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ɹʘʛʠʡʥ ʘʭʣʘʛʯ:  

ɹʘʪʩװʭʠʡʥ ɹʘʷʨʞʘʨʛʘʣ, Ph.D, ʄʋʀʉ, ʐʋʉ-ʠʡʥ ʤʘʪʝʤʘʪʠʢʠʡʥ ʪʵʥʭʠʤʠʡʥ ʙʘʛʰ 
 
ɹʘʛʠʡʥ ʛʠʰװװʜ:  
 ɼʦʨʞʛʦʪʦʚʳʥ ɸʥʭʪʫʷʘ, ʤʘʛʠʩʪʨ, ʐʋʊʀʉ-ʠʡʥ ʭʘʨʴʷʘ ʣʠʮʝʡ ʩʫʨʛʫʫʣʠʡʥ ʟʘʭʠʨʘʣ 
 ʕʥʭʙʘʷʨʳʥ ɸʟʞʘʨʛʘʣ, Ph.D, ʄʋɹʀʉ, ʄɹʋʉ-ʠʡʥ ʤʘʪʝʤʘʪʠʢʠʡʥ ʪʵʥʭʠʤʠʡʥ ʙʘʛʰ 
 ɾʘʤʴʷʥʛʠʡʥ ɹʘʪʙʦʣʜ, ʤʘʛʠʩʪʨ, ñʆʣʦʥʣʦʛò ʩʫʨʛʫʫʣʠʡʥ ʙʘʛʰ 
 ɼʦʨʞʠʡʥ ɼʘʚʘʘʩװʨʵʥ, ʤʘʛʠʩʪʨ, ʄʋʀʉ-ʠʡʥ ʭʘʨʴʷʘ ñɹʘʡʛʘʣʪ-ʵʭò ʩʫʨʛʫʫʣʠʡʥ ʙʘʛʰ 
 ɾʘʨʛʘʣʩʘʡʭʘʥʳ ɼʵʥʩʤʘʘ, ʤʘʛʠʩʪʨ, ɹʦʣʦʚʩʨʦʣʳʥ ʭװʨʵʵʣʵʥ, ʉɹʉʆʉʉ-ʠʡʥ   ʕʐɸ 
 ʅʘʡʥʘʘʭװװʛʠʡʥ ʎʦʛʟʦʣʤʘʘ, ʤʘʛʠʩʪʨ, ʅʠʡʩʣʵʣʠʡʥ 14 ʜװʛʵʵʨ ʩʫʨʛʫʫʣʠʡʥ ʙʘʛʰ 
 ʕʨʜʵʥʠʡʥ ʏʦʡʩװʨʵʥ, ʤʘʛʠʩʪʨ, ʄʋɹʀʉ, ʄɹʋʉ-ʠʡʥ ʜʠʜʘʢʪʠʢʠʡʥ ʪʵʥʭʠʤʠʡʥ ʙʘʛʰ 

ɹʘʣʜʦʨʞʠʡʥ ʉʘʥʜʘʛʜʦʨʞ, Ph.D,  ʄʋɹʀʉ, ʄɹʋʉ-ʠʡʥ ʤʘʪʝʤʘʪʠʢʠʡʥ ʪʵʥʭʠʤʠʡʥ  
ʵʨʭʣʵʛʯ 

 ɼʫʛʘʨʞʘʚʳʥ ʊװʚʰʠʥʞʘʨʛʘʣ, ʤʘʛʠʩʪʨ, ɹʦʣʦʚʩʨʦʣʳʥ ʭװʨʵʵʣʵʥ, ɹʍʉʉ-ʠʡʥ ʕʐɸ 
 ɼʘʚʘʘʥʷʤʳʥ ʊװʤʵʥʙʘʷʨ, Ph.D, ʄʋʀʉ, ʐʋʉ-ʠʡʥ ʤʘʪʝʤʘʪʠʢʠʡʥ ʪʵʥʭʠʤʠʡʥ ʙʘʛʰ 
 ɹʘʩʛʘʘʛʠʡʥ ʕʥʭʙʦʣʜ, ʤʘʛʠʩʪʨ, ñʆʨʯʣʦʥò ʩʫʨʛʫʫʣʠʡʥ ʤʘʪʝʤʘʪʠʢʠʡʥ ʙʘʛʰ 

 
ʍᴇʥʜʣᴇʥʛʠʡʥ ʰʠʥʞʵʵʯ:  

ɼʘʤʙʳʥ ʇװʨʵʚʩװʨʵʥ, Ph.D, ʄʋʀʉ, ʐʋʉ-ʠʡʥ ʤʘʪʝʤʘʪʠʢʠʡʥ ʪʵʥʭʠʤʠʡʥ ʙʘʛʰ  
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ʆʈʐʀʃ 

 
ʍI ʘʥʛʠʡʥ ʄʘʪʝʤʘʪʠʢʠʡʥ  ʩʫʨʘʣʮʘʭʫʡʥ ʫʜʠʨʜʘʤʞʠʜ ʟʘʘʚʘʣ ʩʫʜʣʘʭ ʙʦʣʦʥ 

ʩʦʥʛʦʥ ʩʫʜʣʘʭ ʘʛʫʫʣʛʳʛ ʩʫʨʘʣʮʘʭʫʡʥ ʟʦʨʠʣʪʦʦʨ ʪʦʜʦʨʭʦʡʣʞ, ʪʵʜʛʵʵʨʠʡʛ ʭʵʨʵʛʞװװʣʵʭ 
ʩʫʨʘʣʮʘʭʫʡʥ װʡʣ ʘʞʠʣʣʘʛʘʘ, ʙʘʛʰʠʜ ᴇʛᴇʭ ʩʘʥʘʤʞ ʙʘ ʭʵʨʵʛʣʵʛʜʵʭװװʥʠʡʛ ʦʨʫʫʣʩʘʥ 
ʙʦʣʥʦ. ʉʫʜʣʘʭ ʘʛʫʫʣʛʳʛ ʜʘʨʘʘʣʣʳʥ ʜʘʛʫʫ ʵʨʵʤʙʵʣʞ, ʢʦʜʦʣʩʦʥ ʙᴇʛᴇᴇʜ ʪʫʭʘʡʥ 
ʩʫʨʘʣʮʘʭʫʡʥ ʟʦʨʠʣʪʳʛ ʭʵʨʵʛʞװװʣʵʭ ʵʵʣʞʠʪ ʭʠʯʵʵʣʠʡʥ ʪᴇʣᴇʚʣᴇʣʪʠʡʛ ʪʫʭʘʡʥ ʦʨʦʥ ʥʫʪʘʛ, 
ʩʫʨʛʫʫʣʠʡʥ ʭʵʨʵʛʮʵʵ, ʦʥʮʣʦʛʪ ʥʠʡʮװװʣʵʥ ʙʦʣʦʚʩʨʫʫʣʘʭ ʙʦʣʦʤʞʪʦʡ.  
 
ʅʕɻ. ɸɻʋʋʃɻʓʅ ʍתʈʕʕ  
ʍI ʘʥʛʠʡʥ ʄʘʪʝʤʘʪʠʢʠʡʥ  ʟʘʘʚʘʣ ʩʫʜʣʘʭ ʭᴇʪᴇʣʙᴇʨʠʡʥ ʘʛʫʫʣʛʳʛ 11 ʩʵʜʵʚ, ʩʦʥʛʦʥ 
ʛϾʥʟʛʠʡʨϾϾʣʵʭ ʭЊʪЊʣʙЊʨʠʡʥ ʘʛʫʫʣʛʳʛ 13 ʩʵʜʚʠʡʥ ʭװʨʵʵʥʜ  ʩʫʜʣʘʭʘʘʨ ʙʦʣʦʚʩʨʫʫʣʩʘʥ. 
  :ʥʜװת
1. ʂʚʘʜʨʘʪ ʪʵʛʰʠʪʛʵʣ ʙʘ ʪʵʥʮʵʪʛʵʣ ʙʠʰ 

2. ʊʵʛʰʠʪʛʵʣʠʡʥ ʩʠʩʪʝʤ 

3. ʌʫʥʢʮ ʙʘ ʛʨʘʬʠʢ 

4. ʇʨʦʛʨʝʩʩ ʙʘ ʙʠʥʦʤ ʟʘʜʘʨʛʘʘ  

5. ʂʦʦʨʜʠʥʘʪʳʥ ʛʝʦʤʝʪʨ 

6. ʈʘʜʠʘʥ ʭʵʤʞʵʵʩ* 

7. ʊʨʠʛʦʥʦʤʝʪʨ ʬʫʥʢʮ, ʘʜʠʣʪʛʘʣ, ʪʵʛʰʠʪʛʵʣ 

8. ɺʝʢʪʦʨ 

9. ʋʣʘʤʞʣʘʣ 

10. ʀʥʪʝʛʨʘʣ 

11. ᴆʛᴇʛʜʣʠʡʥ ʰʠʥʞʠʣʛʵʵ  

12. ʂʦʤʙʠʥʘʪʦʨʠʢ* 
13. ʄʘʛʘʜʣʘʣ* 
 
ʊʘʡʣʙʘʨ: ʉʫʨʘʛʯ ʟʘʘʚʘʣ ʩʫʜʣʘʭ ʭᴇʪᴇʣʙᴇʨʠʡʛ ʩʫʜʘʣʩʥʳ ʜʘʨʘʘ ʩʦʥʛʦʥ ʛװʥʟʛʠʡʨװװʣʵʭ 
ʭᴇʪᴇʣʙᴇʨʠʡʛ ʩʫʜʘʣʥʘ. ʉʦʥʛʦʥ ʛװʥʟʛʠʡʨװװʣʵʭ ʭᴇʪᴇʣʙᴇʨᴇᴇʨ ʥʵʤʞ ʩʫʜʣʘʭ ʩʫʨʘʣʮʘʭʫʡʥ ʟʦʨʠʣʪ, 

ʩʵʜʚʠʡʛ ʦʜ (*)-ʦʦʨ ʪʵʤʜʵʛʣʵʥ italic װʩʛʵʵʨ ʙʠʯʩʵʥ ʙʦʣʥʦ. 
 

 

  

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



4 
 

ʍʆɪʈ. ʉʋʈɸʃʎɸʍʋʁʅ ʋɼʀʈɼɸʄɾ 

ɸʃɻɽɹʈ 

1. ʂʚʘʜʨʘʪ ʪʵʛʰʠʪʛʵʣ ʙʘ ʪʵʥʮʵʪʛʵʣ ʙʠʰ. 

ʍϾʨʵʭ Ͼʨ ʜϾʥ: ʂʚʘʜʨʘʪ ʪʵʛʰʠʪʛʵʣ ʙʦʜʦʭ, ʢʚʘʜʨʘʪ ʪʵʛʰʠʪʛʵʣʠʡʥ ʰʠʡʜʠʡʛ ʜʠʩʢʨʠʤʠʥʘʥʪ 

ʙʦʣʦʥ ʛʨʘʬʠʢ ʘʰʠʛʣʘʥ ʰʠʥʞʣʵʭ, ɺʠʝʪʠʡʥ ʪʝʦʨʝʤ ʤʵʜʵʭ, ʭʵʨʵʛʣʵʭ, ʢʚʘʜʨʘʪ ʪʵʥʮʵʪʛʵʣ 

ʙʠʰʠʡʛ װʨʞʠʛʜʵʭװװʥ ʙʦʣʛʦʥ ʟʘʜʣʘʭ ʙʦʣʦʥ ʛʨʘʬʠʢʠʡʥ ʘʨʛʘʘʨ ʙʦʜʦʭ, ʰʠʡʜʠʡʛ ʪʦʦʥ 

ʰʫʣʫʫʥ ʜʵʵʨ ʜװʨʩʣʵʭ, ʪʦʦʥ ʟʘʚʩʘʨ ʭʵʣʙʵʨʪ ʙʠʯʠʭ ʯʘʜʚʘʨʪʘʡ ʙʦʣʥʦ.  

ʂʦʜ  ʉʫʨʘʣʮʘʭʫʡʥ 
ʟʦʨʠʣʪ  

ʉʫʨʘʣʮʘʭʫʡʥ װʡʣ ʘʞʠʣʣʘʛʘʘ  ɹʘʛʰʠʜ ᴇʛᴇʭ ʩʘʥʘʤʞ 
ʙʘ ʭʵʨʵʛʣʵʛʜʵʭװװʥ  

1ʘ. ʂʚʘʜʨʘʪ 
ʪʵʛʰʠʪʛʵʣʠʡʥ 
ʰʠʡʜʠʡʛ 
ʰʠʥʞʣʵʭ, 
ʪʵʛʰʠʪʛʵʣ 
ʙʦʜʦʭ 

 

Ͻʡʣ ʘʞʠʣʣʘʛʘʘ 1. ʂʚʘʜʨʘʪ ʪʵʛʰʠʪʛʵʣʠʡʥ 
ʰʠʡʜʠʡʛ ʰʠʥʞʣʵʭ, ʦʣʦʭ (ᴆʤʥᴇʭ ʘʥʛʠʜ 
 (ʟʩʵʥʠʡʛ ʩʵʨʛʵʵʥ ʙʘʪʘʪʛʘʭװ

ɼʠʩʢʨʠʤʠʥʘʥʪʳʛ ʦʣʦʭ ʪʦʤʴʸʦ (Ὀ ὦ τὥὧ)  
ʙʦʣʦʥ ʰʠʡʜʠʡʛ ʦʣʦʭ ʪʦʤʴʸʦʛ ʩʵʨʛʵʵʥ 
ʩʘʥʫʫʣʞ ʵʭʣʵʭ ʥʴ ʟװʡʪʵʡ. װתʥʠʡ ʜʘʨʘʘ 
ʢʚʘʜʨʘʪ ʪʵʛʰʠʪʛʵʣ ʥʴ ʷʣʛʘʘʪʘʡ ʭʦʸʨ ʰʠʡʜʪʵʡ, 
ʜʘʚʭʘʨʜʩʘʥ ʥʵʛ ʰʠʡʜʪʵʡ, ʰʠʡʜʛװʡ ʙʘʡʭ 
ʪʦʭʠʦʣʜʦʣ ʪʫʩ ʙװʨʵʵʩ ʞʠʰʵʵ ʙʦʜʫʫʣʘʭ 
ʟʘʤʘʘʨ ʰʠʡʜʪʵʡ ʵʩʵʭ, ʰʠʡʜʪʵʡ ʙʦʣ ʷʣʛʘʘʪʘʡ 
ʭʦʸʨ ʰʠʡʜʪʵʡ ʙʘʡʭ ʵʩʵʭʠʡʛ ʜʠʩʢʨʠʤʠʥʘʥʪʘʘʩ 
ʭʘʤʘʘʨʫʫʣʘʥ ʰʠʥʞʣװװʣʞ ʜװʛʥʵʣʪ ʛʘʨʛʫʫʣʘʭ 
ʭʵʨʵʛʪʵʡ. ʊʫʭʘʡʣʙʘʣ ʜʘʨʘʘʭ ʭʵʣʙʵʨʠʡʥ 
ʞʠʰʵʵ ʙʘʡʞ ʙʦʣʥʦ.  
ɾʠʰʵʵ 1: 

ʘ) τὼ υὼ ρ π ʪʵʛʰʠʪʛʵʣʠʡʥ ʭʫʚʴʜ 
ὥ τȟ   ὦ υȟ   ὧ ρ ʪʫʣ ʜʠʩʢʨʠʤʠʥʘʥʪ ʥʴ 

Ὀ ὦ τὥὧ υ τϽτϽρ ω π  

ʛʘʨʥʘ. ʀʡʤʜ ʫʛ ʪʵʛʰʠʪʛʵʣ ὼ ρȟὼ  

ʛʵʩʵʥ ʷʣʛʘʘʪʘʡ ʭʦʸʨ ʰʠʡʜʪʵʡ. 

ʙ) ωὼ φὼ ρ π  ʪʵʛʰʠʪʛʵʣʠʡʥ ʭʫʚʴʜ 
ὥ ωȟ   ὦ φȟ   ὧ ρ ʪʫʣ  

Ὀ ὦ τὥὧ φ τϽωϽρ π  ʙʘʡʥʘ. 

ʀʡʤʜ ʫʛ ʪʵʛʰʠʪʛʵʣ ὼ  ʛʵʩʵʥ 

ʜʘʚʭʘʨʜʩʘʥ  ʥʵʛ  ʰʠʡʜʪʵʡ. 
ʚ)  ὼ σὼ υ π  ʪʵʛʰʠʪʛʵʣʠʡʥ ʭʫʚʴʜ 

ὥ ρȟ   ὦ σȟ   ὧ υ ʪʫʣ  

Ὀ ὦ τὥὧ σ τ ρ υ ρρ π  
ʙʘʡʥʘ. ʀʡʤʜ ᴇʛʩᴇʥ ʪʵʛʰʠʪʛʵʣ ʙʦʜʠʪ ʰʠʡʜʛװʡ.  
ɾʠʰʵʵʥ ʜʵʵʨ ʘʞʠʛʣʘʣʪ ʭʠʡʣʛʵʞ,  ʯʠʛʣװװʣʵʭ 
ʘʩʫʫʣʪ ʪʘʚʠʭ ʟʘʤʘʘʨ ʜʘʨʘʘʭ ʜװʛʥʵʣʪʠʡʛ 
ʛʘʨʛʫʫʣʥʘ.  

ʘ) ʍʵʨʵʚ  Ὀ π  ʙʦʣ ʪʵʛʰʠʪʛʵʣ ʭʦʸʨ 
ʰʠʡʜʪʵʡ. 
ʙ) ʍʵʨʵʚ  Ὀ π  ʙʦʣ ʪʵʛʰʠʪʛʵʣ 
ʜʘʚʭʘʨʜʩʘʥ ʥʵʛ ʰʠʡʜʪʵʡ. 
ʚ) ʍʵʨʵʚ  Ὀ π ʙʦʣ ʪʵʛʰʠʪʛʵʣ ʙʦʜʠʪ 
ʰʠʡʜʛװʡ ʙʘʡʥʘ.  

Ͻʡʣ ʘʞʠʣʣʘʛʘʘ 2.  
 ʂʚʘʜʨʘʪ ʪʵʛʰʠʪʛʵʣ ʰʠʡʜʪʵʡ ʵʩʵʭ, ʰʠʡʜʪʵʡ 
ʙʦʣ ʪʵʜʛʵʵʨ ʥʴ ʷʣʛʘʘʪʘʡ ʵʩʵʭʠʡʛ ʬʫʥʢʮʠʡʥ 
ʛʨʘʬʠʢ ʘʰʠʛʣʘʥ ʰʠʥʞʣʵʭ 

ὥὼ ὦὼὧ π  ʪʵʛʰʠʪʛʵʣʠʡʛ ʛʨʘʬʠʢʠʡʥ 
ʘʨʛʘʘʨ ʭʵʨʭʵʥ ʙʦʜʦʭ ʪʫʭʘʡ ʷʨʠʣʮʘʭ ʥʴ 
ʟװʡʪʵʡ.  ʗʨʠʣʮʣʘʛʘʘʩ, ʫʛ ʪʵʛʰʠʪʛʵʣʠʡʛ 
ʛʨʘʬʠʢʠʡʥ ʘʨʛʘʘʨ ʙʦʜʥʦ ʛʵʜʵʛ ʥʴ  ώ ὥὼ
ὦὼὧ ʬʫʥʢʮʠʡʥ ʛʨʘʬʠʢʠʡʥ ὕὼ ʪʵʥʭʣʵʛʪʵʡ 

ʉʘʥʘʤʞ 1: ʂʚʘʜʨʘʪ 
ʪʵʛʰʠʪʛʵʣʠʡʥ ʰʠʡʜʠʡʛ 
ʦʣʦʭʜʦʦ ᴇʤʥᴇʭ 
ʘʥʛʠʫʜʘʜ ʩʫʜʘʣʩʘʥ 
 ʥ ʙʦʣʛʦʥװװʨʞʠʛʜʵʭװ
ʟʘʜʣʘʭ, ʙװʪʵʥ ʢʚʘʜʨʘʪ 
ʷʣʛʘʭ, ʪʦʤʴʸʦ ʭʵʨʵʛʣʵʭ 
ʘʨʛʫʫʜʳʥ ʘʣʠʡʛ ʥʴ ʯ 
ʭʵʨʵʛʣʵʞ ʙʦʣʥʦ. 
ʉʘʥʘʤʞ 2: 9-10 ʜʫʛʘʘʨ 
ʘʥʛʠʜ ʩʫʜʘʣʩʘʥ ʢʚʘʜʨʘʪ 
ʪʵʛʰʠʪʛʵʣ ʙʦʜʦʭ, 
ʢʚʘʜʨʘʪ ʬʫʥʢʮʠʡʥ 
ʛʨʘʬʠʢ ʙʘʡʛʫʫʣʘʭ 
ʯʘʜʚʘʨʫʫʜʳʛ 
ʙʘʪʘʪʛʘʭʘʘʩ ʛʘʜʥʘ, XI 
ʘʥʛʠʡʥ ʭʫʚʴʜ  ʢʚʘʜʨʘʪ 
ʬʫʥʢʮʠʡʥ ʪʦʤʴʸʦʛ ᴇʛʯ, 
Geogebra ʜʵʵʨ ʛʨʘʬʠʢ 
ʙʘʡʛʫʫʣʘʥ, ʢʚʘʜʨʘʪ 
ʪʵʛʰʠʪʛʵʣʠʡʥ ʰʠʡʜʪʵʡ 
ʵʩʵʭ, ʭʵʜʵʥ ʰʠʡʜʪʵʡʛ 
ʰʠʥʞʣʵʭ, ʪʵʛʰʠʪʛʵʣʠʡʥ 
ʰʠʡʜʠʡʛ ʦʡʨʦʣʮʦʦʛʦʦʨ 
ʦʣʦʭ  ʟʦʨʠʣʛʦʦʨ ʟʘʨʠʤ 
ʜʘʘʣʛʘʚʨʫʫʜʳʛ ᴇʛʯ 
ʙʦʣʥʦ. 
ʍʵʨʵʛʣʵʛʜʵʭϾϾʥ: 
ɹװʭʵʣ, ʙʦʜʠʪ ʪʦʦʥ 
ʷʟʛʫʫʨʪʘʡ ʙʦʣʦʥ ʙʦʜʠʪ 
ʷʟʛʫʫʨʛװʡ ʙʘʡʭ ʢʚʘʜʨʘʪ 
ʪʵʛʰʠʪʛʵʣװװʜ ʙװʭʠʡ 
ʢʘʨʪ, ʊᴆʄ 
Geogebra ʧʨʦʛʨʘʤʤ 
ʜʵʵʨ ʙʵʣʪʛʵʩʵʥ ʢʚʘʜʨʘʪ 
ʬʫʥʢʮʠʡʥ ʛʨʘʬʠʢʫʫʜ 
ʊʦʦʥʳ ʤʘʰʠʥ 
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ʦʛʪʣʦʣʮʦʭ ʮʵʛʠʡʥ ʘʙʩʮʠʩʩʠʡʛ ʦʣʦʭʪʦʡ ʘʜʠʣ 
ʛʵʜʵʛ ʜװʛʥʵʣʪʵʜ ʭװʨʵʭ ʥʴ ʯʫʭʘʣ. ʂʚʘʜʨʘʪ 
ʪʵʛʰʠʪʛʵʣ ʥʴ ʷʣʛʘʘʪʘʡ ʭʦʸʨ ʰʠʡʜʪʵʡ, ʥʵʛ 
ʰʠʡʜʪʵʡ (ʜʘʚʭʘʨʜʩʘʥ 2 ʰʠʡʜʪʵʡ), ʰʠʡʜʛװʡ 
ʙʘʡʭ ʪʦʭʠʦʣʜʦʣ ʪʫʩ ʙװʨʵʵʩ ʞʠʰʵʵ ʘʚʯ, 
ʛʨʘʬʠʢʠʡʥ ʘʨʛʘʘʨ ʙʦʜʫʫʣʘʥ ʜװʛʥʵʣʪ 
ʛʘʨʛʫʫʣʥʘ. ʊʫʭʘʡʣʙʘʣ, ʜʘʨʘʘʭ ʭʵʣʙʵʨʠʡʥ 
ʙʦʜʣʦʛʫʫʜʳʛ (ὥ πȟὥ π, ὕὼ ʪʵʥʭʣʵʛʪʵʡ 
ʦʛʪʣʦʣʮʩʦʥ, ʰװʨʛʵʣʮʩʵʥ, ʦʛʪʣʦʣʮʦʦʛװʡ) 
ʙʦʜʦʞ,  ʜʠʩʢʨʠʤʠʥʘʥʪ ʘʰʠʛʣʘʥ ʢʚʘʜʨʘʪ 
ʪʵʛʰʠʪʛʵʣ ʰʠʡʜʪʵʡ ʵʩʵʭ, ʰʠʡʜʪʵʡ ʙʦʣ 
ʪʵʜʛʵʵʨ ʥʴ ʷʣʛʘʘʪʘʡ ʵʩʵʭʠʡʛ ʰʠʥʞʣʵʭ 
ʘʨʛʘʪʘʡʛʘʘ ʭʘʨʴʮʫʫʣʘʥ ʷʨʠʣʮʘʭ ʥʴ ʟװʡʪʵʡ. 

ώ ὥὼ ὦὼ ὧ ʢʚʘʜʨʘʪ ʬʫʥʢʮʠʡʥ ʛʨʘʬʠʢ 
ὕὼ ʪʵʥʭʣʵʛʪʵʡ ʦʛʪʣʦʣʮʩʦʥ, ʰװʨʛʵʣʮʩʵʥ, 

ʦʛʪʣʦʣʮʦʦʛװʡ ʙʘʡʭ ʥᴇʭʮᴇʣװװʜʠʡʛ ὥὼ ὦὼ
ὧ π  ʢʚʘʜʨʘʪ ʪʵʛʰʠʪʛʵʣʠʡʥ ʜʠʩʢʨʠʤʠʥʘʪ 
ʘʰʠʛʣʘʥ ʭʵʨʭʵʥ ʰʠʥʞʣʵʭ ʪʫʭʘʡ ʜװʛʥʵʣʪ 
ʛʘʨʛʘʭ ʥʴ ʯʫʭʘʣ. 
ɾʠʰʵʵ 2.  

ʘ) ώ τὼ υὼ ρ ʬʫʥʢʮʠʡʥ ʛʨʘʬʠʢ ʥʴ ὕὼ 

ʪʵʥʭʣʵʛʠʡʛ 

ʭʦʸʨ ʮʵʛʵʵʨ ʦʛʪʦʣʩʦʥ ʧʘʨʘʙʦʣ ʙʘʡʥʘ. 

ʆʛʪʣʦʣʮʣʳʥ 

ʮʵʛʠʡʥ ʘʙʩʮʠʩʩʫʫʜ ʥʴ ὼ ρȟὼ   ʪʫʣ 

τὼ υὼ ρ π  ʪʵʛʰʠʪʛʵʣ  ὼ ρȟὼ  

ʛʵʩʵʥ ʷʣʛʘʘʪʘʡ 2 ʰʠʡʜʪʵʡ 
ʙ)  ώ ωὼ φὼ ρ ʬʫʥʢʮʠʡʥ ʛʨʘʬʠʢ ʥʴ ὕὼ 

ʪʵʥʭʣʵʛʠʡʛ   ʰװʨʛʵʩʵʥ ʧʘʨʘʙʦʣ ʙʘʡʥʘ. 

ʐװʨʛʵʣʪʠʡʥ ʮʵʛʠʡʥ ʘʙʩʮʠʩʩ ʥʴ ὼ   ʪʫʣ  

ωὼ φὼ ρ π ʪʵʛʰʠʪʛʵʣ 

 ὼȟ     ʛʵʩʵʥ  ʜʘʚʭʘʨʜʩʘʥ ʭʦʸʨ 

ʰʠʡʜʪʵʡ.  

ʚ) ώ ὼ σὼ υ  ʬʫʥʢʮʠʡʥ ʛʨʘʬʠʢ ʥʴ 

ὕὼ ʪʵʥʭʣʵʛʠʡʛ ʦʛʪʣʦʭʛװʡ. ʀʡʤʜ ὼ σὼ υ

π ʪʵʛʰʠʪʛʵʣ  ʰʠʡʜʛװʡ. 

 

 
 
 
 
 
 
 
 
 
 
 
 

 

 

 

ʂʦʜ  ʉʫʨʘʣʮʘʭʫʡʥ 
ʟʦʨʠʣʪ  

ʉʫʨʘʣʮʘʭʫʡʥ װʡʣ ʘʞʠʣʣʘʛʘʘ  ɹʘʛʰʠʜ ᴇʛᴇʭ 
ʩʘʥʘʤʞ ʙʘ 
ʭʵʨʵʛʣʵʛʜʵʭװװʥ  

1ʙ. ʂʚʘʜʨʘʪ 
ʪʵʥʮʵʪʛʵʣ ʙʠʰ 
ʙʦʜʦʭ (ʰʠʡʜʠʡʛ 
ʪʦʦʥ ʰʫʣʫʫʥ 
ʜʵʵʨ ʜװʨʩʣʵʭ) 

 

Ͻʡʣ ʘʞʠʣʣʘʛʘʘ: ʂʚʘʜʨʘʪ ʪʵʥʮʵʪʛʵʣ ʙʠʰʠʡʛ 
 ʥ ʙʦʣʛʦʥ ʟʘʜʣʘʭ ʘʨʛʘʘʨ ʙʦʜʦʭװװʨʞʠʛʜʵʭװ
ʕʥʵ ʩʵʜʚʠʡʥ ʵʭʵʥʜ ʥʵʛ ʭʫʚʴʩʘʛʯʪʘʡ ʰʫʛʘʤʘʥ 
ʪʵʥʮʵʪʛʵʣ ʙʠʰʠʡʥ ʩʠʩʪʝʤ ʙʦʜʦʭ ʘʨʛʳʛ ʩʵʨʛʵʵʥ 
ʩʘʥʘʭ ʜʘʩʛʘʣ, ʞʠʰʵʵ ʘʚʯ װʟʚʵʣ ʟʦʭʠʤʞʪʦʡ. 
ʄᴇʥ ʢʚʘʜʨʘʪ ʛʫʨʚʘʥ ʛʠʰװװʥʪʠʡʛ װʨʞʠʛʜʵʭװװʥ 
ʙʦʣʛʦʥ ʟʘʜʣʘʭ ʘʨʛʘ ʙʦʣʦʥ ʙʦʜʠʪ ʪʦʦʥʫʫʜʳʥ 
 .ʨʞʚʵʨ ʵʝʨʵʛ, ʩᴇʨᴇʛ ʙʘʡʭ ʥᴇʭʮᴇʣʠʡʛ  ʩʘʥʫʫʣʥʘװ
ɼʘʨʘʘʭ ʭʵʣʙʵʨʠʡʥ ʞʠʰʵʵ ʙʦʜʫʫʣʞ ʙʦʣʥʦ.  
ɾʠʰʵʵ 4. ʘ)  ὼ υὼ φ π    ʪʵʥʮʵʪʛʵʣ ʙʠʰ 
ʙʦʜ. 
ɹʦʜʦʣʪ: ὼ υὼ φ π  ʪʵʛʰʠʪʛʵʣʠʡʥ ʰʠʡʜ ʥʴ  
ὼ ςȟ   ὼ σ  ʙʦʣʦʭ ʪʫʣ  

ὼ υὼ φ ὼ ὼ ὼ ὼ ὼ ς ὼ σ 
ʛʵʞ װʨʞʠʛʜʵʭװװʥ ʙʦʣʛʦʥ ʟʘʜʘʣʥʘ. ʀʡʤʜ ᴇʛʩᴇʥ 

ʉʘʥʘʤʞ ʘ. ʍʵʨʵʚ 

Ὀ π ʙʦʣ  ὥὼ ὦὼ
ὧ  ʢʚʘʜʨʘʪ ʛʫʨʚʘʥ 
ʛʠʰװװʥʪʵʵʩ ʙװʪʵʥ 
ʢʚʘʜʨʘʪ ʷʣʛʘʭ 
ʟʘʤʘʘʨ ʘʞʠʛʣʘʣʪ 

ʭʠʡʣʛʵʞ   ὥὼ ὦὼ
ὧ π; ὥὼ ὦὼὧ
π; ὥὼ ὦὼ ὧ π; 

ὥὼ ὦὼὧ π  
ʭʵʣʙʵʨʠʡʥ ʪʵʥʮʵʪʛʵʣ 
ʙʠʰʠʡʥ ʰʠʡʜ ʥʴ 
ὼɴ  ЊȟЊ  ʵʩʚʵʣ 
ʰʠʡʜʛװʡ ʙʦʣʦʭʳʛ 
ʜװʛʥʵʥ ʛʘʨʛʘʥʘ. ɹװʨ 
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ὥὼ ὦὼ ὧ ὥὼ ὼ ὼ ὼ  

ʪʵʥʮʵʪʛʵʣ ʙʠʰʠʡʛ ὼ ς ὼ σ π  ʭʵʣʙʵʨʪ 
ʙʠʯʠʞ ʙʦʣʦʭ ʙʘ װװʥʠʡʛ ʰʫʛʘʤʘʥ ʪʵʥʮʵʪʛʵʣ 
ʙʠʰʠʡʥ ʩʠʩʪʝʤ ʨװװ ʜʘʨʘʘʭ ʙʘʡʜʣʘʘʨ 

ʰʠʣʞװװʣʥʵ (ʙʦʜʠʪ ʪʦʦʥʳ װʨʞʚʵʨ ʵʝʨʵʛ ʙʘʡʭ 

ʥᴇʭʮᴇʣ ʜʵʵʨ ʪʫʣʛʫʫʨʣʘ). { 2 0

3 0

x

x

- >

- >
 ʙʫʶʫ  

{ 2 0

3 0

x

x

- <

- <
 

ʐʫʛʘʤʘʥ ʪʵʥʮʵʪʛʵʣ ʙʠʰʠʡʛ ʙʦʜʦʭ ʘʨʛʘ ʜʵʵʨʵʵ 
ʪʫʣʛʫʫʨʣʘʥ ʩʠʩʪʝʤ ʪʫʩ ʙװʨʠʡʥ ʰʠʡʜʠʡʛ ʦʣʞ 
(ʪʦʦʥ ʰʫʣʫʫʥ ʜʵʵʨ ʜװʨʩʣʵʵʜ, ʪʦʦʥ ʟʘʚʩʘʨ 
ʭʵʣʙʵʨʪ ʙʠʯʥʵ)  ʵʜʛʵʵʨʠʡʥ ʥʵʛʜʵʣ ʥʴ ʝʨᴇʥʭʠʡ 
ʰʠʡʜ  ʙʦʣʥʦ.  

ʕʥʵ ʥʴ  ὼ υὼ φ π ʪʵʥʮʵʪʛʵʣ ʙʠʰʠʡʥ 
ʰʠʡʜ ὼɴ  Њȟς᷾σȟЊ   ʶʤ. 

ʙ) υὼ τὼ ρ π   ʪʵʥʮʵʪʛʵʣ ʙʠʰʠʡʥ 
ʰʠʡʜʠʡʛ  (ʘ) ʭʵʩʵʛʪ ʘʚʯ װʟʩʵʥ ʘʨʛʳʛ 

ʭʵʨʵʛʣʵʥ ʦʣʙʦʣ   ὼɴ Њȟ ᷾

ρȟЊ   ʙʦʣʥʦ.  

ʚ)  ὼ φὼ ρπ ὼ σ ρ π ʪʵʥʮʵʪʛʵʣ 
ʙʠʰ ὼ-ʠʡʥ ʷʤʘʨ ʯ ʫʪʛʳʥ ʭʫʚʴʜ װʥʵʥ ʙʘʡʥʘ.  

ʀʡʤʜ ʰʠʡʜ ʥʴ ὼɴ  ЊȟЊ  ʙʦʣʥʦ.  ʍʘʨʠʥ 
ὼ φὼ ρπ π ʪʵʥʮʵʪʛʵʣ ʙʠʰ  ʰʠʡʜʛװʡ. 
ʊʦʭʠʦʣʜʦʣ ʙװʨʠʡʛ ʭʘʤʘʨʩʘʥ ʞʠʰʵʵ ʘʚʯ 
ʙʦʜʩʦʥʳ ʜʘʨʘʘ 

 ὥὼ ὦὼὧ π; ὥὼ ὦὼὧ π; ὥὼ ὦὼ
ὧ π; ὥὼ ὦὼ ὧ π  ʢʚʘʜʨʘʪ ʪʵʥʮʵʪʛʵʣ 
ʙʠʰʠʡʛ ʙʦʜʦʭ ʘʣʭʤʫʫʜʳʛ ʩʫʨʘʛʯʜʘʘʨ ʛʘʨʛʫʫʣʞ 
ʥʵʛʪʛʵʥ ʜװʛʥʵʥʵ. ʊʫʭʘʡʣʙʘʣ: 

1. ʍʵʨʵʚ Ὀ π  ʙʦʣ  ὥὼ ὦὼ ὧ π  
ʪʵʛʰʠʪʛʵʣʠʡʥ ʰʠʡʜ ὼȟὼ-ʳʛ ʦʣʥʦ.  
2. ʂʚʘʜʨʘʪ ʛʫʨʚʘʥ ʛʠʰװװʥʪʠʡʛ 
 .ʥ ʙʦʣʛʦʥ ʟʘʜʘʣʥʘװװʨʞʠʛʜʵʭװ

3. ὥὼ ὦὼ ὧ π ; ὥὼ ὦὼ ὧ π ; 

ὥὼ ὦὼὧ π; ὥὼ ὦὼὧ π ʭʵʣʙʵʨʠʡʥ 
ʪʵʥʮʵʪʛʵʣ ʙʠʰʠʡʛ ʰʫʛʘʤʘʥ ʪʵʥʮʵʪʛʵʣ ʙʠʰʠʡʥ 
ʩʠʩʪʝʤ ʨװװ ʰʠʣʞװװʣʞ ʰʠʡʜʠʡʛ ʦʣʦʦʜ ʪʦʦʥ 
ʰʫʣʫʫʥ ʜʵʵʨ ʜװʨʩʣʵʭ ʟʘʤʘʘʨ ᴇʛʩᴇʥ ʢʚʘʜʨʘʪ 
ʪʵʥʮʵʪʛʵʣ ʙʠʰʠʡʥ ʰʠʡʜʠʡʛ ʦʣʥʦ.  

ʪʦʜʨʫʫʣʙʘʣ Ὀ π 
ʪʦʭʠʦʣʜʦʣʜ ʢʚʘʜʨʘʪ 
ʪʵʥʮʵʪʛʵʣ ʙʠʰʠʡʥ 
ʰʠʡʜ ʥʴ  ὥ -ʘʘʩ 
ʭʵʨʭʵʥ ʭʘʤʘʘʨʯ 
ʙʘʡʛʘʘʛ ʘʞʠʛʣʫʫʣʥʘ.  
ᴆᴇʨᴇᴇʨ ʭʵʣʙʵʣ,   
Ὀ π
ὥ π

 ʵʩʚʵʣ 
Ὀ π
ὥ π

  

ʝʜ ὥὼװ ὦὼ ὧ π; 

ὥὼ ὦὼὧ π ; 

ὥὼ ὦὼὧ π ; 

ὥὼ ὦὼὧ π  
ʪʦʭʠʦʣʜʦʣ ʪʫʩ 
ʙװʨʠʡʥ ʭʫʚʴʜ ʰʠʡʜ 
ʷʤʘʨ ʙʘʡʭ ʪʫʭʘʡ 
ʘʞʠʛʣʘʣʪ ʭʠʡʞ 
ʜװʛʥʵʭ ʥʴ ʯʫʭʘʣ. 
ʙ. ʍʵʨʵʚ Ὀ π ʙʦʣ  

ὥὼ ὦὼὧ  ʢʚʘʜʨʘʪ 
ʛʫʨʚʘʥ ʛʠʰװװʥʪʵʵʩ 
ʙװʪʵʥ ʢʚʘʜʨʘʪ 
ʷʣʛʘʚʘʣ  ὥὼ ὦὼ
ὧ ὥὼ ὼ   ʙʦʣʦʭ 

ʪʫʣ   ὥὼ ὦὼὧ
π; ὥὼ ὦὼ ὧ π; 

ὥὼ ὦὼὧ π ; 

ὥὼ ὦὼὧ π  
ʭʵʣʙʵʨʠʡʥ ʪʵʥʮʵʪʛʵʣ 
ʙʠʰʠʡʥ ʰʠʡʜ ʥʴ  
ὼɴ  ЊȟЊ  ʵʩʚʵʣ 
ʰʠʡʜʛװʡ, ʵʩʚʵʣ 
ὼ ὼ   ʰʠʡʜʪʵʡ,  

ʵʩʚʵʣ ὼ ὼȟὼɴ Ὑ 
ʙʘʡʥʘ ʛʵʜʛʠʡʛ 
ʘʞʠʛʣʫʫʣʞ, ʜװʛʥʵʭ 
ʭʵʨʵʛʪʵʡ.   
ʍʵʨɻʛʣʵʛʜʵʭװװʥ: 
ʊʦʭʠʦʣʜʦʣ ʙװʨʠʡʛ 
ʭʘʤʨʫʫʣʩʘʥ ʢʚʘʜʨʘʪ 
ʪʵʥʮʵʪʛʵʣ ʙʠʰ, ʊᴆʄ, 
ʪʘʨʩʠʘ  
 
 

1ʚ. ʂʚʘʜʨʘʪ 
ʪʵʥʮʵʪʛʵʣ 
ʙʠʰʠʡʛ 
ʛʨʘʬʠʢʠʡʥ 
ʘʨʛʘʘʨ ʙʦʜʦʭ 

 

Ͻʡʣ ʘʞʠʣʣʘʛʘʘ: ʂʚʘʜʨʘʪ ʪʵʥʮʵʪʛʵʣ ʙʠʰʠʡʛ 
ʙʦʜʦʭ  ʛʨʘʬʠʢʠʡʥ ʘʨʛʳʛ ʤʵʜʵʭ  
ᴆʤʥᴇʭ ʘʥʛʠʫʜʘʜ ʥʵʛ ʭʫʚʴʩʘʛʯʪʘʡ ʰʫʛʘʤʘʥ 
ʪʵʥʮʵʪʛʵʣ ʙʠʰʠʡʛ ʛʨʘʬʠʢʠʡʥ ʘʨʛʘʘʨ ʙʦʜʦʞ 
ʩʫʨʩʘʥ ʪʫʣ ʞʠʰʵʵ ʘʚʘʥ ʷʨʠʣʮʘʘʜ ʙʦʜʦʭ ʘʨʛʳʛ 
ʩʵʨʛʵʵʥ ʩʘʥʘʭ ʭʵʨʵʛʪʵʡ. ʊʫʭʘʡʣʙʘʣ, ὥὼ ὦ π 
ʪʵʥʮʵʪʛʵʣ ʙʠʰʠʡʛ ʛʨʘʬʠʢʠʡʥ ʘʨʛʘʘʨ ʙʦʜʦʭʳʥ 
ʪʫʣʜ ώ ὥὼ ὦ ʰʫʣʫʫʥʳʛ  ʙʘʡʛʫʫʣʞ  ώ π 
ʙʘʡʭ ὼ -ʠʡʥ ʫʪʛʳʛ ʦʣʦʭ ʙʦʜʣʦʛʦ ʨʫʫ 
ʰʠʣʞװװʣʜʵʛ.  

ʥʪʵʡ ʘʜʠʣʘʘʨ ὥὼװת ὦὼὧ π  ʪʵʥʮʵʪʛʵʣ 
ʙʠʰʠʡʛ ʛʨʘʬʠʢʠʡʥ ʘʨʛʘʘʨ ʙʦʜʦʭʳʥ ʪʫʣʜ         

ώ ὥὼ ὦὼ ὧ  ʬʫʥʢʮʠʡʥ ʛʨʘʬʠʢʠʡʛ 
ʙʘʡʛʫʫʣʞ, ώ π ʙʘʡʭ ὼ-ʠʡʥ ʫʪʛʳʥ ʦʣʦʥʣʦʛʠʡʛ 
ʦʣʦʭ ʙʦʜʣʦʛʦ ʨʫʫ ʰʠʣʞװװʣʥʵ ʛʵʜʵʛ ʜװʛʥʵʣʪ 
ʛʘʨʛʘʥʘ.   

ʉʘʥʘʤʞ 1.: ὥὼ
ὦὼὧ π ; ὥὼ
ὦὼὧ π ; ὥὼ
ὦὼὧ π ; ὥὼ
ὦὼὧ π ʭʵʣʙʵʨʠʡʥ 
ʪʵʥʮʵʪʛʵʣ ʙʠʰʠʡʛ 
ʛʨʘʬʠʢʠʡʥ ʘʨʛʘʘʨ 
ʙʦʜʦʭʳʥ ʪʫʣʜ ʵʭʣʵʵʜ 

ὥὼ ὦὼὧ π  
ʪʵʛʰʠʪʛʵʣʠʡʥ ʭʫʚʴʜ 
Ὀ π  ʪʦʭʠʦʣʜʦʣʜ 
ʘʚʯ װʟʵʞ ʙʦʣʥʦ. 

2. ὥὼ ὦὼ ὧ π ; 

ὥὼ ὦὼὧ π ; 

ὥὼ ὦὼὧ π ; 

ὥὼ ὦὼὧ π  
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ɾʠʰʵʵ 5.  ὼ υὼ φ π     ʪʵʥʮʵʪʛʵʣ ʙʠʰʠʡʛ 
ʛʨʘʬʠʢʠʡʥ ʘʨʛʘʘʨ ʙʦʜʲʸ. ώ ὼ υὼ φ   
ʬʫʥʢʮʠʡʥ ʛʨʘʬʠʢʠʡʛ ʪʦʡʤ ʙʘʡʜʣʘʘʨ 
ʙʘʡʛʫʫʣʩʘʥ ʙʘʡʥʘ.  

ʕʥʵ ʬʫʥʢʮʠʡʥ 
ʛʨʘʬʠʢ ʥʴ  
 ὼ ςȟ ὼ σ  ʘʙʩʮʠʩʩʪʘʡ ʮʵʛװװʜʵʵʨ ὕὼ 
ʪʵʥʭʣʵʛʠʡʛ ʦʛʪʣʦʭ ʙʘ ʜʵʵʰʵʵ ʭʘʨʩʘʥ ʧʘʨʘʙʦʣ 

ʙʘʡʥʘ. ʕʥʜʵʵʩ ώ ὼ υὼ φ    ʬʫʥʢʮʠʡʥ ʫʪʛʘ 
ʵʝʨʵʛ ʙʫʶʫ  ώ π   ʙʘʡʭ װʝʠʡʥ ὼ-ʠʡʥ ʫʪʛʳʥ 
ʦʣʦʥʣʦʛ ʥʴ   ὼɴ  Њȟς᷾σȟЊ     ʙʘʡʥʘ 

ʛʵʜʛʠʡʛ ʛʨʘʬʠʢʘʘʩ ʭʘʨʞ ʙʦʣʥʦ. ʍʘʨʠʥ ὼɴ
 ςȟσ  װʝʜ ʬʫʥʢʮʠʡʥ ʫʪʛʘ ʩᴇʨᴇʛ ʙʫʶʫ  ώ π  
ʙʘʡʥʘ. ʀʡʤʵʵʩ ὼ υὼ φ π     ʪʵʥʮʵʪʛʵʣ 
ʙʠʰʠʡʥ ʰʠʡʜʠʡʥ ʦʣʦʥʣʦʛ ʥʴ ὼɴ  ςȟσ ʙʦʣʥʦ. 

ʭʵʣʙʵʨʠʡʥ ʪʵʥʮʵʪʛʵʣ 
ʙʠʰʠʡʥ ʭʫʚʴʜ  1(ʚ) 
ʭʵʩʵʛʪ ʛʘʨʩʘʥ 
ʪʦʭʠʦʣʜʦʣ ʪʫʩ 
ʙװʨʠʡʛ ʭʘʤʨʘʭʫʡʮ 
ʞʠʰʵʵ ʘʚʯ 
ʛʨʘʬʠʢʠʡʥ ʘʨʛʘʘʨ 
ʙʦʜʦʞ, ʰʠʡʜʠʡʥ 
ʪʫʭʘʡ ʜװʛʥʵʣʪ ʛʘʨʛʘʥ 
ʷʨʠʣʮʘʭ ʭʵʨʵʛʪʵʡ. 
ʄᴇʥ ʰʠʡʜʠʡʛ 
ʜʠʩʢʨʠʤʠʥʘʥʪ ʙʦʣʦʥ 
ὥ-ʘʘʩ ʭʘʤʘʘʨʫʫʣʘʥ 
ʰʠʥʞʠʣʩʵʥ 
ʜװʛʥʵʣʪװװʜʵʵ 
ʛʨʘʬʠʢʪʘʡ ʥʴ ʭʦʣʙʦʥ 
ʪʘʡʣʙʘʨʣʘʭ 
ʭʵʨʵʛʪʵʡ.  
     
 
             

1ʛ. ὥὼ ὦὼ ὧ  
ʢʚʘʜʨʘʪ ʛʫʨʚʘʥ 
ʛʠʰװװʥʪ װʨʛʵʣʞ 
ʵʝʨʵʛ (ʩᴇʨᴇʛ) 
ʫʪʛʘʪʘʡ ʙʘʡʭ 
ʥᴇʭʮᴇʣʠʡʛ 
ʤʵʜʵʭ 

 

Ͻʡʣ ʘʞʠʣʣʘʛʘʘ 1. ὥὼ ὦὼὧ  ʢʚʘʜʨʘʪ ʛʫʨʚʘʥ 
ʛʠʰװװʥʪ װʨʛʵʣʞ ʵʝʨʵʛ  ʵʩʚʵʣ װʨʛʵʣʞ ʩᴇʨᴇʛ 
ʫʪʛʘʪʘʡ ʙʘʡʭ ʥᴇʭʮᴇʣʠʡʛ ʤʵʜʵʭ  

ὥὼ ὦὼὧ ʢʚʘʜʨʘʪ ʛʫʨʚʘʥ ʛʠʰװװʥʪ װʨʛʵʣʞ 

ʵʝʨʵʛ ʫʪʛʘʪʘʡ ʙʘʡʥʘ ʛʵʜʵʛ ʥʴ  ὥὼ ὦὼ ὧ π  
ʪʵʥʮʵʪʛʵʣ ʙʠʰʠʡʥ ʰʠʡʜ ЊȟЊ  ʛɻ ʜʵʛʪʵʡ 
ʘʜʠʣ ʙʦʣʦʭʳʛ ʷʨʠʣʮʘʞ ʜװʛʥʵʭ ʥʴ ʯʫʭʘʣ. 1(ʚ) 

ʭʵʩʵʛʪ ʰʠʥʞʠʣʩʵʥʵʵʨ ὥὼ ὦὼ ὧ π 
ʪʵʥʮʵʪʛʵʣ ʙʠʰʠʡʥ ʰʠʡʜ ЊȟЊ  ʙʘʡʭʳʥ ʪʫʣʜ 
Ὀ π
ὥ π

  ʥᴇʭʮᴇʣ ʙʠʝʣʵʭ ʸʩʪʦʡ. װתʥʠʡʛ 1(ʛ) 

ʭʵʩʵʛʪ ʛʨʘʬʠʢ ʘʰʠʛʣʘʥ ʰʠʥʞʠʣʞ ώ ὥὼ
ὦὼὧ  ʬʫʥʢʮʠʡʥ ʛʨʘʬʠʢ ὕὼ  ʪʵʥʭʣʵʛʪʵʡ 
ʦʛʪʣʦʣʮʦʭʛװʡ ʙᴇʛᴇᴇʜ ὕὼ ʪʵʥʭʣʵʛʵʵʩ ʜʵʵʰ 
ʦʨʰʠʥʦ ʛʵʩʵʥ װʛ ʙʦʣʦʭʳʛ ʛʘʨʛʘʩʘʥ. װתʥʪʵʡ 

ʪᴇʩʪʵʡʛᴇᴇʨ ὥὼ ὦὼὧ   ʢʚʘʜʨʘʪ ʛʫʨʚʘʥ 
ʛʠʰװװʥʪ װʨʛʵʣʞ ʩᴇʨᴇʛ ʫʪʛʘʪʘʡ ʙʘʡʭ ʥᴇʭʮᴇʣʠʡʛ 
  .ʥʜʵʩʣʵʞ ʦʡʣʛʫʫʣʥʘװ

 ɾʠʰʵʵ 6. ὼ υὼ ω ʢʚʘʜʨʘʪ ʛʫʨʚʘʥ ʛʠʰװװʥʪ 
  .ʨʛʵʣʞ ʵʝʨʵʛ ʫʪʛʘʪʘʡ ʛʵʞ ʭʘʨʫʫʣװ

ɹʦʜʦʣʪ:   
Ὀ ςυ σφ ρρ π

ὥ ρ π
 ʪʫʣ ʫʛ 

ʢʚʘʜʨʘʪ ʛʫʨʚʘʥ ʛʠʰװװʥʪ װʨʛʵʣʞ ʵʝʨʵʛ ʫʪʛʘʪʘʡ. 
  .ʥʠʡʛ ʛʨʘʬʠʢ ʘʰʠʛʣʘʥ ʭʘʨʫʫʣʞ ʙʘʩ ʙʦʣʥʦװת

ώ ὼ υὼ ω  ʧʘʨʘʙʦʣ ʥʴ ὕὼ ʪʵʥʭʣʵʛʪʵʡ 
ʦʛʪʣʦʣʮʦʭʛװʡ ʙᴇʛᴇᴇʜ ὕὼ ʪʵʥʭʣʵʛʵʵʩ ʜʵʵʰ 

ʦʨʰʠʞ ʙʘʡʛʘʘ ʪʫʣ ὼ υὼ ω ʢʚʘʜʨʘʪ ʛʫʨʚʘʥ 
ʛʠʰװװʥʪ װʨʛʵʣʞ ʵʝʨʵʛ ʫʪʛʘʪʘʡ.               

ʉʘʥʘʤʞ: ὥὼ ὦὼ
ὧ  ʢʚʘʜʨʘʪ ʛʫʨʚʘʥ 
ʛʠʰװװʥʪ װʨʛʵʣʞ ʵʝʨʵʛ 
ʵʩʚʵʣ ʩᴇʨᴇʛ ʫʪʛʘʪʘʡ 
ʙʘʡʭ ʵʩʵʭʠʡʛ ʙʘʪʣʘʭ, 
ʥʦʪʣʦʭ ʜʘʘʣʛʘʚʘʨ 
ᴇʛᴇʭᴇᴇʩ ʛʘʜʥʘ װʨʛʵʣʞ 
ʵʝʨʵʛ ʵʩʚʵʣ ʩᴇʨᴇʛ 
ʫʪʛʘ ʘʚʯ ʙʘʡʭ 
ʧʘʨʘʤʝʪʨʠʡʥ ʫʪʛʳʛ 
ʦʣʫʫʣʘʭ ʭʷʣʙʘʨ 
ʙʦʜʣʦʛʦ ᴇʛʯ ʙʦʣʥʦ.  

 

1ʜ*. ὥὼ ὦὼ ὧ π  
ʪʵʛʰʠʪʛʵʣʠʡʥ 
ʢʦʵʬʬʠʮʠʝʥʪ 
ʙʘ ʰʠʡʜ 
ʭʦʦʨʦʥʜʳʥ 
ʭʘʤʘʘʨʣʳʛ 
ʤʵʜʵʭ, ʭʵʨʵʛʣʵʭ 
(ɺʠʝʪʠʡʥ 
ʪʝʦʨʝʤ) 

Ͻʡʣ ʘʞʠʣʣʘʛʘʘ 1: ὥὼ ὦὼὧ πȠ ὥ π  
ʭʵʣʙʵʨʠʡʥ ʢʚʘʜʨʘʪ ʪʵʛʰʠʪʛʵʣʠʡʛ  ʜʘʨʘʘʭ 
ʪʦʭʠʦʣʜʦʣ ʪʫʩ ʙװʨʜ ʘʚʯ װʟʵʥ, ʰʠʡʜʠʡʛ ʭʵʨʭʵʥ 
ʦʣʦʭ ʪʫʭʘʡ, ʢʦʵʬʬʮʠʝʥʪʫʫʜʘʘʩ ʷʘʞ ʭʘʤʘʘʨʯ 
ʙʘʡʛʘʘʛ ʷʨʠʣʮʘʥʘ.    

ʘ. ὦ πȟ   ὧ π  װʝʜ  ὥὼ ὧ π ʭʵʣʙʵʨʠʡʥ 

ʢʚʘʜʨʘʪ ʪʵʛʰʠʪʛʵʣ ʛʘʨʘʭ ʙʘ  π װʝʜ  ʰʠʡʜ 

ʥʴ  ὼ  , ὼ    ʙʘʡʥʘ. ʍʘʨʠʥ  

ʍʵʨʵʛʣʵʛʜʵʭϾϾʥ: 
ɺʠʝʪʠʡʥ ʪʝʦʨʝʤ 
ʭʵʨʵʛʣʵʭ ʪᴇʨᴇʣ 
ʙװʨʠʡʥ ʙʦʜʣʦʛʫʫʜ, 
ʊᴆʄ, ʪʘʨʩʠʘ ʙʘʡʞ 
ʙʦʣʥʦ. 
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 π װʝʜ ʪʵʛʰʠʪʛʵʣ ʰʠʡʜʛװʡ. 

 ʙ. ὧ πȟ   ὦ π   װʝʜ ὥὼ ὦὼ π ʭʵʣʙʵʨʠʡʥ 
ʢʚʘʜʨʘʪ ʪʵʛʰʠʪʛʵʣ ʛʘʨʘʭ ʙʘ ʰʠʡʜ ʥʴ 

 ὼ π , ὼ     ʙʘʡʥʘ. 

ʚ. ὦ πȟ   ὧ π  װʝʜ ὥὼ π  ʪʵʛʰʠʪʛʵʣʠʡʥ 
ʰʠʡʜ ʥʴ ὼ ὼ π ʙʘʡʥʘ. 

ʛ. ὥὼ ὦὼὧ πȠ ὥ πȠὦ πȠὧ π  
ʪʵʛʰʠʪʛʵʣʠʡʥ ʰʠʡʜʠʡʛ Ὀ πװʝʜ  

 ʪʦʤʴʸʦʛʦʦʨ ʦʣʜʦʛ. 

ɼʘʨʘʘʭ ʭʵʣʙʵʨʠʡʥ ʪʵʛʰʠʪʛʵʣװװʜʠʡʛ ʙʦʜʫʫʣʞ 
ʙʦʣʥʦ.  
1. τὼ ρς π,   φὼ ρυ π 
2. σὼ ρπ π,  υὼ ςπ π 
3. φὼ ρςὼ π,  ψὼ υὼ π 
4. υὼ ωὼ ς π, σὼ ὼ ρ π 
Ͻʡʣ ʘʞʠʣʣʘʛʘʘ 2. ɺʠʝʪʠʡʥ ʪʝʦʨʝʤ ʤʵʜʵʭ, 
ʭʵʨʵʛʣʵʭ 
ɺʠʝʪʠʡʥ ʪʝʦʨʝʤʳʥ ʙʘʪʘʣʛʘʘʛ 2 ʘʨʛʘʘʨ 
ʛʘʨʛʫʫʣʞ ʙʦʣʥʦ. 

1 ʜװʛʵʵʨ ʘʨʛʘ  ὥὼ ὦὼὧ πȠ ὥ π 
ʪʵʛʰʠʪʛʵʣ ὼȟὼ  ʰʠʡʜװװʜʪʵʡ ʙʦʣ ὥὼ ὦὼ
ὧ ὥὼ ὼ ὼ ὼ  ʥʜ ʟʘʜʘʣʞװװʨʞʠʛʜʵʭװ 
ʙʦʣʜʦʛ ʪʫʭʘʡ ʩʵʨʛʵʵʥ ʩʘʥʘʥʘ.  
ʅᴇʛᴇᴇ ʪʘʣʘʘʩ ʦʣʦʥ ʛʠʰװװʥʪʠʡʥ װʨʞʠʭ װʡʣʜʵʣ 

ʛװʡʮʵʪʛʵʚʵʣ  ὥὼ ὼ ὼ ὼ ὥὼ
ὥὼ ὼ ὼ ὥὼὼ  ʛʘʨʥʘ ʛʵʜʛʠʡʛ ʭʘʨʫʫʣʞ 
ʙʦʣʥʦ. ʀʡʤʜ  

ὥὼ ὦὼὧ ὥὼ ὥὼ ὼ ὼ ὥὼὼ   
ʙʘʡʥʘ. ʕʥʜʵʵʩ ʠʞʠʣ ʟʵʨʛʠʡʥ ᴇʤʥᴇʭ 
ʢʦʵʬʬʠʮʠʝʥʪʫʫʜ ʪʵʥʮװװ ʙʘʡʭ ʸʩʪʦʡ ʪʫʣ   

ὦ ὥὼ ὼ  
 ὧ ὥ ὼὼ

 ʙʫʶʫ  
ὼ ὼ  

 ὼὼ
   ʙʦʣʥʦ. 

2 ʜʫʛʘʘʨ ʘʨʛʘ:  ʂʚʘʜʨʘʪ ʪʵʛʰʠʪʛʵʣʠʡʛ ʙʦʜʦʭ 

ʪʦʤʴʸʦʛ ʭʵʨʵʛʣʵʥ ʛʘʨʛʘʞ ʙʦʣʥʦ. Ὀ π װʝʜ 
ʰʠʡʜʠʡʛ  

ὼ ȟὼ    ʛʵʞ ʦʣʜʦʛ 

ʛʵʜʛʠʡʛ ʘʰʠʛʣʘʥ ʪʫʣ ʷʟʛʫʫʨʫʫʜʳʥ ʥʠʡʣʙʵʨ ʙʘ 
  ,ʨʞʚʵʨʠʡʛ ʦʣʞװ

 
ὼ ὼ   

  ὼὼ
  ʙʘʡʥʘ ʛʵʜʛʠʡʛ ʩʫʨʘʛʯʜʘʘʨ 

ʛʘʨʛʫʫʣʞ ʙʦʣʥʦ.  
ɼʘʨʘʘʭ ʭʵʣʙʵʨʠʡʥ ʜʘʘʣʛʘʚʨʫʫʜ ᴇʛʯ ʙʦʣʥʦ.  
 ʘ) -7 ʙʘ 3 ʛʵʩʵʥ ʰʠʡʜʪʵʡ ʢʚʘʜʨʘʪ ʪʵʛʰʠʪʛʵʣ 
ʟʦʭʠʦ. 

 ʙ) υὼ ςὼ χ π  ʪʵʛʰʠʪʛʵʣʠʡʥ  
ʷʟʛʫʫʨʫʫʜʳʥ ʥʠʡʣʙʵʨ ʙʘ װʨʞʚʵʨʠʡʛ ʦʣ.  

 ʚ) σὼ Ὧὼ ρς π ʪʵʛʰʠʪʛʵʣʠʡʥ ʷʟʛʫʫʨʫʫʜ 
ʪʵʥʮװװ ʙʦʣ Ὧ-ʛ ʦʣ. 
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ñʂʚʘʜʨʘʪ ʪʵʛʰʠʪʛʵʣ ʙʘ ʪʵʥʮʵʪʛʵʣ ʙʠʰò ʩʵʜʚʠʡʥ  

 .ʥʵʣʛʵʵʥʠʡ ʜʘʘʣʛʘʚʘʨװ

1. ʊʵʛʰʠʪʛʵʣ ʭʵʜʵʥ ʰʠʡʜʪʵʡ ʚʵ? ʊʵʛʰʠʪʛʵʣʠʡʥ ʰʠʡʜʠʡʛ ʦʣ. 

ʘ) 2 24 6 9 15x x x x+ = -    ʙ) ( 15) 3(108 5 )x x x- = - 

ʚ) ( 7)( 3) ( 1)( 5) 102x x x x- + + - + = ʛ) 
2 25 9 4 9 3
6 5

x x+ -- = 

ʜ) 2 5.6 6.4 0x x- + =   ʝ) 2 2 2( 3) ( 4) ( 5) 17 24x x x x- + + - - = + 

 .ʥ ʙʦʣʛʦʥ ʟʘʜʘʣװװʨʞʠʛʜʵʭת .2

ʘ) 2 17 70x x- +     ʙ) 23 5 2x x- + 

3. ᴆʛʩᴇʥ ʷʟʛʫʫʨʪʘʡ ʢʚʘʜʨʘʪ ʪʵʛʰʠʪʛʵʣ ʟʦʭʠʦ. 

ʘ) 2 ʙʘ -3 ʙ) -5 ʙʘ -3 ʚ) 3 5,
5 3
- - ʛ) ,2a a 

4. ʊʵʛʰʠʪʛʵʣʠʡʥ ʩʠʩʪʝʤʠʡʛ ʛʨʘʬʠʢʠʡʥ ʘʨʛʘʘʨ ʙʦʜ. ʐʫʣʫʫʥ ʙʘ ʤʫʨʫʡʥ ʭʘʨʠʣʮʘʥ 

ʙʘʡʨʰʣʳʛ ʪʦʜʦʨʭʦʡʣʞ, ʰʠʡʜʠʡʛ ʦʣ. 

ʘ) {
2 4

2

x y

x y

- =

- =
  ʙ) {

2 2

2 4 0

y x x

y x

= -

- + =
 

5. ʊʵʥʮʵʪʛʵʣ ʙʠʰʠʡʛ ʙʦʜʦʞ, ʰʠʡʜʠʡʛ ʪʦʦʥ ʰʫʣʫʫʥ ʜʵʵʨ ʜװʨʩʵʣ. ʍʘʨʠʫʛʘʘ ʪʦʦʥ 

ʟʘʚʩʘʨ ʭʵʣʙʵʨʪ ʙʠʯ. 

ʘ) 1 2 2
3 4 12 3

x x x x- + -- > -   ʙ) ( 1)(2 ) 0x x- - < 

ʚ) ὼ τὼ υ π    ʛ) ςὼ σὼ υ π  

6. ʊʵʥʮʵʪʛʵʣ ʙʠʰʠʡʛ ʛʨʘʬʠʢʠʡʥ ʘʨʛʘʘʨ ʙʦʜ. 

ʘ) 2 7 12 0x x- + ²   ʙ) 23 5 8 0x x- - < 

7. ʊʵʥʮʵʪʛʵʣ ʙʠʰʠʡʥ ʰʠʡʜʠʡʛ  ʛʨʘʬʠʢ ʙʘʡʛʫʫʣʘʭʛװʡʛʵʵʨ ʭʷʣʙʘʨ ʘʨʛʘʘʨ ʦʣʞ ʙʦʣʦʭ 

ʫʫ? ʆʣʩʦʥ ʘʨʛʘʘ ʪʘʡʣʙʘʨʣʘʞ ʙʠʯ. 

ʘ) 2 6 10 0x x- + >   ʙ) 2 2 0x x- + - ¢ 

2.ʊʵʛʰʠʪʛʵʣʠʡʥ ʩʠʩʪʝʤ 

ʍϾʨʵʭ Ͼʨ ʜϾʥ: ʐʫʣʫʫʥ ʙʘ ʤʫʨʫʡʥ ʭʘʨʠʣʮʘʥ ʙʘʡʨʰʣʳʛ ʰʠʥʞʣʵʭ, ʝʨᴇʥʭʠʡ ʮʵʛʠʡʥ 

ʢʦʦʨʜʠʥʘʪʳʛ ʦʣʦʭ, ʪʘʡʣʙʘʨʣʘʭ, ʭʦʸʨ ʭʫʚʴʩʘʛʯʪʘʡ ʰʫʛʘʤʘʥ ʙʘ ʢʚʘʜʨʘʪ ʪʵʛʰʠʪʛʵʣ ʵʩʚʵʣ 

ʢʚʘʜʨʘʪ ʪʵʛʰʠʪʛʵʣʜ ʰʠʣʞʜʵʛ ʪʵʛʰʠʪʛʵʣʵʵʩ ʪʦʛʪʦʭ ʩʠʩʪʝʤʠʡʛ ʛʨʘʬʠʢʠʡʥ ʙʦʣʦʥ 

ʦʨʣʫʫʣʘʭ ʘʨʛʘʘʨ ʙʦʜʦʭ, ʭʦʸʨ ʭʫʚʴʩʘʛʯʪʘʡ ʰʫʛʘʤʘʥ ʪʵʛʰʠʪʛʵʣʠʡʥ ʩʠʩʪʝʤʠʡʛ ʫʨʚʫʫ 

ʤʘʪʨʠʮʳʥ ʘʨʛʘʘʨ ʙʦʜʦʭ ʤʵʜʣʵʛ, ʯʘʜʚʘʨʪʘʡ ʙʦʣʥʦ. 

ʂʦʜ  ʉʫʨʘʣʮʘʭʫʡʥ 
ʟʦʨʠʣʪ  

ʉʫʨʘʣʮʘʭʫʡʥ װʡʣ ʘʞʠʣʣʘʛʘʘ  ɹʘʛʰʠʜ ᴇʛᴇʭ 
ʩʘʥʘʤʞ ʙʘ 
ʭʵʨʵʛʣʵʛʜʵʭװװʥ  

2 ʘ. ʐʫʣʫʫʥ ʙʘ 
ʤʫʨʫʡʥ 
ʭʘʨʠʣʮʘʥ 
ʙʘʡʨʰʣʳʛ 
ʰʠʥʞʣʵʭ, 
ʪʵʛʰʠʪʛʵʣʠʡʥ 
ʩʠʩʪʝʤʠʡʛ 
ʙʦʜʦʭ 
ʛʨʘʬʠʢʠʡʥ 
ʘʨʛʘ 

 

Ͻʡʣ ʘʞʠʣʣʘʛʘʘ 1. ᴆʛʩᴇʥ ʰʫʣʫʫʥ ʙʘ ʤʫʨʫʡʥ 
ʭʘʨʠʣʮʘʥ ʙʘʡʨʰʣʳʛ ʪʦʜʦʨʭʦʡʣʦʭ, ʝʨᴇʥʭʠʡ 
ʮʵʛʠʡʛ ʦʣʦʭ 
ᴆʤʥᴇʭ ʘʥʛʠʫʜʳʥ ʤʘʪʝʤʘʪʠʢʠʡʥ ʭʠʯʵʵʣʵʵʨ ʭʦʸʨ 
ʭʫʚʴʩʘʛʯʪʘʡ ʰʫʛʘʤʘʥ ʪʵʛʰʠʪʛʵʣʠʡʥ ʩʠʩʪʝʤʠʡʛ 
ʛʨʘʬʠʢʠʡʥ ʘʨʛʘʘʨ ʙʦʜʦʭ ʘʨʛʘʜ ʩʫʨʘʣʮʩʘʥ. 
ʀʡʤʜ ʭʦʸʨ ʭʫʚʴʩʘʛʯʪʘʡ ʰʫʛʘʤʘʥ ʪʵʛʰʠʪʛʵʣʠʡʥ 
ʩʠʩʪʝʤʠʡʛ ʛʨʘʬʠʢʠʡʥ ʘʨʛʘʘʨ ʙʦʜʦʭ ʞʠʰʵʵʛʵʵʨ 
ʵʭʵʣʞ ʙʦʣʥʦ. ʉʠʩʪʝʤʠʡʥ ʰʠʡʜʠʡʛ ʦʣʦʭ   ʥʴ 2 
ʰʫʣʫʫʥʳ ʝʨᴇʥʭʠʡ ʮʵʛʠʡʥ (ʦʛʪʣʦʣʮʣʳʥ ʮʵʛ) 
ʢʦʦʨʜʠʥʘʪ ʙʦʣʜʦʛ ʪʫʭʘʡʷʨʠʣʮʘʥʘ. ʍʦʸʨ ʰʫʣʫʫʥ 

ʉʘʥʘʤʞ: ʄʫʨʫʡ ʙʘ 
ʰʫʣʫʫʥ ʥʵʛ ʝʨᴇʥʭʠʡ 
ʮʵʛʪʵʡ ʙʘʡʥʘ ʛʵʜʵʛ 
ʥʴ ʟʘʘʚʘʣ 
ʰװʨʛʵʣʮʵʥʵ ʛʵʩʵʥ װʛ 
ʙʠʰ ʛʵʜʛʠʡʛ 
ʘʥʭʘʘʨʘʭ ʭʵʨʵʛʪʵʡ. 
ʅʵʛ ʝʨᴇʥʭʠʡ ʮʵʛʪʵʡ ʯ 
ʦʛʪʣʦʣʮʩʦʥ ʙʘʡʞ 
ʙʦʣʥʦ. ʀʡʤ ʞʠʰʵʵʛ 
ʙʘʩ ʘʚʯ װʟʵʞ ʙʦʣʥʦ. 
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ʝʨᴇʥʭʠʡ ʮʵʛʛװʡ (ʧʘʨʘʣʣʝʣʴ, ʛʵʭʜʵʵ ʵʥʜ ʝʨᴇʥʭʠʡ 
ʮʵʛʛװʡ ʛʵʞ ʷʨʠʭ ʥʴ ʟװʡʪʵʡ) ʪʦʭʠʦʣʜʦʣʜ ʩʠʩʪʝʤ 
ʰʠʡʜʛװʡ ʙʘʡʜʘʛ ʪʫʭʘʡ ʩʘʥʫʫʣʥʘ. 
 ʥʠʡ ʜʘʨʘʘ ᴇʛʩᴇʥ ʰʫʣʫʫʥ ʙʘ ʤʫʨʫʡʥ ʭʘʨʠʣʮʘʥװת
ʙʘʡʨʰʣʳʛ ʪʦʜʦʨʭʦʡʣʦʭ, ʝʨᴇʥʭʠʡ ʮʵʛʠʡʛ ʦʣʦʭ 
ʙʦʜʣʦʛʫʫʜ ʘʚʯ װʟʥʵ. ʄʫʨʫʡ ʥʴ II ʵʨʵʤʙʠʡʥ 
ʭʷʣʙʘʨ ʤʫʨʫʡʥʫʫʜ ʙʫʶʫ ʧʘʨʘʙʦʣ, ʛʠʧʝʨʙʦʣ, 
ʪʦʡʨʦʛ, ʫʨʚʫʫ ʧʨʦʧʦʨʮʠʦʥʘʣ ʭʘʤʘʘʨʘʣ ʙʘʡʭ 
ʪʦʭʠʦʣʜʦʣʳʛ ʩʦʥʛʦʥʦ. ɼʘʨʘʘʭ  
ʘ. ᴆʛʩᴇʥ ʰʫʣʫʫʥ ʙʘ ʤʫʨʫʡ ʥʴ ʭʦʸʨ ʝʨᴇʥʭʠʡ 
ʮʵʛʪʵʡ ʙʘʡʭ  
ʙ. ᴆʛʩᴇʥ ʰʫʣʫʫʥ ʙʘ ʤʫʨʫʡ ʥʵʛ ʝʨᴇʥʭʠʡ ʮʵʛʪʵʡ 
ʙʘʡʭ 
ʚ. ᴆʛʩᴇʥ ʰʫʣʫʫʥ ʙʘ ʤʫʨʫʡ ʥʴ ʝʨᴇʥʭʠʡ ʮʵʛʛװʡ 
ʙʘʡʭ  
ʪʦʭʠʦʣʜʦʣ ʪʫʩ ʙװʨʵʵʨ ʜʘʘʣʛʘʚʨʫʫʜ 
ʘʞʠʣʣʫʫʣʥʘ. 
Ͻʡʣ ʘʞʠʣʣʘʛʘʘ 2. ʊʵʛʰʠʪʛʵʣʠʡʥ ʩʠʩʪʝʤʠʡʛ 
ʛʨʘʬʠʢʘʘʨ ʙʦʜʦʭ 
ɾʠʰʵʵ 3. ᴆʛʩᴇʥ ʩʠʩʪʝʤʠʡʛ ʛʨʘʬʠʢʠʡʥ ʘʨʛʘʘʨ 

ʙʦʜ.ʘ) {
2 2

2 1

y x x

x y

= -

+ =
 ʪʵʛʰʠʪʛʵʣʠʡʥ ʩʠʩʪʝʤʠʡʛ 

ʛʨʘʬʠʢʠʡʥ  

ʘʨʛʘʘʨ ʙʦʜʲʸ.  
2 2y x x= -  ʪʵʛʰʠʪʛʵʣʠʡʥ ʛʨʘʬʠʢ 

ʥʴ ρȟρ   ʮʵʛ ʜʵʵʨ ʦʨʦʡʪʦʡ ʧʘʨʘʙʦʣ ʙʘʡʥʘ. 

ʍʘʨʠʥ 2 1x y+ = ʙʫʶʫ 2 1y x=- +  ʪʵʛʰʠʪʛʵʣʠʡʥ 
ʛʨʘʬʠʢ ʥʴ ʰʫʣʫʫʥ ʙʘʡʥʘ. ɻʨʘʬʠʢʠʡʛ ʙʘʡʛʫʫʣʞ 
ʭʘʨʚʘʣ ʰʫʣʫʫʥ ʙʘ ʤʫʨʫʡ ʥʴ 2 ʮʵʛʵʵʨ ʦʛʪʣʦʣʮʦʞ 
ʙʘʡʥʘ. ᴆᴇʨᴇᴇʨ ʭʵʣʙʵʣ ρȟρȟ ρȟσ  ʛʵʩʵʥ 
ʭʦʸʨ ʝʨᴇʥʭʠʡ ʮʵʛʪʵʡ. ʀʡʤʜ  ʪʵʛʰʠʪʛʵʣʠʡʥ 

ʩʠʩʪʝʤ  
ὼ ρ  
ώ ρ

 ʙʘ 
ὼ ρ
ώ σ   

   ʭʦʸʨ ʰʠʡʜʪʵʡ 

ʙ) { 4

4

xy

x y

=

+ =
  ʪʵʛʰʠʪʛʵʣʠʡʥ ʩʠʩʪʝʤʠʡʛ ʛʨʘʬʠʢʘʘʨ  

ʙʦʜʲʸ.   

ὼώ τ ʪʵʛʰʠʪʛʵʣʠʡʛ  
4y
x
=   ʭʵʣʙʵʨʪ ʙʠʯʠʞ 

ʙʦʣʦʭ ʪʫʣ ʵʥʵ ʥʴ ʫʨʚʫʫ ʧʨʦʧʦʨʮʠʦʥʘʣ 

ʭʘʤʘʘʨʘʣ ʙʦʣʦʭ ʙʘ ʛʨʘʬʠʢ ʥʴ ʛʠʧʝʨʙʦʣ ʙʘʡʥʘ.  

ὼ ώ τ   ʪʵʛʰʠʪʛʵʣʠʡʛ 4y x=- + ʭʵʣʙʵʨʪ 

ʙʠʯʠʞ ʙʦʣʦʭ ʙʘ ʛʨʘʬʠʢ ʥʴ ʰʫʣʫʫʥ ʙʘʡʥʘ. 

ʐʫʣʫʫʥ ʙʘ ʤʫʨʫʡ  ʥʴ ʰװʨʛʵʣʮʵʞ ʙʘʡʥʘ.  

ᴆᴇʨᴇᴇʨ ʭʵʣʙʵʣ ʰʫʣʫʫʥ ʰʫʣʫʫʥ ʙʘ ʤʫʨʫʡ  ςȟρ 
ʛʵʩʵʥ ʥʵʛ ʝʨᴇʥʭʠʡ ʮʵʛʪʵʡ ʛʵʜʛʠʡʛ ʛʨʘʬʠʢʘʘʩ 
ʭʘʨʞ ʙʦʣʥʦ. ʀʡʤʜ ʪʵʛʰʠʪʛʵʣʠʡʥ ʩʠʩʪʝʤ ʥʴ 
ὼ ςȟώ ς ʛʵʩʵʥ ʥʵʛ ʰʠʡʜʪʵʡ. 

ʚ) {
2 2 16

6

x y

x y

+ =

- =
      ʪʵʛʰʠʪʛʵʣʠʡʥ ʩʠʩʪʝʤʠʡʛ 

ʛʨʘʬʠʢʘʘʨ  ʙʦʜʲʸ. 
2 2 16x y+ = ʪʵʛʰʠʪʛʵʣʠʡʥ ʛʨʘʬʠʢ   ʥʴ 

ʢʦʦʨʜʠʥʘʪʳʥ ʵʭ ʜʵʵʨ ʪᴇʚʪʵʡ 4 ʥʵʛʞ ʨʘʜʠʫʩʪʘʡ 

ʪʦʡʨʦʛ,  6x y- =ʙʫʶʫ 6y x= -  ʪʵʛʰʠʪʛʵʣʠʡʥ 

ʛʨʘʬʠʢ ʥʴ ʰʫʣʫʫʥ ʙʘʡʥʘ. ʀʡʤʜ ʰʫʣʫʫʥ ʙʘ 

ʆʛʪʣʦʣʮʣʳʥ ʮʵʛʠʡʥ 
ʢʦʦʨʜʠʥʘʪ ʥʴ 
ʨʘʮʠʦʥʘʣ, 
ʠʨʨʘʮʠʦʥʘʣ ʪʦʦ ʙʘʡʭ 
ʞʠʰʵʵʛ ʙʘʩ ʘʚʯ װʟʵʭ 
ʭʵʨʵʛʪʵʡ. ʕʥʵ 
ʪʦʭʠʦʣʜʦʣʜ 
ʛʨʘʬʠʢʠʡʛ ʤʤ-ʠʡʥ 
ʭʫʚʘʘʨʴʪʘʡ ʮʘʘʩʘʥ 
ʜʵʵʨ ʙʘʡʛʫʫʣʞ, 
ʦʛʪʣʦʣʮʣʳʥ ʮʵʛʠʡʥ 
ʢʦʦʨʜʠʥʘʪʳʛ 
ʦʡʨʦʣʮʦʦʛʦʦʨ ʦʣʥʦ.    
ʍʵʨʵʛʣʵʛʜʵʭװװʥ: ὼȟώ 
ʭʫʚʴʩʘʛʯʠʡʛ ʘʛʫʫʣʩʘʥ 
ʭʦʸʨʜʫʛʘʘʨ 
ʵʨʵʤʙʠʡʥ ʭʷʣʙʘʨ 
ʪʵʛʰʠʪʛʵʣ ʙʘ 
ʰʫʛʘʤʘʥ 
ʪʵʛʰʠʪʛʵʣʵʵʩ ʪʦʛʪʩʦʥ 
ʩʠʩʪʝʤ ʪʵʛʰʠʪʛʵʣ, 
ʊᴆʄ 
ʊʦʦʥʳ ʤʘʰʠʥ, 
ʛʨʘʬʠʢ ʙʘʡʛʫʫʣʘʭ 
ʭʵʨʵʛʩʵʣ, ʤʤ-ʠʡʥ 
ʭʫʚʘʘʨʴʪʘʡ ʮʘʘʩ 
(ʰʠʡʜʠʡʛ 
ʦʡʨʦʣʮʦʦʛʦʦʨ 
ʦʣʫʫʣʘʭ ʪʦʭʠʦʣʜʦʣʜ 
ʘʰʠʛʣʘʥʘ.) 
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ʤʫʨʫʡ ʥʴ ʦʛʪʣʦʣʮʦʦʛװʡ ʙʫʶʫ ʝʨᴇʥʭʠʡ ʮʵʛʛװʡ 
ʙʘʡʥʘ. ʀʡʤʜ ʪʵʛʰʠʪʛʵʣʠʡʥ  ʩʠʩʪʝʤ ʰʠʡʜʛװʡ 

 
2ʙ. ʐʫʛʘʤʘʥ 

ʙʦʣʦʥ 
ʰʫʛʘʤʘʥ ʙʫʩ 
ʪʵʛʰʠʪʛʵʣʵʵʩ 
ʪʦʛʪʦʭ 
ʩʠʩʪʝʤʠʡʛ 
ʦʨʣʫʫʣʘʭ 
ʘʨʛʘʘʨ ʙʦʜʦʭ 
(ʭʦʸʨ 
ʭʫʚʴʩʘʛʯʪʘʡ) 

 

8-10 ʜʫʛʘʘʨ ʘʥʛʠʜ ʰʫʛʘʤʘʥ ʪʵʛʰʠʪʛʵʣʠʡʥ 
ʩʠʩʪʝʤʠʡʛ ʙʦʜʦʭ ʦʨʣʫʫʣʘʭ, ʥʵʤʵʭ ʙʦʣʦʥ 
ʛʨʘʬʠʢʠʡʥ ʘʨʛʳʛ װʟʩʵʥ. ʀʡʤʵʵʩ ʰʫʛʘʤʘʥ 
ʪʵʛʰʠʪʛʵʣʠʡʥ ʩʠʩʪʝʤʠʡʛ ʦʨʣʫʫʣʘʭ ʘʨʛʘʘʨ 
ʙʦʜʫʫʣʘʥ ʵʭʵʣʞ ʙʦʣʥʦ. ʊʫʭʘʡʣʙʘʣ   
ςὼ ώ υ
τὼ ώ χ

  ʩʠʩʪʝʤʠʡʛ ʦʨʣʫʫʣʘʭ ʘʨʛʘʘʨ ʙʦʜʦʞ 

ʝʨᴇʥʭʠʡ ʟʘʨʯʤʳʛ ʷʨʠʣʮʘʥʘ.  
 ʥʠʡ ʜʘʨʘʘ ʜʘʨʘʘʭ ʭʵʣʙʵʨʠʡʥ ʩʠʩʪʝʤʠʡʛ ʘʚʯװת
 ʥʠʡʛ ʦʨʣʫʫʣʘʭ ʘʨʛʘʘʨ ʙʦʜʦʭʳʥ ʪʫʣʜװװ ʟʵʭ ʙʘװ
ʰʫʛʘʤʘʥ ʪʵʛʰʠʪʛʵʣʵʵʩʵʵ ʘʣʴ ʥʵʛ ʭʫʚʴʩʘʛʯʠʡʛ 
ʦʣʞ ʥᴇʛᴇᴇ ʪʵʛʰʠʪʛʵʣʜʵʵ ʦʨʣʫʫʣʙʘʣ ʭʷʣʙʘʨ 
ʙʘʡʭ ʪʫʭʘʡ ʩʫʨʘʛʯʜʘʘʨ ʜװʛʥʵʣʪ ʭʠʡʣʛʵʥʵ.  
ɾʠʰʵʵ 1:  
ςὼ ώ χ

ὼ ώ ρπ
  ʩʠʩʪʝʤ ʪʵʛʰʠʪʛʵʣʠʡʛ ʦʨʣʫʫʣʘʭ 

ʘʨʛʘʘʨ ʙʦʜ.  
ɹʦʜʦʣʪ: ʕʭʥʠʡ ʪʵʛʰʠʪʛʵʣ ʥʴ ʰʫʛʘʤʘʥ ʙᴇʛᴇᴇʜ 
ʵʥʜʵʵʩ ώ-ʠʡʛ ʦʣʦʭ ʥʴ ʠʣװװ ʭʷʣʙʘʨ ʙʠʯʠʛʣʵʣʪʵʡ 
ʪʫʭʘʡ ʷʨʠʣʮʘʭ ʭʵʨʵʛʪʵʡ. ʀʥʛʵʵʜ ʵʭʥʠʡ 
ʪʵʛʰʠʪʛʵʣʵʵʩ ώ-ʠʡʛ ʦʣʞ ʭʦʸʨ ʜʘʭʴ ʪʵʛʰʠʪʛʵʣʜ 
ʦʨʣʫʫʣʙʘʣ ᴇʛʩᴇʥ ʩʠʩʪʝʤ ʥʴ  

 
ώ χ ςὼ

ὼ  χ ςὼ ρπ
 ʪʵʛʰʠʪʛʵʣʠʡʥ ʩʠʩʪʝʤʜ 

ʰʠʣʞʠʭ ʙʘ ʛʘʨʩʘʥ ʩʠʩʪʝʤʠʡʥ ʭʦʸʨʜʫʛʘʘʨ 

ʪʵʛʰʠʪʛʵʣʵʵʩ  ὼ σ ʙʘ ὼ  ʛʵʩʵʥ ʰʠʡʜװװʜ 

ʦʣʜʦʭ ʪʫʣ װװʥʜ ʭʘʨʛʘʣʟʘʥ ώ ρ ʙʘ ώ  ʛʵʞ 

ʛʘʨʥʘ. ʀʡʤʜ ᴇʛʩᴇʥ ʩʠʩʪʝʤʠʡʥ ʰʠʡʜ ʥʴ σȠρ ʙʘ 

Ƞ   ʛʵʞ ʦʣʜʦʥʦ. ᴆʛʩᴇʥ ʩʠʩʪʝʤ ʭʦʸʨ 

ʰʠʡʜʪʵʡ ʙʘʡʥʘ. װתʥʠʡ ʛʝʦʤʝʪʨ ʪʘʡʣʙʘʨ ʥʴ 
ώ χ ςὼ ʰʫʣʫʫʥ ʙʘ ὼ  χ ςὼ ρπ ʤʫʨʫʡ 

ʥʴ  σȠρ  ʙʘ Ƞ   ʛʵʩʵʥ ʭʦʸʨ ʮʵʛʵʵʨ 

ʦʛʪʣʦʣʮʦʥʦ (ʭʦʸʨ ʝʨᴇʥʭʠʡ ʮʵʛʪʵʡ) ʛʵʜʛʠʡʛ 
ʩʫʨʘʛʯʜʘʘʨ ʪʘʡʣʙʘʨʣʫʫʣʘʭ ʥʴ ʯʫʭʘʣ.  

ʉʘʥʘʤʞ:  ɼʵʵʨʭ 
ʭʵʣʙʵʨʠʡʥ ʩʠʩʪʝʤ ʥʴ 
ʰʠʡʜʪʵʡ ʵʩʵʭ, 
ʰʠʡʜʪʵʡ ʙʦʣ ʭʵʜʵʥ 
ʰʠʡʜʪʵʡ ʙʘʡʭʳʛ 
ᴇʤʥᴇ ʥʴ ʛʨʘʬʠʢʠʡʥ 
ʘʨʛʘʘʨ ʰʠʥʞʠʣʞ 
ʙʘʡʩʘʥ ʙʘ ʩʠʩʪʝʤʠʡʥ 
ʰʠʡʜʠʡʛ ʟʘʨʠʤʜʘʘ ʷʛ 
ʟᴇʚ ʦʣʞ ʙʘʡʩʘʥ ʯ 
ʟʘʨʠʤʜʘʘ 
ʦʡʨʦʣʮʦʦʛʦʦʨ ʦʣʞ 
ʙʘʡʩʘʥ ʛʵʜʛʠʡʛ 
ʩʘʥʫʫʣʥʘ. ʀʡʤʵʵʩ 
ᴇʤʥᴇ ʥʴ ʛʨʘʬʠʢʠʡʥ 
ʘʨʛʘʘʨ ʙʦʜʦʞ ʙʘʡʩʘʥ 
ʙʦʜʣʦʛʫʫʜʳʛ ʵʥʜ 
ʦʨʣʫʫʣʘʭ ʘʨʛʘʘʨ 
ʙʦʜʫʫʣʞ 
ʰʠʥʞʣװװʣʵʭ, ʜװʛʥʵʣʪ 
ʛʘʨʛʘʞ (ʩʠʩʪʝʤ ʷʤʘʨ 
 ,ʝʜ ʥʵʛ ʰʠʡʜʪʵʡװ
ʭʦʸʨ ʰʠʡʜʪʵʡ, ʵʩʚʵʣ 
ʰʠʡʜʛװʡ ʙʘʡʛʘʘ 
ʪʫʭʘʡ)  ʙʦʣʥʦ. 

 

2 ʚ. ʐʫʛʘʤʘʥ 
ʪʵʛʰʠʪʛʵʣʠʡʥ 
ʩʠʩʪʝʤʠʡʛ 
ʫʨʚʫʫ 
ʤʘʪʨʠʮʳʥ 
ʘʨʛʘʘʨ ʙʦʜʦʭ 
 

10 ʜʫʛʘʘʨ ʘʥʛʠʡʥ ʤʘʪʝʤʘʪʠʢʠʡʥ ʭʠʯʵʵʣʵʵʨ ʤʘʪʨʠʮʳʥ װʡʣʜʣװװʜ ʙʦʣʦʥ 
ʭʦʸʨʜʫʛʘʘʨ ʵʨʵʤʙʠʡʥ ʤʘʪʨʠʮʳʥ ʫʨʚʫʫʛ ʦʣʦʭ ʘʨʛʳʛ ʩʫʜʘʣʩʘʥ. ʄʘʪʨʠʮʳʛ 
 ʡʣʜʵʣ ʙʦʣʦʥ 2 ʜʫʛʘʘʨ ʵʨʵʤʙʠʡʥ ʤʘʪʨʠʮʳʥ ʫʨʚʫʫʛ ʦʣʦʭװ ʨʞʠʭװ
ʙʦʜʣʦʛʫʫʜʘʘʨ ʵʭʵʣʞ ʙʦʣʥʦ. ʋʨʚʫʫ ʥʴ ʦʨʰʜʦʛʛװʡ ʙʘʡʭ ʪʦʭʠʦʣʜʣʳʛ ʙʘʩ 
ʘʚʯ ʷʨʠʣʮʘʭ ʭʵʨʵʛʪʵʡ.  

ὃ
ὥ ὦ
ὧ Ὠ

  ʤʘʪʨʠʮʳʥ ʪʦʜʦʨʭʦʡʣʦʛʯ ʥʴ ʪʵʛʵʵʩ ʷʣʛʘʘʪʘʡ װʝʜ ʫʨʚʫʫʛ ʥʴ  

ὃ
ȿȿ

Ὠ ὦ
ὧ ὥ

 ʛʵʞ ʦʣʜʦʛ ʪʫʭʘʡ ʷʨʠʣʮʘʥʘ.  

 ʥʠʡ ʜʘʨʘʘװת
ὥ ὦ
ὧ Ὠ

Ͻ
ὼ
ώ

ὴ
ή    ʭʵʣʙʵʨʠʡʥ ʤʘʪʨʠʮʘʥ ʪʵʛʰʠʪʛʵʣʠʡʛ 

ʙʦʜʦʞ ʙʦʣʥʦ. ʕʥʵ ʤʘʪʨʠʮʘʥ ʪʵʛʰʠʪʛʵʣʠʡʛ ʫʨʚʫʫ ʤʘʪʨʠʮ ʘʰʠʛʣʘʥ ʙʦʜʦʭ 
ʙʦʣʦʥ ʤʘʪʨʠʮʳʥ װʨʞʠʭ װʡʣʜʵʣ ʘʰʠʛʣʘʥ ʩʠʩʪʝʤ ʪʵʛʰʠʪʛʵʣ ʨװװ 
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ʰʠʣʞװװʣʞ ʙʦʜʦʭ ʘʨʛʳʥ ʪʫʭʘʡ ʷʨʠʣʮʘʞ ʜװʛʥʵʣʪ ʭʠʡʥʵ. ʕʭʥʠʡ ʘʨʛʘ ʥʴ 
ὥ ὦ
ὧ Ὠ

 ʤʘʪʨʠʮ ʫʨʚʫʫʪʘʡ װʝʜ ʣ ʭʵʨʵʛʣʵʞ ʙʦʣʦʭ ʙʘ ʭʦʸʨʜʘʭʴ ʘʨʛʘ ʥʴ 

ʝʨᴇʥʭʠʡ  ʪʦʭʠʦʣʜʦʣʜ ʭʵʨʵʛʣʵʞ ʙʦʣʥʦ. 

ɾʠʰʵʵ 2:  
ς υ
ρ σ

Ͻ
ὼ
ώ

σ
τ

 ʪʵʥʮʵʪʛʵʣʠʡʛ װʥʵʥ ʙʘʡʣʛʘʭ ὼ ʙʘ ώ ʪʦʦʛ ʦʣ.  

1 ʜװʛʵʵʨ ʘʨʛʘ: ʋʨʚʫʫ ʤʘʪʨʠʮ ʘʰʠʛʣʘʥ ʙʦʜʜʦʛ ʘʨʛʳʛ ʷʨʠʣʮʘʘʜ ʜʘʨʘʘʭ 
ʙʦʜʦʣʪʳʛ ʙʦʣʞ ᴇʛʚᴇʣ ʩʫʨʘʛʯʜʘʘʨ ʭʠʡʣʛʵʭ ʥʴ ʟװʡʪʵʡ.  

ὃ
ς σ
ρ ς

 ʛʵʚʵʣ ὃ
σ υ
ρ ς

 ʛʵʞ ʦʣʜʦʭ ʙʘ ᴇʛʩᴇʥ ʪʵʥʮʵʪʛʵʣʠʡʥ 2 

ʪʘʣʳʛ ʫʨʜ ʪʘʣʘʘʩ ʥʴ ὃ  ʤʘʪʨʠʮʘʘʨ װʨʞװװʣʴʝ. 
σ υ
ρ ς

Ͻ
ς υ
ρ σ

Ͻ
ὼ
ώ

σ υ
ρ ς

σ
τ

. 

ʄʘʪʨʠʮʳʥ װʨʞʠʭ װʡʣʜʵʣ ʛװʡʮʵʪʛʵʚʵʣ 
ρ π
π ρ

Ͻ
ὼ
ώ

ρρ
υ

 ʛʵʞ ʛʘʨʘʭ ʪʫʣ  
ὼ
ώ

ρρ
υ

 ʙʦʣʥʦ.  

ʄʘʪʨʠʮʳʥ ʪʵʥʮװװ ʙʘʡʭ ʥᴇʭʮʣᴇᴇʩ ὼ ρρ; ώ υ ʛʵʞ ʦʣʜʦʥʦ. 
2 ʜʫʛʘʘʨ ʘʨʛʘ: ʄʘʪʨʠʮʳʥ װʨʞʠʭ װʡʣʜʵʣ ʛװʡʮʵʪʛʵʞ ʤʘʪʨʠʮʳʥ ʪʵʥʮװװ 
ʙʘʡʭ ʥᴇʭʮᴇʣʠʡʛ ʙʠʯʚʵʣ  
ςὼ υώ
ὼ σώ

σ
τ

  ʙʫʶʫ 
ςὼ υώ σ
ὼ σώ τ

 ʩʠʩʪʝʤ ʛʘʨʥʘ. ʕʥʵ ʩʠʩʪʝʤʠʡʛ ʥʵʤʵʭ 

ʵʩʚʵʣ ʦʨʣʫʫʣʘʭ ʘʨʛʘʘʨ ʙʦʜʦʞ ὼ ρρȠώ υ ʛʵʞ ʦʣʥʦ.  

ʉʘʥʘʤʞ: ɸʣʴ ʯ ʘʨʛʘʘʨ ʙʦʜʦʭʦʜ ὼ ρρȠώ υ  ʛʵʞ ʦʣʜʦʞ ʙʘʡʥʘ 

ʛʵʜʛʠʡʛ ʘʥʟʘʘʨʯ ʜװʛʥʵʭ ʭʵʨʵʛʪʵʡ. ʄᴇʥ 
ὥ ὦ
ὧ Ὠ

Ͻ
ὼ
ώ

ὴ
ή  ʤʘʪʨʠʮʘʥ 

ʪʵʛʰʠʪʛʵʣʠʡʛ ʩʠʩʪʝʤʜ ʰʠʣʞװװʣʵʭʜʵʵ ʵʭʣʵʵʜ ʤʘʪʨʠʮʳʥ װʨʞʠʭ װʡʣʜʵʣ 

ʘʰʠʛʣʘʥ  
ὥὼ ὦώ
ὧὼὨώ

ὴ
ή  ʭʵʣʙʵʨʪ ʰʠʣʞװװʣʵʵʜ ʜʘʨʘʘ ʥʴ ʤʘʪʨʠʮʳʥ 

ʪʵʥʮʵʭ ʥᴇʭʮʣʠʡʛ ʙʠʯʠʭʵʜ   
ὥὼ ὦώ ὴ
ὧὼὨώ ή

 ʩʠʩʪʝʤ  ʛʘʨʯ ʙʘʡʥʘ ʛʵʜʛʠʡʛ 

ʜװʛʥʵʭ ʥʴ ʯʫʭʘʣ.  
 ʥʠʡ ʜʘʨʘʘװת
ὥὼ ὦώ ὴ
ὧὼὨώ ή

 ʩʠʩʪʝʤʠʡʛ 
ὥ ὦ
ὧ Ὠ

Ͻ
ὼ
ώ

ὴ
ή  ʤʘʪʨʠʮʘʥ ʪʵʛʰʠʪʛʵʣ ʭʵʣʙʵʨʪ 

ʙʠʯʠʞ ʙʦʣʦʭ ʪʫʭʘʡ ʷʨʠʣʮʘʥʘ.  

 ɿᴇʚʣᴇʛᴇᴇ: ʄʘʪʨʠʮʘʥ ʪʵʛʰʠʪʛʵʣʠʡʛ ʩʠʩʪʝʤ ʨװװ ʰʠʣʞװװʣʞ ʙʘʡʛʘʘ ʘʣʭʤʫʫʜʳʛ ʪᴇʛʩʛᴇʣᴇᴇʩ 
ʥʴ ʵʭʣʵʥ ʙʫʮʘʘʷ. 
ὥὼ ὦώ ὴ
ὧὼὨώ ή

  ʛʵʜʛʠʡʛ  
ὥὼ ὦώ
ὧὼὨώ

ὴ
ή           ρ    ʛʵʞ ʙʠʯʠʞ ʙʦʣʦʭ ʙʘ ʵʥʵ ʪʵʥʮʣʠʡʥ ʟװװʥ 

ʛʘʨ ʪʘʣ ʥʴ  
ὥὼ ὦώ
ὧὼὨώ

ὥ ὦ
ὧ Ὠ

Ͻ
ὼ
ώ    ς  ʙʘʡʥʘ ʛʵʞ ʘʥʟʘʘʨʚʘʣ   

ὥὼ ὦώ ὴ
ὧὼὨώ ή

 ʩʠʩʪʝʤʠʡʛ 

ὥ ὦ
ὧ Ὠ

Ͻ
ὼ
ώ

ὴ
ή  ʤʘʪʨʠʮʘʥ ʪʵʛʰʠʪʛʵʣ ʭʵʣʙʵʨʪ ʙʠʯʠʞ ʙʦʣʥʦ ʛʵʩʵʥ ʜװʛʥʵʣʪʠʡʛ ʭʠʡʥʵ. 

ʀʥʛʵʵʜ 2 ʭʫʚʴʩʘʛʯʪʘʡ ʰʫʛʘʤʘʥ ʪʵʛʰʠʪʛʵʣʠʡʥ ʩʠʩʪʝʤʠʡʛ ʤʘʪʨʠʮʘʥ ʪʵʛʰʠʪʛʵʣʜ 
ʰʠʣʞװװʣʩʵʥʠʡ ʜʘʨʘʘ ʰʠʡʜʠʡʛ ʭʵʨʭʵʥ ʦʣʦʭ ʪʫʭʘʡ ʝʨᴇʥʭʠʡ ʜװʛʥʵʣʪ ʭʠʡʥʵ. ʊʫʭʘʡʣʙʘʣ:  

ʍʵʨʵʚ 
ὥ ὦ
ὧ Ὠ

π ʙʦʣ ʫʨʚʫʫ ʤʘʪʨʠʮʳʥ ʘʨʛʘʘʨ ʙʦʜʦʞ ʙʦʣʦʭ ʙʘ ʵʥʵ ʪʦʭʠʦʣʜʦʣʜ ʩʠʩʪʝʤ 

ʛʘʥʮ ʰʠʡʜʪʵʡ ʙʘʡʛʘʘ ʪʫʭʘʡ (ᴇᴇʨᴇᴇʨ ʭʵʣʙʵʣ 2 ʰʫʣʫʫʥ ʦʛʪʣʦʣʮʦʭ) ʜװʛʥʵʣʪ ʛʘʨʛʫʫʣʘʭ ʥʴ 
ʟװʡʪʵʡ.  
ὥ ὦ
ὧ Ὠ

π װʝʜ ʫʨʚʫʫ ʤʘʪʨʠʮʳʥ ʘʨʛʘʘʨ ʙʦʜʦʞ ʯʘʜʘʭʛװʡ ʪʫʭʘʡ ʷʨʠʣʮʘʭ ʭʵʨʵʛʪʵʡ. ʕʥʵ 

ʪʦʭʠʦʣʜʦʣʜ ʩʠʩʪʝʤ ʰʠʡʜʛװʡ (2 ʰʫʣʫʫʥ ʧʘʨʘʣʣʝʣʴ), ʵʩʚʵʣ ʩʠʩʪʝʤ ʪᴇʛʩʛᴇʣʛװʡ ʦʣʦʥ 
ʰʠʡʜʪʵʡ (2 ʰʫʣʫʫʥ ʜʘʚʭʮʘʭ) ʙʘʡʭ ʪʫʭʘʡ ʷʨʠʣʮʘʥ ʘʞʠʛʣʫʫʣʘʭ, ʜװʛʥʵʭ ʭʵʨʵʛʪʵʡ.  
ʋʨʚʫʫ ʤʘʪʨʠʮʳʥ ʘʨʛʘʘʨ ʙʦʜʦʞ ʙʦʣʦʭ ʜʘʩʛʘʣʫʫʜ ʘʞʠʣʣʫʫʣʘʭʘʘʩ ʛʘʜʥʘ ᴇʛʩᴇʥ ʩʠʩʪʝʤ ʛʘʥʮ 
ʰʠʡʜʪʵʡ ʙʘʡʭ ʧʘʨʘʤʝʪʨʠʡʥ ʫʪʛʳʛ ʦʣʫʫʣʘʭ ʙʦʜʣʦʛʦ ʙʘʡʞ ʙʦʣʥʦ.  
ʄᴇʥ ʜʘʨʘʘʭ ʭʵʣʙʵʨʠʡʥ ʙʦʜʣʦʛʦ ʙʘʡʞ ʙʘʩ ʙʦʣʥʦ.      
ʍʵʨʵʚ ᴇʛʩᴇʥ ʩʠʩʪʝʤ ʥʴ ʛʘʥʮ ʰʠʡʜʪʵʡ ʙʦʣ ʫʨʚʫʫ ʤʘʪʨʠʮʳʥ ʘʨʛʘʘʨ ʙʦʜ. ʍʵʨʵʚ ʛʘʥʮ 
ʰʠʡʜʪʵʡ ʙʘʡʭ ʥᴇʭʮʣʠʡʛ ʭʘʥʛʘʭʛװʡ ʙʦʣ ʛʨʘʬʠʢʠʡʥ ʘʨʛʘʘʨ ʙʦʜʦʞ ʰʠʡʜʛװʡ ʵʩʚʵʣ 
ʪᴇʛʩʛᴇʣʛװʡ ʦʣʦʥ ʰʠʡʜʪʵʡ ʵʩʵʭʠʡʛ ʪʦʛʪʦʦ.   

ʘ) 
ὼ ςώ π
σὼ τώ ς

    ʙ)  
ςὼ ώ σ
τὼ ςώ φ

   ʚ)  
ςὼ ώ σ
τὼ ςώ υ
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3. ʌʫʥʢʮ ʙʘ ʛʨʘʬʠʢ 

ʍϾʨʵʭ Ͼʨ ʜϾʥ: ʌʫʥʢʮ, ʬʫʥʢʮʠʡʥ ʪʦʜʦʨʭʦʡʣʦʛʜʦʭ ʤʫʞ, ʫʪʛʳʥ ʤʫʞʠʡʥ ʪʫʭʘʡ ʦʡʣʛʦʭ, 

ʭʷʣʙʘʨ ʪʦʭʠʦʣʜʦʣʜ ʦʣʦʭ, ʬʫʥʢʮʠʡʛ ʪʵʤʜʵʛʣʵʭ ʘʨʛʫʫʜʳʛ ʭʵʨʵʛʣʵʭ, ᴇʛʩᴇʥ ʤʫʨʫʡ ʥʴ 

ʬʫʥʢʮʠʡʥ ʛʨʘʬʠʢ ʙʦʣʦʭ ʵʩʵʭʠʡʛ ʪʘʥʠʭ, ʬʫʥʢʮʠʡʥ ʢʦʤʧʦʟʠʮʠʡʛ ʤʵʜʵʭ, ʪʘʥʠʭ, ʭʷʣʙʘʨ 

ʪʦʭʠʦʣʜʦʣʜ ʦʣʦʭ, ʬʫʥʢʮ ʭʘʨʠʣʮʘʥ ʥʵʛ ʫʪʛʘʪʘʡ ʵʩʵʭʠʡʛ ʪʦʜʦʨʭʦʡʣʦʭ, ʭʘʨʠʣʮʘʥ ʥʵʛ 

ʫʪʛʘʪʘʡ ʬʫʥʢʮʠʡʥ ʫʨʚʫʫ ʬʫʥʢʮʠʡʛ ʭʷʣʙʘʨ ʪʦʭʠʦʣʜʦʣʜ ʦʣʦʭ, ʭʘʨʠʣʮʘʥ ʥʵʛ ʫʪʛʘʪʘʡ 

ʬʫʥʢʮ ʙʘ ʪװװʥʠʡ ʫʨʚʫʫ ʬʫʥʢʮʠʡʥ ʭʘʤʘʘʨʣʳʛ ʛʨʘʬʠʢ ʘʰʠʛʣʘʥ ʪʘʡʣʙʘʨʣʘʭ  ʯʘʜʚʘʨʪʘʡ 

ʙʦʣʥʦ. 

ʂʦʜ  ʉʫʨʘʣʮʘʭʫʡʥ 
ʟʦʨʠʣʪ  

ʉʫʨʘʣʮʘʭʫʡʥ װʡʣ ʘʞʠʣʣʘʛʘʘ  ɹʘʛʰʠʜ ᴇʛᴇʭ ʩʘʥʘʤʞ 
ʙʘ ʭʵʨʵʛʣʵʛʜʵʭװװʥ  

3 ʘ. ʌʫʥʢʮʠʡʛ 
ᴇʛᴇʭ ʘʨʛʫʫʜʳʛ 
ʤʵʜʵʭ, ᴇʛʩᴇʥ 
ʤʫʨʫʡ ʥʴ 
ʬʫʥʢʮʠʡʥ 
ʛʨʘʬʠʢ ʤᴇʥ 
ʵʩʵʭʠʡʛ 
ʪʦʛʪʦʦʭ, ᴇʛʩᴇʥ 
ʬʫʥʢʮװװʜ 
ʘʜʠʣʪʛʘʣ 
ʪʵʥʮװװ ʵʩʵʭʠʡʛ 
ʰʘʣʛʘʭ 
 

Ͻʡʣ ʘʞʠʣʣʘʛʘʘ 1:  ᴆʤʥᴇʭ ʤʵʜʣʵʛʠʡʛ 
ʩʵʨʛʵʵʥ ʩʘʥʫʫʣʘʭ 
ᴆʤʥᴇʭ ʘʥʛʠʫʜʘʜ װʟʩʵʥ ʬʫʥʢʮװװʜʠʡʛ ʩʵʨʛʵʵʥ 
ʩʘʥʫʫʣʘʭ ʟʘʤʘʘʨ ʵʭʣʵʞ ʙʦʣʥʦ. ʀʥʛʵʭʜʵʵ ʙʘʛ 
ʙʦʣʛʦʥ ʭʫʚʘʘʞ ʙʘʛ ʙװʨʪ ᴇʤʥᴇ װʟʩʵʥ 
ʰʫʛʘʤʘʥ, ʟʵʨʵʛʪ, ʠʣʪʛʵʛʯ ʬʫʥʢʮʠʡʥ ʞʠʰʵʵ 
ᴇʛʯ ʜʘʨʘʘʭ ʭʵʣʙʵʨʠʡʥ ʘʩʫʫʣʪʫʫʜʘʘʨ ᴇʤʥᴇʭ 
ʤʵʜʣʵʛʠʡʛ ʩʵʨʛʵʵʭ ʥʴ ʟʦʭʠʤʞʪʦʡ. װתʥʜ:  

- Ù ὼ ʥʴ ʷʤʘʨ ʬʫʥʢʮ ʚʵ?  
- ʌʫʥʢʮʠʡʛ ʠʣʵʨʭʠʡʣʵʭ ʷʤʘʨ 
ʭʵʣʙʵʨʵʵʨ ᴇʛᴇʛʜʩᴇʥ ʙʘʡʥʘ ʚʵ? 
- ʌʫʥʢʮʠʡʛ ʠʣʵʨʭʠʡʣʵʭ ʙʫʩʘʜ 
ʭʵʣʙʵʨʵʵʨ ʠʣʵʨʭʠʡʣ.  
- ʍʵʨʵʚ ʪʦʜʦʨʭʦʡʣʦʛʜʦʭ ʤʫʞ ʥʴ 
υ ὼ υ ʙʘʡʭ ʙװʭʵʣ ʪʦʦ ʛʵʞ ᴇʛᴇʛʜʩᴇʥ ʙʦʣ 
ʫʪʛʳʥ ʤʫʞʠʡʛ ʦʣʦʦʨʦʡ. ʕʥʵ ʪʦʭʠʦʣʜʦʣʜ 
ʬʫʥʢʮʵʥ ʤʘʰʠʥ ʙʦʣʦʥ ʩʫʤʪʘʡ ʜʠʘʛʨʘʤʘʘʨ 
ʠʣʵʨʭʠʡʣʞ ʪʘʡʣʙʘʨʣʘʘʨʘʡ. 
- ʍʵʨʵʚ ʫʪʛʳʥ ʤʫʞ ʥʴ π ώ φτ ʙʘʡʭ 
ʙװʭʵʣ ʪʦʦ ʛʵʞ ᴇʛᴇʛʜʩᴇʥ ʙʦʣ ʪʦʜʦʨʭʦʡʣʦʛʜʦʭ 
ʤʫʞʠʡʛ ʦʣʦʦʨʦʡ.  
-  ʌʫʥʢʮ, ʬʫʥʢʮʠʡʛ ʠʣʵʨʭʠʡʣʵʭ 
ʘʨʛʫʫʜ, ʬʫʥʢʮʠʡʥ ʪʦʜʦʨʭʦʡʣʜʦʭ ʤʫʞ, ʫʪʛʳʥ 
ʤʫʞʠʡʥ ʪʫʭʘʡ ʤʵʜʵʞ ʙʘʡʛʘʘ װʥʜʩʵʥ 
ʦʡʣʛʦʣʪʫʫʜʘʘ ʙʘʪʘʪʛʘʥ ʥʵʛʪʛʵʵʨʵʡ. 
(ʊʫʭʘʡʣʙʘʣ: ʌʫʥʢʮʵʥ ʤʘʰʠʥ ʭʵʣʙʵʨʵʵʨ 
ʬʫʥʢʮʠʡʛ ʠʣʵʨʭʠʡʣʞ ʙʘʡʭʘʜ ὼ-ʠʡʛ  ʤʘʰʠʥ 
ʨʫʫ ʦʨʫʫʣʘʭ װʝʜ ʪװװʥʠʡʛ ʦʨʦʣʪ ʛʵʞ ʪʦʦʮʦʭ 
ʙᴇʛᴇᴇʜ ʬʫʥʢʮʵʥ ʤʘʰʠʥ ʥʴ ʬʫʥʢʮʠʡʥ 
ʜװʨʤʠʡʥ ʜʘʛʫʫ Ὢὼ  ʛʵʩʵʥ ʛʘʨʘʣʪʳʛ ᴇʛʥᴇ. 
ʀʡʤʜ ʙʠʜ ʙװʭ ʙʦʣʦʤʞʠʪ ʦʨʦʣʪʫʫʜʳʥ 
ʦʣʦʥʣʦʛʠʡʛ ʪʦʜʦʨʭʦʡʣʦʛʜʦʭ ʤʫʞ, ʙװʭ 
ʙʦʣʦʤʞʠʪ ʛʘʨʘʣʪʫʫʜʳʥ ʦʣʦʥʣʦʛʠʡʛ ʫʪʛʳʥ 
ʤʫʞ ʛʵʞ ʦʡʣʛʦʞ ʠʨʩʵʥ. ɾʠʯ, ʬʫʥʢʮʵʥ 
ʤʘʰʠʥʳ ʞʠʰʵʵ ʥʴ ʪʦʦʥʳ ʤʘʰʠʥ ʶʤ.)  
 Ͻʡʣ ʘʞʠʣʣʘʛʘʘ 2:  ʌʫʥʢʮʠʡʛ ᴇʛᴇʭ ʘʨʛʫʫʜʳʛ 
ʤʵʜʵʭ  
ᴆʤʥᴇʭ װʡʣ ʘʞʠʣʣʘʛʘʘʥ ʜʵʵʨ ʪʫʣʛʫʫʨʣʘʥ 
ʬʫʥʢʮ ʙʦʣʦʥ ʬʫʥʢʮʠʡʥ ʪʦʜʦʨʭʦʡʣʦʛʜʦʭ ʤʫʞ 
ʫʪʛʳʥ ʤʫʞʠʡʥ ʪʦʜʦʨʭʦʡʣʦʣʪʳʛ ʜʘʨʘʘʭ 
ʙʘʡʜʣʘʘʨ ᴇʛʯ ʙʦʣʥʦ.  
Ὀ  ʙʘ Ὁ ʥʴ ʙʦʜʠʪ ʪʦʦʥ ʦʣʦʥʣʦʛʠʡʥ ʜʵʜ 
ʦʣʦʥʣʦʛ ʙʘʡʛ. 

ʉʘʥʘʤʞ 1:  
ɹᴇʤʙᴇʨʮʛʠʡʥ ʵʟʣʵʭװװʥ 
ʥʴ ʨʘʜʠʫʩʘʘʩ ʭʘʤʘʘʨʩʘʥ 
ʬʫʥʢʮ, ʢʚʘʜʨʘʪʳʥ 
ʪʘʣʙʘʡ ʥʴ ʪʘʣʘʘʩ 
ʭʘʤʘʘʨʩʘʥ ʬʫʥʢʮ ʛʵʭ 
ʤʵʪ ʞʠʰʵʵʥװװʜʠʡʛ ʘʚʯ 
ʷʤʘʨ ʥʵʛ 
ʭʵʤʞʠʛʜʵʭװװʥʠʡʛ ᴇᴇʨ 
ʥʵʛ ʭʵʤʞʠʛʜʵʭװװʥʵʵʩ 
ʭʘʤʘʘʨʘʭ ʬʫʥʢʮ ʛʵʞ 
ʠʣʵʨʭʠʡʣʵʭ ʜʘʩʛʘʣ 
ʘʞʠʣʣʘʭ ʥʴ ʜʘʨʘʘ 
ʬʫʥʢʮʠʡʥ ʫʣʘʤʞʣʘʣʳʥ 
ʭʵʨʵʛʣʵʵʥʠʡ 
ʙʦʜʣʦʛʫʫʜʳʛ ʙʦʜʦʭʦʜ 
ʭʵʨʵʛ ʙʦʣʥʦ.   
ʉʘʥʘʤʞ 2: ʄʵʜʜʵʛ 
ʬʫʥʢʮװװʜʠʡʛ (ʰʫʛʘʤʘʥ, 
ʟʵʨʵʛʪ, ʠʣʪʛʵʛʯ) ʞʠʰʵʵʥ 
ʙʦʣʛʦʥ ʘʚʯ ʵʜʛʵʵʨ 
ʪʦʜʦʨʭʦʡʣʦʣʪʳʥ 
ʪʘʡʣʙʘʨʳʛ ʩʫʨʘʛʯʜʘʘʨ 
ʛʘʨʛʫʫʣʘʭ ʥʴ ʟװʡʪʵʡ. 
ʉʘʥʘʤʞ 3: 
ʊʦʜʦʨʭʦʡʣʦʛʜʦʭ ʤʫʞʠʡʛ 
ʪʫʩʛʘʡʣʘʥ ʟʘʘʞ ᴇʛᴇᴇʛװʡ 
ʪʦʭʠʦʣʜʦʣʜ 
ὼ ʭʫʚʩʘʛʯʠʡʥ ʘʚʯ ʙʦʣʦʭ 
ʙװʭ ʙʦʣʦʤʞʠʪ ʫʪʛʫʫʜʳʥ 
(ʙװʭ ʙʦʣʦʤʞʠʪ 
ʦʨʦʣʪʫʫʜʳʥ) ʦʣʦʥʣʦʛʠʡʛ 
ʪʦʜʦʨʭʦʡʣʦʛʜʦʭ ʤʫʞ ʛʵʞ 
ʦʡʣʛʦʥʦ. װתʥʪʵʡ ʥʵʛʵʥ 
ʘʜʠʣ ʫʪʛʳʥ ʤʫʞʠʡʛ 
ʪʫʩʛʘʡʣʘʥ ʟʘʘʞ ᴇʛᴇᴇʛװʡ 
ʙʦʣ Ù ʭʫʚʩʘʛʯʠʡʥ ʘʚʯ 
ʙʦʣʦʭ ʙװʭ ʙʦʣʦʤʞʠʪ 
ʫʪʛʫʫʜʳʥ (ʙװʭ ʙʦʣʦʤʞʠʪ 
ʛʘʨʘʣʪʫʫʜʳʥ) 
ʦʣʦʥʣʦʛʠʡʛ ʫʪʛʳʥ ʤʫʞ 
ʛʵʞ ʦʡʣʛʦʥʦ. 

 ʊʦʜʦʨʭʦʡʣʦʣʪ 1: Ὀ ʦʣʦʥʣʦʛʠʡʥ ὼ ɻ ʣʝʤʝʥʪ ʙװʨʜ Ὁ  ʪʦʦʥ ʦʣʦʥʣʦʛʠʡʥ 
Ὢὼ ʛʵʩʵʥ ʮʦʨ ʛʘʥʮ ʵʣʝʤʝʥʪʠʡʛ ʭʘʨʛʘʣʟʫʫʣʘʭ ʜװʨʤʠʡʛ Ὢ  ʬʫʥʢʮ ʛʵʥʵ.  

ʥʠʡʛ ὪȡὈװת Ὁ; ὼ ὪὼȠ ώ Ὢὼ; Ὢȡὼ ώ ʛʵʞ ʪʵʤʜʵʛʣʵʜʵʛ.  

ʕʥʜ ὼ-ʠʡʛ װʣ ʭʘʤʘʘʨʘʭ ʭʫʚʴʩʘʛʯ ʙʫʶʫ ʘʨʛʫʤʝʥʪ, ώ-ʠʡʛ ʭʘʤʘʘʨʘʭ 
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ʭʫʚʴʩʘʛʯ ʙʫʶʫ ʬʫʥʢʮʠʡʥ ʫʪʛʘ ʛʵʜʵʛ. 

ɾʠʰʵʵ 1: ɼʫʛʫʡʥ ʪʘʣʙʘʡʛ Ὓ “ὶ ʪʦʤʴʸʦʛʦʦʨ ʦʣʜʦʛ ʛʵʞ ʤʵʜʥʵ. ὶ π 
(ʭʵʨʯʤʠʡʥ ʫʨʪ ʪʫʣ ʵʝʨʵʛ ʪʦʦ ʙʘʡʥʘ) ʙʦʜʠʪ ʪʦʦ ʙװʨʜ Ὓ π (ʪʘʣʙʘʡ ʪʫʣ 
ʵʝʨʵʛ ʪʦʦ ʙʘʡʥʘ) ʮʦʨ ʛʘʥʮ ʙʦʜʠʪ ʪʦʦ ʭʘʨʛʘʣʟʥʘ ʛʵʩʵʥ װʛ. ʀʡʤʜ 
ʬʫʥʢʮʠʡʥ ʪʦʜʦʨʭʦʡʣʦʣʪ ʸʩʦʦʨ ʜʫʛʫʡʥ ʪʘʣʙʘʡ Ὓ ʥʴ ʨʘʜʠʫʩ ὶ-ʵʵʩ 
ʭʘʤʘʘʨʩʘʥ ʬʫʥʢʮ ʶʤ.  
ʊʦʜʦʨʭʦʡʣʦʣʪ 2: Ὀ ʦʣʦʥʣʦʛʠʡʛ Ὢ ʬʫʥʢʮʠʡʥ ʪʦʜʦʨʭʦʡʣʦʛʜʦʭ ʤʫʞ ʛʵʞ 
ʥʵʨʣʵʜʵʛ. 
ʊʦʜʦʨʭʦʡʣʦʣʪ 3: Ὢὼ ʠʡʥ ʘʚʯ ʙʦʣʦʭ ʙװʭ ʙʦʣʦʤʞʠʪ ʫʪʛʫʫʜʳʥ 
ʦʣʦʥʣʦʛʠʡʛ Ὢ ʬʫʥʢʮʠʡʥ ʫʪʛʳʥ ʤʫʞ ʛʵʞ ʥʵʨʣʵʥʵ.  

ɾʠʰʵʵ 1 ʜʵʭ ʬʫʥʢʮʠʡʥ ʭʫʚʴʜ ʪʦʜʦʨʭʦʡʣʦʛʜʦʭ ʤʫʞ Ὀ ʥʴ πȠЊ  ʙʘ ʫʪʛʳʥ 

ʤʫʞ Ὁ ʥ ɹ πȠЊ  ʙʘʡʥʘ. 
ʌʫʥʢʮʠʡʛ ʜװʨʩʣʵʥ װʟװװʣʵʭ ʭʘʤʛʠʡʥ ʪװʛʵʵʤʵʣ ʘʨʛʘ ʙʦʣ ʪװװʥʠʡ ʛʨʘʬʠʢ 
ʛʵʞ ʙʠʜ ʤʵʜʥʵ. ɹʠʜ װװʥʵʵʩ ᴇʤʥᴇ ʬʫʥʢʮʠʡʥ ʛʨʘʬʠʢʠʡʛ ʙʘʡʛʫʫʣʘʭʜʘʘ 
ʬʫʥʢʮʠʡʥ ʫʪʛʳʥ ʭװʩʥʵʛʪʠʡʛ ʘʰʠʛʣʘʥ ʟʫʨʞ ʙʘʡʩʘʥ. ʋʪʛʳʥ ʭװʩʥʵʛʪ 
ʘʰʠʛʣʘʥ ʬʫʥʢʮʠʡʥ ʛʨʘʬʠʢ ʙʘʡʛʫʫʣʘʭ ʞʠʰʵʵʥ ʜʵʵʨ ʷʨʠʣʮʘʘʜ ʬʫʥʢʮʠʡʥ 
ʛʨʘʬʠʢʠʡʥ ʜʘʨʘʘʭ ʪʦʜʦʨʭʦʡʣʦʣʪʦʜ ʭװʨʛʵʥʵ. 
ʊʦʜʦʨʭʦʡʣʦʣʪ 4: ʊʦʜʦʨʭʦʡʣʦʛʜʦʭ ʤʫʞ ʥʴ Ὀ ʙʘʡʭ Ὢ ʬʫʥʢʮʠʡʥ ʛʨʘʬʠʢ 
ʛʵʜʵʛ ʥ ɹ

ʮʵʛװװʜʠʡʥ ʦʣʦʥʣʦʛʠʡʛ ʭʵʣʥʵ. 
ʕʜʛʵʵʨ ʥʴ ʦʨʦʣʪ, ʛʘʨʘʣʪ ʛʵʩʵʥ ʭʦʩʫʫʜ ʙʦʣʦʭʳʛ ʘʥʟʘʘʨʘʭ ʥʴ ʯʫʭʘʣ. 

ᴆᴇʨᴇᴇʨ ʭʵʣʙʵʣ, ὼ ʥʴ Ὢ ʬʫʥʢʮʠʡʥ ʪʦʜʦʨʭʦʡʣʦʛʜʦʭ ʤʫʞʠʜ ʭʘʨʴʷʘʣʘʛʜʜʘʛ 
ʙʘ ώ Ὢὼ  ʙʘʡʭ ʢʦʦʨʜʠʥʘʪʳʥ ʭʘʚʪʛʘʡʥ ʙװʭ ὼȟώ  ʮʵʛװװʜʵʵʩ ʙװʨʜʵʭ 

ʤʫʨʫʡ ʥʴ Ὢ ʬʫʥʢʮʠʡʥ ʛʨʘʬʠʢ ʙʦʣʥʦ. 
ʕʥʜ ʩʫʨʘʛʯʜʘʘʨ ʬʫʥʢʮʠʡʥ ʞʠʰʵʵ ʛʘʨʛʫʫʣʞ, ʪװװʥʠʡ ʛʨʘʬʠʢ ʜʵʵʨ 

ʦʨʰʜʦʛ, ʦʨʰʜʦʛʛװʡ ʮʵʛװװʜʠʡʛ ʦʣʦʭ ʜʘʩʛʘʣ ʭʠʡʣʛʵʭ ʥʴ ʟװʡʪʵʡ. 
ʊʫʭʘʡʣʙʘʣ, Ù ὼ ςὼ υ ʬʫʥʢʮʠʡʥ ʛʨʘʬʠʢ ʜʵʵʨ ςȟσ, ρȟς ʮʵʛװװʜ 
ʦʨʰʠʭ ʫʫ? ʕʥʵ ʬʫʥʢʮʠʡʥ ʛʨʘʬʠʢ ʜʵʵʨ ʦʨʰʜʦʛ ʙʦʣʦʥ ʦʨʰʜʦʛʛװʡ ʮʵʛ ʪʫʩ 
ʙװʨ ʭʦʸʨʳʛ ʦʣ ʛʵʩʵʥ ʙʦʜʣʦʛʦ ʙʘʡʞ ʙʦʣʥʦ. 

Ͻʡʣ ʘʞʠʣʣʘʛʘʘ 3.  ʌʫʥʢʮʠʡʥ 
2( ) 5 1f x x x= + +, ὼ ὼ ὼ ρ 

ʪʵʤʜʵʛʣʵʛʵʵʛ ʭʵʨʵʛʣʵʭ 
ᴆʤʥᴇ ʙʠʜ ʬʫʥʢʮʠʡʥ װʥʜʩʵʥ ʪʵʤʜʵʛʣʵʛʵʵʛ ʘʰʠʛʣʘʞ ʠʨʩʵʥ ʛʵʜʛʠʡʛ 
ʩʘʥʫʫʣʘʭ, ʞʠʰʵʵ ʛʘʨʛʫʫʣʘʭ ʥʴ ʟװʡʪʵʡ. ʊʫʭʘʡʣʙʘʣ, ὼ ʭʫʚʴʩʘʛʯʘʘʩ 

ʭʘʤʘʘʨʩʘʥ Ὢ ʬʫʥʢʮʠʡʛ ʙʠʜ ʜʘʨʘʘʭ ʙʘʡʜʣʘʘʨ ʪʵʤʜʵʛʣʵʞ ʙʘʡʩʘʥ.   

Ὢὼ σὼ ψ; Ὢὼ ὼ ψ; Ὢὼ ς; Ὢὼ ς ʛʵʭ ʤʵʪ. 

ʊʦʜʦʨʭʦʡʣʦʣʪ ʸʩʦʦʨ ʪʦʜʦʨʭʦʡʣʦʛʜʦʭ ʤʫʞ ʜʘʭʴ ὼ ʪʦʦ ʙװʨʪ Ὢ ʜװʨʤʵʵʨ 
ʫʪʛʳʥ ʤʫʞʘʘʩ ʮʦʨ ʛʘʥʮ ʪʦʦ ʭʘʨʛʘʣʟʫʫʣʜʘʛ. ʀʡʤʜ ʬʫʥʢʮʠʡʛ ʤᴇʥ ʜʘʨʘʘʭ 
ʙʘʡʜʣʘʘʨ ʪʵʤʜʵʛʣʵʞ ʙʦʣʥʦ.  

 ὼ σὼ ψ;     ὼ ὼ ψ;     ὼ ς;      ὼ ς ʛʵʭ ʤʵʪ. 

 ʜʠʡʛ ʭʵʨʵʛʣʵʭ ʜʘʩʛʘʣװװʜʠʡʥ ʭʫʚʴʜ ʜʵʵʨʭ ʪʵʤʜʵʛʣʵʛʵʵʥװװʟʩʵʥ ʬʫʥʢʮת
ʘʞʠʣʫʫʣʘʭ ʥʴ ʟװʡʪʵʡ. 
Ͻʡʣ ʘʞʠʣʣʘʛʘʘ 4. ʌʫʥʢʮʠʡʥ ʛʨʘʬʠʢ ʤ꜠ʥ ʵʩʵʭʠʡʛ ʪʦʛʪʦʦʭ 
ᴆʤʥᴇ ʙʠʜ ʬʫʥʢʮ ʪʦʤʴʸʦʛʦʦʨ ᴇʛᴇʛʜʩᴇʥ ʪʦʭʠʦʣʜʦʣʜ ʬʫʥʢʮʠʡʥ ʛʨʘʬʠʢʠʡʛ 
ʙʘʡʛʫʫʣʘʭ ʪʫʭʘʡ װʟʩʵʥ. ʄᴇʥ ʬʫʥʢʮʠʡʥ ʛʨʘʬʠʢ ʥʴ ʢʦʦʨʜʠʥʘʪʳʥ ʭʘʚʪʛʘʡ 
ʜʵʵʨʭ ʤʫʨʫʡ ʛʵʜʛʠʡʛ ʤʵʜʵʞ ʘʚʩʘʥ. ʕʥʵ ʫʜʘʘʜ ʜʘʨʘʘʭ ʘʩʫʫʣʪʘʘʨ 
ʩʵʜʵʣʞװװʣʵʥ ʵʭʵʣʞ ʙʦʣʥʦ.  
ᴆʛᴇʛʜʩᴇʥ ʤʫʨʫʡ ʥʴ ʬʫʥʢʮʠʡʥ ʛʨʘʬʠʢ ʙʦʣʦʭ ʵʩʵʭʠʡʛ ʭʵʨʭʵʥ ʤʵʜʵʭ ʚʵ? 
ʄʫʨʫʡ ʙװʭʵʥ ʬʫʥʢʮʠʡʥ ʛʨʘʬʠʢ ʙʦʣʞ ʯʘʜʘʭ ʫʫ? ʗʤʘʨ ʥᴇʭʮʣʠʡʛ ʭʘʥʛʘʭ 
ʤʫʨʫʡ ʥʴ ʬʫʥʢʮʠʡʥ ʛʨʘʬʠʢ ʙʦʣʦʭ ʚʵ? 
ʉʫʨʘʛʯʜʘʘʩ ʠʨʵʭ ʭʘʨʠʫʣʪʳʛ ʘʥʭʘʘʨʘʣʪʘʡ ʩʦʥʩʦʞ, ʜװʛʥʵʣʪ ʭʠʡʭ (ʜʫʥʜ 
ʘʥʛʠʡʥ ʤʘʪʝʤʘʪʠʢʠʡʥ ʭʠʯʵʵʣʵʵʨ ʙʦʩʦʦ ʰʫʣʫʫʥʳ ʰʘʣʛʫʫʨʳʛ ʤʵʜʜʵʛ 
ʙʦʣʩʦʥ ʙʦʣʦʚʯ װʥʜʵʩʣʵʣʠʡʛ ʪʘʡʣʙʘʨʣʘʘʛװʡ) ʥʴ ʟװʡʪʵʡ. װתʥʠʡ ʜʘʨʘʘ 
ʬʫʥʢʮʠʡʥ ʪʦʜʦʨʭʦʡʣʦʣʪ ʙʦʣʦʥ, ʬʫʥʢʮʠʡʥ ʛʨʘʬʠʢʠʡʥ ʪʫʭʘʡ ʤʵʜʣʵʛ 
ʜʵʵʨ ʪʫʣʛʫʫʨʣʘʥ ʬʫʥʢʮʠʡʥ ʛʨʘʬʠʢ ʙʦʣʦʭ ʤʫʨʫʡ ʥʴ ʷʤʘʨ ʯʘʥʘʨʪʘʡ 
ʙʘʡʭʳʛ װʥʜʵʩʣʵʥʵ.  
ὼ Ὢὼ ʬʫʥʢʮʠʡʥ ʛʨʘʬʠʢʠʡʛ ʜʫʨʳʥ ὼ  ὥ ʰʫʣʫʫʥʘʘʨ ʦʛʪʦʣʩʦʥ ʛʵʝ. 

ʊʵʛʚʵʣ ʬʫʥʢʮʠʡʥ ʪʦʜʦʨʭʦʡʣʦʣʪ ʸʩʦʦʨ ὥ-ʜ ʭʘʨʛʘʣʟʘʥ Ὢὥ ʫʪʛʘ ʮʦʨ ʛʘʥʮ 
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ʫʪʛʘ ʦʣʜʦʥʦ. ᴆᴇʨᴇᴇʨ ʭʵʣʙʵʣ ὥȟὪὥ  ʢʦʦʨʜʠʥʘʪʪʘʡ ʮʵʛ ʮʦʨ ʛʘʥʮ 
ʦʣʜʦʥʦ ʛʵʩʵʥ װʛ. ʕʥʵ ʥʴ ʙʠʜʥʠʡ ʤʵʜʵʭ ʙʦʩʦʦ ʰʫʣʫʫʥʳ ʰʘʣʛʫʫʨʳʥ 
 ʥʜʵʩʣʵʣ ʜʵʵʨװ ʥʜʵʩʣʵʣ ʙʦʣʥʦ ʛʵʜʛʠʡʛ ʦʡʣʛʦʭ ʥʴ ʯʫʭʘʣ. ʕʥʵװ
ʪʫʣʛʫʫʨʣʘʥ ᴇʛʩᴇʥ ʤʫʨʫʡ ʬʫʥʢʮʠʡʥ ʛʨʘʬʠʢ ʤᴇʥ ʵʩʵʭʠʡʛ ʪʘʥʠʭ ʘʨʛʳʛ 
ʜʘʭʠʥ ʪʦʤʴʸʦʣʦʭ ʭʵʨʵʛʪʵʡ.   
 ʥʠʡ ʜʘʨʘʘ ᴇʛʩᴇʥ ʤʫʨʫʡʥʫʫʜ ʥʴ ʬʫʥʢʮʠʡʥ ʛʨʘʬʠʢ ʤᴇʥ ʵʩʵʭʠʡʛ ʪʘʥʠʭװת
ʙʦʜʣʦʛʫʫʜ ʙʦʜʦʭ ʭʵʨʵʛʪʵʡ. ʊʫʭʘʡʣʙʘʣ:   
ɾʠʰʵʵ 2: ɼʘʨʘʘʭ ʟʫʨʘʛ ʜʵʵʨʭ ʤʫʨʫʡʥʫʫʜʳʥ ʘʣʴ ʥʴ ʬʫʥʢʮʠʡʥ 
ʛʨʘʬʠʢ ʙʦʣʦʭʳʛ ʦʣʞ ʪʘʡʣʙʘʨʣʘʘʨʘʡ 

 

ʕʜʛʵʵʨ ʤʫʨʫʡʥʫʫʜʘʘʩ ʵʭʥʠʡ ʭʦʸʨ ʥʴ ʬʫʥʢʮʠʡʥ ʛʨʘʬʠʢ ʙʦʣʞ ʯʘʜʘʭ (ʙʦʩʦʦ ʰʫʣʫʫʥʳ 
ʰʘʣʛʫʫʨʳʛ ʭʘʥʛʘʥ ʛʵʞ ʜװʛʥʵʭ) ʙʘ ʛʫʨʘʚʜʘʭʴ ʥʴ ʙʦʩʦʦ ʰʫʣʫʫʥʳ ʰʘʣʛʫʫʨʳʛ ʭʘʥʛʘʭʛװʡ ʪʫʣ 
ʬʫʥʢʮʠʡʥ ʛʨʘʬʠʢ ʙʠʰ ʶʤ. 
Ͻʡʣ ʘʞʠʣʣʘʛʘʘ 5.  ʌʫʥʢʮʠʡʥ ʪʦʜʦʨʭʦʡʣʦʛʜʦʭ ʤʫʞ ʙʘ ʫʪʛʳʥ ʤʫʞʠʡʛ ʦʣʦʭ  
ʌʫʥʢʮʠʡʥ ʪʦʜʦʨʭʦʡʣʦʛʜʦʭ ʤʫʞ, ʫʪʛʳʥ ʤʫʞʠʡʥ ʪʫʭʘʡ ʦʣʞ ʘʚʩʘʥ ʤʵʜʣʵʛ ʜʵʵʨ ʪʫʣʛʫʫʨʣʘʥ 
ʜʘʨʘʘʭ ʭʵʣʙʵʨʠʡʥ ʜʘʩʛʘʣʳʛ ʘʞʠʣʣʫʫʣʘʭ ʭʵʨʵʛʪʵʡ.  
1. ʐʫʛʘʤʘʥ, ʢʚʘʜʨʘʪ, ʟʵʨʵʛʪ ʬʫʥʢʮʠʡʥ ʪʦʜʦʨʭʦʡʣʦʛʜʦʭ ʤʫʞ, ʫʪʛʳʥ ʤʫʞʠʡʛ ʟʘʘʩʘʥ 
ʟʘʚʩʘʨ ʜʵʵʨ ʦʣʦʭ 
2. ɹʫʪʘʨʭʘʡ ʨʘʮʠʦʥʘʣʴ ʬʫʥʢʮʠʡʥ ʪʦʜʦʨʭʦʡʣʦʛʜʦʭ ʤʫʞ, ʫʪʛʳʥ ʤʫʞʠʡʛ ʦʣʦʭ (װʟʩʵʥ 
ʪװʚʰʠʥʜ)  
3. ʀʣʪʛʵʛʯ ʬʫʥʢʮʠʡʥ ʪʦʜʦʨʭʦʡʣʦʛʜʦʭ ʤʫʞ, ʫʪʛʳʥ ʤʫʞʠʡʛ ʦʣʦʭ (װʟʩʵʥ ʪװʚʰʠʥʜ)  
 ʜʠʡʥ ʭʫʚʴʜ ʢʦʤʧʦʟʠʮ ʬʫʥʢʮ ʟʦʭʠʦʭ, ʟʦʭʠʦʩʦʥ ʬʫʥʢʮʠʡʥװװʟʩʵʥ ʬʫʥʢʮת .4
ʪʦʜʦʨʭʦʡʣʦʛʜʦʭ ʤʫʞ ʙʘ ʫʪʛʳʥ ʤʫʞʠʡʛ ʦʣʦʭ 
 

3ʙ. ɼʘʚʭʘʨ 
ʬʫʥʢʮ, 
ʜʘʚʭʘʨ 
ʬʫʥʮʢʠʡʥ 
ʪʦʜʦʨʭʦʡʣʦʛ
ʜʦʭ ʤʫʞ ʙʘ 
ʫʪʛʳʥ 
ʤʫʞʠʡʛ ʦʣʦʭ 

ὼ σὼ
ρ

σὼ
 

ʌʫʥʢʮʠʡʥ ʪʦʜʦʨʭʦʡʣʦʣʪ, ʪʵʤʜʵʛʣʵʣʠʡʛ 
ʩʵʨʛʵʵʥ ʩʘʥʫʫʣʘʭ ʥʴ ʟװʡʪʵʡ. װתʥʠʡ ʜʘʨʘʘ 
ʞʠʰʵʵ ʘʚʘʭ ʟʘʤʘʘʨ ʜʘʚʭʘʨ ʬʫʥʢʮʠʡʥ ʪʫʭʘʡ 
ʪᴇʩᴇᴇʣᴇʣ ᴇʛʥᴇ. ʊʫʭʘʡʣʙʘʣ: 
ʊʦʜʦʨʭʦʡʣʦʛʜʦʭ ʤʫʞ ʥʴ Њȟπ᷾πȟЊ  ʙʘʡʭ 

Ὢὼ   ʬʫʥʢʮ ʙʘ ʪʦʜʦʨʭʦʡʣʦʛʜʦʭ ʤʫʞ ʥʴ  

 ЊȟЊ   ʙʘʡʭ  Ὣὼ σὼ   ʬʫʥʢʮװװʜ ᴇʛʩᴇʥ 
ʛʵʝ. 
Ὣ ʬʫʥʢʮʠʡʥ ʛʘʨʘʣʪʳʛ Ὢ ʬʫʥʢʮʠʡʥ ʦʨʦʣʪ ʛʵʞ 
ʘʚʯ ʙʦʣʦʭ ʙʘ ʵʥ ɻ ʪʦʭʠʦʣʜʦʣʜ ʬʫʥʢʮʠʡʥ 
ʪʵʤʜʵʛʣʵʣ ʘʰʠʛʣʘʥ   

ʛʵʞ ʙʠʯʠʞ ʙʦʣʥʦ. ᴆᴇʨᴇᴇʨ ʭʵʣʙʵʣ  Ὣ ʬʫʥʢʮʠʡʥ 

ʛʘʨʘʣʪʳʛ Ὢ ʬʫʥʢʮʠʡʥ ʦʨʦʣʪ ʛʵʞ ʘʚʘʭ ʟʘʤʘʘʨ 

ὼ  ʬʫʥʢʮʠʡʛ (ʬʫʥʢʮʠʡʥ ʪʦʜʦʨʭʦʡʣʦʣʪʳʛ 

ʭʘʥʛʘʥʘ) ʛʘʨʛʘʥ ʘʚʯ ʙʦʣʞ ʙʘʡʥʘ.  
 

ʉʘʥʘʤʞ: Ὢ ʙʘ Ὣ ʬʫʥʢʮ 

ᴇʛʩᴇʥ ʛʵʝ.  Ὣ  ʬʫʥʢʮʠʡʥ 

ʛʘʨʘʣʪʳʛ Ὢ  ʬʫʥʢʮʠʡʥ 
ʦʨʦʣʪ ʛʵʞ ʘʚʯ ʙʦʣʞ 
ʙʘʡʛʘʘ װʝʜ  ὪὫ ʜʘʚʭʘʨ 
ʬʫʥʢʮ 
ʪʦʜʦʨʭʦʡʣʦʛʜʦʭʳʛ 
ʦʡʣʛʦʭ ʥʴ ʯʫʭʘʣ. ʀʡʤʜ 
ᴇʛʩᴇʥ ʬʫʥʢʮװװʜʠʡʥ 
ʭʫʚʴʜ ὪὫ ʜʘʚʭʘʨ ʬʫʥʢʮ 
ʪʦʜʦʨʭʦʡʣʦʛʜʦʭʛװʡ ʙʘʡʭ 
ʞʠʰʵʵ ʘʚʘʭ ʥʴ 
ʟʦʭʠʤʞʪʦʡ.  
ʐʠʥʵʵʨ ʛʘʨʛʘʥ ʘʚʩʘʥ 
ʬʫʥʢʮʠʡʛ ʜʘʚʭʘʨ 
ʬʫʥʢʮ (ʵʩʚʵʣ ʬʫʥʢʮʠʡʥ 
ʬʫʥʢʮ) ʛʵʭ ʙᴇʛᴇᴇʜ  
ὪὫȡὼ ὪὫὼ ,  

ώ ὪὫὼ   ʛʵʞ ʙʠʯʜʵʛ. 
 

  ɾʠʰʵʵ 3: Ὢὼ Ѝὼ ρ  ʙʘ  Ὣὼ ςὼ   ʛʵʞ ᴇʛᴇʛʜʩᴇʥ ʙʦʣ  

ʘ)  ὪὫὼ ὪὫὼ   ʙ)  ὫὪὼ ὫὪὼ      ʜʘʚʭʘʨ ʬʫʥʢʮװװʜ 
ʪʦʜʦʨʭʦʡʣʦʛʜʦʭ ʫʫ?  
ʕʭʣʵʵʜ ᴇʛʩᴇʥ ʬʫʥʢʮװװʜʠʡʥ ʪʦʜʦʨʭʦʡʣʦʛʜʦʭ ʤʫʞ ʙʘ ʫʪʛʳʥ ʤʫʞʠʡʛ ʦʣʦʭ ʥʴ 
ʟװʡʪʵʡ. Ὢ ʬʫʥʢʮʠʡʥ ʪʦʜʦʨʭʦʡʣʦʛʜʦʭ ʤʫʞ ʥʴ Ὀ  ρȟЊ  , ʫʪʛʳʥ ʤʫʞ ʥʴ 

Ὁ πȟЊ   ʙʘʡʥʘ. ʍʘʨʠʥ  Ὣ ʬʫʥʢʮʠʡʥ ʪʦʜʦʨʭʦʡʣʦʛʜʦʭ ʤʫʞ ʥʴ  Ὀ Њȟ



16 
 

Њ   ʙʘ ʫʪʛʳʥ ʤʫʞ ʥʴ Ὁ Њȟπ  ʙʘʡʭʳʛ ʭʘʨʞ ʙʦʣʥʦ. 

ʘ)  Ὣ ʬʫʥʢʮʠʡʥ ʛʘʨʘʣʪʳʛ (Ὣ ʬʫʥʢʮʠʡʥ ʫʪʛʳʥ ʤʫʞʠʡʥ ʮʵʛ ʙװʨʠʡʛ) Ὢ 
ʬʫʥʢʮʠʡʥ  ʦʨʦʣʪ ʛʵʞ ʘʚʘʭ ʟʘʤʘʘʨ ὪὫὼ  ʜʘʚʭʘʨ ʬʫʥʢʮʠʡʛ ʛʘʨʛʘʥ ʘʚʘʭ 
ʸʩʪʦʡ. ɻʵʚʯ Ὣ ʬʫʥʢʮʠʡʥ ʫʪʛʳʥ ʤʫʞ ʥʴ             Ὁ Њȟπ ʪʫʣ ʵʥʵ ʥʴ Ὢ 
ʬʫʥʢʮʠʡʥ ʦʨʦʣʪ ʙʦʣʞ ʯʘʜʘʭʛװʡ. ʀʡʤʜ ὪὫὼ  ʬʫʥʢʮʠʡʛ ʪʦʜʦʨʭʦʡʣʦʭ 

ʙʦʣʦʤʞʛװʡ. ʕʥʜ ʪʦʭʠʦʣʜʦʣʜ Ὣ ʬʫʥʢʮʠʡʥ ʫʪʛʳʥ ʤʫʞ  Ὁ  ʙʘ  Ὢ  ʬʫʥʢʮʠʡʥ 

ʪʦʜʦʨʭʦʡʣʦʛʜʦʭ ʤʫʞ  Ὀ ʦʣʦʥʣʦʛʫʫʜʳʥ ʦʛʪʣʦʣʮʦʣ ʥʴ ʭʦʦʩʦʥ ʦʣʦʥʣʦʛ 
ʙʘʡʥʘ ʛʵʜʛʠʡʛ ʘʥʭʘʘʨʘʭ ʭʵʨʵʛʪʵʡ. 
 ʙ) Ὢ ʬʫʥʢʮʠʡʥ ʛʘʨʘʣʪʳʛ (Ὢ ʬʫʥʢʮʠʡʥ ʫʪʛʳʥ ʤʫʞʠʡʥ ʪʦʦ ʙװʨʠʡʛ)  Ὣ 

ʬʫʥʢʮʠʡʥ ʦʨʦʣʪ ʛʵʞ ʘʚʯ ʙʦʣʞ ʙʘʡʚʘʣ  ὫὪ ὫὪὼ  ʬʫʥʢʮʠʡʛ ʪʦʜʦʨʭʦʡʣʞ 

ʙʦʣʥʦ. Ὢ ʬʫʥʢʮʠʡʥ ʫʪʛʳʥ ʤʫʞ ʥʴ                Ὁ πȟЊ   ʙʘ Ὣ ʬʫʥʢʮʠʡʥ 
ʪʦʜʦʨʭʦʡʣʦʛʜʦʭ ʤʫʞ ʥʴ  Ὀ ЊȟЊ    ʪʫʣ Ὢ ʬʫʥʢʮʠʡʥ ʛʘʨʘʣʪʳʛ (Ὢ 
ʬʫʥʢʮʠʡʥ ʫʪʛʳʥ ʤʫʞʠʡʥ ʪʦʦ ʙװʨʠʡʛ)  Ὣ ʬʫʥʢʮʠʡʥ ʦʨʦʣʪ ʛʵʞ ʘʚʯ ʙʦʣʥʦ ʛʵʞ 

ʜװʛʥʵʣʪ ʭʠʡʭ ʥʴ ʯʫʭʘʣ. ʀʡʤʜ ὫὪὼ ὫЍὼ ρ ςЍὼ ρ

ςὼ ρ ςὼ ς ʙʦʣʥʦ. ʕʥʜ Ὢ ʬʫʥʢʮʠʡʥ ʫʪʛʳʥ ʤʫʞ  Ὁ ʥʴ Ὣ ʬʫʥʢʮʠʡʥ 

ʪʦʜʦʨʭʦʡʣʦʛʜʦʭ ʤʫʞ  Ὀ -ʠʡʥ ʜʵʜ ʦʣʦʥʣʦʛ ʙʦʣʞ ʙʘʡʛʘʘʛ ʭʘʨʘʭ ʥʴ ʤʘʰ 

ʯʫʭʘʣ.  ώ ὫὪὼ  ʜʘʚʭʘʨ ʬʫʥʢʮʠʡʥ ʪʦʜʦʨʭʦʡʣʦʛʜʦʭ ʤʫʞ ʥʴ ʷʤʘʨ ʙʘʡʭ 
ʚʵ ʛʵʩʵʥ ʘʩʫʫʣʪ װʣʜʵʞ ʙʘʡʥʘ. װתʥʠʡʛ ʜʘʨʘʘʭ ʜװʛʥʵʣʪʠʡʛ ʭʠʡʩʥʠʡ ʜʘʨʘʘ 
ʦʣʫʫʣʞ ʙʦʣʥʦ. ɼʵʵʨʭ ʞʠʰʵʵʥʵʵʩ ʘʞʠʛʣʘʩʘʥ ʟװʡʣ ʜʵʵʨ ʪʫʣʛʫʫʨʣʘʥ 
ʝʨᴇʥʭʠʡ ʪʦʭʠʦʣʜʦʣʜ ʜװʛʥʵʣʪ ʭʠʡʭ ʥʴ ʟװʡʪʵʡ. 
ώ Ὢὼ ʬʫʥʢʮʠʡʥ ʪʦʜʦʨʭʦʡʣʦʛʜʦʭ ʤʫʞ ʙʘ ʫʪʛʳʥ ʤʫʞʠʡʛ ʭʘʨʛʘʣʟʘʥ ὈȟὉ 

ʛʵʵʜ  ώ Ὣὼ  ʬʫʥʢʮʠʡʥ ʭʫʚʴʜ  ὈȟὉ   ʛʵʝ. ώ ὪὫὼ  ʜʘʚʭʘʨ ʬʫʥʢʮ 
ʷʤʘʨ װʝʜ ʪʦʜʦʨʭʦʡʣʦʛʜʦʭ ʚʵ? 
ώ Ὣὼ   ʬʫʥʢʮʠʡʥ ʛʘʨʘʣʪ ʙʫʶʫ ʫʪʛʳʥ ʤʫʞ Ὁ -ʠʡʥ ώ ʵʣʝʤʝʥʪ ʙװʨʠʡʛ 

ώ Ὢὼ ʬʫʥʢʮʠʡʥ ʦʨʦʣʪ ʛʵʞ ʘʚʘʭ ʟʘʤʘʘʨ ώ ὪὫὼ  ʜʘʚʭʘʨ ʬʫʥʢʮʠʡʛ 

ʛʘʨʛʘʥ ʘʚʯ ʙʘʡʛʘʘ ʪʫʣ Ὣ-ʠʡʥ ʫʪʛʳʥ ʤʫʞ Ὁ ʥʴ Ὢ-ʠʡʥ ʪʦʜʦʨʭʦʡʣʦʛʜʦʭ ʤʫʞ  
Ὀ-ʠʡʥ ʜʵʜ ʦʣʦʥʣʦʛ ʙʘʡʭ ʸʩʪʦʡ (ɾʠʰʵʵʥ ʜʵʵʨʵʵʩ ʘʞʠʛʣʘʩʘʥ). ʀʡʤʜ ʵʥʵ 

ʜʘʚʭʘʨ ʬʫʥʢʮʠʡʥ ʪʦʜʦʨʭʦʡʣʦʛʜʦʭ ʤʫʞ ʥʴ ὉṖὈ ʙʘʡʭ ώ Ὣὼ ʬʫʥʢʮʠʡʥ 

ʪʦʜʦʨʭʦʡʣʦʛʜʦʭ ʤʫʞ Ὀ -ʠʡʥ ὼ ʵʣʝʤʝʥʪװװʜʵʵʩ ʙװʨʜʵʥʵ. ᴆᴇʨᴇᴇʨ ʭʵʣʙʵʣ, 
Ὣὼ  ʙʘ ὪὫὼ  ʬʫʥʢʮװװʜ ʥʵʛʵʥ ʟʵʨʵʛ ʪʦʜʦʨʭʦʡʣʦʛʜʦʭ װʝʜ ʣ ὪὫ ʬʫʥʢʮ 
ʪʦʜʦʨʭʦʡʣʦʛʜʦʥʦ. 
 ʉʫʨʘʛʯʜʘʘʨ ʞʠʰʵʵ ʛʘʨʛʫʫʣʞ ʬʫʥʢʮʵʥ ʤʘʰʠʥ ʙʦʣʦʥ ʩʫʤʪʘʡ ʜʠʘʛʨʘʤʘʘʨ 
ʠʣʵʨʭʠʡʣװװʣʞ ʜʵʵʨʭ ʪʘʡʣʙʘʨʳʛ ʙʘʪʘʪʛʘʞ ʙʦʣʥʦ. 
 ɼʘʚʭʘʨ ʬʫʥʢʮʠʡʥ ʪʫʭʘʡ ʦʣʞ ʘʚʩʘʥ ʤʵʜʣʵʛ ʜʵʵʨ ʪʫʣʛʫʫʨʣʘʥ ʜʘʨʘʘʭ 
ʭʵʣʙʵʨʠʡʥ ʜʘʩʛʘʣʳʛ ʘʞʠʣʣʫʫʣʘʭ ʭʵʨʵʛʪʵʡ. װתʥʠʡʛ ʜʘʨʘʘ ʜʘʚʭʘʨ 
ʬʫʥʢʮʠʡʥ ʫʣʘʤʞʣʘʣ ʦʣʦʭ װʝʜ ʘʰʠʛʣʘʥʘ. 

1. ώ Ὢὼ  ʙʘ ώ Ὣὼ  ʭʦʸʨ ʬʫʥʢʮ ᴇʛᴇʛʜʩᴇʥᴇᴇʨ ὪὫ ὪὫὼ  ʙʘ 

ὫὪ ὫὪὼ  ʜʘʚʭʘʨ ʬʫʥʢʮװװʜʠʡʛ ʦʣʦʭ, ʜʘʚʭʘʨ ʬʫʥʢʮʠʡʥ ʫʪʛʳʛ ʪʦʜʦʨʭʦʡ 
ʮʵʛ ʜʵʵʨ ʦʣʦʭ ʙʦʜʣʦʛʦ ʙʦʜʦʭ. ʊʫʭʘʡʣʙʘʣ, ʰʫʛʘʤʘʥ ʙʘ ʠʣʪʛʵʛʯ, ʰʫʛʘʤʘʥ 
ʙʘ ʙʫʪʘʨʭʘʡ ʨʘʮʠʦʥʘʣʴ, ʠʣʪʛʵʛʯ ʙʘ ʙʫʪʘʨʭʘʡ ʨʘʮʠʦʥʘʣʴ, ʟʵʨʵʛʪ ʙʘ 
ʙʫʪʘʨʭʘʡ ʨʘʮʠʦʥʘʣʴ, ʰʫʛʘʤʘʥ ʙʘ ʟʵʨʵʛʪ ʬʫʥʢʮʠʡʥ ʭʫʚʴʜ ʜʵʵʨʭ 
ʙʦʜʣʦʛʫʫʜʳʛ ʙʦʜʫʫʣʞ ʙʦʣʥʦ. 

2. ɼʘʚʭʘʨ ʬʫʥʢʮʠʡʥ ʪʦʜʦʨʭʦʡʣʦʛʜʦʭ ʤʫʞ ʙʘ ʫʪʛʳʥ ʤʫʞʠʡʛ ʦʣʦʭ 

3. ὪὫ ὪὫὼ   ʜʘʚʭʘʨ ʬʫʥʢʮ ᴇʛᴇʛʜʩᴇʥᴇᴇʨ ώ Ὢὼ  ʙʘ ώ Ὣὼ 
ʬʫʥʢʮװװʜʠʡʛ ʦʣʦʭ. (1 ʜװʛʵʵʨ ʪᴇʨʣʠʡʥ ʙʦʜʣʦʛʳʥ ʫʨʚʫʫ ʙʦʜʣʦʛʫʫʜ) 

4. ώ Ὢὼ  ʙʘ ώ Ὣὼ  ʭʦʸʨ ʬʫʥʢʮ ᴇʛᴇʛʜʩᴇʥᴇᴇʨ ὪὫ ὪὫὼ  ʙʘ 
ὫὪ ὫὪὼ  ʜʘʚʭʘʨ ʬʫʥʢʮװװʜʠʡʛ ʦʣʦʭ, ʜʘʚʭʘʨ ʬʫʥʢʮʠʡʥ ʫʪʛʳʛ ʪʦʜʦʨʭʦʡ 
ʮʵʛ ʜʵʵʨ ʦʣʦʭ ʙʦʜʣʦʛʦ ʙʦʜʦʭ. ʊʫʭʘʡʣʙʘʣ, ʰʫʛʘʤʘʥ ʙʘ ʠʣʪʛʵʛʯ, ʰʫʛʘʤʘʥ 
ʙʘ ʙʫʪʘʨʭʘʡ ʨʘʮʠʦʥʘʣʴ, ʠʣʪʛʵʛʯ ʙʘ ʙʫʪʘʨʭʘʡ ʨʘʮʠʦʥʘʣʴ, ʟʵʨʵʛʪ ʙʘ 
ʙʫʪʘʨʭʘʡ ʨʘʮʠʦʥʘʣʴ, ʰʫʛʘʤʘʥ ʙʘ ʟʵʨʵʛʪ ʬʫʥʢʮʠʡʥ ʭʫʚʴʜ ʜʵʵʨʭ 
ʙʦʜʣʦʛʫʫʜʳʛ ʙʦʜʫʫʣʞ ʙʦʣʥʦ. 

5. ɼʘʚʭʘʨ ʬʫʥʢʮʠʡʥ ʪʦʜʦʨʭʦʡʣʦʛʜʦʭ ʤʫʞ ʙʘ ʫʪʛʳʥ ʤʫʞʠʡʛ ʦʣʦʭ 

6. ὪὫ ὪὫὼ   ʜʘʚʭʘʨ ʬʫʥʢʮ ᴇʛᴇʛʜʩᴇʥᴇᴇʨ ώ Ὢὼ  ʙʘ ώ Ὣὼ 
ʬʫʥʢʮװװʜʠʡʛ ʦʣʦʭ. (1 ʜװʛʵʵʨ ʪᴇʨʣʠʡʥ ʙʦʜʣʦʛʳʥ ʫʨʚʫʫ ʙʦʜʣʦʛʫʫʜ) 

3.ʚ. 
 
 
 
 

ʋʨʚʫʫ 
ʬʫʥʢʮ,  
ʬʫʥʢʮ ʙʘ 
ʪװװʥʠʡ 
ʫʨʚʫʫ 

Ͻʡʣ ʘʞʠʣʣʘʛʘʘ 1: ʋʨʚʫʫ ʬʫʥʢʮʠʡʥ ʪʘʣʘʘʨ 
ʦʡʣʛʦʭ  
ʍʘʤʛʠʡʥ ʵʥʛʠʡʥ ʞʠʰʵʵʛʵʵʨ ʪʘʡʣʙʘʨʣʘʥ ʵʭʵʣʞ 
ʙʦʣʥʦ. ʊʫʭʘʡʣʙʘʣ:  
Ὢὼ σὼ  ʬʫʥʢʮʠʡʥ ʪʦʜʦʨʭʦʡʣʦʛʜʦʭ ʤʫʞ ʥʴ 

ɸʥʭʘʘʨʘʭ: 
ʊʦʜʦʨʭʦʡʣʦʣʪʦʦʩ  

ὫὪὼ Ὢ Ὢὼ ὼ  

ʙʘʡʥʘ ʛʵʜʛʠʡʛ 
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ʬʫʥʢʮʠʡʥ 
ʭʦʦʨʦʥʜʳʥ 
ʭʘʤʘʘʨʣʳʛ 
ʤʵʜʵʭ  

 

Ὀ τȠυȠφ ʛʵʞ ᴇʛʩᴇʥ ʙʘʡʛ. ʊʵʛʚʵʣ Ὢτ σϽ
τ ρς; Ὢυ σϽυ ρυ; Ὢφ σϽφ ρψ ʛʵʞ 
ʦʣʜʦʭ ʪʫʣ ʫʪʛʳʥ ʤʫʞ ʥʴ Ὁ ρςȠρυȠρψ ʙʘʡʥʘ.  

ʍʵʨʵʚ ὼ ρςȠρυȠρψ ʫʪʛʘ ʘʚʯ ʙʘʡʭʘʜ ὼ ὼ 

ʛʵʞ ʭʘʨʛʘʣʟʫʫʣʙʘʣ ʵʥʵ ʥʴ ʬʫʥʢʮ  (ʬʫʥʢʮʠʡʥ 
ʪʦʜʦʨʭʦʡʣʦʣʪ ʸʩʦʦʨ) ʙʦʣʥʦ. ʕʥʵ ʬʫʥʢʮ ʥʴ 
12-ʠʡʛ 4-ʪ, 15-ʳʛ 5-ʜ, 18-ʳʛ 6-ʜ ʭʘʨʛʘʣʟʫʫʣʞ 
ʙʘʡʥʘ. ʕʥʵ ʬʫʥʢʮʠʡʛ Ὢὼ σὼ  ʬʫʥʢʮʠʡʥ 

ʫʨʚʫʫ ʬʫʥʢʮ ʛʵʞ ʥʵʨʣʵʜʵʛ ʙᴇʛᴇᴇʜ Ὢ  ʛʵʞ 

ʪʵʤʜʵʛʣʵʜʵʛ. Ὢ ὼ ὼ, Ὀ ρςȠρυȠρψ ʛʵʞ 

ʙʠʯʠʞ ʙʦʣʥʦ.  
ɼʵʵʨʭ ʞʠʰʵʵʥ ʜʵʵʨʵʵʩ ʘʞʠʛʣʘʣʪ ʭʠʡʣʛʵʭ 
ʟʘʤʘʘʨ ʪʦʜʦʨʭʦʡʣʦʣʪʳʛ ᴇʛᴇʭ ʥʴ ʟװʡʪʵʡ.  
ʊʦʜʦʨʭʦʡʣʦʣʪ: ʊʦʜʦʨʭʦʡʣʦʛʜʦʭ ʤʫʞ ʥʴ Ὀ ʙʘ 

ʫʪʛʳʥ ʤʫʞ ʥʴ Ὁ ʙʘʡʭ  ώ Ὢὼ  ʬʫʥʢʮ ᴇʛʩᴇʥ 

ʛʵʝ. ʍʵʨʵʚ ʪʦʜʦʨʭʦʡʣʦʛʜʦʭ ʤʫʞ ʥʴ Ὁ ʙʘ ʫʪʛʳʥ 
ʤʫʞ ʥʴ Ὀ ʙʘʡʭ  Ὣȡώ ὼ  (Ὢ ʬʫʥʢʮʠʡʥ ʛʘʨʘʣʪ 
ʥʴ Ὣ ʬʫʥʢʮʠʡʥ ʦʨʦʣʪ ʙʦʣʜʦʛ) Ὣ  ʬʫʥʢʮ ʦʣʜʜʦʛ 

ʙʦʣ ʵʥʵ ʬʫʥʢʮʠʡʛ Ὢ ʬʫʥʢʮʠʡʥ ʫʨʚʫʫ ʛʵʵʜ  Ὢ  
ʛʵʞ ʪʵʤʜʵʛʣʵʜʵʛ. Ͻʡʣ ʘʞʠʣʣʘʛʘʘ 2: ʌʫʥʢʮ ʙʘ 
ʪװװʥʠʡ ʫʨʚʫʫ ʬʫʥʢʮʠʡʥ ʭʦʦʨʦʥʜʳʥ 
ʭʘʤʘʘʨʣʳʛ ʤʵʜʵʭ (ʛʨʘʬʠʢ ʥʴ y x=  ʰʫʣʫʫʥʳ 

ʭʫʚʴʜ ʪʵʛʰ ʭʵʤʪʵʡ ʙʘʡʜʛʠʡʛ ʤʵʜʵʭ) 
ʕʭʣʵʵʜ, Ὢὼ σὼ ʙʘ ʪװװʥʠʡ ʫʨʚʫʫ  Ὢ ὼ

ὼ ʬʫʥʢʮʠʡʥ ʛʨʘʬʠʢʠʡʛ ʙʘʡʛʫʫʣʞ ʘʞʠʛʣʘʣʪ 

ʭʠʡʣʛʵʭ ʥʴ ʟװʡʪʵʡ. ɸʞʠʛʣʘʣʪ ʜʵʵʨ 
ʥʜʵʩʣʵʥ Ὢὼ ʙʘ Ὢװ ὼ  ʬʫʥʢʮʠʡʥ ʛʨʘʬʠʢ ʥʴ 

ώ ὼ ʰʫʣʫʫʥʳ ʭʫʚʴʜ ʪʵʛʰ ʭʵʤʪʵʡ ʙʘʡʞ 
ʤʘʛʘʜʛװʡ ʛʵʞ ʜװʛʥʵʞ ʙʦʣʦʭ ʶʤ. װתʥʠʡ ʜʘʨʘʘ 
ʠʣװװ ʝʨᴇʥʭʠʡ ʪʦʭʠʦʣʜʦʣʜ ʘʞʠʛʣʘʣʪ ʭʠʡʥʵ.  
 

ʘʞʠʣʣʫʫʣʘʭ ʥʴ ʯʫʭʘʣ. 
ᴆʤʥᴇʭ ʞʠʰʵʵʥ ʜʵʵʨ 
Ὢὼ σὼ ; Ὀ τȠυȠφ  
ʬʫʥʢʮʠʡʥ ʫʨʚʫʫ ʥʴ 

Ὢ ὼ ὼ , Ὀ

ρςȠρυȠρψ  ʙʘʡʥʘ ʛʵʞ 
ʪʦʜʦʨʭʦʡʣʩʦʥ. 

Ὢ Ὢὼ σὼ ὼ   

ʥᴇʭʮᴇʣ ʙʠʝʣʞ ʙʘʡʥʘ.  
 

ώ Ὢὼ  ʬʫʥʢʮʠʡʥ ʛʨʘʬʠʢʠʡʛ ώ ὼ ʰʫʣʫʫʥʳ 

ʭʫʚʴʜ ʪʵʛʰ ʭʵʤʪʵʡ ʭʫʚʠʨʛʘʞ ὅ  ʤʫʨʫʡʛ ʛʘʨʛʘʥ 

ʘʚʩʘʥ ʛʵʝ.  

ώ Ὢὼ ʬʫʥʢʮʠʡʥ ʛʨʘʬʠʢ ʜʵʵʨ ʦʨʰʠʭ  ὃὥȟὦ 

ʮʵʛʪʵʡ ώ ὼ ʰʫʣʫʫʥʳ ʭʫʚʴʜ ʪʵʛʰ ʭʵʤʪʵʡ 

ʦʨʰʠʭ ʮʵʛ ʥʴ ὃᴂὦȟὥ  ʛʵʜʛʠʡʛ ʘʞʠʛʣʫʫʣʘʭ 

ʭʵʨʵʛʪʵʡ. ᴆᴇʨᴇᴇʨ ʭʵʣʙʵʣ, ὃȟὃᴂ ʮʵʛʠʡʥ ʭʫʚʴʜ 

ὼȟώ- ʢʦʦʨʜʠʥʘʪ ʥʴ ʩʦʣʠʛʜʩʦʥ ʙʘʡʥʘ. ʀʡʤʜ 

ώ Ὢὼ  ʪʵʛʰʠʪʛʵʣʜ ὼȟώ-ʠʡʥ װװʨʛʠʡʛ ʩʦʣʠʭ 

ʟʘʤʘʘʨ ὅ ʤʫʨʫʡʥ ʪʵʛʰʠʪʛʵʣʠʡʛ ʛʘʨʛʘʥ ʘʚʯ 

ʙʦʣʥʦ. 

 ώ Ὢὼ  ʬʫʥʢʮʠʡʥ ʛʨʘʬʠʢ ʜʵʵʨ ʦʨʰʠʭ 

ʮʵʛʠʡʥ ʢʦʦʨʜʠʥʘʪʳʛ ὥȟὪὥ  ʛʵʞ ʙʠʯʠʞ ʙʦʣʦʭ 

ʪʫʣ  ὅ ʤʫʨʫʡ ʜʵʵʨ ʦʨʰʠʭ ʮʵʛʠʡʥ ʢʦʦʨʜʠʥʘʪ ʥʴ 

 Ὢὥȟὥ ʙʘʡʥʘ. 

 

ʕʥʜʵʵʩ ʭʵʨʵʚ ╒ ʤʫʨʫʡʥ ʪʵʛʰʠʪʛʵʣʠʡʛ ◐ ▌● ʭʵʣʙʵʨʪ ʙʠʯʠʞ ʙʦʣʜʦʛ 

ʙʦʣ ▌ ʥʴ █ ʬʫʥʢʮʠʡʥ ʫʨʚʫʫ ʬʫʥʢʮ ʙʦʣʦʭ ʙʫʶʫ ▌ █ ● ʙʘʡʥʘ.  

ʀʡʤʜ ʭʵʨʵʚ ▌ ʥʴ █ ʬʫʥʢʮʠʡʥ ʫʨʚʫʫ ʬʫʥʢʮ ʙʦʣ ▌, █ ʬʫʥʢʮʠʡʥ 
ʛʨʘʬʠʢʫʫʜ ◐ ● ʰʫʣʫʫʥʳ ʭʫʚʴʜ ʪʵʛʰ ʭʵʤʪʵʡ ʙʘʡʥʘ ʛʵʞ ʭʵʣʞ ʙʦʣʥʦ.  

ώ Ὢὼ  ʭʵʣʙʵʨʠʡʥ ʪʵʛʰʠʪʛʵʣʵʵʨ ʠʣʵʨʭʠʡʣʵʛʜʵʭ ʷʤʘʨ ʯ ʤʫʨʫʡʛ ώ ὼ 
ʰʫʣʫʫʥʳ ʭʫʚʴʜ ʪʵʛʰ ʭʵʤʪʵʡʛʵʵʨ ʭʫʚʠʨʛʘʥ ὅ ʤʫʨʫʡʛ ʛʘʨʛʘʥ ʘʚʯ ʙʦʣʥʦ. 
ɻʵʚʯ ὅ ʤʫʨʫʡʥ ʪʵʛʰʠʪʛʵʣʠʡʛ ʷʛ ώ Ὣὼ  ʭʵʣʙʵʨʪ ʙʠʯʠʞ ʙʦʣʦʭʛװʡ ʙʘʡʭ 

ʪʦʭʠʦʣʜʦʣ ʙʘʡʜʘʛ. ʊʫʭʘʡʣʙʘʣ, ώ ὼȠ Ὀ ЊȟЊ   ʬʫʥʢʮʠʡʥ ʛʨʘʬʠʢʠʡʛ 
ώ ὼ ʰʫʣʫʫʥʳ ʭʫʚʴʜ ʪʵʛʰ ʭʵʤʪʵʡʛʵʵʨ ʭʫʚʠʨʛʘʥ ὅ ʤʫʨʫʡʛ ʛʘʨʛʘʥ ʘʚʩʘʥ 
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ʛʵʚʵʣ (ʟʫʨʛʠʡʛ ʟʫʨʫʫʣʘʭ) ὅ  ʤʫʨʫʡʥ ʪʵʛʰʠʪʛʵʣʠʡʛ 

ώ ὼ
ȟ ̉̊ ̎ ̑̄̉̊̄ ̝̒̏̌̂̏̌

ὼ ώ
̉̊ ̄̏̌̂̏̌

ώ Ѝὼ  ʛʵʞ ʛʘʨʛʘʥ ʘʚʘʭ ʙʘ  

ὼ Ѝὼ ʪʫʣ ʵʥʵ ʥʴ ʬʫʥʢʮ  ʙʠʰ (ʬʫʥʢʮʠʡʥ ʪʦʜʦʨʭʦʡʣʦʣʪʳʛ ʭʘʥʛʘʭʛװʡ) 

ʶʤ. ʀʡʤʜ ώ ὼȠ Ὀ ЊȟЊ  ʬʫʥʢʮ ʫʨʚʫʫʛװʡ.  

ʍʘʨʠʥ  ώ ὼȠ Ὀ Њȟπ   ʬʫʥʢʮʠʡʥ ʛʨʘʬʠʢʠʡʛ ώ ὼ ʰʫʣʫʫʥʳ ʭʫʚʴʜ 

ʪʵʛʰ ʭʵʤʪʵʡʛʵʵʨ ʭʫʚʠʨʛʘʥ ὅ ʤʫʨʫʡʛ ʛʘʨʛʘʥ ʘʚʩʘʥ ʛʵʚʵʣ (ʟʫʨʛʠʡʛ ʟʫʨʫʫʣʘʭ) 

ὅ ʤʫʨʫʡʥ ʪʵʛʰʠʪʛʵʣʠʡʛ ώ ὼ
ȟ ̉̊ ̎ ̑̄̉̊̄ ̝̒̏̌̂̏̌

ὼ ώ
̉̊ ̄̏̌̂̏̌

ώ Ѝὼ  

ʛʵʞ ʛʘʨʛʘʥ ʘʚʘʭ ʙᴇʛᴇᴇʜ ὼ Ѝὼ ʪʫʣ Ὣ Ѝὼ ʥ  ɹ█ ʬʫʥʢʮʠʡʥ ʫʨʚʫʫ 
ʬʫʥʢʮ (ʬʫʥʢʮʠʡʥ ʪʦʜʦʨʭʦʡʣʦʣʪʳʛ ʭʘʥʛʘʥʘ) ʙʦʣʥʦ. 

3ʛ.   ʍʘʨʠʣʮʘʥ 
ʥʵʛ ʫʪʛʘʪʘʡ 
ʬʫʥʢʮ, 
ᴇʛʩᴇʥ ʬʫʥʢʮ 
ʥʴ ʭʘʨʠʣʮʘʥ 
ʥʵʛ ʫʪʛʘʪʘʡ 
ʵʩʵʭʠʡʛ 
ʪʦʛʪʦʦʭ 
 

Ͻʡʣ ʘʞʠʣʣʘʛʘʘ 1. ʍʘʨʠʣʮʘʥ ʥʵʛ ʫʪʛʘʪʘʡ ʬʫʥʢʮʠʡʛ ʤʵʜʵʭʠʡʥ ʪʫʣʜ ʭʷʣʙʘʨ 
ʞʠʰʵʵʛʵʵʨ ʵʭʣʵʥ ʘʞʠʛʣʘʣʪ ʭʠʡʭ ʥʴ ʟʦʭʠʤʞʪʦʡ.  

ɾʠʰʵʵ 4: Ὢὼ ὼ;  Ὀ ρȠςȠσ ʬʫʥʢʮ ᴇʛʩᴇʥ ʛʵʝ. ʊʵʛʚʵʣ Ὢ ʬʫʥʢʮʠʡʥ 
ʫʪʛʳʥ ʤʫʞ ʥʴ 
 Ὁ ρȠψȠςχ ʙʘʡʥʘ. ʕʥʜʵʵʩ ʭʘʨʘʭʘʜ  Ὢ ʬʫʥʢʮʠʡʥ ʫʪʛʳʥ ʤʫʞʠʡʥ ώ 
ʵʣʝʤʝʥʪ ʙװʨʜ ʭʘʨʛʘʣʟʘʥ Ὢὼ ὼ  ʥᴇʭʮʣʠʡʛ ʭʘʥʛʘʜʘʛ ʙᴇʛᴇᴇʜ 
ʪʦʜʦʨʭʦʡʣʦʛʜʦʭ ʤʫʞʠʜ ʭʘʨʴʷʘʣʘʛʜʘʭ ὼ ɻʣʝʤʵʥʪ ʮʦʨ ʛʘʥʮ ʦʣʜʦʞ ʙʘʡʥʘ. 
ʀʡʤ ʯʘʥʘʨʪʘʡ ʬʫʥʢʮʠʡʛ ʭʘʨʠʣʮʘʥ ʥʵʛ ʫʪʛʘʪʘʡ ʬʫʥʢʮ ʛʵʜʵʛ.  
ʊʦʜʦʨʭʦʡʣʦʣʪ: ʊʦʜʦʨʭʦʡʣʦʛʜʦʭ ʤʫʞ ʥʴ Ὀ ʙʘ ʫʪʛʳʥ ʤʫʞ ʥʴ Ὁ ʙʘʡʭ  
ώ Ὢὼ  ʬʫʥʢʮ ᴇʛʩᴇʥ ʛʵʝ. ʋʪʛʳʥ ʤʫʞ Ὁ ʦʣʦʥʣʦʛʠʡʥ ώ ʵʣʝʤʝʥʪ ʙװʨʠʡʥ 

ʭʫʚʴʜ ʭʘʨʛʘʣʟʘʥ ώ Ὢὼ ʥᴇʭʮʣʠʡʛ ʭʘʥʛʘʜʘʛ ʙᴇʛᴇᴇʜ ὼɴ Ὀ ʪʦʦ ʮʦʨ ʛʘʥʮ 

ʦʣʜʜʦʛ ʙʦʣ Ὢ ʬʫʥʢʮʠʡʛ ʭʘʨʠʣʮʘʥ ʥʵʛ ʫʪʛʘʪʘʡ ʬʫʥʢʮ ʛʵʥʵ. 

ɾʠʰʵʵ 5: Ὢὼ ὼ;  Ὀ ρȠςȠσ ʬʫʥʢʮ ᴇʛʩᴇʥ ʛʵʝ. ʊʵʛʚʵʣ Ὢ ʬʫʥʢʮʠʡʥ 
ʫʪʛʳʥ ʤʫʞ ʥʴ 
 Ὁ ρȠτȠω ʙʘʡʥʘ. Ὢ ʬʫʥʢʮʠʡʥ ʫʪʛʳʥ ʤʫʞʠʡʥ ώ ʵʣʝʤʝʥʪ ʙװʨʜ ʭʘʨʛʘʣʟʘʥ 
Ὢὼ ὼ ʥᴇʭʮʣʠʡʛ ʭʘʥʛʘʜʘʛ ʙᴇʛᴇᴇʜ ʪʦʜʦʨʭʦʡʣʦʛʜʦʭ ʤʫʞʠʡʥ ὼ ʪʦʦ ʥʵʛʵʵʩ 
ʦʣʦʥ ʦʣʜʦʞ ʙʘʡʛʘʘʛ ʘʞʠʛʣʘʞ ʙʦʣʥʦ. ʀʡʤʜ  Ὢὼ ὼ ȠὈ ρȠςȠσ  
ʬʫʥʢʮ ʭʘʨʠʣʮʘʥ ʥʵʛ ʫʪʛʘʪʘʡ ʙʠʰ.  

ʍʘʨʠʥ Ὢὼ ὼ;  Ὀ ρȠςȠσ ʬʫʥʢʮʠʡʥ ʭʫʚʴʜ ʫʪʛʳʥ ʤʫʞʠʡʥ  ώ ʵʣʝʤʝʥʪ 

ʙװʨʜ ʭʘʨʛʘʣʟʘʥ Ὢὼ ὼ  ʥᴇʭʮʣʠʡʛ ʭʘʥʛʘʜʘʛ ʙᴇʛᴇᴇʜ ʪʦʜʦʨʭʦʡʣʦʛʜʦʭ 
ʤʫʞʠʡʥ ὼ ʪʦʦ ʷʛ ʥʵʛ ʦʣʜʦʞ ʙʘʡʥʘ.  

ʀʡʤʜ Ὢὼ ὼ;  Ὀ ρȠςȠσ ʬʫʥʢʮ ʥʴ ʭʘʨʠʣʮʘʥ ʥʵʛ ʫʪʛʘʪʘʡ ʬʫʥʢʮ ʶʤ. 

ʄᴇʥ Ὢὼ ὼ ;  Ὀ ρȠςȠσ  ʬʫʥʢʮʠʡʥ ʭʫʚʴʜ ʫʪʛʳʥ ʤʫʞʠʡʥ  ώ 
ʵʣʝʤʝʥʪ ʙװʨʜ ʭʘʨʛʘʣʟʘʥ Ὢὼ ὼ  ʥᴇʭʮʣʠʡʛ ʭʘʥʛʘʜʘʛ ʙᴇʛᴇᴇʜ 
ʪʦʜʦʨʭʦʡʣʦʛʜʦʭ ʤʫʞʠʡʥ ὼ ʪʦʦ ʷʛ ʥʵʛ ʦʣʜʦʭ ʪʫʣ ʭʘʨʠʣʮʘʥ ʥʵʛ ʫʪʛʘʪʘʡ 
ʬʫʥʢʮ ʙʘʡʥʘ.  
Ͻʡʣ ʘʞʠʣʣʘʛʘʘ 2. ʋʨʚʫʫ ʬʫʥʢʮ ʦʨʰʠʥ ʙʘʡʭ ʥᴇʭʮʣʠʡʛ ʤʵʜʵʭ,  ʭʘʨʠʣʮʘʥ 
ʥʵʛ ʫʪʛʘʪʘʡ ʬʫʥʢʮʠʡʥ ʫʨʚʫʫʛ ʦʣʦʭ  
3(ʝ) ʭʵʩʵʛʪ ʘʚʯ װʟʩʵʥʵʵʨ ʟʘʨʠʤ ʬʫʥʢʮ ʫʨʚʫʫʪʘʡ, ʟʘʨʠʤ ʬʫʥʢʮʵʜ ʫʨʚʫʫ 
ʙʘʡʭʛװʡ ʙʘʡʞ ʙʦʣʦʭ ʪʫʭʘʡ װʟʩʵʥ. ʀʡʤʜ ʷʤʘʨ ʬʫʥʢʮ ʫʨʚʫʫʪʘʡ ʙʘʡʭ ʪʫʭʘʡ 
ʘʩʫʫʣʪʘʘʨ ʩʵʜʵʣʞװװʣʵʥ ʵʭʵʣʞ ʙʦʣʥʦ.  
ʍʵʨʵʚ  ώ Ὢὼ  ʬʫʥʢʮʠʡʥ ʫʨʚʫʫ ʥʴ  ώ Ὢ ὼ  ʬʫʥʢʮ ʙʦʣ ʫʨʚʫʫ 

ʬʫʥʢʮʠʡʥ ʪʦʜʦʨʭʦʡʣʦʣʪ ʸʩʦʦʨ Ὢ Ὢ Ὢ Ὢὼ ὼ (ʜʘʚʭʘʨ ʬʫʥʢʮʠʡʥ 
ʪʦʜʦʨʭʦʡʣʦʣʪʳʛ ʩʘʥʫʫʣʘʭ) ʙʘʡʭ ʪʫʭʘʡ ʷʨʠʣʮʘʭ ʥʴ ʯʫʭʘʣ. ʕʥʜʵʵʩ ʜʘʚʭʘʨ 
ʬʫʥʢʮ ʦʨʰʠʥ ʙʘʡʭ ʥᴇʭʮʣʠʡʛ ʩʵʨʛʵʵʥ ʩʘʥʘʚʘʣ ʜʘʨʘʘʭ ʜװʛʥʵʣʪʠʡʛ ʛʘʨʛʘʥ 
ʘʚʥʘ.    
ʋʨʚʫʫ ʬʫʥʢʮ ʦʨʰʠʥ ʙʘʡʭ ʥᴇʭʮᴇʣ: ώ Ὢὼ  ʬʫʥʢʮ  ʫʨʚʫʫʪʘʡ ʙʘʡʭ 
ʟʘʡʣʰʛװʡ ʙᴇʛᴇᴇʜ ʭװʨʵʣʮʵʵʪʵʡ ʥᴇʭʮᴇʣ ʥʴ ʫʛ ʬʫʥʢʮ ʭʘʨʠʣʮʘʥ ʥʵʛ ʫʪʛʘʪʘʡ 
ʙʘʡʭ ʷʚʜʘʣ ʶʤ.  
ʄᴇʥ ʬʫʥʢʮ ʙʘ ʫʨʚʫʫ ʬʫʥʢʮʠʡʥ ʭʫʚʴʜ ʫʪʛʳʥ ʤʫʞ, ʪʦʜʦʨʭʦʡʣʦʛʜʦʭ ʤʫʞ ʥʴ 
ʷʤʘʨ ʭʘʤʘʘʨʘʣʪʘʡ ʙʦʣʦʭʳʛ ʛʨʘʬʠʢ ʘʰʠʛʣʘʥ ʭʵʣʵʣʮʵʞ, ʪʘʡʣʙʘʨʣʘʞ 
ʙʦʣʥʦ.  
ʕʜʛʵʵʨ  ʯʘʥʘʨ, ʪʦʜʦʨʭʦʡʣʦʣʪ ʜʵʵʨ ʪʫʣʛʫʫʨʣʘʥ ʫʨʚʫʫ ʬʫʥʢʮʠʡʛ ʦʣʦʭ 
ʘʣʭʤʫʫʜʳʛ ʛʘʨʛʘʭ ʭʵʨʵʛʪʵʡ. װתʥʠʡ ʜʘʨʘʘ ʭʷʣʙʘʨ ʪʦʭʠʦʣʜʦʣʜ ʬʫʥʢʮʠʡʥ 
ʫʨʚʫʫʛ ʦʣʫʫʣʘʭ ʙʦʜʣʦʛʫʫʜ ʙʦʜʫʫʣʥʘ.  
 



19 
 

3.ʜ. ᴆʩᴇʭ, 
ʙʫʫʨʘʭ 
ʬʫʥʢʮʠʡʥ 
ʪʫʭʘʡ 
ʦʡʣʛʦʭ 

ʍʷʣʙʘʨ ʞʠʰʵʵ ʘʚʘʥ ʵʭʵʣʞ ʙʦʣʥʦ. ʊʫʭʘʡʣʙʘʣ        
ώ Ὢὼ  ʬʫʥʢʮʠʡʥ ʛʨʘʬʠʢ ʟʫʨʘʛʪ װʟװװʣʩʵʥ 
ʙʘʡʜʣʘʘʨ ᴇʛʩᴇʥ ʛʵʝ. ɸʩʫʫʣʪ ʘʩʫʫʭ ʟʘʤʘʘʨ 
ʩʫʨʘʛʯʜʳʥ ʪᴇʩᴇᴇʣʣʠʡʛ ʰʘʣʛʘʞ ʙʦʣʥʦ. 
ʊᴇʩᴇᴇʣᴇʣ ʜʵʵʨ ʪʫʣʛʫʫʨʣʘʥ ʜʘʨʘʘʭ 
ʪʦʜʦʨʭʦʡʣʦʣʪʫʫʜʳʛ ᴇʛʥᴇ. ʊʦʜʦʨʭʦʡʣʦʣʪ: 

ώ Ὢὼ  ʬʫʥʢʮʠʡʥ ʪʦʜʦʨʭʦʡʣʦʛʜʦʭ ʤʫʞʠʡʥ 
ʜʵʜ ʟʘʚʩʘʨ ὥȟὦ-ʠʡʛ ʘʚʯ װʟʴʝ.  
ʍʵʨʵʚ ὥȟὦ ʟʘʚʩʘʨʪ ʦʨʰʜʦʛ ʙᴇʛᴇᴇʜ  ὼ ὼ  
ʥᴇʭʮʣʠʡʛ ʭʘʥʛʘʭ ʷʤʘʨ ʯ  ὼȟὼ  ʪʦʦʥʳ ʭʫʚʴʜ  

1. Ὢὼ Ὢὼ  ʙʘʡʜʘʛ ʙʦʣ ώ Ὢὼ 
ʬʫʥʢʮʠʡʛ ὥȟὦ ʟʘʚʩʘʨ ʜʵʵʨ ᴇʩᴇʭ ʬʫʥʢʮ ʛʵʥʵ. 

2. Ὢὼ Ὢὼ  ʙʘʡʜʘʛ ʙʦʣ ώ Ὢὼ 

ʬʫʥʢʮʠʡʛ ὥȟὦ  ʟʘʚʩʘʨ ʜʵʵʨ ʙʫʫʨʘʭ ʬʫʥʢʮ 
ʛʵʥʵ. 
ʊʦʜʦʨʭʦʡʣʦʣʪ ᴇʛʩʥʠʡ ʜʘʨʘʘ װʟʩʵʥ ʭʷʣʙʘʨ 
ʬʫʥʢʮװװʜʠʡʥ ʭʫʚʴʜ ᴇʩᴇʭ ʙʫʫʨʘʭ ʟʘʚʩʨʳʛ 
ʦʣʫʫʣʘʭ ʜʘʩʛʘʣ ʘʞʠʣʣʘʭ ʭʵʨʵʛʪʵʡ.  

 

3.ʝ. ʊʵʛʰ, 
ʩʦʥʜʛʦʡ 
ʬʫʥʢʮ, 
ᴇʛʩᴇʥ ʬʫʥʢʮ 
ʪʵʛʰ, 
ʩʦʥʜʛʦʡ 
ʵʩʵʭʠʡʛ 
ʪʦʛʪʦʦʭ  
 

Ὢὼ ὼ ; Ὢὼ ὼ  ʢʚʘʜʨʘʪ ʙʦʣʦʥ ʢʫʙ ʬʫʥʢʮʠʡʥ ʞʠʰʵʵʛʵʵʨ ʵʭʵʣʞ 
ʙʦʣʥʦ. 
 ὼ ρȠ ςȠ ʛʵʭ ʤʵʪ ʪʦʜʦʨʭʦʡ ʫʪʛʫʫʜ ʜʵʵʨ ʬʫʥʢʮʠʡʥ ʫʪʛʳʛ ʦʣʫʫʣʞ 
ʘʞʠʛʣʫʫʣʩʘʥʳ ʜʘʨʘʘ ʝʨᴇʥʭʠʡ ʪʦʭʠʦʣʜʦʣʜ ʪʦʜʦʨʭʦʡʣʦʛʜʦʭ ʤʫʞʠʡʥ ʜʫʨʳʥ 
ὼ ʪʦʦ ʘʚʘʭʘʜ  

Ὢ ὼ ὼ ὼ Ὢὼ  ʙʘʡʥʘ ʛʵʞ ʜװʛʥʵʣʪ ʛʘʨʛʘʥʘ. ʀʡʤ ʯʘʥʘʨʪʘʡ 
ʬʫʥʢʮʠʡʛ ʪʵʛʰ ʬʫʥʢʮ ʛʵʜʵʛ.  

ʄᴇʥ Ὢ ὼ ὼ ὼ Ὢὼ  ʙʘʡʥʘ ʛʵʞ ʜװʛʥʵʣʪ ʛʘʨʛʘʥʘ. ʀʡʤ 
ʯʘʥʘʨʪʘʡ ʬʫʥʢʮʠʡʛ ʩʦʥʜʛʦʡ ʬʫʥʢʮ ʛʵʜʵʛ. װתʥʠʡ ʜʘʨʘʘ ʪʵʛʰ ʙʘ ʩʦʥʜʛʦʡ 
ʬʫʥʢʮʠʡʥ ʪʦʜʦʨʭʦʡʣʦʣʪʳʛ ʛʘʨʛʘʭ ʥʴ ʟװʡʪʵʡ.  
ʊʦʜʦʨʭʦʡʣʦʣʪ: ώ Ὢὼ ʬʫʥʢʮʠʡʥ ʭʫʚʴʜ ʪʦʜʦʨʭʦʡʣʦʛʜʦʭ ʤʫʞʘʘʩ ʷʤʘʨ ʯ 

ὼ ʪʦʦ ʘʚʘʭʘʜ Ὢ ὼ Ὢὼ ʥᴇʭʮᴇʣ ʙʠʝʣʜʵʛ ʙʦʣ ώ Ὢὼ ʬʫʥʢʮʠʡʛ ʪʵʛʰ, 
Ὢ ὼ Ὢὼ  ʥᴇʭʮᴇʣ ʙʠʝʣʜʵʛ ʙʦʣ ʩʦʥʜʛʦʡ ʬʫʥʢʮ ʛʵʥʵ. ʕʥʵ ʭʦʸʨ 
ʥᴇʭʮʣʠʡʥ ʘʣʴ ʥʴ ʯ ʙʠʝʣʜʵʛʛװʡ ʙʦʣ ʪʵʛʰ ʯ ʙʠʰ ʩʦʥʜʛʦʡ ʯ ʙʠʰ ʬʫʥʢʮ 
ʛʵʥʵ. 
ᴆʤʥᴇ ʘʚʩʘʥ ʢʚʘʜʨʘʪ ʙʦʣʦʥ ʢʫʙ ʬʫʥʢʮʠʡʥ ʛʨʘʬʠʢʠʡʛ ʙʘʡʛʫʫʣʞ ʘʞʠʛʣʘʣʪ 
ʭʠʡʭ ʟʘʤʘʘʨ ʪʵʛʰ ʙʦʣʦʥ ʩʦʥʜʛʦʡ ʬʫʥʢʮʠʡʥ ʛʨʘʬʠʢ ʷʤʘʨ ʯʘʥʘʨʪʘʡ 
ʙʦʣʦʭʳʛ ʘʞʠʛʣʫʫʣʞ ʜװʛʥʵʣʪ ʛʘʨʛʘʭ ʭʵʨʵʛʪʵʡ. ʊʵʛʰ ʬʫʥʢʮʠʡʥ ʛʨʘʬʠʢ ʥʴ 
ὕὼ ʪʵʥʭʣʵʛʠʡʥ ʭʫʚʴʜ ʪʵʛʰ ʭʵʤʪʵʡ, ʩʦʥʜʛʦʡ ʬʫʥʢʮʠʡʥ ʛʨʘʬʠʢ ʥʴ 
ʢʦʦʨʜʠʥʘʪʳʥ ʵʭʠʡʥ ʭʫʚʴʜ ʪʵʛʰ ʭʵʤʪʵʡ ʙʘʡʜʘʛ ʛʵʩʵʥ ʜװʛʥʵʣʪʠʡʛ ʭʠʡʥʵ.  
ʉʘʥʘʤʞ: ʕʥʵ ʤʵʜʣʵʛ ʥʴ ʜʘʨʘʘ ʬʫʥʢʮʠʡʛ ʰʠʥʞʠʣʞ ʛʨʘʬʠʢ ʙʘʡʛʫʫʣʘʭ װʝʜ 
ʭʵʨʵʛ ʙʦʣʥʦ. 

3.ʸ. ɿʵʨʵʛʪ 
ʬʫʥʢʮ, 
ʪװװʥʠʡ 
ʛʨʘʬʠʢ, 
ʯʘʥʘʨʳʛ 
ʤʵʜʵʭ 

Ὢὼ ὼȟὶ ρȟςȟσ   ʭʵʣʙʵʨʠʡʥ ʬʫʥʢʮװװʜʠʡʥ ʛʨʘʬʠʢ, ʯʘʥʘʨʳʛ 
ʩʫʜʘʣʥʘ.  
 

3ʞ* ώ Ὢὼ  
ʬʫʥʢʮʠʡʥ 
ʛʨʘʬʠʢ 
ЊʛʩЊʥ Ͼʝʜ  

ώ ὥὪὼ ; 
ώ Ὢὼ ὥ; 
ώ Ὢὼ ὥ; 

ώ Ὢὥὼ  
ʬʫʥʢʮʠʡʥ 
ʛʨʘʬʠʢʠʡʛ 

ώ Ὢὼ ʬʫʥʢʮʠʡʥ ʛʨʘʬʠʢʠʡʛ ʰʠʣʞװװʣʵʭ, ʩʫʥʛʘʭ, ʘʛʰʘʘʭ, ʪʵʛʰ ʭʵʤʵʵʨ 
ʭʫʚʠʨʛʘʭ ʛʵʭ ʤʵʪʵʵʨ ʦʣʦʥ ʪᴇʨʣʠʡʥ ʭʫʚʠʨʛʘʣʪʘʘʨ ʛʨʘʬʠʢʠʡʛ ʙʘʡʛʫʫʣʞ 
ʙʦʣʥʦ.  
Ͻʡʣ ʘʞʠʣʣʘʛʘʘ 1. ɻʨʘʬʠʢʠʡʛ ʟᴇᴇʭ, ʰʠʣʞװװʣʵʭ 
ʘ) ɹʦʩʦʦ ʪʵʥʭʣʵʛʠʡʥ ʜʘʛʫʫ ʰʠʣʞʠʣʪȢώ Ὢὼ  ʬʫʥʢʮʠʡʥ ʛʨʘʬʠʢ 
ᴇʛᴇʛʜʩᴇʥ ʛʵʝ (ʙʘʡʛʫʫʣʞ ʯʘʜʜʘʛ).  ʊʵʛʚʵʣ  ώ Ὢὼ ὧ,  ὧ π ʬʫʥʢʮʠʡʥ 

ʛʨʘʬʠʢ ʥʴ ώ Ὢὼ  ʬʫʥʢʮʠʡʥ ʛʨʘʬʠʢʠʡʛ ὕώ ʪʵʥʭʣʵʛʠʡʥ ʜʘʛʫʫ  ̒ʥʵʛʞʵʵʨ 
ʜʵʵʰ ʰʠʣʞװװʣʵʭʵʜ ʛʘʨʥʘ.  
ʍʘʨʠʥ ὧ π װʝʜ ώ Ὢὼ ὧ  ʬʫʥʢʮʠʡʥ ʛʨʘʬʠʢ ʥʴ ώ Ὢὼ  ʬʫʥʢʮʠʡʥ 
ʛʨʘʬʠʢʠʡʛ ὕώ ʪʵʥʭʣʵʛʠʡʥ ʜʘʛʫʫ ȿ̒ȿ ʥʵʛʞʵʵʨ ʜʦʦʰ ʰʠʣʞװװʣʵʭʵʜ ʛʘʨʥʘ. 
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ʙʘʡʛʫʫʣʘʭ 
 

ɾʠʰʵʵ 6: 
2( )f x x=  ʬʫʥʢʮʠʡʥ 

ʛʨʘʬʠʢʠʡʛ ʙʘʡʛʫʫʣʞ ʯʘʜʥʘ. װתʥʠʡʛ 

ʘʰʠʛʣʘʥ 
2( ) 1 1y f x x= + = + 

ʬʫʥʢʮʠʡʥ ʛʨʘʬʠʢʠʡʛ ʙʘʡʛʫʫʣʲʷ. Ὢὼ 
ʬʫʥʢʮʠʡʥ ʛʨʘʬʠʢʠʡʥ ʮʵʛ ʙװʨʠʡʥ  
ʦʨʜʠʥʘʪ ʥʴ 1 ʥʵʛʞʵʵʨ ʜʵʵʰ ʰʠʣʞʠʥʵ 

ʛʵʩʵʥ װʛ. ʍʘʨʠʥ 
2( ) 1 1y f x x= - = - 

ʬʫʥʢʮʠʡʥ ʛʨʘʬʠʢʠʡʥ ʙʘʡʛʫʫʣʥʘ ʛʵʚʵʣ  
Ὢὼ  ʬʫʥʢʮʠʡʥ  ʛʨʘʬʠʢʠʡʥ ʮʵʛ ʙװʨʠʡʥ  

ώ ʢʦʦʨʜʠʥʘʪ ʥʴ 1-ʵʵʨ ʭʘʩʘʛʜʘʥʘ. ɿʫʨʘʛ 
ʜʵʵʨ ʭʘʤʪʘʜ ʥʴ ʟʫʨʞ   ʭʘʨʫʫʣʣʘʘ.  
ʙ) ʍʵʚʪʵʵ ʪʵʥʭʣʵʛʠʡʥ ʜʘʛʫʫ ʰʠʣʞʠʣʪ. 

ώ Ὢὼ  ʬʫʥʢʮʠʡʥ ʛʨʘʬʠʢ ᴇʛᴇʛʜʩᴇʥ 

(ʙʘʡʛʫʫʣʞ ʯʘʜʜʘʛ) ʛʵʝ. ʊʵʛʚʵʣ  ώ Ὢὼ
ὧ; ὧ π  ʬʫʥʢʮʠʡʥ ʛʨʘʬʠʢ ʥʴ ώ Ὢὼ 

ʬʫʥʢʮʠʡʥ  ʛʨʘʬʠʢʠʡʛ ὕὼ ʪʵʥʭʣʵʛʠʡʥ 

ʩᴇʨᴇʛ ʯʠʛʣʵʣ ʜʘʛʫʫ ὧ  ʥʵʛʞʵʵʨ 
ʰʠʣʞװװʣʵʭʵʜ ʛʘʨʥʘ. ʍʘʨʠʥ ώ Ὢὼ ὧ   

ʬʫʥʢʮʠʡʥ ʛʨʘʬʠʢ ʥʴ ώ Ὢὼ ʬʫʥʢʮʠʡʥ 

ʛʨʘʬʠʢʠʡʛ ὕὼ ʪʵʥʭʣʵʛʠʡʥ ʵʝʨʵʛ ʯʠʛʣʵʣ 
ʜʘʛʫʫ ȿὧȿ  ʥʵʛʞʵʵʨ ʰʠʣʞװװʣʵʭʵʜ ʛʘʨʥʘ. 
 

 
 
 
ʉʘʥʘʤʞ: 

2 2( 1) ( 1) , ( 2) ( 2)y f x x y f x x= + = + = + = + 

ʬʫʥʢʮװװʜʠʡʥ ʛʨʘʬʠʢ ʥʴ ώ ὼ  
ʬʫʥʢʮʠʡʥ ʛʨʘʬʠʢʠʡʛ ὕὼ 
ʪʵʥʭʣʵʛʠʡʥ ʩᴇʨᴇʛ ʯʠʛʣʵʣ ʜʘʛʫʫ 
1 ʙʦʣʦʥ 2 ʥʵʛʞʵʵʨ 
ʰʠʣʞװװʣʵʭʵʜ ʛʘʨʥʘ.  
 

ɾʠʰʵʵ 7:  
2( )y f x x= =  ʬʫʥʢʮʠʡʥ 

ʛʨʘʬʠʢʠʡʛ ʘʰʠʛʣʘʥ 
2 2( 1) ( 1) , ( 2) ( 2)y f x x y f x x= - = - = - = -

  
ʬʫʥʢʮװװʜʠʡʥ ʛʨʘʬʠʢʠʡʛ ʙʘʡʛʫʫʣʲʷ.  

ώ ὼ  ʬʫʥʢʮʠʡʥ ʛʨʘʬʠʢʠʡʛ ὕὼ 
ʪʵʥʭʣʵʛʠʡʥ ʵʝʨʵʛ ʯʠʛʣʵʣ ʜʘʛʫʫ 1 ʙʦʣʦʥ 
2 ʥʵʛʞʵʵʨ ʰʠʣʞװװʣʞ ʛʘʨʛʘʥ ʘʚʥʘ 
(ɿʫʨʛʠʡʛ ʭʘʨʥʘ ʫʫ).  

 

 

Ͻʡʣ ʘʞʠʣʣʘʛʘʘ 2.  ɻʨʘʬʠʢʠʡʛ ʩʫʥʛʘʭ, ʘʛʰʘʘʭ. 
ʘ) ɹʦʩʦʦ ʪʵʥʭʣʵʛʠʡʥ ʜʘʛʫʫ ʩʫʥʛʘʭ, ʘʛʰʘʘʭ. 

ώ Ὢὼ  ʬʫʥʢʮʠʡʥ ʛʨʘʬʠʢʠʡʛ ʙʘʡʛʫʫʣʩʘʥ ʛʵʝ. ʊʵʛʚʵʣ  ( )y cf x= ; ὧ π  

( ( )y cf x= ; ὧ π)  ʬʫʥʢʮʠʡʥ ʛʨʘʬʠʢʠʡʛ ʙʘʡʛʫʫʣʲʷ.  ώ Ὢὼ ʬʫʥʢʮʠʡʥ 

ʛʨʘʬʠʢʠʡʥ ʮʵʛ ʙװʨʠʡʥ ώ- ʢʦʦʨʜʠʥʘʪʳʛ ὧ ʵʵʨ װʨʞװװʣʥʵ ʛʵʩʵʥ װʛ. 

  ɾʠʰʵʵ 8: 
2( )y f x x= =  ʬʫʥʢʮʠʡʥ 

ʛʨʘʬʠʢʠʡʛ ʘʰʠʛʣʘʥ 22 ( ) 2y f x x= =  

ʬʫʥʢʮʠʡʥ ʛʨʘʬʠʢʠʡʛ ʙʘʡʛʫʫʣʲʷ.  2y x=  

ʬʫʥʢʮʠʡʥ ʛʨʘʬʠʢʠʡʥ ʮʵʛ ʙװʨʠʡʥ ώ- 
ʢʦʦʨʜʠʥʘʪʳʛ ς -ʦʦʨ װʨʞװװʣʥʵ. 
ɻʨʘʬʠʢʠʡʛ ʩʫʨʘʛʯʜʘʘʨ ʙʘʡʛʫʫʣʘʭ 

ʭʵʨʵʛʪʵʡ. ʄᴇʥ   Ù ὼ  ʬʫʥʢʮʠʡʥ 

ʛʨʘʬʠʢʠʡʛ ʙʘʡʛʫʫʣʞ π ὧ ρ  ʙʦʣʦʥ   

ὧ ρ ʪʦʭʠʦʣʜʦʣʜ ʭʘʨʴʮʫʫʣʘʥ ʘʞʠʛʣʘʣʪ 
ʭʠʡʣʛʵʥʵ.  

ʍʘʨʠʥ 22 ( ) 2y f x x=- =-  ʬʫʥʢʮʠʡʥ 

ʛʨʘʬʠʢ ʥʴ 2y x=  ʬʫʥʢʮʠʡʥ ʛʨʘʬʠʢʠʡʥ 

ʮʵʛ ʙװʨʠʡʥ ώ  ʢʦʦʨʜʠʥʘʪʳʛ ς -ʦʦʨ 
  .ʣʥʵ. ɻʨʘʬʠʢʠʡʛ ʟʫʨʘʛʪ ʭʘʨʫʫʣʘʚװװʨʞװ

Ù ὼ ʬʫʥʢʮʠʡʥ ʛʨʘʬʠʢʠʡʛ ʙʘʡʛʫʫʣʞ 

π ȿὧȿ ρ ʙʦʣʦʥ   ȿὧȿ ρ ʪʦʭʠʦʣʜʦʣʜ  
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 4.ʇʨʦʛʨʝʩʩ ʙʘ ʙʠʥʦʤ ʟʘʜʘʨʛʘʘ 

ʭʘʨʴʮʫʫʣʘʥ ʘʞʠʛʣʘʣʪ ʭʠʡʣʛʵʭ ʭʵʨʵʛʪʵʡ. 
ʙ) ʍʵʚʪʵʵ ʪʵʥʭʣʵʛʠʡʥ ʜʘʛʫʫ ʩʫʥʛʘʭ, 
ʘʛʰʘʘʭ. 

ώ Ὢὼ  ʬʫʥʢʮʠʡʥ ʛʨʘʬʠʢʠʡʛ 

ʙʘʡʛʫʫʣʩʘʥ ʛʵʝ. ʊʵʛʚʵʣ ( )y f cx= Ƞ ὧ π   

(ώ ὪὧὼȠ ὧ π ) ʬʫʥʢʮʠʡʥ ʛʨʘʬʠʢʠʡʛ 
ʙʘʡʛʫʫʣʲʷ.  ώ Ὢὼ ʬʫʥʢʮʠʡʥ 

ʛʨʘʬʠʢʠʡʥ ʮʵʛ ʙװʨʠʡʥ ὼ- ʢʦʦʨʜʠʥʘʪʳʛ 

1
c

-ʵʵʨ װʨʞװװʣʥʵ ʛʵʩʵʥ װʛ. ʊʦʭʠʦʣʜʦʣ 

ʪʫʩ ʙװʨʠʡʛ ʭʘʤʨʩʘʥ ʞʠʰʵʵ ʙʦʜʫʫʣʘʭ 
ʭʵʨʵʛʪʵʡ.  

 

Ͻʡʣ ʘʞʠʣʣʘʛʘʘ 3. ʌʫʥʢʮʠʡʥ ʛʨʘʬʠʢʠʡʛ 
ʜʘʨʘʘʣʘʥ ʭʫʚʠʨʛʘʭ 
ʌʫʥʢʮʠʡʥ ʛʨʘʬʠʢʠʡʛ ʟᴇᴇʭ, ʩʫʥʛʘʭ, 
ʘʛʰʘʘʭ ʭʫʚʠʨʛʘʣʪʫʫʜʘʘʨ ʜʘʨʘʘʣʫʫʣʘʥ 
ʭʫʚʠʨʛʘʞ ʙʦʣʥʦ. 

 

ɾʠʰʵʵ 9: ( )y f x=  ʬʫʥʢʮʠʡʥ ʛʨʘʬʠʢ 

ʘʰʠʛʣʘʥ  

ʘ) 3 ( 2)y f x= +           ʙ) 1 (2 )y f x= -   

ʚ) 
1 ( 1)
3

y f x= - + ʬʫʥʢʮʠʡʥ ʛʨʘʬʠʢʠʡʛ 

ʙʘʡʛʫʫʣ. 
ɹʦʜʦʣʪ: ʌʫʥʢʮʠʡʥ ʛʨʘʬʠʢʠʡʛ ʜʘʨʘʘʭ 
ʘʣʭʤʳʥ ʜʘʛʫʫ ʙʘʡʛʫʫʣʥʘ. 

ʘ) ( ) 3 ( ) 3 ( 2)y f x y f x y f x= ­ = ­ = + 

ʙ)

( ) (2 ) (2 ) 1 1 (2 )y f x y f x y f x f x= ­ =- ­ =- + = -

 
ʚ) 

1 1 1( ) ( ) ( 1) ( 1)
3 3 3

y f x f x f x f x= ­ ­ + ­ - + 

ʊʫʭʘʡʣʙʘʣ, 

Ὢὼ ὼ ᴼ ὼ ς ᴼςὼ ς  
ʛʨʘʬʠʢʠʡʛ ʙʘʡʛʫʫʣʞ ʟʫʨʘʛʪ ʭʘʨʫʫʣʘʚ. 

 

ʂʦʜ  ʉʫʨʘʣʮʘʭʫʡʥ 
ʟʦʨʠʣʪ  

ʉʫʨʘʣʮʘʭʫʡʥ װʡʣ ʘʞʠʣʣʘʛʘʘ  ɹʘʛʰʠʜ ᴇʛᴇʭ ʩʘʥʘʤʞ 
ʙʘ ʭʵʨʵʛʣʵʛʜʵʭװװʥ  

4.ʘ. ʊʦʦʥ 
ʜʘʨʘʘʣʣʳʛ 
ᴇʛᴇʭ ʘʨʛʫʫʜʳʛ 
ʤʵʜʵʭ 
 

ɼʫʥʜ ʘʥʛʠʡʥ ʤʘʪʝʤʘʪʠʢʠʡʥ ʭʠʯʵʵʣ ʜʵʵʨ ʜʘʨʘʘʣʘʣ, ʘʨʠʬʤʝʪʠʢ ʙʘ 
ʛʝʦʤʝʪʨʠʡʥ ʧʨʦʛʨʝʩʩʳʥ ʪʫʭʘʡ ʦʡʣʛʦʣʪʪʦʡ ʙʦʣʩʦʥ. ʕʥʵ ʩʫʨʘʣʮʘʭʫʡʥ 
ʟʦʨʠʣʪʳʥ ʭװʨʵʵʥʜ ʩʵʨʛʵʵʥ ʩʘʥʘʥʘ.  
Ͻʡʣ ʘʞʠʣʣʘʛʘʘ 1: ʊʦʦʥ ʜʘʨʘʘʣʘʣ, ʘʨʠʬʤʝʪʠʢ, ʛʝʦʤʝʪʨʠʡʥ ʧʨʦʛʨʝʩʩʳʥ 
ʪʫʭʘʡ ʩʵʨʛʵʵʥ ʩʘʥʫʫʣʘʭ 
 ʥʠʡ ʪʫʣʜ ʜʘʨʘʘʭ ʭʵʣʙʵʨʠʡʥ ʞʠʰʵʵʛʵʵʨ ʵʭʵʣʞ, ʪʦʜʦʨʭʦʡʣʦʣʪʳʛװת
ʩʵʨʛʵʵʥ ʩʘʥʫʫʣʞ ʙʦʣʥʦ. 
ɾʠʰʵʵ 1: ςȟτȟψȟρφȟσςȟȢȢȢȟρπςτȟςπτψ ʪʦʦʥʫʫʜʳʥ ʜʘʨʘʘʣʘʣ ᴇʛᴇʚ.  

ʘ) ɼʘʨʘʘʣʣʳʥ ω ʜװʛʵʵʨ ʛʠʰװװʥʠʡʛ ʦʣ. 
ʙ) ʗʤʘʨ ʟװʡ ʪʦʛʪʦʣʪʦʡ ʜʘʨʘʘʣʘʣ ʙʦʣʦʭ ʪʫʭʘʡ ʷʨʠʣʮ. 
ʊʦʜʦʨʭʦʡʣʦʣʪ 1: ʗʤʘʨ ʥʵʛ ʵʨʵʤʙʵʵʨ ʙʘʡʨʣʘʩʘʥ ʪʦʦʥʫʫʜʳʥ ʦʣʦʥʣʦʛʠʡʛ 
ʜʘʨʘʘʣʘʣ ʛʵʥʵ. 
ʊʵʤʜʵʛʣʵʛʵʵ: ɼʘʨʘʘʣʣʳʥ ʛʠʰװװʥʠʡʛ ʠʭʵʚʯʣʵʥ ʣʘʪʠʥ ʮʘʛʘʘʥ ʪʦʣʛʦʡʥ 
ʞʠʞʠʛ װʩʵʛʵʵʨ ʤᴇʥ ʙʘʨʫʫʥ ʜʦʦʨ ʥʴ ʪʫʭʘʡʥ ʛʠʰװװʥʠʡ ʙʘʡʨʣʘʣʳʥ 
ʜʫʛʘʘʨʳʛ ʭʘʤʪ ʙʠʯʠʞ ʪʵʤʜʵʛʣʵʜʵʛ. 
ʊʦʜʦʨʭʦʡʣʦʣʪ 2: ɼʘʨʘʘʣʘʣʜ ʙʘʡʛʘʘ ʪʦʦ ʙװʨʠʡʛ ʜʘʨʘʘʣʣʳʥ ʛʠʰװװʥ 
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ʛʵʞ ʥʵʨʣʵʥʵ. 
Ͻʡʣ ʘʞʠʣʣʘʛʘʘ 2: ʉʫʨʘʛʯʜʘʜ ʘʨʠʬʤʝʪʠʢ ʧʨʦʛʨʝʩʩ, ʛʝʦʤʝʪʨ ʧʨʦʛʨʝʩʩʳʥ 
ʪʫʭʘʡ ʩʵʨʛʵʵʥ ʩʘʥʫʫʣʘʭ.  
ɼʘʨʘʘʭ ʭʵʣʙʵʨʠʡʥ ʞʠʰʵʵ ʘʚʯ ʪʘʡʣʙʘʨʣʘʥ, ʭʵʣʵʣʮʵʭ ʟʘʤʘʘʨ 
ʪʦʜʦʨʭʦʡʣʦʣʪʳʛ ʵʨʛʵʥ ʩʘʥʫʫʣʞ ʙʦʣʥʦ. 
ɾʠʰʵʵ 2: ɼʘʨʘʘʣʣʳʥ ʟװʡ ʪʦʛʪʣʳʛ ʘʞʠʛʣʘʘʜ, τπ ʙʦʣʦʥ ρππ ʜʫʛʘʘʨ 
ʛʠʰװװʥʠʡʛ ʦʣ.   
1. σȟωȟρυȟςρȟςχȟȣ 

2. ςȟφȟρψȟυτȟρφςȟȢȢȢ 
ʊʦʜʦʨʭʦʡʣʦʣʪ 3: ɼʘʨʘʘʛʠʡʥ ʛʠʰװװʥ ʙװʨ ʥʴ ᴇʤʥᴇʭ ʛʠʰװװʥ ʜʵʵʨ ʪʦʛʪʤʦʣ 
ʪʦʦʛ ʥʵʤʵʭʵʜ ʛʘʨʜʘʛ ʪʦʦʥ ʜʘʨʘʘʣʣʳʛ ʘʨʠʬʤʝʪʠʢ ʧʨʦʛʨʝʩʩ ʛʵʥʵ.  ʕʥʵ 
ʪʦʛʪʤʦʣ ʪʦʦʛ ʘʨʠʬʤʝʪʠʢ ʧʨʦʛʨʝʩʩʳʥ ʷʣʛʘʚʘʨ ʛʵʞ ʥʵʨʣʵʥʵ. ɸʨʠʬʤʝʪʠʢ 

ʧʨʦʛʨʝʩʩʳʥ ʷʣʛʘʚʨʳʛ ʠʭʵʚʯʣʵʥ Ὠ װʩʛʵʵʨ ʪʵʤʜʵʛʣʵʜʵʛ.  
ʊʦʜʦʨʭʦʡʣʦʣʪ 4: ɼʘʨʘʘʛʠʡʥ ʛʠʰװװʥ ʙװʨ ʥʴ ᴇʤʥᴇʭ ʛʠʰװװʥʠʡʛ ʪʦʛʪʤʦʣ 
ʪʦʦʛʦʦʨ װʨʞʠʭʵʜ ʛʘʨʜʘʛ ʪʦʦʥ ʜʘʨʘʘʣʣʳʛ ʛʝʦʤʝʪʨ ʧʨʦʛʨʝʩʩ ʛʵʥʵ. ʕʥʵ 
ʪʦʛʪʤʦʣ ʪʦʦʛ ʛʝʦʤʝʪʨ ʧʨʦʛʨʝʩʩʳʥ ʭʫʚʘʘʨʴ ʛʵʞ ʥʵʨʣʵʥʵ. ɻʝʦʤʝʪʨ 

ʧʨʦʛʨʝʩʩʳʥ ʭʫʚʘʘʨʠʡʛ ʠʭʵʚʯʣʵʥ ή װʩʛʵʵʨ ʪʵʤʜʵʛʣʵʜʵʛ. 

4.ʙ. ɸʨʠʬʤʝʪʠʢ 
ʙʘ ʛʝʦʤʝʪʨ 
ʧʨʦʛʨʝʩʩʳʥ ὲ 
ʜװʛʵʵʨ 
ʛʠʰװװʥʠʡ 
ʪʦʤʴʸʦʛ 
ʛʘʨʛʘʭ, 
ʭʵʨʵʛʣʵʭ 
 

Ͻʡʣ ʘʞʠʣʣʘʛʘʘ 1. ɸʨʠʬʤʝʪʠʢ ʧʨʦʛʨʝʩʩʳʥ ὲ ʜװʛʵʵʨ ʛʠʰװװʥʠʡ ʪʦʤʴʸʦʛ 
ʛʘʨʛʘʭ, ʭʵʨʵʛʣʵʭ 
ʕʥʵ  ʟʦʨʠʣʪʳʥ ʭװʨʵʵʥʜ ʩʫʨʘʛʯʠʜ ʜʘʨʘʘʭ ʤʵʜʣʵʛ, ʯʘʜʚʘʨʳʛ ʵʟʵʤʰʠʥʵ.  
- ɸʨʠʬʤʝʪʠʢ ʧʨʦʛʨʝʩʩʳʥ ὲ ʜװʛʵʵʨ ʛʠʰװװʥʠʡ ʪʦʤʴʸʦʛ ʤʵʜʵʭ. 
- ɸʨʠʬʤʝʪʠʢ ʧʨʦʛʨʝʩʩʳʥ ʭʦʸʨ ʛʠʰװװʥʠʡʛ, ʵʩʚʵʣ ʥʵʛ ʛʠʰװװʥ ʙʘ 
ʷʣʛʘʚʘʨʳʛ ᴇʛʩᴇʥ װʝʜ  ὲ ʜװʛʵʵʨ ʛʠʰװװʥʠʡ ʪʦʤʴʸʦʛ ʛʘʨʛʘʭ, ʭʵʨʵʛʣʵʭ. 
- ɸʨʠʬʤʝʪʠʢ ʧʨʦʛʨʝʩʩʳʥ ʭʦʸʨ ʛʠʰװװʥʠʡʛ, ʵʩʚʵʣ ʥʵʛ ʛʠʰװװʥ ʙʘ 
ʷʣʛʘʚʘʨʳʛ, ʵʩʚʵʣ ὲ-ʜװʛʵʵʨ ʛʠʰװװʥʠʡ ʪʦʤʴʸʦʛ ᴇʛʩᴇʥ װʝʜ ʵʭʥʠʡ ὲ 
ʛʠʰװװʥʠʡ ʥʠʡʣʙʵʨʠʡʛ ʦʣʦʭ 
ɸʨʠʬʤʝʪʠʢ ʧʨʦʛʨʝʩʩʳʥ ὲ ʜװʛʵʵʨ ʛʠʰװװʥʠʡ ʪʦʤʴʸʦʥʳ ʛʘʨʛʘʣʛʘʘʛ ʜʘʨʘʘʭ 
ʞʠʰʵʵʥʠʡ ʪʫʩʣʘʤʞʪʘʡʛʘʘʨ ʩʫʨʘʛʯʠʜʪʘʡ ʭʘʤʪʨʘʥ ʭʠʡʞ ʙʦʣʥʦ. 
ɾʠʰʵʵ 3: ɸʨʠʬʤʝʪʠʢ ʧʨʦʛʨʝʩʩʳʥ ό ὥ ʙʘ ʷʣʛʘʚʘʨ ʥʴ Ὠ ʙʦʣ ʜʘʨʘʘʭ 

ʛʠʰװװʜʠʡʛ ὥȟὨ ʙʦʣʦʥ ὲ-ʵʵʩ ʭʘʤʘʘʨʫʫʣʘʥ ʦʣ. 

ʘ) ό      ʙ) ό       ʚ) ό  
ɹʦʜʦʣʪ: ɻʠʰװװʜʠʡʛ ʜʘʨʘʘʣʫʫʣʘʥ ὥȠ ὥ ὨȠ ὥ ςὨȠ ὥ σὨ  ʛʵʞ ʦʣʦʭ 
ʟʘʤʘʘʨ ʟװʡ ʪʦʛʪʣʳʛ ʘʞʠʛʣʘʞ ʙʦʣʥʦ. ɸʨʠʬʤʝʪʠʢ ʧʨʦʛʨʝʩʩʳʥ 
ʪʦʜʦʨʭʦʡʣʦʣʪ ʘʰʠʛʣʘʘʜ ό ό Ὠ ό Ὠ Ὠ ό ςὨ Ȣ  Ȣ  Ȣ
ό ωψὨ ʛʵʞ ʛʘʨʛʘʥʘ. ʕʥʵ ʟװʡ ʪʦʛʪʣʦʦʨ ό ό ὲ ρὨʪʦʤʴʸʦʛ 
ʛʘʨʛʘʭʘʜ ʯʠʛʣװװʣʥʵ. 
Ͻʡʣ ʘʞʠʣʣʘʛʘʘ 2. ɻʝʦʤʝʪʨ ʧʨʦʛʨʝʩʩʳʥ ὲ ʜװʛʵʵʨ ʛʠʰװװʥʠʡ ʪʦʤʴʸʦʛ 
ʛʘʨʛʘʭ, ʭʵʨʵʛʣʵʭ 
ɼʘʨʘʘʭ ʭʵʣʙʵʨʠʡʥ ʞʠʰʵʵʛʵʵʨ ʵʭʵʣʞ ʙʦʣʥʦ.  
ɾʠʰʵʵ 4: ɻʝʦʤʝʪʨ ʧʨʦʛʨʝʩʩʳʥ ʭʫʚʴʜ ό ὥ ʙʘ ʭʫʚʘʘʨʴ ʥʴ ή ʙʦʣ ʜʘʨʘʘʭ 
ʛʠʰװװʜʠʡʛ ὥȟὨ ʙʦʣʦʥ ὲ-ʵʵʩ ʭʘʤʘʘʨʫʫʣʘʥ ʦʣ. 

ʘ) ό     ʙ) ό      ʚ) ό  
ɹʦʜʦʣʪ: ʇʨʦʛʨʝʩʩʳʥ ʛʠʰװװʜʠʡʛ ʜʘʨʘʘʣʫʫʣʘʥ ʦʣʦʭ ʟʘʤʘʘʨ 5 ʜʫʛʘʘʨ 
ʛʠʰװװʥʠʡʛ ʦʣʞ ʟװʡ ʪʦʛʪʣʳʛ ʘʞʠʛʣʫʫʣʞ ʙʦʣʥʦ. ʕʩʚʵʣ ʥᴇʛᴇᴇ ʪʘʣʘʘʩ 

ό ὥό ὥό Ễ ὥ ή  ʛʵʞ ʦʣʞ ʙʦʣʥʦ. ʕʥʵ ʟװʡ ʪʦʛʪʣʳʛ 
ʘʞʠʛʣʫʫʣʘʥ ό ὥ ή ʪʦʤʲʸʦʛ ʛʘʨʛʘʭ  ʥʴ ʟװʡʪʵʡ. M꜠ʥ ʘʨʠʬʤʝʪʠʢ 
ʧʨʦʛʝʩʩʳʥ ʝʨ꜠ʥʭʠʡ ʛʠʰװװʥʠʡ ʪʦʤʴʸʦʪʦʡ ʭʘʨʮʫʫʣʘʭ ʭʵʨʵʛʪʵʡ. 

4ʚ. ɸʨʠʬʤʝʪʠʢ 
ʙʘ ʛʝʦʤʝʪʨ 
ʧʨʦʛʨʝʩʩʳʥ 
ʵʭʥʠʡ  ὲ 
ʛʠʰװװʥʠʡ 
ʥʠʡʣʙʵʨʠʡʥ 
ʪʦʤʴʸʦʛ 
ʛʘʨʛʘʭ, 
ʭʵʨʵʛʣʵʭ  
 

Ὓ ό ό  Ȣ  Ȣ  Ȣ  ό ό 

Ͻʡʣ ʘʞʠʣʣʘʛʘʘ 1. ɸʨʠʬʤʝʪʠʢ ʧʨʦʛʨʝʩʩʳʥ ʵʭʥʠʡ  ὲ  ʛʠʰװװʥʠʡ 
ʥʠʡʣʙʵʨʠʡʥ ʪʦʤʴʸʦʛ ʛʘʨʛʘʭ, ʭʵʨʵʛʣʵʭ  
ʊʵʤʜʵʛʣʵʛʵʵ: όȟόȟόȟȢȢȢό ʜʘʨʘʘʣʣʳʥ ʵʭʥʠʡ ὲ ʰʠʨʭʵʛ ʛʠʰװװʥʠʡ 
ʥʠʡʣʙʵʨʠʡʛ   Ὓ  ʛʵʞ ʪʵʤʜʵʛʣʵʜʵʛ. ʊʫʭʘʡʣʙʘʣ,  Ὓ  ʥʴ ʜʘʨʘʘʣʣʳʥ ʵʭʥʠʡ 
ʛʫʨʚʘʥ ʛʠʰװװʥʠʡ ʥʠʡʣʙʵʨ ʛʵʩʵʥ ʫʪʛʳʛ ʠʣʵʨʭʠʡʣʥʵ.  
ɸʥʭʘʘʨʘʭ: ό ό  Ȣ  Ȣ  Ȣ  ό  ʥʠʡʣʙʵʨʠʡʛ ʪʦʚʯʦʦʨ В ό  ʛʵʞ 
ʪʵʤʜʵʛʣʵʜʵʛ. װתʥʠʡʛ ʥʠʡʣʙʵʨʠʡʥ ʪʵʤʜʵʛʣʵʛʵʵ ʵʩʚʵʣ ʩʠʛʤʘ ʪʵʤʜʵʛʣʵʛʵʵ 
ʛʵʜʵʛ. ɼʘʨʘʘʣʣʳʥ ʵʭʥʠʡ ὲ  ʰʠʨʭʵʛ ʛʠʰװװʥʠʡ ʥʠʡʣʙʵʨʠʡʛ ʩʠʛʤʘ 
ʪʵʤʜʵʛʣʵʛʵʵ ʘʰʠʛʣʘʥ  

ʛʵʞ ʙʠʯʠʞ ʙʦʣʥʦ. ʊʫʭʘʡʣʙʘʣ, ʜʘʨʘʘʣʣʳʥ ʵʭʥʠʡ ʛʫʨʚʘʥ ʛʠʰװװʥʠʡ 
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Ὓ ὥ  ὥ Ὠ  Ȣ  Ȣ  Ȣ  ὥ ὲ ςὨ ὥ ὲ ρὨ 
Ὓ ὥ ὲ ρὨ ὥ ὲ ςὨ  Ȣ  Ȣ  Ȣ  ὥ Ὠ   ὥ 

ςὛ ςὥ ὲ ρὨ ςὥ ὲ ρὨ  Ȣ  Ȣ  Ȣ  ςὥ ὲ ρὨ 

Ὓ
ὲ

ς
ςὥ ὲ ρὨ

ὲ

ς
ὥ ὥ ὲ ρὨ

ὲ

ς
ό ό  

Ὓ ό ό ό ό ὥ ὥή ὥή ὥρ ή ή  

ήὛ  ὥή ὥή ὥή  ȣ ὥή  

Ὓ ὥ ὥή ὥή  ȣ ὥή  
 ή ρὛ ὥ ὥή  

ʥʠʡʣʙʵʨʠʡʛ ʩʠʛʤʘ ʪʵʤʜʵʛʣʵʛʵʵ ʘʰʠʛʣʘʥ ʙʠʯʚʵʣ  Ὓ ό ό ό
В ό ʙʘʡʥʘ.  

ɾʠʰʵʵ 5:  ɸʨʠʬʤʝʪʠʢ ʧʨʦʛʨʝʩʩʳʥ ό ὥ ʙʘ ʷʣʛʘʚʘʨ ʥʴ Ὠ ʙʦʣ ʜʘʨʘʘʭ 

ʥʠʡʣʙʵʨװװʜʠʡʛ ὥȟὨ ʙʦʣʦʥ ὲ -ʵʵʨ ʠʣʵʨʭʠʡʣ. 
ʘ) Ὓ              ʙ) Ὓ           ʚ) Ὓ 

ɹʦʜʦʣʪ:  4 ʜװʛʵʵʨ ʛʠʰװװʥ ʭװʨʪʵʣ ʦʣʞ ʥʵʤʙʵʣ Ὓ ὥ ὥ Ὠ ὥ ςὨ
ὥ σὨ τὥ φὨ  ʛʵʞ ʛʘʨʘʭ ʙʦʣʦʚʯ ὲ-ʵʵʩ ʭʵʨʭʵʥ ʭʘʤʘʘʨʯ ʙʫʡʛ 

ʘʞʠʛʣʘʭʘʜ ʪᴇʚᴇʛʪʵʡ ʙʘʡʥʘ. ʀʡʤʜ Ὓ-ʠʡʛ ʦʣʦʭ ʪʦʤʴʸʦʛ ᴇᴇʨ ʭʷʣʙʘʨ ʘʨʛʘ 
ʘʰʠʛʣʘʥ ʛʘʨʛʘʞ ʘʚʥʘ. ɼʘʨʘʘʭ ʘʣʭʤʫʫʜʳʥ ʜʘʛʫʫ ʭʘʤʪʨʘʥ ʭʠʡʭ ʥʴ ʟװʡʪʵʡ.  
Ὓïʠʡʛ ʦʣʦʭ ʘʣʭʘʤ  

1. Ὓïʠʡʥ ʠʣʵʨʠʡʣʣʠʡʛ ʙʠʯ. 
2. ɼʦʦʜ ʪʘʣʜ ʥʴ Ὓïʠʡʛ ʭʘʤʛʠʡʥ ʩװװʣʠʡʥ ʛʠʰװװʥʵʵʩ ʭʘʤʛʠʡʥ ʵʭʥʠʡ 
ʛʠʰװװʥ ʨװװ ʙʫʫʨʘʭ ʵʨʵʤʙʵʵʨ ʙʠʯ. 
3. ʊʵʥʮʵʪʛʵʣʠʡʥ ʭʦʸʨ ʪʘʣʳʛ ʭʘʨʛʘʣʟʫʫʣʘʥ ʥʵʤ.  
ɼʵʵʨʭ ʘʣʭʤʫʫʜʳʥ ʜʘʛʫʫ ʛװʡʮʵʪʛʵʚʵʣ: 

ʙʦʣʦʭ ʙʘ ʵʥʜʵʵʩ Ὓ= ςὥ ὲ ρὨ ʛʵʜʛʠʡʛ ʛʘʨʥʘ. ʊʦʤʴʸʦʛʦʦ ʘʰʠʛʣʘʥ  

Ὓ ςὥ ρππρὨ υπςὥ ωωὨ  ʛʵʞ ʦʣʜʦʥʦ. Ὓ = ςὥ ὲ

ρὨ  ʪʦʤʴʸʦʛ ʜʘʨʘʘʭ ʙʘʡʜʣʘʘʨ ʙʘʛʘ ʟʵʨʵʛ ᴇᴇʨʯʠʣʞ Ὓ -ʠʡʛ ʫʛ 
ʧʨʦʛʨʝʩʩʳʥ ʥʵʛʜװʛʵʵʨ ʛʠʰװװʥ, ὲ ʜװʛʵʵʨ ʛʠʰװװʥ ʙʦʣʦʥ ὲ-ʵʵʨ ʠʣʵʨʭʠʡʣʵʭ  

ʪʦʤʴʸʦʛ ʛʘʨʛʘʭ ʭʵʨʵʛʪʵʡ.   
Ͻʡʣ ʘʞʠʣʣʘʛʘʘ 2. ɻʝʦʤʝʪʨ ʧʨʦʛʨʝʩʩʳʥ ʵʭʥʠʡ  ὲ ʛʠʰװװʥʠʡ ʥʠʡʣʙʵʨʠʡʥ 
ʪʦʤʴʸʦʛ ʛʘʨʛʘʭ, ʭʵʨʵʛʣʵʭ 
ɻʝʦʤʝʪʨ ʧʨʦʛʨʝʩʩʠʡʥ ʥʠʡʣʙʵʨʠʡʛ ʦʣʦʭ ʪʦʤʴʸʦʛ ʛʘʨʛʘʭʳʥ ʪʫʣʜ ʜʘʨʘʘʭ 
ʞʠʰʵʵʛʵʵʨ ʵʭʵʣʞ ʙʦʣʥʦ.  
ɾʠʰʵʵ 6:  ɻʝʦʤʝʪʨ ʧʨʦʛʨʝʩʩʳʥ ό ὥ ʙʘ ʭʫʚʘʘʨʴ ʥʴ ή  ʙʦʣ ʜʘʨʘʘʭ 
ʥʠʡʣʙʵʨװװʜʠʡʛ ὥȟὨ ʙʦʣʦʥ ὲ-ʵʵʨ ʠʣʵʨʭʠʡʣ. 

ʘ) Ὓ            ʙ) Ὓ          ʚ) Ὓ 
ɹʦʜʦʣʪ: ʕʭʥʠʡ ʛʫʨʚʘʥ ʛʠʰװװʥʠʡʛ ʥʵʤʙʵʣ  

ʙʦʣʥʦ. ʂʫʙʫʫʜʳʥ ʷʣʛʘʚʨʳʥ ή ρ ή ρ ρ ή ή  ʪʦʤʴʸʦʛ ʵʨʛʵʥ 
ʩʘʥʘʚʘʣ  

Ὓ ὥρ ή ή   ʭʵʣʙʵʨʪʵʡ ʙʠʯʠʞ ʙʦʣʥʦ ʛʵʜʛʠʡʛ ʩʫʨʘʛʯʜʘʘʨ 

ʜװʛʥװװʣʙʵʣ ʩʘʡʥ. ʍʘʨʠʥ Ὓ  ʙʦʣʦʥ Ὓ-ʠʡʛ ʵʥʵ ʘʨʛʘʘʨ ʦʣʦʭʦʜ ʭװʥʜʨʵʣ 

ʩʵʭ ʪʫʣ ᴇᴇʨ ʘʨʛʘ ʘʰʠʛʣʘʥʘ. ɼʘʨʘʘʭ ʘʨʛʳʛ ʘʰʠʣʘʭʳʥ ʪʫʣʜ Ὓװװ
В ό ὥ ὥή ὥή  ȣ ὥή  ʛʵʞ ʠʣʵʨʭʠʡʣʞ ʙʦʣʦʭʳʛ ʩʘʥʘʭ 

ʭʵʨʵʛʪʵʡ. 
Ὓ ïʠʡʛ ʦʣʦʭ ʘʣʭʘʤ  

1. Ὓïʠʡʥ ʠʣʵʨʭʠʡʣʣʠʡʛ  ή ïɻ ʵʨ װʨʞװװʣʞ ʙʠʯ. 

2. ɼʦʦʜ ʪʘʣʜ ʥʴ Ὓ ïʠʡʥ ʠʣʵʨʭʠʡʣʣʠʡʛ ʙʠʯ. 
3. ʊʵʥʮʣʠʡʥ ʭʦʸʨ ʪʘʣʳʛ ʭʘʨʛʘʣʟʫʫʣʘʥ ʭʘʩ. 
ɼʵʵʨʭ ʘʣʭʤʫʫʜʳʥ ʜʘʛʫʫ ʛװʡʮʵʪʛʵʚʵʣ: 

ʛʵʞ ʛʘʨʘʭ ʙʘ ʵʥʜʵʵʩ Ὓ   ʙʦʣʥʦ. ʕʥʵ ʪʦʤʴʸʦʛ ʘʰʠʛʣʘʥ Ὓ

  ʛʵʞ ʦʣʞ ʙʦʣʥʦ. 
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4.ʛ. ɸʨʠʬʤʝʪʠʢ 
ʙʘ ʛʝʦʤʝʪʨ 
ʧʨʦʛʨʝʩʩʳʥ 
ʜʘʨʘʘʣʩʘʥ 3 
ʛʠʰװװʥʠʡ 
ʯʘʥʘʨʳʛ 
ʤʵʜʵʭ, 
ʭʵʨʵʛʣʵʭ 
 

Ͻʡʣ ʘʞʠʣʣʘʛʘʘ 1: ɸʨʠʬʤʝʪʠʢ ʧʨʦʛʨʝʩʩʳʥ ʜʘʨʘʘʣʩʘʥ 3 ʛʠʰװװʥʠʡ 
ʯʘʥʘʨʳʛ ʤʵʜʵʭ 
 .ʟʴʝװ ʥʠʡ ʪʫʣʜ ʜʘʨʘʘʭ ʞʠʰʵʵʛ ʘʚʯװת
ɾʠʰʵʵ 7: ὥȟὦ ʥʴ ᴇʛʩᴇʥ ʪʦʦ ʙʦʣ ὼ ïʠʡʥ ʷʤʘʨ ʫʪʛʘʥʜ ὥȟὼȟὦ ʪʦʦʥʫʫʜ 
ʘʨʠʬʤʝʪʠʢ ʧʨʦʛʨʝʩʩʳʥ ʜʘʨʘʘʣʩʘʥ ʛʫʨʚʘʥ ʛʠʰװװʥ ʙʦʣʦʭ ʚʵ? 
ɹʦʜʦʣʪ: ɼʘʨʘʘʛʠʡʥ ʛʠʰװװʥ ʥʴ ᴇʤʥᴇʭ ʛʠʰװװʥʵʵʩʵʵ ʷʣʛʘʚʘʨ ʛʵʞ ʥʵʨʣʵʛʜʵʭ 
Ὠ ʪʦʦʛʦʦʨ ʷʣʛʘʘʪʘʡ ʙʘʡʜʘʛ ʜʘʨʘʘʣʣʳʛ ʘʨʠʬʤʝʪʠʢ ʧʨʦʛʨʝʩʩ ʛʵʜʵʛ. ʀʡʤʜ 
ʪʦʜʦʨʭʦʡʣʦʣʪ ʘʰʠʛʣʘʚʘʣ 
ὥ Ὠ ὼ
ὼ Ὠ ὦ

    ʛʵʜʛʵʵʩ  
Ὠ ὼ ὥ
ὼ ὼ ὥ Â

  ʙʦʣʥʦ. ʕʥʜʵʵʩ ςὼ ὥ ὦ ʙʫʶʫ  

ὼ   ʛʵʞ ʛʘʨʥʘ. ʕʥʜʵʵʩ ʜʘʨʘʘʭ ʜװʛʥʵʣʪʠʡʛ ʭʠʡʥʵ. ɼװʛʥʵʣʪʠʡʛ 

ʪʦʤʴʸʦʛʦʦʨ, װʛʵʵʨ ʠʣʵʨʭʠʡʣʵʭ ʥʴ ʟװʡʪʵʡ.   
ɼװʛʥʵʣʪ: ʍʵʨʵʚ όȟόȟόȟȢȢȢȟό  ʜʘʨʘʘʣʘʣ ʥʴ ʘʨʠʬʤʝʪʠʢ ʧʨʦʛʨʝʩʩ ʙʦʣ 
ό ȟόȟό   Ὧ ς   ʛʵʩʵʥ ʘʣʠʚʘʘ ʜʘʨʘʘʣʩʘʥ ʛʫʨʚʘʥ ʛʠʰװװʥʠʡ ʭʫʚʴʜ 

ό   ʥᴇʭʮᴇʣ ʙʠʝʣʥʵ.  ᴆᴇʨᴇᴇʨ ʭʵʣʙʵʣ ʘʨʠʬʤʝʪʠʢ ʧʨʦʛʨʝʩʩʳʥ 

ʜʘʨʘʘʣʩʘʥ ʛʫʨʚʘʥ ʛʠʰװװʥʠʡ ʜʫʥʜʘʭ ʛʠʰװװʥ ʥʴ ʟʘʭʳʥ ʭʦʸʨ ʛʠʰװװʥʠʡ 
ʥʠʡʣʙʵʨʠʡʥ ʭʘʛʘʩʪʘʡ ʪʵʥʮװװ ʙʘʡʥʘ.    
Ͻʡʣ ʘʞʠʣʣʘʛʘʘ 2:  ɻʝʦʤʝʪʨ ʧʨʦʛʨʝʩʩʳʥ ʜʘʨʘʘʣʩʘʥ 3 ʛʠʰװװʥʠʡ ʯʘʥʘʨʳʛ 
ʤʵʜʵʭ 
ɾʠʰʵʵ 8: ὥȟὦ ʥʴ ᴇʛʩᴇʥ ʪʦʦʥʫʫʜ ʙʦʣ ὼ ïʠʡʥ  ʷʤʘʨ ʫʪʛʘʥʜ ὥȟὼȟὦ ʪʦʦʥʫʫʜ 
ʛʝʦʤʝʪʨ ʧʨʦʛʨʝʩʩʳʥ ʜʘʨʘʘʣʩʘʥ ʛʫʨʚʘʥ ʛʠʰװװʥ ʙʦʣʦʭ ʚʵ? 
ɹʦʜʦʣʪ: ɻʝʦʤʝʪʨ ʧʨʦʛʨʝʩʩʳʥ ʪʦʜʦʨʭʦʡʣʦʣʪ ʘʰʠʛʣʘʚʘʣ 

ὥϽή ὼ
ὼϽή ὦ    ʙʫʶʫ   

ή

ὼϽ ὦ
 ʙʦʣʥʦ. ʕʥʜʵʵʩ ὼ ὥϽὦ ʛʵʞ ʛʘʨʘʭ ʙᴇʛᴇᴇʜ  

ὼ Ѝὥὦ   ʵʩʚʵʣ           ὼ Ѝὥὦ  ʙʦʣʥʦ. 
ɼװʛʥʵʣʪ: ʍʵʨʵʚ όȟόȟόȟȢȢȢȟό  ʜʘʨʘʘʣʘʣ ʥʴ ʛʝʦʤʝʪʨ ʧʨʦʛʨʝʩʩ ʙʦʣ 

ό ȟόȟό   Ὧ ς   ʘʣʠʚʘʘ ʜʘʨʘʘʣʩʘʥ ʛʫʨʚʘʥ ʛʠʰװװʥʠʡ ʭʫʚʴʜ  

ό ό ό  ʥᴇʭʮᴇʣ ʙʠʝʣʥʵ. ᴆᴇʨᴇᴇʨ ʭʵʣʙʵʣ  ʛʝʦʤʝʪʨ ʧʨʦʛʨʝʩʩʳʥ 
ʘʣʠʚʘʘ ʜʘʨʘʘʣʩʘʥ ʛʫʨʚʘʥ ʛʠʰװװʥʠʡ ʛʦʣʳʥ ʛʠʰװװʥʠʡ ʢʚʘʜʨʘʪ ʥʴ ʟʘʭʳʥ 
ʭʦʸʨ ʛʠʰװװʥʠʡ װʨʞʚʵʨʪʵʡ ʪʵʥʮװװ. 
 

4.ʜ* ʊЊʛʩʛЊʣʛϾʡ 
ʛʝʦʤʝʪʨ 
ʧʨʦʛʨʝʩʩʳʥ 
ʥʠʡʣʵʭ 
ʥЊʭʮЊʣʠʡʛ 
ʤʵʜʵʭ 
 

όȟόȟόȟȢȢȢȟόȟό ȟȣ 

Ͻʡʣ ʘʞʠʣʣʘʛʘʘ 1: ʊᴇʛʩʛᴇʣʛװʡ ʜʘʨʘʘʣʣʳʛ ʤʵʜʵʭ 
ᴆʤʥᴇ ʙʠʜ ʪᴇʛʩʛᴇʣᴇʛ ʪʦʦʥʳ ʛʠʰװװʜʪʵʡ ʜʘʨʘʘʣʘʣ, ʘʨʠʬʤʝʪʠʢ ʧʨʦʛʨʝʩʩ, 
ʛʝʦʤʝʪʨ ʧʨʦʛʨʝʩʩʳʥ όȟόȟόȟȢȢȢȟό  ʪʫʭʘʡ ʩʫʜʘʣʩʘʥ.  
ɻʵʚʯ ʜʘʨʘʘʣʘʣ, ʧʨʦʛʨʝʩʩ ʥʴ ʟʘʘʚʘʣ ʪᴇʛʩʛᴇʣᴇʛ ʪʦʦʥʳ ʛʠʰװװʜʪʵʡ ʙʘʡʭ 
ʘʣʙʘʛװʡ.  
ʊʦʜʦʨʭʦʡʣʦʣʪ: ɼʘʨʘʘʣʣʳʥ ʛʠʰװװʜʠʡʥ ʪʦʦ ʪᴇʛʩʛᴇʣʛװʡ ʦʣʦʥ ʙʘʡʚʘʣ ʫʛ 

ʜʘʨʘʘʣʣʳʛ ʪᴇʛʩʛᴇʣʛװʡ ʜʘʨʘʘʣʘʣ ʛʵʜʵʛ. ᴆᴇʨᴇᴇʨ ʭʵʣʙʵʣ, όȟόȟόȟȢȢȢȟό  

ʜʘʨʘʘʣʣʳʥ ʭʫʚʴʜ ὲ-ʠʡʛ ʭʘʥʛʘʣʪʪʘʡ ʠʭ ʙʘʡʭʘʘʨ ʩʦʥʛʦʥ ʘʚʣʘʘ ʯ  ό  
ʛʠʰװװʥ ʙװʨ ό  ʛʵʩʵʥ ʜʘʨʘʘʛʠʡʥ ʛʠʰװװʥʪʵʡ ʙʘʡʥʘ ʛʵʩʵʥ װʛ. װתʥʠʡʛ  

ʛʵʞ ʙʠʯʜʵʛ.   
ɸʨʠʬʤʝʪʠʢ, ʛʝʦʤʝʪʨ ʧʨʦʛʨʝʩʩ ʥʴ ʪʦʜʦʨʭʦʡ ʰʠʥʞ ʯʘʥʘʨʪʘʡ ʜʘʨʘʘʣʘʣ 
ʪʫʣ ʪᴇʛʩʛᴇʣʛװʡ ʜʘʨʘʘʣʣʳʛ ʪʦʜʦʨʭʦʡʣʩʦʥʪʦʡ ʘʜʠʣʘʘʨ ʪᴇʛʩʛᴇʣʛװʡ 
ʧʨʦʛʨʝʩʩʳʛ ʪʦʜʦʨʭʦʡʣʞ, ʷʨʴʞ ʙʦʣʥʦ. ʕʥʜ ʪᴇʛʩʛᴇʣʛװʡ ʛʝʦʤʝʪʨ ʧʨʦʛʨʝʩʩʪ 
ʘʥʭʘʘʨʣʘʘ ʭʘʥʜʫʫʣʥʘ.  
ɹʠʜ όȟόȟόȟȢȢȢȟό   ʛʝʦʤʝʪʨ ʧʨʦʛʨʝʩʩʳʥ ʭʫʚʴʜ  π ή ρ ʙʦʣ ʙʫʫʨʘʭ 
ʛʝʦʤʝʪʨ ʧʨʦʛʨʝʩʩ,    ή ρ װʝʜ ᴇʩᴇʭ ʛʝʦʤʝʪʨ ʧʨʦʛʨʝʩʩ ʛʵʞ ʥʵʨʣʵʜʵʛ ʪʫʭʘʡ 
ʤʵʜʥʵ. ɻʝʦʤʝʪʨ ʧʨʦʛʨʝʩʩʳʥ ʛʠʰװװʜʠʡʥ ʪʦʦ ʥʴ ʪᴇʛʩʛᴇʣʛװʡ ʛʵʝ. ʊʵʛʚʵʣ  
όȟόȟόȟȢȢȢȟόȟό ȟȣ   ʛʝʦʤʝʪʨ ʧʨʦʛʨʝʩʩʳʥ ʭʫʚʴʜ  π ή ρ ʙʦʣ 

ʪᴇʛʩʛᴇʣʛװʡ, ʙʫʫʨʘʭ ʛʝʦʤʝʪʨ ʧʨʦʛʨʝʩʩ, ό π ʙʘ ή ρ װʝʜ ʪᴇʛʩʛᴇʣʛװʡ, 
ᴇʩᴇʭ ʛʝʦʤʝʪʨ ʧʨʦʛʨʝʩʩ ʛʵʞ ʥʵʨʣʵʥʵ.  

ʊʫʭʘʡʣʙʘʣ:  ρȟȟ ȟȢ  Ȣ  Ȣ  ȟ ȟ   ȟ   Ȣ  Ȣ  Ȣ ʥʴ ʪᴇʛʩʛᴇʣʛװʡ, ʙʫʫʨʘʭ ʛʝʦʤʝʪʨ 

ʧʨʦʛʨʝʩʩ, ʭʘʨʠʥ ρȟσȟωȟȢ  Ȣ  Ȣȟσȟσ ȟ   Ȣ  Ȣ  Ȣ  ʥʴ ʪᴇʛʩʛᴇʣʛװʡ, ᴇʩᴇʭ ʛʝʦʤʝʪʨ 
ʧʨʦʛʨʝʩʩ ʶʤ.   
Ͻʡʣ ʘʞʠʣʣʘʛʘʘ 2:  ɻʝʦʤʝʪʨ ʧʨʦʛʨʝʩʩʳʥ ʵʭʥʠʡ ὲ ʛʠʰװװʥʠʡ ʥʠʡʣʙʵʨʠʡʛ 
ʦʣʦʭ ʪʦʤʴʸʦʛ ʘʰʠʛʣʘʥ ʪᴇʛʩʛᴇʣʛװʡ ʛʝʦʤʝʪʨ ʧʨʦʛʨʝʩʩʳʥ ʥʠʡʣʙʵʨ ʷʤʘʨ 
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ʙʘʡʭ ʪʫʭʘʡ ʜװʥ ʰʠʥʞʠʣʛʵʵ ʭʠʡʥʵ.   
ɾʠʰʵʵ 9: ʊᴇʛʩʛᴇʣʛװʡ ʛʝʦʤʝʪʨ ʧʨʦʛʨʝʩʩʳʥ ʥʵʛʜװʛʵʵʨ ʛʠʰװװʥ 5 ʙʘ 
ʭʫʚʘʘʨʴ ʥʴ 3 ʙʦʣ ʜʘʨʘʘʭ ʘʩʫʫʣʪʘʜ ʭʘʨʠʫʣ. 
ʘ) ʕʭʥʠʡ ὲ ʛʠʰװװʥʠʡ ʥʠʡʣʙʵʨʠʡʛ ʦʣ. 
ʙ) ɹװʭ ʛʠʰװװʜʠʡʥ ʥʠʡʣʙʵʨ ʷʤʘʨ ʙʘʡʭʳʛ ʰʠʥʞʠʣ. 

ɹʦʜʦʣʪ: ʘ) Ὓ ό όή όή  Ȣ  Ȣ  Ȣ  όή  ʪʦʤʴʸʦʛʦʦʨ 

ʵʭʥʠʡ ὲ ʛʠʰװװʥʠʡ ʥʠʡʣʙʵʨ  Ὓ υ υϽσ υϽσ  Ȣ  Ȣ  Ȣ  υϽσ
Ͻ

 

= σ ρ  ʙʦʣʥʦ. 

ʙ) ᴆʛᴇʛʜʩᴇʥ ʪᴇʛʩʛᴇʣʛװʡ ᴇʩᴇʭ (ʭʫʚʘʘʨʴ ʥʴ ʥʵʛʵʵʩ ʠʭ ʙʘʡʛʘʘ ʪʫʣ) ʛʝʦʤʝʪʨ 

ʧʨʦʛʨʝʩʩʳʥ ʙװʭ ʛʠʰװװʜʠʡʛ ʥʵʤʵʭʵʜ ʛʘʨʘʭ  υ υϽσ υϽσ  Ȣ  Ȣ  ȢυϽ
σ υϽσ  Ȣ  Ȣ  Ȣ   ʥʠʡʣʙʵʨʠʡʛ Ὓ ʛʵʝ. ɻʠʰװװʜʠʡʥ ʪʦʦ ʠʭʩʵʭʵʜ  Ὓ  

σ ρ  ʥʠʡʣʙʵʨ ʭʵʨʭʵʥ ᴇᴇʨʯʣᴇʛʜᴇʭʠʡʛ ʘʞʠʛʣʫʫʣʘʭ ʟʘʤʘʘʨ Ὓ-ʠʡʛ 

ʰʠʥʞʠʣʥʵ. ʕʭʥʠʡ ὲ ʛʠʰװװʥʠʡ ʥʠʡʣʙʵʨʠʡʛ ʦʣʦʭ ʪʦʤʴʸʦʥ ʜʘʭʴ ὲ-ʠʡʛ 

ʠʭʵʩʛʵʭʵʜ σ (ʠʣʪʛʵʛʯ ʬʫʥʢʮʠʡʥ ʛʨʘʬʠʢ ʘʰʠʛʣʘʥ ʪʘʡʣʙʘʨʣʘʞ ʙʦʣʥʦ) ʥʴ 
ʠʭʩʵʭ ʪʫʣ Ὓ  ʠʭʵʩʥʵ ʛʵʜʛʠʡʛ  ᴇᴇʨʩʜᴇᴇʨ ʥʴ ʪʫʨʰʠʣʪ ʭʠʡʣʛʵʭ, ʭװʩʥʵʛʪ 
ʙᴇʛʣװװʣʵʭ ʟʘʤʘʘʨ ʘʞʠʛʣʫʫʣʘʭ ʥʴ ʟװʡʪʵʡ. ʀʡʤʜ ʪᴇʛʩʛᴇʣʛװʡ ᴇʩᴇʭ ʛʝʦʤʝʪʨ 
ʧʨʦʛʨʝʩʩʳʥ ʙװʭ ʛʠʰװװʜʠʡʥ ʥʠʡʣʙʵʨ Ὓ ʥʴ ʷʤʘʨ ʥʵʛ ʪʦʦ ʨʫʫ ʜᴇʭᴇʭʛװʡ 
ʙʘʡʥʘ ʛʵʜʛʠʡʛ ʘʞʠʛʣʫʫʣʞ ʜװʛʥʵʭ ʥʴ ʯʫʭʘʣ.  
ɾʠʰʵʵ 10: ʊᴇʛʩʛᴇʣʛװʡ ʛʝʦʤʝʪʨ ʧʨʦʛʨʝʩʩʳʥ ʥʵʛʜװʛʵʵʨ ʛʠʰװװʥ 5 ʙʘ 

ʭʫʚʘʘʨʴ ʥʴ  ʙʦʣ  

ʘ) ʕʭʥʠʡ ὲ ʛʠʰװװʥʠʡ ʥʠʡʣʙʵʨʠʡʛ ʦʣ. 
ʙ) ɹװʭ ʛʠʰװװʜʠʡʥ ʥʠʡʣʙʵʨ ʷʤʘʨ ʙʘʡʭ ʪʫʭʘʡ ʰʠʥʞʠʣʛʵʵ ʭʠʡ. 

ɹʦʜʦʣʪ: ʘ) Ὓ ό όή όή  Ȣ  Ȣ  Ȣ  όή  ʪʦʤʴʸʦʛʦʦʨ 

ʵʭʥʠʡ ὲ ʛʠʰװװʥʠʡ ʥʠʡʣʙʵʨ  Ὓ υ  Ȣ  Ȣ  Ȣ  ̉  = 

ρ   ʙʦʣʥʦ. 

ʙ) ᴆʛᴇʛᴇʜʩᴇʥ ʪᴇʛʩʛᴇʣʛװʡ ʙʫʫʨʘʭ ʛʝʦʤʝʪʨ ʧʨʦʛʨʝʩʩʳʥ ʙװʭ ʛʠʰװװʜʠʡʛ 
ʥʵʤʵʭʵʜ װװʩʵʭ 

 Ὓ υ  Ȣ  Ȣ  Ȣ  Ȣ  Ȣ  Ȣ  ʥʠʡʣʙʵʨʠʡʛ ʰʠʥʞʣʵʭ ʛʵʞ ʙʘʡʛʘʘ 

ʪʫʣ ʛʠʰװװʜʠʡʥ ʪʦʦʛ ʠʭʵʩʛʵʭ ʟʘʤʘʘʨ Ὓ ρ     ʥʠʡʣʙʵʨ ʭʵʨʭʵʥ 

ᴇᴇʨʯʣᴇʛʜᴇʭʠʡʛ ʘʞʠʛʣʫʫʣʥʘ. Ὓ ʥʠʡʣʙʵʨ ʜʵʭ ʛʠʰװװʜʠʡʥ ʪʦʦ ʙʫʶʫ ὲ-ʠʡʛ 

ʠʭʵʩʛʵʭʵʜ   ʥʴ ʪʵʛ ʨװװ ʜᴇʭʥᴇ (ʠʣʪʛʵʛʯ ʬʫʥʢʮʠʡʥ ʛʨʘʬʠʢ ʘʰʠʛʣʘʥ 

ʪʘʡʣʙʘʨʣʘʞ ʙʦʣʥʦ) ʛʵʜʛʵʵʩ Ὓ ʥʴ  ʨʫʫ ʜᴇʭʥᴇ ʛʵʜʛʠʡʛ ʜʘʨʘʘʭ ʭװʩʥʵʛʪʠʡʛ 

ʩʫʨʘʛʯʜʘʘʨ ʙᴇʛʣװװʣʞ, ʘʞʠʛʣʫʫʣʘʭ ʟʘʤʘʘʨ ʜװʛʥʵʣʪ ʭʠʡʣʛʵʭ ʥʴ 
ʟʦʭʠʤʞʪʦʡ. 
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ʉʘʥʘʤʞ: ʕʥʜʵʵʩ ʪᴇʛʩʛᴇʣʛװʡ ʙʫʫʨʘʭ ʛʝʦʤʝʪʨ ʧʨʦʛʨʝʩʩʳʥ ʙװʭ ʛʠʰװװʜʠʡʥ 
ʥʠʡʣʙʵʨ ʥʴ ʷʤʘʨ ʥʵʛ ʪʦʦ ʨʫʫ ʜᴇʭᴇʞ ʤʘʛʘʜʛװʡ ʛʵʜʛʠʡʛ ʘʞʠʛʣʘʭ ʥʴ ʯʫʭʘʣ. 
ʊʦʜʦʨʭʦʡʣʦʣʪ 6: όȟόȟόȟȢȢȢȟόȟό ȟȣ ʪᴇʛʩʛᴇʣʛװʡ ʛʝʦʤʝʪʨ ʧʨʦʛʨʝʩʩʳʥ 

ʙװʭ ʛʠʰװװʜʠʡʥ ʥʠʡʣʙʵʨ ʥʴ ʷʤʘʨ ʥʵʛ ʪʦʜʦʨʭʦʡ ὥ ʪʦʦ ʨʫʫ ʜᴇʭʜᴇʛ 
(ʪᴇʛʩʛᴇʣᴇʛ  ʙʫʶʫ ʷʤʘʨ ʥʵʛ ὥ ʪʦʦʪʦʡ ʪʵʥʮװװ) ʙʦʣ ʪװװʥʠʡʛ ʥʠʡʣʵʭ ʛʝʦʤʝʪʨ 
ʧʨʦʛʨʝʩʩ ʛʵʥʵ.  
ɸʥʭʘʘʨʘʭ: ʊᴇʛʩʛᴇʣʛװʡ ʛʝʦʤʝʪʨ ʧʨʦʛʨʝʩʩʳʥ ʙװʭ ʛʠʰװװʜʠʡʥ ʥʠʡʣʙʵʨ 
ʪᴇʛʩʛᴇʣᴇʛ ʙʠʰ (ʪʦʜʦʨʭʦʡ ʪʦʦ ʨʫʫ ʜᴇʭʜᴇʛʛװʡ, ʪʦʜʦʨʭʦʡ ʪʦʦʥ ʫʪʛʘ 
ʦʣʜʜʦʛʛʛװʡ) ʙʦʣ ʥʠʡʣʙʵʨʠʡʛ ʥʴ ʦʣʦʭ ʙʦʣʦʤʞʛװʡ ʶʤ. ʀʡʤ ʜʘʨʘʘʣʣʳʥ 
ʪʫʭʘʡ 12 ʜʫʛʘʘʨ ʘʥʛʠʜ ʜʵʣʛʵʨװװʣʵʥ װʟʥʵ. ɿʘʨʠʤʜʘʘ ʜʘʨʘʘʣʣʳʥ ʙװʭ 
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ὥ ὥή ὥή  Ȣ  Ȣ  Ȣ  ὥή  Ȣ  Ȣ  Ȣ 

ʛʠʰװװʜʠʡʥ ʥʠʡʣʙʵʨʠʡʛ ʦʣʞ ʙʦʣʜʦʛʛװʡ ʙʘʡʜʘʛ ʪʫʭʘʡ ʪᴇʩᴇᴇʣʣʠʡʛ ʣ ʵʥʜ 
ᴇʛʥᴇ.     
ɾʠʰʵʵ 9-ʜ ʘʚʯ װʟʩʵʥ ʪᴇʛʩʛᴇʣʛװʡ, ᴇʩᴇʭ ʛʝʦʤʝʪʨ ʧʨʦʛʨʝʩʩʳʥ ʥʠʡʣʙʵʨ ʥʴ 
ʷʤʘʨ ʥʵʛ ʪʦʦ ʨʫʫ ʜᴇʭᴇʭʛװʡ ʙʘʡʛʘʘʛ ʭʘʨʞ ʙʦʣʞ ʙʘʡʥʘ. ʀʡʤʜ ʵʥʵ 
ʧʨʦʛʨʝʩʩʳʥ ʙװʭ ʛʠʰװװʜʠʡʥ ʥʠʡʣʙʵʨʠʡʛ ʦʣʦʭ ʙʦʣʦʤʞʛװʡ. ʍʘʨʠʥ ɾʠʰʵʵ 
10 ʜʘʭʴ ʪᴇʛʩʛᴇʣʛװʡ ʙʫʫʨʘʭ ʛʝʦʤʝʪʨ ʧʨʦʛʨʝʩʩʳʥ ʥʠʡʣʙʵʨ ʥʴ ʪʦʜʦʨʭʦʡ ʪʦʦ 
ʨʫʫ ʜᴇʭᴇʞ ʙʘʡʛʘʘ ʪʫʣ ʥʠʡʣʥʵ. 
Ͻʡʣ ʘʞʠʣʣʘʛʘʘ 3: ʊᴇʛʩʛᴇʣʛװʡ ʛʝʦʤʝʪʨ ʧʨʦʛʨʝʩʩʳʥ ʙװʭ ʛʠʰװװʜʠʡʥ 
ʥʠʡʣʙʵʨʠʡʛ ʦʣʦʭ ʙʦʣʦʤʞʪʦʡ ʵʩʵʭʠʡʛ ʩʫʜʣʘʭ  
ɾʠʰʵʵ 11: ʕʥʜ ᴇʤʥᴇʭ ɾʠʰʵʵ 9, ɾʠʰʵʵ 10-ʳʛ ʝʨᴇʥʭʠʡ ʪʦʭʠʦʣʜʦʣʜ 
ʩʫʜʘʣʥʘ.  ʅʵʛʜװʛʵʵʨ ʛʠʰװװʥ ʥʴ ὥ ʙʘ ʭʫʚʘʘʨʴ ʥʴ ή ʙʘʡʭ ʪᴇʛʩʛᴇʣʛװʡ 
ʛʝʦʤʝʪʨ ʧʨʦʛʨʝʩʩʳʥ ʙװʭ ʛʠʰװװʜʠʡʛ ʥʵʤʵʭʵʜ װװʩʵʭ 

ʠʣʵʨʭʠʡʣʣʠʡʛ Ὓ ʛʵʝ. ɼʘʨʘʘʭ ᴇʛװװʣʙʵʨʠʡʛ װʥʜʵʩʣʵ.   

ʘ) ὥ π ʙʘ  π ή ρ ʙʦʣ Ὓ  ʛʵʞ ʘʚʯ ʙʦʣʥʦ. 

ʙ) ὥ π ʙʘ ή ρ ʙʦʣ Ὓ ʙװʭ ʛʠʰװװʜʠʡʥ ʥʠʡʣʙʵʨʠʡʛ ʦʣʦʭ ʙʦʣʦʤʞʛװʡ. 

ʚ) ὥ π װʝʜ  Ὓ π.  
ɹʦʜʦʣʪ: Ὓ ὥ ὥή ὥή  Ȣ  Ȣ  Ȣ  ὥή  Ȣ  Ȣ  Ȣ  ʠʣʵʨʭʠʡʣʣʠʡʛ ʵʭʥʠʡ ὲ 
ʛʠʰװװʥʠʡ ʭʫʚʴʜ ʙʠʯʚʵʣ  Ὓ ὥ ὥή ὥή  Ȣ  Ȣ  Ȣ  ὥή  ʙʫʶʫ Ὓ

  ʙʦʣʦʭ ʙʘ װװʥʠʡʛ ʰʠʥʞʠʣʴʝ. 

¶ ὥ π ʙʘ π ή ρ ʙʘʡʛ. Ὓ ρ ή  ʛʵʞ ʙʠʯʴʝ 

(ᴇʤʥᴇʭ ʞʠʰʵʵʥ ʜʵʵʨ ʘʞʠʛʣʘʣʪ ʭʠʡʣʛʵʭ). ʊʵʛʚʵʣ  ὲ -ʠʡʛ ʭʘʥʛʘʣʪʪʘʡ 
ʠʭʵʩʛʵʭʵʜ ή  ʥʴ ʪʵʛ ʨװװ ʜᴇʭᴇʭ ʪʫʣ ρ ή    ʥʴ ʥʵʛ ʨװװ ʜᴇʭʥᴇ. ʕʥʜʵʵʩ Ὓ 

ʥʴ   ʪʦʦ ʨʫʫ ʜᴇʭʥᴇ ʛʵʜʵʛ ʥʴ ʭʘʨʘʛʜʘʥʘ.  

ʀʡʤʜ  ὲ  ʭʘʥʛʘʣʪʪʘʡ ʠʭʩʵʭ װʝʜ Ὓ ʥʴ  ʪʦʦ ʨʫʫ ʜᴇʭᴇʭ ʪʫʣ ʪᴇʛʩʛᴇʣʛװʡ 

ʙʫʫʨʘʭ ʛʝʦʤʝʪʨ ʧʨʦʛʨʝʩʩʳʥ ʙװʭ ʛʠʰװװʜʠʡʥ ʥʠʡʣʙʵʨʠʡʛ  Ὓ  ʛʵʞ ʘʚʯ 

ʙʦʣʥʦ (ɹװʨʵʥ ʙʘʪʘʣʛʘʘʛ ʭʠʡʭ ʙʦʣʦʤʞʛװʡ).  

¶ ὥ π ʙʘ ή ρ ʙʘʡʛ. Ὓ ή ρ  ʛʵʞ ʙʠʯʠʞ ʙʦʣʥʦ 

(ɾʠʰʵʵ 9-ᴇᴇʩ ʘʞʠʛʣʘʣʪ ʭʠʡʣʛʵʭ ʥʴ ʟװʡʪʵʡ).  
ὥ π ʛʵʞ װʟʴʝ. ὲ -ʠʡʛ ʭʘʥʛʘʣʪʪʘʡ ʠʭʵʩʛʵʚʵʣ ή  ʥʴ ʠʭʩʵʭ ʪʫʣ ή ρ ʥʴ 

ʠʭʵʩʥʵ. ʀʡʤʜ Ὓ ʥʴ ʭʘʥʛʘʣʪʪʘʡ ʪʦʤ ʵʝʨʵʛ ʪʦʦ ʙʦʣʦʭ ʪʫʣ Ὓ ʥʴ ʷʤʘʨ ʥʵʛ 
ʪᴇʛʩʛᴇʣᴇʛ ʪʦʦ ʨʫʫ ʜᴇʭᴇʭʛװʡ (ʀʣʪʛʵʛʯ ʬʫʥʢʮʠʡʥ ʛʨʘʬʠʢ, ʪʦʜʦʨʭʦʡʣʦʣʪ 
ʘʰʠʛʣʘʞ ʙʦʣʥʦ). ʊʠʡʤʵʵʩ ʵʥʵ ʪʦʭʠʦʣʜʦʣʜ ʙװʭ ʛʠʰװװʜʠʡʥ ʥʠʡʣʙʵʨʠʡʛ 
ʦʣʦʭ ʙʦʣʦʤʞʛװʡ. ʍʘʨʠʥ ὥ π װʝʜ ὲ -ʠʡʛ ʠʭʵʩʛʵʚʵʣ Ὓ ʥʴ ʭʘʥʛʘʣʪʪʘʡ ʪʦʤ 

ʩᴇʨᴇʛ ʪʦʦ ʙʦʣʦʭ ʪʫʣ (ɾʠʰʵʵʛʵʵʨ ʪʘʡʣʙʘʨʣʘʞ ʙʦʣʥʦ)  Ὓ ʥʴ ʷʤʘʨ ʥʵʛ 
ʪᴇʛʩʛᴇʣᴇʛ ʪʦʦ ʨʫʫ ʜᴇʭᴇʭʛװʡ. ʀʡʤʜ Ὓ-ʠʡʛ  ʤᴇʥ ʦʣʦʭ ʙʦʣʦʤʞʛװʡ ʙʘʡʥʘ.  

ὥ π װʝʜ  ȿήȿ ρ ʙʘʡʛ. ʊʵʛʚʵʣ Ὓ ὥϽὲ ʙʦʣʦʭ ʙʘ ὲ ʭʘʥʛʘʣʪʪʘʡ ʠʭʩʵʭ װʝʜ  
ȿὥϽὲȿ  ʠʭʩʵʭ ʪʫʣ  Ὓ ʥʴ  ʪᴇʛʩʛᴇʣᴇʛ ʪʦʦ ʨʫʫ ʜᴇʭᴇʭʛװʡ. ʀʡʤʜ ʵʥʵ ʪʦʭʠʦʣʜʦʣʜ  
ʙװʭ ʛʠʰװװʜʠʡʥ ʥʠʡʣʙʵʨʠʡʛ ʦʣʦʭ ʙʦʣʦʤʞʛװʡ (ὥ ʵʝʨʵʛ, ʩᴇʨᴇʛ ʙʘʡʭʘʘʩ 
ʭʘʤʘʘʨʫʫʣʘʥ ʜװʛʥʵʣʪʠʡʛ ʩʫʨʘʛʯʜʘʘʨ ʭʠʡʣʛʵʭ ʭʵʨʵʛʪʵʡ) .  

¶  ὥ π װʝʜ Ὓ ʠʣʵʨʭʠʡʣʣʠʡʥ ʙװʭ ʛʠʰװװʜ ʪʵʛ ʫʯʠʨ Ὓ π ʙʦʣʥʦ.  
ɼװʛʥʵʣʪ: ʊᴇʛʩʛᴇʣʛװʡ ʛʝʦʤʝʪʨ ʧʨʦʛʨʝʩʩʳʥ ʭʫʚʘʘʨʴ ή ʥʴ ή ρ װʝʜ ʙװʭ 
ʛʠʰװװʜʠʡʥ ʥʠʡʣʙʵʨ ʪᴇʛʩʛᴇʣᴇʛ ʪʦʦ ʨʫʫ ʜᴇʭᴇʭʛװʡ ʪʫʣ ʥʠʡʣʙʵʨʠʡʛ ʦʣʦʭ 
ʙʦʣʦʤʞʛװʡ. ʊᴇʛʩʛᴇʣʛװʡ ʛʝʦʤʝʪʨ ʧʨʦʛʨʝʩʩʳʥ ʭʫʚʘʘʨʴ ή  ʥʴ  π ή ρ  װʝʜ 
ʙװʭ ʛʠʰװװʜʠʡʥ ʥʠʡʣʙʵʨ ʥʴ ʪᴇʛʩʛᴇʣᴇʛ ʪʦʦ ʨʫʫ ʜᴇʭᴇʭ ʫʯʠʨ ʥʠʡʣʥʵ. ᴆᴇʨᴇᴇʨ 
ʭʵʣʙʵʣ ʪᴇʛʩʛᴇʣʛװʡ ʙʫʫʨʘʭ ʛʝʦʤʝʪʨ ʧʨʦʛʨʝʩʩ ʥʠʡʣʥʵ.   
ɼʘʨʘʘʭ ʭʵʣʙʵʨʠʡʥ ʙʦʜʣʦʛʫʫʜ ʙʦʜʫʫʣʞ ʙʦʣʥʦ. 
ɼʘʨʘʘʭ ʥʠʡʣʙʵʨʠʡʛ ʦʣʦʭ ʙʦʣʦʤʞʪʦʡ ʙʦʣ ʦʣ. 

1. ς σ  . . . 

2. Ѝς ς Ѝς σЍς τ  . . . 

3. ρ . . .  

4. ρ Ѝς ς  . . . 
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4.ʝ* ʅʠʡʣʵʭ 
ʛʝʦʤʝʪʨ 
ʧʨʦʛʨʝʩʩʠʡʥ 
ʙϾʭ 
ʛʠʰϾϾʜʠʡʥ 
ʥʠʡʣʙʵʨʠʡʥ 
ʪʦʤʴʸʦʛ 
ʭʵʨʵʛʣʵʭ 
 

ɾʠʰʵʵ 12: 5.7(23) ʪʦʦʛ ʨʘʮʠʦʥʘʣʴ ʪʦʦ ʙʦʣʦʭʳʛ ʭʘʨʫʫʣ. 
ɹʦʜʦʣʪ: ʊʦʦʥʳ ʘʨʘʚʪʳʥ ʙʫʪʘʨʭʘʡʥ ʙʠʯʣʵʛʠʡʛ ʩʵʨʛʵʵʥ ʩʘʥʫʫʣʘʭ ʙʘ 
ʪᴇʛʩʛᴇʣʛװʡ ʙʫʫʨʘʭ ʛʝʦʤʝʪʨ ʧʨʦʛʨʝʩʩʳʥ ʥʠʡʣʙʵʨʠʡʛ ʪʦʤʴʸʦʛ ʘʰʠʛʣʘʥʘ. 
ɹʦʜʦʣʪʳʥ װʝ ʰʘʪ ʙװʨʜ װʥʜʵʩʣʵʣʠʡʛ ʩʫʨʘʛʯʜʘʘʨ ʛʘʨʛʫʫʣʘʭ ʥʴ ʯʫʭʘʣ.  
 υȢχςσ υȢχςσςσςσ ȢȢȢ υȢχ πȢπςσπȢπππςσπȢπππππςσ Ȣ  Ȣ  Ȣ  

 υȢχ  Ȣ  Ȣ  Ȣ  υȢχ ρ  Ȣ  Ȣ  Ȣ υȢχ

υȢχ υȢχ  ʪʫʣ ʨʘʮʠʦʥʘʣ ʪʦʦ ʙʦʣʦʭ ʥʴ 

ʙʘʪʣʘʛʜʣʘʘ. 

ɾʠʰʵʵ 13: Ѝς ρ ρ Ѝς ρ  . . .  ʥʠʡʣʙʵʨʠʡʛ ʦʣ. 

ɹʦʜʦʣʪ: ό Ѝς ρ, ό ρ ʙʘ ό Ѝς ρ ʛʵʞ ʩʦʥʛʦʥ ʘʚʙʘʣ  ό όό 

ʥᴇʭʮᴇʣ ʙʠʝʣʵʭ ʪʫʣ Ѝς ρȠ ρȠ Ѝς ρȠȢ  Ȣ  Ȣ  ʜʘʨʘʘʣʘʣ ʥʴ ʪᴇʛʩʛᴇʣʛװʡ 

ʛʝʦʤʝʪʨ ʧʨʦʛʨʝʩʩ ʶʤ.   

ʀʡʤʜ ή
Ѝ

Ѝς ρ ρ  ʫʯʠʨ ʪᴇʛʩʛᴇʣʛװʡ ʙʫʫʨʘʭ ʛʝʦʤʝʪʨ 

ʧʨʦʛʨʝʩʩʳʥ ʙװʭ ʛʠʰװװʜʠʡʥ ʥʠʡʣʙʵʨʠʡʛ ʦʣʦʭ ʪʦʤʴʸʦʛʦʦʨ   Ѝς ρ ρ

Ѝς ρ  . . .
Ѝ

Ѝ
ρ

Ѝ
  ʛʵʞ ʛʘʨʥʘ.  

ɾʠʰʵʵ 14: ʂʦʦʨʜʠʥʘʪʳʥ ʭʘʚʪʛʘʡ ʜʵʵʨ ὖ ʮʵʛ ʢʦʦʨʜʠʥʘʪʳʥ ʵʭ ὕ ʮʵʛʵʵʩ  

ὕὼ ʪʵʥʭʣʵʛʠʡʥ ʵʝʨʵʛ ʯʠʛʣʵʣʠʡʥ ʜʘʛʫʫ 1 ʥʵʛʞ ʰʠʣʞʠʞ, ʜʘʨʘʘ ʥʴ ὕώ 

ʪʵʥʭʣʵʛʠʡʥ ʵʝʨʵʛ ʯʠʛʣʵʣʠʡʥ ʜʘʛʫʫ  ʥʵʛʞ ʰʠʣʞʠʞ, ʜʘʨʘʘ ʥʴ  ὕὼ 

ʪʵʥʭʣʵʛʠʡʥ ʵʝʨʵʛ ʯʠʛʣʵʣʠʡʥ ʜʘʛʫʫ  ʥʵʛʞ ʰʠʣʞʠʞ, ʜʘʨʘʘ ʥʴ  ὕώ  

ʪʵʥʭʣʵʛʠʡʥ ʵʝʨʵʛ ʯʠʛʣʵʣʠʡʥ ʜʘʛʫʫ  ʥʵʛʞ ʰʠʣʞʠʭ ʛʵʭ ʤʵʪʵʵʨ ʪᴇʛʩʛᴇʣʛװʡ 

 .ʣʩʵʥ ʙʦʣ  ὖ  ʮʵʛʠʡʥ ʙʘʡʨʣʘʣʳʛ ʪʦʜʦʨʭʦʡʣװװʨʛʵʣʞʣװ
ɹʦʜʦʣʪ: ὖπȟπ  ʢʦʦʨʜʠʥʘʪʪʘʡ ʙʘʡʩʘʥ. ὕὼ ʪʵʥʭʣʵʛʠʡʥ ʵʝʨʵʛ ʯʠʛʣʵʣʠʡʥ 

ʜʘʛʫʫ, ʜʘʨʘʘ ʥʴ ὕώ ʪʵʥʭʣʵʛʠʡʥ ʵʝʨʵʛ ʯʠʛʣʵʣʠʡʥ ʜʘʛʫʫ ʰʠʣʞʠʞ ὖρȟ  

ʮʵʛʪ ʠʨʥʵ. װתʥʪʵʡ ʘʜʠʣʣʘʘʨ  

ὖπȟπ O ὖ ρȟ ᴼ ὖ ρ ȟ ᴼ ὖ ρ ȟ  O . . .  O 

ὖ ρ Ễ ȟ Ễ     ʛʵʭ ʤʵʪ ʵʥʵ װʡʣʜʣʠʡʛ ὲ 

ʫʜʘʘ ʛװʡʮʵʪʛʵʩʵʥ ʙʘ ὖὼȟώ  ʮʵʛʪ ʠʨʩʵʥ ʛʵʝ. ʊʵʛʚʵʣ  ὼ=ρ Ễ

 ʙʘ ώ= Ễ   ʙʦʣʦʭʳʛ ʪʦʦʮʦʦʣʞ ʙʦʣʥʦ. ὖὼȟώ  

ʮʵʛʠʡʥ ὼ-ʢʦʦʨʜʠʥʘʪʳʛ ʘʞʠʛʣʘʚʘʣ ʥʵʛʜװʛʵʵʨ ʛʠʰװװʥ ʥʴ ρ ʙʘ ʭʫʚʘʘʨʴ 

ʥ ɹ  ʙʘʡʜʘʛ ʛʝʦʤʝʪʨ ʧʨʦʛʨʝʩʩʳʥ ʵʭʥʠʡ ὲ ʛʠʰװװʥʠʡ ʥʠʡʣʙʵʨ ʙʘʡʛʘʘ ʪʫʣ  

ὼ=ρ Ễ
Ͻ

   

ʛʘʨʥʘ. 

ʍʘʨʠʥ ώ-ʢʦʦʨʜʠʥʘʪʳʛ ʘʞʠʛʣʘʚʘʣ ʥʵʛʜװʛʵʵʨ ʛʠʰװװʥ ʥʴ  ʙʘ ʭʫʚʘʘʨʴ 

ʥ ɹ  ʙʘʡʭ ʛʝʦʤʝʪʨ ʧʨʦʛʨʝʩʩʳʥ ʵʭʥʠʡ ὲ ʛʠʰװװʥʠʡ ʥʠʡʣʙʵʨ ʪʫʣ                               

ώ= Ễ
Ͻ

   

ʛʵʞ ʦʣʜʦʥʦ. 
ὲ ʭʘʥʛʘʣʪʪʘʡ ʠʭʩʵʭ װʝʜ ὖὼȟώ  ʮʵʛʠʡʥ ʢʦʦʨʜʠʥʘʪʳʛ ʪᴇʛʩʛᴇʣʛװʡ ʙʫʫʨʘʭ 
ʛʝʦʤʝʪʨ ʧʨʦʛʨʝʩʩʳʥ ʙװʭ ʛʠʰװװʜʠʡʥ ʥʠʡʣʙʵʨʠʡʛ ʦʣʦʭ ʪʦʤʲʸʦ ʘʰʠʛʣʘʥ 
ʦʣʙʦʣ 

ὼ  ̂  ́ ώ    

ʛʘʨʥʘ. 
ɸʥʭʘʘʨʘʭ: ʊᴇʛʩʛᴇʣʛװʡ ʙʫʫʨʘʭ ʛʝʦʤʝʪʨ ʧʨʦʛʨʝʩʩʳʥ ʙװʭ ʛʠʰװװʜʠʡʥ 
ʥʠʡʣʙʵʨʠʡʛ ʦʣʦʭ ʪʦʤʴʸʦʛ ʘʰʠʛʣʘʥ װʝʪ ʘʨʘʚʪʳʥ ʙʫʪʘʨʭʘʡ ʥʴ ʨʘʮʠʦʥʘʣʴ 
ʪʦʦ ʙʦʣʦʭʳʛ ʭʘʨʫʫʣʘʭ ʛʵʭ ʤʵʪ ʘʩʫʫʜʘʣ ʰʠʡʜʚʵʨʣʵʭʵʜ ʭʵʨʵʛʣʵʞ ʙʦʣʥʦ. 
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4.ʸ* ɸʨʠʬʤʝʪʠʢ 
ʙʘ ʛʝʦʤʝʪʨ 
ʧʨʦʛʨʝʩʩ 
ʘʰʠʛʣʘʥ 
ʧʨʘʢʪʠʢ 
ʘʩʫʫʜʣʳʛ 
ʰʠʡʜʚʵʨʣʵʭ 
 

ʉʫʨʘʣʮʘʭʫʡʥ ʟʦʨʠʣʪʳʥ ʭװʨʵʵʥʜ ʜʘʨʘʘʭ ʭʵʣʙʵʨʠʡʥ ʜʘʩʛʘʣʳʛ 
ʘʞʠʣʣʫʫʣʘʭʘʜ ʪʦʭʠʨʦʤʞʪʦʡ. 
ɾʠʰʵʵ 15: ɹʘʥʢʥʳ ʭʫʛʘʮʘʘʪʘʡ ʭʘʜʛʘʣʘʤʞʠʡʥ ʞʠʣʠʡʥ ʭװװ ʥʴ 7% ʙʘʡʚ. 
ɸʥʭ ὥ  ʪᴇʛʨᴇʛʪʵʡ ʭʘʜʛʘʣʘʤʞ ʥʵʵʩʵʥ ʙʦʣ ʘʨʚʘʥ ʞʠʣʠʡʥ ʜʘʨʘʘ 
ʭʘʜʛʘʣʘʤʞʠʥʜ ʙʘʡʭ ʤᴇʥʛᴇʥʠʡ ʭʵʤʞʵʵʛ ʦʣ. 
ɹʦʜʦʣʪ: ʍʘʜʛʘʣʘʤʞʘʥʜ ʘʥʭ ʭʠʡʩʵʥ ʤᴇʥʛᴇʥʠʡ 7%-ʠʡʛ ὦ ʛʵʝ. ʊʵʛʚʵʣ  
  O  Ϸ
 O Ϸ        

  ʧʨʦʧʦʨʮ ʟʦʭʠʦʞ ʙʦʣʦʭ ʙᴇʛᴇᴇʜ ʵʥʜʵʵʩ ὦ  ʛʘʨʥʘ. ʀʡʤʜ ʵʭʥʠʡ 

ʥʵʛ ʞʠʣ ᴇʥʛᴇʨᴇʭᴇʜ ὥ ὦ ὥ ὥρ  ʪᴇʛʨᴇʛʪʵʡ ʙʦʣʥʦ. ʗʛ ʵʥʵ 

ʘʨʛʘʘʨ ʭʦʸʨ ʞʠʣʠʡʥ ʜʘʨʘʘ ʜʘʥʩʘʥʜ ʙʘʡʭ ʥʠʡʪ ʤᴇʥʛʠʡʛ ʦʣʙʦʣ ὥρ

 ʙʘʡʥʘ. ʀʡʤʜ ʛʵʨ ʙװʣ ʘʨʚʘʥ ʞʠʣʠʡʥ ʜʘʨʘʘ ʭʘʜʛʘʣʘʤʞʠʥʜʘʘ 

ὥρ   ʪᴇʛʨᴇʛʪʵʡ ʙʦʣʥʦ ʛʵʞ ʛʘʨʛʘʭ ʭʵʨʵʛʪʵʡ. ὲ ʞʠʣʠʡʥ ʜʘʨʘʘ 

ὥρ  ʭʵʤʞʵʵʥʠʡ ʤᴇʥʛᴇʪʵʡ ʙʦʣʥʦ.     

ɾʠʰʵʵ 16: 11 ʜװʛʵʵʨ ʘʥʛʠʡʥ ʩʫʨʘʛʯ ʤʘʨʘʬʦʥ ʛװʡʣʪʵʵʨ ʭʠʯʵʵʣʣʵʭʵʵʨ 
ʰʠʡʜʵʚ. ʕʭʥʠʡ ʵʵʣʞʠʥʜ 10 ʢʤ ʛװʡʞ ʩʫʨʘʭʳʥ ʪʫʣʜ ʥʵʛʜװʛʵʵʨ ᴇʜᴇʨ ʥʴ 2ʢʤ 
ʛװʡʩʵʥ ʙʘ ʜʘʨʘʘʛʠʡʥ ᴇʜᴇʨ ʙװʨ ᴇʤʥᴇʭ ᴇʜʨᴇᴇʩ 400 ʤ-ʵʵʨ ʭʦʣ ʟʘʡʥʜ ʛװʡʞ 
ʙʘʡʚ.  
           ʘ) 10 ʢʤ ʛװʡʞ ʩʫʨʘʭʳʥ ʪʫʣʜ ʭʵʜʵʥ ᴇʜᴇʨ ʟʘʨʮʫʫʣʘʛʜʘʭ ʚʵ? 
           ʙ) 10 ʢʤ ʛװʡʞ ʩʫʨʘʭʘʜ ʥʠʡʪ ʭʵʜʵʥ ʢʤ ʛװʡʩʵʥ ʙʵ? 
ɹʦʜʦʣʪ: ό ς (ʵʭʥʠʡ ᴇʜᴇʨ ʛװʡʩʵʥ ʟʘʡ), ό ς πȢτ (ʭʦʸʨ ʜʘʭʴ ᴇʜᴇʨ 
ʛװʡʩʵʥ ʟʘʡ) ʛʵʭ ʤʵʪ ό ς πȢτὲ ρ (ὲ ʜʘʭʴ ᴇʜᴇʨ ʛװʡʩʵʥ ʟʘʡ).  

ʘ) ό ς πȢτὲ ρ ρπ ʙʘʡʭ ὲ ʪʦʦʛ ʦʣʦʭ ʭʵʨʵʛʪʵʡ. ʀʡʤʜ πȢτὲ ρ
ψ ʛʵʜʛʵʵʩ  
   ὲ ρ ςπ ʙʫʶʫ ὲ ςρ ʛʵʞ ʛʘʨʥʘ. ᴆᴇʨᴇᴇʨ ʭʵʣʙʵʣ, 10 ʢʤ ʛװʡʞ ʩʫʨʘʭʳʥ 
ʪʫʣʜ 21 ᴇʜᴇʨ ʰʘʘʨʜʣʘʛʘʪʘʡ ʙʘʡʥʘ.  
ʙ) ʉʫʨʘʛʯ 21 ʜʵʭ ᴇʜᴇʨ 10 ʢʤ ʛװʡʩʵʥ ʫʯʠʨ 21 ʭʦʥʦʛʪ ʥʠʡʪ 

 Ὓ =ό ό Ễ ό Ͻςρ Ͻςρ ρςφ ʢʠʣʦʤʝʪʨ ʛװʡʩʵʥ.  

 

4.ʞ* ὥ ὦ  
ʙʠʥʦʤ 
ʟʘʜʘʨʛʘʘʥʳ 
ʪʦʤʴʸʦ 
ʘʰʠʛʣʘʭ, ʵʥʜ 

ὲ ʥʴ ʵʝʨʵʛ 
ʙϾʭʵʣ ʪʦʦ 
 ὼ ρ                               ρὼ     ρ 

ὼ ρ                         ρὼ   ςὼ   ρ 
ὼ ρ                   ρὼ  σὼ    σὼ    ρ 
ὼ ρ             ρὼ  τὼ  φὼ   τὼ    ρ 
ὼ ρ       ρὼ  υὼ  ρπὼ  ρπὼ  υὼ  ρ 

ρ 
ρ     ρ 
ρ     ς     ρ 
ρ     σ      σ     ρ 
ρ                τ    ρ 

ρ     υ         ρπ    υ    ρ 

ὼ ώ                            ρὼ     ρώ 
ὼ ώ                     ρὼ  ςὼώ   ρώ 
ὼ ώ               ρὼ   σὼώ   σὼώ  ρώ 

ɸʣʛʝʙʨʠʡʥ ʭʦʸʨ ʛʠʰװװʥʪʠʡʛ ʵʝʨʵʛ ʙװʭʵʣ ʟʵʨʵʛʪ ʜʵʚʰװװʣʵʭ װʡʣʜʣʠʡʥ 
ʪʫʭʘʡ ʷʨʠʣʮʘʞ ʵʭʵʣʞ ʙʦʣʥʦ. ʀʥʛʵʞ ʟʘʜʣʘʭʳʛ ʙʠʥʦʤʳʥ ʟʘʜʘʨʛʘʘ ʛʵʞ 
ʥʵʨʣʵʜʵʛ. 
ὼ ρ ʠʣʵʨʭʠʡʣʣʠʡʛ ʵʝʨʵʛ ʙװʭʵʣ ʟʵʨʵʛʪ ʜʵʚʰװװʣʵʭ ʙʦʜʣʦʛʦ ʘʚʯ װʟʵʥ 
ʩʫʨʘʛʯʜʘʘʨ ʜʘʨʘʘʭ ʟʘʜʘʨʛʘʘʛ ʭʠʡʣʛʵʞ ʟʘʜʘʨʛʘʘʥʳ ʢʦʝʬʬʠʮʠʝʥʪʫʫʜ 
ʷʤʘʨ ʟװʡ ʪʦʛʪʦʣʪʦʡ ʙʘʡʛʘʘʛ ʘʞʠʛʣʫʫʣʥʘ.   
ɾʠʰʵʵ 17: 

ʕʥʵ ʟʘʜʘʨʛʘʘʥʳ ʙʘʨʫʫʥ ʛʘʨ ʪʘʣʜ ʙʫʡ ʠʣʵʨʭʠʡʣʣʠʡʥ ʢʦʵʬʬʠʮʠʝʥʪʫʫʜʳʛ 
ʙʠʥʦʤʳʥ ʢʦʵʬʬʠʮʠʝʥʪ ʛʵʭ ʙᴇʛᴇᴇʜ ʵʜʛʵʵʨʠʡʛ  ʷʣʛʘʥ ʙʠʯʚʵʣ  

ʙʦʣʥʦ. װתʥʠʡʛ ʇʘʩʢʘʣʠʡʥ ʛʫʨʚʘʣʞʠʥ ʛʵʜʵʛ. ʇʘʩʢʘʣʠʡʥ ʛʫʨʚʘʣʞʥʳ 
ʜʘʨʘʘʛʠʡʥ ʭʵʜ ʭʵʜʵʥ  ʤᴇʨʠʡʛ ʩʫʨʘʛʯʠʜ ʙʠʯʠʞ ʟװʡ ʪʦʛʪʣʳʛ ʦʡʣʛʦʭ ʥʴ 
ʯʫʭʘʣ.  
ɾʠʰʵʵ 18: װתʥʠʡ ʜʘʨʘʘʛʘʘʨ ὼ ώ ʠʣʵʨʭʠʡʣʣʠʡʥ ʙʠʥʦʤʳʥ ʟʘʜʘʨʛʘʘʛ 
ʘʚʯ װʟʥʵ.  
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σ ώ ρϽσϽώ τϽσϽώ  φ ϽσϽώ τ ϽσϽώ ρϽσϽώ
ψρ σφώ υτώ ώ 

ᾀ ς ρϽᾀϽ ς  υϽᾀϽ ς ρπ ϽᾀϽ ς ρπϽᾀϽ ς
 υ ϽᾀϽ ς  

ʉʫʨʘʛʯʠʜ ʇʘʩʢʘʣʠʡʥ ʛʫʨʚʘʣʞʥʳʛ ʘʰʠʛʣʘʥ ὼ ώ ; ὼ ώ  ʟʘʜʘʨʛʘʘʛ 
ʙʠʝ ʜʘʘʥ ʭʠʡʞ ʙʠʥʦʤʳʥ ʟʘʜʘʨʛʘʘ ʙʦʣʦʥ ʙʠʥʦʤʳʥ ʢʦʵʬʬʠʮʠʝʥʪʳʥ ʟװʡ 
ʪʦʛʪʣʳʛ ʦʡʣʛʦʥʦ. 
ʉʘʥʘʤʞ: ɹʠʥʦʤʳʥ ʟʘʜʘʨʛʘʘʥʜ ὼȟώ (ʘʣʛʝʙʨʠʡʥ 2 ʛʠʰװװʥʪʠʡʥ ʥʵʛ ʙʘ 
ʭʦʸʨʜʫʛʘʘʨ ʛʠʰװװʥ) ʩʫʫʨʴʪʘʡ   ʟʵʨʛʠʡʥ  ʠʣʪʛʵʛʯװװʜ ʷʤʘʨ ʟװʡ 
ʪʦʛʪʦʣʪʦʡʛʦʦʨ ᴇᴇʨʯʣᴇʛʜᴇʞ ʙʘʡʛʘʘʛ ʘʞʠʛʣʫʫʣʘʭ ʥʴ ʯʫʭʘʣ.  
ɾʠʰʵʵ 19: σ ώ  ʙʠʥʦʤʳʥ ʟʘʜʘʨʛʘʘʛ ʦʣʲʸ. ɸʣʛʝʙʨʠʡʥ 2 ʛʠʰװװʥʪʠʡʛ 4 
ʠʣʪʛʵʛʯʪʵʡ ʟʵʨʵʛʪ ʜʵʚʰװװʣʞ ʙʘʡʛʘʘ ʪʫʣ ʙʠʥʦʤʳʥ ʢʦʵʬʬʮʠʝʥʪʫʫʜ ʥʴ 
ʇʘʩʢʘʣʠʡʥ ʛʫʨʚʘʣʞʥʳ 5 ʜʫʛʘʘʨ ʤᴇʨ ʙʘʡʥʘ ʛʵʜʛʠʡʛ ʷʨʠʣʮʘʭ ʭʵʨʵʛʪʵʡ. 
ʀʡʤʜ  

ʛʵʞ ʛʘʨʥʘ.  

ɾʠʰʵʵ 20: ᾀ ς  ʟʘʜʘʨʛʘʘʛ ʦʣʲʸ. ɸʣʛʝʙʨʠʡʥ 2 ʛʠʰװװʥʪʠʡʛ 5 
ʠʣʪʛʵʛʯʪʵʡ ʟʵʨʵʛʪ ʜʵʚʰװװʣʞ ʙʘʡʛʘʘ ʪʫʣ ʙʠʥʦʤʳʥ ʢʦʵʬʬʮʠʝʥʪʫʫʜ ʥʴ 
ʇʘʩʢʘʣʠʡʥ ʛʫʨʚʘʣʞʥʳ 6 ʜʫʛʘʘʨ ʤᴇʨ ʙʘʡʥʘ ʛʵʜʛʠʡʛ ʷʨʠʣʮʘʭ ʭʵʨʵʛʪʵʡ. 
ʀʡʤʵʵʩ  

ρϽᾀϽ ς ᾀ ρπᾀ τπᾀ ψπᾀ ψπᾀ σς    ʙʦʣʥʦ.  
ɾʠʰʵʵ 21: 

ςώ σὼ ρ ςώ σὼ υ ςώ σὼ ςώ σὼ
ρπςώ σὼ υ ςώ σὼ   ρ ςώ σὼ  ʠʣʵʨʭʠʡʣʵʣʜ ʰʠʣʞʠʭ ʙʘ 
ʟʵʨʵʛʪ ʜʵʚʰװװʣʞ ʭʷʣʙʘʨʯʣʘʭ ʭʵʨʵʛʪʵʡ.  

4.ʟ* ὅ  ʙʘ ὲȦ 
ʪʵʤʜʵʛʣʵʛʵʵ 
ʭʵʨʵʛʣʵʭ 
 

ὅ
ὲȦ

ὲ ὯȦὯȦ
 

πȦ ρ 

    Ὧ π     Ὧ ρ     Ὧ ς     Ὧ σ     Ὧ τ     Ὧ υ 

╒         ╒           ╒             ╒           ╒           ╒  

ʇʘʩʢʘʣʳʥ ʛʫʨʚʘʣʞʠʥ ʘʰʠʛʣʘʥ ʙʠʥʦʤʳʥ ʢʦʬɻʬʠʮʠʝʥʪʳʛ ʦʣʦʭ, ʙʠʥʦʤʳʥ 

ʟʘʜʘʨʛʘʘʛ ʭʠʡʞ ʙʦʣʞ ʙʘʡʥʘ. ɻʵʪʵʣ ᾀ ς  ʟʘʜʘʨʛʘʘʥʳ ʭʫʚʴʜ ʷʛ ᾀ -ʠʡʛ 
ʘʛʫʫʣʩʘʥ ʛʠʰװװʥʠʡ ʢʦʝʬʬʠʮʠʝʥʪʠʡʛ ʦʣʦʭʦʜ ʇʘʩʢʘʣʳʥ ʛʫʨʚʘʣʞʥʳʛ 
ʘʰʠʛʣʘʞ ʙʦʣʦʭ ʙʦʣʦʚʯ ʪᴇʚᴇʛʪʵʡ, ʘʞʠʣʣʘʛʘʘ ʠʭʪʵʡ.  ʀʡʤʵʵʩ ʙʠʥʦʤʳʥ 
ʢʦʵʬʬʠʮʠʝʥʪʳʛ ʠʣװװ ʭʷʣʙʘʨ ʦʣʦʭ ʘʨʛʘ ʙʘʡʛʘʘ ʪʫʭʘʡ ʷʨʠʣʮʘʥʘ.   
ʕʭʣʵʵʜ ʢʦʤʙʠʥʘʪʦʨʠʢ ʩʵʜʚʠʡʥ ʭװʨʵʵʥʜ ʩʫʜʘʣʩʘʥʘʘʨ ὲ-ʵʵʩ Ὧ-ʘʘʨ ʘʚʩʘʥ 
ʭʵʩʵʛʣʵʣʠʡʥ ʪʦʦʛ ʭʵʨʭʵʥ ʦʣʜʦʛ ʪʫʭʘʡ ʷʨʠʣʮʘʥ ʪʦʤʴʸʦʛ ʙʠʯʠʞ ʤᴇʥ 
ʬʘʢʪʦʨʠʘʣʳʥ ʪʫʭʘʡ ʩʵʨʛʵʵʥ ʩʘʥʘʥʘ.  

 ʥʠʡ ʜʘʨʘʘ ʙʠʥʦʤʳʥ ʢʦʝʬʬʠʮʠʝʥʪʳʛ ʠʣʵʨʭʠʡʣʵʭʠʡʥ ʪʫʣʜ ʜʘʨʘʘʭװת
ʪʵʤʜʵʛʣʵʛʵʵʛ ʘʰʠʛʣʘʷ.  ɸʣʛʝʙʨʠʡʥ 2 ʛʠʰװװʥʪʠʡʛ ὲ ʟʵʨʵʛʪ ʜʵʚʰװװʣʵʭʵʜ 
[ʪʫʭʘʡʣʙʘʣ,ὼ ώ ] ʛʘʨʘʭ ʙʠʥʦʤʳʥ ʟʘʜʘʨʛʘʘʥʳ ʛʠʰװװʥʠʡ ʙʘʡʨʣʘʣʳʛ 

▓-ʘʘʨ ʪʵʤʜʵʛʣʵʝ. ɾʠʰʵʵ ʥʴ  

 ὲ υȡ                                         ρ            υ            ρπ            ρπ             υ              ρ 

ʛʵʜʛʠʡʛ ʘʥʟʘʘʨʚʘʣ  ὼ ώ  ʙʠʥʦʤʳʥ ʟʘʜʘʨʛʘʘʥʳ ʛʠʰװװʜʠʡʥ 

ʢʦʵʬʬʠʮʠʝʥʪʳʛ ὲ υ ʙʘ Ὧ-ʘʘʨ  (Ὧ π, 1, é,5)  ╒▓  ʛʵʞ ʠʣʵʨʭʠʡʣʞ 

ʙʦʣʦʭʳʛ ʘʞʠʛʣʘʞ ʤʵʜʥʵ.  
ʛʥʵʣʪ ʛʘʨʛʘʭ ʭʵʨʵʛʪʵʡ. ὼװʥʠʡ ʜʘʨʘʘ ʝʨᴇʥʭʠʡ ʜװת ώ  ʙʠʥʦʤʳʥ 

ʟʘʜʘʨʛʘʘʥʳ ʛʠʰװװʜʠʡʥ ʢʦʵʬʬʠʮʠʝʥʪʳʛ ▪ ʙʘ ▓-ʘʘʨ  (Ὧ πȟρȟȣȟὲ  

ʠʣʵʨʭʠʡʣʙʵʣ ╒▪
▓ ʙʘʡʥʘ. 

ʉʫʨʘʛʯʠʜ ʵʥʵ ʜװʛʥʵʣʪ ʜʵʵʨ װʥʜʵʩʣʵʵʜ ʭʵʩʵʛʣʵʣ ʘʰʠʛʣʘʥ ʇʘʩʢʘʣʠʡʥ 
ʛʫʨʚʘʣʞʥʳʛ ʜʘʭʠʥ ʙʘʡʛʫʫʣʥʘ. װתʥʠʡ ʪʫʣʜ ʜʘʨʘʘʭ ʭװʩʥʵʛʪʠʡʛ ʥᴇʭװװʣʞ 
ʙʦʣʥʦ.  
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ρȠ   ὲ Ƞ  
ὲὲ ρ

ςȦ
Ƞ   
ὲὲ ρ ὲ ς

σȦ
Ƞ   
ὲὲ ρ ὲ ς ὲ σ

τȦ
 Ƞȣ 

 

  ɹʠʥʦʤʳʥ ʟʘʜʘʨʛʘʘʥʳ ʛʠʰװװʜʠʡʥ ʙʘʡʨʣʘʣ ▓ 

(ὶ πȟρȟȣȟὲ 

  0 1 2 3 4 5 6 7 ... ▪

 

▪ 

 

 

 

ɸʣʛʝʙʨʠʡʥ 

2 

ʛʠʰװװʥʪʠʡʛ 

m ʟʵʨʵʛʪ 

ʜʵʚʰװװʣʵʭ 

( ά

ρȟς ȟȢȢȢȟὲ) 

 

1 1 1 - - - - - - - - - 

2 1 2 1 - - - - - - - - 

3 1 3 3 1 - - - - - - - 

4 ? ? ? ? ? - - - - - - 

5 1 5 10 10 5 1 - - - - - 

6 ? ? ? ? ? ? ? - - - - 

7 ? ? ? ? ? ? ? ? - - - 

é é é é é é é é é é é é 

▪  ? ? ? ? ? ? ? é ? ? 

ʉʘʥʘʤʞ: װתʥʠʡʛ ʭʘʨʴʮʫʫʣʘʥ ʭʘʨʘʭʳʥ ʪʫʣʜ ᴇʤʥᴇ ʙʘʡʛʫʫʣʩʘʥ ʇʘʩʢʘʣʠʡʥ 
ʛʫʨʚʘʣʞʥʳʛ ʟʵʨʵʛʮװװʣʵʥ ʙʠʯװװʣʞ ʙʦʣʥʦ. 
ɾʠʰʵʵ 22: ρ ὼ  ʙʠʥʦʤʳʥ ʟʘʜʘʨʛʘʘʥʳ ʢʦʵʬʬʠʮʠʝʥʪʫʫʜʳʛ ʭʵʩʵʛʣʵʣ 
ʘʰʠʛʣʘʥ ʦʣ.  
ɹʦʜʦʣʪ: ɹʠʥʦʤʳʥ ʟʘʜʘʨʛʘʘʥʳ ʢʦʵʬʬʠʮʠʝʥʪʫʫʜʳʛ ʭʵʩʵʛʣʵʣ ʘʰʠʛʣʘʥ  

ʛʵʞ ʦʣʥʦ. 
 

4.ʠ* ɹʠʥʦʤʳʥ 
ʟʘʜʘʨʛʘʘʥʳ 
ʛʠʰϾϾʥʠʡ 

ὅ Ͻὥ Ͻὦȟ 
π Ὧ ὲ  
ʪʦʤʴʸʦʛ 
ʭʵʨʵʛʣʵʭ 
 

ρȠ   ὲȠ   
ὲὲ ρ

ςȦ
Ƞ   
ὲὲ ρ ὲ ς

σȦ
Ƞ   
ὲὲ ρ ὲ ς ὲ σ

τȦ
Ƞ ȣ 

ὥ ὦ ὥὦ ὲὥ ὦ  
ὲὲ ρ

ςȦ
ὥ ὦ

ὲὲ ρ ὲ ς

σȦ
ὥ ὦ

 
ὲὲ ρ ὲ ς ὲ σ

τȦ
ὥ ὦ Ễ

ὲὲ ρ

ρϽς
ὥὼ

ὲὥὼ ὥὼ  

ʇʘʩʢʘʣʠʡʥ ʛʫʨʚʘʣʞʥʳʛ ʭʵʩʵʛʣʵʣʠʡʥ ʪʦʤʴʸʦ ʘʰʠʛʣʘʥ ʙʘʡʛʫʫʣʩʘʥ ᴇʤʥᴇʭ 
ʭʠʯʵʵʣ ʜʵʵʨ ʪʫʣʛʫʫʨʣʘʥ ʙʠʥʦʤʳʥ ʟʘʜʘʨʛʘʘʥʳ ʛʠʰװװʜ ʷʤʘʨ ʟװʡ 
ʪʦʛʪʦʣʪʦʡ ʙʘʡʛʘʘʛ ʘʞʠʛʣʘʞ, ʛʠʰװװʜʠʡʛ ʦʣʦʭ ʪʦʤʴʸʦʛ ʛʘʨʛʘʥʘ.  

ὥ ὦ В ὅὥ ὦ ;        
ὲᶰὤ ; π Ὧ ὲ 

ʛʵʞ ʟʘʜʘʨʯ ʙʫʡʛ ʘʞʠʛʣʘʩʥʳ װʥʜʩʵʥ ʜʵʵʨ ʛʠʰװװʜʠʡʛ ὅὥ ὦ ʪʦʤʴʸʦʛʦʦʨ 
ʦʣʞ ʙʦʣʦʭʳʛ ʤʵʜʥʵ. ʕʥʵ ʪʦʤʴʸʦʛ ʩʘʡʪʘʨ ʘʞʠʛʣʘʞ ʟװʡ ʪʦʛʪʣʳʛ ʷʨʠʣʮʘʞ 
ʦʡʣʛʦʭʦʜ ʯʠʛʣװװʣʵʭ ʭʵʨʵʛʪʵʡ.  
ɸʥʭʘʘʨʘʭ: В ʪʵʤʜʵʛʣʵʛʵʵʛ ʘʰʠʛʣʘʩʘʥ ʪʦʭʠʦʣʜʦʣʜ ʩʫʨʘʛʯʜʘʜ ʫʯʨʳʛ ʥʴ 
ʪʘʡʣʙʘʨʣʘʞ ᴇʛᴇʭ ʭʵʨʵʛʪʵʡ.  
 .ʥʠʡ ʪʦʤʴʸʦʛ ʘʰʠʛʣʘʭ ʙʦʜʣʦʛʫʫʜ ʙʦʜʥʦװװʥʠʡ ʜʘʨʘʘʛʘʘʨ ʝʨᴇʥʭʠʡ ʛʠʰװת
 ɾʠʰʵʵ 23: ρ ὼ  ʙʦʣʦʥ  ὥ ὦ   ʙʠʥʦʤʳʥ ʟʘʜʘʨʛʘʘʛ ʙʠʯ.  
ɹʦʜʦʣʪ: ɹʠʥʦʤʳʥ ʟʘʜʘʨʛʘʘʥʳ ʢʦʵʬʬʠʮʠʝʥʪʫʫʜʳʛ ᴇʤʥᴇ ʙʠʜ  

ʛʵʞ ʦʣʩʦʥ ʪʫʣ ʟʘʜʘʨʛʘʘ ʥʴ  

 ρ ὼ ρ ὲὼ 
Ȧ
ὼ

Ȧ
ὼ  

Ȧ
ὼ Ễ

Ͻ
ὼ ὲὼ ὼ   ʙʘ  

ʛʵʞ ʛʘʨʥʘ.  
ʉʘʥʘʤʞ: Î ωȠρπ ʛʵʭ ʤʵʪ ʪʦʜʦʨʭʦʡ ʪʦʦ ᴇʛʯ ʟʘʜʘʨʛʘʘ ʭʠʡʣʛʵʭ, ʤᴇʥ 
ʭʫʚʴʩʘʛʯʠʡʥ ʟʵʨʛʠʡʥ ʠʣʪʛʵʛʯʠʡʛ ᴇʩᴇʭ, ʙʫʫʨʘʭ ʜʘʨʘʘʣʣʘʘʨ ʙʠʯװװʣʵʭ 
ʜʘʩʛʘʣ ʘʞʠʣʣʘʚʘʣ ʩʘʡʥ.  
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 ñʇʨʦʛʨʝʩʩ ʙʘ ʙʠʥʦʤ ʟʘʜʘʨʛʘʘò ʩʵʜʚʠʡʥ װʥʵʣʛʵʵʥʠʡ ʜʘʘʣʛʘʚʘʨ 

 

1. ɸʨʠʬʤʝʪʠʢ ʧʨʦʛʨʝʩʩʳʥ 3 ʜʫʛʘʘʨ ʛʠʰװװʥ ʥ ɹ5  ʙʘ 44 ʜװʛʵʵʨ ʛʠʰװװʥ ʥ ɹ(-87) ʙʦʣ  

ʘ)  1 ʜװʛʵʵʨ ʛʠʰװװʥʠʡʛ ʦʣ.  ʙ)  ʗʣʛʘʚʘʨʳʛ ʦʣ.  ʚ) ʕʭʥʠʡ 35 ʛʠʰװװʥʠʡ ʥʠʡʣʙʨɻʠʡʛ ʦʣ. 

2. ɹװʭ ʛʠʰװװʜ ʥʴ ʵʝʨʵʛ ʙʘʡʭ ʛʝʦʤʝʪʨ ʧʨʦʛʨʝʩʩʳʥ 4 ʜװʛʵʵʨ ʛʠʰװװʥ ʥ ɹ   ʙʘ 6 ʜʫʛʘʘʨ 

ʛʠʰװװʥ ʥ ɹ   ʙʦʣ ʜʘʨʘʘʭ ʟװʡʣװװʜʠʡʛ ʦʣ. 

ʘ)  ʍʫʚʘʘʨʴ ʙʫʶʫ ή                               ʙ)  1 ʜװʛʵʵʨ ʛʠʰװװʥ ʙʫʶʫ ό 

ʚ)  11 ʜװʛʵʵʨ ʛʠʰװװʥ ʙʫʶʫ  ό              ʛ)  ὲ ʜװʛʵʵʨ ʛʠʰװװʥʠʡ ʪʦʤʴʸʦʛ ʦʣ. 

3. ʅʠʡʣʙʵʨʠʡʛ ʦʣ.  

      ʘ)  ρ ς ς ς  ȢȢȢς  

ʙ)  ρυυ υϽ υϽ υϽ  ȢȢȢυϽ  

4. ὼȟτȟὼ φ ʪʦʦʥʫʫʜ ʙʦʣ ʪᴇʛʩʛᴇʣʛװʡ ʛʝʦʤʝʪʨ ʧʨʦʛʨʝʩʩʳʥ ʥʘʡʤ, ʝʩ ʙʘ ʘʨʘʚ  

       ʜʫʛʘʘʨ  ʛʠʰװװʜ ʙʦʣ  ʜʘʨʘʘʭ ʙʦʜʣʦʛʫʫʜʳʛ ʙʦʜ.    

     ʘ)  ʅʵʛʜװʛʵʵʨ ʛʠʰװװʥʠʡʛ ʦʣ. 

          ʙ)  ɻʝʦʤʝʪʨ ʧʨʦʛʨʝʩʩʳʥ ʙװʭ ʛʠʰװװʜʠʡʥ ʥʠʡʣʙʨɻʠʡʛ ʦʣ. 

5. 21 ʤ ʫʨʪʪʘʡ ʫʪʩʳʛ ʘʨʠʬʤʝʪʠʢ ʧʨʦʛʨʝʩʩ  װװʩʛʵʭ ʫʨʪʪʘʡ ʭʵʩʛװװʜʵʜ    

       ʭʘʡʯʠʣʞ ʭʫʚʘʘʚ.   

ᾀ ς ὅ ᾀ ὅ ᾀ ς ὅ ᾀ ς Ễ ὅ ᾀ ς Ễ
ὅ ᾀ ς  

ὅ ς
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ς
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ψȦςȦ
Ͻ
ςσ

ς

ωϽρπ

ς
Ͻ
ςϽω
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ὅ ὥὼȠ ὅ ὥὼ
ὦ

ὼ
Ƞ ὅ ὥὼ

ὦ

ὼ
 

ɾʠʰʵʵ 24: ᴆʤʥᴇ ʪʘʚʠʛʜʩʘʥ ᾀ ς   ʙʠʥʦʤʳʥ ʟʘʜʘʨʛʘʘʥʳ ᾀ -ʠʡʛ 
ʘʛʫʫʣʩʘʥ ʛʠʰװװʥʠʡ ʢʦʝʬʬʠʮʠʝʥʪʠʡʛ ʦʣʦʭ ʙʦʜʣʦʛʳʛ ʙʦʜʲʸ.  

ʛʵʞ ʟʘʜʣʘʭ ʙʘ ʵʥʜʵʵʩ ʭʘʨʚʘʣ ᾀ -ʠʡʛ ʘʛʫʫʣʩʘʥ ʛʠʰװװʥʠʡ ʢʦʝʬʬʠʮʠʝʥʪ 

ʥʴ  ὅ ς  ʙʘʡʥʘ. ʕʥʜ ὅ
Ȧ

ȦȦ
 ʪʫʣ ρςψϽ

Ȧ

ȦȦ
 ʛʘʨʥʘ.  

ɾʠʰʵʵ 25:  ςὼ  ʙʠʥʦʤʳʥ ʟʘʜʘʨʛʘʘʥʳ ὼ-ʠʡʛ ʘʛʫʫʣʩʘʥ ʛʠʰװװʥʠʡ 

ʢʦʵʬʬʠʮʠʝʥʪʳʛ ʦʣ.  
ɹʦʜʦʣʪ: ɹʠʥʦʤʳʥ ʟʘʜʘʨʛʘʘʥʳ ʛʠʰװװʜʠʡʛ 

ὅ ςὼ Ƞ ὅ ςὼ Ƞ ὅ ςὼ  ʛʵʭ ʤʵʪ ʦʣʞ ʙʦʣʦʭ ʙᴇʛᴇᴇʜ 

ʛʫʨʘʚʜʫʛʘʘʨ ʛʠʰװװʥ ʥʴ ὼ-ʠʡʛ ʘʛʫʫʣʩʘʥ ʙʘʡʥʘ. ʀʡʤʜ ʢʦʵʬʬʠʮʠʝʥʪʳʛ ʥʴ 
ʦʣʙʦʣ   

ψρπϽσς ςυωςπ ʙʦʣʥʦ.  

ɾʠʰʵʵ 26: ὥὼ Ƞὥ π ʙʠʥʦʤʳʥ ʟʘʜʘʨʛʘʘʥʳ ʵʭʥʠʡ ʛʫʨʚʘʥ ʛʠʰװװʥ 

φτὼȠ υχφὼȠ ὧὼ ʙʘʡʩʘʥ ʙʦʣ ὥȟὦȟὧ-ʠʡʥ ʫʪʛʳʛ ʦʣ.  

ɹʦʜʦʣʪ: ὥὼ  ʙʠʥʦʤʳʥ ʟʘʜʘʨʛʘʘʥʳ ʵʭʥʠʡ ʛʫʨʚʘʥ ʛʠʰװװʥʠʡʛ ʦʣʙʦʣ 

ʙʫʶʫ  ὥὼȠ φὥὦὼ Ƞ  ρυὥὦὼ   ʙʘʡʥʘ.  ᴆʛʩᴇʥ ʥᴇʭʮᴇʣ ʸʩʦʦʨ  ὥ
φτȠ φὥὦ υχφȠ   
ρυὥὦ ὧ  ʙʘʡʭ ʙᴇʛᴇᴇʜ ʵʥʜʵʵʩ ὥ ςȠ ὦ σ; ὧ ςρφπ ʛʵʞ ʦʣʜʦʥʦ. 
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        ʘ)  ʍʵʨʵʚ ʭʫʚʘʘʩʘʥ ʭʵʩʛװװʜʠʡʥ ʭʘʤʛʠʡʥ ʫʨʪ ʙʘ ʭʘʤʛʠʡʥ ʙʦʛʠʥʦ ʭʘʨʛʘʣʟʘʥ  

            2.8ʤ ʙʘ 20ʩʤ ʙʘʡʩʘʥ ʙʦʣ ʭʵʜʵʥ ʭʵʩʵʛʪ ʭʫʚʘʘʩʘʥ ʚʵ?. 

       ʙ)  ʍʵʨʵʚ ʥʠʡʪ 21 ʭʵʩʵʛʪ ʭʫʚʘʘʩʘʥ ʙʘ ʭʦʸʨ ʜʘʭʴ ʙʦʛʠʥʦ ʭʵʩʛʠʡʥ ʫʨʪ 55ʩʤ  

           ʙʦʣ ʭʘʤʛʠʡʥ ʙʦʛʠʥʦ ʭʵʩʛʠʡʥ ʫʨʪʳʛ ʦʣ.  

6. ʊʘʘʟʥʘʘʩ ʜװװʞʠʣʩʵʥ ʙᴇʤʙᴇʛ ʭʦʸʨ ʪʠʡʰ ʩʘʚʣʘʞ ʙʘʡʚ. ɸʥʭ ʪʘʘʟʪʘʡ ʧʝʨʧʝʥʜʠʢʫʣʷʨ 

ʪʵʥʭʣʵʛʪʵʡ σπ װװʩʛʵʭʵʵʨ ʩʘʚʣʘʩʘʥ ʙʘ ʜʘʨʘʘʛʠʡʥ ʩʘʚʣʘʣʪ ʙװʨ ᴇʤʥᴇʭ ʩʘʚʣʘʣʪʳʥ 

90% ʪʵʥʮװװ ᴇʥʮʛᴇᴇʨ  ʩʘʚʣʘʞ ʙʘʡʚ. 

           ʘ) 10 ʜʘʭʴ ʩʘʚʣʘʣʪ ʜʫʫʩʘʭʘʜ ʙװʭ ʩʘʚʣʘʩʘʥ ᴇʥʮʛװװʜʠʡʥ ʥʠʡʣʙʨɻʠʡʛ ʦʣ. 

           ʙ)ʍʵʜʵʥ ʩʘʚʣʘʣʪʳʥ ʜʘʨʘʘ ρ-ʘʘʩ ʙʘʛʘ ᴇʥʮʛᴇᴇʨ ʩʘʚʣʘʭ ʚʵ?. 

           ʚ) ʍʵʩʵʛ ʭʫʛʘʮʘʘʥʳ ʜʘʨʘʘ ʩʘʚʣʘʣʪ ʟʦʛʩʦʭ ʪʫʣ ʥʠʡʪ ʩʘʚʣʘʩʘʥ ᴇʥʮʛװװʜʠʡʥ  

              ʥʠʡʣʙʨɻʠʡʛ ʦʣ.  

 

            

 

 

7. ʇʘʩʢʘʣʠʡʥ ʛʫʨʚʘʣʞʠʥ ʘʰʠʛʣʘʥ ʜʘʨʘʘʭ ʠʣʵʨʭʠʡʣʣװװʜʠʡʥ ʙʠʥʦʤʳʥ ʟʘʜʘʨʛʘʘʛ ʦʣ.  

ʘ)  ςᾀ σώ        ʙ) σὼ ςώ        ʚ) ςᾀ ρ  

8. ɹʠʥʦʤʳʥ ʟʘʜʘʨʛʘʘʥʳ ʛʠʰװװʜʠʡʛ ʦʣʦʭ ʪʦʤʴʸʦ ʘʰʠʛʣʘʥ ʟʘʜʘʨʛʘʘʛ ʥʴ ʙʠʯ.  

ʘ)  ὼ ς    ʙ) ὼ ςώ    ʚ) ςὼ σ  ʛ) σᾀ   ʜ) ςᾀ   ʝ) ὼ  

9. ɹʠʥʦʤʳʥ ʟʘʜʘʨʛʘʘʥʳ ᴇʛʩᴇʥ ʥᴇʭʮʣʠʡʛ ʭʘʥʛʘʭ ʛʠʰװװʥʠʡ ʢʦʵʬʬʠʮʠʝʥʪʳʛ ʦʣ.  

ʘ) σὼ ς  ʙʠʥʦʤʳʥ ὼ-ʪʵʡ    ʙ) ὼ ςώ   ʙʠʥʦʤʳʥ ὼώ ʛʵʩʵʥ װʨʞʚʵʨʪʵʡ  

ʚ) ςὼ υ  ʙʠʥʦʤʳʥ ὼ-ʪʘʡ    ʛ) σᾀ   ʙʠʥʦʤʳʥ ᾀ -ʪʘʡ 

ʜ) σᾀ   ʙʠʥʦʤʳʥ ᾀ-ʠʡʛ ʘʛʫʫʣʘʘʛװʡ 

ʝ) ς ὼ ρφρφὼ ὼ  ʙʘʡʭ ὼ-ʠʡʥ ʫʪʛʳʛ ʦʣ.  

10. ς ὥὼ ʙʠʥʦʤʳʥ ʟʘʜʘʨʛʘʘʥʳ ʵʭʥʠʡ 3 ʛʠʰװװʥ ʥʴ σςȟτπὼȟὦὼ  ʙʘʡʩʘʥ ʙʦʣ ὲȟὥȟὦ-ʛ 

ʦʣ.  

11. ʘ) ς ὼ  ʙʠʥʦʤʳʥ ʟʘʜʘʨʛʘʘʛ ʙʠʯ.  

ʙ) ρ Ὧὼς ὼ  ʟʘʜʘʨʛʘʘʥʳ ὼ-ʠʡʥ ʢʦʵʬʬʠʮʠʝʥʪ ʪʵʛʪʵʡ ʪʵʥʮװװ ʙʘʡʭ Ὧ-ʠʡʥ ʫʪʛʳʛ 

ʦʣ. 
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ɻɽʆʄɽʊʈ 

 

5. ʂʦʦʨʜʠʥʘʪʳʥ ʛʝʦʤʝʪʨ 

ʂʦʜ  ʉʫʨʘʣʮʘʭʫʡʥ 
ʟʦʨʠʣʪ  

ʉʫʨʘʣʮʘʭʫʡʥ װʡʣ ʘʞʠʣʣʘʛʘʘ  ɹʘʛʰʠʜ ᴇʛᴇʭ ʩʘʥʘʤʞ 
ʙʘ ʭʵʨʵʛʣʵʛʜʵʭװװʥ  

5ʘ. ʅʘʣʘʣʪ ʘʰʠʛʣʘʥ 
ᴇʛʩᴇʥ 
ʰʫʣʫʫʥʫʫʜʳʛ 
ʧʘʨʘʣʣʝʣʴ, 
ʧʝʨʧʝʥʜʠʢʫʣʷʨ 
ʙʦʣʦʭʳʛ 
ʪʦʜʦʨʭʦʡʣʦʭ 
 

ᴆʤʥᴇʭ ʘʥʛʠʫʜʘʜ ʩʫʜʘʣʩʘʥ ʰʫʣʫʫʥʳ ʪʵʛʰʠʪʛʵʣʠʡʛ ʭʵʨʭʵʥ ʦʣʦʭ ʪʫʭʘʡ 
ʷʨʠʣʮʘʘʨʘʡ. ʀʥʛʵʩʥʵʵʨ ʩʫʨʘʛʯʠʜ ʢʦʦʨʜʠʥʘʪʳʥ ʪʵʥʭʣʵʛװװʜʪʵʡ ʧʘʨʘʣʣʝʣʴ 
ʰʫʣʫʫʥʳ, ʢʦʦʨʜʠʥʘʪʳʥ ʵʭʠʡʛ ʜʘʡʨʩʘʥ ʰʫʣʫʫʥʳ ʪʵʛʰʠʪʛʵʣװװʜ ʭʘʨʛʘʣʟʘʥ 

ax=  (ʵʥʜ ʘ ʥʴ ὕὼ ʪʵʥʭʣʵʛʠʡʛ ʜʘʡʨʘʭ ʮʵʛ), by= (ʵʥʜ b ʥʴ ὕώ ʪʵʥʭʣʵʛʠʡʛ 

ʜʘʡʨʘʭ ʮʵʛ), mxy=  (ʵʥʜ ά- ʥʘʣʘʣʪ) ʭʵʣʙʵʨʪʵʡ ʙʘʡʭʳʛ ʩʵʨʛʵʵʥ ʩʘʥʘʥʘ. 

ʐʫʣʫʫʥ ὕώ ʪʵʥʭʣʵʛʪʵʡ ʦʛʪʣʦʣʮʦʭ ʮʵʛʠʡʥ ʦʨʜʠʥʘʪʳʛ ʫʛ ʰʫʣʫʫʥʳ ◐-
ʦʛʪʣʦʣ ʛʵʞ ʥʵʨʣʵʜʵʛ.  

ɿʫʨʘʛʪ ʭʘʨʫʫʣʩʥʘʘʨ ὃ ʮʵʛ ʥʴ ᴇʛʩᴇʥ ʰʫʣʫʫʥʳ ὕώ ʪʵʥʭʣʵʛʪʵʡ ʦʛʪʣʦʣʮʦʭ 
ʮʵʛ ʙᴇʛᴇᴇʜ  ʦʨʜʠʥʘʪ ʥʴ ὧ  ʙʘʡʥʘ. ʊʵʛʚʵʣ ʵʥʵ ʰʫʣʫʫʥʳ ◐-ʦʛʪʣʦʣ ʥʴ ὧ 
ʛʵʩʵʥ װʛ ʶʤ.  
Ͻʡʣ ʘʞʠʣʣʘʛʘʘ 1. ʅʘʣʘʣʪ ʦʣʦʭ  
ʐʫʣʫʫʥʳ ʥʘʣʘʣʪ ʥʴ  ά ʙʘ ώ-ʦʛʪʣʦʣ ʥʴ ὧ ʙʦʣ ʥʘʣʘʣʪʳʛ ʦʣʲʸ.   

ʐʫʣʫʫʥ ʜʵʵʨ ὓ ʮʵʛ ʩʦʥʛʦʥ ʘʚʯ ʢʦʦʨʜʠʥʘʪʳʛ ʥʴ ὼȟώ  ʛʵʝ. ʐʫʣʫʫʥ  ὕώ 
ʪʵʥʭʣʵʛʪʵʡ ʦʛʪʣʦʣʮʦʭ ʮʵʛ ʥʴ  ὃπȟὧ  ʙʘʡʥʘ (ɿʫʨʛʠʡʛ ʭʘʨʥʘ ʫʫ). ὃȟὓ 
ʮʵʛװװʜ ʰʫʣʫʫʥ ʜʵʵʨ ʦʨʰʠʥʦ. ʀʡʤʜ ὃὓ ʭʵʨʯʤʠʡʥ ʥʘʣʘʣʪ ʥʴ ʰʫʣʫʫʥʳ 

ʥʘʣʘʣʪ ʙʦʣʦʭ ʪʫʣ ά-ʪʵʡ ʪʵʥʮװװ ʙʘʡʥʘ. ʕʥʵ ʥᴇʭʮᴇʣʠʡʛ ʙʠʯʚʵʣ 
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-
=  ʛʘʨʥʘ. װתʥʠʡʛ mxcy =-  ʙʫʶʫ cmxy +=

ʭʵʣʙʵʨʪ ʙʠʯʠʞ ʙʦʣʥʦ. 
ʕʥʜʵʵʩ, ʥʘʣʘʣʪ ʙʘ ώ-ʦʛʪʣʦʣʳʛ ʘʰʠʛʣʘʥ ʰʫʣʫʫʥʳ ʪʵʛʰʠʪʛʵʣʠʡʛ ʭʵʨʭʵʥ 
ʙʠʯʠʭ ʟװʡ ʪʦʛʪʣʳʛ ʘʞʠʛʣʘʭ ʥʴ ʟװʡʪʵʡ. cmxy +=  ʪʵʛʰʠʪʛʵʣʠʡʛ ʰʫʣʫʫʥʳ 

ʪʵʛʰʠʪʛʵʣʠʡʥ ʩʪʘʥʜʘʨʪ ʭʵʣʙʵʨ ʛʵʥʵ. 
Ͻʡʣ ʘʞʠʣʣʘʛʘʘ 2. ᴆʛʩᴇʥ ʰʫʣʫʫʥʫʫʜʳʛ ʧʘʨʘʣʣʝʣʴ, ʧʝʨʧʝʥʜʠʢʫʣʷʨ 
ʙʦʣʦʭʳʛ ʪʦʛʪʦʦʭ 
ɼʘʨʘʘʭ ʘʩʫʫʣʪʳʥ ʜʘʛʫʫ ʷʨʠʣʮʘʭ ʟʘʤʘʘʨ ʵʭʵʣʞ ʙʦʣʥʦ.  
1. ʅʵʛ ʰʫʣʫʫʥ ʜʵʵʨ ʦʨʰʠʭ ὃ ρȟρȟὄσȟρȟὅωȟτ  ʮʵʛװװʜ 
ʢʦʦʨʜʠʥʘʪʳʥ ʭʘʚʪʛʘʡʜ ᴇʛᴇʚ. ὃὄȟὄὅȟὃὅ ʭʵʨʯʤװװʜʠʡʥ ʥʘʣʘʣʪʳʛ ʦʣ. 
ʕʜʛʵʵʨ ʭʵʨʯʤʠʡʥ ʥʘʣʘʣʪ ʥʴ ʷʤʘʨ ʙʘʡʥʘ ʚʵ? 
2. ὃὄȟὄὅ-װװʜʠʡʥ ʥʘʣʘʣʪ ʪʵʥʮװװ ʙʦʣ ὃȟὄȟὅ ʮʵʛװװʜʠʡʥ ʙʘʡʨʰʣʳʥ 
ʪʫʭʘʡ ʷʤʘʨ ʜװʛʥʵʣʪ ʭʵʣʞ ʙʦʣʦʭ ʚʵ? 
ʕʥʵ ʩʫʨʘʣʮʘʭʫʡʥ ʟʦʨʠʣʪʳʥ 
ʭװʨʵʵʥʜ ʧʘʨʘʣʣʝʣʴ, 
ʧʝʨʧʝʥʜʠʢʫʣʷʨ 
ʰʫʣʫʫʥʫʫʜʳʥ ʥʘʣʘʣʪʫʫʜʳʥ 
ʭʦʦʨʦʥʜʦʭ ʭʘʤʘʘʨʣʳʛ 
ʦʡʣʛʦʭ, ʭʵʨʵʛʣʵʭ ʪʫʭʘʡ 
ʩʫʜʘʣʥʘ. 

 ʘ) 21,ll  ʧʘʨʘʣʣʝʣ 

ʰʫʣʫʫʥʳ ʥʘʣʘʣʪʫʫʜ ʥʴ 
ʭʘʨʛʘʣʟʘʥ ά  ʙʘ ά  ʙʘʡʛ. 

21,ll ʰʫʣʫʫʥʫʫʜ ὕὼ 

ʪʵʥʭʣʵʛʠʡʥ ʵʝʨʵʛ 

ʯʠʛʣʵʣʪʵʡ 1a , 2a  

ʭʵʤʞʵʵʪʵʡ ᴇʥʮᴇʛ װװʩʛʵʜʵʛ ʛʵʝ.  
ɼʘʨʘʘʭ ʘʩʫʫʣʪʫʫʜʳʥ ʜʘʛʫʫ ʷʨʠʣʮʘʞ ʙʦʣʥʦ. 

¶ ʍʵʨʵʚ 21,ll ʰʫʣʫʫʥʫʫʜ ʧʘʨʘʣʣʝʣʴ ʙʦʣ 1a , 2a  ᴇʥʮʛװװʜʠʡʛ ʞʠʰ. 

ʕʜʛʵʵʨ ʰʫʣʫʫʥʳ ʥʘʣʘʣʪʫʫʜ ʷʤʘʨ ʭʘʤʘʘʨʘʣʪʘʡ ʚʵ? 
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¶ ʍʵʨʵʚ ʰʫʣʫʫʥʫʫʜʳʥ ʥʘʣʘʣʪ 21 mm =  ʙʦʣ 21,ll  ʰʫʣʫʫʥʫʫʜ ʷʤʘʨ 

ʙʘʡʨʰʠʣʪʘʡ ʙʘʡʭ ʚʵ? 

ʙ)  21,ll  ʧʝʨʧʝʥʜʠʢʫʣʷʨ 

ʰʫʣʫʫʥʫʫʜʳʥ ʥʘʣʘʣʪʫʫʜ 
ʥʴ ʭʘʨʛʘʣʟʘʥ ά ʙʘ ά  

ʙʘʡʛ. 1l  ʰʫʣʫʫʥ ὕὼ 

ʪʵʥʭʣʵʛʪʵʡ a  ᴇʥʮᴇʛ, 2l  

ʰʫʣʫʫʥ ὕώ ʪʵʥʭʣʵʛʪʵʡ a 

ᴇʥʮᴇʛ װװʩʛʵʥʵ.  
ʐʫʣʫʫʥʫʫʜʳʥ ʦʛʪʣʦʣʮʣʳʥ 
ʮʵʛʠʡʛ ὖ ʛʵʝ. 

ʊʵʛʚʵʣ ὖὃὄ  ʙʘ ὖὔὓ 
ʛʫʨʚʘʣʞʥʫʫʜ ʪᴇʩᴇᴇʪʵʡ.   

1l  ʰʫʣʫʫʥʳ ʥʘʣʘʣʪ 

PB

AB
m =1  ʙʘ 

2l  ʰʫʣʫʫʥʳ ʥʘʣʘʣʪ 
MN

PM
m

-
=2  ʛʘʨʥʘ. ᴆᴇʨᴇᴇʨ ʭʵʣʙʵʣ 

MN

PM
m =- 2  

ʙʘʡʥʘ.  

ɼʵʵʨʭ ὖὃὄ ʙʘ ὖὔὓ ʛʫʨʚʘʣʞʥʫʫʜ ʪᴇʩᴇᴇʪʵʡ ʛʵʜʛʵʵʩ 
PM

NM

PB

AB
= ʙʘʡʥʘ.  

ʕʥʜʵʵʩ 

2

1

1

m
m -=  ʙʫʶʫ 121 -=Ömm  ʙʘʡʥʘ ʛʵʞ ʛʘʨʥʘ.  

ɻʘʨʩʘʥ װʨ ʜװʥʛ ʜʘʨʘʘʭ ʙʘʡʜʣʘʘʨ ᴇʛװװʣʙʵʨʵʵʨ ʪʦʤʴʸʦʣʫʫʣʞ ʙʦʣʥʦ. 

¶ ʇʝʨʧʝʥʜʠʢʫʣʷʨ ʰʫʣʫʫʥʫʫʜʳʥ ʥʘʣʘʣʪʫʫʜʳʥ װʨʞʚʵʨ -1 ʙʘʡʥʘ. 

¶ ʍʵʨʵʚ ʰʫʣʫʫʥʳ ʥʘʣʘʣʪ m  ʙʦʣ ʪװװʥʪʵʡ ʧʝʨʧʝʥʜʠʢʫʣʷʨ ʰʫʣʫʫʥʳ 

ʥʘʣʘʣʪ 
m

1
- ʙʘʡʥʘ. 

ʉʫʨʘʛʯʜʘʘʩ ʜʘʨʘʘʭ ʘʩʫʫʣʪʳʛ ʘʩʫʫʞ, ʷʨʠʣʮʘʞ ʙʦʣʥʦ.  

¶ ʍʵʨʵʚ 21,ll  ʰʫʣʫʫʥʫʫʜ ʧʝʨʧʝʥʜʠʢʫʣʷʨ ʙʦʣ ʵʜʛʵʵʨ ʰʫʣʫʫʥʳ 

ʥʘʣʘʣʪ 21,mm  ʥʴ ʷʤʘʨ ʭʘʤʘʘʨʘʣʪʘʡ ʙʘʡʭ ʚʵ? 

¶ ʍʵʨʵʚ 121 -=mm  ʙʦʣ 21,ll ʰʫʣʫʫʥʫʫʜ ʷʤʘʨ ʙʘʡʨʰʠʣʪʘʡ ʙʘʡʭ 

ʚʵ? 
ʘ),  ʙ) ʭʵʩʵʛʪ ʛʘʨʛʘʩʘʥ װʨ ʜװʥʜ ʪʫʣʛʫʫʣʘʥ ʜʘʨʘʘʭ ʜװʛʥʵʣʪʠʡʛ ʭʠʡʣʛʵʞ 
ʙʦʣʥʦ. װתʥʜ: 
1. ʍʵʨʵʚ ʭʦʸʨ ʰʫʣʫʫʥ ʧʘʨʘʣʣʝʣʴ ʙʦʣ ʪʵʜʛʵʵʨʠʡʥ ʥʘʣʘʣʪʫʫʜ ʪʵʥʮװװ 
ʙʘʡʥʘ. 
2. ʍʵʨʵʚ ʭʦʸʨ ʰʫʣʫʫʥ ʧʝʨʧʝʥʜʠʢʫʣʷʨ ʙʦʣ ʥʘʣʘʣʪʫʫʜʳʥʭ ʥʴ װʨʞʚʵʨ -1 
ʙʘʡʥʘ. 

ɾʠʰʵʵ 5: 63 +-= xy  ʰʫʣʫʫʥʪʘʡ ʧʘʨʘʣʣʝʣʴ, ὃ ρȟχ  ʮʵʛʠʡʛ ʜʘʡʨʜʘʛ 

ʰʫʣʫʫʥʳ ʪʵʛʰʠʪʛʵʣʠʡʛ ʦʣ. 

ɹʦʜʦʣʪ: 63 +-= xy  ʪʵʛʰʠʪʛʵʣʵʵʨ ʠʣʵʨʭʠʡʣʵʛʜʵʭ ʰʫʣʫʫʥʪʘʡ 

ʧʘʨʘʣʣʝʣʴ ʰʫʣʫʫʥʳ ʥʘʣʘʣʪ ʥʴ 3-=m  ʙʘʡʥʘ. ʀʡʤʜ ὃ ρȟχ  ʮʵʛʠʡʛ 

ʜʘʡʨʜʘʛ, 3-=m  ʥʘʣʘʣʪʪʘʡ ʰʫʣʫʫʥʳ ʪʵʛʰʠʪʛʵʣ ʥʴ  

( )( )137 ---=- xy  ʙʫʶʫ 337 --=- xy  ʛʘʨʘʭ ʙʘ װװʥʠʡʛ 43 +-= xy  

ʭʵʣʙʵʨʪ ʙʠʯʠʞ ʙʦʣʥʦ. ɾʠʰʵʵ 6:  12 += xy  ʪʵʛʰʠʪʛʵʣʪʵʡ ʰʫʣʫʫʥʜ 

ʧʝʨʧʝʥʜʠʢʫʣʷʨ, ὃρȟσ ʮʵʛʠʡʛ ʜʘʡʨʘʭ ʰʫʣʫʫʥʳ ʪʵʛʰʠʪʛʵʣʠʡʛ ʦʣ. 

ɹʦʜʦʣʪ: ᴆʛʩᴇʥ ʰʫʣʫʫʥʳ ʥʘʣʘʣʪ ʥʴ 2=m  ʪʫʣ ʪװװʥʜ ʧʝʨʧʝʥʜʠʢʫʣʷʨ 
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ʰʫʣʫʫʥʳ ʥʘʣʘʣʪ 
2

1
-   ʙʘʡʥʘ. ʀʡʤʜ ὃρȟσ  ʮʵʛʠʡʛ ʜʘʡʨʩʘʥ 

2

1
-  

ʥʘʣʘʣʪʪʘʡ ʰʫʣʫʫʥʳ ʪʵʛʰʠʪʛʵʣ ʥʴ ( )1
2

1
3 --=- xy  ʙʫʶʫ 

162 +-=- xy  ʛʵʞ ʛʘʨʥʘ. װתʥʠʡʛ 072 =-+xy  ʭʵʣʙʵʨʪ ʙʠʯʠʞ ʙʦʣʥʦ. 

ɾʠʰʵʵ 7:  ὃπȟωȟὄὯ ρȟὯ τȟὅςὯȟὯ σȟὈςὯ ςȟὯ φ ʮʵʛװװʜ ᴇʛᴇʚ. 
ɼʘʨʘʘʭ ʥᴇʭʮᴇʣ ʪʫʩ ʙװʨʠʡʛ ʭʘʥʛʘʭ Ὧ-ʠʡʥ ʫʪʛʳʛ ʦʣ.   

ʘ) ὃȟὄȟὅ ʮʵʛװװʜ ʥʵʛ ʰʫʣʫʫʥ ʜʵʵʨ ʦʨʰʜʦʛ ʙʘʡʭ   

ʙ) ὃὄ ʥʴ ὅὈ-ʪʵʡ ʧʘʨʘʣʣʝʣʴ ʙʘʡʭ. 
ɹʦʜʦʣʪ:  
ʘ) ὃȟὄȟὅ ʮʵʛװװʜ ʥʵʛ ʰʫʣʫʫʥ ʜʵʵʨ ʦʨʰʜʦʛ ʛʵʚʵʣ ὃὄȟὃὅ ʭʵʨʯʤʠʡʥ 
ʥʘʣʘʣʪʫʫʜ ʪʵʥʮװװ ʙʘʡʥʘ. ʀʡʤʜ 

02

93

01

94

-

-+
=

-+

-+

k

k

k

k
 

k

k

k

k

2

6

1

5 -
=

+

+
 

)6)(1()5(2 -+=- kkkk  

0652 =+- kk  

2,3 21 == kk  ʛʵʞ ʛʘʨʥʘ. 

ʙ) CDAB// ʛʵʚʵʣ ὃὄȟὅὈ ʭʵʨʯʤʠʡʥ ʥʘʣʘʣʪʫʫʜ ʪʵʥʮװװ ʙʘʡʥʘ. ʀʡʤʜ 

ʜʘʨʘʘʭ ʙʦʜʦʣʪʳʛ ʭʠʡʥʵ. 

kk

kk

k

k
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01

94

--

--+
=

-+

-+
 

2

3

1

5
=

+

-

k

k
 

)1(3)5(2 +=- kk  

13=k  ʙʘʡʥʘ. 

ɾʠʰʵʵ 8: ὃὄὅ ʛʫʨʚʘʣʞʥʳ ʦʨʦʡʥ ʮʵʛװװʜ ὃπȟρȟὄ ρȟςȟὅςȟὯ ʛʵʞ 

ᴇʛᴇʛʜᴇʚ. ʍʵʨʵʚ 
090=ÏABC ʙʦʣ Ὧ-ʠʡʥ ʫʪʛʳʛ ʦʣ. 

ɹʦʜʦʣʪ: ʍʵʨʵʚ  
090=ÏABC  ʙʦʣ ὃὄȟὄὅ ʭʵʨʯʤװװʜʠʡʥ  ʥʘʣʘʣʪʳʥ װʨʞʚʵʨ 

-1 ʙʘʡʥʘ. ʀʡʤʜ 

1
)1(2

)2(

01

12
-=

--

--
Ö

--

-- k

 

ʙʘʡʭ ʸʩʪʦʡ. 

ʕʥʜʵʵʩ  1
3

2

1

3
-=

+
Ö
k

ʙʫʶʫ 

12 -=+k  ʙʦʣʞ 3-=k  ʛʵʞ ʛʘʨʥʘ. 

ɾʠʰʵʵ 9:  ςȟσ  ʮʵʛʠʡʛ ʜʘʡʨʘʭ, 

0132 =-+ xy  ʰʫʣʫʫʥʜ 

ʧʝʨʧʝʥʜʠʢʫʣʷʨ ʰʫʣʫʫʥʳ 
ʪʵʛʰʠʪʛʵʣʠʡʛ ʦʣ. 

ɹʦʜʦʣʪ: 0132 =-+ xy ʰʫʣʫʫʥʳ 

ʪʵʛʰʠʪʛʵʣʠʡʛ 132 +-= xy  

ʭʵʣʙʵʨʪ ʰʠʣʞװװʣʙʵʣ ʥʘʣʘʣʪ ʥʴ 

2-=m  ʙʘʡʥʘ. ʕʥʵ ʰʫʣʫʫʥʜ 

ʧʝʨʧʝʥʜʠʢʫʣʷʨ ʰʫʣʫʫʥʳ ʥʘʣʘʣʪ 

ʪ

1
-  ʙʘʡʥʘ ʛʵʜʛʵʵʩ ʪʵʛʰʠʪʛʵʣʠʡʛ ʥʴ ʦʣʦʭ ʰʫʣʫʫʥʳ ʥʘʣʘʣʪ 

2

1
ʙʦʣʥʦ.  
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ʕʥʜʵʵʩ ( ) ( ) 0822
2

1
3 =+-Ý-=-- xyxy  ʛʵʞ ʛʘʨʥʘ. 

ʍʘʨʠʣʮʘʥ ʧʝʨʧʝʥʜʠʢʫʣʷʨ ʰʫʣʫʫʥʳ ʪʵʛʰʠʪʛʵʣ ʷʤʘʨ ʟװʡ ʪʦʛʪʦʣʪʦʡ 
ʙʘʡʛʘʘʛ ʘʞʠʛʣʫʫʣʞ ʙʦʣʥʦ. 

ɼʵʵʨʭ ʞʠʰʵʵʥʵʵʩ ʭʘʨʘʭʘʜ 
082

0132

=+-

=-+

xy

xy
 ʪʵʛʰʠʪʛʵʣʪʵʡ ʰʫʣʫʫʥʫʫʜ 

ʧʝʨʧʝʥʜʠʢʫʣʷʨ ʙʘʡʥʘ.  
ɿװʡ ʪʦʛʪʣʳʛ ʘʞʠʛʣʘʭ ʟʘʤʘʘʨ ʜʘʨʘʘʭ ʜװʛʥʵʣʪʠʡʛ ʭʠʡʣʛʵʞ ʙʦʣʥʦ.  

0=++ cbyax  ʪʵʛʰʠʪʛʵʣʵʵʨ ꜠ʛʩ꜠ʥ ʰʫʣʫʫʥʪʘʡ ʧʝʨʧʝʥʜʠʢʫʣʷʨ ʰʫʣʫʫʥʳ 

ʪʵʛʰʠʪʛʵʣ 0=+- daybx  ʙʘʡʥʘ. 

 

5ʙ. ᴆʛʩᴇʥ ʥᴇʭʮᴇʣʠʡʛ 
ʘʰʠʛʣʘʥ 
ʰʫʣʫʫʥʳ 
ʪʵʛʰʠʪʛʵʣ ʙʠʯʠʭ  
 

ώ ὦ

ὼ ὥ
ά 

Ͻʡʣ ʘʞʠʣʣʘʛʘʘ 1. ʎɻ ʛ  ʙʘ 
ʥʘʣʘʣʪ ʘʰʠʛʣʘʥ ʰʫʣʫʫʥʳ 
ʪʵʛʰʠʪʛʵʣ ʙʠʯʠʭ  

ɾʠʰʵʵ 3:  ʅʘʣʘʣʪ ʥʴ 
3

1
-=ʪ  

ʙʘʡʭ, ὃπȟρ  ʮʵʛʠʡʛ ʜʘʡʨʩʘʥ 
ʰʫʣʫʫʥʳ ʪʵʛʰʠʪʛʵʣ ʙʠʯ. 
ɹʦʜʦʣʪ: ʐʫʣʫʫʥʳ ὕώ 
ʪʵʥʭʣʵʛʪʵʡ ʦʛʪʣʦʣʮʦʭ ʮʵʛ ʥʴ 
ὃπȟρ  ʪʫʣ ʫʛ ʰʫʣʫʫʥʳ ώ-

ʦʛʪʣʦʣ ʥʴ      ὧ ρ ʙʘʡʥʘ. 

ʀʡʤʜ ʥʘʣʘʣʪ ʙʘ ώ-ʦʛʪʣʦʣ ʘʰʠʛʣʘʥ ʰʫʣʫʫʥʳ ʪʵʛʰʠʪʛʵʣʠʡʛ ʙʠʯʚʵʣ               

ώ ὼ ρ ʙʦʣʥʦ.  

ʐʫʣʫʫʥ ʜʵʵʨ ʦʨʰʠʭ ὃὥȟὦ ʮʵʛ ʙʘ ʥʘʣʘʣʪ  ά ᴇʛʩᴇʥ ʙʦʣ ʪʵʛʰʠʪʛʵʣʠʡʛ ʥʴ 
ʙʠʯʴʝ 
ʐʫʣʫʫʥ ʜʵʵʨ ὓ  ʮʵʛ ʩʦʥʛʦʥ ʘʚʯ ʢʦʦʨʜʠʥʘʪʳʛ ʥʴ ὼȟώ   ʛʵʝ (ɿʫʨʛʠʡʛ 

ʩʫʨʘʛʯʜʘʘʨ ʟʫʨʫʫʣʘʭ). ὃὥȟὦȟὓὼȟώ  ʮʵʛװװʜʠʡʛ ʘʰʠʛʣʘʥ ʰʫʣʫʫʥʳ 

ʥʘʣʘʣʪʳʛ ʦʣʞ ά-ʪʵʡ ʪʵʥʮװװʣʙʵʣ 

ʙʦʣʥʦ. װתʥʠʡʛ   ◐ ╫ □ ● ╪  ʭʵʣʙʵʨʪʵʡ ʙʠʯʠʞ ʙʦʣʥʦ. ʕʥʜʵʵʩ ʮʵʛ ʙʘ 
ʥʘʣʘʣʪ ᴇʛʩʥᴇᴇʨ ʰʫʣʫʫʥʳ ʪʵʛʰʠʪʛʵʣʠʡʛ ʭʵʨʭʵʥ ʙʠʯʠʭ ʟװʡ ʪʦʛʪʣʳʛ 
ʘʞʠʛʣʫʫʣʘʥ ʜװʛʥʵʣʪ ʭʠʡʭ ʥʴ ʯʫʭʘʣ.  
ʉʘʥʘʤʞ:  ʅʘʣʘʣʪ ʙʘ ώ-ʦʛʪʣʦʣ ʘʰʠʛʣʘʥ ʰʫʣʫʫʥʳ ʪʵʛʰʠʪʛʵʣ ʙʠʯʠʭ ʥʴ ʮʵʛ 
ʙʘ ʥʘʣʘʣʪ ʘʰʠʛʣʘʥ ʰʫʣʫʫʥʳ ʪʵʛʰʠʪʛʵʣ ʙʠʯʠʭ ʙʦʜʣʦʛʳʥ ʪʫʭʘʡʥ 
ʪʦʭʠʦʣʜʦʣ ʶʤ.   

ɾʠʰʵʵ 4:  ʅʘʣʘʣʪ ʥʴ 
3

1
-=ʪ  ʙʘʡʭ, ὃσȟρ ʮʵʛʠʡʛ ʜʘʡʨʩʘʥ ʰʫʣʫʫʥʳ 

ʪʵʛʰʠʪʛʵʣ ʙʠʯ. ɹʦʜʦʣʪ:  ʎʵʛ ʙʘ ʥʘʣʘʣʪ ʘʰʠʛʣʘʥ ʰʫʣʫʫʥʳ ʪʵʛʰʠʪʛʵʣʠʡʛ 

ʙʠʯʚʵʣ  ώ ρ ὼ σ  ʛʘʨʥʘ. װתʥʠʡʛ ʮʘʘʰ ώ ρ ὼ σ  

ʭʵʣʙʵʨʪ ʙʠʯʠʞ ʙʦʣʥʦ. 
Ͻʡʣ ʘʞʠʣʣʘʛʘʘ 2. ʍʦʸʨ ʮʵʛ ᴇʛʩᴇʥᴇᴇʨ ʰʫʣʫʫʥʳ ʪʵʛʰʠʪʛʵʣʠʡʛ ʙʠʯʠʭ 
ὃὼȟώ ȟὄὼȟώ  ʮʵʛװװʜʠʡʛ ʜʘʡʨʩʘʥ ʰʫʣʫʫʥʳ ʪʵʛʰʠʪʛʵʣ ʙʠʯ. 
ʗʤʘʨ ʘʣʭʤʫʫʜʳʥ ʜʘʛʫʫ 
ʛװʡʮʵʪʛʵʭ ʪʫʭʘʡ 
ʩʫʨʘʛʯʠʜʪʘʡ ʷʨʠʣʮʘʥ 
ʜʘʨʘʘʭ ʟʘʤʘʘʨ ʙʦʜʥʦ. ʎʵʛ 
ʙʘ ʥʘʣʘʣʪ ʘʰʠʛʣʘʥ 
ʰʫʣʫʫʥʳ ʪʵʛʰʠʪʛʵʣ ʙʠʯʠʭ 
ʘʨʛʳʛ ʘʰʠʛʣʘʭ ʪʫʭʘʡ 
ʜװʛʥʵʣʪ ʛʘʨʛʘʭ ʥʴ ʯʫʭʘʣ.  
ʕʭʣʵʵʜ  ὃὼȟώ ȟὄὼȟώ  
ʮʵʛװװʜʠʡʛ ʘʰʠʛʣʘʥ 
ʰʫʣʫʫʥʳ ʥʘʣʘʣʪʳʛ ʦʣʙʦʣ  
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 ʛʘʨʥʘ. ʀʡʤʜ ʮʵʛ ʙʘ ʥʘʣʘʣʪ ʘʰʠʛʣʘʥ ʰʫʣʫʫʥʳ ʪʵʛʰʠʪʛʵʣʠʡʛ ʙʠʯʠʭ 

ʙװʨʵʥ ʙʦʣʦʤʞʪʦʡ ʙʦʣʣʦʦ. ᴆᴇʨᴇᴇʨ ʭʵʣʙʵʣ   ʥʘʣʘʣʪʪʘʡ, ὃὼȟώ   

(ὃȟὄ ʮʵʛʠʡʥ ʘʣʠʡʛ ʥʴ ʯ ʩʦʥʛʦʥ ʘʚʯ ʙʦʣʥʦ) ʮʵʛʠʡʛ ʜʘʡʨʩʘʥ ʰʫʣʫʫʥʳ 
ʪʵʛʰʠʪʛʵʣ ʥʴ  

 ώ ώ Ͻὼ ὼ  ʙʦʣʥʦ. װתʥʠʡʛ 
● ●

● ●

◐ ◐

◐ ◐
 ʭʵʣʙʵʨʪʵʡ ʙʠʯʠʞ 

ʙʦʣʥʦ. ʕʥʜʵʵʩ ʰʫʣʫʫʥ ʜʵʵʨ ʦʨʰʠʭ ʭʦʸʨ ʮʵʛʠʡʥ ʢʦʦʨʜʠʥʘʪ ᴇʛʩᴇʥᴇᴇʨ 
ʪʵʛʰʠʪʛʵʣʠʡʛ ʭʵʨʭʵʥ ʙʠʯʠʭ ʟװʡ ʪʦʛʪʣʳʛ ʘʞʠʛʣʫʫʣʘʭ ʭʵʨʵʛʪʵʡ.  
Ͻʡʣ ʘʞʠʣʣʘʛʘʘ 3.    ώ άὼ ὧ ʭʵʣʙʵʨʠʡʥ ʰʫʣʫʫʥʳ ʪʵʛʰʠʪʛʵʣʠʡʛ 
ʪʘʡʣʙʘʨʣʘʭ, ʭʵʨʵʛʣʵʭ 
ʉʫʨʘʣʮʘʭʫʡʥ ʟʦʨʠʣʪ 5 ʙ) ʜʵʵʨ ʰʫʣʫʫʥʳ ʥʘʣʘʣʪ ʥʴ ά ʙʘ ώ-ʦʛʪʣʦʣ ʥʴ ὧ 
ʛʵʞ ᴇʛʩᴇʥᴇᴇʨ  ʪʵʛʰʠʪʛʵʣʠʡʛ ʥʴ ʙʠʯʠʭ ʙʦʜʣʦʛʦ ʙʦʜʦʞ ʪʵʛʰʠʪʛʵʣ ʥ ɹ 
◐ □● ╬ ʭʵʣʙʵʨʪʵʡ ʙʘʡʥʘ ʛʵʞ ʛʘʨʛʘʩʘʥ.  ʕʥʜ ʘʚʯ װʟʵʞ ʙʘʡʛʘʘ 
ʩʫʨʘʣʮʘʭʫʡʥ ʟʦʨʠʣʪʳʥ ʭװʨʵʵʥʜ ʰʫʣʫʫʥʳ ʪʵʛʰʠʪʛʵʣ           ◐ □● ╬ 
ʭʵʣʙʵʨʪʵʡ ᴇʛʩᴇʥ ʙʦʣ ʰʫʣʫʫʥʪʘʡ ʭʦʣʙʦʦʪʦʡ ʷʤʘʨ ʤʵʜʵʵʣʣװװʜʠʡʛ ʦʣʞ ʘʚʯ 
ʙʦʣʦʭ ʪʫʭʘʡ ʜװʛʥʵʣʪ ʭʠʡʭ ʙʘ ʦʣʞ ʘʚʩʘʥ ʤʵʜʵʵʣʣʠʡʛ ᴇᴇʨ ʙʦʜʣʦʛʦ 
ʙʦʜʦʭʦʜ ʭʵʨʵʛʣʵʭ ʪʫʭʘʡ ʘʚʯ װʟʥʵ. ʐʫʣʫʫʥʳ ʪʵʛʰʠʪʛʵʣ ʠʡʤ ʭʵʣʙʵʨʪʵʡ 
 ʛʥʵʭװʝʜ ʵʥʵ ʰʫʣʫʫʥʳ ʥʘʣʘʣʪ ʙʦʣʦʥ ώ-ʦʛʪʣʦʣʳʛ ʤʵʜʵʞ ʙʦʣʥʦ ʛʵʜʛʠʡʛ ʜװ
ʥʴ ʯʫʭʘʣ.  
ɾʠʰʵʵ10: 

ʘ) ώ-ʦʛʪʣʦʣ ʥʴ ◐ ●  ʰʫʣʫʫʥʪʘʡ ʘʜʠʣ, ʥʘʣʘʣʪ ʥʴ   ʙʘʡʭ ʰʫʣʫʫʥʳ 

ʪʵʛʰʠʪʛʵʣ ʙʠʯ.  

ʙ) ʅʘʣʘʣʪ ʥʴ ◐ ●  ʰʫʣʫʫʥʪʘʡ ʘʜʠʣ, ώ-ʦʛʪʣʦʣ ʥʴ  ʙʘʡʭ ʰʫʣʫʫʥʳ 

ʪʵʛʰʠʪʛʵʣ ʙʠʯ.  
ɹʦʜʦʣʪ: 

ʘ) ᴆʛʩᴇʥ ʰʫʣʫʫʥʳ ώ-ʦʛʪʣʦʣ ʥʴ ὧ ς ʙʘʡʥʘ. ʀʡʤʜ ʙʠʜ  ά   

ʥʘʣʘʣʪʪʘʡ, ώ-ʦʛʪʣʦʣ ʥʴ ὧ ς ʙʘʡʭ ʰʫʣʫʫʥʳ ʪʵʛʰʠʪʛʵʣ ʙʠʯʥʵ ʛʵʩʵʥ װʛ. 

ʕʥʜʵʵʩ ʰʫʣʫʫʥʳ ʪʵʛʰʠʪʛʵʣ  ◐ ●  ʛʵʞ ʛʘʨʥʘ.   

ʙ) ᴆʛʩᴇʥ ʰʫʣʫʫʥʳ ʥʘʣʘʣʪ υ ʙʘʡʥʘ. ʀʡʤʜ ά υ ʥʘʣʘʣʪʪʘʡ, ώ-ʦʛʪʣʦʣ 

ʥʴ ὧ   ʙʘʡʭ ʰʫʣʫʫʥʳ ʪʵʛʰʠʪʛʵʣ ʙʠʯʚʵʣ ◐ ●   ʛʵʞ ʛʘʨʥʘ.   

Ͻʡʣ ʘʞʠʣʣʘʛʘʘ 4.  ώ ώ άὼ ὼ  ʭʵʣʙʵʨʠʡʥ ʰʫʣʫʫʥʳ ʪʵʛʰʠʪʛʵʣʠʡʛ 
ʪʘʡʣʙʘʨʣʘʭ, ʭʵʨʵʛʣʵʭ 
ὃὼȟώ  ʮʵʛʠʡʛ ʜʘʡʨʩʘʥ, ʥʘʣʘʣʪ ʥʴ ά ʙʘʡʭ ʰʫʣʫʫʥʳ ʪʵʛʰʠʪʛʵʣ ώ ώ
άὼ ὼ  ʭʵʣʙʵʨʪʵʡ ʙʘʡʥʘ ʛʵʜʛʠʡʛ ʩʫʨʘʣʮʘʭʫʡʥ ʟʦʨʠʣʪ 5 ʙ)-ʜ ʘʚʯ װʟʩʵʥ. 

ʕʥʵ ʩʫʨʘʣʮʘʭʫʡʥ ʟʦʨʠʣʪʳʥ ʭװʨʵʵʥʜ ʰʫʣʫʫʥʳ ʪʵʛʰʠʪʛʵʣ ώ ώ άὼ
ὼ  ʭʵʣʙʵʨʵʵʨ ᴇʛʩᴇʥ ʪʦʭʠʦʣʜʦʣʜ □ȟ●ȟ◐  ʥʴ ʷʤʘʨ ʫʪʛʘ ʠʣʵʨʭʠʡʣʵʭʠʡʛ 

ʪʘʥʠʭ, ʪʘʡʣʙʘʨʣʘʭ, ʭʵʨʵʛʣʵʭ ʪʫʭʘʡ ʘʚʯ װʟʥʵ. ʀʡʤʜ  ὼȟώ ʥʴ        ώ ώ
άὼ ὼ  ʪʵʛʰʠʪʛʵʣʪʵʡ ʰʫʣʫʫʥ ʜʵʵʨ ʦʨʰʠʭ ʥʵʛ ʮʵʛʠʡʥ ʢʦʦʨʜʠʥʘʪ, □ ʥʴ 
ʵʥʵ ʰʫʣʫʫʥʳ ʥʘʣʘʣʪ ʙʦʣʥʦ ʛʵʜʛʠʡʛ ʪʘʡʣʙʘʨʣʘʭ ʦʡʣʛʦʭ ʥʴ ʯʫʭʘʣ. װתʥʠʡʛ 
ʦʡʣʛʦʩʥʳ װʥʜʩʵʥ ʜʵʵʨ ʦʣʩʦʥ ʤʵʜʵʵʣʣʠʡʛ ᴇᴇʨ ʙʦʜʣʦʛʦ ʙʦʜʦʭʦʜ ʭʵʨʵʛʣʵʭ 
ʯʘʜʚʘʨʪʘʡ ʙʦʣʦʭ ʟʦʨʠʣʛʦʪʦʡ.  
ɾʠʰʵʵ 11: ώ υ τὼ σ  ʪʵʛʰʠʪʛʵʣʪʵʡ ʰʫʣʫʫʥ ᴇʛᴇʛʜᴇʚ. ʗʤʘʨ ʥʵʛ 
ʪʦʦʮʦʦʣʦʣ ʭʠʡʣʛװʡ, ʪʵʛʰʠʪʛʵʣʠʡʛ ʘʞʠʛʣʘʭ ʟʘʤʘʘʨ ʵʥʵ ʰʫʣʫʫʥ ʜʵʵʨ 
ʦʨʰʠʭ ʥʵʛ ʮʵʛʠʡʥ ʢʦʦʨʜʠʥʘʪʳʛ ʦʣ. ʆʣʩʦʥ ʮʵʛ ʙʦʣʦʥ ὄ χȟρ  ʮʵʛʠʡʛ 
ʜʘʡʨʩʘʥ ʰʫʣʫʫʥʳ ʪʵʛʰʠʪʛʵʣ ʙʠʯ. 
ɹʦʜʦʣʪ: ᴆʛʩᴇʥ ʰʫʣʫʫʥ ʜʵʵʨ ʦʨʰʠʭ ʮʵʛʠʡʛ ὃσȟυ ʛʵʞ ʦʣʞ ʯʘʜʥʘ. ʀʡʤʜ 

ὃσȟυ,  ὄ χȟρ ʮʵʛʠʡʛ ʜʘʡʨʩʘʥ ʰʫʣʫʫʥʳ ʪʵʛʰʠʪʛʵʣ ʙʠʯʥʵ ʛʵʩʵʥ װʛ.  
ʐʫʣʫʫʥ ʜʵʵʨ ʦʨʰʠʭ ʭʦʸʨ ʮʵʛʠʡʥ ʢʦʦʨʜʠʥʘʪ ᴇʛʩᴇʥᴇᴇʨ ʰʫʣʫʫʥʳ 

ʪʵʛʰʠʪʛʵʣʠʡʛ ʙʠʯʠʭ
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5ʚ. ʆʛʪʦʨʛʫʡʥ 
ʢʦʦʨʜʠʥʘʪʳʥ 
ʩʠʩʪʝʤ, ʮʵʛʠʡʥ 
ʢʦʦʨʜʠʥʘʪʳʛ 
ʦʡʣʛʦʭ, 
ʦʛʪʦʨʛʫʡʥ 
ʢʦʦʨʜʠʥʘʪʳʥ 
ʩʠʩʪʝʤʜ ʮʵʛ 
ʪʵʤʜʵʛʣʵʥ ʜװʨʩ, 
ʙʠʝʪ ʙʘʡʛʫʫʣʘʭ 
 

ʆʛʪʦʨʛʫʡʜ ʢʦʦʨʜʠʥʘʪʳʥ ʵʭ ʙʦʣʦʭ  ̨ʮʵʛʪ 
ʭʘʨʠʣʮʘʥ ʧʝʨʧʝʥʜʠʢʫʣʷʨʘʘʨ ʦʛʪʣʦʣʮʩʦʥ 
ʛʫʨʚʘʥ ʪʵʥʭʣʵʛ ʘʚʘʘʜ ʙʘʨʫʫʥ ʛʘʨʳʥ 
ʜװʨʤʵʵʨ  ( ɹʘʨʫʫʥ ʛʘʨʳʥ ʵʨʭʠʡ ʭʫʨʫʫʛ ὕὼ, 
ʜʦʣʦʦʚʦʨ ʭʫʨʫʫʛ ὕώ ʛʵʞ ʘʚʙʘʣ ʜʫʥʜ ʭʫʨʫʫ 
ὕᾀ ʪʵʥʭʣʵʛʠʡʥ ʜʘʛʫʫ ʯʠʛʣʵʥʵ)  ὕὼȟὕώȟὕᾀ 
ʛʵʞ ʪʵʤʜʵʛʣʵʜʵʛ. ʂʦʦʨʜʠʥʘʪʳʥ 
ʪʵʥʭʣʵʛװװʜʠʡʛ ʜʘʡʨʩʘʥ ʭʘʨʠʣʮʘʥ 
ʧʝʨʧʝʥʜʠʢʫʣʷʨ ὕώᾀȟὕὼᾀȟὕὼώ 
ʭʘʚʪʛʘʡʥʫʫʜʳʛ ʟʫʨʘʛʪ װʟװװʣʩʵʥ ʙʘʡʥʘ. 
ʂʦʦʨʜʠʥʘʪʳʥ ʭʘʚʪʛʘʡʥʫʫʜ ʦʛʪʦʨʛʫʡʛ 8 ʭʵʩʵʛʪ ʭʫʚʘʘʭ ʙᴇʛᴇᴇʜ ʭʵʩʵʛ ʪʫʩ 
ʙװʨʠʡʛ ʤᴇʯ ʛʵʞ ʥʵʨʣʵʥʵ.  
ʕʜʛʵʵʨ ʥʴ ʥʠʡʣʵʵʜ ʦʛʪʦʨʛʫʡʥ ʢʦʦʨʜʠʥʘʪʳʥ ʩʠʩʪʝʤ ʙʦʣʦʭʳʛ ʪʘʡʣʙʘʨʣʘʭ 
ʙʘ װװʥʠʡ ʪʫʣʜ ʘʥʛʠʡʥ ʭʘʥʘ, ʰʘʣ, ʪʘʘʟʳʛ ʟʘʛʚʘʨ ʙʦʣʛʦʥ ʘʰʠʛʣʘʭ 
ʙʦʣʦʤʞʪʦʡ.  
ʆʛʪʦʨʛʫʡʜ ʮʵʛʠʡʥ ʙʘʡʨʣʘʣʳʛ ʪʦʜʦʨʭʦʡʣʦʭʦʜ 
ʛʫʨʚʘʥ ʢʦʦʨʜʠʥʘʪ ʭʵʨʵʛʪʵʡ. ʊʵʛʚʵʣ ʘʣʠʚʘʘ 
ʮʵʛ ʥʴ ὼȟώȟᾀ ʛʵʩʵʥ ʢʦʦʨʜʠʥʘʪʪʘʡ ʙʘʡʥʘ.  
ʆʛʪʦʨʛʫʡʜ ὼȟώȟᾀ  ʢʦʦʨʜʠʥʘʪʪʘʡ ʮʵʛʠʡʛ 
ʪʵʤʜʵʛʣʵʭʜʵʵ ʮʵʛʠʡʛ ʢʦʦʨʜʠʥʘʪʳʥ ʵʭʵʵʩ 
ʵʭʣʵʵʜ ὕ̖  ʪʵʥʭʣʵʛʠʡʥ ʜʘʛʫʫ ὼ  ʥʵʛʞ 
ʰʠʣʞװװʣʥʵ. ɼʘʨʘʘ ʥʴ ὕώ  ʪʵʥʭʣʵʛʪʵʡ 

ʧʘʨʘʣʣʝʣʠʘʨ ώ ʥʵʛʞ ʰʠʣʞװװʣʥʵ. ʕʮʵʩʪ ʥʴ ὕᾀ 
ʪʵʥʭʣʵʛʪʵʡ ʧʘʨʘʣʣʝʣʠʘʨ ᾀ ʥʵʛʞʵʵʨ ʟᴇᴇʭᴇʜ 
ʦʯʩʦʥ ʙʘʡʨʣʘʣʳʛ ʪʵʤʜʵʛʣʵʥʵ.  
ɾʠʰʵʵ 12:  
ʆʛʪʦʨʛʫʡʥ ʢʦʦʨʜʠʥʘʪʳʥ ʩʠʩʪʝʤʜ 
ὓ σȟτȟυ ʮʵʛʠʡʛ ʪʵʤʜʵʛʣʵʝ. 

ὕὼ ʪʵʥʭʣʵʛʠʡʥ ʜʘʛʫʫ 3 ʥʵʛʞʵʵʨ 
ʰʠʣʞװװʣʵʵʜ, ὕώ  ʪʵʥʭʣʵʛʪʵʡ 
ʧʘʨʘʣʣʝʣʠʘʨ 4 ʥʵʛʞ ʟᴇᴇʥᴇ. װתʥʠʡ 
ʜʘʨʘʘ ὕᾀ ʪʵʥʭʣʵʛʠʡʥ ʜʘʛʫʫ 5 ʥʵʛʞʵʵʨ 
ʰʠʣʞװװʣʵʭʵʜ ὓ  ʮʵʛʠʡʥ ʙʘʡʨʣʘʣ 
ʛʘʨʥʘ.   
ʆʛʪʦʨʛʫʡʥ ʢʦʦʨʜʠʥʘʪʳʥ ʩʠʩʪʝʤʠʡʥ 
ʪʵʥʭʣʵʛװװʜ ʜʵʵʨ ʙʘʡʨʣʘʭ ʮʵʛʠʡʥ 
ʢʦʦʨʜʠʥʘʪʫʫʜ ʥʴ ʷʤʘʨ ʙʘʡʭ, ʥʵʛ ʭʘʚʪʛʘʡʜ ʙʘʡʨʣʘʭ ʮʵʛʠʡʥ ʘʣʴ 
ʢʦʦʨʜʠʥʘʪʫʫʜ ʥʴ ʠʞʠʣ ʙʘʡʭ ʪʘʣʘʘʨ ʩʫʨʘʛʯʠʜʪʘʡ ʷʨʠʣʮʘʞ ʙʦʣʦʭ ʶʤ. 
 ʥʜ ʩʫʨʘʛʯʠʜװʥʠʡ ʜװת
ὕὼ ʪʵʥʭʣʵʛ ʜʵʵʨ ʙʘʡʨʣʘʭ ʮʵʛʠʡʥ ʢʦʦʨʜʠʥʘʪ ὼȟπȟπ 
ὕώ ʪʵʥʭʣʵʛ ʜʵʵʨ ʙʘʡʨʣʘʭ ʮʵʛʠʡʥ ʢʦʦʨʜʠʥʘʪ πȟώȟπ 

ὕᾀ ʪʵʥʭʣʵʛ ʜʵʵʨ ʙʘʡʨʣʘʭ ʮʵʛʠʡʥ ʢʦʦʨʜʠʥʘʪ πȟπȟᾀ 
ὕὼᾀ ʭʘʚʪʛʘʡ ʜʵʵʨ ʙʘʡʨʣʘʭ ʮʵʛװװʜʠʡʥ ώ ʢʦʦʨʜʠʥʘʪ π ʙʫʶʫ ὼȟπȟᾀ  
ὕὼώ ʭʘʚʪʛʘʡ ʜʵʵʨ ʙʘʡʨʣʘʭ ʮʵʛװװʜʠʡʥ ᾀ ʢʦʦʨʜʠʥʘʪ π ʙʫʶʫ ὼȟώȟπ 
ὕώᾀ ʭʘʚʪʛʘʡ ʜʵʵʨ ʙʘʡʨʣʘʭ ʮʵʛװװʜʠʡʥ ὼ ʢʦʦʨʜʠʥʘʪ π ʙʫʶʫ πȟώȟᾀ ʙʘʡʥʘ.  
ɼʘʨʘʘʭ ʭʵʣʙʵʨʠʡʥ ʜʘʘʣʛʘʚʘʨ ʘʞʠʣʣʫʫʣʞ ʙʦʣʥʦ. 
ὓ ςȟσȟχ ʮʵʛʪʵʡ  
ʘ. ʢʦʦʨʜʠʥʘʪʳʥ ʵʭʠʡʥ ʭʫʚʴʜ ʙ. ʢʦʦʨʜʠʥʘʪʳʥ ʪʵʥʭʣʵʛװװʜʠʡʥ ʭʫʚʴʜ ʚ. 
ʢʦʦʨʜʠʥʘʪʳʥ ʭʘʚʪʛʘʡʥʫʫʜʳʥ ʭʫʚʴʜ ʪʵʛʰ ʭʵʤʪʵʡ ʦʨʰʠʭ ʮʵʛװװʜʠʡʛ ʦʣ.  
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5ʛ. ʆʛʪʦʨʛʫʡʥ 
ʢʦʦʨʜʠʥʘʪʳʥ 
ʩʠʩʪʝʤʜ ʭʦʸʨ 
ʮʵʛʠʡʥ 
ʭʦʦʨʦʥʜʦʭ ʟʘʡ, 
ʭʵʨʯʤʠʡʥ 
ʜʫʥʜʘʞ ʮʵʛʠʡʥ 
ʢʦʦʨʜʠʥʘʪʳʛ 
ʦʣʦʭ  
 

ʆʛʪʦʨʛʫʡʜ A(x1, y1, z1) ʙʘ B(x2,y2, z2) ʮʵʛװװʜ ᴇʛʩᴇʥ ʙʘʡʛ. ʊʵʛʚʵʣ AB  
ʮʵʛװװʜʠʡʥ ʭʦʦʨʦʥʜʦʭ ʟʘʡʛ ʦʣʦʭ ʪʦʤʴʸʦ 

( ) ( ) ( )212

2

12

2

12 zzyyxxAB -+-+-=
ʙʘʡʭ ʙʘ ʜʘʨʘʘʭ ʘʨʛʘʘʨ 

ʙʘʪʘʣʛʘʘʛ װʟװװʣʞ ʙʦʣʥʦ.  
1. ʍʘʚʪʛʘʡʜ ʭʦʸʨ ʮʵʛʠʡʥ 
ʭʦʦʨʦʥʜʦʭ ʟʘʡʛ ʦʣʦʭ ʪʦʤʴʸʦʛ 
ʦʣʦʭʜʦʦ ʇʠʬʘʛʦʨʳʥ ʪʝʦʨʝʤ 
ʭʵʨʵʛʣʵʜʵʛ. ʆʛʪʦʨʛʫʡʜ ʯ ʙʘʩ 
ʭʦʸʨ ʮʵʛʠʡʥ ʭʦʦʨʦʥʜʦʭ ʟʘʡʛ 
ʦʣʦʭ ʪʦʤʴʸʦ ʦʣʦʭʜʦʦ 
ʇʠʬʘʛʦʨʳʥ ʪʝʦʨʝʤ ʭʵʨʵʛʣʵʥʵ.  
ὃȟὄ ʮʵʛװװʜ ʥʴ ὼ̨ώ ʭʘʚʪʛʘʡʪʘʡ 
ʧʘʨʘʣʣʝʣʴ, ʥʵʛ ʭʘʚʪʛʘʡ ʜʵʵʨ 
ʦʨʰʠʞ ʙʘʡʥʘ. ʀʡʤʜ ʭʦʸʨ 
ʮʵʛʠʡʥ ᾀ ʢʦʦʨʜʠʥʘʪʫʫʜ ʠʞʠʣ 
ʙʘʡʥʘ. ʊʵʛʚʵʣ ὃὄὈ ʥʴ ʪʵʛʰ 
ᴇʥʮᴇʛʪ ʛʫʨʚʘʣʞʠʥ ʙʦʣʦʭ ʙᴇʛᴇᴇʜ 
ὃȟὄ ʮʵʛװװʜʠʡʥ ʭʦʦʨʦʥʜʦʭ ʟʘʡ 

( ) ( ) ( )211

2

12

2

12 zzyyxxAB -+-+-=
 

2

12

2

12

2
)()( yyxxAB -+-=
ʙʦʣʥʦ. 

 ʜ ʥʴ Oyz ʭʘʚʪʛʘʡʪʘʡ ʧʘʨʘʣʣʝʣʴʴ ʥʵʛ ʭʘʚʪʛʘʡװװʥʪʵʡ ʘʜʠʣʘʘʨ B, C ʮʵʛװת
ʜʵʵʨ ʦʨʰʠʭ ʙᴇʛᴇᴇʜ x ʢʦʦʨʜʠʥʘʪʫʫʜ ʠʞʠʣ ʙʘʡʥʘ. ʊʵʛʚʵʣ ABC ʥʴ ʪʵʛʰ 
ᴇʥʮᴇʛʪ ʛʫʨʚʘʣʞʠʥ ʙʦʣʥʦ. B, C ʮʵʛװװʜʠʡʥ ʭʦʦʨʦʥʜʨʭ ʟʘʡʛ ʦʣʙʦʣ: 

( ) ( ) ( )212

2

22

2

22 zzyyxxBC -+-+-=
 

2

12

2
)( zzBC -=
ʙʦʣʥʦ. 

ABC ʛʫʨʚʘʣʞʥʳ ʭʫʚʴʜ ʇʠʬʘʛʦʨʳʥ ʪʦʝʨʝʤ ʙʠʯʚʵʣ 
222 BCABAC +=

 ʙᴇʛᴇᴇʜ 

))(())()(( 2

12

2

12

2

12

2 zzyyxxAC -+-+-=
 ʙʦʣʥʦ. 

ʕʥʜʵʵʩ
 

( ) ( ) ( )212

2

12

2

12 zzyyxxAC -+-+-= ʙʦʣʞ ʙʘʪʣʘʛʜʘʥʘ. 
  

2. ʆʛʪʦʨʛʫʡʜ ὃὼȟώȟ ᾀ  ʙʘ B(ὼȟώȟ ᾀ) ʮʵʛװװʜ ᴇʛʩᴇʥ ʙʘʡʛ. ʊʵʛʚʵʣ 
ὃὄ  ʭʵʨʯʤʠʡʥ ʜʫʥʜʘʞ ʮʵʛʠʡʛ ὅὼȟώȟᾀ ʛʵʚʵʣ  ὅ ʮʵʛʠʡʥ ʢʦʦʨʜʠʥʘʪʳʛ  
ʜʘʨʘʘʭ ʪʦʤʴʸʦʛʦʦʨ ʦʣʥʦ.  
           

2
,

2
,

2

212121 zz
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yy
y

xx
x

+
=

+
=

+
=

 
ɾʠʰʵʵ 13: ὃὄὅ ʛʫʨʚʘʣʞʥʳ ʦʨʦʡʥ 
ʮʵʛװװʜʠʡʥ ʢʦʦʨʜʠʥʘʪʫʫʜ ʭʘʨʛʘʣʟʘʥ 
πȟτȟτȟςȟφȟυȟρȟτȟσ ʛʵʞ ᴇʛʩᴇʥ ʙʘʡʛ. 

ʊʵʛʚʵʣ ὃὄὅ-ʛ ʘʜʠʣ ʭʘʞʫʫʪ ʛʫʨʚʘʣʞʠʥ 
ʙʦʣʦʭʳʛ ʙʘʪʘʣʞ, ʪʘʣʙʘʡʛ ʦʣ. 
ɹʦʜʦʣʪ: ɻʫʨʚʘʣʞʥʳ ʪʘʣʫʫʜʳʥ ʫʨʪʳʛ 
ʦʣʙʦʣ: 

( ) ( ) ( ) 39454602
222

==-+-+-=AB

 

( ) ( ) ( ) 2434401
222
=-+-+-=AC  

( ) ( ) ( ) 39536421
222

==-+-+-=BC ʙʘʡʥʘ. 
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ɻʫʨʚʘʣʞʥʳ ὃὄȟὄὅ ʪʘʣʫʫʜʳʥ ʫʨʪ ʪʵʥʮ3 װװ ʛʘʨʯ ʙʘʡʛʘʘ ʪʫʣ ὃὄὅ 
ʛʫʨʚʘʣʞʠʥ ʘʜʠʣ ʭʘʞʫʫʪ ʛʫʨʚʘʣʞʠʥ ʙʦʣʥʦ. ʆʜʦʦ ʪʘʣʙʘʡʛ ʪʦʦʮʦʦʣʙʦʣ: 

2

17

2

2
2

17

2
=

Ö

=
Ö

=
ACBD

S ʙʦʣʥʦ. 

5ʜ*. ʍʘʚʪʛʘʡʥ 
ʢʦʦʨʜʠʥʘʪʳʥ 
ʩʠʩʪʝʤʜ 
ʰʫʣʫʫʥʳʛ 

btar +=  

ʭʵʣʙʵʨʵʵʨ 
ʠʣʵʨʭʠʡʣʵʭ 
(ʚʝʢʪʦʨ ʭʵʣʙʵʨ) 
 

ʐʫʣʫʫʥʳ ʚʝʢʪʦʨ ʪʵʛʰʠʪʛʵʣʠʡʛ ʩʫʜʣʘʭʳʥ ᴇʤʥᴇ ʩʫʨʘʛʯʜʘʜ ʨʘʜʠʫʩ 
ʚʝʢʪʦʨʳʥ ʪʫʭʘʡ ʩʵʨʛʵʵʥ ʩʘʥʫʫʣʘʘʨʘʡ.   
ʍʘʚʪʛʘʡ ʜʵʵʨ ʦʨʰʠʭ ʜʫʨʳʥ ὃ ʮʵʛ ʘʚʯ, ʪװװʥʠʡʛ ʢʦʦʨʜʠʥʘʪʳʥ ʵʭ  ̨ʮʵʛʪʵʡ 

ʭʦʣʙʦʸ. ʊʵʛʚʵʣ OAʚʝʢʪʦʨʳʛ  ̱ʮʵʛʠʡʥ ʨʘʜʠʫʩ ʚʝʢʪʦʨ ʛʵʞ ʥʵʨʣʵʥʵ. 

OAr =  

ᴆᴇʨᴇᴇʨ ʭʵʣʙʵʣ ὃὼȟώ ʮʵʛʠʡʥ ʨʘʜʠʫʩ ʚʝʢʪʦʨ 

),(),0,0( yxOAyxOA =--=  ʙʘʡʥʘ. ʄᴇʥ ὕὃᴆ
ὼ
ώ ʛʵʞ ʙʠʯʠʞ ʙʦʣʥʦ. 

ʍʘʚʪʛʘʡʥ ʛʝʦʤʝʪʨʪ ᴇʛʩᴇʥ ʯʠʛʣʵʣʪʵʡ, ᴇʛʩᴇʥ ʮʵʛʠʡʛ ʜʘʡʨʘʭ ʰʫʣʫʫʥʳʛ 
ʪʦʜʦʨʭʦʡʣʞ ʙʦʣʜʦʛ.  

A ʮʵʛʠʡʛ ʜʘʡʨʘʭ (aOA= ) ʙᴇʛᴇᴇʜ ὦ  ʚʝʢʪʦʨʪʦʡ (ᴇᴇʨᴇᴇʨ ʭʵʣʙʵʣ ὦ-ʪʵʡ 
ʧʘʨʘʣʣʝʣʴ) ʰʫʣʫʫʥ ᴇʛʩᴇʥ 
ʙʘʡʛ.  
ʐʫʣʫʫʥ ʜʵʵʨ ʜʫʨʳʥ Ὑ ʮʵʛ ʘʚʯ 

rOR=  ʛʵʝ. ʊʵʛʚʵʣ ʚʝʢʪʦʨʳʛ 

ʥʵʤʵʭ ʛʫʨʚʘʣʞʥʳ ʜװʨʤʵʵʨ  

AROAOR +=  ʙʦʣʥʦ. ὃὙᴆ||ὦᴆ 

ʪʫʣ ὃὙᴆ ὸὦᴆ ʙʘʡʭ ʪʵʛʵʵʩ 
ʷʣʛʘʘʪʘʡ ὸ ʙʦʜʠʪ ʪʦʦ ʦʣʜʦʥʦ. 
ʀʡʤʜ  

{ }, / / , ,r a tb AR b AR tb t R= + = Í ʛʵʞ ʙʠʯʠʞ ʙʦʣʥʦ. ʕʥʜ ra,  ʥʴ 

ʭʘʨʛʘʣʟʘʥ  ὃ ʙʘ Ὑ ʮʵʛʠʡʥ ʨʘʜʠʫʩ  ʚʝʢʪʦʨʫʫʜ ʙʘʡʥʘ.  

Rttbar Í+= ,  ʪʵʛʰʠʪʛʵʣʠʡʛ ʰʫʣʫʫʥʳ ʚʝʢʪʦʨ ʪʵʛʰʠʪʛʵʣ ʛʵʜʵʛ.  

ɸʥʭʘʘʨʘʭ: ʐʫʣʫʫʥʪʘʡ ʧʘʨʘʣʣʝʣ ʚʝʢʪʦʨ ᴇʛʩʥᴇᴇʨ ʰʫʣʫʫʥʳ ʥʘʣʘʣʪʳʛ 
ʦʣʦʭ, ʥʘʣʘʣʪ ᴇʛʩʥᴇᴇʨ ʫʛ ʰʫʣʫʫʥʪʘʡ ʧʘʨʘʣʣʝʣ ʚʝʢʪʦʨʳʥ ʢʦʦʨʜʠʥʘʪʳʛ 
ʭʵʨʭʵʥ ʦʣʦʭ ʪʫʭʘʡ ʦʡʣʛʦʭ ʥʴ ʯʫʭʘʣ. ɾʠʰʵʵ ʘʚʯ, ʟʫʨʛʠʡʛ ʟʫʨʫʫʣʘʭ ʟʘʤʘʘʨ 
ʜװʛʥʵʣʪ ʭʠʡʣʛʵʞ ʙʦʣʥʦ.  

ɾʠʰʵʵ 14: ὃτȟρ ʮʵʛʠʡʛ ʜʘʡʨʩʘʥ, ʥʘʣʘʣʪ ʥʴ 
3

2
ʙʘʡʭ ʰʫʣʫʫʥʳ ʚʝʢʪʦʨ 

ʪʵʛʰʠʪʛʵʣʠʡʛ ʦʣ. 

ὃ ʮʵʛʠʡʥ ʨʘʜʠʫʩ ʚʝʢʪʦʨ öö
÷

õ
ææ
ç

å
=

1

4
OA  ʶʤ. ʕʥʜ 

3

2
ʥʘʣʘʣʪʪʘʡ ʚʝʢʪʦʨ ʦʣʦʥ 

ʙʠʡ ȠȠȢ  Ȣ  Ȣ. ɻʵʚʯ ʭʘʤʛʠʡʥ ʭʷʣʙʘʨ ʥʴ 
3

2
 ʶʤ. ʐʫʣʫʫʥʳ ʥʘʣʘʣʪ  ʪʫʣ ʫʛ 

ʰʫʣʫʫʥʪʘʡ ʧʘʨʘʣʣʝʣ ʦʨʰʠʭ ʚʝʢʪʦʨʳʛ   ʛʵʞ ʘʚʯ ʙʦʣʥʦ. ʀʡʤʜ ʰʫʣʫʫʥʳ 

ʚʝʢʪʦʨ ʪʵʛʰʠʪʛʵʣ öö
÷

õ
ææ
ç

å
+öö
÷

õ
ææ
ç

å
=

2

3

1

4
tr ʙʦʣʥʦ.  

ʉʘʥʘʤʞ: ʐʫʣʫʫʥʳ ʚʝʢʪʦʨ ʪʵʛʰʠʪʛʵʣʠʡʛ ʩʪʘʥʜʘʨʪ ʪʵʛʰʠʪʛʵʣ ʰʠʣʞװװʣʞ 
ʙʦʣʥʦ. װתʥʠʡʛ ʩʫʨʘʛʯʜʘʘʨ ʭʠʡʣʛʵʞ ʙʦʣʥʦ. ɼʵʵʨʭ ʞʠʰʵʵʥʠʡ ʭʫʚʴʜ ʜʘʨʘʘʭ 
ʙʘʡʜʣʘʘʨ ʭʠʡʥʵ. 

 Ὑ ʮʵʛ ὼȟώ ʢʦʦʨʜʠʥʘʪʪʘʡ ʛʵʚʵʣ ʨʘʜʠʫʩ ʚʝʢʪʦʨ ὶ ʥʴ öö
÷

õ
ææ
ç

å

y

x
ʙʘʡʥʘ. ʀʡʤʜ 
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6.ʈʘʜʠʘʥ ʭʵʤʞʵʵʩ* 

ʚʝʢʪʦʨ ʪʵʛʰʠʪʛʵʣʠʡʛ öö
÷

õ
ææ
ç

å

+

+
=öö
÷

õ
ææ
ç

å

t

t

y

x

21

34
 ʭʵʣʙʵʨʪ ʰʠʣʞװװʣʞ ʙʦʣʥʦ 

(ʄʘʪʨʠʮʳʥ װʡʣʜʣʠʡʛ ʵʨʛʵʥ ʩʘʥʫʫʣʘʭ ʥʴ ʟװʡʪʵʡ). ʕʥʵ ʥʴ 

tytx 21,34 +=+=  ʪʵʛʰʠʪʛʵʣװװʜʪʵʡ ʪʵʥʮװװ ʯʘʥʘʨʪʘʡ (ʄʘʪʨʠʮʳʥ 

ʪʵʥʮװװ ʙʘʡʭ ʥᴇʭʮᴇʣ). ʕʥʜʵʵʩ ὸ װʣ ʤʵʜʵʛʜʵʭʠʡʛ ʟʘʡʣʫʫʣʙʘʣ 

0523 =+- xy ʭʵʣʙʵʨʠʡʥ ʪʵʛʰʠʪʛʵʣ ʛʘʨʥʘ.  

ʂʦʜ  ʉʫʨʘʣʮʘʭʫʡʥ 
ʟʦʨʠʣʪ  

ʉʫʨʘʣʮʘʭʫʡʥ װʡʣ ʘʞʠʣʣʘʛʘʘ  ɹʘʛʰʠʜ ᴇʛᴇʭ ʩʘʥʘʤʞ 
ʙʘ ʭʵʨʵʛʣʵʛʜʵʭװװʥ  

6ʘ* Љʥʮʛʠʡʥ ʨʘʜʠʘʥ 
ʭʵʤʞʵʵʛ ʦʡʣʛʦʭ, 
ʨʘʜʠʘʥ ʙʘ 
ʛʨʘʜʫʩʘʥ 
ʭʵʤʞʵʵʩʠʡʥ 
ʭʦʦʨʦʥʜʳʥ 
ʭʦʣʙʦʦʛ ʤʵʜʵʭ 
 

συϽ
“

ρψπ

χ“

σπ
 

“

ςτ

“

ςτ
Ͻ
ρψπ

“
χȢυ 

ʊʦʜʦʨʭʦʡʣʦʣʪ: ὕ ʮʵʛʪ ʪᴇʚʪʵʡ, ὶ ʨʘʜʠʫʩʪʘʡ ʪʦʡʨʛʠʡʥ ὖὗ ʥʫʤʳʛ ʘʚʯ װʟʴʝ. 
ὖὗ ʥʫʤʳʥ ʫʨʪ ʥʴ ʪʦʡʨʛʠʡʥ ʨʘʜʠʫʩʪʘʡ ʪʵʥʮװװ ʙʦʣ ὖὕὗ ᴇʥʮʛʠʡʛ 1 ʨʘʜʠʘʥ 
ᴇʥʮᴇʛ ʛʵʜʵʛ. 
(ʅʵʛ ʨʘʜʠʘʥ ᴇʥʮʛʠʡʛ 1 ʨʘʜ ʛʵʞ ʪʦʚʯʣʦʥ 
ʪʵʤʜʵʛʣʵʞ ʙʦʣʜʦʛ) 
 ʈʘʜʠʘʥ ʙʘ ʛʨʘʜʫʩʘʥ ʭʵʤʞʵʵʥʠʡ ʭʘʤʘʘʨʘʣ 
ʊʦʡʨʛʠʡʥ ʫʨʪʳʛ ʨʘʜʠʫʩʪ ʥʴ ʭʘʨʴʮʫʫʣʘʭʘʜ 
ʪʦʡʨʦʛʪ ʭʵʯʥʵʵʥ ʨʘʜʠʘʥ ᴇʥʮᴇʛ ʙʘʛʪʘʭ ʥʴ 
ʦʣʜʦʥʦ. ʀʡʤʜ ς“ὶȡὶ ς“ ʨʘʜʠʘʥ ʙʘʡʥʘ.  
ᴆᴇʨᴇᴇʨ ʭʵʣʙʵʣ        ς“ ʨʘʜʠʘʥ=360

0 
ʙʘʡʥʘ. 

  “ ʨʘʜʠʘʥ = 180
0
 

 “ ʨʘʜʠʘʥ = 90
0 

ʉʘʥʘʤʞ: ʎʘʘʰʠʜ ʨʘʜʠʘʥ ʛʵʞ ʙʠʯʠʭʛװʡ. ʊʫʭʘʡʣʙʘʣ: 

“  = 180
0 
(“ ʨʘʜʠʘʥ = 180

0
 ʛʵʞ ʙʠʯʠʭʛװʡ) 

ʅʵʛ ʛʨʘʜʫʩʳʛ ʨʘʜʠʘʥʘʘʨ ʠʣʵʨʭʠʡʣ. 

“ ρψπ ʙʫʶʫ ρ   ʙʘʡʥʘ. 

ʅʵʛ ʨʘʜʠʘʥυχ ʙʘʡʥʘ. 

ɾʠʰʵʵ 1: 35
0
 ᴇʥʮʛʠʡʛ ʨʘʜʠʘʥʘʘʨ ʠʣʵʨʭʠʡʣ. 

ɾʠʰʵʵ 2: 
 
   ʨʘʜʠʘʥʳʛ ᴇʥʮʛᴇᴇʨ ʠʣʵʨʭʠʡʣ. 

 

6ʙ*. ʊʦʡʨʛʠʡʥ ʥʫʤʳʥ 
ʫʨʪ ʙʘ ʜʫʛʫʡʥ 
ʩʝʢʪʦʨʳʥ 
ʪʘʣʙʘʡʪʘʡ 
ʭʦʣʙʦʦʪʦʡ 
ʘʩʫʫʜʣʳʛ 
ʰʠʡʜʚʵʨʣʵʭʵʜ

 ὰ ὶ—ȟὛ ὶ—  

ʪʦʤʴʸʦʛ 
ʭʵʨʵʛʣʵʭ 
 

ὰ̓̏̊̑̏̄ᴼς“

ὰ ᴼ—
ὰ

ὰ̓̏̊̑̏̄Ͻ—

ς“

ς“Ͻ—

ς“
ὶ— 

ʅʫʤʳʥ ʫʨʪ:  

ὶ ʨʘʜʠʫʩʪʘʡ ʪʦʡʨʛʠʡʥ —  
ʨʘʜʠʘʥ ʪᴇʚ ᴇʥʮᴇʛʪ 
ʭʘʨʛʘʣʟʘʭ ʥʫʤʳʥ ʫʨʪʳʛ 
ʦʣʲʸ. 
ɼʘʨʘʘʭ ʧʨʦʧʦʨʮʳʛ 
ʷʘʛʘʘʜ ʙʠʯʠʭ ʙʦʣʩʦʥ 
ʰʘʣʪʛʘʘʥʳʛ ʷʨʠʣʮʘʭ ʥʴ 
ʟװʡʪʵʡ.  

ʙʦʣʥʦ. ʀʡʤʜ ὶ ʨʘʜʠʫʩʪʘʡ ʪʦʡʨʛʠʡʥ —  ʨʘʜʠʘʥ ʪᴇʚ ᴇʥʮᴇʛʪ ʭʘʨʛʘʣʟʘʭ 
ʥʫʤʳʥ ʫʨʪ  ὶ—  ʙʘʡʥʘ. ʄᴇʥ — ς“ װʝʜ ὰ ς“ὶ ʙʦʣʦʭ ʙʘ ʵʥʵ ʥʴ ʪʦʡʨʛʠʡʥ 
ʫʨʪ ʶʤ. 
ɼװʛʥʵʣʪ: ὶ ʨʘʜʠʫʩʪʘʡ ʪʦʡʨʛʠʡʥ —  ʨʘʜʠʘʥ ʪᴇʚ ᴇʥʮᴇʛʪ ʭʘʨʛʘʣʟʘʭ 
ὃὄ ʥʫʤʳʥ ʫʨʪʳʛ ʦʣʦʭ ʪʦʤʴʸʦ ʥʴ  ὰ ὶ—  ʙʘʡʥʘ. 

ɾʠʰʵʵ 2: ʊʦʡʨʛʠʡʥ ʨʘʜʠʫʩ 5 ʩʤ ʙʦʣ   ʪᴇʚ ᴇʥʮᴇʛʪ ʭʘʨʛʘʣʟʘʭ ʥʫʤʳʥ 

ʫʨʪʳʛ ʦʣ. 
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7.ʊʨʠʛʦʥʦʤʝʪʨ 

Ὓ̒̆̄ Ὓ̒̆̋Ὓ  

Ὓ
ρ

ς
ϽὕὃϽὕὄϽίὭὲ— 

Ὓ̒̆̄ Ὓ̒̆̋Ὓ
ρ

ς
ὶ—

ρ

ς
ϽὕὃϽὕὄϽÓÉÎ—

ρ

ς
ϽφϽ

“

σ

ρ

ς
ϽφϽÓÉÎφπ

ρψ
“

σ

Ѝσ

ς
 

ɹʦʜʦʣʪ: ʅʫʤʳʥ ʫʨʪʳʛ ʦʣʦʭ ʪʦʤʴʸʦʛ ʘʰʠʛʣʘʥ   ὰ ὶ— υϽ ρȢςυ“  

ʛʵʞ ʦʣʥʦ. 
ʉʝʢʪʦʨʳʥ ʪʘʣʙʘʡ: 

ὶ ʨʘʜʠʫʩʪʘʡ ʪʦʡʨʛʠʡʥ —  ʨʘʜʠʘʥ ʪᴇʚ ᴇʥʮᴇʛʪ ʭʘʨʛʘʣʟʘʭ ʩʝʢʪʦʨʳʥ ʪʘʣʙʘʡʛ 
ʦʣʲʸ. ɼʘʨʘʘʭ ʧʨʦʧʦʨʮʳʛ ʟʦʭʠʦʭ װʥʜʵʩʣʵʣʠʡʛ ʩʫʨʘʛʯʜʘʘʨ ʛʘʨʛʫʫʣʘʭ 
ʭʵʨʵʛʪʵʡ.  
Ὓ̅̔̄̔̊Oς“

Ὓ̒̆̋O —
Ὓ̒̆̋

̅̔̄̔̊Ͻ Ͻ
ὶ— ʛʵʞ 

ʦʣʜʦʥʦ. 
ɾʠʰʵʵ 3: ɼʫʛʫʡʥ ʨʘʜʠʫʩ 4 ʩʤ ʙʘ ʪᴇʚ ᴇʥʮᴇʛ ʥʴ 

 ʙʦʣ ʩʝʢʪʦʨʳʥ ʪʘʣʙʘʡʛ ʦʣ.  

ɹʦʜʦʣʪ: ʉʝʢʪʦʨʳʥ ʪʘʣʙʘʡ ʦʣʦʭ ʪʦʤʴʸʦ 
ʘʰʠʛʣʘʚʘʣ 

Ὓ̒̆̋ ὶ— ϽτϽ ς“ ̒  ̍ʛʵʞ  ʛʘʨʥʘ. 

ɾʠʰʵʵ 4: ɹʫʜʘʛʜʩʘʥ ʭʵʩʛʠʡʥ ʪʘʣʙʘʡʛ ʦʣ. 
ɹʦʜʦʣʪ: ˍ˛  ˏʛʫʨʚʘʣʞʠʥ ʟᴇʚ ʛʫʨʚʘʣʞʠʥ ʪʫʣ ʙװʭ ᴇʥʮᴇʛ ʥʴ 60

0
 ʙʘʡʥʘ. 

ɿʫʨʛʘʘʩ ʭʘʨʚʘʣ ʙʠʜʥʠʡ ʦʣʦʭ ʩʝʛʤʝʥʪʠʡʥ ʪʘʣʙʘʡ ʥʴ  

Ὓ̒̆̄ ὶ— 

  

ʙʦʣʦʭ ʙᴇʛᴇᴇʜ ʮʘʘʰʠʜ ʩʝʛʤʝʥʪʠʡʥ ʪʘʣʙʘʡ ʦʣʦʭʜʦʦ ʵʥʵʭװװ ʞʠʰʵʵʥʜ 
ʘʰʠʛʣʘʩʘʥ ʘʨʛʘʯʣʘʣ ʟʦʭʠʤʞʪʦʡ ʙʦʣʥʦ. 
 

ñʈʘʜʠʘʥ ʭʵʤʞʵʵʩòʩʵʜʚʠʡʥ װʥʵʣʛʵʵʥʠʡ ʜʘʘʣʛʘʚʘʨ 

1. ʊʦʡʨʛʠʡʥ ʨʘʜʠʫʩ 4 ʩʤ ʙʘ ʪᴇʚ ᴇʥʮᴇʛ ʥʴ  ʙʦʣ ʥʫʤʳʥ ʫʨʪʳʛ ʦʣ. 

2. ɼʫʛʫʡʥ ʨʘʜʠʫʩ 8 ʩʤ ʙʘ ʪᴇʚ ᴇʥʮᴇʛ ʥʴ   ʙʦʣ ʩʝʢʪʦʨʳʥ ʪʘʣʙʘʡʛ ʦʣ 

 

ʂʦʜ  ʉʫʨʘʣʮʘʭʫʡʥ 
ʟʦʨʠʣʪ  

ʉʫʨʘʣʮʘʭʫʡʥ װʡʣ ʘʞʠʣʣʘʛʘʘ  ɹʘʛʰʠʜ ᴇʛᴇʭ ʩʘʥʘʤʞ 
ʙʘ ʭʵʨʵʛʣʵʛʜʵʭװװʥ  

7ʘ. ʅʵʛʞ ʨʘʜʠʫʩʪʘʡ 
ʪʦʡʨʦʛ ʘʰʠʛʣʘʥ 
ʪʨʠʛʦʥʦʤʝʪʨʠʡʥ 
ʬʫʥʢʮʠʡʥ ʫʪʛʳʛ 
ʦʣʦʭ 
 

ʊʵʛʰ ᴇʥʮᴇʛʪ ʢʦʦʨʜʠʥʘʪʳʥ ʩʠʩʪʝʤʠʡʥ ὕὼ ʪʵʥʭʣʵʛ ʜʵʵʨ ʢʦʦʨʜʠʥʘʪʳʥ 
ʵʭʠʡʥ ʙʘʨʫʫʥ ʪʘʣʜ  ̱ʮʵʛ ʩʦʥʛʦʥ ʘʚʯ  ̨ʮʵʛʪ ʪᴇʚʪʵʡ ὕὃ ʨʘʜʠʫʩʪʘʡ ʪʦʡʨʦʛ 
ʪʘʪʲʷ. ὕὃ -ʛ ɻʭʣʵʣ ʨʘʜʠʫʩ ʛʵʝ. ʕʭʣʵʣ ʨʘʜʠʫʩʳʛ  ̨ʮʵʛʪ ʪᴇʚʪʵʡʛʵʵʨ 

ʮʘʛʠʡʥ ʟװװʥʠʡ ʵʩʨʵʛ τυ ïʘʘʨ ʵʨʛװװʣʞ ˛  ˏʨʘʜʠʫʩʪ ʰʠʣʞװװʣʙʵʣ ʵʭʣʵʣ 

ʨʘʜʠʫʩʳʛ τυ ïr ʥ ᴇʥʮʛᴇᴇʨ ʵʨʛװװʣʣʵʵ ʛʵʞ ʷʨʴʜʘʛ. ʍʘʨʠʥ ʮʘʛʠʡʥ ʟװװʥʠʡ 

ʜʘʛʫʫ τυ ïʘʘʨ ʵʨʛװװʣʞ ˛  ˞ʨʘʜʠʫʩʪ ʰʠʣʞװװʣʙʵʣ ʵʭʣʵʣ ʨʘʜʠʫʩʳʛ 

τυ ïr ʥ ᴇʥʮʛᴇᴇʨ ʵʨʛװװʣʣʵʵ ʛʵʜʵʛ.  
ʎʘʘʰʠʜ ʵʭʣʵʣ ʨʘʜʠʫʩʳʛ ʮʘʛʠʡʥ ʟװװʥʠʡ ʵʩʨʵʛ ʵʨʛװװʣʵʭʵʜ װװʩʵʭ ᴇʥʮʛʠʡʛ 
ʵʝʨʵʛ, ʮʘʛʠʡʥ ʟװװʥʠʡ ʜʘʛʫʫ ʵʨʛװװʣʵʭʵʜ װװʩʵʭ ᴇʥʮʛʠʡʛ ʩᴇʨᴇʛ ʛʵʞ ʘʚʥʘ. 
ᴆʥʮʛʠʡʥ ʭʵʤʞʵʵ ʥʴ ʜʫʨʳʥ ʙʦʜʠʪ ʪʦʦʛʦʦʨ ʠʣʵʨʭʠʡʣʵʛʜʵʥʵ. 
ʉʫʨʘʛʯʜʘʘʨ 45

0 
ʙʘ 405

0
;  270

0 
ʙʘ -90

0
;  -45

0 
ʙʘ -765

0 
;  360

0 
ʙʘ -270

0
 

ᴇʥʮʛװװʜʠʡʛ ʟʫʨʫʫʣʞ, ʵʭʣʵʣ ʨʘʜʠʫʩ ὕὃ-ʛ ὕὄ ʨʘʜʠʫʩʪ ʰʠʣʞװװʣʵʭ 
ʪᴇʛʩʛᴇʣʛװʡ ʦʣʦʥ ʵʨʛʵʣʪʠʡʥ ᴇʥʮᴇʛ ʦʨʰʠʥ ʙʘʡʭʳʛ ʭʘʨʫʫʣʥʘ.  ʍʵʨʵʚ 

ὃ᷂ὕὄ τυ ʙʦʣ ʤᴇʥ ὃὕ-ʛ τυ σφπϽὲȟὲᶰᴚ ᴇʥʮʛᴇᴇʨ ʵʨʛװװʣʙʵʣ ὕὄ 
ʨʘʜʠʫʩ ʛʘʨʥʘ.  
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ὲ-ʠʡʥ ʫʪʛʫʫʜ -2 -1 0 1 2 

ᴆʥʮʛʠʡʥ 

ʭʵʤʞʵʵ 

φχυ σρυ τυ τπυ χφυ 

ʊʫʭʘʡʣʙʘʣ:  

φχυȟσρυȟτυȟτπυȟχφυ ïr ʥ ᴇʥʮʛװװʜ 
ʙװʛʜ ὃ᷂ὕὄ-ʪʵʡ ʜʘʚʭʮʘʞ ʟʫʨʘʛʜʘʥʘ.  
ʂʦʦʨʜʠʥʘʪʳʥ ʭʘʚʪʛʘʡʥ ʤᴇʯ, ʪʵʜʛʵʵʨʠʡʛ 
ʭʵʨʭʵʥ ʜʫʛʘʘʨʣʘʜʘʛ ʪʘʣʘʘʨ ʩʵʨʛʵʵʥ 
ʩʘʥʫʫʣʞ, ʟʫʨʘʛ ʜʵʵʨ ʷʨʠʣʮʘʥʘ.  
ʕʭʣʵʣ ʨʘʜʠʫʩ ὕὃ-ʥʴ ‌ ᴇʥʮʛᴇᴇʨ ʵʨʛʵʞ ὕὄ 
ʨʘʜʠʫʩʪ ʰʠʣʞʩʵʥ ʙʘʡʛ. ʍʵʨʵʚ  

π ‌ ωπ ʙʦʣ ‌ ᴇʥʮʛʠʡʛ I ʤᴇʯʠʜ  

ωπ ‌ ρψπ ʙʦʣ ‌ ᴇʥʮʛʠʡʛ II ʤᴇʯʠʜ 

ρψπ ‌ ςχπ ʙʦʣ ‌ ᴇʥʮʛʠʡʛ III ʤᴇʯʠʜ 

ςχπ ‌ σφπ ʙʦʣ ‌ ᴇʥʮʛʠʡʛ IV ʤᴇʯʠʜ ʦʨʰʠʭ ᴇʥʮᴇʛ ʛʵʥʵ.  
ɸʣʠʚʘʘ ᴇʥʮʛʠʡʛ ʘʣʴ ʤᴇʯʠʜ ʦʨʰʠʞ ʙʘʡʛʘʘʛ ʪװװʥʜ ʙװʪʵʥ ʵʨʛʵʣʪ ʭʵʜ 

ʜʘʭʠʥ ʦʨʩʥʳʛ ʪʦʦʮʦʞ ʤʦʜʫʣʘʘʨʘʘ σφπ-ʘʘʩ ʙʘʛʘ ʭʵʤʞʵʵʪʵʡ ʙװʭʵʣ 
ʪʦʦʥ ʵʨʛʵʣʪʠʡʥ ᴇʥʮᴇʛʪ ʰʠʣʞװװʣʞ ʦʣʥʦ.  

ɾʠʰʵʵʣʙʵʣ, ʘ. υρπ-ʳʥ ᴇʥʮᴇʛ υρπ σφπ ρυπ ʙʘ ωπ ρυπ ρψπ 
ʫʯʠʨ II ʤᴇʯʠʜ ʦʨʰʠʥʦ. 

ʙ. ρρυπ-ʳʥ ᴇʥʮᴇʛ ρρυπσϽσφπ χπ ʙʘ ʫʯʠʨ π χπ ωπ  I 
ʤᴇʯʠʜ ʦʨʰʠʥʦ. 

ᴆʤʥᴇʭ ʘʥʛʠʫʜʘʜ π ‌ ρψπ ʙʘʡʭ ‌  ᴇʥʮʛʠʡʥ ʩʠʥʫʩ, ʢʦʩʠʥʫʩ, 
ʪʘʥʛʝʥʩʠʡʛ ʪʦʜʦʨʭʦʡʣʩʦʥ. ʆʜʦʦ ʜʫʨʳʥ ‌ 
ᴇʥʮʛʠʡʥ ʭʫʚʴʜ ʩʠʥʫʩ, ʢʦʩʠʥʫʩ, ʪʘʥʛʝʥʩʠʡʛ 
ᴇʨʛᴇʪʛᴇʥ ʘʚʯ װʟʴʝ.  
ʊʵʛʰ ᴇʥʮᴇʛʪ ʢʦʦʨʜʠʥʘʪʳʥ ʩʠʩʪʝʤʠʡʥ ʵʭ  ̨

ʮʵʛ ʜʵʵʨ ʪᴇʚʪʵʡ ὕὃ Ὑ ʥʵʛʞ ʨʘʜʠʫʩʪʘʡ, 

ὕὃ ρ  ʥʵʛʞ ʨʘʜʠʫʩʪʘʡ ʭʦʸʨ ʪʦʡʨʦʛ ʪʘʪʲʷ. 
ὕὄ Ὑ ʥʵʛʞ,  ὕὄ ρ  ʥʵʛʞ ʨʘʜʠʫʩʳʥ 

ʪᴇʛʩʛᴇʣʠʡʥ ʮʵʛʠʡʥ ʢʦʦʨʜʠʥʘʪʳʛ ὄὼȟώȟ
ὄ ὼȟώ  ʛʵʝ. 
ὃ᷂ὕὄ ‌ ὃ᷂ὕὄ ,  ὕὄὄ  ʙʘ ὕὄὄ 

ʪᴇʩᴇᴇʪʵʡ ʪʫʣ                ʙʫʶʫ 

ὄὄ ώȟ  ὕὄ Ὑȟ   ὄὄ ώȟ     ὕὄ ρ  ʪʫʣ      

ώ,   Ὑ ʙʦʣʥʦ.  

       ʥʪʵʡ ʘʜʠʣʘʘʨװת

  ʙʫʶʫ  ὕὄ ὼȟ  ὕὄ Ὑȟ   ὕὄ

ὼȟὕὄ ρ  ʪʫʣ         ὼȟ    Ὑ 

ʙʫʶʫ ȟ   ʙʦʣʥʦ. ʕʥʜʵʵʩ  

ȟ ȟ ȟ ʭʘʨʴʮʘʘʥʫʫʜ ʪʦʡʨʛʠʡʥ ʨʘʜʠʫʩʘʘʩ 

ʭʘʤʘʘʨʘʭʛװʡ ʪʦʛʪʤʦʣ ʙᴇʛᴇᴇʜ ʪʵʨ ʥʴ ʥʵʛʞ 
ʪʦʡʨʦʛ ʜʵʵʨʭ ʮʵʛʠʡʥ ʢʦʦʨʜʠʥʘʪʘʘʨ ʠʣʵʨʭʠʡʣʵʛʜʵʭʠʡʛ ʭʘʨʫʫʣʞ ʙʘʡʥʘ.  
ʂʦʦʨʜʠʥʘʪʳʥ ʵʭ ʜʵʵʨ ʪᴇʚʪʵʡ, ʥʵʛʞ ʨʘʜʠʫʩʪʘʡ, ʵʨʛʵʣʪʠʡʥ ʵʭʣʵʣ 
ʨʘʜʠʫʩ, ʯʠʛʣʵʣ ʩʦʥʛʦʛʜʩʦʥ ʪʦʡʨʛʠʡʛ ʪʨʠʛʦʥʦʤʝʪʨ ʪʦʡʨʦʛ ʙʫʁʫ ʥʵʛʞ 
ʪʦʡʨʦʛ ʛʵʜʵʛ. 
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  ʊʦʜʦʨʭʦʡʣʦʣʪ: ʅʵʛʞ ʪʦʡʨʛʠʡʥ ʵʭʣʵʣ ˛  ̱ʨʘʜʠʫʩʳʛ  ̨ʮʵʛʠʡʛ ʪʦʡʨʫʫʣʘʥ 

‌ ᴇʥʮʛᴇᴇʨ ʵʨʛװװʣʞ ˛  ˏʨʘʜʠʫʩʪ ʰʠʣʞװװʣʩʵʥ ʙʘʡʛ.  ˏʮʵʛʠʡʥ ʦʨʜʠʥʘʪʳʛ 

‌ ᴇʥʮʛʠʡʥ ʩʠʥʫʩ,  ˏʮʵʛʠʡʥ ʘʙʩʮʠʩʩʳʛ  ‌ ᴇʥʮʛʠʡʥ ʢʦʩʠʥʫʩ, ὄ ʮʵʛʠʡʥ 

ʦʨʜʠʥʘʪʳʛ ʪװװʥʠʡ ʘʙʩʮʠʩʩʪ ʭʘʨʴʮʫʫʣʩʘʥ ʭʘʨʴʮʘʘʛ ‌ ᴇʥʮʛʠʡʥ ʪʘʥʛʝʥʩ 

ʛʵʥʵ. ᴆᴇʨᴇᴇʨ ʭʵʣʙʵʣ, ÓÉÎ‌ ώȟ  ÃÏÓ‌ ὼȟ   ÔÇ‌   (ὼ π) 

ʙʦʣʥʦ. 

‌ ᴇʥʮʛʠʡʥ ʫʪʛʘ ʙװʨʪ ÓÉÎ‌ ȟ ÃÏÓ‌  ʛʵʩʵʥ ʟᴇʚʭᴇʥ ʛʘʥʮ  ʫʪʛʘ ʭʘʨʛʘʣʟʘʥʘ 
ʛʵʜʛʠʡʛ ʭʘʨʘʭ ʥʴ ʯʫʭʘʣ. ʀʡʤ ʫʯʨʘʘʩ ώ ÓÉÎɻȟὼ ÃÏÓɻ  ʥʴ ʬʫʥʢʮ 
ʙʦʣʥʦ. (ʌʫʥʢʮʠʡʥ ʪʦʜʦʨʭʦʡʣʦʣʪʳʛ ʭʘʥʛʘʥʘ ʛʵʜʛʠʡʛ ʦʡʣʛʦʭ ʭʵʨʵʛʪʵʡ). 
ʕʜʛʵʵʨʠʡʛ ʭʘʨʛʘʣʟʘʥ ʩʠʥʫʩ ʬʫʥʢʮ, ʢʦʩʠʥʫʩ ʬʫʥʢʮ ʛʵʞ ʥʵʨʣʵʜʵʛ. 

ʌʫʥʢʮʠʡʥ ʪʵʤʜʵʛʣʵʣ ʘʰʠʛʣʘʥ  ‌ ÓÉÎɻ;  ‌  ÃÏÓ‌  ʛʵʞ ʙʠʯʠʞ ʙʦʣʥʦ. 

ɸʥʭʘʘʨʘʭ: ɸʨʛʫʤʝʥʪ ʙʫʶʫ װʣ ʭʘʤʘʘʨʘʭ ʭʫʚʴʩʘʛʯ ʥʴ  ‌, ʭʘʤʘʘʨʘʭ 
ʭʫʚʴʩʘʛʯ ʙʫʶʫ ʬʫʥʢʮʠʡʥ ʫʪʛʘ ʥʴ ὼȟώ (ʥʵʛʞ ʪʦʡʨʦʛ ʜʵʵʨ ʦʨʰʠʭ ʘʣʠʚʘʘ 
ʮʵʛʠʡʥ ʘʙʩʮʠʩʩ ʙʘ ʦʨʜʠʥʘʪ) ʙʘʡʥʘ ʛʵʜʛʠʡʛ ʘʥʭʘʘʨʫʫʣʘʭ.  

‌ ᴇʥʮʛʠʡʥ ʪʘʥʛʝʥʩʳʥ ʪʦʜʦʨʭʦʡʣʦʣʪ ʸʩʦʦʨ ÔÇ‌  ʙʘʡʥʘ. ‌ 

ᴇʥʮʛʠʡʥ ʫʪʛʘ ʙװʨʪ ÓÉÎ‌ ȟ ÃÏÓ‌  ʫʪʛʘ ʮʦʨ ʛʘʥʮ ʦʣʜʦʭ ʪʫʣ  ÃÏÓɻ π  װʝʜ   

ÔÇ‌    ʥʴ ʬʫʥʢʮ ʙʦʣʥʦ. װתʥʠʡʛ ʪʘʥʛʝʥʩ ʬʫʥʢʮ ʛʵʜʵʛ ʙʘ ʬʫʥʢʮʠʡʥ 

ʪʵʤʜʵʛʣʵʣ ʘʰʠʛʣʘʥ ‌ ÔÇ‌Ƞ ÃÏÓɻ π  ʛʵʞ ʙʠʯʠʞ ʙʦʣʥʦ.  ʉʠʥʫʩ, 
ʢʦʩʠʥʫʩ, ʪʘʥʛʝʥʩ ʬʫʥʢʮװװʜʠʡʛ  ʪʨʠʛʦʥʦʤʝʪʨʠʡʥ װʥʜʩʵʥ ʬʫʥʢʮװװʜ 
ʛʵʜʵʛ. 
ʉʘʥʘʤʞ: ʅʵʛʞ ʪʦʡʨʦʛ ʜʵʵʨ ʦʨʰʠʭ ʷʤʘʨ ʯ ʮʵʛʠʡʥ ʢʦʦʨʜʠʥʘʪʳʛ ὼȟώ 

ʛʵʚʵʣ                                             ρ ώ ρȟ ρ ὼ ρ ʙʘʡʥʘ. ʀʡʤʜ 
ʩʠʥʫʩ, ʢʦʩʠʥʫʩ ʬʫʥʢʮװװʜʠʡʥ ʭʫʚʴʜ ʫʪʛʳʥ ʤʫʞ ʥʴ   ρȟρ  ʙʘʡʥʘ. ʍʘʨʠʥ  

‌  ᴇʥʮʛʠʡʥ ʭʵʤʞʵʵ ʥʴ ʜʫʨʳʥ ʙʦʜʠʪ ʪʦʦʛʦʦʨ ʠʣʵʨʭʠʡʣʵʛʜʵʭ ʪʫʣ ʩʠʥʫʩ, 
ʢʦʩʠʥʫʩ ʬʫʥʢʮװװʜʠʡʥ ʪʦʜʦʨʭʦʡʣʦʛʜʦʭ ʤʫʞ ʥʴ ЊȟЊ  ʙʘʡʥʘ. 

ὼ ÃÏÓɻ π  װʝʜ ʙʫʶʫ ‌-ʠʡʥ   ȟ  ȟ ȣ   ʫʪʛʘ ʜʵʵʨ  ÔÇ‌ 

ʪʦʜʦʨʭʦʡʣʦʛʜʦʭʛװʡ. ʀʡʤʜ ‌ ʥʴ  ЊȟЊ ʟʘʚʩʘʨ ʜʘʭʴ ‌ ȟὯᶰ

ᴚ  ʙʘʡʭ ʙװʭ ʫʪʛʳʛ ʘʚʥʘ. ʀʡʤʵʵʩ ʪʘʥʛʝʥʩ ʥʴ ‌ ȟὯᶰᴚ 

ʪʦʜʦʨʭʦʡʣʦʛʜʦʭ ʤʫʞʪʘʡ, ЊȟЊ  ʫʪʛʳʥ ʤʫʞʪʘʡ  ʬʫʥʢʮ ʶʤ. 

 ʨʜ ʪʦʦʮʦʞװʜʠʡʛ ʤᴇʯ ʙװװʥʠʡ ʜʘʨʘʘ  ʪʨʠʛʦʥʦʤʝʪʨ ʬʫʥʢʮʠʡʥ ʪʵʤʜʛװת 
ʙʦʣʦʭʳʛ ʩʫʨʘʛʯʜʘʘʨ ʛʘʨʛʫʫʣʥʘ.   
 
ʊʨʠʛʦʥʦʤʝʪʨ ʬʫʥʢʮʠʡʥ ʪʵʛʰ, ʩʦʥʜʛʦʡ 
ʯʘʥʘʨ 

ώ ÓÉÎɻȟὼ ÃÏÓɻȟÔÇ‌    ʬʫʥʢʮװװʜ ʪʵʛʰ 

ʩʦʥʜʛʦʡ ʵʩʵʭʠʡʛ ʪʦʜʦʨʭʦʡʣʲʸ.  
ʊʵʛʰ ʙʘ ʩʦʥʜʛʦʡ ʬʫʥʢʮʠʡʥ ʪʦʜʦʨʭʦʡʣʦʣʪ 
ʸʩʦʦʨ ʪʦʜʦʨʭʦʡʣʦʛʜʦʭ ʤʫʞʠʡʥ ʜʫʨʳʥ ‌ ʫʪʛʳʛ 

ʘʚʘʭʘʜ Ὢ ‌  Ὢ‌  ʙʘʡʚʘʣ ʪʵʛʰ ʬʫʥʢʮ,  

Ὢ ‌  Ὢ‌ ʙʘʡʚʘʣ ʩʦʥʜʛʦʡ ʬʫʥʢʮ ʙʘʡʜʘʛ.  
ʅʵʛʞ ʪʦʡʨʛʠʡʥ ˛  ̱ʵʭʣʵʣ ʨʘʜʠʫʩʳʛ ‌ ᴇʥʮʛᴇᴇʨ 

ʵʨʛװװʣʞ ˛  ˏʨʘʜʠʫʩʪ, ‌ ᴇʥʮʛᴇᴇʨ ʵʨʛװװʣʞ ˛  ˞ʨʘʜʠʫʩʪ ʰʠʣʞװװʣʴʝ.ȟˏ˞ 

ʮʵʛװװʜʠʡʛ ʭʵʨʯʤʵʵʨ ʭʦʣʙʦʭʦʜ ὕὼ ʪʵʥʭʣʵʛ ὄ᷂ὕ˞-ʠʡʥ ʙʠʩʩʝʢʪʨʠʩ ʙʦʣʥʦ. 

ʀʡʤʜ  ˏʙʘ ˞ ʮʵʛװװʜ ὕὼ  ʪʵʥʭʣʵʛʠʡʥ ʭʫʚʴʜ ʪʵʛʰ ʭʵʤʪʵʡ ʙʦʣʦʭʳʛ 
ʛʘʨʛʫʫʣʥʘ.  ˏʮʵʛʠʡʥ ʢʦʦʨʜʠʥʘʪʳʛ ὼȟώ  ʛʵʚʵʣ  ˞ʮʵʛʠʡʥ ʢʦʦʨʜʠʥʘʪ 
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ὼȟώ  ʙʦʣʥʦ. ʕʥʜʵʵʩ ʩʠʥʫʩ, ʢʦʩʠʥʫʩ, ʪʘʥʛʝʥʩʠʡʥ ʵʩʨʵʛ ᴇʥʮʛװװʜʠʡʥ 
ʭʘʤʘʘʨʣʳʛ  

ÔÇ‌ ÔÇ‌   ʛʵʞ ʛʘʨʥʘ. ʀʡʤʜ ʩʠʥʫʩ, ʪʘʥʛʝʥʩ ʬʫʥʢʮװװʜ 

ʩʦʥʜʛʦʡ,  ʢʦʩʠʥʫʩ ʬʫʥʢʮ ʪʵʛʰ ʬʫʥʢʮ ʙʘʡʥʘ. 
 
ʊʨʠʛʦʥʦʤʝʪʨ ʬʫʥʢʮʠʡʥ װʝʣʵʭ ʯʘʥʘʨ 

ώ ÓÉÎɻȟὼ ÃÏÓɻ ;  ÔÇ‌  ʬʫʥʢʮװװʜ װʝʪʵʡ ʵʩʵʭʠʡʛ ʪʦʜʦʨʭʦʡʣʲʸ.  

ʊʦʜʦʨʭʦʡʣʦʛʜʦʭ ʤʫʞʠʡʥ ʜʫʨʳʥ ‌ ʫʪʛʳʛ ʘʚʘʭʘʜ Ὢ ‌ ὲὝ  Ὢ‌ (ʵʥʜ 
ὲ ïʜʫʨʳʥ ʙװʭʵʣ ʪʦʦ, Ὕ ïʪʦʛʪʤʦʣ ʪʦʦ) ʙʘʡʭ 

Ὕ ʪʦʦ ʦʣʜʦʞ ʙʘʡʚʘʣ Ὢ ʬʫʥʢʮʠʡʛ װʝʪ ʬʫʥʢʮ 
ʛʵʜʵʛ.  
ʕʭʣʵʣ ʨʘʜʠʫʩ ὕὃ-ʛ ὕὄ ʨʘʜʠʫʩʪ ʰʠʣʞװװʣʵʭ 
‌  ᴇʥʮʛʠʡʛ ʙװʪʵʥ ᴇʥʮʛᴇᴇʨ ʵʨʛװװʣʵʥ 
ᴇᴇʨʯʣᴇʭᴇʜ ʪװװʥʠʡ ʩʠʥʫʩ, ʢʦʩʠʥʫʩ, 
ʪʘʥʛʝʥʩʳʥ ʫʪʛʫʫʜ ᴇᴇʨʯʣᴇʛʜᴇʭʛװʡ. ʀʡʤʜ 
ʩʠʥʫʩ, ʢʦʩʠʥʫʩ, ʪʘʥʛʝʥʩ ʬʫʥʢʮװװʜ ʥʴ װʝʪ 
ʬʫʥʢʮ ʙʘʡʥʘ. ᴆᴇʨᴇᴇʨ ʭʵʣʙʵʣ ʘʣʠʚʘʘ 
ʙװʭʵʣ ὲ-ʠʡʥ ʭʫʚʴʜ 

ÓÉÎ‌ σφπϽὲ ÓÉÎ‌    ÃÏÓ‌ σφπϽ
ὲ ÃÏÓ‌ ʪʵʥʮʵʪʛʵʣװװʜ ʙʠʝʣʥʵ. σφπϽὲ ʥʴ 
ʩʠʥʫʩ, ʢʦʩʠʥʫʩ ʬʫʥʢʮʠʡʥ װʝ ʙʘʡʥʘ. 

ʕʜʛʵʵʨʵʵʩ ʭʘʤʛʠʡʥ ʙʘʛʘ ʵʝʨʵʛ ᴇʥʮᴇʛ σφπ-
ʳʛ ʩʠʥʫʩ, ʢʦʩʠʥʫʩʳʥ װʥʜʩʵʥ װʝ ʛʵʥʵ.  
ʍʘʨʠʥ I ʤᴇʯʠʜ ʦʨʰʠʭ ‌ ᴇʥʮᴇʛ III ʤᴇʯʠʜ 

ʦʨʰʠʭ  ‌ ρψπ  ᴇʥʮʛװװʜʠʡʥ ʭʫʚʴʜ  

 ÔÇ‌     ʙʦʣ   ÔÇ‌ ρψπ     

ʫʯʨʘʘʩ ʘʣʠʚʘʘ ʙװʭʵʣ ὲ-ʠʡʥ ʭʫʚʴʜ ÔÇ‌
ρψπϽὲ ÔÇ‌  ʙʘʡʥʘ. ʀʡʤʜ ʪʘʥʛʝʥʩ 

ʬʫʥʢʮʠʡʥ װʝ  ρψπϽὲ  ʙʘʡʥʘ. ʄᴇʥ 

ʵʜʛʵʵʨʵʵʩ ʭʘʤʛʠʡʥ ʙʘʛʘ ʵʝʨʵʛ ᴇʥʮᴇʛ   ρψπ-ʳʛ ʪʘʥʛʝʥʩʳʥ װʥʜʩʵʥ װʝ 
ʛʵʥʵ. 
ᴆʤʥᴇʭ ʘʥʛʠʫʜʘʜ ʭʫʨʮ ᴇʥʮʛʠʡʥ ʩʠʥʫʩ, ʢʦʩʠʥʫʩ, ʪʘʥʛʝʥʩʠʡʥ ʫʪʛʫʫʜʳʛ 
ʘʜʠʣ ʪʘʣʪ, ʘʜʠʣ ʭʘʞʫʫʪ, ʪʵʛʰ ᴇʥʮᴇʛʪ ʛʫʨʚʘʣʞʥʳ ʪʫʩʣʘʤʞʪʘʡʛʘʘʨ 
ʠʣʵʨʭʠʡʣʞ ʙʘʡʩʘʥ. ʂʘʪʝʪ ʥʴ ʥʵʛʪʵʡ ʪʵʥʮװװ ʙʘʡʭ ʘʜʠʣ ʭʘʞʫʫʪ ʪʵʛʰ 
ᴇʥʮᴇʛʪ ʛʫʨʚʘʣʞʠʥ, ʪʘʣ ʥʴ 2 ʙʘʡʭ ʟᴇʚ ʛʫʨʚʘʣʞʥʳ ʭʫʚʴʜ 30

0
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0
,60

0
-ʳʥ 

ᴇʥʮʛʠʡʥ ʩʠʥʫʩ, ʢʦʩʠʥʫʩ, ʪʘʥʛʝʥʩʳʥ ʫʪʛʳʛ ʦʣʫʫʣʘʭ ʜʘʩʛʘʣ ᴇʛʯ,  ʜʘʨʘʘ ʥʴ  
30

0
,45

0
,60

0
-ʳʥ ᴇʥʮʛװװʜʠʡʥ ʪʨʠʛʦʥʦʤʝʪʨ ʬʫʥʢʮʠʡʥ ʫʪʛʳʛ ʦʣʞ ʙʦʣʥʦ. 

ʘ. ‌ σπ ˞ʝʜ ὕװ  ˏ  ʪʵʛʰ ᴇʥʮᴇʛʪ 

ʛʫʨʚʘʣʞʥʘʘʩ ˏ  ˞ʥʴ σπ-ʠʡʥ ʵʩʨʵʛ ʦʨʰʠʭ 

ʢʘʪʝʪ ʫʯʨʘʘʩ  "#   ʙʦʣʥʦ. ᴆᴇʨᴇᴇʨ 

ʭʵʣʙʵʣ  

 ÓÉÎσπ  ʙʦʣʥʦ.  

ʙ.  ‌ φπ װʝʜ ʭʵʨʭʵʥ ʦʣʞ ʙʦʣʦʭ ʪʘʣʘʘʨ 
ʷʨʠʣʮʘʥʘ. ʊʫʭʘʡʣʙʘʣ: ὕ᷂ὄὅ σπ ʫʯʨʘʘʩ 

ὕὅ  ȟ      ʫʛ ʛʫʨʚʘʣʞʥʳ ʭʫʚʴʜ ʇʠʬʘʛʦʨʳʥ ʪʝʦʨʝʤ ʙʠʯʚʵʣ  

ὄὅ ρ
Ѝ

   ʙʘʡʥʘ. ʕʥʜʵʵʩ ʩʠʥʫʩ ʙʦʣʦʥ ʢʦʩʠʥʫʩʳʥ  ʭʘʨʴʮʘʘ 

ʙʠʯʠʭʵʜ  

ÓÉÎφπ
Ѝ

Ѝ
            ÃÏÓφπ        ʙʦʣʥʦ.  

ʚ. ɻ τυ  װʝʜ ʛʠʧʦʪʝʥʫʟ ʥʴ 1, ὕὅ ὄὅ  ʙʘʡʭ ʘʜʠʣ ʭʘʞʫʫʪ ʪʵʛʰ ᴇʥʮᴇʛʪ 

ʛʫʨʚʘʣʞʠʥʜ ʇʠʬʘʛʦʨʳʥ ʪʝʦʨʝʤ ʙʠʯʵʵʜ   ὕὅ ὄὅ
Ѝ

  ʛʵʞ ʦʣʥʦ. 
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ʕʥʜʵʵʩ  ÓÉÎτυ Ѝ

Ѝ
            ʙʦʣʦʭʳʛ ʛʘʨʛʘʥʘ.  

ʍʵʨʵʛʣʵʛʜʵʭװװʥ:  ʐʫʛʘʤ, ʭʘʨʘʥʜʘʘ, ʛʦʨʪʠʛ, ʪʨʘʥʩʧʦʨʪʠʨ, 
ʤʠʣʣʠʤʝʪʨʠʡʥ ʭʫʚʘʘʨʴʪʘʡ ʮʘʘʩ 
www.isometricpaper.co.uk ï  ʭʘʷʛʘʘʨ  ʦʨʞ ʛʫʨʚʘʣʞʠʥ ʙʦʣʦʥ 
ʢʦʦʨʜʠʥʘʪʳʥ ʩʠʩʪʝʤ , ʛʨʘʬʠʢ ʟʫʨʘʭ ʮʘʘʩ ʘʚʯ ʙʦʣʥʦ. 
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ᴇʥʮʛʠʡʥ ʩʠʥʫʩ, 
ʢʦʩʠʥʫʩ, 
ʪʘʥʛʝʥʩʳʥ ʫʪʛʳʛ 
ʘʰʠʛʣʘʥ ʟʘʨʠʤ 
ʫʪʛʫʫʜʳʛ ʦʣʦʭ, 
ʪʫʭʘʡʣʙʘʣ, 

3
cos150

2
¯=-

 
 

 

ὕὅ ὕὅ ρ ȟ          ςὕὅ ρ  

1 ʜװʛʵʵʨ ʤᴇʯʠʡʥ ʟʘʨʠʤ ᴇʥʮʛװװʜʠʡʥ ʫʪʛʳʛ  ʘʰʠʛʣʘʥ ʙʫʩʘʜ ʤᴇʯʠʡʥ 
ʪʨʠʛʦʥʦʤʝʪʨ ʬʫʥʢʮʠʡʥ ʫʪʛʳʛ ʭʵʨʭʵʥ ʦʣʞ ʙʦʣʦʭ ʚʵ? ʛʵʜʵʛ ʘʩʫʫʜʘʣ 
ʜʵʚʰװװʣʥʵ. 

 ɾʠʰʵʵ 1: 60
0
,150

0
-ʠʡʥ ᴇʥʮʛʠʡʥ ʩʠʥʫʩ, ʢʦʩʠʥʫʩ, ʪʘʥʛʝʥʩʳʥ ʫʪʛʳʛ ʦʣ. 

ɹʦʜʦʣʪ:  
ʂʦʦʨʜʠʥʘʪʳʥ ʵʭ ʜʵʵʨ ʪᴇʚʪʵʡ 2 ʥʵʛʞ ʨʘʜʠʫʩʪʘʡ ʪʦʡʨʦʛ ʜʵʵʨʭ ʵʭʣʵʣʠʡʥ 
ʨʘʜʠʫʩ ὕὃ-ʛ 60

0
,150

0
-ʘʘʨ ʵʨʛװװʣʙʵʣ ʭʘʨʛʘʣʟʘʥ ˛ ȟˏ̨ὑ ʨʘʜʠʫʩʫʫʜʘʜ 

ʰʠʣʞʠʥʵ. 
           
ˏ  ʮʵʛʠʡʥ 
ʢʦʦʨʜʠʥʘʪʳʛ 
ˍ˛  ˏʛʵʩʵʥ ʟᴇʚ 
ʛʫʨʚʘʣʞʥʘʘʩ 
ʦʣʥʦ. ʀʡʤʜ 

ÓÉÎφπ
Ѝ

             

ÓÉÎρυπ   

ÃÏÓφπ              

 ÃÏÓρυπ
Ѝ

      

ÔÇφπ
Ѝ

Ѝσ       ÔÇρυπ
Ѝ

     ʙʦʣʥʦ. 

 

ɾʠʰʵʵ 2: σπȟφπȟρςπȟρςπ ïr ʥ ʩʠʥʫʩ, ʢʦʩʠʥʫʩ, ʪʘʥʛʝʥʩ 
ʬʫʥʢʮװװʜʠʡʥ ʫʪʛʳʛ ʟʫʨʛʘʘʨ װʟװװʣʵʚ. ɹʦʜʦʣʪʳʛ ʪʘʡʣʙʘʨʣʘʥ ʷʨʠʣʮ. 

ɾʠʰʵʵ 3: τυȟρσυȟρσυ ïr ʥ ʩʠʥʫʩ, ʢʦʩʠʥʫʩ, ʪʘʥʛʝʥʩ ʬʫʥʢʮװװʜʠʡʥ 

ʫʪʛʳʛ ʟʫʨʛʘʘʨ װʟװװʣʞ, ʙʦʜ. 
ɹʦʜʦʣʪ: 

/#" ʛʫʨʚʘʣʞʥʳ ᴇʥʮᴇʛ        ᷂˛ ᷂" τυ    ʫʯʨʘʘʩ    ὕὅ ὄὅ ʙʘʡʭ 
ʘʜʠʣ ʭʘʞʫʫʪ ʪʵʛʰ ᴇʥʮᴇʛʪ ʛʫʨʚʘʣʞʠʥ ʙʘʡʥʘ. ʋʛ ʛʫʨʚʘʣʞʥʳ ʭʫʚʴʜ 
ʇʠʬʘʛʦʨʳʥ ʪʝʦʨʝʤ ʙʠʯʚʵʣ 

ὕὅ ὄὅ
Ѝ

  ʙʦʣʥʦ. ʉʠʥʫʩ, ʢʦʩʠʥʫʩʠʡʥ ʭʘʨʴʮʘʘ ʙʠʯʠʭʵʜ 

 ÓÉÎτυ Ѝ

Ѝ
             ÃÏÓτυ Ѝ

Ѝ
 ,           ÔÇτυ

Ѝ

Ѝ

ρ  ʙʦʣʥʦ.   #̨᷂ & ρσυ         #̨᷂ $  ρσυ       ÓÉÎρσυ

Ѝ
          ÃÏÓρσυ

Ѝ
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ÓÉÎρσυ
Ѝ

          ÃÏÓρσυ
Ѝ

         ÔÇρσυ Ѝ

Ѝ

ρ     

ʙʘʡʥʘ. 

 

7ʚ.  ÔÇɻ    ʙʘ    

3ÉÎɻ #ÏÓɻ ρ      
ʘʜʠʣʪʛʘʣʳʛ 
ʭʵʨʵʛʣʵʭ 
 

ʅʵʛʞ ʪʦʡʨʛʠʡʥ ὕὃ ʨʘʜʠʫʩ ὕ  ʮʵʛʠʡʛ ʪʦʡʨʯ ɻ ᴇʥʮʛᴇᴇʨ ʵʨʛʵʵʜ ὕὄ 
ʙʘʡʨʣʘʣʜ ʰʠʣʞʩʵʥ ʙʘʡʛ. 
ʊʦʜʦʨʭʦʡʣʦʣʪʦʦʨ  ώ ÓÉÎɻȟ    ὼ ÃÏÓɻ  (*)  ʙʦʣʥʦ.  
ὄὼȟώ  ʮʵʛ ʢʦʦʨʜʠʥʘʪʳʥ ʵʭ ʜʵʵʨ ʪᴇʚʪʵʡ, ρ ʨʘʜʠʫʩʪʘʡ ʪʦʡʨʦʛ ʜʵʵʨ 

ʦʨʰʠʞ ʙʘʡʛʘʘ ʫʯʨʘʘʩ ὼ ώ ρ  ʪʵʛʰʠʪʛʵʣʠʡʛ ʭʘʥʛʘʥʘ. ʀʡʤʜ ʵʥʵ 

ʪʵʛʰʠʪʛʵʣʠʡʥ ὼȟώ ʭʫʚʴʩʘʛʯʠʡʥ ʦʨʦʥʜ (*) ï ʠʡʛ ʦʨʣʫʫʣʙʘʣ ÃÏÓɻ
ÓÉÎɻ ρ  ʙʫʶʫ ÓÉÎɻ ÃÏÓɻ ρ  (1) ʪʵʛʰʠʪʛʵʣ ʜʫʨʳʥ ɻ  ᴇʥʮʛʠʡʥ 
ʭʫʚʴʜ ʙʠʝʣʥʵ. (1)-ʠʡʛ ʪʨʠʛʦʥʦʤʝʪʨʠʡʥ  װʥʜʩʵʥ ʘʜʠʣʪʛʘʣ ʛʵʥʵ. 

ʊʦʜʦʨʭʦʡʣʦʣʪʦʦʨ  ÔÇɻ  ,   ÔÇɻ    ʙʦʣʥʦ. ʕʥʵ ʪʵʥʮʵʪʛʵʣ 

ÃÏÓ‌ π  ʙʘʡʭ ʙװʭ  ‌ ᴇʥʮʛʠʡʥ ʭʫʚʴʜ ʙʠʝʣʥʵ.   

 ÃÏÓ‌ π   װʝʜ ÓÉÎɻ ÃÏÓɻ ρ   ʪʦʤʴʸʦʥʳ ʭʦʸʨ ʪʘʣʳʛ ÃÏÓɻ -ʜ 
ʭʫʚʘʘʞ  

ρ ÔÇɻ    ʙʫʶʫ  ÃÏÓ‌    ʪʦʤʴʸʦʥʫʫʜ ʛʘʨʥʘ. ʕʜʛʵʵʨ 

ʪʦʤʴʸʦʥʫʫʜʳʛ ʘʰʠʛʣʘʥ ʪᴇʨᴇʣ ʙװʨʠʡʥ ʙʦʜʣʦʛʦ ʙʦʜʥʦ. 

ɾʠʰʵʵ 4:       ʠʣʵʨʭʠʡʣʣʠʡʛ ʭʷʣʙʘʨʯʠʣ. 

ɹʦʜʦʣʪ: ʍʫʚʘʘʨʴʪ ʙʘʡʛʘʘ ʠʣʵʨʭʠʡʣʵʣʠʡʥ ʭʫʚʴʜ װʥʜʩʵʥ ʘʜʠʣʪʛʘʣ 

ʭʵʨʵʛʣʵʵʜ ʭʷʣʙʘʨʯʠʣʙʘʣ   ʛʵʞ ʛʘʨʥʘ.  

ɾʠʰʵʵ 5: ÓÉÎɻ  ȟ   ɻ ʌ ʙʦʣ ÃÏÓɻȟÔÇɻ ïʠʡʥ ʫʪʛʳʛ ʦʣ. 

ɹʦʜʦʣʪ: ɻ  ᴇʥʮᴇʛ II ʤᴇʯʠʜ ʦʨʰʠʭ ʫʯʨʘʘʩ ʢʦʩʠʥʫʩ  ʩᴇʨᴇʛ ʙʘʡʥʘ. ʀʡʤʜ 

ÃÏÓɻ Ѝρ ÓÉÎɻ ρ
Ѝ

  ʛʘʨʥʘ. ʕʥʜʵʵʩ ÔÇɻ
Ѝ

Ѝ Ѝ
   ʙʦʣʥʦ. 

ɾʠʰʵʵ 6: ὼ ςÃÏÓɻȟ   ώ ςÓÉÎɻ    ʪʵʛʰʠʪʛʵʣװװʜʵʵʩ ὼȟώ-ʠʡʥ ʭʘʤʘʘʨʣʳʛ 
ʦʣ. 

ɹʦʜʦʣʪ: ÃÏÓɻȟÓÉÎɻ ̉̊ ̄̏̌̃̏̌   ÃÏÓɻ ȟÓÉÎɻ    ʙʦʣʦʭ ʙᴇʛᴇᴇʜ      

 ÓÉÎɻ ÃÏÓɻ ρ    ʪʦʤʴʸʦʛ ʭʵʨʵʛʣʵʚʵʣ  

ρ ʙʫʶʫ ωὼ τώ σφ  ʙʦʣʥʦ. 

 

7ʛ*. ʉʠʥʫʩ, ʢʦʩʠʥʫʩ, 
ʪʘʥʛʝʥʩ 
ʬʫʥʢʮʠʡʥ 
ʛʨʘʬʠʢʠʡʛ 
ʪʦʡʤʣʦʥ ʟʫʨʘʭ, 
ʭʵʨʵʛʣʵʭ (Њʥʮʛʠʡʥ 
ʭʵʤʞʵʵʛ ʛʨʘʜʫʩ 
ʵʩʚʵʣ ʨʘʜʠʘʥʘʘʨ 
ЊʛʩЊʥ Ͼʝʜ) 
 

ɸʥʭʘʘʨʘʭ: ʕʥʵ ʭװʨʪʵʣ ʙʠʜ ʩʠʥʫʩ, ʢʦʩʠʥʫʩ, ʪʘʥʛʝʥʩ ʬʫʥʢʮʠʡʥ 
ʪʦʜʦʨʭʦʡʣʦʣʪ, ʯʘʥʘʨʳʛ ʥʵʛʞ ʪʦʡʨʦʛ ʘʰʠʛʣʘʥ ʛʘʨʛʘʩʘʥ. ʊʦʜʦʨʭʦʡʣʦʣʪ 
ʸʩʦʦʨ ʩʠʥʫʩ, ʢʦʩʠʥʫʩ, ʪʘʥʛʝʥʩ ʬʫʥʢʮװװʜ ʥʴ ʭʘʨʛʘʣʟʘʥ ‌ ÓÉÎɻ;  
‌  ÃÏÓ‌;  ‌  ÔÇ‌ ʙʘʡʜʘʛ. ‌ ᴇʥʮʛʠʡʥ ʭʵʤʞʵʵʛ ʜʫʨʳʥ ʙʦʜʠʪ ʪʦʦʛʦʦʨ 

ʠʣʵʨʭʠʡʣʞ ʙʦʣʜʦʛ ʙʘ ʥᴇʛᴇᴇ ʪʘʣʘʘʩ  ‌  ʥʴ  ʵʜʛʵʵʨ ʬʫʥʢʮʠʡʥ װʣ 
ʭʘʤʘʘʨʘʭ ʭʫʚʴʩʘʛʯ  ʪʫʣ ʬʫʥʢʮʠʡʥ װʥʜʩʵʥ ʪʵʤʜʵʛʣʵʛʵʵ ʘʰʠʛʣʘʥ 
ώ ÓÉÎ ὼȟώ ÃÏÓ ὼ Ƞ ώ ÔÇ ὼ  ʛʵʞ ʙʠʯʠʞ ʙʦʣʥʦ. ʕʥʜ ʙʘʡʛʘʘ ὼȟώ-ʠʡʛ 
ʥʵʛʞ ʪʦʡʨʦʛ ʜʵʵʨʭ ʮʵʛʠʡʥ ʢʦʦʨʜʠʥʘʪʪʘʡ ʘʥʜʫʫʨʯ ʙʦʣʦʭʛװʡ ʛʵʜʛʠʡʛ 
ʩʫʨʘʛʯʠʜ ʦʡʣʛʦʭ ʭʵʨʵʛʪʵʡ.  
ʉʠʥʫʩ ʬʫʥʢʮʠʡʥ ʛʨʘʬʠʢ ʙʘʡʛʫʫʣʘʭ 

ώ ÓÉÎ ὼ ʬʫʥʢʮʠʡʥ ʛʨʘʬʠʢʠʡʛ ʜʘʨʘʘʭ ʯʘʥʘʨʫʫʜ ʜʵʵʨ ʪʫʣʛʫʫʨʣʘʥ 
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ʟʫʨʥʘ.  
1 . ЊȟЊ  ʪʦʜʦʨʭʦʡʣʦʛʜʦʭ ʤʫʞʪʘʡ  

2. ρȟρ ʫʪʛʳʥ ʤʫʞʪʘʡ 
3. ʂʦʦʨʜʠʥʘʪʳʥ I,II ʤᴇʯʠʜ ʵʝʨʵʛ, III,IV ʤᴇʯʠʜ ʩᴇʨᴇʛ ʫʪʛʘʪʘʡ 
4. ʉʦʥʜʛʦʡ ʬʫʥʢʮ. ᴆᴇʨᴇᴇʨ ʭʵʣʙʵʣ ʬʫʥʢʮʠʡʥ ʛʨʘʬʠʢ ˛πȟπ  ʮʵʛʠʡʥ 
ʭʫʚʴʜ ʪʵʛʰʭʵʤʪʵʡ 
5. ς“ װʥʜʩʵʥ װʝʪʵʡ ʫʯʨʘʘʩ ʛʨʘʬʠʢʠʡʥ πȟς“ ʟʘʚʩʘʨʪ ʭʘʨʛʘʣʟʘʭ ʭʵʩʛʠʡʛ 
ʟʫʨʘʭʳʥ ʪʫʣʜ ʜʘʨʘʘʭ ʭװʩʥʵʛʪʠʡʛ ʭʠʡʣʛʵʞ  ʙʦʣʥʦ. 
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 ʥʠʡ ʜʘʨʘʘװת

ȟ
Ѝ
ȟ ȟ ȟς“ȟπ ʮʵʛװװʜʠʡʛ ʜʵʩ ʜʘʨʘʘʣʘʥ ʭʦʣʙʦʞ,  ώ ÓÉÎὼ 

ʬʫʥʢʮʠʡʥ ʛʨʘʬʠʢʠʡʥ πȟς“ ʟʘʚʩʘʨʪ ʭʘʨʛʘʣʟʘʭ ʭʵʩʛʠʡʛ ʟʫʨʥʘ. ʕʥʵ 

ʭʵʩʛʠʡʛ ὕὼ ʪʵʥʭʣʵʛʠʡʥ ς“ ʫʨʪʪʘʡ ʭʵʨʯʠʤ ʟʘʚʩʘʨ ʙװʨʜ ʟʫʨʩʥʘʘʨ 

ώ ÓÉÎὼ ʬʫʥʢʮʠʡʥ ʛʨʘʬʠʢ ʟʫʨʘʛʜʘʥʘ.  

 

 
ʍװʩʥʵʛʪʵʜ ʟᴇʚʭᴇʥ ὼ ʭʫʚʴʩʘʛʯʠʡʥ ʪʦʜʦʨʭʦʡ ʭʵʜʵʥ ʫʪʛʳʛ ʘʚʩʘʥ. ʍʘʨʠʥ 

ʩʫʨʘʛʯʜʘʘʨ ὼ ʭʫʚʴʩʘʛʯʠʡʥ ʜʫʨʳʥ ʫʪʛʘ ʩʦʥʛʫʫʣʘʥ (ɾʠʰʵʵ ʥʴ: υςȟ  ) 

ʪʦʦʥʳ ʤʘʰʠʥ ʘʰʠʛʣʘʥ ʪװװʥʠʡ ʩʠʥʫʩʳʥ ʫʪʛʳʛ ʙʦʜʫʫʣʞ, ʛʘʨʩʘʥ ʮʵʛ 
ʛʨʘʬʠʢ ʜʵʵʨ ʦʨʰʠʞ ʙʘʡʛʘʘʜ װʥʵʤʰװװʣʥʵ. 

ᴆʤʥᴇʭ ʘʥʛʠʫʜʘʜ ώ ὼ  ʬʫʥʢʮʠʡʥ ʛʨʘʬʠʢ ʘʰʠʛʣʘʥ ʭʫʚʠʨʛʘʣʪʘʘʨ 

ώ ὼ ὥȟ      
ώ ὥὼȟώ ὼ ά ȟώ ὥὼ ά ὲ ʬʫʥʢʮװװʜʠʡʥ ʛʨʘʬʠʢʠʡʛ ʭʵʨʭʵʥ 
ʙʘʡʛʫʫʣʘʭʳʛ װʟʩʵʥ ʫʯʨʘʘʩ ʢʚʘʜʨʘʪ ʬʫʥʢʮʠʡʥ ʛʨʘʬʠʢ ᴇʛʯ ʩʵʨʛʵʵʥ 
ʩʘʥʫʫʣʥʘ. װתʥʪʵʡ ʘʜʠʣʘʘʨ ώ ÓÉÎὼ  ʬʫʥʢʮʠʡʥ ʛʨʘʬʠʢ ʘʰʠʛʣʘʥ 
ώ Ὧ ÓÉÎʃȟ         ώ ÓÉÎὼ ɻȟ    Ù ὯÓÉÎὼȟὯ πȟ     
ώ ÓÉÎὯὼȟὯ πȟώ ÓÉÎὼȟώ ÓÉÎ ὼ    ʭʵʣʙʵʨʠʡʥ ʬʫʥʢʮװװʜʠʡʥ 
ʛʨʘʬʠʢʠʡʛ ʙʘʡʛʫʫʣʥʘ. 
 

  █● ▓ Ἳἱἶ● ʭʵʣʙʵʨʠʡʥ ʬʫʥʢʮʠʡʥ ʛʨʘʬʠʢ ʙʘʡʛʫʫʣʘʭ 
ώ Ὧ ÓÉÎὼ ʬʫʥʢʮʠʡʥ ʛʨʘʬʠʢ ʥʴ  

¶ Ὧ π ̂̏ ̌ώ ÓÉÎὼ ʬʫʥʢʮʠʡʥ ʛʨʘʬʠʢʠʡʛ Ų̀ ʪʵʥʭʣʵʛʠʡʥ ʜʘʛʫʫ 
ʜʵʵʰ Ë ʥʵʛʞʵʵʨ  

¶  Ὧ π ̂̏ ̌ ώ ÓÉÎὼ ʬʫʥʢʮʠʡʥ ʛʨʘʬʠʢʠʡʛ Ų̀ ʪʵʥʭʣʵʛʠʡʥ ʜʘʛʫʫ 
ʜʦʦʰ ȿËȿ ʥʵʛʞʵʵʨ ʟᴇᴇʭᴇʜ ʛʘʨʥʘ  

ɾʠʰʵʵ 7: Ὢ— πȢφ ÓÉÎ— 
Ὢ— πȢχ ÓÉÎ—     ʬʫʥʢʮʠʡʥ ʛʨʘʬʠʢʠʡʛ ʙʘʡʛʫʫʣ. 
ɹʦʜʦʣʪ: ʌʫʥʢʮ ʩʵʜʵʚ ʜʵʵʨ ◐ █●  ʬʫʥʢʮʠʡʥ ʛʨʘʬʠʢʠʡʛ ʘʰʠʛʣʘʥ 

█● █● ╬ ʬʫʥʢʮʠʡʥ ʛʨʘʬʠʢʠʡʛ ʭʵʨʭʵʥ ʙʘʡʛʫʫʣʘʭ ʪʫʭʘʡ װʟʩʵʥ ʪʫʣ 
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ʵʥʵ ʤʵʜʣʵʛʠʡʛ ʩʵʨʛʵʵʥ ʩʘʥʘʭ ʟʘʤʘʘʨ ʛʨʘʬʠʢʠʡʛ ʙʘʡʛʫʫʣʥʘ. ɻʨʘʬʠʢʠʡʛ 
ʜʦʦʨ ʙʘʡʛʫʫʣʞ ʭʘʨʫʫʣʩʘʥ ʙʘʡʥʘ.  

 
█● Ἳἱἶ● ♪  ʭʵʣʙʵʨʠʡʥ ʬʫʥʢʮʠʡʥ ʛʨʘʬʠʢ ʙʘʡʛʫʫʣʘʭ 
ʌʫʥʢʮ ʩʵʜʵʚ ʜʵʵʨ װʟʩʵʥ ʟװʡʣʠʡʛ ʩʵʨʛʵʵʥ ʩʘʥʫʫʣʘʭ ʟʘʤʘʘʨ ʵʭʵʣʞ 
ʙʦʣʥʦ. 
ɻ ʥʴ ʪʦʛʪʤʦʣ ʵʝʨʵʛ ʪʦʦ ʙʘʡʭʘʜ Ὢὼ ÓÉÎὼ ‌  ʬʫʥʢʮʠʡʥ ʛʨʘʬʠʢ 
ʙʘʡʛʫʫʣʲʷ. 
Ὢὼ π  ʙʫʶʫ    ÓÉÎὼ ‌ π   ̆̅        ὼ ‌ πȟ“ȟς“ȟσ“ȟȣ  ʙʘʡʭ 
ʙᴇʛᴇᴇʜ  
ὼ π ‌ȟ“ ‌ȟς“ ‌ȟσ“ ‌ȟȣ   ʙʦʣʥʦ. 

Ὢὼ ρ ʙʫʶʫ   ÓÉÎὼ ‌ ρ  ̆ ̅  ὼ ‌ ȟ ȣ  ʙʦʣʦʭ ʙᴇʛᴇᴇʜ 

ὼ ‌ȟ ‌ȟȣ   ʙʦʣʥʦ. 

Ὢὼ ρ  ʙʫʶʫ   ÓÉÎὼ ‌ ρ  ̆ ̅  ὼ ‌ ȟ ȣ ʙʫʶʫ 

ὼ ‌ȟ ‌ȟȣ    ʙʦʣʥʦ. 

Ὢὼ ÓÉÎὼ ‌ ʬʫʥʢʮʠʡʥ ʛʨʘʬʠʢ ʥʴ  

¶ ɻ π ʙʦʣ Ὢὼ ÓÉÎὼ ʬʫʥʢʮʠʡʥ ʛʨʘʬʠʢʠʡʛ ὕὼ ʪʵʥʭʣʵʛʠʡʥ 
ʜʘʛʫʫ ʟװװʥ ʪʠʡʰ ɻ ʥʵʛʞʵʵʨ ʟᴇᴇʭᴇʜ  

¶ ɻ π ʙʦʣ Ὢὼ ÓÉÎὼ ʬʫʥʢʮʠʡʥ ʛʨʘʬʠʢʠʡʛ ˛  ̖ʪʵʥʭʣʵʛʠʡʥ 
ʜʘʛʫʫ ʙʘʨʫʫʥ ʪʠʡʰ ȿɻȿ ʥʵʛʞʵʵʨ ʟᴇᴇʭᴇʜ ʛʘʨʥʘ. 

ɾʠʰʵʵ 8: Ὢὼ ÓÉÎὼ     ʬʫʥʢʮʠʡʥ ʛʨʘʬʠʢʠʡʛ ʙʘʡʛʫʫʣ. 

ɹʦʜʦʣʪ: ώ ÓÉÎὼ ʬʫʥʢʮʠʡʥ ʛʨʘʬʠʢʠʡʛ ὕὼ ʪʵʥʭʣʵʛʠʡʥ ʜʘʛʫʫ ʙʘʨʫʫʥ 

ʪʠʡʰ    ʥʵʛʞʵʵʨ ʟᴇᴇʭᴇʜ      Ὢὼ ÓÉÎὼ  ʬʫʥʢʮʠʡʥ ʛʨʘʬʠʢ ʛʘʨʥʘ 

ʛʵʜʛʠʡʛ ʩʫʨʘʛʯʜʘʘʨ ʜװʛʥװװʣʵʭ ʥʴ ʯʫʭʘʣ. ɻʨʘʬʠʢʠʡʛ ʙʘʡʛʫʫʣʞ ʜʦʦʨʭ 
ʟʫʨʘʛʪ ʭʘʨʫʫʣʘʚ.  

 
  █● ▓Ἳἱἶὀ  ʭʵʣʙʵʨʠʡʥ ʬʫʥʢʮʠʡʥ ʛʨʘʬʠʢ ʙʘʡʛʫʫʣʘʭ 

ʌʫʥʢʮ ʩʵʜʵʚ ʜʵʵʨ װʟʩʵʥʠʡʛ ʜʘʨʘʘʭ ʙʘʡʜʣʘʘʨ ʩʵʨʛʵʵʥ ʩʘʥʫʫʣʘʭ ʟʘʤʘʘʨ 
ʵʭʵʣʞ ʙʦʣʥʦ. 
ώ ὯὪὼ  ʬʫʥʢʮʠʡʥ ʛʨʘʬʠʢ ʥʴ   

¶ Ὧ ρ ̂̏ ̌  ώ Ὢὼ  ʬʫʥʢʮʠʡʥ 
ʛʨʘʬʠʢʠʡʛ ώ̨ ʪʵʥʭʣʵʛʠʡʥ ʜʘʛʫʫ Ὧ ʜʘʭʠʥ 
ʩʫʥʛʘʭʘʜ 

¶ π Ὧ ρ ̂̏ ̌ ώ Ὢὼ  ʬʫʥʢʮʠʡʥ 

ʛʨʘʬʠʢʠʡʛ ώ̨  ʪʵʥʭʣʵʛʠʡʥ ʜʘʛʫʫ  ʜʘʭʠʥ 

ʘʛʰʘʘʭʘʜ ʛʘʨʥʘ. 
     
ɾʠʰʵʵ 9: Ὢ̖ σÓÉÎὼ ʬʫʥʢʮʠʡʥ ʛʨʘʬʠʢʠʡʛ 
ʙʘʡʛʫʫʣ. 
ɹʦʜʦʣʪ: Ὢ̖ ÓÉÎὼ  ʬʫʥʢʮʠʡʥ ʛʨʘʬʠʢʠʡʛ 

ʙʘʡʛʫʫʣʞ ώ̨ ʪʵʥʭʣʵʛʠʡʥ ʜʘʛʫʫ 3 ʜʘʭʠʥ ʩʫʥʛʘʥʘ. ɻʨʘʬʠʢʠʡʛ ʙʘʡʛʫʫʣʞ 
ʜʦʦʨʭ ʟʫʨʘʛʪ ʭʘʨʫʫʣʣʘʘ.  


