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ʂʘʢ ʧʦʣʴʟʦʚʘʪʴʩʷ ʵʪʠʤ ʩʙʦʨʥʠʢʦʤ?  

ï ʂʘʢ ʭʦʨʦʰʝʡ ʵʥʮʠʢʣʦʧʝʜʠʝʡ, ʪʦ ʝʩʪʴ ʯʠʪʘʪʴ ʩ ʣʶʙʦʛʦ ʤʝʩʪʘ ʠ ʚ ʣʶʙʦʤ ʢʦʣʠʯʝʩʪʚʝ. 

ʉʙʦʨʥʠʢ ʩʦʩʪʦʠʪ ʠʟ 7 ʨʘʟʜʝʣʦʚ:  

1. ʍʠʤʠʷ ʠ ʥʘʫʢʘ ʦ ʤʘʪʝʨʠʘʣʘʭ 

2. ʌʠʟʠʢʘ ʥʘʥʦʩʠʩʪʝʤ, ʥʘʥʦʫʩʪʨʦʡʩʪʚʘ, ʥʘʥʦʠʥʞʝʥʝʨʠʷ, ʘʣʴʪʝʨʥʘʪʠʚʥʘʷ ʵʥʝʨʛʝʪʠʢʘ 

3. ʄʘʪʝʤʘʪʠʢʘ ʠ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʥʘʥʦʫʩʪʨʦʡʩʪʚ 

4. ɹʠʦʥʘʥʦʪʝʭʥʦʣʦʛʠʠ ʠ ʤʝʜʠʮʠʥʘ 

5. ʂʦʥʩʪʨʫʢʮʠʦʥʥʳʝ ʤʘʪʝʨʠʘʣʳ 

6. ɺʠʢʪʦʨʠʥʳ, ʪʝʩʪʳ, ʫʛʘʜʘʡʢʠ. 

7. ʅʘʯʠʥʘʶʱʠʝ ʚ ʥʘʥʦ, ʠʛʨʳ, ʪʚʦʨʯʝʩʢʠʝ ʟʘʜʘʥʠʷ 

ɺ ʢʘʞʜʦʤ ʨʘʟʜʝʣʝ ʟʘʜʘʯʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʭʨʦʥʦʣʦʛʠʯʝʩʢʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ, ʥʘʯʠʥʘʷ ʩ 

2007 ʛʦʜʘ. ʋʨʦʚʝʥʴ ʩʣʦʞʥʦʩʪʠ ʢʘʞʜʦʡ ʟʘʜʘʯʠ ʤʦʞʥʦ ʦʮʝʥʠʪʴ ʥʝ ʪʦʣʴʢʦ ʧʦ ʝʝ ʜʣʠʥʝ, ʥʦ ʠ 

ʧʦ ʯʠʩʣʫ ʙʘʣʣʦʚ, ʢʦʪʦʨʦʝ ʟʘ ʥʝʝ ʤʦʞʥʦ ʙʳʣʦ ʧʦʣʫʯʠʪʴ ʥʘ ʦʣʠʤʧʠʘʜʝ. ʂʨʦʤʝ ʙʘʣʣʦʚ 

ʫʢʘʟʘʥʘ ʠ ʢʘʪʝʛʦʨʠʷ ʫʯʘʩʪʥʠʢʦʚ ï ʰʢʦʣʴʥʠʢʠ, ʩʪʫʜʝʥʪʳ, ʥʘʫʯʥʳʝ ʩʦʪʨʫʜʥʠʢʠ ʠ ʪ.ʜ. ʅʘ ʵʪʫ 

ʟʘʧʠʩʴ ʤʳ ʩʦʚʝʪʫʝʤ ʥʝ ʦʙʨʘʱʘʪʴ ʦʩʦʙʦʛʦ ʚʥʠʤʘʥʠʷ, ʪʘʢ ʢʘʢ ʚ ʟʘʜʘʯʘʭ ʜʣʷ ʩʪʫʜʝʥʪʦʚ ʝʩʪʴ 

ʤʥʦʛʦ ʠʥʪʝʨʝʩʥʳʭ ʚʦʧʨʦʩʦʚ ʠ ʜʣʷ ʰʢʦʣʴʥʠʢʦʚ, ʠ ʥʘʦʙʦʨʦʪ. ʅʝ ʦʛʦʨʯʘʡʪʝʩʴ, ʝʩʣʠ ʤʥʦʛʠʝ 

ʟʘʜʘʯʠ ʧʦʢʘʞʫʪʩʷ ʚʘʤ ʩʣʦʞʥʳʤʠ. ʕʪʦ ʪʦʣʴʢʦ ʥʘ ʧʝʨʚʳʡ ʚʟʛʣʷʜ. ʋʯʪʠʪʝ, ʯʪʦ ʦʩʥʦʚʥʘʷ 

ʯʘʩʪʴ ʤʘʪʝʨʠʘʣʘ ʙʳʣʘ ʧʨʝʜʣʦʞʝʥʘ ʜʣʷ ʟʘʦʯʥʦʛʦ ʪʫʨʘ, ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʢʦʪʦʨʦʛʦ ʠʥʦʛʜʘ 

ʜʦʩʪʠʛʘʣʘ ʤʝʩʷʮʘ. ʕʪʦ ʜʘʚʘʣʦ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʟʥʘʢʦʤʠʪʴʩʷ ʩ ʣʠʪʝʨʘʪʫʨʦʡ, ʧʦʢʦʧʘʪʴʩʷ ʚ 

ʠʥʪʝʨʥʝʪʝ, ʧʦʩʦʚʝʪʦʚʘʪʴʩʷ ʩ ʜʨʫʟʴʷʤʠ ʠ ʫʯʠʪʝʣʷʤʠ. ʄʳ ʨʝʢʦʤʝʥʜʫʝʤ ɺʘʤ ʧʦʯʘʱʝ 

ʦʙʨʘʱʘʪʴʩʷ ʢ ʩʘʡʪʫ www.nanometer.ru, ʛʜʝ ʤʦʞʥʦ ʥʘʡʪʠ ʦʪʚʝʪʳ ʠʣʠ ʧʦʜʩʢʘʟʢʠ ʢʦ ʤʥʦʛʠʤ 

ʠʟ ʧʦʩʪʘʚʣʝʥʥʳʭ ʚʦʧʨʦʩʦʚ. 

ɽʩʣʠ ʚʳ ʚʩʝ ʞʝ ʥʝ ʨʝʰʠʣʠ ʟʘʜʘʯʫ ʧʦʣʥʦʩʪʴʶ, ʥʦ ʭʦʪʠʪʝ ʫʟʥʘʪʴ, ʚ ʯʝʤ ʪʘʤ ʜʝʣʦ, ʪʦ ʚ ʢʦʥʮʝ 

ʢʘʞʜʦʛʦ ʟʘʜʘʥʠʷ ʤʦʞʥʦ ʥʘʡʪʠ ʘʚʪʦʨʩʢʦʝ ʨʝʰʝʥʠʝ, ʠʟ ʢʦʪʦʨʦʛʦ ʚʳ ʧʦʣʫʯʠʪʝ ʦʪʚʝʪʳ ʥʘ ʪʝ 

ʚʦʧʨʦʩʳ, ʢʦʪʦʨʳʝ ʦʩʪʘʣʠʩʴ ʥʝʧʦʥʷʪʥʳʤʠ. ʈʘʟʫʤʝʝʪʩʷ, ʘʚʪʦʨʩʢʦʝ ʨʝʰʝʥʠʝ ʥʝ ʦʙʷʟʘʥʦ ʙʳʪʴ 

ʝʜʠʥʩʪʚʝʥʥʦ ʚʦʟʤʦʞʥʳʤ, ʠ ʝʩʣʠ ʚʳ ʧʨʠʜʫʤʘʣʠ ʜʨʫʛʦʝ, ʧʦʜʝʣʠʪʝʩʴ ʩ ʥʘʤʠ ʯʝʨʝʟ 

ʫʢʘʟʘʥʥʳʡ ʚʳʰʝ ʩʘʡʪ ʠ ʤʳ ʨʘʩʩʢʘʞʝʤ ʦ ʚʘʰʝʤ ʨʝʰʝʥʠʠ ʚʩʝʤ ʣʶʜʷʤ, ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʤ ʚ 

ʥʘʥʦʪʝʭʥʦʣʦʛʠʷʭ. 

ɾʝʣʘʝʤ ʚʘʤ ʧʨʠʷʪʥʦʛʦ ʯʪʝʥʠʷ ʠ ʫʚʣʝʢʘʪʝʣʴʥʦʛʦ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʛʦ ʪʨʫʜʘ! 

  

http://www.nanometer.ru/
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ʋʉʃʆɺʀʗ 

ɹʣʠʮ-ʪʫʨʥʠʨ (2007, ʟʘʜʘʥʠʝ ʜʣʷ ʚʩʝʭ) 

ɺ ʵʪʦʤ ʟʘʜʘʥʠʠ ʜʘʥʳ ʚʦʧʨʦʩʳ ʨʘʟʣʠʯʥʦʛʦ ʫʨʦʚʥʷ ʠ ʪʝʤʘʪʠʢʠ. ʂʦʨʦʪʢʦ ʦʪʚʝʪʴʪʝ ʥʘ 

ʧʦʥʨʘʚʠʚʰʠʝʩʷ ɺʘʤ ʚʦʧʨʦʩʳ (ʥʝ ʙʦʣʝʝ 1000 ʟʥʘʢʦʚ ʥʘ ʦʪʚʝʪ ʧʦ ʣʶʙʦʤʫ ʠʟ ʚʦʧʨʦʩʦʚ). 

ɹʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʧʨʘʚʠʣʴʥʳʭ ʦʪʚʝʪʦʚ ʧʨʠʚʝʜʝʪ ʢ ʙʦʣʴʰʝʤʫ ʢʦʣʠʯʝʩʪʚʫ ʙʘʣʣʦʚ. 

ʆʜʥʘʢʦ ʥʝ ʧʝʨʝʞʠʚʘʡʪʝ, ʝʩʣʠ ɺʳ ʟʥʘʝʪʝ ʦʪʚʝʪʳ ʥʝ ʥʘ ʚʩʝ ʚʦʧʨʦʩʳ!  

1. ʇʨʝʜʣʦʞʠʪʝ ʤʝʪʦʜʳ ʩʝʧʘʨʘʮʠʠ ʧʦ ʨʘʟʤʝʨʘʤ ʠʟʦʪʨʦʧʥʳʭ ʥʘʥʦʯʘʩʪʠʮ ʜʣʷ ʪʨʝʭ 

ʦʩʥʦʚʥʳʭ ʨʘʟʤʝʨʥʳʭ ʜʠʘʧʘʟʦʥʦʚ ï ʤʝʥʝʝ 10 ʥʤ, ʦʪ 10 ʜʦ 30 ʥʤ ʠ ʙʦʣʝʝ 30 ʥʤ. (1 

ʙʘʣʣ)  

2. ʏʪʦ ʪʘʢʦʝ ʪʝʤʧʝʨʘʪʫʨʘ ʧʣʘʚʣʝʥʠʷ ʚ ʧʨʠʤʝʥʝʥʠʠ ʢ ʥʘʥʦʯʘʩʪʠʮʘʤ? (1 ʙʘʣʣ) ʂʘʢʦʛʦ 

ʨʦʜʘ ʬʘʟʦʚʳʡ ʧʝʨʝʭʦʜ ʤʦʞʝʪ ʙʳʪʴ ʩʚʷʟʘʥ ʩ ʧʣʘʚʣʝʥʠʝʤ ʥʘʥʦʯʘʩʪʠʮ? (1 ʙʘʣʣ)  

3. ɻʜʝ ʥʝʣʴʟʷ ʧʨʠʤʝʥʠʪʴ ʥʘʥʦʤʘʪʝʨʠʘʣʳ ʠ ʢʘʢʠʝ ʤʘʪʝʨʠʘʣʳ ʚʨʝʜʥʦ ʧʦʣʫʯʘʪʴ ʚ 

ʫʣʴʪʨʘʜʠʩʧʝʨʩʥʦʤ ʩʦʩʪʦʷʥʠʠ? (2 ʙʘʣʣʘ)  

4. ʄʦʞʝʪ ʣʠ ʥʘʥʦʯʘʩʪʠʮʘ ʙʳʪʴ ʤʝʟʦʧʦʨʠʩʪʦʡ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʪʝʨʤʠʥʦʣʦʛʠʠ IUPAC? (1 

ʙʘʣʣ)  

5. ʇʦʯʝʤʫ ʥʘʥʦʯʘʩʪʠʮʳ ʥʝʣʴʟʷ ʨʘʟʛʣʷʜʝʪʴ ʚ ʦʧʪʠʯʝʩʢʠʡ ʤʠʢʨʦʩʢʦʧ? (1 ʙʘʣʣ)  

6. ʂʘʢʠʝ ʥʘʥʦʯʘʩʪʠʮʳ ʩʦʜʝʨʞʠʪ ʩʘʞʘ ʠ ʧʣʘʪʠʥʦʚʘʷ ʯʝʨʥʴ? (1 ʙʘʣʣ)  

7. ʂʘʢʠʝ ʜʝʬʝʢʪʳ ʤʦʛʫʪ ʙʳʪʴ ʠ ʢʘʢʠʝ ʥʝ ʜʦʣʞʥʳ ʩʫʱʝʩʪʚʦʚʘʪʴ ʚ ʥʘʥʦʯʘʩʪʠʮʘʭ? (1 

ʙʘʣʣ)  

8. ʂʩʝʨʦʛʝʣʴ ʧʝʥʪʦʢʩʠʜʘ ʚʘʥʘʜʠʷ ʠ ʥʘʥʦʪʨʫʙʢʠ ʦʢʩʠʜʘ ʚʘʥʘʜʠʷ ʜʘʶʪ ʯʝʪʢʠʝ ʩʧʝʢʪʨʳ 

ʨʝʥʪʛʝʥʦʚʩʢʦʡ ʜʠʬʨʘʢʮʠʠ. ʄʦʞʥʦ ʣʠ ʵʪʠ ʤʘʪʝʨʠʘʣʳ ʩʯʠʪʘʪʴ ʤʦʥʦ- ʠʣʠ 

ʧʦʣʠʢʨʠʩʪʘʣʣʠʯʝʩʢʠʤʠ? (1 ʙʘʣʣ)  

9. ʂʘʢ ʢʨʳʰʝʯʢʘ ʟʘʢʨʳʪʦʡ ʩ ʦʜʥʦʛʦ ʢʦʥʮʘ ʥʘʥʦʪʨʫʙʢʠ ʠʟʤʝʥʠʪ ʝʝ ʭʠʤʠʯʝʩʢʠʝ, 

ʤʝʭʘʥʠʯʝʩʢʠʝ ʠ ʬʠʟʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ? (2 ʙʘʣʣ)  

10. ʂʘʢʦʚʳ ʨʝʢʦʨʜʥʳʝ ʢʦʵʬʬʠʮʠʝʥʪʳ ʧʦʣʝʟʥʦʛʦ ʜʝʡʩʪʚʠʷ ʩʦʣʥʝʯʥʳʭ ʙʘʪʘʨʝʡ, 

ʠʩʧʦʣʴʟʫʶʱʠʭ ʥʘʥʦʤʘʪʝʨʠʘʣʳ? (1 ʙʘʣʣ)  

11. ʏʪʦ ʪʝʨʤʦʜʠʥʘʤʠʯʝʩʢʠ ʩʪʘʙʠʣʴʥʝʝ ʧʨʠ ʥʦʨʤʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ - ʛʨʘʬʝʥ, ʬʫʣʣʝʨʝʥ, 

ʦʜʥʦʩʪʝʥʥʘʷ ʫʛʣʝʨʦʜʥʘʷ ʥʘʥʦʪʨʫʙʢʘ, ʥʘʥʦʘʣʤʘʟ? (1 ʙʘʣʣ)  

12. ʅʘʟʦʚʠʪʝ ʤʘʢʩʠʤʘʣʦʝ ʯʠʩʣʦ ʩʧʦʩʦʙʦʚ ʨʘʟʜʝʣʝʥʠʷ ʦʜʥʦʩʪʝʥʥʳʭ ʠ ʤʥʦʛʦʩʪʝʥʥʳʭ 

ʫʛʣʝʨʦʜʥʳʭ ʥʘʥʦʪʨʫʙʦʢ. (1 ʙʘʣʣ)  

13. ʇʨʝʜʣʦʞʠʪʝ ʧʨʦʩʪʝʡʰʠʡ ʩʧʦʩʦʙ ʧʦʣʫʯʝʥʠʷ ʤʘʛʥʠʪʥʳʭ ʥʘʥʦʯʘʩʪʠʮ ʦʢʩʠʜʘ ʞʝʣʝʟʘ. 

(1 ʙʘʣʣ) ʇʦʯʝʤʫ ʧʨʠ ʜʦʙʘʚʣʝʥʠʠ ʮʠʥʢʘ ʊʩ ʪʘʢʠʭ ʯʘʩʪʠʮ ʩʥʠʞʘʝʪʩʷ? (1 ʙʘʣʣ)  

14. ɺʳʙʝʨʠʪʝ ʣʫʯʰʠʡ ʤʘʪʝʨʠʘʣ ʜʣʷ ʥʘʥʦʠʥʜʝʥʪʝʨʘ ï ʢʚʘʨʮ, ʘʣʤʘʟ, ʋʅʊ, SiC, BN, 

ʚʳʩʦʢʦʫʛʣʝʨʦʜʠʩʪʘʷ ʩʪʘʣʴ, ʟʦʣʦʪʦ, ʧʦʣʠʪʝʪʨʘʬʪʦʨʵʪʠʣʝʥ. (1 ʙʘʣʣ)  
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15. ʂʘʢʫʶ ʤʦʜʫ ʠ ʢʘʢʦʡ ʢʘʥʪʠʣʝʚʝʨ ʉɿʄ ʣʫʯʰʝ ʚʩʝʛʦ ʚʳʙʨʘʪʴ ʜʣʷ ʘʥʘʣʠʟʘ 

ʧʦʚʝʨʭʥʦʩʪʠ ʘʣʤʘʟʘ, ʧʦʚʝʨʭʥʦʩʪʠ ʤʘʛʥʠʪʥʦʡ ʧʣʝʥʢʠ, ʟʘʧʦʤʠʥʘʶʱʠʭ ʵʣʝʤʝʥʪʦʚ 

ʬʣʵʰ-ʜʠʩʢʝʪʳ, ʧʣʝʥʢʠ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʩʚʝʪʦʜʠʦʜʘ, ʧʣʝʥʢʠ ʞʠʜʢʦʩʪʠ ʩ ʤʘʛʥʠʪʥʳʤʠ 

ʥʘʥʦʯʘʩʪʠʮʘʤʠ, ʧʦʚʝʨʭʥʦʩʪʠ ʛʨʘʬʠʪʘ, ʧʦʚʝʨʭʥʦʩʪʠ ʩʚʝʨʭʧʨʦʚʦʜʥʠʢʘ, ʠʦʥ-

ʧʨʦʚʦʜʷʱʝʛʦ ʥʠʪʝʚʠʜʥʦʛʦ ʢʨʠʩʪʘʣʣʘ? (3 ʙʘʣʣʘ)  

16. ʏʪʦ ʪʘʢʦʝ çʢʘʩʩʠʝʚ ʧʫʨʧʫʨè? ʂʦʛʜʘ ʦʥ ʙʳʣ ʦʪʢʨʳʪ? (1 ʙʘʣʣ) ʇʦʯʝʤʫ ʦʥ ʤʦʞʝʪ 

ʦʙʣʘʜʘʪʴ ʨʘʟʣʠʯʥʳʤ ʮʚʝʪʦʤ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʧʦʩʦʙʘ ʧʦʣʫʯʝʥʠʷ? (1 ʙʘʣʣ) ɻʜʝ 

ʩʝʡʯʘʩ ʤʦʛʫʪ ʥʘʡʪʠ ʧʨʘʢʪʠʯʝʩʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʪʘʢʠʝ ʩʠʩʪʝʤʳ? (1 ʙʘʣʣ)  

17. ʂʘʢ ʧʨʦʠʩʭʦʜʠʪ ʛʝʥʝʨʘʮʠʷ ʩʠʥʛʣʝʪʥʦʛʦ ʢʠʩʣʦʨʦʜʘ ʧʨʠ ʬʦʪʦʜʠʥʘʤʠʯʝʩʢʦʡ ʪʝʨʘʧʠʠ 

ʨʘʢʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʥʘʥʦʢʨʠʩʪʘʣʣʠʯʝʩʢʦʛʦ ʢʨʝʤʥʠʷ? (1 ʙʘʣʣ)  

18. ɻʜʝ ʧʨʠʤʝʥʷʶʪ ʛʚʦʟʜʠ ʠ ʰʫʨʫʧʳ ʠʟ çʥʘʥʦʢʨʠʩʪʘʣʣʠʯʝʩʢʦʛʦè ʪʠʪʘʥʘ? (1 ʙʘʣʣ) ʂʘʢ 

ʩʜʝʣʘʪʴ ʪʘʢʦʡ ʛʚʦʟʜʴ? (2 ʙʘʣʣʘ)  

19. ɺ ʯʝʤ ʧʨʠʯʠʥʘ ʫʧʦʨʷʜʦʯʝʥʠʷ ʣʠʦʪʨʦʧʥʳʭ ʞʠʜʢʦʢʨʠʩʪʘʣʣʠʯʝʩʢʠʭ ʩʠʩʪʝʤ, 

ʠʩʧʦʣʴʟʫʝʤʳʭ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʤʝʟʦʧʦʨʠʩʪʳʭ ʤʘʪʨʠʮ ï ʪʘʢ ʥʘʟʳʚʘʝʤʳʭ ʦʜʥʦʤʝʨʥʳʭ 

ʥʘʥʦʨʝʘʢʪʦʨʦʚ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʥʘʦʯʘʩʪʠʮ, ʥʘʥʦʧʨʦʚʦʣʦʢ ʠ ʧʨ.? (1 ʙʘʣʣ) ʂʘʢ ʤʦʞʥʦ 

ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʜʠʘʤʝʪʨ ʧʦʨ? (1 ʙʘʣʣ)  

20. ɺ ʯʝʤ ʧʣʶʩʳ ʠ ʤʠʥʫʩʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʥʘʥʦʤʘʪʝʨʠʘʣʦʚ ʜʣʷ ʩʦʟʜʘʥʠʷ ʭʠʤʠʯʝʩʢʠʭ 

ʠʩʪʦʯʥʠʢʦʚ ʪʦʢʘ. (1 ʙʘʣʣ)  

21. ʅʘʟʦʚʠʪʝ ʥʘʠʙʦʣʴʰʝʝ ʯʠʩʣʦ ʥʘʥʦʤʘʪʝʨʠʘʣʦʚ, ʧʨʦʪʝʩʪʠʨʦʚʘʥʥʳʭ ʜʣʷ ʭʨʘʥʝʥʠʷ 

ʚʦʜʦʨʦʜʘ. ʂʘʢʠʝ ʠʟ ʥʠʭ ʩʯʠʪʘʶʪʩʷ ʥʘʠʙʦʣʝʝ ʧʝʨʩʧʝʢʪʠʚʥʳʤʠ ʠ ʧʦʯʝʤʫ? (2 ʙʘʣʣʘ)  

22. ɺ ʄʝʩʩʙʘʫʵʨʦʚʩʢʦʤ ʩʧʝʢʪʨʝ ʥʘʥʦʯʘʩʪʠʮ ʦʢʩʠʜʘ ʞʝʣʝʟʘ (III) ʥʘʙʣʶʜʘʝʪʩʷ ʩʝʢʩʪʝʪ. 

ʆʟʥʘʯʘʝʪ ʣʠ ʵʪʦ, ʯʪʦ ʜʘʥʥʫʶ ʢʨʠʩʪʘʣʣʠʯʝʩʢʫʶ ʤʦʜʠʬʠʢʘʮʠʶ ʦʢʩʠʜʘ ʞʝʣʝʟʘ ʤʦʞʥʦ 

ʵʬʬʝʢʪʠʚʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʨʝʛʠʦʥʘʨʥʦʡ ʛʠʧʝʨʪʝʨʤʠʠ ʨʘʢʦʚʳʭ ʦʧʫʭʦʣʝʡ? (2 

ʙʘʣʣʘ)  

23. ʂʘʢ ʩʜʝʣʘʪʴ ʜʠʦʜ ʐʦʪʪʢʠ ʠʟ ʦʜʥʦʩʪʝʥʥʦʡ ʫʛʣʝʨʦʜʥʦʡ ʥʘʥʦʪʨʫʙʢʠ (1 ʙʘʣʣ)? 

ʆʙʲʷʩʥʠʪʝ, ʧʦʯʝʤʫ ʚʦʟʤʦʞʥʦ ʩʦʟʜʘʥʠʝ ʪʘʢʦʛʦ ʜʠʦʜʘ. (1 ʙʘʣʣ)  

24. ʇʦʯʝʤʫ ʩʫʧʝʨʧʘʨʘʤʘʛʥʠʪʥʳʝ ʯʘʩʪʠʮʳ ʤʦʛʫʪ ʨʘʟʦʛʨʝʚʘʪʴʩʷ ʚ ʧʝʨʝʤʝʥʥʦʤ 

ʤʘʛʥʠʪʥʦʤ ʧʦʣʝ? (1 ʙʘʣʣ)  

25. ʇʨʝʜʧʦʣʦʞʠʤ, ʯʪʦ ʩʨʝʜʥʷʷ ʩʢʦʨʦʩʪʴ ʜʨʝʡʬʘ ʵʣʝʢʪʨʦʥʦʚ ʚ ʟʦʣʦʪʝ ï 1 ʤ/ʩ, ʘ ʚ 

ʛʨʘʬʝʥʝ ï 1000 000 ʤ/ʩ. ʈʘʩʯʠʪʘʡʪʝ ʩ ʪʦʯʥʦʩʪʴʶ ʜʦ ʩʝʢʫʥʜʳ ʨʘʟʥʦʩʪʴ ʧʦ ʚʨʝʤʝʥʠ, 

ʢʦʛʜʘ ʘʙʦʥʝʥʪ ʢʦʤʧʘʥʠʠ ʄɻʊʉ ʥʘ ʂʘʤʯʘʪʢʝ (10 000 ʢʤ) ʫʩʣʳʰʠʪ ʩʚʦʶ ʪʝʱʫ, 

ʞʠʚʫʱʫʶ ʚ ʄʦʩʢʚʝ, ʧʦ ʪʝʣʝʬʦʥʥʦʤʫ ʢʘʙʝʣʶ, ʩʜʝʣʘʥʥʦʤʫ ʠʟ ʛʨʘʬʝʥʘ ʠʣʠ ʟʦʣʦʪʘ, 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. (1 ʙʘʣʣ)  

26. ʂʘʢ ʟʚʫʯʠʪ ʥʘʥʦʧʠʘʥʠʥʦ ʠ ʥʘʥʦʛʠʪʘʨʘ? (1 ʙʘʣʣ)  
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27. ʇʦʯʝʤʫ ʧʨʠ ʨʘʩʪʷʞʝʥʠʠ ʟʦʣʦʪʦʡ ʧʨʦʚʦʣʦʢʠ ʜʦ ʦʧʨʝʜʝʣʝʥʥʳʭ ʧʨʝʜʝʣʦʚ ʥʘʯʠʥʘʝʪ 

ʥʘʨʫʰʘʪʴʩʷ ʟʘʢʦʥ ʆʤʘ ʠ ʢʘʢ ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʚʳʛʣʷʜʠʪ ʚʦʣʴʪ-ʘʤʧʝʨʥʘʷ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ? (1 ʙʘʣʣ)  

28. ʆʧʠʰʠʪʝ ʢʘʯʝʩʪʚʝʥʥʦ ʛʨʘʬʠʢ ʠʟʤʝʥʝʥʠʷ ʧʨʦʚʦʜʠʤʦʩʪʠ ʫʛʣʝʨʦʜʥʳʭ ʥʘʥʦʪʨʫʙʦʢ 

ʪʠʧʘ çʢʨʝʩʣʘè, çʟʠʛʟʘʛè ʠ ʭʠʨʘʣʴʥʳʭ ʅʊ (çʣʝʚʳʭè ʠ çʧʨʘʚʳʭè) ʧʨʠ ʠʟʛʠʙʝ, 

ʢʨʫʯʝʥʠʠ ʠ ʩʞʘʪʠʠ. ʆʙʲʷʩʥʠʪʝ ʧʨʠʯʠʥʫ ʠʟʤʝʥʝʥʠʷ ʧʨʦʚʦʜʠʤʦʩʪʠ. ʄʦʞʥʦ ʣʠ ʵʪʦʛʦ 

ʞʝ ʵʬʬʝʢʪʘ ʦʞʠʜʘʪʴ ʦʪ ʤʝʪʘʣʣʦʢʩʠʜʥʳʭ ʥʘʥʦʪʫʙʫʣʝʥʦʚ? ʀʟ ʢʘʢʠʭ ʥʘʥʦʪʨʫʙʦʢ 

ʣʫʯʰʝ ʜʝʣʘʪʴ ʩʚʝʪʦʠʟʣʫʯʘʶʱʠʡ ʵʣʝʤʝʥʪ, ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʵʣʝʢʪʨʦʥʥʦʡ ʵʤʠʩʩʠʠ ï 

ʠʟʦʛʥʫʪʳʭ, ʭʠʨʘʣʴʥʳʭ, ʦʜʥʦʩʪʝʥʥʳʭ, ʤʥʦʛʦʩʪʝʥʥʳʭ? (5 ʙʘʣʣʦʚ)  

29. ʏʝʨʝʟ ʩʢʦʣʴʢʦ ʤʝʪʨʦʚ ʦʙʦʨʚʝʪʩʷ ʧʦʜ ʩʦʙʩʪʚʝʥʥʳʤ ʚʝʩʦʤ ʤʦʥʦʥʠʪʴ ʠʟ ʦʜʥʦʩʪʝʥʥʦʡ 

ʫʛʣʝʨʦʜʥʦʡ ʥʘʥʦʪʨʫʙʢʠ ʜʣʷ ʢʦʩʤʠʯʝʩʢʦʛʦ ʣʠʬʪʘ ʚ ʦʜʥʦʨʦʜʥʦʤ ʧʦʣʝ ʟʝʤʥʦʛʦ 

ʪʷʛʦʪʝʥʠʷ? ʇʨʠʥʷʪʴ ʜʠʘʤʝʪʨ ʥʘʥʦʪʨʫʙʢʠ D ʥʤ (ʢʦʥʬʠʛʫʨʘʮʠʷ çʟʠʛʟʘʛè), ʘ ʵʥʝʨʛʠʷ 

ʩʚʷʟʠ ʫʛʣʝʨʦʜ-ʫʛʣʝʨʦʜ - E [ʵʨʛ]. (2 ʙʘʣʣ)  

30. ʇʦʯʝʤʫ ʢʨʝʤ ʦʪ ʟʘʛʘʨʘ, ʩʦʜʝʨʞʘʱʠʡ ʥʘʥʦʢʨʠʩʪʘʣʣʠʯʝʩʢʠʡ ʜʠʦʢʩʠʜ ʪʠʪʘʥʘ, ʤʦʞʝʪ 

ʙʳʪʴ ʦʧʘʩʝʥ ʜʣʷ ʟʜʦʨʦʚʴʷ? (2 ʙʘʣʣʘ)  
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ʇʨʦʤʳʰʣʝʥʥʳʡ ʰʧʠʦʥʘʞ ʠʣʠ ʥʘʥʦʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʐʝʨʣʦʢ ʍʦʣʤʩ (2007, ʟʘʜʘʥʠʝ 

ʜʣʷ ʚʩʝʭ) 

ʄʠʢʨʦʬʦʪʦʛʨʘʬʠʠ ʩʦʚʨʝʤʝʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʯʘʱʝ ʚʩʝʛʦ ʩʦʜʝʨʞʘʪ ʜʦʩʪʘʪʦʯʥʦ ʤʥʦʛʦ 

çʩʢʨʳʪʦʡè ʠʥʬʦʨʤʘʮʠʠ, ʢʘʢ ʧʨʘʚʠʣʦ, ʜʦʩʪʘʪʦʯʥʦ ʩʧʝʮʠʬʠʯʥʦ ʭʘʨʘʢʪʝʨʠʟʫʶʱʝʡ ʪʦʪ ʠʣʠ 

ʠʥʦʡ ʢʣʘʩʩ ʤʘʪʝʨʠʘʣʦʚ. ʉʪʦʠʪ ʪʦʣʴʢʦ ʩʢʨʫʧʫʣʝʟʥʦ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʚʩʝ ʜʝʪʘʣʠ. ʀʥʦʛʜʘ 

ʵʪʠʤ ʧʦʣʴʟʫʶʪʩʷ ʨʘʟʚʠʚʘʶʱʠʝʩʷ ʧʨʦʤʳʰʣʝʥʥʳʝ ʢʦʤʧʘʥʠʠ, ʯʪʦʙʳ ʧʦʧʳʪʘʪʴʩʷ 

ʚʦʩʧʦʣʴʟʦʚʘʪʴʩʷ ʩʝʢʨʝʪʘʤʠ ʢʦʥʢʫʨʝʥʪʦʚ ʚ ʩʚʦʠʭ ʮʝʣʷʭ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʥʘʫʯʥʦʝ ʟʥʘʥʠʝ 

ʤʦʞʝʪ ʙʳʪʴ ʧʦʩʪʘʚʣʝʥʦ ʥʘ ʩʣʫʞʙʫ ʩʦʤʥʠʪʝʣʴʥʦʡ ʢʦʤʤʝʨʯʝʩʢʦʡ ʚʳʛʦʜʝ. ʊʝʤ ʥʝ ʤʝʥʝʝ, 

ʧʦʧʨʦʙʫʡʪʝ ʠʩʧʳʪʘʪʴ ʩʝʙʷ ʚ ʨʦʣʠ ʐʝʨʣʦʢʘ ʍʦʣʤʩʘ, ʢʦʪʦʨʳʡ, ʢʘʢ ʠʟʚʝʩʪʥʦ, ʩʘʤ ʧʳʪʘʣʩʷ 

ʙʦʨʦʪʴʩʷ ʚ ʦʜʥʦʤ ʠʟ ʨʘʩʩʢʘʟʦʚ ʩ ʧʨʦʤʳʰʣʝʥʥʳʤ ʰʧʠʦʥʘʞʝʤ. 

ʅʠʞʝ ʧʨʠʚʝʜʝʥʦ ʥʝʩʢʦʣʴʢʦ (ʪʦʯʥʝʝ, 18) ʨʘʟʣʠʯʥʳʭ ʬʦʪʦʛʨʘʬʠʡ ʥʝʦʨʛʘʥʠʯʝʩʢʠʭ 

ʤʘʪʝʨʠʘʣʦʚ.  

ʇʨʝʜʧʦʣʦʞʠʪʝ, ʯʪʦ ʵʪʦ ʤʦʞʝʪ ʙʳʪʴ ʟʘ ʤʘʪʝʨʠʘʣ ʜʣʷ ʢʘʞʜʦʡ (ʧʦ 2 ʙʘʣʣʘ) ʠʟ ʬʦʪʦʛʨʘʬʠʡ, 

ʦʙʦʩʥʦʚʘʚ ʣʦʛʠʢʫ ʩʚʦʝʛʦ ʚʳʙʦʨʘ ʠ ʫʢʘʟʘʚ, ʩ ʧʦʤʦʱʴʶ ʢʘʢʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʦʛʦ ʤʝʪʦʜʘ 

ʧʦʣʫʯʝʥʳ ʤʠʢʨʦʬʦʪʦʛʨʘʬʠʠ. ʋʢʘʞʠʪʝ ʵʣʝʤʝʥʪʳ ʥʘʥʦʩʪʨʫʢʪʫʨʠʨʦʚʘʥʠʷ ʥʘ ʢʘʞʜʦʡ (ʧʦ 1 

ʙʘʣʣʫ) ʬʦʪʦʛʨʘʬʠʠ, ʝʩʣʠ ʦʥʠ ʠʤʝʶʪʩʷ. ʂʘʢ ʤʦʞʝʪ ʙʳʪʴ ʧʦʣʫʯʝʥ ʫʢʘʟʘʥʥʳʡ ɺʘʤʠ ʤʘʪʝʨʠʘʣ 

(ʧʦ 1 ʙʘʣʣʫ)? ʂʘʢʦʚʳ ʤʦʛʫʪ ʙʳʪʴ ʧʨʘʢʪʠʯʝʩʢʠʝ ʧʨʠʤʝʥʝʥʠʷ (ʧʦ 1 ʙʘʣʣʫ) ʧʨʝʜʣʦʞʝʥʥʳʭ 

ɺʘʤʠ ʤʘʪʝʨʠʘʣʦʚ? 

ʏʝʤ ʙʦʣʴʰʝ ʬʦʪʦʛʨʘʬʠʡ ɺʳ ʦʧʠʰʠʪʝ, ʪʝʤ ʙʦʣʴʰʝ ʙʫʜʝʪ ʢʦʣʠʯʝʩʪʚʦ ʥʘʙʨʘʥʥʳʭ ʙʘʣʣʦʚ ʟʘ 

ʟʘʜʘʯʫ ï ʧʨʠ ʫʩʣʦʚʠʠ, ʯʪʦ ɺʘʰʠ ʛʠʧʦʪʝʟʳ ʭʦʪʷ ʙʳ ʛʠʧʦʪʝʪʠʯʝʩʢʠ ʙʫʜʫʪ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ 

ʠʩʪʠʥʝ. ʄʳ ʥʝ ʦʞʠʜʘʝʤ, ʯʪʦ ɺʳ ʩʤʦʞʝʪʝ ʪʦʯʥʦ ʫʢʘʟʘʪʴ, ʯʪʦ ʠʟʦʙʨʘʞʝʥʦ ʥʘ ʬʦʪʦʛʨʘʬʠʠ, 

ʥʘʩ ʠʥʪʝʨʝʩʫʝʪ ʣʶʙʘʷ ʟʜʨʘʚʘʷ ʛʠʧʦʪʝʟʘ ʠ ʣʦʛʠʢʘ ɺʘʰʠʭ ʨʘʩʩʫʞʜʝʥʠʡ.  

 

ʈʠʩ.1. 
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ʇʨʠʤ. ʨʝʜ.: ʠʜʝʥʪʠʬʠʢʘʮʠʷ ʩʧʦʩʦʙʘ ʩʲʝʤʢʠ ʬʦʪʦʛʨʘʬʠʡ, ʧʨʠʚʝʜʝʥʥʳʭ ʥʠʞʝ, ʜʦʣʞʥʘ ʙʳʣʘ ʙʳʪʴ ʦʩʥʦʚʘʥʘ ʥʘ 

ʪʨʝʭ ʧʨʠʟʥʘʢʘʭ ï ʬʦʨʤʘʣʴʥʦʤ, ʮʚʝʪʦʢʦʜʠʨʦʚʢʝ ʠ ʭʘʨʘʢʪʝʨʥʦʤ ʤʘʩʰʪʘʙʝ ʨʘʩʩʪʦʷʥʠʡ. ʌʦʨʤʘʣʴʥʳʤ 

ʧʨʠʟʥʘʢʦʤ ʷʚʣʷʣʦʩʴ ʥʘʣʠʯʠʝ ʧʦʜʧʠʩʝʡ ʧʦʜ ʬʦʪʦʛʨʘʬʠʷʤʠ, ʚ ʩʣʫʯʘʝ ʵʣʝʢʪʨʦʥʥʦʡ ʤʠʢʨʦʩʢʦʧʠʠ, ʩʢʘʞʝʤ, 

ʥʘʣʠʯʠʝ ʠʥʬʦʨʤʘʮʠʠ ʦʙ ʫʩʢʦʨʷʶʱʝʤ ʥʘʧʨʷʞʝʥʠʠ, ʜʣʷ ʩʢʘʥʠʨʫʶʱʝʡ ʟʦʥʜʦʚʦʡ ʤʠʢʨʦʩʢʦʧʠʠ ï ʪʨʝʭʤʝʨʥʘʷ 

ʢʦʤʧʴʶʪʝʨʥʘʷ ʨʝʢʦʥʩʪʨʫʢʮʠʷ ʠʟʦʙʨʘʞʝʥʠʷ ʠʣʠ ʥʘʣʠʯʠʝ ʦʩʝʡ, ʥʘ ʢʦʪʦʨʳʭ ʦʙʳʯʥʦ ʫʢʘʟʳʚʘʝʪʩʷ ʤʘʩʰʪʘʙ. 

ʎʚʝʪʦʢʦʜʠʨʦʚʢʘ ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ, ʢʘʢ ʧʨʘʚʠʣʦ, ʜʣʷ ʉɿʄ, ʥʘʣʠʯʠʝ ʮʚʝʪʘ ʥʘ ʬʦʪʦʛʨʘʬʠʠ ʩ ʥʝʙʦʣʴʰʠʤ 

ʫʚʝʣʠʯʝʥʠʝʤ ʥʘʚʝʨʥʷʢʘ ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʣʦ ʦ ʪʦʤ, ʯʪʦ ʠʟʦʙʨʘʞʝʥʠʝ ʧʦʣʫʯʝʥʦ ʩ ʧʦʤʦʱʴʶ ʦʧʪʠʯʝʩʢʦʡ 

ʤʠʢʨʦʩʢʦʧʠʠ. ʅʘʢʦʥʝʮ, ʦʯʝʚʠʜʥʦ, ʯʪʦ ʦʧʪʠʯʝʩʢʘʷ ʤʠʢʨʦʩʢʦʧʠʷ ʤʦʞʝʪ ʜʘʪʴ ʫʚʝʣʠʯʝʥʠʷ ʥʝ ʚʳʰʝ 1000 ʢʨʘʪ, ʚ 

ʪʦ ʚʨʝʤʷ ʢʘʢ ʵʣʝʢʪʨʦʥʥʘʷ ʤʠʢʨʦʩʢʦʧʠʷ ʤʦʞʝʪ ʠʤʝʪʴ ʨʘʟʨʝʰʝʥʠʝ ʜʦ 5 ʥʤ ʚ ʨʘʩʪʨʦʚʦʡ ʤʦʜʠʬʠʢʘʮʠʠ ʠ ʜʦ 1 ɸ 

ï ʚ ʧʨʦʩʚʝʯʠʚʘʶʱʝʤ ʚʘʨʠʘʥʪʝ. ʉɿʄ ʨʘʙʦʪʘʝʪ ʢʘʢ ʩ ʤʠʢʨʦʥʥʳʤʠ, ʪʘʢ ʠ ʩ ʥʘʥʦʨʘʟʤʝʨʥʳʤʠ ʦʙʲʝʢʪʘʤʠ. 
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ʕʩʩʝ (2008, h ʢʦʣʴʥʠʢʠ, ʪʚʦʨʯʝʩʢʠʡ ʢʦʥʢʫʨʩ) 

ʅʘʥʦʪʝʭʥʦʣʦʛʠʠ ï ʵʪʦ ʥʝ ʪʦʣʴʢʦ ʪʝʭʥʦʣʦʛʠʠ, ʥʦ ʠ ʦʧʨʝʜʝʣʝʥʥʳʡ ʦʙʨʘʟ ʤʳʰʣʝʥʠʷ... ʆʥʠ, 

ʝʩʣʠ ʧʝʨʝʬʨʘʟʠʨʦʚʘʪʴ ʦʩʥʦʚʘʪʝʣʷ ʄʦʩʢʦʚʩʢʦʛʦ ʋʥʠʚʝʨʩʠʪʝʪʘ ʄʠʭʘʡʣʦ ʃʦʤʦʥʦʩʦʚʘ, 

çʰʠʨʦʢʦ ʧʨʦʩʪʠʨʘʶʪ ʨʫʢʠ ʚ ʜʝʣʘ ʯʝʣʦʚʝʯʝʩʢʠʝè... ʀ ʚ ʪʦ ʞʝ ʚʨʝʤʷ, ʩʫʱʝʩʪʚʫʝʪ ʦʧʘʩʥʦʩʪʴ 

ʪʦʛʦ, ʯʪʦ ʨʘʟʚʠʪʠʝ ʥʘʥʦʠʥʜʫʩʪʨʠʠ ʤʦʞʝʪ ʧʨʠʥʝʩʪʠ ʠ ʦʧʨʝʜʝʣʝʥʥʳʡ ʨʠʩʢ.  

ʅʠʞʝ ʧʨʠʚʦʜʷʪʩʷ ʚʦʧʨʦʩʳ. ɺʘʤ ʥʫʞʥʦ ʥʘʧʠʩʘʪʴ ʥʝʙʦʣʴʰʦʝ ʵʩʩʝ ʥʘ ʪʝʤʫ, ʢʦʪʦʨʫʶ ʟʘʜʘʝʪ 

ʪʦʪ ʠʣʠ ʠʥʦʡ ʚʦʧʨʦʩ (ʪʝʢʩʪ ʥʝ ʙʦʣʴʰʝ 1 ʩʪʨʘʥʠʮʳ ʬʦʨʤʘʪʘ A4, ʰʨʠʬʪ 12 ʪʦʯʝʢ Times 

New Roman, ʦʜʠʥʘʨʥʳʡ ʠʥʪʝʨʚʘʣ, 1-2 ʠʣʣʶʩʪʨʘʮʠʠ). ʊʘʢʦʝ çʩʦʯʠʥʝʥʠʝè ʚ ʢʘʯʝʩʪʚʝ 

ʦʙʷʟʘʪʝʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ ʜʦʣʞʥʦ ʩʦʜʝʨʞʘʪʴ ʧʨʠʜʫʤʘʥʥʦʝ ɺʘʤʠ ʥʘʟʚʘʥʠʝ, ʵʧʠʛʨʘʬ, ʦʜʥʦ 

ʝʜʠʥʩʪʚʝʥʥʦʝ ʧʨʝʜʣʦʞʝʥʠʝ, ʚʳʨʘʞʘʶʱʝʝ ʦʩʥʦʚʥʫʶ ʤʳʩʣʴ ʩʦʯʠʥʝʥʠʷ, ʦʩʥʦʚʥʦʡ ʪʝʢʩʪ, 

ʢʨʘʩʠʚʦʝ ʦʢʦʥʯʘʥʠʝ. ɺʳ ʜʦʣʞʥʳ ʭʫʜʦʞʝʩʪʚʝʥʥʦ ʫʙʝʜʠʪʴ ʩʦʙʝʩʝʜʥʠʢʘ ʚ ɺʘʰʝʡ ʧʨʘʚʦʪʝ ʠ 

ʧʨʠ ʵʪʦʤ ʦʧʠʨʘʪʴʩʷ ʥʘ ʨʝʘʣʴʥʳʝ ʥʘʫʯʥʳʝ ʬʘʢʪʳ! ʅʝ ʟʘʙʳʚʘʡʪʝ, ʧʦʞʘʣʫʡʩʪʘ, ʠ ʦ ʪʦʤ, ʯʪʦ 

ʵʩʩʝ ʥʝ ʜʦʣʞʥʦ ʩʦʜʝʨʞʘʪʴ ʛʨʘʤʤʘʪʠʯʝʩʢʠʭ ʠ ʦʨʬʦʛʨʘʬʠʯʝʩʢʠʭ ʦʰʠʙʦʢ... 

ɺʦʧʨʦʩʳ-ʪʝʤʳ:  

1. ʇʷʪʴ ʪʳʩʷʯ ʣʝʪ ʥʘʟʘʜ ʯʝʣʦʚʝʢ ʚʧʝʨʚʳʝ ʥʘʯʘʣ ʟʘʱʠʱʘʪʴ ʩʝʙʷ ʦʜʝʞʜʦʡ, ʘ ʩʝʡʯʘʩ 

ʨʳʥʦʢ ʪʦʣʴʢʦ ʦʜʥʦʡ ʪʝʢʩʪʠʣʴʥʦʡ ʧʨʦʜʫʢʮʠʠ ʦʮʝʥʠʚʘʝʪʩʷ ʩʫʤʤʦʡ ʚ 400 ʤʣʨʜ. 

ʜʦʣʣʘʨʦʚ. ʇʨʠ ʵʪʦʤ ʥʘʠʙʦʣʝʝ ʠʥʪʝʥʩʠʚʥʦ ʨʘʟʚʠʚʘʝʪʩʷ ʧʨʦʠʟʚʦʜʩʪʚʦ ʪʝʢʩʪʠʣʴʥʳʭ 

ʤʘʪʝʨʠʘʣʦʚ, ʦʙʣʘʜʘʶʱʠʭ ʥʝʦʙʳʯʥʳʤʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ, ʪʘʢʠʤʠ ʢʘʢ 

ʚʳʩʦʢʘʷ ʩʪʘʙʠʣʴʥʦʩʪʴ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʤʝʭʘʥʠʯʝʩʢʠʤ, ʭʠʤʠʯʝʩʢʠʤ ʠ ʪʝʨʤʠʯʝʩʢʠʤ 

ʚʦʟʜʝʡʩʪʚʠʷʤ, ʩʚʝʪʦʧʦʛʣʦʱʘʶʱʠʤʠ ʠʣʠ ʩʚʝʪʦʠʟʣʫʯʘʶʱʠʤʠ ʩʚʦʡʩʪʚʘʤʠ, ʚʦʜʦ- 

,ʤʘʩʣʦ- ʠʣʠ ʧʦʯʚʦʦʪʪʘʣʢʠʚʘʶʱʠʤʠ ʩʧʦʩʦʙʥʦʩʪʷʤʠ. ʂʘʢʫʶ ʨʦʣʴ ʥʘʥʦʪʝʭʥʦʣʦʛʠʠ 

ʫʞʝ ʠʛʨʘʶʪ ʠʣʠ ʩʤʦʛʫʪ ʠʛʨʘʪʴ ʚ ʬʫʥʢʮʠʦʥʘʣʠʟʘʮʠʠʠ ʪʝʢʩʪʠʣʴʥʳʭ ʪʢʘʥʝʡ? 

ʅʘʧʠʰʠʪʝ ʵʩʩʝ çʅʘʥʦʪʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʦʜʝʞʜʘ ʙʫʜʫʱʝʛʦè  

2. ɸʤʝʨʠʢʘʥʩʢʠʡ ʛʝʦʣʦʛ-ʘʩʪʨʦʥʘʚʪ ɻʘʚʘʨʜ ʐʤʠʪ, ʚʝʨʥʫʚʰʠʩʴ ʠʟ ʣʫʥʥʦʡ ʵʢʩʧʝʜʠʮʠʠ, 

ʧʨʦʠʟʥʝʩ ʟʥʘʤʝʥʘʪʝʣʴʥʫʶ ʬʨʘʟʫ çʃʫʥʘ ï ʵʪʦ ʟʘʧʳʣʝʥʥʦʝ ʦʢʥʦ ʚ ʧʨʦʰʣʦʝ ɿʝʤʣʠè. 

ʂʘʢ ʵʪʦ ʫʪʚʝʨʞʜʝʥʠʝ ʩʚʷʟʘʥʦ ʩ ʥʘʥʦʩʦʩʪʦʷʥʠʝʤ ʚʝʱʝʩʪʚʘ? ʅʘʧʠʰʠʪʝ ʵʩʩʝ çʃʫʥʥʘʷ 

ʧʳʣʴè  

3. ʂʘʢʫʶ ʨʦʣʴ ʚ ʵʚʦʣʶʮʠʠ ɿʝʤʣʠ ʩʳʛʨʘʣʦ ʥʘʥʦʩʦʩʪʦʷʥʠʝ ʚʝʱʝʩʪʚʘ? ʅʘʧʠʰʠʪʝ ʵʩʩʝ 

çɻʝʦʣʦʛʠʷ ʧʦʜ ʟʥʘʢʦʤ çʥʘʥʦè  

4. ʆʢʦʣʦ ʤʝʩʷʮʘ ʥʘʟʘʜ ʚ ʜʦʤʝ ʫʯʝʥʳʭ ʈɸʅ ʩʦʩʪʦʷʣʦʩʴ ʦʙʩʪʦʷʪʝʣʴʥʦʝ ʦʙʩʫʞʜʝʥʠʝ 

ʪʝʤʳ çʈʘʟʚʠʪʠʝ ʥʘʥʦʪʝʭʥʦʣʦʛʠʡ ï ʙʣʘʛʦ, ʙʣʝʬ ʠʣʠ ʛʨʷʜʫʱʘʷ ʢʘʪʘʩʪʨʦʬʘ?è ʂʘʢ ʙʳ 

ɺʳ ʦʪʚʝʪʠʣʠ ʥʘ ʵʪʦʪ ʚʦʧʨʦʩ, ʦʙʦʩʥʦʚʘʚ ʩʚʦʶ ʪʦʯʢʫ ʟʨʝʥʠʷ. ʅʘʧʠʰʠʪʝ ʵʩʩʝ ʥʘ ʵʪʫ 

ʪʝʤʫ.  

5. ɺ ɹʝʨʢʣʠ (ʂʘʣʠʬʦʨʥʠʷ) ʧʨʠʥʷʪ ʟʘʢʦʥ, ʧʨʝʜʧʠʩʳʚʘʶʱʠʡ ʦʙʷʟʘʪʝʣʴʥʫʶ 

ʩʝʨʪʠʬʠʢʘʮʠʶ ʣʶʙʳʭ ʥʘʥʦʧʨʦʜʫʢʪʦʚ, ʧʦʩʪʫʧʘʶʱʠʭ ʚ ʧʨʦʜʘʞʫ. ɽʩʪʴ ʣʠ ʩʤʳʩʣ 
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ʥʝʯʪʦ ʧʦʜʦʙʥʦʝ ʚʚʝʩʪʠ, ʥʘʧʨʠʤʝʨ, ʚ ʄʦʩʢʚʝ, ʠ ʢ ʢʘʢʦʤʫ ʨʝʟʫʣʴʪʘʪʫ ʵʪʦ ʧʨʠʚʝʜʝʪ? 

ʅʘʧʠʰʠʪʝ ʵʩʩʝ çʊʦʪʘʣʴʥʳʡ ʢʦʥʪʨʦʣʴè.  

6. ɺ ʨʝʛʠʦʥʘʭ, ʧʨʠʣʝʛʘʶʱʠʭ ʢ ʜʝʡʩʪʚʫʶʱʠʤ ʚʫʣʢʘʥʘʤ, ʦʙʥʘʨʫʞʝʥʦ ʟʘʤʝʪʥʦʝ 

ʫʚʝʣʠʯʝʥʠʝ ʯʠʩʣʘ ʙʦʣʴʥʳʭ ʨʘʢʦʤ ʣʝʛʢʠʭ. ʏʝʤ ʤʦʞʥʦ ʦʙʲʷʩʥʠʪʴ ʵʪʦʪ ʬʝʥʦʤʝʥ? 

ʅʘʧʠʰʠʪʝ ʵʩʩʝ çʆʛʥʝʥʥʦʝ ʜʳʭʘʥʠʝ ɿʝʤʣʠè.  

7. ɺ ʢʦʥʮʝ ʤʘʨʪʘ ʵʪʦʛʦ ʛʦʜʘ ʥʘ ʥʝʬʪʝʧʝʨʝʨʘʙʘʪʳʚʘʶʱʝʤ ʟʘʚʦʜʝ ʚ ɼʘʛʝʩʪʘʥʝ 

ʧʨʦʠʟʦʰʝʣ ʛʨʘʥʜʠʦʟʥʳʡ ʧʦʞʘʨ, ʢʦʪʦʨʳʡ ʥʝ ʩʤʦʛʣʠ ʧʦʪʫʰʠʪʴ ʚ ʪʝʯʝʥʠʝ ʥʝʩʢʦʣʴʢʠʭ 

ʩʫʪʦʢ. ʂʘʢʦʚʳ ʤʦʛʫʪ ʙʳʪʴ ʧʦʩʣʝʜʩʪʚʠʷ ʜʣʷ ʣʶʜʝʡ, ʧʦʩʪʦʷʥʥʦ ʧʨʦʞʠʚʘʶʱʠʭ ʚ ʵʪʦʤ 

ʨʝʛʠʦʥʝ? ʅʘʧʠʰʠʪʝ ʵʩʩʝ çʇʳʣʘʶʱʘʷ ʢʨʦʚʴ ɿʝʤʣʠè  

8. ʇʦʯʝʤʫ ʢʘʨʪʠʥʢʘ, ʠʣʣʶʩʪʨʠʨʫʶʱʘʷ ʛʠʜʨʦʬʦʙʥʦʩʪʴ ʣʠʩʪʘ ʣʦʪʦʩʘ, ʩʪʘʣʘ ʦʜʥʠʤ ʠʟ 

ʩʠʤʚʦʣʦʚ ʚ ʧʦʣʴʟʫ ʨʘʟʚʠʪʠʷ ʥʘʥʦʪʝʭʥʦʣʦʛʠʡ? ʆʙʲʷʩʥʠʪʝ ʵʪʦ ʚ ʵʩʩʝ çʎʚʝʪʦʢ 

ʣʦʪʦʩʘè  

9. ʇʦʧʨʦʙʫʡʪʝ ʧʨʝʜʣʦʞʠʪʴ ʵʬʬʝʢʪʠʚʥʳʝ ʩʠʩʪʝʤʳ ʦʯʠʩʪʢʠ ʧʠʪʴʝʚʦʡ ʚʦʜʳ, 

ʦʩʥʦʚʘʥʥʳʝ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʥʘʥʦʤʘʪʝʨʠʘʣʦʚ. ʅʘʧʠʰʠʪʝ ʵʩʩʝ çɹʝʟ ʚʦʜʳ ʞʠʟʥʠ 

ʥʝʪè.  

10. ɺʥʫʪʨʝʥʥʠʝ ʩʪʝʥʢʠ ʫʛʣʝʨʦʜʥʳʭ ʥʘʥʦʪʨʫʙʦʢ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʠʜʝʘʣʴʥʦʡ 

ʛʣʘʜʢʦʩʪʴʶ. ʂʘʢ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʵʪʦ ʫʥʠʢʘʣʴʥʦʝ ʩʚʦʡʩʪʚʦ ʚ ʪʝʭʥʠʢʝ, ʚ 

ʤʝʜʠʮʠʥʝ ʠ ʚ ʙʳʪʫ? ʅʘʧʠʰʠʪʝ ʵʩʩʝ çʅʘʥʦʪʨʫʙʯʘʪʳʡ ʙʳʪè.  

11. ʂʘʢ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʝ ʙʦʣʝʟʥʠ, ʪʘʢʠʝ ʢʘʢ ʩʠʣʠʢʦʟ, ʙʝʨʠʣʣʦʟ ʠʣʠ ʮʠʥʢʦʚʘʷ 

ʣʠʭʦʨʘʜʢʘ ʩʚʷʟʘʥʳ ʩ ʥʘʥʦʜʠʩʧʝʨʩʥʳʤ ʩʦʩʪʦʷʥʠʝʤ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʚʝʱʝʩʪʚ? 

ʅʘʧʠʰʠʪʝ ʵʩʩʝ çʆʩʪʦʨʦʞʥʦ, çʥʘʥʦèè  

ʉʚʦʙʦʜʥʳʝ ʪʝʤʳ ʩʦʯʠʥʝʥʠʡ: 

12. çʂʝʤ ʠ ʯʝʤ ʷ ʙʫʜʫ ʚ ʙʫʜʫʱʝʤ ʥʘʥʦʪʝʭʥʦʣʦʛʠʯʝʩʢʦʤ ʦʙʱʝʩʪʚʝ?è  

13. çʆʪʢʫʜʘ ʧʨʦʠcʭʦʜʷʪ ʨʦʩʩʠʡʩʢʠʝ ʥʘʥʦʪʝʭʥʦʣʦʛʠʠ?è  

14. çʂʪʦ ʧʦʙʝʜʠʪ ʚ ʥʘʥʦʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʛʦʥʢʝ?è  

15. çʅʘʥʦʪʝʭʥʦʣʦʛʠʠ ï ʩʧʣʘʚ ʥʘʫʢè  
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ɼʠʚʝʨʪʠʩʤʝʥʪ (2008, ʨʘʟʤʠʥʢʘ ʢ ʭʠʤʠʯʝʩʢʦʤʫ ʙʣʦʢʫ ʟʘʜʘʯ) 

1. ʇʦʯʝʤʫ ʥʘʥʦʯʘʩʪʠʮʳ ʨʘʟʤʝʨʦʤ ʤʝʥʝʝ 5 ʥʤ ʥʝ ʩʦʜʝʨʞʘʪ ʚ ʦʙʲʝʤʝ ʩʪʨʫʢʪʫʨʥʳʭ 

ʜʝʬʝʢʪʦʚ? (1 ʙʘʣʣ)  

2. ʏʝʤ ʦʙʲʷʩʥʠʪʴ, ʯʪʦ ʥʝʩʪʘʙʠʣʴʥʳʝ ʚ ʦʙʲʝʤʥʦʤ ʩʦʩʪʦʷʥʠʠ ʢʨʠʩʪʘʣʣʠʯʝʩʢʠʝ 

ʤʦʜʠʬʠʢʘʮʠʠ ʪʚʝʨʜʳʭ ʪʝʣ ʦʢʘʟʳʚʘʶʪʩʷ ʩʪʘʙʠʣʴʥʳʤʠ ʚ ʥʘʥʦʜʠʩʧʝʨʩʥʳʭ ʦʙʨʘʟʮʘʭ 

ʪʦʞʜʝʩʪʚʝʥʥʦʛʦ ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ. (1 ʙʘʣʣ)  

3. ʇʦʯʝʤʫ ʧʨʠʤʝʩʴ ʠʦʥʦʚ ʠʦʜʘ ʧʦ-ʨʘʟʥʦʤʫ ʨʘʩʧʨʝʜʝʣʷʝʪʩʷ ʚ ʦʙʲʝʤʥʳʭ ʦʙʨʘʟʮʘʭ 

ʙʨʦʤʠʜʘ ʩʝʨʝʙʨʘ ʠ ʚ ʥʘʥʦʧʦʨʦʰʢʘʭ ʪʦʞʜʝʩʪʚʝʥʥʦʛʦ ʩʦʩʪʘʚʘ? (1 ʙʘʣʣ)  

4. ʇʦʯʝʤʫ ʦʯʝʥʴ ʤʘʣʳʝ ʧʦ ʨʘʟʤʝʨʫ ʥʘʥʦʯʘʩʪʠʮʳ ʟʦʣʦʪʘ ʚ ʦʪʣʠʯʠʝ ʦʪ ʦʙʲʝʤʥʳʭ 

ʦʙʨʘʟʮʦʚ ʧʨʦʷʚʣʷʶʪ ʧʦʣʫʧʨʦʚʦʜʥʠʢʦʚʳʝ ʩʚʦʡʩʪʚʘ? (2 ʙʘʣʣʘ)  

5. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʣʶʤʠʥʝʩʮʝʥʮʠʠ ʥʘʥʦʢʨʠʩʪʘʣʣʦʚ ʩʝʣʝʥʠʜʘ ʢʘʜʤʠʷ 

ʨʝʟʢʦ ʫʤʝʥʴʰʘʝʪʩʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʘʜʩʦʨʙʮʠʠ ʜʘʞʝ ʥʠʯʪʦʞʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ (ʧʦʨʷʜʢʘ 

10
-7 
ʤʦʣʴ) ʮʠʘʥʠʜïʠʦʥʦʚ. ʇʦʯʝʤʫ ʵʪʦ ʧʨʦʠʩʭʦʜʠʪ? (1 ʙʘʣʣ) ʂʘʢ ʤʦʞʥʦ ʧʨʘʢʪʠʯʝʩʢʠ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʵʪʦʪ ʬʝʥʦʤʝʥ? (1 ʙʘʣʣ)  

6. ʇʨʝʜʩʪʘʚʠʤ ʩʝʙʝ, ʯʪʦ ʨʘʜʠʦʘʢʪʠʚʥʳʡ ʵʣʝʤʝʥʪ ʠʤʝʝʪ ʧʝʨʠʦʜ ʧʦʣʫʨʘʩʧʘʜʘ, ʨʘʚʥʳʡ 

ʦʜʥʦʤʫ ʛʦʜʫ. ʉʢʦʣʴʢʦ ʵʣʝʤʝʥʪʘʨʥʳʭ ʘʢʪʦʚ ʨʘʩʧʘʜʘ ʙʫʜʝʪ ʠʤʝʪʴ ʤʝʩʪʦ ʚ 

ʥʘʥʦʯʘʩʪʠʮʝ ʵʪʦʛʦ ʵʣʝʤʝʥʪʘ ʚ ʪʝʯʝʥʠʝ ʦʜʥʠʭ ʩʫʪʦʢ (ʩʢʦʣʴʢʦ ʚʨʝʤʝʥʠ ʧʦʪʨʝʙʫʝʪʩʷ 

ʥʘ ʦʩʫʱʝʩʪʚʣʝʥʠʝ ʦʜʥʦʛʦ ʵʣʝʤʝʥʪʘʨʥʦʛʦ ʘʢʪʘ ʨʘʩʧʘʜʘ ʚ ʥʘʥʦʯʘʩʪʠʮʝ ʜʠʘʤʝʪʨʦʤ 1 

ʥʤ) ʠ ʢʘʢʦʚ ʜʦʣʞʝʥ ʙʳʪʴ ʦʙʲʝʤ ʛʦʤʝʦʧʘʪʠʯʝʩʢʦʛʦ ʧʨʝʧʘʨʘʪʘ (ʨʘʜʠʦʥʫʢʣʠʜʥʘʷ 

ʛʦʤʝʦʧʘʪʠʷ), ʠʤʝʶʱʝʛʦ ʪʫ ʞʝ ʯʘʩʪʦʪʫ ʨʘʜʠʦʘʢʪʠʚʥʦʛʦ ʨʘʩʧʘʜʘ? (2 ʙʘʣʣʘ)  
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ʆʙʫʟʜʘʝʤ ʩʝʨʫʶ ʩʣʠʟʴ! (2008, ʪʚʦʨʯʝʩʢʠʡ ʢʦʥʢʫʨʩ ʦʩʥʦʚʥʦʛʦ ʪʫʨʘ) 

ʂ ʩʯʘʩʪʴʶ (ʠʣʠ ʩʦʞʘʣʝʥʠʶ), ʩʚʦʡʩʪʚʘ ʧʦʜʘʚʣʷʶʱʝʛʦ ʙʦʣʴʰʠʥʩʪʚʘ ʤʘʪʝʨʠʘʣʦʚ 

ʠʟʤʝʥʷʶʪʩʷ ʧʨʠ ʧʝʨʝʭʦʜʝ ʚ ʥʘʥʦʩʦʩʪʦʷʥʠʝ. ʀʤʝʥʥʦ ʧʦʵʪʦʤʫ ʥʝʪʨʠʚʠʘʣʴʥʦʡ ʟʘʜʘʯʝʡ 

ʚʳʛʣʷʜʠʪ ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʝ (ʭʦʪʷ ʙʳ ʥʘ ʙʫʤʘʛʝ, ʢʦʪʦʨʘʷ ʚʩʝ ʩʪʝʨʧʠʪ) ʥʘʥʦʨʦʙʦʪʘ ï ʤʝʯʪʳ 

ʚʩʝʭ ʥʘʥʦʪʝʭʥʦʣʦʛʦʚ.  

1. ʀʪʘʢ, ʦʧʠʰʠʪʝ ʧʦʜʨʦʙʥʦ, ʢʘʢ ʤʦʞʥʦ ʙʳʣʦ ʙʳ ʩʜʝʣʘʪʴ ʥʘʥʦʨʦʙʦʪʘ (ʤʦʞʥʦ ʪʘʢʞʝ ʚ 

ʠʜʝʘʣʝ ʧʨʝʜʣʦʞʠʪʴ ʯʝʨʪʝʞ ʝʛʦ ʩʪʨʦʝʥʠʷ (5 ʙʘʣʣʦʚ)) 

2. ʂʘʢʠʝ ʨʝʘʣʴʥʳʝ ʤʘʪʝʨʠʘʣʳ ɺʳ ʙʝʨʝʪʝ ʠ ʧʦʯʝʤʫ, ʢʘʢʠʝ ʫ ʥʠʭ ʙʫʜʫʪ ʩʚʦʡʩʪʚʘ ʚ 

ʥʘʥʦʩʦʩʪʦʷʥʠʠ? (10 ʙʘʣʣʦʚ)  

3. ɽʩʣʠ ɺʳ ʥʝ ʤʦʞʝʪʝ ʩʜʝʣʘʪʴ ʥʘʥʦʨʦʙʦʪʘ ʧʦ ʧʨʠʚʝʜʝʥʥʳʤ ʥʠʞʝ ʪʝʭʥʠʯʝʩʢʠʤ 

ʪʨʝʙʦʚʘʥʠʷʤ, ʜʘʡʪʝ ʜʝʪʘʣʴʥʦʝ ʦʙʦʩʥʦʚʘʥʠʝ ʩʚʦʝʛʦ ʦʪʢʘʟʘ, ʫʢʘʟʘʚ, ʧʦʯʝʤʫ ʪʝ ʠʣʠ 

ʠʥʳʝ ʤʘʪʝʨʠʘʣʳ, ʢʦʪʦʨʳʝ ʧʦʜʭʦʜʠʣʠ ʙʳ ʜʣʷ çʦʙʳʯʥʦʛʦ ʨʦʙʦʪʘè, ʥʝ ʙʫʜʫʪ ʨʘʙʦʪʘʪʴ 

ʜʣʷ ʟʘʷʚʣʝʥʥʦʡ ʮʝʣʠ ʚ ʥʘʥʦʩʦʩʪʦʷʥʠʠ. (10 ʙʘʣʣʦʚ) ɼʣʷ ʨʝʘʣʠʟʘʮʠʠ ɺʘʰʠʭ ʠʜʝʡ 

ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʣʶʙʳʝ ʩʫʱʝʩʪʚʫʶʱʠʝ (ʥʝ ʬʘʥʪʘʩʪʠʯʝʩʢʠʝ) ʤʘʪʝʨʠʘʣʳ ʠ 

ʣʶʙʳʝ ʬʠʟʠʯʝʩʢʠʝ ʧʨʠʥʮʠʧʳ (ʪʦʞʝ ʚʧʦʣʥʝ ʨʝʘʣʴʥʳʝ). 

ʊʝʭʥʠʯʝʩʢʠʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʩʚʦʡʩʪʚʘʤ ʥʘʥʦʨʦʙʦʪʘ: 

¶ ɺʥʝʰʥʠʡ ʨʘʟʤʝʨ ï ʥʝ ʙʦʣʝʝ 100 ʥʤ  

¶ ɹʠʦʩʦʚʤʝʩʪʠʤʘʷ ʟʘʱʠʪʥʘʷ ʦʙʦʣʦʯʢʘ  

¶ ʇʘʤʷʪʴ ʜʣʷ ʭʨʘʥʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʠ ʧʨʦʛʨʘʤʤ (ʣʶʙʦʡ ʧʨʠʥʮʠʧ ʟʘʧʠʩʠ) ï ʥʝ ʤʝʥʝʝ 

10 ʢʙ  

¶ ʇʨʦʮʝʩʩʦʨ ʩ ʪʘʢʪʦʚʦʡ ʯʘʩʪʦʪʦʡ ʥʝ ʤʝʥʝʝ 10 ʢɻʮ  

¶ ɿʘʧʘʩ ʵʥʝʨʛʠʠ ʚ ʠʩʪʦʯʥʠʢʘʭ ʧʠʪʘʥʠʷ ï ʥʝ ʤʝʥʝʝ 1 ʢɼʞ  

¶ ʊʝʤʧʝʨʘʪʫʨʘ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ï ʪʝʤʧʝʨʘʪʫʨʘ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʪʝʣʘ  

¶ ɺʳʧʦʣʥʷʝʤʳʝ ʬʫʥʢʮʠʠ (ʦʜʥʘ ʠʣʠ ʥʝʩʢʦʣʴʢʦ) ï ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʝ, ʫʧʨʘʚʣʷʝʤʦʝ 

ʠʟʚʥʝ ʠʣʠ ʧʦ ʚʥʫʪʨʝʥʥʝʡ ʧʨʦʛʨʘʤʤʝ ʧʝʨʝʤʝʱʝʥʠʝ ʚ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʞʠʜʢʦʩʪʷʭ, 

ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʘ ʠ ʧʨʦʛʨʘʤʤʠʨʫʝʤʦʝ ʚʳʩʚʦʙʦʞʜʝʥʠʝ ʣʝʢʘʨʩʪʚ, ʧʨʦʥʠʢʥʦʚʝʥʠʝ 

ʚʥʫʪʨʴ ʢʣʝʪʦʢ.  

4. ʇʨʝʜʣʦʞʠʪʝ ʤʝʪʦʜʳ ʧʦʣʫʯʝʥʠʷ ʤʘʪʝʨʠʘʣʦʚ ʠ ʤʝʪʦʜʳ ʠʭ ʩʙʦʨʢʠ ʚ ʝʜʠʥʦʝ ʮʝʣʦʝ ï 

ʤʠʢʨʦʨʦʙʦʪʘ ï ʩ ʧʦʢʘʟʘʪʝʣʷʤʠ ʧʦ ʪʝʭʥʠʯʝʩʢʠʤ ʪʨʝʙʦʚʘʥʠʷʤ, ʫʚʝʣʠʯʝʥʥʳʤʠ ʚ 100 

ʨʘʟ (10 ʙʘʣʣʦʚ).  

5. ʗʚʣʷʶʪʩʷ ʣʠ ʚʠʨʫʩʳ ʧʨʠʨʦʜʥʳʤʠ ʥʘʥʦʨʦʙʦʪʘʤʠ? (5 ʙʘʣʣʦʚ)  

6. ʄʦʛʫʪ ʣʠ ʦʥʠ ʚʳʧʦʣʥʷʪʴ ʭʦʪʷ ʙʳ ʯʘʩʪʴ ʧʣʘʥʠʨʫʶʱʠʭʩʷ ʬʫʥʢʮʠʡ ʠʩʢʫʩʩʪʚʝʥʥʳʭ 

ʥʘʥʦʨʦʙʦʪʦʚ? (ʧʨʠʚʝʜʠʪʝ ʧʨʠʤʝʨʳ ʠ ʧʦʷʩʥʠʪʝ, 5 ʙʘʣʣʦʚ) 
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7.  ʄʦʞʝʪ ʣʠ ʩʣʫʯʠʪʴʩʷ ʢʘʪʘʩʪʨʦʬʘ ʧʦ ɼʨʝʢʩʣʝʨʫ, ʢʦʛʜʘ ʪʦʣʧʳ ʚʳʰʝʜʰʠʭ ʠʟ-ʧʦʜ 

ʢʦʥʪʨʦʣʷ ʥʘʥʦʨʦʙʦʪʦʚ ʨʘʟʨʫʰʘʪ ʯʝʣʦʚʝʯʝʩʢʫʶ ʮʠʚʠʣʠʟʘʮʠʶ? (ʦʙʦʩʥʫʡʪʝ, 5 

ʙʘʣʣʦʚ)  

8. ʂʘʢʠʝ ʧʨʠʤʝʨʳ ʨʝʘʣʴʥʦ ʜʝʡʩʪʚʫʶʱʠʭ ʤʦʣʝʢʫʣʷʨʥʳʭ ʤʘʰʠʥ ɺʳ ʟʥʘʝʪʝ? (5 ʙʘʣʣʦʚ) 
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ʕʪʦ ʧʨʦʩʪʦ ʬʘʥʪʘʩʪʠʢʘ! (2008, ʪʚʦʨʯʝʩʢʠʡ ʢʦʥʢʫʨʩ) 

ʂʦʛʜʘ-ʪʦ ʠʟʜʘʪʝʣʴʩʪʚʦ çʌʠʟʤʘʪʣʠʪè ʚʳʧʫʩʪʠʣʦ ʢʥʠʞʢʫ çʀʟʦʙʨʝʪʝʥʠʷ ɼʝʜʘʣʘè, ʢʦʪʦʨʘʷ 

ʧʨʝʜʩʪʘʚʣʷʣʘ ʩʦʙʦʡ ʩʙʦʨʥʠʢ çʩʫʤʘʩʰʝʜʰʠʭ ʠʜʝʡ ʙʫʜʫʱʝʛʦè ʩ ʚʧʦʣʥʝ ʨʝʘʣʠʩʪʠʯʥʳʤ 

ʝʩʪʝʩʪʚʝʥʥʦʥʘʫʯʥʳʤ ʦʙʦʩʥʦʚʘʥʠʝʤ.  

ʈʘʩʩʤʦʪʨʠʪʝ ʧʝʨʩʧʝʢʪʠʚʳ ʨʘʟʚʠʪʠʷ ʥʘʥʦʪʝʭʥʦʣʦʛʠʡ ʩ ʧʝʨʩʧʝʢʪʠʚʦʡ ʥʘ 2015-2020 ʛʦʜ (ʪʦ 

ʝʩʪʴ ʠʩʧʦʣʴʟʫʷ ʥʘʠʙʦʣʝʝ ʧʝʨʩʧʝʢʪʠʚʥʳʝ ʠʜʝʠ) ʠ ʧʨʝʜʣʦʞʠʪʝ ʢʦʤʤʝʨʯʝʩʢʠ 

ʧʨʠʚʣʝʢʘʪʝʣʴʥʳʝ ʜʣʷ ʈʦʩʩʠʠ ʧʨʦʝʢʪʳ ʩʦʟʜʘʥʠʷ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʢʦʥʢʨʝʪʥʳʭ ʧʨʦʜʫʢʪʦʚ ʠ 

ʤʘʪʝʨʠʘʣʦʚ (ʦʙʨʘʟʳ ʨʘʟʨʘʙʦʪʦʢ ʙʫʜʫʱʝʛʦ) ʧʦ ʩʣʝʜʫʶʱʠʤ ʥʘʧʨʘʚʣʝʥʠʷʤ:  

1. ʅʦʚʳʝ ʠʩʪʦʯʥʠʢʠ ʪʦʢʘ ʠ ʧʨʠʥʮʠʧʳ ʠʭ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ  

2. ʄʠʢʨʦʧʝʯʘʪʥʘʷ ʵʣʝʢʪʨʦʥʠʢʘ  

3. ɻʣʫʙʦʢʘʷ ʥʝʬʪʝʧʝʨʝʨʘʙʦʪʢʘ ʠ ʛʦʨʶʯʝ-ʩʤʘʟʦʯʥʳʝ ʤʘʪʝʨʠʘʣʳ  

4. ʕʬʬʝʢʪ ʣʦʪʦʩʘ (ʩʘʤʦʦʯʠʱʘʶʱʠʝʩʷ ʧʦʢʨʳʪʠʷ)  

5. ʉʘʤʦʟʘʣʝʯʠʚʘʶʱʠʝʩʷ ʤʘʪʝʨʠʘʣʳ  

6. ʇʦʣʠʤʝʨʥʳʝ ʢʦʤʧʦʟʠʪʳ  

7. ɹʦʨʴʙʘ ʩ ʢʦʨʨʦʟʠʝʡ  

8. ɿʘʱʠʪʥʳʝ ʧʦʢʨʳʪʠʷ (ʧʨʠ ʪʝʨʤʠʯʝʩʢʠʭ, ʭʠʤʠʯʝʩʢʠʭ ʚʦʟʜʝʡʩʪʚʠʷʭ, ʜʣʷ ʟʘʱʠʪʳ ʦʪ 

ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ ʠʟʣʫʯʝʥʠʷ)  

9. ɹʠʦʤʠʤʝʪʠʢʘ  

10. ʅʦʚʳʝ ʩʪʨʦʠʪʝʣʴʥʳʝ ʤʘʪʝʨʠʘʣʳ ʠ ʪʝʭʥʦʣʦʛʠʠ  

11. ʌʫʥʢʮʠʦʥʘʣʠʟʘʮʠʷ ʪʝʢʩʪʠʣʴʥʳʭ ʪʢʘʥʝʡ  

12. ʉʝʣʴʩʢʦʝ ʭʦʟʷʡʩʪʚʦ, ʧʠʱʝʚʘʷ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ, ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʝ ʜʦʙʘʚʢʠ  

13. ʅʘʥʦʤʝʜʠʮʠʥʘ ʠ ʥʘʥʦʪʦʢʩʠʢʦʣʦʛʠʷ, ʠʤʧʣʘʥʪʘʪʳ  

14. ʂʦʩʤʝʪʠʢʘ  

15. ʂʨʠʤʠʥʘʣʠʩʪʠʢʘ, ʟʘʱʠʪʘ ʜʦʢʫʤʝʥʪʦʚ, ʪʦʚʘʨʦʚ ʠ ʜʝʥʝʞʥʳʭ ʟʥʘʢʦʚ  

16. ʅʦʚʳʝ ʧʨʠʥʮʠʧʳ ʵʣʝʢʪʨʦʥʠʢʠ  

17. ʀʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ  

18. çɺʦʝʥʥʳʝè ʥʘʥʦʪʝʭʥʦʣʦʛʠʠ  

19. ɸʣʴʪʝʨʥʘʪʠʚʥʘʷ ʵʥʝʨʛʝʪʠʢʘ  

20. ʆʯʠʩʪʢʘ ʧʠʪʴʝʚʦʡ ʚʦʜʳ, ʦʪʭʦʜʷʱʠʭ ʛʘʟʦʚ, ʜʦʞʠʛ ʪʦʧʣʠʚʘ, ʣʠʢʚʠʜʘʮʠʷ ʨʘʟʣʠʚʘ 

ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ ï ʵʢʦʣʦʛʠʷ ʚ ʜʝʡʩʪʚʠʠ  

21. ʅʦʚʳʝ ʥʘʫʯʥʳʝ ʧʨʠʙʦʨʳ  

22. ʉʦʟʜʘʥʠʝ ʥʦʚʳʭ ʤʘʪʝʨʠʘʣʦʚ ʜʣʷ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ  

23. ɺʩʝʤʦʛʫʱʠʡ ʫʛʣʝʨʦʜ  

24. ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʥʘʥʦʦʙʲʝʢʪʦʚ ʠ ʧʨʦʮʝʩʩʦʚ ʥʘ ʥʘʥʦʫʨʦʚʥʝ  

25. ʉʚʝʨʭʣʝʛʢʠʝ ʠ ʧʨʦʯʥʳʝ ʢʦʥʩʪʨʫʢʮʠʠ ʜʣʷ ʪʨʘʥʩʧʦʨʪʘ  
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ɺʘʰʠ ʧʨʝʜʣʦʞʝʥʠʷ ʜʦʣʞʥʳ ʩʦʜʝʨʞʘʪʴ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʝ ʠ ʤʘʨʢʝʪʠʥʛʦʚʦʝ ʦʙʦʩʥʦʚʘʥʠʝ 

ʧʨʦʝʢʪʘ. 

ʇʣʘʥ ʥʘʧʠʩʘʥʠʷ ʬʘʥʪʘʩʪʠʯʝʩʢʦʡ ʟʘʷʚʢʠ ʥʘ çʬʠʥʘʥʩʠʨʦʚʘʥʠʝè ɺʘʰʝʛʦ ʬʘʥʪʘʩʪʠʯʝʩʢʦʛʦ 

ʧʨʦʝʢʪʘ çʇʨʦʨʳʚ ʚ ɹʫʜʫʱʝʝè: 

1. ʈʝʟʶʤʝ ʤʠʥʠ-ʧʨʦʝʢʪʘ (ʚʩʝʛʦ - ʥʝ ʙʦʣʝʝ 2 ʩʪʨʘʥʠʮ) 

¶ ʅʘʟʚʘʥʠʝ, ʦʪʨʘʞʘʶʱʝʝ ʩʫʪʴ (1-2 ʩʪʨʦʢʠ)  

¶ ʎʝʣʴ, ʥʝ ʧʦʚʪʦʨʷʶʱʘʷ ʥʘʟʚʘʥʠʝ (1-2 ʧʨʝʜʣʦʞʝʥʠʷ)  

¶ ɿʘʜʘʯʠ ʧʨʦʝʢʪʘ (20 ʩʪʨʦʢ)  

¶ ʆʞʠʜʘʝʤʳʝ ʨʝʟʫʣʴʪʘʪʳ, ʦʧʠʩʘʥʠʝ ʧʨʦʜʫʢʪʘ ʧʨʦʝʢʪʘ ʠ ʝʛʦ ʩʚʦʡʩʪʚ (ʞʝʣʘʪʝʣʴʥʦ, ʩ 

ʢʦʥʢʨʝʪʥʳʤʠ ʯʠʩʣʘʤʠ), ʬʘʢʪʦʨʳ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʧʨʦʜʫʢʪʘ ʠ ʝʛʦ 

ʩʦʮʠʘʣʴʥʦʡ ʟʥʘʯʠʤʦʩʪʠ  

2. ʄʘʨʢʝʪʠʥʛ (ʥʝ ʙʦʣʝʝ 1 ʩʪʨʘʥʠʮʳ)  

ʆʧʠʰʠʪʝ ʧʨʝʜʧʦʣʘʛʘʝʤʳʝ ʦʙʣʘʩʪʠ ʧʨʠʤʝʥʝʥʠʷ, ʦʙʲʝʤʳ ʨʳʥʢʘ ʚʘʰʝʛʦ ʧʨʦʜʫʢʪʘ ʠ ʝʛʦ 

ʩʪʦʠʤʦʩʪʴ (ʚ ʮʝʥʘʭ 2008 ʛ.), ʜʘʡʪʝ ʧʦʨʪʨʝʪ ʪʠʧʠʯʥʦʛʦ ʧʦʪʨʝʙʠʪʝʣʷ (ʘʫʜʠʪʦʨʠʠ) ʧʨʦʜʫʢʪʘ  

3. ʅʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʝ ʦʙʦʩʥʦʚʘʥʠʝ ʧʨʦʝʢʪʘ 

¶ ʅʦʚʠʟʥʘ ʠʜʝʠ (0.5 ʩʪʨʘʥʠʮʳ)  

¶ ʌʫʥʜʘʤʝʥʪʘʣʴʥʳʝ ʝʩʪʝʩʪʚʝʥʥʦʥʘʫʯʥʳʝ ʧʨʠʥʮʠʧʳ, ʣʝʞʘʱʠʝ ʚ ʦʩʥʦʚʝ ʩʦʟʜʘʥʠʷ 

ʧʨʦʜʫʢʪʘ ʧʨʦʝʢʪʘ (1 ʩʪʨʘʥʠʮʘ, ʜʦʧʫʩʢʘʝʪʩʷ 1 - 2 ʢʘʨʪʠʥʢʠ)  

ɼʣʷ ʫʯʘʩʪʥʠʢʦʚ ʩ ʀʅʓʄ ʫʢʣʦʥʦʤ ʦʙʨʘʟʘ ʤʳʰʣʝʥʠʷ ʤʦʞʥʦ ʥʘʧʠʩʘʪʴ ʵʩʩʝ. ʊʝʤʳ 

ʩʚʦʙʦʜʥʳʭ ʵʩʩʝ:  

1. ʥʘʥʦʭʠʤʠʷ ʠ ʧʨʦʠʩʭʦʞʜʝʥʠʝ ʤʠʥʝʨʘʣʦʚ  

2. ʥʘʥʦʪʝʭʥʦʣʦʛʠʠ ʠ ʨʝʣʠʛʠʷ  

3. ʵʩʪʝʪʠʢʘ ʥʘʥʦʤʠʨʘ  

4. ʥʘʥʦʪʝʭʥʦʣʦʛʠʠ ʠ çʫʪʝʯʢʘ ʤʦʟʛʦʚè  

5. ʥʘʥʦʪʝʭʥʦʣʦʛʠʠ ʢʘʢ ʬʠʣʦʩʦʬʩʢʘʷ ʧʘʨʘʜʠʛʤʘ  

6. ʶʨʠʜʠʯʝʩʢʘʷ ʧʦʜʜʝʨʞʢʘ ʥʘʥʦʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʨʘʟʨʘʙʦʪʦʢ  

7. ʧʨʦʙʣʝʤʘ ʦʙʷʟʘʪʝʣʴʥʦʡ ʩʝʨʪʠʬʠʢʘʮʠʠ ʥʘʥʦʧʨʦʜʫʢʪʦʚ  

8. ʥʘʥʦʪʝʭʥʦʣʦʛʠʠ ï ʙʣʘʛʦ, ʙʣʝʬ ʠʣʠ ʛʨʷʜʫʱʘʷ ʢʘʪʘʩʪʨʦʬʘ?  

9. ʩʦʮʠʘʣʴʥʳʝ ʘʩʧʝʢʪʳ ʥʘʥʦʪʝʭʥʦʣʦʛʠʡ  

10. ʤʠʥʠʨʝʬʝʨʘʪ ʧʦ ʘʣʴʪʝʨʥʘʪʠʚʥʦʡ ʵʥʝʨʛʝʪʠʢʝ ʠ ʵʢʦʣʦʛʠʠ  

11. ʨʘʟʨʘʙʦʪʢʘ ʢʦʥʮʝʧʮʠʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʧʨʦʛʨʘʤʤʳ ʚ ʦʙʣʘʩʪʠ ʥʘʥʦʪʝʭʥʦʣʦʛʠʡ ʜʣʷ 

ʥʘʯʘʣʴʥʦʛʦ ʫʨʦʚʥʷ (çʥʘʥʦʟʥʘʡʢʘè)  

12. ʥʘʥʦʘʞʠʦʪʘʞ ʠ ʥʘʥʦʬʦʙʠʠ ï ʜʚʝ ʩʪʦʨʦʥʳ ʤʝʜʘʣʠé ʏʪʦ ʩʪʦʠʪ ʟʘ ʵʪʠʤ?  

13. ʥʘʥʦʪʝʭʥʦʣʦʛʠʠ ʧʨʦʰʣʦʛʦ ʠ ʙʫʜʫʱʝʛʦ  
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14. ʢʥʠʛʘ ʨʝʢʦʨʜʦʚ (ʥʘʥʦɻʠʥʥʝʩʘ) ʜʣʷ ʥʘʥʦʤʠʨʘ  

ʇʣʘʥ ʥʘʧʠʩʘʥʠʷ ʵʩʩʝ çʇʨʦʨʳʚ ʚ ɹʫʜʫʱʝʝè:  

1. ʍʫʜʦʞʝʩʪʚʝʥʥʦʝ ʥʘʟʚʘʥʠʝ, ʚʦʟʤʦʞʥʦ, ʘʣʣʝʛʦʨʠʯʝʩʢʠ ʦʪʨʘʞʘʶʱʝʝ ʩʫʪʴ (1-2 

ʩʪʨʦʢʠ), ʵʧʠʛʨʘʬ  

2. ɺʚʝʜʝʥʠʝ (ʜʦ 1 ʩʪʨʘʥʠʮʳ) ï ʦʪʨʘʞʘʝʪ ʦʩʥʦʚʥʫʶ ʤʳʩʣʴ ʠ ʮʝʣʴ ʵʩʩʝ, ʪʝʢʫʱʝʝ 

ʧʦʣʦʞʝʥʠʝ ʜʝʣ, ʥʦʚʠʟʥʫ ʧʦʜʭʦʜʘ ʘʚʪʦʨʘ  

3. ʂʘʢ ʜʦʩʪʠʛʥʫʪʴ ʧʦʩʪʘʚʣʝʥʥʫʶ ʮʝʣʴ ʠ ʨʘʩʢʨʳʪʴ ʪʝʤʫ ʵʩʩʝ? (1 ʩʪʨʘʥʠʮʘ ʩ 1 - 3 

ʢʘʨʪʠʥʢʘʤʠ)  

4. ʏʪʦ ʠʟʚʩʝʛʦ ʵʪʦʛʦ ʩʣʝʜʫʝʪ (1 ʩʪʨʘʥʠʮʘ)  

5. ʇʝʨʩʧʝʢʪʠʚʳ ʠ ʦʞʠʜʘʥʠʷ (1 ʩʪʨʘʥʠʮʘ)  

ɺ ʤʠʥʠʧʨʦʝʢʪʘʭ ʠ ʵʩʩʝ ʣʶʙʦʝ ʠʟ ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ-ʪʝʤ ʜʦʣʞʥʦ 

ʨʘʩʩʤʘʪʨʠʚʘʪʴʩʷ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʨʘʟʚʠʪʠʷ ʠ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʥʘʥʦʪʝʭʥʦʣʦʛʠʡ, 

ʵʪʦ ʦʩʥʦʚʥʦʝ ʪʨʝʙʦʚʘʥʠʝ. ʆʜʠʥ ʫʯʘʩʪʥʠʢ ʤʦʞʝʪ ʦʧʠʩʘʪʴ ʥʝ ʙʦʣʝʝ ʜʚʫʭ ʪʝʤ (ʥʘ 

ʩʦʙʩʪʚʝʥʥʳʡ ʚʳʙʦʨ) ʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʢʘʯʝʩʪʚʝ ʬʦʨʤʳ ʠʟʣʦʞʝʥʠʷ ʠʣʠ (ʠ) 

ʤʠʥʠʧʨʦʝʢʪ, ʠʣʠ (ʠ) ʵʩʩʝ. ɺ ʟʘʯʝʪ ʧʦʡʜʝʪ ʣʫʯʰʝʝ ʠʟ ʪʦʛʦ, ʯʪʦ ʥʘʧʠʩʘʣ ʫʯʘʩʪʥʠʢ.  

ʌʦʨʤʘʪ ʠʟʣʦʞʝʥʠʷ: (2-5 ʩʪʨʘʥʠʮ ʬʦʨʤʘʪʘ A4, ʦʜʠʥʘʨʥʳʡ ʠʥʪʝʨʚʘʣ, ʰʨʠʬʪ Times new 

roman 12 pt, ʦʪʩʪʫʧʳ ʚʝʟʜʝ ʧʦ 2 ʩʤ.)  

ʅʝ ʨʘʩʩʤʘʪʨʠʚʘʡʪʝ ʦʙʱʝʠʟʚʝʩʪʥʳʝ ʠʣʠ ʰʠʨʦʢʦ ʦʙʩʫʞʜʘʝʤʳʝ ʧʨʠʤʝʥʝʥʠʷ ʥʘʥʦʤʘʪʝʨʠʘʣʦʚ 

(ʩʨʦʢʠ ʨʝʘʣʠʟʘʮʠʠ ʜʦ 2010-2015 ʛʦʜʘ), ʥʝ ʨʘʩʢʨʳʚʘʡʪʝ ʥʦʫ-ʭʘʫ ʩʚʦʝʡ ʥʘʫʯʥʦʡ ʛʨʫʧʧʳ ʠ 

ʥʝʦʧʫʙʣʠʢʦʚʘʥʥʳʝ ʜʘʥʥʳʝ, ʜʘʡʪʝ ʧʨʦʩʪʦʨ ʩʚʦʝʡ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ ʬʘʥʪʘʟʠʠ, 

ʦʩʪʘʚʘʷʩʴ ʚ ʨʘʤʢʘʭ ʨʘʟʫʤʥʦʛʦ! (50 ʙʘʣʣʦʚ) 
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ʅʘʥʦʧʫʨʛʘ (2009, ʥʘʥʦʭʠʤʠʷ) 

ɺ ʥʝʜʘʚʥʦ ʚʳʧʫʱʝʥʥʦʡ ʢʥʠʛʝ ɺ.ɹʘʣʘʙʘʥʦʚʘ çʅʘʥʦʪʝʭʥʦʣʦʛʠʠ ï ʥʘʫʢʘ ʙʫʜʫʱʝʛʦè (ʪʠʨʘʞ 

3000 ʵʢʟʝʤʧʣʷʨʦʚ ʙʳʣ ʨʘʩʧʨʦʜʘʥ ʤʛʥʦʚʝʥʥʦ) ʠʤʝʝʪʩʷ ʥʝʤʘʣʦ ʫʜʠʚʠʪʝʣʴʥʳʭ ʬʨʘʛʤʝʥʪʦʚ, 

ʢʦʪʦʨʳʝ ʟʘʩʣʫʞʠʚʘʶʪ ʚʥʠʤʘʥʠʷ ʭʠʤʠʢʦʚ. ʅʘʧʨʠʤʝʨ: 

1. ʎʠʪʘʪʘ çɸʣʤʘʟʦʠʜ ï ʘʣʤʘʟʦʧʦʜʦʙʥʘʷ ʩʪʨʫʢʪʫʨʘ, ʧʦʩʪʨʦʝʥʥʘʷ ʠʟ ʘʪʦʤʦʚ ʫʛʣʝʨʦʜʘ 

ʤʝʪʦʜʘʤʠ ʤʝʭʘʥʦʩʠʥʪʝʟʘ, ʠʤʝʶʱʘʷ ʧʨʦʯʥʦʩʪʴ ʠ ʭʠʤʠʯʝʩʢʫʶ ʠʥʝʨʪʥʦʩʪʴ ʘʣʤʘʟʘ. 

ɸʣʤʘʟʦʠʜ ʙʫʜʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʚ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʧʨʠ ʧʦʩʪʨʦʝʥʠʠ 

ʥʘʥʦʨʦʙʦʪʦʚ. ʕʪʦ ʛʠʜʨʦʢʘʨʙʦʥʘʪ, ʚ ʢʦʪʦʨʦʤ ʘʪʦʤʳ ʫʛʣʝʨʦʜʘ ʦʙʨʘʟʫʶʪ 

ʪʝʪʨʘʵʜʨʘʣʴʥʫʶ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʫʶ ʩʝʪʢʫ, ʪʦʯʥʦ ʪʘʢʫʶ ʞʝ, ʢʘʢ ʚ ʘʣʤʘʟʝ. ɺ ʧʨʠʨʦʜʝ 

ʘʣʤʘʟʦʠʜ ʚʩʪʨʝʯʘʝʪʩʷ ʚ ʩʳʨʦʡ ʥʝʬʪʠ ʚ ʚʠʜʝ ʤʦʣʝʢʫʣ ʥʠʟʰʠʭ ʛʠʜʨʦʢʘʨʙʦʥʘʪʦʚ: 

ʘʜʘʤʘʥʪʘʥʘ, ʜʠʘʜʘʤʘʥʪʘʥʘ ʠ ʪʨʠʘʜʘʤʘʥʪʘʥʘ.è. ʇʨʦʢʦʤʤʝʥʪʠʨʫʡʪʝ ʵʪʦ 

ʚʳʩʢʘʟʳʚʘʥʠʝ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʪʝʨʤʠʥʦʣʦʛʠʠ, ʥʝʦʨʛʘʥʠʯʝʩʢʦʡ, ʩʪʨʫʢʪʫʨʥʦʡ ʭʠʤʠʠ ʠ 

ʟʜʨʘʚʦʛʦ ʩʤʳʩʣʘ. (5 ʙʘʣʣʦʚ) 

2. ʎʠʪʘʪʘ çɺ ʮʝʣʦʤ, ʝʩʣʠ ʥʝ ʧʨʠʥʠʤʘʪʴ ʚ ʨʘʩʯʝʪ ʧʝʨʚʳʡ ʷʧʦʥʩʢʠʡ çʥʘʥʦʘʚʪʦʤʦʙʠʣʴè 

ʥʘ ʬʫʣʣʝʨʝʥʦʚʳʭ ʢʦʣʝʩʘʭ, ʠʤʝʥʥʦ ʥʝʚʦʟʤʦʞʥʦʩʪʴ ʧʨʘʢʪʠʯʝʩʢʠ ʠʟʛʦʪʦʚʠʪʴ ʭʦʪʷ ʙʳ 

ʧʨʦʩʪʝʡʰʠʝ ʠʟ ʪʝʦʨʝʪʠʯʝʩʢʠ ʨʘʩʩʯʠʪʘʥʥʳʭ ʜʝʪʘʣʝʡ (ʤʦʣʝʢʫʣ) ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ 

ʩʣʘʙʳʤ ʤʝʩʪʦʤ ʤʦʣʝʢʫʣʷʨʥʦʡ ʥʘʥʦʪʝʭʥʦʣʦʛʠʠè. ʇʨʦʢʦʤʤʝʥʪʠʨʫʡʪʝ ʵʪʦ 

ʫʪʚʝʨʞʜʝʥʠʝ ʩ ʪʦʯʢʠ ʟʨʝʥʠ ʚʦʟʤʦʞʥʳʭ ʠʩʪʦʨʠʯʝʩʢʠʭ ʠ ʭʠʤʠʯʝʢʠʭ ʥʝʪʦʯʥʦʩʪʝʡ. (3 

ʙʘʣʣʘ) 

3. ʆʙʩʫʞʜʘʝʪʩʷ ʩʦʦʙʱʝʥʠʝ ʟʘʤ. ʥʘʯʘʣʴʥʠʢʘ ɻʝʥʝʨʘʣʴʥʦʛʦ ʰʪʘʙʘ ɺʉ ʈʌ ʧʦ ʧʦʚʦʜʫ 

ʫʩʧʝʰʥʦʛʦ ʧʦʜʨʳʚʘ çʧʘʧʳ ʚʩʝʭ ʙʦʤʙè, ʮʠʪʘʪʘ çé ʚ ʩʝʥʪʷʙʨʝ 2007 ʛ. ʈʦʩʩʠʝʡ 

ʠʩʧʳʪʘʥʘ ʥʦʚʝʡʰʘʷ ʚʘʢʫʫʤʥʘʷ ʙʦʤʙʘ, ʨʘʟʨʘʙʦʪʘʥʥʘʷ ʥʘ ʧʨʠʥʮʠʧʘʭ 

ʥʘʥʦʪʝʭʥʦʣʦʛʠʡ, ʤʦʱʥʦʩʪʴ ʢʦʪʦʨʦʡ, ʩʦʛʣʘʩʥʦ ʫʪʚʝʨʞʜʝʥʠʷʤ ʚʦʝʥʥʳʭ, ʤʦʞʝʪ 

ʩʨʘʚʥʠʪʴʩʷ ʩ ʷʜʝʨʥʳʤʠ ʙʦʝʚʳʤʠ ʟʘʨʷʜʘʤʠè. ʇʦʞʘʣʫʡʩʪʘ, ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʜʦʩʪʫʧʥʳʭ ɺʘʤ ʜʘʥʥʳʭ ʩʨʘʚʥʠʪʝ ʪʝʧʣʦʚʳʜʝʣʝʥʠʝ ʧʨʠ ʧʦʜʨʳʚʝ 1 ʪʦʥʥʳ ʩʘʤʳʭ 

ʤʦʱʥʳʭ ʚʟʨʳʚʯʘʪʳʭ ʚʝʱʝʩʪʚ ʥʘ ɺʘʰ ʚʳʙʦʨ (ʤʦʞʥʦ ʪʘʢʞʝ ʠ ʦʙʲʝʤʥʦʛʦ ʜʝʡʩʪʚʠʷ) ʩ 

ʵʥʝʨʛʠʝʡ, ʢʦʪʦʨʘʷ ʚʳʜʝʣʷʝʪʩʷ ʧʨʠ ʧʦʜʨʳʚʝ çʧʫʣʠè ʩ ʟʘʢʨʠʪʠʯʝʩʢʦʡ ʤʘʩʩʦʡ, 

ʢʦʪʦʨʘʷ ʩʜʝʣʘʥʘ ʠʟ ʤʝʪʘʣʣʠʯʝʩʢʦʛʦ ʘʤʝʨʠʮʠʷ. (5 ʙʘʣʣʦʚ)  

4. ʅʘʩʢʦʣʴʢʦ ʚʨʝʤʷ ʧʨʦʪʝʢʘʥʠʷ ʭʠʤʠʯʝʩʢʦʡ ʨʝʘʢʮʠʠ ʙʫʜʝʪ ʦʪʣʠʯʘʪʴʩʷ ʦʪ ʚʨʝʤʝʥʠ 

ʧʨʦʪʝʢʘʥʠʷ ʷʜʝʨʥʦʡ ʨʝʘʢʮʠʠ? (1 ʙʘʣʣ)  

5. ʂʘʢʠʤ ʦʙʨʘʟʦʤ ʤʦʞʝʪ ʫʚʝʣʠʯʠʪʴ ʤʦʱʥʦʩʪʴ ʙʦʤʙʳ çʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʥʘʥʦʪʝʭʥʦʣʦʛʠʡè? (2 ʙʘʣʣʘ) 

6. ʎʠʪʘʪʘ çʥʘ 11 ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʚʳʩʪʘʚʢʝ ʩʨʝʜʩʪʚ ʦʙʝʩʧʝʯʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ 

ʛʦʩʫʜʘʨʩʪʚʘé ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʠʥʩʪʠʪʫʪ ʩʪʘʣʠ (ʄʦʩʢʚʘ) ʠ ʠʥʩʪʠʪʫʪ 

ʧʨʠʢʣʘʜʥʳʭ ʥʘʥʦʪʝʭʥʦʣʦʛʠʡ (ɿʝʣʠʥʦʛʨʘʜ) ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʣʠ ʧʝʨʚʳʝ ʦʧʳʪʥʳʝ 
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ʦʙʨʘʟʮʳ çʞʠʜʢʦʡ ʙʨʦʥʠèéè (ʩʤ. ʨʠʩ.). çé ʉʦʟʜʘʥʠʝ çʞʠʜʢʦʡè ʙʨʦʥʠ ʟʘʢʣʶʯʘʝʪʩʷ 

ʚ ʦʙʨʘʙʦʪʢʝ ʦʙʳʯʥʦʡ ʙʘʣʣʠʩʪʠʯʝʩʢʦʡ ʪʢʘʥʠ ʛʝʣʝʚʦʡ ʢʦʤʧʦʟʠʮʠʝʡ ʥʘ ʦʩʥʦʚʝ ʬʪʦʨʘ 

ʩ ʥʘʥʦʯʘʩʪʠʮʘʤʠ ʦʢʩʠʜʘ ʢʦʨʫʥʜʘéè ʅʘʡʜʠʪʝ ʤʘʢʩʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʦʰʠʙʦʢ ʥʘ 

ʧʨʠʚʦʜʠʤʦʤ ʨʝʢʣʘʤʥʦʤ ʙʣʦʢʝ. (3 ʙʘʣʣʘ) 

7.  ʉʫʱʝʩʪʚʫʶʪ ʣʠ ʨʝʘʣʴʥʳʝ ʧʝʨʩʧʝʢʪʠʚʳ ʨʘʟʨʘʙʦʪʢʠ çʞʠʜʢʦʡ ʙʨʦʥʠè ʠ ʠʟ ʢʘʢʠʭ 

ʢʦʤʧʦʥʝʥʪʦʚ ʦʥʘ ʤʦʞʝʪ ʩʦʩʪʦʷʪʴ? (3 ʙʘʣʣʘ)  

8. ʂʘʢʦʚʘ ʤʦʞʝʪ ʙʳʪʴ ʝʝ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠ ʯʝʤ ʦʥʘ ʦʧʨʝʜʝʣʷʝʪʩʷ? (1 ʙʘʣʣ) 
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ʏʪʦ ʪʘʢʦʝ ʅɸʅʆ? (2009) 

1. ʂʪʦ ʩʯʠʪʘʝʪʩʷ ʢʨʝʩʪʥʳʤ ʦʪʮʦʤ ʥʘʥʦʪʝʭʥʦʣʦʛʠʡ? 

1) ʆʪʝʮ ɼʞʦʨʜʞʘ ɹʫʰʘ, ʦʨʛʘʥʠʟʦʚʘʚʰʝʛʦ ʘʤʝʨʠʢʘʥʩʢʫʶ ʥʘʮʠʦʥʘʣʴʥʫʶ 

ʥʘʥʦʪʝʭʥʦʣʦʛʠʯʝʩʢʫʶ ʠʥʠʮʠʘʪʠʚʫ 

2) ʃ.ɹ.ʄʝʣʘʤʝʜ, ʩʪʘʚʰʠʡ ʧʝʨʚʳʤ ʛʝʥʝʨʘʣʴʥʳʤ ʜʠʨʝʢʪʦʨʦʤ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ 

ʢʦʨʧʦʨʘʮʠʠ ʥʘʥʦʪʝʭʥʦʣʦʛʠʡ 

3) ɸ.ɹ.ʏʫʙʘʡʩ, ʢʦʪʦʨʳʡ ʫʩʧʝʰʥʦ ʧʨʦʚʝʣ ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʬʦʨʫʤ ʧʦ 

ʥʘʥʦʪʝʭʥʦʣʦʛʠʷʤ 

4) ʕʨʠʢ ɼʨʝʢʩʣʝʨ, ʚʧʝʨʚʳʝ ʧʨʠʜʫʤʘʚʰʠʡ ʦʙʝʟʫʤʝʚʰʠʝ ʦʨʜʳ ʥʘʥʦʨʦʙʦʪʦʚ 

5) ʈʠʯʘʨʜ ʌʝʡʥʤʘʥ, ʢʦʪʦʨʳʡ ʧʨʠʟʚʘʣ ʟʘʥʷʪʴ ʤʝʩʪʦ ʚʥʠʟʫ, ʛʜʝ ʝʛʦ ʝʱʝ ʤʥʦʛʦ 

6) ɸʩʪʨʦʥʘʚʪ ɸʨʤʩʪʨʦʥʛ, ʧʨʠʚʝʟʰʠʡ ʣʫʥʥʫʶ ʧʳʣʴ ʥʘ ɿʝʤʣʶ 

7) ɺ.ɺ.ʇʫʪʠʥ, ʧʨʦʚʦʟʛʣʘʩʠʚʰʠʡ ʨʦʩʩʠʡʩʢʫʶ ʥʘʮʠʦʥʘʣʴʥʫʶ 

ʥʘʥʦʪʝʭʥʦʣʦʛʠʯʝʩʢʫʶ ʧʨʦʛʨʘʤʤʫ 

8) ɸʢʘʜʝʤʠʢ ɾ.ʀ.ɸʣʬʝʨʦʚ, ʣʘʫʨʝʘʪ ʅʦʙʝʣʝʚʩʢʦʡ ʧʨʝʤʠʠ 

9) ɸʢʘʜʝʤʠʢ ɺ.ɸ.ʉʘʜʦʚʥʠʯʠʡ, ʈʝʢʪʦʨ ʄɻʋ 

2. ʆʜʠʥ ʥʘʥʦʤʝʪʨ ʨʘʚʝʥ ʯʝʤʫ? ʋʢʘʞʠʪʝ ʘʨʠʬʤʝʪʠʯʝʩʢʠ ʧʨʘʚʠʣʴʥʳʡ ʦʪʚʝʪ... 

1) ʆʜʥʘ ʤʠʣʣʠʦʥʥʘʷ ʩʘʥʪʠʤʝʪʨʘ 

2) ʆʜʥʘ ʤʠʣʣʠʦʥʥʘʷ ʤʠʣʣʠʤʝʪʨʘ 

3) ʆʜʥʘ ʪʳʩʷʯʥʘʷ ʘʥʛʩʪʨʝʤʘ 

4) ʆʜʥʘ ʪʨʠʣʣʠʦʥʥʘʷ ʤʠʣʠ 

5) ʉʪʦ ʘʥʛʩʪʨʝʤ 

6) ɼʝʩʷʪʴ ʧʠʢʦʤʝʪʨʦʚ 

7) ʆʜʥʘ ʤʠʣʣʠʘʨʜʥʘʷ ʧʘʨʩʝʢʘ 

8) ʆʜʥʘ ʩʪʦʪʳʩʷʯʥʘʷ ʜʶʡʤʘ 

9) ʆʜʥʘ ʪʳʩʷʯʥʘʷ ʬʫʪʘ 

10) ʆʜʥʘ ʤʠʣʣʠʘʨʜʥʘʷ ʤʦʨʩʢʦʛʦ ʫʟʣʘ 

3. ʂʘʢʦʡ ʠʟ ʨʘʟʤʝʨʦʚ ʙʣʠʞʝ ʚʩʝʛʦ ʢ 1 ʥʘʥʦʤʝʪʨʫ? 

1) ʜʠʘʤʝʪʨ ʤʦʣʝʢʫʣʳ ʬʫʣʣʝʨʝʥʘ 

2) ʚʘʥʜʝʨʚʘʘʣʴʩʦʚʳʡ ʨʘʜʠʫʩ ʤʦʣʝʢʫʣʳ ʢʠʩʣʦʨʦʜʘ 

3) ʜʣʠʥʘ ʤʦʣʝʢʫʣʳ ɼʅʂ 

4) ʜʠʘʤʝʪʨ ʢʠʰʝʯʥʦʡ ʧʘʣʦʯʢʠ 

5) ʪʦʣʱʠʥʘ ʣʘʧʳ ʤʫʨʘʚʴʷ 

6) ʜʣʠʥʘ ʚʦʣʥʳ ʠʟʣʫʯʝʥʠʷ ʙʳʪʦʚʦʡ ʤʠʢʨʦʚʦʣʥʦʚʦʡ ʧʝʯʠ 

7) ʨʘʜʠʫʩ ʢʚʘʥʪʦʚʦʡ ʪʦʯʢʠ ʥʘ ʦʩʥʦʚʝ ʭʘʣʴʢʦʛʝʥʠʜʘ ʢʘʜʤʠʷ 

4. ʀʟ ʢʘʢʦʛʦ ʷʟʳʢʘ ʧʨʦʠʟʦʰʣʘ ʧʨʠʩʪʘʚʢʘ "ʥʘʥʦ" ʠ ʯʪʦ ʦʥʘ ʦʟʥʘʯʘʝʪ? 
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1) ʠʟ ʜʨʝʚʥʝʩʣʘʚʷʥʩʢʦʛʦ ʠ ʦʟʥʘʯʘʝʪ "ʩʦʣʥʝʯʥʘʷ ʧʳʣʠʥʢʘ" 

2) ʠʟ ʪʶʨʢʩʢʦʛʦ ʠ ʦʟʥʘʯʘʝʪ "ʞʘʜʥʳʡ" 

3) ʠʟ ʥʝʤʝʮʢʦʛʦ ʠ ʦʟʥʘʯʘʝʪ "ʢʨʦʰʢʘ" 

4) ʠʟ ʛʨʝʯʝʩʢʦʛʦ ʠ ʦʟʥʘʯʘʝʪ "ʛʥʦʤ, ʢʘʨʣʠʢ" 

5) ʠʟ ʣʘʪʳʥʠ ʠ ʦʟʥʘʯʘʝʪ "ʛʣʫʙʠʥʘ, ʪʦʧʴ" 

6) ʠʟ ʘʥʛʣʠʡʩʢʦʛʦ ʠ ʦʟʥʘʯʘʝʪ "ʤʝʨʘ, ʜʝʣʝʥʠʝ" 

7) ʠʟ ʬʨʘʥʮʫʟʩʢʦʛʦ ʠ ʦʟʥʘʯʘʝʪ "ʫʪʨʝʥʥʠʡ ʝʞʠʢ" 

8) ʠʟ ʩʘʥʩʢʨʠʪʘ ʠ ʦʟʥʘʯʘʝʪ "ʜʠʪʷ, ʨʝʙʝʥʦʢ" 

9) ʠʟ ʠʚʨʠʪʘ ʠ ʦʟʥʘʯʘʝʪ "ʙʦʛʘʪʳʡ" 

5. ʂʘʢʠʝ ʠʟ ʵʬʬʝʢʪʦʚ ʅɽʭʘʨʘʢʪʝʨʥʳ ʜʣʷ ʥʘʥʦʦʙʲʝʢʪʦʚ? ɺʳʙʝʨʠʪʝ ʥʘʠʙʦʣʝʝ 

ʧʦʜʭʦʜʷʱʠʡ ʦʪʚʝʪ... 

1) ʊʫʥʥʝʣʠʨʦʚʘʥʠʝ 

2) ʂʚʘʥʪʦʚʘʥʠʝ (ʢʚʘʥʪʦʚʦʨʘʟʤʝʨʥʳʝ ʵʬʬʝʢʪʳ) 

3) ʇʦʚʳʰʝʥʥʘʷ ʭʠʤʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ 

4) ʇʦʚʳʰʝʥʥʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ (ʪʦʯʝʯʥʳʭ ʠ ʧʨʦʪʷʞʝʥʥʳʭ) ʜʝʬʝʢʪʦʚ 

5) ʇʦʚʳʰʝʥʥʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ "ʦʙʦʨʚʘʥʥʳʭ" ʩʚʷʟʝʡ 

6) ʉʚʝʯʝʥʠʝ (ʣʶʤʠʥʝʩʮʝʥʮʠʷ) ʚ ʚʠʜʠʤʦʡ ʦʙʣʘʩʪʠ 

7) ʇʨʠʪʷʞʝʥʠʝ ʢ ʧʦʩʪʦʷʥʥʦʤʫ ʤʘʛʥʠʪʫ 

6. ʂʘʢʦʡ ʠʟ ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʥʠʞʝ ʦʙʲʝʢʪʦʚ ʪʦʯʥʦ ʅɽ ʦʪʥʦʩʷʪʩʷ ʢ ʥʘʥʦʤʠʨʫ? 

1) ʫʛʣʝʨʦʜʥʳʝ ʥʘʥʦʪʨʫʙʢʠ 

2) ʥʘʥʦʘʣʤʘʟʳ 

3) ʢʚʘʥʪʦʚʳʝ ʪʦʯʢʠ 

4) ʢʘʩʩʠʝʚ ʧʫʨʧʫʨ 

5) ʧʣʘʪʠʥʦʚʘʷ ʯʝʨʥʴ 

6) ʤʠʮʝʣʣʳ 

7) ʚʠʨʫʩʳ 

8) ʘʮʝʪʠʣʝʥ 

9) ʣʠʧʦʩʦʤʳ 

10) ʟʦʣʴ 

7. ɼʝʤʦʥ ʄʘʢʩʚʝʣʣʘ, ʩʦʨʪʠʨʫʶʱʠʡ ʤʦʣʝʢʫʣʳ, ʯʪʦ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʧʝʨʝʜʘʯʝ ʪʝʧʣʘ 

ʦʪ ʭʦʣʦʜʥʦʛʦ ʢ ʛʦʨʷʯʝʤʫ, ʥʝʚʦʟʤʦʞʝʥ ʧʦʪʦʤʫ, ʯʪʦ... 

1) ... ʦʥ ʩʣʠʰʢʦʤ ʤʘʣʝʥʴʢʠʡ 

2) ... ʦʥ ʥʘʨʫʰʘʝʪ ʟʘʢʦʥʳ ʧʨʠʨʦʜʳ 

3) ... ʤʦʣʝʢʫʣʳ ʦʯʝʥʴ ʙʳʩʪʨʳʝ 

4) ... ʤʦʣʝʢʫʣ ʦʯʝʥʴ ʤʥʦʛʦ 
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5) ... ʷ ʝʛʦ ʚʠʜʝʣ! 

6) ... ʫ ʥʝʛʦ ʥʝʪ ʪʦʯʢʠ ʦʧʦʨʳ 

7) ... ʦʪʢʫʜʘ ʦʥ ʚʦʟʴʤʝʪ ʵʥʝʨʛʠʶ ʜʣʷ ʩʦʚʝʨʰʝʥʠʷ ʪʘʢʦʡ ʨʘʙʦʪʳ? 

8) ... ʙʝʩʧʦʨʷʜʦʢ ʥʝʣʴʟʷ ʥʘʨʫʰʠʪʴ ʥʠʢʦʛʜʘ 

8. ʅʘʟʦʚʠʪʝ ʝʜʠʥʩʪʚʝʥʥʳʡ (ʩʨʝʜʠ ʧʝʨʝʯʠʩʣʝʥʥʳʭ) ʨʝʘʣʴʥʦ ʩʫʱʝʩʪʚʫʶʱʠʡ ʚ 

ʥʘʥʦʤʠʨʝ ʪʠʧ ʦʙʲʝʢʪʦʚ. 

1) ʥʘʥʦʨʦʙʦʪʳ 

2) ʷʥʫʩʳ 

3) ʩʫʧʝʨʧʘʨʘʤʘʛʥʠʪʥʳʝ ʤʦʥʦʧʦʣʠ 

4) ʩʫʧʨʘʤʦʣʝʢʫʣʷʨʥʳʡ ʚʝʯʥʳʡ ʜʚʠʛʘʪʝʣʴ ʚʪʦʨʦʛʦ ʨʦʜʘ 

5) ʛʥʦʤʳ 

6) ʝʜʠʥʦʨʦʛ 

7) ʬʣʦʛʠʩʪʦʥ 

8) ʩʫʧʝʨʩʪʨʫʥʳ 

9. ʂʪʦ ʧʨʝʜʣʦʞʠʣ ʪʝʨʤʠʥ "ʩʝʨʘʷ ʩʣʠʟʴ" ʜʣʷ ʚʟʙʝʩʠʚʰʠʭʩʷ ʦʨʜ ʥʘʥʦʨʦʙʦʪʦʚ? 

1) ɾ.ʀ.ɸʣʬʝʨʦʚ 

2) ʈ.ʌʝʡʥʤʘʥ 

3) ʈ.ɹʨʝʜʙʝʨʠ 

4) ʕ.ɼʨʝʢʩʣʝʨ 

5) ɹ.ʂʣʠʥʪʦʥ 

6) ʀ.ɺ.ʄʠʯʫʨʠʥ 

7) ʵʪʦʪ ʪʝʨʤʠʥ ʥʝ ʩʫʱʝʩʪʚʫʝʪ, ʢʘʢ ʠ ʥʘʥʦʨʦʙʦʪʳ 

8) ʥʠʢʪʦ ʥʝ ʠʟʦʙʨʝʪʘʣ, ʵʪʦ ʥʘʨʦʜʥʘʷ ʤʦʣʚʘ 

9) ʵʪʦ ʪʝʨʤʠʥ IUPAC 

10. ɺ ʢʘʢʦʝ ʚʨʝʤʷ ʧʦʷʚʠʣʠʩʴ ʪʝʨʤʠʥʳ çʅʘʥʦʤʘʪʝʨʠʘʣʳè ʠ çʅʘʥʦʪʝʭʥʦʣʦʛʠʠè? 

1) ʆʥʠ ʙʳʣʠ ʝʱʝ ʩʦ ʚʨʝʤʝʥ ʘʣʭʠʤʠʢʦʚ 

2) ɺ ʩʝʨʝʜʠʥʝ XX ʚʝʢʘ 

3) ɺ ʢʦʥʮʝ XX ʚʝʢʘ 

4) ɺ ʥʘʯʘʣʝ XXI ʚʝʢʘ 

5) ʀʭ ʩʚʦʠʤʠ ʦʧʳʪʘʤʠ ʬʘʢʪʠʯʝʩʢʠ ʚʚʝʣ ʄ.ɺ.ʃʦʤʦʥʦʩʦʚ 

11. ʂʪʦ ʧʨʝʜʣʦʞʠʣ ʠʩʧʦʣʴʟʦʚʘʪʴ çʢʦʦʨʜʠʥʘʪʫ ʜʠʩʧʝʨʩʥʦʩʪʠè ʚ ʦʧʠʩʘʥʠʠ ʠ 

ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʢʦʨʨʝʣʷʮʦʥʥʳʭ ʟʘʚʠʩʠʤʦʩʪʝʡ ʤʝʞʜʫ ʩʦʩʪʘʚʦʤ, ʩʪʨʫʢʪʫʨʦʡ ʠ 

ʩʚʦʡʩʪʚʘʤʠ ʚʝʱʝʩʪʚ ʠ ʤʘʪʝʨʠʘʣʦʚ? 

1) ʘʢʘʜʝʤʠʢ ʀ.ɺ.ʊʘʥʘʥʘʝʚ 

2) ʘʢʘʜʝʤʠʢ ʇ.ɸ.ʈʝʙʠʥʜʝʨ 
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3) ʘʢʘʜʝʤʠʢ ɾ.ʀ.ɸʣʬʝʨʦʚ 

4) ʛʝʥʜʠʨʝʢʪʦʨ ʈʆʉʅɸʅʆ ɸ.ɹ.ʏʫʙʘʡʩ 

5) ʘʢʘʜʝʤʠʢ ɺ.ɸ.ʂʘʨʛʠʥ 

6) ʧʨʝʟʠʜʝʥʪ ʈʌ ɼ.ɸ.ʄʝʜʚʝʜʝʚ 

7) ʕʨʠʢ ɼʨʝʢʩʣʝʨ 

8) ʈʠʯʘʨʜ ʌʝʡʥʤʘʥ 

9) ʄʠʭʘʡʣʦ ʃʦʤʦʥʦʩʦʚ 
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ɺʠʢʪʦʨʠʥʘ ʦʯʥʦʛʦ ʪʫʨʘ ʀʥʪʝʨʥʝʪ-ʦʣʠʤʧʠʘʜʳ (2009) 

1. ʂʪʦ ʠʟ ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʥʠʞʝ ʫʯʝʥʳʭ ʚʧʝʨʚʳʝ ʧʨʝʜʣʦʞʠʣ ʤʝʪʦʜ ʘʪʦʤʥʦ-ʩʣʦʝʚʦʛʦ 

ʦʩʘʞʜʝʥʠʷ? 

1) ʈ.ʌʝʡʥʤʘʥ 

2) ʕ.ɼʨʝʢʩʣʝʨ 

3) ʖ.ɼ.ʊʨʝʪʴʷʢʦʚ 

4) ɺ.ɹ.ɸʣʝʩʢʦʚʩʢʠʡ 

5) ʇ.ɸ.ʈʝʙʠʥʜʝʨ 

6) ɾ.ʀ.ɸʣʬʝʨʦʚ 

2. ʂʘʢʦʡ ʠʟ ʟʘʢʦʥʦʚ (ʧʨʘʚʠʣ) ʦʧʠʩʳʚʘʝʪ, ʢʘʢ ʩʯʠʪʘʝʪʩʷ, ʤʝʭʘʥʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ 

ʥʘʥʦʢʨʠʩʪʘʣʣʠʯʝʩʢʠʭ ʤʘʪʝʨʠʘʣʦʚ? 

1) ʍʦʣʣʘ 

2) ʍʦʣʣʘ-ʇʝʪʯʘ 

3) ʄʫʨʘ 

4) ʉʪʝʥʜʘʣʷ 

5) ɼʘʥʢʦʚʘ-ʂʦʥʦʙʝʝʚʩʢʦʛʦ 

6) ɻʠʙʙʩʘ-ɺʫʣʴʬʘ 

3. ɼʣʷ ʢʘʢʠʭ ʠʟʜʝʣʠʡ ʙʝʩʧʦʣʝʟʝʥ çʵʬʬʝʢʪ ʣʦʪʦʩʘè? 

1) ʟʦʥʪʠʢ 

2) ʚʝʪʨʦʚʦʝ ʩʪʝʢʣʦ ʘʚʪʦʤʦʙʠʣʷ 

3) ʢʘʪʦʜʥʳʡ ʤʘʪʝʨʠʘʣ 

4) ʘʥʪʠʢʦʨʨʦʟʠʦʥʥʦʝ ʧʦʢʨʳʪʠʝ 

5) ʘʥʪʠʧʨʠʛʘʨʥʦʝ ʧʦʢʨʳʪʠʝ 

6) ʩʦʣʥʮʝʟʘʱʠʪʥʳʝ ʦʯʢʠ 

4. ʂʘʢʦʡ ʠʟ ʤʘʪʝʨʠʘʣʦʚ ʜʦʣʞʝʥ ʠʤʝʪʴ ʥʘʠʙʦʣʴʰʫʶ ʫʜʝʣʴʥʫʶ (ʤ
2
/ʛ) ʧʣʦʱʘʜʴ 

ʧʦʚʝʨʭʥʦʩʪʠ? 

1) ʢʩʝʨʦʛʝʣʴ 

2) ʘʵʨʦʛʝʣʴ 

3) ʛʝʣʴ 

4) ʢʝʨʘʤʠʢʘ 

5) ʪʦʥʢʘʷ ʧʣʝʥʢʘ 

6) ʤʠʢʨʦʧʦʨʠʩʪʘʷ ʧʣʝʥʢʘ 

5. ɿʘ ʩʯʝʪ ʯʝʛʦ, ʩʢʦʨʝʝ ʚʩʝʛʦ, ʙʫʜʝʪ ʧʨʦʠʩʭʦʜʠʪʴ ʧʣʘʩʪʠʯʝʩʢʘʷ ʜʝʬʦʨʤʘʮʠʷ 

ʥʘʥʦʢʨʠʩʪʘʣʣʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ? 

1) ʟʝʨʥʦʛʨʘʥʠʯʥʦʝ ʧʨʦʩʢʘʣʴʟʳʚʘʥʠʝ 
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2) ʩʢʦʣʴʞʝʥʠʷ ʜʠʩʣʦʢʘʮʠʠ ʌʨʘʥʢʘ 

3) ʧʝʨʝʤʝʱʝʥʠʷ ʜʠʩʣʦʢʘʮʠʦʥʥʳʭ ʩʪʝʥʦʢ 

4) ʧʝʨʝʧʦʣʟʘʥʠʷ ʜʠʩʣʦʢʘʮʠʦʥʥʳʭ ʧʝʪʝʣʴ 

5) ʧʦʧʝʨʝʯʥʦʛʦ ʩʢʦʣʴʞʝʥʠʷ ʚʠʥʪʦʚʳʭ ʜʠʩʣʦʢʘʮʠʡ 

6) ʠʟʤʝʥʝʥʠʷ ʢʦʥʮʝʥʪʨʘʮʠʠ ʧʣʦʩʢʦʩʪʝʡ ʢʨʠʩʪʘʣʣʦʛʨʘʬʠʯʝʩʢʦʛʦ ʩʜʚʠʛʘ 

6. ʉʯʠʪʘʝʪʩʷ, ʯʪʦ ʚʚʝʜʝʥʠʝ 0.1 ʤʘʩʩ.% ʫʛʣʝʨʦʜʥʳʭ ʥʘʥʦʪʨʫʙʦʢ ʚ ʮʝʤʝʥʪ ʤʦʞʝʪ 

ʫʣʫʯʰʠʪʴ ʝʛʦ ʧʨʦʯʥʦʩʪʴ. ʋʢʘʞʠʪʝ ʧʨʠʯʠʥʫ ʪʘʢʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ. 

1) ʢʦʥʮʝʥʪʨʠʨʦʚʘʥʠʝ ʥʘʥʦʪʨʫʙʦʢ ʥʘ ʛʨʘʥʠʮʘʭ ʨʘʟʜʝʣʘ ʟʝʨʝʥ 

2) ʘʨʤʠʨʦʚʘʥʠʝ ʤʘʪʝʨʠʘʣʘ ʥʘʥʦʪʨʫʙʢʘʤʠ 

3) ʚʣʠʷʥʠʝ ʥʘ ʟʘʨʦʜʳʰʝʦʙʨʘʟʦʚʘʥʠʝ ʬʘʟ 

4) ʫʣʫʯʰʝʥʠʝ ʤʘʢʨʦʜʠʬʬʫʟʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʟʘ ʩʯʝʪ ʢʘʧʠʣʣʷʨʥʦʛʦ ʵʬʬʝʢʪʘ 

5) ʩʦʨʙʮʠʷ ʠʟʣʠʰʢʘ ʚʦʜʳ ʚʥʫʪʨʠ ʆʋʅʊ 

7. ʄʝʭʘʥʦʘʢʪʠʚʘʮʠʷ ʧʨʠ ʠʥʪʝʥʩʠʚʥʦʤ ʤʝʭʘʥʠʯʝʩʢʦʤ ʧʦʤʦʣʝ ʥʝ ʩʚʷʟʘʥʘ ʥʘʧʨʷʤʫʶ ʩ... 

1) ʫʚʝʣʠʯʝʥʠʝʤ ʢʦʥʮʝʥʪʨʘʮʠʠ ʜʠʩʣʦʢʘʮʠʡ 

2) ʫʚʝʣʠʯʝʥʠʝʤ ʢʦʥʮʝʥʪʨʘʮʠʠ ʪʦʯʝʯʥʳʭ ʜʝʬʝʢʪʦʚ 

3) ʘʤʦʨʬʠʟʘʮʠʝʡ ʚʝʱʝʩʪʚʘ 

4) ʫʤʝʥʴʰʝʥʠʝʤ ʩʨʝʜʥʝʛʦ ʨʘʟʤʝʨʘ ʯʘʩʪʠʮ 

5) ʫʚʝʣʠʯʝʥʠʝʤ ʢʦʥʮʝʥʪʨʘʮʠʠ ʤʠʢʨʦʪʨʝʱʠʥ 

6) ʫʚʝʣʠʯʝʥʠʝʤ ʢʦʥʮʝʥʪʨʘʮʠʠ ʤʠʢʨʦʚʢʣʶʯʝʥʠʡ 

8. ʂʘʢʘʷ ʠʟ ʫʢʘʟʘʥʥʳʭ ʥʠʞʝ ʤʝʪʦʜʠʢ ʥʝ ʧʦʟʚʦʣʷʝʪ ʵʬʬʝʢʪʠʚʥʦ ʧʦʣʫʯʘʪʴ ʧʣʘʥʘʨʥʳʝ 

ʥʘʥʦʩʪʨʫʢʪʫʨʳ? 

1) FIB-ʣʠʪʦʛʨʘʬʠʷ 

2) ʀʂ-ʣʠʪʦʛʨʘʬʠʷ 

3) ʉɿʄ-ʣʠʪʦʛʨʘʬʠʷ 

4) ʢʦʥʪʘʢʪʥʘʷ ʤʠʢʨʦʧʝʯʘʪʴ 

5) ʤʠʢʨʦʩʬʝʨʥʘʷ ʣʠʪʦʛʨʘʬʠʷ 

6) ʨʘʩʩʣʘʠʚʘʥʠʝ ʙʣʦʢʩʦʧʦʣʠʤʝʨʦʚ 

9. ʊʨʝʫʛʦʣʴʥʳʝ ʷʤʢʠ ʘʥʠʟʦʪʨʦʧʥʦʛʦ ʪʨʘʚʣʝʥʠʷ ʢʨʝʤʥʠʷ ʦʟʥʘʯʘʶʪ, ʯʪʦ ʵʪʦ 

ʧʣʦʩʢʦʩʪʴ... 

1) 111 

2) 110 

3) 100 

4) 030 

5) 600 

6) 123 
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10. ʂʘʢʦʡ ʠʟ ʧʘʨʘʤʝʪʨʦʚ ʷʚʣʷʝʪʩʷ ʥʘʠʤʝʥʝʝ ʚʘʞʥʳʤ ʧʨʠ ʩʦʟʜʘʥʠʠ ʧʦʣʝʚʦʛʦ 

ʪʨʘʥʟʠʩʪʦʨʘ ʥʘ ʦʩʥʦʚʝ ʫʛʣʝʨʦʜʥʳʭ ʥʘʥʦʪʨʫʙʦʢ? 

1) ʪʦʣʱʠʥʘ ʜʠʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʩʣʦʷ 

2) ʭʠʨʘʣʴʥʦʩʪʴ ʥʘʥʦʪʨʫʙʢʠ 

3) ʪʠʧ ʧʨʦʚʦʜʠʤʦʩʪʠ ʧʦʣʫʧʨʦʚʦʜʥʠʢʘ 

4) ʪʦʣʱʠʥʘ ʩʣʦʷ ʧʨʦʚʦʜʥʠʢʘ 

5) ʜʣʠʥʘ ʫʛʣʝʨʦʜʥʦʡ ʥʘʥʦʪʨʫʙʢʠ 

11. ʂʘʢʦʡ ʠʟ ʧʘʨʘʤʝʪʨʦʚ ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʚʘʞʥʳʤ ʧʨʠ ʩʦʟʜʘʥʠʠ ʜʠʦʜʘ (ʪʠʧʘ 

ʐʦʪʪʢʠ) ʥʘ ʦʩʥʦʚʝ ʦʜʠʥʦʯʥʦʡ ʥʘʥʦʪʨʫʙʢʠ? 

1) ʚʝʣʠʯʠʥʘ ʜʝʬʦʨʤʘʮʠʠ / ʠʟʛʠʙʘ / ʩʢʨʫʪʢʠ ʨʘʟʥʳʭ ʯʘʩʪʝʡ ʦʜʥʦʩʪʝʥʥʦʡ 

ʥʘʥʦʪʨʫʙʢʠ 

2) ʜʠʘʤʝʪʨ ʚʩʝʡ ʥʘʥʦʪʨʫʙʢʠ 

3) ʣʝʛʠʨʦʚʘʥʠʝ ʚʩʝʡ ʥʘʥʦʪʨʫʙʢʠ 

4) ʥʘʣʠʯʠʝ ʬʫʥʢʮʠʦʥʘʣʴʥʳʡ ʛʨʫʧʧ ʥʘ ʚʩʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʋʅʊ 

5) ʤʥʦʛʦʩʣʦʡʥʦʩʪʴ ʥʘʥʦʪʨʫʙʢʠ 

12. ʂʦʛʜʘ ʚʧʝʨʚʳʝ ʧʦʷʚʠʣʠʩʴ ʩʪʘʪʴʠ ʦ ʧʦʣʫʯʝʥʠʠ ʫʛʣʝʨʦʜʥʳʭ ʥʘʥʦʪʨʫʙʦʢ? 

1) 1952 

2) 1959 

3) 1986 

4) 1991 

5) 1996 

6) 2003 

13. ʉʧʠʥʦʚʦʡ ʚʝʥʪʠʣʴ ʜʣʷ ʩʧʠʥʪʨʦʥʠʢʠ ʪʨʝʙʫʝʪ ʥʘʣʠʯʠʷ... 

1) ʩʚʝʨʭʧʨʦʚʦʜʥʠʢʘ 

2) ʩʫʧʝʨʠʦʥʥʦʛʦ ʧʨʦʚʦʜʥʠʢʘ 

3) ʬʝʨʨʦʤʘʛʥʝʪʠʢʘ 

4) ʬʝʨʨʦʵʣʝʢʪʨʠʢʘ 

5) ʬʝʨʨʦʵʣʣʘʩʪʠʢʘ 

6) ʩʠʩʪʝʤʳ ʢʫʙʠʪʦʚ 

14. ʂʘʢʦʡ ʠʟ ʰʘʙʣʦʥʦʚ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥ ʜʣʷ ʢʘʣʠʙʨʦʚʢʠ 

ʉɿʄ? 

1) ʧʣʝʥʢʘ ʤʝʟʦʧʦʨʠʩʪʦʛʦ ʜʠʦʢʩʠʜʘ ʢʨʝʤʥʠʷ 

2) ʧʣʝʥʢʘ ʘʥʦʜʠʨʦʚʘʥʥʦʛʦ ʘʣʶʤʠʥʠʷ 

3) ʧʣʝʥʢʘ OLED 

4) ʧʣʝʥʢʘ ʜʣʷ ʤʘʛʥʠʪʦʬʦʥʥʦʡ ʟʘʧʠʩʠ 
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5) DVD ï ʜʠʩʢ ʩ ʧʠʪʘʤʠ, ʢʦʜʠʨʫʶʱʠʤʠ ʟʘʧʠʩʴ ʠʥʬʦʨʤʘʮʠʠ 

6) ʫʧʦʨʷʜʦʯʝʥʥʘʷ ʧʣʝʥʢʘ ʙʘʢʪʝʨʠʦʨʦʜʦʧʩʠʥʘ 

15. ʂʘʢʠʝ ʠʟ ʧʨʠʚʝʜʝʥʥʳʭ ʥʠʞʝ ʤʝʪʘʣʣʦʚ ʠʩʧʦʣʴʟʫʶʪ ʚ ʵʣʝʢʪʨʦʢʘʪʘʣʠʪʠʯʝʩʢʦʤ ʩʣʦʝ 

ʪʦʧʣʠʚʥʳʭ ʵʣʝʤʝʥʪʦʚ? 

1) ʟʦʣʦʪʦ 

2) ʦʩʤʠʡ 

3) ʧʘʣʣʘʜʠʡ 

4) ʧʣʘʪʠʥʘ 

5) ʩʝʨʝʙʨʦ 

6) ʤʝʜʴ 

16. ʄʘʢʩʠʤʘʣʴʥʘʷ ʧʦʣʝʟʥʘʷ ʨʘʙʦʪʘ, ʩʦʚʝʨʰʝʥʥʘʷ ʩʠʩʪʝʤʦʡ ʥʘʜ ʚʥʝʰʥʠʤʠ ʪʝʣʘʤʠ, 

ʨʘʚʥʘ... 

1) ʫʤʝʥʴʰʝʥʠʶ ʚʥʫʪʨʝʥʥʝʡ ʵʥʝʨʛʠʠ ʩʠʩʪʝʤʳ, ʢʦʤʧʝʥʩʠʨʦʚʘʥʥʦʤʫ 

ʫʚʝʣʠʯʝʥʠʝʤ ʵʥʪʨʦʧʠʠ 

2) ʫʤʝʥʴʰʝʥʠʶ ʵʥʝʨʛʠʠ ɻʠʙʙʩʘ ʩʠʩʪʝʤʳ 

3) ʠʟʤʝʥʝʥʠʶ ʭʠʤʠʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʩʠʩʪʝʤʳ 

4) ʫʚʝʣʠʯʝʥʠʶ ʵʥʪʘʣʴʧʠʠ ʩʠʩʪʝʤʳ 

5) ʫʚʝʣʠʯʝʥʠʶ ʵʥʪʨʦʧʠʠ ʩʠʩʪʝʤʳ 

17. ʇʨʠ ʫʤʝʥʴʰʝʥʠʠ ʨʘʟʤʝʨʘ ʯʘʩʪʠʮ ʬʘʟʳ ʘʣʤʘʟʘ ʥʠʞʝ 5 ʥʤ ʧʨʠ ʢʦʤʥʘʪʥʦʡ 

ʪʝʤʧʝʨʘʪʫʨʝ... 

1) ʩʠʥʛʦʥʠʷ ʨʝʰʝʪʢʠ ʦʩʪʘʝʪʩʷ ʧʨʝʞʥʝʡ (ʢʫʙʠʯʝʩʢʦʡ) 

2) ʩʠʥʛʦʥʠʷ ʨʝʰʝʪʢʠ ʠʟʤʝʥʷʝʪʩʷ (ʩʪʘʥʦʚʠʪʩʷ ʛʝʢʩʘʛʦʥʘʣʴʥʦʡ) 

3) ʬʦʨʤʠʨʫʶʪʩʷ ʥʘʥʦʢʣʘʩʪʝʨʳ, ʢʦʪʦʨʳʝ ʥʝ ʤʦʛʫʪ ʙʳʪʴ çʫʣʦʞʝʥʳè ʚ ʧʣʦʪʥʫʶ 

ʪʨʝʭʤʝʨʥʫʶ ʩʪʨʫʢʪʫʨʫ 

4) ʬʦʨʤʠʨʫʶʪʩʷ ʧʩʝʚʜʦʞʠʜʢʠʝ ʢʣʘʩʪʝʨʳ ʩ ʭʘʦʪʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʦʡ 

5) ʬʦʨʤʠʨʫʶʪʩʷ ʢʫʙʠʯʝʩʢʠʝ ʥʘʥʦʯʘʩʪʠʮʳ ʩ ʫʩʝʯʝʥʥʳʤʠ ʫʛʣʘʤʠ (ʢʦʤʙʠʥʘʮʠʷ 

ʢʫʙʘ ʠ ʦʢʪʘʵʜʨʘ) ʩ ʧʦʚʳʰʝʥʥʦʡ ʢʦʥʮʝʥʪʨʘʮʠʝʡ ʪʦʯʝʯʥʳʭ ʜʝʬʝʢʪʦʚ 

18. ʂʘʢʦʡ ʠʟ ʫʢʘʟʘʥʥʳʭ ʥʠʞʝ ʤʘʪʝʨʠʘʣʦʚ ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʪʝʨʤʦʜʠʥʘʤʠʯʝʩʢʠ 

ʩʪʘʙʠʣʴʥʳʤ ʧʨʠ ʥʦʨʤʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ? 

1) ʛʨʘʬʠʪ 

2) ʘʣʤʘʟ 

3) ʬʫʣʣʝʨʝʥ 

4) ʫʛʣʝʨʦʜʥʳʝ ʥʘʥʦʪʨʫʙʢʠ 

5) ʥʘʥʦʘʣʤʘʟ ʜʝʪʦʥʘʮʠʦʥʥʦʛʦ ʩʠʥʪʝʟʘ 

6) ʢʘʨʙʠʥ 
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19. ʂʘʢʦʝ ʠʟ ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʥʠʞʝ ʚʝʱʝʩʪʚ ʤʦʞʝʪ ʧʦʟʚʦʣʠʪʴ ʩʬʦʨʤʠʨʦʚʘʪʴ 

ʩʘʤʦʩʦʙʠʨʘʶʱʠʝʩʷ ʤʦʥʦʩʣʦʠ ʥʘ ʟʦʣʦʪʦʡ ʧʦʜʣʦʞʢʝ? 

1) ʜʣʠʥʥʦʮʝʧʦʯʝʯʥʳʝ ʛʘʣʦʛʝʥʠʜʳ 

2) ʦʣʝʠʥʦʚʘʷ ʢʠʩʣʦʪʘ 

3) ʜʣʠʥʥʦʮʝʧʦʯʝʯʥʳʝ ʪʠʦʣʳ 

4) ʎʊɸɹ (ʮʝʪʠʣʪʨʠʤʝʪʠʣʘʤʤʦʥʠʷ ʙʨʦʤʠʜ) 

5) ʜʦʜʝʮʠʣʩʫʣʴʬʘʪ ʥʘʪʨʠʷ 

6) ʧʦʣʠʚʠʥʠʣʦʚʳʡ ʩʧʠʨʪ 

20. ʏʝʤ ʤʦʞʝʪ ʙʳʪʴ ʦʙʫʩʣʦʚʣʝʥʘ ʩʪʨʫʢʪʫʨʥʘʷ ʩʝʣʝʢʪʠʚʥʦʩʪʴ ʮʝʦʣʠʪʥʳʭ ʢʘʪʘʣʠʟʘʪʦʨʦʚ 

ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʥʝʨʘʟʚʝʪʚʣʝʥʥʳʤ / ʨʘʟʚʝʪʚʣʝʥʥʳʤ ʘʣʢʘʥʘʤ ʧʨʠ ʛʠʜʨʦʢʨʝʢʠʥʛʝ? 

1) ʩʠʣʦʡ ʣʴʶʠʩʦʚʩʢʠʭ ʮʝʥʪʨʦʚ 

2) ʩʠʣʦʡ ʙʨʝʥʩʪʝʜʦʚʩʢʠʭ ʮʝʥʪʨʦʚ 

3) ʤʠʢʨʦʩʪʨʫʢʪʫʨʦʡ 

4) ʩʪʨʫʢʪʫʨʥʳʤʠ ʧʦʣʦʩʪʷʤʠ 

5) ʛʠʜʨʦʬʠʣʴʥʦʩʪʴʶ ʧʦʚʝʨʭʥʦʩʪʠ 

6) ʜʠʩʧʝʨʩʥʦʩʪʴʶ ʯʘʩʪʠʮ 

21. ʂʨʠʪʠʯʝʩʢʠʡ ʨʘʜʠʫʩ ʟʘʨʦʜʳʰʘ ʦʟʥʘʯʘʝʪ, ʯʪʦ ... 

1) ʦʥ ʥʝ ʤʦʞʝʪ ʨʘʩʪʚʦʨʠʪʴʩʷ 

2) ʦʥ ʩʘʤʦʧʨʦʠʟʚʦʣʴʥʦ ʨʘʩʪʝʪ 

3) ʜʘʣʴʥʝʡʰʝʝ ʫʚʝʣʠʯʝʥʠʝ ʨʘʟʤʝʨʘ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʫʤʝʥʴʰʝʥʠʝʤ ʵʥʝʨʛʠʠ 

ɻʠʙʙʩʘ  

4) ʥʘʯʠʥʘʝʪʩʷ ʬʦʨʤʠʨʦʚʘʥʠʝ ʛʨʘʥʝʡ-ʬʘʩʝʪʦʢ 

5) ʦʥ ʩʥʠʤʘʝʪ ʚʦʢʨʫʛ ʩʝʙʷ ʧʝʨʝʩʳʱʝʥʠʝ ʚ ʧʠʪʘʶʱʝʡ ʩʨʝʜʝ 

6) ʦʥ ʠʟʤʝʥʷʝʪ ʢʚʘʟʠʞʠʜʢʫʶ ʩʪʨʫʢʪʫʨʫ ʥʘ ʥʘʥʦʢʨʠʩʪʘʣʣʠʯʝʩʢʫʶ 

22. ʏʪʦ ʥʘʠʤʝʥʝʝ ʟʥʘʯʠʪʝʣʴʥʦ ʚʣʠʷʝʪ ʥʘ ʟʘʨʦʜʳʰʝʦʙʨʘʟʦʚʘʥʠʝ ʚ ʪʚʝʨʜʦʡ ʬʘʟʝ? 

1) ʟʘʤʝʜʣʝʥʥʦʩʪʴ ʜʠʬʬʫʟʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ 

2) ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʫʧʨʫʛʠʭ ʥʘʧʨʷʞʝʥʠʡ ʧʨʠ ʧʦʷʚʣʝʥʠʠ ʥʦʚʦʡ ʬʘʟʳ 

3) ʠʟʤʝʥʝʥʠʝ ʫʨʦʚʥʝʡ ʌʝʨʤʠ ʬʘʟ 

4) ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʘʩʩʦʮʠʘʪʦʚ ʪʦʯʝʯʥʳʭ ʜʝʬʝʢʪʦʚ 

23. ʂʘʢʦʡ ʠʟ ʤʝʪʦʜʦʚ ʣʫʯʰʝ ʚʩʝʛʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʤʦʥʦʩʣʦʝʚ 

ʙʘʢʪʝʨʠʦʨʦʜʦʧʩʠʥʘ? 

1) ʩʘʤʦʩʦʙʠʨʘʶʱʠʝʩʷ ʤʦʥʦʩʣʦʠ 

2) ʛʨʘʬʦʵʧʠʪʘʢʩʠʷ 

3) ʤʝʪʦʜ ʃʵʥʛʤʶʨʘ-ɹʣʦʜʞʝʪʪ 

4) ʢʨʠʩʪʘʣʣʠʟʘʮʠʷ ʙʝʣʢʘ ʠʟ ʨʘʩʪʚʦʨʘ ʚʳʩʘʣʠʚʘʥʠʝʤ 
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5) ʭʠʤʠʯʝʩʢʦʝ ʦʩʘʞʜʝʥʠʝ ʠʟ ʛʘʟʦʚʦʡ ʬʘʟʳ 

6) ʜʠʘʣʠʟ 

24. ʊʝʨʤ ʥʦʨʤʘʣʴʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʤʦʣʝʢʫʣʳ ʢʠʩʣʦʨʦʜʘ ʦʙʦʟʥʘʯʘʝʪʩʷ ʩʠʤʚʦʣʦʤ 

1) S 

2) T 

3) P 

4) F 

5) I 

25. ʉʭʝʤʘ ʈʘʩʩʝʣʘ-ʉʘʫʥʜʝʨʩʘ ʫʯʠʪʳʚʘʝʪ ʚ ʩʚʦʝʡ ʦʩʥʦʚʝ... 

1) ʩʧʠʥ-ʦʨʙʠʪʘʣʴʥʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ 

2) ʩʧʠʥ-ʩʧʠʥʦʚʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ 

3) ʧʨʘʚʠʣʦ ʍʫʥʜʘ 

4) ʦʨʙʠʪʘʣʴ-ʦʨʙʠʪʘʣʴʥʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ 

5) ʵʬʬʝʢʪ ʗʥʘ-ʊʝʣʣʝʨʘ 

26. ʂ ʙʝʟʳʟʣʫʯʘʪʝʣʴʥʳʤ ʧʝʨʝʭʦʜʘʤ ʚ ʤʦʣʝʢʫʣʘʭ ʦʪʥʦʩʠʪʩʷ... 

1) ʚʥʫʪʨʝʥʥʷʷ ʢʦʥʚʝʨʩʠʷ 

2) ʬʦʩʬʦʨʝʩʮʝʥʮʠʷ 

3) ʣʶʤʠʥʝʩʮʝʥʮʠʷ 

4) ʢʦʤʙʠʥʘʮʠʦʥʥʦʝ ʨʘʩʩʝʷʥʠʝ 

5) ʬʣʶʦʨʝʩʮʝʥʮʠʷ 

6) ʵʣʝʢʪʨʦʥʥʳʝ ʧʝʨʝʭʦʜʳ 

27. ʂʘʢʠʝ ʠʟ ʫʢʘʟʘʥʥʳʭ ʥʠʞʝ ʵʣʝʤʝʥʪʦʚ ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʩʦʟʜʘʥʠʷ OLED? 

1) Tb
3+

 

2) Na
+
 

3) Cs
+
 

4) Ca
2+

 

5) MnO
4-

 

6) ʉʦ3+
 

28. ʅʘʥʦʬʣʫʢʪʫʘʮʠʠ ʩʦʩʪʘʚʘ ʚ ʥʝʦʜʠʤ-ʙʘʨʠʝʚʳʭ ʢʫʧʨʘʪʘʭ ʷʚʣʷʶʪʩʷ... 

1) ʮʝʥʪʨʘʤʠ ʧʠʥʥʠʥʛʘ 

2) ʩʪʦʧʦʨʘʤʠ ʜʠʩʣʦʢʘʮʠʡ 

3) ʵʣʝʤʝʥʪʘʤʠ ʜʠʩʧʝʨʩʠʦʥʥʦʛʦ ʫʧʨʦʯʥʝʥʠʷ 

4) F-ʮʝʥʪʨʘʤʠ 

5) ʤʘʛʥʠʪʥʳʤʠ ʮʝʥʪʨʘʤʠ 

29. ɼʣʷ ʨʘʙʦʪʳ ʤʦʣʝʢʫʣʷʨʥʳʭ ʤʦʪʦʨʦʚ ʠʩʧʦʣʴʟʫʝʪʩʷ... 
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1) ɸʊʌ 

2) ʛʣʶʢʦʟʘ 

3) ʩʦʣʷʥʘʷ ʢʠʩʣʦʪʘ 

4) ʘʩʢʦʨʙʠʥʦʚʘʷ ʢʠʩʣʦʪʘ 

5) ʈʅʂ 

6) ʵʪʘʥʦʣ 

30. ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʧʦʨʠʩʪʦʛʦ ʢʨʝʤʥʠʷ ʠʩʧʦʣʴʟʫʝʪʩʷ... 

1) ʱʘʚʝʣʝʚʘʷ ʢʠʩʣʦʪʘ 

2) ʭʣʦʨʠʩʪʦʚʦʜʦʨʦʜʥʘʷ ʢʠʩʣʦʪʘ 

3) ʧʣʘʚʠʢʦʚʘʷ ʢʠʩʣʦʪʘ 

4) ʷʥʪʘʨʥʘʷ ʢʠʩʣʦʪʘ 

5) ʮʘʨʩʢʘʷ ʚʦʜʢʘ 

6) ʧʝʨʝʢʠʩʴ ʚʦʜʦʨʦʜʘ 

31. ʆʧʪʠʯʝʩʢʦʝ ʩʚʝʨʭʨʘʟʨʝʰʝʥʠʝ ʉʆʄɹʇ ʩʚʷʟʘʥʦ ʩ ... 

1) ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʫʣʴʪʨʘʬʠʦʣʝʪʦʚʦʛʦ ʠʩʪʦʯʥʠʢʘ ʦʩʚʝʱʝʥʠʷ 

2) ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʘʩʬʝʨʠʯʝʩʢʦʡ ʦʧʪʠʢʠ 

3) ʧʨʠʤʝʥʝʥʠʝʤ ʦʪʚʝʨʩʪʠʷ ʨʘʟʤʝʨʦʤ ʤʥʦʛʦ ʤʝʥʴʰʠʤ, ʯʝʤ ʜʣʠʥʘ ʚʦʣʥʳ, ʚ 

ʥʝʧʨʦʟʨʘʯʥʦʤ ʵʢʨʘʥʝ 

4) ʩʧʝʮʠʘʣʴʥʦʡ ʢʦʛʥʠʪʠʚʥʦʡ ʦʙʨʘʙʦʪʢʦʡ ʠʟʦʙʨʘʞʝʥʠʷ 

5) ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʠʛʣʳ ʉɿʄ, ʧʦʢʨʳʪʦʡ ʣʶʤʠʥʦʬʦʨʦʤ 

6) ʧʨʠʤʝʥʝʥʠʝʤ ʦʞʝ-ʠʟʣʫʯʝʥʠʷ 

32. ʄʝʪʦʜ ʛʠʛʘʥʪʩʢʦʛʦ ʢʦʤʙʠʥʘʮʠʦʥʥʦʛʦ ʨʘʩʩʝʷʥʠʷ ʩʚʷʟʘʥ ʩ ... 

1) ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʫʣʴʪʨʘʬʠʦʣʝʪʦʚʦʛʦ ʠʩʪʦʯʥʠʢʘ ʦʩʚʝʱʝʥʠʷ 

2) ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʥʘʥʦʯʘʩʪʠʮ ʟʦʣʦʪʘ ʠ ʧʣʘʟʤʦʥʥʦʛʦ ʨʝʟʦʥʘʥʩʘ 

3) ʧʨʠʤʝʥʝʥʠʝʤ ʪʦʥʢʦʛʦ ʦʧʪʦʚʦʣʦʢʥʘ 

4) ʩʧʝʮʠʘʣʴʥʦʡ ʢʦʛʥʠʪʠʚʥʦʡ ʦʙʨʘʙʦʪʢʦʡ ʠʟʦʙʨʘʞʝʥʠʷ 

5) ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʠʛʣʳ ʉɿʄ, ʧʦʢʨʳʪʦʡ ʣʶʤʠʥʦʬʦʨʦʤ 

6) ʧʨʠʤʝʥʝʥʠʝʤ ʦʞʝ-ʠʟʣʫʯʝʥʠʷ 

33. ʏʪʦ ʥʝ ʚʣʠʷʝʪ ʥʘ ʯʘʩʪʦʪʫ ʧʣʘʟʤʦʥʥʦʛʦ ʨʝʟʦʥʘʥʩʘ ʥʘʥʦʯʘʩʪʠʮ ʩʝʨʝʙʨʘ? 

1) ʘʥʠʟʦʪʨʦʧʠʷ 

2) ʨʘʟʤʝʨ 

3) ʤʦʜʠʬʠʢʘʪʦʨ ʧʦʚʝʨʭʥʦʩʪʠ 

4) ʥʘʣʠʯʠʝ ʪʦʯʝʯʥʳʭ ʜʝʬʝʢʪʦʚ ʠ F-ʮʝʥʪʨʦʚ (ʮʝʥʪʨʦʚ ʦʢʨʘʩʢʠ) 

5) ʪʝʤʧʝʨʘʪʫʨʘ 

6) ʜʘʚʣʝʥʠʝ 
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34. ʂʘʢʠʝ ʠʟ ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʥʠʞʝ çʩʦʝʜʠʥʝʥʠʡè ʠʤʝʶʪ ʥʘʠʤʝʥʝʝ ʧʨʦʯʥʳʝ ʭʠʤʠʯʝʩʢʠʝ 

ʩʚʷʟʠ (ʤʝʞʜʫ ʩʦʩʪʘʚʣʷʶʱʠʤʠ ʠʭ ʢʦʤʧʦʥʝʥʪʘʤʠ)? 

1) ʢʘʪʝʥʘʥʳ, ʨʦʪʘʢʩʘʥʳ  

2) ʩʦʝʜʠʥʝʥʠʷ ʚʥʝʜʨʝʥʠʷ ʚ ʛʨʘʬʠʪ 

3) ʢʣʘʪʨʘʪʳ ʭʣʦʨʘ 

4) ʢʨʠʧʪʘʥʜʳ 

5) ʵʣʝʢʪʨʠʜʳ 

6) ʬʫʣʣʝʨʠʜʳ 

35. ʆʂʈ ʥʝ ʤʦʛʫʪ ʦʪʜʝʣʷʪʴʩʷ ʜʨʫʛ ʦʪ ʜʨʫʛʘ... 

1) ʜʠʩʣʦʢʘʮʠʦʥʥʳʤʠ ʩʪʝʥʢʘʤʠ 

2) ʚʩrʦʢʦʫʛʣʦʚʳʤʠ ʛʨʘʥʠʮʘʤʠ 

3) ʜʚʦʡʥʠʢʦʚʳʤʠ ʛʨʘʥʠʮʘʤʠ 

4) ʪʦʯʝʯʥʳʤʠ ʜʝʬʝʢʪʘʤʠ 

5) ʩʧʝʮʠʘʣʴʥʳʤʠ ʛʨʘʥʠʮʘʤʠ 

36. çʉʘʤʦʩʙʦʨʢʘè ʢʚʘʥʪʦʚʳʭ ʪʦʯʝʢ ʥʘ ʧʦʜʣʦʞʢʝ ʧʨʠ ʦʩʘʞʜʝʥʠʠ ʠʟ ʛʘʟʦʚʦʡ ʬʘʟʳ 

ʚʳʟʚʘʥʘ... 

1) ʬʣʫʢʪʫʘʮʠʷʤʠ (ʤʦʜʫʣʷʮʠʝʡ) ʩʦʩʪʘʚʘ ʧʠʪʘʶʱʝʡ ʩʨʝʜʳ 

2) ʭʠʤʠʯʝʩʢʠʤ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝʤ ʢʚʘʥʪʦʚʳʭ ʪʦʯʝʢ ʩ ʧʦʜʣʦʞʢʦʡ 

3) ʵʧʠʪʘʢʩʠʘʣʴʥʳʤ ʨʦʩʪʦʤ ʧʣʝʥʦʢ 

4) ʨʘʩʩʦʛʣʘʩʦʚʘʥʠʝʤ ʧʘʨʘʤʝʪʨʦʚ ʨʝʰʝʪʦʢ ʧʣʝʥʢʠ ʠ ʧʦʜʣʦʞʢʠ 

5) ʦʩʘʞʜʝʥʠʝʤ ʧʦʣʫʧʨʦʚʦʜʥʠʢʦʚʳʭ çʦʩʪʨʦʚʢʦʚè ʥʘ ʚʠʮʠʥʘʣʴʥʳʭ ʚʳʭʦʜʘʭ 

ʚʠʥʪʦʚʳʭ ʜʠʩʣʦʢʘʮʠʡ ʧʦʜʣʦʞʢʠ 

6) ʟʘʪʨʫʜʥʝʥʥʦʡ ʤʠʛʨʘʮʠʝʡ ʨʦʩʪʦʚʳʭ ʙʣʦʢʦʚ ʧʦ ʙʦʢʦʚʦʡ ʧʦʚʝʨʭʥʦʩʪʠ 

ʵʰʝʣʦʥʦʚ ʨʦʩʪʦʚʳʭ ʩʪʫʧʝʥʝʡ ʧʦʜʣʦʞʢʠ 

37. ʂʘʢʠʝ ʠʟ ʙʝʣʢʦʚ çʠʩʧʦʣʴʟʫʶʪʩʷè ʚ ʤʦʣʝʢʫʣʷʨʥʳʭ ʤʦʪʦʨʘʭ? 

1) ʢʠʥʝʟʠʥ 

2) ʙʘʢʪʝʨʠʦʨʦʜʦʧʩʠʥ 

3) ʘʣʴʙʫʤʠʥ 

4) ʤʠʦʛʣʦʙʠʥ 

5) ʢʘʟʝʠʥ 

6) ʪʨʠʧʩʠʥ 

38. ɼʝʡʩʪʚʠʝ ʦʧʪʠʯʝʩʢʦʛʦ ʧʠʥʮʝʪʘ ʦʩʥʦʚʘʥʦ ʥʘ... 

1) ʩʦʟʜʘʥʠʠ ʛʨʘʜʠʝʥʪʘ ʪʝʤʧʝʨʘʪʫʨ ʠ ʤʠʢʨʦʢʦʥʚʝʢʪʠʚʥʳʭ ʧʦʪʦʢʦʚ 

2) ʚʦʟʙʫʞʜʝʥʠʠ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʫʨʦʚʥʝʡ ʟʘʭʚʘʪʳʚʘʝʤʦʛʦ ʦʙʲʝʢʪʘ ʠʣʠ 

ʧʦʚʳʰʝʥʠʠ ʝʛʦ ʚʥʫʪʨʝʥʥʝʡ ʵʥʝʨʛʠʠ 
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3) ʣʦʢʘʣʴʥʦʤ ʠʟʤʝʥʝʥʠʠ ʧʣʦʪʥʦʩʪʠ ʩʨʝʜʳ, ʚ ʢʦʪʦʨʦʤ ʥʘʭʦʜʠʪʩʷ 

ʟʘʭʚʘʪʳʚʘʝʤʳʡ ʦʙʲʝʢʪ 

4) ʠʟʤʝʥʝʥʠʠ ʪʨʠʙʦʣʦʛʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʦʜʣʦʞʢʠ 

5) ʠʟʤʝʥʝʥʠʠ ʟʘʨʷʜʘ ʜʚʦʡʥʦʛʦ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʩʣʦʷ 

6) ʜʝʡʩʪʚʠʠ ʛʨʘʜʠʝʥʪʥʳʭ ʩʠʣ ʜʘʚʣʝʥʠʷ ʩʚʝʪʘ 

39. ʇʦʨʠʩʪʳʡ ʢʨʝʤʥʠʡ ʧʦʣʫʯʘʶʪ ʩ ʧʦʤʦʱʴʶ... 

1) ʥʘʥʦʠʥʜʝʥʪʠʨʦʚʘʥʠʷ 

2) ʵʣʝʢʪʨʦʥʥʦ-ʣʫʯʝʚʦʡ ʵʧʠʪʘʢʩʠʠ 

3) ʵʣʝʢʪʨʦʭʠʤʠʯʝʩʢʠ 

4) ʭʠʤʠʯʝʩʢʠʤ ʦʩʘʞʜʝʥʠʝʤ ʠʟ ʛʘʟʦʚʦʡ ʬʘʟʳ 

5) ʠʤʧʫʣʴʩʥʦʛʦ ʣʘʟʝʨʥʦʛʦ ʦʙʣʫʯʝʥʠʷ 

6) ʩʘʤʦʩʙʦʨʢʦʡ ʢʨʝʤʥʠʝʚʳʭ ʤʠʢʨʦʩʬʝʨ 

40. ʇʦʢʘʟʘʪʝʣʴ ʢʦʵʬʬʠʮʠʝʥʪʘ ʧʨʝʣʦʤʣʝʥʠʷ ʫ ʤʝʪʘʤʘʪʝʨʠʘʣʦʚ... 

1) ʨʘʚʝʥ ʥʫʣʶ 

2) ʧʦʣʦʞʠʪʝʣʴʥʳʡ 

3) ʦʪʨʠʮʘʪʝʣʴʥʳʡ  

4) ʝʛʦ ʥʝʣʴʟʷ ʦʧʨʝʜʝʣʠʪʴ 

5) ʤʥʠʤʳʡ 

6) ʰʠʨʦʢʦ ʚʘʨʴʠʨʫʶʱʠʡʩʷ 

41. ʅʘ ʧʝʨʠʦʜʠʯʝʩʢʠ ʤʦʜʫʣʠʨʦʚʘʥʥʳʭ ʧʦʚʝʨʭʥʦʩʪʷʭ ʤʝʪʘʣʣʠʯʝʩʢʠʭ ʧʣʝʥʦʢ ʚʦʟʤʦʞʥʦ 

ʨʝʟʦʥʘʥʩʥʦʝ ʚʦʟʙʫʞʜʝʥʠʝ ʧʦʚʝʨʭʥʦʩʪʥʳʭ... 

1) ʵʢʩʠʪʦʥʦʚ 

2) ʤʘʛʥʦʥʦʚ 

3) ʬʦʪʦʥʦʚ 

4) ʬʦʥʦʥʦʚ 

5) ʧʣʘʟʤʦʥ-ʧʦʣʷʨʠʪʦʥʦʚ 

6) ʧʦʣʷʨʦʥʦʚ 

42. ɻʘʰʝʥʠʝ ʣʶʤʠʥʝʩʮʝʥʮʠʠ ʢʚʘʥʪʦʚʳʭ ʪʦʯʝʢ ʚ ʧʨʠʩʫʪʩʪʚʠʠ ʥʘʥʦʯʘʩʪʠʮ ʟʦʣʦʪʘ ʤʦʞʝʪ 

ʧʨʦʠʩʭʦʜʠʪʴ ʟʘ ʩʯʝʪ... 

1) FRET 

2) ʩʫʣʴʬʠʜʠʨʦʚʘʥʠʷ ʧʦʚʝʨʭʥʦʩʪʠ ʟʦʣʦʪʘ ʧʨʠ ʭʠʤʠʯʝʩʢʦʤ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʩ 

ʢʚʘʥʪʦʚʳʤʠ ʪʦʯʢʘʤʠ 

3) ʧʦʛʣʦʱʝʥʠʷ ʟʦʣʦʪʦʤ ʚʩʝʛʦ ʧʘʜʘʶʱʝʛʦʪ ʥʘ ʢʚʘʥʪʦʚʫʶ ʪʦʯʢʫ ʚʦʟʙʫʞʜʘʶʱʝʛʦ 

ʠʟʣʫʯʝʥʠʷ 

4) ʧʦʛʣʦʱʝʥʠʝʤ ʟʦʣʦʪʦʤ ʚʩʝʛʦ ʠʟʣʫʯʝʥʠʷ, ʠʩʧʫʱʝʥʥʦʛʦ ʢʚʘʥʪʦʚʦʡ ʪʦʯʢʦʡ 
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5) ʚʦʩʩʪʘʥʦʚʣʝʥʠʝʤ ʤʝʪʘʣʣʠʯʝʩʢʠʭ ʢʘʪʠʦʥʦʚ ʢʚʘʥʪʦʚʦʡ ʪʦʯʢʠ ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ 

ʠʥʪʝʨʤʝʪʘʣʣʠʜʦʚ 

43. ʇʨʠ ʧʦʣʫʯʝʥʠʠ ʤʦʥʦʩʣʦʝʚ ʤʝʪʦʜʦʤ ʃʵʥʛʤʶʨʘ-ɹʣʦʜʞʝʪʪ Y-ʪʠʧ ʧʣʝʥʢʠ ʦʟʥʘʯʘʝʪ... 

1) ʛʦʣʦʚʘ ʢ ʛʦʣʦʚʝ, ʭʚʦʩʪ ʢ ʭʚʦʩʪʫ 

2) ʛʦʣʦʚʘ ʢ ʭʚʦʩʪʫ 

3) ʭʚʦʩʪ ʢ ʛʦʣʦʚʝ 

4) ʢʦʤʙʠʥʘʮʠʷ X ʠ Z ï ʪʠʧʦʚ 

5) ʣʘʪʝʨʘʣʴʥʦʝ ʫʧʦʨʷʜʦʯʝʥʠʝ ʚ ʧʣʝʥʢʝ 

6) ʧʝʨʠʦʜʠʯʝʩʢʠ ʛʦʬʨʠʨʦʚʘʥʥʳʡ ʤʦʥʦʩʣʦʡ 

44. ʇʨʠ ʧʦʣʫʯʝʥʠʠ ʤʝʪʦʜʦʤ ʃʵʥʛʤʶʨʘ-ɹʣʦʜʞʝʪʪ ʧʣʝʥʢʠ Y-ʪʠʧʘ ʜʚʫʤʝʨʥʦʝ ʜʘʚʣʝʥʠʝ 

ʩʣʝʜʫʝʪ... 

1) ʧʝʨʠʦʜʠʯʝʩʢʠ ʫʚʝʣʠʯʠʚʘʪʴ ʩʢʘʯʢʦʤ 

2) ʧʦʜʜʝʨʞʠʚʘʪʴ ʧʦʩʪʦʷʥʥʳʤ 

3) ʤʦʥʦʪʦʥʥʦ ʫʚʝʣʠʯʠʚʘʪʴ 

4) ʤʦʥʦʪʦʥʥʦ ʫʤʝʥʴʰʘʪʴ 

5) ʩʥʘʯʘʣʘ ʫʚʝʣʠʯʠʚʘʪʴ, ʘ ʧʦʪʦʤ ʫʤʝʥʴʰʘʪʴ 

6) ʚ ʩʠʣʫ ʩʧʦʩʦʙʥʦʩʪʠ ʩʠʩʪʝʤʳ ʢ ʩʘʤʦʦʨʛʘʥʠʟʘʮʠʠ ʦ ʜʘʚʣʝʥʠʠ ʤʦʞʥʦ ʥʝ 

ʟʘʙʦʪʠʪʴʩ ̫

45. ʂʘʢʦʡ ʠʟ ʧʨʠʚʝʜʝʥʥʳʭ ʥʠʞʝ ʧʨʦʮʝʩʩʦʚ ʧʨʠʚʦʜʠʪ ʢ ʩʘʤʦʧʨʦʠʟʚʦʣʴʥʦʤʫ 

(çʙʝʟʘʢʪʠʚʘʮʠʦʥʥʦʤʫè) ʬʦʨʤʠʨʦʚʘʥʠʶ ʩʤʝʩʠ ʬʘʟ? 

1) ʆʩʪʚʘʣʴʜʦʚʩʢʦʝ ʩʪʘʨʝʥʠʝ 

2) ʩʧʠʥʦʜʘʣʴʥʳʡ ʨʘʩʧʘʜ 

3) ʨʘʩʩʪʝʢʣʦʚʳʚʘʥʠʝ 

4) ʩʦʙʠʨʘʪʝʣʴʥʘʷ ʨʝʢʨʠʩʪʘʣʣʠʟʘʮʠʷ 

5) ʧʝʨʠʪʝʢʪʦʠʜʥʳʡ ʨʘʩʧʘʜ 

6) ʩʘʤʦʨʘʩʧʨʦʩʪʨʘʥʷʶʱʠʡʩʷ ʚʳʩʦʢʦʪʝʤʧʝʨʘʪʫʨʥʳʡ ʩʠʥʪʝʟ 

46. ʂʘʢʦʡ ʠʟ ʫʢʘʟʘʥʥʳʭ ʥʠʞʝ ʢʦʤʧʦʥʝʥʪʦʚ ʥʝ ʚʭʦʜʠʪ ʚ ʩʦʩʪʘʚ ʣʠʧʦʩʦʤ? 

1) ʬʦʩʬʦʣʠʧʠʜʳ 

2) ʭʦʣʝʩʪʝʨʠʥ 

3) ʣʝʮʠʪʠʥ 

4) ʧʦʣʠʵʪʠʣʝʥʛʣʠʢʦʣʴ 

5) ʜʦʬʘʤʠʥ 

47. ʂ ʦʜʥʦʡ ʠʟ ʚʘʞʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʙʘʢʪʝʨʠʦʨʦʜʦʧʩʠʥʘ ʦʪʥʦʩʠʪʩʷ... 

1) ʧʝʨʝʥʦʩ ʧʨʦʪʦʥʦʚ ʠʟ ʢʣʝʪʢʠ ʚʦ ʚʥʝʰʥʶʶ ʩʨʝʜʫ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʩʚʝʪʘ 

2) ʠʟʤʝʥʝʥʠʝ ʦʩʤʦʪʠʯʝʩʢʦʛʦ ʜʘʚʣʝʥʠʷ ʚ ʤʝʤʙʨʘʥʝ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʩʚʝʪʘ 



38 

 

3) ʛʝʥʝʨʘʮʠʷ ʧʦʪʦʢʘ ʵʣʝʢʪʨʦʥʦʚ ʯʝʨʝʟ ʤʝʤʙʨʘʥʫ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʩʚʝʪʘ 

4) ʨʘʙʦʪʘ ʚ ʢʘʯʝʩʪʚʝ çʬʦʪʦʥʥʦʛʦ ʢʦʥʚʝʨʪʝʨʘè 

5) ʧʝʨʝʤʝʱʝʥʠʝ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʩʚʝʪʘ 

48. ɺ ʢʘʢʦʡ ʦʙʣʘʩʪʠ ʧʦʛʣʦʱʘʝʪ ʙʘʢʪʝʨʠʦʨʦʜʦʧʩʠʥ (ʜʣʷ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʩʚʦʝʡ 

ʥʦʨʤʘʣʴʥʦʡ çʨʘʙʦʪʳè)? 

1) ʚ ʧʫʨʧʫʨʥʦʡ 

2) ʚ ʟʝʣʝʥʦʡ 

3) ʚ ʠʥʬʨʘʢʨʘʩʥʦʡ 

4) ʚ ʫʣʴʪʨʘʬʠʦʣʝʪʦʚʦʡ 

5) ʚʦ ʚʩʝʡ ʦʙʣʘʩʪʠ ʚʠʜʠʤʦʛʦ ʩʚʝʪʘ 

6) ʚ ʤʠʢʨʦʚʦʣʥʦʚʦʡ ʦʙʣʘʩʪʠ 

49. ʏʪʦ ʥʝ ʷʚʣʷʝʪʩʷ ʧʨʠʟʥʘʢʦʤ ʩʚʝʨʭʧʨʦʚʦʜʷʱʝʛʦ ʩʦʩʪʦʷʥʠʷ? 

1) ʵʬʬʝʢʪ ɼʞʦʟʝʬʩʦʥʘ 

2) ʦʪʩʫʪʩʪʚʠʝ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ 

3) ʜʠʘʤʘʛʥʝʪʠʟʤ 

4) ʧʠʥʥʠʥʛ 

5) ʵʬʬʝʢʪ çʛʦʨʷʯʝʡ ʪʦʯʢʠè 

6) ʥʘʣʠʯʠʝ ʢʨʠʪʠʯʝʩʢʦʡ ʪʝʤʧʝʨʘʪʫʨʳ (ʙʦʟʝ-ʢʦʥʜʝʥʩʘʮʠʷ) 

50. ʂʘʢʦʡ ʠʟ ʤʝʭʘʥʠʟʤʦʚ ʷʚʣʷʝʪʩʷ ʦʙʱʝʧʨʠʥʷʪʳʤ ʜʣʷ ʦʧʠʩʘʥʠʷ ʠʥʞʝʢʮʠʠ ʥʦʩʠʪʝʣʝʡ 

ʟʘʨʷʜʦʚ ʚ ʩʪʨʫʢʪʫʨʝ ʕʃʋ? 

1) ʵʬʬʝʢʪ ɼʞʦʟʝʬʩʦʥʘ 

2) ʵʬʬʝʢʪ ʗʥʘ-ʊʝʣʣʝʨʘ 

3) ʪʝʨʤʦʠʦʥʥʘʷ ʵʤʠʩʩʠʷ ʈʠʯʘʨʜʩʦʥʘ-ʐʦʪʪʢʠ 

4) ʙʝʟʳʟʣʫʯʘʪʝʣʴʥʳʡ ʧʝʨʝʥʦʩ ʵʥʝʨʛʠʠ 

5) ʵʬʬʝʢʪ ʩʝʥʩʠʙʠʣʠʟʘʮʠʠ 

6) ʌʝʨʩʪʝʨʦʚʩʢʠʡ ʨʝʟʦʥʘʥʩʥʳʡ ʧʝʨʝʥʦʩ ʵʥʝʨʛʠʠ 

51. ʂʘʢʠʝ ʠʟ ʫʢʘʟʘʥʥʳʭ ʥʠʞʝ ʦʙʲʝʢʪʦʚ ʥʝʣʴʟʷ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʚ ʢʘʯʝʩʪʚʝ 

ʥʘʥʦʢʦʤʧʦʟʠʪʦʚ? 

1) ʯʘʩʪʠʮʳ ʗʥʫʩʘ 

2) ʬʦʪʦʥʥʳʝ ʢʨʠʩʪʘʣʣʳ 

3) ʬʝʨʨʦʤʘʛʥʠʪʥʘʷ ʧʨʦʚʦʣʦʢʘ ʚ ʤʝʟʦʧʦʨʠʩʪʦʡ ʤʘʪʨʠʮʝ 

4) ʢʚʘʥʪʦʚʳʝ ʪʦʯʢʠ ʷʜʨʦ-ʦʙʦʣʦʯʢʘ 

5) ʛʝʪʝʨʦʩʪʨʫʢʪʫʨʳ ʜʣʷ ʛʠʛʘʥʪʩʢʦʛʦ ʤʘʛʥʝʪʦʩʦʧʨʦʪʠʚʣʝʥʠʷ 

6) ʧʦʣʫʧʨʦʚʦʜʥʠʢʦʚʳʝ ʣʘʟʝʨʳ 

52. ʂʘʢʠʝ ʠʟ ʩʠʩʪʝʤ ʥʝ ʷʚʣʷʶʪʩʷ ʢʦʣʣʦʠʜʥʦʡ ʩʠʩʪʝʤʦʡ çʛʘʟʦʚʘʷ ʬʘʟʘ - ʚʝʱʝʩʪʚʦè? 
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1) ʘʵʨʦʛʝʣʴ 

2) ʘʵʨʦʩʠʣ 

3) ʘʵʨʦʟʦʣʴ 

4) ʪʫʤʘʥ 

5) ʟʳʙʫʯʠʡ ʧʝʩʦʢ 

6) ʩʤʦʛ 

53. ʂʘʢʠʝ ʵʬʬʝʢʪʳ / ʟʘʢʦʥʳ ʥʝ ʣʝʞʘʪ ʚ ʦʩʥʦʚʝ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʪʝʨʤʦʵʣʝʢʪʨʠʢʦʚ? 

1) ɿʝʝʙʝʢʘ 

2) ʇʝʣʴʪʴʝ 

3) ʊʦʤʧʩʦʥʘ 

4) ʐʦʪʪʢʠ 

5) ʆʤʘ 

54. ʂʘʢʠʝ (ʤʘʛʥʠʪʥʳʝ) ʯʘʩʪʠʮʳ ʙʫʜʫʪ ʦʙʣʘʜʘʪʴ ʤʘʢʩʠʤʘʣʴʥʦʡ ʢʦʵʨʮʠʪʠʚʥʦʡ ʩʠʣʦʡ? 

1) ʤʦʥʦʢʨʠʩʪʘʣʣʠʯʝʩʢʠʝ 

2) ʤʦʥʦʜʦʤʝʥʥʳʝ 

3) ʩʫʧʝʨʧʘʨʘʤʘʛʥʠʪʥʳʝ 

4) ʧʦʣʠʢʨʠʩʪʘʣʣʠʯʝʩʢʠʝ 

5) ʧʦʣʠʜʦʤʝʥʥʳʝ 

6) ʧʘʨʘʤʘʛʥʠʪʥʳʝ 

55. ʂʘʢʦʡ ʩʦʩʪʘʚ ʠʤʝʶʪ ʩʪʝʥʢʠ ʧʦʨ ʘʥʦʜʠʨʦʚʘʥʥʦʛʦ ʘʣʶʤʠʥʠʷ? 

1) ʘʣʶʤʠʥʠʡ 

2) ʢʦʨʫʥʜ 

3) ʦʢʩʠʜ ʢʦʨʫʥʜʘ 

4) ʘʤʦʨʬʥʳʡ ʛʠʜʨʘʪʠʨʦʚʘʥʥʳʡ ʦʢʩʠʜ ʘʣʶʤʠʥʠʷ 

5) ʤʦʥʦʢʨʠʩʪʘʣʣʠʯʝʩʢʠʡ ʣʝʡʢʦʩʘʧʬʠʨ 

6) ʛʘʤʤʘ-ʦʢʩʠʜ ʘʣʶʤʠʥʠʷ 

56. ɺʳʙʝʨʝʪʝ ʥʘʠʙʦʣʝʝ ʧʦʜʭʦʜʷʱʠʡ ʩʧʦʩʦʙ ʥʘʧʨʘʚʣʝʥʥʦʡ ʥʝʠʥʚʘʟʠʚʥʦʡ ʜʦʩʪʘʚʢʠ 

ʢʚʘʥʪʦʚʦʡ ʪʦʯʢʠ ʠʣʠ ʜʨʫʛʦʡ ʥʘʥʦʯʘʩʪʠʮʳ ʚ ʢʣʝʪʢʫ... 

1) ʵʣʝʢʪʨʦʧʦʨʘʮʠʷ ʢʣʝʪʢʠ 

2) ʠʥʲʝʢʮʠʷ ʚ ʢʣʝʪʢʫ ʧʨʠ ʧʦʤʦʱʠ ʤʠʢʨʦʵʣʝʢʪʨʦʜʘ 

3) ʢʦʥʴʛʘʮʠʷ ʥʘʥʦʦʙʲʝʢʪʘ ʩ ʘʥʪʠʪʝʣʦʤ ʢ ʨʝʮʝʧʪʦʨʫ ʥʘ ʤʝʤʙʨʘʥʝ ʢʣʝʪʢʠ, 

ʠʥʠʮʠʠʨʫʝʱʝʤʫ ʵʥʜʦʮʠʪʦʟ 

4) ʩʤʝʰʠʚʘʥʠʝ ʥʘʥʦʦʙʲʝʢʪʦʚ ʩ ʢʣʝʪʢʘʤʠ ʜʣʷ ʧʘʩʩʠʚʥʦʡ ʜʠʬʬʫʟʠʠ ʚ 

ʮʠʪʦʧʣʘʟʤʫ 
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5) ʠʟʤʝʥʝʥʠʝ ʙʘʣʘʥʩʘ ʢʘʣʠʷ ʠ ʥʘʪʨʠʷ ʚʥʝ ʢʣʝʪʢʠ ʜʣʷ ʦʙʨʘʪʥʦʛʦ ʦʩʤʦʩʘ ʯʝʨʝʟ 

ʢʘʣʠʝʚʳʝ ʢʘʥʘʣʳ 

6) ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʇɸɺ ʜʣʷ ʫʤʝʥʴʰʝʥʠʷ ʪʦʣʱʠʥʳ ʙʠʣʠʧʠʜʥʦʡ ʤʝʤʙʨʘʥʳ 

57. ʂʘʢʦʡ ʠʟ ʈɿʕ ʥʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʨʠ ʩʦʟʜʘʥʠʠ ʣʶʤʠʥʝʩʮʝʥʪʥʳʭ ʫʩʪʨʦʡʩʪʚ? 

1) Yb 

2) Tb 

3) Pm 

4) Sm 

5) Tm 

6) Nd 

58. ʂʘʢʦʡ ʠʟ ʤʝʪʦʜʦʚ ʘʥʘʣʠʟʘ ʜʦʢʘʟʘʣ ʩʚʦʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ 

ʩʪʨʫʢʪʫʨʳ ʆʋʅʊ? 

1) ʘʥʘʣʠʟ ʆʂʈ 

2) ʉʂʈ 

3) ʗʂʈ 

4) ʗʄʈ 

5) ʗɻʈ 

6) ʈʌɸ 

59. ʏʪʦ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ɺʂɺʉ? 

1) ʅʝʦʨʛʘʥʠʯʝʩʢʠʡ ʧʦʣʠʤʝʨ 

2) ɻʠʙʨʠʜʥʳʡ ʤʘʪʝʨʠʘʣ 

3) ʉʫʩʧʝʥʟʠʷ 

4) ʅʘʥʦʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʡ high-k ʤʘʪʝʨʠʘʣ 

5) ʉʪʝʢʣʦʢʝʨʘʤʠʯʝʩʢʠʡ ʤʘʪʝʨʠʘʣ 

6) ʇʦʣʠʢʨʠʩʪʘʣʣʠʯʝʩʢʠʡ ʦʜʥʦʬʘʟʥʳʡ ʤʘʪʝʨʠʘʣ 

60. ʋʢʘʞʠʪʝ, ʢʘʢʠʤ ʩʚʦʡʩʪʚʦʤ ʥʝ ʜʦʣʞʥʘ ʦʙʣʘʜʘʪʴ ʧʦʜʣʦʞʢʘ ʜʣʷ ʜʣʠʪʝʣʴʥʳʭ 

ʚʳʨʘʱʠʚʘʥʠʷ ʠ ʠʩʩʣʝʜʦʚʘʥʠʡ ʢʣʝʪʦʢ... 

1) ʆʪʩʫʪʩʪʚʠʝ ʮʠʪʦʪʦʢʩʠʯʥʦʩʪʠ 

2) ʍʦʨʦʰʘʷ ʢʣʝʪʦʯʥʘʷ ʘʜʛʝʟʠʷ 

3) ʉʪʨʫʢʪʫʨʘ, ʩʭʦʜʥʘʷ ʩ ʛʝʦʤʝʪʨʠʝʡ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʦʢʨʫʞʝʥʠʷ ʢʣʝʪʦʢ 

4) ʀʥʜʫʢʮʠʷ ʠʟʤʝʥʝʥʠʡ ʤʦʨʬʦʣʦʛʠʠ ʠ ʤʝʤʙʨʘʥʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʢʣʝʪʦʢ 

5) ʆʪʩʫʪʩʪʚʠʝ ʩʦʙʩʪʚʝʥʥʦʡ ʬʣʫʦʨʝʩʮʝʥʮʠʠ ʠ ʢʦʤʙʠʥʘʮʠʦʥʥʦʛʦ ʨʘʩʩʝʷʥʠʷ 
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ʂʦʥʢʫʨʩ ʦʩʥʦʚʥʳʭ ʥʘʥʦʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʪʝʨʤʠʥʦʚ ʈʆʉʅɸʅʆ (2010, ʪʚʦʨʯʝʩʢʠʡ 

ʢʦʥʢʫʨʩ) 

ʆʜʥʘ ʠʟ ʩʘʤʳʭ ʩʣʦʞʥʳʭ ʚʝʱʝʡ ʥʘ ʩʚʝʪʝ - ʜʘʪʴ ʀʤʷ, ʥʘʟʚʘʥʠʝ, ʦʧʨʝʜʝʣʠʪʴ ʊɽʈʄʀʅ... ʊʘʢ 

ʙʳʣʦ ʧʨʘʢʪʠʯʝʩʢʠ ʚʩʝʛʜʘ. ɺʳ ʨʠʩʢʫʝʪʝ ʩʪʦʣʢʥʫʪʴʩʷ ʩ ʦʞʝʩʪʦʯʝʥʥʦʡ ʢʨʠʪʠʢʦʡ ɺʘʰʠʭ 

ʢʦʣʣʝʛ, ʜʨʫʟʝʡ ʠ ʥʝʜʨʫʛʦʚ, ɺʘʩ ʤʦʛʫʪ ʠ ʭʚʘʣʠʪʴ, ʠ ʨʫʛʘʪʴ, ɺʳ ʤʦʞʝʪʝ ʜʘʞʝ ʚʩʶ ʞʠʟʥʴ 

ʰʣʠʬʦʚʘʪʴ ʦʜʠʥ ʝʜʠʥʩʪʚʝʥʥʳʡ ʪʝʨʤʠʥ (ʠ ʙʫʜʫʪ ʣʠ ɺʘʤ ʙʣʘʛʦʜʘʨʥʳ ʧʦʪʦʤʢʠ, ʨʘʩʩʫʜʠʪ 

ʠʩʪʦʨʠʷ). ʆʜʥʘʢʦ, ʪʘʢ ʫʞ ʧʦʚʝʣʦʩʴ, ʠ ʪʘʢʦʚʳ ʥʘʰʘ ʢʫʣʴʪʫʨʘ ʠ ʪʨʘʜʠʮʠʠ, ʯʪʦ ʙʝʟ ʪʝʨʤʠʥʦʚ 

ʥʝʣʴʟʷ, ʥʘ ʥʠʭ ʜʝʨʞʠʪʩʷ ʚʟʘʠʤʦʧʦʥʠʤʘʥʠʝ ʠ ʦʙʳʯʥʳʭ ʣʶʜʝʡ, ʠ ʫʟʢʠʭ ʩʧʝʮʠʘʣʠʩʪʦʚ, ʦʥʠ 

ʩʦʢʨʘʱʘʶʪ ʧʫʪʴ ʢ ʠʩʪʠʥʝ ʠ ʵʢʦʥʦʤʷʪ ʚʨʝʤʷ ʥʘ ʥʝʥʫʞʥʳʝ ʩʧʦʨʳ. ʕʪʦ ʢʘʢ ʚ ʧʦʵʟʠʠ (ʧʦ 

ʩʣʦʚʘʤ ɺ.ɺ.ʄʘʷʢʦʚʩʢʦʛʦ): "ʧʦʵʟʠʷ {ʯʠʪʘʡ - ʨʘʙʦʪʘ ʩ ʪʝʨʤʠʥʘʤʠ} ð ʪʘ ʞʝ ʜʦʙʳʯʘ ʨʘʜʠʷ. ɺ 

ʛʨʘʤʤ ʜʦʙʳʯʘ, ʚ ʛʦʜ ʪʨʫʜʳ. ʀʟʚʦʜʠʰʴ ʝʜʠʥʦʛʦ ʩʣʦʚʘ ʨʘʜʠ ʪʳʩʷʯʠ ʪʦʥʥ ʩʣʦʚʝʩʥʦʡ ʨʫʜʳ." 

ʀ ʝʩʣʠ ɺʳ ʫʜʘʯʥʦ ʦʧʨʝʜʝʣʠʣʠ ʪʝʨʤʠʥ, ɺʘʩ ʠ ɺʘʰʝ ʦʧʨʝʜʝʣʝʥʠʝ ʟʘʧʦʤʥʷʪ ʥʘʜʦʣʛʦ ʠ ʚʩʝ 

ʙʫʜʫʪ ʟʥʘʪʴ, ʯʪʦ ʠʤʝʥʥʦ ɺʳ ʩʦʚʝʨʰʠʣʠ ʤʘʣʝʥʴʢʠʡ ʧʨʦʨʳʚ. ʄʘʣʝʥʴʢʫʶ, ʥʦ ʚʘʞʥʫʶ 

ʪʝʨʤʠʥʦʣʦʛʠʯʝʩʢʫʶ ʧʦʙʝʜʫ - ʧʨʝʣʶʜʠʶ ʙʦʣʝʝ ʚʘʞʥʳʭ ʜʦʩʪʠʞʝʥʠʡ. ʀʪʘʢ, ʵʪʦ ʦʯʝʥʴ 

ʚʘʞʥʦʝ ʟʘʥʷʪʠʝ - ʨʘʙʦʪʘʪʴ ʩ ʪʝʨʤʠʥʘʤʠ ʠ, ʪʝʤ ʙʦʣʝʝ, ʩʦʟʜʘʚʘʪʴ ʠʟ ʥʠʭ ʩʣʦʚʘʨʴ... 

ɺ ʜʝʢʘʙʨʝ 2009 ʛʦʜʘ ʙʳʣ ʟʘʚʝʨʰʝʥ ʧʝʨʚʳʡ ʵʪʘʧ ʩʦʟʜʘʥʠʷ ʵʣʝʢʪʨʦʥʥʦʛʦ ʩʣʦʚʘʨʷ 

ʥʘʥʦʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʪʝʨʤʠʥʦʚ (ʩʝʡʯʘʩ ʥʘ ʩʘʡʪʝ ʈʆʉʅɸʅʆ ʨʘʟʤʝʱʝʥʦ ʩʚʳʰʝ 400 ʩʪʘʪʝʡ, 

ʦʧʠʩʳʚʘʶʱʠʭ ʦʩʥʦʚʥʳʝ ʧʦʥʷʪʠʷ ʠ ʷʚʣʝʥʠʷ ʤʠʨʘ ʥʘʥʦʪʝʭʥʦʣʦʛʠʡ).  

ʎʝʣʴʶ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʩʦʟʜʘʥʠʝ ʩʣʦʚʘʨʷ ʦʩʥʦʚʥʳʭ ʪʝʨʤʠʥʦʚ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʚ ʦʙʣʘʩʪʠ 

ʥʘʥʦʪʝʭʥʦʣʦʛʠʡ, ʢʦʪʦʨʳʡ ʙʳʣ ʙʳ ʥʘʧʠʩʘʥ ʷʟʳʢʦʤ, ʧʦʥʷʪʥʳʤ ʤʘʢʩʠʤʘʣʴʥʦ ʰʠʨʦʢʦʤʫ 

ʢʨʫʛʫ ʯʠʪʘʪʝʣʝʡ, ʠ ʢʦʪʦʨʳʡ ʙʳ ʩʧʦʩʦʙʩʪʚʦʚʘʣ ʜʘʣʴʥʝʡʰʝʤʫ ʨʘʟʚʠʪʠʶ ʦʪʥʦʰʝʥʠʡ 

ʂʦʨʧʦʨʘʮʠʠ ʩ ʫʯʝʥʳʤʠ ʠ ʙʠʟʥʝʩʤʝʥʘʤʠ, ʘ ʪʘʢʞʝ ʩʪʘʥʦʚʣʝʥʠʶ ʥʘʥʦʠʥʜʫʩʪʨʠʠ ʚ ʮʝʣʦʤ.  

ʉʣʦʚʘʨʴ ʷʚʣʷʝʪʩʷ ʦʪʢʨʳʪʳʤ, ʘ ʵʪʦ ʟʥʘʯʠʪ, ʯʪʦ ʫʞʝ ʦʧʫʙʣʠʢʦʚʘʥʥʳʝ ʩʪʘʪʴʠ ʙʫʜʫʪ 

ʢʦʨʨʝʢʪʠʨʦʚʘʪʴʩʷ ʠ ʜʦʨʘʙʘʪʳʚʘʪʴʩʷ ʩ ʫʯʝʪʦʤ ʧʨʝʜʣʦʞʝʥʠʡ ʠ ʟʘʤʝʯʘʥʠʡ, ʢʦʪʦʨʳʝ ʙʫʜʫʪ 

ʚʳʩʢʘʟʳʚʘʪʴʩʷ ʚʩʝʤʠ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʤʠ ʧʦʣʴʟʦʚʘʪʝʣʷʤʠ. ɺ ʨʘʤʢʘʭ ʢʦʥʢʫʨʩʘ ʈʆʉʅɸʅʆ 

ʧʨʝʜʣʘʛʘʝʪʩʷ ʥʘʧʠʩʘʪʴ ʥʦʚʳʝ (ʠʣʠ ʧʝʨʝʧʠʩʘʪʴ ʩʪʘʨʳʝ) ʩʪʘʪʴʠ ï ʪʝ ʠʟ ʥʠʭ, ʢʦʪʦʨʳʝ 

ʥʘʠʙʦʣʝʝ ʙʣʠʟʢʠ ʢ ɺʘʰʝʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠʣʠ ʟʥʘʥʠʷʤ, ʘ ʪʘʢʞʝ ʘʨʛʫʤʝʥʪʠʨʦʚʘʥʦ ʚʳʩʢʘʟʘʪʴ, 

ʝʩʣʠ ɺʳ ʩʦʯʪʝʪʝ ʵʪʦ ʥʝʦʙʭʦʜʠʤʳʤ, ɺʘʰʠ ʟʘʤʝʯʘʥʠʷ ʠ ʢʦʤʤʝʥʪʘʨʠʠ. ɺʳ ʪʘʢʞʝ ʤʦʞʝʪʝ 

ʚʳʩʢʘʟʘʪʴ ʧʨʝʜʣʦʞʝʥʠʷ ʧʦ ʚʢʣʶʯʝʥʠʶ ʚ ʩʣʦʚʘʨʴ ʪʝʭ ʠʣʠ ʠʥʳʭ ʪʝʨʤʠʥʦʚ, ʢʦʪʦʨʳʝ ʚ 

ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʦʪʩʫʪʩʪʚʫʶʪ ʚ ʥʝʤ, ʥʦ ʚʢʣʶʯʝʥʠʝ ʢʦʪʦʨʳʭ, ʧʦ ɺʘʰʝʤʫ ʤʥʝʥʠʶ, ʙʳʣʦ ʙʳ 

ʮʝʣʝʩʦʦʙʨʘʟʥʳʤ.  

ʉʪʨʫʢʪʫʨʘ ʩʪʘʪʴʠ: 

¶ ʊʝʨʤʠʥ ʥʘ ʨʫʩʩʢʦʤ ʷʟʳʢʝ (ʥʝ ʙʦʣʝʝ 5 ʩʣʦʚ)  

¶ ʊʝʨʤʠʥ ʥʘ ʘʥʛʣʠʡʩʢʦʤ (ʪʦʯʥʳʡ ʧʝʨʝʚʦʜ)  

¶ ʉʠʥʦʥʠʤʳ (ʥʝ ʙʦʣʝʝ 5)  
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¶ ɸʙʙʨʝʚʠʘʪʫʨʳ (ʥʝ ʙʦʣʝʝ 3)  

¶ ʉʚʷʟʘʥʥʳʝ ʪʝʨʤʠʥʳ (ʥʝ ʙʦʣʝʝ 10)  

¶ ʆʧʨʝʜʝʣʝʥʠʝ (ʥʝ ʙʦʣʝʝ 100 ʩʣʦʚ)  

¶ ʆʧʠʩʘʥʠʝ (ʥʝ ʙʦʣʝʝ 400 ʩʣʦʚ)  

¶ ɸʚʪʦʨʳ (ɺʳ ʠ ɺʘʰʠ ʢʦʣʣʝʛʠ, ʝʩʣʠ ʦʥʠ ʨʝʘʣʴʥʦ ʫʯʘʩʪʚʦʚʘʣʠ ʚ ʨʘʙʦʪʝ, ʥʦ ʩʘʤʘ 

ʨʘʙʦʪʘ ʧʦʜʘʝʪʩʷ ʦʪ ɺʘʰʝʛʦ ʠʤʝʥʠ ʠ ʜʦʣʞʥʘ ʙʳʪʴ ʦʨʠʛʠʥʘʣʴʥʦʡ, ʪʦ ʝʩʪʴ ʠʤʝʥʥʦ 

ɺʘʰʝʡ)  

¶ ʉʩʳʣʢʠ (ʥʝ ʙʦʣʝʝ 10, ʥʦ ʥʝ ʤʝʥʝʝ 1)  

¶ ʀʣʣʶʩʪʨʘʮʠʠ (ʥʝ ʙʦʣʝʝ 5, ʥʦ ʥʝ ʤʝʥʝʝ 1)  

¶ ʊʝʛʠ (ʢʣʶʯʝʚʳʝ ʩʣʦʚʘ) (ʥʝ ʙʦʣʝʝ 10)  

¶ ʈʘʟʜʝʣ ʨʫʙʨʠʢʘʪʦʨʘ (ʩʤ. ʧʨʠʣʦʞʝʥʠʝ 2), ʢ ʢʦʪʦʨʦʤʫ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʪʝʨʤʠʥ (ʥʝ 

ʙʦʣʝʝ 5)  

¶ ʂʨʠʪʠʢʘ ʠ ʢʦʤʤʝʥʪʘʨʠʠ ʩʫʱʝʩʪʚʫʶʱʝʛʦ ʚ ʩʣʦʚʘʨʝ ʪʝʨʤʠʥʘ, ʣʠʙʦ ʘʨʛʫʤʝʥʪʘʮʠʷ ʢ 

ʚʢʣʶʯʝʥʠʶ ʚ ʩʣʦʚʘʨʴ ʦʪʩʫʪʩʪʚʫʶʱʝʛʦ ʪʝʨʤʠʥʘ (ʥʝ ʙʦʣʝʝ 500 ʩʣʦʚ)  

ʆʩʥʦʚʥʳʝ ʢʨʠʪʝʨʠʠ ʦʮʝʥʢʠ: 

¶ ʦʨʠʛʠʥʘʣʴʥʦʩʪʴ ʚʳʙʦʨʘ ʪʝʨʤʠʥʘ (2 ʙʘʣʣʘ)  

¶ ʦʧʠʩʘʥʠʝ ʪʝʨʤʠʥʘ, ʩʦʜʝʨʞʘʱʝʛʦ ʢʨʘʪʢʦʝ ʧʦʷʩʥʝʥʠʝ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʝʛʦ ʚʢʣʶʯʝʥʠʷ 

ʚ ʩʣʦʚʘʨʴ (3 ʙʘʣʣʘ)  

¶ ʯʝʪʢʦʩʪʴ ʠ ʢʦʨʨʝʢʪʥʦʩʪʴ ʦʧʨʝʜʝʣʝʥʠʡ (5 ʙʘʣʣʦʚ)  

¶ ʚʳʙʦʨ ʠʣʣʶʩʪʨʘʪʠʚʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʠ ʝʛʦ ʢʘʯʝʩʪʚʦ (3 ʙʘʣʣʘ)  

¶ ʦʙʦʩʥʦʚʘʥʥʦʩʪʴ ʚʳʙʦʨʘ ʧʨʝʜʣʦʞʝʥʥʳʭ ʩʩʳʣʦʢ (2 ʙʘʣʣʘ)  

¶ ʢʦʨʨʝʢʪʥʦʩʪʴ ʚʳʙʦʨʘ ʢʣʶʯʝʚʳʭ ʩʣʦʚ ʠ ʩʦʦʪʥʝʩʝʥʠʝ ʩ ʨʘʟʜʝʣʘʤʠ (2 ʙʘʣʣʘ)  

¶ ʢʨʠʪʠʢʘ ʠ ʢʦʤʤʝʥʪʘʨʠʠ (3 ʙʘʣʣʘ)  
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ʅʘʥʦʯʢʠ (ʅʘʥʦʤʝʪʨ, ʅʊ ʀʥʬʦʨʤ, NNN, ʉʦʚʨʝʤʝʥʥʦʝ ʝʩʪʝʩʪʚʦʟʥʘʥʠʝ) (2010, 

ʪʚʦʨʯʝʩʢʠʡ ʢʦʥʢʫʨʩ) 

ʆʜʥʘ ʠʟ ʫʯʘʩʪʥʠʮ - ʰʢʦʣʴʥʠʮ III ʀʥʪʝʨʥʝʪ ï ʦʣʠʤʧʠʘʜʳ ʧʦ ʥʘʥʦʪʝʭʥʦʣʦʛʠʷʤ ʚʩʝ ʩʚʦʠ 

çʥʘʥʦʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝè ʨʝʰʝʥʠʷ ʩʦʧʨʦʚʦʜʠʣʘ ʨʠʩʫʥʢʘʤʠ ʥʘ ʧʦʣʷʭ, ʢʦʪʦʨʳʝ ʦʥʘ ʥʘʟʚʘʣʘ 

çʅʘʥʦʯʢʠè,ʦʥʠ ʙʳʣʠ ʧʨʠʟʚʘʥʳ ʣʫʯʰʝ ʚʳʨʘʟʠʪʴ ʝʝ ʤʳʩʣʴ (ʧʨʘʚʜʘ, ʥʘ ʢʦʥʝʯʥʳʭ ʙʘʣʣʘʭ ʵʪʦ 

ʬʘʢʪʠʯʝʩʢʠ ʥʠʢʘʢ ʥʝ ʦʪʨʘʟʠʣʦʩʴ). ʀ ʙʦʣʝʝ ʦʧʳʪʥʳʝ ʫʯʘʩʪʥʠʢʠ, ʥʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ 

ʠʟʣʘʛʘʣʠ ʩʝʨʴʝʟʥʦʝ ʨʝʰʝʥʠʝ, ʙʳʚʘʣʦ, ʧʦʜʢʨʝʧʣʷʣʠ ʝʛʦ ʤʝʪʢʠʤʠ ʰʘʨʞʘʤʠ (ʭʦʪʷ ʠ ʠʟ ʠʭ 

ʚʝʩʦʤʦʛʦ ʨʝʰʝʥʠʷ ʚʩʝ ʙʳʣʦ ʘʙʩʦʣʶʪʥʦ ʧʦʥʷʪʥʦ). çʅʘʥʦè ʧʦ ï ʧʨʝʞʥʝʤʫ ʚʳʟʳʚʘʝʪ 

ʚʦʩʭʠʱʝʥʠʝ, ʙʫʜʦʨʘʞʠʪ, ʧʨʠʚʣʝʢʘʝʪ, ʟʘʩʪʘʚʣʷʝʪ ʨʘʟʤʳʰʣʷʪʴ, ʠʩʢʘʪʴ ʠ ʥʘʭʦʜʠʪʴ, ʭʦʪʷ 

ʠʥʦʛʜʘ ʚʳʟʳʚʘʝʪ ʩʘʨʢʘʟʤ, ʫʩʤʝʰʢʫ, ʥʝʜʦʚʝʨʠʝé ɺʝʩʴ ʩʧʝʢʪʨ ʵʤʦʮʠʡ! ɺʳʨʘʞʘʡʪʝ ɺʘʰʠ 

ʵʤʦʮʠʠ ʚ ʚʝʣʠʢʦʣʝʧʠʠ ʮʚʝʪʘ ʠ ʦʙʨʘʟʘ!  

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʠʜʝʝʡ, ʦʙʩʫʞʜʘʚʰʝʡʩʷ ʚ ʨʘʤʢʘʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩʘʡʪʦʚ ʅʘʥʦʤʝʪʨ, ʅʊ-

ʀʅʌʆʈʄ, Nanonewsnet ʠ ʌʦʥʜʘ "ʉʦʚʨʝʤʝʥʥʦʝ ʝʩʪʝʩʪʚʦʟʥʘʥʠʝ" ʧʨʠʛʣʘʰʘʝʤ ʚʩʝʭ 

ʫʯʘʩʪʥʠʢʦʚ ʧʨʠʜʫʤʳʚʘʪʴ ʠ ʨʠʩʦʚʘʪʴ ʨʘʙʦʪʳ (ʥʘ ʢʦʤʧʴʶʪʝʨʝ ʠ ʜʘʞʝ ʥʘ ʙʫʤʘʛʝ) ʜʣʷ 

ʢʦʥʢʫʨʩʘ çʅʘʥʦʯʢʠè. ɼʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʫʯʘʩʪʚʦʚʘʪʴ ʚ ʢʦʥʢʫʨʩʝ, ʥʝʦʙʭʦʜʠʤʦ ʩʦʟʜʘʪʴ ɺʘʰʫ 

çʅʘʥʦʯʢʫè (ʦʨʠʛʠʥʘʣʴʥʳʡ, ɺʘʰ ʩʦʙʩʪʚʝʥʥʳʡ ʨʠʩʫʥʦʢ ʠʣʠ ʢʦʤʧʴʶʪʝʨʥʫʶ ʛʨʘʬʠʢʫ) ʠ 

ʩʦʧʨʦʚʦʜʠʪʴ ʝʝ ʝʤʢʠʤʠ ʢʦʤʤʝʥʪʘʨʠʷʤʠ, ʦʪʚʝʪʠʚ ʥʘ ʥʝʩʢʦʣʴʢʦ ʦʩʥʦʚʥʳʭ ʚʦʧʨʦʩʦʚ:  

¶ ʏʪʦ ʠʟʦʙʨʘʞʝʥʦ?  

¶ ʏʪʦ ɺʳ ʠʤʝʣʠ ʚ ʚʠʜʫ?  

¶ ʂʘʢʠʝ ɺʘʰʠ ʵʤʦʮʠʠ ʨʠʩʫʥʦʢ ʚʳʨʘʞʘʝʪ?  

¶ ʇʦʯʝʤʫ ʚʩʝ ʪʘʢ..?  

ʂʦʥʢʫʨʩ ʧʨʦʚʦʜʠʪʩʷ ʧʦ ʪʨʝʤ ʨʘʟʣʠʯʥʳʤ ʥʦʤʠʥʘʮʠʷʤ:  

¶ ʅʘʥʦʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʬʘʥʪʘʟʠʠ (ʣʶʙʳʝ ɺʘʰʠ ʨʠʩʫʥʢʠ ʠʣʠ ʢʦʤʧʴʶʪʝʨʥʘʷ ʛʨʘʬʠʢʘ, 

ʚʢʣʶʯʘʷ 3D, ʢʦʣʣʘʞʠ ʠ ʪ.ʜ.)  

¶ ɻʘʣʝʨʝʷ ʥʘʥʦʤʠʨʘ (ʩʪʠʣʠʟʘʮʠʷ ʠʟʦʙʨʘʞʝʥʠʡ ʠʟ ɻʘʣʝʨʝʠ ʩʘʡʪʘ ʅʘʥʦʤʝʪʨ ʧʦʜ ʦʙʦʠ 

ʨʘʙʦʯʝʛʦ ʩʪʦʣʘ ʢʦʤʧʴʶʪʝʨʦʚ)  

¶ ʂʠʩʪʴ ʠ ʧʝʨʦ (ʨʠʩʦʚʘʥʥʳʝ ʢʘʨʪʠʥʢʠ ʣʶʙʦʛʦ ʞʘʥʨʘ ʚ ʩʪʠʣʝ çʥʘʥʦè ʠʣʠ ʧʨʦ çʥʘʥʦè)  

ɼʣʷ hʢʦʣʴʥʠʢʦʚ ʠ ʤʣʘʜʰʠʭ ʫʯʘʩʪʥʠʢʦʚ ʧʨʠʥʠʤʘʶʪʩʷ ʦʪʩʢʘʥʠʨʦʚʘʥʥʳʝ ʨʠʩʫʥʢʠ, 

ʚʳʧʦʣʥʝʥʥʳʝ ʣʠʯʥʦ ʘʚʪʦʨʦʤ, ʚʤʝʩʪʝ ʩ ʝʛʦ ʩʦʙʩʪʚʝʥʥʳʤʠ ʢʦʤʤʝʥʪʘʨʠʷʤʠ. ʆʩʦʙʝʥʥʦʩʪʴʶ 

ʢʦʥʢʫʨʩʘ ʜʣʷ ʥʠʭ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʜʦ ʪʦʛʦ, ʢʘʢ ʩʦʟʜʘʚʘʪʴ ʪʚʦʨʝʥʠʝ, ʦʥʠ ʤʦʛʫʪ ʧʦʜʨʦʙʥʦ 

ʨʘʩʩʧʨʦʩʠʪʴ ʦʙʦ ʚʩʝʭ ʦʩʦʙʝʥʥʦʩʪʷʭ ʪʦʛʦ, ʯʪʦ ʦʥʠ ʩʦʙʠʨʘʶʪʩʷ ʨʠʩʦʚʘʪʴ, ʚ ʨʘʤʢʘʭ ʢʫʨʩʘ 

çɹʦʛʘʪʩʪʚʦ ʥʘʥʦʤʠʨʘè.  

ʆʩʥʦʚʥʳʝ ʢʨʠʪʝʨʠʠ ʦʮʝʥʢʠ:  

¶ ʆʨʠʛʠʥʘʣʴʥʦʩʪʴ ʠ ʩʘʤʦʙʳʪʥʦʩʪʴ (5 ʙʘʣʣʦʚ)  

http://www.nanonewsnet.ru/
http://www.nanometer.ru/gallery_list.html


44 

 

¶ ʕʩʪʝʪʠʯʝʩʢʘʷ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʴ (5 ʙʘʣʣʦʚ)  

¶ ʉʚʝʞʝʩʪʴ ʠ ʛʣʫʙʠʥʘ ʚʳʨʘʞʝʥʠʷ ʤʳʩʣʠ, ʪʦ ʝʩʪʴ ɺʘʰʠ ʦʙʲʷʩʥʝʥʠʷ (ʢʦʤʤʝʥʪʘʨʠʠ) ʧʦ 

ʧʦʚʦʜʫ ʨʠʩʫʥʢʘ (5 ʙʘʣʣʦʚ)  
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ʅʘʥʦʪʝʭʥʦʣʦʛʠʠ - ʤʘʣʦʡ ʈʦʜʠʥʝ ʉʦʚʝʪʘ ʌʝʜʝʨʘʮʠʠ (2010, ʪʚʦʨʯʝʩʢʠʡ ʢʦʥʢʫʨʩ) 

ʋʩʪʦʡʯʠʚʦʝ ʨʘʟʚʠʪʠʝ ʠ ʩʘʤʘ ʙʫʜʫʱʥʦʩʪʴ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʥʝʨʘʟʨʳʚʥʦ ʩʚʷʟʘʥʳ ʩʦ 

ʩʢʦʨʝʡʰʠʤ ʚʥʝʜʨʝʥʠʝʤ ʥʘʫʯʥʦ ï ʪʝʭʥʠʯʝʩʢʠʭ ʠʥʥʦʚʘʮʠʡ ʠ ʚʩʝʤʝʨʥʳʤ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʚ ʩʘʤʳʭ ʨʘʟʥʳʭ ʩʬʝʨʘʭ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʚʦ ʚʩʝʭ ʨʝʛʠʦʥʘʭ ʩʪʨʘʥʳ. ɸʣʴʪʝʨʥʘʪʠʚʳ ʵʪʦʤʫ 

ʧʨʦʮʝʩʩʫ ʥʝʪ. ɺ 21 ʚʝʢʝ ʩʠʤʚʦʣʦʤ ʧʝʨʝʜʦʚʳʭ ʜʦʩʪʠʞʝʥʠʡ ʯʝʣʦʚʝʯʝʩʪʚʘ ʩʪʘʥʦʚʷʪʩʷ 

ʥʘʥʦʪʝʭʥʦʣʦʛʠʠ, ʥʝʩʤʦʪʨʷ ʥʘ ʨʘʟʥʦʝ ʦʪʥʦʰʝʥʠʝ ʢ ʥʠʤ ʩʦ ʩʪʦʨʦʥʳ ʥʝʩʧʝʮʠʘʣʠʩʪʦʚ. 

ʇʣʘʥʦʤʝʨʥʳʡ, ʪʨʝʙʫʶʱʠʡ ʚʨʝʤʝʥʠ ʠ ʦʙʲʝʜʠʥʝʥʥʳʭ ʫʩʠʣʠʡ ʫʯʝʥʳʭ, ʧʦʣʠʪʠʢʦʚ ʠ 

ʙʠʟʥʝʩʤʝʥʦʚ ʧʨʦʛʨʝʩʩ ʚ ʵʪʦʡ ʤʝʞʜʠʩʮʠʧʣʠʥʘʨʥʦʡ ʦʙʣʘʩʪʠ ʟʥʘʥʠʡ ï ʥʘʟʨʝʚʰʝʝ ʠ 

ʦʙʲʝʢʪʠʚʥʦʝ ʷʚʣʝʥʠʝ. ʋʣʫʯʰʝʥʠʝ ʢʘʯʝʩʪʚʘ ʞʠʟʥʠ, ʨʳʚʦʢ ʚ ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʦʥʥʦʡ ʠ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦ ï ʢʦʤʧʴʶʪʝʨʥʦʡ ʩʬʝʨʝ, ʨʝʰʝʥʠʝ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʙʣʝʤ, ʥʦʚʳʡ ʫʨʦʚʝʥʴ 

ʤʝʜʠʮʠʥʳ ï ʚʦʪ ʦʩʷʟʘʝʤʳʝ ʧʝʨʩʧʝʢʪʠʚʳ ʨʘʟʚʠʪʠʷ ʥʘʥʦʪʝʭʥʦʣʦʛʠʡ ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ. 

ʇʨʠʙʣʠʟʠʪʴ ʵʪʠ ʦʞʠʜʘʥʠʷ, ʫʚʠʜʝʪʴ ʫʞʝ ʚ ʙʣʠʞʘʡʰʝʤ ʙʫʜʫʱʝʤ ʧʣʦʜʳ ʪʨʫʜʘ ʨʦʩʩʠʡʩʢʠʭ 

ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʚ ʦʙʣʘʩʪʠ ʥʘʥʦʪʝʭʥʦʣʦʛʠʡ ï ʚʘʞʥʝʡʰʘʷ ʟʘʜʘʯʘ, ʩʪʦʷʱʘʷ ʧʝʨʝʜ 

ʩʦʚʨʝʤʝʥʥʳʤ ʦʙʱʝʩʪʚʦʤ. ɺʦʧʣʦʱʝʥʠʝ ʜʦʩʪʠʞʝʥʠʡ ʥʘʥʦʪʝʭʥʦʣʦʛʠʡ ʚ ʨʝʘʣʴʥʦʩʪʴ 

ʩʦʧʨʷʞʝʥʦ ʩʦ ʩʣʦʞʥʝʡʰʠʤ, ʤʥʦʛʦʫʨʦʚʥʝʚʳʤ ʧʦʠʩʢʦʤ ʥʦʚʳʭ ʧʦʜʭʦʜʦʚ ʚ ʥʘʫʢʝ, ʪʝʭʥʠʢʝ ʠ 

ʦʙʨʘʟʦʚʘʥʠʠ. ʀ ʨʝʰʠʪʴ ʵʪʠ ʥʝʧʨʦʩʪʳʝ ʟʘʜʘʯʠ ʥʝʚʦʟʤʦʞʥʦ ʙʝʟ ʘʢʪʠʚʥʦʛʦ ʫʯʘʩʪʠʷ ʤʦʣʦʜʳʭ 

ʠ ʮʝʣʝʫʩʪʨʝʤʣʝʥʥʳʭ ʣʶʜʝʡ ï ʥʦʚʦʡ ʛʝʥʝʨʘʮʠʠ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʈʦʩʩʠʠ.  

ʋʯʠʪʳʚʘʷ ʚʘʞʥʦʩʪʴ ʠ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʨʘʟʚʠʪʠʷ ʚʳʩʦʢʠʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʈʦʩʩʠʠ ʠ 

ʩʪʠʤʫʣʠʨʦʚʘʥʠʷ ʤʦʣʦʜʳʭ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʢ ʩʦʟʠʜʘʪʝʣʴʥʦʡ, ʪʚʦʨʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, 

ʉʦʚʝʪ ʌʝʜʝʨʘʮʠʠ ʧʨʠʛʣʘʰʘʝʪ ʢ ʫʯʘʩʪʠʶ ʚ ʥʦʚʦʤ ʢʦʥʢʫʨʩʝ ʚ ʨʘʤʢʘʭ IV ʀʥʪʝʨʥʝʪ ï 

ʦʣʠʤʧʠʘʜʳ ʧʦ ʥʘʥʦʪʝʭʥʦʣʦʛʠʷʤ ʩ ʥʘʟʚʘʥʠʝʤ çʅʘʥʦʪʝʭʥʦʣʦʛʠʠ - ʤʘʣʦʡ ʈʦʜʠʥʝè. ʂʦʥʢʫʨʩ 

ʧʦʟʚʦʣʠʪ ʧʨʝʜʣʦʞʠʪʴ ʦʨʠʛʠʥʘʣʴʥʳʝ ʠʜʝʠ ʨʘʟʚʠʪʠʝ ʨʝʛʠʦʥʦʚ, ʦʩʥʦʚʘʥʥʳʝ ʥʘ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʥʘʥʦʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʨʘʟʨʘʙʦʪʦʢ, ʜʘʩʪ ʙʦʛʘʪʫʶ ʧʠʰʫ ʜʣʷ ʜʘʣʴʥʝʡʰʠʭ 

ʨʘʟʤʳʰʣʝʥʠʡ ʢʘʢ ʫʯʘʩʪʥʠʢʘʤ ʢʦʥʢʫʨʩʘ, ʪʘʢ ʠ ʨʫʢʦʚʦʜʠʪʝʣʷʤ ʨʝʛʠʦʥʦʚ. ʇʦʙʝʜʠʪʝʣʠ 

ʢʦʥʢʫʨʩʘ ʙʫʜʫʪ ʦʪʤʝʯʝʥʳ ʧʘʤʷʪʥʳʤʠ ʜʠʧʣʦʤʘʤʠ ʠ ʧʦʜʘʨʢʘʤʠ. ʍʦʪʝʣʦʩʴ ʙʳ ʧʦʞʝʣʘʪʴ 

ʚʩʝʤ ʫʯʘʩʪʥʠʢʘʤ ʫʩʧʝʭʦʚ, ʘ ʦʨʛʘʥʠʟʘʪʦʨʘʤ ï ʜʦʩʪʠʞʝʥʠʷ ʠʭ ʙʣʘʛʦʨʦʜʥʳʭ ʮʝʣʝʡ.  

ʇʨʝʜʩʪʘʚʴʪʝ ʩʝʙʝ, ʯʪʦ ɺʳ ï ʣʠʜʝʨ ʠ ʨʫʢʦʚʦʜʠʪʝʣʴ (ɺʘʰʝʛʦ ʛʦʨʦʜʘ, ʨʘʡʦʥʘ, ʦʙʣʘʩʪʠ, ʢʨʘʷ) 

ʠ ʫ ɺʘʩ ʝʩʪʴ ʚʩʝ ʥʝʦʙʭʦʜʠʤʳʝ ʤʘʪʝʨʠʘʣʴʥʳʝ, ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʝ, ʯʝʣʦʚʝʯʝʩʢʠʝ ʠ 

ʪʝʭʥʠʯʝʩʢʠʝ ʨʝʩʫʨʩʳ. ʅʘʧʠʰʠʪʝ ʚ ʩʚʦʙʦʜʥʦʡ ʬʦʨʤʝ ʨʝʘʣʠʩʪʠʯʥʳʡ (ʩ ɺʘʰʝʡ ʪʦʢʠ ʟʨʝʥʠʷ) 

ʧʣʘʥ ʧʨʦʝʢʪʘ ʨʝʦʨʛʘʥʠʟʘʮʠʠ ɺʘʰʝʛʦ ʨʝʛʠʦʥʘ (ʛʦʨʦʜʘ, ʨʘʡʦʥʘ, ʦʙʣʘʩʪʠ, ʢʨʘʷ) ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʘʤʳʭ ʧʦʩʣʝʜʥʠʭ (ʩ ɺʘʰʝʡ ʪʦʯʢʠ ʟʨʝʥʠʷ) ʜʦʩʪʠʞʝʥʠʡ ʥʘʥʦʪʝʭʥʦʣʦʛʠʡ. 

ʎʝʣʴ ʨʝʦʨʛʘʥʠʟʘʮʠʠ ï ʧʦʚʳʰʝʥʠʝ ʫʨʦʚʥʷ ʞʠʟʥʠ ʛʨʘʞʜʘʥ, ʨʘʟʚʠʪʠʝ ʠʥʜʫʩʪʨʠʘʣʴʥʦʛʦ, 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʠ ʜʨʫʛʠʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʢʦʤʧʣʝʢʩʦʚ, ʫʚʝʣʠʯʝʥʠʝ ʜʦʭʦʜʘ 

ʙʶʜʞʝʪʘ, ʩʪʘʙʠʣʴʥʦʝ ʨʘʟʚʠʪʠʝ ʨʝʛʠʦʥʘ (ʛʦʨʦʜʘ, ʨʘʡʦʥʘ, ʦʙʣʘʩʪʠ, ʢʨʘʷ).  

ʊʠʧʦʚʦʡ ʧʣʘʥ ʧʨʦʝʢʪʘ ʨʘʙʦʪʳ ʚʢʣʶʯʘʝʪ:  



46 

 

¶ ʉʦʚʨʝʤʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ ʜʝʣ (ʦʧʠʩʘʥʠʝ ʥʝ ʪʦʣʴʢʦ ʠʟʚʝʩʪʥʳʭ ɺʘʤ ʥʘʫʯʥʳʭ ʠ 

ʧʨʘʢʪʠʯʝʩʢʠʭ ʜʦʩʪʠʞʝʥʠʡ ʚ ʨʝʛʠʦʥʝ ʚ ʦʙʣʘʩʪʠ ʥʘʥʦʪʝʭʥʦʣʦʛʠʡ, ʥʦ ʠ ʚʘʞʥʳʭ 

ʧʨʦʙʣʝʤ, ʢʦʪʦʨʳʝ, ʧʦ ɺʘʰʝʤʫ ʤʥʝʥʠʶ, ʥʝʦʙʭʦʜʠʤʦ ʨʝʰʠʪʴ)  

¶ ʎʝʣʝʚʘʷ ʥʘʧʨʘʚʣʝʥʥʦʩʪʴ (ʫʢʘʞʠʪʝ ʩʬʝʨʳ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʮʝʣʝʚʳʝ ʛʨʫʧʧʳ, ʢʦʪʦʨʳʭ 

ʚ ʥʘʠʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʢʦʩʥʫʪʩʷ ʧʨʝʜʣʘʛʘʝʤʳʝ ɺʘʤʠ ʠʟʤʝʥʝʥʠʷ)  

¶ ɸʢʪʫʘʣʴʥʦʩʪʴ ʠʟʤʝʥʝʥʠʡ ʠ ʥʘʥʦʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʥʦʚʦʚʚʝʜʥʠʡ, ʢʦʪʦʨʳʝ ɺʳ ʭʦʪʠʪʝ 

ʧʨʝʜʣʦʞʠʪʴ (ʧʦʯʝʤʫ ʠʤʝʥʥʦ ʪʘʢʠʝ ʠʟʤʝʥʝʥʠʷ ɺʳ ʧʨʝʜʣʘʛʘʝʪʝ, ʯʝʤ ʦʥʠ ʣʫʯʰʝ 

ʜʨʫʛʠʭ ʚʘʨʠʘʥʪʦʚ)  

¶ ʆʧʠʩʘʥʠʝ (ʧʣʘʥ, ʠʜʝʷ) ʨʝʦʨʛʘʥʠʟʘʮʠʠ (ʩ ʫʢʘʟʘʥʠʝʤ ʠʩʧʦʣʴʟʫʝʤʳʭ ʧʨʦʜʫʢʪʦʚ 

ʥʘʥʦʪʝʭʥʦʣʦʛʠʡ, ʨʘʟʚʠʪʠʷ ʥʦʚʳʭ, ʟʘʤʝʥʘ ʩʪʘʨʳʭ ʧʨʦʠʟʚʦʜʩʪʚ, ʚʩʝ ʧʦʣʥʦʩʪʴʶ ʥʘ 

ɺʘʰʝ ʫʩʤʦʪʨʝʥʠʝ)  

¶ ʇʨʝʠʤʫʱʝʩʪʚʘ ʠ ʨʠʩʢʠ (ʯʪʦ ʵʪʦ ʧʨʠʥʝʩʝʪ ʭʦʨʦʰʝʛʦ ʠ ʯʪʦ ʤʦʞʝʪ ʩʣʫʯʠʪʴʩʷ, ʝʩʣʠ 

ʯʪʦ ï ʪʦ ʧʦʡʜʝʪ ʥʝ ʪʘʢ). ʕʢʦʥʦʤʠʯʝʩʢʦʝ ʦʙʦʩʥʦʚʘʥʠʝ ɺʘʰʝʛʦ ʚʳʙʦʨʘ (ʢʘʢʠʝ 

ʧʦʪʨʝʙʫʶʪʩʷ ʠʥʚʝʩʪʠʮʠʠ, ʢʘʢʫʶ ʠ ʧʦʯʝʤʫ ʧʨʦʝʢʪ ʧʨʠʥʝʩʝʪ ʬʠʥʘʥʩʦʚʫʶ ʚʳʛʦʜʫ 

ʨʝʛʠʦʥʫ, ʛʦʨʦʜʫ, ʢʨʘʶ). ɼʨʫʛʠʝ ʧʨʝʠʤʫʱʝʩʪʚʘ (ʥʦʚʘʷ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʘʷ 

ʩʦʙʩʪʚʝʥʥʦʩʪʴ, ʥʦʚʳʝ ʨʘʙʦʯʠʝ ʤʝʩʪʘ ʠ ʧʨ.).  

¶ ɺʘʰʘ ʚʠʨʪʫʘʣʴʥʘʷ ʢʦʤʘʥʜʘ (ʢʦʛʦ ʙʳ ɺʳ ʩʦʙʨʘʣʠ ʚ ʩʚʦʶ ʘʜʤʠʥʠʩʪʨʘʮʠʶ ʜʣʷ 

ʚʳʧʦʣʥʝʥʠʷ ɺʘʰʠʭ ʧʣʘʥʦʚ).  

ʌʦʨʤʘʪ: 2 - 5 ʩʪʨʘʥʠʮ ɸ4 ʩ ʠʣʣʶʩʪʨʘʮʠʷʤʠ, ʩʭʝʤʘʤʠ, ʩʩʳʣʢʘʤʠ ʥʘ ʥʘʫʯʥʳʝ ʧʫʙʣʠʢʘʮʠʠ ʠ 

ʧʫʙʣʠʮʠʩʪʠʯʝʩʢʠʝ ʤʘʪʝʨʠʘʣʳ, ʟʘʢʦʥʳ, ʧʘʪʝʥʪʳ, ʧʨʦʯʠʝ ʠʩʪʦʯʥʠʢʠ (ʥʘ ɺʘʰʝ ʫʩʤʦʪʨʝʥʠʝ).  

ʂʨʠʪʝʨʠʠ ʦʮʝʥʢʠ: ʦʨʠʛʠʥʘʣʴʥʦʩʪʴ ʠʜʝʡ (5 ʙʘʣʣʦʚ ʤʘʢʩʠʤʫʤ), ʦʙʦʩʥʦʚʘʥʥʦʩʪʴ ʧʣʘʥʘ (5 

ʙʘʣʣʦʚ ʤʘʢʩʠʤʫʤ) ʠ ʨʝʘʣʠʩʪʠʯʥʦʩʪʴ ʧʨʝʜʣʦʞʝʥʥʳʭ ʧʦʜʭʦʜʦʚ (5 ʙʘʣʣʦʚ ʤʘʢʩʠʤʫʤ) 

ɺʘʰʝʛʦ ʧʣʘʥʘ. 
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ʅʘʥʦʪʝʭʥʦʣʦʛʠʠ 20 ʣʝʪ ʩʧʫʩʪʷ ʧʝʨʝʜʘʯʠ "ɼʦʙʨʦʝ ʫʪʨʦ, ʈʦʩʩʠʷ"  (2010, ʪʚʦʨʯʝʩʢʠʡ 

ʢʦʥʢʫʨʩ) 

ɺʧʝʨʚʳʝ ʮʝʥʪʨʘʣʴʥʦʝ ʨʦʩʩʠʡʩʢʦʝ ʪʝʣʝʚʠʜʝʥʠʝ, ʧʝʨʝʜʘʯʘ çɼʦʙʨʦʝ ʫʪʨʦ, ʈʦʩʩʠʷ!è ʚ ʨʘʤʢʘʭ 

ʫʥʠʢʘʣʴʥʦʛʦ ʪʚʦʨʯʝʩʢʦʛʦ ʢʦʥʢʫʨʩʘ ʥʘ IV ʀʥʪʝʨʥʝʪ ï ʦʣʠʤʧʠʘʜʝ çʅʘʥʦʪʝʭʥʦʣʦʛʠʠ ï 

ʧʨʦʨʳʚ ʚ ɹʫʜʫʱʝʝè ʦʪʙʝʨʝʪ ʣʫʯʰʠʭ ʫʯʘʩʪʥʠʢʦʚ, ʢʦʪʦʨʳʝ ʩʤʦʛʫʪ ʨʘʩʩʢʘʟʘʪʴ ʪʝʣʝʟʨʠʪʝʣʷʤ 

ʩʚʦʶ çʠʩʪʦʨʠʶ ʫʩʧʝʭʘè ʚ ʦʙʣʘʩʪʠ ʚʳʩʦʢʠʭ ʪʝʭʥʦʣʦʛʠʡ (ʥʘʥʦʪʝʭʥʦʣʦʛʠʡ). ʋ ɺʘʩ ʙʫʜʝʪ 

ʨʝʘʣʴʥʳʡ ʰʘʥʩ ʧʦʚʝʜʘʪʴ ʦ ʩʝʙʝ, ɺʘʰʠʭ ʢʦʣʣʝʛʘʭ ʠ ʩʚʦʝʡ ʨʘʙʦʪʝ ʤʠʣʣʠʦʥʘʤ ʟʨʠʪʝʣʝʡ ʥʘ 

ʢʘʥʘʣʝ, ʢʦʪʦʨʳʡ, ʧʦ ʤʥʝʥʠʶ ʵʢʩʧʝʨʪʦʚ, ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʩʘʤʳʭ ʦʙʲʝʢʪʠʚʥʳʭ ʚ 

ʦʩʚʝʱʝʥʠʠ ʨʘʟʚʠʪʠʷ ʥʘʥʦʪʝʭʥʦʣʦʛʠʡ ʚ ʈʦʩʩʠʠ. ʂʦʥʢʫʨʩ ʧʨʦʚʦʜʠʪ ʪʚʦʨʯʝʩʢʘʷ ʛʨʫʧʧʘ, 

ʠʤʝʶʱʘʷ ʙʦʛʘʪʝʡʰʠʡ ʦʧʳʪ ʨʘʙʦʪʳ ʚ ʵʪʦʡ ʦʙʣʘʩʪʠ. ʋʯʘʩʪʥʠʢʠ ʜʘʥʥʦʛʦ ʪʚʦʨʯʝʩʢʦʛʦ 

ʢʦʥʢʫʨʩʘ ʜʦʣʞʥʳ ʫʜʦʚʣʝʪʚʦʨʷʪʴ ʥʝʩʢʦʣʴʢʠʤ ʥʝʩʣʦʞʥʳʤ çʢʚʘʣʠʬʠʢʘʮʠʦʥʥʳʤ 

ʪʨʝʙʦʚʘʥʠʷʤè, ʩʦʙʣʶʜʝʥʠʝ ʢʦʪʦʨʳʭ ʙʫʜʝʪ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴʩʷ ʩʦʚʝʪʥʠʢʘʤʠ ʪʚʦʨʯʝʩʢʦʡ 

ʛʨʫʧʧʳ ʧʨʦʛʨʘʤʤʳ çɼʦʙʨʦʝ ʫʪʨʦ, ʈʦʩʩʠʷ!è ï ʯʣʝʥʘʤʠ ʞʶʨʠ ʦʣʠʤʧʠʘʜʳ ʠʟ ʄɻʋ 

ʠʤ.ʄ.ɺ.ʃʦʤʦʥʦʩʦʚʘ.  

ɽʩʣʠ ɺʳ ʰʢʦʣʴʥʠʢ, ʧʨʠʜʫʤʘʚʰʠʡ ʯʪʦïʪʦ ʚʝʣʠʢʦʝ ʠ ʫʚʝʨʝʥʥʳʡ ʚ ʩʚʦʝʡ ʧʨʘʚʦʪʝ, ʝʩʣʠ ɺʳ 

ʧʦʢʘ ʝʱʝ ʥʝʠʟʚʝʩʪʥʳʡ ʠʟʦʙʨʝʪʘʪʝʣʴ, ʝʩʣʠ ɺʳ ʩʪʫʜʝʥʪ, ʘʩʧʠʨʘʥʪ, ʤʦʣʦʜʦʡ ʫʯʝʥʳʡ, 

ʦʧʫʙʣʠʢʦʚʘʚʰʠʡ ʚʳʜʘʶʱʫʶʩʷ ʩʪʘʪʴʶ ʠʣʠ ʧʦʙʝʜʠʚʰʠʡ ʚ ʧʨʝʩʪʠʞʥʦʤ ʢʦʥʢʫʨʩʝ, ʝʩʣʠ ɺʳ 

ʠ ɺʘʰʠ ʢʦʣʣʝʛʠ ï ʠʥʪʝʨʝʩʥʳʝ ʣʶʜʠ, ʢʦʪʦʨʳʤ ʝʩʪʴ, ʯʪʦ ʨʘʩʩʢʘʟʘʪʴ ʠ ʧʦʢʘʟʘʪʴ ʤʠʣʣʠʦʥʘʤ 

ʟʨʠʪʝʣʝʡ ʈʦʩʩʠʠ, ʪʦ ʵʪʦ ï ɺʘʰ ʢʦʥʢʫʨʩ! ʈʘʩʩʢʘʞʠʪʝ ʤʠʣʣʠʦʥʘʤ ʦ ɺʘʰʠʭ ʦʪʢʨʳʪʠʷʭ, 

ʠʩʩʣʝʜʦʚʘʥʠʷʭ, ʜʦʩʪʠʞʝʥʠʷʭ, ʦʙʨʘʟʮʘʭ ʠ ʫʩʪʨʦʡʩʪʚʘʭ!  

ɿʘʜʘʥʠʝ ʪʚʦʨʯʝʩʢʦʛʦ ʪʫʨʘ ʧʨʦʛʨʘʤʤʳ çɼʦʙʨʦʝ ʫʪʨʦ, ʈʦʩʩʠʷ!è ʜʣʷ ʫʯʘʩʪʥʠʢʦʚ 

ʀʥʪʝʨʥʝʪ-ʦʣʠʤʧʠʘʜʳ: çʅʘʥʦʪʝʭʥʦʣʦʛʠʠ 20 ʣʝʪ ʩʧʫʩʪʷè... 

ʏʘʩʪʴ 1. ʊʚʦʨʯʝʩʢʘʷ (ʩʘʤʘʷ ʚʘʞʥʘʷ, ʦʮʝʥʠʚʘʝʪʩʷ ʚ ʙʘʣʣʘʭ)  

çʇʝʨʝʥʝʩʝʤʩʷ ʥʘ 20 ʣʝʪ ʚ ʙʫʜʫʱʝʝ, ʠ ʧʨʝʜʩʪʘʚʠʤ, ʯʪʦ ɺʳ ʪʝʧʝʨʴ ï ʚʳʜʘʶʱʠʡʩʷ ʠ 

ʠʟʚʝʩʪʥʳʡ ʚʦ ʚʩʝʤ ʤʠʨʝ ʫʯʝʥʳʡ, ʠʩʩʣʝʜʦʚʘʪʝʣʴ ʚ ʦʙʣʘʩʪʠ ʥʘʥʦʪʝʭʥʦʣʦʛʠʡ. ʉʝʛʦʜʥʷ ï ɺʳ 

ʛʦʩʪʴ ʚ ʩʪʫʜʠʠ ʧʨʦʛʨʘʤʤʳ çɼʦʙʨʦʝ ʫʪʨʦ, ʈʦʩʩʠʷ!è. ɻʣʘʚʥʘʷ ʪʝʤʘ ʠʥʪʝʨʚʴʶ: çɺʘʞʥʳʝ 

ʦʪʢʨʳʪʠʷ ʧʦʩʣʝʜʥʠʭ ʣʝʪ ʠ ʩʘʤʳʝ ʠʥʪʝʨʝʩʥʳʝ ʠʟʦʙʨʝʪʝʥʠʷ, ʩʚʷʟʘʥʥʳʝ ʩ ʥʠʤʠè.  

ɿʘʜʘʥʠʝ: ʥʘʧʠʰʠʪʝ ʵʪʦ ʠʥʪʝʨʚʴʶ. ʂʘʢʠʝ ʚʦʧʨʦʩʳ ʟʘʜʘʚʘʣʠ (ʙʳ) ʥʘʰʠ ʚʝʜʫʱʠʝ, ʠ ʯʪʦ (ʙʳ) 

ɺʳ ʦʪʚʝʯʘʣʠ. ɺʨʝʤʷ ʚ ʵʬʠʨʝ ï 5 ʤʠʥʫʪ (ʧʨʠʤʝʨʥʦ 2,5 ʩʪʨʘʥʠʮʳ ʪʝʢʩʪʘ 14 ʢʝʛʣʝʤ Times 

New Roman). ʇʨʠʜʫʤʘʡʪʝ ʠ ʦʧʠʰʠʪʝ, ʯʪʦ ɺʳ ʤʦʛʣʠ ʙʳ ʧʦʢʘʟʘʪʴ çʤʘʪʝʨʠʘʣʴʥʦʛʦè ʚʦ 

ʚʨʝʤʷ ʵʪʦʛʦ ʠʥʪʝʨʚʴʶ (ʦʙʨʘʟʮʳ, ʫʩʪʨʦʡʩʪʚʘ ʠ ʧʨ.).  

ʂʨʠʪʝʨʠʠ ʦʮʝʥʢʠ:  

¶ ʉʦʦʪʚʝʪʩʪʚʠʝ ʨʘʙʦʪʳ ʟʘʜʘʥʠʶ ʠ ʧʨʝʜʣʦʞʝʥʥʦʡ ʪʝʤʘʪʠʢʝ ʢʦʥʢʫʨʩʘ (5 ʙʘʣʣʘ)  

¶ ʆʨʠʛʠʥʘʣʴʥʦʩʪʴ (5 ʙʘʣʣʦʚ)  

¶ ʊʚʦʨʯʝʩʢʠʡ ʧʦʜʭʦʜ (5 ʙʘʣʣʦʚ)  
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¶ ɿʜʨʘʚʳʡ ʩʤʳʩʣ (5 ʙʘʣʣʦʚ)  

ʏʘʩʪʴ 2. ʌʦʨʤʘʣʴʥʦ ï ʢʚʘʣʠʬʠʢʘʮʠʦʥʥʘʷ (ʦʮʝʥʠʚʘʝʪʩʷ ʢʘʢ çʟʘʯʝʪè ʠʣʠ çʥʝʟʘʯʝʪè)  

ɼʣʷ ʫʯʘʩʪʠʷ ʚ ʢʦʥʢʫʨʩʝ ɺʘʤ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʩʤʦʪʨʝʪʴ ʣʝʢʮʠʠ "ɺʠʜʝʦʤʘʥʠʠ". ɺʳ ʙʫʜʝʪʝ 

ʜʦʣʞʥʳ ʥʘʙʨʘʪʴ ʤʠʥʠʤʫʤ ʙʘʣʣʦʚ ʚ ʪʝʩʪʝ ʥʘ ʟʥʘʥʠʝ "ʥʘʥʦʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ" ʚʳʧʫʩʢʦʚ 

ʧʝʨʝʜʘʯʠ (ʦʜʥʦʚʨʝʤʝʥʥʦ ʩʦ ʧʝʨʝʜʘʯʝʡ ʞʶʨʠ ɺʘʰʝʡ ʨʘʙʦʪʳ). ɼʦʙʨʦʞʝʣʘʪʝʣʴʥʳʝ (ʠ ʵʪʦ 

ʧʨʘʚʜʘ!) ʥʘʫʯʥʦ ï ʪʝʭʥʠʯʝʩʢʠʝ ʩʦʚʝʪʥʠʢʠ çɼʦʙʨʦʛʦ ʫʪʨʘè ʠʟ ʩʦʩʪʘʚʘ ʞʶʨʠ ʦʣʠʤʧʠʘʜʳ 

ʚʳʩʢʘʞʫʪ ʩʚʦʠ ʨʝʢʦʤʝʥʜʘʮʠʠ ʩʲʝʤʦʯʥʦʡ ʛʨʫʧʧʝ. ʇʨʠ ʵʪʦʤ ʦʥʠ ʙʫʜʫʪ ʨʫʢʦʚʦʜʩʪʚʦʚʘʪʴʩʷ 

ʪʝʤ, ʯʪʦ ɺʘʰʝ ʬʫʪʫʨʠʩʪʠʯʝʩʢʦʝ ʠʥʪʝʨʚʴʶ ʜʦʣʞʥʦ ʠʩʭʦʜʠʪʴ ʥʝ ʪʦʣʴʢʦ ʠʟ ʩʝʨʜʮʘ, ʥʦ ʠ ʠʜʪʠ 

ʦʪ ʫʤʘ ʠ ʦʧʳʪʘ. ʄʳ ʥʫʞʜʘʝʤʩʷ ʚ ɺɸʐɽʁ ʉɽɻʆɼʅʗʐʅɽʁ çʠʩʪʦʨʠʠ ʫʩʧʝʭʘè. 

ʈʘʩʩʢʘʞʠʪʝ ʫʞʝ ʥʝ ʚ ʭʫʜʦʞʝʩʪʚʝʥʥʦʤ ʩʪʠʣʝ, ʘ ʥʘ ʷʟʳʢʝ ʩʫʭʠʭ ʬʘʢʪʦʚ:  

1. ɺʘʰʘ ʬʦʪʦʛʨʘʬʠʷ (ʜʘʞʝ ʝʩʣʠ ɺʳ ʥʝ ʨʘʟʤʝʱʘʣʠ ʝʝ ʚ ʘʥʢʝʪʝ, ʜʘʡʪʝ ʝʝ, ʧʦʞʘʣʫʡʩʪʘ, 

ʟʜʝʩʴ)  

2. ʂʪʦ ɺʳ ʧʦ ʦʙʨʘʟʦʚʘʥʠʶ? (1 ʘʙʟʘʮ)  

3. ʂʘʢʠʝ ʨʘʙʦʪʳ (ʧʫʙʣʠʢʘʮʠʠ) ʚʳ ʠʤʝʝʪʝ (ʦʙʱʝʝ ʯʠʩʣʦ ʠ 5 ʣʫʯʰʠʭ ʩʩʳʣʦʢ), ʚ ʢʘʢʠʭ 

ʢʦʥʬʝʨʝʥʮʠʷʭ ʫʯʘʩʪʚʦʚʘʣʠ (ʥʝ ʙʦʣʝʝ 0.5 ʩʪʨ.). ɼʣʷ ʰʢʦʣʴʥʠʢʦʚ ʵʪʦʪ ʧʫʥʢʪ ʤʦʞʥʦ 

ʧʨʦʧʫʩʪʠʪʴ ʠʣʠ ʨʘʩʩʢʘʟʘʪʴ, ʥʘ ʢʘʢʠʭ ʢʦʥʢʫʨʩʘʭ ɺʳ ʙʳʣʠ ʠ ʛʜʝ ʧʦʙʝʜʠʣʠ.  

4. ɺ ʯʝʤ ʩʤʳʩʣ ɺʘʰʝʡ ʨʘʙʦʪʳ ʩʝʡʯʘʩ? (ʥʝ ʙʦʣʝʝ 1 ʩʪʨ.)  

5. ʃʘʢʦʥʠʯʥʦ ʠ ʦʙʦʩʥʦʚʘʥʦ ʦʙʲʷʩʥʠʪʝ, ʚ ʯʝʤ ʩʦʩʪʦʷʪ ɺʘʰʠ ʣʫʯʰʠʝ, ʩʘʤʳʝ 

ʦʨʠʛʠʥʘʣʴʥʳʝ ʥʘʭʦʜʢʠ (ʥʝ ʙʦʣʝʝ 1ʩʪʨ.)  

6. ʏʪʦ ɺʳ ʤʦʞʝʪʝ ʧʦʢʘʟʘʪʴ ʟʨʠʪʝʣʷʤ? (ʦʙʨʘʟʮʳ, ʫʩʪʘʥʦʚʢʠ, ʠʟʦʙʨʝʪʝʥʠʷ, é, 

ʞʝʣʘʪʝʣʴʥʳ ʬʦʪʦʠʟʦʙʨʘʞʝʥʠʷ) (ʥʝ ʙʦʣʝʝ 1 ʩʪʨ.)  

7. ɼʦʧʦʣʥʠʪʝʣʴʥʘʷ ʠʥʬʦʨʤʘʮʠʷ (ʯʪʦ ʤʦʞʥʦ, ʘ ʯʪʦ ʥʝʣʴʟʷ ʨʘʩʢʨʳʚʘʪʴ ʧʫʙʣʠʯʥʦ, 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʚʘʞʥʳʝ ʬʘʢʪʦʨʳ, ʥʝʬʦʨʤʘʣʴʥʦʝ ʦʙʲʷʩʥʝʥʠʝ, ʧʦʯʝʤʫ ɺʳ ʭʦʪʝʣʠ 

ʙʳ ʨʘʩʩʢʘʟʘʪʴ ʦ ɺʘʰʝʡ ʨʘʙʦʪʝ) (ʥʝ ʙʦʣʝʝ 1 ʩʪʨ.)  

ʈʘʙʦʪʘ ʧʦʜʘʝʪʩʷ ʚ ʚʠʜʝ ʆɼʅʆɻʆ ʬʘʡʣʘ ʬʦʨʤʘʪʘ PDF, ʚ ʢʦʪʦʨʳʡ ʨʘʟʤʝʱʘʝʪʩʷ ʏɸʉʊʔ 1, 

ʏɸʉʊʔ 2, ʘ ʪʘʢʞʝ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʤʘʪʝʨʠʘʣʳ (ʧʦʜʩʢʘʟʢʘ - ʚ PDF ʬʘʡʣ ʧʦʩʣʝʜʥʠʭ ʚʝʨʩʠʡ 

Acrobat Reader ʤʦʞʥʦ ʚʩʪʘʚʠʪʴ ʚʠʜʝʦʨʦʣʠʢʠ). ʊʝʭʥʠʯʝʩʢʦʝ ʦʛʨʘʥʠʯʝʥʠʝ ï ʬʘʡʣ ʥʝ ʜʦʣʞʝʥ 

ʙʳʪʴ ʨʘʟʤʝʨʦʤ ʙʦʣʝʝ 20 ʄʙ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʧʝʨʚʦʡ ʯʘʩʪʠ ʢʦʥʢʫʨʩʘ ɺʳ ʜʦʣʞʥʳ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʪʴ ɺʀɼɽʅʀɽ 

ʙʫʜʫʱʝʛʦ ʪʦʡ ʧʨʦʙʣʝʤʘʪʠʢʠ, ʢʦʪʦʨʦʡ ɺʳ ʟʘʥʠʤʘʝʪʝʩʴ, ʠ ʩʜʝʣʘʪʴ ʵʪʦ ʢʨʘʩʠʚʦ, ʜʣʷ 

ʟʨʠʪʝʣʝʡ, ʢʦʪʦʨʳʝ, ʚʦʟʤʦʞʥʦ, ʤʘʣʦ ʯʪʦ ʟʥʘʶʪ. ɺʦ ʚʪʦʨʦʡ ï ʧʦʢʘʟʘʪʴ ʅɸʉʊʆʗʑɽɽ ɺʘʰʝʡ 

ʨʘʙʦʪʳ. ʇʦʩʪʘʨʘʡʪʝʩʴ ʧʝʨʝʜʘʪʴ ɺʘʰʠ ʠʜʝʠ ʚ ʧʝʨʚʦʡ ʯʘʩʪʠ ʨʘʙʦʪʳ ʭʦʨʦʰʠʤ 

ʭʫʜʦʞʝʩʪʚʝʥʥʳʤ ʷʟʳʢʦʤ ï ʝʝ ʙʫʜʝʪ ʦʮʝʥʠʚʘʪʴ ʪʚʦʨʯʝʩʢʘʷ ʢʦʤʘʥʜʘ ʧʨʦʛʨʘʤʤʳ çɼʦʙʨʦʝ 

ʫʪʨʦ, ʈʦʩʩʠʷ!è. ɺʳ ʜʦʣʞʥʳ ʫʙʝʜʠʪʴ ʠʭ ʚ ʪʦʤ, ʯʪʦ ʠʤʝʥʥʦ ɺʘʩ ʠ ɺʘʰʠ ʨʘʙʦʪʳ ʜʦʣʞʥʳ 

ʟʥʘʪʴ ʟʨʠʪʝʣʠ. ɺʦ ʚʪʦʨʦʡ ʯʘʩʪʠ ɺʳ ʜʦʣʞʥʳ ʫʙʝʜʠʪʴ ʥʘʫʯʥʦʝ ʞʶʨʠ ʚ ʦʨʠʛʠʥʘʣʴʥʦʩʪʠ 
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ɺʘʰʠʭ ʨʘʙʦʪ, ʧʦʵʪʦʤʫ ʦʥʘ ʧʠʰʝʪʩʷ ʚ ʩʪʠʣʝ ʥʘʫʯʥʦʛʦ, ʦʙʦʩʥʦʚʘʥʥʦʛʦ ʦʙʩʫʞʜʝʥʠʷ 

ʧʨʦʙʣʝʤʳ, ʦʯʝʥʴ ʩʬʦʢʫʩʠʨʦʚʘʥʦ, ʚ ʨʘʩʯʝʪʝ ʥʘ ʞʶʨʠ. ʕʪʘ ʯʘʩʪʴ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ 

çʩʝʢʨʝʪʥʦʡè ʠ ʥʝ ʧʦʜʣʝʞʠʪ ʨʘʟʛʣʘʰʝʥʠʶ ʙʝʟ ɺʘʰʝʛʦ ʚʝʜʦʤʘ. ɿʘ ʥʝʝ ʥʝ ʜʘʝʪʩʷ ʙʘʣʣʦʚ, 

ʞʶʨʠ ʪʦʣʴʢʦ ʨʝʢʦʤʝʥʜʫʝʪ ʪʚʦʨʯʝʩʢʦʤʫ ʢʦʣʣʝʢʪʠʚʫ çɼʦʙʨʦʛʦ ʫʪʨʘè ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʣʠ 

ʨʘʙʦʪʫ ʜʘʥʥʦʛʦ ʫʯʘʩʪʥʠʢʘ ʧʦ ʦʩʥʦʚʥʳʤ ʢʨʠʪʝʨʠʷʤ ʪʚʦʨʯʝʩʢʦʛʦ ʢʦʥʢʫʨʩʘ, ʠʣʠ ʥʝʪ.  

  



50 

 

ɸʢʘʜʝʤʠʯʝʩʢʠʡ ʧʦʜʭʦʜ ʈɸʅ (2010, ʪʚʦʨʯʝʩʢʠʡ ʢʦʥʢʫʨʩ) 

ʆʪʜʝʣʝʥʠʝ ʭʠʤʠʠ ʠ ʥʘʫʢ ʦ ʤʘʪʝʨʠʘʣʘʭ ʈʦʩʩʠʡʩʢʦʡ ɸʢʘʜʝʤʠʠ ʅʘʫʢ ʦʙʲʷʚʣʷʝʪ ʦ 

ʧʨʦʚʝʜʝʥʠʠ ʚ ʨʘʤʢʘʭ IV ʀʥʪʝʨʥʝʪ ï ʦʣʠʤʧʠʘʜʳ ʢʦʥʢʫʨʩʘ ʨʘʙʦʪ ʩʪʫʜʝʥʪʦʚ, ʘʩʧʠʨʘʥʪʦʚ, 

ʤʦʣʦʜʳʭ ʫʯʝʥʳʭ çɸʢʘʜʝʤʠʯʝʩʢʠʡ ʧʦʜʭʦʜè. ɼʣʷ ʫʯʘʩʪʠʷ ʚ ʢʦʥʢʫʨʩʝ ʩʣʝʜʫʝʪ 

ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʪʴʩʷ, ʨʘʙʦʪʳ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʚ ʨʘʤʢʘʭ ʢʫʨʩʘ çʀʟʙʨʘʥʥʳʝ ʛʣʘʚʳ 

ʥʘʥʦʭʠʤʠʠ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʥʘʥʦʤʘʪʝʨʠʘʣʳè. ʈʘʙʦʪʳ ʧʨʠʥʠʤʘʶʪʩʷ ʧʦ ʥʘʧʨʘʚʣʝʥʠʷʤ:  

¶ ʅʘʥʦʤʘʪʝʨʠʘʣʳ ʧʨʦʰʣʦʛʦ  

¶ ʅʘʥʦʤʘʪʝʨʠʘʣʳ ʥʘʩʪʦʷʱʝʛʦ  

¶ ʅʘʥʦʤʘʪʝʨʠʘʣʳ ʙʫʜʫʱʝʛʦ  

¶ ʉʢʨʠʞʘʣʠ ʠʩʪʦʨʠʠ  

¶ ʇʨʦʨʦʢʠ ʣʞʝʥʘʫʢʠ  

ɺ ʨʘʤʢʘʭ ʧʝʨʚʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ʘʚʪʦʨʳ ʨʘʙʦʪ ʤʦʛʫʪ ʨʘʩʩʤʦʪʨʝʪʴ ʨʝʘʣʴʥʳʝ ʧʨʠʤʝʨʳ 

ʥʘʥʦʤʘʪʝʨʠʘʣʦʚ, ʢʦʪʦʨʳʝ ʩʫʱʝʩʪʚʦʚʘʣʠ ʜʦ ʥʘʯʘʣʘ ʵʨʳ ʥʘʥʦʪʝʭʥʦʣʦʛʠʡ (ʚ ʪʦʤ ʯʠʩʣʝ, 

ʠʟʚʝʩʪʥʳʝ ʠʩʪʦʨʠʯʝʩʢʠʝ ʠʣʠ çʜʦʠʩʪʦʨʠʯʝʩʢʠʝè ʬʘʢʪʳ, ʧʨʠʨʦʜʥʳʝ ʦʙʲʝʢʪʳ ʠ ʧʨʦʮʝʩʩʳ, 

ʤʦʞʥʦ ʦʙʩʫʜʠʪʴ ʟʘʙʳʪʳʝ, ʥʝʧʨʠʟʥʘʥʥʳʝ ʠʣʠ ʩʧʦʨʥʳʝ ʦʪʢʨʳʪʠʷ ʠ ʪ.ʜ.). ɺ ʨʘʤʢʘʭ ʚʪʦʨʦʛʦ 

ʢʦʥʢʫʨʩʘ ɺʳ ʤʦʞʝʪʝ ʨʘʩʩʢʘʟʘʪʴ ʦ ʩʚʦʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ï ʢʘʢ ʩʘʤʠʭ ʥʘʥʦʤʘʪʝʨʠʘʣʘʭ, 

ʧʦʣʫʯʝʥʥʳʭ ɺʘʤʠ ʠ ʢʦʣʣʝʛʘʤʠ, ʪʘʢ ʠ ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʭʠʤʠʯʝʩʢʠʭ ʧʦʜʭʦʜʘʭ ʧʦ ʠʭ ʩʠʥʪʝʟʫ. 

ɺ ʨʘʤʢʘʭ ʪʨʝʪʴʝʛʦ ʢʦʥʢʫʨʩʘ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʠ ʦʙʦʩʥʦʚʘʥʥʦ ʦʙʩʫʞʜʘʶʪʩʷ ʠʜʝʠ ʥʦʚʳʭ 

ʥʘʥʦʤʘʪʝʨʠʘʣʦʚ ʠʣʠ ʧʨʦʮʝʩʩʦʚ ʧʦ ʠʭ ʩʦʟʜʘʥʠʶ, ʢʦʪʦʨʳʝ ʧʦʢʘ ʝʱʝ ʥʝ ʩʫʱʝʩʪʚʫʶʪ, ʥʦ 

ʤʦʛʫʪ ʧʨʠʥʝʩʪʠ ʢ ʧʨʦʨʳʚʫ ʠ ʧʦʣʫʯʝʥʠʶ ʫʥʠʢʘʣʴʥʳʭ ʥʘʫʯʥʳʭ ʠʣʠ ʧʨʘʢʪʠʯʝʩʢʠʭ 

ʨʝʟʫʣʴʪʘʪʦʚ, ʪʦ ʝʩʪʴ ʥʘʫʯʥʘʷ ʬʘʥʪʘʩʪʠʢʘ ʚ ʦʙʣʘʩʪʠ ʥʘʥʦʤʘʪʝʨʠʘʣʦʚ. ɺ ʯʝʪʚʝʨʪʦʤ 

ʥʘʧʨʘʚʣʝʥʠʠ ʥʝʦʙʭʦʜʠʤʦ ʨʘʩʰʠʨʠʪʴ çʦʬʠʮʠʘʣʴʥʫʶè ʧʨʦʟʘʧʘʜʥʫʶ ʠʩʪʦʨʠʶ 

ʥʘʥʦʪʝʭʥʦʣʦʛʠʡ ʟʘ ʩʯʝʪ ʨʘʩʩʤʦʪʨʝʥʠʷ ʜʦʩʪʠʞʝʥʠʡ ʨʦʩʩʠʡʩʢʠʭ (ʥʘʮʠʦʥʘʣʴʥʳʭ, ʩʦʚʝʪʩʢʠʭ 

ʫʯʝʥʳʭ) ʠ ʠʭ ʥʘʫʯʥʳʭ ʰʢʦʣ, ʢʦʪʦʨʳʝ ʚʥʝʩʣʠ ʩʚʦʠʤʠ ʨʘʙʦʪʘʤʠ ʩʫʱʝʩʪʚʝʥʥʳʡ ʚʢʣʘʜ ʚ 

ʨʘʟʚʠʪʠʝ ʥʘʥʦʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʦʜʭʦʜʦʚ ʠ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʦʩʥʦʚ ʥʘʥʦʪʝʭʥʦʣʦʛʠʡ, ʜʘʞʝ 

ʝʩʣʠ ʵʪʠ ʨʘʙʦʪʳ ʥʝʠʟʚʝʩʪʥʳ ʚʥʝ ʧʨʝʜʝʣʦʚ ʥʘʰʝʡ ʩʪʨʘʥʳ (ʨʝʩʧʫʙʣʠʢ ʉʅɻ). ɺ ʧʷʪʦʤ 

ʢʦʥʢʫʨʩʝ ʧʨʝʜʣʘʛʘʝʪʩʷ ʯʝʪʢʦ ʠ ʦʙʦʩʥʦʚʘʥʥʦ ʨʘʟʛʨʦʤʠʪʴ ʩʦʚʨʝʤʝʥʥʳʭ ʣʞʝʫʯʝʥʳʭ, 

ʤʦʰʝʥʥʠʢʦʚ, ʰʘʨʣʘʪʘʥʦʚ ʠ ʠʭ çʨʘʙʦʪʳè, ʜʘ ʪʘʢ, ʯʪʦʙʳ ʜʨʫʛʠʤ ʥʝʧʦʚʘʜʥʦ ʙʳʣʦ.  

ʅʘ ʢʦʥʢʫʨʩ ʧʨʠʥʠʤʘʶʪʩʷ ʨʘʙʦʪʳ ʚ ʚʠʜʝ ʦʜʥʦʛʦ ʬʘʡʣʘ, ʥʘʧʠʩʘʥʥʳʝ ʧʦ ʩʣʝʜʫʶʱʝʤʫ 

ʧʨʠʤʝʨʥʦʤʫ ʰʘʙʣʦʥʫ:  

¶ ʅʘʟʚʘʥʠʝ  

¶ ʉʚʝʜʝʥʠʷ ʦʙ ʘʚʪʦʨʝ (ʬʘʤʠʣʠʷ, ʠʤʷ, ʦʪʯʝʩʪʚʦ, ʤʝʩʪʦ ʨʘʙʦʪʳ ʠʣʠ ʫʯʝʙʳ, ʥʘʫʯʥʘʷ 

ʩʧʝʮʠʘʣʠʟʘʮʠʷ, ʥʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ, ʝʛʦ ʜʦʣʞʥʦʩʪʴ ʠ ʤʝʩʪʦ ʨʘʙʦʪʳ, ʝʩʣʠ ʝʩʪʴ, 

ʥʝ ʙʦʣʝʝ 0.5 ʩʪʨ.)  
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¶ ɸʥʥʦʪʘʮʠʷ ʥʘʫʯʥʘʷ (ʥʘʫʯʥʘʷ ʠʜʝʷ ʨʘʙʦʪʳ, ʥʝ ʙʦʣʝʝ 0.5 ʩʪʨ.)  

¶ ɸʥʥʦʪʘʮʠʷ ʜʣʷ ʥʝʩʧʝʮʠʘʣʠʩʪʦʚ (ʦʙʲʷʩʥʝʥʠʝ ʠʜʝʠ ʨʘʙʦʪʳ ʜʣʷ çʯʘʡʥʠʢʦʚè, 

ʧʨʦʩʪʳʤʠ ʩʣʦʚʘʤʠ, ʤʦʞʥʦ ʭʫʜʦʞʝʩʪʚʝʥʥʦ, ʧʦʵʪʠʯʝʩʢʠ ʠ ʧʨ., ʥʝ ʙʦʣʝʝ 1 ʩʪʨ.)  

¶ ʇʦʯʝʤʫ ʠ ʟʘʯʝʤ ʥʘʧʠʩʘʥʘ ʨʘʙʦʪʘ (ʘʢʪʫʘʣʴʥʦʩʪʴ, ʥʦʚʠʟʥʘ, ʪʝʢʫʱʝʝ ʩʦʩʪʦʷʥʠʝ ʜʝʣ, 

ʥʝ ʙʦʣʝʝ 1 ʩʪʨ.)?  

¶ ʏʪʦ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʚ ʨʘʙʦʪʝ ʠ ʢʘʢʫʶ ʮʝʣʴ ʠ ʟʘʜʘʯʠ ʦʥʘ ʧʨʝʩʣʝʜʫʝʪ (ʮʝʣʠ, ʟʘʜʘʯʠ, 

ʦʙʲʝʢʪʳ, ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʝ ʚ ʨʘʙʦʪʝ, ʥʝ ʙʦʣʝʝ 1 ʩʪʨ.)?  

¶ ɺʚʝʜʝʥʠʝ (ʥʝ ʙʦʣʝʝ 0.5 ʩʪʨ.)  

¶ ʈʘʩʩʤʦʪʨʝʥʠʝ ʧʨʦʙʣʝʤʳ (ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘʷ ʯʘʩʪʴ, ʧʦʜʭʦʜʳ ʠ ʤʝʪʦʜʳ, 

ʦʙʩʫʞʜʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ ʠ ʧʨ., ʥʝ ʙʦʣʝʝ 3 ʩʪʨ. ʩ ʠʣʣʶʩʪʨʘʮʠʷʤʠ)  

¶ ɿʘʢʣʶʯʝʥʠʝ (ʚʳʚʦʜʳ, ʥʝ ʙʦʣʝʝ 0.5 ʩʪʨ.)  

¶ ʉʧʠʩʦʢ ʠʩʧʦʣʴʟʦʚʘʥʥʳʭ ʠʩʪʦʯʥʠʢʦʚ (ʩʩʳʣʢʠ, ʛʠʧʝʨʩʩʳʣʢʠ, ʩʚʦʠ ʩʦʙʩʪʚʝʥʥʳʝ 

ʦʧʫʙʣʠʢʦʚʘʥʥʳʝ ʨʘʙʦʪʳ ʠ ʚʳʩʪʫʧʣʝʥʠʷ ʥʘ ʢʦʥʬʝʨʝʥʮʠʷʭ, ʧʘʪʝʥʪʳ ʠ ʜʨʫʛʠʝ 

ʦʭʨʘʥʥʳʝ ʜʦʢʫʤʝʥʪʳ ʧʦ ʪʝʤʝ)  

ʂʨʠʪʝʨʠʠ ʦʮʝʥʢʠ:  

¶ ʦʨʠʛʠʥʘʣʴʥʦʩʪʴ ʨʘʙʦʪʳ ʠ ʧʦʜʭʦʜʦʚ, ʧʨʝʜʣʦʞʝʥʥʳʭ ʚ ʥʝʡ (5 ʙʘʣʣʦʚ),  

¶ ʟʥʘʯʠʤʦʩʪʴ ʨʘʙʦʪʳ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʟʥʘʥʠʡ (5 ʙʘʣʣʦʚ),  

¶ ʦʙʦʩʥʦʚʘʥʥʦʩʪʴ ʧʨʝʜʣʦʞʝʥʥʳʭ ʨʝʰʝʥʠʡ (5 ʙʘʣʣʦʚ)  

ʇʨʠʥʠʤʘʶʪʩʷ ʨʘʙʦʪʳ, ʫʯʘʩʪʚʦʚʘʚʰʠʝ ʚ ʜʨʫʛʠʭ ʢʦʥʢʫʨʩʘʭ ʧʨʠ ʫʩʣʦʚʠʠ, ʯʪʦ ʠʭ ʬʦʨʤʘʪ 

ʘʜʘʧʪʠʨʦʚʘʥ ʧʦʜ ʬʦʨʤʘʪ ʥʘʩʪʦʷʱʝʛʦ ʢʦʥʢʫʨʩʘ. 
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ɼʝʜʘʣ ʠ ʀʢʘʨ ʛʨʫʧʧʳ ʆʅʕʂʉʀʄ (2010, ʪʚʦʨʯʝʩʢʠʡ ʢʦʥʢʫʨʩ) 

ʃʶʜʠ ʚʩʝʛʜʘ ʭʦʪʝʣʠ ʣʝʪʘʪʴ ... ʚʚʝʨʭ, ʚʩʝ ʚʳʰʝ ʠ ʚʳʰʝ. ɼʦʙʠʚʘʪʴʩʷ ʥʦʚʦʛʦ, ʩʦʚʝʨʰʘʪʴ 

ʦʪʢʨʳʪʠʷ, ʧʨʠʜʫʤʳʚʘʪʴ ʠ ʜʝʣʘʪʴ ʪʦ, ʯʝʛʦ ʨʘʥʴʰʝ ʥʠʢʦʛʜʘ ʥʝ ʙʳʣʦ. ɼʨʝʚʥʷʷ ʣʝʛʝʥʜʘ 

ʛʣʘʩʠʪ, ʯʪʦ ʦʜʥʘʞʜʳ ʠʩʢʫʩʥʳʡ ʤʘʩʪʝʨ, ɼʝʜʘʣ, ʩʜʝʣʘʣ ʢʨʳʣʴʷ (ʚʧʝʨʚʳʝ ʚ ʤʠʨʝ!). ʆʥʠ ʙʳʣʠ 

ʚʝʣʠʢʦʣʝʧʥʳ! ʀ ʫʯʝʥʠʢ ʝʛʦ, ʀʢʘʨ, ʩʪʘʣ ʧʝʨʚʳʤ ʣʝʪʯʠʢʦʤ - ʠʩʧʳʪʘʪʝʣʝʤ... ʀ ʧʦʣʝʪʝʣ. ɺʩʝ 

ʚʳʰʝ, ʠ ʚʳʰʝ, ʢ ʩʦʣʥʮʫ, ʢ ʤʝʯʪʝ! ʀ ʚʩʝ ʙʳʣʦ ʙʳ ʭʦʨʦʰʦ, ʥʦ ʚʥʝʰʥʷʷ ʪʝʤʧʝʨʘʪʫʨʘ ʚʳʰʣʘ 

ʟʘ ʜʦʧʫʩʪʠʤʳʡ ʜʠʘʧʘʟʦʥ ʫʩʣʦʚʠʡ ʵʢʩʧʣʫʘʪʘʮʠʠ ʢʨʳʣʴʝʚ, ʯʪʦ, ʢʘʢ ʠʟʚʝʩʪʥʦ, ʧʨʠʚʝʣʦ ʢ 

ʨʘʟʨʫʰʝʥʠʶ ʩʚʝʨʭʣʝʛʢʦʛʦ ʣʝʪʘʪʝʣʴʥʦʛʦ ʘʧʧʘʨʘʪʘ ʠ ʯʝʣʦʚʝʯʝʩʢʠʤ ʞʝʨʪʚʘʤ. ʀʟʦʙʨʝʪʝʥʠʝ 

ɼʝʜʘʣʘ - ʪʠʧʠʯʥʘʷ ʠʩʪʦʨʠʷ ʩʦʟʜʘʥʠʷ ʠ ʫʩʧʝʰʥʦʡ ʧʦʧʳʪʢʠ ʚʥʝʜʨʝʥʠʷ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ 

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʧʨʦʝʢʪʘ (ʩ ʝʜʠʥʩʪʚʝʥʥʳʤ ʫʧʫʱʝʥʠʝʤ, ʢʦʪʦʨʦʝ ʥʝ ʟʘʚʠʩʝʣʦ ʦʪ ʘʚʪʦʨʘ 

ʧʨʦʝʢʪʘ ʠ, ʢ ʩʦʞʘʣʝʥʠʶ, ʧʨʠʚʝʣʦ ʢ ʥʘʨʫʰʝʥʠʶ ʨʝʛʣʘʤʝʥʪʘ ʠʩʧʳʪʘʥʠʡ).  

¶ ʇʦʙʫʜʴʪʝ ɼʝʜʘʣʦʤ ʠ ʥʝʤʥʦʛʦ, ʧʨʠʯʝʤ ʪʝʦʨʝʪʠʯʝʩʢʠ, ʀʢʘʨʦʤ ʠ ʧʦʫʯʘʩʪʚʫʡʪʝ ʚ 

ʪʚʦʨʯʝʩʢʦʤ ʢʦʥʢʫʨʩʝ ʛʝʥʝʨʘʣʴʥʦʛʦ ʧʘʨʪʥʝʨʘ ɺʩʝʨʦʩʩʠʡʩʢʠʭ ʀʥʪʝʨʥʝʪ - ʦʣʠʤʧʠʘʜ 

ʧʦ ʥʘʥʦʪʝʭʥʦʣʦʛʠʷʤ - ʛʨʫʧʧʳ ʆʅʕʂʉʀʄ, ʧʦʩʚʷʱʝʥʥʦʤʫ ʨʘʟʨʘʙʦʪʢʝ ʥʦʚʳʭ 

ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʧʨʦʝʢʪʦʚ, ʩʚʷʟʘʥʥʳʭ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʥʘʥʦʪʝʭʥʦʣʦʛʠʡ ʠ 

ʥʘʥʦʤʘʪʝʨʠʘʣʦʚ. ʋʩʣʦʚʠʷ ʢʦʥʢʫʨʩʘ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʧʨʦʝʢʪʦʚ ʛʨʫʧʧʳ ʆʅʕʂʉʀʄ 

ʜʣʷ ʫʯʘʩʪʥʠʢʦʚ IV ʀʥʪʝʨʥʝʪ - ʦʣʠʤʧʠʘʜʳ ʧʦ ʥʘʥʦʪʝʭʥʦʣʦʛʠʷʤ: 

¶ ʧʨʦʝʢʪ ʜʦʣʞʝʥ ʙʳʪʴ ʩʚʷʟʘʥ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʥʘʥʦʪʝʭʥʦʣʦʛʠʡ (ʥʘʥʦʤʘʪʝʨʠʘʣʦʚ), 

ʧʨʝʠʤʫʱʝʩʪʚʘ ʢʦʪʦʨʳʭ ʜʦʣʞʥʳ ʩʜʝʣʘʪʴ ʧʨʦʝʢʪ ʦʨʠʛʠʥʘʣʴʥʳʤ ʠ ʠʥʥʦʚʘʮʠʦʥʥʳʤ  

¶ ʦʩʥʦʚʥʳʝ ʦʙʣʘʩʪʠ, ʚ ʨʘʤʢʘʭ ʢʦʪʦʨʳʭ ʠ ʜʣʷ ʢʦʪʦʨʳʭ ʨʘʟʨʘʙʘʪʳʚʘʝʪʩʷ ʧʨʦʝʢʪ, 

ʦʛʨʘʥʠʯʠʚʘʶʪʩʷ ʪʦʣʴʢʦ ʞʝʣʘʥʠʝʤ ʠʣʠ ʬʘʥʪʘʟʠʝʡ ʫʯʘʩʪʥʠʢʘ, ʭʦʪʷ ʙʳʣʦ ʙʳ 

ʞʝʣʘʪʝʣʴʥʦ, ʯʪʦʙʳ ʧʨʦʝʢʪ ʦʨʠʝʥʪʠʨʦʚʘʣʩʷ ʥʘ ʨʘʟʨʘʙʦʪʢʫ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʵʥʝʨʛʠʠ, ʨʝʰʝʥʠʝ ʧʨʦʙʣʝʤ ʵʢʦʣʦʛʠʠ ʠ 

ʵʥʝʨʛʦʩʙʝʨʝʞʝʥʠʷ, ʥʦʚʳʭ ʠʩʪʦʯʥʠʢʦʚ ʩʚʝʪʘ, ʩʦʟʜʘʥʠʝ ʥʦʚʳʭ ʵʬʬʝʢʪʠʚʥʳʭ 

ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ, ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʧʨʝʧʘʨʘʪʦʚ, ʩʝʥʩʦʨʦʚ ʠ ʩʨʝʜʩʪʚ 

ʜʠʘʛʥʦʩʪʠʢʠ, ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʠ, ʭʨʘʥʝʥʠʷ ʠ ʧʝʨʝʜʘʯʠ ʠʥʬʦʨʤʘʮʠʠ, ʧʨʠʤʝʥʝʥʠʝ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʠ ʢʦʤʧʴʶʪʝʨʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʥʦʚʳʭ ʢʦʥʩʪʨʫʢʮʠʦʥʥʳʭ 

ʤʘʪʝʨʠʘʣʦʚ.  

¶ ʦʜʥʦʚʨʝʤʝʥʥʦ ʩʣʝʜʫʝʪ ʧʦʜʘʪʴ ʟʘʷʚʢʫ ʥʘ ɿʚʦʨʳʢʠʥʩʢʠʡ ʧʨʦʝʢʪ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʇʦʣʦʞʝʥʠʝʤ ʦ ɿʚʦʨʳʢʠʥʩʢʦʤ ʧʨʦʝʢʪʝ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʥʘʠʙʦʣʝʝ ʫʩʧʝʰʥʳʤ 

ʫʯʘʩʪʥʠʢʘʤ ʜʘʥʥʦʛʦ ʢʦʥʢʫʨʩʘ ʚ ʨʘʤʢʘʭ ʀʥʪʝʨʥʝʪ - ʦʣʠʤʧʠʘʜʳ ʧʦ ʥʘʥʦʪʝʭʥʦʣʦʛʠʷʤ 

ʦʪ ʠʤʝʥʠ ʆʨʛʢʦʤʠʪʝʪʘ ʙʫʜʝʪ ʜʘʥʘ ʨʝʮʝʥʟʠʷ - ʨʝʢʦʤʝʥʜʘʮʠʷ ʠʭ ʧʨʦʝʢʪʘ ʜʣʷ ʝʛʦ 

ʧʨʦʜʚʠʞʝʥʠʷ ʥʘ ɿʚʦʨʳʢʠʥʩʢʦʤ ʧʨʦʝʢʪʝ, ʜʣʷ ʚʩʝʭ ʧʨʠʟʝʨʦʚ ʠ ʧʦʙʝʜʠʪʝʣʝʡ ʢʦʥʢʫʨʩʘ 

ʛʨʫʧʧʳ ʆʅʕʂʉʀʄ (ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʫʯʘʩʪʠʷ ʚ ɿʚʦʨʳʢʠʥʩʢʦʤ ʧʨʦʝʢʪʝ) ʙʫʜʫʪ 

ʫʩʪʘʥʦʚʣʝʥʳ ʜʝʥʝʞʥʳʝ ʧʨʝʤʠʠ ʠ ʚʳʜʘʥ ʦʬʠʮʠʘʣʴʥʳʡ ʜʠʧʣʦʤ ʧʦʙʝʜʠʪʝʣʷ. ɽʩʣʠ 

http://zv.innovaterussia.ru/member/blog/current/7798
http://www.onexim.ru/
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ɺʳ ʭʦʪʠʪʝ ʫʯʘʩʪʚʦʚʘʪʴ ʪʦʣʴʢʦ ʚ ʢʦʥʢʫʨʩʝ ʛʨʫʧʧʳ ʆʅʕʂʉʀʄ ʥʘ IV ʀʥʪʝʨʥʝʪ - 

ʦʣʠʤʧʠʘʜʝ ʧʦ ʥʘʥʦʪʝʭʥʦʣʦʛʠʷʤ (ʙʝʟ ʫʯʘʩʪʠʷ ʚ ɿʚʦʨʳʢʠʥʩʢʦʤ ʧʨʦʝʢʪʝ), ʵʪʦ ʥʠʢʘʢ 

ʥʝ ʩʢʘʞʝʪʩʷ ʚ ʭʫʜʰʫʶ ʩʪʦʨʦʥʫ ʥʘ ɺʘʰʠʭ ʰʘʥʩʘʭ ʧʦʙʝʜʠʪʴ, ʦʜʥʘʢʦ ʫʯʘʩʪʥʠʢʠ, 

ʢʦʪʦʨʳʝ ʦʜʥʦʚʨʝʤʝʥʥʦ ʧʦʜʘʜʫʪ ʟʘʷʚʢʫ ʥʘ ɿʚʦʨʳʢʠʥʩʢʠʡ ʧʨʦʝʢʪ, ʙʫʜʫʪ ʠʤʝʪʴ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ ʰʘʥʩ ʚʳʠʛʨʘʪʴ ʝʱʝ ʚ ʦʜʥʦʤ ʢʨʫʧʥʦʤ ʢʦʥʢʫʨʩʝ.  

ʇʨʘʚʠʣʘ ʦʬʦʨʤʣʝʥʠʷ ʟʘʷʚʦʢ ʥʘ ʢʦʥʢʫʨʩ ʛʨʫʧʧʳ ʆʅʕʂʉʀʄ ʥʘ IV ʀʥʪʝʨʥʝʪ - ʦʣʠʤʧʠʘʜʳ 

ʧʦ ʥʘʥʦʪʝʭʥʦʣʦʛʠʷʤ: 

¶ ʈʘʟʤʝʨ ʨʘʙʦʪʳ - ʥʝ ʙʦʣʝʝ 10 ʩʪʨʘʥʠʮ (ʬʦʨʤʘʪ ɸ4 ʩ ʦʪʩʪʫʧʘʤʠ ʧʦ 2 ʩʤ ʦʪ ʢʨʘʝʚ, 

ʰʨʠʬʪ Arial ʠʣʠ Times New Roman, 12 pt, ʦʜʠʥʦʯʥʳʡ ʠʥʪʝʨʚʘʣ) ʚʤʝʩʪʝ ʩ 

ʠʣʣʶʩʪʨʘʮʠʷʤʠ ʠ ʩʧʠʩʢʦʤ ʠʩʧʦʣʴʟʦʚʘʥʥʳʭ ʠʩʪʦʯʥʠʢʦʚ;  

¶ ʉʪʨʫʢʪʫʨʘ ʨʘʙʦʪʳ ʜʦʣʞʥʘ ʚʢʣʶʯʘʪʴ ʘʥʥʦʪʘʮʠʶ, ʚʚʝʜʝʥʠʝ, ʦʩʥʦʚʥʫʶ ʥʘʫʯʥʫʶ 

ʯʘʩʪʴ, ʚʦʟʤʦʞʥʳʝ ʦʙʣʘʩʪʠ ʠ ʵʬʬʝʢʪʳ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ, ʙʠʟʥʝʩ - 

ʦʙʦʩʥʦʚʘʥʠʝ, ʦʧʠʩʘʥʠʝ ʪʝʭʥʠʢʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʝʟʫʣʴʪʘʪʦʚ ʧʨʦʝʢʪʘ, 

ʚʳʚʦʜʳ, ʩʧʠʩʦʢ ʠʩʧʦʣʴʟʦʚʘʥʥʳʭ ʠʩʪʦʯʥʠʢʦʚ;  

ʂʨʠʪʝʨʠʠ ʦʮʝʥʢʠ ʨʘʙʦʪʳ: ʦʨʠʛʠʥʘʣʴʥʦʩʪʴ ʠ ʥʦʚʠʟʥʘ ʠʜʝʠ (3 ʙʘʣʣʘ), ʩʦʦʪʚʝʪʩʪʚʠʝ 

ʪʝʤʘʪʠʢʝ ʠ ʩʪʠʣʶ ʢʦʥʢʫʨʩʘ (2 ʙʘʣʣʘ), ʦʙʦʩʥʦʚʘʥʠʝ ʢʦʥʢʫʨʝʥʪʥʳʭ ʧʨʝʠʤʫʱʝʩʪʚ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʥʘʥʦʤʘʪʝʨʠʘʣʦʚ ʠ ʥʘʥʦʪʝʭʥʦʣʦʛʠʡ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʝʢʪʘ (5 ʙʘʣʣʦʚ), 

ʨʝʘʣʠʩʪʠʯʥʦʩʪʴ ʠ ʦʙʦʩʥʦʚʘʥʥʦʩʪʴ ʧʨʦʝʢʪʘ ʚ ʮʝʣʦʤ ʠ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʠ / ʠʣʠ 

ʩʦʮʠʘʣʴʥʳʭ ʚʳʛʦʜ. (5 ʙʘʣʣʦʚ) 

  

http://www.onexim.ru/
http://www.nanometer.ru/2009/11/08/olimpiada_157954.html
http://www.nanometer.ru/2009/11/08/olimpiada_157954.html
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ʇʨʦʟʦʥʜʠʨʫʝʤ ʥʘʥʦʤʠʨ ʢʦʤʧʘʥʠʠ ʅʊ ʄɼʊ (2010, ʪʚʦʨʯʝʩʢʠʡ ʢʦʥʢʫʨʩ) 

ʉ ʧʨʦʰʣʦʛʦ (2008) ʛʦʜʘ ʄʠʥʠʩʪʝʨʩʪʚʦ ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʥʘʫʢʠ ʈʌ ʨʝʘʣʠʟʫʝʪ ʧʦʠʩʪʠʥʝ 

ʫʥʠʢʘʣʴʥʳʡ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʡ ʧʨʦʝʢʪ. ɺʋɿʳ ʝʩʪʝʩʪʚʝʥʥʦ-ʥʘʫʯʥʦʡ ʠ ʠʥʞʝʥʝʨʥʦʡ 

ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ, ʘ ʪʘʢʞʝ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʝ ʰʢʦʣʳ (ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʬʠʟʠʢʦ-

ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ) ʦʩʥʘʱʘʶʪʩʷ ʣʘʙʦʨʘʪʦʨʠʷʤʠ ʜʣʷ ʦʙʫʯʝʥʠʷ ʩʪʫʜʝʥʪʦʚ ʠ ʰʢʦʣʴʥʠʢʦʚ 

ʦʩʥʦʚʘʤ ʥʘʥʦʪʝʭʥʦʣʦʛʠʡ ʥʘ ʨʝʘʣʴʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʘʭ. ʂʣʶʯʝʚʳʤ ʵʣʝʤʝʥʪʦʤ ʪʘʢʦʡ 

ʣʘʙʦʨʘʪʦʨʠʠ ʷʚʣʷʝʪʩʷ ʫʯʝʙʥʳʡ ʟʦʥʜʦʚʳʡ ʤʠʢʨʦʩʢʦʧ ʅɸʅʆʕɼʔʖʂɸʊʆʈ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʛʨʫʧʧʳ ʢʦʤʧʘʥʠʡ ʅʊ-ʄɼʊ. ʇʦ ʩʫʪʠ ʅɸʅʆʕɼʔʖʂɸʊʆʈ ï ʵʪʦ ʪʨʝʥʘʞʝʨ ʜʣʷ ʦʩʚʦʝʥʠʷ 

ʧʨʘʢʪʠʯʝʩʢʠʭ ʥʘʚʳʢʦʚ ʧʦ ʟʦʥʜʦʚʦʡ ʤʠʢʨʦʩʢʦʧʠʠ. ɸ ʟʦʥʜʦʚʘʷ ʤʠʢʨʦʩʢʦʧʠʷ ï ʵʪʦ ʢʣʶʯ ʢ 

ʧʦʥʠʤʘʶ ʦʛʨʦʤʥʦʛʦ ʯʠʩʣʘ ʧʨʦʮʝʩʩʦʚ ʚ ʥʘʥʦ- ʠ ʤʠʢʨʦʤʠʨʝ. 

ʋʥʠʢʘʣʴʥʦʩʪʴ ʧʨʦʝʢʪʘ - ʚ ʝʛʦ ʤʘʩʰʪʘʙʥʦʩʪʠ. ʉʝʡʯʘʩ ʫʞʝ ʘʢʪʠʚʥʦ ʨʘʙʦʪʘʝʪ ʦʢʦʣʦ 70 

ʢʣʘʩʩʦʚ ʠ ʝʱʝ ʦʢʦʣʦ 30 ʙʫʜʝʪ ʫʩʪʘʥʦʚʣʝʥʦ ʚ ʢʦʥʮʝ 2009 - ʥʘʯʘʣʝ 2010. ɺ ʢʦʤʧʣʝʢʪ 

ʧʦʩʪʘʚʢʠ ʚʭʦʜʠʪ ʚʩʝ ʥʝʦʙʭʦʜʠʤʦʝ ʜʣʷ ʥʘʯʘʣʘ ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ ï ʫʯʝʙʥʠʢʠ, 

ʤʝʪʦʜʠʯʝʩʢʠʝ ʨʝʢʦʤʝʥʜʘʮʠʠ, ʨʘʩʭʦʜʥʳʝ ʤʘʪʝʨʠʘʣʳ ʠ ʪ.ʜ. ʇʦʵʪʦʤʫ ʢʘʞʜʳʡ ʢʣʘʩʩ ʩ 

ʅɸʅʆʕɼʔʖʂɸʊʆʈʘʤʠ ï ʵʪʦ ʩʚʦʝʛʦ ʨʦʜʘ ʰʢʦʣʘ ʤʦʣʦʜʦʛʦ ʙʦʡʮʘ ʧʦ ʦʙʫʯʝʥʠʶ ʨʘʙʦʪʝ ʠ 

ʚʠʟʫʘʣʠʟʘʮʠʠ ʥʘʥʦʦʙʲʝʢʪʦʚ. ʇʦʨʘʙʦʪʘʚ ʩʚʦʠʤʠ ʨʫʢʘʤʠ ʩ ʟʦʥʜʦʚʳʤ ʤʠʢʨʦʩʢʦʧʦʤ ï ʜʘʞʝ 

ʪʘʢʠʤ ʧʨʦʩʪʳʤ ʢʘʢ ʅɸʅʆʕɼʔʖʂɸʊʆʈ ï ʰʢʦʣʴʥʠʢ ʥʘʯʠʥʘʝʪ ʧʦʥʠʤʘʪʴ ʩʧʝʮʠʬʠʢʫ 

ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʷʚʣʝʥʠʡ, ʚʦʟʤʦʞʥʦʩʪʠ ʠ ʦʛʨʘʥʠʯʝʥʠʷ ʥʘʥʦʢʦʤʧʦʟʠʪʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, 

ʧʦʣʫʯʘʝʪ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ çʞʝʣʝʟʝè, ʠʩʧʦʣʴʟʫʝʤʦʤ ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ. ʀ ʪʘʢʠʭ 

ʰʢʦʣʴʥʠʢʦʚ ʠ ʩʪʫʜʝʥʪʦʚ ʙʫʜʫʪ ʚʳʧʫʩʢʘʪʴʩʷ ʜʝʩʷʪʢʠ ʠ ʩʦʪʥʠ ʫʞʝ ʥʘʯʠʥʘʷ ʩʦ ʩʣʝʜʫʶʱʝʛʦ 

ʛʦʜʘ! ʇʦʜʦʙʥʳʡ ʩʠʩʪʝʤʥʳʡ ʧʦʜʭʦʜ ʢ ʧʨʦʮʝʩʩʫ ʦʙʫʯʝʥʠʷ ʥʝ ʨʝʘʣʠʟʦʚʘʥ ʧʦʢʘ ʥʠ ʚ ʦʜʥʦʡ 

ʩʪʨʘʥʝ ʤʠʨʘ. ʇʦʵʪʦʤʫ ʩʝʡʯʘʩ ʚ ʈʦʩʩʠʠ ʝʩʪʴ ʫʥʠʢʘʣʴʥʳʡ ʰʘʥʩ ʩʜʝʣʘʪʴ ʢʘʯʝʩʪʚʝʥʥʳʡ ʨʳʚʦʢ 

ʚʧʝʨʝʜ, ʧʦʜʥʷʚ ʧʣʘʥʢʫ ʦʙʨʘʟʦʚʘʥʠʷ ʚ ʩʬʝʨʝ ʥʘʥʦʪʝʭʥʦʣʦʛʠʡ ʜʦ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʛʦ ʥʘ 

ʤʠʨʦʚʦʤ ʫʨʦʚʥʝ. 

ʊʚʦʨʯʝʩʢʠʡ ʢʦʥʢʫʨʩ ʜʣʷ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ  

ɼʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʩʪʠʤʫʣʠʨʦʚʘʪʴ ʨʘʙʦʪʫ ʪʘʣʘʥʪʣʠʚʳʭ ʠ ʘʢʪʠʚʥʳʭ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ, ʛʨʫʧʧʘ 

ʢʦʤʧʘʥʠʡ ʅʊ-ʄɼʊ ʦʙʲʷʚʣʷʝʪ ʪʚʦʨʯʝʩʢʠʡ ʢʦʥʢʫʨʩ ʥʘ ʣʫʯʰʫʶ ʤʝʪʦʜʠʯʝʩʢʫʶ ʨʘʙʦʪʫ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʢʣʘʩʩʦʚ ʅɸʅʆʕɼʔʖʂɸʊʆʈ. ʅʘ ʢʦʥʢʫʨʩ ʧʨʠʥʠʤʘʶʪʩʷ ʣʶʙʳʝ ʨʘʙʦʪʳ ï 

ʦʧʠʩʘʥʠʝ ʦʜʥʦʛʦ (ʥʦ ʦʯʝʥʴ ʧʦʢʘʟʘʪʝʣʴʥʦʛʦ ʠ ʵʬʬʝʢʪʥʦʛʦ) ʵʢʩʧʝʨʠʤʝʥʪʘ, ʠʣʠ 

ʣʘʙʦʨʘʪʦʨʥʦʡ ʨʘʙʦʪʳ ʚ ʥʝʢʦʝʤ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ, ʠʣʠ ʤʝʪʦʜʠʯʝʩʢʠʝ 

ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʦʨʛʘʥʠʟʘʮʠʠ ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ ʠ ʜʨ. 

ɻʣʘʚʥʳʝ ʢʨʠʪʝʨʠʠ: 

¶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʜʣʷ ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ (ʨʘʙʦʪʘ ʜʦʣʞʥʘ ʧʦʤʦʯʴ ʩʪʫʜʝʥʪʫ ʠʣʠ 

ʰʢʦʣʴʥʠʢʫ ʣʫʯʰʝ ʨʘʟʦʙʨʘʪʴʩʷ ʚ ʦʙʱʠʭ ʧʨʠʥʮʠʧʘʭ ʠʟʫʯʘʝʤʳʭ ʷʚʣʝʥʠʡ; ʜʦʣʞʝʥ 
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ʩʦʙʣʶʜʘʪʴʩʷ ʙʘʣʘʥʩ ʤʝʞʜʫ ʩʣʠʰʢʦʤ ʫʟʢʦ-ʩʧʝʮʠʘʣʴʥʳʤ ʠ ʩʣʠʰʢʦʤ ʘʙʩʪʨʘʢʪʥʦ-

ʪʝʦʨʝʪʠʯʝʩʢʠʤ ʟʥʘʥʠʝʤ) ï (5 ʙʘʣʣʦʚ)  

¶ ʫʥʠʚʝʨʩʘʣʴʥʦʩʪʴ ʨʘʙʦʪʳ (ʪ.ʝ. ʧʦʪʝʥʮʠʘʣʴʥʘʷ ʚʦʟʤʦʞʥʦʩʪʴ ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʷ 

ʜʘʥʥʦʛʦ ʤʝʪʦʜʠʯʝʩʢʦʛʦ ʟʥʘʥʠʷ ʥʘ ʜʨʫʛʠʝ ʢʣʘʩʩʳ ʅɸʅʆʕɼʔʖʂɸʊʆʈ) ï (3 ʙʘʣʣʘ)  

¶ ʥʘʛʣʷʜʥʦʩʪʴ ʨʝʟʫʣʴʪʘʪʦʚ (ʢʘʢ ʨʝʟʫʣʴʪʘʪʳ ʵʢʩʧʝʨʠʤʝʥʪʘ, ʪʘʢ ʠ ʨʝʟʫʣʴʪʘʪʳ ʩʘʤʦʡ 

ʤʝʪʦʜʠʯʝʩʢʦʡ ʨʘʙʦʪʳ, ʝʩʣʠ ʦʥʠ ʝʩʪʴ, ʜʦʣʞʥʳ ʙʳʪʴ ʧʨʝʜʩʪʘʚʣʝʥʳ ʤʘʢʩʠʤʘʣʴʥʦ 

ʥʘʛʣʷʜʥʦ) ï (5 ʙʘʣʣʦʚ)  

¶ ʵʢʦʥʦʤʠʯʥʦʩʪʴ ʠ ʙʝʟʦʧʘʩʥʦʩʪʴ (ʨʘʙʦʪʘ ʫʯʘʱʠʭʩʷ ʥʝ ʜʦʣʞʥʘ ʪʨʝʙʦʚʘʪʴ 

ʜʦʨʦʛʦʩʪʦʷʱʠʭ ʨʝʘʢʪʠʚʦʚ ʠʣʠ ʨʘʩʭʦʜʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʧʨʦʮʝʩʩ ʧʨʦʙʦʧʦʜʛʦʪʦʚʢʠ ʥʝ 

ʜʦʣʞʝʥ ʙʳʪʴ ʩʦʧʨʷʞʝʥ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʣʠʰʢʦʤ ʩʣʦʞʥʦʛʦ ʠʣʠ ʩʣʠʰʢʦʤ 

ʦʧʘʩʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʪ.ʜ.) ï (2 ʙʘʣʣʘ)  

ʆʮʝʥʠʚʘʪʴ ʨʘʙʦʪʳ ʙʫʜʝʪ ʩʧʝʮʠʘʣʴʥʘʷ ʵʢʩʧʝʨʪʥʘʷ ʢʦʤʠʩʩʠʷ, ʧʦʙʝʜʠʪʝʣʷʤ ʙʫʜʫʪ ʚʨʫʯʝʥʳ 

ʜʠʧʣʦʤʳ 1ʡ, 2ʡ ʠ 3ʡ ʩʪʝʧʝʥʠ, ʘ ʪʘʢʞʝ ʮʝʥʥʳʝ ʧʨʠʟʳ ʠ ʧʦʜʘʨʢʠ ʦʪ ʛʨʫʧʧʳ ʢʦʤʧʘʥʠʡ ʅʊ-

ʄɼʊ. ʈʘʙʦʪʳ ʤʦʛʫʪ ʙʳʪʴ ʦʧʫʙʣʠʢʦʚʘʥʳ ʩ ʩʦʛʣʘʩʠʷ ʠʭ ʘʚʪʦʨʦʚ (ʩʦʛʣʘʩʠʝ ʚ ʢʘʞʜʦʤ ʩʣʫʯʘʝ 

ʙʫʜʝʪ ʩʧʝʮʠʘʣʴʥʦ ʟʘʧʨʦʰʝʥʦ). 

ʊʚʦʨʯʝʩʢʠʝ ʢʦʥʢʫʨʩʳ ʜʣʷ ʫʯʘʱʠʭʩʷ ï ʩʪʫʜʝʥʪʦʚ ʠ ʰʢʦʣʴʥʠʢʦʚ  

¶ ʂʦʥʢʫʨʩ ʥʘ ʣʫʯʰʫʶ ʥʘʫʯʥʫʶ ʨʘʙʦʪʫ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʫʯʝʙʥʦ-ʥʘʫʯʥʦʛʦ ʢʦʤʧʣʝʢʩʘ 

ʅɸʅʆʕɼʔʖʂɸʊʆʈ. ʅʘ ʢʦʥʢʫʨʩ ʧʨʠʥʠʤʘʶʪʩʷ ʣʶʙʳʝ ʨʘʙʦʪʳ, ʚʳʧʦʣʥʝʥʥʳʝ 

ʰʢʦʣʴʥʠʢʘʤʠ ʩʪʘʨʰʠʭ ʢʣʘʩʩʦʚ ʠʣʠ ʩʪʫʜʝʥʪʘʤʠ 1-3 ʢʫʨʩʦʚ ɺʋɿʦʚ. ʆʙʷʟʘʪʝʣʴʥʳʤ 

ʫʩʣʦʚʠʝʤ ʷʚʣʷʝʪʩʷ ʥʘʣʠʯʠʝ ʨʝʟʫʣʴʪʘʪʦʚ, ʧʦʣʫʯʝʥʥʳʭ ʩ ʧʦʤʦʱʴʶ ʧʨʠʙʦʨʦʚ 

ʅɸʅʆʕɼʔʖʂɸʊʆʈ. ʅʘ ʢʦʥʢʫʨʩ ʤʦʛʫʪ ʙʳʪʴ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʘʙʦʪʳ, ʫʯʘʩʪʚʦʚʘʚʰʠʝ 

ʚ ʜʨʫʛʠʭ ʢʦʥʢʫʨʩʘʭ, ʦʣʠʤʧʠʘʜʘʭ ʠ ʥʘʫʯʥʳʭ ʢʦʥʬʝʨʝʥʮʠʷʭ, ʝʩʣʠ ʪʦʣʴʢʦ ʫʩʣʦʚʠʷʤʠ 

ʵʪʠʭ ʤʝʨʦʧʨʠʷʪʠʡ ʥʝ ʦʛʦʚʦʨʝʥʦ ʦʙʨʘʪʥʦʝ. ʆʩʥʦʚʥʦʡ ʢʨʠʪʝʨʠʡ ï ʥʘʫʯʥʘʷ 

ʟʥʘʯʠʤʦʩʪʴ ʨʘʙʦʪʳ, ʝʝ ʩʦʦʪʚʝʪʩʪʚʠʝ ʦʙʱʝʧʨʠʥʷʪʳʤ ʩʪʘʥʜʘʨʪʘʤ ʥʘʫʯʥʦʛʦ 

ʠʩʩʣʝʜʦʚʘʥʠʷ.  

¶ ʂʦʥʢʫʨʩ ʠʟʦʙʨʘʞʝʥʠʡ, ʧʦʣʫʯʝʥʥʳʭ ʩ ʧʦʤʦʱʴʶ ʫʯʝʙʥʦ-ʥʘʫʯʥʦʛʦ ʢʦʤʧʣʝʢʩʘ 

ʅɸʅʆʕɼʔʖʂɸʊʆʈ. ʅʘ ʢʦʥʢʫʨʩ ʧʨʠʥʠʤʘʶʪʩʷ ʠʟʦʙʨʘʞʝʥʠʷ ʚ ʛʨʘʬʠʯʝʩʢʦʤ 

ʬʦʨʤʘʪʝ (ʥʘʧʨ., jpg, tif, bmp ʠ ʜʨ.). ʂ ʠʟʦʙʨʘʞʝʥʠʶ ʜʦʣʞʥʦ ʙʳʪʴ ʧʨʠʣʦʞʝʥʦ 

ʢʨʘʪʢʦʝ ʦʧʠʩʘʥʠʝ ʦʙʨʘʟʮʘ ʠ ʫʩʣʦʚʠʡ ʵʢʩʧʝʨʠʤʝʥʪʘ, ʚ ʢʦʪʦʨʦʤ ʙʳʣ ʧʦʣʫʯʝʥ ʪʘʢʦʡ 

ʨʝʟʫʣʴʪʘʪ. ʇʨʠʥʠʤʘʶʪʩʷ ʪʦʣʴʢʦ ʘʚʪʦʨʩʢʠʝ ʠʟʦʙʨʘʞʝʥʠʷ, ʥʝ ʫʯʘʩʪʚʫʶʱʠʝ ʚ ʜʨʫʛʠʭ 

ʢʦʥʢʫʨʩʘʭ ʠ ʥʝ ʦʧʫʙʣʠʢʦʚʘʥʥʳʝ ʛʜʝ-ʣʠʙʦ. ɺ ʩʣʫʯʘʝ, ʝʩʣʠ ʘʚʪʦʨ ʠʤʝʝʪ 

ʦʛʨʘʥʠʯʝʥʥʳʝ ʧʨʘʚʘ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʠʟʦʙʨʘʞʝʥʠʷ, ʚʦʧʨʦʩ ʦ ʜʦʧʫʩʪʠʤʦʩʪʠ 

ʫʯʘʩʪʠʷ ʥʫʞʥʦ ʩʦʛʣʘʩʦʚʳʚʘʪʴ ʩ ʦʨʛʘʥʠʟʘʪʦʨʘʤʠ. ʇʨʠʩʳʣʘʷ ʠʟʦʙʨʘʞʝʥʠʝ ʥʘ 

ʢʦʥʢʫʨʩ, ʘʚʪʦʨ ʜʘʝʪ ʩʦʛʣʘʩʠʝ ʥʘ ʧʫʙʣʠʢʘʮʠʶ ʠʟʦʙʨʘʞʝʥʠʷ ʠ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʝʛʦ ʚ 

ʨʝʢʣʘʤʥʳʭ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʮʝʣʷʭ ʦʨʛʘʥʠʟʘʪʦʨʘʤʠ ʢʦʥʢʫʨʩʘ. ʇʨʠ ʦʮʝʥʢʝ ʙʫʜʫʪ 
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ʫʯʠʪʳʚʘʪʴʩʷ ʢʘʢ ʥʘʫʯʥʘʷ ʟʥʘʯʠʤʦʩʪʴ ʨʝʟʫʣʴʪʘʪʘ, ʪʘʢ ʠ ʭʫʜʦʞʝʩʪʚʝʥʥʘʷ ʠ 

ʵʩʪʝʪʠʯʝʩʢʘʷ ʮʝʥʥʦʩʪʴ ʠʟʦʙʨʘʞʝʥʠʷ.  
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ʂʦʥʢʫʨʩ ʫʯʠʪʝʣʝʡ (ʈʦʩʦʙʨʘʟʦʚʘʥʠʝ) (2010, ʪʚʦʨʯʝʩʢʠʡ ʢʦʥʢʫʨʩ) 

ɺ ʨʘʤʢʘʭ ʆʣʠʤʧʠʘʜʳ ʌʝʜʝʨʘʣʴʥʦʝ ɸʛʝʥʪʩʪʚʦ ʧʦ ʦʙʨʘʟʦʚʘʥʠʶ ʦʨʛʘʥʠʟʫʝʪ ʢʦʥʢʫʨʩ 

ʫʯʠʪʝʣʝʡ, ʣʫʯʰʠʝ ʠʟ ʢʦʪʦʨʳʭ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʪʚʦʨʯʝʩʢʦʛʦ ʠ ʦʯʥʦʛʦ ʪʫʨʦʚ ʙʫʜʫʪ 

ʥʘʛʨʘʞʜʝʥʳ ʧʘʤʷʪʥʳʤʠ ʛʨʘʤʦʪʘʤʠ ʈʦʩʦʙʨʘʟʦʚʘʥʠʷ ʠ ʧʦʣʫʯʘʪ ʮʝʥʥʳʝ ʧʨʠʟʳ ʠ ʧʦʜʘʨʢʠ ʦʪ 

ʦʨʛʢʦʤʠʪʝʪʘ ʆʣʠʤʧʠʘʜʳ ʚʦ ʚʨʝʤʷ ʮʝʨʝʤʦʥʠʠ ʟʘʢʨʳʪʠʷ ʆʣʠʤʧʠʘʜʳ ʚ ʘʧʨʝʣʝ 2010 ʛ. ʚ 

ʄɻʋ ʠʤ.ʄ.ɺ.ʃʦʤʦʥʦʩʦʚʘ.  

ʇʨʦʮʝʩʩ ʩʦʟʜʘʥʠʷ ʚʦʩʪʨʝʙʦʚʘʥʥʳʭ ʩʝʡʯʘʩ ʩʦʚʨʝʤʝʥʥʳʭ ʠ ʵʬʬʝʢʪʠʚʥʳʭ ʢʦʥʮʝʧʮʠʡ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʦʙʣʘʩʪʠ ʥʘʥʦʪʝʭʥʦʣʦʛʠʡ, ʘ ʪʘʢʞʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ 

ʫʯʝʙʥʦ-ʤʝʪʦʜʠʯʝʩʢʠʭ ʧʦʩʦʙʠʡ ʠ ʫʯʝʙʥʳʭ ʧʣʘʥʦʚ ʤʦʞʝʪ ʦʢʘʟʘʪʴʩʷ ʥʘ ʧʨʘʢʪʠʢʝ 

ʯʨʝʟʚʳʯʘʡʥʦ ʩʣʦʞʥʳʤ ʠ ʥʝ ʚʧʦʣʥʝ ʦʜʥʦʟʥʘʯʥʳʤ ʚ ʩʣʫʯʘʝ ʦʙʱʝʛʦ ʠ ʩʨʝʜʥʝʛʦ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʥʘʩʪʦʷʱʠʡ ʢʦʥʢʫʨʩ ʧʨʝʩʣʝʜʫʝʪ ʮʝʣʴ 

ʦʙʤʝʥʘ ʤʥʝʥʠʷʤʠ ʠ ʦʪʙʦʨʘ ʣʫʯʰʠʭ ʠʜʝʡ ʚ ʦʙʣʘʩʪʠ ʧʨʝʧʦʜʘʚʘʥʠʷ ʥʘʥʦʪʝʭʥʦʣʦʛʠʠ ʚ 

ʦʙʱʝʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʫʯʨʝʞʜʝʥʠʷʭ ʠ ʫʯʨʝʞʜʝʥʠʷʭ ʩʨʝʜʥʝʛʦ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ 

ʦʙʨʘʟʦʚʘʥʠʷ.  

ʋʯʘʩʪʥʠʢʘʤ ʧʨʝʜʣʘʛʘʝʪʩʷ ʨʘʟʨʘʙʦʪʘʪʴ ʜʝʪʘʣʴʥʳʡ ʧʣʘʥ ʠʣʠ ʧʨʝʜʣʦʞʠʪʴ ʛʦʪʦʚʫʶ ʫʯʝʙʥʦ-

ʤʝʪʦʜʠʯʝʩʢʫʶ ʨʘʟʨʘʙʦʪʢʫ (ʚ ʨʘʤʢʘʭ ʜʠʩʮʠʧʣʠʥ ʝʩʪʝʩʪʚʝʥʥʦʥʘʫʯʥʦʛʦ ʮʠʢʣʘ), 

ʧʨʝʜʥʘʟʥʘʯʝʥʥʫʶ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʦʙʱʝʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʫʯʨʝʞʜʝʥʠʷʭ 

ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʜʝʪʝʡ ʠʣʠ ʫʯʨʝʞʜʝʥʠʷʭ ʉʇʆ. ʋʯʝʙʥʦ-ʤʝʪʦʜʠʯʝʩʢʠʝ 

ʨʘʟʨʘʙʦʪʢʠ ʤʦʛʫʪ ʙʳʪʴ ʥʘʮʝʣʝʥʳ:  

¶ ʥʘ ʠʥʪʝʛʨʠʨʦʚʘʥʠʝ ʩʚʝʜʝʥʠʡ ʦ ʥʘʥʦʪʝʭʥʦʣʦʛʠʷʭ ʚ ʦʙʱʝʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʠʣʠ 

ʫʛʣʫʙʣʝʥʥʳʝ ʰʢʦʣʴʥʳʝ ʢʫʨʩʳ ʜʠʩʮʠʧʣʠʥ ʝʩʪʝʩʪʚʝʥʥʦʥʘʫʯʥʦʛʦ ʮʠʢʣʘ; 

¶ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚ ʨʘʤʢʘʭ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʰʢʦʣʴʥʠʢʦʚ ʠ ʩʪʫʜʝʥʪʦʚ 

ʉʇʋ.  

ʂʦʥʢʫʨʩʥʳʝ ʨʘʙʦʪʳ ʜʦʣʞʥʳ ʙʳʪʴ ʚʳʧʦʣʥʝʥʳ ʚ ʚʠʜʝ ʫʯʝʙʥʦ-ʤʝʪʦʜʠʯʝʩʢʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ, 

ʥʝʦʙʭʦʜʠʤʦʛʦ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʫʨʦʢʘ, ʟʘʥʷʪʠʡ ʵʣʝʢʪʠʚʥʦʛʦ ʢʫʨʩʘ, ʰʢʦʣʴʥʦʡ ʢʦʥʬʝʨʝʥʮʠʠ, 

ʬʘʢʫʣʴʪʘʪʠʚʘʭ, ʢʨʫʞʢʘʭ ʚ ʦʙʱʝʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʫʯʨʝʞʜʝʥʠʷʭ ʠʣʠ ʫʯʨʝʞʜʝʥʠʷʭ ʩʨʝʜʥʝʛʦ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ, ʟʘʥʷʪʠʷʭ ʜʝʪʩʢʠʭ ʪʚʦʨʯʝʩʢʠʭ ʦʙʲʝʜʠʥʝʥʠʡ ʫʯʨʝʞʜʝʥʠʡ 

ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʜʝʪʝʡ ʠ ʪ.ʧ. ʈʘʟʨʘʙʦʪʘʥʥʦʝ ʫʯʝʙʥʦ-ʤʝʪʦʜʠʯʝʩʢʦʝ 

ʦʙʝʩʧʝʯʝʥʠʝ ʜʦʣʞʥʦ ʚʢʣʶʯʘʪʴ ʩʣʝʜʫʶʱʠʝ ʦʙʷʟʘʪʝʣʴʥʳʝ ʢʦʤʧʦʥʝʥʪʳ:  

¶ ʘʜʘʧʪʠʨʦʚʘʥʥʦʝ ʜʣʷ ʫʯʘʱʠʭʩʷ ʠʟʣʦʞʝʥʠʝ ʚʳʙʨʘʥʥʦʡ ʪʝʤʳ, ʩʦʜʝʨʞʘʱʝʡ ʩʚʝʜʝʥʠʷ ʦ 

ʥʘʥʦʪʝʭʥʦʣʦʛʠʷʭ;  

¶ ʧʨʝʜʤʝʪʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʦʙʱʝʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʰʢʦʣʴʥʦʛʦ ʢʫʨʩʘ, ʥʝʦʙʭʦʜʠʤʦʝ ʜʣʷ 

ʫʩʚʦʝʥʠʷ ʩʦʜʝʨʞʘʥʠʷ ʚʳʙʨʘʥʥʦʡ ʪʝʤʳ;  

¶ ʠʣʣʶʩʪʨʘʮʠʦʥʥʳʡ ʤʘʪʝʨʠʘʣ ï ʜʣʷ ʚʠʟʫʘʣʴʥʦʡ ʧʦʜʜʝʨʞʢʠ ʠʟʫʯʘʝʤʦʛʦ ʩʦʜʝʨʞʘʥʠʷ ï 

ʬʦʪʦ, ʦʧʠʩʘʥʠʝ ʚʠʜʝʦʤʘʪʝʨʠʘʣʦʚ, ʨʠʩʫʥʢʠ, ʩʭʝʤʳ; 
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¶ ʧʦʷʩʥʠʪʝʣʴʥʘʷ ʟʘʧʠʩʢʘ, ʚʢʣʶʯʘʶʱʘʷ ʩʮʝʥʘʨʠʡ ʧʨʦʚʝʜʝʥʠʷ ʫʯʝʙʥʦʛʦ ʤʝʨʦʧʨʠʷʪʠʷ, 

ʧʝʨʝʯʝʥʴ ʤʝʪʦʜʦʚ, ʩʨʝʜʩʪʚ, ʬʦʨʤ ʦʨʛʘʥʠʟʘʮʠʠ ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ.  

ʂʦʥʢʫʨʩʥʳʝ ʨʘʟʨʘʙʦʪʢʠ ʦʮʝʥʠʚʘʶʪʩʷ ʩ ʫʯʝʪʦʤ ʩʣʝʜʫʶʱʠʭ ʢʨʠʪʝʨʠʝʚ:  

¶ ʦʙʦʩʥʦʚʘʥʥʦʩʪʴ ʚʳʙʦʨʘ ʪʝʤʳ ʩ ʫʯʝʪʦʤ ʚʦʟʨʘʩʪʥʦʡ ʛʨʫʧʧʳ ʫʯʘʱʠʭʩʷ; (5 ʙʘʣʣʦʚ)  

¶ ʘʜʘʧʪʠʨʦʚʘʥʥʦʩʪʴ ʤʘʪʝʨʠʘʣʘ ʚʳʙʨʘʥʥʦʡ ʪʝʤʳ, ʩʦʜʝʨʞʘʱʝʡ ʩʚʝʜʝʥʠʷ ʦ 

ʥʘʥʦʪʝʭʥʦʣʦʛʠʷʭ, ʢ ʢʦʥʪʠʥʛʝʥʪʫ ʫʯʘʱʠʭʩʷ; (5 ʙʘʣʣʦʚ)  

¶ ʩʦʦʪʚʝʪʩʪʚʠʝ ʚʳʙʦʨʘ ʧʨʝʜʤʝʪʥʦʛʦ ʩʦʜʝʨʞʘʥʠʷ ʦʙʱʝʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʰʢʦʣʴʥʦʛʦ 

ʢʫʨʩʘ ʩʦʜʝʨʞʘʥʠʶ ʚʳʙʨʘʥʥʦʡ ʪʝʤʳ; (5 ʙʘʣʣʦʚ)  

¶ ʢʘʯʝʩʪʚʦ ʠʣʣʶʩʪʨʘʮʠʦʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ï ʬʦʪʦ, ʨʠʩʫʥʢʠ, ʩʭʝʤʳ; (5 ʙʘʣʣʦʚ)  

¶ ʘʜʝʢʚʘʪʥʦʩʪʴ ʤʝʪʦʜʦʚ, ʬʦʨʤ ʠ ʩʨʝʜʩʪʚ ʦʨʛʘʥʠʟʘʮʠʠ ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ. (5 ʙʘʣʣʦʚ)  

ʈʘʙʦʪʳ - ʧʦʙʝʜʠʪʝʣʠ ʢʦʥʢʫʨʩʘ ʧʨʦʰʣʦʛʦ ʛʦʜʘ ʙʝʟ ʩʫʱʝʩʪʚʝʥʥʦʛʦ ʚʠʜʦʠʟʤʝʥʝʥʠʷ ʢ 

ʢʦʥʢʫʨʩʫ ʥʝ ʜʦʧʫʩʢʘʶʪʩʷ, ʦʩʪʘʣʴʥʳʝ ʫʯʘʩʪʥʠʢʠ ʤʦʛʫʪ ʧʦʩʣʝ ʜʦʙʘʚʣʝʥʠʡ ʠ ʫʣʫʯʰʝʥʠʡ 

ʧʝʨʝʧʦʜʘʪʴ ʩʚʦʠ ʨʘʙʦʪʳ. ʇʨʠʥʠʤʘʶʪʩʷ ʥʦʚʳʝ ʨʘʙʦʪʳ ʦʪ ʣʶʙʳʭ ʫʯʘʩʪʥʠʢʦʚ (ʥʝ ʪʦʣʴʢʦ ʦʪ 

ʫʯʠʪʝʣʝʡ ʠ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ). ʇʫʙʣʠʢʘʮʠʷ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʨʘʙʦʪ ʫʯʘʩʪʥʠʢʦʚ ʙʫʜʝʪ 

ʧʨʦʠʟʚʦʜʠʪʴʩʷ ʧʦ ʩʦʛʣʘʩʦʚʘʥʠʶ (ʩ ʨʘʟʨʝʰʝʥʠʷ) ʫʯʘʩʪʥʠʢʦʚ. ɿʘ ʫʯʘʩʪʥʠʢʘʤʠ ʦʩʪʘʝʪʩʷ 

ʧʦʣʥʦʝ ʧʨʘʚʦ ʨʘʩʧʦʨʷʞʘʪʴʩʷ ʩʚʦʝʡ ʨʘʙʦʪʦʡ ʩ ʮʝʣʴʶ ʝʝ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʧʫʙʣʠʢʘʮʠʠ ʠ 

ʦʙʩʫʞʜʝʥʠʷ ʥʘ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʧʣʦʱʘʜʢʘʭ ʠ ʚ ʉʄʀ (ʧʨʠ ʧʦʜʘʯʝ ʨʘʙʦʪʳ ʥʘ ʢʦʥʢʫʨʩ ʥʝ 

ʧʨʦʠʩʭʦʜʠʪ ʧʝʨʝʜʘʯʘ ʵʢʩʢʣʶʟʠʚʥʳʭ ʧʨʘʚ ʦʨʛʢʦʤʠʪʝʪʫ ʥʘ ʧʨʠʩʣʘʥʥʳʝ ʨʘʙʦʪʳ). 
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ʃʘʙʦʨʘʪʦʨʠʷ ʟʥʘʥʠʡ ʠʟʜʘʪʝʣʴʩʪʚʘ ɹʠʥʦʤ ʠ ʌʅʄ ʄɻʋ (2010, ʪʚʦʨʯʝʩʢʠʡ ʢʦʥʢʫʨʩ) 

ʀʟʜʘʪʝʣʴʩʪʚʦ "ɹʠʥʦʤ. ʃʘʙʦʨʘʪʦʨʠʷ ʟʥʘʥʠʡ" ʠ ʌʅʄ ʄɻʋ ʦʙʲʷʚʣʷʶʪ ʩʪʘʚʰʠʡ ʫʞʝ 

ʪʨʘʜʠʮʠʦʥʥʳʡ ʢʦʥʢʫʨʩ ʤʠʥʠʵʩʩʝ, ʚ ʵʪʦʤ ʛʦʜʫ ʧʦʜ ʥʘʟʚʘʥʠʝʤ "ʃʘʙʦʨʘʪʦʨʠʷ ʟʥʘʥʠʡ". ɼʣʷ 

ʫʯʘʩʪʠʷ ʚ ʢʦʥʢʫʨʩʝ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʧʦʩʤʦʪʨʝʪʴ ʣʝʢʮʠʠ ʤʠʥʠʢʫʨʩʦʚ "ɸʟʙʫʢʘ ʥʘʥʦ" ʠ "ʄʠʨ 

ʥʘʥʦʪʝʭʥʦʣʦʛʠʡ". 

ʋʯʘʩʪʥʠʢʘʤ ʧʨʝʜʣʘʛʘʝʪʩʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʚʳʙʨʘʪʴ ʣʶʙʦʡ ʥʘʫʯʥʳʡ ʪʝʨʤʠʥ ʠʣʠ 

ʦʙʱʝʫʧʦʪʨʝʙʠʪʝʣʴʥʦʝ ʩʣʦʚʦ, ʦʜʥʘʢʦ ʦʥʦ ʦʙʷʟʘʪʝʣʴʥʦ ʜʦʣʞʥʦ ʙʳʪʴ ʩʚʷʟʘʥʦ ʩ 

ʥʘʥʦʪʝʭʥʦʣʦʛʠʷʤʠ ʠʣʠ ʥʘʥʦʤʘʪʝʨʠʘʣʘʤʠ. ɺʳ ʜʦʣʞʥʳ ʢʦʨʦʪʢʦ, ʷʩʥʦ ʠ ʛʣʘʚʥʦʝ - ʧʦʧʫʣʷʨʥʦ 

- ʨʘʩʩʢʘʟʘʪʴ, ʢʘʢ ɺʳ ʧʦʥʠʤʘʝʪʝ ʵʪʦ ʩʣʦʚʦ (ʪʝʨʤʠʥ), ʜʘ ʪʘʢ, ʯʪʦʙʳ ʠ ʜʨʫʛʠʝ ʩʨʘʟʫ 

ʨʘʟʦʙʨʘʣʠʩʴ ʩ ʩʘʤʳʤ ʠʥʪʝʨʝʩʥʳʤ ʠ ʩʘʤʳʤ ʛʣʘʚʥʳʤ ʚ ʵʪʦʤ ʩʣʦʚʝ. ʅʘʧʨʠʤʝʨ, ʫ ʚʘʩ ʝʩʪʴ 

ʤʣʘʜʰʘʷ ʩʝʩʪʨʘ ʠʣʠ ʙʨʘʪ ʰʢʦʣʴʥʦʛʦ ʚʦʟʨʘʩʪʘ... ʇʦʩʪʘʨʘʡʪʝʩʴ, ʯʪʦʙʳ ɺʘʰ ʨʘʩʩʢʘʟ ʙʳʣ 

ʧʦʥʷʪʝʥ ʠʤ ʠ ʚʳʟʚʘʣ ʫ ʥʠʭ ʠʥʪʝʨʝʩ ʠ ʣʶʙʦʧʳʪʩʪʚʦ. ɺʳ ʜʦʣʞʥʳ ʧʦʧʳʪʘʪʴʩʷ ʫʜʠʚʠʪʴ ʠ 

ʧʦʨʘʟʠʪʴ, ʧʨʠ ʵʪʦʤ ʥʫʞʥʦ ʜʦʥʝʩʪʠ ʧʨʘʚʠʣʴʥʦ ʩʤʳʩʣ ʪʦʛʦ, ʦ ʯʝʤ ɺʳ ʛʦʚʦʨʠʪʝ. ʅʘʠʙʦʣʝʝ 

ʞʝʣʘʪʝʣʴʥʘʷ ʬʦʨʤʘ ʚʳʧʦʣʥʝʥʠʷ ʟʘʜʘʥʠʷ - ʵʩʩʝ, ʠʣʣʶʩʪʨʠʨʦʚʘʥʥʦʝ ʩʦʟʜʘʥʥʳʤʠ ɺʘʤʠ 

ʩʘʤʠʤʠ ʢʘʨʪʠʥʢʘʤʠ (ʥʝ ʙʦʣʝʝ 2500 ʟʥʘʢʦʚ ʪʝʢʩʪʘ, ʥʝ ʙʦʣʝʝ 5 ʢʘʨʪʠʥʦʢ ʥʘ ʩʣʦʚʦ). ʊʘʢʠʤ 

ʦʙʨʘʟʦʤ, ɺʳ ʤʦʞʝʪʝ ʚʳʩʪʫʧʠʪʴ ʣʠʙʦ ʚ ʨʦʣʠ ʧʠʩʘʪʝʣʷ ʠ ʧʝʜʘʛʦʛʘ, ʣʠʙʦ ʚ ʨʦʣʠ ʭʫʜʦʞʥʠʢʘ, 

ʣʠʙʦ ʧʦʙʳʚʘʪʴ ʚ çʰʢʫʨʝè ʠ ʪʦʛʦ, ʠ ʜʨʫʛʦʛʦ, ʠ ʪʨʝʪʴʝʛʦ.  

ʆʮʝʥʠʚʘʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʢʦʤʧʦʥʝʥʪʳ:  

¶ ʦʙʲʷʩʥʝʥʠʷ (ʯʝʪʢʦ ʠ ʷʩʥʦ ʧʦʥʷʪʥʳʝ ʧʨʷʤʦ ʠʟ ʪʝʢʩʪʘ ɺʘʰʝʛʦ ʵʩʩʝ) ʪʦʛʦ, ʯʪʦ 

ʚʳʙʨʘʥʥʳʡ ɺʘʤʠ ʪʝʨʤʠʥ ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʠʤʝʝʪ ʦʪʥʦʰʝʥʠʝ ʢ ʥʘʥʦʪʝʭʥʦʣʦʛʠʷʤ; (5 

ʙʘʣʣʦʚ)  

¶ ʦʨʠʛʠʥʘʣʴʥʦʩʪʴ ʩʪʘʪʴʠ-ʵʩʩʝ ʠ / ʠʣʠ ʚʟʘʠʤʦʩʚʷʟʘʥʥʦʡ ʩ ʥʝʡ ʢʘʨʪʠʥʢʠ; (5 ʙʘʣʣʦʚ)  

¶ ʭʫʜʦʞʝʩʪʚʝʥʥʳʡ ʚʢʫʩ ʠ ʢʘʯʝʩʪʚʦ ʠʩʧʦʣʥʝʥʠʷ ʵʩʩʝ ʠ / ʠʣʠ ʢʘʨʪʠʥʢʠ; (5 ʙʘʣʣʦʚ)  

¶ ʨʘʩʢʨʳʪʠʝ ʩʫʱʝʩʪʚʘ ʪʝʨʤʠʥʘ (ʧʨʦʙʣʝʤʳ); (5 ʙʘʣʣʦʚ)  

¶ ʦʨʠʛʠʥʘʣʴʥʦʩʪʴ ʩʪʠʣʷ ʠʟʣʦʞʝʥʠʷ, ʜʦʧʫʩʢʘʝʪʩʷ ʣʶʙʦʡ ʣʠʪʝʨʘʪʫʨʥʳʡ ʠ / ʠʣʠ 

ʭʫʜʦʞʝʩʪʚʝʥʥʳʡ ʩʪʠʣʴ ʚ ʨʘʤʢʘʭ ʦʛʨʘʥʠʯʝʥʠʡ ʧʦ ʪʝʢʩʪʫ; (5 ʙʘʣʣʦʚ)  

¶ ʣʘʢʦʥʠʯʥʦʩʪʴ ʧʨʠ ʧʦʣʥʦʪʝ ʨʘʩʢʨʳʪʠʷ ʪʝʤʳ. (3 ʙʘʣʣʘ)  
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ɹʠʪ ʠʣʠ ʥʝ ʙʠʪ - ʚʦʪ ʚ ʯʝʤ ʚʦʧʨʦʩ ʢʦʤʧʘʥʠʠ ʀʥʪʝʣ (2010, ʪʚʦʨʯʝʩʢʠʡ ʢʦʥʢʫʨʩ) 

ɹʠʪʳ, ʙʘʡʪʳ, ʥʫʣʠ ʠ ʝʜʠʥʠʮʳ, ʢʣʘʩʩʠʯʝʩʢʘʷ ʦʩʥʦʚʘ ʩʦʚʨʝʤʝʥʥʦʡ ʵʣʝʢʪʨʦʥʠʢʠé ɻʦʨʜʦʥ 

ʄʫʨ, ʦʜʠʥ ʠʟ ʦʩʥʦʚʘʪʝʣʝʡ ʚʩʝʤʠʨʥʦ ʠʟʚʝʩʪʥʦʡ ʢʦʨʧʦʨʘʮʠʠ Intel, ʩʜʝʣʘʣ ʚ 1965 ʛʦʜʫ, ʚʩʝʛʦ 

ʯʝʨʝʟ ʰʝʩʪʴ ʣʝʪ ʧʦʩʣʝ ʠʟʦʙʨʝʪʝʥʠʷ ʠʥʪʝʛʨʘʣʴʥʦʡ ʩʭʝʤʳ, ʵʤʧʠʨʠʯʝʩʢʦʝ, ʥʦ ʜʦ ʩʠʭ ʧʦʨ 

ʚʳʧʦʣʥʷʶʱʝʝʩʷ ʥʘʙʣʶʜʝʥʠʝ, ʯʪʦ ʯʠʩʣʦ ʪʨʘʥʟʠʩʪʦʨʦʚ ʚ ʧʨʦʮʝʩʩʦʨʝ ʙʫʜʝʪ ʫʜʚʘʠʚʘʪʴʩʷ ʚ 

ʩʨʝʜʥʝʤ ʢʘʞʜʳʝ 2 ʛʦʜʘ. ɹʦʣʴʰʝ ʪʘʢʠʭ ʵʣʝʤʝʥʪʦʚ ʥʘ ʝʜʠʥʠʮʫ ʧʣʦʱʘʜʠ ï ʙʦʣʴʰʝ ʙʠʪʦʚ 

ʠʥʬʦʨʤʘʮʠʠ ʤʦʞʥʦ ʦʙʨʘʙʦʪʘʪʴ ʚ ʝʜʠʥʠʮʫ ʚʨʝʤʝʥʠ ʚ ʦʜʥʦʡ ʤʠʢʨʦʩʭʝʤʝ, ʢʦʤʧʴʶʪʝʨ 

ʩʪʘʥʦʚʠʪʩʷ ʙʳʩʪʨʝʝ ʠ ʤʦʱʥʝʝ, ʚʩʝ ʙʦʣʴʰʝ ʟʘʧʠʩʳʚʘʝʪ ʠʥʬʦʨʤʘʮʠʠ ʠ ʵʢʦʥʦʤʠʪ ʵʥʝʨʛʠʶ. 

ʇʨʝʜʩʪʘʚʠʚ ʚ ʚʠʜʝ ʛʨʘʬʠʢʘ ʨʦʩʪ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʤʠʢʨʦʩʭʝʤ, ʦʥ ʦʙʥʘʨʫʞʠʣ 

ʟʘʢʦʥʦʤʝʨʥʦʩʪʴ, ʢʦʪʦʨʘʷ ʩʝʡʯʘʩ ʥʘʟʳʚʘʝʪʩʷ çʟʘʢʦʥʦʤ ʄʫʨʘè - ʥʦʚʳʝ ʤʦʜʝʣʠ ʤʠʢʨʦʩʭʝʤ 

ʨʘʟʨʘʙʘʪʳʚʘʣʠʩʴ ʩʧʫʩʪʷ ʙʦʣʝʝ ʠʣʠ ʤʝʥʝʝ ʦʜʠʥʘʢʦʚʳʝ ʧʝʨʠʦʜʳ (18ð24 ʤʝʩ.) ʧʦʩʣʝ 

ʧʦʷʚʣʝʥʠʷ ʠʭ ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʦʚ, ʘ ʸʤʢʦʩʪʴ (ʧʣʦʪʥʦʩʪʴ ʨʘʩʧʦʣʦʞʝʥʠʷ ʵʣʝʤʝʥʪʦʚ ʚ ʥʠʭ) 

ʧʨʠ ʵʪʦʤ ʚʦʟʨʘʩʪʘʣʘ ʢʘʞʜʳʡ ʨʘʟ ʧʨʠʤʝʨʥʦ ʚʜʚʦʝ.  

ʀ ʚ ʪʦ ʞʝ ʚʨʝʤʷ ʫ ʢʘʞʜʦʡ ʤʝʜʘʣʠ ʝʩʪʴ ʦʙʨʘʪʥʘʷ ʩʪʦʨʦʥʘ ʠ ʦʯʝʚʠʜʥʦ, ʯʪʦ ʫ ʪʘʢʦʛʦ 

ʵʢʩʪʝʥʩʠʚʥʦʛʦ ʧʫʪʠ ʨʘʟʚʠʪʠʷ ʝʩʪʴ ʬʠʟʠʯʝʩʢʠʝ ʧʨʝʜʝʣʳ. ʇʨʦʮʝʩʩʦʨ ʜʦʰʝʣ ʦʪ Intel 4004 ʜʦ 

Intel Core i7, ʠʟʤʝʥʠʣʠʩʴ ʘʨʭʠʪʝʢʪʫʨʘ ʠ ʠʜʝʠ. ʃʠʪʦʛʨʘʬʠʷ ʩʪʨʝʤʠʪʩʷ ʢ 13 ʠ 9 ʥʘʥʦʤʝʪʨʘʤ. 

ʋʞʝ ʩʝʡʯʘʩ ʵʣʝʢʪʨʦʥʠʢʘ ʫʩʧʝʰʥʦ ʚʪʦʨʛʣʘʩʴ ʚ ʦʙʣʘʩʪʴ ʥʘʥʦ, ʩʪʘʚ ʠʟ ʤʠʢʨʦʵʣʝʢʪʨʦʥʠʢʠ 

çʥʘʥʦʵʣʝʢʪʨʦʥʠʢʦʡè. ʏʪʦ ʜʘʣʴʰʝ? ʂʫʙʠʪʳ? ɸ ʧʦʪʦʤ?.. ʅʫʞʥʳ ʣʠ ʥʘʤ ʙʠʪʳ ʠ ʙʘʡʪʳ, 

ʙʫʣʝʚʘ ʣʦʛʠʢʘ? ʀʣʠ ʤʦʞʥʦ ʧʨʠʜʫʤʘʪʴ ʯʪʦïʪʦ ʝʱʝ, ʨʘʟʚʠʪʴ ʠʥʳʝ ʧʨʠʥʮʠʧʳ. 

ʋʞʝ ʧʳʪʘʣʠʩʴ ʣʫʯʰʠʝ ʫʤʳ ʯʝʣʦʚʝʯʝʩʢʠʝ ʨʝʰʠʪʴ ʵʪʫ ʟʘʜʘʯʫ. ʏʪʦ ʤʦʞʝʪ ʫʥʠʯʪʦʞʠʪʴ ʚʩʶ 

çʢʨʝʤʥʠʝʚʫʶè ʵʣʝʢʪʨʦʥʠʢʫ? ʂʘʢ ʠʟʚʝʩʪʥʦ ʠʟ ʥʘʫʯʥʦ ï ʬʘʥʪʘʩʪʠʯʝʩʢʠʭ ʬʠʣʴʤʦʚ ʠ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʚʦʝʥʥʳʭ - ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʡ ʠʤʧʫʣʴʩ, ʩʧʫʪʥʠʢ çʷʜʝʨʥʦʛʦ ʙʝʟʫʤʠʷè. ɸ ʝʩʣʠ 

ʢʦʤʧʴʶʪʝʨ ʙʫʜʝʪ çʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʠʡè, ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʤʠʢʨʦʞʠʜʢʦʩʪʥʳʭ ʩʭʝʤʘʭ? 

ɺʳʞʠʚʝʪ! ʏʝʤ ʫʯʘʩʪʥʠʢ ʦʣʠʤʧʠʘʜʳ ʦʪʣʠʯʘʝʪʩʷ ʦʪ çʦʙʳʯʥʦʛʦè ʢʦʤʧʴʶʪʝʨʘ, ʥʘ ʢʦʪʦʨʦʤ 

ʦʥ ʙʫʜʝʪ ʨʘʙʦʪʘʪʴ ʠ ʪʚʦʨʠʪʴ? ʂʦʥʝʯʥʦ, ʪʝʤ, ʯʪʦ ʧʦʢʘ ʢʦʤʧʴʶʪʝʨ ʥʝ ʫʤʝʝʪ ʪʚʦʨʠʪʴ ʩʘʤ, ʥʝ 

ʫʤʝʝʪ ʤʳʩʣʠʪʴ, ʥʝ ʫʤʝʝʪ ʞʠʪʴ ʦʙʨʘʟʘʤʠ, ʥʝ ʧʨʝʚʨʘʱʝʥ ʚ ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ. ɸ ʝʩʣʠ 

ʝʛʦ ʩʜʝʣʘʪʴ çʘʥʘʣʦʛʦʚʳʤè, ʦʩʥʦʚʘʥʥʳʤ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʠ çʚʦʟʙʫʜʠʤʳʭè 

(ʧʝʨʝʢʣʶʯʘʝʤʳʭ, ʪʨʠʛʛʝʨʥʳʭ) ʩʨʝʜ, ʥʘʧʨʠʤʝʨ, ʨʘʟʣʠʯʥʳʭ ʚʘʨʠʘʥʪʦʚ çʢʣʝʪʦʯʥʳʭ 

ʘʚʪʦʤʘʪʦʚè, ʨʝʘʢʮʠʠ çɹʝʣʦʫʩʦʚʘ - ɾʘʙʦʪʠʥʩʢʦʛʦè, ʢʦʣʦʥʠʡ ʛʨʠʙʢʦʚ ʠʣʠ ʙʘʢʪʝʨʠʡ, 

ʫʧʦʨʷʜʦʯʝʥʥʳʭ ʩʪʨʫʢʪʫʨ ʠʟ ʥʝʨʚʥʳʭ ʢʣʝʪʦʢ, ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ ʩ ʬʫʥʢʮʠʝʡ ʧʝʨʮʝʧʪʨʦʥʘ? 

ʏʪʦ ʙʫʜʝʪ, ʝʩʣʠ ʚ ʢʦʤʧʴʶʪʝʨʝ ʙʫʜʝʪ ʨʘʙʦʪʘʪʴ ʩʚʝʪ, ʘ ʥʝ ʧʦʪʦʢʠ ʵʣʝʢʪʨʦʥʦʚ, ʩʧʠʥʳ, ʘ ʥʝ 

ʟʘʨʷʜ? ɺʘʤ ʧʨʝʜʩʪʦʠʪ ʨʝʰʠʪʴ ʵʪʫ ʟʘʜʘʯʫ ʣʶʙʳʤʠ ʜʦʩʪʫʧʥʳʤʠ (ʠ ʨʝʘʣʠʩʪʠʯʥʳʤʠ) 

ʩʨʝʜʩʪʚʘʤʠ.  

ɿʘʜʘʥʠʝ  
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ʇʨʠʜʫʤʘʡʪʝ ʠʣʠ ʥʘʡʜʠʪʝ (ʠ ʧʨʦʘʥʘʣʠʟʠʨʫʡʪʝ), ʘ ʟʘʪʝʤ ʦʧʠʰʠʪʝ, ʢʘʢ ʙʫʜʫʪ ʚʳʛʣʷʜʝʪʴ 

ʢʦʤʧʴʶʪʝʨʳ ʙʫʜʫʱʝʛʦ, ʥʝ ʠʩʧʦʣʴʟʫʶʱʠʝ ʪʨʘʜʠʮʠʦʥʥʫʶ ʘʨʭʠʪʝʢʪʫʨʫ ʠ ʧʨʠʥʮʠʧʳ.  

ʇʨʠ ʵʪʦʤ ʨʝʢʦʤʝʥʜʫʝʪʩʷ (ʥʦ ʥʝ ʦʙʷʟʘʪʝʣʴʥʦ) ʧʨʠʜʝʨʞʠʚʘʪʴʩʷ ʩʣʝʜʫʶʱʝʛʦ ʧʣʘʥʘ:  

¶ ɺʚʝʜʝʥʠʝ (ʢʘʢʠʝ ʠʟ ʧʨʦʙʣʝʤ ʩʦʚʨʝʤʝʥʥʦʡ ʵʣʝʢʪʨʦʥʠʢʠ ʨʝʰʘʝʪ ɺʘʰ ʢʦʤʧʴʶʪʝʨ, ʜʣʷ 

ʯʝʛʦ ʦʥ ʧʨʝʜʥʘʟʥʘʯʝʥ ʣʫʯʰʝ ʚʩʝʛʦ) ï ʥʝ ʙʦʣʝʝ 1 ʩʪʨ. (A4, ʰʨʠʬʪ Times New Roman 

12 pt, ʦʜʠʥʦʯʥʳʡ ʠʥʪʝʨʚʘʣ)  

¶ ʆʧʠʩʘʥʠʝ ʧʨʠʥʮʠʧʘ ʨʘʙʦʪʳ ʢʦʤʧʴʶʪʝʨʘ (ʬʠʟʠʯʝʩʢʠʡ, ʭʠʤʠʯʝʩʢʠʡ ʠʣʠ 

ʙʠʦʣʦʛʠʯʝʩʢʠʡ ʧʨʠʥʮʠʧ, ʦʩʥʦʚʥʳʝ ʵʣʝʤʝʥʪʳ ʠ ʠʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ, ʘʨʭʠʪʝʢʪʫʨʘ 

ʢʦʤʧʴʶʪʝʨʘ) ʠ ʝʛʦ ʥʘʫʯʥʦ ï ʪʝʭʥʠʯʝʩʢʦʝ ʦʙʦʩʥʦʚʘʥʠʝ, ʧʦʯʝʤʫ ʚʳʙʨʘʥ ʠʤʝʥʥʦ ʵʪʦʪ 

ʧʨʠʥʮʠʧ ʠ ʝʛʦ ʨʝʘʣʠʟʘʮʠʷ? ï ʥʝ ʙʦʣʝʝ 2 ʩʪʨ.  

¶ ʇʨʝʠʤʫʱʝʩʪʚʘ ʠ ʥʝʜʦʩʪʘʪʢʠ ʧʦ ʩʨʘʚʥʝʥʠʶ c ʪʨʘʜʠʮʠʦʥʥʳʤʠ ʧʦʜʭʦʜʘʤʠ ï ʥʝ ʙʦʣʝʝ 

1 ʩʪʨ.  

¶ ʇʝʨʩʧʝʢʪʠʚʳ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ï ʥʝ ʙʦʣʝʝ 1 ʩʪʨ.  

¶ ʉʧʠʩʦʢ ʠʩʧʦʣʴʟʦʚʘʥʥʳʭ ʠʩʪʦʯʥʠʢʦʚ  

ɺ ʨʘʙʦʪʝ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʣʶʙʳʝ ʠʣʣʶʩʪʨʘʮʠʠ ï ʦʪ ʬʫʪʫʨʠʩʪʠʯʝʩʢʠʭ ʠ ʥʘʨʠʩʦʚʘʥʥʳʭ 

ʦʪ ʨʫʢʠ ʠ ʜʦ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ.  

ʂʨʠʪʝʨʠʠ ʦʮʝʥʢʠ:  

¶ ʆʨʠʛʠʥʘʣʴʥʦʩʪʴ ʠ ʥʝʦʞʠʜʘʥʥʦʩʪʴ ʠʜʝʠ (5 ʙʘʣʣʦʚ)  

¶ ʅʘʫʯʥʦʝ ʠ ʪʝʭʥʠʯʝʩʢʦʝ ʦʙʦʩʥʦʚʘʥʠʝ, ʨʝʘʣʠʩʪʠʯʥʦʩʪʴ ʠ ʧʨʦʨʘʙʦʪʘʥʥʦʩʪʴ ʠʜʝʠ (5 

ʙʘʣʣʦʚ)  

¶ ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʥʘʥʦʤʘʪʝʨʠʘʣʦʚ ʠ ʥʘʥʦʪʝʭʥʦʣʦʛʠʡ (5 ʙʘʣʣʦʚ)  

¶ ʆʧʠʩʘʥʠʝ ʧʝʨʩʧʝʢʪʠʚ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʧʨʠʤʝʥʝʥʠʷ (5 ʙʘʣʣʦʚ)  

¶ ʇʦʣʥʦʪʘ ʠ ʘʜʝʢʚʘʪʥʦʩʪʴ ʩʩʳʣʦʢ ʥʘ ʠʩʪʦʯʥʠʢʠ (3 ʙʘʣʣʘ)  

¶ ʉʪʠʣʴ ʠʟʣʦʞʝʥʠʷ (2 ʙʘʣʣʘ)  
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ʋʜʠʚʠʪʝʣʴʥʦʝ - ʨʷʜʦʤ (ʧʨʝʬʝʢʪʫʨʘ ʖɺɸʆ, ʄʂʅʊ, ʌʅʄ ʄɻʋ) (2010, ʪʚʦʨʯʝʩʢʠʡ 

ʢʦʥʢʫʨʩ) 

ʇʝʨʚʘʷ ʠʥʩʪʠʥʢʪʠʚʥʘʷ ʨʝʘʢʮʠʷ ʦʙʳʯʥʦʛʦ ʯʝʣʦʚʝʢʘ ʥʘ ʩʦʦʙʱʝʥʠʝ ʦ ʪʦʤ, ʯʪʦ ʛʜʝ-ʪʦ ʢʪʦ ï ʪʦ 

ʯʪʦ ï ʪʦ ʥʘʰʝʣ ʥʦʚʦʝ, ʫʜʠʚʠʪʝʣʴʥʦʝ ʠ ʧʨʝʢʨʘʩʥʦʝ ï çʇʦʢʘʞʠ!è ʊʨʝʙʦʚʘʥʠʝ ʩʝʨʴʝʟʥʳʭ 

ʠʥʚʝʩʪʦʨʦʚ ï çʇʦʢʘʞʠʪʝ!è ʤʘʢʝʪ, ʫʩʪʘʥʦʚʢʫ, ʧʨʦʜʫʢʪé ʏʪʦ ʩʦ ʰʢʦʣʴʥʠʢʘʤʠ ʯʘʱʝ ʚʩʝʛʦ 

ʜʝʣʘʶʪ ʚ ʠʟʚʝʩʪʥʦʤ ʚʩʝʤ ʇʦʣʠʪʝʭʥʠʯʝʩʢʦʤ ʤʫʟʝʝ? ʀʤ ʧʦʢʘʟʳʚʘʶʪ ʵʢʩʧʦʥʘʪʳé ɼʣʷ 

ʯʝʛʦ ʧʨʠʝʟʞʘʝʪ ʚ ʰʢʦʣʫ ʅʘʥʦʪʨʘʢ? ʅʝ ʪʦʣʴʢʦ ʨʘʩʩʢʘʟʘʪʴ, ʥʦ ʠ ʧʦʢʘʟʘʪʴ ʨʝʘʣʴʥʳʝ 

(ʥʘʥʦ)ʤʘʪʝʨʠʘʣʳ ʚ ʜʝʡʩʪʚʠʠ. ʏʪʦ ʟʘʧʦʤʠʥʘʶʪ ʰʢʦʣʴʥʠʢʠ ʥʘ ʫʨʦʢʝ ʙʦʣʴʰʝ ʚʩʝʛʦ? 

ʇʨʘʚʠʣʴʥʦ, ʚʟʨʳʚ, ʢʦʪʦʨʳʡ ʠʤ çʧʦʢʘʟʘʣè ʫʯʠʪʝʣʴ. ʊʘʢʦʚʘ ʯʝʣʦʚʝʯʝʩʢʘʷ ʧʨʠʨʦʜʘ, ʠʤʝʥʥʦ 

ʧʦʵʪʦʤʫ ʤʳ ʪʘʢ ʣʶʙʠʤ ʨʘʟʣʠʯʥʳʝ ʵʢʩʧʝʨʠʤʝʥʪʳ, ʢʨʘʩʠʚʳʝ ʥʘʫʯʥʳʝ çʬʦʢʫʩʳè, ʢʦʪʦʨʳʝ 

ʦʪʥʶʜʴ ʥʝ ʣʦʚʢʦʩʪʴ ʨʫʢ, ʥʦ ʦʧʳʪ ʵʢʩʧʝʨʠʤʝʥʪʘʪʦʨʘ, ʠʛʨʘ ʫʤʘ ʠ ʟʥʘʥʠʝ ʟʘʢʦʥʦʚ ʧʨʠʨʦʜʳ. 

ʀ ʣʫʯʰʠʝ ʦʧʳʪʳ ʥʝ ʪʦʣʴʢʦ ʟʘʧʘʜʘʶʪ ʚ ʜʫʰʫ, ʥʦ ʠ ʫʙʝʞʜʘʶʪ ʚ ʧʨʘʚʦʪʝ ʵʢʩʧʝʨʠʤʝʥʪʘʪʦʨʘ 

ʪʝʭ, ʢʪʦ ʨʘʥʴʰʝ ʥʝ ʚʝʨʠʣ ʚ ʥʘʫʯʥʦʝ ʯʫʜʦ.  

ɸ ʢʘʢ ʧʦʢʘʟʘʪʴ ʪʦ, ʯʪʦ ʥʝʣʴʟʷ ʫʚʠʜʝʪʴ ʠʟ-ʟʘ ʦʯʝʥʴ ʤʘʣʝʥʴʢʦʛʦ ʨʘʟʤʝʨʘ? ʅʘʧʨʠʤʝʨ, 

ʥʘʥʦʯʘʩʪʠʮʳ, ʥʘʥʦʦʙʲʝʢʪʳ? ɼʘ ʝʱʝ ʧʦʢʘʟʘʪʴ ʪʘʢ, ʯʪʦʙʳ ʚʩʝ ʭʣʦʧʘʣʠ ʦʪ ʚʦʩʭʠʱʝʥʠʷ, ʚʩʝʤ 

ʚʩʝ ʙʳʣʦ ʧʦʥʷʪʥʦ, ʥʘʜʦʣʛʦ ʠ ʧʦʟʠʪʠʚʥʦ ʟʘʧʦʤʥʠʣʦʩʴ? ʇʦʯʪʠ ʥʝʨʘʟʨʝʱʠʤʘʷ ʟʘʛʘʜʢʘé ʅʦ 

ʨʝʰʘʪʴ ʝʝ ʥʘʜʦ ʩʦ ʚʩʝʡ ʛʦʨʷʯʝʡ ʪʚʦʨʯʝʩʢʦʡ ʩʠʣʦʡ, ʭʦʣʦʜʥʳʤ ʨʘʟʫʤʦʤ ʠ ʞʝʣʝʟʥʦʡ 

ʫʚʝʨʝʥʥʦʩʪʴʶ ʚ ʢʦʥʝʯʥʦʤ ʙʣʘʛʦʪʚʦʨʥʦʤ ʵʬʬʝʢʪʝ. ʀʥʪʝʨʝʩʥʦ ʟʥʘʪʴ, ʯʪʦ ʪʘʢʦʝ çʦʛʥʝʥʥʳʡ 

ʜʦʞʜʴè ʠʣʠ çʧʣʘʪʠʥʦʚʦʝ ʦʛʥʠʚʦè? ʂʘʢ ʩʚʝʪʷʪʩʷ ʢʚʘʥʪʦʚʳʝ ʪʦʯʢʠ ʚ ʢʦʣʣʦʠʜʥʦʤ ʨʘʩʪʚʦʨʝ 

ʧʨʠ ʦʩʚʝʱʝʥʠʠ ʠʭ çʬʠʦʣʝʪʦʚʦʡè ʣʘʟʝʨʥʦʡ ʫʢʘʟʢʦʡ? ʇʦʯʝʤʫ ʤʘʛʥʠʪʥʘʷ ʞʠʜʢʦʩʪʴ ʤʦʞʝʪ 

ʙʳʪʴ ʧʦʭʦʞʘ ʥʘ çʢʫʧʘʶʱʝʛʦʩʷ ʝʞʠʢʘè? ʇʦʯʝʤʫ ʧʝʨʛʠʜʨʦʣʴ ʚʟʨʳʚʘʝʪʩʷ, ʝʩʣʠ ʚ ʥʝʛʦ 

ʙʨʦʩʠʪʴ ʱʝʧʦʪʦʯʢʫ ʥʘʥʦʚʠʩʢʝʨʦʚ? ʂʘʢʦʡ ʥʘʥʦʤʘʪʝʨʠʘʣ ʧʨʠ ʚʦʟʜʝʡʩʪʚʠʠ ʬʦʪʦʚʩʧʳʰʢʠ 

ʚʟʨʳʚʘʝʪʩʷ ʚ ʘʪʤʦʩʬʝʨʝ ʢʠʩʣʦʨʦʜʘ? ʂʘʢʠʝ ʥʘʥʦʤʘʪʝʨʠʘʣʳ ʝʩʪʴ ʚ ʩʦʪʦʚʦʤ ʪʝʣʝʬʦʥʝ? 

ʆʪʚʝʪʳ ʥʘ ʵʪʠ ʠ ʤʥʦʛʠʝ ʜʨʫʛʠʝ ʥʝʦʙʳʯʥʳʝ ʚʦʧʨʦʩʳ ʤʦʛʫʪ ʜʘʪʴ ʜʝʤʦʥʩʪʨʘʮʠʦʥʥʳʝ 

ʥʘʥʦʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʦʧʳʪʳ.  

ʀʪʘʢ, ʧʨʠ ʧʦʜʜʝʨʞʢʝ ʧʨʝʬʝʢʪʫʨʳ ʖɺɸʆ, ʄʂʅʊ ʠ ʄɻʋ ʦʙʲʷʚʣʷʝʪʩʷ ʢʦʥʢʫʨʩ 

çʋʜʠʚʠʪʝʣʴʥʦʝ - ʨʷʜʦʤè ʥʘ ʨʘʟʨʘʙʦʪʢʫ ʜʝʤʦʥʩʪʨʘʮʠʦʥʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʚ ʦʙʣʘʩʪʠ 

ʥʘʥʦʪʝʭʥʦʣʦʛʠʡ (ʭʠʤʠʯʝʩʢʦʛʦ, ʬʠʟʠʯʝʩʢʦʛʦ, ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ, ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ, 

ʠʥʞʝʥʝʨʥʦʛʦ ʭʘʨʘʢʪʝʨʘ).  

ʅʦʤʠʥʘʮʠʠ ʢʦʥʢʫʨʩʘ:  

1. ʌʘʥʪʘʩʪʠʯʝʩʢʠʝ ʠʜʝʠ ʥʘʥʦʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ï ʫʤʦʟʨʠʪʝʣʴʥʦʝ 

ʦʧʠʩʘʥʠʝ ʣʶʙʳʭ ʜʝʤʦʥʩʪʨʘʮʠʦʥʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ, ʢʦʪʦʨʳʭ ʝʱʝ ʥʠʢʪʦ ʥʝ ʜʝʣʘʣ, 

ʥʦ ʢʦʪʦʨʳʝ, ʧʦ ʤʥʝʥʠʶ ʘʚʪʦʨʦʚ, ʤʦʛʫʪ ʧʦʨʘʟʠʪʴ ʚʦʦʙʨʘʞʝʥʠʝ ʣʶʙʦʛʦ  

2. ʅʘʥʦʪʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʠʥʪʝʨʧʨʝʪʘʮʠʷ ʩʫʱʝʩʪʚʫʶʱʠʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʚ ʥʦʚʦʤ 

(ʧʨʝʜʣʘʛʘʝʤʦʤ ʘʚʪʦʨʘʤʠ) ʦʬʦʨʤʣʝʥʠʠ ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ ʧʦʷʩʥʝʥʠʷʤʠ  
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3. ʐʢʦʣʴʥʳʡ ʢʨʫʞʦʢ ï ʩʙʦʨʥʠʢʠ ʦʧʳʪʦʚ (ʦʧʫʙʣʠʢʦʚʘʥʥʳʝ ʠʣʠ ʥʝʪ) ʜʣʷ ʰʢʦʣʴʥʠʢʦʚ 

ʨʘʟʣʠʯʥʳʭ ʢʣʘʩʩʦʚ ʩ ʧʦʷʩʥʝʥʠʷʤʠ ʤʝʪʦʜʠʢʠ ʨʝʘʣʠʟʘʮʠʠ ʠ ʠʭ ʩʫʪʠ, ʚ ʪʦʤ ʯʠʩʣʝ 

ʵʢʩʧʝʨʠʤʝʥʪʳ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʪʝʭʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ ʠ ʘʥʘʣʠʪʠʯʝʩʢʠʭ ʫʩʪʘʥʦʚʦʢ  

4. ʃʘʙʦʨʘʪʦʨʥʳʝ ʨʘʙʦʪʳ ï ʦʧʠʩʘʥʠʝ ʠʣʠ ʫʞʝ ʛʦʪʦʚʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʦ ʩʦʟʜʘʥʠʶ 

ʜʝʤʦʥʩʪʨʘʮʠʦʥʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ, ʣʘʙʦʨʘʪʦʨʥʳʭ ʨʘʙʦʪ ʠ ʧʨʘʢʪʠʢʫʤʦʚ ʜʣʷ 

ʩʪʫʜʝʥʪʦʚ ɺʋɿʦʚ  

5. ʅʘʥʦʪʝʭʥʦʣʦʛʠʠ ʜʣʷ ʚʩʝʭ ï ʦʧʠʩʘʥʠʝ çʥʘʥʦʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭè ʵʢʩʧʦʥʘʪʦʚ, 

ʙʝʟʦʧʘʩʥʳʭ ʠ ʟʨʝʣʠʱʥʳʭ (ʧʨʦʩʪʳʭ) ʦʧʳʪʦʚ ʜʣʷ ʰʠʨʦʢʦʡ ʘʫʜʠʪʦʨʠʠ, ʥʘʧʨʠʤʝʨ, 

ʧʦʩʝʪʠʪʝʣʝʡ ʇʦʣʠʪʝʭʥʠʯʝʩʢʦʛʦ ʤʫʟʝʷ (ʛ.ʄʦʩʢʚʘ), ʩʣʫʰʘʪʝʣʝʡ ʧʝʨʝʜʚʠʞʥʦʛʦ 

ʫʯʝʙʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʚ ʦʙʣʘʩʪʠ ʥʘʥʦʪʝʭʥʦʣʦʛʠʡ (ʅʘʥʦʪʨʘʢ, ʄʂʅʊ) ʠ ʪ.ʜ.  

ʋʩʣʦʚʠʷ ʢʦʥʢʫʨʩʘ:  

1. ɺʦʟʨʘʩʪ ʠ ʧʨʦʠʩʭʦʞʜʝʥʠʝ ʫʯʘʩʪʥʠʢʦʚ ï ʣʶʙʳʝ.  

2. ʇʨʠʜʫʤʘʥʥʳʝ ʦʧʳʪʳ ʠʣʠ ʦʧʠʩʘʥʠʷ ʨʝʘʣʴʥʦ ʧʨʦʚʝʜʝʥʥʳʭ (ʨʘʟʨʘʙʦʪʘʥʥʳʭ) 

ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʜʦʣʞʥʳ ʙʳʪʴ ʥʘʧʨʘʚʣʝʥʳ ʥʘ ʜʝʤʦʥʩʪʨʘʮʠʶ ʦʩʦʙʳʭ ʩʚʦʡʩʪʚ 

ʚʝʱʝʩʪʚ ʠ ʤʘʪʝʨʠʘʣʦʚ, ʥʘʭʦʜʷʱʠʭʩʷ ʚ çʥʘʥʦʩʦʩʪʦʷʥʠʠè, ʘ ʪʘʢʞʝ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ 

ʣʫʯʰʝʤʫ ʧʦʥʠʤʘʥʠʶ ʟʘʢʦʥʦʚ çʥʘʥʦʤʠʨʘè ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʘʫʜʠʪʦʨʠʝʡ, ʥʘ 

ʢʦʪʦʨʫʶ ʵʪʠ ʦʧʳʪʳ ʨʘʩʩʯʠʪʘʥʳ. ʇʨʠ ʵʪʦʤ ʭʘʨʘʢʪʝʨ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʤʦʞʝʪ ʙʳʪʴ 

ʩʚʷʟʘʥ ʢʘʢ ʩ ʭʠʤʠʝʡ, ʬʠʟʠʢʦʡ, ʙʠʦʣʦʛʠʝʡ (ʤʝʜʠʮʠʥʦʡ), ʪʘʢ ʠ ʩ ʠʥʞʝʥʝʨʥʳʤʠ 

ʧʦʜʭʦʜʘʤʠ ʚ ʥʘʫʢʝ ʠ ʪʝʭʥʠʢʝ.  

3. ʕʢʩʧʝʨʠʤʝʥʪʳ ʤʦʛʫʪ ʙʳʪʴ ʩʚʷʟʘʥʳ ʩ ʩʠʥʪʝʟʦʤ, ʩʚʦʡʩʪʚʘʤʠ, ʧʦʚʝʜʝʥʠʝʤ, 

ʧʨʝʚʨʘʱʝʥʠʝʤ ʠ ʤʝʪʨʦʣʦʛʠʝʡ ʥʘʥʦʤʘʪʝʨʠʘʣʦʚ ʠʣʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʥʘʥʦʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʦʜʭʦʜʦʚ ʜʣʷ ʠʟʤʝʥʝʥʠʷ ʩʚʦʡʩʪʚ ʩʫʱʝʩʪʚʫʶʱʠʭ ʚʝʱʝʩʪʚ ʠ 

ʤʘʪʝʨʠʘʣʦʚ.  

4. ɸʚʪʦʨʩʢʠʝ ʧʨʘʚʘ ʦʩʪʘʶʪʩʷ ʟʘ ʫʯʘʩʪʥʠʢʘʤʠ, ʧʦʜʘʚʰʠʤʠ ʨʘʙʦʪʳ ʥʘ ʢʦʥʢʫʨʩ, ʦʥʠ 

ʤʦʛʫʪ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʧʫʙʣʠʢʦʚʘʪʴ ʨʘʙʦʪʫ ʚ ʧʝʯʘʪʥʳʭ ʠʟʜʘʥʠʷʭ ʠ ʜʨʫʛʠʭ ʩʘʡʪʘʭ. 

ɽʩʣʠ ʨʘʙʦʪʘ ʫʞʝ ʦʧʫʙʣʠʢʦʚʘʥʘ, ʝʝ ʧʦʜʘʯʘ ʥʘ ʢʦʥʢʫʨʩ ʥʝ ʜʦʣʞʥʘ ʧʨʦʪʠʚʦʨʝʯʠʪʴ ʪʝʤ 

ʫʩʣʦʚʠʷʤ, ʥʘ ʢʦʪʦʨʳʭ ʨʘʙʦʪʘ ʙʳʣʘ ʦʧʫʙʣʠʢʦʚʘʥʘ. ʃʫʯʰʠʝ ʦʧʳʪʳ ʤʦʛʫʪ ʚʦʡʪʠ ʚ 

ʧʝʯʘʪʥʳʡ ʩʙʦʨʥʠʢ ʜʝʤʦʥʩʪʨʘʮʠʦʥʥʳʭ ʦʧʳʪʦʚ ʚ ʦʙʣʘʩʪʠ ʥʘʥʦʪʝʭʥʦʣʦʛʠʡ (ʟʘ 

ʘʚʪʦʨʩʪʚʦʤ ʫʯʘʩʪʥʠʢʦʚ), ʢʦʪʦʨʳʡ ʧʣʘʥʠʨʫʝʪʩʷ ʧʦʜʛʦʪʦʚʠʪʴ ʜʣʷ ʠʟʜʘʪʝʣʴʩʪʚʘ 

çɹʠʥʦʤ. ʃʘʙʦʨʘʪʦʨʠʷ ʟʥʘʥʠʡè (ʦʙʩʫʞʜʘʝʪʩʷ ʩ ʫʯʘʩʪʥʠʢʘʤʠ ʦʪʜʝʣʴʥʦ).  

5. ʌʦʨʤʘʪ ʨʘʙʦʪʳ:  

6. ʇʦʷʩʥʠʪʝʣʴʥʘʷ ʟʘʧʠʩʢʘ (ʚʚʝʜʝʥʠʝ) ï ʯʪʦ ʟʘ ʦʧʳʪ ʧʨʝʜʣʘʛʘʝʪ ʫʯʘʩʪʥʠʢ (ʝʩʣʠ ʝʩʪʴ 

ʘʥʘʣʦʛʠ ʠʣʠ ʠʩʪʦʨʠʯʝʩʢʠʝ ʢʦʨʥʠ, ʫʢʘʟʘʪʴ ʠʭ), ʚ ʯʝʤ ʝʛʦ ʩʫʪʴ, ʢʘʢʦʚʳ ʬʠʟʠʯʝʩʢʠʝ, 

ʭʠʤʠʯʝʩʢʠʝ, ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʠ ʧʨʦʯʠʝ ʧʨʠʥʮʠʧʳ, ʥʘ ʢʦʪʦʨʳʭ ʦʥ ʦʩʥʦʚʘʥ, ʚ ʯʝʤ 

ʥʦʚʠʟʥʘ ʠ ʯʪʦ ʵʪʠ ʦʧʳʪʦʤ ʭʦʯʝʪʩʷ ʧʦʢʘʟʘʪʴ ï ʥʝ ʙʦʣʝʝ 2 ʩʪʨ. ʬʦʨʤʘʪʘ A4  



64 

 

7. ʆʧʠʩʘʥʠʝ ʵʢʩʧʝʨʠʤʝʥʪʘ (ʠʣʠ ʧʨʦʧʠʩʴ, ʝʩʣʠ ʵʢʩʧʝʨʠʤʝʥʪ ʫʞʝ ʧʨʦʚʦʜʠʣʠ) ï ʥʝ 

ʙʦʣʝʝ 2 ʩʪʨʘʥʠʮ ʬʦʨʤʘʪʘ ɸ4  

8. ʈʝʟʫʣʴʪʘʪʳ ï ʪʝʢʩʪʦʚʦʝ ʦʧʠʩʘʥʠʝ ʦʞʠʜʘʝʤʳʭ (ʠʣʠ ʧʨʦʠʩʭʦʜʷʱʠʭ) ʩʦʙʳʪʠʡ, 

ʬʦʪʦʦʪʯʝʪ ʠʣʠ ʚʠʜʝʦ ʤʘʪʝʨʠʘʣʳ (ʩʜʝʣʘʡʪʝ ʘʨʭʠʚ, ʯʪʦʙʳ ʚʩʝ ʤʦʞʥʦ ʙʳʣʦ ʟʘʛʨʫʟʠʪʴ 

ʚ ʚʠʜʝ ʦʜʥʦʛʦ ʬʘʡʣʘ ʨʘʟʤʝʨʦʤ ʥʝ ʙʦʣʝʝ 30 ʄʙ)  

9. ʉʧʠʩʦʢ ʠʩʧʦʣʴʟʦʚʘʥʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʠʣʠ ʩʩʳʣʢʠ ʥʘ ʧʫʙʣʠʢʘʮʠʠ ɺʘʰʝʛʦ 

ʵʢʩʧʝʨʠʤʝʥʪʘ ʚ ʀʥʪʝʨʥʝʪʝ ʠʣʠ ʧʝʯʘʪʥʳʭ ʠʟʜʘʥʠʷʭ (ʝʩʣʠ ʝʩʪʴ)  

10. ʀʥʬʦʨʤʘʮʠʷ ʦʙ ʠʩʪʦʨʠʠ ʨʘʟʨʘʙʦʪʢʠ ʦʧʳʪʘ ʠ ʢʨʘʪʢʘʷ ʠʥʬʦʨʤʘʮʠʷ ʦʙ ʘʚʪʦʨʘʭ ʠ 

ʩʦʘʚʪʦʨʘʭ (ʜʦʧʫʩʢʘʶʪʩʷ ʢʦʣʣʝʢʪʠʚʥʳʝ ʨʘʙʦʪʳ, ʧʦʜʘʚʘʝʤʳʝ ʦʪ ʠʤʝʥʠ ʦʜʥʦʛʦ ʠʟ 

ʫʯʘʩʪʥʠʢʦʚ) ï ʥʝ ʙʦʣʝʝ 1 ʩʪʨ. ʬʦʨʤʘʪʘ ɸ4.  

ʂʨʠʪʝʨʠʠ ʦʮʝʥʢʠ:  

¶ ʆʨʠʛʠʥʘʣʴʥʦʩʪʴ ʠʜʝʠ ʠ ʟʨʝʣʠʱʥʦʩʪʴ ʵʢʩʧʝʨʠʤʝʥʪʘ (5 ʙʘʣʣʦʚ)  

¶ ʆʙʦʩʥʦʚʘʥʠʝ ʦʧʳʪʘ (5 ʙʘʣʣʦʚ)  

¶ ɼʝʪʘʣʠʟʘʮʠʷ ʠ ʧʨʦʜʫʤʘʥʥʦʩʪʴ ʤʝʪʦʜʠʢʠ ʧʦʩʪʘʥʦʚʢʠ ʦʧʳʪʘ (5 ʙʘʣʣʦʚ)  

¶ ʇʦʣʥʦʪʘ (ʟʘʚʝʨʰʝʥʥʦʩʪʴ) ʠ ʩʘʤʦʜʦʩʪʘʪʦʯʥʦʩʪʴ ʨʘʙʦʪʳ (5 ʙʘʣʣʦʚ)  
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ʂʚʘʥʪʦʚʳʡ ʵʬʬʝʢʪ ʞʫʨʥʘʣʘ "ʂʚʘʥʪ" (2010, ʪʚʦʨʯʝʩʢʠʡ ʢʦʥʢʫʨʩ) 

ɾʫʨʥʘʣ çʂʚʘʥʪè ʚ ʧʨʝʜʩʪʘʚʣʝʥʠʠ ʥʝ ʥʫʞʜʘʝʪʩʷ. ʉʪʘʨʝʡʰʠʡ, ʣʫʯʰʠʡ, ʩʘʤʳʡ ʧʦʣʝʟʥʳʡé 

ʆʜʥʘ ʠʟ ʝʛʦ ʪʨʘʜʠʮʠʡ ï ʩʦʩʪʘʚʣʝʥʠʝ, ʧʦʠʩʢ, ʨʘʟʙʦʨ ʧʦ ʧʦʣʦʯʢʘʤ ʩʘʤʳʭ ʟʫʙʦʜʨʦʙʠʪʝʣʴʥʳʭ 

ʠ ʦʨʠʛʠʥʘʣʴʥʳʭ ʬʠʟʠʢʦ ï ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʟʘʜʘʯ.  

ʉʦʩʪʘʚʠʪʴ ʭʦʨʦʰʫʶ ʟʘʜʘʯʫ ʯʘʩʪʦ ʩʫʱʝʩʪʚʝʥʥʦ ʩʣʦʞʥʝʝ, ʯʝʤ ʝʝ ʨʝʰʠʪʴ. ʕʪʦ ʥʘʩʪʦʷʱʝʝ 

ʪʚʦʨʯʝʩʪʚʦ ʠ ʜʘʞʝ ʠʩʢʫʩʩʪʚʦ. ʍʦʨʦʰʠʝ ʟʘʜʘʯʠ ʫʭʦʜʷʪ ʚ ʟʦʣʦʪʦʡ ʬʦʥʜ ʧʦʢʦʣʝʥʠʡ, ʘ ʠʥʦʛʜʘ 

ʠ ʨʝʰʘʶʪʩʷ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʥʝʩʢʦʣʴʢʠʭ ʧʦʢʦʣʝʥʠʡ. ɿʘ ʥʠʭ ʤʦʛʫʪ ʜʘʚʘʪʴʩʷ ʤʝʞʜʫʥʘʨʦʜʥʳʝ 

ʧʨʝʤʠʠ, ʦ ʥʠʭ ʤʦʛʫʪ ʧʠʩʘʪʴʩʷ ʜʠʩʩʝʨʪʘʮʠʠ. ʂʦʥʝʯʥʦ, ʦʯʝʥʴ ʩʣʦʞʥʦ ʦʞʠʜʘʪʴ, ʯʪʦʙʳ ʩʚʦʠ 

ʚʝʣʠʢʠʝ ʪʝʦʨʝʤʳ ʌʝʨʤʘ ʫʞʝ ʚʦʟʥʠʢʣʠ ʜʣʷ ʥʘʥʦʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʟʘʜʘʯ, ʦʜʥʘʢʦ 

ʥʘʥʦʪʝʭʥʦʣʦʛʠʠ ï ʙʣʘʛʦʜʘʪʥʝʡʰʘʷ ʧʦʯʚʘ ʜʣʷ ʩʦʩʪʘʚʣʝʥʠʷ ʟʘʜʘʯ ʥʝʦʙʳʯʥʳʭ, ʩʘʤʦʙʳʪʥʳʭ, 

ʧʦʫʯʠʪʝʣʴʥʳʭ. ʀʤʝʥʥʦ ʵʪʠʤ, ʧʦʜ ʟʥʘʢʦʤ çʂʚʘʥʪʘè, ʠ ʧʨʝʜʣʘʛʘʝʪʩʷ ʟʘʥʷʪʴʩʷ ʚ ʟʘʜʘʯʥʦʤ 

ʢʦʥʢʫʨʩʝ çʂʚʘʥʪʦʚʳʡ ʵʬʬʝʢʪè ʫʯʘʩʪʥʠʢʘʤ IV ɺʩʝʨʦʩʩʠʡʩʢʦʡ ʀʥʪʝʨʥʝʪ ï ʦʣʠʤʧʠʘʜʳ ʧʦ 

ʥʘʥʦʪʝʭʥʦʣʦʛʠʷʤ.  

ʅʦʤʠʥʘʮʠʠ ʢʦʥʢʫʨʩʘ:  

1. ʃʫʯʰʠʝ ʟʘʜʘʯʠ ʫʯʘʩʪʥʠʢʦʚ  

2. ʃʫʯʰʠʝ ʟʘʜʘʯʠ ʥʘʥʦʦʣʠʤʧʠʘʜʳ  

ɺ ʧʝʨʚʦʡ ʥʦʤʠʥʘʮʠʠ ʫʯʘʩʪʚʫʶʪ é ʫʯʘʩʪʥʠʢʠ ʠ ʠʭ ʙʣʘʛʦʞʝʣʘʪʝʣʴʥʳʤ ʦʙʨʘʟʦʤ ʦʮʝʥʠʚʘʝʪ 

ʞʶʨʠ ʦʣʠʤʧʠʘʜʳ, ʢʘʢ ʦʙʳʯʥʦ. ɸ ʚʦʪ ʚʦ ʚʪʦʨʦʡ ʥʦʤʠʥʘʮʠʠ ʫʯʘʩʪʚʫʶʪ ʪʦʣʴʢʦ ʟʘʜʘʯʠ, 

ʢʦʪʦʨʳʝ ʩʦʩʪʘʚʣʷʣʠʩʴ ʜʣʷ ʫʯʘʩʪʥʠʢʦʚ ʤʝʪʦʜʠʯʝʩʢʦʡ ʢʦʤʠʩʩʠʝʡ ʆʣʠʤʧʠʘʜʳ (ʪʦ ʝʩʪʴ 

ʫʯʘʩʪʚʫʶʪ ʘʚʪʦʨʳ ʟʘʜʘʯ ʆʣʠʤʧʠʘʜʳ). ʕʪʫ ʥʦʤʠʥʘʮʠʶ ʦʮʝʥʠʚʘʶʪ ʛʦʣʦʩʦʚʘʥʠʝʤ é ʩʘʤʠ 

ʫʯʘʩʪʥʠʢʠ.  

ʂʘʪʝʛʦʨʠʠ ʟʘʜʘʯ, ʢʦʪʦʨʳʝ ʧʨʠʥʠʤʘʶʪʩʷ ʥʘ ʢʦʥʢʫʨʩ:  

1. ʌʠʟʠʢʘ, ʢʚʘʥʪʦʚʘʷ ʬʠʟʠʢʘ ʠ ʚʩʝ ʦʩʪʘʣʴʥʦʝ  

2. ʄʘʪʝʤʘʪʠʢʘ, ʤʝʭʘʥʠʢʘ, ʪʨʠʙʦʣʦʛʠʷ ʠ ʚʩʝ ʦʩʪʘʣʴʥʦʝ  

3. ʌʠʟʠʯʝʩʢʘʷ ʭʠʤʠʷ, ʭʠʤʠʯʝʩʢʘʷ ʬʠʟʠʢʘ, ʩʪʝʨʝʦʭʠʤʠʷ, ʩʪʨʫʢʪʫʨʥʘʷ ʭʠʤʠʷ ʠ ʧʨʦʯʝʝ 

ʪʘʢʦʝ ʞʝ  

4. ɹʠʦʬʠʟʠʢʘ, ʙʠʦʠʥʬʦʨʤʘʪʠʢʘ, ʙʠʦʥʘʥʦʪʝʭʥʦʣʦʛʠʠ ʠ ʪʘʢ ʜʘʣʝʝ  

ʅʝʧʨʝʤʝʥʥʳʤ ʫʩʣʦʚʠʝʤ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʟʘʜʘʯʘ ʜʦʣʞʥʘ ʠʤʝʪʴ ʧʨʷʤʦʝ 

(ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʝ, ʧʨʘʢʪʠʯʝʩʢʦʝ ʠʣʠ ʬʦʨʤʘʣʴʥʦʝ) ʦʪʥʦʰʝʥʠʝ ʢ ʥʘʥʦʩʠʩʪʝʤʘʤ, 

ʥʘʥʦʤʘʪʝʨʠʘʣʘʤ, ʥʘʥʦʪʝʭʥʦʣʦʛʠʷʤ.  

ʂʨʠʪʝʨʠʠ ʦʮʝʥʢʠ:  

¶ ɺʘʞʥʦʩʪʴ ʠ ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʩʪʴ ʧʨʦʙʣʝʤʳ, ʢʦʪʦʨʫʶ ʧʦʜʥʠʤʘʝʪ ʟʘʜʘʯʘ (2 ʙʘʣʣʘ)  

¶ çʄʦʨʘʣʴè ʟʘʜʘʯʠ ʠ ʫʨʦʢʠ, ʢʦʪʦʨʳʝ ʦʥʘ ʧʨʝʧʦʜʥʦʩʠʪ (3 ʙʘʣʣʘ)  

¶ ʆʨʠʛʠʥʘʣʴʥʦʩʪʴ ʠ ʠʟʷʱʝʩʪʚʦ ʫʩʣʦʚʠʷ ʟʘʜʘʯʠ (5 ʙʘʣʣʦʚ)  

¶ ʇʦʣʥʦʪʘ, ʩʪʨʦʛʦʩʪʴ ʠ ʦʙʦʩʥʦʚʘʥʥʦʩʪʴ ʨʝʰʝʥʠʷ (5 ʙʘʣʣʦʚ)  
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ʀʟʦʙʨʝʪʘʝʤ ʚʝʣʦʩʠʧʝʜ 22 ʚʝʢʘ ʩ ʢʦʤʧʘʥʠʝʡ ɹʘʡʝʨ (2010, ʪʚʦʨʯʝʩʢʠʡ ʢʦʥʢʫʨʩ) 

ʂʦʛʜʘ ʦ ʢʦʤ ï ʪʦ ʛʦʚʦʨʷʪ, ʯʪʦ ʦʥ ʠʟʦʙʨʝʣ ʚʝʣʦʩʠʧʝʜ, ʠʤʝʶʪ ʚ ʚʠʜʫ, ʯʪʦ ʵʪʦʪ ʯʝʣʦʚʝʢ 

ʧʨʠʜʫʤʘʣ ʯʪʦ ï ʪʦ ʫʞʝ ʦʯʝʥʴ ʜʘʚʥʦ ʠʟʚʝʩʪʥʦʝ ʠ ʯʪʦ ʝʛʦ ʠʟʦʙʨʝʪʝʥʠʝ ʥʝʘʢʪʫʘʣʴʥʦ. ʆʜʥʘʢʦ 

ʝʩʣʠ ʚʝʯʥʳʡ ʜʚʠʛʘʪʝʣʴ ʠʟʦʙʨʝʪʘʪʴ ʟʘʧʨʝʱʘʶʪ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʝ ʟʘʢʦʥʳ ʧʨʠʨʦʜʳ, ʪʦ 

ʥʠʯʪʦ ʥʝ ʟʘʧʨʝʱʘʝʪ ʠʟʦʙʨʝʪʘʪʴ ʚʝʣʦʩʠʧʝʜé ʥʦ ʩ ʫʯʝʪʦʤ ʪʨʝʙʦʚʘʥʠʡ ʢ ʤʘʪʝʨʠʘʣʘʤ, ʠʟ 

ʢʦʪʦʨʳʭ ʦʥ ʜʦʣʞʝʥ ʩʦʩʪʦʷʪʴ, ʜʦʩʪʦʡʥʳʭ ʩʦʚʨʝʤʝʥʥʦʛʦ ʥʘʫʯʥʦ ï ʪʝʭʥʠʯʝʩʢʦʛʦ ʧʨʦʛʨʝʩʩʘ. 

ɺ 22 ʚʝʢʝ ʤʳ ʥʝ ʫʚʠʜʠʤ ʧʨʠʚʳʯʥʦʛʦ ʚʩʝʤ çʞʝʣʝʟʥʦʛʦ ʢʦʥʷè ï ʨʝʟʠʥʦʚʳʝ ʰʠʥʳ, 

ʥʘʧʦʣʥʝʥʥʳʝ ʩʘʞʝʡ, ʩʪʘʣʴʥʦʡ ʢʘʨʢʘʩ ʩ çʦʮʠʥʢʦʚʢʦʡè ʠ ʘʥʪʠʢʦʨʨʦʟʠʦʥʥʦʡ ʢʨʘʩʢʦʡ, 

ʨʘʟʙʦʣʪʘʥʥʳʝ ʠ ʜʨʝʙʝʟʞʘʱʠʝ ʢʨʳʣʴʷ, ʤʝʩʪʘʤʠ ʧʦʛʥʫʪʳʝ ʠ ʧʨʦʨʞʘʚʝʚʰʠʝ, ʰʝʩʪʝʨʝʥʢʠ ʚ 

ʩʦʣʠʜʦʣʝ, ʢʨʘʩʥʳʝ ʬʦʥʘʨʠʢʠ ï ʦʪʨʘʞʘʪʝʣʠ ʩ ʩʦʪʦʚʦʡ ʩʪʨʫʢʪʫʨʦʡ; ʞʫʞʞʘʱʠʡ 

ʵʣʝʢʪʨʦʛʝʥʝʨʘʪʦʨ ʥʘ ʢʦʣʝʩʝ, ʟʘʧʘʩʘʶʱʠʡ ʵʣʝʢʪʨʦʵʥʝʨʛʠʶ ʜʣʷ ʥʦʯʥʦʛʦ ʦʩʚʝʱʝʥʠʷ (ʘ ʚʜʨʫʛ 

ʥʦʯʴʶ ʥʘʜʦ ʙʫʜʝʪ ʝʭʘʪʴ?) ʠʣʠ ʜʣʷ ʨʘʜʠʦʧʨʠʝʤʥʠʢʘé ɽʩʪʴ ʦʯʝʥʴ ʙʦʣʴʰʦʡ ʰʘʥʩ, ʯʪʦ 

ʨʝʟʠʥʘ ʩʪʘʥʝʪ ʢʘʢʠʤ ï ʥʠʙʫʜʴ ʪʨʫʜʥʦʠʩʪʠʨʘʶʱʠʤʩʷ ʵʣʘʩʪʠʯʥʳʤ ʢʦʤʧʦʟʠʪʦʤ ʥʘ ʦʩʥʦʚʝ 

ʩʧʝʮʠʘʣʴʥʳʭ ʧʦʣʠʤʝʨʦʚ, ʫʩʪʦʡʯʠʚʳʤ ʠ ʚ ʞʘʨ, ʠ ʚ ʭʦʣʦʜ, ʩʘʤʦʟʘʣʝʯʠʚʘʶʱʠʤʩʷ ʧʨʠ ʥʘʝʟʜʝ 

ʥʘ ʛʚʦʟʜʴ ʠ ʭʦʨʦʰʦ ʩʝʙʷ ʯʫʚʩʪʚʫʶʱʠʤ ʜʘʞʝ ʚ ʣʫʞʝ ʩʝʨʥʦʡ ʢʠʩʣʦʪʳ ʠʣʠ ʥʝʬʪʠ; ʩʪʘʣʴʥʦʡ 

ʢʘʨʢʘʩ ʧʨʝʚʨʘʪʠʪʩʷ ʚ ʪʠʪʘʥ c ʫʣʴʪʨʘʤʝʣʢʦʢʨʠʩʪʘʣʣʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʦʡ (ʧʦʩʣʝ ʢʦʥʚʝʨʩʠʠ 

ʧʘʨʦʯʢʠ ʧʦʜʚʦʜʥʳʭ ʣʦʜʦʢ) ʠʣʠ ʜʘʞʝ ʚ ʥʦʚʳʝ ʩʚʝʨʭʧʨʦʯʥʳʝ ʢʦʤʧʦʟʠʪʳ ʥʘ ʦʩʥʦʚʝ 

ʘʣʶʤʠʥʠʷ; ʢʨʘʩʢʘ ʩʪʘʥʝʪ ʚʝʯʥʦʡ ʠʣʠ ʙʫʜʝʪ ʟʘʤʝʥʝʥʘ ʩʫʧʝʨʛʠʜʨʦʬʦʙʥʳʤ 

ʘʥʪʠʬʨʠʢʮʠʦʥʥʳʤ ʠ ʘʥʪʠʙʘʢʪʝʨʠʘʣʴʥʳʤ ʧʦʢʨʳʪʠʝʤ, ʩʦʣʠʜʦʣ ʧʨʝʚʨʘʪʠʪʩʷ ʚ ʪʚʝʨʜʫʶ 

ʩʤʘʟʢʫ ʩ ʥʘʥʦʯʘʩʪʠʮʘʤʠ, ʢʦʪʦʨʘʷ ʥʠʢʦʛʜʘ ʥʝ ʟʘʛʫʩʪʝʚʘʝʪ ʠ ʥʝ ʙʫʜʝʪ ʩʦʙʠʨʘʪʴ ʛʨʷʟʴ, ʘ 

ʪʘʢʞʝ ʙʫʜʝʪ ʟʘʣʝʯʠʚʘʪʴ ʜʝʬʝʢʪʳ ʤʝʭʘʥʠʯʝʩʢʠʭ ʜʝʪʘʣʝʡ, ʘ ʩʘʤʠ ʰʝʩʪʝʨʥʠ ʩʠʣʴʥʦ ʧʦʪʝʨʷʶʪ 

ʚ ʚʝʩʝ ʠ ʙʫʜʫʪ ʩʦʩʪʦʷʪʴ ʧʦʯʪʠ ʠʟ ʯʠʩʪʳʭ ʫʛʣʝʨʦʜʥʳʭ ʚʦʣʦʢʦʥ (ʦʧʷʪʴ ʚ ʩʦʩʪʘʚʝ ʢʦʤʧʦʟʠʪʘ), 

ʩʦʙʩʪʚʝʥʥʦ, ʢʘʢ ʠ çʢʨʳʣʴʷè; ʢʨʘʩʥʳʝ ʬʦʥʘʨʠʢʠ ʧʦʪʝʨʷʶʪ ʤʘʣʦʵʬʬʝʢʪʠʚʥʫʶ ʣʘʤʧʫ 

ʥʘʢʘʣʠʚʘʥʠʷ, ʢʦʪʦʨʘʷ ʙʫʜʝʪ ʟʘʤʝʥʝʥʘ ʤʦʱʥʳʤʠ ʩʚʝʪʦʜʠʦʜʘʤʠ; ʦʪʨʘʞʘʪʝʣʠ ʩʪʘʥʫʪ 

ʬʦʪʦʥʥʦʢʨʠʩʪʘʣʣʠʯʝʩʢʠʤʠ; ʩʝʥʩʦʨʳ ʙʫʜʫʪ ʦʧʨʝʜʝʣʷʪʴ ʧʦʛʦʜʥʳʝ ʫʩʣʦʚʠʷ; 

ʵʣʝʢʪʨʦʛʝʥʝʨʘʪʦʨ ʙʫʜʝʪ ʣʦʚʠʪʴ ʩʦʣʥʝʯʥʫʶ ʵʥʝʨʛʠʶ, ʘ ʘʢʢʫʤʫʣʷʪʦʨ ʧʝʨʝʩʪʘʥʝʪ ʙʳʪʴ 

ʚʟʨʳʚʦʦʧʘʩʥʳʤ, ʪʦʢʩʠʯʥʳʤ ʠ ʙʫʜʝʪ ʟʘʧʘʩʘʪʴ ʚ ʥʝʩʢʦʣʴʢʦ ʨʘʟ ʙʦʣʴʰʝ ʵʥʝʨʛʠʠ; ʨʘʜʠʦ ʙʫʜʝʪ 

ʟʘʤʝʥʝʥʦ ʥʘ ʙʦʨʪʦʚʦʡ ʢʦʤʧʴʶʪʝʨ ʩ ʚʳʩʦʢʠʤ ʙʳʩʪʨʦʜʝʡʩʪʚʠʝʤ ʠ ʫʜʦʙʥʳʤ OLED ï ʪʘʙʣʦ 

ʦʪʦʙʨʘʞʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠé  

ɺʦʟʤʦʞʥʦ? ʆʯʝʥʴ ʚʝʨʦʷʪʥʦ! ʀ ʪʘʢʠʭ çʟʘʤʝʥè ʦʪʞʠʚʰʠʭ ʪʝʭʥʦʣʦʛʠʡ ʤʦʞʥʦ ʧʨʠʜʫʤʘʪʴ ʪʘʢ 

ʤʥʦʛʦ, ʯʪʦ ʜʘʞʝ ʟʥʘʤʝʥʠʪʦʤʫ ɼʞʝʡʤʩʫ ɹʦʥʜʫ ʪʘʢʦʝ ʥʝ ʩʥʠʣʦʩʴ, ʜʘ ʠ ʥʘʜ ʩʪʦʠʤʦʩʪʴʶ 

ʧʦʜʫʤʘʪʴ ʪʦʞʝ ʥʘʜʦ, ʯʪʦʙʳ ʵʪʦ ʵʢʦʣʦʛʠʯʝʩʢʠ ʩʦʚʝʨʰʝʥʥʦʝ ʯʫʜʦ ʪʝʭʥʠʢʠ ʙʳʣʦ ʜʦʩʪʫʧʥʦ ʠ 

ʰʢʦʣʴʥʠʢʫ, ʠ ʩʪʫʜʝʥʪʫ, ʠ ʤʦʣʦʜʦʤʫ ʫʯʝʥʦʤʫ, ʠʭ ʫʯʠʪʝʣʷʤ ʠ ʧʨʝʧʦʜʘʚʘʪʝʣʷʤ. ʀ ʚʦ ʚʩʝʭ 

ʵʪʠʭ ʜʝʪʘʣʷʭ ʙʫʜʫʪ ʨʘʙʦʪʘʪʴ ʢʦʤʧʦʟʠʪʥʳʝ ʤʘʪʝʨʠʘʣʳ ï ʤʘʪʝʨʠʘʣʳ, ʩʦʩʪʦʷʱʠʝ ʠʟ 

ʩʧʝʮʠʘʣʴʥʳʤ ʦʙʨʘʟʦʤ ʦʨʛʘʥʠʟʦʚʘʥʥʳʭ, ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʱʠʭ ʢʦʤʧʦʥʝʥʪʦʚ (ʬʘʟ), ʧʦ 
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ʩʚʦʡʩʪʚʘʤ ʧʨʝʚʦʩʭʦʜʷʱʠʤ ʠʩʭʦʜʥʳʝ çʠʥʛʨʝʜʠʝʥʪʳè. ʀ ʧʦʯʪʠ ʚʝʟʜʝ ʤʦʛʫʪ ʙʳʪʴ 

ʠʩʧʦʣʴʟʦʚʘʥʳ ʥʘʥʦʤʘʪʝʨʠʘʣʳ ʠ ʥʘʥʦʪʝʭʥʦʣʦʛʠʠ.  

ʊʝʧʝʨʴ ʩʪʘʥʦʚʠʪʩʷ ʧʦʥʷʪʥʦ, ʧʦʯʝʤʫ ʢʦʥʢʫʨʩ ʠʟʚʝʩʪʥʦʡ ʚʩʝʤ ʢʦʤʧʘʥʠʠ ɹʘʡʝʨ (ʜʘ, ʪʦʡ 

ʩʘʤʦʡ, ʧʨʦʠʟʚʦʜʷʱʝʡ ʘʩʧʠʨʠʥ ʠ ʤʥʦʛʦ ʯʝʛʦ ʜʨʫʛʦʛʦ ʜʣʷ ʣʫʯʰʝʡ ʞʠʟʥʠ) ʧʦʩʚʷʱʝʥ ʪʦʤʫ, 

ʯʪʦʙʳ ʧʨʘʢʪʠʯʝʩʢʠ ʚ ʙʫʢʚʘʣʴʥʦʤ ʩʤʳʩʣʝ ʩʣʦʚʘ é ʠʟʦʙʨʝʩʪʠ ʚʝʣʦʩʠʧʝʜ, ʪʦʯʥʝʝ, 

çʧʝʨʝʠʟʦʙʨʝʩʪʠè (ʧʨʠʜʫʤʳʚʘʪʴ ʧʷʪʦʝ ʢʦʣʝʩʦ ʠ ʘʥʪʠʛʨʘʚʠʪʘʮʠʦʥʥʳʝ ʢʨʳʣʴʷ ʚʩʝ ʞʝ ʥʝ 

ʥʘʜʦ). ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʩʥʦʚʥʦʝ ʫʩʣʦʚʠʝ ʢʦʥʢʫʨʩʘ - ʩʢʦʥʩʪʨʫʠʨʫʡʪʝ ʤʘʪʝʨʠʘʣʳ ʜʣʷ 

ʚʝʣʦʩʠʧʝʜʘ 22 ʚʝʢʘ (ʢʩʪʘʪʠ, ʤʥʦʛʠʝ ʠʟ ʥʠʭ ʧʦʜʦʡʜʫʪ ʠ ʜʣʷ ʘʚʪʦʤʦʙʠʣʝʡ, ʩʘʤʦʣʝʪʦʚ, 

ʪʝʥʥʠʩʥʳʭ ʨʘʢʝʪʦʢ - ɽʉʃʀ ʅɽ ʍʆʊʀʊɽ "ʀɿʆɹʈɽʊɸʊʔ" ɺɽʃʆʉʀʇɽɼ, ʀɿʆɹʈɽʊʀʊɽ 

ɸɺʊʆʄʆɹʀʃʔ ʠʣʠ ʥʝʯʪʦ ʧʦʜʦʙʥʦʝ!).  

ʇʨʝʜʣʘʛʘʝʤʳʡ ʧʣʘʥ (ʨʘʟʫʤʝʝʪʩʷ, ʧʨʠʤʝʨʥʳʡ) ɺʘʰʝʡ ʨʘʙʦʪʳ, ʢʦʪʦʨʘʷ ʧʦʜʘʝʪʩʷ ʥʘ 

ʢʦʥʢʫʨʩ:  

1. ʅʘʟʚʘʥʠʝ ʤʘʪʝʨʠʘʣʘ (ʙʫʜʫʱʘʷ ʥʦʚʘʷ ʪʦʨʛʦʚʘʷ ʤʘʨʢʘ)  

2. ʉʦʩʪʘʚ (ʠʟ ʢʘʢʠʭ ʯʘʩʪʝʡ ʩʦʩʪʦʠʪ ʢʦʤʧʦʟʠʪ, ʢʘʢ ʦʥʠ ʦʨʛʘʥʠʟʦʚʘʥʳ ʥʘ ʤʘʢʨʦ, ʤʠʢʨʦ ʠ 

ʥʘʥʦʫʨʦʚʥʝ, ʵʪʦ ɺʳ ʤʦʞʝʪʝ ʩʣʦʚʝʩʥʦ ʦʧʠʩʘʪʴ ʠ ʜʘʞʝ ʥʘʨʠʩʦʚʘʪʴ ʢʘʨʪʠʥʢʠ, ʝʩʣʠ 

ʠʜʝʷ ʦʩʥʦʚʘʥʘ ʥʘ ʨʝʘʣʴʥʦʤ ʦʪʢʨʳʪʠʠ ï ʜʘʪʴ ʤʠʢʨʦʬʦʪʦʛʨʘʬʠʶ ʙʝʟ ʨʘʩʢʨʳʪʠʷ ʥʦʫ ï 

ʭʘʫ ʢʦʥʢʨʝʪʥʳʭ ʫʩʣʦʚʠʡ ʧʦʣʫʯʝʥʠʷ)  

3. ʇʨʝʜʧʦʣʘʛʘʝʤʳʝ ʩʚʦʡʩʪʚʘ (ʦʙʲʷʩʥʠʪʝ, ʯʝʤ ʦʥʠ ʙʫʜʫʪ ʣʫʯʰʝ ʧʦ ʩʨʘʚʥʝʥʠʶ c 

ʘʥʘʣʦʛʘʤʠ ʠ, ʛʣʘʚʥʦʝ, ʧʦʯʝʤʫ, ʫʢʘʞʠʪʝ ʵʬʬʝʢʪʳ, ʦʧʠʩʘʥʥʳʝ ʚ ʣʠʪʝʨʘʪʫʨʝ, 

ʧʦʜʪʚʝʨʞʜʘʶʱʠʝ ɺʘʰʫ ʛʠʧʦʪʝʟʫ)  

4. ʉʧʦʩʦʙ ʧʦʣʫʯʝʥʠʷ ɺʘʰʝʛʦ ʤʘʪʝʨʠʘʣʘ (ʦʩʥʦʚʥʳʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʩʪʘʜʠʠ, ʝʩʣʠ ʵʪʦ 

ʦʩʥʦʚʘʥʦ ʥʘ ɺʘʰʝʡ ʨʝʘʣʴʥʦʡ ʨʘʙʦʪʝ, ʪʦ ʙʝʟ ʨʘʩʢʨʳʪʠʷ ʥʦʫ ï ʭʘʫ (ʥʝ ʫʢʘʟʳʚʘʡʪʝ, 

ʝʩʣʠ ʥʝʣʴʟʷ, ʪʦʯʥʳʝ ʨʝʞʠʤʳ ʠ ʫʩʣʦʚʠʷ, ʝʩʣʠ ʵʪʦ ʝʱʝ ʥʝ ʟʘʱʠʱʝʥʦ ʧʘʪʝʥʪʦʤ ʠʣʠ 

ʩʪʘʪʴʝʡ))  

5. ʈʘʩʩʯʠʪʘʡʪʝ ʧʨʠʤʝʨʥʫʶ ʩʪʦʠʤʦʩʪʴ ʤʘʪʝʨʠʘʣʘ, ʦʮʝʥʠʪʝ ʝʛʦ ʵʢʦʣʦʛʠʯʥʦʩʪʴ ʠ 

ʪʦʢʩʠʯʥʦʩʪʴ, ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʤ ʧʦʛʦʜʥʳʤ ʫʩʣʦʚʠʷʤ (ʜʦʞʜʶ, ʞʘʨʝ, 

ʭʦʣʦʜʫ ʠ ʧʨ.)  

6. ʋʢʘʞʠʪʝ, ʚ ʢʘʢʠʤ ʯʘʩʪʷʭ (ʫʟʣʘʭ) ʩʫʧʝʨʚʝʣʦʩʠʧʝʜʘ ʜʘʥʥʳʡ ʤʘʪʝʨʠʘʣ ʤʦʞʝʪ ʙʳʪʴ 

ʵʬʬʝʢʪʠʚʥʦ ʠ ʧʦ ʥʘʟʥʘʯʝʥʠʶ ʠʩʧʦʣʴʟʦʚʘʥ (ʠ ʦʙʦʩʥʫʡʪʝ ʢʨʘʪʢʦ ɺʘʰʫ ʪʦʯʢʫ ʟʨʝʥʠʷ)  

7. ɼʘʡʪʝ ʩʧʠʩʦʢ ʠʩʧʦʣʴʟʦʚʘʥʥʳʭ ʠʩʪʦʯʥʠʢʦʚ (ʚʢʣʶʯʘʷ ʩʦʙʩʪʚʝʥʥʳʝ ʧʫʙʣʠʢʘʮʠʠ ʠ 

ʧʘʪʝʥʪʳ, ʝʩʣʠ ʝʩʪʴ)  

8. ʉʬʦʨʤʫʣʠʨʫʡʪʝ ʩʫʪʴ ʨʘʙʦʪʳ ʚ ʢʦʨʦʪʢʦʤ ʘʙʩʪʨʘʢʪʝ ï ʵʩʩʝ ʥʘ ʨʫʩʩʢʦʤ ʠ ʘʥʛʣʠʡʩʢʦʤ 

ʷʟʳʢʘʭ (ʠ ʚ ʪʦʤ, ʠ ʚ ʜʨʫʛʦʤ ʩʣʫʯʘʝ ï ʥʝ ʙʦʣʝʝ, ʯʝʤ ʧʦ 500 ʩʣʦʚ). ʕʪʦ ʪʨʝʙʫʝʪʩʷ, 

ʯʪʦʙʳ ɺʘʰʫ ʨʘʙʦʪʫ ʩʤʦʛʣʠ ʧʨʦʩʤʦʪʨʝʪʴ ʥʝ ʪʦʣʴʢʦ ʯʣʝʥʳ ʞʶʨʠ, ʥʦ ʠ ʵʢʩʧʝʨʪʳ 

ʢʦʤʧʘʥʠʠ ɹʘʡʝʨ. ɽʩʣʠ ɺʳ ʧʠʰʠʪʝ ʨʘʙʦʪʫ ʧʦʣʥʦʩʪʴʶ ʥʘ ʘʥʛʣʠʡʩʢʦʤ ʷʟʳʢʝ, ʵʪʦ 
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ʪʦʞʝ ʭʦʨʦʰʦ (ʭʦʪʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʙʘʣʣʦʚ ʵʪʦ ʥʝ ʜʘʩʪ, ʛʣʘʚʥʦʝ ï ʯʪʦʙʳ ʠʜʝʠ ʙʳʣʠ 

ʩʚʝʞʠʝ ʠ ʦʨʠʛʠʥʘʣʴʥʳʝ).  

ʆʙʱʠʡ ʦʙʲʝʤ ʨʘʙʦʪʳ ʩ ʠʣʣʶʩʪʨʘʮʠʷʤʠ ʥʝ ʜʦʣʞʝʥ ʧʨʝʚʳʰʘʪʴ 5 ʩʪʨʘʥʠʮ (ʥʘ ʢʘʞʜʳʡ 

ʤʘʪʝʨʠʘʣ) ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʦʪʩʪʫʧʦʚ ʧʦ 2 ʩʤ ʦʪ ʢʨʘʝʚ ʣʠʩʪʘ, ʰʨʠʬʪʘ Times new Roman 

12 pt ʠ ʦʜʠʥʦʯʥʦʛʦ ʠʥʪʝʨʚʘʣʘ ʤʝʞʜʫ ʩʪʨʦʢʘʤʠ. ɽʩʣʠ ʩʦʪʨʫʜʥʠʢʠ ʢʦʤʧʘʥʠʠ ɹʘʡʝʨ 

ʟʘʠʥʪʝʨʝʩʫʶʪʩʷ ɺʘʰʠʤʠ ʠʜʝʷʤʠ, ʚʦʟʤʦʞʥʦ ʧʨʦʜʦʣʞʝʥʠʝ ʢʦʥʪʘʢʪʦʚ.  

ʆʩʥʦʚʥʳʝ ʢʨʠʪʝʨʠʠ ʦʮʝʥʢʠ:  

1. ʆʨʠʛʠʥʘʣʴʥʦʩʪʴ ʨʘʙʦʪʳ (5 ʙʘʣʣʦʚ)  

2. ʅʘʫʯʥʘʷ ʠ ʪʝʭʥʠʯʝʩʢʘʷ ʦʙʦʩʥʦʚʘʥʥʦʩʪʴ ʠʜʝʡ (5 ʙʘʣʣʦʚ)  

3. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʥʘʥʦʤʘʪʝʨʠʘʣʦʚ ʠ ʥʘʥʦʪʝʭʥʦʣʦʛʠʡ (5 ʙʘʣʣʦʚ)  

4. ʕʢʦʥʦʤʠʯʝʩʢʦʝ ʦʙʦʩʥʦʚʘʥʠʝ (3 ʙʘʣʣʘ) ʠ ʘʜʝʢʚʘʪʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʩʪʦʯʥʠʢʦʚ 

ʠʥʬʦʨʤʘʮʠʠ (2 ʙʘʣʣʘ)  

5. ɼʦʧʦʣʥʠʪʝʣʴʥʦ ï ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʫʛʣʝʨʦʜʥʳʭ ʥʘʥʦʪʨʫʙʦʢ (2 ʙʘʣʣʘ) ʠ ʦʧʠʩʘʥʠʝ 

ʤʝʪʦʜʦʚ ʧʦʣʫʯʝʥʠʷ ʥʘʥʦʤʘʪʝʨʠʘʣʦʚ (3 ʙʘʣʣʘ)  
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ʊʨʘʥʩʤʫʪʘʮʠʷ ʦʪ ʈʍʊʋ (2010, ʪʚʦʨʯʝʩʢʠʡ ʢʦʥʢʫʨʩ) 

ʄʝʯʪʘ ʜʨʝʚʥʠʭ ʘʣʭʠʤʠʢʦʚ ï ʬʠʣʦʩʦʬʩʢʠʡ ʢʘʤʝʥʴ, ʢʦʪʦʨʳʡ ʤʦʛ ʧʨʝʚʨʘʱʘʪʴ ʣʶʙʦʡ ʤʝʪʘʣʣ 

ʚ ʟʦʣʦʪʦ ʟʘ ʩʯʝʪ ʩʧʝʮʠʘʣʴʥʦʛʦ ʤʘʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʪʨʘʥʩʤʫʪʘʮʠʠ, ʜʘʚʘʣ ʚʝʯʥʫʶ ʞʠʟʥʴ ʠ 

ʤʦʛ ʜʝʣʘʪʴ ʤʥʦʞʝʩʪʚʦ ʜʨʫʛʠʭ ʯʫʜʝʩ. ʂʦʥʝʯʥʦ, ʥʘʫʢʘ ʜʦʢʘʟʘʣʘ, ʯʪʦ ʬʠʣʦʩʦʬʩʢʠʡ ʢʘʤʝʥʴ ʥʝ 

ʩʫʱʝʩʪʚʫʝʪ, ʦʜʥʘʢʦ, ʢʘʢ ʥʠ ʩʪʨʘʥʥʦ, ʚ ʨʝʘʣʴʥʦʤ ʤʠʨʝ ʝʩʪʴ ʧʨʦʮʝʩʩ, ʢʦʪʦʨʳʡ ʠʟ ʯʝʨʥʦʛʦ 

ʤʦʞʝʪ ʩʜʝʣʘʪʴ ʙʝʣʦʝ, ʧʨʦʜʣʠʪʴ ʟʜʦʨʦʚʴʝ, ʟʘʩʪʘʚʠʪʴ ʠʜʪʠ ʨʝʘʢʮʠʶ ʧʦ ʥʫʞʥʦʤʫ ʧʫʪʠ, 

çʨʘʩʪʚʦʨʠʪʴè ʟʦʣʦʪʦ ʚ ʚʦʜʝ ʠ ʪ.ʜ. ʕʪʦ ʫʞʝ ʭʦʨʦʰʦ ʨʘʟʨʘʙʦʪʘʥʥʳʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ 

ʧʨʠʝʤʳ ʧʦʣʫʯʝʥʠʷ ʥʘʥʦʤʘʪʝʨʠʘʣʦʚ ʩ ʠʩʢʫʩʩʪʚʝʥʥʦ ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʦʡ ʧʦʚʝʨʭʥʦʩʪʴʶ. 

ʄʦʜʠʬʠʢʘʮʠʷ ʧʦʚʝʨʭʥʦʩʪʠ ï ʠʤʝʥʥʦ ʪʦʪ çʟʦʣʦʪʦʡ ʢʣʶʯʠʢè, ʢʦʪʦʨʳʡ ʧʦʟʚʦʣʷʝʪ 

ʧʨʦʜʚʠʥʫʪʴʩʷ ʜʘʣʝʢʦ ʚʧʝʨʝʜ ʠ ʚ ʦʙʣʘʩʪʠ ʩʦʟʜʘʥʠʷ ʫʜʠʚʠʪʝʣʴʥʳʭ ʩʫʧʝʨʛʠʜʨʦʬʦʙʥʳʭ 

(ʥʝʩʤʘʯʠʚʘʝʤʳʭ) ʧʦʚʝʨʭʥʦʩʪʝʡ, ʠ ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʩʚʝʨʭʧʨʦʯʥʳʭ ʢʦʤʧʦʟʠʪʥʳʭ ʤʘʪʝʨʠʘʣʦʚ 

ʩ ʢʦʥʪʨʦʣʠʨʫʝʤʳʤʠ ʬʠʟʠʯʝʩʢʠʤʠ, ʭʠʤʠʯʝʩʢʠʤʠ ʠ ʙʠʦʣʦʛʠʯʝʩʢʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ, ʠ ʚ 

ʦʙʣʘʩʪʠ ʨʘʟʚʠʚʘʶʱʝʡʩʷ ʛʠʛʘʥʪʩʢʠʤʠ ʪʝʤʧʘʤʠ ʥʘʥʦʤʝʜʠʮʠʥʳ. 

ʉʦʚʨʝʤʝʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʫʞʝ ʧʨʦʩʪʦ ʥʝʚʦʟʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʙʝʟ ʥʘʥʦʤʘʪʝʨʠʘʣʦʚ. 

ʉʝʛʦʜʥʷ ʥʘʫʢʘ ʧʦʟʚʦʣʷʝʪ ʩʠʥʪʝʟʠʨʦʚʘʪʴ ʤʘʪʝʨʠʘʣʳ ʩ ʨʘʟʣʠʯʥʦʡ ʩʪʨʫʢʪʫʨʦʡ. ʊʘʢ, 

ʥʘʧʨʠʤʝʨ, ʚ ʭʠʤʠʯʝʩʢʠʭ ʣʘʙʦʨʘʪʦʨʠʷʭ ʧʦʣʫʯʝʥʳ ʢʦʤʧʦʟʠʮʠʦʥʥʳʝ ʥʘʥʦʯʘʩʪʠʮʳ, ʧʦ 

ʩʚʦʝʤʫ ʩʪʨʦʝʥʠʶ ʥʘʧʦʤʠʥʘʶʱʠʝ ʦʨʝʭ. ʀʭ ʷʜʨʦ ʩʦʩʪʦʠʪ ʠʟ ʦʜʥʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʘ ʦʙʦʣʦʯʢʘ - 

ʠʟ ʜʨʫʛʦʛʦ. ʅʘʥʝʩʝʥʠʝ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ ʥʘʥʦʯʘʩʪʠʮ ʨʘʟʣʠʯʥʳʭ ʚʝʱʝʩʪʚ (ʘʪʦʤʦʚ, ʠʦʥʦʚ, 

ʨʘʜʠʢʘʣʦʚ, ʤʦʣʝʢʫʣ) ʯʘʩʪʦ ʥʘʟʳʚʘʶʪ ʤʦʜʠʬʠʢʘʮʠʝʡ ʠʭ ʧʦʚʝʨʭʥʦʩʪʠ. ʆʥʠ ʧʦʟʚʦʣʷʶʪ 

ʥʘʧʨʘʚʣʝʥʥʦ ʤʝʥʷʪʴ ʩʚʦʡʩʪʚʘ ʧʦʚʝʨʭʥʦʩʪʠ ʠ ʩʘʤʠʭ ʥʘʥʦʯʘʩʪʠʮ. ʅʘʥʦʩʠʤʳʝ ʚʝʱʝʩʪʚʘ 

ʤʦʛʫʪ ʟʘʱʠʱʘʪʴ ʭʠʤʠʯʝʩʢʠ ʘʢʪʠʚʥʳʝ ʥʘʥʦʯʘʩʪʠʮʳ ʦʪ ʥʝʞʝʣʘʪʝʣʴʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʦʡ. ʅʘʥʦʯʘʩʪʠʮʳ ʩʪʨʝʤʷʪʩʷ ʧʦʥʠʟʠʪʴ ʩʚʦʶ ʵʥʝʨʛʠʶ ʧʫʪʝʤ ʦʙʲʝʜʠʥʝʥʠʷ 

ʚ ʘʛʨʝʛʘʪʳ, ʯʪʦ ʯʘʩʪʦ ʷʚʣʷʝʪʩʷ ʥʝʞʝʣʘʪʝʣʴʥʳʤ. ʄʦʜʠʬʠʢʘʮʠʷ ʧʦʚʝʨʭʥʦʩʪʠ ʧʦʟʚʦʣʷʝʪ 

ʙʣʦʢʠʨʦʚʘʪʴ ʵʪʦʪ ʧʨʦʮʝʩʩ (ʨʠʩ. 1). ʕʪʦ - ʪʦʞʝ ʧʫʪʴ ʢ ʨʝʘʣʠʟʘʮʠʠ ʩʘʤʦʩʙʦʨʢʠ ʥʘʥʦʯʘʩʪʠʮ ʠ 

ʧʦʩʪʨʦʝʥʠʷ ʠʟ ʥʠʭ ʞʝʣʘʝʤʳʭ ʩʪʨʫʢʪʫʨ, ʥʘʧʨʠʤʝʨ, ʥʘʥʦʧʨʦʚʦʣʦʢ ʠʣʠ ʵʣʝʢʪʨʦʥʥʳʭ ʩʭʝʤ. 

ɼʦ ʢʦʥʮʘ ʦʩʪʘʶʪʩʷ ʥʝʨʝʰʝʥʥʳʤʠ ʧʨʦʙʣʝʤʳ ʩʠʥʪʝʟʘ ʥʘʥʦʤʘʪʝʨʠʘʣʦʚ ʩ ʫʟʢʠʤ 

ʨʘʩʧʨʝʜʝʣʝʥʠʝʤ ʧʦ ʨʘʟʤʝʨʘʤ ʠ ʧʦʜʙʦʨʘ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʛʨʫʧʧ ʜʣʷ ʤʦʜʠʬʠʢʘʮʠʠ 

ʧʦʚʝʨʭʥʦʩʪʠ ʥʘʥʦʯʘʩʪʠʮ ʠ ʥʘʥʦʢʦʤʧʦʟʠʪʦʚ. 

ɿʘʜʘʥʠʝ:  

1. ʇʨʝʜʣʦʞʠʪʝ ʥʘʠʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʤʝʪʦʜʦʚ ʧʦʣʫʯʝʥʠʷ ʪʘʢʠʭ ʯʘʩʪʠʮ, ʢʦʛʜʘ ʚ 

ʢʘʯʝʩʪʚʝ ʷʜʝʨ ʠʣʠ ʦʙʦʣʦʯʝʢ ʠʩʧʦʣʴʟʫʶʪʩʷ ʨʘʟʣʠʯʥʳʝ ʤʝʪʘʣʣʳ (ʢʘʢʠʝ ʠ ʜʣʷ ʯʝʛʦ?), 

ʥʝʦʨʛʘʥʠʯʝʩʢʠʝ ʩʦʝʜʠʥʝʥʠʷ ʠʣʠ ʧʦʣʠʤʝʨʳ (10 ʙʘʣʣʦʚ).  

2. ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʥʘʥʦʤʘʪʝʨʠʘʣʦʚ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʶʪ ʪʘʢ ʥʘʟʳʚʘʝʤʳʡ ʪʝʤʧʣʘʪʥʳʡ 

ʩʠʥʪʝʟ. ʊʝʤʧʣʘʪ ï ʵʪʦ ʬʦʨʤʘ, ʰʘʙʣʦʥ, çʣʝʢʘʣʦè. ʐʘʙʣʦʥ ʤʦʞʝʪ ʙʳʪʴ 

ʥʘʥʦʨʘʟʤʝʨʥʳʤ ʢʦʥʪʝʡʥʝʨʦʤ, ʢʦʪʦʨʳʡ ʟʘʧʦʣʥʷʶʪ ʚʝʱʝʩʪʚʦʤ, ʧʨʠʥʠʤʘʶʱʠʤ 
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ʬʦʨʤʫ ʢʦʥʪʝʡʥʝʨʘ, ʣʠʙʦ ʩʘʤʦ ʚʝʱʝʩʪʚʦ ʤʦʞʝʪ ʧʦʢʨʳʚʘʪʴ ʩʥʘʨʫʞʠ ʬʦʨʤʫ - 

ʪʝʤʧʣʘʪ. ʇʨʝʜʣʦʞʠʪʝ ʥʘʠʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʩʧʦʩʦʙʦʚ ʧʦʣʫʯʝʥʠʷ ʥʘʥʦʯʘʩʪʠʮ 

(ʩʬʝʨʠʯʝʩʢʠʭ, ʠʛʦʣʴʯʘʪʳʭ, ʧʣʘʩʪʠʥʯʘʪʳʭé) ʪʝʤʧʣʘʪʥʳʤ ʩʠʥʪʝʟʦʤ. ʇʨʠʚʝʜʠʪʝ 

ʧʨʠʤʝʨʳ ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʨʝʰʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʦʡ ʟʘʜʘʯʠ ʪʝʤʧʣʘʪʦʚ (10 ʙʘʣʣʦʚ).  

3. ʂʘʢʠʝ ʪʠʧʳ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʛʨʫʧʧ ʚʳ ʤʦʞʝʪʝ ʧʨʝʜʣʦʞʠʪʴ ʜʣʷ ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤ 

ʢʦʥʪʨʦʣʠʨʫʝʤʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʩʘʤʦʩʙʦʨʢʠ ʥʘʥʦʯʘʩʪʠʮ ʚ ʫʧʦʨʷʜʦʯʝʥʥʳʝ ʘʥʩʘʤʙʣʠ 

ʚ ʚʠʜʝ ʪʨʝʭʤʝʨʥʳʭ ʩʪʨʫʢʪʫʨ, ʧʣʝʥʦʢ, ʥʠʪʝʡ, ʜʨʫʛʠʭ ʠʥʪʝʨʝʩʥʳʭ (ʙʦʣʝʝ ʩʣʦʞʥʳʭ) 

ʦʙʨʘʟʦʚʘʥʠʡ? ʇʨʠʚʝʜʠʪʝ ʧʨʠʤʝʨʳ ʤʝʭʘʥʠʟʤʦʚ, ʧʦ ʢʦʪʦʨʦʤʫ ʙʫʜʫʪ çʨʘʙʦʪʘʪʴè 

ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʛʨʫʧʧʳ, ʢʘʢʠʝ ʦʩʦʙʳʝ ʩʚʦʡʩʪʚʘ ʤʦʛʫʪ ʧʨʦʷʚʣʷʪʴ ʪʘʢʠʝ, 

ʧʨʝʜʣʦʞʝʥʥʳʝ ɺʘʤʠ, ʩʪʨʫʢʪʫʨʳ? (10 ʙʘʣʣʦʚ)  

4. ʇʨʝʜʣʦʞʠʪʝ ʩʧʦʩʦʙʳ ʧʦʣʫʯʝʥʠʷ ʥʘʥʦʢʦʤʧʦʟʠʪʦʚ, ʚ ʢʦʪʦʨʳʭ ʚ ʤʘʪʨʠʮʝ ʠʟ ʩʪʝʢʣʘ 

ʨʘʩʧʨʝʜʝʣʝʥʳ ʢʝʨʘʤʠʯʝʩʢʠʝ ʥʘʥʦʢʨʠʩʪʘʣʣʳ ʨʘʟʣʠʯʥʦʡ (ʠʛʦʣʴʯʘʪʦʡ, ʧʣʘʩʪʠʥʯʘʪʦʡ, 

ʜʠʩʢʦʦʙʨʘʟʥʦʡ ʬʦʨʤʳ) ʬʦʨʤʳ. ʂʘʢʠʝ ʬʠʟʠʢʦ ï ʭʠʤʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ ʤʦʛʫʪ ʙʳʪʴ 

ʦʪʚʝʪʩʪʚʝʥʥʳ ʟʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʪʘʢʠʭ ʯʘʩʪʠʮ? (10 ʙʘʣʣʦʚ).  

ʂʨʠʪʝʨʠʠ ʦʮʝʥʢʠ ʨʝʰʝʥʠʡ ʪʚʦʨʯʝʩʢʦʛʦ ʟʘʜʘʥʠʷ: 

¶ ʦʙʦʩʥʦʚʘʥʥʦʩʪʴ ʚʳʙʨʘʥʥʦʛʦ ʧʦʜʭʦʜʘ ʢ ʚʳʧʦʣʥʝʥʠʶ ʧʦʩʪʘʚʣʝʥʥʦʡ ʟʘʜʘʯʝ,  

¶ ʦʨʠʛʠʥʘʣʴʥʦʩʪʴ ʚʳʙʦʨʘ ʤʝʪʦʜʘ/ʤʝʪʦʜʦʚ ʩʠʥʪʝʟʘ ʥʘʥʦʤʘʪʝʨʠʘʣʦʚ,  

¶ ʯʝʪʢʦʩʪʴ ʠ ʢʦʨʨʝʢʪʥʦʩʪʴ ʠʟʣʦʞʝʥʠʷ ʤʘʪʝʨʠʘʣʘ,  

¶ ʥʘʣʠʯʠʝ ʠʣʣʶʩʪʨʘʮʠʡ. 

ʇʨʘʚʠʣʘ ʦʬʦʨʤʣʝʥʠʷ ʨʘʙʦʪʳ: 

¶ ʈʘʟʤʝʨ ʨʘʙʦʪʳ ʥʝ ʜʦʣʞʝʥ ʧʨʝʚʳʰʘʪʴ ʩʝʤʴ ʣʠʩʪʦʚ ʬʦʨʤʘʪʘ ɸ4 ʩ ʠʣʣʶʩʪʨʘʮʠʷʤʠ.  

¶ ʐʨʠʬʪ Times New Roman, 12 pt, ʦʜʠʥʦʯʥʳʡ ʠʥʪʝʨʚʘʣ, ʩ ʦʪʩʪʫʧʘʤʠ 2,5 ʩʤ ʦʪ ʢʨʘʝʚ.  

¶ ʉʪʨʫʢʪʫʨʘ ʨʘʙʦʪʳ ʜʦʣʞʥʘ ʙʳʪʴ ʩʣʝʜʫʶʱʘʷ: ʚʚʝʜʝʥʠʝ, ʦʩʥʦʚʥʘʷ ʥʘʫʯʥʘʷ ʯʘʩʪʴ, 

ʚʦʟʤʦʞʥʳʝ ʦʙʣʘʩʪʠ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʧʨʠʤʝʥʝʥʠʷ, ʚʳʚʦʜʳ ʠ ʩʧʠʩʦʢ ʠʩʧʦʣʴʟʦʚʘʥʥʳʭ 

ʠʩʪʦʯʥʠʢʦʚ.  
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ʊʝʩʪ "ʍʠʤʠʯʝʩʢʘʷ ʪʝʭʥʦʣʦʛʠʷ ʠ ʬʠʟʠʢʦ - ʭʠʤʠʷ ʥʘʥʦʤʘʪʝʨʠʘʣʦʚ" ʠ ʧʨʠʝʤ ʨʝʰʝʥʠʡ 

ʧʦ ʢʦʥʢʫʨʩʫ "ʊʨʘʥʩʤʫʪʘʮʠʷ" ʈʍʊʋ ʠʤ. ɼ.ʀ.ʄʝʥʜʝʣʝʝʚʘ (2010) 

1. ʉ ʢʘʢʠʤ ʠʟ ʢʣʘʩʩʦʚ ʤʦʣʝʢʫʣ ʧʨʦʯʥʝʝ ʚʩʝʛʦ ʦʙʳʯʥʦ "ʩʚʷʟʳʚʘʶʪʩʷ" ʥʘʥʦʯʘʩʪʠʮʳ ʠʣʠ 

ʧʦʚʝʨʭʥʦʩʪʴ ʙʣʘʛʦʨʦʜʥʦʛʦ ʩʝʨʝʙʨʘ (ʚ ʯʘʩʪʥʦʩʪʠ, ʧʨʠ ʬʦʨʤʠʨʦʚʘʥʠʠ ʪʘʢ 

ʥʘʟʳʚʘʝʤʳʭ "ʩʘʤʦʩʦʙʠʨʘʶʱʠʭʩʷ ʤʦʥʦʩʣʦʝʚ")? 

1) ʩʦ ʩʧʠʨʪʘʤʠ 

2) ʩ ʪʠʦʣʘʤʠ 

3) ʩ ʘʤʠʥʘʤʠ 

4) ʩ ʧʘʨʘʬʠʥʘʤʠ 

5) ʩ ʘʤʠʥʘʤʠ 

6) ʩ ʘʟʠʜʘʤʠ 

2. ʅʘ ʯʪʦ ʙʦʣʴʰʝ ʚʩʝʛʦ "ʧʦʭʦʞʠ" ʤʦʣʝʢʫʣʳ ʜʝʥʜʨʠʤʝʨʦʚ, ʢʦʪʦʨʳʝ ʧʝʨʩʧʝʢʪʠʚʥʳ ʜʣʷ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʥʘʥʦʤʝʜʠʮʠʥʝ ʠ ʜʨʫʛʠʭ ʦʙʣʘʩʪʷʭ ʥʘʫʢʠ ʠ ʪʝʭʥʠʢʠ? 

1) ʥʘ "ʢʫʩʪʳ" 

2) ʥʘ ʜʣʠʥʥʳʝ ʮʝʧʠ 

3) ʥʘ ʭʘʦʪʠʯʥʳʡ ʢʣʫʙʦʢ ʮʝʧʝʡ 

4) ʥʘ ʪʨʝʭʤʝʨʥʳʡ ʤʝʪʘʣʣʦʨʛʘʥʠʯʝʩʢʠʡ ʢʘʨʢʘʩ 

5) ʥʘ ʩʧʠʨʘʣʝʚʠʜʥʳʝ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʝ ʦʙʨʘʟʦʚʘʥʠʷ 

3. ɽʩʣʠ ʙʳ ʛʥʦʤʳ ʤʦʛʣʠ ʦʯʝʥʴ ʪʦʯʥʦ ʠ ʘʢʢʫʨʘʪʥʦ ʨʫʙʠʪʴ ʚʝʱʝʩʪʚʦ ʩʚʦʠʤʠ ʪʦʧʦʨʘʤʠ 

ʠ ʩʝʢʠʨʘʤʠ, ʪʦ ʧʨʠ ʢʘʢʦʡ "ʨʘʟʜʝʣʢʝ" ʢʫʙʘ ʟʦʣʦʪʘ ʩʦ ʩʪʦʨʦʥʦʡ 1 ʤʝʪʨ ʧʦʣʫʯʠʣʘʩʴ ʙʳ 

ʥʘʠʙʦʣʴʰʘʷ ʧʣʦʱʘʜʴ ʧʦʚʝʨʭʥʦʩʪʠ? 

1) ʧʨʠ ʨʘʟʜʝʣʢʝ ʝʛʦ ʥʘ ʟʦʣʦʪʳʝ ʢʫʙʠʢʠ ʩʦ ʩʪʦʨʦʥʦʡ 10 ʥʤ 

2) ʧʨʠ ʨʘʟʨʝʟʘʥʠʠ ʥʘ ʧʣʘʩʪʠʥʢʠ ʪʦʣʱʠʥʦʡ 10 ʥʤ 

3) ʧʨʠ ʨʘʩʱʝʧʣʝʥʠʠ ʥʘ ʠʛʣʳ ʜʠʘʤʝʪʨʦʤ 10 ʥʤ 

4. ʇʨʠ ʧʦʣʫʯʝʥʠʠ ʢʚʘʥʪʦʚʳʭ ʪʦʯʝʢ ʪʠʧʘ "ʷʜʨʦ ʚ ʦʙʦʣʦʯʢʝ" (ʥʘʧʨʠʤʝʨ, CdSe - 

ZnS)ʧʨʝʩʣʝʜʫʶʪ ʮʝʣʴ 

1) ʩʥʠʟʠʪʴ ʩʪʦʠʤʦʩʪʴ ʢʚʘʥʪʦʚʳʭ ʪʦʯʝʢ 

2) ʢʦʥʪʨʦʣʠʨʫʝʤʦ ʠʟʤʝʥʠʪʴ ʠʭ ʦʧʪʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ 

3) ʟʘʱʠʪʠʪʴ "ʷʜʨʦ" ʦʪ ʜʝʛʨʘʜʘʮʠʠ ʚ ʚʦʜʥʦʡ ʩʨʝʜʝ 

4) ʫʚʝʣʠʯʠʪʴ ʜʠʘʤʝʪʨ 

5) ʫʤʝʥʴʰʠʪʴ ʧʣʦʪʥʦʩʪʴ 

6) ʧʦʚʳʩʠʪʴ ʛʠʜʨʦʬʦʙʥʦʩʪʴ 

5. ʋʛʣʝʨʦʜʥʳʝ ʥʘʥʦʪʨʫʙʢʠ ʣʶʙʷʪ ʚʚʦʜʠʪʴ ʚ ʧʦʣʠʤʝʨʳ ʧʨʠ ʠʟʛʦʪʦʚʣʝʥʠʠ 

ʠʟʥʦʩʦʩʪʦʡʢʠʭ ʧʦʢʨʳʪʠʡ, ʪʝʥʥʠʩʥʳʭ ʨʘʢʝʪʦʢ, ʜʦʣʛʦʚʝʯʥʳʭ ʭʠʤʠʯʝʩʢʠ ʩʪʦʡʢʠʭ 
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"ʧʣʘʩʪʠʢʦʚʳʭ" ʝʤʢʦʩʪʝʡ ʠ ʪ.ʜ. ɿʘʯʝʤ ʧʨʠ ʵʪʦʤ ʥʘʥʦʪʨʫʙʢʠ, ʚʚʦʜʷʱʠʝʩʷ ʚ ʧʦʣʠʤʝʨ, 

ʚ ʨʷʜʝ ʩʣʫʯʘʝʚ ʭʠʤʠʯʝʩʢʠ ʤʦʜʠʬʠʮʠʨʫʶʪ ʩ ʧʦʚʝʨʭʥʦʩʪʠ? 

1) ʜʣʷ ʟʘʱʠʪʳ ʧʦʚʝʨʭʥʦʩʪʠ ʥʘʥʦʪʨʫʙʦʢ ʦʪ ʭʠʤʠʯʝʩʢʠ ʘʛʨʝʩʩʠʚʥʳʭ  ʤʦʥʦʤʝʨʦʚ 

2) ʥʝʠʟʚʝʩʪʥʦ ʜʣʷ ʯʝʛʦ 

3) ʜʣʷ ʫʚʝʣʠʯʝʥʠʷ "ʘʜʛʝʟʠʠ" ʩ ʧʦʣʠʤʝʨʦʤ 

4) ʜʣʷ ʫʚʝʣʠʯʝʥʠʷ ʧʨʦʚʦʜʠʤʦʩʪʠ ʠ ʩʪʦʢʘ ʩʪʘʪʠʯʝʩʢʦʛʦ ʟʘʨʷʜʘ 

5) ʜʣʷ ʝʱʝ ʙʦʣʴʰʝʛʦ ʫʚʝʣʠʯʝʥʠʷ ʧʨʦʯʥʦʩʪʠ ʩʘʤʠʭ ʥʘʥʦʪʨʫʙʦʢ 

6) ʜʣʷ ʚʳʪʨʘʚʣʠʚʘʥʠʷ ʚʨʝʜʥʳʭ ʩʪʨʫʢʪʫʨʥʳʭ ʜʝʬʝʢʪʦʚ 
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ʊʝʩʪ "ɺʝʟʜʝʩʫʱʠʡ ʫʛʣʝʨʦʜ" ʠ ʧʨʠʝʤ ʨʝʰʝʥʠʡ ʧʦ ʢʦʥʢʫʨʩʫ "ʀʟʦʙʨʝʪʘʝʤ ʚʝʣʦʩʠʧʝʜ ... 

22 ʚʝʢʘ" ʢʦʤʧʘʥʠʠ "ɹʘʡʝʨ" (2010) 

1. ʅʘ ʬʦʪʦʛʨʘʬʠʠ ʠʟʦʙʨʘʞʝʥ ʵʢʩʧʦʥʘʪ ʩ ʚʳʩʪʘʚʢʠ ʚʪʦʨʦʛʦ ʄʝʞʜʫʥʘʨʦʜʥʦʛʦ ʬʦʨʫʤʘ 

ʈʆʉʅɸʅʆ ʧʦ ʥʘʥʦʪʝʭʥʦʣʦʛʠʷʤ - "ʩʪʝʢʣʷʥʥʳʡ ʘʚʪʦʤʦʙʠʣʴ" ʠʟ ɻʝʨʤʘʥʠʠ, 

ʧʦʢʘʟʳʚʘʶʱʠʡ, ʚ ʢʘʢʠʭ ʫʟʣʘʭ ʠ ʘʛʨʝʛʘʪʘʭ ʨʝʘʣʴʥʳʭ ʘʚʪʦʤʦʙʠʣʝʡ ʤʦʛʫʪ 

ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʥʘʥʦʤʘʪʝʨʠʘʣʳ. ɺ ʢʘʢʠʭ ʫʟʣʘʭ ʘʚʪʦʤʦʙʠʣʷ ʩʪʦʠʪ ʦʞʠʜʘʪʴ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʫʛʣʝʨʦʜʥʳʭ ʥʘʥʦʪʨʫʙʦʢ? 

1) ʚ ʚʝʪʨʦʚʦʤ ʩʪʝʢʣʝ ʜʣʷ ʧʨʦʩʚʝʪʣʝʥʠʷ (ʫʚʝʣʠʯʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʘ 

ʧʨʦʧʫʩʢʘʥʠʷ) 

2) ʚ ʰʠʥʘʭ ʚʤʝʩʪʦ ʩʘʞʠ ʜʣʷ ʚʫʣʢʘʥʠʟʘʮʠʠ ʢʘʫʯʫʢʘ 

3) ʚ ʤʝʭʘʥʦʥʘʛʨʫʞʝʥʥʳʭ ʫʟʣʘʭ ʚ ʩʦʩʪʘʚʝ ʢʦʤʧʦʟʠʪʥʳʭ ʤʘʪʝʨʠʘʣʦʚ 

4) ʚ ʠʩʪʦʯʥʠʢʘʭ ʦʩʚʝʱʝʥʠʷ (ʬʘʨʘʭ) ʚʤʝʩʪʦ ʩʧʠʨʘʣʠ (ʥʠʪʠ) ʥʘʢʘʣʠʚʘʥʠʷ 

5) ʚ ʘʢʢʫʤʫʣʷʪʦʨʥʦʡ ʙʘʪʘʨʝʝ ʚ ʩʦʩʪʘʚʝ ʧʦʣʠʤʝʨʥʦʛʦ ʵʣʝʢʪʨʦʣʠʪʘ 

6) ʚ ʤʦʣʥʠʝʟʘʱʠʪʥʦʡ ʛʨʫʥʪʦʚʢʝ ʧʦʜ ʢʨʘʩʢʫ 

7) ʚ ʩʦʩʪʘʚʝ "ʧʦʣʠʨʫʶʱʝʛʦ" ʩʠʥʪʝʪʠʯʝʩʢʦʛʦ ʤʦʪʦʨʥʦʛʦ ʤʘʩʣʘ 

2. ʏʝʛʦ ʚ ʥʘʠʙʦʣʴʰʝʡ ʤʦʛʫʪ "ʙʦʷʪʴʩʷ" ʫʛʣʝʨʦʜʥʳʝ ʥʘʥʦʪʨʫʙʢʠ, ʫʯʘʩʪʚʫʶʱʠʝ ʚ 

ʩʦʟʜʘʥʠʠ ʚ ʈʦʩʩʠʠ ʠʩʪʨʝʙʠʪʝʣʷ ʧʷʪʦʛʦ ʧʦʢʦʣʝʥʠʷ? 

1) ʢʦʩʤʠʯʝʩʢʦʛʦ ʠʟʣʫʯʝʥʠʷ ʠ ʣʫʯʝʡ ʨʘʜʘʨʦʚ 

2) ʥʘʛʨʝʚʘ ʚ ʦʢʠʩʣʠʪʝʣʴʥʦʡ ʘʪʤʦʩʬʝʨʝ 

3) ʢʦʥʪʘʢʪʘ ʩʦ ʩʧʣʘʚʘʤʠ, ʩʦʜʝʨʞʘʱʠʤʠ ʞʝʣʝʟʦ, ʠʟ-ʟʘ ʨʠʩʢʘ ʢʘʪʘʣʠʪʠʯʝʩʢʦʛʦ 

ʧʨʝʚʨʘʱʝʥʠʷ ʚ ʥʘʥʦʘʣʤʘʟʳ 

4) ʤʦʣʥʠʡ 

5) ʚʣʘʛʠ ʠ ʭʦʣʦʜʘ 

6) ʨʞʘʚʯʠʥʳ 

7) ʦʨʫʞʝʡʥʦʡ ʩʤʘʟʢʠ 

3. ɺʚʝʜʝʥʠʝ ʫʛʣʝʨʦʜʥʳʭ ʥʘʥʦʪʨʫʙʦʢ ʚ ʣʦʧʘʩʪʠ ʚʝʪʨʷʥʳʭ ʜʚʠʛʘʪʝʣʝʡ ʚʳʛʦʜʥʦ ʚ ʩʠʣʫ 

ʪʦʛʦ, ʯʪʦ... 

1) ʪʘʢʘʷ ʢʦʥʩʪʨʫʢʮʠʷ ʣʝʛʯʝ, ʧʨʦʯʥʝʝ ʠ ʧʦʵʪʦʤʫ ʣʦʧʘʩʪʠ ʤʦʛʫʪ ʠʤʝʪʴ ʙʦʣʴʰʠʡ 

ʨʘʟʤʘʭ 

2) ʠʟ-ʟʘ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʧʨʦʚʦʜʠʤʦʩʪʠ ʫʛʣʝʨʦʜʥʳʭ ʥʘʥʦʪʨʫʙʦʢ ʪʘʢʠʝ ʜʚʠʛʘʪʝʣʠ 

ʫʩʪʦʡʯʠʚʳ ʧʨʦʪʠʚ ʫʜʘʨʦʚ ʤʦʣʥʠʡ ʚ ʛʨʦʟʫ 

3) ʚʚʝʜʝʥʠʝ ʥʘʥʦʪʨʫʙʦʢ ʜʝʣʘʝʪ ʧʣʘʩʪʠʢ ʣʦʧʘʩʪʝʡ ʤʝʥʝʝ ʪʦʢʩʠʯʥʳʤ 

4) ʜʦʙʘʚʣʝʥʠʝ ʥʘʥʦʪʨʫʙʦʢ ʩʦʟʜʘʝʪ ʵʬʬʝʢʪ "ʣʦʪʦʩʘ" ʠ ʣʦʧʘʩʪʠ "ʦʪʪʘʣʢʠʚʘʶʪ" 

ʜʦʞʜʝʚʳʝ ʢʘʧʣʠ 
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5) ʦʪ ʪʘʢʠʭ ʣʦʧʘʩʪʝʡ ʭʦʨʦʰʦ ʦʪʨʘʞʘʝʪʩʷ ʩʠʛʥʘʣ ʨʘʜʘʨʘ, ʯʪʦ ʩʥʠʞʘʝʪ 

ʘʚʘʨʠʡʥʦʩʪʴ ʜʣʷ ʛʨʘʞʜʘʥʩʢʦʡ ʘʚʠʘʮʠʠ 

6) ʥʘʥʦʪʨʫʙʢʠ ʩʥʠʞʘʶʪ ʪʨʝʥʠʝ ʦ ʚʦʟʜʫʭ ʠ ʪʘʢʠʝ ʣʦʧʘʩʪʠ ʤʝʥʴʰʝ ʰʫʤʷʪ ʧʨʠ 

ʚʨʘʱʝʥʠʠ 

4. ʂʘʢʦʡ ʠʟ ʤʝʪʘʣʣʦʚ ʠʩʧʦʣʴʟʦʚʘʣʘ ʢʦʤʧʘʥʠʷ "ɹʘʡʝʨ" ʧʨʠ ʩʦʟʜʘʥʠʠ ʚʳʩʦʢʦʧʨʦʯʥʦʛʦ 

ʥʘʥʦʢʦʤʧʦʟʠʪʘ ʩ ʫʛʣʝʨʦʜʥʳʤʠ ʥʘʥʦʪʨʫʙʢʘʤʠ ʤʝʪʦʜʘʤʠ ʧʦʨʦʰʢʦʚʦʡ ʤʝʪʘʣʣʫʨʛʠʠ? 

1) ʞʝʣʝʟʦ 

2) ʧʣʘʪʠʥʦʚʫʶ ʯʝʨʥʴ 

3) ʩʝʨʝʙʨʷʥʳʡ ʰʣʘʤ 

4) ʘʣʶʤʠʥʠʡ 

5) ʫʣʴʪʨʘʤʝʣʢʦʢʨʠʩʪʘʣʣʠʯʝʩʢʠʡ ʪʠʪʘʥ 

6) "ʦʨʛʘʥʠʯʝʩʢʠʝ" ʤʝʪʘʣʣʳ 

5. ʂʘʢʠʝ ʙʳ ʤʘʪʝʨʠʘʣʳ, ʩʦʜʝʨʞʘʱʠʝ ʫʛʣʝʨʦʜ ʚ ʪʦʡ ʠʣʠ ʠʥʦʡ ʬʦʨʤʝ, ʚʳ ʙʳ 

ʠʩʧʦʣʴʟʦʚʘʣʠ ʜʣʷ ʩʪʨʦʠʪʝʣʴʩʪʚʘ "ʢʦʩʤʠʯʝʩʢʦʛʦ ʣʠʬʪʘ" (ʝʩʣʠ ʝʛʦ ʚʦʦʙʱʝ ʤʦʞʥʦ 

ʧʦʩʪʨʦʠʪʴ)? 

1) ʩʪʘʣʴʥʦʡ ʪʨʦʩ 

2) ʰʝʣʢʦʚʳʝ ʥʠʪʠ 

3) ʤʥʦʛʦʩʪʝʥʥʳʝ ʫʛʣʝʨʦʜʥʳʝ ʥʘʥʦʪʨʫʙʢʠ 

4) ʦʜʥʦʩʪʝʥʥʳʝ ʫʛʣʝʨʦʜʥʳʝ ʥʘʥʦʪʨʫʙʢʠ 

5) ʘʣʤʘʟʥʳʝ "ʫʩʳ" 

6) ʬʫʣʣʝʨʝʥʳ 

7) ʛʨʘʬʝʥ 

8) ʢʘʨʙʠʥ 
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ʊʝʩʪ "ɺʠʜʝʦʤʘʥʠʷ" ʠ ʧʨʠʝʤ ʨʝʰʝʥʠʡ ʧʦ ʢʦʥʢʫʨʩʫ "ʅʘʥʦʪʝʭʥʦʣʦʛʠʠ 20 ʣʝʪ ʩʧʫʩʪʷ" 

ʧʝʨʝʜʘʯʠ "ɼʦʙʨʦʝ ʫʪʨʦ, ʈʦʩʩʠʷ" (2010) 

1. ʅʘ ʢʘʢʦʤ ʢʘʥʘʣʝ ʠʜʝʪ ʧʨʦʛʨʘʤʤʘ "ɼʦʙʨʦʝ ʫʪʨʦ, ʈʦʩʩʠʷ!" 

1) ʧʝʨʚʳʡ, ʧʨʦʩʪʦ "ʇʝʨʚʳʡ" 

2) ʚʪʦʨʦʡ, ʪʝʣʝʢʘʥʘʣ "ʈʦʩʩʠʷ" 

3) ʪʨʝʪʠʡ, ʊɺʎ 

4) ʅʊɺ 

5) "ʉʧʦʨʪ" 

6) "ʉʪʦʣʠʮʘ" 

2. ʂʘʢʠʝ ʠʟ ʨʫʙʨʠʢ ʧʨʦʛʨʘʤʤʳ "ɼʦʙʨʦʝ ʫʪʨʦ, ʈʦʩʩʠʷ!" ʯʘʱʝ ʚʩʝʛʦ ʩʦʜʝʨʞʘʪ 

ʨʝʧʦʨʪʘʞʠ ʠ ʜʨʫʛʫʶ ʠʥʪʝʨʝʩʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʦ ʥʘʥʦʪʝʭʥʦʣʦʛʠʷʭ? 

1) ʇʨʦʛʥʦʟ ʧʦʛʦʜʳ 

2) ɹʣʦʥʜʠʥʢʘ ʭʦʯʝʪ ʟʥʘʪʴ 

3) ɻʣʘʚʥʘʷ ï ʚʠʜʝʦ 

4) ʕʪʦ - ʈʦʩʩʠʷ! 

5) ʇʦʣʝʟʥʦʝ ʫʪʨʦ 

6) ʏʫʜʝʩʘ ʈʦʩʩʠʠ 

3. ʂʪʦ ʠʟ ʞʫʨʥʘʣʠʩʪʦʚ ʪʝʣʝʢʘʥʘʣʘ "ʈʦʩʩʠʷ" ʙʣʠʩʪʘʪʝʣʴʥʦ ʚʳʠʛʨʘʣ ʪʚʦʨʯʝʩʢʠʡ ʪʫʨ III 

ɺʩʝʨʦʩʩʠʡʩʢʦʡ ʀʥʪʝʨʥʝʪ - ʦʣʠʤʧʠʘʜʳ ʧʦ ʥʘʥʦʪʝʭʥʦʣʦʛʠʷʤ? 

1) ɸʥʘʩʪʘʩʠʷ ʏʝʨʥʦʙʨʦʚʠʥʘ 

2) ɺʝʨʘ ʊʘʨʘʩʦʚʘ 

3) ɺʣʘʜʠʩʣʘʚ ɿʘʚʴʷʣʦʚ 

4) ɸʥʜʨʝʡ ʅʝʛʨʫ 

5) ʀʨʠʥʘ ʄʫʨʦʤʮʝʚʘ 

4. ʂʘʢʦʚʘ ʯʘʩʪʦʪʘ ʢʘʜʨʦʚ ʚ ʩʪʘʥʜʘʨʪʝ ʇʘʣ/ʉʝʢʘʤ, ʠʩʧʦʣʴʟʫʝʤʦʤ ʚ ʈʦʩʩʠʠ? 

1) ʵʪʦ ʩʪʘʪʠʯʝʩʢʘʷ ʢʘʨʪʠʥʢʘ 

2) 30 ʢʘʜʨʦʚ ʚ ʩʝʢʫʥʜʫ 

3) 25 ʢʘʜʨʦʚ ʚ ʩʝʢʫʥʜʫ 

4) 100 ɻʮ 

5) 1 ʢʘʜʨ ʚ ʩʝʢʫʥʜʫ 

5. ʉʣʦʚʦ "ʬʦʨʩʘʡʪ" ʚ ʦʪʥʦʰʝʥʠʠ ʥʘʥʦʪʝʭʥʦʣʦʛʠʡ ʦʟʥʘʯʘʝʪ... 

1) ... ʵʪʦ ʠʤʷ ʠʟʚʝʩʪʥʦʛʦ ʧʠʩʘʪʝʣʷ 

2) ... ʥʠʯʝʛʦ ʥʝ ʦʟʥʘʯʘʝʪ 

3) ... ʧʦʙʦʯʥʫʶ ʩʪʦʨʦʥʫ ʨʘʟʚʠʪʠʷ ʥʘʥʦʪʝʭʥʦʣʦʛʠʡ 

4) ... ʧʨʦʨʳʚ, ʨʝʚʦʣʶʮʠʶ 
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5) ... ʢʦʤʤʝʨʮʠʘʣʠʟʘʮʠʶ ʧʨʦʜʫʢʪʦʚ ʥʘʥʦʪʝʭʥʦʣʦʛʠʡ 

6) ... ʧʨʝʜʩʢʘʟʘʥʠʝ, ʧʨʝʜʚʠʜʝʥʠʝ 
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ʊʝʩʪ "ʂʚʘʥʪʦʚʳʡ ʧʦʜʭʦʜ" ʠ ʧʨʠʝʤ ʨʝʰʝʥʠʡ ʧʦ ʢʦʥʢʫʨʩʫ "ʂʚʘʥʪʦʚʳʡ ʵʬʬʝʢʪ" 

ʞʫʨʥʘʣʘ "ʂʚʘʥʪ" :-)) (2010) 

1. ʂʘʢʦʚ ʧʨʦʬʠʣʴ ʫ ʞʫʨʥʘʣʘ "ʂʚʘʥʪ" 

1) ʭʠʤʠʢʦ ï ʙʠʦʣʦʛʠʯʝʩʢʠʡ 

2) ʩʦʮʠʘʣʴʥʦ ï ʵʢʦʥʦʤʠʯʝʩʢʠʡ 

3) ʬʠʟʠʢʦ ï ʤʘʪʝʤʘʪʠʯʝʩʢʠʡ 

4) ʥʘʥʦʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ 

5) ʠʥʞʝʥʝʨʥʦ ï ʪʝʭʥʠʯʝʩʢʠʡ 

6) ʢʠʥʦ ï ʬʦʪʦʤʘʪʝʨʠʘʣʳ 

7) ʪʘʢʦʛʦ ʞʫʨʥʘʣʘ ʥʝ ʩʫʱʝʩʪʚʫʝʪ 

2. ʏʪʦ ʦʟʥʘʯʘʝʪ ʩʣʦʚʦ "ʢʚʘʥʪ"? 

1) ʤʠʣʦʩʝʨʜʠʝ 

2) ʥʝʜʝʣʠʤʘʷ ʧʦʨʮʠʷ 

3) ʯʘʩʪʠʮʘ 

4) ʘʪʦʤʥʳʡ ʫʨʦʚʝʥʴ 

5) ʣʘʟʝʨ 

3. ʂʘʢʦʝ ʠʟ ʷʚʣʝʥʠʡ, ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʥʠʞʝ, ʅɽ ʠʤʝʝʪ ʢʚʘʥʪʦʚʦʡ ʧʨʠʨʦʜʳ? 

1) ʣʶʤʠʥʝʩʮʝʥʮʠʷ ʢʚʘʥʪʦʚʳʭ ʪʦʯʝʢ 

2) ʩʚʝʯʝʥʠʝ "ʣʘʟʝʨʥʦʡ ʫʢʘʟʢʠ" 

3) ʩʦʨʪʠʨʦʚʢʘ "ʜʝʤʦʥʦʤ ʄʘʢʩʚʝʣʣʘ" ʤʦʣʝʢʫʣ 

4) ʨʘʙʦʪʘ "ʩʧʠʥʦʚʳʭ ʚʝʥʪʠʣʝʡ" ʚ ʩʧʠʥʪʨʦʥʠʢʝ 

5) ʩʚʝʯʝʥʠʝ "ʩʠʥʛʣʝʪʥʦʛʦ ʢʠʩʣʦʨʦʜʘ" 

4. ʂʪʦ ʠʟ ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʥʠʞʝ ʘʚʪʦʨʦʚ ʥʝ ʧʫʙʣʠʢʦʚʘʣʩʷ ʚ "ʂʚʘʥʪʝ"? 

1) ʗʤʠʥʩʢʠʡ 

2) ʂʨʦʪʦʚ 

3) ʂʨʦʪʦ 

4) ɻʦʣʦʚʠʥ 

5) ɹʦʛʜʘʥʦʚ 

6) ʄʝʩʩʙʘʫʵʨ 

5. ʉ ʧʦʤʦʱʴʶ ʢʘʢʦʛʦ ʠʟ ʧʨʠʙʦʨʦʚ ʙʳʣ ʧʦʣʫʯʝʥ ʠʟʦʙʨʘʞʝʥʥʳʡ ʪʫʪ "ʢʚʘʥʪʦʚʳʡ 

ʢʦʨʘʣʣ"? 
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1) ʧʨʦʩʚʝʯʠʚʘʶʱʘʷ ʵʣʝʢʪʨʦʥʥʘʷ ʤʠʢʨʦʩʢʦʧʠʷ 

2) ʦʧʪʠʯʝʩʢʘʷ ʤʠʢʨʦʩʢʦʧʠʷ ʚ ʧʦʣʷʨʠʟʦʚʘʥʥʦʤ ʩʚʝʪʝ 

3) ʚʨʝʤʷʧʨʦʣʝʪʥʘʷ ʥʝʡʪʨʦʥʥʘʷ ʜʠʬʨʘʢʮʠʷ 

4) ʩʢʘʥʠʨʫʶʱʘʷ ʟʦʥʜʦʚʘʷ ʤʠʢʨʦʩʢʦʧʠʷ 

5) ʦʩʘʞʜʝʥʠʝʤ ʠʟ ʧʘʨʦʚʦʡ ʬʘʟʳ 

6) ʩʘʤʦʦʨʛʘʥʠʟʘʮʠʷ ʧʦʣʫʧʦʩʘʞʜʝʥʠʝʤ ʠʟ ʧʘʨʦʚʦʡ ʬʘʟʳʨʦʚʦʜʥʠʢʦʚ ʚ 

ʢʚʘʥʪʦʚʳʝ ʪʦʯʢʠ ʥʘ "ʨʘʩʩʦʛʣʘʩʦʚʘʥʥʳʭ" ʧʦʜʣʦʞʢʘʭ 
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ʊʝʩʪ ʧʦ ʢʫʨʩʫ "ʅʘʥʦʭʠʤʠʷ, ʩʘʤʦʩʙʦʨʢʘ ʠ ʥʘʥʦʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʝ ʧʦʚʝʨʭʥʦʩʪʠ" 

(ʧʨʠʝʤ ʨʝʰʝʥʠʡ ʧʦ ʢʦʥʢʫʨʩʫ ʜʝʤʦʥʩʪʨʘʮʠʦʥʥʳʭ ʥʘʥʦʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʦʧʳʪʦʚ) 

(2010) 

1. ʂʘʢʠʝ ʠʟ ʦʢʩʠʜʦʚ (ʛʠʜʨʘʪʠʨʦʚʘʥʥʳʭ) ʦʢʩʠʜʦʚ ʞʝʣʝʟʘ ʠʩʧʦʣʴʟʫʶʪ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʤʘʛʥʠʪʥʳʭ ʞʠʜʢʦʩʪʝʡ? 

1) ʈʞʘʚʯʠʥʘ 

2) ɺʶʩʪʠʪ 

3) ɻʝʤʘʪʠʪ 

4) ʄʘʛʥʝʪʠʪ 

5) ʌʝʨʨʦʢʩʠʭʠʪ 

2. ʆʧʳʪ "ʦʛʥʝʥʥʳʡ" ʜʦʞʜʴ ʦʩʥʦʚʘʥ ʥʘ ʚʥʝʩʝʥʠʠ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʨʘʟʦʛʨʝʪʦʛʦ 

ʚʝʱʝʩʪʚʘ ʟʝʣʝʥʦʛʦ ʮʚʝʪʘ ʚ ʙʦʣʴʰʫʶ ʢʦʣʙʫ ʩ ʚʦʜʥʳʤ ʘʤʤʠʘʢʦʤ. ɼʦ ʵʪʦʛʦ ʜʘʥʥʦʝ 

ʟʝʣʝʥʦʝ ʚʝʱʝʩʪʚʦ ʧʦʣʫʯʘʶʪ ʩʘʤʦʧʨʦʠʟʚʦʣʴʥʳʤ (ʧʨʠ ʧʦʜʞʠʛʘʥʠʠ) ʨʘʟʣʦʞʝʥʠʝʤ 

ʢʨʘʩʥʦʛʦ ʚʝʱʝʩʪʚʘ (ʦʧʳʪ "ʚʫʣʢʘʥ"). ʏʪʦ ʵʪʦ ʟʘ ʚʝʱʝʩʪʚʘ ʠ ʧʨʦʮʝʩʩ? 

1) ʪʝʨʤʦʣʶʤʠʥʝʩʮʝʥʮʠʷ  ʢʦʤʧʣʝʢʩʥʳʭ ʩʦʝʜʠʥʝʥʠʡ ʞʝʣʝʟʘ 

2) ʢʘʪʘʣʠʪʠʯʝʩʢʦʝ ʦʢʠʩʣʝʥʠʝ ʘʤʤʠʘʢʘ ʦʢʩʠʜʦʤ ʭʨʦʤʘ (III), ʧʦʣʫʯʝʥʥʳʤ 

ʨʘʟʣʦʞʝʥʠʝʤ ʙʠʭʨʦʤʘʪʘ ʘʤʤʦʥʠʷ 

3) ʢʘʪʘʣʠʪʠʯʝʩʢʦʝ ʦʢʠʩʣʝʥʠʝ ʘʤʤʠʘʢʘ ʤʘʥʛʘʥʠʪʦʤ ʙʘʨʠʷ, ʧʦʣʫʯʝʥʥʳʤ 

ʯʘʩʪʠʯʥʳʤ ʨʘʟʣʦʞʝʥʠʝʤ "ʤʘʨʛʘʥʮʦʚʢʠ" 

4) ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʩʤʝʰʘʥʥʦʛʦ ʦʢʩʠʜʘ ʥʠʢʝʣʷ, ʧʦʣʫʯʝʥʥʦʛʦ ʨʘʟʣʦʞʝʥʠʝʤ 

ʘʮʝʪʘʪʘ, ʧʘʨʘʤʠ ʘʤʤʠʘʢʘ 

3. ʇʠʨʦʬʦʨʥʦʝ (ʩʘʤʦʚʦʩʧʣʘʤʝʥʷʶʱʝʝʩʷ ʥʘ ʚʦʟʜʫʭʝ) ʞʝʣʝʟʦ ʧʦʣʫʯʘʶʪ... 

1) ʨʘʟʣʦʞʝʥʠʝʤ ʘʮʝʪʘʪʘ ʞʝʣʝʟʘ (III) ʚ ʢʠʩʣʦʨʦʜʝ 

2) ʨʘʩʪʠʨʘʥʠʝʤ ʤʝʪʘʣʣʠʯʝʩʢʦʛʦ ʞʝʣʝʟʘ ʚ ʩʪʫʧʢʝ 

3) ʧʨʦʢʘʣʠʚʘʥʠʝʤ ʦʢʩʘʣʘʪʘ ʞʝʣʝʟʘ ʚ ʟʘʢʨʳʪʦʡ ʧʨʦʙʠʨʢʝ 

4) ʚʦʩʩʪʘʥʦʚʣʝʥʠʝʤ ʙʝʨʣʠʥʩʢʦʡ ʣʘʟʫʨʠ ʜʝʡʪʝʨʠʝʤ 

5) ʚʦʩʩʪʘʥʦʚʣʝʥʠʝʤ ʢʘʨʙʦʥʠʣʘ ʞʝʣʝʟʘ "ʚʦʜʦʨʦʜʦʤ ʚ ʤʦʤʝʥʪ ʚʳʜʝʣʝʥʠʷ" 

4. "ʂʘʩʩʠʝʚ ʧʫʨʧʫʨ", ʧʦʢʘʟʘʥʥʳʡ ʥʘ ʨʠʩʫʥʢʝ, ʩʦʜʝʨʞʠʪ... 
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1) ʦʨʛʘʥʠʯʝʩʢʠʡ ʢʨʘʩʠʪʝʣʴ 

2) ʢʚʘʥʪʦʚʳʝ ʪʦʯʢʠ 

3) ʫʛʣʝʨʦʜʥʳʝ ʥʘʥʦʪʨʫʙʢʠ 

4) ʬʦʪʦʭʨʦʤʥʳʝ ʧʨʦʠʟʚʦʜʥʳʝ ʬʫʣʣʝʨʝʥʦʚ 

5) ʥʘʥʦʯʘʩʪʠʮʳ ʟʦʣʦʪʘ 

6) ʚʟʚʝʩʴ ʢʦʣʣʦʠʜʥʳʭ ʯʘʩʪʠʮ "ʚʦʣʴʬʨʘʤʦʚʦʡ ʙʨʦʥʟʳ" 

7) ʚʟʚʝʩʴ ʯʘʩʪʠʮ ʨʞʘʚʯʠʥʳ 

5. ʉʚʝʯʝʥʠʝ ʢʚʘʥʪʦʚʳʭ ʪʦʯʝʢ ʧʨʠ ʦʙʣʫʯʝʥʠʠ ʫʣʴʪʨʘʬʠʦʣʝʪʦʤ ʦʙʫʩʣʦʚʣʝʥʦ... 

 

1) ʠʭ ʣʶʤʠʥʝʩʮʝʥʮʠʝʡ 

2) ʨʝʣʝʝʚʩʢʠʤ ʨʘʩʩʝʷʥʠʝʤ ʩʚʝʪʘ 

3) ʜʠʭʨʦʠʟʤʦʤ ʨʘʩʪʚʦʨʘ 

4) ʬʦʨʤʠʨʦʚʘʥʠʝʤ ʩʚʦʙʦʜʥʳʭ ʨʘʜʠʢʘʣʦʚ ʠ ʭʝʤʦʣʶʤʠʥʝʩʮʝʥʮʠʝʡ ʧʨʠ ʠʭ 

ʨʝʢʦʤʙʠʥʘʮʠʠ 

5) ʦʙʨʘʟʦʚʘʥʠʝʤ ʩʠʥʛʣʝʪʥʦʛʦ ʢʠʩʣʦʨʦʜʘ 

6) ʣʦʢʘʣʴʥʳʤ ʨʘʟʦʛʨʝʚʦʤ ʯʘʩʪʠʮ 
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ʊʝʩʪ "ʂʦʝ-ʯʪʦ ʦ ʥʘʥʦʵʣʝʢʪʨʦʥʠʢʝ" ʠ ʧʨʠʝʤ ʨʝʰʝʥʠʡ ʧʦ ʢʦʥʢʫʨʩʫ "ɹʠʪ ʠʣʠ ʥʝ ʙʠʪ - 

ʚʦʪ ʚ ʯʝʤ ʚʦʧʨʦʩ" ʢʦʤʧʘʥʠʠ ʀʥʪʝʣ (2010) 

1. ʂʘʢʦʡ ʠʟ ʭʠʤʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʧʦʣʫʧʨʦʚʦʜʥʠʢʦʚʦʤ "ʩʝʨʜʮʝ" 

ʧʨʦʮʝʩʩʦʨʘ? 

1) ʟʦʣʦʪʦ 

2) ʞʝʣʝʟʦ 

3) ʮʝʟʠʡ 

4) ʨʘʜʦʥ 

5) ʘʩʪʘʪ 

6) ʢʨʝʤʥʠʡ 

7) ʛʝʣʠʡ 

8) ʘʣʶʤʠʥʠʡ 

2. ʂʘʢʦʡ ʠʟ ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʥʠʞʝ ʤʘʪʝʨʠʘʣʦʚ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʢʘʯʝʩʪʚʝ ʪʦʥʢʦʡ 

ʠʟʦʣʷʮʠʦʥʥʦʡ ʧʣʝʥʢʠ (high k) ʚ ʤʠʢʨʦʵʣʝʢʪʨʦʥʥʳʭ ʫʩʪʨʦʡʩʪʚʘʭ? 

1) ʜʠʦʢʩʠʜ ʛʘʬʥʠʷ 

2) ʚʶʩʪʠʪ 

3) ʛʝʤʘʪʠʪ 

4) ʤʘʛʥʝʪʠʪ 

5) ʪʝʬʣʦʥ 

6) ʢʨʝʤʥʠʡ 

7) ʟʦʣʦʪʦ 

8) ʢʠʥʦʚʘʨʴ 

9) ʛʝʢʩʘʬʪʦʨʠʜ ʩʝʨʳ 

3. ʃʝʛʠʨʦʚʘʥʠʝ ʢʨʝʤʥʠʷ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʤʠʢʨʦʵʣʝʢʪʨʦʥʠʢʝ ʥʝʦʙʭʦʜʠʤʦ ʩ ʮʝʣʴʶ: 

1) ʫʤʝʥʴʰʝʥʠʷ ʝʛʦ ʪʝʤʧʝʨʘʪʫʨʳ ʧʣʘʚʣʝʥʠʷ ʧʨʠ ʧʦʣʫʯʝʥʠʠ ʤʝʪʦʜʦʤ 

ʏʦʭʨʘʣʴʩʢʦʛʦ 

2) ʜʣʷ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʭʠʤʠʯʝʩʢʦʡ ʜʝʛʨʘʜʘʮʠʠ ʚ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʫʩʣʦʚʠʷʭ 

3) ʜʣʷ ʫʤʝʥʴʰʝʥʠʷ ʭʨʫʧʢʦʩʪʠ 

4) ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʙʠʦʩʦʚʤʝʩʪʠʤʦʩʪʠ ʠ ʩʥʠʞʝʥʠʷ ʪʦʢʩʠʯʥʦʩʪʠ 

5) ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʙʦʣʴʰʝʛʦ ʧʨʝʜʝʣʘ ʤʠʥʠʘʪʶʨʠʟʘʮʠʠ 

6) ʜʣʷ ʢʦʥʪʨʦʣʷ ʪʠʧʘ ʠ ʢʦʥʮʝʥʪʨʘʮʠʠ ʜʦʤʠʥʠʨʫʶʱʠʭ ʥʦʩʠʪʝʣʝʡ ʟʘʨʷʜʘ 

7) ʜʣʷ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʪʝʨʤʦʰʦʢʘ ʧʨʠ "ʨʘʟʛʦʥʝ" ʧʨʦʮʝʩʩʦʨʘ  

8) ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʘʜʛʝʟʠʠ ʢ ʧʣʝʥʦʯʥʳʤ ʤʝʪʘʣʣʠʯʝʩʢʠʤ ʢʦʥʪʘʢʪʘʤ 

4. ʂʘʢʦʡ ʠʟ ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʥʠʞʝ ʦʙʲʝʢʪʦʚ ʥʠʪʝʚʠʜʥʦʡ ʬʦʨʤʳ ʧʣʘʥʠʨʫʝʪʩʷ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʧʦʣʝʚʳʭ ʪʨʘʥʟʠʩʪʦʨʘʭ, ʨʘʩʧʦʣʘʛʘʷ ʤʝʞʜʫ ʠʩʪʦʢʦʤ ʠ ʩʪʦʢʦʤ? 
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1) ʟʦʣʦʪʳʝ ʥʘʥʦʧʨʦʚʦʣʦʢʠ 

2) ʢʚʘʥʪʦʚʳʝ ʪʦʯʢʠ 

3) ʥʠʪʝʚʠʜʥʳʝ ʢʨʠʩʪʘʣʣʳ ʜʠʦʢʩʠʜʘ ʢʨʝʤʥʠʷ 

4) ʬʝʨʨʦʤʘʛʥʠʪʥʳʝ ʥʘʥʦʧʨʦʚʦʣʦʢʠ 

5) ʦʜʥʦʩʪʝʥʥʳʝ ʫʛʣʝʨʦʜʥʳʝ ʥʘʥʦʪʨʫʙʢʠ 

6) ʤʦʣʝʢʫʣʘ ʈʅʂ 

7) ʢʚʘʨʮʝʚʳʝ "ʫʩʳ" 

5. ʋʢʘʞʠʪʝ, ʢʘʢʦʝ ʠʟʣʫʯʝʥʠʝ ʚ ʣʠʪʦʛʨʘʬʠʯʝʩʢʦʤ ʧʨʦʮʝʩʩʝ ʩʣʝʜʫʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʪʨʦʡʩʪʚ ʤʠʢʨʦʵʣʝʢʪʨʦʥʠʢʠ (ʜʣʷ ʤʘʢʩʠʤʘʣʴʥʦʡ 

ʤʠʥʠʘʪʶʨʠʟʘʮʠʠ ʠʭ ʵʣʝʤʝʥʪʦʚ)? 

1) ʠʥʬʨʘʢʨʘʩʥʦʝ 

2) ʩʚʯ 

3) ʨʘʜʠʦʚʦʣʥʳ 

4) ʨʝʣʠʢʪʦʚʦʝ 

5) ʥʝʡʪʨʠʥʦ 

6) ʫʣʴʪʨʘʬʠʦʣʝʪ 

7) ʫʣʴʪʨʘʟʚʫʢ 
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ʊʝʩʪ ʧʦ ʢʫʨʩʫ "ʄʠʨ ʥʘʥʦʪʝʭʥʦʣʦʛʠʡ" (ʧʨʠʝʤ ʨʝʰʝʥʠʡ ʧʦ ʢʦʥʢʫʨʩʫ ʵʩʩʝ 

"ʃʘʙʦʨʘʪʦʨʠʷ ʟʥʘʥʠʡ" ʠʟʜʘʪʝʣʴʩʪʚʘ ɹʠʥʦʤ ʠ ʌʅʄ ʄɻʋ) (2010) 

1. ʅʘʥʦʤʝʪʨʦʣʦʛʠʷ - ʵʪʦ... 

1) ʥʘʫʢʘ ʦ ʪʦʤ, ʩ ʧʦʤʦʱʴʶ ʢʘʢʠʭ ʤʝʪʦʜʦʚ ʠ ʢʘʢʠʤʠ ʩʨʝʜʩʪʚʘʤʠ ʥʘʜʦ ʧʨʦʚʦʜʠʪʴ 

ʨʘʟʣʠʯʥʳʝ ʠʟʤʝʨʝʥʠ ̫

2) ʨʝʣʠʛʠʷ 

3) ʩʦʮʠʘʣʴʥʦ - ʵʢʦʥʦʤʠʯʝʩʢʦʝ ʫʯʝʥʠʝ 

4) ʩʦʚʨʝʤʝʥʥʘʷ ʦʪʨʘʩʣʴ ʬʠʣʦʩʦʬʠʠ 

5) ʭʨʦʥʠʢʠ ʩʦʟʜʘʥʠʷ ʠ ʨʘʙʦʪʳ ʩʘʡʪʘ ʅʘʥʦʤʝʪʨ 

6) ʣʦʛʠʢʘ ʠʟʫʯʝʥʠʷ ʥʘʥʦʤʝʪʨʦʚʳʭ ʦʙʲʝʢʪʦʚ 

2. ɺ ʢʘʢʦʤ ʠʟ ʚʝʱʝʩʪʚ (ʦʙʲʝʢʪʦʚ) ʩʦʜʝʨʞʘʪʩʷ ʤʦʣʝʢʫʣʳ ʧʦʚʝʨʭʥʦʩʪʥʦ - ʘʢʪʠʚʥʳʭ 

ʚʝʱʝʩʪʚ? 

1) ʩʘʭʘʨ 

2) ʩʦʣʴ 

3) ʩʧʠʯʢʠ 

4) ʤʳʣʦ 

5) ʢʠʨʧʠʯ 

6) ʧʝʩʦʢ 

7) ʘʨʪʝʟʠʘʥʩʢʘʷ ʚʦʜʘ 

3. ʂʘʢʘʷ ʠʟ ʥʠʞʝʧʝʨʝʯʠʩʣʝʥʥʳʭ ʤʦʜʠʬʠʢʘʮʠʡ ʫʛʣʝʨʦʜʘ (ʤʘʪʝʨʠʘʣʦʚ) ʫʞ ʪʦʯʥʦ 

ʦʪʥʦʩʠʪʩʷ ʢ ʥʘʥʦʤʘʪʝʨʠʘʣʘʤ? 

1) ʬʫʣʣʝʨʝʥ 

2) ʛʨʘʬʠʪ 

3) ʛʨʘʬʝʥ 

4) ʙʨʠʣʣʠʘʥʪ 

5) ʢʘʨʙʠʥ 

4. ʀʟ ʢʘʢʦʛʦ ʠʟ ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʥʠʞʝ ʚʝʱʝʩʪʚ ʥʝ ʜʝʣʘʶʪ "ʢʚʘʥʪʦʚʳʭ ʪʦʯʝʢ"? 

1) ʘʣʤʘʟ 

2) ʢʨʝʤʥʠʡ 

3) ʢʚʘʨʮ 

4) ʩʝʣʝʥʠʜ ʢʘʜʤʠʷ 

5) ʦʢʩʠʜ ʤʝʜʠ (i) 

6) ʩʫʣʴʬʠʜ ʩʚʠʥʮʘ 

5. ʂʘʢʠʝ ʠʟ ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʥʠʞʝ ʦʙʲʝʢʪʦʚ ʠʤʝʶʪ ʢʨʘʩʠʚʫʶ "ʥʘʥʦʩʪʨʫʢʫʪʨʫ"? 
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1) ʢʨʠʩʪʘʣʣ ʘʣʤʘʟʘ 

2) ʢʚʘʨʮʝʚʦʝ ʩʪʝʢʣʦ 

3) ʩʢʝʣʝʪʳ ʜʠʘʪʦʤʦʚʳʭ ʚʦʜʦʨʦʩʣʝʡ 

4) ʚʦʜʘ 

5) ʚʦʟʜʫʭ, ʢʦʪʦʨʳʤ ʤʳ ʜʳʰʠʤ 

6) ʧʣʘʟʤʘ 

7) ʚʘʢʫʫʤ 
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ʊʝʩʪ ʧʦ ʢʫʨʩʫ "ʄʝʪʦʜʠʯʝʩʢʘʷ ʨʘʙʦʪʘ ʚ ʦʙʣʘʩʪʠ ʥʘʥʦʪʝʭʥʦʣʦʛʠʡ" (ʧʨʠʝʤ ʨʝʰʝʥʠʡ ʧʦ 

ʢʦʥʢʫʨʩʫ ʫʯʠʪʝʣʝʡ ʈʦʩʦʙʨʘʟʦʚʘʥʠʷ) (2010) 

1. ʉ ʯʝʤ ʩʚʷʟʘʥʘ ʤʝʞʜʠʩʮʠʧʣʠʥʘʨʥʦʩʪʴ ʥʘʥʦʪʝʭʥʦʣʦʛʠʡ? 

1) ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʝʪʦʜʦʣʦʛʠ ʠ ʘʧʧʘʨʘʪʘ ʨʘʟʣʠʯʥʳʭ ʦʙʣʘʩʪʝʡ ʥʘʫʢʠ 

2) ʩ ʦʪʩʫʪʩʪʚʠʝʤ ʝʜʠʥʦʡ ʤʝʪʦʜʦʣʦʛʠʠ 

3) ʩ ʥʝʚʦʟʤʦʞʥʦʩʪʴʶ ʦʧʠʩʘʪʴ ʥʘʥʦʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʧʦʜʭʦʜʳ ʚ ʨʘʤʢʘʭ 

ʧʨʠʥʷʪʳʭ ʥʘʫʯʥʳʭ ʥʦʨʤ 

4) ʩ ʦʪʩʫʪʩʪʚʠʝʤ ʥʘʥʦʪʝʭʥʦʣʦʛʠʡ ʢʘʢ ʦʪʜʝʣʴʥʦʡ ʦʙʣʘʩʪʠ ʟʥʘʥʠʡ 

5) ʥʘʥʦʪʝʭʥʦʣʦʛʠʠ ʥʝ ʷʚʣʷʶʪʩʷ ʤʝʞʜʠʩʮʠʧʣʠʥʘʨʥʳʤʠ, ʵʪʦ ʨʘʟʜʝʣ ʭʠʤʠʠ 

6) ʥʘʥʦʪʝʭʥʦʣʦʛʠʠ ʥʝ ʷʚʣʷʶʪʩʷ ʤʝʞʜʠʩʮʠʧʣʠʥʘʨʥʳʤʠ, ʵʪʦ ʨʘʟʜʝʣ ʬʠʟʠʢʠ 

7) ʥʘʥʦʪʝʭʥʦʣʦʛʠʠ ʥʝ ʷʚʣʷʶʪʩʷ ʤʝʞʜʠʩʮʠʧʣʠʥʘʨʥʳʤʠ, ʵʪʦ ʨʘʟʜʝʣ ʙʠʦʣʦʛʠʠ 

8) ʥʘʥʦʪʝʭʥʦʣʦʛʠʠ - ʵʪʦ ʬʘʥʪʘʩʪʠʢʘ 

2. ʉʦʛʣʘʩʥʦ ʀʟʤʝʥʝʥʠʷʤ ʧʦʨʷʜʢʘ ʧʨʦʚʝʜʝʥʠʷ ʦʣʠʤʧʠʘʜ ʰʢʦʣʴʥʠʢʦʚ (ʥʘ 2010 ʛ.) 

ʦʣʠʤʧʠʘʜʳ 1 ʫʨʦʚʥʷ, ʢ ʢʦʪʦʨʳʤ ʦʪʥʦʩʠʪʩʷ IV ɺʩʝʨʦʩʩʠʡʩʢʘʷ ʀʥʪʝʨʥʝʪ - 

ʦʣʠʤʧʠʘʜʘ ʧʦ ʥʘʥʦʪʝʭʥʦʣʦʛʠʷʤ, ʚ ʢʘʯʝʩʪʚʝ ʤʘʢʩʠʤʘʣʴʥʳʭ ʣʴʛʦʪ ʧʨʠ ʧʦʩʪʫʧʣʝʥʠʠ 

ʘʙʠʪʫʨʠʝʥʪʦʚ ʤʦʛʫʪ ʜʘʪʴ: 

1) 100% ʙʘʣʣʦʚ ʧʦ ɽɻʕ ʚʩʝʤ ʫʯʘʩʪʥʠʢʘʤ ʦʣʠʤʧʠʘʜʳ 

2) ʥʠʯʝʛʦ ʥʝ ʜʘʶʪ 

3) ʧʦʩʪʫʧʣʝʥʠʝ ʙʝʟ ʵʢʟʘʤʝʥʦʚ 

4) ʧʨʝʠʤʫʱʝʩʪʚʘ ʧʨʠ ʧʦʣʫʧʨʦʭʦʜʥʦʤ ʙʘʣʣʝ 

5) ʧʦʩʪʫʧʣʝʥʠʝ ʙʝʟ ʵʢʟʘʤʝʥʦʚ ʪʦʣʴʢʦ ʥʘ ʧʣʘʪʥʳʝ ʦʪʜʝʣʝʥʠʷ ɺʋɿʦʚ 

6) ʙʝʩʧʣʘʪʥʦʝ ʦʙʫʯʝʥʠʝ ʥʘ ʧʦʜʛʦʪʦʚʠʪʝʣʴʥʳʭ ʢʫʨʩʘʭ 

7) ʟʘʤʝʥʫ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʵʢʟʘʤʝʥʘ ʩʦʙʝʩʝʜʦʚʘʥʠʝʤ 

3. ʈʦʩʩʠʡʩʢʦʡ ʉʦʶʟ ʈʝʢʪʦʨʦʚ ʦʧʨʝʜʝʣʷʝʪ ʦʩʥʦʚʥʫʶ ʧʦʣʠʪʠʢʫ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʦʣʠʤʧʠʘʜʥʦʛʦ ʜʚʠʞʝʥʠʷ ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ. ʂʘʢʦʡ ʠʤʝʥʥʦ ʠʟ ʧʨʠʚʝʜʝʥʥʳʭ ʥʠʞʝ 

ʩʘʡʪʦʚ ʷʚʣʷʝʪʩʷ ʦʬʠʮʠʘʣʴʥʳʤ ʩʘʡʪʦʤ ʈʉʈ? 

1) www.nanometer.ru 

2) www.msu.ru 

3) www.mon.gov.ru 

4) www.rsr-online.ru 

5) www.ed.gov.ru 

6) www.zakupki.gov.ru 

7) www.kremlin.ru 

4. ɼʘʡʪʝ ʥʘʠʙʦʣʝʝ ʙʣʠʟʢʠʡ "ʦʪʝʯʝʩʪʚʝʥʥʳʡ" ʵʢʚʠʚʘʣʝʥʪ ʪʝʨʤʠʥʘ nanoscience. 

1) ʥʘʥʦʪʝʭʥʦʣʦʛʠʠ 



86 

 

2) ʥʘʥʦʪʝʭʥʦʣʦʛʠʷ 

3) ʬʦʨʩʘʡʪ (ʧʨʝʜʩʢʘʟʘʥʠʝ) 

4) ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʝ ʦʩʥʦʚʳ ʥʘʥʦʪʝʭʥʦʣʦʛʠʡ 

5) ʤʝʪʦʜʠʯʝʩʢʠʝ ʦʩʥʦʚʳ ʥʘʥʦʦʙʨʘʟʦʚʘʥʠʷ 

6) ʵʚʨʠʩʪʠʢʘ 

5. ʂʪʦ ʠʟ ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʥʠʞʝ ʘʢʘʜʝʤʠʢʦʚ ʅɽ ʫʯʘʩʪʚʦʚʘʣ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ 

ʨʦʩʩʠʡʩʢʦʡ "ʥʘʥʦʥʘʫʢʠ" ʠ ʥʝ ʠʤʝʣ ʥʘʫʯʥʦʡ ʰʢʦʣʳ, ʩʦʟʜʘʚʘʰʝʡ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʝ 

ʦʩʥʦʚʳ ʥʘʥʦʪʝʭʥʦʣʦʛʠʡ. 

1) ɸʢʘʜʝʤʠʢ ɺ.ɸ.ʂʘʨʛʠʥ 

2) ɸʢʘʜʝʤʠʢ ʇ.ɸ.ʈʝʙʠʥʜʝʨ 

3) ɸʢʘʜʝʤʠʢ ɹ.ɺ.ɼʝʨʷʛʠʥ 

4) ɸʢʘʜʝʤʠʢ ʀ.ɺ.ʊʘʥʘʥʘʝʚ 

5) ɸʢʘʜʝʤʠʢ ɾ.ʀ.ɸʣʬʝʨʦʚ 

6) ɸʢʘʜʝʤʠʢ ʖ.ɼ.ʊʨʝʪʴʷʢʦʚ 

7) ɸʢʘʜʝʤʠʢ ʉ.ʄ.ɸʣʜʦʰʠʥ 

8) ɸʢʘʜʝʤʠʢ ʄ.ɺ.ɸʣʬʠʤʦʚ 

9) ɸʢʘʜʝʤʠʢ ɺ.ʀ.ɸʨʥʦʣʴʜ 

10) ɸʢʘʜʝʤʠʢ ɺ.ʄ.ʀʝʚʣʝʚ 
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ʊʝʩʪ ʧʦ ʢʫʨʩʫ "ʈʘʙʦʪʘ ʥʘ ʩʦʚʨʝʤʝʥʥʦʤ ʘʥʘʣʠʪʠʯʝʩʢʦʤ ʠ ʩʠʥʪʝʪʠʯʝʩʢʦʤ 

ʦʙʦʨʫʜʦʚʘʥʠʠ" (ʧʨʠʝʤ ʨʝʰʝʥʠʡ ʧʦ ʢʦʥʢʫʨʩʫ "ʇʨʦʟʦʥʜʠʨʫʝʤ ʥʘʥʦʤʠʨ" ʢʦʤʧʘʥʠʠ 

ʅʊ ʄɼʊ) (2010) 

1. ɸʥʘʣʦʛʠʷ ʩ ʢʘʢʠʤ ʠʟ ʵʣʝʤʝʥʪʦʚ ʉɿʄ ʥʘʠʙʦʣʝʝ ʫʤʝʩʪʥʘ ʜʣʷ ʵʪʦʡ ʢʘʨʪʠʥʢʠ? 

1) PZT ï ʪʨʫʙʢʘ 

2) ʩʚʝʪʦʜʠʦʜ 

3) ʢʘʥʪʠʣʝʚʝʨ 

4) ʠʩʪʦʯʥʠʢ ʣʘʟʝʨʥʦʛʦ ʠʟʣʫʯʝʥʠʷ 

5) ʧʴʝʟʦʜʚʠʛʘʪʝʣʴ 

2. ʂʘʢʘʷ ʠʟ ʦʩʦʙʝʥʥʦʩʪʝʡ ʢʨʝʤʥʠʷ ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʘʪʴ ʪʦʥʢʠʝ ʠʛʣʳ ʉɿʄ? 

 

1) ʤʘʣʦʝ ʩʦʜʝʨʞʘʥʠʝ ʧʦʙʦʯʥʳʭ ʠʟʦʪʦʧʦʚ 

2) ʧʦʣʫʧʨʦʚʦʜʥʠʢʦʚʳʝ ʩʚʦʡʩʪʚʘ 

3) ʥʘʣʠʯʠʝ ʚʠʮʠʥʘʣʝʡ ʥʘ ʘʪʦʤʥʦ-ʛʣʘʜʢʠʭ ʛʨʘʥʷʭ 

4) ʚʦʟʤʦʞʥʦʩʪʴ ʘʥʠʟʦʪʨʦʧʥʦʛʦ ʪʨʘʚʣʝʥʠʷ 

5) ʚʳʩʦʢʘʷ ʪʚʝʨʜʦʩʪʴ ʧʦ ʰʢʘʣʝ ʄʦʦʩʘ 

6) ʧʨʦʷʚʣʝʥʠʝ ʩʪʝʧʝʥʠ ʦʢʠʩʣʝʥʠʷ +4 

3. ɿʜʝʩʴ ʧʨʝʜʩʪʘʚʣʝʥʦ ʠʟʦʙʨʘʞʝʥʠʝ ʜʦʤʝʥʦʚ, ʩʫʱʝʩʪʚʫʶʱʠʭ ʚ ʫʟʢʦʤ 

ʧʨʠʧʦʚʝʨʭʥʦʩʪʥʦʤ ʩʣʦʝ ʧʣʝʥʢʠ ʞʝʣʝʟʦ-ʠʪʪʨʠʝʚʦʛʦ ʛʨʘʥʘʪʘ. ɼʘʥʥʦʝ ʠʟʦʙʨʘʞʝʥʠʝ 

ʧʦʢʘʟʳʚʘʝʪ ʚʦʟʤʦʞʥʦʩʪʠ ʉɿʄ ʨʝʛʠʩʪʨʠʨʦʚʘʪʴ ʧʨʠʧʦʚʝʨʭʥʦʩʪʥʳʝ ʜʦʤʝʥʳ, 

ʥʝʜʦʩʪʫʧʥʳʝ ʜʣʷ ʦʧʪʠʯʝʩʢʦʡ ʤʠʢʨʦʩʢʦʧʠʠ. ʉʢʘʥ ʧʦʣʫʯʝʥ ʩ ʧʦʤʦʱʴʶ ɸʉʄ "ʉʤʝʥʘ 

ɸ" ʧʨʦʠʟʚʦʜʩʪʚʘ ʬʠʨʤʳ "ʅʊ-ʄɼʊ". ʂʘʢʦʡ ʠʟ ʪʠʧʦʚ ʟʦʥʜʦʚ ʩʣʝʜʦʚʘʣʦ ʙʳ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʪʘʢʠʭ ʨʝʟʫʣʴʪʘʪʦʚ? 
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1) ʟʦʥʜ ʩ ʤʘʛʥʠʪʥʳʤ ʧʦʢʨʳʪʠʝʤ 

2) ʧʨʦʚʦʜʷʱʠʡ ʟʦʥʜ 

3) ʘʣʤʘʟʥʳʡ ʟʦʥʜ 

4) ʙʠʦʟʦʥʜ 

5) ʙʣʠʞʥʝʧʦʣʴʥʫʶ ʦʧʪʠʯʝʩʢʫʶ ʤʠʢʨʦʩʢʦʧʠʶ 

6) ʩʪʘʥʜʘʨʪʥʳʡ ʢʨʝʤʥʠʝʚʳʡ ʟʦʥʜ 

4. ɼʣʷ ʧʨʠʤʝʥʝʥʠʷ ʚ ʫʩʪʨʦʡʩʪʚʝ ʧʦʟʠʮʠʦʥʠʨʦʚʘʥʠʷ ʉɿʄ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʩʣʝʜʫʶʱʠʡ ʤʘʪʝʨʠʘʣ: 

1) ʫʛʣʝʨʦʜʥʳʝ ʥʘʥʦʪʨʫʙʢʠ 

2) ʪʠʪʘʥʘʪ - ʮʠʨʢʦʥʘʪ ʩʚʠʥʮʘ 

3) ʘʣʶʤʦʬʦʩʬʘʪ 

4) ʪʨʠʜʠʤʠʪ 

5) ʮʝʦʣʠʪ 

6) ʢʠʩʣʳʡ ʬʦʩʬʘʪ ʘʤʤʦʥʠʷ 

7) ʢʨʝʤʥʠʡ 

8) ʛʨʘʬʝʥ 

9) ʦʧʪʠʯʝʩʢʦʝ ʚʦʣʦʢʥʦ 

5. ʇʦʢʘʟʘʥʥʦʝ ʟʜʝʩʴ (ʧʩʝʚʜʦ)ʘʪʦʤʥʦʝ ʨʘʟʨʝʰʝʥʠʝ ʥʘ ʛʨʘʬʠʪʝ ʧʦʣʫʯʝʥʦ ʩ ʧʦʤʦʱʴʶ 

ʉʊʄ. ʂʘʢʦʡ ʵʬʬʝʢʪ ʣʝʞʠʪ ʚ ʦʩʥʦʚʝ ʜʘʥʥʦʛʦ ʤʝʪʦʜʘ? 
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1) ʵʬʬʝʢʪ ʂʘʟʠʤʠʨʘ 

2) ʵʬʬʝʢʪ ɼʞʦʟʝʬʩʦʥʘ 

3) ʪʫʥʥʝʣʠʨʦʚʘʥʠʝ 

4) ʚʘʥ-ʜʝʨ-ʚʘʘʣʴʩʦʚʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ 

5) ʦʧʪʠʯʝʩʢʘʷ ʨʝʬʨʘʢʮʠʷ 

6) ʜʠʬʨʘʢʮʠʷ ʵʣʝʢʪʨʦʥʦʚ 

7) ʤʝʭʘʥʠʯʝʩʢʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ 
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ʊʝʩʪ "ʃʝʢʮʠʠ ʠ ʚʠʜʝʦʤʘʪʝʨʠʘʣʳ ʅʘʫʯʥʦ-ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʎʝʥʪʨʘ ʄɻʋ ʧʦ 

ʥʘʥʦʪʝʭʥʦʣʦʛʠʤ" ʠ ʧʨʠʝʤ ʨʝʰʝʥʠʡ ʧʦ ʢʦʥʢʫʨʩʫ "ɼʝʜʘʣ ʠ ʀʢʘʨ" ʛʨʫʧʧʳ ʆʅʕʂʉʀʄ 

(2010) 

1. ʂʘʢʦʡ ʠʟ ʬʘʥʪʘʩʪʠʯʝʩʢʠʭ ʬʠʣʴʤʦʚ, ʚ ʢʦʪʦʨʳʭ ʷʢʦʙʳ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ 

ʥʘʥʦʪʝʭʥʦʣʦʛʠʠ ʜʣʷ ʩʦʟʜʘʥʠʷ ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʯʫʜʝʩ, ʥʘʠʙʦʣʴʰʝʝ 

ʢʦʣʠʯʝʩʪʚʦ ʨʘʟ ʦʙʩʫʞʜʘʣʩʷ ʚ ʙʣʦʛʝ ʛʨʫʧʧʳ ʆʅʕʂʉʀʄ (http://onexim-

group.livejournal.com/)? 

1) ʏʝʨʥʘʷ ʤʦʣʥʠʷ 

2) ʗ, ʨʦʙʦʪ 

3) ɹʨʦʩʦʢ ʢʦʙʨʳ 

4) ɻʝʡʤʝʨ 

5) ɻʝʥʥʦʝ ʧʦʢʦʣʝʥʠʝ 

6) ɸʚʘʪʘʨ 

7) ʉʤʝʰʘʨʠʢʠ 

2. ʂʘʢʦʡ ʠʟ ʵʣʝʤʝʥʪʦʚ ʚʦʜʦʨʦʜʥʦʛʦ ʪʦʧʣʠʚʥʦʛʦ ʵʣʝʤʝʥʪʘ (ʘʣʴʪʝʨʥʘʪʠʚʥʳʡ ʠʩʪʦʯʥʠʢ 

ʵʥʝʨʛʠʠ) ʩʦʜʝʨʞʠʪ ʤʝʪʘʣʣʠʯʝʩʢʠʝ ʥʘʥʦʤʘʪʝʨʠʘʣʳ? 

1) ʩʣʦʡ ʵʣʝʢʪʨʦʢʘʪʘʣʠʟʘʪʦʨʘ 

2) ʩʦʝʜʠʥʷʶʱʠʝ ʤʝʪʘʣʣʠʯʝʩʢʠʝ ʧʨʦʚʦʜʘ 

3) ʧʦʣʠʤʝʨʥʘʷ ʤʝʤʙʨʘʥʘ 

4) ʫʧʨʦʯʥʝʥʥʳʡ ʢʦʨʧʫʩ 

5) ʵʣʝʢʪʨʦʣʠʪ 

3. ʏʝʤ ʪʘʢ ʫʥʠʢʘʣʴʥʳ ʥʘʥʦʯʘʩʪʠʮʳ ʟʦʣʦʪʘ, ʥʘʭʦʜʷʱʠʝ ʚʩʝ ʙʦʣʴʰʝ ʠ ʙʦʣʴʰʝ 

ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʧʨʠʤʝʥʝʥʠʡ? 

1) d-d ʚʟʘʠʤʦʜʝʡʩʪʚʠʝʤ ʚʘʣʝʥʪʥʳʭ ʵʣʝʢʪʨʦʥʦʚ 

2) ʮʚʝʪʦʤ 

3) ʮʝʥʦʡ 

4) ʙʠʦʩʦʚʤʝʩʪʠʤʦʩʪʴʶ ʠ ʧʣʘʟʤʦʥʥʳʤ ʨʝʟʦʥʘʥʩʦʤ 

5) ʣʝʛʢʦʩʪʴʶ ʧʦʚʝʨʭʥʦʩʪʥʦʡ ʤʦʜʠʬʠʢʘʮʠʠ 

6) ʚʦʟʤʦʞʥʦʩʪʴʶ ʧʦʣʫʯʝʥʠʷ ʯʘʩʪʠʮ ʘʥʠʟʦʪʨʦʧʥʦʡ ʬʦʨʤʳ 

4. ʂʚʘʥʪʦʚʳʝ ʪʦʯʢʠ ʚ ʧʨʦʪʦʪʠʧʘʭ ʧʝʨʩʧʝʢʪʠʚʥʳʭ (ʛʠʙʢʠʭ, ʧʣʘʩʪʠʢʦʚʳʭ) ʩʦʣʥʝʯʥʳʭ 

ʙʘʪʘʨʝʡ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʢʘʯʝʩʪʚʝ... 

1) ʤʘʨʢʠʨʦʚʢʠ ʧʨʦʪʠʚ ʧʦʜʜʝʣʦʢ ʬʠʨʤʝʥʥʳʭ ʦʙʨʘʟʮʦʚ 

2) ʬʦʪʦʩʝʥʩʠʙʠʣʠʟʘʪʦʨʦʚ 

3) ʧʨʦʚʦʜʷʱʝʛʦ ʘʥʦʜʘ 
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4) ʬʦʪʦʟʘʱʠʪʥʦʛʦ ʩʣʦʷ ʧʨʦʪʠʚ ʬʦʪʦʭʠʤʠʯʝʩʢʦʡ ʜʝʛʨʘʜʘʮʠʠ ʨʘʙʦʯʝʛʦ ʩʣʦʷ 

ʧʦʣʫʧʨʦʚʦʜʥʠʢʘ 

5) ʧʝʨʝʥʦʩʯʠʢʦʚ ʵʣʝʢʪʨʦʥʦʚ 

6) ʬʦʪʦʬʠʣʴʪʨʦʚ 

5. ʇʦʧʫʣʷʨʥʳʝ ʩʝʡʯʘʩ ʙʝʣʳʝ ʩʚʝʪʦʜʠʦʜʳ (ʥʘʧʨʠʤʝʨ, ʢʘʢ ʠʟʦʙʨʘʞʝʥʥʳʡ ʥʘ ʨʠʩʫʥʢʝ 

ʆʧʪʦʛʘʥ), ʚ ʩʚʦʝʡ ʦʩʥʦʚʝ ʠʤʝʶʪ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʷʚʣʝʥʠʷ... 

1) ʬʦʪʦʵʬʬʝʢʪʘ ʜʣʷ ʩʚʝʨʭʧʨʦʚʦʜʥʠʢʦʚ 

2) ʵʬʬʝʢʪʘ ʂʦʥʜʦ 

3) ʬʦʪʦʣʶʤʠʥʝʩʮʝʥʮʠʠ 

4) ʵʬʬʝʢʪʘ ɼʞʦʫʣʷ ï ʃʝʥʮʘ 

5) ʠʥʚʝʨʩʥʦʡ ʟʘʩʝʣʝʥʥʦʩʪʠ ʫʨʦʚʥʝʡ 

6) ʵʬʬʝʢʪʘ ʃʦʨʝʥʮʘ 

7) ʵʬʬʝʢʪʘ ʍʦʣʣʘ 
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ʊʝʩʪ "ʀʟʙʨʘʥʥʳʝ ʛʣʘʚʳ ʥʘʥʦʭʠʤʠʠ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʥʘʥʦʤʘʪʝʨʠʘʣʳ" ʠ ʧʨʠʝʤ 

ʨʝʰʝʥʠʡ ʧʦ ʢʦʥʢʫʨʩʫ "ɸʢʘʜʝʤʠʯʝʩʢʠʡ ʧʦʜʭʦʜ" ʈɸʅ (2010) 

1. ʂʘʢʠʝ ʪʠʧʳ ʭʠʤʠʯʝʩʢʦʡ ʩʚʷʟʠ ʭʘʨʘʢʪʝʨʥʳ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ ʚ 

ʜʠʘʧʘʟʦʥʝ 10-100 ʥʤ? 

1) ʢʦʚʘʣʝʥʪʥʳʝ ʩʚʷʟʠ 

2) ʜʦʥʦʨʥʦ - ʘʢʮʝʧʪʦʨʥʳʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ 

3) ʚʘʥ-ʜʝʨ-ʚʘʘʣʴʩʦʚʳ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʠ ʚʦʜʦʨʦʜʥʘʷ ʩʚʷʟʴ 

4) "ʠʦʥʥʘʷ" ʩʚʷʟʴ 

5) "ʤʝʪʘʣʣʠʯʝʩʢʘʷ" ʩʚʷʟʴ 

2. ʏʪʦ ʧʨʝʜʦʧʨʝʜʝʣʷʝʪ ʪʦ, ʯʪʦ ʢʨʠʩʪʘʣʣ ʧʦʣʫʧʨʦʚʦʜʥʠʢʘ ʩʪʘʥʦʚʠʪʩʷ "ʢʚʘʥʪʦʚʦʡ 

ʪʦʯʢʦʡ" (ʢʨʠʪʝʨʠʡ)? 

1) ʫʤʝʥʴʰʝʥʠʝ ʨʘʟʤʝʨʘ ʜʦ 100 ʥʤ (ʧʦ ʢʣʘʩʩʠʠʢʘʮʠʠ IUPAC) 

2) ʧʦʜʙʦʨ ʩʦʩʪʘʚʘ ( ʭʘʣʴʢʦʛʝʥʠʜʳ ʢʘʜʤʠʷ) 

3) ʩʦʦʪʥʦʰʝʥʠʝ ʙʦʨʦʚʩʢʦʛʦ ʨʘʜʠʫʩʘ ʵʢʩʠʪʦʥʘ ʠ ʨʘʟʤʝʨʘ ʯʘʩʪʠʮʳ 

4) ʥʘʣʠʯʠʝ ʟʘʧʨʝʱʝʥʥʦʡ ʟʦʥʳ 

5) ʥʘʣʠʯʠʝ ʣʝʛʠʨʫʶʱʠʭ ʧʨʠʤʝʩʝʡ ï ʣʦʚʫʰʝʢ 

6) ʧʦʚʝʨʭʥʦʩʪʥʘʷ ʩʪʘʙʠʣʠʟʘʮʠʷ ʧʦʚʝʨʭʥʦʩʪʥʦ - ʘʢʪʠʚʥʳʤʠ ʚʝʱʝʩʪʚʘʤʠ 

7) ʥʘʣʠʯʠʝ n-p ʧʝʨʝʭʦʜʘ 

3. ʂʘʢʦʡ ʠʟ ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʥʠʞʝ ʤʘʪʝʨʠʘʣʦʚ ʤʦʞʝʪ ʩʯʠʪʘʪʴʩʷ ʥʘʥʦʤʘʪʝʨʠʘʣʦʤ 

(ʚʳʙʝʨʠʪʝ ʝʜʠʥʩʪʚʝʥʥʳʡ ʦʪʚʝʪ)? 

1) ʙʝʪʦʥ 

2) ʨʝʟʠʥʘ 

3) ʩʪʘʣʴ 

4) ʩʪʝʢʣʦ 

5) ʩʪʝʢʣʦʢʝʨʘʤʠʢʘ 

6) ʤʨʘʤʦʨ 

7) ʙʘʟʘʣʴʪ 

4. ɺʳʩʦʢʦʪʝʤʧʝʨʘʪʫʨʥʘʷ ʩʚʝʨʭʧʨʦʚʦʜʷʱʘʷ ʢʝʨʘʤʠʢʘ ʦʙʣʘʜʘʝʪ ʦʙʳʯʥʦ 

ʢʨʫʧʥʦʟʝʨʥʠʩʪʦʡ ʩʪʨʫʢʪʫʨʦʡ. ʂʨʦʤʝ ʪʦʛʦ, ʪʘʢʠʝ ʩʣʦʞʥʳʝ ʢʫʧʨʘʪʳ ʷʚʣʷʶʪʩʷ 

ʩʚʝʨʭʧʨʦʚʦʜʥʠʢʘʤʠ 2 ʨʦʜʘ ʠ ʪʨʝʙʫʶʪ ʥʘʣʠʯʠʷ ʮʝʥʪʨʦʚ ʧʠʥʥʠʥʛʘ - 

ʫʣʴʪʨʘʜʠʩʧʝʨʩʥʳʭ ʚʢʣʶʯʝʥʠʡ ʠ ʥʘʥʦʬʣʫʢʪʫʘʮʠʡ ʩʦʩʪʘʚʘ (ʜʨʫʛʠʭ ʜʝʬʝʢʪʦʚ), 

ʧʦʚʳʰʘʶʱʠʭ ʧʣʦʪʥʦʩʪʴ ʢʨʠʪʠʯʝʩʢʦʛʦ ʪʦʢʘ. ʇʦʯʝʤʫ ʵʪʦʪ ʤʘʪʝʨʠʘʣ ʤʦʞʥʦ ʦʪʥʦʩʠʪʴ 

ʢ ʥʘʥʦʤʘʪʝʨʠʘʣʘʤ? 

1) ʥʘʥʦʬʣʫʢʪʫʘʮʠʠ ʩʦʩʪʘʚʘ ʦʙʣʘʜʘʶʪ "ʥʘʥʦʨʘʟʤʝʨʦʤ" 
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2) ʥʘʥʦʬʣʫʢʪʫʘʮʠʠ ʩʦʩʪʘʚʘ ʦʙʣʘʜʘʶʪ "ʥʘʥʦʨʘʟʤʝʨʦʤ" ʠ ʧʨʝʜʦʧʨʝʜʝʣʷʶʪ 

ʦʩʥʦʚʥʳʝ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʩʚʦʡʩʪʚʘ 

3) ʮʝʥʪʨʳ ʧʠʥʥʠʥʛʘ ʦʪʣʠʯʘʶʪʩʷ ʧʦ ʩʦʩʪʘʚʫ ʦʪ ʦʩʥʦʚʥʦʡ ʬʘʟʳ 

4) ʚ ʢʨʫʧʥʦʢʨʠʩʪʘʣʣʠʯʝʩʢʦʡ ʢʝʨʘʤʠʢʝ ʛʨʘʥʠʮʳ ʟʝʨʝʥ ʠʤʝʶʪ ʪʦʣʱʠʥʫ 

ʥʝʩʢʦʣʴʢʦ ʥʘʥʦʤʝʪʨʦʚ 

5) ʚ ʢʨʫʧʥʦʢʨʠʩʪʘʣʣʠʯʝʩʢʦʡ ʢʝʨʘʤʠʢʝ ʤʥʦʛʦ ʜʠʩʣʦʢʘʮʠʡ 

6) ɺʊʉʇ ʢʝʨʘʤʠʢʫ ʥʠʢʘʢ ʥʝʣʴʟʷ ʦʪʥʝʩʪʠ ʢ ʥʘʥʦʤʘʪʝʨʠʘʣʘʤ, ʧʦʪʦʤʫ ʯʪʦ ʦʥʘ ʥʝ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʦʨʦʰʦʢ 

5. ɸʢʘʜʝʤʠʢ ʀ.ɺ.ʊʘʥʘʥʘʝʚ ʚʚʝʣ ʧʦʥʷʪʠʝ, ʢʦʪʦʨʦʝ ʩʳʛʨʘʣʦ ʙʦʣʴʰʫʶ ʨʦʣʴ ʚ 

ʩʪʘʥʦʚʣʝʥʠʠ ʥʘʥʦʪʝʭʥʦʣʦʛʠʡ ʚ ʥʘʱʝʡ ʩʪʨʘʥʝ. ʏʪʦ ʵʪʦ ʙʳʣʦ ʟʘ ʧʦʥʷʪʠʝ (ʷʚʣʝʥʠʝ)? 

1) ʢʚʘʥʪʦʚʘʷ ʪʦʯʢʘ 

2) ʪʫʥʥʝʣʠʨʦʚʘʥʠʝ 

3) ʢʦʦʨʜʠʥʘʪʘ ʜʠʩʧʝʨʩʥʦʩʪʠ 

4) ʨʘʩʢʣʠʥʠʚʘʥʠʝ ʪʨʝʱʠʥ ʚ ʪʚʝʨʜʳʭ ʪʝʣʘʭ ʚ ʧʨʠʩʫʪʩʪʚʠʠ ʞʠʜʢʦʩʪʠ 

5) ʬʦʨʤʠʨʦʚʘʥʠʝ ʩʘʤʦʩʦʙʠʨʘʶʱʠʭʩʷ ʩʣʦʝʚ 

6) ʩʫʧʝʨʧʘʨʘʤʘʛʥʝʪʠʟʤ 

7) ʭʠʨʘʣʴʥʦʩʪʴ ʫʛʣʝʨʦʜʥʳʭ ʥʘʥʦʪʨʫʙʦʢ 
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ʊʝʩʪ "ɺʠʜʝʦʣʝʢʮʠʠ ʧʦ ʠʥʥʦʚʘʮʠʦʥʥʳʤ ʧʦʜʭʦʜʘʤ ʚ ʤʘʪʝʨʠʘʣʦʚʝʜʝʥʠʠ" ʠ ʧʨʠʝʤ 

ʨʝʰʝʥʠʡ ʧʦ ʢʦʥʢʫʨʩʫ ʉʦʚʝʪʘ ʌʝʜʝʨʘʮʠʠ "ʅʘʥʦʪʝʭʥʦʣʦʛʠʠ - ʤʘʣʦʡ ʈʦʜʠʥʝ" (2010) 

1. ʇʦʥʷʪʠʝ "ʠʥʥʦʚʘʮʠʠ" ʥʝ ʠʤʝʝʪ ʦʙʱʝʧʨʠʥʷʪʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʯʪʦ, 

ʥʘʧʨʠʤʝʨ, ʵʪʦ ʤʦʞʝʪ ʙʳʪʴ? 

1) ʧʝʨʝʢʫʧʢʘ ʯʫʞʠʭ ʧʘʪʝʥʪʦʚ, ʯʪʦʙʳ ʩʦʭʨʘʥʠʪʴ ʩʪʘʨʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ 

2) ʧʦʣʫʯʝʥʠʝ 200% ʢʦʤʤʝʨʯʝʩʢʦʡ ʚʳʛʦʜʳ ʣʶʙʦʡ ʮʝʥʦʡ 

3) ʚʥʝʜʨʝʥʠʝ ʥʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʧʨʠʥʮʠʧʦʚ 

4) ʩʧʠʩʘʥʠʝ ʩʪʘʨʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ 

5) ʦʙʫʯʝʥʠʝ ʤʦʣʦʜʝʞʠ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʤ ʥʘʫʢʘʤ 

2. ʏʪʦ ʠʟ ʧʝʨʝʯʠʩʣʝʥʥʦʛʦ ʥʠʞʝ ʅɽ ʦʪʥʦʩʠʪʩʷ ʢ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʩʦʙʩʪʚʝʥʥʦʩʪʠ? 

1) ʧʘʪʝʥʪ 

2) ʣʠʮʝʥʟʠʷ 

3) ʥʘʫʯʥʘʷ ʩʪʘʪʴʷ 

4) ʧʨʦʛʨʘʤʤʥʳʡ ʧʨʦʜʫʢʪ 

5) ʩʪʠʭʦʪʚʦʨʝʥʠʝ 

6) ʥʘʫʯʥʦ - ʧʦʧʫʣʷʨʥʳʡ ʬʠʣʴʤ 

3. ʂ ʚʳʩʦʢʠʤ ʪʝʭʥʦʣʦʛʠʷʤ ʅɽ ʦʪʥʦʩʷʪʩʷ 

1) ʥʘʥʦʪʝʭʥʦʣʦʛʠʠ 

2) ʘʣʭʠʤʠ ̫

3) ʙʠʦʪʝʭʥʦʣʦʛʠʠ 

4) ʘʣʴʪʝʨʥʘʪʠʚʥʘʷ ʵʥʝʨʛʝʪʠʢʘ 

5) ʥʘʥʦʵʣʝʢʪʨʦʥʠʢʘ 

4. ʂʘʢʘʷ ʠʟ ʦʙʣʘʩʪʝʡ ʯʝʣʦʚʝʯʝʩʢʠʭ ʟʥʘʥʠʡ ʚ ʥʘʠʤʝʥʴʰʝʡ ʩʪʝʧʝʥʠ ʚʣʠʷʝʪ ʥʘ ʨʘʟʚʠʪʠʝ 

ʥʘʥʦʪʝʭʥʦʣʦʛʠʡ? 

1) ʭʠʤʠʷ 

2) ʬʠʟʠʢʘ 

3) ʤʘʪʝʤʘʪʠʢʘ 

4) ʙʠʦʣʦʛʠʷ 

5) ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ 

6) ʧʝʪʨʦʣʦʛʠʷ 

7) ʤʠʬʦʣʦʛʠʷ 

8) ʪʨʠʙʦʣʦʛʠʷ 

9) ʤʝʭʘʥʠʢʘ 

5. ʅʘʟʦʚʠʪʝ ʣʫʯʰʠʡ ʠʥʥʦʚʘʮʠʦʥʥʳʡ ʧʨʦʜʫʢʪ 20 ʚʝʢʘ, ʩʚʷʟʘʥʥʳʡ ʩ ʥʘʥʦʪʝʭʥʦʣʦʛʠʷʤʠ. 

1) ʣʘʟʝʨʥʘʷ ʫʢʘʟʢʘ 
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2) ʧʘʨʦʚʘʷ ʤʘʰʠʥʘ 

3) ʬʠʣʦʩʦʬʩʢʠʡ ʢʘʤʝʥʴ 

4) ʢʘʩʩʠʝʚ ʧʫʨʧʫʨ 

5) ʩʧʣʘʚʳ ʩ ʧʘʤʷʪʴʶ ʬʦʨʤʳ 

6) ʜʘʤʘʩʩʢʘʷ ʩʪʘʣʴ 

7) ʣʠʩʪʴʷ ʣʦʪʦʩʘ 
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ʊʝʩʪ "ɹʦʛʘʪʩʪʚʦ ʥʘʥʦʤʠʨʘ" ʠ ʧʨʠʝʤ ʨʝʰʝʥʠʡ ʧʦ ʢʦʥʢʫʨʩʫ "ʅʘʥʦʯʢʠ" (2010) 

1. ʅʘʡʜʠʪʝ ʵʪʦ ʠʟʦʙʨʘʞʝʥʠʝ ʚ ʛʘʣʝʨʝʝ ʩʘʡʪʘ "ʅʘʥʦʤʝʪʨ" ʠ ʩʢʘʞʠʪʝ, ʯʪʦ ʵʪʦ ʪʘʢʦʝ? 

 

1) ʩʝʨʝʙʨʦ ʠ ʨʞʘʚʯʠʥʘ 

2) ʟʘʩʫʱʝʥʥʳʡ ʛʝʨʙʘʨʠʡ ʨʦʟʳ 

3) ʛʝʨʙʘʣʘʡʬ ʧʦʜ ʤʠʢʨʦʩʢʦʧʦʤ 

4) ʤʦʨʩʢʘʷ ʚʦʜʦʨʦʩʣʴ 

5) ʵʪʦʛʦ ʦʙʲʝʢʪʘ ʠ ʝʛʦ ʩʦʩʪʘʚʥʳʭ ʯʘʩʪʝʡ ʥʝ ʩʫʱʝʩʪʚʫʝʪ ʚ ʧʨʠʨʦʜʝ 

6) ʠʥʦʧʣʘʥʝʪʷʥʠʥ 

2. ʅʘʡʜʠʪʝ ʵʪʦ ʠʟʦʙʨʘʞʝʥʠʝ ʚ ʛʘʣʝʨʝʝ ʩʘʡʪʘ "ʅʘʥʦʤʝʪʨ" ʠ ʩʢʘʞʠʪʝ, ʯʪʦ ʵʪʦ ʪʘʢʦʝ ʥʘ 

ʩʘʤʦʤ ʜʝʣʝ? 

 

1) ʧʣʝʩʝʥʴ ʥʘ ʭʣʝʙʝ 

2) ʤʦʭ ʥʘ ʢʘʤʥʝ 
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3) ʣʠʰʘʡʥʠʢ ʥʘ ʜʝʨʝʚʝ 

4) ʪʨʘʚʢʘ 

5) ʩʣʦʡ ʫʛʣʝʨʦʜʥʳʭ ʥʘʥʦʪʨʫʙʦʢ 

6) ʘʣʤʘʟʥʘʷ ʧʣʝʥʢʘ ʥʘ ʩʠʣʠʮʠʜʝ ʢʨʝʤʥʠʷ 

7) ʢʦʣʦʥʯʘʪʘʷ ʩʪʨʫʢʪʫʨʘ ʙʘʨʴʝʨʥʦʛʦ ʩʣʦʷ ʜʠʦʢʩʠʜʘ ʮʠʨʢʦʥʠʷ 

3. ʅʘʡʜʠʪʝ ʵʪʦ ʠʟʦʙʨʘʞʝʥʠʝ ʚ ʛʘʣʝʨʝʝ ʩʘʡʪʘ "ʅʘʥʦʤʝʪʨ" ʠ ʩʢʘʞʠʪʝ, ʯʪʦ ʵʪʦ ʪʘʢʦʝ ʥʘ 

ʩʘʤʦʤ ʜʝʣʝ? 

 

1) ʩʢʝʣʝʪʳ ʠʥʬʫʟʦʨʠʠ ï ʪʫʬʝʣʴʢʠ 

2) ʟʫʙʥʘʷ ʧʘʩʪʘ ʧʦʜ ʤʠʢʨʦʩʢʦʧʦʤ 

3) ʧʳʣʴ 

4) ʦʙʳʯʥʳʡ ʧʝʩʦʢ 

5) ʥʘʥʦʨʘʟʤʝʨʥʳʝ ʢʚʘʥʪʦʚʳʝ ʪʦʯʢʠ ʚ ʫʣʴʪʨʘʬʠʦʣʝʪʝ 

6) ʩʫʧʝʨʧʘʨʘʤʘʛʥʠʪʥʳʝ ʯʘʩʪʠʮʳ 

4. ʂ ʢʘʢʦʤʫ ʢʣʘʩʩʫ ʦʙʲʝʢʪʦʚ ʥʘʥʦʤʠʨʘ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʯʘʩʪʠʮʳ, ʠʟʦʙʨʘʞʝʥʥʳʝ ʥʘ 

ʬʦʪʦʛʨʘʬʠʠ? 
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1) ʥʠʪʝʚʠʜʥʳʝ ʢʨʠʩʪʘʣʣʳ 

2) ʥʘʥʦʪʫʙʫʣʝʥʳ 

3) ʢʚʘʥʪʦʚʳʝ ʪʦʯʢʠ 

4) ʬʝʨʨʦʤʘʛʥʠʪʥʳʝ ʥʘʥʦʧʨʦʚʦʣʦʢʠ 

5) ʤʠʢʨʦʧʦʨʠʩʪʘʷ ʧʣʝʥʢʘ 

6) ʢʘʧʠʣʣʷʨʥʳʡ ʘʥʩʘʤʙʣʴ 

7) ʚʠʩʢʝʨʳ 

5. ʅʘ ʬʦʪʦʛʨʘʬʠʠ ʠʟʦʙʨʘʞʝʥʳ ʨʘʟʣʠʯʥʳʝ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʬʦʨʤʳ ʜʠʦʢʩʠʜʘ ʪʠʪʘʥʘ - 

ʥʠʪʝʚʠʜʥʳʝ ʢʨʠʩʪʘʣʣʳ, ʤʝʟʦʧʦʨʠʩʪʳʝ ʥʘʥʦʯʘʩʪʠʮʳ, ʘʵʨʦʛʝʣʴ, ʥʘʥʦʪʨʫʙʢʠ. ʉ ʯʝʤ ʚ 

ʥʘʠʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʬʫʥʜʘʤʝʥʪʘʣʴʥʦ ʩʚʷʟʘʥʦ ʪʘʢʦʝ ʤʦʨʬʦʣʦʛʠʯʝʩʢʦʝ 

ʨʘʟʥʦʦʙʨʘʟʠʝ ʦʙʲʝʢʪʦʚ ʥʘʥʦʤʠʨʘ? 

 

1) ʩ ʙʦʣʴʰʠʤ ʚʢʣʘʜʦʤ ʧʦʚʝʨʭʥʦʩʪʠ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʩʚʦʡʩʪʚ ʥʘʥʦʯʘʩʪʠʮ 
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2) ʩ ʢʨʠʩʪʘʣʣʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʦʡ ʜʠʦʢʩʠʜʘ ʪʠʪʘʥʘ 

3) ʩ ʤʘʛʥʠʪʥʳʤ ʧʦʣʝʤ ɿʝʤʣʠ 

4) ʩ ʥʝʚʦʩʧʨʦʠʟʚʦʜʠʤʦʩʪʴʶ ʤʝʪʦʜʦʚ ʩʠʥʪʝʟʘ 

5) ʩ ʚʢʣʶʯʝʥʠʝʤ ʚʦʜʳ ʚ ʩʪʨʫʢʪʫʨʫ ʥʘʥʦʦʙʲʝʢʪʦʚ 

6) ʩ ʢʘʪʘʣʠʟʦʤ 
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ʊʝʩʪ "ɸʟʙʫʢʘ ʥʘʥʦ" ʠ ʧʨʠʝʤ ʨʝʰʝʥʠʡ ʧʦ ʢʦʥʢʫʨʩʫ ʦʩʥʦʚʥʳʭ ʥʘʥʦʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ 

ʪʝʨʤʠʥʦʚ ʈʆʉʅɸʅʆ (2010) 

1. ʈʠʯʘʨʜ ʌʝʡʥʤʘʥ, ʢʘʢ ʩʯʠʪʘʝʪʩʷ, ʦʜʠʥ ʠʟ ʦʩʥʦʚʘʪʝʣʝʡ ʥʘʥʦʪʝʭʥʦʣʦʛʠʡ, 

ʧʨʦʯʠʪʘʚʰʠʡ ʠʟʚʝʩʪʥʫʶ ʣʝʢʮʠʶ "ʊʘʤ, ʚʥʠʟʫ ʤʥʦʛʦ ʤʝʩʪʘ" ʙʳʣ ... 

1) ...ʧʦʣʠʪʠʢʦʤ 

2) ...ʧʠʩʘʪʝʣʝʤ ï ʬʘʥʪʘʩʪʦʤ 

3) ...ʬʠʟʠʢʦʤ 

4) ...ʭʠʤʠʢʦʤ 

5) ...ʙʠʦʣʦʛʦʤ 

6) ...ʩʦʮʠʦʣʦʛʦʤ 

2. ʅʦʙʝʣʝʚʩʢʘʷ ʧʨʝʤʠʷ ʚʳʜʘʶʱʝʤʫʩʷ ʨʦʩʩʠʡʩʢʦʤʫ ʫʯʝʥʦʤʫ ʘʢʘʜʝʤʠʢʫ 

ɾ.ʀ.ɸʣʬʝʨʦʚʫ ʙʳʣʘ ʧʨʠʩʫʞʜʝʥʘ ʟʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʦʙʣʘʩʪʠ... 

1) ...ʢʠʥʝʪʠʢʠ ʠ ʢʘʪʘʣʠʟʘ 

2) ...ʥʘʥʦʤʝʜʠʮʠʥʳ 

3) ...ʛʝʪʝʨʦʩʪʨʫʢʪʫʨ ʧʦʣʫʧʨʦʚʦʜʥʠʢʦʚ 

4) ...ʨʘʢʝʪʦ - ʢʦʩʤʠʯʝʩʢʦʡ ʪʝʭʥʠʢʠ 

5) ...ʭʠʤʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʧʦʩʣʦʡʥʦʛʦ ʦʩʘʞʜʝʥʠʷ ʤʦʥʦʩʣʦʝʚ 

6) ...ʵʢʦʥʦʤʠʢʠ ʠ ʤʘʨʢʝʪʠʥʛʘ 

7) ...ʤʦʨʬʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ ʥʘʥʦʩʪʨʫʢʪʫʨ 

3. ʊʠʧʠʯʥʳʡ ʦʙʲʝʢʪ ʥʘʥʦʤʠʨʘ - ʫʛʣʝʨʦʜʥʘʷ ʥʘʥʦʪʨʫʙʢʘ ʠʤʝʝʪ ʤʝʞʜʫ ʘʪʦʤʘʤʠ 

ʫʛʣʝʨʦʜʘ ʦʧʨʝʜʝʣʝʥʥʳʝ ʭʠʤʠʯʝʩʢʠʝ ʩʚʷʟʠ. ʂʘʢʦʛʦ ʪʠʧʘ ʵʪʠ ʩʚʷʟʠ? 

1) ʚʦʜʦʨʦʜʥʳʝ 

2) ʢʦʚʘʣʝʥʪʥʳʝ 

3) ʩʫʧʨʘʤʦʣʝʢʫʣʷʨʥʳʝ 

4) ʛʠʜʨʦʬʠʣʴʥʦ - ʛʠʜʨʦʬʦʙʥʳʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ 

5) ʠʦʥʥʳʝ 

6) ʚʘʥ-ʜʝʨ-ʚʘʘʣʴʩʦʚʳ 

7) ʜʦʥʦʨʥʦ ï ʘʢʮʝʧʪʦʨʥʳʝ 

4. ʉʘʤʦʡ ʷʨʢʦʡ ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʥʘʥʦʪʝʭʥʦʣʦʛʠʠ (ʠʟ ʥʠʞʝ 

ʧʝʨʝʯʠʩʣʝʥʥʳʭ) ʷʚʣʷʝʪʩʷ 

1) ʦʩʫʱʝʩʪʚʣʝʥʠʝ ʭʠʤʠʯʝʩʢʠʭ ʧʨʝʚʨʘʱʝʥʠʡ ʘʪʦʤʦʚ ʠ ʤʦʣʝʢʫʣ 

2) ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʠʥʮʠʧʘ ʩʘʤʦʩʙʦʨʢʠ ʠ ʩʘʤʦʦʨʛʘʥʠʟʘʮʠʠ ʜʣʷ ʧʦʣʫʯʝʥʠʷ 

ʥʘʥʦʦʙʲʝʢʪʦʚ 

3) ʤʥʦʛʦʪʦʥʥʘʞʥʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ ʥʘʥʦʦʙʲʝʢʪʦʚ 

4) ʧʦʰʪʫʯʥʘʷ ʨʘʙʦʪʘ ʩ ʘʪʦʤʥʳʤʠ ʷʜʨʘʤʠ 
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5) ʧʨʠʤʝʥʝʥʠʝ ʦʧʪʠʯʝʩʢʦʡ ʣʠʪʦʛʨʘʬʠʠ 

6) ʧʨʝʜʩʢʘʟʘʥʠʝ ʩʚʦʡʩʪʚ ʚʝʱʝʩʪʚʘ ʥʘ ʦʩʥʦʚʘʥʠʠ ʟʥʘʥʠʡ ʢʚʘʥʪʦʚʦʛʦ ʩʦʩʪʦʷʥʠʷ 

ʵʣʝʢʪʨʦʥʘ 

7) ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚʳʩʦʢʦʜʠʩʧʝʨʩʥʳʭ ʧʦʨʦʰʢʦʚ 

8) ʚʦʟʤʦʞʥʦʩʪʴ "ʦʙʭʦʜʘ" ʦʩʥʦʚʥʳʭ ʟʘʢʦʥʦʚ ʪʝʨʤʦʜʠʥʘʤʠʢʠ 

9) ʚʦʟʤʦʞʥʦʩʪʴ ʥʘʨʫʰʝʥʠʷ ʢʚʘʥʪʦʚʳʭ ʟʘʧʨʝʪʦʚ 

5. ʆʧʘʩʥʦʩʪʴ ʚʟʙʝʩʠʚʰʠʭʩʷ ʦʨʜ ʥʘʥʦʨʦʙʦʪʦʚ ("ʩʝʨʦʡ ʩʣʠʟʠ") ʩʠʣʴʥʦ ʧʨʝʫʚʝʣʠʯʠʥʘ, 

ʢʘʢ ʠ ʦʧʘʩʥʦʩʪʴ "ʟʝʣʝʥʦʡ ʩʣʠʟʠ", ʢʦʪʦʨʘʷ, ʪʝʤ ʥʝ ʤʝʥʝʝ, ʩʦʩʪʦʠʪ ʠʟ ʦʙʲʝʢʪʦʚ, 

ʨʝʘʣʴʥʦ ʩʫʱʝʩʪʚʫʶʱʠʭ ʚ ʇʨʠʨʦʜʝ. ʀʟ ʯʝʛʦ ʩʦʩʪʦʠʪ "ʟʝʣʝʥʘʷ ʩʣʠʟʴ"? 

1) ʠʟ ʨʘʜʠʦʘʢʪʠʚʥʳʭ ʦʪʭʦʜʦʚ 

2) ʠʟ ʧʳʣʴʮʳ ʪʦʢʩʠʯʥʳʭ ʨʘʩʪʝʥʠʡ 

3) ʠʟ ʚʠʨʫʩʦʚ 

4) ʠʟ ʪʦʢʩʠʯʥʦʛʦ ʪʝʭʥʦʛʝʥʥʦʛʦ ʩʤʦʛʘ 

5) ʠʟ ʨʘʟʣʦʞʠʚʰʠʭʩʷ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʦʩʪʘʥʢʦʚ 

6) ʠʟ ʬʣʫʦʨʝʩʮʝʥʪʥʳʭ ʥʘʥʦʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʟʘʛʨʷʟʥʝʥʠʡ 

7) ʠʟ ʩʧʦʨ ʤʭʘ 
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ʆʪʙʦʨʦʯʥʳʡ ʪʫʨ ʜʣʷ ʥʘʯʠʥʘʶʱʠʭ (2011) 

I . ʉʢʘʥʚʦʨʜ 

 

ʉʢʘʥʚʦʨʜ ï ʵʪʦ ʠʛʨʘ, ʥʦ ʚ ʧʨʝʜʣʘʛʘʝʤʦʤ ʥʘʤʠ ʚʘʨʠʘʥʪʝ ʵʪʦ ʛʦʣʦʚʦʣʦʤʢʘ ʥʘ ʟʥʘʥʠʝ 

ʧʨʦʩʪʝʡʰʠʭ ʚʝʱʝʩʪʚ ʠ ʤʘʪʝʨʠʘʣʦʚ, ʩʚʷʟʘʥʥʳʭ ʩ ʥʘʥʦʪʝʭʥʦʣʦʛʠʷʤʠ (ʘ ʩ ʥʠʤʠ ʩʚʷʟʘʥʦ 

ʦʯʝʥʴ ʤʥʦʛʦʝ). ʂʘʨʪʠʥʢʠ ʚ ʥʝʤ ʦʙʦʟʥʘʯʘʶʪ ʪʝ ʦʙʲʝʢʪʳ, ʥʘʟʚʘʥʠʷ ʢʦʪʦʨʳʭ ʥʫʞʥʦ ʚʧʠʩʘʪʴ 

ʩʪʨʦʛʦ ʚ ʢʣʝʪʦʯʢʠ, ʥʘʯʠʥʘʷ ʩ ʪʦʛʦ ʧʦʣʷ, ʢʦʪʦʨʦʝ ʫʢʘʟʘʥʦ ʩʪʨʝʣʢʦʡ, ʠʜʫʱʝʡ ʦʪ ʢʘʨʪʠʥʢʠ ʢ 

ʢʣʝʪʦʯʢʘʤ. ɺ ʢʘʞʜʦʡ ʢʣʝʪʦʯʢʝ - ʪʦʣʴʢʦ ʦʜʥʘ ʙʫʢʚʘ. ʉʣʦʚʦ ʥʝ ʤʦʞʝʪ "ʚʳʣʝʟʘʪʴ" ʠʟ 

ʢʣʝʪʦʯʝʢ ʠʣʠ ʦʩʪʘʚʣʷʪʴ ʧʫʩʪʳʝ ʢʣʝʪʢʠ. ʂʦʛʜʘ ɺʳ ʟʘʧʦʣʥʠʪʝ ʚʝʩʴ ʩʢʘʥʚʦʨʜ, ʚ ʢʨʘʩʥʳʭ 

ʢʣʝʪʦʯʢʘʭ ʙʫʜʫʪ ʙʫʢʚʳ, ʠʟ ʢʦʪʦʨʳʭ ʚʘʤ ʥʫʞʥʦ ʩʦʩʪʘʚʠʪʴ ʥʦʚʦʝ, ʢʣʶʯʝʚʦʝ ʩʣʦʚʦ. ʕʪʦ 

ʩʣʦʚʦ ʦʙʦʟʥʘʯʘʝʪ ʠʩʢʫʩʩʪʚʝʥʥʫʶ ʤʦʣʝʢʫʣʫ, ʧʦʭʦʞʫʶ ʯʝʤ - ʪʦ ʥʘ ʩʥʝʞʠʥʢʫ, ʧʨʠʤʝʥʝʥʠʝ 

ʢʦʪʦʨʦʡ ʧʣʘʥʠʨʫʝʪʩʷ ʚ ʥʘʥʦʤʝʜʠʮʠʥʝ. 

1. ʋʢʘʞʠʪʝ ʥʠʞʝ ʧʨʘʚʠʣʴʥʳʡ ʚʘʨʠʘʥʪ ʩʫʤʤʳ ʧʦʨʷʜʢʦʚʳʭ ʥʦʤʝʨʦʚ ʙʫʢʚ ʨʫʩʩʢʦʛʦ 

ʘʣʬʘʚʠʪʘ, ʠʟ ʢʦʪʦʨʳʭ ʩʦʩʪʦʠʪ ʢʣʶʯʝʚʦʝ ʩʣʦʚʦ (ʪʘʢ, ʥʘʧʨʠʤʝʨ, ʩʣʦʚʦ "ʤʘʤʘ" - ʵʪʦ 

ʩʫʤʤʘ 14+1+14+1 = 30). (5 ʙʘʣʣʦʚ) 

1) 93 

2) 94 

3) 95 

4) 96 
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5) 97 

6) 98 

7) 99 

8) 100 

9) 106 

10) 107.5 

2. ɼʦʧʦʣʥʠʪʝʣʴʥʳʝ ʙʘʣʣʳ ɺʳ ʤʦʞʝʪʝ ʧʦʣʫʯʠʪʴ, ʝʩʣʠ ʫʢʘʞʝʪʝ ʚ ʬʘʡʣʝ ʨʝʰʝʥʠʷ 

ʩʧʠʩʦʢ ʚʩʝʭ ʩʣʦʚ ʠ ʯʪʦ ʦʥʠ ʦʟʥʘʯʘʶʪ. (15 ʙʘʣʣʦʚ) 

II.  ɼʨʝʚʥʝʝ çʥʘʥʦè 

 

ʊʝʨʤʠʥ çʥʘʥʦʪʝʭʥʦʣʦʛʠʠè ʧʦʣʫʯʠʣ ʰʠʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ, ʦʜʥʘʢʦ ʧʨʠʩʪʘʚʢʘ çʥʘʥʦè, 

ʦʟʥʘʯʘʶʱʘʷ ʦʜʥʫ ʤʠʣʣʠʘʨʜʥʫʶ ʯʘʩʪʴ ʮʝʣʦʛʦ, ʠ ʪʝʨʤʠʥʳ çʥʘʥʦʯʘʩʪʠʮʳè, 

çʥʘʥʦʤʘʪʝʨʠʘʣʳè, çʥʘʥʦʪʝʭʥʦʣʦʛʠʠè ʨʘʩʧʨʦʩʪʨʘʥʠʣʠʩʴ ʚ ʥʘʫʯʥʦʡ ʣʠʪʝʨʘʪʫʨʝ 

ʩʨʘʚʥʠʪʝʣʴʥʦ ʥʝʜʘʚʥʦ. ʅʘʥʦʪʝʭʥʦʣʦʛʠʠ ʚʢʣʶʯʘʶʪ ʩʦʟʜʘʥʠʝ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʤʘʪʝʨʠʘʣʦʚ, 

ʫʩʪʨʦʡʩʪʚ ʠ ʪʝʭʥʠʯʝʩʢʠʭ ʩʠʩʪʝʤ, ʩʚʦʡʩʪʚʘ ʠ ʧʨʘʢʪʠʯʝʩʢʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʢʦʪʦʨʳʭ 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʥʘʥʦʩʪʨʫʢʪʫʨʦʡ, ʪʦ ʝʩʪʴ ʝʝ ʫʧʦʨʷʜʦʯʝʥʥʳʤʠ ʬʨʘʛʤʝʥʪʘʤʠ ʨʘʟʤʝʨʦʤ ʦʪ 1 ʜʦ 

100 ʥʤ (ʥʘʥʦʤʝʪʨ - ʦʜʥʘ ʤʠʣʣʠʘʨʜʥʘʷ ʯʘʩʪʴ ʤʝʪʨʘ). 

ʂʘʢ ʦʢʘʟʘʣʦʩʴ ʚ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʫʯʸʥʳʭ, ʤʥʦʛʠʝ ʠʟ ʜʘʚʥʦ ʠʩʧʦʣʴʟʫʝʤʳʭ ʯʝʣʦʚʝʯʝʩʪʚʦʤ 

ʤʘʪʝʨʠʘʣʦʚ ʷʚʣʷʶʪʩʷ ʠʤʝʥʥʦ çʥʘʥʦʦʙʲʝʢʪʘʤʠè. ʊʦʪ ʬʘʢʪ, ʯʪʦ ʤʝʣʢʠʝ ʯʘʩʪʠʮʳ ʨʘʟʣʠʯʥʳʭ 

ʚʝʱʝʩʪʚ ʦʙʣʘʜʘʶʪ ʠʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ, ʯʝʤ ʵʪʦ ʞʝ ʚʝʱʝʩʪʚʦ ʩ ʙʦʣʝʝ ʢʨʫʧʥʳʤʠ ʨʘʟʤʝʨʘʤʠ 

ʯʘʩʪʠʮ, ʙʳʣ ʠʟʚʝʩʪʝʥ ʜʘʚʥʦ. ʃʶʜʠ ʟʘʥʠʤʘʣʠʩʴ ʥʘʥʦʪʝʭʥʦʣʦʛʠʷʤʠ ʠ ʥʝ ʜʦʛʘʜʳʚʘʣʠʩʴ ʦʙ 

ʵʪʦʤ! ʉʝʢʨʝʪʳ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʝʨʝʜʘʚʘʣʠʩʴ ʠʟ ʧʦʢʦʣʝʥʠʷ ʚ ʧʦʢʦʣʝʥʠʝ, ʦʜʥʘʢʦ ʧʨʠʯʠʥʳ 

ʫʥʠʢʘʣʴʥʳʭ ʩʚʦʡʩʪʚ ʤʘʪʝʨʠʘʣʦʚ ʥʝ ʠʩʩʣʝʜʦʚʘʣʠʩʴ.  

ʆʜʥʠʤ ʠʟ ʩʘʤʳʭ ʜʨʝʚʥʠʭ ʧʨʠʤʝʨʦʚ ʥʘʥʦʪʝʭʥʦʣʦʛʠʡ ʷʚʣʷʶʪʩʷ ʮʚʝʪʥʳʝ ʩʪʝʢʣʘ, ʪʝʭʥʦʣʦʛʠʷ 

ʧʦʣʫʯʝʥʠʷ ʢʦʪʦʨʳʭ ʙʳʣʘ ʠʟʚʝʩʪʥʘ ʝʱʝ ʚ ɼʨʝʚʥʝʤ ɽʛʠʧʪʝ. ɼʨʫʛʦʡ ʧʨʠʤʝʨ - ʯʘʰʘ ʃʠʢʫʨʛʘ 

(IV ʚʝʢ ʜʦ ʥ.ʵ.) ï ʦʜʥʦ ʠʟ ʚʳʜʘʶʱʠʭʩʷ ʧʨʦʠʟʚʝʜʝʥʠʡ ʜʨʝʚʥʝʨʠʤʩʢʠʭ ʩʪʝʢʣʦʜʫʚʦʚ, 
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ʭʨʘʥʷʱʠʭʩʷ ʚ ɹʨʠʪʘʥʩʢʦʤ ʤʫʟʝʝ. ʕʪʦʪ ʢʫʙʦʢ ʥʝʦʙʳʯʝʥ ʥʝ ʪʦʣʴʢʦ ʩʚʦʠʤʠ ʦʧʪʠʯʝʩʢʠʤʠ 

ʩʚʦʡʩʪʚʘʤʠ, ʥʦ ʠ ʫʥʠʢʘʣʴʥʦʡ ʜʣʷ ʪʝʭ ʚʨʝʤʝʥ ʤʝʪʦʜʠʢʦʡ ʠʟʛʦʪʦʚʣʝʥʠʷ. ʄʘʪʦʚʘʷ ʟʝʣʝʥʘʷ 

ʯʘʰʘ ʩʪʘʥʦʚʠʪʩʷ ʢʨʘʩʥʦʡ, ʝʩʣʠ ʝʝ ʦʩʚʝʪʠʪʴ ʠʟʥʫʪʨʠ. 

1. ʏʪʦ ʧʦʟʚʦʣʷʝʪ ʯʘʰʝ ʃʠʢʫʨʛʘ ʙʳʪʴ ʪʘʢʦʡ ʥʝʦʙʳʯʥʦʡ ʠ ʢʨʘʩʦʯʥʦʡ? (ʤʘʢʩʠʤʘʣʴʥʘʷ 

"ʩʪʦʠʤʦʩʪʴ" ʧʨʘʚʠʣʴʥʦʛʦ ʦʪʚʝʪʘ 2 ʙʘʣʣʘ) 

1) ʤʝʣʢʠʝ ʧʦʨʳ ʚ ʩʪʝʢʣʝ 

2) ʫʧʦʨʷʜʦʯʝʥʥʳʝ ʩʪʝʢʣʷʥʥʳʝ ʰʘʨʠʢʠ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ 

3) ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʚʝʪʷʱʠʭʩʷ ʢʨʘʩʠʪʝʣʝʡ 

4) ʤʝʣʢʠʝ ʪʨʝʱʠʥʳ (ʩʪʘʨʝʥʠʝ ʯʘʰʠ) 

5) ʛʣʘʟʫʨʴ ʩ ʫʛʣʝʨʦʜʥʳʤʠ ʥʘʥʦʪʨʫʙʢʘʤʠ 

6) ʢʨʘʩʢʘ ʩ ʢʚʘʥʪʦʚʳʤʠ ʪʦʯʢʘʤʠ 

7) ʥʘʥʦʯʘʩʪʠʮʳ ʟʦʣʦʪʘ ʚ ʩʪʝʢʣʝ 

8) ʦʨʛʘʥʠʯʝʩʢʠʝ ʧʨʠʤʝʩʠ 

9) ʞʝʣʝʟʥʘʷ ʦʢʘʣʠʥʘ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ 

2. ɺʘʰʠ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʧʦʷʩʥʝʥʠʷ ʚ ʬʘʡʣʝ ʦʪʚʝʪʦʚ ï ʝʱʝ 3 ʙʘʣʣʘ. 

II I . ʀʛʨʘ ʩʚʝʪʘ 

 

ʋʪʨʦ ʚ ʣʝʩʫ. ʊʠʰʠʥʘ... ʊʦʣʴʢʦ ʧʨʦʩʥʫʚʰʠʝʩʷ ʨʝʜʢʠʝ ʧʪʠʮʳ ʧʝʨʝʢʣʠʢʘʶʪʩʷ ʚʜʘʣʝʢʝ, ʣʫʯʠ 

ʩʦʣʥʮʘ ʩʢʚʦʟʴ ʣʝʛʢʠʡ ʪʫʤʘʥ, ʨʦʩʘ ʧʦʜ ʥʦʛʘʤʠ, ʥʝʚʝʨʦʷʪʥʘʷ ʩʚʝʞʝʩʪʴ ʚʦʟʜʫʭʘ... ʊʘʢʦʡ 

ʧʨʦʩʪʦʡ ʩʶʞʝʪ, ʢʦʪʦʨʳʡ ʥʘʙʣʶʜʘʣ ʚ ʩʚʦʝʡ ʞʠʟʥʠ ʢʘʞʜʳʡ. ɺʳ ʟʘʤʝʯʘʣʠ, ʯʪʦ ʣʫʯʠ ʩʚʝʪʘ, 

ʧʘʜʘʶʱʠʝ ʦʪ ʩʦʣʥʮʘ, ʨʘʩʩʝʠʚʘʶʪʩʷ? 

1. ʂʘʢ ʥʘʟʳʚʘʝʪʩʷ ʵʪʦʪ ʵʬʬʝʢʪ? (1 ʙʘʣʣ) 

1) ʵʬʬʝʢʪ ɺʘʚʠʣʦʚʘ - ʏʝʨʝʥʢʦʚʘ 

2) ʵʬʬʝʪ ʊʠʥʜʘʣʷ 

3) ʵʬʬʝʢʪ ʉʪʦʣʝʪʦʚʘ 

4) ʵʬʬʝʢʪ ʠʟʦʤʝʨʠʠ 
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5) ʵʬʬʝʢʪ ʭʦʣʦʜʥʦʛʦ ʪʝʨʤʦʷʜʘ 

6) ʬʦʪʦʭʠʤʠʯʝʩʢʘʷ ʨʝʘʢʮʠʷ 

7) ʵʬʬʝʢʪ ʜʠʬʨʘʢʮʠʠ ʩʚʝʪʘ 

8) ʵʬʬʝʢʪ ʣʶʤʠʥʝʩʮʝʥʮʠʠ 

 

ʇʦʜʦʙʥʳʡ ʵʬʬʝʢʪ ʤʦʞʥʦ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʪʴ ʥʘ ʧʨʠʤʝʨʝ, ʧʦʢʘʟʘʥʥʦʤ ʥʘ ʨʠʩʫʥʢʝ. 

ʉʚʝʪ ʨʘʩʩʝʠʚʘʝʪʩʷ ʚ ʚʠʜʝ ʢʦʥʫʩʘ. 

2. ʅʘʧʠʰʠʪʝ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʚ ʬʘʡʣʝ ʦʪʚʝʪʦʚ, ʛʜʝ ʚʳ ʝʱʝ ʥʘʙʣʶʜʘʣʠ ʜʘʥʥʦʝ ʷʚʣʝʥʠʝ, 

ʧʨʠʚʝʜʠʪʝ ʧʨʠʤʝʨʳ. (3 ʙʘʣʣʘ) 

3. ʇʦʯʝʤʫ ʧʨʦʠʩʭʦʜʠʪ ʜʘʥʥʦʝ ʷʚʣʝʥʠʝ, ʘ ʤʳ ʤʦʞʝʤ ʥʘʙʣʶʜʘʪʴ ʝʛʦ ʥʝʚʦʦʨʫʞʝʥʥʳʤ 

ʛʣʘʟʦʤ? (3 ʙʘʣʣʘ) 

1) ʠʟ-ʟʘ ʪʦʛʦ, ʯʪʦ ʚʦʜʘ ʦʪ ʣʘʟʝʨʥʦʛʦ ʠʟʣʫʯʝʥʠʷ ʩʚʝʪʠʪʩʷ 

2) ʠʟ-ʟʘ ʨʘʩʩʝʷʥʠʷ ʩʚʝʪʘ ʤʘʣʝʥʴʢʠʤʠ ʯʘʩʪʠʮʘʤʠ 

3) ʠʟ-ʟʘ ʨʘʟʣʦʞʝʥʠʷ ʚʦʜʷʥʳʭ ʧʘʨʦʚ ʩʦʣʥʝʯʥʳʤ ʩʚʝʪʦʤ ʠʣʠ ʞʠʜʢʦʡ ʚʦʜʳ - 

ʣʘʟʝʨʥʳʤ ʠʟʣʫʯʝʥʠʝʤ 

4) ʠʟ-ʟʘ ʩʚʝʯʝʥʠʷ ʤʘʣʝʥʴʢʠʭ ʯʘʩʪʠʮ 

5) ʠʟ-ʟʘ ʬʦʪʦʭʠʤʠʯʝʩʢʦʛʦ ʠʟʤʝʥʝʥʠʷ ʩʦʩʪʘʚʘ ʧʦʚʝʨʭʥʦʩʪʠ ʯʘʩʪʠʮ 

6) ʠʟ-ʟʘ ʫʩʠʣʝʥʠʷ ʙʨʦʫʥʦʚʩʢʦʛʦ ʜʚʠʞʝʥʠʷ 

7) ʠʟ-ʟʘ ʨʘʟʦʛʨʝʚʘ ʯʘʩʪʠʮ ʧʨʠ ʦʙʣʫʯʝʥʠʠ ʩʚʝʪʦʤ 

IV. ʂʘʧʝʣʴʢʘ ʚʦʜʳ 

 

ʉʚʝʨʢʘʶʱʠʝ ʢʘʧʣʠ ʥʘ ʣʠʩʪʴʷʭ, ʫʪʨʝʥʥʷʷ ʨʦʩʘ ʥʘ ʪʨʘʚʝ, ʚʝʩʝʥʥʷʷ ʢʘʧʝʣʴ, ʚʝʩʝʣʳʡ ʜʦʞʜʴ ʧʦ 

ʣʫʞʘʤ, ʤʦʥʦʪʦʥʥʦ ʢʘʧʘʶʱʘʷ ʚʦʜʘ ʠʟ ʚʦʜʦʧʨʦʚʦʜʥʦʛʦ ʢʨʘʥʘ... 
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1. ʇʦʯʝʤʫ ʚʦʜʘ ʧʨʠʥʠʤʘʝʪ ʬʦʨʤʫ ʢʘʧʣʠ? (2 ʙʘʣʣʘ) 

1) ʠʟ-ʟʘ ʠʥʪʝʥʩʠʚʥʦʛʦ ʠʩʧʘʨʝʥʠʷ ʩ ʧʦʚʝʨʭʥʦʩʪʠ 

2) ʧʦʪʦʤʫ ʯʪʦ ʚʦʜʘ ʠʤʝʝʪ ʪʘʢʫʶ ʢʨʠʩʪʘʣʣʠʯʝʩʢʫʶ ʩʪʨʫʢʪʫʨʫ 

3) ʠʟ-ʟʘ ʥʘʣʠʯʠʷ ʩʠʣ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʥʘʪʷʞʝʥʠʷ 

4) ʠʟ-ʟʘ ʥʘʣʠʯʠʷ ʩʠʣʳ ʪʷʞʝʩʪʠ ɿʝʤʣʠ 

5) ʠʟ-ʟʘ ʪʦʛʦ, ʯʪʦ ʧʣʦʪʥʦʩʪʴ ʚʦʜʳ ʙʦʣʴʰʝ ʧʣʦʪʥʦʩʪʠ ʚʦʟʜʫʭʘ 

6) ʠʟ-ʟʘ ʪʦʛʦ, ʯʪʦ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ ʚʦʜʳ ʥʘʣʠʧʘʶʪ ʤʦʣʝʢʫʣʳ ʠʥʝʨʪʥʳʭ ʛʘʟʦʚ 

2. ɸ ʠʟ-ʟʘ ʢʘʢʦʛʦ ʵʬʬʝʢʪʘ ʢʘʧʝʣʴʢʠ ʚʦʜʳ ʦʩʪʘʶʪʩʷ ʢʨʫʛʣʳʤʠ ʧʨʠ ʢʦʥʪʘʢʪʝ ʩʦ 

ʤʥʦʛʠʤʠ ʣʠʩʪʴʷʤʠ ʠ ʩʪʝʙʣʷʤʠ ʨʘʩʪʝʥʠʡ? (1 ʙʘʣʣ) 

1) ʵʬʬʝʢʪ ʣʦʪʦʩʘ 

2) ʵʬʬʝʢʪ ʩʘʤʦʦʨʛʘʥʠʟʘʮʠʠ 

3) ʵʬʬʝʢʪ ɼʦʧʧʣʝʨʘ 

4) ʵʬʬʝʢʪ ʄʝʩʩʙʘʫʵʨʘ 

5) ʵʙʫʣʠʦʩʢʦʧʠʯʝʩʢʠʡ ʵʬʬʝʢʪ 

6) ʵʬʬʝʢʪ ʛʠʛʘʥʪʩʢʦʛʦ ʢʦʤʙʠʥʘʮʠʦʥʥʦʛʦ ʨʘʩʩʝʷʥʠʷ 

7) ʵʬʬʝʢʪ "ʧʘʨʦʚʦʡ ʧʦʜʫʰʢʠ" 

 

V. ʌʨʫʢʪʦʚʦʝ ʞʝʣʝ 

 

ʃʶʙʦʡ ʭʦʟʷʡʢʝ ʠʟʚʝʩʪʝʥ ʩʧʦʩʦʙ ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʬʨʫʢʪʦʚʦʛʦ ʞʝʣʝ, ʢʦʪʦʨʳʡ ʚʝʩʴʤʘ ʧʨʦʩʪ. 

ʅʘ ʥʘʯʘʣʴʥʦʡ ʩʪʘʜʠʠ ʧʦʣʫʯʘʶʪ ʞʠʜʢʠʡ "ʨʘʩʪʚʦʨ", ʚ ʢʦʪʦʨʦʤ ʩʦʜʝʨʞʘʪʩʷ ʤʘʣʳʝ ʯʘʩʪʠʮʳ 

ʚʝʱʝʩʪʚʘ, ʚʧʦʩʣʝʜʩʪʚʠʠ ʯʘʩʪʠʮʳ ʩʣʠʧʘʶʪʩʷ ʜʨʫʛ ʩ ʜʨʫʛʦʤ ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ ʞʝʣʝʦʙʨʘʟʥʦʛʦ 

ʛʝʣʷ. 

1. ɺʳ ʤʦʞʝʪʝ ʧʦʣʫʯʠʪʴ 3 ʙʘʣʣʘ, ʝʩʣʠ ʚ ʬʘʡʣʝ ʦʪʚʝʪʦʚ ʦʧʠʰʠʪʝ, ʢʘʢʦʚʘ ʫ ʛʝʣʝʡ 

ʩʪʨʫʢʪʫʨʘ (ʯʝʤ ʦʥʘ ʦʪʣʠʯʘʝʪʩʷ ʦʪ "ʚʟʚʝʩʠ" ʯʘʩʪʠʮ), ʢʘʢ ʥʘ ʧʨʘʢʪʠʢʝ ʠʩʧʦʣʴʟʫʶʪ ʵʪʫ 
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ʪʝʭʥʦʣʦʛʠʶ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʥʘʥʦʤʘʪʝʨʠʘʣʦʚ ʠ ʜʣʷ ʯʝʛʦ ʧʨʘʢʪʠʯʝʩʢʠ ʤʦʛʫʪ ʙʳʪʴ 

ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʵʪʠ ʛʝʣʠ. 

2. ʊʘʢ ʯʪʦ ʵʪʦ ʟʘ ʪʝʭʥʦʣʦʛʠʷ? (2 ʙʘʣʣʘ) 

1) ʟʦʣʴ - ʛʝʣʴ ʪʝʭʥʦʣʦʛʠʷ 

2) ʢʨʠʦʭʠʤʠʯʝʩʢʘʷ ʪʝʭʥʦʣʦʛʠʷ 

3) ʩʚʝʨʭʢʨʠʪʠʯʝʩʢʘʷ ʩʫʰʢʘ 

4) ʛʠʜʨʦʪʝʨʤʘʣʴʥʘʷ ʦʙʨʘʙʦʪʢʘ 

5) ʩʫʙʣʠʤʘʮʠʦʥʥʘʷ ʩʫʰʢʘ 

6) ʨʝʢʪʠʬʠʢʘʮʠʷ 

 

ʄʝʞʜʫ ʧʨʦʯʠʤ, ʢʦʬʝ, ʘʩʧʠʨʠʥ, ʩʪʨʝʧʪʦʮʠʜ, ʧʠʱʘ ʧʫʪʝʰʝʩʪʚʝʥʥʠʢʦʚ - ʚʩʝ ʵʪʠ ʠʟʚʝʩʪʥʳʝ 

ʥʘʤ ʧʨʦʜʫʢʪʳ ʧʦʣʫʯʘʶʪ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʝʱʝ ʦʜʥʦʡ ʪʝʭʥʦʣʦʛʠʠ, ʢʦʪʦʨʘʷ ʩʝʡʯʘʩ 

ʧʦʧʫʣʷʨʥʘ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʦʯʝʥʴ ʜʠʩʧʝʨʩʥʳʭ ʧʦʨʦʰʢʦʚ (ʧʦʨʦʰʢʦʚ, ʩʦʜʝʨʞʘʱʠʭ 

ʥʘʥʦʯʘʩʪʠʮʳ). 

3. ʂʘʢ ʥʘʟʳʚʘʝʪʩʷ ʵʪʘ ʪʝʭʥʦʣʦʛʠʷ? (2 ʙʘʣʣʘ) 

1) ʤʝʭʘʥʦʭʠʤʠʷ 

2) ʧʘʩʪʝʨʠʟʘʮʠʷ 

3) ʙʘʢʪʝʨʠʮʠʜʥʘʷ ʦʙʨʘʙʦʪʢʘ ʞʝʩʪʢʠʤ ʠʟʣʫʯʝʥʠʝʤ 

4) ʬʦʪʦʣʠʟ 

5) ʨʘʜʠʦʣʠʟ 

6) ʩʫʙʣʠʤʘʮʠʦʥʥʘʷ ʩʫʰʢʘ 

7) ʚʳʚʘʨʠʚʘʥʠʝ 

8) ʧʝʨʝʛʦʥʢʘ 

4. ʂʘʢʠʝ ʬʠʟʠʯʝʩʢʠʝ (ʭʠʤʠʯʝʩʢʠʝ) ʚʦʟʜʝʡʩʪʚʠʷ ʚ ʥʝʡ ʠʩʧʦʣʴʟʫʶʪʩʷ, ʯʪʦʙʳ ʜʦʩʪʠʯʴ 

ʥʫʞʥʦʛʦ ʨʝʟʫʣʴʪʘʪʘ - ʦʯʝʥʴ ʤʝʣʢʠʭ ʯʘʩʪʠʮ? (ʤʘʢʩʠʤʫʤ 3 ʙʘʣʣʘ) 

1) ʥʘʛʨʝʚ ʭʦʣʦʜʥʦʡ ʧʣʘʟʤʦʡ 

2) ʠʥʪʝʥʩʠʚʥʦʝ ʧʝʨʝʪʠʨʘʥʠʝ ʚʝʱʝʩʪʚʘ 

3) ʥʘʛʨʝʚ ʨʘʩʪʚʦʨʘ ʚʝʱʝʩʪʚʘ ʠ ʝʛʦ ʨʘʩʧʳʣʝʥʠʝ ʚ ʛʦʨʷʯʫʶ ʢʘʤʝʨʫ 



108 

 

4) ʵʣʝʢʪʨʠʯʝʩʢʠʡ ʨʘʟʨʷʜ 

5) ʢʠʧʷʯʝʥʠʝ ʠ ʠʩʧʘʨʝʥʠʝ 

6) ʟʘʤʦʨʘʞʠʚʘʥʠʝ ʠ ʩʫʙʣʠʤʘʮʠʷ 

7) ʵʢʩʪʨʘʢʮʠʷ ʦʨʛʘʥʠʯʝʩʢʠʤʠ ʨʘʩʪʚʦʨʠʪʝʣʷʤʠ 

8) ʙʠʦʭʠʤʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ 

9) ʦʙʨʘʙʦʪʢʘ ʨʘʩʪʚʦʨʘʤʠ ʩʦʣʝʡ ʠ ʧʨʷʥʦʩʪʝʡ 

VI. ʆʯʝʥʴ ʤʝʣʢʠʝ ʯʘʩʪʠʮʳ 

 

ʀʪʘʢ, ʤʳ ʟʥʘʝʤ ʪʝʧʝʨʴ ʥʝʩʢʦʣʴʢʦ ʩʧʦʩʦʙʦʚ ʧʦʣʫʯʝʥʠʷ ʥʘʥʦʯʘʩʪʠʮ. ɸ ʚʩʝ ʣʠ ʚʝʱʝʩʪʚʘ ʚ 

ʇʨʠʨʦʜʝ ʤʦʛʫʪ ʦʙʨʘʟʦʚʘʪʴ ʧʨʠ ʢʦʤʥʘʪʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ ʥʘʥʦʯʘʩʪʠʮʳ? ʅʘʚʝʨʥʷʢʘ ʥʝʪ! 

1. ʇʦʵʪʦʤʫ ʫʢʘʞʠʪʝ, ʢʘʢʠʝ ʠʟ ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʥʠʞʝ ʚʝʱʝʩʪʚ ʤʦʛʫʪ ʦʙʨʘʟʦʚʳʚʘʪʴ 

ʥʘʥʦʯʘʩʪʠʮʳ? (2 ʙʘʣʣʘ) 

1) ʘʟʦʪ 

2) ʬʪʦʨ 

3) ʢʠʩʣʦʨʦʜ 

4) ʛʝʣʠʡ 

5) ʚʦʜʘ 

6) ʫʛʣʝʨʦʜ 

7) ʧʝʨʝʢʠʩʴ ʚʦʜʦʨʦʜʘ 

8) ʬʦʪʦʥʳ 

9) ʵʣʝʢʪʨʦʥʳ 

10) ʧʨʦʪʦʥʳ 

2. ɸ ʚ ʬʘʡʣʝ ʦʪʚʝʪʦʚ ʦʙʲʷʩʥʠʪʝ, ʧʦʯʝʤʫ ɺʳ ʪʘʢ ʩʯʠʪʘʝʪʝ ʟʘ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ 3 ʙʘʣʣʘ. 

VII. ʉʘʤʳʝ - ʩʘʤʳʝ 



109 

 

 

ʄʝʨʪʚʳʝ ʥʝʦʨʛʘʥʠʯʝʩʢʠʝ ʥʘʥʦʯʘʩʪʠʮʳ ʩʫʱʝʩʪʚʫʶʪ ʚ ʇʨʠʨʦʜʝ ʦʯʝʥʴ ʜʘʚʥʦ ʠ ʠʭ, ʚ ʨʷʜʝ 

ʩʣʫʯʘʝʚ, ʫʜʘʝʪʩʷ ʩ ʫʩʧʝʭʦʤ ʠʩʧʦʣʴʟʦʚʘʪʴ ʫʞʝ ʩʝʡʯʘʩ ʚ ʥʘʫʢʝ ʠ ʪʝʭʥʠʢʝ. ʆʜʥʘʢʦ - ʵʪʦ ʚʩʝʛʦ 

ʣʠʰʴ ʦʜʠʥ ʠʟ "ʨʘʟʤʝʨʦʚ", ʩ ʢʦʪʦʨʳʤ ʩ ʩʘʤʦʛʦ ʥʘʯʘʣʘ ʚʨʝʤʝʥ ʨʘʙʦʪʘʝʪ ʇʨʠʨʦʜʘ. 

ʊʘʢ, ʥʘ ɿʝʤʣʝ ʞʠʚʫʪ ʦʛʨʦʤʥʳʝ ʞʠʚʦʪʥʳʝ, ʥʘʧʨʠʤʝʨ, ʢʠʪ. ʆʥ ʩʘʤʳʡ - ʩʘʤʳʡ ʙʦʣʴʰʦʡ. ɸ 

ʝʱʝ ʝʩʪʴ ʩʫʱʝʩʪʚʘ, ʢʦʪʦʨʳʭ ʙʝʟ ʤʦʱʥʦʛʦ ʤʠʢʨʦʩʢʦʧʘ ʠ ʥʝ ʫʚʠʜʠʰʴ. 

1. ʏʪʦ ʠʤʝʥʥʦ ʦʛʨʘʥʠʯʠʚʘʝʪ ʨʘʟʤʝʨ ʞʠʚʦʛʦ ʦʨʛʘʥʠʟʤʘ "ʩʥʠʟʫ"? (2 ʙʘʣʣʘ) 

1) ʧʨʦʥʠʮʘʝʤʦʩʪʴ ʦʙʦʣʦʯʢʠ ʢʣʝʪʦʢ ʜʣʷ ʢʠʩʣʦʨʦʜʘ 

2) ʩʢʦʨʦʩʪʴ ʧʝʨʝʜʚʠʞʝʥʠʷ (ʙʝʛʩʪʚʘ ʦʪ ʙʦʣʝʝ ʢʨʫʧʥʳʭ ʭʠʱʥʠʢʦʚ) 

3) ʨʘʟʤʝʨ ʥʘʙʦʨʘ ʩʪʨʫʢʪʫʨ ʠʣʠ ʦʨʛʘʥʦʠʜʦʚ ʜʣʷ ʩʘʤʦʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ 

4) ʨʘʟʤʝʨ ʝʤʢʦʩʪʠ ("ʞʝʣʫʜʢʘ") ʜʣʷ ʧʝʨʝʚʘʨʠʚʘʥʠʷ ʧʠʱʠ 

5) ʩʢʦʨʦʩʪʴ ʚʳʩʳʭʘʥʠʷ ʮʠʪʦʧʣʘʟʤʳ ʥʘ ʚʦʟʜʫʭʝ 

6) ʧʨʦʯʥʦʩʪʴ ʢʣʝʪʦʯʥʳʭ ʩʪʝʥʦʢ 

7) ʥʘʣʠʯʠʝ ʨʘʟʫʤʘ 

8) ʥʘʣʠʯʠʝ ʟʫʙʦʚ 

9) ʥʘʣʠʯʠʝ ʛʣʘʟ 

10) ʥʘʣʠʯʠʝ ʭʚʦʩʪʘ 

2. ɸ ʢʘʢʦʡ ʦʨʛʘʥʠʟʤ / ʦʨʛʘʥʠʟʤʳ ʤʦʛʫʪ ʙʳʪʴ ʥʘ ʩʘʤʦʤ ʜʝʣʝ ʦʪʥʝʩʝʥʳ ʢ ʩʘʤʳʤ 

ʢʨʦʭʦʪʥʳʤ ʠʟ ʚʩʝʭ, ʞʠʚʫʱʠʭ ʥʘ ɿʝʤʣʝ, ʚʳʙʠʨʘʡʪʝ ʠʟ ʥʠʞʝ ʧʝʨʝʯʠʩʣʝʥʥʳʭ? 

(2 ʙʘʣʣʘ) 

1) ʚʠʨʫʩʳ 

2) ʥʘʥʦʨʦʙʦʪʳ 

3) ʘʨʭʝʙʘʢʪʝʨʠʠ 

4) ʤʠʪʦʭʦʥʜʨʠʠ 

5) ʢʣʝʪʢʠ ʣʫʢʘ 

6) ʟʠʛʦʪʘ 

7) ʠʥʬʫʟʦʨʠʷ - ʪʫʬʝʣʴʢʘ 
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8) ʩʠʥʝ - ʟʝʣʝʥʳʝ ʚʦʜʦʨʦʩʣʠ 

9) ʩʧʦʨʳ ʧʣʝʩʝʥʠ 

10) ʜʨʦʞʞʝʚʳʝ ʛʨʠʙʢʠ 

3. ʇʦʬʘʥʪʘʟʠʨʫʡʪʝ ʠ ʧʨʠʜʫʤʘʡʪʝ ʩʫʱʝʩʪʚʦ ʩ ʩʘʤʳʤʠ ʤʘʣʝʥʴʢʠʤʠ-ʤʘʣʝʥʴʢʠʤʠ 

ʨʘʟʤʝʨʘʤʠ, ʢʘʢʠʝ ʦʨʛʘʥʳ / ʦʨʛʘʥʦʠʜʳ / ʢʣʝʪʦʯʥʳʝ ʩʪʨʫʢʪʫʨʳ ʵʪʦ ʩʫʱʝʩʪʚʦ ʙʫʜʝʪ 

ʠʤʝʪʴ? ʆʙʦʩʥʫʡʪʝ ɺʘʰʝ ʧʨʝʜʣʦʞʝʥʠʝ. (ʜʦʧʦʣʥʠʪʝʣʴʥʦ 3 ʙʘʣʣʘ ʧʨʠ ʧʨʦʩʤʦʪʨʝ 

ʨʝʰʝʥʠʷ ʚ ʬʘʡʣʝ ʦʪʚʝʪʦʚ) 

VIII. ɹʝʣʳʡ ʩʚʝʪ 

 

ʅʫ ʠ, ʥʘʢʦʥʝʮ, ʦʪ ʪʝʦʨʠʠ - ʢ ʧʨʘʢʪʠʢʝ. ɻʦʚʦʨʷʪ, ʯʪʦ ʚ ʈʦʩʩʠʠ ʙʦʣʴʰʝ ʥʝ ʚ ʧʦʯʝʪʝ 

ʥʝʵʬʬʝʢʪʠʚʥʳʝ ʣʘʤʧʦʯʢʠ ʥʘʢʘʣʠʚʘʥʠʷ, ʠʭ ʙʫʜʫʪ ʟʘʤʝʥʷʪʴ ʥʘ ʵʥʝʨʛʦʩʙʝʨʝʛʘʶʱʠʝ ʣʘʤʧʳ ʠ 

ʙʝʣʳʝ ʩʚʝʪʦʜʠʦʜʳ. ʇʨʝʜʩʪʘʚʴʪʝ, ʯʪʦ ɺʳ - ʪʚʦʨʝʮ ʵʪʦʡ ʩʚʝʪʣʦʡ ʵʧʦʭʠ ʠ ʩʝʡʯʘʩ ʤʳ ʧʨʦʩʠʤ 

ɺʘʩ ʧʦʤʦʯʴ (ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʢʦʥʝʯʥʦ, ʩʘʤʦʤʫ ʩʝʙʝ) ʩʦʙʨʘʪʴ ɹɽʃʓʁ ʩʚʝʪʦʜʠʦʜ. ʆʥ 

ʩʦʩʪʦʠʪ ʠʟ ʥʝʩʢʦʣʴʢʠʭ ʦʩʥʦʚʥʳʭ ʵʣʝʤʝʥʪʦʚ, ʧʦʢʘʟʘʥʥʳʭ ʥʘ ʨʠʩʫʥʢʝ, ʥʦ ʛʣʘʚʥʦʝ - ʵʪʦ 

ʩʚʝʪʦʠʟʣʫʯʘʶʱʠʡ ʵʣʝʤʝʥʪ (ʦʙʦʟʥʘʯʝʥ ʢʘʢ "ʢʨʠʩʪʘʣʣ") ʠ ʩʣʦʡ (ʠʥʦʛʜʘ ʩʤʝʩʴ) ʩʚʝʪʷʱʠʭʩʷ 

ʚʝʱʝʩʪʚ (ʣʶʤʠʥʦʬʦʨʦʚ), ʢʦʪʦʨʳʝ ʧʨʝʦʙʨʘʟʫʶʪ ʩʚʝʪ ʚ "ʙʝʣʳʡ". 

1. ʂ ʢʘʢʦʤʫ ʢʣʘʩʩʫ ʤʘʪʝʨʠʘʣʦʚ ʦʪʥʦʩʠʪʩʷ "ʢʨʠʩʪʘʣʣ"? (2 ʙʘʣʣʘ) 

1) ʤʝʪʘʣʣʳ 

2) ʩʚʝʨʭʧʨʦʚʦʜʥʠʢʠ 

3) ʜʠʵʣʝʢʪʨʠʢʠ 

4) ʧʦʣʫʧʨʦʚʦʜʥʠʢʠ 

5) ʣʶʤʠʥʦʬʦʨʳ 

6) ʬʦʩʬʦʨʳ 

7) ʥʠʪʴ ʥʘʢʘʣʠʚʘʥʠʷ 

8) ʪʝʨʤʦʵʣʝʢʪʨʠʢʠ 

9) ʧʴʝʟʦʵʣʝʢʪʨʠʢʠ 
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ʎʚʝʪʘ ʚʠʜʠʤʦʛʦ ʩʧʝʢʪʨʘ ʯʝʪʢʠʝ ʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʥʘʠʙʦʣʴʰʝʡ ʷʨʢʦʩʪʴʶ ʠʣʠ 

ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ. ʇʨʠ ʥʘʣʦʞʝʥʠʠ ʪʨʝʭ "ʯʠʩʪʳʭ" ʮʚʝʪʦʚ - ʢʨʘʩʥʦʛʦ, ʩʠʥʝʛʦ ʠ ʟʝʣʝʥʦʛʦ 

(ʩʭʝʤʘ RGB) ʦʙʨʘʟʫʝʪʩʷ ʦʛʨʦʤʥʘʷ ʢʦʤʙʠʥʘʮʠ ʨʘʟʥʳʭ ʮʚʝʪʦʚ. ʇʨʠ ʦʜʥʦʚʨʝʤʝʥʥʦʤ ʞʝ 

ʥʘʣʦʞʝʥʠʠ ʚʩʝʭ ʪʨʝʭ ʮʚʝʪʦʚ ʧʦʣʫʯʘʝʪʩʷ ʙʝʣʳʡ ʩʚʝʪ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʙʝʣʳʡ ʩʚʝʪ 

ʦʙʨʘʟʫʝʪʩʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʦʜʥʦʚʨʝʤʝʥʥʦʛʦ ʩʦʯʝʪʘʥʠʷ ʚʩʝʭ "ʮʚʝʪʦʚʳʭ ʚʦʣʥ". ɺʩʝ 

ʠʟʦʙʨʘʞʝʥʠʷ, ʢʦʪʦʨʳʝ ʤʳ ʧʦʣʫʯʘʝʤ ʩ ʧʦʤʦʱʴʶ ʪʝʣʝʚʠʟʦʨʦʚ, ʤʦʥʠʪʦʨʦʚ, ʬʦʪʦʘʧʧʘʨʘʪʦʚ ʠ 

ʮʚʝʪʥʳʭ ʩʢʘʥʝʨʦʚ, ʦʩʥʦʚʘʥʳ ʥʘ ʩʤʝʰʠʚʘʥʠʠ ʢʨʘʩʥʦʛʦ, ʟʝʣʝʥʦʛʦ ʠ ʩʠʥʝʛʦ ʮʚʝʪʦʚ. 

ʊʘʢ ʠ ʚ ʙʝʣʦʤ ʩʚʝʪʦʜʠʦʜʝ: "ʢʨʠʩʪʘʣʣ" ʠʟʣʫʯʘʝʪ ʩʚʝʪ ʦʧʨʝʜʝʣʝʥʥʦʡ ʜʣʠʥʳ ʚʦʣʥʳ, ʢʦʪʦʨʳʡ 

ʯʘʩʪʠʯʥʦ ʚʳʭʦʜʠʪ ʠʟ ʣʠʥʟʳ ʩʚʝʪʦʜʠʦʜʘ, ʘ ʯʘʩʪʠʯʥʦ ʚʦʟʙʫʞʜʘʝʪ ʣʶʤʠʥʦʬʦʨ (ʠʣʠ 

ʣʁ ʤʠʥʦʬʦʨʳ), ʢʦʪʦʨʳʝ ʥʘʯʠʥʘʶʪ ʩʚʝʪʠʪʴʩʷ ʩʚʦʠʤ ʩʚʝʪʦʤ ʠ "ʩʤʝʰʠʚʘʶʪ" ʩʚʦʝ ʩʚʝʯʝʥʠʝ 

ʩʦ ʩʚʝʯʝʥʠʝʤ "ʢʨʠʩʪʘʣʣʘ". 

2. ʂʘʢʦʝ ʥʘʠʤʝʥʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʮʚʝʪʦʚ ʣʫʯʰʝ ʚʩʝʛʦ ʩʤʝʰʘʪʴ, ʯʪʦʙʳ ʧʦʣʫʯʠʣʩʷ 

ʙʝʣʳʡ ʩʚʝʪ? (2 ʙʘʣʣʘ) 

1) ʢʨʘʩʥʳʡ ʠ ʩʠʥʠʡ 

2) ʩʠʥʠʡ ʠ ʟʝʣʝʥʳʡ 

3) ʢʨʘʩʥʳʡ, ʩʠʥʠʡ, ʟʝʣʝʥʳʡ 

4) ʬʠʦʣʝʪʦʚʳʡ ʠ ʧʫʨʧʫʨʥʳʡ 

5) ʞʝʣʪʳʡ ʠ ʩʠʥʠʡ 

6) ʢʨʘʩʥʳʡ ʠ ʟʝʣʝʥʳʡ 

7) ʢʨʘʩʥʳʡ, ʞʝʣʪʳʡ, ʟʝʣʝʥʳʡ 

8) ʧʫʨʧʫʨʥʳʡ, ʨʦʟʦʚʳʡ, ʢʨʘʩʥʳʡ 

9) ʟʝʣʝʥʳʡ, ʩʘʣʘʪʦʚʳʡ, ʠʟʫʤʨʫʜʥʳʡ 

10) ʠʥʬʨʘʢʨʘʩʥʳʡ ʠ ʫʣʴʪʨʘʬʠʦʣʝʪʦʚʳʡ 
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ʊʝʧʝʨʴ, ʧʦʩʣʝ ʪʨʝʥʠʨʦʚʢʠ ʩ ʮʚʝʪʘʤʠ, ʧʝʨʝʡʜʝʤ ʢ ʩʘʤʦʤʫ ʙʝʣʦʤʫ ʩʚʝʪʦʜʠʦʜʫ. ɺʳʰʝ 

ʧʦʢʘʟʘʥʦ, ʢʘʢʠʝ "ʢʨʠʩʪʘʣʣʳ" ʢʘʢʠʤ ʮʚʝʪʦʤ ʩʚʝʪʷʪʩʷ. 

ʀʟ ʣʶʤʠʥʦʬʦʨʦʚ ʚʦʟʴʤʝʤ: 

ɸ. ʢʨʘʩʥʳʡ ʣʶʤʠʥʦʬʦʨ ʦʢʩʠʜ ʠʪʪʨʠʷ Y2O3, ʣʝʛʠʨʦʚʘʥʥʳʡ ʝʚʨʦʧʠʝʤ; 

ɹ. ʞʝʣʪʳʡ ʣʶʤʠʥʦʬʦʨ ʠʪʪʨʠʡ-ʘʣʶʤʠʥʠʝʚʳʡ ʛʨʘʥʘʪ Y3(Al,Si)5(O,N)12, ʣʝʛʠʨʦʚʘʥʥʳʡ 

ʮʝʨʠʝʤ; 

ɺ. ʩʠʥʠʡ ʣʶʤʠʥʦʬʦʨ ʩʫʣʴʬʠʜ ʮʠʥʢʘ ZnS, ʣʝʛʠʨʦʚʘʥʥʳʡ ʩʝʨʝʙʨʦʤ; 

ɻ. ʟʝʣʝʥʳʡ ʣʶʤʠʥʦʬʦʨ ʩʫʣʴʬʠʜ ʢʘʣʴʮʠʷ CaS, ʣʝʛʠʨʦʚʘʥʥʳʡ ʮʝʨʠʝʤ; 

ɼ. ʢʨʘʩʥʳʡ ʣʶʤʠʥʦʬʦʨ ʩʝʣʝʥʠʜ ʢʘʜʤʠʷ ʚ ʚʠʜʝ ʢʚʘʥʪʦʚʳʭ ʪʦʯʝʢ CdSe. 

3. ʂʘʢʫʶ ʢʦʤʙʠʥʘʮʠʶ ʩʚʝʪʷʱʝʛʦʩʷ "ʢʨʠʩʪʘʣʣʘ" ʠ ʣʶʤʠʥʦʬʦʨʘ (ʣʶʤʠʥʦʬʦʨʦʚ) ʩʪʦʠʪ 

ʚʟʷʪʴ, ʯʪʦʙʳ ʧʦʣʫʯʠʪʴ, ʥʘʢʦʥʝʮ, ʙʝʣʳʡ ʩʚʝʪʦʜʠʦʜ? (ʫʢʘʞʠʪʝ ʚʘʨʠʘʥʪ, 3 ʙʘʣʣʘ) 

1) ɸ ʠ AlGaAs 

2) ɹ ʠ InGaN 

3) ɺ ʠ InGaN 

4) ɻ ʠ AlGaAs 

5) ɼ ʠ GaP 

6) ɸ, ɼ ʠ AlGaAs 

7) ɹ, ɼ ʠ AlGaAs 

8) ɺ, ɻ ʠ AlGaAs 

9) ɻ ʠ AlGaP 

10) ɼ, ɺ ʠ AlGaAs 
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ʆʪʙʦʨʦʯʥʳʡ ʪʫʨ ʜʣʷ ʰʢʦʣʴʥʠʢʦʚ ʩʪʘʨʰʠʭ ʢʣʘʩʩʦʚ (2011) 

I. ʃʘʙʠʨʠʥʪ 

 

ɺʳ ʚʠʜʠʪʝ ʧʝʨʝʜ ʩʦʙʦʡ ʣʘʙʠʨʠʥʪ, ʧʦ ʢʦʪʦʨʦʤʫ ʨʘʩʢʠʜʘʥʘ ʣʘʙʦʨʘʪʦʨʥʘʷ ʧʦʩʫʜʘ ʠ ... 

ʨʝʘʢʪʠʚʳ (ʠʣʠ ʤʠʥʝʨʘʣʳ, ʚʩʝ ʧʨʝʜʤʝʪʳ ʠʤʝʶʪ ʧʦʨʷʜʢʦʚʳʡ ʥʦʤʝʨ ʠ ʦʙʦʟʥʘʯʝʥʳ ʥʠʞʝ). 

ɻʥʦʤ ʩ ʪʝʣʝʞʢʦʡ ʚ ʮʝʥʪʨʝ ʣʘʙʠʨʠʥʪʘ ʜʦʣʞʝʥ ʧʨʦʡʪʠ ʧʨʘʚʠʣʴʥʳʤ ʧʫʪʝʤ ʯʝʨʝʟ ʣʘʙʠʨʠʥʪ ʢ 

ʦʜʥʦʤʫ ʠʟ ʧʨʘʚʠʣʴʥʳʭ ʚʳʭʦʜʦʚ ʠ ʩʦʙʨʘʪʴ ʧʨʠ ʵʪʦʤ ʚ ʩʚʦʶ ʪʝʣʝʞʢʫ ʪʘʢʠʝ ʨʝʘʢʪʠʚʳ ʠʣʠ 

ʤʠʥʝʨʘʣʳ ʠ ʪʘʢʫʶ ʣʘʙʦʨʘʪʦʨʥʫʶ ʧʦʩʫʜʫ, ʯʪʦʙʳ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʚʩʝʛʦ ʩʦʙʨʘʥʥʦʛʦ 

ʧʨʠʛʦʪʦʚʠʪʴ ʮʚʝʪʥʫʶ ʞʠʜʢʦʩʪʴ, ʩʦʜʝʨʞʘʱʫʶ ʥʘʥʦʯʘʩʪʠʮʳ ɺ ʣʘʙʠʨʠʥʪʝ ʥʝʣʴʟʷ ʧʨʦʭʦʜʠʪʴ 

ʧʦ ʦʜʥʦʤʫ ʠ ʪʦʤʫ ʞʝ ʤʝʩʪʫ ʙʦʣʝʝ ʦʜʥʦʛʦ ʨʘʟʘ. ʇʨʝʜʤʝʪʳ ʤʦʞʥʦ ʙʨʘʪʴ, ʘ ʤʦʞʥʦ ʥʝ ʙʨʘʪʴ, 

ʥʦ ʥʝʦʙʭʦʜʠʤʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʦʣʥʦʩʪʴʶ ʚʩʶ ʩʦʙʨʘʥʥʫʶ ʧʦʩʫʜʫ ʠ ʤʘʪʝʨʠʘʣʳ ʜʣʷ 

ʭʠʤʠʯʝʩʢʠʭ ʧʨʝʚʨʘʱʝʥʠʡ, ʠ ʪʦʣʴʢʦ ʠʭ (ʦʢʨʫʞʘʶʱʠʡ ʚʦʟʜʫʭ "ʨʝʘʢʪʠʚʦʤ" ʥʝ ʩʯʠʪʘʝʪʩʷ, 

ʧʨʝʜʤʝʪʳ, ʢʦʪʦʨʳʝ ʠʟʥʘʯʘʣʴʥʦ ʙʳʣʠ ʫ ʛʥʦʤʦʚ, ʠʩʧʦʣʴʟʦʚʘʪʴ ʥʝʣʴʟʷ, ʨʘʟʚʝ ʯʪʦ ʪʝʣʝʞʢʫ, ʚ 

ʢʦʪʦʨʫʶ ʚʩʝ ʙʫʜʝʪ ʩʣʦʞʝʥʦ). ʅʠʯʝʛʦ ʣʠʰʥʝʛʦ ʠ ʥʠʯʝʛʦ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ! ɾʝʩʪʦʢʠʝ 

ʚʦʟʜʝʡʩʪʚʠʷ (ʦʯʝʥʴ ʚʳʩʦʢʠʝ ʪʝʤʧʝʨʘʪʫʨʳ, ʘʚʪʦʢʣʘʚʳ, ʧʣʘʟʤʫ ʠ ʧʨ. ʠʩʧʦʣʴʟʦʚʘʪʴ ʥʝʣʴʟʷ. 

ʊʦʣʴʢʦ ʪʦ, ʯʪʦ ɺʳ ʉɸʄʀ ʤʦʛʣʠ ʙʳ ʩʜʝʣʘʪʴ ʚ ʰʢʦʣʴʥʦʡ ʣʘʙʦʨʘʪʦʨʠʠ) 

ʆʙʦʟʥʘʯʝʥʠʷ ʧʨʝʜʤʝʪʦʚ: 1. ʩʚʠʥʝʮ, 2. ʩʝʨʘ, 3. ʩʪʫʧʢʘ, 4. ʯʠʩʪʘʷ ʚʦʜʘ, 5. ʢʦʣʙʘ, 6. ʤʝʜʴ 

ʩʘʤʦʨʦʜʥʘʷ (ʥʦ ʯʠʩʪʘʷ :-) ), 7. ʝʜʢʠʡ ʥʘʪʨ, 8. ʩʦʣʷʥʘʷ ʢʠʩʣʦʪʘ, 9. ʬʘʨʬʦʨʦʚʳʡ ʰʧʘʪʝʣʴ, 10. 

ʦʧʷʪʴ ʧʨʦʩʪʦ ʧʫʩʪʘʷ ʢʦʣʙʘ, 11. ʩʘʤʦʨʦʜʥʘʷ ʧʣʘʪʠʥʘ (ʠ ʪʦʣʴʢʦ ʧʣʘʪʠʥʘ), 12. ʝʱʝ ʦʜʥʘ 
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ʢʦʣʙʘ, 13. ʝʜʢʦʝ ʢʘʣʠ, 14. ʚʝʩʳ, 15. ʭʣʦʨʠʜ ʦʣʦʚʘ (II), 16. ʩʥʦʚʘ ʢʦʣʙʘ, ʩʥʦʚʘ ʧʫʩʪʘʷ ʠ ʩʥʦʚʘ 

ʯʠʩʪʘʷ, 17. ʩʣʠʪʢʠ ʟʦʣʦʪʘ ʥʘʠʚʳʩʰʝʡ ʧʨʦʙʳ, 18. ʘʟʦʪʥʘʷ ʢʠʩʣʦʪʘ, 19. ʤʝʨʥʳʡ ʮʠʣʠʥʜʨ, 

ʤʝʥʟʫʨʢʘ, 20. ʩʣʠʪʢʠ ʩʝʨʝʙʨʘ ʥʘʠʚʳʩʰʝʡ ʧʨʦʙʳ, 21. ʯʠʩʪʳʡ ʤʝʣ, 22. ʦʣʝʫʤ. 

1. ʂ ʢʘʢʦʤʫ ʛʥʦʤʫ ʠ ʧʦ ʢʘʢʦʤʫ ʧʫʪʠ ʥʫʞʥʦ ʠʜʪʠ? (5 ʙʘʣʣʦʚ) 

1) ʣʝʚʳʡ ʚʝʨʭʥʠʡ ʛʥʦʤ, ʧʠʣʷʱʠʡ ʙʨʝʚʥʦ, ʧʫʪʴ 3-2-1 

2) ʣʝʚʳʡ ʚʝʨʭʥʠʡ ʛʥʦʤ, ʧʠʣʷʱʠʡ ʙʨʝʚʥʦ, ʧʫʪʴ 4-8-9-10-14-15-16-17-21-22-1 

3) ʧʨʘʚʳʡ, ʚʝʨʭʥʠʡ ʛʥʦʤ ʩ ʣʦʧʘʪʦʡ, ʩʘʞʘʶʱʠʡ ʥʝʯʪʦ ʩ ʢʦʨʥʷʤʠ, ʧʫʪʴ 4-5-7-6 

4) ʧʨʘʚʳʡ, ʚʝʨʭʥʠʡ ʛʥʦʤ ʩ ʣʦʧʘʪʦʡ, ʩʘʞʘʶʱʠʡ ʥʝʯʪʦ ʩ ʢʦʨʥʷʤʠ, ʧʫʪʴ 3-2-22-

21-17-16-15-14-10-9-8-4-5-7-6 

5) ʣʝʚʳʡ ʥʠʞʥʠʡ ʛʥʦʤ ʩ ʣʠʣʦʚʳʤ ʮʚʝʪʦʯʢʦʤ, 3-2-22-21-17-18-19 

6) ʣʝʚʳʡ ʥʠʞʥʠʡ ʛʥʦʤ ʩ ʣʠʣʦʚʳʤ ʮʚʝʪʦʯʢʦʤ, 4-8-9-10-14-15-16-17-18-19 

7) ʧʨʘʚʳʡ ʥʠʞʥʠʡ ʛʥʦʤ ʩ ʧʪʠʯʢʘʤʠ, 4-8-9-10-13-12-11 

8) ʧʨʘʚʳʡ ʥʠʞʥʠʡ ʛʥʦʤ ʩ ʧʪʠʯʢʘʤʠ, 3-2-22-21-17-16-15-14-10-13-12-11 

9) ʣʝʚʳʡ ʚʝʨʭʥʠʡ ʛʥʦʤ, ʧʠʣʷʱʠʡ ʙʨʝʚʥʦ, ʧʫʪʴ 4-8-9-10-14-15-16-17-21-22-2-1 

10) ʟʜʝʩʴ ʵʪʦʛʦ ʧʫʪʠ ʥʝʪ, ʫʢʘʞʫ ʧʨʘʚʠʣʴʥʳʡ ʚ ʬʘʡʣʝ ʨʝʰʝʥʠʷ 

2. ɺ ʬʘʡʣʝ ʦʪʚʝʪʦʚ ʦʧʠʰʠʪʝ ʢʨʘʪʢʦ ʧʨʦʮʝʩʩ ʩʠʥʪʝʟʘ ʠ ʥʘʧʠʰʠʪʝ ʚʩʝ ʥʝʦʙʭʦʜʠʤʳʝ 

ʫʨʘʚʥʝʥʠʷ ʨʝʘʢʮʠʡ ʩ ʥʫʞʥʳʤʠ ʢʦʵʬʬʠʮʠʝʥʪʘʤʠ. (ʜʦ 10 ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʙʘʣʣʦʚ) 

3. ɻʜʝ ʵʪʠ ʥʘʥʦʯʘʩʪʠʮʳ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʥʘ ʧʨʘʢʪʠʢʝ (ʧʦ ʢʨʘʡʥʝʡ ʤʝʨʝ, ʧʦ 

ʧʨʝʜʧʦʣʦʞʝʥʠʷʤ, ʚʳʩʢʘʟʳʚʘʝʤʳʤ ʚʦ ʤʥʦʛʠʭ ʥʘʫʯʥʳʭ ʧʫʙʣʠʢʘʮʠʷʭ)? (3 ʙʘʣʣʘ) 

1) ʚ ʧʨʦʤʳʰʣʝʥʥʦ ʧʨʦʠʟʚʦʜʠʤʳʭ ʙʘʪʘʨʝʡʢʘʭ ʩ ʨʝʢʦʨʜʥʦʡ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʴʶ 

2) ʜʣʷ ʩʦʟʜʘʥʠʷ ʙʳʪʦʚʳʭ ʢʨʘʩʦʢ 

3) ʚ ʥʘʥʦʤʝʜʠʮʠʥʝ 

4) ʚ ʙʠʦʣʦʛʠʯʝʩʢʠ - ʘʢʪʠʚʥʳʭ ʧʠʱʝʚʳʭ ʜʦʙʘʚʢʘʭ ʜʣʷ ʜʠʘʙʝʪʠʢʦʚ 

5) ʚ ʘʥʪʠʢʦʨʨʦʟʠʦʥʥʳʭ ʧʦʢʨʳʪʠʷʭ ʚ ʘʚʪʦʤʦʙʠʣʴʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ 

6) ʜʣʷ ʠʟʛʦʪʦʚʣʝʥʠʷ ʟʝʨʢʘʣ 

7) ʜʣʷ ʩʦʟʜʘʥʠʷ ʤʝʪʘʣʣʠʯʝʩʢʠʭ ʩʧʣʘʚʦʚ ʩ ʧʘʤʷʪʴʶ ʬʦʨʤʳ 

8) ʧʨʠ ʩʦʟʜʘʥʠʠ ʢʝʨʤʝʪʦʚ ʜʣʷ ʪʦʧʣʠʚʥʳʭ ʵʣʝʤʝʥʪʦʚ 

9) ʚ ʦʤʦʣʘʞʠʚʘʶʱʝʡ ʢʦʩʤʝʪʠʢʝ 

10) ʜʣʷ ʤʘʛʥʠʪʥʦʡ ʛʠʧʝʨʪʝʨʤʠʠ ʟʣʦʢʘʯʝʩʪʚʝʥʥʳʭ ʦʧʫʭʦʣʝʡ 

II. ʋʜʠʚʠʪʝʣʴʥʳʝ ʣʘʧʢʠ 
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ñɼʣʠʥʘ ʝʛʦ ʩʦʩʪʘʚʣʷʝʪ ʦʪ 8 ʜʦ 30 ʩʤ. ɻʦʣʦʚʘ ʜʦʚʦʣʴʥʦ ʰʠʨʦʢʘ ʠ ʩʠʣʴʥʦ ʩʧʣʶʱʝʥʘ, ʛʣʘʟʘ 

ʙʝʟ ʚʝʢ ʩʦ ʱʝʣʝʚʠʜʥʳʤ ʟʨʘʯʢʦʤ, ʰʝʷ ʢʦʨʦʪʢʘ, ʪʝʣʦ ʪʦʣʩʪʦʝ ʠ ʩʧʣʶʱʝʥʥʦʝ, ʭʚʦʩʪ 

ʫʤʝʨʝʥʥʦʡ ʜʣʠʥʳ, ʧʦ ʙʦʣʴʰʝʡ ʯʘʩʪʠ ʚʝʩʴʤʘ ʣʦʤʢʠʡ. ʊʝʣʦ ʧʦʢʨʳʪʦ ʤʝʣʢʠʤʠ ʙʫʛʦʨʯʘʪʳʤʠ 

ʠ ʟʝʨʥʠʩʪʳʤʠ ʯʝʰʫʡʢʘʤʠ. ɺʦʜʷʪʩʷ ʚ ʪʝʧʣʳʭ ʩʪʨʘʥʘʭ ʉʪʘʨʦʛʦ ʠ ʅʦʚʦʛʦ ʩʚʝʪʘò. ʈʝʯʴ ʠʜʝʪ ʦ 

ʛʝʢʢʦʥʝ ï ʙʝʟʦʙʠʜʥʦʡ ʢʨʘʩʠʚʦʡ ʷʱʝʨʢʝ, ʜʘʚʥʦ ʧʨʠʚʣʝʢʘʶʱʝʡ ʚʥʠʤʘʥʠʝ ʫʯʝʥʳʭ ʩʚʦʝʡ 

ʫʥʠʢʘʣʴʥʦʡ ʩʧʦʩʦʙʥʦʩʪʴʶ ʣʘʟʘʪʴ ʢʘʢ ʫʛʦʜʥʦ ʠ ʛʜʝ ʫʛʦʜʥʦ. ɻʝʢʢʦʥʳ ʥʝ ʪʦʣʴʢʦ ʚʟʙʠʨʘʶʪʩʷ 

ʧʦ ʦʪʚʝʩʥʳʤ ʩʪʝʥʘʤ - ʦʥʠ ʩ ʪʘʢʦʡ ʞʝ ʣʝʛʢʦʩʪʴʶ ʭʦʜʷʪ ʧʦ ʧʦʪʦʣʢʫ ʠʣʠ ʦʢʦʥʥʦʤʫ ʩʪʝʢʣʫ. 

ɼʦʣʛʦʝ ʚʨʝʤʷ ʫʯʝʥʳʝ ʥʝ ʤʦʛʣʠ ʧʦʥʷʪʴ, ʢʘʢʠʤ ʦʙʨʘʟʦʤ ʛʝʢʢʦʥ ʙʝʛʘʝʪ ʧʦ ʩʦʚʝʨʰʝʥʥʦ 

ʛʣʘʜʢʦʤʫ ʚʝʨʪʠʢʘʣʴʥʦʤʫ ʩʪʝʢʣʫ, ʥʝ ʧʘʜʘʷ ʠ ʥʝ ʩʦʩʢʘʣʴʟʳʚʘʷ. ɹʳʣʦ ʧʨʝʜʧʨʠʥʷʪʦ ʤʥʦʛʦ 

ʧʦʧʳʪʦʢ ʦʙʲʷʩʥʠʪʴ ʵʪʦʪ ʧʨʠʨʦʜʥʳʡ ʬʝʥʦʤʝʥ. ʉʥʘʯʘʣʘ ʧʦʣʘʛʘʣʠ, ʯʪʦ ʚʝʩʴ ʩʝʢʨʝʪ ʚ 

ʫʥʠʢʘʣʴʥʳʭ ʧʨʠʩʦʩʢʘʭ, ʢʦʪʦʨʳʤʠ ʩʥʘʙʞʝʥʳ ʣʘʧʢʠ ʞʠʚʦʪʥʦʛʦ. ʅʦ ʚʳʷʩʥʠʣʦʩʴ, ʯʪʦ ʥʘ 

ʣʘʧʘʭ ʛʝʢʢʦʥʘ ʥʝʪ ʥʠʯʝʛʦ, ʧʦʭʦʞʝʛʦ ʥʘ ʧʨʠʩʦʩʢʠ, ʢʦʪʦʨʳʝ ʦʙʝʩʧʝʯʠʚʘʣʠ ʙʳ ʷʱʝʨʠʮʝ 

ʭʦʨʦʰʝʝ ʩʮʝʧʣʝʥʠʝ. 

ʅʝ ʦʧʨʘʚʜʘʣʦʩʴ ʠ ʧʨʝʜʧʦʣʦʞʝʥʠʝ, ʯʪʦ ʛʝʢʢʦʥ ʙʝʛʘʝʪ ʧʦ ʩʪʝʢʣʫ, ʧʨʠʢʣʝʠʚʘʷʩʴ ʢ ʝʛʦ 

ʧʦʚʝʨʭʥʦʩʪʠ ʢʣʝʡʢʦʡ ʞʠʜʢʦʩʪʴʶ, ʧʦʜʦʙʥʦ ʪʦʤʫ, ʢʘʢ ʜʝʨʞʠʪʩʷ ʥʘ ʨʘʟʥʳʭ ʧʨʝʜʤʝʪʘʭ 

ʫʣʠʪʢʘ. ɺ ʩʣʫʯʘʝ ʢʣʝʡʢʦʡ ʞʠʜʢʦʩʪʠ ʥʘ ʩʪʝʢʣʝ ʦʩʪʘʚʘʣʠʩʴ ʙʳ ʩʣʝʜʳ ʦʪ ʝʛʦ ʣʘʧ; ʢʨʦʤʝ ʪʦʛʦ, 

ʥʠʢʘʢʠʭ ʞʝʣʝʟ, ʩʧʦʩʦʙʥʳʭ ʚʳʜʝʣʷʪʴ ʪʘʢʫʶ ʞʠʜʢʦʩʪʴ, ʥʘ ʣʘʧʘʭ ʛʝʢʢʦʥʘ ʥʝ ʦʙʥʘʨʫʞʝʥʦ. 

ʈʘʟʛʘʜʢʘ ʵʪʦʛʦ ʷʚʣʝʥʠʷ ʙʫʢʚʘʣʴʥʦ ʧʦʨʘʟʠʣʘ ʦʙʱʝʩʪʚʝʥʥʦʩʪʴ: ʚʝʜʴ ʧʨʠ ʜʚʠʞʝʥʠʠ 

ʛʝʢʢʦʥʯʠʢ ʠʩʧʦʣʴʟʫʝʪ ʟʘʢʦʥʳ ʤʦʣʝʢʫʣʷʨʥʦʡ ʬʠʟʠʢʠ! ʋʯʝʥʳʝ ʚʥʠʤʘʪʝʣʴʥʦ ʠʟʫʯʠʣʠ ʣʘʧʢʫ 

ʛʝʢʢʦʥʘ ʧʦʜ ʤʠʢʨʦʩʢʦʧʦʤ. ɺʳʷʩʥʠʣʦʩʴ, ʯʪʦ ʦʥʘ ʧʦʢʨʳʪʘ ʤʝʣʴʯʘʡʰʠʤʠ ʚʦʣʦʩʢʘʤʠ, 

ʜʠʘʤʝʪʨ ʢʦʪʦʨʳʭ ʚ ʜʝʩʷʪʴ ʨʘʟ ʤʝʥʴʰʝ, ʯʝʤ ʜʠʘʤʝʪʨ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʚʦʣʦʩʘ. ʅʘ ʢʦʥʯʠʢʝ 

ʢʘʞʜʦʛʦ ʚʦʣʦʩʢʘ ʥʘʭʦʜʷʪʩʷ ʪʳʩʷʯʠ ʤʝʣʴʯʘʡʰʠʭ ʧʦʜʫʰʝʯʝʢ ʨʘʟʤʝʨʦʤ ʚʩʝʛʦ ʜʚʝʩʪʠ 

ʤʠʣʣʠʦʥʥʳʭ ʜʦʣʝʡ ʩʘʥʪʠʤʝʪʨʘ. ʉʥʠʟʫ ʧʦʜʫʰʝʯʢʠ ʧʨʠʢʨʳʪʳ ʣʠʩʪʦʯʢʘʤʠ ʪʢʘʥʠ, ʠ ʧʨʠ 

ʙʦʣʴʰʦʤ ʫʚʝʣʠʯʝʥʠʠ ʚʠʜʥʦ, ʯʪʦ ʢʘʞʜʳʡ ʣʠʩʪʦʯʝʢ ʧʦʢʨʳʪ ʩʦʪʥʷʤʠ ʪʳʩʷʯ ʪʦʥʢʠʭ 
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ʚʦʣʦʩʦʦʙʨʘʟʥʳʭ ʱʝʪʠʥʦʢ. ɸ ʱʝʪʠʥʢʠ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʜʝʣʷʪʩʷ ʥʘ ʩʦʪʥʠ ʣʦʧʘʪʦʦʙʨʘʟʥʳʭ 

ʢʦʥʯʠʢʦʚ, ʜʠʘʤʝʪʨ ʢʘʞʜʦʛʦ ʠʟ ʢʦʪʦʨʳʭ ʚʩʝʛʦ 200 ʥʤ! 

ʉʦʪʥʠ ʤʠʣʣʠʦʥʦʚ ʵʪʠʭ ʚʦʣʦʩʢʦʚ ʧʦʟʚʦʣʷʶʪ ʮʝʧʣʷʪʴʩʷ ʟʘ ʤʘʣʝʡʰʠʝ ʥʝʨʦʚʥʦʩʪʠ 

ʧʦʚʝʨʭʥʦʩʪʠ. ɼʘʞʝ ʩʦʚʝʨʰʝʥʥʦ ʛʣʘʜʢʦʝ, ʥʘ ʥʘʰ ʚʟʛʣʷʜ, ʩʪʝʢʣʦ ʜʘʝʪ ʛʝʢʢʦʥʘʤ ʜʦʩʪʘʪʦʯʥʦ 

ʚʦʟʤʦʞʥʦʩʪʝʡ ʟʘʮʝʧʠʪʴʩʷ. 

1. ʂʘʢʠʝ ʩʠʣʳ ʟʘʜʝʡʩʪʚʦʚʘʥʳ ʚ "ʧʨʠʣʠʧʘʥʠʠ" ʛʝʢʢʦʥʘ? (2 ʙʘʣʣʘ) 

1) ʢʦʚʘʣʝʥʪʥʳʝ ʩʚʷʟʠ 

2) ʚʦʜʦʨʦʜʥʳʝ ʩʚʷʟʠ 

3) ʚʘʥ-ʜʝʨ-ʚʘʘʣʴʩʦʚʳ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ 

4) ʠʦʥʥʳʝ ʩʚʷʟʠ 

5) ʤʝʪʘʣʣʠʯʝʩʢʠʝ ʩʚʷʟʠ 

6) ʢʦʦʨʜʠʥʘʮʠʦʥʥʳʝ ʩʚʷʟʠ 

7) ʜʦʥʦʨʥʦ-ʘʢʮʝʧʪʦʨʥʳʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ 

2. ʆʧʠʰʠʪʝ ʚ ʬʘʡʣʝ ʦʪʚʝʪʦʚ ʚʘʨʠʘʥʪʳ ʧʨʠʤʝʥʝʥʠʷ ʦʙʩʫʞʜʘʝʤʦʛʦ ʵʬʬʝʢʪʘ ʚ ʞʠʟʥʠ 

ʯʝʣʦʚʝʢʘ, ʥʘʫʢʝ, ʪʝʭʥʠʢʝ. (ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ 3 ʙʘʣʣʘ) 

3. ʉ ʦʙʝʟʜʚʠʞʠʚʘʥʠʝʤ (ʚ ʧʨʦʮʝʩʩʝ ʧʫʪʝʰʝʩʪʚʠʷ) ʢʘʢʦʛʦ ʠʟ ʥʠʞʝ ʧʝʨʝʯʠʩʣʝʥʥʳʭ 

ʠʟʚʝʩʪʥʳʭ ʣʠʪʝʨʘʪʫʨʥʳʭ ʛʝʨʦʝʚ ʤʦʞʥʦ ʙʳʣʦ ʙʳ ʩʨʘʚʥʠʪʴ ʵʬʬʝʢʪ "ʧʨʠʢʣʝʠʚʘʥʠʷ" 

ʛʝʢʢʦʥʘ ʢ "ʛʣʘʜʢʦʡ" ʧʦʚʝʨʭʥʦʩʪʠ (ʵʪʦʪ ʵʬʬʝʢʪ ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʙʳʪʫʝʪ ʚ ʥʘʫʯʥʦʡ 

ʣʠʪʝʨʘʪʫʨʝ, ʥʦ ʚ ʧʨʠʤʝʥʝʥʠʠ ʢ ʪʘʢ ʥʘʟʳʚʘʝʤʳʤ ʩʫʧʨʘʤʦʣʝʢʫʣʷʨʥʳʤ ʩʦʝʜʠʥʝʥʠʷʤ). 

(3 ʙʘʣʣʘ) 

1) ʀʣʴʷ ʄʫʨʦʤʝʮ 

2) ʂʘʰʪʘʥʢʘ 

3) ʇʨʦʤʝʪʝʡ 

4) ɼʝʜ ʄʦʨʦʟ 

5) ɸʩʩʦʣʴ 

6) ɻʫʣʣʠʚʝʨ 

7) ʏʘʜʩʢʠʡ 

8) ʄʮʳʨʠ 

9) ɽʚʛʝʥʠʡ ʆʥʝʛʠʥ 

10) ɹʘʨʦʥ ʄʶʥʛʭʘʫʟʝʥ 

III. çɹʦʞʝʩʪʚʝʥʥʳʡ ʩʚʝʪè 
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C ʨʘʟʚʠʪʠʝʤ ʥʘʥʦʪʝʭʥʦʣʦʛʠʡ ʦʙʳʯʥʳʝ ʤʘʪʝʨʠʘʣʳ ʧʨʠʦʙʨʝʪʘʶʪ ʥʦʚʳʝ ʩʚʦʡʩʪʚʘ. ʊʫʨʠʩʪʦʚ, 

ʧʦʩʝʱʘʶʱʠʭ ʈʠʤ, ʥʘʨʷʜʫ ʩ ʠʟʚʝʩʪʥʝʡʰʠʤʠ ʩʪʘʨʠʥʥʳʤʠ ʧʘʤʷʪʥʠʢʘʤʠ ʘʨʭʠʪʝʢʪʫʨʳ 

ʧʨʠʚʣʝʢʘʝʪ ʥʝʦʙʳʯʥʦʝ ʟʜʘʥʠʝ ʚ ʜʫʭʝ ʧʦʩʪʤʦʜʝʨʥʠʟʤʘ ï ʮʝʨʢʦʚʴ Dives in Misericordia 

(çʑʝʜʨʳʡ ʚ ʤʠʣʦʩʝʨʜʠʠè). ʕʪʦ ʦʩʣʝʧʠʪʝʣʴʥʦ ʙʝʣʦʝ ʩʦʦʨʫʞʝʥʠʝ ʠʟ ʩʙʦʨʥʦʛʦ 

ʞʝʣʝʟʦʙʝʪʦʥʘ ʠ ʩʪʝʢʣʘ ʩʦʩʪʦʠʪ ʠʟ ʪʨʝʭ ʠʟʦʛʥʫʪʳʭ ʢʦʥʩʪʨʫʢʮʠʡ, ʥʘʧʦʤʠʥʘʶʱʠʭ ʨʘʢʦʚʠʥʳ 

ʠʣʠ ʣʝʧʝʩʪʢʠ ʮʚʝʪʢʘ (ʩʤ. ʨʠʩʫʥʦʢ). ɿʜʘʥʠʝ ʢʘʢ ʙʫʜʪʦ ʩʚʝʪʠʪʩʷ ʠ ʦʩʪʘʝʪʩʷ ʠʜʝʘʣʴʥʦ ʙʝʣʳʤ. 

1. ʏʘʩʪʠʮʳ ʢʘʢʦʛʦ ʚʝʱʝʩʪʚʘ ʧʦʟʚʦʣʷʶʪ ʜʦʙʠʪʴʩʷ ʪʘʢʠʭ ʫʥʠʢʘʣʴʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

"ʚʝʯʥʦʡ ʯʠʩʪʦʪʳ"? (2 ʙʘʣʣʘ) 

1) ʩʪʠʨʘʣʴʥʳʡ ʧʦʨʦʰʦʢ 

2) ʤʝʣ 

3) ʨʝʯʥʦʡ ʢʚʘʨʮʝʚʳʡ ʧʝʩʦʢ 

4) ʟʦʣʘ ʧʦʜʩʦʣʥʫʭʘ 

5) ʥʘʥʦʯʘʩʪʠʮʳ ʩʝʨʝʙʨʘ 

6) ʬʦʩʬʦʨ 

7) ʜʠʦʢʩʠʜ ʪʠʪʘʥʘ 

8) ʢʚʘʥʪʦʚʳʝ ʪʦʯʢʠ ʩʝʣʝʥʠʜʘ ʢʘʜʤʠʷ 

9) ʙʦʨʥʘʷ ʢʠʩʣʦʪʘ 

10) ʩʠʣʠʢʘʪ ʥʘʪʨʠʷ 

2. ɺ ʬʘʡʣʝ ʦʪʚʝʪʦʚ ʟʘ ɺʘʰʠ ʧʦʷʩʥʝʥʠʷ, ʧʦʯʝʤʫ ʪʘʢ ʧʨʦʠʩʭʦʜʠʪ, ɺʳ ʧʦʣʫʯʠʪʝ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ 3 ʙʘʣʣʘ. 

IV. çʉʧʠʯʝʯʥʳʝ ʜʦʤʠʢʠè 
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ʆʜʠʥ ʠʟ ʤʦʱʥʳʭ ʧʨʠʝʤʦʚ ʥʘʥʦʪʝʭʥʦʣʦʛʠʡ ʷʚʣʷʝʪʩʷ ʩʦʟʜʘʥʠʝ ʨʘʟʣʠʯʥʳʭ ʤʦʣʝʢʫʣʷʨʥʳʭ 

ʬʦʨʤ. ʆʥʠ ʚʦ ʤʥʦʛʦʤ ʧʨʝʜʦʧʨʝʜʝʣʷʶʪ ʩʚʦʡʩʪʚʘ ʧʦʣʫʯʘʝʤʳʭ ʩ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʤʘʪʝʨʠʘʣʦʚ, ʘ ʠʥʦʛʜʘ ʠ ʫʥʠʢʘʣʴʥʳʝ, ʥʝʧʨʝʜʩʢʘʟʫʝʤʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ. ʇʦʩʤʦʪʨʠʪʝ 

ʚʥʠʤʘʪʝʣʴʥʦ ʥʘ ʨʠʩʫʥʦʢ, ʥʘ ʢʦʪʦʨʦʤ ʦʯʝʥʴ ʩʭʝʤʘʪʠʯʥʦ ʠʟʦʙʨʘʞʝʥ ʢʣʘʩʩ ʦʯʝʥʴ ʚʘʞʥʳʭ 

ʤʦʣʝʢʫʣ, ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʶʱʠʭʩʷ ʚ ʥʘʥʦʪʝʭʥʦʣʦʛʠʷʭ. 

1. ʏʪʦ ʵʪʦ ʟʘ ʢʣʘʩʩ ʤʦʣʝʢʫʣ? (2 ʙʘʣʣʘ) 

1) ʣʶʤʠʥʦʬʦʨʳ 

2) ʧʦʣʠʤʝʨʳ 

3) ʘʣʢʝʥʳ 

4) ʘʣʢʘʥʳ 

5) ɼʅʂ 

6) ʈʅʂ 

7) ʇɸɺ 

8) ɸʊʌ 

9) ʬʫʣʣʝʨʝʥʳ 

10) ʫʛʣʝʨʦʜʥʳʝ ʥʘʥʦʪʨʫʙʢʠ 

2. ɺ ʬʘʡʣʝ ʦʪʚʝʪʦʚ ʥʘʟʦʚʠʪʝ ʩʦʩʪʘʚʥʳʝ ʯʘʩʪʠ ʵʪʠʭ ʤʦʣʝʢʫʣ ʠ ʧʨʠʚʝʜʠʪʝ ʧʨʠʤʝʨʳ - 

ʭʠʤʠʯʝʩʢʠʝ ʥʘʟʚʘʥʠʷ - ʪʘʢʠʭ "ʩʦʩʪʘʚʥʳʭ ʯʘʩʪʝʡ". (3 ʙʘʣʣʘ) 

 

3. ʂʘʢ ʥʘʟʳʚʘʶʪʩʷ ʦʙʨʘʟʦʚʘʥʠʷ, ʩʬʦʨʤʠʨʦʚʘʥʥʳʝ ʵʪʠʤʠ çʩʧʠʯʢʘʤʠè? (2 ʙʘʣʣʘ)  

1) ʢʘʨʙʦʨʘʥʳ 
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2) ʩʬʝʨʦʣʠʪʳ 

3) ʜʝʥʜʨʠʪʳ 

4) ʧʦʣʠʤʝʨʥʳʝ ʤʠʢʨʦʩʬʝʨ r

5) ʧʫʟʳʨʴʢʠ 

6) ʜʝʥʜʨʠʤʝʨʳ 

7) ʢʚʘʥʪʦʚʳʝ ʪʦʯʢʠ 

8) ʤʠʮʝʣʣʳ 

9) ʬʫʣʣʝʨʝʥʳ 

4. ɺ ʬʘʡʣʝ ʦʪʚʝʪʘ ʟʘ 5 ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʙʘʣʣʦʚ ʦʪʚʝʪʴʪʝ, ʧʦʯʝʤʫ ʪʘʢʠʝ ʦʙʨʘʟʦʚʘʥʠʷ 

ʚʦʟʥʠʢʘʶʪ ʠ ʨʘʩʩʢʘʞʠʪʝ, ʛʜʝ ʵʪʠ ʦʙʨʘʟʦʚʘʥʠʷ ʤʦʞʥʦ ʚʩʪʨʝʪʠʪʴ ʚ ʞʠʚʦʡ ʠ ʥʝʞʠʚʦʡ 

ʧʨʠʨʦʜʝ.  

V. ʋʛʣʝʨʦʜʥʳʡ ʩʢʝʣʝʪ ʂʘʱʝʷ ɹʝʩʩʤʝʨʪʥʦʛʦ 

 

ʈʘʩʩʢʘʞʫ ʷ ʚʘʤ, ʜʝʪʦʯʢʠ, ʩʢʘʟʢʫ, ʥʦ ʫʞʝ ʥʘ ʥʳʥʝʰʥʠʡ ʣʘʜé 

ɾʠʣ ʜʘ ʙʳʣ ʂʘʱʝʡ, ʧʦ ʧʨʦʟʚʘʥʴʶ ɹʝʩʩʤʝʨʪʥʳʡ. 

ʂʦʛʜʘ-ʪʦ ʜʘʚʥʳʤ-ʜʘʚʥʦ ʦʥ ʙʳʣ ʚʝʣʠʢʠʤ ʫʯʸʥʳʤ, ʯʘʨʦʜʝʝʤ ʠ ʠʩʢʫʩʩʥʠʢʦʤ. ʀ ʪʘʢ ʤʥʦʛʦ ʫ 

ʥʝʛʦ ʙʳʣʦ ʜʝʣ ʩʣʘʚʥʳʭ, ʯʪʦ ʨʝʰʠʣʠ ʟʣʦʜʝʠ ʝʛʦ ʧʦʛʫʙʠʪʴ. ʂʦʚʘʨʥʦ ʨʝʰʠʣʠ ʦʥʠ ʟʘʪʨʘʚʠʪʴ 

ʂʘʱʝʷ. ʇʨʦʟʥʘʣʠ ʦʥʠ, ʯʪʦ ʩʦ ʚʨʝʤʸʥ ʫʯʝʥʠʯʝʩʪʚʘ ʩʚʦʝʛʦ ʧʦʣʶʙʠʣ ʂʘʱʝʡ ʤʦʣʦʢʦ ʩʚʝʞʝʝ ʠ 

ʥʘʯʘʣʠ ʚ ʪʦ ʤʦʣʦʢʦ ʷʜ ʧʦʜʩʳʧʘʪʴ. ʀ ʥʘʯʘʣ ʂʘʱʝʶʰʢʘ ʙʦʣʝʪʴ ʜʘ ʯʘʭʥʫʪʴ. ʇʴʸʪ ʦʥ ʤʦʣʦʢʦ 

ʩʚʦʸ, ʜʘ ʦʥʦ ʥʝ ʧʦʤʦʛʘʝʪ ʝʤʫ, ʘ ʪʦʣʴʢʦ ʭʫʞʝ ʜʝʣʘʝʪ. 

ʂʠʥʫʣ ʦʥ ʚ ʩʝʨʜʮʘʭ ʩʚʦʡ ʢʫʙʦʢ ʩʝʨʝʙʨʷʥʳʡ ʩ ʦʩʪʘʪʢʘʤʠ ʤʦʣʦʢʘ ʚ ʦʛʦʥʴ ʜʘ ʫʚʠʜʝʣ, ʯʪʦ 

ʧʣʘʤʷ ʤʘʣʠʥʦʚʳʤ ʩʪʘʣʦ. ʊʦʛʜʘ ʂʘʱʝʡ ʚʟʷʣ ʤʦʣʦʢʦ, ʜʘ ʚʳʜʝʣʠʣ ʠʟ ʥʝʛʦ ʷʜ ʢʦʚʘʨʥʳʡ. (ʗʜ 

ʩʦʩʪʦʷʣ ʠʟ ʜʚʫʭ ʵʣʝʤʝʥʪʦʚ, ʤʘʩʩʦʚʘʷ ʜʦʣʷ ʦʜʥʦʛʦ ʠʟ ʥʠʭ ʙʳʣʘ ʨʘʚʥʘ 55,35%.) 

ʇʦʥʷʣ ʂʘʱʝʡ, ʯʪʦ ʝʛʦ ʠʟʞʠʪʴ ʭʦʪʷʪ, ʦʩʝʨʯʘʣ. ɼʘ ʟʘʙʦʣʝʣ ʩʠʣʴʥʦ, ʥʠ ʤʝʯ-ʢʣʘʜʝʥʝʮ ʥʝ 

ʧʦʜʥʷʪʴ, ʥʠ ʜʦʩʧʝʭʦʚ ʥʝ ʥʘʜʝʪʴ. ʀ ʤʥʦʛʦ ʷʜʫ ʙʳʣʦ ʚ ʪʝʣʝ ʂʘʱʝʝʚʦʤ, ʥʝ ʠʟʚʝʩʪʠ ʝʛʦ ʙʳʣʦ. 

ʊʦʛʜʘ ʂʘʱʝʡ ʧʨʠʜʫʤʘʣ, ʢʘʢ ʢʦʩʪʦʯʢʠ ʩʚʦʠ ʮʝʣʠʢʦʤ ʟʘʤʝʥʠʪʴ ʥʘ ʥʘʥʦʪʨʫʙʢʠ ʫʛʣʝʨʦʜʥʳʝ, 

ʩʪʝʢʣʦʫʛʣʝʨʦʜʦʤ ʩʨʦʱʝʥʥʳʝ. ɼʦʣʛʦ ʂʘʱʝʡ ʢʦʩʪʦʯʢʠ ʩʚʦʠ ʜʝʣʘʣ, ʘ ʟʘʪʝʤ ʟʘʢʨʳʣʩʷ ʚ ʟʘʤʢʝ 
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ʠ ʧʨʠʢʘʟʘʣ ʩʚʦʝʤʫ ʧʦʤʦʱʥʠʢʫ ʦʧʝʨʘʮʠʶ ʧʨʦʚʦʜʠʪʴ, ʯʪʦʙʳ ʢʦʩʪʦʯʢʠ ʩʚʦʠ ʙʦʣʴʥʳʝ 

ʧʦʧʨʘʚʠʪʴ. ʉʜʝʣʘʣ ʧʦʤʦʱʥʠʢ ʦʧʝʨʘʮʠʶ, ʠ ʩʪʘʣ ʫ ʂʘʱʝʷ ʫʛʣʝʨʦʜʥʳʡ ʩʢʝʣʝʪ, ʜʘ ʪʦʣʴʢʦ 

ʠʩʭʫʜʘʣ ʂʘʱʝʡ ʩʠʣʴʥʦ ï ʢʦʩʪʦʯʢʠ ʤʝʩʪʘʤʠ ʘʞ ʥʘʨʫʞʫ ʪʦʨʯʘʪ. ʀ ʩʢʘʟʘʣ ʂʘʱʝʡ ʟʣʦʜʝʷʤ, 

ʯʪʦ ʥʘʢʘʞʝʪ ʦʥ ʠʭ. ɸ ʟʣʦʜʝʠ ʧʨʠʙʝʞʘʣʠ ʢ ɹʘʨʘʙʘʩʫ, ʟʣʦʙʥʦʤʫ, ʞʘʜʥʦʤʫ ʠ ʢʦʚʘʨʥʦʤʫ 

ʯʘʨʦʜʝʶ, ʠ ʩʪʘʣʠ ʫ ʥʝʛʦ ʟʘʱʠʪʳ ʧʨʦʩʠʪʴ. ɸ ɹʘʨʘʙʘʩʫ ʟʣʦʤʫ ʠ ʥʘʜʦ ʪʦʣʴʢʦ: ʂʘʱʝʷ ʠʟʞʠʪʴ 

ʜʘ ʜʝʥʝʛ ʟʘʛʨʝʩʪʠ. ʇʦʩʪʘʚʠʣ ʦʥ ʟʣʦʜʝʷʤ ʥʘ ʚʦʨʦʪʘ ʚ ʟʘʤʢʝ ʩʠʛʥʘʣʠʟʘʮʠʶ ʭʠʪʨʫʶ, ʥʘ 

ʨʝʥʪʛʝʥʝ ʦʩʥʦʚʘʥʥʫʶ. ɻʦʚʦʨʠʪ: ʥʠ ʧʪʠʮʘ ʢ ʚʘʤ ʥʝ ʟʘʣʝʪʠʪ, ʥʠ ʟʚʝʨʴ ʥʝ ʟʘʙʝʞʠʪ ï ʚʩʝʭ 

ʫʚʠʜʠʪʝ. ɼʘʞʝ ʰʘʧʢʘ-ʥʝʚʠʜʠʤʢʘ ʥʝ ʫʢʨʦʝʪ. ʇʨʦʟʥʘʣ ʧʨʦ ʪʦ ʂʘʱʝʡ ʠ ʛʦʚʦʨʠʪ: ʧʨʦʡʜʫ ʷ, ʘ 

ʚʳ ʠ ʟʥʘʪʴ ʥʝ ʙʫʜʝʪʝ. ʊʦʛʜʘ ɹʘʨʘʙʘʩ ʩʜʝʣʘʣ ʟʣʦʜʝʷʤ ʤʘʰʠʥʫ, ʯʪʦ ʤʦʣʥʠʠ ʙʨʦʩʘʝʪ. ɸ 

ʂʘʱʝʡ ʠ ʛʦʚʦʨʠʪ: ʧʨʦʡʜʫ ʷ ʠ ʥʝ ʦʩʪʘʥʦʚʠʪ ʤʝʥʷ ʤʘʰʠʥʘ ʚʘʰʘ. ʊʦʛʜʘ ɹʘʨʘʙʘʩ ʛʦʚʦʨʠʪ: ʚʦʪ 

ʚʦʟʴʤʫ ʷ ʜʫʙʠʥʫ ʙʦʣʴʰʫʶ, ʜʘ ʩʘʤ ʪʝʙʷ ʟʘʛʫʙʣʶ. ʆʩʝʨʯʘʣ ʂʘʱʝʡ, ʜʘ ʥʘ ʟʣʦʜʝʝʚ ʧʦʰʸʣ. ʀ 

ʧʨʦʰʸʣ ʦʥ ʩʢʚʦʟʴ ʩʠʛʥʘʣʠʟʘʮʠʶ, ʠ ʩʢʚʦʟʴ ʤʦʣʥʠʠ, ʜʘ ʚʩʪʨʝʪʠʣ ɹʘʨʘʙʘʩʘ. ɿʘʨʝʚʝʣ ɹʘʨʘʙʘʩ 

ʜʫʨʥʳʤ ʛʦʣʦʩʦʤ ʠ ʥʘʯʘʣ ʜʫʙʠʥʦʡ ʤʘʭʘʪʴ. ɸ ʂʘʱʝʡ ʭʫʜʦʡ ʜʘ ʰʫʩʪʨʳʡ ʩʪʘʣ ï ʥʝ ʤʦʞʝʪ ʚ 

ʥʝʛʦ ɹʘʨʘʙʘʩ ʧʦʧʘʩʪʴ, ʘ ʢʦʣʠ ʟʘʮʝʧʠʪ, ʪʦ ʂʘʱʝʡ ʩʤʝʸʪʩʷ ʪʦʣʴʢʦ: ʩʦʚʩʝʤ ʪʳ, ɹʘʨʘʙʘʩ, 

ʟʘʭʠʨʝʣ, ʥʝʪʫ ʫ ʪʝʙʷ ʩʠʣʫʰʢʠ. ɿʘʤʘʷʣʩʷ ɹʘʨʘʙʘʩ, ʠʩʧʫʛʘʣʩʷ, ʙʨʦʩʠʣ ʜʫʙʠʥʫ ʠ ʧʦʙʝʞʘʣ ʠʟ 

ʟʘʤʢʘ ʟʣʦʜʝʡʩʢʦʛʦ. ɼʘ ʟʘʙʳʣ ʦʥ ʧʨʦ ʤʘʰʠʥʫ ʩʚʦʶ, ʯʪʦ ʤʦʣʥʠʠ ʢʠʜʘʝʪ. ɹʨʦʩʠʣʘ ʤʘʰʠʥʘ 

ʤʦʣʥʠʶ, ɹʘʨʘʙʘʩ ʠ ʣʦʧʥʫʣ. ɸ ʂʘʱʝʡ ʜʘʣʴʰʝ ʧʦʰʸʣ, ʟʣʦʜʝʝʚ ʥʘʢʘʟʳʚʘʪʴ. ɼʘ ʠʩʧʫʛʘʣʠʩʴ 

ʟʣʦʜʝʠ, ʧʦ ʧʦʜʟʝʤʥʦʤʫ ʭʦʜʫ ʩʙʝʞʘʣʠ ʠʟ ʟʘʤʢʘ, ʘ ʧʦʪʦʤ ʠ ʩʦ ʩʪʨʘʥʳ ʪʦʡ. ʅʝ ʥʘʰʸʣ ʟʣʦʜʝʝʚ 

ʂʘʱʝʡ, ʨʘʟʨʫʰʠʣ ʟʘʤʦʢ ʠʭ, ʜʘ ʥʘʟʘʜ ʢ ʩʝʙʝ ʧʦʰʸʣ. ɸ ʟʣʦʜʝʠ ʢʘʢ ʧʨʦʟʥʘʣʠ, ʯʪʦ ʂʘʱʝʡ 

ɹʘʨʘʙʘʩʘ ʩʛʫʙʠʣ, ʪʘʢ ʠ ʧʨʦʟʚʘʣʠ ʝʛʦ ɹʝʩʩʤʝʨʪʥʳʤ. 

1. ʂʘʢʠʤ ʷʜʦʤ ʟʣʦʜʝʠ ʪʨʘʚʠʣʠ ʂʘʱʝʷ? (2 ʙʘʣʣʘ) 

1) SrCl2 

2) CaCO3 

3) ʘʢʪʠʚʠʨʦʚʘʥʥʳʡ ʫʛʦʣʴ 

4) ʛʘʣʘʢʪʦʟʘ 

5) ʣʘʢʪʦʟʘ 

6) ʛʠʜʨʦʢʩʠʘʧʘʪʠʪ 

7) ʛʣʶʢʦʥʘʪ ʢʘʣʴʮʠʷ 

8) ʤʠʨʘʙʠʣʠʪ 

9) ʢʘʟʝʠʥ 

10) ʢʦʣʣʘʛʝʥ 

2. ɺ ʬʘʡʣʝ ʦʪʚʝʪʦʚ ʜʦʢʘʞʠʪʝ, ʯʪʦ ʠʤʝʥʥʦ ʵʪʦ ʚʝʱʝʩʪʚʦ ʙʳʣʦ ʷʜʦʤ, ʠ ʦʙʲʷʩʥʠʪʝ, 

ʧʦʯʝʤʫ ʂʘʱʝʶ ʜʣʷ ʠʩʮʝʣʝʥʠʷ ʧʨʠʰʣʦʩʴ ʤʝʥʷʪʴ ʩʢʝʣʝʪ. (3 ʙʘʣʣʘ)  
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3. ʂʘʢ ʧʦʣʫʯʠʪʴ ʫʛʣʝʨʦʜʥʳʝ ʥʘʥʦʪʨʫʙʢʠ? (2 ʙʘʣʣʘ) 

1) ʥʘʛʨʝʚʦʤ ʘʣʤʘʟʘ 

2) ʩʠʥʪʝʟ ʚ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʜʫʛʝ 

3) ʦʙʨʘʙʦʪʢʘ ʩʘʭʘʨʘ ʦʣʝʫʤʦʤ 

4) ʦʙʨʘʙʦʪʢʘ ʛʨʘʬʠʪʘ ʢʦʥʮʝʥʪʨʠʨʦʚʘʥʥʦʡ ʘʟʦʪʥʦʡ ʢʠʩʣʦʪʦʡ 

5) ʛʠʜʨʦʛʝʥʠʟʘʮʠʷ ʬʫʣʣʝʨʝʥʘ 

6) ʧʦʣʠʢʦʥʜʝʥʩʘʮʠʷ ʙʝʥʟʦʣʘ 

7) ʮʠʢʣʠʟʘʮʠʷ ʛʝʧʪʘʥʘ 

8) ʧʦʣʠʤʝʨʠʟʘʮʠʷ ʵʪʠʣʝʥʘ 

4. ɺ ʬʘʡʣʝ ʦʪʚʝʪʦʚ ʦʧʠʰʠʪʝ, ʥʘʩʢʦʣʴʢʦ ʩʦʚʤʝʩʪʠʤ ʩ ʦʨʛʘʥʠʟʤʦʤ ʤʘʪʝʨʠʘʣ, ʢʦʪʦʨʳʡ 

ʂʘʱʝʡ ʠʩʧʦʣʴʟʦʚʘʣ ʜʣʷ ʩʦʟʜʘʥʠʷ ʩʚʦʝʛʦ ʩʢʝʣʝʪʘ, ʠ ʢʘʢ ʝʛʦ ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ. 

(3 ʙʘʣʣʘ) 

 

5. ʇʦʯʝʤʫ ʂʘʱʝʡ ʤʦʛ ʧʨʦʡʪʠ ʯʝʨʝʟ "ʨʝʥʪʛʝʥ" ʥʝʟʘʤʝʯʝʥʥʳʤ? (2 ʙʘʣʣʘ) 

1) ʧʦʪʦʤʫ ʯʪʦ ʩʢʝʣʝʪ ʂʘʱʝʷ ʦʪʨʘʞʘʣ ʨʝʥʪʛʝʥʦʚʩʢʦʝ ʠʟʣʫʯʝʥʠʝ 

2) ʧʦʪʦʤʫ ʯʪʦ ʩʢʝʣʝʪ ʂʘʱʝʷ ʧʦʣʥʦʩʪʴʶ ʧʦʛʣʦʱʘʣ ʨʝʥʪʛʝʥʦʚʩʢʦʝ ʠʟʣʫʯʝʥʠʝ 

3) ʧʦʪʦʤʫ ʯʪʦ ʫʛʣʝʨʦʜ ʥʘʭʦʜʠʪʩʷ ʚ ʥʘʯʘʣʝ ʧʝʨʠʦʜʠʯʝʩʢʦʡ ʪʘʙʣʠʮʝ ʵʣʝʤʝʥʪʦʚ 

4) ʧʦʪʦʤʫ ʯʪʦ ʫʛʣʝʨʦʜʥʳʡ ʩʢʝʣʝʪ ʙʳʣ ʟʘʢʨʳʪ ʢʦʞʝʡ 

5) ʧʦʪʦʤʫ ʯʪʦ ʨʝʥʪʛʝʥʦʚʩʢʠʝ ʣʫʯʠ ʚʳʟʳʚʘʶʪ ʧʨʦʪʝʢʘʥʠʝ ʭʠʤʠʯʝʩʢʠʭ ʨʝʘʢʮʠʡ 

ʫʛʣʝʨʦʜʥʳʭ ʥʘʥʦʪʨʫʙʦʢ ʠ ʩʪʝʢʣʦʫʛʣʝʨʦʜʘ 

6) ʧʦʪʦʤʫ ʯʪʦ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʨʝʥʪʛʝʥʦʚʩʢʦʛʦ ʠʟʣʫʯʝʥʠʷ ʩʪʝʢʣʦʫʛʣʝʨʦʜ 

ʢʨʠʩʪʘʣʣʠʟʫʝʪʩʷ 
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6. ʇʦʯʝʤʫ ʵʣʝʢʪʨʠʯʝʩʢʘʷ ʤʘʰʠʥʘ ɹʘʨʘʙʘʩʘ ʥʝ ʙʳʣʘ ʦʧʘʩʥʘ ʜʣʷ ʂʘʱʝʷ? (2 ʙʘʣʣʘ)  

1) ʧʦʪʦʤʫ ʯʪʦ ʨʘʟʨʷʜʳ ʥʝ ʤʦʛʣʠ ʨʘʩʧʣʘʚʠʪʴ ʫʛʣʝʨʦʜ 

2) ʧʦʪʦʤʫ ʯʪʦ ʫʛʣʝʨʦʜ ʥʝ ʧʨʦʚʦʜʠʪ ʵʣʝʢʪʨʠʯʝʩʢʠʡ ʪʦʢ 

3) ʧʦʪʦʤʫ ʯʪʦ ʫʛʣʝʨʦʜ ʵʢʨʘʥʠʨʫʝʪ ʣʶʙʦʝ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʝ ʠʟʣʫʯʝʥʠʝ 

4) ʧʦʪʦʤʫ ʯʪʦ ʨʘʟʨʫʰʠʪʴ ʫʛʣʝʨʦʜ ʤʦʞʥʦ ʪʦʣʴʢʦ ʧʨʠ ʚʳʩʦʢʦʡ ʪʝʤʧʝʨʘʪʫʨʝ 

5) ʧʦʪʦʤʫ ʯʪʦ ʫʛʣʝʨʦʜʥʳʝ ʥʘʥʦʪʨʫʙʢʠ ʤʦʛʫʪ ʧʨʦʚʦʜʠʪʴ ʵʣʝʢʪʨʠʯʝʩʢʠʡ ʪʦʢ ʠ 

6) ʩʢʝʣʝʪ ʩʣʫʞʠʣ "ʛʨʦʤʦʦʪʚʦʜʦʤ" 

7) ʧʦʪʦʤʫ ʯʪʦ ʥʦʚʳʡ ʩʢʝʣʝʪ ʩʣʫʞʠʣ ʙʦʣʴʰʠʤ ʢʦʥʜʝʥʩʘʪʦʨʦʤ 

 

7. ʇʦʯʝʤʫ ʫʜʘʨʳ ʜʫʙʠʥʳ ɹʘʨʘʙʘʩʘ ʥʝ ʦʩʦʙʦ ʚʨʝʜʠʣʠ ʂʦʱʝʶ? (2 ʙʘʣʣʘ) 

1) ʧʦʪʦʤʫ ʯʪʦ ʧʨʦʯʥʳʝ ʥʘʥʦʪʨʫʙʢʠ ʘʨʤʠʨʦʚʘʣʠ "ʚʷʟʢʫʶ" ʤʘʪʨʠʮʫ 

2) ʧʦʪʦʤʫ ʯʪʦ ʫʛʣʝʨʦʜʥʳʝ ʥʘʥʦʪʨʫʙʢʠ ʣʝʛʢʦ ʪʨʝʩʢʘʣʠʩʴ ʠ ʧʦʛʣʦʱʘʣʠ ʫʜʘʨ 

3) ʧʦʪʦʤʫ ʯʪʦ ʥʘʥʦʪʨʫʙʢʠ ʙʳʣʠ "ʧʫʰʠʩʪʳʤʠ", ʧʦʵʪʦʤʫ ʧʨʠ ʫʜʘʨʝ ʜʫʙʠʥʘ 

ʩʢʦʣʴʟʠʣʘ, ʢʘʢ ʧʦ ʩʤʘʟʢʝ 

4) ʧʦʪʦʤʫ ʯʪʦ ʧʨʠ ʫʜʘʨʝ ʚʦʟʥʠʢʘʣ ʵʣʝʢʪʨʠʯʝʩʢʠʡ ʨʘʟʨʷʜ, ʦʪʪʘʣʢʠʚʘʚʰʠʡ 

ʜʫʙʠʥʫ 

VI. ʇʨʦʩʚʝʯʠʚʘʶʱʘʷ ʵʣʝʢʪʨʦʥʥʘʷ ʤʠʢʨʦʩʢʦʧʠʷ 
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ʆʜʥʠʤ ʠʟ ʚʘʞʥʳʭ ʢʣʘʩʩʦʚ ʤʘʪʝʨʠʘʣʦʚ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʶʪ ʪʚʦʨʠʪʴ ʯʫʜʝʩʘ ʚ ʭʠʤʠʯʝʩʢʦʡ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʪʨʘʜʠʮʠʦʥʥʦ ʷʚʣʷʶʪʩʷ ʪʚʝʨʜʳʝ ʚʝʱʝʩʪʚʘ, ʢʦʪʦʨʳʝ ʫʩʢʦʨʷʶʪ ʩʢʦʨʦʩʪʠ 

ʧʨʷʤʦʡ ʠ ʦʙʨʘʪʥʦʡ ʨʝʘʢʮʠʠ, ʦʥʠ ʥʘʟʳʚʘʶʪʩʷ ʢʘʪʘʣʠʟʘʪʦʨʘʤʠ (ʛʝʪʝʨʦʛʝʥʥʳʤʠ 

ʢʘʪʘʣʠʟʘʪʦʨʘʤʠ). ʇʨʠ ʠʟʫʯʝʥʠʠ ʢʘʪʘʣʠʟʘʪʦʨʦʚ ʠ ʜʨʫʛʠʭ ʥʘʥʦʤʘʪʝʨʠʘʣʦʚ ʦʜʥʠʤ ʠʟ 

ʛʣʘʚʥʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ ʩʣʫʞʠʪ ʧʨʦʩʚʝʯʠʚʘʶʱʠʡ ʵʣʝʢʪʨʦʥʥʳʡ ʤʠʢʨʦʩʢʦʧ (ʇʕʄ). 

ɺʟʛʣʷʥʠʪʝ ʥʘ ʢʘʨʪʠʥʢʠ, ʩʜʝʣʘʥʥʳʝ ʩ ʧʦʤʦʱʴʶ ʇʕʄ. ʇʦʧʨʦʙʫʡʪʝ ʥʘʡʪʠ ʠ ʦʧʨʝʜʝʣʠʪʴ ʥʘ 

ʢʘʨʪʠʥʢʘʭ ʢʘʢʠʝ-ʥʠʙʫʜʴ ʭʘʨʘʢʪʝʨʥʳʝ ʵʣʝʤʝʥʪʳ. 

1. ʏʪʦ ʚʳ ʚʠʜʠʪʝ? (2 ʙʘʣʣʘ) 

1) ʥʘʥʦʠʛʦʣʢʠ 

2) ʩʣʠʧʰʠʝʩʷ ʥʘʥʦʯʘʩʪʠʮʳ 

3) ʬʫʣʣʝʨʝʥʳ 

4) ʥʘʥʦʪʨʫʙʢʠ 

5) ʩʢʦʣ ʤʝʪʘʣʣʠʯʝʩʢʦʛʦ ʩʧʣʘʚʘ 

6) ʧʫʟʳʨʴʢʠ ʚʦʟʜʫʭʘ 

7) ʧʦʛʣʦʱʝʥʠʝ ʩʚʝʪʘ 
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8) ʜʠʬʨʘʢʮʠʶ ʩʚʝʪʘ 

9) ʦʪʨʘʞʝʥʠʝ ʩʚʝʪʘ 

10) ʨʘʩʩʝʷʥʠʝ ʩʚʝʪʘ 

2. ʆʧʨʝʜʝʣʠʪʝ ʭʘʨʘʢʪʝʨʥʳʡ ʨʘʟʤʝʨ ʠʟʦʙʨʘʞʝʥʥʳʭ ʵʣʝʤʝʥʪʦʚ. (2 ʙʘʣʣʘ) 

1) 1 ʘʥʛʩʪʨʝʤ 

2) 5 ʘʥʛʩʪʨʝʤ 

3) 10 ʘʥʛʩʪʨʝʤ 

4) 50 ʘʥʛʩʪʨʝʤ 

5) 10 ʥʘʥʦʤʝʪʨʦʚ 

6) 100 ʥʘʥʦʤʝʪʨʦʚ 

7) 500 ʥʘʥʦʤʝʪʨʦʚ 

8) 1 ʤʠʢʨʦʥ 

9) 5 ʤʠʢʨʦʥ 

10) 10 ʤʠʢʨʦʥ 

3. ʏʪʦ ʦʟʥʘʯʘʶʪ ʤʝʣʢʠʝ ʧʦʣʦʩʢʠ, ʢʦʪʦʨʳʝ ʚʳ ʚʠʜʠʪʝ ʥʘ ʬʦʪʦʛʨʘʬʠʠ? (3 ʙʘʣʣʘ) 

1) ʷʜʨʘ ʘʪʦʤʦʚ 

2) ʮʝʧʦʯʢʠ ʥʘʥʦʯʘʩʪʠʮ 

3) ʟʘʨʷʜʢʘ ʧʦʚʝʨʭʥʦʩʪʠ ʵʣʝʢʪʨʦʥʥʳʤ ʧʫʯʢʦʤ 

4) ʘʪʦʤʥʳʝ ʨʷʜʳ 

5) ʧʦʣʦʩʳ ʪʨʘʚʣʝʥʠʷ ʚʝʱʝʩʪʚʘ ʚʘʢʫʫʤʦʤ 

6) ʥʘʥʦʪʨʫʙʢʠ 

7) ʪʨʝʱʠʥʳ 

8) ʩʪʫʧʝʥʴʢʠ ʨʦʩʪʘ ʥʘʥʦʯʘʩʪʠʮ 

ʂʘʪʘʣʠʪʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ ʢʘʪʘʣʠʟʘʪʦʨʘ ʚ ʨʘʩʯʝʪʝ ʥʘ ʤʦʣʴ ʨʝʟʢʦ ʚʦʟʨʘʩʪʘʝʪ ʧʨʠ 

ʫʤʝʥʴʰʝʥʠʠ ʢʨʠʩʪʘʣʣʠʢʘ ʢʘʪʘʣʠʟʘʪʦʨʘ ʜʦ ʥʘʥʦʨʘʟʤʝʨʦʚ, ʧʦʪʦʤʫ ʯʪʦ, ʢʘʢ ʧʨʘʚʠʣʦ, 

ʚʦʟʨʘʩʪʘʝʪ ʢʦʣʠʯʝʩʪʚʦ ʢʘʪʘʣʠʪʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʮʝʥʪʨʦʚ, ʢʦʪʦʨʳʝ ʢʦʥʪʘʢʪʠʨʫʶʪ ʩ 

ʨʝʘʛʠʨʫʶʱʠʤʠ ʚʝʱʝʩʪʚʘʤʠ, ʧʦʜʭʦʜʷʱʠʤʠ ʠʟʚʥʝ ʢ ʢʘʪʘʣʠʟʘʪʦʨʫ.  

ʅʘʧʨʠʤʝʨ, ʧʫʩʪʴ ʢʘʪʘʣʠʟʘʪʦʨ ɸ ʦʙʨʘʟʫʝʪ ʢʫʙʠʯʝʩʢʠʝ ʢʨʠʩʪʘʣʣʳ.  

4. ɺʦ ʩʢʦʣʴʢʦ ʨʘʟ ʚʦʟʨʘʩʪʘʝʪ ʩʢʦʨʦʩʪʴ ʨʝʘʢʮʠʠ ʧʨʠ ʫʤʝʥʴʰʝʥʠʠ ʨʝʙʨʘ ʢʫʙʘ ʢʨʠʩʪʘʣʣʘ 

ʪʘʢʦʛʦ ʢʘʪʘʣʠʟʘʪʦʨʘ ʦʪ 100 ʥʤ ʜʦ 10 ʥʤ (2 ʙʘʣʣʘ)?  

1) ʚ 1.5 ʨʘʟʘ 

2) ʚ 15 ʨʘʟ 

3) ʚ 25 ʨʘʟ 

4) ʚ ʢʦʨʝʥʴ ʠʟ ʪʨʝʭ ʨʘʟ 

5) ʚ 10 ʨʘʟ 
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6) ʚ 100 ʨʘʟ 

7) ʚ 1000 ʨʘʟ 

8) ʚ ʤʠʣʣʠʘʨʜ ʨʘʟ 

9) ʩʢʦʨʦʩʪʴ ʨʝʘʢʮʠʠ ʦʩʪʘʥʝʪʩʷ ʧʨʝʞʥʝʡ, ʧʦʩʢʦʣʴʢʫ ʥʝ ʠʟʤʝʥʠʪʩʷ ʢʦʣʠʯʝʩʪʚʦ 

ʤʦʣʝʡ ʚʝʱʝʩʪʚʘ 

5. ɺ ʬʘʡʣʝ ʦʪʚʝʪʦʚ ʙʦʣʝʝ ʜʝʪʘʣʴʥʦ ʧʦʷʩʥʠʪʝ, ʧʦʯʝʤʫ ʢʘʪʘʣʠʪʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ ɸ 

ʚʦʟʨʘʩʪʘʝʪ ʧʨʠ ʫʤʝʥʴʰʝʥʠʠ ʨʘʟʤʝʨʘ ʥʘʥʦʢʨʠʩʪʘʣʣʘ (3 ʙʘʣʣʘ). 

6. ʉʢʦʣʴʢʦ ʢʫʙʠʯʝʩʢʠʭ ʥʘʥʦʢʨʠʩʪʘʣʣʦʚ ɸ ʩ ʨʝʙʨʦʤ 100 ʥʤ ʤʦʞʥʦ ʩʦʩʪʘʚʠʪʴ ʠʟ ʦʜʥʦʛʦ 

ʤʦʣʷ ɸ, ʝʩʣʠ ʤʦʣʝʢʫʣʷʨʥʘʷ ʤʘʩʩʘ ɸ ʨʘʚʝʥ 58 ʛʨʘʤʤʘʤ, ʘ ʧʣʦʪʥʦʩʪʴ ï 2ʛ/ʩʤ
3
? 

(3 ʙʘʣʣʘ)  

1) 29 000 000 ʤʠʣʣʠʘʨʜʦʚ 

2) 58 ʪʨʠʣʣʠʦʥʦʚ 

3) 58 

4) 29 

5) 116 

6) 2000 

7) 5800 

8) 58 000 000 

9) 116 000 

10) 29 000 

VII. ʂʚʘʥʪʦʚʳʝ ʪʦʯʢʠ - ʚʩʝʤ ʥʘ ɿʝʤʣʝ! 

 

ʇʦ ʜʘʥʥʳʤ ʥʘ 2010 ʛʦʜ ʥʘ ɿʝʤʣʝ ʧʨʦʞʠʚʘʣʦ 6,8 ʤʣʨʜ. ʯʝʣʦʚʝʢ. ɺʩʝ ʣʶʜʠ ʥʘ ɿʝʤʣʝ ʣʶʙʷʪ 

ʢʨʘʩʠʚʳʝ ʚʝʱʠ, ʘ ʦʜʥʠ ʠʟ ʩʘʤʳʭ ʢʨʘʩʠʚʳʭ ʚʝʱʝʡ - ʢʚʘʥʪʦʚʳʝ ʪʦʯʢʠ, ʢʦʪʦʨʳʝ ʧʨʠ ʦʜʥʦʤ ʠ 

ʪʦʤ ʞʝ ʩʦʩʪʘʚʝ ʧʨʠ ʚʦʟʙʫʞʜʝʥʠʠ ʩʚʝʪʷʪʩʷ ʨʘʟʥʳʤ ʮʚʝʪʦʤ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʠʭ ʨʘʟʤʝʨʘ. 

1. ʏʪʦ ʪʘʢʦʝ ʢʚʘʥʪʦʚʘʷ ʪʦʯʢʘ? (2 ʙʘʣʣʘ)  

1) ʥʘʥʦʯʘʩʪʠʮʘ ʤʝʪʘʣʣʘ 
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2) ʥʘʥʦʯʘʩʪʠʮʘ ʧʦʣʫʧʨʦʚʦʜʥʠʢʘ 

3) ʩʛʫʩʪʦʢ ʧʣʘʟʤʳ 

4) ʟʘʤʦʨʦʞʝʥʥʳʝ ʬʦʪʦʥʳ 

5) ʩʚʝʪʷʱʠʝʩʷ ʙʘʢʪʝʨʠʠ 

6) ʘʛʨʝʛʘʪʳ ʤʦʣʝʢʫʣ ʢʨʘʩʠʪʝʣʝʡ 

7) ʢʘʚʠʪʘʮʠʦʥʥʳʡ ʧʫʟʳʨʝʢ 

 

ʅʘ ʚʨʝʟʢʝ ʦʩʥʦʚʥʦʛʦ ʛʨʘʬʠʢʘ ʠʟ ʨʝʘʣʴʥʦʡ ʥʘʫʯʥʦʡ ʩʪʘʪʴʠ ʩʧʨʘʚʘ ʚʚʝʨʭʫ (ʪʦ ʝʩʪʴ ʥʘ 

ʤʘʣʝʥʴʢʦʤ ʛʨʘʬʠʢʝ) ʧʦʢʘʟʘʥʦ, ʯʪʦ ʟʘʚʠʩʠʤʦʩʪʠ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʩʚʝʯʝʥʠʷ (ʦʩʴ ʦʨʜʠʥʘʪ) ʦʪ 

ʜʣʠʥʳ ʚʦʣʥʳ ʠʟʣʫʯʝʥʠʷ (ʦʩʴ ʘʙʩʮʠʩʩ, ʘʥʛʣ. "wavelength") ʠʤʝʶʪ ʦʩʪʨʳʝ ʤʘʢʩʠʤʫʤʳ, 

ʧʨʠʯʝʤ ʧʦʣʦʞʝʥʠʝ ʵʪʠʭ ʤʘʢʩʠʤʫʤʦʚ ʟʘʚʠʩʠʪ ʢʘʢ ʨʘʟ ʦʪ ʨʘʟʤʝʨʘ ʢʚʘʥʪʦʚʳʭ ʪʦʯʝʢ, ʢʦʪʦʨʳʡ 

ʧʦʵʪʦʤʫ ʦʧʨʝʜʝʣʷʝʪ ʮʚʝʪ ʩʝʯʝʥʠʷ. ʅʘ ʦʩʥʦʚʥʦʤ ʛʨʘʬʠʢʝ ʜʣʷ ʢʚʘʥʪʦʚʳʭ ʪʦʯʝʢ ʨʘʟʥʳʭ 

ʩʦʩʪʘʚʦʚ ʯʝʪʢʦ ʧʦʢʘʟʘʥʳ ʟʘʚʠʩʠʤʦʩʪʠ ʜʠʘʤʝʪʨʘ ʢʚʘʥʪʦʚʳʭ ʪʦʯʝʢ (ʦʙʦʟʥʘʯʝʥʦ ʢʘʢ "Qdot 

diameter (nm)") ʦʪ ʥʘʙʣʶʜʘʝʤʦʡ ʜʣʠʥʳ ʚʦʣʥʳ ʩʚʝʯʝʥʠʷ (ʦʙʦʟʥʘʯʝʥʦ ʢʘʢ "Emission 

wavelength"). 

ʇʫʩʪʴ ʚ ʵʢʩʧʝʨʠʤʝʥʪʝ ʢʚʘʥʪʦʚʳʝ ʪʦʯʢʠ ʪʝʣʣʫʨʠʜʘ ʢʘʜʤʠʷ CdTe ʙʳʣʠ ʩʠʥʪʝʟʠʨʦʚʘʥʳ ʧʨʠ 

ʧʨʦʧʫʩʢʘʥʠʠ 1 ʣ ʪʝʣʣʫʨʦʚʦʜʦʨʦʜʘ ʯʝʨʝʟ ʭʣʦʨʠʜ ʢʘʜʤʠʷ. ʊʦʯʢʠ ʩ ʚʳʭʦʜʦʤ 100% ʫʩʧʝʰʥʦ 

ʧʦʣʫʯʠʣʠʩʴ, ʧʨʠʯʝʤ ʦʜʥʦʛʦ ʠ ʪʦʛʦ ʞʝ ʨʘʟʤʝʨʘ, ʠ ʠʤʝʣʠ ʧʦʵʪʦʤʫ ʫʟʢʠʡ ʩʧʝʢʪʨ 

ʣʶʤʠʥʝʩʮʝʥʮʠʠ, ʤʘʢʩʠʤʫʤ ʧʠʢʘ ʢʦʪʦʨʦʛʦ ʧʨʠʰʝʣʩʷ ʥʘ ~ 680 ʥʤ (ʢʨʘʩʥʳʡ ʮʚʝʪ). 

ʂʚʘʥʪʦʚʳʝ ʪʦʯʢʠ ʠʤʝʶʪ ʚʩʝ ʩʬʝʨʠʯʝʩʢʫʶ ʬʦʨʤʫ ʠ ʧʣʦʪʥʦʩʪʴ 5,85 ʛ/ʩʤ
3
.  

2. ʆʧʨʝʜʝʣʠʪʝ, ʩʢʦʣʴʢʦ ʢʚʘʥʪʦʚʳʭ ʪʦʯʝʢ ʧʦʣʫʯʠʪ ʢʘʞʜʳʡ ʯʝʣʦʚʝʢ ʥʘ ɿʝʤʣʝ, ʝʩʣʠ 

ʩʠʥʪʝʟʠʨʦʚʘʥʥʳʝ ʚ ʵʢʩʧʝʨʠʤʝʥʪʝ ʢʚʘʥʪʦʚʳʝ ʪʦʯʢʠ ʨʘʟʜʘʪʴ ʚʩʝʤ ʧʦʨʦʚʥʫ. 
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(10 ʙʘʣʣʦʚ) ʇʨʠ ʨʘʙʦʪʝ ʩ ʛʨʘʬʠʢʦʤ ʜʠʘʤʝʪʨ ʢʚʘʥʪʦʚʦʡ ʪʦʯʢʠ ʦʢʨʫʛʣʠʪʴ ʜʦ ʮʝʣʦʛʦ 

ʟʥʘʯʝʥʠʷ. 

1) ʦʜʥʘ ʢʚʘʥʪʦʚʘʷ ʪʦʯʢʘ ʥʘ ʯʝʣʦʚʝʢʘ 

2) ʜʝʩʷʪʴ ʢʚʘʥʪʦʚʳʭ ʪʦʯʝʢ ʥʘ ʯʝʣʦʚʝʢʘ 

3) ʧʦʣʤʠʣʣʠʘʨʜʘ ʢʚʘʥʪʦʚʳʭ ʪʦʯʝʢ ʥʘ ʯʝʣʦʚʝʢʘ 

4) ʪʨʠʣʣʠʦʥ ʢʚʘʥʪʦʚʳʭ ʪʦʯʝʢ ʥʘ ʯʝʣʦʚʝʢʘ 

5) 17957600 ʢʚʘʥʪʦʚʳʭ ʪʦʯʝʢ ʥʘ ʯʝʣʦʚʝʢʘ 

6) 578 943 ʢʚʘʥʪʦʚʳʭ ʪʦʯʢʠ ʥʘ ʯʝʣʦʚʝʢʘ 

7) ʯʝʪʳʨʝ ʤʠʣʣʠʘʨʜʘ ʢʚʘʥʪʦʚʳʭ ʪʦʯʝʢ ʥʘ ʯʝʣʦʚʝʢʘ 

8) ʪʨʠ ʤʠʣʣʠʦʥʘ ʢʚʘʥʪʦʚʳʭ ʪʦʯʝʢ ʥʘ ʯʝʣʦʚʝʢʘ 

9) ʧʦʣʤʠʣʣʠʦʥʘ ʢʚʘʥʪʦʚʳʭ ʪʦʯʝʢ ʥʘ ʯʝʣʦʚʝʢʘ 

10) ʯʝʪʳʨʝ ʪʳʩʷʯʠ ʩʝʤʴʩʦʪ ʜʚʘʜʮʘʪʴ ʢʚʘʥʪʦʚʳʭ ʪʦʯʝʢ ʥʘ ʯʝʣʦʚʝʢʘ 

VIII. ʅʝ ʧʦʜʝʣʠʣʠ... 

 

ʇʳʣʴʮʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʠʟ ʩʝʙʷ ʪʦʥʯʘʡʰʠʡ ʧʦʨʦʰʦʢ ʨʘʟʤʝʨʦʤ ʜʦ 100 ʥʤ, ʢʦʪʦʨʳʡ ʙʳʚʘʝʪ 

ʦʢʨʘʰʝʥ ʚ ʨʘʟʥʳʝ ʮʚʝʪʘ - ʦʪ ʦʩʣʝʧʠʪʝʣʴʥʦ-ʙʝʣʦʛʦ ʜʦ ʛʫʩʪʦʛʦ ʯʝʨʥʦʛʦ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʚʠʜʘ ʨʘʩʪʝʥʠʷ. ʉʦʙʠʨʘʷ ʧʳʣʴʮʫ, ʧʯʸʣʳ ʩʤʘʯʠʚʘʶʪ ʝʝ ʥʝʢʪʘʨʦʤ ʠ ʩʣʶʥʦʡ, ʩʢʘʪʳʚʘʶʪ ʚ 

ʰʘʨʠʢʠ ʜʠʘʤʝʪʨʦʤ ʦʢʦʣʦ 1ʤʤ ʠ ʧʨʠʪʦʨʘʯʠʚʘʶʪ ʢ ʟʘʜʥʠʤ ʣʘʧʢʘʤ, ʧʨʠʣʝʪʘʶʪ ʚ ʫʣʝʡ ʩ 

ʜʚʫʤʷ ʰʘʨʠʢʘʤʠ ʥʘ ʥʦʛʘʭ. 

ɼʚʝ ʧʯʝʣʢʠ ʩʢʘʪʘʣʠ ʠ ʧʦʜʝʣʠʣʠ ʤʝʞʜʫ ʩʦʙʦʡ 39 ʰʘʨʠʢʦʚ ʧʳʣʴʮʳ. ʏʠʩʣʦ ʰʘʨʠʢʦʚ, 

ʜʦʩʪʘʚʰʠʭʩʷ ʣʶʙʦʡ ʠʟ ʥʠʭ, ʤʝʥʴʰʝ ʫʜʚʦʝʥʥʦʛʦ ʯʠʩʣʘ ʰʘʨʠʢʦʚ, ʜʦʩʪʘʚʰʝʡʩʷ ʜʨʫʛʦʡ. 

ʂʚʘʜʨʘʪ ʪʨʝʪʠ ʯʠʩʣʘ ʰʘʨʠʢʦʚ ʧʳʣʴʮʳ, ʜʦʩʪʘʚʰʝʡʩʷ ʚʪʦʨʦʡ, ʤʝʥʴʰʝ ʯʠʩʣʘ ʰʘʨʠʢʦʚ 

ʜʦʩʪʘʚʰʝʡʩʷ ʧʝʨʚʦʡ. 

ʉʢʦʣʴʢʦ ʰʘʨʠʢʦʚ ʧʳʣʴʮʳ ʜʦʩʪʘʣʦʩʴ ʢʘʞʜʦʡ ʧʯʝʣʢʝ? (7 ʙʘʣʣʦʚ) 

1) 3 ʠ 36 

2) 6 ʠ 33 

3) 1 ʠ 38 
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4) 15 ʠ 24 

5) 14 ʠ 25 

6) 13 ʠ 26 

7) 12 ʠ 27 

8) 11 ʠ 28 

9) 10 ʠ 29 

10) 9 ʠ 30 

IX. ʅʘʥʦʨʠʢʰʠ 

 

ʈʠʢʰʠ - ʵʪʦ ʠ ʨʘʟʚʣʝʯʝʥʠʝ, ʠ ʚʠʜ ʪʨʘʥʩʧʦʨʪʘ, ʠ ʧʨʦʬʝʩʩʠʷ. ʊʘʢ, ʠ ʧʦ "ʥʘʥʦ-ʜʦʨʦʛʘʤ" ʪʫʜʘ 

ʠ ʩʶʜʘ ʩʥʫʶʪ ʠ ʚʝʟʫʪ ʩʚʦʡ ʛʨʫʟ ʥʘʥʦʨʠʢʰʠ. 

1. ʅʘʟʦʚʠʪʝ ʦʧʠʩʳʚʘʝʤʳʡ ʢʣʝʪʦʯʥʳʡ ʧʨʦʮʝʩʩ. (1 ʙʘʣʣ) 

1) ʚʥʫʪʨʠʢʣʝʪʦʯʥʳʡ ʪʨʘʥʩʧʦʨʪ 

2) ʬʘʛʦʮʠʪʦʟ 

3) ʘʤʝʙʠʦʟ 

4) ʘʧʦʧʪʦʟ 

5) ʧʝʨʝʜʘʯʘ ʥʝʨʚʥʦʛʦ ʚʦʟʙʫʞʜʝʥʠʷ 

2. ʏʪʦ ʵʪʦ ʟʘ ʥʘʥʦ-ʜʦʨʦʛʠ? (1 ʙʘʣʣ)  

1) ʤʠʢʨʦʢʦʣʙʦʯʢʠ 

2) ʢʣʝʪʦʯʥʳʝ ʩʠʥʘʧʩʳ 

3) ʙʠʣʠʧʠʜʥʘʷ ʤʝʤʙʨʘʥʘ 

4) ʷʜʨʦ ʢʣʝʪʢʠ 

5) ʮʠʪʦʧʣʘʟʤʘ 

6) ʤʠʢʨʦʪʨʫʙʦʯʢʠ 

7) ʤʠʪʦʭʦʥʜʨʠʠ 

3. ɺ ʬʘʡʣʝ ʦʪʚʝʪʦʚ ʦʧʠʰʠʪʝ, ʠʟ ʢʘʢʦʛʦ ʤʘʪʝʨʠʘʣʘ ʦʥʠ ʩʜʝʣʘʥʳ ʠ ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʣʠ 

ʦʥʠ ñʥʘʥʦò? ʂʘʢʠʤ ʦʙʨʘʟʦʤ ʪʘʢʠʝ ʜʦʨʦʛʠ ʧʨʦʢʣʘʜʳʚʘʶʪʩʷ? (3 ʙʘʣʣʘ) 
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4. ʏʪʦ ʵʪʦ ʟʘ ʨʠʢʰʠ, ʢʘʢʠʝ ʫ ʥʠʭ ʠʤʝʥʘ ʠ ʯʝʤ ʦʥʠ ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʨʘʟʣʠʯʘʶʪʩʷ? 

(2 ʙʘʣʣʘ) 

1) ʘʣʴʙʫʤʠʥ 

2) ʩʝʨʦʪʦʥʠʥ 

3) ʛʝʤʦʧʦʨʬʠʨʠʥ 

4) ʢʠʥʝʟʠʥ 

5) ʠʤʤʫʥʦʛʣʦʙʫʣʠʥ 

6) ʬʝʨʨʠʪʠʥ 

7) ʭʣʦʨʦʬʠʣʣ 

8) ʬʠʙʨʠʥ 

5. ʂʘʢʠʝ ʛʨʫʟʳ ʤʦʛʫʪ ʧʝʨʝʚʦʟʠʪʴ ʨʠʢʰʠ? (2 ʙʘʣʣʘ) 

1) ʢʣʝʪʦʯʥʫʶ ʤʝʤʙʨʘʥʫ 

2) ʭʨʦʤʦʩʦʤʳ 

3) ʮʠʪʦʧʣʘʟʤʫ 

4) ʧʨʦʜʫʢʪʳ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ 

5) ʟʝʨʥʳʰʢʠ ʛʣʠʢʦʛʝʥʘ 

6) ʨʘʩʰʠʨʷʶʪ ʢʣʝʪʦʯʥʳʝ ʢʘʥʘʣʳ 

6. ʅʘ ʯʝʤ ʨʘʙʦʪʘʶʪ "ʥʘʥʦʨʠʢʰʠ"? (1 ʙʘʣʣ) (ʟʘ ʨʘʟʲʷʩʥʝʥʠʷ ʚ ʬʘʡʣʝ ʦʪʚʝʪʦʚ ʧʦ ʵʪʦʤʫ ʠ 

ʜʨʫʛʠʤ ʧʦʜʚʦʧʨʦʩʘʤ ï ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ 5 ʙʘʣʣʦʚ) 

1) ʥʘ ʛʣʶʢʦʟʝ 

2) ʥʘ ʩʧʠʨʪʝ 

3) ʥʘ ʵʥʪʫʟʠʘʟʤʝ 

4) ʥʘ ɸʊʌ 

5) ʥʘ ʚʥʫʪʨʠʢʣʝʪʦʯʥʦʡ ʨʘʟʥʦʩʪʠ ʧʦʪʝʥʮʠʘʣʦʚ 

6) ʥʘ ʦʢʠʩʣʝʥʠʠ ʢʨʘʭʤʘʣʘ ʨʘʩʪʚʦʨʝʥʥʳʤ ʢʠʩʣʦʨʦʜʦʤ 

7) ʫ ʥʠʭ ʚʝʯʥʳʭ ʜʚʠʛʘʪʝʣʴ 
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ʊʝʦʨʝʪʠʯʝʩʢʠʡ ʪʫʨ ʜʣʷ ʰʢʦʣʴʥʠʢʦʚ (2011) 

I. ʉʧʘʩʘʪʝʣʴʥʳʡ ʢʨʫʛ ʜʣʷ ʟʦʣʦʪʦʛʦ ʢʠʨʧʠʯʘ (ʤʘʪʝʤʘʪʠʢʘ, ʥʘʯʠʥʘʶʱʠʝ) 

 

ɸʵʨʦʛʝʣʠ ð ʦʯʝʥʴ ʣʸʛʢʠʝ ʪʚʸʨʜʳʝ ʤʘʪʝʨʠʘʣʳ, ʧʦʨʠʩʪʦʩʪʴ ʢʦʪʦʨʳʭ ʜʦʩʪʠʛʘʝʪ 99%. 

ɺʧʝʨʚʳʝ ʘʵʨʦʛʝʣʴ ʙʳʣ ʧʦʣʫʯʝʥ ʚ 1931 ʛ. ʉʪʠʚʝʥʦʤ ʂʠʩʪʣʝʨʦʤ. 

ɺ ʚʦʜʝ ʧʣʘʚʘʝʪ (ʥʝ ʚʩʧʣʳʚʘʝʪ ʠ ʥʝ ʪʦʥʝʪ) ʢʫʙʠʢ ʘʵʨʦʛʝʣʷ ʧʣʦʪʥʦʩʪʴʶ 1.9 ʢʛ/ʤ
3
 ʩ 

ʧʨʠʚʷʟʘʥʥʳʤ ʢ ʥʝʤʫ ʢʫʙʠʢʦʤ ʟʦʣʦʪʘ (ʧʣʦʪʥʦʩʪʴ 19 300 ʢʛ/ʤ
3
). 

1. ʅʘʡʜʠʪʝ ʩʦʪʥʦʰʝʥʠʝ ʦʙʲʸʤʘ ʢʫʙʠʢʘ ʘʵʨʦʛʝʣʷ ʠ ʢʫʙʠʢʘ ʟʦʣʦʪʘ. (3 ʙʘʣʣʘ) 

1) 1 

2) 10.6 

3) 101.3 

4) 18.3 

5) 0.546 

6) 17.1 

7) 13.2 

8) 1103.16 

9) 3.1415 

10) 2.71828 

2. ʅʘʡʜʠʪʝ ʩʦʦʪʥʦʰʝʥʠʝ ʤʘʩʩ ʢʫʙʠʢʦʚ ʟʦʣʦʪʘ ʠ ʘʵʨʦʛʝʣʷ. (1 ʙʘʣʣ) 

1) 0.0135 

2) 0.216 

3) 5300 

4) 550 

5) 11103 
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6) 19300 

7) 7785 

8) 72.34 

9) 33.2 

10) 1 

II. ʅʘʥʦʪʨʫʙʦʯʥʳʡ ʣʝʩ (ʤʘʪʝʤʘʪʠʢʘ, ʥʘʯʠʥʘʶʱʠʝ) 

 

ʇʨʠ ʤʝʪʦʜʝ ʧʦʣʫʯʝʥʠʷ ʥʘʥʦʪʨʫʙʦʢ çCVD super-growthè ʥʘ ʧʦʜʣʦʞʢʝ ʚʳʨʘʩʪʘʝʪ çʣʝʩè, 

ʩʦʩʪʦʷʱʠʡ ʠʟ ʥʘʥʦʪʨʫʙʦʢ ʨʘʟʣʠʯʥʦʛʦ ʜʠʘʤʝʪʨʘ. ʉʨʝʜʥʠʡ ʜʠʘʤʝʪʨ ʥʘʥʦʪʨʫʙʦʢ ʧʨʠ ʵʪʦʤ 

ʟʘʚʠʩʠʪ, ʚ ʯʘʩʪʥʦʩʪʠ, ʦʪ ʪʦʣʱʠʥʳ ʠʩʧʦʣʴʟʫʝʤʦʡ ʧʣʸʥʢʠ ʢʘʪʘʣʠʟʘʪʦʨʘ (ʞʝʣʝʟʦ). ʅʘ ʧʨʘʚʦʤ 

ʛʨʘʬʠʢʝ ʧʨʠʚʝʜʝʥʘ ʟʘʚʠʩʠʤʦʩʪʴ ʩʨʝʜʥʝʛʦ ʜʠʘʤʝʪʨʘ ʥʘʥʦʪʨʫʙʢʠ ʦʪ ʪʦʣʱʠʥʳ ʧʣʸʥʢʠ Fe, 

ʦʧʨʝʜʝʣʸʥʥʘʷ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ. ʆʢʘʟʳʚʘʝʪʩʷ, ʯʪʦ ʦʪ ʩʨʝʜʥʝʛʦ ʜʠʘʤʝʪʨʘ ʥʘʥʦʪʨʫʙʦʢ ʚ 

çʣʝʩʫè ʟʘʚʠʩʠʪ ʧʨʦʮʝʥʪʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʚ ʣʝʩʫ ʥʘʥʦʪʨʫʙʦʢ ʨʘʟʥʳʭ ʪʠʧʦʚ ð ʦʜʥʦʩʣʦʡʥʳʭ 

(SWNT, single-walled nanotubes), ʜʚʫʩʣʦʡʥʳʭ (DWNT, double-walled nanotubes) ʠ 

ʤʥʦʛʦʩʣʦʡʥʳʭ (MWNT, multi-walled nanotubes). ʕʪʘ ʟʘʚʠʩʠʤʦʩʪʴ (ʪʦʞʝ ʫʩʪʘʥʦʚʣʝʥʥʘʷ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ) ʧʨʠʚʝʜʝʥʘ ʥʘ ʜʠʘʛʨʘʤʤʝ ʩʣʝʚʘ. 

1. ʇʨʠ ʢʘʢʦʡ ʪʦʣʱʠʥʝ ʧʣʸʥʦʢ ʢʘʪʘʣʠʟʘʪʦʨʘ ʜʦʣʷ ʜʚʫʩʣʦʡʥʳʭ ʥʘʥʦʪʨʫʙʦʢ 

ʥʘʠʙʦʣʴʰʘʷ? (1 ʙʘʣʣ) 

1) 1.1, 1.2 

2) 1.7, 1.93 

3) 1.5, 1.6 

4) 1.85, 1.86 

5) 1.74, 1.86 

6) 1.17, 1.19 

7) 1.1751, 1.4456 
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2. ʇʨʠ ʢʘʢʦʡ ʪʦʣʱʠʥʝ ʵʪʘ ʜʦʣʷ ʥʘʠʤʝʥʴʰʘʷ? (1 ʙʘʣʣ) 

1) 0.8 

2) 1.6 

3) 1.7 

4) 1.73 

5) 1.76 

6) 1.81 

7) 1.815 

8) 1.83 

3. ʇʨʠ ʢʘʢʦʡ ʪʦʣʱʠʥʝ ʧʣʸʥʦʢ ʢʘʪʘʣʠʟʘʪʦʨʘ ʙʦʣʝʝ 3/4 ʧʦʣʫʯʝʥʥʳʭ ʥʘʥʦʪʨʫʙʦʢ ï 

ʦʜʥʦʩʣʦʡʥʳʝ? (1 ʙʘʣʣ) 

1) ʙʦʣʝʝ 0.9 ʥʤ 

2) ʙʦʣʝʝ 1.0 ʥʤ 

3) ʙʦʣʝʝ 0.8 ʥʤ 

4) ʤʝʥʝʝ 1.2 ʥʤ 

5) ʙʦʣʝʝ 1.5 ʥʤ 

6) ʤʝʥʝʝ 0.8 ʥʤ 

7) ʙʦʣʝʝ 2.0 ʥʤ 

8) ʙʦʣʝʝ 2.1 ʥʤ 

III. ʂʦʣʙʳ ʠ ʩʢʣʷʥʦʯʢʠ (ʤʘʪʝʤʘʪʠʢʘ, ʥʘʯʠʥʘʶʱʠʝ) 

 

ʋ ɺʘʩʠ ʝʩʪʴ ʥʝʩʢʦʣʴʢʦ ʢʦʣʙ ʙʝʟ ʜʝʣʝʥʠʡ: ʧʫʩʪʘʷ ʢʦʣʙʘ ʦʙʲʸʤʦʤ 200 ʤʣ (ʢʦʣʙʘ 1), ʢʦʣʙʘ 

ʦʙʲʸʤʦʤ 300 ʤʣ ʩ ʩʝʤʠʧʨʦʮʝʥʪʥʳʤ ʨʘʩʪʚʦʨʦʤ ʢʚʘʥʪʦʚʳʭ ʪʦʯʝʢ (ʢʦʣʙʘ 2), ʧʦʣʫʣʠʪʨʦʚʘʷ 

ʢʦʣʙʘ ʩ ʚʦʩʴʤʠʧʨʦʮʝʥʪʥʳʤ ʨʘʩʪʚʦʨʦʤ ʢʚʘʥʪʦʚʳʭ ʪʦʯʝʢ (ʢʦʣʙʘ 3), ʠ ʝʱʸ ʦʜʥʘ 

ʧʦʣʫʣʠʪʨʦʚʘʷ ʢʦʣʙʘ ʩ ʦʜʥʦʧʨʦʮʝʥʪʥʳʤ ʨʘʩʪʚʦʨʦʤ (ʢʦʣʙʘ 4). ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ 

ʵʢʩʧʝʨʠʤʝʥʪʘ ɺʘʩʝ ʥʝʦʙʭʦʜʠʤʦ ʭʦʪʷ ʙʳ ʧʦ 100 ʤʣ ʪʨʸʭʧʨʦʮʝʥʪʥʦʛʦ ʠ ʰʝʩʪʠʧʨʦʮʝʥʪʥʦʛʦ 

ʨʘʩʪʚʦʨʦʚ. 
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1. ʂʘʢ ʝʤʫ ʧʦʣʫʯʠʪʴ ʵʪʠ ʨʘʩʪʚʦʨʳ? ʋʢʘʞʠʪʝ ʥʠʞʝ ʧʨʘʚʠʣʴʥʫʶ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ 

ʧʝʨʝʣʠʚʘʥʠʡ. (4 ʙʘʣʣʘ) 

1) ʠʟ 2 ʚ 3, ʠʟ 3 ʚ 2, ʠʟ 2 ʚ 4, ʠʟ 4 ʚ 1, ʠʟ 1 ʚ 3 

2) ʠʟ 2 ʚ 3, ʠʟ 3 ʚ 2, ʠʟ 2 ʚ 4 

3) ʠʟ 2 ʚ 4, ʠʟ 3 ʚ 2, ʠʟ 4 ʚ 2, ʠʟ 4 ʚ 1, ʠʟ 1 ʚ 3, ʠʟ 1 ʚ 4 

4) ʠʟ 2 ʚ 1, ʠʟ 3 ʚ 4, ʠʟ 2 ʚ 4, ʠʟ 4 ʚ 1, ʠʟ 1 ʚ 3 

5) ʠʟ 3 ʚ 1, ʠʟ 2 ʚ 3, ʠʟ 2 ʚ 4, ʠʟ 4 ʚ 2 

6) ʠʟ 2 ʚ 1, ʠʟ 4 ʚ 2, ʠʟ 1 ʚ 4, ʠʟ 3 ʚ 1, ʠʟ 2 ʚ 3 

7) ʠʟ 3 ʚ 2, ʠʟ 2 ʚ 4, ʠʟ 4 ʚ 1, ʠʟ 1 ʚ 3 

8) ʠʟ 3 ʚ 2, ʠʟ 2 ʚ 4, ʠʟ 4 ʚ 1, ʠʟ 1 ʚ 3, ʠʟ 3 ʚ 4 

9) ʠʟ 2 ʚ 1, ʠʟ 1 ʚ 4, ʠʟ 4 ʚ 3, ʠʟ 3 ʚ 1, ʠʟ 1 ʚ 4, ʠʟ 4 ʚ 2 

2. ɺ ʬʘʡʣʝ ʦʪʚʝʪʦʚ ʜʘʡʪʝ ʨʘʩʯʝʪʳ ʠ ʧʦʷʩʥʝʥʠʷ. (3 ʙʘʣʣʘ) 

IV. ɼʚʫʩʣʦʡʥʳʝ ʥʘʥʦʪʨʫʙʢʠ (ʤʘʪʝʤʘʪʠʢʘ) 

 

ɼʚʫʩʣʦʡʥʘʷ ʥʘʥʦʪʨʫʙʢʘ ʩʦʩʪʦʠʪ ʠʟ ʜʚʫʭ ʩʣʦʸʚ ï ʦʜʥʦʩʣʦʡʥʳʭ ʥʘʥʦʪʨʫʙʦʢ, 

ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʦʜʥʘ ʚʥʫʪʨʠ ʜʨʫʛʦʡ. ɺ ʵʪʦʡ ʟʘʜʘʯʝ ʤʳ ʙʫʜʝʤ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʪʦʣʴʢʦ 

ʜʚʫʩʣʦʡʥʳʝ ʥʘʥʦʪʨʫʙʢʠ, ʪʘʢʠʝ ʯʪʦ ʭʠʨʘʣʴʥʦʩʪʠ ʠʭ ʩʣʦʸʚ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʳ (ʪʦ ʝʩʪʴ 

ʠʤʝʶʪ ʚʠʜ (um, un) ʠ (vm, vn) ï ʮʝʣʳʝ ʯʠʩʣʘ, ʩʯʠʪʘʡʪʝ, ʯʪʦ m, n ï ʥʝʦʪʨʠʮʘʪʝʣʴʥʳʝ ʯʠʩʣʘ). 

1. ɺʳʨʘʟʠʪʝ ʚ ʬʘʡʣʝ ʦʪʚʝʪʦʚ ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʩʣʦʷʤʠ ʜʚʫʩʣʦʡʥʦʡ ʥʘʥʦʪʨʫʙʢʠ ʯʝʨʝʟ 

u, v, m ʠ n. (5 ʙʘʣʣʦʚ) 

2. ʅʘʡʜʠʪʝ ʚʩʝ ʪʨʦʡʢʠ ʯʠʩʝʣ (m, n, ʤʦʜʫʣʴ (u-v)), ʜʣʷ ʢʦʪʦʨʳʭ ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ 

ʩʣʦʷʤʠ ʥʘʥʦʪʨʫʙʢʠ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʨʘʩʩʪʦʷʥʠʷ, ʧʦʣʫʯʝʥʥʦʛʦ ʚ ʧʫʥʢʪʝ IV.3, ʥʝ ʙʦʣʝʝ, 

ʯʝʤ ʥʘ 5% (ʦʧʠʰʠʪʝ ʵʪʦ ʚʩʝ ʚ ʬʘʡʣʝ ʦʪʚʝʪʦʚ, 5 ʙʘʣʣʦʚ). 

3. ʅʠʞʝ ʥʘʡʜʠʪʝ ʧʨʘʚʠʣʴʥʳʡ ʚʘʨʠʘʥʪ ʜʣʷ ʨʘʩʩʪʦʷʥʠʷ ʤʝʞʜʫ ʩʣʦʷʤʠ ʥʘʥʦʪʨʫʙʢʠ, ʝʩʣʠ 

ʝʸ ʩʣʦʠ ʠʤʝʶʪ ʭʠʨʘʣʴʥʦʩʪʠ (7, 3) ʠ (14, 6). (2 ʙʘʣʣʘ) 

1) 0.5 ɸʥʛʩʪʨʝʤ 
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2) 1 ɸʥʛʩʪʨʝʤ 

3) 3.48 ɸʥʛʩʪʨʝʤʘ 

4) 7.1 ɸʥʛʩʪʨʝʤ 

5) 1.1. ʥʤ 

6) 2.05 ʥʤ 

7) 2.15 ʥʤ 

8) 2.17 ʥʤ 

9) 3.5 ʥʤ 

V. ɻʠʜʨʠʨʦʚʘʥʠʝ ʬʫʣʣʝʨʝʥʦʚ (ʤʘʪʝʤʘʪʠʢʘ) 

 

ʉ ʭʠʤʠʯʝʩʢʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ, ʬʫʣʣʝʨʝʥ C60, ʚʩʝ ʘʪʦʤʳ ʫʛʣʝʨʦʜʘ ʚ ʢʦʪʦʨʦʤ ʥʘʭʦʜʷʪʩʷ ʚ sp
2
-

ʛʠʙʨʠʜʠʟʦʚʘʥʥʦʤ ʩʦʩʪʦʷʥʠʠ, ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʥʝʥʘʩʳʱʝʥʥʳʡ ʫʛʣʝʚʦʜʦʨʦʜ. 

1. ʈʘʩʩʯʠʪʘʡʪʝ, ʩʢʦʣʴʢʦ ʩʚʷʟʝʡ ʉ-ʉ ʨʘʟʨʳʚʘʝʪʩʷ ʧʨʠ ʛʠʧʦʪʝʪʠʯʝʩʢʦʤ ʧʦʣʥʦʤ 

ʛʠʜʨʠʨʦʚʘʥʠʠ (ʙʝʟ ʬʨʘʛʤʝʥʪʘʮʠʠ ʫʛʣʝʨʦʜʥʦʛʦ ʩʢʝʣʝʪʘ) ʫʛʣʝʚʦʜʦʨʦʜʘ, ʩʦʜʝʨʞʘʱʝʛʦ 

A ʜʚʦʡʥʳʭ ʩʚʷʟʝʡ ʠ B ʮʠʢʣʦʚ, ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ ʧʨʝʜʝʣʴʥʦʛʦ ʘʣʢʘʥʘ CnH2n+2 ʠ 

ʫʢʘʞʠʪʝ ʵʪʦ ʚʘʨʠʘʥʪ ʥʠʞʝ? (3 ʙʘʣʣʘ) 

2. ɺ ʬʘʡʣʝ ʦʪʚʝʪʘ ʥʘʧʠʰʠʪʝ ʫʨʘʚʥʝʥʠʝ ʵʪʦʡ ʨʝʘʢʮʠʠ. (1 ʙʘʣʣ) 

3. ʅʘʧʠʰʠʪʝ ʚ ʬʘʡʣʝ ʦʪʚʝʪʦʚ ʫʨʘʚʥʝʥʠʝ ʧʦʣʥʦʛʦ ʛʠʜʨʠʨʦʚʘʥʠʷ ʬʫʣʣʝʨʝʥʘ C60, 

ʨʘʩʩʯʠʪʘʡʪʝ ʠʟ ʠʤʝʶʱʠʭʩʷ ʜʘʥʥʳʭ, ʢʘʢʦʝ ʢʦʣʠʯʝʩʪʚʦ ʩʚʷʟʝʡ C-C ʨʘʟʨʳʚʘʝʪʩʷ, 

ʩʢʦʣʴʢʦ ʧʨʠ ʵʪʦʤ ʜʚʦʡʥʳʭ ʩʚʷʟʝʡ ʧʝʨʝʭʦʜʠʪ ʚ ʦʜʠʥʘʨʥʳʝ ʠ ʩʢʦʣʴʢʦ ʧʷʪʠʯʣʝʥʥʳʭ ʠ 

ʰʝʩʪʠʯʣʝʥʥʳʭ ʮʠʢʣʦʚ ʨʘʟʨʳʚʘʝʪʩʷ? ʆʙʲʷʩʥʠʪʝ ʚ ʬʘʡʣʝ ʦʪʚʝʪʦʚ ʧʦʣʫʯʝʥʥʳʡ 

ʨʝʟʫʣʴʪʘʪ. (3 ʙʘʣʣʘ) 

1) A 

2) B 

3) A+B 

4) A+2B 
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5) 2A+B 

6) 2A+2B 

7) 2A 

8) 2B 

VI. ʅʘʥʦʩʧʠʨʘʣʴ (ʤʘʪʝʤʘʪʠʢʘ). 

 

ɺʧʝʨʚʳʝ ʘʣʴʬʘ-ʩʧʠʨʘʣʴ ʙʳʣʘ ʧʨʝʜʩʢʘʟʘʥʘ ʚ 1951 ʛʦʜʫ ʃʘʡʥʫʩʦʤ ʇʦʣʠʥʛʦʤ ʥʘ ʦʩʥʦʚʝ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʩʪʨʫʢʪʫʨʳ ʙʝʣʢʘ. ʇʦ ʩʪʘʪʠʩʪʠʢʝ, ʵʪʦ ʦʜʠʥ ʠʟ ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ 

ʚʩʪʨʝʯʘʶʱʠʭʩʷ ʵʣʝʤʝʥʪʦʚ ʚʪʦʨʠʯʥʦʡ ʩʪʨʫʢʪʫʨʳ ʙʝʣʢʘ ï ʧʨʠʤʝʨʥʦ ʪʨʝʪʴ ʦʪ ʚʩʝʛʦ 

ʢʦʣʠʯʝʩʪʚʘ ʘʤʠʥʦʢʠʩʣʦʪ ʚ ʧʨʠʨʦʜʥʳʝ ʙʝʣʢʘʭ ʥʘʭʦʜʷʪʩʷ ʚ ʘʣʴʬʘ-ʩʧʠʨʘʣʷʭ. ʇʨʠ ʪʘʢʦʤ 

ʩʧʦʩʦʙʝ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʨʘʩʧʦʣʦʞʝʥʠʷ ʘʤʠʥʦʢʠʩʣʦʪ ʘʪʦʤ ʢʠʩʣʦʨʦʜʘ CO-ʛʨʫʧʧʳ i-ʡ 

ʘʤʠʥʦʢʠʩʣʦʪʳ ʠ ʘʪʦʤ ʚʦʜʦʨʦʜʘ ʘʤʠʥʦʛʨʫʧʧʳ (i+4)-ʡ ʘʤʠʥʦʢʠʩʣʦʪʳ ʧʦʣʠʧʝʧʪʠʜʥʦʡ ʮʝʧʠ 

ʩʦʝʜʠʥʝʥʳ ʤʝʞʜʫ ʩʦʙʦʡ ʚʦʜʦʨʦʜʥʦʡ ʩʚʷʟʴʶ (ʩʤ. ʨʠʩ. ʚʚʝʨʭʫ). ʅʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ 

ʛʨʫʧʧʳ, ʦʙʨʘʟʫʶʱʠʝ ʚʦʜʦʨʦʜʥʫʶ ʩʚʷʟʴ, ʧʨʘʢʪʠʯʝʩʢʠ ʧʘʨʘʣʣʝʣʴʥʳ ʦʩʠ ʩʧʠʨʘʣʠ. 

1. ʆʩʥʦʚʳʚʘʷʩʴ ʥʘ ʧʘʨʘʤʝʪʨʘʭ ʧʝʧʪʠʜʥʦʡ ʩʚʷʟʠ ʠ ʩʧʦʩʦʙʝ ʝʝ ʫʢʣʘʜʢʠ, ʧʨʠʤʝʨʥʦ 

ʨʘʩʩʯʠʪʘʡʪʝ ʜʣʠʥʫ ʧʦʣʠʧʝʧʪʠʜʘ, ʩʦʩʪʦʷʱʝʛʦ ʠʟ 20-ʪʠ ʘʤʠʥʦʢʠʩʣʦʪʥʳʭ ʦʩʪʘʪʢʦʚ 

ʘʣʘʥʠʥʘ. (4 ʙʘʣʣʘ) 

2. ɺ ʬʘʡʣʝ ʦʪʚʝʪʦʚ ʫʢʘʞʠʪʝ ʩʜʝʣʘʥʥʳʝ ʚʘʤʠ ʧʨʠ ʨʘʩʯʝʪʝ ʜʦʧʫʱʝʥʠʷ. (3 ʙʘʣʣʘ) 

1) 1.15 ʥʤ 

2) 2.42 ʥʤ 

3) 2.47 ʥʤ 

4) 2.54 ʥʤ 
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5) 2.56 ʥʤ 

6) 2.61 ʥʤ 

7) 3.18 ʥʤ 

8) 4.76 ʥʤ 

9) 22.01 ʥʤ 

VII. ʉʘʤʳʡ-ʩʘʤʳʡ (ʤʘʪʝʤʘʪʠʢʘ) 

 

ʋʛʣʝʨʦʜʥʳʝ ʢʘʨʢʘʩʥʳʝ ʩʪʨʫʢʪʫʨʳ, ʧʦʜʦʙʥʳʝ ʤʦʪʠʚʘʤ ʘʚʘʥʛʘʨʜʥʦʡ ʘʨʭʠʪʝʢʪʫʨʳ, 

ʫʛʣʝʨʦʜʥʳʝ ʤʷʯʠʢʠ ï ʢʘʢ ʪʦʣʴʢʦ ʥʝ ʥʘʟʳʚʘʶʪ ʵʪʫ ʘʣʣʦʪʨʦʧʥʫʶ ʬʦʨʤʫ ʫʛʣʝʨʦʜʘ, ʩʪʘʚʰʫʶ 

ʦʜʥʠʤ ʠʟ ʪʨʘʜʠʮʠʦʥʥʳʭ ʩʠʤʚʦʣʦʚ ʥʘʥʦʪʝʭʥʦʣʦʛʠʡ. ʅʦ ʚʩʝ ʣʠ ʬʫʣʣʝʨʝʥʳ ʥʘʥʦʦʙʲʝʢʪʳ? 

ɼʘʚʘʡʪʝ ʨʘʟʙʝʨʝʤʩʷ. 

1. ʂʘʢʦʝ ʤʠʥʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʷʪʠ- ʠ ʰʝʩʪʠʫʛʦʣʴʥʳʭ ʛʨʘʥʝʡ ʤʦʞʝʪ ʩʦʜʝʨʞʘʪʴ 

ʬʫʣʣʝʨʝʥ? ʆʙʦʩʥʫʡʪʝ ʚ ʬʘʡʣʝ ʦʪʚʝʪʦʚ, ʠʩʧʦʣʴʟʫʷ ʬʦʨʤʫʣʫ ʕʡʣʝʨʘ. (3 ʙʘʣʣʘ) 

2. ʅʘʟʦʚʠʪʝ ʧʨʘʚʠʣʴʥʫʶ ʬʦʨʤʫʣʫ ʩʘʤʦʛʦ ʤʘʣʝʥʴʢʦʛʦ ʬʫʣʣʝʨʝʥʘ, ʚʳʙʨʘʚ ʠʟ ʥʠʞʝ 

ʧʝʨʝʯʠʩʣʝʥʥʦʛʦ. (2 ʙʘʣʣʘ) 

1) ʉ1 

2) ʉ2 

3) ʉ5 

4) ʉ6 

5) ʉ10 

6) ʉ20 

7) ʉ30 

8) ʉ40 

9) ʉ60 

10) ʉ70 

3. ɺ ʬʘʡʣʝ ʦʪʚʝʪʦʚ ʧʨʠʚʝʜʠʪʝ ʩʪʨʦʝʥʠʝ ʵʪʦʛʦ ʩʘʤʦʛʦ ʤʘʣʝʥʴʢʦʛʦ ʬʫʣʣʝʨʝʥʘ ʠ ʜʚʫʭ 

ʝʛʦ ʚʦʟʤʦʞʥʳʭ ʩʪʨʫʢʪʫʨʥʳʭ ʠʟʦʤʝʨʦʚ. ʆʙʘ ʠʟʦʤʝʨʘ ʜʦʣʞʥʳ ʠʤʝʪʴ ʦʩʝʚʫʶ 
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ʩʠʤʤʝʪʨʠʶ ʠ ʷʚʣʷʪʴʩʷ ʚʘʣʝʥʪʥʦ-ʥʘʩʳʱʝʥʥʳʤʠ, ʥʦ ʤʦʛʫʪ ʩʦʜʝʨʞʘʪʴ ʪʨʦʡʥʳʝ ʩʚʷʟʠ 

ʫʛʣʝʨʦʜ-ʫʛʣʝʨʦʜ. (3 ʙʘʣʣʘ) 

4. ʇʨʝʜʣʦʞʠʪʝ ʚ ʬʘʡʣʝ ʦʪʚʝʪʦʚ ʚʘʨʠʘʥʪʳ ʛʝʦʤʝʪʨʠʯʝʩʢʦʛʦ ʧʦʩʪʨʦʝʥʠʷ ʠʟʦʤʝʨʦʚ 

ʬʫʣʣʝʨʝʥʘ ʉ2n ʧʨʠ çʜʠʤʝʨʠʟʘʮʠʠè ʨʘʩʩʤʦʪʨʝʥʥʳʭ ʨʘʥʝʝ ʩʪʨʫʢʪʫʨ ʉn. (3 ʙʘʣʣʘ) 

5. ʄʦʞʥʦ ʣʠ ʩʯʠʪʘʪʴ ʜʘʥʥʳʝ ʩʪʨʫʢʪʫʨʳ ʥʘʥʦʦʙʲʝʢʪʘʤʠ ʠ ʧʦʯʝʤʫ? ʇʦʜʪʚʝʨʜʠʪʝ ʚ 

ʬʘʡʣʝ ʦʪʚʝʪʦʚ ʨʘʩʯʝʪʘʤʠ. ʇʨʠʥʷʪʴ ʜʣʠʥʫ ʚʩʝʭ C-C ʩʚʷʟʝʡ, ʨʘʚʥʦʡ, ʢʘʢ ʚ ʛʨʘʬʠʪʝ, 

0,142 ʥʤ, ʨʘʟʤʝʨʘʤʠ ʘʪʦʤʦʚ ʧʨʝʥʝʙʨʝʯʴ. (5 ʙʘʣʣʦʚ) 

6. ʂʘʢʦʡ ʨʘʟʤʝʨ ʜʣʷ ʩʘʤʦʛʦ ʤʘʣʝʥʴʢʦʛʦ ʬʫʣʣʝʨʝʥʘ ʫ ɺʘʩ ʧʦʣʫʯʠʣʩʷ, ʜʘʡʪʝ ʥʘʠʙʦʣʝʝ 

ʧʦʜʭʦʜʷʱʠʡ ʦʪʚʝʪ ʠʟ ʥʠʞʝ ʧʝʨʝʯʠʩʣʝʥʥʳʭ? (1 ʙʘʣʣ) 

1) 0.4 ʥʤ 

2) 0.75 ʥʤ 

3) 0.8 ʥʤ 

4) 1.1 ʥʤ 

5) 1.3 ʥʤ 

6) 1.6 ʥʤ 

7) 2.3 ʥʤ 

8) 11 ʥʤ 

VIII. ʄʘʛʥʠʪʥʳʝ ʥʘʥʦʯʘʩʪʠʮʳ ʥʘ ʢʫʭʥʝ (ʭʠʤʠʷ, ʥʘʯʠʥʘʶʱʠʝ) 

 

ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʤʘʛʥʠʪʥʳʭ ʥʘʥʦʯʘʩʪʠʮ ʢ 100 ʤʣ ʧʨʘʢʪʠʯʝʩʢʠ ʙʝʩʮʚʝʪʥʦʛʦ 0,1ʄ ʨʘʩʪʚʦʨʘ 

ʚʝʱʝʩʪʚʘ ɸ, ʜʦʙʘʚʣʷʶʪ 100 ʤʣ 0,1M ʧʨʘʢʪʠʯʝʩʢʠ ʙʝʩʮʚʝʪʥʦʛʦ ʨʘʩʪʚʦʨʘ ʩʦʣʠ ɺ ʠ ʨʘʩʪʚʦʨ 

ʚʝʱʝʩʪʚʘ ʉ, ʩʦʟʜʘʶʱʠʡ ʩʨʝʜʫ ʩ ʨʅ ʙʦʣʴʰʝ 13. ʇʨʠ ʵʥʝʨʛʠʯʥʦʤ ʧʝʨʝʤʝʰʠʚʘʥʠʠ 

ʧʦʣʫʯʝʥʥʦʛʦ ʨʘʩʪʚʦʨʘ ʥʘ ʤʘʛʥʠʪʥʦʡ ʤʝʰʘʣʢʝ ʠʟ ʥʝʛʦ ʚʳʜʝʣʷʝʪʩʷ ʙʫʨʳʡ ʦʩʘʜʦʢ D, 

ʢʦʪʦʨʳʡ ʩʦ ʚʨʝʤʝʥʝʤ ʩʪʘʥʦʚʠʪʩʷ ʯʝʨʥʳʤ. ʏʝʨʥʳʡ ʧʦʨʦʰʦʢ E ʩʦʩʪʦʠʪ ʠʟ ʩʬʝʨʠʯʝʩʢʠʭ 

ʥʘʥʦʯʘʩʪʠʮ ʩʦ ʩʨʝʜʥʠʤ ʜʠʘʤʝʪʨʦʤ 33 ʥʤ. ʆʥ ʨʘʩʪʚʦʨʠʤ ʚ ʩʦʣʷʥʦʡ ʠ ʘʟʦʪʥʦʡ ʢʠʩʣʦʪʘʭ, 

ʧʨʠʪʷʛʠʚʘʝʪʩʷ ʤʘʛʥʠʪʦʤ. ʇʦʨʦʰʦʢ ɽ ʩ ʜʠʘʤʝʪʨʦʤ ʯʘʩʪʠʮ ʙʦʣʝʝ 1 ʤʢʤ ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ 
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ʚʳʧʘʨʠʚʘʥʠʝʤ ʨʘʩʪʚʦʨʘ ʚʝʱʝʩʪʚʘ ɸ ʠ ʧʦʩʣʝʜʫʶʱʠʤ ʝʛʦ ʥʘʛʨʝʚʘʥʠʝʤ ʜʦ 900 ʛʨʘʜʫʩʦʚ 

ʎʝʣʴʩʠʷ. ɺʝʱʝʩʪʚʦ ɽ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʨʫʜʥʳʡ ʤʠʥʝʨʘʣ. 

1. ɺ ʬʘʡʣʝ ʦʪʚʝʪʦʚ ʥʘʟʦʚʠʪʝ ʚʦʟʤʦʞʥʳʝ ʚʝʱʝʩʪʚʘ ɸ, ɺ, ʉ, D, E, ʫʯʠʪʳʚʘʷ, ʯʪʦ 

ʬʠʣʴʪʨʘʪ ʧʦʩʣʝ ʦʪʜʝʣʝʥʠʷ E ʥʝ ʜʘʝʪ ʦʩʘʜʢʦʚ ʩ ʭʣʦʨʠʜʦʤ ʙʘʨʠʷ ʠ ʥʠʪʨʘʪʦʤ ʩʝʨʝʙʨʘ. 

(3 ʙʘʣʣʘ) ʂʘʢ ʤʝʥʷʝʪʩʷ ʢʠʩʣʦʪʥʦʩʪʴ ʩʨʝʜʳ ʨʘʩʪʚʦʨʘ ʧʦ ʤʝʨʝ ʧʨʦʪʝʢʘʥʠʷ ʨʝʘʢʮʠʠ? 

(1 ʙʘʣʣ) ʉ ʯʝʤ ʩʚʷʟʘʥʦ ʠʟʤʝʥʝʥʠʝ ʮʚʝʪʘ ʦʩʘʜʢʘ? (1 ʙʘʣʣ) ʇʦʯʝʤʫ ʜʣʷ ʩʠʥʪʝʟʘ 

ʠʩʧʦʣʴʟʫʶʪ ʪʦʣʴʢʦ ʩʚʝʞʝʧʨʠʛʦʪʦʚʣʝʥʥʳʝ ʨʘʩʪʚʦʨʳ ʨʝʘʛʝʥʪʦʚ ɸ, ɺ, ʉ? (1 ʙʘʣʣ) 

2. ʅʠʞʝ ʫʢʘʞʠʪʝ, ʢʘʢʫʶ ʢʦʤʙʠʥʘʮʠʶ ʮʚʝʪʦʚ, ʩʢʦʨʝʝ ʚʩʝʛʦ, ʠʤʝʶʪ ʚʝʱʝʩʪʚʘ ɸ ʠ ɺ, 

ʢʦʛʜʘ ʥʘʭʦʜʷʪʩʷ ʚ ʢʨʠʩʪʘʣʣʠʯʝʩʢʦʤ ʩʦʩʪʦʷʥʠʠ. (2 ʙʘʣʣʘ) 

1) ʷʜʦʚʠʪʦ - ʞʝʣʪʳʡ ʠ ʤʘʣʠʥʦʚʳʡ 

2) ʩʝʨʳʡ ʠ ʢʨʘʩʥʳʡ 

3) ʯʝʨʥʳʡ ʠ ʪʝʤʥʦ - ʬʠʦʣʝʪʦʚʳʡ 

4) ʢʨʘʩʥʳʡ ʠ ʦʣʠʚʢʦʚʳʡ 

5) ʩʚʝʪʣʦ - ʟʝʣʝʥʳʡ ʠ ʙʣʝʜʥʦ - ʬʠʦʣʝʪʦʚʳʡ 

6) ʢʦʨʠʯʥʝʚʳʡ ʠ ʘʢʚʘʤʘʨʠʥʦʚʳʡ 

7) ʠʟʫʤʨʫʜʥʳʡ ʠ ʬʫʢʩʠʥʦʚʳʡ 

8) ʦʨʘʥʞʝʚʳʡ ʠ ʟʦʣʦʪʠʩʪʳʡ 

IX. ʋ ʚʘʩ ʥʝʪ ʜʠʦʢʩʠʜʘ ʪʠʪʘʥʘ? ʊʦʛʜʘ ʤʳ ʠʜʝʤ ʢ ʚʘʤ! (ʭʠʤʠʷ, ʥʘʯʠʥʘʶʱʠʝ) 

 

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʤʘʪʝʨʠʘʣʳ ʥʘ ʦʩʥʦʚʝ ʜʠʦʢʩʠʜʘ ʪʠʪʘʥʘ ʷʚʣʷʶʪʩʷ ʦʜʥʠʤʠ ʠʟ ʩʘʤʳʭ 

ʚʦʩʪʨʝʙʦʚʘʥʥʳʭ ʥʘ ʤʠʨʦʚʦʤ ʨʳʥʢʝ. ʉʫʤʤʘʨʥʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ ʪʘʢʠʭ ʤʘʪʝʨʠʘʣʦʚ 

ʩʦʩʪʘʚʣʷʝʪ ~5 ʪʳʩ. ʪʦʥʥ/ʛʦʜ. ɺ ʯʘʩʪʥʦʩʪʠ, ʜʠʦʢʩʠʜ ʪʠʪʘʥʘ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʢʘʯʝʩʪʚʝ ʙʝʣʦʛʦ 

ʢʨʘʩʠʪʝʣʷ E171 ʚ ʧʠʱʝʚʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. 

1. ʂʘʢ ʤʦʞʥʦ ʠʟʤʝʥʠʪʴ ʮʚʝʪ ʜʠʦʢʩʠʜʘ ʪʠʪʘʥʘ ʥʘ ʞʝʣʪʳʡ? (2 ʙʘʣʣʘ) 

1) ʧʨʠ ʚʳʜʝʨʞʠʚʘʥʠʠ ʚ ʭʦʣʦʜʠʣʴʥʠʢʝ 

2) ʧʨʠ ʚʳʜʝʨʞʠʚʘʥʠʠ ʚ ʪʝʯʝʥʠʝ ʩʫʪʦʢ ʥʘ ʩʦʣʥʝʯʥʦʤ ʩʚʝʪʫ 
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3) ʧʨʠ ʣʝʛʠʨʦʚʘʥʠʠ ʘʟʦʪʦʤ 

4) ʧʨʠ ʧʝʨʝʪʠʨʘʥʠʠ 

5) ʧʨʠ ʨʘʩʪʚʦʨʝʥʠʠ ʚ ʚʦʜʝ 

6) ʧʨʠ ʨʘʩʪʚʦʨʝʥʠʠ ʚ ʘʟʦʪʥʦʡ ʢʠʩʣʦʪʝ 

7) ʧʨʠ ʦʙʣʫʯʝʥʠʠ "ʢʨʘʩʥʦʡ" ʣʘʤʧʦʡ 

 

ʂʦʥʝʯʥʦ, ʙʦʣʴʰʫʶ ʯʘʩʪʴ ʧʨʦʠʟʚʦʜʠʤʦʛʦ ʚ ʤʠʨʝ ʜʠʦʢʩʠʜʘ ʪʠʪʘʥʘ ʩ ʪʨʫʜʦʤ ʤʦʞʥʦ ʦʪʥʝʩʪʠ 

ʢ ʥʘʥʦʤʘʪʝʨʠʘʣʘʤ. ʆʜʥʘʢʦ ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʦʥʠ ʧʦʩʪʝʧʝʥʥʦ ʦʪʚʦʸʚʳʚʘʶʪ ʧʦʟʠʮʠʠ ʫ 

ʦʙʲʝʤʥʳʭ ʤʘʪʝʨʠʘʣʦʚ. ʊʘʢ, ʭʦʨʦʰʦ ʠʟʚʝʩʪʥʦ, ʯʪʦ ʤʠʢʨʦʩʪʨʫʢʪʫʨʘ ʥʘʥʦʤʘʪʝʨʠʘʣʦʚ ʚ 

ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʦʧʨʝʜʝʣʷʝʪʩʷ ʤʝʪʦʜʦʤ ʠ ʫʩʣʦʚʠʷʤʠ ʧʦʣʫʯʝʥʠʷ, ʘ ʜʣʷ ʥʘʥʦʤʘʪʝʨʠʘʣʦʚ ʥʘ 

ʦʩʥʦʚʝ ʜʠʦʢʩʠʜʘ ʪʠʪʘʥʘ ʠʟʚʝʩʪʥʦ ʦʛʨʦʤʥʦʝ ʯʠʩʣʦ ʤʠʢʨʦʤʦʨʬʦʣʦʛʠʡ: ʰʘʨʦʦʙʨʘʟʥʘʷ, 

ʩʬʝʨʠʯʝʩʢʘʷ, ʥʘʥʦʪʨʫʙʢʠ ʠ ʪ.ʜ. 

2. ɺ ʬʘʡʣʝ ʦʪʚʝʪʦʚ ʧʨʠʚʝʜʠʪʝ ʧʨʠʤʝʨʳ ʪʦʛʦ, ʢʘʢ ʤʝʪʦʜ ʧʦʣʫʯʝʥʠʷ ʤʘʪʝʨʠʘʣʦʚ ʥʘ 

ʦʩʥʦʚʝ ʜʠʦʢʩʠʜʘ ʪʠʪʘʥʘ ʚʣʠʷʝʪ ʥʘ ʤʠʢʨʦʩʪʨʫʢʪʫʨʫ ʧʨʦʜʫʢʪʘ ʩʠʥʪʝʟʘ, ʘ ʪʘʢʞʝ 

ʧʦʷʩʥʠʪʝ, ʯʝʤ ʦʙʫʩʣʦʚʣʝʥʘ ʜʘʥʥʘʷ ʤʠʢʨʦʩʪʨʫʢʪʫʨʘ. (ʜʦ 5 ʙʘʣʣʦʚ) ʇʨʠʚʝʜʠʪʝ 

ʧʨʠʤʝʨʳ ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʧʨʠʤʝʥʝʥʠʡ ʥʘʥʦʤʘʪʝʨʠʘʣʦʚ ʥʘ ʦʩʥʦʚʝ ʜʠʦʢʩʠʜʘ ʪʠʪʘʥʘ. 

(3 ʙʘʣʣʘ) 

ʀʥʦʛʜʘ ʫʯʸʥʳʤ ʚ ʨʘʤʢʘʭ ʦʜʥʦʛʦ ʢʘʢʦʛʦ-ʪʦ ʧʨʠʤʝʥʝʥʠʷ ʭʦʯʝʪʩʷ ʩʨʘʚʥʠʪʴ, ʘ ʢʘʢ ʙʫʜʫʪ 

ʚʝʩʪʠ ʩʝʙʷ ʤʘʪʝʨʠʘʣʳ, ʧʦʣʫʯʝʥʥʳʝ ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʫʩʣʦʚʠʷʭ ʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʨʘʟʣʠʯʥʳʭ ʤʝʪʦʜʠʢ ʩʠʥʪʝʟʘ. ʂʦʥʝʯʥʦ ʞʝ, ʥʘʥʦʤʘʪʝʨʠʘʣʳ ʥʘ ʦʩʥʦʚʝ ʜʠʦʢʩʠʜʘ ʪʠʪʘʥʘ ʥʝ 

ʷʚʣʷʶʪʩʷ ʠʩʢʣʶʯʝʥʠʝʤ. ʊʘʢ, ʠʟʫʯʘʷ ʧʦʚʝʜʝʥʠʝ TiO2 ʚ ʵʣʝʤʝʥʪʘʭ ʜʣʷ ʬʦʪʦʭʠʤʠʯʝʩʢʦʛʦ 

ʨʘʩʱʝʧʣʝʥʠʷ ʚʦʜʳ, ʙʳʣʦ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʤʝʪʦʜ ʥʘʥʝʩʝʥʠʷ ʪʦʥʢʦʡ ʧʣʸʥʢʠ ʜʠʦʢʩʠʜʘ ʪʠʪʘʥʘ 

ʥʘ ʧʦʜʣʦʞʢʫ ʩʫʱʝʩʪʚʝʥʥʦ ʩʢʘʟʳʚʘʝʪʩʷ ʥʘ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʘʙʦʪʳ ʪʘʢʦʡ ʩʦʣʥʝʯʥʦʡ ʙʘʪʘʨʝʠ 

(ʩʤ. ʨʠʩʫʥʦʢ - ʪʘʢ ʥʘʟʳʚʘʝʤʫʶ ʚʦʣʴʪ-ʘʤʧʝʨʥʫʶ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ). ɺ ʧʝʨʚʦʤ ʩʣʫʯʘʝ 

("nanoparticle", ʦʨʘʥʞʝʚʘʷ ʢʨʠʚʘʷ) ʪʦʥʢʫʶ ʧʣʸʥʢʫ ʧʦʣʫʯʘʣʠ ʤʝʪʦʜʦʤ ʦʩʘʞʜʝʥʠʷ 

ʥʘʥʦʯʘʩʪʠʮ ʠʟ ʩʫʩʧʝʥʟʠʠ (ʟʦʣʷ) ʥʘ ʧʦʜʣʦʞʢʫ, ʚʦ ʚʪʦʨʦʤ ï ʟʦʣʴ-ʛʝʣʴ ʤʝʪʦʜʦʤ ("sol - gel", 



140 

 

ʬʠʦʣʝʪʦʚʘʷ ʢʨʠʚʘʷ). ʇʨʠ ʵʪʦʤ ʪʘʢʘʷ ʚʘʞʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʢʘʢ ʰʠʨʠʥʘ ʟʘʧʨʝʱʸʥʥʦʡ 

ʟʦʥʳ ʦʩʪʘʸʪʩʷ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝʠʟʤʝʥʥʦʡ. 

3. ʉ ʯʝʤ, ʩʢʦʨʝʝ ʚʩʝʛʦ, ʤʦʞʝʪ ʙʳʪʴ ʩʚʷʟʘʥʦ ʧʦʜʦʙʥʦʝ ʩʫʱʝʩʪʚʝʥʥʦʝ ʨʘʟʣʠʯʠʝ? 

(3 ʙʘʣʣʘ) 

1) ʨʘʟʣʠʯʠʡ ʥʘ ʛʨʘʬʠʢʘʭ ʥʝʪ 

2) ʩʫʱʝʩʪʚʝʥʥʦ ʠʟʤʝʥʷʝʪʩʷ ʢʠʩʣʦʨʦʜʥʘʷ ʥʝʩʪʝʭʠʦʤʝʪʨʠʷ 

3) ʩʫʱʝʩʪʚʝʥʥʦ ʠʟʤʝʥʷʝʪʩʷ ʩʦʜʝʨʞʘʥʠʝ ʪʠʪʘʥʘ 

4) ʚ ʤʘʪʝʨʠʘʣʘʭ ʧʨʠʩʫʪʩʪʚʫʶʪ ʨʘʟʣʠʯʥʳʝ ʧʨʠʤʝʩʠ 

5) ʚ ʤʘʪʝʨʠʘʣʘʭ ʚ ʥʝʩʢʦʣʴʢʦ ʨʘʟ ʨʘʟʣʠʯʘʝʪʩʷ ʩʦʜʝʨʞʘʥʠʝ ʛʠʜʨʘʪʥʦʡ ʚʦʜʳ 

6) ʤʘʪʝʨʠʘʣʳ ʠʤʝʶʪ ʨʘʟʣʠʯʥʳʡ ʭʘʨʘʢʪʝʨ ʨʘʩʧʦʣʦʞʝʥʠʷ ʯʘʩʪʠʮ ʠ ʠʭ ʚʟʘʠʤʥʳʭ 

ʢʦʥʪʘʢʪʦʚ 

7) ʤʘʪʝʨʠʘʣʳ ʠʤʝʶʪ ʨʘʟʣʠʯʥʫʶ ʢʨʠʩʪʘʣʣʠʯʝʩʢʫʶ (ʘʣʣʦʪʨʦʧʥʫʶ) 

ʤʦʜʠʬʠʢʘʮʠʶ 

X. ɿʦʣʦʪʳʝ ʜʨʝʜʳ (ʭʠʤʠʷ, ʥʘʯʠʥʘʶʱʠʝ) 

(ʧʨʦʩʴʙʘ ʥʝ ʧʳʪʘʪʴʩʷ ʧʦʚʪʦʨʠʪʴ ï ʆʇɸʉʅʆ!) 

 

Yea, Iôm golden man now! ï ʨʝʰʠʣ ʶʥʳʡ ʨʵʧʝʨ PJ. ɼʣʷ ʩʦʦʪʚʝʪʩʪʚʠʷ ʦʙʨʘʟʫ ʦʥ ʨʝʰʠʣ 

ʨʘʜʠʢʘʣʴʥʦ ʧʦʟʦʣʦʪʠʪʴ ʩʚʦʠ ʜʨʝʜʳ. ɺʩʝ ʧʷʪʴ ʰʪʫʢ ʩʨʘʟʫ. ʇʨʦʤʳʚ ʠʭ ʘʮʝʪʦʥʦʤ ʠ ʟʘʪʝʤ 

ʚʦʜʦʡ (1), PJ ʦʧʫʩʪʠʣ ʠʭ ʚ ʨʘʩʪʚʦʨ ʙʦʨʛʠʜʨʠʜʘ ʥʘʪʨʠʷ ʚ 0,1ʄ ʨʘʩʪʚʦʨʝ ʢʘʣʴʮʠʥʠʨʦʚʘʥʥʦʡ 

ʩʦʜʳ (2). ɿʘʪʝʤ ʧʨʦʧʦʣʦʩʢʘʣ ʠʭ ʩʚʝʞʝʢʠʧʷʯʸʥʥʳʤ ʜʠʩʪʠʣʣʷʪʦʤ (3) ʠ ʦʙʨʘʙʦʪʘʣ ʨʘʩʪʚʦʨʦʤ 

ʢʦʣʣʦʠʜʥʦʛʦ ʟʦʣʦʪʘ ʩ ʮʠʪʨʘʪʥʳʤ ʩʪʘʙʠʣʠʟʘʪʦʨʦʤ (4). ʇʦʣʫʯʝʥʥʳʡ ʨʝʟʫʣʴʪʘʪ ʝʛʦ ʥʝ 

ʫʜʦʚʣʝʪʚʦʨʠʣ, ʠ PJ ʨʝʰʠʣ ʥʘʨʘʩʪʠʪʴ ʟʦʣʦʪʘ ʧʦʙʦʣʴʰʝ, ʜʣʷ ʯʝʛʦ ʜʦʣʛʦ ʧʨʦʤʳʚʘʣ ʚʦʣʦʩʳ 

ʨʘʩʪʚʦʨʦʤ NaAuCl4 ʩ ʚʠʪʘʤʠʥʦʤ ʉ ʠ ʩʦʜʦʡ (5). ʊʦ, ʯʪʦ ʧʦʣʫʯʠʣʦʩʴ ʚ ʠʪʦʛʝ, ʩʦʛʥʫʣ ʚ 

ʥʫʞʥʫʶ ʬʦʨʤʫ ʠ ʧʦʝʭʘʣ ʥʘ ʪʫʩʦʚʢʫ. 
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1. ɺ ʬʘʡʣʝ ʦʪʚʝʪʦʚ ʦʧʠʰʠʪʝ ʧʦʜʨʦʙʥʦ, ʯʪʦ ʧʨʦʠʩʭʦʜʠʣʦ ʩ ʚʦʣʦʩʘʤʠ ʥʘ ʢʘʞʜʦʡ ʠʟ 

ʦʧʠʩʘʥʥʳʭ ʦʧʝʨʘʮʠʡ. ʇʦʷʩʥʠʪʝ ʚʳʙʦʨ ʨʝʘʛʝʥʪʦʚ ʠ ʫʩʣʦʚʠʡ ʦʙʨʘʙʦʪʢʠ. ʅʘʧʠʰʠʪʝ 

ʩʭʝʤʳ ʧʨʦʪʝʢʘʶʱʠʭ ʨʝʘʢʮʠʡ. (5 ʙʘʣʣʦʚ) 

2. ʂʘʢʦʝ ʠʟ ʚʝʱʝʩʪʚ (ʢʦʤʧʦʥʝʥʪʦʚ), ʚʭʦʜʷʱʠʭ ʚ ʩʦʩʪʘʚ ʯʝʣʦʚʝʯʝʩʢʠʭ ʚʦʣʦʩ ʙʳʣʦ 

ʠʟʥʘʯʘʣʴʥʦ ʦʪʚʝʪʩʪʚʝʥʥʦ ʟʘ ʫʩʧʝʭ ʚʩʝʡ ʦʧʝʨʘʮʠʠ? (3 ʙʘʣʣʘ) 

1) ʮʠʩʪʠʥ 

2) ʣʠʧʠʜʳ 

3) ʚʦʜʘ 

4) ʛʣʫʪʘʤʠʥ 

5) ʘʨʛʠʥʠʥ 

6) ʘʣʘʥʠʥ 

7) ʩʝʨʠʥ 

8) ʚʘʣʠʥ 

9) ʣʠʟʠʥ 

3. ɺ ʬʘʡʣʝ ʦʪʚʝʪʦʚ ʧʦʷʩʥʠʪʝ, ʧʦʯʝʤʫ ɺʳ ʠʤʝʥʥʦ ʪʘʢ ʩʯʠʪʘʝʪʝ? (2 ʙʘʣʣʘ) 

XI. ʀʥʥʦʚʘʪʦʨ (10 - 11 ʢʣʘʩʩ, ʭʠʤʠʷ ʠ ʤʘʪʝʨʠʘʣʳ, ʟʘʜʘʯʘ ʧʦʚʳʰʝʥʥʦʡ ʩʣʦʞʥʦʩʪʠ) 
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ɺʘʰʝʤʫ ʚʥʠʤʘʥʠʶ ʧʨʝʜʣʘʛʘʝʪʩʷ ʧʝʨʚʳʡ ʨʦʩʩʠʡʩʢʠʡ ʥʘʥʦʢʦʤʠʢʩ "ʀʥʥʦʚʘʪʦʨ", ʢʦʪʦʨʳʡ 

ʦʧʠʩʳʚʘʝʪ (ʫʢʘʟʳʚʘʝʪ ʥʘ) ʦʜʠʥ ʚʘʞʥʳʡ ʢʣʘʩʩ ʤʘʪʝʨʠʘʣʦʚ, ʩʚʷʟʘʥʥʳʭ ʩ ʧʦʪʝʥʮʠʘʣʴʥʳʤ 
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ʫʣʫʯʰʝʥʠʝʤ ʢʘʯʝʩʪʚʘ ʥʘʰʝʡ ʞʠʟʥʠ ʚ ʫʞʝ ʥʝʜʘʣʝʢʦʤ ʙʫʜʫʱʝʤ. ʅʘʜʝʝʤʩʷ, ʯʪʦ ʟʘ ʧʦʜʦʙʥʦʡ 

ʵʢʟʦʪʠʯʝʩʢʦʡ ʬʦʨʤʦʡ ɺʳ ʫʚʠʜʠʪʝ ʠʥʪʝʨʝʩʥʦʝ ʩʦʜʝʨʞʘʥʠʝ, ʜʣʷ ʵʪʦʛʦ ʥʘʜʦ ʙʳʪʴ 

ʚʥʠʤʘʪʝʣʴʥʳʤ ʠ ʣʶʙʦʟʥʘʪʝʣʴʥʳʤ (ʦʙʷʟʘʪʝʣʴʥʦ ʢʣʠʢʥʠʪʝ ʦʜʠʥ ʨʘʟ ʥʘ ʢʘʨʪʠʥʢʫ, ʯʪʦʙʳ 

ʫʚʝʣʠʯʠʪʴ ʬʦʪʦ ʠ ʨʘʩʩʤʦʪʨʝʪʴ ʠʭ ʚ ʜʝʪʘʣʷʭ!) 

ʈʝʰʠʣ ʦʜʥʘʞʜʳ ʤʫʞ
*
 ʦʜʠʥ ʧʦʩʪʨʦʠʪʴ ʥʦʚʳʡ ʜʦʤ. 

ʀ ʥʝʯʪʦ ʚʘʞʥʦʝ ʢʫʧʠʣ (1), ʥʦ ʯʪʦ - ʟʘʙʳʣ ʧʦʪʦʤ. 

ʆʥ ʥʝʯʪʦ ʚ ʯʝʤ - ʪʦ ʨʘʩʪʚʦʨʷʣ (2), ʜʦʩʪʘʚ ʠ ʢʠʩʣʦʪʫ (3). 

ʀ ʰʧʘʪʝʣʴ ʩʠʥʴ ʨʘʩʪʚʦʨʫ ʜʘʣ (4), "ʂʘʣʛʦʥ" ʞʝ - ʞʝʣʪʠʟʥʫ. 

ʋʚʠʜʝʚ ʵʪʦ, ʦʙʦʤʣʝʣ ʠ "ʕʚʨʠʢʘ!" ʚʩʢʨʠʯʘʣ. 

ʆʥ ʧʦʥʷʣ - ʝʩʪʴ ʪʝʧʝʨʴ ʟʘʜʝʣ, ʠ ʩʜʝʣʘʣ, ʢʘʢ ʤʝʯʪʘʣ. 

1. ʂʘʢʦʡ ʠʤʝʥʥʦ ʜʦʤ ʭʦʪʝʣ ʧʦʩʪʨʦʠʪʴ ʛʝʨʦʡ ʩʪʠʭʘ, ʜʘʡʪʝ ʥʠʞʝ ʧʨʘʚʠʣʴʥʳʡ ʚʘʨʠʘʥʪ 

ʦʪʚʝʪʘ. (3 ʙʘʣʣʘ) 

2. ʇʦʷʩʥʠʪʝ ʚ ʬʘʡʣʝ ʦʪʚʝʪʦʚ, ʧʦʯʝʤʫ ʪʘʢʠʝ ʜʦʤʘ ʪʘʢ ʥʘʟʳʚʘʶʪ? (5 ʙʘʣʣʦʚ) 

1) ʧʨʦʯʥʳʡ 

2) ʫʤʥʳʡ 

3) ʙʝʣʳʡ 

4) ʩʪʝʨʠʣʴʥʳʡ 

5) ʩʘʤʦʚʦʩʩʪʘʥʘʚʣʠʚʘʶʱʠʡʩ ̫

6) ʩʘʤʦʚʦʩʧʣʘʤʝʥʷʶʱʠʡʩʷ 

7) ʩʘʤʦʦʯʠʱʘʶʱʠʡʩʷ 

8) ʩʢʦʣʴʟʩʢʠʡ 

9) ʩʲʝʜʦʙʥʳʡ 

3. ʏʪʦ ʙʳʣʦ ʢʫʧʣʝʥʦ, ʜʘʡʪʝ ʥʠʞʝ ʧʨʘʚʠʣʴʥʳʡ ʚʘʨʠʘʥʪ ʦʪʚʝʪʘ (ʢʘʨʪʠʥʢʘ 1)? (3 ʙʘʣʣʘ) 

4. ɺ ʬʘʡʣʝ ʦʪʚʝʪʦʚ ʫʢʘʞʠʪʝ ʚʦʟʤʦʞʥʫʶ ʬʦʨʤʫʣʫ ʢʫʧʣʝʥʥʦʛʦ ʚʝʱʝʩʪʚʘ ʠ 

ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʧʦʷʩʥʠʪʝ, ʚ ʯʝʤ ʤʦʞʝʪ ʟʘʢʣʶʯʘʪʴʩʷ ʝʛʦ ʧʦʣʝʟʥʘʷ ʨʦʣʴ ʥʘ 

ʢʘʨʪʠʥʢʝ 1. (5 ʙʘʣʣʦʚ) 

5. ɺ ʬʘʡʣʝ ʦʪʚʝʪʦʚ ʦʧʠʰʠʪʝ ʩʪʨʦʝʥʠʝ ʢʫʧʣʝʥʥʦʛʦ ʚʝʱʝʩʪʚʘ ʠ ʥʘʧʠʰʠʪʝ ʪʘʢʞʝ 

ʫʨʘʚʥʝʥʠʷ ʨʝʘʢʮʠʡ ʠ ʧʨʝʚʨʘʱʝʥʠʡ, ʧʨʦʠʩʭʦʜʷʱʠʭ ʩ ʚʝʱʝʩʪʚʦʤ ʥʘ ʢʘʨʪʠʥʢʘʭ 

ʢʦʤʠʢʩʘ 2 ʠ 3 (ʥʝ ʞʘʣʢʦ ʝʤʫ ʧʘʣʝʮ???), ʦʙʲʷʩʥʠʚ, ʩʪʦʠʣʦ ʣʠ ʜʦʙʘʚʣʷʪʴ ʢʠʩʣʦʪʫ (ʠ 

ʩʢʦʣʴʢʦ ʧʨʠʤʝʨʥʦ) ʠʣʠ ʚʩʝ ʞʝ ʥʝ ʩʪʦʠʣʦ. (5 ʙʘʣʣʦʚ) 

1) ʧʝʩʪʠʮʠʜ 

2) ʥʘʨʢʦʪʠʢ 

3) ʫʜʦʙʨʝʥʠʝ 

                                                           
*
 ʇʨʠʤʝʯʘʥʠʝ: ʚ ʩʤʳʩʣʝ, ʜʦʤʦʚʠʪʳʡ ʤʫʞʯʠʥʘ, ʫʯʝʥʳʡ ʤʫʞ... 
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4) ʘʥʪʠʙʠʦʪʠʢ 

5) ʛʝʣʝʦʙʨʘʟʫʶʱʠʡ ʘʛʝʥʪ ʜʣʷ ʛʠʜʨʦʧʦʥʠʢʠ 

6) ʩʫʧʝʨʢʣʝʡ 

7) ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʘʷ ʜʦʙʘʚʢʘ 

8) ʧʦʚʝʨʭʥʦʩʪʥʦ-ʘʢʪʠʚʥʦʝ ʚʝʱʝʩʪʚʦ 

9) ʘʥʘʣʴʛʝʪʠʢ 

10) ʢʦʣʦʥʠʷ ʥʘʥʦʨʦʙʦʪʦʚ 

6. ʀʟ ʢʘʢʦʛʦ ʤʘʪʝʨʠʘʣʘ ʜʦʣʞʝʥ ʙʳʪʴ ʩʜʝʣʘʥ ʰʧʘʪʝʣʴ, ʯʪʦʙʳ ʧʦʩʠʥʝʪʴ (ʢʘʨʪʠʥʢʘ 4), 

ʚʳʙʠʨʘʡʪʝ ʥʠʞʝ ʦʜʠʥ, ʩʘʤʳʡ ʧʨʘʚʠʣʴʥʳʡ, ʦʪʚʝʪ. (3 ʙʘʣʣʘ) 

7. ɺ ʬʘʡʣʝ ʦʪʚʝʪʦʚ ʧʦʷʩʥʠʪʝ, ʧʦʯʝʤʫ ʛʝʨʦʡ ʢʦʤʠʢʩʘ ʚʩʢʨʠʯʘʣ "ʕʚʨʠʢʘ", ʢʦʛʜʘ ʫʚʠʜʝʣ 

ʧʨʝʚʨʘʱʝʥʠʷ ʥʘ ʢʘʨʪʠʥʢʘʭ 5 ʠ 6. ʏʪʦ ʧʦʤʦʛʣʦ ʝʤʫ ʦʧʦʟʥʘʪʴ ʚʝʱʝʩʪʚʦ (ʥʘʧʠʰʠʪʝ 

ʨʝʘʢʮʠʠ) ʠ ʯʝʤ ʝʛʦ ʦʩʦʙʝʥʥʦ ʧʦʨʘʜʦʚʘʣ ʧʦʩʠʥʝʚʰʠʡ ʰʧʘʪʝʣʴ? ʇʨʠ ʵʪʦʤ ʚʘʞʥʦ 

ʩʢʘʟʘʪʴ, ʯʪʦ ʠʤʝʥʥʦ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʠʥʴ ʠ ʯʪʦ ʝʡ ʧʨʠʜʘʝʪ ʪʘʢʦʡ ʮʚʝʪ, ʘ ʪʘʢʞʝ 

ʦʙʲʷʩʥʠʪʴ, ʧʦʯʝʤʫ "ʂʘʣʛʦʥ" ʜʘʝʪ ʪʘʢʦʡ ʞʝʣʪʳʡ ʮʚʝʪ. (15 ʙʘʣʣʦʚ) 

1) ʦʙʷʟʘʪʝʣʴʥʦ ʠʟ ʞʝʣʝʟʘ 

2) ʤʦʞʥʦ ʠʟ ʥʠʢʝʣʷ 

3) ʠʟ ʮʠʥʢʘ (ʥʫ ʭʦʪʷ ʙʳ ʦʮʠʥʢʦʚʘʥʥʳʡ ʰʧʘʪʝʣʴ!) 

4) ʠʟ ʢʦʙʘʣʴʪʘ 

5) ʠʟ ʤʘʨʛʘʥʮʘ 

6) ʧʦʪʝʥʮʠʘʣʴʥʦ - ʠʟ ʣʶʙʦʛʦ ʚʳʰʝ ʧʝʨʝʯʠʩʣʝʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ 

7) ʵʪʦʛʦ ʤʘʪʝʨʠʘʣʘ ʪʫʪ ʥʝʪ 

8. ɼʣʷ ʠʟʛʦʪʦʚʣʝʥʠʷ ʯʝʛʦ ʪʘʢʦʛʦ ʫʥʠʢʘʣʴʥʦʛʦ ʚ "ʥʦʚʦʤ ʜʦʤʝ" ʤʦʞʝʪ ʙʳʪʴ 

ʠʩʧʦʣʴʟʦʚʘʥʦ ʢʫʧʣʝʥʥʦʝ ʚʝʱʝʩʪʚʦ (ʝʱʝ ʥʝ ʧʨʦʜʘʶʱʝʛʦʩʷ ʚ ʥʘʰʠʭ ʤʘʛʘʟʠʥʘʭ, ʥʦ 

ʢʦʩʚʝʥʥʦ ʠʤʝʶʱʝʛʦ ʦʪʥʦʰʝʥʠʝ ʢ ʥʘʥʦʤʘʪʝʨʠʘʣʘʤ)? (3 ʙʘʣʣʘ) 

9. ɺ ʬʘʡʣʝ ʦʪʚʝʪʦʚ ʦʙʲʷʩʥʠʪʝ ʧʨʠʥʮʠʧ ʜʝʡʩʪʚʠʷ ʠ ʩʦʟʜʘʚʘʝʤʳʡ ʚ "ʥʦʚʦʤ ʜʦʤʝ" 

ʵʬʬʝʢʪ ʦʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʝʜʣʘʛʘʝʤʦʛʦ ʫʩʪʨʦʡʩʪʚʘ (ʠʟʜʝʣʠʷ), ʫʢʘʟʘʚ, ʢʘʢʠʝ ʝʱʝ 

ʚʝʱʝʩʪʚʘ ʠ ʤʘʪʝʨʠʘʣʳ ʩʣʝʜʫʝʪ ʧʨʠʤʝʥʠʪʴ. (10 ʙʘʣʣʦʚ) 

1) ʧʦʪʦʣʢʘ 

2) ʧʦʣʘ 

3) ʜʚʝʨʝʡ 

4) ʢʫʭʦʥʥʦʛʦ ʩʪʦʣʘ 

5) ʧʣʠʪʢʠ ʚ ʚʘʥʥʦʡ ʢʦʤʥʘʪʝ 

6) ʦʢʦʥ 

7) ʙʨʦʥʝʢʣʶʯʘ 

XII. ʃʠʧʦʬʠʣʴʥʘʷ ʙʨʦʥʷ (ʭʠʤʠʷ) 
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ɺ ʨʘʩʪʚʦʨ, ʩʦʜʝʨʞʘʱʠʡ ʚʳʩʦʢʦʢʠʧʷʱʠʡ ʦʨʛʘʥʠʯʝʩʢʠʡ ʨʘʩʪʚʦʨʠʪʝʣʴ ʠ 5 ʛʨʘʤʤ ʦʣʝʠʥʦʚʦʡ 

ʢʠʩʣʦʪʳ, ʜʦʙʘʚʣʷʝʪʩʷ 1,67 ʤʣ ʧʝʥʪʘʢʘʨʙʦʥʠʣʘ ʞʝʣʝʟʘ, ʢʦʪʦʨʳʡ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 130 

ʛʨʘʜʫʩʦʚ ʉ ʧʦʜʚʝʨʛʘʝʪʩʷ ʨʘʟʣʦʞʝʥʠʶ. ʇʦʣʫʯʝʥʥʳʡ ʧʨʦʜʫʢʪ ʦʢʠʩʣʷʝʪʩʷ ʦʧʨʝʜʝʣʝʥʥʳʤ 

ʦʢʠʩʣʠʪʝʣʝʤ ʜʦ ʦʢʩʠʜʘ ʞʝʣʝʟʘ (III). ʇʨʠ ʵʪʦʤ ʦʙʨʘʟʫʶʪʩʷ ʩʬʝʨʠʯʝʩʢʠʝ ʯʘʩʪʠʮʳ 

ʜʠʘʤʝʪʨʦʤ 10 ʥʤ. 

1. ʇʨʝʜʣʦʞʠʪʝ ʚ ʬʘʡʣʝ ʦʪʚʝʪʦʚ ɺʘʰʠ ʚʘʨʠʘʥʪʳ ʚʳʩʦʢʦʢʠʧʷʱʝʛʦ ʨʘʩʪʚʦʨʠʪʝʣʷ ʠ 

ʦʢʠʩʣʠʪʝʣʷ, ʦʙʦʩʥʦʚʘʚ ʵʪʦ ʧʨʝʜʣʦʞʝʥʠʝ. (5 ʙʘʣʣʦʚ) 

2. ɺ ʬʘʡʣʝ ʦʪʚʝʪʦʚ ʫʢʘʞʠʪʝ ʪʘʢʞʝ, ʯʪʦ ʝʱʝ, ʢʨʦʤʝ ʢʘʨʙʦʥʠʣʘ ʞʝʣʝʟʘ, ʤʦʞʥʦ ʙʳʣʦ ʙʳ 

ʚʟʷʪʴ ʚ ʢʘʯʝʩʪʚʝ ʞʝʣʝʟʦ - ʩʦʜʝʨʞʘʱʝʛʦ ʨʝʘʢʪʠʚʘ. (3 ʙʘʣʣʘ) 

3. ʈʘʩʩʯʠʪʘʡʪʝ, ʢʘʢʘʷ ʜʦʣʷ (ʚ ʤʦʣ.%!) ʠʩʭʦʜʥʦ ʜʦʙʘʚʣʝʥʥʦʡ ʦʣʝʠʥʦʚʦʡ ʢʠʩʣʦʪʳ ʫʡʜʝʪ 

ʥʘ ʪʦ, ʯʪʦʙʳ ʧʦʢʨʳʪʴ ʚʩʝ ʯʘʩʪʠʮʳ ʦʢʩʠʜʘ ʞʝʣʝʟʘ ʧʣʦʪʥʳʤ ʤʦʥʦʩʣʦʝʤ (ʩʯʠʪʘʪʴ, ʯʪʦ 

ʧʦʚʝʨʭʥʦʩʪʴ ʯʘʩʪʠʮ ʛʣʘʜʢʘʷ, ʦʥʠ ʧʦʣʫʯʘʶʪʩʷ ʩ ʢʦʣʠʯʝʩʪʚʝʥʥʳʤ ʚʳʭʦʜʦʤ, ʧʣʦʱʘʜʴ 

çʧʦʩʘʜʦʯʥʦʡ ʧʣʦʱʘʜʢʠè ʦʜʥʦʡ ʤʦʣʝʢʫʣʳ ʦʣʝʠʥʦʚʦʡ ʢʠʩʣʦʪʳ 46Ŀ10
-16

 ʩʤ
2
, 

ʤʦʣʷʨʥʫʶ ʤʘʩʩʫ ʦʣʝʠʥʦʚʦʡ ʢʠʩʣʦʪʳ ʧʦʜʩʯʠʪʘʡʪʝ ʩʘʤʠ, ʧʣʦʪʥʦʩʪʴ ʧʝʥʪʘʢʘʨʙʦʥʠʣʘ 

ʞʝʣʝʟʘ 1.4664 ʛ/ʩʤ
3
, ʧʣʦʪʥʦʩʪʴ ʩʘʤʦʛʦ ʦʢʩʠʜʘ ʞʝʣʝʟʘ (III) 4.86 ʛ/ʩʤ

3
. (7 ʙʘʣʣʦʚ) 

1) 0.11 

2) 1.11 

3) 11.1 

4) 21 
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5) 25 

6) 2.5 

7) 0.25 

8) 50 

9) 100 

XIII. ɼʅʂ - ʧʫʰʢʘ (ʭʠʤʠʷ) 

 

ñʄʥʦʛʦ ʥʳʥʯʝ ʧʨʦ ʟʦʣʦʪʦ ʛʦʚʦʨʷʪò, - ʨʝʰʠʣ ʶʥʳʡ ʭʠʤʠʢ ɺʘʩʷ ʠ ʨʝʰʠʣ ʠʩʩʣʝʜʦʚʘʪʴ 

ʩʚʦʡʩʪʚʘ ʵʪʦʛʦ ʤʝʪʘʣʣʘ. ɺʟʷʚ ʬʘʤʠʣʴʥʫʶ ʟʦʣʦʪʫʶ ʩʢʦʚʦʨʦʜʢʫ, ɺʘʩʠʣʠʡ ʧʦʩʢʨʸʙ ʝʸ 

ʥʘʧʠʣʴʥʠʢʦʤ ʠ ʦʧʠʣʢʠ ʨʘʩʪʚʦʨʠʣ ʚ ʮʘʨʩʢʦʡ ʚʦʜʢʝ. ʇʦʣʫʯʝʥʥʳʡ ʨʘʩʪʚʦʨ ɺʘʩʷ ʥʝʩʢʦʣʴʢʦ 

ʨʘʟ ʫʧʘʨʠʣ ʩ ʜʠʩʪʠʣʣʠʨʦʚʘʥʥʦʡ ʚʦʜʦʡ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʯʠʩʪʦʛʦ ʚʝʱʝʩʪʚʘ ɸ. ʆʙʨʘʙʦʪʘʚ 

ʨʘʩʪʚʦʨ ʠʟʙʳʪʢʦʤ ʛʠʜʨʘʟʠʥʘ, ɺʘʩʷ ʧʦʣʫʯʠʣ ʩʬʝʨʠʯʝʩʢʠʝ ʟʦʣʦʪʳʝ ʥʘʥʦʯʘʩʪʠʮʳ ʜʠʘʤʝʪʨʦʤ 

10 ʥʤ. ʇʨʠ ʧʦʣʫʯʝʥʠʠ ʥʘʥʦʯʘʩʪʠʮ ʚʳʜʝʣʷʣʩʷ ʛʘʟ. ʆʙʲʸʤ ʨʘʩʪʚʦʨʘ ʩʦʩʪʘʚʠʣ 5 ʤʣ ʧʨʠ 

ʢʦʥʮʝʥʪʨʘʮʠʠ ʯʘʩʪʠʮ 6,026Ŀ10
-8

 ʤʦʣʴ/ʣ. ɺʘʩʷ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʩʪʘʙʠʣʠʟʠʨʦʚʘʣ 

ʥʘʥʦʯʘʩʪʠʮʳ, ʦʙʨʘʙʦʪʘʚ ʠʭ ʤʝʨʢʘʧʪʦʵʪʘʥʦʣʦʤ. ɼʘʣʝʝ ʦʥ ʨʘʟʜʝʣʠʣ ʨʘʩʪʚʦʨ ʧʦʧʦʣʘʤ ʠ 

ʯʘʩʪʴ ʠʩʧʦʣʴʟʦʚʘʣ ʜʣʷ ʩʪʨʝʣʴʙʳ ʠʟ ɼʅʂ-ʧʫʰʢʠ. ʋ ñʜʫʣʴʥʦʛʦ ʩʨʝʟʘò ʩʢʦʨʦʩʪʴ ʥʘʥʦʯʘʩʪʠʮ 

ʩʦʩʪʘʚʣʷʝʪ 20 ʤ/ʩ. ɺʪʦʨʫʶ ʧʦʣʦʚʠʥʫ ʨʘʩʪʚʦʨʘ ɺʘʩʷ ʠʟʨʘʩʭʦʜʦʚʘʣ ʜʣʷ ʧʝʯʘʪʠ 

ʥʘʥʦʢʦʥʪʘʢʪʦʚ ʥʘ ʧʝʨʩʧʝʢʪʠʚʥʦʤ ʥʘʥʦʧʨʦʮʝʩʩʦʨʝ. ɼʣʷ ʵʪʦʛʦ ʦʥ ʩʦʟʜʘʣ ʩʧʝʮʠʘʣʴʥʳʡ 

ʧʦʣʠʤʝʨ, ʧʦʢʨʳʣ ʠʤ ʧʦʣʠʨʦʚʘʥʥʫʶ ʢʨʝʤʥʠʝʚʫʶ ʧʣʘʩʪʠʥʫ ʜʠʘʤʝʪʨʦʤ 15 ʩʤ ʠ ʨʘʚʥʦʤʝʨʥʦ 

ʨʘʩʧʨʝʜʝʣʠʣ ʦʩʪʘʪʦʢ ʨʘʩʪʚʦʨʘ ʥʘ ʵʪʦʡ ʧʦʚʝʨʭʥʦʩʪʠ. ʇʦʩʣʝ ʚʳʩʳʭʘʥʠʷ ʚʦʜʳ ɺʘʩʷ ʧʦʣʫʯʠʣ 

ʥʝʩʤʳʚʘʝʤʳʡ ʩʣʦʡ ʨʘʚʥʦʤʝʨʥʦ ʨʘʟʤʝʱʸʥʥʳʭ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʥʘʥʦʯʘʩʪʠʮ. ʇʨʦʢʘʣʠʚ ʝʛʦ ʚ 

ʠʥʝʨʪʥʦʡ ʘʪʤʦʩʬʝʨʝ ʧʨʠ 900
ʦ
ʉ, ʦʥ ʧʨʠʧʘʷʣ ʟʦʣʦʪʳʝ ʢʦʥʪʘʢʪʳ. ʇʣʦʪʥʦʩʪʴ ʟʦʣʦʪʘ ʨʘʚʥʘ 

19,32 ʛ/ʩʤ
3
. 

1. ɺ ʬʘʡʣʝ ʦʪʚʝʪʦʚ ʟʘʧʠʰʠʪʝ ʫʨʘʚʥʝʥʠʷ ʧʨʦʠʟʦʰʝʜʰʠʭ ʨʝʘʢʮʠʡ. (5 ʙʘʣʣʦʚ) 
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2. ʈʘʩʩʯʠʪʘʡʪʝ ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʥʘʥʦʯʘʩʪʠʮʘʤʠ ʢʦʥʪʘʢʪʦʚ, ʝʩʣʠ ʥʘʥʦʯʘʩʪʠʮʳ 

ʨʘʩʧʨʝʜʝʣʝʥʳ ʘʙʩʦʣʶʪʥʦ ʨʘʚʥʦʤʝʨʥʦ, ʥʘʡʜʠʪʝ ʧʨʘʚʠʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʠʟ ʥʠʞʝ 

ʧʝʨʝʯʠʩʣʝʥʥʳʭ. (5 ʙʘʣʣʦʚ) 

1) 5 ʥʤ 

2) 7 ʥʤ 

3) 9 ʥʤ 

4) 11 ʥʤ 

5) 120 ʥʤ 

6) 125 ʥʤ 

7) 256 ʥʤ 

8) 301 ʥʤ 

9) 356 ʥʤ 

3. ɺ ʬʘʡʣʝ ʦʪʚʝʪʦʚ ʥʘʧʠʰʠʪʝ, ʜʣʷ ʯʝʛʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ɼʅʂ-ʧʫʰʢʘ? (3 ʙʘʣʣʘ) 

4. ʆʧʨʝʜʝʣʠʪʝ ʢʠʥʝʪʠʯʝʩʢʫʶ ʵʥʝʨʛʠʶ ʣʝʪʷʱʠʭ ʠʟ ɼʅʂ-ʧʫʰʢʠ ʥʘʥʦʯʘʩʪʠʮ ʚ ɼʞʦʫʣʷʭ 

ʥʘ 1 ʯʘʩʪʠʮʫ. (2 ʙʘʣʣʘ) 

1) 1.1  

2) 187 

3) 2.02Ŀ10
-18

 

4) 1.05Ŀ10
-18

 

5) 2,95Ŀ10
-23

 

6) 2,05Ŀ10
-13

 

7) 6.6Ŀ10
-11

 

8) 75 ʤɼʞ 

9) 19 ʥɼʞ 

XIV. ʍʣʦʨʠʨʦʚʘʥʠʝ (ʭʠʤʠʷ) 
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ʉʨʝʜʠ ʧʝʨʚʳʭ ʨʝʘʢʮʠʡ ʬʫʣʣʝʨʝʥʦʚ ʙʳʣʠ ʨʝʘʢʮʠʠ ʠʭ ʛʘʣʦʛʝʥʠʨʦʚʘʥʠʷ. ɼʦ ʥʝʜʘʚʥʝʛʦ 

ʚʨʝʤʝʥʠ, ʦʜʥʘʢʦ, ʙʳʣʦ ʦʧʠʩʘʥʦ ʪʦʣʴʢʦ ʦʜʥʦ ʧʦʣʠʭʣʦʨʧʨʦʠʟʚʦʜʥʦʝ ʬʫʣʣʝʨʝʥʘ ʉ60 (ɸ), 

ʩʦʜʝʨʞʘʱʝʝ 22.8% ʭʣʦʨʘ ʧʦ ʤʘʩʩʝ. 

1. ʆʧʨʝʜʝʣʠʪʝ ʤʦʣʝʢʫʣʷʨʥʫʶ ʬʦʨʤʫʣʫ ʵʪʦʛʦ ʩʦʝʜʠʥʝʥʠʷ. (2 ʙʘʣʣʘ) 

1) C60Cl1 

2) C60Cl2 

3) C60Cl3 

4) C60Cl4 

5) C60Cl5 

6) C60Cl6 

7) C60Cl7 

8) C60Cl8 

9) C60Cl12 

10) C60Cl16 

ʉʦʩʪʘʚ ʩʦʝʜʠʥʝʥʠʡ ʪʘʢʦʛʦ ʪʠʧʘ ʦʙʳʯʥʦ ʦʧʨʝʜʝʣʷʶʪ ʩ ʧʦʤʦʱʴʶ ʤʝʪʦʜʘ ʤʘʩʩ-

ʩʧʝʢʪʨʦʤʝʪʨʠʠ. ʉʫʪʴ ʵʪʦʛʦ ʤʝʪʦʜʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʠʩʧʘʨʝʥʠʠ ʟʘʨʷʞʝʥʥʳʭ ʯʘʩʪʠʮ, 

ʦʙʨʘʟʫʶʱʠʭʩʷ ʧʨʠ ʦʙʣʫʯʝʥʠʠ ʚʝʱʝʩʪʚʘ ʧʦʪʦʢʦʤ ʚʳʩʦʢʦʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʵʣʝʢʪʨʦʥʦʚ, ʚ 

ʚʳʩʦʢʦʤ ʚʘʢʫʫʤʝ. ɽʩʣʠ ʢ ʩʪʝʥʢʘʤ ʚʘʢʫʫʤʠʨʦʚʘʥʥʦʡ ʢʘʤʝʨʳ ʧʨʠʣʦʞʠʪʴ ʨʘʟʥʦʩʪʴ 

ʧʦʪʝʥʮʠʘʣʦʚ, ʧʦʣʦʞʠʪʝʣʴʥʦ ʟʘʨʷʞʝʥʥʳʝ ʯʘʩʪʠʮʳ ʜʚʠʞʫʪʩʷ ʢ ʢʘʪʦʜʫ, ʘ ʦʪʨʠʮʘʪʝʣʴʥʦ 

ʟʘʨʷʞʝʥʥʳʝ ï ʢ ʘʥʦʜʫ, ʧʨʠʯʝʤ ʩʢʦʨʦʩʪʴ ʜʚʠʞʝʥʠʷ ʟʘʚʠʩʠʪ ʦʪ ʠʭ ʤʘʩʩʳ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ 

ʦʧʨʝʜʝʣʷʪʴ ʦʪʥʦʰʝʥʠʝ ʤʘʩʩʳ ʯʘʩʪʠʮʳ m ʢ ʝʝ ʟʘʨʷʜʫ z (m/z). ɺ ʥʝʢʦʪʦʨʳʭ ʤʝʪʦʜʘʭ ʤʘʩʩ-

ʩʧʝʢʪʨʦʤʝʪʨʠʠ ʧʦʣʫʯʘʶʪ ʪʦʣʴʢʦ ʤʦʣʝʢʫʣʷʨʥʳʝ ʠʦʥʳ (ʠʦʥʳ, ʦʙʨʘʟʫʶʱʠʝʩʷ ʧʨʠ ʫʜʘʣʝʥʠʠ 

ʠʟ ʤʦʣʝʢʫʣʳ ʦʜʥʦʛʦ ʵʣʝʢʪʨʦʥʘ), ʚ ʜʨʫʛʠʭ ʪʘʢʞʝ ʜʝʪʝʢʪʠʨʫʶʪʩʷ ʠʦʥʳ, ʦʙʨʘʟʫʶʱʠʝʩʷ ʧʨʠ 

ʨʘʩʧʘʜʝ ʤʦʣʝʢʫʣʷʨʥʦʛʦ ʠʦʥʘ. 
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ɺ ʩʣʫʯʘʝ ʬʪʦʨʬʫʣʣʝʨʝʥʦʚ ʤʘʩʩ-ʩʧʝʢʪʨʳ ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʨʦʩʪʳ, ʧʦʩʢʦʣʴʢʫ ʬʪʦʨ ʚ ʧʨʠʨʦʜʝ 

ʩʫʱʝʩʪʚʫʝʪ ʚ ʚʠʜʝ ʝʜʠʥʩʪʚʝʥʥʦʛʦ ʠʟʦʪʦʧʘ 
19
F, ʘ ʫʛʣʝʨʦʜ ʧʨʠʤʝʨʥʦ ʥʘ 99% ʩʦʩʪʦʠʪ ʠʟ 

ʠʟʦʪʦʧʘ 
12
ʉ. ʅʦ ʝʩʣʠ ʚ ʘʥʘʣʠʟʠʨʫʝʤʦʝ ʩʦʝʜʠʥʝʥʠʝ ʚʭʦʜʠʪ ʵʣʝʤʝʥʪ, ʧʨʠʩʫʪʩʪʚʫʶʱʠʡ ʚ 

ʧʨʠʨʦʜʝ ʚ ʚʠʜʝ ʥʝʩʢʦʣʴʢʠʭ ʠʟʦʪʦʧʦʚ, ʪʦ ʚʤʝʩʪʦ ʦʜʥʦʛʦ ʧʠʢʘ ʧʦʣʫʯʘʝʪʩʷ ʥʝʩʢʦʣʴʢʦ, 

ʧʨʠʯʝʤ ʠʭ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʦʧʨʝʜʝʣʷʝʪʩʷ ʦʪʥʦʩʠʪʝʣʴʥʳʤ ʩʦʜʝʨʞʘʥʠʝʤ ʢʘʞʜʦʛʦ ʠʟʦʪʦʧʘ. 

ʅʘʧʨʠʤʝʨ, ʚ ʧʨʦʜʫʢʪʝ ʧʨʠʩʦʝʜʠʥʝʥʠʷ ʢ ʬʫʣʣʝʨʝʥʫ ʉ60 ʦʜʥʦʛʦ ʵʢʚʠʚʘʣʝʥʪʘ ʜʠʙʨʦʤʢʘʨʙʝʥʘ 

:CBr2 (ɺ) ʤʦʣʝʢʫʣʷʨʥʦʤʫ ʠʦʥʫ ʙʫʜʫʪ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʪʨʠ ʧʠʢʘ ʚ ʩʦʦʪʥʦʰʝʥʠʠ ʧʨʠʤʝʨʥʦ 

1:2:1. 

2. ʋʢʘʞʠʪʝ, ʚʳʙʨʘʚ ʥʠʞʝ ʧʨʘʚʠʣʴʥʳʡ ʚʘʨʠʘʥʪ, ʚʝʣʠʯʠʥʳ m/z ʜʣʷ ʤʦʣʝʢʫʣʷʨʥʦʛʦ ʠʦʥʘ 

ɺ. (3 ʙʘʣʣʘ) 

3. ɺ ʬʘʡʣʝ ʦʪʚʝʪʦʚ ʫʢʘʞʠʪʝ, ʩʢʦʣʴʢʦ ʧʠʢʦʚ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʤʦʣʝʢʫʣʷʨʥʦʤʫ ʠʦʥʫ 

ʩʦʝʜʠʥʝʥʠʷ ɸ. ʂʘʢʦʡ ʧʠʢ ʠʤʝʝʪ ʥʘʠʙʦʣʴʰʫʶ ʠʥʪʝʥʩʠʚʥʦʩʪʴ (ʫʢʘʞʠʪʝ ʟʥʘʯʝʥʠʝ m/z 

ʠ ʦʙʦʩʥʫʡʪʝ ɺʘʰ ʚʳʙʦʨ ʨʘʩʯʝʪʘʤʠ). (7 ʙʘʣʣʦʚ) 

1) 170, 172 ʠ 174 

2) 454, 456 ʠ 458 

3) 730, 732 ʠ 734 

4) 768, 770 ʠ 772 

5) 802, 804 ʠ 806 

6) 890, 892 ʠ 894 

7) 904, 906 ʠ 910 

8) 948, 950 ʠ 952 

9) 974, 976 ʠ 978 

10) 996, 998 ʠ 1001 

XV. ʇʦ ʧʦʚʦʜʫ ʧʫʟʳʨʝʡ... (ʙʠʦʣʦʛʠʷ, ʥʘʯʠʥʘʶʱʠʝ) 

 

ʄʳ ʦʯʝʥʴ ʣʶʙʠʤ ʤʳʣʴʥʳʝ ʧʫʟʳʨʠ. ʆʥʠ ʪʘʢʠʝ ʙʦʣʴʰʠʝ, ʤʝʜʣʝʥʥʦ ʧʣʳʚʫʪ ʧʦ ʚʦʟʜʫʭʫ, 

ʧʝʨʝʣʠʚʘʶʪʩʷ ʨʘʜʫʞʥʳʤʠ ʢʨʘʩʢʘʤʠ! ɸ ʪʝʧʝʨʴ ʧʨʝʜʩʪʘʚʴʪʝ, ʢʘʢ ʙʠʦʣʦʛ, ʤʳʣʴʥʳʝ ʧʫʟʳʨʠ 
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"ʥʘʦʙʦʨʦʪ". ʊʦ ʝʩʪʴ, ʯʪʦ ʦʥʠ ʧʣʘʚʘʶʪ ʚ ʚʦʜʝ, ʤʦʛʫʪ ʙʳʪʴ ʜʦʩʪʘʪʦʯʥʦ ʤʘʣʝʥʴʢʠʤʠ, ʠʛʨʘʪʴ 

ʙʦʣʴʰʫʶ ʨʦʣʴ ʚ ʞʠʟʥʠ ʥʘʰʝʛʦ ʦʨʛʘʥʠʟʤʘ, ʜʘ ʠ ʨʘʜʫʞʥʳʭ ʧʝʨʝʣʠʚʦʚ ʥʘ ʥʠʭ ʥʝ ʙʳʚʘʝʪ. 

1. ɺ ʬʘʡʣʝ ʦʪʚʝʪʦʚ ʫʢʘʞʠʪʝ, ʯʪʦ ʕʊʆ ʪʘʢʦʝ, ʢʘʢ ʆʅʆ ʥʘʟʳʚʘʝʪʩʷ? (2 ʙʘʣʣʘ) ʏʪʦ 

ʦʙʱʝʛʦ ʫ ʤʳʣʴʥʳʭ ʧʫʟʳʨʝʡ ʠ ʕʊʆɻʆ? (1 ʙʘʣʣ) ʂʘʢʦʝ ʆʅʆ ʠʤʝʝʪ ʩʪʨʦʝʥʠʝ? 

(2 ʙʘʣʣʘ) ʂʘʢ ʤʦʞʥʦ ʧʨʠʛʦʪʦʚʠʪʴ ʕʊʆ ʚ ʣʘʙʦʨʘʪʦʨʠʠ, ʜʦʤʘ, ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʝ? 

(2 ʙʘʣʣʘ) ɸ ʧʦʯʝʤʫ ʚʩʝ-ʪʘʢʠ ʥʘ ʕʊʆʄ ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʮʚʝʪʥʳʭ ʨʘʟʚʦʜʦʚ, ʠ ʦʪʢʫʜʘ 

ʦʥʠ ʙʝʨʫʪʩʷ ʥʘ ʤʳʣʴʥʳʭ ʧʫʟʳʨʷʭ? (2 ʙʘʣʣʘ) 

2. ʅʠʞʝ ʜʘʡʪʝ ʩʘʤʳʡ ʧʨʘʚʠʣʴʥʳʡ (ʩʘʤʳʡ ʝʩʪʝʩʪʚʝʥʥʳʡ ʠ ʚʝʨʦʷʪʥʳʡ) ʚʘʨʠʘʥʪ ʦʪʚʝʪʘ, 

ʟʘʯʝʤ ʥʫʞʥʦ ʕʊʆ ʛʦʪʦʚʠʪʴ (2 ʙʘʣʣʘ)?  

1) ʜʣʷ ʩʦʟʜʘʥʠʷ ʢʦʩʤʠʯʝʩʢʠʭ ʘʧʧʘʨʘʪʦʚ 

2) ʜʣʷ ʨʘʙʦʪʳ ɻʃʆʅɸʉ 

3) ʜʣʷ ʤʳʪʴʷ ʚʦʣʦʩ ʚ ʧʘʨʠʢʤʘʭʝʨʩʢʦʡ 

4) ʜʣʷ ʩʦʟʜʘʥʠʷ ʦʤʦʣʘʞʠʚʘʶʱʝʡ ʢʦʩʤʝʪʠʢʠ 

5) ʜʣʷ ʩʦʟʜʘʥʠʷ ʘʚʪʦʤʦʙʠʣʴʥʳʭ ʰʘʤʧʫʥʝʡ 

6) ʜʣʷ ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʠʟʦʪʦʥʠʯʝʩʢʠʭ ʨʘʩʪʚʦʨʦʚ 

7) ʜʣʷ ʩʦʟʜʘʥʠʷ ʢʨʦʚʦʦʩʪʘʥʘʚʣʠʚʘʶʱʠʭ ʧʦʚʷʟʦʢ 

8) ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʨʝʮʝʧʪʫʨ ʧʝʨʦʨʘʣʴʥʳʭ ʙʦʣʝʫʪʦʣʷʶʱʠʭ ʩʨʝʜʩʪʚ 

3. ɺ ʬʘʡʣʝ ʦʪʚʝʪʦʚ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʥʘʧʠʰʠʪʝ, ʢʘʢ ʕʊʆ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ? (3 ʙʘʣʣʘ) 

XVI. ʌʘʨʤʘʢʦʧʝʷ (ʙʠʦʣʦʛʠʷ, ʥʘʯʠʥʘʶʱʠʝ) 

 

ɺʳ ʩʦʟʜʘʣʠ ʥʦʚʳʝ ʣʝʢʘʨʩʪʚʝʥʥʳʝ ʧʨʝʧʘʨʘʪʳ: (1) ʤʘʟʴ ʜʣʷ ʥʘʨʫʞʥʦʛʦ ʧʨʠʤʝʥʝʥʠʷ; (2) 

ʢʘʧʩʫʣʳ ʜʣʷ ʧʝʨʦʨʘʣʴʥʦʛʦ ʧʨʠʝʤʘ ʠ (3) ʨʘʩʪʚʦʨ ʜʣʷ ʚʥʫʪʨʠʚʝʥʥʦʛʦ ʚʚʝʜʝʥʠʷ. ʇʨʝʧʘʨʘʪʳ 

ʩʦʜʝʨʞʘʪ (ʘ) ʥʘʥʦʯʘʩʪʠʮʳ ʩʝʨʝʙʨʘ ʠ (ʙ) ʫʛʣʝʨʦʜʥʳʝ ʥʘʥʦʰʘʨʠʢʠ. 

1. ɼʘʡʪʝ ʚ ʬʘʡʣʝ ʦʪʚʝʪʦʚ ʨʝʢʦʤʝʥʜʘʮʠʠ, ʢʘʢʠʝ ʠʩʧʳʪʘʥʠʷ ʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʜʝʡʩʪʚʠʷ 

ʵʪʠʭ ʧʨʝʧʘʨʘʪʦʚ ʩʣʝʜʫʝʪ ʧʨʦʚʝʩʪʠ ʧʝʨʝʜ ʪʝʤ, ʢʘʢ ʚʳʧʫʩʢʘʪʴ ʚ ʧʨʦʜʘʞʫ? (3 ʙʘʣʣʘ) 
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2. ʂʘʢʠʝ ʩʚʦʡʩʪʚʘ ʢʣʝʪʦʢ ʠ ʢʘʢʠʭ ʠʤʝʥʥʦ ʢʣʝʪʦʢ ʥʘʠʙʦʣʝʝ ʚʝʨʦʷʪʥʦ ʙʫʜʫʪ ʠʟʤʝʥʷʪʴʩʷ 

ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʩʦʟʜʘʥʥʳʭ ʧʨʝʧʘʨʘʪʦʚ? (2 ʙʘʣʣʘ) 

3. ʇʨʝʜʧʦʣʦʞʠʪʝ (ʫʢʘʞʠʪʝ ʚʘʨʠʘʥʪ ʥʠʞʝ), ʢʘʢʠʝ ʢʣʝʪʢʠ ʠ ʪʢʘʥʠ ʤʦʛʫʪ 

ʚʟʘʠʤʦʜʝʡʩʪʚʦʚʘʪʴ ʠ ʥʘʢʘʧʣʠʚʘʪʴ ʫʢʘʟʘʥʥʳʝ ʥʘʥʦʯʘʩʪʠʮʳ. (2 ʙʘʣʣʘ) 

1) ʢʣʝʪʢʠ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ 

2) ʢʨʘʩʥʳʝ ʢʨʦʚʷʥʳʝ ʪʝʣʴʮʘ 

3) ʬʠʙʨʦʙʣʘʩʪʳ 

4) ʵʧʠʜʝʨʤʠʩ 

5) ʠʤʤʫʥʥʳʝ ʢʣʝʪʢʠ, ʢʣʝʪʢʠ ʢʠʰʝʯʥʳʭ ʚʦʨʩʠʥʦʢ 

6) ʢʣʝʪʢʠ ʢʦʩʪʥʦʛʦ ʤʦʟʛʘ 

XVII. ʐʝʧʦʪ (ʙʠʦʣʦʛʠʷ, ʥʘʯʠʥʘʶʱʠʝ) 

 

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʩʦʩʝʜʥʠʝ ʢʣʝʪʢʠ ʦʜʥʦʡ ʪʢʘʥʠ çʧʝʨʝʰʝʧʪʳʚʘʶʪʩʷè, ʧʝʨʝʜʝʚʘʷ çʰʝʧʦʪʠʥʢʠè 

ʜʨʫʛ ʜʨʫʛʫ. ɺ ʢʦʤʧʘʥʠʶ çʰʝʧʯʫʱʠʭʩʷè ʧʨʠʥʠʤʘʶʪ ʪʦʣʴʢʦ ʪʝʭ, ʫ ʢʦʛʦ ʝʩʪʴ ʩʧʝʮʠʘʣʴʥʳʝ 

ʥʘʥʦ-ʧʨʠʩʧʦʩʦʙʣʝʥʠʷ ʜʣʷ ʵʪʦʛʦ. ʇʨʠʯʝʤ, ʝʩʣʠ ʚ ʮʠʪʦʧʣʘʟʤʝ ʦʜʥʦʡ ʠʟ ʢʣʝʪʦʢ ʧʦʚʳʩʠʪʩʷ 

ʢʦʥʮʝʥʪʨʘʮʠʠ ʉʘ
2+

, ʩʦʩʝʜʥʠʝ ʦʙʠʞʘʶʪʩʷ ʥʘ ʥʝʝ ʠ ʚʨʝʤʝʥʥʦ ʧʝʨʝʩʪʘʶʪ ʩ ʥʝʡ çʰʝʧʪʘʪʴʩʷè. 

1. ʏʪʦ ʟʘ ʰʝʧʦʪ ʠʤʝʝʪʩʷ ʚʚʠʜʫ, ʫʢʘʞʠʪʝ ʥʠʞʝ ʧʨʘʚʠʣʴʥʳʡ ʚʘʨʠʘʥʪ. (2 ʙʘʣʣʘ) 

1) ʧʝʨʝʜʘʯʘ ʭʠʤʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ ʠʟ ʢʣʝʪʢʠ ʚ ʢʣʝʪʢʫ ʯʝʨʝʟ ʱʝʣʝʚʳʝ ʢʦʥʪʘʢʪʳ 

2) ʫʣʴʪʨʘʟʚʫʢʦʚʳʝ ʢʦʣʝʙʘʥʠʷ 

3) ʠʥʬʨʘʟʚʫʢʦʚʳʝ ʢʦʣʝʙʘʥʠʷ 

4) ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʝ ʢʦʣʝʙʘʥʠʷ 

5) ʧʝʨʝʜʘʯʘ ʬʦʪʦʥʥʳʭ ʠʤʧʫʣʴʩʦʚ ʧʨʠ ʭʝʤʦʣʶʤʠʥʝʩʮʝʥʮʠʠ 

6) ʧʝʨʝʜʘʯʘ ʪʝʧʣʦʚʳʭ ʢʦʣʝʙʘʥʠʡ (ʬʦʥʦʥʦʚ) 

7) ʚʳʩʦʢʦʯʘʩʪʦʪʥʳʝ ʢʦʣʝʙʘʥʠʷ 

8) ʛʨʘʚʠʪʘʮʠʦʥʥʳʝ ʢʦʣʝʙʘʥʠʷ 

9) ʫʧʨʫʛʠʝ ʢʦʣʝʙʘʥʠʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ 
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10) ʦʙʤʝʥ ʬʦʩʬʦʣʠʧʠʜʥʳʤʠ ʤʝʤʙʨʘʥʘʤʠ 

2. ɺ ʬʘʡʣʝ ʦʪʚʝʪʦʚ ʦʧʠʰʠʪʝ, ʢʘʢ ʢʣʝʪʢʠ ʰʝʧʯʫʪʩʷ, ʢʘʢʠʝ çʰʝʧʦʪʠʥʢʠè ʤʦʛʫʪ 

ʧʝʨʝʜʘʚʘʪʴʩʷ ʠʟ ʢʣʝʪʢʠ ʚ ʢʣʝʪʢʫ? (3 ʙʘʣʣʘ)  

3. ʂʘʢʠʤʠ ʥʘʥʦʩʪʨʫʢʪʫʨʘʤʠ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʪʘʢʦʡ ʰʝʧʦʪ? (2 ʙʘʣʣʘ)  

4. ʏʪʦ ʧʨʦʠʩʭʦʜʠʪ ʧʨʠ ʧʦʚʳʰʝʥʠʠ ʢʦʥʮʝʥʪʨʘʮʠʠ ʉʘ2+
 ʚ ʦʜʥʦʡ ʠʟ ʢʣʝʪʦʢ? (4 ʙʘʣʣʘ) 

XVIII. ʅʘʥʦʪʝʣʘ (ʙʠʦʣʦʛʠʷ) 

 

ʅʘʥʦʘʣʤʘʟ, ʥʘʥʦʫʛʣʝʨʦʜ, ʥʘʥʦʢʣʘʩʪʝʨʳ... ʏʝʛʦ ʪʦʣʴʢʦ ʥʝ ʧʨʠʜʫʤʘʣʠ ʩ ʧʨʠʩʪʘʚʢʦʡ "ʥʘʥʦ"! 

ʆʯʝʥʴ ʤʥʦʛʦ ʪʝʨʤʠʥʦʚ ʨʦʜʠʣʦʩʴ ʠ ʫʤʝʨʣʦ ʟʘ ʵʪʦ ʚʨʝʤʷ, ʭʦʪʷ ʢʦʝ - ʢʘʢʠʝ ʟʘʩʣʫʞʝʥʥʦ (ʠʣʠ 

ʥʝʟʘʩʣʫʞʝʥʥʦ) ʦʩʪʘʣʠʩʴ. 

1. ɸ ʚʦʪ ʯʪʦ ʪʘʢʦʝ ʥʘʥʦʪʝʣʘ, ʫʢʘʞʠʪʝ ʥʘʠʙʦʣʝʝ ʧʦʜʭʦʜʷʱʠʡ ʚʘʨʠʘʥʪ ʥʠʞʝ. (2 ʙʘʣʣʘ) 

1) ʥʘʥʦʨʦʙʦʪʳ ("ʩʝʨʘʷ ʩʣʠʟʴ") 

2) ʣʶʙʳʝ ʥʘʥʦʯʘʩʪʠʮʳ 

3) ʥʘʥʦʯʘʩʪʠʮʳ ʦʢʨʫʛʣʦʡ ʬʦʨʤʳ 

4) ʠʟʦʣʠʨʦʚʘʥʥʳʝ ʥʘʥʦʯʘʩʪʠʮʳ 

5) ʚʠʨʫʩʳ ("ʟʝʣʝʥʘʷ ʩʣʠʟʴ") 

6) ʛʣʦʙʫʣʷʨʥʳʝ ʙʝʣʢʠ 

7) ʚʘʨʠʘʙʝʣʴʥʳʝ ʯʘʩʪʠ çʫʧʨʦʱʝʥʥʳʭè ʘʥʪʠʪʝʣ 

8) ʢʨʘʩʥʳʝ ʢʨʦʚʷʥʳʝ ʪʝʣʘ 

9) ʬʘʛʦʮʠʪʳ 

10) ʚʝʟʠʢʫʣʳ 

2. ɺ ʬʘʡʣʝ ʦʪʚʝʪʦʚ ʫʢʘʞʠʪʝ, ʚ ʢʘʢʦʤ ʚʠʜʝ ʦʥʠ ʚʩʪʨʝʯʘʶʪʩʷ ʚ ʧʨʠʨʦʜʝ, ʝʩʣʠ ʦʥʠ ʪʘʤ 

ʝʩʪʴ, ʝʩʣʠ ʠʭ ʪʘʤ ʥʝʪ, ʪʦ ʫʢʘʞʠʪʝ, ʛʜʝ ʠʭ ʤʦʞʥʦ ʥʘʡʪʠ. (2 ʙʘʣʣʘ)  

3. ʆʧʠʰʠʪʝ ʚ ʦʙʱʝʤ ʚʠʜʝ ʩʭʝʤʫ ʠʭ ʧʦʣʫʯʝʥʠʷ, ʝʩʣʠ ʦʥʘ ʫʞʝ ʩʫʱʝʩʪʚʫʝʪ. (1 ʙʘʣʣ) 

4. ʂʘʢʦʚʳ ʚʦʟʤʦʞʥʳʝ ʧʨʠʤʝʥʝʥʠʷ ʥʘʥʦʪʝʣ, ʚ ʯʝʤ ʠʭ ʧʨʝʠʤʫʱʝʩʪʚʘ ʠ ʥʝʜʦʩʪʘʪʢʠ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʬʫʥʢʮʠʦʥʘʣʴʥʳʤʠ ʘʥʘʣʦʛʘʤʠ? (3 ʙʘʣʣʘ)  
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5. ʉʨʘʚʥʠʪʝ ʠʭ ʩʚʦʡʩʪʚʘ (ʩʪʘʙʠʣʴʥʦʩʪʴ, ʨʘʩʪʚʦʨʠʤʦʩʪʴ, ʙʠʦʜʦʩʪʫʧʥʦʩʪʴ, ʚʨʝʤʷ ʞʠʟʥʠ 

ʚ ʦʨʛʘʥʠʟʤʝ). (2 ʙʘʣʣʘ)  

6. ʂʘʢ ʥʘʥʦʪʝʣʘ ʤʦʞʥʦ çʩʧʨʷʪʘʪʴè ʦʪ ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʳ ʦʨʛʘʥʠʟʤʘ? (2 ʙʘʣʣʘ)  

7. ɼʣʷ ʣʝʯʝʥʠʷ ʢʘʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʧʨʠʤʝʥʷʪʴ ʥʘʥʦʪʝʣʘ: ʘʥʛʠʥʳ, 

ʛʨʠʧʧʘ, ʥʝʩʧʝʮʠʬʠʯʝʩʢʦʛʦ ʷʟʚʝʥʥʦʛʦ ʢʦʣʠʪʘ, ʩʝʙʦʨʝʠ, ʩʘʭʘʨʥʦʛʦ ʜʠʘʙʝʪʘ, 

ʩʝʨʧʦʚʠʜʥʦ-ʢʣʝʪʦʯʥʦʡ ʘʥʝʤʠʠ, ʩʠʩʪʝʤʥʦʡ ʢʨʘʩʥʦʡ ʚʦʣʯʘʥʢʠ, ʯʝʛʦ-ʪʦ ʝʱʝ? ʆʪʚʝʪ 

ʧʦʷʩʥʠʪʝ. (4 ʙʘʣʣʘ) 

XIX. ʇʦʪʝʥʮʠʘʣʴʥʳʡ ʘʥʪʠʦʢʩʠʜʘʥʪ (ʙʠʦʣʦʛʠʷ) 

 

ɺʝʱʝʩʪʚʦ X, ʨʘʟʤʝʨʳ ʤʦʣʝʢʫʣ ʢʦʪʦʨʦʛʦ ʥʘʭʦʜʷʪʩʷ ʚ ʥʘʥʦʜʠʘʧʘʟʦʥʝ, ʜʘʚʥʦ ʧʨʠʚʣʝʢʘʝʪ 

ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʢʘʢ ʧʦʪʝʥʮʠʘʣʴʥʳʡ ʧʨʦʪʝʢʪʦʨ ʦʪ ʠʦʥʠʟʠʨʫʶʱʝʛʦ ʠʟʣʫʯʝʥʠʷ ʠ 

ʘʥʪʠʦʢʩʠʜʘʥʪ. ʇʦʜʪʚʝʨʞʜʝʥʠʝʤ ʪʦʤʫ ʷʚʣʷʝʪʩʷ ʙʦʣʴʰʦʝ ʯʠʩʣʦ ʩʪʘʪʝʡ ʚ ʞʫʨʥʘʣʘʭ ʦ 

ʥʘʥʦʤʝʜʠʮʠʥʝ, ʧʦʩʚʷʱʝʥʥʳʭ ʩʚʦʡʩʪʚʘʤ ʜʘʥʥʦʛʦ ʚʝʱʝʩʪʚʘ. ʀʟʚʝʩʪʥʦ, ʯʪʦ X ʩʦʜʝʨʞʠʪ 

63,83% ʫʛʣʝʨʦʜʘ, 2,15% ʚʦʜʦʨʦʜʘ, 34,02% ʢʠʩʣʦʨʦʜʘ ʧʦ ʤʘʩʩʝ (ʤʦʣʷʨʥʘʷ ʤʘʩʩʘ <1300 

ʛ/ʤʦʣʴ) ʠ ʩʠʥʪʝʟʠʨʫʝʪʩʷ ʠʟ ʩʘʤʦʛʦ ʠʟʚʝʩʪʥʦʛʦ ʩʦʝʜʠʥʝʥʠʷ ʵʪʦʛʦ ʢʣʘʩʩʘ ʚʝʱʝʩʪʚ Y ʚ ʜʚʝ 

ʩʪʘʜʠʠ. X ʥʝ ʩʦʜʝʨʞʠʪ ʩʚʷʟʝʡ ʉ-ʅ. ʇʨʝʜʧʦʣʘʛʘʶʪ, ʯʪʦ X ʤʦʞʝʪ ʩʚʷʟʳʚʘʪʴʩʷ ʢʘʢ ʩ ʙʦʣʴʰʦʡ 

ʢʘʥʘʚʢʦʡ ɼʅʂ, ʪʘʢ ʠ ʩ ʝʝ ʧʦʣʠʬʦʩʬʘʪʥʳʤ ʦʩʪʦʚʦʤ (ʩʤ. ʨʠʩʫʥʦʢ). 

1. ʆʧʨʝʜʝʣʠʪʝ ʤʦʣʝʢʫʣʷʨʥʫʶ ʬʦʨʤʫʣʫ ʍ, ʚʳʙʨʘʚ ʥʠʞʝ ʧʦʜʭʦʜʷʱʠʡ ʚʘʨʠʘʥʪ. (2 

ʙʘʣʣʘ) 

2. ɺ ʬʘʡʣʝ ʦʪʚʝʪʦʚ ʥʘʟʦʚʠʪʝ ʚʝʱʝʩʪʚʦ, ʧʨʠʚʝʜʷ ʨʘʩʯʝʪʳ. (3 ʙʘʣʣʘ) 

3. ʋʢʘʞʠʪʝ ʚ ʬʘʡʣʝ ʦʪʚʝʪʦʚ, ʧʦʯʝʤʫ ʤʦʣʝʢʫʣʘ ʍ ʤʦʞʝʪ ʨʘʩʧʦʣʘʛʘʪʴʩʷ ʪʦʣʴʢʦ ʚ 

ʙʦʣʴʰʦʡ, ʥʦ ʥʝ ʤʘʣʦʡ ʢʘʥʘʚʢʝ ɼʅʂ? (2 ʙʘʣʣʘ) 

4. ɺ ʬʘʡʣʝ ʦʪʚʝʪʦʚ ʦʙʲʷʩʥʠʪʝ, ʧʨʠ ʧʦʤʦʱʠ ʢʘʢʦʛʦ ʪʠʧʘ ʩʚʷʟʝʡ ʬʦʨʤʠʨʫʶʪʩʷ 

ʢʦʤʧʣʝʢʩʳ X-ɼʅʂ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʥʘ ʨʠʩʫʥʢʝ, ʠ ʧʦʯʝʤʫ ʠʤʝʥʥʦ ʵʪʠ ʩʚʷʟʠ 

ʫʯʘʩʪʚʫʶʪ ʚʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ? (2 ʙʘʣʣʘ) 
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5. ʇʨʠ ʧʨʠʛʦʪʦʚʣʝʥʠʠ ʚʦʜʥʳʭ ʨʘʩʪʚʦʨʦʚ X ʜʣʷ ʚʥʫʪʨʠʚʝʥʥʦʛʦ ʚʚʝʜʝʥʠʷ ʢ ʥʠʤ 

ʧʨʠʭʦʜʠʪʩʷ ʜʦʙʘʚʣʷʪʴ ʧʦʚʝʨʭʥʦʩʪʥʦ-ʘʢʪʠʚʥʳʝ ʚʝʱʝʩʪʚʘ. ɺ ʬʘʡʣʝ ʦʪʚʝʪʦʚ 

ʧʦʷʩʥʠʪʝ, ʟʘʯʝʤ ʪʘʢ ʜʝʣʘʶʪ. (2 ʙʘʣʣʘ) 

6. ɺ ʬʘʡʣʝ ʦʪʚʝʪʦʚ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʫʢʘʞʠʪʝ, ʢʘʢʦʚʳ ʚʦʟʤʦʞʥʳʝ ʧʨʝʧʷʪʩʪʚʠʷ ʢ 

ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʍ ʚ ʤʝʜʠʮʠʥʩʢʦʡ ʧʨʘʢʪʠʢʝ. (2 ʙʘʣʣʘ) 

1) ʉ10H66O2 

2) C13H34O13 

3) (CHO)n 

4) ʉ2nH2n+2O3n 

5) (ʉ15ʅ6ʆ6)n 

6) CH3COOH 

7) C2H5OH 

8) C24H48O32 

XX. ɻʫʣʣʠʚʝʨʳ ʠ ʣʠʣʠʧʫʪʳ (ʙʠʦʣʦʛʠʷ) 

 

ɺ ʠʟʚʝʩʪʥʦʤ ʚʘʤ ʚʩʝʤ ʧʨʦʠʟʚʝʜʝʥʠʠ ʧʨʦ ʧʫʪʝʰʝʩʪʚʠʷ ɻʫʣʣʠʚʝʨʘ ʛʦʚʦʨʠʪʩʷ, ʯʪʦ 

ʩʫʱʝʩʪʚʫʶʪ ʣʠʣʠʧʫʪʳ ï ʫʤʝʥʴʰʝʥʥʳʝ, ʥʦ ʪʦʯʥʳʝ ʢʦʧʠʠ ʣʶʜʝʡ. ɸ ʪʘʢ ʣʠ ʵʪʦ ʚ ʤʠʨʝ 

ʚʠʨʫʩʦʚ? 

1. ʅʘʟʦʚʠʪʝ ʠ ʦʧʠʰʠʪʝ ʚ ʬʘʡʣʝ ʦʪʚʝʪʦʚ ʨʘʟʤʝʨ, ʦʩʦʙʝʥʥʦʩʪʠ, ʧʨʦʠʩʭʦʞʜʝʥʠʝ 

ʥʘʟʚʘʥʠʷ, ʚʳʟʳʚʘʝʤʳʝ ʟʘʙʦʣʝʚʘʥʠʷ ʜʣʷ çɻʫʣʣʠʚʝʨʘè ʠ ʩʘʤʳʭ ʤʘʣʝʥʴʢʠʭ 

çʣʠʣʠʧʫʪʦʚè ʤʠʨʘ ʚʠʨʫʩʦʚ. (0,5 ʙʘʣʣʘ ʟʘ ʢʘʞʜʳʡ ʢʦʨʨʝʢʪʥʳʡ ʧʨʠʤʝʨ) ʄʦʞʥʦ ʣʠ 

çʣʠʣʠʧʫʪʦʚè ʩʯʠʪʘʪʴ ʫʤʝʥʴʰʝʥʥʳʤʠ ʢʦʧʠʷʤʠ çɻʫʣʣʠʚʝʨʘè? ʇʦʯʝʤʫ? (1 ʙʘʣʣ) 

2. ʋʢʘʞʠʪʝ ʚ ʬʘʡʣʘʭ ʦʪʚʝʪʦʚ, ʚ ʯʝʤ çɻʫʣʣʠʚʝʨè ʧʦʭʦʞ ʥʘ ʙʘʢʪʝʨʠʠ ʠ ʯʝʤ ʦʪʣʠʯʘʝʪʩʷ 

ʦʪ ʥʠʭ? (1 ʙʘʣʣ) 
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3. ʂʘʢ ʠʟʚʝʩʪʥʦ, ʚʠʨʫʩ ʥʘʩʪʦʣʴʢʦ ʧʨʦʩʪʘʷ ʬʦʨʤʘ ʞʠʟʥʠ (ʭʦʪʷ ʩʧʦʨʳ ʦ ʪʦʤ, ʷʚʣʷʶʪʩʷ 

ʣʠ ʚʠʨʫʩʳ ʞʠʚʳʤʠ, ʚʝʜʫʪʩʷ ʜʦ ʩʠʭ ʧʦʨ), ʯʪʦ ʥʝ ʤʦʞʝʪ ʩʫʱʝʩʪʚʦʚʘʪʴ 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ, ʙʝʟ ʦʨʛʘʥʠʟʤʘ-çʢʦʤʧʘʥʴʦʥʘè. ʆʙʲʷʩʥʠʪʝ ʚ ʬʘʡʣʝ ʦʪʚʝʪʦʚ, ʤʦʞʝʪ 

ʣʠ ʚʠʨʫʩ ʩʘʤ ʩʪʘʪʴ ʪʘʢʠʤ çʢʦʤʧʘʥʴʦʥʦʤè ʠ ʩʦʜʝʨʞʘʪʴ çʧʨʠʞʠʚʘʣè? (1 ʙʘʣʣ) ɽʩʣʠ 

ʜʘ, ʪʦ ʢʘʢ çʢʦʤʧʘʥʴʦʥʳè ʠ çʧʨʠʞʠʚʘʣʳè ʩʚʷʟʘʥʳ ʩ çɻʫʣʣʠʚʝʨʦʤè ʠ çʣʠʣʠʧʫʪʘʤʠè, 

ʨʘʩʩʤʦʪʨʝʥʥʳʤʠ ʚ ʧʝʨʚʦʤ ʟʘʜʘʥʠʠ? ʆʪʚʝʪ ʦʙʦʩʥʫʡʪʝ ʚ ʬʘʡʣʝ ʦʪʚʝʪʦʚ. (2 ʙʘʣʣʘ) 

4. ɺ ʦʪʣʠʯʠʝ ʦʪ ʙʦʣʴʰʠʥʩʪʚʘ ʚʠʨʫʩʦʚ, ʥʝʢʦʪʦʨʳʝ ʠʟ çʣʠʣʠʧʫʪʦʚè ʤʠʨʘ ʚʠʨʫʩʦʚ, 

ʧʦʧʘʜʘʷ ʚ ʢʣʝʪʢʫ, ʥʝ ʚ ʩʦʩʪʦʷʥʠʠ ʜʘʞʝ ʟʘʧʫʩʪʠʪʴ ʩʙʦʨʢʫ ʚʠʨʫʩʥʳʭ ʯʘʩʪʠʮ. ʊʘʢ, 

ʦʜʠʥ ʠʟ ʥʠʭ, ʧʦʧʘʜʘʷ ʚ ʢʣʝʪʢʫ ʠ ʚʩʪʨʘʠʚʘʷʩʴ ʚ ɼʅʂ, ʥʝ ʤʦʞʝʪ ʟʘʧʫʩʪʠʪʴ ʧʨʦʮʝʩʩ 

ʩʙʦʨʢʠ ʚʠʨʫʩʥʳʭ ʯʘʩʪʠʮ ʜʦ ʥʝʢʦʪʦʨʦʛʦ ʩʦʙʳʪʠʷ ʚ ʞʠʟʥʠ ʢʣʝʪʢʠ. ʏʪʦ ʵʪʦ ʟʘ 

ʩʦʙʳʪʠʝ? (1 ʙʘʣʣ)  

5. ɽʩʣʠ ʪʘʢʦʡ ʟʘʧʫʩʢ ʩʠʥʪʝʟʘ, ʚ ʢʦʥʝʯʥʦʤ ʩʯʝʪʝ, ʤʦʞʝʪ ʧʨʠʚʦʜʠʪʴ ʢ ʛʠʙʝʣʠ ʢʣʝʪʢʠ, 

ʛʜʝ ʵʪʦʪ ʚʠʨʫʩ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥ? (2 ʙʘʣʣʘ)  

6. ɼʨʫʛʦʡ ʚʠʨʫʩ-çʣʠʣʠʧʫʪè ʥʝ ʤʦʞʝʪ ʥʠ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʟʘʧʫʩʪʠʪʴ ʩʚʦʡ ʩʠʥʪʝʟ, ʥʠ 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʚʩʪʨʘʠʚʘʪʴʩʷ ʚ ʷʜʨʦ ʢʣʝʪʢʠ. ʏʪʦ ʜʦʣʞʥʦ ʧʨʦʠʟʦʡʪʠ, ʯʪʦʙʳ ʥʘʯʘʣʩʷ 

ʩʠʥʪʝʟ ʚʠʨʫʩʥʳʭ ʩʪʨʫʢʪʫʨ? (1 ʙʘʣʣ)  

7. ɻʜʝ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥ ʚʪʦʨʦʡ ʚʠʨʫʩ, ʫʢʘʞʠʪʝ ʥʫʞʥʳʡ ʚʘʨʠʘʥʪ ʥʠʞʝ. 

(2 ʙʘʣʣʘ) 

1) ʚ ʧʠʱʝʚʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ 

2) ʜʣʷ ʨʘʟʚʝʜʝʥʠʷ ʛʨʠʙʦʚ 

3) ʚ ʢʘʯʝʩʪʚʝ ʦʪʨʘʚʣʷʶʱʝʛʦ ʚʝʱʝʩʪʚʘ 

4) ʚʝʢʪʦʨ ʚ ʛʝʥʥʦʡ ʠʥʞʝʥʝʨʠʠ 

5) ʜʣʷ ʦʯʠʩʪʢʠ ʚʦʜʦʝʤʦʚ 

6) ʜʣʷ ʫʥʠʯʪʦʞʝʥʠʷ ʨʘʟʣʠʚʦʚ ʩʳʨʦʡ ʥʝʬʪʠ 

7) ʚ ʩʦʣʥʝʯʥʳʭ ʙʘʪʘʨʝʷʭ 

XXI. ɼʳʨʷʚʘʷ ʤʝʤʙʨʘʥʘ (ʙʠʦʣʦʛʠʷ - ʬʠʟʠʢʘ). 
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ʆʩʥʦʚʥʘʷ ʬʫʥʢʮʠʷ ʤʝʤʙʨʘʥʳ ʞʠʚʦʡ ʢʣʝʪʢʠ ï ʦʪʜʝʣʷʪʴ ʚʥʫʪʨʠʢʣʝʪʦʯʥʦʝ ʩʦʜʝʨʞʠʤʦʝ ʦʪ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ (ʟʘʱʠʪʥʘʷ ʠʣʠ ʙʘʨʴʝʨʥʘʷ ʬʫʥʢʮʠʷ). ɽʩʣʠ ʚ ʤʝʤʙʨʘʥʝ ʚʦʟʥʠʢʘʶʪ 

ʜʝʬʝʢʪʳ ʪʠʧʘ ʩʢʚʦʟʥʦʡ ʛʠʜʨʦʬʠʣʴʥʦʡ ʧʦʨʳ, ʝʝ ʙʘʨʴʝʨʥʘʷ ʬʫʥʢʮʠʷ ʥʘʨʫʰʘʝʪʩʷ, ʯʪʦ ʤʦʞʝʪ 

ʧʨʠʚʝʩʪʠ ʢ ʛʠʙʝʣʠ ʢʣʝʪʢʠ. ʆʜʥʘʢʦ ʝʩʣʠ ʨʘʟʤʝʨ ʧʦʨʳ ʥʝʚʝʣʠʢ, ʪʦ ʦʥʘ ʩʘʤʦʧʨʦʠʟʚʦʣʴʥʦ 

çʩʭʣʦʧʳʚʘʝʪʩʷè, ʘ ʮʝʣʦʩʪʥʦʩʪʴ ʤʝʤʙʨʘʥʳ ʚʦʩʩʪʘʥʘʚʣʠʚʘʝʪʩʷ. 

1. ʅʘʧʠʰʠʪʝ ʚ ʬʘʡʣʝ ʦʪʚʝʪʦʚ, ʢʘʢʠʝ ʬʘʢʪʦʨʳ ʤʦʛʫʪ ʧʨʠʚʝʩʪʠ ʢ ʦʙʨʘʟʦʚʘʥʠʶ ʩʢʚʦʟʥʦʡ 

ʛʠʜʨʦʬʠʣʴʥʦʡ ʧʦʨʳ (ʩʢʚʦʟʥʦʛʦ ʦʪʚʝʨʩʪʠʷ ʚ ʤʝʤʙʨʘʥʝ). (1 ʙʘʣʣ) 

2. ʉʫʜʴʙʘ ʧʦʨʳ ʟʘʚʠʩʠʪ ʦʪ ʝʝ ʨʘʜʠʫʩʘ. ʂʨʠʪʠʯʝʩʢʠʡ ʨʘʜʠʫʩ ʣʠʧʠʜʥʦʡ ʧʦʨʳ ʚ 

ʤʝʤʙʨʘʥʝ (ʧʦʛʨʘʥʠʯʥʦʝ ʟʥʘʯʝʥʠʝ ʨʘʜʠʫʩʘ, ʦʧʨʝʜʝʣʷʶʱʝʝ ʙʫʜʝʪ ʣʠ ʧʦʨʘ 

ʫʚʝʣʠʯʠʚʘʪʴʩʷ ʠʣʠ ʦʥʘ ʩʭʣʦʧʥʝʪʩʷ) ʟʘʚʠʩʠʪ ʦʪ ʢʨʘʝʚʦʛʦ ʥʘʪʷʞʝʥʠʷ ʧʦʨʳ ʠ 

ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʥʘʪʷʞʝʥʠʷ ʤʝʤʙʨʘʥʳ. ʆʙʲʷʩʥʠʪʝ ʚ ʬʘʡʣʝ ʦʪʚʝʪʦʚ, ʢʘʢ ʟʘʚʠʩʠʪ 

ʩʚʦʙʦʜʥʘʷ ʵʥʝʨʛʠʷ ʧʦʨʳ ʦʪ ʝʝ ʨʘʜʠʫʩʘ? ɺʳʚʝʜʠʪʝ ʬʦʨʤʫʣʫ ʜʣʷ ʢʨʠʪʠʯʝʩʢʦʛʦ 

ʨʘʜʠʫʩʘ ʧʦʨʳ. (2 ʙʘʣʣʘ)  

3. ʂʘʢʫʶ ʬʦʨʤʫ ʜʦʣʞʥʳ ʠʤʝʪʴ ʤʝʤʙʨʘʥʥʳʝ ʧʦʨʳ ʠ ʧʦʯʝʤʫ? (1 ʙʘʣʣ)  

4. ʈʘʩʩʯʠʪʘʡʪʝ ʢʨʠʪʠʯʝʩʢʠʡ ʨʘʜʠʫʩ ʣʠʧʠʜʥʦʡ ʧʦʨʳ ʚ ʦʪʩʫʪʩʪʚʠʝ ʪʨʘʥʩʤʝʤʙʨʘʥʥʦʛʦ 

ʧʦʪʝʥʮʠʘʣʘ, ʧʨʠʥʷʚ, ʯʪʦ ʧʦʚʝʨʭʥʦʩʪʥʦʝ ʥʘʪʷʞʝʥʠʝ ʙʦʢʦʚʦʡ ʧʦʚʝʨʭʥʦʩʪʠ 10
-3

 ʅ, 

ʧʦʚʝʨʭʥʦʩʪʥʦʝ ʥʘʪʷʞʝʥʠʝ ʣʠʧʠʜʥʦʛʦ ʙʠʩʣʦʷ 0,3 ʤʅ/ʤ, ʪʦʣʱʠʥʘ ʣʠʧʠʜʥʦʡ ʯʘʩʪʠ 

ʤʝʤʙʨʘʥʳ 5 ʥʤ. (3 ʙʘʣʣʘ)  

5. ʂʘʢ ʠʟʤʝʥʠʪʩʷ ʢʨʠʪʠʯʝʩʢʠʡ ʨʘʜʠʫʩ ʧʦʨʳ, ʝʩʣʠ ʥʘ ʤʝʤʙʨʘʥʝ ʠʤʝʝʪʩʷ ʨʘʟʥʦʩʪʴ 

ʧʦʪʝʥʮʠʘʣʦʚ? (2 ʙʘʣʣʘ) ʈʘʩʩʯʠʪʘʡʪʝ ʢʨʠʪʠʯʝʩʢʠʡ ʨʘʜʠʫʩ ʧʦʨʳ ʧʨʠ ʥʘʣʠʯʠʠ 

ʤʝʤʙʨʘʥʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ, ʧʨʠʥʷʚ ʫʜʝʣʴʥʫʶ ʝʤʢʦʩʪʴ ʤʝʤʙʨʘʥʳ 0.3Ŀ10
-2

 ʌ/ʤ
2
, 

ʧʦʪʝʥʮʠʘʣ 100 ʤɺ, ʜʠʵʣʝʢʪʨʠʯʝʩʢʫʶ ʧʨʦʥʠʮʘʝʤʦʩʪʴ ʚʦʜʳ 80 ʌ/ʤ, 

ʜʠʵʣʝʢʪʨʠʯʝʩʢʫʶ ʧʨʦʥʠʮʘʝʤʦʩʪʴ ʤʝʤʙʨʘʥʳ 2 ʌ/ʤ, ʦʩʪʘʣʴʥʳʝ ʧʘʨʘʤʝʪʨʳ ʢʘʢ ʚ ʧ.5. 

(3 ʙʘʣʣʘ) 

4. ʂʘʢʦʝ ʧʨʘʢʪʠʯʝʩʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʤʦʛʫʪ ʠʤʝʪʴ ʤʝʪʦʜʳ, ʚʳʟʳʚʘʶʱʠʝ ʦʙʨʘʟʦʚʘʥʠʝ 

ʧʦʨ ʚ ʤʝʤʙʨʘʥʝ, ʚʳʙʠʨʘʡʪʝ ʩʘʤʳʡ ʧʨʘʚʠʣʴʥʳʡ ʚʘʨʠʘʥʪ ʥʠʞʝ. (3 ʙʘʣʣʘ) 

1) ʣʝʯʝʥʠʝ ʚʠʨʫʩʥʳʭ ʠʥʬʝʢʮʠʡ 

2) ʵʣʝʢʪʨʦʩʪʠʤʫʣʷʮʠʷ ʨʘʟʤʥʦʞʝʥʠʷ ʢʣʝʪʦʢ 

3) ʧʦʜʘʚʣʝʥʠʝ ʦʥʢʦʣʦʛʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ 

4) ʧʦʣʫʯʝʥʠʝ "ʢʣʝʪʦʯʥʦʛʦ ʙʫʣʴʦʥʘ" 

5) ʚʳʜʝʣʝʥʠʝ ʮʠʪʦʧʣʘʟʤʳ 

6) ʠʩʢʫʩʩʪʚʝʥʥʦʝ ʚʳʜʝʣʝʥʠʝ ʭʨʦʤʦʩʦʤʥʦʛʦ ʘʧʧʘʨʘʪʘ 

7) ʜʦʩʪʘʚʢʘ ʧʣʘʟʤʠʜʥʦʡ ɼʅʂ ʚ ʛʝʥʥʦʡ ʠʥʞʝʥʝʨʠʠ, ʜʦʩʪʘʚʢʘ ʥʘʥʦʯʘʩʪʠʮ, 

ʵʣʝʢʪʨʦʩʣʠʷʥʠʝ ʢʣʝʪʦʢ 

8) ʫʣʫʯʰʝʥʠʝ ʢʣʝʪʦʯʥʦʛʦ "ʜʳʭʘʥʠʷ" 
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XXII. ʆʪ ʘʪʦʤʦʚ - ʢ ʪʝʣʘʤ (ʬʠʟʠʢʘ) 

 

ɸʪʦʤʥʦ-ʩʠʣʦʚʘʷ ʤʠʢʨʦʩʢʦʧʠʷ ʠʛʨʘʝʪ ʚʘʞʥʫʶ ʨʦʣʴ ʩʨʝʜʠ ʤʝʪʦʜʦʚ, ʧʨʠʤʝʥʝʥʠʝ ʢʦʪʦʨʳʭ ʢ 

ʠʩʩʣʝʜʦʚʘʥʠʶ ʨʘʟʣʠʯʥʳʭ ʦʙʲʝʢʪʦʚ ʠ ʩʪʨʫʢʪʫʨ ʥʝʦʙʭʦʜʠʤʦ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʨʘʟʚʠʚʘʪʴ 

ʥʘʥʦʪʝʭʥʦʣʦʛʠʠ. ʇʦʩʢʦʣʴʢʫ ʚ ʦʩʥʦʚʝ ʵʪʦʛʦ ʚʠʜʘ ʤʠʢʨʦʩʢʦʧʠʠ ʣʝʞʠʪ ʠʟʤʝʨʝʥʠʝ 

ʣʦʢʘʣʴʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʪʚʝʨʜʦʪʝʣʴʥʦʛʦ ʟʦʥʜʘ ʩ ʦʙʨʘʟʮʦʤ, ʧʦʥʠʤʘʥʠʝ ʪʦʛʦ, ʢʘʢ 

ʠʤʝʥʥʦ ʦʥʠ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʪ, ʥʝʦʙʭʦʜʠʤʦ ʜʣʷ ʧʨʘʚʠʣʴʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʘʪʦʤʥʦ-

ʩʠʣʦʚʦʛʦ ʤʠʢʨʦʩʢʦʧʘ. ʆʙʳʯʥʦ, ʢʦʛʜʘ ʛʦʚʦʨʷʪ ʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʟʦʥʜʘ ʩ ʧʦʚʝʨʭʥʦʩʪʴʶ, ʪʦ 

ʫʧʦʤʠʥʘʶʪ ʧʦʪʝʥʮʠʘʣ ʃʝʥʥʘʨʜʘ-ɼʞʦʥʩʘ, ʢʦʪʦʨʳʡ ʦʧʠʩʳʚʘʝʪ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʤʝʞʜʫ 

ʥʝʟʘʨʷʞʝʥʥʳʤʠ ʯʘʩʪʠʮʘʤʠ. ʆʜʠʥ ʠʟ ʯʣʝʥʦʚ ʚʳʨʘʞʝʥʠʷ, ʦʧʠʩʳʚʘʶʱʝʛʦ ʧʦʪʝʥʮʠʘʣ 

ʃʝʥʥʘʨʜʘ-ɼʞʦʥʩʘ, ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʧʨʠʪʷʞʝʥʠʶ. ʉʠʣʳ ʵʪʦʛʦ ʧʨʠʪʷʞʝʥʠʷ ʥʘʟʳʚʘʶʪʩʷ ʚʘʥ-

ʜʝʨ-ʚʘʘʣʴʩʦʚʳʤʠ. 

1. ɺ ʬʘʡʣʝ ʦʪʚʝʪʦʚ ʥʘʧʠʰʠʪʝ ʬʦʨʤʫʣʫ ʧʦʪʝʥʮʠʘʣʘ ʃʝʥʥʘʨʜʘ-ɼʞʦʥʩʘ. (1 ʙʘʣʣ) 

ʅʘʟʦʚʠʪʝ ʪʨʠ ʦʩʥʦʚʥʳʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ, ʚʥʦʩʷʱʠʭ ʩʚʦʡ ʚʢʣʘʜ ʚ ʩʠʣʳ ɺʘʥ-ʜʝʨ-

ɺʘʘʣʴʩʘ, ʫʢʘʞʠʪʝ, ʚ ʯʝʤ ʬʠʟʠʯʝʩʢʠʡ ʩʤʳʩʣ ʢʘʞʜʦʛʦ ʠʟ ʵʪʠʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ. 

(2 ʙʘʣʣʘ) ʀʟʦʙʨʘʟʠʪʝ ʥʘ ʦʜʥʦʤ ʛʨʘʬʠʢʝ ʧʦʪʝʥʮʠʘʣ ʃʝʥʥʘʨʜʘ-ɼʞʦʥʩʘ ʠ ʩʠʣʫ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʤʝʞʜʫ ʯʘʩʪʠʮʘʤʠ, ʚʳʟʚʘʥʥʫʶ ʧʦʪʝʥʮʠʘʣʦʤ ʃʝʥʥʘʨʜʘ-ɼʞʦʥʩʘ. ɺ 

ʢʘʯʝʩʪʚʝ ʘʨʛʫʤʝʥʪʘ ʠʩʧʦʣʴʟʫʡʪʝ ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʯʘʩʪʠʮʘʤʠ d. (2 ʙʘʣʣʘ) 

2. ʋʢʘʞʠʪʝ ʜʨʫʛʦʝ, çʞʘʨʛʦʥʥʦʝè, ʥʘʟʚʘʥʠʝ ʧʦʪʝʥʮʠʘʣʘ ʃʝʥʥʘʨʜʘ ï ɼʞʦʥʩʘ, ʚʳʙʨʘʚ 

ʦʜʠʥ ʠʟ ʚʘʨʠʘʥʪʦʚ ʦʪʚʝʪʦʚ ʥʠʞʝ. (2 ʙʘʣʣʘ) 

1) ʧʦʪʝʥʮʠʘʣ 6-12 

2) ʧʦʪʝʥʮʠʘʣ 7-40 

3) ʧʦʪʝʥʮʠʘʣ 5-13 

4) ʧʦʪʝʥʮʠʘʣ 8-42 

5) ʛʨʘʚʠʪʘʮʠʦʥʥʳʡ ʧʦʪʝʥʮʠʘʣ 

6) ʢʫʣʦʥʦʚʩʢʠʡ ʧʦʪʝʥʮʠʘʣ 

7) ʵʣʝʢʪʨʦʩʪʘʪʠʯʝʩʢʠʡ ʧʦʪʝʥʮʠʘʣ 

8) ʜʠʬʬʫʟʠʦʥʥʳʡ ʧʦʪʝʥʮʠʘʣ 

ʇʦʪʝʥʮʠʘʣ ʃʝʥʥʘʨʜʘ-ɼʞʦʥʩʘ, ʢʘʢ ʫʞʝ ʛʦʚʦʨʠʣʦʩʴ, ʭʦʨʦʰʦ ʦʧʠʩʳʚʘʝʪ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ 

ʤʝʞʜʫ ʜʚʫʤʷ ʯʘʩʪʠʮʘʤʠ. ʉʘʤʠ ʯʘʩʪʠʮʳ ʧʨʠ ʵʪʦʤ ʜʦʣʞʥʳ ʠʤʝʪʴ ʨʘʟʤʝʨʳ ʤʥʦʛʦ ʤʝʥʴʰʠʝ, 
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ʯʝʤ ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʥʠʤʠ. ʕʪʦʪ ʧʦʪʝʥʮʠʘʣ ʭʦʨʦʰʦ ʦʧʠʩʳʚʘʝʪ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ 

ʦʪʜʝʣʴʥʳʭ ʘʪʦʤʦʚ ʠ ʤʦʣʝʢʫʣ, ʘ ʪʘʢʞʝ ʩʠʣʳ, ʚʦʟʥʠʢʘʶʱʠʝ ʤʝʞʜʫ ʥʠʤʠ. ʆʜʥʘʢʦ ʚ ʘʪʦʤʥʦ-

ʩʠʣʦʚʦʡ ʤʠʢʨʦʩʢʦʧʠʠ ʠʟʤʝʨʷʶʪʩʷ ʩʠʣʳ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʟʦʥʜʘ ʠ ʧʦʚʝʨʭʥʦʩʪʠ ʦʙʨʘʟʮʘ (ʩʤ. 

ʨʠʩ. 1). ʍʦʪʷ ʟʦʥʜ ʠ ʦʙʨʘʟʝʮ ʩʦʩʪʦʷʪ ʠʟ ʦʪʜʝʣʴʥʳʭ ʘʪʦʤʦʚ ʠ/ʠʣʠ ʤʦʣʝʢʫʣ, ʦʥʠ ʠʤʝʶʪ 

ʚʧʦʣʥʝ ʦʧʨʝʜʝʣʝʥʥʫʶ ʬʦʨʤʫ. ʕʪʘ ʬʦʨʤʘ, ʢʘʢ ʠ ʧʦʪʝʥʮʠʘʣ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʦʪʜʝʣʴʥʳʭ 

ʘʪʦʤʦʚ ʠʣʠ ʤʦʣʝʢʫʣ, ʤʦʞʝʪ ʦʢʘʟʳʚʘʪʴ ʚʣʠʷʥʠʝ ʥʘ ʩʠʣʫ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʤʝʞʜʫ ʟʦʥʜʦʤ ʠ 

ʧʦʚʝʨʭʥʦʩʪʴʶ ʦʙʨʘʟʮʘ. 

3. ʆʧʠʰʠʪʝ ʚ ʬʘʡʣʝ ʦʪʚʝʪʦʚ, ʢʘʢ ʟʘʚʠʩʠʪ ʚʘʥ-ʜʝʨ-ʚʘʘʣʴʩʦʚʘ ʩʠʣʘ ʧʨʠʪʷʞʝʥʠʷ ʤʝʞʜʫ 

ʟʦʥʜʦʤ ʠ ʧʣʦʩʢʦʡ ʧʦʚʝʨʭʥʦʩʪʴʶ ʦʪ ʨʘʩʩʪʦʷʥʠʷ z ʤʝʞʜʫ ʥʠʤʠ ʚ ʪʦʤ ʩʣʫʯʘʝ, ʢʦʛʜʘ 

ʟʦʥʜ ʠʤʝʝʪ ʬʦʨʤʫ ʩʬʝʨʳ ʨʘʜʠʫʩʦʤ R, ʢʦʪʦʨʳʡ ʩʫʱʝʩʪʚʝʥʥʦ ʙʦʣʴʰʝ z (ʩʤ ʨʠʩ. 2), ʘ 

ʧʦʪʝʥʮʠʘʣ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʯʘʩʪʠʮ ʥʝ ʟʘʚʠʩʠʪ ʦʪ ʪʦʛʦ, ʛʜʝ ʦʥʠ ʥʘʭʦʜʷʪʩʷ ï ʥʘ 

ʛʨʘʥʠʮʝ ʪʝʣʘ ʠʣʠ ʚ ʝʛʦ ʛʣʫʙʠʥʝ. ʆʪʚʝʪ ʦʙʦʩʥʫʡʪʝ. (2 ʙʘʣʣʘ)  

4. ʆʧʠʰʠʪʝ ʚ ʬʘʡʣʝ ʦʪʚʝʪʦʚ, ʢʘʢ ʟʘʚʠʩʠʪ ʚʘʥ-ʜʝʨ-ʚʘʘʣʴʩʦʚʘ ʩʠʣʘ ʧʨʠʪʷʞʝʥʠʷ ʤʝʞʜʫ 

ʟʦʥʜʦʤ ʠ ʧʣʦʩʢʠʤ ʦʙʨʘʟʮʦʤ ʦʪ ʨʘʩʩʪʦʷʥʠʷ z ʤʝʞʜʫ ʥʠʤʠ ʚ ʪʦʤ ʩʣʫʯʘʝ, ʢʦʛʜʘ ʦʩʪʨʠʝ 

ʟʦʥʜʘ ʠʤʝʝʪ ʬʦʨʤʫ ʢʦʥʫʩʘ, ʫʛʦʣ ʧʨʠ ʚʝʨʰʠʥʝ ʢʦʪʦʨʦʛʦ ʨʘʚʝʥ Ŭ (ʩʤ. ʨʠʩ. 3). 

ʉʯʠʪʘʡʪʝ, ʯʪʦ ʦʩʪʨʠʝ ʠʤʝʝʪ ʙʝʩʢʦʥʝʯʥʦ ʦʩʪʨʫʶ ʚʝʨʰʠʥʫ, ʘ ʧʦʪʝʥʮʠʘʣ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʯʘʩʪʠʮ ʥʝ ʟʘʚʠʩʠʪ ʦʪ ʪʦʛʦ, ʛʜʝ ʦʥʠ ʥʘʭʦʜʷʪʩʷ ï ʥʘ ʛʨʘʥʠʮʝ ʪʝʣʘ ʠʣʠ 

ʚ ʝʛʦ ʛʣʫʙʠʥʝ. ʆʪʚʝʪ ʦʙʦʩʥʫʡʪʝ. (2 ʙʘʣʣʘ)  

5. ɿʦʥʜ ʘʪʦʤʥʦ-ʩʠʣʦʚʦʛʦ ʤʠʢʨʦʩʢʦʧʘ ʯʘʩʪʦ ʘʧʧʨʦʢʩʠʤʠʨʫʶʪ ʢʦʥʫʩʦʤ ʩʦ ʩʬʝʨʠʯʝʩʢʦʡ 

ʚʝʨʰʠʥʦʡ. ʆʧʠʰʠʪʝ ʚ ʬʘʡʣʝ ʦʪʚʝʪʦʚ, ʚ ʢʘʢʦʤ ʩʣʫʯʘʝ ʧʨʠ ʨʘʩʯʝʪʝ ʚʘʥ-ʜʝʨ-

ʚʘʘʣʴʩʦʚʦʡ ʩʠʣʳ ʧʨʠʪʷʞʝʥʠʷ ʤʝʞʜʫ ʥʠʤ ʠ ʧʣʦʩʢʠʤ ʦʙʨʘʟʮʦʤ ʤʦʞʥʦ ʧʦʣʴʟʦʚʘʪʴʩʷ 

ʧʨʠʙʣʠʞʝʥʠʝʤ ʩʬʝʨʠʯʝʩʢʦʛʦ ʟʦʥʜʘ, ʘ ʚ ʢʘʢʦʤ ï ʢʦʥʠʯʝʩʢʦʛʦ? ʆʙʦʩʥʫʡʪʝ ʩʚʦʡ 

ʦʪʚʝʪ. (1 ʙʘʣʣ) 

6. ʋʢʘʞʠʪʝ, ʚ ʢʘʢʦʤ ʠʟ ʥʠʞʝ ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʩʣʫʯʘʝʚ ɺʘʰʠ ʨʘʩʩʫʞʜʝʥʠʷ ʙʫʜʫʪ, 

ʩʢʦʨʝʝ ʚʩʝʛʦ, ʦʩʪʘʚʘʪʴʩʷ ʚ ʩʠʣʝ. (3 ʙʘʣʣʘ) 

1) ʠʩʩʣʝʜʦʚʘʥʠʝ çʞʝʩʪʢʦʛʦ ʜʠʩʢʘè ʠʛʣʦʡ ʩ ʥʘʧʳʣʝʥʥʳʤ ʩʣʦʝʤ ʥʠʢʝʣʷ 

2) ʘʪʦʤʥʦ ï ʙʠʦʣʦʛʠʯʝʩʢʘʷ ʤʠʢʨʦʩʢʦʧʠʷ 

3) ʠʩʩʣʝʜʦʚʘʥʠʝ ʢʨʠʩʪʘʣʣʘ ʩʝʛʥʝʪʦʚʦʡ ʩʦʣʠ ʧʨʦʚʦʜʷʱʠʤ ʟʦʥʜʦʤ 

4) ʠʩʩʣʝʜʦʚʘʥʠʝ ʪʚʝʨʜʦʩʪʠ ʧʦʜʣʦʞʢʠ ʘʣʤʘʟʥʳʤ ʟʦʥʜʦʤ 

5) ʠʩʩʣʝʜʦʚʘʥʠʝ ʩʣʶʜʳ ʢʨʝʤʥʠʝʚʳʤ ʢʘʥʪʠʣʝʚʝʨʦʤ 

6) ʙʣʠʞʥʝʧʦʣʴʥʘʷ ʤʠʢʨʦʩʢʦʧʠʷ 

7) ʛʠʛʘʥʪʩʢʦʝ ʢʦʤʙʠʥʘʮʠʦʥʥʦʝ ʨʘʩʩʝʷʥʠʝ ʚ ʧʨʠʤʝʥʝʥʠʠ ʢ ʥʘʥʦʦʙʲʝʢʪʘʤ 

XXIII. ʅʘʙʦʨ ʢʘʥʪʠʣʝʚʝʨʦʚ (ʬʠʟʠʢʘ) 
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ɺʦ ʚʩʝʭ ʚʦʧʨʦʩʘʭ ʵʪʦʡ ʟʘʜʘʯʠ ʥʝ ʪʨʝʙʫʝʪʩʷ ʧʨʦʚʦʜʠʪʴ ʪʦʯʥʳʡ ʨʘʩʯʸʪ, ʘ ʥʫʞʥʦ ʩʜʝʣʘʪʴ 

ʣʠʰʴ ʧʨʠʙʣʠʞʸʥʥʫʶ, ʧʨʦʩʪʫʶ ʦʮʝʥʢʫ c ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʠʟʚʝʩʪʥʳʭ ʫʨʘʚʥʝʥʠʡ ʜʣʷ 

ʫʧʨʦʱʝʥʥʳʭ ʠʣʠ ʤʦʜʝʣʴʥʳʭ ʩʠʩʪʝʤ. ʅʝʦʙʭʦʜʠʤʳʝ ʧʘʨʘʤʝʪʨʳ ʤʘʪʝʨʠʘʣʦʚ ʥʝʦʙʭʦʜʠʤʦ 

ʥʘʡʪʠ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ, ʢʦʛʜʘ ʦʥʠ ʪʨʝʙʫʶʪʩʷ. 

ɺ ʣʘʙʦʨʘʪʦʨʠʠ ʠʤʝʝʪʩʷ ʘʪʦʤʥʦ-ʩʠʣʦʚʦʡ ʤʠʢʨʦʩʢʦʧ ʠ ʥʘʙʦʨ ʢʘʥʪʠʣʝʚʝʨʦʚ, ʢʦʪʦʨʳʝ ʤʦʞʥʦ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʨʠ ʨʘʙʦʪʝ ʥʘ ʵʪʦʤ ʤʠʢʨʦʩʢʦʧʝ. ɼʘʥʦ ʩʣʝʜʫʶʱʝʝ ʦʧʠʩʘʥʠʝ ʠʤʝʶʱʠʭʩʷ ʚ 

ʥʘʣʠʯʠʠ ʢʘʥʪʠʣʝʚʝʨʦʚ: 

1. ʇʨʦʚʦʜʷʱʠʝ ʙʝʩʢʦʥʪʘʢʪʥʳʝ ʢʘʥʪʠʣʝʚʝʨʳ NSC14, ʚʳʧʦʣʥʝʥʥʳʝ ʠʟ ʢʨʝʤʥʠʷ c 

ʨʘʟʣʠʯʥʳʤʠ ʚʘʨʠʘʥʪʘʤʠ ʧʦʢʨʳʪʠʷ (W2C, Ti-Pt, Cr-Au). ʅʘ ʢʘʞʜʦʡ ʧʣʘʩʪʠʥʢʝ (ʯʠʧʝ) 

ʨʘʟʤʝʱʝʥʦ ʧʦ ʦʜʥʦʤʫ ʧʨʷʤʦʫʛʦʣʴʥʦʤʫ ʢʘʥʪʠʣʝʚʝʨʫ. ʈʝʟʦʥʘʥʩʥʘʷ ʯʘʩʪʦʪʘ ʪʘʢʠʭ 

ʢʘʥʪʠʣʝʚʝʨʦʚ ʧʨʠʤʝʨʥʦ ʨʘʚʥʘ 160 ʢɻʮ, ʘ ʞʝʩʪʢʦʩʪʴ - 5 ʅ/ʤ. 

2. ʇʨʦʚʦʜʷʱʠʝ ʢʦʥʪʘʢʪʥʳʝ ʢʘʥʪʠʣʝʚʝʨʳ CSC17, ʚʳʧʦʣʥʝʥʥʳʝ ʠʟ ʢʨʝʤʥʠʷ ʩ ʧʦʢʨʳʪʠʝʤ ʠʟ 

W2C. ʅʘ ʢʘʞʜʦʡ ʧʣʘʩʪʠʥʢʝ ʨʘʟʤʝʱʝʥʦ ʧʦ ʦʜʥʦʤʫ ʧʨʷʤʦʫʛʦʣʴʥʦʤʫ ʢʘʥʪʠʣʝʚʝʨʫ. 

ʈʝʟʦʥʘʥʩʥʘʷ ʯʘʩʪʦʪʘ ʪʘʢʠʭ ʢʘʥʪʠʣʝʚʝʨʦʚ ʧʨʠʤʝʨʥʦ ʨʘʚʥʘ 12 ʢɻʮ, ʘ ʞʝʩʪʢʦʩʪʴ - 0.15 ʅ/ʤ. 

3. ʂʦʥʪʘʢʪʥʳʝ ʢʘʥʪʠʣʝʚʝʨʳ CSC21 ʩ ʧʦʢʨʳʪʠʝʤ ʠʟ ʥʠʪʨʠʜʘ ʢʨʝʤʥʠʷ (Si3N4). ɿʘʜʥʷʷ 

ʩʪʦʨʦʥʘ ʢʘʥʪʠʣʝʚʝʨʘ ʧʦʢʨʳʪʘ Al ʜʣʷ ʣʫʯʰʝʛʦ ʦʪʨʘʞʝʥʠʷ. ʂʘʞʜʘʷ ʧʣʘʩʪʠʥʢʘ ʩʦʜʝʨʞʠʪ ʜʚʘ 

ʪʨʝʫʛʦʣʴʥʳʭ ʢʘʥʪʠʣʝʚʝʨʘ (ʧʦ ʦʜʥʦʤʫ ʢʘʥʪʠʣʝʚʝʨʫ ʩ ʢʘʞʜʦʡ ʩʪʦʨʦʥʳ). ʈʝʟʦʥʘʥʩʥʘʷ 

ʯʘʩʪʦʪʘ ʪʘʢʠʭ ʢʘʥʪʠʣʝʚʝʨʦʚ ʧʨʠʤʝʨʥʦ ʨʘʚʥʘ 12 ʠ 105 ʢɻʮ, ʘ ʞʝʩʪʢʦʩʪʴ - 0.12 ʠ 2 ʅ/ʤ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

4. ɹʝʩʢʦʥʪʘʢʪʥʳʝ ʢʘʥʪʠʣʝʚʝʨʳ NSC11 ʩ ʧʦʢʨʳʪʠʝʤ ʠʟ ʥʠʪʨʠʜʘ ʢʨʝʤʥʠʷ (Si3N4). ɿʘʜʥʷʷ 

ʩʪʦʨʦʥʘ ʢʘʥʪʠʣʝʚʝʨʘ ʧʦʢʨʳʪʘ Al ʜʣʷ ʣʫʯʰʝʛʦ ʦʪʨʘʞʝʥʠʷ. ʂʘʞʜʘʷ ʧʣʘʩʪʠʥʢʘ ʩʦʜʝʨʞʠʪ ʜʚʘ 

ʪʨʝʫʛʦʣʴʥʳʭ ʢʘʥʪʠʣʝʚʝʨʘ (ʧʦ ʦʜʥʦʤʫ ʢʘʥʪʠʣʝʚʝʨʫ ʩ ʢʘʞʜʦʡ ʩʪʦʨʦʥʳ). ʈʝʟʦʥʘʥʩʥʘʷ 

ʯʘʩʪʦʪʘ ʪʘʢʠʭ ʢʘʥʪʠʣʝʚʝʨʦʚ ʧʨʠʤʝʨʥʦ ʨʘʚʥʘ 60 ʠ 330 ʢɻʮ, ʘ ʞʝʩʪʢʦʩʪʴ - 3 ʠ 48 ʅ/ʤ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 
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5. ɹʝʩʢʦʥʪʘʢʪʥʳʝ ʢʘʥʪʠʣʝʚʝʨʳ NanoWorld ʠʟ ʢʨʝʤʥʠʷ. ɿʘʜʥʷʷ ʩʪʦʨʦʥʘ ʢʘʥʪʠʣʝʚʝʨʘ 

ʧʦʢʨʳʪʘ Al ʜʣʷ ʣʫʯʰʝʛʦ ʦʪʨʘʞʝʥʠʷ. ʂʘʞʜʘʷ ʧʣʘʩʪʠʥʢʘ ʩʦʜʝʨʞʠʪ ʦʜʠʥ ʧʨʷʤʦʫʛʦʣʴʥʳʡ 

ʢʘʥʪʠʣʝʚʝʨ. ʈʝʟʦʥʘʥʩʥʘʷ ʯʘʩʪʦʪʘ ʪʘʢʠʭ ʢʘʥʪʠʣʝʚʝʨʦʚ ʧʨʠʤʝʨʥʦ ʨʘʚʥʘ 320 ʢɻʮ, ʘ ʞʝʩʪʢʦʩʪʴ 

- 42 ʅ/ʤ. 

1. ɺ ʬʘʡʣʝ ʦʪʚʝʪʦʚ ʧʦ ʵʪʠʤ ʜʘʥʥʳʤ ʛʨʫʙʦ ʦʮʝʥʠʪʝ ʤʘʩʩʫ ʠ ʦʙʲʸʤ ʢʘʞʜʦʛʦ ʠʟ 

ʢʘʥʪʠʣʝʚʝʨʦʚ, ʦʙʦʩʥʦʚʘʚ ʩʚʦʝ ʨʝʰʝʥʠʝ ʠ ʩʜʝʣʘʥʥʳʝ ʫʧʨʦʱʝʥʠʷ. (5 ʙʘʣʣʦʚ) 

2. ʅʠʞʝ ʫʢʘʞʠʪʝ ʧʨʘʚʠʣʴʥʳʡ ʧʦʨʷʜʦʢ ʚʝʣʠʯʠʥ ʦʮʝʥʝʥʥʳʭ ʚ ɺʘʰʝʤ ʨʝʰʝʥʠʠ ʦʙʲʝʤʦʚ 

ʢʘʥʪʠʣʝʚʝʨʦʚ (ʚ ʢʫʙʠʯʝʩʢʠʭ ʤʝʪʨʘʭ). (3 ʙʘʣʣʘ) 

1) -1...-2 

2) -7...-8 

3) -9...-10 

4) -11...-12 

5) -13...-14 

6) -14...-15 

7) -16...-17 

8) -18...-19 

9) -20...-21 

10) -22..-24 

 

ʉʢʘʥʠʨʦʚʘʥʠʝ ʧʦʚʝʨʭʥʦʩʪʝʡ ʩ ʧʦʤʦʱʴʶ ʘʪʦʤʥʦ-ʩʠʣʦʚʦʛʦ ʤʠʢʨʦʩʢʦʧʘ ʧʨʦʠʟʚʦʜʠʪʩʷ ʧʦ 

ʩʪʘʥʜʘʨʪʥʦʡ ʩʭʝʤʝ (ʩʤ. ʨʠʩ. 1). ʆʪʢʣʦʥʝʥʠʝ ʙʘʣʢʠ ʢʘʥʪʠʣʝʚʝʨʘ ʨʝʛʠʩʪʨʠʨʫʝʪʩʷ 
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ʦʧʪʠʯʝʩʢʠʤ ʜʘʪʯʠʢʦʤ. ʉʠʛʥʘʣ ʩ ʬʦʪʦʜʠʦʜʘ ʨʝʛʠʩʪʨʠʨʫʝʪʩʷ ʘʥʘʣʦʛʦ-ʮʠʬʨʦʚʳʤ 

ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʝʤ ʩ ʯʘʩʪʦʪʦʡ ʜʠʩʢʨʝʪʠʟʘʮʠʠ f = 20 ʢɻʮ. ʉ ʧʦʤʦʱʴʶ ʵʪʦʛʦ ʤʠʢʨʦʩʢʦʧʘ 

ʪʨʝʙʫʝʪʩʷ ʠʟʫʯʠʪʴ ʨʝʣʴʝʬ ʧʦʚʝʨʭʥʦʩʪʠ ʦʙʨʘʟʮʘ, ʩʦʩʪʦʷʱʝʛʦ ʠʟ ʛʨʘʬʠʪʘ. ʉʢʘʥʠʨʦʚʘʥʠʝ 

ʙʳʣʦ ʧʨʦʠʟʚʝʜʝʥʦ, ʠ ʨʝʟʫʣʴʪʘʪ ʩʢʘʥʠʨʦʚʘʥʠʷ ʥʝʢʦʪʦʨʦʛʦ ʫʯʘʩʪʢʘ ʧʦʢʘʟʘʥ ʥʘ ʛʨʘʬʠʢʝ 

(ʨʠʩ. 2). ʅʘ ʨʠʩ. 3 ʠʟʦʙʨʘʞʸʥ ʨʝʟʫʣʴʪʘʪ ʩʢʘʥʠʨʦʚʘʥʠʷ ʚ ʙʦʣʝʝ ʢʨʫʧʥʦʤ ʤʘʩʰʪʘʙʝ (ʚ 

ʤʘʩʰʪʘʙʝ ʤʠʢʨʦʥ). 

3. ɺ ʬʘʡʣʝ ʦʪʚʝʪʦʚ ʦʧʠʰʠʪʝ, ʢʘʢʠʝ ʠʟ ʠʤʝʶʱʠʭʩʷ ʢʘʥʪʠʣʝʚʝʨʦʚ ʧʦʜʭʦʜʷʪ ʜʣʷ ʪʘʢʦʛʦ 

ʩʢʘʥʠʨʦʚʘʥʠʷ. ɼʣʷ ʢʘʞʜʦʛʦ ʢʘʥʪʠʣʝʚʝʨʘ ʦʮʝʥʠʪʝ ʤʘʢʩʠʤʘʣʴʥʦ ʚʦʟʤʦʞʥʫʶ 

ʩʢʦʨʦʩʪʴ ʩʢʘʥʠʨʦʚʘʥʠʷ (ʤʘʢʩʠʤʘʣʴʥʫʶ ʩʢʦʨʦʩʪʴ ʩʤʝʱʝʥʠʷ ʢʘʥʪʠʣʝʚʝʨʘ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʦʙʨʘʟʮʘ ʚ ʛʦʨʠʟʦʥʪʘʣʴʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ, ʧʨʠ ʢʦʪʦʨʦʤ ʤʦʞʥʦ 

ʧʦʣʫʯʠʪʴ ʠʟʦʙʨʘʞʝʥʠʷ ʪʘʢʦʛʦ ʨʘʟʨʝʰʝʥʠʷ). ʆʮʝʥʠʪʝ ʪʘʢʞʝ ʤʠʥʠʤʘʣʴʥʦʝ ʚʨʝʤʷ, ʟʘ 

ʢʦʪʦʨʦʝ ʤʦʞʥʦ ʧʨʦʩʢʘʥʠʨʦʚʘʪʴ ʧʦʜʦʙʥʳʡ ʦʙʨʘʟʝʮ ʨʘʟʤʝʨʦʤ 50ʭ50 ʤʢʤ. (5 ʙʘʣʣʦʚ) 

4. ʊʘʢ ʢʘʢʠʝ ʢʘʥʪʠʣʝʚʝʨʳ ʣʫʯʰʝ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʨʝʰʝʥʠʷ ʧʨʝʜʳʜʫʱʝʛʦ ʚʦʧʨʦʩʘ? 

(3 ʙʘʣʣʘ) 

1) 1 ʠ 5 

2) 1 ʠ 4 

3) 1, 2, 3, 4, 5 

4) 4 ʠ 5 

5) 2 ʠ 3 

6) 1, 2, 5 

7) 1 ʠ 2 

XXIV. ʍʠʪʨʳʡ ʰʧʠʦʥ (ʬʠʟʠʢʘ) 

 

ɸʛʝʥʪʫ 113478 ʙʳʣʦ ʩʢʫʯʥʦ. ɽʛʦ ʥʝ ʧʦʩʳʣʘʣʠ ʧʦʭʠʱʘʪʴ ʩʚʝʨʭʩʝʢʨʝʪʥʫʶ ʠʥʬʦʨʤʘʮʠʶ, ʥʝ 

ʚʥʝʜʨʷʣʠ ʚ ʣʦʛʦʚʦ ʤʘʬʠʦʟʥʳʭ ʢʣʘʥʦʚ ʠ ʧʨʦʪʠʚʦʩʪʦʷʱʠʭ ʨʘʟʚʝʜʦʢ. ɼʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʥʝ 
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ʪʝʨʷʪʴ ʬʦʨʤʫ, ʦʥ ʨʝʰʠʣ ʩʦʩʪʘʚʠʪʴ ʧʦʩʣʘʥʠʝ ʩʚʷʟʥʦʤʫ, ʧʨʠʯʸʤ ʩʜʝʣʘʪʴ ʝʛʦ ʪʨʘʜʠʮʠʦʥʥʦ 

ʥʝʦʙʳʯʥʳʤ. 

ʀʩʢʣʶʯʠʪʝʣʴʥʦ ʦʪ ʩʢʫʢʠ ʦʥ ʠʟʛʦʪʦʚʠʣ ʭʨʫʩʪʘʣʴʥʳʡ ʰʘʨ, ʚʥʫʪʨʠ ʢʦʪʦʨʦʛʦ ʟʘʢʣʶʯʠʣ ʦʯʝʥʴ 

ʪʦʥʢʠʝ ʧʦʣʦʩʢʠ ʟʦʣʦʪʘ. ɼʦʙʘʚʠʚ ʢ ʰʘʨʫ ʯʸʨʥʫʶ ʤʘʥʪʠʶ, ʢʦʣʧʘʢ, ʩʧʠʨʠʪʠʯʝʩʢʠʡ ʘʣʬʘʚʠʪ, 

ʧʘʨʫ ʯʫʯʝʣ ʚʦʨʦʥ ʠ ʩʫʰʸʥʫʶ ʣʷʛʫʰʢʫ, ʘ ʪʘʢʞʝ ʟʘʙʨʦʩʠʚ ʩʚʝʨʭʫ ʢʨʘʩʥʫʶ ʣʘʟʝʨʥʫʶ ʫʢʘʟʢʫ, 

ʦʥ ʦʪʧʨʘʚʠʣ ʵʪʦ ʚʩʸ ʧʦʩʳʣʢʦʡ ʩʚʷʟʥʦʤʫ. 

ʉʚʷʟʥʦʤʫ ʪʦʞʝ ʙʳʣʦ ʩʢʫʯʥʦ, ʠ, ʥʘʜʦ ʧʨʠʟʥʘʪʴ, ʯʪʦ ʧʦʜʦʙʥʦʡ ʧʦʩʳʣʢʠ ʦʥ ʞʜʘʣ ʩ 

ʥʝʪʝʨʧʝʥʠʝʤ. ʉʣʝʛʢʘ ʦʙʘʣʜʝʚ ʧʦʩʣʝ ʨʘʩʧʘʢʦʚʳʚʘʥʠʷ ʷʱʠʢʘ, ʩʚʷʟʥʦʡ ʥʘʜʝʣ ʤʘʥʪʠʶ, 

ʢʦʣʧʘʢ, ʨʘʩʩʪʘʚʠʣ ʘʣʬʘʚʠʪ, ʚʦʨʦʥ ʠ ʣʷʛʫʰʢʫ. ɺ ʮʝʥʪʨ ʦʥ ʚʦʜʨʫʟʠʣ ʭʨʫʩʪʘʣʴʥʳʡ ʰʘʨ ʠ 

ʥʘʯʘʣ ʜʫʤʘʪʴ. ʇʦʜʫʤʘʚ, ʦʥ ʩʜʝʣʘʣ ʨʝʥʪʛʝʥʦʚʩʢʠʡ ʩʥʠʤʦʢ ʰʘʨʘ. ʅʘ ʨʝʥʪʛʝʥʝ ʦʥ ʦʙʥʘʨʫʞʠʣ 

ʥʝʯʪʦ ʪʘʢʦʝ, ʯʪʦ, ʦʙʨʫʛʘʚ ʩʝʙʷ ʧʦʩʣʝʜʥʠʤʠ ʩʣʦʚʘʤʠ, ʧʦʨʚʘʣ ʩʥʠʤʦʢ. ɿʘʪʝʤ ʩʚʷʟʥʦʡ ʚʟʷʣ 

ʣʘʟʝʨʥʫʶ ʫʢʘʟʢʫ ʠ ʥʘʧʨʘʚʠʣ ʝʸ ʣʫʯ ʥʘ ʰʘʨ. ʇʦʤʠʤʦ ʦʙʳʯʥʦʡ ʠʛʨʳ ʭʨʫʩʪʘʣʷ, ʦʥ ʟʘʤʝʪʠʣ 

ʦʪʯʸʪʣʠʚʳʡ ʣʫʯ, ʦʪʨʘʟʠʚʰʠʡʩʷ ʦʪ ʯʝʛʦ-ʪʦ ʚʥʫʪʨʠ ʰʘʨʘ. ʕʪʦ ʝʛʦ ʟʘʠʥʪʝʨʝʩʦʚʘʣʦ, ʠ ʩʚʷʟʥʦʡ 

ʥʘʯʘʣ ʧʦʚʦʨʘʯʠʚʘʪʴ ʫʢʘʟʢʫ. ɺʜʨʫʛ ʣʫʯ ʠʩʯʝʟ, ʥʦ ʧʦʩʣʝ ʠʟʤʝʥʝʥʠʷ ʧʦʣʦʞʝʥʠʷ ʫʢʘʟʢʠ 

ʧʦʷʚʠʣʩʷ ʩʥʦʚʘ! ʉʚʷʟʥʦʡ ʟʘʥʦʚʦ ʚʦʜʨʫʟʠʣ ʰʘʨ ʚ ʮʝʥʪʨ ʩʧʠʨʠʪʠʯʝʩʢʦʛʦ ʘʣʬʘʚʠʪʘ ʠ ʥʘʯʘʣ 

ʧʝʨʝʤʝʱʘʪʴ ʫʢʘʟʢʫ ʧʦ ʢʨʫʛʫ, ʢʘʢ ʠʟʦʙʨʘʞʝʥʦ ʥʘ ʨʠʩʫʥʢʝ. 

ʇʦ ʤʝʨʝ ʧʦʚʦʨʦʪʘ ʫʢʘʟʢʠ ʣʫʯ ʧʦʩʣʫʰʥʦ ʧʝʨʝʪʝʢʘʣ ʩ ʦʜʥʦʡ ʙʫʢʚʳ ʥʘ ʜʨʫʛʫʶ, ʥʦ ʥʘ ʦʜʥʫ ʠʟ 

ʙʫʢʚ ʦʥ ʥʝ ʦʪʨʘʞʘʣʩʷ ʚʦʦʙʱʝ! ʇʝʨʝʤʝʩʪʠʚ ʫʢʘʟʢʫ ʥʘ ʥʝʩʢʦʣʴʢʦ ʤʠʣʣʠʤʝʪʨʦʚ ʚʳʰʝ, 

ʩʚʷʟʥʦʡ ʧʦʣʫʯʠʣ ʦʪʩʫʪʩʪʚʠʝ ʦʪʨʘʞʝʥʠʷ ʥʘ ʜʨʫʛʫʶ ʙʫʢʚʫ. ɽʱʸ ʚʳʰʝ ʠʟ ʦʪʨʘʞʝʥʠʷ ʚʳʧʘʣʘ 

ʪʨʝʪʴʷ. ɼʦʛʘʜʘʚʰʠʩʴ, ʥʘ ʢʘʢʦʤ ʧʨʠʥʮʠʧʝ ʙʳʣʦ ʦʩʥʦʚʘʥʦ ʧʦʩʣʘʥʠʝ ʘʛʝʥʪʘ, ʩʚʷʟʥʦʡ 

ʜʦʚʦʣʴʥʦ ʙʳʩʪʨʦ ʝʛʦ ʨʘʩʰʠʬʨʦʚʘʣ. 

1. ɺ ʬʘʡʣʝ ʦʪʚʝʪʦʚ ʧʦʷʩʥʠʪʝ, ʢʘʢʠʝ ʠʟ ʧʨʠʩʣʘʥʥʳʭ ʧʨʝʜʤʝʪʦʚ ʙʳʣʠ ʥʝʦʙʭʦʜʠʤʳ ʜʣʷ 

ʯʪʝʥʠʷ ʧʦʩʣʘʥʠʷ, ʘ ʢʘʢʠʝ ï ʥʝʪ. (1 ʙʘʣʣ)  

2. ʏʪʦ ʫʚʠʜʝʣ ʥʘ ʨʝʥʪʛʝʥʦʚʩʢʦʤ ʩʥʠʤʢʝ ʩʚʷʟʥʦʡ? (1 ʙʘʣʣ)  

3. ʏʪʦ ʙʳʣʦ ʙʳ, ʝʩʣʠ ʙʳ ʩʚʷʟʥʦʡ ʚʟʷʣ ʟʝʣʸʥʫʶ ʣʘʟʝʨʥʫʶ ʫʢʘʟʢʫ? (2 ʙʘʣʣʘ)  

4. ɺ ʢʘʢʦʤ ʩʣʫʯʘʝ ʧʣʦʪʥʦʩʪʴ ʟʘʧʠʩʠ ʠʥʬʦʨʤʘʮʠʠ ʚʳʰʝ: ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʢʨʘʩʥʦʡ 

ʠʣʠ ʟʝʣʸʥʦʡ ʫʢʘʟʦʢ? (1 ʙʘʣʣ)  

5. ʄʦʞʥʦ ʣʠ ʟʘʧʠʩʳʚʘʪʴ ʠʥʬʦʨʤʘʮʠʶ ʚ ʨʘʟʥʳʭ ʥʘʧʨʘʚʣʝʥʠʷʭ, ʤʝʥʷʷ ʫʛʦʣ ʧʘʜʝʥʠʷ 

ʣʫʯʘ ʥʝ ʪʦʣʴʢʦ ʚ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ, ʥʦ ʠ ʚʝʨʪʠʢʘʣʴʥʦʡ ʧʣʦʩʢʦʩʪʷʭ? (2 ʙʘʣʣʘ) 

6.  ʇʨʝʜʣʦʞʠʪʝ ʩʧʦʩʦʙʳ ʚʚʝʜʝʥʠʷ ʟʦʣʦʪʳʭ ʥʘʥʦʧʣʘʩʪʠʥʦʢ ʚ ʤʘʩʩʠʚ ʭʨʫʩʪʘʣʷ. 

(2 ʙʘʣʣʘ) 

7. ʇʦʯʝʤʫ ʣʫʯ ʣʘʟʝʨʥʦʡ ʫʢʘʟʢʠ ʧʨʠ ʦʧʨʝʜʝʣʸʥʥʦʤ ʧʦʣʦʞʝʥʠʠ ʥʝ ʚʳʭʦʜʠʣ ʠʟ 

ʭʨʫʩʪʘʣʴʥʦʛʦ ʰʘʨʘ? ʂʘʢ ʥʘʟʳʚʘʝʪʩʷ ʵʪʦ ʷʚʣʝʥʠʝ? (3 ʙʘʣʣʘ) 

1) ʛʠʛʘʥʪʩʢʦʝ ʢʦʤʙʠʥʘʮʠʦʥʥʦʝ ʨʘʩʩʝʷʥʠʝ 

2) ʜʠʬʨʘʢʮʠʷ 
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3) ʠʥʪʝʨʬʝʨʝʥʮʠʷ 

4) ʧʦʣʥʦʝ ʚʥʫʪʨʝʥʥʝʝ ʦʪʨʘʞʝʥʠʝ 

5) ʧʨʝʣʦʤʣʝʥʠʝ ʩʚʝʪʘ 

6) ʬʦʪʦʭʠʤʠʯʝʩʢʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ 

7) ʧʦʚʝʨʭʥʦʩʪʥʳʡ ʧʣʘʟʤʦʥʥʳʡ ʨʝʟʦʥʘʥʩ 

XXV. ʆʯʝʥʴ ʭʠʪʨʳʝ ʪʝʨʤʠʪʳ (ʬʠʟʠʢʘ) 

 

ʇʨʠʨʦʜʘ ʤʥʦʛʦʛʨʘʥʥʘ ʠ ʧʦʣʥʘ ʟʘʛʘʜʦʢ. ʄʳ ʧʦʟʥʘʣʠ ʪʦʣʴʢʦ ʩʘʤʳʝ ʧʨʦʩʪʳʝ ʝʸ ʟʘʢʦʥʳ, ʠ 

ʦʥʘ ʛʦʪʦʚʘ ʢʘʞʜʳʡ ʨʘʟ ʧʨʝʧʦʜʥʦʩʠʪʴ ʯʝʣʦʚʝʯʝʩʪʚʫ ʥʦʚʳʝ ʦʪʢʨʳʪʠʷ. ʊʘʢ, ʜʘʚʥʦ 

ʧʦʜʤʝʯʝʥʦ, ʯʪʦ ʤʥʦʛʠʝ ʨʘʩʪʝʥʠʷ ʠ ʞʠʚʦʪʥʳʝ ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʶʪ ʠʥʪʝʨʝʩʥʳʡ ʵʬʬʝʢʪ, 

ʢʦʪʦʨʳʡ ʧʦʤʦʛʘʝʪ ʩʦʭʨʘʥʷʪʴ, ʥʘʧʨʠʤʝʨ, ʣʠʩʪʴʷ ʠʣʠ ʞʝ ʢʨʳʣʴʷ çʩʫʭʠʤʠè. ʆʥʠ ʥʝ 

ʧʨʦʤʦʢʘʶʪ çʥʘʩʢʚʦʟʴè, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʚʝʪʢʘʤ ʥʝ ʣʦʤʘʪʴʩʷ ʧʦʜ ʪʷʞʝʩʪʴʶ ʣʠʩʪʚʳ, ʘ 

ʥʘʩʝʢʦʤʳʤ ʠ ʧʪʠʮʘʤ ʧʝʨʝʣʝʪʘʪʴ ʩ ʤʝʩʪʘ ʥʘ ʤʝʩʪʦ ʚ ʩʠʣʴʥʳʡ ʜʦʞʜʴ ʠʣʠ ʜʘʞʝ ʭʦʜʠʪʴ ʧʦ 

ʚʦʜʝ! 

1. ɺ ʬʘʡʣʝ ʦʪʚʝʪʦʚ ʫʢʘʞʠʪʝ, ʦ ʢʘʢʦʤ ʵʬʬʝʢʪʝ ʠʜʸʪ ʨʝʯʴ. (1 ʙʘʣʣ)  

2. ɺ ʢʘʢʠʭ ʦʙʣʘʩʪʷʭ ʥʘʫʢʠ ʠ ʪʝʭʥʠʢʠ ʜʘʥʥʳʡ ʵʬʬʝʢʪ ʤʦʞʝʪ ʥʘʡʪʠ ʧʦʪʝʥʮʠʘʣʴʥʦʝ 

ʧʨʠʤʝʥʝʥʠʝ? ʇʝʨʝʯʠʩʣʠʪʝ ʥʝ ʤʝʥʝʝ ʧʷʪʠ ʨʘʟʣʠʯʥʳʭ ʧʨʠʤʝʥʝʥʠʡ ʩ ʦʙʦʩʥʦʚʘʥʠʝʤ. 

(ʜʦ 3 ʙʘʣʣʦʚ) 

ɻʨʫʧʧʘ ʫʯʸʥʳʭ, ʠʟʫʯʘʷ ʩʪʨʦʝʥʠʝ ʢʨʳʣʴʝʚ ʪʝʨʤʠʪʦʚ, ʩʪʦʣʢʥʫʣʘʩʴ ʩ ʧʦʜʦʙʥʳʤ ʵʬʬʝʢʪʦʤ, 

ʢʦʪʦʨʳʡ, ʢʘʢ ʦʢʘʟʘʣʦʩʴ, ʠʤʝʝʪ ʙʦʣʝʝ ʫʜʠʚʠʪʝʣʴʥʫʶ, ʩʣʦʞʥʫʶ ʠ ʤʥʦʛʦʛʨʘʥʥʫʶ ʧʨʠʨʦʜʫ, 

ʥʝʞʝʣʠ ʵʪʦ ʩʯʠʪʘʣʦʩʴ ʨʘʥʝʝ. ʅʘ ʨʠʩ. 1 ʧʨʠʚʝʜʝʥʳ ʦʧʪʠʯʝʩʢʠʝ ʬʦʪʦʛʨʘʬʠʠ ʢʨʳʣʴʝʚ 
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ʪʝʨʤʠʪʦʚ ʨʘʟʥʳʭ ʚʠʜʦʚ ʩ ʢʘʧʣʷʤʠ ʚʦʜʳ ʥʘ ʠʭ ʧʦʚʝʨʭʥʦʩʪʠ. ʅʘ ʨʠʩ. 2 ʧʨʠʚʝʜʝʥʳ 

ʬʦʪʦʛʨʘʬʠʠ ʪʝʭ ʞʝ ʢʨʳʣʴʝʚ ʧʨʠ ʩʫʱʝʩʪʚʝʥʥʦ ʙʦʣʴʰʠʭ ʫʚʝʣʠʯʝʥʠʷʭ. 

3. ʆʮʝʥʠʪʝ ʚ ʬʘʡʣʝ ʦʪʚʝʪʦʚ, ʥʘ ʢʘʢʫʶ ʚʝʣʠʯʠʥʫ ʚʦʣʦʩʢʠ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʢʨʳʣʴʝʚ 

ʜʦʣʞʥʳ ʧʨʦʛʥʫʪʴʩʷ ʧʦʜ ʪʷʞʝʩʪʴʶ ʢʘʧʣʠ ʚʦʜʳ ʥʘ ʨʠʩ. 1, ʝʩʣʠ ʞʸʩʪʢʦʩʪʴ ʦʜʥʦʛʦ 

ʚʦʣʦʩʢʘ, ʦʧʨʝʜʝʣʸʥʥʘʷ ʩ ʧʦʤʦʱʴʶ ʘʪʦʤʥʦ-ʩʠʣʦʚʦʡ ʤʠʢʨʦʩʢʦʧʠʠ, ʨʘʚʥʘ 0,172 ʅ/ʤ. 

ʈʝʰʝʥʠʝ ʧʨʠʚʦʜʠʪʴ ʥʘ ʦʩʥʦʚʝ ʧʨʝʜʦʩʪʘʚʣʝʥʥʳʭ ʚ ʵʪʦʡ ʟʘʜʘʯʝ ʠʣʣʶʩʪʨʘʮʠʡ ʠ 

ʜʘʥʥʳʭ. (5 ʙʘʣʣʦʚ)  

4. ɺ ʬʘʡʣʝ ʦʪʚʝʪʦʚ ʦʙʲʷʩʥʠʪʝ ʪʘʢʞʝ, ʢʘʢ ʙʫʜʝʪ ʚʣʠʷʪʴ ʥʘʥʝʩʝʥʠʝ ʥʘ ʚʦʣʦʩʢʠ 

ʨʘʟʣʠʯʥʳʭ ʪʦʥʢʠʭ ʠ ʪʦʣʩʪʳʭ ʧʦʢʨʳʪʠʡ ʥʘ ʠʭ ʩʤʘʯʠʚʘʥʠʝ ʚʦʣʦʩʢʦʚ ʚʦʜʦʡ. (3 ʙʘʣʣʘ)  

5. ʅʘ ʨʠʩ. 2 ʢʨʦʤʝ ʚʦʣʦʩʢʦʚ ʧʨʠʩʫʪʩʪʚʫʶʪ ʠ ʜʨʫʛʠʝ ʵʣʝʤʝʥʪʳ. ʇʨʝʜʧʦʣʦʞʠʪʝ, ʢʘʢʠʤ 

ʦʙʨʘʟʦʤ ʵʪʠ ʵʣʝʤʝʥʪʳ ʤʦʛʫʪ ʚʣʠʷʪʴ ʥʘ ʥʝʩʤʘʯʠʚʘʝʤʦʩʪʴ ʢʨʳʣʴʝʚ ʪʝʨʤʠʪʘ. 

ɾʝʣʘʪʝʣʴʥʦ ʚ ʦʪʚʝʪʝ, ʧʦʤʠʤʦ ʦʧʠʩʘʥʠʷ, ʧʨʠʚʝʩʪʠ ʠ ʩʭʝʤʘʪʠʯʝʩʢʠʡ ʨʠʩʫʥʦʢ. 

(3 ʙʘʣʣʘ) 

6. ʅʠʞʝ ʫʢʘʞʠʪʝ ʧʨʘʚʠʣʴʥʳʡ ʚʘʨʠʘʥʪ ʦʪʚʝʪʘ ʧʦ ʧʦʚʦʜʫ ʣʠʥʝʡʥʦʛʦ ʠʟʤʝʥʝʥʠʷ 

ʚʦʣʦʩʢʦʚ ʧʦʜ ʚʝʩʦʤ ʢʘʧʣʠ (ʥʘʠʙʦʣʝʝ ʙʣʠʟʢʠʡ ʢ ʧʦʣʫʯʝʥʥʦʤʫ ɺʘʤʠ ʧʦ ʚʝʣʠʯʠʥʝ) 

(3 ʙʘʣʣʘ). 

1) 1 ʥʤ 

2) 7 ʥʤ 

3) 20 ʥʤ 

4) 90 ʥʤ 

5) 530 ʥʤ 

6) 3 ʤʠʢʨʦʥʘ 

7) 7 ʤʠʢʨʦʥ 

8) 9.5 ʤʠʢʨʦʥ 
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ʊʝʦʨʝʪʠʯʝʩʢʠʡ ʪʫʨ ʜʣʷ ʜʣʷ ʩʪʫʜʝʥʪʦʚ, ʘʩʧʠʨʘʥʪʦʚ, ʤʦʣʦʜʳʭ ʫʯʝʥʳʭ (2011) 

I . ʉʚʝʪʣʦʝ ʙʫʜʫʱʝʝ IT ï ʪʝʭʥʦʣʦʛʠʡ 

 

ʂʘʢ ʛʦʚʦʨʷʪ, "ʵʣʝʢʪʨʦʥ ʪʘʢ ʞʝ ʥʝʠʩʯʝʨʧʘʝʤ, ʢʘʢ ʠ ʘʪʦʤ", ʥʦ ʚʦʪ ʢʨʝʤʥʠʝʚʘʷ 

ʤʠʢʨʦʵʣʝʢʪʨʦʥʠʢʘ, ʢʘʢ ʧʨʝʜʧʦʣʘʛʘʶʪ, ʤʝʜʣʝʥʥʦ ʧʦʣʟʝʪ ʢ ʩʚʦʝʤʫ ʟʘʢʘʪʫ. ʀʤʝʥʥʦ ʧʦʵʪʦʤʫ 

ʜʝʚʫʰʢʘ ʅ. ʥʘ ʢʘʨʪʠʥʢʝ ʜʝʥʴ ʟʘ ʜʥʝʤ ʨʘʟʨʘʙʘʪʳʚʘʝʪ ʥʦʚʳʝ ʫʜʠʚʠʪʝʣʴʥʳʝ ʤʘʪʝʨʠʘʣʳ, 

ʢʦʪʦʨʳʝ ʤʦʛʫʪ, ʚ ʯʘʩʪʥʦʩʪʠ, ʩʦʚʝʨʰʠʪʴ (ʧʦʢʘ ʛʠʧʦʪʝʪʠʯʝʩʢʠ) ʯʫʜʝʩʘ, ʦʩʦʙʝʥʥʦ ʚ IT - 

ʦʙʣʘʩʪʠ. ʅʘ ʬʦʪʦʛʨʘʬʠʷʭ ʧʦʯʪʠ ʧʦʣʥʦʩʪʴʶ ʧʨʝʜʩʪʘʚʣʝʥʘ "ʨʝʮʝʧʪʫʨʘ", ʢʦʪʦʨʫʶ ʜʝʚʫʰʢʘ 

ʅ. ʠʩʧʦʣʴʟʫʝʪ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʧʨʦʪʦʪʠʧʦʚ ʠʟʜʝʣʠʡ, ʪʠʧʘ ʪʝʭ, ʯʪʦ ʧʦʢʘʟʘʥʳ ʥʘ ʨʠʩʫʥʢʝ 1. 

ʈʝʮʝʧʪʫʨʘ ʫʩʣʦʚʥʦ ʥʘʟʚʘʥʘ "ʤʘʛʠʝʡ", ʧʦʪʦʤʫ ʯʪʦ ʦʥʘ ʤʥʦʛʦʩʪʘʜʠʡʥʘ, ʤʝʩʪʘʤʠ ʢʘʧʨʠʟʥʘ, 

ʪʫʤʘʥʥʘ ʠ ʟʘʚʠʩʠʪ ʦʪ "ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʬʘʢʪʦʨʘ", ʘ ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʦʣʫʯʘʶʪʩʷ ʠʟʜʝʣʠʷ, 

ʦʙʣʘʜʘʶʱʠʝ ʮʝʣʳʤ ʥʘʙʦʨʦʤ ʥʝʦʙʳʯʥʳʭ ʩʚʦʡʩʪʚ. 

1. ʇʝʨʝʯʠʩʣʠʪʝ ʠ ʦʙʲʷʩʥʠʪʝ ʚ ʬʘʡʣʝ ʦʪʚʝʪʦʚ "ʯʫʜʝʩʘ", ʢʦʪʦʨʳʝ "ʤʘʛʠʷ" (ʤʘʪʝʨʠʘʣʳ, 

ʧʦʜʦʙʥʳʝ ʠʟʦʙʨʘʞʝʥʥʳʤ ʥʘ ʨʠʩ.1) ʤʦʞʝʪ ʩʦʪʚʦʨʠʪʴ ʚ ʦʙʣʘʩʪʠ IT - ʪʝʭʥʦʣʦʛʠʡ 

(ʟʘʧʠʩʠ, ʭʨʘʥʝʥʠʠ, ʧʝʨʝʜʘʯʝ, ʦʙʨʘʙʦʪʢʝ, ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʠʥʬʦʨʤʘʮʠʠ, ʩʦʟʜʘʥʠʠ 

ʧʨʦʮʝʩʩʦʨʥʳʭ ʠ ʧʨʦʯʠʭ ʚʘʞʥʳʭ ʩʠʩʪʝʤ). (ʜʦ 5 ʙʘʣʣʦʚ ʟʘ ʧʦʜʨʦʙʥʳʡ ʦʪʚʝʪ ʩ 

ʧʦʷʩʥʝʥʠʷʤʠ) 
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2. ʋʢʘʞʠʪʝ ʚ ʬʘʡʣʝ ʦʪʚʝʪʦʚ, ʢʘʢʠʝ ʠʟʚʝʩʪʥʳʝ ʬʠʟʠʯʝʩʢʠʝ ʷʚʣʝʥʠʷ ʤʦʛʫʪ ʙʳʪʴ 

ʚʦʚʣʝʯʝʥʳ ʚ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʴ ʪʝʤʥʦʛʦ ʠʟʜʝʣʠʷ ʥʘ ʨʠʩ.1 ʚ ʦʪʣʠʯʠʝ ʦʪ ʨʘʜʫʞʥʦʛʦ 

ʠʟʜʝʣʠʷ ʥʘ ʨʠʩ.10. (3 ʙʘʣʣʘ) 

3. ʇʨʝʜʣʦʞʠʪʝ ʚ ʬʘʡʣʝ ʦʪʚʝʪʦʚ, ʠʟ ʢʘʢʠʭ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʧʨʠʥʮʠʧʦʚ ʧʦʯʝʤʫ - ʪʦ 

ʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ ʙʝʣʳʡ ʨʦʙʦʪ ʙʫʜʝʪ "ʜʫʤʘʪʴ ʙʳʩʪʨʝʝ". (3 ʙʘʣʣʘ) 

4. ʈʘʩʰʠʬʨʫʡʪʝ ʚ ʬʘʡʣʝ ʦʪʚʝʪʦʚ "ʨʝʮʝʧʪʫʨʫ", ʩʥʘʙʜʠʚ, ʛʜʝ ʪʨʝʙʫʝʪʩʷ, ɺʘʰʠ 

ʧʦʷʩʥʝʥʠʷ ʬʦʨʤʫʣʘʤʠ ʠ ʫʨʘʚʥʝʥʠʷʤʠ. ɺ ʯʘʩʪʥʦʩʪʠ, ʧʨʝʜʧʦʣʦʞʠʪʝ, ʯʪʦ ʟʘ ʞʠʜʢʦʩʪʴ 

ʙʳʣʘ ʚʟʷʪʘ ʠ ʧʦʯʝʤʫ ʦʥʘ ʭʨʘʥʠʪʩʷ ʚ ʭʦʣʦʜʠʣʴʥʠʢʝ (ʨʠʩ.2) (1 ʙʘʣʣ), ʪʨʝʙʫʝʪ ʣʠ 

ʩʧʝʮʠʘʣʴʥʦʡ ʧʦʜʛʦʪʦʚʢʠ ʞʠʜʢʦʩʪʴ ʥʘ ʨʠʩ. 3 (1 ʙʘʣʣ), ʯʪʦ ʟʘ ʚʝʱʝʩʪʚʦ, 

ʥʘʧʦʤʠʥʘʶʱʝʝ ʙʝʣʳʡ ʩʥʝʛ, ʠ ʢʘʢʦʚʘ ʝʛʦ ʨʦʣʴ ʚ ʧʨʦʮʝʩʩʝ (ʨʠʩ. 4) (1 ʙʘʣʣ).  

5. ʇʦʯʝʤʫ ʚ ʧʨʦʮʝʩʩʝ, ʧʦʢʘʟʘʥʥʦʤ ʥʘ ʨʠʩ. 5-7, ʦʙʨʘʟʫʝʪʩʷ ʠʤʝʥʥʦ "ʤʦʣʦʢʦ"? (2 ʙʘʣʣʘ)  

6. ʏʪʦ ʩʦʙʦʡ ʧʨʝʜʩʪʘʚʣʷʝʪ, ʟʘʯʝʤ ʚʟʷʪʦ "ʬʠʦʣʝʪʦʚʦʝ ʩʪʝʢʣʦ" ʠ ʧʦʯʝʤʫ ʦʥʦ, 

ʩʦʙʩʪʚʝʥʥʦ, ʬʠʦʣʝʪʦʚʦʝ (ʨʠʩ. 8). (3 ʙʘʣʣʘ)  

7. ʏʪʦ ʟʘ ʫʩʪʨʦʡʩʪʚʦ ʠʟʦʙʨʘʞʝʥʦ, ʧʦ-ɺʘʰʝʤʫ, ʟʘ ʩʧʠʥʦʡ ʫ ʜʝʚʫʰʢʠ ʅ. ʥʘ ʨʠʩ.9 ʠ 

ʧʦʯʝʤʫ ʦʥʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʦʣʫʯʝʥʠʶ ʨʘʜʫʞʥʦʡ ʧʣʝʥʢʠ? (2 ʙʘʣʣʘ)  

8. ʇʦʯʝʤʫ ʧʣʝʥʢʘ ʨʘʜʫʞʥʘʷ (ʨʠʩ. 10)? (1 ʙʘʣʣ)  

9. ʏʪʦ ʟʘ ʢʫʧʦʨʦʩ ʙʳʣ ʚʟʷʪ ʠ ʟʘʯʝʤ (ʨʠʩ.11)? (1 ʙʘʣʣ)  

10. ʏʪʦ ʟʘ ʫʩʪʨʦʡʩʪʚʦ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ. 12, ʢʘʢʠʝ ʫ ʥʝʛʦ ʦʩʥʦʚʥʳʝ ʢʦʤʧʦʥʝʥʪʳ ʠ ʟʘʯʝʤ 

ʜʝʚʫʰʢʘ ʅ. ʜʝʨʞʠʪ ʩʪʨʘʥʥʫʶ ʪʨʫʙʢʫ ʚ ʨʫʢʘʭ? (3 ʙʘʣʣʘ) 

11. ʄʦʞʥʦ ʣʠ ʠʟ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʥʘ ʨʠʩʫʥʢʝ ʜʘʥʥʳʭ ʦʧʨʝʜʝʣʠʪʴ, ʚ ʢʘʢʦʡ ʦʨʠʝʥʪʘʮʠʠ 

ʨʘʩʪʝʪ "ʨʘʜʫʞʥʘʷ ʧʣʝʥʢʘ" ʠ ʧʨʠʤʝʨʥʦ ʠʟ ʢʘʢʠʭ ʧʦ ʨʘʟʤʝʨʫ ʠ ʬʦʨʤʝ ʵʣʝʤʝʥʪʦʚ ʦʥʘ 

ʩʦʩʪʦʠʪ, ʝʩʣʠ ʤʦʞʥʦ, ʧʦʜʪʚʝʨʜʠʪʝ ʵʪʦ (ʧʦʣʫ)ʢʦʣʠʯʝʩʪʚʝʥʥʳʤʠ ʨʘʩʯʝʪʘʤʠ ʚ ʬʘʡʣʝ 

ʦʪʚʝʪʦʚ? (5 ʙʘʣʣʦʚ) ʇʦʷʩʥʠʪʝ ʪʘʤ ʞʝ, ʢʘʢ ʙʫʜʫʪ ʚʣʠʷʪʴ ʜʝʬʝʢʪʳ ʩʪʨʫʢʪʫʨʳ ʥʘ 

ʢʦʥʝʯʥʳʝ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ. (3 ʙʘʣʣʘ) 

12. ʇʨʝʜʧʦʣʦʞʠʪʝ ʚ ʬʘʡʣʝ ʦʪʚʝʪʦʚ, ʘ ʯʪʦ ʧʦʣʝʟʥʦʛʦ (ʠ ʥʦʚʦʛʦ ʚ ʦʪʥʦʰʝʥʠʠ ʩʚʦʡʩʪʚ) 

ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ, ʝʩʣʠ ʚʤʝʩʪʦ ʧʨʦʮʝʜʫʨʳ ʥʘ ʨʠʩ. 11-12 ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʧʦʣʫʯʝʥʠʷ 

ʠʟʜʝʣʠʷ, ʧʦʜʦʙʥʦʛʦ ʪʦʤʫ, ʯʪʦ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ.1, ʢʚʘʥʪʦʚʳʝ ʪʦʯʢʠ, 

ʩʫʧʝʨʧʘʨʘʤʘʛʥʠʪʥʳʝ ʥʘʥʦʯʘʩʪʠʮʳ, ʥʘʥʦʯʘʩʪʠʮʳ ʟʦʣʦʪʘ? (3 ʙʘʣʣʘ) 

13. ʂʘʢʦʡ ʠʟ ʤʝʪʦʜʦʚ, ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʥʠʞʝ, ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥ ʜʣʷ ʧʦʣʫʯʝʥʠʷ 

ʦʙʩʫʞʜʘʝʤʦʛʦ ʢʣʘʩʩʘ ʤʘʪʝʨʠʘʣʦʚ? (3 ʙʘʣʣʘ) 

1) ʤʠʢʨʦʩʬʝʨʥʘʷ ʣʠʪʦʛʨʘʬʠʷ 

2) ʘʥʦʜʥʦʝ ʦʢʠʩʣʝʥʠʝ 

3) ʩʝʜʠʤʝʥʪʘʮʠʷ 

4) ʛʦʣʦʛʨʘʬʠʯʝʩʢʘʷ ʣʠʪʦʛʨʘʬʠʷ 

5) ʵʣʝʢʪʨʦʬʦʨʝʟ 
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6) FIB-ʣʠʪʦʛʨʘʬʠʷ 

7) ʠʦʥʥʘʷ ʠʤʧʣʘʥʪʘʮʠʷ 

II. ɻʠʛʘʥʪʩʢʠʡ ʨʝʟʦʥʘʥʩ 

 

ɼʣʷ ʩʦʟʜʘʥʠʷ ʥʦʚʳʭ ʚʳʩʦʢʦʵʬʬʝʢʪʠʚʥʳʭ, ʩʚʝʨʭʯʫʚʩʪʚʠʪʝʣʴʥʳʭ ʘʥʘʣʠʟʘʪʦʨʦʚ ʝʜʠʥʠʯʥʳʭ 

ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʤʦʣʝʢʫʣ ʩ ʧʦʤʦʱʴʶ ʛʠʛʘʥʪʩʢʦʛʦ ʢʦʤʙʠʥʘʮʠʦʥʥʦʛʦ ʨʘʩʩʝʷʥʠʷ ʥʝʦʙʭʦʜʠʤʦ 

ʨʝʰʘʪʴ ʟʘʜʘʯʠ ʥʘʥʦʧʦʟʠʮʠʦʥʠʨʦʚʘʥʠʷ ʥʘ ʩʧʝʮʠʘʣʴʥʳʭ ʤʠʢʨʦʯʠʧʘʭ. ʈʘʩʩʤʦʪʨʠʪʝ ʚ 

ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʘ ʟʘʜʘʯʫ ʙʳʩʪʨʦʛʦ ʠ ʢʦʥʪʨʦʣʠʨʫʝʤʦʛʦ ʧʝʨʝʤʝʱʝʥʠʷ ʥʘʥʦʯʘʩʪʠʮʳ ʟʦʣʦʪʘ 

ʜʠʘʤʝʪʨʦʤ 10 ʥʤ ʤʝʞʜʫ ʜʚʫʤʷ ʧʦʟʠʮʠʷʤʠ ʥʘ ʤʠʢʨʦʯʠʧʝ ʦʪʩʪʦʷʱʠʤʠ ʜʨʫʛ ʦʪ ʜʨʫʛʘ ʥʘ 

500 ʥʤ (ʚ ʦʜʥʫ ʠʟ ʵʪʠʭ ʧʦʟʠʮʠʡ ʩʬʦʢʫʩʠʨʦʚʘʥ ʣʘʟʝʨʥʳʡ ʧʫʯʦʢ). 

1. ɺ ʬʘʡʣʝ ʦʪʚʝʪʦʚ ʧʨʝʜʣʦʞʠʪʝ ʥʘʠʣʫʯʰʠʝ ʥʘ ɺʘʰ ʚʟʛʣʷʜ ʩʧʦʩʦʙʳ ʨʝʘʣʠʟʘʮʠʠ ʪʘʢʦʡ 

ʩʠʩʪʝʤʳ, ʠʩʧʦʣʴʟʫʷ ʣʶʙʳʝ ʩʦʚʨʝʤʝʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʥʘʥʦʘʢʪʶʘʪʦʨʦʚ. ʋʯʪʠʪʝ, ʯʪʦ ʜʘʞʝ ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʥʳʝ ʢʦʤʧʘʥʠʠ ʦʧʠʨʘʶʪʩʷ ʥʘ 

ʧʨʠʥʮʠʧ ï ʯʝʤ ʜʝʰʝʚʣʝ, ʪʝʤ ʣʫʯʰʝ. (5 ʙʘʣʣʦʚ) 

2. ɺ ʬʘʡʣʝ ʦʪʚʝʪʦʚ ʩʨʘʚʥʠʪʝ ʵʬʬʝʢʪʠʚʥʦʩʪʴ (ʂʇɼ, ʚʨʝʤʷ ʦʪʢʣʠʢʘ, 

ʵʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʝ, ʪʦʯʥʦʩʪʴ ʧʝʨʝʤʝʱʝʥʠʷ) ʨʘʟʣʠʯʥʳʭ ʧʨʠʥʮʠʧʦʚ 

ʥʘʥʦʧʦʟʠʮʠʦʥʠʨʦʘʥʠʷ (ʪʝʨʤʦ-, ʧʴʝʟʦ- ʠʣʠ ʵʣʝʢʪʨʦʩʪʘʪʠʯʝʩʢʦʛʦ). ʉʚʦʡ ʦʪʚʝʪ 

ʧʦʷʩʥʠʪʝ ʦʮʝʥʦʯʥʳʤʠ ʨʘʩʯʝʪʘʤʠ. (5 ʙʘʣʣʦʚ) 

3. ɺ ʬʘʡʣʝ ʦʪʚʝʪʦʚ ʦʧʠʰʠʪʝ ʧʨʠʥʮʠʧ ʫʩʠʣʝʥʠʷ ʢʦʤʙʠʥʘʮʠʦʥʥʦʛʦ ʨʘʩʩʝʷʥʠʷ ʩ 

ʧʦʤʦʱʴʶ ʧʣʘʟʤʦʥʥʦʛʦ ʨʝʟʦʥʘʥʩʘ ʠ ʦʙʩʫʜʠʪʝ, ʩ ʧʦʤʦʱʴʶ ʢʘʢʠʭ ʥʘʥʦʯʘʩʪʠʮ ʝʛʦ 

ʣʫʯʰʝ ʨʝʘʣʠʟʦʚʘʪʴ - ʩʬʝʨ, ʢʫʙʠʢʦʚ, ʧʣʘʩʪʠʥʦʢ, ʥʘʥʦʩʪʝʨʞʥʝʡ, "ʝʞʝʡ", ʘʛʨʝʛʘʪʦʚ 

ʨʘʟʣʠʯʥʦʡ ʧʨʠʨʦʜʳ. (5 ʙʘʣʣʦʚ) 

4. ɺ ʬʘʡʣʝ ʦʪʚʝʪʦʚ ʦʮʝʥʠʪʝ ʦʧʪʠʤʘʣʴʥʳʡ ʨʘʟʤʝʨ ʯʘʩʪʠʮʳ ʟʦʣʦʪʘ ʜʣʷ ʥʘʠʙʦʣʝʝ 

ʵʬʬʝʢʪʠʚʥʦʛʦ ʚʦʟʙʫʞʜʝʥʠʷ ʢʦʣʝʙʘʥʠʡ ʭʣʦʨʦʬʠʣʣʘ, ʛʝʤʦʛʣʦʙʠʥʘ. (3 ʙʘʣʣʘ) 

5. ɺ ʬʘʡʣʝ ʦʪʚʝʪʦʚ ʧʨʝʜʣʦʞʠʪʝ ʤʝʪʦʜ ʦʧʨʝʜʝʣʝʥʠʷ ʦʢʠʩʣʝʥʥʦʡ ʠ ʚʦʩʩʪʘʥʦʚʣʝʥʥʦʡ 

ʬʦʨʤ ʛʝʤʦʛʣʦʙʠʥʘ ʩ ʧʦʤʦʱʴʶ ʛʠʛʘʥʪʩʢʦʛʦ ʢʦʤʙʠʥʘʮʠʦʥʥʦʛʦ ʨʘʩʩʝʷʥʠʷ. (3 ʙʘʣʣʘ) 
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ɼʣʷ ʢʘʢʠʭ ʤʝʜʠʮʠʥʩʢʠʭ ʮʝʣʝʡ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʪʘʢʦʡ ʤʝʪʦʜ ʘʥʘʣʠʟʘ? 

ʇʨʠʚʝʜʠʪʝ ʚ ʬʘʡʣʝ ʦʪʚʝʪʦʚ ʧʨʠʤʝʨʳ. (3 ʙʘʣʣʘ) 

6. ɼʘʡʪʝ ʦʜʠʥ ʠʟ ʥʘʠʙʦʣʝʝ ʧʦʜʭʦʜʷʱʠʭ ʚʘʨʠʘʥʪʦʚ ʦʙʲʷʩʥʝʥʠʡ (ʥʠʞʝ), ʧʦʯʝʤʫ ɻʂʈ ʩ 

ʥʘʥʦʯʘʩʪʠʮʘʤʠ ʟʦʣʦʪʘ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʦ ʜʣʷ ʘʥʘʣʠʟʘ ʙʠʦʣʦʛʠʯʝʩʢʠʭ 

ʩʪʨʫʢʪʫʨ ʚʥʫʪʨʠ ʞʠʚʳʭ ʢʣʝʪʦʢ. (3 ʙʘʣʣʘ) 

1) ʠʟ-ʟʘ ʵʥʜʦʮʠʪʦʟʘ ʥʘʥʦʯʘʩʪʠʮ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ ʞʠʚʳʤʠ ʢʣʝʪʢʘʤʠ 

2) ʠʟ-ʟʘ ʨʝʟʦʥʘʥʩʥʦʛʦ ʧʝʨʝʥʦʩʘ ʵʥʝʨʛʠʠ 

3) ʠʟ-ʟʘ ʧʦʣʷʨʠʟʘʮʠʠ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʠʟʣʫʯʝʥʠʷ ʥʘʥʦʯʘʩʪʠʮʘʤʠ ʩ 

ʧʣʘʟʤʦʥʥʳʤ ʨʝʟʦʥʘʥʩʦʚʤ 

4) ʠʟ-ʟʘ ʵʢʨʘʥʠʨʦʚʘʥʠʷ ʥʘʥʦʯʘʩʪʠʮʘʤʠ ʣʘʟʝʨʥʦʛʦ ʠʟʣʫʯʝʥʠʷ, ʨʘʟʨʫʰʘʶʱʝʛʦ 

ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʤʦʣʝʢʫʣʳ 

5) ʠʟ-ʟʘ ʩʦʨʙʮʠʠ ʙʠʦʤʦʣʝʢʫʣ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʥʘʥʦʯʘʩʪʠʮ ("ʵʢʩʪʨʘʢʮʠʠ", 

ʢʦʥʮʝʥʪʨʠʨʦʚʘʥʠʷ ʟʘ ʩʯʝʪ ʩʚʷʟʳʚʘʥʠʷ) 

6) ʠʟ ʥʘʣʠʯʠʷ "ʦʢʥʘ ʧʨʦʟʨʘʯʥʦʩʪʠ" ʪʢʘʥʝʡ ʜʣʷ ʢʨʘʩʥʦʛʦ ʠʟʣʫʯʝʥʠʷ, 

ʚʦʟʙʫʞʜʘʶʱʝʛʦ ʥʘʥʦʯʘʩʪʠʮʳ ʟʦʣʦʪʘ 

7) ʠʟ-ʟʘ ʜʝʢʦʨʠʨʦʚʘʥʠʷ ʙʠʦʤʦʣʝʢʫʣ ʥʘʥʦʯʘʩʪʠʮʘʤʠ ʟʦʣʦʪʘ ʯʝʨʝʟ 

ʘʤʠʥʦʢʠʩʣʦʪʥʳʝ ʛʨʫʧʧʳ 

8) ʠʟ-ʟʘ ʦʙʨʘʟʦʚʘʥʠʷ ʢʦʤʧʣʝʢʩʦʚ ʟʦʣʦʪʘ ʩʫʧʨʘʤʦʣʝʢʫʣʷʨʥʦʡ ʧʨʠʨʦʜʳ ʩ 

ʧʨʠʨʦʜʥʳʤʠ ʙʠʦʤʦʣʝʢʫʣʘʤʠ 

III. ʄʦʥʦʩʣʦʡ 

 

ʉʠʥʪʝʟ ʤʦʥʦʜʠʩʧʝʨʩʥʳʭ ʥʘʥʦʯʘʩʪʠʮ ʩʝʣʝʥʠʜʘ ʢʘʜʤʠʷ ʚ ʦʙʨʘʱʝʥʥʳʭ ʤʠʮʝʣʣʘʭ ʧʦ ʧʨʘʚʫ 

ʩʯʠʪʘʝʪʩʷ ʧʝʨʚʦʡ ʠ ʥʘʠʙʦʣʝʝ ʫʜʘʯʥʦʡ ʜʝʤʦʥʩʪʨʘʮʠʝʡ ʚʦʟʤʦʞʥʦʩʪʝʡ ʥʘʥʦʭʠʤʠʠ. ʉ 1992 

ʛʦʜʘ ʵʪʦʪ ʩʠʥʪʝʟ ʧʦʚʪʦʨʠʣʘ ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʥʘʫʯʥʳʭ ʛʨʫʧʧ ʧʦ ʚʩʝʤʫ ʤʠʨʫ, ʘ ʥʘ ʦʩʥʦʚʝ 

ʤʦʥʦʜʠʩʧʝʨʩʥʳʭ ʯʘʩʪʠʮ, ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʤ ʩʧʦʩʦʙʦʤ, ʩʦʟʜʘʥʳ ʩʘʤʳʝ ʨʘʟʥʦʦʙʨʘʟʥʳʝ 

ʫʩʪʨʦʡʩʪʚʘ, ʚʢʣʶʯʘʷ LED, ʤʠʢʨʦʣʘʟʝʨʳ, ʧʦʟʠʮʠʦʥʥʦ ʯʫʚʩʪʚʠʪʝʣʴʥʳʝ ʩʝʥʩʦʨʳ, ʫʩʪʨʦʡʩʪʚʘ 

ʭʨʘʥʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ, ʪʨʘʥʟʠʩʪʦʨʳ ʠ ʤʥʦʛʠʝ-ʤʥʦʛʠʝ ʜʨʫʛʠʝ... ʆʜʥʘʢʦ ʙʦʣʴʰʠʥʩʪʚʦ 

ʨʝʘʣʴʥʳʭ ʧʨʠʤʝʥʝʥʠʡ ʪʘʢʠʭ ʯʘʩʪʠʮ ʪʨʝʙʫʝʪ ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʣʘʥʘʨʥʳʭ ʤʘʩʩʠʚʦʚ ʜʣʷ 
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ʧʦʩʣʝʜʫʶʱʝʡ ʠʥʪʝʛʨʘʮʠʠ ʩ ʩʫʱʝʩʪʚʫʶʱʝʡ ʪʝʭʥʦʣʦʛʠʝʡ. ʇʦʧʳʪʘʡʪʝʩʴ ʠ ɺʳ ʩʬʦʨʤʠʨʦʚʘʪʴ 

ʧʦʜʦʙʥʫʶ ʩʠʩʪʝʤʫ. 

ɼʣʷ ʩʠʥʪʝʟʘ ʯʘʩʪʠʮ ʦʣʝʠʥʦʚʫʶ ʢʠʩʣʦʪʫ (4 ʤʤʦʣʴ) ʠ ʘʮʝʪʘʪ ʢʘʜʤʠʷ (1 ʤʤʦʣʴ) ʨʘʩʪʚʦʨʷʣʠ ʚ 

10 ʤʣ ʜʠʬʝʥʠʣʦʚʦʛʦ ʵʬʠʨʘ ʠ ʚʳʜʝʨʞʠʚʘʣʠ ʧʨʠ 140Áʉ ʜʣʷ ʫʜʘʣʝʥʠʷ ʚʦʜʳ ʠ ʫʢʩʫʩʥʦʡ 

ʢʠʩʣʦʪʳ. ɺ ʧʦʣʫʯʝʥʥʳʡ ʨʘʩʪʚʦʨ ʧʨʠ 180Áʉ ʚʧʨʳʩʢʠʚʘʣʠ ʞʠʜʢʦʩʪʴ, ʧʦʣʫʯʝʥʥʫʶ 

ʨʘʩʪʚʦʨʝʥʠʝʤ ʩʝʣʝʥʘ (1 ʤʤʦʣʴ) ʚ 1,54 ʤʣ ʪʨʠʦʢʪʠʣʬʦʩʬʠʥʘ. ʇʦʩʣʝ ʵʪʦʛʦ ʨʝʘʢʮʠʦʥʥʫʶ 

ʩʤʝʩʴ ʚʳʜʝʨʞʠʚʘʣʠ ʧʨʠ ʪʦʡ ʞʝ ʪʝʤʧʝʨʘʪʫʨʝ ʚ ʪʝʯʝʥʠʝ 10 ʤʠʥʫʪ, ʘ ʟʘʪʝʤ ʦʭʣʘʞʜʘʣʠ ʜʦ 

ʢʦʤʥʘʪʥʦʡ ʪʝʤʧʝʨʘʪʫʨʳ. ʇʨʠ ʵʪʦʤ ʮʚʝʪ ʨʘʩʪʚʦʨʦʚ ʠʟʤʝʥʷʣʩʷ ʦʪ ʧʨʦʟʨʘʯʥʦʛʦ ʜʦ ʪʝʤʥʦ-

ʢʨʘʩʥʦʛʦ. ʂ ʧʦʣʫʯʝʥʥʦʤʫ ʨʘʩʪʚʦʨʫ ʥʘʥʦʯʘʩʪʠʮ ʧʨʠʣʠʚʘʣʠ ʨʘʚʥʦʝ ʧʦ ʦʙʲʝʤʫ ʢʦʣʠʯʝʩʪʚʦ 

ʘʮʝʪʦʥʘ, ʧʦʣʫʯʝʥʥʳʡ ʦʩʘʜʦʢ ʦʪʜʝʣʷʣʠ ʠ ʧʨʦʤʳʚʘʣʠ ʘʮʝʪʦʥʦʤ. ʇʦʩʣʝ ʵʪʦʛʦ ʧʦʣʫʯʝʥʥʳʝ 

ʯʘʩʪʠʮʳ ʨʝʜʠʩʧʝʨʛʠʨʦʚʘʣʠ ʚ 10 ʤʣ ʛʝʧʪʘʥʘ. 

1. ɺ ʬʘʡʣʝ ʦʪʚʝʪʦʚ ʢʨʘʪʢʦ ʦʧʠʰʠʪʝ ʚʩʝ ʧʨʦʪʝʢʘʶʱʠʝ ʧʨʦʮʝʩʩʳ. (3 ʙʘʣʣʘ)  

2. ʆʙʲʷʩʥʠʪʝ, ʯʝʤ ʦʙʫʩʣʦʚʣʝʥʦ ʦʩʘʞʜʝʥʠʝ ʧʦʣʫʯʝʥʥʳʭ ʥʘʥʦʯʘʩʪʠʮ ʧʨʠ ʜʦʙʘʚʣʝʥʠʠ 

ʘʮʝʪʦʥʘ ʠ ʧʦʩʣʝʜʫʶʱʝʝ ʠʭ ʨʘʩʪʚʦʨʝʥʠʝ ʚ ʛʝʧʪʘʥʝ, ʜʣʷ ʯʝʛʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʘʥʥʳʡ 

ʵʬʬʝʢʪ? (2 ʙʘʣʣʘ) 

3. ɺ ʬʘʡʣʝ ʦʪʚʝʪʦʚ ʨʘʩʩʯʠʪʘʡʪʝ ʩʨʝʜʥʠʡ ʨʘʟʤʝʨ ʠ ʜʠʩʧʝʨʩʠʶ ʥʘʥʦʯʘʩʪʠʮ CdSe, ʝʩʣʠ 

ʤʘʢʩʠʤʫʤ ʣʶʤʠʥʝʩʮʝʥʮʠʠ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 530 ʥʤ, ʘ ʧʦʣʫʰʠʨʠʥʘ ʧʠʢʘ 

ʣʶʤʠʥʝʩʮʝʥʮʠʠ ʩʦʩʪʘʚʣʷʝʪ 10 ʥʤ. ʉʪʦʢʩʦʚʳʤ ʩʜʚʠʛʦʤ ʤʦʞʥʦ ʧʨʝʥʝʙʨʝʯʴ. 

(3 ʙʘʣʣʘ) 

4. ʅʘʨʠʩʫʡʪʝ ʦʙʱʠʡ ʚʠʜ ʬʘʟʦʚʦʡ ʜʠʘʛʨʘʤʤʳ ʣʵʥʛʤʶʨʦʚʩʢʦʡ ʧʣʝʥʢʠ ʥʘʥʦʯʘʩʪʠʮ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʧʣʦʱʘʜʠ ʧʦʩʘʜʦʯʥʦʡ ʧʣʦʱʘʜʢʠ. (2 ʙʘʣʣʘ) 

ʈʘʩʩʯʠʪʘʡʪʝ ʢʦʣʠʯʝʩʪʚʦ ʨʘʩʪʚʦʨʘ, ʥʝʦʙʭʦʜʠʤʦʝ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʤʦʥʦʩʣʦʷ 

ʥʘʥʦʯʘʩʪʠʮ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʣʵʥʛʤʶʨʦʚʩʢʦʡ ʚʘʥʥʳ ʧʣʦʱʘʜʴʶ 30 ʩʤ
2
, ʝʩʣʠ ʚʳʭʦʜ 

ʥʘʥʦʯʘʩʪʠʮ ʚ ʨʝʘʢʮʠʠ ʩʦʩʪʘʚʠʣ 90%. (1 ʙʘʣʣ)  

5. ʇʨʝʜʣʦʞʠʪʝ (ʚ ʥʝʦʙʭʦʜʠʤʳʭ ʜʝʪʘʣʷʭ ʦʧʠʰʠʪʝ) ʩʧʦʩʦʙ ʬʦʨʤʠʨʦʚʘʥʠʷ ʤʦʥʦʩʣʦʷ 

ʥʘʥʦʯʘʩʪʠʮ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʝʪʦʜʘ ʃʝʥʛʤʶʨʘ-ɹʣʦʜʞʝʪʪ. (2 ʙʘʣʣʘ) 

6. ʂʘʢʦʡ ʨʝʘʛʝʥʪ ʩʣʝʜʫʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʛʠʜʨʦʬʠʣʠʟʘʮʠʠ ʧʦʣʫʯʝʥʥʳʭ ʢʚʘʥʪʦʚʳʭ 

ʪʦʯʝʢ, ʫʢʘʞʠʪʝ ʥʫʞʥʳʡ ʚʘʨʠʘʥʪ ʠʟ ʧʨʠʚʦʜʠʤʳʭ ʥʠʞʝ. (3 ʙʘʣʣʘ) ɺ ʬʘʡʣʝ ʦʪʚʝʪʦʚ 

ʧʦʷʩʥʠʪʝ, ʧʦʯʝʤʫ ʠʤʝʥʥʦ ʵʪʦʪ ʨʝʘʛʝʥʪ ʚʳʙʨʘʥ. (2 ʙʘʣʣʘ)  

1) ʘʟʦʪʥʘʷ ʢʠʩʣʦʪʘ 

2) ʘʟʠʜ ʥʘʪʨʠʷ 

3) ʭʣʦʨʠʜ ʥʘʪʨʠʷ 

4) ʪʨʠʤʝʪʠʣʘʤʤʦʥʠʷ ʙʨʦʤʠʜ 

5) ʛʝʢʩʘʥʦʣ 

6) ʙʝʥʟʦʣ 
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7) ʢʦʥʮʝʥʪʨʠʨʦʚʘʥʥʳʡ ʨʘʩʪʚʦʨ ʱʝʣʦʯʠ 

8) ʚʦʜʥʳʡ ʧʦʜʢʠʩʣʝʥʥʳʡ ʨʘʩʪʚʦʨ ʧʝʨʤʘʥʛʘʥʘʪʘ ʢʘʣʠʷ 

9) ʙʨʦʤ ʚ ʤʝʪʘʥʦʣʝ 

IV. ʅʘʥʦʰʧʠʦʥ 

 

ʉʝʢʨʝʪʥʳʡ ʘʛʝʥʪ ʥʦʤʝʨ 113478, ʨʘʙʦʪʘʶʱʠʡ ʚ ʣʘʙʦʨʘʪʦʨʠʠ ʥʘʥʦʪʝʭʥʦʣʦʛʠʡ, ʟʘʧʦʜʦʟʨʠʣ 

ʩʣʝʞʢʫ. ɽʛʦ ʧʦʣʥʦʩʪʴʶ ʧʝʨʝʩʪʘʣʠ ʚʳʧʫʩʢʘʪʴ ʠʟ ʧʦʤʝʱʝʥʠʷ, ʦʪʦʙʨʘʣʠ ʪʝʣʝʬʦʥ ʠ ʜʦʩʪʫʧ ʚ 

ʀʥʪʝʨʥʝʪ, ʘ ʪʘʢʞʝ ʧʦʜʣʦ ʥʝ ʧʦʟʚʦʣʷʣʠ ʧʠʩʘʪʴ ʧʠʩʴʤʘ ʤʦʣʦʢʦʤ. ɽʜʠʥʩʪʚʝʥʥʦʝ, ʯʪʦ ʝʤʫ 

ʨʘʟʨʝʰʘʣʦʩʴ, ʵʪʦ ʧʝʨʝʜʘʚʘʪʴ ʦʙʨʘʟʮʳ ʥʘ ʘʥʘʣʠʟ. ɸʛʝʥʪ ʥʝ ʨʘʩʪʝʨʷʣʩʷ ʠ, ʪʱʘʪʝʣʴʥʦ 

ʧʦʜʫʤʘʚ, ʨʘʟʨʘʙʦʪʘʣ ʩʠʩʪʝʤʫ ʧʦʯʪʳ. ɼʣʷ ʵʪʦʛʦ ʦʥ ʚʟʷʣ ʩʪʠʨʦʣ, ʜʦʙʘʚʠʣ ʢ ʥʝʤʫ 2% 

ʜʠʚʠʥʠʣʙʝʥʟʦʣʘ ʠ ʧʦʩʪʘʚʠʣ ʥʘʛʨʝʚʘʪʴʩʷ ʥʘ ʚʦʜʷʥʦʡ ʙʘʥʝ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 70Áʉ. ʇʨʠ 

ʜʦʩʪʠʞʝʥʠʠ ʩʪʘʙʠʣʴʥʦʡ ʪʝʤʧʝʨʘʪʫʨʳ ʦʥ ʧʨʠʙʘʚʠʣ ʚ ʪʨʠ ʦʜʠʥʘʢʦʚʳʭ ʨʘʩʪʚʦʨʘ 1, 2 ʠ 3 

ʛʨʘʤʤʘ ʠʥʠʮʠʘʪʦʨʘ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʠ ʧʝʨʝʤʝʰʠʚʘʣ 5 ʯʘʩʦʚ. ʇʦʣʫʯʝʥʥʳʝ ʢʦʣʣʦʠʜʳ 

113478 ʦʯʠʩʪʠʣ ʜʠʘʣʠʟʦʤ ʧʨʦʪʠʚ 0,01ʄ ʨʘʩʪʚʦʨʘ ʛʠʜʨʦʢʩʠʜʘ ʥʘʪʨʠʷ. ɿʘʪʝʤ ʦʥ ʦʙʨʘʙʦʪʘʣ 

ʧʦʣʫʯʝʥʥʳʝ ʯʘʩʪʠʮʳ ʩʧʠʨʪʦʤ, ʦʪʮʝʥʪʨʠʬʫʛʠʨʦʚʘʣ ʠ ʦʙʨʘʙʦʪʘʣ ʩʤʝʩʴʶ ʭʣʦʨʦʬʦʨʤʘ ʩʦ 

ʩʧʠʨʪʦʤ. ʏʝʨʝʟ 15 ʤʠʥ ʧʨʠʙʘʚʠʣ ʨʘʩʪʚʦʨʳ 4 ʨʘʟʥʳʭ ʢʚʘʥʪʦʚʳʭ ʪʦʯʝʢ ʚ ʭʣʦʨʦʬʦʨʤʝʥʥʦ-

ʩʧʠʨʪʦʚʦʡ ʩʤʝʩʠ. ʇʝʨʝʤʝʰʘʚ ʧʦʣʫʯʝʥʥʳʝ ʨʘʩʪʚʦʨʳ, ʘʛʝʥʪ ʚʳʣʠʣ ʠʭ ʚ ʠʟʙʳʪʦʢ ʩʧʠʨʪʘ ʠ 

ʜʠʘʣʠʟʦʚʘʣ ʧʨʦʪʠʚ ʵʪʠʣʦʚʦʛʦ ʩʧʠʨʪʘ. ɿʘʪʝʤ ʦʥ ʦʪʜʝʣʠʣ ʢʚʘʥʪʦʚʳʝ ʪʦʯʢʠ 

ʮʝʥʪʨʠʬʫʛʠʨʦʚʘʥʠʝʤ. ʇʦʩʣʝ ʵʪʠʭ ʤʘʥʠʧʫʣʷʮʠʡ ʘʛʝʥʪ ʩʤʝʰʘʣ ʪʨʠ ʩʚʝʪʷʱʠʭʩʷ ʨʘʩʪʚʦʨʘ ʠ 
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ʧʝʨʝʜʘʣ ʥʘ ʘʥʘʣʠʟ. ʉʚʷʟʥʦʤʫ ʦʥ ʩʝʢʨʝʪʥʦ ʰʝʧʥʫʣ ʧʘʨʦʣʴ: ñʬʦʨʝʟò. ʉʚʷʟʥʦʡ 113479 

ʦʪʦʙʨʘʣ ʢʘʧʣʶ ʩʤʝʩʠ ʠ ʧʨʦʥʸʩ ʝʸ ʚ ʩʚʦʶ ʣʘʙʦʨʘʪʦʨʠʶ. ʊʘʤ ʦʥ ʧʨʦʚʸʣ ʝʸ ʵʣʝʢʪʨʦʬʦʨʝʟ ʚ 

0,01% ʛʝʣʝ ʘʛʘʨʦʟʳ ʠ ʧʦʣʫʯʠʣ ʨʠʩʫʥʦʢ, ʧʦʢʘʟʘʥʥʳʡ ʚʳʰʝ. 

ʉʚʷʟʥʦʡ ʦʙʨʘʪʠʣ ʚʥʠʤʘʥʠʝ, ʯʪʦ ʧʦʣʦʩʳ ʚ ʫʣʴʪʨʘʬʠʦʣʝʪʝ ʩʚʝʪʷʪʩʷ. ʈʘʜʠ ʠʥʪʝʨʝʩʘ ʦʥ 

ʨʝʰʠʣ ʩʥʷʪʴ ʠʭ ʩʧʝʢʪʨʳ ʬʣʫʦʨʝʩʮʝʥʮʠʠ ʠ ʧʦʣʫʯʠʣ ʦʯʝʥʴ ʠʥʪʝʨʝʩʥʳʝ ʜʘʥʥʳʝ (ʪʦʞʝ 

ʧʦʢʘʟʘʥʥʳʝ ʥʘ ʨʠʩʫʥʢʝ). ʇʦʣʫʯʝʥʥʳʡ ʨʝʟʫʣʴʪʘʪ ʝʛʦ ʦʟʘʜʘʯʠʣ, ʥʦ, ʧʨʦʷʚʠʚ ʩʤʝʢʘʣʢʫ, ʦʥ 

ʧʦʥʷʣ ʧʦʩʣʘʥʠʝ ʩʚʦʝʛʦ ʢʦʣʣʝʛʠ ʠ ʧʝʨʝʜʘʣ ʝʛʦ ʚ ʮʝʥʪʨ. ɺ ʮʝʥʪʨʝ ʵʪʘ ʠʜʝʷ ʧʦʥʨʘʚʠʣʘʩʴ, ʠ 

ʘʛʝʥʪʘ ʦʩʪʘʚʠʣʠ ʨʘʙʦʪʘʪʴ ʜʘʣʴʰʝ, ʧʨʠʢʘʟʘʚ ʚʧʨʝʜʴ ʧʝʨʝʜʘʚʘʪʴ ʩʦʦʙʱʝʥʠʷ ʪʘʢʠʤ ʞʝ 

ʠʟʦʱʨʸʥʥʳʤ ʩʧʦʩʦʙʦʤ. 

1. ɺ ʬʘʡʣʝ ʦʪʚʝʪʦʚ ʦʧʠʰʠʪʝ ʧʨʦʮʝʩʩʳ, ʢʦʪʦʨʳʝ ʧʨʦʪʝʢʘʶʪ ʚ ʩʤʝʩʠ ʩʪʠʨʦʣʘ, 

ʜʠʚʠʥʠʣʙʝʥʟʦʣʘ, ʠʥʠʮʠʘʪʦʨʘ (ʢʘʢʦʛʦ, ʥʘʧʨʠʤʝʨ?) ʠ ʚʦʜʳ ʧʨʠ ʥʘʛʨʝʚʘʥʠʠ. (2 ʙʘʣʣʘ) 

2. ʏʪʦ ʧʦʣʫʯʘʝʪʩʷ ʚ ʨʝʟʫʣʴʪʘʪʝ? (1 ʙʘʣʣ)  

3. ʇʦʯʝʤʫ ʜʠʘʣʠʟ ʧʨʦʚʦʜʠʣʩʷ ʧʨʦʪʠʚ ʨʘʩʪʚʦʨʘ ʛʠʜʨʦʢʩʠʜʘ ʥʘʪʨʠʷ? (1 ʙʘʣʣ) 

4. ʏʪʦ ʧʨʦʠʩʭʦʜʠʪ ʧʨʠ ʦʙʨʘʙʦʪʢʝ ʩʤʝʩʴʶ ʭʣʦʨʦʬʦʨʤʘ ʩʦ ʩʧʠʨʪʦʤ? (1 ʙʘʣʣ)  

5. ʄʦʞʥʦ ʣʠ ʝʸ ʟʘʤʝʥʠʪʴ ʥʘ ʯʠʩʪʳʡ ʭʣʦʨʦʬʦʨʤ? (1 ʙʘʣʣ)  

6. ʇʦʯʝʤʫ ʥʘ ʬʦʨʝʟʝ ʧʦʷʚʣʷʶʪʩʷ ʪʨʠ ʧʦʣʦʩʳ? (1 ʙʘʣʣ)  

7. ɿʘʯʝʤ ʝʤʫ ʧʦʪʨʝʙʦʚʘʣʦʩʴ 4 ʪʠʧʘ ʪʦʯʝʢ? (1 ʙʘʣʣ) 

8. ʂʘʢʦʝ ʧʦʩʣʘʥʠʝ ʧʝʨʝʜʘʣ ʚ ʮʝʥʪʨ ʘʛʝʥʪ 113478 (3 ʙʘʣʣʘ)?  

1) ʤʝʥʷ ʨʘʩʢʨʳʣʠ 

2) ʫʙʝʡʪʝ ʤʝʥʷ! 

3) ʛʦʪʦʚʣʶʩʴ ʢ ʧʦʙʝʛʫ 

4) ʷ ʨʘʙʦʪʘʶ ʧʦʜ ʢʦʥʪʨʦʣʝʤ ʩʧʝʮʩʣʫʞʙ 

5) ʩʧʘʩʠʪʝ ʥʘʰʠ ʜʫʰʠ 

6) ʠʜʫ ʢʦ ʜʥʫ 

7) ʫ ʤʝʥʷ ʝʩʪʴ ʨʘʟʚʝʜʜʘʥʥʳʝ 

8) ʧʦʣʥʳʡ ʧʨʦʚʘʣ, ʩʝʪʴ ʨʘʩʢʨʳʪʘ 

9) ʚʥʠʤʘʥʠʝ! 

10) ʩʪʦʧ, ʤʘʰʠʥʘ! 

9. ʇʦʷʩʥʠʪʝ ʚ ʬʘʡʣʝ ʦʪʚʝʪʦʚ, ʧʦʯʝʤʫ ɺʳ ʪʘʢ ʩʯʠʪʘʝʪʝ (1 ʙʘʣʣ) ʠ ʧʨʝʜʧʦʣʦʞʠʪʝ, ʜʣʷ 

ʯʝʛʦ ʥʘ ʩʘʤʦʤ ʜʝʣʝ ʤʦʞʝʪ ʙʳʪʴ ʧʦʣʝʟʥʘ ʪʘʢʘʷ ʤʘʨʢʠʨʦʚʢʘ. (3 ʙʘʣʣʘ) 

V. ʄʘʛʥʠʪʥʘʷ ʧʘʤʷʪʴ 
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ɽʱʝ ʚ ʢʦʥʮʝ ʧʨʦʰʣʦʛʦ ʚʝʢʘ ʢʦʤʧʘʥʠʝʡ Seagate ʙʳʣʘ ʧʨʝʜʣʦʞʝʥʘ ʪʝʭʥʦʣʦʛʠʷ 

ʪʝʤʧʝʨʘʪʫʨʥʦ-ʢʦʥʪʨʦʣʠʨʫʝʤʦʡ ʟʘʧʠʩʠ ʠʥʬʦʨʤʘʮʠʠ ʥʘ ʪʘʢ ʥʘʟʳʚʘʝʤʳʭ ʫʧʦʨʷʜʦʯʝʥʥʳʭ 

ʥʘʥʦʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʭ ʤʘʛʥʠʪʥʳʭ ʩʨʝʜʘʭ. ɼʘʥʥʘʷ ʪʝʭʥʦʣʦʛʠʷ ʦʩʥʦʚʘʥʘ ʥʘ ʣʦʢʘʣʴʥʦʤ 

ʨʘʟʦʛʨʝʚʝ ʦʪʜʝʣʴʥʦ ʩʪʦʷʱʠʭ ʤʘʛʥʠʪʥʳʭ ʯʘʩʪʠʮ ʩ ʧʦʤʦʱʴʶ ʬʦʢʫʩʠʨʦʚʘʥʥʦʛʦ ʣʘʟʝʨʥʦʛʦ 

ʠʟʣʫʯʝʥʠʷ ʠ ʧʦʩʣʝʜʫʶʱʝʤ ʦʭʣʘʞʜʝʥʠʠ ʯʘʩʪʠʮʳ ʚ ʩʣʘʙʦʤ ʤʘʛʥʠʪʥʦʤ ʧʦʣʝ. 

1. ɺ ʬʘʡʣʝ ʦʪʚʝʪʦʚ ʦʧʠʰʠʪʝ, ʚ ʯʝʤ ʩʦʩʪʦʠʪ ʧʨʠʥʮʠʧ ʪʝʤʧʝʨʘʪʫʨʥʦ-ʢʦʥʪʨʦʣʠʨʫʝʤʦʡ 

ʟʘʧʠʩʠ ʠʥʬʦʨʤʘʮʠʠ. (3 ʙʘʣʣʘ)  

2. ʆʙʲʷʩʥʠʪʝ, ʧʦʯʝʤʫ ʨʝʘʣʠʟʘʮʠʷ ʩʭʝʤʳ ʪʝʤʧʝʨʘʪʫʨʥʦ-ʢʦʥʪʨʦʣʠʨʫʝʤʦʡ ʟʘʧʠʩʠ 

ʧʨʝʜʧʦʣʘʛʘʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʤʘʛʥʠʪʥʳʭ ʫʧʦʨʷʜʦʯʝʥʥʳʭ ʥʘʥʦʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʭ 

ʩʨʝʜ, ʩʦʩʪʦʷʱʠʭ ʠʟ ʦʜʥʦʜʦʤʝʥʥʳʭ ʯʘʩʪʠʮ. (2 ʙʘʣʣʘ) 

3. ɺ ʬʘʡʣʝ ʦʪʚʝʪʦʚ ʨʘʩʩʯʠʪʘʡʪʝ ʢʨʠʪʠʯʝʩʢʠʡ ʨʘʟʤʝʨ ʧʝʨʝʭʦʜʘ ʚ ʦʜʥʦʜʦʤʝʥʥʦʝ 

ʩʦʩʪʦʷʥʠʝ ʯʠʩʪʳʭ ʤʘʛʥʠʪʥʳʭ 3d ʤʝʪʘʣʣʦʚ (Fe, Co, Ni) ʚ ʬʦʨʤʝ ʩʪʝʨʞʥʝʡ ʠ ʜʠʩʢʦʚ, 

ʦʙʣʘʜʘʶʱʠʭ ʬʘʢʪʦʨʦʤ ʘʥʠʟʦʪʨʦʧʠʠ 5 ʠ 1/5. (5 ʙʘʣʣʦʚ) ʅʝʦʙʭʦʜʠʤʳʝ ʜʘʥʥʳʝ 

ʥʘʡʜʠʪʝ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ. 

4. ɺ ʬʘʡʣʝ ʦʪʚʝʪʦʚ ʧʨʝʜʣʦʞʠʪʝ ʚʘʨʠʘʥʪʳ ʦʨʛʘʥʠʟʘʮʠʠ ʤʘʛʥʠʪʥʳʭ ʤʦʤʝʥʪʦʚ 

ʛʝʢʩʘʛʦʥʘʣʴʥʦ-ʫʧʦʨʷʜʦʯʝʥʥʦʡ ʩʠʩʪʝʤʳ ʩʪʝʨʞʥʝʡ ʠ ʜʠʩʢʦʚ ʚ ʨʘʟʤʘʛʥʠʯʝʥʥʦʡ 

ʢʦʥʬʠʛʫʨʘʮʠʠ. (3 ʙʘʣʣʘ)  

5. ʆʙʲʷʩʥʠʪʝ, ʧʦʯʝʤʫ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʤʘʩʩʠʚʦʚ ʯʘʩʪʠʮ ʚ ʬʦʨʤʝ ʤʘʛʥʠʪʥʳʭ ʜʠʩʢʦʚ 

ʤʝʥʝʝ ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʦ ʜʣʷ ʧʨʠʤʝʥʝʥʠʷ ʚ ʢʘʯʝʩʪʚʝ ʩʨʝʜ ʭʨʘʥʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ, ʯʝʤ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʤʘʛʥʠʪʥʳʭ ʩʪʝʨʞʥʝʡ ʠʣʠ ʢʦʣʝʮ. (2 ʙʘʣʣʘ) 

6. ɺ ʬʘʡʣʝ ʦʪʚʝʪʦʚ ʦʮʝʥʠʪʝ ʨʘʟʣʠʯʠʷ ʚ ʵʥʝʨʛʠʠ ʦʩʥʦʚʥʦʛʦ ʠ ʥʘʤʘʛʥʠʯʝʥʥʦʛʦ 

(ʧʘʨʘʣʣʝʣʴʥʦ ʦʩʠ ʯʘʩʪʠʮ) ʩʦʩʪʦʷʥʠʷ ʛʝʢʩʘʛʦʥʘʣʴʥʦ-ʫʧʦʨʷʜʦʯʝʥʥʦʡ ʩʠʩʪʝʤʳ 

ʥʘʥʦʩʪʝʨʞʥʝʡ ʞʝʣʝʟʘ ʜʣʠʥʦʡ 100 ʥʤ ʠ ʜʠʘʤʝʪʨʦʤ 20 ʥʤ, ʦʪʩʪʦʷʱʠʭ ʜʨʫʛ ʦʪ ʜʨʫʛʘ 

ʥʘ ʨʘʩʩʪʦʷʥʠʝ 50 ʥʤ. ʂʨʘʝʚʳʤʠ ʵʬʬʝʢʪʘʤʠ ʤʦʞʥʦ ʧʨʝʥʝʙʨʝʯʴ. (5 ʙʘʣʣʦʚ)  

7. ʆʮʝʥʠʪʝ ʵʥʝʨʛʠʶ ʧʝʨʝʤʘʛʥʠʯʠʚʘʥʠʷ ʝʜʠʥʠʯʥʦʛʦ ʥʘʥʦʩʪʝʨʞʥʷ. (3 ʙʘʣʣʘ)  

8. ʆʮʝʥʠʪʝ ʚʝʨʦʷʪʥʦʩʪʴ ʩʧʦʥʪʘʥʥʦʛʦ ʧʝʨʝʤʘʛʥʠʯʠʚʘʥʠʷ ʪʘʢʦʡ ʯʘʩʪʠʮʳ. (2 ʙʘʣʣʘ) 
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9. ʉʝʛʦʜʥʷ ʧʨʦʪʦʪʠʧʳ ʪʘʢʠʭ ʫʩʪʨʦʡʩʪʚ, ʦʩʥʦʚʘʥʥʳʝ ʥʘ ʧʨʠʥʮʠʧʝ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦʡ 

ʟʘʧʠʩʠ, ʧʦʢʘʟʳʚʘʶʪ ʨʝʢʦʨʜʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʧʣʦʪʥʦʩʪʠ ʭʨʘʥʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ, ʢʘʢʠʝ 

ʵʪʦ ʧʨʠʤʝʨʥʦ ʚʝʣʠʯʠʥʳ (ʚ Tʙ/ʜʶʡʤ
2
)? (2 ʙʘʣʣʘ) 

1) 0.01 

2) 0.2 

3) 2 

4) 100 

5) 250 

6) 500 

7) 750 

8) 900 

VI. ʉʠʪʘ ʜʣʷ ʤʦʣʝʢʫʣ 

 

ʄʝʟʦʧʦʨʠʩʪʳʝ ʘʣʶʤʦʩʠʣʠʢʘʪʳ ï ʢʣʘʩʩ ʤʝʟʦʧʦʨʠʩʪʳʭ ʤʘʪʝʨʠʘʣʦʚ ʩ ʧʣʦʪʥʝʡʰʝʡ 

ʛʝʢʩʘʛʦʥʘʣʴʥʦʡ ʫʧʘʢʦʚʢʦʡ ʧʦʨ, ʦʙʣʘʜʘʶʱʠʭ ʢʨʘʡʥʝ ʚʳʩʦʢʦʡ ʫʜʝʣʴʥʦʡ ʧʦʚʝʨʭʥʦʩʪʴʶ ʠ 

ʷʚʣʷʶʱʠʭʩʷ ʦʜʥʠʤʠ ʠʟ ʥʘʠʙʦʣʝʝ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʢʘʥʜʠʜʘʪʦʚ ʥʘ ʨʦʣʴ ʢʠʩʣʳʭ ʥʦʩʠʪʝʣʝʡ 

ʢʘʪʘʣʠʟʘʪʦʨʦʚ. ʉʬʦʨʤʠʨʦʚʘʪʴ ʪʘʢʫʶ ʩʪʨʫʢʪʫʨʫ ʦʢʘʟʘʣʦʩʴ ʚʦʟʤʦʞʥʳʤ ʩ ʧʦʤʦʱʴʶ 

ʪʝʤʧʣʘʪʥʦʛʦ ʤʝʪʦʜʘ, ʠʩʧʦʣʴʟʫʷ ʤʠʮʝʣʣʳ ʨʘʟʣʠʯʥʳʭ ʧʦʚʝʨʭʥʦʩʪʥʦ-ʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ ʚ 

ʢʘʯʝʩʪʚʝ ʰʘʙʣʦʥʘ, ʥʘ ʢʦʪʦʨʦʤ ʧʨʦʠʩʭʦʜʠʪ ʩʦʧʦʣʠʢʦʥʜʝʥʩʘʮʠʷ ʠʩʪʦʯʥʠʢʦʚ ʢʨʝʤʥʠʷ ʠ 

ʘʣʶʤʠʥʠʷ ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ ʛʝʣʝʚʦʡ ʩʝʪʢʠ. ʋʜʘʣʝʥʠʝ ʪʝʤʧʣʘʪʘ ʠʟ ʩʬʦʨʤʠʨʦʚʘʚʰʝʛʦʩʷ 

ʢʘʨʢʘʩʘ ʧʨʠʚʦʜʠʪ ʢ ʦʙʨʘʟʦʚʘʥʠʶ ʫʧʦʨʷʜʦʯʝʥʥʳʭ ʧʦʣʦʩʪʝʡ ʪʘʢʦʛʦ ʞʝ ʨʘʟʤʝʨʘ ʠ ʬʦʨʤʳ, 

ʢʘʢ ʦʨʛʘʥʠʯʝʩʢʘʷ ʤʠʮʝʣʣʘ. 

1. ɺ ʬʘʡʣʝ ʦʪʚʝʪʦʚ ʧʨʝʜʣʦʞʠʪʝ ʩʧʦʩʦʙʳ ʩʠʥʪʝʟʘ ʪʘʢʠʭ ʤʘʪʝʨʠʘʣʦʚ. (2 ʙʘʣʣʘ)  

2. ʂʘʢʦʡ ʪʠʧ ʢʘʪʘʣʠʟʘ ʩʣʝʜʫʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʨʠ ʩʠʥʪʝʟʝ, ʫʢʘʞʠʪʝ ʚʘʨʠʘʥʪ ʥʠʞʝ. 

(2 ʙʘʣʣʘ)  

1) ʦʢʠʩʣʠʪʝʣʴʥʦ - ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʳʡ 
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2) ʢʠʩʣʦʪʥʳʡ ʠʣʠ ʦʩʥʦʚʥʳʡ 

3) ʎʠʛʣʝʨʘ - ʅʘʪʪʘ 

4) ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʦʠʟʚʦʜʥʳʭ ʮʠʢʣʦʧʝʥʪʘʜʠʝʥʠʣʘ 

5) ʵʣʝʢʪʨʦʢʘʪʘʣʠʟ 

6) ʬʝʨʤʝʥʪʘʪʠʚʥʳʡ ʢʘʪʘʣʠʟ 

7) ʤʠʮʝʣʣʷʨʥʳʡ ʢʘʪʘʣʠʟ 

3. ʇʦʷʩʥʠʪʝ ʚ ʬʘʡʣʝ ʦʪʚʝʪʦʚ ɺʘʰʠ ʧʨʝʜʣʦʞʝʥʠʷ ʠ ʧʨʠʚʝʜʠʪʝ ʫʨʘʚʥʝʥʠʷ ʨʝʘʢʮʠʡ 

ʛʠʜʨʦʣʠʟʘ ʠ ʧʦʣʠʢʦʥʜʝʥʩʘʮʠʠ. (2 ʙʘʣʣʘ) 

 

4. ʇʦ ʜʘʥʥʳʤ ʤʘʣʦʫʛʣʦʚʦʛʦ ʨʘʩʩʝʷʥʠʷ ʨʝʥʪʛʝʥʦʚʩʢʦʛʦ ʠʟʣʫʯʝʥʠʷ ʠ ʜʘʥʥʳʤ 

ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦ-ʪʝʨʤʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʨʘʩʩʯʠʪʘʡʪʝ ʩʨʝʜʥʝʝ ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ 

ʧʦʨʘʤʠ ʠ ʨʘʜʠʫʩ ʧʦʨ ʤʝʟʦʧʦʨʠʩʪʳʭ ʘʣʶʤʦʩʠʣʠʢʘʪʦʚ ʩ ʨʘʟʣʠʯʥʳʤ ʩʦʜʝʨʞʘʥʠʝʤ 

ʘʣʶʤʠʥʠʷ. (3 ʙʘʣʣʘ) ʋʛʣʳ ʦʪʨʘʞʝʥʠʷ ʜʣʷ ʧʝʨʚʳʭ ʜʠʬʨʘʢʮʠʦʥʥʳʭ ʤʘʢʩʠʤʫʤʦʚ 

(ʜʣʠʥʘ ʚʦʣʥʳ 0.154 ʥʤ), ʘ ʪʘʢʞʝ ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʧʦʪʝʨʷ ʤʘʩʩʳ (w, %) ʧʦʩʣʝ 

ʫʜʘʣʝʥʠʷ ʇɸɺ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ. 

5. ʈʘʩʩʯʠʪʘʡʪʝ ʫʜʝʣʴʥʳʝ ʧʣʦʱʘʜʠ ʧʦʚʝʨʭʥʦʩʪʠ ʦʙʨʘʟʮʦʚ ʠ ʨʘʜʠʫʩ ʧʦʨ ʧʦ ʜʘʥʥʳʤ 

ʢʘʧʠʣʣʷʨʥʦʡ ʘʜʩʦʨʙʮʠʠ ʘʟʦʪʘ ʠ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦ-ʪʝʨʤʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ. (3 ʙʘʣʣʘ) 

ʇʦʧʳʪʘʡʪʝʩʴ ʦʙʲʷʩʥʠʪʴ ʧʦʣʫʯʝʥʥʳʝ ʟʘʚʠʩʠʤʦʩʪʠ ʨʘʜʠʫʩʦʚ ʧʦʨ ʠ ʪʦʣʱʠʥʳ ʩʪʝʥʦʢ 

ʦʪ ʩʦʜʝʨʞʘʥʠʷ ʘʣʶʤʠʥʠʷ. (2 ʙʘʣʣʘ)  

6. ʋʩʪʘʥʦʚʠʪʝ ʟʘʚʠʩʠʤʦʩʪʴ ʫʜʝʣʴʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʤʝʟʦʧʦʨʠʩʪʳʭ ʩʠʩʪʝʤ ʦʪ ʨʘʜʠʫʩʘ 

ʧʦʨ (ʩʯʠʪʘʪʴ, ʯʪʦ ʩʪʝʥʢʠ ʧʦʨ ʠʤʝʶʪ ʦʜʠʥʘʢʦʚʫʶ ʪʦʣʱʠʥʫ, ʪʦʣʱʠʥʘ ʩʪʝʥʢʠ = 

0,7 ʥʤ). (3 ʙʘʣʣʘ) 

7. ʂʘʢʦʛʦ ʪʠʧʘ ʜʣʷ ʜʘʥʥʦʛʦ ʤʝʟʦʧʦʨʠʩʪʦʛʦ ʘʣʶʤʦʩʠʣʠʢʘʪʘ ʙʳʣ ʚʳʙʨʘʥ ʤʠʮʝʣʣʷʨʥʳʡ 

ʪʝʤʧʣʘʪ? (2 ʙʘʣʣʘ) 

1) ʩʤʝʢʪʠʢ 

2) ʥʝʤʘʪʠʢ 

3) ʭʦʣʝʩʪʝʨʠʢ 

4) ʩʤʝʩʴ ʥʝʤʘʪʠʢʘ ʠ ʭʦʣʝʩʪʨʠʢʘ 

5) ʩʤʝʩʪʴ ʩʤʝʢʪʠʢʘ ʠ ʥʝʤʘʪʠʢʘ 

6) ʪʝʨʤʦʪʨʦʧʥʳʝ ʞʠʜʢʠʝ ʢʨʠʩʪʘʣʣʳ 
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7) ʛʣʦʙʫʣʳ 

8) ʨʘʟʫʧʦʨʷʜʦʯʝʥʥʳʝ ʤʠʮʝʣʣʳ 

VII. ʅʘʥʦʬʠʣʴʪʨʳ 

 

ɸʥʦʜʥʳʡ ʦʢʩʠʜ ʘʣʶʤʠʥʠʷ (ɸʆɸ) ʩʠʥʪʝʟʠʨʫʶʪ ʤʝʪʦʜʦʤ ʵʣʝʢʪʨʦʭʠʤʠʯʝʩʢʦʛʦ ʦʢʠʩʣʝʥʠʷ 

ʤʝʪʘʣʣʘ ʚ ʢʠʩʣʦʡ ʩʨʝʜʝ ʧʨʠ pH<5 (ʨʘʩʪʚʦʨʳ H2SO4, H3PO4, H2C2O4) ʠ ʥʘʧʨʷʞʝʥʠʠ ʦʪ 5 ʜʦ 

250ɺ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʦʙʨʘʟʫʶʪʩʷ ʧʣʝʥʢʠ ʨʘʟʣʠʯʥʦʡ ʪʦʣʱʠʥʳ ʠ ʜʠʘʤʝʪʨʦʤ ʧʦʨ ʦʪ 2 ʜʦ 200 

ʥʤ, ʦʙʣʘʜʘʶʱʠʝ ʧʦʨʠʩʪʦʡ ʩʪʨʫʢʪʫʨʦʡ ʩ ʫʟʢʠʤ ʨʘʩʧʨʝʜʝʣʝʥʠʝʤ ʧʦʨ ʧʦ ʨʘʟʤʝʨʘʤ 

(ʩʤ. ʨʠʩʫʥʦʢ). ʊʘʢʠʝ ʤʝʤʙʨʘʥʳ ʦʙʣʘʜʘʶʪ ʧʨʷʤʳʤʠ ʮʠʣʠʥʜʨʠʯʝʩʢʠʤʠ ʧʦʨʘʤʠ ʠ ʷʚʣʷʶʪʩʷ 

ʥʝʦʨʛʘʥʠʯʝʩʢʠʤ ʘʥʘʣʦʛʦʤ ʪʨʝʢʦʚʳʭ ʤʝʤʙʨʘʥ. ʄʝʤʙʨʘʥʳ ʘʥʦʜʥʦʛʦ ʦʢʩʠʜʘ ʘʣʶʤʠʥʠʷ 

ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʜʣʷ ʛʝʤʦʜʠʘʣʠʟʘ, ʫʣʴʪʨʘ- ʠ ʤʠʢʨʦʬʠʣʴʪʨʘʮʠʠ. 

ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʧʨʦʥʠʮʘʝʤʦʩʪʠ ʨʘʟʣʠʯʥʳʭ ʯʠʩʪʳʭ ʨʘʩʪʚʦʨʠʪʝʣʝʡ ʧʨʠ 

ʪʝʤʧʝʨʘʪʫʨʝ 25ÁC ʩʦʩʪʘʚʣʷʶʪ (ʧʨʦʥʠʮʘʝʤʦʩʪʴ ʤʝʤʙʨʘʥʳ, ʣ/(ʤ
2
ĿʘʪʤĿʯʘʩ)): ʘʮʝʪʦʥ - 179, 

ʤʝʪʘʥʦʣ - 117, ʚʦʜʘ - 73, ʵʪʘʥʦʣ - 57, ʧʨʦʧʘʥʦʣ-1 - 27, ʥ-ʙʫʪʘʥʦʣ-1 - 20. 

1. ʀʩʭʦʜʷ ʠʟ ʵʪʠʭ ʜʘʥʥʳʭ, ʚʳʙʨʘʚ ʧʨʘʚʠʣʴʥʳʡ ʦʪʚʝʪ ʠʟ ʧʨʝʜʣʘʛʘʝʤʳʭ ʥʠʞʝ, ʫʢʘʞʠʪʝ, 

ʧʦ ʢʘʢʦʤʫ ʤʝʭʘʥʠʟʤʫ (ʤʦʜʝʣʠ) ʧʨʦʠʩʭʦʜʠʪ ʜʠʬʬʫʟʠʷ ʞʠʜʢʦʩʪʝʡ ʯʝʨʝʟ ʤʝʤʙʨʘʥʫ 

ʘʥʦʜʥʦʛʦ ʦʢʩʠʜʘ ʘʣʶʤʠʥʠʷ (ʥʝʜʦʩʪʘʶʱʠʝ ʜʘʥʥʳʝ ʥʘʡʜʠʪʝ ʩʘʤʠ). (2 ʙʘʣʣʘ)  

1) ʧʦ ʤʦʜʝʣʠ ʌʠʢʘ 

2) ʧʦ ʇʫʘʟʝʡʣʶ 

3) ʧʦ ʂʥʫʜʩʝʥʫ 

4) ʦʙʨʘʪʥʳʡ ʦʩʤʦʩ 
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5) ʧʦ ʤʦʜʝʣʠ ʂʠʤʫʨʳ ʠ ʉʫʨʠʨʘʷʥʘ 

6) ʧʦ ʟʘʢʦʥʫ ɼʘʨʝʥʘ 

7) ʧʦ ʫʨʘʚʥʝʥʠʶ ʂʦʟʝʥʠ ð ʂʘʨʤʘʥʘ 

8) ʧʦ ʟʘʢʦʥʫ ɹʝʨʥʫʣʣʠ 

2. ɺ ʬʘʡʣʝ ʦʪʚʝʪʦʚ ʦʙʦʩʥʫʡʪʝ ɺʘʰ ʚʳʙʦʨ. (2 ʙʘʣʣʘ) 

3. ɺ ʬʘʡʣʝ ʦʪʚʝʪʦʚ ʧʨʦʚʝʜʠʪʝ ʨʘʩʯʝʪ ʧʦʪʦʢʘ ʯʠʩʪʳʭ ʨʘʩʪʚʦʨʠʪʝʣʝʡ ʯʝʨʝʟ ʤʝʤʙʨʘʥʫ 

ʘʥʦʜʥʦʛʦ ʦʢʩʠʜʘ ʘʣʶʤʠʥʠʷ ʩʦ ʩʨʝʜʥʠʤ ʜʠʘʤʝʪʨʦʤ ʧʦʨ 180 ʥʤ, ʧʦʨʠʩʪʦʩʪʴʶ 25% ʠ 

ʪʦʣʱʠʥʦʡ 100 ʤʢʤ, ʜʘʚʣʝʥʠʝ ʜʦ ʤʝʤʙʨʘʥʳ 5 ʘʪʤ, ʜʘʚʣʝʥʠʝ ʧʦʩʣʝ ʤʝʤʙʨʘʥʳ 1 ʘʪʤ. 

(3 ʙʘʣʣʘ) 

4. ɺ ʧʨʦʮʝʩʩʝ ʪʫʧʠʢʦʚʦʡ ʬʠʣʴʪʨʘʮʠʠ (ʢʦʛʜʘ ʧʦʪʦʢ ʨʘʩʪʚʦʨʠʪʝʣʷ ʩ ʯʘʩʪʠʮʘʤʠ 

ʥʘʧʨʘʚʣʝʥ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦ ʧʦʚʝʨʭʥʦʩʪʠ ʤʝʤʙʨʘʥʳ) ʤʳ ʩʪʘʣʢʠʚʘʝʤʩʷ ʩ ʧʨʦʙʣʝʤʦʡ 

ʟʘʛʨʷʟʥʝʥʠʷ ʧʦʚʝʨʭʥʦʩʪʠ ʤʝʤʙʨʘʥʳ ʯʘʩʪʠʮʘʤʠ, ʩʦʜʝʨʞʘʱʠʤʠʩʷ ʚ ʨʘʩʪʚʦʨʝ. 

ɿʘʛʨʷʟʥʝʥʠʝ ʧʦʚʝʨʭʥʦʩʪʠ ʤʝʤʙʨʘʥʳ ʯʘʩʪʠʮʘʤʠ ʠʟ ʨʘʩʪʚʦʨʘ ʧʨʠʚʦʜʠʪ ʢ 

ʟʥʘʯʠʪʝʣʴʥʦʤʫ ʫʤʝʥʴʰʝʥʠʶ ʧʨʦʥʠʮʘʝʤʦʩʪʠ ʤʝʤʙʨʘʥʳ. ɺ ʬʘʡʣʝ ʦʪʚʝʪʦʚ 

ʧʨʝʜʣʦʞʠʪʝ ʤʝʪʦʜʳ ʜʣʷ ʫʜʘʣʝʥʠʷ ʟʘʛʨʷʟʥʝʥʠʡ ʩ ʧʦʚʝʨʭʥʦʩʪʠ ʤʝʤʙʨʘʥʳ, ʘ ʪʘʢʞʝ 

ʥʘʧʨʘʚʣʝʥʠʷ ʚʦʟʤʦʞʥʦʛʦ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʘʢʠʭ ʤʝʤʙʨʘʥ. (5 ʙʘʣʣʦʚ) 

VIII. ʄʝʜʣʝʥʥʦʝ ʛʦʨʝʥʠʝ 

 

ʃʠʪʠʡ ʩʢʦʨʦ ʤʦʞʝʪ ʩʪʘʪʴ (ʥʫ, ʧʦʢʘ ʥʝ ʙʫʢʚʘʣʴʥʦ) ʮʝʥʥʝʝ ʟʦʣʦʪʘ, ʥʘʩʪʦʣʴʢʦ ʦʥ ʧʦʣʝʟʝʥ ʠʟ-

ʟʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʭʠʤʠʯʝʩʢʠʭ ʠʩʪʦʯʥʠʢʘʭ ʪʦʢʘ. ʂʨʦʤʝ ʦʙʳʯʥʳʭ 

ʚʪʦʨʠʯʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʪʦʢʘ ʪʠʧʘ "ʢʨʝʩʣʘ-ʢʘʯʘʣʢʠ", ʚ ʢʦʪʦʨʳʭ ʣʠʪʠʡ ʧʝʨʝʭʦʜʠʪ ʠʟ ʦʜʥʦʛʦ 

ʵʣʝʢʪʨʦʜʘ ʚ ʜʨʫʛʦʡ ʚ ʮʠʢʣʘʭ ʨʘʟʨʷʜʢʠ - ʟʘʨʷʜʢʠ, ʝʛʦ ʤʦʞʥʦ ʪʘʢʞʝ ... ʤʝʜʣʝʥʥʦ ʩʞʝʯʴ, 
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ʧʨʠʯʝʤ ʦʙʨʘʪʠʤʦ, ʪʦ ʝʩʪʴ ʩʦʟʜʘʪʴ ʪʦʧʣʠʚʥʳʡ ʵʣʝʤʝʥʪ ʥʘ ʦʩʥʦʚʝ ʣʠʪʠʷ. ʇʨʠʥʮʠʧʠʘʣʴʥʘʷ 

ʩʭʝʤʘ ʪʘʢʦʛʦ ʵʣʝʤʝʥʪʘ ʧʦʢʘʟʘʥʘ ʚʳʰʝ. 

1. ʇʨʝʜʣʦʞʠʪʝ ʚ ʬʘʡʣʝ ʦʪʚʝʪʦʚ ʚʦʟʤʦʞʥʳʝ ʤʘʪʝʨʠʘʣʳ ʠ ʩʧʦʩʦʙʳ ʠʭ ʧʦʣʫʯʝʥʠʷ ʜʣʷ 

ʦʩʥʦʚʥʳʭ ʵʣʝʤʝʥʪʦʚ ʧʦʢʘʟʘʥʥʦʡ ʚʳʰʝ ʩʭʝʤʳ ʣʠʪʠʡ - ʚʦʟʜʫʰʥʦʛʦ ʵʣʝʤʝʥʪʘ 

ʧʠʪʘʥʠʷ, ʘ ʪʘʢʞʝ ʦʧʠʰʠʪʝ ʧʨʦʠʩʭʦʜʷʱʠʝ ʧʨʠ ʟʘʨʷʜʢʝ ʠ ʨʘʟʨʷʜʢʝ ʃɺʕʇ ʧʨʦʮʝʩʩʳ ʚ 

ʨʘʟʣʠʯʥʳʭ ʯʘʩʪʷʭ ʩʠʩʪʝʤʳ. (10 ʙʘʣʣʦʚ) 

2. ʂʘʢʦʡ ʠʟ ʥʠʞʝ ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʬʘʢʪʦʨʦʚ ʚ ʥʘʠʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʤʦʞʝʪ ʦʢʘʟʘʪʴʩʷ 

ʛʫʙʠʪʝʣʝʥ ʜʣʷ ʣʠʪʠʡ - ʚʦʟʜʫʰʥʦʛʦ ʵʣʝʤʝʥʪʘ ʩ ʥʝʟʘʱʠʱʝʥʥʳʤ ʘʥʦʜʦʤ? (3 ʙʘʣʣʘ)  

1) ʩʦʣʥʝʯʥʳʡ ʩʚʝʪ 

2) ʢʦʩʤʠʯʝʩʢʠʝ ʣʫʯʠ 

3) ʚʦʟʜʫʭ 

4) ʦʭʣʘʞʜʝʥʠʝ ʜʦ ʦʪʨʠʮʘʪʝʣʴʥʳʭ ʪʝʤʧʝʨʘʪʫʨ 

5) ʥʘʛʨʝʚ ʜʦ ʪʝʤʧʝʨʘʪʫʨ 30 - 40 ʛʨʘʜʫʩʦʚ ʎʝʣʴʩʠʷ 

6) ʩʘʤʦʜʠʩʧʝʨʛʠʨʦʚʘʥʠʝ ʣʠʪʠʷ 

7) ʙʦʣʴʰʦʡ ʩʘʤʦʨʘʟʨʷʜ 

3. ɺ ʬʘʡʣʝ ʦʪʚʝʪʦʚ ʫʢʘʞʠʪʝ ʚʦʟʤʦʞʥʳʝ ʩʧʦʩʦʙʳ ʨʝʰʝʥʠʷ ʵʪʦʡ ʧʨʦʙʣʝʤʳ. (2 ʙʘʣʣʘ)  

 

ʅʘ ʜʘʥʥʦʤ ʨʠʩʫʥʢʝ ʧʦʢʘʟʘʥʳ ʮʠʢʣʳ ʟʘʨʷʜʢʠ - ʨʘʟʨʷʜʢʠ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʨʘʟʣʠʯʥʳʭ 

ʚʝʱʝʩʪʚ ʚ ʩʦʩʪʘʚʝ ʧʦʨʠʩʪʦʛʦ ʢʘʪʦʜʘ, ʚʢʣʶʯʘʷ ʥʝʢʦʪʦʨʳʝ ʤʝʪʘʣʣʳ, ʦʢʩʠʜʳ ʤʘʨʛʘʥʮʘ ʠ 

ʚʘʥʘʜʠʷ. 
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4. ɺ ʬʘʡʣʝ ʦʪʚʝʪʦʚ ʫʢʘʞʠʪʝ, ʢʘʢʫʶ ʨʦʣʴ ʠʛʨʘʶʪ ʵʪʠ ʚʝʱʝʩʪʚʘ (2 ʙʘʣʣʘ) ʠ ʢʘʢʦʚʳ 

ʤʦʛʫʪ ʙʳʪʴ ʧʨʝʠʤʫʱʝʩʪʚʘ ʠ ʥʝʜʦʩʪʘʪʢʠ ʫ ʢʚʘʟʠʦʜʥʦʤʝʨʥʳʭ ʩʠʩʪʝʤ (ʥʘʥʦʣʝʥʪ, 

ʥʘʥʦʚʠʩʢʝʨʦʚ) ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʚ ʩʦʩʪʘʚʝ ʢʘʪʦʜʘ. (2 ʙʘʣʣʘ)  

5. ʂʘʢʠʝ ʝʱʝ ʢʦʤʧʦʥʝʥʪʳ ʜʦʣʞʝʥ ʩʦʜʝʨʞʘʪʴ ʢʘʪʦʜ, ʯʪʦʙʳ ʵʬʬʝʢʪʠʚʥʦ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʪʴ ʚ ʩʦʩʪʘʚʝ ʃɺʕʇ, (1 ʙʘʣʣ) ʦʧʠʰʠʪʝ ʚ ʬʘʡʣʝ ʦʪʚʝʪʦʚ, ʢʘʢ ʤʦʞʝʪ 

ʩʢʘʟʳʚʘʪʴʩʷ ʤʦʨʬʦʣʦʛʠʷ (ʜʠʟʘʡʥ) ʧʦʨʠʩʪʦʛʦ ʢʘʪʦʜʘ ʥʘ ʨʘʙʦʪʝ ʃɺʕʇ? (2 ʙʘʣʣʘ) 

6. ɿʘʯʝʤ ʢʘʪʦʜ ʜʝʣʘʶʪ ʧʦʨʠʩʪʳʤ? (2 ʙʘʣʣʘ) 

1) ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʪʝʧʣʦʦʪʚʦʜʘ 

2) ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʜʦʩʪʫʧʘ ʢʠʩʣʦʨʦʜʘ 

3) ʜʣʷ ʩʪʨʘʚʣʠʚʘʥʠʷ ʠʟʙʳʪʦʯʥʦʛʦ ʜʘʚʣʝʥʠʷ ʵʣʝʢʪʨʦʣʠʪʘ 

4) ʜʣʷ ʥʘʢʦʧʣʝʥʠʷ ʵʣʝʢʪʨʦʩʪʘʪʠʯʝʩʢʦʛʦ ʟʘʨʷʜʘ 

5) ʜʣʷ ʜʝʤʧʬʠʨʦʚʘʥʠʷ ʤʠʢʨʦʥʘʧʨʷʞʝʥʠʡ ʧʨʠ ʨʘʙʦʪʝ ʃɺʕʇ 

6) ʜʣʷ ʢʘʧʠʣʣʷʨʥʦʡ ʢʦʥʜʝʥʩʘʮʠʠ ʚʝʨʭʥʝʛʦ ʩʣʦʷ ʵʣʝʢʪʨʦʣʠʪʘ 

 

ʆʜʥʘ ʠʟ ʧʨʦʙʣʝʤ ï ʫʪʠʣʠʟʘʮʠʷ ʦʪʨʘʙʦʪʘʚʰʠʭ ʩʚʦʝ ʃɺʕʇ, ʩʦʜʝʨʞʘʱʠʭ, ʧʦʤʠʤʦ ʣʠʪʠʷ, 

ʝʱʝ ʠ ʜʨʫʛʠʝ ʢʦʤʧʦʥʝʥʪʳ, ʢʦʪʦʨʳʝ ʦʙʩʫʞʜʘʣʠʩʴ ʚʳʰʝ. ʅʘʧʨʠʤʝʨ, ʚʘʥʘʜʠʡ ʜʦʩʪʘʪʦʯʥʦ 

ʪʦʢʩʠʯʝʥ ʜʣʷ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʦʨʛʘʥʠʟʤʘ, ʦʜʥʘʢʦ ʝʩʪʴ ʩʦʟʜʘʥʠʷ ʧʨʠʨʦʜʳ, ʢʦʪʦʨʳʝ ʝʛʦ 

ʙʝʟʙʦʣʝʟʥʝʥʥʦ ʥʘʢʘʧʣʠʚʘʶʪ. 

7. ʏʪʦ ʣʫʯʰʝ ʧʦʩʘʜʠʪʴ ʥʘ ʤʝʩʪʝ ʟʘʭʦʨʦʥʝʥʠʷ ʪʦʢʩʠʯʥʳʭ ʦʪʭʦʜʦʚ ʚʘʥʘʜʠʷ, ʦʩʪʘʚʰʠʭʩʷ 

ʧʦʩʣʝ ʃɺʕʇ? (3 ʙʘʣʣʘ)  

1) ʩʝʚʝʨʥʳʡ ʤʦʭ 

2) ʣʦʪʦʩ 

3) ʤʫʭʦʤʦʨʳ ʠ ʙʣʝʜʥʳʝ ʧʦʛʘʥʢʠ 

4) ʘʥʶʪʠʥʳ ʛʣʘʟʢʠ 

5) ʥʝʟʘʙʫʜʢʠ 
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6) ʨʦʞʴ 

7) ʧʰʝʥʠʮʘ 

8) ʢʨʘʩʥʳʝ ʛʚʦʟʜʠʢʠ 

8. ɺ ʬʘʡʣʝ ʦʪʚʝʪʦʚ ʫʢʘʞʠʪʝ, ʚ ʢʘʢʦʡ ʬʦʨʤʝ ʩʫʱʝʩʪʚʫʝʪ ʚʘʥʘʜʠʡ ʚ ʪʦʤ, ʯʪʦ ɺʳ 

ʧʦʩʘʜʠʣʠ. (2 ʙʘʣʣʘ) 

IX. ʂʨʘʭʤʘʣ 

 

ʆʜʥʠʤ ʠʟ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʤʝʪʦʜʦʚ ʧʦʣʫʯʝʥʠʷ ʥʘʥʦʯʘʩʪʠʮ ʷʚʣʷʝʪʩʷ ʜʠʩʧʝʨʛʠʨʦʚʘʥʠʝ 

ʤʘʢʨʦʩʢʦʧʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ ʠʣʠ ʩʠʥʪʝʟ ʚ ʫʩʣʦʚʠʷʭ ʢʦʥʪʨʦʣʷ ʨʘʟʤʝʨʘ ʯʘʩʪʠʮ. ɺ 

ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ ʤʦʞʝʪ ʧʨʠʤʝʥʷʪʴʩʷ ʩʧʝʮʠʬʠʯʝʩʢʠʡ ʧʦʜʭʦʜ, ʦʩʥʦʚʘʥʥʳʡ ʥʘ 

ʩʝʣʝʢʪʠʚʥʦʤ ʨʘʟʨʫʰʝʥʠʠ ʤʘʪʝʨʠʘʣʘ, ʩʦʩʪʦʷʱʝʛʦ ʠʟ ʤʠʢʨʦʬʘʟ ʨʘʟʣʠʯʥʦʡ ʧʨʠʨʦʜʳ. 

ʀʥʪʝʨʝʩʥʳʤ ʧʨʠʤʝʨʦʤ ʩʣʫʞʠʪ ʥʘʥʦʢʨʠʩʪʘʣʣʠʯʝʩʢʠʡ ʢʨʘʭʤʘʣ, ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʧʨʦʯʥʳʝ, 

ʞʝʩʪʢʠʝ ʯʘʩʪʠʮʳ ʢʦʪʦʨʦʛʦ ʤʦʛʫʪ ʙʳʪʴ ʧʦʣʫʯʝʥʳ ʠʟ ʜʝʰʝʚʦʛʦ ʧʨʠʨʦʜʥʦʛʦ ʩʳʨʴʷ. 

1. ʂʨʘʭʤʘʣ ʩʦʩʪʦʠʪ ʠʟ ʜʚʫʭ ʦʩʥʦʚʥʳʭ ʧʦʣʠʤʝʨʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ. ʇʨʠʚʝʜʠʪʝ ʚ ʬʘʡʣʝ 

ʦʪʚʝʪʦʚ ʠʭ ʭʠʤʠʯʝʩʢʠʝ ʩʪʨʫʢʪʫʨʳ ʠ ʥʘʟʚʘʥʠʷ. (3 ʙʘʣʣʘ) 

ɿʝʨʥʘ ʢʨʘʭʤʘʣʘ ï ʯʘʩʪʠʯʥʦ ʢʨʠʩʪʘʣʣʠʯʝʩʢʠʡ ʤʘʪʝʨʠʘʣ, ʦʙʨʘʙʦʪʢʘ ʢʦʪʦʨʦʛʦ ʨʘʩʪʚʦʨʘʤʠ 

ʩʠʣʴʥʳʭ ʢʠʩʣʦʪ ʧʨʠʚʦʜʠʪ ʢ ʧʦʩʪʝʧʝʥʥʦʤʫ ʨʘʟʨʫʰʝʥʠʶ ʘʤʦʨʬʥʦʡ ʬʘʟʳ ʠ ʦʙʨʘʟʦʚʘʥʠʶ 

ʥʘʥʦʢʨʠʩʪʘʣʣʦʚ ʩʦʩʪʘʚʣʷʶʱʠʭ ʢʨʘʭʤʘʣ ʧʦʣʠʤʝʨʦʚ. 

2. ʂʨʘʪʢʦ ʦʙʲʷʩʥʠʪʝ ʚ ʬʘʡʣʝ ʦʪʚʝʪʦʚ, ʧʦʯʝʤʫ ʘʤʦʨʬʥʳʝ ʦʙʣʘʩʪʠ ʢʨʘʭʤʘʣʘ 

ʨʘʟʨʫʰʘʶʪʩʷ ʙʳʩʪʨʝʝ, ʯʝʤ ʢʨʠʩʪʘʣʣʠʯʝʩʢʠʝ. ʇʨʠʚʝʜʠʪʝ ʩʭʝʤʫ ʧʨʦʪʝʢʘʶʱʝʛʦ ʧʨʠ 

ʢʠʩʣʦʪʥʦʡ ʦʙʨʘʙʦʪʢʝ ʧʨʦʮʝʩʩʘ. (2 ʙʘʣʣʘ) 

ʉʦʩʪʘʚʣʷʶʱʠʝ ʢʨʘʭʤʘʣ ʧʦʣʠʤʝʨʳ ʩʦʜʝʨʞʘʪ ʛʠʜʨʦʢʩʠʣʴʥʳʝ ʛʨʫʧʧʳ, ʩʧʦʩʦʙʥʳʝ ʢ 

ʜʘʣʴʥʝʡʰʝʡ ʭʠʤʠʯʝʩʢʦʡ ʤʦʜʠʬʠʢʘʮʠʠ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʧʨʠʜʘʪʴ ʤʘʪʝʨʠʘʣʫ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ 

ʧʦʣʝʟʥʳʝ ʩʚʦʡʩʪʚʘ. 








































































































































































































































































































































































































































































