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ʏʘʩʪʴ 1. çʊɽʆʈʀʗ ɺɽʈʆʗʊʅʆʉʊɽʁè 

 

ɺɺɽɼɽʅʀɽ 

ʎʝʣʴʶ ʠʟʫʯʝʥʠʷ ʢʫʨʩʘ çʊʝʦʨʠʷ ʚʝʨʦʷʪʥʦʩʪʝʡè ʷʚʣʷʝʪʩʷ ʨʘʟʚʠʪʠʝ ʫ ʩʪʫ-

ʜʝʥʪʦʚ ʥʘʚʳʢʦʚ:  

- ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʤʳʰʣʝʥʠʷ; 

- ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʠ ʦʩʥʦʚ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʤʦʜʝ-

ʣʠʨʦʚʘʥʠʷ; 

- ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʢʫʣʴʪʫʨʳ. 

ʌʫʥʜʘʤʝʥʪʘʣʴʥʦʩʪʴ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʧʦʜʛʦʪʦʚʢʠ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʜʦʩʪʘ-

ʪʦʯʥʫʶ ʦʙʱʥʦʩʪʴ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʧʦʥʷʪʠʡ ʠ ʢʦʥʩʪʨʫʢʮʠʡ, ʦʙʝʩʧʝʯʠʚʘʶɦ ʫʶ 

ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʠʭ ʧʨʠʤʝʥʠʤʦʩʪʠ, ʪʦʯʥʦʩʪʴ ʬʦʨʤʫʣʠʨʦʚʦʢ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ 

ʩʚʦʡʩʪʚ ʠʟʫʯʘʝʤʳʭ ʦʙʲʝʢʪʦʚ, ʣʦʛʠʯʝʩʢʫʶ ʩʪʨʦʛʦʩʪʴ ʠʟʣʦʞʝʥʠʷ ʤʘʪʝʤʘʪʠʢʠ, 

ʦʧʠʨʘʶʱʫʶʩʷ ʥʘ ʘʜʝʢʚʘʪʥʳʡ ʩʦʚʨʝʤʝʥʥʳʡ ʤʘʪʝʤʘʪʠʯʝʩʢʠʡ ʷʟʳʢ. 

ʉʪʫʜʝʥʪ ʜʦʣʞʝʥ ʠʤʝʪʴ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʚʘʞʥʝʡʰʠʭ ʧʦʥʷʪʠʷʭ ʪʝʦʨʠʠ ʚʝ-

ʨʦʷʪʥʦʩʪʝʡ, ʥʘ ʦʩʥʦʚʝ ʢʦʪʦʨʳʭ ʚʦʟʤʦʞʥʳ ʢʦʨʨʝʢʪʥʦʝ ʠʭ ʧʨʠʤʝʥʝʥʠʝ ʚ ʧʨʘʢʪʠ-

ʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʘ ʪʘʢʞʝ ʧʦʚʳʰʝʥʠʝ ʠʤ ʩʚʦʝʡ ʢʚʘʣʠʬʠʢʘʮʠʠ. 

 

ʂʘʨʪʘ ʤʝʞʧʨʝʜʤʝʪʥʳʭ ʩʚʷʟʝʡ 

 

ʄʘʪ. ʩʪʘʪʠʩʪʠʢʘ 

 

 

 

ʉʪʘʪʠʩʪʠʢʘ 

 ʕʢʦʥʦʤʠʢʦ-

ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʤʝʪʦʜʳ  

ʠ ʤʦʜʝʣʠ 

 

 

    

  ʊʝʦʨʠʷ 

ʚʝʨʦʷʪʥʦʩʪʝʡ 
  

 

 

    

ʃʠʥʝʡʥʘʷ 

ʘʣʛʝʙʨʘ 

  

 

 

 ʄʘʪʝʤʘʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ 
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ɺʓʇʀʉʂɸ ʀɿ ɻʆʉʋɼɸʈʉʊɺɽʅʅʆɻʆ ʆɹʈɸɿʆɺɸʊɽʃʔʅʆɻʆ 

ʉʊɸʅɼɸʈʊɸ ɺʓʉʐɽɻʆ ʇʈʆʌɽʉʉʀʆʅɸʃʔʅʆɻʆ ʆɹʈɸɿʆɺɸʅʀʗ 

ʉʇɽʎʀɸʃʔʅʆʉʊʔ 060500 ð çɹʋʍɻɸʃʊɽʈʉʂʀʁ ʋʏɽʊ, 

ɸʅɸʃʀɿ ʀ ɸʋɼʀʊè 

 

ʆʙʱʠʝ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʠ ʝʩʪʝʩʪʚʝʥʥʦʥʘʫʯʥʳʝ ʜʠʩʮʠʧʣʠʥʳ 

ʌʝʜʝʨʘʣʴʥʳʡ ʢʦʤʧʦʥʝʥʪ 

 

ʄʘʪʝʤʘʪʠʢʘ (ɽʅ.ʌ.01) 

 

ʊʝʦʨʠʷ ʚʝʨʦʷʪʥʦʩʪʝʡ ʠ ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʩʪʘʪʠʩʪʠʢʘ: ʩʣʫʯʘʡʥʳʝ ʩʦʙʳʪʠʷ; 

ʯʘʩʪʦʪʘ ʠ ʚʝʨʦʷʪʥʦʩʪʴ; ʦʩʥʦʚʥʳʝ ʬʦʨʤʫʣʳ ʜʣʷ ʚʳʯʠʩʣʝʥʠʷ ʚʝʨʦʷʪʥʦʩʪʝʡ; ʩʣʫ-

ʯʘʡʥʳʝ ʚʝʣʠʯʠʥʳ; ʯʠʩʣʦʚʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʜʠʩʢʨʝʪʥʦʡ ʠ ʥʝʧʨʝʨʳʚʥʦʡ ʩʣʫ-

ʯʘʡʥʳʭ ʚʝʣʠʯʠʥ; ʥʦʨʤʘʣʴʥʳʡ ʟʘʢʦʥ ʨʘʩʧʨʝʜʝʣʝʥʠʷ; ʛʝʥʝʨʘʣʴʥʘʷ ʩʦʚʦʢʫʧʥʦʩʪʴ ʠ 

ʚʳʙʦʨʢʘ; ʦʮʝʥʢʠ ʧʘʨʘʤʝʪʨʦʚ; ʢʦʨʨʝʣʷʮʠʷ ʠ ʨʝʛʨʝʩʩʠʷ. 
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ʈɸɹʆʏɸʗ ʇʈʆɻʈɸʄʄɸ 

 

ʊʝʤʘ 1. ʄʥʦʞʝʩʪʚʘ ʠ ʜʝʡʩʪʚʠʷ ʥʘʜ ʥʠʤʠ 

ʇʨʝʜʤʝʪ ʪʝʦʨʠʠ ʚʝʨʦʷʪʥʦʩʪʝʡ. ʇʦʥʷʪʠʝ ʤʥʦʞʝʩʪʚʘ. ʇʝʨʝʩʝʯʝʥʠʝ, ʦʙʲʝʜʠ-

ʥʝʥʠʝ, ʨʘʟʥʦʩʪʴ, ʫʤʥʦʞʝʥʠʝ ʤʥʦʞʝʩʪʚ. 

 

ʊʝʤʘ 2. ʂʦʤʙʠʥʘʪʦʨʠʢʘ 

ɺʳʙʦʨʢʠ ʙʝʟ ʧʦʚʪʦʨʝʥʠʡ. ʈʘʟʤʝʱʝʥʠʷ, ʧʝʨʝʩʪʘʥʦʚʢʠ ʠ ʩʦʯʝʪʘʥʠʷ ʙʝʟ ʧʦ-

ʚʪʦʨʝʥʠʡ. 

 

ʊʝʤʘ 3. ɺʳʙʦʨʢʠ ʩ ʧʦʚʪʦʨʝʥʠʷʤʠ 

ʈʘʟʤʝʱʝʥʠʷ, ʧʝʨʝʩʪʘʥʦʚʢʠ ʠ ʩʦʯʝʪʘʥʠʷ ʩ ʧʦʚʪʦʨʝʥʠʷʤʠ 

 

ʊʝʤʘ 4. ɸʣʛʝʙʨʘ ʩʦʙʳʪʠʡ 
ʇʨʦʩʪʨʘʥʩʪʚʦ ʵʣʝʤʝʥʪʘʨʥʳʭ ʩʦʙʳʪʠʡ. 

 

ʊʝʤʘ 5. ɺʝʨʦʷʪʥʦʩʪʴ ʩʦʙʳʪʠʷ 

ʇʦʥʷʪʠʝ ʩʣʫʯʘʡʥʦʛʦ ʩʦʙʳʪʠʷ. ʂʣʘʩʩʠʯʝʩʢʦʝ ʠ ʛʝʦʤʝʪʨʠʯʝʩʢʦʝ ʦʧʨʝʜʝʣʝ-

ʥʠʝ ʚʝʨʦʷʪʥʦʩʪʠ. ɹʠʥʦʤ ʅʴʶʪʦʥʘ. ʕʣʝʤʝʥʪʘʨʥʘʷ ʪʝʦʨʠʷ ʚʝʨʦʷʪʥʦʩʪʝʡ.  

 

ʊʝʤʘ 6. ʆʩʥʦʚʥʳʝ ʪʝʦʨʝʤʳ ʪʝʦʨʠʠ ʚʝʨʦʷʪʥʦʩʪʝʡ 

ʊʝʦʨʝʤʘ ʩʣʦʞʝʥʠʷ ʚʝʨʦʷʪʥʦʩʪʝʡ. ʊʝʦʨʝʤʘ ʫʤʥʦʞʝʥʠʷ ʚʝʨʦʷʪʥʦʩʪʝʡ. ʌʦʨ-

ʤʫʣʘ ʧʦʣʥʦʡ ʚʝʨʦʷʪʥʦʩʪʠ. 

 

ʊʝʤʘ 7. ʄʝʪʦʜʳ ʚʳʯʠʩʣʝʥʠʷ ʚʝʨʦʷʪʥʦʩʪʝʡ 

ʉʭʝʤʘ ɹʝʨʥʫʣʣʠ. 

 

ʊʝʤʘ 8. ɼʠʩʢʨʝʪʥʳʝ ʩʣʫʯʘʡʥʳʝ ʚʝʣʠʯʠʥʳ 

ʌʫʥʢʮʠʷ ʨʘʩʧʨʝʜʝʣʝʥʠʷ, ʝʝ ʩʚʦʡʩʪʚʘ. ʄʘʪʝʤʘʪʠʯʝʩʢʦʝ ʦʞʠʜʘʥʠʝ ʠ ʜʠʩ-

ʧʝʨʩʠʷ ʥʝʧʨʝʨʳʚʥʦʡ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ. 

 

ʊʝʤʘ 9. ʅʝʧʨʝʨʳʚʥʳʝ ʩʣʫʯʘʡʥʳʝ ʚʝʣʠʯʠʥʳ 

ʌʫʥʢʮʠʷ ʨʘʩʧʨʝʜʝʣʝʥʠʷ, ʧʣʦʪʥʦʩʪʴ ʨʘʩʧʨʝʜʝʣʝʥʠʷ, ʠʭ ʚʟʘʠʤʦʩʚʷʟʴ ʠ 

ʩʚʦʡʩʪʚʘ. ʄʘʪʝʤʘʪʠʯʝʩʢʦʝ ʦʞʠʜʘʥʠʝ ʠ ʜʠʩʧʝʨʩʠʷ ʥʝʧʨʝʨʳʚʥʦʡ ʩʣʫʯʘʡʥʦʡ ʚʝ-

ʣʠʯʠʥʳ. 

 

ʊʝʤʘ 10. ʆʩʥʦʚʥʳʝ ʟʘʢʦʥʳ ʨʘʩʧʨʝʜʝʣʝʥʠʷ 

ɹʠʥʦʤʠʘʣʴʥʳʡ ʟʘʢʦʥ ʨʘʩʧʨʝʜʝʣʝʥʠʷ. ʈʘʚʥʦʤʝʨʥʳʡ ʟʘʢʦʥ ʨʘʩʧʨʝʜʝʣʝʥʠʷ. 

ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʇʫʘʩʩʦʥʘ. ʇʦʢʘʟʘʪʝʣʴʥʳʡ ʟʘʢʦʥ ʨʘʩʧʨʝʜʝʣʝʥʠʷ. ʅʦʨʤʘʣʴʥʦʝ 

ʨʘʩʧʨʝʜʝʣʝʥʠʝ. ʉʪʘʥʜʘʨʪʥʦʝ (ʥʦʨʤʠʨʦʚʘʥʥʦʝ) ʥʦʨʤʘʣʴʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ. ɺʝ-

ʨʦʷʪʥʦʩʪʴ ʧʦʧʘʜʘʥʠʷ ʚ ʟʘʜʘʥʥʳʡ ʠʥʪʝʨʚʘʣ ʥʦʨʤʘʣʴʥʦ ʨʘʩʧʨʝʜʝʣʝʥʥʦʡ ʩʣʫʯʘʡ-

ʥʦʡ ʚʝʣʠʯʠʥʳ. ɺʝʨʦʷʪʥʦʩʪʴ ʟʘʜʘʥʥʦʛʦ ʦʪʢʣʦʥʝʥʠʷ ʥʦʨʤʘʣʴʥʦ ʨʘʩʧʨʝʜʝʣʝʥʥʦʡ 

ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ ʦʪ ʩʚʦʝʛʦ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʦʞʠʜʘʥʠʷ. ʇʨʘʚʠʣʦ ʪʨʝʭ ʩʠʛʤ. 

ʃʦʢʘʣʴʥʘʷ ʠ ʠʥʪʝʛʨʘʣʴʥʘʷ ʪʝʦʨʝʤʳ ʃʘʧʣʘʩʘ. 
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ʊʝʤʘ 11. ʇʨʝʜʝʣʴʥʳʝ ʪʝʦʨʝʤʳ ʪʝʦʨʠʠ ʚʝʨʦʷʪʥʦʩʪʝʡ 

ʇʦʥʷʪʠʝ ʦ ʟʘʢʦʥʝ ʙʦʣʴʰʠʭ ʯʠʩʝʣ. ʅʝʨʘʚʝʥʩʪʚʘ ʄʘʨʢʦʚʘ, ʏʝʙʳʰʝʚʘ. ʊʝʦ-

ʨʝʤr ʏʝʙʳʰʝʚʘ, ɹʝʨʥʫʣʣʠ, ʇʫʘʩʩʦʥʘ. ʇʦʥʷʪʠʝ ʦ çʮʝʥʪʨʘʣʴʥʦʡ ʧʨʝʜʝʣʴʥʦʡ ʪʝʦ-

ʨʝʤʝè ʃʷʧʫʥʦʚʘ. 

 

ʊʝʤʘ 12. ʏʠʩʣʦʚʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʣʫʯʘʡʥʳʭ ʚʝʢʪʦʨʦʚ 

ʋʩʣʦʚʥʳʝ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʦʞʠʜʘʥʠʷ ʌʫʥʢʮʠʠ ʨʝʛʨʝʩʩʠʠ. ʂʦʚʘʨʠʘʮʠʦʥ-

ʥʘʷ ʤʘʪʨʠʮʘ. ʂʦʵʬʬʠʮʠʝʥʪʳ ʢʦʨʨʝʣʷʮʠʠ. ʌʫʥʢʮʠʠ ʩʣʫʯʘʡʥʳʭ ʚʝʣʠʯʠʥ ʠ ʩʣʫ-

ʯʘʡʥʳʭ ʚʝʢʪʦʨʦʚ, ʠʭ ʟʘʢʦʥʳ ʨʘʩʧʨʝʜʝʣʝʥʠʷ. 

 

ʊʝʤʘ 13. ʕʣʝʤʝʥʪʳ ʪʝʦʨʠʠ ʩʣʫʯʘʡʥʳʭ ʧʨʦʮʝʩʩʦʚ 

ʠ ʪʝʦʨʠʠ ʤʘʩʩʦʚʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ 

ʇʦʥʷʪʠʷ ʩʣʫʯʘʡʥʦʛʦ ʧʨʦʮʝʩʩʘ ʎʝʧʠ ʄʘʨʢʦʚʘ. ʇʨʠʤʝʥʝʥʠʝ ʚ ʩʦʮʠʘʣʥɹʦ-

ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ. 
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ʂʈɸʊʂʀʁ ʂʋʈʉ ʃɽʂʎʀʁ 

 

ʆʉʅʆɺʅʓɽ ʇʆʅʗʊʀʗ ʊɽʆʈʀʀ ʄʅʆɾɽʉʊɺ 

 

ʄʥʦʞʝʩʪʚʦ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʦʝʜʠʥʝʥʠʝ, ʩʦʚʦʢʫʧʥʦʩʪʴ, ʩʦʙʨʘʥʠʝ ʥʝ-

ʢʦʪʦʨʳʭ ʧʨʝʜʤʝʪʦʚ, ʦʙʲʝʜʠʥʝʥʥʳʭ ʧʦ ʢʘʢʦʤʫ-ʣʠʙʦ ʧʨʠʟʥʘʢʫ. ʅʘʧʨʠʤʝʨ, ʤʥʦʞʝ-

ʩʪʚʦ ʩʪʫʜʝʥʪʦʚ ʦʜʥʦʡ ʛʨʫʧʧʳ, ʙʫʢʚʳ ʘʣʬʘʚʠʪʘ ʠ ʪ.ʜ. 

ʇʨʠʤʝʨʳ ʙʝʩʢʦʥʝʯʥʳʭ ʯʠʩʣʦʚʳʭ ʤʥʦʞʝʩʪʚ: 

N ð ʤʥʦʞʝʩʪʚʦ ʥʘʪʫʨʘʣʴʥʳʭ ʯʠʩʝʣ (1, 2, 3, 4,é); 

Z ð ʤʥʦʞʝʩʪʚʦ ʮʝʣʳʭ ʯʠʩʝʣ (ï1, ï5, 10, é); 

Q ð ʤʥʦʞʝʩʪʚʦ ʨʘʮʠʦʥʘʣʴʥʳʭ ʯʠʩʝʣ (ï2, 5.6, 100.56, é); 

R ð ʤʥʦʞʝʩʪʚʦ ʜʝʡʩʪʚʠʪʝʣʴʥʳʭ ʯʠʩʝʣ (p, 2 , 2, 100); 

C ð ʤʥʦʞʝʩʪʚʦ ʢʦʤʧʣʝʢʩʥʳʭ ʯʠʩʝʣ (2 + i, 5 ï 3i). 

ʇʨʝʜʤʝʪʳ, ʠʟ ʢʦʪʦʨʳʭ ʩʦʩʪʦʠʪ ʤʥʦʞʝʩʪʚʦ, ʥʘʟʳʚʘʶʪʩʷ ʝʛʦ ʵʣʝʤʝʥʪʘʤʠ. 

ʅʘʧʨʠʤʝʨ, çʂè ð ʵʣʝʤʝʥʪ ʤʥʦʞʝʩʪʚʘ ʙʫʢʚ ʨʫʩʩʢʦʛʦ ʘʣʬʘʚʠʪʘ. 

ʕʣʝʤʝʥʪʳ ʤʥʦʞʝʩʪʚʘ ʦʙʦʟʥʘʯʘʶʪʩʷ ʧʨʦʧʠʩʥʳʤʠ ʙʫʢʚʘʤʠ ʣʘʪʠʥʩʢʦʛʦ ʠʣʠ 

ʛʨʝʯʝʩʢʦʛʦ ʘʣʬʘʚʠʪʘ, ʥʘʧʨʠʤʝʨ: {ʘ1, ʘ2, ʘ3}. ɼʣʷ ʦʙʦʟʥʘʯʝʥʠʷ ʤʥʦʞʝʩʪʚ ʠʩʧʦʣʴ-

ʟʫʶʪ ʟʘʛʣʘʚʥʳʝ ʙʫʢʚʳ ʣʘʪʠʥʩʢʦʛʦ ʘʣʬʘʚʠʪʘ: A, ɺé ɿʘʧʠʩʴ a Í ɸ ʦʟʥʘʯʘʝʪ, ʯʪʦ 

ʵʣʝʤʝʥʪ a ʧʨʠʥʘʜʣʝʞʠʪ ʤʥʦʞʝʩʪʚʫ ɸ, a Î ɸ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʵʣʝʤʝʥʪ a ʥʝ ʧʨʠʥʘʜ-

ʣʝʞʠʪ ʤʥʦʞʝʩʪʚʫ ɸ. ʊʘʢ, 2 Í N ð ʯʠʩʣʦ 2 ʧʨʠʥʘʜʣʝʞʠʪ ʤʥʦʞʝʩʪʚʫ ʥʘʪʫʨʘʣʴ-

ʥʳʭ ʯʠʩʝʣ. 

ʄʥʦʞʝʩʪʚʦ ʩʯʠʪʘʝʪʩʷ ʟʘʜʘʥʥʳʤ, ʝʩʣʠ ʧʝʨʝʯʠʩʣʝʥʳ ʚʩʝ ʝʛʦ ʵʣʝʤʝʥʪʳ ʠʣʠ 

ʟʘʜʘʥʦ ʩʚʦʡʩʪʚʦ (ʧʨʠʟʥʘʢ) ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʵʣʝʤʝʥʪʦʚ ʜʘʥʥʦʤʫ ʤʥʦʞʝʩʪʚʫ.  

ʅʘʧʨʠʤʝʨ, ʝʩʣʠ ɸ ð ʤʥʦʞʝʩʪʚʦ ʯʝʪʥʳʭ ʥʘʪʫʨʘʣʴʥʳʭ ʯʠʩʝʣ, ʝʛʦ ʤʦʞʥʦ ʟʘʜʘʪʴ 

ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: ɸ = {x Î N|x Ĥ 2} (Ĥ ð ʢʨʘʪʥʦ). 

ɽʩʣʠ ʤʥʦʞʝʩʪʚʦ ʥʝ ʩʦʜʝʨʞʠʪ ʥʠ ʦʜʥʦʛʦ ʵʣʝʤʝʥʪʘ, ʪʦ ʦʥʦ ʥʘʟʳʚʘʝʪʩʷ ʧʫ-

ʩʪʳʤ ʠ ʦʙʦʟʥʘʯʘʝʪʩʷ: Å. ʄʥʦʞʝʩʪʚʦ ɺ ʥʘʟʳʚʘʝʪʩʷ ʧʦʜʤʥʦʞʝʩʪʚʦʤ ʤʥʦʞʝʩʪʚʘ ɸ, 

ʝʩʣʠ ʚʩʝ ʵʣʝʤʝʥʪʳ ʤʥʦʞʝʩʪʚʘ ɺ ʷʚʣʷʶʪʩʷ ʵʣʝʤʝʥʪʘʤʠ ʤʥʦʞʝʩʪʚʘ ɸ: ɺ Ë ɸ, ʵʪʦ 

ʦʟʥʘʯʘʝʪ, ʯʪʦ ʤʥʦʞʝʩʪʚʦ ɺ çʚʢʣʶʯʘʝʪʩʷè ʚ ʤʥʦʞʝʩʪʚʦ ɸ. ʇʫʩʪʦʝ ʤʥʦʞʝʩʪʚʦ ʷʚ-

ʣʷʝʪʩʷ ʧʦʜʤʥʦʞʝʩʪʚʦʤ ʣʶʙʦʛʦ ʤʥʦʞʝʩʪʚʘ. ʃʶʙʦʝ ʤʥʦʞʝʩʪʚʦ ʷʚʣʷʝʪʩʷ ʧʦʜʤʥʦ-

ʞʝʩʪʚʦʤ ʩʘʤʦʛʦ ʩʝʙʷ. 

ʇʨʠʤʝʨ 1. 

ʇʫʩʪʴ ɸ = {1, 2, 3, 4}. ʅʘʡʪʠ ʚʩʝ ʧʦʜʤʥʦʞʝʩʪʚʘ ʤʥʦʞʝʩʪʚʘ ɸ. 

ʈʝʰʝʥʠʝ: 

ʇʦʜʤʥʦʞʝʩʪʚʘʤʠ ʤʥʦʞʝʩʪʚʘ ɸ ʷʚʣʷʶʪʩʷ: 

Å, {1,2,3,4}, {1}, {2}, {3}, {4}, {2,4}, {1,3}, {1,2} {1,4}, {4,3}, {2,3}, 

{3,4,1}, {4,1,2}, {1,2,3}, {2,3,4}.§ 

ʈʘʚʥʳʤʠ (ʦʜʠʥʘʢʦʚʳʤʠ) ʷʚʣʷʶʪʩʷ ʤʥʦʞʝʩʪʚʘ, ʩʦʩʪʦʷʱʠʝ ʠʟ ʦʜʥʠʭ ʠ ʪʝʭ 

ʞʝ ʵʣʝʤʝʥʪʦʚ. 
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ʆʇɽʈɸʎʀʀ ʅɸɼ ʄʅʆɾɽʉʊɺɸʄʀ 

ʇʝʨʝʩʝʯʝʥʠʝ ʤʥʦʞʝʩʪʚ 

 

ʇʝʨʝʩʝʯʝʥʠʝʤ ʜʚʫʭ ʤʥʦʞʝʩʪʚ ɸ ʠ ɺ ʥʘʟʳʚʘʝʪʩʷ ʤʥʦʞʝʩʪʚʦ ʉ, ʩʦʩʪʦʷʱʝʝ 

ʠʟ ʚʩʝʭ ʵʣʝʤʝʥʪʦʚ, ʧʨʠʥʘʜʣʝʞʘʱʠʭ ʦʙʦʠʤ ʤʥʦʞʝʩʪʚʘʤ ɸ ʠ ɺ. ʆʙʦʟʥʘʯʘʝʪʩʷ ʉ = 

= ɸ Æ ɺ, ʛʨʘʬʠʯʝʩʢʠ ʠʟʦʙʨʘʞʝʥʦ ʥʘ ʨʠʩ. 1. 

ʇʨʠʤʝʨ 2. 

ɸ ð ʤʥʦʞʝʩʪʚʦ ʥʘʪʫʨʘʣʴʥʳʭ ʯʠʩʝʣ, ʢʨʘʪʥʳʭ 2: ɸ = {x Í N|x Ĥ2}, ɺ ð 

ʤʥʦʞʝʩʪʚʦ ʥʘʪʫʨʘʣʴʥʳʭ ʯʠʩʝʣ, ʢʨʘʪʥʳʭ 3: ɺ = {x Í N|xĤ3}. ʅʘʡʪʠ ʉ = ɸ Æ ɺ. 

ʈʝʰʝʥʠʝ: 

ʉ ð ʤʥʦʞʝʩʪʚʦ ʯʠʩʝʣ, ʢʨʘʪʥʦʝ ʰʝʩʪʠ. ʉ = {x Í N|x Ĥ6}.§ 

 

ɸ                               ɺ 

 
ʈʠʩ. 1. 

 

ʆʙʲʝʜʠʥʝʥʠʝ ʤʥʦʞʝʩʪʚ 

ʆʙʲʝʜʠʥʝʥʠʝʤ ʤʥʦʞʝʩʪʚ ɸ ʠ ɺ ʥʘʟʳʚʘʝʪʩʷ ʤʥʦʞʝʩʪʚʦ ʉ, ʢʦʪʦʨʦʝ ʩʦʩʪʦʠʪ 

ʠʟ ʚʩʝʭ ʵʣʝʤʝʥʪʦʚ ʤʥʦʞʝʩʪʚ ɸ ʠ ɺ. ʆʙʦʟʥʘʯʘʝʪʩʷ  

ʉ = ɸ Ç ɺ, ʛʨʘʬʠʯʝʩʢʠ ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʘ ʨʠʩ. 2. 

 

ɸ                              ɺ 

 
ʈʠʩ. 2. 

 

ʇʨʠʤʝʨ 3. 

ɸ = {1, 2, 3}, ɺ = {2, 3, 4}. 

ʅʘʡʪʠ: ʉ = ɸ Ç ɺ 

ʈʝʰʝʥʠʝ:  

ʉ = {1, 2, 3, 4}       § 

 

ʉʚʦʡʩʪʚʘ ʦʧʝʨʘʮʠʡ ʥʘʜ ʤʥʦʞʝʩʪʚʘʤʠ 

ʂʦʤʤʫʪʘʪʠʚʥʦʩʪʴ: ɸ Æ ɺ = ɺ Æ ɸ, ɺ Ç ɸ = ɸ Ç ɺ 

ɸʩʩʦʮʠʘʪʠʚʥʦʩʪʴ: (ɸ Ç ɺ) Ç ʉ = ɸ Ç (ɺ Ç ʉ),  

(ɸ Æ ɺ) Æ ʉ = ɸ Æ (ɺ Æ ʉ) 

ɼʠʩʪʨʠʙʫʪʠʚʥʦʩʪʴ: (ɸ Ç ɺ) Æ ʉ = (ɸ Æ ʉ) Ç (ɺ Æ ʉ),  

(ɸ Æ ɺ) Ç ʉ = (ɸ Ç ʉ) Æ (ɺ Ç ʉ). 

 

ɺʳʯʠʪʘʥʠʝ ʤʥʦʞʝʩʪʚ. ɼʦʧʦʣʥʝʥʠʝ ʤʥʦʞʝʩʪʚ 

ʈʘʟʥʦʩʪʴʶ ʤʥʦʞʝʩʪʚ ɸ ʠ ɺ ʥʘʟʳʚʘʝʪʩʷ ʤʥʦʞʝʩʪʚʦ, ʩʦʩʪʦʷʱʝʝ ʠʟ ʵʣʝʤʝʥ-

ʪʦʚ ʤʥʦʞʝʩʪʚʘ ɸ, ʥʝ ʧʨʠʥʘʜʣʝʞʘʱʝʝ ʤʥʦʞʝʩʪʚʫ ɺ. ʆʙʦʟʥʘʯʘʝʪʩʷ ɸ\ɺ (ʨʠʩ. 3 ʩʤ. 

ʥʠʞʝ). 
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ʈʠʩ. 3. 

 

ʇʨʠʤʝʨ 4.  

ʘ) ɸ = {1, 2, 3, 4}, ɺ = {1, 4} 

ʙ) ɸ = {1, 2, 3}, ɺ = {1, 2, 3, 4} 

ʅʘʡʪʠ ɸ\ɺ: 

ʈʝʰʝʥʠʝ:  

ʘ) ɸ\ɺ = {2, 3}; 

ʙ) ɸ\ɺ = { Å }§ 

ɽʩʣʠ ɺ Ë ɸ, ʪʦ ɸ\ɺ ʥʘʟʳʚʘʝʪʩʷ ʜʦʧʦʣʥʝʥʠʝʤ ɺ ʜʦ ʤʥʦʞʝʩʪʚʘ ɸ. 

 

ʋʤʥʦʞʝʥʠʝ ʤʥʦʞʝʩʪʚ 

ʇʨʦʠʟʚʝʜʝʥʠʝʤ ʜʚʫʭ ʤʥʦʞʝʩʪʚ ɸ ʠ ɺ ʷʚʣʷʝʪʩʷ ʤʥʦʞʝʩʪʚʦ ʉ ʵʣʝʤʝʥʪʘʤʠ 

ʢʦʪʦʨʦʛʦ ʷʚʣʷʶʪʩʷ ʧʘʨʳ, ʩʦʩʪʘʚʣʝʥʥʳʝ ʠʟ ʚʩʝʭ ʵʣʝʤʝʥʪʦʚ ʤʥʦʞʝʩʪʚ ɸ ʠ ɺ. 

ʇʨʠʤʝʨ 5. 

ɸ = {1, 2}, ɺ ={3, 4}. ʅʘʡʪʠ ɸ*ɺ. 

ʈʝʰʝʥʠʝ. 

ɸ*ɺ = {(1, 3), (1, 4), (2, 3), (2, 4)}§ 

 

ɿʘʜʘʥʠʷ ʜʣʷ ʧʨʘʢʪʠʢʠ 
1. ʅʘʡʜʠʪʝ ʤʥʦʞʝʩʪʚʦ ʢʦʨʥʝʡ ʫʨʘʚʥʝʥʠʷ (ʭ2 ï 1)(ʭ2 + 5ʭ + 6) = 0 

2. ʅʘʡʜʠʪʝ ʤʥʦʞʝʩʪʚʦ ʚʩʝʭ ʮʝʣʳʭ ʯʠʩʝʣ, ʫʜʦʚʣʝʪʚʦʨʷʶʱʠʭ ʥʝʨʘʚʝʥʩʪʚʫ 

ʭ2 ¢ 5. 

3. ʇʫʩʪʴ ʄ ð ʤʥʦʞʝʩʪʚʦ ʚʩʝʭ ʢʦʨʥʝʡ ʫʨʘʚʥʝʥʠʷ ʭ5 + 3 ʭ4 + ʭ3 ï 1 = 0.  

ʂʘʢʠʝ ʠʟ ʯʠʩʝʣ 1, ï1, İ, ïİ ʷʚʣʷʶʪʩʷ ʵʣʝʤʝʥʪʘʤʠ ʤʥʦʞʝʩʪʚʘ ʄ? 

4. ʅʘʡʜʠʪʝ ʚʩʝ ʧʦʜʤʥʦʞʝʩʪʚʘ ʤʥʦʞʝʩʪʚʘ ɸ = {3, 4, 5} 

5. ʅʘʡʜʠʪʝ ɸ Æ ɺ, ɸ Ç ɺ, ɺ\ɸ, ʝʩʣʠ  

ʘ) ɸ = {3, 4, 5}, ɺ = {3, 5, 6} ɸ\ɺ 

ʙ) ɸ = {0, 1, 7, 8}, ɺ = {ï7, 0, 6, 9} 

ʚ) ɸ = {1, 3, 5, 7}, ɺ = {2, 4, 6, 8} 

ʛ) ɸ = {1, 2, 3}, ɺ = {ï1, 0, 1, 2, 3}. 

6. ʇʫʩʪʴ ʄ ð ʤʥʦʞʝʩʪʚʦ ʚʩʝʭ ʢʦʨʥʝʡ ʫʨʘʚʥʝʥʠʷ 2ʭ6 + ʭ3 + ʭ = 0. 

ʅʘʡʜʠʪʝ ʧʝʨʝʩʝʯʝʥʠʝ ʵʪʦʛʦ ʤʥʦʞʝʩʪʚʘ ʩ ʤʥʦʞʝʩʪʚʘʤʠ ɸ = {1, 2, 3}, 

ɺ = {0, 1, ï1}, ʉ = {ï2, ï1, 1}. 

7. ʅʘʡʜʠʪʝ ɸ\ʄ, ɺ\ʄ, C\ʄ ʧʦ ʜʘʥʥʳʤ ʧʨʝʜʳʜʫʱʝʛʦ ʥʦʤʝʨʘ. 

8. ʅʘʡʜʠʪʝ ʜʦʧʦʣʥʝʥʠʝ ʤʥʦʞʝʩʪʚʘ ɸ ʜʦ ʤʥʦʞʝʩʪʚʘ ɺ, ʝʩʣʠ 

ʘ) ɸ = {1, 2, 3}, ɺ = {0, 1, 2, 3, 5} 

ʙ) ɸ = {1, 2, 3}, ɺ = (0, 1, 2, 3, 4} 

ʚ) ɸ = {0, 1}, ɺ = {-1, 0, 1, 2}. 

9. ʏʝʤʫ ʨʘʚʥʳ ɸ Æ ɺ, ɸ Ç ɺ, ɺ\ɸ ʝʩʣʠ ɸ Ë ɺ? 

ɸ ɺ 
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10. ʅʘʡʜʠʪʝ ʤʥʦʞʝʩʪʚʘ ɸ Æ ɺ, ɸ Ç ɺ, ɸ Æ ʉ, ɸ Ç ʉ, ʉ Æ ɺ, ʉ Ç ɺ, ɸ Æ ɺ Æ 

Æ ʉ, ɸ Ç ɺ Ç ʉ. 

ɸ = {ï4, ï3, ï2, ï1, 0, 1, 2}, 

ɺ = {ï2, ï1, 0, 1, 2, 3, 4}, 

ʉ = {ï4, ï3, ï2, ï1, 0, 1, 2, 3, 4}. 

11. ʇʫʩʪʴ ɸ ð ʤʥʦʞʝʩʪʚʦ ʧʘʨʘʣʣʝʣʦʛʨʘʤʤʦʚ, ɺ ð ʤʥʦʞʝʩʪʚʦ ʧʨʷʤʦ-

ʫʛʦʣʴʥʠʢʦʚ, ʉ ð ʤʥʦʞʝʩʪʚʦ ʨʦʤʙʦʚ, D ð ʤʥʦʞʝʩʪʚʦ ʢʚʘʜʨʘʪʦʚ. ʅʘʡʜʠʪʝ ɸ Æ ɺ, 

ʉ Æ ɺ, ɸ Æ ɺ Æ ʉ Æ D, ɸ Ç ɺ Ç ʉ Ç D. 

 

 

ʂʆʄɹʀʅɸʊʆʈʀʂɸ 

ʆʙʱʠʝ ʧʨʘʚʠʣʘ ʢʦʤʙʠʥʘʪʦʨʠʢʠ 

ʇʨʘʚʠʣʦ ʩʫʤʤʳ: ʝʩʣʠ ʥʝʢʦʪʦʨʳʡ ʦʙʲʝʢʪ ɸ ʤʦʞʥʦ ʚʳʙʨʘʪʴ k ʩʧʦʩʦʙʘʤʠ, ʘ 

ʥʝʢʦʪʦʨʳʡ ʦʙʲʝʢʪ ɺ ð n ʩʧʦʩʦʙʘʤʠ, ʪʦ ʦʙʲʝʢʪ çʣʠʙʦ ɸ, ʣʠʙʦ ɺè, ʤʦʞʥʦ ʚʳ-

ʙʨʘʪʴ (k + n) ʩʧʦʩʦʙʘʤʠ. 

ʇʨʘʚʠʣʦ ʧʨʦʠʟʚʝʜʝʥʠʷ: ʝʩʣʠ ʦʙʲʝʢʪ ɸ ʤʦʞʥʦ ʚʳʙʨʘʪʴ m ʩʧʦʩʦʙʘʤʠ, ʘ ʧʦ-

ʩʣʝ ʪʘʢʦʛʦ ʚʳʙʦʨʘ ʢʘʞʜʳʡ ʦʙʲʝʢʪ ʤʦʞʥʦ ʚʳʙʨʘʪʴ k ʩʧʦʩʦʙʘʤʠ (ʥʝʟʘʚʠʩʠʤʦ ʦʪ 

ʚʳʙʦʨʘ ʦʙʲʝʢʪʘ ɸ), ʪʦ ʧʘʨʳ ʦʙʲʝʢʪʦʚ ɸ ʠ ɺ ʤʦʞʥʦ ʚʳʙʨʘʪʴ m*n ʩʧʦʩʦʙʘʤʠ. 

 

ɻʝʥʝʨʘʣʴʥʘʷ ʩʦʚʦʢʫʧʥʦʩʪʴ ʙʝʟ ʧʦʚʪʦʨʝʥʠʡ ʠ ʚʳʙʦʨʢʠ ʙʝʟ ʧʦʚʪʦʨʝʥʠʡ 

ɻʝʥʝʨʘʣʴʥʘʷ ʩʦʚʦʢʫʧʥʦʩʪʴ ð ʵʪʦ ʥʘʙʦʨ ʥʝʢʦʪʦʨʦʛʦ ʢʦʥʝʯʥʦʛʦ ʯʠʩʣʘ ʨʘʟ-

ʣʠʯʥʳʭ ʵʣʝʤʝʥʪʦʚ ʘ1, ʘ2, ʘ3, ʘ4, ʘ5,é ʘn. 

ɺʳʙʦʨʢʦʡ ʦʙʲʝʤʘ m (m ¢ n) ʥʘʟʳʚʘʝʪʩʷ ʧʨʦʠʟʚʦʣʴʥʘʷ ʛʨʫʧʧʘ ʠʟ m ʵʣʝʤʝʥ-

ʪʦʚ ʜʘʥʥʦʡ ʛʝʥʝʨʘʣʴʥʦʡ ʩʦʚʦʢʫʧʥʦʩʪʠ. 

ʉʨʘʚʥʠʤ ʫʟʦʨʳ ʥʝʩʢʦʣʴʢʠʭ ʧʝʩʪʨʳʭ ʣʝʥʪ, ʧʦʩʪʨʦʝʥʥʳʭ ʠʟ ʦʜʠʥʘʢʦʚʦʛʦ 

ʢʦʣʠʯʝʩʪʚʘ ʧʨʷʤʦʫʛʦʣʴʥʠʢʦʚ. 
    

    

    

 

ʕʪʠ ʣʝʥʪʳ ʤʦʛʫʪ ʦʪʣʠʯʘʪʴʩʷ ʣʠʙʦ ʦʢʨʘʩʢʦʡ, ʧʦ ʢʨʘʡʥʝʡ ʤʝʨʝ, ʦʜʥʦʛʦ 

ʢʚʘʜʨʘʪʘ, ʣʠʙʦ ʧʦʨʷʜʢʦʤ ʨʘʩʧʦʣʦʞʝʥʠʷ ʧʨʷʤʦʫʛʦʣʴʥʠʢʦʚ ʚ ʣʠʥʝʡʥʦʤ ʩʪʨʦʶ, 

ʣʠʙʦ ʠ ʪʝʤ, ʠ ʜʨʫʛʠʤ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʠʥʠʤʘʣʴʥʳʤ ʧʨʠʟʥʘʢʦʤ, ʦʪʣʠʯʘʶʱʠʤ ʦʜʥʫ ʚʳʙʦʨʢʫ 

ʦʙʲʝʤʘ m ʦʪ ʜʨʫʛʦʡ ʚʳʙʦʨʢʠ ʪʘʢʦʛʦ ʞʝ ʦʙʲʝʤʘ, ʤʦʞʝʪ ʙʳʪʴ: ʠʭ ʨʘʟʣʠʯʠʝ, ʧʦ 

ʢʨʘʡʥʝʡ ʤʝʨʝ, ʦʜʥʠʤ ʵʣʝʤʝʥʪʦʤ ʠʣʠ ʠʭ ʨʘʟʣʠʯʠʝ ʧʦʨʷʜʢʦʤ ʨʘʩʧʦʣʦʞʝʥʠʷ ʵʣʝ-

ʤʝʥʪʦʚ. 

ʈʘʟʤʝʱʝʥʠʷʤʠ ʙʝʟ ʧʦʚʪʦʨʝʥʠʡ ʠʟ n ʵʣʝʤʝʥʪʦʚ ʧʦ m ʥʘʟʳʚʘʶʪʩʷ ʪʘʢʠʝ ʚʳ-

ʙʦʨʢʠ, ʢʦʪʦʨʳʝ, ʠʤʝʷ ʧʦ m ʵʣʝʤʝʥʪʦʚ, ʚʳʙʨʘʥʥʳʭ ʠʟ ʯʠʩʣʘ ʜʘʥʥʳʭ n ʵʣʝʤʝʥʪʦʚ 

ʛʝʥʝʨʘʣʴʥʦʡ ʩʦʚʦʢʫʧʥʦʩʪʠ ʙʝʟ ʧʦʚʪʦʨʝʥʠʡ, ʦʪʣʠʯʘʶʪʩʷ ʦʜʥʘ ʦʪ ʜʨʫʛʦʡ ʣʠʙʦ ʩʦ-

ʩʪʘʚʦʤ ʵʣʝʤʝʥʪʦʚ, ʣʠʙʦ ʧʦʨʷʜʢʦʤ ʠʭ ʨʘʩʧʦʣʦʞʝʥʠʷ. 

ʇʨʠʤʝʨ 1. 

ʈʘʟʤʝʱʝʥʠʝʤ ʠʟ 10 ʵʣʝʤʝʥʪʦʚ ʧʦ ʪʨʠ ʷʚʣʷʝʪʩʷ ʩʦʚʦʢʫʧʥʦʩʪʴ ʪʨʝʭʟʥʘʯʥʳʭ 

ʥʦʤʝʨʦʚ ʤʘʰʠʥ, ʙʝʟ ʧʦʚʪʦʨʷʶʱʠʭʩʷ ʮʠʬʨ. 
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ʇʨʠʤʝʨ 2. 

ʀʟ ʪʨʝʭ ʵʣʝʤʝʥʪʦʚ ʘ, b, ʩ ʤʦʞʥʦ ʩʦʩʪʘʚʠʪʴ 3 ʨʘʟʤʝʱʝʥʠʷ ʧʦ ʦʜʥʦʤʫ ʵʣʝ-

ʤʝʥʪʫ: ʘ, b, ʩ; 6 ʨʘʟʤʝʱʝʥʠʡ ʧʦ ʜʚʘ ʵʣʝʤʝʥʪʘ, ʘb, ʘʩ, bʩ, ʩb, ʩʘ, bʘ; 6 ʨʘʟʤʝʱʝʥʠʡ 

ʧʦ ʪʨʠ ʵʣʝʤʝʥʪʘ ʘbʩ, bʩʘ, ʩʘb, bʘʩ, ʩbʘ, ʘʩb. § 

ʂʦʣʠʯʝʩʪʚʦ ʨʘʟʤʝʱʝʥʠʡ ʠʟ n ʵʣʝʤʝʥʪʦʚ ʧʦ m ʙʝʟ ʧʦʚʪʦʨʝʥʠʡ ʩʯʠʪʘʝʪʩʷ ʧʦ 

ʬʦʨʤʫʣʝ: 

m)!(n

n!
A

m
n

-
=  

ʇʝʨʝʩʪʘʥʦʚʢʘʤʠ ʠʟ n ʵʣʝʤʝʥʪʦʚ ʥʘʟʳʚʘʶʪʩʷ ʨʘʟʤʝʱʝʥʠʷ ʠʟ n ʵʣʝʤʝʥʪʦʚ 

ʧʦ n, ʪ.ʝ. ʨʘʟʤʝʱʝʥʠʷ, ʦʪʣʠʯʘʶʱʠʝʩʷ ʜʨʫʛ ʦʪ ʜʨʫʛʘ ʪʦʣʴʢʦ ʧʦʨʷʜʢʦʤ ʨʘʩʧʦʣʦʞʝ-

ʥʠʷ ʵʣʝʤʝʥʪʦʚ. 

ʇʨʠʤʝʨ 3. 

ʇʝʨʝʩʪʘʥʦʚʢʘ ʠʟ 10 ʵʣʝʤʝʥʪʦʚ ð ʩʦʚʦʢʫʧʥʦʩʪʴ ʜʝʩʷʪʠʟʥʘʯʥʳʭ ʥʦʤʝʨʦʚ 

ʤʘʰʠʥ. 

ʂʦʣʠʯʝʩʪʚʦ ʧʝʨʝʩʪʘʥʦʚʦʢ ʙʝʟ ʧʦʚʪʦʨʝʥʠʡ ʠʟ n ʵʣʝʤʝʥʪʦʚ ʩʯʠʪʘʝʪʩʷ ʧʦ 

ʬʦʨʤʫʣʝ: ʈn=n! 

ʇʨʠʤʝʨ 4. 

ʉʢʦʣʴʢʠʤʠ ʨʘʟʣʠʯʥʳʤʠ ʩʧʦʩʦʙʘʤʠ ʤʦʞʥʦ ʨʘʩʩʘʜʠʪʴ 10 ʯʝʣʦʚʝʢ ʥʘ ʦʜʥʦʡ 

ʩʢʘʤʝʡʢʝ? 

ʈʝʰʝʥʠʝ. 

ʈ10=10!=1*2*3*4*5*6*7*8*9*10=3628800 § 

ʉʦʯʝʪʘʥʠʷʤʠ ʠʟ n ʵʣʝʤʝʥʪʦʚ ʧʦ m ʙʝʟ ʧʦʚʪʦʨʝʥʠʡ ʥʘʟʳʚʘʶʪʩʷ ʪʘʢʠʝ ʨʘʟ-

ʤʝʱʝʥʠʷ ʠʟ n ʵʣʝʤʝʥʪʦʚ ʧʦ m ʙʝʟ ʧʦʚʪʦʨʝʥʠʡ, ʦʪʣʠʯʘʶʱʠʝʩʷ ʜʨʫʛ ʦʪ ʜʨʫʛʘ ʭʦʪʷ 

ʙʳ ʦʜʥʠʤ ʵʣʝʤʝʥʪʦʤ. 

ʏʠʩʣʦ ʪʘʢʠʭ ʩʦʯʝʪʘʥʠʡ ʧʦʜʩʯʠʪʳʚʘʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ: 
m)!m!(n

n!
C

m
n

-
=  

ʇʨʠʤʝʨ 5. 

ʅʘ ʪʨʝʥʠʨʦʚʢʘʭ ʟʘʥʠʤʘʝʪʩʷ 12 ʙʘʩʢʝʪʙʦʣʠʩʪʦʚ. ʉʢʦʣʴʢʦ ʤʦʞʝʪ ʙʳʪʴ ʦʙʨʘ-

ʟʦʚʘʥʦ ʩʪʘʨʪʦʚʳʭ ʧʷʪʝʨʦʢ. 

ʈʝʰʝʥʠʝ: 

792
54321

12111098

5125

125

12 =
ÖÖÖÖ

ÖÖÖÖ
=
¡-¡

=
)(

!
C  

ʆʙʦʙʱʠʤ ʧʦʣʫʯʝʥʥʳʝ ʩʚʝʜʝʥʠʷ ʚ ʪʘʙʣʠʮʝ. 

 

ɺʳʙʦʨʢʠ ʙʝʟ ʧʦʚʪʦʨʝʥʠʡ 

ʅʘʟʚʘʥʠʝ 
ʍʘʨʘʢʪʝʨʥʳʡ 

ʧʨʠʟʥʘʢ ʦʪʣʠʯʠʷ 
ʇʨʠʤʝʨ 

ʌʦʨʤʫʣʘ ʧʦʜʩʯʝʪʘ 

ʚʘʨʠʘʥʪʦʚ 

ʈʘʟʤʝʱʝʥʠʷ 
ʉʦʩʪʘʚ 

ʇʦʨʷʜʦʢ 

a, b, c ʠʟ 3 ʧʦ 2 

ab, bc, ca, ba, cb, ac 

m

nA =
)!(

!

mn

n

-
 

ʇʝʨʝʩʪʘʥʦʚʢʠ ʇʦʨʷʜʦʢ 
a, b, c ʠʟ 3 

abc, bca, cba, cab, bac, acb 
ʈn=n! 

ʉʦʯʝʪʘʥʠʷ ʉʦʩʪʘʚ 
a, b, c ʠʟ 3 ʧʦ 2 

ab, bc, ca 

m

nC =
)!(!

!

mnm

n

-
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ɿʘʜʘʥʠʷ ʜʣʷ ʧʨʘʢʪʠʢʠ 

1. ɺʳʯʠʩʣʠʪʴ 4!, 5!, 6! 

2. ɺʳʯʠʩʣʠʪʴ 
5

7A , ʈ5, 
5

7C . 

3. ɺ ʢʣʘʩʩʝ 30 ʫʯʝʥʠʢʦʚ, ʥʝʦʙʭʦʜʠʤʦ ʠʟʙʨʘʪʴ ʩʪʘʨʦʩʪʫ, ʢʫʣʴʪʦʨʛʘ ʠ ʢʘʟʥʘ-

ʯʝʷ ʢʣʘʩʩʘ. ʉʢʦʣʴʢʠʤʠ ʩʧʦʩʦʙʘʤʠ ʤʦʞʥʦ ʦʙʨʘʟʦʚʘʪʴ ʨʫʢʦʚʦʜʷʱʫʶ ʪʨʦʡʢʫ, ʝʩʣʠ 

ʦʜʥʦ ʣʠʮʦ ʤʦʞʝʪ ʟʘʥʠʤʘʪʴ ʪʦʣʴʢʦ ʦʜʠʥ ʧʦʩʪ? (24360). 

4. ʉʢʦʣʴʢʦ ʨʘʟʥʳʭ ʧʷʪʠʟʥʘʯʥʳʭ ʯʠʩʝʣ ʤʦʞʥʦ ʩʦʩʪʘʚʠʪʴ ʠʟ ʮʠʬʨ 1, 2, 3, 4, 

5 ʧʨʠ ʫʩʣʦʚʠʠ, ʯʪʦ ʥʠ ʦʜʥʘ ʮʠʬʨʘ ʥʝ ʧʦʚʪʦʨʷʝʪʩʷ? (120). 

5. ʉʢʦʣʴʢʦ ʨʘʟʥʳʭ ʩʪʘʨʪʦʚʳʭ ʰʝʩʪʝʨʦʢ ʤʦʞʥʦ ʦʙʨʘʟʦʚʘʪʴ ʠʟ 10 ʚʦʣʝʡʙʦ-

ʣʠʩʪʦʚ? (210). 

6. ɺ ʢʨʫʞʢʝ ʤʘʪʝʤʘʪʠʢʦʚ 25 ʯʝʣʦʚʝʢ. ʅʝʦʙʭʦʜʠʤʦ ʠʟʙʨʘʪʴ ʧʨʝʜʩʝʜʘʪʝʣʷ 

ʢʨʫʞʢʘ, ʝʛʦ ʟʘʤʝʩʪʠʪʝʣʷ, ʨʝʜʘʢʪʦʨʘ ʩʪʝʥʛʘʟʝʪʳ ʠ ʩʝʢʨʝʪʘʨʷ. ʉʢʦʣʴʢʠʤʠ ʩʧʦʩʦ-

ʙʘʤʠ ʤʦʞʥʦ ʦʙʨʘʟʦʚʘʪʴ ʨʫʢʦʚʦʜʷʱʫʶ ʯʝʪʚʝʨʢʫ, ʝʩʣʠ ʦʜʥʦ ʣʠʮʦ ʤʦʞʝʪ ʟʘʥʠʤʘʪʴ 

ʪʦʣʴʢʦ ʦʜʠʥ ʧʦʩʪ? (303600). 

7. ʐʢʦʣʴʥʘʷ ʤʦʣʦʜʝʞʥʘʷ ʦʨʛʘʥʠʟʘʮʠʷ, ʚ ʢʦʪʦʨʦʡ 50 ʯʝʣʦʚʝʢ, ʚʳʙʠʨʘʝʪ 6 

ʜʝʣʝʛʘʪʦʚ ʥʘ ʢʦʥʬʝʨʝʥʮʠʶ. ʉʢʦʣʴʢʠʤʠ ʩʧʦʩʦʙʘʤʠ ʤʦʞʝʪ ʙʳʪʴ ʠʟʙʨʘʥʘ ʜʝʣʝʛʘ-

ʮʠʷ? 

8. ɺ ʢʦʣʦʜʝ 32 ʢʘʨʪʳ, ʨʘʟʜʘʝʪʩʷ ʧʦ 3 ʢʘʨʪʳ. ʉʢʦʣʴʢʦ ʤʦʞʝʪ ʙʳʪʴ ʩʧʦʩʦʙʦʚ 

ʧʦʷʚʣʝʥʠʷ ʪʫʟʘ ʩʨʝʜʠ ʨʦʟʜʘʥʥʳʭ ʢʘʨʪ? 

9. ɼʣʷ ʧʦʣʝʪʘ ʥʘ ʄʘʨʩ ʥʝʦʙʭʦʜʠʤʦ ʫʢʦʤʧʣʝʢʪʦʚʘʪʴ ʩʣʝʜʫʶʱʠʡ ʵʢʠʧʘʞ: 

ʢʦʤʘʥʜʠʨ ʢʦʨʘʙʣʷ, ʧʝʨʚʳʡ ʧʦʤʦʱʥʠʢ, ʚʪʦʨʦʡ ʧʦʤʦʱʥʠʢ, ʜʚʘ ʙʦʨʪʠʥʞʝʥʝʨʘ  

ʠ ʦʜʠʥ ʚʨʘʯ. ʂʦʤʘʥʜʥʘʷ ʪʨʦʡʢʘ ʤʦʞʝʪ ʙʳʪʴ ʦʪʦʙʨʘʥʘ ʠʟ 25 ʣʝʪʯʠʢʦʚ, 2 ʙʦʨʪʠʥ-

ʞʝʥʝʨʘ ʠʟ 20 ʩʧʝʮʠʘʣʠʩʪʦʚ, ʚ ʩʦʚʝʨʰʝʥʩʪʚʝ ʟʥʘʶʱʠʭ ʫʩʪʨʦʡʩʪʚʦ ʢʦʨʘʙʣʷ, ʠ 

ʚʨʘʯ ð ʠʟ 8 ʤʝʜʠʢʦʚ. ʉʢʦʣʴʢʠʤʠ ʩʧʦʩʦʙʘʤʠ ʤʦʞʥʦ ʫʢʦʤʧʣʝʢʪʦʚʘʪʴ ʵʢʠʧʘʞ? 

 

ɻʝʥʝʨʘʣʴʥʘʷ ʩʦʚʦʢʫʧʥʦʩʪʴ ʩ ʧʦʚʪʦʨʝʥʠʷʤʠ ʠ ʚʳʙʦʨʢʠ ʩ ʧʦʚʪʦʨʝʥʠʷʤʠ 

ɻʝʥʝʨʘʣʴʥʘʷ ʩʦʚʦʢʫʧʥʦʩʪʴ ʩ ʧʦʚʪʦʨʝʥʠʷʤʠ ð ʵʪʦ ʥʘʙʦʨ ʵʣʝʤʝʥʪʦʚ ʨʘʟ-

ʣʠʯʥʳʭ ʢʣʘʩʩʦʚ, ʢʦʛʜʘ ʵʣʝʤʝʥʪʳ, ʧʨʠʥʘʜʣʝʞʘʱʠʝ ʦʜʥʦʤʫ ʢʣʘʩʩʫ, ʩʯʠʪʘʶʪʩʷ 

ʦʜʠʥʘʢʦʚʳʤʠ. ʏʠʩʣʦ ʵʣʝʤʝʥʪʦʚ ʚ ʢʘʞʜʦʤ ʢʣʘʩʩʝ ʥʝʦʛʨʘʥʠʯʝʥʥʦ. 

ɺʳʙʦʨʢʦʡ ʩ ʧʦʚʪʦʨʝʥʠʷʤʠ ʦʙʲʝʤʘ m ʥʘʟʳʚʘʝʪʩʷ ʧʨʦʠʟʚʦʣʴʥʘʷ ʛʨʫʧʧʘ m 

ʵʣʝʤʝʥʪʦʚ ʩ ʧʦʚʪʦʨʝʥʠʷʤʠ. 

ʈʘʩʩʤʦʪʨʠʤ ʥʝʩʢʦʣʴʢʦ ʧʝʩʪʨʳʭ ʣʝʥʪ, ʩʦʩʪʘʚʣʝʥʥʳʭ ʠʟ ʦʜʠʥʘʢʦʚʦʛʦ ʯʠʩʣʘ 

ʧʨʷʤʦʫʛʦʣʴʥʠʢʦʚ ʩ ʨʘʟʥʳʤʠ ʫʟʦʨʘʤʠ. ʕʪʠ ʣʝʥʪʳ ʤʦʛʫʪ ʦʪʣʠʯʘʪʴʩʷ ʧʦʨʷʜʢʦʤ 

ʨʘʩʧʦʣʦʞʝʥʠʷ ʧʨʷʤʦʫʛʦʣʴʥʠʢʦʚ, ʨʘʟʣʠʯʥʳʤ ʥʘʙʦʨʦʤ ʧʨʷʤʦʫʛʦʣʴʥʠʢʦʚ, ʣʠʙʦ ʠ 

ʪʝʤ, ʠ ʜʨʫʛʠʤ. 

     

     

     

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʚʝ ʚʳʙʦʨʢʠ ʩ ʧʦʚʪʦʨʝʥʠʷʤʠ ʤʦʛʫʪ ʦʪʣʠʯʘʪʴʩʷ ʜʨʫʛ ʦʪ 

ʜʨʫʛʘ ʣʠʙʦ ʩʦʩʪʘʚʦʤ, ʣʠʙʦ ʧʦʨʷʜʢʦʤ, ʣʠʙʦ ʠ ʪʝʤ , ʠ ʜʨʫʛʠʤ. 

ʈʘʟʤʝʱʝʥʠʷʤʠ ʩ ʧʦʚʪʦʨʝʥʠʷʤʠ ʠʟ ʵʣʝʤʝʥʪʦʚ n ʢʣʘʩʩʦʚ ʧʦ m, ʥʘʟʳʚʘʶʪʩʷ 

ʪʘʢʠʝ ʚʳʙʦʨʢʠ, ʢʦʪʦʨʳʝ, ʠʤʝʷ ʧʦ m ʵʣʝʤʝʥʪʦʚ, ʚʳʙʨʘʥʥʳʭ ʠʟ ʯʠʩʣʘ ʵʣʝʤʝʥʪʦʚ 
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ʜʘʥʥʳʭ n ʢʣʘʩʩʦʚ ʛʝʥʝʨʘʣʴʥʦʡ ʩʦʚʦʢʫʧʥʦʩʪʠ ʩ ʧʦʚʪʦʨʝʥʠʷʤʠ, ʦʪʣʠʯʘʶʪʩʷ ʜʨʫʛ 

ʦʪ ʜʨʫʛʘ ʣʠʙʦ ʩʦʩʪʘʚʦʤ ʵʣʝʤʝʥʪʦʚ, ʣʠʙʦ ʧʦʨʷʜʢʦʤ ʠʭ ʨʘʩʧʦʣʦʞʝʥʠʷ. 

ʏʠʩʣʦ ʪʘʢʠʭ ʨʘʟʤʝʱʝʥʠʡ, ʛʜʝ n ð ʯʠʩʣʦ ʢʣʘʩʩʦʚ, m ð ʯʠʩʣʦ ʵʣʝʤʝʥʪʦʚ 

ʚʳʙʦʨʢʠ ʧʦʜʩʯʠʪʳʚʘʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ nA mm

n =¡  

ʇʨʠʤʝʨ 6. 

ʉʢʦʣʴʢʦ ʤʦʞʥʦ ʩʦʩʪʘʚʠʪʴ ʧʷʪʠʟʥʘʯʥʳʭ ʪʝʣʝʬʦʥʥʳʭ ʥʦʤʝʨʦʚ? 

ʈʝʰʝʥʠʝ: 10000010
55

10
==A' .   § 

ʇʝʨʝʩʪʘʥʦʚʢʘʤʠ ʩ ʧʦʚʪʦʨʝʥʠʷʤʠ ʥʘʟʳʚʘʶʪʩʷ ʪʘʢʠʝ ʨʘʟʤʝʱʝʥʠʷ ʠʟ ʵʣʝ-

ʤʝʥʪʦʚ n ʢʣʘʩʩʦʚ, ʢʦʪʦʨʳʝ ʦʪʣʠʯʘʶʪʩʷ ʜʨʫʛ ʦʪ ʜʨʫʛʘ ʪʦʣʴʢʦ ʧʦʨʷʜʢʦʤ ʨʘʩʧʦʣʦ-

ʞʝʥʠʷ ʵʣʝʤʝʥʪʦʚ. 

a, a, a,éa     b, b, béb     l, l, lél, l 

        k1                k2                   kn 

k1 +k2 +   +kn = k 

ʏʠʩʣʦ ʪʘʢʠʭ ʧʝʨʝʩʪʘʥʦʚʦʢ ʦʙʦʟʥʘʯʘʝʪʩʷ ʈ' k1, k2,..kn = 
!!...k!kk

k!

n21

 

ʇʨʠʤʝʨ 7. 

ʉʦʩʯʠʪʘʪʴ, ʩʢʦʣʴʢʦ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʧʝʨʝʩʪʘʥʦʚʦʢ ʚ ʩʣʦʚʘʭ: ʟʘʤʦʢ, ʪʦʧʦʨ, 

ʨʦʪʦʨ, ʢʦʣʦʢʦʣ. 

ʈʝʰʝʥʠʝ. 

ʟʘʤʦʢ: 120
11111

5
==

!!!!!

!
P' ; ʨʦʪʦʨ: 30

221

5
==

!!!

!
P'  

ʪʦʧʦʨ: 60
211

5
==

!!!

!
P' ; ʢʦʣʦʢʦʣ: 210

222

7
==

!!!

!
P'  

ʇʨʠʤʝʨ 8. 

ʗ ʧʦʤʥʶ, ʯʪʦ ʥʫʞʥʳʡ ʤʥʝ ʪʝʣʝʬʦʥʥʳʡ ʥʦʤʝʨ ʥʘʯʠʥʘʝʪʩʷ ʩ ʮʠʬʨʳ 9 ʠ ʩʦ-

ʜʝʨʞʠʪ ʪʨʠ ʯʝʪʚʝʨʢʠ ʠ ʜʚʝ ʧʷʪʝʨʢʠ. ʆʜʥʘʢʦ ʨʘʩʧʦʣʦʞʝʥʠʝ ʵʪʠʭ ʧʷʪʠ ʮʠʬʨ ʟʘ-

ʙʳʪʦ. ʉʢʦʣʴʢʦ ʥʫʞʥʦ ʩʜʝʣʘʪʴ ʧʨʦʙ? 

ʈʝʰʝʥʠʝ: 

10
23

5
==

!!

!
P'  

ʉʦʯʝʪʘʥʠʷʤʠ ʩ ʧʦʚʪʦʨʝʥʠʷʤʠ ʠʟ ʵʣʝʤʝʥʪʦʚ n ʢʣʘʩʩʦʚ ʧʦ m ʥʘʟʳʚʘʶʪʩʷ 

ʪʘʢʠʝ ʨʘʟʤʝʱʝʥʠʷ ʩ ʧʦʚʪʦʨʝʥʠʷʤʠ ʠʟ n ʢʣʘʩʩʦʚ ʧʦ m, ʢʦʪʦʨʳʝ ʦʪʣʠʯʘʶʪʩʷ ʦʜʥʦ 

ʦʪ ʜʨʫʛʦʛʦ ʭʦʪʷ ʙʳ ʦʜʥʠʤ ʵʣʝʤʝʥʪʦʤ. ʀʭ ʯʠʩʣʦ ʧʦʜʩʯʠʪʳʚʘʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ: 

)!m!(n

)!n(m
Cm

n
1

1

-

-+
=  

ʇʨʠʤʝʨ 9. 

ɺ ʧʨʦʜʘʞʫ ʧʦʩʪʫʧʠʣʠ ʦʪʢʨʳʪʢʠ 10 ʨʘʟʥʳʭ ʚʠʜʦʚ. ʉʢʦʣʴʢʠʤʠ ʩʧʦʩʦʙʘʤʠ 

ʤʦʞʥʦ ʦʙʨʘʟʦʚʘʪʴ ʥʘʙʦʨ ʠʟ 12 ʦʪʢʨʳʪʦʢ? 

ʈʝʰʝʥʠʝ: 293930
11012

1121012

10 =
-

-+
=

)!!(

)!(
C . 

ʆʙʦʙʱʠʤ ʧʦʣʫʯʝʥʥʳʝ ʩʚʝʜʝʥʠʷ ʚ ʪʘʙʣʠʮʝ (ʩʤ. ʥʠʞʝ). 
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ɺʳʙʦʨʢʠ c ʧʦʚʪʦʨʝʥʠʷʤʠ 

ʅʘʟʚʘʥʠʝ 
ʍʘʨʘʢʪʝʨʥʳʡ 

ʧʨʠʟʥʘʢ ʦʪʣʠʯʠʷ 
ʇʨʠʤʝʨ 

ʌʦʨʤʫʣʘ ʧʦʜʩʯʝʪʘ 

ʚʘʨʠʘʥʪʦʚ 

ʈʘʟʤʝɦ ʝ-

ʥʠʷ 

ʩʦʩʪʘʚ 

ʧʦʨʷʜʦʢ 

a, b, c ʠʟ 3 ʧʦ 2 

ab, bc, ca, ba, cb, ac, ʘʘ, ʩʩ, bb 
mm

n nA =  

ʇʝʨʝʩʪʘ-

ʥʦʚʢʠ 
ʧʦʨʷʜʦʢ 

a, b ʠʟ 2 

ab, ba, aa, bb !!*...*k!kk

k!
P'

n21

=  

ʉʦʯʝʪʘʥʠʷ ʩʦʩʪʘʚ 
a, b, c ʠʟ 3 ʧʦ 2 

ab, bc, ca, ʘʘ, ʩʩ, bb )!m!(n

)!n(m
Cm

n
1

1

-

-+
=  

 

ɿʘʜʘʥʠʷ ʜʣʷ ʧʨʘʢʪʠʢʠ 

1. ʄʘʪʴ ʢʫʧʠʣʘ ʬʨʫʢʪʳ: 2 ʷʙʣʦʢʘ, 3 ʛʨʫʰʠ ʠ 4 ʘʧʝʣʴʩʠʥʘ. 9 ʜʥʝʡ ʧʦʜʨʷʜ 

ʦʥʘ ʢʘʞʜʳʡ ʜʝʥʴ ʧʨʝʜʣʘʛʘʝʪ ʩʳʥʫ ʧʦ ʬʨʫʢʪʫ. ʉʢʦʣʴʢʠʤʠ ʩʧʦʩʦʙʘʤʠ ʤʦʞʥʦ ʚʳ-

ʜʘʪʴ ʬʨʫʢʪʳ? (1260). 

2. ɼʣʷ ʥʝʩʝʥʠʷ ʧʦʯʝʪʥʦʛʦ ʢʘʨʘʫʣʘ ʠʟ 10 ʯʝʣʦʚʝʢ ʤʦʛʫʪ ʙʳʪʴ ʧʨʠʛʣʘʰʝʥʳ 

ʦʬʠʮʝʨʳ ʧʝʭʦʪʥʳʭ ʚʦʡʩʢ, ʘʚʠʘʮʠʠ, ʧʦʛʨʘʥʚʦʡʩʢ, ʘʨʪʠʣʣʝʨʠʠ, ʦʬʠʮʝʨʳ ʤʦʨʩʢʦ-

ʛʦ ʬʣʦʪʘ ʨʘʢʝʪʥʳʭ ʚʦʡʩʢ. ʉʢʦʣʴʢʠʤʠ ʩʧʦʩʦʙʘʤʠ ʤʦʞʥʦ ʠʟʙʨʘʪʴ ʩʦʩʪʘʚ ʢʘʨʘʫʣʘ? 

(3003). 

3. ɺ ʛʘʩʪʨʦʥʦʤʝ ʠʤʝʶʪʩʷ ʢʦʥʬʝʪʳ ʪʨʝʭ ʥʘʠʤʝʥʦʚʘʥʠʡ. ʂʦʥʬʝʪʳ ʫʧʘʢʦʚʘ-

ʥʳ ʚ ʢʦʨʦʙʢʠ ʪʨʝʭ ʚʠʜʦʚ, ʜʣʷ ʢʘʞʜʦʛʦ ʥʘʠʤʝʥʦʚʘʥʠʷ ʩʚʦʷ ʢʦʨʦʙʢʘ. ʉʢʦʣʢɹʠʤʠ 

ʩʧʦʩʦʙʘʤʠ ʤʦʞʥʦ ʟʘʢʘʟʘʪʴ ʥʘʙʦʨ ʠʟ ʧʷʪʠ ʢʦʨʦʙʦʢ? (21) 

4. ʉʢʦʣʴʢʦ ʤʘʰʠʥ ʤʦʞʥʦ ʦʙʝʩʧʝʯʠʪʴ ʰʝʩʪʠʟʥʘʯʥʳʤʠ ʥʦʤʝʨʘʤʠ? 

(1000000) 

5. ʏʝʪʳʨʝ ʩʪʫʜʝʥʪʘ ʩʜʘʶʪ ʵʢʟʘʤʝʥ. ʉʢʦʣʴʢʦ ʤʦʞʝʪ ʙʳʪʴ ʚʘʨʠʘʥʪʦʚ ʨʘʩ-

ʧʨʝʜʝʣʝʥʠʷ ʦʮʝʥʦʢ, ʝʩʣʠ ʠʟʚʝʩʪʥʦ, ʯʪʦ ʪʘʢ ʠʣʠ ʠʥʘʯʝ ʦʥʠ ʵʢʟʘʤʝʥ ʩʜʘʣʠ? (81). 

6. ʉʢʦʣʴʢʦ ʨʘʟʥʳʭ ʯʝʪʳʨʝʭʟʥʘʯʥʳʭ ʯʠʩʝʣ ʤʦʞʥʦ ʩʦʩʪʘʚʠʪʴ ʠʟ ʮʠʬʨ 0, 1, 

2, ʝʩʣʠ ʮʠʬʨʳ ʤʦʛʫʪ ʧʦʚʪʦʨʷʪʴʩʷ? (54) 

7. ʅʘ ʢʦʥʬʝʨʝʥʮʠʶ ʩʦʙʨʘʣʠʩʴ ʰʢʦʣʴʥʠʢʠ 9,10,11 ʢʣʘʩʩʦʚ. ɺ ʧʨʝʟʠʜʠʫʤ 

ʧʨʠʛʣʘʰʘʶʪʩʷ 10 ʯʝʣʦʚʝʢ. ʉʢʦʣʴʢʠʤʠ ʩʧʦʩʦʙʘʤʠ ʤʦʞʥʦ ʝʛʦ ʩʦʩʪʘʚʠʪʴ ʧʨʠ 

ʫʩʣʦʚʠʠ ʫʯʘʩʪʠʷ ʚ ʥʝʤ ʭʦʪʷ ʙʳ ʦʜʥʦʛʦ 11-ʢʣʘʩʩʥʠʢʘ? (55) 

8. ʅʘ ɺʩʝʤʠʨʥʳʡ ʬʝʩʪʠʚʘʣʴ ʤʦʣʦʜʝʞʠ ʧʨʠʙʳʣʠ ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʧʷʪʠ ʢʦʥ-

ʪʠʥʝʥʪʦʚ ʤʠʨʘ. ʉʢʦʣʴʢʠʤʠ ʩʧʦʩʦʙʘʤʠ ʤʦʞʥʦ ʦʙʨʘʟʦʚʘʪʴ ʜʝʣʝʛʘʮʠʶ ʠʟ 8 ʯʝʣʦ-

ʚʝʢ, ʧʨʠ ʫʩʣʦʚʠʠ ʫʯʘʩʪʠʷ ʚ ʥʝʡ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʚʩʝʭ ʢʦʥʪʠʥʝʥʪʦʚ? (35) 

9. ʀʤʝʝʪʩʷ ʥʝʦʛʨʘʥʠʯʝʥʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʤʦʥʝʪ ʧʦ 10, 15 ʠ 20 ʢʦʧʝʝʢ. 

ʉʢʦʣʴʢʠʤʠ ʩʧʦʩʦʙʘʤʠ ʤʦʞʥʦ ʦʙʨʘʟʦʚʘʪʴ ʥʘʙʦʨ ʠʟ 20 ʤʦʥʝʪ? (231) 

10. ʉʢʦʣʴʢʦ ʨʘʟʥʳʭ ʪʨʝʭʟʥʘʯʥʳʭ ʯʠʩʝʣ ʤʦʞʥʦ ʩʦʩʪʘʚʠʪʴ ʠʟ ʮʠʬʨ 1, 2, 3, 4, 

5 ʧʨʠ ʫʩʣʦʚʠʠ, ʯʪʦ ʮʠʬʨʳ ʥʝ ʧʦʚʪʦʨʷʶʪʩʷ? (60) 

11. ɹʫʢʚʳ ʘʟʙʫʢʠ ʄʦʨʟʝ ʦʙʨʘʟʫʶʪ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʪʦʯʝʢ ʠ ʪʠʨʝ. 

ʉʢʦʣʴʢʦ ʨʘʟʣʠʯʥʳʭ ʛʨʫʧʧ ʤʦʞʥʦ ʦʙʨʘʟʦʚʘʪʴ, ʝʩʣʠ ʠʩʧʦʣʴʟʦʚʘʪʴ 5 ʩʠʤʚʦʣʦʚ? 

(32) 

12. ʊʨʝʙʫʝʪʩʷ ʩʦʩʪʘʚʠʪʴ ʨʘʩʧʠʩʘʥʠʝ ʦʪʧʨʘʚʣʝʥʠʷ ʧʦʝʟʜʦʚ ʥʘ ʨʘʟʥʳʝ ʜʥʠ 

ʥʝʜʝʣʠ. ʇʨʠ ʵʪʦʤ ʥʝʦʙʭʦʜʠʤʦ, ʯʪʦʙʳ 3 ʜʥʷ ʦʪʧʨʘʚʣʷʣʦʩʴ ʧʦ 2 ʧʦʝʟʜʘ ʚ ʜʝʥʴ,  

2 ʜʥʷ ʧʦ 1 ʧʦʝʟʜʫ ʚ ʜʝʥʴ, 2 ʜʥʷ ʧʦ 3 ʧʦʝʟʜʘ ʚ ʜʝʥʴ. ʉʢʦʣʴʢʦ ʤʦʞʥʦ ʩʦʩʪʘʚʠʪʴ 

ʨʘʩʧʠʩʘʥʠʡ? (210) 
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13. ʅʘʜʦ ʨʘʩʩʘʜʠʪʴ ʥʘ ʦʜʥʦʡ ʩʢʘʤʝʡʢʝ 5 ʤʘʣʴʯʠʢʦʚ ʠ 5 ʜʝʚʦʯʝʢ ʪʘʢ, ʯʪʦʙʳ 

ʥʝ ʙʳʣʦ ʜʚʫʭ ʨʷʜʦʤ ʩʠʜʷʱʠʭ ʤʘʣʴʯʠʢʦʚ ʠ ʜʚʫʭ ʨʷʜʦʤ ʩʠʜʷʱʠʭ ʜʝʚʦʯʝʢ. (660) 

14. ʉʢʦʣʴʢʠʤʠ ʨʘʟʣʠʯʥʳʤʠ ʩʧʦʩʦʙʘʤʠ ʤʦʞʥʦ ʩʦʩʪʘʚʠʪʴ ʨʘʟʚʝʜʳʚʘʪʝʣʴ-

ʥʫʶ ʛʨʫʧʧʫ ʠʟ ʪʨʝʭ ʩʦʣʜʘʪ ʠ ʦʜʥʦʛʦ ʢʦʤʘʥʜʠʨʘ, ʝʩʣʠ ʠʤʝʝʪʩʷ 12 ʩʦʣʜʘʪ ʠ 3 ʢʦ-

ʤʘʥʜʠʨʘ? (1680). 

ʉʢʦʣʴʢʠʤʠ ʨʘʟʣʠʯʥʳʤʠ ʩʧʦʩʦʙʘʤʠ ʤʦʞʥʦ ʨʘʟʤʝʩʪʠʪʴ ʚ 9 ʢʣʝʪʢʘʭ ʩʣʝʜʫ-

ʶʱʠʝ 9 ʙʫʢʚ: ʘ, ʘ, ʘ, ʚ, ʚ, ʚ, ʩ, ʩ, ʩ? 

 

 

ʊɽʆʈʀʗ ɺɽʈʆʗʊʅʆʉʊʀ 

ʆʩʥʦʚʥʳʝ ʧʦʥʷʪʠʷ 

ʏʝʣʦʚʝʢʘ ʦʢʨʫʞʘʝʪ ʤʠʨ ʩʦʙʳʪʠʡ. ʆʥ ʯʘʩʪʦ ʟʘʤʝʯʘʝʪ ʪʘʢʦʡ ʬʘʢʪ: ʦʜʥʠ ʩʦ-

ʙʳʪʠʷ ʧʨʠ ʨʝʘʣʠʟʘʮʠʠ ʢʘʢʦʛʦ-ʪʦ ʢʦʤʧʣʝʢʩʘ ʫʩʣʦʚʠʡ ʦʙʷʟʘʪʝʣʴʥʦ ʧʨʦʠʩʭʦʜʷʪ, 

ʜʨʫʛʠʝ ʞʝ ʤʦʛʫʪ ʧʨʦʠʟʦʡʪʠ, ʘ ʤʦʛʫʪ ʥʝ ʧʨʦʠʟʦʡʪʠ. ʈʘʩʩʤʦʪʨʠʤ ʩʣʝʜʫʶʱʫʶ 

ʛʨʫʧʧʫ ʩʦʙʳʪʠʡ: 

ʉʦʙʳʪʠʝ ʈʝʘʣʠʟʘʮʠʷ ʢʦʤʧʣʝʢʩʘ ʫʩʣʦʚʠʡ ʀʩʭʦʜ 

ɸ1 ʇʨʠ ʥʘʛʨʝʚʘʥʠʠ ʧʨʦʚʦʣʦʢʠ ʝʝ ʜʣʠʥʘ ʫʚʝʣʠʯʠʚʘʝʪʩʷ 

ɸ2 ʇʨʠ ʙʨʦʩʘʥʠʠ ʠʛʨʘʣʴʥʦʡ ʢʦʩʪʠ ʚʳʧʘʣʦ 4 ʦʯʢʘ 

ɸ3 ʇʨʠ ʙʨʦʩʘʥʠʠ ʤʦʥʝʪʳ ʚʳʧʘʣ ʛʝʨʙ 

ɸ4 ʇʨʠ ʦʩʤʦʪʨʝ ʧʦʯʪʦʚʦʛʦ ʷʱʠʢʘ ʥʘʡʜʝʥʦ 4 ʧʠʩʴʤʘ 

ɸ5 ʇʨʠ ʪʝʤʧʝʨʘʪʫʨʝ ʥʠʞʝ 00 ʉ ʚʦʜʘ ʧʨʝʚʨʘʱʘʝʪʩʷ ʚ ʣʝʜ 

 

ʆʯʝʚʠʜʥʦ, ʯʪʦ ʩʦʙʳʪʠʷ ɸ1 ʠ ɸ5 ʧʨʦʠʩʭʦʜʷʪ ʟʘʢʦʥʦʤʝʨʥʦ, ʘ ʩʦʙʳʪʠʷ ɸ2, ɸ3, 

ɸ4 ʤʦʛʫʪ ʧʨʦʠʟʦʡʪʠ, ʘ ʤʦʛʫʪ ʠ ʥʝ ʧʨʦʠʟʦʡʪʠ. 

ʇʦʵʪʦʤʫ ʥʘʙʣʶʜʘʝʤʳʝ ʥʘʤʠ ʩʦʙʳʪʠʷ ʤʦʞʥʦ ʧʦʜʨʘʟʜʝʣʠʪʴ ʥʘ ʜʦʩʪʦʚʝʨ-

ʥʳʝ, ʩʣʫʯʘʡʥʳʝ, ʥʝʚʦʟʤʦʞʥʳʝ. 

ɼʦʩʪʦʚʝʨʥʳʤ ʥʘʟʳʚʘʝʪʩʷ ʩʦʙʳʪʠʝ, ʢʦʪʦʨʦʝ ʧʨʠ ʦʧʨʝʜʝʣʝʥʥʳʭ ʫʩʣʦʚʠʷʭ 

ʦʙʷʟʘʪʝʣʴʥʦ ʧʨʦʠʟʦʡʜʝʪ.  

ʉʣʫʯʘʡʥʳʤ ʥʘʟʳʚʘʝʪʩʷ ʩʦʙʳʪʠʝ, ʢʦʪʦʨʦʝ ʧʨʠ ʦʧʨʝʜʝʣʝʥʥʳʭ ʫʩʣʦʚʠʷʭ 

ʤʦʞʝʪ ʧʨʦʠʟʦʡʪʠ, ʘ ʤʦʞʝʪ ʠ ʥʝ ʧʨʦʠʟʦʡʪʠ. 

ʅʝʚʦʟʤʦʞʥʳʤ ʥʘʟʳʚʘʝʪʩʷ ʩʦʙʳʪʠʝ, ʢʦʪʦʨʦʝ ʧʨʠ ʦʧʨʝʜʝʣʝʥʥʳʭ ʫʩʣʦʚʠʷʭ 

ʟʘʚʝʜʦʤʦ ʥʝ ʧʨʦʠʟʦʡʜʝʪ. 

 

ʆʪʥʦʰʝʥʠʷ ʠ ʦʧʝʨʘʮʠʠ ʥʘʜ ʩʦʙʳʪʠʷʤʠ 

ʉʨʘʚʥʠʤ ʩʣʝʜʫʶʱʠʝ ʩʦʙʳʪʠʷ: ɸ ð ʧʨʠ ʙʨʦʩʘʥʠʠ ʠʛʨʘʣʴʥʦʡ ʢʦʩʪʠ ʚʳʧʘ-

ʣʦ 4 ʦʯʢʘ, ɺ ð ʧʨʠ ʙʨʦʩʘʥʠʠ ʠʛʨʘʣʴʥʦʡ ʢʦʩʪʠ ʚʳʧʘʣʦ ʯʝʪʥʦʝ ʯʠʩʣʦ ʦʯʢʦʚ. ʀʟ 

ʪʦʛʦ, ʯʪʦ ʧʨʦʠʟʦʰʣʦ ʩʦʙʳʪʠʝ ɸ ʩʣʝʜʫʝʪ, ʯʪʦ ʧʨʦʠʟʦʰʣʦ ʠ ʩʦʙʳʪʠʝ ɺ. ɻʦʚʦʨʷʪ, 

ʯʪʦ ɸ ʚʢʣʶʯʝʥʦ ʚ ɺ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ɸ Ë ɺ, ʝʩʣʠ ʠʟ ʪʦʛʦ, ʯʪʦ ʧʨʦʠʟʦʰʣʦ ʩʦʙʳ-

ʪʠʝ ɸ ʩʣʝʜʫʝʪ, ʯʪʦ ʧʨʦʠʟʦʰʣʦ ʠ ɺ.  

ɼʚʘ ʩʦʙʳʪʠʷ ʥʘʟʳʚʘʶʪʩʷ ʥʝʩʦʚʤʝʩʪʥʳʤʠ, ʝʩʣʠ ʧʦʷʚʣʝʥʠʝ ʦʜʥʦʛʦ ʠʟ ʥʠʭ 

ʠʩʢʣʶʯʘʝʪ ʧʦʷʚʣʝʥʠʝ ʜʨʫʛʦʛʦ ʚ ʦʜʥʦʤ ʠ ʪʦʤ ʞʝ ʦʧʳʪʝ, ʥʘʧʨʠʤʝʨ, ʚʳʧʘʜʝʥʠʝ 

ʛʝʨʙʘ ʠ ʮʠʬʨʳ ʧʨʠ ʙʨʦʩʘʥʠʠ ʤʦʥʝʪʳ. 

ʆʙʲʝʜʠʥʝʥʠʝʤ ʥʝʩʦʚʤʝʩʪʥʳʭ ʩʦʙʳʪʠʡ ɸ ʠ ɺ ʥʘʟʳʚʘʝʪʩʷ ʩʦʙʳʪʠʝ ʉ, ʩʦ-

ʩʪʦʷʱʝʝ ʚ ʥʘʩʪʫʧʣʝʥʠʠ, ʧʦ ʢʨʘʡʥʝʡ ʤʝʨʝ, ʦʜʥʦʛʦ ʠʟ ʩʦʙʳʪʠʡ ɸ ʠʣʠ ɺ: 

ʉ = ɸÇɺ. 
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ɼʣʷ ʙʦʣʴʰʝʛʦ ʯʠʩʣʘ ʩʦʙʳʪʠʡ ɸ = ɸ1 Ç ɸ2 Ç ɸ3 Ç é Ç ɸn, ʩʦʙʳʪʠʝ ɸ ʩʦ-

ʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ ʧʨʦʠʟʦʰʣʦ ʠʣʠ ɸ1, ʠʣʠ ɸ2 , ... , ʠʣʠ ɸn.  

ʇʝʨʝʩʝʯʝʥʠʝʤ ʩʦʙʳʪʠʡ ɸ ʠ ɺ ʥʘʟʳʚʘʝʪʩʷ ʩʦʙʳʪʠʝ ʉ, ʦʟʥʘʯʘʶʱʝʝ, ʯʪʦ 

ʧʨʦʠʟʦʰʣʦ ʠ ɸ, ʠ ɺ: ʉ = ɸ Æ ɺ.  

ʇʨʠ ʙʦʣʴʰʝʤ ʯʠʩʣʝ ʩʦʙʳʪʠʡ ɸ = ɸ1 Æ ɸ2 Æ ɸ3 Æ ɸn, ʩʦʙʳʪʠʝ ɸ ʩʦʩʪʦʠʪ ʚ 

ʪʦʤ, ʯʪʦ ʧʨʦʠʟʦʰʣʦ ʠ ʩʦʙʳʪʠʝ ɸ1, ʠ ɸ2, ʠ ɸn. 

ʇʨʠʤʝʨ 1. 

ʉʦʙʳʪʠʝ ɸ ð ʧʦʧʘʜʘʥʠʝ ʚ ʤʠʰʝʥʴ ʧʝʨʚʳʤ ʚʳʩʪʨʝʣʦʤ, ɺ ð ʧʦʧʘʜʘʥʠʝ ʚ 

ʤʠʰʝʥʴ ʚʪʦʨʳʤ ʚʳʩʪʨʝʣʦʤ. ɺ ʯʝʤ ʩʦʩʪʦʷʪ ʩʦʙʳʪʠ ̫

ɸ Ç ɺ, ɸ Æ ɺ? 

ʈʝʰʝʥʠʝ: 

ɸ Ç ɺ ð ʧʦʧʘʜʘʥʠʝ ʚ ʤʠʰʝʥʴ ʭʦʪʷ ʙʳ ʦʜʥʠʤ ʚʳʩʪʨʝʣʦʤ, 

ɸ Æ ɺ ð ʦʙʘ ʚʳʩʪʨʝʣʘ ʧʦʧʘʣʠ ʚ ʮʝʣʴ. 

ʉʦʙʳʪʠʷ ɸ1,  ɸ2  , ..., ɸn ʦʙʨʘʟʫʶʪ ʧʦʣʥʫʶ ʛʨʫʧʧʫ ʩʦʙʳʪʠʡ, ʝʩʣʠ ʭʦʪʷ ʙʳ 

ʦʜʥʦ ʠʟ ʥʠʭ ʦʙʷʟʘʪʝʣʴʥʦ ʧʨʦʠʟʦʡʜʝʪ ʚ ʜʘʥʥʦʤ ʠʩʧʳʪʘʥʠʠ. 

ʇʨʦʪʠʚʦʧʦʣʦʞʥʳʤʠ ʥʘʟʳʚʘʶʪʩʷ ʜʚʘ ʝʜʠʥʩʪʚʝʥʥʦ ʚʦʟʤʦʞʥʳʭ ʩʦʙʳʪʠʷ, 

ʦʙʨʘʟʫʶʱʠʭ ʧʦʣʥʫʶ ʛʨʫʧʧʫ. 
 

ɿʘʜʘʥʠʷ ʜʣʷ ʧʨʘʢʪʠʢʠ 

1. ʂʘʢʠʝ ʠʟ ʩʦʙʳʪʠʡ ʷʚʣʷʶʪʩʷ ʯʘʩʪʴʶ ʜʨʫʛʦʛʦ ʩʦʙʳʪʠʷ: 

ɸ ð ʧʦʧʘʜʘʥʠʝ ʚ ʤʠʰʝʥʴ ʧʝʨʚʳʤ ʚʳʩʪʨʝʣʦʤ; 

ɺ ð ʧʦʧʘʜʘʥʠʝ ʚ ʤʠʰʝʥʴ ʧʦ ʤʝʥʴʰʝʡ ʤʝʨʝ ʦʜʥʠʤ ʠʟ ʯʝʪʳʨʝʭ ʚʳʩʪʨʝʣʦʚ; 

ʉ ð ʧʦʧʘʜʘʥʠʝ ʚ ʤʠʰʝʥʴ ʦʜʥʠʤ ʠʟ ʜʚʫʭ ʚʳʩʪʨʝʣʦʚ; 

D ð ʧʦʧʘʜʘʥʠʝ ʚ ʤʠʰʝʥʴ ʧʦ ʤʝʥʴʰʝʡ ʤʝʨʝ ʦʜʥʠʤ ʠʟ ʧʷʪʠ ʚʳʩʪʨʝʣʦʚ. 

2. ʉʦʙʳʪʠʝ ɸ ð ʣʦʪʝʨʝʡʥʳʡ ʚʳʠʛʨʳʰ ʚ 1 ʨʫʙʣʴ, ɺ ð ʣʦʪʝʨʝʡʥʳʡ ʚʳʠʛ-

ʨʳʰ ʚ 2 ʨʫʙʣʷ, ʉ ð ʣʦʪʝʨʝʡʥʳʡ ʚʳʠʛʨʳʰ ʚ 3 ʨʫʙʣʷ, D ð ʣʦʪʝʨʝʡʥʳʡ ʚʳʠʛʨʳʰ 

ʚ 4 ʨʫʙʣʷ. ɺ ʯʝʤ ʩʦʩʪʦʠʪ ʩʦʙʳʪʠʝ ɸ Ç ɺ Ç ʉ Ç D? 

3. ʉʦʙʳʪʠʝ ɸ ð ʧʦʷʚʣʝʥʠʝ ʥʝʯʝʪʥʦʛʦ ʯʠʩʣʘ ʦʯʢʦʚ ʧʨʠ ʙʨʦʩʘʥʠʠ ʠʛʨʘʣɹ -

ʥʦʡ ʢʦʩʪʠ, ɺ ð ʥʝʧʦʷʚʣʝʥʠʝ 3 ʦʯʢʦʚ ʧʨʠ ʙʨʦʩʘʥʠʠ, ʉ ð ʥʝʧʦʷʚʣʝʥʠʝ 5 ʦʯʢʦʚ.  

ɺ ʯʝʤ ʩʦʩʪʦʷʪ ʩʦʙʳʪʠʷ ɸ Æ ɺ Æ ʉ, ɸ Æ ɺ, ɸ Æ ʉ, ɺ Æ ʉ? 

 

ɺʝʨʦʷʪʥʦʩʪʴ ʩʦʙʳʪʠʷ 

ɺʝʨʦʷʪʥʦʩʪʴ ð ʵʪʦ ʢʦʣʠʯʝʩʪʚʝʥʥʘʷ ʤʝʨʘ ʚʦʟʤʦʞʥʦʩʪʠ ʧʦʷʚʣʝʥʠʷ ʨʘʩ-

ʩʤʘʪʨʠʚʘʝʤʦʛʦ ʩʦʙʳʪʠʷ. 

 

ʂʣʘʩʩʠʯʝʩʢʦʝ ʦʧʨʝʜʝʣʝʥʠʝ ʚʝʨʦʷʪʥʦʩʪʠ ʩʦʙʳʪʠʷ 

ʈʘʚʥʦʚʦʟʤʦʞʥʳʤʠ ʥʘʟʳʚʘʶʪʩʷ ʪʘʢʠʝ ʩʦʙʳʪʠʷ, ʣʶʙʦʝ ʠʟ ʢʦʪʦʨʳʭ ʧʦ ʦʪ-

ʥʦʰʝʥʠʶ ʢ ʜʨʫʛʠʤ ʩʦʙʳʪʠʷʤ ʥʝ ʦʙʣʘʜʘʝʪ ʥʠʢʘʢʠʤ ʧʨʝʠʤʫʱʝʩʪʚʦʤ ʧʦʚ̫ʣʷʪʴʩʷ 

ʯʘʱʝ ʜʨʫʛʦʛʦ ʚ ʤʥʦʛʦʢʨʘʪʥʦ ʧʨʦʚʦʜʠʤʳʭ ʠʩʧʳʪʘʥʠʷʭ ʚ ʦʜʠʥʘʢʦʚʳʭ ʫʩʣʦʚʠʷʭ. 

ʀʩʭʦʜ ʥʘʟʳʚʘʝʪʩʷ ʙʣʘʛʦʧʨʠʷʪʩʪʚʫʶʱʠʤ ʜʘʥʥʦʤʫ ʩʦʙʳʪʠʶ, ʝʩʣʠ ʝʛʦ ʧʦʷʚ-

ʣʝʥʠʝ ʚʣʝʯʝʪ ʟʘ ʩʦʙʦʡ ʥʘʩʪʫʧʣʝʥʠʝ ʵʪʦʛʦ ʩʦʙʳʪʠʷ. 

ɺʝʨʦʷʪʥʦʩʪʴ ʩʣʫʯʘʡʥʦʛʦ ʩʦʙʳʪʠʷ ʅ ʨʘʚʥʘ ʦʪʥʦʰʝʥʠʶ ʯʠʩʣʘ m ʨʘʚʥʦʚʦʟ-

ʤʦʞʥʳʭ, ʝʜʠʥʩʪʚʝʥʥʦ ʚʦʟʤʦʞʥʳʭ ʠ ʥʝʩʦʚʤʝʩʪʥʳʭ ʠʩʭʦʜʦʚ, ʙʣʘʛʦʧʨʠʷʪʩʪʚʫʶɦ ʠʭ 
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ʵʪʦʤʫ ʩʦʙʳʪʠʶ ʅ, ʢ ʦʙʱʝʤʫ ʯʠʩʣʫ n ʚʩʝʭ ʨʘʚʥʦʚʦʟʤʦʞʥʳʭ ʠʩʭʦʜʦʚ, ʦʧʨʝʜʝʣʷʝ-

ʤʳʭ ʜʘʥʥʳʤ ʠʩʧʳʪʘʥʠʝʤ. 

n

m
P(H)=  

ʇʨʠʤʝʨ 2. 

ʇʫʩʪʴ ʚ ʫʨʥʝ ʣʝʞʘʪ 23 ʙʝʣʳʭ ʠ 2 ʯʝʨʥʳʭ ʰʘʨʘ. ʅʘʫʛʘʜ ʚʳʥʠʤʘʝʤ ʦʜʠʥ 

ʰʘʨ. ʇʦʩʢʦʣʴʢʫ ʠʟ 25 ʚʦʟʤʦʞʥʳʭ ʠʩʭʦʜʦʚ, 23 ʙʣʘʛʦʧʨʠʷʪʩʪʚʫʶʪ ʧʦʷʚʣʝʥʠʶ ʙʝ-

ʣʦʛʦ ʰʘʨʘ ʠ ʣʠʰʴ 2 ʙʣʘʛʦʧʨʠʷʪʩʪʚʫʶʪ ʧʦʷʚʣʝʥʠʶ ʯʝʨʥʦʛʦ ʰʘʨʘ. ɺʝʨʦʷʪʥʦʩʪʴ 

ʪʦʛʦ, ʯʪʦ ʚʳʥʝʤ ʙʝʣʳʡ ʰʘʨ ʙʫʜʝʪ 23/25, ʘ ʯʝʨʥʳʡ ʰʘʨ ð 2/25. 

ʇʨʠʤʝʨ 3. 

ʇʨʠ ʙʨʦʩʘʥʠʠ ʠʛʨʘʣʴʥʦʡ ʢʦʩʪʠ ʨʘʚʥʦʚʦʟʤʦʞʥʦ ʚʳʧʘʜʝʥʠʝ ʣʶʙʦʛʦ ʠʟ 6 

ʦʯʢʦʚ. ʇʦʵʪʦʤʫ ʚʝʨʦʷʪʥʦʩʪʴ ʚʳʧʘʜʝʥʠʷ ʛʨʘʥʠ (ʥʘʧʨʠʤʝʨ, ʩ 5 ʦʯʢʘʤʠ) ʙʫʜʝʪ 1/6. 

ɺʩʝ 6 ʩʣʫʯʘʝʚ ʚʳʧʘʜʝʥʠʝ ʣʶʙʦʡ ʛʨʘʥʠ ʷʚʣʷʶʪʩʷ ʝʜʠʥʩʪʚʝʥʥʦ ʚʦʟʤʦʞʥʳʤʠ, 

ʨʘʚʥʦʚʦʟʤʦʞʥʳʤʠ ʠ ʥʝʩʦʚʤʝʩʪʥʳʤʠ. 

ʇʨʠʤʝʨ 4. 

ɹʨʦʩʘʶʪ ʜʚʝ ʠʛʨʘʣʴʥʳʝ ʢʦʩʪʠ. ʂʘʢʦʚʘ ʚʝʨʦʷʪʥʦʩʪʴ ʚʳʧʘʜʝʥʠʷ ʩʫʤʤʳ ʦʯ-

ʢʦʚ ʨʘʚʥʦʡ 7? 

ʈʝʰʝʥʠʝ. 

ʈʘʩʩʤʦʪʨʠʤ ʚʦʟʤʦʞʥʳʝ ʩʣʫʯʘʠ ʚʳʧʘʜʝʥʠʷ ʦʯʢʦʚ. ʅʘ ʧʝʨʚʦʤ ʤʝʩʪʝ ð ʢʦ-

ʣʠʯʝʩʪʚʦ ʦʯʢʦʚ ʥʘ ʧʝʨʚʦʡ ʢʦʩʪʠ, ʥʘ ʚʪʦʨʦʤ ð ʥʘ ʚʪʦʨʦʡ. 

(1,1) (1,2) (1,3) (1,4) (1,5) (1,6) 

(2,1) (2,2) (2,3) (2,4) (2,5) (2,6) 

(3,1) (3,2) (3,3) (3,4) (3,5) (3,6) 

(4,1) (4,2) (4,3) (4,4) (4,5) (4,6) 

(5,1) (5,2) (5,3) (5,4) (5,5) (5,6) 

(6,1) (6,2) (6,3) (6,4) (6,5) (6,6) 

 

ɺʩʝ 36 ʩʣʫʯʘʝʚ ʝʜʠʥʩʪʚʝʥʥʦ ʚʦʟʤʦʞʥʳ, ʨʘʚʥʦʚʦʟʤʦʞʥʳ ʠ ʥʝʩʦʚʤʝʩʪʥʳ. 

ʇʦʵʪʦʤʫ ʚʝʨʦʷʪʥʦʩʪʴ ʧʦʷʚʣʝʥʠʷ, ʥʘʧʨʠʤʝʨ, ʩʣʫʯʘʷ (2,5) ʨʘʚʥʘ 1/36. ʆʧʨʝʜʝʣʠʤ 

ʚʝʨʦʷʪʥʦʩʪʴ ʚʳʧʘʜʝʥʠʷ ʚ ʩʫʤʤʝ 7 ʦʯʢʦʚ. ʊʘʢʠʭ ʙʫʜʝʪ 6 ʩʣʫʯʘʝʚ. ʇʦʵʪʦʤʫ ʚʝʨʦ-

ʷʪʥʦʩʪʴ ʚʳʧʘʜʝʥʠʷ ʪʘʢʦʡ ʩʫʤʤʳ ʦʯʢʦʚ ʙʫʜʝʪ 6/36=1/36. 

 

ʉʪʘʪʠʩʪʠʯʝʩʢʦʝ ʦʧʨʝʜʝʣʝʥʠʝ ʚʝʨʦʷʪʥʦʩʪʠ 

ʉʪʘʪʠʩʪʠʯʝʩʢʘʷ ʯʘʩʪʦʪʘ ʧʦʷʚʣʝʥʠʷ ʩʦʙʳʪʠʷ ʅ ʚʳʯʠʩʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ 

l

k
P*(H)= , 

ʛʜʝ k ð ʯʠʩʣʦ ʧʦʷʚʣʝʥʠʷ ʩʦʙʳʪʠʷ ʅ ʚ ʩʝʨʠʠ ʠʟ l ʦʧʳʪʦʚ. 

ɺʝʨʦʷʪʥʦʩʪʴʶ ʩʦʙʳʪʠʷ ʅ ʥʘʟʳʚʘʝʪʩʷ ʯʠʩʣʦ, ʦʪʥʦʩʠʪʝʣʴʥʦ ʢʦʪʦʨʦʛʦ ʩʪʘ-

ʙʠʣʠʟʠʨʫʝʪʩʷ (ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ) ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʯʘʩʪʦʪʘ ʈ*(ʅ) ʧʨʠ ʥʝʦʛʨʘʥʠʯʝʥ-

ʥʦʤ ʫʚʝʣʠʯʝʥʠʠ ʯʠʩʣʘ ʦʧʳʪʦʚ. 

 

ʇʨʠʤʝʨ 5. 

ɺ ʩʪʨʝʣʢʦʚʦʤ ʢʨʫʞʢʝ ʟʘʥʠʤʘʶʪʩʷ ɸʣʝʰʘ ʠ ʉʝʨʝʞʘ. ʋ ʢʦʛʦ ʙʦʣʴʰʝ ʚʝʨʦ-

ʷʪʥʦʩʪʴ ʚʳʠʛʨʘʪʴ ʩʦʨʝʚʥʦʚʘʥʠʷ, ʝʩʣʠ ʜʘʥʥʳʝ ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʭ ʪʫʨʦʚ ʦ ʧʦʧʘʜʘ-

ʥʠʠ ʚ ʮʝʣʴ ʩʣʝʜʫʶʱʠʝ: 
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ʉʪʨʝʣʢʠ 
ʏʠʩʣʦ ʚʳʩʪʨʝʣʦʚ 

10 20 30 40 50 

ɸʣʝʰʘ 8 17 26 33 41 

ʉʝʨʝʞʘ 3 5 8 12 15 

 

ʈʝʰʝʥʠʝ. 

ʉʦʙʳʪʠʝ ʅ ð ʧʦʧʘʜʘʥʠʝ ʚ ʮʝʣʴ. ʆʧʨʝʜʝʣʠʤ ʩʪʘʪʠʩʪʠʯʝʩʢʫʶ ʯʘʩʪʦʪʫ ʧʦ-

ʧʘʜʘʥʠʷ ʚ ʮʝʣʴ ʫ ɸʣʝʰʠ ʠ ʉʝʨʝʞʠ.  

ɸʣʝʰʘ: ʈ1* = 8/10 = 0,8; ʈ2* = 17/20 = 0,85; ʈ3* = 26/30; ʈ4* = 33/40; ʈ5* = 

= 41/50. 

ʉʝʨʝʞʘ: ʈ1* = 3/10 = 0,3; ʈ2* = 5/20 = 0,25; ʈ3* = 8/30; ʈ4* = 12/40; ʈ5* =  

= 15/50. 

ʉʪʘʪʠʩʪʠʯʝʩʢʘʷ ʯʘʩʪʦʪʘ ʧʦʧʘʜʘʥʠʷ ʚ ʮʝʣʴ ɸʣʝʰʠ ʩʦʩʨʝʜʦʪʘʯʠʚʘʝʪʩʷ ʦʢʦ-

ʣʦ ʯʠʩʣʘ 0,8. ʉʪʘʪʠʩʪʠʯʝʩʢʘʷ ʯʘʩʪʦʪʘ ʧʦʧʘʜʘʥʠʷ ʚ ʮʝʣʴ ʉʝʨʝʞʠ ʩʦʩʨʝʜʦʪʘʯʠʚʘ-

ʝʪʩʷ ʦʢʦʣʦ ʯʠʩʣʘ 0,3. ʇʦʵʪʦʤʫ ʚʝʨʦʷʪʥʦʩʪʴ ʧʦʧʘʜʘʥʠʷ ʚ ʮʝʣʴ ʫ ɸʣʝʰʠ ʙʦʣʴʰʝ, 

ʯʝʤ ʫ ʉʝʨʝʞʠ. 

 

ɻʝʦʤʝʪʨʠʯʝʩʢʦʝ ʦʧʨʝʜʝʣʝʥʠʝ ʚʝʨʦʷʪʥʦʩʪʠ 

ɻʝʦʤʝʪʨʠʯʝʩʢʦʡ ʚʝʨʦʷʪʥʦʩʪʴʶ ʩʦʙʳʪʠʷ ɸ ʥʘʟʳʚʘʝʪʩʷ ʦʪʥʦʰʝʥʠʝ ʤʝʨʳ 

ʦʙʣʘʩʪʠ, ʙʣʘʛʦʧʨʠʷʪʩʪʚʫʶʱʝʡ ʧʦʷʚʣʝʥʠʶ ʩʦʙʳʪʠʷ ɸ, ʢ ʤʝʨʝ ʚʩʝʡ ʦʙʣʘʩʪʠ. 

ʇʨʠʤʝʨ 6. 

ɼʚʘ ʣʠʮʘ ɸ ʠ ɺ ʜʦʛʦʚʦʨʠʣʠʩʴ ʚʩʪʨʝʪʠʪʴʩʷ ʚ ʦʧʨʝʜʝʣʝʥʥʦʤ ʤʝʩʪʝ ʚ ʧʨʦʤʝ-

ʞʫʪʢʝ ʚʨʝʤʝʥʠ ʦʪ 9.00 ʜʦ 10.00 ʯʘʩʦʚ. ʂʘʞʜʳʡ ʠʟ ʥʠʭ ʧʨʠʭʦʜʠʪ ʥʘʫʜʘʯʫ, ʥʝʟʘʚʠ-

ʩʠʤʦ ʦʪ ʜʨʫʛʦʛʦ, ʠ ʦʞʠʜʘʝʪ 15 ʤʠʥʫʪ. ʂʘʢʦʚʘ ʚʝʨʦʷʪʥʦʩʪʴ, ʯʪʦ ʦʥʠ ʚʩʪʨʝʪʷʪʩʷ? 

ʈʝʰʝʥʠʝ. 

y 

0

 

x 

ʈʘʩʩʤʦʪʨʠʤ ʧʨʷʤʦʫʛʦʣʴʥʫʶ ʩʠʩʪʝʤʫ ʢʦʦʨʜʠʥʘʪ 

ʍʆʋ, ʚ ʢʘʯʝʩʪʚʝ ʝʜʠʥʠʮ ʤʘʩʰʪʘʙʘ ð ʯʘʩʳ. ʆʙʦʟʥʘʯʠʤ 

ʤʦʤʝʥʪʳ ʧʨʠʭʦʜʘ ʚ ʦʧʨʝʜʝʣʝʥʥʦʝ ʤʝʩʪʦ ʣʠʮ, ʩʦʦʪʚʝʪ-

ʩʪʚʝʥʥʦ ʯʝʨʝʟ ʭ ʠ ʫ. ɿʘ ʥʘʯʘʣʦ ʦʪʩʯʝʪʘ ʚʦʟʴʤʝʤ 9.00.  

ʇʦ ʫʩʣʦʚʠʶ 0¢ʭ¢1, 0¢ʫ¢1. 

ɺʩʝʚʦʟʤʦʞʥʳʝ ʠʩʭʦʜʳ ʙʫʜʫʪ ʷʚʣʷʪʴʩʷ ʪʦʯʢʘʤʠ 

ʢʚʘʜʨʘʪʘ ʩʦ ʩʪʦʨʦʥʦʡ 1. ɺʩʪʨʝʯʘ ʜʚʫʭ ʣʠʮ ʧʨʦʠʟʦʡʜʝʪ, 

ʝʩʣʠ ʨʘʟʥʦʩʪʴ ʤʝʞʜʫ ʭ ʠ ʫ ʥʝ ʧʨʝʚʟʦʡʜʝʪ 0,25 ʯʘʩʘ. ʅʘʧʨʠʤʝʨ, ʭ=9.20, ʫ=9.30 

(ʧʝʨʚʳʡ ʜʦʞʜʘʣʩʷ ʚʪʦʨʦʛʦ), ʘ ʟʥʘʯʠʪ ¼ʭïʫ¼¢0,25. ʕʪʦ ʥʝʨʘʚʝʥʩʪʚʦ ʤʦʞʥʦ ʟʘʧʠ-

ʩʘʪʴ ï0,25¢ʫïʭ ¢0,25, ʘ ʟʥʘʯʠʪ, ʭï0,25¢ʫ¢ʭ+0,25. ʀʟʦʙʨʘʟʠʤ ʜʘʥʥʫʶ ʦʙʣʘʩʪʴ ʥʘ 

ʢʦʦʨʜʠʥʘʪʥʦʡ ʧʣʦʩʢʦʩʪʠ.  

ʀʩʢʦʤʘʷ ʚʝʨʦʷʪʥʦʩʪʴ ʨʘʚʥʘ ʦʪʥʦʰʝʥʠʶ ʟʘʰʪʨʠʭʦʚʘʥʥʦʡ ʧʦʣʦʩʳ ʢ ʧʣʦ-

ʱʘʜʠ ʚʩʝʛʦ ʢʚʘʜʨʘʪʘ. ʇʣʦʱʘʜʴ ʚʩʝʛʦ ʢʚʘʜʨʘʪʘ ʨʘʚʥʘ 1. ʅʘʡʜʝʤ ʧʣʦʱʘʜʴ ʟʘ-

ʰʪʨʠʭʦʚʘʥʥʦʡ ʧʦʣʦʩʳ: 

1ï2*0,5*0,75*0,75=0,4375 

(ʧʣʦʱʘʜʴ ʢʚʘʜʨʘʪʘ ʤʠʥʫʩ ʧʣʦʱʘʜʠ ʜʚʫʭ ʨʘʚʥʳʭ ʥʝ ʟʘʰʪʨʠʭʦʚʘʥʥʳʭ ʪʨʝʫʛʦʣʴ-

ʥʠʢʦʚ). 

ɿʥʘʯʠʪ, 
1

43750,
P=  

ʆʪʚʝʪ: ʈ = 0,4375. 
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ɿʘʜʘʯʠ: 

1. ɼʚʘ ʣʠʮʘ ɸ ʠ ɺ ʜʦʛʦʚʦʨʠʣʠʩʴ ʚʩʪʨʝʪʠʪʴʩʷ ʚ ʦʧʨʝʜʝʣʝʥʥʦʤ ʤʝʩʪʝ ʚ ʧʨʦ-

ʤʝʞʫʪʢʝ ʚʨʝʤʝʥʠ ʦʪ 11.00 ʜʦ 12.00 ʯʘʩʦʚ. ʂʘʞʜʳʡ ʠʟ ʥʠʭ ʧʨʠʭʦʜʠʪ ʥʘʫʜʘʯʫ,  

ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʜʨʫʛʦʛʦ, ʠ ʦʞʠʜʘʝʪ 30 ʤʠʥʫʪ. ʂʘʢʦʚʘ ʚʝʨʦʷʪʥʦʩʪʴ, ʯʪʦ ʦʥʠ ʚʩʪʨʝ-

ʪʷʪʩʷ. (0,75). 

2. ɼʚʘ ʣʠʮʘ ɸ ʠ ɺ ʜʦʛʦʚʦʨʠʣʠʩʴ ʚʩʪʨʝʪʠʪʴʩʷ ʚ ʦʧʨʝʜʝʣʝʥʥʦʤ ʤʝʩʪʝ ʚ ʧʨʦ-

ʤʝʞʫʪʢʝ ʚʨʝʤʝʥʠ ʦʪ 9.00 ʜʦ 10.00 ʯʘʩʦʚ. ʂʘʞʜʳʡ ʠʟ ʥʠʭ ʧʨʠʭʦʜʠʪ ʥʘʫʜʘʯʫ,  

ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʜʨʫʛʦʛʦ, ʠ ʦʞʠʜʘʝʪ 15 ʤʠʥʫʪ. ʂʘʢʦʚʘ ʚʝʨʦʷʪʥʦʩʪʴ, ʯʪʦ ʦʥʠ ʚʩʪʨʝ-

ʪʷʪʩʷ? 

ɼʚʘ ʣʠʮʘ ɸ ʠ ɺ ʜʦʛʦʚʦʨʠʣʠʩʴ ʚʩʪʨʝʪʠʪʴʩʷ ʚ ʦʧʨʝʜʝʣʝʥʥʦʤ ʤʝʩʪʝ ʚ ʧʨʦʤʝ-

ʞʫʪʢʝ ʚʨʝʤʝʥʠ ʦʪ 8.00 ʜʦ 9.00 ʯʘʩʦʚ. ʂʘʞʜʳʡ ʠʟ ʥʠʭ ʧʨʠʭʦʜʠʪ ʥʘʫʜʘʯʫ, ʥʝʟʘʚʠ-

ʩʠʤʦ ʦʪ ʜʨʫʛʦʛʦ, ʠ ʦʞʠʜʘʝʪ 10 ʤʠʥʫʪ. ʂʘʢʦʚʘ ʚʝʨʦʷʪʥʦʩʪʴ, ʯʪʦ ʦʥʠ ʚʩʪʨʝʪʷʪʩ?̫ 

(11/36) 

3. ɺ ʢʨʫʛ ʨʘʜʠʫʩʘ R ʧʦʤʝʱʝʥ ʤʝʥʴʰʠʡ ʢʨʫʛ ʨʘʜʠʫʩʘ r. ʅʘʡʪʠ ʚʝʨʦʷʪʥʦʩʪʴ 

ʪʦʛʦ, ʯʪʦ ʪʦʯʢʘ, ʥʘʫʜʘʯʫ ʙʨʦʰʝʥʥʘʷ ʚ ʙʦʣʴʰʦʡ ʢʨʫʛ, ʧʦʧʘʜʝʪ ʪʘʢ ʞʝ ʠ ʚ ʤʘʣʳʡ 

ʢʨʫʛ. ʇʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ ʚʝʨʦʷʪʥʦʩʪʴ ʧʦʧʘʜʘʥʠʷ ʪʦʯʢʠ ʚ ʢʨʫʛ ʧʨʦʧʦʨʮʠʦʥʘʣʴ-

ʥʘ ʧʣʦʱʘʜʠ ʢʨʫʛʘ ʠ ʥʝ ʟʘʚʠʩʠʪ ʦʪ ʝʛʦ ʨʘʩʧʦʣʦʞʝʥʠʷ. 
 

 

ʆʇɽʈɸʎʀʀ ʅɸɼ ɺɽʈʆʗʊʅʆʉʊʗʄʀ 

ʊʝʦʨʝʤʘ ʩʣʦʞʝʥʠʷ ʚʝʨʦʷʪʥʦʩʪʝʡ ʥʝʩʦʚʤʝʩʪʥʳʭ ʩʦʙʳʪʠʡ 

ʊʝʦʨʝʤʘ. ɺʝʨʦʷʪʥʦʩʪʴ ʧʦʷʚʣʝʥʠʷ ʦʜʥʦʛʦ ʠʟ ʜʚʫʭ ʥʝʩʦʚʤʝʩʪʥʳʭ ʩʦʙʳʪʠʡ 

ʨʘʚʥʘ ʩʫʤʤʝ ʚʝʨʦʷʪʥʦʩʪʝʡ ʵʪʠʭ ʩʦʙʳʪʠʡ: ʈ(ɸ Ç ɺ) = ʈ(ɸ) + ʈ(ɺ). 

ʇʨʠʤʝʨ 7. 

ɼʣʷ ʦʪʧʨʘʚʢʠ ʛʨʫʟʘ ʩʦ ʩʢʣʘʜʘ ʤʦʞʝʪ ʙʳʪʴ ʚʳʜʝʣʝʥʘ ʦʜʥʘ ʠʟ ʜʚʫʭ ʤʘʰʠʥ 

ʨʘʟʣʠʯʥʦʛʦ ʚʠʜʘ. ʀʟʚʝʩʪʥʳ ʚʝʨʦʷʪʥʦʩʪʠ ʚʳʜʝʣʝʥʠʷ ʢʘʞʜʦʡ ʤʘʰʠʥʳ: ʈ(ɸ) = 0,2; 

ʈ(ɺ) = 0,4. ʊʦʛʜʘ ʚʝʨʦʷʪʥʦʩʪʴ ʪʦʛʦ, ʯʪʦ ʢ ʩʢʣʘʜʫ ʙʫʜʝʪ ʧʦʜʘʥʘ ʦʜʥʘ ʠʟ ʵʪʠʭ ʤʘ-

ʰʠʥ ʈ(ɸ Ç ɺ) = 0,2 + 0,4 = 0,6. 

ʊʝʦʨʝʤʘ ʚʝʨʥʘ ʠ ʜʣʷ ʣʶʙʦʛʦ ʢʦʥʝʯʥʦʛʦ ʯʠʩʣʘ ʥʝʩʦʚʤʝʩʪʥʳʭ ʩʦʙʳʪʠʡ. 

ʈ (ɸ1 Ç ɸ2  Ç ɸ3 Ç ... Çɸn) = ʈ (ɸ1 ) + ʈ(ɸ2 ) + ʈ(ɸ3) +... +ʈ(ɸn). 

ʇʨʠʤʝʨ 8. 

ɺ ʣʦʪʝʨʝʝ ʚʳʧʫʱʝʥʦ 10000 ʙʠʣʝʪʦʚ ʠ ʫʩʪʘʥʦʚʣʝʥʦ 10 ʚʳʠʛʨʳʰʝʡ ʧʦ 200 

ʨʫʙʣʝʡ, 100 ʧʦ 100 ʨʫʙʣʝʡ, 500 ʧʦ 25 ʨʫʙʣʝʡ, 1000 ʧʦ 5 ʨʫʙʣʝʡ. ɻʨʘʞʜʘʥʠʥ ʢʫ-

ʧʠʣ ʦʜʠʥ ʙʠʣʝʪ. ʂʘʢʦʚʘ ʚʝʨʦʷʪʥʦʩʪʴ ʪʦʛʦ, ʯʪʦ ʦʥ ʚʳʠʛʨʘʝʪ ʥʝ ʤʝʥʝʝ 25 ʨʫʙʣʝʡ? 

ʈʝʰʝʥʠʝ. 

ɸ ð ʚʳʠʛʨʳʰ ʥʝ ʤʝʥʝʝ 25 ʨʫʙʣʝʡ; 

ɸ1 ð ʚʳʠʛʨʳʰ ʨʘʚʝʥ 25 ʨʫʙʣʝʡ, ʈ(ɸ1 )=500/1000=0,05 

ɸ2 ð ʚʳʠʛʨʳʰ ʨʘʚʝʥ 100 ʨʫʙʣʝʡ, ʈ(ɸ2 )=100/1000=0,01 

ɸ3 ð ʚʳʠʛʨʳʰ ʨʘʚʝʥ 200 ʨʫʙʣʝʡ, ʈ(ɸ3 )=10/1000=0,001. 

ʇʦʩʢʦʣʴʢʫ ʢʫʧʣʝʥ ʪʦʣʴʢʦ ʦʜʠʥ ʙʠʣʝʪ, ʪʦ ɸ= ɸ1 Ç ɸ2 Ç ɸ3. ʇʦ ʪʝʦʨʝʤʝ ʩʣʦ-

ʞʝʥʠʷ ʚʝʨʦʷʪʥʦʩʪʝʡ ʥʝʩʦʚʤʝʩʪʥʳʭ ʩʦʙʳʪʠʡ (ʩʦʙʳʪʠʷ ʥʝʩʦʚʤʝʩʪʥʳ, ʪʘʢ ʢʘʢ 

ʢʫʧʣʝʥ ʪʦʣʴʢʦ ʦʜʠʥ ʙʠʣʝʪ) 

ʈ(ɸ1Çɸ2Çɸ3)=ʈ(ɸ1)+ʈ(ɸ2)+ʈ(ɸ3)=0,05+0,01+0,001=0,061. 

ʉʣʝʜʩʪʚʠʝ ʠʟ ʪʝʦʨʝʤʳ ʩʣʦʞʝʥʠʷ: ʉʫʤʤʘ ʚʝʨʦʷʪʥʦʩʪʝʡ ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʭ 

ʩʦʙʳʪʠʡ ʨʘʚʥʘ 1. 
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ʊʝʦʨʝʤʘ ʩʣʦʞʝʥʠʷ ʚʝʨʦʷʪʥʦʩʪʝʡ ʩʦʚʤʝʩʪʥʳʭ ʩʦʙʳʪʠʡ 

ɼʚʘ ʩʦʙʳʪʠʷ ʥʘʟʳʚʘʶʪʩʷ ʩʦʚʤʝʩʪʥʳʤʠ, ʝʩʣʠ ʧʦʷʚʣʝʥʠʝ ʦʜʥʦʛʦ ʠʟ ʥʠʭ ʥʝ 

ʠʩʢʣʶʯʘʝʪ ʧʦʷʚʣʝʥʠʝ ʜʨʫʛʦʛʦ ʚ ʦʜʥʦʤ ʠ ʪʦʤ ʞʝ ʠʩʧʳʪʘʥʠʠ. 

ʊʝʦʨʝʤʘ. 

ɺʝʨʦʷʪʥʦʩʪʴ ʧʦʷʚʣʝʥʠʷ ʭʦʪʷ ʙʳ ʦʜʥʦʛʦ ʠʟ ʜʚʫʭ ʩʦʚʤʝʩʪʥʳʭ ʩʦʙʳʪʠʡ ʨʘʚʥʘ 

ʩʫʤʤʝ ʚʝʨʦʷʪʥʦʩʪʝʡ ʵʪʠʭ ʩʦʙʳʪʠʡ ʙʝʟ ʚʝʨʦʷʪʥʦʩʪʠ ʠʭ ʩʦʚʤʝʩʪʥʦʛʦ ʧʦʷʚʣʝʥʠʷ. 

ʈ(ɸÇɺ)=ʈ(ɸ)+ʈ(ɺ)ïʈ(ɸÆɺ). 

 

ʊʝʦʨʝʤʘ ʫʤʥʦʞʝʥʠʷ ʚʝʨʦʷʪʥʦʩʪʝʡ ʥʝʟʘʚʠʩʠʤʳʭ ʩʦʙʳʪʠʡ 

ɺʝʨʦʷʪʥʦʩʪʴ ʩʦʚʤʝʩʪʥʦʛʦ ʧʦʷʚʣʝʥʠʷ ʜʚʫʭ ʥʝʟʘʚʠʩʠʤʳʭ ʩʦʙʳʪʠʡ ɸ ʠ ɺ 

ʨʘʚʥʘ ʧʨʦʠʟʚʝʜʝʥʠʶ ʚʝʨʦʷʪʥʦʩʪʝʡ ʵʪʠʭ ʩʦʙʳʪʠʡ  

ʈ(ɸ Æ ɺ) = ʈ(ɸ)*ʈ(ɺ). 

ʊʝʦʨʝʤʘ ʨʘʩʧʨʦʩʪʨʘʥʷʝʪʩʷ ʠ ʜʣʷ ʩʣʫʯʘʷ ʩʦʙʳʪʠʡ ʙʦʣʴʰʝ ʜʚʫʭ. 

ʇʨʠʤʝʨ 9. 

ʂʘʢʦʚʘ ʚʝʨʦʷʪʥʦʩʪʴ ʪʦʛʦ, ʯʪʦ ʧʨʠ ʜʝʩʷʪʠʢʨʘʪʥʦʤ ʙʨʦʩʘʥʠʠ ʤʦʥʝʪʳ ʛʝʨʙ 

ʚʳʧʘʜʝʪ 10 ʨʘʟ? 

ʈʝʰʝʥʠʝ. 

ʉʦʙʳʪʠʝ ɸ ð ʚʳʧʘʜʝʥʠʝ ʛʝʨʙʘ ʠʣʠ ʥʘʜʧʠʩʠ ʧʨʠ ʜʝʩʷʪʠʢʨʘʪʥʦʤ ʙʨʦʩʘʥʠʠ 

ʥʝ ʟʘʚʠʩʠʪ ʦʪ ʨʝʟʫʣʴʪʘʪʘ ʧʨʝʜʳʜʫʱʠʭ ʙʨʦʩʘʥʠʡ. ʇʦʵʪʦʤʫ ʟʜʝʩʴ ʠʜʝʪ ʨʝʯʴ ʦ ʩʦʚ-

ʤʝʱʝʥʠʠ ʜʝʩʷʪʠ ʥʝʟʘʚʠʩʠʤʳʭ ʩʦʙʳʪʠʡ: ɸ1 ʚʳʧʘʣ ʛʝʨʙ ʧʨʠ ʧʝʨʚʦʤ ʙʨʦʩʘʥʠʠ, ɸ2 

ʚʳʧʘʣ ʛʝʨʙ ʧʨʠ ʚʪʦʨʦʤ ʙʨʦʩʘʥʠʠ ʠ ʪ.ʜ. ɺʝʨʦʷʪʥʦʩʪʴ ʚʳʧʘʜʝʥʠʷ ʛʝʨʙʘ ʧʨʠ ʦʜʥʦ-

ʢʨʘʪʥʦʤ ʙʨʦʩʘʥʠʠ ð İ, ʧʦʵʪʦʤʫ ʠʩʢʦʤʘʷ ʚʝʨʦʷʪʥʦʩʪʴ ʨʘʚʥʘ: 
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ʊʝʦʨʝʤʘ ʫʤʥʦʞʝʥʠʷ ʚʝʨʦʷʪʥʦʩʪʝʡ ʟʘʚʠʩʠʤʳʭ ʩʦʙʳʪʠʡ 

ɼʚʘ ʩʦʙʳʪʠʷ ʥʘʟʳʚʘʶʪʩʷ ʟʘʚʠʩʠʤʳʤʠ, ʝʩʣʠ ʚʝʨʦʷʪʥʦʩʪʴ ʧʦʷʚʣʝʥʠʷ ʦʜʥʦ-

ʛʦ ʠʟ ʥʠʭ ʟʘʚʠʩʠʪ ʦʪ ʥʘʩʪʫʧʣʝʥʠʷ ʠʣʠ ʥʝʥʘʩʪʫʧʣʝʥʠʷ ʜʨʫʛʦʛʦ. 

ʇʨʠʤʝʨ 10. 

ʇʫʩʪʴ ʚ ʫʨʥʝ 3 ʙʝʣʳʭ ʠ 10 ʯʝʨʥʳʭ ʰʘʨʦʚ. ʀʟ ʫʨʥʳ ʥʘʫʜʘʯʫ ʠʟʚʣʝʢʘʶʪ 

ʦʜʠʥ ʰʘʨ, ʘ ʟʘʪʝʤ ʠʟʚʣʝʢʘʶʪ ʜʨʫʛʦʡ. ʆʙʦʟʥʘʯʠʤ ʯʝʨʝʟ ʩʦʙʳʪʠʝ ɸ ð ʧʨʠ ʧʝʨʚʦʤ 

ʠʟʚʣʝʯʝʥʠʠ ʧʦʷʚʠʣʩʷ ʙʝʣʳʡ ʰʘʨ, ʯʝʨʝʟ ʩʦʙʳʪʠʝ ɺ ð ʧʨʠ ʚʪʦʨʦʤ ʠʟʚʣʝʯʝʥʠʠ 

ʧʦʷʚʠʣʩʷ ʙʝʣʳʡ ʰʘʨ. ɽʩʣʠ ʩʦʙʳʪʠʝ ɸ ʧʨʦʠʟʦʰʣʦ, ʪʦ ʚ ʫʨʥʝ ʠʟ 12 ʦʩʪʘʚʰʠʭʩʷ 

ʰʘʨʦʚ ʝʩʪʴ 2 ʙʝʣʳʭ ʰʘʨʘ, ʧʦʵʪʦʤʫ ʈ(ɺ)=2/12, ʝʩʣʠ ɸ ʥʝ ʧʨʦʠʟʦʰʣʦ, ʪʦ 

ʈ(ɺ)=3/12. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʝʨʦʷʪʥʦʩʪʴ ʩʦʙʳʪʠʷ ɺ ʟʘʚʠʩʠʪ ʦʪ ʧʦʷʚʣʝʥʠʷ ʠʣʠ 

ʥʝʧʦʷʚʣʝʥʠʷ ʩʦʙʳʪʠʷ ɸ. 

ʋʩʣʦʚʥʦʡ ʚʝʨʦʷʪʥʦʩʪʴʶ ʈɸ(ɺ) ʥʘʟʳʚʘʶʪ ʚʝʨʦʷʪʥʦʩʪʴ ʩʦʙʳʪʠʷ ɺ, ʚʳʯʠʩ-

ʣʝʥʥʫʶ ʚ ʧʨʝʜʧʦʣʦʞʝʥʠʠ, ʯʪʦ ʩʦʙʳʪʠʝ ɸ ʫʞʝ ʥʘʩʪʫʧʠʣʦ. 

ʊʝʦʨʝʤʘ. ɺʝʨʦʷʪʥʦʩʪʴ ʩʦʚʤʝʩʪʥʦʛʦ ʧʦʷʚʣʝʥʠʷ ʜʚʫʭ ʟʘʚʠʩʠʤʳʭ ʩʦʙʳʪʠʡ 

ʨʘʚʥʘ ʧʨʦʠʟʚʝʜʝʥʠʶ ʚʝʨʦʷʪʥʦʩʪʠ ʦʜʥʦʛʦ ʠʟ ʥʠʭ ʥʘ ʫʩʣʦʚʥʫʶ ʚʝʨʦʷʪʥʦʩʪʴ ʜʨʫ-

ʛʦʛʦ, ʚʳʯʠʩʣʝʥʥʫʶ ʚ ʧʨʝʜʧʦʣʦʞʝʥʠʠ, ʯʪʦ ʧʝʨʚʦʝ ʩʦʙʳʪʠʝ ʫʞʝ ʥʘʩʪʫʧʠʣʦ 

ʈ(ɸÆɺ)=ʈ(ɸ)* ʈɸ(ɺ). 

ʕʪʘ ʪʝʦʨʝʤʘ ʨʘʩʧʨʦʩʪʨʘʥʷʝʪʩʷ ʠ ʥʘ ʩʣʫʯʘʡ ʯʠʩʣʘ ʟʘʚʠʩʠʤʳʭ ʩʦʙʳʪʠʡ ʙʦʣʴ-

ʰʝ ʜʚʫʭ, ʥʘʧʨʠʤʝʨ, ʜʣʷ ʪʨʝʭ ʟʘʚʠʩʠʤʳʭ ʩʦʙʳʪʠʡ ʈ(ɸÆɺÆʉ)=ʈ(ɸ)*ʈɸ(ɺ)*ʈɸɺ(ʉ), 
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ʛʜʝ ʈɸɺ(ʉ) ð ʚʝʨʦʷʪʥʦʩʪʴ ʩʦʙʳʪʠʷ ʉ, ʚʳʯʠʩʣʝʥʥʘʷ ʚ ʧʨʝʜʧʦʣʦʞʝʥʠʠ, ʯʪʦ ɸ ʠ ɺ 

ʫʞʝ ʧʨʦʠʟʦʰʣʠ. 

ʇʨʠʤʝʨ 11. 

ɺ ʷʱʠʢʝ ʘ ʙʝʣʳʭ ʠ b ʯʝʨʥʳʭ ʰʘʨʦʚ, ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʚʳʥʠʤʘʶʪ ʜʚʘ ʰʘʨʘ. 

ʂʘʢʦʚʘ ʚʝʨʦʷʪʥʦʩʪʴ ʪʦʛʦ, ʯʪʦ ʦʙʘ ʦʥʠ ʯʝʨʥʳʝ? 

ʈʝʰʝʥʠʝ. 

ʉʦʙʳʪʠʝ ɸ ð çʧʝʨʚʳʡ ʰʘʨ ʯʝʨʥʳʡè, ɺ ð çʚʪʦʨʦʡ ʰʘʨ ʯʝʨʥʳʡè, 
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ʌʦʨʤʫʣʘ ʧʦʣʥʦʡ ʚʝʨʦʷʪʥʦʩʪʠ 

ʇʫʩʪʴ ʪʨʝʙʫʝʪʩʷ ʥʘʡʪʠ ʚʝʨʦʷʪʥʦʩʪʴ ʩʦʙʳʪʠʷ ɸ, ʢʦʪʦʨʦʝ ʤʦʞʝʪ ʧʨʦʠʩʭʦ-

ʜʠʪʴ ʚʤʝʩʪʝ ʩ ʦʜʥʠʤ ʠʟ ʥʝʟʘʚʠʩʠʤʳʭ ʩʦʙʳʪʠʡ ɺ1, ɺ2,éɺn. ʊʦʛʜʘ 

ʈ(ɸ) = ʈ(ɺ1)*ʈɸ(ɺ1) + ʈ(ɺ2) * ʈɸ(ɺ2) + é + ʈ(ɺn) * ʈɸ(ɺn). 

ʇʨʠʤʝʨ 12. 

ɺ ʤʘʛʘʟʠʥ ʧʦʩʪʫʧʘʝʪ ʦʜʥʘ ʠ ʪʘ ʞʝ ʧʨʦʜʫʢʮʠʷ ʦʪ ʧʝʨʚʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ  

ʚ ʢʦʣʠʯʝʩʪʚʝ 20 ʠʟʜʝʣʠʡ, ʦʪ ʚʪʦʨʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ ð 10 ʠ ʦʪ ʪʨʝʪʴʝʛʦ ʧʨʝʜʧʨʠ̫ -

ʪʠʷ ð 70. ɺʝʨʦʷʪʥʦʩʪʠ ʥʝʢʘʯʝʩʪʚʝʥʥʦʛʦ ʠʟʛʦʪʦʚʣʝʥʠʷ ʠʟʜʝʣʠʡ ʥʘ ʧʨʝʜʧʨʠʷʪʠ-

ʷʭ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʨʘʚʥʳ 0,02, 0,03 ʠ 0,05. ʉʣʫʯʘʡʥʳʤ ʦʙʨʘʟʦʤ ʦʪʙʠʨʘʝʪʩʷ ʦʜ-

ʥʦ ʠʟʜʝʣʠʝ. ʊʨʝʙʫʝʪʩʷ ʦʧʨʝʜʝʣʠʪʴ ʚʝʨʦʷʪʥʦʩʪʴ ʪʦʛʦ, ʯʪʦ ʵʪʦ ʠʟʜʝʣʠʝ 

ʥʝʢʘʯʝʩʪʚʝʥʥʦʝ. 

ʈʝʰʝʥʠʝ. 

ʉʦʙʳʪʠʝ ɸ ð ʚʳʙʨʘʥʥʦʝ ʠʟʜʝʣʠʝ ʥʝʢʘʯʝʩʪʚʝʥʥʦʝ, ʩʦʙʳʪʠʷ ɺ1, ɺ2, ɺ3 ð 

ʚʳʙʦʨ ʠʟʜʝʣʠʷ ʠʟ ʧʨʦʜʫʢʮʠʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʧʨʝʜʧʨʠʷʪʠʷ. 

ʈ(ɺ1) = 0,2, ʈ(ɺ2) = 0,1, ʈ(ɺ3) = 0,7 

ʈɸ(ɺ1) = 0,02, ʈɸ(ɺ2) = 0,03, ʈɸ(ɺ3) = 0,05, ʪʦʛʜʘ  

ʈ(ɸ) = 0,2*0,02 + 0,1*0,03 + 0,7*0,05 = 0,042 

 

ɺʝʨʦʷʪʥʦʩʪʴ ʧʦʚʪʦʨʝʥʠʷ ʩʦʙʳʪʠʡ 

ʇʫʩʪʴ ʚ ʨʝʟʫʣʴʪʘʪʝ ʥʝʢʦʪʦʨʦʛʦ ʦʧʳʪʘ ʤʦʞʝʪ ʧʨʦʠʟʦʡʪʠ ʠʣʠ ʥʝ ʧʨʦʠʟʦʡʪʠ 

ʩʦʙʳʪʠʝ ɸ. ʆʧʳʪ ʜʦʣʞʝʥ ʙʳʪʴ ʧʨʦʠʟʚʝʜʝʥ n ʨʘʟ. ʀʟʚʝʩʪʥʦ, ʯʪʦ ʚ ʢʘʞʜʦʤ ʦʧʳʪʝ  

ʚʝʨʦʷʪʥʦʩʪʴ ʧʦʷʚʣʝʥʠʷ ʩʦʙʳʪʠʷ ɸ ʨʘʚʥʘ ʨ. ɺʝʨʦʷʪʥʦʩʪʴ ʪʦʛʦ, ʯʪʦ ʧʨʠ n ʠʩʧʳʪʘ-

ʥʠʷʭ ʩʦʙʳʪʠʝ ɸ ʧʦʷʚʠʪʩʷ ʨʦʚʥʦ m ʨʘʟ ʨʘʚʥʘ: 

ʈ = ʉn
m pm (1 ï p)nïm 

 

ʇʨʠʤʝʨ 13. 

ʇʦʜʙʨʘʩʳʚʘʶʪ ʤʦʥʝʪʫ 10 ʨʘʟ. ʂʘʢʦʚʘ ʚʝʨʦʷʪʥʦʩʪʴ ʜʚʫʢʨʘʪʥʦʛʦ ʧʦʷʚʣʝʥʠʷ 

ʛʝʨʙʘ? 

ʈʝʰʝʥʠʝ: 

ɸ ð ʧʦʷʚʣʝʥʠʝ ʛʝʨʙʘ, n=10, m=2, ʨ=1/2 
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ʇʨʠʤʝʨ 14. 

ɺʝʨʦʷʪʥʦʩʪʴ ʪʦʛʦ, ʯʪʦ ʠʟʜʝʣʠʝ ʥʝ ʧʨʦʡʜʝʪ ʢʦʥʪʨʦʣʷ, ʨʘʚʥʘ 0,1. ʂʘʢʦʚʘ ʚʝ-

ʨʦʷʪʥʦʩʪʴ ʪʦʛʦ, ʯʪʦ ʩʨʝʜʠ 5 ʠʟʜʝʣʠʡ ʥʝ ʙʫʜʝʪ ʥʠ ʦʜʥʦʛʦ ʟʘʙʨʘʢʦʚʘʥʥʦʛʦ? 

ʈʝʰʝʥʠʝ. 

ɸ ð ʠʟʜʝʣʠʝ ʟʘʙʨʘʢʦʚʘʥʦ, ʨ(ɸ) = 0,1, n = 5, m = 0, 

ʈ = ʉ5
0 Ö0,10 Ö(1 ï 0,1)5 = 1Ö1Ö0,95 º 0,6 

 

ɿʘʜʘʯʠ ʜʣʷ ʧʨʘʢʪʠʢʠ 

1. ɺ ʜʘʥʥʦʤ ʧʫʥʢʪʝ ʠʤʝʶʪ ʦʩʪʘʥʦʚʢʫ ʪʨʘʤʚʘʠ ʰʝʩʪʠ ʤʘʨʰʨʫʪʦʚ: ˉ7, 12, 

16, 24, 31, 49. ʇʘʩʩʘʞʠʨ ʞʜʝʪ ʪʨʘʤʚʘʡ ʣʠʙʦ 12, ʣʠʙʦ 16. ʂʘʢʦʚʘ ʚʝʨʦʷʪʥʦʩʪʴ ʪʦ-

ʛʦ, ʯʪʦ ʧʝʨʚʳʤ ʧʦʜʦʡʜʝʪ ʪʨʘʤʚʘʡ ʥʫʞʥʦʛʦ ʤʘʨʰʨʫʪʘ? (1/3) 

2. ʇʦʜʙʨʦʩʠʣʠ 2 ʠʛʨʘʣʴʥʳʝ ʢʦʩʪʠ. ʂʘʢʦʚʘ ʚʝʨʦʷʪʥʦʩʪʴ ʪʦʛʦ, ʯʪʦ ʩʫʤʤʘ 

ʚʳʧʘʚʰʠʭ ʦʯʢʦʚ ʙʫʜʝʪ ʙʦʣʴʰʝ 5? (13/18) 

3. ʇʦʜʙʨʦʩʠʣʠ ʪʨʠ ʤʦʥʝʪʳ. ʂʘʢʦʚʘ ʚʝʨʦʷʪʥʦʩʪʴ ʪʦʛʦ, ʯʪʦ ʭʦʪʷ ʙʳ ʦʜʥʘ ʠʟ 

ʥʠʭ ʫʧʘʜʝʪ ʛʝʨʙʦʤ ʚʚʝʨʭ? (7/8) 

4. ɺ ʣʦʪʝʨʝʝ 4 ʚʳʠʛʨʳʰʥʳʭ ʙʠʣʝʪʘ ʠ 96 ʧʫʩʪʳʭ. ʂʘʢʦʚʘ ʚʝʨʦʷʪʥʦʩʪʴ ʪʦʛʦ, 

ʯʪʦ ʥʘ 10 ʢʫʧʣʝʥʥʳʭ ʙʠʣʝʪʦʚ ʚʳʧʘʜʝʪ ʭʦʪʷ ʙʳ ʦʜʠʥ ʚʳʠʛʨʳʰ? (0,3439) 

5. ʈʘʙʦʪʘʶʪ ʪʨʠ ʩʪʘʥʢʘ. ɺʝʨʦʷʪʥʦʩʪʴ ʪʦʛʦ, ʯʪʦ ʚ ʪʝʯʝʥʠʝ ʯʘʩʘ ʩʪʘʥʦʢ ʥʝ 

ʧʦʪʨʝʙʫʝʪ ʦʩʪʘʥʦʚʢʠ, ʨʘʚʥʘ ʜʣʷ ʧʝʨʚʦʛʦ ð 0,85, ʜʣʷ ʚʪʦʨʦʛʦ ð 0,9 ʠ ʜʣʷ ʪʨʝʪʴ-

ʝʛʦ ð 0,95. ʅʘʡʪʠ ʚʝʨʦʷʪʥʦʩʪʴ ʪʦʛʦ, ʯʪʦ ʚ ʪʝʯʝʥʠʝ ʯʘʩʘ ʥʠ ʦʜʠʥ ʩʪʘʥʦʢ ʥʝ ʧʦ-

ʪʨʝʙʫʝʪ ʦʩʪʘʥʦʚʢʠ? (0,73) 

6. ɺʝʨʦʷʪʥʦʩʪʴ ʩʙʠʪʴ ʩʘʤʦʣʝʪ ʧʨʦʪʠʚʥʠʢʘ ʚʳʩʪʨʝʣʦʤ ʠʟ ʚʠʥʪʦʚʢʠ ð 

0,004. ʅʘʡʪʠ ʚʝʨʦʷʪʥʦʩʪʴ ʫʥʠʯʪʦʞʝʥʠʷ ʩʘʤʦʣʝʪʘ ʧʨʠ ʦʜʥʦʚʨʝʤʝʥʥʦʡ ʩʪʨʝʣʴʙʝ 

ʠʟ 25 ʚʠʥʪʦʚʦʢ. (1 ï (0,996)25) 

7. ɺʝʨʦʷʪʥʦʩʪʴ ʧʦʧʘʩʪʴ ʚ ʮʝʣʴ ʨʘʚʥʘ 0,8. ʂʘʢʦʚʘ ʚʝʨʦʷʪʥʦʩʪʴ ʪʦʛʦ, ʯʪʦ ʠʟ 

ʧʷʪʠ ʚʳʩʪʨʝʣʦʚ ʙʫʜʝʪ ʭʦʪʷ ʙʳ ʦʜʠʥ ʧʨʦʤʘʭ? (1 ï 0,85) 

8. ɺʳʥʠʤʘʶʪ 100 ʨʘʟ ʢʘʨʪʫ ʠʟ ʢʦʣʦʜʳ ʚ 52 ʢʘʨʪʳ ʠ ʢʣʘʜʫʪ ʝʝ ʦʙʨʘʪʥʦ.  

ʂʘʢʦʚʘ ʚʝʨʦʷʪʥʦʩʪʴ ʪʦʛʦ, ʯʪʦ ʯʝʨʚʦʥʥʳʡ ʚʘʣʝʪ ʥʝ ʧʦʷʚʠʪʩʷ ʥʠ ʨʘʟʫ? (51/52)100 

9. ɺʳʥʠʤʘʶʪ 100 ʨʘʟ ʢʘʨʪʫ ʠʟ ʢʦʣʦʜʳ ʠ ʢʣʘʜʫʪ ʝʝ ʦʙʨʘʪʥʦ. ʂʘʢʦʚʘ ʚʝʨʦʷʪ-

ʥʦʩʪʴ ʪʦʛʦ, ʯʪʦ ʯʝʨʚʦʥʥʳʡ ʚʘʣʝʪ ʧʦʷʚʠʪʩʷ ʭʦʪʷ ʙʳ ʦʜʠʥ ʨʘʟ?(1 ï (51/52)100) 

10. ʅʘ ʚʦʝʥʥʳʭ ʫʯʝʥʠʷʭ ʣʝʪʯʠʢ ʧʦʣʫʯʠʣ ʟʘʜʘʥʠʝ ʫʥʠʯʪʦʞʠʪʴ ʪʨʠ ʩʢʣʘʜʘ. 

ʅʘ ʙʦʨʪʫ ʩʘʤʦʣʝʪʘ ð ʦʜʥʘ ʙʦʤʙʘ. ɺʝʨʦʷʪʥʦʩʪʴ ʧʦʧʘʜʘʥʠʷ ʚ ʧʝʨʚʳʡ ʩʢʣʘʜ ð 

0,01, ʚʦ ʚʪʦʨʦʡ ð 0,08, ʚ ʪʨʝʪʠʡ ð 0,025. ʃʶʙʦʝ ʧʦʧʘʜʘʥʠʝ ʚ ʨʝʟʫʣʴʪʘʪʝ ʜʝʪʦ-

ʥʘʮʠʠ ʚʟrʳʚʘʝʪ ʚʟʨʳʚ ʚʩʝʭ ʪʨʝʭ ʩʢʣʘʜʦʚ. ʂʘʢʦʚʘ ʚʝʨʦʷʪʥʦʩʪʴ ʪʦʛʦ, ʯʪʦ ʩʢʣʘʜʳ 

ʧʨʦʪʠʚʥʠʢʘ ʙʫʜʫʪ ʫʥʠʯʪʦʞʝʥʳ? (0,115) 

11. ʀʟ ʢʦʣʦʜʳ ʚ 36 ʢʘʨʪ ʦʜʥʫ ʟʘ ʜʨʫʛʦʡ ʚʳʥʠʤʘʶʪ 2 ʢʘʨʪʳ. ʅʘʡʪʠ ʚʝʨʦʷʪ-

ʥʦʩʪʴ, ʯʪʦ ʚʳʥʫʪʳ: ʘ) 2 ʚʘʣʝʪʘ, ʙ) 2 ʢʘʨʪʳ ʧʠʢʦʚʦʡ ʤʘʩʪʠ, ʚ) ʚʳʥʫʪʳ ʚʘʣʝʪ ʠ ʜʘ-

ʤʘ.(1/105, 2/35, 4/315)  

12. ɺ ʣʦʪʝʨʝʝ ʚʳʧʫʱʝʥʦ n ʙʠʣʝʪʦʚ, ʠʟ ʥʠʭ m ð ʚʳʠʛʨʳʰʥʳʭ. ɻʨʘʞʜʘʥʠʥ 

ʢʫʧʠʣ k ʙʠʣʝʪʦʚ. ʂʘʢʦʚʘ ʚʝʨʦʷʪʥʦʩʪʴ ʪʦʛʦ, ʯʪʦ ʧʦ ʢʨʘʡʥʝʡ ʤʝʨʝ ʦʜʠʥ ʠʟ ʢʫʧʣʝʥ-

ʥʳʭ ʙʠʣʝʪʦʚ ð ʚʳʠʛʨʳʰʥʳʡ? 

13. ʂʘʢʦʚʘ ʚʝʨʦʷʪʥʦʩʪʴ ʚʳʪʘʱʠʪʴ ʢʦʨʦʣʷ ʠʟ ʢʦʣʦʜʳ 2 ʨʘʟʘ ʧʦʜʨʷʜ, ʝʩʣʠ 

ʧʦʩʣʝ ʧʝʨʚʦʛʦ ʠʟʚʣʝʯʝʥʠʷ ʢʘʨʪʳ ʝʝ ʥʝ ʚʦʟʚʨʘʱʘʶʪ ʦʙʨʘʪʥʦ? (1,221) 

14. ɺʝʨʦʷʪʥʦʩʪʴ ʪʦʛʦ, ʯʪʦ ʚʟʷʪʦʝ ʥʘʫʛʘʜ ʠʟʜʝʣʠʝ ʷʚʣʷʝʪʩʷ ʧʨʠʛʦʜʥʳʤ, 

ʨʘʚʥʘ 92/100. ɺʝʨʦʷʪʥʦʩʪʴ ʪʦʛʦ, ʯʪʦ ʚʟʷʪʦʝ ʥʘʫʛʘʜ ʛʦʜʥʦʝ ʠʟʜʝʣʠʝ ʷʚʣʷʝʪʩʷ  
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ʠʟʜʝʣʠʝʤ ʧʝʨʚʦʛʦ ʩʦʨʪʘ, ʨʘʚʥʘ 72/100. ʂʘʢʦʚʘ ʚʝʨʦʷʪʥʦʩʪʴ ʪʦʛʦ, ʯʪʦ ʚʟʷʪʦʝ 

ʥʘʫʛʘʜ ʠʟʜʝʣʠʝ ʷʚʣʷʝʪʩʷ ʠʟʜʝʣʠʝʤ ʧʝʨʚʦʛʦ ʩʦʨʪʘ? (0,6624) 

15. ɺ ʫʨʥʝ 4 ʙʝʣʳʭ ʠ 7 ʯʝʨʥʳʭ ʰʘʨʦʚ. ɺʳʥʠʤʘʶʪ 2 ʰʘʨʘ, ʥʝ ʚʦʟʚʨʘʱʘʷ 

ʦʙʨʘʪʥʦ. ʂʘʢʦʚʘ ʚʝʨʦʷʪʥʦʩʪʴ ʪʦʛʦ, ʯʪʦ ʧʝʨʚʳʡ ʰʘʨ ʙʝʣʳʡ, ʘ ʜʨʫʛʦʡ ʯʝʨʥʳʡ? 

(14/55) 

16. ʅʘ 5 ʢʘʨʪʦʯʢʘʭ ʥʘʧʠʩʘʥʳ ʙʫʢʚʳ ʘ, ʛ, ʠ, ʢ, ʥ. ɺʳʥʠʤʘʶʪ ʦʜʥʫ ʟʘ ʜʨʫʛʦʡ 

ʢʘʨʪʦʯʢʠ ʠ ʢʣʘʜʫʪ ʚ ʪʦʤ ʧʦʨʷʜʢʝ, ʚ ʢʘʢʦʤ ʦʥʠ ʙʳʣʠ ʚʳʥʫʪʳ. ʂʘʢʦʚʘ ʚʝʨʦʷʪʥʦʩʪʴ 

ʪʦʛʦ, ʯʪʦ ʧʦʣʫʯʠʪʩʷ ʩʣʦʚʦ çʢʥʠʛʘè? (1/120) 

17. ʅʘ 7 ʢʘʨʪʦʯʢʘʭ ʥʘʧʠʩʘʥʳ ʙʫʢʚʳ ʢ, ʢ, ʣ, ʣ, ʦ, ʦ, ʦ. ɺʳʥʠʤʘʶʪ ʦʜʥʫ ʟʘ 

ʜʨʫʛʦʡ ʢʘʨʪʦʯʢʠ ʠ ʢʣʘʜʫʪ ʚ ʪʦʤ ʧʦʨʷʜʢʝ, ʚ ʢʘʢʦʤ ʦʥʠ ʙʳʣʠ ʚʳʥʫʪʳ. ʂʘʢʦʚʘ ʚʝ-

ʨʦʷʪʥʦʩʪʴ ʪʦʛʦ, ʯʪʦ ʧʦʣʫʯʠʪʩʷ ʩʣʦʚʦ çʢʦʣʦʢʦʣè? (1/1050) 

18. ɺ ʷʱʠʢʝ 10 ʙʝʣʳʭ ʠ 8 ʢʨʘʩʥʳʭ ʰʘʨʦʚ. ʆʜʥʦʚʨʝʤʝʥʥʦ ʥʘʫʛʘʜ ʚʳʥʠʤʘ-

ʶʪ 2 ʰʘʨʘ. ʂʘʢʦʚʘ ʚʝʨʦʷʪʥʦʩʪʴ ʪʦʛʦ, ʯʪʦ ʦʥʠ ʨʘʟʥʳʭ ʮʚʝʪʦʚ? (40/153) 

19. ɺ ʷʱʠʢʝ 7 ʙʝʣʳʭ ʠ 9 ʯʝʨʥʳʭ ʰʘʨʦʚ. ɺʳʥʠʤʘʶʪ ʦʜʠʥ ʰʘʨ ʠ ʢʣʘʜʫʪ ʝʛʦ 

ʦʙʨʘʪʥʦ, ʩʥʦʚʘ ʚʳʥʠʤʘʶʪ ʠ ʩʥʦʚʘ ʢʣʘʜʫʪ ʦʙʨʘʪʥʦ. ʂʘʢʦʚʘ ʚʝʨʦʷʪʥʦʩʪʴ ʪʦʛʦ, ʯʪʦ 

ʰʘʨʳ ʙʝʣʳʝ? (49/256). 

20. ɺ ʪʝʣʝʚʠʟʦʨʝ 10 ʣʘʤʧ, ʜʣʷ ʣʶʙʦʡ ʣʘʤʧʳ ʚʝʨʦʷʪʥʦʩʪʴ ʙʳʪʴ ʠʩʧʨʘʚʥʦʡ 

ʚ ʪʝʯʝʥʠʝ ʛʦʜʘ ʨʘʚʥʘ ʨ. ʂʘʢʦʚʘ ʚʝʨʦʷʪʥʦʩʪʴ: ʘ) ʯʪʦ ʚ ʪʝʯʝʥʠʝ ʛʦʜʘ ʭʦʪʷ ʙʳ ʦʜʥʘ 

ʣʘʤʧʘ ʚʳʡʜʝʪ ʠʟ ʩʪʨʦʷ; ʙ) ʚ ʪʝʯʝʥʠʝ ʛʦʜʘ ʚʳʡʜʫʪ ʠʟ ʩʪʨʦʷ ʨʦʚʥʦ 2 ʣʘʤʧʳ? 

(48ʨ8(1 ï ʨ)2) 

 

 

ʇʈʀɹʃʀɾɽʅʅʓɽ ʌʆʈʄʋʃʓ ɺ ʉʍɽʄɽ ɹɽʈʅʋʃʃʀ 

ʇʨʠ ʙʦʣʴʰʦʤ ʯʠʩʣʝ ʦʧʳʪʦʚ ʧʦ ʩʭʝʤʝ ɹʝʨʥʫʣʣʠ ʫʜʦʙʥʝʝ ʧʦʣʴʟʦʚʘʪʴʩʷ ʧʨʠ-

ʙʣʠʞʝʥʥʳʤʠ ʬʦʨʤʫʣʘʤʠ. 

 

ʌʦʨʤʫʣʘ ʇʫʘʩʩʦʥʘ 

ɽʩʣʠ ʚʝʨʦʷʪʥʦʩʪʴ ʨ ʥʘʩʪʫʧʣʝʥʠʷ ʩʦʙʳʪʠʷ ɸ ʚ ʢʘʞʜʦʤ ʠʩʧʳʪʘʥʠʠ ð ʧʦ-

ʩʪʦʷʥʥʘ ʠ ʤʘʣʘ, ʯʠʩʣʦ ʠʩʧʳʪʘʥʠʡ n-ʚʝʣʠʢʦ ʠ ʯʠʩʣʦ l=np ð ʥʝʟʥʘʯʠʪʝʣʴʥʦ (ʙʫ-

ʜʝʤ ʧʦʣʘʛʘʪʴ, ʯʪʦ l=np¢10), ʪʦ ʚʝʨʦʷʪʥʦʩʪʴ Pm,n ʪʦʛʦ, ʯʪʦ ʩʦʙʳʪʠʝ ɸ ʧʦʷʚʠʪʩʷ m 

ʨʘʟ ʚ n ʥʝʟʘʚʠʩʠʤʳʭ ʠʩʧʳʪʘʥʠʷʭ: 

m!

e
P

m

m,n

-

º  

 

ʇʨʠʤʝʨ 1. 

ɿʘʚʦʜ ʦʪʧʨʘʚʠʣ 5000 ʜʦʙʨʦʢʘʯʝʩʪʚʝʥʥʳʭ ʠʟʜʝʣʠʡ. ɺʝʨʦʷʪʥʦʩʪʴ ʪʦʛʦ, ʯʪʦ ʚ 

ʧʫʪʠ ʨʘʟʙʠʣʠ ʦʜʥʦ ʠʟʜʝʣʠʝ ð 0,0002. ʅʘʡʪʠ ʚʝʨʦʷʪʥʦʩʪʴ ʪʦʛʦ, ʯʪʦ ʚ ʧʫʪʠ ʙʫʜʝʪ 

ʧʦʚʨʝʞʜʝʥʦ 3 ʠʟʜʝʣʠʷ. 

ʈʝʰʝʥʠʝ: 

ɚ=np=5000*0,0002=1. ʇʨʠʤʝʥʠʤ ʬʦʨʤʫʣʫ ʇʫʘʩʩʦʥʘ: 

!
eP ,

3

13
1

50003

-º  

P3,5000º1/6ʝ=0,061. 
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ʃʦʢʘʣʴʥʘʷ ʠ ʠʥʪʝʛʨʘʣʴʥʘʷ ʬʦʨʤʫʣʳ ʃʘʧʣʘʩʘ 

ʃʦʢʘʣʴʥʘʷ ʬʦʨʤʫʣʘ ʃʘʧʣʘʩʘ. 

ɽʩʣʠ npq²10, ʪʦ ʚʝʨʦʷʪʥʦʩʪʴ Pm,n ʪʦʛʦ, ʯʪʦ ʩʦʙʳʪʠʝ ɸ ʧʦʷʚʠʪʩʷ m ʨʘʟ ʚ n 

ʥʝʟʘʚʠʩʠʤʳʭ ʠʩʧʳʪʘʥʠʷʭ ʧʨʠ ʜʦʩʪʘʪʦʯʥʦ ʙʦʣʴʰʦʤ ʯʠʩʣʝ n: 

npq
f(x)Pm,n

1
º ;   2

2

2

1
x

*ef(x)= ;   
npq

m-np
x=  

ɼʣʷ ʦʙʣʝʛʯʝʥʠʷ ʚʳʯʠʩʣʝʥʠʡ ʟʥʘʯʝʥʠʷ ʜʘʥʥʦʡ ʬʫʥʢʮʠʠ ʧʨʝʜʩʪʘʚʣʷʶʪʩʷ ʚ 

ʪʘʙʣʠʮʝ. 

ʇʨʠʤʝʨ 2. 

ʉʪʨʝʣʦʢ ʚʳʧʦʣʥʠʣ 400 ʚʳʩʪʨʝʣʦʚ. ʅʘʡʪʠ ʚʝʨʦʷʪʥʦʩʪʴ 325 ʧʦʧʘʜʘʥʠʡ, ʝʩ-

ʣʠ ʚʝʨʦʷʪʥʦʩʪʴ ʧʦʧʘʜʘʥʠʷ ʧʨʠ ʢʘʞʜʦʤ ʚʳʩʪʨʝʣʝ ʨʘʚʥʘ 0,8. 

ʈʝʰʝʥʠʝ. 

npq=400*0,8*0,2=64²10, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʧʨʠʤʝʥʷʝʤ ʬʦʨʤʫʣʫ ʃʘʧʣʘʩʘ. 

ʅʘʡʜʝʤ ʟʥʘʯʝʥʠʝ 630
8

5

64

80400325
,

,*-
x ===  

P325,400ºf(0,63)*(1/8)=0,3271*(1/8)º0,041. 

 

ʀʥʪʝʛʨʘʣʴʥʘʷ ʬʦʨʤʫʣʘ ʃʘʧʣʘʩʘ. 

ɽʩʣʠ ʚʝʨʦʷʪʥʦʩʪʴ ʥʘʩʪʫʧʣʝʥʠʷ ʩʦʙʳʪʠʷ ɸ ʚ ʢʘʞʜʦʤ ʠʩʧʳʪʘʥʠʠ ʧʦʩʪʦ̫ ʥʥʘ 

ʠ ʦʪʣʠʯʥʘ ʦʪ 0 ʠ 1, ʪʦ ʚʝʨʦʷʪʥʦʩʪʴ ʪʦʛʦ, ʯʪʦ ʯʠʩʣʦ m ʥʘʩʪʫʧʣʝʥʠʷ ʩʦʙʪrʠʷ ʚ n 

ʥʝʟʘʚʠʩʠʤʳʭ ʠʩʧʳʪʘʥʠʷʭ ʟʘʢʣʶʯʝʥʦ ʚ ʧʨʝʜʝʣʘʭ ʦʪ a ʜʦ b (ʚʢʣʶʯʠʪʝʣʴʥʦ), ʧʨʠ 

ʜʦʩʪʘʪʦʯʥʦ ʙʦʣʴʰʦʤ ʯʠʩʣʝ n ʨʘʚʥʘ 

ʈn=(a¢m¢b) º(0,5)*(ʌ(ʭ2)ïʌ(ʭ1)), 

ʛʜʝ ʌ(ʭ) ð ʬʫʥʢʮʠʷ ʃʘʧʣʘʩʘ ʚʳʯʠʩʣʷʝʤʘʷ ʧʦ ʬʦʨʤʫʣʝ 

ñ=

x t

dteÔ(x)
0

2

2

2

2
 

ɿʥʘʯʝʥʠʷ ʜʘʥʥʦʡ ʬʫʥʢʮʠʠ ʦʙʳʯʥʦ ʙʝʨʫʪ ʠʟ ʪʘʙʣʠʮʳ. 

npq

a-np
x =1 ;     

npq

b-np
x =2  

ʌʫʥʢʮʠʷ ʌ(ʭ) ð ʥʝʯʝʪʥʘʷ, ʌ(ïʭ)= ïʌ(ʭ). 

ʉʣʝʜʩʪʚʠʝ ʠʟ ʠʥʪʝʛʨʘʣʴʥʦʡ ʬʦʨʤʫʣʳ ʃʘʧʣʘʩʘ: 

ɺʝʨʦʷʪʥʦʩʪʴ ʦʪʢʣʦʥʝʥʠʷ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʯʘʩʪʦʪʳ (ʯʘʩʪʦʩʪʠ) ʦʪ ʧʦʩʪʦʷʥʥʦʡ 

ʚʝʨʦʷʪʥʦʩʪʠ ʚ ʥʝʟʘʚʠʩʠʤʳʭ ʠʩʧʳʪʘʥʠʷʭ ʥʝ ʙʦʣʝʝ, ʯʝʤ ʥʘ ʥʝʢʦʪʦʨʦʝ ʯʠʩʣʦ e>0 

ʇʨʠʤʝʨ 3. 

ʉʪʨʝʣʦʢ ʚʳʧʦʣʥʠʣ 400 ʚʳʩʪʨʝʣʦʚ, ʚʝʨʦʷʪʥʦʩʪʴ ʦʜʥʦʛʦ ʧʦʧʘʜʘʥʠʷ ʨʘʚʥʘ 

0,8. ʅʘʡʪʠ ʚʝʨʦʷʪʥʦʩʪʴ ʪʦʛʦ, ʯʪʦ ʦʥ ʧʦʧʘʜʝʪ ʦʪ 310 ʜʦ 325 ʨʘʟ. 

ʈʝʰʝʥʠʝ. 

ʈ400=(310¢m¢325) º(0,5)*(ʌ(ʭ2)ïʌ(ʭ1)), 

630
8

5

64

320325
2 ,

-
x === ;   251

8

10

64

320310
1 ,

-
x -=

-
==  

ʈ400=(310¢m¢325)º(0,5)*(ʌ(0,63)ïʌ(ï1,25))=(0,5)*(ʌ(0,63)+ʌ(1,25))= 

=0,5(0,4713+0,7887)=0,63. 
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ɿʘʜʘʯʠ 

1. ɺʝʨʦʷʪʥʦʩʪʴ ʪʦʛʦ, ʯʪʦ ʧʨʠ ʩʦʨʪʠʨʦʚʢʝ ʠʟʜʝʣʠʡ ʦʜʥʦ ʠʟ ʥʠʭ ʙʫʜʝʪ ʨʘʟʙʠ-

ʪʦ, ʨʘʚʥʘ 0,005. ʅʘʡʪʠ ʚʝʨʦʷʪʥʦʩʪʴ ʪʦʛʦ, ʯʪʦ ʠʟ 200 ʠʟʜʝʣʠʡ ʦʢʘʞʫʪʩʷ ʨʘʟʙʠʪʳ-

ʤʠ ʪʨʠ ʠʟʜʝʣʠʷ. (0,061) 

2. ɺʝʨʦʷʪʥʦʩʪʴ ʧʦʨʘʞʝʥʠʷ ʤʠʰʝʥʠ ʧʨʠ ʦʜʥʦʤ ʚʳʩʪʨʝʣʝ ʨʘʚʥʘ 0,8. ʅʘʡʪʠ 

ʚʝʨʦʷʪʥʦʩʪʴ ʪʦʛʦ, ʯʪʦ ʧʨʠ 100 ʚʳʩʪʨʝʣʘʭ ʤʠʰʝʥʴ ʙʫʜʝʪ ʧʦʨʘʞʝʥʘ ʨʦʚʥʦ 75 ʨʘʟ. 

(0,04565) 

3. ʀʟʚʝʩʪʥʦ, ʯʪʦ 80% ʩʧʝʮʠʘʣʠʩʪʦʚ ʚ ʨʘʡʦʥʝ ʠʤʝʝʪ ʚʳʩʰʝʝ ʦʙʨʘʟʦʚʘʥʠʝ. 

ʅʘʡʪʠ ʚʝʨʦʷʪʥʦʩʪʴ ʪʦʛʦ, ʯʪʦ ʠʟ 100 ʥʘʫʜʘʯʫ ʦʪʦʙʨʘʥʥʳʭ ʯʝʣʦʚʝʢ ʚʳʩʰʝʝ ʦʙʨʘ-

ʟʦʚʘʥʠʝ ʠʤʝʝʪ ʦʪ 65 ʜʦ 90 ʯʝʣʦʚʝʢ. (0,9937). 

4. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚʠʥʦʛʨʘʜʥʠʢ ʧʦʨʘʞʝʥ ʚʨʝʜʠʪʝʣʷʤʠ ʚ ʩʨʝʜʥʝʤ ʥʘ 10%. 

ʆʧʨʝʜʝʣʠʪʴ ʚʝʨʦʷʪʥʦʩʪʴ ʪʦʛʦ, ʯʪʦ ʠʟ 10 ʧʨʦʚʝʨʝʥʥʳʭ ʢʫʩʪʦʚ ʚʠʥʦʛʨʘʜʘ ʦʜʠʥ 

ʙʫʜʝʪ ʧʦʨʘʞʝʥ. ɺʳʯʠʩʣʠʪʴ ʧʦ ʬʦʨʤʫʣʘʤ ɹʝʨʥʫʣʣʠ, ʃʘʧʣʘʩʘ, ʇʫʘʩʩʦʥʘ. ʉʜʝʣʘʪʴ 

ʚʳʚʦʜʳ. (0,387, 0,42, 0,368) 

5. ɺʩʭʦʞʝʩʪʴ ʩʝʤʷʥ ʩʦʩʪʘʚʣʷʝʪ 80%. ʂʘʢʦʚʘ ʚʝʨʦʷʪʥʦʩʪʴ ʪʦʛʦ, ʯʪʦ ʠʟ 1000 

ʧʦʩʝʷʥʥʳʭ ʩʝʤʷʥ ʚʟʦʡʜʫʪ ʦʪ 650 ʜʦ 760? 

6. ɺʝʨʦʷʪʥʦʩʪʴ ʨʦʞʜʝʥʠʷ ʤʘʣʴʯʠʢʘ ʨʘʚʥʘ 0,51. ʅʘʡʪʠ ʚʝʨʦʷʪʥʦʩʪʴ ʪʦʛʦ, 

ʯʪʦ ʩʨʝʜʠ 100 ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʦʢʘʞʝʪʩʷ 50 ʤʘʣʴʯʠʢʦʚ. 

7. ɺʩʭʦʞʝʩʪʴ ʟʝʨʥʘ 90%. ʆʧʨʝʜʝʣʠʪʴ ʚʝʨʦʷʪʥʦʩʪʴ ʪʦʛʦ, ʯʪʦ ʜʣʷ ʦʪʦʙʨʘʥ-

ʥʳʭ, ʩʣʫʯʘʡʥʳʤ ʦʙʨʘʟʦʤ, 100 ʟʝʨʝʥ ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʯʘʩʪʦʪʘ ʚʩʭʦʞʝʩʪʠ ʙʫʜʝʪ ʦʪ-

ʣʠʯʘʪʴʩʷ ʦʪ ʚʝʨʦʷʪʥʦʩʪʠ ʨ=0,9 ʧʦ ʘʙʩʦʣʶʪʥʦʡ ʚʝʣʠʯʠʥʝ ʥʝ ʙʦʣʝʝ, ʯʝʤ ʥʘ 0,1. 

 

 

ʉʃʋʏɸʁʅʓɽ ɺɽʃʀʏʀʅʓ 

ɺʠʜʳ ʩʣʫʯʘʡʥʳʭ ʚʝʣʠʯʠʥ 

ɺʝʣʠʯʠʥʘ ʥʘʟʳʚʘʝʪʩʷ ʩʣʫʯʘʡʥʦʡ, ʝʩʣʠ ʚ ʨʝʟʫʣʴʪʘʪʝ ʦʧʳʪʘ ʦʥʘ ʤʦʞʝʪ ʧʨʠ-

ʥʠʤʘʪʴ ʣʶʙʦʝ ʟʘʨʘʥʝʝ ʥʝʠʟʚʝʩʪʥʦʝ ʟʥʘʯʝʥʠʝ. 

ʉʣʫʯʘʡʥʳʝ ʚʝʣʠʯʠʥʳ ʜʝʣʷʪʩʷ ʥʘ ʜʠʩʢʨʝʪʥʳʝ ʠ ʥʝʧʨʝʨʳʚʥʳʝ. 

ɼʠʩʢʨʝʪʥʳʤʠ ʥʘʟʳʚʘʶʪʩʷ ʚʝʣʠʯʠʥʳ, ʝʩʣʠ ʠʭ ʚʦʟʤʦʞʥʳʝ ʟʥʘʯʝʥʠʷ ʧʨʝʜ-

ʩʪʘʚʣʷʶʪ ʦʪʜʝʣʴʥʳʝ ʠʟʦʣʠʨʦʚʘʥʥʳʝ ʯʠʩʣʘ. ʅʘʧʨʠʤʝʨ, ʯʠʩʣʦ ʦʯʢʦʚ ʧʨʠ ʙʨʦʩʘ-

ʥʠʠ ʠʛʨʘʣʴʥʦʡ ʢʦʩʪʠ: 1, 2, 3, 4, 5, 6. 

ɽʩʣʠ ʞʝ ʚʦʟʤʦʞʥʳʝ ʟʥʘʯʝʥʠʷ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ ʩʧʣʦʰʴ ʟʘʧʦʣʥʷʶʪ ʥʝ-

ʢʦʪʦʨʳʡ ʧʨʦʤʝʞʫʪʦʢ, ʪʦ ʪʘʢʫʶ ʩʣʫʯʘʡʥʫʶ ʚʝʣʠʯʠʥʫ ʥʘʟʳʚʘʶʪ ʥʝʧʨʝʨʳʚʥʦʡ. 

ʅʘʧʨʠʤʝʨ, ʨʘʩʩʪʦʷʥʠʝ, ʢʦʪʦʨʦʝ ʧʨʦʣʝʪʠʪ ʩʥʘʨʷʜ ʧʨʠ ʚʳʩʪʨʝʣʝ ʠʟ ʦʨʫʜʠʷ, ð ʥʝ-

ʧʨʝʨʳʚʥʘʷ ʩʣʫʯʘʡʥʘʷ ʚʝʣʠʯʠʥʘ. 

 

ɼʠʩʢʨʝʪʥʳʝ ʩʣʫʯʘʡʥʳʝ ʚʝʣʠʯʠʥʳ 

ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʜʠʩʢʨʝʪʥʦʡ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ 

ʇʫʩʪʴ ʜʠʩʢʨʝʪʥʘʷ ʩʣʫʯʘʡʥʘʷ ʚʝʣʠʯʠʥʘ ʍ ʤʦʞʝʪ ʧʨʠʥʠʤʘʪʴ n ʟʥʘʯʝʥʠʡ ʭ1, 

ʭ2,é, ʭn. ɼʣʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʵʪʦʡ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ ʜʦʣʞʥʳ ʙʳʪʴ ʟʘʜʘʥʳ 

ʚʝʨʦʷʪʥʦʩʪʠ ʧʦʷʚʣʝʥʠʷ ʫʢʘʟʘʥʥʳʭ ʟʥʘʯʝʥʠʡ ʨ1, ʨ2,é, ʨn. 

ɼʠʩʢʨʝʪʥʳʝ ʟʥʘʯʝʥʠʷ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ ʠ ʚʝʨʦʷʪʥʦʩʪʠ ʠʭ ʧʦʷʚʣʝʥʠʷ 

ʫʜʦʙʥʦ ʟʘʧʠʩʳʚʘʪʴ ʚ ʩʣʝʜʫʶʱʝʤ ʚʠʜʝ: 
ʍ ʭ1 ʭ2 ... ʭn 

ʨ ʨ1 ʨ2 ... ʨn 
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ɼʣʷ ʜʠʩʢʨʝʪʥʦʡ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ, ʪʘʢ ʞʝ ʢʘʢ ʠ ʜʣʷ ʥʝʧʨʝʨʳʚʥʦʡ ʚʚʦ-

ʜʠʪʩʷ ʧʦʥʷʪʠʝ ʬʫʥʢʮʠʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ, ʢʦʪʦʨʘʷ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʚʝʨʦʷʪʥʦʩʪʴ 

ʩʦʙʳʪʠʷ ʍ < ʭ, ʛʜʝ ʭ ð ʟʘʜʘʚʘʝʤʳʝ ʥʝʧʨʝʨʳʚʥʦ ʠʟʤʝʥʷʶʱʠʝʩʷ ʟʥʘʯʝʥʠʷ, ʪ.ʝ.  

F(ʭ)=ʈ(ʍ<ʭ). 

ɽʩʣʠ ʜʠʩʢʨʝʪʥʳʝ ʟʥʘʯʝʥʠʷ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ ʭ1, ʭ2,é, ʭn ʨʘʩʧʦʣʦʞʝʥʳ 

ʚ ʧʦʨʷʜʢʝ ʚʦʟʨʘʩʪʘʥʠʷ, ʪʦ ʢʘʞʜʦʤʫ ʟʥʘʯʝʥʠʶ ʭi ʵʪʠʭ ʚʝʣʠʯʠʥ ʩʪʘʚʠʪʩʷ ʚ ʩʦʦʪ-

ʚʝʪʩʪʚʠʝ ʩʫʤʤʘ ʚʝʨʦʷʪʥʦʩʪʝʡ ʚʩʝʭ ʧʨʝʜʳʜʫʱʠʭ ʟʥʘʯʝʥʠʡ ʠ ʚʝʨʦʷʪʥʦʩʪʠ ʨi. 

ʅʘʥʦʩʷ ʥʘ ʛʨʘʬʠʢ ʚʦʟʤʦʞʥʳʝ ʜʠʩʢʨʝʪʥʳʝ ʟʥʘʯʝʥʠʷ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ 

ʭ ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʩʫʤʤʳ ʚʝʨʦʷʪʥʦʩʪʝʡ, ʧʦʣʫʯʘʝʤ ʩʪʫʧʝʥʯʘʪʫʶ ʬʠʛʫʨʫ, ʢʦ-

ʪʦʨʘʷ ʠ ʷʚʣʷʝʪʩʷ ʛʨʘʬʠʢʦʤ ʬʫʥʢʮʠʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʚʝʨʦʷʪʥʦʩʪʝʡ. 

ʇʨʠʤʝʨ 1. 

ʇʦʩʪʨʦʠʪʴ ʩʪʘʪʠʩʪʠʯʝʩʢʫʶ ʬʫʥʢʮʠʶ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʨʝʟʫʣʴʪʘʪʦʚ 10 ʠʟʤʝ-

ʨʝʥʠʡ. 

I 

 

1 

 

2 

 

3 

 

4 

 

5  

 

6 

 

7 

 

8 

 

9 

 

10 

 Xi 

 

 

30 

 

10 

 

10 

 

20 

 

20 

 

60 

 

70 

 

90 

 

60 

 

50 

  
ʭ=10, ʨ=2/10 
ʭ=20, ʨ=2/10 
ʭ=30, ʨ=1/10 
ʭ=50, ʨ=1/10 
ʭ=60, ʨ=2/10 
ʭ=70, ʨ=1/10 
ʭ=90, ʨ=1/10 
 

F(x)         

1         

         

p1+p2+p3         

p1+p2         

P1         

0 x1 x2 x3 x4 xn x 
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ʄʘʪʝʤʘʪʠʯʝʩʢʦʝ ʦʞʠʜʘʥʠʝ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ 

ʄʘʪʝʤʘʪʠʯʝʩʢʠʤ ʦʞʠʜʘʥʠʝʤ ʜʠʩʢʨʝʪʥʦʡ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ ʍ ʥʘʟʳʚʘ-

ʝʪʩʷ ʩʫʤʤʘ ʧʨʦʠʟʚʝʜʝʥʠʡ ʚʩʝʭ ʝʝ ʟʥʘʯʝʥʠʡ ʥʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʚʝʨʦʷʪʥʦʩʪʠ: 

ʄ(ʭ) = ʭ1 ʨ1 + ʭ2 ʨ2 + é + ʭn ʨn. 
ʇʨʠʤʝʨ 2. 

ɺ ʤʘʛʘʟʠʥ ʧʦʩʪʫʧʘʝʪ ʝʞʝʜʥʝʚʥʦ ʥʝ ʙʦʣʝʝ ʧʷʪʠ ʨʘʜʠʦʧʨʠʝʤʥʠʢʦʚ. ʀʟʚʝʩʪ-

ʥʳ ʚʝʨʦʷʪʥʦʩʪʠ ʠʭ ʧʦʩʪʫʧʣʝʥʠʷ: ʨ0=0,1, ʨ1=0,2, ʨ2=0,1, ʨ3=0,15, ʨ4=0,2, ʨ5=0,25. 

ʅʘʡʪʠ ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ ʦʞʠʜʘʥʠʝ ʯʠʩʣʘ ʧʦʩʪʫʧʣʝʥʠʡ ʨʘʜʠʦʧʨʠʝʤʥʠʢʦʚ. 

ʈʝʰʝʥʠʝ: 

ʄ(ʭ)=0*0,1+1*0,2+2*0,1+3*0,15+4*0,2+5*0,25=2,9 

ʄʘʪʝʤʘʪʠʯʝʩʢʦʝ ʦʞʠʜʘʥʠʝ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ ð ʵʪʦ ʧʦʩʪʦʷʥʥʘʷ ʚʝʣʠ-

ʯʠʥʘ, ʢʦʪʦʨʘʷ ʧʦʢʘʟʳʚʘʝʪ ð ʢʘʢʦʝ ʟʥʘʯʝʥʠʝ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ ʤʦʞʥʦ ʦʞʠ-

ʜʘʪʴ ʚ ʩʨʝʜʥʝʤ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʩʝʨʠʠ ʦʧʳʪʦʚ. 

ʇʨʠʤʝʨ 3. 

ʄʠʰʝʥʴ ʫʩʪʘʥʦʚʣʝʥʘ ʪʘʢ, ʯʪʦ ʤʦʞʝʪ ʚʨʘʱʘʪʴʩʷ ʚʦʢʨʫʛ ʩʚʦ-

ʝʡ ʦʩʠ. ʇʨʠ ʜʦʩʪʘʪʦʯʥʦ ʙʦʣʴʰʦʡ ʩʢʦʨʦʩʪʠ ʩʪʨʝʣʦʢ ʥʝ ʤʦʞʝʪ ʨʘʟ-

ʣʠʯʠʪʴ ʩʝʢʪʦʨʘ ʤʠʰʝʥʠ, ʦʥ ʚʳʥʫʞʜʝʥ ʩʪʨʝʣʷʪʴ ʥʘʫʛʘʜ. ʄʠʰʝʥʴ 

ʧʦʜʝʣʝʥʘ ʥʘ 8 ʨʘʚʥʳʭ ʩʝʢʪʦʨʦʚ. ʇʨʠ ʧʦʧʘʜʘʥʠʠ ʚ ʧʝʨʚʳʡ ʩʝʢʪʦʨ 

ʦʥ ʚʳʠʛʨʳʚʘʝʪ 1 ʨʫʙʣʴ, ʚʦ ʚʪʦʨʦʡ ʩʝʢʪʦʨ ð ʜʚʘ ʨʫʙʣʷ ʠ ʪ.ʜ. ʉʪʦʠʪ ʣʠ ʫʯʘʩʪʚʦ-

ʚʘʪʴ ʚ ʠʛʨʝ, ʝʩʣʠ ʦʜʠʥ ʚʳʩʪʨʝʣ ʩʪʦʠʪ 5 ʨʫʙʣʝʡ? 

ʉʣʫʯʘʡʥʘʷ ʚʝʣʠʯʠʥʘ ʭ ʧʨʠʥʠʤʘʝʪ ʟʥʘʯʝʥʠʷ 1, 2, 3, 4, 5, 6, 7, 8. ʊʘʢ ʢʘʢ 

ʤʠʰʝʥʴ ʧʦʜʝʣʝʥʘ ʥʘ 8 ʨʘʚʥʳʭ ʯʘʩʪʝʡ, ʪʦ ʚʝʨʦʷʪʥʦʩʪʴ ʧʦʧʘʜʘʥʠʷ ʚ ʢʘʞʜʳʡ ʩʝʢ-

ʪʦʨ ʨʘʥʘ 1/8. 
ʍ 1 2 3 4 5 6 7 8 

ʨ 1/8 1/8 1/8 1/8 1/8 1/8 1/8 1/8 

 

ʄʘʪʝʤʘʪʠʯʝʩʢʦʝ ʦʞʠʜʘʥʠʝ ʚʳʠʛʨʳʰʘ ʧʦʜʩʯʠʪʳʚʘʝʤ ʧʦ ʬʦʨʤʫʣʝ: 

ʄ(ʭ)=1*1/8+2*1/8+3*1/8+4*1/8+5*1/8+6*1/8+7*1/8+8*1/8=4,5. 

ʊʘʢ ʢʘʢ ʩʪʦʠʤʦʩʪʴ ʚʳʩʪʨʝʣʘ ʧʨʝʚʳʰʘʝʪ ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ ʦʞʠʜʘʥʠʝ ʚʳʠʛ-

ʨʳʰʘ, ʪʦ ʩʪʨʝʣʷʪʴ ʥʝʚʳʛʦʜʥʦ. 

 

ʉʚʦʡʩʪʚʘ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʦʞʠʜʘʥʠʷ 

ʄ(ʉ)=ʉ 

ʄ(ʉʭ)=ʉʄ(ʭ) 

ʄ(ʭ+ʫ)=ʄ(ʭ)+ʄ(ʫ) 

ʄ(ʭ*ʫ)=ʄ(ʭ)*ʄ(ʫ) , ʛʜʝ ʭ ʠ ʫ ʥʝʟʘʚʠʩʠʤʳʝ ʩʣʫʯʘʡʥʳʝ ʚʝʣʠʯʠʥʳ. 

 

ɼʠʩʧʝʨʩʠʷ 

ʈʘʩʩʤʦʪʨʠʤ ʜʚʝ ʜʠʩʢʨʝʪʥʳʝ ʩʣʫʯʘʡʥʳʝ ʚʝʣʠʯʠʥʳ ʍ ʠ Y. ʇʝʨʚʘʷ ʧʨʠʥʠʤʘ-

ʝʪ ʟʥʘʯʝʥʠʷ ï1 ʠ 1 ʩ ʚʝʨʦʷʪʥʦʩʪʷʤʠ 0,5. ɺʪʦʨʘʷ ʧʨʠʥʠʤʘʝʪ ʟʥʘʯʝʥʠʷ ï5 ʠ 5 ʩ ʪʝ-

ʤʠ ʞʝ ʚʝʨʦʷʪʥʦʩʪʷʤʠ 0,5. ʄʘʪʝʤʘʪʠʯʝʩʢʠʝ ʦʞʠʜʘʥʠʷ ʵʪʠʭ ʚʝʣʠʯʠʥ ʦʜʠʥʘʢʦʚʳ ʠ 

ʨʘʚʥʳ 0: 

ʄ(ʍ)=ï1*0,5+(ï1)*0,5=0 

ʄ(Y)=ï5*0,5+(ï5)*0,5=0. 
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ʆʯʝʚʠʜʥʦ, ʯʪʦ ʚʪʦʨʘʷ ʚʝʣʠʯʠʥʘ ʩʠʣʴʥʝʝ ʦʪʢʣʦʥʷʝʪʩʷ ʦʪ ʩʚʦʝʛʦ ʤʘʪʝʤʘʪʠ-

ʯʝʩʢʦʛʦ ʦʞʠʜʘʥʠʷ ʚ ʢʦʥʢʨʝʪʥʳʭ ʨʝʘʣʠʟʘʮʠʷʭ, ʯʝʤ ʧʝʨʚʘʷ. ʏʪʦʙʳ ʫʯʝʩʪʴ ʠ ʦʮʝ-

ʥʠʪʴ ʵʪʠ ʦʪʢʣʦʥʝʥʠʷ, ʠʩʧʦʣʴʟʫʶʪ ʧʦʥʷʪʠʝ ʜʠʩʧʝʨʩʠʠ. 

ɼʠʩʧʝʨʩʠʷ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ ʍ ʚʳʯʠʩʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ 

D(ʍ) = ʄ(ʍ ï ʄ(ʍ))2 = ʄ(ʍ2) ï ʄ2(ʍ) 

ɺ ʨʘʩʩʤʦʪʨʝʥʥʦʤ ʚʳʰʝ ʩʣʫʯʘʝ D(ʍ) = (ï1)2 * 0,5 + 12*0,5 = 1 

D(Y) = (ï5)2 * 0,5 + 52 * 0,5 = 25 

ʉʚʦʡʩʪʚʘ ʜʠʩʧʝʨʩʠʠ 

D(ʉ) = 0 

D(ʉʍ) = ʉ2D(ʍ) 

D(ʍ+Y) = D(ʍ)+ D(Y), ʛʜʝ ʍ ʠ Y ð ʥʝʟʘʚʠʩʠʤʳʝ ʩʣʫʯʘʡʥʳʝ ʚʝʣʠʯʠʥʳ. 

ʇʨʠʤʝʨ 4. 

ɼʘʥʦ ʩʣʝʜʫʶʱʝʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʜʠʩʢʨʝʪʥʦʡ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ: 

ʍ 1 2 4 5 

ʈ 0,2 0,1 0,4 0,3 

 

ʅʘʡʪʠ ʝʝ ʜʠʩʧʝʨʩʠʶ. 

ʈʝʰʝʥʠʝ. 

ʄ(ʍ)=1*0,2+2*0,1+4*0,4+5*0,3=3,5 

ʄ(ʍ2)=12*0,2+22*0,1+42*0,4+52*0,3=14,5 

D(ʍ)=14,5ï3,52=2,25 

 

ɿʘʜʘʥʠʷ ʜʣʷ ʧʨʘʢʪʠʢʠ 

1. ʅʘʡʪʠ ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ ʦʞʠʜʘʥʠʝ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ ʧʦʧʘʜʘʥʠʡ ʧʨʠ 

5 ʚʳʩʪʨʝʣʘʭ, ʝʩʣʠ ʦʥʘ ʟʘʜʘʥʘ ʨʷʜʦʤ ʨʘʩʧʨʝʜʝʣʝʥʠʷ: 
ʍ 0 1 2 3 4 5 

ʈ 0,01024 0,0768 0,2304 0,3456 0,2592 0,7776 

2. ɿʘʢʦʥʳ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʩʣʫʯʘʡʥʳʭ ʚʝʣʠʯʠʥ ʍ ʠ Y ʩʣʝʜʫʶʱʠʝ: 
ʍ 0 1 2 3 4 5 6 7 

ʈ 1/8 1/8 1/8 1/8 1/8 1/8 1/8 1/8 

Y 1 2 3 4 5 6 7 8 

ʈ 1/4 1/8 1/10 1/16 1/16 1/16 1/8 1/4 

ʅʘʡʪʠ ʄ(ʍ + Y), ʄ(ʍ ï Y), ʄ(ʍ * Y). (8, ï1, 15,75). 

3. ɸʚʪʦʤʦʙʠʣʴ ʚʩʪʨʝʪʠʪ 4 ʩʚʝʪʦʬʦʨʘ, ʢʘʞʜʳʡ ʠʟ ʢʦʪʦʨʳʭ ʧʨʦʧʫʩʪʠʪ ʝʛʦ ʩ 

ʚʝʨʦʷʪʥʦʩʪʴʶ 0,5. ʅʘʡʪʠ ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ ʦʞʠʜʘʥʠʝ ʯʠʩʣʘ ʩʚʝʪʦʬʦʨʦʚ ʜʦ ʧʝʨʚʦʡ 

ʦʩʪʘʥʦʚʢʠ. (1,625) 

4. ʋ ʦʭʦʪʥʠʢʘ 4 ʧʘʪʨʦʥʘ, ʦʥ ʩʪʨʝʣʷʝʪ ʧʦ ʟʘʡʮʫ, ʧʦʢʘ ʥʝ ʧʦʧʘʜʝʪ ʠʣʠ ʧʦʢʘ 

ʥʝ ʢʦʥʯʘʪʩʷ ʧʘʪʨʦʥʳ. ʅʘʡʪʠ ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ ʦʞʠʜʘʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʚʳʩʪʨʝʣʦʚ, 

ʝʩʣʠ ʚʝʨʦʷʪʥʦʩʪʴ ʧʦʧʘʜʘʥʠʷ 0,25. (1,47) 

5. ʄʠʰʝʥʴ ʫʩʪʘʥʦʚʣʝʥʘ ʪʘʢ, ʯʪʦ ʤʦʞʝʪ ʚʨʘʱʘʪʴʩʷ ʚʦ-

ʢʨʫʛ ʦʩʠ. ʉʪʨʝʣʦʢ ʩʪʨʝʣʷʝʪ ʥʘʫʛʘʜ. ʇʨʠ ʧʦʧʘʜʘʥʠʠ ʚ ʧʝʨʚʳʡ 

ʩʝʢʪʦʨ ð ʚʳʠʛʨʳʚʘʝʪ 1 ʨʫʙʣʴ, ʚʦ ʚʪʦʨʦʡ ð ʧʨʦʠʛʨʳʚʘʝʪ 2 

ʨʫʙʣʷ, ʚ ʪʨʝʪʠʡ ð ʚʳʠʛʨʳʚʘʝʪ 3 ʨʫʙʣʷ, ʯʝʪʚʝʨʪʳʡ ð ʧʨʦʠʛ-

ʨʳʚʘʝʪ 4 ʨʫʙʣʷ, ʚ ʧʷʪʳʡ ð ʚʳʠʛʨʳʚʘʝʪ 5 ʨʫʙʣʝʡ. ʉʪʦʠʪ ʣʠ 

ʫʯʘʩʪʚʦʚʘʪʴ ʚ ʪʘʢʦʡ ʠʛʨʝ? (7/10) 

1 
2 

3 

4 5 
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6. ʄʠʰʝʥʠ ʫʩʪʘʥʦʚʣʝʥʳ ʪʘʢ, ʯʪʦ ʤʦʛʫʪ ʚʨʘʱʘʪʴʩʷ ʚʦʢʨʫʛ ʦʩʠ. ʉʪʨʝʣʦʢ 
ʩʪʨʝʣʷʝʪ ʥʘʫʛʘʜ. 

 

 

 

 

 

 

ʉʝʢʪʦʨʳ: 1 ð ʚʳʠʛʨʳʰ 1 ʨʫʙʣʴ 1 ð ʧʨʦʠʛʨʳʰ 1 ʨʫʙʣʴ 

 2 ð ʧʨʦʠʛʨʳʰ 2 ʨʫʙʣʷ 2 ð ʧʨʦʠʛʨʳʰ 2 ʨʫʙʣʷ 

 3 ð ʚʳʠʛʨʳʰ 3 ʨʫʙʣʷ 3 ð ʧʨʦʠʛʨʳʰ 3 ʨʫʙʣʷ 

 4 ð ʧʨʦʠʛʨʳʰ 4 ʨʫʙʣʷ 4 ð ʚʳʠʛʨʳʰ 4 ʨʫʙʣʷ 

 5 ð ʥʠ ʚʳʠʛʨʳʰ, ʥʠ ʧʨʦʠʛʨʳ h  

ʉʪʦʠʪ ʣʠ ʫʯʘʩʪʚʦʚʘʪʴ ʚ ʪʘʢʦʡ ʠʛʨʝ?  

7. ʇʫʩʪʴ ʍ ð ʩʫʤʤʘ ʦʯʢʦʚ, ʧʦʣʫʯʘʝʤʘʷ ʧʨʠ ʙʨʦʩʘʥʠʠ ʜʚʫʭ ʠʛʨʘʣʴʥʳʭ ʢʦ-

ʩʪʝʡ. ʇʦʩʪʨʦʡʪʝ ʟʘʢʦʥ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʠ ʥʘʡʜʠʪʝ ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ ʦʞʠʜʘʥʠʝ.  

8. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʩʣʫʯʘʡʥʳʭ ʚʝʣʠʯʠʥ ʠʤʝʝʪ ʚʠʜ: 
ʍ 1 2 3 4 5 6 7 8 

ʈ 0,15 0,2 0,15 0,1 0,15 0,05 0,15 0,05 

ʋ 9 8 7 6 5 4 3 2 

ʈ 0,15 0,1 0,15 0,1 0,15 0,1 0,15 0,1 

ʅʘʡʜʠʪʝ ʄ(ʭ+ʫ), D(ʭ+ʫ). (9,5; 10,03). 

 

 

ʆʉʅʆɺʅʓɽ ɿɸʂʆʅʓ ʈɸʉʇʈɽɼɽʃɽʅʀʁ 

ɼʠʩʢʨʝʪʥʳʝ ʩʣʫʯʘʡʥʳʝ ʚʝʣʠʯʠʥʳ 

1. ɹʠʥʦʤʠʘʣʴʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ 

ɹʠʥʦʤʠʘʣʴʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ð ʦʜʥʦ ʠʟ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʜʠʩʢʨʝʪʥʳʭ 

ʨʘʩʧʨʝʜʝʣʝʥʠʡ. ʆʥʦ ʚʦʟʥʠʢʘʝʪ ʚ ʪʝʭ ʩʣʫʯʘʷʭ, ʢʦʛʜʘ ʥʘʩ ʠʥʪʝʨʝʩʫʝʪ, ʩʢʦʣʴʢʦ ʨʘʟ 

ʧʨʦʠʩʭʦʜʠʪ ʥʝʢʦʪʦʨʦʝ ʩʦʙʳʪʠʝ ʚ ʩʝʨʠʠ ʠʟ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʯʠʩʣʘ ʥʝʟʘʚʠʩʠʤʳʭ 

ʥʘʙʣʶʜʝʥʠʡ (ʦʧʳʪʦʚ), ʚʳʧʦʣʥʷʝʤʳʭ ʚ ʦʜʠʥʘʢʦʚʳʭ ʫʩʣʦʚʠʷʭ. 

ʅʘʧʨʠʤʝʨ, ʨʘʩʩʤʦʪʨʠʤ ʤʘʩʩʦʚʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ, ʧʨʠ ʢʦʪʦʨʦʤ ʧʨʦʠʟʚʦʜʷʪʩʷ 

ʢʘʢ ʩʪʘʥʜʘʨʪʥʳʝ, ʪʘʢ ʠ ʜʝʬʝʢʪʥʳʝ ʜʝʪʘʣʠ. ʇʫʩʪʴ ʜʦʣʷ ʜʝʬʝʢʪʥʳʭ ʜʝʪʘʣʝʡ ʙʫʜʝʪ 

ʚ ʩʨʝʜʥʝʤ ʨʘʚʥʘ ʨ (0<ʨ<1). ɺʝʨʦʷʪʥʦʩʪʴ ʪʦʛʦ, ʯʪʦ ʩʨʝʜʠ n ʜʝʪʘʣʝʡ ʦʢʘʞʝʪʩʷ k 

ʙʨʘʢʦʚʘʥʥʳʭ, ʙʫʜʝʪ ʧʦʜʩʯʠʪʳʚʘʪʴʩʷ ʧʦ ʬʦʨʤʫʣʝ ɹʝʨʥʫʣʣʠ: ʈ(ʍ=k)=Cn
kpk(1ïp)nïk 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʦʮʝʩʩ ʦʙʥʘʨʫʞʝʥʠʷ ʙʨʘʢʦʚʘʥʥʦʡ ʜʝʪʘʣʠ ʧʦʜʯʠʥʷʝʪʩʷ 

ʙʠʥʦʤʠʘʣʴʥʦʤʫ ʟʘʢʦʥʫ ʨʘʩʧʨʝʜʝʣʝʥʠʷ. 

ʆʧʨ. ʉʣʫʯʘʡʥʘʷ ʚʝʣʠʯʠʥʘ ʍ ʠʤʝʝʪ ʙʠʥʦʤʠʘʣʴʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʩ ʧʘʨʘ-

ʤʝʪʨʘʤʠ n ʠ p, ʝʩʣʠ ʦʥʘ ʧʨʠʥʠʤʘʝʪ ʟʥʘʯʝʥʠʷ 0, 1,é, , n ʩ ʚʝʨʦʷʪʥʦʩʪʷʤʠ: 

ʈ(ʍ=k)=ʉn
kpk(1ïp)nïk 

k=0, 1, é, n. 

ʉʚʦʡʩʪʚʘ: 

ʄʘʪʝʤʘʪʠʯʝʩʢʦʝ ʦʞʠʜʘʥʠʝ ʠ ʜʠʩʧʝʨʩʠʷ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ, ʠʤʝʶʱʝʡ 

ʙʠʥʦʤʠʘʣʴʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ, ʨʘʚʥʳ: 

ʄ(ʍ)=np, D(X)=np(1ïp) 

1 

2 

3 
4 

1 

2 3 

5 
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0

0,05

0,1

0,15

0,2

0,25

0,3

0,35

0 1 2 3 4 5 6

0,1

 
ʈʠʩ. 1. ɺʠʜ ʙʠʥʦʤʠʘʣʴʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʜʣʷ ʨ=0,2 ʧʨʠ n=10 

 

2. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʇʫʘʩʩʦʥʘ. 

ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʇʫʘʩʩʦʥʘ ʠʛʨʘʝʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʨʷʜʝ ʚʦʧʨʦʩʦʚ ʬʠʟʠʢʠ, 

ʪʝʦʨʠʠ ʩʚʷʟʠ, ʪʝʦʨʠʠ ʥʘʜʝʞʥʦʩʪʠ, ʪʝʦʨʠʠ ʤʘʩʩʦʚʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʠ ʪ.ʜ. ð ʪʘʤ, 

ʛʜʝ ʚ ʪʝʯʝʥʠʝ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʚʨʝʤʝʥʠ ʤʦʞʝʪ ʧʨʦʠʩʭʦʜʠʪʴ ʩʣʫʯʘʡʥʦʝ ʯʠʩʣʦ ʢʘ-

ʢʠʭ-ʪʦ ʩʦʙʳʪʠʡ (ʪʝʣʝʬʦʥʥʳʭ ʚʳʟʦʚʦʚ, ʦʪʢʘʟʦʚ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʪ.ʜ.). ʇʨʠ ʜʘʥʥʦʤ 

ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʚʝʨʦʷʪʥʦʩʪʴ ʧʦʷʚʣʝʥʠʷ ʩʦʙʳʪʠʷ ʟʘ ʤʘʣʳʡ ʠʥʪʝʨʚʘʣ ʚʨʝʤʝʥʠ 

ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʘ ʜʣʠʥʝ ʵʪʦʛʦ ʠʥʪʝʨʚʘʣʘ. ɽʩʣʠ ʟʘ ʜʘʥʥʳʡ ʠʥʪʝʨʚʘʣ ʚʨʝʤʝʥʠ ʫʞʝ 

ʧʨʦʠʟʦʰʣʦ ʦʜʥʦ ʩʦʙʳʪʠʝ, ʪʦ ʫʩʣʦʚʥʘʷ ʚʝʨʦʷʪʥʦʩʪʴ ʧʦʷʚʣʝʥʠʷ ʚ ʵʪʦʤ ʞʝ ʠʥʪʝʨ-

ʚʘʣʝ ʜʨʫʛʦʛʦ ʩʦʙʳʪʠʷ ʩʪʨʝʤʠʪʴʩʷ ʢ ʥʫʣʶ. 

ʆʧʨ. ɼʠʩʢʨʝʪʥʘʷ ʩʣʫʯʘʡʥʘʷ ʚʝʣʠʯʠʥʘ ʍ ʠʤʝʝʪ ʟʘʢʦʥ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʇʫʘʩ-

ʩʦʥʘ. ɽʩʣʠ ʦʥʘ ʧʨʠʥʠʤʘʝʪ ʟʥʘʯʝʥʠʷ 0, 1, é, m ,é ʩ ʚʝʨʦʷʪʥʦʩʪʷʤʠ 

m!

e
m)P(X

m -

==  

ʉʚʦʡʩʪʚʘ: ʄʘʪʝʤʘʪʠʯʝʩʢʦʝ ʦʞʠʜʘʥʠʝ ʠ ʜʠʩʧʝʨʩʠʷ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ, 

ʨʘʩʧʨʝʜʝʣʝʥʥʦʡ ʧʦ ʟʘʢʦʥʫ ʇʫʘʩʩʦʥʘ, ʩʦʚʧʘʜʘʶʪ ʠ ʨʘʚʥʳ ʧʘʨʘʤʝʪʨʫ l ʵʪʦʛʦ ʟʘ-

ʢʦʥʘ, ʪ.ʝ. ʄ(ʍ)=l, D(X)= l. 

l=0,5                                                         l=1 

0

0,05

0,1

0,15

0,2

0,25

0,3
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0,2

0,3

0,4

0,5

1 2 3 4
 

ʇʨʠ ʜʦʩʪʘʪʦʯʥʦ ʙʦʣʴʰʦʤ n ʠ ʙʣʠʟʢʠʤ ʢ ʥʫʣʶ p ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʇʫʘʩʩʦʥʘ 

ʭʦʨʦʰʦ ʘʧʧʨʦʢʩʠʤʠʨʫʝʪ ʙʠʥʦʤʠʘʣʴʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ. 
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ʅʝʧʨʝʨʳʚʥʳʝ ʩʣʫʯʘʡʥʳʝ ʚʝʣʠʯʠʥʳ 

ɼʣʷ ʥʝʧʨʝʨʳʚʥʦʡ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ ʍ ʚʝʨʦʷʪʥʦʩʪʴ ʪʦʛʦ, ʯʪʦ ʈ(ʍ=ʭi)­0, 

ʧʦʵʪʦʤʫ ʫʜʦʙʥʝʝ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚʝʨʦʷʪʥʦʩʪʴ ʪʦʛʦ, ʯʪʦ ʍ< ʭi, ʛʜʝ ʭi ð ʪʝʢʫʱʝʝ ʟʥʘʯʝ-

ʥʠʝ ʧʝʨʝʤʝʥʥʦʡ. ʕʪʘ ʚʝʨʦʷʪʥʦʩʪʴ ʥʘʟʳʚʘʝʪʩʷ ʬʫʥʢʮʠʝʡ ʨʘʩʧʨʝʜʝʣʝʥʠʷ: 

ʈ(ʍ< ʭi)=F(ʭ) (ʠʥʪʝʛʨʘʣʴʥʦʡ). 

ʉʚʦʡʩʪʚʘ ʬʫʥʢʮʠʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ: 

1. F(ʭ) ʥʝ ʫʙʳʚʘʝʪ (ʝʩʣʠ ʭ2> ʭ1, ʪʦ F(ʭ2)² F(ʭ1)) 

2. F(ï¤)=0 

3. F(+¤)=1 

4. ɺʝʨʦʷʪʥʦʩʪʴ ʧʦʧʘʜʘʥʠʷ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ ʍ ʚ ʠʥʪʝʨʚʘʣ a<ʍ<b 

ʦʧʨʝʜʝʣʝ̫ʪʩʷ ʧʦ ʬʦʨʤʫʣʝ: ʈ(a¢ʍ<b)=F(b)ïF(a). 

ʉʣʫʯʘʡʥʘʷ ʚʝʣʠʯʠʥʘ ʥʝʧʨʝʨʳʚʥʘ, ʝʩʣʠ ʝʝ ʬʫʥʢʮʠʷ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʥʝʧʨʝ-

ʨʳʚʥʘ ʥʘ ʚʩʝʡ ʯʠʩʣʦʚʦʡ ʦʩʠ. 

ʇʨʦʠʟʚʦʜʥʘʷ ʬʫʥʢʮʠʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ ʥʘʟʳʚʘʝʪʩʷ 

ʬʫʥʢʮʠʝʡ ʧʣʦʪʥʦʩʪʠ ʚʝʨʦʷʪʥʦʩʪʠ: f(x)=F¡(x) (ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʘʷ ʬʫʥʢʮʠʷ ʨʘʩ-

ʧʨʝʜʝʣʝʥʠʷ). 

ʉʚʦʡʩʪʚʘ ʬʫʥʢʮʠʠ ʧʣʦʪʥʦʩʪʠ: 

1. f(x)²0  

2. ñ
¤-

=

x

f(x)dxF(x)  

3. 1==ñ
¤

¤-

f(x)dxF(x)  

ɸʥʘʣʦʛʦʤ ʛʨʘʬʠʢʘ ʬʫʥʢʮʠʠ ʧʣʦʪʥʦʩʪʠ ʷʚʣʷʝʪʩʷ ʧʦʣʠʛʦʥ ʨʘʩʧʨʝʜʝʣʝʥʠʷ 

ʜʣʷ ʜʠʩʢʨʝʪʥʦʡ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ. 
 

ʏʠʩʣʦʚʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʝʧʨʝʨʳʚʥʦʡ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ 

1. ʄʘʪʝʤʘʪʠʯʝʩʢʦʝ ʦʞʠʜʘʥʠʝ ʥʝʧʨʝʨʳʚʥʦʡ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ ʦʧʨʝʜʝ-

ʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ ñ
¤

¤-

= xf(x)dxM(X)  

2. ɽʩʣʠ ʥʝʧʨʝʨʳʚʥʘʷ ʩʣʫʯʘʡʥʘʷ ʚʝʣʠʯʠʥʘ ʦʧʨʝʜʝʣʝʥʘ ʥʘ ʠʥʪʝʨʚʘʣʝ (a;b) 

ñ=
b

a

xf(x)dxM(X)  

3.ɼʠʩʧʝʨʩʠʷ ʥʝʧʨʝʨʳʚʥʦʡ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ: 

ñ
¤

¤-

= f(x)dx(x-M(x))D(X) 2 ;   ñ
¤

¤-

= 22 X))f(x)dx-(M(xD(X)  

 

ɸʩʠʤʤʝʪʨʠʷ ʠ ʵʢʩʮʝʩʩ 

ʂʦʵʬʬʠʮʠʝʥʪ ʘʩʠʤʤʝʪʨʠʠ: ɸ=(ʄ(ʭïʄ(ʭ)))3/s3; 

ʕʢʩʮʝʩʩ: ɽʭ=(ʄ(ʭïʄ(ʭ)))4/s4ï3 

ʛʜʝ D=  ʩʨʝʜʥʝʢʚʘʜʨʘʪʠʯʝʩʢʦʝ ʦʪʢʣʦʥʝʥʠʝ. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʟʥʘʯʝʥʠʡ 

ʘʩʠʤʤʝʪʨʠʠ ʛʨʘʬʠʢ ʧʣʦʪʥʦʩʪʠ ʠʤʝʝʪ ʧʦʣʦʞʠʪʝʣʴʥʫʶ ʠʣʠ ʦʪʨʠʮʘʪʝʣʴʥʫʶ 

ʘʩʠʤʤʝʪʨʠʶ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʟʥʘʢʘ ʢʦʵʬʬʠʮʠʝʥʪʘ ʵʢʩʮʝʩʩʘ ʨʘʩʧʨʝʜʝʣʝʥʠʝ 

ʠʤʝʝʪ ʙʦʣʝʝ ʟʘʦʩʪʨʝʥʥʫʶ, ʣʠʙʦ ʙʦʣʝʝ ʧʣʦʩʢʫʶ ʚʝʨh ʠʥʫ. 
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ʆʉʅʆɺʅʓɽ ɿɸʂʆʅʓ ʈɸʉʇʈɽɼɽʃɽʅʀʗ 

ʅɽʇʈɽʈʓɺʅʓʍ ʉʃʋʏɸʁʅʓʍ ɺɽʃʀʏʀʅ 

ʈʘʚʥʦʤʝʨʥʳʡ ʟʘʢʦʥ ʨʘʩʧʨʝʜʝʣʝʥʠʷ 

ʉʣʫʯʘʡʥʘʷ ʚʝʣʠʯʠʥʘ ʍ ʨʘʩʧʨʝʜʝʣʝʥʘ ʧʦ ʨʘʚʥʦʤʝʨʥʦʤʫ ʟʘʢʦʥʫ, ʝʩʣʠ ʚʩʝ ʝʝ 

ʟʥʘʯʝʥʠʷ ʣʝʞʘʪ ʚʥʫʪʨʠ ʥʝʢʦʪʦʨʦʛʦ ʠʥʪʝʨʚʘʣʘ (a;b) ʠ ʚʩʝ ʦʥʠ ʨʘʚʥʦʚʝʨʦʷʪʥʳ.  

ʅʘ ʵʪʦʤ ʠʥʪʝʨʚʘʣʝ ʧʣʦʪʥʦʩʪʴ ʚʝʨʦʷʪʥʦʩʪʠ ʨʘʚʥʘ ʧʦʩʪʦʷʥʥʦʤʫ ʯʠʩʣʫ f(x)=1/bïa, 

ʚʥʝ ʵʪʦʛʦ ʠʥʪʝʨʚʘʣʘ f(x)=0. ɻʨʘʬʠʢ ʧʣʦʪʥʦʩʪʠ ʚʝʨʦʷʪʥʦʩʪʠ ʠʤʝʝʪ ʚʠʜ: 

 

 

ʄ(X)=(b+a)/2; D(X)= (bïa)2 

 

 

 

 

 

1. ʇʦʢʘʟʘʪʝʣʴʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ 

ʇʦʢʘʟʘʪʝʣʴʥʳʤ ʥʘʟʳʚʘʶʪ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʚʝʨʦʷʪʥʦʩʪʝʡ ʥʝʧʨʝʨʳʚʥʦʡ ʩʣʫ-

ʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ ʍ, ʢʦʪʦʨʦʝ ʦʧʠʩʳʚʘʝʪʩʷ ʧʣʦʪʥʦʩʪʴʶ 

f(x)=        0 ʧʨʠ  ʭ<0 

                lʝïlʭ ʧʨʠ ʭ²0, 

ʛʜʝ l ð ʧʦʩʪʦʷʥʥʘʷ ʧʦʣʦʞʠʪʝʣʴʥʘʷ ʚʝʣʠʯʠʥʘ. ʇʦʢʘʟʘʪʝʣʴʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʠʛ-

ʨʘʝʪ ʙʦʣʴʰʫʶ ʨʦʣʴ ʧʨʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʤʝʜʠʢʦ-ʙʠʦʣʦʛʠʯʝʩʢʠʭ 

ʧʨʦʮʝʩʩʦʚ, ʩʚʷʟʘʥʥʳʭ ʩ ʜʘʥʥʳʤʠ ʪʠʧʘ çʚʨʝʤʝʥʠ ʞʠʟʥʠè 

ɻʨʘʬʠʢ ʧʣʦʪʥʦʩʪʠ ʚʝʨʦʷʪʥʦʩʪʠ ʠʤʝʝʪ ʚʠʜ: 

 

ʄ(ʍ)=1/l;                 D(ʍ)= 1/(l)2 

 

 

 

 

2. ʅʦʨʤʘʣʴʥʳʡ ʟʘʢʦʥ ʨʘʩʧʨʝʜʝʣʝʥʠʷ 

ʅʦʨʤʘʣʴʥʳʡ ʟʘʢʦʥ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʠʛʨʘʝʪ ʠʩʢʣʶʯʠʪʝʣʴʥʫʶ ʨʦʣʴ ʚ ʪʝʦʨʠʠ 

ʚʝʨʦʷʪʥʦʩʪʝʡ. ʕʪʦ ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ ʚʩʪʨʝʯʘʶʱʠʡʩʷ ʟʘʢʦʥ ʨʘʩʧʨʝʜʝʣʝʥʠʷ, ʛʣʘʚʥʦʡ 

ʦʩʦʙʝʥʥʦʩʪʴʶ ʢʦʪʦʨʦʛʦ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʦʥ ʷʚʣʷʝʪʩʷ ʧʨʝʜʝʣʴʥʳʤ ʟʘʢʦʥʦʤ, ʢ ʢʦʪʦ-

ʨʦʤʫ, ʧʨʠ ʦʧʨʝʜʝʣʝʥʥʳʭ ʫʩʣʦʚʠʷʭ, ʧʨʠʙʣʠʞʘʶʪʩʷ ʜʨʫʛʠʝ ʟʘʢʦʥʳ ʨʘʩʧʨʝʜʝʣʝʥʠʷ. 

ʅʦʨʤʘʣʴʥʳʤ ʥʘʟʳʚʘʶʪ ʨʘʩʧʨʝʜʝʣʝʥʠʝ 

ʚʝʨʦʷʪʥʦʩʪʝʡ ʥʝʧʨʝʨʳʚʥʦʡ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠ-

ʥʳ ʍ, ʧʣʦʪʥʦʩʪʴ ʢʦʪʦʨʦʛʦ ʠʤʝʝʪ ʚʠʜ, ʛʜʝ ʘ ð 

ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ ʦʞʠʜʘʥʠʝ, s ð ʩʨʝʜʥʝʢʚʘʜ-

ʨʘʪʠʯʝʩʢʦʝ ʦʪʢʣʦʥʝʥʠʝ ʍ. 

ɻʨʘʬʠʢ ʬʫʥʢʮʠʠ ʧʣʦʪʥʦʩʪʠ ʧʨʝʜʩʪʘʚ-

ʣʝʥ ʥʘ ʨʠʩ. ʩʣʝʚʘ. 

 

 

l 

f(x) 

ʭ 

ʘ 

f(x) 

ʭ 

ʭ 

f(x) 

0 

a        b 

1/b-a 
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ʉʚʦʡʩʪʚʘ ʧʣʦʪʥʦʩʪʠ ʥʦʨʤʘʣʴʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ: 

1. ʆʙʣʘʩʪʴ ʦʧʨʝʜʝʣʝʥʠʷ ʧʣʦʪʥʦʩʪʠ R. 

2. ʆʩʴ ʆʭ ð ʛʦʨʠʟʦʥʪʘʣʴʥʘʷ ʘʩʠʤʧʪʦʪʘ. 

3. ʭ=ʘ°s ð ʜʚʝ ʪʦʯʢʠ ʧʝʨʝʛʠʙʘ. 

4. ʄʘʢʩʠʤʫʤ ʚ ʪʦʯʢʝ ʩ ʢʦʦʨʜʠʥʘʪʘʤʠ ʘ; )/( 21 Ö  

5. ɺʝʨʦʷʪʥʦʩʪʴ ʧʦʧʘʜʘʥʠʷ ʥʦʨʤʘʣʴʥʦ ʨʘʩʧʨʝʜʝʣʝʥʥʦʡ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ ʚ 

ʟʘʜʘʥʥʳʡ ʠʥʪʝʨʚʘʣ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʩʚʦʡʩʪʚʫ ʬʫʥʢʮʠʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ 

6. ɺʝʨʦʷʪʥʦʩʪʴ ʧʦʧʘʜʘʥʠʷ ʥʦʨʤʘʣʴʥʦ ʨʘʩʧʨʝʜʝʣʝʥʥʦʡ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ ʚ 

ʟʘʜʘʥʥʳʡ ʠʥʪʝʨʚʘʣ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ: 

)Ô()aXP( 2=<- e  

ʛʜʝ ʌ(ʭ) ð ʬʫʥʢʮʠʷ ʃʘʧʣʘʩʘ. 

 

ʇʨʘʚʠʣʦ ʪʨʝʭ ʩʠʛʤ 

ʅʘʡʜʝʤ ʚʝʨʦʷʪʥʦʩʪʴ ʪʦʛʦ, ʯʪʦ ʥʦʨʤʘʣʴʥʦ ʨʘʩʧʨʝʜʝʣʝʥʥʘʷ ʩʣʫʯʘʡʥʘʷ ʚʝʣʠ-

ʯʠʥʘ ʍ ʦʪʢʣʦʥʠʪʩʷ ʦʪ ʄ(ʍ) ʥʘ s, 2s, 3s. 

ʈ(¼ʭïʘ¼<s)=2ʌ(1)=0,6826, 

ʈ(¼ʭïʘ¼<2s)=2ʌ(2)=0,9544, 

ʈ(¼ʭïʘ¼<3s)=2ʌ(3)=0,9973. 

ɽʩʣʠ ʩʣʫʯʘʡʥʘʷ ʚʝʣʠʯʠʥʘ ʍ ʠʤʝʝʪ ʥʦʨʤʘʣʴʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ, ʪʦ ʦʪʢʣʦ-

ʥʝʥʠʝ ʵʪʦʡ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ ʦʪ ʝʝ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʦʞʠʜʘʥʠʷ ʧʦ ʘʙʩʦʣʶʪ-

ʥʦʡ ʚʝʣʠʯʠʥʝ ʥʝ ʧʨʝʚʳʰʘʝʪ ʫʪʨʦʝʥʥʦʝ ʩʨʝʜʥʝʢʚʘʜʨʘʪʠʯʝʩʢʦʝ ʦʪʢʣʦʥʝʥʠʝ. 

 

ɸʩʠʤʤʝʪʨʠʷ ʠ ʵʢʩʮʝʩʩ ʥʦʨʤʘʣʴʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ. 

ʂʦʵʬʬʠʮʠʝʥʪ ʘʩʠʤʤʝʪʨʠʠ: ɸ=(ʄ(ʭïʄ(ʭ)))3/s3=0 

ʕʢʩʮʝʩʩ: ɽʭ=(ʄ(ʭïʄ(ʭ)))4/s4ï3=0 

 

ʇʨʠʤʝʨʳ ʠ ʟʘʜʘʯʠ 

1. ʉʣʫʯʘʡʥʘʷ ʚʝʣʠʯʠʥʘ ʍ ʟʘʜʘʥʘ ʧʣʦʪʥʦʩʪʴʶ ʨʘʩʧʨʝʜʝʣʝʥʠʷ f(x)=2ʭ ʚ ʠʥ-

ʪʝʨʚʘʣʝ (0,1); ʚʥʝ ʵʪʦʛʦ ʠʥʪʝʨʚʘʣʘ f(ʭ)=0. ʅʘʡʪʠ ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ ʦʞʠʜʘʥʠʝ ʚʝʣʠ-

ʯʠʥʳ ʍ. 

ʈʝʰʝʥʠʝ: ʀʩʧʦʣʴʟʫʝʤ ʬʦʨʤʫʣʫ: ñ=
b

a

xf(x)dxM(X)  

ñ ==

1

0

322 /xxdxM(X)  

2. ʄʘʪʝʤʘʪʠʯʝʩʢʦʝ ʦʞʠʜʘʥʠʝ ʠ ʩʨʝʜʥʝʝ ʢʚʘʜʨʘʪʠʯʝʩʢʦʝ ʦʪʢʣʦʥʝʥʠʝ ʥʦʨ-

ʤʘʣʴʥʦ ʨʘʩʧʨʝʜʝʣʝʥʥʦʡ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ ʍ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʨʘʚʥʳ 10 ʠ 2. 

ʅʘʡʪʠ ʚʝʨʦʷʪʥʦʩʪʴ ʪʦʛʦ, ʯʪʦ ʚ ʨʝʟʫʣʴʪʘʪʝ ʠʩʧʳʪʘʥʠʷ ʍ ʧʨʠʤʝʪ ʟʥʘʯʝʥʠʝ, ʟʘʢʣʶ-

ʯʝʥʥʦʝ ʚ ʠʥʪʝʨʚʘʣʝ (12;14). 

ʈʝʰʝʥʠʝ: ɺʦʩʧʦʣʴʟʫʝʤʩʷ ʬʦʨʤʫʣʦʡ: 

ʇʦʜʩʪʘʚʠʚ a=12, b=14, ʘ=10, s=2, ʧʦʣʫʯʠʤ ʈ (12 < ʍ < 14) = ʌ(2) ï ʌ(1) = 

= 0,1359 
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ɿʘʜʘʯʠ 

1. ɺʝʨʦʷʪʥʦʩʪʴ ʨʦʞʜʝʥʠʷ ʤʘʣʴʯʠʢʘ ʨʘʚʥʘ 0,515. ʉʦʩʪʘʚʠʪʴ ʟʘʢʦʥ ʨʘʩʧʨʝ-

ʜʝʣʝʥʠʷ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ ʍ ð ʯʠʩʣʘ ʤʘʣʴʯʠʢʦʚ ʚ ʩʝʤʴʷʭ, ʠʤʝʶʱʠʭ ʯʝʪʳʨʝʭ 

ʜʝʪʝʡ. ʇʦʩʪʨʦʠʪʴ ʛʨʘʬʠʢ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʚʝʨʦʷʪʥʦʩʪʝʡ. ʅʘʡʪʠ ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ 

ʦʞʠʜʘʥʠʝ, ʜʠʩʧʝʨʩʠʶ ʠ ʩʨʝʜʥʝʢʚʘʜʨʘʪʠʯʝʩʢʦʝ ʦʪʢʣʦʥʝʥʠʝ. 

2. ɸʚʪʦʙʫʩʳ ʥʝʢʦʪʦʨʦʛʦ ʤʘʨʰʨʫʪʘ ʠʜʫʪ ʩʪʨʦʛʦ ʧʦ ʨʘʩʧʠʩʘʥʠʶ. ʀʥʪʝʨʚʘʣ 

ʜʚʠʞʝʥʠʷ ð 5 ʤʠʥʫʪ. ʅʘʡʪʠ ʚʝʨʦʷʪʥʦʩʪʴ ʪʦʛʦ, ʯʪʦ ʧʘʩʩʘʞʠʨ, ʧʦʜʦʰʝʜʰʠʡ ʢ 

ʦʩʪʘʥʦʚʢʝ, ʙʫʜʝʪ ʦʞʠʜʘʪʴ ʦʯʝʨʝʜʥʦʡ ʘʚʪʦʙʫʩ ʤʝʥʝʝ 3 ʤʠʥʫʪ (0,6). 

3. ɸʚʪʦʤʘʪ ʰʪʘʤʧʫʝʪ ʜʝʪʘʣʠ. ʂʦʥʪʨʦʣʠʨʫʝʪʩʷ ʜʣʠʥʘ ʜʝʪʘʣʠ ʍ, ʢʦʪʦʨʘʷ 

ʨʘʩʧʨʝʜʝʣʝʥʘ ʥʦʨʤʘʣʴʥʦ ʩ ʤʘʪʝʤʘʪʠʯʝʩʢʠʤ ʦʞʠʜʘʥʠʝʤ (ʧʨʦʝʢʪʥʘʷ ʜʣʠʥʘ), ʨʘʚ-

ʥʳʤ 50 ʤʤ. ʌʘʢʪʠʯʝʩʢʘʷ ʜʣʠʥʘ ʠʟʛʦʪʦʚʣʝʥʥʳʭ ʜʝʪʘʣʝʡ ʥʝ ʤʝʥʝʝ 32 ʠ ʥʝ ʙʦʣʝʝ 

68 ʤʤ. ʅʘʡʪʠ ʚʝʨʦʷʪʥʦʩʪʴ ʪʦʛʦ, ʯʪʦ ʜʣʠʥʘ ʥʘʫʜʘʯʫ ʚʟʷʪʦʡ ʜʝʪʘʣʠ: ʘ) ʙʦʣʴʰʝ 55 

ʤʤ; ʙ) ʤʝʥʴʰʝ 40 ʤʤ. 

4. ʅʘʧʠʩʘʪʴ ʧʣʦʪʥʦʩʪʴ ʠ ʬʫʥʢʮʠʶ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʧʦʢʘʟʘʪʝʣʴʥʦʛʦ ʟʘʢʦʥʘ, 

ʝʩʣʠ ʧʘʨʘʤʝʪʨ l =5. 

5. ʅʝʧʨʝʨʳʚʥʘʷ ʩʣʫʯʘʡʥʘʷ ʚʝʣʠʯʠʥʘ ʍ ʨʘʩʧʨʝʜʝʣʝʥʘ ʧʦ ʧʦʢʘʟʘʪʝʣʴʥʦʤʫ 

ʟʘʢʦʥʫ, ʟʘʜʘʥʥʦʤʫ ʧʣʦʪʥʦʩʪʴʶ ʚʝʨʦʷʪʥʦʩʪʠ f(x)=3ʝï3ʭ ʧʨʠ ʭ>0, ʧʨʠ ʭ<0 f(x)=0. 

ʅʘʡʪʠ ʚʝʨʦʷʪʥʦʩʪʴ ʪʦʛʦ, ʯʪʦ ʚ ʨʝʟʫʣʴʪʘʪʝ ʠʩʧʳʪʘʥʠʷ ʍ ʧʦʧʘʜʝʪ ʚ ʠʥʪʝʨʚʘʣ 

(0,13;0,7). 

 

ɿʘʢʦʥ ʙʦʣʴʰʠʭ ʯʠʩʝʣ ʧʦ ʂʦʣʤʦʛʦʨʦʚʫ 

ʉʦʚʦʢʫʧʥʦʝ ʜʝʡʩʪʚʠʝ ʙʦʣʴʰʦʛʦ ʯʠʩʣʘ ʩʣʫʯʘʡʥʳʭ ʬʘʢʪʦʨʦʚ ʧʨʠʚʦʜʠʪ ʢ 

ʨʝʟʫʣʴʪʘʪʫ, ʧʦʯʪʠ ʥʝ ʟʘʚʠʩʷʱʝʤʫ ʦʪ ʩʣʫʯʘʷ, ʪ.ʝ. ʧʨʠ ʙʦʣʴʰʦʤ ʯʠʩʣʝ ʩʣʫʯʘʡʥʦʡ 

ʚʝʣʠʯʠʥʳ ʠʭ ʩʨʝʜʥʝʡ ʨʝʟʫʣʴʪʘʪ ʧʝʨʝʩʪʘʝʪ ʙʳʪʴ ʩʣʫʯʘʡʥʳʤ ʠ ʤʦʞʝʪ ʙʳʪʴ ʧʨʝʜ-

ʩʢʘʟʘʥ ʩ ʦʧʨʝʜʝʣʝʥʥʦʡ ʜʦʣʝʡ ʚʝʨʦʷʪʥʦʩʪʠ. 

 

ʊʝʦʨʝʤʘ ɹʝʨʥʫʣʣʠ 

ʏʘʩʪʦʩʪʴ ʩʦʙʳʪʠʷ ʚ n ʧʦʚʪʦʨʥʳʭ ʠʩʧʳʪʘʥʠʷʭ, ʚ ʢʘʞʜʦʤ ʠʟ ʢʦʪʦʨʳʭ ʦʥʦ 

ʤʦʞʝʪ ʧʨʦʠʟʦʡʪʠ ʩ ʦʜʥʦʡ ʠ ʪʦʡ ʞʝ ʚʝʨʦʷʪʥʦʩʪʴ  ʁp ʧʨʠ ʥʝʦʛʨʘʥʠʯʝʥʥʦʤ ʫʚʝʣʠ-

ʯʝʥʠʠ ʯʠʩʣʘ ʦʧʳʪʦʚ (n) ʩʭʦʜʠʪʩʷ ʧʦ ʚʝʨʦʷʪʥʦʩʪʠ ʢ ʚʝʨʦʷʪʥʦʩʪʠ p ʵʪʦʛʦ ʩʦʙʳʪʠʷ 

ʚ ʦʪʜʝʣʴʥʦʤ ʠʩʧʳʪʘʥʠʠ. 
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ʇʃɸʅʓ ʇʈʆɺɽɼɽʅʀʗ ʇʈɸʂʊʀʏɽʉʂʀʍ ɿɸʅʗʊʀʁ 

 

ʇʨʘʢʪʠʯʝʩʢʦʝ ʟʘʥʷʪʠʝ 1. çʄʥʦʞʝʩʪʚʘ. ʂʦʤʙʠʥʘʪʦʨʠʢʘè. 

ʈʝʰʝʥʠʝ ʟʘʜʘʯ ˉ 1ï11 ʩ.6, ˉ1ï4 ʩ.9. ʂʠʪ ʖ.ɺ. ʊʝʦʨʠʷ ʚʝʨʦʷʪʥʦʩʪʝʡ ʚ ʧʨʠʤʝʨʘʭ 

ʠ ʟʘʜʘʯʘʭ. 

ʅʘ ʩ/ʨ: ˉ5ï9 ʩ.9. ʂʠʪ ʖ.ɺ. ʊʝʦʨʠʷ ʚʝʨʦʷʪʥʦʩʪʝʡ ʚ ʧʨʠʤʝʨʘʭ ʠ ʟʘʜʘʯʘʭ. 

 

ʇʨʘʢʪʠʯʝʩʢʦʝ ʟʘʥʷʪʠʝ 2. çɺʳʙʦʨʢʠ ʩ ʧʦʚʪʦʨʝʥʠʷʤʠ. ɸʣʛʝʙʨʘ ʩʦʙʪrʠʡè. 

ʈʝʰʝʥʠʝ ʟʘʜʘʯ ˉ1ï8 ʩ.12, ˉ1, 2 ʩ.15. ʂʠʪ ʖ.ɺ. ʊʝʦʨʠʷ ʚʝʨʦʷʪʥʦʩʪʝʡ ʚ ʧʨʠʤʝ-

ʨʘʭ ʠ ʟʘʜʘʯʘʭ. 

ʅʘ ʩ/ʨ: ˉ9ï15 ʩ.13, ˉ3 ʩ.15. ʂʠʪ ʖ.ɺ. ʊʝʦʨʠʷ ʚʝʨʦʷʪʥʦʩʪʝʡ ʚ ʧʨʠʤʝʨʘʭ ʠ ʟʘʜʘʯʘ. 

 

ʇʨʘʢʪʠʯʝʩʢʦʝ ʟʘʥʷʪʠʝ 3. çɺʝʨʦʷʪʥʦʩʪʴ ʩʦʙʳʪʠʷ. ʆʩʥʦʚʥʳʝ ʪʝʦʨʝʤʳ 

ʪʝʦʨʠʠ ʚʝʨʦʷʪʥʦʩʪʝʡè. 

ʈʝʰʝʥʠʝ ʟʘʜʘʯ ˉ1ï15 ʩ.22. ʂʠʪ ʖ.ɺ. ʊʝʦʨʠʷ ʚʝʨʦʷʪʥʦʩʪʝʡ ʚ ʧʨʠʤʝʨʘʭ ʠ ʟʘʜʘʯʘʭ. 

ˉ12ï19. ɻʤʫʨʤʘʥ ɺ.ɽ. ʈʫʢʦʚʦʜʩʪʚʦ ʢ ʨʝʰʝʥʠʶ ʟʘʜʘʯ ʧʦ ʪʝʦʨʠʠ ʚʝʨʦʷʪʥʦʩʪʝʡ ʠ 

ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʩʪʘʪʠʩʪʠʢʝ. ð ʄ.: ɺ ʩrʰʘʷ ʰʢʦʣʘ. ð 2002. 

ʅʘ ʩ/ʨ: ˉ16ï20 ʩ.22. ʂʠʪ ʖ.ɺ. ʊʝʦʨʠʷ ʚʝʨʦʷʪʥʦʩʪʝʡ ʚ ʧʨʠʤʝʨʘʭ ʠ ʟʘʜʘʯʘʭ. 

ˉ1.39ï1.46. ʂʨʝʤʝʨ ʅ.ʐ. ʊʝʦʨʠʷ ʚʝʨʦʷʪʥʦʩʪʝʡ ʠ ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʩʪʘʪʠʩʪʠʢʘ. ð 

ʄ.: ʖʅʀʊʀ, 2002. 

 

ʇʨʘʢʪʠʯʝʩʢʦʝ ʟʘʥʷʪʠʝ 4. çʄʝʪʦʜʳ ʚʳʯʠʩʣʝʥʠʷ ʚʝʨʦʷʪʥʦʩʪʝʡè. 

ʈʝʰʝʥʠʝ ʟʘʜʘʯ: ˉ50ï60. ɻʤʫʨʤʘʥ ɺ.ɽ. ʈʫʢʦʚʦʜʩʪʚʦ ʢ ʨʝʰʝʥʠʶ ʟʘʜʘʯ ʧʦ ʪʝʦʨʠʠ 

ʚʝʨʦʷʪʥʦʩʪʝʡ ʠ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʩʪʘʪʠʩʪʠʢʝ. ð ʄ.: ɺʳʩʰʘʷ ʰʢʦʣʘ. ð 2002. 

ʅʘ ʩ/ʨ: ˉ1.1.47ï1.54, 1.75, 1.76. ʂʨʝʤʝʨ ʅ.ʐ. ʊʝʦʨʠʷ ʚʝʨʦʷʪʥʦʩʪʝʡ ʠ ʤʘʪʝʤʘʪʠ-

ʯʝʩʢʘʷ ʩʪʘʪʠʩʪʠʢʘ. ð ʄ.: ʖʅʀʊʀ, 2002. 

 

ʇʨʘʢʪʠʯʝʩʢʦʝ ʟʘʥʷʪʠʝ 5. ʂʦʥʪʨʦʣʴʥʘʷ ʨʘʙʦʪʘ ˉ1. 

 

ʇʨʘʢʪʠʯʝʩʢʦʝ ʟʘʥʷʪʠʝ 6. çɼʠʩʢʨʝʪʥʳʝ ʠ ʥʝʧʨʝʨʳʚʥʳʝ ʩʣʫʯʘʡʥʳʝ ʚʝʣʠ-

ʯʠʥʳè. 

ʈʝʰʝʥʠʝ ʟʘʜʘʯ: ˉ154ï172. ɻʤʫʨʤʘʥ ɺ.ɽ. ʈʫʢʦʚʦʜʩʪʚʦ ʢ ʨʝʰʝʥʠʶ ʟʘʜʘʯ ʧʦ ʪʝʦ-

ʨʠʠ ʚʝʨʦ̫ ʪʥʦʩʪʝʡ ʠ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʩʪʘʪʠʩʪʠʢʝ. ð ʄ.: ɺʳʩʰʘʷ ʰʢʦʣʘ. ð2002. 

ʈʝhʝʥʠʝ ʟʘʜʘʯ: ˉ1ï8 ʩ.27. ʂʠʪ ʖ.ɺ. ʊʝʦʨʠʷ ʚʝʨʦʷʪʥʦʩʪʝʡ ʜʣʷ ʛʫʤʘʥʠʪʘʨʠʝʚ ʚ 

ʧʨʠʤʝʨʘʭ ʠ ʟʘʜʘʯʘʭ. 

ʅʘ ʩ/ʨ: 2.13ï2.15, 3.25ï3.27. ʂʨʝʤʝʨ ʅ.ʐ. ʊʝʦʨʠʷ ʚʝʨʦʷʪʥʦʩʪʝʡ ʠ ʤʘʪʝʤʘʪʠʯʝ-

ʩʢʘʷ ʩʪʘʪʠʩʪʠʢʘ. ð ʄ.: ʖʅʀʊʀ, 2002. 

 

ʇʨʘʢʪʠʯʝʩʢʦʝ ʟʘʥʷʪʠʝ 7. çʆʩʥʦʚʥʳʝ ʟʘʢʦʥʳ ʨʘʩʧʨʝʜʝʣʝʥʠʷ. ʇʨʝʜʝʣʥɹʳʝ 

ʪʝʦʨʝʤʳ ʪʝʦʨʠʠ ʚʝʨʦʷʪʥʦʩʪʝʡè. 

ʈʝʰʝʥʠʝ ʟʘʜʘʯ: ˉ309, 314, 330, 334. ɻʤʫʨʤʘʥ ɺ.ɽ. ʈʫʢʦʚʦʜʩʪʚʦ ʢ ʨʝʰʝʥʠʶ ʟʘ-

ʜʘʯ ʧʦ ʪʝʦʨʠʠ ʚʝʨʦʷʪʥʦʩʪʝʡ ʠ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʩʪʘʪʠʩʪʠʢʝ. ð ʄ.: ɺʳʩʰʘʷ ʰʢʦ-

ʣʘ. ð 2002. 

ʅʘ ʩ/ʨ: ˉ 4.11ï4.17, 6.10ï6.12. ʂʨʝʤʝʨ ʅ.ʐ. ʊʝʦʨʠʷ ʚʝʨʦʷʪʥʦʩʪʝʡ ʠ ʤʘʪʝʤʘʪʠ-

ʯʝʩʢʘʷ ʩʪʘʪʠʩʪʠʢʘ. ð ʄ.: ʖʅʀʊʀ, 2002. 
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ʇʨʘʢʪʠʯʝʩʢʦʝ ʟʘʥʷʪʠʝ 8. çʉʠʩʪʝʤʳ ʩʣʫʯʘʡʥʳʭ ʚʝʣʠʯʠʥè. 

ʈʝʰʝʥʠʝ ʟʘʜʘʯ: ˉ374, 393, 408, 434. ɻʤʫʨʤʘʥ ɺ.ɽ. ʈʫʢʦʚʦʜʩʪʚʦ ʢ ʨʝʰʝʥʠʶ ʟʘ-

ʜʘʯ ʧʦ ʪʝʦʨʠʠ ʚʝʨʦʷʪʥʦʩʪʝʡ ʠ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʩʪʘʪʠʩʪʠʢʝ. ð ʄ.: ɺʳʩʰʘʷ ʰʢʦ-

ʣʘ. ð 2002. 

ʅʘ ʩ/ʨ: ˉ5.10, 5.11. ʂʨʝʤʝʨ ʅ.ʐ. ʊʝʦʨʠʷ ʚʝʨʦʷʪʥʦʩʪʝʡ ʠ ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʩʪʘʪʠ-

ʩʪʠʢʘ. ð ʄ.: ʖʅʀʊʀ, 2002. 

 

ʇʨʘʢʪʠʯʝʩʢʦʝ ʟʘʥʷʪʠʝ 9. çʕʣʝʤʝʥʪʳ ʪʝʦʨʠʠ ʤʘʩʩʦʚʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠè̫. 

ʈʝʰʝʥʠʝ ʟʘʜʘʯ: ˉ7.10, ˉ7.11. ʂʨʝʤʝʨ ʅ.ʐ. ʊʝʦʨʠʷ ʚʝʨʦʷʪʥʦʩʪʝʡ ʠ ʤʘʪʝʤʘʪʠʯʝ-

ʩʢʘʷ ʩʪʘʪʠʩʪʠʢʘ. ð ʄ.: ʖʅʀʊʀ, 2002. 
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ʉɸʄʆʉʊʆʗʊɽʃʔʅɸʗ ʈɸɹʆʊɸ 

 

ʄʝʪʦʜʠʯʝʩʢʠʝ ʫʢʘʟʘʥʠʷ 

ʆʨʛʘʥʠʟʘʮʠʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʨʘʙʦʪʳ ʩʪʫʜʝʥʪʦʚ ʠʤʝʝʪ ʮʝʣʴ: 

- ʩʠʩʪʝʤʘʪʠʟʠʨʦʚʘʪʴ ʠ ʨʘʩʰʠʨʠʪʴ ʠʭ ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʟʥʘʥʠʷ; 

- ʟʘʢʨʝʧʠʪʴ ʧʨʘʢʪʠʯʝʩʢʠʝ ʠ ʦʨʛʘʥʠʟʘʪʦʨʩʢʠʝ ʩʧʦʩʦʙʥʦʩʪʠ;  

- ʥʘʫʯʠʪʴ ʨʘʙʦʪʘʪʴ ʩ ʫʯʝʙʥʦʡ ʠ ʥʘʫʯʥʦʡ ʣʠʪʝʨʘʪʫʨʦʡ; 

- ʩʪʠʤʫʣʠʨʦʚʘʪʴ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʡ ʨʦʩʪ ʩʪʫʜʝʥʪʦʚ, ʚʦʩʧʠʪʳʚʘʪʴ ʪʚʦʨʯʝ-

ʩʢʫʶ ʘʢʪʠʚʥʦʩʪʴ ʠ ʠʥʠʮʠʘʪʠʚʫ. 

ʉʘʤʦʩʪʦʷʪʝʣʴʥʘʷ ʨʘʙʦʪʘ ʩʪʫʜʝʥʪʦʚ ʦʨʛʘʥʠʟʫʝʪʩʷ ʧʨʝʧʦʜʘʚʘʪʝʣʷʤʠ ʚ ʩʦʦʪ-

ʚʝʪʩʪʚʠʠ ʩ ʢʘʣʝʥʜʘʨʥʳʤ ʧʣʘʥʦʤ ʠʟʫʯʝʥʠʷ ʜʠʩʮʠʧʣʠʥʳ ʠ ʧʨʝʜʧʦʣʘʛʘʝʪ ʠʟʫʯʝʥʠʝ 

ʣʝʢʮʠʦʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʯʪʝʥʠʝ ʨʝʢʦʤʝʥʜʫʝʤʳʭ ʣʠʪʝʨʘʪʫʨʥʳʭ ʠʩʪʦʯʥʠʢʦʚ, ʨʝ-

ʰʝʥʠʝ ʟʘʜʘʯ, ʦʪʚʝʪʳ ʥʘ ʢʦʥʪʨʦʣʴʥʳʝ ʚʦʧʨʦʩʳ ʠʣʠ ʪʝʩʪʳ ʠ ʪ.ʜ. 

ʉʘʤʦʩʪʦʷʪʝʣʴʥʘʷ ʨʘʙʦʪʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʜʦʧʦʣʥʠʪʝʣʴʥʦʝ ʠʟʫʯʝʥʠʝ 

ʜʠʩʮʠʧʣʠʥʳ ʜʣʷ ʧʦʣʥʦʛʦ ʠ ʛʣʫʙʦʢʦʛʦ ʫʩʚʦʝʥʠʷ ʤʘʪʝʨʠʘʣʘ ʥʘ ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ 

ʫʯʝʙʥʦʡ, ʤʝʪʦʜʠʯʝʩʢʦʡ ʠ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʣʠʪʝʨʘʪʫʨʳ. 

ʉʘʤʦʩʪʦʷʪʝʣʴʥʘʷ ʨʘʙʦʪʘ ʩʪʫʜʝʥʪʦʚ ʚʢʣʶʯʘʝʪ ʧʦʚʪʦʨʝʥʠʝ ʧʨʦʡʜʝʥʥʦʛʦ ʤʘ-

ʪʝʨʠʘʣʘ ʠ ʧʦʜʛʦʪʦʚʢʫ ʢ ʢʦʥʪʨʦʣʴʥʦʡ ʨʘʙʦʪʝ. ɺʩʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʘʷ ʨʘʙʦʪʘ ʩʪʫ-

ʜʝʥʪʦʚ ʦʮʝʥʠʚʘʝʪʩʷ ʚ ʪʝʯʝʥʠʝ ʩʝʤʝʩʪʨʘ ʥʘ ʬʘʢʪʠʯʝʩʢʠʭ ʟʘʥʷʪʠʷʭ ʠ ʫʯʠʪʳʚʘʝʪʩʷ 

ʧʨʠ ʩʜʘʯʝ ʵʢʟʘʤʝʥʘ. 

ʇʦʚʪʦʨʝʥʠʝ ʧʨʦʡʜʝʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ ʧʨʦʮʝʩʩʝ ʚʳʧʦʣʥʝ-

ʥʠʷ ʜʦʤʘʰʥʝʛʦ ʟʘʜʘʥʠʷ ʠ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʧʨʦʨʘʙʦʪʢʠ ʪʝʦʨʝʪʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠ-

ʘʣʘ. ɼʦʤʘʰʥʷʷ ʨʘʙʦʪʘ ʚʳʧʦʣʥʷʝʪʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʥʦʤʝʨʘʤʠ ʟʘʜʘʥʠʡ, ʧʨʝʜ-

ʩʪʘʚʣʝʥʥʳʭ ʚ ʧʣʘʥʝ ʧʨʘʢʪʠʯʝʩʢʠʭ ʟʘʜʘʥʠʡ, ʤʝʪʦʜʠʯʝʩʢʠʝ ʨʝʢʦʤʝʥʜʘʮʠʠ ʢ 

ʢʦʪʦʨʳʤ ʠʟʣʦʞʝʥʳ ʚ ʫʯʝʙʥʦʤ ʧʦʩʦʙʠʠ. 

ɺ ʵʪʦʤ ʞʝ ʧʦʩʦʙʠʠ ʧʦʩʣʝ ʢʘʞʜʦʛʦ ʪʝʦʨʝʪʠʯʝʩʢʦʛʦ ʧʫʥʢʪʘ ʦʧʨʝʜʝʣʝʥʳ ʪʝ 

ʣʠʪʝʨʘʪʫʨʥʳʝ ʠʩʪʦʯʥʠʢʠ (ʩ ʫʢʘʟʘʥʠʝʤ ʥʦʤʝʨʦʚ ʩʪʨʘʥʠʮ), ʧʦ ʢʦʪʦʨʳʤ ʤʦʞʥʦ 

ʫʛʣʫʙʠʪʴ ʩʚʦʠ ʟʥʘʥʠʷ ʧʦ ʜʘʥʥʳʤ ʚʦʧʨʦʩʘʤ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ. 

 

ʂʦʥʪʨʦʣʴʥʘʷ ʨʘʙʦʪʘ 

ʄʝʪʦʜʠʯʝʩʢʠʝ ʨʝʢʦʤʝʥʜʘʮʠʠ 

ʇʨʠ ʚʳʧʦʣʥʝʥʠʠ ʢʦʥʪʨʦʣʴʥʦʡ ʨʘʙʦʪʳ ʥʦʤʝʨ ʚʘʨʠʘʥʪʘ ʩʦʚʧʘʜʘʝʪ ʩ ʧʦ-

ʩʣʝʜʥʝʡ ʮʠʬʨʦʡ ʥʦʤʝʨʘ ʚʘʰʝʡ ʟʘʯʝʪʥʦʡ ʢʥʠʞʢʠ. 

1. ʈʘʙʦʪʘ ʚʳʧʦʣʥʷʝʪʩʷ ʚ ʪʝʪʨʘʜʠ ʚ ʢʣʝʪʢʫ. ʊʠʪʫʣʴʥʳʡ ʣʠʩʪ ʦʬʦʨʤʣʷʝʪʩʷ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʨʝʙʦʚʘʥʠʷʤʠ ʜʝʢʘʥʘʪʘ ʧʦ ʦʬʦʨʤʣʝʥʠʶ ʢʦʥʪʨʦʣʴʥʳʭ ʨʘʙʦʪ.  

ɺ ʛʨʘʬʝ çʨʘʙʦʪʫ ʧʨʦʚʝʨʠʣè ʩʣʝʜʫʝʪ ʧʠʩʘʪʴ: ʢ.ʧ.ʥ. ʂʠʪ ʖ.ɺ. ʅʘ ʪʠʪʫʣʴʥʦʤ ʣʠʩʪʝ 

ʫʢʘʟʳʚʘʝʪʩʷ ʥʦʤʝʨ ʚʘʨʠʘʥʪʘ. 

2. ʋʩʣʦʚʠʷ, ʚʩʝ ʧʦʷʩʥʝʥʠʷ ʠ ʬʦʨʤʫʣʳ ʩʣʝʜʫʝʪ ʧʠʩʘʪʴ ʧʦʣʥʦʩʪʴʶ. ɺ ʚʳʚʦ-

ʜʘʭ ʧʦ ʟʘʜʘʥʠʶ ʥʝʦʙʭʦʜʠʤʦ ʫʢʘʟʘʪʴ ʠʥʪʝʨʧʨʝʪʘʮʠʶ ʧʦʣʫʯʝʥʥʳʭ ʯʠʩʣʦʚʳʭ ʟʥʘ-

ʯʝʥʠʡ. 

 

I. çʆʩʥʦʚʳ ʪʝʦʨʠʠ ʤʥʦʞʝʩʪʚè 

1. ʅʘʡʪʠ ɸÇɺ, ɸÆɺ, ɸ/ɺ, ɺ/ɸ, ʝʩʣʠ ɸ ʠ ɺ ʩʣʝʜʫʶʱʠʝ: 
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ɺʘʨʠʘʥʪ ɸ ɺ 

1 2, 3, 4, 5 5, 6, 7, 8  

2 3, 4, 5, 6 6, 7, 8, 9 

3 4, 5, 6, 7 7, 8, 9, 10 

4 5, 6, 7, 8 8, 9, 10, 11 

5 6, 7, 8, 9 9, 10, 11, 12 

6 7, 8, 9, 10 10, 11, 12, 13 

7 8, 9, 10, 11 11, 13, 14, 15 

8 9, 10, 11, 12 10, 14, 15, 16 

9 10, 11, 12, 13 11, 15, 16, 17 

10 11, 13, 14, 15 15, 16, 17, 18 

11 13, 14, 15, 16 14, 17, 18, 19 

12 14, 15, 16, 17 17, 18, 19, 20 

13 15, 16, 17, 18 18, 19, 20, 21 

14 16, 17, 18, 19 19, 20, 21, 22 

15 17, 18, 19, 20 20, 21, 22, 23 

16 18, 19, 20, 21 21, 22, , 23, 24 

17 19, 20, 21, 22 22, 23, 24, 25 

18 20, 21, 22, 23 21, 5, 6, 45 

19 21, 22, , 23, 24 23, 25, 65, 30 

20 22, 23, 24, 25 23, 26, 28, 29 

2. ʅʘʡʪʠ ɸÇɺ, ɸÆɺ, ɸ/ɺ, ɺ/ɸ, ʝʩʣʠ ɸ ʠ ɺ ʩʣʝʜʫʶʱʠʝ: 

ɺʘʨʠʘʥʪ ɸ ɺ 

1 2, 3, 4, 5 2, 3, 4, 5, 6, 7, 8 

2 3, , 4, 5, 6 3, , 4, 5, 6, 7, 8, 9 

3 4, 5, 6, 7 4, 5, 6, 7, 8, 9, 10 

4 5, 6, 7, 8 5, 6, 7, 8, 9, 10, 11 

5 6, 7, 8, 9 6, 7, 8, 9, 10, 11, 12 

6 7, 8, 9, 10 7, 8, 9, 10, 11, 12, 13 

7 8, 9, 10, 11 8, 9, 10, 11, 12, 13, 14 

8 9, 10, 11, 12 9, 10, 11, 12, 13, 14, 15 

9 10, 11, 12, 13 10, 11, 12, 13, 14, 15, 17 

10 11, 13, 14, 15 11, 13, 14, 15, 17, 16, 19 

11 13, 14, 15, 16 13, 14, 15, 16, 17, 18, 19 

12 14, 15, 16, 17 14, 15, 16, 17, 15, 16, 17, 18 

13 15, 16, 17, 18 15, 16, 17, 18, 19, 20, 21 

14 16, 17, 18, 19 16, 17, 18, 19, 20, 21, 22 

15 17, 18, 19, 20 17, 18, 19, 20, 21, 22, 23 

16 18, 19, 20, 21 18, 19, 20, 21, 22, 23, 24 

17 19, 20, 21, 22 19, 20, 21, 22, 23, 32, 45 

18 20, 21, 22, 23 20, 21, 22, 23, 22, 45, 67 

19 21, 22, 23, 24 21, 22, 23, 24, 25, 26, 27 

20 22, 23, 24, 25 22, 23, 24, 25, 26,27,28 
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II.  çʂʦʤʙʠʥʘʪʦʨʠʢʘè 

ɺʘʨʠʘʥʪʳ 1, 3, 5, 7, 9, 11, 13, 15, 17, 19 

1. ɺ ʧʨʘʚʣʝʥʠʠ ʘʢʮʠʦʥʝʨʥʦʛʦ ʦʙʱʝʩʪʚʘ m ʯʝʣʦʚʝʢ. ʅʝʦʙʭʦʜʠʤʦ ʠʟʙʨʘʪʴ 

ʧʨʝʜʩʝʜʘʪʝʣʷ ʧʨʘʚʣʝʥʠʷ, ʝʛʦ ʟʘʤʝʩʪʠʪʝʣʷ ʠ ʢʘʟʥʘʯʝʷ. ʉʢʦʣʴʢʠʤʠ ʩʧʦʩʦʙʘʤʠ 

ʤʦʞʥʦ ʦʙʨʘʟʦʚʘʪʴ ʵʪʫ ʨʫʢʦʚʦʜʷʱʫʶ ʪʨʦʡʢʫ, ʝʩʣʠ ʦʜʥʦ ʣʠʮʦ ʤʦʞʝʪ ʟʘʥʠʤʘʪʴ 

ʪʦʣʴʢʦ ʦʜʠʥ ʧʦʩʪ? 

2. ʉʢʦʣʴʢʦ ʨʘʟʥʳʭ ʙʫʢʚʦʩʦʯʝʪʘʥʠʡ ʤʦʞʥʦ ʦʙʨʘʟʦʚʘʪʴ ʧʨʠ ʧʝʨʝʩʪʘʥʦʚʢʝ 

ʙʫʢʚ ʩʣʝʜʫʶʱʝʛʦ ʩʣʦʚʘ? 

3. ɺ ʤʘʛʘʟʠʥʝ ʠʤʝʶʪʩʷ ʬʨʫʢʪʳ n ʚʠʜʦʚ. ʉʢʦʣʴʢʠʤʠ ʩʧʦʩʦʙʘʤʠ ʤʦʞʥʦ 

ʩʬʦʨʤʠʨʦʚʘʪʴ ʧʦʜʘʨʦʯʥʳʡ ʥʘʙʦʨ ʢ ʧʨʘʟʜʥʠʢʫ ʧʦʞʠʣʦʛʦ ʯʝʣʦʚʝʢʘ ʠʟ m ʬʨʫʢʪʦʚ? 

4. ʉʢʦʣʴʢʦ ʨʘʟʥʳʭ n-ʟʥʘʯʥʳʭ ʯʠʩʝʣ ʤʦʞʥʦ ʩʦʩʪʘʚʠʪʴ ʠʟ ʩʣʝʜʫʶʱʠʭ 

ʮʠʬʨ ʧʨʠ ʫʩʣʦʚʠʠ, ʯʪʦ ʥʠ ʦʜʥʘ ʮʠʬʨʘ ʥʝ ʧʦʚʪʦʨʷʝʪʩʷ? 

5. ɼʣʷ ʨʘʙʦʪʳ ʩ ʠʥʚʘʣʠʜʘʤʠ ʛʨʫʧʧʝ ʩʦʮʠʘʣʴʥʳʭ ʨʘʙʦʪʥʠʢʦʚ ʥʝʦʙʭʦʜʠʤʦ 

ʢʦʤʘʥʜʠʨʦʚʘʪʴ m ʩʦʪʨʫʜʥʠʢʦʚ. ʉʢʦʣʴʢʠʤʠ ʩʧʦʩʦʙʘʤʠ ʵʪʦ ʤʦʞʥʦ ʩʜʝʣʘʪʴ, ʝʩʣʠ 

ʚʝʩʴ ʰʪʘʪ ʩʦʩʪʘʚʣʷʝʪ n ʯʝʣʦʚʝʢ? 

6. ʉʢʦʣʴʢʦ ʪʝʣʝʬʦʥʥʳʭ ʥʦʤʝʨʦʚ ʤʦʞʥʦ ʩʦʩʪʘʚʠʪʴ ʧʨʠ ʫʩʣʦʚʠʠ, ʯʪʦ ʧʝʨ-

ʚʳʝ ʜʚʝ ʮʠʬʨʳ 4 ʠ 2, ʚʩʝʛʦ ʮʠʬʨ ʚ ʥʦʤʝʨʝ n? 

 

ɺʘʨʠʘʥʪʳ 2, 4, 6, 8, 10, 12, 14, 16, 18, 20 

1. ɺ ʛʨʫʧʧʝ m ʯʝʣʦʚʝʢ, ʥʝʦʙʭʦʜʠʤʦ ʠʟʙʨʘʪʴ ʩʪʘʨʦʩʪʫ, ʢʫʣʴʪʫʨʥʦ-

ʤʘʩʩʦʚʳʡ ʩʝʢʪʦʨ ʠ ʧʨʦʬʩʦʶʟʥʦʛʦ ʣʠʜʝʨʘ. ʉʢʦʣʴʢʠʤʠ ʩʧʦʩʦʙʘʤʠ ʤʦʞʥʦ ʦʙʨʘʟʦ-

ʚʘʪʴ ʵʪʫ ʨʫʢʦʚʦʜʷʱʫʶ ʪʨʦʡʢʫ, ʝʩʣʠ ʦʜʥʦ ʣʠʮʦ ʤʦʞʝʪ ʟʘʥʠʤʘʪʴ ʪʦʣʴʢʦ ʦʜʠʥ 

ʧʦʩʪ? 

2. ʉʢʦʣʴʢʦ ʨʘʟʥʳʭ ʙʫʢʚʦʩʦʯʝʪʘʥʠʡ ʤʦʞʥʦ ʦʙʨʘʟʦʚʘʪʴ ʧʨʠ ʧʝʨʝʩʪʘʥʦʚʢʝ 

ʙʫʢʚ ʩʣʝʜʫʶʱʝʛʦ ʩʣʦʚʘ? 

3. ɺ ʤʘʛʘʟʠʥʝ ʠʤʝʶʪʩʷ ʧʦʜʘʨʦʯʥʳʝ ʪʦʚʘʨʳ n ʨʘʟʥʳʭ ʥʘʠʤʝʥʦʚʘʥʠʡ. 

ʉʢʦʣʴʢʠʤʠ ʩʧʦʩʦʙʘʤʠ ʤʦʞʥʦ ʩʬʦʨʤʠʨʦʚʘʪʴ ʧʦʜʘʨʦʯʥʳʡ ʥʘʙʦʨ ʢ ʧʨʘʟʜʥʠʢʫ 

ʧʦʞʠʣʦʛʦ ʯʝʣʦʚʝʢʘ ʠʟ m ʧʨʝʜʤʝʪʦʚ? 

4. ʉʢʦʣʴʢʦ ʨʘʟʥʳʭ n-ʟʥʘʯʥʳʭ ʯʠʩʝʣ ʤʦʞʥʦ ʩʦʩʪʘʚʠʪʴ ʠʟ ʩʣʝʜʫʶʱʠʭ 

ʮʠʬʨ ʧʨʠ ʫʩʣʦʚʠʠ, ʯʪʦ ʥʠ ʦʜʥʘ ʮʠʬʨʘ ʥʝ ʧʦʚʪʦʨʷʝʪʩʷ? 

5. ɼʣʷ ʫʯʘʩʪʠʷ ʚ ʪʝʣʝʜʝʙʘʪʘʭ ʜʝʧʫʪʘʪʘʤ ʥʠʞʥʝʡ ʧʘʣʘʪʳ ɻʦʩʜʫʤʳ ʥʝʦʙʭʦ-

ʜʠʤʦ ʠʟʙʨʘʪʴ ʜʝʣʝʛʘʮʠʶ ʚ ʩʦʩʪʘʚʝ m ʯʝʣʦʚʝʢ, ʘ ʚʩʝʛʦ ʥʘ ʟʘʩʝʜʘʥʠʠ ʧʨʠʩʫʪʩʪʚʫʝʪ 

n ʜʝʧʫʪʘʪʦʚ. ʉʢʦʣʴʢʦ ʩʧʦʩʦʙʦʚ ʠʟʙʨʘʥʠʷ ʜʝʣʝʛʘʮʠʠ ʩʫʱʝʩʪʚʫʝʪ? 

6. ʉʢʦʣʴʢʦ ʤʘʰʠʥ ʤʦʞʥʦ ʦʙʝʩʧʝʯʠʪʴ n-ʟʥʘʯʥʳʤʠ ʥʦʤʝʨʘʤʠ ʧʨʠ ʫʩʣʦʚʠʠ, 

ʯʪʦ ʧʦʩʣʝʜʥʠʝ ʜʚʝ ʮʠʬʨʳ 1 ʠ 6? 

ɿʘʜʘʯʘ 1 2 3 4 5 6 

ɺʘʨʠʘʥʪ m ʩʣʦʚʦ m n n ʮʠʬʨʳ m n n 

1, 2 10 ʋʨʘʚʥʝʥʠʝ 3 5 3 1, 2, 3 3 10 6 

3, 4 12 ʇʨʠʙʣʠʞʝʥʠʝ 4 6 4 2, 3, 4, 5 4 12 7 

5, 6 14 ʀʟʤʝʨʝʥʠʝ 5 7 5 3, 4, 5, 6, 7 5 14 5 

7, 8 15 ʅʝʨʘʚʝʥʩʪʚʦ 6 8 3 3, 4, 5 6 13 8 

9, 10 16 ʀʟʚʣʝʯʝʥʠʝ 7 9 4 3, 4, 5, 6 7 15 5 

11, 12 18 ʊʝʦʨʝʤʘ 8 10 5 5, 6, 7, 8 8 15 6 

13, 14 20 ɺʳʯʠʩʣʝʥʠʝ 4 7 3 6, 7, 8 9 16 7 
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ɿʘʜʘʯʘ 1 2 3 4 5 6 

ɺʘʨʠʘʥʪ m ʩʣʦʚʦ m n n ʮʠʬʨʳ m n n 

15, 16 24 ʆʢʨʫʞʥʦʩʪʴ 3 6 4 6, 7, 8, 9 3 18 8 

17, 18 25 ʈʘʟʚʠʪʠʝ 5 8 5 4, 5, 6, 7, 8, 9 4 20 5 

19, 20 28 ʉʪʝʧʝʥʴ 6 9 3  2, 5, 7 5 20 6 

 

III.  çʆʩʥʦʚʳ ʪʝʦʨʠʠ ʚʝʨʦʷʪʥʦʩʪʝʡè 

ɺʘʨʠʘʥʪʳ 1, 5, 9, 13, 17 

1. ɹʨʦʩʘʶʪ ʜʚʝ ʠʛʨʘʣʴʥʳʝ ʢʦʩʪʠ. ʅʘʡʪʠ ʚʝʨʦʷʪʥʦʩʪʴ ʪʦʛʦ, ʯʪʦ ʩʫʤʤʘ ʚʳ-

ʧʘʚʰʠʭ ʮʠʬʨ ʙʫʜʝʪ 

ʘ) = m, ʙ) < m. 

2. ʀʟ ʢʦʣʦʜʳ ʚ 32 ʢʘʨʪʳ ʥʘʫʛʘʜ ʚʳʥʠʤʘʶʪ ʦʜʥʫ ʟʘ ʜʨʫʛʦʡ 2 ʢʘʨʪʳ. ʅʘʡʪʠ 

ʚʝʨʦʷʪʥʦʩʪʴ ʪʦʛʦ, ʯʪʦ: 

ʘ) ʚʳʥʫʪʳ 2 ʢʦʨʦʣ,̫ 

ʙ) ʚʳʥʫʪʳ 2 ʢʘʨʪʳ ʧʠʢʦʚʦʡ ʤʘʩʪʠ, 

ʚ) ʚʳʥʫʪʳ ʚʘʣʝʪ ʠ ʜʘʤʘ. 

3. ɺ ʮʝʭʝ n ʩʪʘʥʢʦʚ. ɼʣʷ ʣʶʙʦʛʦ ʩʪʘʥʢʘ ʚʝʨʦʷʪʥʦʩʪʴ ʪʦʛʦ, ʯʪʦ ʦʥ ʦʩʪʘʥʝʪ-

ʩʷ ʠʩʧʨʘʚʥʳʤ ʚ ʪʝʯʝʥʠʝ ʤʝʩʷʮʘ, ʨʘʚʥʘ ʨ. ʂʘʢʦʚʘ ʚʝʨʦʷʪʥʦʩʪʴ ʪʦʛʦ, ʯʪʦ: 

ʘ) ʚ ʪʝʯʝʥʠʝ ʤʝʩʷʮʘ ʭʦʪʷ ʙʳ ʦʜʠʥ ʩʪʘʥʦʢ ʚʳʡʜʝʪ ʠʟ ʩʪʨʦʷ, 

ʙ) ʚ ʪʝʯʝʥʠʝ ʤʝʩʷʮʘ ʚʳʡʜʝʪ ʠʟ ʩʪʨʦʷ ʨʦʚʥʦ m ʩʪʘʥʢʦʚ. 

 

ɺʘʨʠʘʥʪʳ 2, 6, 10, 14, 18 

1. ɹʨʦʩʘʶʪ ʢʫʙʠʢ ʜʚʘ ʨʘʟʘ. ʅʘʡʪʠ ʚʝʨʦʷʪʥʦʩʪʴ ʪʦʛʦ, ʯʪʦ ʩʫʤʤʘ ʚʳʧʘʚh ʠʭ 

ʮʠʬʨ ʙʫʜʝʪ 

ʘ) = m; ʙ) > m. 

2. ʀʟ ʢʦʣʦʜʳ ʚ 36 ʢʘʨʪ ʥʘʫʛʘʜ ʦʜʥʫ ʟʘ ʜʨʫʛʦʡ ʚʳʥʠʤʘʶʪ 2 ʢʘʨʪʳ. ʅʘʡʪʠ 

ʚʝʨʦʷʪʥʦʩʪʴ ʪʦʛʦ, ʯʪʦ: 

ʘ) ʚʳʥʫʪʳ 2 ʜʘʤʳ, 

ʙ) ʚʳʥʫʪʳ 2 ʢʘʨʪʳ ʯʝʨʚʦʚʦʡ ʤʘʩʪʠ,  

ʚ) ʚʳʥʫʪʳ ʢʦʨʦʣʴ ʠ ʜʘʤʘ.  

3. ʅʘ ʧʨʝʜʧʨʠʷʪʠʠ ʨʘʙʦʪʘʝʪ n ʯʝʣʦʚʝʢ. ʃʶʙʦʡ ʯʝʣʦʚʝʢ ʥʝ ʟʘʙʦʣʝʝʪ ʚ ʪʝ-

ʯʝʥʠʝ ʤʝʩʷʮʘ ʩ ʚʝʨʦʷʪʥʦʩʪʴʶ p. ʂʘʢʦʚʘ ʚʝʨʦʷʪʥʦʩʪʴ ʪʦʛʦ, ʯʪʦ: 

ʘ) ʚ ʪʝʯʝʥʠʝ ʤʝʩʷʮʘ ʭʦʪʷ ʙʳ ʦʜʠʥ ʯʝʣʦʚʝʢ ʟʘʙʦʣʝʝʪ,  

ʙ) ʚ ʪʝʯʝʥʠʝ ʤʝʩʷʮʘ ʟʘʙʦʣʝʝʪ ʨʦʚʥʦ m ʯʝʣʦʚʝʢ. 

 

ɺʘʨʠʘʥʪʳ 3, 7, 11, 15, 19 

1. ɹʨʦʩʘʶʪ ʜʚʝ ʠʛʨʘʣʴʥʳʝ ʢʦʩʪʠ. ʅʘʡʪʠ ʚʝʨʦʷʪʥʦʩʪʴ ʪʦʛʦ, ʯʪʦ ʩʫʤʤʘ ʚʳ-

ʧʘʚʰʠʭ ʮʠʬʨ ʙʫʜʝʪ  

ʘ) = m; ʙ) < m 

2. ʀʟ ʢʦʣʦʜʳ ʚ 48 ʢʘʨʪ ʥʘʫʛʘʜ ʦʜʥʫ ʟʘ ʜʨʫʛʦʡ ʚʳʥʠʤʘʶʪ 2 ʢʘʨʪʳ 

ʅʘʡʪʠ ʚʝʨʦʷʪʥʦʩʪʴ ʪʦʛʦ, ʯʪʦ: 

ʘ) ʚʳʥʫʪʳ 2 ʚʘʣʝʪʘ, 

ʙ) ʚʳʥʫʪʳ 2 ʢʘʨʪʳ ʧʠʢʦʚʦʡ ʤʘʩʪʠ, 

ʚ) ʚʳʥʫʪʳ ʚʘʣʝʪ ʠ ʜʘʤʘ. 
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3. ɺ ʮʝʭʝ n ʩʪʘʥʢʦʚ. ɼʣʷ ʣʶʙʦʛʦ ʩʪʘʥʢʘ ʚʝʨʦʷʪʥʦʩʪʴ ʪʦʛʦ, ʯʪʦ ʦʥ ʦʩʪʘʥʝʪʩʷ 

ʠʩʧʨʘʚʥʳʤ ʚ ʪʝʯʝʥʠʝ ʤʝʩʷʮʘ, ʨʘʚʥʘ ʨ. ʂʘʢʦʚʘ ʚʝʨʦʷʪʥʦʩʪʴ ʪʦʛʦ, ʯʪʦ: 

ʘ) ʚ ʪʝʯʝʥʠʝ ʤʝʩʷʮʘ ʭʦʪʷ ʙʳ ʦʜʠʥ ʩʪʘʥʦʢ ʚʳʡʜʝʪ ʠʟ ʩʪʨʦʷ, 

ʙ) ʚ ʪʝʯʝʥʠʝ ʤʝʩʷʮʘ ʚʳʡʜʝʪ ʠʟ ʩʪʨʦʷ ʨʦʚʥʦ m ʩʪʘʥʢʦʚ. 

 

ɺʘʨʠʘʥʪ 4, 8, 12, 16, 20 

1. ɹʨʦʩʘʶʪ ʢʫʙʠʢ ʜʚʘ ʨʘʟʘ. ʅʘʡʪʠ ʚʝʨʦʷʪʥʦʩʪʴ ʪʦʛʦ, ʯʪʦ ʩʫʤʤʘ ʚʳʧʘʚh ʠʭ 

ʮʠʬʨ ʙʫʜʝʪ  

ʘ) = m; ʙ) > m. 

2. ʀʟ ʢʦʣʦʜʳ ʚ 52 ʢʘʨʪʳ ʥʘʫʛʘʜ ʦʜʥʫ ʟʘ ʜʨʫʛʦʡ ʚʳʥʠʤʘʶʪ 2 ʢʘʨʪʳ. ʅʘʡʪʠ 

ʚʝʨʦʷʪʥʦʩʪʴ ʪʦʛʦ, ʯʪʦ: 

ʘ) ʚʳʥʫʪʳ 2 ʚʘʣʝʪʘ, 

ʙ) ʚʳʥʫʪʳ 2 ʢʘʨʪʳ ʙʫʙʥʦʚʦʡ ʤʘʩʪʠ, 

ʚ) ʚʳʥʫʪʳ ʢʦʨʦʣʴ ʠ ʚʘʣʝʪ. 

3. ʅʘ ʧʨʝʜʧʨʠʷʪʠʠ ʨʘʙʦʪʘʝʪ n ʯʝʣʦʚʝʢ. ʃʶʙʦʡ ʯʝʣʦʚʝʢ ʥʝ ʟʘʙʦʣʝʝʪ ʚ ʪʝ-

ʯʝʥʠʝ ʤʝʩʷʮʘ ʩ ʚʝʨʦʷʪʥʦʩʪʴʶ p. ʂʘʢʦʚʘ ʚʝʨʦʷʪʥʦʩʪʴ ʪʦʛʦ, ʯʪʦ: 

ʘ) ʚ ʪʝʯʝʥʠʝ ʤʝʩʷʮʘ ʭʦʪʷ ʙʳ ʦʜʠʥ ʯʝʣʦʚʝʢ ʟʘʙʦʣʝʝʪ,  

ʙ) ʚ ʪʝʯʝʥʠʝ ʤʝʩʷʮʘ ʟʘʙʦʣʝʝʪ ʨʦʚʥʦ m ʯʝʣʦʚʝʢ. 

ɿʘʜʘʯʘ 1 3 

ɺʘʨʠʘʥʪ m m n p 

1, 2, 3, 4 5 3 12 0,1 

5, 6, 7, 8 6 4 15 0,2 

9, 10, 11, 12 7 6 20 0,25 

13, 14, 15, 16 8 5 25 0,3 

17, 18, 19, 20 9 2 10 0,35 

 

IV.  çʕʣʝʤʝʥʪʳ ʩʪʘʪʠʩʪʠʢʠè 

1. ʅʘʡʜʠʪʝ ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ ʦʞʠʜʘʥʠʝ ʠ ʜʠʩʧʝʨʩʠʶ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ 

ʭ, ʨʘʩʧʨʝʜʝʣʝʥʥʦʡ ʧʦ ʩʣʝʜʫʶʱʝʤʫ ʟʘʢʦʥʫ: 

ɺʘ-

ʨʠʘʥʪ 
ʭ 1 2 3 4 5 6 7 8 

1 ʨ 0,1 0,1 0,1 0,1 0,1 0.2 

 

0.1 

 

0,2 

2 ʨ 0,2 0,2 0,1 0,1 0,1 0.1 

 

0.1 

 

0,1 

3 ʨ 0,3 0 0,1 0,1 0,1 0.2 

 

0.1 

 

0,1 

4 ʨ 0,2 0,1 0,3 0,1 0,1 0 

 

0.1 

 

0,1 

5 ʨ 0 0,1 0,1 0,3 0,1 0.2 

 

0.1 

 

0,1 

6 ʨ 0,4 0,1 0,1 0 0 0.2 

 

0.1 

 

0,1 

7 ʨ 0,1 0,2 0,1 0,1 0,1 0.2 

 

0.1 

 

0,1 

8 ʨ 0,15 0,15 0,1 0,1 0,1 0.2 

 

0.1 

 

0,1 

9 ʨ 0,2 0,1 0,1 0,1 0 0.2 

 

0 

 

0,3 

10 ʨ 0 0,2 0,2 0,1 0,1 0.2 

 

0.1 

 

0,1 

11 ʨ 0,2 0,15 0,05 0,1 0,1 0.2 

 

0.1 

 

0,1 

12 ʨ 0 0,1 0,2 0,1 0,1 0.2 

 

0.2 

 

0,1 
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ɺʘ-

ʨʠʘʥʪ 
ʭ 1 2 3 4 5 6 7 8 

13 ʨ 0, 2 

 

0, 15 

 

0, 1 

 

0, 1 

 

 

0, 1 

 

0.2 

 

0.05 

 

0, 1 

 14 ʨ 0, 2 

 

0, 1 

 

0, 1 

 

0, 1 

 

 

0, 1 

 

0 

 

0.1 

 

0, 3 

 15 ʨ 0, 4 

 

0 

 

0, 1 

 

0 

 

0, 1 

 

0.2 

 

0.1 

 

0, 1 

 16 ʨ 0, 1 

 

0, 1 

 

0, 1 

 

0, 2 

 

 

0, 1 

 

0.2 

 

0.1 

 

0, 1 

 17 ʨ 0, 2 

 

0, 1 

 

0, 1 

 

0, 1 

 

 

0, 1 

 

0.2 

 

0.1 

 

0, 1 

 18 ʨ 0, 25 

 

0, 1 

 

0, 1 

 

0, 05 

 

 

0, 1 

 

0.2 

 

0.1 

 

0, 1 

 19 ʨ 0, 15 

 

0, 15 

 

0, 1 

 

0, 1 

 

 

0, 1 

 

0.2 

 

0.1 

 

0, 1 

 20 ʨ 0, 3 

 

0, 1 

 

0 

 

0, 1 

 

 

0, 1 

 

0.2 

 

0.1 

 

0, 1 

  

2. ʇʦʩʪʨʦʠʪʴ ʨʷʜ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʠ ʚʳʯʠʩʣʠʪʴ ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ ʦʞʠʜʘʥʠʝ ʠ 

ʜʠʩʧʝʨʩʠʶ ʜʣʷ ʯʠʩʣʘ ʧʦʧʘʜʘʥʠʡ ʧʨʠ ʩʪʨʝʣʴʙʝ ʧʦ ʤʠʰʝʥʠ ʜʦ ʧʝʨʚʦʛʦ ʧʦʧʘʜʘ-

ʥʠʷ, ʝʩʣʠ ʚʝʨʦʷʪʥʦʩʪʴ ʧʦʧʘʜʘʥʠʷ ʧʨʠ ʦʜʥʦʤ ʚʳʩʪʨʝʣʝ ʨʘʚʥʘ ʨ. ʂʦʣʠʯʝʩʪʚʦ ʧʘ-

ʪʨʦʥʦʚ ʨʘʚʥʦ 3. 

ɺʘʨ. 1 2 3 4 5 6 7 8 9 10 

ʨ 0,1 0,2 0,3 0,4 0,1 0,2 0,3 0,4 0,1 0,2 

ɺʘʨ. 11 12 13 14 15 16 17 18 19 20 

ʨ 0,3 0.4 0,5 0,1 0.2 0,3 0,4 0,5 0,4 0,6 

 

3. ʇʦʩʪʨʦʠʪʴ ʩʪʘʪʠʩʪʠʯʝʩʢʫʶ ʬʫʥʢʮʠʶ ʨʘʩʧʨʝʜʝʣʝʥʠʷ 10 ʠʟʤʝʨʝʥʠʡ. 

ɺʘʨʠʘʥʪ i 1 2 3 4 5  6 7 8 9 10 

1 X i 20 40 50 10 40 50 70 70 40 30 

2 ʍ i 10 30 20 30 10 80 80 70 50 50 

3 X i 20 20 50 60 20 40 30 70 50 50 

4 X i 30 10 10 20 20 60 70 80 50 50 

5 X i 20 40 50 10 40 50 70 70 40 30 

6 ʍ i 10 30 20 30 10 80 80 70 50 50 

7 X i 20 20 50 60 20 40 30 70 50 50 

8 X i 30 10 10 20 20 60 70 80 50 50 

9 X i 20 40 50 10 40 50 70 70 40 30 

10 ʍ i 10 30 20 30 10 80 80 70 50 50 

11 X i 20 20 50 60 20 40 30 70 50 50 

12 X i 30 10 10 20 20 60 70 80 50 50 

13 X i 20 40 50 10 40 50 70 70 40 30 

14 ʍ i 10 30 20 30 10 80 80 70 50 50 

15 X i 20 20 50 60 20 40 30 70 50 50 

16 X i 30 10 10 20 20 60 70 80 50 50 

17 X i 20 40 50 10 40 50 70 70 40 30 

18 ʍ i 10 30 20 30 10 80 80 70 50 50 

19 X i 20 20 50 60 20 40 30 70 50 50 

20 X i 20 40 50 10 40 50 70 70 40 30 
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ʂʆʅʊʈʆʃʔ ɿʅɸʅʀʁ ʉʊʋɼɽʅʊʆɺ 

ʂʦʥʪʨʦʣʴʥʳʡ ʪʝʩʪ ʜʣʷ ʧʨʦʤʝʞʫʪʦʯʥʦʡ ʘʪʪʝʩʪʘʮʠʠ ʩʪʫʜʝʥʪʦʚ 

ɺʘʨʠʘʥʪ 1. 

 

1. ɺʳʙʝʨʠʪʝ ʬʦʨʤʫʣʫ ʚʝʨʦʷʪʥʦʩʪʠ ʩʦʙʳʪʠʷ: 

1) P(H)=m*n; 2) P(H)=m+n; 3) P(H)=m/n; 4) P(H)=mïn. 

2. ɺʝʨʦʷʪʥʦʩʪʴ ʢʣʘʩʩʠʯʝʩʢʘʷ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʪʝʤ, ʯʪʦ: 

1) ʢʣʘʩʩʠʯʝʩʢʘʷ ʚʝʨʦʷʪʥʦʩʪʴ ʚʳʯʠʩʣʷʝʪʩʷ ʧʦʩʣʝ ʦʧʳʪʘ; 

2) ʩʪʘʪʠʩʪʠʯʝʩʢʘʷ ʚʝʨʦʷʪʥʦʩʪʴ ʚʳʯʠʩʣʷʝʪʩʷ ʜʦ ʦʧʳʪʘ; 

3) ʩʪʘʪʠʩʪʠʯʝʩʢʘʷ ʚʝʨʦʷʪʥʦʩʪʴ ʚʳʯʠʩʣʷʝʪʩʷ ʜʦ ʦʧʳʪʘ, ʘ ʢʣʘʩʩʠʯʝʩʢʘʷ ʚʝʨʦʷʪ-

ʥʦʩʪʴ ʚʳʯʠʩʣʝ̫ʪʩʷ ʧʦʩʣʝ ʦʧʳʪʘ; 

4) ʢʣʘʩʩʠʯʝʩʢʘʷ ʚʝʨʦʷʪʥʦʩʪʴ ʚʳʯʠʩʣʷʝʪʩʷ ʜʦ ʦʧʳʪʘ, ʘ ʩʪʘʪʠʩʪʠʯʝʩʢʘʷ ʚʝʨʦʷʪ-

ʥʦʩʪʴ ʚʳʯʠʩʣʝ̫ʪʩʷ ʧʦʩʣʝ ʦʧʳʪʘ. 

3. ɺʝʨʦʷʪʥʦʩʪʴ ʪʦʛʦ, ʯʪʦ ʧʨʦʠʟʦʰʣʦ ʩʦʙʳʪʠʝ ɸ ʠʣʠ ʩʦʙʳʪʠʝ ɺ ʧʨʠ ʫʩʣʦ-

ʚʠʠ, ʯʪʦ ʩʦʙʳʪʠʷ ʥʝʟʘʚʠʩʠʤʳ: 

1) ( ) P(B)P(A)BAÐ +=Æ ; 2) ( ) P(A)*P(B)BAÐ =Æ ; 3) ( )ʈ A B P(A)*P(B)Ç = ; 

4) ( ) P(B)P(A)BAÐ +=Ç . 

4. ɺʝʨʦʷʪʥʦʩʪʴ ʪʦʛʦ, ʯʪʦ ʧʨʦʠʟʦʰʣʦ ʩʦʙʳʪʠʝ ɸ ʠʣʠ ʩʦʙʳʪʠʝ ɺ ʧʨʠ ʫʩʣʦ-

ʚʠʠ, ʯʪʦ ʩʦʙʪrʠʷ ʥʝʩʦʚʤʝʩʪʥʳ:  

1) ( ) P(B)P(A)BAÐ +=Æ ; 2) ( ) P(A)*P(B)BAÐ =Æ ; 3) ( ) P(A)*P(B)BAÐ =Ç ; 

4) ( ) P(B)P(A)BAÐ +=Ç . 

5. ʄʘʪʝʤʘʪʠʯʝʩʢʦʝ ʦʞʠʜʘʥʠʝ ʜʠʩʢʨʝʪʥʦʡ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ ʧʦʜʩʯʠʪʳ-

ʚʘʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ 

ʘ) M(x)=x1p1 + x2p2 + é + xnpn 

ʙ) M(x)=x1 + x2 + é + xn 

ʚ) M(x)=p1 + p2 + é + pn 

ʛ) 
n

n

p

x
...

p

x

p

x
M(x) +++=

2

2

1

1  

ʛʜʝ x1 + x2 + é + xn ð ʩʣʫʯʘʡʥʳʝ ʚʝʣʠʯʠʥʳ; p1 + p2 + é + pn ð ʚʝʨʦʷʪʥʦʩʪʠ ʠʭ 

ʧʨʦʷʚʣʝʥʠʷ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

6. ʄʘʪʝʤʘʪʠʯʝʩʢʦʝ ʦʞʠʜʘʥʠʝ ʷʚʣʷʝʪʩʷ ʘʥʘʣʦʛʦʤ:  

1) ʜʠʩʧʝʨʩʠʠ, 2) ʩʨʝʜʥʝʛʦ, 3) ʨʘʟʙʨʦʩʘ, 4)ʚʝʨʦʷʪʥʦʩʪʠ. 

7. ɼʠʩʢʨʝʪʥʘʷ ʩʣʫʯʘʡʥʘʷ ʚʝʣʠʯʠʥʘ: 

1) ʟʘʧʦʣʥʷʝʪ ʧʨʦʤʝʞʫʪʦʢ, 2) ʧʣʘʚʥʘʷ, 3) ʦʪʜʝʣʴʥʳʝ ʠʟʦʣʠʨʦʚʘʥʥʳʝ ʯʠʩʣʘ, 4) ʥʝ-

ʟʘʚʠʩʠʤʘʷ. 

8. ʅʝʧʨʝʨʳʚʥʘʷ ʩʣʫʯʘʡʥʘʷ ʚʝʣʠʯʠʥʘ: 

1) ʟʘʧʦʣʥʷʝʪ ʧʨʦʤʝʞʫʪʦʢ, 2) ʧʣʘʚʥʘʷ, 3) ʦʪʜʝʣʴʥʳʝ ʠʟʦʣʠʨʦʚʘʥʥʳʝ ʯʠʩʣʘ, 4) ʥʝ-

ʟʘʚʠʩʠʤʘʷ. 

9. ɼʠʩʧʝʨʩʠʷ ʷʚʣʷʝʪʩʷ ʤʝʨʦʡ:  

1) ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʦʞʠʜʘʥʠʷ; 2) ʩʨʝʜʥʝʛʦ, 3) ʨʘʟʙʨʦʩʘ, 4)ʚʝʨʦʷʪʥʦʩʪʠ. 

10. ɼʠʩʧʝʨʩʠʷ ʜʠʩʢʨʝʪʥʦʡ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ ʧʦʜʩʯʠʪʳʚʘʝʪʩʷ ʧʦ ʬʦʨ-

ʤʫʣʝ: 

ʘ) D(x) = M(x2) ï M2(x) 

ʙ) D(x) = M(x2) 



45 

ʚ) D(x) = M2(x) 

ʛ) D(x) = M(x2) + M2(x) 

ʛʜʝ ʄ(ʭ) ð ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ ʦʞʠʜʘʥʠʝ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ ʭ. 

11. ɻʨʘʬʠʢ ʬʫʥʢʮʠʠ ʧʣʦʪʥʦʩʪʠ ʥʦʨʤʘʣʴʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʠʤʝʝʪ ʬʦʨʤʫ:  

1) ʧʘʨʘʙʦʣʳ, 2) ʢʦʣʦʢʦʣʘ, 3)ʚʦʛʥʫʪʦʡ ʜʫʛʠ, 4) ʛʠʧʝʨʙʦʣʳ. 

12. ɼʣʷ ʥʦʨʤʘʣʴʥʦʛʦ ʟʘʢʦʥʘ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʩʨʝʜʥʠʭ ʟʥʘʯʝʥʠʡ ʧʦ ʦʪʥʦʰʝ-

ʥʠʶ ʢ ʢʨʘʡʥʠʤ ʟʥʘʯʝʥʠʷʤ: 

1) ʦʜʠʥʘʢʦʚʦ, 2) ʤʝʥʴʰʝ, 3) ʥʝʟʘʚʠʩʠʤʦ, 4) ʙʦʣʴʰʝ. 

13. ʅʘʡʜʠʪʝ ʚʝʨʦʷʪʥʦʩʪʴ ʚʳʧʘʜʝʥʠʷ ʯʝʪʳʨʝʭ ʦʯʢʦʚ ʧʨʠ ʙʨʦʩʘʥʠʠ ʜʚʫʭ ʢʫ-

ʙʠʢʦʚ: 

ʘ) 3/36, ʙ) 4/36, ʚ) 1/2, ʛ) 1,85. 

14. ʅʘʡʜʠʪʝ ʚʝʨʦʷʪʥʦʩʪʴ, ʯʪʦ ʠʟ ʙʫʢʚ çʟè, çʢè, çʧè, çʘè, çʦè, çʥè ʩʣʦʞʠʪʩʷ 

ʩʣʦʚʦ çʟʘʢʦʥè: 

ʘ) 120, ʙ) 1/120, ʚ) 120, ʛ) 2/1296. 

15. ʉʪʘʪʠʩʪʠʯʝʩʢʘʷ ʚʝʨʦʷʪʥʦʩʪʴ ʧʦʧʘʜʘʥʠʷ ʚ ʮʝʣʴ ʧʨʠ 50 ʚʳʩʪʨʝʣʘʭ ʨʘʚʥʘ 

0,5. ʂʘʢʦʚʘ ʚʝʨʦ̫ ʪʥʦʩʪʴ ʧʦʧʘʜʘʥʠʷ ʧʨʠ 100 ʚʳʩʪʨʝʣʘʭ: 

ʘ) 1, ʙ) 0,5, ʚ) 1/100, ʛ) 190/950? 

16. ʂʘʢʦʚʘ ʚʝʨʦʷʪʥʦʩʪʴ, ʯʪʦ ʧʨʠ ʞʝʨʝʙʴʝʚʢʝ ʠʟ ʥʦʤʝʨʦʚ ʦʪ 1 ʜʦ 60 ɺʘʤ ʥʝ 

ʜʦʩʪʘʥʝʪʩʷ ʥʦʤʝʨ, ʩʦʜʝʨʞʘʱʠʡ ʮʠʬʨʫ 7: 

ʘ) 7/60, ʙ) 1/10, ʚ) 6/61, ʛ) 1/2730? 

17. ɹʨʦʩʘʶʪ ʠʛʨʘʣʴʥʫʶ ʢʦʩʪʴ. ʅʘʡʪʠ ʚʝʨʦʷʪʥʦʩʪʴ ʪʦʛʦ, ʯʪʦ ʚʳʧʘʚʰʠʭ ʦʯ-

ʢʦʚ ʙʫʜʝʪ ç6è: 

ʘ) 1/3, ʙ) 1/7, ʚ) 1/6, ʛ)1/2. 

18. ɺ ʤʘʛʘʟʠʥʝ ʠʤʝʶʪʩʷ ʧʦʜʘʨʦʯʥʳʝ ʪʦʚʘʨʳ ʧʷʪʠ ʥʘʠʤʝʥʦʚʘʥʠʡ. 

ʂʘʢʦʡ ʬʦʨʤʫʣʦʡ ʥʝʦʙʭʦʜʠʤʦ ʚʦʩʧʦʣʴʟʦʚʘʪʴʩʷ ʜʣʷ ʧʦʜʩʯʝʪʘ ʩʧʦʩʦʙʦʚ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʦʜʘʨʦʯʥʦʛʦ ʥʘʙʦʨʘ ʢ ʧʨʘʟʜʥʠʢʫ ʧʦʞʠʣʦʛʦ ʯʝʣʦʚʝʢʘ ʠʟ ʩʝʤʠ 

ʧʨʝʜʤʝʪʦʚ:  

ʘ) 
)!m!(n-

)!n-(m
Cm

n
1

1+
= ; 

ʙ) 
m!(n-m)!

n!
Cm

n = ; 

ʚ) Pn = n!; 

ʛ) mm

n nA = ? 

19. ʉʫʤʤʘ ʚʝʨʦʷʪʥʦʩʪʝʡ ʧʦʷʚʣʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʟʥʘʯʝʥʠʡ ʜʠʩʢʨʝʪʥʦʡ ʚʝʣʠ-

ʯʠʥʳ ʭ: 

ʘ) 1, ʙ) ï1, ʚ) 0, ʛ) 2. 

 

ɺʘʨʠʘʥʪ 2 

 

1. ʄʘʪʝʤʘʪʠʯʝʩʢʦʝ ʦʞʠʜʘʥʠʝ ʜʠʩʢʨʝʪʥʦʡ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ ʧʦʜʩʯʠʪʳ-

ʚʘʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ: 

ʘ) M(x)=x1p1 + x2p2 + é + xnpn 

ʙ) M(x)=x1 + x2 + é + xn 

ʚ) M(x)=p1 + p2 + é + pn 
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ʛ) 
n

n

p

x
...

p

x

p

x
M(x) +++=

2

2

1

1  

ʛʜʝ x1 + x2 + é + xn ð ʩʣʫʯʘʡʥʳʝ ʚʝʣʠʯʠʥʳ; p1 + p2 + é + pn ð ʚʝʨʦʷʪʥʦʩʪʠ ʠʭ 

ʧʨʦʷʚʣʝʥʠʷ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

2. ʄʘʪʝʤʘʪʠʯʝʩʢʦʝ ʦʞʠʜʘʥʠʝ ʷʚʣʷʝʪʩʷ ʘʥʘʣʦʛʦʤ:  

1) ʜʠʩʧʝʨʩʠʠ, 2) ʩʨʝʜʥʝʛʦ, 3) ʨʘʟʙʨʦʩʘ, 4) ʚʝʨʦʷʪʥʦʩʪʠ. 

3. ɼʠʩʢʨʝʪʥʘʷ ʩʣʫʯʘʡʥʘʷ ʚʝʣʠʯʠʥʘ: 

1) ʟʘʧʦʣʥʷʝʪ ʧʨʦʤʝʞʫʪʦʢ, 2) ʧʣʘʚʥʘʷ, 3) ʦʪʜʝʣʴʥʳʝ ʠʟʦʣʠʨʦʚʘʥʥʳʝ ʯʠʩʣʘ, 4) ʥʝ-

ʟʘʚʠʩʠʤʘʷ. 

4. ʅʝʧʨʝʨʳʚʥʘʷ ʩʣʫʯʘʡʥʘʷ ʚʝʣʠʯʠʥʘ: 

1) ʟʘʧʦʣʥʷʝʪ ʧʨʦʤʝʞʫʪʦʢ, 2) ʧʣʘʚʥʘʷ. 3) ʦʪʜʝʣʴʥʳʝ ʠʟʦʣʠʨʦʚʘʥʥʳʝ ʯʠʩʣʘ, 4) ʥʝ-

ʟʘʚʠʩʠʤʘʷ. 

5. ɼʠʩʧʝʨʩʠʷ ʷʚʣʷʝʪʩʷ ʤʝʨʦʡ  

1) ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʦʞʠʜʘʥʠʷ, 2) ʩʨʝʜʥʝʛʦ, 3) ʨʘʟʙʨʦʩʘ. 4) ʚʝʨʦʷʪʥʦʩʪʠ. 

6. ɼʠʩʧʝʨʩʠʷ ʜʠʩʢʨʝʪʥʦʡ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ ʧʦʜʩʯʠʪʳʚʘʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ: 

ʘ) D(x) = M(x2) ï M2(x) 

ʙ) D(x) = M(x2) 

ʚ) D(x) = M2(x) 

ʛ) D(x) = M(x2) + M2(x) 

ʛʜʝ ʄ(ʭ) ð ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ ʦʞʠʜʘʥʠʝ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ ʭ. 

7. ɻʨʘʬʠʢ ʬʫʥʢʮʠʠ ʧʣʦʪʥʦʩʪʠ ʥʦʨʤʘʣʴʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʠʤʝʝʪ ʬʦʨʤʫ: 

1) ʧʘʨʘʙʦʣʳ, 2) ʢʦʣʦʢʦʣʘ, 3) ʚʦʛʥʫʪʦʡ ʜʫʛʠ, 4) ʛʠʧʝʨʙʦʣʳ. 

8. ɼʣʷ ʥʦʨʤʘʣʴʥʦʛʦ ʟʘʢʦʥʘ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʩʨʝʜʥʠʭ ʟʥʘʯʝʥʠʡ ʧʦ ʦʪʥʦʰʝ-

ʥʠʶ ʢ ʢʨʘʡʥʠʤ ʟʥʘʯʝʥʠʷʤ: 

1) ʦʜʠʥʘʢʦʚʦ, 2) ʤʝʥʴʰʝ, 3) ʥʝʟʘʚʠʩʠʤʦ, 4) ʙʦʣʴʰʝ. 

9. ɺʳʙʝʨʠʪʝ ʬʦʨʤʫʣʫ ʚʝʨʦʷʪʥʦʩʪʠ ʩʦʙʳʪʠʷ: 

1) P(H)=m*n, 2) P(H)=m+n, 3) P(H)=m/n, 4) P(H)=mïn. 

10. ɺʝʨʦʷʪʥʦʩʪʴ ʢʣʘʩʩʠʯʝʩʢʘʷ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʪʝʤ, ʯʪʦ: 

1) ʢʣʘʩʩʠʯʝʩʢʘʷ ʚʝʨʦʷʪʥʦʩʪʴ ʚʳʯʠʩʣʷʝʪʩʷ ʧʦʩʣʝ ʦʧʳʪʘ; 

2) ʩʪʘʪʠʩʪʠʯʝʩʢʘʷ ʚʝʨʦʷʪʥʦʩʪʴ ʚʳʯʠʩʣʷʝʪʩʷ ʜʦ ʦʧʳʪʘ; 

3) ʩʪʘʪʠʩʪʠʯʝʩʢʘʷ ʚʝʨʦʷʪʥʦʩʪʴ ʚʳʯʠʩʣʷʝʪʩʷ ʜʦ ʦʧʳʪʘ, ʘ ʢʣʘʩʩʠʯʝʩʢʘʷ ʚʝʨʦʷʪ-

ʥʦʩʪʴ ʚʳʯʠʩʣʝ̫ʪʩʷ ʧʦʩʣʝ ʦʧʳʪʘ; 

4) ʢʣʘʩʩʠʯʝʩʢʘʷ ʚʝʨʦʷʪʥʦʩʪʴ ʚʳʯʠʩʣʷʝʪʩʷ ʜʦ ʦʧʳʪʘ, ʘ ʩʪʘʪʠʩʪʠʯʝʩʢʘʷ ʚʝʨʦʷʪ-

ʥʦʩʪʴ ʚʳʯʠʩʣʝ̫ʪʩʷ ʧʦʩʣʝ ʦʧʳʪʘ. 

11. ɺʝʨʦʷʪʥʦʩʪʴ ʪʦʛʦ, ʯʪʦ ʧʨʦʠʟʦʰʣʦ ʩʦʙʳʪʠʝ ɸ ʠ ʩʦʙʳʪʠʝ ɺ, ʧʨʠ ʫʩʣʦ-

ʚʠʠ, ʯʪʦ ʩʦʙʳʪʠʷ ʟʘʚʠʩʠʤʳ: 

1) ( ) P(B)P(A)BAÐ +=Æ ; 2) ( ) (B)P(A)*PBAÐ A=Æ ; 3) ( ) P(A)*P(B)BAÐ =Æ ; 

4) ( ) P(B)P(A)BAÐ +=Ç . 

12. ɺʝʨʦʷʪʥʦʩʪʴ ʪʦʛʦ, ʯʪʦ ʧʨʦʠʟʦʰʣʦ ʩʦʙʳʪʠʝ ɸ ʠʣʠ ʩʦʙʳʪʠʝ ɺ, ʧʨʠ ʫʩʣʦ-

ʚʠʠ, ʯʪʦ ʩʦʙʳʪʠʷ ʩʦʚʤʝʩʪʥʳ:  

1) ( ) P(B)P(A)BAÐ +=Æ ; 2) ( ) P(A)*P(B)BAÐ =Æ ; 3) ( ) P(A)*P(B)BAÐ =Ç ; 

4) ( ) B)P(B)-P(AP(A)BAÐ Æ+=Ç . 
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13. ɺʝʨʦʷʪʥʦʩʪʴ ʧʦʧʘʜʘʥʠʷ ʚ ʮʝʣʴ ʧʝʨʚʳʤ ʩʪʨʝʣʢʦʤ ʨʘʚʥʘ 0,9, ʘ ʚʪʦʨʦʛʦ ð 

0,95. ʂʘʢʦʚʘ ʚʝʨʦʷʪʥʦʩʪʴ, ʯʪʦ ʮʝʣʴ ʙʫʜʝʪ ʧʦʨʘʞʝʥʘ ʭʦʪʷ ʙʳ ʦʜʥʠʤ ʩʪʨʝʣʢʦʤ:  

ʘ) 0,855, ʙ) 0,995? 

14. ʂʘʢʦʚʘ ʚʝʨʦʷʪʥʦʩʪʴ ʚʳʪʘʱʠʪʴ ʠʟ 36 ʢʘʨʪ ʦʜʥʦʚʨʝʤʝʥʥʦ ʜʚʫʭ ʜʘʤ: 

ʘ) 1/105, ʙ) 2/36? 

15. ʀʟ 190 ʜʝʪʘʣʝʡ ʣʠʰʴ 1 ʷʚʣʷʝʪʩʷ ʙʨʘʢʦʚʘʥʥʦʡ. ʉʢʦʣʴʢʦ ʙʨʘʢʦʚʘʥʥʳʭ 

ʠʟʜʝʣʠʡ ʤʦʞʥʦ ʦʞʠʜʘʪʴ ʚ ʧʘʨʪʠʠ ʪʦʚʘʨʘ ʠʟ 950 ʠʟʜʝʣʠʡ: 

ʘ) 5/190, ʙ) 5? 

16. ʅʘ ʛʨʫʧʧʫ ʠʟ ʧʷʪʥʘʜʮʘʪʠ ʯʝʣʦʚʝʢ ʚʳʜʝʣʠʣʠ 3 ʙʠʣʝʪʘ ʥʘ ʢʦʥʮʝʨʪ. 

ʉʢʦʣʴʢʦ ʚʦʟʤʦʞʥʦ ʚʘʨʠʘʥʪʦʚ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʙʠʣʝʪʦʚ: 

ʘ) 2730, ʙ) 15* 3=45? 

17. ɺ ʛʨʫʧʧʝ 32 ʯʝʣʦʚʝʢʘ. ʅʝʦʙʭʦʜʠʤʦ ʠʟʙʨʘʪʴ ʩʪʘʨʦʩʪʫ, ʢʫʣʴʪʫʨʥʦ-

ʤʘʩʩʦʚʳʡ ʩʝʢʪʦʨ ʠ ʧʨʦʬʩʦʶʟʥʦʛʦ ʣʠʜʝʨʘ. ɼʣʷ ʧʦʜʩʯʝʪʘ ʩʧʦʩʦʙʦʚ ʦʙʨʘʟʦʚʘʥʠʷ 

ʨʫʢʦʚʦʜʷʱʝʡ ʪʨʦʡʢʠ (ʦʜʥʦ ʣʠʮʦ ʤʦʞʝʪ ʟʘʥʠʤʘʪʴ ʪʦʣʴʢʦ ʦʜʠʥ ʧʦʩʪ) ʥʝʦʙʭʦʜʠʤʦ 

ʧʦʜʩʯʠʪʘʪʴ: 

ʘ) ʯʠʩʣʦ ʨʘʟʤʝʱʝʥʠʡ ʙʝʟ ʧʦʚʪʦʨʝʥʠʡ; 

ʙ) ʯʠʩʣʦ ʧʝʨʝʩʪʘʥʦʚʦʢ; 

ʚ) ʯʠʩʣʦ ʩʦʯʝʪʘʥʠʡ ʩ ʧʦʚʪʦʨʝʥʠʷʤʠ; 

ʛ) ʯʠʩʣʦ ʨʘʟʤʝʱʝʥʠʡ ʩ ʧʦʚʪʦʨʝʥʠʷʤʠ. 

18. ɼʣʷ ʧʦʜʩʯʝʪʘ ʪʦʛʦ, ʩʢʦʣʴʢʦ ʨʘʟʥʳʭ ʪʨʝʭʟʥʘʯʥʳʭ ʯʠʩʝʣ ʤʦʞʥʦ ʩʦʩʪʘ-

ʚʠʪʴ ʠʟ ʮʠʬʨ 3, 4, 5 ʧʨʠ ʫʩʣʦʚʠʠ, ʯʪʦ ʥʠ ʦʜʥʘ ʮʠʬʨʘ ʥʝ ʧʦʚʪʦʨʷʶʪʩʷ ʥʝʦʙʭʦʜʠ-

ʤʦ ʧʦʜʩʯʠʪʘʪʴ: 

ʘ) ʯʠʩʣʦ ʧʝʨʝʩʪʘʥʦʚʦʢ ʙʝʟ ʧʦʚʪʦʨʝʥʠʡ; 

ʙ) ʯʠʩʣʦ ʩʦʯʝʪʘʥʠʡ; 

ʚ) ʯʠʩʣʦ ʧʝʨʝʩʪʘʥʦʚʦʢ ʩ ʧʦʚʪʦʨʝʥʠʤ̫ʠ; 

ʛ) ʯʠʩʣʦ ʧʦʚʪʦʨʝʥʠʡ. 

19. ɺʝʨʦʷʪʥʦʩʪʴ ʧʦʧʘʜʘʥʠʷ ʚ ʤʠʰʝʥʴ ʨʘʚʥʘ 0,4. ʊʦʛʜʘ ʚʝʨʦʷʪʥʦʩʪʴ ʥʝ ʧʦ-

ʧʘʩʪʴ ʚ ʤʠʰʝʥʴ: 

ʘ) 0,5; ʙ) 0,6; ʚ) 0,8; ʛ) 0,2. 

20.ʉʦʙʳʪʠʝ ʉ, ʦʟʥʘʯʘʶʱʝʝ ʯʪʦ ʧʨʦʠʟʦʰʣʦ ʠ ʩʦʙʳʪʠʝ ɸ, ʠ ʩʦʙʳʪʠʝ ɺ, ʷʚ-

ʣʷʝʪʩʷ: 

ʘ) ʦʙʲʝʜʠʥʝʥʠʝʤ ʩʦʙʳʪʠʡ ɸ ʠ ɺ; 

ʙ) ʧʝʨʝʩʝʯʝʥʠʝʤ ʩʦʙʳʪʠʡ ɸ ʠ ɺ; 

ʚ) ʨʘʟʤʝʱʝʥʠʝʤ ʩʦʙʳʪʠʡ ɸ ʠ ɺ; 

ʛ) ʨʘʟʥʦʩʪʴ ʩʦʙʳʪʠʡ ɸ ʠ ɺ. 
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ɺʦʧʨʦʩʳ ʜʣʷ ʧʦʜʛʦʪʦʚʢʠ ʢ ʵʢʟʘʤʝʥʫ 

 

1. ʄʥʦʞʝʩʪʚʦ (ʇʦʥʷʪʠʝ ʤʥʦʞʝʩʪʚʘ. ʇʦʜʤʥʦʞʝʩʪʚʦ. ʇʫʩʪʦʝ ʤʥʦʞʝʩʪʚʦ. ʈʘʚʥʳʝ 

ʤʥʦʞʝʩʪʚʘ. ʆʙʲʝʜʠʥʝʥʠʝ ʜʚʫʭ ʤʥʦʞʝʩʪʚ. ʇʝʨʝʩʝʯʝʥʠʝ ʜʚʫʭ ʤʥʦʞʝʩʪʚ.  

ʈʘʟʥʦʩʪʴ ʜʚʫʭ ʤʥʦʞʝʩʪʚ. ɼʦʧʦʣʥʝʥʠʝ ʤʥʦʞʝʩʪʚʘ). 

2. ʂʦʤʙʠʥʘʪʦʨʠʢʘ (ʈʘʟʤʝʱʝʥʠʷ. ʇʝʨʝʩʪʘʥʦʚʢʠ. ʉʦʯʝʪʘʥʠʷ). ɺʳʙʦʨʢʠ ʙʝʟ ʧʦ-

ʚʪʦʨʝʥʠʡ ʠ ʩ ʧʦʚʪʦʨʝʥʠʷʤʠ. 

3. ʊʝʦʨʠʷ ʚʝʨʦʷʪʥʦʩʪʝʡ ʉʣʫʯʘʡʥʳʝ ʩʦʙʳʪʠʷ. ɼʦʩʪʦʚʝʨʥʳʝ ʩʦʙʳʪʠʷ. ʅʝʚʦʟʤʦʞ-

ʥʳʝ ʩʦʙʳʪʠʷ. ʆʪʥʦʰʝʥʠʷ ʤʝʞʜʫ ʩʦʙʳʪʠʷʤʠ (ʉʦʚʤʝʩʪʥʳʝ ʩʦʙʳʪʠʷ. ʅʝʩʦʚ-

ʤʝʩʪʥʳʝ ʩʦʙʳʪʠʷ. ʇʨʦʪʠʚʦʧʦʣʦʞʥʳʝ ʩʦʙʳʪʠʷ. ʅʝʟʘʚʠʩʠʤʳʝ ʩʦʙʳʪʠʷ). ʆʧʝ-

ʨʘʮʠʠ ʥʘʜ ʩʦʙʳʪʠʷʤʠ (ʆʙʲʝʜʠʥʝʥʠʝ ʩʦʙʳʪʠʡ. ʇʝʨʝʩʝʯʝʥʠʝ ʩʦʙʪrʠʡ). 

4. ʆʧʨʝʜʝʣʝʥʠʝ ʚʝʨʦʷʪʥʦʩʪʠ. ʋʩʣʦʚʥʘʷ ʚʝʨʦʷʪʥʦʩʪʴ. ʂʣʘʩʩʠʯʝʩʢʦʝ ʦʧʨʝʜʝʣʝʥʠʝ 

ʚʝʨʦʷʪʥʦʩʪʠ ʩʦʙʳʪʠʷ. ʉʪʘʪʠʩʪʠʯʝʩʢʦʝ ʦʧʨʝʜʝʣʝʥʠʝ ʚʝʨʦʷʪʥʦʩʪʠ ʩʦʙʪrʠʷ. 

5. ʊʝʦʨʝʤʘ ʩʣʦʞʝʥʠʷ ʚʝʨʦʷʪʥʦʩʪʝʡ ʥʝʩʦʚʤʝʩʪʥʳʭ ʩʦʙʳʪʠʡ. ʊʝʦʨʝʤʘ ʩʣʦʞʝʥʠʷ 

ʚʝʨʦʷʪʥʦʩʪʝʡ ʩʦʚʤʝʩʪʥʳʭ ʩʦʙʳʪʠʡ. 

6. ʊʝʦʨʝʤʘ ʫʤʥʦʞʝʥʠʷ ʚʝʨʦʷʪʥʦʩʪʝʡ ʥʝʟʘʚʠʩʠʤʳʭ ʩʦʙʳʪʠʡ. ʊʝʦʨʝʤʘ ʫʤʥʦʞʝ-

ʥʠʷ ʚʝʨʦʷʪʥʦʩʪʝʡ ʟʘʚʠʩʠʤʳʭ ʩʦʙʳʪʠʡ. 

7. ʌʦʨʤʫʣʘ ʧʦʣʥʦʡ ʚʝʨʦʷʪʥʦʩʪʠ. ʌʦʨʤʫʣʘ ɹʘʡʝʩʘ. ʌʦʨʤʫʣʘ ɹʝʨʥʫʣʣʠ. 

8. ʇʦʥʷʪʠʝ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ. ɺʠʜʳ ʩʣʫʯʘʡʥʳʭ ʚʝʣʠʯʠʥ (ɼʠʩʢʨʝʪʥʘʷ ʚʝʣʠ-

ʯʠʥʘ. ʅʝʧʨʝʨʳʚʥʘʷ ʚʝʣʠʯʠʥʘ). ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʜʠʩʢʨʝʪʥʦʡ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠ-

ʥr . ʌʫʥʢʮʠʷ ʨʘʩʧʨʝʜʝʣʝʥʠʷ. ʇʦʥʷʪʠʝ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʦʞʠʜʘʥʠʷ (ʜʠʩʢʨʝʪ-

ʥʳʝ ʩʣʫʯʘʡʥʳʝ ʚʝʣʠʯʠʥʳ). ʉʚʦʡʩʪʚʘ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʦʞʠʜʘʥʠʷ. ʇʦʥʷʪʠʝ 

ʜʠʩʧʝʨʩʠʠ (ʜʠʩʢʨʝʪʥʳʝ ʩʣʫʯʘʡʥʳʝ ʚʝʣʠʯʠʥʳ). ʉʚʦʡʩʪʚʘ ʜʠʩʧʝʨʩʠʠ. 

9. ʌʫʥʢʮʠʷ ʠ ʧʣʦʪʥʦʩʪʴ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʚʝʨʦʷʪʥʦʩʪʝʡ (ʥʝʧʨʝʨʳʚʥʳʝ ʩʣʫʯʘʡʥʳʝ 

ʚʝʣʠʯʠʥʳ). ʄʘʪʝʤʘʪʠʯʝʩʢʦʝ ʦʞʠʜʘʥʠʝ. ɼʠʩʧʝʨʩʠʷ. ʄʦʜʘ. ʄʝʜʠʘʥʘ.  

10. ʅʦʨʤʘʣʴʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ. ɹʠʥʦʤʠʘʣʴʥʳʡ ʟʘʢʦʥ ʨʘʩʧʨʝʜʝʣʝʥʠʷ. ʈʘʚʥʦʤʝʨ-

ʥʳʡ ʟʘʢʦʥ ʨʘʩʧʨʝʜʝʣʝʥʠʷ. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʇʫʘʩʩʦʥʘ. ʇʦʢʘʟʘʪʝʣʴʥʳʡ ʟʘʢʦʥ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ. ʃʦʢʘʣʴʥʘʷ ʠ ʠʥʪʝʛʨʘʣʴʥʘʷ ʪʝʦʨʝʤʘ ʃʘʧʣʘʩʘ. 

11. ʇʨʝʜʝʣʴʥʳʝ ʪʝʦʨʝʤʳ ʪʝʦʨʠʠ ʚʝʨʦʷʪʥʦʩʪʝʡ. 

12. ʄʥʦʛʦʤʝʨʥʳʝ ʩʣʫʯʘʡʥʳʝ ʚʝʣʠʯʠʥʳ. ʂʦʚʘʨʠʘʮʠʷ ʠ ʢʦʵʬʬʠʮʠʝʥʪ ʢʦʨʨʝʣʮ̫ʠʠ. 

13. ʆʧʨʝʜʝʣʝʥʠʝ ʩʣʫʯʘʡʥʦʛʦ ʧʨʦʮʝʩʩʘ ʠ ʝʛʦ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ. 

14. ʆʩʥʦʚʥʳʝ ʧʦʥʷʪʠʷ ʪʝʦʨʠʠ ʤʘʩʩʦʚʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ. 

15. ʎʝʧʠ ʄʘʨʢʦʚʘ.  
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ʃʀʊɽʈɸʊʋʈɸ 

 

ʆʩʥʦʚʥʘʷ: 

1. ʂʨʝʤʝʨ ʅ.ʐ. ʊʝʦʨʠʷ ʚʝʨʦʷʪʥʦʩʪʝʡ ʠ ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʩʪʘʪʠʩʪʠʢʘ. ð ʄ.: 

ʖʅʀʊʀ, 2002. 

2. ɻʤʫʨʤʘʥ ɺ.ɽ. ʈʫʢʦʚʦʜʩʪʚʦ ʢ ʨʝʰʝʥʠʶ ʟʘʜʘʯ ʧʦ ʪʝʦʨʠʠ ʚʝʨʦʷʪʥʦʩʪʝʡ ʠ ʤʘʪʝ-

ʤʘʪʠʯʝʩʢʦʡ ʩʪʘʪʠʩʪʠʢʝ. ð ʄ.: çɺʳʩʰʘʷ ʰʢʦʣʘè. ð 2002. 

3. ɹʦʯʘʨʦʚ ʇ.ʇ., ʇʝʯʝʥʢʠʥ ɸ.ɺ. ʊʝʦʨʠʷ ʚʝʨʦʷʪʥʦʩʪʝʡ ʠ ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʩʪʘʪʠ-

ʩʪʠʢʘ. ð ʄ.: ɻʘʨʜʘʨʠʢʘ, 1998. 

4. ʂʠʪ ʖ.ɺ. ʊʝʦʨʠʷ ʚʝʨʦʷʪʥʦʩʪʝʡ ʜʣʷ ʛʫʤʘʥʠʪʘʨʠʝʚ ʚ ʧʨʠʤʝʨʘʭ ʠ ʟʘʜʘʯʘʭ: 

ʋʯʝʙʥʦʝ ʧʦʩʦʙʠʝ, 2003. 

5. ɺʝʥʪʮʝʣʴ ɽ.ʉ. ʊʝʦʨʠʷ ʚʝʨʦʷʪʥʦʩʪʝʡ: ʋʯʝʙʥʠʢ. ð ʄ.: ɸʢʘʜʝʤʠʷ, 2008. ð 576 ʩ. 

6. ɺʝʥʪʮʝʣʴ ɽ.ʉ., ʆʚʯʘʨʦʚ ʃ.ɸ. ɿʘʜʘʯʠ ʠ ʫʧʨʘʞʥʝʥʠʷ ʧʦ ʪʝʦʨʠʠ ʚʝʨʦʷʪʥʦʩʪʝʡ: 

ʋʯʝʙ. ʧʦʩʦʙʠʝ. ð ʄ.: ɸʢʘʜʝʤʠʠ, 2008. ð 448 ʩ. 

 

ɼʦʧʦʣʥʠʪʝʣʴʥʘʷ: 

1. ʂʦʚʘʣʝʚ ɺ.ɸ., ʂʘʣʠʥʠʥʘ ɺ.ʅ. ʊʝʦʨʠʷ ʚʝʨʦʷʪʥʦʩʪʝʡ ʠ ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʩʪʘʪʠ-

ʩʪʠʢʘ. ð ʄ.: ʀʅʌʈɸ-ʄ, 1999. 

2. ʆʙʱʠʡ ʢʫʨʩ ʚʳʩʰʝʡ ʤʘʪʝʤʘʪʠʢʠ ʜʣʷ ʵʢʦʥʦʤʠʩʪʦʚ: ʋʯʝʙʥʠʢ / ʇʦʜ ʨʝʜ.  

ɺ.ʀ. ɽʨʤʘʢʦʚʘ. ð ʄ.: ʀʅʌɸ-ʄ, 2000. 

3. ʂʨʘʩʩ ʄ.ʉ. ʄʘʪʝʤʘʪʠʢʘ ʜʣʷ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʩʧʝʮʠʘʣʴʥʦʩʪʝʡ: ʋʯʝʙʥʠʢ. ð 

ʄ.: ʀʅʌʈɸ-ʄ, 1999. ð 464ʩ. 

4. ɼʘʥʢʦ ʇ.ɽ., ʇʦʧʦʚ ɸ.ɻ., ʂʦʞʝʚʥʠʢʦʚʘ ʊ.ʗ. ɺʳʩʰʘʷ ʤʘʪʝʤʘʪʠʢʘ ʚ ʫʧʨʘʞʥʝʥʠ-

ʷʭ ʠ ʟʘʜʘʯʘʭ. ʏʘʩʪʴ 2. ð ʄ.: ʄʠʨ ʠ ʦʙʨʘʟʦʚʘʥʠʝ, 2005. ð 416ʩ. 

5. ɻʦʨʝʣʦʚʘ ɻ.ɺ., ʂʘʮʢʦ ʀ.ɸ. ʊʝʦʨʠʷ ʚʝʨʦʷʪʥʦʩʪʝʡ ʠ ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʩʪʘʪʠʩʪʠʢʘ 

ʚ ʧʨʠʤʝʨʘʭ ʠ ʟʘʜʘʯʘʭ ʩ ʧʨʠʤʝʥʝʥʠʝʤ EXCEL. ʋʯʝʙʥʦʝ ʧʦʩʦʙʠʝ ʜʣʷ ʚʫʟʦʚ. ð 

ʈʦʩʪʦʚ ʥ/ɼ: ʌʝʥʠʢʩ, 2002. 
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ʏʘʩʪʴ 2. çʄɸʊɽʄɸʊʀʏɽʉʂɸʗ ʉʊɸʊʀʉʊʀʂɸè 

 

ɺɺɽɼɽʅʀɽ 

ʎʝʣʴ ʠʟʫʯʝʥʠʷ ʜʠʩʮʠʧʣʠʥʳ ð ʧʦʟʥʘʢʦʤʠʪʴ ʩʪʫʜʝʥʪʦʚ ʩʦ ʩʪʘʪʠʩʪʠʯʝʩʢʠ-

ʤʠ ʤʝʪʦʜʘʤʠ ʦʙʨʘʙʦʪʢʠ ʨʝʟʫʣʴʪʘʪʦʚ ʠʟʤʝʨʝʥʠʡ, ʥʘʫʯʠʪʴ ʠʭ ʠʥʪʝʨʧʨʝʪʠʨʦʚʘʪʴ, 

ʧʦʢʘʟʘʪʴ ʧʨʠʢʣʘʜʥʦʝ ʟʥʘʯʝʥʠʝ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʟʥʘʥʠʡ 

ʉʪʫʜʝʥʪ ʜʦʣʞʝʥ ʠʤʝʪʴ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʚʘʞʥʝʡʰʠʭ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʧʦʥʷ-

ʪʠʷʭ, ʥʘ ʦʩʥʦʚʝ ʢʦʪʦʨʳʭ ʚʦʟʤʦʞʥʳ ʢʦʨʨʝʢʪʥʦʝ ʧʨʠʤʝʥʝʥʠʝ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʤʝ-

ʪʦʜʦʚ ʚ ʨʘʟʣʠʯʥʳʭ ʚʠʜʘʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. 

ʇʦ ʦʢʦʥʯʘʥʠʠ ʠʟʫʯʝʥʠʷ ʢʫʨʩʘ ʩʪʫʜʝʥʪ ʜʦʣʞʝʥ ʟʥʘʪʴ: 

- ʦʩʥʦʚʥʳʝ ʟʘʢʦʥʳ ʨʘʩʧʨʝʜʝʣʝʥʠʷ; 

- ʦ ʥʦʨʤʘʣʴʥʦʤ ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʠ ʝʛʦ ʩʚʦʡʩʪʚʘʭ; 

- ʨʘʟʣʠʯʥʳʝ ʬʦʨʤʳ ʟʘʢʦʥʘ ʙʦʣʴʰʠʭ ʯʠʩʝʣ; 

- ʦʩʥʦʚʳ ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ ʦʧʠʩʘʥʠʷ; 

- ʦʩʥʦʚʥʳʝ ʧʦʥʷʪʠʷ ʜʠʩʧʝʨʩʠʦʥʥʦʛʦ ʘʥʘʣʠʟʘ. 

ʇʦ ʦʢʦʥʯʘʥʠʠ ʠʟʫʯʝʥʠʷ ʢʫʨʩʘ ʩʪʫʜʝʥʪ ʜʦʣʞʝʥ ʫʤʝʪʴ: 

- ʚʳʯʠʩʣʷʪʴ ʯʠʩʣʦʚʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚʳʙʦʨʢʠ; 

- ʢʦʵʬʬʠʮʠʝʥʪʳ ʢʦʨʨʝʣʷʮʠʠ; 

- ʩʦʩʪʘʚʣʷʪʴ ʫʨʘʚʥʝʥʠʝ ʨʝʛʨʝʩʩʠʠ.  

- ʩʪʨʦʠʪʴ ʛʠʩʪʦʛʨʘʤʤʫ ʠ ʧʦʣʠʛʦʥ ʯʘʩʪʦʪ; 

- ʚʳʯʠʩʣʷʪʴ ʠʥʪʝʨʚʘʣʴʥʳʝ ʦʮʝʥʢʠ, ʜʦʚʝʨʠʪʝʣʴʥʳʝ ʠʥʪʝʨʚʘʣʳ ʠ ʦʙʣʘʩʪʠ; 

- ʧʨʦʚʦʜʠʪʴ ʩʪʘʪʠʩʪʠʯʝʩʢʫʶ ʧʨʦʚʝʨʢʫ ʛʠʧʦʪʝʟ. 

 

ʂʘʨʪʘ ʤʝʞʧʨʝʜʤʝʪʥʳʭ ʩʚʷʟʝʡ 

 

ʉʪʘʪʠʩʪʠʢʘ  

ʕʢʦʥʦʤʠʢʦ-

ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʤʝ-

ʪʦʜʳ ʠ ʤʦʜʝʣʠ 

 
ʀʩʩʣʝʜʦʚʘʥʠʝ ʩʠʩʪʝʤ 

ʫʧʨʘʚʣʝʥʠʷ 

 

 

    

   

ʄʘʪʝʤʘʪʠʯʝʩʢʘʷ 

ʩʪʘʪʠʩʪʠʢʘ 

 

  

 

 

    

ʊʝʦʨʠʷ ʚʝʨʦʷʪ-

ʥʦʩʪʝʡ 

   ʀʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦ-

ʣʦʛʠʠ ʫʧʨʘʚʣʝʥʠʷ 

 

 



51 

ʈɸɹʆʏɸʗ ʇʈʆɻʈɸʄʄɸ 

 

ʊʝʤʘ 1. ɺʘʨʠʘʮʠʦʥʥʳʡ ʨʷʜ 

ʇʦʥʷʪʠʝ ʦ ʚʘʨʠʘʮʠʦʥʥʦʤ ʨʷʜʝ. ʏʘʩʪʦʪʳ ʠ ʯʘʩʪʥʦʩʪʠ. ɺʠʜʳ ʚʘʨʠʘʮʠʠ. 

ɼʠʩʢʨʝʪʥʳʝ ʠ ʠʥʪʝʨʚʘʣʴʥʳʝ ʚʘʨʠʘʮʠʦʥʥʳʝ ʨʷʜʳ. ɻʨʘʥʠʮʳ ʠʥʪʝʨʚʘʣʦʚ ʠ ʚʝʣʠ-

ʯʠʥʘ ʠʥʪʝʨʚʘʣʘ. ʇʣʦʪʥʦʩʪʴ ʨʘʩʧʨʝʜʝʣʝʥʠʷ. ʅʘʢʦʧʣʝʥʥʳʝ ʯʘʩʪʦʪʳ. ɻʨʘʬʠʯʝʩʢʠʝ 

ʤʝʪʦʜʳ ʠʟʦʙʨʘʞʝʥʠʷ ʚʘʨʠʘʮʠʦʥʥʦʛʦ ʨʷʜʘ: ʧʦʣʠʛʦʥ, ʛʠʩʪʦʛʨʘʤʤʘ, ʢʫʤʫʣʷʪʘ, 

ʦʛʠʚʘ. ɺʠʜʳ ʰʢʘʣ. 

 

ʊʝʤʘ 2. ʏʠʩʣʦʚʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚʘʨʠʘʮʠʦʥʥʦʛʦ ʨʷʜʘ 

ʉʨʝʜʥʷʷ ʘʨʠʬʤʝʪʠʯʝʩʢʘʷ ʠ ʝʝ ʩʚʦʡʩʪʚʘ. ʂʚʘʥʪʠʣʠ. ʄʦʜʘ. ʄʝʜʠʘʥʘ. ʇʦʢʘ-

ʟʘʪʝʣʠ ʨʘʟʙʨʦʩʘ ʧʨʠʟʥʘʢʘ: ʚʘʨʠʘʮʠʦʥʥʳʡ ʨʘʟʤʘʭ, ʩʨʝʜʥʝʝ ʣʠʥʝʡʥʦʝ ʦʪʢʣʦʥʝʥʠʝ, 

ʜʠʩʧʝʨʩʠʷ, ʩʨʝʜʥʝʝ ʢʚʘʜʨʘʪʠʯʝʩʢʦʝ ʦʪʢʣʦʥʝʥʠʝ, ʢʦʵʬʬʠʮʠʝʥʪ ʚʘʨʠʘʮʠʠ. 

 

ʊʝʤʘ 3. ʆʩʥʦʚʥʳʝ ʟʘʢʦʥʳ ʨʘʩʧʨʝʜʝʣʝʥʠʷ 

ɹʠʥʦʤʠʘʣʴʥʳʡ ʟʘʢʦʥ ʨʘʩʧʨʝʜʝʣʝʥʠʷ. ʈʘʚʥʦʤʝʨʥʳʡ ʟʘʢʦʥ ʨʘʩʧʨʝʜʝʣʝʥʠʷ. 

ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʇʫʘʩʩʦʥʘ. ʇʦʢʘʟʘʪʝʣʴʥʳʡ ʟʘʢʦʥ ʨʘʩʧʨʝʜʝʣʝʥʠʷ. ʅʦʨʤʘʣʴʥʦʝ 

ʨʘʩʧʨʝʜʝʣʝʥʠʝ. ʉʪʘʥʜʘʨʪʥʦʝ (ʥʦʨʤʠʨʦʚʘʥʥʦʝ) ʥʦʨʤʘʣʴʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ.  

ɺʝʨʦʷʪʥʦʩʪʴ ʧʦʧʘʜʘʥʠʷ ʚ ʟʘʜʘʥʥʳʡ ʠʥʪʝʨʚʘʣ ʥʦʨʤʘʣʴʥʦ ʨʘʩʧʨʝʜʝʣʝʥʥʦʡ ʩʣʫ-

ʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ. ɺʝʨʦʷʪʥʦʩʪʴ ʟʘʜʘʥʥʦʛʦ ʦʪʢʣʦʥʝʥʠʷ ʥʦʨʤʘʣʴʥʦ ʨʘʩʧʨʝʜʝʣʝʥ-

ʥʦʡ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ ʦʪ ʩʚʦʝʛʦ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʦʞʠʜʘʥʠʷ. ʇʨʘʚʠʣʦ ʪʨʝʭ 

ʩʠʛʤ. ʃʦʢʘʣʴʥʘʷ ʠ ʠʥʪʝʛʨʘʣʴʥʘʷ ʪʝʦʨʝʤʳ ʃʘʧʣʘʩʘ. 

 

ʊʝʤʘ 4. ɿʘʢʦʥ ʙʦʣʴʰʠʭ ʯʠʩʝʣ 

ʇʦʥʷʪʠʝ ʦ ʟʘʢʦʥʝ ʙʦʣʴʰʠʭ ʯʠʩʝʣ. ʅʝʨʘʚʝʥʩʪʚʘ ʄʘʨʢʦʚʘ, ʏʝʙʳʰʝʚʘ.  

ʊʝʦʨʝʤʳ ʏʝʙʳʰʝʚʘ, ɹʝʨʥʫʣʣʠ, ʇʫʘʩʩʦʥʘ. ʇʦʥʷʪʠʝ ʦ çʮʝʥʪʨʘʣʴʥʦʡ ʧʨʝʜʝʣʴʥʦʡ 

ʪʝʦʨʝʤʝè ʃʷʧʫʥʦʚʘ. 

 

ʊʝʤʘ 5. ɺʳʙʦʨʦʯʥʳʡ ʤʝʪʦʜ ʠ ʝʛʦ ʟʥʘʯʝʥʠʝ 

ʇʦʥʷʪʠʝ ʚʳʙʦʨʦʯʥʦʛʦ ʤʝʪʦʜʘ. ʉʪʘʪʠʩʪʠʯʝʩʢʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʚʳʙʦʨʢʠ. 

ɻʝʥʝʨʘʣʴʥʘʷ ʠ ʚʳʙʦʨʦʯʥʘʷ ʩʦʚʦʢʫʧʥʦʩʪʴ. ʉʧʦʩʦʙʳ ʦʪʙʦʨʘ: ʩʦʙʩʪʚʝʥʥʦ-

ʩʣʫʯʘʡʥʳʡ (ʧʦʚʪʦʨʥʳʡ ʠ ʙʝʩʧʦʚʪʦʨʥʳʡ), ʤʝʭʘʥʠʯʝʩʢʠʡ, ʪʠʧʠʯʝʩʢʠʡ, ʩʝʨʠʡʥʳʡ. 

ʆʰʠʙʢʠ ʨʝʛʠʩʪʨʘʮʠʠ ʠ ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʦʩʪʠ (ʩʠʩʪʝʤʘʪʠʯʝʩʢʠʝ ʠ ʩʣʫʯʘʡʥʳʝ). 

ʉʪʘʪʠʩʪʠʯʝʩʢʠʝ ʦʮʝʥʢʠ ʧʘʨʘʤʝʪʨʦʚ ʨʘʩʧʨʝʜʝʣʝʥʠʷ (ʩʫʱʥʦʩʪʴ ʪʝʦʨʠʠ ʦʮʝʥʠʚʘ-

ʥʠʷ). ʊʦʯʝʯʥʳʝ ʦʮʝʥʢʠ: ʛʝʥʝʨʘʣʴʥʦʡ ʩʨʝʜʥʝʡ ʧʦ ʚʳʙʦʨʦʯʥʦʡ ʩʨʝʜʥʝʡ, ʪʦʯʝʯʥʘʷ 

ʦʮʝʥʢʘ ʛʝʥʝʨʘʣʴʥʦʡ ʜʠʩʧʝʨʩʠʠ. ʇʨʝʜʝʣʴʥʘʷ ʠ ʩʨʝʜʥʷʷ ʦʰʠʙʢʘ ʚʳʙʦʨʢʠ ʜʣʷ 

ʩʨʝʜʥʝʡ ʠ ʜʦʣʠ. ʀʥʪʝʨʚʘʣʴʥʳʝ ʦʮʝʥʢʠ. ʊʦʯʥʦʩʪʴ ʦʮʝʥʢʠ. ɼʦʚʝʨʠʪʝʣʴʥʘʷ ʚʝʨʦ-

ʷʪʥʦʩʪʴ. ɼʦʚʝʨʠʪʝʣʴʥʳʡ ʠʥʪʝʨʚʘʣ ʜʣʷ ʦʮʝʥʢʠ ʛʝʥʝʨʘʣʴʥʦʡ ʩʨʝʜʥʝʡ ʥʦʨʤʘʣʴʥʦ-

ʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʧʨʠ ʠʟʚʝʩʪʥʦʤ ʠ ʥʝʠʟʚʝʩʪʥʦʤ ʩʨʝʜʥʝʤ ʢʚʘʜʨʘʪʠʯʝʩʢʦʤ ʦʪʢʣʦ-

ʥʝʥʠʠ. ɼʦʚʝʨʠʪʝʣʴʥʳʡ ʠʥʪʝʨʚʘʣ ʜʣʷ ʦʮʝʥʢʠ ʛʝʥʝʨʘʣʴʥʦʡ ʜʦʣʠ. ʅʝʦʙʭʦʜʠʤʘʷ 

ʯʠʩʣʝʥʥʦʩʪʴ ʚʳʙʦʨʢʠ. 
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ʊʝʤʘ 6. ʉʪʘʪʠʩʪʠʯʝʩʢʘʷ ʧʨʦʚʝʨʢʘ ʛʠʧʦʪʝʟ 

ɿʘʢʦʥʳ ʨʘʩʧʨʝʜʝʣʝʥʠʷ, ʧʨʠʤʝʥʷʝʤʳʝ ʚ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʩʪʘʪʠʩʪʠʢʝ: ʉʪʴʶ-

ʜʝʥʪʘ, ʍʠ-ʢʚʘʜʨʘʪ, ʌʠʰʝʨʘ. ʉʪʘʪʠʩʪʠʯʝʩʢʠʝ ʛʠʧʦʪʝʟʳ ʠʭ ʚʠʜʳ. ʅʫʣʝʚʘʷ ʠ ʢʦʥ-

ʢʫʨʠʨʫʶʱʘʷ ʛʠʧʦʪʝʟʳ. ʆʰʠʙʢʠ I ʠ II ʨʦʜʘ. ʋʨʦʚʝʥʴ ʟʥʘʯʠʤʦʩʪʠ. ʇʘʨʘʤʝʪʨʠʯʝ-

ʩʢʠʝ ʠ ʥʝʧʘʨʘʤʝʪʨʠʯʝʩʢʠʝ ʛʠʧʦʪʝʟʳ. ɺʳʷʚʣʝʥʠʝ ʨʘʟʣʠʯʠʡ ʚ ʫʨʦʚʥʝ ʠʩʩʣʝʜʫʝʤʦʛʦ 

ʧʨʠʟʥʘʢʘ. U-ʢʨʠʪʝʨʠʡ ʄʘʥʥʘ-ʋʠʪʥʠ. ʆʮʝʥʢʘ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʩʜʚʠʛʘ ʚ ʟʥʘʯʝʥʠʷʭ 

ʠʩʩʣʝʜʫʝʤʦʛʦ ʧʨʠʟʥʘʢʘ. G-ʢʨʠʪʝʨʠʡ ʟʥʘʢʦʚ. ʂʨʠʪʝʨʠʡ c2 ʌʨʠʜʤʘʥʘ, ʊ-ʢʨʠʪʝʨʠʡ 

ɺʠʣʢʩʦʥʘ. ɺʳʷʚʣʝʥʠʝ ʨʘʟʣʠʯʠʡ ʚ ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʧʨʠʟʥʘʢʘ. c2-ʢʨʠʪʝʨʠʡ ʇʠʨʩʦ-

ʥʘ. l-ʢʨʠʪʝʨʠʡ ʂʦʣʤʦʛʦʨʦʚʘ-ʉʤʠʨʥʦʚʘ. ʄʥʦʛʦʬʫʥʢʮʠʦʥʘʣʥɹʳʝ ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ 

ʢʨʠʪʝʨʠʠ. ʂʨʠʪʝʨʠʡ j* ð ʫʛʣʦʚʦʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʌʠʰʝʨʘ. 

 

ʊʝʤʘ 7. ʂʦʨʨʝʣʷʮʠʦʥʥʳʡ ʘʥʘʣʠʟ 

ʂʦʨʨʝʣʷʮʠʦʥʥʘʷ ʩʚʷʟʴ ʠ ʝʝ ʩʪʘʪʠʩʪʠʯʝʩʢʦʝ ʠʟʫʯʝʥʠʝ. ʃʠʥʝʡʥʘʷ ʧʘʨʥʘʷ ʨʝ-

ʛʨʝʩʩʠʷ. ʂʦʵʬʬʠʮʠʝʥʪ ʢʦʨʨʝʣʷʮʠʠ. ʃʠʥʝʡʥʳʡ ʠ ʨʘʥʛʦʚʳʡ ʢʦʵʬʬʠʮʠʝʥʪʳ ʢʦʨ-

ʨʝʣʷʮʠʠ. ʇʨʦʚʝʨʢʘ ʛʠʧʦʪʝʟʳ ʦ ʟʥʘʯʠʤʦʩʪʠ ʚʳʙʦʨʦʯʥʦʛʦ ʢʦʵʬʬʠʮʠʝʥʪʘ ʢʦʨʨʝ-

ʣʷʮʠʠ. ʇʦʩʪʨʦʝʥʠʝ ʜʦʚʝʨʠʪʝʣʴʥʦʛʦ ʠʥʪʝʨʚʘʣʘ ʜʣʷ ʢʦʵʬʬʠʮʠʝʥʪʘ ʢʦʨʨʝʣʷʮʠʠ. 

ʅʝʣʠʥʝʡʥʘʷ ʨʝʛʨʝʩʩʠʷ. ʇʘʨʘʙʦʣʠʯʝʩʢʘʷ ʠ ʛʠʧʝʨʙʦʣʠʯʝʩʢʘʷ ʟʘʚʠʩʠʤʦʩʪʠ ʤʝʞʜʫ 

ʟʘʚʠʩʠʤʳʤʠ ʩʣʫʯʘʡʥʳʤʠ ʚʝʣʠʯʠʥʘʤʠ. ʄʥʦʞʝʩʪʚʝʥʥʘʷ ʢʦʨʨʝʣʮ̫ʠʷ. 

 

ʊʝʤʘ 8. ɼʠʩʧʝʨʩʠʦʥʥʳʡ ʘʥʘʣʠʟ 

ʇʦʥʷʪʠʝ ʜʠʩʧʝʨʩʠʦʥʥʦʛʦ ʘʥʘʣʠʟʘ. ʇʦʜʛʦʪʦʚʢʘ ʜʘʥʥʳʭ ʢ ʜʠʩʧʝʨʩʠʦʥʥʦʤʫ 

ʘʥʘʣʠʟʫ. ʆʜʥʦʬʘʢʪʦʨʥʳʡ ʜʠʩʧʝʨʩʠʦʥʥʳʡ ʘʥʘʣʠʟ ʜʣʷ ʥʝʩʚʷʟʘʥʥʳʭ ʠ ʩʚʷʟʘʥʥʳʭ 

ʚʳʙʦʨʦʢ. ɼʚʫʭʬʘʢʪʦʨʥʳʡ ʜʠʩʧʝʨʩʠʦʥʥʳʡ ʘʥʘʣʠʟ ʜʣʷ ʥʝʩʚʷʟʘʥʥʳʭ ʠ ʩʚʷʟʘʥʥʳʭ 

ʚrʙʦʨʦʢ. 

 

ʊʝʤʘ 9. ʇʨʠʤʝʥʝʥʠʝ ʢʦʤʧʴʶʪʝʨʥʳʭ ʧʨʦʛʨʘʤʤ 

ʧʨʠ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʝ ʜʘʥʥʳʭ 

ɺʦʟʤʦʞʥʦʩʪʠ ʵʣʝʢʪʨʦʥʥʳʭ ʪʘʙʣʠʮ EXCEL. ɺʦʟʤʦʞʥʦʩʪʠ ʧʨʠʢʣʘʜʥʦʛʦ 

ʧʘʢʝʪʘ STATISTICA. ʂʦʤʧʴʶʪʝʨʥʳʡ ʧʨʘʢʪʠʢʫʤ. 
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ʂʈɸʊʂʀʁ ʂʋʈʉ ʃɽʂʎʀʁ 

 

ɺʚʝʜʝʥʠʝ 

ʉʪʘʪʠʩʪʠʢʘ ð ʥʘʫʢʘ, ʠʟʫʯʘʶʱʘʷ ʤʝʪʦʜʳ ʩʙʦʨʘ, ʦʙʨʘʙʦʪʢʠ ʬʘʢʪʦʚ ʠ ʜʘʥ-

ʥʳʭ ʚ ʦʙʣʘʩʪʠ ʯʝʣʦʚʝʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʧʨʠʨʦʜʥʳʭ ʷʚʣʝʥʠʡ. 

ɺ ʥʘʰʝʤ ʢʫʨʩʝ, ʢʦʪʦʨʳʡ ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʚʚʝʜʝʥʠʝʤ ʚ ʢʫʨʩ çʉʪʘʪʠʩʪʠʢʘè, 

ʨʝʯʴ ʙʫʜʝʪ ʠʜʪʠ ʦ ʪʘʢ ʥʘʟʳʚʘʝʤʦʡ ʧʨʠʢʣʘʜʥʦʡ ʩʪʘʪʠʩʪʠʢʝ, ʦ ʩʫʱʥʦʩʪʠ ʩʧʝʮʠ-

ʘʣʴʥʳʭ ʤʝʪʦʜʦʚ ʩʙʦʨʘ, ʦʙʨʘʙʦʪʢʠ ʠ ʘʥʘʣʠʟʘ ʠʥʬʦʨʤʘʮʠʠ ʠ, ʢʨʦʤʝ ʪʦʛʦ, ʦ ʧʨʘʢ-

ʪʠʯʝʩʢʠʭ ʧʨʠʝʤʘʭ ʚʳʧʦʣʥʝʥʠʷ ʩʚʷʟʘʥʥʳʭ ʩ ʵʪʠʤ ʨʘʩʯʝʪʦʚ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʠʥ-

ʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ. 

ʆʩʥʦʚʥʘʷ ʮʝʣʴ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʩʪʘʪʠʩʪʠʢʠ ð ʧʦʣʫʯʝʥʠʝ ʠ ʦʙʨʘʙʦʪʢʘ 

ʜʘʥʥʳʭ ʜʣʷ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʦʡ ʧʦʜʜʝʨʞʢʠ ʧʨʦʮʝʩʩʘ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ, 

ʥʘʧʨʠʤʝʨ, ʧʨʠ ʨʝʰʝʥʠʠ ʟʘʜʘʯ ʧʣʘʥʠʨʦʚʘʥʠʷ, ʧʨʘʚʣʝʥʠʷ, ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ. 

ɸʥʘʣʠʪʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʩʪʘʪʠʩʪʠʢʠ ʧʦʟʚʦʣʷʶʪ ʥʘ ʦʩʥʦʚʘ-

ʥʠʠ ʚʳʙʦʨʦʯʥʳʭ ʥʘʙʣʶʜʝʥʠʡ ʩʜʝʣʘʪʴ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳʝ ʚʳʚʦʜʳ ʦ ʥʘʣʠ-

ʯʠʠ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʜʣʷ ʚʩʝʡ ʩʦʚʦʢʫʧʥʦʩʪʠ.  

 

 

ʐʂɸʃʓ ʀɿʄɽʈɽʅʀʗ 

ʀʟʤʝʨʝʥʠʝ ð ʧʨʠʧʠʩʳʚʘʥʠʝ ʩʠʤʚʦʣʦʚ ʦʙʲʝʢʪʘʤ ʠʣʠ ʩʦʙʳʪʠʷʤ ʚ ʩʦʦʪʚʝʪ-

ʩʪʚʠʠ ʩ ʦʧʨʝʜʝʣʝʥʥʳʤʠ ʧʨʘʚʠʣʘʤʠ. ʉʫʱʝʩʪʚʫʝʪ ʯʝʪʳʨʝ ʪʠʧʘ ʰʢʘʣ ʠʟʤʝʨʝʥʠʡ. 

ʊʘʙʣʠʮʘ 1 

ʊʠʧʳ ʰʢʘʣ 

ʐʢʘʣʘ ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʇʨʠʤʝʨ 
ɼʦʧʫʩʪʠʤʳʡ ʤʝʪʦʜ 

ʦʙʨʘʙʦʪʢʠ 

ʐʢʘʣʘ 

ʥʘʠʤʝʥʦʚʘ-

ʥʠʡ 

ʆʙʲʝʢʪʳ ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʥʳ 

ʧʦ ʥʘʟʚʘʥʠʶ, ʘ ʢʣʘʩʩʳ ʦʙʦʟʥʘ-

ʯʝʥʳ ʥʦʤʝʨʘʤʠ. ʊʦ, ʯʪʦ ʦʜʠʥ 

ʥʦʤʝʨ ʙʦʣʴʰʝ ʜʨʫʛʦʛʦ ʥʝ ʛʦ-

ʚʦʨʠʪ ʦ ʨʘʟʥʠʮʝ ʚ ʩʚʦʡʩʪʚʘʭ, 

ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʪʦʛʦ, ʯʪʦ ʦʥʠ 

ʦʪʣʠʯʘʁ ʪʩʷ 

ʈʘʩʘ, ʮʚʝʪ 

ʛʣʘʟ, ʥʦʤʝʨʘ 

ʥʘ ʬʫʪʙʦʣʢʘʭ, 

ʥʦʤʝʨʘ ʥʘ ʤʘ-

ʰʠʥʘʭ 

ʄʝʪʦʜ c2, ʙʠʥʦʤʠ-

ʘʣʴʥʳʡ ʢʨʠʪʝʨʠʡ m, 

ʫʛʣʦʚʦʝ ʧʨʝʦʙʨʘʟʦ-

ʚʘʥʠʝ ʌʠʰʝʨʘ j* 

ʐʢʘʣʘ ʧʦ-

ʨʷʜʢʘ 

ʆʙʲʝʢʪʳ ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʥʳ ʧʦ 

ʧʨʠʥʮʠʧʫ çʙʦʣʴʰʝ-ʤʝʥʴʰʝè, 

ʪ.ʝ. ʩʦʦʪʚʝʪʩʪʚʫʶɦ ʠʝ ʟʥʘʯʝʥʠʷ, 

ʧʨʠʩʚʘʠʚʘʝʤʳʝ ʧʨʝʜʤʝʪʘʤ, ʦʪ-

ʨʘʞʘʶʪ ʢʦʣʠʯʝʩʪʚʦ, ʩʚʦʡʩʪʚʘ, 

ʦʜʥʘʢʦ ʨʘʚʥʳʝ ʨʘʟʥʦʩʪʠ ʥʝ 

ʦʟʥʘʯʘʶʪ ʨʘʚʥʳʝ ʨʘʟʥʦʩʪʠ ʚ 

ʢʦʣʠʯʝʩʪʚʝ, ʩʚʦʡʩʪʚʘʭ 

ʅʘʛʨʘʜʳ ʟʘ 

ʟʘʩʣʫʛʠ, ʚʦʝʥ-

ʥʳʝ ʨʘʥʛʠ, 

ʪʚʝʨʜʦʩʪʴ ʤʠ-

ʥʝʨʘʣʦʚ 

U-ʢʨʠʪʝʨʠʡ ʄʘʥʥʘ-

ʋʠʪʥʠ, c2-ʢʨʠʪʝʨʠʡ 

ʇʠʨʩʦʥʘ, l-ʢʨʠʪʝ-

ʨʠʡ ʂʦʣʤʦʛʦʨʦʚʘ-

ʉʤʠʨʥʦʚʘ, ʫʛʣʦʚʦʝ 

ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ 

ʌʠʰʝʨʘ j* ʠ ʜʨ. 

ʐʢʘʣʘ ʠʥ-

ʪʝʨʚʘʣʦʚ 

ʂʣʘʩʩʠʬʠʮʠʨʫʝʪ ʦʙʲʝʢʪ rʧʦ 

ʧʨʠʥʮʠʧʫ çʙʦʣʴʰʝ ʥʘ ʦʧʨʝʜʝ-

ʣʝʥʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʝʜʠʥʠʮ, 

ʤʝʥʴʰʝ ʥʘ ʦʧʨʝʜʝʣʝʥʥʦʝ ʢʦʣʠ-

ʯʝʩʪʚʦ ʝʜʠʥʠʮè. ʉʫʱʝʩʪʚʫʝʪ 

ʝʜʠʥʠʮʘ ʠʟʤʝʨʝʥʠʷ. ʈʘʚʥʳʝ 

ʊʝʤʧʝʨʘʪʫʨʘ 

ʧʦ ʉ0, ʢʘʣʝʥ-

ʜʘʨʥʦʝ ʚʨʝʤʷ 

U-ʢʨʠʪʝʨʠʡ ʄʘʥʥʘ-

ʋʠʪʥʠ, c2-ʢʨʠʪʝʨʠʡ 

ʇʠʨʩʦʥʘ, l-ʢʨʠʪʝ-

ʨʠʡ ʂʦʣʤʦʛʦʨʦʚʘ-

ʉʤʠʨʥʦʚʘ, ʫʛʣʦʚʦʝ 

ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ 
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ʨʘʟʥʦʩʪʠ ʧʨʠʧʠʩʳʚʘʝʤʳʭ ʯʠʩʝʣ 

ʦʟʥʘʯʘʶʪ ʨʘʚʥʳʝ ʨʘʟʥʦʩʪʠ ʚ 

ʩʚʦʡʩʪʚʘʭ. ʅʫʣʴ ʥʝ ʦʟʥʘʯʘʝʪ 

ʦʪʩʫʪʩʪʚʠʝ ʩʚʦʡʩʪʚʘ. 

ʌʠʰʝʨʘ j* ʠ ʜʨ. 

ʐʢʘʣʘ ʦʪʥʦ-

ʰʝʥʠʡ 

ʂʣʘʩʩʠʬʠʮʠʨʫʝʪ ʦʙʲʝʢʪʳ ʧʨʦ-

ʧʦʨʮʠʦʥʘʣʴʥʦ ʩʪʝʧʝʥʠ ʚʳʨʘ-

ʞʝʥʥʦʩʪʠ ʠʟʤʝʨʷʝʤʦʛʦ ʩʚʦʡ-

ʩʪʚʘ. ʅʦʣʴ ʫʢʘʟʳʚʘʝʪ ʥʘ 

ʦʪʩʫʪʩʪʚʠʝ ʩʚʦʡʩʪʚʘ. 

ɺʝʩ, ʨʦʩʪ ʃʶʙʳʝ ʤʝʪʦʜʳ ʤʘ-

ʪʝʤʘʪʠʯʝʩʢʦʡ ʩʪʘ-

ʪʠʩʪʠʢʠ 

 

 

ɺɸʈʀɸʎʀʆʅʅʓɽ ʈʗɼʓ 

ʆʩʥʦʚʥʳʝ ʦʧʨʝʜʝʣʝʥʠʷ 

ʇʝʨʚʳʡ ʰʘʛ ʥʘ ʧʫʪʠ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ ʟʘʢʣʶʯʘʝʪʩʷ ʚ 

ʛʨʫʧʧʠʨʦʚʢʝ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʠ ʠʭ ʧʨʝʜʩʪʘʚʣʝʥʠʠ ʚ ʚʠʜʝ ʩʚʦʜʥʳʭ ʪʘʙʣʠʮ. 

ʇʨʠ ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʯʣʝʥʦʚ ʩʦʚʦʢʫʧʥʦʩʪʠ ʚ ʨʷʜ ʧʨʝʩʣʝʜʫʶʪʩʷ ʦʧʨʝʜʝʣʝʥʥʳʝ ʮʝ-

ʣʠ. ʆʜʥʘ ʠʟ ʥʠʭ ð ʨʘʩʢʨʳʪʠʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʚʘʨʴʠʨʦʚʘʥʠʷ ʠʟʫʯʘʝʤʦʛʦ ʧʨʠʟʥʘ-

ʢʘ. ʇʦʵʪʦʤʫ ʢ ʨʷʜʘʤ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʧʨʝʜʲʷʚʣʷʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʪʨʝʙʦʚʘʥʠʷ: 

1) ʦʥʠ ʜʦʣʞʥʳ ʙʳʪʴ ʣʝʛʢʦ ʦʙʦʟʨʠʤʳ; 

2) ʭʦʨʦʰʦ ʠʣʣʶʩʪʨʠʨʦʚʘʪʴ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʚʘʨʴʠʨʦʚʘʥʠʷ.  

ʈʝʟʫʣʴʪʘʪʳ ʥʘʙʣʶʜʝʥʠʡ, ʚ ʦʙʱʝʤ ʩʣʫʯʘʝ ʨʷʜ ʯʠʩʝʣ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚ 

ʙʝʩʧʦʨʷʜʢʝ, ʥʝʦʙʭʦʜʠʤʦ ʫʧʦʨʷʜʦʯʠʪʴ (ʧʨʦʨʘʥʞʠʨʦʚʘʪʴ). ʈʘʥʞʠʨʦʚʘʪʴ ʤʦʞʥʦ 

ʢʘʢ ʧʦ ʚʦʟʨʘʩʪʘʥʠʶ, ʪʘʢ ʠ ʧʦ ʫʙʳʚʘʥʠʶ ʧʨʠʟʥʘʢʘ. ʇʦʩʣʝ ʦʧʝʨʘʮʠʠ ʨʘʥʞʠʨʦʚʘ-

ʥʠʷ ʦʧʳʪʥʳʝ ʜʘʥʥʳʝ ʤʦʞʥʦ ʩʛʨʫʧʧʠʨʦʚʘʪʴ ʪʘʢ, ʯʪʦʙʳ ʚ ʢʘʞʜʦʡ ʛʨʫʧʧʝ ʧʨʠʟʥʘʢ 

ʧʨʠʥʠʤʘʣ ʦʜʥʦ ʠ ʪʦ ʞʝ ʟʥʘʯʝʥʠʝ, ʢʦʪʦʨʦʝ ʥʘʟʳʚʘʝʪʩʷ ʚʘʨʠʘʥʪʘ (ʭi). ʏʠʩʣʦ ʵʣʝ-

ʤʝʥʪʦʚ ʚ ʢʘʞʜʦʡ ʛʨʫʧʧʝ ʥʘʟʳʚʘʝʪʩʷ ʯʘʩʪʦʪʦʡ ʚʘʨʠʘʥʪ r(ni). ʈʘʟʤʘʭʦʤ ʚʳʙʦʨʢʠ 

ʥʘʟʳʚʘʝʪʩʷ ʨʘʟʥʦʩʪʴ ʥʘʠʙʦʣʴʰʝʡ ʠ ʥʘʠʤʝʥʴʰʝʡ ʚʘʨʠʘʥʪ.  

ʊʘʢʦʡ ʫʧʦʨʷʜʦʯʝʥʥʳʡ ʨʷʜ ʨʘʩʧʨʝʜʝʣʝʥʠʷ, ʚ ʢʦʪʦʨʦʤ ʫʢʘʟʘʥʘ ʧʦʚʪʦʨʷʝ-

ʤʦʩʪʴ ʚʘʨʠʘʥʪ, ʧʨʠʥʘʜʣʝʞʘʱʠʭ ʢ ʜʘʥʥʦʡ ʩʦʚʦʢʫʧʥʦʩʪʠ, ʥʘʟʳʚʘʝʪʩʷ ʚʘʨʠʘʮʠʦʥ-

ʥʳʤ ʨʷʜʦʤ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʠʩʣʘ, ʢʦʪʦʨʳʝ ʭʘʨʘʢʪʝʨʠʟʫʶʪ ʚʩʪʨʝʯʘʝʤʦʩʪʴ ʦʪ-

ʜʝʣʴʥʳʭ ʚʘʨʠʘʥʪ ʚ ʠʩʭʦʜʥʦʡ ʩʦʚʦʢʫʧʥʦʩʪʠ, ʥʘʟʳʚʘʶʪ ʚʝʩʘʤʠ ʠʣʠ ʯʘʩʪʦʪʘʤʠ. 

ʇʨʠʟʥʘʢʠ ʧʨʠʥʷʪʦ ʦʙʦʟʥʘʯʘʪʴ ʧʨʦʧʠʩʥʳʤʠ ʙʫʢʚʘʤʠ ʣʘʪʠʥʩʢʦʛʦ ʘʣʬʘʚʠ-

ʪʘ ð X, Y, Z, ..., ʘ ʠʭ ʯʠʩʣʝʥʥʳʝ ʟʥʘʯʝʥʠʷ, ʪ.ʝ. ʚʘʨʠʘʥʪʳ ð ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ 

ʩʪʨʦʯʥʳʤʠ ʙʫʢʚʘʤʠ ð x1, x2, ʭ3,...; y1, y2, y3,... ʠ ʪ.ʜ. ʏʘʩʪʦʪʳ ʦʙʦʟʥʘʯʘʶʪʩʷ ʣʘ-

ʪʠʥʩʢʦʡ ʩʪʨʦʯʥʦʡ ʙʫʢʚʦʡ p. ʆʙʱʝʝ ʯʠʩʣʦ ʚʘʨʠʘʥʪ, ʚʭʦʜʷʱʠʭ ʚ ʩʦʩʪʘʚ ʜʘʥʥʦʡ 

ʩʦʚʦʢʫʧʥʦʩʪʠ, ʥʘʟʳʚʘʝʪʩʷ ʦʙʲʝʤʦʤ ʚʳʙʦʨʢʠ ʠ ʦʙʦʟʥʘʯʘʝʪʩʷ ʣʘʪʠʥʩʢʠʤʠ ʙʫʢʚʘ-

ʤʠ n ʠʣʠ N. ʆʙʱʘʷ ʩʫʤʤʘ ʯʘʩʪʦʪ ʨʘʚʥʘ ʦʙʲʝʤʫ ʩʦʚʦʢʫʧʥʦʩʪʠ n: Sp = p1 + p2 +  

+ p3 +... = n. ʏʘʩʪʦʪʳ ð ʵʪʦ ʘʙʩʦʣʶʪʥʳʝ ʚʝʩʘ ʦʪʜʝʣʴʥʳʭ ʚʘʨʠʘʥʪ. ʆʥʠ ʤʦʛʫʪ 

ʙʳʪʴ ʚʳʨʘʞʝʥʳ ʠ ʚ ʦʪʥʦʩʠʪʝʣʴʥʳʭ ʟʥʘʯʝʥʠʷʭ ʚʘʨʴʠʨʫʶʱʝʛʦ ʧʨʠʟʥʘʢʘ, ʪ.ʝ. ʚ 

ʜʦʣʷʭ ʝʜʠʥʠʮʳ ʠʣʠ ʞʝ ʚ ʧʨʦʮʝʥʪʘʭ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʦʙʱʝʡ ʯʠʩʣʝʥʥʦʩʪʠ ʚʘʨʠ-

ʘʥʪ ʜʘʥʥʦʡ ʩʦʚʦʢʫʧʥʦʩʪʠ. ɺ ʪʘʢʠʭ ʩʣʫʯʘʷʭ ʚʝʩʘ ʥʘʟʳʚʘʶʪʩʷ ʦʪʥʦʩʠʪʝʣʴʥʳʤʠ 

ʯʘʩʪʦʪʘʤʠ ʠʣʠ ʯʘʩʪʦʩʪʷʤʠ. ʉʫʤʤʘ ʯʘʩʪʦʩʪʝʡ, ʚʳʨʘʞʝʥʥʘʷ ʚ ʜʦʣʷʭ ʝʜʠʥʠʮʳ, 

ʨʘʚʥʷʝʪʩʷ ʝʜʠʥʠʮʝ (Ɇp/n = 1), ʘ ʩʫʤʤʘ ʯʘʩʪʦʩʪʝʡ, ʚʳʨʘʞʝʥʥʘʷ ʚ ʧʨʦʮʝʥʪʘʭ, ʨʘʚ-

ʥʘ 100 (100ÖɆp/n = 100). 

 



55 

ʇʦʩʪʨʦʝʥʠʝ ʚʘʨʠʘʮʠʦʥʥʳʭ ʨʷʜʦʚ 

ʀʟʚʝʩʪʥʦ ʜʚʘ ʚʠʜʘ ʚʘʨʠʘʮʠʦʥʥʳʭ ʨʷʜʦʚ: ʙʝʟʠʥʪʝʨʚʘʣʴʥʳʝ ʠ ʠʥʪʝʨʚʘʣʥɹʳʝ. 

ʅʦ, ʢʦʛʜʘ ʩʦʚʦʢʫʧʥʦʩʪʴ ʜʦʩʪʘʪʦʯʥʦ ʙʦʣʴʰʘʷ ʠʣʠ ʩʦʩʪʦʠʪ ʠʟ ʥʝʧʨʝʨʳʚʥʳʭ ʟʥʘʯʝ-

ʥʠʡ, ʙʝʟʠʥʪʝʨʚʘʣʴʥʳʡ ʚʘʨʠʘʮʠʦʥʥʳʡ ʨʷʜ ʧʣʦʭʦ ʦʪʨʘʞʘʝʪ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʚʘʨʴʠ-

ʨʦʚʘʥʠʷ ʧʨʠʟʥʘʢʦʚ. ɺ ʪʘʢʠʭ ʩʣʫʯʘʷʭ ʮʝʣʝʩʦʦʙʨʘʟʥʝʝ ʧʦʩʪʨʦʠʪʴ ʠʥʪʝʨʚʘʣʴʥʳʡ 

ʚʘʨʠʘʮʠʦʥʥʳʡ ʨʷʜ. ʊʝʭʥʠʢʘ ʧʦʩʪʨʦʝʥʠʷ ʪʘʢʦʛʦ ʨʷʜʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʩʣʝʜʫʶʱʝʤ. 

ɺʩʷ ʚʘʨʠʘʮʠʷ ʧʨʠʟʥʘʢʘ ʦʪ ʤʠʥʠʤʘʣʴʥʦʛʦ ʜʦ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʨʘʟʙʠʚʘʝʪʩʷ ʥʘ ʨʘʚ-

ʥʳʝ ʠʥʪʝʨʚʘʣʳ ʠʣʠ ʧʨʦʤʝʞʫʪʢʠ, ʥʘʟʳʚʘʝʤʳʝ ʪʘʢʞʝ ʢʣʘʩʩʘʤʠ. ɿʘʪʝʤ ʚʩʝ ʚʘʨʠʘʥ-

ʪʳ ʩʦʚʦʢʫʧʥʦʩʪʠ ʨʘʩʧʨʝʜʝʣʷʶʪʩʷ ʧʦ ʵʪʠʤ ʢʣʘʩʩʘʤ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʦʣʫʯʘʝʪʩʷ ʠʥ-

ʪʝʨʚʘʣʴʥʳʡ ʚʘʨʠʘʮʠʦʥʥʳʡ ʨʷʜ, ʚ ʢʦʪʦʨʦʤ ʯʘʩʪʦʪʳ (p) ʦʪʥʦʩʷʪʩʷ ʫʞʝ ʥʝ ʢ 

ʦʪʜʝʣʴʥʳʤ ʢʦʥʢʨʝʪʥʳʤ ʚʘʨʠʘʥʪʘʤ, ʢʘʢ ʚ ʙʝʟʠʥʪʝʨʚʘʣʴʥʦʤ ʚʘʨʠʘʮʠʦʥʥʳʤ ʨʷʜʫ, ʘ 

ʢ ʫʩʪʘʥʦʚʣʝʥʥʳʤ ʢʣʘʩʩʦʚʳʤ ʠʥʪʝʨʚʘʣʘʤ, ʪ.ʝ. ʦʢʘʟʳʚʘʶʪʩʷ ʯʘʩʪʦʪʘʤʠ ʥʝ ʚʘʨʠʘʥʪ, 

ʘ ʢʣʘʩʩʦʚ. ɼʣʷ ʵʪʦʛʦ ʦʧʨʝʜʝʣʷʝʤ ʯʠʩʣʦ ʢʣʘʩʩʦʚ ʧʦ ʬʦʨʤʫʣʝ ʂ = 1+3,32Ölgn  

(ʧʦ ʉʪʝʨʜʞʝʩʫ) ʠʣʠ ʧʦ ʊʘʙʣ. 2. ɿʘʪʝʤ ʦʧʨʝʜʝʣʷʝʤ R = xmax ï  xmin. 

ʅʘʭʦʜʠʤ ʰʠʨʠʥʫ ʢʣʘʩʩʦʚʦʛʦ ʠʥʪʝʨʚʘʣʘ h, ʧʦ ʬʦʨʤʫʣʝ h= R/(Kï1). 

ʅʘʭʦʜʠʤ ʥʠʞʥʶʶ ʛʨʘʥʠʮʫ ʧʝʨʚʦʛʦ ʢʣʘʩʩʘ ʧʦ ʬʦʨʤʫʣʝ xʥ = xmin ï 0,5Öh. 

ʊʘʙʣʠʮʘ 2 

ʆʙʲʝʤ ʚʙrʦʨʢʠ n ʏʠʩʣʦ ʢʣʘʩʩʦʚ ʂ 

6ï11 4 

12ï22 5 

23ï46 6 

47ï93 7 

94ï187 8 

188ï377 9 

378ï755 10 

756ï1515 11 

1516ï3050 12 

 

ʅʘʯʘʣʴʥʳʝ ʠ ʢʦʥʝʯʥʳʝ ʟʥʘʯʝʥʠʷ ʚʩʝʭ ʧʦʩʣʝʜʫʶʱʠʭ ʢʣʘʩʩʦʚ ʤʦʞʥʦ ʚʳ-

ʯʠʩʣʠʪʴ ʧʫʪʝʤ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʛʦ ʧʨʠʙʘʚʣʝʥʠʷ ʚʝʣʠʯʠʥʳ ʢʣʘʩʩʦʚʦʛʦ ʠʥʪʝʨʚʘʣʘ 

ʢ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʟʥʘʯʝʥʠʷʤ ʧʝʨʚʦʛʦ ʢʣʘʩʩʘ. 

ʇʨʠʤʝʨ ʧʦʩʪʨʦʝʥʠʷ ʠʥʪʝʨʚʘʣʴʥʦʛʦ ʚʘʨʠʘʮʠʦʥʥʦʛʦ ʨʷʜʘ: 

 

ʇʫʩʪʴ ʠʟʤʝʨʝʥ ʥʝʢʦʪʦʨʳʡ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʧʦʢʘʟʘʪʝʣʴ ʚ 30 ʨʝʛʠʦʥʘʭ: 

23 29 35 7 11 18 23 30 36 18 11 8 13 20 25 27 14 30 20 20 24 19 21 26 22 16 26 25 

33 27. 

ʈʘʩʩʪʘʚʠʤ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʜʘʥʥʳʝ ʚ ʚʦʟʨʘʩʪʘʶʱʝʤ ʧʦʨʷʜʢʝ: 

7 8 11 11 13 14 16 18 18 19 20 20 20 21 22 23 23 24 25 25 26 26 27 27 29 30 30 33 

35 36. 

ʇʦ ʪʘʙʣʠʮʝ 2 ʦʧʨʝʜʝʣʷʝʤ ʯʠʩʣʦ ʢʣʘʩʩʦʚ. 

ɼʣʷ n=30 ʯʠʩʣʦ ʢʣʘʩʩʦʚ K=6. ʅʘʡʜʝʤ ʤʠʥʠʤʘʣʴʥʦʝ ʠ ʤʘʢʩʠʤʘʣʴʥʦʝ ʟʥʘ-

ʯʝʥʠʷ ʚʘʨʠʘʥʪ: ʭmin=7, ʭmax=36. ʆʧʨʝʜʝʣʠʤ ʚʘʨʠʘʮʠʦʥʥʳʡ ʨʘʟʤʘʭ 

R= ʭmaxïʭmin=36ï7=29. 

ʆʧʨʝʜʝʣʠʤ ʚʝʣʠʯʠʥʫ ʢʣʘʩʩʦʚʦʛʦ ʠʥʪʝʨʚʘʣʘ: 85
51

29

1
,

K

R
==

-
= . 
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14927
2

1
min1 ,,xXH =-=-= ; 99927

2

1
min1 ,,xXB =+=+=  

ʆʙʦʙʱʠʤ ʧʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʚ ʪʘʙʣʠʮʝ: 

ʊʘʙʣʠʮʘ 3 
ʅʦʤʝʨʘ 

ʢʣʘʩʩʦʚ 

ʂʣʘʩʩʦʚʳʝ 

ʠʥʪʝʨʚʘʣʳ 

ʉʝʨʝʜʠʥʥʳʝ 

ʟʥʘʯʝʥʠʷ ʢʣʘʩʩʦʚ 
ʏʘʩʪʦʪʳ 

ʅʘʢʦʧʣʝʥʥʳʝ 

ʯʘʩʪʦʪʳ 

1 4,1ï9,9 7 2 2 

2 9,9ï15,7 12,8 4 6 

3 15,7ï21,5 18,6 8 14 

4 21,5ï27,3 24.4 10 24 

5 27,3ï33,1 30,2 4 28 

6 33,1ï38,9 36 2 30 

 

ɻʨʘʬʠʯʝʩʢʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʚʘʨʠʘʮʠʦʥʥʳʭ ʨʷʜʦʚ 

ɺʘʨʠʘʮʠʦʥʥʳʝ ʨʷʜʳ ʠʟʦʙʨʘʞʘʶʪ ʛʨʘʬʠʯʝʩʢʠ ʩ ʧʦʤʦʱʴʶ ʧʦʣʠʛʦʥʘ, ʛʠ-

ʩʪʦʛʨʘʤʤʳ ʠ ʢʫʤʫʣʷʪʳ. 

ɻʨʘʬʠʢ, ʥʘʟʳʚʘʝʤʳʡ ʛʠʩʪʦʛʨʘʤʤʦʡ, ʧʦʣʫʯʘʝʪʩʷ, ʝʩʣʠ ʚ ʧʨʷʤʦʫʛʦʣʴʥʦʡ ʩʠ-

ʩʪʝʤʝ ʢʦʦʨʜʠʥʘʪ ʦʪʣʦʞʠʪʴ ʧʦ ʦʩʠ ʘʙʩʮʠʩʩ ʛʨʘʥʠʮʳ ʢʣʘʩʩʦʚ, ʘ ʧʦ ʦʩʠ ʦʨʜʠʥʘʪ ð ʠʭ 

ʯʘʩʪʦʪʳ. ɻʠʩʪʦʛʨʘʤʤʘ ʥʘ ʨʠʩ.1 ʧʦʩʪʨʦʝʥʘ ʥʘ ʦʩʥʦʚʘʥʠʠ ʜʘʥʥʳʭ ʪʘʙʣʠʮʳ 3. 
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ʈʠʩ. 1. ɻʠʩʪʦʛʨʘʤʤʘ ʨʘʩʧʨʝʜʝʣʝʥʠʷ. 

ɽʩʣʠ ʩʝʨʝʜʠʥʥʳʝ ʪʦʯʢʠ ʚʝʨʰʠʥ ʧʨʷʤʦʫʛʦʣʴʥʠʢʦʚ ʛʠʩʪʦʛʨʘʤʤʳ ʩʦʝʜʠʥʠʪʴ 

ʤʝʞʜʫ ʩʦʙʦʡ, ʧʦʣʫʯʠʪʩʷ ʛʨʘʬʠʢ ʜʠʩʢʨʝʪʥʦʛʦ ʚʘʨʴʠʨʦʚʘʥʠʷ, ʥʘʟʳʚʘʝʤʳʡ ʧʦʣʠ-

ʛʦʥʦʤ ʨʘʩʧʨʝʜʝʣʝʥʠʷ. ɼʣʷ ʜʠʩʢʨʝʪʥʦʛʦ (ʙʝʟʠʥʪʝʨʚʘʣʴʥʦʛʦ) ʚʘʨʠʘʮʠʦʥʥʦʛʦ ʨʷʜʘ 

ʧʦʣʠʛʦʥ ʯʘʩʪʦʪ ð ʵʪʦ ʣʦʤʘʥʘʷ, ʦʪʨʝʟʢʠ ʢʦʪʦʨʦʡ ʩʦʝʜʠʥʷʶʪ ʪʦʯʢʠ (ʭ1, n1), (ʭ2, 

n2),é, (ʭk, nk). 
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ʈʠʩ.2. ʇʦʣʠʛʦʥ ʨʘʩʧʨʝʜʝʣʝʥʠʷ. 
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ʂʫʤʫʣʷʪʘ ð ʣʦʤʘʥʘʷ, ʩʦʝʜʠʥʷʶʱʘʷ ʪʦʯʢʠ, ʘʙʩʮʠʩʩʳ ʢʦʪʦʨʳʭ ð ʟʥʘʯʝʥʠʷ 

ʚʘʨʠʘʥʪ (ʩʝʨʝʜʠʥʥʳʝ ʟʥʘʯʝʥʠʷ ʨʷʜʘ), ʘ ʦʨʜʠʥʘʪʳ ð ʥʘʢʦʧʣʝʥʥʳʝ ʯʘʩʪʦʪʳ ʵʪʠʭ 

ʟʥʘʯʝʥʠʡ. 
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ʈʠʩ. 3. ʂʫʤʫʣʷʪʘ ʨʘʩʧʨʝʜʝʣʝʥʠʷ. 

 

ʏʠʩʣʦʚʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚʘʨʠʘʮʠʦʥʥʳʭ ʨʷʜʦʚ 

ʄʝʨʳ ʮʝʥʪʨʘʣʴʥʦʡ ʪʝʥʜʝʥʮʠʠ 

ʘ) ʉʨʝʜʥʝʝ ʘʨʠʬʤʝʪʠʯʝʩʢʦʝ ʚʘʨʠʘʮʠʦʥʥʦʛʦ ʨʷʜʘ ʥʘʭʦʜʠʪʩʷ ʧʦ ʬʦʨʤʫʣʝ  

ʭʩʨ= (ʭ1+ʭ2+ʭ3+ é+ʭn)/n. 

ʙ) ʄʦʜʘ ʜʠʩʢʨʝʪʥʦʛʦ ʚʘʨʠʘʮʠʦʥʥʦʛʦ ʨʷʜʘ ð ʵʪʦ ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ ʚʩʪʨʝʯʘ-

ʶʱʝʝʩʷ ʟʥʘʯʝʥʠʝ ʨʷʜʘ (ʄʦ). 

ʚ) ʄʝʜʠʘʥʘ ʜʠʩʢʨʝʪʥʦʛʦ ʚʘʨʠʘʮʠʦʥʥʦʛʦ ʨʷʜʘ ð ʩʨʝʜʥʠʡ ʯʣʝʥ ʫʧʦʨʷʜʦ-

ʯʝʥʥʦʛʦ ʜʠʩʢʨʝʪʥʦʛʦ ʚʘʨʠʘʮʠʦʥʥʦʛʦ ʨʷʜʘ (ʄʝ). ɽʩʣʠ ʚʘʨʠʘʥʪʦʚ ʯʝʪʥʦʝ ʢʦʣʠʯʝ-

ʩʪʚʦ, ʪʦ ʤʝʜʠʘʥʘ ð ʩʨʝʜʥʝʝ ʠʟ ʜʚʫʭ ʮʝʥʪʨʘʣʴʥʳʭ ʟʥʘʯʝʥʠʡ. 

ɼʣʷ ʠʥʪʝʨʚʘʣʴʥʦʛʦ ʚʘʨʠʘʮʠʦʥʥʦʛʦ ʨʷʜʘ ʤʝʜʠʘʥʘ ʤʦʞʝʪ ʙʳʪʴ ʥʘʡʜʝʥʘ ʩ 

ʧʦʤʦʱʴʶ ʢʫʤʫʣʷʪʳ, ʢʘʢ ʘʙʩʮʠʩʩʘ ʪʦʯʢʠ, ʦʨʜʠʥʘʪʘ ʢʦʪʦʨʦʡ ð n/2. ʄʦʜʘ ʠʥʪʝʨ-

ʚʘʣʴʥʦʛʦ ʚʘʨʠʘʮʠʦʥʥʦʛʦ ʨʷʜʘ ʤʦʞʝʪ ʙʳʪʴ ʧʨʠʙʣʠʞʝʥʥʦ ʥʘʡʜʝʥʘ ʩ ʧʦʤʦʱʴʶ ʛʠ-

ʩʪʦʛʨʘʤʤʳ (ʨʠʩ. 4). 

ʇʨʠ ʥʘʣʠʯʠʠ ʢʨʘʡʥʠʭ ʟʥʘʯʝʥʠʡ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʤʝʜʠʘʥʳ ʠ ʤʦʜʳ ʚ ʢʘʯʝ-

ʩʪʚʝ ʤʝʨʳ ʮʝʥʪʨʘʣʴʥʦʡ ʪʝʥʜʝʥʮʠʠ ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʝʝ, ʪʘʢ ʢʘʢ ʩʨʝʜʥʝʝ ʘʨʠʬʤʝ-

ʪʠʯʝʩʢʦʝ ʥʘʠʙʦʣʝʝ ʯʫʚʩʪʚʠʪʝʣʴʥʦ ʢ ʢʨʘʡʥʠʤ ʟʥʘʯʝʥʠʷʤ. 

 

 

 

 

 

 

 

 

ʈʠʩ.4. ʅʘʭʦʞʜʝʥʠʝ ʤʝʜʠʘʥʳ ʧʦ ʛʠʩʪʦʛʨʘʤʤʝ. 

 

ʄʦ 
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ʄʝʨʳ ʠʟʤʝʥʯʠʚʦʩʪʠ 

ʘ) ɺʘʨʠʘʮʠʦʥʥʳʡ ʨʘʟʤʘʭ R= ʭmaxïʭmin.. 

ʙ) ɼʠʩʧʝʨʩʠʷ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʥʘʭʦʜʠʪʩʷ ʧʦ ʬʦʨʤʫʣʝ: 2

1

1
)x(x

n
D ñð

n

i

i -= ä
=

. 

ʚ) ʉʪʘʥʜʘʨʪʥʦʝ (ʩʨʝʜʥʝʢʚʘʜʨʘʪʠʯʝʩʢʦʝ) ʦʪʢʣʦʥʝʥʠʝ: DS= . 

ʛ) ʢʦʵʬʬʠʮʠʝʥʪ ʚʘʨʠʘʮʠʠ: %
x

S
v

cp

100=  

 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʤʝʨʳ ʩʢʦʰʝʥʥʦʩʪʠ ʠ ʦʩʪʨʦʚʝʨʰʠʥʥʦʩʪʠ 

ʂʦʵʬʬʠʮʠʝʥʪ ʘʩʠʤʤʝʪʨʠʠ ʧʦʜʩʯʠʪʳʚʘʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ: ( )ä
=

-=
n

i

i xx
nS

A
1

3

3

1
 

ʂʦʵʬʬʠʮʠʝʥʪ ʵʢʩʮʝʩʩʘ: ( ) 3
1

1

4

4
--= ä

=

n

i

i xx
nS

E . 

ɽʩʣʠ ʧʦʩʪʨʦʝʥ ʠʥʪʝʨʚʘʣʴʥʳʡ ʚʘʨʠʘʮʠʦʥʥʳʡ ʨʷʜ, ʪʦ ʜʣʷ ʧʦʜʩʯʝʪʘ ʭʘʨʘʢ-

ʪʝʨʠʩʪʠʢ ʨʷʜʘ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ ʢʣʘʩʩʦʚ, ʫʤʥʦʞʘʷ ʠʭ ʥʘ 

ʯʘʩʪʦʪʫ ʢʣʘʩʩʘ. 

 

ɿʘʜʘʥʠʷ ʜʣʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʨʘʙʦʪʳ: 

1. ɼʘʥ ʨʷʜ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʭʦʟʷʡʩʪʚ ʧʦ ʢʦʣʠʯʝʩʪʚʫ ʨʘʙʦʯʠʭ ʥʘ 100 ʛʘ ʩ/ʭ 

ʫʛʦʜʠʡ (n=60). ʇʦʩʪʨʦʠʪʴ ʠʥʪʝʨʚʘʣʴʥʳʡ ʚʘʨʠʘʮʠʦʥʥʳʡ ʨʷʜ ʠ ʦʧʨʝʜʝʣʠʪʴ ʝʛʦ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ (ʤʝʨʳ ʮʝʥʪʨʘʣʴʥʦʡ ʪʝʥʜʝʥʮʠʠ, ʤʝʨʳ ʠʟʤʝʥʯʠʚʦʩʪʠ, ʩʢʦʰʝʥʥʦ-

ʩʪʠ ʠ ʦʩʪʨʦʚʝʨʰʠʥʥʦʩʪʠ). 

12, 6, 8, 6, 10, 11, 7, 10, 12, 8, 7, 7, 6, 7, 8, 6, 11, 9, 11, 9, 10, 11, 8, 10, 7, 8, 8, 8, 11, 

9, 8, 7, 5, 9, 7, 7 ,14, 11, 9 ,8 ,7, 5, 5, 10, 7, 7, 5, 8, 10, 10, 15, 10, 10, 13, 12, 11, 15, 

6, 13, 15. 

2. ʇʦ ʩʧʠʩʢʫ ʥʘ ʧʨʝʜʧʨʠʷʪʠʠ ʯʠʩʣʠʪʩʷ 100 ʨʘʙʦʯʠʭ, ʢʦʪʦʨʳʝ ʠʤʝʶʪ ʩʣʝ-

ʜʫʶʱʠʝ ʨʘʟʨʷʜʳ: 

1, 5, 2, 4, 3, 4, 6, 4, 5, 1, 1, 1, 1, 1, 1, 2, 2, 2, 3, 3, 4, 4, 5, 3, 4, 5, 2, 2, 1, 1, 4, 5, 5, 5, 

4, 3, 4, 6, 1, 2, 4, 4, 3, 5, 6, 4, 3, 3, 1, 3, 4, 3, 1, 2, 4, 4, 5, 6, 1, 3, 4, 5, 3, 4, 4, 3, 2, 6, 

1, 2, 4, 5, 3, 3, 2, 3, 6, 4, 3, 4, 5, 3, 3, 2, 6, 3, 3, 4, 5, 4, 4, 3, 3, 2, 1, 1, 6, 5, 4, 3. 

ʉʦʩʪʘʚʠʪʴ ʨʷʜ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʨʘʙʦʯʠʭ ʧʦ ʨʘʟʨʷʜʘʤ. ʅʘʡʪʠ ʥʘʢʦʧʣʝʥʥʳʝ 

ʯʘʩʪʦʪʳ ʠ ʯʘʩʪʦʩʪʠ. ɺʘʨʠʘʮʠʦʥʥʳʡ ʨʷʜ ʠʟʦʙʨʘʟʠʪʴ ʛʨʘʬʠʯʝʩʢʠ. ʆʧʨʝʜʝʣʠʪʴ ʭʘ-

ʨʘʢʪʝʨʠʩʪʠʢʠ ʨʷʜʘ. 

 

 

ɺʓɹʆʈʆʏʅʓʁ ʄɽʊʆɼ 

ʕʪʦʪ ʤʝʪʦʜ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ ʧʦ ʥʝʢʦʪʦʨʦʡ ʯʘʩʪʠ ʛʝʥʝʨʘʣʴʥʦʡ ʩʦʚʦʢʫʧʥʦ-

ʩʪʠ (ʚʳʙʦʨʢʠ) ʚʳʚʦʜʠʪʩʷ ʩʫʞʜʝʥʠʝ ʦ ʩʚʦʡʩʪʚʘʭ ʚʩʝʡ ʛʝʥʝʨʘʣʴʥʦʡ ʩʦʚʦʢʫʧʥʦʩʪʠ. 

ʉʫʱʝʩʪʚʫʶʪ ʩʣʝʜʫʶʱʠʝ ʪʠʧʳ ʚʳʙʦʨʦʢ: 

1. ʉʦʙʩʪʚʝʥʥʦ ʩʣʫʯʘʡʥʘʷ: ʘ) ʧʦʚʪʦʨʥʘʷ, ʙ) ʙʝʩʧʦʚʪʦʨʥʘʷ. 

2. ʊʠʧʠʯʝʩʢʘʷ ð ʛʝʥʝʨʘʣʴʥʘʷ ʩʦʚʦʢʫʧʥʦʩʪʴ ʨʘʟʙʠʚʘʝʪʩʷ (ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ) 

ʥʘ ʛʨʫʧʧʳ ʪʠʧʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ, ʟʘʪʝʤ ʚʳʙʦʨʢʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ ʢʘʞʜʦʡ ʠʟ ʥʠʭ. 

3. ʄʝʭʘʥʠʯʝʩʢʘʷ ð ʦʪʙʦʨ ʯʝʨʝʟ ʦʧʨʝʜʝʣʝʥʥʳʡ ʠʥʪʝʨʚʘʣ. 
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4. ʉʝʨʠʡʥʘʷ ð ʦʪʙʦʨ ʧʨʦʠʟʚʦʜʠʪʩʷ ʥʝ ʧʦ ʦʜʥʦʤʫ ʵʣʝʤʝʥʪʫ, ʘ ʩʝʨʠʷʤʠ ʜʣʷ 

ʧʨʦʚʝʜʝʥʠʷ ʩʧʣʦʰʥʦʛʦ ʦʙʩʣʝʜʦʚʘʥʠʷ. 

5. ʂʦʤʙʠʥʠʨʦʚʘʥʥʘʷ ð ʠʩʧʦʣʴʟʫʶʪʩʷ ʧʝʨʝʯʠʩʣʝʥʥʳʝ ʪʠʧʳ ʚʳʙʦʨʢʠ ʚ ʩʦ-

ʯʝʪʘʥʠʠ. 

 

ʊʦʯʝʯʥʳʝ ʦʮʝʥʢʠ 

ɺ ʢʘʯʝʩʪʚʝ ʪʦʯʝʯʥʳʭ ʦʮʝʥʦʢ ʠʩʧʦʣʴʟʫʶʪ ʯʘʱʝ ʚʩʝʛʦ ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ ʦʞʠ-

ʜʘʥʠʝ, ʜʠʩʧʝʨʩʠʶ ʠ ʪ.ʜ. 

ʊʦʯʝʯʥʘʷ ʦʮʝʥʢʘ ʛʝʥʝʨʘʣʴʥʦʡ ʩʦʚʦʢʫʧʥʦʩʪʠ ð ʵʪʦ ʯʠʩʣʦ, ʦʧʨʝʜʝʣʷʝʤʦʝ 

ʧʦ ʚʳʙʦʨʢʝ, ʜʣʷ ʝʝ ʦʙʦʟʥʘʯʝʥʠʷ ʠʩʧʦʣʴʟʫʝʪʩʷ ʩʠʤʚʦʣ Ū (ʪʝʪʪʘ). 

n

$
 ð ʪʦʯʝʯʥʘʷ ʦʮʝʥʢʘ ʚʳʙʦʨʢʠ. 

ʂʘʯʝʩʪʚʦ ʦʮʝʥʢʠ Ū ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʧʦ 3 ʩʚʦʡʩʪʚʘʤ: 

1. ʉʦʩʪʦʷʪʝʣʴʥʦʩʪʴ ð ʧʨʝʜʝʣ ʚʝʨʦʷʪʥʦʩʪʠ ʪʦʛʦ, ʯʪʦ ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ 

ʦʙʲʝʤʘ ʚʳʙʦʨʢʠ n, ʚʳʙʦʨʦʯʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʩʪʨʝʤʠʪʩʷ ʢ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʝ ʛʝʥʝʨʘʣʴʥʦʡ ʩʦʚʦʢʫʧʥʦʩʪʠ. 

2. ʅʝʩʤʝʱʝʥʥʦʩʪʴ. ʆʮʝʥʢʘ n

$
 ʥʘʟʳʚʘʝʪʩʷ ʥʝʩʤʝʱʝʥʥʦʡ, ʝʩʣʠ ʜʣʷ ʣʶʙʦʛʦ 

ʬʠʢʩʠʨʦʚʘʥʥʦʛʦ ʯʠʩʣʘ ʥʘʙʣʶʜʝʥʠʡ ʚʳʧʦʣʥʷʝʪʩʷ ʨʘʚʝʥʩʪʚʦ: ʄ(
$
)=Ū, ʛʜʝ n

$
 ð 

ʦʮʝʥʢʘ ʛʝʥʝʨʘʣʴʥʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ Ū. 

3. ʕʬʬʝʢʪʠʚʥʦʩʪʴ. ʅʝʩʤʝʱʝʥʥʘʷ ʦʮʝʥʢʘ n

$
 ʛʝʥʝʨʘʣʴʥʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

Ū ʙʫʜʝʪ ʥʘʟʳʚʘʪʴʩʷ ʥʝʩʤʝʱʝʥʥʦʡ ʵʬʬʝʢʪʠʚʥʦʡ, ʝʩʣʠ ʩʨʝʜʠ ʚʩʝʭ ʥʝʩʤʝʱʝʥʥʳʭ 

ʦʮʝʥʦʢ ʦʥʘ ʙʫʜʝʪ ʦʙʣʘʜʘʪʴ ʥʘʠʤʝʥʴʰʝʡ ʜʠʩʧʝʨʩʠʝʡ. 

 

ʆʰʠʙʢʠ ʚʳʙʦʨʢʠ 

ʏʝʤ ʤʝʥʴʰʝ ʨʘʟʥʦʩʪʴ n -
$

, ʪʝʤ ʪʦʯʥʝʝ ʦʮʝʥʢʘ. 

ɺʳʙʦʨʢʘ ʥʘʟʳʚʘʝʪʩʷ ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʦʡ, ʝʩʣʠ ʦʥʘ ʤʘʢʩʠʤʘʣʴʥʦ ʪʦʯʥʦ 

ʦʪʦʙʨʘʞʘʝʪ ʦʩʦʙʝʥʥʦʩʪʠ ʛʝʥʝʨʘʣʴʥʦʡ ʩʦʚʦʢʫʧʥʦʩʪʠ.  

ʆʰʠʙʢʠ ʚʳʙʦʨʢʠ ʚʦʟʥʠʢʘʶʪ ʚ ʨʝʟʫʣʴʪʘʪʝ: 

- ʤʘʣʦʛʦ ʦʙʲʝʤʘ ʚʳʙʦʨʢʠ; 

- ʙʦʣʴʰʦʛʦ ʨʘʟʙʨʦʩʘ ʧʨʠʟʥʘʢʘ; 

- ʥʝʧʨʘʚʠʣʴʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʤʝʪʦʜʘ ʦʙʩʣʝʜʦʚʘʥʠʷ (ʥʘʧʨʠʤʝʨ, ʩʫʙʲʝʢʪʠʚ-

ʥʦʩʪʴ ʠʩʩʣʝʜʦʚʘʪʝʣʷ). 

 

ʆʰʠʙʢʘ ʩʨʝʜʥʝʘʨʠʬʤʝʪʠʯʝʩʢʦʡ 

ʇʫʩʪʴ ʠʟ ʦʜʥʦʡ ʠ ʪʦʡ ʞʝ ʛʝʥʝʨʘʣʴʥʦʡ ʩʦʚʦʢʫʧʥʦʩʪʠ, ʨʘʩʧʨʝʜʝʣʝʥʥʦʡ ʧʦ 

ʥʦʨʤʘʣʴʥʦʤʫ ʟʘʢʦʥʫ, ʦʪʦʙʨʘʥʦ ʢʘʢʦʝ-ʪʦ ʢʦʣʠʯʝʩʪʚʦ ɖ ʥʝʟʘʚʠʩʠʤʳʭ ʚʳʙʦʨʦʢ ʧʦ 

n ʚʘʨʠʘʥʪ ʢʘʞʜʦʡ. ʉʨʝʜʥʝʝ ʘʨʠʬʤʝʪʠʯʝʩʢʦʝ ʵʪʠʭ ʚʳʙʦʨʦʢ nX......,X,X 21  ʙʫʜʝʪ ʚʘ-

ʨʴʠʨʦʚʘʪʴʩ ̫ʨʷʜʦʤ ʩ ʛʝʥʝʨʘʣʴʥʦʡ ʩʨʝʜʥʝʡ X . 

ʆʩʥʦʚʥʳʤ ʤʝʨʠʣʦʤ ʚʘʨʠʘʮʠʠ ʷʚʣʷʝʪʩʷ ʩʨʝʜʥʝʢʚʘʜʨʘʪʠʯʥʦʝ ʦʪʢʣʦʥʝʥʠʝ. 

ɺ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʩʪʘʪʠʩʪʠʢʝ ʜʦʢʘʟʘʥʦ, ʯʪʦ ʚʳʙʦʨʦʯʥʳʝ ʩʨʝʜʥʠʝ ʚʘʨʴʠʨʫʶʪʩ ̫

ʦʪʥʦʩʠʪʝʣʴʥʦ ʛʝʥʝʨʘʣʴʥʦʛʦ ʧʘʨʘʤʝʪʨʘ ʚ n-ʨʘʟ ʤʝʥʴʰʝ, ʯʝʤ ʦʪʜʝʣʴʥʳʝ ʚʘʨʠʘʥʪʳ 

ʛʝʥʝʨʘʣʴʥʦʡ ʩʦʚʦʢʫʧʥʦʩʪʠ. ʊʦʛʜʘ ʦʰʠʙʢʘ ʩʨʝʜʥʝʡ ʘʨʠʬʤʝʪʠʯʝʩʢʦʡ mx ʧʨʠ ʩʣʫ-

ʯʘʡʥʦʤ ʧʦʚʪʦʨʥʦʤ ʦʪʙʦʨʝ ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ: 
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n

s
mx

2

= . 

ʇʨʠ ʙʦʣʴʰʠʭ ʚʳʙʦʨʢʘʭ (n>300), n , 1-n  ʥʝ ʨʘʟʣʠʯʘʶʪʩʷ. 

ʀʥʪʝʨʚʘʣʴʥʦʡ ʥʘʟʳʚʘʶʪ ʦʮʝʥʢʫ, ʢʦʪʦʨʘʷ ʦʧʨʝʜʝʣʷʝʪʩʷ ʜʚʫʤʷ ʯʠʩʣʘʤʠ ð 

ʛʨʘʥʠʮʘʤʠ ʠʥʪʝʨʚʘʣʘ. ʆʥʘ ʧʦʟʚʦʣʷʝʪ ʦʪʚʝʪʠʪʴ ʥʘ ʚʦʧʨʦʩ: ʚʥʫʪʨʠ ʢʘʢʦʛʦ ʠʥʪʝʨ-

ʚʘʣʘ ʠ ʩ ʢʘʢʦʡ ʚʝʨʦʷʪʥʦʩʪʴʶ ʥʘʭʦʜʠʪʩʷ ʥʝʠʟʚʝʩʪʥʦʝ ʟʥʘʯʝʥʠʝ ʦʮʝʥʠʚʘʝʤʦʛʦ ʧʘ-

ʨʘʤʝʪʨʘ ʛʝʥʝʨʘʣʴʥʦʡ ʩʦʚʦʢʫʧʥʦʩʪʠ. 

ʇʨʝʜʝʣʴʥʫʶ ʦʰʠʙʢʫ ʚʳʙʦʨʢʠ ʤʦʞʥʦ ʧʦʜʩʯʠʪʘʪʴ ʧʦ ʬʦʨʤʫʣʝ: D=tmx,  

ʛʜʝ t ð ʥʦʨʤʠʨʦʚʘʥʥʦʝ ʦʪʢʣʦʥʝʥʠʝ ð çʢʦʵʬʬʠʮʠʝʥʪ ʜʦʚʝʨʠʷè, ʟʘʚʠʩʷʱʠʡ  

ʦʪ ʚʝʨʦ̫ ʪʥʦʩʪʠ, ʩ ʢʦʪʦʨʦʡ ʛʘʨʘʥʪʠʨʫʝʪʩʷ ʧʨʝʜʝʣʴʥʘʷ ʦʰʠʙʢʘ ʚʳʙʦʨʢʠ. 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʪʝʦʨʝʤʳ ʇ.ʃ. ʏʝʙʳʰʝʚʘ ʤʦʞʥʦ ʫʪʚʝʨʞʜʘʪʴ, ʯʪʦ 

[ ] (t)XXP ñð. =¢- . ʅʘʠʙʦʣʝʝ ʯʘʩʪʦ ʚʩʪʨʝʯʘʶʱʠʝʩʷ ʟʥʘʯʝʥʠʷ ʬʫʥʢʮʠʠ ʌ(t) 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 4. ʇʨʝʜʝʣʴʥʘʷ ʦʰʠʙʢʘ ʚʳʙʦʨʢʠ ʤʦʞʝʪ ʙʳʪʴ ʦʧʨʝʜʝʣʝʥʘ 

ʩ ʦʧʨʝʜʝʣʝʥʥʦʡ ʜʦʣʝʡ ʚʝʨʦʷʪʥʦʩʪʠ. ɿʥʘʯʝʥʠʷ ʬʫʥʢʮʠʠ ʃʘʧʣʘʩʘ ʦʧʨʝʜʝʣʷʶʪ ʵʪʫ 

ʚʝʨʦʷʪʥʦʩʪʴ. ʈʘʥʝʝ ʨʘʩʩʯʠʪʘʥʥʳʝ ʟʥʘʯʝʥʠʷ ʦʰʠʙʢʠ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʚʝʨʦʷʪʥʦʩʪʠ 

ʧʨʠ t=1. 

ʊʘʙʣʠʮʘ 4. 

t 1,000 1,960 2,000 2,580 3,000 

ʌ 0,683 0,950 0,954 0,990 0,997 

 

ʊʦʛʜʘ ʧʨʝʜʝʣʴʥʘʷ ʦʰʠʙʢʘ ʩʨʝʜʥʝʛʦ ʜʣʷ ʧʦʚʪʦʨʥʦʡ ʚʳʙʦʨʢʠ ʨʘʚʥʘ: 

n

s
ttmx

2

==  

 

 

ʇʨʝʜʝʣʴʥʘʷ ʦʰʠʙʢʘ ʩʨʝʜʥʝʛʦ ʜʣʷ ʙʝʩʧʦʚʪʦʨʥʦʡ ʚʳʙʦʨʢʠ: 

ö
÷

õ
æ
ç

å
-=

N

n

n

s
tx 1

2

 

ʊʦʛʜʘ xxxxx cp. +¢¢-  

ʇʨʠʤʝʨ 1. 

ʄʝʪʦʜʦʤ ʩʣʫʯʘʡʥʦʡ ʧʦʚʪʦʨʥʦʡ ʚʳʙʦʨʢʠ ʙʳʣʦ ʚʟʷʪʦ ʜʣʷ ʧʨʦʚʝʨʢʠ ʥʘ ʚʝʩ 

200 ʰʪʫʢ ʜʝʪʘʣʝʡ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʙʳʣ ʫʩʪʘʥʦʚʣʝʥ ʩʨʝʜʥʠʡ ʚʝʩ ʜʝʪʘʣʠ x=30 ʛʨ., 

ʧʨʠ S=4 ʛʨ. ʈʘʩʩʯʠʪʘʪʴ ʩʨʝʜʥʶʶ ʦʰʠʙʢʫ ʚʳʙʦʨʢʠ ʩ ʚʝʨʦʷʪʥʦʩʪʴʶ 0,954. 

ʈʝʰʝʥʠʝ. 

ʉ ʚʝʨʦʷʪʥʦʩʪʴʶ ʌ=0,954 ʪʨʝʙʫʝʪʩʷ ʦʧʨʝʜʝʣʠʪʴ ʧʨʝʜʝʣʳ, ʚ ʢʦʪʦʨʳʭ ʥʘʭʦ-

ʜʠʪʩʷ ʩʨʝʜʥʠʡ ʚʝʩ ʜʝʪʘʣʠ ʛʝʥʝʨʘʣʴʥʦʡ ʩʦʚʦʢʫʧʥʦʩʪʠ. 

ʇʨʝʜʝʣʴʥʘʷ ʦʰʠʙʢʘ ʚʳʙʦʨʢʠ ʜʣʷ ʩʨʝʜʥʝʡ, ʧʨʠ ʧʦʚʪʦʨʥʦʤ ʦʪʙʦʨʝ, ʨʘʩʩʯʠ-

ʪʳʚʘʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ: 

n

s
tx

2

= . 
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ɽʩʣʠ ʜʣʷ ʥʘʰʝʡ ʟʘʜʘʯʠ, ʪʦ t=2, 5602802 ..*x == . ʊʦʛʜʘ ʜʦʚʝʨʠʪʝʣʴʥʳʡ ʠʥ-

ʪʝʨʚʘʣ ʜʣʷ ʩʨʝʜʥʝʡ ʙʫʜʝʪ ʨʘʩʩʯʠʪʳʚʘʪʴʩʷ ʧʦ ʬʦʨʤʫʣʝ: 

56304429

5603056030

,x,

,x,-

xxxxx

cp.

cp.

cp.

¢¢

+¢¢

+¢¢-

, 

 

ʈʘʩʯʝʪ ʯʠʩʣʝʥʥʦʩʪʠ ʚʳʙʦʨʢʠ ʧʦ ʬʦʨʤʫʣʝ ʙʝʩʧʦʚʪʦʨʥʦʛʦ 

ʠ ʧʦʚʪʦʨʥʦʛʦ ʩʣʫʯʘʡʥʦʛʦ ʦʪʙʦʨʘ 

ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʣʝʜʫʝʪ ʚʳʷʩʥʠʪʴ ʥʝʦʙʭʦ-

ʜʠʤʫʶ ʯʠʩʣʝʥʥʦʩʪʴ ʚʳʙʦʨʢʠ ʠʟ ʛʝʥʝʨʘʣʴʥʦʡ ʩʦʚʦʢʫʧʥʦʩʪʠ, ʯʪʦʙʳ ʦʙʝʩʧʝʯʠʪʴ 

ʝʝ ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʦʩʪʴ. ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ n ʥʝʦʙʭʦʜʠʤʦ ʟʘʜʘʪʴ ʥʘʜʝʞʥʦʩʪʴ, ʜʦ-

ʚʝʨʠʪʝʣʴʥʫʶ ʚʝʨʦʷʪʥʦʩʪʴ ʌ(t) ʦʮʝʥʢʠ ʠ ʪʦʯʥʦʩʪʴ (ʧʨʝʜʝʣʴʥʫʶ ʦʰʠʙʢʫ ʚʳʙʦʨʢʠ 

D). ɼʣʷ ʨʘʩʯʝʪʘ ʥʝʦʙʭʦʜʠʤʦʡ ʯʠʩʣʝʥʥʦʩʪʠ ʚʳʙʦʨʢʠ ʩʣʝʜʫʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʣʝ-

ʜʫʶʱʠʝ ʬʦʨʤʫʣʳ: 

ʧʨʠ ʧʦʚʪʦʨʥʦʤ ʦʪʙʦʨʝ 2

22St
n=  

ʜʣʷ ʙʝʩʧʦʚʪʦʨʥʦʛʦ ʦʪʙʦʨʘ: 222

22

StN

NSt
n

+
=  

ʇʘʨʘʤʝʪʨ S ʥʝ ʠʟʚʝʩʪʝʥ ʜʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʠ ʜʣʷ ʚʳʙʦʨʢʠ, ʥʠ ʜʣʷ ʛʝʥʝ-

ʨʘʣʴʥʦʡ ʩʦʚʦʢʫʧʥʦʩʪʠ. ʇʦʵʪʦʤʫ ʥʘ ʧʨʘʢʪʠʢʝ ʧʦʣʴʟʫʶʪʩʷ ʣʠʙʦ ʜʘʥʥʳʤʠ ʧʨʝʜʳ-

ʜʫʱʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʣʠʙʦ ʧʠʣʦʪʘʞʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʣʠʙʦ ʧʨʝʜʧʦʣʘʛʘʷ ʨʘʩ-

ʧʨʝʜʝʣʝʥʠʝ ʙʣʠʟʢʠʤ ʢ ʥʦʨʤʘʣʴʥʦʤʫ: 

6

minmax xx
S

-
= , 

ʣʠʙʦ ʧʨʦʙʥʦ ʠʩʩʣʝʜʫʶʪ ʥʝʢʦʪʦʨʦʝ ʢʦʣʠʯʝʩʪʚʦ ʜʘʥʥʳʭ ʠ ʧʦʜʩʯʠʪʳʚʘʶʪ ʜʠʩʧʝʨ-

ʩʠʶ ʠ ʩʨʝʜʥʝʢʚʘʜʨʘʪʠʯʝʩʢʦʝ ʦʪʢʣʦʥʝʥʠʝ ʵʪʠʭ ʟʥʘʯʝʥʠʡ. 

ʇʨʠʤʝʨ 2. 

ɺ ʨʘʡʦʥʝ ʧʨʦʞʠʚʘʝʪ 2000 ʩʝʤʝʡ. ɺ ʧʦʨʷʜʢʝ ʩʣʫʯʘʡʥʦʡ ʙʝʩʧʦʚʪʦʨʥʦʡ ʚʳ-

ʙʦʨʢʠ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ ʦʧʨʝʜʝʣʠʪʴ ʩʨʝʜʥʠʡ ʨʘʟʤʝʨ ʩʝʤʴʠ ʧʨʠ ʫʩʣʦʚʠʠ, ʯʪʦ 

ʦʰʠʙʢʘ ʚʳʙʦʨʦʯʥʦʡ ʩʨʝʜʥʝʡ ʥʝ ʜʦʣʞʥʘ ʧʨʝʚʳʰʘʪʴ 0,8 ʯʝʣʦʚʝʢʘ, ʘ ʩʨʝʜʥʝʢʚʘʜ-

ʨʘʪʠʯʝʩʢʦʝ ʦʪʢʣʦʥʝʥʠʝ ʨʘʚʥʦ 2 ʩ ʚʝʨʦʷʪʥʦʩʪʴʶ 0,954. 

ʈʝʰʝʥʠʝ: 

N=2000, D=0,8, S=2, ʨ=0,954, ʘ ʟʥʘʯʠʪ, t=2, ʧʦʵʪʦʤʫ 24
22200080

200022
222

22

=
+

=
,

n  

 

ɿʘʜʘʥʠʷ ʜʣʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʨʘʙʦʪʳ 

1. ɺ ʧʦʨʷʜʢʝ ʩʣʫʯʘʡʥʦʡ ʧʦʚʪʦʨʥʦʡ ʚʳʙʦʨʢʠ ʙʳʣʦ ʦʙʩʣʝʜʦʚʘʥʦ 900 ʜʝʨʝ-

ʚʴʝʚ, ʧʦ ʵʪʠʤ ʜʘʥʥʳʤ ʫʩʪʘʥʦʚʣʝʥ ʩʨʝʜʥʠʡ ʜʠʘʤʝʪʨ ʦʜʥʦʛʦ ʜʝʨʝʚʘ 235 ʤʤ ʠ 

ʩʨʝʜʥʝʝ ʢʚʘʜʨʘʪʠʯʝʩʢʦʝ ʦʪʢʣʦʥʝʥʠʝ, ʨʘʚʥʦʝ 27 ʤʤ. ʉ ʚʝʨʦʷʪʥʦʩʪʴʶ 0,683 ʦʧʨʝ-

ʜʝʣʠʪʝ ʛʨʘʥʠʮʳ, ʚ ʢʦʪʦʨʳʭ ʙʫʜʝʪ ʥʘʭʦʜʠʪʴʩʷ ʩʨʝʜʥʠʡ ʜʠʘʤʝʪʨ ʜʝʨʝʚʴʝʚ ʚ ʛʝʥʝ-

ʨʘʣʴʥʦʡ ʩʦʚʦʢʫʧʥʦʩʪʠ. 

2. ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʩʨʝʜʥʝʛʦ ʨʘʟʤʝʨʘ ʚʢʣʘʜʘ ʚʢʣʘʜʯʠʢʦʚ ʩʙʝʨʙʘʥʢʘ, ʛʜʝ 

ʯʠʩʣʦ ʚʢʣʘʜʯʠʢʦʚ ʨʘʚʥʦ 5000, ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʝʩʪʠ ʚʳʙʦʨʢʫ ʣʠʮʝʚʳʭ ʩʯʝʪʦʚ 
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ʤʝʪʦʜʦʤ ʤʝʭʘʥʠʯʝʩʢʦʛʦ ʦʪʙʦʨʘ. ʇʨʝʜʚʘʨʠʪʝʣʴʥʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʩʨʝʜʥʝʝ 

ʢʚʘʜʨʘʪʠʯʝʩʢʦʝ ʦʪʢʣʦʥʝʥʠʝ ʨʘʟʤʝʨʦʚ ʚʢʣʘʜʦʚ ʩʦʩʪʘʚʣʷʝʪ 120 ʨʫʙ. ʆʧʨʝʜʝʣʠʪʝ 

ʥʝʦʙʭʦʜʠʤʫʶ ʯʠʩʣʝʥʥʦʩʪʴ ʚʳʙʦʨʢʠ ʧʨʠ ʫʩʣʦʚʠʠ, ʯʪʦ ʩ ʚʝʨʦʷʪʥʦʩʪʴʶ 0,954 

ʦʰʠʙʢʘ ʚʳʙʦʨʢʠ ʥʝ ʧʨʝʚʳʩʠʪ 10 ʨʫʙ. 

3. ɼʣʷ ʫʩʪʘʥʦʚʣʝʥʠʷ ʩʨʝʜʥʝʛʦ ʚʦʟʨʘʩʪʘ 50 ʪʳʩ. ʯʠʪʘʪʝʣʝʡ ʙʠʙʣʠʦʪʝʢʠ 

ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʝʩʪʠ ʚʳʙʦʨʢʫ ʠʟ ʯʠʪʘʪʝʣʴʩʢʠʭ ʢʘʨʪʦʯʝʢ ʤʝʪʦʜʦʤ ʤʝʭʘʥʠʯʝʩʢʦ-

ʛʦ ʦʪʙʦʨʘ. ʇʨʝʜʚʘʨʠʪʝʣʴʥʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʩʨʝʜʥʝʝ ʢʚʘʜʨʘʪʠʯʝʩʢʦʝ ʦʪʢʣʦʥʝ-

ʥʠʝ ʚʦʟʨʘʩʪʘ ʯʠʪʘʪʝʣʝʡ ʨʘʚʥʦ 10 ʛʦʜʘʤ. ʆʧʨʝʜʝʣʠʪʝ ʥʝʦʙʭʦʜʠʤʫʶ ʯʠʩʣʝʥʥʦʩʪʴ 

ʚrʙʦʨʢʠ ʧʨʠ ʫʩʣʦʚʠʠ, ʯʪʦ ʩ ʚʝʨʦʷʪʥʦʩʪʴʶ 0,997 ʦʰʠʙʢʘ ʚʳʙʦʨʢʠ ʥʝ ʧʨʝʚʳʩʠʪ 

ʜʚʫʭ ʣʝʪ. 

 

 

ʅʆʈʄɸʃʔʅʆɽ ʈɸʉʇʈɽɼɽʃɽʅʀɽ 

ʂʨʠʚʘʷ ʥʦʨʤʘʣʴʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ (ʨʠʩ. 5ʘ ʩʤ. ʥʠʞʝ) ʘʥʘʣʠʪʠʯʝʩʢʠ ʦʧʠ-

ʩʳʚʘʝʪʩʷ ʫʨʘʚʥʝʥʠʝʤ: 
2

50

2

1 ö
÷

õ
æ
ç

å-
Ö-

Ö
Ö

=

Mx
,

eu    (1) 

ʛʜʝ u ð ʚʳʩʦʪʘ ʢʨʠʚʦʡ ʥʘʜ ʣʶʙʳʤ ʟʘʜʘʥʥʳʤ ʟʥʘʯʝʥʠʝʤ ʭ; 

s ð ʩʪʘʥʜʘʨʪʥʦʝ ʦʪʢʣʦʥʝʥʠʝ; 

ʭ ð ʟʥʘʯʝʥʠʝ ʚʘʨʠʘʥʪʳ; 

ʄ ð ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ ʦʞʠʜʘʥʠʝ, ʠʣʠ ʩʨʝʜʥʝʝ ʘʨʠʬʤʝʪʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ; 

p ð ʯʠʩʣʦ ʧʠ, ʨʘʚʥʦʝ 3,142; 

ʝ ð ʦʩʥʦʚʘʥʠʝ ʥʘʪʫʨʘʣʴʥʦʛʦ ʣʦʛʘʨʠʬʤʘ, ʨʘʚʥʦʝ 2,718. 

ʀʟ ʵʪʦʡ ʬʦʨʤʫʣʳ ʚʠʜʥʦ, ʯʪʦ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʟʥʘʯʝʥʠʡ s ʠ M ʤʦʞʝʪ ʩʫʱʝ-

ʩʪʚʦʚʘʪʴ ʙʝʩʢʦʥʝʯʥʦʝ ʤʥʦʞʝʩʪʚʦ ʢʨʠʚʳʭ ʥʦʨʤʘʣʴʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ. ɺʳʨʘʞʝ-

ʥʠʝ (xïM)/s, ʚʭʦʜʷʱʝʝ ʚ ʩʦʩʪʘʚ ʬʦʨʤʫʣʳ, ʥʘʟʳʚʘʝʪʩʷ ʥʦʨʤʠʨʦʚʘʥʥʳʤ ʦʪʢʣʦʥʝ-

ʥʠʝʤ ʠ ʦʙʦʟʥʘʯʘʝʪʩʷ ʙʫʢʚʦʡ t. ʅʦʨʤʠʨʦʚʘʥʥʦʝ ʦʪʢʣʦʥʝʥʠʝ ʧʦʢʘʟʳʚʘʝʪ ʥʘ 

ʩʢʦʣʴʢʦ ʩʠʛʤ (s) (ʪ.ʝ. ʝʜʠʥʠʮ ʤʝʨʳ, ʢʦʪʦʨʦʡ ʩʣʫʞʠʪ ʩʨʝʜʥʝʝ ʢʚʘʜʨʘʪʠʯʝʩʢʦʝ ʦʪ-

ʢʣʦʥʝʥʠʝ) ʪʘ ʠʣʠ ʠʥʘʷ ʚʘʨʠʘʥʪʘ ʩʦʚʦʢʫʧʥʦʩʪʠ ʦʪʢʣʦʥʷʝʪʩʷ ʦʪ ʩʨʝʜʥʝʛʦ ʫʨʦʚʥʷ 

ʚʘʨʴʠʨʫʶʱʝʛʦ ʧʨʠʟʥʘʢʘ. 

  
ʈʠʩ. 5ʘ. ʂʨʠʚʘʷ ʥʦʨʤʘʣʴʥʦʛʦ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ (M=7; s=2) 

ʈʠʩ. 5ʙ. ʂʨʠʚʘʷ ʥʦʨʤʘʣʴʥʦʛʦ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ (M=0; s=1) 
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ɺʚʝʜʝʤ ʦʙʦʟʥʘʯʝʥʠʝ t = (xïM)/s ʚ ʬʦʨʤʫʣʫ (1). ʊʦʛʜʘ ʦʥʘ ʧʨʠʤʝʪ ʚʠʜ: 
250

2

1 t,åu -Ö
Ö

=    (2) 

ʀʟ ʚʩʝʛʦ ʤʥʦʞʝʩʪʚʘ ʢʨʠʚʳʭ ʥʦʨʤʘʣʴʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʚʳʙʝʨʝʤ ʢʨʠʚʫʶ, 

ʜʣʷ ʢʦʪʦʨʦʡ ʄ=0 ʠ s=1. ɿʘʤʝʥʠʚ u ʥʘ f(t) ʧʦʣʫʯʠʤ ʬʦʨʤʫʣʫ: 
250

2

1 t,ef(t) -Ö=     (3) 

ɿʜʝʩʴ t ð ʩʣʫʯʘʡʥʘʷ ʚʝʣʠʯʠʥʘ, ʜʣʷ ʢʦʪʦʨʦʡ ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ ʦʞʠʜʘʥʠʝ 

ʨʘʚʥʦ ʥʫʣʶ, ʘ ʩʨʝʜʥʝʝ ʢʚʘʜʨʘʪʠʯʝʩʢʦʝ ʦʪʢʣʦʥʝʥʠʝ ð ʝʜʠʥʠʮʝ. ɻʨʘʬʠʢ ʫʨʘʚʥʝ-

ʥʠʷ (3) ʜʣʷ ʄ=0 ʠ s=1 ʷʚʣʷʝʪʩʷ ʪʘʢʞʝ ʢʨʠʚʦʡ ʥʦʨʤʘʣʴʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ (ʨʠʩ. 

5ʙ) ʠ ʥʘʟʳʚʘʝʪʩʷ ʝʜʠʥʠʯʥʦʡ ʥʦʨʤʘʣʴʥʦʡ ʢʨʠʚʦʡ. ɽʜʠʥʠʯʥʘʷ ʥʦʨʤʘʣʴʥʘʷ ʢʨʠʚʘʷ 

ð ʦʩʦʙʘʷ ʢʨʠʚʘʷ, ʪʘʢ ʢʘʢ ʝʝ ʚʳʙʨʘʣʠ ʢʘʢ ʩʪʘʥʜʘʨʪ ʥʦʨʤʘʣʴʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ. 

ʇʣʦʱʘʜʴ ʧʦʜ ʢʨʠʚʦʡ (ʨʠʩ. 5ʙ), ʦʧʠʩʳʚʘʝʤʦʡ ʫʨʘʚʥʝʥʠʝʤ (8), ʨʘʚʥʘ ʝʜʠ-

ʥʠʮʝ. ɽʩʣʠ ʝʝ ʧʨʠʥʷʪʴ ʟʘ 100%, ʪʦ ʜʣʷ ʟʥʘʯʝʥʠʡ t ʚ ʧʨʝʜʝʣʘʭ: 

ʦʪ ï1 ʜʦ +1 ʨʘʩʧʦʣʦʞʝʥʦ 68,3% ʚʩʝʡ ʧʣʦʱʘʜʠ; 

ʦʪ ï2 ʜʦ +2 ʨʘʩʧʦʣʦʞʝʥʦ 95,4% ʚʩʝʡ ʧʣʦʱʘʜʠ; 

ʦʪ ï3 ʜʦ +3 ʨʘʩʧʦʣʦʞʝʥʦ 99,7% ʚʩʝʡ ʧʣʦʱʘʜʠ. 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʚʝʨʦʷʪʥʦʩʪʴ p ʣʶʙʦʡ ʚʘʨʠʘʥʪʳ ʥʦʨʤʘʣʴʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝ-

ʥʠʷ ʥʘʭʦʜʠʪʩʷ ʚ ʧʨʝʜʝʣʘʭ: 

ʦʪ ï1 ʜʦ +1 ʨʘʚʥʘ 0,683; 

ʦʪ ï2 ʜʦ +2 ʨʘʚʥʘ 0,954; 

ʦʪ ï3 ʜʦ +3 ʨʘʚʥʘ 0,997. 

ʕʪʠ ʚʳʚʦʜʳ ʤʦʞʥʦ ʨʘʩʧʨʦʩʪʨʘʥʠʪʴ ʠ ʥʘ ʣʶʙʦʝ ʥʦʨʤʘʣʴʥʦʝ ʨʘʩʧʨʝʜʝʣʝ-

ʥʠʝ ʩ ʤʘʪʝʤʘʪʠʯʝʩʢʠʤ ʦʞʠʜʘʥʠʝʤ ʄ ʠ ʩʨʝʜʥʠʤ ʢʚʘʜʨʘʪʠʯʝʩʢʠʤ ʦʪʢʣʦʥʝʥʠʝʤ s. 

ɼʣʷ ʣʶʙʦʛʦ ʥʦʨʤʘʣʴʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ (ʨʠʩ. 5): 

1) 68,3% ʧʣʦʱʘʜʠ ʧʦʜ ʢʨʠʚʦʡ ʣʝʞʠʪ ʚ ʧʨʝʜʝʣʘʭ ʦʪ ʄïs ʜʦ ʄ+s, 

2) 95,4% ʧʣʦʱʘʜʠ ʧʦʜ ʢʨʠʚʦʡ ʣʝʞʠʪ ʚ ʧʨʝʜʝʣʘʭ ʦʪ ʄï2s ʜʦ ʄ+2s, 

3) 99,7% ʧʣʦʱʘʜʠ ʧʦʜ ʢʨʠʚʦʡ ʣʝʞʠʪ ʚ ʧʨʝʜʝʣʘʭ ʦʪ ʄï3s ʜʦ ʄ+3s. 

ʕʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʩʣʫʯʘʡʥʘʷ ʚʝʣʠʯʠʥʘ ʭ ʥʘʭʦʜʠʪʩʷ ʚ ʜʠʘʧʘʟʦʥʝ: 

Mïs < x < M+s ʩ ʚʝʨʦʷʪʥʦʩʪʴʶ ʨ=0,683; 

Mï2s < x < M+2s ʩ ʚʝʨʦʷʪʥʦʩʪʴʶ ʨ=0,954; 

Mï3s < x < M+3s c ʚʝʨʦʷʪʥʦʩʪʴʶ ʨ=0,997. 

 

ʇʨʦʚʝʨʢʘ ʥʦʨʤʘʣʴʥʦʩʪʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʧʨʠʟʥʘʢʘ 

ʧʦ ʧʦʢʘʟʘʪʝʣʷʤ ʘʩʠʤʤʝʪʨʠʠ ʠ ʵʢʩʮʝʩʩʘ 

ʆʮʝʥʢʫ ʥʘ ʥʦʨʤʘʣʴʥʦʩʪʴ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʧʨʠʟʥʘʢʦʚ ʤʦʞʥʦ ʧʨʦʠʟʚʝʩʪʠ ʠ 

ʧʦ ʚʝʣʠʯʠʥʝ ʧʦʢʘʟʘʪʝʣʝʡ ʘʩʠʤʤʝʪʨʠʠ ʠ ʵʢʩʮʝʩʩʘ. ʇʦʢʘʟʘʪʝʣʠ ʘʩʠʤʤʝʪʨʠʠ ʠ ʵʢʩ-

ʮʝʩʩʘ ʚʳʯʠʩʣʷʶʪʩʷ ʧʦ ʠʟʚʝʩʪʥʳʤ ʬʦʨʤʫʣʘʤ: 
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ʂʘʢ ʠ ʜʨʫʛʠʝ ʚʳʙʦʨʦʯʥʳʝ ʧʦʢʘʟʘʪʝʣʠ, ʘʩʠʤʤʝʪʨʠʷ ʠ ʵʢʩʮʝʩʩ ʷʚʣʷʶʪʩʷ ʚʝ-

ʣʠʯʠʥʘʤʠ ʩʣʫʯʘʡʥʳʤʠ. ʇʦʵʪʦʤʫ ʥʝʦʙʭʦʜʠʤʘ ʩʪʘʪʠʩʪʠʯʝʩʢʘʷ ʦʮʝʥʢʘ ʜʦʩʪʦʚʝʨ-

ʥʦʩʪʠ ʠʭ ʚʳʙʦʨʦʯʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ. 
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ʇʦʢʘʟʘʪʝʣʠ ʘʩʠʤʤʝʪʨʠʠ ʠ ʵʢʩʮʝʩʩʘ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʜʦʩʪʦʚʝʨʥʦʤ ʦʪʣʠ-

ʯʠʠ ʵʤʧʠʨʠʯʝʩʢʠʭ ʨʘʩʧʨʝʜʝʣʝʥʠʡ ʦʪ ʥʦʨʤʘʣʴʥʦʛʦ ʚ ʪʦʤ ʩʣʫʯʘʝ, ʝʩʣʠ ʦʥʠ ʧʨʝ-

ʚʳʰʘʶʪ ʢʨʠʪʠʯʝʩʢʠʝ ʟʥʘʯʝʥʠʷ. ʂʨʠʪʠʯʝʩʢʠʝ ʟʥʘʯʝʥʠʷ ʤʦʞʥʦ ʚʳʯʠʩʣʠʪʴ ʧʦ 

ʬʦʨʤʫʣʘʤ, ʧʨʝʜʣʦʞʝʥʥʳʤ ɽ.ʀ. ʇʫʩʪʳʣʴʥʠʢʦʤ: 
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Exêð , 

ʛʜʝ n ð ʢʦʣʠʯʝʩʪʚʦ ʥʘʙʣʶʜʝʥʠʡ. 

ɽʩʣʠ ɸsɻʤʧ>ɸsʢʨ ʠ ɽxɻʤʧ>ɽxʢʨ, ʪʦ ʵʤʧʠʨʠʯʝʩʢʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʦʪʣʠʯʘʝʪʩʷ 

ʦʪ ʥʦʨʤʘʣʴʥʦʛʦ. 

 

 

ʉʊɸʊʀʉʊʀʏɽʉʂɸʗ ʇʈʆɺɽʈʂɸ ɻʀʇʆʊɽɿ 

ʉʪʘʪʠʩʪʠʯʝʩʢʦʡ ʛʠʧʦʪʝʟʦʡ ʥʘʟʳʚʘʝʪʩʷ ʚʩʷʢʦʝ ʚʳʩʢʘʟʳʚʘʥʠʝ ʦ ʛʝʥʝʨʘʣʥɹʦʡ 

ʩʦʚʦʢʫʧʥʦʩʪʠ, ʧʨʦʚʝʨʷʝʤʦʝ ʧʦ ʚʳʙʦʨʢʝ. ʉʪʘʪʠʩʪʠʯʝʩʢʠʝ ʛʠʧʦʪʝʟʳ ʜʝʣʷʪʩʷ ʥʘ: 

1) ʇʘʨʘʤʝʪʨʠʯʝʩʢʠʝ ð ʵʪʦ ʛʠʧʦʪʝʟʳ, ʩʬʦʨʤʫʣʠʨʦʚʘʥʥʳʝ ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʘ-

ʨʘʤʝʪʨʦʚ (ʩʨʝʜʥʝʛʦ ʟʥʘʯʝʥʠʷ, ʜʠʩʧʝʨʩʠʠ ʠ ʪ.ʜ.) ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʠʟʚʝʩʪʥʦʛʦ ʚʠʜʘ; 

2) ʅʝʧʘʨʘʤʝʪʨʠʯʝʩʢʠʝ ð ʵʪʦ ʛʠʧʦʪʝʟʳ, ʩʬʦʨʤʫʣʠʨʦʚʘʥʥʳʝ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʚʠʜʘ ʨʘʩʧʨʝʜʝʣʝʥʠʷ (ʥʘʧʨʠʤʝʨ, ʦʧʨʝʜʝʣʝʥʠʝ ʧʦ ʚʳʙʦʨʢʝ ʩʪʝʧʝʥʠ ʥʦʨʤʘʣʴʥʦʩʪʠ 

ʛʝʥʝʨʘʣʴʥʦʡ ʩʦʚʦʢʫʧʥʦʩʪʠ). 

ʇʨʦʮʝʩʩ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʳʙʦʨʢʠ ʜʣʷ ʧʨʦʚʝʨʢʠ ʛʠʧʦʪʝʟʳ ʥʘʟʳʚʘʝʪʩʷ ʩʪʘ-

ʪʠʩʪʠʯʝʩʢʠʤ ʜʦʢʘʟʘʪʝʣʴʩʪʚʦʤ. ʆʩʥʦʚʥʫʶ ʚʳʜʚʠʛʘʝʤʫʶ ʛʠʧʦʪʝʟʫ ʥʘʟʳʚʘʶʪ ʥʫ-

ʣʝʚʦʡ ʅ0. ʅʘʨʷʜʫ ʩ ʥʫʣʝʚʦʡ ʛʠʧʦʪʝʟʦʡ ʨʘʩʩʤʘʪʨʠʚʘʶʪ ʝʡ ʘʣʴʪʝʨʥʘʪʠʚʥʫʶ ʅ1. 

ʇʘʨʘʤʝʪʨʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ð ʵʪʦ ʪʝ ʤʝʪʦʜʳ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʢʦʪʦʨʳʭ ʦʩʥʦ-

ʚʘʥʦ ʥʘ ʟʥʘʥʠʠ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʟʘʢʦʥʘ ʨʘʩʧʨʝʜʝʣʝʥʠʷ. ʅʝʧʘʨʘʤʝʪʨʠʯʝʩʢʠʝ ʤʦʛʫʪ 

ʧʨʠʤʝʥʷʪʴʩʷ ʧʨʠ ʣʶʙʦʤ ʟʘʢʦʥʝ ʨʘʩʧʨʝʜʝʣʝʥʠʷ. 

 

ʉʪʘʪʠʩʪʠʯʝʩʢʠʝ ʢʨʠʪʝʨʠʠ 

ʉʪʘʪʠʩʪʠʯʝʩʢʠʡ ʢʨʠʪʝʨʠʡ ð ʵʪʦ ʨʝʰʘʶʱʝʝ ʧʨʘʚʠʣʦ, ʦʙʝʩʧʝʯʠʚʘʶʱʝʝ 

ʧʨʠʥʷʪʠʝ ʠʩʪʠʥʥʦʡ ʠ ʦʪʢʣʦʥʝʥʠʝ ʣʦʞʥʦʡ ʛʠʧʦʪʝʟʳ ʩ ʚʳʩʦʢʦʡ ʪʦʯʥʦʩʪʴʶ. 

ʉʪʘʪʠʩʪʠʯʝʩʢʠʝ ʢʨʠʪʝʨʠʠ ʦʟʥʘʯʘʶʪ ʤʝʪʦʜ ʨʘʩʯʝʪʘ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʯʠʩʣʘ, 

ʧʦ ʟʥʘʯʝʥʠʶ ʢʦʪʦʨʦʛʦ ʤʦʞʥʦ ʩʫʜʠʪʴ ʦ ʧʦʜʪʚʝʨʞʜʝʥʠʠ ʠʣʠ ʦʪʢʣʦʥʝʥʠʠ ʪʦʡ ʠʣʠ 

ʠʥʦʡ ʛʠʧʦʪʝʟʳ. 

ʂʦʛʜʘ ʤʳ ʛʦʚʦʨʠʤ, ʯʪʦ ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʨʘʟʣʠʯʠʡ ʦʧʨʝʜʝʣʷʣʦʩʴ ʧʦ t ʢʨʠʪʝ-

ʨʠʶ ʉʪʴʶʜʝʥʪʘ, ʪʦ ʵʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʧʦʜʩʯʠʪʘʥʦ t-ʬʘʢʪʠʯʝʩʢʦʝ ʦʧʨʝʜʝʣʝʥʥʦʝ 

ʯʠʩʣʦ, ʨʘʩʩʯʠʪʘʥʥʦʝ ʧʦ ʵʪʦʤʫ ʤʝʪʦʜʫ. 

ɺ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʢʨʠʪʠʯʝʩʢʠʝ ʟʥʘʯʝʥʠʷ ʟʘʚʠʩʷʪ ʦʪ ʢʦʣʠʯʝʩʪʚʘ 

ʥʘʙʣʶʜʝʥʠʡ ʠ ʦʪ ʢʦʣʠʯʝʩʪʚʘ ʩʪʝʧʝʥʝʡ ʩʚʦʙʦʜʳ, ʢʦʪʦʨʳʝ ʦʙʦʟʥʘʯʘʶʪʩʷ ʢʘʢ V ʠʣʠ 

ɖ. 

V=n1 ð 1 (n1 ð ʢʦʣʠʯʝʩʪʚʦ ʠʥʪʝʨʚʘʣʦʚ). 

ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʠʩʩʣʝʜʦʚʘʥʠʡ ʫʨʦʚʥʝʤ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʟʥʘʯʠʤʦʩʪʠ ʥʘʟʳ-

ʚʘʝʪʩʷ ʯʠʩʣʦ, ʨʘʚʥʦʝ ʚʝʨʦʷʪʥʦʩʪʠ, ʩ ʢʦʪʦʨʦʡ ʤʳ ʦʪʢʣʦʥʷʝʤ H0. ʅʘʧʨʠʤʝʨ, ʢʦʛʜʘ 

ʤʳ ʫʢʘʟʳʚʘʝʤ, ʯʪʦ ʨʘʟʣʠʯʠʝ ʜʦʩʪʦʚʝʨʥʦ ʥʘ 1% ʫʨʦʚʥʝ ʟʥʘʯʠʤʦʩʪʠ, ʪ.ʝ. pÒ0,01 ʪʦ 

ʠʤʝʝʤ ʚ ʚʠʜʫ, ʯʪʦ ʚʝʨʦʷʪʥʦʩʪʴ ʪʦʛʦ, ʯʪʦ ʨʘʟʣʠʯʠʷ ʥʝʜʦʩʪʦʚʝʨʥʳ ʨʘʚʥʘ 0,01. 
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ɺʳʷʚʣʝʥʠʝ ʨʘʟʣʠʯʠʡ ʚ ʫʨʦʚʥʝ ʠʩʩʣʝʜʫʝʤʦʛʦ ʧʨʠʟʥʘʢʘ 

ʂʨʠʪʝʨʠʡ U ʄʘʥʥʘ-ʋʠʪʥʠ 

ʂʨʠʪʝʨʠʡ ʄʘʥʥʘ-ʋʠʪʥʠ ʧʨʠʤʝʥʷʝʪʩʷ ʜʣʷ ʥʝʩʚʷʟʘʥʥʳʭ ʚʳʙʦʨʦʢ ʠ ʷʚʣʷʝʪ-

ʩʷ ʥʝʧʘʨʘʤʝʪʨʠʯʝʩʢʠʤ ʢʨʠʪʝʨʠʝʤ. ʕʪʦʪ ʢʨʠʪʝʨʠʡ ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʦʮʝʥʢʠ ʨʘʟ-

ʣʠʯʠʡ ʤʝʞʜʫ ʜʚʫʤʷ ʚʳʙʦʨʢʘʤʠ ʧʦ ʫʨʦʚʥʶ ʢʘʢʦʛʦ-ʣʠʙʦ ʧʨʠʟʥʘʢʘ, ʢʦʣʠʯʝʩʪʚʝʥ-

ʥʦ ʠʟʤʝʨʝʥʥʦʛʦ. ʆʥ ʧʦʟʚʦʣʷʝʪ ʚʳʷʚʣʷʪʴ ʨʘʟʣʠʯʠʷ ʠ ʤʝʞʜʫ ʤʘʣʳʤʠ ʚʳʙʦʨʢʘʤʠ. 

ɼʣʷ ʦʮʝʥʢʠ ʧʦ ʵʪʦʤʫ ʢʨʠʪʝʨʠʶ ʚʩʝ ʚʘʨʠʘʥʪʳ ʧʨʠʟʥʘʢʘ ʩʨʘʚʥʠʚʘʝʤʳʭ ʩʦʚʦʢʫʧ-

ʥʦʩʪʝʡ ʨʘʥʞʠʨʫʶʪ ʚ ʦʜʠʥ ʦʙʱʠʡ ʨʷʜ ʠ ʥʘʭʦʜʷʪ ʠʭ ʨʘʥʛʠ. ʈʘʥʛʠ ʥʘʭʦʜʷʪ ʧʦ ʩʣʝ-

ʜʫʶʱʠʤ ʧʨʘʚʠʣʘʤ: ʤʝʥʴʰʝʤʫ ʟʥʘʯʝʥʠʶ ʥʘʯʠʩʣʷʝʪʩʷ ʤʝʥʴʰʠʡ ʨʘʥʛ. ʅʘʠʤʝʥʴ-

ʰʝʤʫ ʟʥʘʯʝʥʠʶ ʥʘʯʠʩʣʷʝʪʩʷ ʨʘʥʛ 1. ɽʩʣʠ ʥʝʩʢʦʣʴʢʦ ʟʥʘʯʝʥʠʡ ʨʘʚʥʳ, ʪʦ ʠʤ 

ʥʘʯʠʩʣʷʝʪʩʷ ʨʘʥʛ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʡ ʩʦʙʦʡ ʩʨʝʜʥʝʝ ʠʟ ʪʝʭ ʨʘʥʛʦʚ, ʢʦʪʦʨʳʝ ʦʥʠ 

ʧʦʣʫʯʠʣʠ ʙʳ, ʝʩʣʠ ʙʳ ʦʥʠ ʥʝ ʙʳʣʠ ʨʘʚʥʳ.  

ɿʘʪʝʤ ʨʘʥʛʠ ʩʫʤʤʠʨʫʶʪ ʦʪʜʝʣʴʥʦ ʧʦ ʢʘʞʜʦʡ ʚʳʙʦʨʢʝ. ɽʩʣʠ ʩʨʘʚʥʠʚʘʝʤʳʝ 

ʚʳʙʦʨʢʠ ʩʦʚʝʨʰʝʥʥʦ ʥʝ ʦʪʣʠʯʘʶʪʩʷ ʦʜʥʘ ʦʪ ʜʨʫʛʦʡ, ʪʦ ʠ ʩʫʤʤʳ ʠʭ ʨʘʥʛʦʚ 

ʜʦʣʞʥʳ ʙʳʪʴ ʨʘʚʥʳ ʤʝʞʜʫ ʩʦʙʦʡ. ɺ ʧʨʦʪʠʚʥʦʤ ʩʣʫʯʘʝ ʪʘʢʦʝ ʨʘʚʝʥʩʪʚʦ ʥʘʙʣʶ-

ʜʘʪʴʩʷ ʥʝ ʙʫʜʝʪ. ʀ ʯʝʤ ʟʥʘʯʠʪʝʣʴʥʝʝ ʨʘʩʭʦʞʜʝʥʠʝ ʤʝʞʜʫ ʚʳʙʦʨʢʘʤʠ, ʪʝʤ ʙʦʣʴ-

ʰʝ ʨʘʟʥʠʮʘ ʤʝʞʜʫ ʩʫʤʤʘʤʠ ʠʭ ʨʘʥʛʦʚ. ɸ ʪʘʢ ʢʘʢ ʫʢʘʟʘʥʥʳʝ ʨʘʟʣʠʯʠʷ ʤʦʛʫʪ 

ʙʳʪʴ ʩʣʫʯʘʡʥʳʤʠ, ʦʥʠ ʦʮʝʥʠʚʘʶʪʩʷ ʩ ʧʦʤʦʱʴʶ ʢʨʠʪʝʨʠʷ, ʢʦʪʦʨʳʡ ʚʳʯʠʩʣʷʝʪʩʷ 

ʧʦ ʩʣʝʜʫʶʱʝʡ ʬʦʨʤʫʣʝ: 

Uʬ = (n1 Ö n2) + nx Ö (nx+1)/2 ï Tx , 

ʛʜʝ n1 ʠ n2 ð ʢʦʣʠʯʝʩʪʚʦ ʠʩʧʳʪʫʝʤʳʭ ʚ ʚʳʙʦʨʢʘʭ 1 ʠ 2; 

Tx ð ʙʦʣʴʰʘʷ ʠʟ ʨʘʥʛʦʚʳʭ ʩʫʤʤ; 

nx ð ʦʙʲʝʤ ʚʳʙʦʨʢʠ ʩ ʙʦʣʴʰʝʡ ʩʫʤʤʦʡ ʨʘʥʛʦʚ. 

ɺʳʯʠʩʣʝʥʥʦʝ ʬʘʢʪʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ (Uʬ) ʩʨʘʚʥʠʚʘʝʪʩʷ ʩ ʪʘʙʣʠʯʥʳʤ ʩʪʘʥ-

ʜʘʨʪʥʳʤ (Ust) ʟʥʘʯʝʥʠʝʤ. ʇʨʠ ʵʪʦʤ ʤʦʞʝʪ ʙʳʪʴ: 

1) Uʬ > Ust ð ʨʘʟʣʠʯʠʷ ʦʪʩʫʪʩʪʚʫʶʪ; 

2) Uʬ ¢ Ust0,05 ð ʨʘʟʣʠʯʠʷ ʜʦʩʪʦʚʝʨʥʳ ʥʘ ʫʨʦʚʥʝ ʨ=0,05; 

3) Uʬ ¢ Ust0,01 ð ʨʘʟʣʠʯʠʷ ʜʦʩʪʦʚʝʨʥʳ ʥʘ ʫʨʦʚʥʝ ʨ=0,01.  

ʇʨʠʤʝʨ 1. ʋ ʜʚʫʭ ʛʨʫʧʧ ʩʪʫʜʝʥʪʦʚ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ (ʫ 

ʬʠʟʠʢʦʚ ʠ ʧʩʠʭʦʣʦʛʦʚ) ʙʳʣ ʠʟʤʝʨʝʥ ʫʨʦʚʝʥʴ ʚʝʨʙʘʣʴʥʦʛʦ (ɺʀ) ʠ ʥʝʚʝʨʙʘʣʥɹʦʛʦ 

(ʅɺʀ) ʠʥʪʝʣʣʝʢʪʘ ʩ ʧʦʤʦʱʴʶ ʤʝʪʦʜʠʢʠ ɼ. ɺʝʢʩʣʝʨʘ, ʨʝʟʫʣʴʪʘʪʳ ʠʟʤʝʨʝʥʠʷ ɺʀ 

ʢʦʪʦʨʳʭ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʘʭ 5 ʠ 6. 

ʊʘʙʣʠʮʘ 5 

ʌʠʟʠʢʠ 

NN 1 2 3 4 5 6 7 8 9 10 11 12 13 14 

ʇʦʢʘ-

ʟʘʪ. 

ɺʀ 

132 134 124 132 135 132 131 132 121 127 136 129 136 136 

 

ʊʘʙʣʠʮʘ 6 

ʇʩʠʭʦʣʦʛʠ 

NN 1 2 3 4 5 6 7 8 9 10 11 12 

ʇʦʢʘ-

ʟʘʪ. 

ɺʀ 

126 127 132 120 119 126 120 123 120 116 123 115 
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ʈʝʰʝʥʠʝ. 

ɻʠʧʦʪʝʟʘ ʅ0 ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ ʩʪʫʜʝʥʪʳ-ʬʠʟʠʢʠ ʥʝ ʧʨʝʚʦʩʭʦʜʷʪ ʩʪʫʜʝʥ-

ʪʦʚ-ʧʩʠʭʦʣʦʛʦʚ ʧʦ ʫʨʦʚʥʶ ʚʝʨʙʘʣʴʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ. 

ɿʘʥʝʩʝʤ ʚʩʝ ʧʦʢʘʟʘʪʝʣʠ ʚ ʪʘʙʣʠʮʫ (ʪʘʙʣ. 7) ʚ ʚʦʟʨʘʩʪʘʶʱʝʤ ʧʦʨʷʜʢʝ, ʦʪ-

ʤʝʯʘʷ ʧʨʠʥʘʜʣʝʞʥʦʩʪʴ ʢʘʞʜʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʢ ʪʦʡ ʠʣʠ ʠʥʦʡ ʛʨʫʧʧʝ. ʉʥʠʟʫ ʧʦʢʘ-

ʟʘʪʝʣʝʡ ʧʨʦʩʪʘʚʠʤ ʨʘʥʛʠ. ɽʩʣʠ ʥʝʩʢʦʣʴʢʦ ʧʦʢʘʟʘʪʝʣʝʡ ʠʤʝʶʪ ʦʜʠʥʘʢʦʚʳʝ ʟʥʘ-

ʯʝʥʠʷ, ʪʦ ʦʥʠ ʚʩʝ ʜʦʣʞʥʳ ʠʤʝʪʴ ʦʜʠʥʘʢʦʚʳʝ ʨʘʥʛʠ. ɼʣʷ ʵʪʦʛʦ ʩʢʣʘʜʚrʘʝʤ ʚʩʝ 

ʧʦʨʷʜʢʦʚʳʝ ʥʦʤʝʨʘ ʠʩʧʳʪʫʝʤʳʭ ʩ ʦʜʠʥʘʢʦʚʳʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʠ ʜʝʣʠʤ ʥʘ ʠʭ 

ʯʠʩʣʦ. ʄʳ ʧʦʣʫʯʠʤ ʫʩʨʝʜʥʝʥʥʳʝ ʨʘʥʛʠ ʜʣʷ ʦʜʠʥʘʢʦʚʳʭ ʧʦʢʘʟʘʪʝʣʝʡ. ʇʦʩʣʝ 

ʵʪʦʛʦ ʦʧʨʝʜʝʣʷʝʤ ʩʫʤʤʫ ʨʘʥʛʦʚ ʜʣʷ ʧʝʨʚʦʡ ʠ ʜʣʷ ʚʪʦʨʦʡ ʛʨʫʧʧ. 

ɼʣʷ ʩʪʫʜʝʥʪʦʚ-ʧʩʠʭʦʣʦʛʦʚ Sr1 = 93,5. 

ɼʣʷ ʩʪʫʜʝʥʪʦʚ-ʬʠʟʠʢʦʚ Sr2 = 257,5. 

ʊʘʙʣʠʮʘ 7 

NN 1 2 3 4 5 6 7 8 9 10 11 12 13 

ʇʦʢ. 115 116 119 120 120 120 121 123 123 124 126 126 127 

ʈʘʥʛ 1 2 3 5 5 5 7 8,5 8,5 10 11,5 11,5 13,5 

ʂʦʜ       ʬ   ʬ    

 

NN 14 15 16 17 18 19 20 21 22 23 24 25 26 

ʇʦʢ. 127 129 131 132 132 132 132 132 134 135 136 136 136 

ʈʘʥʛ 13.5 15 16 19 19 19 19 19 22 23 25 25 25 

ʂʦʜ ʬ ʬ ʬ ʬ ʬ ʬ ʬ  ʬ ʬ ʬ ʌ ʬ 

 

ʆʧʨʝʜʝʣʠʤ ʟʥʘʯʝʥʠʝ ʢʨʠʪʝʨʠʷ Uʬ 
( )

5155257
2

11414
1412 ,,Uô =-

+Ö
+Ö=  

ʇʦ ʪʘʙʣʠʮʝ 9 (ʩʤ. ʇʨʠʣʦʞʝʥʠʝ 2) ʜʣʷ n1 = 14 ʠ n2 = 12, Ust = 51 ʜʣʷ ʨ=0,05 

ʠ Ust = 38 ʜʣʷ ʨ=0,01. 

ɿʜʝʩʴ Uʬ < Ust, ʪʦ ʝʩʪʴ ʚʳʙʦʨʢʠ ʦʪʣʠʯʘʶʪʩʷ, ʩʪʫʜʝʥʪʳ-ʬʠʟʠʢʠ ʧʦ ʚʝʨ-

ʙʘʣʴʥʦʤʫ ʠʥʪʝʣʣʝʢʪʫ ʧʨʝʚʦʩʭʦʜʷʪ ʩʪʫʜʝʥʪʦʚ-ʧʩʠʭʦʣʦʛʦʚ ʩ ʜʦʩʪʦʚʝʨʥʦʩʪʴʶ 

ʨ=0,01. 

 

ʆʮʝʥʢʘ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʩʜʚʠʛʘ ʚ ʟʥʘʯʝʥʠʷʭ ʠʩʩʣʝʜʫʝʤʦʛʦ ʧʨʠʟʥʘʢʘ 

ʊ-ʢʨʠʪʝʨʠʡ ɺʠʣʢʦʢʩʦʥʘ 

ɼʘʥʥʳʡ ʢʨʠʪʝʨʠʡ ʧʨʠʤʝʥʷʝʪʩʷ ʜʣʷ ʩʦʧʦʩʪʘʚʣʝʥʠʷ ʧʦʢʘʟʘʪʝʣʝʡ ʠʟʤʝʨʝʥ-

ʥʳʭ ʚ ʜʚʫʭ ʨʘʟʥʳʭ ʫʩʣʦʚʠʷʭ ʥʘ ʦʜʥʦʡ ʠ ʪʦʡ ʞʝ ʚʳʙʦʨʢʝ. ʆʥ ʧʦʟʚʦʣʷʝʪ ʫʩʪʘʥʦ-

ʚʠʪʴ ʥʝ ʪʦʣʴʢʦ ʥʘʧʨʘʚʣʝʥʥʦʩʪʴ ʠʟʤʝʥʝʥʠʡ, ʥʦ ʠ ʠʭ ʚʳʨʘʞʝʥʥʦʩʪʴ, ʪ.ʝ. ʷʚʣʷʝʪʩʷ 

ʣʠ ʩʜʚʠʛ ʧʦʢʘʟʘʪʝʣʝʡ ʚ ʢʘʢʦʤ-ʪʦ ʦʜʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʙʦʣʝʝ ʠʥʪʝʥʩʠʚʥʳʤ, ʯʝʤ ʚ 

ʜʨʫʛʦʤ. 

ɻʠʧʦʪʝʟʳ 

ʅ0: ʀʥʪʝʥʩʠʚʥʦʩʪʴ ʩʜʚʠʛʦʚ ʚ ʪʠʧʠʯʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʥʝ ʧʨʝʚʦʩʭʦʜʠʪ ʠʥ-

ʪʝʥʩʠʚʥʦʩʪʠ ʩʜʚʠʛʦʚ ʚ ʥʝʪʠʧʠʯʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ. 

ʅ1: ʀʥʪʝʥʩʠʚʥʦʩʪʴ ʩʜʚʠʛʦʚ ʚ ʪʠʧʠʯʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʧʨʝʚʳʰʘʝʪ ʠʥʪʝʥ-

ʩʠʚʥʦʩʪʴ ʩʜʚʠʛʦʚ ʚ ʥʝʪʠʧʠʯʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ. 
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ɼʘʥʥʳʡ ʤʝʪʦʜ ʧʨʠʤʝʥʷʝʪʩʷ ʧʨʠ ʦʙʲʝʤʝ ʚʳʙʦʨʢʠ 5<n<50. ɽʩʣʠ ʩʜʚʠʛʘ ʥʝ 

ʧʨʦʠʟʦʰʣʦ, ʪʦ ʪʘʢʠʝ ʜʘʥʥʳʝ ʠʩʢʣʶʯʘʶʪʩʷ ʠʟ ʨʘʩʩʤʦʪʨʝʥʠʷ. 

ɼʘʥʥʳʡ ʤʝʪʦʜ ʩʦʩʪʦʠʪ ʚ ʩʣʝʜʫʶʱʝʤ:  

- ʦʧʨʝʜʝʣʷʝʪʩʷ ʨʘʟʥʦʩʪʴ ʤʝʞʜʫ ʟʥʘʯʝʥʠʷʤʠ ʚʦ ʚʪʦʨʦʤ ʠ ʧʝʨʚʦʤ ʟʘʤʝʨʘʭ; 

- ʦʧʨʝʜʝʣʷʝʪʩʷ ʪʠʧʠʯʥʦʩʪʴ ʩʜʚʠʛʘ (ʚ ʧʦʣʦʞʠʪʝʣʴʥʫʶ ʠʣʠ ʦʪʨʠʮʘʪʝʣʴʥʫʶ 

ʩʪʦʨʦʥʫ); 

- ʥʘʭʦʜʷʪ ʨʘʥʛʠ ʘʙʩʦʣʶʪʥʳʭ ʚʝʣʠʯʠʥ ʵʪʠʭ ʩʜʚʠʛʦʚ; 

- ʧʦʜʩʯʠʪʳʚʘʝʪʩʷ ʩʫʤʤʘ ʨʘʥʛʦʚ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʩʜʚʠʛʘʤ ʚ ʥʝʪʠʧʠʯʥʦʤ 

ʥʘʧʨʘʚʣʝʥʠʠ; 

- ʥʘʡʜʝʥʥʘʷ ʩʫʤʤʘ ʨʘʥʛʦʚ ʩʨʘʚʥʠʚʘʝʪʩʷ ʩ ʢʨʠʪʠʯʝʩʢʦʡ, ʝʩʣʠ ʊɻʤʧ ¢ ʊʢʨʠʪ., 

ʪʦ ʩʜʚʠʛ ʚ çʪʠʧʠʯʥʫʶè ʩʪʦʨʦʥʫ ʧʦ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʜʦʩʪʦʚʝʨʥʦ ʧʨʝʦʙʣʘʜʘʝʪ. 

ʇʨʠʤʝʨ 2. 

ɺ ʚʳʙʦʨʢʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʩʣʫʞʘʱʠʭ ʛ. ʂʘʟʘʥʠ ʠʟʤʝʨʷʣʩʷ ʫʨʦʚʝʥʴ ʵʤʦ-

ʮʠʦʥʘʣʴʥʦʡ ʥʘʧʨʷʞʝʥʥʦʩʪʠ ʜʦ ʠ ʧʦʩʣʝ ʧʨʦʚʝʜʝʥʠʷ ʫʯʝʙʥʳʭ ʟʘʥʷʪʠʡ ʚ ʀʥʩʪʠʪʫ-

ʪʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʩʣʫʞʙʳ ʧʨʠ ʇʨʝʟʠʜʝʥʪʝ ʈʊ. ʇʦʜʪʚʝʨʜʠʣʘʩʴ ʣʠ ʛʠʧʦʪʝʟʘ 

ʵʢʩʧʝʨʠʤʝʥʪʘʪʦʨʦʚ ʦ ʪʦʤ, ʯʪʦ ʧʨʦʚʝʜʝʥʠʝ ʫʯʝʙʥʳʭ ʟʘʥʷʪʠʡ ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʦ-

ʚʳʰʝʥʠʶ ʫʨʦʚʥʷ ʵʤʦʮʠʦʥʘʣʴʥʦʡ ʥʘʧʨʷʞʝʥʥʦʩʪʠ? ɼʘʥʥʳʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙ-

ʣʠʮʝ 8. 

 

ʈʝʰʝʥʠʝ: 

ʂʘʢ ʚʠʜʠʤ ʠʟ ʪʘʙʣʠʮʳ 8 (ʩʤ. ʥʠʞʝ) ʪʠʧʠʯʥʳʤ ʷʚʣʷʝʪʩʷ ʩʜʚʠʛ ʚ ʦʪʨʠʮʘ-

ʪʝʣʴʥʫʶ ʩʪʦʨʦʥʫ, ʥʝʪʠʧʠʯʥʳʤ ð ʚ ʧʦʣʦʞʠʪʝʣʴʥʫʶ. ʉʫʤʤʘ ʨʘʥʛʦʚ ʥʝʪʠʧʠʯʥʳʭ 

ʩʜʚʠʛʦʚ ʨʘʚʥʘ: 

ʊ=1+2,5+7=10,5. 

ʊʘʙʣʠʮʘ 8 

ʂʦʜ ʠʤʝʥʠ ʠʩ-

ʧʳʪʫʝʤʦʛʦ 

ʋʨʦʚʝʥʴ ʵʤʦʮʠʦʥʘʣʴʥʦʡ 

ʥʘʧʨʷʞʝʥʥʦʩʪʠ 
ʈʘʟʥʦʩʪʴ 

ɸʙʩʦʣʶʪʥʦʝ 

ʟʥʘʯʝʥʠʝ ʨʘʟ-

ʥʦʩʪʠ 

ʈʘʥʛʦ-

ʚʳʡ ʥʦ-

ʤʝʨ ʨʘʟ-

ʥʦʩʪʠ 

ʜʦ ʫʯʝʙʥʳʭ 

ʟʘʥʷʪʠʡ 

ʧʦʩʣʝ ʫʯʝʙʥʳʭ 

ʟʘʥʷʪʠʡ 

1 ɻ. 64 25 ï39 39 11 

2 ʂʦʩ. 77 50 ï27 27 8 

3 ʂʨʠʚ. 74 77 3 3 1 

4 ʂʫʨ. 95 76 ï19 19 6 

5 ʃ. 105 67 ï38 38 9,5 

6 ʄ. 83 75 ï8 8 4 

7 ʈ. 73 77 4 4 2,5 

8 ʉ. 75 71 ï4 4 2,5 

9 ʊ. 101 63 ï38 38 9,5 

10 ʍ. 97 122 25 25 7 

11 ʖ. 78 60 ï18 18 5 
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ʇʦ ʪʘʙʣʠʮʝ ʢʨʠʪʠʯʝʩʢʠʭ ʟʥʘʯʝʥʠʡ (ʪʘʙʣ. 4 ʇʨʠʣʦʞʝʥʠʷ 2) ʜʣʷ n=11 ʧʨʠ 

ʫʨʦʚʥʝ ʟʥʘʯʠʤʦʩʪʠ p=0,05 ʊʢʨʠʪ.=13, ʘ ʟʥʘʯʠʪ, ʊɻʤʧ ¢ ʊʢʨʠʪ., ʠ ʩʜʚʠʛ ʚ çʪʠʧʠʯ-

ʥʫʶè ʩʪʦʨʦʥʫ ʧʦ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʜʦʩʪʦʚʝʨʥʦ ʧʨʝʦʙʣʘʜʘʝʪ. ʇʦʵʪʦʤʫ ʠʥʪʝʥʩʠʚ-

ʥʦʩʪʴ ʦʪʨʠʮʘʪʝʣʴʥʦʛʦ ʩʜʚʠʛʘ ʧʦʢʘʟʘʪʝʣʷ ʵʤʦʮʠʦʥʘʣʴʥʦʡ ʥʘʧʨʷʞʝʥʥʦʩʪʠ ʧʨʝ-

ʚʳʰʘʝʪ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʧʦʣʦʞʠʪʝʣʴʥʦʛʦ ʩʜʚʠʛʘ (p=0,05). ɻʠʧʦʪʝʟʘ 

ʵʢʩʧʝʨʠʤʝʥʪʘʪʦʨʦʚ ʦ ʪʦʤ, ʯʪʦ ʧʨʦʚʝʜʝʥʠʝ ʫʯʝʙʥʳʭ ʟʘʥʷʪʠʡ ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʦ-

ʚʳʰʝʥʠʶ ʫʨʦʚʥʷ ʵʤʦʮʠʦʥʘʣʴʥʦʡ ʥʘʧʨʷʞʝʥʥʦʩʪʠ ʥʝ ʧʦʜʪʚʝʨʜʠʣʘʩʴ. ʅʘʧʨʦʪʠʚ, 

ʵʤʦʮʠʦʥʘʣʴʥʘʷ ʥʘʧʨʷʞʝʥʥʦʩʪʴ ʧʦʩʣʝ ʧʨʦʚʝʜʝʥʠʷ ʟʘʥʷʪʠʡ ʩʥʠʞʘʝʪʩʷ. 

 

ɺʳʷʚʣʝʥʠʝ ʨʘʟʣʠʯʠʡ ʚ ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʧʨʠʟʥʘʢʘ 

l-ʢʨʠʪʝʨʠʡ ʂʦʣʤʦʛʦʨʦʚʘ-ʉʤʠʨʥʦʚʘ 

ʂʨʠʪʝʨʠʡ l ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʩʦʧʦʩʪʘʚʣʝʥʠʷ ʜʚʫʭ ʨʘʩʧʨʝʜʝʣʝʥʠʡ: ʵʤʧʠ-

ʨʠʯʝʩʢʦʛʦ ʩ ʪʝʦʨʝʪʠʯʝʩʢʠʤ, ʥʘʧʨʠʤʝʨ, ʨʘʚʥʦʤʝʨʥʳʤ ʠʣʠ ʥʦʨʤʘʣʴʥʳʤ, ʦʜʥʦʛʦ 

ʵʤʧʠʨʠʯʝʩʢʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʩ ʜʨʫʛʠʤ ʵʤʧʠʨʠʯʝʩʢʠʤ ʨʘʩʧʨʝʜʝʣʝʥʠʝʤ. 

ʂʨʠʪʝʨʠʡ ʧʦʟʚʦʣʷʝʪ ʥʘʡʪʠ ʪʦʯʢʫ, ʚ ʢʦʪʦʨʦʡ ʩʫʤʤʘ ʥʘʢʦʧʣʝʥʥʳʭ ʨʘʩʭʦʞ-

ʜʝʥʠʡ ʤʝʞʜʫ ʜʚʫʤʷ ʨʘʩʧʨʝʜʝʣʝʥʠʷʤʠ ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʴʰʝʡ, ʠ ʦʮʝʥʠʪʴ ʜʦʩʪʦ-

ʚʝʨʥʦʩʪʴ ʵʪʦʛʦ ʨʘʩʭʦʞʜʝʥʠʷ. ɼʘʥʥʳʡ ʢʨʠʪʝʨʠʡ ʦʙʳʯʥʦ ʧʨʠʤʝʥʷʝʪʩʷ ʥʘ ʜʦʩʪʘ-

ʪʦʯʥʦ ʙʦʣʴʰʠʭ ʚʳʙʦʨʢʘʭ. 

ɻʠʧʦʪʝʟʳ: 

ʅ0: ʈʘʟʣʠʯʠʷ ʤʝʞʜʫ ʜʚʫʤʷ ʨʘʩʧʨʝʜʝʣʝʥʠʷʤʠ ʥʝʜʦʩʪʦʚʝʨʥʳ. 

ʅ1: ʈʘʟʣʠʯʠʷ ʤʝʞʜʫ ʜʚʫʤʷ ʨʘʩʧʨʝʜʝʣʝʥʠʷʤʠ ʜʦʩʪʦʚʝʨʥʳ. 

ɺ ʜʘʥʥʦʤ ʤʝʪʦʜʝ ʩʦʧʦʩʪʘʚʣʷʶʪʩʷ ʩʥʘʯʘʣʘ ʯʘʩʪʦʪʳ ʧʦ ʧʝʨʚʦʤʫ ʨʘʟʨʷʜʫ, 

ʧʦʪʦʤ ʧʦ ʩʫʤʤʝ ʧʝʨʚʦʛʦ, ʚʪʦʨʦʛʦ ʨʘʟʨʷʜʦʚ ʠ ʪ.ʜ., ʪ.ʝ. ʩʦʧʦʩʪʘʚʣʷʶʪʩʷ ʥʘʢʦʧʣʝʥ-

ʥʳʝ ʯʘʩʪʦʪʳ: ʵʤʧʠʨʠʯʝʩʢʠʝ ʠ ʪʝʦʨʝʪʠʯʝʩʢʠʝ. ɽʩʣʠ ʨʘʟʣʠʯʠʷ ʤʝʞʜʫ ʨʘʩʧʨʝʜʝʣʝ-

ʥʠʷʤʠ ʩʫʱʝʩʪʚʝʥʥʳ, ʪʦ ʚ ʢʘʢʦʡ-ʪʦ ʤʦʤʝʥʪ ʨʘʟʥʦʩʪʴ ʥʘʢʦʧʣʝʥʥʳʭ ʯʘʩʪʦʪ ʜʦ-

ʩʪʠʛʥʝʪ ʢʨʠʪʠʯʝʩʢʦʛʦ ʟʥʘʯʝʥʠʷ, ʠ ʪʦʛʜʘ ʨʘʟʣʠʯʠʷ ʧʨʠʟʥʘʶʪʩʷ ʜʦʩʪʦʚʝʨʥʳʤʠ. ɺ 

ʬʦʨʤʫʣʫ ʢʨʠʪʝʨʠʷ l ʚʭʦʜʠʪ ʵʪʘ ʨʘʟʥʦʩʪʴ. ʏʝʤ ʙʦʣʴʰʝ ʵʤʧʠʨʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ l, 
ʪʝʤ ʙʦʣʝʝ ʩʫʱʝʩʪʚʝʥʥʳ ʨʘʟʣʠʯʠʷ. 

ʇʨʠʤʝʨ 3. 

ɺ ʚʳʙʦʨʢʝ ʩʪʫʜʝʥʪʦʚ ʪʝʭʥʠʯʝʩʢʠʭ ʚʫʟʦʚ ʚ ʚʦʟʨʘʩʪʝ ʦʪ 19 ʜʦ 22 ʣʝʪ, ʧʨʦʚʦ-

ʜʠʣʩʷ ʪʝʩʪ ʃʶʰʝʨʘ ʚ 8-ʮʚʝʪʥʦʤ ʚʘʨʠʘʥʪʝ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʞʝʣʪʳʡ ʮʚʝʪ ʧʨʝʜ-

ʧʦʯʠʪʘʝʪʩʷ ʠʩʧʳʪʫʝʤʳʤʠ ʯʘʱʝ, ʯʝʤ ʦʪʚʝʨʛʘʝʪʩʷ (ʪʘʙʣ. 9). ʄʦʞʥʦ ʣʠ ʫʪʚʝʨ-

ʞʜʘʪʴ, ʯʪʦ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʞʝʣʪʦʛʦ ʮʚʝʪʘ ʧʦ ʚʦʩʴʤʠ ʧʦʟʠʮʠʷʤ ʦʪʣʠʯʘʝʪʩʷ ʦʪ 

ʨʘʚʥʦʤʝʨʥʦʛʦ? 

ʊʘʙʣʠʮʘ 9 

ʈʘʟʨʷʜʳ 
ʇʦʟʠʮʠʠ ʞʝʣʪʦʛʦ ʮʚʝʪʘ 

ʉʫʤʤʘ 
1 2 3 4 5 6 7 8 

ʕʤʧ. ʯʘʩʪʦʪʳ 24 25 13 8 15 10 9 8 102 

 

ʈʝʰʝʥʠʝ: ɿʘʧʦʣʥʠʤ ʧʦ ʧʨʠʚʝʜʝʥʥʦʤʫ ʚʳʰʝ ʘʣʛʦʨʠʪʤʫ ʪʘʙʣʠʮʫ ʨʘʩʯʝʪʘ 

ʢʨʠʪʝʨʠʷ, ʦʧʨʝʜʝʣʠʚ ʧʦ ʧʦʩʣʝʜʥʝʤʫ ʩʪʦʣʙʮʫ ʥʘʠʙʦʣʴʰʫʶ ʘʙʩʦʣʶʪʥʫʶ ʚʝʣʠʯʠ-

ʥʫ ʨʘʟʥʦʩʪʠ ʤʝʞʜʫ ʥʘʢʦʧʣʝʥʥʳʤʠ ʵʤʧʠʨʠʯʝʩʢʠʤʠ ʠ ʪʝʦʨʝʪʠʯʝʩʢʠʤ ʯʘʩʪʦʩʪʷ-

ʤʠ. ʅʘʧʦʤʥʠʤ, ʯʪʦ ʧʨʠ ʨʘʚʥʦʤʝʨʥʦʤ ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʢʘʞʜʘʷ ʧʦʟʠʮʠʷ ʠʟ ʚʦʩʴʤʠ 

ʙʫʜʝʪ ʠʤʝʪʴ ʦʜʠʥʘʢʦʚʫʶ ʪʝʦʨʝʪʠʯʝʩʢʫʶ ʯʘʩʪʦʪʫ, ʨʘʚʥʫʶ 0,125. 



69 

dmax=0,135. ɽʩʣʠ dʵʤʧ. ² dʢʨʠʪ., ʪʦ ʨʘʟʣʠʯʠʷ ʤʝʞʜʫ ʨʘʩʧʨʝʜʝʣʝʥʠʷʤʠ ʤʦʛʫʪ 

ʩʯʠʪʘʪʴʩʷ ʜʦʩʪʦʚʝʨʥʳʤʠ. ʂʨʠʪʠʯʝʩʢʠʝ ʟʥʘʯʝʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʇʨʠʣʦʞʝʥʠʠ 2 

(ʪʘʙʣ. 6), ʪ.ʢ. n>100, ʪʦ dʢʨʠʪ. ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ 102d/dêðèò.=  

ʇʨʠ ʫʨʦʚʥʝ ʟʥʘʯʠʤʦʩʪʠ p=0,05 102361 /,dêðèò.=  

dʢʨʠʪ. =0,135. 

ʊʘʢ ʢʘʢ dʵʤʧ. = dʢʨʠʪ., ʪʦ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʞʝʣʪʦʛʦ ʮʚʝʪʘ ʧʦ ʚʦʩʴʤʠ ʧʦʟʠʮʠʷʤ 

ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʨʘʚʥʦʤʝʨʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ. 

ʊʘʙʣʠʮʘ 10 

ʈʘʩʯʝʪ ʢʨʠʪʝʨʠʷ ʧʨʠ ʩʦʧʦʩʪʘʚʣʝʥʠʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʚʳʙʦʨʦʚ ʞʝʣʪʦʛʦ ʮʚʝʪʘ 

ʩ ʨʘʚʥʦʤʝʨʥʳʤ ʨʘʩʧʨʝʜʝʣʝʥʠʝʤ 
ʇʦʟʠʮʠʷ 

ʞʝʣʪʦʛʦ 

ʮʚʝʪʘ 

ʕʤʧʠʨʠ- 

ʯʝʩʢʘʷ 

ʯʘʩʪʦʪʘ 

ʕʤʧʠʨʠ- 

ʯʝʩʢʘʷ 

ʯʘʩʪʦʩʪʴ 

ʅʘʢʦʧʣʝʥʥʘʷ 

ʵʤʧʠʨʠʯʝʩʢʘʷ 

ʯʘʩʪʦʩʪʴ 

ʅʘʢʦʧʣʝʥʥʘʷ 

ʪʝʦʨʝʪʠʯʝʩʢʘʷ 

ʯʘʩʪʦʩʪʴ 

ʈʘʟʥʦʩʪʴ 

1 24 0,235 0,235 0,125 0,110 

2 15 0,147 0,382 0,250 0,132 

3 13 0,128 0,510 0,375 0,135 

4 8 0,078 0,588 0,500 0,088 

5 15 0,147 0,735 0,625 0,110 

6 10 0,098 0,833 0,750 0,083 

7 9 0,088 0,921 0,875 0,046 

8 8 0,079 1,000 1,000 0,000 

 

j* -ʢʨʠʪʝʨʠʡ ʌʠʰʝʨʘ 

ʂʨʠʪʝʨʠʡ j* ʌʠʰʝʨʘ ʷʚʣʷʝʪʩʷ ʤʥʦʛʦʬʫʥʢʮʠʦʥʘʣʴʥʳʤ ʩʪʘʪʠʩʪʠʯʝʩʢʠʤ 

ʢʨʠʪʝʨʠʝʤ ʠ ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʩʦʧʦʩʪʘʚʣʝʥʠʷ ʫʨʦʚʥʝʡ ʠʩʩʣʝʜʫʝʤʦʛʦ ʧʨʠʟʥʘʢʘ, 

ʩʜʚʠʛʦʚ ʚ ʟʥʘʯʝʥʠʷʭ ʠʩʩʣʝʜʫʝʤʦʛʦ ʧʨʠʟʥʘʢʘ ʠ ʩʨʘʚʥʝʥʠʷ ʨʘʩʧʨʝʜʝʣʝʥʠʡ. 

ʂʨʠʪʝʨʠʡ ʧʨʠʤʝʥʠʤ ʢʘʢ ʢ ʥʝʟʘʚʠʩʠʤʳʤ, ʪʘʢ ʠ ʢ ʩʚʷʟʘʥʥʳʤ ʚʳʙʦʨʢʘʤ ʧʨʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʣʶʙʦʡ ʰʢʘʣʳ ʠʟʤʝʨʝʥʠʷ, ʥʘʯʠʥʘʷ ʩ ʥʦʤʠʥʘʪʠʚʥʦʡ. ɼʣʷ ʧʨʠʤʝ-

ʥʝʥʠʷ ʢʨʠʪʝʨʠʷ ʥʝʦʙʭʦʜʠʤʦ ʩʚʝʩʪʠ ʣʶʙʳʝ ʜʘʥʥʳʝ ʢ ʘʣʴʪʝʨʥʘʪʠʚʥʦʡ ʰʢʘʣʝ 

çɽʩʪʴ ʵʬʬʝʢʪ ð ʥʝʪ ʵʬʬʝʢʪʘè. 

ʂʨʠʪʝʨʠʡ j* ʌʠʰʝʨʘ ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʩʦʧʦʩʪʘʚʣʝʥʠʷ ʜʚʫʭ ʚʳʙʦʨʦʢ ʧʦ 

ʯʘʩʪʦʪʝ ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʠʥʪʝʨʝʩʫʶʱʝʛʦ ʠʩʩʣʝʜʦʚʘʪʝʣʷ ʵʬʬʝʢʪʘ ʧʫʪʝʤ ʦʮʝʥʢʠ 

ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʨʘʟʣʠʯʠʡ ʤʝʞʜʫ ʧʨʦʮʝʥʪʥʳʤʠ ʜʦʣʷʤʠ ʜʚʫʭ ʚʳʙʦʨʦʢ, ʚ ʢʦʪʦʨʳʭ 

ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥ ʠʥʪʝʨʝʩʫʶʱʠʡ ʥʘʩ ʵʬʬʝʢʪ. ʇʨʠ ʵʪʦʤ ʧʨʦʚʝʨʷʶʪʩʷ ʥʫʣʝʚʘʷ ʠ 

ʘʣʴʪʝʨʥʘʪʠʚʥʘʷ ʛʠʧʦʪʝʟʳ. 

ɻʠʧʦʪʝʟʳ 

ʅ0: ɼʦʣʷ, ʫ ʢʦʪʦʨʦʡ ʧʨʦʷʚʣʷʝʪʩʷ ʠʩʩʣʝʜʫʝʤʳʡ ʵʬʬʝʢʪ, ʚ ʚʳʙʦʨʢʝ 1 ʥʝ 

ʙʦʣʴʰʝ, ʯʝʤ ʚ ʚʳʙʦʨʢʝ 2. 

ʅ1: ɼʦʣʷ, ʫ ʢʦʪʦʨʦʡ ʧʨʦʷʚʣʷʝʪʩʷ ʠʩʩʣʝʜʫʝʤʳʡ ʵʬʬʝʢʪ, ʚ ʚʳʙʦʨʢʝ 1 ʙʦʣʴ-

ʰʝ, ʯʝʤ ʚ ʚʳʙʦʨʢʝ 2. 

ʉʫʪʴ ʫʛʣʦʚʦʛʦ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʌʠʰʝʨʘ ʩʦʩʪʦʠʪ ʚ ʧʝʨʝʚʦʜʝ ʧʨʦʮʝʥʪʥʳʭ 

ʜʦʣʝʡ ʚ ʚʝʣʠʯʠʥʳ ʮʝʥʪʨʘʣʴʥʦʛʦ ʫʛʣʘ, ʢʦʪʦʨʳʡ ʠʟʤʝʨʷʝʪʩʷ ʚ ʨʘʜʠʘʥʘʭ. ɹʦʣɹhʝʡ 

ʧʨʦʮʝʥʪʥʦʡ ʜʦʣʝ ʙʫʜʝʪ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʙʦʣʴʰʠʡ ʫʛʦʣ j, ʘ ʤʝʥʴʰʝʡ ʜʦʣʝ ð 

ʤʝʥʴʰʠʡ ʫʛʦʣ. 
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ʋʛʦʣ j ʚ ʨʘʜʠʘʥʘʭ ʚʳʯʠʩʣʷʝʪʩʷ ʧʦ ʩʣʝʜʫʶʱʝʡ ʬʦʨʤʫʣʝ: ( )Parcsin2=j , 

ʛʜʝ ʈ ð ʧʨʦʮʝʥʪʥʘʷ ʜʦʣʷ, ʚʳʨʘʞʝʥʥʘʷ ʚ ʜʦʣʷʭ ʝʜʠʥʠʮʳ. 

ʇʨʠ ʠʟʤʝʥʝʥʠʠ ʈ ʦʪ 0 ʜʦ 1 ʫʛʦʣ j ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʦʪ 0 ʜʦ p (p = 3,14159...). 

ɺʝʣʠʯʠʥʳ ʫʛʣʘ j (ʚ ʨʘʜʠʘʥʘʭ) ʜʣʷ ʨʘʟʥʳʭ ʧʨʦʮʝʥʪʥʳʭ ʜʦʣʝʡ ʧʨʠʚʝʜʝʥ  rʚ 

ʇʨʠʣʦʞʝʥʠʠ. 

ʕʤʧʠʨʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ ʢʨʠʪʝʨʠʷ ʚʳʯʠʩʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ: 

( )
21

21
21

nn

nn
*

+

Ö
Ö-= jjj  

ʛʜʝ j1 ð ʫʛʦʣ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʧʨʦʮʝʥʪʥʦʡ ʜʦʣʝ ʧʝʨʚʦʡ ʚʳʙʦʨʢʠ; 

j2 ð ʫʛʦʣ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʧʨʦʮʝʥʪʥʦʡ ʜʦʣʝ ʚʪʦʨʦʡ ʚʳʙʦʨʢʠ; 

n1 ʠ n2 ð ʦʙʲʝʤʳ ʧʝʨʚʦʡ ʠ ʚʪʦʨʦʡ ʚʳʙʦʨʦʢ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ʇʨʦʮʝʜʫʨʫ ʦʧʨʝʜʝʣʝʥʠʷ ʵʤʧʠʨʠʯʝʩʢʦʛʦ ʟʥʘʯʝʥʠʷ j* ʨʘʩʩʤʦʪʨʠʤ ʥʘ ʩʣʝ-

ʜʫʶʱʝʤ ʧʨʠʤʝʨʝ.  

ʇʨʠʤʝʨ 4. 

ɼʚʝ ʨʘʟʥʳʝ ʚʳʙʦʨʢʠ ʩʪʫʜʝʥʪʦʚ ʨʝʰʘʣʠ ʥʝʢʦʪʦʨʫʶ ʟʘʜʘʯʫ. ɺ ʧʝʨʚʦʡ ʚʳʙʦʨ-

ʢʝ ʠʟ 30 ʯʝʣʦʚʝʢ ʩ ʥʝʶ ʩʧʨʘʚʠʣʠʩʴ 10 ʯʝʣʦʚʝʢ, ʘ ʚʦ ʚʪʦʨʦʡ ʚʳʙʦʨʢʝ ʠʟ 25 ʯʝʣʦʚʝʢ 

15. ʈʘʟʣʠʯʘʶʪʩʷ ʣʠ ʜʚʝ ʛʨʫʧʧʳ ʩʪʫʜʝʥʪʦʚ ʧʦ ʫʩʧʝʰʥʦʩʪʠ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ? 

ʈʝʰʝʥʠʝ. 

ɺ ʧʝʨʚʦʤ ʩʣʫʯʘʝ ʧʨʦʮʝʥʪʥʘʷ ʜʦʣʷ ʨʝʰʠʚʰʠʭ ʟʘʜʘʯʫ (ʝʩʪʴ ʵʬʬʝʢʪ) ʩʦʩʪʘ-

ʚʠʪ (10:30) 100 = 33,3%, ʪʦ ʝʩʪʴ, ʈ1 = 33,3% ʘ ʚʦ ʚʪʦʨʦʤ ʩʣʫʯʘʝ ʜʦʣʷ ʨʝh ʠʚʰʠʭ 

ʟʘʜʘʯʫ ʩʦʩʪʘʚʠʪ (15:25) 100 = 60%, ʪʦ ʝʩʪʴ, ʈ2 = 60%. ɼʦʩʪʦʚʝʨʥʦ ʣʠ ʨʘʟʣʠʯʘʶʪ-

ʩʷ ʵʪʠ ʧʨʦʮʝʥʪʥʳʝ ʜʦʣʠ ʧʨʠ ʜʘʥʥʳʭ n1 ʠ n2? 

ʇʦ ʪʘʙʣʠʮʝ 1 ʇʨʠʣʦʞʝʥʠʷ 2 ʦʧʨʝʜʝʣʷʝʤ ʚʝʣʠʯʠʥʳ j1 ʠ j2, ʩʦʦʪʚʝʪʩʪʚʫʶ-

ʱʠʝ ʧʨʦʮʝʥʪʥʳʤ ʜʦʣʷʤ ʈ1 = 33,3% ʠ ʈ2 = 60%. 

j1 = 1,230; 

j2 = 1,772. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʣʫʯʠʤ ʪʘʙʣʠʮʫ 11. 

ʊʘʙʣʠʮʘ 11 

ɺʳʙʦʨʢʘ 
ʈʝʰʠʣʠ 

ʟʘʜʘʯʫ 

ʅʝ ʨʝʰʠʣʠ 

ʟʘʜʘʯʫ 

ɼʦʣʷ ʨʝʰʠʚh ʠʭ 

ʟʘʜʘʯʫ 
ʋʛʦʣ j, ʩʦʦʪʚʝʪʩʪʚʫʶɦ ʠʡ 

ʜʦʣʝ ʨʝʰʠʚʰʠʭ ʟʘʜʘʯʫ 

ɺʳʙʦʨʢʘ 1 10 20 33,3% 1,772 

ɺʳʙʦʨʢʘ 2 15 10 60% 1,230 

 

ʆʧʨʝʜʝʣʠʤ ʵʤʧʠʨʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ j*  

( ) 0012
11

150
5420

2530

2530
77212301 ,,,,*ô =Ö=

+

Ö
Ö-=j  

ʕʤʧʠʨʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ ʢʨʠʪʝʨʠʷ j*ʵʤʧ ʩʨʘʚʥʠʤ ʩ ʢʨʠʪʠʯʝʩʢʠʤʠ ʟʥʘʯʝʥʠ-

ʷʤʠ ʢʨʠʪʝʨʠʷ. 

ʂʨʠʪʠʯʝʩʢʠʝ ʟʥʘʯʝʥʠʷ ʢʨʠʪʝʨʠʷ j*ʢʨ (ʧʦ ɻʫʙʣʝʨʫ ɽ.ɺ., 1978) ʨʘʚʥʳ 1,64 

(ʜʣʷ ʨ=0,05), 2,31 (ʜʣʷ ʨ=0,01) ʠ 2,81 (ʜʣʷ ʨ=0,001) (ʪʘʙʣʠʮʘ 2 ʇʨʠʣʦʞʝʥʠʷ 2). 

j*ʬ > j*ʢʨ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʫʨʦʚʥʶ ʟʥʘʯʠʤʦʩʪʠ ʨ=0,05. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʅ0 ʦʪʚʝʨʛʘʝʪʩʷ, ʧʨʠʥʠʤʘʝʪʩʷ ʅ1. ɼʦʣʷ ʣʠʮ, ʩʧʨʘʚʠʚʰʠʭʩʷ ʩ ʟʘʜʘʯʝʡ ʚʦ ʚʪʦʨʦʡ 

ʚʳʙʦʨʢʝ ʙʦʣʴʰʝ, ʯʝʤ ʚ ʧʝʨʚʦʡ. 
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ʆʜʥʘʢʦ, ʥʝ ʚʩʝʛʜʘ ʨʝʟʫʣʴʪʘʪʳ ʥʘʙʣʶʜʝʥʠʡ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʚʠʜʝ çʝʩʪʴ ʵʬ-

ʬʝʢʪ ð ʥʝʪ ʵʬʬʝʢʪʘè, ʧʦʵʪʦʤʫ ʚʦʟʥʠʢʘʝʪ ʟʘʜʘʯʘ ʥʘʭʦʞʜʝʥʠʷ ʪʦʡ ʢʨʠʪʠʯʝʩʢʦʡ, 

ʧʝʨʝʣʦʤʥʦʡ ʪʦʯʢʠ, ʢʦʪʦʨʘʷ ʙʳ ʧʦʟʚʦʣʠʣʘ ʧʝʨʝʚʝʩʪʠ ʨʝʟʫʣʴʪʘʪʳ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ 

ʠʟʤʝʨʝʥʠʡ ʢ ʜʘʥʥʦʤʫ ʚʠʜʫ. ʊʘʢʫʶ ʧʝʨʝʣʦʤʥʫʶ ʪʦʯʢʫ ʤʦʞʥʦ ʥʘʡʪʠ, ʝʩʣʠ ʠʩ-

ʧʦʣʴʟʦʚʘʪʴ ʢʨʠʪʝʨʠʡ ʌʠʰʝʨʘ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʢʨʠʪʝʨʠʝʤ l-ʂʦʣʤʦʛʦʨʦʚʘ-

ʉʤʠʨʥʦʚʘ. ʈʘʩʩʤʦʪʨʠʤ ʧʨʠʤʝʨ ʠʣʣʶʩʪʨʠʨʫʶʱʠʡ ʵʪʦ. 

ʇʨʠʤʝʨ 5. 

ʇʨʦʚʦʜʠʣʦʩʴ ʪʝʩʪʠʨʦʚʘʥʠʝ ʟʥʘʥʠʡ ʧʦ ʧʨʝʜʤʝʪʫ çʄʘʪʝʤʘʪʠʯʝʩʢʘʷ ʩʪʘʪʠ-

ʩʪʠʢʘè ʩʨʝʜʠ ʩʪʫʜʝʥʪʦʚ, ʟʘʢʦʥʯʠʚʰʠʭ ʩʨʝʜʥʠʝ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʝ ʫʯʝʙʥʳʝ ʟʘ-

ʚʝʜʝʥʠʷ ʠ ʟʘʢʦʥʯʠʚʰʠʭ ʩʨʝʜʥʶʶ ʰʢʦʣʫ. ʇʨʦʮʝʥʪʥʘʷ ʜʦʣʷ ʚʳʧʦʣʥʝʥʠʷ ʟʘʜʘʥʠʷ 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʪʘʙʣʠʮʝ12 (ʩʤ. ʥʠʞʝ). 

ʆʧʨʝʜʝʣʠʤ ʪʦʯʢʫ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʨʘʩʭʦʞʜʝʥʠʷ ʤʝʞʜʫ ʜʚʫʤʷ ʨʘʩʧʨʝʜʝʣʝ-

ʥʠʷʤʠ ʦʪʚʝʪʦʚ. 

ʊʘʙʣʠʮʘ 12 

ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʩʪʫʜʝʥʪʦʚ, ʚʳʧʦʣʥʠʚʰʠʭ ʪʝʩʪ 

ɼʦʣʷ ʚʳʧʦʣʥʝʥʠʷ 

ʟʘʜʘʥʠʷ 

ʏʠʩʣʦ ʚʳʧʦʣʥʠʚʰʠʭ ʜʘʥʥʫʶ ʜʦʣʶ ʟʘʜʘʥʠʷ 

ʚ ʢʘʞʜʦʡ ʢʘʪʝʛʦʨʠʠ 

ʆʢʦʥʯʠʚʰʠʝ ʉʇʆ (n=45) ʆʢʦʥʯʠʚʰʠʝ ʩʨʝʜʥʶʶ ʰʢʦʣʫ (n=25) 

ʆʪ 0 ʜʦ 20% 4 5 

ʦʪ 21 ʜʦ40% 15 11 

ʆʪ41 ʜʦ 60% 18 5 

ʦʪ 61 ʜʦ80% 7 4 

ʦʪ 81 ʜʦ100% 1 0 

 

ʊʘʙʣʠʮʘ 13 

ʈʘʩʯʝʪ ʤʘʢʩʠʤʘʣʴʥʦʡ ʨʘʟʥʦʩʪʠ ʥʘʢʦʧʣʝʥʥʳʭ ʯʘʩʪʦʩʪʝʡ ʚ ʨʘʩʧʨʝʜʝʣʝʥʠʷʭ, 

ʚrʧʦʣʥʠʚʰʠʭ ʪʝʩʪ 

ɼʦʣʷ ʚʳ-

ʧʦʣʥʝʥʠʷ 

ʟʘʜʘʥʠʷ 

ʏʠʩʣʦ ʚʳʧʦʣʥʠʚh ʠʭ 

ʜʘʥʥʫʶ ʜʦʣʶ ʟʘʜʘ-

ʥʠʷ ʚ ʢʘʞʜʦʡ ʢʘʪʝ-

ʛʦʨʠʠ 

ʏʘʩʪʦʩʪʴ 
ʅʘʢʦʧʣʝʥʥʘʷ 

ʯʘʩʪʦʩʪʴ 
ʈʘʟ-

ʥʦʩʪʴ 

ʦʢʦʥʯʠ-

ʣʠ ʉʇʆ 

ʦʢʦʥʯʠʣʠ 

ʩʨ. ʰʢʦʣʫ 

ʦʢʦʥʯʠ-

ʣʠ ʉʇʆ 

ʦʢʦʥʯʠ-

ʣʠ ʩʨ. 

ʰʢʦʣʫ 

ʦʢʦʥʯʠ-

ʣʠ ʉʇʆ 

ʦʢʦʥʯʠ-

ʣʠ ʩʨ. 

ʰʢʦʣʫ 

0ï20% 4 5 0,089 0,200 0,089 0,200 0,111 

21ï40% 15 11 0,333 0,440 0,422 0,640 0,218 

41ï60% 18 5 0,400 0,200 0,822 0,840 0,018 

61ï80% 7 4 0,156 0,160 0,978 1,000 0,022 

81ï100% 1 0 0,022 0 1,000 1,000 0 

 

ʄʘʢʩʠʤʘʣʴʥʘʷ ʚʳʷʚʣʝʥʥʘʷ ʤʝʞʜʫ ʜʚʫʤʷ ʥʘʢʦʧʣʝʥʥʳʤʠ ʵʤʧʠʨʠʯʝʩʢʠʤʠ 

ʯʘʩʪʦʩʪʷʤʠ ʨʘʟʥʦʩʪʴ ʩʦʩʪʘʚʣʷʝʪ 0,218. ɸ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʛʨʘʥʠʯʥʦʡ ʪʦʯʢʦʡ 

çʝʩʪʴ ʵʬʬʝʢʪ ð ʥʝʪ ʵʬʬʝʢʪʘè ʙʫʜʝʤ ʩʯʠʪʘʪʴ 40%, ʪ.ʝ. çɻ ʬʬʝʢʪ ʝʩʪʴè, ʝʩʣʠ ʚʳ-

ʧʦʣʥʝʥʦ ʦʪ 41 ʜʦ 100% ʟʘʜʘʥʠʷ ʠ ʵʬʬʝʢʪʘ ʥʝʪ, ʝʩʣʠ ʚʳʧʦʣʥʝʥʦ ʦʪ 0 ʜʦ 40% ʟʘ-

ʜʘʥʠʷ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʧʦ ʧʨʦʮʝʥʪʥʦʤʫ ʚʳʧʦʣʥʝʥʠʶ ʟʘʜʘʥʠʷ ʙʫ-

ʜʝʪ ʩʣʝʜʫʶʱʠʤ: 
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ʊʘʙʣʠʮʘ 14 

ɺʳʧʦʣʥʝʥʦ ʟʘʜʘʥʠʷ 
ʏʘʩʪʦʪʳ 

ʆʢʦʥʯʠʚʰʠʭ ʉʇʐ ʆʢʦʥʯʠʚʰʠʭ ʩʨ. ʰʢʦʣʫ 

ʆʪ 0 ʜʦ 40% 19 16 

ʆʪ 41 ʜʦ 100% 26 9 

 

ʇʦ ʨʘʩʩʤʦʪʨʝʥʥʦʤʫ ʚʳʰʝ ʘʣʛʦʨʠʪʤʫ ʧʨʠʤʝʥʝʥʠʷ ʢʨʠʪʝʨʠʷ ʌʠʰʝʨʘ, ʧʦ-

ʣʫʯʠʤ: 

ʊʘʙʣʠʮʘ 15 

ɺʳʙʦʨʢʘ 
ʆʪ 41 

ʜʦ 100% 

ʆʪ 0 

ʜʦ 40% 

ɼʦʣʷ ʚʳʧʦʣʥʠʚh ʠʭ 

ʦʪ 41 ʜʦ 100% 

ʋʛʦʣ j, ʩʦʦʪʚʝʪʩʪʚʫ-

ʶʱʠʡ ʜʦʣʝ ʨʝʰʠʚ-

ʰʠʭ ʟʘʜʘʯʫ 

ʆʢʦʥʯʠʚʰʠʭ 

ʉʇʐ 
26 19 57,8% 1,727 

ʦʢʦʥʯʠʚʰʠʭ 

ʩʨ. ʰʢʦʣʫ 
9 16 36,0% 1,287 

 

ʆʧʨʝʜʝʣʷʝʤ ʵʤʧʠʨʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ j*:  

( ) 764100944400
2545

2545
28717271 ,,,,,* ô =Ö=

+

Ö
Ö-=j . 

ʕʤʧʠʨʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ ʢʨʠʪʝʨʠʷ j*ʵʤʧ ʩʨʘʚʥʠʤ ʩ ʢʨʠʪʠʯʝʩʢʠʤʠ ʟʥʘʯʝʥʠ-

ʷʤʠ ʢʨʠʪʝʨʠʷ. 

ʂʨʠʪʠʯʝʩʢʠʝ ʟʥʘʯʝʥʠʷ ʢʨʠʪʝʨʠʷ j*ʢʨ (ʧʦ ɻʫʙʣʝʨʫ ɽ.ɺ., 1978) ʨʘʚʥʳ 1,64 

(ʜʣʷ ʨ=0,05), 2,31 (ʜʣʷ ʨ=0,01) . 

j*ʬ > j*ʢʨ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʫʨʦʚʥʶ ʟʥʘʯʠʤʦʩʪʠ ʨ=0,05. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʅ0 ʦʪʚʝʨʛʘʝʪʩʷ, ʧʨʠʥʠʤʘʝʪʩʷ ʅ1. ɼʦʣʷ ʣʠʮ, ʩʧʨʘʚʠʚʰʠʭʩʷ ʩ ʪʝʩʪʦʤ ʥʘ 41ï100% 

ʚ ʛʨʫʧʧʝ, ʟʘʢʦʥʯʠʚʰʠʭ ʉʇʆ ʙʦʣʴʰʝ, ʯʝʤ ʚ ʚʳʙʦʨʢʝ, ʟʘʢʦʥʯʠʚʰʠʭ ʩʨʝʜʥʶʶ 

ʰʢʦʣʫ. 

 

ɿʘʜʘʥʠʝ ʜʣʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʨʘʙʦʪʳ 

1. ʇʦ ʜʘʥʥʳʤ ʪʘʙʣʠʮʳ 1 ʇʨʠʣʦʞʝʥʠʷ 1 ʦʧʨʝʜʝʣʠʪʴ ʩʫʱʝʩʪʚʝʥʥʦʩʪʴ ʨʘʟ-

ʣʠʯʠʡ ʤʝʞʜʫ ʧʦʢʘʟʘʪʝʣʷʤʠ 1985, 1989, 1994, 1998 ʠ 2000 ʛʦʜʦʚ. 

2. ʇʦ ʜʘʥʥʳʤ ʪʘʙʣʠʮʳ 4 ʇʨʠʣʦʞʝʥʠʷ 1 ʦʧʨʝʜʝʣʠʪʴ ʩʫʱʝʩʪʚʝʥʥʦʩʪʴ ʩʜʚʠ-

ʛʘ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʩʢʦʪʘ ʠ ʧʪʠʮʳ ʟʘ ʧʝʨʠʦʜʳ 1965ï1985, 1985ï1990 ʛ.ʛ. 

3. ʇʦ ʜʘʥʥʳʤ ʪʘʙʣʠʮʳ 13 ʇʨʠʣʦʞʝʥʠʷ 1 ʦʧʨʝʜʝʣʠʪʴ, ʠʩʧʦʣʴʟʫʷ ʨʘʩʩʤʦʪ-

ʨʝʥʥʳʝ ʚʳʰʝ ʢʨʠʪʝʨʠʠ, ʷʚʣʷʝʪʩʷ ʣʠ ʟʥʘʯʠʪʝʣʴʥʳʤ ʧʨʠʨʦʩʪ ʚ ʙʣʘʛʦʫʩʪʨʦʡʩʪʚʝ 

ʞʠʣʠʱʥʦʛʦ ʬʦʥʜʘ (1965 ʠ 1980, 1980 ʠ 1990 ʛʦʜʳ). 

4. ʇʦ ʜʘʥʥʳʤ ʪʘʙʣʠʮʳ 14 ʇʨʠʣʦʞʝʥʠʷ 1 ʦʧʨʝʜʝʣʠʪʴ, ʠʩʧʦʣʴʟʫʷ ʨʘʩʩʤʦʪ-

ʨʝʥʥʳʝ ʚʳʰʝ ʢʨʠʪʝʨʠʠ, ʟʥʘʯʠʪʝʣʴʥʦʩʪʴ ʩʜʚʠʛʘ ʫʨʦʞʘʡʥʦʩʪʠ ʧʦ ʧʨʝʜʩʪʘʚʣʝʥ-

ʥʳʤ ʧʝʨʠʦʜʘʤ. 
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ʂʆʈʈɽʃʗʎʀʆʅʅʓʁ ɸʅɸʃʀɿ 

ɼʣʷ ʚʳʷʚʣʝʥʠʷ ʩʚʷʟʠ ʤʝʞʜʫ ʧʦʢʘʟʘʪʝʣʷʤʠ ʠʩʧʦʣʴʟʫʶʪ ʢʦʵʬʬʠʮʠʝʥʪ ʢʦʨ-

ʨʝʣʷʮʠʠ: ʣʠʥʝʡʥʳʡ (ʧʦ ʇʠʨʩʦʥʫ) ʠ ʨʘʥʛʦʚʳʡ (ʧʦ ʉʧʠʨʤʝʥʫ). ʃʠʥʝʡʥʳʡ ʢʦʵʬ-

ʬʠʮʠʝʥʪ ʢʦʨʨʝʣʷʮʠʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʚʳʷʚʣʝʥʠʷ ʩʚʷʟʠ ʥʘ ʪʝʭ ʚʳʙʦʨʢʘʭ, ʛʜʝ 

ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʧʦʜʯʠʥʝʥʦ ʥʦʨʤʘʣʴʥʦʤʫ ʟʘʢʦʥʫ; ʨʘʥʛʦʚʳʡ ʢʦʵʬʬʠʮʠʝʥʪ ʧʨʠʤʝ-

ʥʠʤ ʜʣʷ ʣʶʙʳʭ ʨʘʩʧʨʝʜʝʣʝʥʠʡ. ʂʦʵʬʬʠʮʠʝʥʪ ʢʦʨʨʝʣʷʮʠʠ ʠʟʤʝʥʷʝʪʩʷ ʚ ʧʨʝʜʝ-

ʣʘʭ ʦʪ ï1 ʜʦ 1 ʠ ʦʙʦʟʥʘʯʘʝʪʩʷ r. 

ʊʘʙʣʠʮʘ 16 

ʀʥʪʝʨʧʨʝʪʘʮʠʷ ʢʦʵʬʬʠʮʠʝʥʪʘ ʢʦʨʨʝʣʷʮʠʠ 

ɿʥʘʯʝʥʠʝ r ʉʠʣʘ ʩʚʷʟʠ ɻʨʘʬʠʯʝʩʢʘʷ ʠʥʪʝʨʧʨʝʪʘʮʠʷ 

1 ʉʪʨʦʛʘʷ ʧʨʷʤʘʷ ʩʚʷʟʴ 

 
0,5<r<1 ʉʨʝʜʥʷʷ ʧʨʷʤʘʷ ʩʚʷʟʴ 

 
0 ʉʚʷʟʴ ʦʪʩʫʪʩʪʚʫʝʪ 

 
ï1<r<ï0,5 ʉʨʝʜʥʷʷ ʦʙʨʘʪʥʘʷ ʩʚʷʟ ɹ

 
ï1 ʉʪʨʦʛʘʷ ʦʙʨʘʪʥʘʷ ʩʚʷʟʴ 

 
 

ʃʠʥʝʡʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ ʢʦʨʨʝʣʷʮʠʠ ʧʦʜʩʯʠʪʳʚʘʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ: 

( )( )
( ) ( )ä -ä -

ä --
=

22

yyxx

yyxx
rxy  

ʇʦʩʣʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ ʧʦʣʫʯʠʤ: 
() ()

2
2

2
2 yyxx

yxxy
rxy

--

-
=  

ʆʜʥʘʢʦ, ʜʣʷ ʚʳʯʠʩʣʝʥʠʷ ʣʠʥʝʡʥʦʛʦ ʢʦʵʬʬʠʮʠʝʥʪʘ ʢʦʨʨʝʣʷʮʠʠ ʥʝʦʙʭʦʜʠ-

ʤʦ, ʯʪʦʙʳ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʙʳʣʦ ʥʦʨʤʘʣʴʥʳʤ, ʧʦʵʪʦʤʫ ʥʘ ʥʝʙʦʣʴʰʠʭ ʚʳʙʦʨʢʘʭ 

ʩʣʝʜʫʝʪ ʧʨʠʤʝʥʷʪʴ ʨʘʥʛʦʚʳʡ ʢʦʵʬʬʠʮʠʝʥʪ ʢʦʨʨʝʣʷʮʠʠ, ʢʦʪʦʨʳʡ ʚʳʯʠʩʣʷʝʪʩʷ 

ʧʦ ʬʦʨʤʫʣʝ: 
)n(n

d
r

i

s
1

6
1

2

2

-
-=
ä , ʛʜʝ n ð ʦʙʲʝʤ ʚʳʙʦʨʢʠ, di ð ʨʘʟʥʦʩʪʴ ʨʘʥʛʦʚ ʩʦʦʪ-

ʚʝʪʩʪʚʫʶʱʠʭ ʟʥʘʯʝʥʠʡ. 
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ɺ ʧʨʘʢʪʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʦ ʪʝʩʥʦʪʝ ʩʚʷʟʠ ʩʫʜʷʪ ʧʦ ʚʝʣʠʯʠʥʝ ʚʳʙʦ-

ʨʦʯʥʦʛʦ ʢʦʵʬʬʠʮʠʝʥʪʘ ʢʦʨʨʝʣʷʮʠʠ ʠ ʧʦʩʢʦʣʴʢʫ ʚʳʯʠʩʣʝʥʥʘʷ ʚʝʣʠʯʠʥʘ ʷʚʣʷʝʪʩʷ 

ʚʝʣʠʯʠʥʦʡ ʩʣʫʯʘʡʥʦʡ, ʪʦ ʦʮʝʥʠʚʘʝʪʩʷ ʟʥʘʯʠʤʦʩʪʴ ʢʦʵʬʬʠʮʠʝʥʪʘ ʢʦʨʨʝʣʷʮʠʠ ʧʦ 

t-ʩʪʘʪʠʩʪʠʢʝ ʉʪʴʶʜʝʥʪʘ ʩ (nï2) ʩʪʝʧʝʥʷʤʠ ʩʚʦʙʦʜʳ: 

21

2

r

nr
tôàêò

-

-
=  

ʅʫʣʝʚʘʷ ʛʠʧʦʪʝʟʘ ʅ0 ð ʢʦʵʬʬʠʮʠʝʥʪ ʢʦʨʨʝʣʷʮʠʠ ʥʝ ʷʚʣʷʝʪʩʷ ʩʪʘʪʠʩʪʠʯʝ-

ʩʢʠ ʟʥʘʯʠʤʳʤ, ʪ.ʝ. ʣʠʥʝʡʥʘʷ ʢʦʨʨʝʣʷʮʠʦʥʥʘʷ ʩʚʷʟʴ ʤʝʞʜʫ ʧʝʨʝʤʝʥʥʳʤʠ ʦʪʩʫʪ-

ʩʪʚʫʝʪ, ʘʣʴʪʝʨʥʘʪʠʚʥʘʷ ʛʠʧʦʪʝʟʘ ʅ1 ð ʚʳʙʦʨʦʯʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ ʟʥʘʯʠʤʦ ʦʪʣʠ-

ʯʘʝʪʩʷ ʦʪ ʥʫʣʷ, ʪ.ʝ. ʤʝʞʜʫ ʧʦʢʘʟʘʪʝʣʷʤʠ ʥʘʙʣʶʜʘʝʪʩʷ ʣʠʥʝʡʥʘʷ ʢʦʨʨʝʣʷʮʠʦʥʥʘʷ 

ʟʘʚʠʩʠʤʦʩʪʴ. ʅʫʣʝʚʘʷ ʛʠʧʦʪʝʟʘ ʦʪʚʝʨʛʘʝʪʩʷ, ʝʩʣʠ tʬʘʢʪ. > tʢʨʠ. ʥʘ ʜʘʥʥʦʤ ʫʨʦʚʥʝ 

ʟʥʘʯʠʤʦʩʪʠ. tʢʨʠʪ. ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʪʘʙʣʠʮʝ 5 ʇʨʠʣʦʞʝʥʠʷ 2. 

ʇʨʠʤʝʨ 1. ʈʘʩʯʝʪʘ ʨʘʥʛʦʚʦʛʦ ʢʦʵʬʬʠʮʠʝʥʪʘ ʢʦʨʨʝʣʷʮʠʠ. 

ʇʫʩʪʴ ʧʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʜʝʩʷʪʠ ʯʝʣʦʚʝʢ ʧʦʣʫʯʝʥʳ ʩʣʝʜʫʶʱʠʝ ʧʦʢʘʟʘʪʝʣʠ 

ʍ ʠ Y. ɺʳʷʩʥʠʤ, ʩʫʱʝʩʪʚʫʝʪ ʣʠ ʤʝʞʜʫ ʥʠʤʠ ʩʚʷʟʴ. ɼʣʷ ʵʪʦʛʦ ʧʦʜʩʯʠʪʘʝʤ ʨʘʥʛʦ-

ʚʳʡ ʢʦʵʬʬʠʮʠʝʥʪ ʢʦʨʨʝʣʷʮʠʠ ʠ ʜʘʜʠʤ ʝʛʦ ʛʨʘʬʠʯʝʩʢʫʶ ʠʥʪʝʨʧʨʝʪʘʮʠʶ. 

ʊʘʙʣʠʮʘ 17 
ʍ Y ʅʘʡʜʝʤ ʨʘʥʛ (ʧʦʨʷʜʢʦʚʳʡ ʥʦʤʝʨ ʧʦ ʫʙʳʚʘʥʠʶ) 

ʢʘʞʜʦʛʦ ʠʟ ʟʥʘʯʝʥʠʡ ʭ ʠ ʫ: Rx ʠ Rʫ. ɿʘʪʝʤ ʥʘʡʜʝʤ ʨʘʟʥʦʩʪʠ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʨʘʥʛʦʚ d, ʚʦʟʚʝʜʝʤ ʠʭ ʚ ʢʚʘʜʨʘʪ, ʧʦʣʫ-

ʯʠʤ ʨʷʜ ʟʥʘʯʝʥʠʡ d2. ɽʩʣʠ ʟʥʘʯʝʥʠʷ ʦʜʠʥʘʢʦʚʳʝ, ʪʦ ʧʨʠ-

ʧʠʩʳʚʘʝʪʩʷ ʧʨʦʤʝʞʫʪʦʯʥʳʡ ʩʨʝʜʥʠʡ ʨʘʥʛ, ʥʘʧʨʠʤʝʨ, 6,5. 

ʇʨʦʩʫʤʤʠʨʫʝʤ ʠʭ ʠ ʧʦʜʩʪʘʚʠʤ ʚ ʬʦʨʤʫʣʫ: 

)n(n

d
r

i

s
1

6
1

2

2

-
-=
ä . 

175 2 

176 3 

179 8 

180 9 

181 6 

184 7 

185 13 

186 11 

191 10 

192 12 

ʊʘʙʣʠʮʘ 18  

 ̄ X Y Rx Ry | d| d2 

1 175 2 1 1 0 0 

2 176 3 2 2 0 0 

3 179 8 3 5 2 4 

4 180 9 4 6 2 4 

5 181 6 5 3 2 4 

6 184 7 6 4 2 4 

7 185 13 7 10 3 9 

8 186 11 8 8 0 0 

9 191 10 9 7 2 4 

10 192 12 10 9 1 1 

ʉʫʤʤʘ: 30 

 

ɺ ʥʘʰʝʤ ʩʣʫʯʘʝ: 810
11010

306
1

2
,

)(

*
rs =

-
-= . 
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ʆʮʝʥʠʤ ʟʥʘʯʠʤʦʩʪʴ ʢʦʵʬʬʠʮʠʝʥʪʘ ʢʦʨʨʝʣʷʮʠʠ: 

923
8101

210810

2
,

,

,
tôàêò =

-

-
= . 

ʇʦ ʪʘʙʣʠʮʝ 5 ʇʨʠʣʦʞʝʥʠʷ 2 ʦʧʨʝʜʝʣʷʝʤ, ʯʪʦ ʜʣʷ ʫʨʦʚʥʷ ʟʥʘʯʠʤʦʩʪʠ 

ʨ=0,05 tʢʨʠʪ.=2,31. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʚʳʯʠʩʣʝʥʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ ʢʦʨʨʝʣʷʮʠʠ ʟʥʘ-

ʯʠʤʦ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʥʫʣʷ ʠ ʤʝʞʜʫ ʧʦʢʘʟʘʪʝʣʷʤʠ ʭ ʠ ʫ ʥʘʙʣʶʜʘʝʪʩʷ ʣʠʥʝʡʥʘʷ 

ʩʚʷʟʴ ʚʳʰʝ ʩʨʝʜʥʝʛʦ. 

ɼʣʷ ʛʨʘʬʠʯʝʩʢʦʡ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʧʦ ʦʩʠ ʭ ʦʪʢʣʘʜʳʚʘʶʪʩʷ ʟʥʘʯʝʥʠʷ ʧʨʠ-

ʟʥʘʢʘ ʭ, ʧʦ ʦʩʠ ʫ ð ʟʥʘʯʝʥʠʷ ʧʨʠʟʥʘʢʘ ʫ. 
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ʈʠʩ. 6. ɻʨʘʬʠʯʝʩʢʘʷ ʠʥʪʝʨʧʨʝʪʘʮʠʷ ʢʦʵʬʬʠʮʠʝʥʪʘ ʢʦʨʨʝʣʷʮʠʠ. 

 

ʇʨʠʤʝʨ 2. ʈʘʩʯʝʪ ʣʠʥʝʡʥʦʛʦ ʢʦʵʬʬʠʮʠʝʥʪʘ ʢʦʨʨʝʣʷʮʠʠ. 

ɺʳʷʩʥʠʪʝ ʥʘʣʠʯʠʝ ʩʚʷʟʠ ʤʝʞʜʫ ʧʦʢʘʟʘʪʝʣʝʤ ʚʣʦʞʝʥʠʷ ʚ ʨʝʢʣʘʤʫ ʠ ʩʨʝʜ-

ʥʠʤ ʜʦʭʦʜʦʤ ʧʦ ʜʘʥʥʳʤ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʤ ʚ ʪʘʙʣʠʮʝ 19. 

ʊʘʙʣʠʮʘ 19  ʊʘʙʣʠʮʘ 20 
ʍ ʋ  ʍ ʋ ʍ2 ʍʋ ʋ2 

5 10  5 10 25 50 100 

8 1  8 1 64 8 1 

13 5  13 5 169 65 25 

3 8  3 8 9 24 64 

10 4  10 4 100 40 16 

8 7  8 7 64 56 49 

4 9  4 9 16 36 81 

7 0  7 0 49 0 0 

9 6  9 6 81 54 36 

2 2  2 2 4 4 4 

10 3  10 3 100 30 9 

   ʉʫʤʤʘ 79 55 681 367 385 

 

275385567681

395367

-
=

-

-
rxy  

rxy=0,25. 

ɸʥʘʣʦʛʠʯʥʦ ʨʘʩʩʤʦʪʨʝʥʥʦʤʫ ʨʘʥʝʝ, ʘʥʘʣʠʟʠʨʫʝʪʩʷ ʟʥʘʯʠʤʦʩʪʴ ʩʚʷʟʠ ʠ ʜʘ-

ʝʪʩʷ ʛʨʘʬʠʯʝʩʢʘʷ ʠʥʪʝʨʧʨʝʪʘʮʠʷ. 
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ʈɽɻʈɽʉʉʀʆʅʅʓʁ ɸʅɸʃʀɿ 

ʀʟʫʯʝʥʠʝ ʢʦʨʨʝʣʷʮʠʦʥʥʳʭ ʟʘʚʠʩʠʤʦʩʪʝʡ ʦʩʥʦʚʳʚʘʝʪʩʷ ʥʘ ʠʩʩʣʝʜʦʚʘʥʠʠ 

ʪʘʢʠʭ ʩʚʷʟʝʡ ʤʝʞʜʫ ʧʝʨʝʤʝʥʥʳʤʠ, ʧʨʠ ʢʦʪʦʨʳʭ ʟʥʘʯʝʥʠʷ ʦʜʥʦʡ ʧʝʨʝʤʝʥʥʦʡ (ʝʝ 

ʤʦʞʥʦ ʧʨʠʥʷʪʴ ʟʘ ʟʘʚʠʩʠʤʫʶ ʧʝʨʝʤʝʥʥʫʶ) çʚ ʩʨʝʜʥʝʤè ʠʟʤʝʥʷʶʪʩʷ ʚ ʟʘʚʠʩʠ-

ʤʦʩʪʠ ʦʪ ʪʦʛʦ, ʢʘʢʠʝ ʟʥʘʯʝʥʠʷ ʧʨʠʥʠʤʘʝʪ ʜʨʫʛʘʷ ʧʝʨʝʤʝʥʥʘʷ. 

ʊʝʦʨʝʪʠʯʝʩʢʦʡ ʣʠʥʠʝʡ ʨʝʛʨʝʩʩʠʠ ʥʘʟʳʚʘʝʪʩʷ ʪʘ ʣʠʥʠʷ, ʚʦʢʨʫʛ ʢʦʪʦʨʦʡ 

ʛʨʫʧʧʠʨʫʶʪʩʷ ʪʦʯʢʠ ʢʦʨʨʝʣʷʮʠʦʥʥʦʛʦ ʧʦʣʷ, ʠ ʢʦʪʦʨʘʷ ʫʢʘʟʳʚʘʝʪ ʦʩʥʦʚʥʦʝ 

ʥʘʧʨʘʚʣʝʥʠʝ, ʦʩʥʦʚʥʫʶ ʪʝʥʜʝʥʮʠʶ ʩʚʷʟʠ. 

ʊʝʦʨʝʪʠʯʝʩʢʘʷ ʣʠʥʠʷ ʨʝʛʨʝʩʩʠʠ ʜʦʣʞʥʘ ʦʪʦʙʨʘʞʘʪʴ ʠʟʤʝʥʝʥʠʝ ʩʨʝʜʥʠʭ 

ʚʝʣʠʯʠʥ ʨʝʟʫʣʴʪʠʨʫʶʱʝʛʦ ʧʨʠʟʥʘʢʘ ʫ ʧʦ ʤʝʨʝ ʠʟʤʝʥʝʥʠʷ ʬʘʢʪʦʨʥʦʛʦ ʧʨʠʟʥʘʢʘ 

ʭ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʵʪʘ ʣʠʥʠʷ ʜʦʣʞʥʘ ʙʳʪʴ ʧʨʦʚʝʜʝʥʘ ʪʘʢ, ʯʪʦʙʳ ʩʫʤʤʘ ʦʪʢʣʦʥʝ-

ʥʠʡ ʪʦʯʝʢ ʧʦʣʷ ʢʦʨʨʝʣʷʮʠʠ ʦʪ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʪʦʯʝʢ ʪʝʦʨʝʪʠʯʝʩʢʦʡ ʣʠʥʠʠ ʨʝ-

ʛʨʝʩʩʠʠ ʙʳʣʘ ʙʳ ʤʠʥʠʤʘʣʴʥʦʡ ʚʝʣʠʯʠʥʦʡ. ɺʘʞʥʳʤ ʵʪʘʧʦʤ ʨʝʛʨʝʩʩʠʦʥʥʦʛʦ 

ʘʥʘʣʠʟʘ ʷʚʣʷʝʪʩʷ ʦʧʨʝʜʝʣʝʥʠʝ ʪʠʧʘ ʬʫʥʢʮʠʠ, ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʦʡ ʭʘʨʘʢʪʝʨʠʟʫ-

ʝʪʩʷ ʟʘʚʠʩʠʤʦʩʪʴ ʤʝʞʜʫ ʧʨʠʟʥʘʢʘʤʠ. ʇʨʠʙʣʠʟʠʪʝʣʴʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʣʠʥʠʠ 

ʩʚʷʟʠ ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʥʘ ʦʩʥʦʚʝ ʵʤʧʠʨʠʯʝʩʢʦʡ ʣʠʥʠʠ ʨʝʛʨʝʩʩʠʠ, ʧʦʣʫʯʘʝʤʦʡ 

ʛʨʘʬʠʯʝʩʢʠʤ ʤʝʪʦʜʦʤ. 

 

ɻʨʘʬʠʯʝʩʢʠʡ ʤʝʪʦʜ ʧʦʩʪʨʦʝʥʠʷ ʣʠʥʠʠ ʨʝʛʨʝʩʩʠʠ 

ɸʣʛʦʨʠʪʤ ʧʦʩʪʨʦʝʥʠʷ: 

1. ʈʘʟʙʠʪʴ ʚʝʩʴ ʜʠʘʧʘʟʦʥ ʠʟʤʝʥʝʥʠʷ ʧʨʠʟʥʘʢʘ X ʥʘ ʢʣʘʩʩʳ; 

2. ʆʧʨʝʜʝʣʠʪʴ ʩʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ ʭ ʜʣʷ ʢʘʞʜʦʛʦ ʢʣʘʩʩʘ ʠ ʩʦʦʪʚʝʪʩʪʚʫʶɦ ʝʝ 

ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʫʭ ʜʣʷ ʢʘʞʜʦʛʦ ʢʣʘʩʩʘ; 

3. ʆʪʤʝʪʠʪʴ ʥʘ ʢʦʦʨʜʠʥʘʪʥʦʡ ʧʣʦʩʢʦʩʪʠ ʪʦʯʢʠ ʩ ʢʦʦʨʜʠʥʘʪʘʤʠ (ʭʩʨ; ʫʭ); 

4. ʉʦʝʜʠʥʠʪʴ ʧʦʣʫʯʝʥʥʳʝ ʪʦʯʢʠ ʣʠʥʠʷʤʠ. 

ʆʜʥʘʢʦ, ʯʘʱʝ ʚʩʝʛʦ ʧʨʠ ʧʦʩʪʨʦʝʥʠʠ ʛʨʘʬʠʯʝʩʢʠʤ ʤʝʪʦʜʦʤ, ʣʠʥʠʷ ʨʝʛʨʝʩ-

ʩʠʠ ʧʦʣʫʯʘʝʪʩʷ ʚ ʚʠʜʝ ʣʦʤʘʥʦʡ ʣʠʥʠʠ, ʢʦʪʦʨʫʶ ʥʝʦʙʭʦʜʠʤʦ ʩʛʣʘʜʠʪʴ, ʟʘʤʝʥʠʚ 

ʝʝ ʙʦʣʝʝ ʧʣʘʚʥʦʡ ʣʠʥʠʝʡ. ɼʣʷ ʵʪʦʛʦ ʚʳʯʠʩʣʷʶʪ ʩʨʝʜʥʝʝ ʘʨʠʬʤʝʪʠʯʝʩʢʦʝ ʜʚʫʭ 

ʠʣʠ ʪʨʝʭ ʩʦʩʝʜʥʠʭ ʟʥʘʯʝʥʠʡ ʨʷʜʘ. 

ʅʘʠʙʦʣʝʝ ʯʘʩʪʦ ʜʣʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʚʷʟʠ ʨʘʟʣʠʯʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʠʩʧʦʣʴ-

ʟʫʶʪ ʩʣʝʜʫʶʱʠʝ ʪʠʧʳ ʬʫʥʢʮʠʡ: 

ʣʠʥʝʡʥʫʶ ʫ¡=ʘ+bʭ; 

ʛʠʧʝʨʙʦʣʠʯʝʩʢʫʶ 
x

bay'
1

+=  

ʧʦʢʘʟʘʪʝʣʴʥʫʶ ʫ¡=ʘbʭ; 

ʧʘʨʘʙʦʣʠʯʝʩʢʫʶ ʫ¡=ʘ+bx+ʩʭ2; 

ʩʪʝʧʝʥʥʫʶ ʫ¡=ʘʭb; 

ʣʦʛʘʨʠʬʤʠʯʝʩʢʫʶ ʫ¡=ʘ+blgx . 

ʈʘʩʩʤʦʪʨʠʤ ʥʘʠʙʦʣʝʝ ʧʨʦʩʪʦʡ ʩʣʫʯʘʡ ð ʩʣʫʯʘʡ ʣʠʥʝʡʥʦʡ ʬʫʥʢʮʠʠ 

ʫ¡=ʘ+bʭ. 

ɿʘʜʘʯʘ ʧʦʩʪʨʦʝʥʠʷ ʣʠʥʠʠ ʨʝʛʨʝʩʩʠʠ ʩʚʦʜʠʪʩʷ ʢ ʥʘʭʦʞʜʝʥʠʶ ʢʦʵʬʬʠʮʠʝʥ-

ʪʦʚ ʘ ʠ b. ɹʫʜʝʤ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʵʪʦʛʦ ʤʝʪʦʜ ʥʘʠʤʝʥʴʰʠʭ ʢʚʘʜʨʘʪʦʚ.  

ʉʫʪʴ ʤʝʪʦʜʘ ʥʘʠʤʝʥʴʰʠʭ ʢʚʘʜʨʘʪʦʚ ʩʦʩʪʦʠʪ ʚ ʥʘʭʦʞʜʝʥʠʠ ʪʘʢʦʡ ʬʫʥʢ-

ʮʠʠ, ʢʦʪʦʨʘʷ ʥʘʠʣʫʯʰʠʤ ʦʙʨʘʟʦʤ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʵʤʧʠʨʠʯʝʩʢʠʤ ʜʘʥʥʳʤ, ʩʯʠʪʘʷ, 
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ʯʪʦ ʩʫʤʤʘ ʢʚʘʜʨʘʪʦʚ ʦʪʢʣʦʥʝʥʠʡ ʵʤʧʠʨʠʯʝʩʢʠʭ ʪʦʯʝʢ ʪʝʦʨʝʪʠʯʝʩʢʦʡ ʣʠʥʠʠ ʨʝ-

ʛʨʝʩʩʠʠ ʜʦʣʞʥʘ ʙʳʪʴ ʚʝʣʠʯʠʥʦʡ ʤʠʥʠʤʘʣʴʥʦʡ. 

ʇʦʩʢʦʣʴʢʫ ʫô=ʘ+bʭ, ʪʦ 

()( ) min
1

2 ­-=ä
n

ii xy'yS  

( )( ) min
1

2 ­ä +-
n

ii bxay  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʧʨʝʜʝʣʝʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʘ ʠ b ʧʨʷʤʦʡ, ʥʘʠʙʦʣʝʝ ʩʦʦʪʚʝʪ-

ʩʪʚʫʶʱʝʡ ʵʤʧʠʨʠʯʝʩʢʠʤ ʜʘʥʥʳʤ, ʩʚʦʜʠʪʩʷ ʢ ʟʘʜʘʯʝ ʥʘ ʵʢʩʪʨʝʤʫʤ. 

0=
da

dS
 0=

db

dS
 

ʌʫʥʢʮʠʷ ʜʚʫʭ ʧʝʨʝʤʝʥʥʳʭ S(a;b) ʤʦʞʝʪ ʜʦʩʪʠʛʘʪʴ ʵʢʩʪʨʝʤʫʤʘ ʚ ʪʦʤ ʩʣʫ-

ʯʘʝ, ʢʦʛʜʘ  

( ) 02
1

=-= ä --
n

ii bxay
da

dS
 

( ) 02
1

=---= ä
n

iii xbxay
db

dS
 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʠʟ ʧʝʨʚʦʛʦ ʨʘʚʝʥʩʪʚʘ 

( )ä=ä +

n

i

n

i bxay
11

 

ää +=

n

i

n

i
xbany

11

 

xby
n

xby

a

n

i

n

i

-=

-

=

ää
11  

ʇʦʜʩʪʘʚʠʤ ʥʘʡʜʝʥʥʦʝ ʟʥʘʯʝʥʠʝ, ʘ ʚʦ ʚʪʦʨʦʝ ʨʘʚʝʥʩʪʚʦ: 

äää +=

n

i

n

i

n

ii
xbxaxy

1

2

11

 

ä äää ö
÷

õ
æ
ç

å
-=-

n n

ii

n

i

n

ii
xxxbxyxy

1 1

2

1 1

 

nxx

xyxy

xxx

xyxy

b
n

i

n

ii

n

i

n

i

n

i

n

ii

2

1

2

1

11

2

11

-

-

=

-

-

=

ä

ä

ää

ää
 

ʀʟ ʧʦʩʣʝʜʥʝʛʦ ʨʘʚʝʥʩʪʚʘ ʥʘʭʦʜʠʤ ʢʦʵʬʬʠʮʠʝʥʪ b, ʘ ʟʘʪʝʤ ʠ xbya -= . 

ʇʨʠʤʝʨ 1. 

ʀʤʝʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʜʘʥʥʳʝ (ʪʘʙʣʠʮʘ 21) ʦ ʩʤʝʥʥʦʡ ʜʦʙʳʯʝ ʫʛʣʷ ʥʘ ʦʜ-

ʥʦʛʦ ʨʘʙʦʯʝʛʦ ʫ(ʪ) ʠ ʤʦʱʥʦʩʪʠ ʧʣʘʩʪʘ ʭ(ʤ), ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝ ʧʨʦʮʝʩʩ ʜʦʙʳʯʠ 

ʫʛʣʷ ʚ 10 ʰʘʭʪʘʭ.  

ʉʦʩʪʘʚʠʪʴ ʣʠʥʝʡʥʦʝ ʫʨʘʚʥʝʥʠʝ ʟʘʚʠʩʠʤʦʩʪʠ ʩʤʝʥʥʦʡ ʜʦʙʳʯʠ ʦʪ ʤʦʱʥʦ-

ʩʪʠ ʧʣʘʩʪʘ.  

ʆʮʝʥʠʪʴ ʩʤʝʥʥʫʶ ʜʦʙʳʯʫ ʫʛʣʷ ʥʘ ʦʜʥʦʛʦ ʨʘʙʦʯʝʛʦ ʜʣʷ ʰʘʭʪ ʩ ʤʦʱʥʦʩʪʴʶ 

ʧʣʘʩʪʘ 8 ʤ. 
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ʊʘʙʣʠʮʘ 21  ʊʘʙʣʠʮʘ 22 

ʭ ʫ  ʭ ʫ ʭʫ ʭ2 

8 5  8 5 40 644 

11 10  11 10 110 121 

12 10  12 10 120 144 

9 7  9 7 63 81 

ʭ ʫ  ʭ ʫ ʭʫ ʭ2 

8 5  8 5 40 64 

8 6  8 6 48 64 

9 6  9 6 54 81 

9 5  9 5 45 81 

8 6  8 6 48 64 

12 8  12 8 96 144 

   ʉʫʤʤʘ 94 68 664 908 

   ʩʨ.ʟʥ. 9,4 6,8 66,4 90,8 

ʇʦʜʩʪʘʚʠʤ ʧʦʣʫʯʝʥʥʳʝ ʟʥʘʯʝʥʠʷ ʚ ʬʦʨʤʫʣʫ ä ä+=

n n

ii
xbany

1 1

. 

ʇʦʣʫʯʠʤ 68=10ʘ+b94, ʘ=(68ï94b)/10, ä ää +=

n n

i

n

iii
xbxaxy

1 1

2

1

 

ʇʦʜʩʪʘʚʠʤ ʚʦ ʚʪʦʨʦʝ ʫʨʘʚʥʝʥʠʝ  

664=ʘ94+b908, ʪʦʛʜʘ 9,4(68ï94b)+908b=664 

639,2ï883, 

6b+908b=664, 

24,4b=24,8, 

b=1,016, 

ʘ=(68ï94*1,016)/10, 

ʘ=ï2,754. 

ɿʥʘʯʠʪ, ʫʨʘʚʥʝʥʠʝ ʣʠʥʠʠ ʨʝʛʨʝʩʩʠʠ: ʫ=ï2,754+1,016ʭ. 

ʇʦʩʪʨʦʠʤ ʝʝ, ʩʨʘʚʥʠʚ ʩ ʵʤʧʠʨʠʯʝʩʢʠʤʠ ʟʥʘʯʝʥʠʷʤʠ. 

ʭ ʋ  

0

2

4

6

8

10

12

0 2 4 6 8 10 12 14
 

ʈʠʩ. 7. ʃʠʥʠʷ ʨʝʛʨʝʩʩʠʠ. 

4 1,31  

10 7,406  

  

 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ ʤʦʱʥʦʩʪʠ ʧʣʘʩʪʘ ʥʘ 1 ʤ ʜʦʙʳʯʘ ʫʛʣʷ ʥʘ 

ʦʜʥʦʛʦ ʨʘʙʦʯʝʛʦ ʚ ʩʨʝʜʥʝʤ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʥʘ 1,016 ʪ., ʪʦʛʜʘ ʧʨʠ ʭ=8 

ʫ=ï2,75+1,016*8=5,38 ʪ. 
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ɿʘʜʘʥʠʷ ʜʣʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʨʘʙʦʪʳ 

ʊʘʙʣʠʮʘ 23 

ɺʦʟʨʘʩʪ ʨʘʙʦʪʥʠʢʦʚ ʫʧʨʘʚʣʝʥʠʷ ʠʥʞʝʥʝʨʥʦ-ʪʝʭʥʠʯʝʩʢʦʡ ʩʣʫʞʙʳ 

ˉ ɺʦʟʨʘʩʪ (ʍ) 
ʏʠʩʣʦ ʩʣʫʯʘʝʚ ʚʨʝʤʝʥʥʦʡ 

ʥʝʪʨʫʜʦʩʧʦʩʦʙʥʦʩʪʠ (Y) 

1 41 2 

2 43 1 

3 31 2 

4 33 3 

5 33 2 

6 50 1 

7 28 2 

8 38 2 

9 35 3 

10 30 2 

11 33 4 

12 64 2 

13 32 1 

14 60 2 

15 30 3 

16 29 2 

17 45 2 

18 49 1 

19 39 2 

20 47 1 

21 34 3 

22 23 1 

23 44 1 

24 32 1 

25 46 2 

26 26 1 

27 46 1 

28 32 1 

29 36 1 

30 33 1 

31 49 1 

32 32 1 

33 36 1 

34 39 2 

35 48 1 

36 29 1 

37 36 1 

38 44 1 

39 25 1 

40 33 1 
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1. ɼʣʷ ʚʳʷʩʥʝʥʠʷ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʩʚʷʟʠ ʤʝʞʜʫ ʧʦʢʘʟʘʪʝʣʝʤ ʚʦʟʨʘʩʪʘ ʨʘ-

ʙʦʪʥʠʢʦʚ ʫʧʨʘʚʣʝʥʠʷ ʠʥʞʝʥʝʨʥʦ-ʪʝʭʥʠʯʝʩʢʦʡ ʩʣʫʞʙʳ ʧʨʠ ʄɿ ʈʊ ʠ ʯʠʩʣʦʤ 

ʩʣʫʯʘʝʚ ʚʨʝʤʝʥʥʦʡ ʥʝʪʨʫʜʦʩʧʦʩʦʙʥʦʩʪʠ ʧʦʜʩʯʠʪʘʡʪʝ ʨʘʥʛʦʚʳʡ ʢʦɻ ʬʬʠʮʠʝʥʪ 

ʢʦʨʨʝʣʷʮʠʠ ʠ ʜʘʡʪʝ ʝʛʦ ʛʨʘʬʠʯʝʩʢʫʶ ʠʥʪʝʨʧʨʝʪʘʮʠʶ. ɺ ʩʣʫʯʘʝ ʟʥʘʯʠʤʦʡ  

ʣʠʥʝʡʥʦʡ ʩʚʷʟʠ ʧʦʩʪʨʦʠʪʴ ʣʠʥʠʶ ʨʝʛʨʝʩʩʠʠ. 

2. ʇʨʦʘʥʘʣʠʟʠʨʫʡʪʝ ʢʦʨʨʝʣʷʮʠʦʥʥʫʶ ʩʚʷʟʴ ʤʝʞʜʫ ʩʪʘʞʝʤ ʠ ʟʘʨʘʙʦʪʥʦʡ 

ʧʣʘʪʦʡ. ɺ ʩʣʫʯʘʝ ʟʥʘʯʠʤʦʡ ʣʠʥʝʡʥʦʡ ʩʚʷʟʠ ʧʦʩʪʨʦʠʪʴ ʣʠʥʠʶ ʨʝʛʨʝʩʩʠʠ. 

ʊʘʙʣʠʮʘ 24 

ʉʚʝʜʝʥʠʷ ʦ ʩʪʘʞʝ ʠ ʟʘʨʘʙʦʪʥʦʡ ʧʣʘʪʝ ʨʘʙʦʯʠʭ 

ʥʘ ʧʨʦʤʳʰʣʝʥʥʦʤ ʧʨʝʜʧʨʠ̫ ʪʠʠ 

ˉ ʧ/ʧ ʉʪʘʞ, ʣʝʪ ɿʘʨʧʣʘʪʘ, ʪ.ʨ. 

1 0,8 575,8 

2 2 576,4 

3 2 691,8 

4 2 704,5 

5 3 619,7 

6 4 614,1 

7 4 714,5 

8 4 764,3 

9 4 804 

10 4 801,5 

11 4 907 

12 5 674 

13 5 705 

14 6 1307,4 

15 7 587,3 

16 7 714,5 

17 7 763,1 

18 8 1100,1 

19 8 1121,3 

20 9 1100,9 

21 10 814,4 

22 10 860,5 

23 10 871,3 

24 11 767,5 

25 11 904,4 

26 12 1409,4 

27 15 1499,7 

28 16 1607,4 

29 17 1500,5 

30 19 1598,5 
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3. ʈʘʩʩʤʦʪʨʠʤ ʫʨʦʚʝʥʴ ʛʘʟʠʬʠʢʘʮʠʠ ʥʘ ʧʨʠʤʝʨʝ 4 ʨʘʡʦʥʦʚ: ɸʚʠʘʩʪʨʦʠ-

ʪʝʣʴʥʦʛʦ, ʄʦʩʢʦʚʩʢʦʛʦ, ʂʠʨʦʚʩʢʦʛʦ ʠ ɺʘʭʠʪʦʚʩʢʦʛʦ ʨʘʡʦʥʦʚ ʛ. ʂʘʟʘʥʠ. ɺ ʫʢʘ-

ʟʘʥʥʳʭ ʨʘʡʦʥʘʭ ʠʤʝʝʪʩʷ 27 ʨʘʟʣʠʯʥʳʭ ʧʦʩʸʣʢʦʚ ʠ ʥʘʩʝʣʸʥʥʳʭ ʧʫʥʢʪʦʚ.  

ɺʳʷʩʥʠʪʴ ʟʘʚʠʩʠʪ ʣʠ ʫʨʦʚʝʥʴ ʛʘʟʠʬʠʢʘʮʠʠ ʦʪ ʢʦʣʠʯʝʩʪʚʘ ʜʦʤʦʚ ʚ ʧʦʩʝʣʢʝ.  

ɺ ʩʣʫʯʘʝ ʟʥʘʯʠʤʦʡ ʣʠʥʝʡʥʦʡ ʩʚʷʟʠ ʧʦʩʪʨʦʠʪʴ ʣʠʥʠʶ ʨʝʛʨʝʩʩʠʠ. 

ʊʘʙʣʠʮʘ 25 

ˉ  ̄ ʅʘʠʤʝʥʦʚʘʥʠʝ 
ʂʦʣʠʯʝʩʪʚʦ 

ʜʦʤʦʚ 

ʂʦʣʠʯʝʩʪʚʦ 

ʛʘʟʠʬʠʮʠʨʦʚʘʥʥʳʭ 

ʜʦʤʦʚ 

 ɸʚʠʘʩʪʨʦʠʪʝʣʴʥʳʡ ʨʘʡʦʥ   

1. ʧ. ʉʫʭʘʷ ʨʝʢʘ 129 17 

2. ʧ. ʑʝʨʙʘʢʦʚʦ 416 146 

3. ʧ. ʉʝʚʝʨʥʳʡ 104 12 

4. ʧ. ɻʨʘʙʘʨʩʢʠʡ 270 20 

5. ʧ. ʂʨʫʪʫʰʢʘ 40 21 

6. ʧ. ʅʦʚʦʝ-ʂʘʨʘʚʘʝʚʦ 26 17 

7. ʧ. ɹʦʨʠʩʦʛʣʝʙʩʢʘʷ 254 168 

8. ʧ. ʂʘʜʳʰʝʚʘ 336 235 

9. ʧ. ɸʚʠʘʩʪʨʦʠʪʝʣʴ 84 73 

 ɺʘʭʠʪʦʚʩʢʠʡ ʨʘʡʦʥ   

10. ʧ. ʆʤʝʪʴʝʚʦ 187 187 

11. ʧ. ʂʘʣʫʛʘ 982 982 

 ʂʠʨʦʚʩʢʠʡ ʨʘʡʦʥ   

12. ʧ. ʖʜʠʥʦ 366 300 

13. ʧ. ʅ.ʖʜʠʥʦ 116 150 

14. ʧ. ʂʘʣʠʥʠʥʩʢʠʡ 275 168 

15. ʧ. ʂʫʟʝʤʝʪʴʝʚʦ 199 187 

16. ʧ. ɿʘʡʤʠʱʝ 411 357 

17. ʧ. ʂʨʘʩʥʘʷ ʛʦʨʢʘ 435 415 

18. ʧ. ʅʦʚʦʝ ɸʨʘʢʯʠʥʦ 396 193 

19. ʧ. ʉʪʘʨʦʝ ɸʨʘʢʯʠʥʦ 131 98 

20. ʧ. ʀʛʫʤʥʦʚʦ-ʃʘʛʝʨʥʘʷ 434 400 

21. ʧ. ʅʦʚʦ-ʉʘʚʠʥʦʚʦ 67 43 

22. ʧ. ʉʪʘʨʦʝ ʉʘʚʠʥʦʚʦ 64 45 

23. ʧ. ɼʨʫʞʙʘ 435 435 

 ʄʦʩʢʦʚʩʢʠʡ ʨʘʡʦʥ   

24. ʧ. ʠʤ. ʋʨʠʮʢʦʛʦ 94 93 

25. ʧ.ʧ. ʃʝʚʯʝʥʢʦ 74 74 

26. ʧ. ɾʠʣʧʣʦʱʘʜʢʘ 3 3 

27. ʧ. ʂʨʘʩʥʦʦʢʪʷʙʨʴʩʢʘʷ 187 150 

 

4. 1) ʇʨʦʚʝʩʪʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʧʦ ʚʳʧʣʘʪʝ ʩʫʙʩʠʜʠʡ ʥʘ ʦʩʥʦʚʘʥʠʠ 

ʧʦʩʪʘʥʦʚʣʝʥʠʷ ˉ50 ʦʪ 19 ʬʝʚʨʘʣʷ 2001. òɺʦʟʤʝʱʝʥʠʝ ʯʘʩʪʠ ʧʨʦʮʝʥʪʥʳʭ ʩʪʘʚʦʢ 

ʠʟ ʙʶʜʞʝʪʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʧʦ ʢʨʝʜʠʪʘʤ, ʚʳʜʘʥʥʳʤ ʧʨʝʜʧʨʠʷʪʠʷʤ ʘʛ-

ʨʦʧʨʦʤʳʰʣʝʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘò (ʩʫʙʩʠʜʠʠ ɸʇʂ). 
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2) ʆʭʘʨʘʢʪʝʨʠʟʦʚʘʪʴ ʪʝʩʥʦʪʫ ʩʚʷʟʠ ʤʝʞʜʫ ʥʘʣʦʛʦʚʳʤʠ ʚʳʧʣʘʪʘʤʠ ʠ ʦʙʲʝ-

ʤʦʤ ʧʨʝʜʦʩʪʘʚʣʷʝʤʳʭ ʩʫʙʩʠʜʠʡ ʧʨʝʜʧʨʠʷʪʠʷʤ ɸʇʂ (ʢʦʵʬ. ʢʦʨʨʝʣʷʮʠʠ). ɺ ʩʣʫ-

ʯʘʝ ʟʥʘʯʠʤʦʡ ʣʠʥʝʡʥʦʡ ʩʚʷʟʠ ʧʦʩʪʨʦʠʪʴ ʣʠʥʠʶ ʨʝʛʨʝʩʩʠʠ. 

ɼʣʷ ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʙʳʣʦ ʚʳʙʨʘʥʦ ʩʣʫʯʘʡʥʳʤ ʤʝʪʦʜʦʤ 30 ʧʨʝʜ-

ʧʨʠʷʪʠʡ ɸʇʂ ʠʟ 300, ʧʦ ʢʦʪʦʨʳʤ ʧʨʦʠʟʚʦʜʠʣʦʩʴ ʚʦʟʤʝʱʝʥʠʝ ʯʘʩʪʠ ʧʨʦʮʝʥʪʦʚ 

ʧʦ ʢʨʝʜʠʪʘʤ (ʩʫʙʩʠʜʠʨʦʚʘʥʠʝ). 

ʊʘʙʣʠʮʘ 26 

 ̄ ʅʘʠʤʝʥʦʚʘʥʠʝ ɸʇʂ 
ʆʙʲʝʤ ʩʫʙʩʠʜʠʡ 

(ʚ ʪʳʩ. ʨʫʙ.) 

ʅʘʣʦʛʦʚʳʝ 

ʚrʧʣʘʪʳ 

(ʚ ʪʳʩ. ʨʫʙ) 

1 ɸʟʥʘʢʘʝʚʩʢʠʡ ʤʘʩʣʦʜʝʣʴʥʳʡ ʟʘʚʦʜ 1 010 2 500 

2 ʆɸʆ ʂʫʢʤʦʨʩʢʠʡ ʤʘʩʣʦʜʝʣʴʥʳʡ ʟʘʚʦʜ 900 1 200 

3 ʆɸʆ ñɸʛʨʦʬʠʨʤʘ ʉʦʩʥʦʚʦʙʦʨʩʢʘʷ 35 150 

4 ɻʋʇ ʧʪʠʮʝʬʘʙʨʠʢʘ çʖʙʠʣʝʡʥʘʷè 1200 1800 

5 ʆɸʆ çɸʪʥʠʥʩʢʠʡ ʤʘʩʣʦʜʝʣʴʥʳʡ ʟʘʚʦʜè 400 850 

6 ʆɸʆ çʄʫʩʣʶʤʦʚʩʢʠʡ ʟʘʚʦʜ ʉʆʄè 45 300 

7 ɸʆ çʉʆʊè ʛ. ʅʘʙ. ʏʝʣʥʳ 1500 5600 

8 ʆʆʆ çʌʝʨʤʝʨʩʢʦʝ ʭʦʟʷʡʩʪʚʦ ʉʘʬʠʷè 48 160 

9 ʆɸʆ çʍʂ ʊʘʪʘʨʩʪʘʥ ʉʕʊʕè 1000 3200 

10 ʆɸʆ çʏʝʨʝʤʰʘʥʩʢʠʡ ʩʳʨʟʘʚʦʜè 168 200 

11 ʆʆʆ çɹʦʣʴʰʠʝ ʂʦʚʘʣʠè 300 100 

12 ɸʂʍ ʂʫʙʥʷ 125 78 

13 ʆɸʆ çʇʨʦʛʨʝʩʩè 70 48 

14 ʌʍ ʀʩʤʘʛʠʣʦʚʳʭ 1400 1800 

15 ɽʣʘʙʫʞʩʢʠʡ ʢʦʥʩʝʨʚʥʳʡ ʟʘʚʦʜ 560 1000 

16 ɸʂʍ ʄʘʨʩ 90 45 

17 ʉɸ çʅʦʚʘʷ ʞʠʟʥʴè 1400 800 

18 ʃʘʠʰʝʚʩʢʠʡ ʤʦʣʦʯʥʳʡ ʢʦʤʙʠʥʘʪ 1100 1600 

19 ʉʍʇʂ çʆʯ ʆʡʣʝè 154 320 

20 ʆɸʆ ɼʨʦʞʞʘʥʦʚʩʢʠʡ ʩʳʨ ʟʘʚʦʜ 650 1200 

21 ʇʂ çʂʘʤʩʢʠʡè ʊʫʢʘʝʚʩʢʠʡ ʨʘʡʦʥ 780 2000 

22 ʌʂ çʈʦʜʥʠʢè ɹʘʣʪʘʩʠʥʩʢʠʡ ʨʘʡʦʥ 321 450 

23 ʉʇʂ çʀʛʝʥʯʝè ɹʘʣʪʘʩʠʥʩʢʠʡ ʨʘʡʦʥ 200 155 

24 ʆʉʍʂ çʋʟʷʢè ɸʢʪʘʥʳʰʩʢʠʡ ʨʘʡʦʥ 560 1200 

25 ʆɸʆ çʉʘʨʤʘʥʦʚʩʢʠʡ ʤʦʣʦʯʥʳʡ ʟʘʚʦʜè 1500 1800 

26 ʆʆʆ çʊʝʪʨʘ-ʀʥʚʝʩʪè 890 1000 

27 ʆʆʆ çʋʧʨʘʚʣʷʶʱʘʷ ʢʦʤʧʘʥʠʷ ɿʦʣʦʪʦʡ ʢʦʣʦʩè 3000 6000 

28 ɸʂʂʍ ç50 ʣʝʪ ʊʘʪʘʨʠʠè 770 900 

29 ʂʨʝʩʪʴʷʥʩʢʦʝ ʭʦʟʷʡʩʪʚʦ çɿʝʤʣʢ̫ʠè 122 89 

29 ɸʂʂʍ çʖʣʜʫʟè ʂʘʡʙʠʮʢʠʡ ʨʘʡʦʥ 500 258 

 

5. ɺ ʛʦʨʦʜʝ ʅʘʙ. ʏʝʣʥʳ ʜʝʡʩʪʚʫʶʪ 27 ʚʳʩʰʠʭ ʠ ʩʨʝʜʥʠʭ ʩʧʝʮʠʘʣʴʥʳʭ 

ʫʯʝʙʥʳʭ ʫʯʨʝʞʜʝʥʠʡ (ʬʠʣʠʘʣʦʚ), ʦʙʫʯʘʶʱʠʭ ʩʪʫʜʝʥʪʦʚ ʥʘ ʧʣʘʪʥʦʡ ʦʩʥʦʚʝ. 

ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ: ʩʫʱʝʩʪʚʫʝʪ ʣʠʥʝʡʥʘʷ ʟʘʚʠʩʠʤʦʩʪʴ ʤʝʞʜʫ ʢʦʣʠʯʝʩʪʚʦʤ ʦʙʫ-

ʯʘʶʱʠʭʩʷ ʠ ʩʫʤʤʦʡ ʦʧʣʘʪʳ ʟʘ ʦʙʫʯʝʥʠʝ. 
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ʊʘʙʣʠʮʘ 27 

 ̄ ʋʯʝʙʥʦʝ ʟʘʚʝʜʝʥʠʝ 
ʂʦʣ.ʩʪʫʜ. 

ʚ ʪʳʩ. ʯʝʣ. 

ʆʧʣʘʪʘ ʚ 

ʪʳʩ.ʨʫʙ. 

1 ʂʘʤʩʢʠʡ ʛʦʩ. ʧʦʣʠʪʝʭʥʠʯʝʩʢʠʡ ʠʥʩʪʠʪʫʪ 12,9 17,85 

2 ʅʘʙʝʨʝʞʥʦʯʝʣʥʠʥʩʢʠʡ ʛʦʩ. ʧʝʜʘʛʦʛʠʯʝʩʢʠʡ ʠʥʩʪʠʪʫʪ 4,160 14,5 

3 ʂʘʤʩʢʠʡ ʛʦʩ. ʠʥʩʪʠʪʫʪ ʬʠʟʠʯʝʩʢʦʡ ʢʫʣʴʪʫʨʳ 1,041 12,6 

4 ʅʘʙʝʨʝʞʥʦʯʝʣʥʠʥʩʢʠʡ ʬʠʣʠʘʣ ʂɻʋ 2,702 20,2 

5 ʅʘʙʝʨʝʞʥʦʯʝʣʥʠʥʩʢʠʡ ʬʠʣʠʘʣ ʂɻʊʋ 0,404 21,5 

6 ʅʘʙʝʨʝʞʥʦʯʝʣʥʠʥʩʢʠʡ ʬʠʣʠʘʣ ʅʠʞʝʛʦʨʦʜʩʢʦʛʦ ʫʥʠ-

ʚʝʨʩʠʪʝʪʘ ʠʤ. ʅ.ɸ.ɼʦʙʨʦʣʶʙʦʚʘ 

0,260 17,0 

7 ʀʥʩʪʠʪʫʪ ʫʧʨʘʚʣʝʥʠʷ 0,378 12,0 

8 ʈʝʛʠʦʥʘʣʴʥʳʡ ʠʥʩʪʠʪʫʪ ʧʝʨʝʜʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʙʠʟ-

ʥʝʩʘ 

0,220 11,0 

9 ɺʦʣʞʩʢʦ-ʢʘʤʩʢʘʷ ʘʢʘʜʝʤʠʷ ʪʫʨʠʟʤʘ 0,250 15,0 

10 ʅʘʙʝʨʝʞʥʦʯʝʣʥʠʥʩʢʠʡ ʬʠʣʠʘʣ ʉɻʀ 0,926 19,0 

11 ʊʘʪʘʨʩʢʦ-ʘʤʝʨʠʢʘʥʩʢʠʡ ʨʝʛʠʦʥʘʣʴʥʳʡ ʠʥʩʪʠʪʫʪ 0,283 15,0 

12 ʌʠʣʠʘʣ ʊʀʉɹʀ 0,750 12,0 

13 ʅʘʙʝʨʝʞʥʦʯʝʣʥʠʥʩʢʠʡ ʬʠʣʠʘʣ ʂʘʟʘʥʩʢʦʛʦ ʀʋʕʇ 1,169 15,0 

14 ʅʘʙʝʨʝʞʥʦ-ʯʝʣʥʠʥʩʢʠʡ ʬʠʣʠʘʣ ʂɻʇʋ 0,740 15,0 

15 ʂʘʤʩʢʠʡ ʠʥʩʪʠʪʫʪ 0,876 15,0 

16 ʌʠʣʠʘʣ ʄʦʩʢʦʚʩʢʦʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʪʝʭʥʦʣʦʛʠʯʝ-

ʩʢʦʡ ʘʢʘʜʝʤʠʠ 

0,300 11,0 

17 ʌʠʣʠʘʣ ʄʦʩʢʦʚʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʢʫʣʴʪʫʨʳ ʠ ʠʩʢʫʩ-

ʩʪʚʘ 

0,364 8,0 

18 ʂʘʤʩʢʠʡ ʠʥʩʪʠʪʫʪ ʵʢʦʥʦʤʠʢʠ, ʩʪʘʪʠʩʪʠʢʠ ʠ ʧʨʘʚʘ 0,340 9,0 

19 ʌʠʣʠʘʣ ʄʦʩʢʦʚʩʢʦʛʦ ʩʦʮʠʘʣʴʥʦ-ʛʫʤʘʥʠʪʘʨʥʦʛʦ ʠʥ-

ʩʪʠʪʫʪʘ 

0,250 12,0 

20 ʋʯʠʣʠʱʝ ʠʩʢʫʩʩʪʚ 0,284 8,0 

21 ʂʘʤʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʘʚʪʦʤʝʭʘʥʠʯʝʩʢʠʡ ʪʝʭʥʠ-

ʢʫʤ 

2,142 9,5 

22 ʅʘʙʝʨʝʞʥʦʯʝʣʥʠʥʩʢʠʡ ʵʢʦʥʦʤʠʢʦ-ʩʪʨʦʠʪʝʣʴʥʳʡ ʢʦʣ-

ʣʝʜʞ 

0,143 8,0 

23 ʅʘʙʝʨʝʞʥʦʯʝʣʥʠʥʩʢʠʡ ʤʝʜʠʮʠʥʩʢʠʡ ʢʦʣʣʝʜʞ 0,448 9,4 

24 ʂʘʤʩʢʠʡ ʶʨʠʜʠʯʝʩʢʠʡ ʢʦʣʣʝʜʞ 0,172 11,2 

25 ʂʦʣʣʝʜʞ çʀʜʝʣʴ-ʋʨʘʣè 0,260 5,7 

26 ʂʘʤʩʢʠʡ ʵʢʦʥʦʤʠʢʦ-ʧʨʘʚʦʚʦʡ ʢʦʣʣʝʜʞ 0,170 7,5 

27 ʂʦʣʣʝʜʞ ʧʨʠ ʀʋʕʇ 0,399 7,0 

 

6. ʇʦ ʜʘʥʥʳʤ ʪʘʙʣʠʮʳ 6 ʇʨʠʣʦʞʝʥʠʷ 1 ʧʦʩʪʨʦʠʪʴ ʣʠʥʠʶ ʨʝʛʨʝʩʩʠʠ ʟʘʚʠ-

ʩʠʤʦʩʪʠ ʯʠʩʣʘ ʤʥʦʛʦʜʝʪʥʳʭ ʤʘʪʝʨʝʡ, ʘ ʪʘʢʞʝ ʢʦʣʠʯʝʩʪʚʘ ʜʝʪʝʡ ʫ ʥʠʭ ʦʪ ʛʦʜʘ 

ʧʝʨʝʧʠʩʠ. 
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ɼʀʉʇɽʈʉʀʆʅʅʓʁ ɸʅɸʃʀɿ 

ʇʨʠ ʨʝʰʝʥʠʠ ʤʥʦʛʠʭ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʟʘʜʘʯ ʧʨʠʭʦʜʠʪʩʷ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʟʘ-

ʚʠʩʠʤʦʩʪʴ ʨʝʟʫʣʴʪʘʪʠʚʥʦʛʦ ʧʨʠʟʥʘʢʘ ʦʪ ʤʥʦʛʦʤʝʨʥʦʛʦ ʬʘʢʪʦʨʘ ʭ=(ʭ1, ʭ2, ʭʨ), ʩʦ-

ʩʪʘʚʣʷʶʱʠʝ xʢ, ʢ=1,é, ʨ ʢʦʪʦʨʦʛʦ ʚ ʜʘʣʴʥʝʡʰʝʤ ʙʫʜʝʤ ʥʘʟʳʚʘʪʴ ʝʛʦ ʫʨʦʚʥʷʤʠ. 

ʇʨʠʤʝʨʦʤ ʪʘʢʠʭ ʟʘʜʘʯ ʤʦʛʫʪ ʩʣʫʞʠʪʴ ʟʘʜʘʯʠ ʠʟʫʯʝʥʠʷ ʟʘʚʠʩʠʤʦʩʪʠ ʢʘʯʝ-

ʩʪʚʘ ʚʦʩʧʨʦʠʟʚʝʜʝʥʠʷ ʫʯʝʙʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʦʪ ʩʢʦʨʦʩʪʠ ʝʛʦ ʧʦʜʘʯʠ, ʫʨʦʞʘʡʥʦʩʪʠ 

ʦʪ ʜʦʟʳ ʚʝʜʝʥʥʳʭ ʫʜʦʙʨʝʥʠʡ, ʧʨʠʙʳʣʠ ʦʪ ʚʣʦʞʝʥʠʷ ʚ ʨʝʢʣʘʤʫ ʠ ʪ.ʧ. 

ʇʨʠ ʨʝʰʝʥʠʠ ʧʦʜʦʙʥʳʭ ʟʘʜʘʯ ʦʙʳʯʥʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʠʩʧʝʨʩʠʦʥʥʳʡ ʤʝ-

ʪʦʜ, ʟʘʢʣʶʯʘʶʱʠʡʩʷ ʚ ʩʨʘʚʥʝʥʠʠ ʬʘʢʪʦʨʥʦʡ ʠ ʦʩʪʘʪʦʯʥʦʡ ʜʠʩʧʝʨʩʠʠ, ʥʘ ʢʦʪʦ-

ʨʦʡ ʨʘʟʙʠʚʘʝʪʩʷ ʦʙʱʘʷ ʜʠʩʧʝʨʩʠʷ ʨʝʟʫʣʴʪʘʪʠʚʥʦʛʦ ʧʨʠʟʥʘʢʘ ʫ. 

ʌʘʢʪʦʨʥʘʷ ʜʠʩʧʝʨʩʠʷ S2
ʬʘʢʪ. ʚʳʟʚʘʥʘ ʜʝʡʩʪʚʠʝʤ ʥʘ ʩʣʫʯʘʡʥʫʶ ʚʝʣʠʯʠʥʫ ʫ 

ʬʘʢʪʦʨʘ x, ʘ ʦʩʪʘʪʦʯʥʘʷ (S2
ʦʩʪ) ʮʝʣʠʢʦʤ ʦʙʫʩʣʦʚʣʝʥʘ ʩʣʫʯʘʡʥʳʤʠ ʧʨʠʯʠʥʘʤʠ. 

 

ʆʜʥʦʬʘʢʪʦʨʥʳʡ ʜʠʩʧʝʨʩʠʦʥʥʳʡ ʘʥʘʣʠʟ 

ʇʫʩʪʴ ʥʘ ʨʝʟʫʣʴʪʘʪʳ ʧʨʠʟʥʘʢʘ ʫ ʚʦʟʜʝʡʩʪʚʫʝʪ ʬʘʢʪʦʨ ʭ, ʠʤʝʶʱʠʡ ʨ ʧʦʩʪʦ-

ʷʥʥʳʭ ʫʨʦʚʥʝʡ, ʪ.ʝ. x=(x1, x2, éxʨ). ʅʘ ʢʘʞʜʦʤ ʠʟ ʨ ʫʨʦʚʥʝʡ ʧʨʦʠʟʚʝʜʝʤ ʦʜʠʥʘ-

ʢʦʚʦʝ ʯʠʩʣʦ ʠʩʧʳʪʘʥʠʡ, ʨʘʚʥʦʝ q, ʠ ʨʝʟʫʣʴʪʘʪʳ ʵʪʠʭ ʠʩʧʳʪʘʥʠʡ ʦʬʦʨʤʣʝ̫ʤ ʚ 

ʚʠʜʝ ʪʘʙʣʠʮʳ 28 (ʩʤ. ʥʠʞʝ). ʍ ʨʘʟʙʠʚʘʝʪ ʥʘʙʣʶʜʘʝʤʳʝ ʟʥʘʯʝʥʠʷ ʥʘ ʨ ʛʨʫʧʧ ʠ 

ʟʥʘʯʝʥʠʷ ʵʪʠʭ ʛʨʫʧʧ ʦʙʨʘʟʫʶʪ ʩʪʦʣʙʮʳ ʪʘʙʣʠʮʳ. ɺ ʧʦʩʣʝʜʥʝʡ ʩʪʨʦʢʝ ʪʘʙʣʠʮʳ 

ʧʨʠʚʝʜʝʥʳ ʥʘʡʜʝʥʥʳʝ ʟʥʘʯʝʥʠʷ ʛʨʫʧʧʦʚʳʭ ʩʨʝʜʥʠʭ. 

ʆʙʱʘʷ ʚʳʙʦʨʦʯʥʘʷ ʩʨʝʜʥʷʷ 
p

y

y

p

j
irä

=
=

1
. 

ʊʘʙʣʠʮʘ 28 

 ̄

ʠʩʧʳʪʘʥʠʷ 

ʋʨʦʚʥʠ ʬʘʢʪʦʨʘ 

ʍ1 ʍ2 é ʍʨ 

1 ʫ11 ʫ12 é ʫʨ 
2     

. 

. 

. 

    

Q yq1 yq2 é yqp 

ɻʨʫʧʧʦʚʘʷ 

ʩʨʝʜʥʷʷ 
ʫr1 ʫr2 é ʫr3 

 

ʀʩʧʦʣʴʟʫʷ ʜʘʥʥʳʝ ʪʘʙʣʠʮʳ, ʥʘʡʜʝʤ: 

1. ʆʙʱʫʶ ʩʫʤʤʫ ʢʚʘʜʨʘʪʦʚ ʦʪʢʣʦʥʝʥʠʡ ʥʘʙʣʶʜʘʝʤʳʭ ʟʥʘʯʝʥʠʡ ʦʪ ʦʙʱʝʡ 

ʩʨʝʜʥʝʡ ó : ä
=

=
ð

j

îáùR
1

ä
=

-

q

i
ij )y(y

1

2  ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʨʘʩʩʝʷʥʠʝ ʚʩʝʭ ʥʘʙʣʶʜʘʝʤʳʭ 

ʟʥʘʯʝʥʠʡ ʦʪ ʦʙʱʝʡ ʩʨʝʜʥʝʡ. 

2. 2

1

)yy(qR
ð

j

rjôàêò -=ä
=

 ð ʬʘʢʪʦʨʥʘʷ ʩʫʤʤʘ ʢʚʘʜʨʘʪʦʚ ʦʪʢʣʦʥʝʥʠʡ ʛʨʫʧʧʦ-

ʚʳʭ ʩʨʝʜʥʠʭ ʦʪ ʦʙʱʝʡ ʩʨʝʜʥʝʡ ʠ ʦʥʘ ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʨʘʩʩʝʷʥʠʝ ʛʨʫʧʧ ʦʢʦʣʦ ʦʙ-

ʱʝʡ ʩʨʝʜʥʝʡ. 
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3. ää
= =

-=
p

j

q

i
riijîñò y(yR

1 1

2)  ð ʦʩʪʘʪʦʯʥʘʷ ʩʫʤʤʘ ʢʚʘʜʨʘʪʦʚ ʦʪʥʦʰʝʥʠʡ ʥʘʙʣʁ-

ʜʘʝʤʳʭ ʟʥʘʯʝʥʠʡ ʛʨʫʧʧʳ ʦʪ ʩʚʦʝʡ ʛʨʫʧʧʦʚʦʡ ʩʨʝʜʥʝʡ, ʢʦʪʦʨʘʷ ʫʞʝ ʭʘʨʘʢʪʝʨʠʟʫ-

ʝʪ ʨʘʩʩʝʷʥʠʝ ʚʥʫʪʨʠ ʛʨʫʧʧʳ. ʆʙʱʘʷ ʩʫʤʤʘ ʜʠʩʧʝʨʩʠʠ ů2 ʩʢʣʘʜʳʚʘʝʪʩʷ ʠʟ ʩʫʤʤ 

ʤʝʞʛʨʫʧʧʦʚʦʡ ʠ ʚʥʫʪʨʠʛʨʫʧʧʦʚʦʡ ʜʠʩʧʝʨʩʠʡ. 

ɸʥʘʣʦʛʠʯʥʦ:  

Rʦʙ=ɦRʬʘʢʪ.+Rʦʩʪ.. 

ʇʨʠ ʧʨʘʢʪʠʯʝʩʢʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʜʠʩʧʝʨʩʠʦʥʥʦʛʦ ʘʥʘʣʠʟʘ ʦʙʳʯʥʦ ʚʳ-

ʯʠʩʣʷʶʪ Rʦʙ ɦʠ Rʬʘʢʪ, ʘ Rʦʩʪ. ʥʘʭʦʜʷʪ ʠʟ ʨʘʟʥʦʩʪʠ: Rʦʙ.ɦ ð Rʬʘʢʪ. 

 

ʈʝʰʝʥʠʝ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʟʘʜʘʯ ʤʝʪʦʜʦʤ ʜʠʩʧʝʨʩʠʦʥʥʦʛʦ ʘʥʘʣʠʟʘ 

ʇʫʩʪʴ ʥʘ ʢʦʥʝʯʥʳʡ ʨʝʟʫʣʴʪʘʪʠʚʥʳʡ ʧʨʠʟʥʘʢ ʫ, ʠʤʝʶʱʠʡ ʥʦʨʤʘʣʴʥʦʝ ʨʘʩ-

ʧʨʝʜʝʣʝʥʠʝ, ʚʦʟʜʝʡʩʪʚʫʝʪ ʬʘʢʪʦʨ ʭ (ʭ1, ʭ2é ʭp) ʩ ʨ-ʫʨʦʚʥʷʤʠ ʠ ʥʝʦʙʭʦʜʠʤʦ ʫʩʪʘ-

ʥʦʚʠʪʴ, ʦʢʘʟʳʚʘʝʪ ʣʠ ʵʪʦʪ ʬʘʢʪʦʨ ʩʫʱʝʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʧʨʠʟʥʘʢ ʫ. 

ɽʩʣʠ ʠʟʫʯʘʝʤʳʡ ʬʘʢʪʦʨ ʭ (ʭ1, ʭ2é ʭp) ʦʢʘʟʳʚʘʝʪ ʩʫʱʝʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ ʥʘ 

ʫ, ʪʦ ʛʨʫʧʧʦʚʳʝ ʩʨʝʜʥʠʝ 
rjó  ,pj 1=  ʩʫʱʝʩʪʚʝʥʥʦ ʨʘʟʣʠʯʘʶʪʩʷ ʤʝʞʜʫ ʩʦʙʦʡ. 

ʇʦʵʪʦʤʫ ʦʜʥʦʚʨʝʤʝʥʥʦ ʟʥʘʯʠʤʦ ʙʫʜʫʪ ʨʘʟʣʠʯʘʪʴʩʷ Rʬʘʢʪ ʠ Rʦʩʪ. ɸ ʟʥʘʯʠʪ 

ʦʪʥʦʰʝʥʠʝ 

.
R

.
R

îñò

ôàêò  ʙʫʜʝʪ ʟʘʤʝʪʥʦ ʙʦʣʴʰʝ 1. 

ʇʨʠ ʨʝʰʝʥʠʠ ʧʨʘʢʪʠʯʝʩʢʠʭ ʟʘʜʘʯ ʦʙʳʯʥʦ ʨʘʩʩʤʘʪʨʠʚʘʶʪ ʦʪʥʦʰʝʥʠʝ ʬʘʢ-

ʪʦʨʥʦʡ ʠ ʦʩʪʘʪʦʯʥʦʡ ʜʠʩʧʝʨʩʠʠ, ʧʦʜʩʯʠʪʳʚʘʝʪʩʷ: 

2

2

îñò.

ôàêò.

íàáë
S

S
F = , ʛʜʝ 

1-
=

ð

R
S

ôàêò.

ôàêò. , 
)p(q

R
S îñò.

îñò.
1

2

-
=  

ʠ ʟʘʜʘʯʘ ʩʚʦʜʠʪʩʷ ʢ ʩʨʘʚʥʝʥʠʶ ʬʘʢʪʦʨʥʦʡ ʠ ʦʩʪʘʪʦʯʥʦʡ ʜʠʩʧʝʨʩʠʡ ʧʦ ʢʨʠʪʝʨʠʶ 

ʌʠʰʝʨʘ-ʉʥʝʜʝʢʦʨʘ. ʀʟ ʪʘʙʣʠʮʳ 10 ʇʨʠʣʦʞʝʥʠʷ 2 ʢʨʠʪʠʯʝʩʢʠʭ ʟʥʘʯʝʥʠʡ ʥʘʭʦ-

ʜʠʤ Fʢʨ. 

ɽʩʣʠ Fʥʘʙʣ.>Fʢʨ., ʪʦ ʥʫʣʝʚʘʷ ʛʠʧʦʪʝʟʘ ʦ ʨʘʚʝʥʩʪʚʝ ʬʘʢʪʦʨʥʦʡ ʠ ʦʩʪʘʪʦʯʥʦʡ 

ʜʠʩʧʝʨʩʠʡ ʦʪʚʝʨʛʘʶʪʩʷ. 

ʇʨʠʤʝʨ 1. 

ʇʨʠ ʫʨʦʚʥʝ ʟʥʘʯʠʤʦʩʪʠ Ŭ=0,05 ʠʩʩʣʝʜʦʚʘʪʴ ʩʪʝʧʝʥʴ ʚʣʠʷʥʠʷ ʩʪʘʞʘ ʨʘʙʦ-

ʯʠʭ ʧʨʝʜʧʨʠʷʪʠʷ ʥʘ ʤʦʪʠʚʘʮʠʶ ʪʨʫʜʘ. 

ʊʘʙʣʠʮʘ 29 
ʉʪʘʞ 1ï5 ʣ. 6ï10 ʣ. 11 ʣ ʠ ʙʦʣʝʝ 

1 ʙʨ. 20 22 24 

2 ʙʨ. 21 23 25 

3 ʙʨ. 22 24 26 

 21 23 25 

 

ʈʝʟʫʣʴʪʘʪ ʧʨʠʟʥʘʢʘ ʫ ð ʤʦʪʠʚʘʮʠʷ ʪʨʫʜʘ ʟʘʚʠʩʠʪ ʦʪ ʩʪʘʞʘ, ʢʦʪʦʨʳʡ ʠʤʝʝʪ 

3 ʫʨʦʚʥʷ 

P=q=3    ó=23 

rʦʙ.ɦ=ɆɆ 3
2+ 22+12+12+12+12+22+32=4+8+18=12+18=30. 

rʬʘʢʪ. =3(22+22)=24, rʦʩʪ. =30 ð 24=6. 
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12
2

242 ==ôàêòS , 1
23

62 ==
*

Sîñò . 

1

12
=F , Fʢʨ(0,05;2;6)=5,14 (ʠʟ ʪʘʙʣʠʮʳ 10 ʇʨʠʣʦʞʝʥʠʷ 2). 

Fʥʘʙʣ.>Fʢʨ., ʧʦʵʪʦʤʫ ʥʫʣʝʚʘʷ ʛʠʧʦʪʝʟʘ ʦ ʨʘʚʝʥʩʪʚʝ ʬʘʢʪʦʨʥʦʡ ʠ ʦʩʪʘʪʦʯʥʦʡ 

ʜʠʩʧʝʨʩʠʡ ʦʪʚʝʨʛʘʶʪʩʷ. ɸ ʵʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʬʘʢʪʦʨʥʘʷ ʜʠʩʧʝʨʩʠʷ ʟʥʘʯʠʤʦ ʦʪʣʠ-

ʯʘʝʪʩʷ ʦʪ ʦʩʪʘʪʦʯʥʦʡ ʜʠʩʧʝʨʩʠʠ. 

 

ɿʘʜʘʥʠʷ ʜʣʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʨʘʙʦʪʳ 

1. ɺ ʪʝʯʝʥʠʝ ʰʝʩʪʠ ʣʝʪ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʧʷʪʴ ʨʘʟʣʠʯʥʳʭ ʪʝʭʥʦʣʦʛʠʡ  

ʧʦ ʚʳʨʘʱʠʚʘʥʠʶ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʢʫʣʴʪʫʨʳ. ɼʘʥʥʳʝ ʧʦ ʵʢʩʧʝʨʠʤʝʥʪʫ (ʚ 

ʮ/ʛʘ) ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ: 

ʊʘʙʣʠʮʘ 30 

ʅʦʤʝʨ ʥʘʙʣʶʜʝʥʠʷ 

(ʛʦʜ) 

ʊʝʭʥʦʣʦʛʠʷ (ʬʘʢʪʦʨ ɸ) 

ɸ1 ɸ2 ɸ3 ɸ4 ɸ5 

1 1.2 0.6 0.9 1.7 1.0 

2 1.1 1.1 0.6 1.4 1.4 

3 1.0 0.8 1.3 1.3 1.1 

4 1.3 0.7 1.0 1.5 0.9 

5 1.1 0.7 1.0 1.2 1.2 

6 0.8 0.9 1.0 1.3 1.5 

ʠʪʦʛʦ 6.5 4.8 5.4 8.4 7.1 

 

2. ʅʝʦʙʭʦʜʠʤʦ ʥʘ ʫʨʦʚʥʝ ʟʥʘʯʠʤʦʩʪʠ a=0.05 ʫʩʪʘʥʦʚʠʪʴ ʚʣʠʷʥʠʝ ʨʘʟʣʠʯ-

ʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʥʘ ʫʨʦʞʘʡʥʦʩʪʴ ʢʫʣʴʪʫʨʳ. ʅʘ ʟʘʚʦʜʝ ʫʩʪʘʥʦʚʣʝʥʦ ʯʝʪʳʨʝ ʣʠʥʠʠ 

ʧʦ ʚʳʧʫʩʢʫ ʦʙʣʠʮʦʚʦʯʥʦʡ ʧʣʠʪʢʠ. ʉ ʢʘʞʜʦʡ ʣʠʥʠʠ, ʩʣʫʯʘʡʥʳʤ ʦʙʨʘʟʦʤ, ʚ ʪʝ-

ʯʝʥʠʝ ʩʤʝʥʳ ʦʪʦʙʨʘʥʦ ʧʦ 10 ʧʣʠʪʦʢ ʠ ʩʜʝʣʘʥʳ ʟʘʤʝʨʳ ʠʭ ʪʦʣʱʠʥʳ (ʤʤ).  

ʆʪʢʣʦʥʝʥʠʷ ʦʪ ʥʦʤʠʥʘʣʴʥʦʛʦ ʨʘʟʤʝʨʘ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ: 

ʊʘʙʣʠʮʘ 31 

ʃʠʥʠʷ 

ʧʦ ʚʧrʫʩʢʫ ʧʣʠʪʦʢ 

ʅʦʤʝʨ ʠʩʧʳʪʘʥʠʷ 

1 2 3 4 5 6 7 8 9 10 

1 0.6 0.2 0.4 0.5 0.8 0.2 0.1 0.6 0.8 0.8 

2 0.2 0.2 0.4 0.3 0.3 0.6 0.8 0.2 0.5 0.5 

3 0.8 0.6 0.2 0.4 0.9 1.1 0.8 0.2 0.4 0.8 

4 0.7 0.7 0.3 0.3 0.2 0.8 0.6 0.4 0.2 0.6 

 

3. ʇʦ ʜʘʥʥʳʤ ʊʘʙʣʠʮʳ 6 ʇʨʠʣʦʞʝʥʠʷ 1 ʦʧʨʝʜʝʣʠʪʴ ʦʢʘʟʘʣ ʣʠ ʬʘʢʪʦʨ 

ʚʨʝʤʝʥʠ ʩʫʱʝʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʯʠʩʣʘ ʜʝʪʝʡ ʚ ʤʥʦʛʦʜʝʪʥʳʭ 

ʩʝʤʴʷʭ. 
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ʉʊɸʊʀʉʊʀʏɽʉʂʀʁ ɸʅɸʃʀɿ ɺ EXCEL 

ɺ ʦʙʱʝʤ ʩʣʫʯʘʝ ʟʘʧʫʩʢ ʧʨʠʣʦʞʝʥʠʷ ʧʨʦʠʟʚʦʜʠʪʩʷ ʩʪʘʥʜʘʨʪʥʳʤ ʦʙʨʘʟʦʤ: 

ʇʫʩʢ Ą ʇʨʦʛʨʘʤʤʳ Ą Excel. 

ʌʦʨʤʘʪʠʨʦʚʘʥʠʝ ʪʝʢʩʪʘ ʚ Excel ʧʨʦʠʟʚʦʜʠʪʩʷ ʪʘʢʠʤ ʞʝ ʦʙʨʘʟʦʤ, ʢʘʢ ʠ ʚ 

ʪʝʢʩʪʦʚʦʤ ʨʝʜʘʢʪʦʨʝ Word. 

ɺʝʨʭʥʷʷ ʯʘʩʪʴ ʦʪʢʨʳʚʰʝʛʦʩʷ ʣʠʩʪʘ ʩʦʜʝʨʞʠʪ 5 ʩʪʨʦʢ: 

ʆʢʥʦ Excel: 1 ʩʪʨʦʢʘ ð ɿʘʛʦʣʦʚʦʢ 

2 ʩʪʨʦʢʘ ð ʄʝʥʶ (File, ʇʨʘʚʢʘ,é) 

3 ʩʪʨʦʢʘ ð ʉʪʘʥʜʘʨʪʥʘʷ ʧʘʥʝʣʴ ʠʥʩʪʨʫʤʝʥʪʦʚ 

4 ʩʪʨʦʢʘ ð ʌʦʨʤʘʪʠʨʦʚʘʥʠʝ 

5 ʩʪʨʦʢʘ ð ʉʪʨʦʢʘ ʌʦʨʤʫʣ. 

ʇʨʠʟʥʘʢʦʤ ʬʦʨʤʫʣʳ ʷʚʣʷʝʪʩʷ ʩʪʦʷʱʠʡ ʚʧʝʨʝʜʠ ʟʥʘʢ ç=è 

ɺʩʝ ʬʦʨʤʫʣʳ ʥʘʙʠʨʘʶʪʩʷ ʣʘʪʠʥʩʢʠʤʠ ʙʫʢʚʘʤʠ. 

ʈʘʙʦʯʘʷ ʢʥʠʛʘ ʩʦʩʪʦʠʪ ʠʟ 3-ʭ ʣʠʩʪʦʚ, ʥʦ ʤʦʞʥʦ ʫʚʝʣʠʯʠʪʴ ʜʦ 255. ʈʘʙʦʯʠʡ 

ʣʠʩʪ ʩʦʩʪʦʠʪ ʠʟ 256 ʩʪʦʣʙʮʦʚ ʠ 65536 ʩʪʨʦʢ. 

ʂʘʞʜʘʷ ʷʯʝʡʢʘ ʦʜʥʦʟʥʘʯʥʦ ʠʜʝʥʪʠʬʠʮʠʨʫʝʪʩʷ ʥʦʤʝʨʦʤ ʩʪʦʣʙʮʘ: ɸ, ɺ, ʉ, 

éɸɸ, ɸɺ, é. ʠ ʥʦʤʝʨʦʤ ʩʪʨʦʢʠ (1, 2, 3,..). 

ɺʳʙʨʘʚ ʢʦʤʘʥʜʫ: çʌʦʨʤʘʪ ʷʯʝʡʢʠè ʤʦʞʥʦ ʟʘʜʘʪʴ ʬʦʨʤʘʪ: %, ʜʝʥʝʞʥʳʡ, 

ʮʠʬʨʦʚʦʡ,é 

ʗʯʝʡʢʠ ʤʦʛʫʪ ʠʤʝʪʴ ʘʙʩʦʣʶʪʥʫʶ ʠ ʦʪʥʦʩʠʪʝʣʴʥʫʶ ʘʜʨʝʩʘʮʠʶ. 

ɸʙʩʦʣʶʪʥʦʩʪʴ ʘʜʨʝʩʘʮʠʠ ʟʘʜʘʝʪ ʟʥʘʢ ç$è (ʧʨʠ ʢʦʧʠʨʦʚʘʥʠʠ: ð $A1*$A2, 

ʪ.ʝ. ʵʪʦ ʟʥʘʯʝʥʠʝ). ʇʨʠ ʘʙʩʦʣʶʪʥʦʡ ʩʩʳʣʢʝ ʢʦʧʠʨʦʚʘʥʠʝ ʩʦʭʨʘʥʷʝʪ ʜʘʥʥʳʡ  

ʘʜʨʝʩ. 

Excel ʠʤʝʝʪ ʙʦʣʴʰʦʡ ʥʘʙʦʨ ʬʫʥʢʮʠʡ, ʢʦʪʦʨʳʡ ʘʢʪʠʚʠʟʠʨʫʝʪʩʷ ʩʣʝʜʫʶ-

ʱʠʤ ʦʙʨʘʟʦʤ: ʥʘ ʚʝʨʭʥʝʡ ʧʘʥʝʣʠ ʩ ʧʦʤʦʱʴʶ ʤʳʰʠ ʚʳʙʠʨʘʝʪʩʷ fx, ʠʟ ʨʘʩʢʨʳʚ-

ʰʝʛʦʩʷ ʦʢʥʘ ʚʳʙʠʨʘʶʪʩʷ ʉʪʘʪʠʩʪʠʯʝʩʢʠʝ. ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʩʧʨʘʚʢʠ ʦ ʬʦʨʤʘʪʝ 

ʚʚʦʜʘ ʜʘʥʥʳʭ ʠ ʬʦʨʤʫʣʝ ʚʳʯʠʩʣʝʥʠʷ ʬʫʥʢʮʠʠ ʩʣʝʜʫʝʪ ʦʙʨʘʪʠʪʴʩʷ ʢ ʠʥʬʦʨʤʘ-

ʮʠʠ ʩʧʨʘʚʦʯʥʦʛʦ ʭʘʨʘʢʪʝʨʘ ʧʫʪʝʤ ʥʘʞʘʪʠʷ ʢʥʦʧʢʠ ç?è. 

ʊʘʢʞʝ ʙʦʣʴʰʠʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʦʙʣʘʜʘʝʪ ʧʘʢʝʪ ʘʥʘʣʠʟʘ, ʢʦʪʦʨʳʡ ʘʢʪʠ-

ʚʠʟʠʨʫʝʪʩʷ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ:  

ʉʝʨʚʠʩ Ą ʅʘʩʪʨʦʡʢʠ Ą ʇʘʢʝʪ ʘʥʘʣʠʟʘ. 

ʇʦʩʣʝ ʵʪʦʛʦ ʚ ʤʝʥʶ çʉʝʨʚʠʩè ʧʦʷʚʣʷʝʪʩʷ ʩʪʨʦʢʘ çɸʥʘʣʠʟ ʜʘʥʥʳʭè, ʘʢʪʠ-

ʚʠʨʫʷ ʢʦʪʦʨʫʶ ʤʦʞʝʤ ʚʳʙʨʘʪʴ ʠʟ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʧʨʝʜʣʘʛʘʝʤʳʭ ʩʪʘʪʠʩʪʠ-

ʯʝʩʢʠʭ ʧʨʦʮʝʜʫʨ ʥʝʦʙʭʦʜʠʤʫʶ. ʈʘʟʙʝʨʝʤ ʧʨʠʤʝʨ ʧʨʠʤʝʥʝʥʠʷ ʧʘʢʝʪʘ ʘʥʘʣʠʟʘ ʚ 

ʩʣʫʯʘʝ ʦʜʥʦʬʘʢʪʦʨʥʦʛʦ ʜʠʩʧʝʨʩʠʦʥʥʦʛʦ ʘʥʘʣʠʟʘ. 

ɼʣʷ ʥʘʯʘʣʘ ʚʚʝʜʝʤ ʥʝʦʙʭʦʜʠʤʳʝ ʜʘʥʥʳʝ ʚ ʵʣʝʢʪʨʦʥʥʫʶ ʪʘʙʣʠʮʫ. ɿʘʜʘʯʘ 

ʩʦʩʪʦʠʪ ʚ ʩʣʝʜʫʶʱʝʤ: 

ʇʨʦʚʝʨʠʪʴ ʩʪʘʪʠʩʪʠʯʝʩʢʫʶ ʩʫʱʝʩʪʚʝʥʥʦʩʪʴ ʚʣʠʷʥʠʷ ʢʘʪʘʣʠʟʘʪʦʨʘ ɸ ʥʘ 

ʭʠʤʠʯʝʩʢʫʶ ʨʝʘʢʮʠʶ. ʈʝʟʫʣʴʪʘʪʳ ʠʟʤʝʨʝʥʠʡ ʧʨʠ 5 ʫʨʦʚʥʷʭ ʬʘʢʪʦʨʘ ɸ ʧʨʠʚʝ-

ʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 32 (ʩʤ. ʥʠʞʝ). 

ʇʦʩʣʝ ʧʦʜʢʣʶʯʝʥʠʷ çʧʘʢʝʪʘ ʘʥʘʣʠʟʘè, ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʚʚʝʜʷ ʜʘʥʥʳʝ ʚ 

ʷʯʝʡʢʠ: ɸ1ïɽ7, ʟʘʧʫʩʢʘʝʤ ʧʨʦʮʝʜʫʨʫ çʦʜʥʦʬʘʢʪʦʨʥʳʡ ʜʠʩʧʝʨʩʠʦʥʥʳʡ ʘʥʘʣʠʟè. 

ɺʭʦʜʥʦʡ ʠʥʪʝʨʚʘʣ $A1$:$E$7 ʫʢʘʟʳʚʘʝʪ ʪʫ ʦʙʣʘʩʪʴ ʧʦ ʜʠʘʛʦʥʘʣʠ, ʚ ʢʦʪʦ-

ʨʫʶ ʤʳ ʚʚʦʜʠʤ ʜʘʥʥʳʝ. 
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ʊʘʙʣʠʮʘ 32 
ɸ1 ɸ2 ɸ3 ɸ4 ɸ5 

3,2 

3,1 

3,1 

2,8 

3,3 

3 

2,6 

3,1 

2,7 

2,9 

2,7 

2,8 

2,9 

2,6 

3 

3,1 

3 

2,8 

3,7 

3,4 

3,2 

3,3 

3,5 

3,3 

3 

3,4 

3,2 

3,85 

2,9 

3,1 

 

ɻʨʫʧʧʠʨʦʚʢʘ ʧʦ ʩʪʦʣʙʮʘʤ ʦʟʥʘʯʘʝʪ ʪʝ ʫʨʦʚʥʠ ʬʘʢʪʦʨʘ, ʥʘ ʢʦʪʦʨʳʝ ʨʘʟʜʝ-

ʣʝʥʳ ʜʘʥʥʳʝ. 

ɺʳʭʦʜʥʦʡ ʠʥʪʝʨʚʘʣ $A$11 ð ʪʦ ʤʝʩʪʦ ʚ ʪʘʙʣʠʮʝ, ʚ ʢʦʪʦʨʦʝ ʚʳʚʦʜʠʪʩʷ ʨʝ-

ʟʫʣʴʪʘʪ. 

ʄʝʪʢʠ ʚ ʧʝʨʚʦʡ ʩʪʨʦʢʝ ð ʪʦ, ʯʪʦ ʧʝʨʚʘʷ ʩʪʨʦʢʘ, ʫʢʘʟʘʥʥʘʷ ʚʦ ʚʭʦʜʥʦʤ ʠʥ-

ʪʝʨʚʘʣʝ, ʷʚʣʷʝʪʩʷ ʟʘʛʦʣʦʚʢʦʤ. ʈ=0,05 (ʫʨʦʚʝʥʴ ʜʦʩʪʦʚʝʨʥʦʩʪʠ) ð 5%-ʘʷ ʚʝʨʦʷʪ-

ʥʦʩʪʴ ʦʰʠʙʢʠ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʦʣʫʯʠʤ: 

 

Fʬ = 9,35, Fʢʨ. = 2,76. 

ʊʘʢ ʢʘʢ Fʬ. > Fʢʨ., ʪʦ ʬʘʢʪʦʨ ʢʘʪʘʣʠʟʘʪʦʨʘ ʩʫʱʝʩʪʚʝʥʥʦ ʚʣʠʷʝʪ ʥʘ ʨʝʘʢ-

ʮʠʶ. 

 

ʈʝʛʨʝʩʩʠʷ 

ɼʦʧʫʩʪʠʤ, ʚʳʯʠʩʣʷʝʪʩʷ ʧʨʠʙʳʣʴ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʨʝʤʝʥʠ ʬʫʥʢʮʠʦʥʠ-

ʨʦʚʘʥʠʷ ʧʨʝʜʧʨʠʷʪʠʷ, ʠ ʭʦʪʠʤ ʫʟʥʘʪʴ, ʢʘʢʦʚʘ ʙʫʜʝʪ ʧʨʠʙʳʣʴ ʯʝʨʝʟ 5 ʣʝʪ. ɼʣʷ 

ʘʥʘʣʠʪʠʯʝʩʢʦʛʦ ʚʳʨʘʚʥʠʚʘʥʠʷ ʠ ʧʨʦʛʥʦʟʘ ʧʦ ʫʨʘʚʥʝʥʠʶ ʧʨʷʤʦʡ y = ax +b ʤʦʞ-

ʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʢʘʪʝʛʦʨʠʠ çʉʪʘʪʠʩʪʠʯʝʩʢʠʝè ʩʣʝʜʫʶʱʠʝ ʬʫʥʢʮʠʠ: 

ɸ) ʧʨʝʜʩʢʘʟʘʥʠʷ; 

ɹ) ʪʝʥʜʝʥʮʠʷ. 

ɺʚʝʜʝʤ ɸ1:ɸ5 ð ʚʨʝʤʷ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ, ɺ1:ɺ5 ð ʧʨʠʙʳʣʴ. 

ɿʘʧʦʣʥʠʤ ʥʝʦʙʭʦʜʠʤʳʝ ʩʪʨʦʢʠ ʤʝʥʶ ʜʘʥʥʳʭ ʬʫʥʢʮʠʡ. 
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ʇʦʣʫʯʠʪʴ ʤʝʥʶ ʨʝʛʨʝʩʩʠʠ ʤʦʞʥʦ ʪʘʢʞʝ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʘʢʝʪʘ ʘʥʘʣʠʟʘ 

ʜʘʥʥʳʭ. 

ʉʝʨʚʠʩ Ą ʅʘʩʪʨʦʡʢʠ Ą ʇʘʢʝʪ ʘʥʘʣʠʟʘ Ą ɸʥʘʣʠʟ ʜʘʥʥʳʭ Ą ʈʝʛʨʝʩʩʠʷ. 

 

ʂʦʨʨʝʣʷʮʠʷ 

ʇʨʠ ʧʦʤʦʱʠ ʬʫʥʢʮʠʠ ʂʆʈʈɽʃ ʚʳʯʠʩʣʷʝʪʩʷ ʣʠʥʝʡʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ ʢʦʨ-

ʨʝʣʷʮʠʠ. ʄʦʞʥʦ ʪʘʢʞʝ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʵʪʠʭ ʮʝʣʷʭ ʧʘʢʝʪ ʘʥʘʣʠʟʘ: 

ʇʘʢʝʪ ʘʥʘʣʠʟʘ Ą ʂʦʨʨʝʣʷʮʠʷ, ʣʠʙʦ fx Ą ʂʦʨʨʝʣʷʮʠʷ Ą ʇʠʨʩʦʥ. 

ɼʣʷ ʧʦʜʩʯʝʪʘ ʨʘʥʛʦʚʦʛʦ ʢʦʵʬʬʠʮʠʝʥʪʘ ʢʦʨʨʝʣʷʮʠʠ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʧʦʩʣʝ ʚʚʝʜʝʥʠʷ ʜʘʥʥʳʭ fx:ʈʘʥʛ, ʘ ʟʘʪʝʤ ʟʘʜʘʪʴ ʬʦʨʤʫʣʫ. 

 

ʆʧʠʩʘʪʝʣʴʥʘʷ ʩʪʘʪʠʩʪʠʢʘ 

ʆʧʠʩʘʪʝʣʴʥʘʷ ʩʪʘʪʠʩʪʠʢʘ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʜʨʦʙʥʦʛʦ ʦʧʠʩʘʥʠʷ ʜʘʥʥr ʭ 

ʠ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: ʇʘʢʝʪ ʘʥʘʣʠʟʘ Ą ʆʧʠʩʘʪʝʣʴʥʘʷ ʩʪʘʪʠ-

ʩʪʠʢʘ. ɻʠʩʪʦʛʨʘʤʤʘ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʩʪʨʦʠʪʩʷ ʩ ʧʦʤʦʱʴʶ ʤʘʩʪʝʨʘ ʜʠʘʛʨʘʤʤ. 

ʆʧʠʩʘʪʝʣʴʥʘʷ ʩʪʘʪʠʩʪʠʢʘ ʧʦʟʚʦʣʷʝʪ ʚʳʯʠʩʣʠʪʴ ʨʘʟʤʘʭ ʚʘʨʠʘʮʠʠ, ʤʘʢʩʠʤʫʤ, 

ʤʠʥʠʤʫʤ, ʜʠʩʧʝʨʩʠʶ, ʩʪʘʥʜʘʨʪʥʦʝ ʦʪʢʣʦʥʝʥʠʝ ʠ ʪ.ʜ. 

ʈʘʟʣʠʯʠʝ ʤʝʞʜʫ ʜʚʫʤʷ ʨʷʜʘʤʠ ʤʦʞʥʦ ʦʮʝʥʠʚʘʪʴ ʧʦ ʢʨʠʪʝʨʠʶ ʌʠʰʝʨʘ:  

fx Ą ʉʪʘʪʠʩʪʠʯ. Ą ʌʠʰʝʨ. 

ɹʦʣʝʝ ʢʘʯʝʩʪʚʝʥʥʳʡ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʡr ʩʪʘʪʠʩʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʧʨʦʚʦ-

ʜʠʪʩʷ ʩ ʧʦʤʦʱʴʶ ʨʘʟʣʠʯʥʳʭ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʧʘʢʝʪʦʚ: 

STATISTICA, SPSS ʠ ʜʨ. 

 

 

ʉʊɸʊʀʉʊʀʏɽʉʂʀʁ ɸʅɸʃʀɿ ɺ ʇʈʆɻʈɸʄʄɽ STATISTICA 

STATISTICA ʷʚʣʷʝʪʩʷ ʣʠʜʝʨʦʤ ʩʨʝʜʠ ʧʨʦʛʨʘʤʤ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ 

ʜʘʥʥʳʭ ʚ ʩʨʝʜʝ Windows. ɺ ʥʝʡ ʨʝʘʣʠʟʦʚʘʥ ʪʘʢ ʥʘʟʳʚʘʝʤʳʡ ʛʨʘʬʠʯʝʩʢʠ-

ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʡ ʧʦʜʭʦʜ ʢ ʘʥʘʣʠʟʫ ʜʘʥʥʳʭ, ʢʦʪʦʨʳʡ ʩʦʩʪʦʠʪ ʚʦ ʚʩʝʩʪʦʨʦʥʥʝʤ 

ʚʠʟʫʘʣʴʥʦʤ ʧʨʝʜʩʪʘʚʣʝʥʠʠ ʜʘʥʥʳʭ. ʈʘʟʜʝʣʳ, ʢʦʪʦʨʳʝ ʙʫʜʫʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴʩʷ, 

ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʪʝʤ ʨʘʟʜʝʣʘʤ, ʢʦʪʦʨʳʝ ʙʳʣʠ ʨʘʩʩʤʦʪʨʝʥʳ ʥʘ ʪʝʦʨʝʪʠʯʝʩʢʦʤ 

ʫʨʦʚʥʝ ʠ ʪʨʝʙʦʚʘʣʠ ʜʦʣʛʠʭ ʫʪʦʤʠʪʝʣʴʥʳʭ ʚʳʯʠʩʣʝʥʠʡ ʥʘ ʢʘʣʴʢʫʣʪ̫ʦʨʝ: 

- ʧʨʦʩʪʝʡʰʘʷ ʩʪʘʪʠʩʪʠʢʘ ð ʩʨʝʜʥʝʝ, ʩʪʘʥʜʘʨʪʥʦʝ ʦʪʢʣʦʥʝʥʠʝ, ʧʦʩʪʨʦʝʥʠʝ 

ʛʠʩʪʦʛʨʘʤʤʳ; 

- ʦʮʝʥʢʘ ʟʥʘʯʠʤʦʩʪʠ ʩʜʚʠʛʘ; 

- ʢʦʨʨʝʣʷʮʠʦʥʥʳʡ ʘʥʘʣʠʟ; 

- ʜʠʩʧʝʨʩʠʦʥʥʳʡ (ʦʜʥʦʬʘʢʪʦʨʥʳʡ ʘʥʘʣʠʟ); 

- ʨʝʛʨʝʩʩʠʦʥʥʳʡ ʘʥʘʣʠʟ. 

 



90 

ʆʙʱʠʝ ʧʨʘʚʠʣʘ ʨʘʙʦʪʳ ʩ ʧʨʦʛʨʘʤʤʦʡ 

ʇʦʩʣʝ ʠʥʩʪʘʣʣʷʮʠʠ ʧʨʦʛʨʘʤʤʳ STATISTICA ʟʘʧʫʩʢʘʝʪʩʷ ʧʫʪʝʤ ʚʳʙʦʨʘ 

ʢʥʦʧʦʢ ʇʫʩʢ Ą ʇʨʦʛʨʘʤʤʳ Ą STATISTICA. ʅʘ ʵʢʨʘʥʝ ʧʦʷʚʣʷʝʪʩʷ ʨʘʙʦʯʠʡ 

ʣʠʩʪ, ʩʭʦʜʥʳʡ ʩ ʨʘʙʦʯʠʤ ʣʠʩʪʦʤ ʧʨʠʣʦʞʝʥʠʷ EXCEL. ʉʦʟʜʘʥʠʝ, ʦʪʢʨʳʪʠʝ ʠ ʩʦ-

ʭʨʘʥʝʥʠʝ ʬʘʡʣʦʚ ʧʨʦʠʩʭʦʜʠʪ ʦʙʱʝʧʨʠʥʷʪʳʤ ʩʧʦʩʦʙʦʤ ʜʣʷ Windows. ʌʘʡʣʳ 

ʠʤʝʶʪ ʨʘʩʰʠʨʝʥʠʝ sta. 

ʏʠʩʣʦ ʥʝʦʙʭʦʜʠʤʳʭ ʩʪʨʦʢ ʠ ʩʪʦʣʙʮʦʚ ʤʦʞʥʦ ʟʘʜʘʪʴ ʩʨʘʟʫ, ʘ ʤʦʞʥʦ ʚʘʨʴʠ-

ʨʦʚʘʪʴ ʩ ʧʦʤʦʱʴʶ ʤʳʰʠ. 

ɼʚʘʞʜʳ ʱʝʣʢʥʫʚ ʥʘ ʠʤʝʥʠ ʧʝʨʝʤʝʥʥʦʡ Var1, ʤʦʞʥʦ ʟʘʜʘʪʴ ʝʝ ʠʤʷ ʚ ʧʦʣʝ 

Name. ɼʣʠʥʘ ʠʤʝʥʠ ʥʝ ʜʦʣʞʥʘ ʧʨʝʚʳʰʘʪʴ 8 ʩʠʤʚʦʣʦʚ. ɺ ʧʦʣʝ Long name ʤʦʞʥʦ 

ʟʘʜʘʪʴ ʬʦʨʤʫʣʫ ʜʣʷ ʚʳʯʠʩʣʝʥʠʷ ʪʦʡ ʠʣʠ ʠʥʦʡ ʧʝʨʝʤʝʥʥʦʡ. 

 

 
 

 

 

ʇʨʦʩʪʝʡʰʘʷ ʦʧʠʩʘʪʝʣʴʥʘʷ 

ʩʪʘʪʠʩʪʠʢʘ 

ʇʦʩʣʝ ʚʚʝʜʝʥʠʷ ʜʘʥʥʳʭ ʚ ʤʝʥʶ 

ʉʪʘʪʠʩʪʠʢʘ ʚʳʙʠʨʘʝʤ: ʦʩʥʦʚʥʘʷ ʩʪʘ-

ʪʠʩʪʠʢʘ ð ʦʧʠʩʘʪʝʣʴʥʘʷ ʩʪʘʪʠʩʪʠʢʘ, 

ʟʘʪʝʤ ʘʢʪʠʚʠʟʠʨʫʝʤ ʦʢʥʦ Variables, 

ʚʳʙʠʨʘʝʤ ʪʦʪ ʩʪʦʣʙʝʮ, ʢʦʪʦʨʳʡ ʭʦʪʠʤ 

ʠʩʩʣʝʜʦʚʘʪʴ, ʠ ʧʦʩʪʘʚʠʤ ʬʣʘʞʢʠ ʥʘ 

ʪʝʭ ʧʘʨʘʤʝʪʨʘʭ, ʟʥʘʯʝʥʠʷ ʢʦʪʦʨʳʭ ʭʦ-

ʪʠʤ ʫʟʥʘʪʴ. 

ʏʪʦʙʳ ʧʦʣʫʯʠʪʴ ʛʠʩʪʦʛʨʘʤʤʫ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʠ ʩʨʘʚʥʠʪʴ ʝʛʦ ʩ ʥʦʨ-

ʤʘʣʴʥʳʤ, ʩʣʝʜʫʝʪ ʚʳʙʨʘʪʴ: ʙʳʩʪʨʘʷ 

ʩʪʘʪʠʩʪʠʢʘ-ʛʠʩʪʦʛʨʘʤʤʘ. 
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ɺʳʯʠʩʣʝʥʠʝ ʢʦʨʨʝʣʷʮʠʠ ʠ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʨʝʛʨʝʩʩʠʠ 

ɼʣʷ ʚʳʯʠʩʣʝʥʠʷ ʣʠʥʝʡʥʦʛʦ ʢʦʵʬʬʠʮʠʝʥʪʘ ʢʦʨʨʝʣʷʮʠʠ ʩʣʝʜʫʝʪ ʚʳʙʨʘʪʴ 

ʉʪʘʪʠʩʪʠʢʘ Ą ʆʩʥʦʚʥʘʷ, ʩʪʘʪʠʩʪʠʢʘ Ą Correlation matrices. ɿʘʪʝʤ ʚʳʙʨʘʪʴ 

ʚʢʣʘʜʢʫ ʨʘʩʰʠʨʝʥʥʦʝ/ʚʳʯʝʨʯʠʚʘʥʠʝ ʠ ʜʚʫʤʝʨʥʳʡ ʛʨʘʬʠʢ ʨʘʟʙʨʦʩʘ. 
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ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʦʣʫʯʠʤ ʟʥʘʯʝʥʠʝ ʣʠʥʝʡʥʦʛʦ ʢʦʵʬʬʠʮʠʝʥʪʘ ʢʦʨʨʝʣʷʮʠʠ, ʣʠ-

ʥʠʶ ʨʝʛʨʝʩʩʠʠ ʠ ʫʨʘʚʥʝʥʠʝ ʨʝʛʨʝʩʩʠʠ. 

ɽʩʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʚʳʯʠʩʣʠʪʴ ʠ ʨʘʥʛʦʚʳʡ ʢʦʵʬʬʠʮʠʝʥʪ ʢʦʨʨʝʣʷʮʠʠ.  

ɼʣʷ ʵʪʦʛʦ: ʉʪʘʪʠʩʪʠʢʘ Ą ʥʝʧʘʨʘʤʝʪʨʠʯʝʩʢʠʝ Ą correlations Ą RSpearmen.  

ɿʘʪʝʤ ʟʘʜʘʪʴ ʧʝʨʝʤʝʥʥʳʝ ʠ ʧʦʩʣʝ ʚʳʯʠʩʣʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʘ ʢʦʨʨʝʣʷʮʠʠ ʚʳ-

ʙʨʘʪʴ ʚʢʣʘʜʢʫ ð ʜʠʘʛʨʘʤʤʘ ʨʘʩʩʝʷʥʠʷ. 

ɼʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʟʘʧʫʩʪʠʪʴ ʤʦʜʫʣʴ çɼʠʩʧʝʨʩʠʦʥʥʳʡ ʘʥʘʣʠʟè ʥʫʞʥʦ ʚʳ-

ʙʨʘʪʴ ʚʢʣʘʜʢʫ çɼʨʫʛʠʝ ʚʠʜʳ ʘʥʘʣʠʟʘè ʠʟ ʤʝʥʶ çɸʥʘʣʠʟè, ʧʨʦʮʝʜʫʨʘ çANOVAè 

(Analysis of variance). 

 

 

ʉʊɸʊʀʉʊʀʏɽʉʂʀʁ ɸʅɸʃʀɿ ɺ ʇʈʆɻʈɸʄʄɽ SPSS 

ʇʨʦʮʝʜʫʨʳ, ʨʘʩʩʤʦʪʨʝʥʥʳʝ ʨʘʥʝʝ, ʚʦʟʤʦʞʥʳ ʠ ʩ ʧʦʤʦʱʴʶ ʩʪʘʪʠʩʪʠʯʝ-

ʩʢʦʛʦ ʧʘʢʝʪʘ SPSS. 

ʊʘʢ ʦʧʠʩʘʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʜʘʥʥʳʭ ʧʦʜʢʣʶʯʘʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʤʦʜʫʣʷ 

ɸʥʘʣʠʟ Ą ʆʧʠʩʘʪʝʣʴʥʳʝ, ʩʪʘʪʠʩʪʠʢʠ Ą ʦʧʠʩʘʪʝʣʴʥʳʝ. ʇʨʝʜʚʘʨʠʪʝʣʴʥʦ ʚ ʬʘʡʣ 

ʜʘʥʥʳʭ ʜʦʣʞʥʳ ʙʳʪʴ ʚʚʝʜʝʥʳ ʜʘʥʥʳʝ. ɹʦʣʝʝ ʧʦʜʨʦʙʥʳʡ ʘʥʘʣʠʟ ʤʦʞʥʦ ʧʦʣʫ-

ʯʠʪʴ ʚʳʙʨʘʚ: ɸʥʘʣʠʟ Ą ʆʧʠʩʘʪʝʣʴʥʳʝ ʩʪʘʪʠʩʪʠʢʠ Ą ʀʩʩʣʝʜʦʚʘʥʠʝ. ʈʘʩʩʤʦʪ-

ʨʠʤ ʧʨʠʤʝʨ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʡ ʥʘ ʨʠʩʫʥʢʝ ʥʠʞʝ. 
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ʋʢʘʞʝʤ ʧʝʨʝʤʝʥʥʫʶ, ʢʦʪʦʨʫʶ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ: 
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ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʦʣʫʯʠʤ ʩʣʝʜʫʶʱʠʝ ʨʝʟʫʣʴʪʘʪʳ: 

Descriptive Statistics 
 N Minimum Maximum Mean Std. Deviation 

VAR00001 

Valid N (listwise) 

5 

5 

1,00 9,00 5,8000 3,63318 

 

Explore 

Descriptives 
 Statistic Std. Error Mean 

VAR00001 Mean 

95% Confidence Lower Bound 

Interval for Mean Upper Bound 

 

5% Trimmed Mean 

Median 

Variance 

Std. Deviation 

Minimum 

Maximum 

Range 

Interquartile Range 

Skewness 

Kurtosis 

 

5,8000 

1,2888 

10,3112 

 

5,8889 

7,0000 

13,200 

3,63318 

1,00 

9,00 

8,00 

7,0000 

ï,567 

ï2,231 

1,62481 

 

 

 

 

 

 

 

 

 

 

 

,913 

2,000 

 

Mean ð ʩʨʝʜʥʝʝ 

Median ð ʤʝʜʠʘʥʘ 

Std.deviation ð ʩʪʘʥʜʘʨʪʥʦʝ ʦʪʢʣʦʥʝʥʠʝ 

Variance ð ʜʠʩʧʝʨʩʠʷ 

Range ð ʨʘʟʤʘʭ 

Std.error mean ð ʩʪʘʥʜʘʨʪʥʘʷ ʦʰʠʙʢʘ ʩʨʝʜʥʝʛʦ 

Skewness ð ʢʦʵʬʬʠʮʠʝʥʪ ʘʩʩʠʤʝʪʨʠʠ 

Kurtosis ð ʢʦʵʬʬʠʮʠʝʥʪ ʵʢʩʮʝʩʩʘ. 

 

ʈʘʩʯʝʪ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʢʦʨʨʝʣʷʮʠʠ ʚ ʧʘʢʝʪʝ SPSS ʥʘʯʠʥʘʝʪʩʷ ʩ ʚʚʦʜʘ ʜʘʥ-

ʥʳʭ. ɼʦʧʫʩʪʠʤ, ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʩʪʝʧʝʥʴ ʩʚʷʟʠ ʤʝʞʜʫ ʧʨʠʟʥʘʢʦʤ 1 (var1) ʠ ʧʨʠ-

ʟʥʘʢʦʤ 2 (var2). ɼʣʷ ʵʪʦʛʦ ʚʳʙʠʨʘʝʪʩʷ ɸʥʘʣʠʟ Ą ʩʦʛʣʘʩʦʚʘʥʠʝ Ą ʦʜʥʦʚʘʨʠʘʥʪ-

ʥʦʩʪʴ. ɿʘʪʝʤ ʦʪʢʨʦʝʪʩʷ ʦʢʥʦ: ɹʠʚʘʨʠʘʥʪʥʘʷ ʢʦʨʨʝʣʷʮʠʷ. ʈʘʩʩʯʠʪʘʝʤ ʩ ʧʦʤʦʱʴʶ 

ʜʘʥʥʦʛʦ ʧʘʢʝʪʘ ʢʦʵʬʬʠʮʠʝʥʪʳ ʢʦʨʨʝʣʷʮʠʠ: ʣʠʥʝʡʥʳʡ ʇʠʨʩʦʥʘ ʠ ʨʘʥʛʦʚʳʝ 

ʉʧʠʨʤʝʥʘ ʠ ʂʵʥʜʵʣʘ. 
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ʈʝʟʫʣʴʪʘʪʳ ʢʦʨʨʝʣʷʮʠʦʥʥʦʛʦ ʘʥʘʣʠʟʘ ʙʫʜʫʪ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʩʣʝʜʫʶʱʝʤ 

ʚʠʜʝ: 

Correlations 
  VAR00001 VAR00002 

VAR00001 Pearson 

Correlation 

1 ,758 

 Sig. (2-tailed) , ,049 

 N 7 7 

VAR00002 Pearson 

Correlation 

,7588 1 

 Sig. (2-tailed) ,049 , 

 N 7 7 

* Correlation is significant at the 0.05 level (2-tailed). 

Nonparametric Correlations 

Correlations 

 VAR00001 VAR00002 

Spearmanôs rho VAR00001 Correlation Coefficient 

Sig. (2-tailed) 

N 

1,000 

, 

7 

,577 

,175 

7 

VAR00002 Correlation Coefficient 

Sig. (2-tailed) 

N 

,577 

,175 

7 

1,000 

, 

7 
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ɺ ʢʣʝʪʢʘʭ ʪʘʙʣʠʮʳ ð ʪʨʠ ʚʝʣʠʯʠʥʳ. ʇʝʨʚʘʷ ʩʚʝʨʭʫ ð ʟʥʘʯʝʥʠʝ ʢʦʵʬʬʠ-

ʮʠʝʥʪʘ ʢʦʨʨʝʣʷʮʠʠ, ʧʦʩʝʨʝʜʠʥʝ ð ʝʛʦ ʤʠʥʠʤʘʣʴʥʳʡ ʫʨʦʚʝʥʴ ʟʥʘʯʠʤʦʩʪʠ ʠ ʩʥʠ-

ʟʫ ð ʦʙʲʝʤ ʚʳʙʦʨʢʠ. ɺʢʣʶʯʝʥʥʘʷ ʦʧʮʠʷ Flag significant correlation (ʧʦʤʝʪʢʘ 

ʟʥʘʯʠʤʳʭ ʢʦʵʬʬʠʮʠʝʥʪʦʚ) ʦʪʤʝʯʘʝʪ ʟʚʝʟʜʦʯʢʦʡ ʢʦʵʬʬʠʮʠʝʥʪʳ ʢʦʨʨʝʣʷʮʠʠ, 

ʟʥʘʯʠʤʦ ʦʪʣʠʯʥʳʝ ʦʪ ʥʫʣʷ. ʅʘ ʛʣʘʚʥʦʡ ʜʠʘʛʦʥʘʣʠ ʪʘʙʣʠʮ ʩʪʦʷʪ ʟʥʘʯʝʥʠʷ ʢʦʨʨʝ-

ʣʷʮʠʡ ʧʝʨʝʤʝʥʥʳʭ ʤʝʞʜʫ ʩʘʤʠʤʠ ʩʦʙʦʡ. ʀʥʪʝʨʝʩʫʶʱʠʝ ʥʘʩ ʟʥʘʯʝʥʠʷ ʩʪʦʷʪ ʥʘ 

ʧʦʙʦʯʥʦʡ ʜʠʘʛʦʥʘʣʠ. ʇʦ ʟʥʘʯʝʥʠʷʤ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʢʦʨʨʝʣʷʮʠʠ ʚʠʜʥʦ, ʯʪʦ 

ʩʚʷʟʴ ʟʥʘʯʠʤʘ. ʆʜʥʘʢʦ ʩʣʝʜʫʝʪ ʟʘʤʝʪʠʪʴ, ʯʪʦ ʜʣʷ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʢʦʣʠʯʝʩʪʚʦ ʟʥʘʯʝʥʠʡ ʧʝʨʝʤʝʥʥʳʭ ʜʦʣʞʥʦ ʙʳʪʴ ʙʦʣʴʰʝ, ʯʝʤ 7. 

ʈʝʛʨʝʩʩʠʦʥʥʳʡ ʘʥʘʣʠʟ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʫʪʝʤ ʚʳʙʦʨʘ ʤʦʜʫʣʷ ɸʥʘʣʠʟ-

ʨʝʛʨʝʩʩʠʷ. ʈʘʩʩʤʦʪʨʠʤ ʥʘʠʙʦʣʝʝ ʧʨʦʩʪʦʡ ʩʣʫʯʘʡ ʣʠʥʝʡʥʦʡ ʨʝʛʨʝʩʩʠʠ. ʇʦʩʣʝ 

ʚʚʦʜʘ ʜʘʥʥʳʭ ʩʣʝʜʫʝʪ ʦʧʨʝʜʝʣʠʪʴ: ʢʘʢʘʷ ʠʟ ʧʝʨʝʤʝʥʥʳʭ ʙʫʜʝʪ ʟʘʚʠʩʠʤʦʡ, ʘ ʢʘ-

ʢʘʷ ð ʥʝʟʘʚʠʩʠʤʦʡ.  

 

 

ɺ ʫʨʘʚʥʝʥʠʠ ʣʠʥʝʡʥʦʡ ʨʝʛʨʝʩʩʠʠ ʫ=ʘ+bx, ʢʦʥʩʪʘʥʪʘ ð ʵʪʦ ʘ, ʢʦʵʬʬʠʮʠ-

ʝʥʪ b ð ʢʦʵʬʬʠʮʠʝʥʪ ʧʝʨʝʜ ʧʝʨʝʤʝʥʥʦʡ var 1.ʉʫʜʷ ʧʦ ʧʦʣʫʯʝʥʥʳʤ ʨʝʟʫʣʴʪʘʪʘʤ, 

ʫʨʘʚʥʝʥʠʝ ʣʠʥʝʡʥʦʡ ʨʝʛʨʝʩʩʠʠ ʫ=2x. 
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Coefficients 

Model 

Unstandardized 

Coefficients 

Standardized 

Coefficients t Sig. 

B Std. Error Beta 

1 (Constant) 

VAR00001 

,000 

2,000 

,000 

,000 1,000 

, 

, 

, 

, 

2 (Constant) 8,571 2,125  4,033 ,007 

a. Dependent Variable: VAR00002 

 

ɼʣʷ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʦʜʥʦʬʘʢʪʦʨʥʦʛʦ ʜʠʩʧʝʨʩʠʦʥʥʦʛʦ ʘʥʘʣʠʟʘ ʩʣʝʜʫʝʪ 

ʧʦʜʢʣʶʯʠʪʴ ʧʨʦʮʝʜʫʨʫ ANOVA: ɸʥʘʣʠʟ Ą ʄʝʨʳ ʩʨʘʚʥʝʥʠʷ Ą ʆʜʥʦʩʪʦʨʦʥʥʠʡ 

ANOVA. ʇʝʨʝʜ ʵʪʠʤ ʜʘʥʥʳʝ ʩʣʝʜʫʝʪ ʚʚʝʩʪʠ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: ʚ ʧʝʨʚʦʤ 

ʩʪʦʣʙʮʝ ʫʢʘʟʳʚʘʶʪʩʷ ʚʩʝ ʠʤʝʶʱʠʝʩʷ ʜʘʥʥʳʝ, ʘ ʚʦ ʚʪʦʨʦʤ ʥʦʤʝʨ ʛʨʫʧʧʳ, ʢ ʢʦ-

ʪʦʨʦʡ ʦʥʠ ʧʨʠʥʘʜʣʝʞʘʪ (ʫʨʦʚʥʠ ʬʘʢʪʦʨʘ). ʊʦʛʜʘ ʧʦʜʯʠʥʝʥʥʳʡ ʩʧʠʩʦʢ ð var1, 

ʧʦʢʘʟʘʪʝʣʴ var2. ʅʫʣʝʚʘʷ ʛʠʧʦʪʝʟʘ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ ʚʣʠʷʥʠʝ ʬʘʢʪʦʨʘ ʦʪʩʫʪ-

ʩʪʚʫʝʪ. 

 

 
ANOVA 

VAR00001  
 Sum of 

Squares 

df Mean 

Square 

F Sig. 

Between 

Groups 

987,500 2 493,750 3,177 ,090 

Within 

Groups 

1398,750 9 155,417   

Total 2386,250 11    
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ɺ ʩʪʦʣʙʮʝ F ʚʳʚʦʜʠʪʩʷ ʟʥʘʯʝʥʠʝ F-ʢʨʠʪʝʨʠʷ, ʚ ʩʪʦʣʙʮʝ Sig ð ʝʛʦ ʫʨʦʚʝʥʴ 

ʟʥʘʯʠʤʦʩʪʠ. ɽʩʣʠ ʵʪʘ ʚʝʣʠʯʠʥʘ ʙʣʠʟʢʘ ʢ ʥʫʣʶ, ʪʦ ʝʩʪʴ ʦʩʥʦʚʘʥʠʝ ʦʪʚʝʨʛʥʫʪʴ 

ʥʫʣʝʚʫʶ ʛʠʧʦʪʝʟʫ. ɺ ʧʨʠʤʝʨʝ, ʧʨʠʚʝʜʝʥʥʦʤ ʚʳʰʝ, ʬʘʢʪʦʨ ʟʥʘʯʠʪʝʣʴʥʦ ʚʣʠʝ̫ʪ 

ʥʘ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʧʨʠʟʥʘʢʘ. 

 

ɿʘʜʘʥʠʷ ʜʣʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʨʘʙʦʪʳ 

1. ʇʦ ʜʘʥʥʳʤ ʪʘʙʣʠʮʳ 2 ʠ ʪʘʙʣʠʮʳ 3 ʦʧʨʝʜʝʣʠʪʴ, ʦʢʘʟʘʣ ʣʠ ʬʘʢʪʦʨ ʧʦʛʦ-

ʜʳ (ʛʦʜʘ 1985ï1990, 1991ï1999) ʥʘ ʩʨʝʜʥʠʡ ʥʘʜʦʡ ʤʦʣʦʢʘ, ʷʡʮʝʥʦʩʢʦʩʪʴ ʢʫʨ ʠ 

ʛʦʜʦʚʦʡ ʥʘʩʪʨʠʛ ʰʝʨʩʪʠ. ʆʧʨʝʜʝʣʠʪʴ ð ʝʩʪʴ ʣʠ ʣʠʥʝʡʥʘʷ ʟʘʚʠʩʠʤʦʩʪʴ ʤʝʞʜʫ 

ʵʪʠʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ. 

2. ʇʨʦʚʝʩʪʠ ʧʨʦʩʪʝʡʰʠʡ ʩʪʘʪʠʩʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʜʘʥʥʳʭ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ 

ʚ ʪʘʙʣʠʮʝ 5 ʇʨʠʣʦʞʝʥʠʷ 1. 

3. ʇʦ ʜʘʥʥʳʤ ʪʘʙʣʠʮʳ 7 ʇʨʠʣʦʞʝʥʠʷ 1 ʦʧʨʝʜʝʣʠʪʴ ð ʦʢʘʟʘʣ ʣʠ ʬʘʢʪʦʨ 

ʚʨʝʤʝʥʠ ʩʫʱʝʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʧʦ ʪʠʧʘʤ ʣʝʪʥʠʭ ʦʟʜʦʨʦʚʠ-

ʪʝʣʴʥʳʭ ʣʘʛʝʨʝʡ ʠ ʥʘ ʢʦʣʠʯʝʩʪʚʦ ʦʪʜʦʭʥʫʚʰʠʭ ʚ ʥʠʭ ʜʝʪʝʡ. 

4. ʇʨʦʚʝʩʪʠ ʧʨʦʩʪʝʡʰʠʡ ʩʪʘʪʠʩʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʜʘʥʥʳʭ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ 

ʚ ʪʘʙʣʠʮʝ 8 ʇʨʠʣʦʞʝʥʠ ̫1. 

5. ʇʨʦʚʝʩʪʠ, ʠʩʧʦʣʴʟʫʷ ʜʘʥʥʳʝ ʪʘʙʣʠʮʳ 9 ʇʨʠʣʦʞʝʥʠʷ 1, ʘʥʘʣʠʟ ʟʘʚʠʩʠ-

ʤʦʩʪʠ ʯʠʩʣʘ ʟʘʙʦʣʝʚʰʠʭ ʨʘʟʣʠʯʥʳʤʠ ʚʠʜʘʤʠ ʙʦʣʝʟʥʝʡ ʤʝʞʜʫ ʩʦʙʦʡ. ʇʦʩʪʨʦʠʪʴ 

ʢʦʨʨʝʣʷʮʠʦʥʥʫʶ ʤʘʪʨʠʮʫ. 

6. ʇʨʦʚʝʩʪʠ ʧʨʦʩʪʝʡʰʠʡ ʘʥʘʣʠʟ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ 

ʚ ʪʘʙʣʠʮʝ 10 ʇʨʠʣʦʞʝʥʠʷ 1. 

7. ʀʩʧʦʣʴʟʫʷ ʜʘʥʥʳʝ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʚ ʪʘʙʣʠʮʝ 11 ʇʨʠʣʦʞʝʥʠʷ 1, ʦʧʨʝ-

ʜʝʣʠʪʴ ð ʧʨʠʩʫʪʩʪʚʫʝʪ ʣʠ ʩʚʷʟʴ ʤʝʞʜʫ ʯʠʩʣʝʥʥʦʩʪʴʶ ʤʫʞʯʠʥ ʠ ʞʝʥʱʠʥ ʚ ʨʘʡ-

ʦʥʘʭ ʈʊ. 

8. ʆʧʨʝʜʝʣʠʪʴ, ʚʣʠʷʣ ʣʠ ʬʘʢʪʦʨ ʚʨʝʤʝʥʠ ʧʦʩʪʫʧʣʝʥʠʷ ʠ ʚʳʧʫʩʢʘ ʩʧʝʮʠʘ-

ʣʠʩʪʦʚ (1975, 1980, 1985, 1990, 1995, 2000) ʥʘ ʢʦʣʠʯʝʩʪʚʦ ʚʳʙʦʨ ʩʧʝʮʠʘʣʴʥʦʩʪʠ 

ʠ ʢʦʣʠʯʝʩʪʚʦ ʚʳʧʫʩʢʘ ʧʦ ʥʝʡ. 
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ʇʃɸʅʓ ʇʈɸʂʊʀʏɽʉʂʀʍ ɿɸʅʗʊʀʁ 

 

ʇʨʘʢʪʠʯʝʩʢʦʝ ʟʘʥʷʪʠʝ 1. çɺʘʨʠʘʮʠʦʥʥʳʡ ʨʷʜè 

ʈʝʰʝʥʠʝ ʟʘʜʘʯ: ˉ1, ʩ.10. ʂʠʪ ʖ.ɺ. ʇʨʠʢʣʘʜʥʘʷ ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʩʪʘʪʠʩʪʠʢʘ ʩ 

ʧʨʠʤʝʥʝʥʠʝʤ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ. 

ˉ446, 447 ʩ.154. ɻʤʫʨʤʘʥ ɺ.ɽ. ʈʫʢʦʚʦʜʩʪʚʦ ʢ ʨʝʰʝʥʠʶ ʟʘʜʘʯ ʧʦ ʪʝʦʨʠʠ ʚʝʨʦʷʪ-

ʥʦʩʪʝʡ ʠ ʤʘʪ. ʩʪʘʪʠʩʪʠʢʝ. ð ʄ.: çɺʳʩʰʘʷ ʰʢʦʣʘè. ð 2002. 

ʅʘ ʩ/ʨ: ˉ2, ʩ.10. ʂʠʪ ʖ.ɺ. ʇʨʠʢʣʘʜʥʘʷ ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʩʪʘʪʠʩʪʠʢʘ ʩ ʧʨʠʤʝʥʝ-

ʥʠʝʤ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ. 

ˉ448. ɻʤʫʨʤʘʥ ɺ.ɽ. ʈʫʢʦʚʦʜʩʪʚʦ ʢ ʨʝʰʝʥʠʶ ʟʘʜʘʯ ʧʦ ʪʝʦʨʠʠ ʚʝʨʦʷʪʥʦʩʪʝʡ ʠ 

ʤʘʪ. ʩʪʘʪʠʩʪʠʢʝ. ð ʄ.: çɺʳʩʰʘʷ ʰʢʦʣʘè. ð 2002. 

 

ʇʨʘʢʪʠʯʝʩʢʦʝ ʟʘʥʷʪʠʝ 2. çʏʠʩʣʦʚʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚʘʨʠʘʮʠʦʥʥʦʛʦ ʨʷ-

ʜʘè 

ʈʝʰʝʥʠʝ ʟʘʜʘʯ: ˉ1ï8 ʩ.12, ˉ1, 2 ʩ.15. ʂʠʪ ʖ.ɺ. ʇʨʠʢʣʘʜʥʘʷ ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ 

ʩʪʘʪʠʩʪʠʢʘ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ. 

ˉ8.10ï8.11, ʉ.284. ʂʨʝʤʝʨ ʅ.ʐ. ʊʝʦʨʠʷ ʚʝʨʦʷʪʥʦʩʪʝʡ ʠ ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʩʪʘʪʠ-

ʩʪʠʢʘ. ð ʄ.: ʖʅʀʊʀ, 2002. 

ʅʘ ʩ/ʨ: ˉ9ï15 ʩ.13, ˉ3 ʩ.15. ʂʠʪ ʖ.ɺ. ʇʨʠʢʣʘʜʥʘʷ ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʩʪʘʪʠʩʪʠʢʘ 

ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ. 

ˉ8.12ï8.13 ʉ.284. ʂʨʝʤʝʨ ʅ.ʐ. ʊʝʦʨʠʷ ʚʝʨʦʷʪʥʦʩʪʝʡ ʠ ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʩʪʘʪʠ-

ʩʪʠʢʘ. ð ʄ.: ʖʅʀʊʀ, 2002. 

 

ʇʨʘʢʪʠʯʝʩʢʦʝ ʟʘʥʷʪʠʝ 3. çʆʩʥʦʚʥʳʝ ʟʘʢʦʥʳ ʨʘʩʧʨʝʜʝʣʝʥʠʷè 

ʈʝʰʝʥʠʝ ʟʘʜʘʯ: ˉ4.11ï4.17, ʉ.172. ʂʨʝʤʝʨ ʅ.ʐ. ʊʝʦʨʠʷ ʚʝʨʦʷʪʥʦʩʪʝʡ ʠ ʤʘʪʝʤʘ-

ʪʠʯʝʩʢʘʷ ʩʪʘʪʠʩʪʠʢʘ. ð ʄ.: ʖʅʀʊʀ, 2002. 

ʅʘ ʩ/ʨ: ˉ4.22ï4.23, ʉ.173. ʂʨʝʤʝʨ ʅ.ʐ. ʊʝʦʨʠʷ ʚʝʨʦʷʪʥʦʩʪʝʡ ʠ ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ 

ʩʪʘʪʠʩʪʠʢʘ. ð ʄ.: ʖʅʀʊʀ, 2002. 

 

ʇʨʘʢʪʠʯʝʩʢʦʝ ʟʘʥʷʪʠʝ 4. çɺʳʙʦʨʦʯʥʳʡ ʤʝʪʦʜ ʠ ʝʛʦ ʟʥʘʯʝʥʠʝè 

ʈʝʰʝʥʠʝ ʟʘʜʘʯ: ˉ1, 2 ʩ.15. ʂʠʪ ʖ.ɺ. ʇʨʠʢʣʘʜʥʘʷ ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʩʪʘʪʠʩʪʠʢʘ ʩ 

ʧʨʠʤʝʥʝʥʠʝʤ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ. 

ʅʘ ʩ/ʨ: ˉ3, ʩ.15. ʂʠʪ ʖ.ɺ. ʇʨʠʢʣʘʜʥʘʷ ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʩʪʘʪʠʩʪʠʢʘ ʩ ʧʨʠʤʝʥʝ-

ʥʠʝʤ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ. 

ˉ9.19, ʩ.330. ʂʨʝʤʝʨ ʅ.ʐ. ʊʝʦʨʠʷ ʚʝʨʦʷʪʥʦʩʪʝʡ ʠ ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʩʪʘʪʠʩʪʠʢʘ. ð 

ʄ.: ʖʅʀʊʀ, 2002. 

 

ʇʨʘʢʪʠʯʝʩʢʦʝ ʟʘʥʷʪʠʝ 5. çʉʪʘʪʠʩʪʠʯʝʩʢʘʷ ʧʨʦʚʝʨʢʘ ʛʠʧʦʪʝʟè 

ʈʝʰʝʥʠʝ ʟʘʜʘʯ: ˉ1, 2 ʩ.27. ʂʠʪ ʖ.ɺ. ʇʨʠʢʣʘʜʥʘʷ ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʩʪʘʪʠʩʪʠʢʘ ʩ 

ʧʨʠʤʝʥʝʥʠʝʤ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ. 

ʅʘ ʩ/ʨ: ˉ3, 4 ʩ.27. ʂʠʪ ʖ.ɺ. ʇʨʠʢʣʘʜʥʘʷ ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʩʪʘʪʠʩʪʠʢʘ ʩ ʧʨʠʤʝ-

ʥʝʥʠʝʤ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ. 
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ʇʨʘʢʪʠʯʝʩʢʦʝ ʟʘʥʷʪʠʝ 6. çʂʦʨʨʝʣʷʮʠʦʥʥʳʡ ʘʥʘʣʠʟè 

ʈʝʰʝʥʠʝ ʟʘʜʘʯ: ˉ1, 2, 3, 4 ʩ.36ï39. ʂʠʪ ʖ.ɺ. ʇʨʠʢʣʘʜʥʘʷ ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʩʪʘ-

ʪʠʩʪʠʢʘ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ. 

ʅʘ ʩ/ʨ: ˉ 2.20, 12.21 ʩ.437. ʂʨʝʤʝʨ ʅ.ʐ. ʊʝʦʨʠʷ ʚʝʨʦʷʪʥʦʩʪʝʡ ʠ ʤʘʪʝʤʘʪʠʯʝ-

ʩʢʘʷ ʩʪʘʪʠʩʪʠʢʘ. ð ʄ.: ʖʅʀʊʀ, 2002,  

ˉ5, 6 ʩ.40, 41. ʂʠʪ ʖ.ɺ. ʇʨʠʢʣʘʜʥʘʷ ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʩʪʘʪʠʩʪʠʢʘ ʩ ʧʨʠʤʝʥʝʥʠ-

ʝʤ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ. 

 

ʇʨʘʢʪʠʯʝʩʢʦʝ ʟʘʥʷʪʠʝ 7. çɼʠʩʧʝʨʩʠʦʥʥʳʡ ʘʥʘʣʠʟè 

ʈʝʰʝʥʠʝ ʟʘʜʘʯ: ˉ11.3ï11.4, ʩ.390, 391. ʂʨʝʤʝʨ ʅ.ʐ. ʊʝʦʨʠʷ ʚʝʨʦʷʪʥʦʩʪʝʡ ʠ ʤʘ-

ʪʝʤʘʪʠʯʝʩʢʘʷ ʩʪʘʪʠʩʪʠʢʘ. ð ʄ.: ʖʅʀʊʀ, 2002. 

ˉ1, 2, ʩ.44. ʂʠʪ ʖ.ɺ. ʇʨʠʢʣʘʜʥʘʷ ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʩʪʘʪʠʩʪʠʢʘ ʩ ʧʨʠʤʝʥʝʥʠʝʤ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ. 

ʅʘ ʜʦʤ: ˉ 11.5, ʩ.391. ʂʨʝʤʝʨ ʅ.ʐ. ʊʝʦʨʠʷ ʚʝʨʦʷʪʥʦʩʪʝʡ ʠ ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʩʪʘ-

ʪʠʩʪʠʢʘ. ð ʄ.: ʖʅʀʊʀ, 2002. 

ˉ3, ʩ.44. ʂʠʪ ʖ.ɺ. ʇʨʠʢʣʘʜʥʘʷ ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʩʪʘʪʠʩʪʠʢʘ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʠʥ-

ʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ. 

 

ʇʨʘʢʪʠʯʝʩʢʦʝ ʟʘʥʷʪʠʝ 8. çʇʨʠʤʝʥʝʥʠʝ ʢʦʤʧʴʶʪʝʨʥʳʭ ʧʨʦʛʨʘʤʤ ʧʨʠ 

ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʝ ʜʘʥʥʳʭ (ʢʦʤʧʴʶʪʝʨʥʳʡ ʧʨʘʢʪʠʢʫʤ)è 

ʈʝʰʝʥʠʝ ʟʘʜʘʯ ˉ1ï8, ʩ.55. ʂʠʪ ʖ.ɺ. ʇʨʠʢʣʘʜʥʘʷ ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʩʪʘʪʠʩʪʠʢʘ ʩ 

ʧʨʠʤʝʥʝʥʠʝʤ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ. 

 

ʇʨʘʢʪʠʯʝʩʢʦʝ ʟʘʥʷʪʠʝ 9. çʃʠʥʝʡʥʦʝ ʠ ʜʠʥʘʤʠʯʝʩʢʦʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘ-
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