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ɺʉʊʋʇ 

 

ʆʩʥʦʚʥʦʶ ʤʝʪʦʶ ʚʠʚʯʝʥʥʷ ʜʠʩʮʠʧʣʽʥʠ  ̒ʥʘʙʫʪʪʷ ʟʜʦʙʫʚʘʯʝʤ ʚʠʱʦʾ 

ʦʩʚʽʪʠ ʢʦʤʧʝʪʝʥʮʽʾ ʪʘ ʥʘʚʠʯʦʢ ʜʣʷ ʟʜʽʡʩʥʝʥʥʷ ʧʨʦʬʝʩʽʡʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʟʘ 

ʩʧʝʮʽʘʣʴʥʽʩʪʶ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʨʦʙʦʪʠ ʝʣʝʤʝʥʪʽʚ ʢʦʥʩʪʨʫʢʮʽʡ ʧʽʜ ʩʠʣʦʚʠʤ 

ʚʧʣʠʚʦʤ, ʨʘʮʽʦʥʘʣʴʥʠʡ ʚʠʙʽʨ ʤʘʪʝʨʽʘʣʽʚ ʜʣʷ ʢʦʥʩʪʨʫʢʮʽʡ ʪʘ ʟʘʩʦʙʠ 

ʧʽʜʚʠʱʝʥʥʷ ʾʭ ʥʘʜʽʡʥʦʩʪʽ, ʜʦʚʛʦʪʨʠʚʘʣʦʩʪʽ ʪʘ ʝʢʦʥʦʤʽʯʥʦʩʪʽ.  

ɻʦʣʦʚʥʝ ʟʘʚʜʘʥʥʷ ʥʘʚʯʘʣʴʥʦʾ ʜʠʩʮʠʧʣʽʥʠ ʧʦʣʷʛʘʻ ʚ ʬʦʨʤʫʚʘʥʥʽ ʫ 

ʤʘʡʙʫʪʥʽʭ ʬʘʭʽʚʮʽʚ ʨʦʟʫʤʽʥʥʷ ʧʨʠʨʦʜʠ ʽ ʩʫʪʥʦʩʪʽ ʧʨʦʮʝʩʽʚ, ʱʦ ʚʠʥʠʢʘʶʪʴ ʚ 

ʪʽʣʘʭ ʧʨʠ ʥʘʚʘʥʪʘʞʝʥʥʽ ʪʘ ʚʠʟʥʘʯʝʥʥʷ ʦʩʥʦʚʥʠʭ ʚʠʜʽʚ ʜʝʬʦʨʤʘʮʽʡ, ʘ ʪʘʢʦʞ 

ʟʘʢʨʽʧʣʝʥʥʷ ʥʘʚʠʯʦʢ ʦʩʥʦʚ ʨʦʟʨʘʭʫʥʢʫ ʝʣʝʤʝʥʪʽʚ ʢʦʥʩʪʨʫʢʮʽʡ ʥʘ ʤʽʮʥʽʩʪʴ, 

ʞʦʨʩʪʢʽʩʪʴ, ʩʪʽʡʢʽʩʪʴ. 

ʇʨʝʜʤʝʪ: ʟʘʛʘʣʴʥʽ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʨʦʟʨʘʭʫʥʢʽʚ ʥʘ ʤʽʮʥʽʩʪʴ, ʞʦʨʩʪʢʽʩʪʴ 

ʪʘ ʩʪʽʡʢʽʩʪʴ ʦʢʨʝʤʠʭ ʝʣʝʤʝʥʪʽʚ ʩʧʦʨʫʜ ʪʘ ʢʦʥʩʪʨʫʢʮʽʡ  ʤʘʰʠʥʦʙʫʜʫʚʘʥʥʷ. 



 

 

 

 

 

 

 

 

 

 

 

 

ʏɸʉʊʀʅɸ 1. 

ʄɽʊʆɼʀʏʅɯ ʈɽʂʆʄɽʅɼɸʎɯɰ ɿ ɺʀɺʏɽʅʅʗ 

ɼʀʉʎʀʇʃɯʅʀ 

 



1. ʆʧʠʩ ʜʠʩʮʠʧʣʽʥʠ 

ʅʘʡʤʝʥʫʚʘʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʜʠʩʮʠʧʣʽʥʠ 

ʆʙʦʚ'ʷʟʢʦʚʘ (ʜʣʷ ʩʪʫʜʝʥʪʽʚ ʩʧʝʮʽʘʣʴʥʦʩʪʽ "ʥʘʟʚʘ 

ʩʧʝʮʽʘʣʴʥʦʩʪʽ")  / ʚʠʙʽʨʢʦʚʘ ʜʠʩʮʠʧʣʽʥʘ 

ʆʙʦʚôʷʟʢʦʚʘ ʜʣʷ ʩʪʫʜʝʥʪʽʚ 

ʩʧʝʮʽʘʣʴʥʦʩʪʝʡ: 

 142 çɽʥʝʨʛʝʪʠʯʥʝ 

ʤʘʰʠʥʦʙʫʜʫʚʘʥʥʷè, 

133 çɻʘʣʫʟʝʚʝ 

ʤʘʰʠʥʦʙʫʜʫʚʘʥʥʷè 

ʉʝʤʝʩʪʨ (ʦʩʽʥʥʽʡ / ʚʝʩʥʷʥʠʡ) ʚʝʩʥʷʥʠʡ 

ʂʽʣʴʢʽʩʪʴ ʢʨʝʜʠʪʽʚ 4 

ɿʘʛʘʣʴʥʘ ʢʽʣʴʢʽʩʪʴ ʛʦʜʠʥ 120 

ʂʽʣʴʢʽʩʪʴ ʤʦʜʫʣʽʚ 1 

ʃʝʢʮʽʾ, ʛʦʜʠʥ 30 

ʇʨʘʢʪʠʯʥʽ / ʩʝʤʽʥʘʨʩʴʢʽ, ʛʦʜʠʥ 30 

ʃʘʙʦʨʘʪʦʨʥʽ, ʛʦʜʠʥ - 

ʉʘʤʦʩʪʽʡʥʘ ʨʦʙʦʪʘ, ʛʦʜʠʥ 60 

ʊʠʞʥʝʚʠʭ ʛʦʜʠʥ ʜʣʷ ʜʝʥʥʦʾ ʬʦʨʤʠ ʥʘʚʯʘʥʥʷ:  

ʘʫʜʠʪʦʨʥʠʭ 4 

ʩʘʤʦʩʪʽʡʥʦʾ ʨʦʙʦʪʠ ʩʪʫʜʝʥʪʘ 4 

ɺʠʜ ʢʦʥʪʨʦʣʶ ʝʢʟʘʤʝʥ 

 

2. ʇʨʦʛʨʘʤʘ ʜʠʩʮʠʧʣʽʥʠ 

ʎʽʣʴ ï ʧʦʣʷʛʘʻ ʫ ʥʘʙʫʪʪʽ ʩʪʫʜʝʥʪʦʤ ʢʦʤʧʝʪʝʥʮʽʾ ʪʘ ʥʘʚʠʯʦʢ ʜʣʷ 

ʟʜʽʡʩʥʝʥʥʷ ʧʨʦʬʝʩʽʡʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʟʘ ʩʧʝʮʽʘʣʴʥʽʩʪʶ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʨʦʙʦʪʠ 

ʝʣʝʤʝʥʪʽʚ ʢʦʥʩʪʨʫʢʮʽʡ ʧʽʜ ʩʠʣʦʚʠʤ ʚʧʣʠʚʦʤ, ʨʘʮʽʦʥʘʣʴʥʠʡ ʚʠʙʽʨ ʤʘʪʝʨʽʘʣʽʚ 

ʜʣʷ ʢʦʥʩʪʨʫʢʮʽʡ ʪʘ ʟʘʩʦʙʠ ʧʽʜʚʠʱʝʥʥʷ ʾʭ ʥʘʜʽʡʥʦʩʪʽ, ʜʦʚʛʦʪʨʠʚʘʣʦʩʪʽ ʪʘ 

ʝʢʦʥʦʤʽʯʥʦʩʪʽ.  

ɿʘʚʜʘʥʥʷ: ʥʘʚʯʘʣʴʥʦʾ ʜʠʩʮʠʧʣʽʥʠ ʧʦʣʷʛʘʻ ʚ ʬʦʨʤʫʚʘʥʥʽ ʫ ʤʘʡʙʫʪʥʽʭ 

ʬʘʭʽʚʮʽʚ ʨʦʟʫʤʽʥʥʷ ʧʨʠʨʦʜʠ ʽ ʩʫʪʥʦʩʪʽ ʧʨʦʮʝʩʽʚ, ʱʦ ʚʠʥʠʢʘʶʪʴ ʚ ʪʽʣʘʭ ʧʨʠ 

ʥʘʚʘʥʪʘʞʝʥʥʽ ʪʘ ʚʠʟʥʘʯʝʥʥʷ ʦʩʥʦʚʥʠʭ ʚʠʜʽʚ ʜʝʬʦʨʤʘʮʽʡ, ʘ ʪʘʢʦʞ ʟʘʢʨʽʧʣʝʥʥʷ 

ʥʘʚʠʯʦʢ ʦʩʥʦʚ ʨʦʟʨʘʭʫʥʢʫ ʝʣʝʤʝʥʪʽʚ ʢʦʥʩʪʨʫʢʮʽʡ ʥʘ ʤʽʮʥʽʩʪʴ, ʞʦʨʩʪʢʽʩʪʴ, 

ʩʪʽʡʢʽʩʪʴ. 

ʇʨʝʜʤʝʪ: ʟʘʛʘʣʴʥʽ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʨʦʟʨʘʭʫʥʢʽʚ ʥʘ ʤʽʮʥʽʩʪʴ, ʞʦʨʩʪʢʽʩʪʴ 

ʪʘ ʩʪʽʡʢʽʩʪʴ ʦʢʨʝʤʠʭ ʝʣʝʤʝʥʪʽʚ ʩʧʦʨʫʜ ʪʘ ʢʦʥʩʪʨʫʢʮʽʡ  ʤʘʰʠʥʦʙʫʜʫʚʘʥʥʷ. 

 

ɿʤʽʩʪ ʜʠʩʮʠʧʣʽʥʠ ʨʦʟʢʨʠʚʘʻʪʴʩʷ ʚ ʪʝʤʘʭ: 

1. ɺʩʪʫʧ. ʄʝʪʦʜ ʧʝʨʝʨʽʟʫ. ɺʠʜʠ ʜʝʬʦʨʤʘʮʽʾ. 

2. ʈʦʟʪʷʛ ʪʘ ʩʪʠʩʢ. 

3. ʌʽʟʠʢʦ-ʤʝʭʘʥʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʤʘʪʝʨʽʘʣʽʚ. 

4. ʊʝʦʨʽʾ (ʛʽʧʦʪʝʟʠ) ʤʽʮʥʦʩʪʽ.  ɿʨʽʟ ʽ ʟʤʠʥʘʥʥʷ. 

5. ɻʝʦʤʝʪʨʠʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʣʦʩʢʠʭ ʧʝʨʝʨʽʟʽʚ. 

6. ʅʘʧʨʫʞʝʥʦ-ʜʝʬʦʨʤʦʚʘʥʠʡ ʩʪʘʥ ʩʪʝʨʞʥʽʚ. 

7. ʂʨʫʯʝʥʥʷ. 

8. ɿʛʠʥ ʧʨʷʤʠʭ ʩʪʝʨʞʥʽʚ. 

9. ʉʢʣʘʜʥʠʡ ʦʧʽʨ. 



10. ɼʠʥʘʤʽʯʥʽ ʥʘʚʘʥʪʘʞʝʥʥʷ. 

11. ʉʪʽʡʢʽʩʪʴ ʩʪʠʩʥʫʪʠʭ ʩʪʝʨʞʥʽʚ. 

12. ʈʦʟʨʘʭʫʥʦʢ ʮʠʣʽʥʜʨʠʯʥʠʭ ʩʫʜʠʥ. 

3. ʉʪʨʫʢʪʫʨʘ ʜʠʩʮʠʧʣʽʥʠ 

ʅʘʟʚʠ ʟʤʽʩʪʦʚʠʭ ʤʦʜʫʣʽʚ ʽ ʪʝʤ 

ʂʽʣʴʢʽʩʪʴ ʛʦʜʠʥ (ʜʝʥʥʘ ʬʦʨʤʘ ʥʘʚʯʘʥʥʷ) 

ʫʩʴʦʛʦ 
ʫ ʪʦʤʫ ʯʠʩʣʽ 

ʣʝʢʮ. ʧʨ./ʩʝʤ. ʣʘʙ. ʉʈʉ 

1 2 3 4 5 6 

ɿʤʽʩʪʦʚʠʡ ʤʦʜʫʣʴ 1. ʅʘʧʨʫʞʝʥʦ-ʜʝʬʦʨʤʦʚʘʥʠʡ ʩʪʘʥ  

ʊʝʤʘ 1. ɺʩʪʫʧ. ʄʝʪʦʜ ʧʝʨʝʨʽʟʫ. ɺʠʜʠ 
ʜʝʬʦʨʤʘʮʽʾ. 

6 2 - - 4 

ʊʝʤʘ 2. ʈʦʟʪʷʛ ʪʘ ʩʪʠʩʢ.  8 2 2 - 4 

ʊʝʤʘ 3. ʌʽʟʠʢʦ-ʤʝʭʘʥʽʯʥʽ 

ʚʣʘʩʪʠʚʦʩʪʽ ʤʘʪʝʨʽʘʣʽʚ. 
6 2 - - 4 

ʊʝʤʘ 4. ʊʝʦʨʽʾ (ʛʽʧʦʪʝʟʠ) ʤʽʮʥʦʩʪʽ. 

 ɿʨʽʟ ʽ ʟʤʠʥʘʥʥʷ. 
10 2 4 - 4 

ʊʝʤʘ 5. ɻʝʦʤʝʪʨʠʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʧʣʦʩʢʠʭ ʧʝʨʝʨʽʟʽʚ. 
8 2 2 - 4 

ʊʝʤʘ 6. ʅʘʧʨʫʞʝʥʦ-ʜʝʬʦʨʤʦʚʘʥʠʡ ʩʪʘʥ 

ʩʪʝʨʞʥʽʚ. 
10 2 4 - 4 

ʊʝʤʘ 7. ʂʨʫʯʝʥʥʷ. 8 2 2 - 4 
ʊʝʤʘ 8. ɿʛʠʥ ʧʨʷʤʠʭ ʩʪʝʨʞʥʽʚ. 8 2 2  4 

ʈʘʟʦʤ ʟʘ ʟʤʽʩʪʦʚʠʤ ʤʦʜʫʣʝʤ 1 64 16 16 - 32 

ɿʤʽʩʪʦʚʠʡ ʤʦʜʫʣʴ 2. ɼʠʥʘʤʽʯʥʽ ʥʘʚʘʥʪʘʞʝʥʥ ̫

ʊʝʤʘ 9. ʉʢʣʘʜʥʠʡ ʦʧʽʨ. 15 4 4 - 7 

ʊʝʤʘ 10. ɼʠʥʘʤʽʯʥʽ ʥʘʚʘʥʪʘʞʝʥʥʷ. 13 2 4 - 7 

ʊʝʤʘ 11. ʉʪʽʡʢʽʩʪʴ ʩʪʠʩʥʫʪʠʭ ʩʪʝʨʞʥʽʚ. 13 4 2 - 7 

ʊʝʤʘ 12. ʈʦʟʨʘʭʫʥʦʢ ʮʠʣʽʥʜʨʠʯʥʠʭ 

ʩʫʜʠʥ. 
15 4 4 - 7 

ʈʘʟʦʤ ʟʘ ʟʤʽʩʪʦʚʠʤ  

ʤʦʜʫʣʝʤ 2 
56 14 14 - 28 

ʋʩʴʦʛʦ ʛʦʜʠʥ  120 30 30 - 60 

 

 

 

 

 

 

 

 



4. ʊʝʤʠ ʩʝʤʽʥʘʨʩʴʢʠʭ/ʧʨʘʢʪʠʯʥʠʭ/ʣʘʙʦʨʘʪʦʨʥʠʭ ʟʘʥʷʪʴ 

 ̄

ʟ/ʧ 
ʊʝʤʘ ʧʨʘʢʪʠʯʥʦʛʦ ʟʘʥʷʪʪʷ 

ʂʽʣʴʢʽʩʪʴ 

ʛʦʜʠʥ 

1 ʇʨʘʢʪʠʯʥʝ ʟʘʥʷʪʪʷ 1. çʈʦʟʪʷʛ (ʩʪʠʩʢ)è. 2 

2 ʇʨʘʢʪʠʯʥʝ ʟʘʥʷʪʪʷ 2. çʅʘʧʨʫʞʝʥʦ-ʜʝʬʦʨʤʦʚʘʥʠʡ ʩʪʘʥè. 4 

3 ʇʨʘʢʪʠʯʥʝ ʟʘʥʷʪʪʷ 3. çɿʨʽʟ ʽ ʟʤʠʥʘʥʥʷè.  4 

4 
ʇʨʘʢʪʠʯʥʝ ʟʘʥʷʪʪʷ 4. çɻʝʦʤʝʪʨʠʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʣʦʩʢʠʭ 

ʧʝʨʝʨʽʟʽʚè. 
2 

5 ʇʨʘʢʪʠʯʥʝ ʟʘʥʷʪʪʷ 5. çʂʨʫʯʝʥʥʷè. 2 

6 ʇʨʘʢʪʠʯʥʝ ʟʘʥʷʪʪʷ 6. çɿʛʠʥè. 2 

7 ʇʨʘʢʪʠʯʥʝ ʟʘʥʷʪʪʷ 7. çʉʢʣʘʜʥʠʡ ʦʧʽʨè. 4 

8 ʇʨʘʢʪʠʯʥʝ ʟʘʥʷʪʪʷ 8. çʉʪʽʡʢʽʩʪʴ ʩʪʠʩʥʫʪʠʭ ʩʪʝʨʞʥʽʚè. 2 

9 ʇʨʘʢʪʠʯʥʝ ʟʘʥʷʪʪʷ 9. çɼʠʥʘʤʽʯʥʽ ʥʘʚʘʥʪʘʞʝʥʥʷè. 4 

10 
ʇʨʘʢʪʠʯʥʝ ʟʘʥʷʪʪʷ 10. çʈʦʟʨʘʭʫʥʦʢ ʪʦʚʩʪʦʩʪʽʥʥʠʭ ʮʠʣʽʥʜʨʠʯʥʠʭ 

ʩʦʩʫʜʽʚè. 
4 

ɺʩʴʦʛʦ 30 

5. ʈʦʟʧʦʜʽʣ ʙʘʣʽʚ, ʷʢʽ ʦʪʨʠʤʫʶʪʴ ʩʪʫʜʝʥʪʠ 

ɺʠʜ ʢʦʥʪʨʦʣʶ: ʝʢʟʘʤʝʥ 

ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʩʠʩʪʝʤʠ ʦʮʽʥʶʚʘʥʥʷ ʟʥʘʥʴ ʩʪʫʜʝʥʪʽʚ ɼʦʥʅʋɽʊ, ʨʽʚʝʥʴ 

ʩʬʦʨʤʦʚʘʥʦʩʪʽ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ ʩʪʫʜʝʥʪʘ ʦʮʽʥʶʶʪʴʩʷ ʫ ʚʠʧʘʜʢʫ ʧʨʦʚʝʜʝʥʥʷ 

ʝʢʟʘʤʝʥʫ: ʚʧʨʦʜʦʚʞ ʩʝʤʝʩʪʨʫ (50 ʙʘʣʽʚ) ʪʘ ʧʨʠ ʧʨʦʚʝʜʝʥʽ ʧʽʜʩʫʤʢʦʚʦʛʦ 

ʢʦʥʪʨʦʣʶ - ʝʢʟʘʤʝʥʫ (50 ʙʘʣʽʚ). 

ʆʮʽʥʶʚʘʥʥʷ ʩʪʫʜʝʥʪʽʚ ʧʨʦʪʷʛʦʤ ʩʝʤʝʩʪʨʫ 

(ʦʯʥʘ ʬʦʨʤʘ ʥʘʚʯʘʥʥʷ) 

ˉ ʪʝʤʠ 

ʩʝʤʽʥʘʨʩʴʢʦʛʦ/

ʧʨʘʢʪʠʯʥʦʛʦ 

ʟʘʥʷʪʪʷ 

ɸʫʜʠʪʦʨʥʘ ʨʦʙʦʪ 
ʇʦʟʘʘʫʜʠʪʦʨʥʘ 

ʨʦʙʦʪʘ 

ʉ
ʫ
ʤ
ʘ
 
ʙ
ʘ
ʣ
ʽ
ʚ

 

ʊʝʩʪʦʚʽ 

ʟʘʚʜʘʥʥʷ 

ʉʠʪʫʘʮʽʡʥʽ 

ʟʘʚʜʘʥʥʷ, 

ʟʘʜʘʯʽ 

ʆʙʛʦʚʦʨʝʥʥʷ 

ʪʝʦʨʝʪʠʯʥʠʭ 

ʧʠʪʘʥʴ ʪʝʤʠ 

ʇʄʂ 

ɿʘʚʜʘʥʥʷ ʜʣʷ 

ʩʘʤʦʩʪʽʡʥʦʛʦ 

ʚʠʢʦʥʘʥʥʷ 

ɿʤʽʩʪʦʚʠʡ ʤʦʜʫʣʴ 1 

ʊʝʤʘ 1 1 1 1  1 4 

ʊʝʤʘ 2 1 1 1  1 4 

ʊʝʤʘ 3 1 1 1  1 4 

ʊʝʤʘ 4 1 1 1  1 4 

ʊʝʤʘ 5 1 1 1  1 4 

ʊʝʤʘ 6 1 1 1  1 4 

ʈʘʟʦʤ ʟʘ 

ʟʤʽʩʪʦʚʠʤ 

ʤʦʜʫʣʝʤ 1 

6 6 6 5 6 29 

ɿʤʽʩʪʦʚʠʡ ʤʦʜʫʣʴ 2 

ʊʝʤʘ 7 1 1 1  1 4 

ʊʝʤʘ 8 1 1 1  1 4 

ʊʝʤʘ 9 1 1 1  1 4 

ʊʝʤʘ 10 1 1 1  1 4 



ʈʘʟʦʤ ʟʘ 

ʟʤʽʩʪʦʚʠʤ 

ʤʦʜʫʣʝʤ 2 

4 4 4 5 4 21 

ʋʩʴʦʛʦ  10 10 10 10 10 50 

 

ʆʮʽʥʶʚʘʥʥʷ ʩʪʫʜʝʥʪʽʚ ʧʨʦʪʷʛʦʤ ʩʝʤʝʩʪʨʫ 

(ʟʘʦʯʥʘ ʬʦʨʤʘ ʥʘʚʯʘʥʥʷ) 

 

ʇʦʪʦʯʥʝ ʪʝʩʪʫʚʘʥʥʷ ʪʘ ʩʘʤʦʩʪʽʡʥʘ ʨʦʙʦʪʘ 

ʇʽʜʩʫʤʢʦʚʠʡ 

ʪʝʩʪ 

(ʝʢʟʘʤʝʥ) 

ʉʫʤʘ ʚ 

ʙʘʣʘʭ 

ɿʤʽʩʪʦʚʠʡ ʤʦʜʫʣʴ 1 ɿʤʽʩʪʦʚʠʡ ʤʦʜʫʣʴ 2 
ɯʥʜʠʚʽʜʫʘʣʴʥʝ 

ʟʘʚʜʘʥʥʷ 50 100 

20 15 15 

 

 

ɿʘʛʘʣʴʥʝ ʦʮʽʥʶʚʘʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʚʠʚʯʝʥʥʷ ʥʘʚʯʘʣʴʥʦʾ ʜʠʩʮʠʧʣʽʥʠ 

 

ʆʮʽʥʢʘ 

100-ʙʘʣʴʥʘ ʰʢʘʣʘ ʐʢʘʣʘ ECTS ʅʘʮʽʦʥʘʣʴʥʘ ʰʢʘʣʘ 

90-100 A 5, çʚʽʜʤʽʥʥʦè 

80-89 B 
4, çʜʦʙʨʝè 

75-79 C 

70-74 D 
3, çʟʘʜʦʚʽʣʴʥʦè 

60-69 E 

35-59 FX 
2, çʥʝʟʘʜʦʚʽʣʴʥʦè 

0-34 F 

 

 

 

 

 
 



 

 

 

 

 

 

 

 
 

ʏɸʉʊʀʅɸ 2. 

ʄɽʊʆɼʀʏʅɯ ʈɽʂʆʄɽʅɼɸʎɯɰ ɿ ʇɯɼɻʆʊʆɺʂʀ 

ɼʆ ʇʈɸʂʊʀʏʅʀʍ ɿɸʅʗʊʔ 



ɿʄɯʉʊʆɺʀʁ ʄʆɼʋʃʔ 1. ʅʘʧʨʫʞʝʥʦ-ʜʝʬʦʨʤʦʚʘʥʠʡ ʩʪʘʥ 

 
ʊʝʤʘ 1. ʈʦʟʪʷʛ (ʩʪʠʩʢ). 

 

1. ʆʙʛʦʚʦʨʝʥʥʷ ʦʩʥʦʚʥʠʭ ʧʦʣʦʞʝʥʴ ʪʝʤʠ ʪʘ ʧʠʪʘʥʴ ʩʘʤʦʩʪʽʡʥʦʛʦ 

ʚʠʚʯʝʥʥʷ: 

1. ʗʢʽ ʟʫʩʠʣʣʷ ʚʠʥʠʢʘʶʪʴ ʚ ʧʝʨʝʨʽʟʘʭ ʩʪʝʨʞʥʷ ʚ ʫʤʦʚʘʭ ʯʠʩʪʦʛʦ 

ʨʦʟʪʷʛʘʥʥʷ ʽ ʩʪʠʩʢʘʥʥʷ? 

2. ʗʢʦʶ ʛʽʧʦʪʝʟʦʶ ʢʦʨʠʩʪʫʶʪʴʩʷ ʧʨʠ ʩʢʣʘʜʘʥʥʽ ʛʝʦʤʝʪʨʠʯʥʠʭ ʨʽʚʥʷʥʴ 

ʜʣʷ ʩʪʝʨʞʥʷ ʚ ʫʤʦʚʘʭ ʯʠʩʪʦʛʦ ʨʦʟʪʷʛʘʥʥʷ ʽ ʩʪʠʩʢʘʥʥʷ? ʉʬʦʨʤʫʣʶʡʪʝ ʮʶ 

ʛʽʧʦʪʝʟʫ.  

3. ʗʢʠʡ ʝʣʝʤʝʥʪ ʩʪʝʨʞʥʷ ʥʘʟʠʚʘʶʪʴ ʚʦʣʦʢʥʦʤ?  

4. ʗʢʠʡ ʚʠʜ ʥʘʧʨʫʞʝʥʦʛʦ ʩʪʘʥʫ ʨʝʘʣʽʟʫʻʪʴʩʷ ʚ ʩʪʝʨʞʥʷʭ ʟʘ ʯʠʩʪʦʛʦ 

ʨʦʟʪʷʛʘʥʥʷ ʽ ʩʪʠʩʢʘʥʥʷ? 5. ʏʠ ʚʠʥʠʢʘʶʪʴ ʟʘ ʯʠʩʪʦʛʦ ʨʦʟʪʷʛʘʥʥʷ-

ʩʪʠʩʢʘʥʥʷ ʜʦʪʠʯʥʽ ʥʘʧʨʫʞʝʥʥʷ ʚ ʧʝʨʝʨʽʟʘʭ ʩʪʝʨʞʥʷ? ʗʢʱʦ ʪʘʢ, ʪʦ ʷʢ ʮʽ 

ʧʝʨʝʨʽʟʠ ʟʦʨʽʻʥʪʦʚʘʥʽ ʚʽʜʥʦʩʥʦ ʦʩʽ ʩʪʝʨʞʥʷ  

6. ʉʪʘʣʝʚʠʡ ʩʪʝʨʞʝʥʴ ʜʽʘʤʝʪʨʦʤ 40 ʤʤ ʨʦʟʪʷʛʘʻʪʴʩʷ ʩʠʣʦʶ F =100 ʢʅ . 

ʗʢʽ ʥʘʧʨʫʞʝʥʥʷ ʚʠʥʠʢʘʶʪʴ ʫ ʩʪʝʨʞʥʽ?  

7. ʉʪʘʣʝʚʠʡ ʩʪʝʨʞʝʥʴ ʟʘʚʜʦʚʞʢʠ 1 ʤ ʤʘʻ ʢʚʘʜʨʘʪʥʠʡ ʧʝʨʝʨʽʟ ʟʽ ʩʪʦʨʦʥʦʶ 

a = 20 ʤʤ . ʗʢʽ ʞʦʨʩʪʢʦʩʪʽ ʤʘʻ ʩʪʝʨʞʝʥʴ ʪʘ ʡʦʛʦ ʧʝʨʝʨʽʟ?  

8. ɼʚʘ ʩʪʝʨʞʥʽ, ʚʠʛʦʪʦʚʣʝʥʽ ʟ ʦʜʥʦʛʦ ʤʘʪʝʨʽʘʣʫ, ʤʘʶʪʴ ʦʜʥʘʢʦʚʽ ʧʝʨʝʨʽʟʠ, 

ʘʣʝ ʦʜʠʥ ʟʽ ʩʪʝʨʞʥʽʚ ʜʦʚʰʠʡ ʚʽʜ ʽʥʰʦʛʦ ʫʜʚʽʯʽ. ʗʢʠʡ ʟ ʜʚʦʭ ʩʪʝʨʞʥʽʚ 

ʞʦʨʩʪʢʽʰʠʡ ʽ ʫ ʩʢʽʣʴʢʠ ʨʘʟʽʚ? 

 

2. ɯʥʜʠʚʽʜʫʘʣʴʥʝ ʪʝʩʪʫʚʘʥʥʷ. 

 

3. ʇʨʘʢʪʠʯʥʽ ʟʘʚʜʘʥʥʷ. 

 

ʇʨʠʢʣʘʜ ʨʦʟʚôʷʟʫʚʘʥʥʷ ʟʘʜʘʯ 

 

ʇʨʠʢʣʘʜ 1. ʇʦʙʫʜʫʚʘʪʠ ʝʧʶʨʠ ʚʥʫʪʨʽʰʥʽʭ ʟʫʩʠʣʴ, ʥʦʨʤʘʣʴʥʠʭ 

ʥʘʧʨʫʞʝʥʴ ʪʘ ʧʝʨʝʤʽʱʝʥʴ ʧʝʨʝʪʠʥʽʚ ʩʪʘʣʝʚʦʛʦ ʩʪʫʧʽʥʯʘʩʪʦʛʦ ʩʪʝʨʞʥʷ 

(ʜʦʧʫʩʪʠʤʝ ʥʘʧʨʫʞʝʥʥʷ []s=160 ʄʇʘ, ʤʦʜʫʣʴ ʖʥʛʘ 11102Ö=Å  ʇʘ), 

ʟʦʙʨʘʞʝʥʦʛʦ ʥʘ ʨʠʩʫʥʢʫ 1. 



ʈʦʟʚôʷʟʫʚʘʥʥʷ: 

ɽʧʶʨʫ ʚʥʫʪʨʽʰʥʽʭ ʟʫʩʠʣʴ ʙʫʜʫʻʤʦ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʝʪʦʜʫ ʧʝʨʝʪʠʥʽʚ. 

ʈʦʟʙʠʚʘʻʤʦ ʩʪʝʨʞʝʥʴ ʥʘ ʜʽʣʷʥʢʠ ʥʘʚʘʥʪʘʞʝʥʥʷ, ʷʢʽ ʨʦʟʜʽʣʷʶʪʴʩʷ ʪʦʯʢʘʤʠ 

ʧʨʠʢʣʘʜʝʥʥʷ ʟʦʚʥʽʰʥʽʭ ʩʠʣ. ʊʘʢʠʤ ʯʠʥʦʤ ʤʘʻʤʦ ʜʚʽ ʜʽʣʷʥʢʠ ɸɺ ʽ ɺD ï 

ʨʠʩʫʥʦʢ  2. ʅʘ ʜʣ̔ʷʥʮʽ ɸɺ ʧʨʦʚʦʜʠʤʦ ʧʝʨʝʪʠʥ 1-1 ʪʘ ʫʤʦʚʥʦ ʚʽʜʢʠʜʘʻʤʦ ʣʽʚʫ 

ʯʘʩʪʠʥʫ ʩʪʝʨʞʥʷ. ɼʦ ʧʨʘʚʦʾ ʯʘʩʪʠʥʠ ʧʨʠʢʣʘʜʝʥʘ ʩʪʠʩʢʫʶʯʘ ʩʠʣʘ ʈ1, ʪʦʤʫ 

ʚʥʫʪʨʽʰʥʻ ʟʫʩʠʣʣʷ ʚ ʧʝʨʝʪʠʥʽ 1-1 ʜʦʨʽʚʥʶʻ: 

1011 -=-=-= PPN  ʢʅ. 

 

ʈ1=P=10 ʢʅ

l1=1,5ll2=2ll3=l=1 ʤ

F1=1,5FF2=F=10 ʩʤ2F3=2F

ʈ2=3P

 

ʈʠʩʫʥʦʢ 1. ï ɻʨʘʬʽʯʥʘ ʫʤʦʚʘ ʜʦ ʧʨʠʢʣʘʜʫ 1. 

 

ʅʘ ʜʽʣʷʥʮʽ ɺD ʧʨʦʚʦʜʠʤʦ ʧʝʨʝʪʠʥ 2-2: 

2010223212 =Ö==+-=+-= PPPPPN  ʢʅ. 

ʇʽʩʣʷ ʚʠʟʥʘʯʝʥʥʷ ʚʥʫʪʨʽʰʥʽʭ ʟʫʩʠʣʴ ʥʘ ʜʽʣʷʥʢʘʭ ʙʫʜʫʻʤʦ ʝʧʶʨʫ. 

ɼʣʷ ʧʦʙʫʜʦʚʠ ʝʧʶʨʠ ʥʦʨʤʘʣʴʥʠʭ ʥʘʧʨʫʞʝʥʴ ʨʦʟʙʠʚʘʻʤʦ ʩʪʝʨʞʝʥʴ ʥʘ 

ʜʽʣʷʥʢʠ ʥʘʚʘʥʪʘʞʝʥʥʷ, ʷʢʽ ʨʦʟʜʽʣʷʶʪʴʩʷ ʪʦʯʢʘʤʠ ʧʨʠʢʣʘʜʝʥʥʷ ʟʦʚʥʽʰʥʽʭ ʩʠʣ 

ʽ ʧʝʨʝʧʘʜʘʤʠ ʧʣʦʱʽ ʧʦʧʝʨʝʯʥʦʛʦ ʧʝʨʝʪʠʥʫ. ʊʘʢʠʤ ʯʠʥʦʤ ʤʘʻʤʦ ʪʨʠ ʜʽʣʷʥʢʠ ï 

ɸɺ, ɺʉ ʽ ʉD. ʋ ʤʝʞʘʭ ʜʽʣʷʥʢʠ ʥʘʧʨʫʞʝʥʥʷ ʜʣʷ ʨʽʟʥʠʭ ʧʦʧʝʨʝʯʥʠʭ ʧʝʨʝʪʠʥʽʚ 

ʥʝ ʟʤʥ̔ʶʶʪʴʩʷ ʽ ʧʨʠʡʤʘʶʪʴ ʪʘʢʽ ʟʥʘʯʝʥʥʷ: 

6
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3

1

1 107,6
10105,1

1010
Ö-=

ÖÖ

Ö-
==

-F

N
ÀÂs  ʇʘ = 7,6-  ʄʇʘ; 
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ʈʠʩʫʥʦʢ 2. ï ɽʧʶʨʠ ʩʪʫʧʽʥʯʘʩʪʦʛʦ ʩʪʝʨʞʥʷ 

 

  6

4

3

2

2 1020
1010

1020
Ö=

Ö

Ö
==

-F

N
ÂÑs  ʇʘ = 20 ʄʇʘ; 

6

4

3

3

2 1010
10102

1020
Ö=

ÖÖ

Ö
==

-F

N
ÑDs  ʇʘ = 10 ʄʇʘ. 

ʇʽʩʣʷ ʚʠʟʥʘʯʝʥʥʷ ʥʦʨʤʘʣʴʥʠʭ ʥʘʧʨʫʞʝʥʴ ʥʘ ʜʽʣʷʥʢʘʭ ʙʫʜʫʻʤʦ ʝʧʶʨʫ. 

ɼʣʷ ʧʦʙʫʜʦʚʠ ʝʧʶʨʠ ʧʝʨʝʤʽʱʝʥʴ ʧʦʧʝʨʝʯʥʠʭ ʧʝʨʝʪʠʥʽʚ ʚʠʟʥʘʯʘʻʤʦ 

ʘʙʩʦʣʶʪʥ̔ ʜʝʬʦʨʤʘʮʽʾ ʜʽʣʷʥʦʢ ɸɺ, ɺʉ ʽ ʉD ʟʘ ʟʘʢʦʥʦʤ ɻʫʢʘ: 

5

411

3

1

11 105
10105,1102

15,11010 -

-
Ö-=

ÖÖÖÖ

ÖÖÖ-
==D

EF

lN
l ÀÂ  ʤ; 

5

411

3

2

22 1020
1010102

121020 -

-
Ö=

ÖÖÖ

ÖÖÖ
==D

EF

lN
l BC  ʤ; 

5

411

3

3

32 105
10102102

11020 -

-
Ö=

ÖÖÖÖ

ÖÖ
==D

EF

lN
lCD  ʤ. 

ɺʠʟʥʘʯʘʻʤʦ ʧʝʨʝʤʽʱʝʥʥʷ ʧʝʨʝʪʠʥʽʚ ʥʘ ʛʨʘʥʠʮʷʭ ʜʽʣʷʥʦʢ: 



0=Dl ; 

5105 -Ö=D+= CDDC lll  ʤ; 

555 10251020105 --- Ö=Ö+Ö=D+= ÂÑÑÂ lll  ʤ; 

555 10201051025 --- Ö=Ö-Ö=D+= ÀÂÂÀ lll  ʤ. 

ʇʽʩʣʷ ʚʠʟʥʘʯʝʥʥʷ ʧʝʨʝʤʽʱʝʥʴ ʥʘ ʛʨʘʥʠʮʷʭ ʜʽʣʷʥʦʢ ʙʫʜʫʻʤʦ ʝʧʶʨʫ. 

 

ʇʨʠʢʣʘʜ 2. ɾʦʨʩʪʢʠʡ ʙʨʫʩ ɸɺ, ʜʝʬʦʨʤʘʮʽʻʶ ʷʢʦʛʦ ʤʦʞʥʘ ʟʥʝʭʪʫʚʘʪʠ, 

ʚʠʩʠʪʴ ʛʦʨʠʟʦʥʪʘʣʴʥʦ ʥʘ ʪʷʛʘʭ 1  ̔ 2. ʊʷʛʘ 1 ï ʩʪʘʣʝʚʘ (ʤʦʜʫʣʴ ʖʥʛʘ 

5
1 102Ö=E  ʄʇʘ), ʢʨʫʛʣʦʛʦ ʧʝʨʝʪʠʥʫ ʜʽʘʤʝʪʨʦʤ 201=d  ʤʤ; ʪʷʛʘ 2 ï ʤʽʜʥʘ 

(ʤʦʜʫʣʴ ʖʥʛʘ 5
2 10=E ʄʇʘ), ʢʨʫʛʣʦʛʦ ʧʝʨʝʪʠʥʫ ʜʽʘʤʝʪʨʦʤ 252=d ʤʤ ï 

ʨʠʩʫʥʦʢ 3. ʅʘ ʷʢʽʡ ʚʜ̔ʩʪʘʥʽ a ʚʽʜ ʚʫʟʣʘ ɸ ʪʨʝʙʘ ʧʦʤʽʩʪʠʪʠ ʚʘʥʪʘʞ P, ʱʦʙ ʽ 

ʧʽʩʣʷ ʜʝʬʦʨʤʘʮʽʾ ʙʨʫʩ ɸɺ ʟʘʣʠʰʠʚʩʷ ʛʦʨʠʟʦʥʪʘʣʴʥʠʤ?  

ʈʦʟʚôʷʟʫʚʘʥʥʷ: 

ɿʘʩʪʦʩʦʚʫʻʤʦ ʤʝʪʦʜ ʧʝʨʝʪʠʥʽʚ: ʨʦʟʩʽʢʘʻʤʦ ʩʪʝʨʞʥʽ, ʫʤʦʚʥʦ ʚʽʜʢʠʜʘʻʤʦ 

ʚʝʨʭʥʶ ʯʘʩʪʠʥʫ ʢʦʥʩʪʨʫʢʮʽʾ ʟ ʦʧʦʨʘʤʠ, ʟʘʤʽʩʪʴ ʥʝʾ ʧʨʠʢʣʘʜʘʻʤʦ ʜʦ ʩʪʝʨʞʥʽʚ 

ʚʥʫʪʨʽʰʥʽ ʟʫʩʠʣʣʷ ʽ ʩʢʣʘʜʘʻʤʦ ʨʽʚʥʷʥʥʷ ʨʽʚʥʦʚʘʛʠ ï ʨʠʩʫʥʦʢ 4: 

.0)(;0 21 =-+Ö-=ä alNaNMC  
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ʈʠʩʫʥʦʢ 3. ï ɻʨʘʬʽʯʥʘ ʫʤʦʚʘ  

ʜʦ ʧʨʠʢʣʘʜʫ 2 

ʈʠʩʫʥʦʢ 4. ï ʉʭʝʤʘ ʜʣʷ 

 ʩʢʣʘʜʘʥʥʷ ʨʽʚʥʷʥʥʷ ʨʽʚʥʦʚʘʛʠ 

 



ɿʛʽʜʥʦ ʫʤʦʚ ʟʘʜʘʯʽ ʜʝʬʦʨʤʘʮʽʾ ʚ ʪʷʛʘʭ ʦʜʥʘʢʦʚʽ, ʪʦʙʪʦ .21 ll D=D . ʊʦʤʫ, 

ʟʛʽʜʥʦ ʟʘʢʦʥʫ ɻʫʢʘ: 

1
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22

2
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FE

FE

l
NN

FE

lN
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lN
ÖÖ=Ý= . 

ɺʠʟʥʘʯʘʻʤʦ ʧʣʦʱʽ ʧʦʧʝʨʝʯʥʠʭ ʧʝʨʝʪʠʥʽʚ ʩʪʝʨʞʥʽʚ: 

314
4
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4

22
1

1 =
Ö

=
Ö

=
pp d

F  ʤʤ
2
, 5,392

4
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22
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=
pp d
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2
. 

ɺʠʟʥʘʯʘʻʤʦ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʚʥʫʪʨʽʰʥʽʭ ʟʫʩʠʣʴ: 

21

5

521 853,0
5,1

5,39210

314102

1
NNNN =Ý

Ö
Ö

ÖÖ
Ö=  

ɿ ʨʽʚʥʷʥʥʷ ʨʽʚʥʦʚʘʛʠ ʦʪʨʠʤʫʻʤʦ: 

08,1
853,0

)2()(

2

2

1

2 =Ý
-

=
-

= a
N

aN

N

alN
à  ʤ. 

ʇʨʠʢʣʘʜ 3. ɺʠʟʥʘʯʠʪʠ ʨʦʟʤʽʨʠ ʧʦʧʝʨʝʯʥʠʭ ʧʝʨʝʪʠʥʽʚ ʩʪʝʨʞʥʽʚ ɸɺ ʽ ɺʉ 

ʢʨʦʥʰʪʝʡʥʘ, ʧʨʠʟʥʘʯʝʥʦʛʦ ʜʣʷ ʢʨʽʧʣʝʥʥʷ ʙʣʦʢʫ, ʟʘ ʜʦʧʦʤʦʛʦʶ ʷʢʦʛʦ ʙʫʜʫʪʴ 

ʧ̔ʜʽʡʤʘʪʠʩʷ ʚʘʥʪʘʞʽ ʤʘʩʦʶ 2000=ʄ  ʢʛ, ʘ ʪʘʢʦʞ ʧʦʧʝʨʝʯʥʠʡ ʧʝʨʝʪʠʥ 

ʧʽʜʚʽʩʢʠ ɺD ʙʣʦʢʫ ï ʨʠʩʫʥʦʢ 5. ʉʪʝʨʞʝʥʴ ɸɺ ʽ ʧʽʜʚʽʩʢʘ ɺD (ʫ ʚʝʨʭʥʽʡ 

ʯʘʩʪʠʥʽ) ʤʘʶʪʴ ʢʨʫʛʣʠʡ ʧʦʧʝʨʝʯʥʠʡ ʧʝʨʝʪʠʥ. ʄʘʪʝʨʽʘʣ ï ʩʪʘʣʴ ʉʪ3. 

ʉʪʝʨʞʝʥʴ ɺʉ ʚʠʛʦʪʦʚʣʝʥʠʡ ʽʟ ʩʦʩʥʠ ʽ ʤʘʻ ʢʚʘʜʨʘʪʥʠʡ ʧʦʧʝʨʝʯʥʠʡ ʧʝʨʝʪʠʥ. 

ɺʠʟʥʘʯʠʪʠ ʪʘʢʦʞ ʚʝʨʪʠʢʘʣʴʥʝ ʧʝʨʝʤʽɦ ʝʥʥʷ ʚʫʟʣʘ ɺ ʢʨʦʥʰʪʝʡʥʘ. ɼʦʧʫʩʪʠʤʝ 

ʥʘʧʨʫʞʝʥʥʷ ʽ ʤʦʜʫʣʴ ʖʥʛʘ ʜʣʷ ʩʪʘʣʽ ʉʪ3 []160=s  ʄʇʘ, 5102Ö=ÑE  ʄʇʘ. 

ɼʦʧʫʩʪʠʤʝ ʥʘʧʨʫʞʝʥʥʷ ʥʘ ʩʪʠʩʢ ʽ ʤʦʜʫʣʴ ʖʥʛʘ ʜʣʷ ʩʦʩʥʠ [ ]12=-s  ʄʇʘ, 

410=ÄE  ʄʇʘ. 



ʈʦʟʚôʷʟʫʚʘʥʥʷ. 

ʂʦʥʩʪʨʫʢʮʽʷ ʢʨʦʥʰʪʝʡʥʫ 

ʜʦʟʚʦʣʷʻ ʧʨʠ ʨʦʟʨʘʭʫʥʢʫ ʥʘʙʣʠʞʝʥʦ 

ʚʚʘʞʘʪʠ ʢʨʽʧʣʝʥʥʷ ʩʪʝʨʞʥʽʚ ʜʦ 

ʩʪʽʥʢʠ ʽ ʟôʻʜʥʘʥʥʷ ʾʭ ʤʽʞ ʩʦʙʦʶ 

ʰʘʨʥʽʨʥʠʤʠ. ʈʦʟʨʘʭʫʥʢʦʚʘ ʩʭʝʤʘ 

ʢʨʦʥʰʪʝʡʥʫ ʟʦʙʨʘʞʝʥʘ ʥʘ ʨʠʩʫʥʢʫ 

6, ʘ. 

ʅʘʩʘʤʧʝʨʝʜ ʚʠʟʥʘʯʠʤʦ 

ʚʥʫʪʨʽh ʥʻ ʟʫʩʠʣʣʷ ʚ ʧʽʜʚʽʩʮʽ ʙʣʦʢʘ ʽ 

ʨʽʚʥʫ ʡʦʤʫ ʩʠʣʫ, ʷʢʘ ʜʽʻ ʥʘ ʚʫʟʦʣ ɺ.  
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ʈʠʩʫʥʦʢ 5. ï ɻʨʘʬʽʯʥʘ ʫʤʦʚʘ  

ʜʦ ʧʨʠʢʣʘʜʫ 3 

ʇʨʠ ʧʽʜʡʦʤʽ ʚʘʥʪʘʞʫ ʤʘʩʦʶ ʄ ʜʦ ʜʨʫʛʦʾ ʛʽʣʮʽ ʪʨʦʩʫ, ʧʝʨʝʢʠʥʫʪʦʛʦ ʯʝʨʝʟ 

ʙʣʦʢ, ʧʦʚʠʥʥʘ ʙʫʪʠ ʧʨʠʢʣʘʜʝʥʘ ʩʠʣʘ, ʷʢʘ ʜʦʨʽʚʥʶʻ ʚʘʟʽ ʚʘʥʪʘʞʫ ʄg (ʷʢʱʦ 

ʟʥʝʭʪʫʚʘʪʠ ʪʝʨʪʷʤ), ʪʦʤʫ ʚ ʧʝʨʝʪʠʥʽ ʧʽʜʚʽʩʢʠ ʙʫʜʝ ʜʽʷʪʠ ʚʥʫʪʨʽh ʥʻ ʟʫʩʠʣʣʷ 

3924081,92000222 =ÖÖ== MgN  ʅ. 
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ʈʠʩʫʥʦʢ 6. ï ʈʦʟʨʘʭʫʥʢʦʚʘ ʩʭʝʤʘ ʢʨʦʥh ʪʝʡʥʫ 



ɼʦ ʚʫʟʣʫ ɺ ʢʨʦʥʰʪʝʡʥʘ ʪʦʜʽ ʧʨʠʢʣʘʜʝʥʘ ʩʠʣʘ 24,391==NÐ  ʢʅ. 

ɺʠʟʥʘʯʠʤʦ ʥʝʦʙʭʽʜʥʫ ʧʣʦʱʠʥʫ ʧʦʧʝʨʝʯʥʦʛʦ ʧʝʨʝʪʠʥʫ ʧʽʜʚʽʩʢʠ ɺD. ɿ 

ʫʤʦʚʠ ʤʽʮʥʦʩʪʽ: 

[]
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ɺʠʟʥʘʯʘʻʤʦ ʜʽʘʤʝʪʨ ʧʽʜʚʽʩʢʠ: 

2
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F
d  ʤ. 

ʇʨʠʡʤʘʻʤʦ ʥʘʡʙʣʠʞʯʠʡ ʙʽʣʴʰʠʡ ʩʪʘʥʜʘʨʪʥʠʡ ʜʽʘʤʝʪʨ 182 =d  ʤʤ  

( 54,2=F  ʩʤ). 

ɿ ʧʨʠʡʥʷʪʠʭ ʥʘ ʧʦʯʘʪʢʫ ʨʦʟʨʘʭʫʥʢʫ ʧʨʠʧʫʱʝʥʴ ʩʪʝʨʞʥʽ ʟôʻʜʥʘʥʽ ʟʽ 

ʩʪʥ̔ʢʦʶ ʽ ʤʽʞ ʩʦʙʦʶ ʰʘʨʥʽʨʘʤʠ, ʪʦʤʫ ʧʨʠ ʟʘʜʘʥʦʤʫ ʥʘʚʘʥʪʘʞʝʥʽ ʙʫʜʫʪʴ 

ʟʘʟʥʘʚʘʪʠ ʪʽʣʴʢʠ ʧʦʟʜʦʚʞʥʽ ʚʥʫʪʨʽʰʥʽ ʟʫʩʠʣʣʷ. ʑʦʙ ʾʭ ʚʠʟʥʘʯʠʪʠ, ʨʦʟʛʣʷʥʝʤʦ 

ʨʚ̔ʥʦʚʘʛʫ ʚʫʟʣʘ ɺ, ʜʦ ʷʢʦʛʦ ʧʨʠʢʣʘʜʝʥʽ ʚʝʨʪʠʢʘʣʴʥʘ ʩʠʣʘ ʽ ʜʚʘ ʚʥʫʪʨʽʰʥʽʭ 

ʟʫʩʠʣʣʷ ʚ ʩʪʝʨʞʥʷʭ 1N  ʽ  3N  - ʨʠʩʫʥʦʢ 6, ʙ.  

ʉʢʣʘʜʝʤʦ ʨʽʚʥʷʥʥʷ ʨʽʚʥʦʚʘʛʠ: 

ä = ;0³Õ  0cos31 =-- aNN ; 

ä = ;0³Y  0sin3 =-- aNP . 

ɿʚʽʜʩʠ ʟʥʘʭʦʜʠʤʦ: 

66,55
2

224,39

sin
3 -=

Ö-
-=

-
-=

a

P
N  ʢʅ; 

 24,39
2

2
66,55cos31 =Ö-=-= aNN  ʢʅ,  

ʪʦʙʪʦ ʩʪʝʨʞʝʥʴ ɸɺ ʨʦʟʪʷʛʥʫʪʠʡ, ʘ ʩʪʝʨʞʝʥʴ ɺʉ ʩʪʠʩʥʫʪʠʡ. 

ɿ ʫʤʦʚʠ ʤʽʮʥʦʩʪʽ ʚʠʟʥʘʯʘʻʤʦ ʥʝʦʙʭʽʜʥʫ ʧʣʦʱʫ ʧʦʧʝʨʝʯʥʦʛʦ ʧʝʨʝʪʠʥʫ 

ʩʪʝʨʞʥʷ ɸɺ: 

[]
[]

4

6

1
1

1

1
1 1045,2

10160

39240 -Ö=
Ö

=²Ý¢=
s

ss
N

F
F

N
 ʤ

2
. 

21 FF = , ʪʦʤʫ 1821 ==dd  ʤʤ. 

ʅʝʦʙʭʽʜʥʘ ʧʣʦʱʘ ʧʦʧʝʨʝʯʥʦʛʦ ʧʝʨʝʪʠʥʫ ʜʝʨʝʚôʷʥʦʛʦ ʩʪʝʨʞʥʷ ɺʉ: 



[ ]
4

6

3
3 1038,46

1012

55660 -

-

Ö=
Ö

=²
s

N
F  ʤ

2
. 

ʉʪʦʨʦʥʘ ʢʚʘʜʨʘʪʫ ʧʦʧʝʨʝʯʥʦʛʦ ʧʝʨʝʪʠʥʫ: 

24
3 1081,61038,46 -- Ö=Ö== Fà  ʤ. 

ʆʢʨʫʛʣʷʻʤʦ ʜʦ ʥʘʡʙʣʠʞʯʦʛʦ ʮʽʣʦʛʦ ʯʠʩʣʘ, ʧʨʠʡʤʘʻʤʦ 70=a  ʤʤ (49=F  

ʩʤ
2
). 

ɺʠʟʥʘʯʠʤʦ ʚʝʨʪʠʢʘʣʴʥʝ ʧʝʨʝʤʽʱʝʥʥʷ ʰʘʨʥʽʨʫ ɺ ʢʨʦʥʰʪʝʡʥʘ. 

ɸʙʩʦʣʶʪʥʘ ʜʝʬʦʨʤʘʮʽʷ ʩʪʝʨʞʥʷ ɸɺ: 

3

411

3

1

11
1 1018,1

1054,2102

5,11024,39 -

-
Ö=

ÖÖÖ

ÖÖ
==D

FE

lN
l

Ñ

 ʤ. 

ɸʙʩʦʣʶʪʥʘ ʜʝʬʦʨʤʘʮʽʷ ʩʪʝʨʞʥʷ ɺʉ: 

3

410

3

3

33
3 1042,2

2104910

25,11066,55 -

-
Ö-=

ÖÖÖ

ÖÖÖ-
==D

FE

lN
l

Ä

 ʤ. 

ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʧʝʨʝʤʽʱʝʥʥʷ ʚʫʟʣʘ ɺ ʩʢʣʘʜʘʻʤʦ ʜʽʘʛʨʘʤʫ 

ɺʽʣʣʽʦ ï ʨʠʩʫʥʦʢ 6, ʚ: ʫʤʦʚʥʦ ʨʦʟôʻʜʥʫʻʤʦ ʩʪʝʨʞʥʽ ʫ ʚʫʟʣʽ ɺ, ʚʽʜʢʣʘʜʘʻʤʦ 

ʚʟʜʦʚʞ ʩʪʝʨʞʥʷ  ɸɺ ʡʦʛʦ ʜʝʬʦʨʤʘʮʽʶ 1lD  (ʚʽʜʨʽʟʦʢ ɺɺ'), ʚʟʜʦʚʞ ʩʪʝʨʞʥʷ ɺʉ 

ʡʦʛʦ ʜʝʬʦʨʤʘʮʽʶ 3lD  (ʚʽʜʨʽʟʦʢ ɺɺ''), ʯʝʨʝʟ ʪʦʯʢʠ ɺ'  ʽ ɺ'' ʧʨʦʚʦʜʠʤʦ 

ʧʝʨʧʝʥʜʠʢʫʣʷʨʠ ʜʦ ʩʪʝʨʞʥʽʚ ʽ ʥʘ ʾʭ ʧʝʨʝʪʠʥʽ ʦʪʨʠʤʫʻʤʦ ʪʦʯʢʫ ɺ1, ʷʢʘ 

ʚʠʟʥʘʯʘʻ ʧʦʣʦʞʝʥʥʷ ʚʫʟʣʘ ɺ ʧʽʩʣʷ ʜʝʬʦʨʤʘʮʽʾ ʩʪʝʨʞʥʽʚ. ɿ ʜʽʘʛʨʘʤʠ ɺʽʣʣʽʦ, 

ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʟʘʣʝʞʥʦʩʪʽ ʤʽʞ ʩʪʦʨʦʥʘʤʠ ʧʨʷʤʦʢʫʪʥʦʛʦ ʪʨʠʢʫʪʥʠʢʘ, 

ʦʪʨʠʤʫʻʤʦ ʚʝʨʪʠʢʘʣʴʥʝ ʧʝʨʝʤʽʱʝʥʥʷ ʚʫʟʣʘ ɺ: 

 

61,4
2

242,2
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18,1

sintg
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ʊʝʤʘ 2. ʅʘʧʨʫʞʝʥʦ-ʜʝʬʦʨʤʦʚʘʥʠʡ ʩʪʘʥ. 

 

1. ʆʙʛʦʚʦʨʝʥʥʷ ʦʩʥʦʚʥʠʭ ʧʦʣʦʞʝʥʴ ʪʝʤʠ ʪʘ ʧʠʪʘʥʴ ʩʘʤʦʩʪʽʡʥʦʛʦ 

ʚʠʚʯʝʥʥʷ: 

 

1. ɺʠʚʝʜʽʪʴ ʨʽʚʥʷʥʥʷ ʧʠʪʦʤʦʾ ʧʦʪʝʥʮʽʡʥʦʾ ʝʥʝʨʛʽʾ ʟʤʽʥʝʥʥʷ ʦʙô̒ ʤʘ ʪʘ 



ʟʤʽʥʝʥʥʷ ʬʦʨʤʠ ʜʣʷ ʚʠʧʘʜʢʽʚ ʜʣʷ ʧʣʦʩʢʦʛʦ ʪʘ ʣʽʥʽʡʥʦʛʦ ʥʘʧʨʫʞʝʥʦʛʦ ʩʪʘʥʫ. 

2. 3ʘʧʽʰʠʪʴ ʨʽʚʥʷʥʥʷ ʧʠʪʦʤʦʾ ʧʦʪʝʥʮʽʘʣʴʥʦʾ ʝʥʝʨʛʽʾ ʟʤʽʥʝʥʥʷ ʦʙôʻʤʘ 

ʪʘ ʟʤʽʥʠ ʬʦʨʤʠ ʜʣʷ ʚʠʧʘʜʢʽʚ: ʦʩʴʦʚʠʡ ʨʦʟʪʷʛ, ʯʠʩʪʠʡ ʟʩʫʚ. 

3. ʗʢʠʡ ʩʪʘʥ ʤʘʪʝʨʽʘʣʫ ʥʘʟʠʚʘʻʪʴʩʷ ʥʝʙʝʟʧʝʯʥʠʤ? ʏʠʤ 

ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʧʦʷʚʘ ʥʝʙʝʟʧʝʯʥʦʛʦ ʩʪʘʥʫ ʜʣʷ ʧʣʘʩʪʠʯʥʠʭ ʪʘ ʢʨʠʭʢʠʭ 

ʤʘʪʝʨʽʘʣʽʚ? 

4.  ʏʦʤʫ ʧʠʪʘʥʥʷ ʧʨʦ ʪʝ, ʱʦ ʻ ʧʨʠʯʠʥʦʶ ʛʨʘʥʠʯʥʦʛʦ ʩʪʘʥʫ, ʥʝ ʤʘʻ 

ʟʥʘʯʝʥʥʷ ʜʣʷ ʨʦʟʨʘʭʫʥʢʽʚ ʥʘ ʤʽʮʥʽʩʪʴ ʧʨʠ ʣʽʥʽʡʥʦʤʫ ʥʘʧʨʫʞʝʥʦʤʫ ʩʪʘʥʽ? 

5. ʏʦʤʫ ʧʠʪʘʥʥʷ ʦ ʤʽʮʥʦʩʪʽ ʚ ʫʤʦʚʘʭ ʩʢʣʘʜʥʦʛʦ ʥʘʧʨʫʞʝʥʦʛʦ ʩʪʘʥʫ 

ʪʨʝʙʘ ʚʠʨʽʰʫʚʘʪʠ ʥʘ ʦʩʥʦʚʽ ʨʝʟʫʣʴʪʘʪʽʚ ʜʦʩʣʽʜʞʝʥʴ, ʷʢʽ ʧʨʦʚʦʜʠʪʴʩʷ ʧʨʠ 

ʣʽʥʽʡʥʦʤʫ ʥʘʧʨʫʞʝʥʦʤʫ ʩʪʘʥʽ? 

 

2. ɯʥʜʠʚʽʜʫʘʣʴʥʝ ʪʝʩʪʫʚʘʥʥʷ. 

 

3. ʇʨʘʢʪʠʯʥʽ ʟʘʚʜʘʥʥʷ. 

 

 

ʇʨʠʢʣʘʜ ʨʦʟʚôʷʟʫʚʘʥʥʷ ʟʘʜʘʯ 

 

ʇʨʠʢʣʘʜ 1. ɺʠʟʥʘʯʠʪʠ ʚʽʜʥʦʩʥʫ ʟʤʽʥʫ ʦʙôʻʤʫ ʩʪʘʣʝʚʦʛʦ ʢʫʙʠʢʘ. 

ʈʦʟʚôʷʟʫʚʘʥʥʷ: 

ɺʽʜʥʦʩʥʫ ʟʤʽʥʫ ʦʙôʻʤʫ ʚʠʟʥʘʯʘʻʤʦ ʟʘ ʬʦʨʤʫʣʦʶ: 

60 ʄʇʘ

50 ʄʇʘ

20 ʄʇʘ30 ʄʇʘ

40 ʄʇʘ

 

 

( )321
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sss
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ɻʦʣʦʚʥʽ ʥʘʧʨʫʞʝʥʥʷ: 

 

401=s  ʄʇʘ, 202 =s  ʄʇʘ, 603 -=s  ʄʇʘ. 

 

ʆʪʞʝ, 0602040321 =-+=++ sss ,  

ʪʦʙʪʦ 0=Ve . 

ʈʠʩʫʥʦʢ 1 ï ɻʨʘʬʽʯʥʘ ʫʤʦʚʘ 

 ʜʦ ʧʨʠʢʣʘʜʫ 1. 

 

ʇʨʠʢʣʘʜ 2. ʆʙʯʠʩʣʠʪʠ ʚʽʜʥʦʩʥʫ ʜʝʬʦʨʤʘʮʽʶ ʜʽʘʛʦʥʘʣʽ ɸɺ, ʷʢʱʦ 



ʤʘʪʝʨʘ̔ʣ ʩʪʝʨʞʥʷ ï ʩʪʘʣʴ (ʤʦʜʫʣʴ ʖʥʛʘ 5102Ö=Å  ʄʇʘ, ʢʦʝʬʽʮʽʻʥʪ ʇʫʘʩʩʦʥʘ 

3,0=m ) ʽ 1001=s  ʄʇʘ. 

1ss1

ɸ

ɺ

3
0
Á

sa

sa+90¯

 

ʈʦʟʚôʷʟʫʚʘʥʥʷ: 

ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʜʝʬʦʨʤʘʮʽʾ ʜʽʘʛʦʥʘʣʽ ɸɺ 

ʧʦʧʝʨʝʜʥʴʦ ʦʙʯʠʩʣʶʻʤʦ ʥʦʨʤʘʣʴʥʽ 

ʥʘʧʨʫʞʝʥʥʷ ʥʘ ʧʣʦʱʘʜʢʘʭ, ʥʘʭʠʣʝʥʠʭ ʧʽʜ 

ʢʫʪʘʤʠ A30=a  ʽ AA 9030 +=b  ʜʦ ʦʩʽ 

ʩʪʝʨʞʥʷ: 

7530cos100cos 22
1 =Ö== Aassa  ʄʇʘ; 

 ʈʠʩʫʥʦʢ 2. ï ɻʨʘʬʽʯʥʘ ʫʤʦʚʘ 

ʜʦ ʧʨʠʢʣʘʜʫ 2. 

 

( ) ==+= asassb
2

1
2

1 sin90cos A 2530sin100 2 =Ö A  ʄʇʘ. 

ɼʝʬʦʨʤʘʮʽʶ ʜʽʘʛʦʥʘʣʽ ɸɺ ʚʠʟʥʘʯʘʻʤʦ ʟʘ ʫʟʘʛʘʣʴʥʝʥʠʤ ʟʘʢʦʥʦʤ ɻʫʢʘ: 

( ) ( ) 5

5
1075,33253,075

102

11 -Ö=Ö-
Ö

=-= ba msse
Å

ÀÂ . 

 

ʇʨʠʢʣʘʜ 3. ɼʶʨʘʣʝʚʠʡ ʢʫʙʠʢ ʚʽʣʴʥʦ, ʘʣʝ ʙʝʟ ʟʘʟʦʨʽʚ, ʚʩʪʘʚʣʝʥʠʡ ʚ 

ʧʨʦʨʽʟʴ ʤʘʩʠʚʥʦʾ ʜʝʪʘʣʽ, ʷʢʫ ʤʦʞʥʘ ʚʚʘʞʘʪʠ ʘʙʩʦʣʶʪʥʦ ʞʦʨʩʪʢʦʶ ï ʨʠʩʫʥʦʢ 

2.9. ʇʦ ʚʝʨʭʥʽʡ ʛʨʘʥʽ ʢʫʙʠʢ ʥʘʚʘʥʪʘʞʝʥʠʡ ʨʽʚʥʦʤʽʨʥʦ ʨʦʟʧʦʜʽʣʝʥʠʤʠ ʩʠʣʘʤʠ 

ʽʥʪʝʥʩʠʚʥʽʩʪʶ 60=ð  ʄʇʘ. ɺʠʟʥʘʯʠʪʠ ʪʠʩʢ ʢʫʙʠʢʘ ʥʘ ʩʪʽʥʢʠ ʜʝʪʘʣʽ, ʚʽʜʥʦʩʥʫ 

ʟʤʽʥʫ ʡʦʛʦ ʦʙôʻʤʫ ʽ ʤʘʢʩʠʤʘʣʴʥʽ ʜʦʪʠʯʥʽ ʥʘʧʨʫʞʝʥʥʷ. ɼʣʷ ʤʘʪʝʨʽʘʣʫ ʢʫʙʠʢʘ 

ʤʦʜʫʣʴ ʖʥʛʘ 5107,0 Ö=Å  ʄʇʘ, ʢʦʝʬʽʮʽʻʥʪ ʇʫʘʩʩʦʥʘ 36,0=m . 

ʈʦʟʚôʷʟʫʚʘʥʥʷ: 

ɺʥʘʩʣʽʜʦʢ ʘʙʩʦʣʶʪʥʦʾ ʞʦʨʩʪʢʦʩʪʽ ʤʘʩʠʚʥʦʾ ʜʝʪʘʣʽ ʜʝʬʦʨʤʘʮʽʷ ʢʫʙʠʢʘ ʫ 

ʥʘʧʨʤ̫ʢʫ ʦʩʽ ʫ ʜʦʨʽʚʥʶʻ ʥʫʣʶ. 



 

ɿʚʽʜʩʠ, ʚʨʘʭʦʚʫʶʯʠ, ʱʦ pz -=s  ʽ 

0=xs (ʚ ʥʘʧʨʷʤʢʫ ʦʩʽ ʭ ʜʝʬʦʨʤʘʮʽʾ 

ʢʫʙʠʢʘ ʥʽʱʦ ʥʝ ʧʨʦʪʠʜʽʻ), ʟʘ 

ʫʟʘʛʘʣʴʥʶʶʯʠʤ ʟʘʢʦʥʦʤ ɻʫʢʘ ʙʫʜʝʤʦ 

ʤʘʪʠ: 

 

( ) 0
1

=-= zóó
Å

msse , ʟʚʽʜʢʠ 

 

6,216036,0 -=Ö-=Ö-== pzó mmss

 ʄʇʘ. 

ʈʠʩʫʥʦʢ 3. ï ɻʨʘʬʽʯʥʘ ʫʤʦʚʘ  

ʜʦ ʧʨʠʢʣʘʜʫ 3. 

 

ʊʠʩʢ ʢʫʙʠʢʘ ʥʘ ʩʪʽʥʢʠ ʜʝʪʘʣʽ ʯʠʩʝʣʴʥʦ ʜʦʨʽʚʥʶʻ ʥʘʧʨʫʞʝʥʥʷ ós . 

ɺʽʜʥʦʩʥʘ ʟʤʽʥʘ ʦʙôʻʤʫ ʢʫʙʠʢʘ: 

( ) ( ) 5

5
106,32606,21

107,0

36,02121 -Ö-=--
Ö

Ö-
=+

-
= zyV

E
ss

m
e . 

ʆʩʢʽʣʴʢʠ ʥʘ ʛʨʘʥʷʭ ʢʫʙʠʢʘ ʚʽʜʩʫʪʥʽ ʜʦʪʠʯʥʽ ʥʘʧʨʫʞʝʥʥʷ, ʪʦ ʮʽ ʛʨʘʥʽ ï 

ʛʦʣʦʚʥʽ ʧʣʦʱʘʜʢʠ. ʅʘʡʙʽʣʴʰʝ ʟ ʘʣʛʝʙʨʘʾʯʥʦʾ ʪʦʯʢʠ ʟʦʨʫ ʥʘʧʨʫʞʝʥʥʷ 

ʜʦʨʽʚʥʶʻ ʥʫʣʶ: 01 == õss . ɯʥʰʽ ʜʚʘ ʥʘʧʨʫʞʝʥʥʷ ʚʽʜôʻʤʥʽ: 6,212 -== óss  

ʄʇʘ, 603 -== zss  ʄʇʘ. 

ʄʘʢʩʠʤʘʣʴʥʝ ʜʦʪʠʯʥʝ ʥʘʧʨʫʞʝʥʥʷ: 

( )
30

2

600
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--
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-
=

ss
t  ʄʇʘ. 

 

ʊʝʤʘ 3. ɿʨʽʟ ʽ ʟʤʠʥʘʥʥʷ. 

 

1. ʆʙʛʦʚʦʨʝʥʥʷ ʦʩʥʦʚʥʠʭ ʧʦʣʦʞʝʥʴ ʪʝʤʠ ʪʘ ʧʠʪʘʥʴ ʩʘʤʦʩʪʽʡʥʦʛʦ 

ʚʠʚʯʝʥʥʷ: 

1. ʇʨʠ ʷʢʽʡ ʜʝʬʦʨʤʘʮʽʾ ʫ ʧʦʧʝʨʝʯʥʦʤʫ ʧʝʨʝʨʽʟʽ ʚʠʥʠʢʘʻ ʣʠʰʝ ʧʦʧʝʨʝʯʥʘ 

ʩʠʣʘ? 

2. ʗʢ ʨʦʟʧʦʜʽʣʷʶʪʴʩʷ ʜʦʪʠʯʥʽ ʥʘʧʨʫʛʠ ʧʨʠ ʟʨʽʟʽ? 



3. ʉʬʦʨʤʫʣʶʡʪʝ ʫʤʦʚʫ ʤʽʮʥʦʩʪʽ ʥʘ ʟʨʽʟ. 

4. ʗʢʘ ʜʝʬʦʨʤʘʮʽʷ ʥʘʟʠʚʘʻʪʴʩʷ ʟʤʠʥʘʥʥʷʤ ? 

5. ʗʢ ʚʠʟʥʘʯʠʪʠ ʧʣʦʱʫ ʧʦʚʝʨʭʥʽ ʟʤʠʥʘʥʥʷ ? 

6. ʉʬʦʨʤʫʣʶʡʪʝ ʫʤʦʚʫ ʤʽʮʥʦʩʪʽ ʥʘ ʟʤʠʥʘʥʥʷ. 

 

2. ɯʥʜʠʚʽʜʫʘʣʴʥʝ ʪʝʩʪʫʚʘʥʥʷ. 

 

3. ʇʨʘʢʪʠʯʥʽ ʟʘʚʜʘʥʥʷ. 

 

ʇʨʠʢʣʘʜ ʨʦʟʚôʷʟʫʚʘʥʥʷ ʟʘʜʘʯ. 

 

ʇʨʠʢʣʘʜ 1. ʊʷʛʠ 1 ʽ 2 ʟôʻʜʥʘʥʽ ʤʽʞ ʩʦʙʦʶ ʟʘ ʜʦʧʦʤʦʛʦʶ ʰʪʠʨʷ 3, 

ʚʩʪʘʚʣʝʥʦʛʦ ʚ ʧʨʦʨʽʟʽ ʧʨʦʫʰʠʥ, ʽ ʥʘʚʘʥʪʘʞʝʥʽ ʦʩʴʦʚʠʤʠ ʩʠʣʘʤʠ ʈ ï ʨʠʩʫʥʦʢ 

1. ɺʠʟʥʘʯʠʪʠ ʜʦʧʫʩʪʠʤʫ ʚʝʣʠʯʠʥʫ ʩʠʣʠ ʈ. ɼʦʧʫʩʪʠʤʽ ʥʘʧʨʫʞʝʥʥʷ ʤʘʪʝʨʽʘʣʽʚ 

ʪʷʛ ʽ ʰʪʠʨʷ: ʥʘ ʨʦʟʪʷʛ []120=s  ʄʇʘ, ʥʘ ʟʨʽʟ [ ]80=çðt  ʄʇʘ, ʥʘ ʟʤʠʥʘʥʥʷ 

[ ] 210=çìs  ʄʇʘ. 
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ʈʠʩʫʥʦʢ 1.- ɻʨʘʬʽʯʥʘ ʫʤʦʚʘ ʽ ʨʦʟʨʘʭʫʥʢʦʚʘ ʩʭʝʤʘ ʜʦ ʧʨʠʢʣʘʜʫ 1. 

 

 

 



ʈʦʟʚôʷʟʫʚʘʥʥʷ: 

 

ɼʦʧʫʩʪʠʤʝ ʥʘʚʘʥʪʘʞʝʥʥʷ ʈ ʟôʻʜʥʘʥʥʷ  ʙʫʜʝʤʦ ʚʠʟʥʘʯʘʪʠ ʽʟ ʨʦʟʨʘʭʫʥʢʽʚ 

ʪʷʛ ʥʘ ʨʦʟʪʷʛ, ʰʪʠʨʷ ʥʘ ʟʨʽʟ, ʩʪʽʥʦʢ ʦʪʚʦʨʽʚ ʚ ʪʷʛʘʭ ʥʘ ʟʤʠʥʘʥʥʷ ʽ ʢʨʘʾʚ 

ʧʨʦʫʰʠʥ ʥʘ ʟʨʽʟ. 

ɺ ʨʝʟʫʣʴʪʘʪʽ ʢʦʞʥʦʛʦ ʟʽ ʚʢʘʟʘʥʠʭ ʨʦʟʨʘʭʫʥʢʽʚ ʟʘʛʘʣʴʥʦʤʫ ʚʠʧʘʜʢʫ 

ʦʪʨʠʤʘ̒ ʤʦ ʨʽʟʥʽ ʟʥʘʯʝʥʥʷ ʜʦʧʫʩʪʠʤʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ. 

ʈʽʰʝʥʥʷʤ ʟʘʜʘʯʽ ʻ ʪʘʢʘ ʚʝʣʠʯʠʥʘ ʥʘʚʘʥʪʘʞʝʥʥʷ, ʧʨʠ ʷʢʦʾ ʟʘʙʝʟʧʝʯʝʥʘ 

ʤʮ̔ʥʽʩʪʴ ʚʩʽʭ ʝʣʝʤʝʥʪʽʚ ʢʦʥʩʪʨʫʢʮʽʾ, ʪʦʙʪʦ ʥʘʡʤʝʥʰʘ ʽʟ ʦʪʨʠʤʘʥʠʭ ʟʘ 

ʨʝʟʫʣʴʪʘʪʘʤʠ ʦʢʨʝʤʠʭ ʨʦʟʨʘʭʫʥʢʽʚ. 

1. ʈʦʟʨʘʭʫʥʦʢ ʪʷʛʠ 1 ʥʘ ʨʦʟʪʷʛ. 

ɺʠʟʥʘʯʘʻʤʦ ʧʣʦʱʽ ʧʦʧʝʨʝʯʥʠʭ ʧʝʨʝʪʠʥʽʚ ʪʷʛʠ 1 ʚ ʧʝʨʝʪʠʥʘʭ 1-1 ʽ 2-2: 

452
4

24

4

22

1 =
Ö

=
Ö

=
pp d

F  ʤʤ
2
; ( ) ( ) 3842044822 12 =-Ö=-= ødbF d  ʤʤ

2
. 

ɼʦʧʫʩʪʠʤʝ ʥʘʚʘʥʪʘʞʝʥʥʷ ʨʦʟʨʘʭʦʚʫʻʤʦ ʧʦ ʧʝʨʝʪʠʥʫ ʟ ʥʘʡʤʝʥʰʦʶ 

ʧʣʦɦ ʝʶ: 

[] [] 460801038410120 66
2

1
=ÖÖÖ=Ö= -FÐ ð s  ʅ. 

 

ʈʠʩʫʥʦʢ 2. ï ʉʭʝʤʠ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʧʣʦʱ ʟʨʽʟʫ ʽ ʟʤʠʥʘʥʥʷ 

 

2. ʈʦʟʨʘʭʫʥʦʢ ʪʷʛʠ 2 ʥʘ ʨʦʟʪʷʛ. 

ɺʠʟʥʘʯʘʻʤʦ ʧʣʦʱʽ ʧʦʧʝʨʝʯʥʠʭ ʧʝʨʝʪʠʥʽʚ ʪʷʛʠ 2 ʚ ʧʝʨʝʪʠʥʘʭ 2-2 ʽ 3-3: 

( ) ( ) 24020401222 =-=-= ødDF d  ʤʤ
2
; 3603012223 =Ö== bF d  ʤʤ

2
. 

ɼʦʧʫʩʪʠʤʝ ʥʘʚʘʥʪʘʞʝʥʥʷ ʨʦʟʨʘʭʦʚʫʻʤʦ ʧʦ ʧʝʨʝʪʠʥʫ ʟ ʥʘʡʤʝʥʰʦʶ 



ʧʣʦɦ ʝʶ: 

[] [] 288001024010120 66
2

2
=ÖÖÖ=Ö= -FÐ ð s  ʅ. 

3. ʈʦʟʨʘʭʫʥʦʢ ʰʪʠʨʷ ʥʘ ʟʨʽʟ. ʐʪʠʨ ʤʘʻ ʜʚʽ ʧʣʦʱʠʥʠ ʟʨʽʟʫ, ʷʢ ʧʦʢʘʟʘʥʦ 

ʥʘ ʨʠʩʫʥʢʫ 3.2, ʪʦʤʫ: 

[] [ ] [ ] ( )
50240

4

1020
21080

4
2

23
6 =

ÖÖ
ÖÖÖ=

Ö
ÖÖ=Ö=

-pp
tt ø

çðçðçðçð

d
FÐ  ʅ. 

4. ʈʦʟʨʘʭʫʥʦʢ ʩʪʽʥʦʢ ʦʪʚʦʨʽʚ ʧʨʦʫʰʠʥ ʥʘ ʟʤʠʥʘʥʥʷ. 

ɺʠʟʥʘʯʘʻʤʦ ʧʣʦʱʽ ʟʤʠʥʘʥʥʷ ʜʣʷ ʪʷʛ 1 ʽ 2 ï ʨʠʩʫʥʦʢ 2.: 

32020822 1
1 =ÖÖ== øçì dF d ʤʤ

2
; 

24020122
2 =Ö== øçì dF d  ʤʤ

2
. 

ɼʦʧʫʩʪʠʤʝ ʥʘʚʘʥʪʘʞʝʥʥʷ ʨʦʟʨʘʭʦʚʫʻʤʦ ʜʣʷ ʪʷʛʠ 2 ʟ ʤʝʥʰʦʶ ʧʣʦʱʝʶ 

ʟʤʠʥʘʥʥʷ: 

[] [ ] 504001024010210 662 =ÖÖÖ=Ö= -
çìçìçì FÐ s  ʅ. 

5. ʈʦʟʨʘʭʫʥʦʢ ʢʨʘʾʚ ʧʨʦʫʰʠʥ ʥʘ ʟʨʽʟ.  

ʅʘʧʨʷʤ ʚʠʢʦʣʶʚʘʥʥʷ ʜʣʷ ʧʨʦʫʰʠʥ ʪʷʛʠ 1 ʚʠʟʥʘʯʘʶʪʴ ʣʽʥʽʾ ab ʽ cd ï 

ʨʠʩʫʥʦʢ 1, ʜʣʷ ʚʫʰʢʘ ʪʷʛʠ 2 ï ʣʽʥʽʾ ak ʽ cl.  

ɺʠʟʥʘʯʘʻʤʦ ʧʣʦʱʽ ʟʨʽʟʫ ʜʣʷ ʪʷʛ 1 ʽ 2: 

7368223222 11
1 =ÖÖÖ=Ö= dåFâê  ʤʤ

2
; 

480122022 22
2 =ÖÖ== dåFâê  ʤʤ

2
. 

ʊʫʪ ʥʝ ʚʨʘʭʦʚʫʚʘʣʘʩʷ ʥʝʟʥʘʯʥʘ ʨʽʟʥʠʮʷ ʤʽʞ ʨʦʟʤʽʨʦʤ ʝ2 ʽ ʜʦʚʞʠʥʦʶ 

ʣʽʥʽʡ ak ʽ cl. 

ɼʦʧʫʩʪʠʤʝ ʥʘʚʘʥʪʘʞʝʥʥʷ ʨʦʟʨʘʭʦʚʫʻʤʦ ʜʣʷ ʪʷʛʠ 2 ʟ ʤʝʥʰʦʶ ʧʣʦʱʝʶ 

ʟʨ̔ʟʫ: 

[] [ ] 38400104801080 662 =ÖÖÖ=Ö= -
âêçðâê FÐ t  ʅ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʜʦʧʫʩʪʠʤʝ ʥʘʚʘʥʪʘʞʝʥʥʷ ʟôʻʜʥʘʥʥʷ [][] 8,28
2
== ðÐÐ  ʢʅ 

ʦʙʤʝʞʫʻʪʴʩʷ ʤʽʮʥʽʩʪʶ ʪʷʛʠ 2 ʥʘ ʨʦʟʪʷʛ ʧʦ ʧʝʨʝʪʠʥʫ, ʷʢʠʡ ʧʨʦʭʦʜʠʪʴ ʯʝʨʝʟ 

ʮʝʥʪʨ ʦʪʚʦʨʽʚ ʜʣʷ ʰʪʠʨʷ. 

ʇʨʠʢʣʘʜ 2. ɺʠʟʥʘʯʠʪʠ ʜʽʘʤʝʪʨ D ʽ ʚʠʩʦʪʫ h ʛʦʣʦʚʢʠ ʩʪʝʨʞʥʷ, 



ʥʘʚʘʥʪʘʞʝʥʦʛʦ ʦʩʴʦʚʦʶ ʩʠʣʦʶ ʈ ï ʨʠʩʫʥʦʢ 3. ʈʦʟʨʘʭʫʥʦʢ ʚʠʢʦʥʘʪʠ, 

ʚʠʭʦʜʷʯʠ ʟ ʫʤʦʚ ʨʽʚʥʦʤʽʮʥʦʩʪʽ ʩʪʝʨʞʥʷ ʥʘ ʨʦʟʪʷʛ, ʛʦʣʦʚʢʠ ʥʘ ʟʨʽʟ ʽ ʾʾ ʦʧʦʨʥʦʾ 

ʧʦʚʝʨʭʥʽ ʥʘ ʟʤʠʥʘʥʥʷ. ɼʦʧʫʩʪʠʤʽ ʥʘʧʨʫʞʝʥʥʷ ʤʘʪʝʨʽʘʣʫ ʩʪʝʨʞʥʷ: ʥʘ ʨʦʟʪʷʛ 

[]140=s  ʄʇʘ, ʥʘ ʟʨʽʟ [ ]100=çðt  ʄʇʘ, ʥʘ ʟʤʠʥʘʥʥʷ [ ] 250=çìs  ʄʇʘ. 

        

h

d=32

d0=34

D

ʈ  

ʈʠʩʫʥʦʢ 3. ï ɻʨʘʬʽʯʥʘ ʫʤʦʚʘ ʽ ʨʦʟʨʘʭʫʥʢʦʚʘ ʩʭʝʤʘ ʜʦ ʧʨʠʢʣʘʜʫ 3.2 

 

ʈʦʟʚôʷʟʫʚʘʥʥʷ: 

1. ɺʠʟʥʘʯʘʻʤʦ ʜʦʧʫʩʪʠʤʝ ʥʘʚʘʥʪʘʞʝʥʥʷ ʽʟ ʫʤʦʚʠ ʤʽʮʥʦʩʪʽ ʩʪʝʨʞʥʷ ʥʘ 

ʨʦʟʪʷʛ: 

[] [] []
( )

112538
4

1032
10140

4

23
6

2

=
ÖÖ

ÖÖ=
Ö

Ö=Ö=
-pp

ss
d

FÐ pð  ʅ. 

2. ɺʠʟʥʘʯʘʻʤʦ ʜʽʘʤʝʪʨ ʦʧʦʨʥʦʾ ʧʦʚʝʨʭʥʽ ʛʦʣʦʚʢʠ ʽʟ ʫʤʦʚʠ ʾʾ ʤʽʮʥʦʩʪʽ ʥʘ 

ʟʤʠʥʘʥʥʷ: 

[ ]çì
çì

çì
F

P
ss ¢= . 

ʇʨʠʡʤʘʶʯʠ []ðÐÐ= , ʙʫʜʝʤʦ ʤʘʪʠ: 

[]

( )
[ ]çì

ð

çì

dD

Ð
s

p
s ¢

-

=
2
0

2

4

, ʟʚʽʜʢʠ 

[]

[ ]
( ) 323

6

2
0 107,411034

10250

11253844
-- Ö=Ö+

ÖÖ

Ö
=+²
psp

d
P

D
çì

p
 ʤ. 

ʇʨʠʡʤʘʻʤʦ 42=D  ʤʤ. 



3. ɺʠʟʥʘʯʘʻʤʦ ʚʠʩʦʪʫ ʛʦʣʦʚʢʠ ʽʟ ʫʤʦʚʠ ʤʽʮʥʦʩʪʽ ʥʘ ʟʨʽʟ: 

[ ]çð
çð

çð
F

Ð
tt ¢= . 

ʇʣʦʱʠʥʘ ʟʨʽʟʫ ʜʦʨʽʚʥʶʻ ʙʦʢʦʚʽʡ ʧʦʚʝʨʭʥʽ ʮʠʣʽʥʜʨʘ ʚʠʩʦʪʦʶ h ʽ 

ʜʽʘʤʝʪʨʦʤ d0 (ʤʽʩʮʝ ʤʦʞʣʠʚʦʛʦ ʟʨʽʟʫ ʫʤʦʚʥʦ ʧʦʢʘʟʘʥʝ ʥʘ ʨʠʩʫʥʢʫ 3 ʣʦʤʘʥʠʤʠ 

ʣʽʥʽʷʤʠ).  

ʇʨʠʡʤʘʶʯʠ []ðÐÐ= , ʙʫʜʝʤʦ ʤʘʪʠ: 

[]
[ ]çð

ð

çð
hd

Ð
t

p
t ¢

Ö
=

0

, ʟʚʽʜʢʠ  

[]

[ ]
3

63
0

1055,10
101001034

112538 -

-
Ö=

ÖÖÖÖ
=

Ö
²

ptp çð

p

d

P
h  ʤ. 

ʇʨʠʡʤʘʻʤʦ 11=h  ʤʤ. 

 

ʇʨʠʢʣʘʜ 3. ʇʝʨʝʚʽʨʠʪʠ ʤʽʮʥʽʩʪʴ ʟʘʢʣʝʧʦʯʥʦʛʦ ʟôʻʜʥʘʥʥʷ, ʩʭʝʤʘ ʷʢʦʛʦ 

ʟʦʙʨʘʞʝʥʘ ʥʘ ʨʠʩʫʥʢʫ 4. ɼʦʧʫʩʪʠʤʽ ʥʘʧʨʫʞʝʥʥʷ ʤʘʪʝʨʽʘʣʽʚ: ʥʘ ʨʦʟʪʷʛ 

[]160=s  ʄʇʘ, ʥʘ ʟʨʽʟ [ ]140=çðt  ʄʇʘ, ʥʘ ʟʤʠʥʘʥʥʷ [ ] 320=çìs  ʄʇʘ. 

ʈʦʟʚôʷʟʫʚʘʥʥʷ: 

ʄʽʮʥʽʩʪʴ ʟʘʢʣʝʧʦʯʥʦʛʦ ʟôʻʜʥʘʥʥʷ ʧʝʨʝʚʽʨʠʤʦ ʽʟ ʨʦʟʨʘʭʫʥʢʽʚ ʩʤʫʛʠ ʥʘ 

ʨʦʟʪʷʛ, ʟʘʢʣʝʧʦʢ ʥʘ ʟʨʽʟ ʽ ʦʪʚʦʨʽʚ ʩʤʫʛʠ ʪʘ ʢʦʩʠʥʢʠ ʥʘ ʟʤʠʥʘʥʥʷ. 

1. ʈʦʟʨʘʭʫʥʦʢ ʩʤʫʛʠ ʥʘ ʨʦʟʪʷʛ. 

ʉʧʠʨʘʶʯʠʩʴ ʥʘ ʧʨʠʧʫʱʝʥʥʷ, ʱʦ ʢʦʞʥʘ ʟʘʢʣʝʧʢʘ ʩʧʨʠʡʤʘʻ ʦʜʥʘʢʦʚʝ 

ʟʫʩʠʣʣʷ, ʷʢʝ ʜʦʨʽʚʥʶʻ ʜʣʷ ʟʘʜʘʥʦʾ ʩʭʝʤʠ ʟ ʧôʷʪʴʤʘ ʟʘʢʣʝʧʢʘʤʠ 0,2ʈ, ʙʫʜʫʻʤʦ 

ʝʧʶʨʫ ʚʥʫʪʨʽʰʥʽʭ ʟʫʩʠʣʴ ʩʤʫʛʠ. ɸʥʘʣʽʟ ʝʧʶʨʠ ʧʦʢʘʟʫʻ, ʱʦ ʥʝʙʝʟʧʝʯʥʠʤ ʻ 

ʧʝʨʝʪʠʥ 1-1, ʚ ʷʢʦʤʫ ʚʠʥʠʢʘʻ ʥʘʡʙʽʣʴʰʝ ʧʦʟʜʦʚʞʥʻ ʟʫʩʠʣʣʷ PN =1  ʽ ʷʢʠʡ 

ʦʩʣʘʙʣʝʥʠʡ ʦʜʥʠʤ ʦʪʚʦʨʦʤ ʧʽʜ ʟʘʢʣʝʧʢʫ, ʘʙʦ ʧʝʨʝʪʠʥ 2-2, ʚ ʷʢʦʤʫ ʚʠʥʠʢʘʻ 

ʧʦʟʜʦʚʞʥʻ ʟʫʩʠʣʣʷ PN 8,02 =  ʽ ʷʢʠʡ ʦʩʣʘʙʣʝʥʠʡ ʜʚʦʤʘ ʦʪʚʦʨʘʤʠ ʧʽʜ 

ʟʘʢʣʝʧʢʠ. 
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ʈʠʩʫʥʦʢ 4. ï ɻʨʘʬʽʯʥʘ ʫʤʦʚʘ ʽ ʨʦʟʨʘʭʫʥʢʦʚʘ ʩʭʝʤʘ ʜʦ ʧʨʠʢʣʘʜʫ 3. 

 

ʅʘʧʨʫʞʝʥʥʷ ʫ ʧʝʨʝʪʠʥʽ 1-1: 
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ʅʘʧʨʫʞʝʥʥʷ ʫ ʧʝʨʝʪʠʥʽ 2-2: 
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ÖÖ-Ö

ÖÖ
=

-
==

--db

P

F

N

d
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ʆʪʞʝ, ʥʝʙʝʟʧʝʯʥʠʤ ʻ ʧʝʨʝʪʠʥ 1-1, ʫʤʦʚʘ ʤʽʮʥʦʩʪʽ ʜʣʷ ʷʢʦʛʦ ʤʘʻ ʚʠʛʣʷʜ: 

[] ÌÏà,160ÌÏà6,1481 =<= ss  ʪʦʙʪʦ ʤʽʮʥʽʩʪʴ ʟʘʙʝʟʧʝʯʝʥʘ. 

2. ʈʦʟʨʘʭʫʥʦʢ ʟʘʢʣʝʧʦʢ ʥʘ ʟʨʽʟ. 

ʉʫʤʘʨʥʘ ʧʣʦʱʘ ʟʨʽʟʫ ʟʘʢʣʝʧʦʢ: 

2076
4

23
5

4
5

22

=
Ö

Ö=
Ö

Ö=
pp d

Fçð  ʤʤ
2
. 

ʇʝʨʝʚʽʨʷʻʤʦ ʟʘʢʣʝʧʢʠ ʥʘ ʟʨʽʟ: 
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 ʪʦʙʪʦ ʫʤʦʚʘ ʤʽʮʥʦʩʪʽ ʚʠʢʦʥʘʥʘ. 

3. ʈʦʟʨʘʭʫʥʦʢ ʦʪʚʦʨʽʚ ʩʤʫʛʠ ʽ ʢʦʩʠʥʢʠ ʥʘ ʟʤʠʥʘʥʥʷ. 

ʆʩʢʽʣʴʢʠ ʩʤʫʛʘ ʟ ʢʦʩʠʥʢʦʶ ʚʠʢʦʥʘʥʽ ʟ ʦʜʥʘʢʦʚʦʛʦ ʤʘʪʝʨʽʘʣʫ ʽ ʪʦʚʱʠʥʘ 

ʢʦʩʠʥʢʠ ʙʽʣʴʰʘ ʟʘ ʪʦʚʱʠʥʫ ʩʤʫʛʠ, ʜʦʩʪʘʪʥʴʦ ʧʝʨʝʚʽʨʠʪʠ ʥʘ ʟʤʠʥʘʥʥʷ ʦʪʚʦʨʠ 

ʩʤʫʛʠ. 

ʉʫʤʘʨʥʘ ʧʣʦʱʘ ʟʤʠʥʘʥʥʷ: 

1380122355 =ÖÖ== ddFçì  ʤʤ
2
. 

ʇʝʨʝʚʽʨʷʻʤʦ ʦʪʚʦʨʠ ʩʤʫʛʠ ʥʘ ʟʤʠʥʘʥʥʷ: 
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Ð
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 ʪʦʙʪʦ ʫʤʦʚʘ ʤʽʮʥʦʩʪʽ ʚʠʢʦʥʘʥʘ. 

 

ʊʝʤʘ 4. ɻʝʦʤʝʪʨʠʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʣʦʩʢʠʭ ʧʝʨʝʪʠʥʽʚ 

 

1. ʆʙʛʦʚʦʨʝʥʥʷ ʦʩʥʦʚʥʠʭ ʧʦʣʦʞʝʥʴ ʪʝʤʠ ʪʘ ʧʠʪʘʥʴ ʩʘʤʦʩʪʽʡʥʦʛʦ 

ʚʠʚʯʝʥʥʷ: 

 

1. ɿʘ ʷʢʠʤʠ ʬʦʨʤʫʣʘʤʠ ʟʥʘʭʦʜʷʪʴ ʢʦʦʨʜʠʥʘʪʠ ʮʝʥʪʨʫ ʚʘʛʠ ʧʣʦʩʢʦʾ 

ʬʽʛʫʨʠ? 

2. ʏʦʤʫ ʜʦʨʽʚʥʶʻ ʩʫʤʘ ʦʩʴʦʚʠʭ ʤʦʤʝʥʪʽʚ ʽʥʝʨʮʽʾ ʚʽʜʥʦʩʥʦ ʜʚʦʭ ʚʟʘʻʤʥʦ 

ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʠʭ ʦʩʝʡ? 

3. ɼʣʷ ʷʢʠʭ ʬʽʛʫʨ ʤʦʞʣʠʚʦ ʙʝʟ ʨʦʟʨʘʭʫʥʢʽʚ ʚʩʪʘʥʦʚʠʪʠ ʧʦʣʦʞʝʥʥʷ 

ʛʦʣʦʚʥʠʭ ʮʝʥʪʨʘʣʴʥʠʭ ʦʩʝʡ? 

4. ɺʽʜʥʦʩʥʦ ʷʢʠʭ ʮʝʥʪʨʘʣʴʥʠʭ ʦʩʝʡ ʦʩʴʦʚʽ ʤʦʤʝʥʪʠ ʽʥʝʨʮʽʾ ʤʘʶʪʴ 

ʥʘʡʙʽʣʴʰʝ ʽ ʥʘʡʤʝʥʰʝ ʟʥʘʯʝʥʥʷ? 

5. ʗʢʠʡ ʽʟ ʜʚʦʭ ʤʦʤʝʥʪʽʚ ʽʥʝʨʮʽʾ ʢʚʘʜʨʘʪʥʦʛʦ ʧʝʨʝʨʽʟʫ ʙʽʣʴʰʠʡ: ʚʽʜʥʦʩʥʦ 

ʮʝʥʪʨʘʣʴʥʦʾ ʦʩʽ, ʧʘʨʘʣʝʣʴʥʽʡ ʩʪʦʨʦʥʘʤ, ʯʠ ʚʽʜʥʦʩʥʦ ʮʝʥʪʨʘʣʴʥʦʾ ʚʽʩʽ, ʱʦ 

ʧʨʦʭʦʜʠʪʴ ʯʝʨʝʟ ʜʽʘʛʦʥʘʣʴ? 

6. ɿʘ ʷʢʦʶ ʬʦʨʤʫʣʦʶ ʟʥʘʭʦʜʷʪʴ ʚʽʜʮʝʥʪʨʦʚʘʥʠʡ ʤʦʤʝʥʪ ʽʥʝʨʮʽʾ? 

7. ɿʘ ʷʢʦʶ ʬʦʨʤʫʣʦʶ ʟʥʘʭʦʜʷʪʴ ʢʫʪ ʥʘʭʠʣʫ ʛʦʣʦʚʥʠʭ ʮʝʥʪʨʘʣʴʥʠʭ ʦʩʝʡ? 



8. ɿʘ ʷʢʠʤʠ ʬʦʨʤʫʣʘʤʠ ʚʠʟʥʘʯʘʶʪʴ ʦʩʴʦʚʽ ʤʦʤʝʥʪʠ ʽʥʝʨʮʽʾ ʧʨʦʩʪʠʭ ʬʽʛʫʨ 

(ʪʨʠʢʫʪʥʠʢʘ, ʧʨʷʤʦʢʫʪʥʠʢʘ. ʢʦʣʘ)? 

9. ɿʘ ʷʢʠʤʠ ʬʦʨʤʫʣʘʤʠ ʟʥʘʭʦʜʷʪʴ ʦʩʴʦʚʽ ʤʦʤʝʥʪʠ ʽʥʝʨʮʽʾ ʥʘʧʽʚʢʨʫʛʘ, 

ʚʽʜʥʦʩʥʦ ʦʩʝʡ ʷʢʽ ʧʨʦʭʦʜʷʪʴ ʯʝʨʝʟ ʮʝʥʪʨ ʚʘʛʠ ʧʝʨʝʨʽʟʫ? 

 

2. ɯʥʜʠʚʽʜʫʘʣʴʥʝ ʪʝʩʪʫʚʘʥʥʷ. 

 

3. ʇʨʘʢʪʠʯʥʽ ʟʘʚʜʘʥʥʷ. 

 

ʇʨʠʢʣʘʜ 1. ɺʠʟʥʘʯʠʪʠ ʢʦʦʨʜʠʥʘʪʠ ʮʝʥʪʨʘ ʚʘʛʠ ʧʝʨʝʪʠʥʫ ʫ ʬʦʨʤʽ 

ʧʽʚʢʦʣʘ ï ʨʠʩʫʥʦʢ 1. 

ʈʦʟʚôʷʟʫʚʘʥʥʷ: 

ʆʩʢʽʣʴʢʠ ʫ ʻ ʚʽʩʩʶ ʩʠʤʝʪʨʽʾ ʧʝʨʝʪʠʥʫ, ʪʦ 0=Ñõ . 

ɺʠʟʥʘʯʘʻʤʦ ʩʪʘʪʠʯʥʠʡ ʤʦʤʝʥʪ ʧʝʨʝʪʠʥʫ ʚʽʜʥʦʩʥʦ ʦʩʽ ʭ: 

ñ=
F

x ydFS . 

ɺʠʜʽʣʠʤʦ ʫ ʧʝʨʝʪʠʥʽ ʥʝʩʢʽʥʯʝʥʦ ʤʘʣʠʡ ʝʣʝʤʝʥʪ ʫ ʚʠʛʣʷʜʽ ʩʤʫʛʠ 

ʜʦʚʞʠʥʦʶ 2ʭ ʽ ʪʦʚʱʠʥʦʶ dy, ʷʢʫ ʤʦʞʥʘ ʨʦʟʛʣʷʜʘʪʠ ʷʢ ʝʣʝʤʝʥʪʘʨʥʠʡ 

ʧʨʷʤʦʢʫʪʥʠʢ. 
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ʇʣʦʱʘ ʝʣʝʤʝʥʪʫ: 

 
.2xdydF=  

 

ɺʠʨʘʟʠʤʦ ʢʦʦʨʜʠʥʘʪʠ ʭ ʽ ʫ 

ʯʝʨʝʟ ʨʘʜʽʫʩ R ʽ ʢʫʪ ű: 

 

jcosRx= , jsinRy= . 

 

ʈʠʩʫʥʦʢ 1. ï ɻʨʘʬʽʯʥʘ ʫʤʦʚʘ ʽ 

 ʨʦʟʨʘʭʫʥʢʦʚʘ ʩʭʝʤʘ ʜʦ ʧʨʠʢʣʘʜʫ 1. 

 

ʊʦʜʽ ʜʠʬʝʨʝʥʮʽʘʣ dy ʜʦʨʽʚʥʶʻ: 

jjj dRRddy cos)sin( == . 



ɿ ʫʨʘʭʫʚʘʥʥʷʤ ʧʦʧʝʨʝʜʥʽʭ ʨʦʟʨʘʭʫʥʢʽʚ ʙʫʜʝʤʦ ʤʘʪʠ: 
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p p
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ɺʠʟʥʘʯʘʻʤʦ ʢʦʦʨʜʠʥʘʪʫ ʫʉ: 
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ʇʨʠʢʣʘʜ 2. ɺʠʟʥʘʯʠʪʠ ʧʦʣʦʞʝʥʥʷ ʮʝʥʪʨʫ ʚʘʛʠ ʧʨʷʤʦʢʫʪʥʦʛʦ ʧʝʨʝʪʠʥʫ 

ʨʦʟʤʽʨʦʤ 3050³=³bh  ʩʤ, ʦʩʣʘʙʣʝʥʦʛʦ ʢʨʫʛʣʠʤ ʦʪʚʦʨʦʤ ʜʽʘʤʝʪʨʦʤ 18=d  

ʩʤ ï ʨʠʩʫʥʦʢ 2. ʎʝʥʪʨ ʢʦʣʘ ʨʦʟʪʘʰʦʚʘʥʠʡ ʥʘ ʚʽʜʩʪʘʥʽ 15=c  ʩʤ ʚʽʜ ʚʝʨʭʥʴʦʾ 

ʩʪʦʨʦʥʠ ʧʨʷʤʦʢʫʪʥʠʢʘ.  
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ʈʦʟʚ'ʷʟʫʚʘʥʥʷ:  

ʆʩʢʽʣʴʢʠ ʫ ʻ ʚʽʩʩʶ ʩʠʤʝʪʨʽʾ 

ʧʝʨʝʪʠʥʫ, ʪʦ 0=Ñõ . 

 ʈʦʟʙʠʚʘʻʤʦ ʧʝʨʝʪʠʥ ʥʘ 

ʝʣʝʤʝʥʪʘʨʥʽ ʬʽʛʫʨʠ: ʧʨʷʤʦʢʫʪʥʠʢ ʟ 

ʧʣʦʱʝʶ 150050301 =Ö==bhF  ʩʤ
3
 

ʽ ʢʨʫʛ ʧʣʦʱʝʶ 
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ɿʘ ʩʠʩʪʝʤʫ ʚʽʜʣʽʢʫ ʧʨʠʡʤʘʻʤʦ 

ʦʩʽ ʩʠʤʝʪʨʽʾ ʧʨʷʤʦʢʫʪʥʠʢʘ. ʊʦʜʽ 

ʡʦʛʦ ʩʪʘʪʠʯʥʽ ʤʦʤʝʥʪʠ ʚʽʜʥʦʩʥʦ 

ʦʙʨʘʥʠʭ ʦʩʝʡ ʜʦʨʽʚʥʶʶʪʴ ʥʫʣʶ. 

 

ʈʠʩʫʥʦʢ 2. - ɻʨʘʬʽʯʥʘ ʫʤʦʚʘ 

 ʜʦ ʧʨʠʢʣʘʜʫ 2. 

ʉʪʘʪʠʯʥʠʡ ʤʦʤʝʥʪ ʢʦʣʘ ʚʽʜʥʦʩʥʦ ʦʩʽ ʭ:   
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ɺʠʟʥʘʯʘʻʤʦ ʢʦʦʨʜʠʥʘʪʫ ʫʉ  ʧʝʨʝʪʠʥʫ: 
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ʇʨʠʢʣʘʜ 3. ʂʨʫʛʣʠʡ ʜʠʩʢ ʨʘʜʽʫʩʦʤ R ʟ ʚʦʩʴʤʘ ʧʨʷʤʦʢʫʪʥʠʤʠ ʦʪʚʦʨʘʤʠ 

ʨʦʟʤʽʨʦʤ d³b  ʥʘ ʨʘʜʽʫʩʽ r0 ʤʘʻ ʮʝʥʪʨʘʣʴʥʠʡ ʢʨʫʛʣʠʡ ʦʪʚʽʨ ʨʘʜʽʫʩʦʤ r - 

ʨʠʩʫʥʦʢ 3. ʆʙʯʠʩʣʠʪʠ ʦʩʴʦʚʽ ʽ ʧʦʣʷʨʥʠʡ ʤʦʤʝʥʪʠ ʽʥʝʨʮʽʾ ʜʠʩʢʫ ʚʽʜʥʦʩʥʦ 

ʮʝʥʪʨʘʣʴʥʠʭ ʦʩʝʡ. 

ʈʦʟʚ'ʷʟʫʚʘʥʥʷ: 

ʆʩʢʽʣʴʢʠ ʧʝʨʝʪʠʥ ʧʦʣʷʨʥʦ ʩʠʤʝʪʨʠʯʥʠʡ, ʪʦ Pyx III 5,0==  (ʧʦʣʶʩʦʤ ʻ 

ʮʝʥʪʨ ʚʘʛʠ ʉ ʧʝʨʝʪʠʥʫ). 

ʆʙʯʠʩʣʶʻʤʦ ʧʦʣʷʨʥʽ ʤʦʤʝʥʪʠ ʽʥʝʨʮʽʾ ʝʣʝʤʝʥʪʘʨʥʠʭ ʬʽʛʫʨ, ʷʢʽ ʩʢʣʘʜʘʶʪʴ 

ʧʝʨʝʪʠʥ, ʚʽʜʥʦʩʥʦ ʚʣʘʩʥʠʭ ʮʝʥʪʨʽʚ ʚʘʛʠ (ʜʣʷ ʜʠʩʢʫ ʽ ʢʨʫʛʣʦʛʦ ʦʪʚʦʨʫ ʮʝʥʪʨʦʤ 

ʚʘʛʠ ʻ ʪʦʯʢʘ ʉ, ʜʣʷ ʧʨʷʤʦʢʫʪʥʦʛʦ ʦʪʚʦʨʫ ï ʪʦʯʢʘ ʉ0): 
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3) ʚʝʨʭʥʽʡ ʧʨʷʤʦʢʫʪʥʠʡ ʦʪʚʽʨ: 
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ʇʦʣʷʨʥʠʡ ʤʦʤʝʥʪ ʧʨʷʤʦʢʫʪʥʠʢʘ 

ʚʽʜʥʦʩʥʦ ʪʦʯʢʠ ʉ: 

ʈʠʩʫʥʦʢ 3 - ɻʨʘʬʽʯʥʘ ʫʤʦʚʘ 

 ʜʦ ʧʨʠʢʣʘʜʫ 3. 
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ʇʦʣʷʨʥʠʡ ʤʦʤʝʥʪ ʚʩʴʦʛʦ ʧʝʨʝʪʠʥʫ ʚʽʜʥʦʩʥʦ ʮʝʥʪʨʘ ʚʘʛʠ ʉ: 
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ʇʨʠʢʣʘʜ 4. ʇʝʨʝʪʠʥ ʩʪʝʨʞʥʷ ʩʢʣʘʜʝʥʠʡ ʽʟ ʜʚʦʭ ʰʚʝʣʝʨʽʚ ˉ 20, ʷʢʽ 

ʟôʻʜʥʘʥʽ ʤʽʞ ʩʦʙʦʶ ʧʣʘʥʢʘʤʠ ï ʨʠʩʫʥʦʢ 4. ɺʠʟʥʘʯʠʪʠ ʚʽʜʩʪʘʥʴ ʘ, ʧʨʠ ʷʢʽʡ 

ʛʦʣʦʚʥʽ ʮʝʥʪʨʘʣʴʥʽ ʤʦʤʝʥʪʠ ʽʥʝʨʮʽʾ ʧʝʨʝʪʠʥʫ ʙʫʜʫʪʴ ʦʜʥʘʢʦʚʽ. ʇʨʠ 

ʨʦʟʨʘʭʫʥʢʘʭ ʧʣʘʥʢʘʤʠ ʥʝʭʪʫʚʘʪʠ. 

ʈʦʟʚôʷʟʫʚʘʥʥʷ: 

ɿ ʜʦʜʘʪʢʫ ʃ ʚʠʟʥʘʯʘʻʤʦ ʛʝʦʤʝʪʨʠʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʰʚʝʣʝʨʘ ˉ 20: 
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ʆʩʢʽʣʴʢʠ ʧʝʨʝʪʠʥ ʤʘʻ ʦʩʽ ʩʠʤʝʪʨʽʾ 

ʭ ʽ ʫ, ʪʦ ʚʦʥʠ ʻ ʡʦʛʦ ʮʝʥʪʨʘʣʴʥʠʤʠ 

ʛʦʣʦʚʥʠʤʠ ʦʩʷʤʠ. 

ɻʦʣʦʚʥʠʡ ʤʦʤʝʥʪ ʽʥʝʨʮʽʾ 

ʧʝʨʝʪʠʥʫ ʚʽʜʥʦʩʥʦ ʦʩʽ ʭ: 

 

3060153022 =Ö== ø
xõ I²  ʩʤ. 

 

ɻʦʣʦʚʥʠʡ ʤʦʤʝʥʪ ʽʥʝʨʮʽʾ 

ʧʝʨʝʪʠʥʫ ʚʽʜʥʦʩʥʦ ʦʩʽ ʫ: 

 

ʈʠʩʫʥʦʢ 4. - ɻʨʘʬʽʯʥʘ ʫʤʦʚʘ ʽ  

ʨʦʟʨʘʭʫʥʢʦʚʘ ʩʭʝʤʘ ʜʦ ʧʨʠʢʣʘʜʫ 4. 
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ʗʢ ʚʠʜʥʦ ʟ ʨʠʩʫʥʢʫ 5, 00 5,0 xaa += , ʪʦʤʫ: 
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a  ʩʤ. 

 

 

 



ʊʝʤʘ 5. ʂʨʫʯʝʥʥʷ. 

 

1. ʆʙʛʦʚʦʨʝʥʥʷ ʦʩʥʦʚʥʠʭ ʧʦʣʦʞʝʥʴ ʪʝʤʠ ʪʘ ʧʠʪʘʥʴ ʩʘʤʦʩʪʽʡʥʦʛʦ 

ʚʠʚʯʝʥʥʷ: 

1. ʑʦ ʥʘʟʠʚʘʶʪʴ ʤʦʤʝʥʪʦʤ ʢʨʫʯʝʥʥʷ? 

2. ʗʢʽ ʥʘʧʨʫʞʝʥʥʷ ʚʠʥʠʢʘʶʪʴ ʚ ʧʦʧʝʨʝʯʥʦʤʫ ʧʝʨʝʨʽʟʽ ʢʨʫʛʣʦʛʦ ʩʪʨʠʞʥʷ 

ʧʨʠ ʢʨʫʯʝʥʥʽ? 

3. ʌʦʨʤʫʣʘ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʜʦʪʠʯʥʠʭ ʥʘʧʨʫʞʝʥʴ ʧʨʠ ʢʨʫʯʝʥʥʽ. 

4. ʏʦʤʫ ʜʦʨʽʚʥʶʶʪʴ ʜʦʪʠʯʥʽ ʥʘʧʨʫʞʝʥʥʷ ʧʨʠ ʢʨʫʯʝʥʥʽ ʽ ʜʝ ʾʭ 

ʤʘʢʩʠʤʘʣʴʥʝ ʟʥʘʯʝʥʥʷ? 

5. ʏʦʤʫ ʜʦʨʽʚʥʶʻ ʧʦʣʷʨʥʠʡ ʤʦʤʝʥʪ ʦʧʦʨʫ ʧʨʠ ʢʨʫʯʝʥʥʽ? ʆʜʠʥʠʮʽ 

ʚʠʤʽʨʶʚʘʥʥʷ? 

6. ʌʦʨʤʫʣʘ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʢʫʪʘ ʟʘʢʨʫʯʫʚʘʥʥʷ ʧʨʠ ʢʨʫʯʝʥʥʽ? 

 

2. ɯʥʜʠʚʽʜʫʘʣʴʥʝ ʪʝʩʪʫʚʘʥʥʷ. 

 

3. ʇʨʘʢʪʠʯʥʽ ʟʘʚʜʘʥʥʷ. 

 

ʇʨʠʢʣʘʜ ʨʦʟʚôʷʟʫʚʘʥʥʷ ʟʘʜʘʯ. 

 

ʇʨʠʢʣʘʜ 1. ʉʪʫʧʽʥʯʘʩʪʠʡ ʩʪʘʣʝʚʠʡ ʚʘʣ ʢʨʫʛʣʦʛʦ ʧʦʧʝʨʝʯʥʦʛʦ ʧʝʨʝʪʠʥʫ 

ʞʦʨʩʪʢʦ ʟʘʢʨʽʧʣʝʥʠʡ ʦʜʥʠʤ ʢʽʥʮʝʤ. ʇʦʙʫʜʫʚʘʪʠ ʝʧʶʨʫ ʢʨʫʪʷʯʠʭ ʤʦʤʝʥʪʽʚ, 

ʤʘʢʩʠʤʘʣʴʥʠʭ ʜʦʪʠʯʥʠʭ ʥʘʧʨʫʞʝʥʴ ʽ ʢʫʪʽʚ ʧʦʚʦʨʦʪʫ ʧʦʧʝʨʝʯʥʠʭ ʧʝʨʝʪʠʥʽʚ. 

ʄʦʜʫʣɹ ʟʩʫʚʫ ʤʘʪʝʨʽʘʣʫ ʙʨʫʩʘ 4108Ö=G  ʄʇʘ. 
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ʈʠʩʫʥʦʢ 1. ï ɻʨʘʬʽʯʥʘ ʫʤʦʚʘ ʜʦ ʧʨʠʢʣʘʜʫ 1. 

 



ʈʦʟʚôʷʟʫʚʘʥʥʷ: 

ɽʧʶʨʫ ʢʨʫʪʷʯʠʭ ʤʦʤʝʥʪʽʚ ʙʫʜʫʻʤʦ, ʧʦʯʠʥʘʶʯʠ ʟ ʚʽʣʴʥʦʛʦ (ʣʽʚʦʛʦ) ʢʽʥʮʷ, 

ʱʦ ʜʦʟʚʦʣʷʻ ʥʝ ʚʠʟʥʘʯʘʪʠ ʨʝʘʢʪʠʚʥʠʡ ʤʦʤʝʥʪ ʚ ʟʘʱʝʤʣʝʥʽ. ɿʘʩʪʦʩʦʚʫʻʤʦ 

ʤʝʪʦʜ ʧʝʨʝʪʠʥʽʚ. ʈʦʟʙʠʚʘʻʤʦ ʚʘʣ ʥʘ ʜʽʣʷʥʢʠ ʥʘʚʘʥʪʘʞʝʥʥʷ, ʷʢʽ ʨʦʟʜʽʣʷʶʪʴʩʷ 

ʤʽʩʮʷʤʠ ʧʨʠʢʣʘʜʝʥʥʷ ʩʢʨʫʯʫʚʘʣʴʥʠʭ ʤʦʤʝʥʪʽʚ. ʊʘʢʠʤ ʯʠʥʦʤ ʦʪʨʠʤʘʻʤʦ ʪʨʠ 

ʜʽʣʷʥʢʠ ï ɸʉ, ʉʂ ʽ ʂL ï ʨʠʩʫʥʦʢ 1. ʇʨʦʚʦʜʠʤʦ ʚ ʜʦʚʽʣʴʥʦʤʫ ʤʽʩʮʽ ʜʽʣʴʥʠʢʠ 

ɸʉ ʧʝʨʝʪʠʥ  1-1, ʚʽʜʢʠʜʘʻʤʦ ʣʽʚʫ ʚʽʜ ʧʝʨʝʪʠʥʫ ʯʘʩʪʠʥʫ ʚʘʣʘ (ʦʩʢʽʣʴʢʠ ʪʘʤ 

ʦʧʦʨʘ) ʽ ʩʢʣʘʜʘʻʤʦ ʨʽʚʥʷʥʥʷ ʨʽʚʥʦʚʘʛʠ ʜʣʷ ʧʨʘʚʦʾ ʯʘʩʪʠʥʠ ʚʘʣʘ.  

ɺ ʨʝʟʫʣʴʪʘʪʽ ʦʪʨʠʤʘʻʤʦ:  

111 -=-=-= ÌÌÌ êð  ʢʅĿʤ.  

ɼʣʷ ʜʽʣʷʥʢʠ ʉʂ (ʧʝʨʝʪʠʥ 2-2):  

12212 ==+-=+-= ÌÌÌÌÌÌ êð  ʢʅĿʤ. 

ɼʣʷ ʜʽʣʷʥʢʠ ʂL (ʧʝʨʝʪʠʥ 3-3):  

33423213 -=-=-+-=-+-= ÌÌÌÌÌÌÌÌ êð  ʢʅĿʤ. 
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ʈʠʩʫʥʦʢ 2 ï ɽʧʶʨʠ ʩʪʫʧʽʥʯʘʩʪʦʛʦ ʚʘʣʘ 

 

ɼʣʷ ʧʦʙʫʜʦʚʠ ʝʧʶʨʠ ʤʘʢʩʠʤʘʣʴʥʠʭ ʜʦʪʠʯʥʠʭ ʥʘʧʨʫʞʝʥʴ ʨʦʟʙʠʚʘʻʤʦ ʚʘʣ 

ʥʘ ʜʽʣʷʥʢʠ ʥʘʚʘʥʪʘʞʝʥʥʷ, ʷʢʽ ʨʦʟʜʽʣʷʶʪʴʩʷ ʤʽʩʮʷʤʠ ʧʨʠʢʣʘʜʝʥʥʷ 

ʩʢʨʫʯʫʚʘʣɹʥʠʭ ʤʦʤʝʥʪʽʚ ʽ ʧʝʨʝʧʘʜʘʤʠ ʜʽʘʤʝʪʨʫ ʧʦʧʝʨʝʯʥʦʛʦ ʧʝʨʝʪʠʥʫ. ʊʘʢʠʤ 

ʯʠʥʦʤ, ʤʘʤ̒ʦ ʧôʷʪʴ ʜʽʣʷʥʦʢ ï ɸɺ, ɺʉ, ʉD, DK ʽ KL. ɺʠʟʥʘʯʠʤʦ ʜʣʷ 

ʧʦʧʝʨʝʯʥʦʛʦ ʧʝʨʝʪʠʥʫ ʢʦʞʥʦʾ ʜʽʣʷʥʢʠ ʧʦʣʷʨʥʠʡ ʤʦʤʝʥʪ ʦʧʦʨʫ: 
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ʋ ʤʝʞʘʭ ʜʽʣʷʥʢʠ ʥʘʧʨʫʞʝʥʥʷ ʜʣʷ ʨʽʟʥʠʭ ʧʦʧʝʨʝʯʥʠʭ ʧʝʨʝʪʠʥʽʚ ʥʝ 

ʟʤʽʥʶʶʪʴʩʷ ʽ ʧʨʠʡʤʘʶʪʴ ʪʘʢʽ ʟʥʘʯʝʥʥʷ: 
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ʇʽʩʣʷ ʚʠʟʥʘʯʝʥʥʷ ʤʘʢʩʠʤʘʣʴʥʠʭ ʜʦʪʠʯʥʠʭ ʥʘʧʨʫʞʝʥʴ ʥʘ ʜʽʣʷʥʢʘʭ 

ʙʫʜʫʻʤʦ ʝʧʶʨʫ. ɰʾ ʘʥʘʣʽʟ ʧʦʢʘʟʫʻ, ʱʦ ʥʝʙʝʟʧʝʯʥʠʤ ʻ ʢʦʞʥʠʡ ʧʝʨʝʪʠʥ ʥʘ 

ʜʽʣʷʥʮʽ ɺD. 

ɼʣʷ ʧʦʙʫʜʦʚʠ ʝʧʶʨʠ ʢʫʪʽʚ ʧʦʚʦʨʦʪʫ ʧʝʨʝʪʠʥʽʚ ʚʠʟʥʘʯʘʻʤʦ ʢʫʪʠ 

ʟʘʢʨʫʯʫʚʘʥʥʷ ʜʣʷ ʢʦʞʥʦʾ ʟ ʧôʷʪʠ ʜʽʣʴʥʠʮʴ, ʚʠʜʽʣʝʥʠʭ ʧʨʠ ʧʦʙʫʜʦʚʽ ʝʧʶʨʠ 

ʤʘʢʩʠʤʘʣʴʥʠʭ ʥʘʧʨʫʞʝʥʴ. 

ɺʠʟʥʘʯʠʤʦ ʜʣʷ ʧʦʧʝʨʝʯʥʦʛʦ ʧʝʨʝʪʠʥʫ ʢʦʞʥʦʾ ʜʽʣʷʥʢʠ ʧʦʣʷʨʥʠʡ ʤʦʤʝʥʪ 

ʽʥʝʨʮʽʾ: 

1271700
32

60

32

44
1 =

Ö
=

Ö
=

pp d
I AB

P  ʤʤ
4
; 

613281
32

50

32

44
2 =

Ö
=

Ö
==

ppd
II CD

P
BC
P  ʤʤ

4
; 

4019200
32

80

32

44
3 =

Ö
=

Ö
==

ppd
II KL

P
DK
P  ʤʤ

4
. 

 

 



ʂʫʪʠ ʟʘʢʨʫʯʫʚʘʥʥʷ ʜʽʣʷʥʦʢ: 
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ɺʠʟʥʘʯʘʻʤʦ ʢʫʪʠ ʧʦʚʦʨʦʪʫ ʧʝʨʝʪʠʥʽʚ ʥʘ ʛʨʘʥʠʮʷʭ ʜʽʣʷʥʦʢ: 

0=Lj ; 

0037,0-=+= KLLK jjj  ʨʘʜ; 

0025,00012,00037,0 -=+-=+= DKKD jjj  ʨʘʜ; 

0057,00082,00025,0 =+-=+= CDDC jjj  ʨʘʜ; 

0025,00082,00057,0 -=-=+= BCCB jjj  ʨʘʜ; 

0143,00118,00025,0 -=--=+= ABDA jjj  ʨʘʜ. 

ʇʽʩʣʷ ʚʠʟʥʘʯʝʥʥʷ ʢʫʪʽʚ ʧʦʚʦʨʦʪʫ ʧʝʨʝʪʠʥʽʚ ʥʘ ʛʨʘʥʠʮʷʭ ʜʽʣʷʥʦʢ ʙʫʜʫʻʤʦ 

ʝʧʶʨʫ. 

 

ʇʨʠʢʣʘʜ 2. ʆʙʨʘʪʠ ʨʘʮʽʦʥʘʣʴʥʽʰʫ ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʨʦʟʪʘʰʫʚʘʥʥʷ ʰʢʽʚʽʚ 

ʥʘ ʚʘʣʫ ï ʨʠʩʫʥʦʢ 3. ɺʠʟʥʘʯʠʪʠ ʜʣʷ ʦʙʨʘʥʦʾ ʩʭʝʤʠ ʽʟ ʨʦʟʨʘʭʫʥʢʫ ʥʘ ʤʽʮʥʽʩʪʴ ʽ 

ʞʦʨʩʪʢʽʩʪʴ ʧʦʪʨʽʙʥʽ ʨʦʟʤʽʨʠ ʧʦʧʝʨʝʯʥʦʛʦ ʧʝʨʝʪʠʥʫ ʚʘʣʘ ʚ ʜʚʦʭ ʚʘʨʽʘʥʪʘʭ: 

ʧʝʨʝʪʠʥ ï ʢʨʫʛ, ʧʝʨʝʪʠʥ ï ʢʽʣʴʮʝ ʟ ʚʽʜʥʦʰʝʥʥʷʤ ʚʥʫʪʨʽʰʥʴʦʛʦ ʜʽʘʤʝʪʨʘ ʜʦ 

ʟʦʚʥʽʥhʴʦʛʦ 7,0=ʩ . ɼʣʷ ʤʘʪʝʨʽʘʣʫ ʚʘʣʘ ʜʦʧʫʩʪʠʤʝ ʜʦʪʠʯʥʝ ʥʘʧʨʫʞʝʥʥʷ 

[] 25=t  ʄʇʘ, ʜʦʧʫʩʪʠʤʠʡ ʧʦʛʦʥʥʠʡ ʢʫʪ ʟʘʢʨʫʯʫʚʘʥʥʷ [] 3103,5 -Ö=j  ʨʘʜ/ʤ, 

ʤʦʜʫʣʴ ʟʩʫʚʫ 4108Ö=G  ʄʇʘ. ʉʢʨʫʯʫʚʘʣʴʥʽ ʤʦʤʝʥʪʠ ʥʘ ʰʢʽʚʘʭ: 20871=Ì  



ʅĿʤ, 9552=Ì  ʅĿʤ, 6103=Ì  ʅĿʤ, 5224 =Ì  ʅĿʤ. ɺʠʟʥʘʯʠʪʠ, ʥʘʩʢʽʣʴʢʠ 

ʣʝʛʰʝ ʙʫʜʝ ʚʘʣ ʟ ʢʣ̔ʴʮʝʚʠʤ ʧʝʨʝʪʠʥʦʤ. 

ʈʦʟʚôʷʟʫʚʘʥʥʷ: 
ʇʦʙʫʜʫʻʤʦ ʜʣʷ ʦʙʦʭ ʩʭʝʤ ʝʧʶʨʠ ʢʨʫʪʷʯʠʭ ʤʦʤʝʥʪʽʚ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʤʝʪʦʜʘ ʧʝʨʝʪʠʥʽʚ. ɸʥʘʣʽʟ ʝʧʶʨ ʧʦʢʘʟʫʻ, ʱʦ ʜʣʷ ʧʝʨʰʦʾ ʩʭʝʤʠ ʤʘʢʩʠʤʘʣʴʥʠʡ 

ʢʨʫʪʷʯʠʡ ʤʦʤʝʥʪ 2087max=Ì  ʅĿʤ, ʜʣʷ ʜʨʫʛʦʾ 1132max=Ì  ʅĿʤ. ʅʝʚʘʞʢʦ 

ʧʝʨʝʢʦʥʘʪʠʩʷ, ʱʦ ʧʨʠ ʽʥʰʠʭ ʚʘʨʽʘʥʪʘʭ ʨʦʟʪʘʰʫʚʘʥʥʷ ʰʢʽʚʽʚ ʤʘʢʩʠʤʘʣʴʥʠʡ 

ʢʨʫʪʷʯʠʡ ʤʦʤʝʥʪ ʥʝ ʟʤʝʥʰʠʪʴʩʷ. 

ɿ ʫʤʦʚʠ ʤʽʮʥʦʩʪʽ ʚʠʟʥʘʯʘʻʤʦ ʧʦʪʨʽʙʥʠʡ ʤʦʤʝʥʪ ʦʧʦʨʫ ʧʝʨʝʪʠʥʫ ʚʘʣʘ: 

[] [ ]
[]

6

6

maxmax
max 103,45

1025

1132 -Ö=
Ö

==Ý¢=
t

tt
M

W
W

M
P

P

 ʤ
3
. 

 

ɼʽʘʤʝʪʨ ʚʘʣʘ ʢʨʫʛʣʦʛʦ ʧʝʨʝʪʠʥʫ: 

[ ]
0615,0

103,451616
3

6

3 =
ÖÖ

==
-

pp

P
êð

W
d  ʤ. 

ɿʦʚʥʽʰʥʽʡ ʜʽʘʤʝʪʨ ʚʘʣʘ ʢʽʣʴʮʝʚʦʛʦ ʧʝʨʝʪʠʥʫ: 

 

[ ]

( ) ( )
0672,0

7,01

103,4516

1

16
3

4

6

3
4

=
-

ÖÖ
=

-
=

-

pp ñ

W
d Pç

êë  ʤ. 

ɿ ʫʤʦʚʠ ʞʦʨʩʪʢʦʩʪʽ ʚʠʟʥʘʯʘʻʤʦ ʧʦʪʨʽʙʥʠʡ ʧʦʣʷʨʥʠʡ ʤʦʤʝʥʪ ʽʥʝʨʮʽʾ: 

1

2 3 4

ɽʄ, ʅĿʤ
5221132

2087

M1

M2 M3 M4

2 3 4

ɽʄ, ʅĿʤ

5221132

955

M2 M3 M4

M1

1

 

ʘ ʙ 

ʈʠʩʫʥʦʢ 3 ï ʉʭʝʤʠ ʨʦʟʪʘʰʫʚʘʥʥʷ ʰʢʽʚʽʚ ʥʘ ʚʘʣʘ ʽ ʝʧʶʨʠ ʢʨʫʪʷʯʠʭ ʤʦʤʝʥʪʽʚ 



[] [ ]
[]

8

310

maxmax 10267
103,5108

1132 -

-
Ö=

ÖÖÖ
==Ý¢=

j
jj

G

Ì
I

GI

Ì
P

P

 ʤ
4
. 

ɼʽʘʤʝʪʨ ʚʘʣʘ ʢʨʫʛʣʦʛʦ ʧʝʨʝʪʠʥʫ: 

[ ]
0725,0

102673232
4

8

4 =
ÖÖ

==
-

pp

P
êð

I
d ʤ. 

ɿʦʚʥʽʰʥʽʡ ʜʽʘʤʝʪʨ ʚʘʣʘ ʢʽʣʴʮʝʚʦʛʦ ʧʝʨʝʪʠʥʫ: 

[ ]

( ) ( )
0775,0

7,01

1026732

1

32
4

4

8

4
4

=
-

ÖÖ
=

-
=

-

pp ñ

I
d Pç

êë  ʤ. 

ʇʦʪʨʽʙʥʽ ʨʦʟʤʽʨʠ ʧʝʨʝʪʠʥʫ ʽʟ ʨʦʟʨʘʭʫʥʢʫ ʥʘ ʞʦʨʩʪʢʽʩʪʴ ʙʽʣʴʰʝ, ʥʽʞ ʽʟ 

ʨʦʟʨʘʭʫʥʢʫ ʥʘ ʤʽʮʥʽʩʪʴ, ʪʦʤʫ ʧʨʠʡʤʘʻʤʦ ʾʭ ʚ ʷʢʦʩʪʽ ʢʽʥʮʝʚʠʭ. ʇʽʩʣʷ 

ʦʢʨʫʛʣʝʥʥʷ ʙʫʜʝʤʦ ʤʘʪʠ 72=êðd  ʤʤ, 78=ç
êëd  ʤʤ. 

ɺʥʫʪʨʽʰʥʽʡ ʜʽʘʤʝʪʨ ʢʽʣʴʮʝʚʦʛʦ ʧʝʨʝʪʠʥʫ: 

6,54787,0 =Ö=Ö= ç
êë

â
êë dñd  ʤʤ. 

ɺʠʟʥʘʯʘʻʤʦ ʧʣʦʱʽ ʧʦʧʝʨʝʯʥʠʭ ʧʝʨʝʪʠʥʽʚ ʢʨʫʛʣʦʛʦ ʽ ʢʽʣʴʮʝʚʦʛʦ ʚʘʣʽʚ: 

4069
4

72

4

22

=
Ö

=
Ö

=
pp êð

êð

d
S  ʤʤ

2
; 

( ) ( ) ( )
2436

4
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4
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=
-Ö

=
ùú

ø
éê

è -Ö

=
p

p â
êë

ç
êë

êë

dd

S  ʤʤ
2
. 

 

ɺʠʟʥʘʯʘʻʤʦ, ʥʘʩʢʽʣʴʢʠ ʙʫʜʝ ʣʝʛʰʝ ʢʽʣʴʮʝʚʠʡ ʚʘʣ: 

%1,40%100
4069

24364069
=Ö

-
. 

 

ʇʨʠʢʣʘʜ 3. ʉʪʘʣʝʚʠʡ ʚʘʣ ʜʽʘʤʝʪʨʦʤ 50=d  ʤʤ ʟʘʢʨʫʯʫʻʪʴʩʷ ʤʦʤʝʥʪʦʤ 

ʄʢ. ʇʽʜ ʢʫʪʦʤ 
A30=a  ʚʽʜʦʤʘ ʚʽʜʥʦʩʥʘ ʜʝʬʦʨʤʘʮʽʷ 310-=ae . ɺʠʟʥʘʯʠʪʠ 

ʢʨʫʪʯ̫ʠʡ ʤʦʤʝʥʪ. ʂʦʝʬʽʮʽʻʥʪ ʇʫʘʩʩʦʥʘ ʤʘʪʝʨʽʘʣʫ ʚʘʣʘ 3,0=m , ʤʦʜʫʣʴ ʖʥʛʘ 

5102Ö=Å  ʄʇʘ. 



 

ʈʠʩʫʥʦʢ 4. ï ɻʨʘʬʽʯʥʘ ʫʤʦʚʘ ʜʦ ʧʨʠʢʣʘʜʫ 3. 

 

ʈʦʟʚôʷʟʫʚʘʥʥʷ: 
ɺʠʜʽʣʠʤʦ ʥʘ ʧʦʚʝʨʭʥʽ ʚʘʣʘ ʟʘ ʜʦʧʦʤʦʛʦʶ ʜʚʦʭ ʧʦʧʝʨʝʯʥʠʭ ʧʝʨʝʪʠʥʽʚ 

ʥʝʩʢʽʥʯʝʥʦ ʤʘʣʠʡ ʝʣʝʤʝʥʪ ï ʨʠʩʫʥʦʢ 4. ʅʦʨʤʘʣʴʥʽ ʥʘʧʨʫʞʝʥʥʷ ʥʘ ʡʦʛʦ 

ʧʣʦʱʘʜʢʘʭ ʚʽʜʩʫʪʥʽ, ʪʦʙʪʦ 0== óõ ss . ɼʣʷ ʧʣʦʱʘʜʦʢ, ʥʘʭʠʣʝʥʠʭ ʧʽʜ ʢʫʪʦʤ 

A30=a , ʙʫʜʝʤʦ ʤʘʪʠ: 

atatasassa 2sin2sinsincos 22 =++= yõ . 

ɼʣʷ ʧʣʦʱʘʜʦʢ, ʥʘʭʠʣʝʥʠʭ ʧʽʜ ʢʫʪʦʤ A90+=ab  ʙʫʜʝʤʦ ʤʘʪʠ: 

( ) atatsb 2sin902sin -=+= A . 

ɺʠʨʘʟʠʤʦ ʜʝʬʦʨʤʘʮʽʶ 
a
e ʟʘ ʫʟʘʛʘʣʴʥʝʥʠʤ ʟʘʢʦʥʦʤ ɻʫʢʘ: 

( ) ( )
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atmatmatmss
e

ba
a

2sin12sin2sin +
=

--
=

-
= . 

ɿʚʽʜʩʠ ʟʥʘʭʦʜʠʤʦ ʜʦʪʠʯʥʝ ʥʘʧʨʫʞʝʥʥʷ ʫ ʧʦʧʝʨʝʯʥʠʭ ʧʝʨʝʪʠʥʘʭ ʚʘʣʘ: 
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Aam

e
t aE

 ʄʇʘ. 

ʐʫʢʘʥʠʡ ʢʨʫʪʷʯʠʡ ʤʦʤʝʥʪ: 

4360
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tt
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WÌ Pê  ʅĿʤ. 

 

 

 

 



ʇʨʠʢʣʘʜ 4. ɺʠʟʥʘʯʠʪʠ ʜʽʘʤʝʪʨ ʞʦʨʩʪʢʦ ʟʘʱʝʤʣʝʥʦʛʦ ʚʘʣʘ, ʩʭʝʤʘ ʷʢʦʛʦ 

ʟʦʙʨʘʞʝʥʘ ʥʘ ʨʠʩʫʥʢʫ 5, ʷʢʱʦ ʜʦʧʫʩʪʠʤʝ ʜʦʪʠʯʥʝ ʥʘʧʨʫʞʝʥʥʷ ʤʘʪʝʨʽʘʣʫ ʚʘʣʘ 

[]100=t  ʄʇʘ. 

ʈʦʟʚôʷʟʫʚʘʥʥʷ: 
ɺ ʧʨʘʚʽʡ ʽ ʣʽʚʽʡ ʦʧʦʨʽ ʧʨʠ ʟʘʜʘʥʦʤʫ ʥʘʚʘʥʪʘʞʝʥʥʽ ʚʠʥʠʢʘʶʪʴ ʨʝʘʢʮʽʾ ʫ 

ʚʠʛʣʷʜʽ ʩʢʨʫʯʫʚʘʣʴʥʠʭ ʤʦʤʝʥʪʽʚ ʄɸ ʽ ʄɺ. ɼʣʷ ʧʦʙʫʜʦʚʠ ʝʧʶʨʠ ʢʨʫʪʷʯʠʭ 

ʤʦʤʝʥʪʽʚ ʥʝʦʙʭʽʜʥʦ ʚʠʟʥʘʯʠʪʠ ʭʦʯʘ ʙ ʦʜʠʥ ʟ ʥʠʭ. 

ʆʩʢʽʣʴʢʠ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʤʦʤʝʥʪʽʚ ʄɸ ʽ ʄɺ  ʤʦʞʥʘ ʩʢʣʘʩʪʠ ʣʠʰʝ ʦʜʥʝ 

ʨʚ̔ʥʷʥʥʷ ʨʽʚʥʦʚʘʛʠ, ʩʠʩʪʝʤʘ ʦʜʠʥ ʨʘʟ ʩʪʘʪʠʯʥʦ ʥʝʚʠʟʥʘʯʫʚʘʥʘ. 

M=7,5 ʢʅĿʤ

ʘ 2ʘ

M A MB

d

ɽʄ, ʢʅĿʤ

5

2,5

A ʉ ɺ

 

ʈʦʟʛʣʷʥʝʤʦ ʜʝʬʦʨʤʘʮʽʶ 

ʩʠʩʪʝʤʠ. ʆʩʢʽʣʴʢʠ ʢʫʪʠ 

ʧʦʚʦʨʦʪʫ ʣʚ̔ʦʨʫʯ ʽ ʧʨʘʚʦʨʫʯ ʚʽʜ 

ʧʝʨʝʪʠʥʫ ʉ ʨʽʚʥʽ,  ʙʫʜʝʤʦ ʤʘʪʠ 

ʥʘʩʪʫʧʥʝ ʨʽʚʥʷʥʥʷ ʩʫʤʽʩʥʦʩʪʽ 

ʜʝʬʦʨʤʘʮʽʡ: 
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Ö
= . 

ʈʠʩʫʥʦʢ 5. ï ɻʨʘʬʽʯʥʘ ʫʤʦʚʘ ʽ ʝʧʶʨʘ  

ʢʨʫʪʷʯʠʭ ʤʦʤʝʥʪʽʚ ʜʦ ʧʨʠʢʣʘʜʫ 4. 

ʉʢʣʘʜʝʤʦ ʨʽʚʥʷʥʥʷ ʨʽʚʥʦʚʘʛʠ: 

5,2
3

5,7

3
2 ===Ý=+Ý=+

M
MMMMMMM BBBBA  ʢʅĿʤ; 

52 == BA MM  ʢʅĿʤ. 

ɿ ʫʤʦʚʠ ʤʽʮʥʦʩʪʽ ʚʠʟʥʘʯʘʻʤʦ ʧʦʪʨʽʙʥʠʡ ʤʦʤʝʥʪ ʦʧʦʨʫ ʧʝʨʝʪʠʥʫ ʚʘʣʘ: 
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3
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tt
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ɼʽʘʤʝʪʨ ʚʘʣʘ: 
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pp
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ʇʨʠʡʤʘʻʤʦ 65=d  ʤʤ. 



ʊʝʤʘ 6. ɿɻʀʅ 

 

1. ʆʙʛʦʚʦʨʝʥʥʷ ʦʩʥʦʚʥʠʭ ʧʦʣʦʞʝʥʴ ʪʝʤʠ ʪʘ ʧʠʪʘʥʴ ʩʘʤʦʩʪʽʡʥʦʛʦ 

ʚʠʚʯʝʥʥʷ: 

1. ɺ ʷʢʦʤʫ ʚʠʧʘʜʢʫ ʤʦʤʝʥʪ ʟʛʠʥʘʥʥʷ ʨʘʭʫʶʪʴ ʧʦʟʠʪʠʚʥʠʤ? 

2. ʇʨʘʚʠʣʘ ʟʥʘʢʽʚ ʜʣʷ ʧʦʧʝʨʝʯʥʦʾ ʩʠʣʠ. 

3. ʗʢʘ ʟʘʣʝʞʥʽʩʪʴ ʤʽʞ ʚʝʣʠʯʠʥʘʤʠ ʄ(ʍ) ,Q(Y) ʽ q(X)? 

4. ʗʢ ʟʥʘʭʦʜʷʪʴ ʤʘʢʩʠʤʘʣʴʥʠʡ ʤʦʤʝʥʪ ʟʛʠʥʘʥʥʷ? 

5. ʑʦ ʪʘʢʝ ʯʠʩʪʝ ʟʛʠʥʘʥʥʷ? 

6. ʇʦ ʷʢʽʡ ʢʨʠʚʽʡ ʟʛʠʥʘʻʪʴʩʷ ʙʘʣʢʘ ʚ ʚʠʧʘʜʢʫ ʯʠʩʪʦʛʦ ʟʛʠʥʘʥʥʷ? 

7. ʗʢ ʟʤʽʥʶʻʪʴʩʷ ʥʦʨʤʘʣʴʥʽ ʥʘʧʨʫʞʝʥʥʷ ʧʦ ʚʠʩʦʪʽ ʙʘʣʢʠ? 

8. ʑʦ ʥʘʟʠʚʘʶʪʴ ʤʦʤʝʥʪʦʤ ʦʧʦʨʫ ʧʨʠ ʟʛʠʥʘʥʥʽ? 

2. ɯʥʜʠʚʽʜʫʘʣʴʥʝ ʪʝʩʪʫʚʘʥʥʷ. 

 

3. ʇʨʘʢʪʠʯʥʽ ʟʘʚʜʘʥʥʷ. 

 

ʇʨʠʢʣʘʜ ʨʦʟʚôʷʟʫʚʘʥʥʷ ʟʘʜʘʯ. 

 

ʇʨʠʢʣʘʜ 1. ɺʠʟʥʘʯʠʪʠ ʜʽʘʤʝʪʨ ʢʨʫʛʣʦʾ ʜʝʨʝʚôʷʥʦʾ ʢʦʥʩʦʣʴʥʦʾ ʙʘʣʢʠ ï 

ʨʠʩʫʥʦʢ 1. ɿʦʚʥʽʰʥʽ ʩʠʣʦʚʽ ʬʘʢʪʦʨʠ: 2=Ð  ʢʅ, 3=Ì  ʢʅĿʤ, 2=q  ʢʅ/ʤ. 

ɼʦʧʫʩʪʠʤʝ ʥʦʨʤʘʣʴʥʝ ʥʘʧʨʫʞʝʥʥʷ ʤʘʪʝʨʽʘʣʫ ʙʘʣʢʠ [] 8=s  ʄʇʘ. 

M

1a =1 ʤ

ʈ
q

3a =2 ʤ

2a =1 ʤ
 

ʈʦʟʚôʷʟʫʚʘʥʥʷ: 

ʇʦʙʫʜʫʻʤʦ ʝʧʶʨʠ ʚʥʫʪʨʽʰʥʽʭ 

ʧʦʧʝʨʝʯʥʠʭ ʩʠʣ ʽ ʟʛʠʥʘʶʯʠʭ 

ʤʦʤʝʥʪʽʚ.  

ʆʩʢʽʣʴʢʠ ʙʘʣʢʘ ʤʘʻ ʣʠʰʝ ʦʜʥʫ 

ʦʧʦʨʫ, ʾʾ ʨʝʘʢʮʽʾ ʤʦʞʥʘ ʥʝ 

ʚʠʟʥʘʯʘʪʠ. ɼʣʷ ʧʦʙʫʜʦʚʠ ʝʧʶʨ 

ʟʘʩʪʦʩʦʚʫ̒ ʤʦ ʤʝʪʦʜ ʧʝʨʝʪʠʥʽʚ. 
ʈʠʩʫʥʦʢ 1. ï ɻʨʘʬʽʯʥʘ ʫʤʦʚʘ 

 ʜʦ ʧʨʠʢʣʘʜʫ 1. 

 

ʈʦʟʙʠʚʘʻʤʦ ʙʘʣʢʫ ʥʘ ʜʽʣʷʥʢʠ ʥʘʚʘʥʪʘʞʝʥʥʷ, ʛʨʘʥʠʮʽ ʷʢʠʭ ʚʠʟʥʘʯʘʶʪʴʩʷ 

ʪʦʯʢʘʤʠ ʧʨʠʢʣʘʜʝʥʥʷ ʟʦʚʥʽʰʥʽʭ ʩʠʣʦʚʠʭ ʬʘʢʪʦʨʽʚ. ʆʪʞʝ, ʤʘʻʤʦ ʪʨʠ ʜʽʣʷʥʢʠ: 

ɸɺ, ɺʉ ʽ ʉD ï ʨʠʩʫʥʦʢ 2, ʘ.  
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ʈʠʩʫʥʦʢ 2. ï ʈʦʟʨʘʭʫʥʢʦʚʽ ʩʭʝʤʠ ʽ ʝʧʶʨʠ ʜʦ ʧʨʠʢʣʘʜʫ 1. 

ʅʘ ʧʝʨʰʽʡ ʜʽʣʷʥʮʽ (ʜʘʣʴʥʴʦʾ ʚʽʜ ʦʧʦʨʠ) ʧʨʦʚʦʜʠʤʦ ʧʝʨʝʪʠʥ 1-1 ʽ ʫʤʦʚʥʦ 

ʚʽʜʢʠʜʘʻʤʦ ʯʘʩʪʠʥʫ ʙʘʣʢʠ ʟ ʦʧʦʨʦʶ. ʈʦʟʛʣʷʜʘʻʤʦ ʨʽʚʥʦʚʘʛʫ ʯʘʩʪʠʥʠ ʙʘʣʢʠ, 

ʱʦ ʟʘʣʠʰʠʣʘʩʴ. ɼʦ ʥʝʾ ʧʨʠʢʣʘʜʝʥʘ ʣʠʰʝ ʟʦʚʥʽʰʥʷ ʟʦʩʝʨʝʜʞʝʥʘ ʩʠʣʘ ʈ. 

ɺʽʜʩʪʘʥʴ ʚʽʜ ʢʨʘʡʥʴʦʛʦ ʧʨʘʚʦʛʦ ʧʝʨʝʪʠʥʫ ɸ ʜʽʣʷʥʢʠ ʜʦ ʧʝʨʝʪʠʥʫ 1-1 

ʧʦʟʥʘʯʘʻʤʦ ʭ1 ï ʨʠʩʫʥʦʢ 2, ʙ.  

ɺʥʫʪʨʽʰʥʷ ʧʦʧʝʨʝʯʥʘ ʩʠʣʘ ʫ ʧʝʨʝʪʠʥʽ 1-1:  

21 -=-= PQ  ʢʅ. 

ʉʠʣʘ ʈ ʚʠʢʣʠʢʘʻ ʚʽʜôʻʤʥʫ ʚʥʫʪʨʽʰʥʶ ʩʠʣʫ 1Q , ʦʩʢʽʣʴʢʠ ʧʨʘʛʥʝ 



ʧʦʚʝʨʥʫʪʠ ʧʨʘʚʫ ʯʘʩʪʠʥʫ ʙʘʣʢʠ ʚʽʜʥʦʩʥʦ ʧʝʨʝʪʠʥʫ 1-1 ʧʨʦʪʠ ʭʦʜʫ 

ʛʦʜʠʥʥʠʢʦʚʦʾ ʩʪʨʽʣʢʠ. 

ɹʫʜʫʻʤʦ ʝʧʶʨʫ Q  ʥʘ ʜʽʣʷʥʮʽ ɸɺ. ɺʦʥʘ ʙʫʜʝ ʤʘʪʠ ʚʠʛʣʷʜ ʛʦʨʠʟʦʥʪʘʣʴʥʦʾ 

ʧʨʷʤʦʾ, ʦʩʢʽʣʴʢʠ ʟʥʘʯʝʥʥʷ 1Q  ʚ ʤʝʞʘʭ ʜʽʣʷʥʢʠ ʥʝ ʟʤʽʥʶʻʪʴʩʷ. ʇʨʷʤʘ 

ʨʦʟʪʘʰʦʚʘʥʘ ʥʠʞʯʝ ʙʘʟʠ ʝʧʶʨʠ, ʦʩʢʽʣʴʢʠ 1Q  ʤʘʻ ʚʽʜôʻʤʥʝ ʟʥʘʯʝʥʥʷ. 

ɺʥʫʪʨʽʰʥʽʡ ʟʛʠʥʘʶʯʠʡ ʤʦʤʝʥʪ ʫ ʧʝʨʝʪʠʥʽ 1-1: 

111 2xÐxÌ == .  

ʉʠʣʘ ʈ ʚʠʢʣʠʢʘʻ ʜʦʜʘʪʥʽʡ ʚʥʫʪʨʽʰʥʽʡ ʟʛʠʥʘʶʯʠʡ ʤʦʤʝʥʪ 1M , ʦʩʢʽʣʴʢʠ 

ʧʨʘʛʥʝ ʟʽʛʥʫʪʠ ʧʨʘʚʫ ʯʘʩʪʠʥʫ ʙʘʣʢʠ ʦʧʫʢʣʽʩʪʶ ʚʥʠʟ, ʷʢ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩʫʥʢʫ 

2, ʙ. ʆʩʢʽʣʴʢʠ ʚ ʨʽʚʥʷʥʥʽ ʧʨʠʩʫʪʥʷ ʟʤʽʥʥʘ ʚʝʣʠʯʠʥʘ ʭ1, ʪʦ ʜʣʷ ʧʦʙʫʜʦʚʠ 

ʝʧʁʨʠ ʥʝʦʙʭʽʜʥʦ ʦʙʯʠʩʣʠʪʠ ʟʥʘʯʝʥʥʷ 1M  ʫ ʛʨʘʥʠʯʥʠʭ ʧʝʨʝʪʠʥʘʭ ʜʽʣʷʥʢʠ. 

ɼʣʷ ʮʴʦʛʦ ʧʽʜʩʪʘʚʠʤʦ ʫ ʨʽʚʥʷʥʥʷ ʤʦʤʝʥʪʫ ʟʥʘʯʝʥʥʷ ʭ1 ʜʣʷ ʚʽʜʧʦʚʽʜʥʠʭ 

ʧʝʨʝʪʠʥʽʚ. 

ʋ ʢʨʘʡʥʻ ʧʨʘʚʦʤʫ: 

() () 0011 ==ÌÀÌ .  

ʋ ʢʨʘʡʥʻ ʣʽʚʦʤʫ: 

() () 2122 1111 =Ö=== aaÌÂÌ  ʢʅĿʤ. 

ɹʫʜʫʻʤʦ ʝʧʶʨʫ ʄ ʥʘ ʜʽʣʷʥʮʽ ɸɺ. ɼʣʷ ʮʴʦʛʦ ʥʘ ʝʧʶʨʽ ʚʽʜʤʽʯʘʻʤʦ 

ʟʥʘʯʝʥʥʷ 1Ì  ʫ ʢʨʘʡʥʽʭ ʧʝʨʝʪʠʥʘʭ ʪʘ ʟôʻʜʥʫʻʤʦ ʾʭ ʧʨʷʤʦʶ, ʦʩʢʽʣʴʢʠ ʥʘ 

ʜʽʣʷʥʮʽ ʥʝʤʘʻ ʟʦʚʥʽʰʥʴʦʛʦ ʨʦʟʧʦʜʽʣʝʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ. 

ʅʘ ʜʽʣʷʥʮʽ ɺʉ ʧʨʦʚʦʜʠʤʦ ʧʝʨʝʪʠʥ 2-2 ʽ ʫʤʦʚʥʦ ʚʽʜʢʠʜʘʻʤʦ ʯʘʩʪʠʥʫ 

ʙʘʣʢʠ ʟ ʦʧʦʨʦʶ ï ʨʠʩʫʥʦʢ 2, ʚ. ʈʦʟʛʣʷʜʘʻʤʦ ʨʽʚʥʦʚʘʛʫ ʯʘʩʪʠʥʠ ʙʘʣʢʠ, ʱʦ 

ʟʘʣʠʰʠʣʘʩʴ. ɼʦ ʥʝʾ ʧʨʠʢʣʘʜʝʥʽ ʟʦʩʝʨʝʜʞʝʥʘ ʩʠʣʘ ʈ ʽ ʨʦʟʧʦʜʽʣʝʥʝ 

ʥʘʚʘʥʪʘʞʝʥʥʷ q. ɺʽʜʩʪʘʥʴ ʚʽʜ ʢʨʘʡʥʴʦʛʦ ʧʨʘʚʦʛʦ ʧʝʨʝʪʠʥʫ ɺ ʜʦ ʧʝʨʝʪʠʥʫ 2-2 

ʧʦʟʥʘʯʘʻʤʦ ʭ2. ɿʘʤʽʥʶʻʤʦ ʨʦʟʧʦʜʣ̔ʝʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ q ʟʦʩʝʨʝʜʞʝʥʦʶ ʩʠʣʦʶ 

qx2.  

ɺʥʫʪʨʽʰʥʷ ʧʦʧʝʨʝʯʥʘ ʩʠʣʘ ʫ ʧʝʨʝʪʠʥʽ 2-2: 

22 222 -=+-= xqxPQ . 

ɺʠʟʥʘʯʘʻʤʦ 2Q  ʫ ʢʨʘʡʥʽʭ ʧʝʨʝʪʠʥʘʭ ʜʽʣʷʥʢʠ ɺʉ: 



() () 2022 -==QÂQ  ʢʅ, () ( ) 0212222 =-Ö== aQÑQ  ʢʅ. 

ɹʫʜʫʻʤʦ ʝʧʶʨʫ Q  ʥʘ ʜʽʣʷʥʮʽ ɺʉ. ɼʣʷ ʮʴʦʛʦ ʥʘ ʝʧʶʨʽ ʚʽʜʤʽʯʘʻʤʦ 

ʟʥʘʯʝʥʥʷ 2Q  ʫ ʢʨʘʡʥʽʭ ʧʝʨʝʪʠʥʘʭ ʽ ʟôʻʜʥʫʻʤʦ ʾʭ ʧʨʤ̫ʦʶ ʣʽʥʽʻʶ. 

ɺʥʫʪʨʽʰʥʽʡ ʟʛʠʥʘʶʯʠʡ ʤʦʤʝʥʪ ʫ ʧʝʨʝʪʠʥʽ 2-2: 

( ) ( ) 22
2

212
2

2
2
2

2
22

2
2212 ++-=-+=-+= xx

x
xx

x
qxxaÐÌ .  

ɺʠʟʥʘʯʘʻʤʦ 2Ì  ʫ ʢʨʘʡʥʽʭ ʧʝʨʝʪʠʥʘʭ ʜʽʣʷʥʢʠ ɺʉ: 

() () 2022 ==ÌBÌ  ʢʅĿʤ., () ( ) 321212
222 =+Ö+-== aÌÑÌ  ʢʅĿʤ. 

ɹʫʜʫʻʤʦ ʝʧʶʨʫ ʄ ʥʘ ʜʽʣʷʥʮʽ ɺʉ. ɼʣʷ ʮʴʦʛʦ ʥʘ ʝʧʶʨʽ ʚʽʜʤʽʯʘʻʤʦ 

ʟʥʘʯʝʥʥʷ 2Ì  ʫ ʢʨʘʡʥʽʭ ʧʝʨʝʪʠʥʘʭ ʪʘ ʟôʻʜʥʫʻʤʦ ʾʭ ʧʘʨʘʙʦʣʦʶ, ʦʩʢʽʣʴʢʠ ʥʘ 

ʜʽʣʷʥʮʽ ʻ ʨʦʟʧʦʜʽʣʝʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ. ʆʧʫʢʣʽʩʪʴ ʧʘʨʘʙʦʣʠ ʩʧʨʷʤʦʚʫʻʤʦ 

ʥʘʟʫʩʪʨʽʯ ʨʦʟʧʦʜʽʣʝʥʦʤʫ ʥʘʚʘʥʪʘʞʝʥʥʶ, ʪʦʙʪʦ ʚʚʝʨʭ. ɺʝʨʰʠʥʘ ʧʘʨʘʙʦʣʠ 

ʟʥʘʭʦʜʠʪʴʩʷ ʧʽʜ ʧʝʨʝʪʠʥʦʤ ʉ, ʦʩʢʽʣʴʢʠ ʚʥʫʪʨʽʰʥʷ ʧʦʧʝʨʝʯʥʘ ʩʠʣʘ ʫ ʮʴʦʤʫ 

ʧʝʨʝʪʠʥʫ ʜʦʨʽʚʥʶʻ ʥʫʣʶ. 

ʅʘ ʜʽʣʷʥʮʽ ʉD ʧʨʦʚʦʜʠʤʦ ʧʝʨʝʪʠʥ 3-3 ʽ ʫʤʦʚʥʦ ʚʽʜʢʠʜʘʻʤʦ ʯʘʩʪʠʥʫ 

ʙʘʣʢʠ ʟ ʦʧʦʨʦʶ ï ʨʠʩʫʥʦʢ 2, ʛ. ʈʦʟʛʣʷʜʘʻʤʦ ʨʽʚʥʦʚʘʛʫ ʯʘʩʪʠʥʠ ʙʘʣʢʠ, ʱʦ 

ʟʘʣʠʰʠʣʘʩʴ. ɼʦ ʥʝʾ ʧʨʠʢʣʘʜʝʥʽ ʟʦʩʝʨʝʜʞʝʥʘ ʩʠʣʘ ʈ, ʨʦʟʧʦʜʽʣʝʥʝ 

ʥʘʚʘʥʪʘʞʝʥʥʷ q ʽ ʟʦʩʝʨʝʜʞʝʥʠʡ ʤʦʤʝʥʪ ʄ. ɺʽʜʩʪʘʥʴ ʚʽʜ ʢʨʘʡʥʴʦʛʦ ʧʨʘʚʦʛʦ 

ʧʝʨʝʪʠʥʫ ʉ ʜʦ ʧʝʨʝʪʠʥʫ 3-3 ʧʦʟʥʘʯʘʻʤʦ ʭ3. ɿʘʤʽʥʶʻʤʦ ʨʦʟʧʦʜʽʣʝʥʝ 

ʥʘʚʘʥʪʘʞʝʥʥʷ q ʟʦʩʝʨʝʜʞʝʥʦʶ ʩʠʣʦʶ ( )23 axq + .  

ɺʥʫʪʨʽʰʥʷ ʧʦʧʝʨʝʯʥʘ ʩʠʣʘ ʫ ʧʝʨʝʪʠʥʽ 3-3: 

( ) ( ) 33233 2122 xxàxqPQ =++-=++-= . 

ɺʠʟʥʘʯʘʻʤʦ 3Q  ʫ ʢʨʘʡʥʽʭ ʧʝʨʝʪʠʥʘʭ ʜʽʣʷʥʢʠ ʉD: 

() () 0023 ==QÑQ , () ( ) 422333 =Ö== aQDQ  ʢʅ. 

ɹʫʜʫʻʤʦ ʝʧʶʨʫ Q  ʥʘ ʜʽʣʷʥʮʽ ʉD ʘʥʘʣʦʛʽʯʥʦ ʜʽʣʷʥʮʽ ɺʉ. 

ɺʥʫʪʨʽʰʥʽʡ ʟʛʠʥʘʶʯʠʡ ʤʦʤʝʥʪ ʫ ʧʝʨʝʪʠʥʽ 3-3: 

( ) ( ) ( )-++=+
+

+-++= 3
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233213 112
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ɺʠʟʥʘʯʘʻʤʦ 3Ì  ʫ ʢʨʘʡʥʽʭ ʧʝʨʝʪʠʥʘʭ ʜʽʣʷʥʢʠ ʉD: 

() () 6033 ==ÌÑÌ  ʢʅĿʤ, () ( ) 2622
333 =+-== aÌDÌ  ʢʅĿʤ. 

ɹʫʜʫʻʤʦ ʝʧʶʨʫ ʄ ʥʘ ʜʽʣʷʥʮʽ ʉD ʘʥʘʣʦʛʽʯʥʦ ʜʽʣʷʥʮʽ ɺʉ. 

ɺʠʟʥʘʯʘʻʤʦ ʜʦʧʫʩʪʠʤʝ ʟʥʘʯʝʥʥʷ ʦʩʴʦʚʦʛʦ ʤʦʤʝʥʪʫ ʦʧʦʨʫ ʧʦʧʝʨʝʯʥʦʛʦ 

ʧʝʨʝʪʠʥʫ ʙʘʣʢʠ ʽʟ ʫʤʦʚʠ ʤʽʮʥʦʩʪʽ ʟʘ ʥʦʨʤʘʣʴʥʠʤʠ ʥʘʧʨʫʞʝʥʥʷʤʠ: 
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ɼʽʘʤʝʪʨ ʧʦʧʝʨʝʯʥʦʛʦ ʧʝʨʝʪʠʥʫ ʙʘʣʢʠ: 
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ʇʨʠʡʤʘʻʤʦ 200=d ʤʤ. 

ʇʨʠʢʣʘʜ 2.  ʇʽʜʽʙʨʘʪʠ ʥʦʤʝʨ ʜʚʦʪʘʚʨʘ ʜʣʷ ʜʚʦʭʦʧʦʨʥʦʾ ʩʪʘʣʝʚʦʾ ʙʘʣʢʠ ï 

ʨʠʩʫʥʦʢ 3. ɿʦʚʥʽʰʥʽ ʩʠʣʦʚʽ ʬʘʢʪʦʨʠ: 5=Ì  ʢʅĿʤ, 2=q  ʢʅ/ʤ. ɼʦʧʫʩʪʠʤʝ 

ʥʦʨʤʘʣʴʥʝ ʥʘʧʨʫʞʝʥʥʷ ʤʘʪʝʨʽʘʣʫ ʙʘʣʢʠ []160=s  ʄʇʘ. 

ʈʦʟʚôʷʟʫʚʘʥʥʷ: 
ʇʦʙʫʜʫʻʤʦ ʝʧʶʨʠ ʚʥʫʪʨʽʰʥʽʭ ʧʦʧʝʨʝʯʥʠʭ ʩʠʣ ʽ ʟʛʠʥʘʶʯʠʭ ʤʦʤʝʥʪʽʚ.  

ʆʩʢʽʣʴʢʠ ʙʘʣʢʘ ʜʚʦʭʦʧʦʨʥʘ, ʪʦ ʧʝʨʝʜ ʧʦʙʫʜʦʚʦʶ ʝʧʶʨ ʥʝʦʙʭʽʜʥʦ 

ʚʠʟʥʘʯʠʪʠ ʨʝʘʢʮʽʶ ʭʦʯʘ ʙ ʦʜʥʦʾ ʦʧʦʨʠ. ɺ ʧʨʘʚʽʡ ʰʘʨʥʽʨʥʦ-ʨʫʭʦʤʽʡ ʦʧʦʨʽ 

ʚʠʥʠʢʘʻ ʚʝʨʪʠʢʘʣʴʥʘ ʨʝʘʢʮʽʷ BR  - ʨʠʩʫʥʦʢ 4.  

l= 4 ʤ

q

ʘ=1 ʤ

M

 

ʋ ʣʽʚʽʡ ʰʘʨʥʽʨʥʦ-

ʥʝʨʫʭʦʤʽʡ ʦʧʦʨʽ ʚʠʥʠʢʘʻ 

ʪʝʞ ʪʽʣʴʢʠ ʚʝʨʪʠʢʘʣʥɹʘ 

ʨʝʘʢʮʽʷ AR  (ʛʦʨʠʟʦʥʪʘʣʴʥʘ 

ʚʽʜʩʫʪʥʷ, ʦʩʢʣ̔ʴʢʠ ʙʘʣʢʘ ʥʝ 

ʟʘʚʘʥʪʘʞʝʥʘ ʟʦʚʥʽʰʥʽʤʠ 

ʦʩʴʦʚʠʤʠ ʩʠʣʘʤʠ). 

ʈʠʩʫʥʦʢ 3. ï ɻʨʘʬʽʯʥʘ ʫʤʦʚʘ ʜʦ ʧʨʠʢʣʘʜʫ 2. 

 

 



ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʨʝʘʢʮʽʾ BR  ʩʢʣʘʜʘʻʤʦ ʨʽʚʥʷʥʥʷ ʤʦʤʝʥʪʽʚ ʚʽʜʥʦʩʥʦ ʦʧʦʨʠ 
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ʈʠʩʫʥʦʢ 4 ï ɽʧʶʨʠ ʜʦ ʧʨʠʢʣʘʜʫ 2. 

ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʨʝʘʢʮʽʾ AR  ʩʢʣʘʜʘʻʤʦ ʨʽʚʥʷʥʥʷ ʧʨʦʝʢʮʽʡ ʩʠʣ ʥʘ 

ʚʝʨʪʠʢʘʣʥɹʫ ʚʽʩʴ: 

ä = ;0iY  ( ) 0=+-+ alqRR BA ; 

55)14(2)( =-+=-+= BA RalqR  ʢʅ. 

ɼʣʷ ʧʦʙʫʜʦʚʠ ʝʧʶʨ ʚʠʟʥʘʯʠʤʦ ʟʥʘʯʝʥʥʷ Q ʽ ʄ ʚ ʛʨʘʥʠʯʥʠʭ ʧʝʨʝʪʠʥʘʭ 

ʜ̔ʣʷʥʦʢ ʥʘʚʘʥʪʘʞʝʥʥʷ, ʪʦʙʪʦ ʚ ʧʝʨʝʪʠʥʘʭ ɸ, ɺ ʽ ʉ. 

0=CQ , ʦʩʢʽʣʴʢʠ ʚ ʢʨʘʡʥʴʦʤʫ ʧʝʨʝʪʠʥʽ ʉ ʙʘʣʢʠ ʥʝ ʧʨʠʢʣʘʜʝʥʘ ʟʦʚʥʽʰʥʷ 

ʟʦʩʝʨʝʜʞʝʥʘ ʩʠʣʘ. 



5== AA RQ  ʢʅ, ʪʦʙʪʦ 
A

Q  ʜʦʨʽʚʥʶʻ ʟʦʚʥʽʰʥʽʡ ʟʦʩʝʨʝʜʞʝʥʽʡ ʩʠʣʽ, 

ʧʨʠʢʣʘʜʝʥʦʾ ʫ ʢʨʘʡʥʴʦʤʫ ʧʝʨʝʪʠʥʽ ɸ. ɿʥʘʯʝʥʥʷ AQ  ʜʦʜʘʪʥʝ, ʦʩʢʽʣʴʢʠ 

ʚʽʜʥʦʩʥʦ ʧʝʨʝʪʠʥʫ, ʧʨʦʚʝʜʝʥʦʤʫ ʧʨʘʚʦʨʫʯ ʚʽʜ ʦʧʦʨʠ ɸ ʫ ʙʫʜʴ-ʷʢʦʤʫ ʤʽʩʮʽ, 

ʩʠʣʘ AR  ʧʨʘʛʥʝ ʧʦʚʝʨʥʫʪʠ ʣʽʚʫ ʚʽʜ ʧʨʦʚʝʜʝʥʦʛʦ ʧʝʨʝʪʠʥʫ ʯʘʩʪʠʥʫ ʙʘʣʢʠ ʟʘ 

ʛʦʜʠʥʥʠʢʦʚʦʶ ʩʪʨʽʣʢʦʶ. 

ʆʩʢʽʣʴʢʠ ʫ ʚʥʫʪʨʽʰʥʴʦʤʫ ʧʝʨʝʪʠʥʽ ɺ ʧʨʠʢʣʘʜʝʥʘ ʟʦʚʥʽʰʥʷ ʟʦʩʝʨʝʜʞʝʥʘ 

ʩʠʣʘ, ʪʨʝʙʘ ʚʠʟʥʘʯʘʪʠ ʟʥʘʯʝʥʥʷ ÂQ , ʨʦʟʛʣʷʜʘʶʯʠ ʨʽʚʥʦʚʘʛʫ ʯʘʩʪʠʥ ʙʘʣʢʠ 

ʣʽʚʦʨʫʯ ʽ ʧʨʘʚʦʨʫʯ ʚʽʜ ʧʝʨʝʪʠʥʫ: 

3425 -=Ö-=-= qlRQ A
ë
B  ʢʅ, 212 =Ö==qàQï

B  ʢʅ. 

ʆʪʞʝ, ʚʽʜʤʽʯʘʻʤʦ ʥʘ ʝʧʶʨʽ Q ʦʙʯʠʩʣʝʥʽ ʟʥʘʯʝʥʥʷ ʫ ʛʨʘʥʠʯʥʠʭ ʧʝʨʝʪʠʥʘʭ 

ʽ ʟôʻʜʥʫʻʤʦ ʾʭ ʧʨʷʤʠʤʠ ʣʽʥʽʷʤʠ. 

0=ÀÌ , ʦʩʢʽʣʴʢʠ ʚ ʢʨʘʡʥʴʦʤʫ ʧʝʨʝʪʠʥʽ ɸ ʙʘʣʢʠ ʥʝ ʧʨʠʢʣʘʜʝʥʠʡ 

ʟʦʚʥʽʰʥʽʡ ʟʛʠʥʘʶʯʠʡ ʤʦʤʝʥʪ. 

5==ÌÌ Ñ  ʢʅĿʤ, ʪʦʙʪʦ ÑÌ  ʜʦʨʽʚʥʶʻ ʟʦʚʥʽʰʥʴʦʤʫ ʟʛʠʥʘʣʴʥʦʤʫ 

ʤʦʤʝʥʪʫ, ʧʨʠʢʣʘʜʝʥʦʤʫ ʫ ʢʨʘʡʥʴʦʤʫ ʧʝʨʝʪʠʥʽ ɸ. ɿʥʘʯʝʥʥʷ ÑÌ  ʜʦʜʘʪʥʝ, 

ʦʩʢʽʣʴʢʠ ʤʦʤʝʥʪ ʄ ʥʘʤʘʛʘʻʪʴʩʷ ʟʽʛʥʫʪʠ ʙʘʣʢʫ ʦʧʫʢʣʽʩʪʶ ʚʥʠʟ.  

ʆʩʢʽʣʴʢʠ ʫ ʚʥʫʪʨʽʰʥʴʦʤʫ ʧʝʨʝʪʠʥʽ ɺ ʥʝ ʧʨʠʢʣʘʜʝʥʠʡ ʟʦʚʥʽʰʥʽʡ 

ʟʛʠʥʘʶʯʠʡ ʤʦʤʝʥʪ, ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ÂÌ  ʜʦʩʪʘʪʥʴʦ ʨʦʟʛʣʷʥʫʪʠ ʨʽʚʥʦʚʘʛʫ 

ʯʘʩʪʠʥʠ ʙʘʣʢʠ ʣʚ̔ʦʨʫʯ ʯʠ ʧʨʘʚʦʨʫʯ ʚʽʜ ʧʝʨʝʪʠʥʫ: 

4
2

12
5

2

22

=
Ö

-=-==
qa

ÌÌÌ ï
ÂÂ  ʢʅĿʤ. 

ɺʽʜʤʽʯʘʻʤʦ ʥʘ ʝʧʶʨʽ ʄ ʦʙʯʠʩʣʝʥʽ ʟʥʘʯʝʥʥʷ ʫ ʛʨʘʥʠʯʥʠʭ ʧʝʨʝʪʠʥʘʭ. 

ɿôʻʜʥʫʚʘʪʠ ʾʭ ʧʦʪʨʽʙʥʦ ʧʘʨʘʙʦʣʘʤʠ, ʦʩʢʽʣʴʢʠ ʥʘ ʦʙʦʭ ʜʽʣʷʥʢʘʭ ʻ ʨʦʟʧʦʜʽʣʝʥʝ 

ʥʘʚʘʥʪʘʞʝʥʥʷ, ʧʨʠʯʦʤʫ ʧʘʨʘʙʦʣʠ ʩʧʨʷʤʦʚʘʥʽ ʦʧʫʢʣʽʩʪʶ ʚʚʝʨʭ. ʅʘ ʜʽʣʷʥʮʽ ɺʉ 

ʚʝʨʰʠʥʘ ʧʘʨʘʙʦʣʠ ʨʦʟʪʘʰʦʚʘʥʘ ʫ ʧʝʨʝʪʠʥʽ ʉ, ʦʩʢʽʣʴʢʠ 0=CQ . ʅʘ ʜʽʣʷʥʮʽ ɸɺ 

ʚʝʨʠhʥʘ ʧʘʨʘʙʦʣʠ ʨʦʟʪʘʰʦʚʘʥʘ ʫ ʧʝʨʝʪʠʥʽ D, ʦʩʢʽʣʴʢʠ 0=DQ . ɼʣʷ 

ʚʠʟʥʘʯʝʥʥʷ 
D

M  ʥʝʦʙʭʽʜʥʦ ʩʢʣʘʩʪʠ ʨʽʚʥʷʥʥʷ Q ʽ ʄ ʜʣʷ ʜʽʣʷʥʢʠ ɸɺ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʤʝʪʦʜʘ ʧʝʨʝʪʠʥʽʚ. ʇʨʦʚʦʜʠʤʦ ʫ ʜʦʚʽʣʴʥʦʤʫ ʤʽʩʮʽ ʜʽʣʷʥʢʠ ʧʝʨʝʪʠʥ 

1-1, ʫʤʦʚʥʦ ʚʽʜʢʠʜʘʻʤʦ ʧʨʘʚʫ ʯʘʩʪʠʥʫ ʚʽʜ ʥʴʦʛʦ, ʚʽʜʩʪʘʥʴ ʚʽʜ ʧʝʨʝʪʠʥʫ ɸ ʜʦ 



ʧʝʨʝʪʠʥʫ 1-1 ʧʦʟʥʘʯʘʻʤʦ ʭ1. ʈʦʟʛʣʷʜʘʻʤʦ ʨʽʚʥʦʚʘʛʫ ʣʽʚʦʾ ʯʘʩʪʠʥʠ: 

1
2
1

2
1

11 5
2

xx
qx

xRÌ A +-=-= . 

ɺʠʟʥʘʯʘʻʤʦ ʧʝʨʰʫ ʧʦʭʽʜʥʫ ʦʪʨʠʤʘʥʦʛʦ ʨʽʚʥʷʥʥʷ ʤʦʤʝʥʪʽʚ: 

52 1
1 +-= x

dx

dM
.  

ʇʨʠʨʽʚʥʶʶʯʠ ʾʾ ʥʫʣʶ, ʚʠʟʥʘʯʠʤʦ ʘʙʩʮʠʩʫ ʤʘʢʩʠʤʫʤʫ Dx : 

5,2
2

5
052;01 ==Ý=+-= DD xx

dx

dM
 ʤ. 

ʇʽʜʩʪʘʚʣʷʶʯʠ ʦʙʯʠʩʣʝʥʝ ʟʥʘʯʝʥʥʷ Dx  ʫ ʨʽʚʥʷʥʥʷ ʤʦʤʝʥʪʽʚ ʥʘ ʜʽʣʷʥʮʽ 

ɸɺ, ʚʠʟʥʘʯʠʤʦ DÌ : 

25,65,255,25 22 =Ö+-=+-= DDD xxÌ  ʢʅĿʤ. 

ʆʪʞʝ, ʥʘʥʦʩʠʤʦ ʟʥʘʯʝʥʥʷ DÌ  ʥʘ ʝʧʶʨʫ ʽ ʧʨʦʚʦʜʠʤʦ ʯʝʨʝʟ ʪʦʯʢʠ ɸ, D ʽ 

ɺ ʜʫʛʫ ʧʘʨʘʙʦʣʠ ʟ ʚʝʨʰʠʥʦʶ ʫ ʪʦʯʮʽ D. 

ɺʠʟʥʘʯʘʻʤʦ ʜʦʧʫʩʪʠʤʝ ʟʥʘʯʝʥʥʷ ʦʩʴʦʚʦʛʦ ʤʦʤʝʥʪʫ ʦʧʦʨʫ ʧʦʧʝʨʝʯʥʦʛʦ 

ʧʝʨʝʪʠʥʫ ʙʘʣʢʠ ʽʟ ʫʤʦʚʠ ʤʽʮʥʦʩʪʽ ʟʘ ʥʦʨʤʘʣʴʥʠʤʠ ʥʘʧʨʫʞʝʥʥʷʤʠ: 

[] [ ]
[]

6

6

3
maxmax 1039

10160

1025,6 -Ö=
Ö

Ö
==Ý¢=

s
ss

Ì
W

W

Ì
x

x

 ʤ
3
 39=  ʩʤ

3
. 

ɿ ʩʦʨʪʘʤʝʥʪʫ ʧʨʦʢʘʪʥʦʾ ʩʪʘʣʽ (ʜʦʜʘʪʦʢ ʄ) ʧʨʠʡʤʘʻʤʦ ʜʚʦʪʘʚʨ ˉ 10 ʟ 

ʥʘʡʙʣʠʞʯʠʤ ʙʽʣʴʰʠʤ ʜʦ ʨʦʟʨʘʭʦʚʘʥʦʛʦ ʟʥʘʯʝʥʥʷʤ ʦʩʴʦʚʦʛʦ ʤʦʤʝʥʪʫ ʦʧʦʨʫ 

7,39=xW  ʩʤ
3
.  

ʇʨʠʢʣʘʜ 3. ʇʦʙʫʜʫʚʘʪʠ ʝʧʶʨʫ ʜʦʪʠʯʥʠʭ ʥʘʧʨʫʞʝʥʴ ʜʣʷ ʙʘʣʢʠ 

ʜʚʦʪʘʚʨʦʚʦʛʦ ʧʝʨʝʪʠʥʫ (ˉ 12: 403=xI ʩʤ
4
, 5,38=xS  ʩʤ

3
), ʷʢʱʦ ʚʥʫʪʨʽʰʥʷ 

ʧʦʧʝʨʝʯʥʘ ʩʠʣʘ ʫ ʧʝʨʝʪʠʥʽ 10=Q  ʢʅ.  

ʈʦʟʚôʷʟʫʚʘʥʥʷ: 
ʉʭʝʤʘʪʠʟʫʻʤʦ ʜʽʡʩʥʠʡ ʧʝʨʝʪʠʥ, ʧʨʝʜʩʪʘʚʠʚ ʡʦʛʦ ʫ ʚʠʛʣʷʜʽ ʪʨʴʦʭ 

ʧʨʷʤʦʢʫʪʥʠʢʽʚ ï ʨʠʩʫʥʦʢ 5. ɼʣʷ ʧʦʙʫʜʦʚʠ ʝʧʶʨʠ ʚʠʟʥʘʯʠʤʦ ʟʘ ʬʦʨʤʫʣʦʶ 

ɾʫʨʘʚʩʢɹʦʛʦ ʜʦʪʠʯʥʽ ʥʘʧʨʫʞʝʥʥʷ ʚ ʭʘʨʘʢʪʝʨʥʠʭ ʪʦʯʢʘʭ ʧʝʨʝʪʠʥʫ.  



h
=

1
2
0

t=
7

,3

b=75

d=5

ɺɸ

1 1

ʫ

ʉ D

ʫ

ʭ

ɽt, ʄʇʘ

1,02 15,3

19,1
0
ɽ

F

 

ʈʠʩʫʥʦʢ 5. ï ʈʦʟʨʘʭʫʥʢʦʚʘ ʩʭʝʤʘ ʽ ʝʧʶʨʘ ʜʦʪʠʯʥʠʭ ʥʘʧʨʫʞʝʥʴ ʜʦ ʧʨʠʢʣʘʜʫ 3. 

 

ʉʪʘʪʠʯʥʠʡ ʤʦʤʝʥʪ ʧʣʦʱʽ ʧʝʨʝʪʠʥʫ, ʨʦʟʪʘʰʦʚʘʥʦʾ ʥʠʞʯʝ ʪʦʯʦʢ ʣʽʥʽʾ ɸɺ, 

ʜʦʨʽʚʥʶʻ ʥʫʣʶ, ʪʦʤʫ 0, =ÂÀt . 

ʉʪʘʪʠʯʥʠʡ ʤʦʤʝʥʪ ʧʣʦʱʽ ʧʝʨʝʪʠʥʫ, ʨʦʟʪʘʰʦʚʘʥʦʾ ʥʠʞʯʝ ʪʦʯʦʢ ʣʽʥʽʾ ʉD, 

ʜʦʨʽʚʥʶʻ: 

309
2

3,7

2

120
3,775

22

, =ö
÷

õ
æ
ç

å
-Ö=ö

÷

õ
æ
ç

å
-=

th
btS DC

x  ʤʤ
3
. 

ɼʦʪʠʯʥʝ ʥʘʧʨʫʞʝʥʥʷ ʫ ʪʦʯʮʽ D: 

6

123

93,

1002,1
104031075

103091010
Ö=

ÖÖÖ

ÖÖÖ
=

Ö

Ö
=

--

-

x

DC
x

D
Ib

SQ
t  ʇʘ. 

ɼʦʪʠʯʥʝ ʥʘʧʨʫʞʝʥʥʷ ʫ ʪʦʯʮʽ ʉ: 

6

123

93,

103,15
10403105

103091010
Ö=

ÖÖÖ

ÖÖÖ
=

Ö

Ö
=

--

-

x

DC
x

C
Id

SQ
t  ʇʘ. 

ʉʪʘʪʠʯʥʠʡ ʤʦʤʝʥʪ ʧʣʦʱʽ ʧʝʨʝʪʠʥʫ, ʨʦʟʪʘʰʦʚʘʥʦʾ ʥʠʞʯʝ ʪʦʯʦʢ ʣʽʥʽʾ EF, 

ʪʦʙʪʦ ʧʦʣʦʚʠʥʠ ʧʝʨʝʪʠʥʫ, ʚʠʟʥʘʯʘʻʤʦ ʟ ʩʦʨʪʘʤʝʥʪʫ ʜʣʷ ʜʚʦʪʘʚʨʘ ˉ 12 

(ʜʦʜʘʪʦʢ ʄ): 5,38, =FE
xS  ʩʤ

3
. 

ɼʦʪʠʯʥʝ ʥʘʧʨʫʞʝʥʥʷ ʫ ʪʦʯʢʘʭ  ʣʽʥʽʾ EF: 

6

123

93,

, 101,19
10403105

103851010
Ö=

ÖÖÖ

ÖÖÖ
=

Ö

Ö
=

--

-

x

FE
x

FE
Id

SQ
t  ʇʘ. 

ʅʘʥʦʩʠʤʦ ʥʘ ʝʧʶʨʽ ʦʪʨʠʤʘʥʥʽ ʟʥʘʯʝʥʥʷ ʥʘʧʨʫʞʝʥʴ ʪʘ ʟôʻʜʥʫʻʤʦ ʾʭ 



ʧʘʨʘʙʦʣʽʯʥʠʤʠ ʜʫʛʘʤʠ. ɼʣʷ ʚʝʨʭʥʴʦʾ ʧʦʣʦʚʠʥʠ ʧʝʨʝʪʠʥʫ ʝʧʶʨʘ ʙʫʜʝ 

ʩʠʤʝʪʨʠʯʥʦʶ ʚ ʩʠʣʫ ʩʠʤʝʪʨʽʾ ʜʚʦʪʘʚʨʘ ʚʽʜʥʦʩʥʦ ʦʩʽ ʭ. 

 

ʊʝʤʘ 7. ʉʢʣʘʜʥʠʡ ʦʧʽʨ. 

 

1. ʆʙʛʦʚʦʨʝʥʥʷ ʦʩʥʦʚʥʠʭ ʧʦʣʦʞʝʥʴ ʪʝʤʠ ʪʘ ʧʠʪʘʥʴ ʩʘʤʦʩʪʽʡʥʦʛʦ 

ʚʠʚʯʝʥʥʷ: 

 

1. ʗʢʽ ʣʽʥʽʾ ʦʪʨʠʤʫʶʪʴ ʧʨʠ ʧʝʨʝʪʠʥʽ ʮʠʣʽʥʜʨʘ ʦʙʝʨʪʘʥʥʷ ʧʣʦʱʠʥʘʤʠ? 

2. ɿʘ ʷʢʠʤʠ ʣʽʥʽʷʤʠ ʧʝʨʝʪʠʥʘʻʪʴʩʷ ʮʠʣʽʥʜʨʠʯʥʘ ʧʦʚʝʨʭʥʷ ʧʣʦʱʠʥʦʶ, 

ʧʘʨʘʣʝʣʴʥʦʶ ʪʚʽʨʥʽʡ ʮʽʻʾ ʧʦʚʝʨʭʥʽ? 

3. ʗʢʽ ʢʨʠʚʽ ʫʪʚʦʨʶʶʪʴʩʷ ʧʨʠ ʧʝʨʝʪʠʥʽ ʢʦʥʫʩʘ ʦʙʝʨʪʘʥʥʷ ʧʣʦʱʠʥʘʤʠ? 

4. ʗʢʫ ʢʨʠʚʫ ʦʪʨʠʤʫʶʪʴ ʧʨʠ ʧʝʨʝʪʠʥʽ ʩʬʝʨʠ ʙʫʜʴ-ʷʢʦʶ ʧʣʦʱʠʥʦʶ? 

5. ʋ ʯʦʤʫ ʧʦʣʷʛʘʻ ʟʘʛʘʣʴʥʠʡ ʤʝʪʦʜ ʧʦʙʫʜʦʚʠ ʪʦʯʦʢ ʧʝʨʝʪʠʥʫ ʧʨʷʤʦʾ ʣʽʥʽʾ 

ʟ ʧʦʚʝʨʭʥʝʶ? 

6. ʋʢʘʞʽʪʴ ʩʧʦʩʦʙʠ, ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʧʦʙʫʜʦʚʠ ʧʨʦʝʢʮʽʡ ʣʽʥʽʾ 

ʧʝʨʝʪʠʥʫ ʧʦʚʝʨʭʦʥʴ? 

 

2. ʇʨʘʢʪʠʯʥʽ ʟʘʚʜʘʥʥʷ. 

 

ʇʨʠʢʣʘʜʠ ʨʦʟʚôʷʟʫʚʘʥʥʷ ʟʘʜʘʯ 
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ʭ

ʫ
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ʈ2=100 ʢʅ

z

 

ʇʨʠʢʣʘʜ 1. ɺʠʟʥʘʯʠʪʠ 

ʤʘʢʩʠʤʘʣʴʥʽ ʥʦʨʤʘʣʴʥʽ 

ʥʘʧʨʫʞʝʥʥʷ ʚ ʙʘʣʮʽ ʧʨʷʤʦʢʫʪʥʦʛʦ 

ʧʝʨʝʪʠʥʫ 

1812³=³hb  ʩʤ ʜʦʚʞʠʥʦʶ 1=l  ʤ.  

ʈʦʟʚ'ʷʟʫʚʘʥʥʷ.  

ɿʦʚʥʽʰʥʽ ʩʠʣ ʈ1 ʽ ʈ2 

ʚʠʢʣʠʢʘʶʪʴ ʩʢʣʘʜʥʠʡ ʚʠʜ 

ʜʝʬʦʨʤʘʮʽʾ ʙʘʣʢʠ ï ʢʦʩʠʡ ʟʛʠʥ. 

ʈʦʟʛʣʷʥʝʤʦ ʦʢʨʝʤʦ ʜʽʶ ʥʘ ʙʘʣʢʫ 

ʩʠʣ ʈ1 ʽ ʈ2. 
ʈʠʩʫʥʦʢ 1. ï ɻʨʘʬʽʯʥʘ ʫʤʦʚʘ 

 ʜʦ ʧʨʠʢʣʘʜʫ 1. 



ʇʨʠ ʜʽʾ ʪʽʣʴʢʠ ʩʠʣʠ ʈ1 ʙʘʣʢʘ ʚʠʧʨʦʙʦʚʫʻ ʧʨʦʩʪʠʡ ʟʛʠʥ ʫ ʚʝʨʪʠʢʘʣʴʥʽʡ 

ʧʣʦɦ ʠʥʽ yz ï ʨʠʩʫʥʦʢ 2, ʘ. ʄʘʢʩʠʤʘʣʴʥʠʡ ʤʦʤʝʥʪ lPÌ
â 1

max =  ʚʠʥʠʢʘʻ ʫ 

ʦʧʦʨʥʦʤʫ ʧʝʨʝʪʠʥʽ. 

ʄʘʢʩʠʤʘʣʴʥʽ ʥʦʨʤʘʣʴʥʽ ʥʘʧʨʫʞʝʥʥʷ: 

ÌÏà16,77Ïà1016,77
10181012

1105066 6
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max
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x
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ʇʨʠ ʜʽʾ ʪʽʣʴʢʠ ʩʠʣʠ ʈ2 ʙʘʣʢʘ ʚʠʧʨʦʙʦʚʫʻ ʧʨʦʩʪʠʡ ʟʛʠʥ ʫ ʛʦʨʠʟʦʥʪʘʣʴʥʽʡ 

ʧʣʦʱʠʥʽ ʭz ï ʨʠʩʫʥʦʢ 2, ʙ. ʄʘʢʩʠʤʘʣʴʥʠʡ ʤʦʤʝʥʪ lPÌ ã 2
max 5,0=  ʚʠʥʠʢʘʻ ʫ 

ʦʧʦʨʥʦʤʫ ʧʝʨʝʪʠʥʽ. 
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ʘ ʙ 

ʈʠʩʫʥʦʢ 2. ï ɽʧʶʨʠ ʟʛʠʥʘʣʴʥʠʭ ʤʦʤʝʥʪʽʚ ʫ ʚʝʨʪʠʢʘʣʴʥʽʡ ʽ ʛʦʨʠʟʦʥʪʘʣʴʥʽʡ 

 ʧʣʦɦ ʠʥʘʭ 

ʄʘʢʩʠʤʘʣʴʥʽ ʥʦʨʤʘʣʴʥʽ ʥʘʧʨʫʞʝʥʥʷ: 

ÌÏà.74,115Ïà1074,115
10181012

1101005,065,06 6
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ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʤʘʢʩʠʤʘʣʴʥʠʭ ʩʫʤʘʨʥʠʭ ʥʘʧʨʫʞʝʥʴ ʨʦʟʛʣʷʥʝʤʦ ʜʝʬʦʨʤʘʮʽʶ 

ʙʘʣʢʠ ʧʨʠ ʜʽʾ ʦʢʨʝʤʦ ʢʦʞʥʦʾ ʟ ʩʠʣ ʈ1 ʽ ʈ2 ï ʨʠʩʫʥʦʢ 3.  
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ɸ ɺ

ʉ D

ɸ ɺ

ʉ D

ʈ2
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ʈʠʩʫʥʦʢ 3. ï ɼʝʬʦʨʤʘʮʽʷ ʙʘʣʢʠ ʧʽʜ ʜʽʻʶ ʩʠʣ ʈ1 ʽ ʈ2 ʢʦʞʥʦʾ ʦʢʨʝʤʦ 

ʇʨʠ ʟʛʠʥʽ ʫ ʚʝʨʪʠʢʘʣʴʥʽʡ ʧʣʦʱʠʥʽ ʚʝʨʭʥʽ ʚʦʣʦʢʥʘ ʙʘʣʢʠ ʨʦʟʪʷʛʫʶʪʴʩʷ, ʘ 

ʥʠʞʥʽ ʩʪʠʩʢʘʶʪʴʩʷ ï ʨʠʩʫʥʦʢ 47, ʘ. ʋ ʪʦʯʢʘʭ ʣʽʥʽʾ ɸɺ ʦʧʦʨʥʦʛʦ ʧʝʨʝʪʠʥʫ 

ʚʠʥʠʢʘʶʪʴ ʤʘʢʩʠʤʘʣʴʥʽ ʥʘʧʨʫʞʝʥʥʷ ʨʦʟʪʷʛʫ  ÌÏà16,77max=âs , ʘ ʫ ʪʦʯʢʘʭ 

ʣʽʥʽʾ Dʉ ï ʤʘʢʩʠʤʘʣʴʥʽ ʥʘʧʨʫʞʝʥʥʷ ʩʪʠʩʢʫ ÌÏà16,77max -=âs . 

ʇʨʠ ʟʛʠʥʽ ʫ ʛʦʨʠʟʦʥʪʘʣʴʥʽʡ ʧʣʦʱʠʥʽ ʚʦʣʦʢʥʘ ʟ ʧʨʘʚʦʛʦ ʙʦʢʫ ʙʘʣʢʠ 

ʨʦʟʪʛ̫ʫʶʪʴʩʷ, ʘ ʟ ʣʽʚʦʛʦ ʩʪʠʩʢʘʶʪʴʩʷ ï ʨʠʩʫʥʦʢ 3, ʙ. ʋ ʪʦʯʢʘʭ ʣʽʥʽʾ ɺD 

ʚʠʥʠʢʘʶʪʴ ʤʘʢʩʠʤʘʣʴʥʽ ʥʘʧʨʫʞʝʥʥʷ ʨʦʟʪʷʛʫ ÌÏà74,115max=ãs , ʘ ʫ ʪʦʯʢʘʭ 

ʣʽʥʽʾ ɸʉ - ʤʘʢʩʠʤʘʣʴʥʽ ʥʘʧʨʫʞʝʥʥʷ ʩʪʠʩʢʫ ÌÏà74,115max -=ãs . 

ʆʪʞʝ, ʤʘʢʩʠʤʘʣʴʥʽ ʥʘʧʨʫʞʝʥʥʷ ʨʦʟʪʷʛʫ ʚʠʥʠʢʘʶʪʴ ʫ ʪʦʯʮʽ ɺ: 

ÌÏà90,19274,11516,77maxmax =+=+= ãâÂ sss . 

ʄʘʢʩʠʤʘʣʴʥʽ ʥʘʧʨʫʞʝʥʥʷ ʩʪʠʩʢʫ ʚʠʥʠʢʘʶʪʴ ʫ ʪʦʯʮʽ ʉ: 

ÌÏà90,192maxmax -=--= ãâÑ sss . 

 

ʇʨʠʢʣʘʜ 2. ɺʠʟʥʘʯʠʪʠ ʜʦʧʫʩʪʠʤʝ ʥʘʚʘʥʪʘʞʝʥʥʷ ʈ ʟ ʫʤʦʚʠ ʤʽʮʥʦʩʪʽ 

ʩʪʘʣʝʚʦʛʦ ʙʨʫʩʘ, ʷʢʱʦ 40=d  ʤʤ, 401=b  ʤʤ, 1002 =b  ʤʤ ï ʨʠʩʫʥʦʢ 7.4, ʘ.  

ʈʦʟʚôʷʟʫʚʘʥʥʷ: 
ʈʦʟʽʙôʻʤʦ ʙʨʫʩ ʥʘ ʜʚʽ ʜʽʣʷʥʢʠ, ʷʢʽ ʨʦʟʜʽʣʷʶʪʴʩʷ ʧʝʨʝʧʘʜʦʤ ʧʣʦʱʽ 



ʧʦʧʝʨʝʯʥʦʛʦ ʧʝʨʝʪʠʥʫ.  

ʇʨʦʚʝʜʝʤʦ ʥʘ ʧʝʨʰʽʡ ʜʽʣʷʥʮʽ ʧʝʨʝʪʠʥ 1-1 ʽ ʨʦʟʛʣʷʥʝʤʦ ʨʽʚʥʦʚʘʛʫ 

ʥʠʞʥʴʦʾ ʯʘʩʪʠʥʠ ï ʨʠʩʫʥʦʢ 4, ʙ. ʆʩʢʽʣʴʢʠ ʩʠʣʘ ʈ ʩʧʨʷʤʦʚʘʥʘ ʚʟʜʦʚʞ 

ʛʝʦʤʝʪʨʠʯʥʦʾ ʦʩʽ ʜʽʣʷʥʢʠ, ʚʦʥʘ ʚʠʢʣʠʯʝ ʾʾ ʨʦʟʪʷʛ. ʅʦʨʤʘʣʴʥʽ ʥʘʧʨʫʞʝʥʥʷ ʫ 

ʧʝʨʝʪʠʥʘʭ ʜʣ̔ʷʥʢʠ: 
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ʈʠʩʫʥʦʢ 4. ï ɻʨʘʬʽʯʥʘ ʫʤʦʚʘ ʽ ʨʦʟʨʘʭʫʥʢʦʚʽ ʩʭʝʤʠ ʜʦ ʧʨʠʢʣʘʜʫ 2. 

ɿʚʽʜʩʠ ʜʦʧʫʩʪʠʤʝ ʥʘʚʘʥʪʘʞʝʥʥʷ ʟ ʫʤʦʚʠ ʤʽʮʥʦʩʪʽ ʜʽʣʷʥʢʠ: 

[][] .êÍ256H102561040104010160 3336
11 =Ö=ÖÖÖÖÖ== --dbP s  

ʇʨʦʚʝʜʝʤʦ ʥʘ ʜʨʫʛʽʡ ʜʽʣʷʥʮʽ ʧʝʨʝʪʠʥ 2-2 ʽ ʨʦʟʛʣʷʥʝʤʦ ʨʽʚʥʦʚʘʛʫ ʥʠʞʥʴʦʾ 

ʯʘʩʪʠʥʠ ï ʨʠʩʫʥʦʢ 4, ʚ. ʉʠʣʘ ʈ ʚʠʢʣʠʯʝ ʾʾ ʧʦʟʘʮʝʥʪʨʦʚʠʡ ʨʦʟʪʷʛ, ʦʩʢʽʣʴʢʠ 

ʧʨʠʢʣʘʜʝʥʘ ʥʘ ʚʽʜʩʪʘʥʽ ʝ ʚʽʜ ʛʝʦʤʝʪʨʠʯʥʦʾ ʦʩʽ ʜʽʣʷʥʢʠ. ɺʥʫʪʨʽʰʥʽ ʩʠʣʦʚʽ 

ʬʘʢʪʦʨʠ, ʷʢʽ ʚʠʥʠʢʘʶʪʴ ʫ ʧʝʨʝʪʠʥʽ 2-2 ʚʥʘʩʣʽʜʦʢ ʜʽʾ ʩʠʣʠ ʈ: 

ePMPN == 22 , . 

ʅʦʨʤʘʣʴʥʽ ʥʘʧʨʫʞʝʥʥʷ ʫ ʧʝʨʝʪʠʥʘʭ ʜʽʣʷʥʢʠ, ʷʢʽ ʻ ʥʘʩʣʽʜʢʦʤ 

ʚʥʫʪʨʽʥhʴʦʛʦ ʟʫʩʠʣʣʷ N2:  



db

P

F

N
N

22

2 ==s . 

ʄʘʢʩʠʤʘʣʴʥʽ ʥʦʨʤʘʣʴʥʽ ʥʘʧʨʫʞʝʥʥʷ ʨʦʟʪʷʛʫ, ʷʢʽ ʚʠʥʠʢʘʶʪʴ ʫ ʢʨʘʡʥʽʭ 

ʧʨʘʚʠʭ ʣʽʥʽʷʭ ʧʝʨʝʪʠʥʽʚ ʜʽʣʷʥʢʠ ʽ ʻ ʥʘʩʣʽʜʢʦʤ ʟʛʠʥʘʶʯʦʛʦ ʤʦʤʝʥʪʫ ʄ2 ï 

ʨʠʩʫʥʦʢ 4, ʚ: 
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6
==s . 

ʉʫʤʘʨʥʽ ʥʘʧʨʫʞʝʥʥʷ ʨʦʟʪʷʛʫ ʫ ʢʨʘʡʥʽʭ ʧʨʘʚʠʭ ʣʽʥʽʷʭ ʧʝʨʝʪʠʥʽʚ ʜʽʣʷʥʢʠ: 
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ɿʚʽʜʩʠ ʜʦʧʫʩʪʠʤʝ ʥʘʚʘʥʪʘʞʝʥʥʷ ʟ ʫʤʦʚʠ ʤʽʮʥʦʩʪʽ ʜʽʣʷʥʢʠ: 
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ʊʘʢʠʤ ʯʠʥʦʤ, ʜʣʷ ʙʨʫʩʘ ʜʦʧʫʩʪʠʤʝ ʥʘʚʘʥʪʘʞʝʥʥʷ ʜʦʨʽʚʥʶʻ ʜʦʧʫʩʪʠʤʦʤʫ 

ʥʘʚʘʥʪʘʞʝʥʥʶ ʜʣʷ ʥʘʡʩʣʘʙʰʦʾ ʜʨʫʛʦʾ ʜʽʣʷʥʢʠ. 

 

ʇʨʠʢʣʘʜ 3. ɺʠʟʥʘʯʠʪʠ 

ʤʘʢʩʠʤʘʣʴʥʽ ʥʘʧʨʫʞʝʥʥʷ ʚ 

ʧʝʨʝʪʠʥʘʭ ʙʘʣʢʠ. 

ʈʦʟʚôʷʟʫʚʘʥʥʷ: 
ʈʦʟʧʦʜʽʣʝʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ q 

ʚʠʢʣʠʯʝ ʟʛʠʥ ʟ ʢʨʫʯʝʥʥʷʤ ʙʘʣʢʠ, 

ʦʩʢʽʣʴʢʠ ʧʨʠʢʣʘʜʝʥʝ ʥʘ ʚʽʜʩʪʘʥʽ 

0,5d ʚʽʜ ʾʾ ʦʩʽ. 

 
ʈʠʩʫʥʦʢ 5. ï ɻʨʘʬʽʯʥʘ ʫʤʦʚʘ 

 ʜʦ ʧʨʠʢʣʘʜʫ 3. 

ʈʦʟʩʽʯʝʤʦ ʙʘʣʢʫ ʧʝʨʝʪʠʥʦʤ 1-1, ʷʢʠʡ ʨʦʟʪʘʰʦʚʘʥʠʡ ʥʘ ʚʽʜʩʪʘʥʽ z ʚʽʜ ʾʾ 

ʚʽʣʴʥʦʛʦ ʢʽʥʮʷ, ʽ ʚʽʜʢʠʥʝʤʦ ʯʘʩʪʠʥʫ ʟ ʦʧʦʨʦʶ ï ʨʠʩʫʥʦʢ  6. 

ʈʦʟʨʘʭʫʥʢʦʚʠʡ ʤʦʤʝʥʪ ʟʘ ʪʨʝʪʴʦʶ ʪʝʦʨʽʻʶ ʤʽʮʥʦʩʪʽ: 
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ɽʢʚʽʚʘʣʝʥʪʥʽ ʥʘʧʨʫʞʝʥʥʷ, ʷʢʝ ʚʨʘʭʦʚʫʶʪʴ ʚʟʘʻʤʥʫ ʜʽʶ ʥʦʨʤʘʣʴʥʠʭ 

ʥʘʧʨʫʞʝʥʦ ʟʛʠʥʫ ʽ ʜʦʪʠʯʥʠʭ ʥʘʧʨʫʞʝʥʴ ʢʨʫʯʝʥʥʷ: 
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  - ʦʩʴʦʚʠʡ ʤʦʤʝʥʪ ʦʧʦʨʫ ʢʨʫʛʣʦʛʦ ʧʝʨʝʪʠʥʫ. 

 

ʈʦʟʧʦʜʽʣʝʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ, 

ʷʢʝ ʜʽʻ ʥʘ ʯʘʩʪʠʥʫ ʙʘʣʢʠ, ʱʦ 

ʟʘʣʠʰʠʣʘʩʷ, ʟʘʤʽʥʠʤʦ 

ʟʦʩʝʨʝʜʞʝʥʦʶ ʩʠʣʦʶ qz. ɺʦʥʘ 

ʚʠʢʣʠʯʝ ʚ ʧʝʨʝʪʠʥʽ 1-1 

ʟʛʠʥʘʣʥɹʠʡ ʄʟ ʽ ʢʨʫʪʷʯʠʡ ʄʢ 

ʤʦʤʝʥʪʠ:  

 

22

2qzz
qzÌ ç =Ö=  ; 

 

 
22

qzdd
qzÌ ê =Ö= . 

ʈʠʩʫʥʦʢ 6. ï ʈʦʟʨʘʭʫʥʢʦʚʘ ʩʭʝʤʘ ʜʦ 

 ʧʨʠʢʣʘʜʫ 3. 

ʄʘʢʩʠʤʘʣʴʥʽ ʝʢʚʽʚʘʣʝʥʪʥʽ ʥʘʧʨʫʞʝʥʥʷ  ʦʪʨʠʤʘʻʤʦ ʫ ʟʘʱʝʤʣʝʥʥʽ ʧʨʠ 

dlz 5== : 

( )

d

q

d

dddq
e

Ö
=

Ö

+Ö
=

pp
s

26805516

3

22
max . 

 

ʊʝʤʘ 8. ʉʪʽʡʢʽʩʪʴ ʩʪʠʩʥʫʪʠʭ ʩʪʝʨʞʥʽʚ 

1. ʆʙʛʦʚʦʨʝʥʥʷ ʦʩʥʦʚʥʠʭ ʧʦʣʦʞʝʥʴ ʪʝʤʠ ʪʘ ʧʠʪʘʥʴ ʩʘʤʦʩʪʽʡʥʦʛʦ 

ʚʠʚʯʝʥʥʷ: 

1. ɺ ʯʦʤʫ ʩʫʪʴ ʷʚʠʱʘ ʚʪʨʘʪʠ ʩʪʽʡʢʦʩʪʽ ʩʪʠʩʥʫʪʦʛʦ ʩʪʝʨʞʥʷ? 

2. ʗʢʫ ʩʠʣʫ ʥʘʟʠʚʘʶʪʴ ʢʨʠʪʠʯʥʦʶ? 



3. ʇʦ ʷʢʽʡ ʬʦʨʤʫʣʽ ʟʥʘʭʦʜʠʪʴʩʷ ʚʝʣʠʯʠʥʘ ʢʨʠʪʠʯʥʦʾ ʩʠʣʠ? 

4. ʗʢ ʟʤʽʥʠʪʴʩʷ ʚʝʣʠʯʠʥʘ ʢʨʠʪʠʯʥʦʾ ʩʠʣʠ ʜʣʷ ʩʪʨʠʞʥʷ ʢʨʫʛʣʦʛʦ 

ʧʦʧʝʨʝʯʥʦʛʦ ʧʝʨʝʨʽʟʫ ʧʨʠ ʟʤʝʥʰʝʥʥʽ ʜʽʘʤʝʪʨʘ ʚ ʜʚʘ ʨʘʟʠ? 

5. ʗʢ ʟʤʽʥʠʪʴʩʷ ʚʝʣʠʯʠʥʘ ʢʨʠʪʠʯʥʦʾ ʩʠʣʠ ʧʨʠ ʟʤʝʥʰʝʥʥʽ ʜʦʚʞʠʥʠ 

ʩʪʝʨʞʥʷ ʚ ʜʚʘ ʨʘʟʠ? 

6. ɺ ʷʢʠʭ ʤʝʞʘʭ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʬʦʨʤʫʣʘ ɽʡʣʝʨʘ? 

7. ʑʦ ʥʘʟʠʚʘʶʪʴ ʛʥʫʯʢʽʩʪʶ ʩʪʨʠʞʥʷ? 

8. ʗʢ ʚʧʣʠʚʘʻ ʥʘ ʚʝʣʠʯʠʥʫ ʢʨʠʪʠʯʥʦʾ ʩʠʣʠ ʩʧʦʩʽʙ ʟʘʢʨʽʧʣʝʥʥʷ ʢʽʥʮʽʚ 

ʩʪʨʠʞʥʷ? 

9. ʏʦʤʫ ʜʦʨʽʚʥʶʻ ʢʦʝʬʽʮʽʻʥʪ ʧʨʠʚʝʜʝʥʥʷ ʜʦʚʞʠʥʠ ʜʣʷ ʨʽʟʥʠʭ ʫʤʦʚ 

ʟʘʢʨʽʧʣʝʥʥʷ ʢʽʥʮʽʚ ʩʪʨʠʞʥʷ? 

 

2. ɯʥʜʠʚʽʜʫʘʣʴʥʝ ʪʝʩʪʫʚʘʥʥʷ. 

 

ʇʨʠʢʣʘʜ ʨʦʟʚôʷʟʫʚʘʥʥʷ ʟʘʜʘʯ 

 

ʇʨʠʢʣʘʜ 1. ɼʝʨʝʚ'ʷʥʠʡ ʩʪʦʷʢ ʧʨʷʤʦʢʫʪʥʦʛʦ ʧʦʧʝʨʝʯʥʦʛʦ ʧʝʨʝʪʠʥʫ ʟ 

ʨʦʟʤʽʨʘʤʠ  105³=³hb  ʩʤ ʩʪʠʩʢʘʻʪʴʩʷ ʧʦʟʜʦʚʞʥʴʦʶ ʩʠʣʦʶ ʈ ï ʨʠʩʫʥʦʢ 1. 

ɺʠʟʥʘʯʠʪʠ ʜʦʧʫʩʪʠʤʫ ʩʠʣʫ ʈ, ʷʢʱʦ ʤʦʜʫʣʴ ʧʨʫʞʥʦʩʪʽ ʤʘʪʝʨʽʘʣʫ ʩʪʦʷʢʘ 

410=Å  ʄʇʘ, ʛʨʘʥʠʮʷ ʧʨʦʧʦʨʮʽʡʥʦʩʪʽ 10=ÏÖs  ʄʇʘ, ʢʦʝʬʽʮʽʻʥʪ ʟʘʧʘʩʫ 

ʩʪʽʡʢʦʩʪʽ  2=ÑÊ . 

b=5 cʤ

h
=

1
0 
ʩ
ʤ

ʭ

y

m=2

P

l=
2
 
ʤ

 

ʈʠʩʫʥʦʢ 1. ï ɻʨʘʬʽʯʥʘ ʫʤʦʚʘ ʜʦ ʧʨʠʢʣʘʜʫ 1. 



ʈʦʟʚôʷʟʫʚʘʥʥʷ: 

ɼʦʧʫʩʪʠʤʘ ʩʠʣʘ ʈ ʧʦʚ'ʷʟʘʥʘ ʟ ʢʨʠʪʠʯʥʦʶ ʩʠʣʦʶ ʩʧʽʚʚʽʜʥʦh ʝʥʥʷʤ: 

Ñ

êð

Ê

Ð
Ð= . 

 

ɺʠʟʥʘʯʘʻʤʦ ʛʨʘʥʠʯʥʫ ʛʥʫʯʢʽʩʪʴ ʜʝʨʝʚ'ʷʥʦʛʦ ʩʪʦʷʢʘ: 

34,99
10

1042

=
Ö

==
p

s
pl

ÏÖ
ãð

Å
. 

ɺʠʟʥʘʯʘʻʤʦ ʛʥʫʯʢʽʩʪʴ ʜʝʨʝʚ'ʷʥʦʛʦ ʩʪʦʷʢʘ: 

2,277
10443,1

22
2

min

=
Ö

Ö
=

Ö
=

-i

lm
l . 

 

ʊʫʪ  2=m - ʢʦʝʬʽʮʽʻʥʪ ʧʨʠʚʝʜʝʥʥʷ ʜʦʚʞʠʥʠ ʜʣʷ ʟʘʜʘʥʦʾ ʩʭʝʤʠ 

ʟʘʢʨʽʧʣʝʥʥʷ ʩʪʦʷʢʘ;  443,1min =i  ʩʤ - ʤʽʥʽʤʘʣʴʥʠʡ ʨʘʜʽʫʩ ʽʥʝʨʮʽʾ ʧʦʧʝʨʝʯʥʦʛʦ 

ʧʝʨʝʪʠʥʫ ʩʪʦ̫ ʢʘ, ʷʢʠʡ ʙʫʚ ʚʠʟʥʘʯʝʥʠʡ ʟʘ ʬʦʨʤʫʣʦʶ: 

 

443,1
32

5

32

123

min ======
b

hb

hb

F

I
ii

y

y  ʩʤ. 

ʆʩʢʽʣʴʢʠ ʛʥʫʯʢʽʩʪʴ ʩʪʦʷʢʘ ʙʽʣʴʰʝ ʛʨʘʥʠʯʥʦʾ (34,992,277 =>= ãðll ), 

ʢʨʠʪʠʯʥʫ ʩʠʣʫ ʚʠʟʥʘʯʘʻʤʦ ʟʘ ʬʦʨʤʫʣʦʶ ɽʡʣʝʨʘ: 

( ) ( )
6425

22

10167,10410
2

8102

2

min
2

=
Ö

ÖÖÖ
=

Ö

ÖÖ
=

-p

m

p

l

IÅ
Ðêð  ʅ  425,6=  ʢʅ. 

 

ʊʫʪ 167,104min =I ʩʤ
4
 ï ʤʽʥʽʤʘʣʴʥʠʡ ʤʦʤʝʥʪ ʽʥʝʨʮʽʾ ʧʦʧʝʨʝʯʥʦʛʦ 

ʧʝʨʝʪʠʥʫ ʩʪʦʷʢʘ: 

167,104
12

510

12

33

min =
Ö

===
hb

II y ʩʤ
4
. 

ɼʦʧʫʩʪʠʤʽ ʥʘʚʘʥʪʘʞʝʥʥʷ ʧʨʠ ʟʘʜʘʥʦʤʫ ʢʦʝʬʽʮʽʻʥʪʽ ʟʘʧʘʩʫ ʩʪʽʡʢʦʩʪʽ: 



213,3
2

425,6
===

Ñ

êð

Ê

Ð
P ʢʅ. 

ʇʨʠʢʣʘʜ 2. ɼʝʨʝʚ'ʷʥʘ ʢʦʣʦʥʘ ʜʦʚʞʠʥʦʶ 1,1 ʤ ʽ ʧʨʷʤʦʢʫʪʥʠʤ 

ʧʦʧʝʨʝʯʥʠʤ ʧʝʨʝʪʠʥʦʤ ʟ ʨʦʟʤʽʨʘʤʠ 710³=³bà ʩʤ
 
ʩʪʠʩʥʫʪʘ ʩʠʣʦʶ 50=P ʢʅ 

ï ʨʠʩʫʥʦʢ 2. ɺʠʟʥʘʯʠʪʠ ʢʦʝʬʽʮʽʻʥʪʠ ʟʘʧʘʩʫ ʤʽʮʥʦʩʪʽ ʽ ʩʪʽʡʢʦʩʪʽ, ʷʢʱʦ ʤʦʜʫʣʴ 

ʧʨʫʞʥʦʩʪʽ ʤʘʪʝʨʽʘʣʫ ʢʦʣʦʥʠ  410=Å  ʄʇʘ, ʜʦʧʫʩʪʠʤʝ ʥʘʧʨʫʞʝʥʥʷ  []10=s  

ʄʇʘ, ʛʨʘʥʠʮʷ ʧʨʦʧʦʨʮʽʡʥʦʩʪʽ  10=ÏÖs  ʄʇʘ. 

                          

m=2

P

l=
1
,
1
 
ʤ

 

ʈʠʩʫʥʦʢ 2. ï ɻʨʘʬʽʯʥʘ ʫʤʦʚʘ ʽ ʨʦʟʨʘʭʫʥʢʦʚʘ ʩʭʝʤʘ ʜʦ ʧʨʠʢʣʘʜʫ 2. 

 

ʈʦʟʚôʷʟʫʚʘʥʥʷ: 
ɺʠʟʥʘʯʘʻʤʦ ʜʦʧʫʩʪʠʤʝ ʥʘʚʘʥʪʘʞʝʥʥʷ ʟ ʫʤʦʚʠ ʤʽʮʥʦʩʪʽ: 

[] [ ] 70000107101010, 46
11 =ÖÖÖÖ=Ö¢ -ÐFÐ s  ʅ 70=  ʢʅ. 

ʂʦʝʬʽʮʽʻʥʪ ʟʘʧʘʩʫ ʤʽʮʥʦʩʪʽ: 

[]
4,1

50

701 ===
P

P
Ê Ì . 

ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʢʨʠʪʠʯʥʦʾ ʩʠʣʠ ʟ ʫʤʦʚʠ ʩʪʽʡʢʦʩʪʽ ʟʥʘʡʜʝʤʦ ʛʨʘʥʠʯʥʫ 

ʛʥʫʯʢʽʩʪʴ ʽ ʛʥʫʯʢʽʩʪʴ ʜʝʨʝʚ'ʷʥʦʾ ʢʦʣʦʥʠ. 

ɻʨʘʥʠʯʥʘ ʛʥʫʯʢʽʩʪʴ ʜʝʨʝʚ'ʷʥʦʾ ʢʦʣʦʥʠ: 



34,99
10

1042

=
Ö

=Ö=
p

s
pl

ÏÖ
ãð

Å
. 

ɻʥʫʯʢʽʩʪʴ ʜʝʨʝʚ'ʷʥʦʾ ʢʦʣʦʥʠ: 

86,108
10021,2

1,12
2

min

=
Ö

Ö
=

Ö
=

-i

lm
l . 

ʊʫʪ  2=m - ʢʦʝʬʽʮʽʻʥʪ ʧʨʠʚʝʜʝʥʥʷ ʜʦʚʞʠʥʠ ʜʣʷ ʟʘʜʘʥʦʾ ʩʭʝʤʠ 

ʟʘʢʨʽʧʣʝʥʥʷ ʢʦʣʦʥʠ;  021,2min =i  ʩʤ - ʤʽʥʽʤʘʣʴʥʠʡ ʨʘʜʽʫʩ ʽʥʝʨʮʽʾ 

ʧʦʧʝʨʝʯʥʦʛʦ ʧʝʨʝʪʠʥʫ ʢʦʣʦʥʠ, ʷʢʠʡ ʙʫʚ ʚʠʟʥʘʯʝʥʠʡ ʪʘʢʠʤ ʯʠʥʦʤ: 

021,2
32

7

32

123

min ======
b

àb

àb

F

I
ii

y

y  ʩʤ. 

ʆʩʢʽʣʴʢʠ ʛʥʫʯʢʽʩʪʴ ʢʦʣʦʥʠ ʙʽʣʴʰʝ ʛʨʘʥʠʯʥʦʾ ( 34,9986,108 =>= ãðll ), 

ʢʨʠʪʠʯʥʫ ʩʠʣʫ ʚʠʟʥʘʯʘʻʤʦ ʟʘ ʬʦʨʤʫʣʦʶ ɽʡʣʝʨʘ: 

( ) ( )
2

2

8102

2

min
2

2 1027,582
1,12

10833,28510
Ö=

Ö

ÖÖÖ
=

Ö
=

-p

m

p

l

ÅI
Ð  ʅ  227,58= ʢʅ. 

ʊʫʪ  833,285min =I  ʩʤ
4
 ï ʤʽʥʽʤʘʣʴʥʠʡ ʤʦʤʝʥʪ ʽʥʝʨʮʽʾ ʧʦʧʝʨʝʯʥʦʛʦ 

ʧʝʨʝʪʠʥʫ ʢʦʣʦʥʠ: 

833,285
12

710

12

33

min =
Ö

===
àb

II y  ʩʤ
4
. 

ʂʦʝʬʽʮʽʻʥʪ ʟʘʧʘʩʫ ʩʪʽʡʢʦʩʪʽ: 

.16,1
50

227,582 ===
Ð

Ð
ÊÑ  

ʊʘʢʠʤ ʯʠʥʦʤ, ʢʦʝʬʽʮʽʻʥʪ ʟʘʧʘʩʫ ʤʽʮʥʦʩʪʽ ʙʽʣʴʰʝ, ʥʽʞ ʢʦʝʬʽʮʽʻʥʪ ʟʘʧʘʩʫ 

ʩʪʽʡʢʦʩʪʽ. 



ʇʨʠʢʣʘʜ 3. ʇʽʜʽʙʨʘʪʠ ʥʦʤʝʨ 

ʜʚʦʪʘʚʨʘ ʜʣʷ ʩʪʠʩʥʫʪʦʛʦ ʩʪʝʨʞʥʷ, 

ʷʢʱʦ ʧʨʠʢʣʘʜʝʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ 

600=P  ʢʅ. ɼʦʧʫʩʪʠʤʝ ʥʘʧʨʫʞʝʥʥʷ 

ʤʘʪʝʨʽʘʣʫ ʩʪʝʨʞʥʷ []160=s  ʄʇʘ ï 

ʨʠʩʫʥʦʢ  3. 

ʈʦʟʚôʷʟʫʚʘʥʥʷ: 
ɿʘʜʘʯʘ ʨʦʟʚ'ʷʟʫʻʪʴʩʷ ʩʧʦʩʦʙʦʤ 

ʧʦʩʪʫʧʦʚʠʭ ʥʘʙʣʠʞʝʥʴ. ʋ ʧʝʨʰʦʤʫ 

ʥʘʙʣʠʞʝʥʥʽ ʧʨʠʡʤʘʻʤʦ ʟʥʘʯʝʥʥʷ 

ʢʦʝʬʽʮʽʻʥʪʘ ʟʥʠʞʝʥʥʷ ʜʦʧʫʩʪʠʤʦʛʦ 

ʥʘʧʨʫʞʝʥʥʷ  5,01=j  (ʩʝʨʝʜʥʷ 

ʚʝʣʠʯʠʥʘ ʤʽʞ ʤʘʢʩʠʤʘʣʴʥʠʤ ʽ 

ʤʽʥʽʤʘʣʴʥʠʤ ʟʥʘʯʝʥʥʷʤʠ). 

P

l=
4
 
ʤ

m=1

 

ʈʠʩʫʥʦʢ 3. ï ɻʨʘʬʽʯʥʘ ʫʤʦʚʘ ʜʦ 

ʧʨʠʢʣʘʜʫ 3. 

ʊʦʜʽ ʥʝʦʙʭʽʜʥʘ ʚʝʣʠʯʠʥʘ ʧʣʦʱʽ ʧʦʧʝʨʝʯʥʦʛʦ ʧʝʨʝʪʠʥʫ ʟ ʫʤʦʚʠ ʩʪʽʡʢʦʩʪʽ: 

[]
3

6

3

1
1 105,7

101605,0

10600 -Ö=
ÖÖ

Ö
==

sj

P
F  ʤ

2  
75=  ʩʤ

2
. 

ɿ ʩʦʨʪʘʤʝʥʪʫ ʧʨʦʢʘʪʥʦʾ ʩʪʘʣʽ (ʜʦʜʘʪʦʢ ʄ) ʚʠʙʠʨʘʻʤʦ ʥʘʡʙʣʠʞʯʝ 

ʟʥʘʯʝʥʥʷ ʧʣʦʱʽ 6,72'
1 =F  ʩʤ

2
. ɺʦʥʦ ʚʽʜʧʦʚʽʜʘʻ ʜʚʦʪʘʚʨʫ ˉ 40. ʄʽʥʽʤʘʣʴʥʠʡ 

ʨʘʜʽʫʩ ʽʥʝʨʮʽʾ ʜʣʷ ʮʴʦʛʦ ʜʚʦʪʘʚʨʘ  03,3min=i  ʩʤ. 

ɺʠʟʥʘʯʘʻʤʦ ʛʥʫʯʢʽʩʪʴ ʩʪʝʨʞʥʷ: 

132
1003,3

41
2

min
1 =

Ö

Ö
=

Ö
=

-i

lm
l . 

ʊʫʪ 1=m - ʢʦʝʬʽʮʽʻʥʪ ʧʨʠʚʝʜʝʥʥʷ ʜʦʚʞʠʥʠ ʜʣʷ ʟʘʜʘʥʦʾ ʩʭʝʤʠ 

ʟʘʢʨʽʧʣʝʥʥʷ ʩʪʝʨʞʥʷ. 

ɺʠʢʦʨʠʩʪʦʚʫʶʯʠ ʜʦʜʘʪʦʢ ɽ, ʦʙʯʠʩʣʶʻʤʦ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʝʪʦʜʫ 

ʽʥʪʝʨʧʦʣʮ̫ʽʾ ʜʽʡʩʥʝ ʟʥʘʯʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʘ ű. ʋ ʧʝʨʰʦʤʫ ʥʘʙʣʠʞʝʥʥʽ 

.392,02
10

36,04,0
4,02

10

140130
130

'
1 =Ö

-
-=Ö

-
-=

jj
jj  

ʎʝ ʤʝʥʰʝ ʧʨʠʡʥʷʪʦʛʦ ʢʦʝʬʽʮʽʻʥʪʘ 5,01=j , ʪʦʤʫ ʨʦʟʨʘʭʦʚʫʻʤʦ ʩʭʝʤʫ ʚ 



ʜʨʫʛʦʤʫ ʥʘʙʣʠʞʝʥʥʽ. 

ʇʨʠʡʤʘʻʤʦ ʥʦʚʝ ʟʥʘʯʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʘ ʟʥʠʞʝʥʥʷ ʜʦʧʫʩʪʠʤʦʛʦ 

ʥʘʧʨʫʞʝʥʥʷ  2j : 

.446,0
2

392,05,0

2

'
11
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+

=
jj

j  

ʇʦʚʪʦʨʶʻʤʦ ʚʩʽ ʧʦʧʝʨʝʜʥʽ ʨʦʟʨʘʭʫʥʢʠ, ʷʢʽ ʡʜʫʪʴ ʧʽʩʣʷ ʧʨʠʡʥʷʪʪʷ 

ʟʥʘʯʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʘ ʟʥʠʞʝʥʥʷ ʜʦʧʫʩʪʠʤʦʛʦ ʥʘʧʨʫʞʝʥʥʷ. 
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10160446,0

10600
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ÖÖ
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sj

P
F  ʩʤ

2
. 

ɿ ʩʦʨʪʘʤʝʥʪʫ ʧʨʦʢʘʪʥʦʾ ʩʪʘʣʽ (ʜʦʜʘʪʦʢ ʄ) ʚʠʙʠʨʘʻʤʦ ʥʘʡʙʣʠʞʯʝ 

ʟʥʘʯʝʥʥʷ ʧʣʦʱʽ 7,84'
2 =F  ʩʤ

2
. ɺʦʥʦ ʚʽʜʧʦʚʽʜʘʻ ʜʚʦʪʘʚʨʫ ˉ 45. ʄʽʥʽʤʘʣʴʥʠʡ 

ʨʘʜʽʫʩ ʽʥʝʨʮʽʾ ʜʣʷ ʮʴʦʛʦ ʜʚʦʪʘʚʨʘ  09,3min =i  ʩʤ. 

ɻʥʫʯʢʽʩʪʴ ʩʪʝʨʞʥʷ 

.129
1009,3

41
22 =

Ö

Ö
=

-
l  

ʎʴʦʤʫ ʟʥʘʯʝʥʥʶ ʛʥʫʯʢʦʩʪʽ (ʜʦʜʘʪʦʢ ɽ) ʚʽʜʧʦʚʽʜʘʻ  .405,0'
2 =j  ʈʽʟʥʠʮʷ 

ʤʽʞ ʢʦʝʬʽʮʽʻʥʪʘʤʠ 2j  ʽ '
2j  ʚʝʣʠʢʘ, ʪʦʤʫ ʨʦʟʨʘʭʦʚʫʻʤʦ ʩʭʝʤʫ ʚ ʪʨʝʪʴʦʤʫ 

ʥʘʙʣʠʞʝʥʥʽ. 
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1016042,0
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2
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ɿ ʩʦʨʪʘʤʝʥʪʫ ʧʨʦʢʘʪʥʦʾ ʩʪʘʣʽ ʚʠʙʠʨʘʻʤʦ ʥʘʡʙʣʠʞʯʝ ʟʥʘʯʝʥʥʷ ʧʣʦʱʽ  

100'
3 =F  ʩʤ

2
. ɺʦʥʦ ʚʽʜʧʦʚʽʜʘʻ ʜʚʦʪʘʚʨʫ ˉ 50. ʄʽʥʽʤʘʣʴʥʠʡ ʨʘʜʽʫʩ ʽʥʝʨʮʽʾ ʜʣʷ 

ʮʴʦʛʦ ʜʚʦʪʘʚʨʘ  23,3min=i  ʩʤ. 

ɻʥʫʯʢʽʩʪʴ ʩʪʝʨʞʥʷ: 

.8,123
1023,3

41
23 =

Ö

Ö
=

-
l  

ʎʴʦʤʫ ʟʥʘʯʝʥʥʶ ʛʥʫʯʢʦʩʪʽ (ʜʦʜʘʪʦʢ ɽ) ʚʽʜʧʦʚʽʜʘʻ .43,0'
3=j  ʈʽʟʥʠʮʷ ʤʽʞ 



ʢʦʝʬʽʮʽʻʥʪʘʤʠ 3j  ʽ '3j  ʟʘʜʦʚʽʣʴʥʘ, ʪʦʤʫ ʟʫʧʠʥʷʻʤʦʩʷ ʥʘ ʜʚʦʪʘʚʨʫ ˉ 50. 

ɺʠʟʥʘʯʘʻʤʦ ʥʘʧʨʫʞʝʥʥʷ ʩʪʠʩʢʫ ʚ ʧʨʠʡʥʷʪʦʤʫ ʜʚʦʪʘʚʨʫ: 

7
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3

3
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3

1095,13
1010043,0

10600
Ö=

ÖÖ

Ö
==

-F

P

j
s  ʇʘ 5,139=  ʄʇʘ []160=<s  ʄʇʘ. 

ʋʤʦʚʘ ʤʽʮʥʦʩʪʽ ʟʘʜʦʚʦʣʴʥʷʻʪʴʩʷ. 

 

 



ɿʄɯʉʊʆɺʀʁ ʄʆɼʋʃʔ 2. ɼʠʥʘʤʽʯʥʽ ʥʘʚʘʥʪʘʞʝʥʥʷ 

 

ʊʝʤʘ 9. ɼʠʥʘʤʽʯʥʽ ʥʘʚʘʥʪʘʞʝʥʥʷ. 

 

1. ʆʙʛʦʚʦʨʝʥʥʷ ʦʩʥʦʚʥʠʭ ʧʦʣʦʞʝʥʴ ʪʝʤʠ ʪʘ ʧʠʪʘʥʴ ʩʘʤʦʩʪʽʡʥʦʛʦ 

ʚʠʚʯʝʥʥʷ: 

 

1. ʋ ʯʦʤʫ ʨʦʟʙʽʞʥʽʩʪʴ ʤʽʞ ʩʪʘʪʠʯʥʠʤʠ ʽ ʜʠʥʘʤʽʯʥʠʤʠ ʥʘʚʘʥʪʘʞʝʥʥʷʤʠ? 

2. ʅʘʚʝʜʽʪʴ ʧʨʠʢʣʘʜʠ ʜʠʥʘʤʽʯʥʠʭ ʥʘʚʘʥʪʘʞʝʥʴ. 

3. ʑʦ ʥʘʟʠʚʘʻʪʴʩʷ ʯʠʩʣʦʤ ʩʪʝʧʝʥʽʚ ʩʚʦʙʦʜʠ ʟʘʜʘʥʦʾ ʩʠʩʪʝʤʠ? 

4. ɼʘʡʪʝ ʚʠʟʥʘʯʝʥʥʷ ʩʠʩʪʝʤʠ ʟ ʦʜʥʠʤ ʩʪʝʧʝʥʝʤ ʩʚʦʙʦʜʠ. 

5. ɺʢʘʞʽʪʴ ʩʪʝʧʽʥʴ ʩʚʦʙʦʜʠ ʨʝʘʣʴʥʠʭ ʩʠʩʪʝʤ ʽ ʜʘʡʪʝ ʚʽʜʧʦʚʽʜʥʽ 

ʧʦʷʩʥʝʥʥʷ. 

6. ɺ ʯʦʤʫ ʧʦʣʷʛʘʻ ʧʨʠʥʮʠʧ ɼʘʣʘʤʙʝʨʘ? 

7. ɺʽʜ ʷʢʠʭ ʬʘʢʪʦʨʽʚ ʟʘʣʝʞʘʪʴ ʥʘʧʨʫʞʝʥʥʷ ʚ ʦʙʦʜʽ ʦʙʝʨʪʦʚʦʛʦ ʢʦʣʝʩʘ? 

8. ɼʘʡʪʝ ʚʠʟʥʘʯʝʥʥʷ ʧʦʥʷʪʪʷ ʢʦʝʬʽʮʽʻʥʪʘ ʜʠʥʘʤʽʯʥʦʩʪʽ? 

9. ʋ ʯʦʤʫ ʧʦʣʷʛʘʻ ʩʪʘʪʠʯʥʠʡ ʤʝʪʦʜ ʜʠʥʘʤʽʯʥʦʛʦ ʨʦʟʨʘʭʫʥʢʫ? 

10. ʗʢʝ ʷʚʠʱʝ ʥʘʟʠʚʘʻʪʴʩʷ ʫʜʘʨʦʤ ʽ ʨʝʟʫʣʴʪʘʪʦʤ ʯʦʛʦ ʚʦʥʦ ʻ? 

11. ʇʨʠʚʝʜʽʪʴ ʬʦʨʤʫʣʫ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʘ ʜʠʥʘʤʽʯʥʦʩʪʽ ʧʨʠ 

ʫʜʘʨʽ. 

12. ʏʦʤʫ ʜʦʨʽʚʥʶʻ ʢʦʝʬʽʮʽʻʥʪ ʜʠʥʘʤʽʯʥʦʩʪʽ ʧʨʠ ʨʘʧʪʦʚʦʤʫ ʧʨʠʢʣʘʜʝʥʥʶ 

ʥʘʚʘʥʪʘʞʝʥʥʷ? 

13. ɺʽʜ ʷʢʠʭ ʬʘʢʪʦʨʽʚ ʟʘʣʝʞʠʪʴ ʢʦʝʬʽʮʽʻʥʪ ʜʠʥʘʤʽʯʥʦʩʪʽ ʧʨʠ 

ʛʘʨʤʦʥʽʯʥʦʤʫ ʥʘʚʘʥʪʘʞʝʥʥʽ? 

14. ʗʢʽ ʢʦʣʠʚʘʥʥʷ ʥʘʟʠʚʘʶʪʴʩʷ ʚʣʘʩʥʠʤʠ (ʚʽʣʴʥʠʤʠ)? 

15. ʗʢʽ ʢʦʣʠʚʘʥʥʷ ʥʘʟʠʚʘʶʪʴʩʷ ʚʠʤʫʰʝʥʠʤʠ? 

 

2. ɯʥʜʠʚʽʜʫʘʣʴʥʝ ʪʝʩʪʫʚʘʥʥʷ. 

 

ʇʨʠʢʣʘʜʠ ʟʘʜʘʯ 

 

ʇʨʠʢʣʘʜ 1. ɺʠʟʥʘʯʠʪʠ ʧʨʠ ʜʦʧʫʩʪʠʤʦʤʫ ʥʘʧʨʫʞʝʥʥʽ []s=  70 ʄʇʘ 

ʥʝʦʙʭʽʜʥʠʡ ʜʽʘʤʝʪʨ ʪʦʨʦʩʘ, ʥʘ ʷʢʦʤʫ ʧʽʜʚʽʰʝʥʠʡ ʚʘʥʪʘʞ ʤʘʩʦʶ =âm 3 ʪ, ʘ, 

ʱʦ ʧʽʜʥʽʤʘʻʪʴʩʷ ʟ ʧʦʩʪʽʡʥʠʤ ʧʨʠʩʢʦʨʝʥʥʷʤ ʘ = 4 ʤ/ʩ
2
 ï ʨʠʩʫʥʦʢ 1. ʄʘʩʫ 



ʪʨʦʩʘ ʥʝ ʚʨʘʭʦʚʫʚʘʪʠ. 

ʈʦʟʚôʷʟʫʚʘʥʥʷ: 
ɿʘʩʪʦʩʦʚʫʶʯʠ ʧʨʠʥʮʠʧ ɼʘʣʘʤʙʝʨʘ, ʧʨʠʢʣʘʜʘʻʤʦ ʜʦ ʚʘʥʪʘʞʫ, ʱʦ 

ʧʽʜʽʡʤʘ̒ ʪʴʩʷ, ʩʠʣʫ ʽʥʝʨʮʽʾ 

àòÐ â³ = . 

ʅʘʧʨʷʤʦʢ ʩʠʣʠ ʽʥʝʨʮʽʾ ʧʨʦʪʠʣʝʞʥʠʡ ʧʨʠʩʢʦʨʝʥʥʶ (ʨʠʩʫʥʦʢ 1, ʙ). 
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ʘ ʙ                     ʚ 

ʈʠʩʫʥʦʢ 1. ï ʈʦʟʨʘʭʫʥʢʦʚʘ ʩʭʝʤʘ ʜʦ ʧʨʠʢʣʘʜʫ 1. 

ɿʘʩʪʦʩʦʚʫʶʯʠ ʤʝʪʦʜ ʧʝʨʝʪʠʥʽʚ, ʚʠʟʥʘʯʘʻʤʦ ʧʦʟʜʦʚʞʥʻ ʟʫʩʠʣʣʷ, ʱʦ 

ʚʠʥʠʢʘʻ ʚ ʧʦʧʝʨʝʯʥʦʤʫ ʧʝʨʝʪʠʥʽ ʪʨʦʩʘ ï ʨʠʩʫʥʦʢ 1, ʚ. ʋʤʦʚʘ ʨʽʚʥʦʚʘʛʠ: 

, 

ʜʝ  - ʩʠʣʘ ʚʘʛʠ ʚʘʥʪʘʞʫ. 

ʇʦʟʜʦʚʞʥʻ ʟʫʩʠʣʣʷ: 

. 


