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I. ɺʚʝʜʝʥʠʝ 

ʄʘʣʦ ʢʘʢʦʤʫ ʯʠʩʣʫ ʠʟ ʚʩʝʭ ʯʠʩʝʣ, ʢʦʪʦʨʳʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʤʘʪʝʤʘʪʠʢʝ, ʚ 

ʝʩʪʝʩʪʚʝʥʥʳʭ ʥʘʫʢʘʭ, ʚ ʠʥʞʝʥʝʨʥʦʤ ʜʝʣʝ ʠ ʚ ʧʦʚʩʝʜʥʝʚʥʦʡ ʞʠʟʥʠ, ʫʜʝʣʷʝʪʩʷ 

ʩʪʦʣʴʢʦ ʚʥʠʤʘʥʠʷ, ʩʢʦʣʴʢʦ ʫʜʝʣʷʝʪʩʷ ʯʠʩʣʫ  (çʧʠè). ɺ ʦʜʥʦʡ ʢʥʠʛʝ 

ʛʦʚʦʨʠʪʩʷ: çʏʠʩʣʦ ʧʠ ʟʘʭʚʘʪʳʚʘʝʪ ʫʤʳ ʛʝʥʠʝʚ ʥʘʫʢʠ ʠ ʤʘʪʝʤʘʪʠʢʦʚ-ʣʶʙʠʪʝʣʝʡ 

ʚʦ ʚʩʝʤ ʤʠʨʝè. ʅʝʢʦʪʦʨʳʝ ʜʘʞʝ ʩʯʠʪʘʶʪ ʝʛʦ ʦʜʥʠʤ ʠʟ ʧʷʪʠ ʚʘʞʥʝʡʰʠʭ ʯʠʩʝʣ 

ʚ ʤʘʪʝʤʘʪʠʢʝ. 

ʏʠʩʣʦ  - ʵʪʦ ʦʪʥʦʰʝʥʠʝ ʜʣʠʥʳ ʦʢʨʫʞʥʦʩʪʠ ʢ ʝʝ ʜʠʘʤʝʪʨʫ. ɺʳ ʤʦʞʝʪʝ 

ʚʳʯʠʩʣʠʪʴ ʜʣʠʥʫ ʦʢʨʫʞʥʦʩʪʠ ʘʙʩʦʣʶʪʥʦ ʣʶʙʦʛʦ ʢʨʫʛʘ, ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʝʛʦ 

ʨʘʜʠʫʩʘ. ɼʣʷ ʵʪʦʛʦ ʥʫʞʥʦ ʫʤʥʦʞʠʪʴ ʜʠʘʤʝʪʨ ʵʪʦʛʦ ʢʨʫʛʘ ʥʘ  . 

ʉ ʨʘʟʚʠʪʠʝʤ ʥʘʫʢ ʯʠʩʣʦ  ʧʦʷʚʣʷʝʪʩʷ ʚ ʬʦʨʤʫʣʘʭ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʚʦ 

ʤʥʦʛʠʭ ʩʬʝʨʘʭ. ʌʠʟʠʢʘ, ʵʣʝʢʪʨʦʪʝʭʥʠʢʘ, ʵʣʝʢʪʨʦʥʠʢʘ, ʪʝʦʨʠʷ ʚʝʨʦʷʪʥʦʩʪʝʡ, 

ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʠ ʥʘʚʠʛʘʮʠʷ - ʵʪʦ ʣʠʰʴ ʥʝʢʦʪʦʨʳʝ ʠʟ ʥʠʭ. ʀ ʢʘʞʝʪʩʷ, ʯʪʦ 

ʧʦʜʦʙʥʦ ʪʦʤʫ, ʢʘʢ ʥʝʪ ʢʦʥʮʘ ʟʥʘʢʘʤ ʯʠʩʣʘ , ʪʘʢ ʥʝʪ ʢʦʥʮʘ ʠ ʚʦʟʤʦʞʥʦʩʪʷʤ 

ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʵʪʦʛʦ ʧʦʣʝʟʥʦʛʦ, ʥʝʫʣʦʚʠʤʦʛʦ ʯʠʩʣʘ . ʀ ʤʥʝ 

ʟʘʭʦʪʝʣʦʩʴ ʧʦʙʦʣʴʰʝ ʫʟʥʘʪʴ ʦʙ ʵʪʦʤ ʟʘʛʘʜʦʯʥʦʤ ʯʠʩʣʝ . 

ʇʦʷʚʠʣʘʩʴ ʧʨʦʙʣʝʤʘ: ʫʟʥʘʪʴ ʥʝʠʟʚʝʩʪʥʦʝ ʦʙ ʠʟʚʝʩʪʥʦʤ ʯʠʩʣʝ . 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʜʦʢʘʟʘʪʝʣʴʩʪʚʦ ʪʦʛʦ, ʯʪʦ ʠʟʚʝʩʪʥʦʝ ʯʠʩʣʦ  ʥʝʦʙʳʯʥʦ. 

ɿʘʜʘʯʠ: 

1) ʅʘʡʪʠ ʤʘʪʝʨʠʘʣ ʦ ʯʠʩʣʝ . 

2) ʇʨʦʚʝʩʪʠ ʧʨʘʢʪʠʢʫʤ ʧʦ ʚʳʯʠʩʣʝʥʠʶ ʯʠʩʣʘ . 

3) ʇʨʦʚʝʩʪʠ ʘʥʘʣʠʟ ʧʦʣʫʯʝʥʥʦʛʦ ʨʝʟʫʣʴʪʘʪʘ. 

4) ʉʨʘʚʥʠʪʴ ʨʝʟʫʣʴʪʘʪʳ ʧʨʘʢʪʠʯʝʩʢʦʡ ʨʘʙʦʪʳ ʩʦ ʟʥʘʯʝʥʠʝʤ . 

5) ʉʦʟʜʘʪʴ ʧʨʝʟʝʥʪʘʮʠʶ. 
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ʄʝʪʦʜʳ: 

-   ʇʦʠʩʢʦʚʳʡ 

-   ʀʟʤʝʨʝʥʠʝ (ʧʨʘʢʪʠʯʝʩʢʘʷ ʨʘʙʦʪʘ) 

-   ʃʘʙʦʨʘʪʦʨʥʘʷ ʨʘʙʦʪʘ 

-   ʉʨʘʚʥʝʥʠʝ ʠ ʘʥʘʣʠʟ 

ɻʠʧʦʪʝʟʘ: ʚʦʟʤʦʞʥʦ, ʯʪʦ ʯʠʩʣʦ  ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʥʝʦʙʳʯʥʦ.  

ʆʙʲʝʢʪ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʥʝʦʙʳʯʥʦʩʪʴ ʯʠʩʣʘ .  

ʇʨʝʜʤʝʪ ʠʩʩʣʝʜʦʚʘʥʠʷ - ʯʠʩʣʦ . 
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II . ʇʦʣʝʟʥʦʝ ʠ ʩʘʤʦʝ ʥʝʫʣʦʚʠʤʦʝ ʯʠʩʣʦ. 

2.1. ɹʦʣʴʰʠʥʩʪʚʦ ʠʟ ʥʘʩ ʙʫʜʫʪ ʫʜʠʚʣʝʥʳ, ʫʟʥʘʚ, ʩʢʦʣʴʢʦ ʣʶʜʝʡ ʠʥʪʝʨʝʩʫʝʪʩʷ 

ʯʠʩʣʦʤ . ɺ ʰʢʦʣʝ ʥʘ ʥʝʣʶʙʠʤʦʡ ʤʥʦʛʠʤʠ ʛʝʦʤʝʪʨʠʠ ʤʳ ʫʷʩʥʠʣʠ, ʯʪʦ ʵʪʦ 

ʦʪʥʦʰʝʥʠʝ ʜʣʠʥʳ ʦʢʨʫʞʥʦʩʪʠ ʢ ʜʠʘʤʝʪʨʫ, ʯʪʦ ʞ ʪʫʪ ʤʦʞʝʪ ʙʳʪʴ ʠʥʪʝʨʝʩʥʦʛʦ? ʅʦ 

ʧʦʟʥʘʢʦʤʠʚʰʠʩʴ ʧʦʙʣʠʞʝ ʩ ʵʪʠʤ ʚʠʨʪʫʘʣʴʥʳʤ ʛʝʨʦʝʤ, ʤʳ ʙʫʜʝʤ ʫʜʠʚʣʝʥʳ ʝʱʝ 

ʙʦʣʴʰʝ, ʠʙʦ ʠʩʪʦʨʠʷ ʯʝʣʦʚʝʯʝʩʪʚʘ ʧʨʝʜʩʪʘʥʝʪ ʥʘʤ ʢʘʢ ʯʝʨʝʜʘ ʫʩʠʣʠʡ 

ʚʝʣʠʯʘʡʰʠʭ ʫʤʦʚ ʧʦ ʫʪʦʯʥʝʥʠʶ ʟʥʘʢʦʚ ʯʠʩʣʘ  ʠ ʧʦʠʩʢʦʚ ʘʣʛʦʨʠʪʤʦʚ ʜʣʷ ʵʪʦʛʦ 

ʧʨʦʮʝʩʩʘ. 

ʏʠʩʣʦ     -    ʵʪʦ ʧʦʩʪʦʷʥʥʦʝ    ʯʠʩʣʦ, ʨʘʚʥʦʝ ʦʪʥʦʰʝʥʠʶ ʜʣʠʥʳ 

ʦʢʨʫʞʥʦʩʪʠ ʢ ʝʸ ʜʠʘʤʝʪʨʫ ʠ ʦʜʠʥʘʢʦʚʦ ʜʣʷ ʚʩʝʭ ʦʢʨʫʞʥʦʩʪʝʡ. 

L - ɼʣʠʥʘ ʦʢʨʫʞʥʦʩʪʠ. 

D- ʜʠʘʤʝʪʨ 

R- ʨʘʜʠʫʩ.          = L/D 

 

 

ʃʶʜʠ ʠʟʫʯʘʶʪ ʯʠʩʣʦ  ʫʞʝ ʥʘ ʧʨʦʪʷʞʝʥʠʠ 4000 ʣʝʪ. 

 

ʉʧʝʮʠʘʣʠʩʪʳ ʩʯʠʪʘʶʪ, ʯʪʦ ʠʩʪʦʨʠʷ ʇʠ ʥʘʯʘʣʘʩʴ ʝʱʝ ʚ ʜʨʝʚʥʝʤ ɺʘʚʠʣʦʥʝ. ʆʜʥʦ 

ʠʟ ʧʝʨʚʳʭ ʫʧʦʤʠʥʘʥʠʡ ʦ ʯʠʩʣʝ ʇʠ ʤʦʞʥʦ ʚʩʪʨʝʪʠʪʴ ʚ ʪʝʢʩʪʘʭ ʝʛʠʧʝʪʩʢʦʛʦ ʧʠʩʮʘ 

ʧʦ ʠʤʝʥʠ ɸʭʤʝʩ (ʦʢʦʣʦ 1650 ʛʦʜʘ ʜʦ ʥ. ʵ.), ʠʟʚʝʩʪʥʳʭ ʩʝʡʯʘʩ ʢʘʢ ʧʘʧʠʨʫʩ ɸʭʤʝʩʘ 

(ʈʠʥʜʘ). ɺ ʧʘʧʠʨʫʩʝ ɸʭʤʝʩʘ ʟʘʧʝʯʘʪʣʝʥʘ ʧʝʨʚʘʷ ʧʦʧʳʪʢʘ ʨʘʩʩʯʠʪʘʪʴ ʯʠʩʣʦ ʇʠ ʧʦ 

çʢʚʘʜʨʘʪʫʨʝ ʢʨʫʛʘè, ʢʦʪʦʨʘʷ ʟʘʢʣʶʯʘʣʘʩʴ ʚ ʠʟʤʝʨʝʥʠʠ ʜʠʘʤʝʪʨʘ ʢʨʫʛʘ ʧʦ 

ʩʦʟʜʘʥʥʳʤ ʚʥʫʪʨʠ ʢʚʘʜʨʘʪʘʤ. 
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ʆʙʦʟʥʘʯʝʥʠʝ ʵʪʦʛʦ ʯʠʩʣʘ ʧʨʦʠʟʦʰʣʦ ʦʪ ʛʨʝʯʝʩʢʦʛʦ ʩʣʦʚʘ çʧʝʨʠʬʝʨʠʷè 

ð ʪʦ ʝʩʪʴ ʦʢʨʫʞʥʦʩʪʴ. ʅʘ ʛʨʝʯʝʩʢʦʤ, ʦʢʨʫʞʥʦʩʪʴ ʟʚʫʯʠʪ ʢʘʢ ʈʝrijerio. 

ɺʧʝʨʚʳʝ ʦʙʦʟʥʘʯʝʥʠʝʤ ʵʪʦʛʦ ʯʠʩʣʘ ʛʨʝʯʝʩʢʦʡ ʙʫʢʚʦʡ  ʚʦʩʧʦʣʴʟʦʚʘʣʩʷ 

ʙʨʠʪʘʥʩʢʠʡ ʤʘʪʝʤʘʪʠʢ ɼʞʦʥʩ ʚ 1706 ʛʦʜʫ, ʘ ʦʙʱʝʧʨʠʥʷʪʳʤ ʦʥʦ ʩʪʘʣʦ ʧʦʩʣʝ ʨʘʙʦʪ 

ʃʝʦʥʘʨʜʘ ʕʡʣʝʨʘ ʚ 1737 ʛʦʜʫ. ʉʠʤʚʦʣ ʇʠ () ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ 

ʬʦʨʤʫʣʘʭ ʫʞʝ ʥʘ ʧʨʦʪʷʞʝʥʠʠ 250 ʣʝʪ. 

  

 

 

 

 

 

 

 

 

ʀʩʪʦʨʠʷ ʯʠʩʣʘ  h ʣʘ ʧʘʨʘʣʣʝʣʴʥʦ ʩ ʨʘʟʚʠʪʠʝʤ ʚʩʝʡ ʤʘʪʝʤʘʪʠʢʠ. 

ʅʝʢʦʪʦʨʳʝ ʘʚʪʦʨʳ ʨʘʟʜʝʣʷʶʪ ʚʝʩʴ ʧʨʦʮʝʩʩ ʥʘ 3 ʧʝʨʠʦʜʘ: 

1. ɼʨʝʚʥʠʡ ʧʝʨʠʦʜ, ʚ ʪʝʯʝʥʠʝ ʢʦʪʦʨʦʛʦ ʠ ʠʟʫʯʘʣʦʩʴ ʩ ʧʦʟʠʮʠʠ ʛʝʦʤʝʪʨʠʠ 

2. ʂʣʘʩʩʠʯʝʩʢʘʷ ʵʨʘ, ʧʦʩʣʝʜʦʚʘʚʰʘʷ ʟʘ ʨʘʟʚʠʪʠʝʤ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʚ 

ɽʚʨʦʧʝ 18 ʚʝʢʝ 

3. ʕʨʘ ʮʠʬʨʦʚʳʭ ʢʦʤʧʴʶʪʝʨʦʚ. 

 

 

 

 

 

 

 

ɹʨʠʪʘʥʩʢʠʡ ʤʘʪʝʤʘʪʠʢ  

ʋʠʣʴʷʤ ɼʞʦʥʩ 

(1675-1749) 
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2.1.1. ɻʝʦʤʝʪʨʠʯʝʩʢʠʡ ʧʝʨʠʦʜ. 

ʊʦ, ʯʪʦ ʦʪʥʦʰʝʥʠʝ ʜʣʠʥʳ ʦʢʨʫʞʥʦʩʪʠ ʢ ʜʠʘʤʝʪʨʫ ʦʜʠʥʘʢʦʚʦ ʜʣʷ ʣʶʙʦʡ 

ʦʢʨʫʞʥʦʩʪʠ, ʠ ʪʦ, ʯʪʦ ʦʪʥʦʰʝʥʠʝ ʥʝʤʥʦʛʠʤ ʙʦʣʴʰʝ 3, ʙʳʣʦ ʠʟʚʝʩʪʥʦ ʝʱʝ 

ʜʨʝʚʥʝʝʛʠʧʝʪʩʢʠʤ, ʚʘʚʠʣʦʥʩʢʠʤ, ʜʨʝʚʥʝʠʥʜʠʡʩʢʠʤ ʠ ʜʨʝʚʥʝʛʨʝʯʝʩʢʠʤ ʛʝʦʤʝʪʨʘʤ. 

ʉʘʤʦʝ ʨʘʥʥʝʝ ʠʟ ʠʟʚʝʩʪʥʳʭ ʧʨʠʙʣʠʞʝʥʠʡ ʜʘʪʠʨʫʝʪʩʷ 1900 ʛʦʜʦʤ ʜʦ ʥ.ʵ.: ʵʪʦ 25/8 

(ɺʘʚʠʣʦʥ) ʠ 256/81 (ɽʛʠʧʝʪ), ʦʙʘ ʵʪʠ ʦʙʦʟʥʘʯʝʥʠʷ ʦʪʣʠʯʘʶʪʩʷ ʦʪ ʠʩʪʠʥʥʦʛʦ 

ʟʥʘʯʝʥʠʷ ʥʝ ʙʦʣʝʝ ʯʝʤ ʥʘ 1%. ɺʝʜʠʡʩʢʠʡ ʪʝʢʩʪ çʐʘʪʘʭʘʧʘʪʭʘ - ʙʨʘʭʤʘʥʘè ʜʘʝʪ ʯʠʩʣʦ 

 ʢʘʢ  339/108. 

         ɸʨʭʠʤʝʜ, ʚʦʟʤʦʞʥʦ, ʧʝʨʚʳʤ ʧʨʝʜʣʦʞʠʣ ʤʘʪʝʤʘʪʠʯʝʩʢʠʡ ʩʧʦʩʦʙ ʚʳʯʠʩʣʝʥʠʷ  . 

ɼʣʷ ʵʪʦʛʦ ʦʥ ʚʧʠʩʳʚʘʣ ʚ ʦʢʨʫʞʥʦʩʪʴ ʠ ʦʧʠʩʳʚʘʣ ʦʢʦʣʦ ʥʝʝ ʧʨʘʚʠʣʴʥʳʝ 

ʤʥʦʛʦʫʛʦʣʴʥʠʢʠ. ʇʨʠʥʠʤʘʷ ʜʠʘʤʝʪʨ ʦʢʨʫʞʥʦʩʪʠ ʟʘ ʝʜʠʥʠʮʫ, ɸʨʭʠʤʝʜ ʨʘʩʩʤʘʪʨʠʚʘʣ 

ʧʝʨʠʤʝʪʨ ʚʧʠʩʘʥʥʦʛʦ ʤʥʦʛʦʫʛʦʣʴʥʠʢʘ ʢʘʢ ʥʠʞʥʶʶ ʦʮʝʥʢʫ ʜʣʠʥʳ ʦʢʨʫʞʥʦʩʪʠ, ʘ 

ʧʝʨʠʤʝʪʨ ʦʧʠʩʘʥʥʦʛʦ ʟʘ ʚʝʨʭʥʶʶ. ʈʘʩʩʤʘʪʨʠʚʘʷ ʧʨʘʚʠʣʴʥʳʡ 96 ʫʛʦʣʴʥʠʢ ɸʨʭʠʤʝʜ 

ʧʦʣʫʯʠʣ ʟʥʘʯʝʥʠʝ 3+ 10/71<<3+ 1/7 ʠ ʧʨʝʜʧʦʣʦʞʠʣ, ʯʪʦ  ʧʨʠʤʝʨʥʦ ʨʘʚʥʷʝʪʩʷ 

22/7 , ʯʪʦ ʧʨʠʤʝʨʥʦ 3,142857142857143. 
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ʊʘʙ.1 

 

 

ʏʠʩʣʦ 

 

ʆʢʨʫʛʣʝʥʥʦʝ 

ʟʥʘʯʝʥʠʝ 

 

ʊʦʯʥʦʩʪʴ ʚʳʯʠʩʣʝʥʠʷ 

 

ɺʘʚʠʣʦʥ 

 

25/8 

 

3,125 

 

1 ʨʘʟʨʷʜ ʧʦʩʣʝ ʟʘʧʷʪʦʡ 

 ɽʛʠʧʝʪ 

 

256/81 

 

3,16049 

 

1 ʨʘʟʨʷʜ ʧʦʩʣʝ ʟʘʧʷʪʦʡ 

 ʐʘʪʘʭʘʧʘʪʭʘ    -

ʙʨʘʭʤʘʥʘ 

 

339/108. 

 

3,13888... 

 

1 ʨʘʟʨʷʜ ʧʦʩʣʝ ʟʘʧʷʪʦʡ 

 

ɸʨʭʠʤʝʜ 

 

22/7 

 

3.14285713... 

 

2 ʨʘʟʨʷʜʘ ʧʦʩʣʝ ʟʘʧʷʪʦʡ 

 ɸʨʠʘʙʭʘʪʘ 

 

377/120 

 

3.14166667... 

 

3 ʨʘʟʨʷʜʘ ʧʦʩʣʝ ʟʘʧʷʪʦʡ 

 ʎʟʫ ʏʫʥʯʞʠ 

 

355/113 

 

3.14159292... 

 

6 ʨʘʟʨʷʜʦʚ ʧʦʩʣʝ ʟʘʧʷʪʦʡ 

  

ɺʳʚʦʜ   1.   ʀʟ  ʜʘʥʥʦʡ  ʪʘʙʣʠʮʳ  ʚʠʜʥʦ,  ʯʝʤ  ʙʦʣʴʰʝ  ʫʯʝʥʳʝ  

ʟʘʥʠʤʘʣʠʩʴ ʠʟʫʯʝʥʠʝʤ ʯʠʩʣʘ, ʪʝʤ ʪʦʯʥʝʝ ʩʪʘʣʠ ʝʛʦ ʨʝʟʫʣʴʪʘʪʳ. 
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2.1.2. ʂʣʘʩʩʠʯʝʩʢʠʡ ʧʝʨʠʦʜ. 

    ɼʦ II  ʪʳʩʷʯʝʣʝʪʠʷ ʙʳʣʦ ʠʟʚʝʩʪʥʦ ʥʝ ʙʦʣʝʝ 10 ʮʠʬʨ . ɼʘʣʴʥʝʡʰʠʝ 

ʢʨʫʧʥʳʝ ʜʦʩʪʠʞʝʥʠʷ ʚ ʠʟʫʯʝʥʠʠ   ʩʚʷʟʘʥʳ ʩ ʨʘʟʚʠʪʠʝʤ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ 

ʘʥʘʣʠʟʘ, ʚ ʦʩʦʙʝʥʥʦʩʪʠ ʩ ʦʪʢʨʳʪʠʝʤ ʨʷʜʦʚ, ʧʦʟʚʦʣʷʶʱʠʭ ʚʳʯʠʩʣʠʪʴ  ʩ 

ʣʶʙʦʡ ʪʦʯʥʦʩʪʴʶ, ʩʫʤʤʠʨʫʷ ʧʦʜʭʦʜʷʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʯʣʝʥʦʚ ʨʷʜʘ. ɺ 

1400-ʭ ʛʦʜʘʭ ʄʘʜʭʘʚʘ ʠʟ ʉʘʥʛʘʤʘʛʨʘʤʘ ʥʘʰʸʣ ʧʝʨʚʳʡ ʠʟ ʪʘʢʠʭ ʨʷʜʦʚ: 

 

    ʕʪʦʪ ʨʝʟʫʣʴʪʘʪ ʠʟʚʝʩʪʝʥ ʢʘʢ ʨʷʜ ʄʘʜʭʘʚʳ ð ʃʝʡʙʥʠʮʘ, ʠʣʠ ʨʷʜ 

ɻʨʝʛʦʨʠ ð ʃʝʡʙʥʠʮʘ (ʧʦʩʣʝ ʪʦʛʦ ʢʘʢ ʦʥ ʙʳʣ ʟʘʥʦʚʦ ʦʙʥʘʨʫʞʝʥ ɼʞʝʡʤʩʦʤ 

ɻʨʝʛʦʨʠ ʠ ɻʦʪʬʨʠʜʦʤ ʃʝʡʙʥʠʮʝʤ ʚ 17 ʚʝʢʝ). ʆʜʥʘʢʦ ʵʪʦʪ ʨʷʜ ʩʭʦʜʠʪʩʷ ʢ   

ʦʯʝʥʴ ʤʝʜʣʝʥʥʦ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʩʣʦʞʥʦʩʪʠ ʚʳʯʠʩʣʝʥʠʷ ʤʥʦʛʠʭ ʮʠʬʨ ʯʠʩʣʘ ʥʘ 

ʧʨʘʢʪʠʢʝ ð ʥʝʦʙʭʦʜʠʤʦ ʩʣʦʞʠʪʴ ʦʢʦʣʦ 4000 ʯʣʝʥʦʚ ʨʷʜʘ, ʯʪʦʙʳ ʫʣʫʯʰʠʪʴ 

ʦʮʝʥʢʫ ɸʨʭʠʤʝʜʘ. ʆʜʥʘʢʦ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝʤ ʵʪʦʛʦ ʨʷʜʘ ʚ 

 

   ʄʘʜʭʘʚʘ ʩʤʦʛ ʚʳʯʠʩʣʠʪʴ  ʢʘʢ 3,14159265359, ʚʝʨʥʦ ʦʧʨʝʜʝʣʠʚ 11 ʮʠʬʨ 

ʚ ʟʘʧʠʩʠ ʯʠʩʣʘ. ʕʪʦʪ ʨʝʢʦʨʜ ʙʳʣ ʧʦʙʠʪ ʚ 1424 ʛʦʜʫ ʧʝʨʩʠʜʩʢʠʤ ʤʘʪʝʤʘʪʠʢʦʤ  

ɼʞʘʤʰʠʜʦʤ ʘʣ-ʂʘʰʠ, ʢʦʪʦʨʳʡ ʚ ʩʚʦʸʤ ʪʨʫʜʝ ʧʦʜ ʥʘʟʚʘʥʠʝʤ çʊʨʘʢʪʘʪ ʦʙ 

ʦʢʨʫʞʥʦʩʪʠè ʧʨʠʚʸʣ 17 ʮʠʬʨ ʯʠʩʣʘ , ʠʟ ʢʦʪʦʨʳʭ 16 ʚʝʨʥʳʝ. 
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ʇʝʨʚʳʤ ʢʨʫʧʥʳʤ ʝʚʨʦʧʝʡʩʢʠʤ ʚʢʣʘʜʦʤ ʩʦ ʚʨʝʤʸʥ ɸʨʭʠʤʝʜʘ ʙʳʣ ʚʢʣʘʜ 

ʛʦʣʣʘʥʜʩʢʦʛʦ ʤʘʪʝʤʘʪʠʢʘ ʃʶʜʦʣʴʬʘ ʚʘʥ ʎʝʡʣʝʥʘ, ʟʘʪʨʘʪʠʚʰʝʛʦ ʜʝʩʷʪʴ 

ʣʝʪ ʥʘ ʚʳʯʠʩʣʝʥʠʝ ʯʠʩʣʘ  ʩ 20-ʶ ʜʝʩʷʪʠʯʥʳʤʠ ʮʠʬʨʘʤʠ (ʵʪʦʪ ʨʝʟʫʣʴʪʘʪ 

ʙʳʣ ʦʧʫʙʣʠʢʦʚʘʥ ʚ 1596 ʛʦʜʫ). ʇʨʠʤʝʥʠʚ ʤʝʪʦʜ ɸʨʭʠʤʝʜʘ, ʦʥ ʜʦʚʸʣ 

ʫʜʚʦʝʥʠʝ ʜʦ n-ʫʛʦʣʴʥʠʢʘ, ʛʜʝ n = 60-229. ʀʟʣʦʞʠʚ ʩʚʦʠ ʨʝʟʫʣʴʪʘʪʳ ʚ 

ʩʦʯʠʥʝʥʠʠ çʆʙ ʦʢʨʫʞʥʦʩʪʠè (çVandenCirckelè), ʃʶʜʦʣʴʬ ʟʘʢʦʥʯʠʣ ʝʛʦ 

ʩʣʦʚʘʤʠ: çʋ ʢʦʛʦ ʝʩʪʴ ʦʭʦʪʘ, ʧʫʩʪʴ ʠʜʸʪ ʜʘʣʴʰʝè. ʇʦʩʣʝ ʩʤʝʨʪʠ ʚ ʝʛʦ ʨʫʢʦʧʠʩʷʭ 

ʙʳʣʠ ʦʙʥʘʨʫʞʝʥʳ ʝʱʸ 15 ʪʦʯʥʳʭ ʮʠʬʨ ʯʠʩʣʘ. ʃʶʜʦʣʴʬ ʟʘʚʝʱʘʣ, ʯʪʦʙʳ 

ʥʘʡʜʝʥʥʳʝ ʠʤ ʟʥʘʢʠ ʙʳʣʠ ʚʳʩʝʯʝʥʳ ʥʘ ʝʛʦ ʥʘʜʛʨʦʙʥʦʤ ʢʘʤʥʝ. ɺ ʯʝʩʪʴ 

ʥʝʛʦ ʯʠʩʣʦ  ʠʥʦʛʜʘ ʥʘʟʳʚʘʣʠ çʃʶʜʦʣʴʬʦʚʳʤ ʯʠʩʣʦʤè, ʠʣʠ çʢʦʥʩʪʘʥʪʦʡ 

ʃʶʜʦʣʴʬʘè. 

 

 

 

 

 

 

 

 

 

 

 

 

ʃʶʜʦʣʴʬ ʚʘʥ ʎʝʡʣʝʥ,  

ʛʦʣʣʘʥʜʩʢʠʡ ʤʘʪʝʤʘʪʠʢ 

(1540ð1610) 
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     ʇʨʠʤʝʨʥʦ ʚ ʵʪʦ ʞʝ ʚʨʝʤʷ ʚ ɽʚʨʦʧʝ ʥʘʯʘʣʠ ʨʘʟʚʠʚʘʪʴʩʷ ʤʝʪʦʜʳ 

ʘʥʘʣʠʟʘ ʠ ʦʧʨʝʜʝʣʝʥʠʷ ʙʝʩʢʦʥʝʯʥʳʭ ʨʷʜʦʚ. ʇʝʨʚʳʤ ʪʘʢʠʤ ʧʨʝʜʩʪʘʚʣʝʥʠʝʤ 

ʙʳʣʘ ʬʦʨʤʫʣʘ ɺʠʝʪʘ: 

 

ʥʘʡʜʝʥʥʘʷ ʌʨʘʥʩʫʘ ɺʠʝʪʦʤ ʚ 1593 ʛʦʜʫ. 

     ʊʝʦʨʝʪʠʯʝʩʢʠʝ ʜʦʩʪʠʞʝʥʠʷ ʚ XVIII  ʚʝʢʝ ʧʨʠʚʝʣʠ ʢ ʧʦʩʪʠʞʝʥʠʶ ʧʨʠʨʦʜʳ 

ʯʠʩʣʘ , ʯʝʛʦ ʥʝʣʴʟʷ ʙʳʣʦ ʜʦʩʪʠʯʴ ʣʠʰʴ ʪʦʣʴʢʦ ʩ ʧʦʤʦʱʴʶ ʦʜʥʦʛʦ 

ʯʠʩʣʝʥʥʦʛʦ ʚʳʯʠʩʣʝʥʠʷ. ʀʦʛʘʥʥ ɻʝʥʨʠʭ ʃʘʤʙʝʨʪ ʜʦʢʘʟʘʣ ʠʨʨʘʮʠʦʥʘʣʴʥʦʩʪʴ  

ʚ 1761 ʛʦʜʫ. 

ʀʦʛʘʥʥ ɻʝʥʨʠʭ ʃʘʤʙʝʨʪ 

( 1728ð1777) 

ʥʝʤʝʮʢʠʡ ʬʠʟʠʢ, ʬʠʣʦʩʦʬ, ʤʘʪʝʤʘʪʠʢ. 
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2.1.3. ʕʨʘ ʢʦʤʧʴʶʪʝʨʥʳʭ ʚʳʯʠʩʣʝʥʠʡ 

      ʕʧʦʭʘ ʮʠʬʨʦʚʦʡ ʪʝʭʥʠʢʠ ʚ XX ʚʝʢʝ ʧʨʠʚʝʣʘ ʢ ʫʚʝʣʠʯʝʥʠʶ ʩʢʦʨʦʩʪʠ 

ʧʦʷʚʣʝʥʠʷ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʨʝʢʦʨʜʦʚ. ɼʞʦʥ ʬʦʥ ʅʝʡʤʘʥ ʠ ʜʨʫʛʠʝ ʠʩʧʦʣʴʟʦʚʘʣʠ 

ʚ 1949 ʛʦʜʫ ʕʅʀɸʂ ʜʣʷ ʚʳʯʠʩʣʝʥʠʷ 2037 ʮʠʬʨ , ʢʦʪʦʨʦʝ ʟʘʥʷʣʦ 70 ʯʘʩʦʚ. 

ɽʱʸ ʦʜʥʘ ʪʳʩʷʯʘ ʮʠʬʨ ʙʳʣʘ ʧʦʣʫʯʝʥʘ ʚ ʧʦʩʣʝʜʫʶʱʠʝ ʜʝʩʷʪʠʣʝʪʠʷ, ʘ ʦʪʤʝʪʢʘ ʚ 

ʤʠʣʣʠʦʥ ʙʳʣʘ ʧʨʦʡʜʝʥʘ ʚ 1973 ʛʦʜʫ. ʊʘʢʦʡ ʧʨʦʛʨʝʩʩ ʠʤʝʣ ʤʝʩʪʦ ʥʝ ʪʦʣʴʢʦ 

ʙʣʘʛʦʜʘʨʷ ʙʦʣʝʝ ʙʳʩʪʨʦʤʫ ʘʧʧʘʨʘʪʥʦʤʫ ʦʙʝʩʧʝʯʝʥʠʶ, ʥʦ ʠ ʙʣʘʛʦʜʘʨʷ ʘʣʛʦʨʠʪʤʘʤ. 

ʆʜʥʠʤ ʠʟ ʩʘʤʳʭ ʟʥʘʯʠʪʝʣʴʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʙʳʣʦ ʦʪʢʨʳʪʠʝ ʚ 1960 ʛʦʜʫ ʙʳʩʪʨʦʛʦ 

ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʌʫʨʴʝ, ʯʪʦ ʧʦʟʚʦʣʠʣʦ ʙʳʩʪʨʦ ʦʩʫʱʝʩʪʚʣʷʪʴ ʘʨʠʬʤʝʪʠʯʝʩʢʠʝ 

ʦʧʝʨʘʮʠʠ ʥʘʜ ʦʯʝʥʴ ʙʦʣʴʰʠʤʠ ʯʠʩʣʘʤʠ. 

     ɺʘʞʥʳʤ ʨʘʟʚʠʪʠʝʤ ʥʝʜʘʚʥʝʛʦ ʚʨʝʤʝʥʠ ʩʪʘʣʘ ʬʦʨʤʫʣʘ ɹʵʡʣʠ ð ɹʦʨʫʵʡʥʘ ð 

ʇʣʘʬʬʘ, ʦʪʢʨʳʪʘʷ ʚ 1997 ʛʦʜʫ ʉʘʡʤʦʥʦʤ ʇʣʘʬʬʦʤ ʠ ʥʘʟʚʘʥʥʘʷ ʧʦ ʘʚʪʦʨʘʤ ʩʪʘʪʴʠ, 

ʚ ʢʦʪʦʨʦʡ ʦʥʘ ʚʧʝʨʚʳʝ ʙʳʣʘ ʦʧʫʙʣʠʢʦʚʘʥʘ. ʕʪʘ ʬʦʨʤʫʣʘ, 

 

 

ʧʨʠʤʝʯʘʪʝʣʴʥʘ ʪʝʤ, ʯʪʦ ʦʥʘ ʧʦʟʚʦʣʷʝʪ ʠʟʚʣʝʯʴ ʣʶʙʫʶ ʢʦʥʢʨʝʪʥʫʶ 

ʰʝʩʪʥʘʜʮʘʪʝʨʠʯʥʫʶ ʠʣʠ ʜʚʦʠʯʥʫʶ ʮʠʬʨʫ ʯʠʩʣʘ   ʙʝʟ ʚʳʯʠʩʣʝʥʠʷ ʧʨʝʜʳʜʫʱʠʭ. 

     ɺʦʟʥʠʢʘʝʪ ʚʦʧʨʦʩ - ʘ ʟʘʯʝʤ ʥʫʞʥʘ ʪʘʢʘʷ ʢʦʣʦʩʩʘʣʴʥʘʷ ʪʦʯʥʦʩʪʴ 

ʚʳʯʠʩʣʝʥʠʡ? ʂʦʥʝʯʥʦ, ʚ ʦʙʳʯʥʦʡ ʞʠʟʥʠ, ʚ ʩʪʨʦʠʪʝʣʴʩʪʚʝ, ʘʨʭʠʪʝʢʪʫʨʝ ʠ ʥʘ 

ʧʨʦʠʟʚʦʜʩʪʚʝ ʭʚʘʪʠʪ ʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʙʦʣʴʰʦʡ ʩʪʝʧʝʥʠ ʪʦʯʥʦʩʪʠ, ʥʘʧʨʠʤʝʨ, ʚ 10-

15 ʟʥʘʢʦʚ. ʆʜʥʘʢʦ ʥʝ ʙʫʜʝʤ ʟʘʙʳʚʘʪʴ, ʥʘʩʢʦʣʴʢʦ ʛʣʫʙʦʢʦ ʧʨʦʥʠʢʣʘ ʥʘʫʢʘ ʚ ʜʘʣʝʢʦʝ 

ʢʦʩʤʠʯʝʩʢʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ʠ ʚʥʫʪʨʴ ʤʘʪʝʨʠʠ. ɸ ʚ ʵʪʠʭ ʦʙʣʘʩʪʷʭ ʥʫʞʥʳ ʥʘʤʥʦʛʦ 

ʙʦʣʝʝ ʪʦʯʥʳʝ ʦʮʝʥʢʠ. ɽʱʝ ʦʜʥʠʤ ʩʪʠʤʫʣʦʤ ʩʣʫʞʠʪ ʛʠʧʦʪʝʟʘ ʦ ʪʦʤ, ʯʪʦ ʥʝʢʦʪʦʨʳʝ 

ʫʥʠʚʝʨʩʘʣʴʥʳʝ ʧʦʩʪʦʷʥʥʳʝ (ʧʦʩʪʦʷʥʥʘʷ ʇʣʘʥʢʘ, ʛʨʘʚʠʪʘʮʠʦʥʥʘʷ ʧʦʩʪʦʷʥʥʘʷ, 

ʯʠʩʣʦ "ʧʠ") ʤʦʛʫʪ ʠʟʤʝʥʷʪʴʩʷ ʧʨʠ ʠʩʢʨʠʚʣʝʥʠʠ ʧʨʦʩʪʨʘʥʩʪʚʘ. 

    ʊʘʢ ʯʪʦ ʥʝ ʚʩʝ ʪʘʢ ʧʨʦʩʪʦ ʩ ʵʪʠʤ ʫʜʠʚʠʪʝʣʴʥʳʤ ʯʠʩʣʦʤ "ʧʠ"! 
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2.2.    ʉʚʦʡʩʪʚʘ ʯʠʩʣʘ   

ʀʟʫʯʘʷ ʯʠʩʣʦ ʤʘʪʝʤʘʪʠʢʠ, ʦʧʨʝʜʝʣʠʣʠ, ʯʪʦ  ʦʙʣʘʜʘʝʪ ʜʚʫʤʷ ʩʚʦʡʩʪʚʘʤʠ: 

Å   ʪʨʘʥʩʮʝʥʜʝʥʪʥʦʩʪʴ 

Å   ʠʨʨʘʮʠʦʥʘʣʴʥʦʩʪʴ 

       ð ʠʨʨʘʮʠʦʥʘʣʴʥʦʝ ʯʠʩʣʦ, ʪʦ ʝʩʪʴ ʝʛʦ ʟʥʘʯʝʥʠʝ ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʪʦʯʥʦ 

ʚʳʨʘʞʝʥʦ ʚ ʚʠʜʝ ʜʨʦʙʠ  m/n, ʛʜʝ mʠn  ð ʮʝʣʳʝ ʯʠʩʣʘ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʝʛʦ 

ʜʝʩʷʪʠʯʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʥʠʢʦʛʜʘ ʥʝ ʟʘʢʘʥʯʠʚʘʝʪʩʷ ʠ ʥʝ ʷʚʣʷʝʪʩʷ 

ʧʝʨʠʦʜʠʯʝʩʢʠʤ. 

ʀʨʨʘʮʠʦʥʘʣʴʥʦʩʪʴ ʯʠʩʣʘ   ʙʳʣʘ ʚʧʝʨʚʳʝ ʜʦʢʘʟʘʥʘ ʀʦʛʘʥʥʦʤ ʃʘʤʙʝʨʪʦʤ ʚ 1761 

ʛʦʜʫ ʧʫʪʸʤ ʨʘʟʣʦʞʝʥʠʷ ʯʠʩʣʘ       ʚ ʥʝʧʨʝʨʳʚʥʫʶ ʜʨʦʙʴ. ɺ 1794 ʛʦʜʫ ʃʝʞʘʥʜʨ 

ʧʨʠʚʸʣ ʙʦʣʝʝ ʩʪʨʦʛʦʝ ʜʦʢʘʟʘʪʝʣʴʩʪʚʦ ʠʨʨʘʮʠʦʥʘʣʴʥʦʩʪʠ ʯʠʩʝʣ  ʠ . 

     ð ʪʨʘʥʩʮʝʥʜʝʥʪʥʦʝ ʯʠʩʣʦ, ʪʦ ʝʩʪʴ ʦʥʦ ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʢʦʨʥʝʤ ʢʘʢʦʛʦ-ʣʠʙʦ 

ʤʥʦʛʦʯʣʝʥʘ ʩ ʮʝʣʳʤʠ ʢʦʵʬʬʠʮʠʝʥʪʘʤʠ. ʊʨʘʥʩʮʝʥʜʝʥʪʥʦʩʪʴ ʯʠʩʣʘ  ʙʳʣʘ        

ʜʦʢʘʟʘʥʘ ʚ 1882 ʛʦʜʫ ʧʨʦʬʝʩʩʦʨʦʤ ʂʸʥʠʛʩʙʝʨʛʩʢʦʛʦ, ʘ ʧʦʟʞʝ ʄʶʥʭʝʥʩʢʦʛʦ 

ʫʥʠʚʝʨʩʠʪʝʪʘ ʃʠʥʜʝʤʘʥʦʤ. 
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2.3.      ɿʘʥʠʤʘʪʝʣʴʥʳʝ ʬʘʢʪʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʯʠʩʣʦʤ  

ʉʫʱʝʩʪʚʫʝʪ ʥʝʦʬʠʮʠʘʣʴʥʳʡ ʧʨʘʟʜʥʠʢ çɼʝʥʴ ʯʠʩʣʘ è. ɽʞʝʛʦʜʥʦ ʦʪʤʝʯʘʝʪʩʷ 14 

ʤʘʨʪʘ, ʢʦʪʦʨʦʝ ʚ ʘʤʝʨʠʢʘʥʩʢʦʤ ʬʦʨʤʘʪʝ ʜʘʪ (ʤʝʩʷʮ/ʜʝʥʴ) ʟʘʧʠʩʳʚʘʝʪʩʷ ʢʘʢ 3.14, ʯʪʦ 

ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʧʨʠʙʣʠʞʸʥʥʦʤʫ ʟʥʘʯʝʥʠʶ ʯʠʩʣʘ .  

ʉʯʠʪʘʝʪʩʷ, ʯʪʦ ʧʨʘʟʜʥʠʢ ʧʨʠʜʫʤʘʣ ʚ 1987 ʛʦʜʫ ʬʠʟʠʢ ʠʟ ʉʘʥ-ʌʨʘʥʮʠʩʢʦ ʃʘʨʨʠ 

ʐʦʫ, ʦʙʨʘʪʠʚʰʠʡ ʚʥʠʤʘʥʠʝ ʥʘ ʪʦ, ʯʪʦ 14 ʤʘʨʪʘ ʨʦʚʥʦ ʚ 01:59 ʜʘʪʘ ʠ ʚʨʝʤʷ ʩʦʚʧʘʜʘʶʪ ʩ 

ʧʝʨʚʳʤʠ ʨʘʟʨʷʜʘʤʠ ʯʠʩʣʘ ʇʠ = 3,14159. 

ʇʨʠʤʝʯʘʪʝʣʴʥʦ, ʯʪʦ ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʜʝʥʴ ʯʠʩʣʘ çʇʠè, ʩʣʫʯʘʡʥʦ ʠʣʠ 

ʫʤʳʰʣʝʥʥʦ, ʩʦʚʧʘʜʘʝʪ ʩ ʜʥʝʤ ʨʦʞʜʝʥʠʷ ʦʜʥʦʛʦ ʠʟ ʥʘʠʙʦʣʝʝ ʚʳʜʘʶʱʠʭʩʷ ʬʠʟʠʢʦʚ 

ʩʦʚʨʝʤʝʥʥʦʩʪʠ - ʜʥʝʤ ʨʦʞʜʝʥʠʷ ɸʣʴʙʝʨʪʘ ʕʡʥʰʪʝʡʥʘ. 

ʋʯʝʥʳʝ ʦʯʝʥʴ ʣʶʙʷʪ ʵʪʦʪ ʧʨʘʟʜʥʠʢ, ʦʪʤʝʯʘʷ ʝʛʦ ʨʘʟʥʦʦʙʨʘʟʥʳʤʠ ʬʠʟʠʢʦ-

ʤʘʪʝʤʘʪʠʯʝʩʢʠʤʠ ʠ ʢʫʣʠʥʘʨʥʳʤʠ ʤʝʨʦʧʨʠʷʪʠʷʤʠ. ʂʫʣʠʥʘʨʠʷ ʟʜʝʩʴ ʧʨʠʭʦʜʠʪʩʷ ʢʘʢ ʨʘʟ 

ʦʯʝʥʴ ʢʩʪʘʪʠ - ʦʙʳʯʥʦ ʚʳʧʝʢʘʶʪʩʷ ʙʦʣʴʰʠʝ ʢʨʫʛʣʳʝ ʪʦʨʪʳ, ʠ ʚʩʷ ʢʦʤʘʥʜʘ 

ʨʘʩʩʘʞʠʚʘʝʪʩʷ ʚʦʢʨʫʛ çʤʘʛʠʯʝʩʢʦʛʦè ʢʨʫʛʘ (ʢʘʢ ʧʨʘʚʠʣʦ, ʩ ʥʘʨʠʩʦʚʘʥʥʳʤ çʇʠè ʚ 

ʮʝʥʪʨʝ), ʫʛʦʱʘʷʩʴ ʠ ʨʘʩʩʫʞʜʘʷ ʦʙ ʦʪʥʦʩʠʪʝʣʴʥʦʩʪʠ ʵʪʦʛʦ ʥʝʦʙʳʯʥʦʛʦ ʯʠʩʣʘ. 
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 ɽʱʸ ʦʜʥʦʡ ʜʘʪʦʡ, ʩʚʷʟʘʥʥʦʡ ʩ ʯʠʩʣʦʤ , ʷʚʣʷʝʪʩʷ 22 ʠʶʣʷ, ʢʦʪʦʨʦʝ 

ʥʘʟʳʚʘʝʪʩʷ çɼʥʸʤ ʧʨʠʙʣʠʞʸʥʥʦʛʦ ʯʠʩʣʘ ʇʠè (ʘʥʛʣ. PiApproximationDay), ʪʘʢ 

ʢʘʢ ʚ ʝʚʨʦʧʝʡʩʢʦʤ ʬʦʨʤʘʪʝ ʜʘʪ ʵʪʦʪ ʜʝʥʴ ʟʘʧʠʩʳʚʘʝʪʩʷ ʢʘʢ 22/7, ʘ ʟʥʘʯʝʥʠʝ ɻ ʪʦʡ ʜʨʦʙʠ 

ʷʚʣʷʝʪʩʷ ʧʨʠʙʣʠʞʸʥʥʳʤ ʟʥʘʯʝʥʠʝʤ ʯʠʩʣʘ. 

ʅʘ ʩʪʫʧʝʥʷʭ ʧʝʨʝʜ ʟʜʘʥʠʝʤ ʄʫʟʝʷ ʠʩʢʫʩʩʪʚ ʚ ʉʠʵʪʣʝ ʧʦʩʪʘʚʣʝʥ 

ʧʘʤʷʪʥʠʢ ʯʠʩʣʫ çè 

 

 

     ʄʥʦʛʠʝ ʫʯʝʥʳʝ ʧʳʪʘʶʪʩʷ ʚʳʯʠʩʣʠʪʴ ʢʘʢ ʤʦʞʥʦ ʟʥʘʢʦʚ ʫ ʯʠʩʣʘ . 

1) ɺ ʘʚʛʫʩʪʝ 2009 ʛʦʜʘ ʫʯʸʥʳʝ ʠʟ ʷʧʦʥʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʎʫʢʫʙʦ ʨʘʩʩʯʠʪʘʣʠ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʠʟ 2 576 980 377 524 ʜʝʩʷʪʠʯʥʳʭ ʨʘʟʨʷʜʦʚ. 

2) 31 ʜʝʢʘʙʨʷ 2009 ʛʦʜʘ ʬʨʘʥʮʫʟʩʢʠʡ ʧʨʦʛʨʘʤʤʠʩʪ ʌʘʙʨʠʩ ɹʝʣʣʘʨ ʥʘ 

ʧʝʨʩʦʥʘʣʴʥʦʤ ʢʦʤʧʴʶʪʝʨʝ ʨʘʩʩʯʠʪʘʣ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʠʟ 2 699 999 990 000 

ʜʝʩʷʪʠʯʥʳʭ ʨʘʟʨʷʜʦʚ. 

3) 2 ʘʚʛʫʩʪʘ 2010 ʛʦʜʘ ʘʤʝʨʠʢʘʥʩʢʠʡ ʩʪʫʜʝʥʪ ɸʣʝʢʩʘʥʜʨ ʁʠ ʠ ʷʧʦʥʩʢʠʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴ 

ʉʠʛʵʨʫ ʂʦʥʜʦ (ʷʧ.) ʨʫʩʩʢ. ʨʘʩʩʯʠʪʘʣʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʩ ʪʦʯʥʦʩʪʴʶ ʚ 5 ʪʨʠʣʣʠʦʥʦʚ 

ʮʠʬʨ ʧʦʩʣʝ ʟʘʧʷʪʦʡ. 

4) 19 ʦʢʪʷʙʨʷ 2011 ʛʦʜʘ ɸʣʝʢʩʘʥʜʨ ʁʠ ʠ ʉʠʛʵʨʫ ʂʦʥʜʦ ʨʘʩʩʯʠʪʘʣʠ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʩ ʪʦʯʥʦʩʪʴʶ ʚ 10 ʪʨʠʣʣʠʦʥʦʚ ʮʠʬʨ ʧʦʩʣʝ ʟʘʧʷʪʦʡ. 

     ɽʩʣʠ ʧʨʦʩʣʝʜʠʪʴ ʟʥʘʯʝʥʠʝ ʯʠʩʣʘ  ʠ ʚʳʯʠʩʣʝʥʠʝ ʝʛʦ ʯʠʩʝʣ, ʪʦ ʵʪʦ ʤʦʞʥʦ 

ʦʪʨʘʟʠʪʴ ʚ ʪʘʙʣʠʮʝ: 
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     ʅʦ ʥʘ ʵʪʦʤ ʠʥʪʝʨʝʩ ʢ ʯʠʩʣʫ ʥʝ ʟʘʢʘʥʯʠʚʘʝʪʩʷ. ʋʯʝʥʳʝ ʥʝ ʪʦʣʴʢʦ 

ʚʳʯʠʩʣʷʶʪ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʮʠʬʨ ʚ ʯʠʩʣʝ, ʥʦ ʠ ʧʳʪʘʶʪʩʷ ʟʘʧʦʤʥʠʪʴ ʠʭ. 

17 ʠʶʥʷ 2009 ʛʦʜʘ ʫʢʨʘʠʥʩʢʠʡ ʥʝʡʨʦʭʠʨʫʨʛ, ʜʦʢʪʦʨ ʤʝʜʠʮʠʥʩʢʠʭ ʥʘʫʢ, 

ʧʨʦʬʝʩʩʦʨ ɸʥʜʨʝʡ ʉʣʶʩʘʨʯʫʢ ʫʩʪʘʥʦʚʠʣ ʤʠʨʦʚʦʡ ʨʝʢʦʨʜ, ʟʘʧʦʤʥʠʚ 30 

ʤʠʣʣʠʦʥʦʚ ʟʥʘʢʦʚ ʯʠʩʣʘ ʇʠ, ʢʦʪʦʨʳʝ ʙʳʣʠ ʥʘʧʝʯʘʪʘʥʳ ʚ 20 ʪʦʤʘʭ ʪʝʢʩʪʘ. ʉ 

ʫʩʪʘʥʦʚʣʝʥʠʝʤ ʥʦʚʦʛʦ ʨʝʢʦʨʜʘ ɸʥʜʨʝʷ ʉʣʶʩʘʨʯʫʢ ʦʬʠʮʠʘʣʴʥʦ ʧʦʟʜʨʘʚʠʣ 

ʇʨʝʟʠʜʝʥʪ ʋʢʨʘʠʥʳ ɺʠʢʪʦʨ ɸʥʜʨʝʝʚʠʯ ʖʱʝʥʢʦ. ʇʦʩʢʦʣʴʢʫ ʫʩʪʥʦʝ 

ʧʝʨʝʯʠʩʣʝʥʠʝ 30 ʤʣʥ. ʮʠʬʨ ʩʦ ʩʢʦʨʦʩʪʴʶ ʦʜʥʘ ʮʠʬʨʘ ʚ ʩʝʢʫʥʜʫ ʟʘʥʷʣʦ ʙʳ 

ʧʦʯʪʠ ʛʦʜ (347 ʜʥʝʡ) ʧʨʠ ʥʝʧʨʝʨʳʚʥʦʤ ʧʝʨʝʯʠʩʣʝʥʠʠ 24 ʯʘʩʘ ʚ ʩʫʪʢʠ, 7 ʜʥʝʡ 

ʚ ʥʝʜʝʣʶ, ʪʦ ʙʳʣ ʧʨʠʤʝʥʸʥ ʩʣʝʜʫʶʱʠʡ ʧʦʜʭʦʜ ʜʣʷ ʧʨʦʚʝʨʢʠ ʨʝʢʦʨʜʘ: ʚʦ 

ʚʨʝʤʷ ʜʝʤʦʥʩʪʨʘʮʠʡ, ʉʣʶʩʘʨʯʫʢʘ ʧʨʦʩʷʪ ʥʘʟʚʘʪʴ ʧʨʦʠʟʚʦʣʴʥʦ ʚʳʙʨʘʥʥʳʝ 

ʧʨʦʚʝʨʷʶʱʠʤʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʮʠʬʨ ʯʠʩʣʘ ʇʠ, ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʥʘ 

ʧʨʦʠʟʚʦʣʴʥʦ ʚʳʙʨʘʥʥʳʭ ʤʝʩʪʘʭ ʧʨʦʠʟʚʦʣʴʥʳʭ ʩʪʨʘʥʠʮ 20-ʪʦʤʥʦʡ ʨʘʩʧʝʯʘʪʢʠ, 

ʛʨʫʧʧʠʨʦʚʘʥʥʦʡ ʚ ʫʧʦʨʷʜʦʯʝʥʥʳʝ ʪʘʙʣʠʮʳ. ʆʥ ʤʥʦʛʦʢʨʘʪʥʦ ʫʩʧʝʰʥʦ ʧʨʦʭʦʜʠʪ 

ʵʪʦʪ ʪʝʩʪ. ʉʚʠʜʝʪʝʣʷʤʠ ʜʝʤʦʥʩʪʨʘʮʠʡ ʙʳʣʠ ʫʚʘʞʘʝʤʳʝ ʫʯʸʥʳʝ, ʜʦʢʪʦʨʘ ʠ 

ʢʘʥʜʠʜʘʪʳ ʥʘʫʢ, ʟʘʚʝʜʫʶʱʠʝ ʢʘʬʝʜʨʘʤʠ ʀʥʩʪʠʪʫʪʦʚ ʠ ʋʥʠʚʝʨʩʠʪʝʪʦʚ. ʂʥʠʛʘ 

ʨʝʢʦʨʜʦʚ ʋʢʨʘʠʥʳ ʧʝʨʝʯʠʩʣʷʝʪ ʯʣʝʥʦʚ ʢʦʤʠʩʩʠʠ, ʫʯʘʩʪʚʦʚʘʚʰʠʭ ʚ 

ʜʝʤʦʥʩʪʨʘʮʠʷʭ. ʇʨʠʚʝʜʝʥʳ ʠʭ ʥʘʫʯʥʳʝ ʟʚʘʥʠʷ ʠ ʟʘʥʠʤʘʝʤʳʝ ʜʦʣʞʥʦʩʪʠ. 

ʋʥʠʢʘʣʴʥʘʷ ʧʘʤʷʪʴ ɸʥʜʨʝʷ ʉʣʶʩʘʨʯʫʢʘ ʦʩʥʦʚʘʥʘ ʥʘ ʵʡʜʝʪʠʯʝʩʢʦʤ 

ʚʦʩʧʨʠʷʪʠʠ ʠʥʬʦʨʤʘʮʠʠ. 

     ʇʦ ʜʘʥʥʳʤ ʂʥʠʛʠ ʨʝʢʦʨʜʦʚ ʋʢʨʘʠʥʳ, ʚ 2006 ʛʦʜʫ ɸʥʜʨʝʡ ʉʣʶʩʘʨʯʫʢ 

ʫʩʪʘʥʦʚʠʣ ʧʨʝʜʳʜʫʱʠʡ ʤʠʨʦʚʦʡ ʨʝʢʦʨʜ, ʟʘʧʦʤʥʠʚ 1 ʤʠʣʣʠʦʥ ʟʥʘʢʦʚ ʯʠʩʣʘ 

ʇʠ. 

     ʏʠʩʣʦ ʇʠ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ ʨʘʚʥʦ 3,1415926535897932384626433832795....       

ɼʣʷ ʟʘʧʦʤʠʥʘʥʠʷ, ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʨʠʚʝʜʸʥʥʳʝ ʥʠʞʝ ʟʘʧʦʤʠʥʘʣʢʠ. 
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    ɼʣʷ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʯʠʩʣʘ ʥʫʞʥʦ ʧʦʜʩʯʠʪʘʪʴ ʯʠʩʣʦ ʩʠʤʚʦʣʦʚ ʚ ʢʘʞʜʦʤ 

ʠʟ ʩʣʦʚ ʠ ʟʘʧʠʩʘʪʴ ʧʦ ʧʦʨʷʜʢʫ. ɺʦʪ ʥʝʢʦʪʦʨʳʝ ʠʟ ʥʠʭ: 

1. ɺʦʪ ʠ ʟʥʘʶ ʷ ʯʠʩʣʦ, ʠʤʝʥʫʝʤʦʝ "ʧʠ". ʄʦʣʦʜʝʮ! (7 ʮʠʬʨ) 

2. ɽʩʣʠ ʦʯʝʥʴ ʧʦʩʪʘʨʘʪʴʩʷ.  

ʄʦʞʥʦ ʩʨʘʟʫ ʧʠ ʧʨʦʯʝʩʪʴ:  

ʊʨʠ, ʯʝʪʳʨʥʘʜʮʘʪʴ, ʧʷʪʥʘʜʮʘʪʴ,  

ɼʝʚʷʥʦʩʪʦ ʜʚʘ ʠ ʰʝʩʪʴ (9 ʟʥʘʢʦʚ) 

3. ɺʦʪ ʠ ʄʠʰʘ, ʠ ɸʥʶʪʘ ʧʨʠʙʝʞʘʣʠ  

ʇʠ ʫʟʥʘʪʴ ʯʠʩʣʦ ʦʥʠ ʞʝʣʘʣʠ (11 ʟʥʘʢʦʚ) 

4. ʕʪʦ ʷ ʟʥʘʶ ʠ ʧʦʤʥʶ ʧʨʝʢʨʘʩʥʦ: 

ʇʠ ʤʥʦʛʠʝ ʟʥʘʢʠ ʤʥʝ ʣʠʰʥʠ, ʥʘʧʨʘʩʥʳ. 

ɼʦʚʝʨʠʤʩʷ ʟʥʘʥʴʷʤ ʛʨʦʤʘʜʥʳʤ 

ʊʝʭ, ʧʠ ʢʪʦ ʩʦʩʯʠʪʘʣ, ʮʠʬʨ ʘʨʤʘʜʫ. (21 ʟʥʘʢ!) 

ɻʜʝ ʞʝ ʧʨʠʤʝʥʷʝʪʩʷ ʯʠʩʣʦ ? 

    ʂʦʩʤʠʯʝʩʢʠʝ ʦʙʲʝʢʪʳ, ʵʣʝʤʝʥʪʳ ʢʦʩʤʠʯʝʩʢʠʭ ʢʦʨʘʙʣʝʡ, ʨʘʩʯʝʪ 

ʪʨʘʝʢʪʦʨʠʡ ʧʦʣʝʪʘ, ʦʨʙʠʪ ʠ ʪ.ʜ. ʥʝ ʦʙʭʦʜʠʪʩʷ ʙʝʟ ʬʦʨʤʫʣ, ʚ ʟʘʧʠʩʴ ʢʦʪʦʨʳʭ 

ʚʭʦʜʠʪ ʯʠʩʣʦ ʧʠ. 

ɺʦʪ ʢʘʢ ʥʘʧʠʩʘʣ ʦʙ ʵʪʦʤ ʠʥʪʝʨʝʩʥʦʤ ʯʠʩʣʝ ʂʳʤʧʘʥ ʌ. 

çʏʠʩʣʦ  ʧʨʠʩʫʪʩʪʚʫʝʪ ʚ ʯʝʨʪʝʞʘʭ ʠ ʚʳʯʠʩʣʝʥʠʷʭ, ʧʨʠ ʧʦʜʛʦʪʦʚʢʝ ʠ 

ʧʨʦʚʝʜʝʥʠʠ ʧʦʣʝʪʦʚ ʚ ʢʦʩʤʦʩ, ʦʥʦ ʧʨʝʜʩʪʘʚʣʷʝʪ ʥʝʦʙʭʦʜʠʤʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʩʚʦʠʭ ʜʝʩʷʪʠʯʥʳʭ ʟʥʘʢʦʚ ʚʩʷʢʠʡ ʨʘʟ, ʢʦʛʜʘ ʦʥʠ ʥʫʞʥʳ ʠʥʞʝʥʝʨʘʤ, 

ʨʘʩʩʯʠʪʳʚʘʶʱʠʤ ʮʠʣʠʥʜʨʠʯʝʩʢʠʝ, ʩʬʝʨʠʯʝʩʢʠʝ ʠʣʠ ʢʦʥʠʯʝʩʢʠʝ ʯʘʩʪʠ 

ʤʘʠhʥ, ʬʠʟʠʢʘʤ ʠ ʘʩʪʨʦʥʦʤʘʤ... ʂʫʜʘ ʙʳ ʤʳ ʥʠ ʦʙʨʘʪʠʣʠ ʩʚʦʡ ʚʟʦʨ, ʚʠʜʠʤ 

ʧʨʦʚʦʨʥʦʝ ʠ ʪʨʫʜʦʣʶʙʠʚʦʝ ʯʠʩʣʦ: ʦʥʦ ʟʘʢʣʶʯʝʥʦ ʠ ʚ ʩʘʤʦʤ ʧʨʦʩʪʦʤ 

ʢʦʣʝʩʠʢʝ, ʠ ʚ ʩʘʤʦʡ ʩʣʦʞʥʦʡ ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʤʘʰʠʥʝè. 
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ɺ ʯʝʩʪʴ ʟʘʛʘʜʦʯʥʦʛʦ ʯʠʩʣʘ çʧʠè - ʦʩʥʦʚʳ ʤʥʦʛʠʭ ʚʳʯʠʩʣʝʥʠʡ, ʦʪʢʨʳʪʠʡ 

ʠ ʠʥʥʦʚʘʮʠʡ, ʩʦʟʜʘʥʳ ʜʫʭʠ. ʕʪʦʪ ʘʨʦʤʘʪ ʙʳʣ ʩʦʟʜʘʥ ʧʦʜ ʨʫʢʦʚʦʜʩʪʚʦʤ ɸʣʝʢʩʘʥʜʨʘ 

ʄʘʢʂʫʠʥʘ (ɸ1ʝʭʘʧʜʝʛʄʩʨʠʝʝʧ) - ʢʦʨʝʥʥʦʛʦ ʘʥʛʣʠʯʘʥʠʥʘ ʚ ʇʘʨʠʞʝ, ʧʦʵʪʦʤʫ ʦʥ ʥʝ ʤʦʛ 

ʥʝ ʧʦʣʫʯʠʪʴʩʷ ʥʝʦʨʜʠʥʘʨʥʳʤ ʠ ʫʥʠʢʘʣʴʥʳʤ, ʚʝʜʴ ʚ ʥʝʤ ʩʤʝʰʘʣʦʩʴ ʜʚʘ ʤʠʨʘ: 

ʘʥʛʣʠʡʩʢʦʝ ʩʧʦʢʦʡʩʪʚʠʝ ʠ ʬʨʘʥʮʫʟʩʢʘʷ ʣʶʙʦʚʴ ʢ ʧʨʘʟʜʥʠʢʘʤ. ʌʣʘʢʦʥ ʘʨʦʤʘʪʘ - 

ʦʪʜʝʣʴʥʦʝ ʧʨʦʠʟʚʝʜʝʥʠʝ ʠʩʢʫʩʩʪʚʘ. ʆʥ ʙʳʣ ʩʦʟʜʘʥ ʟʥʘʤʝʥʠʪʳʤ ʜʠʟʘʡʥʝʨʦʤ ʉʝʨʞʝʤ 

ʄʘʥʩʦ (8ʝʛÄʝʄʘʰʘʠ) ʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʨʦʟʨʘʯʥʫʶ ʧʠʨʘʤʠʜʫ ʩ ʚʳʪʝʩʥʝʥʥʳʤʠ 

ʛʝʦʤʝʪʨʠʯʝʩʢʠʤʠ ʫʟʦʨʘʤʠ. 
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2.4. ʀʩʩʣʝʜʦʚʘʥʠʷ  ʯʠʩʣʘ  

  2.4.1. ʇʨʘʢʪʠʯʝʩʢʘʷ ʨʘʙʦʪʘ 

ɺ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʨʝʰʠʣʠ ʝʱʝ ʨʘʟ ʫʙʝʜʠʪʴʩʷ ʚ ʟʥʘʯʝʥʠʠ ʯʠʩʣʘ  

Å   ʆʧʨʝʜʝʣʝʥʠʝ: ʏʠʩʣʦʤ  ʥʘʟʳʚʘʝʪʩʷ ʦʪʥʦʰʝʥʠʝ ʜʣʠʥʳ ʦʢʨʫʞʥʦʩʪʠ ʢ ʝʸ ʜʠʘʤʝʪʨʫ. 

ʊʝʦʨʝʤʘ:  ʆʪʥʦʰʝʥʠʝ ʜʣʠʥʳ ʦʢʨʫʞʥʦʩʪʠ ʢ ʝʸ ʜʠʘʤʝʪʨʫ ʦʜʠʥʘʢʦʚʦ ʜʣʷ ʚʩʝʭ 

ʦʢʨʫʞʥʦʩʪʝʡ. 

 

Å   ɼʦʢʘʟʘʪʝʣʴʩʪʚʦ: 

    ʆʙʦʟʥʘʯʠʤ ʯʝʨʝʟ L - ʜʣʠʥʫ ʦʢʨʫʞʥʦʩʪʠ, ʯʝʨʝʟ d - ʝʸ ʜʠʘʤʝʪʨ, ʪʦ 

ʬʦʨʤʫʣʠʨʦʚʢʘ ʪʝʦʨʝʤʳ ʟʘʧʠʰʝʪʩʷ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 

    ʈʘʩʩʤʦʪʨʠʤ ʧʨʘʚʠʣʴʥʳʡ  n-ʪʨʝʫʛʦʣʴʥʠʢ,  ʚʧʠʩʘʥʥʳʡ ʚ ʦʢʨʫʞʥʦʩʪʴ ʨʘʜʠʫʩʘ r ʩʦ 

ʩʪʦʨʦʥʦʡ  An ʠ  ʧʝʨʠʤʝʪʨʦʤ  Pn, ʪʦ ʦʪʥʦʰʝʥʠʝ ʦʜʠʥʘʢʦʚʦ ʜʣʷ ʚʩʝʭ ʦʢʨʫʞʥʦʩʪʝʡ. 

     ʈʘʩʩʤʦʪʨʠʤ ʜʚʝ ʧʨʦʠʟʚʦʣʴʥʳʝ ʦʢʨʫʞʥʦʩʪʠ ʩ ʚʧʠʩʘʥʥʳʤʠ ʚ ʥʠʭ ʧʨʘʚʠʣʴʥʳʤʠ n-

ʫʛʦʣʴʥʠʢʘʤʠ. ʀʟ ʧʦʜʦʙʠʷ ʪʨʝʫʛʦʣʴʥʠʢʦʚ ɸʆɺ ʠ ɸ1, ʆ1, ɺ1 ʩʣʝʜʫʝʪ, ʯʪʦ ʪ.ʢ. ʦʢʨʫʞʥʦʩʪʠ 

ʙʨʘʣʠ ʧʨʦʠʟʚʦʣʴʥʳʝ, ʪʦ ʵʪʦ ʨʘʚʝʥʩʪʚʦ ʙʫʜʝʪ ʩʧʨʘʚʝʜʣʠʚʦ ʜʣʷ  ʚʩʝʭ ʦʢʨʫʞʥʦʩʪʝʡ. 

   ʀʪʘʢ, ʜʣʷ ʚʩʝʭ ʦʢʨʫʞʥʦʩʪʝʡ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʵʪʦ ʦʪʥʦʰʝʥʠʝ ʜʣʠʥʳ 

ʦʢʨʫʞʥʦʩʪʠ ʢ ʝʸ ʜʠʘʤʝʪʨʫ ʧʨʠʥʷʪʦ ʦʙʦʟʥʘʯʘʪʴ ʛʨʝʯʝʩʢʦʡ ʙʫʢʚʦʡ çè. 

    ɼʣʷ ʚʳʯʠʩʣʝʥʠʷ ʯʠʩʣʘ  ʚʟʷʣʠ ʥʝʩʢʦʣʴʢʦ ʧʨʝʜʤʝʪʦʚ ʠʤʝʶʱʠʭ ʬʦʨʤʫ ʢʨʫʛʘ ʠ 

ʧʦʧʨʦʙʦʚʘʣʠ ʚʳʯʠʩʣʠʪʴ ʯʠʩʣʦ , ʧʨʠ ʵʪʦʤ ʟʘʤʝʨʷʷ ʜʣʠʥʫ ʦʢʨʫʞʥʦʩʪʠ ʠ ʜʠʘʤʝʪʨ. 
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ɺʩʝ ʟʥʘʯʝʥʠʷ ʟʘʥʝʩʣʠ ʚ ʪʘʙʣʠʮʫ ˉ 3. ʇʦʣʫʯʠʣʠʩʴ ʩʣʝʜʫʶʱʠʝ ʟʥʘʯʝʥʠʷ 

ʊʘʙ.3 

ʆʙʲʝʢʪ 

 

L 

 

d 

 
  

ʂʨʳʰʢʘ 

 

17,58 

 

8,5 

 

2,24 

 
ʂʦʨʦʙʦʯʢʘ 

 

38,3 

 

19 

 

2,03 

 
ʊʘʨʝʣʢʘ 

 

50,87 

 

25,4 

 

2 

 
ʂʨʫʞʢʘ 

 

26 

 

13 

 

2 

 
ɹʘʥʢʘ 

 

16,6 

 

8,3 

 

2 

 
ʉʢʦʪʯ 

 

9,7 

 

4,85 

 

2 

 
ɿʥʘʯʦʢ 

 

12,56 

 

6,28 

 

2 

 

ɺʳʚʦʜ 2. ɺʳʯʠʩʣʝʥʥʳʝ ʟʥʘʯʝʥʠʷ ʯʠʩʣʘ  ʥʝ ʩʦʚʧʘʣʠ ʩʦ ʟʥʘʯʝʥʠʝʤ, 

ʠʟʚʝʩʪʥʳʤ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʤʥʦʛʠʭ ʚʝʢʦʚ. ʇʨʠʰʣʦʩʴ ʟʘʜʫʤʘʪʴʩʷ ʦ ʧʨʠʯʠʥʝ 

ʨʘʩʭʦʞʜʝʥʠʡ ʧʦʣʫʯʝʥʥʳʭ ʥʘʤʠ ʨʝʟʫʣʴʪʘʪʦʚ ʩʦ ʟʥʘʯʝʥʠʷʤʠ ʫʯʝʥʳʭ. 

ɼʣʷ ʚʳʯʠʩʣʝʥʠʷ  ʤʳ ʟʘʤʝʨʷʣʠ L- ʜʣʠʥʫ ʦʢʨʫʞʥʦʩʪʠ ʠ d - ʜʠʘʤʝʪʨ. 

ɿʥʘʯʠʪ, ʜʦʧʫʩʪʠʣʠ ʦʰʠʙʢʫ ʧʨʠ ʚʳʯʠʩʣʝʥʠʠ ʜʠʘʤʝʪʨʘ ʠ ʥʝʪʦʯʥʦ ʚʳʯʠʩʣʠʣʠ 

ʜʣʠʥʫ ʦʢʨʫʞʥʦʩʪʠ. ɼʣʷ ʧʨʦʜʦʣʞʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʙʨʘʪʠʣʠʩʴ ʢ ʦʧʨʝʜʝʣʝʥʠʶ 

ʵʪʠʭ ʧʦʥʷʪʠʡ: 

ɼʠʘʤʝʪʨ: ʕʪʦ ʭʦʨʜʘ (ʦʪʨʝʟʦʢ, ʩʦʝʜʠʥʷʶʱʠʡ ʜʚʝ ʪʦʯʢʠ ʥʘ ʦʢʨʫʞʥʦʩʪʠ) 

(ʩʬʝʨʝ, ʧʦʚʝʨʭʥʦʩʪʠ ʰʘʨʘ) ʠ ʧʨʦʭʦʜʷʱʠʡ ʯʝʨʝʟ ʮʝʥʪʨ ɻ ʪʦʡ ʦʢʨʫʞʥʦʩʪʠ 

(ʩʬʝʨʳ, ʰʘʨʘ). ʊʘʢʞʝ ʜʠʘʤʝʪʨʦʤ ʥʘʟʳʚʘʶʪ ʜʣʠʥʫ ʵʪʦʛʦ ʦʪʨʝʟʢʘ. ɼʠʘʤʝʪʨ 

ʦʢʨʫʞʥʦʩʪʠ ʷʚʣʷʝʪʩʷ ʭʦʨʜʦʡ, ʧʨʦʭʦʜʷʱʝʡ ʯʝʨʝʟ ʮʝʥʪʨ ʵʪʦʡ ʦʢʨʫʞʥʦʩʪʠ; 

ʪʘʢʘʷ ʭʦʨʜʘ ʠʤʝʝʪ ʤʘʢʩʠʤʘʣʴʥʫʶ ʜʣʠʥʫ. 

ɻʣʘʚʥʦʝ ʚ ʝʛʦ ʥʘʭʦʞʜʝʥʠʠ ʪʦ, ʯʪʦ ʜʠʘʤʝʪʨ ʧʨʦʭʦʜʠʪ ʯʝʨʝʟ ʮʝʥʪʨ 

ʦʢʨʫʞʥʦʩʪʠ. ɺʦʟʥʠʢ ʥʦʚʳʡ ʚʦʧʨʦʩ - ʢʘʢ ʥʘʡʪʠ ʮʝʥʪʨ ʚ ʢʨʫʛʝ? ɺ ʣʠʪʝʨʘʪʫʨʝ 

ʥʘʰʣʠ ʥʝʩʢʦʣʴʢʦ ʩʧʦʩʦʙʦʚ ʜʣʷ ʥʘʭʦʞʜʝʥʠʷ ʮʝʥʪʨʘ ʦʢʨʫʞʥʦʩʪʠ (ʢʨʫʛʘ). 
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2.4.2.   ʉʧʦʩʦʙʳ ʥʘʭʦʞʜʝʥʠʷ ʮʝʥʪʨʘ ʦʢʨʫʞʥʦʩʪʠ. 

1) ʅʘʯʝʨʪʠʪʴ ʪʨʝʫʛʦʣʴʥʠʢ, ʪʘʢ, ʯʪʦʙ ʦʢʨʫʞʥʦʩʪʴ ʙʳʣʘ ʚʧʠʩʘʥʘ ʚ ʥʝʛʦ. ʀʟ ʚʝʨʰʠʥʳ 

ʪʨʝʫʛʦʣʴʥʠʢʘ ʧʨʦʚʝʩʪʠ ʣʠʥʠʠ ʢ ʪʦʯʢʘʤ ʧʝʨʝʩʝʯʝʥʠʷ ʩʪʦʨʦʥ ʪʨʝʫʛʦʣʴʥʠʢʘ ʩ 

ʦʢʨʫʞʥʦʩʪʴʶ. ʊʘʤ ʛʜʝ ʣʠʥʠʠ ʧʝʨʝʩʝʢʘʶʪʩʷ ʠ, ʙʫʜʝʪ ʷʚʣʷʪʴʩʷ ʮʝʥʪʨʦʤ. 

2) ʅʘʯʝʨʪʠʪʴ ʜʚʝ ʢʘʩʘʪʝʣʴʥʳʝ. ʀʟ ʪʦʯʝʢ ʢʘʩʘʥʠʷ, ʥʘʯʝʨʪʠʪʴ ʧʝʨʧʝʥʜʠʢʫʣʷʨʳ, 

ʪʦʯʢʘ ʠʭ ʧʝʨʝʩʝʯʝʥʠʷ ʠʩʢʦʤʳʡ ʮʝʥʪʨ. 

3) ɺʟʷʪʴ ʜʚʝ ʣʶʙʳʝ ʭʦʨʜʳ. ʆʪ ʮʝʥʪʨʘ ʢʘʞʜʦʡ ʠʟ ʥʠʭ ʦʧʫʩʪʠʪʴ ʧʝʨʧʝʥʜʠʢʫʣʷʨ, 

ʧʝʨʝʩʝʯʝʥʠʝ ʢʦʪʦʨʳʭ ʜʘʸʪ ʮʝʥʪʨ. 

4) ʏʝʨʪʠʤ, ʢʚʘʜʨʘʪ ʚ ʦʢʨʫʞʥʦʩʪʠ, ʠ ʦʪ ʦʜʥʦʛʦ ʢʦʥʮʘ ʢʚʘʜʨʘʪʘ ʧʨʦʚʦʜʠʤ ʢ 

ʜʨʫʛʦʤʫ ʢʦʥʮʫ ʣʠʥʠʶ. ʊʦʞʝ ʜʝʣʘʝʤ ʠ ʩ ʜʚʫʤʷ ʜʨʫʛʠʤʠ ʫʛʣʘʤʠ. ʀ ʢʦʛʜʘ ʵʪʠ 

ʜʚʝ ʣʠʥʠʠ ʧʝʨʝʩʝʢʫʪʩʷ ʵʪʦ ʠ ʙʫʜʝʪ ʮʝʥʪʨʦʤ ʦʢʨʫʞʥʦʩʪʠ. 

ɺʳʙʨʘʚ 4 ʩʧʦʩʦʙ, ʩʥʦʚʘ ʟʘʤʝʨʠʣʠ ʜʣʠʥʫ ʜʠʘʤʝʪʨʘ ʠ ʦʢʨʫʞʥʦʩʪʠ ʠ ʩʥʦʚʘ 

ʧʦʩʯʠʪʘʣʠ ʟʥʘʯʝʥʠʝ ʯʠʩʣʘ . 

ɼʘʥʥʳʝ ʟʘʥʝʩʣʠ ʚ ʪʘʙʣʠʮʫ (ʪʘʙʣʠʮʘ ˉ 4)  

ʊʘʙ.4 

ʆʙʲʝʢʪ 

 

L 

 

d 

 
  

ʂʦʨʦʙʦʯʢʘ 

 

38,3 

 

12,2 

 

3,14 

 
ʂʨʫʞʢʘ 

 

26 

 

8,3 

 

3,13 

 
ɹʘʥʢʘ 

 

16,6 

 

5,3 

 

3,13 

 
ʂʨʳʰʢʘ 

 

17,58 

 

5,6 

 

3,14 

 
ʉʢʦʪʯ 

 

9,7 

 

3,1 

 

3,13 

 
ɿʥʘʯʦʢ 

 

12,56 

 

4 

 

3,14159 

 
ʊʘʨʝʣʢʘ 

 

50,87 

 

16,2 

 

3,14 
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ɺʳʚʦʜ 3: ʟʥʘʯʝʥʠʝ ʯʠʩʣʘ  ʨʘʚʥʘ 3,14 ʜʣʷ ʣʶʙʦʡ ʦʢʨʫʞʥʦʩʪʠ ʠ 

ʩʦʚʧʘʜʘʝʪ ʩʦ ʟʥʘʯʝʥʠʝʤ ʫʯʝʥʳʭ - ʤʘʪʝʤʘʪʠʢʦʚ, ʢʦʪʦʨʳʝ ʤʥʦʛʦ ʚʝʢʦʚ 

ʟʘʥʠʤʘʣʠʩʴ ʝʛʦ ʚʳʯʠʩʣʝʥʠʷʤʠ. ɺʘʞʥʦ ʧʨʠ ʵʪʦʤ ʥʫʞʥʦ ʥʘʡʪʠ ʮʝʥʪʨ, ʯʪʦʙʳ ʠʟʤʝʨʠʪʴ 

ʜʠʘʤʝʪʨ. 

2.4.3.   ʃʘʙʦʨʘʪʦʨʥʘʷ ʨʘʙʦʪʘ 

ɼʣʷ ʧʦʜʪʚʝʨʞʜʝʥʠʷ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʧʨʦʚʝʣʠ ʣʘʙʦʨʘʪʦʨʥʫʶ ʨʘʙʦʪʫ: 

ʀʟʤʝʨʝʥʠʝ ʩ ʧʦʤʦʱʴʶ ʚʟʚʝʰʠʚʘʥʠʷ (ʬʠʟʠʯʝʩʢʠʡ ʤʝʪʦʜ), ʢʦʪʦʨʫʶ ʚʳʧʦʣʥʠʣʠ 

ʧʦ ʩʣʝʜʫʶʱʝʤʫ ʧʣʘʥʫ. 

1. ɿʘʛʦʪʦʚʠʪʴ ʢʚʘʜʨʘʪ ʥʘ ʣʠʩʪʝ ʢʘʨʪʦʥʘ. 

2. ɺʟʚʝʩʠʪʴ ʩ ʧʦʤʦʱʴʶ ʰʢʦʣʴʥʳʭ ʣʘʙʦʨʘʪʦʨʥʳʭ ʚʝʩʦʚ ʢʚʘʜʨʘʪ;  

3. ɺʧʠʩʘʪʴ ʚ ʢʚʘʜʨʘʪ ʦʢʨʫʞʥʦʩʪʴ, ʚʳʨʝʟʘʪʴ ʢʨʫʛ ʠ ʚʟʚʝʩʠʪʴ ʝʛʦ; 

 

4. ʇʦʣʴʟʫʷʩʴ ʬʦʨʤʫʣʘʤʠ ʚʳʯʠʩʣʠʪʴ ʟʥʘʯʝʥʠʝ  
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5. ɺʳʯʠʩʣʠʪʴ ʥʘ ʤʠʢʨʦʢʘʣʴʢʫʣʷʪʦʨʝ ʟʥʘʯʝʥʠʝ, ʧʦʣʫʯʝʥʥʦʝ ʚ ʭʦʜʝ 

ʚʳʧʦʣʥʝʥʠʷ ʣʘʙʦʨʘʪʦʨʥʦʡ ʨʘʙʦʪʳ 

4. ʈʘʩʩʯʠʪʘʪʴ ʦʪʥʦʩʠʪʝʣʴʥʫʶ ʧʦʛʨʝʰʥʦʩʪʴ ʧʦʣʫʯʝʥʥʦʛʦ ʨʝʟʫʣʴʪʘʪʘ. 

 

ɺʳʚʦʜ 4. ɿʥʘʯʝʥʠʝ ʵʪʦʛʦ ʫʜʠʚʠʪʝʣʴʥʦʛʦ ʯʠʩʣʘ ʩ ʧʦʤʦʱʴʶ ʬʠʟʠʯʝʩʢʦʛʦ 

ʤʝʪʦʜʘ ʥʝ ʤʝʥʷʝʪʩʷ ʠ ʨʘʚʥʦ 3,14. 
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III .      ɺʳʚʦʜʳ 

ɺ ʭʦʜʝ ʧʨʦʚʝʜʝʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʫʟʥʘʣʠ, ʯʪʦ ʯʠʩʣʦ  ʦʯʝʥʴ ʠʥʪʝʨʝʩʥʦ ʠ 

ʥʝʫʣʦʚʠʤʦ. ʏʠʩʣʦ  ʦʙʣʘʜʘʝʪ ʩʚʦʡʩʪʚʘʤʠ: ʠʨʨʘʮʠʦʥʘʣʴʥʦʩʪʴ ʠ 

ʪʨʘʥʩʮʝʥʜʝʥʪʥʦʩʪʴʶ. 

ʆʥʦ ʧʨʠʤʝʥʷʝʪʩʷ ʚʦ ʤʥʦʛʠʭ ʥʘʫʢ. ɼʦ ʩʠʭ ʧʦʨ ʫʯʝʥʳʝ ʟʘʥʠʤʘʶʪʩʷ 

ʚʳʯʠʩʣʝʥʠʝʤ ʵʪʦʛʦ ʯʠʩʣʘ. 

ʀʩʩʣʝʜʫʷ ʯʠʩʣʦ, ʧʨʠʰʣʠ ʢ ʩʣʝʜʫʶʱʠʤ ʚʳʚʦʜʘʤ 

1. ʏʝʤ ʙʦʣʴʰʝ ʫʯʝʥʳʝ ʟʘʥʠʤʘʣʠʩʴ ʠʟʫʯʝʥʠʝʤ ʯʠʩʣʘ, ʪʝʤ ʪʦʯʥʝʝ ʩʪʘʣʠ ʝʛʦ 

ʨʝʟʫʣʴʪʘʪʳ, ʚʳʯʠʩʣʷʷ ʚʩʝ ʙʦʣʴʰʝ ʠ ʙʦʣʴʰʝ ʟʥʘʢʦʚ. 

2. ɿʥʘʯʝʥʠʝ ʯʠʩʣʘ  ʨʘʚʥʘ 3,14 ʜʣʷ ʣʶʙʦʡ ʦʢʨʫʞʥʦʩʪʠ. ɼʣʷ ʵʪʦʛʦ ʥʫʞʥʦ 

ʥʘʡʪʠ ʮʝʥʪʨ, ʯʪʦʙʳ ʪʦʯʥʦ ʠʟʤʝʨʠʪʴ ʜʠʘʤʝʪʨ. ʉʫʱʝʩʪʚʫʝʪ ʥʝʩʢʦʣʴʢʦ ʩʧʦʩʦʙʦʚ 

ʥʘʭʦʞʜʝʥʠʷ ʮʝʥʪʨʘ ʦʢʨʫʞʥʦʩʪʠ. 

3. ʄʦʞʥʦ ʚʳʯʠʩʣʠʪʴ ʟʥʘʯʝʥʠʝ , ʠʩʧʦʣʴʟʫʷ ʠʟʤʝʨʝʥʠʝ ʩ ʧʦʤʦʱʴʶ 

ʚʟʚʝʰʠʚʘʥʠʷ (ʬʠʟʠʯʝʩʢʠʡ ʤʝʪʦʜ). 

ɺ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʣʫʯʝʥʳ ʨʝʟʫʣʴʪʘʪʳ: 

1. ʇʨʦʚʝʜʝʥʘ ʧʨʘʢʪʠʯʝʩʢʘʷ ʨʘʙʦʪʘ ʧʦ ʥʘʭʦʞʜʝʥʠʶ ʯʠʩʣʘ . 

2. ʇʨʦʚʝʜʝʥʘ ʣʘʙʦʨʘʪʦʨʥʘʷ ʨʘʙʦʪʘ 

3. ʉʦʩʪʘʚʣʝʥ ʙʫʢʣʝʪ 

4. ʉʦʟʜʘʥʘ ʧʨʝʟʝʥʪʘʮʠʷ. 
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