʜʫ ʧʨʦʩʤʘʪʨʠʚʘʝʪ ʜʘʥʥʳʝ ʠ ʨʠʩʫʝʪ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ ʠʭ ʩʦʜʝʨʞʘʥʠʶ ʠʟʦʙʨʘʞʝʥʠʝ 

ʥʘ ʵʢʨʘʥʝ. 

ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʤʦʥʠʪʦʨʦʚ (ʜʘʡʪʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʢʘʞʜʦʡ): 

 ʇʦ ʚʠʜʫ ʚʳʚʦʜʠʤʦʡ ʠʥʬʦʨʤʘʮʠʠ: 

ɸʣʬʘʚʠʪʥʦ-ʮʠʬʨʦʚʳʝ 

_____________________________________________________________________________

_______________________________________________________ 

 ɻʨʘʬʠʯʝʩʢʠʝ ʜʣʷ ʚʳʚʦʜʘ ʪʝʢʩʪʦʚʦʡ ʠ ʛʨʘʬʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ 

_____________________________________________________________________________

_______________________________________________________ 

 ʇʦ ʪʠʧʫ ʵʢʨʘʥʘ: 

ʕʃʊ-ʤʦʥʠʪʦʨʳ 

_____________________________________________________________________________

_______________________________________________________ 

 

ɾʂ-ʤʦʥʠʪʦʨʳ 

_____________________________________________________________________________

_______________________________________________________ 

 

Display Panel 

_____________________________________________________________________________

_______________________________________________________ 

  

 OLED-ʤʦʥʠʪʦʨʳ 

_____________________________________________________________________________

_______________________________________________________ 

 

ʇʦ ʨʘʟʤʝʨʥʦʩʪʠ ʦʪʦʙʨʘʞʝʥʠʷ ʤʦʥʠʪʦʨʳ ʧʦʜʨʘʟʜʝʣʷʶʪ ʥʘ ʩʣʝʜʫʶʱʠʝ ʚʠʜʳ: 

ƴ ʜʚʫʭʤʝʨʥʳʡ (2D) ð ʦʜʥʦ ʠʟʦʙʨʘʞʝʥʠʝ ʜʣʷ ʦʙʦʠʭ ʛʣʘʟ; 

ƴ ʪʨʝʭʤʝʨʥʳʡ (3D) ð ʜʣʷ ʢʘʞʜʦʛʦ ʛʣʘʟʘ ʬʦʨʤʠʨʫʝʪʩʷ ʦʪʜʝʣʴʥʦʝ 

ʠʟʦʙʨʘʞʝʥʠʝ ʚ ʮʝʣʷʭ ʧʦʣʫʯʝʥʠʷ ʵʬʬʝʢʪʘ ʦʙʲʝʤʘ. 

 

ʇʦ ʪʠʧʫ ʚʠʜʝʦʘʜʘʧʪʝʨʘ ʚʳʜʝʣʷʶʪ ʤʦʥʠʪʦʨʳ: 

ƴ HGC; 

ƴ CGA; 

ƴ EGA; 

ƴ VGA, SVGA. 

 



 

 

ʇʦ ʪʠʧʫ ʠʥʪʝʨʬʝʡʩʥʦʛʦ ʢʘʙʝʣʷ ʤʦʥʠʪʦʨʳ ʢʣʘʩʩʠʬʠʮʠʨʫʶʪ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 

ƴ ʢʦʤʧʦʟʠʪʥʳʝ; 

ƴ ʨʘʟʜʝʣʴʥʳʝ; 

ƴ D-Sub; 

ƴ DVI; 

ƴ USB; 

ƴ HDMI; 

 

ƴ DisplayPort; 

ƴ S-Video. 

 

ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʤʦʥʠʪʦʨʦʚ ʧʦ ʪʠʧʫ ʫʩʪʨʦʡʩʪʚʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ  

ƴ ʪʝʣʝʚʠʟʦʨʘʭ; 

ƴ ʢʦʤʧʴʶʪʝʨʘʭ; 

ƴ ʪʝʣʝʬʦʥʘʭ; 

ƴ ʢʘʣʴʢʫʣʷʪʦʨʘʭ; 

ƴ ʠʥʬʦʢʠʦʩʢʘʭ; 

ƴ ʥʘʚʠʛʘʪʦʨʘʭ 

ʉʝʛʦʜʥʷ ʦʯʝʥʴ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʩʝʥʩʦʨʥʳʝ ʵʢʨʘʥʳ. ʉʝʥʩʦʨʥʳʡ ʵʢʨʘʥ ð ʫʩʪʨʦʡʩʪʚʦ 

ʚʚʦʜʘ (ʚʳʚʦʜʘ) ʠʥʬʦʨʤʘʮʠʠ, ʧʨʝʜʩʪʘʚʣʷʶʱʝʝ ʩʦʙʦʡ ʵʢʨʘʥ, ʨʝʘʛʠʨʫʶʱʠʡ ʥʘ ʧʨʠʢʦʩʥʦʚʝʥʠʷ 

ʢ ʥʝʤʫ. 

ʉʝʥʩʦʨʥʳʡ ʵʢʨʘʥ ʠʟʦʙʨʝʣʠ ʚ ʉʐɸ ʚ ʨʘʤʢʘʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʥʦʤʫ 

ʦʙʫʯʝʥʠʶ. ʂʦʤʧʴʶʪʝʨʥʘʷ ʩʠʩʪʝʤʘ PLATO IV, ʧʦʷʚʠʚʰʘʷʩʷ ʚ 1972 ʛ., ʠʤʝʣʘ ʩʝʥʩʦʨʥʳʡ 

ʵʢʨʘʥ ʥʘ ʩʝʪʢʝ ʀʂ-ʣʫʯʝʡ, ʩʦʩʪʦʷʚʰʠʡ ʠʟ 16 ʭ 16 ʙʣʦʢʦʚ. ʅʦ ʜʘʞʝ ʩʪʦʣʴ ʥʠʟʢʘʷ ʪʦʯʥʦʩʪʴ 

ʧʦʟʚʦʣʷʣʘ ʧʦʣʴʟʦʚʘʪʝʣʶ ʚʳʙʠʨʘʪʴ ʦʪʚʝʪ, ʥʘʞʠʤʘʷ ʚ ʥʫʞʥʦʝ ʤʝʩʪʦ ʵʢʨʘʥʘ. 

ɺ 1971 ʛ. ʉʵʤʶʵʣʝʤ ʍʝʨʩʪʦʤ (ʙʫʜʫʱʠʤ ʦʩʥʦʚʘʪʝʣʝʤ ʢʦʤʧʘʥʠʠ Elographics, ʥʳʥʝ Elo 

TouchSystems) ʙʳʣ ʨʘʟʨʘʙʦʪʘʥ ʵʣʦʛʨʘʬ ð ʛʨʘʬʠʯʝʩʢʠʡ ʧʣʘʥʰʝʪ, ʜʝʡʩʪʚʦʚʘʚʰʠʡ ʧʦ 

ʯʝʪʳʨʝʭʧʨʦʚʦʜʥʦʤʫ ʨʝʟʠʩʪʠʚʥʦʤʫ ʧʨʠʥʮʠʧʫ. ɺ 1974 ʛ. ʦʥ ʞʝ ʩʫʤʝʣ ʩʜʝʣʘʪʴ ʵʣʦʛʨʘʬ 

ʧʨʦʟʨʘʯʥʳʤ, ʚ 1977 ʛ. ð ʨʘʟʨʘʙʦʪʘʣ ʧʷʪʠʧʨʦʚʦʜʥʦʡ ʵʢʨʘʥ. ʆʙʲʝʜʠʥʠʚʰʠʩʴ ʩ Siemens, ʚ 

Elographics ʩʫʤʝʣʠ ʩʜʝʣʘʪʴ ʚʳʧʫʢʣʫʶ ʩʝʥʩʦʨʥʫʶ ʧʘʥʝʣʴ, ʧʦʜʭʦʜʠʚʰʫʶ ʢ ʢʠʥʝʩʢʦʧʘʤ ʪʦʛʦ 

ʚʨʝʤʝʥʠ. ʅʘ ʚʩʝʤʠʨʥʦʡ ʷʨʤʘʨʢʝ 1982 ʛ. Elographics ʧʨʝʜʩʪʘʚʠʣʘ ʪʝʣʝʚʠʟʦʨ ʩ ʩʝʥʩʦʨʥʳʤ 

ʵʢʨʘʥʦʤ. 

ɺ 1983 ʛ. ʙʳʣ ʚʳʧʫʱʝʥ ʢʦʤʧʴʶʪʝʨ HP-150 ʩ ʩʝʥʩʦʨʥʳʤ ʵʢʨʘʥʦʤ ʥʘ ʀʂ-ʩʝʪʢʝ. 

ɺʧʨʦʯʝʤ, ʚ ʪʝ ʚʨʝʤʝʥʘ ʩʝʥʩʦʨʥʳʝ ʵʢʨʘʥʳ ʧʨʠʤʝʥʷʣʠʩʴ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʚ ʧʨʦʤʳʰʣʝʥʥʦʡ 

ʠ ʤʝʜʠʮʠʥʩʢʦʡ ʘʧʧʘʨʘʪʫʨʝ. 

ɺ ʧʦʪʨʝʙʠʪʝʣʴʩʢʠʝ ʫʩʪʨʦʡʩʪʚʘ (ʪʝʣʝʬʦʥʳ, ʂʇʂ ʠ ʪ.ʜ.) ʩʝʥʩʦʨʥʳʝ ʵʢʨʘʥʳ ʚʦʰʣʠ ʢʘʢ ʟʘʤʝʥʘ 

ʢʨʦʭʦʪʥʦʡ ʢʣʘʚʠʘʪʫʨʝ, ʢʦʛʜʘ ʧʦʷʚʠʣʠʩʴ ʫʩʪʨʦʡʩʪʚʘ ʩ ʙʦʣʴʰʠʤʠ (ʚʦ ʚʩʶ ʧʝʨʝʜʥʶʶ ʧʘʥʝʣʴ) 

ɾ ʂ-ʵʢʨʘʥʘʤʠ. ʇʝʨʚʘʷ ʢʘʨʤʘʥʥʘʷ ʠʛʨʦʚʘʷ ʢʦʥʩʦʣʴ ʩ ʩʝʥʩʦʨʥʳʤ ʵʢʨʘʥʦʤ ð Nintendo DS; 

ʧʝʨʚʦʝ ʤʘʩʩʦʚʦʝ ʫʩʪʨʦʡʩʪʚʦ, ʧʦʜʜʝʨʞʠʚʘʶʱʝʝ ʤʫʣʴʪʠʪʘʯ, ð iPhone. 

ʉʝʥʩʦʨʥʳʝ ʵʢʨʘʥʳ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʧʣʘʪʝʞʥʳʭ ʪʝʨʤʠʥʘʣʘʭ, ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ 

ʢʠʦʩʢʘʭ, ʦʙʦʨʫʜʦʚʘʥʠʠ ʜʣʷ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʪʦʨʛʦʚʣʠ, ʢʘʨʤʘʥʥʳʭ ʢʦʤʧʴʶʪʝʨʘʭ, 

ʦʧʝʨʘʪʦʨʩʢʠʭ ʧʘʥʝʣʷʭ ʚ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. ɺ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʠ ʪʦʨʛʦʚʳʭ ʘʚʪʦʤʘʪʘʭ, 

ʦʧʝʨʘʪʦʨʩʢʠʭ ʧʘʥʝʣʷʭ ʠ ʧʨʦʯʠʭ ʫʩʪʨʦʡʩʪʚʘʭ, ʚ ʢʦʪʦʨʳʭ ʥʝʪ ʘʢʪʠʚʥʦʛʦ ʚʚʦʜʘ, ʩʝʥʩʦʨʥʳʝ 

ʵʢʨʘʥʳ ʟʘʨʝʢʦʤʝʥʜʦʚʘʣʠ ʩʝʙʷ ʢʘʢ ʦʯʝʥʴ ʫʜʦʙʥʳʡ ʩʧʦʩʦʙ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʯʝʣʦʚʝʢʘ ʩ 

ʤʘʰʠʥʦʡ. ʆʜʥʘʢʦ ʩʫʱʝʩʪʚʫʶʪ ʠ ʥʝʜʦʩʪʘʪʢʠ, ʢʦʪʦʨʳʝ ʥʝ ʧʦʟʚʦʣʷʶʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʪʦʣʴʢʦ 

ʩʝʥʩʦʨʥʳʡ ʵʢʨʘʥ ʚ ʫʩʪʨʦʡʩʪʚʘʭ, ʩ ʢʦʪʦʨʳʤʠ ʯʝʣʦʚʝʢ ʨʘʙʦʪʘʝʪ ʯʘʩʘʤʠ. ɺʧʨʦʯʝʤ, ʚ ʛʨʘʤʦʪʥʦ 



 

 

ʩʧʨʦʝʢʪʠʨʦʚʘʥʥʦʤ ʫʩʪʨʦʡʩʪʚʝ ʩʝʥʩʦʨʥʳʡ ʵʢʨʘʥ ʤʦʞʝʪ ʙʳʪʴ ʥʝ ʝʜʠʥʩʪʚʝʥʥʳʤ ʫʩʪʨʦʡʩʪʚʦʤ 

ʚʚʦʜʘ. ʅʘʧʨʠʤʝʨ, ʥʘ ʨʘʙʦʯʝʤ ʤʝʩʪʝ ʢʘʩʩʠʨʘ ʩʝʥʩʦʨʥʳʡ ʵʢʨʘʥ ʤʦʞʝʪ ʧʨʠʤʝʥʷʪʴʩʷ ʜʣʷ 

ʙʳʩʪʨʦʛʦ 

ʚʳʙʦʨʘ ʪʦʚʘʨʘ, ʘ ʢʣʘʚʠʘʪʫʨʘ ð ʜʣʷ ʚʚʦʜʘ ʮʠʬʨ. 

ʉʫʱʝʩʪʚʫʝʪ ʤʥʦʞʝʩʪʚʦ ʨʘʟʥʳʭ ʪʠʧʦʚ ʩʝʥʩʦʨʥʳʭ ʵʢʨʘʥʦʚ, ʢʦʪʦʨʳʝ ʨʘʙʦʪʘʶʪ ʥʘ 

ʨʘʟʥʳʭ ʬʠʟʠʯʝʩʢʠʭ ʧʨʠʥʮʠʧʘʭ: 

1. ʈʝʟʠʩʪʠʚʥʳʡ ʩʝʥʩʦʨʥʳʡ ʯʝʪʳʨʝʭʧʨʦʚʦʜʥʦʡ ʵʢʨʘʥ 

2. ʄʘʪʨʠʯʥʳʝ ʩʝʥʩʦʨʥʳʝ ʵʢʨʘʥʳ 

3. ɽʤʢʦʩʪʥʳʝ 

4. ʇʨʦʝʢʮʠʦʥʥʦ-ʝʤʢʦʩʪʥʳʝ 

5. ʕʢʨʘʥʳ ʥʘ ʧʦʚʝʨʭʥʦʩʪʥʦ-ʘʢʫʩʪʠʯʝʩʢʠʭ ʚʦʣʥʘʭ 

6. ʀʂ-ʧʘʥʝʣʴ 

7. ʆʧʪʠʯʝʩʢʠʡ ʩʝʥʩʦʨʥʳʡ ʵʢʨʘʥ 

8. ʊʝʥʟʦʤʝʪʨʠʯʝʩʢʠʡ ʵʢʨʘʥ 

9. ʉʝʥʩʦʨʥʳʡ ʵʢʨʘʥ DST 

10.  ʀʥʜʫʢʮʠʦʥʥʳʡ ʵʢʨʘʥ 

 

 

ɿʘʧʠʰʠʪʝ ʜʦʩʪʦʠʥʩʪʚʘ ʠ ʥʝʜʦʩʪʘʪʢʠ ʩʝʥʩʦʨʥʳʭ ʵʢʨʘʥʦʚ ʚ ʪʝʪʨʘʜʴ 



 

 

 
ʈʝʰʠʪʝ ʟʘʜʘʯʠ ʥʘ ʥʘʭʦʞʜʝʥʠʝ ʦʙʲʝʤʘ ʚʠʜʝʦʧʘʤʷʪʠ 

1. ʏʝʨʥʦ-ʙʝʣʦʝ ʠʟʦʙʨʘʞʝʥʠʝ ʬʘʡʣʘ ʪʠʧʘ BMP ʠʤʝʝʪ ʨʘʟʤʝʨ 

1024 ʭ 768 ʧʠʢʩʝʣʦʚ. ʆʧʨʝʜʝʣʠʪʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʡ ʦʙʲʝʤ ʬʘʡʣʘ. 

2. ɼʣʷ ʭʨʘʥʝʥʠʷ ʨʘʩʪʨʦʚʦʛʦ ʠʟʦʙʨʘʞʝʥʠʷ ʨʘʟʤʝʨʦʤ 32 ʭ 32 ʧʠʢʩʝʣʘ ʦʪʚʝʣʠ 512 ʙʘʡʪ 

ʧʘʤʷʪʠ. ʂʘʢʦʚʦ ʤʘʢʩʠʤʘʣʴʥʦ ʚʦʟʤʦʞʥʦʝ ʯʠʩʣʦ 

ʮʚʝʪʦʚ ʚ ʧʘʣʠʪʨʝ ʠʟʦʙʨʘʞʝʥʠʷ? 



 

 

3. ʄʦʥʠʪʦʨ ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʘʪʴ ʥʘ ʵʢʨʘʥʝ 34 345 654 ʮʚʝʪʘ. ʂʘʢʦʡ ʦʙʲʝʤ ʧʘʤʷʪʠ ʚ 

ʙʘʡʪʘʭ ʟʘʥʠʤʘʝʪ ʦʜʠʥ ʧʠʢʩʝʣ? 

4. ʈʘʟʨʝʰʝʥʠʝ ʤʦʥʠʪʦʨʘ 1 280 ʭ 1 024 ʪʦʯʝʢ, ʛʣʫʙʠʥʘ ʮʚʝʪʘ ð 64 ʙʠʪ. ʂʘʢʦʚ 

ʥʝʦʙʭʦʜʠʤʳʡ ʦʙʲʝʤ ʚʠʜʝʦʧʘʤʷʪʠ ʜʣʷ ʜʘʥʥʦʛʦ ʛʨʘʬʠʯʝʩʢʦʛʦ ʨʝʞʠʤʘ? 

 

ʆʪʚʝʪʴʪʝ ʥʘ ʚʦʧʨʦʩʳ ʚ ʪʝʪʨʘʜʠ: 

1. ʏʪʦ ʪʘʢʦʝ ʤʦʥʠʪʦʨ? ʂʘʢʠʝ ʫ ʥʝʛʦ ʦʩʥʦʚʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ? 

2. ʅʘʟʦʚʠʪʝ ʠ ʢʨʘʪʢʦ ʦʧʠʰʠʪʝ ʪʨʠ ʩʧʦʩʦʙʘ ʧʦʣʫʯʝʥʠʷ ʮʚʝʪʦʚ ʚ ʧʨʦʝʢʪʦʨʘʭ. 

3. ʆʭʘʨʘʢʪʝʨʠʟʫʡʪʝ ʯʪʦ ʥʘʟʳʚʘʝʪʩʷ ʩʝʥʩʦʨʥʳʤ ʵʢʨʘʥʦʤ? 

4. ʏʪʦ ʥʘʟʳʚʘʝʪʩʷ ʤʦʜʫʣʷʪʦʨʦʤ ʚ ʧʨʦʝʢʪʦʨʘʭ? 

5. ʂʘʢʠʝ ʪʠʧʳ ʩʝʥʩʦʨʥʳʭ ʵʢʨʘʥʦʚ ʚʩʪʨʝʯʘʶʪʩʷ? 

ʆʬʦʨʤʣʝʥʠʝ ʨʘʙʦʪʳ 

ʆʪʯʝʪ ʜʦʣʞʝʥ ʩʦʜʝʨʞʘʪʴ: 

¶ ʥʘʠʤʝʥʦʚʘʥʠʝ ʨʘʙʦʪʳ; 

¶ ʮʝʣʴ ʨʘʙʦʪʳ; 

¶ ʟʘʜʘʥʠʝ; 

¶ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʚʳʧʦʣʥʝʥʠʷ ʨʘʙʦʪʳ, ʚʳʧʦʣʥʝʥʥʳʝ ʟʘʜʘʥʠʷ; 

¶ ʚʳʚʦʜ ʦ ʧʨʦʜʝʣʘʥʥʦʡ ʨʘʙʦʪʝ. 

 

  



 

 

ʃʘʙʦʨʘʪʦʨʥʘʷ ʨʘʙʦʪʘ ˉ9 ʀʟʫʯʝʥʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʩʠʩʪʝʤʳ 

ʦʙʨʘʙʦʪʢʠ ʠ ʚʦʩʧʨʦʠʟʚʝʜʝʥʠʷ ʘʫʜʠʦʠʥʬʦʨʤʘʮʠʠ ʇʂ 
 

ɼʣʷ ʚʳʧʦʣʥʝʥʠʷ ʧʨʘʢʪʠʯʝʩʢʦʡ ʨʘʙʦʪʳ ʧʦʪʨʝʙʫʶʪʩʷ: ʨʫʯʢʘ, ʢʘʨʘʥʜʘʰ, ʣʠʥʝʡʢʘ, ʪʝʪʨʘʜʴ 

ʜʣʷ ʧʨʘʢʪʠʯʝʩʢʠʭ ʨʘʙʦʪ, ʪʝʢʩʪʦʚʳʡ ʠ ʪʘʙʣʠʯʥʳʡ ʧʨʦʮʝʩʩʦʨʳ, ʧʨʦʛʨʘʤʤʘ çPC Wizard 2010è, 

ʟʚʫʢʦʚʘʷ ʩʠʩʪʝʤʘ ʇʂ ʠ ʫʯʝʙʥʠʢ çʊʝʭʥʠʯʝʩʢʠʝ ʩʨʝʜʩʪʚʘ ʠʥʬʦʨʤʘʪʠʟʘʮʠʠè. 

ʇʦʜʛʦʪʦʚʢʘ ʢ ʧʨʘʢʪʠʯʝʩʢʦʡ ʨʘʙʦʪʝ: ʚʥʠʤʘʪʝʣʴʥʦ ʧʨʦʯʠʪʘʡʪʝ ʛʣ. 5 ʫʯʝʙʥʠʢʘ ʠ ʦʪʚʝʪʴʪʝ 

ʥʘ ʢʦʥʪʨʦʣʴʥʳʝ ʚʦʧʨʦʩʳ. 

ɺʉʇʆʄʆɻɸʊɽʃʔʅʓʁ ʄɸʊɽʈʀɸʃ 

ɿʚʫʢʦʚʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ ð ʦʙʷʟʘʪʝʣʴʥʳʡ ʵʣʝʤʝʥʪ ʢʘʞʜʦʛʦ ʘʫʜʠʦʚʠʟʫʘʣʴʥʦʛʦ ʢʦʤʧʣʝʢʩʘ. 

ʉʠʩʪʝʤʘʤʠ ʟʘʧʠʩʠ, ʦʙʨʘʙʦʪʢʠ ʠ ʚʦʩʧʨʦʠʟʚʝʜʝʥʠʷ ʘʫʜʠʦʠʥʬʦʨʤʘʮʠʠ ʦʩʥʘʱʘʶʪʩʷ 

ʧʝʨʝʛʦʚʦʨʥʳʝ ʢʦʤʥʘʪʳ, ʟʘʣʳ ʟʘʩʝʜʘʥʠʡ, ʢʦʥʬʝʨʝʥʮ-ʟʘʣʳ, ʫʯʝʙʥʳʝ ʘʫʜʠʪʦʨʠʠ ʠ ʜʨʫʛʠʝ ʧʦ-

ʤʝʱʝʥʠʷ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʝ ʢʘʢ ʜʣʷ ʢʦʣʣʝʢʪʠʚʥʦʡ, ʪʘʢ ʠ ʜʣʷ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʨʘʙʦʪʳ. 

ʉʠʩʪʝʤʘ ʟʚʫʢʦʚʦʛʦ ʩʦʧʨʦʚʦʞʜʝʥʠʷ ʦʙʷʟʘʪʝʣʴʥʦ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʠʩʪʦʯʥʠʢʠ ʟʚʫʢʘ ʠ 

ʘʢʫʩʪʠʯʝʩʢʠʝ ʩʠʩʪʝʤʳ (ʛʨʦʤʢʦʛʦʚʦʨʠʪʝʣʠ) . 

ɺ ʝʝ ʩʦʩʪʘʚ ʪʘʢʞʝ ʤʦʞʝʪ ʚʭʦʜʠʪʴ ʦʙʦʨʫʜʦʚʘʥʠʝ ʜʣʷ ʫʩʠʣʝʥʠʷ, ʤʠʢʰʠʨʦʚʘʥʠʷ ʠ 

ʦʙʨʘʙʦʪʢʠ ʟʚʫʢʦʚʳʭ ʩʠʛʥʘʣʦʚ. ʂ ʩʠʩʪʝʤʝ ʟʚʫʢʦʚʦʛʦ ʩʦʧʨʦʚʦʞʜʝʥʠʷ ʤʦʛʫʪ ʙʳʪʴ ʦʪʥʝʩʝʥʳ 

ʵʣʝʤʝʥʪʳ ʩʠʩʪʝʤ ʢʦʥʬʝʨʝʥʮʩʚʷʟʠ, ʢʦʥʛʨʝʩʩ-ʩʠʩʪʝʤ, ʩʠʩʪʝʤʳ ʧʨʦʪʦʢʦʣʠʨʦʚʘʥʠʷ. 

ʂʦʤʧʦʥʝʥʪʳ ʠ ʪʦʯʢʠ ʨʘʩʧʦʣʦʞʝʥʠʷ ʫʩʪʨʦʡʩʪʚ ʜʣʷ ʢʘʞʜʦʛʦ ʧʨʦʝʢʪʘ ʚʳʙʠʨʘʶʪʩʷ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʨʝʙʫʝʤʦʡ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʠ ʩʠʩʪʝʤ, ʥʘʟʥʘʯʝʥʠʷ ʠ ʛʝʦʤʝʪʨʠʠ ʧʦʤʝʱʝʥʠʷ, 

ʜʠʟʘʡʥʝʨʩʢʠʭ ʠ ʘʨʭʠʪʝʢʪʫʨʥʳʭ ʨʝʰʝʥʠʡ. 

ʀʩʪʦʯʥʠʢʘʤʠ ʘʫʜʠʦʠʥʬʦʨʤʘʮʠʠ ʤʦʛʫʪ ʩʣʫʞʠʪʴ ʩʘʤʳʝ ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʫʩʪʨʦʡʩʪʚʘ, 

ʚʭʦʜʷʱʠʝ ʚ ʩʦʩʪʘʚ ʘʫʜʠʦʚʠʟʫʘʣʴʥʦʛʦ ʢʦʤʧʣʝʢʩʘ: 

ƴ ʘʧʧʘʨʘʪʳ ʚʦʩʧʨʦʠʟʚʝʜʝʥʠʷ (DVD-ʧʨʦʠʛʨʳʚʘʪʝʣʠ, TV-ʪʶʥʝʨʳ ʠ ʪ.ʜ..); 

ƴ ʢʦʤʧʴʶʪʝʨʥʘʷ ʪʝʭʥʠʢʘ (ʥʦʫʪʙʫʢʠ, ʤʝʜʠʘʩʝʨʚʝʨʳ ʠ ʪ.ʜ); 

ƴ ʧʨʦʚʦʜʥʳʝ ʠ ʨʘʜʠʦʤʠʢʨʦʬʦʥʳ, ʤʠʢʨʦʬʦʥʥʳʝ ʧʫʣʴʪʳ ʢʦʥʛʨʝʩʩʩʠʩʪʝʤ, ʦʙʦʨʫʜʦʚʘʥʠʝ 

ʜʣʷ ʩʠʥʭʨʦʥʥʦʛʦ ʧʝʨʝʚʦʜʘ; 

ƴ ʩʠʩʪʝʤʳ ʘʫʜʠʦ- ʠ ʚʠʜʝʦʢʦʥʬʝʨʝʥʮʩʚʷʟʠ; 

ƴ ʫʩʪʨʦʡʩʪʚʘ ʧʨʦʪʦʢʦʣʠʨʦʚʘʥʠʷ. 

ɸʢʫʩʪʠʯʝʩʢʠʝ ʩʠʩʪʝʤʳ ʦʙʝʩʧʝʯʠʚʘʶʪ ʯʠʩʪʦʝ ʚʦʩʧʨʦʠʟʚʝʜʝʥʠʝ ʟʚʫʢʘ ʚ ʣʶʙʦʡ ʪʦʯʢʝ 

ʧʦʤʝʱʝʥʠʷ. ʆʩʥʦʚʥʦʝ ʪʨʝʙʦʚʘʥʠʝ: ʩʠʩʪʝʤʘ ʛʨʦʤʢʦʛʦʚʦʨʠʪʝʣʝʡ ʜʦʣʞʥʘ ʩʦʟʜʘʚʘʪʴ 

ʜʦʩʪʘʪʦʯʥʦ ʩʠʣʴʥʦʝ ʠ ʨʘʚʥʦʤʝʨʥʦʝ ʟʚʫʢʦʚʦʝ ʧʦʣʝ ʚ ʧʨʝʜʝʣʘʭ ʚʩʝʛʦ ʧʦʤʝʱʝʥʠʷ, ʯʪʦʙʳ ʚʩʝʤ 

ʩʣʫʰʘʪʝʣʷʤ, ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʤʝʩʪʦʥʘʭʦʞʜʝʥʠʷ, ʙʳʣʦ ʢʦʤʬʦʨʪʥʦ ʚʦʩʧʨʠʥʠʤʘʪʴ 

ʘʫʜʠʦʠʥʬʦʨʤʘʮʠʶ. ʂʦʣʠʯʝʩʪʚʦ ʜʠʥʘʤʠʢʦʚ, ʠʭ ʤʦʱʥʦʩʪʴ, ʤʝʩʪʘ ʨʘʩʧʦʣʦʞʝʥʠʷ, ʯʠʩʣʦ 

ʟʚʫʢʦʚʳʭ ʢʘʥʘʣʦʚ ʠ ʜʨʫʛʠʝ ʧʘʨʘʤʝʪʨʳ ʘʢʫʩʪʠʯʝʩʢʠʭ ʩʠʩʪʝʤ ʧʦʜʙʠʨʘʶʪ ʠʥʜʠʚʠʜʫʘʣʴʥʦ ʜʣʷ 

ʢʘʞʜʦʛʦ ʟʘʣʘ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʝʛʦ ʨʘʟʤʝʨʦʚ, ʢʦʥʬʠʛʫʨʘʮʠʠ, ʦʪʜʝʣʢʠ, ʟʚʫʢʦʠʟʦʣʷʮʠʠ ʠ 

ʤʥʦʛʠʭ ʜʨʫʛʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ. 

ɺ ʧʦʜʘʚʣʷʶʱʝʤ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʜʠʥʘʤʠʢʠ ʨʘʟʤʝʱʘʶʪʩʷ ʩʢʨʳʪʦ ʟʘ ʧʦʜʚʝʩʥʳʤ 

ʧʦʪʦʣʢʦʤ ʣʠʙʦ ʧʦʜʚʝʰʠʚʘʶʪʩʷ ʥʘ ʩʧʝʮʠʘʣʴʥʳʭ ʥʘʩʪʝʥʥʳʭ ʢʨʦʥʰʪʝʡʥʘʭ. ʇʝʨʚʳʡ ʚʘʨʠʘʥʪ 

ʧʦʟʚʦʣʷʝʪ ʩʦʭʨʘʥʠʪʴ ʠʥʪʝʨʴʝʨ ʧʦʤʝʱʝʥʠʷ ʙʝʟ ʠʟʤʝʥʝʥʠʡ ʠ ʧʨʠ ʵʪʦʤ ʦʙʝʩʧʝʯʠʪʴ 

ʨʘʚʥʦʤʝʨʥʦʝ ʟʚʫʢʦʚʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ. ʅʘʩʪʝʥʥʳʝ ʛʨʦʤʢʦʛʦʚʦʨʠʪʝʣʠ ʩʦʟʜʘʶʪ ʥʘʧʨʘʚʣʝʥʥʳʡ 

ʟʚʫʢ. ʆʙʘ ʚʘʨʠʘʥʪʘ ʘʫʜʠʦʦʩʥʘʱʝʥʠʷ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʢʘʢ ʥʝʟʘʚʠʩʠʤʦ, ʪʘʢ ʠ ʩʦʚʤʝʩʪʥʦ. 

ɼʣʷ ʢʦʨʨʝʢʪʥʦʡ ʟʘʧʠʩʠ ʠ ʚʦʩʧʨʦʠʟʚʝʜʝʥʠʷ ʟʚʫʢʘ ʚ ʩʦʩʪʘʚ ʩʠʩʪʝʤʳ ʟʚʫʢʦʚʦʛʦ 

ʩʦʧʨʦʚʦʞʜʝʥʠʷ ʚʭʦʜʷʪ ʫʩʪʨʦʡʩʪʚʘ ʜʣʷ ʫʩʠʣʝʥʠʷ ʩʠʛʥʘʣʦʚ (ʫʩʠʣʠʪʝʣʠ ʤʦʱʥʦʩʪʠ), 

ʤʠʢʰʠʨʦʚʘʥʠʷ (ʤʠʢʰʝʨʳ ʠ ʤʠʢʰʝʨʥʳʝ ʧʫʣʴʪʳ) ʠ ʦʙʨʘʙʦʪʢʠ (ʵʢʚʘʣʘʡʟʝʨʳ, ʢʨʦʩʩʦʚʝʨʳ, 

ʢʦʤʧʨʝʩʩʦʨʳ, ʛʝʡʪʳ, ʧʦʜʘʚʠʪʝʣʠ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ ʠ ʪ.ʧ.). 

ʉʦʚʨʝʤʝʥʥʳʝ ʮʠʬʨʦʚʳʝ ʘʫʜʠʦʧʣʘʪʬʦʨʤʳ ʫʧʨʦʱʘʶʪ ʩʦʟʜʘʥʠʝ ʤʥʦʛʦʟʦʥʥʳʭ ʟʚʫʢʦʚʳʭ 



 

 

ʢʦʤʧʣʝʢʩʦʚ. ʆʥʠ ʦʙʝʩʧʝʯʠʚʘʶʪ ʤʠʢʰʠʨʦʚʘʥʠʝ ʩʠʛʥʘʣʦʚ, ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʧʦ ʟʦʥʘʤ ʚʝʱʘʥʠʷ, 

ʚʳʚʦʜ ʥʘ ʟʘʧʠʩʴ ʠ ʤʥʦʛʠʝ ʜʨʫʛʠʝ ʬʫʥʢʮʠʠ. ʎʠʬʨʦʚʘʷ ʘʫʜʠʦʧʣʘʪʬʦʨʤʘ ʧʨʝʜʩʪʘʚʣʷʝʪ 

ʩʦʙʦʡ ʥʝʙʦʣʴʰʦʡ ʤʦʜʫʣʴ, ʢʦʪʦʨʳʡ ʟʘʤʝʥʷʝʪ ʮʝʣʳʡ ʨʵʢʦʚʳʡ ʰʢʘʬ ʩ ʘʥʘʣʦʛʠʯʥʳʤʠ 

ʘʥʘʣʦʛʦʚʳʤʠ ʫʩʪʨʦʡʩʪʚʘʤʠ, ʠʟʙʘʚʣʷʝʪ ʦʪ ʩʣʦʞʥʦʡ ʩʠʩʪʝʤʳ ʢʦʤʤʫʪʘʮʠʠ, ʠʤʝʝʪ ʫʜʦʙʥʳʡ 

ʠʥʪʝʨʬʝʡʩ ʥʘʩʪʨʦʡʢʠ ʠ ʫʧʨʘʚʣʝʥʠʷ ʠ, ʯʪʦ ʥʝʤʘʣʦʚʘʞʥʦ, ʟʥʘʯʠʪʝʣʴʥʦ ʜʝʰʝʚʣʝ ʘʥʘʣʦʛʦʚʦʛʦ 

ʨʝʰʝʥʠʷ. 

ʊʶʥʝʨ (ʦʪ ʘʥʛʣ. tuner tune ð ʥʘʩʪʨʘʠʚʘʪʴ (ʥʘ ʜʣʠʥʫ ʚʦʣʥʳ)) ð ʧʝʨʩʦʥʘʣʴʥʦʝ 

ʘʙʦʥʝʥʪʩʢʦʝ ʫʩʪʨʦʡʩʪʚʦ, ʩʣʫʞʘʱʝʝ ʜʣʷ ʚʳʜʝʣʝʥʠʷ ʠ ʜʝʤʦʜʫʣʷʮʠʠ ʩʠʛʥʘʣʘ. ʊɺ-ʪʶʥʝʨ ð 

ʨʦʜ ʪʶʥʝʨʘ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʡ ʜʣʷ ʧʨʠʝʤʘ ʪʝʣʝʚʠʟʠʦʥʥʦʛʦ ʩʠʛʥʘʣʘ ʚ ʨʘʟʣʠʯʥʳʭ ʬʦʨʤʘʪʘʭ 

ʚʝɦʘʥʠʷ (PAL, SECAM, NTSC) ʩ ʧʦʢʘʟʦʤ ʥʘ ʢʦʤʧʴʶʪʝʨʝ ʠʣʠ ʧʨʦʩʪʦ ʥʘ ʦʪʜʝʣʴʥʦʤ 

ʤʦʥʠʪʦʨʝ. 

ʊʘʢʠʝ ʪʶʥʝʨʳ ʤʦʛʫʪ ʧʨʝʜʩʪʘʚʣʷʪʴ ʩʦʙʦʡ ʢʘʢ ʦʪʜʝʣʴʥʦʝ ʫʩʪʨʦʡʩʪʚʦ ʩ ʨʘʜʠʦʚʭʦʜʦʤ ʠ 

ʘʫʜʠʦʚʠʜʝʦʚʳʭʦʜʘʤʠ, ʪʘʢ ʠ ʚʩʪʨʘʠʚʘʝʤʫʶ ʧʣʘʪʫ. 

ʇʦ ʢʦʥʩʪʨʫʢʪʠʚʥʦʤʫ ʠʩʧʦʣʥʝʥʠʶ ʊɺ-ʪʦʥʝʨʳ ʙʳʚʘʶʪ ʚʥʝʰʥʠʝ (ʧʦʜʢʣʶʯʘʶʪʩʷ ʢ 

ʢʦʤʧʴʶʪʝʨʫ ʣʠʙʦ ʯʝʨʝʟ USB, ʣʠʙʦ ʤʝʞʜʫ ʢʦʤʧʴʶʪʝʨʦʤ ʠ ʜʠʩʧʣʝʝʤ ʯʝʨʝʟ ʚʠʜʝʦʢʘʙʝʣʴ) ʠ 

ʚʥʫʪʨʝʥʥʠʝ (ʚʩʪʘʚʣʷʶʪʩʷ ʚ ʩʣʦʪ ISA, ʠʣʠ PCI, ʠʣʠ PCI-Express). ʂʨʦʤʝ ʪʦʛʦ, ʙʦʣʴʰʠʥʩʪʚʦ 

ʩʦʚʨʝʤʝʥʥʳʭ ʊɺ-ʪʦʥʝʨʦʚ ʧʨʠʥʠʤʘʶʪ FM-ʨʘʜʠʦʩʪʘʥʮʠʠ ʠ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʜʣʷ 

ʟʘʭʚʘʪʘ ʚʠʜʝʦ. ʊʶʥʝʨ ʥʘʩʪʨʘʠʚʘʝʪʩʷ ʥʘ ʨʘʜʠʦʩʠʛʥʘʣ ʦʜʥʦʡ ʯʘʩʪʦʪʳ, ʧʦʵʪʦʤʫ ʚ 

ʘʫʜʠʦʚʠʜʝʦʪʝʭʥʠʢʫ ʠʥʦʛʜʘ ʫʩʪʘʥʘʚʣʠʚʘʶʪ ʜʚʘ ʪʶʥʝʨʘ, ʜʣʷ ʪʦʛʦ ʯʪʦʙʳ ʦʜʥʦʚʨʝʤʝʥʥʦ 

ʩʤʦʪʨʝʪʴ ʦʜʠʥ ʢʘʥʘʣ ʠ ʟʘʧʠʩʳʚʘʪʴ ʠʥʬʦʨʤʘʮʠʶ ʩ ʜʨʫʛʦʛʦ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚʳʧʫʩʢʘʶʪʩʷ 

ʨʘʟʣʠʯʥʳʝ ʚʠʜʳ ʪʶʥʝʨʦʚ, ʥʘʧʨʠʤʝʨ ʢʦʤʧʘʢʪʥʳʝ ʪʶʥʝʨʳ ʩ ʠʥʪʝʨʬʝʡʩʦʤ USB. 

ɿʚʫʢʦʚʘʷ ʢʘʨʪʘ (ʟʚʫʢʦʚʘʷ ʧʣʘʪʘ, ʘʫʜʠʦʢʘʨʪʘ; ʘʥʛʣ. sound card) ð ʜʦʧʦʣʥʠʪʝʣʴʥʦʝ 

ʦʙʦʨʫʜʦʚʘʥʠʝ ʇʂ, ʧʦʟʚʦʣʷʶʱʝʝ ʦʙʨʘʙʘʪʳʚʘʪʴ ʟʚʫʢ (ʚʳʚʦʜʠʪʴ ʥʘ ʘʢʫʩʪʠʯʝʩʢʠʝ ʩʠʩʪʝʤʳ ʠ 

(ʠʣʠ) ʟʘʧʠʩʳʚʘʪʴ). ʅʘ ʤʦʤʝʥʪ ʧʦʷʚʣʝʥʠʷ ʟʚʫʢʦʚʳʝ ʧʣʘʪʳ ʧʨʝʜʩʪʘʚʣʷʣʠ ʩʦʙʦʡ ʦʪʜʝʣʴʥʳʝ 

ʢʘʨʪʳ ʨʘʩʰʠʨʝʥʠʷ, ʫʩʪʘʥʘʚʣʠʚʘʝʤʳʝ ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʩʣʦʪ. ɺ ʩʦʚʨʝʤʝʥʥʳʭ 

ʢʦʤʧʴʶʪʝʨʘʭ ʯʘʱʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʚʠʜʝ ʠʥʪʝʛʨʠʨʦʚʘʥʥʦʛʦ ʚ ʤʘʪʝʨʠʥʩʢʫʶ ʧʣʘʪʫ 

ʘʧʧʘʨʘʪʥʦʛʦ ʢʦʜʝʢʘ (ʩʦʛʣʘʩʥʦ ʩʧʝʮʠʬʠʢʘʮʠʠ Intel ɸʉ'97 ʠʣʠ Intel HD Audio). 

ɿʚʫʢʦʚʳʝ ʬʘʡʣʳ (sound files, audio files) ð ʬʘʡʣʳ, ʩʦʜʝʨʞʘʱʠʝ ʮʠʬʨʦʚʫʶ ʟʘʧʠʩʴ 

ʘʫʜʠʦʜʘʥʥʳʭ (ʛʦʣʦʩʘ, ʤʫʟʳʢʘʣʴʥʳʭ ʧʨʦʠʟʚʝʜʝʥʠʡ ʠʣʠ ʠʭ ʬʨʘʛʤʝʥʪʦʚ ʠ ʜʨʫʛʠʭ ʟʚʫʢʦʚ 

ʣʶʙʦʡ ʧʨʠʨʦʜʳ); ʩʫʱʝʩʪʚʫʶʪ ʜʚʘ ʦʩʥʦʚʥʳʭ ʪʠʧʘ ʟʚʫʢʦʚʳʭ ʬʘʡʣʦʚ: ʩ ʦʮʠʬʨʦʚʘʥʥʳʤ 

ʟʚʫʢʦʤ ʠ ʥʦʪʥʦʡ ʟʘʧʠʩʴʶ. ɿʚʫʢʦʚʳʝ ʬʘʡʣʳ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʩʦʩʪʘʚʥʫʶ ʯʘʩʪʴ 

ʤʫʣʴʪʠʤʝʜʠʘ. 

ʉʫʱʝʩʪʚʫʶʪ ʟʚʫʢʦʚʳʝ ʬʘʡʣʳ ʨʘʟʣʠʯʥʳʭ ʬʦʨʤʘʪʦʚ (OGG, WMA, WAVE, MP3, MIDI  ʠ 

ʜʨ.). ʇʦʩʢʦʣʴʢʫ ʜʣʷ ʨʘʟʥʳʭ ʬʦʨʤʘʪʦʚ ʧʨʠʤʝʥʷʶʪʩʷ ʨʘʟʣʠʯʥʳʝ ʘʣʛʦʨʠʪʤʳ ʢʦʜʠʨʦʚʘʥʠʷ ʠ 

ʩʞʘʪʠʷ, ʦʙʲʝʤ ʦʜʠʥʘʢʦʚʦʛʦ ʟʚʫʢʦʚʦʛʦ ʦʪʨʝʟʢʘ ʚ ʨʘʟʣʠʯʥʳʭ ʬʦʨʤʘʪʘʭ ʙʫʜʝʪ ʨʘʟʣʠʯʥʳʤ. 

ʅʘʧʨʠʤʝʨ, ʄʈɿ-ʬʘʡʣ ʠʤʝʝʪ ʠʥʬʦʨʤʘʮʠʦʥʥʳʡ ʦʙʲʝʤ ʚ 10 ʨʘʟ ʤʝʥʴʰʝ, ʯʝʤ ʚ WAVE-

ʬʦʨʤʘʪʝ. 

MIDIð ʟʘʧʠʩʴ ʤʫʟʳʢʘʣʴʥʳʭ ʧʨʦʠʟʚʝʜʝʥʠʡ ʚ ʚʠʜʝ ʢʦʤʘʥʜ ʩʠʥʪʝʟʘʪʦʨʫ; ʤʫʟʳʢʘʣʴʥʳʝ 

ʬʘʡʣʳ ʢʦʤʧʘʢʪʥʳ, ʛʦʣʦʩ ʯʝʣʦʚʝʢʘ ʥʝ ʚʦʩʧʨʦʠʟʚʦʜʷʪ (ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʚʝʢʪʦʨʥʦʤʫ 

ʧʨʝʜʩʪʘʚʣʝʥʠʶ ʚ ʛʨʘʬʠʢʝ). 

WAV ð ʫʥʠʚʝʨʩʘʣʴʥʳʡ ʟʚʫʢʦʚʦʡ ʬʦʨʤʘʪ, ʚ ʢʦʪʦʨʦʤ ʭʨʘʥʠʪʩʷ ʧʦʣʥʘʷ ʠʥʬʦʨʤʘʮʠʷ ʦʙ 

ʦʮʠʬʨʦʚʘʥʥʦʤ ʟʚʫʢʝ (ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʬʦʨʤʘʪʫ bmp ʚ ʛʨʘʬʠʢʝ). ɿʘʥʠʤʘʝʪ ʦʯʝʥʴ ʙʦʣʴʰʦʡ 

ʦʙʲʝʤ ʧʘʤʷʪʠ (15 ʄʙʘʡʪ ʥʘ 1 ʤʠʥ ʟʚʫʯʘʥʠʷ). 

MP3 ð ʬʦʨʤʘʪ ʩʞʘʪʠʷ ʘʫʜʠʦʠʥʬʦʨʤʘʮʠʠ ʩ ʨʝʛʫʣʠʨʫʝʤʦʡ ʧʦʪʝʨʝʡ ʠʥʬʦʨʤʘʮʠʠ, 

ʧʦʟʚʦʣʷʶʱʠʡ ʩʞʠʤʘʪʴ ʬʘʡʣʳ ʚ ʥʝʩʢʦʣʴʢʦ ʨʘʟ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʟʘʜʘʥʥʦʛʦ ʙʠʪʨʝʡʪʘ (ʚ 

ʩʨʝʜʥʝʤ ʚ 11 ʨʘʟ). ɼʘʞʝ ʧʨʠ ʩʘʤʦʤ ʚʳʩʦʢʦʤ ʙʠʪʨʝʡʪʝ ð 320 ʂʙʠʪ/ʩ ð ʦʙʝʩʧʝʯʠʚʘʝʪ 

ʯʝʪʳʨʝʭʢʨʘʪʥʦʝ ʩʞʘʪʠʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʤʧʘʢʪ-ʜʠʩʢʘʤʠ. 

APE ð ʬʦʨʤʘʪ ʩʞʘʪʠʷ ʘʫʜʠʦʠʥʬʦʨʤʘʮʠʠ ʙʝʟ ʧʦʪʝʨʠ ʠʥʬʦʨʤʘʮʠʠ (ʘ ʩʣʝʜʦʚʘʪʝʣʴʥʦ, 

ʢʘʯʝʩʪʚʘ); ʢʦʵʬʬʠʮʠʝʥʪ ʩʞʘʪʠʷ ð ʦʢʦʣʦ 2. 



 

 

ʌʘʡʣʳ ʩ ʦʮʠʬʨʦʚʘʥʥʳʤ ʟʚʫʢʦʤ (digitized sound files) ð ʟʚʫʢʦʚʳʝ ʬʘʡʣʳ, ʚ ʢʦʪʦʨʳʭ 

ʠʩʭʦʜʥʘʷ ʥʝʧʨʝʨʳʚʥʘʷ (ʘʥʘʣʦʛʦʚʘʷ) ʬʦʨʤʘ ʩʠʛʥʘʣʘ ʟʘʧʠʩʘʥʘ ʚ ʚʠʜʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ 

ʢʦʨʦʪʢʠʭ ʜʠʩʢʨʝʪʥʳʭ ʟʥʘʯʝʥʠʡ ʘʤʧʣʠʪʫʜ ʟʚʫʢʦʚʦʛʦ ʩʠʛʥʘʣʘ, ʠʟʤʝʨʝʥʥʳʭ (ʚʳʙʨʘʥʥʳʭ) 

ʯʝʨʝʟ ʦʜʠʥʘʢʦʚʳʝ ʧʨʦʤʝʞʫʪʢʠ ʚʨʝʤʝʥʠ ʠ ʠʤʝʶʱʠʭ ʤʝʞʜʫ ʩʦʙʦʡ ʚʝʩʴʤʘ ʤʘʣʳʡ ʠʥʪʝʨʚʘʣ. 

ʇʨʦʮʝʩʩ ʟʘʤʝʥʳ ʥʝʧʨʝʨʳʚʥʦʛʦ ʩʠʛʥʘʣʘ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴʶ ʝʛʦ ʟʥʘʯʝʥʠʡ ʥʘʟʳʚʘʶʪ 

ʜʠʩʢʨʝʪʠʟʘʮʠʝʡ (sampling), ʘ ʪʘʢʫʶ ʬʦʨʤʫ ʟʘʧʠʩʠ ð ʠʤʧʫʣʴʩʥʦ-ʢʦʜʦʚʦʡ (pulse code). 

ɸʧʧʘʨʘʪʥʘʷ ʨʝʘʣʠʟʘʮʠʷ ʦʙʨʘʙʦʪʢʠ ʦʮʠʬʨʦʚʘʥʥʦʛʦ ʟʚʫʢʘ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ ʘʥʘʣʦʛʦ-

ʮʠʬʨʦʚʦʡ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʴ ʧʨʝʦʙʨʘʟʫʝʪ ʘʥʘʣʦʛʦʚʳʡ ʩʠʛʥʘʣ ʚ ʤʥʦʞʝʩʪʚʦ ʮʠʬʨʦʚʳʭ 

ʟʘʤʝʨʦʚ, ʘ ʧʨʠ ʚʦʩʧʨʦʠʟʚʝʜʝʥʠʠ ʮʠʬʨʦʘʥʘʣʦʛʦʚʳʡ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʴ ʦʩʫʱʝʩʪʚʣʷʝʪ 

ʦʙʨʘʪʥʳʡ ʧʨʦʮʝʩʩ ð ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʮʠʬʨʦʚʦʛʦ ʩʠʛʥʘʣʘ ʚ ʘʥʘʣʦʛʦʚʳʡ. ʌʘʡʣʳ ʩ 

ʦʮʠʬʨʦʚʘʥʥʳʤ ʟʚʫʢʦʤ ʙʳʚʘʶʪ ʜʚʫʭ ʚʠʜʦʚ: ʩ ʟʘʛʦʣʦʚʢʦʤ ʠ ʙʝʟ ʟʘʛʦʣʦʚʢʘ. 

ʌʘʡʣʳ ʩ ʥʦʪʥʦʡ ʟʘʧʠʩʴʶ (song file, music file) ð ʟʚʫʢʦʚʳʝ ʬʘʡʣʳ, ʢʦʪʦʨʳʝ ʩʦʜʝʨʞʘʪ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʢʦʤʘʥʜ, ʩʦʦʙʱʘʶʱʠʭ, ʢʘʢʫʶ ʥʦʪʫ, ʢʘʢʠʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʠ ʢʘʢ ʜʦʣʛʦ 

ʥʫʞʥʦ ʚʦʩʧʨʦʠʟʚʦʜʠʪʴ ʚ ʪʦʪ ʠʣʠ ʠʥʦʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ. ʌʦʨʤʘʪ ʤʦʞʝʪ ʧʨʝʜʫʩʤʘʪʨʠʚʘʪʴ 

ʦʜʥʦʚʨʝʤʝʥʥʫʶ ʠʛʨʫ ʥʝʩʢʦʣʴʢʠʭ ʤʫʟʳʢʘʣʴʥʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ ð ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʛʦʚʦʨʷʪ ʦ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʤ ʢʦʣʠʯʝʩʪʚʝ ʛʦʣʦʩʦʚ. 

ʈʘʩʩʤʦʪʨʠʤ ʦʩʥʦʚʥʳʝ ʩʪʘʥʜʘʨʪʳ ʤʥʦʛʦʢʘʥʘʣʴʥʦʛʦ ʟʚʫʢʘ. 

Dolby Stereo ð ʩʪʘʥʜʘʨʪ ʥʘ ʪʝʭʥʦʣʦʛʠʶ ʮʠʬʨʦʚʦʡ ʟʘʧʠʩʠ (ʚʦʩʧʨʦʠʟʚʝʜʝʥʠʷ) ʟʚʫʢʦʚʦʛʦ 

ʩʦʧʨʦʚʦʞʜʝʥʠʷ ʬʠʣʴʤʦʚ ʜʣʷ ʢʠʥʦʪʝʘʪʨʦʚ, ʧʦʟʚʦʣʷʶʱʠʡ ʢʦʜʠʨʦʚʘʪʴ ʥʘ ʜʚʫʭ ʟʚʫʢʦʚʳʭ 

ʜʦʨʦʞʢʘʭ ʢʠʥʦʧʣʝʥʢʠ ʯʝʪʳʨʝ ʢʘʥʘʣʘ: ʣʝʚʳʡ, ʮʝʥʪʨʘʣʴʥʳʡ, ʧʨʘʚʳʡ ʠ ʪʳʣʦʚʦʡ. ʉʯʠʪʘʥʥʳʡ 

ʩ ʢʠʥʦʧʣʝʥʢʠ ʩʠʛʥʘʣ ʧʨʝʦʙʨʘʟʫʝʪʩʷ ʜʝʢʦʜʝʨʦʤ ʚ ʯʝʪʨrʝʭʢʘʥʘʣʴʥʳʡ, ʜʘʶʱʠʡ ʵʬʬʝʢʪ 

ʦʢʨʫʞʘʶʱʝʛʦ (surround) ʟʚʫʢʘ. ɹʝʟ ʜʝʢʦʜʝʨʘ ʟʚʫʢ ʚʦʩʧʨʦʠʟʚʦʜʠʪʩʷ ʢʘʢ ʦʙʳʯʥʳʡ 

ʜʚʫʭʢʘʥʘʣʴʥʳʡ ʩʪʝʨʝʦ. ʉʪʘʥʜʘʨʪ ʧʨʝʜʣʦʞʝʥ ʢʦʤʧʘʥʠʝʡ Dolby Laboratories ʚ 1976 ʛ. 

DDS (Dolby Surround Sound) ð ʩʪʘʥʜʘʨʪ ʥʘ ʪʝʭʥʦʣʦʛʠʶ ʮʠʬʨʦʚʦʡ ʟʘʧʠʩʠ 

(ʚʦʩʧʨʦʠʟʚʝʜʝʥʠʷ) ʟʚʫʢʦʚʦʛʦ ʩʦʧʨʦʚʦʞʜʝʥʠʷ ʬʠʣʴʤʦʚ ʚ ʯʘʩʪʦʪʥʦʤ ʜʠʘʧʘʟʦʥʝ 100ð7 000 

ɻʮ ʜʣʷ ʜʦʤʘʰʥʠʭ ʢʠʥʦʪʝʘʪʨʦʚ. ʉʪʘʥʜʘʨʪ ʧʦʟʚʦʣʷʝʪ ʢʦʜʠʨʦʚʘʪʴ ʥʘ ʜʚʫʭ ʟʚʫʢʦʚʳʭ ʜʦʨʦʞʢʘʭ 

ʢʠʥʦʧʣʝʥʢʠ ʪʨʠ ʢʘʥʘʣʘ: ʣʝʚʳʡ, ʧʨʘʚʳʡ ʠ ʪʳʣʦʚʦʡ. ʉʯʠʪʘʥʥʳʡ ʩ ʢʠʥʦʧʣʝʥʢʠ ʩʠʛʥʘʣ 

ʜʝʢʦʜʠʨʫʝʪʩʷ ʚ ʪʨʝʭʢʘʥʘʣʴʥʳʡ. ɹʝʟ ʜʝʢʦʜʝʨʘ ʟʚʫʢ ʚʦʩʧʨʦʠʟʚʦʜʠʪʩʷ ʢʘʢ ʦʙʳʯʥʳʡ 

ʜʚʫʭʢʘʥʘʣʴʥʳʡ ʩʪʝʨʝʦ. ʉʪʘʥʜʘʨʪ ʧʨʝʜʣʦʞʝʥ ʢʦʤʧʘʥʠʝʡ Dolby Laboratories ʚ 1982 ʛ. 

DPL (Dolby Surround Pro Logic) ð ʨʘʟʚʠʪʠʝ ʩʪʘʥʜʘʨʪʘ DDS ʜʣʷ ʜʦʤʘʰʥʠʭ ʢʠʥʦʪʝʘʪʨʦʚ 

ʩ ʪʨʝʭ ʥʘ ʯʝʪʳʨʝ ʢʘʥʘʣʘ ʟʚʫʢʘ: ʣʝʚʳʡ, ʮʝʥʪʨʘʣʴʥʳʡ, ʧʨʘʚʳʡ ʠ ʪʳʣʦʚʦʡ. ʉʪʘʥʜʘʨʪ ʧʨʝʜʣʦʞʝʥ 

ʢʦʤʧʘʥʠʝʡ Dolby Laboratories ʚ 1987 ʛ. 

Dolby Digital ð ʩʪʘʥʜʘʨʪ ʢʦʜʠʨʦʚʘʥʠʷ (ʜʝʢʦʜʠʨʦʚʘʥʠʷ) ʟʘʧʠʩʠ ʰʝʩʪʠʢʘʥʘʣʴʥʦʛʦ ʟʚʫʢʘ 

(5 + 1) ʚ ʜʠʘʧʘʟʦʥʝ ʦʪ 20 ɻʮ ʜʦ 20 ʢɻʮ: ʧʷʪʴ ʢʘʥʘʣʦʚ ʦʢʨʫʞʘʶʱʝʛʦ ʟʚʫʢʘ ʠ ʦʜʠʥ 

ʥʠʟʢʦʯʘʩʪʦʪʥʳʡ 

ʥʳʡ). ʉʪʘʥʜʘʨʪ ʧʨʝʜʣʦʞʝʥ ʢʦʤʧʘʥʠʝʡ Dolby Laboratories ʚ 1992 ʛ. ʏʘʩʪʦʪʥʳʡ ʜʠʘʧʘʟʦʥ 

ʧʷʪʠ ʢʘʥʘʣʦʚ ʩʦʩʪʘʚʣʷʝʪ ʦʪ 3 ɻʮ ʜʦ 20 ʢɻʮ, ʩʘʙʚʫʬʝʨʘ ð ʦʪ 3 ɻʮ ʜʦ 120 ʢɻʮ. 

Dolby Digital ɸʉɿ ð ʜʦʧʦʣʥʝʥʠʝ ʩʪʘʥʜʘʨʪʘ Dolby Digital ʩʭʝʤʦʡ, ʦʙʝʩʧʝʯʠʚʘʶʱʝʡ 

ʧʣʦʪʥʦʩʪʴ ʩʞʘʪʠʷ ʟʘʧʠʩʠ ʟʚʫʢʘ ʦʪ 12:1 ʠ ʙʦʣʝʝ ʧʨʠ ʟʥʘʯʝʥʠʠ ʙʠʪʨʝʡʪʘ ʦʪ 64 ʜʦ 640 ʂʙʠʪ/ʩ 

ʧʨʠ ʚʳʩʦʢʦʤ ʢʘʯʝʩʪʚʝ ʚʦʩʧʨʦʠʟʚʝʜʝʥʠʷ. 

Dolby Surround ɸʉɿ ð ʫʧʨʦʱʝʥʥʳʡ ʚʘʨʠʘʥʪ ʩʪʘʥʜʘʨʪʘ Dolby Digital ʜʣʷ ʜʦʤʘʰʥʠʭ 

ʢʠʥʦʪʝʘʪʨʦʚ, ʦʪʣʠʯʘʶʱʠʡʩʷ ʩʥʠʞʝʥʥʳʤʠ ʩʢʦʨʦʩʪʷʤʠ ʧʦʪʦʢʦʚ ʜʘʥʥʳʭ. 

DTS (Digital Theater System) ð ʩʪʘʥʜʘʨʪ ʰʝʩʪʠʢʘʥʘʣʴʥʦʡ (5+1) ʟʘʧʠʩʠ ʟʚʫʢʘ ʥʘ 

ʤʫʟʳʢʘʣʴʥʳʭ DVD, ʙʣʠʟʦʢ ʢ Dolby Digital, ʦʪʣʠʯʘʝʪʩʷ ʤʝʥʴʰʠʤ ʢʦʵʬʬʠʮʠʝʥʪʦʤ ʩʞʘʪʠʷ 

(4:1), ʧʦʚʳʰʝʥʥʦʡ ʩʢʦʨʦʩʪʴʶ ʧʦʪʦʢʘ ʜʘʥʥʳʭ (ʙʠʪʨʝʡʪ ð 882 ʂʙʠʪ/ʩ). ɿʘ ʩʯʝʪ ʵʪʦʛʦ, ʘ ʪʘʢʞʝ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʦʚʝʨʰʝʥʥʦʛʦ ʘʣʛʦʨʠʪʤʘ ʩʞʘʪʠʷ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʚʳʩʦʢʠʤ ʢʘʯʝʩʪʚʦʤ 

ʟʘʧʠʩʠ ʠ ʚʦʩʧʨʦʠʟʚʝʜʝʥʠʷ ʟʚʫʢʘ. ʇʨʠ ʟʘʧʠʩʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʯʘʩʪʦʪʘ ʜʠʩʢʨʝʪʠʟʘʮʠʠ 48 ʢɻʮ, 

ʯʪʦ ʜʝʣʘʝʪ ʩʪʘʥʜʘʨʪ ʥʘʠʙʦʣʝʝ ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʳʤ ʠʟ ʚʩʝʭ ʩʪʘʥʜʘʨʪʦʚ ʟʘʧʠʩʠ ʟʚʫʢʘ ʥʘ 

DVD. 



 

 

Dolby Pro Logic IIð ʨʘʟʚʠʪʠʝ ʩʪʘʥʜʘʨʪʘ Dolby Surround Pro Logic, ʦʙʝʩʧʝʯʠʚʘʶʱʝʝ 

ʨʘʟʣʦʞʝʥʠʝ ʦʙʳʯʥʦʛʦ ʩʪʝʨʝʦʟʚʫʢʘ ʥʘ ʰʝʩʪʴ ʢʘʥʘʣʦʚ: 5+1. 

Dolby Pro Logic Iixðʨʘʟʚʠʪʠʝ ʩʪʘʥʜʘʨʪʘ Dolby Surround Pro Logic, ʦʙʝʩʧʝʯʠʚʘʶʱʝʝ 

ʨʘʟʣʦʞʝʥʠʝ ʩʪʝʨʝʦʟʚʫʢʘ ʥʘ 7 (6 + 1) ʠʣʠ 8 ʢʘʥʘʣʦʚ (7 + 1). ɺʦʟʤʦʞʥʳ ʨʝʞʠʤʳ 

ʜʝʢʦʜʠʨʦʚʘʥʠʷ: ʬʠʣʴʤ (movie) ð ʧʨʦʠʟʚʦʜʠʪʩʷ ʜʫʙʣʠʨʦʚʘʥʠʝ ʮʝʥʪʨʘʣʴʥʦʛʦ ʢʘʥʘʣʘ ʠʣʠ 

ʪʳʣʦʚʳʭ ʢʘʥʘʣʦʚ; ʠʛʨʘ (play) ð ʩʠʛʥʘʣ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʥʘʧʨʘʚʣʷʝʪʩʷ ʥʘ çʥʦʚʳʝ ʢʘʥʘʣʳè; 

ʤʫʟʳʢʘ (music). 

Dolby Digital EX ð ʚʘʨʠʘʥʪ ʩʪʘʥʜʘʨʪʘ Dolby Pro Logic Iix  ʜʣʷ ʜʦʤʘʰʥʠʭ ʢʠʥʦʪʝʘʪʨʦʚ. 

Dolby Digital Surround EX ð ʨʘʩʰʠʨʝʥʥʳʡ ʜʦ 7 ʢʘʥʘʣʦʚ (6 + 1) ʚʘʨʠʘʥʪ ʩʪʘʥʜʘʨʪʘ Dolby 

Digital Surround, ʚ ʢʦʪʦʨʦʤ ʠʤʝʝʪʩʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ ʪʳʣʦʚʦʡ (ʟʘʜʥʠʡ) ʢʘʥʘʣ, 

ʜʫʙʣʠʨʫʶʱʠʡ ʮʝʥʪʨʘʣʴʥʳʡ ʢʘʥʘʣ, ʝʩʣʠ ʟʚʫʢ ʟʘʧʠʩʘʥ ʚ ʬʦʨʤʘʪʝ 5 + 1. ɺ ʩʣʫʯʘʝ ʢʦʛʜʘ ʟʚʫʢ 

ʟʘʧʠʩʘʥ ʚ ʬʦʨʤʘʪʝ 6+1, ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ ʢʘʥʘʣ ʩʪʘʥʦʚʠʪʩʷ ʧʦʣʥʦʮʝʥʥʳʤ ʢʘʥʘʣʦʤ 

ʦʢʨʫʞʘʶʱʝʛʦ ʟʚʫʢʘ. 

DTS-ESðʘʥʘʣʦʛ ʩʪʘʥʜʘʨʪʘ Dolby Digital EX, ʨʘʟʨʘʙʦʪʘʥʥʳʡ ʢʦʤʧʘʥʠʝʡ DTS; ʧʦʟʚʦʣʷʝʪ 

ʢʦʜʠʨʦʚʘʪʴ ʟʚʫʢ ʚ ʬʦʨʤʘʪʘʭ 6+1ʠ7+1ʠ ʨʘʩʢʣʘʜʳʚʘʪʴ ʟʚʫʢ, ʟʘʢʦʜʠʨʦʚʘʥʥʳʡ ʚ ʬʦʨʤʘʪʝ DTS 

(5 + 1) ʥʘ 7 (6 + 1) ʠʣʠ 8 (7 + 1) ʢʘʥʘʣʦʚ. 

ʈʘʩʩʤʦʪʨʠʤ ʜʨʫʛʠʝ ʬʦʨʤʘʪʳ ʠ ʘʫʜʠʦʢʦʜʝʢʠ. 

ɸɸʉ (Advanced Audio Coding) ð ʮʠʬʨʦʚʦʡ ʬʦʨʤʘʪ ʢʦʜʠʨʦʚʘʥʠʷ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʡ 

ʚʳʩʦʢʦʝ ʢʘʯʝʩʪʚʦ ʟʘʧʠʩʠ ʠ ʚʦʩʧʨʦʠʟʚʝʜʝʥʠʷ ʤʫʟʳʢʘʣʴʥʳʭ ʧʨʦʠʟʚʝʜʝʥʠʡ. ʇʦʣʘʛʘʶʪ, ʯʪʦ 

ɸɸʉ ʧʨʝʚʦʩʭʦʜʠʪ ʧʦ ʢʘʯʝʩʪʚʫ ʟʚʫʯʘʥʠʷ ʬʦʨʤʘʪ ʘʫʜʠʦʟʘʧʠʩʠ MP3. ʉʪʘʥʜʘʨʪ ɸɸʉ ʠʩʧʦʣʴ-

ʟʫʝʪʩʷ ʚ ʩʪʘʮʠʦʥʘʨʥʳʭ, ʤʦʙʠʣʴʥʳʭ ʠ ʧʝʨʝʥʦʩʥʳʭ ʟʘʧʠʩʳʚʘʶʱʠʭ ʠ ʚʦʩʧʨʦʠʟʚʦʜʷʱʠʭ 

ʫʩʪʨʦʡʩʪʚʘʭ ʬʠʨʤʳ Apple (ʥʘʧʨʠʤʝʨ, ʧʣʝʡʝʨʘʭ ʩʝʨʠʠ iPod). 

FLAC ð ʬʦʨʤʘʪ ʩʞʘʪʠʷ ʘʫʜʠʦʬʘʡʣʦʚ ʙʝʟ ʧʦʪʝʨʠ ʢʘʯʝʩʪʚʘ. ɽʛʦ ʦʩʦʙʝʥʥʦʩʪʠ: 

ʤʥʦʛʦʧʣʘʪʬʦʨʤʝʥʥʦʩʪʴ (ʚʦʟʤʦʞʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʘʢʪʠʯʝʩʢʠ ʩʦ ʚʩʝʤʠ ʜʝʡʩʪʚʫʶʱʠʤʠ 

ʦʧʝʨʘʮʠʦʥʥʳʤʠ ʩʠʩʪʝʤʘʤʠ), ʧʦʩʪʦʷʥʥʦʝ ʦʙʥʦʚʣʝʥʠʝ, ʥʘʣʠʯʠʝ ʫʜʦʙʥʦʡ ʛʨʘʬʠʯʝʩʢʦʡ 

ʦʙʦʣʦʯʢʠ, ʚʥʝʰʥʠʭ ʤʦʜʫʣʝʡ (ʧʣʘʛʠʥʦʚ) ʜʣʷ ʨʘʟʥʳʭ ʧʨʦʠʛʨʳʚʘʪʝʣʝʡ, ʫʪʠʣʠʪʳ ʢʦʤʘʥʜʥʦʡ 

ʩʪʨʦʢʠ, ʚʳʧʦʣʥʷʶʱʝʡ ʩʞʘʪʠʝ ʠ ʨʘʩʧʘʢʦʚʢʫ ʬʘʡʣʦʚ, ʘ ʪʘʢʞʝ ʫʪʠʣʠʪʳ ʜʣʷ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ 

ʤʝʪʘʜʘʥʥʳʭ ʚ ʬʘʡʣʘʭ. 

Monkey's Audio ð ʙʝʩʧʣʘʪʥʦ ʨʘʩʧʨʦʩʪʨʘʥʷʝʤʳʡ ʬʦʨʤʘʪ ʩʞʘʪʠʷ ʘʫʜʠʦʬʘʡʣʦʚ. ɽʛʦ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ: ʦʪʩʫʪʩʪʚʠʝ ʧʦʪʝʨʴ ʢʘʯʝʩʪʚʘ, ʢʦʵʬʬʠʮʠʝʥʪ ʩʞʘʪʠʷ ð 40ð50%, ʨʘʙʦʪʘʝʪ ʥʘ 

ʧʣʘʪʬʦʨʤʝ Windows, ʠʤʝʝʪʩʷ ʧʣʘʛʠʥ ʜʣʷ ʧʨʦʠʛʨʳʚʘʪʝʣʝʡ Winamp, ʧʦʟʚʦʣʷʝʪ ʢʦʜʠʨʦʚʘʪʴ 

WAV-ʬʘʡʣʳ ʩ ʣʶʙʦʡ ʯʘʩʪʦʪʦʡ ʜʠʩʢʨʝʪʠʟʘʮʠʠ ʩ 8-, 16- ʠʣʠ 24-ʙʠʪʥʳʤ ʜʠʥʘʤʠʯʝʩʢʠʤ 

ʜʠʘʧʘʟʦʥʦʤ ʚ ʤʦʥʦ- ʠʣʠ ʩʪʝʨʝʦʨʝʞʠʤʝ. ɸʫʜʠʦʬʘʡʣʳ ʠʤʝʶʪ ʨʘʩʰʠʨʝʥʠʝ *.ʘʨʝ. ʌʦʨʤʘʪ 

ʠʤʝʝʪ ʦʪʢʨʳʪʳʡ ʠʩʭʦʜʥʳʡ ʢʦʜ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʨʘʟʨʘʙʦʪʯʠʢʘʤ ʚʢʣʶʯʘʪʴ ʧʦʜʜʝʨʞʢʫ ʵʪʦʛʦ 

ʢʦʜʝʢʘ ʚ ʩʚʦʠ ʧʨʦʛʨʘʤʤʳ. 

OGG (ʆʜʜ Vorbis) ð ʟʚʫʢʦʚʦʡ ʬʦʨʤʘʪ, ʯʘʩʪʴ ʧʨʦʝʢʪʘ ʧʦʣʥʦʩʪʴʶ ʦʪʢʨʳʪʦʡ 

ʤʫʣʴʪʠʤʝʜʠʡʥʦʡ ʩʠʩʪʝʤʳ. ʇʦ ʚʩʝʤ ʦʩʥʦʚʥʳʤ ʧʦʢʘʟʘʪʝʣʷʤ (ʢʘʯʝʩʪʚʦ ʚʦʩʧʨʦʠʟʚʝʜʝʥʠʷ 

ʟʚʫʢʦʚʦʛʦ ʩʧʝʢʪʨʘ, ʥʘʣʠʯʠʝ ʚʥʝʩʝʥʥʳʭ ʰʫʤʦʚ, ʢʦʵʬʬʠʮʠʝʥʪ ʩʞʘʪʠʷ) OGG ʦʧʝʨʝʞʘʝʪ WMA 

ʥʘ 2ð30% ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʠʧʘ ʤʫʟʳʢʠ. ɿʥʘʯʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʩʞʘʪʠʷ OGG ʜʣʷ 

ʨʘʟʥʳʭ ʦʙʨʘʟʮʦʚ ʪʝʩʪʦʚʦʛʦ ʩʠʛʥʘʣʘ ʧʨʠ ʙʠʪʨʝʡʪʝ 128 ʙʠʪ/ʩ ʩʦʩʪʘʚʣʷʶʪ ʦʪ 6 ʜʦ 12. OGG-

ʬʘʡʣ ʟʘʧʠʩʠ ʧʦʧʫʣʷʨʥʦʡ ʤʫʟʳʢʠ ʧʨʠ ʙʠʪʨʝʡʪʝ 128 ʂʙʠʪ/ʩ ʤʦʞʝʪ ʙʳʪʴ ʚ 1,5 ʨʘʟʘ ʢʦʨʦʯʝ 

ʄʈɿ-ʬʘʡʣʘ, ʥʝʩʤʦʪʨʷ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʦʚʤʝʩʪʥʦ ʩ MP3 ʘʜʘʧʪʠʚʥʦʛʦ ʩʞʘʪʠʷ VBR1 (Lame 

v. 1.12, engine 3.86). 

RA (Real Audio) ð ʬʦʨʤʘʪ ʧʦʪʦʢʦʚʦʡ ʟʘʧʠʩʠ (ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʡ ʠ ʥʝʧʨʝʨʳʚʥʦʡ) ʠ (ʠʣʠ) 

ʧʝʨʝʜʘʯʠ ʘʫʜʠʦʜʘʥʥʳʭ; ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʘʷ ʩʠʩʪʝʤʘ ʧʝʨʝʜʘʯʠ ʟʚʫʢʘ ʚ ʨʝʘʣʴʥʦʤ ʤʘʩʰʪʘʙʝ 

ʚʨʝʤʝʥʠ ʯʝʨʝʟ ʀʥʪʝʨʥʝʪ (ʪʝʣʝʬʦʥʥʘʷ ʩʚʷʟʴ, ʨʘʜʠʦʪʨʘʥʩʣʷʮʠʷ). Real Audio ʩʦʜʝʨʞʠʪ ʤʝʪʦʜ 

ʩʞʘʪʠʷ ʠ ʦʜʥʦʚʨʝʤʝʥʥʦ ʧʨʦʪʦʢʦʣ ʧʝʨʝʜʘʯʠ ʦʮʠʬʨʦʚʘʥʥʦʛʦ ʟʚʫʢʘ. 

SPDI/F (Sony/Philips Digital Interface Format) ð ʬʦʨʤʘʪ ʦʙʤʝʥʘ ʘʫʜʠʦʜʘʥʥʳʤʠ ʚ 

ʮʠʬʨʦʚʦʤ ʚʠʜʝ ʙʝʟ ʧʨʦʤʝʞʫʪʦʯʥʦʛʦ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʚ ʘʥʘʣʦʛʦʚʳʡ ʩʠʛʥʘʣ, ʩʦʚʤʝʩʪʥʘʷ 



 

 

ʨʘʟʨʘʙʦʪʢʘ ʬʠʨʤ Sony ʠ Philips; ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʳʩʦʢʦʝ ʢʘʯʝʩʪʚʦ ʧʝʨʝʜʘʯʠ ʟʚʫʢʘ. 

ʊʊʃ ð ʙʝʩʧʣʘʪʥʳʡ ʤʫʣʴʪʠʥʣʘʪʬʦʨʤʝʥʥʳʡ ʘʫʜʠʦʢʦʜʝʢ ʜʣʷ ʩʞʘʪʠʷ ʙʝʟ ʧʦʪʝʨʴ 8-, 16- ʠʣʠ 

24-ʙʠʪʥʳʭ WAV-ʬʘʡʣʦʚ; ʩʦʟʜʘʥ ʨʦʩʩʠʡʩʢʠʤʠ ʨʘʟʨʘʙʦʪʯʠʢʘʤʠ. ɽʛʦ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ: 

ʢʦʵʬʬʠʮʠʝʥʪ ʩʞʘʪʠʷ ð ʜʦ 30%, ʩʧʦʩʦʙʝʥ ʨʘʙʦʪʘʪʴ ʚ ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ, ʧʘʢʝʪ 

ʩʦʜʝʨʞʠʪ DirectShow-ʢʦʜʚʢʠ (ʢʦʤʧʨʝʩʩʦʨ, ʜʝʢʦʤʧʨʝʩʩʦʨ, ʩʧʣʠʪʪʝʨ), ʧʦʟʚʦʣʷʶʱʠʝ 

ʧʨʠʣʦʞʝʥʠʷʤ ʨʘʙʦʪʘʪʴ ʩ ʧʦʪʦʢʘʤʠ True Audio. ʉ ʢʦʨʨʝʢʪʥʦ ʫʩʪʘʥʦʚʣʝʥʥʳʤʠ DirectShow-

ʢʦʜʝʢʘʤʠ ʧʦʣʴʟʦʚʘʪʝʣʴ ʤʦʞʝʪ ʧʨʦʠʛʨʳʚʘʪʴ ʬʘʡʣʳ ʬʦʨʤʘʪʘ ʊʊɸ ʚ ʩʦʚʤʝʩʪʠʤʳʭ ʧʣʝʡʝʨʘʭ 

(RealOne, RadLight, Windows Media). 

WavPack ð ʙʝʩʧʣʘʪʥʦ ʨʘʩʧʨʦʩʪʨʘʥʷʝʤʳʡ ʬʦʨʤʘʪ ʠ ʢʦʜʝʢ, ʨʘʟʨʘʙʦʪʘʥʥʳʡ ʧʦʜ Windows; 

ʩʥʘʙʞʝʥ ʧʣʘʛʠʥʘʤʠ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʤʠ ʚʦʟʤʦʞʥʦʩʪʴ ʫʩʪʘʥʦʚʢʠ ʥʘ ʥʘʠʙʦʣʝʝ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʝ ʧʣʝʡʝʨʳ. ʆʩʦʙʝʥʥʦʩʪʴʶ ʷʚʣʷʝʪʩʷ ʥʘʣʠʯʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʩʦʟʜʘʥʠʷ ʜʚʫʭ 

ʬʘʡʣʦʚ: ʦʜʥʦʛʦ ð ʩ ʧʦʪʝʨʝʡ ʢʘʯʝʩʪʚʘ, ʜʨʫʛʦʛʦ ð ʢʦʨʨʝʢʪʠʨʫʶʱʝʛʦ (ʦʙʝʩʧʝʯʠʚʘʝʪ 

ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʢʘʯʝʩʪʚʘ ʦʩʥʦʚʥʦʛʦ ʬʘʡʣʘ). 

WMA (Windows Media Audio) ð ʩʪʘʥʜʘʨʪʥʳʡ ʬʦʨʤʘʪ ʟʚʫʢʦʟʘʧʠʩʠ ʩʦ ʩʞʘʪʠʝʤ ʜʣʷ 

Windows ʍʈ MCE. ʂʘʯʝʩʪʚʦ ʟʘʧʠʩʠ ʧʨʠʝʤʣʝʤʦ ʜʣʷ ʙʦʣʴʰʠʥʩʪʚʘ ʩʣʫʰʘʪʝʣʝʡ, ʦʜʥʘʢʦ ʥʝ 

ʙʝʟʫʧʨʝʯʥʦʝ (ʥʘʙʣʶʜʘʝʪʩʷ ʧʣʦʭʘʷ ʧʝʨʝʜʘʯʘ ʯʘʩʪʦʪʥʳʭ ʩʦʩʪʘʚʣʷʶʱʠʭ ʩʠʛʥʘʣʘ ʚʳʰʝ 14ð15 

ʢɻʮ). ɿʥʘʯʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʩʞʘʪʠʷ WMA ʜʣʷ ʨʘʟʥʳʭ ʦʙʨʘʟʮʦʚ ʪʝʩʪʦʚʦʛʦ ʩʠʛʥʘʣʘ ʧʨʠ 

ʙʠʪʨʝʡʪʝ 128 ʙʠʪ/ʩ ʩʦʩʪʘʚʣʷʶʪ ʦʪ 5 ʜʦ 10,4. 

ɿʚʫʢ ð ʵʪʦ ʚʦʣʥʦʚʳʝ ʢʦʣʝʙʘʥʠʷ ʚ ʫʧʨʫʛʦʡ ʩʨʝʜʝ. ɿʚʫʢ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʯʘʩʪʦʪʦʡ 

(ʠʟʤʝʨʷʝʪʩʷ ʚ ʛʝʨʮʘʭ, 1 ɻʮ = 1 ʢʦʣʝʙʘʥʠʝ ʚ ʩʝʢʫʥʜʫ, ʯʝʣʦʚʝʢ ʚʦʩʧʨʠʥʠʤʘʝʪ ʟʚʫʢʠ ʚ 

ʜʠʘʧʘʟʦʥʝ ʦʪ 16 ɻʮ ʜʦ 20 ʢɻʮ) ʠ ʘʤʧʣʠʪʫʜʦʡ (ʩʠʣʘ ʟʚʫʢʘ, ʟʚʫʢʦʚʦʝ ʜʘʚʣʝʥʠʝ ʠʟʤʝʨʷʝʪʩʷ ʚ 

ʇʘʩʢʘʣʷʭ (ʇʘ), ʚʦʩʧʨʠʥʠʤʘʝʤʘʷ ʯʝʣʦʚʝʢʦʤ ʛʨʦʤʢʦʩʪʴ ʟʚʫʢʘ ð ʦʪ 20 ʤʢʇʘ (ʝʜʚʘ 

ʨʘʟʣʠʯʠʤʳʡ ʟʚʫʢ) ʜʦ 200 ʇʘ (ʙʦʣʝʚʦʡ ʧʦʨʦʛ)). 

ʀʟ-ʟʘ ʰʠʨʦʢʦʛʦ ʜʠʘʧʘʟʦʥʘ ʘʤʧʣʠʪʫʜ ʯʘʱʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʣʦʛʘʨʠʬʤʠʯʝʩʢʘʷ ʰʢʘʣʘ 

ʜʝʮʠʙʝʣʦʚ (ʜɹ): 

L = 20 lg-^2-, 

ʛʜʝ I ð ʫʨʦʚʝʥʴ ʟʚʫʢʘ, ʜɹ; ʈʟʚ ð ʟʚʫʢʦʚʦʝ ʜʘʚʣʝʥʠʝ ʠʟʤʝʨʷʝʤʦʛʦ ʟʚʫʢʘ; ʈʧ.ʯ ð ʧʦʨʦʛ 

ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ (2-10ñ5 ʇʘ). 

ɺʝʩʴ ʜʠʘʧʘʟʦʥ ʩʣʳʰʠʤʦʩʪʠ ʩʦʩʪʘʚʣʷʝʪ 0ð140 ʜɹ. ʏʝʣʦʚʝʢ ʩʧʦʩʦʙʝʥ ʫʣʦʚʠʪʴ ʨʘʟʣʠʯʠʝ ʚ 

ʛʨʦʤʢʦʩʪʠ, ʝʩʣʠ ʟʚʫʢʠ ʦʪʣʠʯʘʶʪʩʷ ʙʦʣʝʝ ʯʝʤ ʥʘ 10%, ʪ. ʝ. ʥʘ 1 ʜɹ, ð ʵʪʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ 

ʘʣʛʦʨʠʪʤʘʭ ʩʞʘʪʠʷ (ʢʦʤʧʨʝʩʩʠʷ) ʟʚʫʢʘ ʜʣʷ ʫʜʘʣʝʥʠʷ ʤʘʣʦʚʘʞʥʦʡ ʠʥʬʦʨʤʘʮʠʠ. ɽʩʣʠ 



 

 

ʧʨʝʜʩʪʘʚʠʪʴ, ʯʪʦ ʩʠʛʥʘʣ ʟʘʜʘʥʥʦʡ ʜʣʠʥʳ ʨʘʟʙʠʚʘʝʪʩʷ ʥʘ ʤʥʦʛʦ ʯʘʩʪʝʡ ʠ ʢʘʞʜʘʷ ʯʘʩʪʴ 

ʦʙʨʘʙʘʪʳʚʘʝʪʩʷ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ ʙʦʣʝʝ ʩʣʘʙʳʡ ʩʠʛʥʘʣ, ʪʨʫʜʥʦ ʨʘʟʣʠʯʠʤʳʡ ʥʘ ʬʦʥʝ 

ʩʠʣʴʥʦʛʦ, ʧʦʧʘʜʘʣ çʧʦʜ ʥʦʞè, ʘ ʙʦʣʝʝ ʩʠʣʴʥʳʡ ʩʠʛʥʘʣ ʦʩʪʘʚʘʣʩʷ, ʪʦ ʵʪʦ ʠ ʙʫʜʝʪ ʧʨʠʙʣʠʟʠ-

ʪʝʣʴʥʦʡ ʤʦʜʝʣʴʶ ʢʦʤʧʨʝʩʩʠʠ ʟʚʫʢʦʚʦʛʦ ʩʠʛʥʘʣʘ. 

ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ ʫʨʦʚʝʥʴ ʩʞʘʪʠʷ ʜʘʥʥʳʭ ʙʫʜʝʪ ʟʘʚʠʩʝʪʴ ʦʪ ʪʦʛʦ, ʥʘ ʩʢʦʣʴʢʦ ʠʤʝʥʥʦ 

ʯʘʩʪʝʡ (ʩʵʤʧʣʦʚ) ʙʫʜʝʪ ʨʘʟʙʠʚʘʪʴʩʷ ʠʩʭʦʜʥʳʡ ʬʘʡʣ ʠ ʢʘʢ ʤʥʦʛʦ ʩʣʘʙʳʭ ʩʠʛʥʘʣʦʚ ʚ ʢʘʞʜʦʤ 

ʦʪʜʝʣʴʥʦ ʚʟʷʪʦʤ ʩʵʤʧʣʝ ʙʫʜʝʪ ʫʜʘʣʝʥʦ (ʢʘʢʦʚʘ ʙʫʜʝʪ ʙʠʪʦʚʘʷ ʯʘʩʪʦʪʘ ð ʢʦʣʠʯʝʩʪʚʦ ʙʠʪʦʚ 

ʚ ʩʵʤʧʣʝ ʟʘʜʘʥʥʦʡ ʜʣʠʪʝʣʴʥʦʩʪʠ). 

ʕʪʦʪ ʧʨʠʥʮʠʧ ʢʦʜʠʨʦʚʘʥʠʷ ʥʘʟʳʚʘʝʪʩʷ ʢʦʜʠʨʦʚʘʥʠʝʤ ʩ ʧʦʪʝʨʷʤʠ ʠʣʠ lossy-

ʢʦʜʠʨʦʚʘʥʠʝʤ. 

ʇʝʨʚʳʝ ʚʝʨʩʠʠ ʢʦʜʝʢʦʚ ʜʣʷ ʩʞʘʪʠʷ ʜʘʥʥʳʭ ʜʝʡʩʪʚʦʚʘʣʠ ʜʦʩʪʘʪʦʯʥʦ ʛʨʫʙʦ ð ʦʥʠ ʧʨʦʩʪʦ 

ʚʳʨʝʟʘʣʠ ʩʣʘʙʳʡ ʩʠʛʥʘʣ ʠ ʥʝ ʩʯʠʪʘʣʠʩʴ ʩ ʪʠʧʦʤ ʤʫʟʳʢʠ, ʧʦʵʪʦʤʫ ʧʨʠ ʥʠʟʢʦʡ ʙʠʪʦʚʦʡ 

ʯʘʩʪʦʪʝ ʢʦʜʠʨʦʚʘʥʠʷ ʜʦʩʪʘʪʦʯʥʦ ʵʥʝʨʛʠʯʥʘʷ ʤʫʟʳʢʘ, ʣʠʰʝʥʥʘʷ ʦʩʦʙʳʭ ʥʶʘʥʩʦʚ, ʚ ʩʞʘʪʦʤ 

ʚʠʜʝ ʟʚʫʯʘʣʘ ʥʝʥʘʤʥʦʛʦ ʭʫʞʝ ʦʨʠʛʠʥʘʣʘ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʙʦʣʝʝ ʩʣʦʞʥʘʷ ʘʢʫʩʪʠʯʝʩʢʘʷ ʠ 

ʢʣʘʩʩʠʯʝʩʢʘʷ ʤʫʟʳʢʘ ʧʦʧʨʦʩʪʫ ʪʝʨʷʣʘ ʚʩʶ ʦʢʨʘʩʢʫ ʠ ʛʣʫʙʠʥʫ. ʇʦʟʞʝ ʙʳʣ ʨʘʟʨʘʙʦʪʘʥ ʥʦʚʳʡ, 

ʙʦʣʝʝ ʛʫʤʘʥʥʳʡ ʢ ʟʚʫʢʫ ʘʣʛʦʨʠʪʤ ʩʞʘʪʠʷ ð ʩ ʧʝʨʝʤʝʥʥʦʡ ʙʠʪʦʚʦʡ ʯʘʩʪʦʪʦʡ. ɺ ʟʘ-

ʚʠʩʠʤʦʩʪʠ ʦʪ ʤʫʟʳʢʘʣʴʥʦʡ ʬʘʢʪʫʨʳ, ʘ ʠʤʝʥʥʦ ʩʦʦʪʥʦʰʝʥʠʷ ʩʣʘʙʳʭ ʠ ʩʠʣʴʥʳʭ ʩʠʛʥʘʣʦʚ, 

ʢʦʜʝʢ ʤʝʥʷʝʪ ʢʦʣʠʯʝʩʪʚʦ ʚʳʨʝʟʘʝʤʳʭ ʩʣʘʙʳʭ ʩʠʛʥʘʣʦʚ, ʪʘʢ ʯʪʦ ʤʳ ʩʣʳʰʠʤ ʙʦʣʝʝ 

ʧʨʘʚʜʦʧʦʜʦʙʥʳʡ ʟʚʫʢ. 

ʇʨʠ ʙʦʣʝʝ ʚʳʩʦʢʦʡ ʯʘʩʪʦʪʝ ʜʠʩʢʨʝʪʠʟʘʮʠʠ 44,1 ð48,0 ʢɻʮ ʠ ʙʦʣʝʝ ʚʳʩʦʢʦʡ ʙʠʪʦʚʦʡ 

ʯʘʩʪʦʪʝ (160ð192 ʂʙʠʪ/ʩ) ʤʳ ʧʦʣʫʯʠʤ ʙʦʣʝʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʦʨʠʛʠʥʘʣʫ ʟʚʫʢ, ʯʝʤ ʧʨʠ 

ʯʘʩʪʦʪʝ ʜʠʩʢʨʝʪʠʟʘʮʠʠ 22 ʢɻʮ ʠ ʙʠʪʦʚʦʡ ʯʘʩʪʦʪʝ 64 ʂʙʠʪ/ʩ. 

ʆʜʥʘʢʦ ʨʘʟʤʝʨ ʢʦʥʝʯʥʦʛʦ ʩʞʘʪʦʛʦ ʬʘʡʣʘ ʧʨʷʤʦ ʧʨʦʧʦʨʮʠʦʥʘʣʝʥ ʯʘʩʪʦʪʝ ʚʳʙʦʨʢʠ ʠ 

ʚʳʙʨʘʥʥʦʡ ʙʠʪʦʚʦʡ ʯʘʩʪʦʪʝ ð ʠʤʝʥʥʦ ʵʪʠʤ ʟʘʯʘʩʪʫʶ ʨʫʢʦʚʦʜʩʪʚʫʶʪʩʷ ʣʶʜʠ, 

ʨʘʩʧʨʦʩʪʨʘʥʷʶʱʠʝ ʤʫʟʳʢʫ ʚ ʩʞʘʪʦʤ ʚʠʜʝ ʯʝʨʝʟ ʀʥʪʝʨʥʝʪ ʠʣʠ ʥʘ ʨʘʟʣʠʯʥʳʭ ʥʦʩʠʪʝʣʷʭ. 

ʉʣʝʜʫʝʪ ʪʘʢʞʝ ʧʦʤʥʠʪʴ ʦ ʪʦʤ, ʯʪʦ ʙʦʣʴʰʠʥʩʪʚʦ ʘʣʛʦʨʠʪʤʦʚ ʚʳʨʝʟʘʶʪ ʚʝʨʭʥʶʶ ʯʘʩʪʴ 

ʩʣʳʰʠʤʦʛʦ ʜʠʘʧʘʟʦʥʘ, ʥʘʯʠʥʘʷ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ ʩ 15 ʢɻʮ. 

ʀʪʘʢ, ʟʚʫʢ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʤʝʭʘʥʠʯʝʩʢʫʶ ʚʦʣʥʫ ʩ ʥʝʧʨʝʨʳʚʥʦ ʤʝʥʷʶʱʝʡʩʷ 

ʘʤʧʣʠʪʫʜʦʡ ʠ ʯʘʩʪʦʪʦʡ (ʨʠʩ. 5.1). ʏʝʤ ʚʳʰʝ ʘʤʧʣʠʪʫʜʘ, ʪʝʤ ʛʨʦʤʯʝ ʟʚʫʢ; ʯʝʤ ʤʝʥʴʰʝ 

ʯʘʩʪʦʪʘ, ʪʝʤ ʥʠʞʝ ʪʦʥ. ʂʦʤʧʴʶʪʝʨ ð ʫʩʪʨʦʡʩʪʚʦ ʮʠʬʨʦʚʦʝ, ʧʦʵʪʦʤʫ ʥʝʧʨʝʨʳʚʥʳʡ ʟʚʫ-

ʢʦʚʦʡ ʩʠʛʥʘʣ ʜʦʣʞʝʥ ʙʳʪʴ ʧʨʝʦʙʨʘʟʦʚʘʥ ʚ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʠʤʧʫʣʴʩʦʚ 

(ʥʫʣʝʡ ʠ ʝʜʠʥʠʮ). ɼʣʷ ʵʪʦʛʦ ʧʣʦʩʢʦʩʪʴ, ʥʘ ʢʦʪʦʨʦʡ ʛʨʘʬʠʯʝʩʢʠ ʧʨʝʜʩʪʘʚʣʝʥʘ ʟʚʫʢʦʚʘʷ 

ʚʦʣʥʘ, ʨʘʟʙʠʚʘʝʪʩʷ ʥʘ ʛʦʨʠʟʦʥʪʘʣʴʥʳʝ ʠ ʚʝʨʪʠʢʘʣʴʥʳʝ ʣʠʥʠʠ (ʨʠʩ. 5.2). ɻʦʨʠʟʦʥʪʘʣʴ  

ʥʳʝ ʣʠʥʠʠ ð ʵʪʦ ʫʨʦʚʥʠ ʛʨʦʤʢʦʩʪʠ, ʘ ʚʝʨʪʠʢʘʣʴʥʳʝ ð ʢʦʣʠʯʝʩʪʚʦ ʠʟʤʝʨʝʥʠʡ ʟʘ 1 ʩ, ʠʣʠ 

ʯʘʩʪʦʪʘ ʜʠʩʢʨʝʪʠʟʘʮʠʠ (ɻʮ). ʊʘʢʦʡ ʩʧʦʩʦʙ ʧʦʟʚʦʣʷʝʪ ʟʘʤʝʥʠʪʴ ʥʝʧʨʝʨʳʚʥʫʶ ʟʘʚʠʩʠʤʦʩʪʴ 

ʥʘ ʜʠʩʢʨʝʪʥʫʶ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʫʨʦʚʥʝʡ ʛʨʦʤʢʦʩʪʠ, ʢʘʞʜʦʡ ʠʟ ʢʦʪʦʨʳʭ ʧʨʠʩʚʘʠʚʘʝʪʩʷ 

ʟʥʘʯʝʥʠʝ ʚ ʜʚʦʠʯʥʦʤ ʢʦʜʝ (ʨʠʩ. 5.3). 

ɺʨʝʤʝʥʥʘʷ ʜʠʩʢʨʝʪʠʟʘʮʠʷ ð ʵʪʦ ʧʨʦʮʝʩʩ, ʧʨʠ ʢʦʪʦʨʦʤ ʟʚʫʢʦʚʘʷ ʚʦʣʥʘ ʨʘʟʙʠʚʘʝʪʩʷ ʥʘ 

ʈʠʩ. 5.1. ɻʨʘʬʠʢ ʟʚʫ-

ʢʦʚʦʡ ʚʦʣʥʳ 

ʈʠʩ. 5.2. ɻʨʘʬʠʢ ʟʚʫ-

ʢʦʚʦʡ ʚʦʣʥʳ ʩ ʣʠʥʠʷ-

ʤʠ ʩʝʪʢʠ 

ʈʠʩ. 5.3. ɺʳʙʦʨ ʪʦʯʝʢ 

ʜʠʩʢʨʝʪʠʟʘʮʠʠ ʥʘ ʛʨʘ-

ʬʠʢʝ ʟʚʫʢʦʚʦʡ ʚʦʣʥʳ 



 

 

ʦʪʜʝʣʴʥʳʝ ʤʘʣʝʥʴʢʠʝ ʚʨʝʤʝʥʥʳʝ ʫʯʘʩʪʢʠ, ʧʨʠʯʝʤ ʜʣʷ ʢʘʞʜʦʛʦ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ 

ʦʧʨʝʜʝʣʝʥʥʘʷ ʘʤʧʣʠʪʫʜʘ. 

ʏʘʩʪʦʪʘ ʜʠʩʢʨʝʪʠʟʘʮʠʠ ʧʦʢʘʟʳʚʘʝʪ, ʩʢʦʣʴʢʦ ʨʘʟ ʟʘ ʩʝʢʫʥʜʫ ʠʟʤʝʨʷʝʪʩʷ ʤʦʤʝʥʪʘʣʴʥʦʝ 

ʟʥʘʯʝʥʠʝ ʩʠʛʥʘʣʘ. ɽʩʣʠ ʩʠʛʥʘʣ ʦʮʠʬʨʦʚʳʚʘʝʪʩʷ ʧʨʠ ʯʘʩʪʦʪʝ ʜʠʩʢʨʝʪʠʟʘʮʠʠ 44 ʢɻʮ, ʪʦ 

ʠʟʤʝʨʝʥʠʷ ʧʨʦʠʟʚʦʜʷʪʩʷ 44 000 ʨʘʟ ʚ ʩʝʢʫʥʜʫ. 

ʏʝʤ ʯʘʱʝ ʜʝʣʘʶʪʩʷ ʟʘʤʝʨʳ (ʯʝʤ ʚʳʰʝ ʯʘʩʪʦʪʘ ʜʠʩʢʨʝʪʠʟʘʮʠʠ), ʪʝʤ ʙʦʣʝʝ ʪʦʯʥʳʤ 

ʦʢʘʞʝʪʩʷ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʩʠʛʥʘʣʘ ʚ ʮʠʬʨʦʚʦʡ ʬʦʨʤʝ. ɹʦʣʴʰʝ ʚʩʝʛʦ ʯʘʩʪʦʪʘ ʜʠʩʢʨʝʪʠʟʘʮʠʠ 

ʚʣʠʷʝʪ ʥʘ ʧʝʨʝʜʘʯʫ ʚʳʩʦʢʦʯʘʩʪʦʪʥʳʭ ʩʦʩʪʘʚʣʷʶʱʠʭ ʟʚʫʢʘ. ʆʥʘ ʜʦʣʞʥʘ ʧʨʝʚʳʰʘʪʴ ʯʘʩʪʦʪʫ 

ʩʘʤʳʭ ʚʳʩʦʢʦʯʘʩʪʦʪʥʳʭ ʩʦʩʪʘʚʣʷʶʱʠʭ ʦʮʠʬʨʦʚʳʚʘʝʤʦʛʦ ʩʠʛʥʘʣʘ ʤʠʥʠʤʫʤ ʚ ʜʚʘ ʨʘʟʘ. 

ʂʦʣʠʯʝʩʪʚʦ ʫʨʦʚʥʝʡ ʛʨʦʤʢʦʩʪʠ ʚʳʨʘʞʘʝʪʩʷ ʛʣʫʙʠʥʦʡ ʟʚʫʢʘ ð ʢʦʣʠʯʝʩʪʚʦʤ ʙʠʪʦʚ, 

ʠʩʧʦʣʴʟʫʝʤʳʭ ʜʣʷ ʢʦʜʠʨʦʚʘʥʠʷ ʦʜʥʦʛʦ ʫʨʦʚʥʷ. 

ʂʦʣʠʯʝʩʪʚʦ ʫʨʦʚʥʝʡ ʛʨʦʤʢʦʩʪʠ ʂ = ʊ, 

ʛʜʝ i ð ʛʣʫʙʠʥʘ ʟʚʫʢʘ (ʙʠʪ). 
ʇʨʠʚʝʜʝʤ ʧʨʠʤʝʨʳ ʨʝʰʝʥʠʷ ʟʘʜʘʯ. 

ʇʨʠʤʝʨ 5.1. ɿʘʬʠʢʩʠʨʦʚʘʥʥʦʝ ʩʘʤʦʧʠʩʮʝʤ ʟʚʫʯʘʥʠʝ 1 ʩ ʨʝʯʠ ʠʟʦʙʨʘʞʝʥʦ ʥʘ ʨʠʩ. 5.4. 

ʅʝʦʙʭʦʜʠʤʦ: 1) ʟʘʢʦʜʠʨʦʚʘʪʴ ʝʛʦ ʚ ʜʚʦʠʯʥʦʤ ʢʦʜʝ ʩ ʯʘʩʪʦʪʦʡ ʜʠʩʢʨʝʪʠʟʘʮʠʠ 5 ɻʎ ʠ 

ʛʣʫʙʠʥʦʡ ʟʚʫʢʘ 4 ʙʠʪ; 2) ʨʘʩʩʯʠʪʘʪʴ ʠʥʬʦʨʤʘʮʠʦʥʥʳʡ ʦʙʲʝʤ ʟʘʢʦʜʠʨʦʚʘʥʥʦʛʦ ʟʚʫʢʘ. 

 

 

ʈʠʩ. 5.4. ɻʨʘʬʠʢ ʟʚʫʢʦʚʦʡ ʚʦʣʥʳ ʨʝʯʠ ʢ ʧʨʠʤʝʨʫ 1  
 

 

 
ʈʠʩ. 5.5. ɻʨʘʬʠʢ ʟʚʫʢʦʚʦʡ ʚʦʣʥʳ ʨʝʯʠ ʢ ʧʨʠʤʝʨʫ 2  

V = DiNT, 



 

 

ʛʜʝ D ð ʯʘʩʪʦʪʘ ʜʠʩʢʨʝʪʠʟʘʮʠʠ, ɻʮ; i ð ʛʣʫʙʠʥʘ ʟʚʫʢʘ, ʙʠʪ; N ð ʯʠʩʣʦ ʢʘʥʘʣʦʚ (1 ð ʤʦʥʦ, 

2 ð ʩʪʝʨʝʦ); ɻð ʚʨʝʤʷ ʟʚʫʯʘʥʠʷ, ʩ. 

ʅʘ ʧʨʠʤʝʨʝ ʵʪʠʭ ʟʘʜʘʯ ʤʦʞʥʦ ʚʠʜʝʪʴ, ʯʪʦ ʢʘʯʝʩʪʚʦ ʟʘʢʦʜʠʨʦʚʘʥʥʦʛʦ ʟʚʫʢʘ ʟʘʚʠʩʠʪ ʦʪ 

ʯʘʩʪʦʪʳ ʜʠʩʢʨʝʪʠʟʘʮʠʠ ʠ ʛʣʫʙʠʥʳ ʟʚʫʢʘ. ʋʚʝʣʠʯʠʚʘʷ ʯʘʩʪʦʪʫ ʜʠʩʢʨʝʪʠʟʘʮʠʠ ʠ ʛʣʫʙʠʥʫ 

ʢʦʜʠʨʦʚʘʥʠʷ, ʤʦʞʥʦ ʙʦʣʝʝ ʪʦʯʥʦ ʩʦʭʨʘʥʠʪʴ (ʠ ʚʧʦʩʣʝʜʩʪʚʠʠ ʚʦʩʩʪʘʥʦʚʠʪʴ) ʬʦʨʤʫ ʟʚʫʢʦʚʦ-

ʛʦ ʩʠʛʥʘʣʘ, ʥʦ ʧʨʠ ʵʪʦʤ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʦʙʲʝʤ ʩʦʭʨʘʥʝʥʥʳʭ ʜʘʥʥʳʭ. 

ʇʘʨʘʤʝʪʨʳ ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʟʚʫʢʘ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣ. 5.1. 

ɹʠʪʨʝʡʪ ð ʩʢʦʨʦʩʪʴ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ, ʟʘʜʘʚʘʝʤʘʷ ʧʨʠ ʢʦʜʠʨʦʚʘʥʠʠ. ʆʙʦʟʥʘʯʘʝʪʩʷ 

ʘʥʛʣʠʡʩʢʠʤʠ ʩʣʦʚʘʤʠ bit rate ʠ ʤʦʞʝʪ ʠʟʤʝʥʷʪʴʩʷ ʦʪ 8 ʜʦ 320 ʂʙʠʪ/ʩ. ʏʝʤ ʙʦʣʴʰʝ ʙʠʪʦʚ 

ʠʥʬʦʨʤʘʮʠʠ ʟʘʧʠʩʘʥʦ ʚ ʩʝʢʫʥʜʫ, ʪʝʤ ʩ ʤʝʥʴʰʠʤʠ ʧʦʪʝʨʷʤʠ ʙʫʜʝʪ ʚʦʩʧʨʦʠʟʚʝʜʝʥ ʠʩʭʦʜʥʳʡ 

ʤʘʪʝʨʠʘʣ ð ʪʝʤ ʙʦʣʴʰʝ ʤʝʩʪʘ ʚ ʧʘʤʷʪʠ ʢʦʤʧʴʶʪʝʨʘ ʟʘʥʠʤʘʝʪ ʄʈɿ-ʬʘʡʣ. 

ʊʘʙʣʠʮʘ 5.1. ʇʘʨʘʤʝʪʨʳ ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʟʚʫʢʘ 

ʇʘʨʘʤʝʪʨ ʢʦʜʠʨʦʚʘʥʠʷ 
ʂʘʯʝʩʪʚʝʥʥʳʡ 

ʟʚʫʢ 

ɼʣʷ 
ʢʦʜʠʨʦʚʘʥʠʷ 
ʨʝʯʠ ʏʘʩʪʦʪʘ ʜʠʩʢʨʝʪʠʟʘʮʠʠ, 

ʢɻʮ 
44,1 8 

ɻʣʫʙʠʥʘ ʟʚʫʢʘ, ʙʠʪ 16 8  
 

ʋʤʝʥʴʰʝʥʠʝ ʙʠʪʨʝʡʪʘ ʚʝʜʝʪ ʢ ʫʭʫʜʰʝʥʠʶ ʢʘʯʝʩʪʚʘ ʟʚʫʯʘʥʠʷ ʠ ʫʤʝʥʴʰʝʥʠʶ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʦʙʲʝʤʘ ʟʚʫʢʦʚʦʛʦ ʬʘʡʣʘ. ʇʨʠʝʤʣʝʤʦʝ ʢʘʯʝʩʪʚʦ ʟʚʫʯʘʥʠʷ ʙʫʜʝʪ ʧʨʠ 

ʙʠʪʨʝʡʪʝ 128 ʂʙʠʪ/ʩ. 

ʇʨʠ ʢʦʥʚʝʨʪʠʨʦʚʘʥʠʠ ʬʦʨʤʘʪʘ WAVE ʚ MP3 ʢʘʯʝʩʪʚʦ ʟʚʫʯʘʥʠʷ ʦʩʪʘʝʪʩʷ ʥʘ ʚʳʩʦʢʦʤ 

ʫʨʦʚʥʝ, ʝʩʣʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʙʠʪʨʝʡʪ ʥʝ ʥʠʞʝ 128 ʂʙʠʪ/ʩ, ʘ ʠʥʬʦʨʤʘʮʠʦʥʥʳʡ ʦʙʲʝʤ 

ʫʤʝʥʴʰʘʝʪʩʷ ʚ 10 ʨʘʟ. ʕʪʦ ʧʨʦʠʩʭʦʜʠʪ ʠʟ-ʟʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʧʝʮʠʘʣʴʥʦʛʦ ʘʣʛʦʨʠʪʤʘ 

ʩʞʘʪʠʷ. 

ʆʮʝʥʢʘ ʢʘʯʝʩʪʚʘ ʟʚʫʯʘʥʠʷ ʚʦ ʤʥʦʛʦʤ ʩʫʙʲʝʢʪʠʚʥʘ ʠ ʟʘʚʠʩʠʪ ʦʪ ʥʘʰʝʛʦ ʚʦʩʧʨʠʷʪʠʷ. 

ʂʦʤʧʴʶʪʝʨ, ʪʘʢ ʞʝ ʢʘʢ ʠ ʯʝʣʦʚʝʢ, ʢʦʜʠʨʫʝʪ ʟʚʫʢʦʚʫʶ ʠʥʬʦʨʤʘʮʠʶ ʚ ʮʝʣʷʭ ʝʝ ʭʨʘʥʝʥʠʷ ʠ 

ʧʦʩʣʝʜʫʶʱʝʛʦ ʚʦʩʧʨʦʠʟʚʝʜʝʥʠʷ, ʥʦ ʢʦʤʧʴʶʪʝʨ ʚʦʩʧʨʠʥʠʤʘʝʪ ʟʚʫʢʦʚʫʶ ʠʥʬʦʨʤʘʮʠʶ, ʢʘʢ 

ʠ ʣʶʙʫʶ ʜʨʫʛʫʶ, ʚ ʚʠʜʝ ʜʚʦʠʯʥʦʛʦ ʢʦʜʘ. 

ʎʝʣʴ ʨʘʙʦʪʳ ð ʦʟʥʘʢʦʤʠʪʴʩʷ ʩ ʢʦʤʧʴʶʪʝʨʥʳʤʠ ʘʢʫʩʪʠʯʝʩʢʠʤʠ ʩʠʩʪʝʤʘʤʠ. 

ʍʆɼ ɺʓʇʆʃʅɽʅʀʗ ʈɸɹʆʊʓ 

1. ʇʝʨʝʨʠʩʫʡʪʝ ʩʪʨʫʢʪʫʨʫ ʟʚʫʢʦʚʦʡ ʩʠʩʪʝʤʳ ʇʂ ʚ ʪʝʪʨʘʜʴ ʠ ʦʪʤʝʪʴʪʝ ʥʘ ʥʝʡ ʦʩʥʦʚʥʳʝ 

ʤʦʜʫʣʠ. 

2. ɿʘʧʦʣʥʠʪʝ ʪʘʙʣ. 5.2, ʚʧʠʩʳʚʘʷ ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʷʯʝʡʢʠ ʪʘʙʣʠʮʳ ʵʣʝʤʝʥʪʳ ʤʦʜʫʣʝʡ 

ʠ ʠʭ ʢʨʘʪʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ. 

3. ʉ ʧʦʤʦʱʴʶ ʧʨʦʛʨʘʤʤʳ çPC Wizard 2010è ʫʪʦʯʥʠʪʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʟʚʫʢʦʚʦʡ ʩʠʩʪʝʤʳ 

ʚʘʰʝʛʦ ʢʦʤʧʴʶʪʝʨʘ. ɼʦʙʘʚʴʪʝ ʵʪʫ ʠʥʬʦʨʤʘʮʠʶ ʚ ʵʣʝʢʪʨʦʥʥʳʡ ʦʪʯʝʪ. 

4. ʈʝʰʠʪʝ ʟʘʜʘʯʠ ʧʦ ʚʘʨʠʘʥʪʘʤ. ʈʝʢʦʤʝʥʜʫʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʪʘʙʣʠʯʥʦʛʦ ʧʨʦʮʝʩʩʦʨʘ, 

ʨʝʟʫʣʴʪʘʪʳ ʚʳʯʠʩʣʝʥʠʡ ʠʤʧʦʨʪʠʨʫʡʪʝ ʚ ʵʣʝʢʪʨʦʥʥʳʡ ʦʪʯʝʪ. 

ʊʘʙʣʠʮʘ 5.2. ɿʚʫʢʦʚʘʷ ʩʠʩʪʝʤʘ ʇʂ 

ʄʦʜʫʣʴ ʟʚʫʢʦʚʦʡ ʩʠʩʪʝʤʳ ʕʣʝʤʝʥʪʳ ʤʦʜʫʣʷ ʠ ʠʭ 

ʥʘʟʥʘʯʝʥʠʝ 
ɿʘʧʠʩʠ ʠ ʚʦʩʧʨʦʠʟʚʝʜʝʥʠʷ      

ʉʠʥʪʝʟʘʪʦʨʘ      

ʀʥʪʝʨʬʝʡʩʦʚ      



 

 

ʄʠʢʰʝʨʘ      

ɸʢʫʩʪʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ      
 

1. ʈʘʩʩʯʠʪʘʡʪʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʡ ʦʙʲʝʤ ʟʘʢʦʜʠʨʦʚʘʥʥʦʛʦ ʟʚʫʢʘ, ʝʩʣʠ ʟʘʧʠʩʘʥʦ ʟʚʫʯʘʥʠʝ 

3 ʩʝʢʫʥʜ ʨʝʯʠ ʩ ʯʘʩʪʦʪʦʡ ʜʠʩʢʨʝʪʠʟʘʮʠʠ 5 ɻʮ ʠ ʛʣʫʙʠʥʦʡ ʟʚʫʢʘ 4 ʙʠʪ. 

2. ʈʘʩʩʯʠʪʘʡʪʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʡ ʦʙʲʝʤ ʟʘʢʦʜʠʨʦʚʘʥʥʦʛʦ ʩʪʝʨʝʦʟʚʫʢʘ, ʝʩʣʠ ʟʘʧʠʩʘʥʦ 

ʟʚʫʯʘʥʠʝ 10 ʩ  ʯʘʩʪʦʪʦʡ ʜʠʩʢʨʝʪʠʟʘʮʠʠ 20 ɻʮ ʠ ʛʣʫʙʠʥʦʡ ʟʚʫʢʘ 5 ʙʠʪ. 

ɺʘʨʠʘʥʪ 2 

1. ʈʘʩʩʯʠʪʘʡʪʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʡ ʦʙʲʝʤ ʟʘʢʦʜʠʨʦʚʘʥʥʦʛʦ ʟʚʫʢʘ, ʝʩʣʠ ʟʘʧʠʩʘʥʦ ʟʚʫʯʘʥʠʝ 

7 ʩ ʨʝʯʠ ʩ ʯʘʩʪʦʪʦʡ ʜʠʩʢʨʝʪʠʟʘʮʠʠ 5 ɻʮ ʠ ʛʣʫʙʠʥʦʡ ʟʚʫʢʘ 4 ʙʠʪ. 

2. ʈʘʩʩʯʠʪʘʡʪʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʡ ʦʙʲʝʤ ʟʘʢʦʜʠʨʦʚʘʥʥʦʛʦ ʩʪʝʨʝʦʟʚʫʢʘ, ʝʩʣʠ ʟʘʧʠʩʘʥʦ 

ʟʚʫʯʘʥʠʝ 15 ʩ ʩ ʯʘʩʪʦʪʦʡ ʜʠʩʢʨʝʪʠʟʘʮʠʠ 15 ɻʮ ʠ ʛʣʫʙʠʥʦʡ ʟʚʫʢʘ 4 ʙʠʪ. 

ɺʘʨʠʘʥʪ 3 

1. ʈʘʩʩʯʠʪʘʡʪʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʡ ʦʙʲʝʤ ʟʘʢʦʜʠʨʦʚʘʥʥʦʛʦ ʟʚʫʢʘ, ʝʩʣʠ ʟʘʧʠʩʘʥʦ ʟʚʫʯʘʥʠʝ 

3 ʩ ʨʝʯʠ ʩ ʯʘʩʪʦʪʦʡ ʜʠʩʢʨʝʪʠʟʘʮʠʠ 5 ɻʮ ʠ ʛʣʫʙʠʥʦʡ ʟʚʫʢʘ 3 ʙʠʪ. 

2. ʈʘʩʩʯʠʪʘʡʪʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʡ ʦʙʲʝʤ ʟʘʢʦʜʠʨʦʚʘʥʥʦʛʦ ʩʪʝʨʝʦʟʚʫʢʘ, ʝʩʣʠ ʟʘʧʠʩʘʥʦ 

ʟʚʫʯʘʥʠʝ 10 ʩ ʩ ʯʘʩʪʦʪʦʡ ʜʠʩʢʨʝʪʠʟʘʮʠʠ 25 ɻʮ ʠ ʛʣʫʙʠʥʦʡ ʟʚʫʢʘ 6 ʙʠʪ. 

ɺʘʨʠʘʥʪ 4 

1. ʈʘʩʩʯʠʪʘʡʪʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʡ ʦʙʲʝʤ ʟʘʢʦʜʠʨʦʚʘʥʥʦʛʦ ʟʚʫʢʘ, ʝʩʣʠ ʟʘʧʠʩʘʥʦ ʟʚʫʯʘʥʠʝ 

5 ʩ ʨʝʯʠ ʩ ʯʘʩʪʦʪʦʡ ʜʠʩʢʨʝʪʠʟʘʮʠʠ 3 ɻʮ ʠ ʛʣʫʙʠʥʦʡ ʟʚʫʢʘ 4 ʙʠʪ. 

2. ʈʘʩʩʯʠʪʘʡʪʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʡ ʦʙʲʝʤ ʟʘʢʦʜʠʨʦʚʘʥʥʦʛʦ ʩʪʝʨʝʦʟʚʫʢʘ, ʝʩʣʠ ʟʘʧʠʩʘʥʦ 

ʟʚʫʯʘʥʠʝ 20 ʩ ʩ ʯʘʩʪʦʪʦʡ ʜʠʩʢʨʝʪʠʟʘʮʠʠ 15 ɻʮ ʠ ʛʣʫʙʠʥʦʡ ʟʚʫʢʘ 3 ʙʠʪ. 

ɺʘʨʠʘʥʪ 5 

1. ʈʘʩʩʯʩʩʘʡʪʘ ʠʥʬʦʨʤʘʮʠʦʥʥʳʡ ʦʙʲʝʤ ʟʘʢʦʜʢʦʜʚʨʥʥʦʛʦ ʟʚʫʢʘ, ʝʩʣʠ ʟʘʧʠʩʘʥʦ ʟʚʫʯʘʥʠʝ 

12 ʩ ʨʝʯʠ ʩ ʯʘʩʪʦʪʦʡ ʜʠʩʢʨʝʪʠʟʘʮʠʠ 5 ɻʮ ʠ ʛʣʫʙʠʥʦʡ ʟʚʫʢʘ 4 ʙʠʪ. ʈʘʩʩʯʠʪʘʡʪʝ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʡ ʦʙʲʝʤ ʟʤʦʜʘʨʦʚʘʷʥʦʛʦ ʩʪʝʨʝʦʟʚʫʢʘ, ʝʩʣʠ ʟʯʧʡʠʯʡʦ ʟʚʫʘʯʦʠʟ 30 ʠ ʠ 

ʘʯʠʪʦʪʦʙ ʜʡʠʢʨʟʪʡʟʯʮʡʡ 15 ɻʮ ʡ ʛʣʫʙʡʦʦʙ ʟʚʫʢʯ 15 ʙʡʪ. 

ɺʘʨʠʘʥʪ 6 

1. ʈʘʩʩʯʠʪʘʡʪʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʡ ʦʙʲʝʤ ʟʘʢʦʜʠʨʦʚʘʥʥʦʛʦ ʟʚʫʢʘ, ʝʩʣʠ ʟʘʧʠʩʘʥʦ ʟʚʫʯʘʥʠʝ 

34 ʩ ʨʝʯʠ ʩ ʯʘʩʪʦʪʦʡ ʜʠʩʢʨʝʪʠʟʘʮʠʠ 45 ɻʮ ʠ ʛʣʫʙʠʥʦʡ ʟʚʫʢʘ 7 ʙʠʪ. 

2. ʈʘʩʩʯʠʪʘʡʪʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʡ ʦʙʲʝʤ ʟʘʢʦʜʠʨʦʚʘʥʥʦʛʦ ʩʪʝʨʝʦʟʚʫʢʘ, ʝʩʣʠ ʟʘʧʠʩʘʥʦ 

ʟʚʫʯʘʥʠʝ 126 ʩ ʩ ʯʘʩʪʦʪʦʡ ʜʠʩʢʨʝʪʠʟʘʮʠʠ 32 ɻʮ ʠ ʛʣʫʙʠʥʦʡ ʟʚʫʢʘ 6 ʙʠʪ. 

ɺʘʨʠʘʥʪ 7 

1. ʈʘʩʩʯʠʪʘʡʪʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʡ ʦʙʲʝʤ ʟʘʢʦʜʠʨʦʚʘʥʥʦʛʦ ʟʚʫʢʘ, ʝʩʣʠ ʟʘʧʠʩʘʥʦ ʟʚʫʯʘʥʠʝ 

14 ʩ ʨʝʯʠ ʩ ʯʘʩʪʦʪʦʡ ʜʠʩʢʨʝʪʠʟʘʮʠʠ 13 ɻʮ ʠ ʛʣʫʙʠʥʦʡ ʟʚʫʢʘ 12 ʙʠʪ. 

2. ʈʘʩʩʯʠʪʘʡʪʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʡ ʦʙʲʝʤ ʟʘʢʦʜʠʨʦʚʘʥʥʦʛʦ ʩʪʝʨʝʦʟʚʫʢʘ, ʝʩʣʠ ʟʘʧʠʩʘʥʦ 

ʟʚʫʯʘʥʠʝ 256 ʩ ʩ ʯʘʩʪʦʪʦʡ ʜʠʩʢʨʝʪʠʟʘʮʠʠ 15 ɻʮ ʠ ʛʣʫʙʠʥʦʡ ʟʚʫʢʘ 4 ʙʠʪ. 



 

 

ʂʆʅʊʈʆʃʔʅʓɽ ɺʆʇʈʆʉʓ 

1. ʂʘʢʠʝ ʦʩʥʦʚʥʳʝ ʬʫʥʢʮʠʠ ʚʳʧʦʣʥʷʝʪ ʟʚʫʢʦʚʘʷ ʩʠʩʪʝʤʘ ʇʂ? 

2. ʂʘʢʠʝ ʦʩʥʦʚʥʳʝ ʢʦʤʧʦʥʝʥʪʳ ʚʭʦʜʷʪ ʚ ʩʦʩʪʘʚ ʟʚʫʢʦʚʦʡ ʩʠʩʪʝʤʳ ʇʂ? 

3. ʀʩʭʦʜʷ ʠʟ ʢʘʢʠʭ ʩʦʦʙʨʘʞʝʥʠʡ ʚʳʜʝʣʷʝʪʩʷ ʯʘʩʪʦʪʘ ʜʠʩʢʨʝʪʠʟʘʮʠʠ ʩʠʛʥʘʣʘ ʚ 

ʧʨʦʮʝʩʩʝ ʘʥʘʣʦʛʦ-ʮʠʬʨʦʚʦʛʦ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ? 

4. ʂʘʢʦʚʳ ʦʩʥʦʚʥʳʝ ʵʪʘʧʳ ʘʥʘʣʦʛʦ-ʮʠʬʨʦʚʦʛʦ ʠ ʮʠʬʨʦʘʥʘʣʦʛʦʚʦʛʦ 

ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ? 

5. ʂʘʢʠʝ ʦʩʥʦʚʥʳʝ ʧʘʨʘʤʝʪʨʳ ʭʘʨʘʢʪʝʨʠʟʫʶʪ ʤʦʜʫʣʴ ʟʘʧʠʩʠ ʚʦʩʧʨʦʠʟʚʝʜʝʥʠʷ 

ʟʚʫʢʘ? 

6. ʂʘʢʠʝ ʧʨʠʤʝʥʷʶʪ ʤʝʪʦʜʳ ʩʠʥʪʝʟʘ ʟʚʫʢʘ? 

7. ʂʘʢʠʝ ʬʫʥʢʮʠʠ ʚʳʧʦʣʥʷʝʪ ʤʦʜʫʣʴ ʤʠʢʰʝʨʘ ʠ ʯʪʦ ʦʪʥʦʩʠʪʩʷ ʢ ʯʠʩʣʫ ʝʛʦ 

ʦʩʥʦʚʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ? 

8. ɺ ʯʝʤ ʩʦʩʪʦʠʪ ʦʪʣʠʯʠʝ ʧʘʩʩʠʚʥʦʡ ʘʢʫʩʪʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ʦʪ ʘʢʪʠʚʥʦʡ?



 

 

ʇʨʘʢʪʠʯʝʩʢʘʷ ʨʘʙʦʪʘ ˉ10 ʋʩʪʨʦʡʩʪʚʘ ʚʳʚʦʜʘ 
 

ʎʝʣ:ɹ ʧʦʣʫʯʠʪʴ ʧʨʘʢʪʠʯʝʩʢʠʡ ʦʧʳʪ ʧʦʜʢʣʶʯʝʥʠʷ ʠ ʥʘʩʪʨʦʡʢʠ ʫʩʪʨʦʡʩʪʚ ʚʳʚʦʜʘ. 

 

ʆʩʥʦʚʥʘʷ ʠʥʬʦʨʤʘʮʠʷ 

ʋʩʪʨʦʡʩʪʚʦ ʣʘʟʝʨʥʦʛʦ ʧʨʠʥʪʝʨʘ 

ɺ ʦʩʥʦʚʝ ʨʘʙʦʪʳ ʣʶʙʦʛʦ ʩʦʚʨʝʤʝʥʥʦʛʦ ʣʘʟʝʨʥʦʛʦ ʧʨʠʥʪʝʨʘ ʣʝʞʠʪ 

ʬʦʪʦʵʣʝʢʪʨʠʯʝʩʢʠʡ ʧʨʠʥʮʠʧ ʢʩʝʨʦʛʨʘʬʠʠ. ʀʩʭʦʜʷ ʠʟ ʵʪʦʛʦ ʤʝʪʦʜʘ ʚʩʝ ʣʘʟʝʨʥʳʝ ʧʨʠʥʪʝʨʘ 

ʢʦʥʩʪʨʫʢʪʠʚʥʦ ʩʦʩʪʦʷʪ ʠʟ ʪʨʝʭ ʦʩʥʦʚʥʳʭ ʯʘʩʪʝʡ (ʫʟʣʦʚ):  

- ɹʣʦʢʘ ʣʘʟʝʨʥʦʛʦ ʩʘʥʠʨʦʚʘʥʠʷ.  

- ʋʟʝʣ ʧʝʨʝʥʦʩʘ ʠʟʦʙʨʘʞʝʥʠʷ. 

- ʋʟʝʣ ʟʘʢʨʝʧʣʝʥʠʷ ʠʟʦʙʨʘʞʝʥʠʷ. 

ʇʦʜ ʫʟʣʦʤ ʧʝʨʝʥʦʩʘ ʠʟʦʙʨʘʞʝʥʠʷ ʦʙʳʯʥʦ ʧʦʥʠʤʘʶʪ ʢʘʨʪʨʠʜʞ ʣʘʟʝʨʥʦʛʦ ʧʨʠʥʪʝʨʘ ʠ 

ʨʦʣʠʢ ʧʝʨʝʥʦʩʘ ʟʘʨʷʜʘ (Transfer roller) ʚ ʩʘʤʦʤ ʧʨʠʥʪʝʨʝ. ʅʝʦʙʭʦʜʠʤʦ ʪʘʢʞʝ ʦʪʤʝʪʠʪʴ, ʯʪʦ 

ʚʤʝʩʪʦ ʣʘʟʝʨʥʦʛʦ ʩʢʘʥʠʨʦʚʘʥʠʷ ʚ ʥʝʢʦʪʦʨʳʭ ʧʨʠʥʪʝʨʘʭ (ʚ ʦʩʥʦʚʥʦʤ ʢʦʤʧʘʥʠʠ çʆʂɯè) 

ʧʨʠʤʝʥʷʝʪʩʷ ʩʚʝʪʦʜʠʦʜʥʦʝ ʩʢʘʥʠʨʦʚʘʥʠʝ. ʌʫʥʢʮʠʠ ʦʥʘ ʚʳʧʦʣʥʷʝʪ ʪʝʞʝ, ʪʦʣʴʢʦ ʨʦʣʴ ʣʘʟʝʨʘ 

ʚʳʧʦʣʥʷʶʪ ʩʚʝʪʦʜʠʦʜʳ. 

ʇʝʨʚʳʡ ʙʣʦʢ ʧʨʝʜʩʪʘʚʣʝʥ ʩʠʩʪʝʤʦʡ ʣʠʥʟ ʠ ʟʝʨʢʘʣ. ʀʤʝʥʥʦ ʟʜʝʩʴ ʥʘʭʦʜʠʪʩʷ 

ʧʦʣʫʧʨʦʚʦʜʥʠʢʦʚʳʡ ʪʠʧ ʣʘʟʝʨʘ ʩʦ ʩʧʦʩʦʙʥʦʡ ʬʦʢʫʩʠʨʦʚʘʪʴʩʷ ʣʠʥʟʦʡ. ɼʘʣʝʝ ʨʘʩʧʦʣʦʞʝʥʳ 

ʟʝʨʢʘʣʘ ʠ ʛʨʫʧʧʳ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʚʨʘʱʘʪʴʩʷ, ʪʝʤ ʩʘʤʳʤ ʬʦʨʤʠʨʫʷ ʠʟʦʙʨʘʞʝʥʠʝ. ʇʝʨʝʭʦʜʠʤ 

ʢ ʫʟʣʫ, ʦʪʚʝʯʘʶʱʝʤʫ ʟʘ ʧʝʨʝʥʦʩ ʠʟʦʙʨʘʞʝʥʠʷ: ʚ ʥʝʤ ʥʘʭʦʜʷʪʩʷ ʩʘʤ ʪʦʥʝʨʥʳʡ ʢʘʨʪʨʠʜʞ ʠ 

ʨʦʣʠʢ, ʧʝʨʝʥʦʩʷʱʠʡ ʟʘʨʷʜ. ʋʞʝ ʪʦʣʴʢʦ ʚ ʢʘʨʪʨʠʜʞʝ ʧʨʠʩʫʪʩʪʚʫʶʪ ʪʨʠ ʦʩʥʦʚʥʳʭ 

ʬʦʨʤʠʨʫʶʱʠʭ ʠʟʦʙʨʘʞʝʥʠʝ ʵʣʝʤʝʥʪʘ: ʬʦʪʦʮʠʣʠʥʜʨ, ʚʘʣ ʩ ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʤ ʟʘʨʷʜʦʤ ʠ 

ʤʘʛʥʠʪʥʳʡ ʚʘʣ (ʨʘʙʦʪʘʶʱʠʡ ʩʦʚʤʝʩʪʥʦ ʩ ʙʘʨʘʙʘʥʦʤ ʫʩʪʨʦʡʩʪʚʘ). ʀ ʚʦʪ ʪʫʪ ʙʦʣʴʰʫʶ 

ʘʢʪʫʘʣʴʥʦʩʪʴ ʧʨʠʦʙʨʝʪʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʬʦʪʦʮʠʣʠʥʜʨʘ ʤʝʥʷʪʴ ʩʚʦʶ ʧʨʦʚʦʜʠʤʦʩʪʴ ʧʦʜ 

ʜʝʡʩʪʚʠʝʤ ʧʦʧʘʚʰʝʛʦ ʥʘ ʥʝʛʦ ʩʚʝʪʘ. ʂʦʛʜʘ ʬʦʪʦʮʠʣʠʥʜʨʫ ʧʨʠʜʘʝʪʩʷ ʟʘʨʷʜʥʦʩʪʴ, ʦʥ 

ʩʦʭʨʘʥʷʝʪ ʝʝ ʥʘʜʦʣʛʦ, ʥʦ ʧʨʠ ʟʘʩʚʝʯʠʚʘʥʠʠ ʫʤʝʥʴʰʘʝʪʩʷ ʝʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʝ, ʯʪʦ ʧʨʠʚʦʜʠʪ 

ʢ ʪʦʤʫ, ʯʪʦ ʟʘʨʷʜ ʥʘʯʠʥʘʝʪ ʩʪʝʢʘʪʴ ʩ ʝʛʦ ʧʦʚʝʨʭʥʦʩʪʠ. ʊʘʢ ʧʦʷʚʣʷʝʪʩʷ ʥʝʦʙʭʦʜʠʤʳʡ ʥʘʤ 

ʦʪʪʠʩʢ. 

ɺ ʮʝʣʦʤ, ʩʫʱʝʩʪʚʫʝʪ ʜʚʘ ʩʧʦʩʦʙʘ ʜʣʷ ʩʦʟʜʘʥʠʷ ʢʘʨʪʠʥʢʠ. 

1. ʇʨʘʢʪʠʯʝʩʢʠ ʚʦ ʚʩʝʭ ʣʘʟʝʨʥʳʭ ʧʨʠʥʪʝʨʘʭ ʠʩʧʦʣʴʟʫʶʪʩʷ ʪʦʥʝʨʳ, ʠʤʝʶʱʠʝ 

ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʟʘʨʷʜ ï ʟʜʝʩʴ ʣʘʟʝʨ ʙʫʜʝʪ ʚʳʩʚʝʯʠʚʘʪʴ ʫʯʘʩʪʢʠ ʩ ʧʦʪʝʥʮʠʘʣʴʥʳʤ 

ʨʘʩʧʦʣʦʞʝʥʠʝʤ ʠʟʦʙʨʘʞʝʥʠʷ. ʊʘʢʠʤ ʷʚʣʷʝʪʩʷ ʧʨʠʥʮʠʧ ʨʘʙʦʪʳ ʣʘʟʝʨʥʦʛʦ ʧʨʠʥʪʝʨʘ ʫ 

ʙʨʝʥʜʦʚ ʅʈ, Canon, Xerox. ʕʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʪʦʥʢʫʶ ʜʝʪʘʣʠʟʘʮʠʶ ʠʟʦʙʨʘʞʝʥʠʷ. 

2. ɸ ʚʦʪ ʫ Epson, Kyocera, Brother ʫʞʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʪʦʥʝʨ ʩ ʦʪʨʠʮʘʪʝʣʴʥʳʤ 

ʟʘʨʷʜʦʤ ï ʣʘʟʝʨ ʚʳʩʚʝʯʠʚʘʝʪ ʪʦʣʴʢʦ ʪʝ ʫʯʘʩʪʢʠ, ʛʜʝ ʝʤʫ ʥʝ ʧʦʣʦʞʝʥʦ ʥʘʭʦʜʠʪʴʩʷ. ʇʨʠ 

ʧʦʜʦʙʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʚ ʚʳʠʛʨʳʰʝ ʦʢʘʟʳʚʘʝʪʩʷ ʨʘʚʥʦʤʝʨʥʘʷ ʟʘʣʠʚʢʘ ʠʟʦʙʨʘʞʝʥʠʷ. 

http://ru.wikipedia.org/wiki/%D0%9A%D1%81%D0%B5%D1%80%D0%BE%D0%B3%D1%80%D0%B0%D1%84%D0%B8%D1%8F


 

 

 

ʇʨʠʥʮʠʧ ʧʝʯʘʪʠ ʪʦʥʝʨʘ ʩ ʦʪʨʠʮʘʪʝʣʴʥʳʤ ʟʘʨʷʜʦʤ 

 

ʇʦʧʘʜʘʷ ʚ ʘʛʨʝʛʘʪ, ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʧʝʨʝʜ ʙʫʜʫʱʠʤ ʢʦʥʪʘʢʪʦʤ ʩ ʬʦʪʦʮʠʣʠʥʜʨʦʤ, 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʟʘʨʷʜ ʧʦʣʫʯʘʝʪ ʠ ʩʘʤʘ ʙʫʤʘʛʘ. ɺ ʵʪʦʤ ʝʡ ʧʦʤʦʛʘʝʪ ʨʦʣʠʢ ʧʝʨʝʥʦʩʘ 

ʠʟʦʙʨʘʞʝʥʠʷ. ʇʦʩʣʝ ʧʝʨʝʥʦʩʘ ʩʪʘʪʠʯʝʩʢʠʡ ʟʘʨʷʜ ʠʩʯʝʟʘʝʪ ʧʨʠ ʧʦʤʦʱʠ ʩʧʝʮʠʘʣʴʥʦʛʦ 

ʥʝʡʪʨʘʣʠʟʘʪʦʨʘ ï ʪʘʢ ʙʫʤʘʛʘ ʧʝʨʝʩʪʘʝʪ ʧʨʠʪʷʛʠʚʘʪʴʩʷ ʚ ʬʦʪʦʮʠʣʠʥʜʨʫ. 

ɸ ʢʘʢ ʞʝ ʬʠʢʩʠʨʫʝʪʩʷ ʠʟʦʙʨʘʞʝʥʠʝ? ʕʪʦ ʧʨʦʠʩʭʦʜʠʪ ʟʘ ʩʯʝʪ ʪʝʭ ʜʦʙʘʚʦʢ, ʢʦʪʦʨʳʝ 

ʥʘʭʦʜʷʪʩʷ ʚ ʪʦʥʝʨʝ. ʆʥʠ ʠʤʝʶʪ ʦʧʨʝʜʝʣʝʥʥʫʶ ʪʝʤʧʝʨʘʪʫʨʫ ʧʣʘʚʣʝʥʠʷ. ʊʘʢʘʷ çʧʝʯʢʘè 

ʚʜʘʚʣʠʚʘʝʪ ʚ ʙʫʤʘʛʫ ʨʘʩʧʣʘʚʣʝʥʥʳʡ ʧʦʨʦʰʦʢ ʪʦʥʝʨʘ, ʧʦʩʣʝ ʯʝʛʦ ʦʥ ʙʳʩʪʨʦ ʟʘʩʪʳʚʘʝʪ ʠ 

ʩʪʘʥʦʚʠʪʩʷ ʜʦʣʛʦʚʝʯʥʳʤ. 

ʂʘʢ ʫʩʪʨʦʝʥ ʢʘʨʪʨʠʜʞ 

ʆʧʨʝʜʝʣʷʶʱʠʤ ʟʚʝʥʦʤ ʚ ʨʘʙʦʪʝ ʣʘʟʝʨʥʦʛʦ ʧʨʠʥʪʝʨʘ ʷʚʣʷʝʪʩʷ ʢʘʨʪʨʠʜʞ. ʆʥ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʥʝʙʦʣʴʰʦʡ ʙʫʥʢʝʨ ʩ ʜʚʫʤʷ ʦʪʩʝʢʘʤʠ ï ʜʣʷ ʨʘʙʦʯʝʛʦ ʪʦʥʝʨʘ ʠ ʜʣʷ 

ʫʞʝ ʦʪʨʘʙʦʪʘʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ. ʊʘʢʞʝ ʟʜʝʩʴ ʥʘʭʦʜʠʪʩʷ ʩʚʝʪʦʯʫʚʩʪʚʠʪʝʣʴʥʳʡ ʙʘʨʘʙʘʥ 

(ʬʦʪʦʮʠʣʠʥʜʨ) ʠ ʤʝʭʘʥʠʯʝʩʢʠʝ ʰʝʩʪʝʨʝʥʢʠ ʜʣʷ ʝʛʦ ʧʨʦʚʦʨʘʯʠʚʘʥʠʷ. 

ʉʘʤ ʪʦʥʝʨ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʦʨʦʰʦʢ ʤʝʣʢʦʜʠʩʧʝʥʩʝʨʥʦʛʦ ʚʠʜʘ, ʢʦʪʦʨʳʡ ʩʦʩʪʦʠʪ 

ʠʟ ʧʦʣʠʤʝʨʥʳʭ ʰʘʨʠʢʦʚ ï ʦʥʠ ʧʦʢʨʳʪʳ ʩʧʝʮʠʘʣʴʥʳʤ ʩʣʦʝʤ ʤʘʛʥʠʪʥʦʛʦ ʤʘʪʝʨʠʘʣʘ. ɽʩʣʠ 

ʨʝʯʴ ʠʜʝʪ ʦ ʮʚʝʪʥʦʤ ʪʦʥʝʨʝ, ʪʦ ʚ ʝʛʦ ʩʦʩʪʘʚ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʚʭʦʜʷʪ ʝʱʝ ʠ ʢʨʘʩʷʱʠʝ ʚʝʱʝʩʪʚʘ. 

ɺʘʞʥʦ ʟʥʘʪʴ, ʯʪʦ ʢʘʞʜʳʡ ʧʨʦʠʟʚʦʜʠʪʝʣʴ ʚʳʧʫʩʢʘʝʪ ʩʦʙʩʪʚʝʥʥʳʝ ʦʨʠʛʠʥʘʣʴʥʳʝ 

ʪʦʥʝʨʘ ï ʚʩʝʤ ʠʤ ʧʨʠʩʫʱʘ ʩʚʦʷ ʤʘʛʥʠʪʥʦʩʪʴ, ʜʠʩʧʝʨʩʥʦʩʪʴ ʠ ʧʨʦʯʠʝ ʩʚʦʡʩʪʚʘ. 

ɺʦʪ ʧʦʯʝʤʫ ʥʠ ʚ ʢʦʝʤ ʩʣʫʯʘʝ ʥʝʣʴʟʷ ʟʘʧʨʘʚʣʷʪʴ ʢʘʨʪʨʠʜʞʠ ʩʣʫʯʘʡʥʳʤʠ ʪʦʥʝʨʘʤʠ ï 

ʵʪʦ ʤʦʞʝʪ ʥʝʛʘʪʠʚʥʦ ʩʢʘʟʘʪʴʩʷ ʥʘ ʝʛʦ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ. 



 

 

 
ɿʘʨʷʜ ʙʘʨʘʙʘʥʘ 

ʂʘʢ ʨʘʙʦʪʘʝʪ ʬʦʪʦʟʘʨʷʜ? ʆʥ ʬʦʨʤʠʨʫʝʪʩʷ ʥʘ ʬʦʪʦʙʘʨʘʙʘʥʝ (ʛʜʝ, ʢʘʢ ʫʞʝ ʧʦʥʷʪʥʦ, 

ʟʘʨʦʞʜʘʝʪʩʷ ʠ ʩʘʤʦ ʙʫʜʫʱʝʝ ʠʟʦʙʨʘʞʝʥʠʝ). ɼʣʷ ʥʘʯʘʣʘ ʧʨʦʠʩʭʦʜʠʪ ʩʥʘʙʞʝʥʠʝ ʟʘʨʷʜʦʤ, 

ʢʦʪʦʨʳʡ ʤʦʞʝʪ ʙʳʪʴ ʢʘʢ ʦʪʨʠʮʘʪʝʣʴʥʳʤ, ʪʘʢ ʠ ʧʦʣʦʞʠʪʝʣʴʥʳʤ. ʇʨʦʠʩʭʦʜʠʪ ʵʪʦ ʦʜʥʠʤ ʠʟ 

ʩʣʝʜʫʶʱʠʭ ʩʧʦʩʦʙʦʚ. 

1. ʀʩʧʦʣʴʟʫʝʪʩʷ ʢʦʨʦʥʘʪʦʨ, ʪʦ ʝʩʪʴ ʚʦʣʴʬʨʘʤʦʚʘʷ ʥʠʪʴ ʩ ʧʦʢʨʳʪʠʝʤ ʠʟ 

ʫʛʣʝʨʦʜʥʳʭ, ʟʦʣʦʪʳʭ ʠ ʧʣʘʪʠʥʦʚʳʭ ʚʢʣʶʯʝʥʠʡ. ʂʦʛʜʘ ʚ ʜʝʣʦ ʚʩʪʫʧʘʝʪ ʚʳʩʦʢʦʝ 

ʥʘʧʨʷʞʝʥʠʝ, ʤʝʞʜʫ ʵʪʦʡ ʥʠʪʴʶ ʢʘʨʢʘʩʦʤ ʧʨʦʥʦʩʠʪʩʷ ʨʘʟʨʷʜ, ʢʦʪʦʨʳʡ, 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʩʦʟʜʘʩʪ ʵʣʝʢʪʨʠʯʝʩʢʦʝ ʧʦʣʝ, ʧʝʨʝʜʘʶʱʝʝ ʟʘʨʷʜ ʥʘ ʬʦʪʦʙʘʨʘʙʘʥ. 

2. ʆʜʥʘʢʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʥʠʪʠ ʧʨʠʚʦʜʠʣʦ ʩʦ ʚʨʝʤʝʥʝʤ ʢ ʧʨʦʙʣʝʤʘʤ ʩ 

ʟʘʛʨʷʟʥʝʥʠʝʤ ʠ ʫʭʫʜʰʝʥʠʝʤ ʢʘʯʝʩʪʚʘ ʨʘʩʧʝʯʘʪʘʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ. ɻʦʨʘʟʜʦ ʣʫʯʰʝ 

ʜʝʡʩʪʚʫʝʪ ʨʦʣʠʢ ʟʘʨʷʜʘ ʩ ʘʥʘʣʦʛʠʯʥʳʤʠ ʬʫʥʢʮʠʷʤʠ. ʉʘʤ ʦʥ ʧʦʭʦʞ ʥʘ 

ʤʝʪʘʣʣʠʯʝʩʢʠʡ ʚʘʣ, ʢʦʪʦʨʳʡ ʧʦʢʨʳʪ ʪʦʢʦʧʨʦʚʦʜʷʱʝʡ ʨʝʟʠʥʦʡ ʠʣʠ ʧʦʨʦʣʦʥʦʤ. ʀʜʝʪ 

ʩʦʧʨʠʢʦʩʥʦʚʝʥʠʝ ʩ ʬʦʪʦʮʠʣʠʥʜʨʦʤ ï ʚ ʵʪʦʪ ʤʦʤʝʥʪ ʨʦʣʠʢ ʠ ʧʝʨʝʜʘʝʪ ʟʘʨʷʜ. 

ʅʘʧʨʷʞʝʥʠʝ ʟʜʝʩʴ ʟʥʘʯʠʪʝʣʴʥʦ ʥʠʞʝ, ʥʦ ʠ ʜʝʪʘʣʠ ʠʟʥʘʰʠʚʘʶʪʩʷ ʛʦʨʘʟʜʦ ʙʳʩʪʨʝʝ. 

 



 

 

ʕʢʩʧʦʥʠʨʦʚʘʥʠʝ 

ʕʪʦ ʠ ʝʩʪʴ ʨʘʙʦʪʘ ʦʩʚʝʱʝʥʠʷ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʯʘʩʪʴ ʬʦʪʦʮʠʣʠʥʜʨʘ ʩʪʘʥʦʚʠʪʩʷ 

ʪʦʢʦʧʨʦʚʦʜʷʱʝʡ ʠ ʧʨʦʧʫʩʢʘʝʪ ʟʘʨʷʜ ʯʝʨʝʟ ʤʝʪʘʣʣʠʯʝʩʢʦʝ ʦʩʥʦʚʘʥʠʝ ʚ ʙʘʨʘʙʘʥʝ. ɸ ʫʯʘʩʪʦʢ, 

ʧʦʜʚʝʨʛʰʠʡʩʷ ʵʢʩʧʦʥʠʨʦʚʘʥʠʶ, ʩʪʘʥʦʚʠʪʩʷ ʥʝʟʘʨʷʞʝʥʥʳʤ (ʠʣʠ ʧʨʠʦʙʨʝʪʘʝʪ ʩʣʘʙʳʡ 

ʟʘʨʷʜ).  ʅʘ ʵʪʦʤ ʵʪʘʧʝ ʬʦʨʤʠʨʫʝʪʩʷ ʝʱʝ ʥʝʚʠʜʠʤʦʝ ʠʟʦʙʨʘʞʝʥʠʝ. 

ʊʝʭʥʠʯʝʩʢʠ ʵʪʦ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʪʘʢ. 

1. ʃʘʟʝʨʥʳʡ ʣʫʯ ʧʘʜʘʝʪ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ ʟʝʨʢʘʣʘ ʠ ʦʪʨʘʞʘʝʪʩʷ ʥʘ ʣʠʥʟʫ, 

ʢʦʪʦʨʘʷ ʨʘʩʧʨʝʜʝʣʠʪ ʝʛʦ ʚ ʥʝʦʙʭʦʜʠʤʦʝ ʤʝʩʪʦ ʥʘ ʙʘʨʘʙʘʥʝ. 

2. ʊʘʢ ʩʠʩʪʝʤʘ ʣʠʥʟ ʠ ʟʝʨʢʘʣ ʬʦʨʤʠʨʫʝʪ ʩʪʨʦʯʢʫ ʚʜʦʣʴ ʬʦʪʦʮʠʣʠʥʜʨʘ ï 

ʣʘʟʝʨ ʪʦ ʚʢʣʶʯʘʝʪʩʷ, ʪʦ ʚʳʢʣʶʯʘʝʪʩʷ, ʟʘʨʷʜ ʪʦ ʦʩʪʘʝʪʩʷ ʥʝʪʨʦʥʫʪʳʤ, ʪʦ ʩʥʠʤʘʝʪʩʷ. 

3. ʉʪʨʦʢʘ ʟʘʢʦʥʯʠʣʘʩʴ? ʌʦʪʦʙʘʨʘʙʘʥ ʧʦʚʝʨʥʝʪʩʷ, ʠ ʵʢʩʧʦʥʠʨʦʚʘʥʠʝ 

ʧʨʦʜʦʣʞʠʪʩʷ ʩʥʦʚʘ. 

 

 



 

 

ʇʨʦʷʚʢʘ 

ɺ ʵʪʦʤ ʧʨʦʮʝʩʩʝ ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʝʪ ʤʘʛʥʠʪʥʳʡ ʚʘʣ ʠʟ ʢʘʨʪʨʠʜʞʘ, ʧʦʭʦʞʠʡ 

ʥʘ ʪʨʫʙʢʫ ʠʟ ʤʝʪʘʣʣʘ, ʚʥʫʪʨʠ ʢʦʪʦʨʦʡ ʥʘʭʦʜʠʪʩʷ ʤʘʛʥʠʪʥʳʡ ʩʝʨʜʝʯʥʠʢ. ʏʘʩʪʴ ʧʦʚʝʨʭʥʦʩʪʠ 

ʚʘʣʘ ʧʦʤʝʱʝʥʘ ʚ ʟʘʧʨʘʚʦʯʥʳʡ ʪʦʥʝʨ ʙʫʥʢʝʨʘ. ʄʘʛʥʠʪ ʧʨʠʪʷʛʠʚʘʝʪ ʢ ʚʘʣʫ ʧʦʨʦʰʦʢ, ʠ ʦʥ 

ʚʳʥʦʩʠʪʩʷ ʥʘʨʫʞʫ. 

ɺʘʞʥʦ ʨʝʛʫʣʠʨʦʚʘʪʴ ʨʘʚʥʦʤʝʨʥʦʩʪʴ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʩʣʦʷ ʧʦʨʦʰʢʘ ï ʜʣʷ ʵʪʦʛʦ 

ʩʫʱʝʩʪʚʫʝʪ ʩʧʝʮʠʘʣʴʥʦʝ ʜʦʟʠʨʫʶʱʝʝ ʣʝʟʚʠʝ. ʆʥʦ ʧʨʦʧʫʩʢʘʝʪ ʣʠʰʴ ʪʦʥʢʠʡ ʩʣʦʡ ʪʦʥʝʨʘ, 

ʦʪʙʨʘʩʳʚʘʷ ʦʩʪʘʣʴʥʦʝ ʥʘʟʘʜ. ɽʩʣʠ ʣʝʟʚʠʝ ʫʩʪʘʥʦʚʣʝʥʦ ʥʝʧʨʘʚʠʣʴʥʦ, ʥʘ ʙʫʤʘʛʝ ʤʦʛʫʪ 

ʧʦʷʚʠʪʴʩʷ ʯʝʨʥʳʝ ʧʦʣʦʩʳ. 

ʇʦʩʣʝ ʵʪʦʛʦ ʪʦʥʝʨ ʧʨʦʜʚʠʛʘʝʪʩʷ ʥʘ ʫʯʘʩʪʦʢ ʤʝʞʜʫ ʤʘʛʥʠʪʥʳʤ ʚʘʣʦʤ ʠ 

ʬʦʪʦʮʠʣʠʥʜʨʦʤ ï ʟʜʝʩʴ ʦʥ ʧʨʠʪʷʥʝʪʩʷ ʢ ʧʨʦʵʢʩʧʦʥʠʨʦʚʘʥʥʳʤ ʫʯʘʩʪʢʘʤ, ʘ ʦʪ ʟʘʨʷʞʝʥʥʳʭ 

ʦʪʪʦʣʢʥʝʪʩʷ. ʊʘʢ ʠʟʦʙʨʘʞʝʥʠʝ ʩʪʘʥʦʚʠʪʩʷ ʫʞʝ ʙʦʣʝʝ ʚʠʜʠʤʳʤ. 

 
ʇʝʨʝʥʦʩ 

ʏʪʦʙʳ ʠʟʦʙʨʘʞʝʥʠʝ ʧʦʷʚʠʣʦʩʴ ʫʞʝ ʥʘ ʙʫʤʘʛʝ, ʚ ʜʝʣʦ ʚʩʪʫʧʘʝʪ ʨʦʣʠʢ ʧʝʨʝʥʦʩʘ, ʚ 

ʤʝʪʘʣʣʠʯʝʩʢʫʶ ʩʝʨʜʮʝʚʠʥʫ ʢʦʪʦʨʦʛʦ ʧʨʠʪʷʛʠʚʘʝʪʩʷ ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʟʘʨʷʜ ï ʦʥ ʧʝʨʝʥʦʩʠʪʩʷ 

ʥʘ ʙʫʤʘʛʫ ʙʣʘʛʦʜʘʨʷ ʩʧʝʮʠʘʣʴʥʦʤʫ ʧʨʦʨʝʟʠʥʝʥʥʦʤʫ ʧʦʢʨʳʪʠʶ. 

ʀʪʘʢ, ʯʘʩʪʠʯʢʠ ʦʪʨʳʚʘʶʪʩʷ ʦʪ ʙʘʨʘʙʘʥʘ ʠ ʥʘʯʠʥʘʶʪ ʧʝʨʝʤʝʱʘʪʴʩʷ ʥʘ ʩʪʨʘʥʠʮʫ. ʅʦ 

ʫʜʝʨʞʠʚʘʶʪʩʷ ʦʥʠ ʟʜʝʩʴ ʧʦʢʘ ʪʦʣʴʢʦ ʠʟ-ʟʘ ʩʪʘʪʠʯʝʩʢʦʛʦ ʥʘʧʨʷʞʝʥʠʷ. ʆʙʨʘʟʥʦ ʛʦʚʦʨʷ, ʪʦʥʝʨ 

ʧʨʦʩʪʦ ʥʘʩʳʧʘʝʪʩʷ ʪʘʤ, ʛʜʝ ʥʫʞʥʦ. 

ɺʤʝʩʪʝ ʩ ʪʦʥʝʨʦʤ ʤʦʛʫʪ ʧʦʧʘʩʪʴ ʧʳʣʴ ʠ ʚʦʨʩʠʥʢʠ ʙʫʤʘʛʠ, ʥʦ ʦʥʠ ʩʥʠʤʘʶʪʩʷ 

ʚʘʡʧʝʨʦʤ (ʩʧʝʮʠʘʣʴʥʦʡ ʧʣʘʩʪʠʥʦʡ) ʠ ʦʪʧʨʘʚʣʷʶʪʩʷ ʧʨʷʤʠʢʦʤ ʚ ʦʪʩʝʢ ʦʪʭʦʜʦʚ ʥʘ ʙʫʥʢʝʨʝ. 

ʇʦʩʣʝ ʧʦʣʥʦʛʦ ʢʨʫʛʘ ʙʘʨʘʙʘʥʘ ʧʨʦʮʝʩʩ ʧʦʚʪʦʨʷʝʪʩʷ. 



 

 

 
ɿʘʢʨʝʧʣʝʥʠʝ ʠʟʦʙʨʘʞʝʥʠʷ 

ɼʣʷ ʵʪʦʛʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʩʚʦʡʩʪʚʦ ʪʦʥʝʨʘ ʨʘʩʧʣʘʚʣʷʪʴʩʷ ʧʨʠ ʚʳʩʦʢʠʭ 

ʪʝʤʧʝʨʘʪʫʨʘʭ.  ʂʦʥʩʪʨʫʢʪʠʚʥʦ ʵʪʦ ʚ ʵʪʦʤ ʦʢʘʟʳʚʘʶʪ ʧʦʤʦʱʴ ʜʚʘ ʩʣʝʜʫʶʱʠʭ ʚʘʣʘ: 

¶ ʚ ʚʝʨʭʥʝʤ ʨʘʩʧʦʣʦʞʝʥ ʥʘʛʨʝʚʘʪʝʣʴʥʳʡ ʵʣʝʤʝʥʪ; 

¶ ʚ ʥʠʞʥʝʤ ʚ ʙʫʤʘʛʫ ʚʜʘʚʣʠʚʘʝʪʩʷ ʨʘʩʧʣʘʚʣʝʥʥʳʡ ʪʦʥʝʨ. 

ʀʥʦʛʜʘ ʧʦʜʦʙʥʘʷ çʧʝʯʢʘè ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʪʝʨʤʦʧʣʝʥʢʫ ï ʩʧʝʮʠʘʣʴʥʳʡ ʛʠʙʢʠʡ ʠ 

ʪʝʨʤʦʩʪʦʡʢʠʡ ʤʘʪʝʨʠʘʣ ʩ ʥʘʛʨʝʚʘʪʝʣʴʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʠ ʧʨʠʞʠʤʥʳʤ ʨʦʣʠʢʦʤ. ɽʸ ʥʘʛʨʝʚ 

ʢʦʥʪʨʦʣʠʨʫʝʪʩʷ ʜʘʪʯʠʢʦʤ. ʂʘʢ ʨʘʟ ʚ ʤʦʤʝʥʪ ʧʨʦʭʦʜʘ ʤʝʞʜʫ ʧʣʝʥʢʦʡ ʠ ʧʨʠʞʠʤʥʦʡ ʯʘʩʪʴʶ 

ʙʫʤʘʛʘ ʠ ʨʘʟʦʛʨʝʚʘʝʪʩʷ ʜʦ 200 ʛʨʘʜʫʩʦʚ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʝʡ ʣʝʛʢʦ ʚʧʠʪʘʪʴ ʚ ʩʝʙʷ ʩʪʘʚʰʠʤ 

ʞʠʜʢʠʤ ʪʦʥʝʨ. 

 



 

 

ɼʘʣʴʥʝʡʰʝʝ ʦʩʪʳʚʘʥʠʝ ʠʜʝʪ ʝʩʪʝʩʪʚʝʥʥʳʤ ʦʙʨʘʟʦʤ ï ʚ ʣʘʟʝʨʥʳʭ ʧʨʠʥʪʝʨʘʭ ʦʙʳʯʥʦ 

ʥʝ ʪʨʝʙʫʝʪʩʷ ʫʩʪʘʥʦʚʢʘ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʦʭʣʘʞʜʘʶʱʝʡ ʩʠʩʪʝʤʳ. ʆʜʥʘʢʦ ʟʜʝʩʴ ʝʱʝ ʨʘʟ 

ʧʨʦʭʦʜʠʪ ʩʧʝʮʠʘʣʴʥʳʡ ʦʯʠʩʪʠʪʝʣʴ ï ʦʙʳʯʥʦ ʝʛʦ ʨʦʣʴ ʠʩʧʦʣʥʷʝʪ ʬʝʪʨʦʚʳʡ ʚʘʣ. 

 

ʊʠʧʠʯʥʳʝ ʧʦʣʦʤʢʠ ʣʘʟʝʨʥʳʭ ʧʨʠʥʪʝʨʦʚ 

ʇʦʩʢʦʣʴʢʫ ʣʘʟʝʨʥʳʡ ʧʨʠʥʪʝʨ ʷʚʣʷʝʪʩʷ ʜʦʩʪʘʪʦʯʥʦ ʩʣʦʞʥʳʤ ʚ ʪʝʭʥʠʯʝʩʢʦʤ ʧʣʘʥʝ 

ʘʧʧʘʨʘʪʦʤ, ʪʦ ʠ ʧʨʠʯʠʥ ʧʦʣʦʤʦʢ ʠʟ-ʟʘ ʥʘʣʠʯʠʷ ʤʥʦʞʝʩʪʚʘ ʫʟʣʦʚ ʧʨʝʜʦʩʪʘʪʦʯʥʦ. 

 

ɸʛʨʝʛʘʪ ʥʝ ʚʢʣʶʯʘʝʪʩʷ (ʥʝʪ ʧʦʜʢʣʶʯʝʥʠʷ ʢ ʩʝʪʠ, ʥʝʠʩʧʨʘʚʝʥ ʙʣʦʢ ʧʠʪʘʥʠʷ) 

 

ɸʧʧʘʨʘʪ ʥʝ ʧʝʯʘʪʘʝʪ: 

¶ ʧʨʦʛʨʘʤʤʥʳʝ ʦʰʠʙʢʠ; 

¶ ʧʦʚʨʝʞʜʝʥʠʝ ʜʨʘʡʚʝʨʦʚ; 

¶ ʚʳʭʦʜ ʠʟ ʩʪʨʦʷ ʧʣʘʪʳ, ʦʪʚʝʯʘʶʱʝʡ ʟʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʠʟʦʙʨʘʞʝʥʠʷ; 

¶ ʜʣʷ ʧʝʯʘʪʠ ʚʳʙʨʘʥʦ ʥʝ ʪʦ ʫʩʪʨʦʡʩʪʚʦ; 

¶ ʟʘʚʠʩʣʘ ʦʯʝʨʝʜʴ ʧʝʯʘʪʠ; 

¶ ʟʘʩʪʨʷʣʘ ʙʫʤʘʛʘ ʠʣʠ ʦʪʩʫʪʩʪʚʫʝʪ ʚʦʦʙʱʝ; 

¶ ʧʨʦʙʣʝʤʳ ʩ ʢʘʨʪʨʠʜʞʝʤ. 

ɹʫʤʘʛʘ ʤʥʝʪʩʷ 

ɽʩʣʠ ʙʫʤʘʛʘ ʧʨʠ ʨʘʙʦʪʝ ʣʘʟʝʨʥʦʛʦ ʘʧʧʘʨʘʪʘ ʤʥʝʪʩʷ, ʪʦ ʵʪʦ ʧʨʦʠʩʭʦʜʠʪ ʠʟ-ʟʘ ʧʣʦʭʦʛʦ 

ʚʨʘʱʝʥʠʷ ʟʘʛʨʷʟʥʝʥʥʳʭ ʨʦʣʠʢʦʚ, ʠʣʠ ʧʦ ʧʨʠʯʠʥʝ ʟʘʢʣʠʥʠʚʘʥʠʷ ʦʜʥʦʛʦ ʠʟ ʥʠʭ. 

ʅʘʧʨʘʚʣʷʶʱʘʷ ʧʣʘʥʢʘ, ʝʩʣʠ ʦʥʘ ʧʦʚʨʝʞʜʝʥʘ, ʪʘʢʞʝ ʤʦʞʝʪ ʟʘʤʠʥʘʪʴ ʙʫʤʘʛʫ. ɽʩʣʠ ʟʘʤʷʪʠʝ 

ʙʫʤʘʛʠ ʧʨʦʠʩʭʦʜʠʪ ʧʨʠ ʝʝ ʚʳʭʦʜʝ ʠʟ ʫʩʪʨʦʡʩʪʚʘ, ʪʦ ʚ ʙʣʦʢʝ ʚʳʜʘʯʠ ʤʦʛʫʪ ʙʳʪʴ ʧʝʨʝʢʦʰʝʥʳ 

ʨʦʣʠʢʠ, ʣʠʙʦ ʥʘʧʨʘʚʣʷʶʱʘʷ ʧʣʘʥʢʘ, ʠʤʝʶʱʘʷ ʨʦʣʠʢʠ. 

 

ɺʝʨʪʠʢʘʣʴʥʘʷ ʯʝʨʥʘʷ ʧʦʣʦʩʘ 

ʇʨʠ ʧʦʷʚʣʝʥʠʠ ʯʝʨʥʦʡ ʚʝʨʪʠʢʘʣʴʥʦʡ ʧʦʣʦʩʳ ʧʦ ʢʨʘʷʤ ʣʠʩʪʘ, ʤʦʞʥʦ ʩ ʫʚʝʨʝʥʥʦʩʪʴʶ 

ʩʢʘʟʘʪʴ, ʯʪʦ ʥʝʠʩʧʨʘʚʝʥ ʬʦʪʦʙʘʨʘʙʘʥ, ʫʩʪʘʥʦʚʣʝʥʥʳʡ ʚ ʢʘʨʪʨʠʜʞʝ. ɹʘʨʘʙʘʥ ʤʦʞʥʦ 

ʟʘʤʝʥʠʪʴ, ʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʢʘʨʪʨʠʜʞ ʜʘʣʴʰʝ. 

 

ɺʝʨʪʠʢʘʣʴʥʘʷ ʙʝʣʘʷ ʧʦʣʦʩʘ 

ɹʝʣʘʷ ʧʦʣʦʩʘ, ʨʘʩʧʦʣʦʞʝʥʥʘʷ ʚʝʨʪʠʢʘʣʴʥʦ, ʤʦʞʝʪ ʧʦʷʚʣʷʪʴʩʷ ʧʨʠ ʟʘʢʘʥʯʠʚʘʶʱʝʤʩʷ 

ʪʦʥʝʨʝ. ʇʦʧʨʦʙʫʡʪʝ ʚʳʪʘʱʠʪʴ ʢʘʨʪʨʠʜʞ ʠ ʚʩʪʨʷʭʥʫʪʴ ʝʛʦ ʥʝʩʢʦʣʴʢʦ ʨʘʟ. ʇʨʦʠʟʚʝʜʠʪʝ 

ʧʝʯʘʪʴ: ʝʩʣʠ ʧʦʣʦʩʘ ʠʩʯʝʟʣʘ ʠʣʠ ʧʝʨʝʤʝʩʪʠʣʘʩʴ ʚ ʜʨʫʛʦʝ ʤʝʩʪʦ, ʟʥʘʯʠʪ, ʧʦʨʘ ʥʝʩʪʠ ʢʘʨʪʨʠʜʞ 

ʥʘ ʟʘʧʨʘʚʢʫ. 

 

ʊʝʤʥʳʝ ʦʪʧʝʯʘʪʢʠ 

ʇʦʷʚʣʝʥʠʝ ʪʝʤʥʳʭ ʦʪʧʝʯʘʪʢʦʚ ï ʵʪʦ ʧʨʠʟʥʘʢ ʠʟʥʦʩʘ ʤʘʛʥʠʪʥʦʛʦ ʚʘʣʘ. ʇʨʦʙʣʝʤʘ 

ʨʝʰʘʝʪʩʷ ʟʘʤʝʥʦʡ ʜʘʥʥʦʡ ʜʝʪʘʣʠ. 

 

ʉʢʨʝʞʝʪ ʠ ʩʢʨʠʧ ʚʦ ʚʨʝʤʷ ʨʘʙʦʪʳ ʘʛʨʝʛʘʪʘ 

ʉʢʨʠʧ ʧʨʠ ʨʘʙʦʪʝ ʦʙʦʨʫʜʦʚʘʥʠʷ ʤʦʞʝʪ ʚʳʟʳʚʘʪʴʩʷ ʨʦʣʠʢʘʤʠ ʧʦʜʘʯʠ ʙʫʤʘʛʠ, 

ʢʦʪʦʨʳʝ ʥʝʦʙʭʦʜʠʤʦ ʪʱʘʪʝʣʴʥʦ ʦʯʠʩʪʠʪʴ. ʊʘʢʞʝ ʤʦʛʫʪ ʩʢʨʠʧʝʪʴ ʚʩʝ ʧʦʜʚʠʞʥʳʝ 

ʩʦʩʪʘʚʣʷʶʱʠʝ ʢʘʨʪʨʠʜʞʘ, ʧʦ ʧʨʠʯʠʥʝ ʠʭ ʠʟʥʦʩʘ ʠʣʠ ʟʘʩʦʨʝʥʠʷ ʪʦʥʝʨʦʤ, ʙʫʤʘʞʥʦʡ ʧʳʣʴʶ. 

ʉʠʣʴʥʳʡ ʩʢʨʝʞʝʪ ʤʦʞʥʦ ʫʩʣʳʰʘʪʴ, ʝʩʣʠ ʚʳʭʦʜʠʪ ʠʟ ʩʪʨʦʷ ʨʝʜʫʢʪʦʨ ʘʧʧʘʨʘʪʘ, ʠʤʝʶʱʠʡ ʚ 

ʩʚʦʝʤ ʩʦʩʪʘʚʝ ʰʝʩʪʝʨʝʥʢʠ. 

 

ʆʩʪʘʥʦʚʢʘ ʙʫʤʘʛʠ 



 

 

ʇʨʠ ʥʝʠʩʧʨʘʚʥʦʤ ʜʘʪʯʠʢʝ, ʢʦʥʪʨʦʣʠʨʫʶʱʝʤ ʚʳʭʦʜ ʙʫʤʘʛʠ, ʦʥʘ ʙʫʜʝʪ ʦʩʪʘʚʘʪʴʩʷ ʚ 

ʧʨʠʥʪʝʨʝ. ʇʦʩʢʦʣʴʢʫ ʯʘʱʝ ʚʩʝʛʦ ʜʘʪʯʠʢ ʟʘʩʦʨʷʝʪʩʷ ʧʳʣʴʶ ʠ ʪʦʥʝʨʦʤ, ʪʦ ʧʦʪʨʝʙʫʝʪʩʷ ʝʛʦ 

ʦʯʠʩʪʢʘ. 

 

ʉʝʨʘʷ ʨʘʟʤʳʪʘʷ ʧʦʣʦʩʘ 

ʇʦʷʚʣʝʥʠʝ ʩʝʨʦʡ ʧʦʣʦʩʳ ʩ ʨʘʟʤʳʪʳʤʠ ʢʨʘʷʤʠ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʪʦʤ, ʯʪʦ ʯʠʩʪʷʱʝʝ 

ʙʘʨʘʙʘʥ ʣʝʟʚʠʝ ʧʣʦʭʦ ʝʛʦ ʦʯʠʱʘʝʪ ʦʪ ʦʩʪʘʚʰʝʛʦʩʷ ʪʦʥʝʨʘ. ʇʨʠʯʠʥʦʡ ʧʣʦʭʦʡ ʦʯʠʩʪʢʠ ʤʦʞʝʪ 

ʧʦʩʣʫʞʠʪʴ ʧʦʧʘʜʘʥʠʝ ʠʥʦʨʦʜʥʦʛʦ ʪʝʣʘ ʧʦʜ ʨʘʢʝʣʴ, ʠʟʥʦʩ ʣʝʟʚʠʷ, ʧʝʨʝʧʦʣʥʝʥʠʝ ʙʫʥʢʝʨʘ 

ʦʪʭʦʜʦʚ. 

 

ɹʫʤʘʛʘ ʥʝ ʟʘʪʷʛʠʚʘʝʪʩʷ 

ɼʘʥʥʘʷ ʧʨʦʙʣʝʤʘ ʯʘʱʝ ʚʩʝʛʦ ʢʨʦʝʪʩʷ ʚ ʣʦʪʢʝ ʜʣʷ ʙʫʤʘʛʠ. ɸ ʠʤʝʥʥʦ, ʚʦʟʥʠʢʘʝʪ ʠʟ-ʟʘ 

ʪʨʝʱʠʥʳ, ʧʦʷʚʠʚʰʝʡʩʷ ʥʘ ʢʦʨʧʫʩʝ, ʚ ʢʦʪʦʨʳʡ ʚʩʪʘʚʣʝʥʘ ʨʝʚʝʨʩʠʚʥʘʷ ʰʝʩʪʝʨʥʷ. ʕʪʦʪ 

ʜʝʬʝʢʪ ʥʘʨʫʰʘʝʪ ʢʦʥʪʘʢʪ ʤʝʞʜʫ ʨʝʚʝʨʩʦʤ ʠ ʧʨʫʞʠʥʦʡ. ɼʘʥʥʘʷ ʥʝʠʩʧʨʘʚʥʦʩʪʴ ʥʝʧʨʠʷʪʥʘ 

ʪʝʤ, ʯʪʦ ʧʨʠʜʝʪʩʷ ʤʝʥʷʪʴ ʚʝʩʴ ʣʦʪʦʢ, ʝʩʣʠ ʫʢʨʝʧʠʪʴ ʢʦʞʫʭ ʥʝ ʧʦʣʫʯʠʪʩʷ. ɺ ʩʣʫʯʘʝ, ʢʦʛʜʘ 

ʩʣʳʰʝʥ ʩʢʨʝʞʝʪ, ʠ ʘʧʧʘʨʘʪ ʥʝ ʟʘʭʚʘʪʳʚʘʝʪ ʙʫʤʘʛʫ, ʧʨʠʜʝʪʩʷ ʟʘʤʝʥʠʪʴ ʰʝʩʪʝʨʥʠ ʜʚʠʛʘʪʝʣʷ 

ʘʛʨʝʛʘʪʘ. 

 

ɹʣʝʜʥʳʝ ʦʪʧʝʯʘʪʢʠ 

ʇʦʷʚʣʝʥʠʝ ʙʣʝʜʥʦʡ ʧʝʯʘʪʠ ʚʳʟʳʚʘʝʪʩʷ ʥʝʠʩʧʨʘʚʥʦʩʪʴʶ ʙʣʦʢʘ, ʦʪʚʝʯʘʶʱʝʛʦ ʟʘ 

ʧʝʨʝʥʦʩ ʠʟʦʙʨʘʞʝʥʠʷ, ʘ ʪʘʢʞʝ ʠʟʥʦʩʦʤ ʤʘʛʥʠʪʥʦʛʦ ʚʘʣʘ. ʂʨʦʤʝ ʵʪʦʛʦ, ʧʦʷʚʣʝʥʠʝ ʙʣʝʜʥʳʭ 

ʦʪʧʝʯʘʪʢʦʚ ʤʦʞʝʪ ʧʨʦʚʦʮʠʨʦʚʘʪʴʩʷ ʜʨʫʛʠʤʠ ʬʘʢʪʦʨʘʤʠ. 

    ʉʪʦʠʪ ʧʦʩʤʦʪʨʝʪʴ ʚ ʥʘʩʪʨʦʡʢʠ ʧʝʯʘʪʠ. ɺʦʟʤʦʞʥʦ, ʫʩʪʘʥʦʚʣʝʥ ʧʘʨʘʤʝʪʨ ñʧʝʯʘʪʴ ʚ 

ʨʝʞʠʤʝ ʵʢʦʥʦʤʠʠò. 

    ɺʳʙʨʘʥ ʥʝʧʨʘʚʠʣʴʥʳʡ ʪʦʥʝʨ. 

    ʇʦʚʨʝʞʜʝʥʦ ʜʦʟʠʨʫʶʱʝʝ ʣʝʟʚʠʝ. 

    ʀʟʥʦʩʠʣʩʷ ʬʦʪʦʙʘʨʘʙʘʥ. 

    ʇʦʚʳʰʝʥʥʘʷ ʚʣʘʞʥʦʩʪʴ ʙʫʤʘʛʠ. ʇʨʠ ʚʳʩʦʢʦʡ ʚʣʘʞʥʦʩʪʠ ʥʦʩʠʪʝʣʷ, ʢʦʥʪʨʘʩʪʥʦʩʪʴ 

ʩʠʣʴʥʦ ʫʤʝʥʴʰʘʝʪʩʷ. ʏʝʤ ʚʳʰʝ ʚʣʘʞʥʦʩʪʴ ʙʫʤʘʛʠ, ʪʝʤ ʙʣʝʜʥʝʝ ʙʫʜʫʪ ʦʪʧʝʯʘʪʢʠ. 

    ɺ ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ ʠʟʙʘʚʠʪʴʩʷ ʦʪ ʙʣʝʜʥʦʩʪʠ ʦʪʧʝʯʘʪʢʦʚ ʧʨʠ ʧʦʣʥʦʩʪʴʶ 

ʟʘʧʨʘʚʣʝʥʥʦʤ ʢʘʨʪʨʠʜʞʝ ʧʦʤʦʛʘʝʪ ʝʛʦ ʪʱʘʪʝʣʴʥʦʝ ʚʩʪʨʷʭʠʚʘʥʠʝ. ʕʪʘ ʧʨʦʮʝʜʫʨʘ ʧʦʤʦʛʘʝʪ 

ʪʦʥʝʨʫ ʨʘʚʥʦʤʝʨʥʦ ʨʘʩʧʨʝʜʝʣʠʪʴʩʷ ʚʥʫʪʨʠ ʢʘʨʪʨʠʜʞʘ. 

ʇʦʚʨʝʞʜʸʥʥʳʝ ʠ ʚʳʰʝʜʰʠʝ ʯʘʩʪʠ ʢʘʨʪʨʠʜʞʘ, ʥʝ ʧʦʜʣʝʞʘʱʠʝ ʨʝʤʦʥʪʫ ʚ ʜʦʤʘʰʥʠʭ 

ʫʩʣʦʚʠʷʭ, ʤʦʞʥʦ ʟʘʤʝʥʠʪʴ ʠ ʚʦʩʩʪʘʥʦʚʠʪʴ ʚ ʩʝʨʚʠʩʥʦʤ ʮʝʥʪʨʝ. 

 

ɿʘʜʘʥʠʝ 1. 

1. ʈʘʩʧʝʯʘʪʘʪʴ ʧʨʝʜʣʦʞʝʥʥʳʝ ʜʦʢʫʤʝʥʪʳ (ʧʦʣʫʯʠʪʴ ʟʘʜʘʥʠʝ ʫ ʧʨʝʧʦʜʘʚʘʪʝʣʷ); 

2. ɺʳʧʦʣʥʠʪʴ ʪʝʭʥʠʯʝʩʢʦʝ ʦʙʩʣʫʞʠʚʘʥʠʝ ʣʘʟʝʨʥʦʛʦ ʧʨʠʥʪʝʨʘ; 

3. ʆʪʚʝʪʠʪʴ ʥʘ ʢʦʥʪʨʦʣʴʥʳʝ ʚʦʧʨʦʩʳ 

 

ɿʘʜʘʥʠʝ 2. 

 ʆʪʤʝʪʠʪʴ ʚ ʪʝʪʨʘʜʠ ʩʭʝʤʫ ʫʩʪʨʦʡʩʪʚʘ ʣʘʟʝʨʥʦʛʦ ʧʨʠʥʪʝʨʘ ʠ ʪʠʧʠʯʥʳʝ ʧʦʣʦʤʢʠ. 

ʆʪʚʝʪʠʪʴ ʥʘ ʚʦʧʨʦʩʳ: 

1. ɺ ʯʸʤ ʟʘʢʣʶʯʘʝʪʩʷ ʧʨʠʥʮʠʧ ʨʘʙʦʪʳ ʣʘʟʝʨʥʦʛʦ ʧʨʠʥʪʝʨʘ? 

2. ʇʝʨʝʯʠʩʣʠʪʴ ʦʩʥʦʚʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʨʠʥʪʝʨʘ. 

3. ʂʘʢʦʚ ʧʦʨʷʜʦʢ ʜʝʡʩʪʚʠʡ ʧʨʠ ʟʘʪʦʨʝ ʙʫʤʘʛʠ? 

 

 

 

 

  




