
ʌʦʪʦʛʘʣʝʨʝʷ 

 çɾʠʪʪʷ ʧʨʝʜʤʝʪʥʦʾ ʢʦʤʽʩʽʾ ʧʨʠʨʦʜʥʠʯʦ-ʤʘʪʝʤʘʪʠʯʥʠʭ ʜʠʩʮʠʧʣʽʥè 

2016-2017 ʥ.ʨ. 
 

ʉʫʯʘʩʥʝ ʞʠʪʪʷ ʚʠʤʘʛʘʻ ʚʽʜ ʦʩʚʽʪʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʦʚʽʪʥʽʭ ʪʝʭʥʦʣʦʛʽʡ ʚ ʧʨʦʮʝʩʽ 

ʚʠʚʯʝʥʥʷ ʚʩʽʭ ʜʠʩʮʠʧʣʽʥ. ʉʘʤʝ ʪʦʤʫ 3D ʪʝʭʥʦʣʦʛʽʾ, ʤʫʣʴʪʠʤʝʜʽʡʥʠʡ ʩʫʧʨʦʚʽʜ, 

ʢʦʤʧôʶʪʝʨʥʽ ʧʨʦʛʨʘʤʠ ʪʠʧʫ çSkechUpè, DG, Mathematika, GRAN-2, GRAN-3, 

MatLab  ʩʪʘʣʠ ʚʞʝ ʧʦʩʪʽʡʥʠʤ ʩʫʧʨʦʚʦʜʞʝʥʥʷʤ ʣʝʢʮʽʡʥʠʭ ʪʘ ʧʨʘʢʪʠʯʥʠʭ ʟʘʥʷʪʴ.  

ʉʪʫʜʝʥʪʩʴʢʝ ʞʠʪʪʷ ï ʮʝ ʥʝ ʪʽʣʴʢʠ ʣʝʢʮʽʾ, ʧʨʘʢʪʠʯʥʽ ʪʘ ʩʝʤʽʥʘʨʩʴʢʽ ʟʘʥʷʪʪʷ, ʮʝ ʽ 

ʧʦʟʘʘʫʜʠʪʦʨʥʘ ʨʦʙʦʪʘ.  

ʑʦʨʽʯʥʦ ʩʪʫʜʝʥʪʠ ʪʝʭʥʽʢʫʤʫ ʧʨʠʡʤʘʶʪʴ ʫʯʘʩʪʴ ʫ ɺʩʝʫʢʨʘʾʥʩʴʢʽʡ ʦʣʽʤʧʽʘʜʽ ʟ 

ʤʘʪʝʤʘʪʠʢʠ, ʷʢʘ ʧʨʦʭʦʜʠʪʴ ʚ ʯʦʪʠʨʠ ʝʪʘʧʠ: 

ɯ ʪʫʨ ɯ ʝʪʘʧʫ ɺʩʝʫʢʨʘʾʥʩʴʢʦʾ ʦʣʽʤʧʽʘʜʠ ʟ ʤʘʪʝʤʘʪʠʢʠ 

(ʚʥʫʪʨʽʪʝʭʥʽʢʫʤʽʚʩʴʢʠʡ): 

 

 



 

 

˾͔ͯ͘͡Έ͙ͭ͊ͭ ͙ͦͣͨ͊͒͜͜͡: 

˱ ͣͫ͜ͼ͔       ς   ˿ ͦ͋ͦͤͫ͜͡͡Έ͙͚͟ ̐ΦόͫͭΦ͎ͪΦ ˢ-16 1/9) 

˱˱ ͣͫ͜ͼ͔      ς ˥ ͦ͜͟͡ ˨Φ όͫͭΦ͎ͪΦ ̆˴˸ ς 16 1/9) 

˱˱˱ ͣͫ͜ͼ͔     ς  ́ ͪͯ͋ͤ͊͜ ˢΦ όͫͭΦ ͎ͪΦ ˴˨-16 1/9) 

 



 

 

ɯɯ ʪʫʨ ɯ (ʤʽʩʴʢʦʛʦ)  ʝʪʘʧʫ ɺʩʝʫʢʨʘʾʥʩʴʢʦʾ ʦʣʽʤʧʽʘʜʠ ʟ ʤʘʪʝʤʘʪʠʢʠ:  

 

с ͔͔͋ͪͤ͘Ύ нлмт ͪͦͯ͟ ͍ ˨͔͍ͤͨͪͦͨͭͪͦͫ͜Έͦͣͯ͟ ͣͦͤͭ͊͗ͤͦͣͯ ͔ͭͻͤͯͣ͜͟͜ ͚ͨͪͦ΄͍ͦ ˱˱ 

ͭͯͪ  ˱ ͔ͭ͊ͨͯ ˤ͔ͫͯͪ͊ͤͫ͟͝Έͦ͟͝ ͙ͦͣͨ͊͒͜͜͡ ͘ ͔͙͙ͣ͊ͭͣ͊ͭ͟ ͔͔ͫͪ͒ ˤ˹˭ ˱-˱˱ ͍͍ͪͤ͜͜ ͔͙͊ͪ͒ͭ͊͟ͼ͜͝ 

˹͍͍ͦͦͣͦͫͦͫ͟Έͦ͟ - ˽ ͍͎͊ͦͪ͊͒ͫ͡Έ͎ͦͦ͟ ͔͎ͪͦͤͯ͜Φ  

 



 

ʇʽʜʩʫʤʢʠ ɯɯ ʪʫʨʫ ɯ ʝʪʘʧʫ ɺʩʝʫʢʨʘʾʥʩʴʢʦʾ ʦʣʽʤʧʽʘʜʠ ʟ ʤʘʪʝʤʘʪʠʢʠ 

             (ʅʦʚʦʤʦʩʢʦʚʩʴʢʦ-ʇʘʚʣʦʛʨʘʜʩʴʢʦʛʦ ʨʝʛʽʦʥʫ) 

 

1 ʤʽʩʮʝ ï  ɻʦʣʽʢ ɼʘʨôʷ  

                  ɼɼʂɹʄʊɸ 

2 ʤʽʩʮʝ ï ɹʘʮʫʣʷ ʈʫʩʣʘʥ 

                 ˽ ͍͎͊ͦͪ͊͒ͫ͡Έ͙͚͟ ͔ͭͻͤͯͣ͜͟ ˨ˤ˹˭ ζ˹͊ͼͦͤ͊͜͡Έ͙͚ͤ ͎͙ͪͤ͜;͙͚ ͍͔͙͔ͯͤͪͫͭͭ͜η 

3 ʤʽʩʮʝ -  ʉʣʦʙʦʣʽʥʩʴʢʠʡ ɭʛʦʨ 

                  ɼɼʂɹʄʊɸ 

 

 

 

 

 

 

 

  



ʅʘʛʦʨʦʜʞʝʥʥʷ ʧʝʨʝʤʦʞʮʽʚ ʦʣʽʤʧʽʘʜʠ: 

 

 

 



 

 

 

  



ʉʪʫʜʝʥʪʠ ʜʨʫʛʠʭ  ʢʫʨʩʽʚ ʧʨʠʡʤʘʣʠ ʫʯʘʩʪʴ ʫ  ʦʥʣʘʡʥ-ʦʣʽʤʧʽʘʜ ̔ʟ ʤʘʪʝʤʘʪʠʢʠ 

"ʄʘʪʝʤʘʪʠʢʘ ʘʙʽʪʫʨʽʻʥʪʘʤ".  

ʅʘʡʢʨʘʱʽ ʨʝʟʫʣʴʪʘʪʠ ʦʪʨʠʤʘʣʠ ʩʪʫʜʝʥʪʠ ʛʨ.ɸ-15 2/9:  

-  ɹʫʜʝʥʢʦ ʅ. ï     92,59% 

-  ʐʠʤʘʥ ʉ.   ï     85,19% 

-  ʄʦʚʯʘʥ ɸ.  ï     81,48% 

-  ʃʠʩʝʥʢʦ ɸ. ï     77,78% 

- ɺʘʩʠʣʴʻʚʘ ʄ.  ï     70,37% 

 

 

http://математика.укр/course/view.php?id=45


ʊʠʞʜʝʥʴ ʬʽʟʠʢʠ 

ʂʦʞʥʦʛʦ ʨʦʢʫ ʚ ʪʝʭʥʽʢʫʤʽ ʧʨʦʚʦʜʠʪʴʩʷ ʦʣʽʤʧʽʘʜʘ ʟ ʬʽʟʠʢʠ: 

 

 



 

  



 

ʅʦʚʦʨʽʯʥʽ ʤʘʪʝʤʘʪʠʯʥʽ ʧʝʨʝʛʦʥʠ çɯʛʨʠ ʨʦʟʫʤʫè 

29  ʣʠʩʪʦʧʘʜʘ  2016 ʨ. ɺ ɼʥʽʧʨʦʚʩʴʢʦʤʫ ʜʝʨʞʘʚʥʦʤʫ ʢʦʣʝʜʞʽ ʙʫʜʽʚʝʣʴʥʦ-

ʤʦʥʪʘʞʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʽ ʘʨʭʽʪʝʢʪʫʨʠ  ʧʨʝʜʤʝʪʥʘ ʢʦʤʽʩʽʷ ʧʨʠʨʦʜʥʠʯʦ-

ʤʘʪʝʤʘʪʠʯʥʠʭ ʜʠʩʮʠʧʣʽʥ ʟ ʤʝʪʦʶ ʬʦʨʤʫʚʘʥʥʷ  ʥʘʫʢʦʚʦʛʦ ʩʚʽʪʦʛʣʷʜʫ ʪʘ 

ʧʦʛʣʠʙʣʝʥʥʷ ʣʦʛʽʯʥʦʛʦ ʤʠʩʣʝʥʥʷ ʪʘ ʩʧʦʩʪʝʨʝʞʣʠʚʦʩʪʽ, ʚ ʨʘʤʢʘʭ ʪʠʞʥʷ 

ʤʘʪʝʤʘʪʠʢʠ ʧʨʦʚʦʜʠʣʘ  ʪʫʨʥʽʨ çɯʛʨʠ ʨʦʟʫʤʫè ʜʣʷ  ʶʥʠʭ, ʚʠʥʘʭʽʜʣʠʚʠʭ 

ʽʥʪʝʣʝʢʪʫʘʣʽʚ ʪʘ ʝʨʫʜʠʪʽʚ, ʣʶʙʠʪʝʣʽʚ ʤʘʪʝʤʘʪʠʢʠ. ʉʚʽʡ ʽʥʪʝʣʝʢʪ ʚʠʧʨʦʙʦʚʫʚʘʣʠ 12 

ʥʘʡʢʨʘʱʠʭ ʩʪʫʜʝʥʪʽʚ ʟ ʢʦʞʥʦʾ ʛʨʫʧʠ ɯ ʢʫʨʩʫ.  

 

ʇʝʨʝʤʦʞʮʽ: 

× ʐʚʝʜʯʝʥʢʦ ɯʚʘʥ ï ʩʪʫʜʝʥʪ ʛʨ. ɹɽ - 15 1/9 

× ʆʛʣʦʙʣʽʥ ɺʽʢʪʦʨ ï ʩʪʫʜʝʥʪ ʛʨ. ʉʊʉ ï 15 1/9 

 



 

 



 

 



 

 



 

 



 

 

 



 

 



 

  



˽͙͙͚ͦ͊͊ͯ͒ͭͦͪͤ͘ ͊͘ͻ͒͜ 

ζ͎͙͔̐ͨͭͫΈ͟͜ ͙ͨͪ͊ͣ͒͜͜Υ ͎͊͊͒͊͘͟ ˤ͔͍ͫͫͭͯ͜ ͍͙͒ͦ͗ͤͦΌ ͍ ͙ͭͫΎ;ͦͭͭ͜͡Ύη 

ˤ ͪ͊ͣ͊͟ͻ ͙ͭ͗ͤΎ ͔͙͙ͣ͊ͭͣ͊ͭ͟ ͍ ͎ͪͯͨ͊ͻ ˱˱ ͯͪͫͯ͟ ͍͋ͯ ͍͔͔͙͚ͨͪͦ͒ͤ ͔ͫͯͪͫ͟͟ ͍ ͫͭͦͪ͜͜Ό 

͍͙ͪͦͭͯ͘͟ ͔͔͔ͫͭͪͦͣͭͪ͜͝Φ ˿͔͙ͭͯ͒ͤͭ ͎ͪΦˣ˩-мр мκф ͨ͒͜ ͔͍͙ͪͤ͟͜ͼ͍ͭͦͣ ͍͙͊͒͊͟͡;͍͜ 

͔͙͙ͣ͊ͭͣ͊ͭ͟ ͎͍͙ͨ͒ͦͭͯ͊͜͡ ͍͒ͦͨͦ͒͜͜ ͊͘ ͔ͭͣͦΌ ζ͎͙͔̐ͨͭͫΈ͟͜ ͙ͨͪ͊ͣ͒͜͜Υ ͎͊͊͒͊͘͟ ˤ͔͍ͫͫͭͯ͜ 

͍͙͒ͦ͗ͤͦΌ ͍ ͙ͭͫΎ;ͦͭͭ͜͡Ύη 
   



  



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

ʑʦʨʽʯʥʦ ʚ ʪʝʭʥʽʢʫʤʽ ʧʨʦʚʦʜʷʪʴʩʷ ʪʠʞʥʽ ʤʘʪʝʤʘʪʠʢʠ, ʬʽʟʠʢʠ, ʭʽʤʽʾ. ʉʪʘʣʦ 

ʚʞʝ ʪʨʘʜʠʮʽʻʶ ʚ ʨʘʤʢʘʭ ʪʠʞʥʷ ʬʽʟʠʢʠ ʧʨʦʚʝʜʝʥʥʷ  ʢʦʥʢʫʨʩʫ ʪʚʦʨʯʠʭ ʤʘʣʶʥʢʽʚ 

çʇʘʨʘʜʦʢʩʠ ʬʽʟʠʢʠè.  

 

 

 

 

 



ʇʨʝʜʤʝʪʥʘ ʢʦʤʽʩʽʷ ʧʨʠʨʦʜʥʠʯʦ-ʤʘʪʝʤʘʪʠʯʥʠʭ ʜʠʩʮʠʧʣʽʥ ʚ ʨʘʤʢʘʭ ʪʠʞʥʷ 

ʤʘʪʝʤʘʪʠʢʠ ʧʨʦʚʝʣʘ  ʢʦʥʢʫʨʩ ʤʘʣʶʥʢʽʚ  çʄʦʻ ʥʘʪʭʥʝʥʥʷ - ʤʘʪʝʤʘʪʠʢʘè, 

ʢʦʥʢʫʨʩ çʄʘʪʝʤʘʪʠʯʥʘ ʚʘʣʝʥʪʠʥʢʘè , ʢʦʥʢʫʨʩ ʩʪʝʨʝʦʤʝʪʨʠʯʥʠʭ ʤʦʜʝʣʝʡ.  

 

 

 



 

ʅʘʛʦʨʦʜʞʝʥʥʷ ʧʝʨʝʤʦʞʮʽʚ ʢʦʥʢʫʨʩʫ: 

 



 

 

 


