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1. ʇʘʩʧʦʨʪ ʬʦʥʜʘ ʦʮʝʥʦʯʥʳʭ ʩʨʝʜʩʪʚ ʧʦ ʫʯʝʙʥʦʡ ʜʠʩʮʠʧʣʠʥʝ 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʟʫʯʝʥʠʷ ʜʠʩʮʠʧʣʠʥʳ: çʃʘʙʦʨʘʪʦʨʥʳʡ ʧʨʘʢʪʠʢʫʤè ʫ ʦʙʫʯʘʶʱʝʛʦʩʷ 

ʜʦʣʞʥʳ ʙʳʪʴ ʩʬʦʨʤʠʨʦʚʘʥʳ ʩʣʝʜʫʶʱʠʝ ʢʦʤʧʝʪʝʥʮʠʠ: 

 

ʂʘʪʝʛʦʨʠʷ 

(ʛʨʫʧʧʘ) 

ʢʦʤʧʝʪʝʥʮʠʡ 

 

ʂʦʜ ʠ ʥʘʠʤʝʥʦʚʘʥʠʝ 

ʂʦʜ ʠ ʥʘʠʤʝʥʦʚʘʥʠʝ ʠʥʜʠʢʘʪʦʨʘ 

ʜʦʩʪʠʞʝʥʠʷ ʢʦʤʧʝʪʝʥʮʠʠ 

                 ʋʥʠʚʝʨʩʘʣʴʥʳʝ ʢʦʤʧʝʪʝʥʮʠʠ ʠ ʠʥʜʠʢʘʪʦʨʳ ʠʭ ʜʦʩʪʠʞʝʥʠʷ 

ʆʙʷʟʘʪʝʣʴʥʳʝ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʝ ʢʦʤʧʝʪʝʥʮʠʠ ʠ ʠʥʜʠʢʘʪʦʨʳ ʠʭ ʜʦʩʪʠʞʝʥʠʷ 

 ʇʂ-9 ɺʣʘʜʝʥʠʝ ʥʘʚʳʢʘʤʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʦʧʝʨʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ, 

ʩʝʪʝʚʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʩʨʝʜʩʪʚ 

ʨʘʟʨʘʙʦʪʢʠ ʧʨʦʛʨʘʤʤʥʦʛʦ 

ʠʥʪʝʨʬʝʡʩʘ, ʧʨʠʤʝʥʝʥʠʷ ʷʟʳʢʦʚ ʠ 

ʤʝʪʦʜʦʚ ʬʦʨʤʘʣʴʥʳʭ 

ʩʧʝʮʠʬʠʢʘʮʠʡ, ʩʠʩʪʝʤ ʫʧʨʘʚʣʝʥʠʷ 

ʙʘʟʘʤʠ ʜʘʥʥʳʭ 

ʀɼ-1ʇʂ-9 

ɿʥʘʝʪ ʤʝʪʦʜʳ ʬʦʨʤʘʣʴʥʳʭ 

ʩʧʝʮʠʬʠʢʘʮʠʡ ʠ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ 

ʙʘʟʘʤʠ ʜʘʥʥʳʭ 

ʀɼ-2ʇʂ-9 

ʋʤʝʝʪ ʧʨʠʤʝʥʷʪʴ ʩʦʚʨʝʤʝʥʥʳʝ 

ʩʨʝʜʩʪʚʘ ʠ ʷʟʳʢʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ 

ʀɼ-3ʇʂ-9 

ʀʤʝʝʪ ʥʘʚʳʢʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʦʧʝʨʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ 

 ʇʂ-10 ɺʣʘʜʝʥʠʝ ʥʘʚʳʢʘʤʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʘʟʣʠʯʥʳʭ ʪʝʭʥʦʣʦʛʠʡ 

ʨʘʟʨʘʙʦʪʢʠ ʧʨʦʛʨʘʤʤʥʦʛʦ 

ʦʙʝʩʧʝʯʝʥʠʷ 

ʀɼ-1ʇʂ-10 

ɿʥʘʝʪ ʩʦʚʨʝʤʝʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ 

ʨʘʟʨʘʙʦʪʢʠ ʇʆ (ʩʪʨʫʢʪʫʨʥʦʝ, 

ʦʙʲʝʢʪʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʝ) 

ʀɼ-2ʇʂ-10 

ʋʤʝʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʦʚʨʝʤʝʥʥʳʝ 

ʪʝʭʥʦʣʦʛʠʠ ʨʘʟʨʘʙʦʪʢʠ ʇʆ 

ʀɼ-3ʇʂ-10 

ʀʤʝʝʪ ʥʘʚʳʢʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʩʦʚʨʝʤʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʨʘʟʨʘʙʦʪʢʠ 

ʇʆ 

 

2. ʇʨʦʛʨʘʤʤʘ ʦʮʝʥʠʚʘʥʠʷ ʢʦʥʪʨʦʣʠʨʫʝʤʦʡ ʢʦʤʧʝʪʝʥʮʠʠ: 

ʉʝʤʝʩʪʨ 1 

ʊʝʢʫʱʘʷ 

ʘʪʪʝʩʪʘʮʠʷ 

ʂʦʥʪʨʦʣʠʨʫʝʤʳʝ 

ʤʦʜʫʣʠ, ʨʘʟʜʝʣʳ (ʪʝʤʳ) 

ʜʠʩʮʠʧʣʠʥʳ  ʠʭ 

ʥʘʟʚʘʥʠʝ 

ʂʦʜ 

ʢʦʥʪʨʦʣʠʨʫʝʤʦʡ 

ʢʦʤʧʝʪʝʥʮʠʠ (ʠʣʠ 

ʝʝ ʯʘʩʪʠ) 

ʅʘʠʤʝʥʦʚʘʥʠʝ 

ʦʮʝʥʦʯʥʦʛʦ ʩʨʝʜʩʪʚʘ 

 

ʈʋɹɽɾʅʓʁ 

ʂʆʅʊʈʆʃʔ 

ʈʘʟʜʝʣ 1. ʇʘʨʘʜʠʛʤʳ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ  
ʇʂ-9, ʇʂ-10 

ʃɹ1 

ʈʘʟʜʝʣ 2. ʉʪʨʫʢʪʫʨʥʦʝ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ ʇʂ-9, ʇʂ-10 

ʃɹ1-ʃɹ2 

 

ʈʋɹɽɾʅɸʗ 

ɸʊʊɽʉʊɸʎʀʗ 

ʈʘʟʜʝʣ 2. ʉʪʨʫʢʪʫʨʥʦʝ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ ʇʂ-9, ʇʂ-10 

ʃɹ3- ʃɹ5 

ʇʨʦʤʝʞʫʪʦʯʥʘʷ ʘʪʪʝʩʪʘʮʠʷ 

 

ʇʂ-9, ʇʂ-10 ɿʘʯʝʪ 
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ʉʝʤʝʩʪʨ 2 

ʊʝʢʫʱʘʷ 

ʘʪʪʝʩʪʘʮʠʷ 

ʂʦʥʪʨʦʣʠʨʫʝʤʳʝ 

ʤʦʜʫʣʠ, ʨʘʟʜʝʣʳ (ʪʝʤʳ) 

ʜʠʩʮʠʧʣʠʥʳ  ʠʭ 

ʥʘʟʚʘʥʠʝ 

ʂʦʜ 

ʢʦʥʪʨʦʣʠʨʫʝʤʦʡ 

ʢʦʤʧʝʪʝʥʮʠʠ (ʠʣʠ 

ʝʝ ʯʘʩʪʠ) 

ʅʘʠʤʝʥʦʚʘʥʠʝ 

ʦʮʝʥʦʯʥʦʛʦ ʩʨʝʜʩʪʚʘ 

 

ʈʋɹɽɾʅʓʁ 

ʂʆʅʊʈʆʃʔ 

ʈʘʟʜʝʣ 4. ʉʪʨʫʢʪʫʨʥʦʝ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ ʇʂ-9, ʇʂ-10 

ʃɹ1-ʃɹ10 

 

ʈʋɹɽɾʅɸʗ 

ɸʊʊɽʉʊɸʎʀʗ 

ʈʘʟʜʝʣ 5. ɺʠʟʫʘʣʴʥʦʝ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ ʇʂ-9, ʇʂ-10 

ʃɹ11- ʃɹ18 

ʇʨʦʤʝʞʫʪʦʯʥʘʷ ʘʪʪʝʩʪʘʮʠʷ 

 

ʇʂ-9, ʇʂ-10 ɿʘʯʝʪ 

 

ʉʝʤʝʩʪʨ 3 
ʊʝʢʫʱʘʷ 

ʘʪʪʝʩʪʘʮʠʷ 

ʂʦʥʪʨʦʣʠʨʫʝʤʳʝ 

ʤʦʜʫʣʠ, ʨʘʟʜʝʣʳ (ʪʝʤʳ) 

ʜʠʩʮʠʧʣʠʥʳ  ʠʭ 

ʥʘʟʚʘʥʠʝ 

ʂʦʜ 

ʢʦʥʪʨʦʣʠʨʫʝʤʦʡ 

ʢʦʤʧʝʪʝʥʮʠʠ (ʠʣʠ 

ʝʝ ʯʘʩʪʠ) 

ʅʘʠʤʝʥʦʚʘʥʠʝ 

ʦʮʝʥʦʯʥʦʛʦ ʩʨʝʜʩʪʚʘ 

 

ʈʋɹɽɾʅʓʁ 

ʂʆʅʊʈʆʃʔ 

ʈʘʟʜʝʣ 3. ʆʩʥʦʚʳ 

ʨʘʙʦʪʳ ʚ 3D-ʨʝʜʘʢʪʦʨʝ 

Blender  

ʇʂ-10 

ʃɹ1-ʃɹ3 

ʈʘʟʜʝʣ 4. ʄʘʪʝʨʠʘʣʳ, 

ʪʝʢʩʪʫʨʳ ʇʂ-10 

ʃɹ4-ʃɹ6 

 

ʈʋɹɽɾʅɸʗ 

ɸʊʊɽʉʊɸʎʀʗ 

ʈʘʟʜʝʣ 5. ʌʠʟʠʢʘ, 

Cycles Render ʇʂ-10 

ʃɹ7-ʃɹ10 

ʇʨʦʤʝʞʫʪʦʯʥʘʷ ʘʪʪʝʩʪʘʮʠʷ 

 

ʇʂ-10 ɿʘʯʝʪ 

 

ʉʝʤʝʩʪʨ 4 
ʊʝʢʫʱʘʷ 

ʘʪʪʝʩʪʘʮʠʷ 

ʂʦʥʪʨʦʣʠʨʫʝʤʳʝ 

ʤʦʜʫʣʠ, ʨʘʟʜʝʣʳ (ʪʝʤʳ) 

ʜʠʩʮʠʧʣʠʥʳ  ʠʭ 

ʥʘʟʚʘʥʠʝ 

ʂʦʜ 

ʢʦʥʪʨʦʣʠʨʫʝʤʦʡ 

ʢʦʤʧʝʪʝʥʮʠʠ (ʠʣʠ 

ʝʝ ʯʘʩʪʠ) 

ʅʘʠʤʝʥʦʚʘʥʠʝ 

ʦʮʝʥʦʯʥʦʛʦ ʩʨʝʜʩʪʚʘ 

 

ʈʋɹɽɾʅʓʁ 

ʂʆʅʊʈʆʃʔ 

ʈʘʟʜʝʣ 6. ʅʘʩʪʨʦʡʢʘ ʠ 

ʨʝʜʘʢʪʠʨʦʚʘʥʠʝ 

ʧʦʣʠʛʦʥʘʣʴʥʦʡ ʩʝʪʢʠ 

ʇʂ-10 

ʃɹ1, ʃɹ2 

ʈʘʟʜʝʣ 7. ʄʘʪʝʨʠʘʣʳ, 

ʪʝʢʩʪʫʨʳ ʇʂ-10 

ʃɹ3-ʃɹ5 

 

ʈʋɹɽɾʅɸʗ 

ɸʊʊɽʉʊɸʎʀʗ 

ʈʘʟʜʝʣ 8. ʉʠʩʪʝʤʘ 

ʯʘʩʪʠʮ ʇʂ-10 
ʃɹ6-ʃɹ8 

ʈʘʟʜʝʣ 9. 3D-ʧʝʯʘʪʴ 
ʇʂ-10 

ʃɹ9-ʃɹ11 

ʇʨʦʤʝʞʫʪʦʯʥʘʷ ʘʪʪʝʩʪʘʮʠʷ ʇʂ-10 ɿʘʯʝʪ 
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3. ʇʦʢʘʟʘʪʝʣʠ ʠ ʢʨʠʪʝʨʠʠ ʦʮʝʥʠʚʘʥʠʷ ʢʦʤʧʝʪʝʥʮʠʠ ʧʦ ʵʪʘʧʘʤ ʬʦʨʤʠʨʦʚʘʥʠʷ, 

ʦʧʠʩʘʥʠʝ ʰʢʘʣ ʦʮʝʥʠʚʘʥʠʷ  
ʕ
ʪ
ʘ
ʧ
ʳ
 

ʦ
ʮ
ʝ
ʥ
ʠ
ʚ
ʘ
ʥ
ʠ
ʷ
 

ʢ
ʦ
ʤ
ʧ
ʝ
ʪ
ʝ
ʥ
ʮ
ʠ
ʠ

 
ʇʦʢʘʟʘʪʝʣʠ 

ʜʦʩʪʠʞʝʥʠʷ 

ʟʘʜʘʥʥʦʛʦ 

ʫʨʦʚʥʷ 

ʦʩʚʦʝʥʠʷ 

ʢʦʤʧʝʪʝʥʮʠ

ʠ 

ʂʨʠʪʝʨʠʠ ʦʮʝʥʠʚʘʥʠʷ ʨʝʟʫʣʴʪʘʪʦʚ ʦʙʫʯʝʥʠʷ 

2 3 4 5 

ʇʝʨʚʳ

ʡ ʵʪʘʧ 
ɿʥʘʪʴ 

ʇʂ-9 

 

ʅʝ ʟʥʘʝʪ ʤʝʪʦʜʳ 

ʬʦʨʤʘʣʴʥʳʭ 

ʩʧʝʮʠʬʠʢʘʮʠʡ ʠ 

ʩʠʩʪʝʤʳ 

ʫʧʨʘʚʣʝʥʠʷ 

ʙʘʟʘʤʠ ʜʘʥʥʳʭ 

 

ɿʥʘʝʪ ʤʝʪʦʜʳ 

ʬʦʨʤʘʣʴʥʳʭ 

ʩʧʝʮʠʬʠʢʘʮʠʡ ʠ 

ʩʠʩʪʝʤʳ 

ʫʧʨʘʚʣʝʥʠʷ 

ʙʘʟʘʤʠ ʜʘʥʥʳʭ 

, ʥʦ ʥʝ ʤʦʞʝʪ 

ʧʨʠʤʝʥʷʪʴ 

ɿʥʘʝʪ ʤʝʪʦʜʳ 

ʬʦʨʤʘʣʴʥʳʭ 

ʩʧʝʮʠʬʠʢʘʮʠʡ ʠ 

ʩʠʩʪʝʤʳ 

ʫʧʨʘʚʣʝʥʠʷ 

ʙʘʟʘʤʠ ʜʘʥʥʳʭ 

, ʜʦʧʫʩʢʘʷ 

ʦʰʠʙʢʠ 

ɿʥʘʝʪ ʤʝʪʦʜʳ 

ʬʦʨʤʘʣʴʥʳʭ 

ʩʧʝʮʠʬʠʢʘʮʠʡ ʠ 

ʩʠʩʪʝʤʳ 

ʫʧʨʘʚʣʝʥʠʷ 

ʙʘʟʘʤʠ ʜʘʥʥʳʭ 

 

ɺʪʦʨʦ

ʡ ɻʪʘʧ 
ʋʤʝʪʴ 

ʇʂ-9 

 

 

ʅʝ ʫʤʝʝʪ 

ʧʨʠʤʝʥʷʪʴ 

ʩʦʚʨʝʤʝʥʥʳʝ 

ʩʨʝʜʩʪʚʘ ʠ ʷʟʳʢʠ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥ

ʠ ̫

ʋʤʝʝʪ ʧʨʠʤʝʥʷʪʴ 

ʩʦʚʨʝʤʝʥʥʳʝ 

ʩʨʝʜʩʪʚʘ ʠ ʷʟʳʢʠ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥ

ʠ,̫ ʥʦ ʜʦʧʫʩʢʘʝʪ 

ʦʰʠʙʢʠ 

ʋʤʝʝʪ ʧʨʠʤʝʥʷʪʴ 

ʩʦʚʨʝʤʝʥʥʳʝ 

ʩʨʝʜʩʪʚʘ ʠ ʷʟʳʢʠ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥ

ʠʷ, ʥʦ ʜʦʧʫʩʢʘʝʪ 

ʥʝʪʦʯʥʦʩʪʠ 

ʋʤʝʝʪ 

ʧʨʠʤʝʥʷʪʴ 

ʩʦʚʨʝʤʝʥʥʳʝ 

ʩʨʝʜʩʪʚʘ ʠ ʷʟʳʢʠ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥ

ʠ ̫

ʊʨʝʪʠ

ʡ ʵʪʘʧ 
ɺʣʘʜʝʪʴ 

ʇʂ-9 

 

ʅʝ ʠʤʝʝʪ ʥʘʚʳʢʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʦʧʝʨʘʮʠʦʥʥʳʭ 

ʩʠʩʪʝʤ 

ʀʤʝʝʪ ʥʘʚʳʢʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʦʧʝʨʘʮʠʦʥʥʳʭ 

ʩʠʩʪʝʤ, ʥʦ ʥʝ 

ʚʣʘʜʝʝʪ 

ʧʦʨʷʜʢʦʤ 

ʦʬʦʨʤʣʝʥʠʷ, ʥʦ 

ʜʦʧʫʩʢʘʝʪ 

ʦʰʠʙʢʠ 

ʀʤʝʝʪ ʥʘʚʳʢʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʦʧʝʨʘʮʠʦʥʥʳʭ 

ʩʠʩʪʝʤ, ʥʦ 

ʦʰʠʙʘʝʪʩʷ, ʥʦ 

ʜʦʧʫʩʢʘʝʪ 

ʥʝʪʦʯʥʦʩʪʠ 

ʀʤʝʝʪ ʥʘʚʳʢʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʦʧʝʨʘʮʠʦʥʥʳʭ 

ʩʠʩʪʝʤ 

ʇʝʨʚʳ

ʡ ʵʪʘʧ 
ɿʥʘʪʴ 

ʇʂ-10 

ʅʝ ʟʥʘʝʪ 

ʩʦʚʨʝʤʝʥʥʳʝ 

ʪʝʭʥʦʣʦʛʠʠ 

ʨʘʟʨʘʙʦʪʢʠ ʇʆ 

(ʩʪʨʫʢʪʫʨʥʦʝ, 

ʦʙʲʝʢʪʥʦ-

ʦʨʠʝʥʪʠʨʦʚʘʥʥʦ

ʝ) 

ɿʥʘʝʪ 

ʩʦʚʨʝʤʝʥʥʳʝ 

ʪʝʭʥʦʣʦʛʠʠ 

ʨʘʟʨʘʙʦʪʢʠ ʇʆ 

(ʩʪʨʫʢʪʫʨʥʦʝ, 

ʦʙʲʝʢʪʥʦ-

ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʝ

),  ʥʦ ʜʦʧʫʩʢʘʝʪ 

ʦʰʠʙʢʠ 

ɿʥʘʝʪ 

ʩʦʚʨʝʤʝʥʥʳʝ 

ʪʝʭʥʦʣʦʛʠʠ 

ʨʘʟʨʘʙʦʪʢʠ ʇʆ 

(ʩʪʨʫʢʪʫʨʥʦʝ, 

ʦʙʲʝʢʪʥʦ-

ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʝ

),  ʥʦ ʜʦʧʫʩʢʘʝʪ 

ʥʝʪʦʯʥʦʩʪʠ 

 

ɿʥʘʝʪ 

ʩʦʚʨʝʤʝʥʥʳʝ 

ʪʝʭʥʦʣʦʛʠʠ 

ʨʘʟʨʘʙʦʪʢʠ ʇʆ 

(ʩʪʨʫʢʪʫʨʥʦʝ, 

ʦʙʲʝʢʪʥʦ-

ʦʨʠʝʥʪʠʨʦʚʘʥʥʦ

ʝ) 

 

ɺʪʦʨʦ

ʡ ʵʪʘʧ 
ʋʤʝʪʴ 

ʇʂ-10 

ʅʝ ʫʤʝʝʪ 

ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʩʦʚʨʝʤʝʥʥʳʝ 

ʪʝʭʥʦʣʦʛʠʠ 

ʨʘʟʨʘʙʦʪʢʠ ʇʆ 

 

ʋʤʝʝʪ 

ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʩʦʚʨʝʤʝʥʥʳʝ 

ʪʝʭʥʦʣʦʛʠʠ 

ʨʘʟʨʘʙʦʪʢʠ ʇʆ 

, ʜʦʧʫʩʢʘʝʪ 

ʟʥʘʯʠʪʝʣʴʥʳʝ 

ʦʰʠʙʢʠ 

ʋʤʝʝʪ 

ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʩʦʚʨʝʤʝʥʥʳʝ 

ʪʝʭʥʦʣʦʛʠʠ 

ʨʘʟʨʘʙʦʪʢʠ ʇʆ, 

ʜʦʧʫʩʢʘʝʪ 

ʥʝʟʥʘʯʠʪʝʣʴʥʳʝ 

ʦʰʠʙʢʠ 

ʋʤʝʝʪ 

ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʩʦʚʨʝʤʝʥʥʳʝ 

ʪʝʭʥʦʣʦʛʠʠ 

ʨʘʟʨʘʙʦʪʢʠ ʇʆ 

 

ʊʨʝʪʠ

ʡ ʵʪʘʧ 
ɺʣʘʜʝʪʴ 

ʇʂ-10 

ʅʝ ʠʤʝʝʪ ʥʘʚʳʢʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʩʦʚʨʝʤʝʥʥʳʭ 

ʀʤʝʝʪ ʥʘʚʳʢʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʩʦʚʨʝʤʝʥʥʳʭ 

ʀʤʝʝʪ ʥʘʚʳʢʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʩʦʚʨʝʤʝʥʥʳʭ 

ʀʤʝʝʪ ʥʘʚʳʢʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʩʦʚʨʝʤʝʥʥʳʭ 
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ʮ
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ʦ
ʤ
ʧ
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ʝ
ʥ
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ʠ

 

ʇʦʢʘʟʘʪʝʣʠ 

ʜʦʩʪʠʞʝʥʠʷ 

ʟʘʜʘʥʥʦʛʦ 

ʫʨʦʚʥʷ 

ʦʩʚʦʝʥʠʷ 

ʢʦʤʧʝʪʝʥʮʠ

ʠ 

ʂʨʠʪʝʨʠʠ ʦʮʝʥʠʚʘʥʠʷ ʨʝʟʫʣʴʪʘʪʦʚ ʦʙʫʯʝʥʠʷ 

2 3 4 5 

ʪʝʭʥʦʣʦʛʠʡ 

ʨʘʟʨʘʙʦʪʢʠ ʇʆ 

ʪʝʭʥʦʣʦʛʠʡ 

ʨʘʟʨʘʙʦʪʢʠ ʇʆ, 

ʜʦʧʫʩʢʘʝʪ 

ʟʥʘʯʠʪʝʣʴʥʳʝ 

ʦʰʠʙʢʠ 

ʪʝʭʥʦʣʦʛʠʡ 

ʨʘʟʨʘʙʦʪʢʠ ʇʆ, 

ʜʦʧʫʩʢʘʝʪ 

ʥʝʟʥʘʯʠʪʝʣʴʥʳʝ 

ʦʰʠʙʢʠ 

ʪʝʭʥʦʣʦʛʠʡ 

ʨʘʟʨʘʙʦʪʢʠ ʇʆ 

4. ʐʢʘʣʘ ʦʮʝʥʠʚʘʥʠʷ 

ʉʦʛʣʘʩʥʦ ʇʦʣʦʞʝʥʠʶ çʆ ʧʦʨʷʜʢʝ ʦʨʛʘʥʠʟʘʮʠʠ ʘʪʪʝʩʪʘʮʠʠ ʚ ʀʊʀ ʇɻʋ ʠʤ. ʊ.ɻ. ʐʝʚʯʝʥʢʦ, 

ʠʪʦʛʦʚʘʷ ʦʮʝʥʢʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʫʤʤʫ ʙʘʣʣʦʚ, ʧʦʣʫʯʝʥʥʳʭ ʩʪʫʜʝʥʪʦʤ ʧʦ ʠʪʦʛʫ 

ʦʩʚʦʝʥʠʷ ʜʠʩʮʠʧʣʠʥʳ (ʤʦʜʫʣʷ): 

ʆʮʝʥʢʘ 

ʚ ʪʨʘʜʠʮʠʦʥʥʦʡ ʰʢʘʣʝ 

ʆʮʝʥʢʘ 

ʚ 100-ʙʘʣʣʴʥʦʡ 

ʰʢʘʣʝ 

ɹʫʢʚʝʥʥʳʝ ʵʢʚʠʚʘʣʝʥʪʳ ʦʮʝʥʦʢ ʚ 

ʰʢʘʣʝ ɿɽ 

(% ʫʩʧʝʰʥʦ ʘʪʪʝʩʪʦʚʘʥʥʳʭ) 

5 (ʦʪʣʠʯʥʦ) 88ï100 ɸ (ʦʪʣʠʯʥʦ) ï 88-100 ʙʘʣʣʦʚ    

4 (ʭʦʨʦʰʦ) 70ï87 
ɺ (ʦʯʝʥʴ ʭʦʨʦʰʦ) ï 80-87ʙʘʣʣʦʚ 

ʉ (ʭʦʨʦʰʦ) ï 70-79 ʙʘʣʣʦʚ 

3 (ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦ) 50ï69 
D(ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦ) ï 60-69 ʙʘʣʣʦʚ 

E(ʧʦʩʨʝʜʩʪʚʝʥʥʦ) ï 50-59 ʙʘʣʣʦʚ 

2 

(ʥʝʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦ) 
0ï49 

Fʭï ʥʝʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦ, ʩ ʚʦʟʤʦʞʥʦʡ 

ʧʝʨʝʩʜʘʯʝʡ ï 21-49 ʙʘʣʣʦʚ 

Fï ʥʝʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦ, ʩ ʧʦʚʪʦʨʥʳʤ 

ʠʟʫʯʝʥʠʝʤ ʜʠʩʮʠʧʣʠʥʳ ï 0-20 ʙʘʣʣʦʚ 

 ʈʘʩʰʠʬʨʦʚʢʘ ʫʨʦʚʥʷ ʟʥʘʥʠʡ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʧʦʣʫʯʝʥʥʳʤ ʙʘʣʣʘʤ, ʜʘʝʪʩʷ ʚ 

ʪʘʙʣʠʮʝ, ʫʢʘʟʘʥʥʦʡ ʥʠʞʝ 

A 

ñʆʪʣʠʯʥʦò - ʪʝʦʨʝʪʠʯʝʩʢʦʝ ʩʦʜʝʨʞʘʥʠʝ ʢʫʨʩʘ ʦʩʚʦʝʥʦ ʧʦʣʥʦʩʪʴʶ, ʙʝʟ ʧʨʦʙʝʣʦʚ, 

ʥʝʦʙʭʦʜʠʤʳʝ ʧʨʘʢʪʠʯʝʩʢʠʝ ʥʘʚʳʢʠ ʨʘʙʦʪʳ ʩ ʦʩʚʦʝʥʥʳʤ ʤʘʪʝʨʠʘʣʦʤ ʩʬʦʨʤʠʨʦʚʘʥʳ, 

ʚʩʝ ʧʨʝʜʫʩʤʦʪʨʝʥʥʳʝ ʧʨʦʛʨʘʤʤʦʡ ʦʙʫʯʝʥʠʷ ʫʯʝʙʥʳʝ ʟʘʜʘʥʠʷ ʚʳʧʦʣʥʝʥʳ, ʢʘʯʝʩʪʚʦ ʠʭ 

ʚʳʧʦʣʥʝʥʠʷ ʦʮʝʥʝʥʦ ʯʠʩʣʦʤ ʙʘʣʣʦʚ, ʙʣʠʟʢʠʤ ʢ ʤʘʢʩʠʤʘʣʴʥʦʤʫ. 

B 

ñʆʯʝʥʴ ʭʦʨʦʰʦò - ʪʝʦʨʝʪʠʯʝʩʢʦʝ ʩʦʜʝʨʞʘʥʠʝ ʢʫʨʩʘ ʦʩʚʦʝʥʦ ʧʦʣʥʦʩʪʴʶ, ʙʝʟ ʧʨʦʙʝʣʦʚ, 

ʥʝʦʙʭʦʜʠʤʳʝ ʧʨʘʢʪʠʯʝʩʢʠʝ ʥʘʚʳʢʠ ʨʘʙʦʪʳ ʩ ʦʩʚʦʝʥʥʳʤ ʤʘʪʝʨʠʘʣʦʤ ʚ ʦʩʥʦʚʥʦʤ 

ʩʬʦʨʤʠʨʦʚʘʥʳ, ʚʩʝ ʧʨʝʜʫʩʤʦʪʨʝʥʥʳʝ ʧʨʦʛʨʘʤʤʦʡ ʦʙʫʯʝʥʠʷ ʫʯʝʙʥʳʝ ʟʘʜʘʥʠʷ 

ʚʳʧʦʣʥʝʥʳ, ʢʘʯʝʩʪʚʦ ʚʳʧʦʣʥʝʥʠʷ ʙʦʣʴʰʠʥʩʪʚʘ ʠʟ ʥʠʭ ʦʮʝʥʝʥʦ ʯʠʩʣʦʤ ʙʘʣʣʦʚ, 

ʙʣʠʟʢʠʤ ʢ ʤʘʢʩʠʤʘʣʴʥʦʤʫ. 

C 

ñʍʦʨʦʰʦò - ʪʝʦʨʝʪʠʯʝʩʢʦʝ ʩʦʜʝʨʞʘʥʠʝ ʢʫʨʩʘ ʦʩʚʦʝʥʦ ʧʦʣʥʦʩʪʴʶ, ʙʝʟ ʧʨʦʙʝʣʦʚ, 

ʥʝʢʦʪʦʨʳʝ ʧʨʘʢʪʠʯʝʩʢʠʝ ʥʘʚʳʢʠ ʨʘʙʦʪʳ ʩ ʦʩʚʦʝʥʥʳʤ ʤʘʪʝʨʠʘʣʦʤ ʩʬʦʨʤʠʨʦʚʘʥʳ 

ʥʝʜʦʩʪʘʪʦʯʥʦ, ʚʩʝ ʧʨʝʜʫʩʤʦʪʨʝʥʥʳʝ ʧʨʦʛʨʘʤʤʦʡ ʦʙʫʯʝʥʠʷ ʫʯʝʙʥʳʝ ʟʘʜʘʥʠʷ 

ʚʳʧʦʣʥʝʥʳ, ʢʘʯʝʩʪʚʦ ʚʳʧʦʣʥʝʥʠʷ ʥʠ ʦʜʥʦʛʦ ʠʟ ʥʠʭ ʥʝ ʦʮʝʥʝʥʦ ʤʠʥʠʤʘʣʴʥʳʤ ʯʠʩʣʦʤ 

ʙʘʣʣʦʚ, ʥʝʢʦʪʦʨʳʝ ʚʠʜʳ ʟʘʜʘʥʠʡ ʚʳʧʦʣʥʝʥʳ ʩ ʦʰʠʙʢʘʤʠ. 

D 
ñʋʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦò - ʪʝʦʨʝʪʠʯʝʩʢʦʝ ʩʦʜʝʨʞʘʥʠʝ ʢʫʨʩʘ ʦʩʚʦʝʥʦ ʯʘʩʪʠʯʥʦ, ʥʦ 

ʧʨʦʙʝʣʳ ʥʝ ʥʦʩʷʪ ʩʫʱʝʩʪʚʝʥʥʦʛʦ ʭʘʨʘʢʪʝʨʘ, ʥʝʦʙʭʦʜʠʤʳʝ ʧʨʘʢʪʠʯʝʩʢʠʝ ʥʘʚʳʢʠ 
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ʨʘʙʦʪʳ ʩ ʦʩʚʦʝʥʥʳʤ ʤʘʪʝʨʠʘʣʦʤ ʚ ʦʩʥʦʚʥʦʤ ʩʬʦʨʤʠʨʦʚʘʥʳ, ʙʦʣʴʰʠʥʩʪʚʦ 

ʧʨʝʜʫʩʤʦʪʨʝʥʥʳʭ  ʧʨʦʛʨʘʤʤʦʡ ʦʙʫʯʝʥʠʷ ʫʯʝʙʥʳʭ ʟʘʜʘʥʠʡ ʚʳʧʦʣʥʝʥʦ, ʥʝʢʦʪʦʨʳʝ ʠʟ 

ʚʳʧʦʣʥʝʥʥʳʭ ʟʘʜʘʥʠʡ, ʚʦʟʤʦʞʥʦ, ʩʦʜʝʨʞʘʪ ʦʰʠʙʢʠ. 

E 

ñʇʦʩʨʝʜʩʪʚʝʥʥʦò - ʪʝʦʨʝʪʠʯʝʩʢʦʝ ʩʦʜʝʨʞʘʥʠʝ ʢʫʨʩʘ ʦʩʚʦʝʥʦ ʯʘʩʪʠʯʥʦ, ʥʝʢʦʪʦʨʳʝ 

ʧʨʘʢʪʠʯʝʩʢʠʝ ʥʘʚʳʢʠ ʨʘʙʦʪʳ ʥʝ ʩʬʦʨʤʠʨʦʚʘʥʳ, ʤʥʦʛʠʝ ʧʨʝʜʫʩʤʦʪʨʝʥʥʳʝ 

ʧʨʦʛʨʘʤʤʦʡ ʦʙʫʯʝʥʠʷ ʫʯʝʙʥʳʝ ʟʘʜʘʥʠʷ ʥʝ ʚʳʧʦʣʥʝʥʳ, ʣʠʙʦ ʢʘʯʝʩʪʚʦ ʚʳʧʦʣʥʝʥʠʷ 

ʥʝʢʦʪʦʨʳʭ ʠʟ ʥʠʭ ʦʮʝʥʝʥʦ ʯʠʩʣʦʤ ʙʘʣʣʦʚ, ʙʣʠʟʢʠʤ ʢ ʤʠʥʠʤʘʣʴʥʦʤʫ. 

FX 

ñʋʩʣʦʚʥʦ ʥʝʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦò - ʪʝʦʨʝʪʠʯʝʩʢʦʝ ʩʦʜʝʨʞʘʥʠʝ ʢʫʨʩʘ ʦʩʚʦʝʥʦ ʯʘʩʪʠʯʥʦ, 

ʥʝʦʙʭʦʜʠʤʳʝ ʧʨʘʢʪʠʯʝʩʢʠʝ ʥʘʚʳʢʠ ʨʘʙʦʪʳ ʥʝ ʩʬʦʨʤʠʨʦʚʘʥʳ, ʙʦʣʴʰʠʥʩʪʚʦ 

ʧʨʝʜʫʩʤʦʪʨʝʥʥʳʭ ʧʨʦʛʨʘʤʤʦʡ ʦʙʫʯʝʥʠʷ ʫʯʝʙʥʳʭ ʟʘʜʘʥʠʡ ʥʝ ʚʳʧʦʣʥʝʥʦ, ʣʠʙʦ 

ʢʘʯʝʩʪʚʦ ʠʭ ʚʳʧʦʣʥʝʥʠʷ ʦʮʝʥʝʥʦ ʯʠʩʣʦʤ ʙʘʣʣʦʚ, ʙʣʠʟʢʠʤ ʢ ʤʠʥʠʤʘʣʴʥʦʤʫ; ʧʨʠ 

ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʨʘʙʦʪʝ ʥʘʜ ʤʘʪʝʨʠʘʣʦʤ ʢʫʨʩʘ ʚʦʟʤʦʞʥʦ ʧʦʚʳʰʝʥʠʝ 

ʢʘʯʝʩʪʚʘ ʚʳʧʦʣʥʝʥʠʷ ʫʯʝʙʥʳʭ ʟʘʜʘʥʠʡ. 

F 

ñɹʝʟʫʩʣʦʚʥʦ ʥʝʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦò - ʪʝʦʨʝʪʠʯʝʩʢʦʝ ʩʦʜʝʨʞʘʥʠʝ ʢʫʨʩʘ ʥʝ ʦʩʚʦʝʥʦ, 

ʥʝʦʙʭʦʜʠʤʳʝ ʧʨʘʢʪʠʯʝʩʢʠʝ ʥʘʚʳʢʠ ʨʘʙʦʪʳ ʥʝ ʩʬʦʨʤʠʨʦʚʘʥʳ, ʚʩʝ ʚʳʧʦʣʥʝʥʥʳʝ 

ʫʯʝʙʥʳʝ ʟʘʜʘʥʠʷ ʩʦʜʝʨʞʘʪ ʛʨʫʙʳʝ ʦʰʠʙʢʠ, ʜʦʧʦʣʥʠʪʝʣʴʥʘʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʘʷ ʨʘʙʦʪʘ 

ʥʘʜ ʤʘʪʝʨʠʘʣʦʤ ʢʫʨʩʘ ʥʝ ʧʨʠʚʝʜʝʪ ʢ ʢʘʢʦʤʫ-ʣʠʙʦ ʟʥʘʯʠʤʦʤʫ ʧʦʚʳʰʝʥʠʶ ʢʘʯʝʩʪʚʘ 

ʚʳʧʦʣʥʝʥʠʷ ʫʯʝʙʥʳʭ ʟʘʜʘʥʠʡ. 

  

5.  ʊʠʧʦʚʳʝ ʢʦʥʪʨʦʣʴʥʳʝ ʟʘʜʘʥʠʷ ʠʣʠ ʠʥʳʝ ʤʘʪʝʨʠʘʣʳ, ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʦʮʝʥʢʠ 

ʟʥʘʥʠʡ, ʫʤʝʥʠʡ, ʥʘʚʳʢʦʚ ʠ (ʠʣʠ) ʦʧʳʪʘ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭ ʵʪʘʧʳ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʢʦʤʧʝʪʝʥʮʠʡ ʧʨʠ ʠʟʫʯʝʥʠʠ ʫʯʝʙʥʦʡ ʜʠʩʮʠʧʣʠʥʳ ʚ ʧʨʦʮʝʩʩʝ ʦʩʚʦʝʥʠʷ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʧʨʦʛʨʘʤʤʳ 1 ʩʝʤʝʩʪʨʘ 

 

5.1  ʊʠʧʦʚʦʡ ʚʘʨʠʘʥʪ ʟʘʜʘʥʠʷ ʥʘ ʣʘʙʦʨʘʪʦʨʥʫʶ ʨʘʙʦʪʫ 1. 

 

ʊʝʤʘ: ʀʟʫʯʝʥʠʝ ʠʥʪʝʛʨʠʨʦʚʘʥʥʦʡ ʩʨʝʜʳ Visual.net, ʪʠʧʦʚ ʜʘʥʥʳʭ ʠ ʦʧʝʨʘʮʠʡ ʷʟʳʢʘ C  

1. ʉʦʩʪʘʚʠʪʴ ʧʨʦʛʨʘʤʤʫ, ʚ ʢʦʪʦʨʦʡ ʪʨʝʙʫʝʪʩʷ ʨʘʩʩʯʠʪʘʪʴ ʛʠʧʦʪʝʥʫʟʫ ʪʨʝʫʛʦʣʴʥʠʢʘ ʧʦ 2-

ʤ ʢʘʪʝʪʘʤ (ʩ
2
=ʘ

2
+b

2
), ʜʣʠʥʳ ʢʘʪʝʪʦʚ ʚʚʝʩʪʠ  ʩ ʢʣʘʚʠʘʪʫʨʳ. ʈʝʟʫʣʴʪʘʪ ʚʳʚʝʩʪʠ ʥʘ ʢʨʘʥ. 

2. ʉʦʩʪʘʚʠʪʴ ʧʨʦʛʨʘʤʤʫ ʜʣʷ ʚʳʯʠʩʣʝʥʠʷ ʧʫʪʠ, ʧʨʦʡʜʸʥʥʦʛʦ ʣʦʜʢʦʡ, ʝʩʣʠ ʝʸ ʩʢʦʨʦʩʪʴ ʚ 

ʩʪʦʷʯʝʡ ʚʦʜʝ u ʢʤ/ʯ, ʩʢʦʨʦʩʪʴ ʪʝʯʝʥʠʷ ʨʝʢʠ ʠ ʢʤ/ʯ, ʚʨʝʤʷ ʜʚʠʞʝʥʠʷ ʧʦ ʦʟʝʨʫ t1 ʯ, ʘ 

ʧʨʦʪʠʚ ʪʝʯʝʥʠʷ ʨʝʢʠ-t2 ʯ. 

3. ɼʘʥʦ ʪʨʝʭʟʥʘʯʥʦʝ ʯʠʩʣʦ. ɺʳʚʝʩʪʠ ʥʘ ʵʢʨʘʥ ʧʦʷʩʥʝʥʠʷ ʚʠʜʘ: çɺ ʯʠʩʣʝ 746 ʢʦʣʠʯʝʩʪʚʦ 

ʩʦʪʝʥ ʨʘʚʥʦ 7, ʜʝʩʷʪʢʦʚ ï 4, ʝʜʠʥʠʮ 6è. 

4. ʦʩʪʘʚʠʪʴ ʧʨʦʛʨʘʤʤʫ, ʚ ʢʦʪʦʨʦʡ ʪʨʝʙʫʝʪʩʷ ʨʘʩʩʯʠʪʘʪʴ ʜʣʠʥʫ ʦʢʨʫʞʥʦʩʪʠ (L=2*p*R) 

ʧʨʦʠʟʚʦʣʴʥʦʛʦ ʨʘʜʠʫʩʘ, ʟʘʜʘʥʥʦʛʦ ʩ ʢʣʘʚʠʘʪʫʨʳ. ʈʝʟʫʣʴʪʘʪ ʚʳʚʝʩʪʠ ʥʘ ʵʢʨʘʥ.  

5. ɼʘʥʦ ʘ. ʅʝ ʠʩʧʦʣʴʟʫʷ ʥʠʢʘʢʠʭ ʬʫʥʢʮʠʡ ʠ ʥʠʢʘʢʠʭ ʦʧʝʨʘʮʠʡ, ʢʨʦʤʝ ʫʤʥʦʞʝʥʠʷ, 

ʧʦʣʫʯʠʪʴ ʘ
8
 ʟʘ ʪʨʠ ʦʧʝʨʘʮʠʠ; ʘ

10
 ʠ ʘ

16
 ʟʘ ʯʝʪʳʨʝ ʦʧʝʨʘʮʠʠ. 

6. ɼʘʥʦ ʯʝʪʳʨʝʭʟʥʘʯʥʦʝ ʯʠʩʣʦ. ʅʘʡʪʠ ʧʨʦʠʟʚʝʜʝʥʠʝ ʝʛʦ ʮʠʬʨ. 

7. ʉʦʩʪʘʚʠʪʴ ʧʨʦʛʨʘʤʤʫ, ʚ ʢʦʪʦʨʦʡ ʪʨʝʙʫʝʪʩʷ ʨʘʩʩʯʠʪʘʪʴ, ʩʢʦʣʴʢʦ ʜʝʥʝʛ ʥʫʞʥʦ ʚʳʜʝʣʠʪʴ 

ʥʘ ʧʦʢʫʧʢʫ ʦʜʥʦʡ ʙʫʣʢʠ ʭʣʝʙʘ ʚ ʜʝʥʴ ʩʪʫʜʝʥʪʫ ʚ ʪʝʯʝʥʠʝ ʤʝʩʷʮʘ. ʎʝʥʘ ʭʣʝʙʘ ʠ 

ʢʦʣʠʯʝʩʪʚʦ ʜʥʝʡ ʚ ʤʝʩʷʮʝ ʚʚʝʩʪʠ ʩ ʢʣʘʚʠʘʪʫʨʳ. 

8. ʅʘʡʪʠ ʧʣʦʱʘʜʴ ʢʦʣʴʮʘ, ʚʥʫʪʨʝʥʥʠʡ ʨʘʜʠʫʩ ʢʦʪʦʨʦʛʦ ʨʘʚʝʥ r, ʘ ʚʥʝʰʥʠʡ - ʟʘʜʘʥʥʦʤʫ 

ʯʠʩʣʫ R (R>r). 

9. ɼʘʥʦ ʪʨʝʭʟʥʘʯʥʦʝ ʯʠʩʣʦ. ʅʘʡʪʠ ʩʫʤʤʫ ʝʛʦ ʮʠʬʨ. 

10. ɼʘʥʦ ʮʝʣʦʝ ʯʠʩʣʦ. ʆʧʨʝʜʝʣʠʪʴ: 

ʘ) ʷʚʣʷʝʪʩʷ ʣʠ ʦʥʦ ʯʝʪʥʳʤ; 

ʙ) ʦʢʘʥʯʠʚʘʝʪʩʷ ʣʠ ʦʥʦ ʮʠʬʨʦʡ 7; 



7 

 

ʚ) ʦʢʘʥʯʠʚʘʝʪʩʷ ʣʠ ʦʥʦ ʯʝʪʥʦʡ ʮʠʬʨʦʡ (ʩʦʩʪʘʚʥʦʝ ʫʩʣʦʚʠʝ ʥʝ ʠʩʧʦʣʴʟʦʚʘʪʴ). 

11. ʀʟʚʝʩʪʥʳ ʧʣʦʱʘʜʠ ʢʨʫʛʘ ʠ ʢʚʘʜʨʘʪʘ. ʆʧʨʝʜʝʣʠʪʴ:  

ʘ) ʫʤʝʩʪʠʪʩʷ ʣʠ ʢʨʫʛ ʚ ʢʚʘʜʨʘʪʝ;  

ʙ) ʫʤʝʩʪʠʪʩʷ ʣʠ ʢʚʘʜʨʘʪ ʚ ʢʨʫʛʝ. 

12. ɼʘʥʦ ʜʚʫʟʥʘʯʥʦʝ ʯʠʩʣʦ. ʆʧʨʝʜʝʣʠʪʴ: 

ʘ) ʢʘʢʘʷ ʠʟ ʝʛʦ ʮʠʬʨ ʙʦʣʴʰʝ, ʧʝʨʚʘʷ ʠʣʠ ʚʪʦʨʘʷ; 

ʙ) ʦʜʠʥʘʢʦʚʳ ʣʠ ʝʛʦ ʮʠʬʨʳ. 

13. ɼʘʥʦ ʜʚʫʟʥʘʯʥʦʝ ʯʠʩʣʦ. ʆʧʨʝʜʝʣʠʪʴ: 

ʘ) ʷʚʣʷʝʪʩʷ ʣʠ ʩʫʤʤʘ ʝʛʦ ʮʠʬʨ ʜʚʫʟʥʘʯʥʳʤ ʯʠʩʣʦʤ; 

ʙ) ʙʦʣʴʰʝ ʣʠ ʯʠʩʣʘ ʘ ʩʫʤʤʘ ʝʛʦ ʮʠʬʨ. 

14. ɼʘʥʦ ʜʚʫʟʥʘʯʥʦʝ ʯʠʩʣʦ. ʆʧʨʝʜʝʣʠʪʴ: 

ʘ) ʢʨʘʪʥʘ ʣʠ ʪʨʝʤ ʩʫʤʤʘ ʝʛʦ ʮʠʬʨ; 

ʙ) ʢʨʘʪʥʘ ʣʠ ʩʫʤʤʘ ʝʛʦ ʮʠʬʨ ʯʠʩʣʫ ʘ. 

15. ɼʘʥʦ ʪʨʝʭʟʥʘʯʥʦʝ ʯʠʩʣʦ. ɺʳʷʩʥʠʪʴ, ʷʚʣʷʝʪʩʷ ʣʠ ʦʥʦ ʧʘʣʠʥʜʨʦʤʦʤ (çʧʝʨʝʚʝʨʪʳʰʝʤè), 
ʪʦ ʝʩʪʴ ʪʘʢʠʤ ʯʠʩʣʦʤ, ʜʝʩʷʪʠʯʥʘʷ ʟʘʧʠʩʴ ʢʦʪʦʨʦʛʦ ʯʠʪʘʝʪʩʷ ʦʜʠʥʘʢʦʚʦ ʩʣʝʚʘ ʥʘʧʨʘʚʦ 

ʠ ʩʧʨʘʚʘ ʥʘʣʝʚʦ. 

16. ɼʘʥʦ ʪʨʝʭʟʥʘʯʥʦʝ ʯʠʩʣʦ. ʆʧʨʝʜʝʣʠʪʴ, ʢʘʢʘʷ ʠʟ ʝʛʦ ʮʠʬʨ ʙʦʣʴʰʝ: 

ʘ) ʧʝʨʚʘʷ ʠʣʠ ʧʦʩʣʝʜʥʷʷ; 

ʙ) ʧʝʨʚʘʷ ʠʣʠ ʚʪʦʨʘʷ; 

ʚ) ʚʪʦʨʘʷ ʠʣʠ ʧʦʩʣʝʜʥʷʷ. 

 

5.2 ʊʠʧʦʚʦʡ ʚʘʨʠʘʥʪ ʟʘʜʘʥʠʷ ʥʘ ʣʘʙʦʨʘʪʦʨʥʫʶ ʨʘʙʦʪʫ 2.  

ʊʝʤʘ: ʎʠʢʣʠʯʝʩʢʠʝ ʘʣʛʦʨʠʪʤʳ. 

1. ʆʧʨʝʜʝʣʠʪʴ ʩʫʤʤʘʨʥʳʡ ʦʙʲʝʤ ʚ ʣʠʪʨʘʭ 12 ʚʣʦʞʝʥʥʳʭ ʜʨʫʛ ʚ ʜʨʫʛʘ ʰʘʨʦʚ ʩʦ ʩʪʝʥʢʘʤʠ 
ʪʦʣʱʠʥʦʡ 5 ʤʤ. ɺʥʫʪʨʝʥʥʠʡ ʜʠʘʤʝʪʨ ʚʥʫʪʨʝʥʥʝʛʦ ʰʘʨʘ ʨʘʚʝʥ 10 ʩʤ. ʉʯʠʪʘʪʴ, ʯʪʦ 

ʰʘʨʳ ʚʢʣʘʜʳʚʘʶʪʩʷ ʜʨʫʛ ʚ ʜʨʫʛʘ ʙʝʟ ʟʘʟʦʨʦʚ. 

2. ʋ ʛʫʩʝʡ ʠ ʢʨʦʣʠʢʦʚ ʚʤʝʩʪʝ 64 ʣʘʧʳ. ʉʢʦʣʴʢʦ ʤʦʞʝʪ ʙʳʪʴ ʢʨʦʣʠʢʦʚ ʠ ʛʫʩʝʡ (ʫʢʘʟʘʪʴ ʚʩʝ 

ʩʦʯʝʪʘʥʠʷ)? 

3. ʉʢʦʣʴʢʦ ʤʦʞʥʦ ʢʫʧʠʪʴ ʙʳʢʦʚ, ʢʦʨʦʚ ʠ ʪʝʣʷʪ, ʧʣʘʪʷ ʟʘ ʙʳʢʘ 10 ʨʫʙ., ʟʘ ʢʦʨʦʚʫ ð 5 ʨʫʙ., 

ʘ ʟʘ ʪʝʣʝʥʢʘ ð 0,5 ʨʫʙ., ʝʩʣʠ ʥʘ 100 ʨʫʙ. ʥʘʜʦ ʢʫʧʠʪʴ 100 ʛʦʣʦʚ ʩʢʦʪʘ? ɼʣʷ ʨʝʰʝʥʠʷ 

ʟʘʜʘʯʠ ʩʦʩʪʘʚʠʪʴ ʘʣʛʦʨʠʪʤ. 

4. ɽʞʝʤʝʩʷʯʥʘʷ ʩʪʠʧʝʥʜʠʷ ʩʪʫʜʝʥʪʘ ʩʦʩʪʘʚʣʷʝʪ ɸ ʨʫʙ., ʘ ʨʘʩʭʦʜʳ ʥʘ ʧʨʦʞʠʚʘʥʠʝ 
ʧʨʝʚʳʰʘʶʪ ʩʪʠʧʝʥʜʠʶ ʠ ʩʦʩʪʘʚʣʷʶʪ ɺ ʨʫʙ. ʚ ʤʝʩʷʮ. ʈʦʩʪ ʮʝʥ ʝʞʝʤʝʩʷʯʥʦ ʫʚʝʣʠʯʠʚʘʝʪ 

ʨʘʩʭʦʜʳ ʥʘ 3 %. ʉʦʩʪʘʚʴʪʝ ʧʨʦʛʨʘʤʤʫ ʨʘʩʯʝʪʘ ʩʫʤʤʳ ʜʝʥʝʛ, ʢʦʪʦʨʫʶ ʥʝʦʙʭʦʜʠʤʦ 

ʝʜʠʥʦʚʨʝʤʝʥʥʦ ʧʦʧʨʦʩʠʪʴ ʫ ʨʦʜʠʪʝʣʝʡ, ʯʪʦʙʳ ʤʦʞʥʦ ʙʳʣʦ ʧʨʦʞʠʪʴ ʫʯʝʙʥʳʡ ʛʦʜ (10 

ʤʝʩʷʮʝʚ), ʠʩʧʦʣʴʟʫʷ ʪʦʣʴʢʦ ʵʪʠ ʜʝʥʴʛʠ ʠ ʩʪʠʧʝʥʜʠʶ. 

5. ɿʘʜʘʯʘ ɸʣ-ʍʦʨʝʟʤʠ (780-850 ʛʛ.). ʈʘʟʣʦʞʠʪʴ ʯʠʩʣʦ 10 ʥʘ 2 ʩʣʘʛʘʝʤʳʭ, ʩʫʤʤʘ ʢʚʘʜʨʘʪʦʚ 

ʢʦʪʦʨʳʭ ʨʘʚʥʘ 58. 

6. ʇʨʦʚʝʨʠʪʴ, ʩʫʱʝʩʪʚʫʝʪ ʣʠ ʯʝʪʳʨʝʭʟʥʘʯʥʦʝ ʮʝʣʦʝ ʯʠʩʣʦ, ʨʘʚʥʦʝ ʯʝʪʚʝʨʪʦʡ ʩʪʝʧʝʥʠ 

ʩʫʤʤʳ ʩʚʦʠʭ ʮʠʬʨ. 

7. ʆʜʠʥ ʠʟ ʧʝʨʚʳʭ ʘʢʘʜʝʤʠʢʦʚ ʨʦʩʩʠʡʩʢʦʡ ɸʢʘʜʝʤʠʠ ʥʘʫʢ ʤʘʪʝʤʘʪʠʢ ʍʨʠʩʪʠʘʥ ɻʦʣʴʜʙʘʭ 
(1690-1764 ʛʛ.) ʚʳʜʚʠʥʫʣ ʪʘʢ ʥʘʟʳʚʘʝʤʫʶ ʧʨʦʙʣʝʤʫ ɻʦʣʴʜʙʘʭʘ, ʢʦʪʦʨʘʷ ʧʨʝʜʧʦʣʘʛʘʝʪ, 

ʯʪʦ ʚʩʷʢʦʝ ʮʝʣʦʝ ʯʠʩʣʦ, ʙʦʣʴʰʝʝ ʠʣʠ ʨʘʚʥʦʝ 6, ʤʦʞʝʪ ʙʳʪʴ ʧʨʝʜʩʪʘʚʣʝʥʦ ʚ ʚʠʜʝ ʩʫʤʤʳ 

ʪʨʝʭ ʧʨʦʩʪʳʭ ʯʠʩʝʣ. ʇʨʦʚʝʨʴʪʝ ʫʪʚʝʨʞʜʝʥʠʝ ɻʦʣʴʜʙʘʭʘ ʜʣʷ ʯʠʩʝʣ, ʥʝ ʧʨʝʚʳʰʘʶʱʠʭ 

ʯʠʩʣʦ 100. 

8. ɿʘʜʘʯʘ ʃ. ʕʡʣʝʨʘ. ʅʝʢʠʡ ʯʠʥʦʚʥʠʢ ʢʫʧʠʣ ʣʦʰʘʜʝʡ ʠ ʙʳʢʦʚ ʥʘ 1770 ʪʘʣʝʨʦʚ. ɿʘ ʢʘʞʜʫʶ 
ʣʦʰʘʜʴ ʦʥ ʫʧʣʘʪʠʣ ʧʦ 31 ʪʘʣʝʨʫ, ʘ ʟʘ ʢʘʞʜʦʛʦ ʙʳʢʘ ð ʧʦ 21 ʪʘʣʝʨʫ. ʉʢʦʣʴʢʦ ʣʦʰʘʜʝʡ 

ʠ ʙʳʢʦʚ ʢʫʧʠʣ ʯʠʥʦʚʥʠʢ? ɺʳʷʩʥʠʪʴ, ʝʩʣʠ ʨʝʰʝʥʠʷ ʚ ʮʝʣʳʭ ʯʠʩʣʘʭ ʠʤʝʶʪʩʷ, ʪʦ 

ʩʢʦʣʴʢʦ ʠʭ ð ʦʜʥʦ ʠʣʠ ʥʝʩʢʦʣʴʢʦ? 
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9. ɺ ʚʦʜʦʝʤʝ 100 ʪ ʨʳʙʳ. ʂʘʞʜʳʡ ʛʦʜ ʨʳʙʦʣʦʚʝʮʢʘʷ ʙʨʠʛʘʜʘ ʚʳʣʘʚʣʠʚʘʝʪ 15 ʪ. 
ɺʦʩʧʨʦʠʟʚʦʜʩʪʚʦ ʨʳʙʳ 5 % ʚ ʛʦʜ. ɼʣʷ ʩʦʭʨʘʥʝʥʠʷ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ ʥʝʦʙʭʦʜʠʤʦ 

ʧʨʝʢʨʘʱʘʪʴ ʣʦʚ, ʢʦʛʜʘ ʚ ʚʦʜʦʝʤʝ ʝʝ ʦʩʪʘʝʪʩʷ ʤʝʥʝʝ 5 ʪ. ʏʝʨʝʟ ʩʢʦʣʴʢʦ ʣʝʪ ʣʦʚ ʨʳʙʳ 

ʜʦʣʞʝʥ ʙʳʪʴ ʧʨʝʢʨʘʱʝʥ? 

 10. ʇʨʦʚʝʨʠʪʴ, ʩʫʱʝʩʪʚʫʶʪ ʣʠ ʥʘʪʫʨʘʣʴʥʳʝ ʯʠʩʣʘʤ < 100, ʢʦʪʦʨʳʝ ʦʙʣʘʜʘʶʪ 

ʩʣʝʜʫʶʱʠʤʠ ʩʚʦʡʩʪʚʘʤʠ: 

ʘ) a % 3 = 1; 

ʙ) a % 4 = 2; 

ʚ) a % 5 = 3; 

ʛ) a % 6 = 4.  

ʉʢʦʣʴʢʦ ʪʘʢʠʭ ʯʠʩʝʣ? 

11. ɿʘʤʝʯʝʥʳ ʩʣʝʜʫʶʱʠʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ: 

ʘ) 1*9 + 2= 11;    12*9 + 3-111;    123*9 + 4 = 1111;  

6) 9*9 + 7 = 88;   98*9 + 6 = 888;   987*9 + 5 = 8888;  

ʚ) ʙ
2
 = 36;   76

2
 = 5776   876

2
 =141 376.  

12. ɼʘʥʦ ʚʝʱʝʩʪʚʝʥʥʦʝ ʯʠʩʣʦ ʭ. ɺʳʯʠʩʣʠʪʴ 

ʭ-
Ȧ
+
Ȧ
-
Ȧ
+
Ȧ
-
ρρ

ρρȦ
+
ρσ

ρσȦ
 

13. ɻʨʘʞʜʘʥʠʥ 1 ʤʘʨʪʘ ʦʪʢʨʳʣ ʩʯʝʪ ʚ ʙʘʥʢʝ, ʚʣʦʞʠʚ 1000 ʨʫʙ. ʂʘʞʜʳʡ ʤʝʩʷʮ ʨʘʟʤʝʨ 

ʚʢʣʘʜʘ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʥʘ 2 % ʦʪ ʠʤʝʶʱʝʡʩʷ ʩʫʤʤʳ. ʆʧʨʝʜʝʣʠʪʴ: 

ʘ) ʧʨʠʨʦʩʪ ʩʫʤʤʳ ʚʢʣʘʜʘ ʟʘ ʧʝʨʚʳʡ, ʚʪʦʨʦʡ, ..., ʜʝʩʷʪʳʡ ʤʝʩʷʮ; 

ʙ) ʩʫʤʤʫ ʚʢʣʘʜʘ ʯʝʨʝʟ ʪʨʠ, ʯʝʪʳʨʝ, ..., ʜʚʝʥʘʜʮʘʪʴ ʤʝʩʷʮʝʚ; 

ʚ) ʟʘ ʢʘʢʦʡ ʧʦ ʩʯʝʪʫ ʤʝʩʷʮ ʚʝʣʠʯʠʥʘ ʝʞʝʤʝʩʷʯʥʦʛʦ ʫʚʝʣʠʯʝʥʠʷ ʚʢʣʘʜʘ ʧʨʝʚʳʩʠʪ 30 

ʨʫʙ.; 

ʛ) ʯʝʨʝʟ ʩʢʦʣʴʢʦ ʤʝʩʷʮʝʚ ʨʘʟʤʝʨ ʚʢʣʘʜʘ ʧʨʝʚʳʩʠʪ 1200 ʨʫʙ. 

14. ɺ ʥʝʢʦʪʦʨʦʤ ʛʦʜʫ (ʥʘʟʦʚʝʤ ʝʛʦ ʫʩʣʦʚʥʦ ʧʝʨʚʳʤ) ʥʘ ʫʯʘʩʪʢʝ ʚ 100 ʛʝʢʪʘʨʦʚ ʩʨʝʜʥʷʷ 

ʫʨʦʞʘʡʥʦʩʪʴ ʷʯʤʝʥʷ ʩʦʩʪʘʚʠʣʘ 20 ʮʝʥʪʥʝʨʦʚ ʩ ʛʝʢʪʘʨʘ. ʇʦʩʣʝ ʵʪʦʛʦ ʢʘʞʜʳʡ ʛʦʜ ʧʣʦʱʘʜʴ 

ʫʯʘʩʪʢʘ ʫʚʝʣʠʯʠʚʘʣʘʩʴ ʥʘ 5 %, ʘ ʩʨʝʜʥʷʷ ʫʨʦʞʘʡʥʦʩʪʴ -ʥʘ 2 %. ʆʧʨʝʜʝʣʠʪʴ: 

ʘ) ʫʨʦʞʘʡʥʦʩʪʴ ʟʘ ʚʪʦʨʦʡ, ʪʨʝʪʠʡ,..., ʚʦʩʴʤʦʡ ʛʦʜ; 

ʙ) ʧʣʦʱʘʜʴ ʫʯʘʩʪʢʘ ʚ ʯʝʪʚʝʨʪʳʡ, ʧʷʪʳʡ,..., ʩʝʜʴʤʦʡ ʛʦʜ; 

ʚ) ʦʙʱʠʡ ʫʨʦʞʘʡ ʟʘ ʧʝʨʚʳʝ ʰʝʩʪʴ ʣʝʪ; 

ʛ) ʚ ʢʘʢʦʤ ʛʦʜʫ ʫʨʦʞʘʡʥʦʩʪʴ ʧʨʝʚʳʩʠʪ 22 ʮʝʥʪʥʝʨʘ ʩ ʛʝʢʪʘʨʘ; 

ʜ) ʚ ʢʘʢʦʤ ʛʦʜʫ ʧʣʦʱʘʜʴ ʫʯʘʩʪʢʘ ʩʪʘʥʝʪ ʙʦʣʴʰʝ 120 ʛʝʢʪʘʨʦʚ; 

ʝ) ʚ ʢʘʢʦʤ ʛʦʜʫ ʦʙʱʠʡ ʫʨʦʞʘʡ, ʩʦʙʨʘʥʥʳʡ ʟʘ ʚʩʝ ʚʨʝʤʷ, ʥʘʯʠʥʘʷ ʩ ʧʝʨʚʦʛʦ ʛʦʜʘ, 

ʧʨʝʚʳʩʠʪ 800 ʮʝʥʪʥʝʨʦʚ. 

 

5.3. ʊʠʧʦʚʦʡ ʚʘʨʠʘʥʪ ʟʘʜʘʥʠʷ ʥʘ ʣʘʙʦʨʘʪʦʨʥʫʶ ʨʘʙʦʪʫ 3.  ʆʜʥʦʤʝʨʥʳʝ ʤʘʩʩʠʚʳ. 

1. ʆʧʨʝʜʝʣʠʪʴ: 

ʘ) ʩʫʤʤʫ ʚʩʝʭ ʵʣʝʤʝʥʪʦʚ ʤʘʩʩʠʚʘ; 

ʙ) ʧʨʦʠʟʚʝʜʝʥʠʝ ʚʩʝʭ ʵʣʝʤʝʥʪʦʚ ʤʘʩʩʠʚʘ; 

ʚ) ʩʫʤʤʫ ʢʚʘʜʨʘʪʦʚ ʚʩʝʭ ʵʣʝʤʝʥʪʦʚ ʤʘʩʩʠʚʘ; 

ʛ) ʩʫʤʤʫ ʰʝʩʪʠ ʧʝʨʚʳʭ ʵʣʝʤʝʥʪʦʚ ʤʘʩʩʠʚʘ; 

ʜ) ʩʫʤʤʫ ʵʣʝʤʝʥʪʦʚ ʤʘʩʩʠʚʘ ʩ k1 -ʛʦ ʧʦ k2 -ʡ (ʟʥʘʯʝʥʠʷ k1 ʠ k2 ʚʚʦʜʷʪʩʷ ʩ ʢʣʘʚʠʘʪʫʨʳ; k2 

> k1); 

2. ɺ ʤʘʩʩʠʚʝ ʭʨʘʥʷʪʩʷ ʩʚʝʜʝʥʠʷ ʦ ʢʦʣʠʯʝʩʪʚʝ ʦʩʘʜʢʦʚ, ʚʳʧʘʚʰʠʭ ʟʘ ʢʘʞʜʳʡ ʜʝʥʴ 
ʷʥʚʘʨʷ. ʆʧʨʝʜʝʣʠʪʴ: 

ʘ) ʦʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʦʩʘʜʢʦʚ ʟʘ ʤʝʩʷʮ; 

ʙ) ʦʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʦʩʘʜʢʦʚ, ʚʳʧʘʚʰʠʭ ʟʘ ʢʘʞʜʫʶ ʜʝʢʘʜʫ ʤʝʩʷʮʘ; 

ʚ) ʩʨʝʜʥʝʜʥʝʚʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʦʩʘʜʢʦʚ ʚ ʵʪʦʤ ʤʝʩʷʮʝ; 

ʛ) ʩʢʦʣʴʢʦ ʦʩʘʜʢʦʚ ʚʳʧʘʜʘʣʦ ʚ ʩʨʝʜʥʝʤ ʟʘ ʦʜʠʥ ʜʝʥʴ ʚ ʧʝʨʚʫʶ, ʚʪʦʨʫʶ ʠ ʪʨʝʪʴʶ 

ʜʝʢʘʜʳ ʵʪʦʛʦ ʤʝʩʷʮʘ; 
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ʜ) ʚ ʢʘʢʦʡ ʧʝʨʠʦʜ ʚʳʧʘʣʦ ʙʦʣʴʰʝ ʦʩʘʜʢʦʚ: ʚ ʧʝʨʚʫʶ ʧʦʣʦʚʠʥʫ ʠʶʥʷ ʠʣʠ ʚʦ ʚʪʦʨʫʶ; 

ʝ) ʚ ʢʘʢʫʶ ʜʝʢʘʜʫ ʤʝʩʷʮʘ ʚʳʧʘʣʦ ʙʦʣʴʰʝ ʚʩʝʛʦ ʦʩʘʜʢʦʚ. 

3. ɼʘʥ ʤʘʩʩʠʚ ʮʝʣʳʭ ʯʠʩʝʣ. ɺʳʷʩʥʠʪʴ: 

ʘ) ʚʝʨʥʦ ʣʠ, ʯʪʦ ʩʫʤʤʘ ʵʣʝʤʝʥʪʦʚ ʤʘʩʩʠʚʘ ʝʩʪʴ ʯʝʪʥʦʝ ʯʠʩʣʦ; 

ʙ) ʚʝʨʥʦ ʣʠ, ʯʪʦ ʩʫʤʤʘ ʢʚʘʜʨʘʪʦʚ ʵʣʝʤʝʥʪʦʚ ʤʘʩʩʠʚʘ ʝʩʪʴ ʧʷʪʠʟʥʘʯʥʦʝ ʯʠʩʣʦ; 

ʚ) ʚʝʨʥʦ ʣʠ, ʯʪʦ ʩʫʤʤʘ ʵʣʝʤʝʥʪʦʚ ʤʘʩʩʠʚʘ ʥʝʦʪʨʠʮʘʪʝʣʴʥʘ. 

4. ɼʘʥ ʤʘʩʩʠʚ, ʩʦʩʪʦʷʱʠʡ ʠʟ 100 ʮʝʣʳʭ ʯʠʩʝʣ. ɺʳʚʝʩʪʠ ʚʩʝ ʯʠʩʣʘ, ʢʦʪʦʨʳʝ 

ʚʩʪʨʝʯʘʶʪʩʷ ʚ ʵʪʦʤ ʤʘʩʩʠʚʝ: 

ʘ) ʥʝʩʢʦʣʴʢʦ ʨʘʟ; 

ʙ) ʪʦʣʴʢʦ ʧʦ ʦʜʥʦʤʫ ʨʘʟʫ. 

5. ʋʜʘʣʠʪʴ ʵʣʝʤʝʥʪ ʤʘʩʩʠʚʘ ʮʝʣʳʭ ʯʠʩʝʣ, ʫʜʦʚʣʝʪʚʦʨʷʶʱʠʡ ʫʩʣʦʚʠʶ: ʦʩʪʘʪʦʢ ʦʪ 
ʜʝʣʝʥʠʷ ʥʘ 2 ʨʘʚʝʥ 3. ɽʩʣʠ ʪʘʢʠʭ ʵʣʝʤʝʥʪʦʚ ʥʝʪ, ʚʳʜʘʪʴ ʩʦʦʙʱʝʥʠʝ çʕʣʝʤʝʥʪʳ ʜʣʷ 

ʫʜʘʣʝʥʠʷ ʥʝ ʥʘʡʜʝʥʳè. 

6. ʅʘ k-e ʤʝʩʪʦ ʦʜʥʦʤʝʨʥʦʛʦ ʤʘʩʩʠʚʘ ʚʝʱʝʩʪʚʝʥʥʳʭ ʯʠʩʝʣ ʚʩʪʘʚʠʪʴ ʵʣʝʤʝʥʪ, ʨʘʚʥʳʡ 

ʩʨʝʜʥʝʤʫ ʘʨʠʬʤʝʪʠʯʝʩʢʦʤʫ ʵʣʝʤʝʥʪʦʚ ʤʘʩʩʠʚʘ. 

7. ɿʘʜʘʥ ʤʘʩʩʠʚ. ʉʦʟʜʘʪʴ ʜʚʘ ʤʘʩʩʠʚʘ, ʚ ʦʜʥʦʤ ʠʟ ʢʦʪʦʨʳʭ ʥʘʭʦʜʷʪʩʷ ʚʩʝ ʯʝʪʥʳʝ ʧʦ 
ʥʦʤʝʨʫ ʵʣʝʤʝʥʪʳ, ʚ ʜʨʫʛʦʤ ʥʝʯʝʪʥʳʝ ʧʦ ʥʦʤʝʨʫ ʵʣʝʤʝʥʪʳ ʤʘʩʩʠʚʘ. 

 

5.4. ʊʠʧʦʚʦʡ ʚʘʨʠʘʥʪ ʟʘʜʘʥʠʷ ʥʘ ʣʘʙʦʨʘʪʦʨʥʫʶ ʨʘʙʦʪʫ 4.  ɼʚʫʤʝʨʥʳʝ ʤʘʩʩʠʚʳ. 

 

1. ʊʦʯʢʠ ʥʘ ʧʣʦʩʢʦʩʪʠ ʟʘʜʘʥʳ ʩʚʦʠʤʠ ʢʦʦʨʜʠʥʘʪʘʤʠ ʭ ʠ ʫ, ʢʦʪʦʨʳʝ ʭʨʘʥʷʪʩʷ ʚ ʜʚʫʤʝʨʥʦʤ 

ʤʘʩʩʠʚʝ. ʅʘʡʪʠ ʧʘʨʫ ʩʘʤʳʭ ʫʜʘʣʝʥʥʳʭ ʜʨʫʛ ʦʪ ʜʨʫʛʘ  ʪʦʯʝʢ. 

2. ʅʘʡʪʠ ʩʫʤʤʳ ʵʣʝʤʝʥʪʦʚ ʜʚʫʭʤʝʨʥʦʛʦ ʤʘʩʩʠʚʘ ʮʝʣʳʭ ʯʠʩʝʣ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʥʘ ʣʠʥʠʷʭ, 

ʧʘʨʘʣʣʝʣʴʥʳʭ ʛʣʘʚʥʦʡ ʜʠʘʛʦʥʘʣʠ, ʠ ʥʠʞʝ ʥʝʝ. 

3. ʅʘʡʪʠ ʥʦʤʝʨ ʩʪʦʣʙʮʘ ʜʚʫʭʤʝʨʥʦʛʦ ʤʘʩʩʠʚʘ ʮʝʣʳʭ ʯʠʩʝʣ, ʜʣʷ ʢʦʪʦʨʦʛʦ 

ʩʨʝʜʥʝʘʨʠʬʤʝʪʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ ʝʛʦ ʵʣʝʤʝʥʪʦʚ ʤʘʢʩʠʤʘʣʴʥʦ. 

4. ɺ ʜʚʫʭʤʝʨʥʦʤ ʤʘʩʩʠʚʝ ʚʝʱʝʩʪʚʝʥʥʳʭ ʯʠʩʝʣ ʧʦʤʝʥʷʪʴ ʤʝʩʪʘʤʠ ʩʪʨʦʢʠ ʠ ʩʪʦʣʙʮʳ ʩ 

ʦʜʠʥʘʢʦʚʳʤʠ ʥʦʤʝʨʘʤʠ. 

5. ɺ ʜʚʫʭʤʝʨʥʦʤ ʤʘʩʩʠʚʝ ʮʝʣʳʭ ʯʠʩʝʣ ʧʦʤʝʥʷʪʴ ʤʝʩʪʘ ʤʠ ʩʪʦʣʙʮʳ, ʩʠʤʤʝʪʨʠʯʥʳʝ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʩʝʨʝʜʠʥʳ ʤʘʩʩʠʚʘ (ʚʝʨʪʠʢʘʣʴʥʦʡ ʣʠʥʠʠ). 

6. ɺ ʜʚʫʭʤʝʨʥʦʤ ʤʘʩʩʠʚʝ ʮʝʣʳʭ ʯʠʩʝʣ ʧʦʤʝʥʷʪʴ ʤʝʩʪʘʤʠ ʩʪʨʦʢʠ, ʩʠʤʤʝʪʨʠʯʥʳʝ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʩʝʨʝʜʠʥʳ ʤʘʩʩʠʚʘ (ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʣʠʥʠʠ). 

7. ʇʦʤʝʥʷʪʴ ʤʝʩʪʘʤʠ ʟʥʘʯʝʥʠʷ ʵʣʝʤʝʥʪʦʚ ʜʚʫʭʤʝʨʥʦʛʦ ʤʘʩʩʠʚʘ ʚʝʱʝʩʪʚʝʥʥʳʭ ʯʠʩʝʣ, 

ʩʠʤʤʝʪʨʠʯʥʳʭ ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʦʙʦʯʥʦʡ ʜʠʘʛʦʥʘʣʠ. 

 

5.5. ʊʠʧʦʚʦʡ ʚʘʨʠʘʥʪ ʟʘʜʘʥʠʷ ʥʘ ʣʘʙʦʨʘʪʦʨʥʫʶ ʨʘʙʦʪʫ 5. ʌʫʥʢʮʠʷ. ʇʝʨʝʜʘʯʘ 

ʧʘʨʘʤʝʪʨʦʚ ʠ ʚʦʟʚʨʘʪ ʟʥʘʯʝʥʠʡ ʠʟ ʬʫʥʢʮʠʠ. 

1. ʅʘʧʠʩʘʪʴ ʬʫʥʢʮʠʶ, ʢʦʪʦʨʘʷ ʚʳʯʠʩʣʷʝʪ ʦʙʲʝʤ ʮʠʣʠʥʜʨʘ. ʇʘʨʘʤʝʪʨʘʤʠ ʬʫʥʢʮʠʠ 

ʜʦʣʞʥʳ ʙʳʪʴ ʨʘʜʠʫʩ ʠ ʚʳʩʦʪʘ ʮʠʣʠʥʜʨʘ. 

2. ʅʘʧʠʩʘʪʴ ʬʫʥʢʮʠʶ, ʢʦʪʦʨʘʷ ʚʦʟʚʨʘʱʘʝʪ ʤʘʢʩʠʤʘʣʴʥʦʝ ʠʟ ʜʚʫʭ ʮʝʣʳʭ ʯʠʩʝʣ, 

ʧʦʣʫʯʝʥʥʳʭ ʚ ʢʘʯʝʩʪʚʝ ʘʨʛʫʤʝʥʪʘ. 

3. ʅʘʧʠʩʘʪʴ ʬʫʥʢʮʠʶ, ʢʦʪʦʨʘʷ ʩʨʘʚʥʠʚʘʝʪ ʜʚʘ ʮʝʣʳʭ ʯʠʩʣʘ ʠ ʚʦʟʚʨʘʱʘʝʪ ʨʝʟʫʣʴʪʘʪ 
ʩʨʘʚʥʝʥʠʷ ʚ ʚʠʜʝ ʦʜʥʦʛʦ ʠʟ ʟʥʘʢʦʚ: >, <, =. 

4. ʅʘʧʠʩʘʪʴ ʬʫʥʢʮʠʶ, ʢʦʪʦʨʘʷ ʚʳʯʠʩʣʷʝʪ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʮʝʧʠ, ʩʦʩʪʦʷʱʝʡ ʠʟ ʜʚʫʭ 
ʨʝʟʠʩʪʦʨʦʚ. ʇʘʨʘʤʝʪʨʘʤʠ ʬʫʥʢʮʠʠ ʷʚʣʷʶʪʩʷ ʚʝʣʠʯʠʥʳ ʩʦʧʨʦʪʠʚʣʝʥʠʡ ʠ ʪʠʧ ʩʦʝʜʠʥʝʥʠʷ 

(ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʝ ʠʣʠ ʧʘʨʘʣʣʝʣʴʥʦʝ). ʌʫʥʢʮʠʷ ʜʦʣʞʥʘ ʧʨʦʚʝʨʷʪʴ ʢʦʨʨʝʢʪʥʦʩʪʴ 

ʧʘʨʘʤʝʪʨʦʚ: ʝʩʣʠ ʥʝʚʝʨʥʦ ʫʢʘʟʘʥ ʪʠʧ ʩʦʝʜʠʥʝʥʠʷ, ʪʦ ʬʫʥʢʮʠʷ ʜʦʣʞʥʘ ʚʦʟʚʨʘʱʘʪʴ ï1. 

5. ʅʘʧʠʩʘʪʴ ʬʫʥʢʮʠʶ, ʢʦʪʦʨʘʷ ʚʳʯʠʩʣʷʝʪ ʟʥʘʯʝʥʠʝ a
b
. ʏʠʩʣʘ  a ʠ  b ʤʦʛʫʪ ʙʳʪʴ ʣʶʙʳʤʠ 

ʜʨʦʙʥʳʤʠ ʧʦʣʦʞʠʪʝʣʴʥʳʤʠ ʯʠʩʣʘʤʠ. 
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6. ʅʘʧʠʩʘʪʴ ʬʫʥʢʮʠʶ, ʢʦʪʦʨʘʷ  ʥʘʭʦʜʠʪ ʦʧʨʝʜʝʣʠʪʝʣʴ ʤʘʪʨʠʮʳ 3*3 . 

7. ʅʘʧʠʩʘʪʴ ʬʫʥʢʮʠʶ Prosent, ʢʦʪʦʨʘʷ ʚʦʟʚʨʘʱʘʝʪ ʧʨʦʮʝʥʪ ʦʪ ʧʦʣʫʯʝʥʥʦʛʦ ʚ ʢʘʯʝʩʪʚʝ 
ʘʨʛʫʤʝʥʪʘ ʯʠʩʣʘ. 

8.  ɼʘʥʘ ʮʝʣʦʯʠʩʣʝʥʥʘʷ ʧʨʷʤʦʫʛʦʣʴʥʘʷ ʤʘʪʨʠʮʘ. ʅʘʧʠʩʘʪʴ ʬʫʥʢʮʠʶ. ʆʧʨʝʜʝʣʠʪʴ 

ʢʦʣʠʯʝʩʪʚʦ ʩʪʦʣʙʮʦʚ, ʥʝ ʩʦʜʝʨʞʘʱʠʭ ʥʠ ʦʜʥʦʛʦ ʥʫʣʝʚʦʛʦ ʵʣʝʤʝʥʪʘ. ʍʘʨʘʢʪʝʨʠʩʪʠʢʦʡ 

ʩʪʨʦʢʠ ʮʝʣʦʯʠʩʣʝʥʥʦʡ ʤʘʪʨʠʮʳ ʥʘʟʦʚʝʤ ʩʫʤʤʫ ʝʝ ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʯʝʪʥʳʭ ʵʣʝʤʝʥʪʦʚ. 

ʇʝʨʝʩʪʘʚʣʷʷ ʩʪʨʦʢʠ ʟʘʜʘʥʥʦʡ ʤʘʪʨʠʮʳ, ʨʘʩʧʦʣʦʞʠʪʴ ʠʭ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʨʦʩʪʦʤ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ. 

9.  ɼʘʥʘ ʮʝʣʦʯʠʩʣʝʥʥʘʷ ʧʨʷʤʦʫʛʦʣʴʥʘʷ ʤʘʪʨʠʮʘ. ʅʘʧʠʩʘʪʴ ʬʫʥʢʮʠʶ. ʆʧʨʝʜʝʣʠʪʴ: 

1) ʢʦʣʠʯʝʩʪʚʦ ʩʪʦʣʙʮʦʚ, ʩʦʜʝʨʞʘʱʠʭ ʭʦʪʷ ʙʳ ʦʜʠʥ ʥʫʣʝʚʦʡ ʵʣʝʤʝʥʪ; 

2) ʥʦʤʝʨ ʩʪʨʦʢʠ, ʚ ʢʦʪʦʨʦʡ ʥʘʭʦʜʠʪʩʷ ʩʘʤʘʷ ʜʣʠʥʥʘʷ ʩʝʨʠʷ ʦʜʠʥʘʢʦʚʳʭ ʵʣʝʤʝʥʪʦʚ. 

10.  ɼʘʥʘ ʮʝʣʦʯʠʩʣʝʥʥʘʷ ʢʚʘʜʨʘʪʥʘʷ ʤʘʪʨʠʮʘ. ʆʧʨʝʜʝʣʠʪʴ: 

1) ʧʨʦʠʟʚʝʜʝʥʠʝ ʵʣʝʤʝʥʪʦʚ ʚ ʪʝʭ ʩʪʨʦʢʘʭ, ʢʦʪʦʨʳʝ ʥʝ ʩʦʜʝʨʞʘʪ ʦʪʨʠʮʘʪʝʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ; 

2) ʤʘʢʩʠʤʫʤ ʩʨʝʜʠ ʩʫʤʤ ʵʣʝʤʝʥʪʦʚ ʜʠʘʛʦʥʘʣʝʡ, ʧʘʨʘʣʣʝʣʴʥʳʭ ʛʣʘʚʥʦʡ ʜʠʘʛʦʥʘʣʠ 

ʤʘʪʨʠʮʳ. 

11.  ɼʘʥʘ ʮʝʣʦʯʠʩʣʝʥʥʘʷ ʢʚʘʜʨʘʪʥʘʷ ʤʘʪʨʠʮʘ. ʅʘʧʠʩʘʪʴ ʬʫʥʢʮʠʶ. ʆʧʨʝʜʝʣʠʪʴ: 

1) ʩʫʤʤʫ ʵʣʝʤʝʥʪʦʚ ʚ ʪʝʭ ʩʪʦʣʙʮʘʭ, ʢʦʪʦʨʳʝ ʥʝ ʩʦʜʝʨʞʘʪ ʦʪʨʠʮʘʪʝʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ; 

2) ʤʠʥʠʤʫʤ ʩʨʝʜʠ ʩʫʤʤ ʤʦʜʫʣʝʡ ʵʣʝʤʝʥʪʦʚ ʜʠʘʛʦʥʘʣʝʡ, ʧʘʨʘʣʣʝʣʴʥʳʭ ʧʦʙʦʯʥʦʡ 

ʜʠʘʛʦʥʘʣʠ ʤʘʪʨʠʮʳ. 

12.  ɼʘʥʘ ʮʝʣʦʯʠʩʣʝʥʥʘʷ ʧʨʷʤʦʫʛʦʣʴʥʘʷ ʤʘʪʨʠʮʘ. ʅʘʧʠʩʘʪʴ ʬʫʥʢʮʠʶ. ʆʧʨʝʜʝʣʠʪʴ: 

1) ʩʫʤʤʫ ʵʣʝʤʝʥʪʦʚ ʚ ʪʝʭ ʩʪʨʦʢʘʭ, ʢʦʪʦʨʳʝ ʩʦʜʝʨʞʘʪ ʭʦʪʷ ʙʳ ʦʜʠʥ ʦʪʨʠʮʘʪʝʣʴʥʳʡ 

ʵʣʝʤʝʥʪ; 

2) ʥʦʤʝʨʘ ʩʪʨʦʢ ʠ ʩʪʦʣʙʮʦʚ ʚʩʝʭ ʩʝʜʣʦʚʳʭ ʪʦʯʝʢ ʤʘʪʨʠʮʳ. 

13. ʅʘʧʠʩʘʪʴ ʬʫʥʢʮʠʶ. ɼʣʷ ʟʘʜʘʥʥʦʡ ʤʘʪʨʠʮʳ ʨʘʟʤʝʨʦʤ 8 ʥʘ 8 ʥʘʡʪʠ ʪʘʢʠʝ k, ʯʪʦ k-ʷ 

ʩʪʨʦʢʘ ʤʘʪʨʠʮʳ ʩʦʚʧʘʜʘʝʪ ʩ k-ʤ ʩʪʦʣʙʮʦʤ. 

14. ʅʘʧʠʩʘʪʴ ʬʫʥʢʮʠʶ. ʅʘʡʪʠ ʩʫʤʤʫ ʵʣʝʤʝʥʪʦʚ ʚ ʪʝʭ ʩʪʨʦʢʘʭ, ʢʦʪʦʨʳʝ ʩʦʜʝʨʞʘʪ ʭʦʪʷ ʙʳ 

ʦʜʠʥ ʦʪʨʠʮʘʪʝʣʴʥʳʡ ʵʣʝʤʝʥʪ. 

 

6. ʊʠʧʦʚʳʝ ʢʦʥʪʨʦʣʴʥʳʝ ʟʘʜʘʥʠʷ ʠʣʠ ʠʥʳʝ ʤʘʪʝʨʠʘʣʳ, ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ 

ʦʮʝʥʢʠ ʟʥʘʥʠʡ, ʫʤʝʥʠʡ, ʥʘʚʳʢʦʚ ʠ (ʠʣʠ) ʦʧʳʪʘ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭ 

ʵʪʘʧʳ ʬʦʨʤʠʨʦʚʘʥʠʷ ʢʦʤʧʝʪʝʥʮʠʡ ʧʨʠ ʠʟʫʯʝʥʠʠ ʫʯʝʙʥʦʡ ʜʠʩʮʠʧʣʠʥʳ ʚ ʧʨʦʮʝʩʩʝ 

ʦʩʚʦʝʥʠʷ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʧʨʦʛʨʘʤʤʳ 2 ʩʝʤʝʩʪʨʘ 

6.1. ʊʠʧʦʚʦʡ ʚʘʨʠʘʥʪ ʟʘʜʘʥʠʷ ʥʘ ʣʘʙʦʨʘʪʦʨʥʫʶ ʨʘʙʦʪʫ 1. ʈʝʰʝʥʠʝ ʟʘʜʘʯ ʥʘ 

ʣʠʥʝʡʥʳʝ ʘʣʛʦʨʠʪʤʳ ʠ ʘʣʛʦʨʠʪʤʳ ʚʝʪʚʣʝʥʠʷ ʥʘ ʉ#. 
ʇʦ ʫʢʘʟʘʥʠʶ ʧʨʝʧʦʜʘʚʘʪʝʣʷ ʚʳʙʝʨʠʪʝ ʠʥʜʠʚʠʜʫʘʣʴʥʦʝ ʟʘʜʘʥʠʝ ʠʟ 

ʥʠʞʝʧʨʠʚʝʜʝʥʥʦʛʦ ʩʧʠʩʢʘ. ɺ ʢʘʯʝʩʪʚʝ f(x) ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʦ ʚʳʙʦʨʫ: sh(x), x^2, ex. 

ʆʪʨʝʜʘʢʪʠʨʫʡʪʝ ʚʠʜ ʬʦʨʤʳ ʠ ʪʝʢʩʪ ʧʨʦʛʨʘʤʤʳ, ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʦʣʫʯʝʥʥʳʤ ʟʘʜʘʥʠʝʤ. 
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5.                                           

 

 

 

 

 

 

 

 

6.                                                                                 

 

 

 

 

 

 

 

6.2. ʊʠʧʦʚʦʡ ʚʘʨʠʘʥʪ ʟʘʜʘʥʠʷ ʥʘ ʣʘʙʦʨʘʪʦʨʥʫʶ ʨʘʙʦʪʫ 2. ʈʝʰʝʥʠʝ ʟʘʜʘʯ ʥʘ 

ʮʠʢʣʠʯʝʩʢʠʝ ʘʣʛʦʨʠʪʤʳ ʠ ʘʣʛʦʨʠʪʤʳ ʚʝʪʚʣʝʥʠʷ ʥʘ ʉ#. 

ʉʦʩʪʘʚʴʪʝ ʧʨʦʛʨʘʤʤʫ ʪʘʙʫʣʠʨʦʚʘʥʠʷ ʬʫʥʢʮʠʠ y(x), ʚʳʚʝʜʠʪʝ ʥʘ ʵʢʨʘʥ ʟʥʘʯʝʥʠʷ x ʠ 

y(x). ʅʫʞʥʳʡ ʚʘʨʠʘʥʪ ʟʘʜʘʥʠʷ ʚʳʙʝʨʠʪʝ ʠʟ ʥʠʞʝʧʨʠʚʝʜʝʥʥʦʛʦ ʩʧʠʩʢʘ ʧʦ ʫʢʘʟʘʥʠʶ 

ʧʨʝʧʦʜʘʚʘʪʝʣʷ. ʆʪʢʦʨʨʝʢʪʠʨʫʡʪʝ ʵʣʝʤʝʥʪʳ ʫʧʨʘʚʣʝʥʠʷ ʚ ʬʦʨʤʝ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩʦ ʩʚʦʠʤ 

ʚʘʨʠʘʥʪʦʤ ʟʘʜʘʥʠʷ. 

1. 

 

 

 

 


