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ʤʦʩʪʦʷʪʝʣʴʥʦʛʦ ʚʳʧʦʣʥʝʥʠʷ.  
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ɺɺɽɼɽʅʀɽ 

ʊʘʢʞʝ ʢʘʢ ʠ ʧʨʠ ʠʟʫʯʝʥʠʠ ʣʶʙʦʡ ʥʘʫʯʥʦʡ ʜʠʩʮʠʧʣʠʥʳ, ʧʨʠ ʠʟʫʯʝʥʠʠ ʤʘ-

ʪʝʤʘʪʠʢʠ ʚʘʞʥʘ ʥʘʛʣʷʜʥʦʩʪʴ. ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʩʫʱʝʩʪʚʫʝʪ ʤʥʦʞʝʩʪʚʦ ʧʨʦ-

ʛʨʘʤʤʥʳʭ ʧʨʦʜʫʢʪʦʚ, ʢʦʪʦʨʳʝ ʧʦʤʦʛʘʶʪ ʫʯʠʪʝʣʶ ʤʘʪʝʤʘʪʠʢʠ ʚ ʩʦʟʜʘʥʠʠ ʠʣ-

ʣʶʩʪʨʘʮʠʡ ʢ ʠʟʫʯʝʥʠʶ ʤʘʪʝʨʠʘʣʘ. ʇʨʠʤʝʨʦʤ ʪʘʢʦʡ ʧʨʦʛʨʘʤʤʳ ʷʚʣʷʝʪʩʷ Geo-

Gebra. 

ʆʜʥʘʢʦ GeoGebra ï ʵʪʦ ʥʝ ʪʦʣʴʢʦ ʢʨʘʩʦʯʥʳʝ ʠʣʣʶʩʪʨʘʮʠʠ ʢ ʫʨʦʢʘʤ ʛʝʦ-

ʤʝʪʨʠʠ ʠ ʘʣʛʝʙʨʳ, ʵʪʦ ʝʱʝ ʠ ʤʦʱʥʝʡʰʠʡ ʠʥʩʪʨʫʤʝʥʪ ʜʣʷ ʦʨʛʘʥʠʟʘʮʠʠ ʠʩʩʣʝʜʦ-

ʚʘʪʝʣʴʩʢʦʡ ʨʘʙʦʪʳ ʫʯʘʱʠʭʩʷ. 

ɺ ʰʢʦʣʴʥʦʤ ʢʫʨʩʝ ʤʘʪʝʤʘʪʠʢʠ ʝʩʪʴ ʤʥʦʞʝʩʪʚʦ ʪʝʤ, ʠʟʫʯʝʥʠʝ ʢʦʪʦʨʳʭ 

ʤʦʞʥʦ ʧʨʝʚʨʘʪʠʪʴ ʚ ʥʝʙʦʣʴʰʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ, ʛʜʝ, ʢʘʢ ʠ ʚ ʥʘʩʪʦʷʱʠʭ ʥʘʫʯʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʷʭ, ʚʳʜʚʠʛʘʶʪʩʷ ʛʠʧʦʪʝʟʳ, ʧʨʦʚʦʜʷʪʩʷ ʵʢʩʧʝʨʠʤʝʥʪʳ, ʜʝʣʘʶʪʩʷ 

ʚʳʚʦʜʳ ʠʣʠ ʜʘʞʝ ʦʪʢʨʳʪʠʷ. 

ʂʦʤʧʴʶʪʝʨʥʳʝ ʵʢʩʧʝʨʠʤʝʥʪʳ ʩ GeoGebra ʥʘ ʫʨʦʢʘʭ ʧʦʤʦʛʫʪ ʫʯʘʱʠʤʩʷ 

ʣʫʯʰʝ ʫʩʚʦʠʪʴ ʤʘʪʝʨʠʘʣ, ʨʘʟʚʠʪʴ ʘʙʩʪʨʘʢʪʥʦʝ ʠ ʣʦʛʠʯʝʩʢʦʝ ʤʳʰʣʝʥʠʝ, ʘ ʪʘʢʞʝ 

ʩʜʝʣʘʪʴ ʫʨʦʢʠ ʙʦʣʝʝ ʠʥʪʝʨʝʩʥʳʤʠ. 

ʅʘʩʪʦʷʱʝʝ ʧʦʩʦʙʠʝ ʦʨʛʘʥʠʟʦʚʘʥʦ ʚ ʚʠʜʝ ʧʨʘʢʪʠʢʫʤʘ ʧʦ ʚʳʧʦʣʥʝʥʠʶ ʟʘ-

ʜʘʥʠʡ ʚ ʧʨʦʛʨʘʤʤʝ GeoGebra. ʂ ʢʘʞʜʦʤʫ ʨʘʟʜʝʣʫ ʧʨʝʜʣʘʛʘʶʪʩʷ ʟʘʜʘʥʠʷ ʜʣʷ ʩʘ-

ʤʦʩʪʦʷʪʝʣʴʥʦʛʦ ʚʳʧʦʣʥʝʥʠʷ.  
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1. ɿʅɸʂʆʄʉʊɺʆ ʉ GEOGEBRA 

ʏʪʦʙʳ ʫʩʪʘʥʦʚʠʪʴ GeoGebra, ʟʘʛʨʫʟʠʪʝ ʝʝ ʧʦʩʣʝʜʥʶʶ ʚʝʨʩʠʶ ʩ ʩʘʡʪʘ 

http://geogebra.org/. 

ʇʦʩʣʝ ʟʘʧʫʩʢʘ ɺʳ ʫʚʠʜʠʪʝ ʦʢʥʦ ʛʣʘʚʥʦʝ ʦʢʥʦ ʧʨʦʛʨʘʤʤʳ (ʨʠʩ. 1.1). 

 

 

ʈʠʩ. 1. ʆʢʥʦ ʧʨʦʛʨʘʤʤʳ GeoGebra 

ʇʘʥʝʣʴ ʠʥʩʪʨʫʤʝʥʪʦʚ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʤʝʥʶ, ʚ ʢʦʪʦʨʦʤ ʟʘʛʦʣʦʚʢʘʤʠ 

ʧʦʜʤʝʥʶ ʷʚʣʷʶʪʩʷ ʠʢʦʥʢʠ ʠʥʩʪʨʫʤʝʥʪʦʚ (ʨʠʩ. 2).  

ʏʪʦʙʳ ʤʝʥʶ ʧʦʷʚʠʣʦʩʴ, ʥʫʞʥʦ ʥʘʞʘʪʴ ʥʘ ʪʨʝʫʛʦʣʴʥʠʢ ʚ ʥʠʞʥʝʤ ʧʨʘʚʦʤ 

ʫʛʣʫ ʠʢʦʥʢʠ ʠʥʩʪʨʫʤʝʥʪʘ. 

ʏʝʨʪʝʞ ʚ GeoGebra ʤʦʞʥʦ ʩʦʭʨʘʥʠʪʴ ʚ ʬʦʨʤʘʪʝ .ggb, ʘ ʪʘʢʞʝ ʵʢʩʧʦʨʪʠʨʦ-

ʚʘʪʴ ʚ ʠʟʦʙʨʘʞʝʥʠʝ (çʌʘʡʣè-çʕʢʩʧʦʨʪè-çʀʟʦʙʨʘʞʝʥʠʝè). 

 

http://geogebra.org/
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ʈʠʩ. 2  ʇʘʥʝʣʴ ʠʥʩʪʨʫʤʝʥʪʦʚ 
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2. ʇʆʉʊʈʆɽʅʀɽ ɻɽʆʄɽʊʈʀʏɽʉʂʀʍ ʆɹʒɽʂʊʆɺ  

ʇʨʝʜʣʘʛʘʝʤʳʝ ʟʘʜʘʥʠʷ ʩʣʫʞʘʪ ʜʣʷ ʙʳʩʪʨʦʛʦ ʦʟʥʘʢʦʤʣʝʥʠʷ ʩ ʠʥʪʝʨʬʝʡʩʦʤ 

ʠ ʙʘʟʦʚʳʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ GeoGebra, ʘ ʪʘʢʞʝ ʜʝʤʦʥʩʪʨʠʨʫʶʪ ʩʧʦʩʦʙʳ ʨʝʘʣʠ-

ʟʘʮʠʠ ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ ʧʨʠ ʠʟʫʯʝʥʠʠ ʛʝʦʤʝʪʨʠʠ. 

ɿʘʜʘʥʠʝ 1. ʇʦʩʪʨʦʝʥʠʝ ʤʝʜʠʘʥʳ ʪʨʝʫʛʦʣʴʥʠʢʘ.  

ʍʦʜ ʚʳʧʦʣʥʝʥʠʷ 

1. 

ɿʘʧʫʩʪʠʪʝ GeoGebra.  

ɺ ʤʝʥʶ çʇʝʨʩʧʝʢʪʠʚʳè ʚ ʧʨʘʚʦʡ ʯʘʩʪʠ ʧʦʣʦʪʥʘ ʩʧʨʘʚʘ ʚʳʙʝʨʠʪʝ ʚʠʜ 

çɻʝʦʤʝʪʨʠʷè. 

 

2. 

ɺʳʧʦʣʥʠʪʝ çɺʠʜ-ʇʘʥʝʣʴ ʦʙʲʝʢʪʦʚè ʚ ʛʣʘʚʥʦʤ ʤʝʥʶ. 

ɺʳʧʦʣʥʠʪʝ çʅʘʩʪʨʦʡʢʠ-ʆʙʦʟʥʘʯʝʥʠʷ-ʊʦʣʴʢʦ ʜʣʷ ʪʦʯʝʢè, ʟʘʪʝʤ 

çʅʘʩʪʨʦʡʢʠ-ʉʦʭʨʘʥʠʪʴ ʥʘʩʪʨʦʡʢʠè.  

3. 

ɺʳʙʝʨʠʪʝ ʠʥʩʪʨʫʤʝʥʪ çʄʥʦʛʦʫʛʦʣʴʥʠʢè  ʠ ʱʝʣʢʥʠʪʝ ʧʦ ʣʶʙʳʤ 

ʪʨʝʤ ʪʦʯʢʘʤ ʧʦʣʦʪʥʘ.  

ʏʪʦʙʳ ʟʘʚʝʨʰʠʪʴ ʧʦʩʪʨʦʝʥʠʝ ʱʝʣʢʥʠʪʝ ʧʦ ʧʝʨʚʦʡ ʚʝʨʰʠʥʝ ʪʨʝʫʛʦʣʴʥʠ-

ʢʘ. 

4. 

ʅʘʚʝʜʠʪʝ ʢʫʨʩʦʨ ʤʳʰʠ ʥʘ ʩʪʨʝʣʢʫ ʨʷʜʦʤ ʩ ʥʘʜʧʠʩʴʶ çʇʦʣʦʪʥʦè  ʠ 

ʠʟʤʝʥʠʪʝ ʮʚʝʪ ʪʨʝʫʛʦʣʴʥʠʢʘ 
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5. ɺʳʙʝʨʠʪʝ ʠʥʩʪʨʫʤʝʥʪ çʉʝʨʝʜʠʥʘ ʠʣʠ ʮʝʥʪʨè  ʠ ʱʝʣʢʥʠʪʝ ʧʦ ʪʦʯʢʘʤ 

B ʠ C. 

6. 
ɺʳʙʝʨʠʪʝ ʠʥʩʪʨʫʤʝʥʪ  ʠ ʱʝʣʢʥʠʪʝ ʧʦ ʪʦʯʢʝ D ʧʨʘʚʦʡ ʢʥʦʧʢʦʡ ʤʳ-

ʰʠ. ɺ ʧʦʷʚʠʚʰʝʤʩʷ ʤʝʥʶ ʚʳʙʝʨʠʪʝ çʇʝʨʝʠʤʝʥʦʚʘʪʴè ʠ ʧʝʨʝʠʤʝʥʫʡʪʝ 

ʪʦʯʢʫ D ʚ ʪʦʯʢʫ ʄ. 

7. 
ʉ ʧʦʤʦʱʴʶ ʠʥʩʪʨʫʤʝʥʪʘ çʆʪʨʝʟʦʢè  ʩʦʝʜʠʥʠʪʝ ʪʦʯʢʠ A ʠ M.  

8. 
ʉ ʧʦʤʦʱʴʶ ʠʥʩʪʨʫʤʝʥʪʘ çʆʪʨʝʟʦʢè  ʧʦʩʪʨʦʡʪʝ ʦʪʨʝʟʢʠ BM ʠ MC. 

9. 

ɺʳʙʝʨʠʪʝ ʠʥʩʪʨʫʤʝʥʪ  ʠ ʱʝʣʢʥʠʪʝ ʧʨʘʚʦʡ ʢʥʦʧʢʦʡ ʤʳʰʠ ʧʦ ʦʪʨʝʟʢʫ 

e ʥʘ ʧʘʥʝʣʠ ʦʙʲʝʢʪʦʚ ʩʧʨʘʚʘ.  

 

 
 

10. 

ɺ ʧʦʷʚʠʚʰʝʤʩʷ ʤʝʥʶ ʚʳʙʝʨʠʪʝ çʉʚʦʡʩʪʚʘ-ʉʪʠʣʴ-ʆʬʦʨʤʣʝʥʠʝè ʠ ʫʢʘʞʠ-

ʪʝ ʩʣʝʜʫʶʱʠʡ ʚʠʜ ʦʬʦʨʤʣʝʥʠʷ. 

 

 
 

ɿʘʢʨʦʡʪʝ ʦʢʥʦ çʉʚʦʡʩʪʚʘè ʠ ʘʥʘʣʦʛʠʯʥʳʤ ʦʙʨʘʟʦʤ ʦʬʦʨʤʠʪʝ ʦʪʨʝʟʦʢ f 

(ʦʪʨʝʟʦʢ MC). 

11. 

ɺʳʙʝʨʠʪʝ ʠʥʩʪʨʫʤʝʥʪ çʊʝʢʩʪè  ʠ ʱʝʣʢʥʠʪʝ ʣʝʚʦʡ ʢʥʦʧʢʦʡ ʤʳʰʠ ʥʘʜ 

ʪʨʝʫʛʦʣʴʥʠʢʦʤ. ɺ ʧʦʷʚʠʚʰʝʤʩʷ ʧʦʣʝ çʇʨʘʚʢʘè ʚʚʝʜʠʪʝ ʪʝʢʩʪ çʄʝʜʠʘʥʘ 

ʪʨʝʫʛʦʣʴʥʠʢʘè . ʅʘʞʤʠʪʝ ʢʥʦʧʢʫ çʆʂè.  

ʇʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʥʘʜʧʠʩʴ ʤʦʞʥʦ ʧʦʜʚʠʥʫʪʴ. ɼʣʷ ʵʪʦʛʦ ʥʘʚʝʜʠʪʝ ʢʫʨ-

ʩʦʨ ʥʘ ʥʘʜʧʠʩʴ ʠ, ʥʝ ʦʪʧʫʩʢʘʷ ʣʝʚʫʶ ʢʥʦʧʢʫ ʤʳʰʠ ʧʨʠʜʘʡʪʝ ʥʘʜʧʠʩʠ 

ʥʫʞʥʦʝ ʧʦʣʦʞʝʥʠʝ. 

12. 

ʉ ʧʦʤʦʱʴʶ ʠʥʩʪʨʫʤʝʥʪʘ  ʱʝʣʢʥʠʪʝ ʧʦ ʥʘʜʧʠʩʠ ʠ ʚʳʙʝʨʠʪʝ ʙʦʣʴʰʦʡ 

ʨʘʟʤʝʨ ʰʨʠʬʪʘ ʚ ʤʝʥʶ ʧʦʜ ʥʘʜʧʠʩʴʶ çʇʦʣʦʪʥʦè. 

 

 



9 

13. ɺʳʧʦʣʥʠʪʝ çʌʘʡʣ-ʉʦʭʨʘʥʠʪʴè. ʉʦʭʨʘʥʠʪʝ ʬʘʡʣ ʢʘʢ çɿʘʜʘʥʠʝ_1.ggbè. 

 

ʅʘ ʨʠʩ. 3 ʧʨʠʚʝʜʝʥ ʨʝʟʫʣʴʪʘʪ ʚʳʧʦʣʥʝʥʠʷ ʟʘʜʘʥʠʷ.  

 

ʈʠʩ. 3. ʈʝʟʫʣʴʪʘʪ ʚʳʧʦʣʥʝʥʠʷ ʟʘʜʘʥʠʷ 1 

ɿʘʜʘʥʠʝ 2. ʇʦʩʪʨʦʝʥʠʝ ʙʠʩʩʝʢʪʨʠʩʳ ʪʨʝʫʛʦʣʴʥʠʢʘ.  

ʍʦʜ ʚʳʧʦʣʥʝʥʠʷ 

1. ʉʦʟʜʘʡʪʝ ʥʦʚʳʡ ʬʘʡʣ GeoGebra ï çʌʘʡʣ-ʉʦʟʜʘʪʴè 

2. C ʧʦʤʦʱʴʶ ʠʥʩʪʨʫʤʝʥʪʘ çʄʥʦʛʦʫʛʦʣʴʥʠʢè  ʧʦʩʪʨʦʡʪʝ ʪʨʝʫʛʦʣʴʥʠʢ 

ABC. 

3. ɺʳʙʝʨʠʪʝ ʠʥʩʪʨʫʤʝʥʪ çɹʠʩʩʝʢʪʨʠʩʘ ʫʛʣʘè  ʠ ʱʝʣʢʥʠʪʝ ʧʦʩʣʝʜʦʚʘ-

ʪʝʣʴʥʦ ʧʦ ʪʦʯʢʘʤ B, A, C. 
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4. C ʧʦʤʦʱʴʶ ʠʥʩʪʨʫʤʝʥʪʘ çʇʝʨʝʩʝʯʝʥʠʝè  ʦʪʤʝʪʴʪʝ ʪʦʯʢʫ ʧʝʨʝʩʝʯʝ-

ʥʠʷ ʙʠʩʩʝʢʪʨʠʩʳ ʠ ʩʪʦʨʦʥʳ BC. 

5. 

ʇʝʨʝʠʤʝʥʫʡʪʝ ʪʦʯʢʫ ʧʝʨʝʩʝʯʝʥʠʷ D ʚ ʪʦʯʢʫ A1. ɼʣʷ ʵʪʦʛʦ ʱʝʣʢʥʠʪʝ 

ʧʨʘʚʦʡ ʢʥʦʧʢʦʡ ʤʳʰʠ ʧʦ ʪʦʯʢʝ D, ʚʳʙʝʨʠʪʝ çʇʝʨʝʠʤʝʥʦʚʘʪʴè ʠ ʚʚʝʜʠ-

ʪʝ ʥʦʚʦʝ ʠʤʷ çA_1è. 

6. 

ʅʘ ʧʘʥʝʣʠ ʦʙʲʝʢʪʦʚ ʥʘʡʜʠʪʝ ʙʠʩʩʝʢʪʨʠʩʫ - ʧʨʷʤʫʶ d. ʑʝʣʢʥʠʪʝ ʧʦ ʧʝ-

ʨʝʢʣʶʯʘʪʝʣʶ ʨʷʜʦʤ ʩ ʦʧʠʩʘʥʠʝʤ ʧʨʷʤʦʡ d ʪʘʢ, ʯʪʦʙʳ ʦʥʘ ʥʝ ʦʪʦʙʨʘʞʘ-

ʣʘʩʴ ʥʘ ʯʝʨʪʝʞʝ. 

 
ʕʪʦʛʦ ʞʝ ʵʬʬʝʢʪʘ ʤʦʞʥʦ ʜʦʙʠʪʴʩʷ ʱʝʣʢʥʫʚ ʧʦ ʧʨʷʤʦʡ ʧʨʘʚʦʡ ʢʥʦʧʢʦʡ 

ʤʳʰʠ ʠ ʩʜʝʣʘʚ ʨʘʟʜʝʣ çʇʦʢʘʟʳʚʘʪʴ ʦʙʲʝʢʪè ʥʝʘʢʪʠʚʥʳʤ. 

7. 
ʉ ʧʦʤʦʱʴʶ ʠʥʩʪʨʫʤʝʥʪʘ çʆʪʨʝʟʦʢè  ʩʦʝʜʠʥʠʪʝ ʪʦʯʢʠ A ʠ A1. 

8. 
ɺʳʙʝʨʠʪʝ ʠʥʩʪʨʫʤʝʥʪ çʋʛʦʣè  ʠ ʱʝʣʢʥʠʪʝ ʧʦ ʪʦʯʢʘʤ B, A, A1. 

9. 
ʅʘ ʧʘʥʝʣʠ ʦʙʲʝʢʪʦʚ ʱʝʣʢʥʠʪʝ ʧʨʘʚʦʡ ʢʥʦʧʢʦʡ ʧʦ ʫʛʣʫ a. ɺ ʧʦʷʚʠʚʰʝʤ-

ʩʷ ʤʝʥʶ ʩʜʝʣʘʡʪʝ ʥʝʘʢʪʠʚʥʳʤ ʨʘʟʜʝʣ çʇʦʢʘʟʳʚʘʪʴ ʦʙʦʟʥʘʯʝʥʠʝè. 

10. 
ɺʳʙʝʨʠʪʝ ʠʥʩʪʨʫʤʝʥʪ çʋʛʦʣè  ʠ ʱʝʣʢʥʠʪʝ ʧʦ ʪʦʯʢʘʤ A1, A,C. 

11. 

ʅʘ ʧʘʥʝʣʠ ʦʙʲʝʢʪʦʚ ʱʝʣʢʥʠʪʝ ʧʨʘʚʦʡ ʢʥʦʧʢʦʡ ʧʦ ʫʛʣʫ b. ɺ ʧʦʷʚʠʚʰʝʤ-

ʩʷ ʤʝʥʶ ʚʳʙʝʨʠʪʝ çʉʚʦʡʩʪʚʘ-ʆʩʥʦʚʥʳʝè ʠ ʫʙʝʨʠʪʝ ʛʘʣʦʯʢʫ çʇʦʢʘʟʳ-

ʚʘʪʴ ʦʙʦʟʥʘʯʝʥʠʝè.  

ɺʳʙʝʨʠʪʝ ʚʢʣʘʜʢʫ çʉʪʠʣʴè ʠ ʫʩʪʘʥʦʚʠʪʝ ʙʝʛʫʥʦʢ çʈʘʟʤʝʨè ʥʘ ʟʥʘʯʝʥʠʠ 

40. 

12. 

ʉ ʧʦʤʦʱʴʶ ʠʥʩʪʨʫʤʝʥʪʘ çʊʝʢʩʪè  ʩʦʟʜʘʡʪʝ ʥʘʜʧʠʩʴ. ɺ ʧʦʷʚʠʚʰʝʤ-

ʩʷ ʧʦʣʝ çʇʨʘʚʢʘè ʚʚʝʜʠʪʝ ʪʝʢʩʪ çɹʠʩʩʝʢʪʨʠʩʘ AA_1 DABCè . 

ʉʠʤʚʦʣ D ʚʚʦʜʠʪʩʷ ʩ ʧʦʤʦʱʴʶ ʤʝʥʶ çʉʠʤʚʦʣʳè ʦʢʥʘ çʊʝʢʩʪè. 
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13. ʉʦʭʨʘʥʠʪʝ ʬʘʡʣ ʢʘʢ çɿʘʜʘʥʠʝ_2.ggbè. 

ʅʘ ʨʠʩ. 4 ʧʨʠʚʝʜʝʥ ʨʝʟʫʣʴʪʘʪ ʚʳʧʦʣʥʝʥʠʷ ʟʘʜʘʥʠʷ.  

 

ʈʠʩ. 4. ʈʝʟʫʣʴʪʘʪ ʚʳʧʦʣʥʝʥʠʷ ʟʘʜʘʥʠʷ 2 

ɿʘʜʘʥʠʝ 3. ʇʦʩʪʨʦʝʥʠʝ ʚʳʩʦʪʳ ʪʨʝʫʛʦʣʴʥʠʢʘ.  

ʍʦʜ ʚʳʧʦʣʥʝʥʠʷ 

1. ʉʦʟʜʘʡʪʝ ʥʦʚʳʡ ʬʘʡʣ GeoGebra ï çʌʘʡʣ-ʉʦʟʜʘʪʴè 

2. C ʧʦʤʦʱʴʶ ʠʥʩʪʨʫʤʝʥʪʘ çʄʥʦʛʦʫʛʦʣʴʥʠʢè  ʧʦʩʪʨʦʡʪʝ ʪʨʝʫʛʦʣʴʥʠʢ 

ABC. 

3. ɺʳʙʝʨʠʪʝ ʠʥʩʪʨʫʤʝʥʪ çʇʝʨʧʝʥʜʠʢʫʣʷʨʥʘʷ ʧʨʷʤʘʷè  ʠ ʱʝʣʢʥʠʪʝ ʧʦ 

ʪʦʯʢʝ A, ʘ ʟʘʪʝʤ ʧʦ ʩʪʦʨʦʥʝ  BC. 

4. C ʧʦʤʦʱʴʶ ʠʥʩʪʨʫʤʝʥʪʘ çʇʝʨʝʩʝʯʝʥʠʝè  ʦʪʤʝʪʴʪʝ ʪʦʯʢʫ ʧʝʨʝʩʝʯʝ-

ʥʠʷ ʚʳʩʦʪʳ ʠ ʩʪʦʨʦʥʳ BC. 

5. 

ʇʝʨʝʠʤʝʥʫʡʪʝ ʪʦʯʢʫ ʧʝʨʝʩʝʯʝʥʠʷ D ʚ ʪʦʯʢʫ H.  

ɼʣʷ ʵʪʦʛʦ ʱʝʣʢʥʠʪʝ ʧʨʘʚʦʡ ʢʥʦʧʢʦʡ ʤʳʰʠ ʧʦ ʪʦʯʢʝ D, ʚʳʙʝʨʠʪʝ çʇʝʨʝ-

ʠʤʝʥʦʚʘʪʴè ʠ ʚʚʝʜʠʪʝ ʥʦʚʦʝ ʠʤʷ çHè. 
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6. 

ʅʘ ʧʘʥʝʣʠ ʦʙʲʝʢʪʦʚ ʥʘʡʜʠʪʝ ʚʳʩʦʪʫ - ʧʨʷʤʫʶ d.  

ʑʝʣʢʥʠʪʝ ʧʦ ʧʝʨʝʢʣʶʯʘʪʝʣʶ ʨʷʜʦʤ ʩ ʦʧʠʩʘʥʠʝʤ ʧʨʷʤʦʡ d ʪʘʢ, ʯʪʦʙʳ 

ʦʥʘ ʥʝ ʦʪʦʙʨʘʞʘʣʘʩʴ ʥʘ ʯʝʨʪʝʞʝ. 

7. 
ʉ ʧʦʤʦʱʴʶ ʠʥʩʪʨʫʤʝʥʪʘ çʆʪʨʝʟʦʢè  ʩʦʝʜʠʥʠʪʝ ʪʦʯʢʠ A ʠ H. 

8. 
ɺʳʙʝʨʠʪʝ ʠʥʩʪʨʫʤʝʥʪ çʋʛʦʣè  ʠ ʱʝʣʢʥʠʪʝ ʧʦ ʪʦʯʢʘʤ C, H, A. 

9. 
ʅʘ ʧʘʥʝʣʠ ʦʙʲʝʢʪʦʚ ʱʝʣʢʥʠʪʝ ʧʨʘʚʦʡ ʢʥʦʧʢʦʡ ʧʦ ʫʛʣʫ a. ɺ ʧʦʷʚʠʚʰʝʤʩʷ 

ʤʝʥʶ ʩʜʝʣʘʡʪʝ ʥʝʘʢʪʠʚʥʳʤ ʨʘʟʜʝʣ çʇʦʢʘʟʳʚʘʪʴ ʦʙʦʟʥʘʯʝʥʠʝè. 

10. ʉ ʧʦʤʦʱʴʶ ʠʥʩʪʨʫʤʝʥʪʘ çʊʝʢʩʪè  ʩʦʟʜʘʡʪʝ ʥʘʜʧʠʩʴ çAH B̂Cè. 

ʉʠʤʚʦʣ  ̂ʚʚʦʜʠʪʩʷ ʩ ʧʦʤʦʱʴʶ ʤʝʥʶ çʉʠʤʚʦʣʳè ʦʢʥʘ çʊʝʢʩʪè. 

11. ʉʦʭʨʘʥʠʪʝ ʬʘʡʣ ʢʘʢ çɿʘʜʘʥʠʝ_3.ggbè. 

 

ʅʘ ʨʠʩ. 5 ʧʨʠʚʝʜʝʥ ʨʝʟʫʣʴʪʘʪ ʚʳʧʦʣʥʝʥʠʷ ʟʘʜʘʥʠʷ.  

 

ʈʠʩ. 5. ʈʝʟʫʣʴʪʘʪ ʚʳʧʦʣʥʝʥʠʷ ʟʘʜʘʥʠʷ 3 
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ɿʘʜʘʥʠʝ 4. ʉʦʟʜʘʡʪʝ ʯʝʨʪʝʞ, ʜʝʤʦʥʩʪʨʠʨʫʶʱʠʡ, ʯʪʦ ʚʩʝ ʤʝʜʠʘʥʳ ʪʨʝ-

ʫʛʦʣʴʥʠʢʘ ʧʝʨʝʩʝʢʘʶʪʩʷ ʚ ʦʜʥʦʡ ʪʦʯʢʝ.  

ɿʘʜʘʥʠʝ 5. ʉʦʟʜʘʡʪʝ ʯʝʨʪʝʞ, ʜʝʤʦʥʩʪʨʠʨʫʶʱʠʡ, ʯʪʦ ʚʩʝ ʙʠʩʩʝʢʪʨʠʩʳ 

ʪʨʝʫʛʦʣʴʥʠʢʘ ʧʝʨʝʩʝʢʘʶʪʩʷ ʚ ʦʜʥʦʡ ʪʦʯʢʝ.  

ɿʘʜʘʥʠʝ 6. ʉʦʟʜʘʡʪʝ ʯʝʨʪʝʞ, ʜʝʤʦʥʩʪʨʠʨʫʶʱʠʡ, ʯʪʦ ʚʩʝ ʚʳʩʦʪʳ ʪʨʝ-

ʫʛʦʣʴʥʠʢʘ ʧʝʨʝʩʝʢʘʶʪʩʷ ʚ ʦʜʥʦʡ ʪʦʯʢʝ.  

ɿʘʜʘʥʠʝ 7. ʉʦʟʜʘʡʪʝ ʠʥʪʝʨʘʢʪʠʚʥʳʡ ʯʝʨʪʝʞ, ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʦʛʦ ʤʦʞʥʦ 

ʫʙʝʜʠʪʴʩʷ, ʯʪʦ ʩʫʤʤʘ ʫʛʣʦʚ ʣʶʙʦʛʦ ʪʨʝʫʛʦʣʴʥʠʢʘ ʨʘʚʥʘ 180.̄ 

ʍʦʜ ʚʳʧʦʣʥʝʥʠʷ 

1. ʉʦʟʜʘʡʪʝ ʥʦʚʳʡ ʬʘʡʣ GeoGebra ï çʌʘʡʣ-ʉʦʟʜʘʪʴè. 

2. C ʧʦʤʦʱʴʶ ʠʥʩʪʨʫʤʝʥʪʘ çʄʥʦʛʦʫʛʦʣʴʥʠʢè  ʧʦʩʪʨʦʡʪʝ ʪʨʝʫʛʦʣʴʥʠʢ 

ABC. ʇʦʩʪʨʦʝʥʠʝ ʧʨʦʚʦʜʠʪʝ ʧʨʦʪʠʚ ʯʘʩʦʚʦʡ ʩʪʨʝʣʢʠ. 

3. 
ɺʳʙʝʨʠʪʝ ʠʥʩʪʨʫʤʝʥʪ çʋʛʦʣè  ʠ ʱʝʣʢʥʠʪʝ ʧʦ ʪʦʯʢʘʤ B, A, C. 

4. 
ʉ ʧʦʤʦʱʴʶ ʠʥʩʪʨʫʤʝʥʪʘ çʋʛʦʣè  ʱʝʣʢʥʠʪʝ ʧʦ ʪʦʯʢʘʤ C, B, A. 

5. 
ʉ ʧʦʤʦʱʴʶ ʠʥʩʪʨʫʤʝʥʪʘ çʋʛʦʣè  ʱʝʣʢʥʠʪʝ ʧʦ ʪʦʯʢʘʤ A, C, B. 

6. 

ʅʘ ʧʘʥʝʣʠ ʦʙʲʝʢʪʦʚ ʱʝʣʢʥʠʪʝ ʧʨʘʚʦʡ ʢʥʦʧʢʦʡ ʧʦ ʫʛʣʫ a. ɺ ʧʦʷʚʠʚʰʝʤʩʷ 

ʤʝʥʶ ʩʜʝʣʘʡʪʝ ʥʝʘʢʪʠʚʥʳʤ ʨʘʟʜʝʣ çʇʦʢʘʟʳʚʘʪʴ ʦʙʦʟʥʘʯʝʥʠʝè. ɺʳʧʦʣʥʠ-

ʪʝ ʵʪʠ ʞʝ ʜʝʡʩʪʚʠʷ ʜʣʷ ʫʛʣʦʚ b ʠ g. 

7. 
ʉ ʧʦʤʦʱʴʶ ʠʥʩʪʨʫʤʝʥʪʘ çʊʝʢʩʪè  ʜʦʙʘʚʴʪʝ ʥʘ ʧʦʣʦʪʥʦ ʥʘʜʧʠʩʴ. ɺ 

ʧʦʣʝ çʇʨʘʚʢʘè ʚʚʝʜʠʪʝ çÏA+ÏB+ÏC=è.  

ʉʠʤʚʦʣ çÏè ʚʚʦʜʠʪʩʷ ʩ ʧʦʤʦʱʴʶ ʤʝʥʶ çʉʠʤʚʦʣʳè. 

8. 

ʅʝ ʟʘʢʨʳʚʘʷ ʦʢʥʘ çʊʝʢʩʪè ʚ ʤʝʥʶ çʆʙʲʝʢʪʳè ʚʳʙʝʨʠʪʝ ʫʛʦʣ a.  

ɿʘʪʝʤ ʚʚʝʜʠʪʝ ʩʠʤʚʦʣ ç+è.  

ɺ ʤʝʥʶ çʆʙʲʝʢʪʳè ʚʳʙʝʨʠʪʝ ʫʛʦʣ b.  

ɺʚʝʜʠʪʝ ʩʠʤʚʦʣ ç+è.  

ɺ ʤʝʥʶ çʆʙʲʝʢʪʳè ʚʳʙʝʨʠʪʝ ʫʛʦʣ g. 

ɺʚʝʜʠʪʝ ʩʠʤʚʦʣ ç=è.  

ɺ ʤʝʥʶ çʆʙʲʝʢʪʳè ʚʳʙʝʨʠʪʝ çʇʫʩʪʘʷ ʨʘʤʢʘè. 

ʉ ʧʦʤʦʱʴʶ ʤʝʥʶ çʉʠʤʚʦʣʳè, ʚ ʧʦʷʚʠʚʰʫʶʩʷ ʚ ʧʦʣʝ çʇʨʘʚʢʘè ʧʫʩʪʫʶ 

ʨʘʤʢʫ, ʚʚʝʜʠʪʝ a+b+g. 

ʅʘʞʤʠʪʝ ʢʥʦʧʢʫ çʆʂè. 
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9. ʀʟʤʝʥʠʪʝ ʨʘʟʤʝʨ ʰʨʠʬʪʘ ʥʘʜʧʠʩʠ ʥʘ ʙʦʣʴʰʦʡ. 

10. ɺʳʧʦʣʥʠʪʝ çʅʘʩʪʨʦʡʢʠ-ʆʢʨʫʛʣʝʥʠʝ-0 ʨʘʟʨʷʜʦʚè. 

11. 
ʉ ʧʦʤʦʱʴʶ ʠʥʩʪʨʫʤʝʥʪʘ  ʧʦʧʨʦʙʫʡʪʝ ʠʟʤʝʥʠʪʴ ʤʝʩʪʦʧʦʣʦʞʝʥʠʝ ʚʝʨ-

ʰʠʥ ʪʨʝʫʛʦʣʴʥʠʢʘ. ʇʨʠ ʵʪʦʤ ʟʥʘʯʝʥʠʷ ʫʛʣʦʚ ʚ ʥʘʜʧʠʩʠ ʙʫʜʫʪ ʤʝʥʷʪʴʩʷ, ʘ 

ʩʫʤʤʘ ʫʛʣʦʚ ʙʫʜʝʪ ʦʩʪʘʚʘʪʴʩʷ ʨʘʚʥʦʡ 180.̄ 

12. ʉʦʭʨʘʥʠʪʝ ʬʘʡʣ ʢʘʢ çɿʘʜʘʥʠʝ_7.ggbè. 

ʅʘ ʨʠʩ. 6 ʧʨʠʚʝʜʝʥ ʨʝʟʫʣʴʪʘʪ ʚʳʧʦʣʥʝʥʠʷ ʟʘʜʘʥʠʷ.  

 

ʈʠʩ. 6. ʈʝʟʫʣʴʪʘʪ ʚʳʧʦʣʥʝʥʠʷ ʟʘʜʘʥʠʷ 7 

ɿʘʜʘʥʠʝ 8. ʉ ʧʦʤʦʱʴʶ GeoGebra ʩʦʟʜʘʡʪʝ ʠʥʪʝʨʘʢʪʠʚʥʦʝ ʧʦʩʦʙʠʝ, ʜʝ-

ʤʦʥʩʪʨʠʨʫʶʱʝʝ ʧʦʩʪʨʦʝʥʠʝ ʩʝʨʝʜʠʥʳ ʦʪʨʝʟʢʘ ʩ ʧʦʤʦʱʴʶ ʮʠʨʢʫʣʷ ʠ ʣʠʥʝʡʢʠ. 

ʍʦʜ ʚʳʧʦʣʥʝʥʠʷ 

1. ʉʦʟʜʘʡʪʝ ʥʦʚʳʡ ʬʘʡʣ GeoGebra ï çʌʘʡʣ-ʉʦʟʜʘʪʴè. 

2. 
ɺʳʧʦʣʥʠʪʝ çʅʘʩʪʨʦʡʢʠ-ʆʙʦʟʥʘʯʝʥʠʷ-ʅʝ ʚʚʦʜʠʪʴè, ʟʘʪʝʤ çʅʘʩʪʨʦʡʢʠ-

ʉʦʭʨʘʥʠʪʴ ʥʘʩʪʨʦʡʢʠè. 
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3. 
ʉ ʧʦʤʦʱʴʶ ʠʥʩʪʨʫʤʝʥʪʘ çʆʪʨʝʟʦʢè  ʧʦʩʪʨʦʡʪʝ ʧʨʦʠʟʚʦʣʴʥʳʡ ʦʪʨʝ-

ʟʦʢ. 

 

4. 
C ʧʦʤʦʱʴʶ ʠʥʩʪʨʫʤʝʥʪʘ çʆʢʨʫʞʥʦʩʪʴ ʧʦ ʮʝʥʪʨʫ ʠ ʪʦʯʢʝè  ʧʦʩʪʨʦʡ-

ʪʝ ʜʚʝ ʦʢʨʫʞʥʦʩʪʠ, ʮʝʥʪʨʘʤʠ ʢʦʪʦʨʳʭ ʷʚʣʷʶʪʩʷ ʢʦʥʮʳ ʦʪʨʝʟʢʘ, ʘ ʨʘʜʠʫʩ 

ʢʦʪʦʨʳʭ ʨʘʚʝʥ ʜʣʠʥʝ ʦʪʨʝʟʢʘ. 

5. C ʧʦʤʦʱʴʶ ʠʥʩʪʨʫʤʝʥʪʘ çʇʝʨʝʩʝʯʝʥʠʝè  ʦʪʤʝʪʴʪʝ ʪʦʯʢʠ ʧʝʨʝʩʝʯʝ-

ʥʠʷ ʦʢʨʫʞʥʦʩʪʝʡ. 

6. 

ʅʘ ʧʘʥʝʣʠ ʦʙʲʝʢʪʦʚ ʥʘʡʜʠʪʝ ʚʳʩʦʪʫ ï ʧʨʷʤʫʶ d. ʑʝʣʢʥʠʪʝ ʧʦ ʧʝʨʝʢʣʶ-

ʯʘʪʝʣʶ ʨʷʜʦʤ ʩ ʦʧʠʩʘʥʠʝʤ ʧʨʷʤʦʡ d ʪʘʢ, ʯʪʦʙʳ ʦʥʘ ʥʝ ʦʪʦʙʨʘʞʘʣʘʩʴ ʥʘ 

ʯʝʨʪʝʞʝ. 

7. ʉ ʧʦʤʦʱʴʶ ʠʥʩʪʨʫʤʝʥʪʘ çʇʨʷʤʘʷè  ʩʦʝʜʠʥʠʪʝ ʪʦʯʢʠ ʧʝʨʝʩʝʯʝʥʠʷ 

ʦʢʨʫʞʥʦʩʪʝʡ. 

8. C ʧʦʤʦʱʴʶ ʠʥʩʪʨʫʤʝʥʪʘ çʇʝʨʝʩʝʯʝʥʠʝè  ʦʪʤʝʪʴʪʝ ʪʦʯʢʫ ʧʝʨʝʩʝʯʝ-

ʥʠʷ ʧʦʣʫʯʝʥʥʦʡ ʧʨʷʤʦʡ ʠ ʦʢʨʫʞʥʦʩʪʠ. 

9. 
ʅʘ ʧʘʥʝʣʠ ʦʙʲʝʢʪʦʚ ʱʝʣʢʥʠʪʝ ʧʨʘʚʦʡ ʢʥʦʧʢʦʡ ʧʦ ʫʛʣʫ a. ɺ ʧʦʷʚʠʚʰʝʤʩʷ 

ʤʝʥʶ ʩʜʝʣʘʡʪʝ ʥʝʘʢʪʠʚʥʳʤ ʨʘʟʜʝʣ çʇʦʢʘʟʳʚʘʪʴ ʦʙʦʟʥʘʯʝʥʠʝè. 

10. 

ʀʟʤʝʥʠʪʝ ʩʪʠʣʴ ʣʠʥʠʠ ʦʢʨʫʞʥʦʩʪʝʡ ʠ ʧʨʷʤʦʡ ʥʘ ʧʫʥʢʪʠʨʥʳʡ. ɼʣʷ ʵʪʦʛʦ 

ʜʦʩʪʘʪʦʯʥʦ ʱʝʣʢʥʫʪʴ ʧʦ ʦʙʲʝʢʪʫ ʩ ʧʦʤʦʱʴʶ ʠʥʩʪʨʫʤʝʥʪʘ   ʠ ʚr-

ʙʨʘʪʴ ʩʪʠʣʴ ʣʠʥʠʠ ʨʷʜʦʤ ʩ ʥʘʜʧʠʩʴʶ çʇʦʣʦʪʥʦè. 

 

11. ʉʦʭʨʘʥʠʪʝ ʬʘʡʣ ʢʘʢ çɿʘʜʘʥʠʝ_8.ggbè. 

12. 

ʏʪʦʙʳ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʪʴ ʵʪʘʧʳ ʧʦʩʪʨʦʝʥʠʷ ʱʝʣʢʥʠʪʝ ʧʨʘʚʦʡ ʢʥʦʧʢʦʡ 

ʤʳʰʠ ʧʦ ʧʦʣʦʪʥʫ ʠ ʚʳʙʝʨʠʪʝ çʐʘʛʠ ʧʦʩʪʨʦʝʥʠʷè.  

ʇʦʷʚʠʚʰʘʷʩʷ ʚʥʠʟʫ ʧʦʣʦʪʥʘ ʧʘʥʝʣʴ ʥʘʚʠʛʘʮʠʠ ʧʦʟʚʦʣʷʝʪ ʚʦʩʧʨʦʠʟʚʝʩʪʠ 

ʚʩʝ ʰʘʛʠ ʧʦʩʪʨʦʝʥʠʷ. 
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ɿʘʜʘʥʠʝ 10. ʉ ʧʦʤʦʱʴʶ ʠʥʩʪʨʫʤʝʥʪʦʚ çʆʪʨʝʟʦʢè , çʇʘʨʘʣʣʝʣʴʥʘʷ 

ʧʨʷʤʘʷè , çʇʝʨʧʝʥʜʠʢʫʣʷʨʥʘʷ ʧʨʷʤʘʷè , çʇʝʨʝʩʝʯʝʥʠʝè , çʄʥʦʛʦ-

ʫʛʦʣʴʥʠʢè  ʠʟʦʙʨʘʟʠʪʝ ʥʘ ʦʜʥʦʤ ʯʝʨʪʝʞʝ ʧʘʨʘʣʣʝʣʦʛʨʘʤʤ, ʧʨʷʤʦʫʛʦʣʴʥʠʢ, 

ʨʦʤʙ ʠ ʪʨʘʧʝʮʠʶ. 

ɿʘʜʘʥʠʝ 9. ʉʦʟʜʘʡʪʝ ʠʥʪʝʨʘʢʪʠʚʥʦʝ ʧʦʩʦʙʠʝ, ʜʝʤʦʥʩʪʨʠʨʫʶʱʝʝ ʧʦʩʪʨʦʝ-

ʥʠʝ ʧʨʘʚʠʣʴʥʦʛʦ ʰʝʩʪʠʫʛʦʣʴʥʠʢʘ ʧʦʤʦʱʴʶ ʮʠʨʢʫʣʷ ʠ ʣʠʥʝʡʢʠ. ʀʩʧʦʣʴʟʫʡʪʝ 

ʠʥʩʪʨʫʤʝʥʪʳ çʆʢʨʫʞʥʦʩʪʴ ʧʦ ʮʝʥʪʨʫ ʠ ʪʦʯʢʝè , çʇʝʨʝʩʝʯʝʥʠʝè  ʠ 

çʄʥʦʛʦʫʛʦʣʴʥʠʢè . 

ʋʢʘʟʘʥʠʝ. ʩʤ. ʈʠʩ. 8. 

 

ʈʠʩ. 7. ʈʝʟʫʣʴʪʘʪ ʚʳʧʦʣʥʝʥʠʷ ʟʘʜʘʥʠʷ 8  
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ʈʠʩ. 8. ʇʦʩʪʨʦʝʥʠʝ ʧʨʘʚʠʣʴʥʦʛʦ ʰʝʩʪʠʫʛʦʣʴʥʠʢʘ 

ɿʘʜʘʥʠʝ 11. ʉ ʧʦʤʦʱʴʶ ʠʥʩʪʨʫʤʝʥʪʘ çʇʨʘʚʠʣʴʥʳʡ ʤʥʦʛʦʫʛʦʣʴʥʠʢè  

ʠʟʦʙʨʘʟʠʪʝ ʥʘ ʦʜʥʦʤ ʯʝʨʪʝʞʝ ʧʨʘʚʠʣʴʥʳʡ ʪʨʝʫʛʦʣʴʥʠʢ, ʢʚʘʜʨʘʪ, ʧʨʘʚʠʣʴʥʳʡ 

ʧʷʪʠʫʛʦʣʴʥʠʢ, ʧʨʘʚʠʣʴʥʳʡ ʰʝʩʪʠʫʛʦʣʴʥʠʢ, ʧʨʘʚʠʣʴʥʳʡ ʚʦʩʴʤʠʫʛʦʣʴʥʠʢ, ʧʨʘ-

ʚʠʣʴʥʳʡ ʜʝʩʷʪʠʫʛʦʣʴʥʠʢ. 

ʍʦʜ ʚʳʧʦʣʥʝʥʠʷ 

1. ʉʦʟʜʘʡʪʝ ʥʦʚʳʡ ʬʘʡʣ GeoGebra  

2. ɺʳʙʝʨʠʪʝ ʠʥʩʪʨʫʤʝʥʪ çʇʨʘʚʠʣʴʥʳʡ ʤʥʦʛʦʫʛʦʣʴʥʠʢè  ʠ ʱʝʣʢʥʠʪʝ ʧʦ-

ʩʣʝʜʦʚʘʪʝʣʴʥʦ ʧʦ ʜʚʫʤ ʧʨʦʠʟʚʦʣʴʥʳʤ ʪʦʯʢʘʤ ʧʣʦʩʢʦʩʪʠ. 

3. ɺ ʧʦʷʚʠʚʰʝʤʩʷ ʦʢʥʝ ʚ ʧʦʣʝ çɺʝʨʰʠʥʳè ʫʢʘʞʠʪʝ 3 

4. 
ɼʣʷ ʧʦʩʪʨʦʝʥʠʷ ʦʩʪʘʣʴʥʳʭ ʧʨʘʚʠʣʴʥʳʭ ʤʥʦʛʦʫʛʦʣʴʥʠʢʦʚ ʚʳʧʦʣʥʠʪʝ ʜʝʡ-

ʩʪʚʠʷ 2 ʠ 3, ʫʢʘʟʘʚ ʥʫʞʥʦ ʯʠʩʣʦ ʚʝʨʰʠʥ. 

 

ɿʘʜʘʥʠʝ 12. ʉʦʟʜʘʡʪʝ ʠʥʪʝʨʘʢʪʠʚʥʳʡ ʯʝʨʪʝʞ, ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʦʛʦ ʤʦʞʥʦ 

ʫʙʝʜʠʪʴʩʷ, ʯʪʦ ʚ ʨʘʚʥʦʩʪʦʨʦʥʥʝʤ ʪʨʝʫʛʦʣʴʥʠʢʝ ʣʶʙʦʛʦ ʨʘʟʤʝʨʘ ʚʩʝ ʫʛʣʳ ʨʘʚʥʳ 

60̄ . 

ɿʘʜʘʥʠʝ 13. ʉʦʟʜʘʡʪʝ ʠʥʪʝʨʘʢʪʠʚʥʳʡ ʯʝʨʪʝʞ, ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʦʛʦ ʤʦʞʥʦ 

ʫʙʝʜʠʪʴʩʷ, ʯʪʦ ʧʣʦʱʘʜʴ ʪʨʝʫʛʦʣʴʥʠʢʘ ʨʘʚʥʘ ʧʦʣʦʚʠʥʝ ʧʨʦʠʟʚʝʜʝʥʠʷ ʦʩʥʦʚʘʥʠʷ 
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ʪʨʝʫʛʦʣʴʥʠʢʘ ʥʘ ʚʳʩʦʪʫ ʪʨʝʫʛʦʣʴʥʠʢʘ. 

ʍʦʜ ʚʳʧʦʣʥʝʥʠʷ 

1. ʉʦʟʜʘʡʪʝ ʥʦʚʳʡ ʬʘʡʣ GeoGebra  

2. 
ɺʳʧʦʣʥʠʪʝ çʅʘʩʪʨʦʡʢʠ-ʆʙʦʟʥʘʯʝʥʠʷ-ʊʦʣʴʢʦ ʜʣʷ ʪʦʯʝʢè, ʟʘʪʝʤ çʅʘʩʪʨʦʡʢʠ-

ʉʦʭʨʘʥʠʪʴ ʥʘʩʪʨʦʡʢʠè. 

3. 
ʇʦʩʪʨʦʡʪʝ ʧʨʦʠʟʚʦʣʴʥʳʡ ʪʨʝʫʛʦʣʴʥʠʢ ABC ʠ ʝʛʦ ʚʳʩʦʪʫ AH, ʢʘʢ ʚ ʟʘʜʘʥʠʠ 

3. 

4. 
ɺʳʙʝʨʠʪʝ ʠʥʩʪʨʫʤʝʥʪ çʇʣʦʱʘʜʴè  ʠ ʱʝʣʢʥʠʪʝ ʧʦ ʪʨʝʫʛʦʣʴʥʠʢʫ ABC. 

5. ɺʳʙʝʨʠʪʝ ʠʥʩʪʨʫʤʝʥʪ çʈʘʩʩʪʦʷʥʠʝ ʠʣʠ ʜʣʠʥʘè  ʠ ʱʝʣʢʥʠʪʝ ʧʦ ʩʪʦʨʦʥʝ 

BC ʠ ʚʳʩʦʪʝ AH 

6. 

ʉ ʧʦʤʦʱʴʶ ʠʥʩʪʨʫʤʝʥʪʘ çʊʝʢʩʪè  ʜʦʙʘʚʴʪʝ ʥʘ ʧʦʣʦʪʥʦ ʥʘʜʧʠʩʴ. ʇʦ-

ʩʪʘʚʴʪʝ ʛʘʣʦʯʢʫ ʨʷʜʦʤ ʩ çLaTeX-ʬʦʨʤʫʣʘè  

 
ɺ ʧʦʣʝ çʇʨʘʚʢʘè ʚʚʝʜʠʪʝ ʪʝʢʩʪ  

çS_{æABC}=\frac{1}{2} BCĿAH=\frac{1}{2}Ŀè 

ʉʠʤʚʦʣʳ çæè ʠ çĿè ʚʚʦʜʷʪʩʷ ʩ ʧʦʤʦʱʴʶ ʤʝʥʶ çʉʠʤʚʦʣʳè 

7. 

ʅʝ ʟʘʢʨʳʚʘʷ ʦʢʥʘ çʊʝʢʩʪè ʚ ʤʝʥʶ çʆʙʲʝʢʪʳè ʚʳʙʝʨʠʪʝ ʩʪʦʨʦʥʫ a.  

ɿʘʪʝʤ ʚʚʝʜʠʪʝ ʩʠʤʚʦʣ çĿè.  

ɺ ʤʝʥʶ çʆʙʲʝʢʪʳè ʚʳʙʝʨʠʪʝ ʩʪʦʨʦʥʫ e.  

ɺʚʝʜʠʪʝ ʩʠʤʚʦʣ ç=è.  

ɺ ʤʝʥʶ çʆʙʲʝʢʪʳè ʚʳʙʝʨʠʪʝ çʇʫʩʪʘʷ ʨʘʤʢʘè. 

ɺ ʧʦʷʚʠʚʰʫʶʩʷ ʧʫʩʪʫʶ ʨʘʤʢʫ ʚʚʝʜʠʪʝ ʪʝʢʩʪç1/2*a*eè 

ʅʘʞʤʠʪʝ ʢʥʦʧʢʫ çʆʂè. 

 

8. 

ʇʝʨʝʜʚʠʛʘʷ ʚʝʨʰʠʥʳ ʪʨʝʫʛʦʣʴʥʠʢʘ ʫʙʝʜʠʪʝʩʴ, ʯʪʦ ʧʨʠ ʵʪʦʤ ʟʥʘʯʝʥʠʷ ʧʣʦ-

ʱʘʜʝʡ, ʚʳʯʠʩʣʝʥʥʳʭ ʩ ʧʦʤʦʱʴʶ ʠʥʩʪʨʫʤʝʥʪʘ çʇʣʦʱʘʜʴè ʠ ʩ ʧʦʤʦʱʴʶ 

ʬʦʨʤʫʣʳ ʩʦʚʧʘʜʘʶʪ. 
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ʈʠʩ. 9. ʏʝʨʪʝʞ ʢ ʟʘʜʘʥʠʶ 13  

ɿʘʜʘʥʠʝ 14. ʉʦʟʜʘʡʪʝ ʠʥʪʝʨʘʢʪʠʚʥʳʡ ʯʝʨʪʝʞ, ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʦʛʦ ʤʦʞʥʦ 

ʫʙʝʜʠʪʴʩʷ, ʯʪʦ ʧʣʦʱʘʜʴ ʪʨʘʧʝʮʠʠ ʨʘʚʥʘ ʧʦʣʦʚʠʥʝ ʧʨʦʠʟʚʝʜʝʥʠʷ ʩʫʤʤʳ ʦʩʥʦʚʘ-

ʥʠʡ ʪʨʘʧʝʮʠʠ ʥʘ ʚʳʩʦʪʫ ʪʨʘʧʝʮʠʠ. 

 

ɿʘʜʘʥʠʷ ʜʣʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʨʘʙʦʪʳ 

ʉʦʟʜʘʡʪʝ ʜʠʥʘʤʠʯʝʩʢʠʡ ʯʝʨʪʝʞ, ʠʣʣʶʩʪʨʠʨʫʶʱʠʡ ʩʣʝʜʫʶʱʠʝ ʫʪʚʝʨʞʜʝ-

ʥʠʷ. 

1. ɽʩʣʠ ʜʚʝ ʧʘʨʘʣʣʝʣʴʥʳʝ ʧʨʷʤʳʝ ʧʝʨʝʩʝʯʝʥʳ ʩʝʢʫʱʝʡ, ʪʦ ʥʘʢʨʝʩʪ ʣʝʞʘ-

ʱʠʝ ʫʛʣʳ ʨʘʚʥʳ. 

2. ʎʝʥʪʨ ʦʢʨʫʞʥʦʩʪʠ, ʚʧʠʩʘʥʥʦʡ ʚ ʪʨʝʫʛʦʣʴʥʠʢ, ʷʚʣʷʝʪʩʷ ʪʦʯʢʦʡ ʧʝʨʝʩʝ-

ʯʝʥʠʷ ʝʛʦ ʙʠʩʩʝʢʪʨʠʩ. 

3. ʎʝʥʪʨ ʦʢʨʫʞʥʦʩʪʠ, ʦʧʠʩʘʥʥʦʡ ʦʢʦʣʦ ʪʨʝʫʛʦʣʴʥʠʢʘ, ʷʚʣʷʝʪʩʷ ʪʦʯʢʦʡ ʧʝ-

ʨʝʩʝʯʝʥʠʷ ʧʝʨʧʝʥʜʠʢʫʣʷʨʦʚ ʢ ʩʪʦʨʦʥʘʤ ʪʨʝʫʛʦʣʴʥʠʢʘ, ʧʨʦʚʝʜʝʥʥʳʭ ʯʝʨʝʟ ʩʝʨʝ-

ʜʠʥʳ ʵʪʠʭ ʩʪʦʨʦʥ. 

4. ʉʫʤʤʘ ʦʩʪʨʳʭ ʫʛʣʦʚ ʧʨʷʤʦʫʛʦʣʴʥʦʛʦ ʪʨʝʫʛʦʣʴʥʠʢʘ ʨʘʚʥʘ 90.̄ 

5. ɼʠʘʛʦʥʘʣʠ ʧʨʷʤʦʫʛʦʣʴʥʠʢʘ ʨʘʚʥʳ. 

6. ʉʫʤʤʘ ʫʛʣʦʚ ʚʳʧʫʢʣʦʛʦ ʯʝʪʳʨʝʭʫʛʦʣʴʥʠʢʘ ʨʘʚʥʘ 360.̄ 
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7. ɺʧʠʩʘʥʥʳʡ ʫʛʦʣ, ʦʧʠʨʘʶʱʠʡʩʷ ʥʘ ʜʠʘʤʝʪʨ, ï ʧʨʷʤʦʡ. 

8. ɺʧʠʩʘʥʥʳʝ ʫʛʣʳ, ʦʧʠʨʘʶʱʠʝʩʷ ʥʘ ʦʜʥʫ ʠ ʪʫ ʞʝ ʜʫʛʫ ï ʨʘʚʥʳ. 

9. ɺʝʣʠʯʠʥʘ ʚʧʠʩʘʥʥʦʛʦ ʫʛʣʘ ʨʘʚʥʘ ʧʦʣʦʚʠʥʝ ʮʝʥʪʨʘʣʴʥʦʛʦ ʫʛʣʘ, ʦʧʠʨʘʶ-

ʱʝʛʦʩʷ ʥʘ ʪʫ ʞʝ ʜʫʛʫ. 

10. ʄʝʜʠʘʥʘ, ʧʨʦʚʝʜʝʥʥʘʷ ʚ ʪʨʝʫʛʦʣʴʥʠʢʝ, ʜʝʣʠʪ ʵʪʦʪ ʪʨʝʫʛʦʣʴʥʠʢ ʥʘ ʜʚʝ 

ʨʘʚʥʦʚʝʣʠʢʠʝ ʯʘʩʪʠ (ʥʘ ʜʚʘ ʪʨʝʫʛʦʣʴʥʠʢʘ ʩ ʨʘʚʥʳʤʠ ʧʣʦʱʘʜʷʤʠ). 

11. ɺʩʝ ʪʨʠ ʤʝʜʠʘʥʳ ʜʝʣʷʪ ʪʨʝʫʛʦʣʴʥʠʢ ʥʘ 6 ʨʘʚʥʦʚʝʣʠʢʠʭ ʪʨʝʫʛʦʣʴʥʠʢʦʚ. 

12. ɺ ʨʘʚʥʦʩʪʦʨʦʥʥʝʡ ʪʨʘʧʝʮʠʠ ʜʠʘʛʦʥʘʣʠ ʨʘʚʥʳ ʠ ʥʘʢʣʦʥʝʥʳ ʢ ʦʩʥʦʚʘʥʠʶ 

ʧʦʜ ʦʜʠʥʘʢʦʚʳʤʠ ʫʛʣʘʤʠ. 

13. ɹʠʩʩʝʢʪʨʠʩʦʡ ʪʨʘʧʝʮʠʠ ʦʪʩʝʢʘʝʪʩʷ ʦʪ ʦʩʥʦʚʘʥʠʷ (ʠʣʠ ʝʛʦ ʧʨʦʜʦʣʞʝʥʠʷ 

ʥʘ ʧʨʷʤʦʡ ʟʘ ʧʨʝʜʝʣʘʤʠ ʩʘʤʦʡ ʬʠʛʫʨʳ) ʦʪʨʝʟʦʢ ʪʘʢʦʡ ʞʝ ʜʣʠʥʳ, ʯʪʦ ʠ ʙʦʢʦʚʘʷ 

ʩʪʦʨʦʥʘ. 

14. ɼʠʘʛʦʥʘʣʠ ʨʦʤʙʘ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʳ. 

15. ɼʠʘʛʦʥʘʣʠ ʨʦʤʙʘ ʷʚʣʷʶʪʩʷ ʙʠʩʩʝʢʪʨʠʩʘʤʠ ʝʛʦ ʫʛʣʦʚ. 
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2. ʄɽʊʆɼʓ ʉʆɿɼɸʅʀʗ ɸʅʀʄʀʈʆɺɸʅʅʓʍ  

ʂʆʄʇʔʖʊɽʈʅʓʍ ʄʆɼɽʃɽʁ 

2.1 ʇʝʨʝʤʝʱʝʥʠʝ ʦʙʲʝʢʪʘ ʧʦ ʟʘʜʘʥʥʦʡ ʪʨʘʝʢʪʦʨʠʠ 

ɿʘʜʘʥʠʝ 1.  ʉ ʧʦʤʦʱʴʶ ʧʦʣʟʫʥʢʘ  ʧʝʨʝʤʝʩʪʠʪʝ ʦʢʨʫʞʥʦʩʪʴ  ʧʦ ʦʩʠ ʘʙʩ-

ʮʠʩʩ. 

ʍʦʜ ʚʳʧʦʣʥʝʥʠʷ 

1. 

ɿʘʧʫʩʪʠʪʝ GeoGebra.  

ɺ ʤʝʥʶ çʇʝʨʩʧʝʢʪʠʚʳè ʚ ʧʨʘʚʦʡ ʯʘʩʪʠ ʧʦʣʦʪʥʘ ʚʳʙʝʨʠʪʝ ʚʠʜ çɸʣʛʝʙʨʘ ʠ 

ʛʨʘʬʠʢʠè. 

2. 
ɺʳʧʦʣʥʠʪʝ çʅʘʩʪʨʦʡʢʠ-ʆʙʦʟʥʘʯʝʥʠʷ-ʅʝ ʚʚʦʜʠʪʴè, ʟʘʪʝʤ çʅʘʩʪʨʦʡʢʠ-

ʉʦʭʨʘʥʠʪʴ ʥʘʩʪʨʦʡʢʠè. 

3. C ʧʦʤʦʱʴʶ ʠʥʩʪʨʫʤʝʥʪʘ çʆʢʨʫʞʥʦʩʪʴ ʧʦ ʮʝʥʪʨʫ ʠ ʨʘʜʠʫʩʫè  ʜʦʙʘʚʴ-

ʪʝ ʥʘ ʧʦʣʦʪʥʦ ʦʢʨʫʞʥʦʩʪʴ ʩ ʮʝʥʪʨʦʤ ʚ ʧʨʦʠʟʚʦʣʴʥʦʡ ʪʦʯʢʝ ʠ ʨʘʜʠʫʩʦʤ 1. 

4. 

ɼʦʙʘʚʴʪʝ ʚ ʚʝʨʭʥʠʡ ʧʨʘʚʳʡ ʫʛʦʣ ʧʦʣʦʪʥʘ ʧʦʣʟʫʥʦʢ ʩ ʧʦʤʦʱʴʶ ʠʥʩʪʨʫ-

ʤʝʥʪʘ çʇʦʣʟʫʥʦʢè .  ɼʣʷ ʵʪʦʛʦ ʱʝʣʢʥʠʪʝ ʧʦ ʦʙʣʘʩʪʠ, ʚ ʢʦʪʦʨʦʡ ʥʫʞʥʦ 

ʨʘʟʤʝʩʪʠʪʴ ʧʦʣʟʫʥʦʢ. ɺ ʧʦʷʚʠʚʰʝʤʩʷ ʦʢʥʝ ʦʩʪʘʚʴʪʝ ʚʩʝ ʟʥʘʯʝʥʠʷ ʙʝʟ ʠʟ-

ʤʝʥʝʥʠʷ ʠ ʥʘʞʤʠʪʝ ʢʥʦʧʢʫ çʇʨʠʤʝʥʠʪʴè. 

5. 

ʉ ʧʦʤʦʱʴʶ ʠʥʩʪʨʫʤʝʥʪʘ  ʧʦʧʨʦʙʫʡʪʝ ʧʝʨʝʤʝʩʪʠʪʴ ʪʦʯʢʫ ʥʘ ʧʦʣʟʫʥ-

ʢʝ. ʋʙʝʜʠʪʝʩʴ, ʯʪʦ ʟʥʘʯʝʥʠʝ ʧʘʨʘʤʝʪʨʘ a ʤʝʥʷʝʪʩʷ ʦʪ -5 ʜʦ 5.  

ʋʩʪʘʥʦʚʠʪʝ ʧʦʣʟʫʥʦʢ ʚ ʧʦʣʦʞʝʥʠʝ a=-5. 

 
ɽʩʣʠ ʥʝʦʙʭʦʜʠʤʦ ʠʟʤʝʥʠʪʴ ʧʦʣʦʞʝʥʠʝ ʧʦʣʟʫʥʢʘ ʥʘ ʧʦʣʦʪʥʝ, ʪʦ ʱʝʣʢʥʠʪʝ 

ʧʨʘʚʦʡ ʢʥʦʧʢʦʡ ʧʦ ʧʦʣʟʫʥʢʫ ʠ ʫʙʝʨʠʪʝ ʛʘʣʦʯʢʫ ʚ ʧʫʥʢʪʝ çɿʘʢʨʝʧʠʪʴè, ʘ 

ʟʘʪʝʤ ʧʝʨʝʤʝʩʪʠʪʝ ʧʦʣʟʫʥʦʢ ʧʦ ʧʦʣʦʪʥʫ. ʇʦʩʣʝ ʵʪʦʛʦ ʚʥʦʚʴ ʟʘʢʨʝʧʠʪʝ 

ʧʦʣʟʫʥʦʢ. 

6. 

ʅʘ ʧʘʥʝʣʠ ʦʙʲʝʢʪʦʚ ʥʘʡʜʠʪʝ ʪʦʯʢʫ A. ʑʝʣʢʥʠʪʝ ʜʚʘ ʨʘʟʘ ʧʦ ʪʦʯʢʝ A ʧʘ-

ʥʝʣʠ ʦʙʲʝʢʪʦʚ ʠ ʠʟʤʝʥʠʪʝ ʝʝ ʢʦʦʨʜʠʥʘʪʳ ʥʘ (a,0). ʅʘʞʤʠʪʝ çEnterè ʥʘ 

ʢʣʘʚʠʘʪʫʨʝ. 

 

7. ʉ ʧʦʤʦʱʴʶ ʠʥʩʪʨʫʤʝʥʪʘ  ʧʦʧʨʦʙʫʡʪʝ ʧʝʨʝʤʝʩʪʠʪʴ ʪʦʯʢʫ ʥʘ ʧʦʣʟʫʥ-

ʢʝ. ʋʙʝʜʠʪʝʩʴ, ʯʪʦ ʮʝʥʪʨ ʦʢʨʫʞʥʦʩʪʠ ʧʝʨʝʤʝʱʘʝʪʩʷ ʦʪ ʪʦʯʢʠ (-5,0) ʜʦ ʪʦʯ-
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ʢʠ (5,0). 

8. 

ʅʘ ʧʘʥʝʣʠ ʦʙʲʝʢʪʦʚ ʥʘʡʜʠʪʝ ʧʘʨʘʤʝʪʨ (ʯʠʩʣʦ) a. ʑʝʣʢʥʠʪʝ ʧʦ ʥʝʤʫ ʧʨʘ-

ʚʦʡ ʢʥʦʧʢʦʡ ʠ ʚʳʙʝʨʠʪʝ çʉʚʦʡʩʪʚʘè. 

ɺ ʧʦʷʚʠʚʰʝʤʩʷ ʦʢʥʝ ʚʳʙʝʨʠʪʝ ʚʢʣʘʜʢʫ çʇʦʣʟʫʥʦʢè ʠ ʠʟʤʝʥʠʪʝ ʠʥʪʝʨʚʘʣ 

ʥʘ çʤʠʥ.:-3è, çʤʘʢʩ.:-3è.  

ɿʘʢʨʦʡʪʝ ʦʢʥʦ. 

9. 
ʉ ʧʦʤʦʱʴʶ ʠʥʩʪʨʫʤʝʥʪʘ  ʧʦʧʨʦʙʫʡʪʝ ʧʝʨʝʤʝʩʪʠʪʴ ʪʦʯʢʫ ʥʘ ʧʦʣʟʫʥ-

ʢʝ. ʋʙʝʜʠʪʝʩʴ, ʯʪʦ ʪʝʧʝʨʴ ʮʝʥʪʨ ʦʢʨʫʞʥʦʩʪʠ ʧʝʨʝʤʝʱʘʝʪʩʷ ʦʪ ʪʦʯʢʠ (-3,0) 

ʜʦ ʪʦʯʢʠ (3,0). 

10. 

ʑʝʣʢʥʠʪʝ ʧʨʘʚʦʡ ʢʥʦʧʢʦʡ ʧʦ ʧʦʣʟʫʥʢʫ ʠʣʠ ʥʘ ʯʠʩʣʝ a ʥʘ ʧʘʥʝʣʠ ʦʙʲʝʢʪʦʚ 

ʠ ʥʘʞʤʠʪʝ çɸʥʠʤʠʨʦʚʘʪʴè ʚ ʧʦʷʚʠʚʰʝʤʩʷ ʤʝʥʶ. ʋʙʝʜʠʪʝʩʴ, ʯʪʦ ʪʝʧʝʨʴ 

ʧʦʣʟʫʥʦʢ ʧʝʨʝʤʝʱʘʝʪʩʷ ʘʚʪʦʤʘʪʠʯʝʩʢʠ.  

ʆʩʪʘʥʦʚʠʪʴ ʘʥʠʤʘʮʠʶ ʤʦʞʥʦ ʥʘʞʘʚ ʢʥʦʧʢʫ çʇʘʫʟʘè  ʚ ʣʝʚʦʤ ʥʠʞʥʝʤ 

ʫʛʣʫ ʧʦʣʦʪʥʘ.  

 

ɿʘʜʘʥʠʝ 2.  ʉ ʧʦʤʦʱʴʶ ʧʦʣʟʫʥʢʘ  ʧʝʨʝʤʝʩʪʠʪʝ ʮʝʥʪʨ ʦʢʨʫʞʥʦʩʪʠ ʝʜʠʥʠʯ-

ʥʦʛʦ ʨʘʜʠʫʩʘ ʧʦ ʦʩʠ ʦʨʜʠʥʘʪ ʦʪ ʪʦʯʢʠ (-3,0)  ʜʦ ʪʦʯʢʠ (3,0). 

ʋʢʘʟʘʥʠʝ: ɺʳʧʦʣʥʠʪʝ ʪʝ ʞʝ ʜʝʡʩʪʚʠʷ, ʯʪʦ ʠ ʚ ʟʘʜʘʥʠʠ 1, ʩ ʪʝʤ ʦʪʣʠʯʠʝʤ, 

ʯʪʦ ʚ ʧʫʥʢʪʝ 6 ʠʟʤʝʥʠʪʝ ʢʦʦʨʜʠʥʘʪʳ ʮʝʥʪʨʘ ʦʢʨʫʞʥʦʩʪʠ ʥʘ (0, a).  

 

ʈʠʩ. 10. ʇʝʨʝʦʧʨʝʜʝʣʝʥʠʝ ʢʦʦʨʜʠʥʘʪ ʮʝʥʪʨʘ ʦʢʨʫʞʥʦʩʪʠ 

ɿʘʜʘʥʠʝ 3.  ʉ ʧʦʤʦʱʴʶ ʧʦʣʟʫʥʢʘ  ʧʝʨʝʤʝʩʪʠʪʝ ʮʝʥʪʨ ʦʢʨʫʞʥʦʩʪʠ ʝʜʠʥʠʯ-

ʥʦʛʦ ʨʘʜʠʫʩʘ  ʦʪ ʪʦʯʢʠ (-3,-3)  ʜʦ ʪʦʯʢʠ (3,3) ʧʦ ʧʨʷʤʦʡ y=x. 

ʋʢʘʟʘʥʠʝ: ɺʳʧʦʣʥʠʪʝ ʪʝ ʞʝ ʜʝʡʩʪʚʠʷ, ʯʪʦ ʠ ʚ ʟʘʜʘʥʠʠ 1, ʩ ʪʝʤ ʦʪʣʠʯʠʝʤ, 

ʯʪʦ ʚ ʧʫʥʢʪʝ 6 ʠʟʤʝʥʠʪʝ ʢʦʦʨʜʠʥʘʪʳ ʮʝʥʪʨʘ ʦʢʨʫʞʥʦʩʪʠ ʥʘ (a, a).  

ɿʘʜʘʥʠʝ 4.  ʉ ʧʦʤʦʱʴʶ ʧʦʣʟʫʥʢʘ  ʧʝʨʝʤʝʩʪʠʪʝ ʢʘʨʪʠʥʢʫ (ʠʟʦʙʨʘʞʝʥʠʝ ʠʟ 

ʬʘʡʣʘ) ʧʦ ʦʩʠ ʘʙʩʮʠʩʩ ʦʪ ʪʦʯʢʠ (0,0) ʜʦ ʪʦʯʢʠ (10,0) (ʩʤ. ʨʠʩ. 11). 

ʍʦʜ ʚʳʧʦʣʥʝʥʠʷ 

1. ʉʦʟʜʘʡʪʝ ʥʦʚʳʡ ʬʘʡʣ GeoGebra ï çʌʘʡʣ-ʉʦʟʜʘʪʴè. 

2. ɼʦʙʘʚʴʪʝ ʚ ʚʝʨʭʥʠʡ ʧʨʘʚʳʡ ʫʛʦʣ ʧʦʣʦʪʥʘ ʧʦʣʟʫʥʦʢ ʩ ʧʦʤʦʱʴʶ ʠʥʩʪʨʫ-
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ʤʝʥʪʘ çʇʦʣʟʫʥʦʢè . 

ʋʩʪʘʥʦʚʠʪʝ ʠʥʪʝʨʚʘʣ ʜʣʷ ʧʦʣʟʫʥʢʘ çʤʠʥ.:0è, çʤʘʢʩ.:10è. 

3. 

ɺʳʧʦʣʥʠʪʝ çʇʨʘʚʢʘ - ɺʩʪʘʚʠʪʴ ʠʟʦʙʨʘʞʝʥʠʝ ʠʟ - ʌʘʡʣè. ɺ ʧʦʷʚʠʚʰʝʤʩʷ 

ʜʠʘʣʦʛʦʚʦʤ ʦʢʥʝ ʚʳʙʝʨʠʪʝ ʬʘʡʣ ʩ ʠʟʦʙʨʘʞʝʥʠʝʤ, ʢʦʪʦʨʦʝ ʙʫʜʝʪ ʧʝʨʝʤʝ-

ʱʘʪʴʩʷ ʧʦ ʦʩʠ ʘʙʩʮʠʩʩ ʠ ʥʘʞʤʠʪʝ ʢʥʦʧʢʫ çʆʪʢʨʳʪʴè. ʇʦʩʣʝ ʵʪʦʛʦ ʠʟʦʙʨʘ-

ʞʝʥʠʝ ʧʦʷʚʠʪʩʷ ʥʘ ʧʦʣʦʪʥʝ. 

4. ʅʘʡʜʠʪʝ ʥʘ ʧʘʥʝʣʠ ʦʙʲʝʢʪʦʚ ʪʦʯʢʫ A ʠ ʠʟʤʝʥʠʪʝ ʝʝ ʢʦʦʨʜʠʥʘʪʳ ʥʘ (a,0). 

5. ʅʘʡʜʠʪʝ ʥʘ ʧʘʥʝʣʠ ʦʙʲʝʢʪʦʚ ʪʦʯʢʫ B ʠ ʠʟʤʝʥʠʪʝ ʝʝ ʢʦʦʨʜʠʥʘʪʳ ʥʘ (a+3,0). 

6. ʉ ʧʦʤʦʱʴʶ ʠʥʩʪʨʫʤʝʥʪʘ  ʧʦʧʨʦʙʫʡʪʝ ʧʝʨʝʤʝʩʪʠʪʴ ʪʦʯʢʫ ʥʘ ʧʦʣʟʫʥʢʝ. 

ʋʙʝʜʠʪʝʩʴ, ʯʪʦ ʠʟʦʙʨʘʞʝʥʠʝ ʧʝʨʝʤʝʱʘʝʪʩʷ ʧʦ ʦʩʠ ʘʙʩʮʠʩʩ. 

7. 

ʉʦʟʜʘʡʪʝ gif-ʬʘʡʣ ʩ ʜʚʠʞʫʱʠʤʩʷ ʠʟʦʙʨʘʞʝʥʠʝʤ. ɼʣʷ ʵʪʦʛʦ ʚʳʧʦʣʥʠʪʝ 

çʌʘʡʣ ï ʕʢʩʧʦʨʪ ï ɸʥʠʤʠʨʦʚʘʥʥʦʝ ʠʟʦʙʨʘʞʝʥʠʝ (gif)è. ʀʟʤʝʥʠʪʝ ʚʨʝʤʷ 

ʤʝʞʜʫ ʢʘʜʨʘʤʠ ʥʘ 50 ms ʠ ʥʘʞʤʠʪʝ çʕʢʩʧʦʨʪè. ʋʢʘʞʠʪʝ ʠʤʷ ʬʘʡʣʘ, ʚ ʢʦ-

ʪʦʨʳʡ ʙʫʜʝʪ ʩʦʭʨʘʥʝʥʘ gif-ʘʥʠʤʘʮʠʷ. 

ʅʘ ʨʠʩ.7. ʧʨʠʚʝʜʝʥ ʨʝʟʫʣʴʪʘʪ ʚʳʧʦʣʥʝʥʠʷ ʟʘʜʘʥʠʷ. 

 

ʈʠʩ. 11. ʋʧʨʘʚʣʝʥʠʝ ʠʟʦʙʨʘʞʝʥʠʝʤ ʩ ʧʦʤʦʱʴʶ ʧʦʣʟʫʥʢʘ  

ɿʘʜʘʥʠʝ 5.  ʉʦʟʜʘʡʪʝ ʘʥʠʤʘʮʠʶ, ʚ ʢʦʪʦʨʦʡ ʦʢʨʫʞʥʦʩʪʴ ʨʘʜʠʫʩʘ 1 ʜʚʠʞʝʪ-

ʩʷ ʧʦ ʪʨʘʝʢʪʦʨʠʠ 
20,25 4y x=- +ʦʪ ʪʦʯʢʠ (-4,0) ʢ ʪʦʯʢʝ (4,0). 

ʍʦʜ ʚʳʧʦʣʥʝʥʠʷ 

1. ʉʦʟʜʘʡʪʝ ʥʦʚʳʡ ʬʘʡʣ GeoGebra ï çʌʘʡʣ-ʉʦʟʜʘʪʴè. 

2. 

ɼʦʙʘʚʴʪʝ ʚ ʚʝʨʭʥʠʡ ʧʨʘʚʳʡ ʫʛʦʣ ʧʦʣʦʪʥʘ ʧʦʣʟʫʥʦʢ ʩ ʧʦʤʦʱʴʶ ʠʥʩʪʨʫ-

ʤʝʥʪʘ çʇʦʣʟʫʥʦʢè . 

ʋʩʪʘʥʦʚʠʪʝ ʠʥʪʝʨʚʘʣ ʜʣʷ ʧʦʣʟʫʥʢʘ çʤʠʥ.:-4è, çʤʘʢʩ.:4è. 
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3. C ʧʦʤʦʱʴʶ ʠʥʩʪʨʫʤʝʥʪʘ çʆʢʨʫʞʥʦʩʪʴ ʧʦ ʮʝʥʪʨʫ ʠ ʨʘʜʠʫʩʫè  ʜʦʙʘʚʴʪʝ 

ʥʘ ʧʦʣʦʪʥʦ ʦʢʨʫʞʥʦʩʪʴ ʩ ʮʝʥʪʨʦʤ ʚ ʧʨʦʠʟʚʦʣʴʥʦʡ ʪʦʯʢʝ ʠ ʨʘʜʠʫʩʦʤ 1. 

4. ɺ ʩʪʨʦʢʫ ʚʚʦʜʘ ʚʚʝʜʠʪʝ çf(x)=ī0.25*x^2+4è ʠ ʥʘʞʤʠʪʝ ʢʣʘʚʠʰʫ çEnterè. 

5. ʅʘʡʜʠʪʝ ʥʘ ʧʘʥʝʣʠ ʦʙʲʝʢʪʦʚ ʪʦʯʢʫ A ʠ ʠʟʤʝʥʠʪʝ ʝʝ ʢʦʦʨʜʠʥʘʪʳ ʥʘ (a,f(a)). 

ʅʘ ʨʠʩ.12. ʧʨʠʚʝʜʝʥ ʨʝʟʫʣʴʪʘʪ ʚʳʧʦʣʥʝʥʠʷ ʟʘʜʘʥʠʷ. 

 

ʈʠʩ. 12. ɼʚʠʞʝʥʠʝ ʦʢʨʫʞʥʦʩʪʠ ʧʦ ʟʘʜʘʥʥʦʡ ʪʨʘʝʢʪʦʨʠʠ 

ɿʘʜʘʥʠʝ 6.  ʉʦʟʜʘʡʪʝ ʘʥʠʤʘʮʠʶ, ʚ ʢʦʪʦʨʦʡ ʦʢʨʫʞʥʦʩʪʴ ʨʘʜʠʫʩʘ 1 ʜʚʠʞʝʪ-

ʩʷ ʧʦ ʪʨʘʝʢʪʦʨʠʠ y=cos(x) ʦʪ ʪʦʯʢʠ (-3,0) ʢ ʪʦʯʢʝ (3,0). 

ɿʘʜʘʥʠʝ 7. ʉʦʟʜʘʡʪʝ ʘʥʠʤʘʮʠʶ, ʚ ʢʦʪʦʨʦʡ ʠʟʦʙʨʘʞʝʥʠʝ ʜʚʠʞʝʪʩʷ ʚʜʦʣʴ 

ʣʠʥʠ y=sin(x) ʦʪ ʪʦʯʢʠ (0,0) ʢ ʪʦʯʢʝ (12,0) (ʩʤ. ʨʠʩ. 13) 

ʍʦʜ ʚʳʧʦʣʥʝʥʠʷ 

1. ʉʦʟʜʘʡʪʝ ʥʦʚʳʡ ʬʘʡʣ GeoGebra ï çʌʘʡʣ-ʉʦʟʜʘʪʴè. 

2. 

ɼʦʙʘʚʴʪʝ ʚ ʚʝʨʭʥʠʡ ʧʨʘʚʳʡ ʫʛʦʣ ʧʦʣʦʪʥʘ ʧʦʣʟʫʥʦʢ ʩ ʧʦʤʦʱʴʶ ʠʥʩʪʨʫ-

ʤʝʥʪʘ çʇʦʣʟʫʥʦʢè . 

ʋʩʪʘʥʦʚʠʪʝ ʠʥʪʝʨʚʘʣ ʜʣʷ ʧʦʣʟʫʥʢʘ çʤʠʥ.:0è, çʤʘʢʩ.:12è. 

ʅʘ ʚʢʣʘʜʢʝ çɸʥʠʤʘʮʠʷè ʫʢʘʞʠʪʝ çʇʦʚʪʦʨ - ʋʚʝʣʠʯʝʥʠʝè. 

 

3. 
ɺ ʩʪʨʦʢʫ ʚʚʦʜʘ ʚʚʝʜʠʪʝ çf(x)=sin(x)è ʠ ʥʘʞʤʠʪʝ ʢʣʘʚʠʰʫ çEnterè. 

 

4. 
ɺ ʩʪʨʦʢʫ ʚʚʦʜʘ ʚʚʝʜʠʪʝ çy<=f(x)è ʠ ʥʘʞʤʠʪʝ  çEnterè. 

 

5. 
ɺ ʩʪʨʦʢʫ ʚʚʦʜʘ ʚʚʝʜʠʪʝ çA=(a,f(a))è ʠ ʥʘʞʤʠʪʝ çEnterè. 
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6. ɺʳʙʝʨʠʪʝ ʠʥʩʪʨʫʤʝʥʪ çʂʘʩʘʪʝʣʴʥʘʷè  ʠ ʱʝʣʢʥʠʪʝ ʧʦ ʪʦʯʢʝ A, ʘ ʟʘ-

ʪʝʤ ʧʦ ʛʨʘʬʠʢʫ y=sin(x). 

7. ɺʳʙʝʨʠʪʝ ʠʥʩʪʨʫʤʝʥʪ çʆʢʨʫʞʥʦʩʪʴ ʧʦ ʮʝʥʪʨʫ ʠ ʨʘʜʠʫʩʫè   ʠ 

ʱʝʣʢʥʠʪʝ ʧʦ ʪʦʯʢʝ A. ʋʢʘʞʠʪʝ ʨʘʜʠʫʩ ʨʘʚʥʳʤ 1. 

8. 
ʉ ʧʦʤʦʱʴʶ ʠʥʩʪʨʫʤʝʥʪʘ çʇʝʨʝʩʝʯʝʥʠʝè  ʦʪʤʝʪʴʪʝ ʩʣʝʚʘ ʥʘ ʧʨʘʚʦ 

ʪʦʯʢʠ ʧʝʨʝʩʝʯʝʥʠʷ ʦʢʨʫʞʥʦʩʪʠ ʠ ʢʘʩʘʪʝʣʴʥʦʡ. 

 

9. 

ɺʳʧʦʣʥʠʪʝ çʇʨʘʚʢʘ - ɺʩʪʘʚʠʪʴ ʠʟʦʙʨʘʞʝʥʠʝ ʠʟ - ʌʘʡʣè.  

 

ɺ ʧʦʷʚʠʚʰʝʤʩʷ ʜʠʘʣʦʛʦʚʦʤ ʦʢʥʝ ʚʳʙʝʨʠʪʝ ʬʘʡʣ ʩ ʠʟʦʙʨʘʞʝʥʠʝʤ ʠ 

ʥʘʞʤʠʪʝ ʢʥʦʧʢʫ çʆʪʢʨʳʪʴè. 

10. 

ʅʘʡʜʠʪʝ ʥʘ ʧʘʥʝʣʠ ʦʙʲʝʢʪʦʚ ʪʦʯʢʫ D. ʑʝʣʢʥʠʪʝ ʧʦ ʥʝʡ ʜʚʘ ʨʘʟʘ. ʋʢʘʞʠ-

ʪʝ çD=Bè. 

ʅʘʡʜʠʪʝ ʥʘ ʧʘʥʝʣʠ ʦʙʲʝʢʪʦʚ ʪʦʯʢʫ E. ʑʝʣʢʥʠʪʝ ʧʦ ʥʝʡ ʜʚʘ ʨʘʟʘ. ʋʢʘʞʠ-

ʪʝ çE=Cè. 

11. 

ʉʜʝʣʘʡʪʝ ʥʝʚʠʜʠʤʳʤʠ ʦʢʨʫʞʥʦʩʪʴ, ʢʘʩʘʪʝʣʴʥʫʶ ʠ ʪʦʯʢʠ A,B,C,D,E. 

ʋʙʝʜʠʪʝʩʴ, ʯʪʦ ʠʟʦʙʨʘʞʝʥʠʝ ʜʚʠʞʝʪʩʷ ʚʜʦʣʴ ʩʠʥʫʩʦʠʜʳ 

 

 

ɿʘʜʘʥʠʝ 8. ʉʦʟʜʘʡʪʝ ʘʥʠʤʘʮʠʶ, ʚ ʢʦʪʦʨʦʡ ʠʟʦʙʨʘʞʝʥʠʝ ʜʚʠʞʝʪʩʷ ʚʜʦʣʴ 

ʣʠʥʠ y=x
2
 ʦʪ ʪʦʯʢʠ (-2,0) ʢ ʪʦʯʢʝ (2,0). 

 

ʈʠʩ. 13. ʈʝʟʫʣʴʪʘʪ ʚʳʧʦʣʥʝʥʠʷ ʟʘʜʘʥʠʷ 7  



26 

2.2 ʇʝʨʝʤʝʱʝʥʠʝ ʦʙʲʝʢʪʘ ʧʦ ʦʢʨʫʞʥʦʩʪʠ 

ɿʘʜʘʥʠʝ 1.  ʉʦʟʜʘʡʪʝ ʜʠʥʘʤʠʯʝʩʢʠʡ ʯʝʨʪʝʞ,  ʥʘ ʢʦʪʦʨʦʤ ʠʟʦʙʨʘʞʝʥʘ ʝʜʠ-

ʥʠʯʥʘʷ ʦʢʨʫʞʥʦʩʪʴ, ʜʚʠʞʫʱʘʷʩʷ ʧʦ  ʦʢʨʫʞʥʦʩʪʠ ʨʘʜʠʫʩʘ 3 ʠ ʩ ʮʝʥʪʨʦʤ ʚ ʪʦʯʢʝ 

(0,0). 

ʍʦʜ ʚʳʧʦʣʥʝʥʠʷ 

1. ɿʘʧʫʩʪʠʪʝ GeoGebra.  

2. ɺ ʩʪʨʦʢʝ ʚʚʦʜʘ ʚʚʝʜʠʪʝ çʆʢʨʫʞʥʦʩʪʴ[ (0,0), 3]è ʠ ʥʘʞʤʠʪʝ çEnterè. 

3. 
ɼʦʙʘʚʴʪʝ ʥʘ ʧʦʣʦʪʥʦ ʧʦʣʟʫʥʦʢ ʩ ʧʦʤʦʱʴʶ ʠʥʩʪʨʫʤʝʥʪʘ çʇʦʣʟʫʥʦʢè . 

ɺ ʧʦʷʚʠʚʰʝʤʩʷ ʦʢʥʝ ʫʢʘʞʠʪʝ  çʋʛʦʣè ʚʤʝʩʪʦ çʏʠʩʣʦè. ʅʘʞʤʠʪʝ çʇʨʠʤʝ-

ʥʠʪʴè. 

4. ʉ ʧʦʤʦʱʴʶ ʠʥʩʪʨʫʤʝʥʪʘ çʆʢʨʫʞʥʦʩʪʴ ʧʦ ʮʝʥʪʨʫ ʠ ʨʘʜʠʫʩʫè   

ʜʦʙʘʚʴʪʝ ʥʘ ʧʦʣʦʪʥʦ ʦʢʨʫʞʥʦʩʪʴ ʨʘʜʠʫʩʘ 1. 

5. 

ʀʟʤʝʥʠʪʝ ʢʦʦʨʜʠʥʘʪʳ ʮʝʥʪʨʘ ʦʢʨʫʞʥʦʩʪʠ - ʪʦʯʢʠ A ʥʘ (3*cos(a),3*sin(a)). 

ɼʣʷ ʥʘʙʦʨʘ ʩʠʤʚʦʣʘ çaè ʠʩʧʦʣʴʟʫʡʪʝ ʢʥʦʧʢʫ , ʢʦʪʦʨʘʷ ʨʘʩʧʦʣʦʞʝʥʘ 

ʩʧʨʘʚʘ ʚ ʩʪʨʦʢʝ ʚʚʦʜʘ. 

6. 
ʋʙʝʜʠʪʝʩʴ, ʯʪʦ ʪʝʧʝʨʴ ʧʨʠ ʜʚʠʞʝʥʠʠ ʧʦʣʟʫʥʢʘ ʦʢʨʫʞʥʦʩʪʴ ʨʘʜʠʫʩʘ 1 ʜʚʠ-

ʞʝʪʩʷ ʧʦ ʦʢʨʫʞʥʦʩʪʠ ʨʘʜʠʫʩʘ 3. 

 

ɿʘʜʘʥʠʝ 2. ʉʦʟʜʘʡʪʝ ʠʟʦʙʨʘʞʝʥʠʝ, ʧʨʠʚʝʜʝʥʥʦʝ ʥʘ ʨʠʩ.14. 

ʍʦʜ ʚʳʧʦʣʥʝʥʠʷ 

1. ɿʘʧʫʩʪʠʪʝ GeoGebra.  

2. ɺ ʩʪʨʦʢʝ ʚʚʦʜʘ ʚʚʝʜʠʪʝ çA=(0,0)è ʠ ʥʘʞʤʠʪʝ çEnterè. 

3. ɺʳʙʝʨʠʪʝ ʠʥʩʪʨʫʤʝʥʪ çʆʪʨʝʟʦʢ ʩ ʬʠʢʩʠʨʦʚʘʥʥʦʡ ʜʣʠʥʦʡè , ʱʝʣʢʥʠʪʝ 

ʧʦ ʪʦʯʢʝ A ʠ ʫʢʘʞʠʪʝ ʜʣʠʥʫ 4.  

4. 

ɺʳʙʝʨʠʪʝ ʠʥʩʪʨʫʤʝʥʪ çʉʝʨʝʜʠʥʘ ʠʣʠ ʮʝʥʪʨè   ʠ ʱʝʣʢʥʠʪʝ ʧʦ ʪʦʯʢʘʤ A 

ʠ B. 

ʑʝʣʢʥʠʪʝ ʧʦ ʪʦʯʢʘʤ A ʠ C. 

ʑʝʣʢʥʠʪʝ ʧʦ ʪʦʯʢʘʤ C ʠ B. 

5. 

ʉ ʧʦʤʦʱʴʶ ʠʥʩʪʨʫʤʝʥʪʘ  ʚʳʜʝʣʠʪʝ ʪʦʯʢʫ B ʠ ʩʜʝʣʘʡʪʝ ʝʝ ʨʘʟʤʝʨ ʤʘʢ-

ʩʠʤʘʣʴʥʦ ʚʦʟʤʦʞʥʳʤ. ʋʢʘʞʠʪʝ ʮʚʝʪ ʪʦʯʢʠ ï ʩʠʥʠʡ. 

 
ʋʚʝʣʠʯʴʪʝ ʪʘʢʞʝ ʪʦʯʢʠ ʉ,D,E ʠ ʩʜʝʣʘʡʪʝ ʠʭ ʨʘʟʥʦʮʚʝʪʥʳʤʠ. 

6. ʑʝʣʢʥʠʪʝ ʧʦ ʪʦʯʢʝ B ʧʨʘʚʦʡ ʢʥʦʧʢʦʡ ʠ ʚʳʙʝʨʠʪʝ çʆʩʪʘʚʣʷʪʴ ʩʣʝʜè. 



27 

ʊʦ ʞʝ ʩʘʤʦʝ ʚʳʧʦʣʥʠʪʝ ʜʣʷ ʪʦʯʝʢ ʉ,D,E. 

7. 
ɼʦʙʘʚʴʪʝ ʥʘ ʧʦʣʦʪʥʦ ʧʦʣʟʫʥʦʢ ʩ ʧʦʤʦʱʴʶ ʠʥʩʪʨʫʤʝʥʪʘ çʇʦʣʟʫʥʦʢè . 

ɺ ʧʦʷʚʠʚʰʝʤʩʷ ʦʢʥʝ ʫʢʘʞʠʪʝ  çʋʛʦʣè ʚʤʝʩʪʦ çʏʠʩʣʦè. ʅʘʞʤʠʪʝ ʧʨʠʤʝ-

ʥʠʪʴ. 

8. ʀʟʤʝʥʠʪʝ ʢʦʦʨʜʠʥʘʪʳ ʪʦʯʢʠ B ʥʘ (4*cos(a),4*sin(a)). 

9. ɸʥʠʤʠʨʫʡʪʝ ʧʦʣʟʫʥʦʢ. 

 

ɿʘʜʘʥʠʝ 3. ʉʦʟʜʘʡʪʝ ʜʠʥʘʤʠʯʝʩʢʠʡ ʯʝʨʪʝʞ, ʠʟʦʙʨʘʞʘʶʱʠʡ ʧʨʘʚʠʣʴʥʳʡ 

ʰʝʩʪʠʫʛʦʣʴʥʠʢ, ʚʨʘʱʘʶʱʠʡʩʷ ʚʦʢʨʫʛ ʩʚʦʝʛʦ ʮʝʥʪʨʘ. 

ɿʘʜʘʥʠʝ 4. ʉʦʟʜʘʡʪʝ ʜʠʥʘʤʠʯʝʩʢʠʡ ʯʝʨʪʝʞ ʢ ʨʝʰʝʥʠʶ ʟʘʜʘʯʠ. ɺ ʯʝʪʳʨʝʭ-

ʫʛʦʣʴʥʠʢʝ ABCD ʫʛʣʳ ɺ ʠ D ʧʨʷʤʳʝ, ɸɺ = ɺʉ, ʧʝʨʧʝʥʜʠʢʫʣʷʨ ɺʅ ʢ ʩʪʦʨʦʥʝ AD 

ʨʘʚʝʥ 1. ʅʘʡʜʠʪʝ ʧʣʦʱʘʜʴ ʯʝʪʳʨʝʭʫʛʦʣʴʥʠʢʘ.  

ʋʢʘʟʘʥʠʝ:  ʪʨʝʫʛʦʣʴʥʠʢ ABH ʜʦʣʞʝʥ ʧʦʚʦʨʘʯʠʚʘʪʴʩʷ ʚʦʢʨʫʛ ʚʝʨʰʠʥʳ B. 

ɿʘʜʘʥʠʝ 5. ʉʦʟʜʘʡʪʝ ʠʥʪʝʨʘʢʪʠʚʥʦʝ ʧʦʩʦʙʠʝ ʜʣʷ ʠʟʫʯʝʥʠʷ ʪʨʠʛʦʥʦʤʝʪʨʠ-

ʯʝʩʢʦʡ ʦʢʨʫʞʥʦʩʪʠ (ʨʠʩ. 15). 

 

 

ʈʠʩ. 14. ʈʠʩʫʥʦʢ ʢ ʟʘʜʘʥʠʶ 2. 
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ʈʠʩ. 15. ʊʨʠʛʦʥʦʤʝʪʨʠʯʝʩʢʘʷ ʦʢʨʫʞʥʦʩʪʴ 

2.3 ʀʣʣʶʩʪʨʘʮʠʷ ʧʨʝʜʝʣʴʥʦʛʦ ʧʝʨʝʭʦʜʘ 

ɿʘʜʘʥʠʝ 1. ʉʦʟʜʘʡʪʝ ʜʠʥʘʵʤʠʯʝʩʢʠʡ ʯʝʨʪʝʞ ʢ ʜʦʢʘʟʘʪʝʣʴʩʪʚʫ  ʬʦʨʤʫʣʳ 

ʜʣʠʥʳ ʦʢʨʫʞʥʦʩʪʠ. 

ʍʦʜ ʚʳʧʦʣʥʝʥʠʷ 

1. ɿʘʧʫʩʪʠʪʝ GeoGebra.  

2. 

ɼʦʙʘʚʴʪʝ ʥʘ ʧʦʣʦʪʥʦ ʧʦʣʟʫʥʦʢ ʜʣʷ ʯʠʩʣʘ n ʩ ʧʦʤʦʱʴʶ ʠʥʩʪʨʫʤʝʥʪʘ 

çʇʦʣʟʫʥʦʢè . ɺ ʧʦʷʚʠʚʰʝʤʩʷ ʦʢʥʝ ʫʢʘʞʠʪʝ ʚ ʧʦʣʝ çʀʤʷè ʠʤʷ çnè,  

çʎʝʣʦʝ ʯʠʩʣʦè ʚʤʝʩʪʦ çʏʠʩʣʦè.  

ʋʩʪʘʥʦʚʠʪʝ ʠʥʪʝʨʚʘʣ ʜʣʷ ʧʦʣʟʫʥʢʘ çʤʠʥ.:3è, çʤʘʢʩ.:100è. 

ʅʘʞʤʠʪʝ çʇʨʠʤʝʥʠʪʴè. 

3. ɺ ʩʪʨʦʢʝ ʚʚʦʜʘ ʚʚʝʜʠʪʝ çR=3è ʠ ʥʘʞʤʠʪʝ çEnterè. 

4. ɺ ʩʪʨʦʢʝ ʚʚʦʜʘ ʚʚʝʜʠʪʝ ça=2*R*sin(180̄ /n)è ʠ ʥʘʞʤʠʪʝ çEnterè. 

5. ʉ ʧʦʤʦʱʴʶ ʠʥʩʪʨʫʤʝʥʪʘ çʆʢʨʫʞʥʦʩʪʴ ʧʦ ʮʝʥʪʨʫ ʠ ʨʘʜʠʫʩʫè   

ʜʦʙʘʚʴʪʝ ʥʘ ʧʦʣʦʪʥʦ ʦʢʨʫʞʥʦʩʪʴ ʨʘʜʠʫʩʘ R. 

6. ʉ ʧʦʤʦʱʴʶ ʠʥʩʪʨʫʤʝʥʪʘ çʊʦʯʢʘ ʥʘ ʦʙʲʝʢʪʝè   ʜʦʙʘʚʴʪʝ ʥʘ 

ʦʢʨʫʞʥʦʩʪʴ ʪʦʯʢʫ B. 
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7. ʉ ʧʦʤʦʱʴʶ ʠʥʩʪʨʫʤʝʥʪʘ çʆʢʨʫʞʥʦʩʪʴ ʧʦ ʮʝʥʪʨʫ ʠ ʨʘʜʠʫʩʫè   

ʜʦʙʘʚʴʪʝ ʥʘ ʧʦʣʦʪʥʦ ʦʢʨʫʞʥʦʩʪʴ ʩ ʮʝʥʪʨʦʤ ʚ ʪʦʯʢʝ B ʠ ʨʘʜʠʫʩʘ a. 

8. ʉ ʧʦʤʦʱʴʶ ʠʥʩʪʨʫʤʝʥʪʘ çʇʝʨʝʩʝʯʝʥʠʝè  ʦʪʤʝʪʴʪʝ ʦʜʥʫ ʠʟ ʪʦʯʝʢ ʧʝ-

ʨʝʩʝʯʝʥʠʷ ʦʢʨʫʞʥʦʩʪʝʡ. 

9. ʉʜʝʣʘʡʪʝ ʦʢʨʫʞʥʦʩʪʴ ʩ ʮʝʥʪʨʦʤ ʚ ʪʦʯʢʝ B ʥʝʚʠʜʠʤʦʡ. 

10. 

ʉ ʧʦʤʦʱʴʶ ʠʥʩʪʨʫʤʝʥʪʘ çʇʨʘʚʠʣʴʥʳʡ ʤʥʦʛʦʫʛʦʣʴʥʠʢè  ʧʦʩʪʨʦʡʪʝ 

ʥʘ ʪʦʯʢʘʭ B ʠ C ʤʥʦʛʦʫʛʦʣʴʥʠʢ. ʊʦʯʢʠ ʥʝʦʙʭʦʜʠʤʦ ʦʪʤʝʯʘʪʴ ʧʨʦʪʠʚ ʯʘ-

ʩʦʚʦʡ ʩʪʨʝʣʢʠ. 

ʋʢʘʞʠʪʝ ʯʠʩʣʦ ʚʝʨʰʠʥ ʨʘʚʥʳʤ n. 

11. ɼʦʙʘʚʴʪʝ ʥʘ ʧʦʣʦʪʥʦ ʥʘʜʧʠʩʴ ʩ ʧʦʤʦʱʴʶ ʠʥʩʪʨʫʤʝʥʪʘ çʊʝʢʩʪè  ʩ 

ʪʝʢʩʪʦʤ ʢʘʢ ʥʘ ʨʠʩ. 16. 

12. 
ʋʙʝʜʠʪʝʩʴ, ʯʪʦ ʧʨʠ ʠʟʤʝʥʝʥʠʠ ʟʥʘʯʝʥʠʷ n ʧʝʨʠʤʝʪʨ ʤʥʦʛʦʫʛʦʣʴʥʠʢʘ 

ʩʪʨʝʤʠʪʩʷ ʢ ʜʣʠʥʝ ʦʧʠʩʘʥʥʦʡ ʦʢʨʫʞʥʦʩʪʠ. 

 

 

ʈʠʩ. 16. ʊʝʢʩʪ ʥʘʜʧʠʩʠ 

ɿʘʜʘʥʠʝ 2. ʉʦʟʜʘʡʪʝ ʜʠʥʘʤʠʯʝʩʢʠʡ ʯʝʨʪʝʞ ʢ ʜʦʢʘʟʘʪʝʣʴʩʪʚʫ  ʬʦʨʤʫʣʳ 

ʧʣʦʱʘʜʠ ʢʨʫʛʘ. 

 

ɿʘʜʘʥʠʷ ʜʣʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʨʘʙʦʪʳ 

1. ʉʦʟʜʘʡʪʝ ʘʥʠʤʘʮʠʶ, ʠʟʦʙʨʘʞʘʶʱʫʶ ʚʨʘʱʘʶʱʠʡʩʷ ʚʦʢʨʫʛ ʩʚʦʝʡ ʚʝʨ-

ʰʠʥʳ ʢʚʘʜʨʘʪ. 

2. ʉʦʟʜʘʡʪʝ ʯʝʨʪʝʞ, ʠʟʦʙʨʘʞʘʶʱʠʡ ʨʘʚʥʦʩʪʦʨʦʥʥʠʡ ʪʨʝʫʛʦʣʴʥʠʢ, ʜʣʠʥʦʡ 
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ʩʪʦʨʦʥʳ ʢʦʪʦʨʦʛʦ ʤʦʞʥʦ ʫʧʨʘʚʣʷʪʴ ʩ ʧʦʤʦʱʴʶ ʧʦʣʟʫʥʢʘ. 

3. ʉʦʟʜʘʡʪʝ ʘʥʠʤʘʮʠʶ, ʠʟʦʙʨʘʞʘʶʱʫʶ ʜʚʝ ʢʦʥʮʝʥʪʨʠʯʝʩʢʠʝ ʦʢʨʫʞʥʦʩʪʠ 

ʩ ʨʘʜʠʫʩʘʤʠ 3 ʠ 5, ʧʦ ʢʦʪʦʨʳʤ ʚ ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʭ ʥʘʧʨʘʚʣʝʥʠʷʭ ʜʚʠʞʫʪʩʷ ʜʚʘ 

ʢʨʫʛʘ ʝʜʠʥʠʯʥʦʛʦ ʨʘʜʠʫʩʘ. 

4. ʉʦʟʜʘʡʪʝ ʘʥʠʤʘʮʠʶ, ʠʟʦʙʨʘʞʘʶʱʫʶ ʧʨʷʤʳʝ y=x-2 ʠ y=x+2,  ʚʜʦʣʴ ʢʦ-

ʪʦʨʳʭ ʚ ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʭ ʥʘʧʨʘʚʣʝʥʠʷʭ ʜʚʠʞʫʪʩʷ ʜʚʝ ʢʘʨʪʠʥʢʠ. 

5. ʉʦʟʜʘʡʪʝ ʯʝʨʪʝʞ, ʜʝʤʦʥʩʪʨʠʨʫʶʱʠʡ ʪʦʪ ʬʘʢʪ, ʯʪʦ ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ ʩʪʦ-

ʨʦʥʳ ʢʚʘʜʨʘʪʘ ʚ n ʨʘʟ, ʝʛʦ ʧʣʦʱʘʜʴ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʚ n
2
 ʨʘʟ. 

6. ʉʦʟʜʘʡʪʝ ʘʥʠʤʘʮʠʶ, ʠʟʦʙʨʘʞʘʶʱʫʶ ʚʨʘʱʝʥʠʝ ʨʘʚʥʦʩʪʦʨʦʥʥʝʛʦ ʪʨʝ-

ʫʛʦʣʴʥʠʢʘ ʚʦʢʨʫʛ ʦʜʥʦʡ ʠʟ ʩʚʦʠʭ ʚʝʨʰʠʥ. 

7. ʉʦʟʜʘʡʪʝ ʘʥʠʤʘʮʠʶ, ʠʟʦʙʨʘʞʘʶʱʫʶ ʧʨʷʤʳʝ y=x ʠ y=-x,  ʧʦ ʢʦʪʦʨʳʤ ʦʪ 

ʥʘʯʘʣʘ ʢʦʦʨʜʠʥʘʪ ʚ ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʭ ʥʘʧʨʘʚʣʝʥʠʷʭ ʜʚʠʞʫʪʩʷ ʯʝʪʳʨʝ ʦʢʨʫʞ-

ʥʦʩʪʠ. 

8. ʉʦʟʜʘʡʪʝ ʯʝʨʪʝʞ, ʠʟʦʙʨʘʞʘʶʱʠʡ ʧʨʘʚʠʣʴʥʳʡ ʧʷʪʠʫʛʦʣʴʥʠʢ, ʜʣʠʥʦʡ 

ʩʪʦʨʦʥʳ ʢʦʪʦʨʦʛʦ ʤʦʞʥʦ ʫʧʨʘʚʣʷʪʴ ʩ ʧʦʤʦʱʴʶ ʧʦʣʟʫʥʢʘ. 

9. ʉʦʟʜʘʡʪʝ ʘʥʠʤʘʮʠʶ, ʠʟʦʙʨʘʞʘʶʱʫʶ ʚʨʘʱʝʥʠʝ ʰʝʩʪʠʫʛʦʣʴʥʠʢʘ ʪʨʝ-

ʫʛʦʣʴʥʠʢʘ ʚʦʢʨʫʛ ʦʜʥʦʡ ʠʟ ʩʚʦʠʭ ʚʝʨʰʠʥ. 

10. ʉʦʟʜʘʡʪʝ ʘʥʠʤʘʮʠʶ, ʠʟʦʙʨʘʞʘʶʱʫʶ ʚʨʘʱʝʥʠʝ ʢʘʨʪʠʥʢʠ ʚʦʢʨʫʛ ʪʦʯʢʠ. 

11. ʉʦʟʜʘʡʪʝ ʘʥʠʤʘʮʠʶ, ʠʟʦʙʨʘʞʘʶʱʫʶ ʜʚʠʞʝʥʠʝ ʚʜʦʣʴ ʦʩʠ ʘʙʩʮʠʩʩ ʦʪ 

ʥʘʯʘʣʘ ʢʦʦʨʜʠʥʘʪ ʚ ʨʘʟʥʳʭ ʥʘʧʨʘʚʣʝʥʠʷʭ ʜʚʫʭ ʢʘʨʪʠʥʦʢ. 

12. ʉʦʟʜʘʡʪʝ ʘʥʠʤʘʮʠʶ, ʠʟʦʙʨʘʞʘʶʱʫʶ ʚʨʘʱʝʥʠʝ ʪʨʝʫʛʦʣʴʥʠʢʘ ʚʦʢʨʫʛ 

ʩʚʦʝʛʦ ʮʝʥʪʨʘ ʪʷʞʝʩʪʠ. 

13. ʉʦʟʜʘʡʪʝ ʘʥʠʤʘʮʠʶ, ʠʟʦʙʨʘʞʘʶʱʫʶ ʚʨʘʱʝʥʠʝ ʪʨʝʫʛʦʣʴʥʠʢʘ ʚʦʢʨʫʛ 

ʮʝʥʪʨʘ ʦʧʠʩʘʥʥʦʡ ʦʢʨʫʞʥʦʩʪʠ. 

14. ʉʦʟʜʘʡʪʝ ʘʥʠʤʘʮʠʶ, ʠʟʦʙʨʘʞʘʶʱʫʶ ʚʨʘʱʝʥʠʝ ʪʨʝʫʛʦʣʴʥʠʢʘ ʚʦʢʨʫʛ 

ʮʝʥʪʨʘ ʚʧʠʩʘʥʥʦʡ ʦʢʨʫʞʥʦʩʪʠ. 

15. ʉʦʟʜʘʡʪʝ ʯʝʨʪʝʞ, ʠʟʦʙʨʘʞʘʶʱʠʡ ʪʨʝʫʛʦʣʴʥʠʢ, ʜʣʠʥʘʤʠ ʜʚʫʭ ʩʪʦʨʦʥ ʢʦ-

ʪʦʨʦʛʦ ʠ ʚʝʣʠʯʠʥʦʡ ʦʜʥʦʛʦ ʠʟ ʫʛʣʦʚ ʤʦʞʥʦ ʫʧʨʘʚʣʷʪʴ ʩ ʧʦʤʦʱʴʶ ʧʦʣʟʫʥʢʘ. 
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3. ɺɽʂʊʆʈʓ ʀ ɼɺʀɾɽʅʀʗ 

ɿʘʜʘʥʠʝ 1. ʇʦʩʪʨʦʡʪʝ ʚʝʢʪʦʨʳ u(3,1), v(2,4), u+v, 2u, -v. 

ʍʦʜ ʚʳʧʦʣʥʝʥʠʷ 

1. ɿʘʧʫʩʪʠʪʝ GeoGebra.  

2. 

ʇʦʩʪʨʦʡʪʝ ʪʦʯʢʠ A(0,0) ʠ B(3,1) ʠ ʩʦʝʜʠʥʠʪʝ ʪʦʯʢʫ A c ʪʦʯʢʦʡ B ʩ ʧʦʤʦ-

ʱʴʶ ʠʥcʪʨʫʤʝʥʪʘ çɺʝʢʪʦʨè .  

ʆʙʨʘʪʠʪʝ ʚʥʠʤʘʥʠʝ, ʯʪʦ ʧʦʩʣʝ ʵʪʦʛʦ ʥʘ ʧʘʥʝʣʠ ʦʙʲʝʢʪʦʚ ʦʪʦʙʨʘʟʠʪʩʷ ʚʝʢ-

ʪʦʨ u. 

3. 
ɺ ʩʪʨʦʢʝ ʚʚʦʜʘ ʚʚʝʜʠʪʝ çɺʝʢʪʦʨ[(2,4)]è ʠ ʥʘʞʤʠʪʝ çEnterè. 

ʅʘ ʧʦʣʦʪʥʝ ʦʪʦʙʨʘʟʠʪʩʷ ʚʝʢʪʦʨ v. 

4. ɺ ʩʪʨʦʢʝ ʚʚʦʜʘ ʚʚʝʜʠʪʝ çu+vè ʠ ʥʘʞʤʠʪʝ çEnterè. 

5. ɺ ʩʪʨʦʢʝ ʚʚʦʜʘ ʚʚʝʜʠʪʝ ç2uè ʠ ʥʘʞʤʠʪʝ çEnterè. 

6. ɺ ʩʪʨʦʢʝ ʚʚʦʜʘ ʚʚʝʜʠʪʝ ç-vè ʠ ʥʘʞʤʠʪʝ çEnterè. 

 

ɿʘʜʘʥʠʝ 2. ʉʦʟʜʘʡʪʝ ʯʝʨʪʝʞʠ, ʜʝʤʦʥʩʪʨʠʨʫʶʱʠʝ ʩʣʦʞʝʥʠʝ ʚʝʢʪʦʨʦʚ ʧʦ 

ʧʨʘʚʠʣʘʤ ʧʘʨʘʣʣʝʣʦʛʨʘʤʤʘ ʠ ʪʨʝʫʛʦʣʴʥʠʢʘ, ʫʤʥʦʞʝʥʠʝ ʚʝʢʪʦʨʘ ʥʘ ʯʠʩʣʦ, ʨʘʟ-

ʥʦʩʪʴ ʚʝʢʪʦʨʦʚ. 

ɿʘʜʘʥʠʝ 3. ʇʦʩʪʨʦʡʪʝ ʜʚʘ ʤʥʦʛʦʫʛʦʣʴʥʠʢʘ, ʩʠʤʤʝʪʨʠʯʥʳʭ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʧʨʷʤʦʡ. 

ʍʦʜ ʚʳʧʦʣʥʝʥʠʷ 

1. ʉʦʟʜʘʡʪʝ ʥʦʚʳʡ ʬʘʡʣ  

2. ʉ ʧʦʤʦʱʴʶ ʠʥʩʪʨʫʤʝʥʪʘ çʇʨʷʤʘʷè  ʧʦʩʪʨʦʡʪʝ ʧʨʦʠʟʚʦʣʴʥʫʶ ʧʨʷ-

ʤʫʶ. 

3. 
ʇʦʩʪʨʦʡʪʝ ʧʨʦʠʟʚʦʣʴʥʳʡ ʤʥʦʛʦʫʛʦʣʴʥʠʢ ʩ ʧʦʤʦʱʴʶ ʠʥʩʪʨʫʤʝʥʪʘ çʄʥʦ-

ʛʦʫʛʦʣʴʥʠʢè . 

4. 
ɺʳʙʝʨʠʪʝ ʠʥʩʪʨʫʤʝʥʪ çʆʪʨʘʞʝʥʠʝ ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʨʷʤʦʡè ʠ ʱʝʣʢʥʠʪʝ 

ʩʥʘʯʘʣʘ ʧʦ ʤʥʦʛʦʫʛʦʣʴʥʠʢʫ, ʟʘʪʝʤ ʧʦ ʧʨʷʤʦʡ. 

 

ɿʘʜʘʥʠʝ 4. ɼʦʙʘʚʴʪʝ ʥʘ ʧʦʣʦʪʥʦ ʠʟʦʙʨʘʞʝʥʠʝ ʠ ʩ ʧʦʤʦʱʴʶ ʠʥʩʪʨʫʤʝʥʪʘ 

çʆʪʨʘʞʝʥʠʝ ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʨʷʤʦʡè  ʦʪʨʘʟʠʪʝ ʝʛʦ ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʨʦʠʟʚʦʣʴ-

ʥʦʡ ʧʨʷʤʦʡ (ʩʤ. ʨʠʩ. 18). 
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ɿʘʜʘʥʠʝ 5. ɼʦʙʘʚʴʪʝ ʥʘ ʧʦʣʦʪʥʦ ʠʟʦʙʨʘʞʝʥʠʝ ʠ ʩ ʧʦʤʦʱʴʶ ʠʥʩʪʨʫʤʝʥʪʘ 

çʆʪʨʘʞʝʥʠʝ ʦʪʥʦʩʠʪʝʣʴʥʦ ʪʦʯʢʠè  ʦʪʨʘʟʠʪʝ ʝʛʦ ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʨʦʠʟʚʦʣʴ-

ʥʦʡ ʪʦʯʢʠ (ʩʤ. ʨʠʩ. 19). 

 

ʈʠʩ. 17. ʈʝʟʫʣʴʪʘʪ ʚʳʧʦʣʥʝʥʠʷ ʟʘʜʘʥʠʷ 3 

 

ʈʠʩ. 18. ʉʠʤʤʝʪʨʠʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʨʷʤʦʡ 
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ʈʠʩ. 19. ʉʠʤʤʝʪʨʠʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʪʦʯʢʠ 

 ɿʘʜʘʥʠʝ 6. ʉ ʧʦʤʦʱʴʶ ʠʥʩʪʨʫʤʝʥʪʦʚ çʇʦʚʦʨʦʪ ʚʦʢʨʫʛ ʪʦʯʢʠè  

ʠ çʆʪʨʘʞʝʥʠʝ ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʨʷʤʦʡè  ʩʦʟʜʘʡʪʝ ʨʠʩʫʥʦʢ, ʘʥʘʣʦʛʠʯʥʳʡ ʨʠʩ. 

20.  

ʍʦʜ ʚʳʧʦʣʥʝʥʠʷ 

1. ʉʦʟʜʘʡʪʝ ʥʦʚʳʡ ʬʘʡʣ  

2. ʉ ʧʦʤʦʱʴʶ ʠʥʩʪʨʫʤʝʥʪʘ çʃʫʯè  ʧʦʩʪʨʦʡʪʝ ʧʨʦʠʟʚʦʣʴʥʳʡ ʣʫʯ. 

3. 
ɺʳʙʝʨʠʪʝ ʠʥʩʪʨʫʤʝʥʪ çʇʦʚʦʨʦʪ ʚʦʢʨʫʛ ʪʦʯʢʠè  ʠ ʱʝʣʢʥʠʪʝ ʧʦ ʥʘʯʘʣʫ 

ʣʫʯʘ (ʪʦʯʢʝ A) ʠ ʧʦ ʩʘʤʦʤʫ ʣʫʯʫ. ʋʢʘʞʠʪʝ ʫʛʦʣ ʧʦʚʦʨʦʪʘ 120.̄ 

ɺʳʧʦʣʥʠʪʝ ʵʪʠ ʞʝ ʜʝʡʩʪʚʠʷ ʩ ʧʦʷʚʠʚʰʠʤʩʷ ʣʫʯʦʤ.  

4. 

ɼʦʙʘʚʴʪʝ ʥʘ ʧʦʣʦʪʥʦ ʪʦʯʢʫ (ʪʦʯʢʘ ʉ) ʠ ʧʦʚʝʨʥʠʪʝ ʝʝ ʥʘ 120 ̄ʚʦʢʨʫʛ  ʪʦʯʢʠ 

A. ʇʦʣʫʯʠʚʰʫʶʩʷ ʪʦʯʢʫ (ʪʦʯʢʫ C¡)ʪʘʢʞʝ ʧʦʚʝʨʥʠʪʝ ʥʘ 120 ̄ʚʦʢʨʫʛ ʪʦʯʢʠ 

A. 

5. 
ʉʜʝʣʘʡʪʝ ʪʦʯʢʠ ʉ,ʉ¡,C¡¡ ʨʘʟʥʦʮʚʝʪʥʳʤʠ ʠ ʫʚʝʣʠʯʴʪʝ ʠʭ ʨʘʟʤʝʨ. 

ɺ ʩʚʦʡʩʪʚʘʭ ʵʪʠʭ ʪʦʯʝʢ ʫʢʘʞʠʪʝ  çʆʩʪʘʚʣʷʪʴ ʩʣʝʜè. 

6. ʇʝʨʝʤʝʩʪʠʪʝ ʪʦʯʢʫ C ʧʦ ʧʦʣʦʪʥʫ. 



34 

 

ʈʠʩ. 20. ʀʟʦʙʨʘʞʝʥʠʝ ʢ ʟʘʜʘʥʠʶ 6 

ɿʘʜʘʥʠʝ 7. ʉ ʧʦʤʦʱʴʶ ʠʥʩʪʨʫʤʝʥʪʘ çɻʦʤʦʪʝʪʠʷè  ʩʦʟʜʘʡʪʝ ʨʠʩʫʥʦʢ, 

ʘʥʘʣʦʛʠʯʥʳʡ ʨʠʩ. 21.  

 

 

ʈʠʩ. 21. ɻʦʤʦʪʝʪʠʷ 

ɿʘʜʘʥʠʝ 8. ʉ ʧʦʤʦʱʴʶ ʠʥʩʪʨʫʤʝʥʪʦʚ çʄʥʦʛʦʫʛʦʣʴʥʠʢè , çʊʦʯʢʘ ʥʘ 

ʦʙʲʝʢʪʝè , çɻʦʤʦʪʝʪʠʷè  ʠ ʦʧʮʠʠ çʆʩʪʘʚʣʷʪʴ ʩʣʝʜè ʩʦʟʜʘʡʪʝ ʨʠʩʫʥʦʢ, 

ʘʥʘʣʦʛʠʯʥʳʡ ʨʠʩ. 22.  
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ʈʠʩ. 22. ʈʠʩʫʥʦʢ ʢ ʟʘʜʘʥʠʶ 8 

ɿʘʜʘʥʠʝ 9. ʉ ʧʦʤʦʱʴʶ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ ʩʠʤʤʝʪʨʠʠ ʧʦʩʪʨʦʡʪʝ ʩʠʤʤʝʪʨʠʯ-

ʥʳʡ ʫʟʦʨ, ʘʥʘʣʦʛʠʯʥʳʡ ʫʟʦʨʘʤ ʥʘ ʨʠʩ 23. 

ʍʦʜ ʚʳʧʦʣʥʝʥʠʷ 

1. ʉʦʟʜʘʡʪʝ ʥʦʚʳʡ ʬʘʡʣ  

2. 
ʉ ʧʦʤʦʱʴʶ ʠʥʩʪʨʫʤʝʥʪʘ çʃʫʯè  ʧʦʩʪʨʦʡʪʝ ʧʨʦʠʟʚʦʣʴʥʳʡ ʣʫʯ. 

3. 

ɺʳʙʝʨʠʪʝ ʠʥʩʪʨʫʤʝʥʪ çʇʦʚʦʨʦʪ ʚʦʢʨʫʛ ʪʦʯʢʠè  ʠ ʱʝʣʢʥʠʪʝ ʧʦ ʥʘʯʘʣʫ 

ʣʫʯʘ (ʪʦʯʢʝ A) ʠ ʧʦ ʩʘʤʦʤʫ ʣʫʯʫ.  

ʋʢʘʞʠʪʝ ʫʛʦʣ ʧʦʚʦʨʦʪʘ 30.̄ 

ɺʳʧʦʣʥʠʪʝ ʵʪʠ ʞʝ ʜʝʡʩʪʚʠʷ ʩ ʧʦʷʚʠʚʰʠʤʩʷ ʣʫʯʦʤ.  

ʊʘʢʠʤ ʞʝ ʦʙʨʘʟʦʤ ʧʦʩʪʨʦʡʪʝ ʝʱʝ 9 ʣʫʯʝʡ. ɺ ʠʪʦʛʝ ʥʘ ʧʦʣʦʪʥʝ ʜʦʣʞʥʦ 

ʙʳʪʴ 12 ʣʫʯʝʡ,  ʪʘʢʠʭ, ʯʪʦ ʫʛʣʳ ʤʝʞʜʫ ʩʦʩʝʜʥʠʤʠ ʣʫʯʘʤʠ - 30̄ . 






















































