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ʧʨʦʬʝʩʠʦʥʘʣʥʦ-ʢʚʘʣʠʬʠʢʘʮʠʦʥʥʠ ʩʪʝʧʝʥʠ. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ʅʘʫʯʝʥ ʨʝʜʘʢʪʦʨ: ʜʦʮ. ʃʶʙʝʥ ɹʦʨʠʩʦʚ ʇʦʨʪʝʚ 

ʈʝʮʝʥʟʝʥʪʠ: ʜʦʮ. ʜ-ʨ ʅʠʢʦʣʘ ʊʦʜʦʨʦʚ ʇʝʪʨʦʚ 

ʜʦʮ. ʜ-ʨ ʍʨʠʩʪʦ ɻʨʠʛʦʨʦʚ ʍʨʠʩʪʦʚ 

 

 

 

 

É  ʜʦʮ.ʜ-ʨ ʁ.ʅʠʢʦʣʦʚ, ʜʦʮ.ʜ-ʨ ɼ.ʉʪʘʥʢʦʚ, ʛʣ.ʘʩ. ʉ.ʇʲʨʚʫʣʦʚ ï ʘʚʪʦʨʠ 

É  ʋʥʠʚʝʨʩʠʪʝʪʩʢʦ ʠʟʜʘʪʝʣʩʪʚʦ ñɽʧʠʩʢʦʧ ʂʦʥʩʪʘʥʪʠʥ ʇʨʝʩʣʘʚʩʢʠò 

9712 ʐʫʤʝʥ, ʫʣ. ñʋʥʠʚʝʨʩʠʪʝʪʩʢʘò ˉ 115 

ʪʝʣ./ʬʘʢʩ: (054) 830-316 

e-mail: mariana@shu-bg.net 

 

ISBN: 978-954-577-407-2 

 

mailto:mariana@shu-bg.net


 

ʉʒɼʒʈɾɸʅʀɽ 

 
ɺʲʚʝʜʝʥʠʝ  ...................................................................................................................  5 

ɻʣʘʚʘ I. ʊʝʦʨʠʷ ʥʘ ʤʥʦʞʝʩʪʚʘʪʘ. ɽʣʝʤʝʥʪʠ ʥʘ ʤʘʪʝʤʘʪʠʯʝʩʢʘʪʘ ʣʦʛʠʢʘ ...............  7 

Ä 1. ʄʥʦʞʝʩʪʚʘ, ʨʝʣʘʮʠʠ ʠ ʦʧʝʨʘʮʠʠ ʩ ʪʷʭ  ...................................................  7 

Ä 2. ɽʣʝʤʝʥʪʠ ʥʘ ʤʘʪʝʤʘʪʠʯʝʩʢʘʪʘ ʣʦʛʠʢʘ  ....................................................  10 

Ä 3. ʊʝʦʨʝʤʘ. ɺʠʜʦʚʝ ʪʝʦʨʝʤʠ. ʅʝʦʙʭʦʜʠʤʠ ʠ ʜʦʩʪʘʪʲʯʥʠ ʫʩʣʦʚʠʷ   ..........  13 

Ä 4. ɸʣʛʝʙʨʠʯʥʠ ʠʟʨʘʟʠ. ʊʲʞʜʝʩʪʚʝʥʦ ʨʘʚʥʠ ʘʣʛʝʙʨʠʯʥʠ ʠʟʨʘʟʠ  ...............  14 

Ä 5. ɼʦʢʘʟʚʘʥʝ ʥʘ ʥʝʨʘʚʝʥʩʪʚʘ  ........................................................................  17 

Ä 6. ʀʥʜʫʢʮʠʷ. ʄʝʪʦʜ ʥʘ ʤʘʪʝʤʘʪʠʯʝʩʢʘʪʘ ʠʥʜʫʢʮʠʷ  ..................................  19 

ɻʣʘʚʘ II. ɸʣʛʝʙʨʘ ʠ ʪʨʠʛʦʥʦʤʝʪʨʠʷ  ..........................................................................  22 

Ä 1. ʂʚʘʜʨʘʪʥʦ ʫʨʘʚʥʝʥʠʝ. ʂʚʘʜʨʘʪʥʘ ʬʫʥʢʮʠʷ. ʂʚʘʜʨʘʪʥʦ ʥʝʨʘʚʝʥʩʪʚʦ  ..  22 

Ä 2. ʈʘʮʠʦʥʘʣʥʠ ʫʨʘʚʥʝʥʠʷ  .............................................................................  24 

Ä 3. ʈʘʮʠʦʥʘʣʥʠ ʥʝʨʘʚʝʥʩʪʚʘ ʠ ʩʠʩʪʝʤʠ ʥʝʨʘʚʝʥʩʪʚʘ ʩ ʝʜʥʦ ʥʝʠʟʚʝʩʪʥʦ  ...  27 

Ä 4. ʉʠʩʪʝʤʠ ʫʨʘʚʥʝʥʠʷ  ..................................................................................  27 

Ä 5. ɿʘʚʠʩʠʤʦʩʪʠ ʤʝʞʜʫ ʢʦʨʝʥʠʪʝ ʠ ʢʦʝʬʠʮʠʝʥʪʠʪʝ ʥʘ ʢʚʘʜʨʘʪʥʦʪʦ  

ʫʨʘʚʥʝʥʠʝ  ..................................................................................................  30 

Ä 6. ʈʘʟʧʨʝʜʝʣʝʥʠʝ ʥʘ ʢʦʨʝʥʠʪʝ ʥʘ ʢʚʘʜʨʘʪʥʦ ʫʨʘʚʥʝʥʠʝ ʠ ʨʝʰʝʥʠʷʪʘ ʥʘ 

ʢʚʘʜʨʘʪʥʦ ʥʝʨʘʚʝʥʩʪʚʦ ʚʲʨʭʫ ʯʠʩʣʦʚʘʪʘ ʦʩ ............................................  32 

Ä 7. ʋʨʘʚʥʝʥʠʷ ʠ ʥʝʨʘʚʝʩʪʚʘ, ʩʲʜʲʨʞʘʱʠ ʥʝʠʟʚʝʩʪʥʦ ʠ ʧʦʜ ʟʥʘʢʘ ʟʘ  

ʤʦʜʫʣ. ʆʩʥʦʚʥʠ ʤʝʪʦʜʠ ʟʘ ʨʝʰʘʚʘʥʝ  ......................................................  34 

Ä 8. ʀʨʘʮʠʦʥʘʣʥʠ ʫʨʘʚʥʝʥʠʷ ʠ ʥʝʨʘʚʝʥʩʪʚʘ  .................................................  37 

Ä 9. ʇʦʢʘʟʘʪʝʣʥʠ ʫʨʘʚʥʝʥʠʷ ʠ ʥʝʨʘʚʝʥʩʪʚʘ  ...................................................  40 

Ä 10. ʃʦʛʘʨʠʪʲʤ. ʃʦʛʘʨʠʪʤʠʯʥʘ ʬʫʥʢʮʠʷ. ʃʦʛʘʨʠʪʤʠʯʥʠ ʫʨʘʚʥʝʥʠʷ ʠ  

ʥʝʨʘʚʝʥʩʪʚʘ  ...............................................................................................  44 

Ä 11. ʊʨʠʛʦʥʦʤʝʪʨʠʯʥʠ ʠʟʨʘʟʠ. ʊʨʠʛʦʥʦʤʝʪʨʠʯʥʠ ʫʨʘʚʥʝʥʠʷ ʠ  

ʥʝʨʘʚʝʥʩʪʚʘ  ...............................................................................................  48 

ɻʣʘʚʘ III. ɻʝʦʤʝʪʨʠʷ  ...................................................................................................  53 

Ä 1. ʆʩʥʦʚʥʠ ʟʘʚʠʩʠʤʦʩʪʠ ʤʝʞʜʫ ʩʪʨʘʥʠ ʠ ʲʛʣʠ ʚ ʪʨʠʲʛʲʣʥʠʢ.  

ɿʘʙʝʣʝʞʠʪʝʣʥʠ ʪʦʯʢʠ ʚ ʪʨʠʲʛʲʣʥʠʢʘ. ɽʜʥʘʢʚʠ ʪʨʠʲʛʲʣʥʠʮʠ  ..............  53 

Ä 2. ʋʩʧʦʨʝʜʥʠ ʧʨʘʚʠ ʠ ʲʛʣʠ, ʩʚʲʨʟʘʥʠ ʩ ʪʷʭ. ʋʩʧʦʨʝʜʥʠʢ. ʊʨʘʧʝʮ  ...........  55 

Ä 3. ʆʢʨʲʞʥʦʩʪ. ɺʟʘʠʤʥʠ ʧʦʣʦʞʝʥʠʷ ʥʘ ʧʨʘʚʘ ʠ ʦʢʨʲʞʥʦʩʪ.  

ɺʟʘʠʤʥʠ ʧʦʣʦʞʝʥʠʷ ʥʘ ʜʚʝ ʦʢʨʲʞʥʦʩʪʠ. ʆʢʨʲʞʥʦʩʪ ʠ ʲʛʲʣ.  

ʆʢʨʲʞʥʦʩʪ ʠ ʪʨʠʲʛʲʣʥʠʢ .........................................................................  58 

Ä 4. ɺʧʠʩʘʥ ʯʝʪʠʨʠʲʛʲʣʥʠʢ. ʆʧʠʩʘʥ ʯʝʪʠʨʠʲʛʲʣʥʠʢ  ...................................  61 

Ä 5. ʇʦʜʦʙʥʠ ʪʨʠʲʛʲʣʥʠʮʠ. ʉʚʦʡʩʪʚʘ ʥʘ ʲʛʣʦʧʦʣʦʚʷʱʠʪʝ ʚ ʪʨʠʲʛʲʣʥʠʢʘ .  63 

Ä 6. ʈʝʰʘʚʘʥʝ ʥʘ ʧʨʘʚʦʲʛʲʣʝʥ ʪʨʠʲʛʲʣʥʠʢ. ʄʝʪʨʠʯʥʠ ʟʘʚʠʩʠʤʦʩʪʠ ʚ 

ʧʨʘʚʦʲʛʲʣʝʥ ʪʨʠʲʛʲʣʥʠʢ. ʄʝʪʨʠʯʥʠ ʟʘʚʠʩʠʤʦʩʪʠ ʤʝʞʜʫ ʦʪʩʝʯʢʠ ʚ 

ʦʢʨʲʞʥʦʩʪʪʘ  ..............................................................................................  66 

Ä 7. ʈʝʰʘʚʘʥʝ ʥʘ ʧʨʦʠʟʚʦʣʝʥ ʪʨʠʲʛʲʣʥʠʢ, ʫʩʧʦʨʝʜʥʠʢ, ʪʨʘʧʝʮ ʠ  

ʧʨʦʠʟʚʦʣʝʥ ʯʝʪʠʨʠʲʛʲʣʥʠʢ  .....................................................................  68 

Ä 8. ɺʝʢʪʦʨʠ ʚ ʨʘʚʥʠʥʘʪʘ. ʊʨʠʛʦʥʦʤʝʪʨʠʯʥʠ ʠ ʛʝʦʤʝʪʨʠʯʥʠ  

ʨʘʚʝʥʩʪʚʘ ʠ ʥʝʨʘʚʝʥʩʪʚʘ  ..........................................................................  75 

Ä 9. ʆʩʥʦʚʥʠ ʧʦʥʷʪʠʷ ʠ ʪʚʲʨʜʝʥʠʷ ʚ ʩʪʝʨʝʦʤʝʪʨʠʷʪʘ  ..................................  77 

Ä 10. ʋʩʧʦʨʝʜʥʦʩʪ ʚ ʧʨʦʩʪʨʘʥʩʪʚʦʪʦ  .............................................................  79 

Ä 11. ʒʛʣʠ ʚ ʧʨʦʩʪʨʘʥʩʪʚʦʪʦ  ...........................................................................  81 

Ä 12. ʇʝʨʧʝʥʜʠʢʫʣʷʨʥʦʩʪ ʚ ʧʨʦʩʪʨʘʥʩʪʚʦʪʦ  .................................................  85 



 

Ä 13. ʇʨʠʟʤʘ. ʇʠʨʘʤʠʜʘ  ...................................................................................  87 

Ä 14. ʉʝʯʝʥʠʝ ʥʘ ʤʥʦʛʦʩʪʝʥ ʩ ʨʘʚʥʠʥʘ  ...........................................................  91 

Ä 15. ʎʠʣʠʥʜʲʨ. ʂʦʥʫʩ. ʉʬʝʨʘ  ........................................................................  95 

ɻʣʘʚʘ IV. ʌʫʥʢʮʠʠ  ......................................................................................................  98 

Ä 1. ɻʨʘʥʠʮʘ ʠ ʥʝʧʨʝʢʲʩʥʘʪʦʩʪ ʥʘ ʬʫʥʢʮʠʷ  ...................................................  98 

Ä 2. ʇʨʦʠʟʚʦʜʥʘ ʥʘ ʬʫʥʢʮʠʷ. ɻʝʦʤʝʪʨʠʯʝʥ ʩʤʠʩʲʣ  ......................................  100 

Ä 3. ʇʨʠʣʦʞʝʥʠʝ ʥʘ ʧʨʦʠʟʚʦʜʥʠʪʝ ï ʠʥʪʝʨʚʘʣʠ ʥʘ ʤʦʥʦʪʦʥʥʦʩʪ,  

ʣʦʢʘʣʥʠ ʝʢʩʪʨʝʤʫʤʠ, ʥʘʡ-ʛʦʣʷʤʘ ʠ ʥʘʡ-ʤʘʣʢʘ ʩʪʦʡʥʦʩʪ  .......................  101 

Ä 4. ɽʢʩʪʨʝʤʘʣʥʠ ʟʘʜʘʯʠ ʚ ʛʝʦʤʝʪʨʠʷʪʘ  .........................................................  104 

ɻʣʘʚʘ V. ʋʧʲʪʚʘʥʠʷ  ....................................................................................................  107 

ɻʣʘʚʘ I  ...............................................................................................................  107 

ɻʣʘʚʘ II   ..............................................................................................................  109 

ɻʣʘʚʘ III   .............................................................................................................  146 

ɻʣʘʚʘ IV  .............................................................................................................  180 

ɻʣʘʚʘ VI. ʆʪʛʦʚʦʨʠ  .....................................................................................................  207 

ɻʣʘʚʘ I  ...............................................................................................................  207 

ɻʣʘʚʘ II   ..............................................................................................................  208 

ɻʣʘʚʘ III   .............................................................................................................  223 

ɻʣʘʚʘ IV  .............................................................................................................  230 

ʃʠʪʝʨʘʪʫʨʘ  ...................................................................................................................  233 



 

ɺʒɺɽɼɽʅʀɽ 

 

ʊʘʟʠ ʢʥʠʛʘ ʝ ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʟʘ ʚʩʠʯʢʠ ʩʪʫʜʝʥʪʠ ʦʪ ʧʲʨʚʠ ʢʫʨʩ ʥʘ 

ʩʧʝʮʠʘʣʥʦʩʪʠʪʝ ñʄʘʪʝʤʘʪʠʢʘò ʠ ñʄʘʪʝʤʘʪʠʢʘ ʠ ʠʥʬʦʨʤʘʪʠʢʘò, ʠʟʫʯʘʚʘʱʠ 

ʜʠʩʮʠʧʣʠʥʘʪʘ ñʋʚʦʜ ʚ ʩʧʝʮʠʘʣʥʦʩʪʪʘò. ʊʷ ʤʦʞʝ ʜʘ ʩʝ ʨʘʟʛʣʝʞʜʘ ʠ ʢʘʪʦ ʉʙʦʨʥʠʢ ʦʪ 
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ʉʠʩʪʝʤʘʪʠʟʠʨʘʥʝʪʦ ʥʘ ʛʦʣʷʤ ʙʨʦʡ ʟʘʜʘʯʠ ʦʪ ʩʨʝʜʥʦ ʠ ʚʠʩʦʢʦ ʥʠʚʦ ʥʘ 

ʪʨʫʜʥʦʩʪ ʦʪ ʦʩʥʦʚʥʠʪʝ ʨʘʟʜʝʣʠ ʥʘ ʤʘʪʝʤʘʪʠʢʘʪʘ, ʠʟʫʯʘʚʘʥʘ ʚ ʩʨʝʜʥʦʪʦ ʫʯʠʣʠʱʝ, 

ʧʨʘʚʠ ʢʥʠʛʘʪʘ ʦʩʦʙʝʥʦ ʧʦʣʝʟʥʘ ʠ ʟʘ ʚʩʠʯʢʠ ʤʣʘʜʠ ʭʦʨʘ, ʢʦʠʪʦ ʞʝʣʘʷʪ ʜʘ ʧʦʣʦʞʘʪ 

ʫʩʧʝʰʥʦ ʢʘʥʜʠʜʘʪʩʪʫʜʝʥʪʩʢʠʪʝ ʠʟʧʠʪʠ ʧʦ ʤʘʪʝʤʘʪʠʢʘ. 

ʂʥʠʛʘʪʘ ʱʝ ʙʲʜʝ ʦʩʦʙʝʥʦ ʧʦʣʝʟʥʘ ʥʘ ʫʯʠʪʝʣʠʪʝ ʧʦ ʤʘʪʝʤʘʪʠʢʘ ʠ ʥʘ ʫʯʝʥʠʮʠʪʝ 

ʚ ʢʣʘʩʥʠʪʝ ʠ ʠʟʚʲʥʢʣʘʩʥʠʪʝ ʬʦʨʤʠ ʥʘ ʨʘʙʦʪʘ ʧʦ ʤʘʪʝʤʘʪʠʢʘ ʚ ʫʯʠʣʠʱʝ, ʢʘʢʪʦ ʠ ʥʘ 

ʩʪʫʜʝʥʪʠʪʝ ʦʪ ʛʦʨʥʠʪʝ ʢʫʨʩʦʚʝ ʥʘ ʩʧʝʮʠʘʣʥʦʩʪʠʪʝ ñʄʘʪʝʤʘʪʠʢʘò, ñʄʘʪʝʤʘʪʠʢʘ ʠ 

ʠʥʬʦʨʤʘʪʠʢʘò ʠ ñʌʠʟʠʢʘ ʠ ʤʘʪʝʤʘʪʠʢʘò ʧʦ ʚʨʝʤʝ ʥʘ ʩʪʘʞʘʥʪʩʢʘʪʘ ʠʤ ʧʨʘʢʪʠʢʘ ʚ 

ʫʯʠʣʠʱʝ. 

ʂʥʠʛʘʪʘ ʩʝ ʩʲʩʪʦʠ ʦʪ ʰʝʩʪ ʛʣʘʚʠ: ʊʝʦʨʠʷ ʥʘ ʤʥʦʞʝʩʪʚʘʪʘ, ʝʣʝʤʝʥʪʠ ʥʘ 

ʤʘʪʝʤʘʪʠʯʝʩʢʘʪʘ ʣʦʛʠʢʘ; ɸʣʛʝʙʨʘ ʠ ʪʨʠʛʦʥʦʤʝʪʨʠʷ; ɻʝʦʤʝʪʨʠʷ; ʌʫʥʢʮʠʠ; 

ʋʧʲʪʚʘʥʠʷ ʠ ʆʪʛʦʚʦʨʠ. 

ɺ ɻʣʘʚʘ I ʩʝ ʨʘʟʛʣʝʞʜʘʪ ʦʩʥʦʚʥʠ ʧʦʥʷʪʠʷ ʠ ʪʚʲʨʜʝʥʠʷ ʦʪ ʪʝʦʨʠʷ ʥʘ 

ʤʥʦʞʝʩʪʚʘʪʘ ʠ ʤʘʪʝʤʘʪʠʯʝʩʢʘʪʘ ʣʦʛʠʢʘ, ʢʦʠʪʦ ʩʝ ʠʣʶʩʪʨʠʨʘʪ ʩ ʧʦʜʭʦʜʷʱʦ 

ʧʦʜʙʨʘʥʠ ʟʘʜʘʯʠ-ʦʙʨʘʟʮʠ. ɻʣʘʚʘ I ʩʣʫʞʠ ʟʘ ʨʘʟʰʠʨʷʚʘʥʝ ʥʘ ʤʘʪʝʤʘʪʠʯʝʩʢʠʷ 

ʢʨʲʛʦʟʦʨ ʥʘ ʩʪʫʜʝʥʪʠʪʝ ʦʪ I ʢʫʨʩ ʠ ʧʦʜʛʦʪʦʚʢʘʪʘ ʠʤ ʟʘ ʫʩʚʦʷʚʘʥʝ ʥʘ ʦʩʥʦʚʥʠ 

ʜʠʩʮʠʧʣʠʥʠ ʢʘʪʦ ñɺʠʩʰʘ ʘʣʛʝʙʨʘò, ñʄʘʪʝʤʘʪʠʯʝʩʢʠ ʘʥʘʣʠʟò ʠ ʜʨʫʛʠ. ɻʣʘʚʠ II , III  ʠ 

IV ʩʲʜʲʨʞʘʪ ʩʠʩʪʝʤʠ ʦʪ ʟʘʜʘʯʠ, ʩ ʢʦʠʪʦ ʩʝ ʜʦʧʲʣʚʘʪ ʠ ʨʘʟʰʠʨʷʚʘʪ ʚʲʟʤʦʞʥʦʩʪʠʪʝ ʟʘ 

ʫʩʚʦʷʚʘʥʝ ʥʘ ʦʩʥʦʚʥʠ ʨʘʟʜʝʣʠ ʦʪ ʤʘʪʝʤʘʪʠʢʘʪʘ ʥʘ ʧʦ ʚʠʩʦʢʦ ʥʠʚʦ, ʟʘʣʦʞʝʥʠ ʚ ɻʣʘʚʠ 

I, II  ʠ III  ʥʘ ñʄʘʪʝʤʘʪʠʢʘ ʟʘ ʢʘʥʜʠʜʘʪ-ʩʪʫʜʝʥʪʠò. ɿʘʪʦʚʘ ʧʨʝʧʦʨʲʯʚʘʤʝ ʥʘ ʩʪʫʜʝʥʪʠʪʝ 

ʦʪ ʌʄʀ ʠ ʌʇʅ ʜʘ ʠʟʧʦʣʟʚʘʪ ʝʜʥʦʚʨʝʤʝʥʥʦ ʜʚʝʪʝ ʢʥʠʛʠ. ʊʝ ʩʘ ʩʲʦʙʨʘʟʝʥʠ ʠ ʩ 

ʪʝʥʜʝʥʮʠʠʪʝ ʚ ʧʨʦʚʝʞʜʘʥʝʪʦ ʥʘ ʢʘʥʜʠʜʘʪʩʪʫʜʝʥʪʩʢʠʪʝ ʠʟʧʠʪʠ ʧʦ ʤʘʪʝʤʘʪʠʢʘ ʧʨʝʟ 

ʧʦʩʣʝʜʥʠʪʝ ʛʦʜʠʥʠ ʚ ɹʲʣʛʘʨʠʷ. ʇʨʝʧʦʨʲʯʚʘʤʝ ʥʘ ʯʠʪʘʪʝʣʠʪʝ ʜʘ ʧʨʦʫʯʘʪ ʚʥʠʤʘʪʝʣʥʦ 



 

ʫʧʲʪʚʘʥʠʷʪʘ ʢʲʤ ʨʝʰʝʥʠʷʪʘ ʥʘ ʟʘʜʘʯʠʪʝ, ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʪʦʚʘ ʜʘʣʠ ʩʘ ʧʦʩʪʠʛʥʘʣʠ 

ʫʩʧʝʭ ʚ ʩʘʤʦʩʪʦʷʪʝʣʥʦʪʦ ʠʤ ʨʝʰʘʚʘʥʝ, ʜʘʞʝ ʠ ʜʘ ʩʘ ʧʦʣʫʯʠʣʠ ʚʝʨʥʠʷ ʦʪʛʦʚʦʨ. ʊʘʢʘ 

ʪʝ ʱʝ ʩʝ ʧʨʝʜʧʘʟʷʪ ʦʪ ʟʘʙʣʫʞʜʝʥʠʷ, ʱʝ ʫʩʚʦʷʪ ʥʦʚʠ ʠʜʝʠ ʠ ʤʝʪʦʜʠ ʟʘ ʨʝʰʘʚʘʥʝ ʥʘ 

ʟʘʜʘʯʠ. 

ʈʘʟʛʣʝʜʘʥʠʪʝ ʚ ʢʥʠʛʘʪʘ ʟʘʜʘʯʠ ʠ ʤʝʪʦʜʠʪʝ ʟʘ ʪʷʭʥʦʪʦ ʨʝʰʘʚʘʥʝ ʱʝ ʩʧʦʤʦʛʥʘʪ 

ʟʘ ʬʦʨʤʠʨʘʥʝ ʠ ʥʘ ʤʘʪʝʤʘʪʠʯʝʩʢʠ ʩʪʠʣ ʥʘ ʤʠʩʣʝʥʝ, ʢʦʡʪʦ ʝ ʥʝʦʙʭʦʜʠʤ ʥʝ ʩʘʤʦ ʥʘ 

ʢʘʥʜʠʜʘʪ-ʩʪʫʜʝʥʪʠʪʝ ʟʘ ʠʟʧʠʪʘ ʧʦ ʤʘʪʝʤʘʪʠʢʘ, ʠ ʥʘ ʩʪʫʜʝʥʪʠʪʝ ʦʪ ʧʲʨʚʠ ʢʫʨʩ ʟʘ 

ʠʟʧʠʪʘ ʧʦ ñʋʚʦʜ ʚ ʩʧʝʮʠʘʣʥʦʩʪʪʘò, ʥʦ ʠ ʚ ʤʥʦʛʦ ʩʬʝʨʠ ʥʘ ʨʝʘʣʥʠʷ ʞʠʚʦʪ. 

ʉ [ʄ] ʝ ʦʟʥʘʯʝʥʘ ʢʥʠʛʘʪʘ Ăʄʘʪʝʤʘʪʠʢʘ ʟʘ ʢʘʥʜʠʜʘʪ-ʩʪʫʜʝʥʪʠò. ɼʨʫʛʠʪʝ 

ʠʟʧʦʣʟʚʘʥʠ ʩʠʤʚʦʣʠ ʠ ʦʟʥʘʯʝʥʠʷ ʩʘ ʩʲʱʠʪʝ ʢʘʢʪʦ ʚ [ʄ]. 

ʉʲʜʲʨʞʘʥʠʝʪʦ ʥʘ ʢʥʠʛʘʪʘ ʝ ʨʘʟʨʘʙʦʪʝʥʦ ʢʘʢʪʦ ʩʣʝʜʚʘ: 

ɻʣʘʚʘ III  Ä 9-15; IV Ä 4 ï ʁ.ʅʠʢʦʣʦʚ 

ɻʣʘʚʘ IV Ä 1 ï 3 ï ɼ.ʉʪʘʥʢʦʚ 

ɻʣʘʚʘ I, II , III  Ä 1 ï 8 ï ʉ.ʇʲʨʚʫʣʦʚ 

ɻʣʘʚʠ V ʠ VI  ʩʘ ʨʘʟʨʘʙʦʪʝʥʠ ʩʲʚʤʝʩʪʥʦ ʦʪ ʘʚʪʦʨʠʪʝ. 

ɸʚʪʦʨʠʪʝ ʩʯʠʪʘʪ ʟʘ ʩʚʦʝ ʧʨʠʷʪʥʦ ʟʘʜʲʣʞʝʥʠʝ ʜʘ ʠʟʢʘʞʘʪ ʠʩʢʨʝʥʘʪʘ ʩʠ 

ʙʣʘʛʦʜʘʨʥʦʩʪ ʥʘ ʨʝʮʝʥʟʝʥʪʠʪʝ ʜʦʮ.ʜ-ʨ ʅ.ʇʝʪʨʦʚ ʠ ʜʦʮ.ʜ-ʨ ʍʨ.ɻʨʠʛʦʨʦʚ ʟʘ 

ʟʘʜʲʣʙʦʯʝʥʠʪʝ ʨʝʮʝʥʟʠʠ, ʢʘʢʪʦ ʠ ʥʘ ʨʝʜʘʢʪʦʨʘ ʜʦʮ. ʃ.ʇʦʨʪʝʚ ʟʘ ʥʘʧʨʘʚʝʥʠʪʝ 

ʢʦʨʝʢʮʠʠ, ʢʦʠʪʦ ʜʦʧʨʠʥʝʩʦʭʘ ʟʘ ʧʦʜʦʙʨʷʚʘʥʝ ʢʘʯʝʩʪʚʘʪʘ ʥʘ ʢʥʠʛʘʪʘ. 

ʀʟʢʘʟʚʘʤʝ ʥʘʰʘʪʘ ʠʩʢʨʝʥʘ ʙʣʘʛʦʜʘʨʥʦʩʪ ʠ ʥʘ ʛʣ.ʩʧʝʮʠʘʣʠʩʪ I ʩʪʝʧʝʥ, ʤʘʛ. 

ʉʥʝʞʘʥʘ ʉʪʦʡʯʝʚʘ ʟʘ ʦʪʣʠʯʥʘʪʘ ʧʨʝʜʧʝʯʘʪʥʘ ʧʦʜʛʦʪʦʚʢʘ ʥʘ ʢʥʠʛʘʪʘ, ʙʝʟ ʧʦʤʦʱʪʘ ʥʘ 

ʢʦʷʪʦ ʦʪʧʝʯʘʪʚʘʥʝʪʦ ʥʘ ʢʥʠʛʘʪʘ ʱʝʰʝ ʜʘ ʙʲʜʝ ʥʝʚʲʟʤʦʞʥʦ ʚ ʞʝʣʘʥʠʷ ʩʨʦʢ. 

 

 

18.01.2007 ʛ. ʆʪ ʘʚʪʦʨʠʪʝ 

ʛʨ. ʐʫʤʝʥ 

 

 

 

 

 

 



 

ɻʣʘʚʘ I . ʊɽʆʈʀʗ ʅɸ ʄʅʆɾɽʉʊɺɸʊɸ. ɽʃɽʄɽʅʊʀ ʅɸ 

ʄɸʊɽʄɸʊʀʏɽʉʂɸʊɸ ʃʆɻʀʂɸ 
 

 

Ä1. ʄʥʦʞʝʩʪʚʘ, ʨʝʣʘʮʠʠ ʠ ʦʧʝʨʘʮʠʠ ʩ ʪʷʭ 
 

I. ʆʩʥʦʚʥʠ ʧʦʥʷʪʠʷ ʠ ʪʝʦʨʝʤʠ 

ʇʦʥʷʪʠʝʪʦ ʤʥʦʞʝʩʪʚʦ ʝ ʧʲʨʚʠʯʥʦ ʧʦʥʷʪʠʝ ʚ ʤʘʪʝʤʘʪʠʢʘʪʘ ʠ ʟʘ ʪʦʚʘ ʥʝ ʩʝ 

ʦʧʨʝʜʝʣʷ ʧʦʩʨʝʜʩʪʚʦʤ ʜʨʫʛʠ ʧʦʥʷʪʠʷ. ʇʨʝʜʩʪʘʚʘ ʟʘ ʥʝʛʦ ʧʨʠʜʦʙʠʚʘʤʝ ʯʨʝʟ ʧʨʠʤʝʨʠ. 

ʊʘʢʘ ʤʦʞʝ ʜʘ ʩʝ ʛʦʚʦʨʠ ʟʘ ʤʥʦʞʝʩʪʚʦʪʦ ʦʪ ʫʯʝʥʠʮʠ ʦʪ ʜʘʜʝʥ ʢʣʘʩ, ʟʘ ʤʥʦʞʝʩʪʚʦʪʦ 

ʦʪ ʢʦʨʝʥʠʪʝ ʥʘ ʜʘʜʝʥʦ ʫʨʘʚʥʝʥʠʝ ʠ ʜʨ. 

ʄʥʦʞʝʩʪʚʘʪʘ ʩʝ ʦʟʥʘʯʘʚʘʪ ʩ ʛʣʘʚʥʠʪʝ ʣʘʪʠʥʩʢʠ ʙʫʢʚʠ A , B , C , ... ɿʘ ʥʷʢʦʠ 

ʯʠʩʣʦʚʠ ʤʥʦʞʝʩʪʚʘ ʩʝ ʠʟʧʦʣʟʚʘʪ ʧʦʩʪʦʷʥʥʠ ʦʟʥʘʯʝʥʠʷ: 

N  - ʤʥʦʞʝʩʪʚʦʪʦ ʥʘ ʝʩʪʝʩʪʚʝʥʠʪʝ ʯʠʩʣʘ; 

Z  - ʤʥʦʞʝʩʪʚʦʪʦ ʥʘ ʮʝʣʠʪʝ ʯʠʩʣʘ; 

Q  - ʤʥʦʞʝʩʪʚʦʪʦ ʥʘ ʨʘʮʠʦʥʘʣʥʠʪʝ ʯʠʩʣʘ; 

R  - ʤʥʦʞʝʩʪʚʦʪʦ ʥʘ ʨʝʘʣʥʠʪʝ ʯʠʩʣʘ. 

ʆʙʝʢʪʠʪʝ, ʦʪ ʢʦʠʪʦ ʩʝ ʩʲʩʪʦʠ ʜʘʜʝʥʦ ʤʥʦʞʝʩʪʚʦ, ʩʝ ʥʘʨʠʯʘʪ ʥʝʛʦʚʠ 

ʝʣʝʤʝʥʪʠ. ʅʘʧʨʠʤʝʨ, ʯʠʩʣʦʪʦ 5  ʝ ʝʣʝʤʝʥʪ ʦʪ N, ʥʦ 
2

1
 ʥʝ ʝ ʥʝʛʦʚ ʝʣʝʤʝʥʪ. 

ɽʣʝʤʝʥʪʠʪʝ ʥʘ ʝʜʥʦ ʤʥʦʞʝʩʪʚʦ ʩʝ ʦʟʥʘʯʘʚʘʪ ʩ ʤʘʣʢʠ ʣʘʪʠʥʩʢʠ ʙʫʢʚʠ a , b , c , ... 

ɸʢʦ a  ʝ ʝʣʝʤʝʥʪ ʥʘ ʤʥʦʞʝʩʪʚʦʪʦ A  ʩʝ ʦʟʥʘʯʘʚʘ ʩ AaÍ  ʠ ʩʝ ʯʝʪʝ ña  

ʧʨʠʥʘʜʣʝʞʠ ʥʘ Aò. ɸʢʦ a  ʥʝ ʝ ʝʣʝʤʝʥʪ ʥʘ A  ʩʝ ʟʘʧʠʩʚʘ AaÍ  ʠ ʩʝ ʯʝʪʝ ña  ʥʝ 

ʧʨʠʥʘʜʣʝʞʠ ʥʘ Aò.  

ʆʧʨʝʜʝʣʝʥʠʝ 1. ʄʥʦʞʝʩʪʚʦʪʦ, ʢʦʝʪʦ ʥʷʤʘ ʝʣʝʤʝʥʪʠ ʩʝ ʥʘʨʠʯʘ ʧʨʘʟʥʦ 

ʤʥʦʞʝʩʪʚʦ ʠ ʩʝ ʦʟʥʘʯʘʚʘ ʩ Å. ʅʘʧʨʠʤʝʨ, ʤʥʦʞʝʩʪʚʦʪʦ ʦʪ ʮʝʣʠʪʝ ʢʦʨʝʥʠ ʥʘ 

ʫʨʘʚʥʝʥʠʝʪʦ 12 =x  ʝ ʧʨʘʟʥʦʪʦ ʤʥʦʞʝʩʪʚʦ. 

ɸʢʦ ʝʜʥʦ ʤʥʦʞʝʩʪʚʦ ʝ ʟʘʜʘʜʝʥʦ ʯʨʝʟ ʥʝʧʦʩʨʝʜʩʪʚʝʥʦ ʟʘʧʠʩʚʘʥʝ ʥʘ ʝʣʝʤʝʥʪʠʪʝ 

ʤʫ ʩʝ ʢʘʟʚʘ, ʯʝ ʤʥʦʞʝʩʪʚʦʪʦ ʝ ʟʘʜʘʜʝʥʦ ʢʦʥʩʪʨʫʢʪʠʚʥʦ. ʅʘʧʨʠʤʝʨ, ʘʢʦ 

ʤʥʦʞʝʩʪʚʦʪʦ ʩʝ ʩʲʩʪʦʠ ʦʪ ʝʣʝʤʝʥʪʠʪʝ 1 , 2 , 3 , 4 , 5, ʪʦ ʩʝ ʟʘʧʠʩʚʘ ʪʘʢʘ: { }5;4;3;2;1 . 

ɽʜʥʦ ʤʥʦʞʝʩʪʚʦ (ʢʨʘʡʥʦ ʠʣʠ ʙʝʟʢʨʘʡʥʦ) ʤʦʞʝ ʜʘ ʙʲʜʝ ʟʘʜʘʜʝʥʦ ʯʨʝʟ 

ʧʦʩʦʯʚʘʥʝ ʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʯʥʦ ʩʚʦʡʩʪʚʦ, ʪ.ʝ. ʪʘʢʦʚʘ ʩʚʦʡʩʪʚʦ ʢʦʝʪʦ ʧʨʠʪʝʞʘʚʘʪ 

ʚʩʠʯʢʠ ʝʣʝʤʝʥʪʠ ʦʪ ʤʥʦʞʝʩʪʚʦʪʦ ʠ ʩʘʤʦ ʪʝ. 

ʄʥʦʞʝʩʪʚʦ, ʦʧʨʝʜʝʣʝʥʦ ʩ ʭʘʨʘʢʪʝʨʠʩʪʠʯʥʦʪʦ ʩʚʦʡʩʪʚʦ P, ʩʝ ʦʟʥʘʯʘʚʘ ʩ 

(){ }xPxA /=  ʠ ʩʝ ʯʝʪʝ ñʤʥʦʞʝʩʪʚʦʪʦ ʦʪ ʚʩʠʯʢʠ x, ʢʦʠʪʦ ʫʜʦʚʣʝʪʚʦʨʷʚʘʪ 

ʩʚʦʡʩʪʚʦʪʦ ()xP ò. ʂʦʛʘʪʦ ʝʜʥʦ ʤʥʦʞʝʩʪʚʦ ʝ ʟʘʜʘʜʝʥʦ ʯʨʝʟ ʭʘʨʘʢʪʝʨʠʩʪʠʯʥʦ 

ʩʚʦʡʩʪʚʦ  ʩʝ ʢʘʟʚʘ, ʯʝ ʪʦ ʝ ʟʘʜʘʜʝʥʦ ʜʝʩʢʨʠʧʪʠʚʥʦ. ʊʘʢʘ ʥʘʧʨʠʤʝʨ, ʯʨʝʟ 

{ }0/ <= xxA  ʝ ʟʘʜʘʜʝʥʦ ʤʥʦʞʝʩʪʚʦʪʦ ʥʘ ʦʪʨʠʮʘʪʝʣʥʠʪʝ ʯʠʩʣʘ. 

ɽʜʥʦ ʠ ʩʲʱʦ ʤʥʦʞʝʩʪʚʦ ʤʦʞʝ ʜʘ ʙʲʜʝ ʟʘʜʘʜʝʥʦ ʯʨʝʟ ʨʘʟʣʠʯʥʠ 

ʭʘʨʘʢʪʝʨʠʩʪʠʯʥʠ ʩʚʦʡʩʪʚʘ. ʅʘʧʨʠʤʝʨ, ʤʥʦʞʝʩʪʚʦʪʦ ʥʘ ʮʝʣʠʪʝ ʯʠʩʣʘ ʧʦ-ʛʦʣʝʤʠ ʦʪ 

3-  ʠ ʧʦ-ʤʘʣʢʠ ʦʪ 3  ʤʦʞʝ ʜʘ ʙʲʜʝ ʟʘʜʘʜʝʥʦ ʧʦ ʩʣʝʜʥʠʪʝ ʥʘʯʠʥʠ { }3/ <Í xZx  ʠʣʠ 

{ }9/ 2 <Í xZx  ʠʣʠ { }33/ <<-Í xZx . 



 

ʆʩʚʝʥ ʢʦʥʩʪʨʫʢʪʠʚʥʦ ʠ ʜʝʩʢʨʠʧʪʠʚʥʦ ʤʥʦʞʝʩʪʚʘʪʘ  ʩʝ ʟʘʜʘʚʘʪ ʠ ʛʨʘʬʠʯʥʦ. 

ʅʘʧʨʠʤʝʨ ʤʥʦʞʝʩʪʚʦʪʦ { }3/ <Í xZx  ʩʝ ʠʟʦʙʨʘʟʷʚʘ ʚʲʨʭʫ ʯʠʩʣʦʚʘʪʘ ʦʩ ʧʦ ʩʣʝʜʥʠʷ 

ʥʘʯʠʥ 
 
-2 -1 0 1 2 . ɿʘ ʧʦ-ʛʦʣʷʤʘ ʥʘʛʣʝʜʥʦʩʪ ʠ ʦʙʱʥʦʩʪ ʤʥʦʞʝʩʪʚʘʪʘ ʩʝ 

ʠʟʦʙʨʘʟʷʚʘʪ ʩ ʚʲʪʨʝʰʥʦʩʪ ʥʘ ʢʨʲʛʦʚʝ ʠʣʠ ʜʨʫʛʠ ʟʘʪʚʦʨʝʥʠ ʦʙʣʘʩʪʠ ʚ ʨʘʚʥʠʥʘʪʘ 

(ʯʝʨʪ.1), ʥʘʨʝʯʝʥʠ ʜʠʘʛʨʘʤʠ ʥʘ ʆʡʣʝʨ-ɺʝʥ.  

 

 

 

 
ʏʝʨʪ.1 

ʆʧʨʝʜʝʣʝʥʠʝ 2. ʄʥʦʞʝʩʪʚʘʪʘ A  ʠ B  ʩʘ ʨʘʚʥʠ, ʘʢʦ ʩʝ ʩʲʩʪʦʷʪ ʦʪ ʝʜʥʠ ʠ ʩʲʱʠ 

ʝʣʝʤʝʥʪʠ. ɿʘʧʠʩʚʘ ʩʝ BA= . 

ʊʝʦʨʝʤʘ 1. ʈʝʣʘʮʠʷʪʘ ʨʘʚʝʥʩʪʚʦ ʥʘ ʤʥʦʞʝʩʪʚʘ ʧʨʠʪʝʞʘʚʘ ʩʣʝʜʥʠʪʝ ʩʚʦʡʩʪʚʘ: 

1. ʈʝʬʣʝʢʩʠʚʥʦʩʪ. ɿʘ ʚʩʷʢʦ ʤʥʦʞʝʩʪʚʦ A  ʝ ʚʷʨʥʦ AA= . 

2. ʉʠʤʝʪʨʠʯʥʦʩʪ. ɿʘ ʚʩʝʢʠ ʜʚʝ ʤʥʦʞʝʩʪʚʘ A  ʠ B, ʘʢʦ BA= , ʪʦ ʠ AB= . 

3. ʊʨʘʥʟʠʪʠʚʥʦʩʪ. ɿʘ ʚʩʝʢʠ ʪʨʠ ʤʥʦʞʝʩʪʚʘ A , B  ʠ C, ʘʢʦ BA=  ʠ CB= , 

ʪʦ CA= . 

ʆʧʨʝʜʝʣʝʥʠʝ 3. ʄʥʦʞʝʩʪʚʦʪʦ A  ʩʝ ʥʘʨʠʯʘ ʧʦʜʤʥʦʞʝʩʪʚʦ ʥʘ ʤʥʦʞʝʩʪʚʦʪʦ B  

(ʠʣʠ A  ʩʝ ʚʢʣʶʯʚʘ ʚ B), ʘʢʦ ʚʩʝʢʠ ʝʣʝʤʝʥʪ ʥʘ A  ʝ ʝʣʝʤʝʥʪ ʠ ʥʘ B. ɿʘʧʠʩʚʘ ʩʝ 

BAË . 

ʆʪ ʦʧʨʝʜʝʣʝʥʠʝ 3  ʩʣʝʜʚʘ, ʯʝ A  ʥʝ ʝ ʧʦʜʤʥʦʞʝʩʪʚʦ ʥʘ B  ( BAË/ ), ʘʢʦ ʩʲʱʝʩʪʚʫʚʘ 

ʧʦʥʝ ʝʜʠʥ ʝʣʝʤʝʥʪ ʥʘ A, ʢʦʡʪʦ ʥʝ ʝ ʝʣʝʤʝʥʪ ʥʘ B . 

ʊʝʦʨʝʤʘ 2. ʈʝʣʘʮʠʷʪʘ ʚʢʣʶʯʚʘʥʝ ʥʘ ʤʥʦʞʝʩʪʚʘ ʧʨʠʪʝʞʘʚʘ ʩʣʝʜʥʠʪʝ ʩʚʦʡʩʪʚʘ: 

1. ʈʝʬʣʝʢʩʠʚʥʦʩʪ. ɿʘ ʚʩʷʢʦ ʤʥʦʞʝʩʪʚʦ A  ʝ ʚʷʨʥʦ AAË . 

2. ɸʥʪʠʩʠʤʝʪʨʠʯʥʦʩʪ. ɿʘ ʚʩʝʢʠ ʜʚʝ ʤʥʦʞʝʩʪʚʘ A  ʠ B  ʝ ʠʟʧʲʣʥʝʥʦ, ʘʢʦ 

BAË  ʠ ABË , ʪʦ BA= . 

3. ʊʨʘʥʟʠʪʠʚʥʦʩʪ. ɿʘ ʚʩʝʢʠ ʪʨʠ ʤʥʦʞʝʩʪʚʘ A , B  ʠ C  ʝ ʠʟʧʲʣʥʝʥʦ, ʘʢʦ 

BAË  ʠ CBË , ʪʦ CAË . 

4. ɿʘ ʚʩʷʢʦ ʤʥʦʞʝʩʪʚʦ A  ʝ ʠʟʧʲʣʥʝʥʦ AËÅ . 

ʆʧʨʝʜʝʣʝʥʠʝ 4. ʉʝʯʝʥʠʝ ʥʘ ʤʥʦʞʝʩʪʚʘʪʘ A  ʠ B  ʩʝ ʥʘʨʠʯʘ ʤʥʦʞʝʩʪʚʦ, ʢʦʝʪʦ 

ʩʝ ʩʲʩʪʦʠ ʩʘʤʦ ʦʪ ʝʣʝʤʝʥʪʠ, ʢʦʠʪʦ ʧʨʠʥʘʜʣʝʞʘʪ ʝʜʥʦʚʨʝʤʝʥʥʦ ʥʘ A  ʠ B. ʆʟʥʘʯʘʚʘ 

ʩʝ BAÆ . 

ʆʪ ʦʧʨʝʜʝʣʝʥʠʝ 4 ʩʣʝʜʚʘ, ʯʝ { }BxʠAxxBA ÍÍ=Æ / , ʪ.ʝ. BAx ÆÍ  Ú 

AxÍ  ʠ BxÍ . 

ʊʝʦʨʝʤʘ 3. ʆʧʝʨʘʮʠʷʪʘ ʩʝʯʝʥʠʝ ʥʘ ʤʥʦʞʝʩʪʚʘ ʧʨʠʪʝʞʘʚʘ ʩʣʝʜʥʠʪʝ ʩʚʦʡʩʪʚʘ: 

1. ʂʦʤʫʪʘʪʠʚʥʦʩʪ. ɿʘ ʚʩʝʢʠ ʜʚʝ ʤʥʦʞʝʩʪʚʘ A  ʠ B  ʝ ʚʷʨʥʦ ABBA Æ=Æ . 

2. ɸʩʦʮʠʘʪʠʚʥʦʩʪ. ɿʘ ʚʩʝʢʠ ʪʨʠ ʤʥʦʞʝʩʪʚʘ A , B  ʠ C  ʝ ʚʷʨʥʦ 

( ) ( )CBACBA ÆÆ=ÆÆ . 

3. ɿʘ ʚʩʷʢʦ ʤʥʦʞʝʩʪʚʦ A  ʝ ʠʟʧʲʣʥʝʥʦAAA =Æ  ʠ Å=ÅÆA . 

ʆʧʨʝʜʝʣʝʥʠʝ 5. ʆʙʝʜʠʥʝʥʠʝ ʥʘ ʤʥʦʞʝʩʪʚʘʪʘ A  ʠ B  ʩʝ ʥʘʨʠʯʘ ʤʥʦʞʝʩʪʚʦ, 

ʢʦʝʪʦ ʩʝ ʩʲʩʪʦʠ ʩʘʤʦ ʦʪ ʝʣʝʤʝʥʪʠ, ʢʦʠʪʦ ʧʨʠʥʘʜʣʝʞʘʪ ʥʘ ʧʦʥʝ ʝʜʥʦ ʦʪ ʤʥʦʞʝʩʪʚʘʪʘ 

A  ʠ B. ʆʟʥʘʯʘʚʘ ʩʝ BAÇ . 

ʆʪ ʦʧʨʝʜʝʣʝʥʠʝ 5 ʩʣʝʜʚʘ, ʯʝ BAx ÇÍ  Ú AxÍ  ʠʣʠ BxÍ . 

ʊʝʦʨʝʤʘ 4. ʆʧʝʨʘʮʠʷʪʘ ʦʙʝʜʠʥʝʥʠʝ ʥʘ ʤʥʦʞʝʩʪʚʘ ʧʨʠʪʝʞʘʚʘ ʩʣʝʜʥʠʪʝ 

ʩʚʦʡʩʪʚʘ: 



 

1. ʂʦʤʫʪʘʪʠʚʥʦʩʪ. ɿʘ ʚʩʝʢʠ ʜʚʝ ʤʥʦʞʝʩʪʚʘ A  ʠ B  ʝ ʚʷʨʥʦ ABBA Ç=Ç . 

2. ɸʩʦʮʠʘʪʠʚʥʦʩʪ. ɿʘ ʚʩʝʢʠ ʪʨʠ ʤʥʦʞʝʩʪʚʘ A , B  ʠ C  ʝ ʚʷʨʥʦ 

( ) ( )CBACBA ÇÇ=ÇÇ . 

3. ɿʘ ʚʩʷʢʦ ʤʥʦʞʝʩʪʚʦ A  ʝ ʠʟʧʲʣʥʝʥʦ AA =ÅÇ  ʠ AAA =Ç . 

4. ɼʠʩʪʨʠʙʫʪʠʚʥʦʩʪ. ɿʘ ʚʩʝʢʠ ʪʨʠ ʤʥʦʞʝʩʪʚʘ A , B  ʠ C  ʝ ʠʟʧʲʣʥʝʥʦ: 

4.1. ( ) ( )( )CBCACBA ÆÇÆ=ÆÇ ; 

4.2. ( ) ( )( )CBCACBA ÇÆÇ=ÇÆ . 

ɻʨʘʬʠʯʥʦ ʩʝʯʝʥʠʝʪʦ ʠ ʦʙʝʜʠʥʝʥʠʝʪʦ ʥʘ ʜʚʝ ʤʥʦʞʝʩʪʚʘ A  ʠ B  ʩʝ ʠʟʦʙʨʘʟʷʚʘ 

ʩ ʜʠʘʛʨʘʤʠʪʝ ʥʘ ʆʡʣʝʨ-ɺʝʥ (ʯʝʨʪ. 2ʘ) ʠ 2ʙ)) 

 

 

 

 

 

 

 
 ʘ) ʙ) ʚ) 

ʏʝʨʪ.2 

ʆʧʨʝʜʝʣʝʥʠʝ 6. ʈʘʟʣʠʢʘ ʥʘ ʤʥʦʞʝʩʪʚʘʪʘ A  ʠ B  ʩʝ ʥʘʨʠʯʘ ʤʥʦʞʝʩʪʚʦ,ʢʦʝʪʦ 

ʩʝ ʩʲʩʪʦʠ ʩʘʤʦ ʦʪ ʝʣʝʤʝʥʪʠ ʥʘ A, ʢʦʠʪʦ ʥʝ ʧʨʠʥʘʜʣʝʞʘʪ ʥʘ B. ʆʟʥʘʯʘʚʘ ʩʝ ʩ BA\ . 

ʆʪ ʦʧʨʝʜʝʣʝʥʠʝ 6 ʩʣʝʜʚʘ, ʯʝ BAx \Í  Ú AxÍ  ʠ BxÍ . 

ɻʨʘʬʠʯʥʦ ʨʘʟʣʠʢʘʪʘ ʥʘ A  ʠ B  ʝ ʧʦʢʘʟʘʥʦ ʥʘ ʯʝʨʪ. 2ʚ). 

ʆʧʝʨʘʮʠʷʪʘ ʨʘʟʣʠʢʘ ʥʘ ʤʥʦʞʝʩʪʚʘ ʧʨʠʪʝʞʘʚʘ ʩʣʝʜʥʠʪʝ ʩʚʦʡʩʪʚʘ: 

1. Å=AA\ ; 2. AA =Å\ ; 3. Å=Å A\  

4. ɸʢʦ BAË , ʪʦ Å=BA\ ;  5. ABA Ë\ . 

 

II. ɿʘʜʘʯʠ ʦʙʨʘʟʮʠ. 

ɿʘʜʘʯʘ 1. ɼʘʜʝʥʠ ʩʘ ʤʥʦʞʝʩʪʚʘʪʘ: A  - ʤʥʦʞʝʩʪʚʦʪʦ ʦʪ ʯʝʪʠʨʠʲʛʲʣʥʠʮʠ, B  - 

ʤʥʦʞʝʩʪʚʦʪʦ ʦʪ ʫʩʧʦʨʝʜʥʠʮʠ, C  - ʤʥʦʞʝʩʪʚʦʪʦ ʦʪ ʧʨʘʚʦʲʛʲʣʥʠʮʠ, D  - 

ʤʥʦʞʝʩʪʚʦʪʦ ʦʪ ʨʦʤʙʦʚʝ, E  - ʤʥʦʞʝʩʪʚʦʪʦ ʦʪ ʢʚʘʜʨʘʪʠʪʝ. ʇʦʜʨʝʜʝʪʝ ʚʲʚ ʚʝʨʠʛʘ ʦʪ 

ʚʢʣʶʯʚʘʥʠʷ ʙʫʢʚʠʪʝ ʩ ʢʦʠʪʦ ʩʘ ʦʟʥʘʯʝʥʠ ʤʥʦʞʝʩʪʚʘʪʘ: 

ʘ) E , A , B , C ; ʙ) E , A , D , B . 

ɿʘʜʘʯʘ 2. ɼʘ ʩʝ ʩʨʘʚʥʷʪ ʧʦ ʦʪʥʦʰʝʥʠʝ ʥʘ ʨʝʣʘʮʠʷʪʘ ʚʢʣʶʯʚʘʥʝ ʠ ʨʘʚʝʥʩʪʚʦ 

ʩʣʝʜʥʠʪʝ ʤʥʦʞʝʩʪʚʘ: 

ʘ) { }5;4;3;2;1;0;1-=A  ʠ { }60/ <¢Í= xZxB ; 

ʙ) ( )( ){ }032/ =--Í= xxRxC  ʠ { }41/ <<Í= xNxD ; 

ʚ) ( ){ }01/ 22
>+-Í= xxRxE  ʠ { }0/ >Í= xRxF . 

ɿʘʜʘʯʘ 3. ɼʘʜʝʥʠ ʩʘ ʤʥʦʞʝʩʪʚʘʪʘ: A  - ʤʥʦʞʝʩʪʚʦʪʦ ʦʪ ʚʩʠʯʢʠ ʧʨʦʩʪʠ ʯʠʩʣʘ 

ʧʦ-ʤʘʣʢʠ ʦʪ 20  ʠ B  - ʤʥʦʞʝʩʪʚʦʪʦ ʦʪ ʚʩʠʯʢʠ ʝʩʪʝʩʪʚʝʥʠ ʯʠʩʣʘ ʜʝʣʠʪʝʣʠ ʥʘ 24 . 

ʅʘʤʝʨʝʪʝ BAÆ , BAÇ , BA\ , AB \ . 

ɿʘʜʘʯʘ 4. ɸʢʦ L  ʝ ʤʥʦʞʝʩʪʚʦʪʦ ʦʪ ʨʘʚʥʦʩʪʨʘʥʥʠʪʝ ʪʨʠʲʛʲʣʥʠʮʠ, ʘ K  ʝ 

ʤʥʦʞʝʩʪʚʦʪʦ ʦʪ ʨʘʚʥʦʙʝʜʨʝʥʠʪʝ ʪʨʠʲʛʲʣʥʠʮʠ, ʢʦʝ ʦʪ ʩʣʝʜʥʠʪʝ ʪʚʲʨʜʝʥʠʷ ʝ ʚʷʨʥʦ: 

ʘ) KLË ; ʙ) LKË ; ʚ) LKL =Æ ; ʛ) KKL =Ç ; ʜ) LKL =Ç . 

ɿʘʜʘʯʘ 5. ʆʪ 26  ʩʪʫʜʝʥʪʠ ʩʧʦʨʪʠʩʪʠ, ʢʦʠʪʦ ʩʘ ʧʣʫʚʮʠ ʠʣʠ ʩʢʠʦʨʠ ʠʣʠ 

ʬʫʪʙʦʣʠʩʪʠ, ʧʣʫʚʮʠʪʝ ʩʘ 9, ʩʢʠʦʨʠʪʝ - 11, ʘ ʬʫʪʙʦʣʠʩʪʠʪʝ - 13. ɸʢʦ ʥʠʢʦʡ ʦʪ 

ʬʫʪʙʦʣʠʩʪʠʪʝ ʥʝ ʝ ʧʣʫʚʝʮ, ʥʦ 4  ʦʪ ʧʣʫʚʮʠʪʝ ʩʘ ʩʢʠʦʨʠ, ʢʦʣʢʦ ʦʪ ʩʢʠʦʨʠʪʝ ʩʘ 

ʬʫʪʙʦʣʠʩʪʠ? 



 

ɿʘʜʘʯʘ 6. ɼʘʜʝʥʠ ʩʘ ʤʥʦʞʝʩʪʚʘʪʘ: ( ][ ){ }¤+Ç¤-ÍÍ= ,41,/ xRxA , 

( ][ ){ }¤+Ç¤-ÍÍ= ,50,/ xRxB ; [ ]{ }5,0/ ÍÍ= xRxC  ʠ [ ]{ }7,3/ -ÍÍ= xRxD . ɼʘ 

ʩʝ ʥʘʤʝʨʠ:  

ʘ) BAÇ ; ʙ) DBA ÆÆ ; ʚ) CBÆ . 

 

 

Ä2. ɽʣʝʤʝʥʪʠ ʥʘ ʤʘʪʝʤʘʪʠʯʝʩʢʘʪʘ ʣʦʛʠʢʘ 
 

I. ʆʩʥʦʚʥʠ ʧʦʥʷʪʠʷ ʠ ʪʝʦʨʝʤʠ 

ʆʧʨʝʜʝʣʝʥʠʝ 1. ʀʟʨʝʯʝʥʠʝ, ʩ ʢʦʝʪʦ ʩʝ ʠʟʨʘʟʷʚʘ ʪʚʲʨʜʝʥʠʝ, ʟʘ ʢʦʝʪʦ ʤʦʞʝ ʜʘ 

ʩʝ ʢʘʞʝ ʜʘʣʠ ʝ ʚʷʨʥʦ ʠʣʠ ʥʝ, ʩʝ ʥʘʨʠʯʘ ʩʲʞʜʝʥʠʝ. 

ʆʧʨʝʜʝʣʝʥʠʝ 2. ʉʲʞʜʝʥʠʝ, ʢʦʝʪʦ ʥʝ ʝ ʩʲʩʪʘʚʝʥʦ ʦʪ ʜʨʫʛʠ ʩʲʞʜʝʥʠʷ, ʩʝ 

ʥʘʨʠʯʘ ʧʨʦʩʪʦ (ʝʣʝʤʝʥʪʘʨʥʦ) ʩʲʞʜʝʥʠʝ. ʉ̡ ʞʜʝʥʠʝ, ʢʦʝʪʦ ʝ ʩʲʩʪʘʚʝʥʦ ʦʪ ʧʦʥʝ ʜʚʝ 

ʩʲʞʜʝʥʠʷ, ʩʝ ʥʘʨʠʯʘ ʩʣʦʞʥʦ (ʩʲʩʪʘʚʥʦ). 

ʉʲʞʜʝʥʠʷʪʘ ʩʝ ʦʟʥʘʯʘʚʘʪ ʩ ʣʘʪʠʥʩʢʠʪʝ ʙʫʢʚʠ p , q , r , ... 

ɸʢʦ ʝʜʥʦ ʩʲʞʜʝʥʠʝ p  ʝ ʚʷʨʥʦ ʱʝ ʢʘʟʚʘʤʝ, ʯʝ ʪʦ ʠʤʘ ʚʷʨʥʦʩʪʥʘ ʩʪʦʡʥʦʩʪ 1  ʠ 

ʱʝ ʟʘʧʠʩʚʘʤʝ () 1=pn . ɸʢʦ ʩʲʞʜʝʥʠʝʪʦ p  ʝ ʥʝʚʷʨʥʦ ʱʝ ʢʘʟʚʘʤʝ, ʯʝ ʪʦ ʠʤʘ 

ʚʷʨʥʦʩʪʥʘ ʩʪʦʡʥʦʩʪ 0  ʠ ʱʝ ʟʘʧʠʩʚʘʤʝ () 0=pn . 

ʆʧʨʝʜʝʣʝʥʠʝ 3. ʆʪʨʠʮʘʥʠʝ ʥʘ ʩʲʞʜʝʥʠʝʪʦ p  ʩʝ ʥʘʨʠʯʘ ʪʘʢʦʚʘ 

ʩʲʞʜʝʥʠʝ,ʢʦʝʪʦ ʝ ʚʷʨʥʦ ʩʘʤʦ ʪʦʛʘʚʘ, ʢʦʛʘʪʦ p  ʝ ʥʝʚʷʨʥʦ. ʆʟʥʘʯʘʚʘ ʩʝ ʩ p . 

ʆʪ ʦʧʨʝʜʝʣʝʥʠʝ 3 ʩʣʝʜʚʘ, ʯʝ () 0=pn  ʩʘʤʦ ʪʦʛʘʚʘ, ʢʦʛʘʪʦ () 1=pn . 

ʆʧʨʝʜʝʣʝʥʠʝ 4. ʂʦʥʶʥʢʮʠʷ ʥʘ ʩʲʞʜʝʥʠʷʪʘ p  ʠ q  ʩʝ ʥʘʨʠʯʘ ʪʘʢʦʚʘ 

ʩʲʞʜʝʥʠʝ, ʢʦʝʪʦ ʝ ʚʷʨʥʦ ʩʘʤʦ ʪʦʛʘʚʘ, ʢʦʛʘʪʦ ʩʘ ʚʝʨʥʠ ʠ ʜʚʝʪʝ ʩʲʞʜʝʥʠʷ p  ʠ q . 

ʆʟʥʘʯʘʚʘ ʩʝ qpØ . 

ʆʧʨʝʜʝʣʝʥʠʝ 5. ɼʠʟʶʥʢʮʠʷ ʥʘ ʩʲʞʜʝʥʠʷʪʘ p  ʠ q  ʩʝ ʥʘʨʠʯʘ ʪʘʢʦʚʘ ʩʲʞʜʝʥʠʝ, 

ʢʦʝʪʦ ʝ ʚʷʨʥʦ ʩʘʤʦ ʢʦʛʘʪʦ ʝ ʚʷʨʥʦ ʧʦʥʝ ʝʜʥʦ ʦʪ ʜʚʝʪʝ ʩʲʞʜʝʥʠʷ p  ʠ q. ʆʟʥʘʯʘʚʘ ʩʝ 

qpÙ . 

ʆʧʨʝʜʝʣʝʥʠʝ 6. ʀʟʢʣʶʯʚʘʱʘ ʜʠʟʶʥʢʮʠʷ ʥʘ ʩʲʞʜʝʥʠʷʪʘ p  ʠ q  ʩʝ ʥʘʨʠʯʘ 

ʪʘʢʦʚʘ ʩʲʞʜʝʥʠʝ, ʢʦʝʪʦ ʝ ʚʷʨʥʦ ʩʘʤʦ ʢʦʛʘʪʦ ʝʜʥʦʪʦ ʩʲʞʜʝʥʠʝ ʝ ʚʷʨʥʦ, ʘ ʜʨʫʛʦʪʦ ʥʝ. 

ʆʟʥʘʯʘʚʘ ʩʝ qpÙ# . 

ʆʧʨʝʜʝʣʝʥʠʝ 7. ʀʤʧʣʠʢʘʮʠʷ ʥʘ ʩʲʞʜʝʥʠʷʪʘ p  ʠ q  ʩʝ ʥʘʨʠʯʘ ʪʘʢʦʚʘ 

ʩʲʞʜʝʥʠʝ, ʢʦʝʪʦ ʝ ʥʝʚʷʨʥʦ ʩʘʤʦ ʢʦʛʘʪʦ p  ʝ ʚʷʨʥʦ, ʘ q  ʝ ʥʝʚʷʨʥʦ. ʆʟʥʘʯʘʚʘ ʩʝ 

qp . 

ʆʧʨʝʜʝʣʝʥʠʝ 8. ɽʢʚʠʚʘʣʝʥʮʠʷ ʥʘ ʩʲʞʜʝʥʠʷʪʘ p  ʠ q  ʩʝ ʥʘʨʠʯʘ ʪʘʢʦʚʘ 

ʩʲʞʜʝʥʠʝ, ʢʦʝʪʦ ʝ ʚʷʨʥʦ ʩʘʤʦ ʢʦʛʘʪʦ ʠ ʜʚʝʪʝ ʩʲʞʜʝʥʠʷ ʩʘ ʝʜʥʦʚʨʝʤʝʥʥʦ ʚʝʨʥʠ ʠʣʠ 

ʥʝʚʝʨʥʠ. ʆʟʥʘʯʘʚʘ ʩʝ qpª . 

ʆʧʝʨʘʮʠʠʪʝ, ʯʨʝʟ ʢʦʠʪʦ ʦʪ ʜʚʝ ʩʲʞʜʝʥʠʷ ʧʦʩʨʝʜʩʪʚʦʤ ʦʧʨʝʜʝʣʝʥʠʷʪʘ ʦʪ 1 · 8 

ʩʝ ʧʦʣʫʯʘʚʘ ʪʨʝʪʦ ʩʲʞʜʝʥʠʝ ʩʝ ʥʘʨʠʯʘʪ ʣʦʛʠʯʝʩʢʠ ʦʧʝʨʘʮʠʠ. 

ʇʦ-ʥʘʪʘʪʲʢ 1  ʠ 0  ʱʝ ʥʘʨʠʯʘʤʝ ʩʲʞʜʠʪʝʣʥʠ ʢʦʥʩʪʘʥʪʠ, ʘ ʧʨʦʠʟʚʦʣʥʠ 

ʩʲʞʜʝʥʠʷ p , q , r , ... ʩʲʞʜʠʪʝʣʥʠ ʧʨʦʤʝʥʣʠʚʠ. ʉʲʞʜʠʪʝʣʥʠʪʝ ʧʨʦʤʝʥʣʠʚʠ ʧʨʠʝʤʘʪ 

ʩʘʤʦ ʜʚʝ ʩʪʦʡʥʦʩʪʠ: 1  ʠ 0 . 



 

ʆʧʨʝʜʝʣʝʥʠʝ 9. ɺʩʷʢʘ ʢʨʘʡʥʘ ʩʲʚʢʫʧʥʦʩʪ ʦʪ ʩʲʞʜʠʪʝʣʥʠ ʧʨʦʤʝʥʣʠʚʠ ʠ 

ʢʦʥʩʪʘʥʪʠ, ʩʚʲʨʟʘʥʠ ʚ ʦʧʨʝʜʝʣʝʥ ʨʝʜ ʩ ʣʦʛʠʯʝʩʢʠ ʦʧʝʨʘʮʠʠ, ʩʝ ʥʘʨʠʯʘ ʩʲʞʜʠʪʝʣʝʥ 

ʠʟʨʘʟ. 

ɺʩʷʢʘ ʩʲʞʜʠʪʝʣʥʘ ʢʦʥʩʪʘʥʪʘ ʠ ʩʲʞʜʠʪʝʣʥʘ ʧʨʦʤʝʥʣʠʚʘ ʝ ʩʲʞʜʠʪʝʣʝʥ ʠʟʨʘʟ. 

ʆʧʨʝʜʝʣʝʥʠʝ 10. ʉʲʞʜʠʪʝʣʥʠʪʝ ʠʟʨʘʟʠ P  ʠ Q  ʩʘ ʨʘʚʥʦʩʠʣʥʠ 

(ʝʢʚʠʚʘʣʝʥʪʥʠ), ʘʢʦ ʠʤʘʪ ʨʘʚʥʠ ʚʝʨʥʦʩʪʥʠ ʩʪʦʡʥʦʩʪʠ ʟʘ ʚʩʝʢʠ ʥʘʙʦʨ ʦʪ ʚʝʨʥʦʩʪʥʠ 

ʩʪʦʡʥʦʩʪʠ ʥʘ ʩʲʞʜʠʪʝʣʥʠʪʝ ʧʨʦʤʝʥʣʠʚʠ ʚ ʪʷʭ. ʆʟʥʘʯʘʚʘ ʩʝ QPÚ . 

ɺ ʟʘʚʠʩʠʤʦʩʪ ʦʪ ʚʝʨʥʦʩʪʥʠʪʝ ʩʪʦʡʥʦʩʪʠ, ʢʦʠʪʦ ʧʨʠʝʤʘʪ, ʩʲʞʜʠʪʝʣʥʠʪʝ ʠʟʨʘʟʠ 

ʩʝ ʜʝʣʷʪ ʥʘ: 

1) ʦʙʱʦʚʘʣʠʜʥʠ (ʪʲʞʜʝʩʪʚʝʥʦ ʚʝʨʥʠ) ï ʢʦʛʘʪʦ ʚʝʨʥʦʩʪʥʘʪʘ ʠʤ ʩʪʦʡʥʦʩʪ ʝ 

ʚʠʥʘʛʠ ʨʘʚʥʘ ʥʘ 1, ʪ.ʝ. ʩʲʞʜʠʪʝʣʥʠʷʪ ʠʟʨʘʟ P  ʝ ʦʙʱʦʚʘʣʠʜʝʥ, ʘʢʦ 1ÚP . 

2) ʥʝʠʟʧʲʣʥʠʤʠ (ʪʲʞʜʝʩʪʚʝʥʦ ʥʝʚʝʨʥʠ) ï ʢʦʛʘʪʦ ʚʝʨʥʦʩʪʥʘʪʘ ʠʤ ʩʪʦʡʥʦʩʪ ʝ 

ʚʠʥʘʛʠ ʨʘʚʥʘ ʥʘ 0, ʪ.ʝ. ʘʢʦ 0ÚP . 

3) ʥʝʫʪʨʘʣʥʠ (ʠʟʧʲʣʥʠʤʠ) ï ʢʦʛʘʪʦ ʥʝ ʩʘ ʩʣʫʯʘʡ 1) ʠʣʠ 2). 

ʈʝʣʘʮʠʷʪʘ ʝʢʚʠʚʘʣʝʥʪʥʦʩʪ (ʨʘʚʥʦʩʠʣʥʦʩʪ) ʥʘ ʩʲʞʜʠʪʝʣʥʠ ʠʟʨʘʟʠ ʧʨʠʪʝʞʘʚʘ 

ʩʣʝʜʥʠʪʝ ʩʚʦʡʩʪʚʘ: 

1. ɿʘ ʚʩʝʢʠ ʩʲʞʜʠʪʝʣʝʥ ʠʟʨʘʟ P  ʝ ʚʷʨʥʦ PPÚ . 

2. ɿʘ ʚʩʝʢʠ ʜʚʘ ʩʲʞʜʠʪʝʣʥʠ ʠʟʨʘʟʘ P  ʠ Q, ʘʢʦ QPÚ , ʪʦ ʠ PQÚ . 

3. ɿʘ ʚʩʝʢʠ ʪʨʠ ʩʲʞʜʠʪʝʣʥʠ ʠʟʨʘʟʘ P , Q  ʠ R, ʘʢʦ QPÚ  ʠ RQÚ , ʪʦ 

RPÚ . 

ʉʢʦʙʠʪʝ ʚ ʝʜʠʥ ʩʲʞʜʠʪʝʣʝʥ ʠʟʨʘʟ ʦʧʨʝʜʝʣʷʪ ʨʝʜʘ ʥʘ ʠʟʧʲʣʥʝʥʠʝ ʥʘ 

ʦʧʝʨʘʮʠʠʪʝ. ɿʘ ʜʘ ʩʝ ʥʘʤʘʣʠ ʙʨʦʷ ʥʘ ʩʢʦʙʠʪʝ ʧʨʠ ʟʘʧʠʩʚʘʥʝ ʥʘ ʩʲʞʜʠʪʝʣʥʠʷ ʠʟʨʘʟ ʩʝ 

ʠʟʧʦʣʟʚʘ ʩʣʝʜʥʠʷ ʨʝʜ ʥʘ ʠʟʚʲʨʰʚʘʥʝ ʥʘ ʣʦʛʠʯʝʩʢʠʪʝ ʦʧʝʨʘʮʠʠ: 

1. ɿʥʘʢʲʪ ʟʘ ʦʧʝʨʘʮʠʷʪʘ ʦʪʨʠʮʘʥʠʝ ʩʚʲʨʟʚʘ ʧʦ-ʩʠʣʥʦ ʦʪ ʟʥʘʮʠʪʝ ʥʘ 

ʦʩʪʘʥʘʣʠʪʝ ʦʧʝʨʘʮʠʠ, ʪ.ʝ. ʱʝ ʟʘʧʠʩʚʘʤʝ rqp ØÙ  ʚʤʝʩʪʦ ( )rqp ØÙ . 

2. ɿʥʘʢʲʪ ʟʘ ʢʦʥʶʥʢʮʠʷ ʩʚʲʨʟʚʘ ʧʦ-ʩʠʣʥʦ ʦʪ ʟʥʘʮʠʪʝ ʟʘ ʜʠʟʶʥʢʮʠʷ, 

ʠʤʧʣʠʢʘʮʠʷ ʠ ʝʢʚʠʚʘʣʝʥʮʠʷ, ʪ.ʝ. ʱʝ ʟʘʧʠʩʚʘʤʝ rqrp ØÙØ  ʚʤʝʩʪʦ ( )( )rqrp ØÙØ ; 

rqp Ø ʚʤʝʩʪʦ ( ) rqp Ø ; Srqp ØªØ  ʚʤʝʩʪʦ ( ) ( )Srqp ØªØ . 

3. ɿʥʘʢʲʪ ʟʘ ʜʠʟʶʥʢʮʠʷ ʩʚʲʨʟʚʘ ʧʦ-ʩʠʣʥʦ ʦʪ ʟʥʘʮʠʪʝ ʟʘ ʠʤʧʣʠʢʘʮʠʷ ʠ 

ʝʢʚʠʚʘʣʝʥʮʠʷ. 

4. ɿʥʘʢʲʪ ʟʘ ʠʤʧʣʠʢʘʮʠʷ ʩʚʲʨʟʚʘ ʧʦ-ʩʠʣʥʦ ʦʪ ʟʥʘʢʘ ʟʘ ʝʢʚʠʚʘʣʝʥʮʠʷ. 

ʂʘʢʪʦ ʧʨʠ ʧʨʝʦʙʨʘʟʫʚʘʥʝ ʥʘ ʘʣʛʝʙʨʠʯʥʠ ʠʟʨʘʟʠ ʩʝ ʠʟʧʦʣʟʚʘʪ ʩʚʦʡʩʪʚʘʪʘ ʥʘ 

ʘʨʠʪʤʝʪʠʯʥʠʪʝ ʦʧʝʨʘʮʠʠ, ʪʘʢʘ ʠ ʧʨʠ ʧʨʝʦʙʨʘʟʫʚʘʥʝ ʥʘ ʩʲʞʜʠʪʝʣʥʠ ʠʟʨʘʟʠ ʩʝ 

ʠʟʧʦʣʟʚʘʪ ʩʚʦʡʩʪʚʘʪʘ ʥʘ ʣʦʛʠʯʝʩʢʠʪʝ ʦʧʝʨʘʮʠʠ, ʢʦʠʪʦ ʧʨʝʜʩʪʘʚʣʷʚʘʪ ʟʘʢʦʥʠʪʝ ʥʘ 

ʩʲʞʜʠʪʝʣʥʦʪʦ ʩʤʷʪʘʥʝ. 

ʑʝ ʧʨʠʚʝʜʝʤ ʥʷʢʦʠ ʦʪ ʧʦ-ʚʘʞʥʠʪʝ ʦʪ ʪʷʭ. 

1. ppÚ  (ʟʘʢʦʥ ʟʘ ʜʚʦʡʥʦʪʦ ʦʪʨʠʮʘʥʠʝ); 

2. pqqp ØÚØ  (ʢʦʤʫʪʘʪʠʚʥʦʩʪ); 

3. pqqp ÙÚÙ  (ʢʦʤʫʪʘʪʠʚʥʦʩʪ); 

4. ( ) ( )rqprqp ØØÚØØ  (ʘʩʦʮʠʘʪʠʚʥʦʩʪ); 

5. ( ) ( )rqprqp ÙÙÚÙÙ  (ʘʩʦʮʠʘʪʠʚʥʦʩʪ); 

6. ( ) rqrprqp ØÙØÚØÙ  (ʜʠʩʪʨʠʙʫʪʠʚʥʦʩʪ); 

7. ( ) ( )( )rqrprqp ÙØÙÚÙØ  (ʜʠʩʪʨʠʙʫʪʠʚʥʦʩʪ); 



 

8. ppp ÚØ ; 

9. ppp ÚÙ ; 

10. pp ÚØ1 ; 

11. 11ÚÙp ; 

12. 00ÚØp ; 

13. pp ÚÙ0 ; 

14. 0ÚØpp  (ʟʘʢʦʥ ʟʘ ʧʨʦʪʠʚʦʨʝʯʠʝʪʦ); 

15. 1ÚÙpp  (ʟʘʢʦʥ ʟʘ ʠʟʢʣʶʯʝʥʦʪʦ ʪʨʝʪʦ); 

16. ( ) ppqp ÚØÙ  (ʟʘʢʦʥ ʟʘ ʧʦʛʣʲʱʘʥʝʪʦ); 

17. ( ) ppqp ÚÙØ  (ʟʘʢʦʥ ʟʘ ʧʦʛʣʲʱʘʥʝʪʦ); 

18.( ) qpqp ÙÚØ  (ʟʘʢʦʥ ʥʘ ʜʝ ʄʦʨʛʘʥ); 

19.( ) qpqp ØÚÙ  (ʟʘʢʦʥ ʥʘ ʜʝ ʄʦʨʛʘʥ); 

20. qpqp ÙÚ ; 

21. pqqp Ú  (ʟʘʢʦʥ ʟʘ ʢʦʥʪʨʘʧʦʟʠʮʠʷʪʘ); 

22. ( )( )pqqpqp ØÚª ; 

23. pqqp ªÚª . 

ʆʧʨʝʜʝʣʝʥʠʝ 11. ʑʝ ʢʘʟʚʘʤʝ, ʯʝ ʦʪ ʩʲʞʜʠʪʝʣʥʠʷ ʠʟʨʘʟ P  (ʣʦʛʠʯʝʩʢʠ) ʩʣʝʜʚʘ 

ʩʲʞʜʠʪʝʣʥʠʷʪ ʠʟʨʘʟ Q, ʘʢʦ ʟʘ ʚʩʝʢʠ ʥʘʙʦʨ ʦʪ ʩʪʦʡʥʦʩʪʠ ʥʘ ʩʲʞʜʠʪʝʣʥʠʪʝ 

ʧʨʦʤʝʥʣʠʚʠ, ʟʘ ʢʦʠʪʦ ʦʪ P  ʩʝ ʧʦʣʫʯʘʚʘ ʚʷʨʥʦ ʩʲʞʜʝʥʠʝ, ʪʦ ʠ ʦʪ Q  ʩʲʱʦ ʩʝ 

ʧʦʣʫʯʘʚʘ ʚʷʨʥʦ ʩʲʞʜʝʥʠʝ. 

ʂʦʛʘʪʦ ʩʝ ʜʦʢʘʟʚʘ, ʯʝ ʜʚʘ ʩʲʞʜʠʪʝʣʥʠ ʠʟʨʘʟʘ ʩʘ ʝʢʚʠʚʘʣʝʥʪʥʠ, ʚ ʟʘʚʠʩʠʤʦʩʪ ʦʪ 

ʚʠʜʘ ʠʤ ʩʝ ʧʦʩʪʲʧʚʘ ʧʦ ʝʜʠʥ ʦʪ ʩʣʝʜʥʠʪʝ ʥʘʯʠʥʠ: 

1) ʘʢʦ ʜʚʘʪʘ ʠʟʨʘʟʘ ʠʤʘʪ ʧʦ-ʧʨʦʩʪ ʚʠʜ, ʩʨʘʚʥʷʚʘʪ ʩʝ ʚʝʨʥʦʩʪʥʠʪʝ ʠʤ 

ʩʪʦʡʥʦʩʪʠ; 

2) ʘʢʦ ʝʜʠʥʠʷʪ ʠʟʨʘʟ ʝ ʩʨʘʚʥʠʪʝʣʥʦ ʧʦ-ʧʨʦʩʪ ʦʪ ʜʨʫʛʠʷ, ʪʦ ʯʨʝʟ ʝʢʚʠʚʘʣʝʥʪʥʠ 

ʧʨʝʦʙʨʘʟʫʚʘʥʠʷ ʧʦ-ʩʣʦʞʥʠʷ ʩʝ ʩʚʝʞʜʘ ʜʦ ʧʦ-ʧʨʦʩʪʠʷ; 

3) ʘʢʦ ʠ ʜʚʘʪʘ ʠʟʨʘʟʘ ʠʤʘʪ ʧʦ-ʩʣʦʞʝʥ ʚʠʜ, ʪʦ ʚʩʝʢʠ ʝʜʠʥ ʦʪ ʪʷʭ ʩʝ ʧʨʝʦʙʨʘʟʫʚʘ 

ʧʦʦʪʜʝʣʥʦ ʜʦ ʧʦʣʫʯʘʚʘʥʝ ʥʘ ʝʜʥʠ ʠ ʩʲʱʠ ʠʟʨʘʟ, ʝʢʚʠʚʘʣʝʥʪʝʥ ʥʘ ʪʷʭ; 

4) ʘʢʦ ʠ ʚ ʜʚʘʪʘ ʠʟʨʘʟʘ ʫʯʘʩʪʚʘ ʝʜʥʦ ʠ ʩʲʱʦ ʩʣʦʞʥʦ ʩʲʞʜʝʥʠʝ, ʪʦ ʪʦʚʘ 

ʩʲʞʜʝʥʠʝ ʩʝ ʟʘʤʝʥʷ ʩ ʥʦʚʘ ʩʲʞʜʠʪʝʣʥʘ ʧʨʦʤʝʥʣʠʚʘ, ʩʣʝʜ ʢʦʝʪʦ ʜʚʘʪʘ ʠʟʨʘʟʘ 

ʧʨʠʜʦʙʠʚʘʪ ʧʦ-ʧʨʦʩʪ ʚʠʜ. 

 

II. ɿʘʜʘʯʠ ʦʙʨʘʟʮʠ  

ɿʘʜʘʯʘ 1. ɼʘ ʩʝ ʦʧʨʦʩʪʷʪ ʠʟʨʘʟʠʪʝ: 

ʘ) qpÙ ; ʙ) qpØ ;  ʚ) qpÙ ; ʛ) qpp ÙØ . 

ɿʘʜʘʯʘ 2. ɼʘ ʩʝ ʦʧʨʝʜʝʣʠ ʢʦʠ ʦʪ ʩʣʝʜʥʠʪʝ ʜʚʦʡʢʠ ʩʲʞʜʠʪʝʣʥʠ ʠʟʨʘʟʠ ʩʘ 

ʝʢʚʠʚʘʣʝʥʪʥʠ: 

ʘ) ppØ  ʠ qqÙ ; ʙ) ppØ  ʠ qqØ ;  ʚ) qp  ʠ ppq Ø ;  

ʛ) rqp Ø  ʠ ( )rqp  . 

ɿʘʜʘʯʘ 3. ɼʘ ʩʝ ʧʨʦʚʝʨʠ ʢʦʠ ʦʪ ʩʣʝʜʥʠʪʝ ʩʲʞʜʠʪʝʣʥʠ ʠʟʨʘʟʠ ʩʘ ʦʙʱʦʚʘʣʠʜʥʠ 

ʠ ʢʦʠ ʥʝ ʩʘ: 



 

ʘ) ( ) qqqp Ø ; ʙ) ( ) pqqp Ø ; ʚ) ( ) qqqp Ø . 

ɿʘʜʘʯʘ 4. ɼʘ ʩʝ ʜʦʢʘʞʝ, ʯʝ ʠʟʨʘʟʲʪ qpp Ù  ʝ ʥʝʠʟʧʲʣʥʠʤ. 

 

 

Ä3. ʊʝʦʨʝʤʘ. ɺʠʜʦʚʝ ʪʝʦʨʝʤʠ. ʅʝʦʙʭʦʜʠʤʠ ʠ ʜʦʩʪʘʪʲʯʥʠ ʫʩʣʦʚʠʷ 
 

I. ʆʩʥʦʚʥʠ ʧʦʥʷʪʠʷ ʠ ʪʝʦʨʝʤʠ 

ɺʩʷʢʘ ʤʘʪʝʤʘʪʠʯʝʩʢʘ ʪʝʦʨʠʷ ʧʨʝʜʩʪʘʚʣʷʚʘ ʤʥʦʞʝʩʪʚʦ ʦʪ ʪʚʲʨʜʝʥʠʷ, 

ʦʧʠʩʚʘʱʠ ʠʟʫʯʘʚʘʥʘ ʩʪʨʫʢʪʫʨʘ, ʧʨʠ ʢʦʝʪʦ ʥʷʢʦʠ ʪʚʲʨʜʝʥʠʷ ʩʝ ʧʨʠʝʤʘʪ ʟʘ ʠʟʭʦʜʥʠ 

(ʘʢʩʠʦʤʠ) ʪʘʢʘ, ʯʝ ʚʩʠʯʢʠ ʦʩʪʘʥʘʣʠ ʪʚʲʨʜʝʥʠʷ (ʪʝʦʨʝʤʠ) ʣʦʛʠʯʝʩʢʠ ʜʘ ʩʣʝʜʚʘʪ ʦʪ 

ʪʷʭ. 

ʆʧʨʝʜʝʣʝʥʠʝ 1. ɺʩʷʢʦ ʩʲʞʜʝʥʠʝ, ʯʠʷʪʦ ʠʩʪʠʥʥʦʩʪ ʪʨʷʙʚʘ ʜʘ ʩʝ ʜʦʢʘʞʝ ʩʝ 

ʥʘʨʠʯʘ ʪʝʦʨʝʤʘ. 

ʄʘʪʝʤʘʪʠʯʝʩʢʠʪʝ ʪʚʲʨʜʝʥʠʷ ʥʘʡ-ʯʝʩʪʦ ʩʝ ʠʟʨʘʟʷʚʘʪ ʚ ʠʤʧʣʠʢʘʪʠʚʥʘ ʬʦʨʤʘ 

qp . ɸʢʦ qp  ʝ ʪʝʦʨʝʤʘ, ʪʦ ʦʪ p  ʣʦʛʠʯʝʩʢʠ ʩʣʝʜʚʘ q, ʪ.ʝ. qpÝ . 

ʉʲʞʜʝʥʠʝʪʦ p  ʩʝ ʥʘʨʠʯʘ ʫʩʣʦʚʠʝ, ʘ q  - ʟʘʢʣʶʯʝʥʠʝ ʥʘ ʪʝʦʨʝʤʘʪʘ. ʋʩʣʦʚʠʝʪʦ ʠ 

ʟʘʢʣʶʯʝʥʠʝʪʦ ʥʘ ʝʜʥʘ ʪʝʦʨʝʤʘ ʤʦʞʝ ʜʘ ʥʝ ʩʘ ʝʣʝʤʝʥʪʘʨʥʠ ʩʲʞʜʝʥʠʷ. ʅʘʡ-ʯʝʩʪʦ ʚ 

ʪʘʢʠʚʘ ʩʣʫʯʘʠ ʫʩʣʦʚʠʝʪʦ p  ʝ ʢʦʥʶʥʢʮʠʷ ʥʘ ʜʚʝ ʠʣʠ ʧʦʚʝʯʝ ʩʲʞʜʝʥʠʷ. ɺ ʥʷʢʦʠ 

ʩʣʫʯʘʠ ʫʩʣʦʚʠʝʪʦ ʥʘ ʜʘʜʝʥʘ ʪʝʦʨʝʤʘ ʝ ʜʠʟʶʥʢʮʠʷ ʥʘ ʜʚʝ ʠʣʠ ʧʦʚʝʯʝ ʩʲʞʜʝʥʠʷ, 

ʩʲʱʦʪʦ ʩʝ ʦʪʥʘʩʷ ʟʘ ʟʘʢʣʶʯʝʥʠʝʪʦ. 

ʉ ʠʤʧʣʠʢʘʮʠʷʪʘ qp  (1) ʩʘ ʩʚʲʨʟʘʥʠ ʦʱʝ ʪʨʠ ʠʤʧʣʠʢʘʮʠʠ: 

(2) pq  - ʦʙʨʘʪʥʦ ʪʚʲʨʜʝʥʠʝ; 

(3) qp  - ʧʨʦʪʠʚʦʧʦʣʦʞʥʦ ʪʚʲʨʜʝʥʠʝ; 

(4) pq  - ʢʦʥʪʨʘʧʦʟʠʪʠʚʥʦ ʪʚʲʨʜʝʥʠʝ. 

ʉʲʛʣʘʩʥʦ ʟʘʢʦʥʘ ʟʘ ʢʦʥʪʨʘʧʦʟʠʮʠʷʪʘ (21), ʩʲʞʜʝʥʠʷʪʘ (1) ʠ (4), ʢʘʢʪʦ ʠ (2) ʠ 

(3) ʩʘ ʨʘʚʥʦʩʠʣʥʠ, ʪ.ʝ. qp  Ú pq  ʠ pq  Ú qp . 

ʉʣʝʜʦʚʘʪʝʣʥʦ, ʘʢʦ qp  ʝ ʪʝʦʨʝʤʘ ʚ ʥʷʢʘʢʚʘ ʪʝʦʨʠʷ, ʪ.ʝ. qpÝ , ʪʦ ʠ 

pq  ʝ ʪʝʦʨʝʤʘ ʚ ʪʘʟʠ ʪʝʦʨʠʷ. ʉʲʱʦʪʦ ʩʝ ʦʪʥʘʩʷ ʟʘ ʜʨʫʛʘʪʘ ʜʚʦʡʢʘ ʪʚʲʨʜʝʥʠʷ. 

ɸʢʦ ʠʤʧʣʠʢʘʮʠʷʪʘ qp  ʝ ʪʝʦʨʝʤʘ, ʪ.ʝ. qpÝ , ʪʦ ʩʝ ʢʘʟʚʘ, ʯʝ p  ʝ 

ʜʦʩʪʘʪʲʯʥʦ ʫʩʣʦʚʠʝ ʟʘ q, ʘ q  ʝ ʥʝʦʙʭʦʜʠʤʦ ʫʩʣʦʚʠʝ ʟʘ p . 

ɸʢʦ qpÝ , ʥʦ pqÝ/ , ʪʦ p  ʝ ʜʦʩʪʘʪʲʯʥʦ, ʥʦ ʥʝ ʝ ʥʝʦʙʭʦʜʠʤʦ ʫʩʣʦʚʠʝ ʟʘ q , 

ʘ q  ʝ ʥʝʦʙʭʦʜʠʤʦ, ʥʦ ʥʝ ʝ ʥʝʦʙʭʦʜʠʤʦ ʫʩʣʦʚʠʝ ʟʘ p . 

ɸʢʦ qpÝ  ʠ pqÝ , ʪ.ʝ. qpÚ  ʩʝ ʢʘʟʚʘ, ʯʝ p  ʝ ʥʝʦʙʭʦʜʠʤʦ ʠ ʜʦʩʪʘʪʲʯʥʦ 

ʫʩʣʦʚʠʝ ʟʘ q, ʘ ʩʲʱʦ, ʯʝ q  ʝ ʥʝʦʙʭʦʜʠʤʦ ʠ ʜʦʩʪʘʪʲʯʥʦ ʫʩʣʦʚʠʝ ʟʘ p . 

 

II. ɿʘʜʘʯʠ ʦʙʨʘʟʮʠ  

ɿʘʜʘʯʘ 1. ʆʧʨʝʜʝʣʝʪʝ ʫʩʣʦʚʠʝʪʦ ʠ ʟʘʢʣʶʯʝʥʠʝʪʦ ʥʘ ʩʣʝʜʥʠʪʝ ʪʝʦʨʝʤʠ: 

ʘ) ɸʢʦ ʜʚʝ ʮʝʣʠ ʯʠʩʣʘ ʩʝ ʜʝʣʷʪ ʥʘ 3, ʪʦ ʩʙʦʨʲʪ ʠʤ ʩʝ ʜʝʣʠ ʥʘ 3 . 

ʙ) ɸʢʦ ʧʨʦʠʟʚʝʜʝʥʠʝʪʦ ʥʘ ʜʚʝ ʯʠʩʣʘ ʝ ʥʫʣʘ, ʪʦ ʧʦʥʝ ʝʜʥʦ ʦʪ ʪʷʭ ʝ ʨʘʚʥʦ ʥʘ 

ʥʫʣʘ. 

ʚ) ɸʢʦ ʝʜʠʥ ʤʥʦʛʦʲʛʲʣʥʠʢ ʝ ʧʨʘʚʠʣʝʥ, ʪʦ ʦʢʦʣʦ ʥʝʛʦ ʤʦʞʝ ʜʘ ʩʝ ʦʧʠʰʝ 

ʦʢʨʲʞʥʦʩʪ. 



 

ʛ) ɸʢʦ ʲʛʣʦʧʦʣʦʚʷʱʠʪʝ ʥʘ ʚʲʪʨʝʰʥʠʪʝ ʲʛʣʠ ʥʘ ʝʜʠʥ ʤʥʦʛʦʲʛʲʣʥʠʢ ʩʝ 

ʧʨʝʩʠʯʘʪ ʚ ʝʜʥʘ ʪʦʯʢʘ, ʪʦ ʚ ʥʝʛʦ ʤʦʞʝ ʜʘ ʩʝ ʚʧʠʰʝ ʦʢʨʲʞʥʦʩʪ. 

ɿʘʜʘʯʘ 2. ʌʦʨʤʫʣʠʨʘʡʪʝ ʦʙʨʘʪʥʠʪʝ, ʧʨʦʪʠʚʦʧʦʣʦʞʥʠʪʝ ʠ ʢʦʥʪʨʘʧʦʟʠʪʠʚʥʠʪʝ 

ʪʚʲʨʜʝʥʠʷ ʥʘ ʩʣʝʜʥʠʪʝ ʪʝʦʨʝʤʠ ʠ ʧʦʢʘʞʝʪʝ ʢʦʠ ʦʪ ʪʷʭ ʩʘ ʪʝʦʨʝʤʠ ʠ ʢʦʠ ʥʝ: 

ʘ) ʅʝʢʘ a  ʠ b  ʩʘ ʝʩʪʝʩʪʚʝʥʠ ʯʠʩʣʘ. ɸʢʦ ba.  ʩʝ ʜʝʣʠ ʥʘ 3  ʠ a  ʥʝ ʩʝ ʜʝʣʠ ʥʘ 

3, ʪʦ b  ʩʝ ʜʝʣʠ ʥʘ 3 . 

ʙ) ʅʝʢʘ a  ʠ b  ʩʘ ʝʩʪʝʩʪʚʝʥʠ ʯʠʩʣʘ. ɸʢʦ a  ʩʝ ʜʝʣʠ ʥʘ 3  ʠʣʠ b  ʩʝ ʜʝʣʠ ʥʘ 3 , 

ʪʦ ba.  ʩʝ ʜʝʣʠ ʥʘ 3 . 

ʚ) ɸʢʦ ʯʝʪʠʨʠʲʛʲʣʥʠʢʲʪ ABCD ʝ ʨʦʤʙ, ʪʦ ʚ ABCD ʤʦʞʝ ʜʘ ʩʝ ʚʧʠʰʝ 

ʦʢʨʲʞʥʦʩʪ. 

ɿʘʜʘʯʘ 3. ʅʝʢʘ a , b  ʠ c  ʩʘ ʮʝʣʠ ʯʠʩʣʘ. ɺ ʩʣʝʜʚʘʱʠʪʝ ʪʚʲʨʜʝʥʠʷ ʟʘʤʝʥʝʪʝ 

ʤʥʦʛʦʪʦʯʠʝʪʦ ʩ ʜʫʤʠʪʝ ñʥʝʦʙʭʦʜʠʤʦò, ʠʣʠ ñʜʦʩʪʘʪʲʯʥʦò, ʠʣʠ ñʥʝʦʙʭʦʜʠʤʦ ʠ 

ʜʦʩʪʘʪʲʯʥʦò ʪʘʢʘ, ʯʝ ʪʝ ʜʘ ʙʲʜʘʪ ʪʝʦʨʝʤʠ: 

ʘ) ʟʘ ʜʘ ʙʲʜʝ ʯʠʩʣʦʪʦ ba+  ʯʝʪʥʦ 2 ʯʠʩʣʘʪʘ a  ʠ b  ʜʘ ʩʘ ʥʝʯʝʪʥʠ; 

ʙ) ʟʘ ʜʘ ʙʲʜʝ ʠʟʧʲʣʥʝʥʦ 83 >a  2 ʝ ʯʠʩʣʦʪʦ 2>a ; 

ʚ) ʟʘ ʜʘ ʙʲʜʝ ʯʠʩʣʦʪʦ 0=a  2  ʝ 0. =ba . 

ɿʘʜʘʯʘ 4. ʅʝʢʘ x  ʠ y  ʩʘ ʨʝʘʣʥʠ ʯʠʩʣʘ. ɺ ʩʣʝʜʚʘʱʠʪʝ ʪʚʲʨʜʝʥʠʷ ʟʘʤʝʥʝʪʝ 

ʤʥʦʛʦʪʦʯʠʝʪʦ ʩ ʜʫʤʠʪʝ ñʥʝʦʙʭʦʜʠʤʦò, ʠʣʠ ñʜʦʩʪʘʪʲʯʥʦò, ʠʣʠ ñʥʝʦʙʭʦʜʠʤʦ ʠ 

ʜʦʩʪʘʪʲʯʥʦò ʪʘʢʘ, ʯʝ ʪʝ ʜʘ ʙʲʜʘʪ ʪʝʦʨʝʤʠ: 

ʘ) ʟʘ ʜʘ ʙʲʜʝ ʠʟʧʲʣʥʝʥʦ 0>x  ʠ 0>y  2 ʝ 0. >yx ; 

ʙ) ʟʘ ʜʘ ʙʲʜʝ ʠʟʧʲʣʥʝʥʦ 0>x  ʠ 0>y  2 ʝ 0>-yx  ʠ 0>+yx ; 

ʚ) ʟʘ ʜʘ ʙʲʜʝ ʠʟʧʲʣʥʝʥʦ 0<x  ʠ 0<y  2 ʝ 0. >yx  ʠ 0<+yx ; 

ʛ) ʟʘ ʜʘ ʙʲʜʝ ʠʟʧʲʣʥʝʥʦ yx <<0  2 ʝ 0. <yx ; 

ʜ) ʟʘ ʜʘ ʙʲʜʝ ʠʟʧʲʣʥʝʥʦ 0. <yx  2 ʝ ʯʠʩʣʘʪʘ x  ʠ y  ʜʘ ʠʤʘʪ ʨʘʟʣʠʯʥʠ ʟʥʘʮʠ; 

ʝ) ʟʘ ʜʘ ʙʲʜʝ ʠʟʧʲʣʥʝʥʦ 22 yx <  2 ʝ yx< . 

 

 

Ä4. ɸʣʛʝʙʨʠʯʥʠ ʠʟʨʘʟʠ. ʊʲʞʜʝʩʪʚʝʥʦ ʨʘʚʥʠ ʘʣʛʝʙʨʠʯʥʠ ʠʟʨʘʟʠ 
 

I. ʆʩʥʦʚʥʠ ʧʦʥʷʪʠʷ ʠ ʪʝʦʨʝʤʠ 

ʆʧʨʝʜʝʣʝʥʠʝ 1. ʉʲʚʢʫʧʥʦʩʪ ʦʪ ʯʠʩʣʘ ʠ ʙʫʢʚʠ, ʦʟʥʘʯʘʚʘʱʠ ʧʨʦʤʝʥʣʠʚʠ ʥʘʜ 

ʢʦʠʪʦ ʩʘ ʠʟʚʲʨʰʝʥʠ ʦʧʨʝʜʝʣʝʥ ʙʨʦʡ ʦʧʝʨʘʮʠʠ (ʩʲʙʠʨʘʥʝ, ʠʟʚʘʞʜʘʥʝ, ʫʤʥʦʞʝʥʠʝ, 

ʜʝʣʝʥʠʝ, ʩʪʝʧʝʥʫʚʘʥʝ ʠ ʢʦʨʝʥʫʚʘʥʝ ʚ ʦʧʨʝʜʝʣʝʥ ʨʝʜ) ʩʝ ʥʘʨʠʯʘ ʘʣʛʝʙʨʠʯʝʥ ʠʟʨʘʟ. 

ʆʧʨʝʜʝʣʝʥʠʝ 2. ɸʣʛʝʙʨʠʯʝʥ ʠʟʨʘʟ, ʚ ʢʦʡʪʦ ʧʨʦʤʝʥʣʠʚʠʪʝ ʥʝ ʩʘ ʧʦʜʣʦʞʝʥʠ ʥʘ 

ʦʧʝʨʘʮʠʷʪʘ ʢʦʨʝʥʫʚʘʥʝ ʩʝ ʥʘʨʠʯʘ ʨʘʮʠʦʥʘʣʝʥ, ʚ ʧʨʦʪʠʚʝʥ ʩʣʫʯʘʡ ʠʟʨʘʟʲʪ ʩʝ ʥʘʨʠʯʘ 

ʠʨʘʮʠʦʥʘʣʝʥ. 

ʆʧʨʝʜʝʣʝʥʠʝ 3. ɹʫʢʚʝʥ ʥʘʙʦʨ ʥʘ ʜʘʜʝʥ ʘʣʛʝʙʨʠʯʝʥ ʠʟʨʘʟ ʩʝ ʥʘʨʠʯʘ 

ʤʥʦʞʝʩʪʚʦʪʦ ʦʪ ʚʩʠʯʢʠ ʨʘʟʣʠʯʥʠ ʙʫʢʚʠ, ʫʯʘʩʪʚʘʱʠ ʚ ʪʦʟʠ ʠʟʨʘʟ, ʚʟʝʪʠ ʚ ʦʧʨʝʜʝʣʝʥ 

ʨʝʜ. 

ɸʢʦ ʚ ʙʫʢʚʝʥ ʥʘʙʦʨ ʟʘʤʝʩʪʠʤ ʚʩʷʢʘ ʙʫʢʚʘ ʩ ʜʘʜʝʥʦ ʨʝʘʣʥʦ ʯʠʩʣʦ, ʪʦ 

ʧʦʣʫʯʘʚʘʤʝ ʯʠʩʣʦʚ ʥʘʙʦʨ, ʩʲʦʪʚʝʪʩʪʚʘʱ ʥʘ ʜʘʜʝʥʠʷ ʙʫʢʚʝʥ ʥʘʙʦʨ. 

ʆʧʨʝʜʝʣʝʥʠʝ 4. ʉʲʦʪʚʝʪʩʪʚʘʱ ʯʠʩʣʦʚ ʥʘʙʦʨ ʥʘ ʙʫʢʚʝʥʠʷ ʥʘʙʦʨ ʥʘ ʜʘʜʝʥ 

ʘʣʛʝʙʨʠʯʝʥ ʠʟʨʘʟ ʩʝ ʥʘʨʠʯʘ ʜʦʧʫʩʪʠʤ ʟʘ ʪʦʟʠ ʠʟʨʘʟ, ʘʢʦ ʠʤʘ ʩʤʠʩʲʣ ʯʠʩʣʦʚʠʷʪ ʠʟʨʘʟ, 



 

ʢʦʡʪʦ ʩʝ ʧʦʣʫʯʘʚʘ ʦʪ ʜʘʜʝʥʠʷ ʘʣʛʝʙʨʠʯʝʥ ʠʟʨʘʟ, ʢʦʛʘʪʦ ʚʩʷʢʘ ʙʫʢʚʘ ʩʝ ʟʘʤʝʩʪʚʘ ʩʲʩ 

ʩʲʦʪʚʝʪʩʪʚʘʱʦʪʦ ʡ ʯʠʩʣʦ ʦʪ ʜʘʜʝʥʠʷ ʯʠʩʣʦʚ ʥʘʙʦʨ. 

ʆʧʨʝʜʝʣʝʥʠʝ 5. ʄʥʦʞʝʩʪʚʦʪʦ ʦʪ ʚʩʠʯʢʠ ʜʦʧʫʩʪʠʤʠ ʯʠʩʣʦʚʠ ʥʘʙʦʨʠ, 

ʩʲʦʪʚʝʪʩʪʚʘʱʠ ʥʘ ʙʫʢʚʝʥʠʷ ʥʘʙʦʨ ʥʘ ʜʘʜʝʥ ʘʣʛʝʙʨʠʯʝʥ ʠʟʨʘʟ ʩʝ ʥʘʨʠʯʘ ʤʥʦʞʝʩʪʚʦ 

ʦʪ ʜʦʧʫʩʪʠʤʠ ʩʪʦʡʥʦʩʪʠ (ʄɼʉ) ʥʘ ʜʘʜʝʥʠʷ ʘʣʛʝʙʨʠʯʝʥ ʠʟʨʘʟ ʠʣʠ ʜʝʬʠʥʠʮʠʦʥʥʘ 

ʦʙʣʘʩʪ (ʤʥʦʞʝʩʪʚʦ). 

ʆʧʨʝʜʝʣʝʥʠʝ 6. ʄʥʦʞʝʩʪʚʦʪʦ ʦʪ ʜʦʧʫʩʪʠʤʠ ʩʪʦʡʥʦʩʪʠ (ʄɼʉ) ʥʘ 

ʘʣʛʝʙʨʠʯʥʠʪʝ ʠʟʨʘʟʠ 1A , 2A , 2, nA  ʩʝ ʥʘʨʠʯʘ ʩʝʯʝʥʠʝʪʦ ʥʘ ʤʥʦʞʝʩʪʚʘʪʘ ʦʪ 

ʜʦʧʫʩʪʠʤʠ ʩʪʦʡʥʦʩʪʠ ʥʘ ʘʣʛʝʙʨʠʯʥʠʪʝ ʠʟʨʘʟʠ 1A , 2A , 2, nA . 

ʆʧʨʝʜʝʣʝʥʠʝ 7. ɼʚʘ ʘʣʛʝʙʨʠʯʥʠ ʠʟʨʘʟʘ A  ʠ B  ʩʝ ʥʘʨʠʯʘʪ ʪʲʞʜʝʩʪʚʝʥʦ 

ʨʘʚʥʠ, ʘʢʦ: 

1. ʜʝʬʠʥʠʮʠʦʥʥʠʪʝ ʠʤ ʤʥʦʞʝʩʪʚʘ ʩʲʚʧʘʜʘʪ; 

2. ʧʨʠʝʤʘʪ ʨʘʚʥʠ ʩʪʦʡʥʦʩʪʠ ʟʘ ʚʩʝʢʠ ʜʦʧʫʩʪʠʤ ʯʠʩʣʦʚ ʥʘʙʦʨ.  

ʆʧʨʝʜʝʣʝʥʠʝ 8. ɸʢʦ A  ʠ B  ʩʘ ʪʲʞʜʝʩʪʚʝʥʦ ʨʘʚʥʠ ʘʣʛʝʙʨʠʯʥʠ ʠʟʨʘʟʘ, ʪ.ʝ. 

BA= , ʪʦ ʨʘʚʝʥʩʪʚʦʪʦ ʩʝ ʥʘʨʠʯʘ ʪʲʞʜʝʩʪʚʦ. 

ʊʝʦʨʝʤʘ 1, ʈʝʣʘʮʠʷʪʘ ʨʘʚʝʥʩʪʚʦ ʚ ʤʥʦʞʝʩʪʚʦʪʦ ʥʘ ʘʣʛʝʙʨʠʯʥʠʪʝ ʠʟʨʘʟʠ 

ʧʨʠʪʝʞʘʚʘ ʩʣʝʜʥʠʪʝ ʩʚʦʡʩʪʚʘ: 

1. ɿʘ ʚʩʷʢʦ A  ʝ ʠʟʧʲʣʥʝʥʦ AA=  (ʨʝʬʣʝʢʪʠʚʥʦʩʪ). 

2. ɸʢʦ BA= , ʪʦ AB=  (ʩʠʤʝʪʨʠʯʥʦʩʪ). 

3. ɸʢʦ BA=  ʠ CB= , ʪʦ CA= . 

ʆʧʨʝʜʝʣʝʥʠʝ 9. ɿʘʤʝʩʪʚʘʥʝʪʦ ʥʘ ʝʜʠʥ ʘʣʛʝʙʨʠʯʝʥ ʠʟʨʘʟ ʩ ʪʲʞʜʝʩʪʚʝʥʦ ʨʘʚʝʥ 

ʥʘ ʥʝʛʦ ʘʣʛʝʙʨʠʯʝʥ ʠʟʨʘʟ, ʩʝ ʥʘʨʠʯʘ ʪʲʞʜʝʩʪʚʝʥʦ ʧʨʝʦʙʨʘʟʫʚʘʥʠʝ ʥʘ ʘʣʛʝʙʨʠʯʥʠ 

ʠʟʨʘʟʠ. 

ʇʨʠ ʜʦʢʘʟʚʘʥʝ ʥʘ ʪʲʞʜʝʩʪʚʘ, ʦʙʠʢʥʦʚʝʥʦ ʩʝ ʠʟʧʦʣʟʚʘ ʝʜʠʥ ʦʪ ʩʣʝʜʥʠʪʝ 

ʥʘʯʠʥʠ: 

1. ɸʢʦ ʝʜʠʥʠʷʪ ʠʟʨʘʟ ʝ ʧʦ-ʩʣʦʞʝʥ ʦʪ ʜʨʫʛʠʷ, ʪʦ ʩʝ ʧʨʝʦʙʨʘʟʫʚʘ ʪʲʞʜʝʩʪʚʝʥʦ 

ʧʦ-ʩʣʦʞʥʠʷ ʠʟʨʘʟ ʜʦʢʘʪʦ ʩʝ ʧʦʣʫʯʠ ʧʦ-ʧʨʦʩʪʠʷ. 

2. ɸʢʦ ʠ ʜʚʘʪʘ ʠʟʨʘʟʘ ʩʘ ʩʣʦʞʥʠ, ʪʦ ʩʝ ʧʨʝʦʙʨʘʟʫʚʘʪ ʧʦʦʪʜʝʣʥʦ ʜʚʘʪʘ ʠʟʨʘʟʘ 

ʜʦʢʘʪʦ ʩʝ ʧʦʣʫʯʠ ʝʜʠʥ ʠ ʩʲʱʠ ʠʟʨʘʟ. 

3. ʆʙʨʘʟʫʚʘ ʩʝ ʨʘʟʣʠʢʘʪʘ ʥʘ ʜʚʘʪʘ ʠʟʨʘʟʘ ʠ ʪʷ ʩʝ ʧʨʝʦʙʨʘʟʫʚʘ ʜʦʢʘʪʦ ʩʝ ʧʦʣʫʯʠ 

ʥʫʣʘ. 

ɸʢʦ ʪʨʷʙʚʘ ʜʘ ʩʝ ʜʦʢʘʞʝ ʜʘʜʝʥʦ ʪʲʞʜʝʩʪʚʦ ʧʨʠ ʫʩʣʦʚʠʝ, ʯʝ ʙʫʢʚʠʪʝ 

ʫʯʘʩʪʚʘʱʠ ʚ ʘʣʛʝʙʨʠʯʥʠʪʝ ʠʟʨʘʟʠ ʫʜʦʚʣʝʪʚʦʨʷʚʘʪ ʜʦʧʲʣʥʠʪʝʣʥʠ ʫʩʣʦʚʠʷ, ʪʦ ʚ ʪʘʢʲʚ 

ʩʣʫʯʘʡ ʛʦʚʦʨʠʤ ʟʘ ʫʩʣʦʚʥʦ ʪʲʞʜʝʩʪʚʦ. 

ʇʨʠ ʜʦʢʘʟʚʘʥʝ ʥʘ ʫʩʣʦʚʥʠ ʪʲʞʜʝʩʪʚʘ ʦʙʠʢʥʦʚʝʥʦ ʩʝ ʠʟʧʦʣʟʚʘ ʝʜʠʥ ʦʪ 

ʩʣʝʜʥʠʪʝ ʥʘʯʠʥʠ: 

1. ʚ ʧʨʦʮʝʩʘ ʥʘ ʜʦʢʘʟʘʪʝʣʩʪʚʦʪʦ ʥʘ BA=  ʧʦʩʣʝʜʦʚʘʪʝʣʥʦ ʩʝ ʠʟʧʦʣʟʚʘʪ 

ʜʦʧʲʣʥʠʪʝʣʥʠʪʝ ʫʩʣʦʚʠʷ; 

2. ʧʨʝʜʚʘʨʠʪʝʣʥʦ ʩʝ ʧʨʝʦʙʨʘʟʫʚʘʪ ʜʦʧʲʣʥʠʪʝʣʥʠʪʝ ʫʩʣʦʚʠʷ, ʚ ʨʝʟʫʣʪʘʪ ʥʘ 

ʢʦʝʪʦ ʩʝ ʧʦʣʫʯʘʚʘʪ ʜʨʫʛʠ ʧʦ-ʧʦʜʭʦʜʷʱʠ ʫʩʣʦʚʠʷ , ʢʦʠʪʦ ʩʝ ʠʟʧʦʣʟʚʘʪ ʚ ʧʨʦʮʝʩʘ ʥʘ 

ʜʦʢʘʟʘʪʝʣʩʪʚʦʪʦ ʥʘ BA= . 

3. ʧʦʩʣʝʜʦʚʘʪʝʣʥʦ ʩʝ ʧʨʝʦʙʨʘʟʫʚʘʪ ʜʦʧʲʣʥʠʪʝʣʥʠʪʝ ʫʩʣʦʚʠʷ ʜʦʢʘʪʦ ʩʝ 

ʫʩʪʘʥʦʚʠ ʚʝʨʥʦʩʪʪʘ ʥʘ BA= . 

ʇʨʠ ʪʲʞʜʝʩʪʚʝʥʠ ʧʨʝʦʙʨʘʟʫʚʘʥʠʷ ʥʘ ʘʣʛʝʙʨʠʯʥʠ ʠʟʨʘʟʠ ʯʝʩʪʦ ʩʝ ʠʟʧʦʣʟʚʘʪ 

ʩʣʝʜʥʠʪʝ ʬʦʨʤʫʣʠ ʟʘ ʩʲʢʨʘʪʝʥʦ ʫʤʥʦʞʝʥʠʝ (ʦʩʥʦʚʥʠ ʪʲʞʜʝʩʪʚʘ): 

1. ( ) 222
2 bbaaba +°=° ; 



 

2. ( ) ( )babababbabaaba °°°=°+°=° 333 3332233
; 

3. ( ) 4322344
464 bbababaaba +°+°=° ; 

4. ( ) ++++=+++ 22

2

2

1

2

21 nn aaaaaa 22  

( )nnn aaaaaaaaaa 132131212 -+++++++ 22 ; 

5. ( ) 1221 ---- ++++-=- nnnnnn bbabaababa 2 , 2,4,3,2=n ; 

6. ( )( )kkkkkkk bbababaababa 2122221221212 +-++-+=+ ---++ 2 , 2,2,1=k . 

 

II. ɿʘʜʘʯʠ ʦʙʨʘʟʮʠ  

ɿʘʜʘʯʘ 1. ɼʘ ʩʝ ʨʘʟʣʦʞʘʪ ʥʘ ʤʥʦʞʠʪʝʣʠ ʤʥʦʛʦʯʣʝʥʠʪʝ: 

ʘ) 32422 +--- baba ; 

ʙ) 124 ++aa ; 

ʚ) cbacba 3333 -++ ; 

ʛ) ( )( ) 222 15227 xxxxx ++++- ; 

ʜ) ( ) ( ) ( )2322 121513 +-+-+- xxxx ; 

ʝ) ( )( ) ( )32322 122332 ---+-+-+ xxxxxx ; 

ʞ) ( )( )( )( )5131416112 ----- xxxx . 

ɿʘʜʘʯʘ 2. ɼʘ ʩʝ ʜʦʢʘʞʝ, ʯʝ: 

ʘ) ( ) ( )222444
2 yxyxyxyx ++=+++ ; 

ʙ) ( ) ( ) ( ) ( )=-+-+-+++
2222

zbyczaxcyaxbzcybxa  

( )( )222222 zyxcba ++++= ; 

ʚ) ( )( )( )( )
1

1
1111

2

1632
81648242

++

++
=+-+-+-+-

xx

xx
xxxxxxxx ; 

ʛ) 
( ) ( )( ) ( )( ) ( )( ) ( )( ) ( )5

5

54

1

43

1

32

1

21

1

1

1

+
=

++
+

++
+

++
+

++
+

+ xxxxxxxxxxxx
 

ʜ) 
n

n

n 2

11
1

3

1
1

2

1
1

222

+
=ö
÷

õ
æ
ç

å
-ö

÷

õ
æ
ç

å
-ö

÷

õ
æ
ç

å
- 2 , ʢʲʜʝʪʦ NnÍ ; 

ʝ) ʘʢʦ a
x

x =+
1

, ʪʦ ( )31 2

3

3 -=+ aa
x

x ; 

ʞ) ʘʢʦ 0=++ cba , ʪʦ cbacba 3333 =++ ; 

ʟ) ʘʢʦ 0=++ cba  ʠ 1222 =++ cba , ʪʦ 
2

1444 =++ cba ; 

ʠ ) ʘʢʦ 
c

z

b

y

a

x
== , 1=++ cba  ʠ 1222 =++ cba , ʪʦ 0=++ zyzxyx ; 

ʡ) ʘʢʦ 1=++
c

z

b

y

a

x
 ʠ 0=++

z

c

y

b

x

a
, ʪʦ 1

2

2

2

2

2

2

=++
c

z

b

y

a

x
; 



 

ʢ) ʘʢʦ azxyxx =++2 , bzyyxy =++2 , ʠ czyzxz =++2 , ʪʦ 

cba

cba
yxczxbzya

++
=++

3
. 

 

 

Ä5. ɼʦʢʘʟʚʘʥʝ ʥʘ ʥʝʨʘʚʝʥʩʪʚʘ 
 

I. ʆʩʥʦʚʥʠ ʧʦʥʷʪʠʷ ʠ ʪʝʦʨʝʤʠ 

ʊʝʦʨʝʤʘ 1. ɸʢʦ A , B , C  ʠ D  ʩʘ ʘʣʛʝʙʨʠʯʥʠ ʠʟʨʘʟʠ, ʪʦ: 

1) BA>  Ú AB< ; 

2) BA²  Ú 0²-BA ; 

3) ʘʢʦ BA²  ʠ CB² , ʪʦ CA² ; 

4) ʘʢʦ BA² , ʪʦ CBCA +²+  ʠ CBCA -²- ; 

5) ʘʢʦ BA²  ʠ 0>C , ʪʦ CBCA .. ² ; 

6) ʘʢʦ BA²  ʠ 0<C , ʪʦ CBCA .. ¢ ; 

7) BA²   Ú 1212 ++² nn BA , NnÍ ; 

8) ʘʢʦ BA²  ʠ 0²B , ʪʦ nn BA 22 ² , NnÍ . 

ʊʝʦʨʝʤʘ 2. (ʅʝʨʘʚʝʥʩʪʚʦ ʤʝʞʜʫ ʩʨʝʜʥʦ ʘʨʠʪʤʝʪʠʯʥʦʪʦ ʠ ʩʨʝʜʥʦ 

ʛʝʦʤʝʪʨʠʯʥʦʪʦ) ɸʢʦ 01 ²a , 02 ²a , 2, 0²na , ʪʦ 

n
n

n aaaa
n

aaaa
2

2
321

321 ..²
++++

 ʠ ʨʘʚʝʥʩʪʚʦʪʦ ʩʝ ʜʦʩʪʠʛʘ ʪʦʯʥʦ ʪʦʛʘʚʘ, 

ʢʦʛʘʪʦ naaaa ==== 2321 . 

ʉʣʝʜʩʪʚʠʝ. ɸʢʦ 01 ²a , 02 ²a , 2, 0²na , ʪʦ n

n

n

nn aaanaaa 22 2121 ²+++ . 

ʇʨʠ ʜʦʢʘʟʘʪʝʣʩʪʚʦʪʦ ʥʘ ʥʝʨʘʚʝʥʩʪʚʘ ʦʪ ʚʠʜʘ BA² , ʥʘʡ-ʯʝʩʪʦ ʩʝ ʠʟʧʦʣʟʚʘʪ 

ʩʣʝʜʥʠʪʝ ʥʘʯʠʥʠ: 

1. ʃʷʚʘʪʘ ʩʪʨʘʥʘ ʥʘ ʥʝʨʘʚʝʥʩʪʚʦʪʦ ʧʦʩʣʝʜʦʚʘʪʝʣʥʦ ʩʝ ʟʘʤʝʩʪʚʘ ʩ ʠʟʨʘʟ ʧʦ-

ʤʘʣʲʢ ʠʣʠ ʨʘʚʝʥ, ʜʦʪʦʛʘʚʘ ʜʦʢʘʪʦ ʩʝ ʧʦʣʫʯʠ ʜʷʩʥʘʪʘ ʩʪʨʘʥʘ, ʪ.ʝ. 

BAAAA p ²²²²² 221  ʠʣʠ ABBBB k ¢¢¢¢¢ 221 . 

2. ʆʙʨʘʟʫʚʘ ʩʝ ʨʘʟʣʠʢʘʪʘ BA-  ʠ ʪʷ ʩʝ ʟʘʤʝʩʪʚʘ ʩ ʧʦ-ʤʘʣʲʢ ʠʣʠ ʨʘʚʝʥ ʠʟʨʘʟ 

ʜʦʢʘʪʦ ʩʝ ʧʦʣʫʯʠ 0, ʪ.ʝ. 021 ²²²²²- pCCCBA 2 . 
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21

21
. 

4. ʀʟʧʦʣʟʚʘ ʩʝ ʊʝʦʨʝʤʘ 2 ʠʣʠ ʩʣʝʜʩʪʚʠʝʪʦ ʦʪ ʥʝʷ. 

 

II. ɿʘʜʘʯʠ ʦʙʨʘʟʮʠ  

ɿʘʜʘʯʘ 1. ɼʘ ʩʝ ʜʦʢʘʞʘʪ ʥʝʨʘʚʝʥʩʪʚʘʪʘ ʦʪ 1 ʜʦ 16. 

1. 122 -++²+ yxyxyx . ʂʦʛʘ ʩʝ ʜʦʩʪʠʛʘ ʨʘʚʝʥʩʪʚʦ? 

2. zyxzyx 6221434 222 ++>+++ . 

3. ɸʢʦ 0>c , ʪʦ 1
2

13 222

++²
+++

ba
c

bca
. 



 

4. ɸʢʦ 0²x , 0²y , 0²z , ʪʦ ( )( )( ) zyxzyzxyx 8²+++ . ʂʦʛʘ ʩʝ ʜʦʩʪʠʛʘ 

ʨʘʚʝʥʩʪʚʦ? 

5. ɸʢʦ 0>x , 0>y , 0>z , ʪʦ ( ) 9
111
²öö
÷

õ
ææ
ç

å
++++

zyx
zyx . ʂʦʛʘ ʩʝ ʜʦʩʪʠʛʘ 

ʨʘʚʝʥʩʪʚʦ? 

6. ɸʢʦ 0>a , 0>b , 0>c , ʪʦ ( ) cba
b
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c

ba
zyx ++²ö
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õ
æ
ç
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++++ . 

7. 1
14
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2

2

²
+

+

x

x
. 

8. ɸʢʦ 0²a , 0²b , 0²c , ʪʦ ( )cbacbacba ++²++ 222 . 

9. ɸʢʦ 0²a , 0²b , 0²c , ʪʦ cbcabacba 375546 ++²++ . 

10. ɸʢʦ 0²b , ʪʦ baba 652 2 ²+ . 

11. ɸʢʦ 0²++ cba , ʪʦ cbacba 3333 ²++ . 

12. ɸʢʦ 01 >x , 02 >x , 2, 0>nx , ʪʦ 

( ) 2
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1111
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xxxx
xxxx

n

n ²ö
ö

÷

õ

æ
æ

ç

å
++++++++ 22 . ʂʦʛʘ ʩʝ ʜʦʩʪʠʛʘ ʨʘʚʝʥʩʪʚʦ? 

13. ɸʢʦ 1²++ zyx , ʪʦ 
27

1444 ²++ zyx . ʂʦʛʘ ʩʝ ʜʦʩʪʠʛʘ ʨʘʚʝʥʩʪʚʦ? 

14. ɸʢʦ 1<+ba , ʪʦ 
8

144 <+ba . 

15. ( )cbacbacba ++>++ 444 . ʂʦʛʘ ʩʝ ʜʦʩʪʠʛʘ ʨʘʚʝʥʩʪʚʦ? 

16. ɸʢʦ 122 =+yx , ʪʦ 22 ¢+¢- yx . ʂʦʛʘ ʩʝ ʜʦʩʪʠʛʘ ʨʘʚʝʥʩʪʚʦ? 

ɿʘʜʘʯʘ 2. ɼʘ ʩʝ ʜʦʢʘʞʝ, ʯʝ ʟʘ ʚʩʷʢʦ ʝʩʪʝʩʪʚʝʥʦ ʯʠʩʣʦ n  ʩʘ ʠʟʧʲʣʥʝʥʠ 

ʥʝʨʘʚʝʥʩʪʚʘʪʘ: 
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Ä6. ʀʥʜʫʢʮʠʷ. ʄʝʪʦʜ ʥʘ ʤʘʪʝʤʘʪʠʯʝʩʢʘʪʘ ʠʥʜʫʢʮʠʷ 
 

I. ʆʩʥʦʚʥʠ ʧʦʥʷʪʠʷ ʠ ʪʝʦʨʝʤʠ 

ʊʝʨʤʠʥʲʪ ñʠʥʜʫʢʮʠʷò ʠʤʘ ʜʚʝ ʦʩʥʦʚʥʠ ʟʥʘʯʝʥʠʷ: 

1. ʊʦʚʘ ʝ ʝʜʠʥ ʦʪ ʚʠʜʦʚʝʪʝ ʫʤʦʟʘʢʣʶʯʝʥʠʷ, ʧʨʠ ʢʦʝʪʦ ʦʪ ʜʚʝ ʠʣʠ ʧʦʚʝʯʝ 

ʝʜʠʥʠʯʥʠ ʠʣʠ ʯʘʩʪʥʠ ʩʲʞʜʝʥʠʷ ʩʝ ʧʦʣʫʯʘʚʘ ʥʦʚʦ ʧʦ-ʦʙʱʦ ʩʲʞʜʝʥʠʝ. 

2. ʊʦʚʘ ʝ ʠʟʩʣʝʜʦʚʘʪʝʣʩʢʠ ʤʝʪʦʜ, ʧʨʠ ʢʦʡʪʦ ʟʘ ʜʘ ʩʝ ʠʟʫʯʠ ʥʷʢʘʢʚʦ ʤʥʦʞʝʩʪʚʦ 

ʦʪ ʦʙʝʢʪʠ (ʥʷʢʘʢʚʦ ʷʚʣʝʥʠʝ) ʩʝ ʠʟʫʯʘʚʘʪ ʦʪʜʝʣʥʠ ʦʙʝʢʪʠ (ʦʙʩʪʦʷʪʝʣʩʪʚʘ). 

ʋʩʪʘʥʦʚʝʥʠʪʝ ʚ ʪʷʭ ʩʚʦʡʩʪʚʘ ʩʝ ʩʯʠʪʘʪ ʟʘ ʧʨʠʩʲʱʠ ʥʘ ʮʷʣʦʪʦ ʤʥʦʞʝʩʪʚʦ ʦʪ ʦʙʝʢʪʠ. 

ʀʥʜʫʢʪʠʚʥʠ ʤʝʪʦʜʠ  

ʈʘʟʣʠʯʘʚʘʪ ʩʝ ʜʚʘ ʦʩʥʦʚʥʠ ʪʠʧʘ ʠʥʜʫʢʮʠʷ ï ʥʝʧʲʣʥʘ ʠ ʧʲʣʥʘ ʠʥʜʫʢʮʠʷ. 

ʆʧʨʝʜʝʣʝʥʠʝ 1. ʅʝʧʲʣʥʘ ʠʥʜʫʢʮʠʷ ʩʝ ʥʘʨʠʯʘ ʫʤʦʟʘʢʣʶʯʝʥʠʝ, ʦʩʥʦʚʘʥʦ ʥʘ 

ʝʜʥʦ ʠʣʠ ʥʷʢʦʣʢʦ (ʥʦ ʥʝ ʚʩʠʯʢʠ) ʝʜʠʥʠʯʥʠ ʠʣʠ ʯʘʩʪʥʠ ʩʲʞʜʝʥʠʷ, ʦʪʥʘʩʷʱʠ ʩʝ ʟʘ 

ʤʥʦʞʝʩʪʚʦ ʦʪ ʦʙʝʢʪʠ. 

ɿʘʢʣʶʯʝʥʠʝʪʦ ʚ ʨʝʟʫʣʪʘʪ ʥʘ ʥʝʧʲʣʥʘ ʠʥʜʫʢʮʠʷ ʥʝ ʚʠʥʘʛʠ ʝ ʚʷʨʥʦ ʩʲʞʜʝʥʠʝ, ʘ 

ʩʘʤʦ ʚʝʨʦʷʪʥʦ ʚʷʨʥʦ. 

ɺ ʠʩʪʦʨʠʷʪʘ ʥʘ ʤʘʪʝʤʘʪʠʢʘʪʘ ʩʘ ʠʟʚʝʩʪʥʠ ʩʣʫʯʘʠ, ʢʦʛʘʪʦ ʚʠʜʥʠ ʤʘʪʝʤʘʪʠʮʠ ʩʘ 

ʜʦʧʫʩʢʘʣʠ ʛʨʝʰʢʠ ʚ ʩʚʦʠʪʝ ʠʥʜʫʢʪʠʚʥʠ ʠʟʚʦʜʠ. ʅʘʧʨʠʤʝʨ, ʇ.ʌʝʨʤʘ ʧʨʝʜʧʦʣʦʞʠʣ, 

ʯʝ ʚʩʠʯʢʠ ʝʩʪʝʩʪʚʝʥʠ ʯʠʩʣʘ ʦʪ ʚʠʜʘ 122 +
n

 ʩʘ ʧʨʦʩʪʠ, ʢʘʪʦ ʠʟʭʦʞʜʘʣ ʦʪ ʪʦʚʘ, ʯʝ ʧʨʠ 

4,3,2,1=n  ʪʝ ʩʘ ʪʘʢʠʚʘ. ʇʦ-ʢʲʩʥʦ ʦʙʘʯʝ ʆʡʣʝʨ ʫʩʪʘʥʦʚʠʣ, ʯʝ ʧʨʠ 5=n , ʯʠʩʣʦʪʦ 

1232+  ʩʝ ʜʝʣʠ ʥʘ 641, ʪ.ʝ. ʥʝ ʝ ʧʨʦʩʪʦ. 

ʇʦʨʘʜʠ ʥʝʜʦʩʪʦʚʝʨʥʦʩʪʪʘ ʥʘ ʟʘʢʣʶʯʝʥʠʝʪʦ, ʥʝʧʲʣʥʘʪʘ ʠʥʜʫʢʮʠʷ ʥʝ ʤʦʞʝ ʜʘ 

ʩʣʫʞʠ ʢʘʪʦ ʤʝʪʦʜ ʟʘ ʜʦʢʘʟʚʘʥʝ. ʅʦ ʥʝʧʲʣʥʘʪʘ ʠʥʜʫʢʮʠʷ ʝ ʤʦʱʝʥ ʝʚʨʠʩʪʠʯʝʥ ʤʝʪʦʜ, 

ʪ.ʝ. ʤʝʪʦʜ ʟʘ ʦʪʢʨʠʚʘʥʝ ʥʘ ʪʚʲʨʜʝʥʠʷ, ʦʪʢʨʠʚʘʥʝ ʥʘ ʠʜʝʷʪʘ ʥʘ ʜʦʢʘʟʘʪʝʣʩʪʚʦʪʦ ʧʨʠ 

ʨʝʰʘʚʘʥʝ ʥʘ ʟʘʜʘʯʠ ʠ ʜʨ. 

ʇʨʠ ʤʝʪʦʜʘ ʥʘ ʥʝʧʲʣʥʘʪʘ ʠʥʜʫʢʮʠʷ ʯʨʝʟ ʧʨʦʚʝʨʢʘ ʟʘ ʜʦʩʪʘʪʲʯʝʥ ʙʨʦʡ ʩʣʫʯʘʠ 

ʩʝ ʦʪʢʨʠʚʘ ʦʙʱʦ ʩʚʦʡʩʪʚʦ ʠ ʩʝ ʬʦʨʤʫʣʠʨʘ ʧʨʝʜʧʦʣʘʛʘʝʤʦ ʪʚʲʨʜʝʥʠʝ (ʭʠʧʦʪʝʟʘ). 

ʉʣʝʜ ʪʦʚʘ ʪʘʟʠ ʭʠʧʦʪʝʟʘ ʪʨʷʙʚʘ ʜʘ ʩʝ ʜʦʢʘʞʝ ʠʣʠ ʦʧʨʦʚʝʨʛʘʝ ʯʨʝʟ ʜʨʫʛʠ ʤʝʪʦʜʠ. 

ʆʧʨʝʜʝʣʝʥʠʝ 2. ʇʲʣʥʘ ʠʥʜʫʢʮʠʷ ʩʝ ʥʘʨʠʯʘ ʫʤʦʟʘʢʣʶʯʝʥʠʝ, ʦʩʥʦʚʘʚʘʱʦ ʩʝ ʥʘ 

ʨʘʟʛʣʝʞʜʘʥʝʪʦ ʥʘ ʚʩʠʯʢʠ ʯʘʩʪʥʠ ʠʣʠ ʝʜʠʥʠʯʥʠ ʩʲʞʜʝʥʠʷ, ʦʪʥʘʩʷʱʠ ʩʝ ʢʲʤ ʜʘʜʝʥʘ 

ʩʠʪʫʘʮʠʷ. 

ʄʝʪʦʜʲʪ ʥʘ ʧʲʣʥʘʪʘ ʠʥʜʫʢʮʠʷ ʦʙʠʢʥʦʚʝʥʦ ʩʝ ʧʨʠʣʘʛʘ ʚ ʩʣʝʜʥʠʪʝ ʩʣʫʯʘʠ: 

1. ʂʦʛʘʪʦ ʠʟʩʣʝʜʚʘʥʦʪʦ ʤʥʦʞʝʩʪʚʦ ʦʪ ʦʙʝʢʪʠ ʩʝ ʩʲʩʪʦʠ ʦʪ ʤʘʣʲʢ ʙʨʦʡ 

ʝʣʝʤʝʥʪʠ. ɺ ʪʦʟʠ ʩʣʫʯʘʡ ʩʝ ʧʨʦʚʝʨʷʚʘ ʜʘʣʠ ʪʚʲʨʜʝʥʠʝʪʦ ʝ ʚʷʨʥʦ ʟʘ ʚʩʝʢʠ ʝʣʝʤʝʥʪ. 

2. ʂʦʛʘʪʦ ʠʟʩʣʝʜʚʘʥʦʪʦ ʤʥʦʞʝʩʪʚʦ ʝ ʙʝʟʢʨʘʡʥʦ, ʥʦ ʪʦ ʤʦʞʝ ʜʘ ʩʝ ʨʘʟʙʠʝ ʥʘ 

ʤʘʣ̡ʢ ʙʨʦʡ ʢʣʘʩʦʚʝ ʥʘ ʝʢʚʠʚʘʣʝʥʪʥʦʩʪ, ʪ.ʝ. ʥʘ ʥʝʧʨʘʟʥʠ ʧʦʜʤʥʦʞʝʩʪʚʘ, ʟʘ ʢʦʠʪʦ 

ʩʝʯʝʥʠʝʪʦ ʥʘ ʚʩʝʢʠ ʜʚʝ ʝ ʧʨʘʟʥʦʪʦ ʤʥʦʞʝʩʪʚʦ, ʘ ʦʙʝʜʠʥʝʥʠʝʪʦ ʠʤ ʝ ʠʟʩʣʝʜʚʘʥʦʪʦ 

ʤʥʦʞʝʩʪʚʦ. ɺ ʪʦʟʠ ʩʣʫʯʘʡ ʩʝ ʧʨʦʚʝʨʷʚʘ ʜʘʣʠ ʪʚʲʨʜʝʥʠʝʪʦ ʝ ʚʷʨʥʦ ʟʘ ʧʦʥʝ ʝʜʠʥ 

ʝʣʝʤʝʥʪ ʦʪ ʧʦʣʫʯʝʥʠʪʝ ʢʣʘʩʦʚʝ ʥʘ ʝʢʚʠʚʘʣʝʥʪʥʦʩʪ. 

ʄʝʪʦʜ ʥʘ ʤʘʪʝʤʘʪʠʯʝʩʢʘʪʘ ʠʥʜʫʢʮʠʷ 

ʄʝʪʦʜʲʪ ʥʘ ʤʘʪʝʤʘʪʠʯʝʩʢʘʪʘ ʠʥʜʫʢʮʠʷ ʝ ʤʝʪʦʜ ʟʘ ʜʦʢʘʟʚʘʥʝ ʥʘ ʪʚʲʨʜʝʥʠʷ, 

ʢʦʡʪʦ ʩʝ ʦʩʥʦʚʘʚʘ ʥʘ ʪʘʢʘ ʥʘʨʝʯʝʥʠʷ ʧʨʠʥʮʠʧ ʥʘ ʤʘʪʝʤʘʪʠʯʝʩʢʘʪʘ ʠʥʜʫʢʮʠʷ. 

ʊʦʟʠ ʤʝʪʦʜ ʥʝ ʝ ʠʥʜʫʢʪʠʚʝʥ, ʘ ʝ ʜʝʜʫʢʪʠʚʝʥ ʤʝʪʦʜ. 

ʊʦʡ ʩʝ ʧʨʠʣʘʛʘ ʟʘ ʪʚʲʨʜʝʥʠʷ, ʦʪʥʘʩʷʱʠ ʩʝ ʟʘ ʤʥʦʞʝʩʪʚʦʪʦ ʥʘ ʝʩʪʝʩʪʚʝʥʠʪʝ 

ʯʠʩʣʘ ʠʣʠ ʥʷʢʦʝ ʥʝʛʦʚʦ ʩʲʱʠʥʩʢʦ ʧʦʜʤʥʦʞʝʩʪʚʦ. 



 

ʄʝʪʦʜʲʪ ʥʘ ʤʘʪʝʤʘʪʠʯʝʩʢʘʪʘ ʠʥʜʫʢʮʠʷ, ʟʘ ʜʦʢʘʟʚʘʥʝ ʥʘ ʪʚʲʨʜʝʥʠʝʪʦ ()nP  ʩʝ 

ʦʩʲʱʝʩʪʚʷʚʘ ʚ ʩʣʝʜʥʠʪʝ ʯʝʪʠʨʠ ʝʪʘʧʘ: 

1. ɼʦʢʘʟʚʘ ʩʝ (ʧʨʦʚʝʨʷ ʩʝ), ʯʝ ʪʚʲʨʜʝʥʠʝʪʦ ()1P .  

ʊʦʟʠ ʝʪʘʧ ʩʝ ʥʘʨʠʯʘ ʙʘʟʘ ʥʘ ʤʘʪʝʤʘʪʠʯʝʩʢʘʪʘ ʠʥʜʫʢʮʠʷ. 

2. ɼʦʧʫʩʢʘ ʩʝ, ʯʝ ʪʚʲʨʜʝʥʠʝʪʦ ʝ ʚʷʨʥʦ ʟʘ ʝʩʪʝʩʪʚʝʥʦʪʦ ʯʠʩʣʦ k, ʪ.ʝ. ʚʷʨʥʦ ʝ 

()kP . 

ʊʦʟʠ ʝʪʘʧ ʩʝ ʥʘʨʠʯʘ ʠʥʜʫʢʪʠʚʥʦ ʧʨʝʜʧʦʣʦʞʝʥʠʝ. 

3. ɼʦʢʘʟʚʘ ʩʝ, ʯʝ ʪʚʲʨʜʝʥʠʝʪʦ ʝ ʚʷʨʥʦ ʟʘ 1+=kn , ʪ.ʝ. ʦʪ ʚʝʨʥʦʩʪʪʘ ʥʘ ()kP  

ʩʣʝʜʚʘ ʚʝʨʥʦʩʪʪʘ ʥʘ ( )1+kP . 

ʊʦʟʠ ʝʪʘʧ ʩʝ ʥʘʨʠʯʘ ʩʪʲʧʢʘ ʥʘ ʠʥʜʫʢʮʠʷʪʘ. 

4. ʆʪ ʚʝʨʥʦʩʪʪʘ ʥʘ ʙʘʟʘʪʘ ʠ ʩʪʲʧʢʘʪʘ ʩʝ ʧʨʘʚʠ ʠʟʚʦʜ ʟʘ ʚʝʨʥʦʩʪʪʘ ʥʘ 

ʪʚʲʨʜʝʥʠʝʪʦ ʟʘ ʚʩʠʯʢʠ ʝʩʪʝʩʪʚʝʥʠ ʯʠʩʣʘ. 

ʆʙʦʙʱʝʥʠʝ ʥʘ ʤʝʪʦʜʘ ʥʘ ʤʘʪʝʤʘʪʠʯʝʩʢʘʪʘ ʠʥʜʫʢʮʠʷ. 

ɸʢʦ ʪʚʲʨʜʝʥʠʝʪʦ ()zP  ʝ ʚʷʨʥʦ ʟʘ ʮʷʣʦʪʦ ʯʠʩʣʦ m ʠ ʦʪ ʪʦʚʘ, ʯʝ ʪʦ ʝ ʚʷʨʥʦ ʟʘ 

ʮʷʣʦʪʦ ʯʠʩʣʦ mk²  ʩʣʝʜʚʘ, ʯʝ ʝ ʚʨ̫ʥʦ ʟʘ ʩʣʝʜʚʘʱʦʪʦ ʯʠʩʣʦ 1+k , ʪʦ ʪʚʲʨʜʝʥʠʝʪʦ 

()zP  ʝ ʚʷʨʥʦ ʟʘ ʚʩʷʢʦ ʮʷʣʦ ʯʠʩʣʦ mz² . 

 

II. ɿʘʜʘʯʠ ʦʙʨʘʟʮʠ  

ɿʘʜʘʯʘ 1. ɼʘ ʩʝ ʜʦʢʘʞʝ, ʯʝ ʟʘ ʚʩʷʢʦ ʝʩʪʝʩʪʚʝʥʦ ʯʠʩʣʦ n  ʩʘ ʚʝʨʥʠ ʪʲʞʜʝʩʪʚʘʪʘ 

ʦʪ ̄1 ʜʦ ˉ8: 

1. 
( )( )

6

121
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=++++
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n2 ; 
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1321 21222 +
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( )( ) 121212
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1

4

1

21

1

4.3.2

1

3.2.1

1

++
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++
+++

nnnnn
2 ; 

5. ( )( ) ( )( )( )321
4

1
215.4.34.3.23.2.1 +++=++++++ nnnnnnn2 ; 

6. ( )
( )( )( )

12

1321
13.42.31.2 2222 +++

=+++++
nnnn

nn2 ; 

7. 
( )( )

( )
( )122

1

12125.3

2

3.1

1 222

+

+
=

+-
+++

n

nn

nn

n
2 ; 

8. ( ) ( )( )142112531 223333 +++=+++++ nnnn2 . 

ɿʘʜʘʯʘ 2. ɼʘ ʩʝ ʜʦʢʘʞʝ, ʯʝ ʩʘ ʚʝʨʥʠ ʥʝʨʘʚʝʥʩʪʚʘʪʘ ʦʪ ˉ1 ʜʦ ˉ8: 

1. 
32 nn > , ʟʘ ʚʩʷʢʦ 10²n ; 

2. 1
13

1

3

1

2

1

1

1
>

+
++

+
+

+
+

+ nnnn
2 , ʟʘ ʚʩʷʢʦ ʝʩʪʝʩʪʚʝʥʦ ʯʠʩʣʦ n ; 
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1
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1
1 2 , ʟʘ ʚʩʷʢʦ ʝʩʪʝʩʪʚʝʥʦ ʯʠʩʣʦ 1>n ; 

4. 
24

13

2

1

2

1

1

1
>++

+
+

+ nnn
2 , ʟʘ ʚʩʷʢʦ ʝʩʪʝʩʪʚʝʥʦ ʯʠʩʣʦ n ; 

5. 
5

3

2

1

2

1

1

1
>++

+
+

+ nnn
2 , ʟʘ ʚʩʷʢʦ ʝʩʪʝʩʪʚʝʥʦ ʯʠʩʣʦ 3²n ; 

6. 
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1
1

1

3

1

2

1
222
-<+++ 2 , ʟʘ ʚʩʷʢʦ ʝʩʪʝʩʪʚʝʥʦ ʯʠʩʣʦ 2²n ; 
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+
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-
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n
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ɿʘʜʘʯʘ 3. ɼʘ ʩʝ ʜʦʢʘʞʝ, ʯʝ: 

ʘ) ʘʢʦ 1->x , ʪʦ ʟʘ ʚʩʷʢʦ ʝʩʪʝʩʪʚʝʥʦ ʯʠʩʣʦ n  ʝ ʠʟʧʲʣʥʝʥʦ ʥʝʨʘʚʝʥʩʪʚʦʪʦ 

( ) xnx
n
+²+ 11  (ʥʝʨʘʚʝʥʩʪʚʦ ʥʘ ɹʝʨʥʫʣʠ); 

ʙ) ʘʢʦ a , b  ʠ c  ʩʘ ʩʲʦʪʚʝʪʥʦ ʢʘʪʝʪʠ ʠ ʭʠʧʦʪʝʥʫʟʘ ʥʘ ʧʨʘʚʦʲʛʲʣʝʥ 

ʪʨʠʲʛʲʣʥʠʢ, ʪʦ ʟʘ ʚʩʷʢʦ ʝʩʪʝʩʪʚʝʥʦ ʯʠʩʣʦ 3>n  ʝ ʠʟʧʲʣʥʝʥʦ ʥʝʨʘʚʝʥʩʪʚʦʪʦ 
nnn cba <+ . 

ɿʘʜʘʯʘ 4. ɸʢʦ 1x , 2x , 2, nx  ʩʘ ʨʝʘʣʥʠ ʯʠʩʣʘ ʩ ʝʜʥʘʢʚʠ ʟʥʘʮʠ, ʧʦ-ʛʦʣʝʤʠ ʦʪ 

1-, ʪʦ ʟʘ ʚʩʷʢʦ ʝʩʪʝʩʪʚʝʥʦ ʯʠʩʣʦ n  ʝ ʠʟʧʲʣʥʝʥʦ ʥʝʨʘʚʝʥʩʪʚʦʪʦ 

( )( ) ( ) nn xxxxxx ++++²+++ 22 2121 1111 . 

ɿʘʜʘʯʘ 5. ɸʢʦ 1x , 2x , 2, nx  ʩʘ ʧʨʦʠʟʚʦʣʥʠ ʧʦʣʦʞʠʪʝʣʥʠ ʯʠʩʣʘ, ʟʘ ʢʦʠʪʦ 

1.. 321 =nxxxx 2 , ʜʘ ʩʝ ʜʦʢʘʞʝ, ʯʝ ʟʘ ʚʩʷʢʦ ʝʩʪʝʩʪʚʝʥʦ ʯʠʩʣʦ n  ʝ ʠʟʧʲʣʥʝʥʦ 

ʥʝʨʘʚʝʥʩʪʚʦʪʦ nxxxx n ²++++ 2321 . 

ɿʘʜʘʯʘ 6. ɼʘ ʩʝ ʜʦʢʘʞʝ, ʯʝ ʯʠʩʣʦʪʦ: 

ʘ) nn -7
 ʩʝ ʜʝʣʠ ʥʘ 42 ; 

ʙ) 122 1211 ++ + nn  ʩʝ ʜʝʣʠ ʥʘ 133; 

ʚ) 37243 32 +-+ nn  ʩʝ ʜʝʣʠ ʥʘ 64 ; 

ʛ) 1154 -+ nn  ʩʝ ʜʝʣʠ ʥʘ 9 ; 

ʜ) 453.2 2 -++ nnn  ʩʝ ʜʝʣʠ ʥʘ 25 . 

ɿʘʜʘʯʘ 7. ɼʘ ʩʝ ʥʘʤʝʨʠ ʙʨʦʷʪ ʥʘ ʜʠʘʛʦʥʘʣʠʪʝ ʥʘ ʠʟʧʲʢʥʘʣ n -ʲʛʲʣʥʠʢ. 

ɿʘʜʘʯʘ 8. ɺ ʨʘʚʥʠʥʘʪʘ ʩʘ ʜʘʜʝʥʠ n  ʧʨʘʚʠ, ʥʠʢʦʠ ʜʚʝ ʦʪ ʢʦʠʪʦ ʥʝ ʩʘ 

ʫʩʧʦʨʝʜʥʠ ʠ ʥʠʢʦʠ ʪʨʠ ʥʝ ʤʠʥʘʚʘʪ ʧʨʝʟ ʝʜʥʘ ʪʦʯʢʘ. ɼʘ ʩʝ ʥʘʤʝʨʠ ʙʨʦʷʪ ʥʘ ʯʘʩʪʠʪʝ 

ʥʘ ʢʦʠʪʦ ʪʝʟʠ ʧʨʘʚʠ ʨʘʟʜʝʣʷʪ ʨʘʚʥʠʥʘʪʘ. 

 

 

 

 



 

ɻʣʘʚʘ II . ɸʃɻɽɹʈɸ ʀ ʊʈʀɻʆʅʆʄɽʊʈʀʗ 

 
 

Ä1. ʂʚʘʜʨʘʪʥʦ ʫʨʘʚʥʝʥʠʝ. ʂʚʘʜʨʘʪʥʘ ʬʫʥʢʮʠʷ. 

ʂʚʘʜʨʘʪʥʦ ʥʝʨʘʚʝʥʩʪʚʦ 
 

ɺ ʪʦʟʠ ʧʘʨʘʛʨʘʬ ʩʲʱʝʩʪʚʝʥʦ ʩʝ ʠʟʧʦʣʟʚʘʪ ʦʩʥʦʚʥʠʪʝ ʧʦʥʷʪʠʷ ʠ ʪʝʦʨʝʤʠ, 

ʨʘʟʛʣʝʜʘʥʠ ʚ ([ʄ], ʛʣ.I, Ä1). 

ɿʘʜʘʯʘ 1. ɼʘʜʝʥʠ ʩʘ ʫʨʘʚʥʝʥʠʷʪʘ: 

ʘ) 07)4()1( 2 =++++- axaxa , 

ʙ) 014)1(42 2 =+++- axaxa , 

ʚ) 03)1(2)52( 2 =+--- xaxa , 

ʛ) 067)43(2)3( 2 =-+--- axaxa , 

ʢʲʜʝʪʦ a  ʝ ʨʝʘʣʝʥ ʧʘʨʘʤʝʪʲʨ. ʆʧʨʝʜʝʣʝʪʝ ʙʨʦʷ ʥʘ ʢʦʨʝʥʠʪʝ ʥʘ ʚʩʷʢʦ ʦʪ 

ʛʦʨʝʧʦʩʦʯʝʥʠʪʝ ʫʨʘʚʥʝʥʠʷ ʚ ʟʘʚʠʩʠʤʦʩʪ ʦʪ ʩʪʦʡʥʦʩʪʠʪʝ ʥʘ a . 

ɿʘʜʘʯʘ 2. ʅʘʤʝʨʝʪʝ ʚʩʠʯʢʠ ʩʪʦʡʥʦʩʪʠ ʥʘ ʨʝʘʣʥʠʷ ʧʘʨʘʤʝʪʲʨ a, ʟʘ ʢʦʠʪʦ 

ʫʨʘʚʥʝʥʠʝʪʦ 03)1( 2 =-+++ axaxa  ʠʤʘ ʥʝ ʧʦʚʝʯʝ ʦʪ ʝʜʠʥ ʢʦʨʝʥ. 

ɿʘʜʘʯʘ 3. ɼʘ ʩʝ ʜʦʢʘʞʝ, ʯʝ ʘʢʦ ʫʨʘʚʥʝʥʠʝʪʦ 02 =++ qxpx  ʠʤʘ ʜʚʘ ʨʘʟʣʠʯʥʠ 

ʢʦʨʝʥʘ, ʪʦ ʠ ʫʨʘʚʥʝʥʠʷʪʘ ( ) 022 =++++ paqxapx  ʠ 0)(23 2 =++++ paqxapx  

ʠʤʘʪ ʧʦ ʜʚʘ ʨʘʟʣʠʯʥʠ ʢʦʨʝʥʘ ʟʘ ʚʩʷʢʦ a . 

ɿʘʜʘʯʘ 4. ɼʘ ʩʝ ʥʘʤʝʨʷʪ ʩʪʦʡʥʦʩʪʠʪʝ ʥʘ a , b  ʠ c, ʟʘ ʢʦʠʪʦ ʚʩʷʢʦ ʨʝʰʝʥʠʝ ʥʘ 

ʫʨʘʚʥʝʥʠʝʪʦ 0)()( =-- bxaxx  ʝ ʨʝʰʝʥʠʝ ʠ ʥʘ ʫʨʘʚʥʝʥʠʝʪʦ 

0)3()1( 2 =+++-++- cbaxbaxa . 

ɿʘʜʘʯʘ 5. ɼʘʜʝʥʘ ʝ ʬʫʥʢʮʠʷʪʘ cxbxaxf ++= 2)( . ɸʢʦ 5)3( -<-f ; 

0)1( >-f  ʠ 4)1( <f , ʜʘ ʩʝ ʦʧʨʝʜʝʣʠ ʟʥʘʢʘ ʥʘ a . 

ɿʘʜʘʯʘ 6. ɼʘ ʩʝ ʥʘʤʝʨʷʪ ʩʪʦʡʥʦʩʪʠʪʝ ʥʘ ʨʝʘʣʥʠʷ ʧʘʨʘʤʝʪʲʨ a, ʟʘ ʢʦʠʪʦ ʚʩʷʢʦ 

x  ʝ ʨʝʰʝʥʠʝ ʥʘ ʥʝʨʘʚʝʥʩʪʚʦʪʦ: 

ʘ) 0622)4( 2 <-+-+ axaxa ; 

ʙ) 0632)3( 2 ²-+-- axaxa ; 

ʚ) 02)1(2)1( 22 >+-+- xaxa . 

ɿʘʜʘʯʘ 7. ɼʘ ʩʝ ʥʘʤʝʨʷʪ ʩʪʦʡʥʦʩʪʠʪʝ ʥʘ ʨʝʘʣʥʠʷ ʧʘʨʘʤʝʪʲʨ k, ʟʘ ʢʦʠʪʦ 

ʥʝʨʘʚʝʥʩʪʚʦʪʦ ( ) 0212)7( 22 <+-+- xkxk  ʥʷʤʘ ʨʝʰʝʥʠʝ. 

ɿʘʜʘʯʘ 8. ɼʘ ʩʝ ʜʦʢʘʞʝ, ʯʝ ʘʢʦ ʫʨʘʚʥʝʥʠʷʪʘ 02 =++ baxx  ʠ 02 =++ dcxx  

ʥʷʤʘʪ ʨʝʘʣʥʠ ʢʦʨʝʥʠ, ʪʦ ʠ ʫʨʘʚʥʝʥʠʝʪʦ 0
22

2 =
+

+
+

+
db

x
ca

x  ʥʷʤʘ ʨʝʘʣʥʠ ʢʦʨʝʥʠ. 

ɿʘʜʘʯʘ 9. ɼʦʢʘʞʝʪʝ, ʯʝ ʧʨʠ ( )+¤¤-Í ;a  ʚʲʨʭʲʪ ʥʘ ʛʨʘʬʠʢʘʪʘ ʥʘ ʬʫʥʢʮʠʷʪʘ 

axaxxf 2)12()( 2 ++-=  ʦʧʠʩʚʘ ʧʘʨʘʙʦʣʘ. 



 

ɿʘʜʘʯʘ 10. ʅʘʤʝʨʝʪʝ ʩʪʦʡʥʦʩʪʠʪʝ ʥʘ ʨʝʘʣʥʠʷ ʧʘʨʘʤʝʪʲʨ a, ʟʘ ʢʦʠʪʦ ʢʦʨʝʥʠʪʝ 

ʥʘ ʫʨʘʚʥʝʥʠʝʪʦ 0)2( 2 =--- axaxa  ʩʘ ʩʠʤʝʪʨʠʯʥʠ ʦʪʥʦʩʥʦ ʪʦʯʢʘʪʘ 1=x . 

ɿʘʜʘʯʘ 11. ʅʘʤʝʨʝʪʝ ʥʘʡ-ʤʘʣʢʘʪʘ ʠ ʥʘʡ-ʛʦʣʷʤʘʪʘ ʩʪʦʡʥʦʩʪ ʥʘ ʩʣʝʜʥʠʪʝ 

ʬʫʥʢʮʠʠ: 

ʘ) 23)( 2 +--= xaxxf  ʚ ʠʥʪʝʨʚʘʣʘ
 
[ ]1;1- ; 

ʙ) 122)( 2 +-= xaxxf  ʚ ʠʥʪʝʨʚʘʣʘ [ ]1;1- . 

ɿʘʜʘʯʘ 12. ɼʘ ʩʝ ʥʘʤʝʨʷʪ ʩʪʦʡʥʦʩʪʠʪʝ ʥʘ ʨʝʘʣʥʠʷ ʧʘʨʘʤʝʪʲʨ a, ʟʘ ʢʦʠʪʦ ʥʘʡ-

ʤʘʣʢʘʪʘ ʩʪʦʡʥʦʩʪ ʥʘ ʬʫʥʢʮʠʷʪʘ 22 )2()( axaxxf ++-=  ʚ ʠʥʪʝʨʚʘʣʘ [ ]1;1-  ʝ ʨʘʚʥʘ 

ʥʘ 4 . 

ɿʘʜʘʯʘ 13. ɼʘ ʩʝ ʥʘʤʝʨʷʪ ʩʪʦʡʥʦʩʪʠʪʝ ʥʘ ʨʝʘʣʥʠʷ ʧʘʨʘʤʝʪʲʨ a, ʟʘ ʢʦʠʪʦ ʥʘʡ-

ʛʦʣʷʤʘʪʘ ʩʪʦʡʥʦʩʪ ʥʘ ʬʫʥʢʮʠʷʪʘ 
34

3
)(

2 -+-

-
=

axxa

x
xf  ʝ ʨʘʚʥʘ ʥʘ 1 . 

ɿʘʜʘʯʘ 14. ʅʘʤʝʨʝʪʝ ʛʝʦʤʝʪʨʠʯʥʦʪʦ ʤʷʩʪʦ ʥʘ ʪʦʯʢʠ ʩ ʢʦʦʨʜʠʥʘʪʠ x  ʠ y, ʟʘ 

ʢʦʠʪʦ ʝ ʚ ʩʠʣʘ ʨʘʚʝʥʩʪʚʦʪʦ ( ) ( )2222 22max2min yyxxyyxx
yx

---=-+ . 

ɿʘʜʘʯʘ 15. ɼʘ ʩʝ ʥʘʤʝʨʷʪ ʩʪʦʡʥʦʩʪʠʪʝ ʥʘ ʨʝʘʣʥʠʷ ʧʘʨʘʤʝʪʲʨ a, ʟʘ ʢʦʠʪʦ 

ʫʨʘʚʥʝʥʠʷʪʘ 0253 2 =+- axxa  ʠ 032 2 =-+ xax  ʠʤʘʪ ʧʦʥʝ ʝʜʠʥ ʦʙʱ ʢʦʨʝʥ. 

ɿʘʜʘʯʘ 16. ɼʘ ʩʝ ʥʘʤʝʨʷʪ  ʥʘʡ-ʤʘʣʢʘʪʘ ʠ ʥʘʡ-ʛʦʣʷʤʘʪʘ ʩʪʦʡʥʦʩʪ ʥʘ 

ʬʫʥʢʮʠʷʪʘ:  

ʘ) 
1

12
)(

2 +-

+
=

xx

x
xf ; ʙ) 

376

12
)(

2

2

+-

-+-
=

xx

xx
xf . 

ɿʘʜʘʯʘ 17. ɼʘ ʩʝ ʜʦʢʘʞʝ, ʯʝ ʟʘ ʚʩʷʢʦ ʨʝʘʣʥʦ ʯʠʩʣʦ x  ʩʘ ʚ ʩʠʣʘ ʥʝʨʘʚʝʥʩʪʚʘʪʘ 

23

2081

32
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2081
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¢
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¢

--

xx

xx
. 

ɿʘʜʘʯʘ 18. ɼʘ ʩʝ ʥʘʤʝʨʠ ʥʘʡ-ʛʦʣʷʤʘʪʘ ʩʪʦʡʥʦʩʪ ʥʘ ʠʟʨʘʟʘ yx 2+ , ʘʢʦ x  ʠ y  

ʩʘ ʦʪʨʠʮʘʪʝʣʥʠ ʠ ʫʜʦʚʣʝʪʚʦʨʷʚʘʪ ʥʝʨʘʚʝʥʩʪʚʦʪʦ 034 22 ¢++- yyxx . 

ɿʘʜʘʯʘ 19. ɼʘ ʩʝ ʥʘʤʝʨʠ ʥʘʡ-ʛʦʣʷʤʘʪʘ ʩʪʦʡʥʦʩʪ ʥʘ ʠʟʨʘʟʘ yx 23 + , ʘʢʦ x  ʠ y  

ʩʘ ʥʝʧʦʣʦʞʠʪʝʣʥʠ ʠ ʫʜʦʚʣʝʪʚʦʨʷʚʘʪ ʥʝʨʘʚʝʥʩʪʚʦʪʦ 432 22 ¢+- yyxx . 

ɿʘʜʘʯʘ 20. ɼʘ ʩʝ ʥʘʤʝʨʷʪ ʥʘʡ-ʛʦʣʷʤʘʪʘ ʠ ʥʘʡ-ʤʘʣʢʘʪʘ ʩʪʦʡʥʦʩʪ ʥʘ ʠʟʨʘʟʘ 

yx 2+ , ʘʢʦ x  ʠ y  ʫʜʦʚʣʝʪʚʦʨʷʚʘʪ ʥʝʨʘʚʝʥʩʪʚʦʪʦ 5423 22 ¢+- yyxx . 

ɿʘʜʘʯʘ 21. ɼʘʜʝʥʘ ʝ ʬʫʥʢʮʠʷʪʘ 
1

3
)(

2 +-

+
=

xx

x
xf . ɼʘ ʩʝ ʥʘʤʝʨʷʪ ʚʩʠʯʢʠ 

ʩʪʦʡʥʦʩʪʠ ʥʘ x, ʟʘ ʢʦʠʪʦ )(xf  ʧʨʠʝʤʘ ʮʝʣʠ ʩʪʦʡʥʦʩʪʠ. 

ɿʘʜʘʯʘ 22. ʈʝʘʣʥʠʪʝ ʯʠʩʣʘ x , y  ʠ a  ʩʘ ʪʘʢʠʚʘ, ʯʝ 12 -=+ ayx  ʠ 

32222 -+=+ aayx . ʅʘʤʝʨʝʪʝ ʩʪʦʡʥʦʩʪʠʪʝ ʥʘ a, ʟʘ ʢʦʠʪʦ ʧʨʦʠʟʚʝʜʝʥʠʝʪʦ yx  

ʧʨʠʝʤʘ ʥʘʡ-ʤʘʣʢʘ ʩʪʦʡʥʦʩʪ. 

ɿʘʜʘʯʘ 23. ɼʘ ʩʝ ʥʘʤʝʨʷʪ ʚʩʠʯʢʠ ʜʚʦʡʢʠ ʮʝʣʠ ʯʠʩʣʘ ( )yx, , ʢʦʠʪʦ 

ʫʜʦʚʣʝʪʚʦʨʷʚʘʪ ʨʘʚʝʥʩʪʚʘʪʘ: 



 

ʘ) 093264 22 =-+-+- yxyyxx ; 

ʙ) 0100136 22 =-+- yyxx . 

ɿʘʜʘʯʘ 24. ɼʘ ʩʝ ʨʝʰʘʪ ʥʝʨʘʚʝʥʩʪʚʘʪʘ: 

ʘ) 02 >++ axax ; ʙ) 012 <++ xax ,  ʢʲʜʝʪʦ a  ʝ ʨʝʘʣʝʥ ʧʘʨʘʤʝʪʲʨ. 

 

 

Ä2. ʈʘʮʠʦʥʘʣʥʠ ʫʨʘʚʥʝʥʠʷ 
 

ɺ ʪʦʟʠ ʧʘʨʘʛʨʘʬ ʩʝ ʠʟʧʦʣʟʚʘʪ ʦʩʥʦʚʥʠʪʝ ʧʦʥʷʪʠʷ ʠ ʪʝʦʨʝʤʠ ʨʘʟʛʣʝʜʘʥʠ ʚ ([ʄ], 

ʛʣ.I, Ä2). 

ɼʘ ʩʝ ʨʝʰʠ ʫʨʘʚʥʝʥʠʝʪʦ ʚ ʟʘʜʘʯʠʪʝ ʦʪ ˉ 1 ʜʦ ˉ 42: 

ɿʘʜʘʯʘ 1. 09323132 234 =--+- xxxx . 

ɿʘʜʘʯʘ 2. 018631672 234 =-+-- xxxx . 

ɿʘʜʘʯʘ 3. 084275 2345 =-+-+- xxxxx . 

ɿʘʜʘʯʘ 4. 065442 2345 =+-+-- xxxxx . 

ɿʘʜʘʯʘ 5. 0181742 234 =+--+ xxxx . 

ɿʘʜʘʯʘ 6. 0319136 234 =--+- xxxx . 

ɿʘʜʘʯʘ 7. 023106 234 =--+- xxxx . 

ɿʘʜʘʯʘ 8. 065191024 2345 =+---+ xxxxx . 

ɿʘʜʘʯʘ 9. 0311146 2345 =----+ xxxxx . 

ɿʘʜʘʯʘ 10. ( ) xxxxx 9496 2322 --=-- . 

ɿʘʜʘʯʘ 11. ( )( )( )( ) 16807654 =---- xxxx . 

ɿʘʜʘʯʘ 12. ( )( )( ) 24211 =+-+ xxxx . 

ɿʘʜʘʯʘ 13. ( )( )( )( ) 14321 =++++ xxxx . 

ɿʘʜʘʯʘ 14. ( )( )( )( ) 0157531 =+++++ xxxx . 

ɿʘʜʘʯʘ 15. ( )( )( ) 3512356
2

=+++ xxx . 

ɿʘʜʘʯʘ 16. ( )( )( )
2

9
13478

2
=+++ xxx . 

ɿʘʜʘʯʘ 17. ( )( ) 222 9152132 xxxxx =+++- . 

ɿʘʜʘʯʘ 18. ( )( )( )( ) 031210654 2 =-++++ xxxxx . 

ɿʘʜʘʯʘ 19. ( ) ( ) 1653
44
=+++ xx . 

ɿʘʜʘʯʘ 20. ( ) ( ) 6442
66
=-+- xx . 

ɿʘʜʘʯʘ 21. ( ) ( ) xxx 3211
55
=-++ . 

ɿʘʜʘʯʘ 22. ( ) ( ) ( )124231
55

+=++- xxx . 

ɿʘʜʘʯʘ 23. ( ) ( ) 2013
44
=+++ xx . 



 

ɿʘʜʘʯʘ 24. ( ) ( ) 132
44
=-+- xx . 

ɿʘʜʘʯʘ 25. ( ) 10566
55 =-+ xx . 

ɿʘʜʘʯʘ 26. ( ) ( ) ( )2222 1211 +=-+- xxxxx . 

ɿʘʜʘʯʘ 27. ( ) ( ) ( )1131712 3222 -=--++ xxxx . 

ɿʘʜʘʯʘ 28. ( ) ( ) 05161 422242 =++--+- xxxxxx . 

ɿʘʜʘʯʘ 29. ( ) ( ) ( ) 05223
444
=---+- xxx . 

ɿʘʜʘʯʘ 30. ( ) ( ) 827323 333
+=++- xxx . 

ɿʘʜʘʯʘ 31. ( ) ( )( ) ( ) 0121615162
222222 =++++++++ xxxxxx . 

ɿʘʜʘʯʘ 32. 062512256 234 =+-++ xxxx . 

ɿʘʜʘʯʘ 33. 02515443 234 =++-+ xxxx . 

ɿʘʜʘʯʘ 34. 04210 234 =++-- xxxx . 

ɿʘʜʘʯʘ 35. 091224 234 =+--+ xxxx . 

ɿʘʜʘʯʘ 36. 03612112 234 =++-- xxxx . 

ɿʘʜʘʯʘ 37. 012332 2345 =++--- xxxxx . 

ɿʘʜʘʯʘ 38. 0322423 2345 =--+-+ xxxxx . 

ɿʘʜʘʯʘ 39. 0121845451812 2345 =++--+ xxxxx . 

ɿʘʜʘʯʘ 40. 03224423 2345 =+---- xxxxx . 

ɿʘʜʘʯʘ 41. 032206354 2456 =-++-+ xxxxx . 

ɿʘʜʘʯʘ 42. 010845950354 23456 =++-+-+ xxxxxx . 

ɿʘʜʘʯʘ 43. ɼʘ ʩʝ ʥʘʤʝʨʷʪ ʚʩʠʯʢʠ ʩʪʦʡʥʦʩʪʠ ʥʘ ʨʝʘʣʥʠʷ ʧʘʨʘʤʝʪʲʨ a, ʟʘ ʢʦʠʪʦ 

ʫʨʘʚʥʝʥʠʝʪʦ 012643 234 =+--+ axxxx  ʠʤʘ ʢʨʘʪʝʥ ʢʦʨʝʥ ʠ ʜʘ ʩʝ ʥʘʤʝʨʠ ʪʦʟʠ 

ʢʦʨʝʥ. 

ɿʘʜʘʯʘ 44. ɸʢʦ a  ʝ ʨʝʘʣʝʥ ʧʘʨʘʤʝʪʲʨ, ʜʘ ʩʝ ʨʝʰʠ ʫʨʘʚʥʝʥʠʝʪʦ: 

ʘ) 0223 422234 =+--+ axaxaxx ; 

ʙ) 02 224 =-+-- aaxxax ; 

ʚ) 083244 2243 =++++ axxaxa . 

ɼʘ ʩʝ ʨʝʰʠ ʫʨʘʚʥʝʥʠʝʪʦ ʚ ʟʘʜʘʯʠʪʝ ʦʪ ˉ 45 ʜʦ ˉ 65 

ɿʘʜʘʯʘ 45. 02222 24 =-+-- xxx . 

ɿʘʜʘʯʘ 46. 
116

6114

-

-
=

x

x
x . 

ɿʘʜʘʯʘ 47. 2
32

15

82

24
22

=
-+

-
-+ xxxx

. 



 

ɿʘʜʘʯʘ 48. 
842

9

32

1

22

1
222 +-

=
+-

+
+- xxxxxx

. 

ɿʘʜʘʯʘ 49. 
53

6

43

2

33

1
222 +-

=
+-

+
+- xxxxxx

. 

ɿʘʜʘʯʘ 50. 
6

7

32

22

22

12
2

2

2

2

=
++

++
+

++

++

xx

xx

xx

xx
. 

ɿʘʜʘʯʘ 51. 
1512

4

156

1510
22

2

+-
=

+-

+-

xx

x

xx

xx
. 

ɿʘʜʘʯʘ 52. 
2

1

1516

1515

1514

1513
2

2

2

2

-=
+-

+-
-

+-

+-

xx

xx

xx

xx
. 

ɿʘʜʘʯʘ 53. 
2

3

35

5

3

4
22

-=
+-

+
++ xx

x

xx

x
. 

ɿʘʜʘʯʘ 54. 1
23

5

53

16
2323

=
+-+

-
+-+ xxxxxx

. 

ɿʘʜʘʯʘ 55. 1
253

7

23

2
22

=
++

-
+- xx

x

xx

x
. 

ɿʘʜʘʯʘ 56. 0
4

1

3

1

2

1

1

11
=

+
+

+
+

+
+

+
+

xxxxx
. 

ɿʘʜʘʯʘ 57. 
6

1

4

1

3

1

1

1

7

1

5

1

2

11

+
+

+
+

+
+

+
=

+
+

+
+

+
+

xxxxxxxx
. 

ɿʘʜʘʯʘ 58. 0
1

4
48

1

2
5

1

2
20

2

222

=
-

-
+ö

÷

õ
æ
ç

å

-

+
-ö
÷

õ
æ
ç

å

+

-

x

x

x

x

x

x
. 

ɿʘʜʘʯʘ 59. 
36

36
2

9

9

6

6

4

4

6

6
2

222

-

+
=ö

÷

õ
æ
ç

å

-

+
ö
÷

õ
æ
ç

å

+

-
+ö

÷

õ
æ
ç

å

+

-
ö
÷

õ
æ
ç

å

-

+

x

x

x

x

x

x

x

x

x

x
. 

ɿʘʜʘʯʘ 60. 8
1

2

2 =ö
÷

õ
æ
ç

å

-
+

x

x
x . 

ɿʘʜʘʯʘ 61. 
49

74

)52(

25
2

2
2 =

+
+

x

x
x . 

ɿʘʜʘʯʘ 62. 5
)2(

4
2

2
2 =

+
+

x

x
x . 

ɿʘʜʘʯʘ 63. 90
11

22

=ö
÷

õ
æ
ç

å

-
+ö

÷

õ
æ
ç

å

+ x

x

x

x
. 

ɿʘʜʘʯʘ 64. 11
)5(

25
2

2
2 =

+
+

x

x
x . 

ɿʘʜʘʯʘ 65. 40
)9(

81
2

2
2 =

+
+

x

x
x . 



 

ɿʘʜʘʯʘ 66. ɼʘʜʝʥʠ ʩʘ ʫʨʘʚʥʝʥʠʷʪʘ 07)12(44 2 =++- axaxa  ʠ 

077)1310()1(4 2 =-+--- axaxa . ɼʘ ʩʝ ʥʘʤʝʨʷʪ ʩʪʦʡʥʦʩʪʠʪʝ ʥʘ ʨʝʘʣʥʠʷ 

ʧʘʨʘʤʝʪʲʨ a, ʟʘ ʢʦʠʪʦ ʫʨʘʚʥʝʥʠʷʪʘ ʠʤʘʪ ʧʦʥʝ ʝʜʠʥ ʦʙʱ ʢʦʨʝʥ. 

 

 

Ä3. ʈʘʮʠʦʥʘʣʥʠ ʥʝʨʘʚʝʥʩʪʚʘ ʠ ʩʠʩʪʝʤʠ ʥʝʨʘʚʝʥʩʪʚʘ 

ʩ ʝʜʥʦ ʥʝʠʟʚʝʩʪʥʦ 
 

ɺ ʪʦʟʠ ʧʘʨʘʛʨʘʬ ʩʲʱʝʩʪʚʝʥʦ ʩʝ ʠʟʧʦʣʟʚʘʪ ʪʝʦʨʝʤʠʪʝ ʠ ʤʝʪʦʜʲʪ ʥʘ 

ʠʥʪʝʨʚʘʣʠʪʝ, ʨʘʟʛʣʝʜʘʥʠ ʚ ([ʄ], ʩʪʨ.22, 23). 

ɿʘʜʘʯʘ 1. ɼʘ ʩʝ ʨʝʰʘʪ ʥʝʨʘʚʝʥʩʪʚʘʪʘ ʦʪ ˉ 1 ʜʦ ˉ 14: 

1. ( )( )( )( ) 0857233
235
<+--+ xxxx ; 

2. 024503510 234 >+-+- xxxx ; 

3. ( ) ( )222 253243 --<- xxx ; 

4. ( )( )( ) 04323 2232 ¢--+- xxxxx ; 

5. ( ) ( ) 453
44
²+++ xx ; 

6. 
xxx

1

1

1

2

1
²

-
+

-
; 

7. 
32

3

13

2

2

2

-
²

-
+

+ xxx
; 

9. ( ) ( )( ) ( )2222 12133 -²------ xxxxxx ; 

10. 04623 234 ²++-- xxxx ; 

11. 
2

3

1

2

2

1
2

2

2

2

>
-

+
-

+

-

x

xx

xx

x
; 

12. ( )
1

15
1

2

22

++
<++

xx
xx ; 

13. 01282 234 ²--+- xxxx ; 

14. 
( )( )

( )( )
0

24

2144
2

22

²
+-

--+-

xx

xxxx
. 

8. 0
7

1

6

1

5

1

4

1

3

1

2

1

1

11
>

+
+

+
-

+
+

+
-

+
-

+
+

+
-

xxxxxxxx
; 

ɿʘʜʘʯʘ 2. ɼʘ ʩʝ ʨʝʰʠ ʩʠʩʪʝʤʘʪʘ: 

ʘ) 
012

128

2 ¢--

-<-

xx

xx
;  ʙ) 

1
1

0344

2

2

²

¢--

x

xx

 

ɿʘʜʘʯʘ 3. ɿʘ ʚʩʷʢʦ 0²a  ʜʘ ʩʝ ʨʝʰʘʪ ʥʝʨʘʚʝʥʩʪʚʘʪʘ: 

ʘ) 0396 2243 ²++-+ axxaxa ; 

ʙ) 083244 2243 ²++++ axxaxa ; 

ʚ) 06434 ¢-++ axaxax . 

ɿʘʜʘʯʘ 4. ɼʘʜʝʥʠ ʩʘ ʫʨʘʚʥʝʥʠʷʪʘ 022 =++ axx  ʠ 

( )( ) ( )( ) 011221 22 =+--+++ xaaxxa . ɼʦʢʘʞʝʪʝ, ʯʝ ʝʜʥʦ ʦʪ ʪʝʟʠ ʫʨʘʚʥʝʥʠʷ ʠʤʘ 

ʨʝʘʣʥʠ ʢʦʨʝʥʠ ʪʦʯʥʦ ʪʦʛʘʚʘ, ʢʦʛʘʪʦ ʜʨʫʛʦʪʦ ʥʷʤʘ ʨʝʘʣʥʠ ʢʦʨʝʥʠ. 

 

 

Ä4. ʉʠʩʪʝʤʠ ʫʨʘʚʥʝʥʠʷ 
 

ɺ ʪʦʟʠ ʧʘʨʘʛʨʘʬ ʩʝ ʠʟʧʦʣʟʚʘʪ ʦʩʥʦʚʥʠʪʝ ʧʦʥʷʪʠʷ ʠ ʪʝʦʨʝʤʠ, ʨʘʟʛʣʝʜʘʥʠ ʚ 

([ʄ], ʛʣ.I, Ä4). 



 

ɿʘʜʘʯʘ 1. ɼʘ ʩʝ ʨʝʰʘʪ ʩʠʩʪʝʤʠʪʝ ʦʪ ˉ 1 ʜʦ ˉ 42: 

1. 

2

3

7 333

-=-

=-

=+

yxz

xzy

xzy

; 2. 

8

20

18

=+

=+

=+

zxxy

yzzx

zyyx

;  

3. 
( )22

33

151

164

xy

xyyx

+=+

+=+
; 4. 

1

12

12

4

2

=-+

=-+

-=-+

yyzx

xyz

zyx

;  

5. 

18

1

2

1

2

2

2

2

1

2

3

2

2

=
-

-

-

=
-

+
-

yx

yx

yxyx

; 6. 
2285

1

34

2

=+-

=-

yyxx

yx
; 

7. 
12

613 22

=

=++

yx

yyxx
; 8. 

0

173333

=++

=++

yyxx

yyxx
;  

9. 
93

522

=++

=+

yxyx

yx
; 10. 

3

21

22

4224

=++

=++

yyxx

yyxx
;  

11. 
( ) ( )

3

251

22

22

=-

=++++

yx

yxyx
; 12. 

13

1093

22

4224

=++

=++

yxyx

yyxx
; 

13. 

034

43

22 =-++

=
+

-
+

-

+

yyxx

yx

yx

yx

yx

; 14. 

222

2

22

223221

44

66

zyyx

zyx

zyx

=+-

-=--

=-+

; 

15. 
xyxy

yyxx

10

40

23

23

=+

=+
; 16. 

0152

21

2

22

=+-

=+-

yxy

yyxx
;  

17. 
3223

432

22

22

=-+

=-+

yyxx

yyxx
; 18. 

1.

4

33

33

=

=+

yx

yx
; 

19. 
3

6

2

2

=+

=+

yxy

yxx
; 20. 

( )

( )

( ) 9

9

2

4444

3333

2222

+-+=-+

+-+=-+

+-+=-+

zyxzyx

zyxzyx

zyxzyx

;  

21. 
0552

0442

22

22

=+--+

=+---

yxyyxx

yxyyxx
;     22. 

020617523

0416382510

22

22

=+--+-

=+---+

yxyxyx

yxyxyx
; 

23. 
07413372

0108222

22

22

=--++-

=+-++-

yxyyxx

yxyyxx
; 24. 

54623

1242

22

22

=---

=+-+

yxyx

yxyx
; 



 

25. 
0441225

064923

2

2

=+--+

=+--+

yxyxx

yxyxx
; 26. 

0161423

02342

2

2

=+--+

=+--+

yxyyx

yxyyx
; 

27. 
78335,4

35323

22

22

=+-+

=+-+

yxyx

yxyx
; 28. 

4435,25

122

22

22

=-++

=-++

yxyx

yxyx
; 

29. 
31262

14232

22

2

=-++

=-+-

yxxy

yxyxx
; 30. 

0342

02

32

222

=++-

=+-

yxx

yxyx
; 

31. 
05444

044

23

222

=---

=++

yyx

yyxx
; 32. 

122

01

22

2

---=+

=+-

yyxx

yxy
;  

33. 
yxyx

xyx

244

04

22

22

+=++

=+-
; 34. 

( )

( )( )
0

16532

84

233

22

3

²

+=+-

=+

-=+

z

xxxz

yyz

yx

;  

35. 

( )( )

2

38

44

222

3

22

¢

=+

=+

-=--

x

zyxz

xxz

xxyy

; 36. 

( )
( )( )

0

4

4922

32

22

3

²

=+

+=+-

-=+

y

xyx

zzzy

xz

; 

37. 

027279

027279

027279

23

23

23

=-+-

=-+-

=-+-

zzx

yyz

xxy

; 38. 

03322

03322

03322

23

23

23

=+++

=+++

=+++

zzx

yyz

xxy

;  

39. 

08126

08126

08126

23

23

23

=-+-

=-+-

=-+-

zzx

yyz

xxy

; 40. 

01262

01262

01262

23

23

23

=+++

=+++

=+++

zzx

yyz

xxy

;  

41. 

2

2

2

1

2

1

2

1

2

x

x
z

z

z
y

y

y
x

+
=

+
=

+
=

; 42. 

0

0

36

97

1

6

13

6

131

22

>

<

=+

++=-+++

y

x

yx

x
xyx

x
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ɿʘʜʘʯʘ 2. ɼʘ ʩʝ ʥʘʤʝʨʷʪ ʚʩʠʯʢʠ ʩʪʦʡʥʦʩʪʠ ʥʘ ʨʝʘʣʥʠʷ ʧʘʨʘʤʝʪʲʨ a , ʟʘ ʢʦʠʪʦ 

ʩʠʩʪʝʤʘʪʘ: 

ʘ) 
( )

( ) 14

12

2

22

=+

+=+

yx

ayx
 ʠʤʘ ʜʚʝ ʨʝʰʝʥʠʷ; 



 

ʙ) 
( )

012

1

=+++

+=-

yxyx

yxaxy
 ʠʤʘ ʩʘʤʦ ʝʜʥʦ ʨʝʰʝʥʠʝ; 

ʚ) 
01

01

2

2

=---

=---

ayxa

axya
 ʠʤʘ ʯʝʪʠʨʠ ʨʝʰʝʥʠʷ. 

ɿʘʜʘʯʘ 3. ʅʘʡ-ʤʘʣʢʘʪʘ ʩʪʦʡʥʦʩʪ ʥʘ ʢʚʘʜʨʘʪʥʘʪʘ ʬʫʥʢʮʠʷ ()xf  ʝ ʨʘʚʥʘ ʥʘ 5 . 

ɸʢʦ ʟʘ ʨʝʘʣʥʠʪʝ ʯʠʩʣʘ x , y  ʠ z  ʝ ʚ ʩʠʣʘ 

()xfzyzyx

zyzy

zxzxx

=-

=+--+

=+-+-

2

0124

07242

22

2

, 

ʦʧʨʝʜʝʣʝʪʝ ()xf . 

 

 

Ä5. ɿʘʚʠʩʠʤʦʩʪʠ ʤʝʞʜʫ ʢʦʨʝʥʠʪʝ ʠ ʢʦʝʬʠʮʠʝʥʪʠʪʝ ʥʘ 

ʢʚʘʜʨʘʪʥʦʪʦ ʫʨʘʚʥʝʥʠʝ 
 

ɺ ʪʦʟʠ ʧʘʨʘʛʨʘʬ ʩʝ ʠʟʧʦʣʟʚʘʪ ʧʦʥʷʪʠʷʪʘ ʠ ʪʝʦʨʝʤʠʪʝ, ʨʘʟʛʣʝʜʘʥʠ ʚ ([ʄ], ʛʣ.I, 

Ä5). 

ɿʘʜʘʯʘ 1. ɸʢʦ 1x  ʠ 2x  ʩʘ ʢʦʨʝʥʠʪʝ ʥʘ ʢʚʘʜʨʘʪʥʦʪʦ ʫʨʘʚʥʝʥʠʝ 

02 =++ cxbxa , 0̧a , ʜʘ ʩʝ ʠʟʨʘʟʷʪ ʯʨʝʟ ʢʦʝʬʠʮʠʝʥʪʠʪʝ ʤʫ ʩʣʝʜʥʠʪʝ ʤʥʦʛʦʯʣʝʥʠ: 

ʘ) ( ) 4

2

4

121, xxxxP += ; ʙ) ( ) 3

22

3

1

2

2

2

1

3

21

3

121 43534, xxxxxxxxxxQ +---= ; 

ʚ) ( ) 3

2

3

121, xxxxE -= ; ʛ) ( )
33

,
1

2

2

1

21
-

-
-

=
x

x

x

x
xxF . 

ɿʘʜʘʯʘ 2. ɼʘʜʝʥʦ ʝ ʫʨʘʚʥʝʥʠʝʪʦ ( ) ( ) 0414 2 =-+++- mxmxm , 4̧m , 

ʢʲʜʝʪʦ m ʝ ʨʝʘʣʝʥ ʧʘʨʘʤʝʪʲʨ. ɼʘ ʩʝ ʥʘʤʝʨʷʪ ʩʪʦʡʥʦʩʪʠʪʝ ʥʘ m, ʟʘ ʢʦʠʪʦ ʢʦʨʝʥʠʪʝ 

ʤʫ ʩʘ ʨʝʘʣʥʠ ʠ ʫʜʦʚʣʝʪʚʦʨʷʚʘʪ ʩʲʦʪʚʝʪʥʦ ʟʘʚʠʩʠʤʦʩʪʪʘ:  

ʘ) 
8

511
2

2

2

1

=+
xx

; ʙ) 
2

1111

1

2

2

1 =
+

+
+

x

x

x

x
; ʚ) 653 21 =- xx . 

ɿʘʜʘʯʘ 3. ɼʘ ʩʝ ʜʦʢʘʞʝ, ʯʝ ʟʘ ʚʩʷʢʘ ʨʝʘʣʥʘ ʩʪʦʡʥʦʩʪ ʥʘ ʧʘʨʘʤʝʪʲʨʘ m 

ʢʦʨʝʥʠʪʝ 1x  ʠ 2x  ʥʘ ʫʨʘʚʥʝʥʠʝʪʦ ( ) ( ) 025222 2222 =+-++--+- mmxmmxmm  

ʩʘ ʨʝʘʣʥʠ ʠ ʧʦʣʦʞʠʪʝʣʥʠ ʠ ʜʘ ʩʝ ʧʨʝʩʤʝʪʥʝ ʩʪʦʡʥʦʩʪʪʘ ʥʘ ʠʟʨʘʟʘ 

21

21

xx

xx
M

+
= . 

ɿʘʜʘʯʘ 4. ɸʢʦ 1x  ʠ 2x  ʩʘ ʢʦʨʝʥʠʪʝ ʥʘ ʫʨʘʚʥʝʥʠʝʪʦ ( ) 04122 =++- kxkx , ʜʘ 

ʩʝ ʥʘʤʝʨʷʪ ʩʪʦʡʥʦʩʪʠʪʝ ʥʘ ʨʝʘʣʥʠʷ ʧʘʨʘʤʝʪʲʨ k, ʟʘ ʢʦʠʪʦ kxx 8162

2

2

1 ->+ . 

ɿʘʜʘʯʘ 5. ʇʨʠ ʢʦʠ ʩʪʦʡʥʦʩʪʠ ʥʘ ʨʝʘʣʥʠʷ ʧʘʨʘʤʝʪʲʨ k  ʤʝʞʜʫ ʢʦʨʝʥʠʪʝ ʥʘ 

ʫʨʘʚʥʝʥʠʝʪʦ 0
2 =+- kxx  ʝ ʚ ʩʠʣʘ ʟʘʚʠʩʠʤʦʩʪʪʘ 72

2

2

1 ¢+xx ? 



 

ɿʘʜʘʯʘ 6. ʇʨʠ ʢʦʠ ʩʪʦʡʥʦʩʪʠ ʥʘ ʨʝʘʣʥʠʷ ʧʘʨʘʤʝʪʲʨ k  ʢʦʨʝʥʠʪʝ ʥʘ 

ʫʨʘʚʥʝʥʠʝʪʦ 010622 =-+- kyky  ʩʘ ʨʝʘʣʥʠ ʠ ʩʙʦʨʲʪ ʦʪ ʢʚʘʜʨʘʪʠʪʝ ʠʤ ʝ ʥʘʡ-

ʤʘʣʲʢ? 

ɿʘʜʘʯʘ 7. ɼʘʜʝʥʦ ʝ ʫʨʘʚʥʝʥʠʝʪʦ ( ) 03222 2 =-+-- axaxa , ʢʲʜʝʪʦ a  ʝ 

ʨʝʘʣʝʥ ʧʘʨʘʤʝʪʲʨ. ɼʘ ʩʝ ʥʘʤʝʨʷʪ ʩʪʦʡʥʦʩʪʠʪʝ ʥʘ a, ʟʘ ʢʦʠʪʦ ʢʦʨʝʥʠʪʝ ʥʘ 

ʫʨʘʚʥʝʥʠʝʪʦ 

ʘ) ʩʘ ʧʦʣʦʞʠʪʝʣʥʠ; ʙ) ʩʘ ʦʪʨʠʮʘʪʝʣʥʠ; 

ʚ) ʠʤʘʪ ʨʘʟʣʠʯʥʠ ʟʥʘʮʠ, ʢʘʪʦ ʧʦʣʦʞʠʪʝʣʥʠʷʪ ʝ ʧʦ-ʤʘʣʲʢ ʦʪ ʤʦʜʫʣʘ ʥʘ 

ʦʪʨʠʮʘʪʝʣʥʠʷ. 

ɿʘʜʘʯʘ 8. ɺ ʟʘʚʠʩʠʤʦʩʪ ʦʪ ʨʝʘʣʥʠʷ ʧʘʨʘʤʝʪʲʨ a, ʜʘ ʩʝ ʦʧʨʝʜʝʣʷʪ ʟʥʘʮʠʪʝ ʥʘ 

ʢʦʨʝʥʠʪʝ ʥʘ ʫʨʘʚʥʝʥʠʝʪʦ: 

ʘ) ( ) ( ) 0674323 2 =-+--- axaxa , 3̧a ; 

ʙ) ( ) ( ) 010325 2 =-+-++ axaxa , 5-̧a ; 

ʚ) ( ) 023213 2 =-++- axaxa , 
3

1
¸a . 

ɿʘʜʘʯʘ 9. ɼʘʜʝʥʘ ʝ ʬʫʥʢʮʠʷʪʘ () ( ) mmmxmxm
x

xf
3

10
2

3

232
3

--+++-= . 

ɸʢʦ 1x  ʠ 2x  ʩʘ ʢʦʨʝʥʠʪʝ ʥʘ ʫʨʘʚʥʝʥʠʝʪʦ 0222 =++- mxmx , ʜʘ ʩʝ ʥʘʤʝʨʷʪ 

ʩʪʦʡʥʦʩʪʠʪʝ ʥʘ ʨʝʘʣʥʠʷ ʧʘʨʘʤʝʪʲʨ m, ʟʘ ʢʦʠʪʦ () ( ) 021 ²+ xfxf . 

ɿʘʜʘʯʘ 10. ɼʘʜʝʥʦ ʝ ʫʨʘʚʥʝʥʠʝʪʦ ( ) 02122 24 =+--- mxmxm , ʢʲʜʝʪʦ m ʝ 

ʨʝʘʣʝʥ ʧʘʨʘʤʝʪʲʨ. ɼʘ ʩʝ ʥʘʤʝʨʷʪ ʩʪʦʡʥʦʩʪʠʪʝ ʥʘ m, ʟʘ ʢʦʠʪʦ ʫʨʘʚʥʝʥʠʝʪʦ: 

ʘ) ʠʤʘ ʯʝʪʠʨʠ ʨʘʟʣʠʯʥʠ ʨʝʘʣʥʠ ʨʝʰʝʥʠʷ; 

ʙ) ʠʤʘ ʩʘʤʦ ʜʚʝ  ʨʘʟʣʠʯʥʠ ʨʝʘʣʥʠ ʨʝʰʝʥʠʷ; 

ʚ) ʥʷʤʘ ʨʝʘʣʥʠ ʢʦʨʝʥʠ; 

ʛ) ʠʤʘ ʧʦʥʝ ʝʜʠʥ ʨʝʘʣʝʥ ʢʦʨʝʥ. 

ɿʘʜʘʯʘ 11. ɼʘ ʩʝ ʠʟʩʣʝʜʚʘ ʟʘ ʢʦʠ ʨʝʘʣʥʠ ʩʪʦʡʥʦʩʪʠ ʥʘ m ʫʨʘʚʥʝʥʠʝʪʦ 

( ) 0522 24 =-+-- mxmxm  ʠʤʘ ʨʝʘʣʥʠ ʢʦʨʝʥʠ ʠ ʢʘʢʚʠ ʩʘ ʪʝʭʥʠʪʝ ʟʥʘʮʠ ʧʨʠ 

ʚʩʠʯʢʠ ʚʲʟʤʦʞʥʠ ʩʪʦʡʥʦʩʪʠ ʥʘ m. 

ɿʘʜʘʯʘ 12. ɼʘ ʩʝ ʦʧʨʝʜʝʣʷʪ ʩʪʦʡʥʦʩʪʠʪʝ ʥʘ ʨʝʘʣʥʠʷ ʧʘʨʘʤʝʪʲʨ m, ʟʘ ʢʦʠʪʦ 

ʢʦʨʝʥʠʪʝ ʥʘ ʫʨʘʚʥʝʥʠʝʪʦ ( ) ( ) 0153
224 =+++- mxmx  ʦʙʨʘʟʫʚʘʪ ʘʨʠʪʤʝʪʠʯʥʘ 

ʧʨʦʛʨʝʩʠʷ. 

ɿʘʜʘʯʘ 13. ɸʢʦ a  ʝ ʨʝʘʣʝʥ ʧʘʨʘʤʝʪʲʨ ʠ ʢʦʨʝʥʠʪʝ 1x , 2x , 3x  ʠ 4x  ʥʘ 

ʫʨʘʚʥʝʥʠʝʪʦ ( ) ( ) ( ) 0221922 2234 =++-+++- axaxaxax  ʩʘ ʨʝʘʣʥʠ ʠ 

ʧʦʣʦʞʠʪʝʣʥʠ, ʜʘ ʩʝ ʥʘʤʝʨʷʪ ʩʪʦʡʥʦʩʪʠʪʝ ʥʘ a, ʟʘ ʢʦʠʪʦ ʝ ʠʟʧʲʣʥʝʥʦ 

a
xxxx

3
1111

4321

²+++ . 

 

 

 



 

Ä6. ʈʘʟʧʨʝʜʝʣʝʥʠʝ ʥʘ ʢʦʨʝʥʠʪʝ ʥʘ ʢʚʘʜʨʘʪʥʦ ʫʨʘʚʥʝʥʠʝ ʠ  ʨʝʰʝʥʠʷʪʘ ʥʘ 

ʢʚʘʜʨʘʪʥʦ ʥʝʨʘʚʝʥʩʪʚʦ ʚʲʨʭʫ ʯʠʩʣʦʚʘʪʘ ʦʩ 
 

ɺ ʪʦʟʠ ʧʘʨʘʛʨʘʬ ʩʲʱʝʩʪʚʝʥʦ ʩʝ ʠʟʧʦʣʟʚʘʪ ʦʩʥʦʚʥʠʪʝ ʧʦʥʷʪʠʷ ʠ ʪʝʦʨʝʤʠ ʦʪ 

([ʄ], ʛʣ.I, Ä1, Ä6). 

ɿʘʜʘʯʘ 1. ɼʘ ʩʝ ʥʘʤʝʨʷʪ ʩʪʦʡʥʦʩʪʠʪʝ ʥʘ ʨʝʘʣʥʠʷ ʧʘʨʘʤʝʪʲʨ a, ʟʘ ʢʦʠʪʦ 

ʢʦʨʝʥʠʪʝ ʥʘ ʫʨʘʚʥʝʥʠʝʪʦ ( ) 0321222 =-+-- axaxa  ʩʘ ʧʦ-ʤʘʣʢʠ ʦʪ 1 . 

ɿʘʜʘʯʘ 2. ɼʘ ʩʝ ʥʘʤʝʨʷʪ ʩʪʦʡʥʦʩʪʠʪʝ ʥʘ ʨʝʘʣʥʠʷ ʧʘʨʘʤʝʪʲʨ a, ʟʘ ʢʦʠʪʦ 

ʢʦʨʝʥʠʪʝ ʥʘ ʫʨʘʚʥʝʥʠʝʪʦ( ) ( ) 011 2 =++-- axaxa  ʧʨʠʥʘʜʣʝʞʘʪ ʥʘ ʠʥʪʝʨʚʘʣʘ ( )3;0 . 

ɿʘʜʘʯʘ 3. ʆʧʨʝʜʝʣʝʪʝ ʢʘʢ ʩʘ ʨʘʟʧʨʝʜʝʣʝʥʠ ʢʦʨʝʥʠʪʝ ʥʘ ʫʨʘʚʥʝʥʠʝʪʦ 

( ) 072132 =+++- axaxa  ʩʧʨʷʤʦ ʠʥʪʝʨʚʘʣʘ [ ]4;1- . 

ɿʘʜʘʯʘ 4. ʆʧʨʝʜʝʣʝʪʝ ʢʘʢ ʩʘ ʨʘʟʧʨʝʜʝʣʝʥʠ ʢʦʨʝʥʠʪʝ ʥʘ ʫʨʘʚʥʝʥʠʝʪʦ 

( ) 01 232 =++- axaxa  ʩʧʨʷʤʦ ʠʥʪʝʨʚʘʣʘ [ ]3,1 . 

ɿʘʜʘʯʘ 5. ɼʦʢʘʞʝʪʝ, ʯʝ ʟʘ ʚʩʷʢʦ ʨʝʘʣʥʦ ʯʠʩʣʦ a  ʧʦʥʝ ʝʜʥʦ ʦʪ ʫʨʘʚʥʝʥʠʷʪʘ 

( ) 0222 =-+-- axaax , ( ) 012 222 =--+-+ aaxax  ʠʤʘ ʜʚʘ ʨʘʟʣʠʯʥʠ ʢʦʨʝʥʘ. 

ɿʘʜʘʯʘ 6. ɼʘ ʩʝ ʥʘʤʝʨʷʪ ʩʪʦʡʥʦʩʪʠʪʝ ʥʘ ʨʝʘʣʥʠʷ ʧʘʨʘʤʝʪʲʨ p, ʟʘ ʢʦʠʪʦ 

ʩʲʱʝʩʪʚʫʚʘ ʨʝʘʣʥʦ q  ʪʘʢʦʚʘ, ʯʝ ʝʜʠʥʠʷʪ ʦʪ ʢʦʨʝʥʠʪʝ ʥʘ ʫʨʘʚʥʝʥʠʝʪʦ 

02 =++ qxpx  ʧʨʠʥʘʜʣʝʞʠ ʥʘ ʠʥʪʝʨʚʘʣʘ [ ]2;1 , ʘ ʜʨʫʛʠʷʪ ʧʨʠʥʘʜʣʝʞʠ ʥʘ ʠʥʪʝʨʚʘʣʘ 

[ ]7;5 . 

ɿʘʜʘʯʘ 7. ɼʘ ʩʝ ʥʘʤʝʨʷʪ ʩʪʦʡʥʦʩʪʠʪʝ ʥʘ ʨʝʘʣʥʠʷ ʧʘʨʘʤʝʪʲʨ a, ʟʘ ʢʦʠʪʦ 

ʫʨʘʚʥʝʥʠʝʪʦ( ) 03221 2 =-+-- axaxa  ʠʤʘ ʝʜʠʥʩʪʚʝʥ ʢʦʨʝʥ, ʫʜʦʚʣʝʪʚʦʨʷʚʘʱ 

ʥʝʨʘʚʝʥʩʪʚʦʪʦ 1>x . 

ɿʘʜʘʯʘ 8. ɼʘ ʩʝ ʥʘʤʝʨʷʪ ʩʪʦʡʥʦʩʪʠʪʝ ʥʘ ʨʝʘʣʥʠʷ ʧʘʨʘʤʝʪʲʨ a, ʟʘ ʢʦʠʪʦ 

ʫʨʘʚʥʝʥʠʝʪʦ( ) ( ) 011 2 =++-- axaxa  ʠʤʘ ʝʜʠʥʩʪʚʝʥ ʢʦʨʝʥ, ʧʨʠʥʘʜʣʝʞʘʱ ʥʘ 

ʠʥʪʝʨʚʘʣʘ ( )3;0 . 

ɿʘʜʘʯʘ 9. ɼʘ ʩʝ ʥʘʤʝʨʷʪ ʩʪʦʡʥʦʩʪʠʪʝ ʥʘ ʨʝʘʣʥʠʷ ʧʘʨʘʤʝʪʲʨ a, ʟʘ ʢʦʠʪʦ 

ʯʠʩʣʦʪʦ a  ʝ ʤʝʞʜʫ ʢʦʨʝʥʠʪʝ ʥʘ ʫʨʘʚʥʝʥʠʝʪʦ( ) ( ) 011222 2 =+++- aaxax . 

ɿʘʜʘʯʘ 10. ɺ ʟʘʚʠʩʠʤʦʩʪ ʦʪ ʩʪʦʡʥʦʩʪʠʪʝ ʥʘ ʨʝʘʣʥʠʷ ʧʘʨʘʤʝʪʲʨ a  ʦʧʨʝʜʝʣʝʪʝ 

ʙʨʦʷ ʥʘ ʢʦʨʝʥʠʪʝ ʥʘ ʫʨʘʚʥʝʥʠʝʪʦ( ) 0431 2 =+-+ axaxa , ʢʦʠʪʦ ʩʘ ʧʦ-ʤʘʣʢʠ ʦʪ 1 . 

ɿʘʜʘʯʘ 11. ɺ ʟʘʚʠʩʠʤʦʩʪ ʦʪ ʩʪʦʡʥʦʩʪʠʪʝ ʥʘ ʨʝʘʣʥʠʷ ʧʘʨʘʤʝʪʲʨ a  ʦʧʨʝʜʝʣʝʪʝ 

ʙʨʦʷ ʥʘ ʢʦʨʝʥʠʪʝ ʥʘ ʫʨʘʚʥʝʥʠʝʪʦ ( ) 0364 2 =+-- xaxa , ʧʨʠʥʘʜʣʝʞʘʱʠ ʥʘ 

ʠʥʪʝʨʚʘʣʘ [ )3;1- . 

ɿʘʜʘʯʘ 12. ɼʘ ʩʝ ʥʘʤʝʨʷʪ ʩʪʦʡʥʦʩʪʠʪʝ ʥʘ ʨʝʘʣʥʠʷ ʧʘʨʘʤʝʪʲʨ a, ʟʘ ʢʦʠʪʦ 

ʚʩʷʢʦ ʨʝʰʝʥʠʝ ʥʘ ʥʝʨʘʚʝʥʩʪʚʦʪʦ ( )022 22 <+-- aaxxa  ʝ ʨʝʰʝʥʠʝ ʠ ʥʘ 

ʥʝʨʘʚʝʥʩʪʚʦʪʦ 92 ¢x . 

ɿʘʜʘʯʘ 13. ɼʘ ʩʝ ʥʘʤʝʨʷʪ ʩʪʦʡʥʦʩʪʠʪʝ ʥʘ ʨʝʘʣʥʠʷ ʧʘʨʘʤʝʪʲʨ a, ʟʘ ʢʦʠʪʦ 

ʫʨʘʚʥʝʥʠʝʪʦ ( ) ( ) 0111 234 =+-++-+ xaxxax  ʠʤʘ ʥʘʡ-ʤʘʣʢʦ ʜʚʘ ʦʪʨʠʮʘʪʝʣʥʠ 

ʢʦʨʝʥʘ. 



 

ɿʘʜʘʯʘ 14. ɼʘ ʩʝ ʥʘʤʝʨʷʪ ʩʪʦʡʥʦʩʪʠʪʝ ʥʘ ʨʝʘʣʥʠʷ ʧʘʨʘʤʝʪʲʨ a, ʟʘ ʢʦʠʪʦ ʦʪ 

ʥʝʨʘʚʝʥʩʪʚʦʪʦ 0232 <+- xx  ʩʣʝʜʚʘ ʥʝʨʘʚʝʥʩʪʚʦʪʦ ( ) 03132 ²++- xaxa . 

ɿʘʜʘʯʘ 15. ɼʘ ʩʝ ʥʘʤʝʨʷʪ ʩʪʦʡʥʦʩʪʠʪʝ ʥʘ ʨʝʘʣʥʠʷ ʧʘʨʘʤʝʪʲʨ a, ʟʘ ʢʦʠʪʦ: 

ʘ) ʚʩʷʢʦ ʨʝʰʝʥʠʝ ʥʘ ʥʝʨʘʚʝʥʩʪʚʦʪʦ 022 <--xx  ʝ ʧʦ-ʛʦʣʷʤʦ ʦʪ ʚʩʷʢʦ 

ʨʝʰʝʥʠʝ ʥʘ ʥʝʨʘʚʝʥʩʪʚʦʪʦ 0142 ²-- xxa ; 

ʙ) ʦʪ ʥʝʨʘʚʝʥʩʪʚʦʪʦ 022 <--xx  ʩʣʝʜʚʘ ʥʝʨʘʚʝʥʩʪʚʦʪʦ 0142 ²-- xxa . 

ɿʘʜʘʯʘ 16. ɼʘ ʩʝ ʥʘʤʝʨʷʪ ʩʪʦʡʥʦʩʪʠʪʝ ʥʘ ʨʝʘʣʥʠʷ ʧʘʨʘʤʝʪʲʨ a, ʟʘ ʢʦʠʪʦ 

ʚʩʷʢʦ ʨʝʰʝʥʠʝ ʥʘ ʥʝʨʘʚʝʥʩʪʚʦʪʦ ( ) 0112 <++-- axax  ʝ ʧʦ-ʤʘʣʢʦ ʦʪ ʚʩʷʢʦ ʨʝʰʝʥʠʝ 

ʥʘ ʥʝʨʘʚʝʥʩʪʚʦʪʦ ( ) 01312 ¢+++- axax . 

ɿʘʜʘʯʘ 17. ɼʘ ʩʝ ʥʘʤʝʨʷʪ ʩʪʦʡʥʦʩʪʠʪʝ ʥʘ ʨʝʘʣʥʠʷ ʧʘʨʘʤʝʪʲʨ a, ʟʘ ʢʦʠʪʦ 

ʤʥʦʞʝʩʪʚʦʪʦ ʦʪ ʨʝʰʝʥʠʷ ʥʘ ʥʝʨʘʚʝʥʩʪʚʦʪʦ ( ) 01 32 ¢++- axaax  ʩʲʜʲʨʞʘ ʥʘʡ-

ʤʘʣʢʦ ʧʝʪ ʮʝʣʠ ʯʠʩʣʘ. 

ɿʘʜʘʯʘ 18. ɼʘ ʩʝ ʥʘʤʝʨʷʪ ʩʪʦʡʥʦʩʪʠʪʝ ʥʘ ʨʝʘʣʥʠʷ ʧʘʨʘʤʝʪʲʨ a, ʟʘ ʢʦʠʪʦ 

ʤʥʦʞʝʩʪʚʦʪʦ ʦʪ ʨʝʰʝʥʠʷ ʥʘ ʥʝʨʘʚʝʥʩʪʚʦʪʦ ( ) ( ) ( )144 2 +¢++- axaaaxx  ʩʲʜʲʨʞʘ 

ʥʘʡ-ʤʥʦʛʦ ʯʝʪʠʨʠ ʮʝʣʠ ʯʠʩʣʘ. 

ɿʘʜʘʯʘ 19. ɼʘ ʩʝ ʥʘʤʝʨʷʪ ʩʪʦʡʥʦʩʪʠʪʝ ʥʘ ʨʝʘʣʥʠʷ ʧʘʨʘʤʝʪʲʨ m, ʟʘ ʢʦʠʪʦ ʦʪ 

ʥʝʨʘʚʝʥʩʪʚʦʪʦ ( ) 032 2 <-+-- mxxm  ʩʣʝʜʚʘ ʥʝʨʘʚʝʥʩʪʚʦʪʦ 02 <-xx . 

ɿʘʜʘʯʘ 20. ɼʘ ʩʝ ʥʘʤʝʨʷʪ ʩʪʦʡʥʦʩʪʠʪʝ ʥʘ ʨʝʘʣʥʠʷ ʧʘʨʘʤʝʪʲʨ a, ʟʘ ʢʦʠʪʦ 

ʚʩʷʢʦ ʨʝʰʝʥʠʝ ʥʘ ʥʝʨʘʚʝʥʩʪʚʦʪʦ ( ) 01 22 >--+ axaxa , 0̧a  ʝ ʚ ʠʥʪʝʨʚʘʣʘ [ ]2;2- . 

ɿʘʜʘʯʘ 21. ɼʘ ʩʝ ʥʘʤʝʨʷʪ ʩʪʦʡʥʦʩʪʠʪʝ ʥʘ ʨʝʘʣʥʠʷ ʧʘʨʘʤʝʪʲʨ m, ʟʘ ʢʦʠʪʦ 

ʥʝʨʘʚʝʥʩʪʚʦʪʦ ( ) 07342 2 >++-+ mxxm  ʝ ʠʟʧʲʣʥʝʥʦ ʟʘ ʚʩʷʢʦ 0>x . 

ɿʘʜʘʯʘ 22. ɼʘʜʝʥʠ ʩʘ ʢʚʘʜʨʘʪʥʠʪʝ ʫʨʘʚʥʝʥʠʷ (1) 0422 =+- xkx  ʠ (2) 

( ) 04122 =+-- xkx , ʢʲʜʝʪʦ k  ʝ ʨʝʘʣʝʥ ʧʘʨʘʤʝʪʲʨ. ɸʢʦ 1x  ʠ 2x  ʩʘ ʢʦʨʝʥʠʪʝ ʥʘ (1), 

ʘ x¡ ʠ x¡¡ ʩʘ ʢʦʨʝʥʠʪʝ ʥʘ (2), ʜʘ ʩʝ ʥʘʤʝʨʷʪ ʩʪʦʡʥʦʩʪʠʪʝ ʥʘ k, ʟʘ ʢʦʠʪʦ ʩʘ ʠʟʧʲʣʥʝʥʠ 

ʥʝʨʘʚʝʥʩʪʚʘʪʘ 21 xxxx <¡¡<¡< . 

ɿʘʜʘʯʘ 23. ɼʘʜʝʥʦ ʝ ʫʨʘʚʥʝʥʠʝʪʦ ( ) ( ) ( ) 01444 234 =+-+++-+ xmxmxmx , 

ʢʲʜʝʪʦ m ʝ ʨʝʘʣʝʥ ʧʘʨʘʤʝʪʲʨ. ɼʘ ʩʝ ʥʘʤʝʨʷʪ ʩʪʦʡʥʦʩʪʠʪʝ ʥʘ m, ʟʘ ʢʦʠʪʦ 

ʫʨʘʚʥʝʥʠʝʪʦ ʥʷʤʘ ʨʝʘʣʥʠ ʢʦʨʝʥʠ. 

ɿʘʜʘʯʘ 24. ʅʘʨʝʜʝʪʝ ʧʦ ʛʦʣʝʤʠʥʘ ʢʦʨʝʥʠʪʝ ʥʘ ʫʨʘʚʥʝʥʠʷʪʘ (1) 

02
32 =++ a
a

x
x  ʠ (2) 0

122 =-+ a
a

x
x  ʚ ʟʘʚʠʩʠʤʦʩʪ ʦʪ ʩʪʦʡʥʦʩʪʠʪʝ ʥʘ ʨʝʘʣʥʠʷ 

ʧʘʨʘʤʝʪʲʨ a . 

ɿʘʜʘʯʘ 25. ɸʢʦ a  ʝ ʨʝʘʣʝʥ ʧʘʨʘʤʝʪʲʨ ʜʘ ʩʝ ʨʝʰʠ ʩʠʩʪʝʤʘʪʘ: 

ʘ) 
( ) 0112

023

2

2

²-++-

¢+-

axaxa

xx
; ʙ) 

034

032

2

2

<++-

>+--

axx

axx
. 

 

 

 



 

Ä7. ʋʨʘʚʥʝʥʠʷ ʠ ʥʝʨʘʚʝʥʩʪʚʘ, ʩʲʜʲʨʞʘʱʠ ʥʝʠʟʚʝʩʪʥʦ ʠ ʧʦʜ ʟʥʘʢʘ 

ʟʘ ʤʦʜʫʣ. ʆʩʥʦʚʥʠ ʤʝʪʦʜʠ ʟʘ ʨʝʰʘʚʘʥʝ 
 

I. ʄʝʪʦʜ ʥʘ ʝʢʚʠʚʘʣʝʥʪʥʦʩʪʪʘ. 

ʂʘʪʦ ʩʨʝʜʩʪʚʦ ʟʘ ʨʝʘʣʠʟʠʨʘʥʝ ʥʘ ʪʦʟʠ ʤʝʪʦʜ ʩʲʱʝʩʪʚʝʥʦ ʩʝ ʠʟʧʦʣʟʚʘʪ 

ʩʣʝʜʥʠʪʝ ʧʦʥʷʪʠʷ ʠ ʪʝʦʨʝʤʠ. 

ʆʧʨʝʜʝʣʝʥʠʝ 1. ɸʢʦ ()xf  ʝ ʜʘʜʝʥʘ ʬʫʥʢʮʠʷ, ʪʦ ()
() ()
() ()í

ì
ë

<-

²
=

.0,

0,

xfʧʨʠxf

xfʧʨʠxf
xf  

ʊʝʦʨʝʤʘ 1. ʋʨʘʚʥʝʥʠʝʪʦ () ()xgxf =  ʝ ʝʢʚʠʚʘʣʝʥʪʥʦ ʥʘ ʪʦʯʥʦ ʝʜʥʘ ʦʪ 

ʩʲʚʢʫʧʥʦʩʪʠʪʝ ʦʪ ʩʠʩʪʝʤʠ: 

(1) 
()
() ()xgxf

xg

=

²0
 ʠʣʠ 

()
() ()xgxf

xg

-=

²0
 ʠ (2) 

()
() ()xgxf

xf

=

²0
 ʠʣʠ 

()
() ().

0

xgxf

xf

-=

<
 

ʇʨʠ ʨʝʰʘʚʘʥʝ ʥʘ ʫʨʘʚʥʝʥʠʷ ʩʝ ʠʟʧʦʣʟʚʘ (1) ʠʣʠ (2) ʚ ʟʘʚʠʩʠʤʦʩʪ ʦʪ ʪʦʚʘ ʜʘʣʠ 

()xf  ʠʣʠ ()xg  ʠʤʘʪ ʧʦ-ʧʨʦʩʪ ʚʠʜ. 

ʊʝʦʨʝʤʘ 2. ʅʝʨʘʚʝʥʩʪʚʦʪʦ () ()xgxf ¢  ʝ ʝʢʚʠʚʘʣʝʥʪʥʦ ʥʘ ʩʠʩʪʝʤʘʪʘ ʦʪ 

ʥʝʨʘʚʝʥʩʪʚʘ 
() ()
() ().xgxf

xgxf

¢

-²
 

ʊʝʦʨʝʤʘ 3. ʅʝʨʘʚʝʥʩʪʚʦʪʦ () ()xgxf ²  ʝ ʝʢʚʠʚʘʣʝʥʪʥʦ ʥʘ ʩʲʚʢʫʧʥʦʩʪʪʘ ʦʪ 

ʥʝʨʘʚʝʥʩʪʚʘ () ()xgxf -¢  ʠʣʠ () ().xgxf ²  

 

II . ʄʝʪʦʜ ʥʘ ʠʥʪʝʨʚʘʣʠʪʝ 

ɿʘ ʨʝʰʘʚʘʥʝ ʥʘ ʫʨʘʚʥʝʥʠʷ ʠ ʥʝʨʘʚʝʥʩʪʚʘ ʩ ʤʦʜʫʣʠ ʩʝ ʠʟʧʦʣʟʚʘ ʟʘ ʫʨʘʚʥʝʥʠʷ 

(ʥʝʨʘʚʝʥʩʪʚʘ) ʦʪ ʚʠʜʘ  

() () () () ()xgxfxfxfxf n öö
÷

õ
ææ
ç

å

²

¢
=++++ 2321 , 

ʢʲʜʝʪʦ ()xf1 , ()xf 2 , ..., ()xf n  ʩʘ ʜʘʜʝʥʠ ʬʫʥʢʮʠʠ, ʤʦʞʝ ʜʘ ʩʝ ʠʟʧʦʣʟʚʘ ʪ.ʥ. ʤʝʪʦʜ ʥʘ 

ʠʥʪʝʨʚʘʣʠʪʝ, ʢʦʡʪʦ ʩʝ ʨʝʘʣʠʟʠʨʘ ʯʨʝʟ ʩʣʝʜʥʠʷ ʘʣʛʦʨʠʪʲʤ: 

1. ʅʘʤʠʨʘ ʩʝ ʜʝʬʠʥʠʮʠʦʥʥʘʪʘ ʦʙʣʘʩʪ xD  ʥʘ ʫʨʘʚʥʝʥʠʝʪʦ (ʥʝʨʘʚʝʥʩʪʚʦʪʦ), 

ʢʦʷʪʦ ʥʘʡ-ʯʝʩʪʦ ʝ ʠʥʪʝʨʚʘʣ ʠʣʠ ʦʙʝʜʠʥʝʥʠʝ ʥʘ ʠʥʪʝʨʚʘʣʠ. 

2. ʅʘʤʠʨʘʪ ʩʝ ʥʫʣʠʪʝ (ʢʦʨʝʥʠʪʝ) ʥʘ ʚʩʷʢʘ ʦʪ ʬʫʥʢʮʠʠʪʝ 1f , 2f , ..., nf  (ʥʘʡ-

ʯʝʩʪʦ ʢʨʘʝʥ ʙʨʦʡ). 

3. ʏʨʝʟ ʧʦʣʫʯʝʥʠʪʝ ʢʦʨʝʥʠ ʜʝʬʠʥʠʮʠʦʥʥʘʪʘ ʦʙʣʘʩʪ ʥʘ ʫʨʘʚʥʝʥʠʝʪʦ ʩʝ ʨʘʟʜʝʣʷ 

ʥʘ ʢʨʘʝʥ ʙʨʦʡ ʧʦʜʠʥʪʝʨʚʘʣʠ. 

4. ʆʧʨʝʜʝʣʷ ʩʝ ʟʥʘʢʘ ʥʘ ʚʩʷʢʘ ʦʪ ʬʫʥʢʮʠʠʪʝ 1f , 2f , ..., nf  ʚʲʚ ʚʩʝʢʠ ʝʜʠʥ ʦʪ 

ʧʦʣʫʯʝʥʠʪʝ ʧʦʜʠʥʪʝʨʚʘʣʠ (ɼʦʙʨʝ ʝ ʨʝʟʫʣʪʘʪʠʪʝ ʜʘ ʩʝ ʦʬʦʨʤʷʪ ʚ ʪʘʙʣʠʮʘ). 

5. ʂʘʪʦ ʩʝ ʠʟʧʦʣʟʚʘ ʦʧʨʝʜʝʣʝʥʠʝ (1), ʠʟʭʦʜʥʦʪʦ ʫʨʘʚʥʝʥʠʝ (ʥʝʨʘʚʝʥʩʪʚʦ) ʩʝ 

ʩʚʝʞʜʘ ʜʦ ʩʲʚʢʫʧʥʦʩʪ ʦʪ ʩʠʩʪʝʤʠ, ʥʝʩʲʜʲʨʞʘʱʠ ʤʦʜʫʣʠ. 

6. ɿʘʧʠʩʚʘ ʩʝ ʨʝʰʝʥʠʝʪʦ ʥʘ ʫʨʘʚʥʝʥʠʝʪʦ (ʥʝʨʘʚʝʥʩʪʚʦʪʦ). 

7. ɸʢʦ ODx /= , ʜʘʜʝʥʦʪʦ ʫʨʘʚʥʝʥʠʝ ʥʷʤʘ ʨʝʰʝʥʠʝ, ʘʢʦ xD  ʩʝ ʩʲʩʪʦʠ ʦʪ ʢʨʘʝʥ 

ʙʨʦʡ ʯʠʩʣʘ, ʧʨʦʚʝʨʷʚʘ ʩʝ ʥʝʧʦʩʨʝʜʩʪʚʝʥʦ ʢʦʠ ʦʪ ʪʷʭ ʩʘ ʨʝʰʝʥʠʷ. 



 

III . ʇʨʠʣʦʞʝʥʠʝ ʥʘ ʥʷʢʦʠ ʥʝʨʘʚʝʥʩʪʚʘ ʠ ʩʚʦʡʩʪʚʘʪʘ ʥʘ ʬʫʥʢʮʠʠʪʝ ʟʘ 

ʨʝʰʘʚʘʥʝ ʥʘ ʫʨʘʚʥʝʥʠʷ ʠ ʥʝʨʘʚʝʥʩʪʚʘ ʩ ʤʦʜʫʣʠ 

ʂʘʪʦ ʩʨʝʜʩʪʚʘ ʟʘ ʨʝʘʣʠʟʠʨʘʥʝ ʥʘ ʪʦʟʠ ʧʦʜʭʦʜ ʩʲʱʝʩʪʚʝʥʦ ʩʝ ʠʟʧʦʣʟʚʘʪ 

ʦʩʥʦʚʥʠʪʝ ʧʦʥʷʪʠʷ ʦʪ ([ʄ], ʛʣ.I, Ä1), ʥʝʨʘʚʝʥʩʪʚʦʪʦ ʤʝʞʜʫ ʩʨʝʜʥʦ ʘʨʠʪʤʝʪʠʯʥʦʪʦ ʠ 

ʩʨʝʜʥʦ ʛʝʦʤʝʪʨʠʯʥʦʪʦ, ʊ1 ʦʪ ([ʄ], ʩʪʨ.78) ʠ ʩʣʝʜʥʘʪʘ ʪʝʦʨʝʤʘ 

ʊʝʦʨʝʤʘ 4. ɸʢʦ ()xf1  ʠ ()xf 2  ʩʘ ʜʘʜʝʥʠ ʬʫʥʢʮʠʠ, ʪʦ ʟʘ ʚʩʷʢʦ x  ʦʪ 

ʜʝʬʠʥʠʮʠʦʥʥʘʪʘ ʠʤ ʦʙʣʘʩʪ ʝ ʚ ʩʠʣʘ ʥʝʨʘʚʝʥʩʪʚʦʪʦ () () () ()xfxfxfxf 2121 +²+ , 

ʢʘʪʦ: 

1. () () () ()xfxfxfxf 2121 +=+  Ú () () 0. 21 ²xfxf ; 

2. () () () ()xfxfxfxf 2121 +>+  Ú () () 0. 21 <xfxf ; 

3. () () () ()xfxfxfxf 2121 +=+  Ú 
()
() .0

0

2

1

²

²

xf

xf
 

ɿʘʜʘʯʘ 1. ɼʘ ʩʝ ʨʝʰʘʪ ʫʨʘʚʥʝʥʠʷʪʘ ʦʪ ˉ 1 ʜʦ ˉ 23: 

1. 1522 2 -=-+ xxx ; 2. 
3212

2110

3212

2110
2

2

2

2

+-

+-
-=

+-

+-

xx

xx

xx

xx
; 

3. 4232 2 --=- xxx ; 4. 424 =--- xxx ; 

5. 1
13

21
=

--

-

x

x
; 6. 1213 22 -+=+-- xxxxx ; 

7. 341 2323 +-=--+ xxxx ; 8. 14132 -=+-- xxx ; 

9. 62383 =--- xx ; 10. 4227 =-+-+ xxx ; 

11. 16534 22 =+-++- xxxx ; 12. 5292 =-+- xx ; 

13. 1
5

34

2

2

=
-+

+-

xx

xx
; 14. ( ) 26321 +=-+++ xxxxx ; 

15. 
11

2

-
=+

- x

x
x

x

x
; 16. 1232614 222 -+=+-+- xxxxx ; 

17. 1523122 2323 -+-=-+-+- xxxxxxx ;  

18. axax -=-+- 22 44 , ʢʲʜʝʪʦ a  ʝ ʨʝʘʣʝʥ ʧʘʨʘʤʝʪʲʨ; 

19. 25432
3

1
3 48

2

2 -+-=
-

+- xx
x

x ;  

20. 549 22 =-+- xx ; 

21. 1144243 22323 -=-+-+-+- xxxxxxx ; 

22. 
1

4

23

1
23

22

2

+
=

-
+-

x

x

x
x ;  



 

23. 02222 =-+-- xaxx , ʢʲʜʝʪʦ a  ʝ ʨʝʘʣʝʥ ʧʘʨʘʤʝʪʲʨ; 

ɿʘʜʘʯʘ 2. ɼʘ ʩʝ ʥʘʤʝʨʷʪ ʩʪʦʡʥʦʩʪʠʪʝ ʥʘ ʨʝʘʣʥʠʷ ʧʘʨʘʤʝʪʲʨ a, ʟʘ ʢʦʠʪʦ  

ʫʨʘʚʥʝʥʠʝʪʦ: 

ʘ) 012 =+-- aaxx  ʠʤʘ ʩʘʤʦ ʝʜʠʥ ʢʦʨʝʥ; 

ʙ) 02242 =-+--+ aaxxx  ʠʤʘ ʪʦʯʥʦ ʜʚʘ ʨʘʟʣʠʯʥʠ ʢʦʨʝʥʘ; 

ʚ) axxxx =+-++- 5686 22  ʠʤʘ ʧʦʚʝʯʝ ʦʪ ʪʨʠ ʢʦʨʝʥʘ. 

ɿʘʜʘʯʘ 3. ɼʘ ʩʝ ʥʘʤʝʨʷʪ ʩʪʦʡʥʦʩʪʠʪʝ ʥʘ ʨʝʘʣʥʠʷ ʧʘʨʘʤʝʪʲʨ a, ʟʘ ʢʦʠʪʦ  

ʫʨʘʚʥʝʥʠʝʪʦ 11223 =++++ xaxaaa  ʠʤʘ ʥʘʡ-ʤʘʣʢʦ ʯʝʪʠʨʠ ʨʘʟʣʠʯʥʠ ʨʝʰʝʥʠʷ, 

ʢʦʠʪʦ ʩʘ ʮʝʣʠ ʯʠʩʣʘ. 

ɿʘʜʘʯʘ 4. ɼʘ ʩʝ ʨʝʰʘʪ ʥʝʨʘʚʝʥʩʪʚʘʪʘ ʦʪ ˉ 1 ʜʦ ˉ 13: 

1. xxx -²- 13 ; 2. xx -<- 11 ;  

3. 
2

1

1
1 ²
+

-
x

x
; 4. 2

65

3

2
²

+-

-

xx

x
;  

5. axx <+- 452 , ʢʲʜʝʪʦ a  ʝ ʨʝʘʣʝʥ ʧʘʨʘʤʝʪʲʨ;  

6. 1123 -+>-+ xxx ; 7. 1
1

22

2

22

¢
+

--+-+

x

xxxx
;  

8. 7119 22 ->++-+- aaxx ; 9. 24
1

1
1 2 ->+

-
+- xx

x
x ;  

10. 4614
45

4

4

3

3

45 2

2

2

--->
-

+
+

+
+

-
xx

x

x

x

x
;  

11. 12
1

1
1 4

2

2 -+->
--

+-- xx
xx

xx ; 12. 
1

2
21

2+
²-+-

x

x
xx ; 

13. 7263245 24224 ++->--++- xxxxxxx . 

ɿʘʜʘʯʘ 5. ɼʘ ʩʝ ʥʘʤʝʨʷʪ ʩʪʦʡʥʦʩʪʠʪʝ ʥʘ ʨʝʘʣʥʠʷ ʧʘʨʘʤʝʪʲʨ a, ʟʘ ʢʦʠʪʦ ʚʩʷʢʦ 

ʨʝʘʣʥʦ x  ʝ ʨʝʰʝʥʠʝ ʥʘ ʥʝʨʘʚʝʥʩʪʚʦʪʦ 0312 ²+---- xaxx . 

ɿʘʜʘʯʘ 6. ɼʘ ʩʝ ʥʘʤʝʨʷʪ ʩʪʦʡʥʦʩʪʠʪʝ ʥʘ ʨʝʘʣʥʠʷ ʧʘʨʘʤʝʪʲʨ a, ʟʘ ʢʦʠʪʦ 

ʥʝʨʘʚʝʥʩʪʚʦʪʦ 0
9

22 ¢+-++ axxx  ʠʤʘ ʧʦʥʝ ʝʜʥʦ ʨʝʰʝʥʠʝ. 

ɿʘʜʘʯʘ 7. ɼʘ ʩʝ ʥʘʤʝʨʷʪ ʚʩʠʯʢʠ ʩʪʦʡʥʦʩʪʠ ʥʘ ʨʝʘʣʥʠʷ ʧʘʨʘʤʝʪʲʨ a , 0̧a , ʟʘ 

ʢʦʠʪʦ ʤʥʦʞʝʩʪʚʦʪʦ ʦʪ ʨʝʰʝʥʠʷ ʥʘ ʥʝʨʘʚʝʥʩʪʚʦʪʦ 
3

2

2 11 ax
a

x
aa -¢+++  ʩʲʜʲʨʞʘ 

ʧʦʥʝ ʯʝʪʠʨʠ ʮʝʣʠ ʯʠʩʣʘ. 

ɿʘʜʘʯʘ 6. ɼʘ ʩʝ ʥʘʤʝʨʷʪ ʚʩʠʯʢʠ ʩʪʦʡʥʦʩʪʠ ʥʘ ʨʝʘʣʥʠʷ ʧʘʨʘʤʝʪʲʨ a, ʟʘ ʢʦʠʪʦ: 



 

ʘ) ʥʘʡ-ʤʘʣʢʘʪʘ ʩʪʦʡʥʦʩʪ ʥʘ ʬʫʥʢʮʠʷʪʘ () 342 +-+= xxxaxf  ʝ ʧʦ-ʛʦʣʷʤʘ ʦʪ 

1 ; 

ʙ) ʥʘʡ-ʤʘʣʢʘʪʘ ʩʪʦʡʥʦʩʪ ʥʘ ʬʫʥʢʮʠʷʪʘ () 23 2 -++-= xxaxxf  ʝ ʧʦ-ʤʘʣʢʘ 

ʦʪ 2 ; 

ʚ) ʥʘʡ-ʤʘʣʢʘʪʘ ʩʪʦʡʥʦʩʪ ʥʘ ʬʫʥʢʮʠʷʪʘ () ( )22 112 ++-++= aaxxxf ʝ ʧʦ-

ʤʘʣʢʘ ʦʪ 3 ; 

ʛ) ʥʘʡ-ʤʘʣʢʘʪʘ ʩʪʦʡʥʦʩʪ ʥʘ ʬʫʥʢʮʠʷʪʘ () 12 -+-+= xaxxxf ʝ ʧʦ-ʛʦʣʷʤʘ ʦʪ 

2 . 

 

 

Ä8. ʀʨʘʮʠʦʥʘʣʥʠ ʫʨʘʚʥʝʥʠʷ ʠ ʥʝʨʘʚʝʥʩʪʚʘ 
 

ɺ ʪʦʟʠ ʧʘʨʘʛʨʘʬ ʩʲʱʝʩʪʚʝʥʦ ʩʝ ʠʟʧʦʣʟʚʘʪ ʦʩʥʦʚʥʠʪʝ ʧʦʥʷʪʠʷ ʠ ʪʝʦʨʝʤʠ, 

ʨʘʟʛʣʝʜʘʥʠ ʚ ([ʄ], ʛʣ.I, Ä7, Ä8 ʠ Ä11). 

ɿʘʜʘʯʘ 1. ɼʘ ʩʝ ʨʝʰʘʪ ʫʨʘʚʥʝʥʠʷʪʘ ʦʪ ˉ 1 ʜʦ ˉ 51: 

1. 
22 1326 xxxx -=-+-+ ;  

2. 341616496 22323 +-=-++-+-+- xxxxxxxx ; 

3. 02792311 =-++---+ xxxx ; 

4. 844 36 26 2 +=-+- xxx ; 

5. ( )312
12

23
-=

-

-
x

x

x
; 

6. 
xxx

xx 2

22

22
=

--+

-++
; 

7. ( )12

1

1

1

1 3

22

+=

--

+

-+

x

xxxx

; 

8. 23222312 2222 +-+++=--+- xxxxxxx ; 

9. ( ) 0142 =+- xx ; 

10. ( ) 02652 =-+- xxx ; 

11. ( ) 2315817161 2 --=++ xxxx ; 

12. 112594 222 -=-+-++ xxxxx ; 

13. 122335 22 +=++-++ xxxxx ; 

14. 
33 2 22 xx -=- ; 

15. 026362 22 =++-+- xxxx  



 

16. xxxx -+=-- 3153 ; 

17. ( )xxxx +=++ 124176 2 ; 

18. ( )( ) ( ) 028
3

1
3313 =-

-

+
-++-

x

x
xxx ; 

19. 
6 233 111 -=--+ xxx ; 

20. ( ) ( ) 3 23 23 2
13121 -=-++ xxx ; 

21. 188 33 =-++ xx ; 

22. 

4

2

3

2
1 ö

÷

õ
æ
ç

å
-=- xx ; 

23. 225232522 =-+++--- xxxx ; 

24. 6 233 655236 +-=-+- xxxx ; 

25. xxx +=-+ 444 2 ; 

26. 
4

1
2414 44 -=+ xxx ; 

27. ( ) 01212 =+-++ xxxx ; 

28. ( ) ( ) 2
1

3
3

3

1
1 33 =

-

-
-+

-

-
-

x

x
x

x

x
x ; 

29. x
x

xx

12

35

1

1

2

2

=
-

-+
; 

30. 1
1

1 =
-

-+
x

x
x ; 

31. ( ) ( )32612
2

--=- xxxx ; 

32. 0861125 2 =--- xxx ; 

33. 132 44 =-+- xx ; 

34. 255 xx -=+ ; 

35. xx =-- 77 ; 

36. 932263332 2 --+-=-++ xxxxx ; 

37. 4415422 2-+-=-++ xxxx ; 

38. 
241

4
2121

x

x
xx

-
=-++ ; 

39. ( ) ( ) 222
332 =-+- xxxxx ; 



 

40. ( )544554 2 +=++ xxxx ; 

41. ( ) 1522 32 +=+ xx ; 

42. 101523132 =-+-+-++ xxxx ; 

43. 43 1712 xxx -=+- ; 

44. 871 53 =-+-+ xxx ; 

45. 2121
3 2 =++++ xxx ; 

46. 325262 22 -+=+-- xxxx ; 

47. 2233 22 -+--=-- xxxx ; 

48. 226565 22 -+-+-=-+- axxaxx ; 

49. 
106

124

3

1
3

2 +-

-
=

-
+-

xx

x

x
x ; 

50. axabxxa -=-++ 2222
, ʢʲʜʝʪʦ a  ʠ b  ʩʘ ʨʝʘʣʥʠ ʧʘʨʘʤʝʪʨʠ; 

51. mxxx =-+ 23 , ʢʲʜʝʪʦ m ʝ ʨʝʘʣʝʥ ʧʘʨʘʤʝʪʲʨ. 

ɿʘʜʘʯʘ 2. ɼʘ ʩʝ ʨʝʰʘʪ ʥʝʨʘʚʝʥʩʪʚʘʪʘ ʦʪ ˉ 1 ʜʦ ˉ 24: 

1. 
4

6

52

6 22

+

-+
²

+

-+

x

xx

x

xx
; 

2. 1112465 22 ++<-+- xxxx ;  

3. 1
2

52 2

<
-

-

x

x
; 

4. 3725 22 >++- xxx ; 

5. 18184152158 222 +->-+++- xxxxxx ; 

6. 45342312 -+-<-+- xxxx ; 

7. 1
1

251 2

<
-

--

x

xx
; 

8. ( )( )( )21212 --++>+- xxxx ; 

9. ( ) ( )1341
2

++<+ xxxx ; 

10. ( ) 1112 2 -->+- xxxx ;  

11. 4
32

2
<

-

-

x

x
; 

12. 285545 22 ++<++ xxxx ; 



 

13. ( )( )1111
4

1
+--+> xxx ; 

14. 610 22 ->- xxx ; 

15. xxxxx 2653 22 +<-+ ; 

16. 393 4 >-++ xx ; 

17. ( ) 022122 22 <+++++++ xxxxxx ; 

18. 148
3

1
3 24

2

2 -+->
-

+- xx
x

x ; 

19. 
x

xxx
120

2516493 222 >-+-+- ; 

20. xxx -+>++- 342321 34 ; 

21. 2121233 2 <++++ xxx ; 

22. 1134
1

1
2

2

+++²
++

+-
xx

xx

xx
; 

23. 122 +>- xxa , ʢʲʜʝʪʦ a  ʝ ʨʝʘʣʝʥ ʧʘʨʘʤʝʪʲʨ ʠ 0²a ; 

24. 1
3

-<
-

+
a

ax

ax
, ʢʲʜʝʪʦ a  ʝ ʨʝʘʣʝʥ ʧʘʨʘʤʝʪʲʨ. 

 

 

Ä9. ʇʦʢʘʟʘʪʝʣʥʠ ʫʨʘʚʥʝʥʠʷ ʠ ʥʝʨʘʚʝʥʩʪʚʘ 
 

ɺ ʪʦʟʠ ʧʘʨʘʛʨʘʬ ʩʝ ʠʟʧʦʣʟʚʘʪ ʦʩʥʦʚʥʠʪʝ ʧʦʥʷʪʠʷ ʠ ʪʝʦʨʝʤʠ ʠ ʤʝʪʦʜʠ, 

ʨʘʟʛʣʝʜʘʥʠ ʚ ([ʄ], ʛʣ.I, Ä9). 

ɿʘʜʘʯʘ 1. ɼʘ ʩʝ ʨʝʰʘʪ ʫʨʘʚʥʝʥʠʷʪʘ ʦʪ ˉ 1 ʜʦ ˉ 33: 

1. 
5

5

5

3

5

3
4 431 --

=ö
÷

õ
æ
ç

å
xx

;  

2. 12.3

2

1

1

=
ö
ö

÷

õ

æ
æ

ç

å
-

+

x

x ; 

3. ( )xx xx =
3 2

; 

4. 1008.5 1 =+x
x

; 

5. 10100010 15

15
5

=-

+
-

x

x
x

; 

6. 1863339 1313233 2222

-+-=ö
÷

õ
æ
ç

å - +-+--- xx xxxx
; 



 

7. 121 222.54. ++ =++ xxx xx ; 

8. 62.54 212 22

=- -+--+ xxxx
; 

9. 072.32.5 3533 =+- -- xx ; 

10. xxx 8.21227 =+ ; 

11. 04.66.139.6 =+- xxx ; 

12. xxxx 9632 -=+ ; 

13. xxxx 98.528.1627 2313 -=+ ++ ; 

14. 
36213362 222

263 +-+-+- =+ xxxxxx
 

15. 96253962 222

5.315.43 -+-+-+ =+ xxxxxx ; 

16. ( ) ( )
( )3210

101
3232

1212 22

-
=-++

--+- xxxx

; 

17. ( ) ( )
32

4
3232

1212 22

-
=-++

--+- xxxx

; 

18. ( ) ( ) xxxx 4.814214 12
=-+- + ; 

19. 082.544.1018.544.8 2 =+-+- xxxx ; 

20. ( ) ( ) 113
24422 =+-
-- xx

xxx ; 

21. ( ) ( ) 1

42
2

1

3
2 11

2

+

-

+

-

--=-- x

x

x

xx

xxxx ; 

22. ( ) ( ) xxxx
xxxx

623216342
234

6565
+++

+-=+- ; 

23. 

22

4

2
12

4

1
2

1

2

1
2.

2

1
ö
÷

õ
æ
ç

å

-

-

-

+ö
÷

õ
æ
ç

å

-

+

ö
÷

õ
æ
ç

å
=ö

÷

õ
æ
ç

å x

x

x

x
x

x

; 

24. 
( ) ( ) ( ) ( ) ( ) ( ) ( ) ( ) 308262148615862

29
86 444444

44

2334 --+---+---+-
--+-

-=- xxxxxx
xx

; 

25. 
555555 222

743 +-+-+- =+ xxxxxx
; 

26. 1185123 7575 22

=- +-+- xxxx
; 

27. 
x

xx

23232 =ö
÷

õ
æ
ç

å ++ö
÷

õ
æ
ç

å - ; 

28. ( ) ( ) 6

5

6

5

6

5
222 6223223 +++ =++- x

x

x

x

x

x

; 

29. 99222 42 22

=- --+ xxx
; 

30. 3

132

132132 15253

+-

+-+- =+

x

xx

; 

31. 2422 22332

-+-=+ -- xxxx
; 

32. 
3445

16.325642 xxx =++ ; 



 

33. 411022410172 22 --+=+-+- xxxx xx . 

34. ɼʘ ʩʝ ʥʘʤʝʨʷʪ ʩʪʦʡʥʦʩʪʠʪʝ ʥʘ ʨʝʘʣʥʠʷ ʧʘʨʘʤʝʪʲʨ a, ʟʘ ʢʦʠʪʦ ʫʨʘʚʥʝʥʠʝʪʦ 

( ) ( )[ ] 0783.4292 2 =+-+-+- aaax xx  ʠʤʘ: 

ʘ) ʝʜʠʥʩʪʚʝʥ ʢʦʨʝʥ; 

ʙ) ʜʚʘ ʨʘʟʣʠʯʥʠ ʢʦʨʝʥʘ; 

ʚ) ʪʨʠ ʨʘʟʣʠʯʥʠ ʢʦʨʝʥʘ. 

35. ɼʘ ʩʝ ʥʘʤʝʨʷʪ ʩʪʦʡʥʦʩʪʠʪʝ ʥʘ ʨʝʘʣʥʠʷ ʧʘʨʘʤʝʪʲʨ a, ʟʘ ʢʦʠʪʦ ʫʨʘʚʥʝʥʠʝʪʦ 

( ) 053.29.3 1 =++-- + aa xx  ʠʤʘ: 

ʘ) ʜʚʘ ʨʘʟʣʠʯʥʠ ʧʦʣʦʞʠʪʝʣʥʠ ʢʦʨʝʥʘ; 

ʙ) ʥʷʤʘ ʨʝʘʣʥʠ ʢʦʨʝʥʠ; 

ʚ) ʠʤʘ ʪʦʯʥʦ ʝʜʠʥ ʨʝʘʣʝʥ ʢʦʨʝʥ. 

36. ɼʘ ʩʝ ʨʝʰʠ ʫʨʘʚʥʝʥʠʝʪʦ 22.2
1

+=-
+

aa
xx , ʢʲʜʝʪʦ a  ʝ ʨʝʘʣʝʥ 

ʧʘʨʘʤʝʪʲʨ. 

ɼʘ ʩʝ ʨʝʰʘʪ ʥʝʨʘʚʝʥʩʪʚʘʪʘ ʦʪ ˉ 37 ʜʦ ˉ 76: 

37. 
xx -- < 312 113 ; 

38. 
10

10

10

9

10

9
1

4

3
1 --

>ö
÷

õ
æ
ç

å
xx

; 

39. ( ) ( )x
x

x
-

+

-

-¢+ 1212 1

66

; 

40. ( ) ( )1

1
1

2525 +

-
-

-²+ x

x
x

; 

41. xxx 22 332

>+- ; 

42. ( )211 35235 --+ ->- xxxx ; 

43. 
12222

5.233 ++ ¢+ xxx ; 

44. 333 2162.2 xx xx -¢-+ ; 

45. 07.355.3575 22 ¢+-- xxxx ; 

46. 01311
169

1

121

1 3232

11

>++ö
÷

õ
æ
ç

å
-ö

÷

õ
æ
ç

å --

--

xx

xx

; 

47. ( ) ( ) 1682.92.2.82.292. 22222 ++++¢+++ xxxxxx xxxx ; 

48. ( ) 222 22.22.24284 xxxxx xx -+-+>-+ ; 

49. 623..2334 212 ++<++ + xxxx xxx ; 

50. ( ) 6777
2

81
2

8

1

+< -
- x

x
xx

; 

51. 13232

3.2839 --- <+ xx ; 

52. 52428 13313 >+-+ +--+- xxx
; 



 

53. xxx 22 20.26140.377.3 ¢+ ; 

54. 036.581.216.3 <-+ xxx ; 

55. ( ) ( ) x
xx

4.2222
3

²+ ; 

56. 3622132362

362 +-+-+- ²+ xxxxxx ; 

57. 0466.1396 ¢+- xxx ; 

58. 
x

xx
ö
÷

õ
æ
ç

å -+²-+ 1128332 1022

; 

59. ( ) 01832
462

3 ²ö
÷

õ
æ
ç

å -+-
--

x
xx

; 

60. 022.74
3

16
3

17
3

16
3

17 ²+- +-++-+ xxxx ; 

61. 62.54 22122

<- -+--+ xxxx ; 

62. 

x

xx

x

ö
÷

õ
æ
ç

å
+>

-

-

3

2
1

23

3
.8

2

; 

63. 
xxx 39239 -²-+ ; 

64. ( ) 75752452 +²--+ xxx
; 

65. 
3

2

45.125

5.74
12

¢
+-

-
+ xx

x

; 

66. 1
5.33.5

53.2 33

<
-

- ++

xx

xx

; 

67. ( ) 12
862

>-
+- xx

x ; 

68. ( ) 11
22 >+-
-x

xx ; 

69. xxxx 21 22.34 ¢+ ++ ; 

70. ( ) ( ) xxxx 4.814214 12
<-+- + ; 

71. 11 2

3

2

52

<+
+- xx

x ; 

72. 
x

xx

23232 ²ö
÷

õ
æ
ç

å -+ö
÷

õ
æ
ç

å + ; 

73. ( )x
xx

22154154 <ö
÷

õ
æ
ç

å ++ö
÷

õ
æ
ç

å - ; 

74. 2

32

323232

56642

xx

xxxxxx

-

--- >++ ; 

75. ( ) ( )
2

2

322

21313
xxx

<-++ ; 



 

76. 
112112

12

4

5.25.22 +-+---++ +< xxxxx

x

; 

77. ɼʘ ʩʝ ʨʝʰʘʪ ʥʝʨʘʚʝʥʩʪʚʘʪʘ: 

ʘ) 03.89 21 <-++ aa xx ; 

ʙ) 014.654. 1122 >+- -+ xx aa ; 

ʚ) 0
2

1

2

1 22

¢ö
ö

÷

õ

æ
æ

ç

å-
-ö

ö

÷

õ

æ
æ

ç

å+
xx

a

a

a

a
,  

ʢʲʜʝʪʦ a  ʝ ʨʝʘʣʝʥ ʧʘʨʘʤʝʪʲʨ. 

78. ɼʘ ʩʝ ʥʘʤʝʨʠ ʥʘʡ-ʤʘʣʢʘʪʘ ʩʪʦʡʥʦʩʪ ʥʘ ʬʫʥʢʮʠʷʪʘ 

() 33.49.4
22

+-= -- xxxf  ʠ ʟʘ ʢʦʠ ʩʪʦʡʥʦʩʪʠ ʥʘ x  ʩʝ ʜʦʩʪʠʛʘ. 

 

 

Ä10. ʃʦʛʘʨʠʪʲʤ. ʃʦʛʘʨʠʪʤʠʯʥʘ ʬʫʥʢʮʠʷ. ʃʦʛʘʨʠʪʤʠʯʥʠ 

ʫʨʘʚʥʝʥʠʷ ʠ ʥʝʨʘʚʝʥʩʪʚʘ 
 

ɺ ʪʦʟʠ ʧʘʨʘʛʨʘʬ ʩʝ ʠʟʧʦʣʟʚʘʪ ʦʩʥʦʚʥʠʪʝ ʧʦʥʷʪʠʷ, ʪʝʦʨʝʤʠ ʠ ʤʝʪʦʜʠ, 

ʨʘʟʛʣʝʜʘʥʠ ʚ ([ʄ], ʛʣ.I, Ä10). 

ɿʘʜʘʯʘ 1. ɼʘ ʩʝ ʧʨʝʩʤʝʪʥʘʪ: 

ʘ) 
ö
ö

÷

õ

æ
æ

ç

å
625loglog

5

4

3
2

1 ; ʙ) ( ) 625

9

1log4

3
+

;  

ʚ) 8log.7log.6log.5log 7654 ;  ʛ) 3log12log
8

18 + ; 

ʜ) 
3log

27log

25

3
5

;  ʝ) 
2log

9log

2log

18log

72

2

36

2 - ; 

ʞ) 
35log75log

73 - ;  

ʟ) ( ) ( ) ( )562log23log.3324log
7621632

++-+
+++

. 

ɿʘʜʘʯʘ 2. ɼʘ ʩʝ ʩʨʘʚʥʷʪ ʯʠʩʣʘʪʘ: 

ʘ) 2log6  ʠ 2log5 ; ʙ) 3log
7

1  ʠ 3log
8

1 ; ʚ) 2log3  ʠ 
3

2
; ʛ) 80log9  ʠ 50log7 ; ʜ) 

5log12  ʠ 7log18 ; ʝ) 6log5log 56 +  ʠ 2 ; ʞ) 99log100  ʠ 100log101 ; ʟ) 5log5log 3

2

3 -  ʠ 

1 ; ʠ) 8log7log6log5log 7654 +++  ʠ 4,4 . 

ɿʘʜʘʯʘ 3. ɼʘ ʩʝ ʥʘʤʝʨʠ: 

ʘ) 9log8 , ʘʢʦ a=18log12 ; ʙ) 120log250 , ʘʢʦ a=20log9  ʠ b=2lg ; ʚ) 2lg  ʠ 

5lg , ʘʢʦ k=5lg.2lg . 

ɿʘʜʘʯʘ 4. ɼʘ ʩʝ ʥʘʤʝʨʷʪ ʚʩʠʯʢʠ ʩʪʦʡʥʦʩʪʠ ʥʘ ʨʝʘʣʥʠʷʪ ʧʘʨʘʤʝʪʲʨ m, ʟʘ 

ʢʦʠʪʦ: 

ʘ) 2,3loglog mm >p ; ʙ) 
2

1
log

2

1
log mm > . 



 

ɿʘʜʘʯʘ 5. ɼʘ ʩʝ ʜʦʢʘʞʝ, ʯʝ ʘʢʦ baba 722 =+ , 0>a  ʠ 0>b , ʪʦ 

( )ba
ba

lglg
2

1

3
lg +=
+

. 

ɿʘʜʘʯʘ 6. ɼʘ ʩʝ ʜʦʢʘʞʝ, ʯʝ ʘʢʦ 0>a , 0>b , 1̧a  ʠ 1̧b , ʪʦ 

( )
a

nn

bbbb
b

naaaa

log
2

1

log

1

log

1

log

1

log

1

32

+
=++++ 2 . 

ɿʘʜʘʯʘ 7. ɼʘ ʩʝ ʜʦʢʘʞʝ, ʯʝ ʘʢʦ 0>a , 0>b , 1̧a  ʠ 1̧b , 1̧ba , 0>x  ʠ 

1̧x , ʪʦ ö
÷

õ
æ
ç

å
=

+

-

a

b

xx

xx
ba

ba

ba log
loglog

loglog
. 

ɿʘʜʘʯʘ 8. ɼʘ ʩʝ ʜʦʢʘʞʝ, ʯʝ ʘʢʦ 0>a , 0>b , 0>c  ʠ 1̧a , ʪʦ 
baca cb

loglog
= . 

ɿʘʜʘʯʘ 9. ɼʘ ʩʝ ʜʦʢʘʞʝ, ʯʝ 2loglog4log.3log.2log 11543 ++ = nn n2 , ʢʲʜʝʪʦ 

NnÍ . 

ɿʘʜʘʯʘ 10. ɼʘ ʩʝ ʨʝʰʘʪ ʫʨʘʚʥʝʥʠʷʪʘ ʦʪ ˉ 1 ʜʦ ˉ 31: 

1. 010log610log10log 23 =-- xxx
; 2. 3log3log

1

1

3

5

+

-+ =
x

x ;  

3. ( )113log 2

1 =+-+ xxx
; 4. ( ) ( )4log4log 2

62

2

3 -=-
-+

xx
xxx

; 

5. ( )( ) 02loglog 2

3222862 =-
++++

xx
xxxx

; 6. ( ) ( ) ( )32log1log1log 999 +=--+ xxx ; 

7. 9logloglog2
2

122 =+- xxx ; 8. ( ) ( ) 8log21log3log 444 -=--+ xx ; 

9. ( ) ( ) ( )34

3

4

1

2

4

1 6log4log32log
2

3
+--=-+ xxx ; 10. 6423 5log25log

=+
x

; 

11. 
xx

x
2
2

log
4

1
2log

2

1

2
4

1
= ; 12. ( ) xx -=- 329log2 ; 

13. ( ) ( )5lg27165lg
23log323

2

2
log2

--=++
-ö

ö

÷

õ

æ
æ

ç

å
-

xx ;  

14. ( ) ( ) ( ) 5lg5lg236lg2510lg
2

1 22 +-=+-++- xxxxx ; 

15. 5lg
lg2lg

lg1 4

2

22

+=
-

-
x

xx

x
; 16. ( )x

x
x -=-

+
12log.3log1

log

2log21
3

9

9
; 

17. ( ) ( )( ) 112lg142lglog3 =++- xx ; 18. ( ) 25lg20.255.6lg +=- xxx ; 

19. xx
x

33
log2

= ; 20. xxx 725.54.2 lglg =+ ; 

21. 
2

1
log3loglog3log 33 ++=+ xx

xx ; 

22. 0log3log7log20 2

2

3

164 =-+ xxx xxx ;  

23. 02log.2log
2log

2log

2

12

2

4
=+ xx

x

x
; 



 

24. ( )112log.loglog2 33

2

9 -+= xxx ;  

25. ( ) xxxxxxxx 2325log325log 22

6

1

2

6

2 +=----- ; 

26. ( ) ( ) ( ) 1log22log32log21log3 21

2

12

2
-+-=+-- -- xxxx xx ; 

27. ( ) ( ) 4441log485log 2

25

2

12 =+++-+ -+ xxxx xx
; 

28. ( ) ( ) 211025log1710log 2

12

2

15 =+--+- -- xxxx xx
; 

29. ( ) ( )22

2

2

2

3

2

6

2 43loglog8log.43log
3

1
-+=- xxxx ; 

30. xxxxxxxxx 532535232 log.log.loglog.loglog.loglog.log =++ ; 

31. ( ) ( ) ( ) 113log.12log156log 33

2

3 =---+- xxxx . 

32. ɼʘ ʩʝ ʥʘʤʝʨʷʪ ʚʩʠʯʢʠ ʩʪʦʡʥʦʩʪʠ ʥʘ ʨʝʘʣʥʠʷ ʧʘʨʘʤʝʪʲʨ a, ʟʘ ʢʦʠʪʦ 

ʫʨʘʚʥʝʥʠʝʪʦ: 

ʘ) ( )[ ] ( )axaxaxax +-=++-- 2lg28242lg 22  ʠʤʘ ʝʜʠʥʩʪʚʝʥ ʢʦʨʝʥ; 

ʙ) ( ) xax =+ 3

3 99log  ʠʤʘ ʜʚʝ ʨʝʰʝʥʠʷ; 

ʚ) 1loglog 4

2

2

2 -+= axax  ʠʤʘ ʪʦʯʥʦ ʯʝʪʠʨʠ ʨʝʰʝʥʠʷ. 

33. ɼʘ ʩʝ ʨʝʰʘʪ ʫʨʘʚʥʝʥʠʷʪʘ: 

ʘ) aaaxax xxaa loglogloglog =++ ; 

ʙ) ( )[ ] ( ) ( )[ ] ( )+-=ö
ö

÷

õ

æ
æ

ç

å
--++-++ 2

3

2

11

22

3

2
2log

2
1log1312log21 xx

x
axxa  

ö
ö

÷

õ

æ
æ

ç

å
-+

2
1log

2

11

x
. 

34. ɼʘ ʩʝ ʨʝʰʘʪ ʫʨʘʚʥʝʥʠʷʪʘ: 

ʘ) xx -=3log2 ; ʙ) 18log3 =xx ; 

ʚ) ( ) 7log1log
3

12 +=+ xxx ; ʛ) 
2

663

2

6
log

2

2

22
+

+-
=

+ x

xx

x

x
; 

ʜ) ( ) x
xx

2log2log2log

22154154 =ö
÷

õ
æ
ç

å ++ö
÷

õ
æ
ç

å - ; 

ʝ) ( ) 113.691log8log 2

22 +-=+- xxxx . 

35. ɼʘʜʝʥʦ ʝ ʫʨʘʚʥʝʥʠʝʪʦ ( ) 01log2log2
2

1

2

2

1 =--- xmxm . ɼʘ ʩʝ ʥʘʤʝʨʷʪ 

ʩʪʦʡʥʦʩʪʠʪʝ ʥʘ ʨʝʘʣʥʠʷ ʧʘʨʘʤʝʪʲʨ m, ʟʘ ʢʦʠʪʦ  

ʘ) ʫʨʘʚʥʝʥʠʝʪʦ ʠʤʘ ʜʚʘ ʨʘʟʣʠʯʥʠ ʢʦʨʝʥʘ ʚ ʠʥʪʝʨʚʘʣʘ ö
÷

õ
æ
ç

å
8;

2

1
; 

ʙ) ʫʨʘʚʥʝʥʠʝʪʦ ʠʤʘ ʧʦʥʝ ʝʜʠʥ ʢʦʨʝʥ ʚ ʠʥʪʝʨʚʘʣʘ ö
÷

õ
æ
ç

å
8;

2

1
; 



 

ʚ) ʫʨʘʚʥʝʥʠʝʪʦ ʥʷʤʘ ʨʝʘʣʥʠ ʢʦʨʝʥʠ ʚ ʠʥʪʝʨʚʘʣʘ ö
÷

õ
æ
ç

å
8;

2

1
. 

36. ɼʘʜʝʥʦ ʝ ʫʨʘʚʥʝʥʠʝʪʦ ( ) ( )31227loglog712 3

2 +=++ axa x , ʢʲʜʝʪʦ a  ʝ 

ʨʝʘʣʝʥ ʧʘʨʘʤʝʪʲʨ. ɸʢʦ ʢʦʨʝʥʠʪʝ 1x  ʠ 2x  ʥʘ ʫʨʘʚʥʝʥʠʝʪʦ ʩʘ ʨʝʘʣʥʠ, ʜʘ ʩʝ ʥʘʤʝʨʠ 

ʥʘʡ-ʤʘʣʢʘʪʘ ʠ ʥʘʡ-ʛʦʣʷʤʘʪʘ ʩʪʦʡʥʦʩʪ ʥʘ ʧʨʦʠʟʚʝʜʝʥʠʝʪʦ 21 .xx . 

37. ɼʘ ʩʝ ʨʝʰʘʪ ʥʝʨʘʚʝʥʩʪʚʘʪʘ ʦʪ ˉ 1 ʜʦ ˉ 29: 

1. ( ) 01log 2

10

1 ²++xxx ; 2. 1
3

1
1

3

102

9

1log

¢ö
÷

õ
æ
ç

å
ö
÷

õ
æ
ç

å
+- xx

; 

3. 0
4

loglog
2

65,0 <ö
ö

÷

õ

æ
æ

ç

å

+

+

x

xx
; 4. ( )

4

3

16

13
log.13log

4

14 ¢
-

-
x

x ; 

5. ( )11log 2 <+x
x

; 6. ( ) ( ) 04log2186log
3

1

2

3

1 <--+- xxx ; 

7. 
( )

0
15

5

2
2

log >
-

+

x

x

x ; 8. ( ) 054log
81224

>-
-+-

x
xx

; 

9. 
( )

0
15

5

2
2

log >
-

+

x

x

x ; 10. 
xx

x
2
2

log
4

1
2log

2

1

2
4

1
² ; 

11. 
( ) ( )

0
352

114log114log
2

32

11

22

5 ²
--

-----

xx

xxxx
; 

12. 1
114

2
log34log

2
2

1

2

2 +
+++-

>ö
÷
õæ

ç
å +-

xxx
xx ; 

13. 01628
1

5
log134 2

2

2 ¢ö
÷
õæ

ç
å +--+ö

÷
õæ

ç
å ++- xx

x

x
xx ; 

14. 1lglglglg 84 >++++ 2xxxx ; 

15. ( )( )( ) 14log2log2log 22 >xxx ; 16. 1
14

224
log

2

16

225
²ö
ö

÷

õ

æ
æ

ç

å --

-

xx

x
; 

17. ( ) ( )22
1lglg1lg +<+ xxx ; 18. 

ö
ö

÷

õ

æ
æ

ç

å

+

-
<ö
÷

õ
æ
ç

å

-

+

1

1
loglog

1

1
loglog

3

1

2

132
x

x

x

x
; 

19. ( ) 11
22 >+-
-x

xx ; 20. ( ) 2366log 1

5

1 -²-+ xx
; 

21. ( ) ( ) 022log32log 2

2

1

22

2 ¢++-++- xxxx ; 

22. ( ) 46log
22

1 ²-++ xxx ;  



 

23. ( ) ( )243log1243log 2

3

2

9 +->++- xxxx ; 

24. 
4

log8loglog
2

2

4

2

2

2

x
xx >-+ ; 

25. 7loglog1loglog.log
4

1

3

1

4

12

4

1 +
ö
ö

÷

õ

æ
æ

ç

å
<
ö
ö

÷

õ

æ
æ

ç

å
+ xxx ; 

26. ( ) 12
2

2
2

1
682log

+
ö
÷

õ
æ
ç

å
<---

x

x

xx ; 27. ( ) 2432log 2 <-- xxx
; 

28. 376log 242

7 -²ö
÷
õæ

ç
å+ +- xx ; 29. 

( ) 1log

1

1log

1

44 +
>

- xx
. 

ɿʘʜʘʯʘ 38. ɼʘ ʩʝ ʨʝʰʠ ʥʝʨʘʚʝʥʩʪʚʦʪʦ 4log2log xax <+ , ʘʢʦ ö
÷

õ
æ
ç

å
Í

4

1
;0a . 

ɿʘʜʘʯʘ 39. ɼʘ ʩʝ ʥʘʤʝʨʷʪ ʚʩʠʯʢʠ ʩʪʦʡʥʦʩʪʠ ʥʘ ʨʝʘʣʥʠʷ ʧʘʨʘʤʝʪʲʨ a, ʟʘ ʢʦʠʪʦ 

ʚʩʷʢʦ ʨʝʘʣʥʦ ʯʠʩʣʦ x  ʝ ʨʝʰʝʥʠʝ ʥʘ ʥʝʨʘʚʝʥʩʪʚʦʪʦ ( ) ( )axxax ++²+ 4log15log 2

5

2

5  

ɿʘʜʘʯʘ 40. ɼʘ ʩʝ ʨʝʰʠ ʥʝʨʘʚʝʥʩʪʚʦʪʦ: 

1) ( ) 1log2log >+- xx aa ; 

2) ax
xa <

log
, ʟʘ 1̧x . 

ɿʘʜʘʯʘ 41. ʈʝʰʝʪʝ ʥʝʨʘʚʝʥʩʪʚʦʪʦ ( ) ( )65log4log 22 ++>- xxx pp , ʘʢʦ ʝ 

ʠʟʚʝʩʪʥʦ, ʯʝ ʪʦ ʩʝ ʫʜʦʚʣʝʪʚʦʨʷʚʘ ʟʘ 1=x . ʅʘʤʝʨʝʪʝ ʩʪʦʡʥʦʩʪʠʪʝ ʥʘ ʨʝʘʣʥʠʷ 

ʧʘʨʘʤʝʪʲʨ m, ʟʘ ʢʦʠʪʦ ʩʘʤʦ ʧʦ-ʛʦʣʝʤʠʷʪ ʢʦʨʝʥ ʥʘ ʢʚʘʜʨʘʪʥʠʷ ʪʨʠʯʣʝʥ 

() 122 --= xmxxf  ʧʨʠʥʘʜʣʝʞʠ ʥʘ ʤʥʦʞʝʩʪʚʦʪʦ ʦʪ ʨʝʰʝʥʠʷ ʥʘ ʜʘʜʝʥʦʪʦ 

ʣʦʛʘʨʠʪʤʠʯʥʦ ʥʝʨʘʚʝʥʩʪʚʦ. 

ɿʘʜʘʯʘ 42. ɼʘ ʩʝ ʨʝʰʠ ʥʝʨʘʚʝʥʩʪʚʦʪʦ  

( )[ ] 1212log.log 22 ²+--++-
-

aaxaxb bax
, 

ʢʲʜʝʪʦ a  ʠ b  ʩʘ ʨʝʘʣʥʠ ʧʘʨʘʤʝʪʨʠ. 

ɿʘʜʘʯʘ 43. ɼʘ ʩʝ ʥʘʤʝʨʷʪ ʩʪʦʡʥʦʩʪʠʪʝ ʥʘ ʨʝʘʣʥʠʷ ʧʘʨʘʤʝʪʲʨ a, ʟʘ ʢʦʠʪʦ 

ʥʝʨʘʚʝʥʩʪʚʦʪʦ ( ) 03log6log.15log 2

5

2

1 ²+++ö
÷
õæ

ç
å +++ a

a

xaxxax  ʠʤʘ ʪʦʯʥʦ ʝʜʥʦ 

ʨʝʰʝʥʠʝ. 

 

 

Ä11. ʊʨʠʛʦʥʦʤʝʪʨʠʯʥʠ ʠʟʨʘʟʠ. ʊʨʠʛʦʥʦʤʝʪʨʠʯʥʠ 

ʫʨʘʚʥʝʥʠʷ ʠ ʥʝʨʘʚʝʥʩʪʚʘ 
 

ɺ ʪʦʟʠ ʧʘʨʘʛʨʘʬ ʩʲʱʝʩʪʚʝʥʦ ʩʝ ʠʟʧʦʣʟʚʘʪ ʦʩʥʦʚʥʠʪʝ ʪʨʠʛʦʥʦʤʝʪʨʠʯʥʠ 

ʪʲʞʜʝʩʪʚʘ, ʪʨʠʛʦʥʦʤʝʪʨʠʯʥʠʪʝ ʬʫʥʢʮʠʠ ʥʘ ʩʙʦʨ ʠ ʨʘʟʣʠʢʘ ʥʘ ʲʛʣʠ, ʧʨʝʦʙʨʘʟʫʚʘʥʝ 

ʥʘ ʪʨʠʛʦʥʦʤʝʪʨʠʯʥʠ ʠʟʨʘʟʠ ʠ ʦʩʥʦʚʥʠʪʝ ʤʝʪʦʜʠ ʟʘ ʨʝʰʘʚʘʥʝ ʥʘ ʪʨʠʛʦʥʦʤʝʪʨʠʯʥʠ 

ʫʨʘʚʥʝʥʠʷ ʠ ʥʝʨʘʚʝʥʩʪʚʘ, ʨʘʟʛʣʝʜʘʥʠ ʚ ([ʄ], ʛʣ.I, Ä12). 

ɿʘʜʘʯʘ 1. ɼʘ ʩʝ ʦʧʨʦʩʪʷʪ ʠʟʨʘʟʠʪʝ ʦʪ ˉ 1 ʜʦ ˉ 5: 



 

1. 

15

4
sin.

30

7
cos

15

4
cos.

30

7
sin

15
sin.

30
sin

15
cos.

30
cos

pppp

pppp

+

+

; 2. 
( ) ( )
( ) ( )aa

aa

+̄++̄

+̄-+̄

45cos45sin

45cos45sin
;  

3. 
( )

( ) aa

aa

cos330cos2

60sin2sin

--̄

-̄+
;  4. 

36

5
tg.

9

8
tg1

36

5
tg

9
tg

pp

pp

+

+

; 

5. 
aa

aa
22

22

sincos

cos.sin41

-

-
. 

ɿʘʜʘʯʘ 2. ʀʟʯʠʩʣʝʪʝ ʙʝʟ ʪʘʙʣʠʮʘ: 

1. ¯5cos . ¯55cos . ¯65cos ; 2. ¯20tg . ¯40tg . 0̄6tg . ¯80tg ; 

3. ¯20sin16 . ¯40sin . ¯60sin . ¯80sin ; 4. 
8

5
sin

8
sin 22 pp

+ . 

ɿʘʜʘʯʘ 3. ɼʦʢʘʞʝʪʝ, ʯʝ: 

1. 
( ) ( )
( ) ( )

a
aa

aa
tg3

60cos30sin

60cos30sin
=

+̄++̄

+̄-+̄
;  

2. 
2

3
50cos.340cos310sin.200sin =̄¯+̄¯ ; 

3. aaaa 2cotg2cotg.4cos4sin =+ ; 

4. ( ) ( ) babababa tg.tg.tgtgtgtg +=--+ ; 

5. ʘʢʦ 
2

p
gba =++ , ʪʦ 1tg.tgtg.tgtg.tg =++ aggbba ; 

6. 
4

tg

2
cos1

4
sin4

2

2

4

a

a

a

=

-

; 

7.  
( )

ö
÷

õ
æ
ç

å
+̄=

ö
÷

õ
æ
ç

å
-̄ö

÷

õ
æ
ç

å
+̄

+̄

2
40cos

4
70sin.

4
20sin4

80sin a

aa

a
; 

8. 
a

a
aaa

3sin8

24sin
12cos.6cos.3cos = ; 

9. a

a
p

a
p

2sin

4
tg1

1
4

tg

2

2

=

ö
÷

õ
æ
ç

å
++

-ö
÷

õ
æ
ç

å
+

; 

10. 
a

a
a

p
a

p

sin

3sin

3
sin.

6
cos4 =ö

÷

õ
æ
ç

å
-ö

÷

õ
æ
ç

å
- ; 



 

11. ( ) aa
p

a
p

ap 3sin
4

1

3

2
sin.

3

4
sin.sin =ö

÷

õ
æ
ç

å
+ö

÷

õ
æ
ç

å
++ . 

ɿʘʜʘʯʘ 4. ʇʨʝʦʙʨʘʟʫʚʘʡʪʝ ʚ ʧʨʦʠʟʚʝʜʝʥʠʝ ʠʟʨʘʟʠʪʝ ʦʪ ˉ 1 ʜʦ ˉ 9: 

1. 
xx

xx

cossin

sincos2

-

--
; 

2. zyx sinsinsin ++ , ʘʢʦ p=++ zyx ; 

3. xxx 2cos88cos4cos43 4-+- ; 

4. ( ) yxyxyx 22 sinsin1cos.sin.sin2 --+- ; 

5. 
( )
( ) yxyx

yxyx
222

222

coscossin

sinsinsin

--+

--+
; 

6. ö
÷

õ
æ
ç

å
+-ö

÷

õ
æ
ç

å
- xx 2

4

5
sin2

4

5
sin 22 pp

; 

7. ö
÷

õ
æ
ç

å
+-ö

÷

õ
æ
ç

å
+ a

p
a

p

8

5
sin

8

5
cos 22

; 

8. xxx 6sin4cos2sin -+ ; 

9. xxxx 12cos9cos8cos5cos +++ . 

ɿʘʜʘʯʘ 5. ɼʘ ʩʝ ʨʝʰʘʪ ʫʨʘʚʥʝʥʠʷʪʘ ʦʪ ˉ 1 ʜʦ ˉ 33: 

1. 25cos9cos.sin30sin25 22 =++ xxxx ; 

2. 12cos62sin3cos7sin4 22 =-++ xxxx ; 

3. xxx coscossin 33 =+ ; 

4. 1cos3sin =- xx ; 

5. 0
2

3
cos2

4

7
sin =ö

÷

õ
æ
ç

å
-+ö

÷

õ
æ
ç

å
+ xx

pp
; 

6. xxx 3cos2cos.cos = ; 

7. 
xx

x
x

cossin

cos2

4
tg-1

+
=ö
÷

õ
æ
ç

å
-
p

; 

8. 3cos.2cos.sin8 =xxx ; 

9. 
8

5
cossin 44 =+ xx ; 

10. 3
2cos1

2sin
.

cos1

cos
=

++ x

x

x

x
; 

11. ( ) 06cos453tg =-̄+ xx ; 

12. 24cos3cos2coscos 2222 =+++ xxxx ; 

13. ö
÷

õ
æ
ç

å
-=

24
sinsin-1 2 x

x
p

; 



 

14. 
2

sin4

2
cos

1

2
sin.sin2

x

x

x
x =+ ; 

15. 14coscos8 4 =- xx ; 

16. xxxx 2cos2cos2sinsin +=+ ; 

17. 2sin1sin1 =-++ xx ; 

18. xxx 2sin1cossin =-+ ; 

19. 2cotgtg =+ xx ; 

20. ( ) 22cos1logsinlog3 2

2

2 =-+ xx ; 

21. ( ) ( ) 1tg1logtg1logcoslogsinlog 2222 =+---- xxxx ; 

22. ( ) ( )xx tgcostgsin pp = ; 

23. xxxx 5sin3cos25cos33sin2 +=+ ; 

24. ( ) ( )xx sincoscossin pp = ; 

25. ( ) ( )xx cotgcotgtgtg pp = ; 

26. 7sin4sin3 107 =+ xx ; 

27. 
3

cossin 115 p
=+ xx ; 

28. 45sin24cossin =++ xxx ; 

29. ( ) xxx 3cos44cos2cos 22
+=- ; 

30. ( )xxxx cossin2cotgtg 22 +=+ ; 

31. 13sin.sincoscos 242 -=- xxxx ; 

32. 
2

1
3tgtg3tgtg 22 -+=+ xxxx ; 

33. xxxxxx cossin32cos.8cos222cos8cos 22 ++=++ . 

ɿʘʜʘʯʘ 6. ɼʘ ʩʝ ʥʘʤʝʨʷʪ ʚʩʠʯʢʠ ʩʪʦʡʥʦʩʪʠ ʥʘ ʨʝʘʣʥʠʷ ʧʘʨʘʤʝʪʲʨ m ʦʪ 

ʠʥʪʝʨʚʘʣʘ ( )1;1- , ʟʘ ʢʦʠʪʦ ʫʨʘʚʥʝʥʠʝʪʦ 0124 2sinsin =-++ mm xx  ʠʤʘ ʨʝʘʣʥʠ 

ʨʝʰʝʥʠʷ. 

ɿʘʜʘʯʘ 7. ɼʘʜʝʥʦ ʝ ʫʨʘʚʥʝʥʠʝʪʦ 
2

2sincossin 44 b
xbxx +=+ , ʢʲʜʝʪʦ 0>b . 

ʅʘʤʝʨʝʪʝ ʩʪʦʡʥʦʩʪʠʪʝ ʥʘ ʧʘʨʘʤʝʪʲʨʘ b, ʟʘ ʚʩʷʢʘ ʦʪ ʢʦʠʪʦ ʫʨʘʚʥʝʥʠʝʪʦ ʠʤʘ 

ʨʝʰʝʥʠʝ. ʅʘʤʝʨʝʪʝ ʨʝʰʝʥʠʷʪʘ ʥʘ ʫʨʘʚʥʝʥʠʝʪʦ ʟʘ ʥʘʡ-ʤʘʣʢʘʪʘ ʦʪ ʪʝʟʠ ʩʪʦʡʥʦʩʪʠ ʥʘ 

ʧʘʨʘʤʝʪʲʨʘ b . 

ɿʘʜʘʯʘ 8. ɼʘ ʩʝ ʥʘʤʝʨʷʪ ʩʪʦʡʥʦʩʪʠʪʝ ʥʘ ʨʝʘʣʥʠʷ ʧʘʨʘʤʝʪʲʨ a, ʟʘ ʢʦʠʪʦ 

ʫʨʘʚʥʝʥʠʝʪʦ 0cos3cos.sin4sin 22 =-+- axxxax  ʠʤʘ ʨʝʘʣʥʠ ʨʝʰʝʥʠʷ. 

ɿʘʜʘʯʘ 9. ɼʘ ʩʝ ʨʝʰʠ ʫʨʘʚʥʝʥʠʝʪʦ ( ) 14cossin222sin -=-+ axxax , ʢʲʜʝʪʦ 

a  ʝ ʨʝʘʣʝʥ ʧʘʨʘʤʝʪʲʨ. 



 

ɿʘʜʘʯʘ 10. ɼʘ ʩʝ ʥʘʤʝʨʷʪ ʚʩʠʯʢʠ ʩʪʦʡʥʦʩʪʠ ʥʘ ʨʝʘʣʥʠʷ ʧʘʨʘʤʝʪʲʨ a, ʟʘ ʢʦʠʪʦ 

ʫʨʘʚʥʝʥʠʝʪʦ 
( ) xxx

xa

x

xa

tgsin3cos

sin

12cos2

cos
22 -

+
=

-
 ʠʤʘ ʨʝʰʝʥʠʝ.  

ɿʘʜʘʯʘ 11. ɼʘ ʩʝ ʥʘʤʝʨʷʪ ʩʪʦʡʥʦʩʪʠʪʝ ʥʘ ʨʝʘʣʥʠʷ ʧʘʨʘʤʝʪʲʨ a, ʟʘ ʢʦʠʪʦ 

ʫʨʘʚʥʝʥʠʝʪʦ axxx
x
+-=+ 2cos2  ʠʤʘ ʝʜʠʥʩʪʚʝʥʦ ʨʝʰʝʥʠʝ. 

ɿʘʜʘʯʘ 12. ɼʘ ʩʝ ʥʘʤʝʨʷʪ ʚʩʠʯʢʠ ʜʚʦʡʢʠ ʨʝʘʣʥʠ ʯʠʩʣʘ, ʢʦʠʪʦ ʫʜʦʚʣʝʪʚʦʨʷʚʘʪ 

ʫʨʘʚʥʝʥʠʷʪʘ: 

ʘ) ( ) 04.cos42 =++ yxxx ; 

ʙ) 
2

sin
12

cos

1
cos

sin

1
sin

2

2

2

2

2

2 y

x
x

x
x +=ö

÷

õ
æ
ç

å
++ö

÷

õ
æ
ç

å
+ ; 

ʚ) ( )yxyxyx ++=++ 22244 sin3cotg.cotg2tgtg ; 

ʛ) 1
2

7
1cos.sin4cossin 22288 +-=-++ yyxxxx . 

ɿʘʜʘʯʘ 13. ɼʘ ʩʝ ʨʝʰʠ ʩʠʩʪʝʤʘʪʘ: 

ʘ) 
( ) xyxy

xyx

cossin.sin2

2sin2sincotg

=+

=+
; 

ʙ) 
( )

12sin.cos

112cos.sin
22

+=

+-=

ayx

ayx
, ʢʲʜʝʪʦ a  ʝ ʨʝʘʣʝʥ ʧʘʨʘʤʝʪʲʨ. 

ɿʘʜʘʯʘ 14. ɼʘ ʩʝ ʨʝʰʘʪ ʥʝʨʘʚʝʥʩʪʚʘʪʘ ʦʪ ˉ 1 ʜʦ ˉ 15: 

1. 3cotg -¢x ; 

2. 
2

1
sin ²x ; 

3. 
2

1
cos -²x ; 

4. 
2

1
cos

2

3
-<¢- x ; 

5. ( )
2

1
22cos >+- x ; 

6. 
2

2
cos ²x ; 

 

7. 01tg >+x ; 

8. 02cos3cos2 2 <-+ xx ; 

9. 2cossin <+ xx ; 

10. xx cossin > ; 

11. 12cossin >+ xx ; 

12. 0cossin >- xx ; 

13. ( ) xxxx 2tg.2cos2cos1.tg <+ ; 

14. 
8

5
3sin.cossin3cos.cos 33 >+- xxxxx ; 

15. xxx 2cos2sin.
4

1
sin.

4

5 22 >+ . 





     53 

 

ɻʣʘʚʘ II I . ɻɽʆʄɽʊʈʀʗ 
 

 

Ä1.ʆʩʥʦʚʥʠ ʟʘʚʠʩʠʤʦʩʪʠ ʤʝʞʜʫ ʩʪʨʘʥʠ ʠ ʲʛʣʠ ʚ ʪʨʠʲʛʲʣʥʠʢ. 

ɿʘʙʝʣʝʞʠʪʝʣʥʠ ʪʦʯʢʠ ʚ ʪʨʠʲʛʲʣʥʠʢʘ. ɽʜʥʘʢʚʠ ʪʨʠʲʛʲʣʥʠʮʠ 
 

ɺ ʪʦʟʠ ʧʘʨʘʛʨʘʬ ʩʲʱʝʩʪʚʝʥʦ ʩʝ ʠʟʧʦʣʟʚʘʪ ʦʩʥʦʚʥʠʪʝ ʧʦʥʷʪʠʷ, ʪʝʦʨʝʤʠ ʠ 

ʤʝʪʦʜʠ, ʨʘʟʛʣʝʜʘʥʠ ʚ ([ʄ], ʛʣ.II, Ä1). ʇʨʠʧʦʤʥʷʤʝ ʠ ʩʣʝʜʥʠʪʝ ʬʦʨʤʫʣʠ ʟʘ ʣʠʮʝ ʥʘ 

ʪʨʠʲʛʲʣʥʠʢ 
2

aha
S= ; gsin

2

1
baS= ; ( )( )( )cpbpappS ---=  ʠ ʪʦʚʘ, ʯʝ 

1sin0 ¢< g , 1cos0 ¢< g . 

ɿʘʜʘʯʘ 1. ɼʘ ʩʝ ʦʧʨʝʜʝʣʠ ʚʠʜʲʪ ʥʘ ʪʨʠʲʛʲʣʥʠʢ ʩʧʦʨʝʜ ʲʛʣʠʪʝ, ʘʢʦ ʢʦʡ ʜʘ ʝ 

ʥʝʛʦʚ ʲʛʲʣ ʝ ʧʦ-ʤʘʣʲʢ ʦʪ ʩʫʤʘʪʘ ʥʘ ʦʩʪʘʥʘʣʠʪʝ ʜʚʘ. 

ɿʘʜʘʯʘ 2. ʉʲʱʝʩʪʚʫʚʘ ʣʠ ʪʨʠʲʛʲʣʥʠʢ, ʥʘ ʢʦʡʪʦ ʩʫʤʘʪʘ ʦʪ ʢʦʠ ʠ ʜʘ ʩʘ ʜʚʘ 

ʚʲʪʨʝʰʥʠ ʲʛʲʣʘ ʝ ʧʦ-ʤʘʣʢʘ ʦʪ ¯120 ? 

ɿʘʜʘʯʘ 3. ɼʘʜʝʥ ʝ ʪʨʠʲʛʲʣʥʠʢ ABC ʩ ¯=Ï 45ABC . ɺʲʨʭʫ ʩʪʨʘʥʘʪʘ BC  ʝ 

ʚʟʝʪʘ ʪʦʯʢʘ D  ʪʘʢʘʚʘ, ʯʝ BDDC 2=  ʠ ¯=Ï 60ADC . ɼʘ ʩʝ ʥʘʤʝʨʠ ACBÏ . 

ɿʘʜʘʯʘ 4. ɼʘʜʝʥ ʝ ʪʨʠʲʛʲʣʥʠʢ ABC ʩ ¯=Ï 135ACB . ɺʲʨʭʫ ʩʪʨʘʥʘʪʘ AB ʦʪ 

A  ʢʲʤ B  ʠ ʦʪ Bʢʲʤ A  ʩʘ ʥʘʥʝʩʝʥʠ ʩʲʦʪʚʝʪʥʦ ʦʪʩʝʯʢʠʪʝ ACAM=  ʠ BCBN= . 

ɼʘ ʩʝ ʥʘʤʝʨʠ MCNÏ . 

ɿʘʜʘʯʘ 5. ʒʛʣʦʧʦʣʦʚʷʱʘʪʘ 1BB  ʥʘ ABCD  ʨʘʟʜʝʣʷ ʪʨʠʲʛʲʣʥʠʢʘ ʥʘ ʜʚʘ 

ʨʘʚʥʦʙʝʜʨʝʥʠ ʪʨʠʲʛʲʣʥʠʢʘ. ɸʢʦ CBBBAB 11 == , ʜʘ ʩʝ ʥʘʤʝʨʷʪ ʲʛʣʠʪʝ ʥʘ ABCD . 

ɿʘʜʘʯʘ 6. ʊʦʯʢʘ D  ʝ ʚʲʪʨʝʰʥʘ ʟʘ ABCD  ʪʘʢʘʚʘ, ʯʝ ABAD= . ɼʘ ʩʝ ʜʦʢʘʞʝ, 

ʯʝ ACAB< . 

ɿʘʜʘʯʘ 7. ɺʲʨʭʫ ʧʨʦʜʲʣʞʝʥʠʝʪʦ ʥʘ ʥʘʡ-ʛʦʣʷʤʘʪʘ ʩʪʨʘʥʘ AC  ʥʘ ABCD  ʝ 

ʚʟʝʪʘ ʪʦʯʢʘ D  ( C  ʝ ʤʝʞʜʫ A  ʠ D) ʪʘʢʘ, ʯʝ CBCD= . ɼʘ ʩʝ ʜʦʢʘʞʝ, ʯʝ 

¯²Ï 90ABD . 

ɿʘʜʘʯʘ 8. ʊʦʯʢʠʪʝ 1A , 2A , 2, nA  ʥʝ ʣʝʞʘʪ ʥʘ ʝʜʥʘ ʧʨʘʚʘ. ʊʦʯʢʠʪʝ P  ʠ Q  

ʩʘ ʨʘʟʣʠʯʥʠ ʠ ʧʨʠʪʝʞʘʚʘʪ ʩʚʦʡʩʪʚʦʪʦ =+++ PAPAPA n221  

dQAQAQA n =+++= 221 . ɼʘ ʩʝ ʥʘʤʝʨʠ ʪʦʯʢʘ T, ʟʘ ʢʦʷʪʦ 

dTATATA n ¢+++ 221 . 

ɿʘʜʘʯʘ 9. ɸʢʦ a , b  ʠ c  ʩʘ ʜʲʣʞʠʥʠ ʥʘ ʩʪʨʘʥʠʪʝ ʥʘ ʪʨʠʲʛʲʣʥʠʢ ʜʘ ʩʝ ʜʦʢʘʞʝ, 

ʯʝ: 

ʘ) ( )cbcabacba ++<++ 2222 ; 

ʙ) ( ) ( ) ( ) 333222
4 cbacbabacacbcba ++>+-+-+- ; 

ʚ) ( )( )( ) cbacbacbacba ¢++-+--+
2

; 

ʛ) ( ) ( ) ( ) 0222 ²-+-+- acaccbcbbaba . 
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ɿʘʜʘʯʘ 10. ɸʢʦ ʜʲʣʞʠʥʠʪʝ ʥʘ ʩʪʨʘʥʠʪʝ ʥʘ ʨʘʟʥʦʩʪʨʘʥʝʥ ʪʨʠʲʛʲʣʥʠʢ 

ʦʙʨʘʟʫʚʘʪ ʛʝʦʤʝʪʨʠʯʥʘ ʧʨʦʛʨʝʩʠʷ, ʜʘ ʩʝ ʥʘʤʝʨʠ ʤʥʦʞʝʩʪʚʦʪʦ ʦʪ ʩʪʦʡʥʦʩʪʠʪʝ ʥʘ 

ʯʘʩʪʥʦʪʦ ʥʘ ʪʘʟʠ ʧʨʦʛʨʝʩʠʷ. 

ɿʘʜʘʯʘ 11. ɼʘ ʩʝ ʜʦʢʘʞʝ, ʯʝ ʘʢʦ ʩʪʨʘʥʠʪʝ ʥʘ ʪʨʠʲʛʲʣʥʠʢ ʫʜʦʚʣʝʪʚʦʨʷʚʘʪ 

ʟʘʚʠʩʠʤʦʩʪʪʘ 222 5cba >+ , ʪʦ c  ʝ ʜʲʣʞʠʥʘʪʘ ʥʘ ʥʘʡ-ʤʘʣʢʘʪʘ ʩʪʨʘʥʘ ʥʘ 

ʪʨʠʲʛʲʣʥʠʢʘ. 

ɿʘʜʘʯʘ 12. ɼʚʝ ʦʪ ʚʠʩʦʯʠʥʠʪʝ ʥʘ ʪʨʠʲʛʲʣʥʠʢ ʠʤʘʪ ʜʲʣʞʠʥʠ 10  ʠ 20. ɼʘ ʩʝ 

ʜʦʢʘʞʝ, ʯʝ ʜʲʣʞʠʥʘʪʘ ʥʘ ʪʨʝʪʘʪʘ ʚʠʩʦʯʠʥʘ ʝ ʧʦ-ʤʘʣʢʘ ʦʪ 30 . 

ɿʘʜʘʯʘ 13. ʊʦʯʢʘ M  ʝ ʚʲʪʨʝʰʥʘ ʟʘ ABCD . ɼʘ ʩʝ ʜʦʢʘʞʝ, ʯʝ: 

ʘ) ACBAMB Ï>Ï ; 

ʙ) ʘʢʦ S  ʝ ʣʠʮʝʪʦ ʥʘ ʪʨʠʲʛʲʣʥʠʢʘ, ʪʦ ABCMACBMBCAMS ...4 ++< . 

ɿʘʜʘʯʘ 14. ʊʦʯʢʠʪʝ M  ʠ N  ʣʝʞʘʪ ʩʲʦʪʚʝʪʥʦ ʥʘ ʩʪʨʘʥʠʪʝ AB ʠ AC  ʥʘ 

ʪʨʠʲʛʲʣʥʠʢ ABC ʪʘʢʘ, ʯʝ CNAM=  ʠ BMAN= . ɼʘ ʩʝ ʜʦʢʘʞʝ, ʯʝ 

AMNBMNC SS D²3 . 

ɿʘʜʘʯʘ 15. ɺʲʨʭʫ ʩʪʨʘʥʠʪʝ ʥʘ ABCD  ʩʘ ʚʟʝʪʠ ʩʲʦʪʚʝʪʥʦ ʪʦʯʢʠʪʝ  1A , 1B  ʠ 

1C . ɼʘ ʩʝ ʜʦʢʘʞʝ, ʯʝ ʣʠʮʝʪʦ ʥʘ ʝʜʠʥ ʦʪ ʪʨʠʲʛʲʣʥʠʮʠʪʝ 11CAB , 11BCA  ʠ CBA 11  ʝ 

ʧʦ-ʤʘʣʢʦ ʠʣʠ ʨʘʚʥʦ ʥʘ ABCSD
4

1
. 

ɿʘʜʘʯʘ 16. ʃʠʮʘʪʘ ʥʘ ʪʨʠʲʛʲʣʥʠʮʠʪʝ ABC, 111 CBA  ʠ 222 CBA  ʩʘ ʨʘʚʥʠ 

ʩʲʦʪʚʝʪʥʦ ʥʘ S , 1S  ʠ 2S . ɸʢʦ 2211 BABAAB += , 2211 CACAAC +=  ʠ 

2211 CBCBBC += , ʜʘ ʩʝ ʜʦʢʘʞʝ, ʯʝ 21 .4 SSS² . 

ɿʘʜʘʯʘ 17. ɼʘ ʩʝ ʜʦʢʘʞʝ, ʯʝ ʘʢʦ ʚʲʪʨʝʰʥʠʪʝ ʲʛʣʦʧʦʣʦʚʷʱʠ ʥʘ ʪʨʠʲʛʲʣʥʠʢ ʩʘ 

ʧʦ-ʤʘʣʢʠ ʦʪ 1, ʪʦ ʣʠʮʝʪʦ ʤʫ ʝ ʧʦ-ʤʘʣʢʦ ʦʪ ʘ) 1; ʙ) 
3

1
. 

ɿʘʜʘʯʘ 18. ɼʘ ʩʝ ʜʦʢʘʞʝ, ʯʝ ʚ ABCD  BACÏ  ʝ ʦʩʪʲʨ ʪʦʯʥʦ ʪʦʛʘʚʘ, ʢʦʛʘʪʦ 

ama
2

1
> . 

ɿʘʜʘʯʘ 19. ɼʘ ʩʝ ʜʦʢʘʞʝ, ʯʝ ʘʢʦ ʜʲʣʞʠʥʠʪʝ ʥʘ ʩʪʨʘʥʠʪʝ ʥʘ ʪʨʠʲʛʲʣʥʠʢ ʩʘ a , 

b  ʠ c, ʘ ʤʝʨʢʠʪʝ ʥʘ ʲʛʣʠʪʝ ʣʝʞʘʱʠ ʩʨʝʱʫ ʪʷʭ, ʠʟʨʘʟʝʥʠ ʚ ʨʘʜʠʘʥʠ, ʩʘ ʩʲʦʪʚʝʪʥʦ a, 

b ʠ g, ʪʦ 
23

pgbap
<

++

++
¢

cba

cba
. 

ɿʘʜʘʯʘ 20. ʊʦʯʢʘ M  ʝ ʚʲʥʰʥʘ ʟʘ ABCD , ʥʦ ʚʲʪʨʝʰʥʘ ʟʘ ACBÏ . ɼʘ ʩʝ 

ʜʦʢʘʞʝ, ʯʝ ʘʢʦ ʨʘʟʩʪʦʷʥʠʷʪʘ ʡ ʜʦ BC , AC  ʠ AB ʩʘ ʩʲʦʪʚʝʪʥʦ ax , bx  ʠ cx , ʪʦ 

1=-+
c

c

b

b

a

a

h

x

h

x

h

x
. 

ɿʘʜʘʯʘ 21. ʊʦʯʢʘ M  ʝ ʚʲʪʨʝʰʥʘ ʟʘ ABCD . ʈʘʟʩʪʦʷʥʠʷʪʘ ʡ ʜʦ BC , AC  ʠ 

AB ʩʘ ʩʲʦʪʚʝʪʥʦ ax , bx  ʠ cx . ɼʘ ʩʝ ʜʦʢʘʞʝ, ʯʝ: 

ʘ) ʘʢʦ cba hhh << , ʪʦ ccbaa hxxxh <++< ; 
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ʙ) 9²++
c

c

b

b

a

a

x

h

x

h

x

h
. ʇʨʠ ʢʦʝ ʧʦʣʦʞʝʥʠʝ ʥʘ ʪʦʯʢʘ M  ʩʝ ʜʦʩʪʠʛʘ ʨʘʚʝʥʩʪʚʦʪʦ? 

ɿʘʜʘʯʘ 22. ʊʦʯʢʠʪʝ A , B  ʠ M  ʣʝʞʘʪ ʥʘ ʝʜʥʘ ʧʨʘʚʘ, ʢʘʪʦ B  ʝ ʤʝʞʜʫ A  ʠ 

M . ʇʦʩʪʨʦʝʥʠ ʩʘ ʨʘʚʥʦʩʪʨʘʥʥʠʪʝ ʪʨʠʲʛʲʣʥʠʮʠ ABC ʠ BMN  ʪʘʢʘ, ʯʝ ʪʦʯʢʠʪʝ C  ʠ 

N  ʣʝʞʘʪ ʚ ʝʜʥʘ ʠ ʩʲʱʘ ʧʦʣʫʨʘʚʥʠʥʘ ʦʪʥʦʩʥʦ ʧʨʘʚʘʪʘ AB. ʇʨʘʚʠʪʝ AN  ʠ BC  ʩʝ 

ʧʨʝʩʠʯʘʪ ʚ ʪʦʯʢʘ Q, ʘ ʧʨʘʚʠʪʝ MC  ʠ BN  ʚ ʪʦʯʢʘ P. ɼʘ ʩʝ ʦʧʨʝʜʝʣʠ ʚʠʜʲʪ ʥʘ 

BPQD  ʩʧʦʨʝʜ ʩʪʨʘʥʠʪʝ ʤʫ. 

ɿʘʜʘʯʘ 23. ɺ ʪʨʠʲʛʲʣʥʠʢ ABC ʩʘ ʧʦʩʪʨʦʝʥʠ ʲʛʣʦʧʦʣʦʚʷʱʠʪʝ  1AA  ʠ 1BB  

( BCA Í1 , ACB Í1 ). ɸʢʦ ʩʠʤʝʪʨʠʯʥʘʪʘ ʪʦʯʢʘ ʥʘ 1A  ʦʪʥʦʩʥʦ 1BB  ʩʲʚʧʘʜʘ ʩʲʩ 

ʩʠʤʝʪʨʠʯʥʘʪʘ ʪʦʯʢʘ ʥʘ 1B  ʦʪʥʦʩʥʦ 1AA, ʜʘ ʩʝ ʥʘʤʝʨʠ ACBÏ . 

ɿʘʜʘʯʘ 24. ɺ ʪʨʠʲʛʲʣʥʠʢ ABC AD  ʝ ʲʛʣʦʧʦʣʦʚʷʱʘ (BCDÍ ). ʇʨʘʚʘ, 

ʤʠʥʘʚʘʱʘ ʧʨʝʟ D  ʧʨʝʩʠʯʘ ʩʪʨʘʥʘʪʘ AC  ʚ ʪʦʯʢʘ E  ʪʘʢʘ, ʯʝ BACCDE Ï=Ï . ɼʘ ʩʝ 

ʜʦʢʘʞʝ, ʯʝ DEBD= . 

ɿʘʜʘʯʘ 25. ʊʦʯʢʘ O  ʝ ʚʲʪʨʝʰʥʘ ʟʘ ʨʘʚʥʦʩʪʨʘʥʥʠʷ ABCD . ʇʦʩʪʨʦʝʥ ʝ 

ʨʘʚʥʦʩʪʨʘʥʥʠʷ OBDD  ʪʘʢʘ, ʯʝ ʪʦʯʢʠʪʝ A  ʠ D  ʣʝʞʘʪ ʚ ʨʘʟʣʠʯʥʠ ʧʦʣʫʨʘʚʥʠʥʠ 

ʦʪʥʦʩʥʦ ʧʨʘʚʘʪʘ OB. ɼʘ ʩʝ ʜʦʢʘʞʝ, ʯʝ OACD= . 

ɿʘʜʘʯʘ 26. ʆʪ ʚʲʨʭʘ C  ʥʘ ABCD  ʩʘ ʩʧʫʩʥʘʪʠ ʧʝʨʧʝʥʜʠʢʫʣʷʨʠʪʝ CM  ʠ CP  

ʩʲʦʪʚʝʪʥʦ ʢʲʤ ʲʛʣʦʧʦʣʦʚʷʱʠʪʝ ʥʘ ʚʲʥʰʥʠʪʝ ʲʛʣʠ ʧʨʠ ʚʲʨʭʦʚʝʪʝ A  ʠ B  ( M  ʠ P  

ʩʘ ʚʲʨʭʫ ʩʲʦʪʚʝʪʥʠʪʝ ʲʛʣʦʧʦʣʦʚʷʱʠ). 

ʘ) ɼʘ ʩʝ ʜʦʢʘʞʝ, ʯʝ ( )CABCABMP ++=
2

1
. 

ʙ) ɸʢʦ ʧʨʘʚʘʪʘ MP  ʧʨʝʩʠʯʘ AC  ʠ BC  ʩʲʦʪʚʝʪʥʦ ʚ ʪʦʯʢʠʪʝ E  ʠ F  ʠ 

12=AB ʩʤ, ʜʘ ʩʝ ʥʘʤʝʨʠ EF . 

ɿʘʜʘʯʘ 27. ʆʪʩʝʯʢʘʪʘ BL  ( ACLÍ ) ʝ ʲʛʣʦʧʦʣʦʚʷʱʘ ʚ ABCD . ɸʢʦ P  ʝ 

ʦʨʪʦʛʦʥʘʣʥʘʪʘ ʧʨʦʝʢʮʠʷ ʥʘ ʚʲʨʭʘ C  ʚʲʨʭʫ ʧʨʘʚʘʪʘ BL, ʜʘ ʩʝ ʜʦʢʘʞʝ, ʯʝ ʪʦʯʢʘʪʘ P  

ʣʝʞʠ ʥʘ ʧʨʘʚʘʪʘ, ʤʠʥʘʚʘʱʘ ʧʨʝʟ ʩʨʝʜʠʪʝ ʥʘ ʩʪʨʘʥʠʪʝ AC  ʠ BC  ʥʘ ABCD . 

ɿʘʜʘʯʘ 28. ɺ ABCD  ( ABAC¸ ) ʦʨʪʦʛʦʥʘʣʥʠʪʝ ʧʨʦʝʢʮʠʠ ʥʘ ʚʲʨʭʦʚʝʪʝ B  ʠ 

C  ʚʲʨʭʫ ʲʛʣʦʧʦʣʦʚʷʱʘʪʘ AL ( BCLÍ ) ʩʘ ʦʟʥʘʯʝʥʠ ʩʲʦʪʚʝʪʥʦ ʩ P  ʠ Q, ʘ ʩ M  ʝ 

ʦʟʥʘʯʝʥʘ ʩʨʝʜʘʪʘ ʥʘ BC. ɼʘ ʩʝ ʜʦʢʘʞʝ, ʯʝ ʪʨʠʲʛʲʣʥʠʢ MPQ ʝ ʨʘʚʥʦʙʝʜʨʝʥ. 

ɿʘʜʘʯʘ 29. ɺ ʧʨʘʚʦʲʛʲʣʝʥ ABCD  ( ¯=Ï 90C ) ʝ ʧʦʩʪʨʦʝʥʘ ʚʠʩʦʯʠʥʘʪʘ CD . 

ʒʛʣʦʧʦʣʦʚʷʱʠʪʝ ʥʘ CABÏ  ʠ BCDÏ  ʩʝ ʧʨʝʩʠʯʘʪ ʚ ʪʦʯʢʘ E, ʘ ʲʛʣʦʧʦʣʦʚʷʱʠʪʝ ʥʘ 

ABCÏ  ʠ ACDÏ  - ʚ ʪʦʯʢʘ F. ɼʘ ʩʝ ʜʦʢʘʞʝ, ʯʝ EF  ʝ ʫʩʧʦʨʝʜʥʘ ʥʘ AB. 

 

 

Ä2.ʋʩʧʦʨʝʜʥʠ ʧʨʘʚʠ ʠ ʲʛʣʠ, ʩʚʲʨʟʘʥʠ ʩ ʪʷʭ. ʋʩʧʦʨʝʜʥʠʢ. ʊʨʘʧʝʮ. 
 

ɿʘʜʘʯʘ 1. ɺ ABCD  ʧʨʝʟ ʧʨʝʩʝʯʥʘʪʘ ʪʦʯʢʘ O  ʥʘ ʲʛʣʦʧʦʣʦʚʷʱʠʪʝ ʝ ʧʨʝʢʘʨʘʥʘ 

ʧʨʘʚʘ, ʫʩʧʦʨʝʜʥʘ ʥʘ BC, ʢʦʷʪʦ ʧʨʝʩʠʯʘ AB ʠ AC  ʩʲʦʪʚʝʪʥʦ ʚ ʪʦʯʢʠʪʝ 1B  ʠ 1C . ɼʘ 

ʩʝ ʜʦʢʘʞʝ, ʯʝ 1111 CCBBCB += . 
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ɿʘʜʘʯʘ 2. ɺʲʨʭʫ ʢʘʪʝʪʠʪʝ ʥʘ ʧʨʘʚʦʲʛʲʣʥʠʷ ABCD  ( ¯=Ï 90C ) ʠʟʚʲʥ ʥʝʛʦ ʩʘ 

ʧʦʩʪʨʦʝʥʠ ʢʚʘʜʨʘʪʠʪʝ CBDE ʠ CKHA. ɸʢʦ ʦʨʪʦʛʦʥʘʣʥʠʪʝ ʧʨʦʝʢʮʠʠ ʥʘ ʪʦʯʢʠʪʝ D  

ʠ H  ʚʲʨʭʫ ʧʨʘʚʘʪʘ AB ʩʘ ʩʲʦʪʚʝʪʥʦ N  ʠ M  ʜʘ ʩʝ ʜʦʢʘʞʝ, ʯʝ ABDNHM =+ . 

ɿʘʜʘʯʘ 3. ʉʪʨʘʥʠʪʝ ʥʘ ʫʩʧʦʨʝʜʥʠʢ ʩʘ ʨʘʚʥʠ ʩʲʦʪʚʝʪʥʦ ʥʘ 17  ʠ 15. ɼʘ ʩʝ 

ʥʘʤʝʨʷʪ ʜʠʘʛʦʥʘʣʠʪʝ ʥʘ ʯʝʪʠʨʠʲʛʲʣʥʠʢʘ ʩ ʚʲʨʭʦʚʝ ʧʨʝʩʝʯʥʠʪʝ ʪʦʯʢʠ ʥʘ ʚʲʪʨʝʰʥʠʪʝ 

ʲʛʣʦʧʦʣʦʚʷʱʠ ʥʘ ʫʩʧʦʨʝʜʥʠʢʘ. 

ɿʘʜʘʯʘ 4. ɺʲʨʭʫ ʩʪʨʘʥʠʪʝ AB ʠ BC  ʥʘ ʪʨʠʲʛʲʣʥʠʢ ABC, ʚʲʥʰʥʦ ʟʘ ʥʝʛʦ ʩʘ 

ʧʦʩʪʨʦʝʥʠ ʢʚʘʜʨʘʪʠʪʝ ABDE ʠ BCKT. ɸʢʦ ʤʝʜʠʘʥʘʪʘ BP  ʥʘ ABCD  ʝ ʨʘʚʥʘ ʥʘ 

m, ʜʘ ʩʝ ʥʘʤʝʨʠ ʜʲʣʞʠʥʘʪʘ ʥʘ ʦʪʩʝʯʢʘʪʘ DT . 

ɿʘʜʘʯʘ 5. ʉʪʨʘʥʘʪʘ AC  ʥʘ ABCD  ʝ ʨʘʟʜʝʣʝʥʘ ʥʘ ʪʨʠ ʨʘʚʥʠ ʯʘʩʪʠ ʦʪ ʪʦʯʢʠʪʝ 

M  ʠ N  ( M  ʝ ʤʝʞʜʫ A  ʠ N). ʇʨʝʟ ʪʦʯʢʠʪʝ M  ʠ N  ʩʘ ʧʦʩʪʨʦʝʥʠ ʧʨʘʚʠ, 

ʫʩʧʦʨʝʜʥʠ ʥʘ AB, ʢʦʠʪʦ ʧʨʝʩʠʯʘʪ BC  ʩʲʦʪʚʝʪʥʦ ʚ ʪʦʯʢʠʪʝ P  ʠ Q. ɸʢʦ 24=AB  

ʜʘ ʩʝ ʥʘʤʝʨʷʪ ʜʲʣʞʠʥʠʪʝ ʥʘ ʦʪʩʝʯʢʠʪʝ MP  ʠ NQ . 

ɿʘʜʘʯʘ 6. ɿʘ ʠʟʧʲʢʥʘʣʠʷ ʯʝʪʠʨʠʲʛʲʣʥʠʢ ABCD ʧʨʘʚʘʪʘ AB ʝ 

ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʘ ʥʘ DC. ɸʢʦ ʜʲʣʞʠʥʘʪʘ ʥʘ ʦʪʩʝʯʢʘʪʘ, ʩʲʝʜʠʥʷʚʘʱʘ ʩʨʝʜʠʪʝ ʥʘ 

ʩʪʨʘʥʠʪʝ AD  ʠ BC, ʝ ʨʘʚʥʘ ʥʘ 8, ʜʘ ʩʝ ʥʘʤʝʨʠ ʜʲʣʞʠʥʘʪʘ ʥʘ ʦʪʩʝʯʢʘʪʘ, 

ʩʲʝʜʠʥʷʚʘʱʘ ʩʨʝʜʠʪʝ ʥʘ ʜʠʘʛʦʥʘʣʠʪʝ ʥʘ ʯʝʪʠʨʠʲʛʲʣʥʠʢʘ. 

ɿʘʜʘʯʘ 7. ʇʨʘʚʘ g  ʧʨʝʩʠʯʘ ʩʪʨʘʥʠʪʝ AB ʠ BC  ʥʘ ABCD . ɸʢʦ ʨʘʟʩʪʦʷʥʠʷʪʘ 

ʦʪ ʚʲʨʭʦʚʝʪʝ ʥʘ ʪʨʠʲʛʲʣʥʠʢʘ ʜʦ g  ʩʘ ʩʲʦʪʚʝʪʥʦ a , b  ʠ c  ʜʘ ʩʝ ʥʘʤʝʨʠ 

ʨʘʟʩʪʦʷʥʠʝʪʦ ʦʪ ʤʝʜʠʮʝʥʪʲʨʘ ʥʘ ʪʨʠʲʛʲʣʥʠʢʘ ʜʦ g . 

ɿʘʜʘʯʘ 8. ʆʪʩʝʯʢʠʪʝ 1AA  ʠ 1BB  ( BCA Í1  ʠ ACB Í1 ) ʩʘ ʚʠʩʦʯʠʥʠ ʚ 

ʦʩʪʨʦʲʛʲʣʥʠʷ ABCD  ʩ ʦʨʪʦʮʝʥʪʲʨ H , ʘ M , N  ʠ P  ʩʘ ʩʨʝʜʠ ʩʲʦʪʚʝʪʥʦ ʥʘ AB, 

AH  ʠ BH. ɼʘ ʩʝ ʜʦʢʘʞʝ, ʯʝ NMBMPA 11 D@D . 

ɿʘʜʘʯʘ 9. ʊʦʯʢʠʪʝ M  ʠ N  ʣʝʞʘʪ ʚʲʨʭʫ ʩʪʨʘʥʠʪʝ BC  ʠ AC  ʥʘ ABCD , ʘ 

ʦʪʩʝʯʢʠʪʝ AM  ʠ BN  ʩʝ ʧʨʝʩʠʯʘʪ ʚ ʪʦʯʢʘ O  ʪʘʢʘ, ʯʝ 1:2:: == ONBOOMAO . ɼʘ 

ʩʝ ʜʦʢʘʞʝ, ʯʝ AM  ʠ BN  ʩʘ ʤʝʜʠʘʥʠ ʥʘ ABCD . 

ɿʘʜʘʯʘ 10. ɼʘʜʝʥ ʝ ABCD , ʚ ʢʦʡʪʦ M  ʠ N  ʩʘ ʩʨʝʜʠʪʝ ʩʲʦʪʚʝʪʥʦ ʥʘ AC  ʠ 

BC, ʘ ʪʦʯʢʠʪʝ P  ʠ Q  ʜʝʣʷʪ AB ʥʘ ʪʨʠ ʨʘʚʥʠ ʯʘʩʪʠ, ʢʘʪʦ P  ʝ ʤʝʞʜʫ A  ʠ Q. ɼʘ 

ʩʝ ʜʦʢʘʞʝ, ʯʝ: 

ʘ) ʘʢʦ NQMP= , ʪʦ ABCD  ʝ ʨʘʚʥʦʙʝʜʨʝʥ; 

ʙ) ʘʢʦ NPMQ= , ʪʦ ABCD  ʝ ʨʘʚʥʦʙʝʜʨʝʥ. 

ɿʘʜʘʯʘ 11. ɼʠʘʛʦʥʘʣʠʪʝ ʥʘ ʢʚʘʜʨʘʪʘ ABCD ʩʝ ʧʨʝʩʠʯʘʪ ʚ ʪʦʯʢʘ O. ʅʝʢʘ M  

ʠ N  ʩʘ ʩʨʝʜʠʪʝ ʩʲʦʪʚʝʪʥʦ ʥʘ ʦʪʩʝʯʢʠʪʝ OD  ʠ BC. ɼʘ ʩʝ ʜʦʢʘʞʝ, ʯʝ AMND  ʝ 

ʨʘʚʥʦʙʝʜʨʝʥ ʧʨʘʚʦʲʛʲʣʝʥ. 

ɿʘʜʘʯʘ 12. ɼʘ ʩʝ ʜʦʢʘʞʝ, ʯʝ ʚʲʚ ʚʩʝʢʠ ʪʨʘʧʝʮ ʲʛʣʦʧʦʣʦʚʷʱʠʪʝ ʥʘ ʲʛʣʠʪʝ, 

ʧʨʠʣʝʞʘʱʠ ʥʘ ʝʜʥʦʪʦ ʙʝʜʨʦ, ʩʝ ʧʨʝʩʠʯʘʪ ʧʦʜ ʧʨʘʚ ʲʛʲʣ ʚ ʪʦʯʢʘ, ʣʝʞʘʱʘ ʥʘ ʩʨʝʜʥʘʪʘ 

ʦʩʥʦʚʘ ʥʘ ʪʨʘʧʝʮʘ. 

ɿʘʜʘʯʘ 13. ɼʘʜʝʥ ʝ ʠʟʧʲʢʥʘʣʠʷ ʯʝʪʠʨʠʲʛʲʣʥʠʢ ABCD ʜʠʘʛʦʥʘʣʠʪʝ AC  ʠ 

BD  , ʥʘ ʢʦʡʪʦ ʩʝ ʧʨʝʩʠʯʘʪ ʚ ʪʦʯʢʘ O. ɼʘ ʩʝ ʜʦʢʘʞʝ, ʯʝ CDAB ||  ʪʦʯʥʦ ʪʦʛʘʚʘ, 

ʢʦʛʘʪʦ BOCAOD SS DD = . 
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ɿʘʜʘʯʘ 14. ɺʩʝʢʠ ʦʪ ʜʠʘʛʦʥʘʣʠʪʝ ʥʘ  ʠʟʧʲʢʥʘʣ ʧʝʪʦʲʛʲʣʥʠʢ ʦʪʩʠʯʘ ʦʪ ʥʝʛʦ 

ʪʨʠʲʛʲʣʥʠʢ ʩ ʣʠʮʝ 1. ɼʘ ʩʝ ʥʘʤʝʨʠ ʣʠʮʝʪʦ ʥʘ ʧʝʪʦʲʛʲʣʥʠʢʘ. 

ɿʘʜʘʯʘ 15. ɺ ʪʨʘʧʝʮʘ ABCD ʚʩʷʢʘ ʦʪ ʦʩʥʦʚʠʪʝ ʝ ʧʨʦʜʲʣʞʝʥʘ ʚ ʜʚʝ ʧʦʩʦʢʠ. 

ʒʛʣʦʧʦʣʦʚʷʱʠʪʝ ʥʘ ʚʲʥʰʥʠʪʝ ʲʛʣʠ ʧʨʠ A  ʠ D  ʩʝ ʧʨʝʩʠʯʘʪ ʚ ʪʦʯʢʘ K , ʘ 

ʲʛʣʦʧʦʣʦʚʷʱʠʪʝ ʥʘ ʚʲʥʰʥʠʪʝ ʲʛʣʠ ʧʨʠ B  ʠ C  - ʚ ʪʦʯʢʘ E. ɸʢʦ aKE= , ʜʘ ʩʝ 

ʥʘʤʝʨʠ ʧʝʨʠʤʝʪʲʨʲʪ ʥʘ ʪʨʘʧʝʮʘ. 

ɿʘʜʘʯʘ 16. ɼʘʜʝʥ ʝ ʨʘʚʥʦʙʝʜʨʝʥʠʷ ʪʨʘʧʝʮ ABCD ʩ ʦʩʥʦʚʠ AB ʠ CD. ɸʢʦ 

O  ʝ ʧʨʝʩʝʯʥʘʪʘ ʪʦʯʢʘ ʥʘ ʜʠʘʛʦʥʘʣʠʪʝ ʠ ¯=Ï 60AOB , ʦʧʨʝʜʝʣʝʪʝ ʚʠʜʘ ʥʘ 

ʪʨʠʲʛʲʣʥʠʢʘ ʩ ʚʲʨʭʦʚʝ ʩʨʝʜʠʪʝ ʥʘ ʦʪʩʝʯʢʠʪʝ AO , DO  ʠ BC . 

ɿʘʜʘʯʘ 17. ɺʲʨʭʫ ʜʠʘʛʦʥʘʣʘ  BD  ʥʘ ʧʨʘʚʦʲʛʲʣʥʠʢʘ ABCD ʝ ʚʟʝʪʘ ʪʦʯʢʘ P . 

ʊʦʯʢʘ M  ʣʝʞʠ ʥʘ ʧʨʘʚʘʪʘ PC  ʠ PCPM = . ʆʪ ʪʦʯʢʘ M  ʩʘ ʩʧʫʩʥʘʪʠ ʢʲʤ AB ʠ 

AD  ʧʝʨʧʝʥʜʠʢʫʣʷʨʠʪʝ ME  ( ABEÍ ) ʠ MF  ( ADFÍ ). ɼʘ ʩʝ ʜʦʢʘʞʝ, ʯʝ: 

ʘ) AM  ʝ ʫʩʧʦʨʝʜʥʘ ʥʘ BD  ʠ EF  ʝ ʫʩʧʦʨʝʜʥʘ ʥʘ AC ; 

ʙ) ʪʦʯʢʠʪʝ F , E  ʠ P  ʣʝʞʘʪ ʥʘ ʝʜʥʘ ʧʨʘʚʘ. 

ɿʘʜʘʯʘ 18. ɼʘ ʩʝ ʜʦʢʘʞʝ, ʯʝ ʘʢʦ ʜʚʝ ʦʪ ʲʛʣʦʧʦʣʦʚʷʱʠʪʝ ʥʘ ʪʨʠʲʛʲʣʥʠʢ ʩʘ 

ʨʘʚʥʠ, ʪʦ ʪʦʡ ʝ ʨʘʚʥʦʙʝʜʨʝʥ. 

ɿʘʜʘʯʘ 19. ɺʲʚ ʚʲʪʨʝʰʥʦʩʪʪʘ ʥʘ ʢʚʘʜʨʘʪ ABCD ʩʘ ʚʟʝʪʠ ʪʦʯʢʠ P  ʠ Q  ʪʘʢʘ 

ʪʨʠʲʛʲʣʥʠʮʠʪʝ APB ʠ CDQ ʩʘ ʨʘʚʥʦʩʪʨʘʥʥʠ. ɸʢʦ EDQAP =Æ  ʠ FCQBP =Æ : 

ʘ) ʜʘ ʩʝ ʦʧʨʝʜʝʣʠ ʚʠʜʘ ʥʘ ʯʝʪʠʨʠʲʛʲʣʥʠʢʘ EPFQ; 

ʙ) ʜʘ ʩʝ ʜʦʢʘʞʝ, ʯʝ ʦʪʩʝʯʢʠʪʝ AC , BD , EF  ʠ PQ  ʤʠʥʘʚʘʪ ʧʨʝʟ ʝʜʥʘ ʪʦʯʢʘ. 

ɿʘʜʘʯʘ 20. ɺʲʨʭʫ ʩʪʨʘʥʠʪʝ ʥʘ ʫʩʧʦʨʝʜʥʠʢ ABCD ʚʲʥʰʥʦ ʩʘ ʧʦʩʪʨʦʝʥʠ 

ʨʘʚʥʦʩʪʨʘʥʥʠʪʝ ʪʨʠʲʛʲʣʥʠʮʠ ABM , BCN , CDP  ʠ DAQ. ɼʘ ʩʝ ʦʧʨʝʜʝʣʠ ʚʠʜʲʪ ʥʘ 

ʯʝʪʠʨʠʲʛʲʣʥʠʢʘ: 

ʘ) MNPQ;  ʙ) ʩ ʚʲʨʭʦʚʝ ʮʝʥʪʨʦʚʝʪʝ ʥʘ ʨʘʚʥʦʩʪʨʘʥʥʠʪʝ ʪʨʠʲʛʲʣʥʠʮʠ. 

ɿʘʜʘʯʘ 21. AL ( BCLÍ ) ʝ ʲʛʣʦʧʦʣʦʚʷʱʘ ʥʘ ʨʘʚʥʦʙʝʜʨʝʥʠʷ ABCD  

( BCAC= ), ʪʦʯʢʘ D  ʝ ʩʨʝʜʘ ʥʘ AB. ʇʨʝʟ L  ʩʘ ʧʦʩʪʨʦʝʥʠ ʧʨʘʚʠ, ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʠ 

ʥʘ AB ʠ ʥʘ AL, ʢʦʠʪʦ ʧʨʝʩʠʯʘʪ ʧʨʘʚʘʪʘ AB ʩʲʦʪʚʝʪʥʦ ʚ ʪʦʯʢʠʪʝ E  ʠ F. ɼʘ ʩʝ 

ʜʦʢʘʞʝ, ʯʝ DEAF 4= . 

ɿʘʜʘʯʘ 22. ɼʘ ʩʝ ʜʦʢʘʞʝ, ʯʝ ʘʢʦ ʚ ʝʜʠʥ ʪʨʘʧʝʮ: 

ʘ) ʲʛʣʦʧʦʣʦʚʷʱʠʪʝ ʥʘ ʲʛʣʠʪʝ, ʧʨʠʣʝʞʘʱʠ ʥʘ ʝʜʥʘʪʘ ʦʩʥʦʚʘ, ʩʝ ʧʨʝʩʠʯʘʪ ʚ 

ʪʦʯʢʘ ʦʪ ʚʪʦʨʘʪʘ ʦʩʥʦʚʘ, ʪʦ ʚʪʦʨʘʪʘ ʦʩʥʦʚʘ ʝ ʨʘʚʥʘ ʥʘ ʩʙʦʨʘ ʦʪ ʙʝʜʨʘʪʘ; 

ʙ) ʝʜʥʘ ʦʪ ʦʩʥʦʚʠʪʝ ʝ ʨʘʚʥʘ ʥʘ ʩʙʦʨʘ ʦʪ ʙʝʜʨʘʪʘ, ʪʦ ʲʛʣʦʧʦʣʦʚʷʱʠʪʝ ʥʘ 

ʲʛʣʠʪʝ, ʧʨʠʣʝʞʘʱʠ ʥʘ ʜʨʫʛʘʪʘ ʦʩʥʦʚʘ, ʩʝ ʧʨʝʩʠʯʘʪ ʚ ʪʦʯʢʘ ʦʪ ʧʲʨʚʘʪʘ ʦʩʥʦʚʘ. 

ɿʘʜʘʯʘ 23. ɼʘʜʝʥ ʝ ʪʨʘʧʝʮ ABCD ( CDAB || ). ɸʢʦ ʦʩʥʦʚʠʪʝ ʠ ʙʝʜʨʘʪʘ ʤʫ ʩʘ 

ʨʘʚʥʠ ʩʲʦʪʚʝʪʥʦ ʥʘ  a , b , c  ʠ d  ʠ ʲʛʣʦʧʦʣʦʚʷʱʠʪʝ ʥʘ ʲʛʣʠʪʝ, ʧʨʠʣʝʞʘʱʠ ʥʘ 

ʝʜʥʦʪʦ ʙʝʜʨʦ ʩʝ ʧʨʝʩʠʯʘʪ ʚ ʪʦʯʢʘ M , ʘ ʲʛʣʦʧʦʣʦʚʷʱʠʪʝ ʥʘ ʲʛʣʠʪʝ, ʧʨʠʣʝʞʘʱʠ ʥʘ 

ʜʨʫʛʦʪʦ ʙʝʜʨʦ ʩʝ ʧʨʝʩʠʯʘʪ ʚ ʪʦʯʢʘ N, ʜʘ ʩʝ ʥʘʤʝʨʠ ʜʲʣʞʠʥʘʪʘ ʥʘ ʦʪʩʝʯʢʘʪʘ MN . 

ɿʘʜʘʯʘ 24. ɿʘ ʪʨʘʧʝʮʘ ABCD ʩ ʦʩʥʦʚʠ AB ʠ CD , CDAB>  ʝ ʠʟʚʝʩʪʥʦ, ʯʝ 

BCABAD == . ʅʝʢʘ M  ʝ ʪʘʢʘʚʘ ʪʦʯʢʘ ʦʪ ʙʝʜʨʦʪʦ AD, ʯʝ ʪʨʠʲʛʲʣʥʠʢʲʪ ABM  ʠ 

ʯʝʪʠʨʠʲʛʲʣʥʠʢʲʪ MBCD ʠʤʘʪ ʨʘʚʥʠ ʣʠʮʘ. ɼʘ ʩʝ ʜʦʢʘʞʝ, ʯʝ ʪʝ ʠʤʘʪ ʠ ʨʘʚʥʠ 

ʧʝʨʠʤʝʪʨʠ. 
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ɿʘʜʘʯʘ 25. ɼʘʜʝʥ ʝ ʠʟʧʲʢʥʘʣ ʯʝʪʠʨʠʲʛʲʣʥʠʢ ABCD ʠ ʪʦʯʢʠ M  ʠ N  

ʩʲʦʪʚʝʪʥʦ ʚʲʨʭʫ ʩʪʨʘʥʠʪʝ AB ʠ BC  ʩʘ ʪʘʢʠʚʘ, ʯʝ ʚʩʷʢʘ ʦʪ ʦʪʩʝʯʢʠʪʝ AN  ʠ CM  

ʨʘʟʜʝʣʷ ʯʝʪʠʨʠʲʛʲʣʥʠʢʘ ʥʘ ʜʚʝ ʨʘʚʥʦʣʠʮʝʚʠ ʯʘʩʪʠ. ɼʦʢʘʞʝʪʝ, ʯʝ: 

ʘ) ACNM  ʝ ʪʨʘʧʝʮ; 

ʙ) MN  ʨʘʟʧʦʣʦʚʷʚʘ ʜʠʘʛʦʥʘʣʘ BD . 

ɿʘʜʘʯʘ 26. ɺ ʪʨʘʧʝʮʘ ABCD ʦʩʥʦʚʘʪʘ AB ʝ ʧʦ-ʛʦʣʷʤʘ ʦʪ CD. ɺʲʨʭʫ AB 

ʩʲʱʝʩʪʚʫʚʘ ʪʘʢʘʚʘ ʪʦʯʢʘ M , ʟʘ ʢʦʷʪʦ ʪʨʠʲʛʲʣʥʠʮʠʪʝ AMD , DMC  ʠ CMB ʩʘ 

ʨʘʚʥʦʣʠʮʝʚʠ. ɹʝʜʨʘʪʘ AD  ʠ BC  ʩʘ ʧʨʦʜʲʣʞʝʥʠ ʜʦ ʧʨʝʩʠʯʘʥʝʪʦ ʠʤ ʚ ʪʦʯʢʘ F. ɼʘ 

ʩʝ ʜʦʢʘʞʝ, ʯʝ 
ABCDDCF SS

3

1
=D

. 

ɿʘʜʘʯʘ 27. ʅʝʢʘ M  ʝ ʪʦʯʢʘ, ʢʦʷʪʦ ʣʝʞʠ ʚʲʪʨʝ ʚ ʪʨʘʧʝʮʘ ABCD ( CDAB || , 

CDAB> ) ʠʣʠ ʚʲʨʭʫ ʥʷʢʦʷ ʦʪ ʩʪʨʘʥʠʪʝ ʤʫ. ɼʘ ʩʝ ʜʦʢʘʞʝ, ʯʝ 

ABCCDMAMBACD SSSS ¢+¢ . 

ɿʘʜʘʯʘ 28. ɼʘʜʝʥ ʝ ʧʨʘʚʦʲʛʲʣʝʥ ʪʨʠʲʛʲʣʥʠʢ ABC ʩ ʧʨʘʚ ʲʛʲʣ ʧʨʠ ʚʲʨʭʘ B . 

ɺʲʨʭʫ ʢʘʪʝʪʘ AB ʝ ʜʘʜʝʥʘ ʪʦʯʢʘ M  ʪʘʢʘʚʘ, ʯʝ BCAM= , ʘ ʚʲʨʭʫ ʢʘʪʝʪʘ BC  - 

ʪʦʯʢʘ N  ʪʘʢʘʚʘ, ʯʝ MBCN= . ʅʘʤʝʨʝʪʝ ʲʛʲʣʘ ʤʝʞʜʫ ʧʨʘʚʠʪʝ AN  ʠ CM . 

 

 

Ä3.ʆʢʨʲʞʥʦʩʪ. ɺʟʘʠʤʥʠ ʧʦʣʦʞʝʥʠʷ ʥʘ ʧʨʘʚʘ ʠ ʦʢʨʲʞʥʦʩʪ. 

ɺʟʘʠʤʥʠ ʧʦʣʦʞʝʥʠʷ ʥʘ ʜʚʝ ʦʢʨʲʞʥʦʩʪʠ. ʆʢʨʲʞʥʦʩʪ ʠ ʲʛʲʣ. 

ʆʢʨʲʞʥʦʩʪ ʠ  ʪʨʠʲʛʲʣʥʠʢ 
 

ɺ ʪʦʟʠ ʧʘʨʘʛʨʘʬ ʩʲʱʝʩʪʚʝʥʦ ʩʝ ʠʟʧʦʣʟʚʘʪ ʦʩʥʦʚʥʠʪʝ ʧʦʥʷʪʠʷ ʠ ʪʝʦʨʝʤʠ, 

ʨʘʟʛʣʝʜʘʥʠ ʚ ([ʄ], ʛʣ.II, Ä3). 

ɿʘʜʘʯʘ 1. ʇʨʝʟ ʪʦʯʢʘ M , ʚʲʥʰʥʘ ʟʘ ʦʢʨʲʞʥʦʩʪʪʘ ),( rOk  ʩʘ ʧʦʩʪʨʦʝʥʠ 

ʜʦʧʠʨʘʪʝʣʥʠʪʝ MA ʠ MB  ( kAÍ  ʠ kBÍ ). ɼʘ ʩʝ ʜʦʢʘʞʝ, ʯʝ: 

ʘ) MO  ʝ ʲʛʣʦʧʦʣʦʚʷʱʘ ʟʘ AMBÏ  ʠ AOBÏ ; 

ʙ) ʧʨʘʚʘʪʘ MO  ʝ ʩʠʤʝʪʨʘʣʘ ʟʘ ʦʪʩʝʯʢʘʪʘ AB; 

ʚ) ʛʝʦʤʝʪʨʠʯʥʦʪʦ ʤʷʩʪʦ ʥʘ ʮʝʥʪʨʦʚʝʪʝ ʥʘ ʚʩʠʯʢʠ ʦʢʨʲʞʥʦʩʪʠ, ʤʠʥʘʚʘʱʠ ʧʨʝʟ 

ʪʦʯʢʠʪʝ A  ʠ B  ʝ ʧʨʘʚʘʪʘ MO ; 

ʛ) ʛʝʦʤʝʪʨʠʯʥʦʪʦ ʤʷʩʪʦ ʥʘ ʮʝʥʪʨʦʚʝʪʝ ʥʘ ʚʩʠʯʢʠ ʦʢʨʲʞʥʦʩʪʠ, ʚʧʠʩʘʥʠ ʚ 

AMBÏ  ʝ ʣʲʯʘ 
MO  ʙʝʟ ʪʦʯʢʘ M . 

ɿʘʜʘʯʘ 2. ɼʘʜʝʥʠ ʩʘ ʦʢʨʲʞʥʦʩʪʠʪʝ ),( 111 rOk  ʠ ),( 222 rOk , ʟʘ ʢʦʠʪʦ 21 rr >  ʠ 

2121 OOrr <+ . ʆʙʱʠʪʝ ʚʲʥʰʥʠ ʜʦʧʠʨʘʪʝʣʥʠ ʥʘ ʜʚʝʪʝ ʦʢʨʲʞʥʦʩʪʠ ʩʝ ʜʦʧʠʨʘʪ ʜʦ 

1k  ʠ 2k  ʩʲʦʪʚʝʪʥʦ ʚ ʪʦʯʢʠʪʝ A , B  ʠ C , D. ɼʘ ʩʝ ʜʦʢʘʞʝ, ʯʝ: 

ʘ) ʯʝʪʠʨʠʲʛʲʣʥʠʢʲʪ ABCD ʝ ʨʘʚʥʦʙʝʜʨʝʥ ʪʨʘʧʝʮ; 

ʙ) ʧʨʘʚʠʪʝ AB, DC  ʠ 21OO  ʩʝ ʧʨʝʩʠʯʘʪ ʚ ʝʜʥʘ ʪʦʯʢʘ; 

ʚ) ʧʨʘʚʘʪʘ 21OO  ʝ ʩʠʤʝʪʨʘʣʘ ʥʘ ʦʪʩʝʯʢʠʪʝ AD  ʠ BC . 

ɿʘʜʘʯʘ 3. ɼʘʜʝʥʠ ʩʘ ʦʢʨʲʞʥʦʩʪʠʪʝ ),( 111 rOk  ʠ ),( 222 rOk , ʟʘ ʢʦʠʪʦ 21 rr >  ʠ 

2121 rrOO +> . ʆʙʱʠʪʝ ʚʲʪʨʝʰʥʠ ʜʦʧʠʨʘʪʝʣʥʠ ʥʘ 1k  ʠ 2k  ʩʲʦʪʚʝʪʥʦ ʚ ʪʦʯʢʠʪʝ A , 

C  ʠ B , D. ɼʘ ʩʝ ʜʦʢʘʞʝ, ʯʝ: 
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ʘ) ʧʨʘʚʠʪʝ AC , BD  ʠ 21OO  ʩʝ ʧʨʝʩʠʯʘʪ ʚ ʝʜʥʘ ʪʦʯʢʘ; 

ʙ) ʧʨʘʚʘʪʘ 21OO  ʝ ʩʠʤʝʪʨʘʣʘ ʥʘ ʦʪʩʝʯʢʠʪʝ AB ʠ CD ; 

ʚ) ʯʝʪʠʨʠʲʛʲʣʥʠʢʲʪ ABCD ʝ ʨʘʚʥʦʙʝʜʨʝʥ ʪʨʘʧʝʮ. 

ɿʘʜʘʯʘ 4. ɼʘʜʝʥʠ ʩʘ ʚʲʥʰʥʠʪʝ ʝʜʥʘ ʟʘ ʜʨʫʛʘ ʦʢʨʲʞʥʦʩʪʠ ),( 111 rOk  ʠ 

),( 222 rOk , ʢʘʪʦ 21 rr > . ɼʘ ʩʝ ʜʦʢʘʞʝ, ʯʝ ʦʪʩʝʯʢʠʪʝ, ʢʦʠʪʦ ʜʚʝʪʝ ʦʙʱʠ ʚʲʥʰʥʠ 

ʜʦʧʠʨʘʪʝʣʥʠ ʦʪʩʠʯʘʪ ʦʪ ʧʨʘʚʠʪʝ ʥʘ ʦʙʱʠʪʝ ʚʲʪʨʝʰʥʠ ʜʦʧʠʨʘʪʝʣʥʠ, ʩʘ ʨʘʚʥʠ ʥʘ 

ʚʲʥʰʥʠʪʝ ʜʦʧʠʨʘʪʝʣʥʠ. 

ɿʘʜʘʯʘ 5. ʆʢʨʲʞʥʦʩʪʠʪʝ ),( 111 rOk  ʠ ),( 222 rOk  ʩʝ ʜʦʧʠʨʘʪ ʚʲʥʰʥʦ ʚ ʪʦʯʢʘ 

M . ʆʙʱʘʪʘ ʠʤ ʚʲʪʨʝʰʥʘ ʜʦʧʠʨʘʪʝʣʥʘ ʧʨʝʩʠʯʘ ʦʙʱʘʪʘ ʠʤ ʚʲʥʰʥʘ ʜʦʧʠʨʘʪʝʣʥʘ AB  

ʚ ʪʦʯʢʘ N. ɼʘ ʩʝ ʥʘʤʝʨʷʪ AMBÏ  ʠ 21NOOÏ . 

ɿʘʜʘʯʘ 6. ɺʧʠʩʘʥʘʪʘ ʚ ABCD  ʦʢʨʲʞʥʦʩʪ ʩʝ ʜʦʧʠʨʘ ʜʦ BC , AC  ʠ AB  

ʩʲʦʪʚʝʪʥʦ ʚ ʪʦʯʢʠʪʝ 1A , 1B  ʠ 1C . ɸʢʦ ʜʲʣʞʠʥʠʪʝ ʥʘ ʩʪʨʘʥʠʪʝ ʥʘ ABCD  ʩʘ 

ʩʲʦʪʚʝʪʥʦ a , b  ʠ c, ʜʘ ʩʝ ʥʘʤʝʨʷʪ ʜʲʣʞʠʥʠʪʝ ʥʘ ʦʪʩʝʯʢʠʪʝ 1AC , 1BA  ʠ 1CB . 

ɿʘʜʘʯʘ 7. ɺ̡ ʥʰʥʦ ʚʧʠʩʘʥʘ ʟʘ ABCD  ʦʢʨʲʞʥʦʩʪ ʩʝ ʜʦʧʠʨʘ ʜʦ BC  ʠ ʧʨʘʚʠʪʝ 

AB ʠ AC  ʩʲʦʪʚʝʪʥʦ ʚ ʪʦʯʢʠʪʝ N , P  ʠ Q. ɸʢʦ ʜʲʣʞʠʥʠʪʝ ʥʘ ʩʪʨʘʥʠʪʝ ʥʘ 

ʪʨʠʲʛʲʣʥʠʢʘ ʩʘ ʩʲʦʪʚʝʪʥʦ a , b  ʠ c, ʜʘ ʩʝ ʜʦʢʘʞʝ, ʯʝ: 

ʘ) pAQAP == ; cpBN -=  ʠ bpCN -= , ʢʲʜʝʪʦ p  ʝ ʧʦʣʫʧʝʨʠʤʝʪʲʨʘ ʥʘ 

ABCD ; 

ʙ) ʘʢʦ M  ʝ ʜʦʧʠʨʥʘʪʘ ʪʦʯʢʘ ʥʘ ʚʧʠʩʘʥʘʪʘ ʚ ABCD  ʦʢʨʲʞʥʦʩʪ ʩ BC, ʪʦ 

ʦʪʩʝʯʢʠʪʝ MN  ʠ BC  ʠʤʘʪ ʦʙʱʘ ʩʨʝʜʘ, ʢʘʪʦ abMN -= . 

 

ɿʘʜʘʯʘ 8. ɿʘ ABCD  ʦʪʩʝʯʢʠʪʝ CL , CM  ʠ CH  ʩʘ ʩʲʦʪʚʝʪʥʦ ʲʛʣʦʧʦʣʦʚʷʱʘ, 

ʤʝʜʠʘʥʘ ʠ ʚʠʩʦʯʠʥʘ. ɸʢʦ BCAC¸ , ʜʘ ʩʝ ʜʦʢʘʞʝ, ʯʝ ʪʦʯʢʘʪʘ L  ʝ ʤʝʞʜʫ ʪʦʯʢʠʪʝ M  

ʠ H . 

ɿʘʜʘʯʘ 9. ɺʠʩʦʯʠʥʘʪʘ, ʲʛʣʦʧʦʣʦʚʷʱʘʪʘ ʠ ʤʝʜʠʘʥʘʪʘ, ʠʟʣʠʟʘʱʠ ʦʪ ʝʜʠʥ ʠ 

ʩʲʱʠ ʚʨʲʭ ʥʘ ʪʨʠʲʛʲʣʥʠʢ, ʨʘʟʜʝʣʷʪ ʩʲʦʪʚʝʪʥʠʷ ʲʛʲʣ ʥʘ ʨʘʚʥʠ ʯʘʩʪʠ. ɼʘ ʩʝ ʥʘʤʝʨʷʪ 

ʲʛʣʠʪʝ ʥʘ ʪʨʠʲʛʲʣʥʠʢʘ. 

ɿʘʜʘʯʘ 10. ɺʲʨʭʫ ʦʢʨʲʞʥʦʩʪ ʩʘ ʚʟʝʪʠ ʚ ʧʦʩʦʯʝʥʠʷʪ ʨʝʜ ʪʦʯʢʠʪʝ A , 1C , B , 

1A , C  ʠ 1B . ɼʘ ʩʝ ʜʦʢʘʞʝ, ʯʝ: 

ʘ) ʘʢʦ ʧʨʘʚʠʪʝ 1AA , 1BB  ʠ 1CC  ʩʘ ʲʛʣʦʧʦʣʦʚʷʱʠ ʥʘ ʲʛʣʠʪʝ ʥʘ 111 CBAD , ʪʦ 

BCAA ^1 , ACBB ^1  ʠ ABCC ^1 ; 

ʙ) ʘʢʦ BCAA ^1 , ACBB ^1  ʠ ABCC ^1 , ʪʦ 1AA , 1BB  ʠ 1CC  ʩʘ 

ʲʛʣʦʧʦʣʦʚʷʱʠ ʥʘ ʲʛʣʠʪʝ ʥʘ 111 CBAD . 

ɿʘʜʘʯʘ 11. ʊʦʯʢʠʪʝ M , N  ʠ Pʩʘ ʩʨʝʜʠ ʩʲʦʪʚʝʪʥʦ ʥʘ ʩʪʨʘʥʠʪʝ BC , AC  ʠ 

AB ʥʘ ABCD . ɼʘ ʩʝ ʜʦʢʘʞʝ, ʯʝ ʮʝʥʪʲʨʲʪ ʥʘ ʦʧʠʩʘʥʘʪʘ ʦʢʦʣʦ ABCD  ʦʢʨʲʞʥʦʩʪ ʝ 

ʦʨʪʦʮʝʥʪʲʨ ʟʘ MNPD . 

ɿʘʜʘʯʘ 12. ɼʘʜʝʥ ʝ ʦʩʪʨʦʲʛʲʣʝʥ ABCD  ʩ ʦʨʪʦʮʝʥʪʲʨ H  ʠ ʮʝʥʪʲʨ ʥʘ 

ʦʧʠʩʘʥʘʪʘ ʦʢʨʲʞʥʦʩʪ O. ɼʘ ʩʝ ʜʦʢʘʞʝ, ʯʝ ʨʘʟʩʪʦʷʥʠʝʪʦ ʦʪ H  ʜʦ ʚʨʲʭ ʥʘ 
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ʪʨʠʲʛʲʣʥʠʢʘ ʝ ʜʚʘ ʧʲʪʠ ʧʦ-ʛʦʣʷʤʦ ʦʪ ʨʘʟʩʪʦʷʥʠʝʪʦ ʦʪ O  ʜʦ ʩʨʝʱʫʣʝʞʘʱʘʪʘ ʩʪʨʘʥʘ 

ʥʘ ʪʦʟʠ ʚʨʲʭ. 

ɿʘʜʘʯʘ 13. ɼʘʜʝʥ ʝ ʦʩʪʨʦʲʛʲʣʝʥ ABCD  ʩ ʤʝʜʠʮʝʥʪʲʨ G, ʦʨʪʦʮʝʥʪʲʨ H  ʠ 

ʮʝʥʪʲʨ ʥʘ ʦʧʠʩʘʥʘʪʘ ʦʢʨʲʞʥʦʩʪ O. ɼʘ ʩʝ ʜʦʢʘʞʝ, ʯʝ G  ʣʝʞʠ ʥʘ OH  ʠ 

2:1: =GHOG . 

ɿʘʜʘʯʘ 14. ɼʦʢʘʞʝʪʝ, ʯʝ ʩʨʝʜʠʪʝ ʥʘ ʩʪʨʘʥʠʪʝ ʥʘ ʪʨʠʲʛʲʣʥʠʢ, ʧʝʪʠʪʝ ʥʘ 

ʚʠʩʦʯʠʥʠʪʝ ʠ ʩʨʝʜʠʪʝ ʥʘ ʦʪʩʝʯʢʠʪʝ, ʩʲʝʜʠʥʷʚʘʱʠ ʦʨʪʦʮʝʥʪʲʨʘ ʩ ʚʲʨʭʦʚʝʪʝ ʥʘ 

ʪʨʠʲʛʲʣʥʠʢʘ, ʣʝʞʘʪ ʥʘ ʝʜʥʘ ʦʢʨʲʞʥʦʩʪ. 

ɿʘʜʘʯʘ 15. ʆʪʩʝʯʢʘʪʘ CD  ʝ ʚʠʩʦʯʠʥʘ ʚ ʦʩʪʨʦʲʛʲʣʥʠʷ ABCD  ʩ ʦʨʪʦʮʝʥʪʲʨ 

H  ʠ ʮʝʥʪʲʨ ʥʘ ʦʧʠʩʘʥʘʪʘ ʦʢʨʲʞʥʦʩʪ O. ɸʢʦ M  ʝ ʩʨʝʜʘʪʘ ʥʘ ʩʪʨʘʥʘʪʘ AB, 

ʜʦʢʘʞʝʪʝ, ʯʝ: 

ʘ) ʘʢʦ H  ʝ ʩʨʝʜʘʪʘ ʥʘ ʚʠʩʦʯʠʥʘ CD, ʪʦ CDOM
4

1
= ; 

ʙ) ʘʢʦ CDOM
4

1
= , ʪʦ H  ʝ ʩʨʝʜʘʪʘ ʥʘ ʚʠʩʦʯʠʥʘ CD . 

ɿʘʜʘʯʘ 16. ʆʪʩʝʯʢʘʪʘ CD  ʝ ʚʠʩʦʯʠʥʘ ʢʲʤ ʦʩʥʦʚʘʪʘ ʥʘ ʨʘʚʥʦʙʝʜʨʝʥʠʷ 

ABCD . ʆʢʦʣʦ ʪʨʠʲʛʲʣʥʠʢʘ ʝ ʦʧʠʩʘʥʘ ʦʢʨʲʞʥʦʩʪ ʩ ʮʝʥʪʲʨ O  ʠ ʨʘʜʠʫʩ R . 

ɼʦʢʘʞʝʪʝ, ʯʝ: 

ʘ) ʘʢʦ ʦʨʪʦʮʝʥʪʲʨʲʪ ʥʘ ABCD  ʝ ʩʨʝʜʘʪʘ ʥʘ ʚʠʩʦʯʠʥʘʪʘ CD, ʪʦ ROD
3

1
= ; 

ʙ) ʘʢʦ ROD
3

1
= , ʪʦ ʦʨʪʦʮʝʥʪʲʨʲʪ ʥʘ ABCD  ʝ ʩʨʝʜʘʪʘ ʥʘ ʚʠʩʦʯʠʥʘʪʘ CD . 

ɿʘʜʘʯʘ 17. ʆʪʩʝʯʢʠʪʝ CM , CL  ʠ CD  ʩʘ ʩʲʦʪʚʝʪʥʦ ʤʝʜʠʘʥʘ, ʲʛʣʦʧʦʣʦʚʷʱʘ ʠ 

ʚʠʩʦʯʠʥʘ ʢʲʤ ʩʪʨʘʥʘʪʘ AB ʚ ABCD . ɸʢʦ ʲʛʣʠʪʝ ʥʘ ʪʨʠʲʛʲʣʥʠʢʘ ʩʘ ʩʲʦʪʚʝʪʥʦ a, 

b ʠ g ʠ BCAC¸ , ʜʘ ʩʝ ʜʦʢʘʞʝ, ʯʝ: 

ʘ) ʘʢʦ ̄=90g , ʪʦ 
CL  ʝ ʲʛʣʦʧʦʣʦʚʷʱʘ ʥʘ MCDÏ  ʠ 

2

ab-
=Ï=Ï DCLMCL ; 

ʙ) ʘʢʦ 
CL  ʝ ʲʛʣʦʧʦʣʦʚʷʱʘ ʥʘ MCDÏ , ʪʦ ¯=Ï 90C  ʠ 

2

ab-
=Ï=Ï DCLMCL . 

ɿʘʜʘʯʘ 18. ʆʪʩʝʯʢʘʪʘ CD  ʝ ʚʠʩʦʯʠʥʘ ʚ ABCD  ʩ ¯<Ï 90BAC , ¯<Ï 90ABC  

ʠ ABCBAC Ï̧Ï . ʆʢʦʣʦ ABCD  ʝ ʦʧʠʩʘʥʘ ʦʢʨʲʞʥʦʩʪ ʩ ʜʠʘʤʝʪʲʨ CM. ɸʢʦ 

ʧʨʘʚʘʪʘ CD  ʧʨʝʩʠʯʘ ʦʧʠʩʘʥʘʪʘ ʦʢʨʲʞʥʦʩʪ ʚ ʪʦʯʢʘ N, ʜʦʢʘʞʝʪʝ, ʯʝ 

ʯʝʪʠʨʠʲʛʲʣʥʠʢʲʪ ABMN  ʝ ʨʘʚʥʦʙʝʜʨʝʥ ʪʨʘʧʝʮ. 

ɿʘʜʘʯʘ 19. ʊʦʯʢʘʪʘ D  ʝ ʩʨʝʜʘʪʘ ʥʘ ʦʩʥʦʚʘʪʘ AB ʥʘ ʨʘʚʥʦʙʝʜʨʝʥʠʷ ABCD , ʘ 

ʪʦʯʢʘ M  ʣʝʞʠ ʥʘ ʦʪʩʝʯʢʘʪʘ AD. ɺʧʠʩʘʥʠʪʝ ʚ AMCD  ʠ BMCD  ʦʢʨʲʞʥʦʩʪʠ ʩʝ 

ʜʦʧʠʨʘʪ ʜʦ CM  ʩʲʦʪʚʝʪʥʦ ʚ ʪʦʯʢʠʪʝ P  ʠ Q . 

ʘ) ɼʦʢʘʞʝʪʝ, ʯʝ MDPQ= . 
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ʙ) ʅʘʤʝʨʝʪʝ ʦʪʥʦʰʝʥʠʝʪʦ BMAM : , ʘʢʦ ABPQ
5

2
= . 

ɿʘʜʘʯʘ 20. ɺ ʨʘʚʥʦʙʝʜʨʝʥʠʷ ʪʨʘʧʝʮ ABCD ( CDAB || ) ʚʧʠʩʘʥʠʪʝ ʦʢʨʲʞʥʦʩʪʠ 

ʚ ʪʨʠʲʛʲʣʥʠʮʠʪʝ ABC ʠ ACD  ʩʝ ʜʦʧʠʨʘʪ ʜʦ ʜʠʘʛʦʥʘʣʘ AC  ʩʲʦʪʚʝʪʥʦ ʚ ʪʦʯʢʠʪʝ P  

ʠ Q. ʅʘʤʝʨʝʪʝ: 

ʘ) PQ, ʘʢʦ 10=AB , 6=CD  ʠ 7=BC ; 

ʙ) ʙʝʜʨʦʪʦ ʥʘ ʪʨʘʧʝʮʘ, ʘʢʦ 8=AB , 4=CD  ʠ 2=PQ . 

ɿʘʜʘʯʘ 21. ɸʢʦ ʨʘʜʠʫʩʠʪʝ ʥʘ ʚʲʥʰʥʦ ʚʧʠʩʘʥʠʪʝ ʦʢʨʲʞʥʦʩʪʠ ʟʘ ABCD  ʩʘ 

ʩʲʦʪʚʝʪʥʦ ar , br  ʠ cr , ʜʦʢʘʞʝʪʝ, ʯʝ: 

ʘ) ( ) cbaaABC rrrrrapS ...=-=D ; 

ʙ) 
2

tg
a

pra = ; 

ʚ) 
rrrr cba

1111
=++ ; 

ʛ) 
( )ap

cba
rR a

-
=

4
. ; 

ʜ) Rrrrr cba 4=-++ . 





 

 

 

Ä4.ɺʧʠʩʘʥ ʯʝʪʠʨʠʲʛʲʣʥʠʢ. ʆʧʠʩʘʥ ʯʝʪʠʨʠʲʛʲʣʥʠʢ 
 

ɺ ʪʦʟʠ ʧʘʨʘʛʨʘʬ ʩʲʱʝʩʪʚʝʥʦ ʩʝ ʠʟʧʦʣʟʚʘʪ ʨʘʟʛʣʝʜʘʥʠʪʝ ʚ ([ʄ], ʛʣ.II, Ä4)  

ʧʦʥʷʪʠʷ ʠ ʪʝʦʨʝʤʠ. 

ɿʘʜʘʯʘ 1. ɺʲʨʭʫ ʦʢʨʲʞʥʦʩʪ ʩ ʮʝʥʪʲʨ O  ʩʘ ʜʘʜʝʥʠ ʧʦʩʣʝʜʦʚʘʪʝʣʥʦ ʪʦʯʢʠʪʝ 

A , B , C  ʠ D, ʢʘʪʦ ¯==
ÆÆ

60CDAB . ɼʘ ʩʝ ʜʦʢʘʞʝ, ʯʝ ʩʨʝʜʠʪʝ ʥʘ ʦʪʩʝʯʢʠʪʝ OA , 

OD  ʠ BC  ʩʘ ʚʲʨʭʦʚʝ ʥʘ ʨʘʚʥʦʩʪʨʘʥʝʥ ʪʨʠʲʛʲʣʥʠʢ. 

ɿʘʜʘʯʘ 2. ɼʘ ʩʝ ʜʦʢʘʞʝ, ʯʝ ʪʦʯʢʠʪʝ, ʩʠʤʝʪʨʠʯʥʠ ʥʘ ʦʨʪʦʮʝʥʪʲʨʘ ʥʘ 

ʦʩʪʨʦʲʛʲʣʝʥ ʪʨʠʲʛʲʣʥʠʢ ʩʧʨʷʤʦ ʩʪʨʘʥʠʪʝ ʤʫ, ʣʝʞʘʪ ʥʘ ʦʧʠʩʘʥʘʪʘ ʦʢʦʣʦ 

ʪʨʠʲʛʲʣʥʠʢʘ ʦʢʨʲʞʥʦʩʪ.  

ɿʘʜʘʯʘ 3. 1AA , 1BB  ʠ 1CC  ʩʘ ʚʠʩʦʯʠʥʠ ʚ ʦʩʪʨʦʲʛʲʣʥʠʷʪ ABCD . ɸʢʦ ʲʛʣʠʪʝ 

ʥʘ ʪʨʠʲʛʲʣʥʠʢʘ ʩʘ ʩʲʦʪʚʝʪʥʦ a, b ʠ g, ʥʘʤʝʨʝʪʝ ʲʛʣʠʪʝ ʥʘ ʪʨʠʲʛʲʣʥʠʮʠʪʝ CBA 11 , 

11BCA , 11CAB  ʠ 111 CBA .  

ɿʘʜʘʯʘ 4. ɼʠʘʛʦʥʘʣʠʪʝ ʥʘ ʚʧʠʩʘʥ ʚ ʦʢʨʲʞʥʦʩʪ ʯʝʪʠʨʠʲʛʲʣʥʠʢ ʩʘ ʚʟʘʠʤʥʦ 

ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʠ. ʇʨʝʟ ʚʲʨʭʦʚʝʪʝ ʤʫ ʩʘ ʧʦʩʪʨʦʝʥʠ ʜʦʧʠʨʘʪʝʣʥʠ ʢʲʤ ʦʢʨʲʞʥʦʩʪʪʘ. 

ɼʘ ʩʝ ʜʦʢʘʞʝ, ʯʝ ʧʨʝʩʝʯʥʠʪʝ ʪʦʯʢʠ ʥʘ ʪʝʟʠ ʜʦʧʠʨʘʪʝʣʥʠ ʣʝʞʘʪ ʥʘ ʝʜʥʘ ʦʢʨʲʞʥʦʩʪ. 

ɿʘʜʘʯʘ 5. ɼʲʣʞʠʥʠʪʝ ʥʘ ʙʝʜʨʘʪʘ ʥʘ ʪʨʘʧʝʮ ʩʘ 5ʩʤ ʠ 3ʩʤ. ɺ ʪʨʘʧʝʮʘ ʤʦʞʝ ʜʘ 

ʩʝ ʚʧʠʰʝ ʦʢʨʲʞʥʦʩʪ. ʉʨʝʜʥʘʪʘ ʦʩʥʦʚʘ ʥʘ ʪʨʘʧʝʮʘ ʛʦ ʨʘʟʜʝʣʷ ʥʘ ʯʘʩʪʠ, ʣʠʮʘʪʘ ʥʘ 

ʢʦʠʪʦ ʩʝ ʦʪʥʘʩʷʪ ʪʲʡ ʢʘʢʪʦ 13:7 . ʅʘʤʝʨʝʪʝ ʚʠʩʦʯʠʥʘʪʘ ʥʘ ʪʨʘʧʝʮʘ. 

ɿʘʜʘʯʘ 6. ɺ ABCD  CL  ʝ ʲʛʣʦʧʦʣʦʚʷʱʘ, ʘ ʪʦʯʢʠʪʝ O , 1O  ʠ 2O  ʩʘ ʩʲʦʪʚʝʪʥʦ 

ʮʝʥʪʨʦʚʝʪʝ ʥʘ ʦʧʠʩʘʥʠʪʝ ʦʢʨʲʞʥʦʩʪʠ ʦʢʦʣʦ ABCD , ALCD  ʠ BLCD . ɸʢʦ ʲʛʣʠʪʝ 

ʥʘ ABCD  ʩʘ ʩʲʦʪʚʝʪʥʦ a, b ʠ g ʢʘʪʦ ab> , ʜʘ ʩʝ ʥʘʤʝʨʷʪ ʲʛʣʠʪʝ ʥʘ 

ʪʨʠʲʛʲʣʥʠʮʠʪʝ 21OOO , OAO1  ʠ OBO2 . 

ɿʘʜʘʯʘ 7. ɼʘʜʝʥ ʝ ʯʝʪʠʨʠʲʛʲʣʥʠʢ ʚʧʠʩʘʥ ʚ ʦʢʨʲʞʥʦʩʪ. ʇʨʝʟ ʩʨʝʜʘʪʘ ʥʘ ʚʩʷʢʘ 

ʦʪ ʩʪʨʘʥʠʪʝ ʤʫ ʝ ʧʦʩʪʨʦʝʥ ʧʝʨʧʝʥʜʠʢʫʣʷʨ ʢʲʤ ʩʨʝʱʫʣʝʞʘʱʘʪʘ ʩʪʨʘʥʘ. ɼʘ ʩʝ ʜʦʢʘʞʝ, 

ʯʝ ʯʝʪʠʨʠʪʝ ʧʝʨʧʝʥʜʠʢʫʣʷʨʘ ʩʝ ʧʨʝʩʠʯʘʪ ʚ ʝʜʥʘ ʪʦʯʢʘ. 

ɿʘʜʘʯʘ 8. ʊʦʯʢʘ M  ʣʝʞʠ ʥʘ ʦʧʠʩʘʥʘʪʘ ʦʢʦʣʦ ʪʨʠʲʛʲʣʥʠʢ ABC ʦʢʨʲʞʥʦʩʪ. 

ɼʘ ʩʝ ʜʦʢʘʞʝ, ʯʝ ʧʝʪʠʪʝ ʥʘ ʧʝʨʧʝʥʜʠʢʫʣʷʨʠʪʝ, ʩʧʫʩʥʘʪʠ ʦʪ ʪʘʟʠ ʪʦʯʢʘ ʢʲʤ ʧʨʘʚʠʪʝ 

AB, BCʠ AC, ʣʝʞʘʪ ʥʘ ʝʜʥʘ ʧʨʘʚʘ (ʧʨʘʚʘ ʥʘ ʉʠʤʩʲʥ). 

ɿʘʜʘʯʘ 9. ɼʘʜʝʥ ʝ ABCD  ʩ ¯>Ï 90ABC . ʆʪʩʝʯʢʘʪʘ CM  ʝ ʜʠʘʤʝʪʲʨ ʥʘ 

ʦʧʘʩʘʥʘʪʘ ʦʢʦʣʦ ABCD  ʦʢʨʲʞʥʦʩʪ k, ʘ ʪʦʯʢʘ N  ʣʝʞʠ ʥʘ k  ʪʘʢʘ, ʯʝ ABMN || . ɼʘ 

ʩʝ ʜʦʢʘʞʝ, ʯʝ ʧʨʘʚʘʪʘ CN  ʝ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʘ ʥʘ ʧʨʘʚʘʪʘ AB. 

ɿʘʜʘʯʘ 10. ʏʝʪʠʨʠʲʛʲʣʥʠʢʲʪ ABCD ʝ ʚʧʠʩʘʥ ʚ ʦʢʨʲʞʥʦʩʪ k, ʘ ʪʦʯʢʘ M  

ʣʝʞʠ ʥʘ ʜʲʛʘʪʘ 
Æ

BC. ʒʛʣʦʧʦʣʦʚʷʱʠʪʝ ʥʘ AMBÏ  ʠ CMDÏ  ʧʨʝʩʠʯʘʪ k  ʩʲʦʪʚʝʪʥʦ ʚ 

ʪʦʯʢʠʪʝ P  ʠ Q. ɼʘ ʩʝ ʜʦʢʘʞʝ, ʯʝ CDAB ||  ʪʦʯʥʦ ʪʦʛʘʚʘ, ʢʦʛʘʪʦ ¯=Ï 90PMQ . 

ɿʘʜʘʯʘ 11. ʊʦʯʢʠʪʝ P  ʠ Q  ʣʝʞʘʪ ʩʲʦʪʚʝʪʥʦ ʥʘ ʩʪʨʘʥʠʪʝ AB ʠ AC  ʥʘ 

ʨʘʚʥʦʩʪʨʘʥʥʠʷ ABCD  ʪʘʢʘ, ʯʝ CQAP= . ɸʢʦ CP  ʧʨʝʩʠʯʘ BQ  ʚ ʪʦʯʢʘ M , 

ʜʦʢʘʞʝʪʝ, ʯʝ ʦʢʦʣʦ ʯʝʪʠʨʠʲʛʲʣʥʠʢʘ APMQ ʤʦʞʝ ʜʘ ʩʝ ʦʧʠʰʝ ʦʢʨʲʞʥʦʩʪ. 



 

ɿʘʜʘʯʘ 12. ʊʦʯʢʠʪʝ P  ʠ Q  ʣʝʞʘʪ ʩʲʦʪʚʝʪʥʦ ʥʘ ʩʪʨʘʥʠʪʝ AB ʠ AC  ʥʘ 

ʨʘʚʥʦʩʪʨʘʥʥʠʷ ABCD  ʪʘʢʘ, ʯʝ CQAP= , ʘ M  ʝ ʧʨʝʩʝʯʥʘʪʘ ʪʦʯʢʘ ʥʘ ʧʨʘʚʠʪʝ CP  ʠ 

BQ. ɼʦʢʘʞʝʪʝ, ʯʝ BQAM^  ʪʦʯʥʦ ʪʦʛʘʚʘ, ʢʦʛʘʪʦ ABAP
3

1
= . 

ɿʘʜʘʯʘ 13. ʊʦʯʢʠʪʝ P  ʠ Q  ʣʝʞʘʪ ʩʲʦʪʚʝʪʥʦ ʥʘ ʩʪʨʘʥʠʪʝ AB ʠ AC  ʥʘ 

ʨʘʚʥʦʩʪʨʘʥʥʠʷ ABCD  ʪʘʢʘ, ʯʝ CQAP= , ʘ M  ʝ ʧʨʝʩʝʯʥʘʪʘ ʪʦʯʢʘ ʥʘ ʧʨʘʚʠʪʝ CP  ʠ 

BQ. ɼʦʢʘʞʝʪʝ, ʯʝ ABAP
3

2
=  ʪʦʯʥʦ ʪʦʛʘʚʘ, ʢʦʛʘʪʦ ¯=Ï 150AMB . 

ɿʘʜʘʯʘ 14. ʊʦʯʢʘʪʘ M  ʣʝʞʠ ʥʘ ʩʪʨʘʥʘʪʘ AB ʥʘ ABCD , ʘ ʪʦʯʢʠʪʝ O , 1O  ʠ 

2O  ʩʘ ʮʝʥʪʨʦʚʝʪʝ ʥʘ ʦʧʠʩʘʥʠʪʝ ʩʲʦʪʚʝʪʥʦ ʦʢʦʣʦ ABCD , AMCD  ʠ BMCD  

ʦʢʨʲʞʥʦʩʪʠ. ɼʦʢʘʞʝʪʝ, ʯʝ: 

ʘ) ʦʢʦʣʦ ʯʝʪʠʨʠʲʛʲʣʥʠʢʘ COOO 21  ʤʦʞʝ ʜʘ ʩʝ ʦʧʠʰʝ ʦʢʨʲʞʥʦʩʪ; 

ʙ) BCAC=  ʪʦʯʥʦ ʪʦʛʘʚʘ, ʢʦʛʘʪʦ COCO 21 = . 

ɿʘʜʘʯʘ 15. ɼʘʜʝʥ ʝ ʪʨʠʲʛʲʣʥʠʢ ABC. ɺʲʥʰʥʦ ʟʘ ʥʝʛʦ ʩʘ ʧʦʩʪʨʦʝʥʠ 

ʨʘʚʥʦʩʪʨʘʥʥʠʪʝ ʪʨʠʲʛʲʣʥʠʮʠ 1BCA , 1ACB  ʠ 1ABC. ɼʦʢʘʞʝʪʝ, ʯʝ: 

ʘ) 111 CCBBAA == ; 

ʙ) ʧʨʘʚʠʪʝ 1AA , 1BB  ʠ 1CC  ʩʝ ʧʨʝʩʠʯʘʪ ʚ ʝʜʥʘ ʪʦʯʢʘ P ; 

ʚ) ʦʢʨʲʞʥʦʩʪʠʪʝ, ʦʧʠʩʘʥʠ ʦʢʦʣʦ ʨʘʚʥʦʩʪʨʘʥʥʠʪʝ ʪʨʠʲʛʲʣʥʠʮʠ, ʩʝ ʧʨʝʩʠʯʘʪ ʚ 

ʪʦʯʢʘ P ; 

ʛ) ʘʢʦ 1O , 2O  ʠ 3O  ʩʘ ʮʝʥʪʨʦʚʝʪʝ ʥʘ ʦʧʠʩʘʥʠʪʝ ʦʢʨʲʞʥʦʩʪʠ, ʪʦ 321 OOOD  ʝ 

ʨʘʚʥʦʩʪʨʘʥʝʥ. 

ɿʘʜʘʯʘ 16. ʊʦʯʢʘ O  ʝ ʮʝʥʪʲʨʲʪ ʥʘ ʚʧʠʩʘʥʘʪʘ ʚ ABCD  ʦʢʨʲʞʥʦʩʪ, ʘ ʪʦʯʢʘʪʘ 

1O  - ʮʝʥʪʲʨʲʪ ʥʘ ʚʲʥʰʥʦ ʚʧʠʩʘʥʘʪʘ ʟʘ ʩʪʨʘʥʘʪʘ BC  ʦʢʨʲʞʥʦʩʪ. ɼʘ ʩʝ ʜʦʢʘʞʝ, ʯʝ 

ʩʨʝʜʘʪʘ ʥʘ ʦʪʩʝʯʢʘʪʘ 1OO  ʣʝʞʠ ʥʘ ʦʧʠʩʘʥʘʪʘ ʦʢʦʣʦ ABCD  ʦʢʨʲʞʥʦʩʪ. 

ɿʘʜʘʯʘ 17. ɼʘʜʝʥ ʝ ʪʲʧʦʲʛʲʣʥʠʷʪ ABCD  ʩ ¯>Ï 90C  ʠ ʚʠʩʦʯʠʥʠ 1AA , 1BB  ʠ 

1CC . ɼʘ ʩʝ ʜʦʢʘʞʝ, ʯʝ ʚʲʨʭʲʪ C  ʝ ʮʝʥʪʲʨ ʥʘ ʚʧʠʩʘʥʘʪʘ ʚ 111 CBAD  ʦʢʨʲʞʥʦʩʪ, ʘ 

ʦʨʪʦʮʝʥʪʲʨʲʪ ʥʘ ABCD  ʠ ʚʲʨʭʦʚʝʪʝ A  ʠ B  ʩʘ ʮʝʥʪʨʦʚʝ ʥʘ ʚʲʥʰʥʦ ʚʧʠʩʘʥʠʪʝ ʟʘ 

111 CBAD  ʦʢʨʲʞʥʦʩʪʠ. 

ɿʘʜʘʯʘ 18. ɼʘʜʝʥ ʝ ʯʝʪʠʨʠʲʛʲʣʥʠʢʲʪ ABCD ʩʲʩ ʩʪʨʘʥʠ aAB=  ʠ cCD=  

( ca> ). ʊʦʯʢʠʪʝ P  ʠ Q  ʣʝʞʘʪ ʩʲʦʪʚʝʪʥʦ ʥʘ ʩʪʨʘʥʠʪʝ BC  ʠ AD  ʪʘʢʘ, ʯʝ 

ʯʝʪʠʨʠʲʛʲʣʥʠʢʲʪ ABPQ ʝ ʦʧʠʩʘʥ ʦʢʦʣʦ ʦʢʨʲʞʥʦʩʪ. ʇʝʨʠʤʝʪʨʠʪʝ ʥʘ 

ʯʝʪʠʨʠʲʛʲʣʥʠʮʠʪʝ ABPQ ʠ QPCD ʩʘ ʩʲʦʪʚʝʪʥʦ 12p  ʠ 22p . ɼʦʢʘʞʝʪʝ, ʯʝ ʚ 

ʯʝʪʠʨʠʲʛʲʣʥʠʢʘ QPCD ʤʦʞʝ ʜʘ ʩʝ ʚʧʠʰʝ ʦʢʨʲʞʥʦʩʪ ʪʦʯʥʦ ʪʦʛʘʚʘ, ʢʦʛʘʪʦ 

capp -=- 21 . 

ɿʘʜʘʯʘ 19. ɼʠʘʛʦʥʘʣʠʪʝ ʥʘ ʯʝʪʠʨʠʲʛʲʣʥʠʢʘ ABCD ʩʝ ʧʨʝʩʠʯʘʪ ʚ ʪʦʯʢʘ O, ʘ 

ʪʦʯʢʠʪʝ 0A , 0B , 0C  ʠ 0D  ʩʘ ʦʨʪʦʛʦʥʘʣʥʠʪʝ ʧʨʦʝʢʮʠʠ ʥʘ O  ʩʲʦʪʚʝʪʥʦ ʚʲʨʭʫ 

ʧʨʘʚʠʪʝ AB, BC , CD  ʠ DA. ɼʦʢʘʞʝʪʝ, ʯʝ: 

ʘ) ʘʢʦ ʦʢʦʣʦ ʯʝʪʠʨʠʲʛʲʣʥʠʢʲʪ ABCD ʤʦʞʝ ʜʘ ʩʝ ʦʧʠʰʝ ʦʢʨʲʞʥʦʩʪ, ʪʦ ʚ 

ʯʝʪʠʨʠʲʛʲʣʥʠʢʘ 0000 DCBA  ʤʦʞʝ ʜʘ ʩʝ ʚʧʠʰʝ ʦʢʨʲʞʥʦʩʪ; 



 

ʙ) ʘʢʦ O  ʣʝʞʠ ʥʘ ʥʷʢʦʷ ʦʪ ʲʛʣʦʧʦʣʦʚʷʱʠʪʝ ʥʘ ʯʝʪʠʨʠʲʛʲʣʥʠʢʘ 0000 DCBA , ʪʦ 

ʦʢʦʣʦ ʯʝʪʠʨʠʲʛʲʣʥʠʢʘ ABCD ʤʦʞʝ ʜʘ ʩʝ ʦʧʠʰʝ ʦʢʨʲʞʥʦʩʪ. 

ɿʘʜʘʯʘ 20. ɼʘʜʝʥ ʝ ʦʩʪʲʨ ʲʛʲʣ ( )qp,Ï . ɺ ʲʛʲʣʘ ʩʘ ʚʧʠʩʘʥʠ ʜʚʝ ʥʝʧʨʝʩʠʯʘʱʠ 

ʩʝ ʦʢʨʲʞʥʦʩʪʠ 1k  ʠ 2k , ʥʘ ʢʦʠʪʦ ʦʙʱʘʪʘ ʚʲʪʨʝʰʥʘ ʜʦʧʠʨʘʪʝʣʥʘ ʝ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʘ 

ʥʘ ʨʘʤʦʪʦ p. ʇʦʩʪʨʦʝʥʠ ʩʘ ʜʨʫʛʠʪʝ ʜʚʝ ʜʦʧʠʨʘʪʝʣʥʠ 1t  ʠ 2t  ʢʲʤ ʜʚʝʪʝ ʦʢʨʲʞʥʦʩʪʠ, 

ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʠ ʥʘ ʨʘʤʦʪʦ p. ʅʘʤʝʨʝʪʝ ʣʠʮʝʪʦ ʥʘ ʯʝʪʠʨʠʲʛʲʣʥʠʢʘ, ʦʧʨʝʜʝʣʝʥ ʦʪ 

1t  ʠ 2t  ʠ ʨʘʤʝʥʝʪʝ p  ʠ q, ʘʢʦ ʩʪʨʘʥʠʪʝ ʤʫ ʚʲʨʭʫ ʨʘʤʝʥʝʪʝ p  ʠ q  ʠʤʘʪ ʜʲʣʞʠʥʠ a  

ʠ b . 

ɿʘʜʘʯʘ 21. ɺ ʜʝʣʪʦʠʜʘ ABCD ( ADAB= ) ʝ ʚʧʠʩʘʥʘ ʦʢʨʲʞʥʦʩʪ k. ɼʦʢʘʞʝʪʝ, 

ʯʝ ʧʨʘʚʠʪʝ, ʦʧʨʝʜʝʣʝʥʠ ʦʪ ʜʦʧʠʨʥʠʪʝ ʪʦʯʢʠ ʥʘ k  ʩʲʩ ʩʨʝʱʫʧʦʣʦʞʥʠʪʝ ʩʪʨʘʥʠ ʥʘ 

ʜʝʣʪʦʠʜʘ, ʤʠʥʘʚʘʪ ʧʨʝʟ ʧʨʝʩʝʯʥʘʪʘ ʪʦʯʢʘ ʥʘ ʜʠʘʛʦʥʘʣʠʪʝ ʤʫ. 

ɿʘʜʘʯʘ 22. ʆʢʦʣʦ ʯʝʪʠʨʠʲʛʲʣʥʠʢ ʤʦʞʝ ʜʘ ʩʝ ʦʧʠʰʝ ʦʢʨʲʞʥʦʩʪ. ɼʦʢʘʞʝʪʝ, ʯʝ 

ʘʢʦ ʜʠʘʛʦʥʘʣʠʪʝ ʤʫ ʩʘ ʨʘʚʥʠ, ʪʦ ʪʦʡ ʝ ʨʘʚʥʦʙʝʜʨʝʥ ʪʨʘʧʝʮ. 

ɿʘʜʘʯʘ 23. ɺʧʠʩʘʥʘʪʘ ʚ ʯʝʪʠʨʠʲʛʲʣʥʠʢ ABCD  ʦʢʨʲʞʥʦʩʪ ʩʝ ʜʦʧʠʨʘ ʜʦ AB, 

BC , CD  ʠ DA  ʩʲʦʪʚʝʪʥʦ ʚ ʪʦʯʢʠʪʝ M , P , N  ʠ Q. ɼʘ ʩʝ ʜʦʢʘʞʝ, ʯʝ ʘʢʦ 

NQMP^ , ʪʦ ʦʢʦʣʦ ABCD ʤʦʞʝ ʜʘ ʩʝ ʦʧʠʰʝ ʦʢʨʲʞʥʦʩʪ. 

ɿʘʜʘʯʘ 24. ɼʘʜʝʥ ʝ ʲʛʲʣ ʩ ʚʨʲʭ A. ɺʲʨʭʫ ʝʜʥʦʪʦ ʤʫ ʨʘʤʦ ʩʘ ʚʟʝʪʠ ʪʦʯʢʠʪʝ B  

ʠ C  ( ACAB< ), ʘ ʚʲʨʭʫ ʜʨʫʛʦʪʦ ʪʦʯʢʠʪʝ D  ʠ E  ( AEAD< ). ɸʢʦ FCDBE =Æ , 

ʜʦʢʘʞʝʪʝ, ʯʝ ʦʢʨʲʞʥʦʩʪʠʪʝ, ʦʧʠʩʘʥʠ ʦʢʦʣʦ ʪʨʠʲʛʲʣʥʠʮʠʪʝ ADC , ABE ʠ DFE  

ʤʠʥʘʚʘʪ ʧʨʝʟ ʝʜʥʘ ʪʦʯʢʘ. 

 

 

Ä5.ʇʦʜʦʙʥʠ ʪʨʠʲʛʲʣʥʠʮʠ. 

ʉʚʦʡʩʪʚʘ ʥʘ ʲʛʣʦʧʦʣʦʚʷʱʠʪʝ ʚ ʪʨʠʲʛʲʣʥʠʢʘ 
 

ɺ ʪʦʟʠ ʧʘʨʘʛʨʘʬ ʩʲʱʝʩʪʚʝʥʦ ʩʝ ʠʟʧʦʣʟʚʘʪ ʨʘʟʛʣʝʜʘʥʠʪʝ ʚ ([ʄ], ʛʣ.II, Ä5)  

ʧʦʥʷʪʠʷ ʠ ʪʝʦʨʝʤʠ. 

ɿʘʜʘʯʘ 1. ʆʢʦʣʦ ʯʝʪʠʨʠʲʛʲʣʥʠʢ ʝ ʦʧʠʩʘʥʘ ʦʢʨʲʞʥʦʩʪ ʩ ʜʠʘʤʝʪʲʨ ʝʜʠʥ ʦʪ 

ʜʠʘʛʦʥʘʣʠʪʝ ʤʫ. ɼʦʢʘʞʝʪʝ, ʯʝ ʦʨʪʦʛʦʥʘʣʥʠʪʝ ʧʨʦʝʢʮʠʠ ʥʘ ʩʨʝʱʫʧʦʣʦʞʥʠʪʝ ʜʚʦʡʢʠ 

ʩʪʨʘʥʠ ʚʲʨʭʫ ʜʨʫʛʠʷ ʜʠʘʛʦʥʘʣ ʩʘ ʨʘʚʥʠ. 

ɿʘʜʘʯʘ 2. ɺ ʪʨʘʧʝʮʘ ABCD ʧʨʝʟ ʧʨʝʩʝʯʥʘʪʘ ʪʦʯʢʘ ʥʘ ʜʠʘʛʦʥʘʣʠʪʝ ʤʫ O  ʝ 

ʧʨʝʢʘʨʘʥʘ ʧʨʘʚʘ ʫʩʧʦʨʝʜʥʘ ʥʘ ʦʩʥʦʚʠʪʝ ʤʫ AB ʠ CD, ʢʦʷʪʦ ʧʨʝʩʠʯʘ ʙʝʜʨʘʪʘ ʚ 

ʪʦʯʢʠʪʝ M  ʠ N. ɸʢʦ aAB=  ʠ bCD= , ʥʘʤʝʨʝʪʝ ʜʲʣʞʠʥʘʪʘ ʥʘ ʦʪʩʝʯʢʘʪʘ MN . 

ɿʘʜʘʯʘ 3. ɼʘʜʝʥ ʝ ʪʨʘʧʝʮ ABCD. ʉʨʝʜʘʪʘ S  ʥʘ ʛʦʣʷʤʘʪʘ ʦʩʥʦʚʘ AB  ʝ 

ʩʲʝʜʠʥʝʥʘ ʩ ʢʨʘʠʱʘʪʘ ʥʘ ʤʘʣʢʘʪʘ ʦʩʥʦʚʘ CD. ʇʨʘʚʘʪʘ AC  ʧʨʝʩʠʯʘ SD  ʚ ʪʦʯʢʘ 

M , BD  ʧʨʝʩʠʯʘ SC ʚ ʪʦʯʢʘ N, ʘ MN  ʧʨʝʩʠʯʘ AD  ʠ BC  ʩʲʦʪʚʝʪʥʦ ʚ ʪʦʯʢʠʪʝ P  

ʠ Q . 

ʘ) ɼʦʢʘʞʝʪʝ, ʯʝ CDMN || ; 

ʙ) NQMNPM == ; 

ʚ) ʅʘʤʝʨʝʪʝ MN, ʘʢʦ aAB=  ʠ bCD= . 



 

ɿʘʜʘʯʘ 4. ɿʘ ABCD  15=AB , 13=BC  ʠ 14=AC . ʇʦʩʪʨʦʝʥʘ ʝ ʧʨʘʚʘ 

ʫʩʧʦʨʝʜʥʘ ʥʘ AB ʪʘʢʘ, ʯʝ ʧʝʨʠʤʝʪʲʨʲʪ ʥʘ ʧʦʣʫʯʝʥʠʷ ʪʨʘʧʝʮ ʝ ʨʘʚʝʥ ʥʘ 39 . 

ʅʘʤʝʨʝʪʝ ʣʠʮʝʪʦ ʥʘ ʪʨʘʧʝʮʘ. 

ɿʘʜʘʯʘ 5. ʊʦʯʢʘ I  ʝ ʮʝʥʪʲʨ ʥʘ ʚʧʠʩʘʥʘʪʘ ʚ ABCD  ʦʢʨʲʞʥʦʩʪ. ɸʢʦ aBC= , 

bAC= , cAB=  ʠ 1CC  ʝ ʲʛʣʦʧʦʣʦʚʷʱʘ ʚ ABCD , ʥʘʤʝʨʝʪʝ: 

ʘ) ʦʪʥʦʰʝʥʠʝʪʦ 1: ICIC ; 

ʙ) ʜʲʣʞʠʥʘʪʘ ʥʘ ʦʪʩʝʯʢʘʪʘ AI . 

ɿʘʜʘʯʘ 6. ɼʘ ʩʝ ʜʦʢʘʞʝ, ʯʝ ʚʲʚ ʚʩʝʢʠ ʪʨʠʲʛʲʣʥʠʢ ʧʨʦʠʟʚʝʜʝʥʠʝʪʦ ʥʘ ʜʚʝ ʦʪ 

ʩʪʨʘʥʠʪʝ ʤʫ ʝ ʨʘʚʥʦ ʥʘ ʧʨʦʠʟʚʝʜʝʥʠʝʪʦ ʦʪ ʚʠʩʦʯʠʥʘʪʘ ʢʲʤ ʪʨʝʪʘʪʘ ʤʫ ʩʪʨʘʥʘ ʠ 

ʜʠʘʤʝʪʲʨʘ ʥʘ ʦʧʠʩʘʥʘʪʘ ʦʢʦʣʦ ʥʝʛʦ ʦʢʨʲʞʥʦʩʪ. 

ɿʘʜʘʯʘ 7. ɼʘʜʝʥ ʝ ʨʘʚʥʦʙʝʜʨʝʥ ʪʨʘʧʝʮ ʩ ʜʲʣʞʠʥʘ ʥʘ ʦʩʥʦʚʠʪʝ ʠ ʙʝʜʨʦʪʦ 

ʩʲʦʪʚʝʪʥʦ a , b  ʠ d  ( ba> ). ɸʢʦ ʜʠʘʛʦʥʘʣʲʪ ʤʫ ʝ ʨʘʚʝʥ ʥʘ a, ʜʦʢʘʞʝʪʝ, ʯʝ 

baad -= 22 . 

ɿʘʜʘʯʘ 8. ɼʘ ʩʝ ʜʦʢʘʞʝ, ʯʝ ʟʘ ʪʨʠʲʛʲʣʥʠʢ ba 2=  ʪʦʯʥʦ ʪʦʛʘʚʘ, ʢʦʛʘʪʦ 

cbba += 22 . 

ɿʘʜʘʯʘ 9. ʊʦʯʢʘ H  ʝ ʦʨʪʦʮʝʥʪʲʨ ʥʘ ABCD . ɸʢʦ 6=DAHBS , ʘ ʨʘʟʩʪʦʷʥʠʷʪʘ 

ʦʪ ʮʝʥʪʲʨʘ ʥʘ ʦʧʠʩʘʥʘʪʘ ʦʢʦʣʦ ABCD  ʦʢʨʲʞʥʦʩʪ ʜʦ AC  ʠ BC  ʩʘ ʩʲʦʪʚʝʪʥʦ 2  ʠ 

1, ʥʘʤʝʨʝʪʝ ACBÏ . 

ɿʘʜʘʯʘ 10. ɼʘʜʝʥ ʝ ʧʨʘʚʦʲʛʲʣʝʥ ABCD  ( ¯=Ï 90BAC ). ʊʦʯʢʘ M  ʝ ʩʨʝʜʘ ʥʘ 

AB, ʘ ʪʦʯʢʘʪʘ N  ʜʝʣʠ ʚʲʪʨʝʰʥʦ BC  ʚ ʦʪʥʦʰʝʥʠʝ 1:2 , ʩʯʠʪʘʥʦ ʦʪ C. ɸʢʦ  CM  

ʧʨʝʩʠʯʘ AN  ʚ ʪʦʯʢʘ P, ʥʘʤʝʨʝʪʝ ʦʪʥʦʰʝʥʠʷʪʘ CMCP:  ʠ ANAP: . 

ɿʘʜʘʯʘ 11. ɼʘʜʝʥ ʝ ʫʩʧʦʨʝʜʥʠʢ ABCD. ʊʦʯʢʘ E  ʝ ʩʨʝʜʘ ʥʘ DC, ʘ F  - ʩʨʝʜʘ 

ʥʘ BC. ʇʨʘʚʠʪʝ AE ʠ DF  ʩʝ ʧʨʝʩʠʯʘʪ ʚ ʪʦʯʢʘ M . ʅʘʤʝʨʝʪʝ ʚ ʢʘʢʚʦ ʦʪʥʦʰʝʥʠʝ 

ʪʦʯʢʘ M  ʜʝʣʠ ʚʲʪʨʝʰʥʦ ʚʩʷʢʘ ʦʪ ʦʪʩʝʯʢʠʪʝ DF  ʠ AE, ʩʯʠʪʘʥʦ ʩʲʦʪʚʝʪʥʦ ʦʪ D  ʠ 

A . 

ɿʘʜʘʯʘ 12. ɺ ABCD  AM  ʝ ʤʝʜʠʘʥʘ, ʘ N  ʜʝʣʠ AB ʚ ʦʪʥʦʰʝʥʠʝ 
3

2
, ʩʯʠʪʘʥʦ 

ʦʪ A. ʇʨʘʚʠʪʝ AM  ʠ CN  ʩʝ ʧʨʝʩʠʯʘʪ ʚ ʪʦʯʢʘ P. ʅʘʤʝʨʝʪʝ ʦʪʥʦʰʝʥʠʷʪʘ PCPN:  

ʠ PMAP: . 

ɿʘʜʘʯʘ 13. ɿʘ ʨʘʚʥʦʙʝʜʨʝʥʠʷ ʪʨʘʧʝʮ ABCD ( CDAB || ) 14=AB , 6=DC  ʠ 

ʜʠʘʤʝʪʲʨʲʪ ʥʘ ʚʧʠʩʘʥʘʪʘ ʦʢʨʲʞʥʦʩʪ ʝ ʨʘʚʝʥ ʥʘ 8. ʅʘʤʝʨʝʪʝ ʨʘʟʩʪʦʷʥʠʝʪʦ ʤʝʞʜʫ 

ʜʦʧʠʨʥʠʪʝ ʪʦʯʢʠ ʥʘ ʚʧʠʩʘʥʘʪʘ ʦʢʨʲʞʥʦʩʪ ʩ ʙʝʜʨʘʪʘ ʥʘ ʪʨʘʧʝʮʘ. 

ɿʘʜʘʯʘ 14. ʄʝʜʠʮʝʥʪʲʨʲʪ ʥʘ ʨʘʚʥʦʙʝʜʨʝʥ ʪʨʠʲʛʲʣʥʠʢ ʣʝʞʠ ʥʘ ʚʧʠʩʘʥʘʪʘ ʚ 

ʥʝʛʦ ʦʢʨʲʞʥʦʩʪ. 

ʘ) ɸʢʦ ʜʲʣʞʠʥʠʪʝ ʥʘ ʦʩʥʦʚʘʪʘ ʠ ʙʝʜʨʦʪʦ ʩʘ ʩʲʦʪʚʝʪʥʦ a  ʠ b, ʘ r  ʝ ʨʘʜʠʫʩ ʥʘ 

ʚʧʠʩʘʥʘʪʘ ʚ ʪʨʠʲʛʲʣʥʠʢʘ ʦʢʨʲʞʥʦʩʪ, ʜʦʢʘʞʝʪʝ, ʯʝ 222 18045 rba =+ . 

ʙ) ʅʘʤʝʨʝʪʝ r , ʘʢʦ ʧʝʨʠʤʝʪʲʨʲʪ ʥʘ ʪʨʠʲʛʲʣʥʠʢʘ ʝ ʢʦʨʝʥ ʥʘ ʫʨʘʚʥʝʥʠʝʪʦ 
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ɿʘʜʘʯʘ 15. ɺ ABCD  CL  ʝ ʲʛʣʦʧʦʣʦʚʷʱʘ. ɺʲʨʭʫ BC  ʝ ʚʟʝʪʘ ʪʦʯʢʘ M  

ʪʘʢʘʚʘ, ʯʝ BLBM= . ɸʢʦ ?=CL  ʠ mALAC =+ , ʥʘʤʝʨʝʪʝ CM . 

ɿʘʜʘʯʘ 16. ɼʘʜʝʥʠ ʩʘ ʦʢʨʲʞʥʦʩʪ k  ʠ ʪʦʯʢʘ C  ʚʲʥ ʦʪ ʥʝʷ. ʇʦʩʪʨʦʝʥʠ ʩʘ 

ʜʦʧʠʨʘʪʝʣʥʠʪʝ CA ʠ CB  ʢ̡ ʤ k  (ʊʦʯʢʠʪʝ A  ʠ B  ʣʝʞʘʪ ʥʘ k). ʊʦʯʢʘ M  ʝ 

ʧʨʦʠʟʚʦʣʥʘ ʪʦʯʢʘ ʦʪ k, ʘ MD , ME  ʠ MK  ʧʝʨʧʝʥʜʠʢʫʣʷʨʠ ʩʲʦʪʚʝʪʥʦ ʢʲʤ ʧʨʘʚʠʪʝ 

AB, CA ʠ CB. ʊʦʯʢʠʪʝ D , E  ʠ K  ʣʝʞʘʪ ʩʲʦʪʚʝʪʥʦ ʚʲʨʭʫ AB, CA ʠ CB .) 

ɼʦʢʘʞʝʪʝ, ʯʝ MKMEMD .2 = . 

ɿʘʜʘʯʘ 17. ɼʚʝ ʦʢʨʲʞʥʦʩʪʠ ʩʝ ʧʨʝʩʠʯʘʪ ʚ ʪʦʯʢʠʪʝ A  ʠ B. ʇʦʩʪʨʦʝʥʠ ʩʘ 

ʜʦʧʠʨʘʪʝʣʥʠʪʝ ʢʲʤ ʪʷʭ ʚ ʪʦʯʢʘ A, ʢʦʠʪʦ ʧʨʝʩʠʯʘʪ ʦʢʨʲʞʥʦʩʪʠʪʝ ʚ ʪʦʯʢʠʪʝ C  ʠ D . 

ɼʦʢʘʞʝʪʝ, ʯʝ: 

ʘ) AB ʝ ʩʨʝʜʥʦ ʛʝʦʤʝʪʨʠʯʥʘ ʥʘ BD  ʠ BC ; 

ʙ) ʪʦʯʢʠʪʝ A , B  ʠ ʩʨʝʜʠʪʝ ʥʘ AD  ʠ AC  ʣʝʞʘʪ ʥʘ ʝʜʥʘ ʦʢʨʲʞʥʦʩʪ. 

ɿʘʜʘʯʘ 18. ɺʲʨʭʫ ʩʪʨʘʥʘʪʘ AC  ʥʘ ABCD  ʝ ʚʟʝʪʘ ʪʦʯʢʘ D  ʠ ʧʨʝʟ ʥʝʷ ʩʘ 

ʧʨʝʢʘʨʘʥʠ ʧʨʘʚʠ, ʫʩʧʦʨʝʜʥʠ ʩʲʦʪʚʝʪʥʦ ʥʘ AB ʠ BC, ʢʦʠʪʦ ʧʨʝʩʠʯʘʪ BC  ʚ ʪʦʯʢʘ 

E, ʘ AB ʚ ʪʦʯʢʘ F. ɸʢʦ ʣʠʮʘʪʘ ʥʘ ʪʨʠʲʛʲʣʥʠʮʠʪʝ AFD  ʠ DEC  ʩʘ ʩʲʦʪʚʝʪʥʦ 1S  ʠ 

2S , ʥʘʤʝʨʝʪʝ ʣʠʮʝʪʦ ʥʘ ʫʩʧʦʨʝʜʥʠʢʘ FBED. 

ɿʘʜʘʯʘ 19. ɼʘʜʝʥ ʝ ʪʨʘʧʝʮ ABCD, ʟʘ ʢʦʡʪʦ CDAB ||  ʠ aAB= , bCD= , ʢʘʪʦ 

ba> . ɺʲʨʭʫ ʧʨʘʚʘʪʘ CD  ʥʘʤʝʨʝʪʝ ʪʦʯʢʘ M  ʪʘʢʘʚʘ, ʯʝ ʧʨʘʚʘʪʘ AM  ʜʘ ʨʘʟʜʝʣʷ 

ʪʨʘʧʝʮʘ ʥʘ ʜʚʝ ʨʘʚʥʦʣʠʮʝʚʠ ʯʘʩʪʠ. 

ɿʘʜʘʯʘ 20. ɼʘʜʝʥʘ ʝ ʦʢʨʲʞʥʦʩʪ k  ʩ ʮʝʥʪʲʨ ʪʦʯʢʘʪʘ O. ʍʦʨʜʠʪʝ CD  ʠ EF  

ʤʠʥʘʚʘʪ ʧʨʝʟ ʩʨʝʜʘʪʘ S  ʥʘ ʭʦʨʜʘʪʘ AB. ʍʦʨʜʠʪʝ ED  ʠ  ʧʨʝʩʠʯʘʪ AB  

ʩʲʦʪʚʝʪʥʦ ʚ ʪʦʯʢʠʪʝ N  ʠ M , ʢʘʪʦ ʪʦʯʢʠʪʝ ʚʲʨʭʫ kʩʘ ʚ ʨʝʜʘ E , B , D , F , A . 

ɼʦʢʘʞʝʪʝ, ʯʝ . 

ɿʘʜʘʯʘ 21. ɼʘʜʝʥʠ ʩʘ ʦʢʨʲʞʥʦʩʪʠʪʝ ),( 111 rOk  ʠ ),( 222 rOk  ʢʘʪʦ 

. ʇʨʝʟ ʪʦʯʢʘ  ʩʘ ʧʦʩʪʨʦʝʥʠ ʜʦʧʠʨʘʪʝʣʥʠ ʢʲʤ , ʢʦʠʪʦ ʧʨʝʩʠʯʘʪ  

ʚ ʪʦʯʢʠʪʝ A  ʠ B. ʇʨʝʟ  ʩʘ ʧʦʩʪʨʦʝʥʠ ʜʦʧʠʨʘʪʝʣʥʠ ʢʲʤ , ʢʦʠʪʦ ʧʨʝʩʠʯʘʪ  ʚ 

ʪʦʯʢʠʪʝ C  ʠ D. ɼʦʢʘʞʝʪʝ, ʯʝ . 

ɿʘʜʘʯʘ 22. ɼʚʝ ʦʢʨʲʞʥʦʩʪʠ ʩ ʨʘʜʠʫʩʠ r  ʠ  ʩʝ ʜʦʧʠʨʘʪ ʚʲʥʰʥʦ. ʅʘʤʝʨʝʪʝ 

ʨʘʟʩʪʦʷʥʠʝʪʦ ʦʪ ʜʦʧʠʨʥʘʪʘ ʠʤ ʪʦʯʢʘ ʜʦ ʦʙʱʘʪʘ ʠʤ ʚʲʥʰʥʘ ʜʦʧʠʨʘʪʝʣʥʘ. 

ɿʘʜʘʯʘ 23. ɼʘʜʝʥ ʝ ABCD  ʩ ʜʲʣʞʠʥʠ ʥʘ ʩʪʨʘʥʠʪʝ ʩʲʦʪʚʝʪʥʦ a , b  ʠ c  ʢʘʪʦ 

 ʠ ʪʦʯʢʘ O  ʚʲʪʨʝʰʥʘ ʟʘ ʪʨʠʲʛʲʣʥʠʢʘ. ʇʨʘʚʠʪʝ AO ,  ʠ  ʧʨʝʩʠʯʘʪ 

ʩʪʨʘʥʠʪʝ BC , AC  ʠ AB ʩʲʦʪʚʝʪʥʦ ʚ ʪʦʯʢʠʪʝ P ,  ʠ . ɼʦʢʘʞʝʪʝ, ʯʝ 

. 

ɿʘʜʘʯʘ 24. ɺ ʪʨʠʲʛʲʣʥʠʢ ABC ʩ ʣʠʮʝ  ʝ ʚʟʝʪʘ ʪʦʯʢʘ M  ʦʪ ʤʝʜʠʘʥʘʪʘ  

ʪʘʢʘʚʘ, ʯʝ . ʇʨʘʚʘʪʘ AM  ʧʨʝʩʠʯʘ ʩʪʨʘʥʘʪʘ BC  ʚ ʪʦʯʢʘ L. ʅʘʤʝʨʝʪʝ 

ʣʠʮʝʪʦ ʥʘ . 

ɿʘʜʘʯʘ 25. ɺ ABCD  bAC= , ʘ aBC= . ʇʨʝʟ ʚʲʨʭʘ B  ʝ ʧʨʝʢʘʨʘʥʘ ʧʨʘʚʘ, 

ʫʩʧʦʨʝʜʥʘ ʥʘ ʲʛʣʦʧʦʣʦʚʷʱʘʪʘ ʥʘ  ʠ ʧʨʝʩʠʯʘʱʘ ʧʨʘʚʘʪʘ AC  ʚ ʪʦʯʢʘ D. ʅʝʢʘ 

E  ʝ ʩʨʝʜʘʪʘ ʥʘ ʦʪʩʝʯʢʘʪʘ BD. ʅʘʤʝʨʝʪʝ ʚ ʢʘʢʚʦ ʦʪʥʦʰʝʥʠʝ ʧʨʘʚʘʪʘ AE ʜʝʣʠ 

ʣʠʮʝʪʦ ʥʘ ABCD . 


