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ʃʝʢʮʠʷ 1. ʊʝʭʥʦʣʦʛʠʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ. 

ʇʣʘʥ ʣʝʢʮʠʠ 

1. ɸʧʧʘʨʘʪʥʦʝ ʠ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʢʦʤʧʴʶʪʝʨʘ.  

2. ʇʨʝʜʩʪʘʚʣʝʥʠʝ ʜʘʥʥʳʭ ʚ ʧʘʤʷʪʠ ʢʦʤʧʴʶʪʝʨʘ. ʂʦʜʠʨʦʚʘʥʠʝ. 

3. ɺʳʧʦʣʥʝʥʠʝ ʧʨʦʛʨʘʤʤ.  

4. ʂʦʤʧʠʣʷʪʦʨʳ ʠ ʠʥʪʝʨʧʨʝʪʘʪʦʨʳ. ʗʟʳʢʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ. 

1.1. ɸʧʧʘʨʘʪʥʦʝ ʠ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʢʦʤʧʴʶʪʝʨʘ 

ʌʠʟʠʯʝʩʢʠʝ ʫʩʪʨʦʡʩʪʚʘ, ʠʟ ʢʦʪʦʨʳʭ ʩʦʩʪʦʠʪ ʢʦʤʧʴʶʪʝʨ, ʥʘʟʳʚʘʶʪʩʷ 

ʘʧʧʘʨʘʪʥʳʤ ʦʙʝʩʧʝʯʝʥʠʝʤ ʢʦʤʧʴʶʪʝʨʘ. ʈʘʙʦʪʘʶʱʠʝ ʥʘ ʢʦʤʧʴʶʪʝʨʝ 

ʧʨʦʛʨʘʤʤʳ ʥʘʟʳʚʘʶʪʩʷ ʧʨʦʛʨʘʤʤʥʳʤ ʦʙʝʩʧʝʯʝʥʠʝʤ. 

ʊʝʨʤʠʥ çʘʧʧʘʨʘʪʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝè (hardware) ʦʪʥʦʩʠʪʩʷ ʢʦ ʚʩʝʤ 

ʬʠʟʠʯʝʩʢʠʤ ʫʩʪʨʦʡʩʪʚʘʤ ʠʣʠ ʢʦʤʧʦʥʝʥʪʘʤ, ʠʟ ʢʦʪʦʨʳʭ ʩʦʩʪʦʠʪ ʢʦʤʧʴʶʪʝʨ. 

ʂʦʤʧʴʶʪʝʨ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʥʝ ʝʜʠʥʦʝ ʫʩʪʨʦʡʩʪʚʦ, ʘ ʩʠʩʪʝʤʫ ʫʩʪʨʦʡʩʪʚ, 

ʢʦʪʦʨʳʝ ʨʘʙʦʪʘʶʪ ʚʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʜʨʫʛ ʩ ʜʨʫʛʦʤ. 

ʂʘʢ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ. 1.1, ʪʠʧʠʯʥʘʷ ʢʦʤʧʴʶʪʝʨʥʘʷ ʩʠʩʪʝʤʘ ʩʦʩʪʦʠʪ ʠʟ 

ʩʣʝʜʫʶʱʠʭ ʛʣʘʚʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ: 

ǅ ʮʝʥʪʨʘʣʴʥʦʛʦ ʧʨʦʮʝʩʩʦʨʘ (ʎʇ); 

ǅ ʦʩʥʦʚʥʦʡ ʧʘʤʷʪʠ; 

ǅ ʚʪʦʨʠʯʥʳʭ ʫʩʪʨʦʡʩʪʚ ʭʨʘʥʝʥʠʷ ʜʘʥʥʳʭ; 

ǅ ʫʩʪʨʦʡʩʪʚ ʚʚʦʜʘ; 

ǅ ʫʩʪʨʦʡʩʪʚ ʚʳʚʦʜʘ. 
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ʈʠʩʫʥʦʢ 1.1 ï ʊʠʧʦʚʳʝ ʢʦʤʧʦʥʝʥʪʳ ʢʦʤʧʴʶʪʝʨʥʦʡ ʩʠʩʪʝʤʳ 

 

1.1.1. ʎʝʥʪʨʘʣʴʥʳʡ ʧʨʦʮʝʩʩʦʨ 

ʂʦʛʜʘ ʢʦʤʧʴʶʪʝʨ ʟʘʥʷʪ ʟʘʜʘʯʘʤʠ, ʢʦʪʦʨʳʝ ʧʨʦʛʨʘʤʤʘ ʧʦʨʫʯʘʝʪ ʝʤʫ 

ʚʳʧʦʣʥʠʪʴ, ʤʳ ʛʦʚʦʨʠʤ, ʯʪʦ ʢʦʤʧʴʶʪʝʨ ʚʳʧʦʣʥʷʝʪ, ʠʣʠ ʠʩʧʦʣʥʷʝʪ, 

ʧʨʦʛʨʘʤʤʫ. ʎʝʥʪʨʘʣʴʥʳʡ ʧʨʦʮʝʩʩʦʨ (ʎʇ) ʷʚʣʷʝʪʩʷ ʪʦʡ ʯʘʩʪʴʶ ʢʦʤʧʴʶʪʝʨʘ, 

ʢʦʪʦʨʘʷ ʬʘʢʪʠʯʝʩʢʠ ʠʩʧʦʣʥʷʝʪ ʧʨʦʛʨʘʤʤʳ. ʕʪʦ ʩʘʤʳʡ ʚʘʞʥʳʡ ʢʦʤʧʦʥʝʥʪ ʚ 

ʢʦʤʧʴʶʪʝʨʝ, ʧʦʪʦʤʫ ʯʪʦ ʙʝʟ ʥʝʛʦ ʢʦʤʧʴʶʪʝʨ ʥʝ ʩʤʦʞʝʪ ʚʳʧʦʣʥʷʪʴ 

ʧʨʦʛʨʘʤʤʳ. 

ɺ ʩʘʤʳʭ ʨʘʥʥʠʭ ʢʦʤʧʴʶʪʝʨʘʭ ʎʇ ʧʨʝʜʩʪʘʚʣʷʣ ʩʦʙʦʡ ʦʛʨʦʤʥʳʝ 

ʫʩʪʨʦʡʩʪʚʘ, ʩʦʩʪʦʷʱʠʝ ʠʟ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʠ ʤʝʭʘʥʠʯʝʩʢʠʭ ʢʦʤʧʦʥʝʥʪʦʚ, ʪʘʢʠʭ 

ʢʘʢ ʚʘʢʫʫʤʥʳʝ ʣʘʤʧʳ ʠ ʧʝʨʝʢʣʶʯʘʪʝʣʠ. 

ɺ ʥʘʰʝ ʚʨʝʤʷ ʎʇ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʤʠʥʠʘʪʶʨʥʳʝ ʢʨʠʩʪʘʣʣʳ 

ʠʥʪʝʛʨʘʣʴʥʦʡ ʤʠʢʨʦʩʭʝʤʳ, ʢʦʪʦʨʳʝ ʥʘʟʳʚʘʶʪʩʷ ʤʠʢʨʦʧʨʦʮʝʩʩʦʨʘʤʠ. ʅʘ ʨʠʩ. 

1.2 ʧʨʝʜʩʪʘʚʣʝʥʘ ʬʦʪʦʛʨʘʬʠʷ ʩʦʚʨʝʤʝʥʥʦʛʦ ʮʝʥʪʨʘʣʴʥʦʛʦ ʧʨʦʮʝʩʩʦʨʘ. 
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ʈʠʩʫʥʦʢ 1.2 ï ʎʝʥʪʨʘʣʴʥʳʡ ʧʨʦʮʝʩʩʦʨ ʢʦʤʧʴʶʪʝʨʘ 

 

1.1.2. ʆʧʝʨʘʪʠʚʥʘʷ ʧʘʤʷʪʴ 

ʆʩʥʦʚʥʫʶ ʧʘʤʷʪʴ ʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ, ʢʘʢ ʨʘʙʦʯʫʶ ʦʙʣʘʩʪʴ 

ʢʦʤʧʴʶʪʝʨʘ. ʕʪʦ ʪʦ ʤʝʩʪʦ, ʛʜʝ ʢʦʤʧʴʶʪʝʨ ʭʨʘʥʠʪ ʧʨʦʛʨʘʤʤʫ, ʧʦʢʘ ʪʘ 

ʚʳʧʦʣʥʷʝʪʩʷ, ʠ ʜʘʥʥʳʝ, ʩ ʢʦʪʦʨʳʤʠ ʧʨʦʛʨʘʤʤʘ ʨʘʙʦʪʘʝʪ. ʅʘʧʨʠʤʝʨ, 

ʧʨʝʜʧʦʣʦʞʠʤ, ʚʳ ʠʩʧʦʣʴʟʫʝʪʝ ʧʨʦʛʨʘʤʤʫ ʦʙʨʘʙʦʪʢʠ ʪʝʢʩʪʘ, ʯʪʦʙʳ ʥʘʧʠʩʘʪʴ 

ʨʘʙʦʪʫ ʜʣʷ ʦʜʥʦʛʦ ʠʟ ʩʚʦʠʭ ʫʯʝʙʥʳʭ ʟʘʥʷʪʠʡ. ʇʦʢʘ ʚʳ ʵʪʦ ʜʝʣʘʝʪʝ, ʧʨʦʛʨʘʤʤʘ 

ʦʙʨʘʙʦʪʢʠ ʪʝʢʩʪʘ ʠ ʚʘʰʝ ʩʦʯʠʥʝʥʠʝ ʭʨʘʥʷʪʩʷ ʚ ʦʩʥʦʚʥʦʡ ʧʘʤʷʪʠ. 

ʆʩʥʦʚʥʫʶ ʧʘʤʷʪʴ ʧʨʠʥʷʪʦ ʥʘʟʳʚʘʪʴ ʦʧʝʨʘʪʠʚʥʳʤ ʟʘʧʦʤʠʥʘʶʱʠʤ 

ʫʩʪʨʦʡʩʪʚʦʤ (ʆɿʋ), ʠʣʠ ʟʘʧʦʤʠʥʘʶʱʠʤ ʫʩʪʨʦʡʩʪʚʦʤ ʩ ʧʨʦʠʟʚʦʣʴʥʳʤ 

ʜʦʩʪʫʧʦʤ (ɿʋʇɼ), ʠʣʠ ʧʨʦʩʪʦ ʦʧʝʨʘʪʠʚʥʦʡ ʧʘʤʷʪʴʶ. ʅʘʟʳʚʘʝʪʩʷ ʦʥʘ ʪʘʢ, 

ʧʦʪʦʤʫ ʯʪʦ ʎʇ ʩʧʦʩʦʙʝʥ ʧʦʣʫʯʘʪʴ ʥʝʤʝʜʣʝʥʥʳʡ ʜʦʩʪʫʧ ʢ ʜʘʥʥʳʤ, 

ʭʨʘʥʷʱʠʤʩʷ ʚ ʣʶʙʦʡ ʧʨʦʠʟʚʦʣʴʥʦʡ ʝʜʠʥʠʮʝ ʭʨʘʥʝʥʠʷ ʚ ʆɿʋ. ʂʘʢ ʧʨʘʚʠʣʦ, 

ʆɿʋ ʷʚʣʷʝʪʩʷ ʵʥʝʨʛʦʟʘʚʠʩʠʤʳʤ ʪʠʧʦʤ ʧʘʤʷʪʠ, ʢʦʪʦʨʘʷ ʠʩʧʦʣʴʟʫʝʪʩʷ ʪʦʣʴʢʦ 

ʜʣʷ ʚʨʝʤʝʥʥʦʛʦ ʭʨʘʥʝʥʠʷ, ʧʦʢʘ ʧʨʦʛʨʘʤʤʘ ʨʘʙʦʪʘʝʪ. ʂʦʛʜʘ ʢʦʤʧʴʶʪʝʨ 

ʚʳʢʣʶʯʘʶʪ, ʩʦʜʝʨʞʠʤʦʝ ʆɿʋ ʩʪʠʨʘʝʪʩʷ. 

ɺ ʚʘʰʝʤ ʢʦʤʧʴʶʪʝʨʝ ʆɿʋ ʨʘʟʤʝʱʝʥʦ ʚ ʢʨʠʩʪʘʣʣʘʭ ʠʥʪʝʛʨʘʣʴʥʦʡ 

ʤʠʢʨʦʩʭʝʤʳ, ʧʦʜʦʙʥʳʭ ʪʝʤ, ʢʦʪʦʨʳʝ ʧʦʢʘʟʘʥʳ ʥʘ ʨʠʩ. 1.3. 
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ʈʠʩʫʥʦʢ 1.3 ï ʄʦʜʫʣʴ ʦʩʥʦʚʥʦʡ ʧʘʤʷʪʠ ʢʦʤʧʴʶʪʝʨʘ 

 

1.1.3. ɺʪʦʨʠʯʥʳʝ ʫʩʪʨʦʡʩʪʚʘ ʭʨʘʥʝʥʠʷ 

ɺʪʦʨʠʯʥʦʝ ʫʩʪʨʦʡʩʪʚʦ ʭʨʘʥʝʥʠʷ ï ʵʪʦ ʪʠʧ ʧʘʤʷʪʠ, ʢʦʪʦʨʳʡ ʤʦʞʝʪ 

ʭʨʘʥʠʪʴ ʜʘʥʥʳʝ ʚ ʪʝʯʝʥʠʝ ʜʦʣʛʠʭ ʧʨʦʤʝʞʫʪʢʦʚ ʚʨʝʤʝʥʠ, ʜʘʞʝ ʢʦʛʜʘ ʢ 

ʢʦʤʧʴʶʪʝʨʫ ʥʝ ʧʦʜʚʝʜʝʥʦ ʵʣʝʢʪʨʦʧʠʪʘʥʠʝ. 

ɺ ʦʙʳʯʥʳʭ ʫʩʣʦʚʠʷʭ ʧʨʦʛʨʘʤʤʳ ʭʨʘʥʷʪʩʷ ʚʦ ʚʪʦʨʠʯʥʦʡ ʧʘʤʷʪʠ ʠ 

ʟʘʛʨʫʞʘʶʪʩʷ ʚ ʦʩʥʦʚʥʫʶ ʧʘʤʷʪʴ ʧʦ ʤʝʨʝ ʥʝʦʙʭʦʜʠʤʦʩʪʠ. ɺʘʞʥʳʝ ʜʘʥʥʳʝ, 

ʪʘʢʠʝ ʢʘʢ ʜʦʢʫʤʝʥʪʳ ʪʝʢʩʪʦʚʦʛʦ ʨʝʜʘʢʪʦʨʘ, ʜʘʥʥʳʝ ʧʣʘʪʝʞʥʳʭ ʚʝʜʦʤʦʩʪʝʡ ʠ 

ʩʢʣʘʜʩʢʠʭ ʟʘʧʘʩʦʚ, ʪʦʞʝ ʭʨʘʥʷʪʩʷ ʚʦ ʚʪʦʨʠʯʥʦʡ ʧʘʤʷʪʠ. 

ʅʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤ ʪʠʧʦʤ ʚʪʦʨʠʯʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ ʭʨʘʥʝʥʠʷ 

ʷʚʣʷʝʪʩʷ ʞʝʩʪʢʠʡ ʜʠʩʢ. ʊʨʘʜʠʮʠʦʥʥʳʡ ʞʝʩʪʢʠʡ ʜʠʩʢ ʩʦʭʨʘʥʷʝʪ ʜʘʥʥʳʝ ʧʫʪʝʤ 

ʠʭ ʤʘʛʥʠʪʥʦʡ ʟʘʧʠʩʠ ʥʘ ʚʨʘʱʘʶʱʠʡʩʷ ʢʨʫʛʦʚʦʡ ʜʠʩʢ. ɺʩʝ ʙʦʣʴʰʫʶ 

ʧʦʧʫʣʷʨʥʦʩʪʴ ʧʨʠʦʙʨʝʪʘʶʪ ʪʚʝʨʜʦʪʝʣʴʥʳʝ ʜʠʩʢʠ, ʢʦʪʦʨʳʝ ʩʦʭʨʘʥʷʶʪ ʜʘʥʥʳʝ 

ʚ ʪʚʝʨʜʦʪʝʣʴʥʦʡ ʧʘʤʷʪʠ. ʊʚʝʨʜʦʪʝʣʴʥʳʡ ʜʠʩʢ ʥʝ ʠʤʝʝʪ ʧʦʜʚʠʞʥʳʭ ʯʘʩʪʝʡ ʠ 

ʨʘʙʦʪʘʝʪ ʙʳʩʪʨʝʝ, ʯʝʤ ʪʨʘʜʠʮʠʦʥʥʳʡ ʜʠʩʢ. ɺ ʙʦʣʴʰʠʥʩʪʚʝ ʢʦʤʧʴʶʪʝʨʦʚ 

ʦʙʷʟʘʪʝʣʴʥʦ ʠʤʝʝʪʩʷ ʢʘʢʦʝ-ʪʦ ʚʪʦʨʠʯʥʦʝ ʫʩʪʨʦʡʩʪʚʦ ʭʨʘʥʝʥʠʷ, ʪʨʘʜʠʮʠʦʥʥʳʡ 

ʜʠʩʢ ʠʣʠ ʪʚʝʨʜʦʪʝʣʴʥʳʡ ʜʠʩʢ, ʩʤʦʥʪʠʨʦʚʘʥʥʦʝ ʚʥʫʪʨʠ ʩʚʦʝʛʦ ʢʦʨʧʫʩʘ. 

ʀʤʝʶʪʩʷ ʪʘʢʞʝ ʚʪʦʨʠʯʥʳʝ ʫʩʪʨʦʡʩʪʚʘ ʭʨʘʥʝʥʠʷ, ʢʦʪʦʨʳʝ ʧʨʠʩʦʝʜʠʥʷʶʪʩʷ ʢ 

ʦʜʥʦʤʫ ʠʟ ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʧʦʨʪʦʚ ʢʦʤʧʴʶʪʝʨʘ. 
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ɺʪʦʨʠʯʥʳʝ ʫʩʪʨʦʡʩʪʚʘ ʭʨʘʥʝʥʠʷ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʩʦʟʜʘʥʠʷ ʨʝʟʝʨʚʥʳʭ 

ʢʦʧʠʡ ʚʘʞʥʳʭ ʜʘʥʥʳʭ ʣʠʙʦ ʜʣʷ ʧʝʨʝʤʝʱʝʥʠʷ ʜʘʥʥʳʭ ʥʘ ʜʨʫʛʦʡ ʢʦʤʧʴʶʪʝʨ. 

ɼʣʷ ʢʦʧʠʨʦʚʘʥʠʷ ʜʘʥʥʳʭ ʠ ʠʭ ʧʝʨʝʤʝʱʝʥʠʷ ʥʘ ʜʨʫʛʠʝ ʢʦʤʧʴʶʪʝʨʳ 

ʧʦʤʠʤʦ ʚʪʦʨʠʯʥʳʭ ʫʩʪʨʦʡʩʪʚ ʭʨʘʥʝʥʠʷ ʙʳʣʠ ʩʦʟʜʘʥʳ ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʪʠʧʳ 

ʫʩʪʨʦʡʩʪʚ. ɺʦʟʴʤʝʤ, ʢ ʧʨʠʤʝʨʫ, USB-ʜʠʩʢʠ. ʕʪʠ ʥʝʙʦʣʴʰʠʝ ʫʩʪʨʦʡʩʪʚʘ 

ʧʦʜʩʦʝʜʠʥʷʶʪʩʷ ʢ ʧʦʨʪʫ USB (ʫʥʠʚʝʨʩʘʣʴʥʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʡ ʰʠʥʝ) 

ʢʦʤʧʴʶʪʝʨʘ ʠ ʦʧʨʝʜʝʣʷʶʪʩʷ ʚ ʩʠʩʪʝʤʝ ʢʘʢ ʚʥʝʰʥʠʡ ʞʝʩʪʢʠʡ ʜʠʩʢ. ʇʨʘʚʜʘ, ʵʪʠ 

ʜʠʩʢʠ ʥʘ ʩʘʤʦʤ ʜʝʣʝ ʥʝ ʩʦʜʝʨʞʘʪ ʜʠʩʢʦʚʳʭ ʧʣʘʩʪʠʥ. ʆʥʠ ʭʨʘʥʷʪ ʜʘʥʥʳʝ ʚ 

ʧʘʤʷʪʠ ʦʩʦʙʦʛʦ ʪʠʧʘ ï ʚʦ ʬʣʝʰ-ʧʘʤʷʪʠ. USB-ʜʠʩʢʠ, ʠʤʝʥʫʝʤʳʝ ʪʘʢʞʝ ʢʘʨʪʘʤʠ 

ʧʘʤʷʪʠ ʠ ʬʣʝʰ-ʥʘʢʦʧʠʪʝʣʷʤʠ, ʠʤʝʶʪ ʥʝʙʦʣʴʰʫʶ ʩʪʦʠʤʦʩʪʴ, ʥʘʜʝʞʥʳ ʠ 

ʜʦʩʪʘʪʦʯʥʦ ʤʘʣʝʥʴʢʠʝ, ʯʪʦʙʳ ʤʦʞʥʦ ʙʳʣʦ ʥʦʩʠʪʴ ʠʭ ʚ ʢʘʨʤʘʥʝ ʦʜʝʞʜʳ. 

1.1.4. ʋʩʪʨʦʡʩʪʚʘ ʚʚʦʜʘ 

ɺʚʦʜʦʤ ʥʘʟʳʚʘʶʪʩʷ ʣʶʙʳʝ ʜʘʥʥʳʝ, ʢʦʪʦʨʳʝ ʢʦʤʧʴʶʪʝʨ ʩʦʙʠʨʘʝʪ ʦʪ 

ʣʶʜʝʡ ʠ ʦʪ ʨʘʟʣʠʯʥʳʭ ʫʩʪʨʦʡʩʪʚ. ʂʦʤʧʦʥʝʥʪ, ʢʦʪʦʨʳʡ ʩʦʙʠʨʘʝʪ ʜʘʥʥʳʝ ʠ 

ʦʪʧʨʘʚʣʷʝʪ ʠʭ ʚ ʢʦʤʧʴʶʪʝʨ, ʥʘʟʳʚʘʝʪʩʷ ʫʩʪʨʦʡʩʪʚʦʤ ʚʚʦʜʘ. ʊʠʧʠʯʥʳʤʠ 

ʫʩʪʨʦʡʩʪʚʘʤʠ ʚʚʦʜʘ ʷʚʣʷʶʪʩʷ ʢʣʘʚʠʘʪʫʨʘ, ʤʳʰʴ, ʩʝʥʩʦʨʥʳʡ ʵʢʨʘʥ, ʩʢʘʥʝʨ, 

ʤʠʢʨʦʬʦʥ ʠ ʮʠʬʨʦʚʘʷ ʬʦʪʦʢʘʤʝʨʘ. ɼʠʩʢʦʚʦʜʳ ʠ ʦʧʪʠʯʝʩʢʠʝ ʜʠʩʢʠ ʤʦʞʥʦ 

ʪʦʞʝ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʫʩʪʨʦʡʩʪʚʘ ʚʚʦʜʘ, ʧʦʪʦʤʫ ʯʪʦ ʠʟ ʥʠʭ ʠʟʚʣʝʢʘʶʪʩʷ 

ʧʨʦʛʨʘʤʤʳ ʠ ʜʘʥʥʳʝ, ʢʦʪʦʨʳʝ ʟʘʪʝʤ ʟʘʛʨʫʞʘʶʪʩʷ ʚ ʦʧʝʨʘʪʠʚʥʫʶ ʧʘʤʷʪʴ 

ʢʦʤʧʴʶʪʝʨʘ. 

1.1.5. ʋʩʪʨʦʡʩʪʚʘ ʚʳʚʦʜʘ 

ɺʳʚʦʜʦʤ ʷʚʣʷʶʪʩʷ ʣʶʙʳʝ ʜʘʥʥʳʝ, ʢʦʪʦʨʳʝ ʢʦʤʧʴʶʪʝʨ ʧʨʦʠʟʚʦʜʠʪ ʜʣʷ 

ʣʶʜʝʡ ʠʣʠ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʫʩʪʨʦʡʩʪʚ. ʕʪʦ ʤʦʞʝʪ ʙʳʪʴ ʪʦʨʛʦʚʳʡ ʦʪʯʝʪ, ʩʧʠʩʦʢ 

ʠʤʝʥ ʠʣʠ ʛʨʘʬʠʯʝʩʢʦʝ ʠʟʦʙʨʘʞʝʥʠʝ. ɼʘʥʥʳʝ ʦʪʧʨʘʚʣʷʶʪʩʷ ʲ ʫʩʪʨʦʡʩʪʚʦ 

ʚʳʚʦʜʘ, ʢʦʪʦʨʦʝ ʠʭ ʬʦʨʤʘʪʠʨʫʝʪ ʠ ʧʨʝʜʲʷʚʣʷʝʪ. 
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ʊʠʧʠʯʥʳʤʠ ʫʩʪʨʦʡʩʪʚʘʤʠ ʚʳʚʦʜʘ ʷʚʣʷʶʪʩʷ ʚʠʜʝʦʜʠʩʧʣʝʠ ʠ ʧʨʠʥʪʝʨʳ. 

ɼʠʩʢʦʚʦʜʳ ʤʦʞʥʦ ʪʦʞʝ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʫʩʪʨʦʡʩʪʚʘ ʚʳʚʦʜʘ, ʧʦʪʦʤʫ ʯʪʦ 

ʢʦʤʧʴʶʪʝʨʥʘʷ ʩʠʩʪʝʤʘ ʦʪʧʨʘʚʣʷʝʪ ʥʘ ʥʠʭ ʜʘʥʥʳʝ ʩ ʮʝʣʴʶ ʠʭ ʩʦʭʨʘʥʝʥʠʷ. 

1.1.6. ʇʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ 

ɼʣʷ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʢʦʤʧʴʶʪʝʨʘ ʪʨʝʙʫʝʪʩʷ ʧʨʦʛʨʘʤʤʥʦʝ 

ʦʙʝʩʧʝʯʝʥʠʝ. ɺʩʝ, ʯʪʦ ʢʦʤʧʴʶʪʝʨ ʜʝʣʘʝʪ ʩ ʤʦʤʝʥʪʘ ʥʘʞʘʪʠʷ ʥʘ ʢʥʦʧʢʫ 

ʚʢʣʶʯʝʥʠʷ ʧʠʪʘʥʠʷ ʠ ʜʦ ʤʦʤʝʥʪʘ ʚʳʢʣʶʯʝʥʠʷ ʢʦʤʧʴʶʪʝʨʥʦʡ ʩʠʩʪʝʤʳ, 

ʥʘʭʦʜʠʪʩʷ ʧʦʜ ʢʦʥʪʨʦʣʝʤ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ. ʀʤʝʶʪʩʷ ʜʚʝ ʦʙʱʠʝ 

ʢʘʪʝʛʦʨʠʠ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ: ʩʠʩʪʝʤʥʦʝ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʠ 

ʧʨʠʢʣʘʜʥʦʝ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ. ɹʦʣʴʰʠʥʩʪʚʦ ʢʦʤʧʴʶʪʝʨʥʳʭ 

ʧʨʦʛʨʘʤʤ ʯʝʪʢʦ ʚʧʠʩʳʚʘʝʪʩʷ ʚ ʦʜʥʫ ʠʟ ʵʪʠʭ ʜʚʫʭ ʢʘʪʝʛʦʨʠʡ. ɼʘʚʘʡʪʝ 

ʨʘʩʩʤʦʪʨʠʤ ʥʘ ʢʘʞʜʫʶ ʠʟ ʥʠʭ ʧʦʜʨʦʙʥʝʝ. 

1.1.7. ʉʠʩʪʝʤʥʦʝ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ 

ʇʨʦʛʨʘʤʤʳ, ʢʦʪʦʨʳʝ ʢʦʥʪʨʦʣʠʨʫʶʪ ʠ ʫʧʨʘʚʣʷʶʪ ʦʩʥʦʚʥʳʤʠ 

ʦʧʝʨʘʮʠʷʤʠ ʢʦʤʧʴʶʪʝʨʘ, ʦʙʳʯʥʦ ʥʘʟʳʚʘʶʪʩʷ ʩʠʩʪʝʤʥʳʤ ʧʨʦʛʨʘʤʤʥʳʤ 

ʦʙʝʩʧʝʯʝʥʠʝʤ. ʂ ʩʠʩʪʝʤʥʦʤʫ ʇʆ, ʢʘʢ ʧʨʘʚʠʣʦ, ʦʪʥʦʩʷʪʩʷ ʩʣʝʜʫʶʱʠʝ ʪ ʠʧʳ 

ʧʨʦʛʨʘʤʤ. 

ʆʧʝʨʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ (ʆʉ) ï ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʡ ʥʘʙʦʨ ʧʨʦʛʨʘʤʤ ʥʘ 

ʢʦʤʧʴʶʪʝʨʝ. ʆʥʘ ʫʧʨʘʚʣʷʝʪ ʚʥʫʪʨʝʥʥʠʤʠ ʦʧʝʨʘʮʠʷʤʠ ʘʧʧʘʨʘʪʥʦʛʦ 

ʦʙʝʩʧʝʯʝʥʠʷ ʢʦʤʧʴʶʪʝʨʘ ʠ ʚʩʝʤʠ ʧʦʜʢʣʶʯʝʥʥʳʤʠ ʢ ʢʦʤʧʴʶʪʝʨʫ 

ʫʩʪʨʦʡʩʪʚʘʤʠ, ʧʦʟʚʦʣʷʝʪ ʩʦʭʨʘʥʷʪʴ ʜʘʥʥʳʝ ʠ ʧʦʣʫʯʘʪʴ ʠʭ ʠʟ ʫʩʪʨʦʡʩʪʚ 

ʭʨʘʥʝʥʠʷ, ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʳʧʦʣʥʝʥʠʝ ʜʨʫʛʠʭ ʧʨʦʛʨʘʤʤ. ʂ ʧʦʧʫʣʷʨʥʳʤ 

ʦʧʝʨʘʮʠʦʥʥʳʤ ʩʠʩʪʝʤʘʤ ʜʣʷ ʥʦʫʪʙʫʢʦʚ ʠ ʥʘʩʪʦʣʴʥʳʭ ʢʦʤʧʴʶʪʝʨʦʚ ʦʪʥʦʩʷʪ 

Windows, Mac OS X ʠ Linux. ʇʦʧʫʣʷʨʥʳʝ ʦʧʝʨʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ ʜʣʷ 

ʤʦʙʠʣʴʥʳʭ ʫʩʪʨʦʡʩʪʚ ï Android ʠ iOS. 

ʆʙʩʣʫʞʠʚʘʶʱʘʷ ʧʨʦʛʨʘʤʤʘ, ʠʣʠ ʫʪʠʣʠʪʘ, ʚʳʧʦʣʥʷʝʪ 

ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʫʶ ʟʘʜʘʯʫ, ʢʦʪʦʨʘʷ ʨʘʩʰʠʨʷʝʪ ʨʘʙʦʪʫ ʢʦʤʧʴʶʪʝʨʘ ʠʣʠ 
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ʛʘʨʘʥʪʠʨʫʝʪ ʩʦʭʨʘʥʥʦʩʪʴ ʜʘʥʥʳʭ. ʇʨʠʤʝʨʘʤʠ ʦʙʩʣʫʞʠʚʘʶʱʠʭ, ʠʣʠ 

ʩʝʨʚʠʩʥʳʭ, ʧʨʦʛʨʘʤʤ ʷʚʣʷʶʪʩʷ ʚʠʨʫʩʥʳʝ ʩʢʘʥʝʨʳ, ʧʨʦʛʨʘʤʤʳ ʩʞʘʪʠʷ ʬʘʡʣʦʚ 

ʠ ʧʨʦʛʨʘʤʤʳ ʨʝʟʝʨʚʥʦʛʦ ʢʦʧʠʨʦʚʘʥʠʷ ʜʘʥʥʳʭ. 

ʀʥʩʪʨʫʤʝʥʪʳ ʨʘʟʨʘʙʦʪʢʠ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ï ʵʪʦ ʧʨʦʛʨʘʤʤʳ, 

ʢʦʪʦʨʳʝ ʧʨʦʛʨʘʤʤʠʩʪʳ ʠʩʧʦʣʴʟʫʶʪ ʜʣʷ ʩʦʟʜʘʥʠʷ, ʠʟʤʝʥʝʥʠʷ ʠ ʪʝʩʪʠʨʦʚʘʥʠʷ 

ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ. 

ɸʩʩʝʤʙʣʝʨʳ, ʢʦʤʧʠʣʷʪʦʨʳ ʠ ʠʥʪʝʨʧʨʝʪʘʪʦʨʳ ʷʚʣʷʶʪʩʷ ʧʨʠʤʝʨʘʤʠ 

ʧʨʦʛʨʘʤʤ, ʢʦʪʦʨʳʝ ʧʦʧʘʜʘʶʪ ʚ ʵʪʫ ʢʘʪʝʛʦʨʠʶ. 

1.1.8. ʇʨʠʢʣʘʜʥʦʝ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ 

ʇʨʦʛʨʘʤʤʳ, ʢʦʪʦʨʳʝ ʜʝʣʘʶʪ ʢʦʤʧʴʶʪʝʨ ʧʦʣʝʟʥʳʤ ʜʣʷ ʧʦʚʩʝʜʥʝʚʥʳʭ 

ʟʘʜʘʯ, ʥʘʟʳʚʘʶʪʩʷ ʧʨʠʢʣʘʜʥʳʤ ʧʨʦʛʨʘʤʤʥʳʤ ʦʙʝʩʧʝʯʝʥʠʝʤ. ʅʘ ʚʳʧʦʣʥʝʥʠʝ 

ʵʪʠʭ ʧʨʦʛʨʘʤʤ ʥʘ ʩʚʦʠʭ ʢʦʤʧʴʶʪʝʨʘʭ ʣʶʜʠ ʧʦ ʦʙʳʢʥʦʚʝʥʠʶ ʪʨʘʪʷʪ ʙʦʣʴʰʫʶ 

ʯʘʩʪʴ ʩʚʦʝʛʦ ʚʨʝʤʝʥʠ.  

1.2. ʇʨʝʜʩʪʘʚʣʝʥʠʝ ʜʘʥʥʳʭ ʚ ʧʘʤʷʪʠ ʢʦʤʧʴʶʪʝʨʘ. ʂʦʜʠʨʦʚʘʥʠʝ 

ɺʩʝ ʭʨʘʥʷʱʠʝʩʷ ʚ ʢʦʤʧʴʶʪʝʨʝ ʜʘʥʥʳʝ ʧʨʝʦʙʨʘʟʫʶʪʩʷ ʚ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ, ʩʦʩʪʦʷʱʠʝ ʠʟ ʥʫʣʝʡ ʠ ʝʜʠʥʠʮ. 

ʇʘʤʷʪʴ ʢʦʤʧʴʶʪʝʨʘ ʨʘʟʜʝʣʝʥʘ ʥʘ ʝʜʠʥʠʮʳ ʭʨʘʥʝʥʠʷ, ʢʦʪʦʨʳʝ 

ʥʘʟʳʚʘʶʪʩʷ ʙʘʡʪʘʤʠ. ʆʜʥʦʛʦ ʙʘʡʪʘ ʧʘʤʷʪʠ ʜʦʩʪʘʪʦʯʥʦ ʪʦʣʴʢʦ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ 

ʨʘʟʤʝʩʪʠʪʴ ʦʜʥʫ ʙʫʢʚʫ ʘʣʬʘʚʠʪʘ ʠʣʠ ʥʝʙʦʣʴʰʦʝ ʯʠʩʣʦ. ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʜʝʣʘʪʴ 

ʯʪʦ-ʪʦ ʙʦʣʝʝ ʩʦʜʝʨʞʘʪʝʣʴʥʦʝ, ʢʦʤʧʴʶʪʝʨ ʜʦʣʞʝʥ ʠʤʝʪʴ ʦʯʝʥʴ ʤʥʦʛʦ ʙʘʡʪʦʚ. 

ɹʦʣʴʰʠʥʩʪʚʦ ʢʦʤʧʴʶʪʝʨʦʚ ʩʝʛʦʜʥʷ ʠʤʝʝʪ ʤʠʣʣʠʦʥʳ ʠʣʠ ʜʘʞʝ ʤʠʣʣʠʘʨʜʳ 

ʙʘʡʪʦʚ ʦʧʝʨʘʪʠʚʥʦʡ ʧʘʤʷʪʠ. 

ʂʘʞʜʳʡ ʙʘʡʪ ʨʘʟʜʝʣʝʥ ʥʘ ʚʦʩʝʤʴ ʤʝʥʴʰʠʭ ʝʜʠʥʠʮ ʭʨʘʥʝʥʠʷ, ʢʦʪʦʨʳʝ 

ʥʘʟʳʚʘʶʪʩʷ ʙʠʪʘʤʠ, ʠʣʠ ʨʘʟʨʷʜʘʤʠ. ʊʝʨʤʠʥ çʙʠʪè ʧʨʦʠʩʭʦʜʠʪ ʦʪ ʘʥʛʣ. binary 

digit (ʜʚʦʠʯʥʘʷ ʮʠʬʨʘ). ɺ ʙʦʣʴʰʠʥʩʪʚʝ ʢʦʤʧʴʶʪʝʨʥʳʭ ʩʠʩʪʝʤ ʙʠʪʳ ï ʵʪʦ 

ʢʨʦʰʝʯʥʳʝ ʵʣʝʢʪʨʠʯʝʩʢʠʝ ʢʦʤʧʦʥʝʥʪʳ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʩʦʜʝʨʞʘʪʴ ʣʠʙʦ 

ʧʦʣʦʞʠʪʝʣʴʥʳʡ, ʣʠʙʦ ʦʪʨʠʮʘʪʝʣʴʥʳʡ ʟʘʨʷʜ. ʇʨʦʛʨʘʤʤʠʩʪʳ ʨʘʩʩʤʘʪʨʠʚʘʶʪ 
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ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʟʘʨʷʜ, ʢʘʢ ʧʝʨʝʢʣʶʯʘʪʝʣʴ ʚ ʧʦʣʦʞʝʥʠʠ çɺʢʣʶʯʝʥʦè, ʠ 

ʦʪʨʠʮʘʪʝʣʴʥʳʡ ʟʘʨʷʜ, ʢʘʢ ʧʝʨʝʢʣʶʯʘʪʝʣʴ ʚ ʧʦʣʦʞʝʥʠʠ çɺʳʢʣʶʯʝʥʦè. ʅʘ 

ʨʠʩ. 1.4 ʧʦʢʘʟʘʥʦ, ʢʘʢ ʧʨʦʛʨʘʤʤʠʩʪ ʤʦʞʝʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʙʘʡʪ ʧʘʤʷʪʠ: ʢʘʢ 

ʢʦʣʣʝʢʮʠʶ ʧʝʨʝʢʣʶʯʘʪʝʣʝʡ, ʢʘʞʜʳʡ ʠʟ ʢʦʪʦʨʳʭ ʫʩʪʘʥʦʚʣʝʥ ʚ ʧʦʣʦʞʝʥʠʝ 

çɺʢʣè ʣʠʙʦ çɺʳʢʣè. 

 

ʈʠʩʫʥʦʢ 1.4 ï ɹʘʡʪ ʢʘʢ ʥʘʙʦʨ ʧʝʨʝʢʣʶʯʘʪʝʣʝʡ 

 

ʂʦʛʜʘ ʧʦʨʮʠʷ ʜʘʥʥʳʭ ʩʦʭʨʘʥʷʝʪʩʷ ʚ ʙʘʡʪʝ, ʢʦʤʧʴʶʪʝʨ ʨʘʟʤʝʱʘʝʪ ʚʦʩʝʤʴ 

ʙʠʪʦʚ ʚ ʜʚʫʭʧʦʟʠʮʠʦʥʥʦʡ ʢʦʤʙʠʥʘʮʠʠ "ʚʢʣʶʯʝʥʦ-ʚʳʢʣʶʯʝʥʦ", ʢʦʪʦʨʘʷ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʜʘʥʥʳʝ. ʅʘʧʨʠʤʝʨ, ʥʘ ʨʠʩ. 1.5, ʩʣʝʚʘ ʧʦʢʘʟʘʥʦ, ʢʘʢ ʚ ʙʘʡʪʝ ʙʫʜʝʪ 

ʨʘʟʤʝʱʝʥʦ ʯʠʩʣʦ 77, ʘ ʩʧʨʘʚʘ ï ʣʘʪʠʥʩʢʘʷ ʙʫʢʚʘ ɸ. 

 
ʈʠʩʫʥʦʢ 1.5 ï ʂʦʤʙʠʥʘʮʠʠ ʜʚʦʠʯʥʳʭ ʨʘʟʨʷʜʦʚ ʜʣʷ ʯʠʩʣʘ 77 (ʩʣʝʚʘ) ʠ 

ʣʘʪʠʥʩʢʦʡ ʙʫʢʚʳ ɸ (ʩʧʨʘʚʘ) 

 

ɹʠʪ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʯʠʩʝʣ ʚ ʚʝʩʴʤʘ ʦʛʨʘʥʠʯʝʥʥʦʡ 

ʬʦʨʤʝ. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʦʛʦ, "ʚʢʣʶʯʝʥ" ʦʥ ʠʣʠ "ʚʳʢʣʶʯʝʥ", ʙʠʪ ʤʦʞʝʪ 

ʧʨʝʜʩʪʘʚʣʷʪʴ ʦʜʥʦ ʠʟ ʜʚʫʭ ʨʘʟʥʳʭ ʟʥʘʯʝʥʠʡ. 

ɺ ʢʦʤʧʴʶʪʝʨʥʳʭ ʩʠʩʪʝʤʘʭ ʚʳʢʣʶʯʝʥʥʳʡ ʙʠʪ ʧʨʝʜʩʪʘʚʣʷʝʪ ʯʠʩʣʦ 0, ʘ 

ʚʢʣʶʯʝʥʥʳʡ ï ʯʠʩʣʦ 1. ʕʪʦ ʠʜʝʘʣʴʥʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʜʚʦʠʯʥʦʡ ʩʠʩʪʝʤʝ 

ʠʩʯʠʩʣʝʥʠʷ, ʚ ʢʦʪʦʨʦʡ ʚʩʝ ʯʠʩʣʦʚʳʝ ʟʥʘʯʝʥʠʷ ʟʘʧʠʩʳʚʘʶʪʩʷ ʢʘʢ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʥʫʣʝʡ ʠ ʝʜʠʥʠʮ. ɺʦʪ ʧʨʠʤʝʨ ʯʠʩʣʘ, ʢʦʪʦʨʦʝ ʟʘʧʠʩʘʥʦ ʚ 

ʜʚʦʠʯʥʦʡ ʩʠʩʪʝʤʝ ʠʩʯʠʩʣʝʥʠʷ: 
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10011101 

ʇʦʟʠʮʠʷ ʢʘʞʜʦʡ ʮʠʬʨʳ ʚ ʜʚʦʠʯʥʦʤ ʯʠʩʣʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʦʧʨʝʜʝʣʝʥʥʦʤʫ 

ʟʥʘʯʝʥʠʶ. ʂʘʢ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ. 1.6, ʥʘʯʠʥʘʷ ʩ ʩʘʤʦʡ ʧʨʘʚʦʡ ʮʠʬʨʳ ʠ ʜʚʠʛʘʷʩʴ 

ʚʣʝʚʦ, ʟʥʘʯʝʥʠʷ ʧʦʟʠʮʠʡ ʨʘʚʥʷʶʪʩʷ 20, 2l, 22, 23 ʠ ʪ. ʜ.  

 
ʈʠʩʫʥʦʢ 1.6 ï ɿʥʘʯʝʥʠʷ ʨʘʟʨʷʜʦʚ ʜʚʦʠʯʥʦʡ ʟʘʧʠʩʠ ʯʠʩʣʘ ʚ ʜʝʩʪʠʯʥʦʡ 

ʩʠʩʪʝʤʝ 

 

ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʦʧʨʝʜʝʣʠʪʴ ʟʥʘʯʝʥʠʝ ʜʚʦʠʯʥʦʛʦ ʯʠʩʣʘ, ʥʫʞʥʦ ʧʨʦʩʪʦ 

ʩʣʦʞʠʪʴ ʧʦʟʠʮʠʦʥʥʳʝ ʟʥʘʯʝʥʠʷ ʚʩʝʭ ʝʜʠʥʠʮ. ʅʘʧʨʠʤʝʨ, ʚ ʜʚʦʠʯʥʦʤ ʯʠʩʣʝ 

10011101 ʧʦʟʠʮʠʦʥʥʳʝ ʟʥʘʯʝʥʠʷ ʝʜʠʥʠʮ ʨʘʚʥʷʶʪʩʷ 1, 4, 8, 16 ʠ 128 (ʨʠʩ. 1.7).  

 
ʈʠʩʫʥʦʢ 1.7 ï ʆʧʨʝʜʝʣʝʥʠʝ ʟʥʘʯʝʥʠʷ 10011101 

 

ʉʫʤʤʘ ʚʩʝʭ ʵʪʠʭ ʧʦʟʠʮʠʦʥʥʳʭ ʟʥʘʯʝʥʠʡ ʨʘʚʥʷʝʪʩʷ 157. ɿʥʘʯʠʪ, 

ʜʚʦʠʯʥʦʝ ʯʠʩʣʦ 100111012 ʨʘʚʥʷʝʪʩʷ 15710 ʚ ʜʝʩʷʪʠʯʥʦʡ ʩʠʩʪʝʤʝ ʠʩʯʠʩʣʝʥʠʷ. 

ʅʘ ʨʠʩ. 1.8 ʧʦʢʘʟʘʥʦ, ʢʘʢ ʤʦʞʥʦ ʠʟʦʙʨʘʟʠʪʴ ʭʨʘʥʝʥʠʝ ʯʠʩʣʘ 157 ʚ ʙʘʡʪʝ 

ʦʧʝʨʘʪʠʚʥʦʡ ʧʘʤʷʪʠ. ʂʘʞʜʘʷ 1 ʧʨʝʜʩʪʘʚʣʝʥʘ ʙʠʪʦʤ ʚ ʧʦʣʦʞʝʥʠʠ çɺʢʣè, ʘ 

ʢʘʞʜʳʡ 0 ï ʙʠʪʦʤ ʚ ʧʦʣʦʞʝʥʠʠ çɺʳʢʣè. 
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ʈʠʩʫʥʦʢ 1.8 ï ʂʦʤʙʠʥʘʮʠʷ ʧʝʨʝʢʣʶʯʘʪʝʣʝʡ (ʜʚʦʠʯʥʳʭ ʨʘʟʨʷʜʦʚ) ʜʣʷ ʯʠʩʣʘ 

157. 

 

ʂʦʛʜʘ ʚʩʝʤ ʙʠʪʘʤ ʚ ʙʘʡʪʝ ʥʘʟʥʘʯʝʥʳ ʥʫʣʠ (ʪ.ʝ. ʦʥʠ ʚʳʢʣʶʯʝʥʳ), 

ʟʥʘʯʝʥʠʝ ʙʘʡʪʘ ʨʘʚʥʷʝʪʩʷ 0. ʂʦʛʜʘ ʚʩʝʤ ʙʠʪʘʤ ʚ ʙʘʡʪʝ ʥʘʟʥʘʯʝʥʳ ʝʜʠʥʠʮʳ (ʪ.ʝ. 

ʦʥʠ ʚʢʣʶʯʝʥʳ), ʙʘʡʪ ʩʦʜʝʨʞʠʪ ʩʘʤʦʝ ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ, ʢʦʪʦʨʦʝ ʚ ʥʝʤ ʤʦʞʝʪ 

ʙʳʪʴ ʨʘʟʤʝʱʝʥʦ. ʆʥʦ ʨʘʚʥʷʝʪʩʷ 1 + 2 + 4 + 8+ 16 + + 32 + 64 + 128 = 255. ʕʪʦʪ 

ʧʨʝʜʝʣ ʷʚʣʷʝʪʩʷ ʩʣʝʜʩʪʚʠʝʤ ʪʦʛʦ, ʯʪʦ ʚ ʙʘʡʪʝ ʚʩʝʛʦ ʚʦʩʝʤʴ ʙʠʪ. 

ɸ ʝʩʣʠ ʥʫʞʥʦ ʩʦʭʨʘʥʠʪʴ ʯʠʩʣʦ, ʢʦʪʦʨʦʝ ʙʦʣʴʰʝ 255? ʅʝʦʙʭʦʜʠʤʦ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʝʱʝ ʦʜʠʥ ʙʘʡʪ. ɺ ʠʪʦʛʝ ʧʦʣʫʯʘʝʤ 16 ʙʠʪ. ʇʦʟʠʮʠʦʥʥʳʝ ʟʥʘʯʝʥʠʷ 

ʵʪʠʭ 16 ʙʠʪ ʙʫʜʫʪ 20, 21, 22, 23 ʠ ʪ. ʜ. ʜʦ 215. ʄʘʢʩʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ, ʢʦʪʦʨʦʝ 

ʤʦʞʥʦ ʨʘʟʤʝʩʪʠʪʴ ʚ ʜʚʫʭ ʙʘʡʪʘʭ, ʨʘʚʥʦ 65 535 (ʨʠʩ. 1.9). ɽʩʣʠ ʞʝ ʥʫʞʥʦ 

ʩʦʭʨʘʥʠʪʴ ʝʱʝ ʙʦʣʴʰʝʝ ʯʠʩʣʦ, ʜʣʷ ʵʪʦʛʦ ʧʦʪʨʝʙʫʝʪʩʷ ʙʦʣʴʰʝ ʙʘʡʪʦʚ. 

 
ʈʠʩʫʥʦʢ 1.9 ï ɼʣʷ ʙʦʣʴʰʦʛʦ ʯʠʩʣʘ ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʚʘ ʙʘʡʪʘ. 

 

ʃʶʙʘʷ ʧʦʨʮʠʷ ʜʘʥʥʳʭ ʚ ʦʧʝʨʘʪʠʚʥʦʡ ʧʘʤʷʪʠ ʢʦʤʧʴʶʪʝʨʘ ʜʦʣʞʥʘ 

ʭʨʘʥʠʪʴʩʷ ʢʘʢ ʜʚʦʠʯʥʦʝ ʯʠʩʣʦ. ʕʪʦ ʦʪʥʦʩʠʪʩʷ ʠ ʢ ʩʠʤʚʦʣʘʤ, ʪʘʢʠʤ ʢʘʢ ʙʫʢʚʳ 

ʠ ʟʥʘʢʠ ʧʨʝʧʠʥʘʥʠʷ. ʂʦʛʜʘ ʩʠʤʚʦʣ ʩʦʭʨʘʥʷʝʪʩʷ ʚ ʧʘʤʷʪʠ, ʦʥ ʩʥʘʯʘʣʘ 

ʧʨʝʦʙʨʘʟʫʝʪʩʷ ʚ ʮʠʬʨʦʚʦʡ ʢʦʜ. ʀ ʟʘʪʝʤ ʵʪʦʪ ʮʠʬʨʦʚʦʡ ʢʦʜ ʩʦʭʨʘʥʷʝʪʩʷ ʚ 

ʧʘʤʷʪʠ ʢʘʢ ʜʚʦʠʯʥʦʝ ʯʠʩʣʦ. 
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ɿʘ ʧʨʦʰʝʜʰʠʝ ʛʦʜʳ ʜʣʷ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʩʠʤʚʦʣʦʚ ʚ ʧʘʤʷʪʠ ʢʦʤʧʴʶʪʝʨʘ 

ʙʳʣʠ ʨʘʟʨʘʙʦʪʘʥʳ ʨʘʟʣʠʯʥʳʝ ʩʭʝʤʳ ʢʦʜʠʨʦʚʘʥʠʷ. ʀʩʪʦʨʠʯʝʩʢʠ ʩʘʤʦʡ ʚʘʞʥʦʡ 

ʠʟ ʵʪʠʭ ʩʭʝʤ ʢʦʜʠʨʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʩʭʝʤʘ ʢʦʜʠʨʦʚʘʥʠʷ ASCII (American 

Standard Code for Information Interchange ï ʘʤʝʨʠʢʘʥʩʢʠʡ ʩʪʘʥʜʘʨʪʥʳʡ ʢʦʜ 

ʦʙʤʝʥʘ ʠʥʬʦʨʤʘʮʠʝʡ). ɸʙʙʨʝʚʠʘʪʫʨʘ ASCII ʧʨʦʠʟʥʦʩʠʪʩʷ çʘʩʢʠè. 

ASCII ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʥʘʙʦʨ ʠʟ 128 ʮʠʬʨʦʚʳʭ ʢʦʜʦʚ, ʢʦʪʦʨʳʝ 

ʦʙʦʟʥʘʯʘʶʪ ʘʥʛʣʠʡʩʢʠʝ ʙʫʢʚʳ, ʨʘʟʣʠʯʥʳʝ ʟʥʘʢʠ ʧʨʝʧʠʥʘʥʠʷ ʠ ʜʨʫʛʠʝ 

ʩʠʤʚʦʣʳ. ʅʘʧʨʠʤʝʨ, ʢʦʜ ASCII ʜʣʷ ʧʨʦʧʠʩʥʦʡ ʘʥʛʣʠʡʩʢʦʡ ʙʫʢʚʳ ɸ 

(ʣʘʪʠʥʩʢʦʡ) ʨʘʚʥʷʝʪʩʷ 65. ʂʦʛʜʘ ʥʘ ʢʦʤʧʴʶʪʝʨʥʦʡ ʢʣʘʚʠʘʪʫʨʝ ʚʳ ʥʘʙʠʨʘʝʪʝ 

ʙʫʢʚʫ ɸ ʚ ʚʝʨʭʥʝʤ ʨʝʛʠʩʪʨʝ, ʚ ʧʘʤʷʪʠ ʩʦʭʨʘʥʷʝʪʩʷ ʯʠʩʣʦ 65 (ʢʘʢ ʜʚʦʠʯʥʦʝ 

ʯʠʩʣʦ, ʨʘʟʫʤʝʝʪʩʷ). ʕʪʦ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ. 1.10. 

 
ʈʠʩʫʥʦʢ 1.10 ï ɹʫʢʚʘ A ʭʨʘʥʠʪʩʷ ʚ ʧʘʤʷʪʠ ʢʘʢ 6510 ʠʣʠ 010000012. 

 

ʇʦʣʥʘʷ ʪʘʙʣʠʮʘ ʩʠʤʚʦʣʦʚ ASCII ʚʳʛʣʷʜʠʪ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 
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ʀʪʘʢ, ʚʳ ʧʦʟʥʘʢʦʤʠʣʠʩʴ ʩ ʯʠʩʣʘʤʠ ʠ ʠʭ ʭʨʘʥʝʥʠʝʤ ʚ ʧʘʤʷʪʠ. ɺʦ ʚʨʝʤʷ 

ʯʪʝʥʠʷ ʚʳ, ʚʦʟʤʦʞʥʦ, ʧʦʜʫʤʘʣʠ, ʯʪʦ ʜʚʦʠʯʥʘʷ ʩʠʩʪʝʤʘ ʠʩʯʠʩʣʝʥʠʷ ʤʦʞʝʪ 

ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʜʣʷ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʪʦʣʴʢʦ ʮʝʣʳʭ ʯʠʩʝʣ, ʥʘʯʠʥʘʷ ʩ 0. 

ʇʨʝʜʩʪʘʚʠʪʴ ʦʪʨʠʮʘʪʝʣʴʥʳʝ ʠ ʚʝʱʝʩʪʚʝʥʥʳʝ ʯʠʩʣʘ (ʪʘʢʠʝ ʢʘʢ 3.14159) ʧʨʠ 

ʧʦʤʦʱʠ ʨʘʩʩʤʦʪʨʝʥʥʦʛʦ ʥʘʤʠ ʧʨʦʩʪʦʛʦ ʜʚʦʠʯʥʦʛʦ ʤʝʪʦʜʘ ʥʫʤʝʨʘʮʠʠ 

ʥʝʚʦʟʤʦʞʥʦ. 

ʆʜʥʘʢʦ ʢʦʤʧʴʶʪʝʨʳ ʩʧʦʩʦʙʥʳ ʭʨʘʥʠʪʴ ʚ ʧʘʤʷʪʠ ʠ ʦʪʨʠʮʘʪʝʣʴʥʳʝ, ʠ 

ʚʝʱʝʩʪʚʝʥʥʳʝ ʯʠʩʣʘ, ʥʦ ʜʣʷ ʵʪʦʛʦ ʧʦʤʠʤʦ ʜʚʦʠʯʥʦʡ ʩʠʩʪʝʤʳ ʠʩʯʠʩʣʝʥʠʷ ʚ 

ʥʠʭ ʠʩʧʦʣʴʟʫʶʪʩʷ ʩʧʝʮʠʘʣʴʥʳʝ ʩʭʝʤʳ ʢʦʜʠʨʦʚʘʥʠʷ. ʆʪʨʠʮʘʪʝʣʴʥʳʝ ʯʠʩʣʘ 

ʢʦʜʠʨʫʶʪʩʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʝʪʦʜʘ, ʢʦʪʦʨʳʡ ʥʘʟʳʚʘʝʪʩʷ ʜʦʧʦʣʥʝʥʠʝʤ ʜʦ 

ʜʚʫʭ, ʘ ʚʝʱʝʩʪʚʝʥʥʳʝ ʯʠʩʣʘ ʢʦʜʠʨʫʶʪʩʷ ʚ ʬʦʨʤʝ ʟʘʧʠʩʠ ʩ ʧʣʘʚʘʶʱʝʡ ʪʦʯʢʦʡ. 

ʆʪ ʚʘʩ ʥʝ ʪʨʝʙʫʝʪʩʷ ʟʥʘʪʴ, ʢʘʢ ʵʪʠ ʩʭʝʤʳ ʢʦʜʠʨʦʚʘʥʠʷ ʨʘʙʦʪʘʶʪ, ʟʘ 

ʠʩʢʣʶʯʝʥʠʝʤ ʪʦʛʦ, ʯʪʦ ʦʥʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʦʪʨʠʮʘʪʝʣʴʥʳʭ 

ʠ ʚʝʱʝʩʪʚʝʥʥʳʭ ʯʠʩʝʣ ʚ ʜʚʦʠʯʥʳʡ ʬʦʨʤʘʪ. 



19 

ʂʦʤʧʴʶʪʝʨʳ ʧʨʠʥʷʪʦ ʥʘʟʳʚʘʪʴ ʮʠʬʨʦʚʳʤʠ ʫʩʪʨʦʡʩʪʚʘʤʠ. ʊʝʨʤʠʥ 

çʮʠʬʨʦʚʦʡè ʧʨʠʤʝʥʷʝʪʩʷ ʜʣʷ ʦʧʠʩʘʥʠʷ ʚʩʝʛʦ, ʯʪʦ ʠʩʧʦʣʴʟʫʝʪ ʜʚʦʠʯʥʳʝ ʯʠʩʣʘ. 

ʎʠʬʨʦʚʳʝ ʜʘʥʥʳʝ ï ʵʪʦ ʜʘʥʥʳʝ, ʢʦʪʦʨʳʝ ʭʨʘʥʷʪʩʷ ʚ ʜʚʦʠʯʥʦʤ ʬʦʨʤʘʪʝ, 

ʮʠʬʨʦʚʦʝ ʫʩʪʨʦʡʩʪʚʦ ï ʣʶʙʦʝ ʫʩʪʨʦʡʩʪʚʦ, ʢʦʪʦʨʦʝ ʨʘʙʦʪʘʝʪ ʩ ʜʚʦʠʯʥʳʤʠ 

ʜʘʥʥʳʤʠ. ʄʳ ʫʞʝ ʨʘʩʩʤʦʪʨʝʣʠ ʧʨʠʝʤʳ ʭʨʘʥʝʥʠʷ ʯʠʩʝʣ ʠ ʩʠʤʚʦʣʦʚ ʚ 

ʜʚʦʠʯʥʦʤ ʬʦʨʤʘʪʝ, ʥʦ ʢʦʤʧʴʶʪʝʨʳ ʪʘʢʞʝ ʨʘʙʦʪʘʶʪ ʩʦ ʤʥʦʛʠʤʠ ʜʨʫʛʠʤʠ 

ʪʠʧʘʤʠ ʮʠʬʨʦʚʳʭ ʜʘʥʥʳʭ. 

ʅʘʧʨʠʤʝʨ, ʚʦʟʴʤʝʤ ʩʥʠʤʢʠ, ʢʦʪʦʨʳʝ ʚʳ ʜʝʣʘʝʪʝ ʩʚʦʝʡ ʮʠʬʨʦʚʦʡ 

ʬʦʪʦʢʘʤʝʨʦʡ. ʕʪʠ ʠʟʦʙʨʘʞʝʥʠʷ ʩʦʩʪʦʷʪ ʠʟ ʢʨʦʰʝʯʥʳʭ ʪʦʯʝʢ ʮʚʝʪʘ, ʢʦʪʦʨʳʝ 

ʥʘʟʳʚʘʶʪʩʷ ʧʠʢʩʝʣʘʤʠ. (ʪʝʨʤʠʥ çʧʠʢʩʝʣè ʦʙʨʘʟʦʚʘʥ ʦʪ ʩʣʦʚ picture element ï 

ʵʣʝʤʝʥʪ ʠʟʦʙʨʘʞʝʥʠʷ.) ʂʘʞʜʳʡ ʧʠʢʩʝʣ ʚ ʠʟʦʙʨʘʞʝʥʠʠ ʧʨʝʦʙʨʘʟʫʝʪʩʷ ʚ 

ʯʠʩʣʦʚʦʡ ʢʦʜ, ʢʦʪʦʨʳʡ ʧʨʝʜʩʪʘʚʣʷʝʪ ʮʚʝʪ ʧʠʢʩʝʣʘ. ʏʠʩʣʦʚʦʡ ʢʦʜ ʭʨʘʥʠʪʩʷ ʚ 

ʦʧʝʨʘʪʠʚʥʦʡ ʧʘʤʷʪʠ ʢʘʢ ʜʚʦʠʯʥʦʝ ʯʠʩʣʦ. 

1.3. ɺʳʧʦʣʥʝʥʠʝ ʧʨʦʛʨʘʤʤ 

ʎʇ ʢʦʤʧʴʶʪʝʨʘ ʤʦʞʝʪ ʧʦʥʠʤʘʪʴ ʪʦʣʴʢʦ ʪʝ ʠʥʩʪʨʫʢʮʠʠ, ʢʦʪʦʨʳʝ 

ʥʘʧʠʩʘʥʳ ʥʘ ʤʘʰʠʥʥʦʤ ʷʟʳʢʝ. ʇʦʩʢʦʣʴʢʫ ʣʶʜʷʤ ʦʯʝʥʴ ʩʣʦʞʥʦ ʧʠʩʘʪʴ ʢʘʢʠʝ-

ʣʠʙʦ ʧʨʦʛʨʘʤʤʳ ʥʘ ʤʘʰʠʥʥʦʤ ʷʟʳʢʝ, ʙʳʣʠ ʧʨʠʜʫʤʘʥʳ ʜʨʫʛʠʝ ʷʟʳʢʠ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ. 

ʎʇ ï ʩʘʤʳʡ ʚʘʞʥʳʡ ʢʦʤʧʦʥʝʥʪ ʚ ʢʦʤʧʴʶʪʝʨʝ, ʧʦʪʦʤʫ ʯʪʦ ʵʪʦ ʪʘ ʝʛʦ 

ʯʘʩʪʴ, ʢʦʪʦʨʘʷ ʚʳʧʦʣʥʷʝʪ ʧʨʦʛʨʘʤʤʳ. ʀʥʦʛʜʘ ʎʇ ʥʘʟʳʚʘʶʪ çʤʦʟʛʦʤè 

ʢʦʤʧʴʶʪʝʨʘ ʠ ʜʘʞʝ ʠʩʧʦʣʴʟʫʶʪ ʵʧʠʪʝʪ çʫʤʥʳʡè (smart). ʍʦʪʷ ʵʪʠ ʤʝʪʘʬʦʨʳ 

ʚʩʪʨʝʯʘʶʪʩʷ ʦʯʝʥʴ ʯʘʩʪʦ, ʩʣʝʜʫʝʪ ʧʦʥʠʤʘʪʴ, ʯʪʦ ʎʇ ʥʝ ʷʚʣʷʝʪʩʷ ʤʦʟʛʦʤ ʠ ʝʛʦ 

ʥʝʣʴʟʷ ʥʘʟʚʘʪʴ ʫʤʥʳʤ. ʎʇ ï ʵʪʦ ʵʣʝʢʪʨʦʥʥʦʝ ʫʩʪʨʦʡʩʪʚʦ, ʢʦʪʦʨʦʝ 

ʧʨʝʜʥʘʟʥʘʯʝʥʦ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʢʦʥʢʨʝʪʥʳʭ ʚʝʱʝʡ (ʞʝʩʪʢʦ ʟʘʜʘʥʥʳʭ 

ʘʣʛʦʨʠʪʤʠʯʝʩʢʠ). 

ɺ ʯʘʩʪʥʦʩʪʠ, ʎʇ ʩʣʫʞʠʪ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʪʘʢʠʭ ʦʧʝʨʘʮʠʡ, ʢʘʢ: 

ǅ ʯʪʝʥʠʝ ʧʦʨʮʠʠ ʜʘʥʥʳʭ ʠʟ ʦʧʝʨʘʪʠʚʥʦʡ ʧʘʤʷʪʠ; 

ǅ ʩʣʦʞʝʥʠʝ ʜʚʫʭ ʯʠʩʝʣ; 

ǅ ʚʳʯʠʪʘʥʠʝ ʦʜʥʦʛʦ ʯʠʩʣʘ ʠʟ ʜʨʫʛʦʛʦ; 
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ǅ ʫʤʥʦʞʝʥʠʝ ʜʚʫʭ ʯʠʩʝʣ; 

ǅ ʜʝʣʝʥʠʝ ʦʜʥʦʛʦ ʯʠʩʣʘ ʥʘ ʜʨʫʛʦʝ ʯʠʩʣʦ; 

ǅ ʧʝʨʝʤʝʱʝʥʠʝ ʧʦʨʮʠʠ ʜʘʥʥʳʭ ʠʟ ʦʜʥʦʡ ʷʯʝʡʢʠ ʦʧʝʨʘʪʠʚʥʦʡ ʧʘʤʷʪʠ 

ʚ ʜʨʫʛʫʶ; 

ǅ ʦʧʨʝʜʝʣʝʥʠʝ, ʨʘʚʥʦ ʣʠ ʦʜʥʦ ʟʥʘʯʝʥʠʝ ʜʨʫʛʦʤʫ ʟʥʘʯʝʥʠʶ. 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʵʪʦʛʦ ʩʧʠʩʢʘ, ʎʇ ʚʳʧʦʣʥʷʝʪ ʧʨʦʩʪʳʝ ʦʧʝʨʘʮʠʠ ʩ ʧʦʨʮʠʷʤʠ 

ʜʘʥʥʳʭ. ʆʜʥʘʢʦ ʎʇ ʥʠʯʝʛʦ ʥʝ ʜʝʣʘʝʪ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ. ɽʤʫ ʥʫʞʥʦ ʩʦʦʙʱʠʪʴ, 

ʯʪʦ ʠʤʝʥʥʦ ʥʘʜʦ ʩʜʝʣʘʪʴ, ʠ ʵʪʦ ʷʚʣʷʝʪʩʷ ʮʝʣʴʶ ʧʨʦʛʨʘʤʤʳ. ʇʨʦʛʨʘʤʤʘ ï ʵʪʦ 

ʥʝ ʙʦʣʝʝ ʯʝʤ ʩʧʠʩʦʢ ʠʥʩʪʨʫʢʮʠʡ, ʢʦʪʦʨʳʝ ʟʘʩʪʘʚʣʷʶʪ ʎʇ ʚʳʧʦʣʥʷʪʴ 

ʦʧʝʨʘʮʠʠ. 

ʂʘʞʜʘʷ ʠʥʩʪʨʫʢʮʠʷ ʚ ʧʨʦʛʨʘʤʤʝ ï ʵʪʦ ʢʦʤʘʥʜʘ, ʢʦʪʦʨʘʷ ʧʦʨʫʯʘʝʪ ʎʇ 

ʚʳʧʦʣʥʠʪʴ ʢʦʥʢʨʝʪʥʫʶ ʦʧʝʨʘʮʠʶ. ɺʦʪ ʧʨʠʤʝʨ ʠʥʩʪʨʫʢʮʠʠ, ʢʦʪʦʨʘʷ ʤʦʞʝʪ 

ʧʦʷʚʠʪʴʩʷ ʚ ʧʨʦʛʨʘʤʤʝ: 

10110000 

ɼʣʷ ʥʘʩ ʵʪʦ ʚʩʝʛʦ ʣʠʰʴ ʚʝʨʝʥʠʮʘ ʥʫʣʝʡ ʠ ʝʜʠʥʠʮ. ɼʣʷ ʎʇ ʦʥʘ ʷʚʣʷʝʪʩʷ 

ʠʥʩʪʨʫʢʮʠʝʡ ʩ ʫʢʘʟʘʥʠʝʤ ʚʳʧʦʣʥʠʪʴ ʢʘʢʫʶ-ʪʦ ʦʧʝʨʘʮʠʶ ʠ ʟʘʧʠʩʳʚʘʝʪʩʷ ʚ 

ʚʠʜʝ ʥʫʣʝʡ ʠ ʝʜʠʥʠʮ, ʧʦʪʦʤʫ ʯʪʦ ʎʇ ʧʦʥʠʤʘʶʪ ʪʦʣʴʢʦ ʪʝ ʠʥʩʪʨʫʢʮʠʠ, ʢʦʪʦʨʳʝ 

ʥʘʧʠʩʘʥʳ ʥʘ ʤʘʰʠʥʥʦʤ ʷʟʳʢʝ, ʘ ʠʥʩʪʨʫʢʮʠʠ ʤʘʰʠʥʥʦʛʦ ʷʟʳʢʘ ʚʩʝʛʜʘ ʠʤʝʶʪ 

ʜʚʦʠʯʥʫʶ ʩʪʨʫʢʪʫʨʫ. 

ʀʥʩʪʨʫʢʮʠʷ ʥʘ ʤʘʰʠʥʥʦʤ ʷʟʳʢʝ ʩʫʱʝʩʪʚʫʝʪ ʜʣʷ ʢʘʞʜʦʡ ʦʧʝʨʘʮʠʠ, 

ʢʦʪʦʨʫʶ ʎʇ ʩʧʦʩʦʙʝʥ ʚʳʧʦʣʥʠʪʴ. ɺʝʩʴ ʧʝʨʝʯʝʥʴ ʠʥʩʪʨʫʢʮʠʡ, ʢʦʪʦʨʳʝ ʎʇ 

ʤʦʞʝʪ ʠʩʧʦʣʥʷʪʴ, ʥʘʟʳʚʘʝʪʩʷ ʥʘʙʦʨʦʤ ʠʥʩʪʨʫʢʮʠʠ ʎʇ. 

ʉʝʛʦʜʥʷ ʠʤʝʝʪʩʷ ʥʝʩʢʦʣʴʢʦ ʤʠʢʨʦʧʨʦʮʝʩʩʦʨʥʳʭ ʢʦʤʧʘʥʠʡ, ʢʦʪʦʨʳʝ 

ʠʟʛʦʪʘʚʣʠʚʘʶʪ ʮʝʥʪʨʘʣʴʥʳʝ ʧʨʦʮʝʩʩʦʨʳ. ʉʘʤʳʝ ʠʟʚʝʩʪʥʳʝ ï Intel, AMD ʠ 

Motorola.  

ʂʘʞʜʳʡ ʙʨʝʥʜ ʤʠʢʨʦʧʨʦʮʝʩʩʦʨʘ ʠʤʝʝʪ ʩʦʙʩʪʚʝʥʥʫʶ ʫʥʠʢʘʣʴʥʫʶ 

ʩʠʩʪʝʤʫ ʠʥʩʪʨʫʢʮʠʡ, ʢʦʪʦʨʘʷ, ʢʘʢ ʧʨʘʚʠʣʦ, ʧʦʥʷʪʥʘ ʤʠʢʨʦʧʨʦʮʝʩʩʦʨʘʤ ʪʦʣʴʢʦ 

ʪʦʛʦ ʞʝ ʙʨʝʥʜʘ. ʅʘʧʨʠʤʝʨ, ʤʠʢʨʦʧʨʦʮʝʩʩʦʨʳ Intel ʧʦʥʠʤʘʶʪ ʦʜʠʥʘʢʦʚʳʝ 

ʠʥʩʪʨʫʢʮʠʠ, ʥʦ ʦʥʠ ʥʝ ʧʦʥʠʤʘʶʪ ʠʥʩʪʨʫʢʮʠʠ ʜʣʷ ʤʠʢʨʦʧʨʦʮʝʩʩʦʨʦʚ Motorola. 
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ʈʘʥʝʝ ʧʦʢʘʟʘʥʥʘʷ ʠʥʩʪʨʫʢʮʠʷ ʥʘ ʤʘʰʠʥʥʦʤ ʷʟʳʢʝ ʷʚʣʷʝʪʩʷ ʧʨʠʤʝʨʦʤ 

ʚʩʝʛʦ ʦʜʥʦʡ ʠʥʩʪʨʫʢʮʠʠ. ʆʜʥʘʢʦ, ʜʣʷ ʪʦʛʦ ʯʪʦʙʳ ʢʦʤʧʴʶʪʝʨ ʜʝʣʘʣ ʯʪʦ-ʪʦ 

ʩʦʜʝʨʞʘʪʝʣʴʥʦʝ, ʝʤʫ ʪʨʝʙʫʝʪʩʷ ʛʦʨʘʟʜʦ ʙʦʣʴʰʝ ʠʥʩʪʨʫʢʮʠʡ. ʇʦʩʢʦʣʴʢʫ 

ʦʧʝʨʘʮʠʠ, ʢʦʪʦʨʳʝ ʎʇ ʫʤʝʝʪ ʚʳʧʦʣʥʷʪʴ, ʷʚʣʷʶʪʩʷ ʵʣʝʤʝʥʪʘʨʥʳʤʠ, 

ʩʦʜʝʨʞʘʪʝʣʴʥʘʷ ʟʘʜʘʯʘ ʤʦʞʝʪ ʙʳʪʴ ʚʳʧʦʣʥʝʥʘ, ʪʦʣʴʢʦ ʝʩʣʠ ʎʇ ʚʳʧʦʣʥʷʝʪ 

ʤʥʦʛʦ ʦʧʝʨʘʮʠʡ. ʅʘʧʨʠʤʝʨ, ʝʩʣʠ ʚʳ ʭʦʪʠʪʝ, ʯʪʦʙʳ ʚʘʰ ʢʦʤʧʴʶʪʝʨ ʚʳʯʠʩʣʠʣ 

ʩʫʤʤʫ ʧʨʦʮʝʥʪʥʦʛʦ ʜʦʭʦʜʘ, ʢʦʪʦʨʫʶ ʚʳ ʧʦʣʫʯʠʪʝ ʥʘ ʩʚʦʝʤ ʩʙʝʨʝʛʘʪʝʣʴʥʦʤ 

ʩʯʝʪʝ ʚ ʵʪʦʤ ʛʦʜʫ, ʪʦ ʎʇ ʜʦʣʞʝʥ ʙʫʜʝʪ ʠʩʧʦʣʥʠʪʴ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʠʥʩʪʨʫʢʮʠʡ ʚ ʥʘʜʣʝʞʘʱʝʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ. 

ɺʧʦʣʥʝ ʦʙʳʯʥʦʡ ʷʚʣʷʝʪʩʷ ʩʠʪʫʘʮʠʷ, ʢʦʛʜʘ ʧʨʦʛʨʘʤʤʳ ʩʦʜʝʨʞʘʪ ʪʳʩʷʯʠ 

ʠʣʠ ʜʘʞʝ ʤʠʣʣʠʦʥʳ ʠʥʩʪʨʫʢʮʠʡ ʥʘ ʤʘʰʠʥʥʦʤ ʷʟʳʢʝ. 

ʇʨʦʛʨʘʤʤʳ ʦʙʳʯʥʦ ʭʨʘʥʷʪʩʷ ʥʘ ʚʪʦʨʠʯʥʦʤ ʫʩʪʨʦʡʩʪʚʝ ʭʨʘʥʝʥʠʷ, ʪʘʢʦʤ 

ʢʘʢ ʞʝʩʪʢʠʡ ʜʠʩʢ. 

ʂʦʛʜʘ ʚʳ ʫʩʪʘʥʘʚʣʠʚʘʝʪʝ ʧʨʦʛʨʘʤʤʫ ʥʘ ʩʚʦʡ ʢʦʤʧʴʶʪʝʨ, ʦʥʘ ʦʙʳʯʥʦ 

ʩʢʘʯʠʚʘʝʪʩʷ ʩ ʚʝʙ-ʩʘʡʪʘ ʠʣʠ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʠʟ ʠʥʪʝʨʥʝʪ-ʤʘʛʘʟʠʥʘ 

ʧʨʠʣʦʞʝʥʠʡ. 

ʍʦʪʷ ʧʨʦʛʨʘʤʤʘ ʨʘʟʤʝʱʘʝʪʩʷ ʥʘ ʚʪʦʨʠʯʥʦʤ ʫʩʪʨʦʡʩʪʚʝ ʭʨʘʥʝʥʠʷ, ʪʘʢʦʤ 

ʢʘʢ ʞʝʩʪʢʠʡ ʜʠʩʢ, ʪʝʤ ʥʝ ʤʝʥʝʝ ʧʨʠ ʢʘʞʜʦʤ ʝʝ ʠʩʧʦʣʥʝʥʠʠ ʮʝʥʪʨʘʣʴʥʳʤ 

ʧʨʦʮʝʩʩʦʨʦʤ ʦʥʘ ʜʦʣʞʥʘ ʢʦʧʠʨʦʚʘʪʴʩʷ ʚ ʦʩʥʦʚʥʫʶ ʧʘʤʷʪʴ, ʠʣʠ ʆɿʋ. 

ʅʘʧʨʠʤʝʨ, ʧʨʝʜʧʦʣʦʞʠʤ, ʯʪʦ ʥʘ ʜʠʩʢʝ ʚʘʰʝʛʦ ʢʦʤʧʴʶʪʝʨʘ ʠʤʝʝʪʩʷ ʧʨʦʛʨʘʤʤʘ 

ʦʙʨʘʙʦʪʢʠ ʪʝʢʩʪʘ. ɼʣʷ ʝʝ ʠʩʧʦʣʥʝʥʠʷ ʚʳ ʜʝʣʘʝʪʝ ʜʚʦʡʥʦʡ ʱʝʣʯʦʢ ʤʳʰʴʶ ʧʦ 

ʟʥʘʯʢʫ ʧʨʦʛʨʘʤʤʳ. ʕʪʦ ʧʨʠʚʦʜʠʪ ʢ ʪʦʤʫ, ʯʪʦ ʧʨʦʛʨʘʤʤʘ ʢʦʧʠʨʫʝʪʩʷ ʩ ʜʠʩʢʘ ʚ 

ʦʩʥʦʚʥʫʶ ʧʘʤʷʪʴ. ɿʘʪʝʤ ʎʇ ʢʦʤʧʴʶʪʝʨʘ ʠʩʧʦʣʥʷʝʪ ʢʦʧʠʶ ʧʨʦʛʨʘʤʤʳ, 

ʢʦʪʦʨʘʷ ʥʘʭʦʜʠʪʩʷ ʚ ʦʩʥʦʚʥʦʡ ʧʘʤʷʪʠ (ʨʠʩ. 1.11) 



22 

 
ʈʠʩʫʥʦʢ 1.11 ï ʇʨʦʛʨʘʤʤʘ ʢʦʧʠʨʫʝʪʩʷ ʚ ʦʩʥʦʚʥʫʶ ʧʘʤʷʪʴ ʠ ʟʘʪʝʤ 

ʠʩʧʦʣʥʷʝʪʩʷ. 

 

ʂʦʛʜʘ ʎʇ ʠʩʧʦʣʥʷʝʪ ʠʥʩʪʨʫʢʮʠʠ ʚ ʧʨʦʛʨʘʤʤʝ, ʦʥ ʫʯʘʩʪʚʫʝʪ ʚ ʧʨʦʮʝʩʩʝ, 

ʢʦʪʦʨʳʡ ʥʘʟʳʚʘʝʪʩʷ ʮʠʢʣʦʤ ʚʳʙʦʨʢʠ-ʜʝʢʦʜʠʨʦʚʘʥʠʷ-ʠʩʧʦʣʥʝʥʠʷ. ʕʪʦʪ ʮʠʢʣ 

ʩʦʩʪʦʠʪ ʠʟ ʪʨʝʭ ʰʘʛʦʚ ʠ ʧʦʚʪʦʨʷʝʪʩʷ ʜʣʷ ʢʘʞʜʦʡ ʠʥʩʪʨʫʢʮʠʠ ʚ ʧʨʦʛʨʘʤʤʝ. ʕʪʠ 

ʰʘʛʠ ʩʣʝʜʫʶʱʠʝ (ʨʠʩ. 1.12): 

1. ɺʳʙʦʨʢʘ. ʇʨʦʛʨʘʤʤʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʜʣʠʥʥʫʶ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʠʥʩʪʨʫʢʮʠʡ ʥʘ ʤʘʰʠʥʥʦʤ ʷʟʳʢʝ. ʇʝʨʚʳʡ ʰʘʛ ʮʠʢʣʘ 

ʩʦʩʪʦʠʪ ʚ ʚʳʙʦʨʢʝ, ʠʣʠ ʯʪʝʥʠʠ, ʩʣʝʜʫʶʱʝʡ ʠʥʩʪʨʫʢʮʠʠ ʠʟ ʧʘʤʷʪʠ ʠ ʝʝ 

ʜʦʩʪʘʚʢʠ ʚ ʎʇ. 

2. ɼʝʢʦʜʠʨʦʚʘʥʠʝ. ʀʥʩʪʨʫʢʮʠʷ ʥʘ ʤʘʰʠʥʥʦʤ ʷʟʳʢʝ ʧʨʝʜʩʪʘʚʣʷʝʪ 

ʩʦʙʦʡ ʜʚʦʠʯʥʦʝ ʯʠʩʣʦ, ʦʙʦʟʥʘʯʘʶʱʝʝ ʢʦʤʘʥʜʫ, ʢʦʪʦʨʘʷ ʜʘʩʪ ʫʢʘʟʘʥʠʝ ʎʇ 

ʚʳʧʦʣʥʠʪʴ ʦʧʝʨʘʮʠʶ. ʅʘ ʵʪʦʤ ʰʘʛʝ ʎʇ ʜʝʢʦʜʠʨʫʝʪ ʠʥʩʪʨʫʢʮʠʶ, ʢʦʪʦʨʘʷ 

ʪʦʣʴʢʦ ʯʪʦ ʙʳʣʘ ʚʳʙʨʘʥʘ ʠʟ ʦʧʝʨʘʪʠʚʥʦʡ ʧʘʤʷʪʠ, ʯʪʦʙʳ ʦʧʨʝʜʝʣʠʪʴ, ʢʘʢʫʶ 

ʦʧʝʨʘʮʠʶ ʦʥ ʜʦʣʞʝʥ ʚʳʧʦʣʥʠʪʴ. 

3. ʀʩʧʦʣʥʝʥʠʝ. ʇʦʩʣʝʜʥʠʡ ʰʘʛ ʚ ʮʠʢʣʝ ʩʦʩʪʦʠʪ ʚ ʠʩʧʦʣʥʝʥʠʠ, ʠʣʠ 

ʦʩʫʱʝʩʪʚʣʝʥʠʠ, ʦʧʝʨʘʮʠʠ. 
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ʈʠʩʫʥʦʢ 1.12 ï ʎʠʢʣ ʚʳʙʦʨʢʠ-ʜʝʢʦʜʠʨʦʚʘʥʠʷ-ʠʩʧʦʣʥʝʥʠʷ. 

 

1.4. ʂʦʤʧʠʣʷʪʦʨʳ ʠ ʠʥʪʝʨʧʨʝʪʘʪʦʨʳ. ʗʟʳʢʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ 

ʂʦʤʧʴʶʪʝʨʳ ʤʦʛʫʪ ʠʩʧʦʣʥʷʪʴ ʪʦʣʴʢʦ ʪʝ ʧʨʦʛʨʘʤʤʳ, ʢʦʪʦʨʳʝ ʥʘʧʠʩʘʥʳ 

ʥʘ ʤʘʰʠʥʥʦʤ ʷʟʳʢʝ. 

ʂʘʢ ʫʧʦʤʠʥʘʣʦʩʴ ʨʘʥʝʝ, ʧʨʦʛʨʘʤʤʘ ʤʦʞʝʪ ʠʤʝʪʴ ʪʳʩʷʯʠ ʠʣʠ ʜʘʞʝ 

ʤʠʣʣʠʦʥʳ ʜʚʦʠʯʥʳʭ ʠʥʩʪʨʫʢʮʠʡ, ʠ ʥʘʧʠʩʘʥʠʝ ʪʘʢʦʡ ʧʨʦʛʨʘʤʤʳ ʙʳʣʦ ʙʳ 

ʦʯʝʥʴ ʫʪʦʤʠʪʝʣʴʥʦʡ ʠ ʪʨʫʜʦʝʤʢʦʡ ʨʘʙʦʪʦʡ. ʇʨʦʛʨʘʤʤʠʨʦʚʘʪʴ ʥʘ ʤʘʰʠʥʥʦʤ 

ʷʟʳʢʝ ʙʫʜʝʪ ʪʦʞʝ ʦʯʝʥʴ ʪʨʫʜʥʦ, ʧʦʪʦʤʫ ʯʪʦ ʝʩʣʠ ʨʘʟʤʝʩʪʠʪʴ 0 ʠʣʠ 1 ʚ 

ʥʝʧʨʘʚʠʣʴʥʦʤ ʤʝʩʪʝ, ʵʪʦ ʚʳʟʦʚʝʪ ʦʰʠʙʢʫ. 

ʍʦʪʷ ʎʇ ʢʦʤʧʴʶʪʝʨʘ ʧʦʥʠʤʘʝʪ ʪʦʣʴʢʦ ʤʘʰʠʥʥʳʡ ʷʟʳʢ, ʣʶʜʠ 

ʧʨʘʢʪʠʯʝʩʢʠ ʥʝʩʧʦʩʦʙʥʳ ʧʠʩʘʪʴ ʧʨʦʛʨʘʤʤʳ ʥʘ ʥʝʤ. ʇʦ ʵʪʦʡ ʧʨʠʯʠʥʝ ʩ ʧʝʨʚʳʭ 

ʜʥʝʡ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʩʠʩʪʝʤ ʚ ʢʘʯʝʩʪʚʝ ʘʣʴʪʝʨʥʘʪʠʚʳ ʤʘʰʠʥʥʦʤʫ ʷʟʳʢʫ ʙʳʣ 

ʩʦʟʜʘʥ ʷʟʳʢ ʘʩʩʝʤʙʣʝʨʘ (ʦʪ ʘʥʛʣ. assembly ï ʩʙʦʨʢʘ, ʤʦʥʪʘʞ, ʢʦʤʧʦʥʦʚʢʘ). 

ɺʤʝʩʪʦ ʜʚʦʠʯʥʳʭ ʯʠʩʝʣ, ʢʦʪʦʨʳʝ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʠʥʩʪʨʫʢʮʠʷʤ, ʚ ʷʟʳʢʝ 

ʘʩʩʝʤʙʣʝʨʘ ʧʨʠʤʝʥʷʶʪʩʷ ʢʦʨʦʪʢʠʝ ʩʣʦʚʘ, ʢʦʪʦʨʳʝ ʥʘʟʳʚʘʶʪʩʷ ʤʥʝʤʦʥʠʢʘʤʠ, 

ʠʣʠ ʤʥʝʤʦʢʦʜʘʤʠ. ʅʘʧʨʠʤʝʨ, ʥʘ ʷʟʳʢʝ ʘʩʩʝʤʙʣʝʨʘ ʤʥʝʤʦʥʠʢʘ add, ʢʘʢ 

ʧʨʘʚʠʣʦ, ʦʟʥʘʯʘʝʪ ʩʣʦʞʠʪʴ ʯʠʩʣʘ, mul ï ʫʤʥʦʞʠʪʴ ʯʠʩʣʘ, mov ï ʧʝʨʝʤʝʩʪʠʪʴ 

ʟʥʘʯʝʥʠʝ ʚ ʷʯʝʡʢʫ ʦʧʝʨʘʪʠʚʥʦʡ ʧʘʤʷʪʠ. 



24 

ʂʦʛʜʘ ʜʣʷ ʥʘʧʠʩʘʥʠʷ ʧʨʦʛʨʘʤʤʳ ʧʨʦʛʨʘʤʤʠʩʪ ʠʩʧʦʣʴʟʫʝʪ ʷʟʳʢ 

ʘʩʩʝʤʙʣʝʨʘ, ʚʤʝʩʪʦ ʜʚʦʠʯʥʳʭ ʯʠʩʝʣ ʦʥ ʠʤʝʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʟʘʧʠʩʳʚʘʪʴ 

ʢʦʨʦʪʢʠʝ ʤʥʝʤʦʥʠʢʠ.  

ʉʫʱʝʩʪʚʫʝʪ ʤʥʦʛʦ ʨʘʟʥʳʭ ʚʝʨʩʠʡ ʷʟʳʢʘ ʘʩʩʝʤʙʣʝʨʘ. ʈʘʥʝʝ ʙʳʣʦ 

ʫʧʦʤʷʥʫʪʦ, ʯʪʦ ʢʘʞʜʳʡ ʙʨʝʥʜ ʎʇ ʠʤʝʝʪ ʩʦʙʩʪʚʝʥʥʫʶ ʩʠʩʪʝʤʫ ʠʥʩʪʨʫʢʮʠʡ 

ʤʘʰʠʥʥʦʛʦ ʷʟʳʢʘ ʂʘʢ ʧʨʘʚʠʣʦ, ʢʘʞʜʳʡ ʙʨʝʥʜ ʎʇ ʪʘʢʞʝ ʠʤʝʝʪ ʩʚʦʡ ʷʟʳʢ 

ʘʩʩʝʤʙʣʝʨʘ. 

ɺʤʝʩʪʝ ʩ ʪʝʤ ʧʨʦʛʨʘʤʤʳ ʥʘ ʷʟʳʢʝ ʘʩʩʝʤʙʣʝʨʘ ʎʇ ʠʩʧʦʣʥʷʪʴ ʥʝ ʤʦʞʝʪ. 

ʎʇ ʧʦʥʠʤʘʝʪ ʪʦʣʴʢʦ ʤʘʰʠʥʥʳʡ ʷʟʳʢ, ʧʦʵʪʦʤʫ ʜʣʷ ʧʝʨʝʚʦʜʘ ʧʨʦʛʨʘʤʤʳ, 

ʥʘʧʠʩʘʥʥʦʡ ʥʘ ʷʟʳʢʝ ʘʩʩʝʤʙʣʝʨʘ, ʚ ʧʨʦʛʨʘʤʤʫ ʥʘ ʤʘʰʠʥʥʦʤ ʷʟʳʢʝ 

ʧʨʠʤʝʥʷʝʪʩʷ ʩʧʝʮʠʘʣʴʥʘʷ ʧʨʦʛʨʘʤʤʘ, ʢʦʪʦʨʘʷ ʥʘʟʳʚʘʝʪʩʷ ʘʩʩʝʤʙʣʝʨʦʤ. ʕʪʦʪ 

ʧʨʦʮʝʩʩ ʧʦʢʘʟʘʥ ʥʘ ʨʠʩ. 1.13. ʇʨʦʛʨʘʤʤʘ ʥʘ ʤʘʰʠʥʥʦʤ ʷʟʳʢʝ, ʢʦʪʦʨʘʷ 

ʩʦʟʜʘʝʪʩʷ ʘʩʩʝʤʙʣʝʨʦʤ, ʟʘʪʝʤ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʥʝʥʘ ʮʝʥʪʨʘʣʴʥʳʤ 

ʧʨʦʮʝʩʩʦʨʦʤ. 

 
ʈʠʩʫʥʦʢ 1.13 ï ɸʩʩʝʤʙʣʝʨ ʧʝʨʝʚʦʜʠʪ ʧʨʦʛʨʘʤʤʫ ʥʘ ʷʟʳʢʝ ʘʩʩʝʤʙʣʝʨʘ ʚ 

ʧʨʦʛʨʘʤʤʫ ʥʘ ʤʘʰʠʥʥʦʤ ʷʟʳʢʝ. 

 

ʍʦʪʷ ʷʟʳʢ ʘʩʩʝʤʙʣʝʨʘ ʜʝʣʘʝʪ ʥʝʥʫʞʥʳʤ ʥʘʧʠʩʘʥʠʝ ʜʚʦʠʯʥʳʭ 

ʠʥʩʪʨʫʢʮʠʡ ʥʘ ʤʘʰʠʥʥʦʤ ʷʟʳʢʝ, ʦʥ ʠʤʝʝʪ ʩʚʦʠ ʩʣʦʞʥʦʩʪʠ. ʗʟʳʢ ʘʩʩʝʤʙʣʝʨʘ 

ʧʨʝʞʜʝ ʚʩʝʛʦ ʷʚʣʷʝʪʩʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʡ ʟʘʤʝʥʦʡ ʤʘʰʠʥʥʦʛʦ ʷʟʳʢʘ ʠ ʧʦʜʦʙʥʦ 

ʤʘʰʠʥʥʦʤʫ ʷʟʳʢʫ ʦʥ ʦʙʷʟʳʚʘʝʪ ʚʘʩ ʢ ʪʦʤʫ, ʯʪʦʙʳ ʚʳ ʭʦʨʦʰʦ ʨʘʟʙʠʨʘʣʠʩʴ ʚ 

ʎʇ. ʗʟʳʢ ʘʩʩʝʤʙʣʝʨʘ ʪʘʢʞʝ ʪʨʝʙʫʝʪ, ʯʪʦʙʳ ʚʳ ʧʠʩʘʣʠ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʠʥʩʪʨʫʢʮʠʡ ʜʘʞʝ ʜʣʷ ʩʘʤʦʡ ʧʨʦʩʪʦʡ ʧʨʦʛʨʘʤʤʳ. ʇʦʩʢʦʣʴʢʫ ʷʟʳʢ ʘʩʩʝʤʙʣʝʨʘ 

ʧʦ ʩʚʦʝʡ ʧʨʠʨʦʜʝ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʩʚʷʟʘʥ ʩ ʤʘʰʠʥʥʳʤ ʷʟʳʢʦʤ, ʦʥ ʥʘʟʳʚʘʝʪʩʷ 

ʥʠʟʢʦʫʨʦʚʥʝʚʳʤ ʷʟʳʢʦʤ. 
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ɺ 1950-ʭ ʛʦʜʘʭ ʧʦʷʚʠʣʦʩʴ ʥʦʚʦʝ ʧʦʢʦʣʝʥʠʝ ʷʟʳʢʦʚ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ, 

ʢʦʪʦʨʳʝ ʥʘʟʳʚʘʶʪʩʷ ʚʳʩʦʢʦʫʨʦʚʥʝʚʳʤʠ ʷʟʳʢʘʤʠ. ɺʳʩʦʢʦʫʨʦʚʥʝʚʳʡ ʷʟʳʢ 

ʧʦʟʚʦʣʷʝʪ ʩʦʟʜʘʚʘʪʴ ʤʦʱʥʳʝ ʠ ʩʣʦʞʥʳʝ ʧʨʦʛʨʘʤʤʳ, ʥʝ ʪʨʝʙʫʷ ʟʥʘʥʠʡ 

ʦʩʦʙʝʥʥʦʩʪʝʡ ʨʘʙʦʪʳ ʎʇ, ʠ ʥʘʧʠʩʘʥʠʷ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʥʠʟʢʦʫʨʦʚʥʝʚʳʭ 

ʠʥʩʪʨʫʢʮʠʡ. ʂʨʦʤʝ ʪʦʛʦ, ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʚʳʩʦʢʦʫʨʦʚʥʝʚʳʭ ʷʟʳʢʦʚ 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʣʝʛʢʦ ʧʦʥʠʤʘʝʤʳʝ ʩʣʦʚʘ. ʅʘʧʨʠʤʝʨ, ʝʩʣʠ ʙʳ ʧʨʦʛʨʘʤʤʠʩʪ 

ʠʩʧʦʣʴʟʦʚʘʣ COBOL (ʢʦʪʦʨʳʡ ʙʳʣ ʦʜʥʠʤ ʠʟ ʨʘʥʥʠʭ ʚʳʩʦʢʦʫʨʦʚʥʝʚʳʭ ʷʟʳʢʦʚ, 

ʩʦʟʜʘʥʥʳʭ ʚ 1950-ʭ ʛʦʜʘʭ), ʪʦ, ʢ ʧʨʠʤʝʨʫ, ʜʣʷ ʦʪʦʙʨʘʞʝʥʠʷ ʥʘ ʤʦʥʠʪʦʨʝ 

ʩʦʦʙʱʝʥʠʷ "ʇʨʠʚʝʪ, ʤʠʨ!" ʦʥ ʥʘʧʠʩʘʣ ʙʳ ʩʣʝʜʫʶʱʫʶ ʠʥʩʪʨʫʢʮʠʶ: 

DISPLAY ʏȭɢɚɔɗɤƗ ɞɚɢƞʏ 

Python ï ʵʪʦ ʩʦʚʨʝʤʝʥʥʳʡ, ʚʳʩʦʢʦʫʨʦʚʥʝʚʳʡ ʷʟʳʢ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ, 

ʢʦʪʦʨʳʡ ʙʫʜʝʪ ʠʟʫʯʘʪʴʩʷ ʚ ʜʘʥʥʦʤ ʢʫʨʩʝ. ɺ Python ʩʦʦʙʱʝʥʠʝ çʇʨʠʚʝʪ, ʤʠʨ!è 

ʚʳʚʦʜʠʪʩʷ ʥʘ ʵʢʨʘʥ ʧʨʠ ʧʦʤʦʱʠ ʪʘʢʦʡ ʠʥʩʪʨʫʢʮʠʠ: 

print ƽʎȭɢɚɔɗɤƗ ɞɚɢƞʎƾ 

ɺʳʧʦʣʥʝʥʠʝ ʪʦʛʦ ʞʝ ʩʘʤʦʛʦ ʥʘ ʷʟʳʢʝ ʘʩʩʝʤʙʣʝʨʘ ʧʦʪʨʝʙʦʚʘʣʦ ʙʳ 

ʥʝʩʢʦʣʴʢʠʭ ʠʥʩʪʨʫʢʮʠʡ ʠ ʛʣʫʙʦʢʦʛʦ ʟʥʘʥʠʷ ʪʦʛʦ, ʢʘʢ ʎʇ ʚʟʘʠʤʦʜʝʡʩʪʚʫʝʪ ʩ 

ʢʦʤʧʴʶʪʝʨʥʳʤ ʫʩʪʨʦʡʩʪʚʦʤ ʚʳʚʦʜʘ. 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʵʪʦʛʦ ʧʨʠʤʝʨʘ, ʚʳʩʦʢʦʫʨʦʚʥʝʚʳʝ ʷʟʳʢʠ ʧʦʟʚʦʣʷʶʪ 

ʧʨʦʛʨʘʤʤʠʩʪʘʤ ʩʦʩʨʝʜʦʪʦʯʠʚʘʪʴʩʷ ʥʘ ʟʘʜʘʯʘʭ, ʢʦʪʦʨʳʝ ʦʥʠ ʭʦʪʷʪ ʚʳʧʦʣʥʷʪʴ 

ʧʨʠ ʧʦʤʦʱʠ ʩʚʦʠʭ ʧʨʦʛʨʘʤʤ, ʘ ʥʝ ʥʘ ʜʝʪʘʣʷʭ ʪʦʛʦ, ʢʘʢ ʎʇ ʙʫʜʝʪ ʠʩʧʦʣʥʷʪʴ 

ʵʪʠ ʧʨʦʛʨʘʤʤʳ. 

ʅʘʯʠʥʘʷ ʩ 1950-ʭ ʛʦʜʦʚ ʙʳʣʠ ʩʦʟʜʘʥʳ ʪʳʩʷʯʠ ʚʳʩʦʢʦʫʨʦʚʥʝʚʳʭ ʷʟʳʢʦʚ. 

ɺ ʪʘʙʣ. 1.1 ʧʝʨʝʯʠʩʣʝʥʳ ʥʝʢʦʪʦʨʳʝ ʠʟ ʥʘʠʙʦʣʝʝ ʠʟʚʝʩʪʥʳʭ ʷʟʳʢʦʚ. 

 

ʊʘʙʣʠʮʘ 1.1 ï ʗʟʳʢʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ 

ʗʟʳʢ ʆʧʠʩʘʥʠʝ 

Ada ɹʳʣ ʩʦʟʜʘʥ ʚ 1970-ʭ ʛʦʜʘʭ ʧʨʝʞʜʝ ʚʩʝʛʦ ʜʣʷ ʧʨʠʣʦʞʝʥʠʡ, ʠʩʧʦʣʴʟʦʚʘʚʰʠʭʩʷ 

ʄʠʥʠʩʪʝʨʩʪʚʦʤ ʦʙʦʨʦʥʳ ʉʐɸ. ʗʟʳʢ ʥʘʟʚʘʥ ʚ ʯʝʩʪʴ ʛʨʘʬʠʥʠ ɸʜʳ ʃʘʚʣʝʡʩ, 

ʚʣʠʷʪʝʣʴʥʦʡ ʠʩʪʦʨʠʯʝʩʢʦʡ ʬʠʛʫʨʳ ʚ ʦʙʣʘʩʪʠ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʩʠʩʪʝʤ 

BASIC ʋʥʠʚʝʨʩʘʣʴʥʘʷ ʩʠʩʪʝʤʘ ʩʠʤʚʦʣʠʯʝʩʢʦʛʦ ʢʦʜʠʨʦʚʘʥʠʷ ʜʣʷ ʥʘʯʠʥʘʶʱʠʭ 

(Beginners All -purpose Symbolic Instruction Code) ʷʚʣʷʝʪʩʷ ʷʟʳʢʦʤ ʦʙʱʝʛʦ 

ʥʘʟʥʘʯʝʥʠʷ, ʢʦʪʦʨʳʡ ʙʳʣ ʧʝʨʚʦʥʘʯʘʣʴʥʦ ʨʘʟʨʘʙʦʪʘʥ ʚ ʥʘʯʘʣʝ 1960-ʭ ʛʦʜʦʚ, ʢʘʢ 

ʜʦʩʪʘʪʦʯʥʦ ʧʨʦʩʪʦʡ ʚ ʠʟʫʯʝʥʠʠ ʥʘʯʠʥʘʶʱʠʤʠ ʧʨʦʛʨʘʤʤʠʩʪʘʤʠ. ʉʝʛʦʜʥʷ 

ʩʫʱʝʩʪʚʫʝʪ ʤʥʦʞʝʩʪʚʦ ʨʘʟʥʳʭ ʚʝʨʩʠʡ ʷʟʳʢʘ BASIC 
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FORTRAN ʊʨʘʥʩʣʷʪʦʨ ʬʦʨʤʫʣ (FORmula TRANsIator) ʙʳʣ ʧʝʨʚʳʤ ʚʳʩʦʢʦʫʨʦʚʥʝʚʳʤ 

ʷʟʳʢʦʤ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ. ʆʥ ʙʳʣ ʨʘʟʨʘʙʦʪʘʥ ʚ 1950-ʭ ʛʦʜʘʭ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ 

ʩʣʦʞʥʳʭ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʚʳʯʠʩʣʝʥʠʡ 

COBOL ʋʥʠʚʝʨʩʘʣʴʥʳʡ ʷʟʳʢ ʜʣʷ ʢʦʤʤʝʨʯʝʩʢʠʭ ʟʘʜʘʯ (Common Business-Oriented 

Language) ʙʳʣ ʩʦʟʜʘʥ ʚ 1950-ʭ ʛʛ. ʜʣʷ ʙʠʟʥʝʩ-ʧʨʠʣʦʞʝʥʠʡ 

Pascal ʉʦʟʜʘʥ ʚ 1970 ʛ. ʠ ʧʝʨʚʦʥʘʯʘʣʴʥʦ ʙʳʣ ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʦʙʫʯʝʥʠʷ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʶ. ʕʪʦʪ ʷʟʳʢ ʙʳʣ ʥʘʟʚʘʥ ʚ ʯʝʩʪʴ ʤʘʪʝʤʘʪʠʢʘ, ʬʠʟʠʢʘ ʠ 

ʬʠʣʦʩʦʬʘ ɹʣʝʟʘ ʇʘʩʢʘʣʷ 

ʉ ʠ C++ ʉ ʠ C++ (ʧʨʦʠʟʥʦʩʠʪʩʷ ʢʘʢ "ʩʠ ʧʣʶʩ ʧʣʶʩò) ʷʚʣʷʶʪʩʷ ʤʦʱʥʳʤʠ ʷʟʳʢʘʤʠ ʦʙʱʝʛʦ 

ʥʘʟʥʘʯʝʥʠʷ, ʨʘʟʨʘʙʦʪʘʥʥʳʤʠ ʚ ʢʦʤʧʘʥʠʠ Bell Laboratories. ʗʟʳʢ ʉ ʙʳʣ ʩʦʟʜʘʥ ʚ 

1972 ʛ., ʷʟʳʢ C++ ʙʳʣ ʚʳʧʫʱʝʥ ʚ 1983 ʛ. 

C# C# ʧʨʦʠʟʥʦʩʠʪʩʷ "ʩʠ ʰʘʨʧ". ʕʪʦʪ ʷʟʳʢ ʙʳʣ ʩʦʟʜʘʥ ʢʦʤʧʘʥʠʝʡ Microsoft ʧʨʠʤʝʨʥʦ 

ʚ 2000 ʛ. ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʧʨʠʣʦʞʝʥʠʡ ʥʘ ʦʩʥʦʚʝ ʧʣʘʪʬʦʨʤʳ Microsoft .NET 

ʗʟʳʢ ʆʧʠʩʘʥʠʝ 

Java ɹʳʣ ʩʦʟʜʘʥ ʢʦʤʧʘʥʠʝʡ Sun Microsystems ʚ ʥʘʯʘʣʝ 1990-ʭ ʛʦʜʦʚ. ʆʥ ʠʩʧʦʣʴʟʫʝʪʩʷ 

ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʧʨʦʛʨʘʤʤ, ʢʦʪʦʨʳʝ ʨʘʙʦʪʘʶʪ ʥʘ ʦʜʠʥʦʯʥʦʤ ʢʦʤʧʴʶʪʝʨʝ ʣʠʙʦ 

ʯʝʨʝʟ ʀʥʪʝʨʥʝʪ ʩ ʚʝʙ-ʩʝʨʚʝʨʘ 

JavaScript ɹʳʣ ʩʦʟʜʘʥ ʚ 1990-ʭ ʛʦʜʘʭ ʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʥʘ ʚʝʙ-ʩʪʨʘʥʠʮʘʭ. ʅʝʩʤʦʪʨʷ ʥʘ ʝʛʦ 

ʥʘʟʚʘʥʠʝ JavaScript ʩ Java ʥʠʢʘʢ ʥʝ ʩʚʷʟʘʥ 

Python ʀʩʧʦʣʴʟʫʝʤʳʡ ʚ ʵʪʦʡ ʢʥʠʛʝ ʷʟʳʢ Python ʷʚʣʷʝʪʩʷ ʷʟʳʢʦʤ ʦʙʱʝʛʦ ʥʘʟʥʘʯʝʥʠʷ, 

ʢʦʪʦʨʳʡ ʙʳʣ ʩʦʟʜʘʥ ʚ ʥʘʯʘʣʝ 1990-ʭ ʛʦʜʦʚ. ʆʥ ʩʪʘʣ ʧʦʧʫʣʷʨʥʳʤ ʚ ʢʦʤʤʝʨʯʝʩʢʠʭ 

ʠ ʥʘʫʯʥʳʭ ʧʨʠʣʦʞʝʥʠʷʭ 

Ruby Ruby ʷʚʣʷʝʪʩʷ ʷʟʳʢʦʤ ʦʙʱʝʛʦ ʥʘʟʥʘʯʝʥʠʷ, ʢʦʪʦʨʳʡ ʙʳʣ ʩʦʟʜʘʥ ʚ 1990-ʭ ʛʦʜʘʭ. 

ʆʥ ʩʪʘʥʦʚʠʪʩʷ ʚʩʝ ʙʦʣʝʝ ʧʦʧʫʣʷʨʥʳʤ ʷʟʳʢʦʤ ʜʣʷ ʩʦʟʜʘʥʠʷ ʧʨʦʛʨʘʤʤ, ʢʦʪʦʨʳʝ 

ʨʘʙʦʪʘʶʪ ʥʘ ʚʝʙ-ʩʝʨʚʝʨʘʭ 

Visual Basic ʐʠʨʦʢʦ ʠʟʚʝʩʪʥʳʡ ʢʘʢ VB, ʷʚʣʷʝʪʩʷ ʷʟʳʢʦʤ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ Microsoft ʠ 

ʩʨʝʜʦʡ ʨʘʟʨʘʙʦʪʢʠ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ, ʧʦʟʚʦʣʷʝʪ ʧʨʦʛʨʘʤʤʠʩʪʘʤ ʙʳʩʪʨʦ 

ʩʦʟʜʘʚʘʪʴ Windows-ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʝ ʧʨʠʣʦʞʝʥʠʷ. VB ʙʳʣ ʩʦʟʜʘʥ ʚ ʥʘʯʘʣʝ 1990-

ʭ ʛʦʜʦʚ 

 

ʇʦʩʢʦʣʴʢʫ ʎʇ ʧʦʥʠʤʘʝʪ ʠʥʩʪʨʫʢʮʠʠ ʪʦʣʴʢʦ ʥʘ ʤʘʰʠʥʥʦʤ ʷʟʳʢʝ, 

ʧʨʦʛʨʘʤʤʳ, ʥʘʧʠʩʘʥʥʳʝ ʥʘ ʚʳʩʦʢʦʫʨʦʚʥʝʚʦʤ ʷʟʳʢʝ, ʜʦʣʞʥʳ ʙʳʪʴ 

ʧʝʨʝʚʝʜʝʥʳ, ʠʣʠ ʪʨʘʥʩʣʠʨʦʚʘʥʳ, ʥʘ ʤʘʰʠʥʥʳʡ ʷʟʳʢ. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʷʟʳʢʘ, 

ʥʘ ʢʦʪʦʨʦʤ ʙʳʣʘ ʥʘʧʠʩʘʥʘ ʧʨʦʛʨʘʤʤʘ, ʧʨʦʛʨʘʤʤʠʩʪ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ 

ʪʨʘʥʩʣʷʮʠʠ ʠʩʧʦʣʴʟʫʝʪ ʢʦʤʧʠʣʷʪʦʨ ʣʠʙʦ ʠʥʪʝʨʧʨʝʪʘʪʦʨ. 

ʂʦʤʧʠʣʷʪʦʨ ï ʵʪʦ ʧʨʦʛʨʘʤʤʘ, ʢʦʪʦʨʘʷ ʪʨʘʥʩʣʠʨʫʝʪ ʧʨʦʛʨʘʤʤʫ ʥʘ 

ʚʳʩʦʢʦʫʨʦʚʥʝʚʦʤ ʷʟʳʢʝ ʚ ʦʪʜʝʣʴʥʫʶ ʧʨʦʛʨʘʤʤʫ ʥʘ ʤʘʰʠʥʥʦʤ ʷʟʳʢʝ. 

ʇʨʦʛʨʘʤʤʘ ʥʘ ʤʘʰʠʥʥʦʤ ʷʟʳʢʝ ʟʘʪʝʤ ʤʦʞʝʪ ʙʳʪʴ ʚʳʧʦʣʥʝʥʘ ʚ ʣʶʙʦʝ ʚʨʝʤʷ, 

ʢʦʛʜʘ ʧʦʪʨʝʙʫʝʪʩʷ (ʨʠʩ. 1.14). ʆʙʨʘʪʠʪʝ ʚʥʠʤʘʥʠʝ, ʯʪʦ ʢʦʤʧʠʣʷʮʠʷ ʠ 

ʠʩʧʦʣʥʝʥʠʝ ï ʵʪʦ ʜʚʘ ʨʘʟʥʳʭ ʧʨʦʮʝʩʩʘ. 
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ʈʠʩʫʥʦʢ 1.14 ï ʂʦʤʧʠʣʷʮʠʷ ʚʳʩʦʢʦʫʨʦʚʥʝʚʦʡ ʧʨʦʛʨʘʤʤʳ ʠ ʝʝ ʠʩʧʦʣʥʝʥʠʝ. 

 

ɺ ʷʟʳʢʝ Python ʠʩʧʦʣʴʟʫʝʪʩʷ ʠʥʪʝʨʧʨʝʪʘʪʦʨ. ʕʪʦ ʧʨʦʛʨʘʤʤʘ, ʢʦʪʦʨʘʷ 

ʦʜʥʦʚʨʝʤʝʥʥʦ ʪʨʘʥʩʣʠʨʫʝʪ ʠ ʠʩʧʦʣʥʷʝʪ ʠʥʩʪʨʫʢʮʠʠ ʚ ʧʨʦʛʨʘʤʤʝ, ʥʘʧʠʩʘʥʥʦʡ 

ʥʘ ʚʳʩʦʢʦʫʨʦʚʥʝʚʦʤ ʷʟʳʢʝ. ʇʦ ʤʝʨʝ ʪʦʛʦ, ʢʘʢ ʠʥʪʝʨʧʨʝʪʘʪʦʨ ʯʠʪʘʝʪ ʢʘʞʜʫʶ 

ʦʪʜʝʣʴʥʫʶ ʠʥʩʪʨʫʢʮʠʶ ʚ ʧʨʦʛʨʘʤʤʝ, ʦʥ ʝʝ ʧʨʝʦʙʨʘʟʦʚʳʚʘʝʪ ʚ ʠʥʩʪʨʫʢʮʠʠ ʥʘ 

ʤʘʰʠʥʥʦʤ ʷʟʳʢʝ ʠ ʟʘʪʝʤ ʥʝʤʝʜʣʝʥʥʦ ʠʭ ʠʩʧʦʣʥʷʝʪ. ʕʪʦʪ ʧʨʦʮʝʩʩ ʧʦʚʪʦʨʷʝʪʩʷ 

ʜʣʷ ʢʘʞʜʦʡ ʠʥʩʪʨʫʢʮʠʠ ʚ ʧʨʦʛʨʘʤʤʝ (ʨʠʩ. 1.15). ʇʦʩʢʦʣʴʢʫ ʠʥʪʝʨʧʨʝʪʘʪʦʨʳ 

ʦʙʲʝʜʠʥʷʶʪ ʧʨʦʮʝʩʩʳ ʪʨʘʥʩʣʷʮʠʠ ʠ ʠʩʧʦʣʥʝʥʠʷ, ʢʘʢ ʧʨʘʚʠʣʦ, ʦʪʜʝʣʴʥʳʝ 

ʧʨʦʛʨʘʤʤʳ ʥʘ ʤʘʰʠʥʥʦʤ ʷʟʳʢʝ ʠʤʠ ʥʝ ʩʦʟʜʘʶʪʩʷ. 

 
ʈʠʩʫʥʦʢ 1.15 ï ʀʩʧʦʣʥʝʥʠʝ ʚʳʩʦʢʦʫʨʦʚʥʝʚʦʡ ʧʨʦʛʨʘʤʤʳ ʠʥʪʝʨʧʨʝʪʘʪʦʨʦʤ 

 

ʀʥʩʪʨʫʢʮʠʠ, ʢʦʪʦʨʳʝ ʧʨʦʛʨʘʤʤʠʩʪ ʧʠʰʝʪ ʥʘ ʚʳʩʦʢʦʫʨʦʚʥʝʚʦʤ ʷʟʳʢʝ, 

ʥʘʟʳʚʘʶʪʩʷ ʠʩʭʦʜʥʳʤ ʢʦʜʦʤ, ʧʨʦʛʨʘʤʤʥʳʤ ʢʦʜʦʤ ʠʣʠ ʧʨʦʩʪʦ ʢʦʜʦʤ. ʂʘʢ 
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ʧʨʘʚʠʣʦ, ʧʨʦʛʨʘʤʤʠʩʪ ʥʘʙʠʨʘʝʪ ʢʦʜ ʧʨʦʛʨʘʤʤʳ ʚ ʪʝʢʩʪʦʚʦʤ ʨʝʜʘʢʪʦʨʝ, ʟʘʪʝʤ 

ʩʦʭʨʘʥʷʝʪ ʝʛʦ ʚ ʬʘʡʣʝ ʥʘ ʜʠʩʢʝ ʢʦʤʧʴʶʪʝʨʘ. ɼʘʣʝʝ ʧʨʦʛʨʘʤʤʠʩʪ ʠʩʧʦʣʴʟʫʝʪ 

ʢʦʤʧʠʣʷʪʦʨ ʜʣʷ ʪʨʘʥʩʣʷʮʠʠ ʢʦʜʘ ʚ ʧʨʦʛʨʘʤʤʫ ʥʘ ʤʘʰʠʥʥʦʤ ʷʟʳʢʝ ʣʠʙʦ 

ʠʥʪʝʨʧʨʝʪʘʪʦʨ ʜʣʷ ʪʨʘʥʩʣʷʮʠʠ ʠ ʠʩʧʦʣʥʝʥʠʷ ʢʦʜʘ. ʆʜʥʘʢʦ, ʝʩʣʠ ʧʨʦʛʨʘʤʤʥʳʡ 

ʢʦʜ ʩʦʜʝʨʞʠʪ ʩʠʥʪʘʢʩʠʯʝʩʢʫʶ ʦʰʠʙʢʫ, ʦʥ ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʪʨʘʥʩʣʠʨʦʚʘʥ. 

ʉʠʥʪʘʢʩʠʯʝʩʢʘʷ ʦʰʠʙʢʘ ï ʵʪʦ ʥʝʪʦʯʥʦʩʪʴ ʚ ʧʨʦʛʨʘʤʤʝ, ʪʘʢʘʷ ʢʘʢ ʢʣʶʯʝʚʦʝ 

ʩʣʦʚʦ ʩ ʦʧʝʯʘʪʢʦʡ, ʥʝʜʦʩʪʘʶʱʠʡ ʟʥʘʢ ʧʨʝʧʠʥʘʥʠʷ ʠʣʠ ʥʝʧʨʘʚʠʣʴʥʦ 

ʠʩʧʦʣʴʟʦʚʘʥʥʳʡ ʦʧʝʨʘʪʦʨ. ʂʦʛʜʘ ʵʪʦ ʧʨʦʠʩʭʦʜʠʪ, ʢʦʤʧʠʣʷʪʦʨ ʠʣʠ 

ʠʥʪʝʨʧʨʝʪʘʪʦʨ ʚʳʚʦʜʠʪ ʥʘ ʵʢʨʘʥ ʩʦʦʙʱʝʥʠʝ ʦʙ ʦʰʠʙʢʝ, ʛʦʚʦʨʷʱʝʝ, ʯʪʦ 

ʧʨʦʛʨʘʤʤʘ ʩʦʜʝʨʞʠʪ ʩʠʥʪʘʢʩʠʯʝʩʢʫʶ ʦʰʠʙʢʫ. ʇʨʦʛʨʘʤʤʠʩʪ ʠʩʧʨʘʚʣʷʝʪ 

ʦʰʠʙʢʫ, ʟʘʪʝʤ ʧʨʦʙʫʝʪ ʪʨʘʥʩʣʠʨʦʚʘʪʴ ʧʨʦʛʨʘʤʤʫ ʝʱʝ ʨʘʟ. 

  



29 

ɺʦʧʨʦʩʳ ʜʣʷ ʩʘʤʦʧʨʦʚʝʨʢʠ ʧʦ ʪʝʤʝ 1 

1. ʏʪʦ ʪʘʢʦʝ ʧʨʦʛʨʘʤʤʘ? 

2. ʏʪʦ ʪʘʢʦʝ ʘʧʧʘʨʘʪʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ? 

3. ʇʝʨʝʯʠʩʣʠʪʝ ʧʷʪʴ ʛʣʘʚʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʢʦʤʧʴʶʪʝʨʥʦʡ ʩʠʩʪʝʤʳ. 

4. ʂʘʢʘʷ ʯʘʩʪʴ ʢʦʤʧʴʶʪʝʨʘ ʠʩʧʦʣʥʷʝʪ ʧʨʦʛʨʘʤʤʳ ʬʘʢʪʠʯʝʩʢʠ? 

5. ʂʘʢʘʷ ʯʘʩʪʴ ʢʦʤʧʴʶʪʝʨʘ ʩʣʫʞʠʪ ʨʘʙʦʯʝʡ ʦʙʣʘʩʪʴʶ ʜʣʷ ʭʨʘʥʝʥʠʷ 

ʧʨʦʛʨʘʤʤʳ ʠ ʝʝ ʜʘʥʥʳʭ, ʧʦʢʘ ʧʨʦʛʨʘʤʤʘ ʨʘʙʦʪʘʝʪ? 

6. ʂʘʢʘʷ ʯʘʩʪʴ ʢʦʤʧʴʶʪʝʨʘ ʩʦʜʝʨʞʠʪ ʜʘʥʥʳʝ ʚ ʪʝʯʝʥʠʝ ʜʦʣʛʦʛʦ ʚʨʝʤʝʥʠ, 

ʜʘʞʝ ʢʦʛʜʘ ʢ ʢʦʤʧʴʶʪʝʨʫ ʥʝ ʧʦʜʚʝʜʝʥʦ ʵʣʝʢʪʨʦʧʠʪʘʥʠʝ? 

7. ʂʘʢʘʷ ʯʘʩʪʴ ʢʦʤʧʴʶʪʝʨʘ ʩʦʙʠʨʘʝʪ ʜʘʥʥʳʝ ʦʪ ʣʶʜʝʡ ʠ ʦʪ ʨʘʟʣʠʯʥʳʭ 

ʫʩʪʨʦʡʩʪʚ? 

8. ʂʘʢʘʷ ʯʘʩʪʴ ʢʦʤʧʴʶʪʝʨʘ ʬʦʨʤʘʪʠʨʫʝʪ ʠ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʜʘʥʥʳʝ ʣʶʜʷʤ 

ʠ ʧʦʜʢʣʶʯʝʥʥʳʤ ʢ ʥʝʤʫ ʫʩʪʨʦʡʩʪʚʘʤ? 

9. ʂʘʢʦʡ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʡ ʥʘʙʦʨ ʧʨʦʛʨʘʤʤ ʫʧʨʘʚʣʷʝʪ ʚʥʫʪʨʝʥʥʠʤʠ 

ʦʧʝʨʘʮʠʷʤʠ ʘʧʧʘʨʘʪʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʢʦʤʧʴʶʪʝʨʘ? 

10. ʂʘʢ ʥʘʟʳʚʘʝʪʩʷ ʧʨʦʛʨʘʤʤʘ, ʢʦʪʦʨʘʷ ʚʳʧʦʣʥʷʝʪ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʫʶ 

ʟʘʜʘʯʫ, ʚ ʯʘʩʪʥʦʩʪʠ, ʪʘʢʠʝ ʧʨʦʛʨʘʤʤʳ, ʢʘʢ ʚʠʨʫʩʥʳʡ ʩʢʘʥʝʨ, ʧʨʦʛʨʘʤʤʘ 

ʩʞʘʪʠʷ ʬʘʡʣʦʚ ʠʣʠ ʧʨʦʛʨʘʤʤʘ ʨʝʟʝʨʚʥʦʛʦ ʢʦʧʠʨʦʚʘʥʠʷ ʜʘʥʥʳʭ? 

11. ʂ ʢʘʢʦʡ ʢʘʪʝʛʦʨʠʠ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʧʨʠʥʘʜʣʝʞʘʪ 

ʧʨʦʛʨʘʤʤʳ ʦʙʨʘʙʦʪʢʠ ʪʝʢʩʪʘ, ʧʨʦʛʨʘʤʤʳ ʧʦ ʨʘʙʦʪʝ ʵʣʝʢʪʨʦʥʥʳʤʠ ʪʘʙʣʠʮʘʤʠ, 

ʧʦʯʪʦʚʳʝ ʧʨʦʛʨʘʤʤʳ, ʚʝʙ-ʙʨʘʫʟʝʨʳ ʠ ʢʦʤʧʴʶʪʝʨʥʳʝ ʠʛʨʳ? 

12. ʂʘʢʦʛʦ ʦʙʲʝʤʘ ʧʘʤʷʪʠ ʜʦʩʪʘʪʦʯʥʦ ʜʣʷ ʭʨʘʥʝʥʠʷ ʙʫʢʚʳ ʘʣʬʘʚʠʪʘ ʠʣʠ 

ʥʝʙʦʣʴʰʦʛʦ ʯʠʩʣʘ? 

13. ɺ ʢʘʢʦʡ ʩʠʩʪʝʤʝ ʠʩʯʠʩʣʝʥʠʷ ʚʩʝ ʯʠʩʣʦʚʳʝ ʟʥʘʯʝʥʠʷ ʟʘʧʠʩʳʚʘʶʪʩʷ 

ʢʘʢ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʥʫʣʝʡ ʠ ʝʜʠʥʠʮ? 

14. ʂʘʢʦʚʘ ʟʘʜʘʯʘ ʩʭʝʤʳ ʢʦʜʠʨʦʚʘʥʠʷ ASCII? 

15. ʂʘʢʘʷ ʩʭʝʤʘ ʢʦʜʠʨʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʜʦʩʪʘʪʦʯʥʦ ʰʠʨʦʢʦʡ, ʯʪʦʙʳ 

ʚʢʣʶʯʘʪʴ ʩʠʤʚʦʣʳ ʤʥʦʛʠʭ ʷʟʳʢʦʚ ʤʠʨʘ? 
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16. ʏʪʦ ʦʟʥʘʯʘʶʪ ʪʝʨʤʠʥʳ çʮʠʬʨʦʚʳʝ ʜʘʥʥʳʝè ʠ çʮʠʬʨʦʚʦʝ 

ʫʩʪʨʦʡʩʪʚʦè? 

17. ʎʇ ʧʦʥʠʤʘʝʪ ʠʥʩʪʨʫʢʮʠʠ, ʢʦʪʦʨʳʝ ʥʘʧʠʩʘʥʳ ʪʦʣʴʢʦ ʥʘ ʦʜʥʦʤ ʷʟʳʢʝ. 

ʂʘʢ ʥʘʟʳʚʘʝʪʩʷ ʵʪʦʪ ʷʟʳʢ? 

18. ʂʘʢ ʥʘʟʳʚʘʝʪʩʷ ʪʠʧ ʧʘʤʷʪʠ, ʚ ʢʦʪʦʨʫʶ ʧʨʦʛʨʘʤʤʘ ʜʦʣʞʥʘ 

ʢʦʧʠʨʦʚʘʪʴʩʷ ʧʨʠ ʢʘʞʜʦʤ ʝʝ ʠʩʧʦʣʥʝʥʠʠ ʮʝʥʪʨʘʣʴʥʳʤ ʧʨʦʮʝʩʩʦʨʦʤ? 

19. ʂʘʢ ʥʘʟʳʚʘʝʪʩʷ ʧʨʦʮʝʩʩ, ʚ ʢʦʪʦʨʦʤ ʫʯʘʩʪʚʫʝʪ ʎʇ, ʢʦʛʜʘ ʦʥ ʠʩʧʦʣʥʷʝʪ 

ʠʥʩʪʨʫʢʮʠʠ ʚ ʧʨʦʛʨʘʤʤʝ? 

20. ʏʪʦ ʪʘʢʦʝ ʷʟʳʢ ʘʩʩʝʤʙʣʝʨʘ? 

21. ʂʘʢʦʡ ʷʟʳʢ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʧʦʟʚʦʣʷʝʪ ʩʦʟʜʘʚʘʪʴ ʤʦʱʥʳʝ ʠ 

ʩʣʦʞʥʳʝ ʧʨʦʛʨʘʤʤʳ, ʥʝ ʨʘʟʙʠʨʘʷʩʴ ʚ ʪʦʤ, ʢʘʢ ʨʘʙʦʪʘʝʪ ʎʇ? 

22. ʂʘʞʜʳʡ ʷʟʳʢ ʠʤʝʝʪ ʥʘʙʦʨ ʧʨʘʚʠʣ, ʢʦʪʦʨʳʡ ʜʦʣʞʝʥ ʩʪʨʦʛʦ 

ʩʦʙʣʶʜʘʪʴʩʷ ʚʦ ʚʨʝʤʷ ʥʘʧʠʩʘʥʠʷ ʧʨʦʛʨʘʤʤʳ. ʂʘʢ ʥʘʟʳʚʘʝʪʩʷ ʵʪʦʪ ʥʘʙʦʨ 

ʧʨʘʚʠʣ? 

23. ʂʘʢ ʥʘʟʳʚʘʝʪʩʷ ʧʨʦʛʨʘʤʤʘ, ʢʦʪʦʨʘʷ ʪʨʘʥʩʣʠʨʫʝʪ ʧʨʦʛʨʘʤʤʫ, 

ʥʘʧʠʩʘʥʥʫʶ ʥʘ ʚʳʩʦʢʦʫʨʦʚʥʝʚʦʤ ʷʟʳʢʝ, ʚ ʦʪʜʝʣʴʥʫʶ ʧʨʦʛʨʘʤʤʫ ʥʘ ʤʘʰʠʥʥʦʤ 

ʷʟʳʢʝ? 

24. ʂʘʢ ʥʘʟʳʚʘʝʪʩʷ ʧʨʦʛʨʘʤʤʘ, ʢʦʪʦʨʘʷ ʦʜʥʦʚʨʝʤʝʥʥʦ ʪʨʘʥʩʣʠʨʫʝʪ ʠ 

ʠʩʧʦʣʥʷʝʪ ʠʥʩʪʨʫʢʮʠʠ ʧʨʦʛʨʘʤʤʳ ʥʘ ʚʳʩʦʢʦʫʨʦʚʥʝʚʦʤ ʷʟʳʢʝ? 

25. ʇʨʠʯʠʥʘʤʠ ʢʘʢʦʛʦ ʪʠʧʘ ʦʰʠʙʦʢ ʦʙʳʯʥʦ ʷʚʣʷʝʪʩʷ ʢʣʶʯʝʚʦʝ ʩʣʦʚʦ ʩ 

ʦʧʝʯʘʪʢʦʡ, ʥʝʜʦʩʪʘʶʱʠʡ ʟʥʘʢ ʧʨʝʧʠʥʘʥʠʷ ʠʣʠ ʥʝʧʨʘʚʠʣʴʥʦ ʠʩʧʦʣʴʟʦʚʘʥʥʳʡ 

ʦʧʝʨʘʪʦʨ? 
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ʃʝʢʮʠʷ 2. ʇʨʠʥʮʠʧʳ ʨʘʟʨʘʙʦʪʢʠ ʧʨʦʛʨʘʤʤ 

ʇʣʘʥ ʣʝʢʮʠʠ 

1. ʉʨʝʜʩʪʚʘ ʨʘʟʨʘʙʦʪʢʠ Python.  

2. ʉʪʨʫʢʪʫʨʘ ʩʢʨʠʧʪʘ Python.  

3. ʎʠʢʣ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʧʨʦʛʨʘʤʤʳ.  

4. ʇʩʝʚʜʦʢʦʜ. ɹʣʦʢ-ʩʭʝʤʘ.  

5. ʆʙʨʘʙʦʪʢʘ ʠ ʚʳʚʦʜ ʜʘʥʥʳʭ.  

6. ʇʝʨʝʤʝʥʥʳʝ. ɺʚʦʜ ʜʘʥʥʳʭ 

7. ɺʳʯʠʩʣʠʪʝʣʴʥʳʝ ʟʘʜʘʯʠ. 

2.1. ʉʨʝʜʩʪʚʘ ʨʘʟʨʘʙʦʪʢʠ Python 

ʀʥʪʝʨʧʨʝʪʘʪʦʨ Python ʠʩʧʦʣʥʷʝʪ ʧʨʦʛʨʘʤʤʳ Python, ʢʦʪʦʨʳʝ ʭʨʘʥʷʪʩʷ ʚ 

ʬʘʡʣʘʭ, ʣʠʙʦ ʦʧʝʨʘʪʠʚʥʦ ʠʩʧʦʣʥʷʝʪ ʠʥʩʪʨʫʢʮʠʠ Python, ʢʦʪʦʨʳʝ ʥʘʙʠʨʘʶʪʩʷ 

ʥʘ ʢʣʘʚʠʘʪʫʨʝ ʚ ʠʥʪʝʨʘʢʪʠʚʥʦʤ ʨʝʞʠʤʝ. Python ʧʦʩʪʘʚʣʷʝʪʩʷ ʚʤʝʩʪʝ ʩ 

ʧʨʦʛʨʘʤʤʦʡ ʧʦʜ ʥʘʟʚʘʥʠʝʤ IDLE, ʢʦʪʦʨʘʷ ʫʧʨʦʱʘʝʪ ʧʨʦʮʝʩʩ ʥʘʧʠʩʘʥʠʷ, 

ʠʩʧʦʣʥʝʥʠʷ ʠ ʪʝʩʪʠʨʦʚʘʥʠʷ ʧʨʦʛʨʘʤʤ. 

ʇʨʝʞʜʝ ʯʝʤ ʧʨʦʜʦʣʞʠʪʴ ʠʟʫʯʝʥʠʝ ʜʘʥʥʦʛʦ ʢʫʨʩʘ ʥʝʦʙʭʦʜʠʤʦ ʫʙʝʜʠʪʴʩʷ 

ʚ ʥʘʣʠʯʠʠ ʩʨʝʜʩʪʚʘ ʨʘʟʨʘʙʦʪʢʠ Python/ ɽʩʣʠ ʚʳ ʨʘʙʦʪʘʝʪʝ ʚ ʢʦʤʧʴʶʪʝʨʥʦʤ 

ʢʣʘʩʩʝ, ʪʦ ʵʪʦ ʫʞʝ, ʧʦ-ʚʠʜʠʤʦʤʫ, ʙʳʣʦ ʩʜʝʣʘʥʦ. 

ʅʝʦʙʭʦʜʠʤʦ ʧʦʥʠʤʘʪʴ ʠ ʫʤʝʪʴ ʨʝʘʣʠʟʦʚʳʚʘʪʴ ʨʘʟʣʠʯʥʳʝ ʧʦʜʭʦʜʳ ʢ 

ʥʘʧʠʩʘʥʠʶ ʠ ʚʳʧʦʣʥʝʥʠʶ ʢʦʜʘ Python. ɺʳʜʝʣʠʤ ʩʣʝʜʫʶʱʠʝ ʧʦʜʭʦʜʳ: 

1. ʇʨʠʤʝʥʝʥʠʝ ʠʥʪʝʨʧʨʝʪʘʪʦʨʘ Python, ʫʩʪʘʥʦʚʣʝʥʥʦʛʦ ʣʦʢʘʣʴʥʦ ʥʘ 

ʢʦʤʧʴʶʪʝʨʝ. ʅʘʠʙʦʣʝʝ ʧʨʦʩʪʦʡ ʩʧʦʩʦʙ ʫʩʪʘʥʦʚʠʪʴ ʠʥʪʝʨʧʨʝʪʘʪʦʨ Python ï ɻ ʪʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ Anaconda. ʉʢʘʯʘʪʴ ʠ ʫʩʪʘʥʦʚʠʪʴ 

ʤʦʞʥʦ ʧʦ ʘʜʨʝʩʫ: https://www.anaconda.com 

ʏʘʩʪʦ ʧʨʠ ʥʘʣʠʯʠʠ ʣʦʢʘʣʴʥʦʛʦ ʠʥʪʝʨʧʨʝʪʘʪʦʨʘ ʠʩʧʦʣʴʟʫʶʪ ʨʝʜʘʢʪʦʨʳ 

ʜʣʷ ʥʘʧʠʩʘʥʠʷ ʧʨʦʛʨʘʤʤ: IDLE, Sublime Text Editor ʠʣʠ ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʝ 

ʩʨʝʜʳ ʨʘʟʨʘʙʦʪʢʠ Visual Studio, PyCharm. 

https://www.anaconda.com/
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2. ʇʨʠʤʝʥʝʥʠʝ ʦʥʣʘʡʥ ʨʝʜʘʢʪʦʨʘ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʫʱʝʩʪʚʫʝʪ 

ʙʦʣʴʰʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʀʥʪʝʨʥʝʪ-ʨʝʩʫʨʩʦʚ, ʧʨʝʜʦʩʪʘʚʣʷʶʱʠʭ ʧʦʜʦʙʥʳʡ 

ʩʝʨʚʠʩ. ʇʨʠ ʪʘʢʦʤ ʧʦʜʭʦʜʝ ʠʥʪʝʨʧʨʝʪʘʪʦʨ Python ʦʪʩʫʪʩʪʚʫʝʪ ʥʘ ʣʦʢʘʣʴʥʦʤ 

ʢʦʤʧʴʶʪʝʨʝ ʧʦʣʴʟʦʚʘʪʝʣʷ, ʧʨʦʛʨʘʤʤʠʩʪ ʚʚʦʜʠʪ ʧʨʦʛʨʘʤʤʥʳʝ ʠʥʩʪʨʫʢʮʠʠ ʚ 

ʧʦʣʷ ʚ ʙʨʘʫʟʝʨʝ (ʠʩʧʦʣʴʟʫʷ ʝʛʦ ʢʘʢ ʨʝʜʘʢʪʦʨ), ʘ ʠʥʪʝʨʧʨʝʪʘʪʦʨ ʫʩʪʘʥʦʚʣʝʥ ʥʘ 

ʫʜʘʣʝʥʥʦʤ ʢʦʤʧʴʶʪʝʨʝ-ʩʝʨʚʝʨʝ. ʇʨʠʤʝʨʳ ʦʥʣʘʡʥ-ʠʥʪʝʨʧʨʝʪʘʪʦʨʦʚ Python: 

Online Python: https://www.online-python.com 

Programiz: https://www.programiz.com/python-programming/online-compiler/ 

OnlineGDB: https://www.onlinegdb.com/online_python_compiler 

W3School: https://www.w3schools.com/python/python_compiler.asp 

ʉʫʱʝʩʪʚʫʝʪ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʜʨʫʛʠʭ ʦʥʣʘʡʥ-ʠʥʪʝʨʧʨʝʪʘʪʦʨʦʚ. 

 

3. ʇʨʠʤʝʥʝʥʠʝ ʦʥʣʘʡʥ ʩʨʝʜʳ ʨʘʟʨʘʙʦʪʢʠ Google Colaboratory. 

ɼʘʥʥʳʡ ʧʦʜʭʦʜ ʩʫʱʝʩʪʚʝʥʥʦ ʨʘʩʰʠʨʷʝʪ ʧʦʜʭʦʜ 2, ʪʘʢʞʝ ʥʝ ʪʨʝʙʫʝʪ ʣʦʢʘʣʴʥʦʡ 

ʫʩʪʘʥʦʚʢʠ ʠʥʪʝʨʧʨʝʪʘʪʦʨʘ Python. ɼʦʩʪʫʧ ʢ ʦʙʣʘʯʥʦʤʫ ʩʝʨʚʠʩʫ GoogleColab 

ʧʨʦʠʟʚʦʜʠʪʩʷ ʧʦ ʩʩʳʣʢʝ: https://colab.research.google.com 

 

ɺ ʨʘʤʢʘʭ ʜʘʥʥʦʛʦ ʢʫʨʩʘ ʩʣʫʰʘʪʝʣʷʤ ʩʣʝʜʫʝʪ ʨʘʟʦʙʨʘʪʴʩʷ ʠ ʧʦʨʘʙʦʪʘʪʴ ʩ 

ʨʘʟʣʠʯʥʳʤʠ ʧʦʜʭʦʜʘʤʠ ʢ ʨʘʟʨʘʙʦʪʢʝ ʠ ʠʩʧʦʣʥʝʥʠʶ ʧʨʦʛʨʘʤʤ Python. 

ʇʨʘʢʪʠʯʝʩʢʠʝ ʟʘʥʷʪʠʷ ʙʫʜʫʪ ʦʨʠʝʥʪʠʨʦʚʘʪʴʩʷ ʥʘ GoogleColab. 

2.2. ʉʪʨʫʢʪʫʨʘ ʩʢʨʠʧʪʘ Python. 

ʏʘʩʪʦ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʢʦʤʘʥʜ ï ʧʨʦʛʨʘʤʤʫ ʥʘ ʷʟʳʢʝ Python, ï 

ʥʘʟʳʚʘʶʪ ʩʢʨʠʧʪʦʤ. ʇʦʵʪʦʤʫ ʫʩʣʦʚʠʤʩʷ, ʯʪʦ ʩʢʨʠʧʪ ï ʵʪʦ ʥʘʙʦʨ ʢʦʤʘʥʜ ʥʘ 

ʷʟʳʢʝ Python, ʩʦʭʨʘʥʝʥʥʳʡ ʚ ʪʝʢʩʪʦʚʦʤ ʬʘʡʣʝ. 

ʅʘʧʨʠʤʝʨ, ʧʨʝʜʧʦʣʦʞʠʤ, ʯʪʦ ʚʳ ʭʦʪʠʪʝ ʥʘʧʠʩʘʪʴ ʧʨʦʛʨʘʤʤʫ Python, 

ʢʦʪʦʨʘʷ ʚʳʚʦʜʠʪ ʥʘ ʵʢʨʘʥ ʧʨʠʚʝʜʝʥʥʳʝ ʜʘʣʝʝ ʪʨʠ ʩʪʨʦʢʠ ʪʝʢʩʪʘ: 

Ȫɚɕɟɥɤɮ 

Ȫɠɢɕɟɥɤɮ 

Ȩɚɔɟɥɤɮƚ 

https://www.online-python.com/
https://www.programiz.com/python-programming/online-compiler/
https://www.onlinegdb.com/online_python_compiler
https://www.w3schools.com/python/python_compiler.asp
https://colab.research.google.com/
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ɼʣʷ ʥʘʧʠʩʘʥʠʷ ʧʨʦʛʨʘʤʤʳ ʩʣʝʜʫʝʪ ʩʦʟʜʘʪʴ ʬʘʡʣ ʚ ʧʨʦʩʪʦʤ ʪʝʢʩʪʦʚʦʤ 

ʨʝʜʘʢʪʦʨʝ, ʪʘʢʦʤ ʢʘʢ ɹʣʦʢʥʦʪ (ʢʦʪʦʨʳʡ ʫʩʪʘʥʦʚʣʝʥ ʥʘ ʚʩʝʭ ʢʦʤʧʴʶʪʝʨʘʭ ʩ 

Windows), ʩʦʜʝʨʞʘʱʠʡ ʩʣʝʜʫʶʱʠʝ ʠʥʩʪʨʫʢʮʠʠ: 

print (' Ȫɚɕɟɥɤɮ')  

print (' Ȫɠɢɕɟɥɤɮ' )  

print ƽʎȨɚɔɟɥɤɮƚʎƾ 

ɼʣʷ ʩʦʟʜʘʥʠʷ ʧʨʦʛʨʘʤʤʳ Python ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʪʝʢʩʪʦʚʦʡ 

ʧʨʦʮʝʩʩʦʨ, ʥʦ ʚʳ ʜʦʣʞʥʳ ʫʙʝʜʠʪʴʩʷ, ʯʪʦ ʩʦʭʨʘʥʷʝʪʝ ʧʨʦʛʨʘʤʤʫ ʢʘʢ ʬʘʡʣ ʩ 

ʦʙʳʯʥʳʤ ʪʝʢʩʪʦʤ. ɺ ʧʨʦʪʠʚʥʦʤ ʩʣʫʯʘʝ ʠʥʪʝʨʧʨʝʪʘʪʦʨ Python ʥʝ ʩʤʦʞʝʪ 

ʧʨʦʯʠʪʘʪʴ ʝʛʦ ʩʦʜʝʨʞʠʤʦʝ. 

ʇʨʠ ʩʦʭʨʘʥʝʥʠʠ ʧʨʦʛʨʘʤʤʳ Python ʝʡ ʩʣʝʜʫʝʪ ʜʘʪʴ ʠʤʷ ʩ ʨʘʩʰʠʨʝʥʠʝʤ 

ʨʫ, ʢʦʪʦʨʦʝ ʠʜʝʥʪʠʬʠʮʠʨʫʝʪ ʝʝ ʢʘʢ ʧʨʦçʨʘʤʤʫ Python. ʅʘʧʨʠʤʝʨ, 

ʧʨʠʚʝʜʝʥʥʫʶ ʚʳʰʝ ʧʨʦʛʨʘʤʤʫ ʤʦʞʥʦ ʩʦʭʨʘʥʠʪʴ ʧʦʜ ʠʤʝʥʝʤ test.py. ɼʣʷ ʪʦʛʦ 

ʯʪʦʙʳ ʚʳʧʦʣʥʠʪʴ ʧʨʦʛʨʘʤʤʫ, ʩʣʝʜʫʝʪ ʧʝʨʝʡʪʠ ʚ ʢʘʪʘʣʦʛ, ʚ ʢʦʪʦʨʦʤ ʩʦʭʨʘʥʝʥ 

ʬʘʡʣ, ʠ ʚ ʢʦʤʘʥʜʥʦʡ ʦʙʦʣʦʯʢʝ ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʥʘʙʨʘʪʴ ʢʦʤʘʥʜʫ: 

python  test ƚɢɥ 

ʕʪʘ ʢʦʤʘʥʜʘ ʟʘʧʫʩʪʠʪ ʠʥʪʝʨʧʨʝʪʘʪʦʨ Python ʚ ʩʮʝʥʘʨʥʦʤ ʨʝʞʠʤʝ, ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʦʥ ʠʩʧʦʣʥʠʪ ʠʥʩʪʨʫʢʮʠʠ ʚ ʬʘʡʣʝ test.py. ʂʦʛʜʘ ʧʨʦʛʨʘʤʤʘ 

ʟʘʢʦʥʯʠʪ ʠʩʧʦʣʥʷʪʴʩʷ, ʠʥʪʝʨʧʨʝʪʘʪʦʨ Python ʧʨʝʢʨʘʪʠʪ ʩʚʦʶ ʨʘʙʦʪʫ. 

 

ʕʪʫ ʞʝ ʧʨʦʛʨʘʤʤʫ ʤʦʞʥʦ ʥʘʙʨʘʪʴ (ʩʢʦʧʠʨʦʚʘʪʴ) ʚ ʦʥʣʘʡʥ ʨʝʜʘʢʪʦʨ 

(ʥʘʧʨʠʤʝʨ OnlineGDB) ʠ ʚʳʧʦʣʥʠʪʴ ʩʢʨʠʧʪ, ʥʘʞʘʚ ʢʥʦʧʢʫ . 
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ʈʠʩʫʥʦʢ 2.1 ï ʈʘʙʦʪʘ ʩʦ ʩʢʨʠʧʪʦʤ ʚ online-ʠʥʪʝʨʧʨʝʪʘʪʦʨʝ 

 

ʄʦʞʥʦ ʪʘʢʞʝ ʨʝʘʣʠʟʦʚʘʪʴ ʚʳʧʦʣʥʝʥʠʝ ʩʢʨʠʧʪʘ ʚ GoogleColab 

 
ʈʠʩʫʥʦʢ 2.2 ï ʈʘʙʦʪʘ ʩʦ ʩʢʨʠʧʪʦʤ ʚ GoogleColab 

 

2.3. ʎʠʢʣ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʧʨʦʛʨʘʤʤʳ 

ɼʣʷ ʩʦʟʜʘʥʠʷ ʧʨʦʛʨʘʤʤ ʨʘʟʨʘʙʦʪʯʠʢʠ ʠʩʧʦʣʴʟʫʶʪ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ 

ʚʳʩʦʢʦʫʨʦʚʥʝʚʳʝ ʷʟʳʢʠ, ʪʘʢʠʝ ʢʘʢ Python. ʆʜʥʘʢʦ ʩʦʟʜʘʥʠʝ ʧʨʦʛʨʘʤʤʳ 

ʦʪʥʶʜʴ ʥʝ ʦʛʨʘʥʠʯʠʚʘʝʪʩʷ ʥʘʧʠʩʘʥʠʝʤ ʢʦʜʘ. ʇʨʦʮʝʩʩ ʩʦʟʜʘʥʠʷ ʧʨʘʚʠʣʴʥʦ 
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ʨʘʙʦʪʘʶʱʝʡ ʧʨʦʛʨʘʤʤʳ, ʢʘʢ ʧʨʘʚʠʣʦ, ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʧʷʪʴ ʬʘʟ, ʧʦʢʘʟʘʥʥʳʭ ʥʘ 

ʨʠʩ. 2.3. ɺʝʩʴ ʵʪʦʪ ʧʨʦʮʝʩʩ ʥʘʟʳʚʘʝʪʩʷ ʮʠʢʣʦʤ ʨʘʟʨʘʙʦʪʢʠ ʧʨʦʛʨʘʤʤʳ. 

 
ʈʠʩʫʥʦʢ 2.3 ï ʎʠʢʣ ʨʘʟʨʘʙʦʪʢʠ ʧʨʦʛʨʘʤʤʳ 

 

ʈʘʩʩʤʦʪʨʠʤ ʢʘʞʜʳʡ ʵʪʘʧ ʜʘʥʥʦʛʦ ʮʠʢʣʘ ʧʦʜʨʦʙʥʝʝ. 

1. ʉʧʨʦʝʢʪʠʨʦʚʘʪʴ ʧʨʦʛʨʘʤʤʫ. ɺʩʝ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʝ 

ʧʨʦʛʨʘʤʤʠʩʪʳ ʚʘʤ ʩʢʘʞʫʪ, ʯʪʦ ʜʦ ʪʦʛʦ, ʢʘʢ ʨʘʙʦʯʠʡ ʢʦʜ ʧʨʦʛʨʘʤʤʳ ʙʫʜʝʪ 

ʥʘʧʠʩʘʥ, ʧʨʦʛʨʘʤʤʘ ʜʦʣʞʥʘ ʙʳʪʴ ʪʱʘʪʝʣʴʥʦ ʩʧʨʦʝʢʪʠʨʦʚʘʥʘ. ʂʦʛʜʘ 

ʧʨʦʛʨʘʤʤʠʩʪʳ ʥʘʯʠʥʘʶʪ ʥʦʚʳʡ ʧʨʦʝʢʪ, ʦʥʠ ʥʠʢʦʛʜʘ ʥʝ ʙʨʦʩʘʶʪʩʷ ʢ 

ʥʘʧʠʩʘʥʠʶ ʢʦʜʘ ʩ ʤʝʩʪʘ ʚ ʢʘʨʴʝʨ. ʆʥʠ ʥʘʯʠʥʘʶʪ ʩ ʪʦʛʦ, ʯʪʦ ʩʦʟʜʘʶʪ ʧʨʦʝʢʪ 

ʧʨʦʛʨʘʤʤʳ. ʉʫʱʝʩʪʚʫʝʪ ʥʝʩʢʦʣʴʢʦ ʩʧʦʩʦʙʦʚ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʧʨʦʛʨʘʤʤʳ, ʠ 

ʧʦʟʞʝ ʚ ʵʪʦʤ ʨʘʟʜʝʣʝ ʤʳ ʨʘʩʩʤʦʪʨʠʤ ʦʪʜʝʣʴʥʳʝ ʤʝʪʦʜʳ, ʢʦʪʦʨʳʝ ʤʦʞʥʦ 

ʧʨʠʤʝʥʷʪʴ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʧʨʦʛʨʘʤʤ Python. 

2. ʅʘʧʠʩʘʪʴ ʢʦʜ. ʇʦʩʣʝ ʩʦʟʜʘʥʠʷ ʧʨʦʝʢʪʘ ʧʨʦʛʨʘʤʤʳ ʨʘʟʨʘʙʦʪʯʠʢ 

ʥʘʯʠʥʘʝʪ ʟʘʧʠʩʳʚʘʪʴ ʢʦʜ ʥʘ ʚʳʩʦʢʦʫʨʦʚʥʝʚʦʤ ʷʟʳʢʝ, ʚ ʯʘʩʪʥʦʩʪʠ ʥʘ Python. 

ʂʘʞʜʳʡ ʷʟʳʢ ʠʤʝʝʪ ʩʚʦʠ ʩʠʥʪʘʢʩʠʯʝʩʢʠʝ ʧʨʘʚʠʣʘ, ʢʦʪʦʨʳʝ ʜʦʣʞʥʳ 

ʩʦʙʣʶʜʘʪʴʩʷ ʧʨʠ ʥʘʧʠʩʘʥʠʠ ʧʨʦʛʨʘʤʤʳ. ʕʪʠ ʧʨʘʚʠʣʘ ʷʟʳʢʘ ʜʠʢʪʫʶʪ, ʢʘʢʠʤ 

ʦʙʨʘʟʦʤ ʠʩʧʦʣʴʟʦʚʘʪʴ ʪʘʢʠʝ ʵʣʝʤʝʥʪʳ, ʢʘʢ ʢʣʶʯʝʚʳʝ ʩʣʦʚʘ, ʦʧʝʨʘʪʦʨʳ ʠ ʟʥʘʢʠ 

ʧʨʝʧʠʥʘʥʠʷ. ʉʠʥʪʘʢʩʠʯʝʩʢʘʷ ʦʰʠʙʢʘ ʧʨʦʠʩʭʦʜʠʪ ʚ ʩʣʫʯʘʝ, ʝʩʣʠ ʧʨʦʛʨʘʤʤʠʩʪ 

ʥʘʨʫʰʘʝʪ ʢʘʢʦʝ-ʣʠʙʦ ʠʟ ʵʪʠʭ ʧʨʘʚʠʣ. 

3. ʀʩʧʨʘʚʠʪʴ ʩʠʥʪʘʢʩʠʯʝʩʢʠʝ ʦʰʠʙʢʠ. ɽʩʣʠ ʧʨʦʛʨʘʤʤʘ ʩʦʜʝʨʞʠʪ 

ʩʠʥʪʘʢʩʠʯʝʩʢʫʶ ʦʰʠʙʢʫ ʠʣʠ ʜʘʞʝ ʧʨʦʩʪʫʶ ʥʝʪʦʯʥʦʩʪʴ, ʪʘʢʫʶ ʢʘʢ ʢʣʶʯʝʚʦʝ 

ʩʣʦʚʦ ʩ ʦʧʝʯʘʪʢʦʡ, ʪʦ ʢʦʤʧʠʣʷʪʦʨ ʠʣʠ ʠʥʪʝʨʧʨʝʪʘʪʦʨ ʚʳʚʝʜʝʪ ʥʘ ʵʢʨʘʥ 

ʩʦʦʙʱʝʥʠʝ ʦʙ ʦʰʠʙʢʝ ʩ ʝʝ ʦʧʠʩʘʥʠʝʤ. ʇʨʘʢʪʠʯʝʩʢʠ ʣʶʙʦʡ ʧʨʦʛʨʘʤʤʥʳʡ ʢʦʜ 

ʩʦʜʝʨʞʠʪ ʩʠʥʪʘʢʩʠʯʝʩʢʠʝ ʦʰʠʙʢʠ, ʢʦʛʜʘ ʦʥ ʥʘʧʠʩʘʥ ʚʧʝʨʚʳʝ, ʧʦʵʪʦʤʫ, ʢʘʢ 

ʧʨʘʚʠʣʦ, ʧʨʦʛʨʘʤʤʠʩʪ ʙʫʜʝʪ ʪʨʘʪʠʪʴ ʥʝʢʦʪʦʨʦʝ ʚʨʝʤʷ ʥʘ ʠʭ ʠʩʧʨʘʚʣʝʥʠʝ. 

ʇʦʩʣʝ ʪʦʛʦ ʢʘʢ ʚʩʝ ʩʠʥʪʘʢʩʠʯʝʩʢʠʝ ʦʰʠʙʢʠ ʠ ʧʨʦʩʪʳʝ ʥʝʪʦʯʥʦʩʪʠ ʥʘʙʦʨʘ 
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ʠʩʭʦʜʥʦʛʦ ʢʦʜʘ ʠʩʧʨʘʚʣʝʥʳ, ʧʨʦʛʨʘʤʤʘ ʤʦʞʝʪ ʙʳʪʴ ʩʢʦʤʧʠʣʠʨʦʚʘʥʘ ʠ 

ʪʨʘʥʩʣʠʨʦʚʘʥʘ ʚ ʧʨʦʛʨʘʤʤʫ ʥʘ ʤʘʰʠʥʥʦʤ ʷʟʳʢʝ (ʣʠʙʦ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʠʩʧʦʣʴʟʫʝʤʦʛʦ ʷʟʳʢʘ, ʠʩʧʦʣʥʝʥʘ ʠʥʪʝʨʧʨʝʪʘʪʦʨʦʤ). 

4. ʇʨʦʪʝʩʪʠʨʦʚʘʪʴ ʧʨʦʛʨʘʤʤʫ. ʂʦʛʜʘ ʧʨʦʛʨʘʤʤʥʳʡ ʢʦʜ ʥʘʭʦʜʠʪʩʷ ʚ 

ʠʩʧʦʣʥʠʤʦʡ ʬʦʨʤʝ, ʝʛʦ ʪʝʩʪʠʨʫʶʪ ʩ ʮʝʣʴʶ ʦʧʨʝʜʝʣʝʥʠʷ ʢʘʢʠʭ-ʣʠʙʦ 

ʣʦʛʠʯʝʩʢʠʭ ʦʰʠʙʦʢ. ʃʦʛʠʯʝʩʢʘʷ ʦʰʠʙʢʘ ï ʵʪʦ ʥʝʪʦʯʥʦʩʪʴ, ʢʦʪʦʨʘʷ ʥʝ ʤʝʰʘʝʪ 

ʚʳʧʦʣʥʝʥʠʶ ʧʨʦʛʨʘʤʤʳ, ʥʦ ʧʨʠʚʦʜʠʪ ʢ ʥʝʧʨʘʚʠʣʴʥʳʤ ʨʝʟʫʣʴʪʘʪʘʤ. 

(ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʥʝʪʦʯʥʦʩʪʠ ʷʚʣʷʶʪʩʷ ʪʠʧʠʯʥʳʤʠ ʧʨʠʯʠʥʘʤʠ ʣʦʛʠʯʝʩʢʠʭ 

ʦʰʠʙʦʢ). 

5. ʀʩʧʨʘʚʠʪʴ ʣʦʛʠʯʝʩʢʠʝ ʦʰʠʙʢʠ. ɽʩʣʠ ʧʨʦʛʨʘʤʤʘ ʧʨʠʚʦʜʠʪ ʢ 

ʥʝʧʨʘʚʠʣʴʥʳʤ ʨʝʟʫʣʴʪʘʪʘʤ, ʧʨʦʛʨʘʤʤʠʩʪ ʚʳʧʦʣʥʷʝʪ ʦʪʣʘʜʢʫ ʢʦʜʘ ï 

ʦʪʳʩʢʠʚʘʝʪ ʚ ʧʨʦʛʨʘʤʤʝ ʣʦʛʠʯʝʩʢʠʝ ʦʰʠʙʢʠ ʠ ʠʩʧʨʘʚʣʷʝʪ ʠʭ. ʀʥʦʛʜʘ ʚʦ ʚʨʝʤʷ 

ʵʪʦʛʦ ʧʨʦʮʝʩʩʘ ʧʨʦʛʨʘʤʤʠʩʪ ʦʙʥʘʨʫʞʠʚʘʝʪ, ʯʪʦ ʦʨʠʛʠʥʘʣʴʥʳʡ ʧʨʦʝʢʪ 

ʧʨʦʛʨʘʤʤʳ ʜʦʣʞʝʥ ʙʳʪʴ ʠʟʤʝʥʝʥ. ʊʦʛʜʘ ʨʘʟʨʘʙʦʪʢʘ ʧʨʦʛʨʘʤʤʳ ʚʥʦʚʴ 

ʥʘʯʠʥʘʝʪʩʷ ʠ ʧʨʦʜʦʣʞʘʝʪʩʷ ʜʦ ʪʝʭ ʧʦʨ, ʧʦʢʘ ʚʩʝ ʦʰʠʙʢʠ ʥʝ ʙʫʜʫʪ ʦʙʥʘʨʫʞʝʥʳ 

ʠ ʫʩʪʨʘʥʝʥʳ. 

2.4. ʇʩʝʚʜʦʢʦʜ. ɹʣʦʢ-ʩʭʝʤʘ. 

ʇʦʩʢʦʣʴʢʫ ʥʝʪʦʯʥʦʩʪʠ, ʪ. ʝ. ʩʣʦʚʘ ʩ ʦʧʝʯʘʪʢʘʤʠ ʠ ʧʨʦʧʫʱʝʥʥʳʝ ʟʥʘʢʠ 

ʧʨʝʧʠʥʘʥʠʷ, ʤʦʛʫʪ ʚʳʟʳʚʘʪʴ ʩʠʥʪʘʢʩʠʯʝʩʢʠʝ ʦʰʠʙʢʠ, ʧʨʦʛʨʘʤʤʠʩʪʳ ʜʦʣʞʥʳ 

ʙʳʪʴ ʚʥʠʤʘʪʝʣʴʥʳ ʢ ʪʘʢʠʤ ʤʝʣʢʠʤ ʜʝʪʘʣʷʤ ʧʨʠ ʥʘʧʠʩʘʥʠʠ ʢʦʜʘ. ʇʦ ʵʪʦʡ 

ʧʨʠʯʠʥʝ, ʧʨʝʞʜʝ ʯʝʤ ʥʘʧʠʩʘʪʴ ʧʨʦʛʨʘʤʤʫ ʚ ʨʘʙʦʯʝʤ ʢʦʜʝ ʷʟʳʢʘ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ, ʚ ʯʘʩʪʥʦʩʪʠ ʥʘ Python, ʧʨʦʛʨʘʤʤʠʩʪʳ ʩʯʠʪʘʶʪ ʧʦʣʝʟʥʳʤ 

ʥʘʧʠʩʘʪʴ ʧʨʦʛʨʘʤʤʫ ʚ ʧʩʝʚʜʦʢʦʜʝ (ʪ. ʝ. ʩ ʧʨʦʧʫʩʢʦʤ ʥʝʩʫʱʝʩʪʚʝʥʥʳʭ 

ʧʦʜʨʦʙʥʦʩʪʝʡ). 

ʉʣʦʚʦ "ʧʩʝʚʜʦ" ʦʟʥʘʯʘʝʪ "ʬʠʢʮʠʷ, ʧʦʜʜʝʣʢʘ", ʧʦʵʪʦʤʫ ʧʩʝʚʜʦʢʦʜ ï ʵʪʦ 

ʬʠʢʪʠʚʥʳʡ ʢʦʜ. ʕʪʦ ʥʝʬʦʨʤʘʣʴʥʳʡ ʷʟʳʢ, ʢʦʪʦʨʳʡ ʥʝ ʠʤʝʝʪ ʢʘʢʠʭ-ʣʠʙʦ 

ʩʠʥʪʘʢʩʠʯʝʩʢʠʭ ʧʨʘʚʠʣ ʠ ʥʝ ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʢʦʤʧʠʣʷʮʠʠ ʠʣʠ ʠʩʧʦʣʥʝʥʠʷ. 

ɺʤʝʩʪʦ ʵʪʦʛʦ ʜʣʷ ʩʦʟʜʘʥʠʷ ʤʦʜʝʣʝʡ, ʠʣʠ ʤʘʢʝʪʦʚ, ʧʨʦʛʨʘʤʤ ʨʘʟʨʘʙʦʪʯʠʢʠ 

ʠʩʧʦʣʴʟʫʶʪ ʧʩʝʚʜʦʢʦʜ. ʇʦʩʢʦʣʴʢʫ ʧʨʠ ʥʘʧʠʩʘʥʠʠ ʧʩʝʚʜʦʢʦʜʘ ʧʨʦʛʨʘʤʤʠʩʪʘʤ 
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ʥʝ ʧʨʠʭʦʜʠʪʩʷ ʙʝʩʧʦʢʦʠʪʴʩʷ ʦ ʩʠʥʪʘʢʩʠʯʝʩʢʠʭ ʦʰʠʙʢʘʭ, ʦʥʠ ʤʦʛʫʪ ʩʧʦʢʦʡʥʦ 

ʩʦʩʨʝʜʦʪʦʯʠʪʴ ʚʩʝ ʩʚʦʝ ʚʥʠʤʘʥʠʝ ʥʘ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʧʨʦʛʨʘʤʤʳ. ʇʦʩʣʝ ʪʦʛʦ 

ʢʘʢ ʥʘ ʦʩʥʦʚʝ ʧʩʝʚʜʦʢʦʜʘ ʩʦʟʜʘʥ ʦʪʚʝʯʘʶʱʠʡ ʪʨʝʙʦʚʘʥʠʷʤ ʧʨʦʝʢʪ, ʧʩʝʚʜʦʢʦʜ 

ʤʦʞʝʪ ʙʳʪʴ ʧʝʨʝʚʝʜʝʥ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚ ʨʘʙʦʯʠʡ ʢʦʜ.  

ʇʨʝʜʧʦʣʦʞʠʤ, ʚʘʤ ʧʦʨʫʯʠʣʠ ʥʘʧʠʩʘʪʴ ʧʨʦʛʨʘʤʤʫ, ʢʦʪʦʨʘʷ 

ʨʘʩʩʯʠʪʳʚʘʝʪ ʠ ʧʦʢʘʟʳʚʘʝʪ ʟʘʨʘʙʦʪʥʫʶ ʧʣʘʪʫ ʜʦ ʥʘʣʦʛʦʚʳʭ ʠ ʧʨʦʯʠʭ 

ʫʜʝʨʞʘʥʠʡ ʜʣʷ ʩʦʪʨʫʜʥʠʢʘ ʩ ʧʦʯʘʩʦʚʦʡ ʩʪʘʚʢʦʡ ʦʧʣʘʪʳ ʪʨʫʜʘ. ɺʦʪ ʰʘʛʠ, 

ʢʦʪʦʨʳʝ ʚʳ ʙʳ ʧʨʦʜʝʣʘʣʠ: 

1. ʇʦʣʫʯʠʪʴ ʢʦʣʠʯʝʩʪʚʦ ʦʪʨʘʙʦʪʘʥʥʳʭ ʯʘʩʦʚ. 

2. ʇʦʣʫʯʠʪʴ ʧʦʯʘʩʦʚʫʶ ʩʪʘʚʢʫ ʦʧʣʘʪʳ ʪʨʫʜʘ. 

3. ʋʤʥʦʞʠʪʴ ʯʠʩʣʦ ʦʪʨʘʙʦʪʘʥʥʳʭ ʯʘʩʦʚ ʥʘ ʧʦʯʘʩʦʚʫʶ ʩʪʘʚʢʫ ʦʧʣʘʪʳ 

ʪʨʫʜʘ. 

4. ʇʦʢʘʟʘʪʴ ʨʝʟʫʣʴʪʘʪ ʚʳʯʠʩʣʝʥʠʷ, ʚʳʧʦʣʥʝʥʥʦʛʦ ʥʘ ʰʘʛʝ 3. 

ʈʘʟʫʤʝʝʪʩʷ, ʵʪʦʪ ʘʣʛʦʨʠʪʤ ʩʦʚʩʝʤ ʥʝ ʛʦʪʦʚ ʢ ʪʦʤʫ, ʯʪʦʙʳ ʝʛʦ ʤʦʞʥʦ 

ʙʳʣʦ ʠʩʧʦʣʥʠʪʴ ʥʘ ʢʦʤʧʴʶʪʝʨʝ. ʐʘʛʠ, ʧʝʨʝʯʠʩʣʝʥʥʳʝ ʚ ʵʪʦʤ ʩʧʠʩʢʝ, ʩʥʘʯʘʣʘ 

ʜʦʣʞʥʳ ʙʳʪʴ ʧʝʨʝʚʝʜʝʥʳ ʚ ʧʨʦʛʨʘʤʤʥʳʡ ʢʦʜ. ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʵʪʦʡ ʮʝʣʠ 

ʧʨʦʛʨʘʤʤʠʩʪʳ ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʶʪ ʜʚʘ ʠʥʩʪʨʫʤʝʥʪʘ: ʧʩʝʚʜʦʢʦʜ ʠ ʙʣʦʢ-ʩʭʝʤʳ.  

ɺʦʪ ʧʨʠʤʝʨ ʪʦʛʦ, ʢʘʢ ʤʦʞʥʦ ʥʘʧʠʩʘʪʴ ʧʩʝʚʜʦʢʦʜ ʜʣʷ ʧʨʦʛʨʘʤʤʳ 

ʚʳʯʠʩʣʝʥʠʷ ʟʘʨʧʣʘʪʳ, ʢʦʪʦʨʫʶ ʤʳ ʨʘʩʩʤʦʪʨʝʣʠ ʨʘʥʝʝ: 

Ƞɔɗɣɤɚ ɠɤɢɒɓɠɤɒɟɟɭɗ ɩɒɣɭƚ 

Ƞɔɗɣɤɚ ɡɠɩɒɣɠɔɥɰ ɣɤɒɔɜɥ ɠɡɝɒɤɭ ɤɢɥɖɒƚ 

Ȯɒɣɣɩɚɤɒɤɮ əɒɢɒɓɠɤɟɥɰ ɡɝɒɤɥ ɖɠ ɥɖɗɢɘɒɟɚɛƗ ɜɒɜ ɡɢɠɚəɔɗɖɗɟɚɗ 

ɠɤɢɒɓɠɤɒɟɟɭɧ ɩɒɣɠɔ ɚ ɣɤɒɔɜɚ ɠɡɝɒɤɭ ɤɢɥɖɒƚ 

ȭɠɜɒəɒɤɮ əɒɢɒɓɠɤɟɥɰ ɡɝɒɤɥƚ 

ʂʘʞʜʘʷ ʠʥʩʪʨʫʢʮʠʷ ʚ ʧʩʝʚʜʦʢʦʜʝ ʧʨʝʜʩʪʘʚʣʷʝʪ ʦʧʝʨʘʮʠʶ, ʢʦʪʦʨʘʷ 

ʤʦʞʝʪ ʙʳʪʴ ʚʳʧʦʣʥʝʥʘ ʥʘ ʷʟʳʢʝ Python. ʅʘʧʨʠʤʝʨ, Python ʤʦʞʝʪ ʧʨʦʯʠʪʘʪʴ 

ʚʭʦʜʥʳʝ ʜʘʥʥʳʝ, ʥʘʙʠʨʘʝʤʳʝ ʥʘ ʢʣʘʚʠʘʪʫʨʝ, ʚʳʧʦʣʥʠʪʴ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ 

ʨʘʩʯʝʪʳ ʠ ʧʦʢʘʟʘʪʴ ʩʦʦʙʱʝʥʠʷ ʥʘ ʵʢʨʘʥʝ. 

ɹʣʦʢ-ʩʭʝʤʳ ʷʚʣʷʶʪʩʷ ʝʱʝ ʦʜʥʠʤ ʠʥʩʪʨʫʤʝʥʪʦʤ, ʢʦʪʦʨʳʡ ʧʨʦʛʨʘʤʤʠʩʪʳ 

ʠʩʧʦʣʴʟʫʶʪ ʜʣʷ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʧʨʦʛʨʘʤʤ. ɹʣʦʢ-ʩʭʝʤʘð ʵʪʦ ʜʠʘʛʨʘʤʤʘ, 
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ʢʦʪʦʨʘʷ ʛʨʘʬʠʯʝʩʢʠ ʠʟʦʙʨʘʞʘʝʪ ʰʘʛʠ ʚ ʧʨʦʛʨʘʤʤʝ. ɹʣʦʢ-ʩʭʝʤʘ ʜʣʷ ʧʨʦʛʨʘʤʤʳ 

ʨʘʩʯʝʪʘ ʟʘʨʘʙʦʪʥʦʡ ʧʣʘʪʳ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩ. 2.4. 

 
ʈʠʩʫʥʦʢ 2.4 ï ɹʣʦʢ-ʩʭʝʤʘ ʧʨʦʛʨʘʤʤʳ ʨʘʩʯʝʪʘ ʟʘʨʘʙʦʪʥʦʡ ʧʣʘʪʳ 

 

ʆʙʨʘʪʠʪʝ ʚʥʠʤʘʥʠʝ, ʯʪʦ ʚ ʙʣʦʢ-ʩʭʝʤʝ ʠʤʝʝʪʩʷ ʪʨʠ ʪʠʧʘ ʩʠʤʚʦʣʦʚ: ʦʚʘʣʳ, 

ʧʘʨʘʣʣʝʣʦʛʨʘʤʤʳ ʠ ʧʨʷʤʦʫʛʦʣʴʥʠʢʠ. ʂʘʞʜʳʡ ʠʟ ʵʪʠʭ ʩʠʤʚʦʣʦʚ ʧʨʝʜʩʪʘʚʣʷʝʪ 

ʰʘʛ ʚ ʧʨʦʛʨʘʤʤʝ, ʢʘʢ ʦʧʠʩʘʥʦ ʜʘʣʝʝ. 

ǅ ʆʚʘʣʳ, ʢʦʪʦʨʳʝ ʧʦʷʚʣʷʶʪʩʷ ʚʚʝʨʭʫ ʠ ʚʥʠʟʫ ʙʣʦʢ-ʩʭʝʤʳ, 

ʥʘʟʳʚʘʶʪʩʷ ʪʝʨʤʠʥʘʣʴʥʳʤʠ ʩʠʤʚʦʣʘʤʠ. ʊʝʨʤʠʥʘʣʴʥʳʡ ʩʠʤʚʦʣ ʅʘʯʘʣʦ 

ʦʪʤʝʯʘʝʪ ʥʘʯʘʣʴʥʫʶ ʪʦʯʢʫ ʧʨʦʛʨʘʤʤʳ, ʪʝʨʤʠʥʘʣʴʥʳʡ ʩʠʤʚʦʣ ʂʦʥʝʮ ï ʝʝ 

ʢʦʥʝʯʥʫʶ ʪʦʯʢʫ. 

ǅ ʇʘʨʘʣʣʝʣʦʛʨʘʤʤʳ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʢʘʯʝʩʪʚʝ ʚʭʦʜʥʳʭ ʠ ʚʳʭʦʜʥʳʭ 

ʩʠʤʚʦʣʦʚ. ʆʥʠ ʦʙʦʟʥʘʯʘʶʪ ʰʘʛʠ, ʚ ʢʦʪʦʨʳʭ ʧʨʦʛʨʘʤʤʘ ʩʯʠʪʳʚʘʝʪ ʜʘʥʥʳʝ ʥʘ 

ʚʭʦʜʝ (ʪ. ʝ. ʚʭʦʜʥʳʝ ʜʘʥʥʳʝ) ʠʣʠ ʧʦʢʘʟʳʚʘʝʪ ʠʪʦʛʦʚʳʝ ʜʘʥʥʳʝ ʥʘ ʚʳʭʦʜʝ (ʪ. ʝ. 

ʚʳʭʦʜʥʳʝ ʜʘʥʥʳʝ). 
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ǅ ʇʨʷʤʦʫʛʦʣʴʥʠʢʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʢʘʯʝʩʪʚʝ ʦʙʨʘʙʘʪʳʚʘʶʱʠʭ 

ʩʠʤʚʦʣʦʚ. ʆʥʠ ʦʙʦʟʥʘʯʘʶʪ ʰʘʛʠ, ʚ ʢʦʪʦʨʳʭ ʧʨʦʛʨʘʤʤʘ ʚʳʧʦʣʥʷʝʪ ʥʝʢʫʶ 

ʦʙʨʘʙʦʪʢʫ ʜʘʥʥʳʭ, ʪʘʢʫʶ ʢʘʢ ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ ʚʳʯʠʩʣʝʥʠʝ. 

ʉʠʤʚʦʣʳ ʩʦʝʜʠʥʝʥʳ ʩʪʨʝʣʢʘʤʠ, ʢʦʪʦʨʳʝ ʧʨʝʜʩʪʘʚʣʷʶʪ çʧʦʪʦʢè 

ʚʳʯʠʩʣʝʥʠʡ ʧʨʦʛʨʘʤʤʳ. ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʧʨʦʡʪʠ ʩʠʤʚʦʣʳ ʚ ʥʘʜʣʝʞʘʱʝʤ 

ʧʦʨʷʜʢʝ, ʥʫʞʥʦ ʥʘʯʘʪʴ ʩ ʪʝʨʤʠʥʘʣʴʥʦʛʦ ʩʠʤʚʦʣʘ ʅʘʯʘʣʦ ʠ ʩʣʝʜʦʚʘʪʴ ʚʜʦʣʴ 

ʩʪʨʝʣʦʢ, ʧʦʢʘ ʥʝ ʙʫʜʝʪ ʜʦʩʪʠʛʥʫʪ ʪʝʨʤʠʥʘʣʴʥʳʡ ʩʠʤʚʦʣ ʂʦʥʝʮ. 

2.5. ʆʙʨʘʙʦʪʢʘ ʠ ʚʳʚʦʜ ʜʘʥʥʳʭ. 

ɺʭʦʜʥʳʝ ʜʘʥʥʳʝ ï ʵʪʦ ʜʘʥʥʳʝ, ʢʦʪʦʨʳʝ ʧʨʦʛʨʘʤʤʘ ʧʦʣʫʯʘʝʪ ʥʘ ʚʭʦʜʝ. 

ʇʨʠ ʧʦʣʫʯʝʥʠʠ ʜʘʥʥʳʭ ʧʨʦʛʨʘʤʤʘ ʦʙʳʯʥʦ ʠʭ ʦʙʨʘʙʘʪʳʚʘʝʪ ʧʫʪʝʤ 

ʚʳʧʦʣʥʝʥʠʷ ʥʘʜ ʥʠʤʠ ʥʝʢʦʡ ʦʧʝʨʘʮʠʠ. ɺʳʭʦʜʥʳʝ ʜʘʥʥʳʝ, ʠʣʠ ʠʪʦʛʦʚʳʡ 

ʨʝʟʫʣʴʪʘʪ ʦʧʝʨʘʮʠʠ, ʚʳʚʦʜʷʪʩʷ ʠʟ ʧʨʦʛʨʘʤʤʳ. 

ʂʦʤʧʴʶʪʝʨʥʳʝ ʧʨʦʛʨʘʤʤʳ, ʢʘʢ ʧʨʘʚʠʣʦ, ʚʳʧʦʣʥʷʶʪ ʧʨʠʚʝʜʝʥʥʳʡ ʥʠʞʝ 

ʪʨʝʭʰʘʛʦʚʳʡ ʧʨʦʮʝʩʩ: 

1. ʇʦʣʫʯʠʪʴ ʚʭʦʜʥʳʝ ʜʘʥʥʳʝ (ʚʚʝʩʪʠ ʜʘʥʥʳʝ). 

2. ɺʳʧʦʣʥʠʪʴ ʥʝʢʫʶ ʦʙʨʘʙʦʪʢʫ ʚʭʦʜʥʳʭ ʜʘʥʥʳʭ. 

3. ɺʳʜʘʪʴ ʚʳʭʦʜʥʳʝ ʜʘʥʥʳʝ (ʚʳʚʝʩʪʠ ʜʘʥʥʳʝ). 

ɺʭʦʜʥʳʝ ʜʘʥʥʳʝ ï ʵʪʦ ʣʶʙʳʝ ʜʘʥʥʳʝ, ʢʦʪʦʨʳʝ ʧʨʦʛʨʘʤʤʘ ʧʦʣʫʯʘʝʪ ʚʦ 

ʚʨʝʤʷ ʩʚʦʝʛʦ ʚʳʧʦʣʥʝʥʠʷ. ʆʜʥʦʡ ʠʟ ʪʠʧʠʯʥʳʭ ʬʦʨʤ ʚʭʦʜʥʳʭ ʜʘʥʥʳʭ 

ʷʚʣʷʶʪʩʷ ʜʘʥʥʳʝ, ʚʚʦʜʠʤʳʝ ʩ ʢʣʘʚʠʘʪʫʨʳ. ʇʦʩʣʝ ʪʦʛʦ ʢʘʢ ʚʭʦʜʥʳʝ ʜʘʥʥʳʝ 

ʧʦʣʫʯʝʥʳ, ʦʙʳʯʥʦ ʦʥʠ ʧʦʜʚʝʨʛʘʶʪʩʷ ʥʝʢʦʡ ʦʙʨʘʙʦʪʢʝ, ʪʘʢʦʡ ʢʘʢ 

ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ ʚʳʯʠʩʣʝʥʠʝ. ʈʝʟʫʣʴʪʘʪʳ ʵʪʦʡ ʦʙʨʘʙʦʪʢʠ ʦʪʧʨʘʚʣʷʶʪʩʷ ʠʟ 

ʧʨʦʛʨʘʤʤʳ ʚ ʢʘʯʝʩʪʚʝ ʚʳʭʦʜʥʳʭ ʜʘʥʥʳʭ. 

ʅʘ ʨʠʩ. 2.5 ʧʦʢʘʟʘʥʳ ʰʘʛʠ ʚ ʧʨʦʛʨʘʤʤʝ ʨʘʩʯʝʪʘ ʟʘʨʘʙʦʪʥʦʡ ʧʣʘʪʳ, 

ʢʦʪʦʨʫʶ ʤʳ ʨʘʩʩʤʦʪʨʝʣʠ ʨʘʥʝʝ. ʂʦʣʠʯʝʩʪʚʦ ʦʪʨʘʙʦʪʘʥʥʳʭ ʯʘʩʦʚ ʠ ʧʦʯʘʩʦʚʘʷ 

ʩʪʘʚʢʘ ʦʧʣʘʪʳ ʪʨʫʜʘ ʧʝʨʝʜʘʶʪʩʷ ʚ ʢʘʯʝʩʪʚʝ ʚʭʦʜʥʳʭ ʜʘʥʥʳʭ. ʇʨʦʛʨʘʤʤʘ 

ʦʙʨʘʙʘʪʳʚʘʝʪ ʵʪʠ ʜʘʥʥʳʝ ʧʫʪʝʤ ʫʤʥʦʞʝʥʠʷ ʦʪʨʘʙʦʪʘʥʥʳʭ ʯʘʩʦʚ ʥʘ ʧʦʯʘʩʦʚʫʶ 

ʩʪʘʚʢʫ ʦʧʣʘʪʳ ʪʨʫʜʘ. ʈʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʦʚ ʚʳʚʦʜʷʪʩʷ ʚ ʢʘʯʝʩʪʚʝ ʚʳʭʦʜʥʳʭ 

ʜʘʥʥʳʭ. 
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ʈʠʩʫʥʦʢ 2.5 ï ɺʚʦʜ, ʦʙʨʘʙʦʪʢʘ ʠ ʚʳʚʦʜ ʧʨʦʛʨʘʤʤʳ ʨʘʩʯʝʪʘ ʟʘʨʘʙʦʪʥʦʡ 

ʧʣʘʪʳ 

 

2.5.1. ɺʳʚʦʜ ʜʘʥʥʳʭ ʥʘ ʵʢʨʘʥ ʧʨʠ ʧʦʤʦʱʠ ʬʫʥʢʮʠʠ print 

ʌʫʥʢʮʠʷ print ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʚʳʚʦʜʘ ʥʘ ʵʢʨʘʥ ʚʳʭʦʜʥʳʭ ʜʘʥʥʳʭ ʚ 

ʧʨʦʛʨʘʤʤʝ Python. 

ʌʫʥʢʮʠʷ ï ʵʪʦ ʬʨʘʛʤʝʥʪ ʟʘʨʘʥʝʝ ʥʘʧʠʩʘʥʥʦʛʦ ʢʦʜʘ, ʢʦʪʦʨʳʡ ʚʳʧʦʣʥʷʝʪ 

ʥʝʢʫʶ ʦʧʝʨʘʮʠʶ. Python ʠʤʝʝʪ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʚʩʪʨʦʝʥʥʳʝ ʬʫʥʢʮʠʠ, 

ʢʦʪʦʨʳʝ ʚʳʧʦʣʥʷʶʪ ʨʘʟʣʠʯʥʳʝ ʦʧʝʨʘ ʮʠʠ. ɺʦʟʤʦʞʥʦ, ʩʘʤʦʡ ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʡ 

ʚʩʪʨʦʝʥʥʦʡ ʬʫʥʢʮʠʝʡ ʷʚʣʷʝʪʩʷ ʬʫʥʢʮʠʷ ʧʝʯʘʪʠ print, ʢʦʪʦʨʘʷ ʧʦʢʘʟʳʚʘʝʪ 

ʚʳʭʦʜʥʳʝ ʜʘʥʥʳʝ ʥʘ ʵʢʨʘʥʝ. ɺʦʪ ʧʨʠʤʝʨ ʠʥʩʪʨʫʢʮʠʠ, ʢʦʪʦʨʘʷ ʠʩʧʦʣʥʷʝʪ 

ʬʫʥʢʮʠʶ print: 

print ƽƦȭɢɚɔɗɤƗ ɞɚɢƞʎƾ 

ʂʦʛʜʘ ʧʨʦʛʨʘʤʤʠʩʪʳ ʠʩʧʦʣʥʷʶʪ ʬʫʥʢʮʠʶ, ʦʥʠ ʛʦʚʦʨʷʪ, ʯʪʦ ʚʳʟʳʚʘʶʪ 

ʬʫʥʢʮʠʶ. ʇʨʠ ʚʳʟʦʚʝ ʬʫʥʢʮʠʠ print ʥʘʙʠʨʘʝʪʩʷ ʩʣʦʚʦ print, ʘ ʟʘʪʝʤ ʧʘʨʘ 

ʢʨʫʛʣʳʭ ʩʢʦʙʦʢ. ɺʥʫʪʨʠ ʢʨʫʛʣʳʭ ʩʢʦʙʦʢ ʥʘʙʠʨʘʝʪʩʷ ʘʨʛʫʤʝʥʪ, ʪ. ʝ. ʜʘʥʥʳʝ, 

ʢʦʪʦʨʳʝ ʪʨʝʙʫʝʪʩʷ ʚʳʚʝʩʪʠ ʥʘ ʵʢʨʘʥ. ɺ ʧʨʝʜʳʜʫʱʝʤ ʧʨʠʤʝʨʝ ʘʨʛʫʤʝʥʪʦʤ 

ʷʚʣʷʝʪʩʷ 'ʇʨʠʚʝʪ, ʤʠʨ!'. ʆʪʤʝʪʠʤ, ʯʪʦ ʚʦ ʚʨʝʤʷ ʠʩʧʦʣʥʝʥʠʷ ʵʪʦʡ ʠʥʩʪʨʫʢʮʠʠ 

ʩʠʤʚʦʣʳ ʢʘʚʳʯʝʢ ʥʝ ʚʳʚʦʜʷʪʩʷ. ʉʠʤʚʦʣʳ ʢʘʚʳʯʝʢ ʧʨʦʩʪʦ ʟʘʜʘʶʪ ʥʘʯʘʣʦ ʠ 

ʢʦʥʝʮ ʪʝʢʩʪʘ, ʢʦʪʦʨʳʡ ʚʳ ʭʦʪʠʪʝ ʧʦʢʘʟʘʪʴ. 

ʇʨʝʜʧʦʣʦʞʠʤ, ʯʪʦ ʚʘʰ ʧʨʝʧʦʜʘʚʘʪʝʣʴ ʧʦʨʫʯʘʝʪ ʚʘʤ ʥʘʧʠʩʘʪʴ 

ʧʨʦʛʨʘʤʤʫ, ʢʦʪʦʨʘʷ ʚʳʚʦʜʠʪ ʥʘ ʤʦʥʠʪʦʨʝ ʠʤʷ ʠ ʘʜʨʝʩ. ɺ ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʥʠʞʝ 

ʧʨʦʛʨʘʤʤʝ ʧʨʝʜʩʪʘʚʣʝʥ ʢʦʜ ʩ ʨʝʟʫʣʴʪʘʪʦʤ, ʢʦʪʦʨʳʡ ʦʥʘ ʧʨʦʠʟʚʝʜʝʪ ʧʨʠ ʝʝ 

ʚʳʧʦʣʥʝʥʠʠ: 
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ʃʠʩʪʠʥʛ ʠʩʭʦʜʥʦʛʦ ʢʦʜʘ Python: 

print ƽʎȨɗɛɤ ȬɣɤɗɟƦƾ 

print ƽʎʦʧʨ Ȳɥɝ ȯɗɢɜɝ Ȣɢɒɛɔʎƾ 

print ƽʎȻɪɔɚɝɮƗ ȯɗɔɗɢɟɒɱ Ȩɒɢɠɝɚɟɒ 28899')  

 

ɺʳʚʦʜ ʧʨʦʛʨʘʤʤʳ: 

Ȩɗɛɤ Ȭɣɤɗɟ 

ʦʧʨ Ȳɥɝ ȯɗɢɜɝ Ȣɢɒɛɔ 

ȻɪɔɚɝɮƗ ȯɗɔɗɢɟɒɱ Ȩɒɢɠɝɚɟɒ ʧʭʭʮʮ 

 

ɺʘʞʥʦ ʧʦʥʷʪʴ, ʯʪʦ ʠʥʩʪʨʫʢʮʠʠ ʚ ʵʪʦʡ ʧʨʦʛʨʘʤʤʝ ʠʩʧʦʣʥʷʶʪʩʷ ʚ ʪʦʤ 

ʧʦʨʷʜʢʝ, ʚ ʢʦʪʦʨʦʤ ʦʥʠ ʧʦʷʚʣʷʶʪʩʷ ʚ ʧʨʦʛʨʘʤʤʝ ʩʚʝʨʭʫ ʚʥʠʟ. ʇʨʠ ʚʳʧʦʣʥʝʥʠʠ 

ʵʪʦʡ ʧʨʦʛʨʘʤʤʳ ʠʩʧʦʣʥʠʪʩʷ ʧʝʨʚʘʷ ʠʥʩʪʨʫʢʮʠʷ, ʚʩʣʝʜ ʟʘ ʥʝʡ ʚʪʦʨʘʷ 

ʠʥʩʪʨʫʢʮʠʷ ʠ ʟʘʪʝʤ ʪʨʝʪʴʷ. 

ʇʨʦʛʨʘʤʤʳ ʧʦʯʪʠ ʚʩʝʛʜʘ ʨʘʙʦʪʘʶʪ ʩ ʜʘʥʥʳʤʠ ʢʘʢʦʛʦ-ʪʦ ʪʠʧʘ. 

ʅʘʧʨʠʤʝʨ, ʧʨʠʚʝʜʝʥʥʘʷ ʨʘʥʝʝ ʧʨʦʛʨʘʤʤʘ ʠʩʧʦʣʴʟʫʝʪ ʪʨʠ ʧʨʠʚʝʜʝʥʥʳʝ ʧʦʨʮʠʠ 

ʜʘʥʥʳʭ: 

ʎȨɗɛɤ Ȭɣɤɗɟʎ 

ʎʦʧʨ Ȳɥɝ ȯɗɢɜɝ Ȣɢɒɛɔʎ 

ʎȻɪɔɚɝɮƗ ȯɗɔɗɢɟɒɱ Ȩɒɢɠɝɚɟɒ ʧʭʭʮʮƦ 

ʕʪʠ ʧʦʨʮʠʠ ʜʘʥʥʳʭ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʮʝʧʦʯʢʠ ʩʠʤʚʦʣʦʚ. ɺ ʪʝʨʤʠʥʘʭ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʮʝʧʦʯʢʘ ʩʠʤʚʦʣʦʚ, ʢʦʪʦʨʘʷ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʢʘʯʝʩʪʚʝ 

ʜʘʥʥʳʭ, ʥʘʟʳʚʘʝʪʩʷ ʩʠʤʚʦʣʴʥʦʡ ʧʦʩʣʝ ʜʦʚʘʪʝʣʴʥʦʩʪʴʶ, ʠʣʠ ʩʪʨʦʢʦʚʳʤ 

ʟʥʘʯʝʥʠʝʤ, ʠʣʠ ʧʨʦʩʪʦ ʩʪʨʦʢʦʡ. ʂʦʛʜʘ ʩʠʤʚʦʣʴʥʘʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ 

ʧʦʷʚʣʷʝʪʩʷ ʚ ʨʘʙʦʯʝʤ ʢʦʜʝ ʧʨʦʛʨʘʤʤʳ, ʦʥʘ ʥʘʟʳʚʘʝʪʩʷ ʩʪʨʦʢʦʚʳʤ ʣʠʪʝʨʘʣʦʤ. 

ɺ ʧʨʦʛʨʘʤʤʥʦʤ ʢʦʜʝ Python ʩʪʨʦʢʦʚʳʝ ʣʠʪʝʨʘʣʳ ʜʦʣʞʥʳ ʙʳʪʴ ʟʘʢʣʶʯʝʥʳ ʚ 

ʟʥʘʢʠ ʢʘʚʳʯʝʢ. ʂʘʢ ʦʪʤʝʯʘʣʦʩʴ ʨʘʥʝʝ, ʟʥʘʢʠ ʢʘʚʳʯʝʢ ʧʨʦʩʪʦ ʦʪʤʝʯʘʶʪ, ʛʜʝ 

ʩʪʨʦʢʦʚʳʝ ʜʘʥʥʳʝ ʥʘʯʠʥʘʶʪʩʷ ʠ ʟʘʢʘʥʯʠʚʘʶʪʩʷ. 

ɺ Python ʤʦʞʥʦ ʟʘʢʣʶʯʘʪʴ ʩʪʨʦʢʦʚʳʝ ʣʠʪʝʨʘʣʳ ʚ ʦʜʠʥʘʨʥʳʝ ʢʘʚʳʯʢʠ (') 

ʠʙʦ ʜʚʦʡʥʳʝ ʢʘʚʳʯʢʠ ("). ʊʦ ʝʩʪʴ ʩʣʝʜʫʶʱʘʷ ʧʨʦʛʨʘʤʤʘ ʧʦʣʥʦʩʪʴʶ ʠʜʝʥʪʠʯʥʘ 

ʧʨʝʜʳʜʫʱʝʡ: 
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print (ʏȨɗɛɤ Ȭɣɤɗɟʏƾ 

print ƽʏʦʧʨ Ȳɥɝ ȯɗɢɜɝ Ȣɢɒɛɔʏƾ 

print ƽʏȻɪɔɚɝɮƗ ȯɗɔɗɢɟɒɱ Ȩɒɢɠɝɚɟɒ ʧʭʭʮʮʏƾ 

 

2.5.2. ʂʦʤʤʝʥʪʘʨʠʠ 

ʂʦʤʤʝʥʪʘʨʠʠ ï ʵʪʦ ʦʧʠʩʘʪʝʣʴʥʳʝ ʧʦʷʩʥʝʥʠʷ, ʢʦʪʦʨʳʝ ʜʦʢʫʤʝʥʪʠʨʫʶʪ 

ʩʪʨʦʢʠ ʧʨʦʛʨʘʤʤʳ ʠʣʠ ʝʝ ʨʘʟʜʝʣʳ. ʂʦʤʤʝʥʪʘʨʠʠ ʷʚʣʷʶʪʩʷ ʯʘʩʪʴʶ ʧʨʦʛʨʘʤʤʳ, 

ʥʦ ʠʥʪʝʨʧʨʝʪʘʪʦʨ Python ʠʭ ʠʛʥʦʨʠʨʫʝʪ. ʆʥʠ ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʣʶʜʝʡ, 

ʢʦʪʦʨʳʝ, ʚʦʟʤʦʞʥʦ, ʙʫʜʫʪ ʯʠʪʘʪʴ ʠʩʭʦʜʥʳʡ ʢʦʜ. 

ʂʦʤʤʝʥʪʘʨʠʠ ï ʵʪʦ ʢʦʨʦʪʢʠʝ ʧʨʠʤʝʯʘʥʠʷ, ʢʦʪʦʨʳʝ ʨʘʟʤʝʱʘʶʪʩʷ ʚ 

ʨʘʟʥʳʭ ʯʘʩʪʷʭ ʧʨʦʛʨʘʤʤʳ ʠ ʦʙʲʷʩʥʷʶʪ, ʢʘʢ ʵʪʠ ʯʘʩʪʠ ʧʨʦʛʨʘʤʤʳ ʨʘʙʦʪʘʶʪ. 

ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʢʦʤʤʝʥʪʘʨʠʠ ʷʚʣʷʶʪʩʷ ʢʨʠʪʠʯʝʩʢʠ ʚʘʞʥʦʡ ʯʘʩʪʴʶ 

ʧʨʦʛʨʘʤʤʳ, ʠʥʪʝʨʧʨʝʪʘʪʦʨ Python ʠʭ ʠʛʥʦʨʠʨʫʝʪ. 

ʂʦʤʤʝʥʪʘʨʠʠ ʘʜʨʝʩʦʚʘʥʳ ʣʶʙʦʤʫ ʯʝʣʦʚʝʢʫ, ʢʦʪʦʨʳʡ ʙʫʜʝʪ ʯʠʪʘʪʴ 

ʧʨʦʛʨʘʤʤʥʳʡ ʢʦʜ, ʠ ʥʝ ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʢʦʤʧʴʶʪʝʨʘ. 

ɺ Python ʢʦʤʤʝʥʪʘʨʠʡ ʥʘʯʠʥʘʝʪʩʷ ʩ ʩʠʤʚʦʣʘ ʨʝʰʝʪʢʠ #. ʂʦʛʜʘ 

ʠʥʪʝʨʧʨʝʪʘʪʦʨ Python ʚʠʜʠʪ ʩʠʤʚʦʣ #, ʦʥ ʠʛʥʦʨʠʨʫʝʪ ʚʩʝ, ʯʪʦ ʥʘʭʦʜʠʪʩʷ ʤʝʞʜʫ 

ʵʪʠʤ ʩʠʤʚʦʣʦʤ ʠ ʢʦʥʮʦʤ ʩʪʨʦʢʠ ʢʦʜʘ. 

ʅʘʧʨʠʤʝʨ, ʚʟʛʣʷʥʠʪʝ ʥʘ ʩʣʝʜʫʶʱʫʶ ʧʨʦʛʨʘʤʤʫé ʉʪʨʦʢʠ ʢʦʜʘ 1 ʠ 2 ï 

ʢʦʤʤʝʥʪʘʨʠʠ, ʢʦʪʦʨʳʝ ʦʙʲʷʩʥʷʶʪ ʮʝʣʴ ʧʨʦʛʨʘʤʤʳ. 

# Ȼɤɒ ɡɢɠɕɢɒɞɞɒ ɡɠɜɒəɭɔɒɗɤ 

# ȲȦȬ ɚ ɒɖɢɗɣ 

print ƽʏȨɗɛɤ Ȭɣɤɗɟʏƾ 

print ƽʏʦʧʨ Ȳɥɝ ȯɗɢɜɝ Ȣɢɒɛɔʏƾ 

print ƽʏȻɪɔɚɝɮƗ ȯɗɔɗɢɟɒɱ Ȩɒɢɠɝɚɟɒ ʧʭʭʮʮʏƾ 

 

ɺ ʩʚʦʝʤ ʢʦʜʝ ʧʨʦʛʨʘʤʤʠʩʪʳ ʯʘʱʝ ʚʩʝʛʦ ʠʩʧʦʣʴʟʫʶʪ ʢʦʥʮʝʚʳʝ 

ʢʦʤʤʝʥʪʘʨʠʠ. ʂʦʥʮʝʚʦʡ ʢʦʤʤʝʥʪʘʨʠʡ ï ɻ ʪʦ ʢʦʤʤʝʥʪʘʨʠʡ, ʢʦʪʦʨʳʡ ʧʦʷʚʣʷʝʪʩʷ 

ʚ ʢʦʥʮʝ ʩʪʨʦʢʠ ʢʦʜʘ. ʆʥ ʦʙʳʯʥʦ ʦʙʲʷʩʥʷʝʪ ʠʥʩʪʨʫʢʮʠʶ, ʢʦʪʦʨʘʷ ʨʘʩʧʦʣʦʞʝʥʘ 

ʚ ʵʪʦʡ ʩʪʨʦʢʝ. ɺ ʩʣʝʜʫʶʱʝʡ ʧʨʦʛʨʘʤʤʝ ʧʨʠʚʝʜʝʥ ʧʨʠʤʝʨ, ʚ ʢʦʪʦʨʦʤ ʢʘʞʜʘʷ 
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ʩʪʨʦʢʘ ʢʦʜʘ ʟʘʢʘʥʯʠʚʘʝʪʩʷ ʢʦʤʤʝʥʪʘʨʠʝʤ, ʢʨʘʪʢʦ ʦʙʲʷʩʥʷʶʱʠʤ, ʯʪʦ ʵʪʘ 

ʩʪʨʦʢʘ ʢʦʜʘ ʜʝʣʘʝʪ. 

print ƽʎȨɗɛɤ Ȭɣɤɗɟʎƾ     ʢ ȭɠɜɒəɒɤɮ ɡɠɝɟɠɗ ɚɞɱƚ 

print ƽʎʦʧʨ Ȳɥɝ ȯɗɢɜɝ Ȣɢɒɛɔʎƾ   ʢ ȭɠɜɒəɒɤɮ ɒɖɢɗɣ ɡɢɠɘɚɔɒɟɚɱƚ 

print ƽʎȻɪɔɚɝɮƗ ȯɗɔɗɢɟɒɱ Ȩɒɢɠɝɚɟɒ 28899')  ʢ ȭɠɜɒəɒɤɮ ɕɠɢɠɖ ɚ ɚɟɖɗɜɣƚ 

 

2.6. ʇʝʨʝʤʝʥʥʳʝ. ɺʚʦʜ ʜʘʥʥʳʭ 

ʇʝʨʝʤʝʥʥʘʷ ï ʵʪʦ ʠʤʷ, ʢʦʪʦʨʦʝ ʧʨʝʜʩʪʘʚʣʷʝʪ ʤʝʩʪʦ ʭʨʘʥʝʥʠʷ ʚ ʧʘʤʷʪʠ 

ʢʦʤʧʴʶʪʝʨʘ. 

ʇʨʦʛʨʘʤʤʳ ʦʙʳʯʥʦ ʭʨʘʥʷʪ ʜʘʥʥʳʝ ʚ ʦʧʝʨʘʪʠʚʥʦʡ ʧʘʤʷʪʠ ʢʦʤʧʴʶʪʝʨʘ ʠ 

ʚʳʧʦʣʥʷʶʪ ʦʧʝʨʘʮʠʠ ʩ ʵʪʠʤʠ ʜʘʥʥʳʤʠ. ʅʘʧʨʠʤʝʨ, ʨʘʩʩʤʦʪʨʠʤ ʪʠʧʠʯʥʳʡ 

ʦʧʳʪ ʩʦʚʝʨʰʝʥʠʷ ʧʦʢʫʧʦʢ ʚ ʦʥʣʘʡʥ-ʤʘʛʘʟʠʥʝ: ʚʳ ʧʨʦʩʤʘʪʨʠʚʘʝʪʝ ʚʝʙ-ʩʘʡʪ ʠ 

ʜʦʙʘʚʣʷʝʪʝ ʚ ʢʦʨʟʠʥʫ ʪʦʚʘʨʳ, ʢʦʪʦʨʳʝ ʭʦʪʠʪʝ ʧʨʠʦʙʨʝʩʪʠ. ʇʦ ʤʝʨʝ ʪʦʛʦ ʢʘʢ ʚʳ 

ʜʦʙʘʚʣʷʝʪʝ ʪʦʚʘʨʳ, ʜʘʥʥʳʝ ʦʙ ʵʪʠʭ ʪʦʚʘʨʘʭ ʩʦʭʨʘʥʷʶʪʩʷ ʚ ʧʘʤʷʪʠ. ɿʘʪʝʤ, 

ʢʦʛʜʘ ʚʳ ʥʘʞʠʤʘʝʪʝ ʢʥʦʧʢʫ ʦʬʦʨʤʣʝʥʠʷ ʟʘʢʘʟʘ, ʚʳʧʦʣʥʷʶʱʘʷʩʷ ʥʘ 

ʢʦʤʧʴʶʪʝʨʝ ʚʝʙ-ʩʘʡʪʘ ʧʨʦʛʨʘʤʤʘ ʚʳʯʠʩʣʷʝʪ ʩʪʦʠʤʦʩʪʴ ʚʩʝʭ ʪʦʚʘʨʦʚ, ʢʦʪʦʨʳʝ 

ʥʘʭʦʜʷʪʩʷ ʚ ʚʘʰʝʡ ʢʦʨʟʠʥʝ, ʩ ʫʯʝʪʦʤ ʩʪʦʠʤʦʩʪʠ ʜʦʩʪʘʚʢʠ ʠ ʠʪʦʛʦʚʦʡ ʩʫʤʤʳ 

ʚʩʝʭ ʩʙʦʨʦʚ. ʇʨʠ ʚʳʧʦʣʥʝʥʠʠ ʵʪʠʭ ʨʘʩʯʝʪʦʚ ʧʨʦʛʨʘʤʤʘ ʩʦʭʨʘʥʷʝʪ ʧʦʣʫʯʝʥʥʳʝ 

ʨʝʟʫʣʴʪʘʪʳ ʚ ʧʘʤʷʪʠ ʢʦʤʧʴʶʪʝʨʘ. 

ʇʨʦʛʨʘʤʤʳ ʠʩʧʦʣʴʟʫʶʪ ʧʝʨʝʤʝʥʥʳʝ ʜʣʷ ʭʨʘʥʝʥʠʷ ʜʘʥʥʳʭ ʚ ʧʘʤʷʪʠ. 

ʇʝʨʝʤʝʥʥʘʷ ï ʵʪʦ ʠʤʷ, ʢʦʪʦʨʦʝ ʧʨʝʜʩʪʘʚʣʷʝʪ ʟʥʘʯʝʥʠʝ ʚ ʧʘʤʷʪʠ ʢʦʤʧʴʶʪʝʨʘ. 

ʅʘʧʨʠʤʝʨ, ʚ ʧʨʦʛʨʘʤʤʝ, ʚʳʯʠʩʣʷʶʱʝʡ ʥʘʣʦʛ ʩ ʧʨʦʜʘʞ ʥʘ ʧʨʠʦʙʨʝʪʘʝʤʳʝ 

ʪʦʚʘʨʳ, ʜʣʷ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʵʪʦʛʦ ʟʥʘʯʝʥʠʷ ʚ ʧʘʤʷʪʠ ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʠʤʷ 

ʧʝʨʝʤʝʥʥʦʡ tax (ʥʘʣʦʛ). ʊʦʛʜʘ ʢʘʢ ʚ ʧʨʦʛʨʘʤʤʝ, ʢʦʪʦʨʘʷ ʚʳʯʠʩʣʷʝʪ ʨʘʩʩʪʦʷʥʠʝ 

ʤʝʞʜʫ ʜʚʫʤʷ ʛʦʨʦʜʘʤʠ, ʜʣʷ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʵʪʦʛʦ ʟʥʘʯʝʥʠʷ ʚ ʧʘʤʷʪʠ ʤʦʞʝʪ 

ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʠʤʷ ʧʝʨʝʤʝʥʥʦʡ distance (ʨʘʩʩʪʦʷʥʠʝ). ʂʦʛʜʘ ʧʝʨʝʤʝʥʥʘʷ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʟʥʘʯʝʥʠʝ ʚ ʧʘʤʷʪʠ ʢʦʤʧʴʶʪʝʨʘ, ʤʳ ʛʦʚʦʨʠʤ, ʯʪʦ ʧʝʨʝʤʝʥʥʘʷ 

ʩʩʳʣʘʝʪʩʷ ʥʘ ʵʪʦ ʟʥʘʯʝʥʠʝ. 
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2.6.1. ʉʦʟʜʘʥʠʝ ʧʝʨʝʤʝʥʥʳʭ ʠʥʩʪʨʫʢʮʠʝʡ ʧʨʠʩʚʘʠʚʘʥʠʷ 

ʀʥʩʪʨʫʢʮʠʷ ʧʨʠʩʚʘʠʚʘʥʠʷ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʩʦʟʜʘʥʠʷ ʧʝʨʝʤʝʥʥʦʡ, 

ʢʦʪʦʨʘʷ ʙʫʜʝʪ ʩʩʳʣʘʪʴʩʷ ʥʘ ʧʦʨʮʠʶ ʜʘʥʥʳʭ. ɺʦʪ ʧʨʠʤʝʨ ʠʥʩʪʨʫʢʮʠʠ 

ʧʨʠʩʚʘʠʚʘʥʠʷ: 

age = 25  

ʇʦʩʣʝ ʠʩʧʦʣʥʝʥʠʷ ʵʪʦʡ ʠʥʩʪʨʫʢʮʠʠ ʙʫʜʝʪ ʩʦʟʜʘʥʘ ʧʝʨʝʤʝʥʥʘʷ ʩ ʠʤʝʥʝʤ 

ʘʜʝ (ʚʦʟʨʘʩʪ), ʠ ʦʥʘ ʙʫʜʝʪ ʩʩʳʣʘʪʴʩʷ ʥʘ ʟʥʘʯʝʥʠʝ 25. ʕʪʦʪ ʧʨʠʥʮʠʧ ʧʦʢʘʟʘʥ ʥʘ 

ʨʠʩ. 2.6: ʟʜʝʩʴ ʯʠʩʣʦ 25 ʩʣʝʜʫʝʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʟʥʘʯʝʥʠʝ, ʢʦʪʦʨʦʝ ʭʨʘʥʠʪʩʷ 

ʛʜʝ-ʪʦ ʚ ʦʧʝʨʘʪʠʚʥʦʡ ʧʘʤʷʪʠ ʢʦʤʧʴʶʪʝʨʘ. 

 
ʈʠʩʫʥʦʢ 2.6 ï ʇʝʨʝʤʝʥʥʘʷ age ʩʩʳʣʘʝʪʩʷ ʥʘ ʟʥʘʯʝʥʠʝ 25 

ʉʪʨʝʣʢʘ, ʢʦʪʦʨʘʷ ʥʘʧʨʘʚʣʝʥʘ ʦʪ ʠʤʝʥʠ ʘʜʝ ʚ ʩʪʦʨʦʥʫ ʟʥʘʯʝʥʠʷ 25, 

ʛʦʚʦʨʠʪ, ʯʪʦ ʠʤʷ ʘʜʝ ʵʪʦʡ ʧʝʨʝʤʝʥʥʦʡ ʩʩʳʣʘʝʪʩʷ ʥʘ ʵʪʦ ʟʥʘʯʝʥʠʝ. 

ʀʥʩʪʨʫʢʮʠʷ ʧʨʠʩʚʘʠʚʘʥʠʷ ʟʘʧʠʩʳʚʘʝʪʩʷ ʚ ʧʨʠʚʝʜʝʥʥʦʤ ʥʠʞʝ ʦʙʱʝʤ 

ʬʦʨʤʘʪʝ: 

ɡɗɢɗɞɗɟɟɒɱ ˮ ɔɭɢɒɘɗɟɚɗ 

ɿʥʘʢ "ʨʘʚʥʦ" (=) ʥʘʟʳʚʘʝʪʩʷ ʦʧʝʨʘʪʦʨʦʤ ʧʨʠʩʚʘʠʚʘʥʠʷ. ɺ ʜʘʥʥʦʤ 

ʬʦʨʤʘʪʝ ʧʝʨʝʤʝʥʥʘʷ ï ʵʪʦ ʠʤʷ ʧʝʨʝʤʝʥʥʦʡ, ʘ ʚʳʨʘʞʝʥʠʝ ï ʟʥʘʯʝʥʠʝ ʣʠʙʦ 

ʣʶʙʘʷ ʧʦʨʮʠʷ ʧʨʦʛʨʘʤʤʥʦʛʦ ʢʦʜʘ, ʢʦʪʦʨʘʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʜʘʝʪ ʟʥʘʯʝʥʠʝ. ʇʦʩʣʝ 

ʠʩʧʦʣʥʝʥʠʷ ʠʥʩʪʨʫʢʮʠʠ ʧʨʠʩʚʘʠʚʘʥʠʷ ʧʝʨʝʤʝʥʥʘʷ, ʟʘʜʘʥʥʘʷ ʩʣʝʚʘ ʦʪ 

ʦʧʝʨʘʪʦʨʘ =, ʙʫʜʝʪ ʩʩʳʣʘʪʴʩʷ ʥʘ ʟʥʘʯʝʥʠʝ, ʟʘʜʘʥʥʦʝ ʩʧʨʘʚʘ ʦʪ ʦʧʝʨʘʪʦʨʘ =. 

ɼʘʣʝʝ, ʢʘʢ ʧʦʢʘʟʘʥʦ ʥʠʞʝ, ʤʦʞʥʦ ʧʨʠʤʝʥʠʪʴ ʬʫʥʢʮʠʶ print ʜʣʷ 

ʦʪʦʙʨʘʞʝʥʠʷ ʟʥʘʯʝʥʠʡ, ʥʘ ʢʦʪʦʨʳʝ ʵʪʠ ʧʝʨʝʤʝʥʥʳʝ ʩʩʳʣʘʶʪʩʷ: 

ʀʩʭʦʜʥʳʡ ʢʦʜ ʧʨʦʛʨʘʤʤʳ: 

width  = 10  

length  = 5  

print (width)  

print (length)  

 

ɺʳʚʦʜ ʧʨʦʛʨʘʤʤʳ: 
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10 

5 

 

ɺʦ ʚʨʝʤʷ ʧʝʨʝʜʘʯʠ ʚ ʬʫʥʢʮʠʶ print ʧʝʨʝʤʝʥʥʦʡ ʚ ʢʘʯʝʩʪʚʝ ʘʨʛʫʤʝʥʪʘ ʥʝ 

ʩʣʝʜʫʝʪ ʟʘʢʣʶʯʘʪʴ ʠʤʷ ʧʝʨʝʤʝʥʥʦʡ ʚ ʢʘʚʳʯʢʠ. ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ 

ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʪʴ ʧʨʠʯʠʥʫ, ʚʟʛʣʷʥʠʪʝ ʥʘ ʧʨʠʚʝʜʝʥʥʳʡ ʥʠʞʝ ʠʩʭʦʜʥʳʡ ʢʦʜ: 

ʀʩʭʦʜʥʳʡ ʢʦʜ ʧʨʦʛʨʘʤʤʳ: 

width  = 10  

length  = 5  

print (width)  

print ( ' length ' )  

 

ɺʳʚʦʜ ʧʨʦʛʨʘʤʤʳ: 

10 

length  

 

ʇʝʨʝʤʝʥʥʫʶ ʥʝʣʴʟʷ ʠʩʧʦʣʴʟʦʚʘʪʴ, ʧʦʢʘ ʝʡ ʥʝ ʙʫʜʝʪ ʧʨʠʩʚʦʝʥʦ ʟʥʘʯʝʥʠʝ. 

ɽʩʣʠ ʧʦʧʳʪʘʪʴʩʷ ʚʳʧʦʣʥʠʪʴ ʦʧʝʨʘʮʠʶ ʩ ʧʝʨʝʤʝʥʥʦʡ, ʥʘʧʨʠʤʝʨ ʥʘʧʝʯʘʪʘʪʴ ʝʝ, 

ʜʦ ʪʦʛʦ, ʢʘʢ ʝʡ ʙʫʜʝʪ ʧʨʠʩʚʦʝʥʦ ʟʥʘʯʝʥʠʝ, ʪʦ ʧʨʦʠʟʦʡʜʝʪ ʦʰʠʙʢʘ. 

ʀʥʦʛʜʘ ʦʰʠʙʢʘ ʤʦʞʝʪ ʙʳʪʴ ʚʳʟʚʘʥʘ ʧʨʦʩʪʦʡ ʦʧʝʯʘʪʢʦʡ ʧʨʠ ʥʘʙʦʨʝ. 

ʆʜʥʠʤ ʠʟ ʪʘʢʠʭ ʧʨʠʤʝʨʦʚ ʷʚʣʷʝʪʩʷ ʠʤʷ ʧʝʨʝʤʝʥʥʦʡ ʩ ʦʧʝʯʘʪʢʦʡ: 

temperature = 74.5  # ȯɠəɖɒɤɮ ɡɗɢɗɞɗɟɟɥɰ 

print(tempereture)   # Ȭɪɚɓɜɒ! Ȧɞɱ ɡɗɢɗɞɗɟɟɠɛ ɣ ɠɡɗɩɒɤɜɠɛ 

ʕʪʦʪ ʢʦʜ ʚʳʟʦʚʝʪ ʦʰʠʙʢʫ, ʧʦʪʦʤʫ ʯʪʦ ʚ Python ʠʤʝʥʘ ʧʝʨʝʤʝʥʥʳʭ 

ʯʫʚʩʪʚʠʪʝʣʴʥʳ ʢ ʨʝʛʠʩʪʨʫ ʩʠʤʚʦʣʦʚ: 

temperature  = 74.5  # ȯɠəɖɒɤɮ ɡɗɢɗɞɗɟɟɥɰ 

print ( Temperature )  # Ȭɪɚɓɜɒ! ȫɗɠɖɟɠɠɓɢɒəɟɠɗ ɡɢɚɞɗɟɗɟɚɗ ɢɗɕɚɣɤɢɒ 
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2.6.2. ʇʨʘʚʠʣʘ ʠʤʝʥʦʚʘʥʠʷ ʧʝʨʝʤʝʥʥʳʭ 

ʍʦʪʷ ʨʘʟʨʝʰʘʝʪʩʷ ʧʨʠʜʫʤʳʚʘʪʴ ʧʝʨʝʤʝʥʥʳʤ ʩʚʦʠ ʠʤʝʥʘ, ʥʝʦʙʭʦʜʠʤʦ 

ʩʦʙʣʶʜʘʪʴ ʧʨʘʚʠʣʘ. 

ǅ ɺ ʢʘʯʝʩʪʚʝ ʠʤʝʥʠ ʧʝʨʝʤʝʥʥʦʡ ʥʝʣʴʟʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʦʜʥʦ ʠʟ 

ʢʣʶʯʝʚʳʭ ʩʣʦʚ Python. 

ǅ ʀʤʷ ʧʝʨʝʤʝʥʥʦʡ ʥʝ ʤʦʞʝʪ ʩʦʜʝʨʞʘʪʴ ʧʨʦʙʝʣʳ. 

ǅ ʇʝʨʚʳʡ ʩʠʤʚʦʣ ʜʦʣʞʝʥ ʙʳʪʴ ʦʜʥʦʡ ʠʟ ʙʫʢʚ ʦʪ a ʜʦ z, ʦʪ ɸ ʜʦ Z 

ʣʠʙʦ ʩʠʤʚʦʣʦʤ ʧʦʜʯʝʨʢʠʚʘʥʠʷ _. 

ǅ ʇʦʩʣʝ ʧʝʨʚʦʛʦ ʩʠʤʚʦʣʘ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʙʫʢʚʳ ʦʪ ʘ ʜʦ z ʠʣʠ ʦʪ 

ɸ ʜʦ Z, ʮʠʬʨʳ ʦʪ 0 ʜʦ 9 ʣʠʙʦ ʩʠʤʚʦʣʳ ʧʦʜʯʝʨʢʠʚʘʥʠʷ. 

ǅ ʉʠʤʚʦʣʳ ʚʝʨʭʥʝʛʦ ʠ ʥʠʞʥʝʛʦ ʨʝʛʠʩʪʨʦʚ ʨʘʟʣʠʯʘʶʪʩʷ. ʕʪʦ 

ʦʟʥʘʯʘʝʪ, ʯʪʦ ʠʤʷ ʧʝʨʝʤʝʥʥʦʡ itemsOrdered (ɿʘʢʘʟʘʥʦʊʦʚʘʨʦʚ) ʥʝ ʷʚʣʷʝʪʩʷ ʪʝʤ 

ʞʝ, ʯʪʦ ʠ itemsordered (ʟʘʢʘʟʘʥʦʪʦʚʘʨʦʚ). 

ɺ ʜʦʧʦʣʥʝʥʠʝ ʢ ʩʦʙʣʶʜʝʥʠʶ ʵʪʠʭ ʧʨʘʚʠʣ ʪʘʢʞʝ ʚʩʝʛʜʘ ʩʣʝʜʫʝʪ ʚʳʙʠʨʘʪʴ 

ʠʤʝʥʘ ʧʝʨʝʤʝʥʥʳʭ, ʢʦʪʦʨʳʝ ʜʘʶʪ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʪʦʤ, ʜʣʷ ʯʝʛʦ ʦʥʠ 

ʠʩʧʦʣʴʟʫʶʪʩʷ. ʅʘʧʨʠʤʝʨ, ʧʝʨʝʤʝʥʥʘʷ ʜʣʷ ʪʝʤʧʝʨʘʪʫʨʳ ʤʦʞʝʪ ʠʤʝʪʴ ʠʤʷ 

temperature, ʘ ʧʝʨʝʤʝʥʥʫʶ ʜʣʷ ʩʢʦʨʦʩʪʠ ʘʚʪʦʤʦʙʠʣʷ ʤʦʞʥʦ ʥʘʟʚʘʪʴ speed. ʋ 

ʚʘʩ ʤʦʞʝʪ ʚʦʟʥʠʢʥʫʪʴ ʞʝʣʘʥʠʝ ʜʘʚʘʪʴ ʧʝʨʝʤʝʥʥʳʤ ʠʤʝʥʘ, ʪʠʧʘ x ʠ b2, ʥʦ ʪʘʢʠʝ 

ʠʤʝʥʘ ʥʝ ʜʘʶʪ ʢʣʶʯ ʢ ʧʦʥʠʤʘʥʠʶ ʪʦʛʦ, ʜʣʷ ʯʝʛʦ ʧʝʨʝʤʝʥʥʘʷ ʧʨʝʜʥʘʟʥʘʯʝʥʘ. 

ʇʦʩʢʦʣʴʢʫ ʠʤʷ ʧʝʨʝʤʝʥʥʦʡ ʜʦʣʞʥʦ ʦʪʨʘʞʘʪʴ ʝʝ ʥʘʟʥʘʯʝʥʠʝ, 

ʧʨʦʛʨʘʤʤʠʩʪʳ ʯʘʩʪʦ ʦʢʘʟʳʚʘʶʪʩʷ ʚ ʩʠʪʫʘʮʠʠ, ʢʦʛʜʘ ʠʤ ʧʨʠʭʦʜʠʪʩʷ ʩʦʟʜʘʚʘʪʴ 

ʠʤʝʥʘ ʠʟ ʥʝʩʢʦʣʴʢʠʭ ʩʣʦʚ. ʅʘʧʨʠʤʝʨ, ʧʦʩʤʦʪʨʠʪʝ ʥʘ ʧʨʠʚʝʜʝʥʥʳʝ ʥʠʞʝ ʠʤʝʥʘ 

ʧʝʨʝʤʝʥʥʳʭ: 

grosspay 

payrate 

hotdogssoldtoday 

ʂ ʩʦʞʘʣʝʥʠʶ, ʵʪʠ ʠʤʝʥʘ ʩ ʪʨʫʜʦʤ ʫʜʘʝʪʩʷ ʧʨʦʯʝʩʪʴ, ʧʦʪʦʤʫ ʯʪʦ ʩʣʦʚʘ ʚ 

ʥʠʭ ʥʝ ʦʪʜʝʣʝʥʳ. ʇʦʩʢʦʣʴʢʫ ʚ ʠʤʝʥʘʭ ʧʝʨʝʤʝʥʥʳʭ ʥʝʣʴʟʷ ʠʩʧʦʣʴʟʦʚʘʪʴ 
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ʧʨʦʙʝʣʳ, ʥʫʞʥʦ ʥʘʡʪʠ ʜʨʫʛʦʡ ʩʧʦʩʦʙ ʦʪʜʝʣʷʪʴ ʩʣʦʚʘ ʚ ʤʥʦʛʦʩʣʦʚʥʦʤ ʠʤʝʥʠ 

ʧʝʨʝʤʝʥʥʦʡ ʠ ʜʝʣʘʪʴ ʝʛʦ ʙʦʣʝʝ ʫʜʦʙʦʯʠʪʘʝʤʳʤ ʜʣʷ ʯʝʣʦʚʝʢʘ. 

ʆʜʠʥ ʠʟ ʩʧʦʩʦʙʦʚ ï ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʠʤʚʦʣ ʧʦʜʯʝʨʢʠʚʘʥʠʷ ʚʤʝʩʪʦ 

ʧʨʦʙʝʣʘ. ʅʘʧʨʠʤʝʨ, ʧʨʠʚʝʜʝʥʥʳʝ ʥʠʞʝ ʠʤʝʥʘ ʧʝʨʝʤʝʥʥʳʭ ʯʠʪʘʶʪʩʷ ʧʨʦʱʝ, 

ʯʝʤ ʧʦʢʘʟʘʥʥʳʝ ʨʘʥʝʝ: 

gross_pay  

pay_rate  

hot_dogs_sold_today  

ʕʪʦʪ ʩʪʠʣʴ ʠʤʝʥʦʚʘʥʠʷ ʧʝʨʝʤʝʥʥʳʭ ʧʦʧʫʣʷʨʝʥ ʩʨʝʜʠ ʧʨʦʛʨʘʤʤʠʩʪʦʚ ʥʘ 

Python. ʇʨʘʚʜʘ, ʝʩʪʴ ʠ ʜʨʫʛʠʝ ʩʪʠʣʠ, ʪʘʢʠʝ ʢʘʢ ʛʦʨʙʘʪʳʡ cʪʠʣʴ ʥʘʧʠʩʘʥʠʷ ʠʤʝʥ 

ʧʝʨʝʤʝʥʥʳʭ. ʀʤʝʥʘ ʧʝʨʝʤʝʥʥʳʭ ʚ ʛʦʨʙʘʪʦʤ ʩʪʠʣʝ ʟʘʧʠʩʳʚʘʶʪʩʷ ʪʘʢ: 

ǅ ʠʤʷ ʧʝʨʝʤʝʥʥʦʡ ʥʘʯʠʥʘʝʪʩʷ ʩ ʙʫʢʚ ʚ ʥʠʞʥʝʤ ʨʝʛʠʩʪʨʝ; 

ǅ ʧʝʨʚʳʡ ʩʠʤʚʦʣ ʚʪʦʨʦʛʦ ʠ ʧʦʩʣʝʜʫʶʱʠʭ ʩʣʦʚ ʟʘʧʠʩʳʚʘʝʪʩʷ ʚ 

ʚʝʨʭʥʝʤ ʨʝʛʠʩʪʨʝ. 

ʅʘʧʨʠʤʝʨ, ʧʨʠʚʝʜʝʥʥʳʝ ʥʠʞʝ ʠʤʝʥʘ ʧʝʨʝʤʝʥʥʳʭ ʥʘʧʠʩʘʥʳ ʚ ʛʦʨʙʘʪʦʤ 

ʩʪʠʣʝ: 

grossPay  

payRate  

hotDogsSoldToday  

 

ɺ ʪʘʙʣ. 2.1 ʧʝʨʝʯʠʩʣʝʥʦ ʥʝʩʢʦʣʴʢʦ ʧʨʠʤʝʨʦʚ ʠʤʝʥ ʧʝʨʝʤʝʥʥʳʭ ʠ 

ʫʢʘʟʘʥʦ, ʢʘʢʠʝ ʠʟ ʥʠʭ ʜʦʧʫʩʪʠʤʳ ʚ Python ʠ ʢʘʢʠʝ ʥʝʪ. 

ʊʘʙʣʠʮʘ 2.1 ï ʇʨʠʤʝʨʳ ʠʤʝʥ ʧʝʨʝʤʝʥʥʳʭ 

ʀʤʷ ʧʝʨʝʤʝʥʥʦʡ ɼʦʧʫʩʪʠʤʦʝ ʠʣʠ ʥʝʜʦʧʫʩʪʠʤʦʝ 

units_per_day ɼʦʧʫʩʪʠʤʦʝ 

dayOfWeek ɼʦʧʫʩʪʠʤʦʝ 

3dGraph ʅʝʜʦʧʫʩʪʠʤʦʝ. ʀʤʝʥʘ ʧʝʨʝʤʝʥʥʳʭ ʥʝ ʤʦʛʫʪ ʥʘʯʠʥʘʪʴʩʷ ʩ ʮʠʬʨʳ 

June1997 ɼʦʧʫʩʪʠʤʦʝ 

Mixture#3 ʅʝʜʦʧʫʩʪʠʤʦʝ. ɺ ʠʤʝʥʘʭ ʧʝʨʝʤʝʥʥʳʭ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʪʦʣʴʢʦ 

ʙʫʢʚʳ, ʮʠʬʨʳ ʠʣʠ ʩʠʤʚʦʣʳ ʧʦʜʯʝʨʢʠʚʘʥʠʷ 
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2.6.3. ɺʳʚʦʜ ʥʝʩʢʦʣʴʢʠʭ ʟʥʘʯʝʥʠʡ ʧʨʠ ʧʦʤʦʱʠ ʬʫʥʢʮʠʠ print 

Python ʧʦʟʚʦʣʷʝʪ ʚʳʚʦʜʠʪʴ ʥʝʩʢʦʣʴʢʦ ʟʥʘʯʝʥʠʡ ʦʜʥʠʤ ʚʳʟʦʚʦʤ ʬʫʥʢʮʠʠ 

print. ʈʘʩʩʤʦʪʨʠʤ ʧʨʦʛʨʘʤʤʫ: 

ʀʩʭʦʜʥʳʡ ʢʦʜ ʧʨʦʛʨʘʤʤʳ: 

room = 507  

print ƽʎȽ ɟɒɧɠɘɥɣɮ ɔ ɜɠɞɟɒɤɗ ɟɠɞɗɢʎƾ 

print ( room)  

 

ɺʳʚʦʜ ʧʨʦʛʨʘʤʳ: 

Ƚ ɟɒɧɠɘɥɣɮ ɔ ɜɠɞɟɒɤɗ ɟɠɞɗɢ 

507 

 

ʅʘ ʩʘʤʦʤ ʜʝʣʝ ʥʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʚʘ ʚʳʟʦʚʘ ʬʫʥʢʮʠʠ 

print: 

ʀʩʭʦʜʥʳʡ ʢʦʜ ʧʨʦʛʨʘʤʤʳ: 

room = 507  

print ƽʎȽ ɟɒɧɠɘɥɣɮ ɔ ɜɠɞɟɒɤɗ ɟɠɞɗɢʎƗ room)  

 

ɺʳʚʦʜ ʧʨʦʛʨʘʤʳ: 

Ƚ ɟɒɧɠɘɥɣɮ ɔ ɜɠɞɟɒɤɗ ɟɠɞɗɢ ʪʣʬ 

 

ɺ ʩʪʨʦʢʝ 2 ʤʳ ʧʝʨʝʜʘʣʠ ʚ ʬʫʥʢʮʠʶ print ʜʚʘ ʘʨʛʫʤʝʥʪʘ: ʧʝʨʚʳʡ ʘʨʛʫʤʝʥʪ 

ï ʵʪʦ ʩʪʨʦʢʦʚʳʡ ʣʠʪʝʨʘʣ ʎȽ ɟɒɧɠɘɥɣɮ ɔ ɜɠɞɟɒɤɗ ɟɠɞɗɢʎ, ʚʪʦʨʦʡ ʘʨʛʫʤʝʥʪ ï 

ʧʝʨʝʤʝʥʥʘʷ room. ɺʦ ʚʨʝʤʷ ʠʩʧʦʣʥʝʥʠʷ ʬʫʥʢʮʠʷ print ʚʳʚʝʣʘ ʟʥʘʯʝʥʠʷ ʵʪʠʭ 

ʘʨʛʫʤʝʥʪʦʚ ʚ ʪʦʤ ʧʦʨʷʜʢʝ, ʚ ʢʘʢʦʤ ʤʳ ʠʭ ʧʝʨʝʜʘʣʠ ʬʫʥʢʮʠʠ. ʆʙʨʘʪʠʪʝ 

ʚʥʠʤʘʥʠʝ, ʯʪʦ ʬʫʥʢʮʠʷ print ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʥʘʧʝʯʘʪʘʣʘ ʧʨʦʙʝʣ, ʨʘʟʜʝʣʷʶʱʠʡ 

ʟʥʘʯʝʥʠʷ. ʂʦʛʜʘ ʚ ʬʫʥʢʮʠʶ print ʧʝʨʝʜʘʶʪʩʷ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʘʨʛʫʤʝʥʪʳ 

(ʯʝʨʝʟ ʟʘʧʷʪʫʶ), ʧʨʠ ʠʭ ʚʳʚʦʜʝ ʦʥʠ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʦʪʜʝʣʷʶʪʩʷ ʧʨʦʙʝʣʦʤ. 
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2.6.4. ʇʦʚʪʦʨʥʦʝ ʧʨʠʩʚʘʠʚʘʥʠʝ ʟʥʘʯʝʥʠʡ ʧʝʨʝʤʝʥʥʳʤ 

ʇʝʨʝʤʝʥʥʳʝ ʥʘʟʳʚʘʶʪʩʷ ʪʘʢ ʧʦʪʦʤʫ, ʯʪʦ ʚʦ ʚʨʝʤʷ ʨʘʙʦʪʳ ʧʨʦʛʨʘʤʤʳ 

ʦʥʠ ʤʦʛʫʪ ʩʩʳʣʘʪʴʩʷ ʥʘ ʨʘʟʥʳʝ ʟʥʘʯʝʥʠʷ. ʂʦʛʜʘ ʧʝʨʝʤʝʥʥʦʡ ʧʨʠʩʚʘʠʚʘʝʪʩʷ 

ʟʥʘʯʝʥʠʝ, ʦʥʘ ʙʫʜʝʪ ʩʩʳʣʘʪʴʩʷ ʥʘ ʵʪʦ ʟʥʘʯʝʥʠʝ ʜʦ ʪʝʭ ʧʦʨ, ʧʦʢʘ ʝʡ ʥʝ ʙʫʜʝʪ 

ʧʨʠʩʚʦʝʥʦ ʜʨʫʛʦʝ ʟʥʘʯʝʥʠʝ. ʅʘʧʨʠʤʝʨ, ʚ ʩʣʝʜʫʶʱʝʡ ʧʨʦʛʨʘʤʤʝ ʠʥʩʪʨʫʢʮʠʷ ʚ 

ʩʪʨʦʢʝ 3 ʩʦʟʜʘʝʪ ʧʝʨʝʤʝʥʥʫʶ ʩ ʠʤʝʥʝʤ roubles ʠ ʧʨʠʩʚʘʠʚʘʝʪ ʝʡ ʟʥʘʯʝʥʠʝ 2.75 

(ʚʝʨʭʥʷʷ ʯʘʩʪʴ ʨʠʩ. 2.7).  

 

 

 
ʈʠʩʫʥʦʢ 2.7 ï ʇʦʚʪʦʨʥʦʝ ʧʨʠʩʚʦʝʥʠʝ ʟʥʘʯʝʥʠʷ ʧʝʨʝʤʝʥʥʦʡ ʚ ʧʨʦʛʨʘʤʤʝ 

 

ɿʘʪʝʤ ʠʥʩʪʨʫʢʮʠʷ ʚ ʩʪʨʦʢʝ 7 ʧʨʠʩʚʘʠʚʘʝʪ ʧʝʨʝʤʝʥʥʦʡ roubles ʜʨʫʛʦʝ 

ʟʥʘʯʝʥʠʝ ï 99.95. ɺ ʥʠʞʥʝʡ ʯʘʩʪʠ ʨʠʩ. 2.7 ʧʦʢʘʟʘʥʦ, ʢʘʢ ʵʪʦ ʠʟʤʝʥʷʝʪ 

ʧʝʨʝʤʝʥʥʫʶ roubles. ʉʪʘʨʦʝ ʟʥʘʯʝʥʠʝ 2.75 ʧʦ-ʧʨʝʞʥʝʤʫ ʥʘʭʦʜʠʪʩʷ ʚ ʧʘʤʷʪʠ 

ʢʦʤʧʴʶʪʝʨʘ, ʥʦ ʦʥʦ ʙʦʣʴʰʝ ʥʝ ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ, ʧʦʪʦʤʫ ʯʪʦ ʥʘ ʥʝʛʦ 

ʧʝʨʝʤʝʥʥʘʷ ʥʝ ʩʩʳʣʘʝʪʩʷ. ʂʦʛʜʘ ʧʝʨʝʤʝʥʥʘʷ ʙʦʣʴʰʝ ʥʝ ʩʩʳʧʘʝʪʩʷ ʥʘ ʟʥʘʯʝʥʠʝ 

ʚ ʧʘʤʷʪʠ, ʠʥʪʝʨʧʨʝʪʘʪʦʨ Python ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʝʛʦ ʫʜʘʣʷʝʪ ʠʟ ʧʘʤʷʪʠ 

ʧʦʩʨʝʜʩʪʚʦʤ ʧʨʦʮʝʜʫʨʳ, ʢʦʪʦʨʘʷ ʥʘʟʳʚʘʝʪʩʷ ʩʙʦʨʱʠʢʦʤ ʤʫʩʦʨʘ. 
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2.6.5.ʏʠʩʣʦʚʳʝ ʪʠʧʳ ʜʘʥʥʳʭ ʠ ʯʠʩʣʦʚʳʝ ʣʠʪʝʨʘʣʳ 

ɼʣʷ ʭʨʘʥʝʥʠʷ ʚʝʱʝʩʪʚʝʥʥʳʭ ʯʠʩʝʣ (ʯʠʩʝʣ ʩ ʜʨʦʙʥʦʡ ʯʘʩʪʴʶ) 

ʢʦʤʧʴʶʪʝʨʳ ʠʩʧʦʣʴʟʫʶʪ ʧʨʠʝʤ, ʢʦʪʦʨʳʡ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʭʨʘʥʝʥʠʷ ʮʝʣʳʭ ʯʠʩʝʣ. 

ʄʘʣʦ ʪʦʛʦ, ʯʪʦ ʵʪʦʪ ʪʠʧ ʯʠʩʝʣ ʭʨʘʥʠʪʩʷ ʚ ʧʘʤʷʪʠ ʧʦ-ʜʨʫʛʦʤʫ, ʥʦ ʠ 

ʘʥʘʣʦʛʠʯʥʳʝ ʦʧʝʨʘʮʠʠ ʩ ʥʠʤʠ ʪʦʞʝ ʚʳʧʦʣʥʷʶʪʩʷ ʠʥʘʯʝ. 

ʇʦʩʢʦʣʴʢʫ ʨʘʟʥʳʝ ʪʠʧʳ ʯʠʩʝʣ ʭʨʘʥʷʪʩʷ ʠ ʦʙʨʘʙʘʪʳʚʘʶʪʩʷ ʧʦ-ʨʘʟʥʦʤʫ, ʚ 

Python ʠʩʧʦʣʴʟʫʶʪʩʷ ʪʠʧʳ ʜʘʥʥʳʭ ʩ ʮʝʣʴʶ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʟʥʘʯʝʥʠʡ ʚ 

ʦʧʝʨʘʪʠʚʥʦʡ ʧʘʤʷʪʠ. ʂʦʛʜʘ ʚ ʦʧʝʨʘʪʠʚʥʦʡ ʧʘʤʷʪʠ ʭʨʘʥʠʪʩʷ ʮʝʣʦʝ ʯʠʩʣʦ, ʦʥʦ 

ʢʣʘʩʩʠʬʠʮʠʨʫʝʪʩʷ ʢʘʢ int , ʘ ʢʦʛʜʘ ʚ ʧʘʤʷʪʠ ʭʨʘʥʠʪʩʷ ʚʝʱʝʩʪʚʝʥʥʦʝ ʯʠʩʣʦ, ʦʥʦ 

ʢʣʘʩʩʠʬʠʮʠʨʫʝʪʩʷ ʢʘʢ float . 

ʀʥʪʝʨʧʨʝʪʘʪʦʨ Python ʦʧʨʝʜʝʣʷʝʪ ʫ ʯʠʩʣʘ ʪʠʧ ʜʘʥʥʳʭ. ɺ ʥʝʩʢʦʣʴʢʠʭ 

ʧʨʠʚʝʜʝʥʥʳʭ ʨʘʥʝʝ ʧʨʦʛʨʘʤʤʘʭ ʯʠʩʣʦʚʳʝ ʜʘʥʥʳʝ ʟʘʧʠʩʘʥʳ ʚʥʫʪʨʠ 

ʧʨʦʛʨʘʤʤʥʦʛʦ ʢʦʜʘ. ʅʘʧʨʠʤʝʨ, ʚ ʧʨʠʚʝʜʝʥʥʦʡ ʥʠʞʝ ʠʥʩʪʨʫʢʮʠʠ ʟʘʧʠʩʘʥʦ 

ʯʠʩʣʦ 503: 

room = 503  

ʕʪʘ ʠʥʩʪʨʫʢʮʠʷ ʧʨʠʚʦʜʠʪ ʢ ʪʦʤʫ, ʯʪʦ ʟʥʘʯʝʥʠʝ 503 ʩʦʭʨʘʥʷʝʪʩʷ ʚ 

ʦʧʝʨʘʪʠʚʥʦʡ ʧʘʤʷʪʠ, ʠ ʧʝʨʝʤʝʥʥʘʷ room ʥʘʯʠʥʘʝʪ ʩʩʳʣʘʪʴʩʷ ʥʘ ʵʪʦ ʟʥʘʯʝʥʠʝ. 

ɺ ʧʨʠʚʝʜʝʥʥʦʡ ʥʠʞʝ ʠʥʩʪʨʫʢʮʠʠ ʟʘʧʠʩʘʥʦ ʯʠʩʣʦ 2.75: 

roubles  = 2.75  

ʕʪʘ ʠʥʩʪʨʫʢʮʠʷ ʧʨʠʚʦʜʠʪ ʢ ʪʦʤʫ, ʯʪʦ ʟʥʘʯʝʥʠʝ 2.75 ʩʦʭʨʘʥʷʝʪʩʷ ʚ 

ʦʧʝʨʘʪʠʚʥʦʡ ʧʘʤʷʪʠ, ʠ ʧʝʨʝʤʝʥʥʘʷ roubles ʥʘʯʠʥʘʝʪ ʩʩʳʣʘʪʴʩʷ ʥʘ ʵʪʦ 

ʟʥʘʯʝʥʠʝ. ʏʠʩʣʦ, ʢʦʪʦʨʦʝ ʟʘʧʠʩʘʥʦ ʚ ʢʦʜʝ ʧʨʦʛʨʘʤʤʳ, ʥʘʟʳʚʘʝʪʩʷ ʯʠʩʣʦʚʳʤ 

ʣʠʪʝʨʘʣʦʤ. 

ʂʦʛʜʘ ʠʥʪʝʨʧʨʝʪʘʪʦʨ Python ʩʯʠʪʳʚʘʝʪ ʯʠʩʣʦʚʦʡ ʣʠʪʝʨʘʣ ʚ ʢʦʜʝ 

ʧʨʦʛʨʘʤʤʳ, ʦʥ ʦʧʨʝʜʝʣʷʝʪ ʝʛʦ ʪʠʧ ʜʘʥʥʳʭ ʩʦʛʣʘʩʥʦ ʩʣʝʜʫʶʱʠʤ ʧʨʘʚʠʣʘʤ: 

ǅ ʯʠʩʣʦʚʦʡ ʣʠʪʝʨʘʣ, ʢʦʪʦʨʳʡ ʟʘʧʠʩʘʥ ʚ ʚʠʜʝ ʮʝʣʦʛʦ ʯʠʩʣʘ ʙʝʟ 

ʜʝʩʷʪʠʯʥʦʡ ʪʦʯʢʠ, ʠʤʝʝʪ ʮʝʣʦʯʠʩʣʝʥʥʳʡ ʪʠʧ int, ʥʘʧʨʠʤʝʨ 7,124 ʠ -9; 

ǅ ʯʠʩʣʦʚʦʡ ʣʠʪʝʨʘʣ, ʢʦʪʦʨʳʡ ʟʘʧʠʩʘʥ ʩ ʜʝʩʷʪʠʯʥʦʡ ʪʦʯʢʦʡ, ʠʤʝʝʪ 

ʚʝʱʝʩʪʚʝʥʥʳʡ ʪʠʧ float, ʥʘʧʨʠʤʝʨ 1.5, -3.14159 ʠ 5.0. 
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ʊʘʢ, ʚ ʧʨʠʚʝʜʝʥʥʦʡ ʜʘʣʝʝ ʠʥʩʪʨʫʢʮʠʠ ʟʥʘʯʝʥʠʝ 503 ʩʦʭʨʘʥʷʝʪʩʷ ʚ 

ʧʘʤʷʪʠ ʢʘʢ int: 

room =503 

ɸ ʜʨʫʛʘʷ ʠʥʩʪʨʫʢʮʠʷ ʧʨʠʚʦʜʠʪ ʢ ʪʦʤʫ, ʯʪʦ ʟʥʘʯʝʥʠʝ 2.75 ʩʦʭʨʘʥʷʝʪʩʷ ʚ 

ʧʘʤʷʪʠ ʢʘʢ float: 

roubles  = 2.75  

ʂʦʛʜʘ ʟʥʘʯʝʥʠʝ ʩʦʭʨʘʥʷʝʪʩʷ ʚ ʦʧʝʨʘʪʠʚʥʦʡ ʧʘʤʷʪʠ, ʦʯʝʥʴ ʚʘʞʥʦ 

ʧʦʥʠʤʘʪʴ, ʦ ʟʥʘʯʝʥʠʠ ʢʘʢʦʛʦ ʪʠʧʘ ʜʘʥʥʳʭ ʠʜʝʪ ʨʝʯʴ. ɼʣʷ ʫʩʪʘʥʦʚʣʝʥʠʷ ʪʠʧʘ 

ʧʝʨʝʤʝʥʥʦʡ ʤʦʞʥʦ ʚʦʩʧʦʣʴʟʦʚʘʪʴʩʷ ʚʩʪʨʦʝʥʥʦʡ ʬʫʥʢʮʠʝʡ type . 

 

 

ɺ ʜʦʧʦʣʥʝʥʠʝ ʢ ʮʝʣʦʯʠʩʣʝʥʥʳʤ ʪʠʧʘʤ ʜʘʥʥʳʭ int ʠ ʚʝʱʝʩʪʚʝʥʥʳʤ 

ʪʠʧʘʤ ʜʘʥʥʳʭ float, Python ʠʤʝʝʪ ʪʠʧ ʜʘʥʥʳʭ str, ʢʦʪʦʨʳʡ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ 

ʭʨʘʥʝʥʠʷ ʚ ʦʧʝʨʘʪʠʚʥʦʡ ʧʘʤʷʪʠ ʩʪʨʦʢʦʚʳʭ ʜʘʥʥʳʭ: 

 

2.6.6. ʇʦʚʪʦʨʥʦʝ ʧʨʠʩʚʦʝʥʠʝ ʧʝʨʝʤʝʥʥʦʡ ʟʥʘʯʝʥʠʷ ʜʨʫʛʦʛʦ ʪʠʧʘ 

ʉʣʝʜʫʝʪ ʫʯʠʪʳʚʘʪʴ, ʯʪʦ ʚ Python ʧʝʨʝʤʝʥʥʘʷ ï ʵʪʦ ʧʨʦʩʪʦ ʠʤʷ, ʢʦʪʦʨʦʝ 

ʩʩʳʣʘʝʪʩʷ ʥʘ ʧʦʨʮʠʶ ʜʘʥʥʳʭ ʚ ʦʧʝʨʘʪʠʚʥʦʡ ʧʘʤʷʪʠ. ʕʪʦʪ ʤʝʭʘʥʠʟʤ ʫʧʨʦʱʘʝʪ 

ʚʘʤ, ʧʨʦʛʨʘʤʤʠʩʪʫ, ʭʨʘʥʝʥʠʝ ʠ ʧʦʣʫʯʝʥʠʝ ʜʘʥʥʳʭ. ʀʥʪʝʨʧʨʝʪʘʪʦʨ Python 

ʦʪʩʣʝʞʠʚʘʝʪ ʩʦʟʜʘʚʘʝʤʳʝ ʚʘʤʠ ʠʤʝʥʘ ʧʝʨʝʤʝʥʥʳʭ ʠ ʧʦʨʮʠʠ ʜʘʥʥʳʭ, ʥʘ 

ʢʦʪʦʨʳʝ ʵʪʠ ʠʤʝʥʘ ʧʝʨʝʤʝʥʥʳʭ ʩʩʳʣʘʶʪʩʷ. ɺʩʷʢʠʡ ʨʘʟ, ʢʦʛʜʘ ʥʝʦʙʭʦʜʠʤʦ 
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ʧʦʣʫʯʠʪʴ ʦʜʥʫ ʠʟ ʵʪʠʭ ʧʦʨʮʠʡ ʜʘʥʥʳʭ, ʧʨʦʩʪʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʠʤʷ ʧʝʨʝʤʝʥʥʦʡ, 

ʢʦʪʦʨʦʝ ʥʘ ʵʪʫ ʧʦʨʮʠʶ ʩʩʳʣʘʝʪʩʷ. 

ʇʝʨʝʤʝʥʥʘʷ ʚ Python ʤʦʞʝʪ ʩʩʳʣʘʪʴʩʷ ʥʘ ʟʥʘʯʝʥʠʷ ʣʶʙʦʛʦ ʪʠʧʘ. ʇʦʩʣʝ 

ʪʦʛʦ ʢʘʢ ʧʝʨʝʤʝʥʥʦʡ ʧʨʠʩʚʦʝʥʦ ʟʥʘʯʝʥʠʝ ʦʜʥʦʛʦ ʪʠʧʘ, ʝʡ ʤʦʞʥʦ ʟʘʥʦʚʦ 

ʧʨʠʩʚʦʠʪʴ ʟʥʘʯʝʥʠʝ ʜʨʫʛʦʛʦ ʪʠʧʘ. ʈʘʩʩʤʦʪʨʠʤ ʧʨʠʤʝʨ: 

 

 

2.6.7. ɺʚʦʜ ʜʘʥʥʳʭ 

ɹʦʣʴʰʠʥʩʪʚʦ ʧʨʦʛʨʘʤʤ, ʚʳʧʦʣʥʷʝʤʳʭ ʣʦʢʘʣʴʥʦ, ʜʦʣʞʥʳ ʙʫʜʫʪ ʯʠʪʘʪʴ 

ʚʭʦʜʥʳʝ ʜʘʥʥʳʝ ʠ ʟʘʪʝʤ ʚʳʧʦʣʥʷʪʴ ʩ ʥʠʤʠ ʦʧʝʨʘʮʠʶ. ʄʦʞʥʦ ʧʨʝʜʦʩʪʘʚʠʪʴ 

ʧʦʣʴʟʦʚʘʪʝʣʶ ʧʨʘʚʦ ʚʚʦʜʠʪʴ ʧʝʨʝʤʝʥʥʳʝ ʩ ʢʣʘʚʠʘʪʫʨʳ. ʂʦʛʜʘ ʧʨʦʛʨʘʤʤʘ 

ʩʯʠʪʳʚʘʝʪ ʜʘʥʥʳʝ ʩ ʢʣʘʚʠʘʪʫʨʳ, ʦʥʘ ʦʙʳʯʥʦ ʩʦʭʨʘʥʷʝʪ ʠʭ ʚ ʧʝʨʝʤʝʥʥʦʡ, 

ʯʪʦʙʳ ʧʦʪʦʤ ʧʨʦʛʨʘʤʤʘ ʤʦʛʣʘ ʵʪʠ ʜʘʥʥʳʝ ʠʩʧʦʣʴʟʦʚʘʪʴ. 

ɼʣʷ ʯʪʝʥʠʷ ʜʘʥʥʳʭ, ʚʚʦʜʠʤʳʭ ʩ ʢʣʘʚʠʘʪʫʨʳ, ʤʳ ʙʫʜʝʤ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʚʩʪʨʦʝʥʥʫʶ ʬʫʥʢʮʠʶ Python ï input . ʌʫʥʢʮʠʷ input  ʯʠʪʘʝʪ ʧʦʨʮʠʶ ʜʘʥʥʳʭ, 

ʢʦʪʦʨʘʷ ʙʳʣʘ ʚʚʝʜʝʥʘ ʩ ʢʣʘʚʠʘʪʫʨʳ, ʠ ʚʦʟʚʨʘʱʘʝʪ ʵʪʫ ʧʦʨʮʠʶ ʜʘʥʥʳʭ ʚ 

ʢʘʯʝʩʪʚʝ ʩʪʨʦʢʦʚʦʛʦ ʟʥʘʯʝʥʠʷ ʥʘʟʘʜ ʚ ʧʨʦʛʨʘʤʤʫ. ʌʫʥʢʮʠʠ input  ʦʙʳʯʥʦ 

ʧʨʠʤʝʥʷʶʪ ʚ ʠʥʩʪʨʫʢʮʠʠ ʧʨʠʩʚʘʠʚʘʥʠʷ, ʢʦʪʦʨʘʷ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʧʨʠʚʝʜʝʥʥʦʤʫ 

ʥʠʞʝ ʦʙʱʝʤʫ ʬʦʨʤʘʪʫ: 

ɡɗɢɗɞɗɟɟɒɱ ˮ input ƽɡɠɖɣɜɒəɜɒƾ 

ɺ ʜʘʥʥʦʤ ʬʦʨʤʘʪʝ ʧʦʜʩʢʘʟʢʘ ï ʵʪʦ ʩʪʨʦʢʦʚʳʡ ʣʠʪʝʨʘʣ, ʢʦʪʦʨʳʡ 

ʚʳʚʦʜʠʪʩʷ ʥʘ ʵʢʨʘʥ. ɽʛʦ ʧʨʝʜʥʘʟʥʘʯʝʥʠʝ ï ʜʘʪʴ ʧʦʣʴʟʦʚʘʪʝʣʶ ʫʢʘʟʘʥʠʝ ʚʚʝʩʪʠ 
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ʟʥʘʯʝʥʠʝ. ɸ ʧʝʨʝʤʝʥʥʘʷ ï ʵʪʦ ʠʤʷ ʧʝʨʝʤʝʥʥʦʡ, ʢʦʪʦʨʘʷ ʩʩʳʣʘʝʪʩʷ ʥʘ ʜʘʥʥʳʝ, 

ʚʚʝʜʝʥʥʳʝ ʥʘ ʢʣʘʚʠʘʪʫʨʝ. ɺʦʪ ʧʨʠʤʝʨ ʠʥʩʪʨʫʢʮʠʠ, ʢʦʪʦʨʘʷ ʧʨʠʤʝʥʷʝʪ 

ʬʫʥʢʮʠʶ input  ʜʣʷ ʯʪʝʥʠʷ ʜʘʥʥʳʭ ʩ ʢʣʘʚʠʘʪʫʨʳ: 

name = input ƽʎȨɒɜ Ƞɒɣ əɠɔɥɤơ ' )  

ɺʦ ʚʨʝʤʷ ʠʩʧʦʣʥʝʥʠʷ ʵʪʦʡ ʠʥʩʪʨʫʢʮʠʠ ʧʨʦʠʩʭʦʜʠʪ ʩʣʝʜʫʶʱʝʝ: 

1. ʉʪʨʦʢʘ çʂʘʢ ɺʘʩ ʟʦʚʫʪ?è ʚʳʚʦʜʠʪʩʷ ʥʘ ʵʢʨʘʥ. 

2. ʇʨʦʛʨʘʤʤʘ ʧʨʠʦʩʪʘʥʘʚʣʠʚʘʝʪ ʨʘʙʦʪʫ ʠ ʞʜʝʪ, ʢʦʛʜʘ ʧʦʣʴʟʦʚʘʪʝʣʴ 

ʚʚʝʜʝʪ ʯʪʦ-ʥʠʙʫʜʴ ʩ ʢʣʘʚʠʘʪʫʨʳ ʠ ʥʘʞʤʝʪ ʢʣʘʚʠʰʫ Enter . 

3. ʂʦʛʜʘ ʢʣʘʚʠʰʘ Enter  ʥʘʞʘʪʘ, ʥʘʙʨʘʥʥʳʝ ʜʘʥʥʳʝ ʚʦʟʚʨʘʱʘʶʪʩʷ ʚ 

ʢʘʯʝʩʪʚʝ ʩʪʨʦʢʦʚʦʛʦ ʟʥʘʯʝʥʠʷ ʠ ʧʨʠʩʚʘʠʚʘʶʪʩʷ ʧʝʨʝʤʝʥʥʦʡ name. 

ɺ ʢʘʯʝʩʪʚʝ ʜʝʤʦʥʩʪʨʘʮʠʠ ʚʟʛʣʷʥʠʪʝ ʥʘ ʧʨʠʚʝʜʝʥʥʳʡ ʥʠʞʝ 

ʠʥʪʝʨʘʢʪʠʚʥʳʡ ʩʝʘʥʩ: 

ʀʩʭʦʜʥʳʡ ʢʦʜ ʠ ʦʞʠʜʘʥʠʝ ʚʚʦʜʘ ʧʦʣʴʟʦʚʘʪʝʣʷ: 

 

 

ʈʝʟʫʣʴʪʘʪ ʨʘʙʦʪʳ ʧʨʦʛʨʘʤʤʳ: 

 

 

2.6.8. ʏʪʝʥʠʝ ʯʠʩʝʣ ʧʨʠ ʧʦʤʦʱʠ ʬʫʥʢʮʠʠ input 

ʌʫʥʢʮʠʷ input ʚʩʝʛʜʘ ʚʦʟʚʨʘʱʘʝʪ ʚʚʝʜʝʥʥʳʝ ʧʦʣʴʟʦʚʘʪʝʣʝʤ ʜʘʥʥʳʝ ʢʘʢ 

ʩʪʨʦʢʦʚʳʝ, ʜʘʞʝ ʝʩʣʠ ʧʦʣʴʟʦʚʘʪʝʣʴ ʚʚʦʜʠʪ ʯʠʩʣʦʚʳʝ ʟʥʘʯʝʥʠʷ. ʅʘʧʨʠʤʝʨ, 

ʧʨʝʜʧʦʣʦʞʠʤ, ʯʪʦ ʚʳ ʚʳʟʳʚʘʝʪʝ ʬʫʥʢʮʠʶ input, ʥʘʙʠʨʘʝʪʝ ʯʠʩʣʦ 72 ʠ 

ʥʘʞʠʤʘʝʪʝ ʢʣʘʚʠʰʫ <Enter>. ɺʦʟʚʨʘʱʝʥʥʦʝ ʠʟ ʬʫʥʢʮʠʠ input ʟʥʘʯʝʥʠʝ ʙʫʜʝʪ 

ʩʪʨʦʢʦʚʳʤ (' 72' , ʘ ʥʝ 72). ʄʦʞʝʪ ʚʦʟʥʠʢʥʫʪʴ ʧʨʦʙʣʝʤʘ, ʝʩʣʠ ʚʳ ʟʘʭʦʪʠʪʝ 
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ʠʩʧʦʣʴʟʦʚʘʪʴ ʵʪʦ ʟʥʘʯʝʥʠʝ ʚ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʦʧʝʨʘʮʠʠ. ʄʘʪʝʤʘʪʠʯʝʩʢʠʝ 

ʦʧʝʨʘʮʠʠ ʤʦʛʫʪ ʚʳʧʦʣʥʷʪʴʩʷ ʪʦʣʴʢʦ ʩ ʯʠʩʣʦʚʳʤʠ ʟʥʘʯʝʥʠʷʤʠ, ʘ ʥʝ 

ʩʪʨʦʢʦʚʳʤʠ. 

ɺ Python ʠʤʝʶʪʩʷ ʚʩʪʨʦʝʥʥʳʝ ʬʫʥʢʮʠʠ ʜʣʷ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ, ʠʣʠ 

ʢʦʥʚʝʨʪʘʮʠʠ, ʩʪʨʦʢʦʚʦʛʦ ʪʠʧʘ ʚ ʯʠʩʣʦʚʦʡ. ɺ ʪʘʙʣ. 2.2 ʧʨʠʚʝʜʝʥʳ ʜʚʝ ʪʘʢʠʝ 

ʬʫʥʢʮʠʠ. 

ʊʘʙʣʠʮʘ 2.2 ï ʌʫʥʢʮʠʠ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʜʘʥʥʳʭ 

ʌʫʥʢʮʠʷ ʆʧʠʩʘʥʠʝ 

int(ʟʥʘʯʝʥʠʝ) ɺ ʬʫʥʢʮʠʶ int() ʧʝʨʝʜʘʝʪʩʷ ʘʨʛʫʤʝʥʪ, ʠ ʦʥʘ ʚʦʟʚʨʘʱʘʝʪ ʟʥʘʯʝʥʠʝ 

ʘʨʛʫʤʝʥʪʘ, ʧʨʝʦʙʨʘʟʦʚʘʥʥʦʝ ʚ ʮʝʣʦʯʠʩʣʝʥʥʳʡ ʪʠʧ int 

float(ʟʥʘʯʝʥʠʝ) ɺ ʬʫʥʢʮʠʶ float() ʧʝʨʝʜʘʝʪʩʷ ʘʨʛʫʤʝʥʪ, ʠ ʦʥʘ ʚʦʟʚʨʘʱʘʝʪ ʟʥʘʯʝʥʠʝ 

ʘʨʛʫʤʝʥʪʘ, ʧʨʝʦʙʨʘʟʦʚʘʥʥʦʝ ʚ ʚʝʱʝʩʪʚʝʥʥʳʡ ʪʠʧ float 

 

ʇʨʝʜʧʦʣʦʞʠʤ, ʯʪʦ ʚʳ ʧʠʰʝʪʝ ʧʨʦʛʨʘʤʤʫ ʨʘʩʯʝʪʘ ʟʘʨʘʙʦʪʥʦʡ ʧʣʘʪʳ ʠ 

ʭʦʪʠʪʝ ʧʦʣʫʯʠʪʴ ʢʦʣʠʯʝʩʪʚʦ ʯʘʩʦʚ, ʢʦʪʦʨʦʝ ʧʦʣʴʟʦʚʘʪʝʣʴ ʦʪʨʘʙʦʪʘʣ. 

ɺʟʛʣʷʥʠʪʝ ʥʘ ʧʨʠʚʝʜʝʥʥʳʡ ʥʠʞʝ ʬʨʘʛʤʝʥʪ ʧʨʦʛʨʘʤʤʥʦʛʦ ʢʦʜʘ: 

string _value  = input ƽʎȯɜɠɝɮɜɠ ɩɒɣɠɔ Ƞɭ ɠɤɢɒɓɠɤɒɝɚơ ')  

hours  = int ( string _value )  

ʇʝʨʚʘʷ ʠʥʩʪʨʫʢʮʠʷ ʧʦʣʫʯʘʝʪ ʦʪ ʧʦʣʴʟʦʚʘʪʝʣʷ ʢʦʣʠʯʝʩʪʚʦ ʯʘʩʦʚ ʠ 

ʧʨʠʩʚʘʠʚʘʝʪ ʝʛʦ ʟʥʘʯʝʥʠʝ ʩʪʨʦʢʦʚʦʡ ʧʝʨʝʤʝʥʥʦʡ string _value . ɺʪʦʨʘʷ 

ʠʥʩʪʨʫʢʮʠʷ ʚʳʟʳʚʘʝʪ ʬʫʥʢʮʠʶ int( ), ʧʝʨʝʜʘʚʘʷ string _value  ʚ ʢʘʯʝʩʪʚʝ 

ʘʨʛʫʤʝʥʪʘ. ɿʥʘʯʝʥʠʝ, ʥʘ ʢʦʪʦʨʦʝ ʩʩʳʣʘʝʪʩʷ string _value , ʧʨʝʦʙʨʘʟʫʝʪʩʷ ʚ 

ʮʝʣʦʯʠʩʣʝʥʥʦʝ int ʠ ʧʨʠʩʚʘʠʚʘʝʪʩʷ ʧʝʨʝʤʝʥʥʦʡ hours . 

ʕʪʦʪ ʧʨʠʤʝʨ ʠʣʣʶʩʪʨʠʨʫʝʪ ʧʨʠʝʤ ʨʘʙʦʪʳ ʩ ʬʫʥʢʮʠʝʡ int( ), ʦʜʥʘʢʦ ʦʥ 

ʥʝ ʵʬʬʝʢʪʠʚʝʥ, ʧʦʪʦʤʫ ʯʪʦ ʩʦʟʜʘʝʪ ʜʚʝ ʧʝʨʝʤʝʥʥʳʝ: ʦʜʥʫ ʜʣʷ ʭʨʘʥʝʥʠʷ 

ʩʪʨʦʢʦʚʦʛʦ ʟʥʘʯʝʥʠʷ, ʢʦʪʦʨʦʝ ʚʦʟʚʨʘʱʘʝʪʩʷ ʠʟ ʬʫʥʢʮʠʠ input( ), ʘ ʜʨʫʛʫʶ ʜʣʷ 

ʭʨʘʥʝʥʠʷ ʮʝʣʦʯʠʩʣʝʥʥʦʛʦ ʟʥʘʯʝʥʠʷ, ʢʦʪʦʨʦʝ ʚʦʟʚʨʘʱʘʝʪʩʷ ʠʟ ʬʫʥʢʮʠʠ int( ). 

ʇʨʠʚʝʜʝʥʥʳʡ ʥʠʞʝ ʬʨʘʛʤʝʥʪ ʢʦʜʘ ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʦʧʪʠʤʘʣʴʥʳʡ ʧʦʜʭʦʜ. ɿʜʝʩʴ 

ʦʜʥʘ-ʝʜʠʥʩʪʚʝʥʥʘʷ ʠʥʩʪʨʫʢʮʠʷ ʜʝʣʘʝʪ ʚʩʶ ʨʘʙʦʪʫ, ʢʦʪʦʨʫʶ ʨʘʥʝʝ ʜʝʣʘʣʠ ʜʚʝ 

ʧʨʠʚʝʜʝʥʥʳʝ ʚʳʰʝ ʠʥʩʪʨʫʢʮʠʠ, ʠ ʦʥʘ ʩʦʟʜʘʝʪ ʚʩʝʛʦ ʦʜʥʫ ʧʝʨʝʤʝʥʥʫʶ: 

hours  = int ( input ƽʎȯɜɠɝɮɜɠ ɩɒɣɠɔ Ƞɭ ɡɢɠɢɒɓɠɤɒɝɚơ '))  
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ʕʪʘ ʠʥʩʪʨʫʢʮʠʷ ʠʩʧʦʣʴʟʫʝʪ ʚʳʟʦʚ ʚʣʦʞʝʥʥʦʡ ʬʫʥʢʮʠʠ. ɿʥʘʯʝʥʠʝ, 

ʢʦʪʦʨʦʝ ʚʦʟʚʨʘʱʘʝʪʩʷ ʠʟ ʬʫʥʢʮʠʠ input( ), ʧʝʨʝʜʘʝʪʩʷ ʚ ʢʘʯʝʩʪʚʝ ʘʨʛʫʤʝʥʪʘ ʚ 

ʬʫʥʢʮʠʶ int( ). ɺʦʪ ʢʘʢ ʵʪʦ ʨʘʙʦʪʘʝʪ: 

1. ʀʥʩʪʨʫʢʮʠʷ ʚʳʟʳʚʘʝʪ ʬʫʥʢʮʠʶ input (  ), ʯʪʦʙʳ ʧʦʣʫʯʠʪʴ 

ʟʥʘʯʝʥʠʝ, ʚʚʦʜʠʤʦʝ ʩ ʢʣʘʚʠʘʪʫʨʳ. 

2. ɿʥʘʯʝʥʠʝ, ʚʦʟʚʨʘʱʘʝʤʦʝ ʠʟ ʬʫʥʢʮʠʠ input (  )  (ʪ. ʝ. ʩʪʨʦʢʦʚʦʝ), 

ʧʝʨʝʜʘʝʪʩʷ ʚ ʢʘʯʝʩʪʚʝ ʘʨʛʫʤʝʥʪʘ ʚ ʬʫʥʢʮʠʶ int (  ) . 

3. ʎʝʣʦʯʠʩʣʝʥʥʦʝ ʟʥʘʯʝʥʠʝ int, ʚʦʟʚʨʘʱʘʝʤʦʝ ʠʟ ʬʫʥʢʮʠʠ int (  ) , 

ʧʨʠʩʚʘʠʚʘʝʪʩʷ ʧʝʨʝʤʝʥʥʦʡ hours . 

ʇʦʩʣʝ ʠʩʧʦʣʥʝʥʠʷ ʵʪʦʡ ʠʥʩʪʨʫʢʮʠʠ ʧʝʨʝʤʝʥʥʦʡ hours  ʙʫʜʝʪ ʧʨʠʩʚʦʝʥʦ 

ʚʚʝʜʝʥʥʦʝ ʩ ʢʣʘʚʠʘʪʫʨʳ ʟʥʘʯʝʥʠʝ, ʧʨʝʦʙʨʘʟʦʚʘʥʥʦʝ ʚ ʮʝʣʦʯʠʩʣʝʥʥʦʝ int . 

ʈʘʩʩʤʦʪʨʠʤ ʝʱʝ ʦʜʠʥ ʧʨʠʤʝʨ. ʇʨʝʜʧʦʣʦʞʠʤ, ʯʪʦ ʚʳ ʭʦʪʠʪʝ ʧʦʣʫʯʠʪʴ ʦʪ 

ʧʦʣʴʟʦʚʘʪʝʣʷ ʧʦʯʘʩʦʚʫʶ ʩʪʘʚʢʫ ʦʧʣʘʪʳ ʪʨʫʜʘ. ʇʨʠʚʝʜʝʥʥʘʷ ʥʠʞʝ ʠʥʩʪʨʫʢʮʠʷ 

ʧʨʝʜʣʘʛʘʝʪ ʧʦʣʴʟʦʚʘʪʝʣʶ ʚʚʝʩʪʠ ʵʪʦ ʟʥʘʯʝʥʠʝ ʩ ʢʣʘʚʠʘʪʫʨʳ, ʧʨʝʦʙʨʘʟʫʝʪ ʵʪʦ 

ʟʥʘʯʝʥʠʝ ʚ ʚʝʱʝʩʪʚʝʥʥʦʝ float  ʠ ʧʨʠʩʚʘʠʚʘʝʪ ʝʛʦ ʧʝʨʝʤʝʥʥʦʡ pay_rate : 

pay_rate  = float ( input ( ' Ȩɒɜɒɱ ɡɠɩɒɣɠɔɒɱ ɣɤɒɔɜɒ ɠɡɝɒɤɭ ɤɢɥɖɒơ ' ))  

 

2.7. ɺʳʧʦʣʥʝʥʠʝ ʨʘʩʯʝʪʦʚ 

Python ʠʤʝʝʪ ʤʥʦʛʦ ʦʧʝʨʘʪʦʨʦʚ, ʢʦʪʦʨʳʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ 

ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʨʘʩʯʝʪʦʚ. 

ɹʦʣʴʰʠʥʩʪʚʦ ʨʝʘʣʴʥʦ ʩʫʱʝʩʪʚʫʶʱʠʭ ʘʣʛʦʨʠʪʤʦʚ ʪʨʝʙʫʝʪ, ʯʪʦʙʳ 

ʚʳʧʦʣʥʷʣʠʩʴ ʨʘʩʯʝʪʳ. ʀʥʩʪʨʫʤʝʥʪʘʤʠ ʧʨʦʛʨʘʤʤʠʩʪʘ ʜʣʷ ʨʘʩʯʝʪʦʚ ʷʚʣʷʶʪʩʷ 

ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʦʧʝʨʘʪʦʨʳ. ɺ ʪʘʙʣ. 2.3 ʧʝʨʝʯʠʩʣʝʥʳ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ 

ʦʧʝʨʘʪʦʨʳ, ʢʦʪʦʨʳʝ ʠʤʝʶʪʩʷ ʚ ʷʟʳʢʝ Python. 

ʊʘʙʣʠʮʘ 2.3 ï ʄʘʪʝʤʘʪʠʯʝʩʢʠʝ ʦʧʝʨʘʪʦʨʳ 

ʆʧʝʨʘʪʦʨ ʆʧʠʩʘʥʠʝ 

x + y ʉʣʦʞʝʥʠʝ 

x ï y ɺʳʯʠʪʘʥʠʝ  

x * y ʋʤʥʦʞʝʥʠʝ 

x / y ɼʝʣʝʥʠʝ 

x // y ʎʝʣʦʯʠʩʣʝʥʥʦʝ ʜʝʣʝʥʠʝ 
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x ** y  ɺʦʟʚʝʜʝʥʠʝ ʚ ʩʪʝʧʝʥʴ (x ʚ ʩʪʝʧʝʥʴ y) 

x % y ʆʩʪʘʪʦʢ ʦʪ ʜʝʣʝʥʠʷ x ʥʘ y 

ïx ʋʥʘʨʥʳʡ ʤʠʥʫʩ 

+x ʋʥʘʨʥʳʡ ʧʣʶʩ 

 

ɿʥʘʯʝʥʠʷ ʩʧʨʘʚʘ ʠ ʩʣʝʚʘ ʦʪ ʦʧʝʨʘʪʦʨʦʚ ʥʘʟʳʚʘʶʪʩʷ ʦʧʝʨʘʥʜʘʤʠ. 

ʆʧʝʨʘʪʦʨʳ ʧʦʟʚʦʣʷʶʪ ʧʨʦʠʟʚʦʜʠʪʴ ʚʳʯʠʩʣʝʥʠʷ ʢʘʢ ʩ ʣʠʪʝʨʘʤʠ, ʪʘʢ ʠ ʩ 

ʧʝʨʝʤʝʥʥʳʤʠ. 

ʇʨʠʤʝʨ: 

 

ɺ ʧʨʝʜʩʪʘʚʣʝʥʥʦʤ ʣʠʩʪʠʥʛʝ ʚ ʩʪʨʦʢʘʭ 8 ʠ 10 ʧʨʦʠʟʚʦʜʠʪʩʷ ʚʳʯʠʩʣʝʥʠʝ 

ʠʪʦʛʦʚʦʡ ʚʳʧʣʘʪʳ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʘʨʠʬʤʝʪʠʯʝʩʢʠʭ ʦʧʝʨʘʪʦʨʦʚ. 

ʆʧʝʨʘʥʜʘʤʠ ʚʳʩʪʫʧʘʶʪ ʧʝʨʝʤʝʥʥʳʝ salary , bonus, tax  ʠ ʯʠʩʣʦʚʦʡ ʣʠʪʝʨʘʣ 

100. ɺ ʧʨʝʜʩʪʘʚʣʝʥʥʦʤ ʧʨʠʤʝʨʝ ʚʦʟʥʠʢʣʘ ʥʝ ʩʦʚʩʝʤ ʢʦʨʨʝʢʪʥʘʷ ʩʠʪʫʘʮʠʷ: 

ʥʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʨʘʩʯʝʪ ʧʨʦʠʟʚʝʜʝʥ ʚʝʨʥʦ, ʠʪʦʛʦʚʳʡ ʨʝʟʫʣʴʪʘʪ ʥʝ ʩʦʚʩʝʤ 

ʢʦʨʨʝʢʪʝʥ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ. ʈʝʟʫʣʴʪʘʪ, ʥʘ ʢʦʪʦʨʳʡ 

ʩʩʳʣʘʝʪʩʷ ʧʝʨʝʤʝʥʥʘʷ total _outcome ʨʘʚʝʥ 24795.696 (24795 ʨʫʙʣʝʡ 696 

ʢʦʧʝʝʢ). ʅʦ ʚ ʨʝʘʣʴʥʦʡ ʞʠʟʥʠ ʜʝʥʝʞʥʳʝ ʩʫʤʤʳ ʫʢʘʟʳʚʘʶʪʩʷ ʩ ʪʦʯʥʦʩʪʴʶ ʜʦ 

ʩʦʪʳʭ (ʜʦ ʢʦʧʝʝʢ), ʪʦ ʝʩʪʴ ʥʝʦʙʭʦʜʠʤʦ ʙʳʣʦ ʙʳ ʧʦʣʫʯʠʪʴ ʨʝʟʫʣʴʪʘʪ 24795.70 

(ʧʦ ʧʨʘʚʠʣʘʤ ʦʢʨʫʛʣʝʥʠʷ). 

ɺ Python ʜʘʥʥʳʝ ʤʘʥʠʧʫʣʷʮʠʠ ʤʦʞʥʦ ʨʝʘʣʠʟʦʚʘʪʴ ʨʘʟʣʠʯʥʳʤʠ 

ʩʧʦʩʦʙʘʤʠ. ʄʳ ʚʦʩʧʦʣʴʟʫʝʤʩʷ ʚʩʪʨʦʝʥʥʳʤʠ ʬʫʥʢʮʠʷʤʠ Python (ʪʘʙʣʠʮʘ 2.4). 

ʊʘʙʣʠʮʘ 2.4 ï ɺʩʪʨʦʝʥʥʳʝ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʬʫʥʢʮʠʠ 

ʆʧʝʨʘʪʦʨ ʆʧʠʩʘʥʠʝ 
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abs(x) ɺʦʟʚʨʘʱʘʝʪ ʤʦʜʫʣʴ x 

divmod(x, y) ɺʦʟʚʨʘʱʘʝʪ (x//y, x%y) 

pow(x,y) ɺʦʟʚʨʘʱʘʝʪ x**y  

round(x,[n]) ʆʢʨʫʛʣʷʝʪ ʜʦ ʙʣʠʞʘʡʰʝʛʦ ʢʨʘʪʥʦʛʦ 10 ʚ ʩʪʝʧʝʥʠ n (ʙʘʥʢʦʚʩʢʦʝ 

ʦʢʨʫʛʣʝʥʠʝ) 

 

ʇʨʝʜʳʜʫʱʠʡ ʣʠʩʪʠʥʛ ʤʦʞʥʦ ʧʝʨʝʧʠʩʘʪʴ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 

 

ɺ ʩʪʨʦʢʝ 6 ʧʨʠʤʝʥʷʝʪʩʷ ʬʫʥʢʮʠʷ round (  ) . ʊʝʧʝʨʴ ʨʝʟʫʣʴʪʠʨʫʶʱʘʷ 

ʚʳʧʣʘʪʘ ʨʘʚʥʘ 24795 ʨʫʙʣʝʡ 70 ʢʦʧʝʝʢ. 

ɺʦʧʨʦʩʳ ʜʣʷ ʩʘʤʦʧʨʦʚʝʨʢʠ ʧʦ ʪʝʤʝ 2 

1. ʂʪʦ ʷʚʣʷʝʪʩʷ ʢʣʠʝʥʪʦʤ ʧʨʦʛʨʘʤʤʠʩʪʘ? 

2. ʏʪʦ ʪʘʢʦʝ ʪʝʭʥʠʯʝʩʢʦʝ ʪʨʝʙʦʚʘʥʠʝ ʢ ʧʨʦʛʨʘʤʤʥʦʤʫ ʦʙʝʩʧʝʯʝʥʠʶ? 

3. ʏʪʦ ʪʘʢʦʝ ʘʣʛʦʨʠʪʤ? 

4. ʏʪʦ ʪʘʢʦʝ ʧʩʝʚʜʦʢʦʜ? 

5. ʏʪʦ ʪʘʢʦʝ ʙʣʦʢ-ʩʭʝʤʘ? 

6. ʏʪʦ ʦʟʥʘʯʘʶʪ ʧʨʠʚʝʜʝʥʥʳʝ ʥʠʞʝ ʩʠʤʚʦʣʳ ʙʣʦʢ-ʩʭʝʤʳ? 

Å ʆʚʘʣ. 

Å ʇʘʨʘʣʣʝʣʦʛʨʘʤʤ. 

Å ʇʨʷʤʦʫʛʦʣʴʥʠʢ 

7. ʅʘʧʠʰʠʪʝ ʠʥʩʪʨʫʢʮʠʶ, ʢʦʪʦʨʘʷ ʧʦʢʘʟʳʚʘʝʪ ʚʘʰʝ ʠʤʷ. 

8. ʅʘʧʠʰʠʪʝ ʠʥʩʪʨʫʢʮʠʶ, ʢʦʪʦʨʘʷ ʧʦʢʘʟʳʚʘʝʪ ʧʨʠʚʝʜʝʥʥʳʡ ʥʠʞʝ 

ʪʝʢʩʪ: Python  Ƶ ɝɥɩɪɗ ɔɣɗɧƞ 

9. ʅʘʧʠʰʠʪʝ ʠʥʩʪʨʫʢʮʠʶ, ʢʦʪʦʨʘʷ ʧʦʢʘʟʳʚʘʝʪ ʧʨʠʚʝʜʝʥʥʳʡ ʥʠʞʝ 

ʪʝʢʩʪ: Ȩɠɪɜɒ ɣɜɒəɒɝɒ ʏɞɱɥʏ. 
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10. ʏʪʦ ʪʘʢʦʝ ʧʝʨʝʤʝʥʥʘʷ? 

 

11. ʂʘʢʠʝ ʠʟ ʧʨʠʚʝʜʝʥʥʳʭ ʥʠʞʝ ʠʤʝʥ ʧʝʨʝʤʝʥʥʳʭ ʥʝʜʦʧʫʩʪʠʤʳ ʚ 

Python ʠ ʧʦʯʝʤʫ? 

99bottles  

july2009  

theSalesFigureForFiscalYear  

r&d 

grade_report  

 

12. ʗʚʣʷʶʪʩʷ ʣʠ ʠʤʝʥʘ ʧʝʨʝʤʝʥʥʳʭ Sales  ʠ sales  ʦʜʠʥʘʢʦʚʳʤʠ? 

ʇʦʯʝʤʫ? 

 

13. ɼʦʧʫʩʪʠʤʘ ʣʠ ʧʨʠʚʝʜʝʥʥʘʷ ʥʠʞʝ ʠʥʩʪʨʫʢʮʠʷ ʧʨʠʩʚʘʠʚʘʥʠʷ? ɽʩʣʠ 

ʦʥʘ ʥʝʜʦʧʫʩʪʠʤʘ, ʪʦ ʧʦʯʝʤʫ? 

72 = amount 

 

14. ʏʪʦ ʧʦʢʘʞʝʪ ʧʨʠʚʝʜʝʥʥʳʡ ʥʠʞʝ ʬʨʘʛʤʝʥʪ ʢʦʜʘ? 

val  = 99  

print (ʎȥɟɒɩɗɟɚɗ ɢɒɔɟɱɗɤɣɱʎƗ ʎval ')  

 

15. ɺʟʛʣʷʥʠʪʝ ʥʘ ʧʨʠʚʝʜʝʥʥʳʝ ʥʠʞʝ ʠʥʩʪʨʫʢʮʠʠ ʧʨʠʩʚʘʠʚʘʥʠʷ: 

valuel = 99  

value2 = 45.9  

value3 = 7.0  

value4 = 7  

value5 = 'abc'  

ʂʘʢʦʡ ʪʠʧ ʜʘʥʥʳʭ Python ʙʫʜʫʪ ʠʤʝʪʴ ʵʪʠ ʟʥʘʯʝʥʠʷ, ʢʦʛʜʘ ʥʘ ʥʠʭ ʙʫʜʫʪ 

ʩʩʳʣʘʪʴʩʷ ʧʝʨʝʤʝʥʥʳʝ ʧʦʩʣʝ ʠʩʧʦʣʥʝʥʠʷ ʫʢʘʟʘʥʥʳʭ ʠʥʩʪʨʫʢʮʠʡ? 

 

16. ʏʪʦ ʧʦʢʘʞʝʪ ʧʨʠʚʝʜʝʥʥʳʡ ʥʠʞʝ ʬʨʘʛʤʝʥʪ ʢʦʜʘ? 

my_value  = 99  
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my_value  = 0  

print ( my_value )  

 

17. ɺʘʤ ʥʫʞʥʦ, ʯʪʦʙʳ ʧʦʣʴʟʦʚʘʪʝʣʴ ʧʨʦʛʨʘʤʤʳ ʚʚʝʣ ʬʘʤʠʣʠʶ 

ʢʣʠʝʥʪʘ. ʅʘʧʠʰʠʪʝ ʠʥʩʪʨʫʢʮʠʶ, ʢʦʪʦʨʘʷ ʧʨʝʜʣʘʛʘʝʪ ʧʦʣʴʟʦʚʘʪʝʣʶ ʚʚʝʩʪʠ ʵʪʠ 

ʜʘʥʥʳʝ ʠ ʧʨʠʩʚʘʠʚʘʝʪ ʠʭ ʧʝʨʝʤʝʥʥʦʡ. 

 

18. ɺʘʤ ʥʫʞʥʦ, ʯʪʦʙʳ ʧʦʣʴʟʦʚʘʪʝʣʴ ʧʨʦʛʨʘʤʤʳ ʚʚʝʣ ʦʙʲʝʤ ʧʨʦʜʘʞ ʟʘ 

ʥʝʜʝʣʶ. ʅʘʧʠʰʠʪʝ ʠʥʩʪʨʫʢʮʠʶ, ʢʦʪʦʨʘʷ ʧʨʝʜʣʘʛʘʝʪ ʧʦʣʴʟʦʚʘʪʝʣʶ ʚʚʝʩʪʠ ʵʪʠ 

ʜʘʥʥʳʝ ʠ ʧʨʠʩʚʘʠʚʘʝʪ ʠʭ ʧʝʨʝʤʝʥʥʦʡ. 
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ʃʝʢʮʠʷ 3. ʋʧʨʘʚʣʝʥʠʝ ʭʦʜʦʤ ʚʳʧʦʣʥʝʥʠʷ ʧʨʦʛʨʘʤʤʳ 

ʇʣʘʥ ʣʝʢʮʠʠ 

1. ʋʩʣʦʚʥʳʡ ʦʧʝʨʘʪʦʨ.  

2. ʉʪʨʫʢʪʫʨʳ ʧʦʚʪʦʨʝʥʠʷ.  

3. ɺʳʯʠʩʣʝʥʠʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʮʠʢʣʦʚ.  

3.1. ʋʩʣʦʚʥʳʡ ʦʧʝʨʘʪʦʨ 

ʀʥʩʪʨʫʢʮʠʷ if  ʧʨʠʤʝʥʷʝʪʩʷ ʜʣʷ ʩʦʟʜʘʥʠʷ ʫʧʨʘʚʣʷʶʱʝʡ ʩʪʨʫʢʪʫʨʳ, 

ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʷʝʪ ʠʤʝʪʴ ʚ ʧʨʦʛʨʘʤʤʝ ʙʦʣʝʝ ʦʜʥʦʛʦ ʧʫʪʠ ʠʩʧʦʣʥʝʥʠʷ. 

ʀʥʩʪʨʫʢʮʠʷ if  ʠʩʧʦʣʥʷʝʪ ʦʜʥʫ ʠʣʠ ʥʝʩʢʦʣʴʢʦ ʠʥʩʪʨʫʢʮʠʡ, ʪʦʣʴʢʦ ʢʦʛʜʘ 

ʙʫʣʝʚʦ ʚʳʨʘʞʝʥʠʝ ʷʚʣʷʝʪʩʷ ʠʩʪʠʥʥʳʤ. 

ʋʧʨʘʚʣʷʶʱʘʷ ʩʪʨʫʢʪʫʨʘ ï ʵʪʦ ʣʦʛʠʯʝʩʢʘʷ ʩʭʝʤʘ, ʫʧʨʘʚʣʷʶʱʘʷ 

ʧʦʨʷʜʢʦʤ, ʚ ʢʦʪʦʨʦʤ ʠʩʧʦʣʥʷʝʪʩʷ ʥʘʙʦʨ ʠʥʩʪʨʫʢʮʠʡ. ɼʦ ʩʠʭ ʧʦʨ ʤʳ 

ʠʩʧʦʣʴʟʦʚʘʣʠ ʪʦʣʴʢʦ ʩʘʤʳʡ ʧʨʦʩʪʦʡ ʪʠʧ ʫʧʨʘʚʣʷʶʱʝʡ ʩʪʨʫʢʪʫʨʳ: 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʫʶ ʩʪʨʫʢʪʫʨʫ, ʪ. ʝ. ʩʪʨʫʢʪʫʨʫ ʩ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʤ 

ʠʩʧʦʣʥʝʥʠʝʤ. ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʘʷ ʩʪʨʫʢʪʫʨʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʥʘʙʦʨ 

ʠʥʩʪʨʫʢʮʠʡ, ʢʦʪʦʨʳʝ ʠʩʧʦʣʥʷʶʪʩʷ ʚ ʪʦʤ ʧʦʨʷʜʢʝ, ʚ ʢʦʪʦʨʦʤ ʦʥʠ ʧʦʷʚʣʷʶʪʩʷ. 

ʅʘʧʨʠʤʝʨ, ʧʨʠʚʝʜʝʥʥʳʡ ʥʠʞʝ ʬʨʘʛʤʝʥʪ ʢʦʜʘ ʠʤʝʝʪ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʫʶ 

ʩʪʨʫʢʪʫʨʫ, ʧʦʪʦʤʫ ʯʪʦ ʠʥʩʪʨʫʢʮʠʠ ʠʩʧʦʣʥʷʶʪʩʷ ʩʚʝʨʭʫ ʚʥʠʟ: 

 

ʅʦ ʯʪʦ ʝʩʣʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʡ ʩʪʨʫʢʪʫʨʳ ʧʨʦʛʨʘʤʤʳ ʥʝʜʦʩʪʘʪʦʯʥʦ? 

ʅʘʧʨʠʤʝʨ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʢʦʣʠʯʝʩʪʚʘ ʦʪʨʘʙʦʪʘʥʥʳʭ ʯʘʩʦʚ, ʨʘʙʦʪʥʠʢʫ ʙʫʜʝʪ 

ʥʘʯʠʩʣʝʥʘ ʧʨʝʤʠʷé ʇʨʝʦʙʨʘʟʫʝʤ ʧʨʝʜʳʜʫʱʫʶ ʟʘʜʘʯʫ ʢ ʚʠʜʫ: ʝʩʣʠ ʨʘʙʦʪʥʠʢ 
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ʦʪʨʘʙʦʪʘʣ ʥʝ ʤʝʥʝʝ 40 ʯʘʩʦʚ, ʪʦ ʥʘʯʠʩʣʷʝʪʩʷ ʧʨʝʤʠʷ ʚ 10 ʧʨʦʮʝʥʪʦʚ ʦʪ 

ʩʫʤʤʘʨʥʦʛʦ ʟʘʨʘʙʦʪʢʘ. ʂʦʜ ʠʟʤʝʥʠʪʩʷ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 

 

ɺ ʩʪʨʦʢʝ 7 ʚʳʯʠʩʣʷʝʪʩʷ ʚʳʧʣʘʪʘ ʙʝʟ ʫʯʝʪʘ ʧʨʝʤʠʠ, ʥʦ ʚ ʩʪʨʦʢʝ 8 ʩʪʘʚʠʪʩʷ 

ʫʩʣʦʚʠʝ hours  >= 40, ʠ, ʝʩʣʠ ʵʪʦ ʫʩʣʦʚʠʝ ʚʳʧʦʣʥʝʥʦ, ʪʦ ʟʥʘʯʝʥʠʝ ʧʝʨʝʤʝʥʥʦʡ 

outcome ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʥʘ 10 ʧʨʦʮʝʥʪʦʚ. ʅʘ ʨʠʩ. 3.1 ʧʦʢʘʟʘʥʘ ʙʣʦʢ-ʩʭʝʤʘ ʜʣʷ 

ʦʧʝʨʘʪʦʨʘ if . 

 
ʈʠʩʫʥʦʢ 3.1 ï ʇʨʦʩʪʘʷ ʩʪʨʫʢʪʫʨʘ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʷ 

 

ʇʨʦʛʨʘʤʤʠʩʪʳ ʥʘʟʳʚʘʶʪ ʧʦʢʘʟʘʥʥʳʡ ʥʘ ʨʠʩ. 3.1 ʪʠʧ ʩʪʨʫʢʪʫʨʳ 

ʩʪʨʫʢʪʫʨʦʡ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʷ ʩ ʝʜʠʥʩʪʚʝʥʥʳʤ ʚʘʨʠʘʥʪʦʤ. ʕʪʦ ʩʚʷʟʘʥʦ ʩ ʪʝʤ, 

ʯʪʦ ʦʥʘ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʚʩʝʛʦ ʦʜʠʥ ʚʘʨʠʘʥʪ ʧʫʪʠ ʠʩʧʦʣʥʝʥʠʷ. ɽʩʣʠ ʫʩʣʦʚʠʝ ʚ 

ʨʦʤʙʦʚʠʜʥʦʤ ʩʠʤʚʦʣʝ ʠʩʪʠʥʥʦʝ, ʪʦ ʤʳ ʧʨʠʥʠʤʘʝʤ ʵʪʦʪ ʚʘʨʠʘʥʪ ʧʫʪʠ. ɺ 

ʧʨʦʪʠʚʥʦʤ ʩʣʫʯʘʝ ʤʳ ʚʳʭʦʜʠʤ ʠʟ ʵʪʦʡ ʩʪʨʫʢʪʫʨʳ. ʅʘ ʨʠʩ. 3.2 ʧʨʝʜʩʪʘʚʣʝʥ 

ʙʦʣʝʝ ʜʝʪʘʣʠʟʠʨʦʚʘʥʥʳʡ ʧʨʠʤʝʨ, ʚ ʢʦʪʦʨʦʤ ʚʳʧʦʣʥʷʶʪʩʷ ʪʨʠ ʜʝʡʩʪʚʠʷ, 

ʪʦʣʴʢʦ ʢʦʛʜʘ ʢʦʣʠʯʝʩʪʚʦ ʦʪʨʘʙʦʪʘʥʥʳʭ ʯʘʩʦʚ ʥʝ ʤʝʥʝʝ 40.  
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ʈʠʩʫʥʦʢ 3.2 ï ʉʪʨʫʢʪʫʨʘ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʷ, ʢʦʪʦʨʘʷ ʠʩʧʦʣʥʷʝʪ ʪʨʠ 

ʜʝʡʩʪʚʠʷ ʧʨʠ ʫʩʣʦʚʠʠ, ʯʪʦ ʢʦʣʠʯʝʩʪʚʦ ʦʪʨʘʙʦʪʘʥʥʳʭ ʯʘʩʦʚ ʥʝ ʤʝʥʝʝ 40 

 

ʀʩʭʦʜʥʳʡ ʢʦʜ ʜʣʷ ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʙʣʦʢ-ʩʭʝʤʳ ʩʣʝʜʫʶʱʠʡ: 

 

ʕʪʦ ʧʦ-ʧʨʝʞʥʝʤʫ ʩʪʨʫʢʪʫʨʘ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʷ ʩ ʝʜʠʥʩʪʚʝʥʥʳʤ 

ʚʘʨʠʘʥʪʦʤ, ʧʦʪʦʤʫ ʯʪʦ ʠʤʝʝʪʩʷ ʚʩʝʛʦ ʦʜʠʥ ʚʘʨʠʘʥʪ ʧʫʪʠ ʠʩʧʦʣʥʝʥʠʷ. ɺ Python 

ʜʣʷ ʥʘʧʠʩʘʥʠʷ ʩʪʨʫʢʪʫʨʳ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʷ ʩ ʝʜʠʥʩʪʚʝʥʥʳʤ ʚʘʨʠʘʥʪʦʤ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʠʥʩʪʨʫʢʮʠʷ if . ɺʦʪ ʦʙʱʠʡ ʬʦʨʤʘʪ ʠʥʩʪʨʫʢʮʠʠ if : 

if  ɥɣɝɠɔɚɗƙ 

ɚɟɣɤɢɥɜɨɚɱ 

ɚɟɣɤɢɥɜɨɚɱ 
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ɼʣʷ ʧʨʦʩʪʦʪʳ ʤʳ ʙʫʜʝʤ ʥʘʟʳʚʘʪʴ ʧʝʨʚʫʶ ʩʪʨʦʢʫ ʫʩʣʦʚʥʳʡ ʚʳʨʘʞʝʥʠʝʤ, 

ʠʣʠ ʚʳʨʘʞʝʥʠʝʤ if . ʋʩʣʦʚʥʦʝ ʚʳʨʘʞʝʥʠʝ ʥʘʯʠʥʘʝʪʩʷ ʩʦ ʩʣʦʚʘ if , ʟʘ ʢʦʪʦʨʳʤ 

ʩʣʝʜʫʝʪ ʫʩʣʦʚʠʝ, ʪ. ʝ. ʚʳʨʘʞʝʥʠʝ, ʢʦʪʦʨʦʝ ʙʫʜʝʪ ʚʳʯʠʩʣʝʥʦ, ʢʘʢ ʠʩʪʠʥʘ ʣʠʙʦ 

ʣʦʞʴ. ʇʦʩʣʝ ʫʩʣʦʚʠʷ ʩʪʦʠʪ ʜʚʦʝʪʦʯʠʝ. ʉʦ ʩʣʝʜʫʶʱʝʡ ʩʪʨʦʢʠ ʥʘʯʠʥʘʝʪʩʷ ʙʣʦʢ 

ʠʥʩʪʨʫʢʮʠʡ. ɹʣʦʢ ï ʵʪʦ ʧʨʦʩʪʦ ʥʘʙʦʨ ʠʥʩʪʨʫʢʮʠʡ, ʢʦʪʦʨʳʝ ʩʦʩʪʘʚʣʷʶʪ ʦʜʥʫ 

ʛʨʫʧʧʫ. ʆʙʨʘʪʠʪʝ ʚʥʠʤʘʥʠʝ, ʯʪʦ ʚ ʧʨʠʚʝʜʝʥʥʦʤ ʚʳʰʝ ʦʙʱʝʤ ʬʦʨʤʘʪʝ ʚʩʝ 

ʠʥʩʪʨʫʢʮʠʠ ʙʣʦʢʘ ʚʳʜʝʣʝʥʳ ʦʪʩʪʫʧʦʤ. ʊʘʢʦʝ ʦʬʦʨʤʣʝʥʠʝ ʢʦʜʘ ʦʙʷʟʘʪʝʣʴʥʦ, 

ʧʦʪʦʤʫ ʯʪʦ ʠʥʪʝʨʧʨʝʪʘʪʦʨ Python ʠʩʧʦʣʴʟʫʝʪ ʦʪʩʪʫʧʳ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʥʘʯʘʣʘ 

ʠ ʢʦʥʮʘ ʙʣʦʢʘ. 

ɺʦ ʚʨʝʤʷ ʠʩʧʦʣʥʝʥʠʷ ʠʥʩʪʨʫʢʮʠʠ if  ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʨʦʚʝʨʢʘ ʫʩʣʦʚʠʷ. 

ɽʩʣʠ ʫʩʣʦʚʠʝ ʠʩʪʠʥʥʦʝ, ʪʦ ʠʩʧʦʣʥʷʶʪʩʷ ʠʥʩʪʨʫʢʮʠʠ, ʢʦʪʦʨʳʝ ʧʦʷʚʣʷʶʪʩʷ ʚ 

ʙʣʦʢʝ ʧʦʩʣʝ ʫʩʣʦʚʥʦʛʦ ʚʳʨʘʞʝʥʠʷ. ɽʩʣʠ ʫʩʣʦʚʠʝ ʣʦʞʥʦʝ, ʪʦ ʠʥʩʪʨʫʢʮʠʠ ʚ 

ʵʪʦʤ ʙʣʦʢʝ ʧʨʦʧʫʩʢʘʶʪʩʷ. 

3.1.1. ɹʫʣʝʚʳ ʚʳʨʘʞʝʥʠʷ ʠ ʦʧʝʨʘʪʦʨʳ ʩʨʘʚʥʝʥʠʷ 

ʂʘʢ ʫʧʦʤʠʥʘʣʦʩʴ ʨʘʥʝʝ, ʠʥʩʪʨʫʢʮʠʷ if  ʦʩʫʱʝʩʪʚʣʷʝʪ ʧʨʦʚʝʨʢʫ 

ʚʳʨʘʞʝʥʠʷ, ʯʪʦʙʳ ʦʧʨʝʜʝʣʠʪʴ, ʷʚʣʷʝʪʩʷ ʣʠ ʦʥʦ ʠʩʪʠʥʥʳʤ ʠʣʠ ʣʦʞʥʳʤ. 

ɺʳʨʘʞʝʥʠʷ, ʢʦʪʦʨʳʝ ʧʨʦʚʝʨʷʶʪʩʷ ʠʥʩʪʨʫʢʮʠʝʡ if , ʥʘʟʳʚʘʶʪʩʷ ʙʫʣʝʚʳʤʠ 

ʚʳʨʘʞʝʥʠʷʤʠ ʚ ʯʝʩʪʴ ʘʥʛʣʠʡʩʢʦʛʦ ʤʘʪʝʤʘʪʠʢʘ ɼʞʦʨʜʞʘ ɹʫʣʷ. 

ɺ 1800-ʭ ʛʦʜʘʭ ɹʫʣʴ ʠʟʦʙʨʝʣ ʤʘʪʝʤʘʪʠʯʝʩʢʫʶ ʩʠʩʪʝʤʫ, ʚ ʢʦʪʦʨʦʡ 

ʘʙʩʪʨʘʢʪʥʳʝ ʧʦʥʷʪʠʷ ʠʩʪʠʥʥʦʩʪʠ ʠ ʣʦʞʥʦʩʪʠ ʤʦʛʣʠ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʚ 

ʚʳʯʠʩʣʝʥʠʷʭ. 

ʂʘʢ ʧʨʘʚʠʣʦ, ʙʫʣʝʚʦ ʚʳʨʘʞʝʥʠʝ, ʢʦʪʦʨʦʝ ʧʨʦʚʝʨʷʝʪʩʷ ʠʥʩʪʨʫʢʮʠʝʡ if , 

ʬʦʨʤʠʨʫʝʪʩʷ ʦʧʝʨʘʪʦʨʦʤ ʩʨʘʚʥʝʥʠʷ (ʨʝʣʷʮʠʦʥʥʳʤ ʦʧʝʨʘʪʦʨʦʤ). ʆʧʝʨʘʪʦʨ 

ʩʨʘʚʥʝʥʠʷ ʦʧʨʝʜʝʣʷʝʪ, ʩʫʱʝʩʪʚʫʝʪ ʣʠ ʤʝʞʜʫ ʜʚʫʤʷ ʟʥʘʯʝʥʠʷʤʠ ʦʧʨʝʜʝʣʝʥʥʦʝ 

ʦʪʥʦʰʝʥʠʝ. ʅʘʧʨʠʤʝʨ, ʦʧʝʨʘʪʦʨ ʙʦʣʴʰʝ (>) ʦʧʨʝʜʝʣʷʝʪ, ʷʚʣʷʝʪʩʷ ʣʠ ʦʜʥʦ 

ʟʥʘʯʝʥʠʝ ʙʦʣʴʰʝ ʜʨʫʛʦʛʦ. ʆʧʝʨʘʪʦʨ ʨʘʚʥʦ (==) ï ʨʘʚʥʳ ʣʠ ʜʚʘ ʟʥʘʯʝʥʠʷ ʜʨʫʛ 

ʜʨʫʛʫ. ɺ ʪʘʙʣ. 3.1 ʧʝʨʝʯʠʩʣʝʥʳ ʠʤʝʶʱʠʝʩʷ ʚ Python ʦʧʝʨʘʪʦʨʳ ʩʨʘʚʥʝʥʠʷ. 

ʊʘʙʣʠʮʘ 3.1 ï ʆʧʝʨʘʪʦʨʳ ʩʨʘʚʥʝʥʠʷ 
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ʆʧʝʨʘʪʦʨ ɿʥʘʯʝʥʠʝ 

> ɹʦʣʴʰʝ 

< ʄʝʥʴʰʝ 

>= ɹʦʣʴʰʝ ʠʣʠ ʨʘʚʥʦ 

<= ʄʝʥʴʰʝ ʠʣʠ ʨʘʚʥʦ 

== ʈʘʚʥʦ 

! = ʅʝ ʨʘʚʥʦ 

 

3.1.2. ʀʥʩʪʨʫʢʮʠʷ if-else 

ʀʥʩʪʨʫʢʮʠʷ if - else  ʠʩʧʦʣʥʷʝʪ ʦʜʠʥ ʙʣʦʢ ʠʥʩʪʨʫʢʮʠʡ, ʝʩʣʠ ʝʝ ʫʩʣʦʚʠʝ 

ʷʚʣʷʝʪʩʷ ʠʩʪʠʥʥʳʤ, ʣʠʙʦ ʜʨʫʛʦʡ ʙʣʦʢ, ʝʩʣʠ ʝʸ ʫʩʣʦʚʠʝ ʷʚʣʷʝʪʩʷ ʣʦʞʥʳʤ. 

ʈʘʩʩʤʦʪʨʠʤ ʩʪʨʫʢʪʫʨʫ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʷ ʩ ʜʚʫʤʷ ʘʣʴʪʝʨʥʘʪʠʚʥʳʤʠ 

ʚʘʨʠʘʥʪʘʤʠ, ʚ ʢʦʪʦʨʦʡ ʠʤʝʝʪʩʷ ʜʚʘ ʚʦʟʤʦʞʥʳʭ ʧʫʪʠ ʠʩʧʦʣʥʝʥʠʷ ï ʦʜʠʥ ʧʫʪʴ 

ʧʨʠʥʠʤʘʝʪʩʷ, ʝʩʣʠ ʫʩʣʦʚʠʝ ʷʚʣʷʝʪʩʷ ʠʩʪʠʥʥʳʤ, ʠ ʜʨʫʛʦʡ ʧʫʪʴ ʧʨʠʥʠʤʘʝʪʩʷ, 

ʝʩʣʠ ʫʩʣʦʚʠʝ ʷʚʣʷʝʪʩʷ ʣʦʞʥʳʤ. ʅʘ ʨʠʩ. 3.3 ʧʨʝʜʩʪʘʚʣʝʥʘ ʙʣʦʢ-ʩʭʝʤʘ ʜʣʷ 

ʩʪʨʫʢʪʫʨʳ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʷ ʩ ʜʚʫʤʷ ʘʣʴʪʝʨʥʘʪʠʚʥʳʤʠ ʚʘʨʠʘʥʪʘʤʠ 

 
ʈʠʩʫʥʦʢ 3.3 ï ʉʪʨʫʢʪʫʨʘ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʷ ʩ ʜʚʫʤʷ ʘʣʴʪʝʨʥʘʪʠʚʥʳʤʠ 

ʚʘʨʠʘʥʪʘʤʠ 

 

ʀʩʭʦʜʥʳʡ ʢʦʜ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʜʘʥʥʦʡ ʙʣʦʢ-ʩʭʝʤʝ: 
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ɺ ʧʨʦʛʨʘʤʤʥʦʤ ʢʦʜʝ ʤʳ ʟʘʧʠʩʳʚʘʝʤ ʩʪʨʫʢʪʫʨʫ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʷ ʩ 

ʜʚʫʤʷ ʘʣʴʪʝʨʥʘʪʠʚʥʳʤʠ ʚʘʨʠʘʥʪʘʤʠ, ʢʘʢ ʠʥʩʪʨʫʢʮʠʶ if - else . ɺʦʪ ʦʙʱʠʡ 

ʬʦʨʤʘʪ ʠʥʩʪʨʫʢʮʠʠ if - else : 

if  ɥɣɝɠɔɚɗƙ 

ɚɟɣɤɢɥɜɨɚɱ 

ɚɟɣɤɢɥɜɨɚɱ 

else :  

ɚɟɣɤɢɥɜɨɚɱ 

ɚɟɣɤɢɥɜɨɚɱ 

ʂʦʛʜʘ ʵʪʘ ʠʥʩʪʨʫʢʮʠʷ ʠʩʧʦʣʥʷʝʪʩʷ, ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʨʦʚʝʨʢʘ ʫʩʣʦʚʠʷ. 

ɽʩʣʠ ʦʥʦ ʠʩʪʠʥʥʦʝ, ʪʦ ʠʩʧʦʣʥʷʝʪʩʷ ʙʣʦʢ ʠʥʩʪʨʫʢʮʠʡ ʩ ʦʪʩʪʫʧʦʤ, 

ʨʘʩʧʦʣʦʞʝʥʥʳʡ ʧʦʩʣʝ ʫʩʣʦʚʥʦʛʦ ʚʳʨʘʞʝʥʠʷ, ʟʘʪʝʤ ʧʦʪʦʢ ʫʧʨʘʚʣʝʥʠʷ 

ʧʨʦʛʨʘʤʤʳ ʧʝʨʝʩʢʘʢʠʚʘʝʪ ʢ ʠʥʩʪʨʫʢʮʠʠ, ʢʦʪʦʨʘʷ ʩʣʝʜʫʝʪ ʟʘ ʠʥʩʪʨʫʢʮʠʝʡ if -

else . ɽʩʣʠ ʫʩʣʦʚʠʝ ʣʦʞʥʦʝ, ʪʦ ʠʩʧʦʣʥʷʝʪʩʷ ʙʣʦʢ ʠʥʩʪʨʫʢʮʠʡ ʩ ʦʪʩʪʫʧʦʤ, 

ʨʘʩʧʦʣʦʞʝʥʥʳʡ ʧʦʩʣʝ ʚʳʨʘʞʝʥʠʷ else , ʟʘʪʝʤ ʧʦʪʦʢ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʛʨʘʤʤʳ 

ʧʝʨʝʩʢʘʢʠʚʘʝʪ ʢ ʠʥʩʪʨʫʢʮʠʠ, ʢʦʪʦʨʘʷ ʩʣʝʜʫʝʪ ʟʘ ʠʥʩʪʨʫʢʮʠʝʡ if - else . 

ʂʦʛʜʘ ʚʳ ʧʠʰʝʪʝ ʠʥʩʪʨʫʢʮʠʶ if - else , ʧʨʠ ʚʳʜʝʣʝʥʠʠ ʦʪʩʪʫʧʘʤʠ 

ʩʣʝʜʫʝʪ ʨʫʢʦʚʦʜʩʪʚʦʚʘʪʴʩʷ ʩʣʝʜʫʶʱʠʤʠ ʧʨʠʥʮʠʧʘʤʠ: 

ǅ ʫʙʝʜʠʪʝʩʴ, ʯʪʦ ʚʳʨʘʞʝʥʠʝ if  ʠ ʚʳʨʘʞʝʥʠʝ else  ʚʳʨʦʚʥʝʥʳ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʜʨʫʛ ʜʨʫʛʘ; 
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ǅ ʚʳʨʘʞʝʥʠʝ if  ʠ ʚʳʨʘʞʝʥʠʝ else  ʩʦʧʨʦʚʦʞʜʘʶʪʩʷ ʙʣʦʢʦʤ 

ʠʥʩʪʨʫʢʮʠʡ. ʋʙʝʜʠʪʝʩʴ, ʯʪʦ ʠʥʩʪʨʫʢʮʠʠ ʚ ʙʣʦʢʘʭ ʨʘʩʧʦʣʦʞʝʥʳ ʩ ʦʜʠʥʘʢʦʚʳʤ 

ʦʪʩʪʫʧʦʤ. 

3.1.3. ɺʣʦʞʝʥʥʳʝ ʩʪʨʫʢʪʫʨʳ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʷ ʠ ʠʥʩʪʨʫʢʮʠʷ if-elif-else 

ɼʣʷ ʧʨʦʚʝʨʢʠ ʙʦʣʝʝ ʦʜʥʦʛʦ ʫʩʣʦʚʠʷ ʩʪʨʫʢʪʫʨʘ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʷ ʤʦʞʝʪ 

ʙʳʪʴ ʚʣʦʞʝʥʘ ʚʥʫʪʨʴ ʜʨʫʛʦʡ ʩʪʨʫʢʪʫʨʳ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʷ. ʈʘʩʩʤʦʪʨʠʤ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ if - elif - else  ʥʘ ʧʨʠʤʝʨʝ ʟʘʜʘʯʠ: ʩʦʪʨʫʜʥʠʢʫ ʥʘʯʠʩʣʷʝʪʩʷ 

ʩʜʝʣʴʥʘʷ ʟʘʨʘʙʦʪʥʘʷ ʧʣʘʪʘ (ʢʦʣʠʯʝʩʪʚʦ ʦʪʨʘʙʦʪʘʥʥʳʭ ʯʘʩʦʚ ʫʤʥʦʞʘʝʪʩʷ ʥʘ 

ʩʪʦʠʤʦʩʪʴ ʦʜʥʦʛʦ ʯʘʩʘ). ʅʦ ʟʘʪʝʤ ʥʘʯʠʩʣʷʝʪʩʷ ʧʨʝʤʠʷ ʧʦ ʩʣʝʜʫʶʱʠʤ 

ʧʨʘʚʠʣʘʤ: 

ʆʪʨʘʙʦʪʘʥʦ ʚʨʝʤʝʥʠ, ʯʘʩʳ ʈʘʟʤʝʨ ʧʨʝʤʠʠ (ʰʪʨʘʬʘ), % 

0-9 -10 

10-19 0 

20-29 10 

30-39 20 

>40 30 

ɼʣʷ ʨʝʰʝʥʠʷ ʜʘʥʥʦʡ ʟʘʜʘʯʠ ʨʘʟʨʘʙʦʪʘʥ ʠʩʭʦʜʥʳʡ ʢʦʜ ʥʘ ʦʩʥʦʚʝ 

ʧʨʠʤʝʥʝʥʠʷ ʢʦʥʩʪʨʫʢʮʠʠ if - else : 
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ʂʦʜ ʧʦʣʫʯʠʣʩʷ ʜʦʩʪʘʪʦʯʥʦ ʛʨʦʤʦʟʜʢʠʡ, ʦʥ ʪʨʫʜʥʦ ʚʦʩʧʨʠʥʠʤʘʝʪʩʷ, 

ʧʦʵʪʦʤʫ ʣʝʛʢʦ ʜʦʧʫʩʪʠʪʴ ʦʰʠʙʢʫ. ɼʣʷ ʧʝʨʝʨʘʙʦʪʢʠ ʠʩʭʦʜʥʦʛʦ ʢʦʜʘ ʚ ʙʦʣʝʝ 

ʧʨʦʩʪʦʡ ʜʣʷ ʧʦʥʠʤʘʥʠʷ, ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʥʝʦʙʭʦʜʠʤʦ ʚʦʩʧʦʣʴʟʦʚʘʪʴʩʷ 

ʢʦʥʩʪʨʫʢʮʠʝʡ if - elif - else : 

 

 

Python ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʩʧʝʮʠʘʣʴʥʳʡ ʚʘʨʠʘʥʪ ʩʪʨʫʢʪʫʨʳ ʧʨʠʥʷʪʠʷ 

ʨʝʰʝʥʠʷ, ʠʤʝʥʫʝʤʳʡ ʠʥʩʪʨʫʢʮʠʝʡ if - elif - else , ʢʦʪʦʨʘʷ ʫʧʨʦʱʘʝʪ ʥʘʧʠʩʘʥʠʝ 
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ʣʦʛʠʯʝʩʢʦʡ ʢʦʥʩʪʨʫʢʮʠʠ ʪʘʢʦʛʦ ʪʠʧʘ. ɺʦʪ ʦʙʱʠʡ ʬʦʨʤʘʪ ʠʥʩʪʨʫʢʮʠʠ if - elif -

else : 

if  ɥɣɝɠɔɚɗʍʦƙ 

ɚɟɣɤɢɥɜɨɚɱ 

ɚɟɣɤɢɥɜɨɚɱ 

...  

elif  ɥɣɝɠɔɚɗʍʧƙ 

ɚɟɣɤɢɥɜɨɚɱ 

ɚɟɣɤɢɥɜɨɚɱ 

...  

# Ƞɣɤɒɔɚɤɮ ɣɤɠɝɮɜɠ ɔɭɢɒɘɗɟɚɛ elif Ɨ ɣɜɠɝɮɜɠ ɟɥɘɟɠƙ 

else :  

ɚɟɣɤɢɥɜɨɚɱ 

ɚɟɣɤɢɥɜɨɚɱ 

...  

 

ʇʨʠ ʠʩʧʦʣʥʝʥʠʠ ʵʪʦʡ ʠʥʩʪʨʫʢʮʠʠ ʧʨʦʚʝʨʷʝʪʩʷ ɥɣɝɠɔɚɗʍʦ. ɽʩʣʠ ʦʥʦ 

ʷʚʣʷʝʪʩʷ ʠʩʪʠʥʥʳʤ, ʪʦ ʠʩʧʦʣʥʷʝʪʩʷ ʙʣʦʢ ʠʥʩʪʨʫʢʮʠʡ, ʢʦʪʦʨʳʡ ʩʣʝʜʫʝʪ ʩʨʘʟʫ 

ʧʦʩʣʝ ʥʝʛʦ, ʚʧʣʦʪʴ ʜʦ ʚʳʨʘʞʝʥʠʷ elif . 

ʆʩʪʘʣʴʥʘʷ ʯʘʩʪʴ ʩʪʨʫʢʪʫʨʳ ʠʛʥʦʨʠʨʫʝʪʩʷ. ʆʜʥʘʢʦ ʝʩʣʠ ɥɣɝɠɔɚɗʍʦ 

ʷʚʣʷʝʪʩʷ ʣʦʞʥʳʤ, ʪʦ ʧʨʦʛʨʘʤʤʘ ʧʝʨʝʩʢʘʢʠʚʘʝʪ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʢ 

ʩʣʝʜʫʶʱʝʤʫ ʚʳʨʘʞʝʥʠʶ elif  ʠ ʧʨʦʚʝʨʷʝʪ ɥɣɝɠɔɚɗʍʧ. ɽʩʣʠ ʦʥʦ ʠʩʪʠʥʥʦʝ, ʪʦ 

ʠʩʧʦʣʥʷʝʪʩʷ ʙʣʦʢ ʠʥʩʪʨʫʢʮʠʡ, ʢʦʪʦʨʳʡ ʩʣʝʜʫʝʪ ʩʨʘʟʫ ʧʦʩʣʝ ʥʝʛʦ, ʚʧʣʦʪʴ ʜʦ 

ʩʣʝʜʫʶʱʝʛʦ ʚʳʨʘʞʝʥʠʷ elif . ʀ ʦʩʪʘʣʴʥʘʷ ʯʘʩʪʴ ʩʪʨʫʢʪʫʨʳ ʪʦʛʜʘ 

ʠʛʥʦʨʠʨʫʝʪʩʷ. ʕʪʦʪ ʧʨʦʮʝʩʩ ʧʨʦʜʦʣʞʘʝʪʩʷ ʜʦ ʪʝʭ ʧʦʨ, ʧʦʢʘ ʥʝ ʙʫʜʝʪ ʥʘʡʜʝʥʦ 

ʫʩʣʦʚʠʝ, ʢʦʪʦʨʦʝ ʷʚʣʷʝʪʩʷ ʠʩʪʠʥʥʳʤ, ʣʠʙʦ ʧʦʢʘ ʙʦʣʴʰʝ ʥʝ ʦʩʪʘʥʝʪʩʷ 

ʚʳʨʘʞʝʥʠʡ elif . ɽʩʣʠ ʥʠ ʦʜʥʦ ʫʩʣʦʚʠʝ ʥʝ ʷʚʣʷʝʪʩʷ ʠʩʪʠʥʥʳʤ, ʪʦ ʠʩʧʦʣʥʷʝʪʩʷ 

ʙʣʦʢ ʠʥʩʪʨʫʢʮʠʡ ʧʦʩʣʝ ʚʳʨʘʞʝʥʠʷ else . 

ʇʨʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʠ ʣʦʛʠʯʝʩʢʠʭ ʚʳʨʘʞʝʥʠʡ ʚ ʫʩʣʦʚʥʳʭ 

ʢʦʥʩʪʨʫʢʮʠʷʭ ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʣʦʛʠʯʝʩʢʠʝ ʦʧʝʨʘʪʦʨʳ or , and ʠ not  

(ʪʘʙʣʠʮʘ 3.2) 

ʊʘʙʣʠʮʘ 3.2 ï ʃʦʛʠʯʝʩʢʠʝ ʦʧʝʨʘʪʦʨʳ 
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ʆʧʝʨʘʪʦʨ ɿʥʘʯʝʥʠʝ 

and 

ʆʧʝʨʘʪʦʨ ʩʦʝʜʠʥʷʝʪ ʜʚʘ ʙʫʣʝʚʘ ʚʳʨʘʞʝʥʠʷ ʚ ʦʜʥʦ ʩʦʩʪʘʚʥʦʝ 

ʚʳʨʘʞʝʥʠʝ. ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʩʦʩʪʘʚʥʦʝ ʚʳʨʘʞʝʥʠʝ ʙʳʣʦ 

ʠʩʪʠʥʥʳʤ, ʦʙʘ ʧʦʜʚʳʨʘʞʝʥʠʷ ʜʦʣʞʥʳ ʙʳʪʴ ʠʩʪʠʥʥʳʤʠ 

or 

ʆʧʝʨʘʪʦʨ ʩʦʝʜʠʥʷʝʪ ʜʚʘ ʙʫʣʝʚʘ ʚʳʨʘʞʝʥʠʷ ʚ ʦʜʥʦ ʩʦʩʪʘʚʥʦʝ 

ʚʳʨʘʞʝʥʠʝ. ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʩʦʩʪʘʚʥʦʝ ʚʳʨʘʞʝʥʠʝ ʙʳʣʦ 

ʠʩʪʠʥʥʳʤ, ʦʜʥʦ ʣʠʙʦ ʦʙʘ ʧʦʜʚʳʨʘʞʝʥʠʷ ʜʦʣʞʥʳ ʙʳʪʴ 

ʠʩʪʠʥʥʳʤʠ. 

ɼʦʩʪʘʪʦʯʥʦ, ʯʪʦʙʳ ʪʦʣʴʢʦ ʦʜʥʦ ʠʟ ʚʳʨʘʞʝʥʠʡ ʙʳʣʦ ʠʩʪʠʥʥʳʤ, 

ʠ ʥʝ ʠʤʝʝʪ ʟʥʘʯʝʥʠʷ ʢʘʢʦʝ ʠʟ ʥʠʭ 

not 

ʆʧʝʨʘʪʦʨ ʷʚʣʷʝʪʩʷ ʫʥʘʨʥʳʤ ʦʧʝʨʘʪʦʨʦʤ, ʪ. ʝ. ʦʥ ʨʘʙʦʪʘʝʪ 

ʪʦʣʴʢʦ ʩ ʦʜʥʠʤ ʦʧʝʨʘʥʜʦʤ. ʆʧʝʨʘʥʜ ʜʦʣʞʝʥ ʙʳʪʴ ʙʫʣʝʚʳʤ 

ʚʳʨʘʞʝʥʠʝʤ. ʆʧʝʨʘʪʦʨ not ʠʥʚʝʨʪʠʨʫʝʪ ʠʩʪʠʥʥʦʩʪʴ ʩʚʦʝʛʦ 

ʦʧʝʨʘʥʜʘ. 

ɽʩʣʠ ʦʥ ʧʨʠʤʝʥʝʥ ʢ ʚʳʨʘʞʝʥʠʶ, ʢʦʪʦʨʦʝ ʷʚʣʷʝʪʩʷ ʠʩʪʠʥʥʳʤ, 

ʪʦ ʵʪʦʪ ʦʧʝʨʘʪʦʨ ʚʦʟʚʨʘʱʘʝʪ ʣʦʞʴ. ɽʩʣʠ ʦʥ ʧʨʠʤʝʥʝʥ ʢ 

ʚʳʨʘʞʝʥʠʶ, ʢʦʪʦʨʦʝ ʷʚʣʷʝʪʩʷ ʣʦʞʥʳʤ, ʪʦ ʵʪʦʪ ʦʧʝʨʘʪʦʨ 

ʚʦʟʚʨʘʱʘʝʪ ʠʩʪʠʥʫ 

 

3.2. ʉʪʨʫʢʪʫʨʳ ʧʦʚʪʦʨʝʥʠʷ 

ʉʪʨʫʢʪʫʨʘ ʩ ʧʦʚʪʦʨʝʥʠʝʤ ʠʩʧʦʣʥʷʝʪ ʠʥʩʪʨʫʢʮʠʠ ʠʣʠ ʥʘʙʦʨ ʠʥʩʪʨʫʢʮʠʡ 

ʤʥʦʛʦʢʨʘʪʥʦ. ʇʨʦʛʨʘʤʤʠʩʪʘʤ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʧʨʠʭʦʜʠʪʩʷ ʧʠʩʘʪʴ ʢʦʜ, 

ʢʦʪʦʨʳʡ ʚʳʧʦʣʥʷʝʪ ʦʜʥʫ ʠ ʪʫ ʞʝ ʟʘʜʘʯʫ ʩʥʦʚʘ ʠ ʩʥʦʚʘ. ʇʨʝʜʧʦʣʦʞʠʤ, 

ʥʝʦʙʭʦʜʠʤʦ ʥʘʧʠʩʘʪʴ ʧʨʦʛʨʘʤʤʫ, ʢʦʪʦʨʘʷ ʚʳʯʠʩʣʷʝʪ ʦʙʲʝʤ ʚʦʜʳ ʥʝ ʚ ʦʜʥʦʤ, 

ʘ ʚ ʥʝʩʢʦʣʴʢʠʭ ʙʘʢʘʭ ʨʘʟʣʠʯʥʦʛʦ ʨʘʟʤʝʨʘ. ʆʜʠʥ ʠʟ ʧʦʜʭʦʜʦʚ, ʢʦʪʦʨʳʡ 

ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʥʝʧʣʦʭʦʝ ʨʝʰʝʥʠʝ, ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦʙʳ ʥʘʧʠʩʘʪʴ 

ʧʨʦʛʨʘʤʤʥʳʡ ʢʦʜ, ʚʳʯʠʩʣʷʶʱʠʡ ʦʙʲʝʤ ʜʣʷ ʦʜʥʦʛʦ ʙʘʢʘ, ʘ ʟʘʪʝʤ ʧʦʚʪʦʨʠʪʴ 

ʵʪʦʪ ʧʨʦʛʨʘʤʤʥʳʡ ʢʦʜ ʜʣʷ ʢʘʞʜʦʛʦ ʙʘʢʘ. ʇʨʠʤʝʨ ʢʦʜʘ: 
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ʀ ʵʪʦʪ ʢʦʜ ʧʦʚʪʦʨʷʝʪʩʷ ʩʥʦʚʘ ʠ ʩʥʦʚʘ... ʂʘʢ ʚʠʜʠʪʝ, ʵʪʦʪ ʧʨʦʛʨʘʤʤʥʳʡ 

ʢʦʜ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʦʜʥʫ ʜʣʠʥʥʫʶ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʫʶ ʩʪʨʫʢʪʫʨʫ, 

ʩʦʜʝʨʞʘʱʫʶ ʤʥʦʛʦ ʧʦʚʪʦʨʷʶʱʠʭʩʷ ʬʨʘʛʤʝʥʪʦʚ. ʋ ʵʪʦʛʦ ʧʦʜʭʦʜʘ ʠʤʝʝʪʩʷ 

ʥʝʩʢʦʣʴʢʦ ʥʝʜʦʩʪʘʪʢʦʚ: 

ǅ ʧʦʚʪʦʨʷʶʱʠʡʩʷ ʢʦʜ ʫʚʝʣʠʯʠʚʘʝʪ ʧʨʦʛʨʘʤʤʫ; 

ǅ ʥʘʧʠʩʘʥʠʝ ʜʣʠʥʥʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʠʥʩʪʨʫʢʮʠʡ ʤʦʞʝʪ ʙʳʪʴ 

ʪʨʫʜʦʝʤʢʠʤ; 

ǅ ʝʩʣʠ ʯʘʩʪʴ ʧʦʚʪʦʨʷʶʱʝʛʦʩʷ ʧʨʦʛʨʘʤʤʥʦʛʦ ʢʦʜʘ ʥʫʞʥʦ ʠʩʧʨʘʚʠʪʴ 

ʠʣʠ ʠʟʤʝʥʠʪʴ, ʪʦ ʠʩʧʨʘʚʣʝʥʠʝ ʠʣʠ ʠʟʤʝʥʝʥʠʝ ʜʦʣʞʥʳ ʙʳʪʴ ʧʦʚʪʦʨʝʥʳ ʤʥʦʛʦ 

ʨʘʟ. 

ɺʤʝʩʪʦ ʥʝʦʜʥʦʢʨʘʪʥʦʛʦ ʥʘʧʠʩʘʥʠʷ ʦʜʠʥʘʢʦʚʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ 

ʠʥʩʪʨʫʢʮʠʡ ʙʦʣʝʝ ʦʧʪʠʤʘʣʴʥʳʡ ʩʧʦʩʦʙ ʥʝʦʜʥʦʢʨʘʪʥʦ ʚʳʧʦʣʥʠʪʴ ʦʧʝʨʘʮʠʶ 

ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦʙʳ ʥʘʧʠʩʘʪʴ ʧʨʦʛʨʘʤʤʥʳʡ ʢʦʜ ʦʧʝʨʘʮʠʠ ʚʩʝʛʦ ʦʜʠʥ ʨʘʟ ʠ 

ʟʘʪʝʤ ʧʦʤʝʩʪʠʪʴ ʵʪʦʪ ʢʦʜ ʚ ʩʪʨʫʢʪʫʨʫ, ʢʦʪʦʨʘʷ ʧʨʝʜʧʠʩʳʚʘʝʪ ʢʦʤʧʴʶʪʝʨʫ 

ʧʦʚʪʦʨʷʪʴ ʝʛʦ ʩʪʦʣʴʢʦ ʨʘʟ, ʩʢʦʣʴʢʦ ʥʫʞʥʦ. ʕʪʦ ʜʝʣʘʝʪʩʷ ʧʨʠ ʧʦʤʦʱʠ 

ʩʪʨʫʢʪʫʨʳ ʩ ʧʦʚʪʦʨʝʥʠʝʤ, ʢʦʪʦʨʘʷ ʙʦʣʝʝ ʰʠʨʦʢʦ ʠʟʚʝʩʪʥʘ ʢʘʢ ʮʠʢʣ. 

3.2.1. ʎʠʢʣ ʩ ʫʩʣʦʚʠʝʤ ʧʦʚʪʦʨʝʥʠʷ 

ʎʠʢʣ ʩ ʫʩʣʦʚʠʝʤ ʧʦʚʪʦʨʝʥʠʡ ʠʩʧʦʣʴʟʫʝʪ ʣʦʛʠʯʝʩʢʦʝ ʫʩʣʦʚʠʝ ʩʦ 

ʟʥʘʯʝʥʠʷʤʠ ʠʩʪʠʥʘ/ʣʦʞʴ, ʢʦʪʦʨʦʝ ʫʧʨʘʚʣʷʝʪ ʢʦʣʠʯʝʩʪʚʦʤ ʧʦʚʪʦʨʦʚ ʮʠʢʣʘ. ɼʣʷ 
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ʥʘʧʠʩʘʥʠʷ ʮʠʢʣʘ ʩ ʫʩʣʦʚʠʝʤ ʧʦʚʪʦʨʝʥʠʷ ʚ Python ʧʨʠʤʝʥʷʝʪʩʷ ʠʥʩʪʨʫʢʮʠʷ 

while . 

ʎʠʢʣ while  (çʧʦʢʘè) ʧʦʣʫʯʠʣ ʩʚʦʝ ʥʘʟʚʘʥʠʝ ʠʟ-ʟʘ ʭʘʨʘʢʪʝʨʘ ʩʚʦʝʡ 

ʨʘʙʦʪʳ: ʦʥ ʚʳʧʦʣʥʷʝʪ ʥʝʢʫʶ ʟʘʜʘʯʫ ʜʦ ʪʝʭ ʧʦʨ, ʧʦʢʘ ʫʩʣʦʚʠʝ ʷʚʣʷʝʪʩʷ 

ʠʩʪʠʥʥʳʤ. ɼʘʥʥʳʡ ʮʠʢʣ ʠʤʝʝʪ ʜʚʝ ʯʘʩʪʠ: ɥɣɝɠɔɚɗ, ʢʦʪʦʨʦʝ ʧʨʦʚʝʨʷʝʪʩʷ ʥʘ 

ʠʩʪʠʥʥʦʩʪʴ ʣʠʙʦ ʣʦʞʥʦʩʪʴ, ʠ ʠʥʩʪʨʫʢʮʠʶ ʠʣʠ ʥʘʙʦʨ ʠʥʩʪʨʫʢʮʠʡ, ʢʦʪʦʨʳʝ 

ʧʦʚʪʦʨʷʶʪʩʷ ʜʦ ʪʝʭ ʧʦʨ, ʧʦʢʘ ʫʩʣʦʚʠʝ ʷʚʣʷʝʪʩʷ ʠʩʪʠʥʥʳʤ. ʅʘ ʨʠʩ. 3.4 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʣʦʛʠʯʝʩʢʘʷ ʩʭʝʤʘ ʮʠʢʣʘ while . 

 
ʈʠʩʫʥʦʢ 3.4 ï ʃʦʛʠʯʝʩʢʘʷ ʩʭʝʤʘ ʮʠʢʣʘ while  

 

ʈʦʤʙʦʚʠʜʥʳʡ ʩʠʤʚʦʣ ʧʨʝʜʩʪʘʚʣʷʝʪ ʧʨʦʚʝʨʷʝʤʦʝ ʫʩʣʦʚʠʝ. ʆʙʨʘʪʠʪʝ 

ʚʥʠʤʘʥʠʝ, ʯʪʦ ʧʨʦʠʩʭʦʜʠʪ, ʝʩʣʠ ʫʩʣʦʚʠʝ ʷʚʣʷʝʪʩʷ ʠʩʪʠʥʥʳʤ: ʠʩʧʦʣʥʷʶʪʩʷ 

ʦʜʥʘ ʠʣʠ ʥʝʩʢʦʣʴʢʦ ʠʥʩʪʨʫʢʮʠʡ, ʠ ʚʳʧʦʣʥʝʥʠʝ ʧʨʦʛʨʘʤʤʳ ʧʝʨʝʪʝʢʘʝʪ ʥʘʟʘʜ ʢ 

ʪʦʯʢʝ ʯʫʪʴ ʚʳʰʝ ʨʦʤʙʘ. ʋʩʣʦʚʠʝ ʧʨʦʚʝʨʷʝʪʩʷ ʩʥʦʚʘ, ʠ ʝʩʣʠ ʦʥʦ ʠʩʪʠʥʥʦʝ, ʪʦ 

ʧʨʦʮʝʩʩ ʧʦʚʪʦʨʷʝʪʩʷ. ɽʩʣʠ ʫʩʣʦʚʠʝ ʷʚʣʷʝʪʩʷ ʣʦʞʥʳʤ, ʧʨʦʛʨʘʤʤʘ ʚʳʭʦʜʠʪ ʠʟ 

ʮʠʢʣʘ. ɺ ʙʣʦʢ-ʩʭʝʤʝ ʮʠʢʣ ʚʩʝʛʜʘ ʠʜʝʥʪʠʬʠʮʠʨʫʝʪʩʷ ʧʦ ʩʦʝʜʠʥʠʪʝʣʴʥʦʡ ʣʠʥʠʠ, 

ʢʦʪʦʨʘʷ ʚʦʟʚʨʘʱʘʝʪʩʷ ʚ ʧʨʝʜʳʜʫʱʫʶ ʯʘʩʪʴ ʙʣʦʢ-ʩʭʝʤʳ. 

ɺʦʪ ʦʙʱʠʡ ʬʦʨʤʘʪ ʮʠʢʣʘ ʩ ʫʩʣʦʚʠʝʤ ʧʦʚʪʦʨʝʥʠʷ ʚ Python: 

while  ɥɣɝɠɔɚɗƙ 

ɚɟɣɤɢɥɜɨɚɱ 

ɚɟɣɤɢɥɜɨɚɱ 

ɼʣʷ ʧʨʦʩʪʦʪʳ ʤʳ ʙʫʜʝʤ ʥʘʟʳʚʘʪʴ ʧʝʨʚʫʶ ʩʪʨʦʢʫ ʚʳʨʘʞʝʥʠʝʤ while . 

ʆʥʦ ʥʘʯʠʥʘʝʪʩʷ ʩʦ ʩʣʦʚʘ while , ʧʦʩʣʝ ʢʦʪʦʨʦʛʦ ʠʜʝʪ ʙʫʣʝʚʦ ʫʩʣʦʚʠʝ, 

ʚʳʯʠʩʣʷʝʤʦʝ ʢʘʢ ʠʩʪʠʥʘ ʣʠʙʦ ʢʘʢ ʣʦʞʴ. ʇʦʩʣʝ ʫʩʣʦʚʠʷ ʠʜʝʪ ʜʚʦʝʪʦʯʠʝ. 

ʅʘʯʠʥʘʷ ʩʦ ʩʣʝʜʫʶʱʝʡ ʩʪʨʦʢʠ, ʨʘʩʧʦʣʦʞʝʥ ʙʣʦʢ ʠʥʩʪʨʫʢʮʠʡ. (ʧʦʥʷʪʥʦ, ʯʪʦ 

ʚʩʝ ʠʥʩʪʨʫʢʮʠʠ ʚ ʙʣʦʢʝ ʜʦʣʞʥʳ ʙʳʪʴ ʝʜʠʥʦʦʙʨʘʟʥʦ ʚʳʜʝʣʝʥʳ ʦʪʩʪʫʧʦʤ. ʊʘʢʦʝ 
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ʚʳʜʝʣʝʥʠʝ ʦʪʩʪʫʧʦʤ ʥʝʦʙʭʦʜʠʤʦ ʧʦʪʦʤʫ, ʯʪʦ ʠʥʪʝʨʧʨʝʪʘʪʦʨ Python 

ʠʩʧʦʣʴʟʫʝʪ ʝʛʦ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʥʘʯʘʣʘ ʠ ʢʦʥʮʘ ʙʣʦʢʘ). 

ʇʨʠ ʠʩʧʦʣʥʝʥʠʠ ʮʠʢʣʘ while  ʧʨʦʚʝʨʷʝʪʩʷ ʫʩʣʦʚʠʝ. ɽʩʣʠ ʫʩʣʦʚʠʝ 

ʷʚʣʷʝʪʩʷ ʠʩʪʠʥʥʳʤ, ʪʦ ʠʩʧʦʣʥʷʶʪʩʷ ʠʥʩʪʨʫʢʮʠʠ, ʢʦʪʦʨʳʝ ʨʘʩʧʦʣʦʞʝʥʳ ʚ 

ʙʣʦʢʝ ʧʦʩʣʝ ʚʳʨʘʞʝʥʠʷ while , ʠ ʮʠʢʣ ʥʘʯʠʥʘʝʪʩʷ ʩʥʘʯʘʣʘ. ɽʩʣʠ ʫʩʣʦʚʠʝ 

ʷʚʣʷʝʪʩʷ ʣʦʞʥʳʤ, ʪʦ ʧʨʦʛʨʘʤʤʘ ʚʳʭʦʜʠʪ ʠʟ ʮʠʢʣʘ. 

ʊʝʧʝʨʴ ʧʨʝʦʙʨʘʟʫʝʤ ʧʨʦʛʨʘʤʤʫ ʚʳʯʠʩʣʝʥʠʷ ʦʙʲʝʤʘ ʙʘʢʦʚ, ʠʩʧʦʣʴʟʫʷ 

ʥʦʚʳʝ ʟʥʘʥʠʷ ʦ ʮʠʢʣʝ ʩ ʫʩʣʦʚʠʝʤ: 

 

 

ʎʠʢʣ while ʪʘʢʞʝ ʥʘʟʳʚʘʝʪʩʷ ʮʠʢʣʦʤ ʩ ʧʨʝʜʫʩʣʦʚʠʝʤ, ʘ ʠʤʝʥʥʦ ʦʥ 

ʧʨʦʚʝʨʷʝʪ ʩʚʦʝ ʫʩʣʦʚʠʝ ʜʦ ʪʦʛʦ, ʢʘʢ ʩʜʝʣʘʝʪ ʠʪʝʨʘʮʠʶ. ʇʦʩʢʦʣʴʢʫ ʧʨʦʚʝʨʢʘ 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ ʥʘʯʘʣʝ ʮʠʢʣʘ, ʦʙʳʯʥʦ ʥʫʞʥʦ ʚʳʧʦʣʥʠʪʴ ʥʝʩʢʦʣʴʢʦ ʰʘʛʦʚ 

ʧʝʨʝʜ ʥʘʯʘʣʦʤ ʮʠʢʣʘ, ʯʪʦʙʳ ʛʘʨʘʥʪʠʨʦʚʘʪʴ, ʯʪʦ ʮʠʢʣ ʚʳʧʦʣʥʠʪʩʷ ʢʘʢ 

ʤʠʥʠʤʫʤ ʦʜʥʘʞʜʳ. 

ɺʩʝʛʜʘ, ʢʨʦʤʝ ʨʝʜʢʠʭ ʩʣʫʯʘʝʚ, ʮʠʢʣʳ ʜʦʣʞʥʳ ʩʦʜʝʨʞʘʪ ʴ ʚʦʟʤʦʞʥʦʩʪʴ 

ʟʘʚʝʨʰʠʪʴʩʷ. ʊʦ ʝʩʪʴ ʚ ʮʠʢʣʝ ʯʪʦ-ʪʦ ʜʦʣʞʥʦ ʩʜʝʣʘʪʴ ʧʨʦʚʝʨʷʝʤʦʝ ʫʩʣʦʚʠʝ 

ʣʦʞʥʳʤ. ʎʠʢʣ ʚ ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʚʳʰʝ ʧʨʦʛʨʘʤʤʝ ʢʦʜ ʟʘʚʝʨʰʘʝʪʩʷ, ʢʦʛʜʘ 
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ʚʳʨʘʞʝʥʠʝ keep_going  ʧʝʨʝʩʪʘʝʪ ʙʳʪʴ ʨʘʚʥʳʤ ' y'  ʠʣʠ ' Y'  ʥʳʤ. ɽʩʣʠ ʮʠʢʣ ʥʝ 

ʠʤʝʝʪ ʚʦʟʤʦʞʥʦʩʪʠ ʟʘʚʝʨʰʠʪʴʩʷ, ʦʥ ʥʘʟʳʚʘʝʪʩʷ ʙʝʩʢʦʥʝʯʥʳʤ ʮʠʢʣʦʤ. 

ɹʝʩʢʦʥʝʯʥʳʡ ʮʠʢʣ ʧʨʦʜʦʣʞʘʝʪ ʧʦʚʪʦʨʷʪʴʩʷ ʜʦ ʪʝʭ ʧʦʨ, ʧʦʢʘ ʧʨʦʛʨʘʤʤʘ ʥʝ 

ʙʫʜʝʪ ʧʨʝʨʚʘʥʘ. ɹʝʩʢʦʥʝʯʥʳʝ ʮʠʢʣʳ ʦʙʳʯʥʦ ʧʦʷʚʣʷʶʪʩʷ, ʢʦʛʜʘ ʧʨʦʛʨʘʤʤʠʩʪ 

ʟʘʙʳʚʘʝʪ ʥʘʧʠʩʘʪʴ ʧʨʦʛʨʘʤʤʥʳʡ ʢʦʜ ʚʥʫʪʨʠ ʮʠʢʣʘ, ʢʦʪʦʨʳʡ ʜʝʣʘʝʪ 

ʧʨʦʚʝʨʷʝʤʦʝ ʫʩʣʦʚʠʝ ʣʦʞʥʳʤ. ɺ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʩʣʝʜʫʝʪ ʠʟʙʝʛʘʪʴ 

ʧʨʠʤʝʥʝʥʠʷ ʙʝʩʢʦʥʝʯʥʳʭ ʮʠʢʣʦʚ. 

 

3.2.2. ʎʠʢʣ for: ʮʠʢʣ ʩʦ ʩʯʝʪʯʠʢʦʤ ʧʦʚʪʦʨʝʥʠʡ 

ʎʠʢʣ ʩʦ ʩʯʝʪʯʠʢʦʤ ʧʦʚʪʦʨʝʥʠʡ ʧʦʚʪʦʨʷʝʪʩʷ ʟʘʜʘʥʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʨʘʟ. ɺ 

Python ʜʣʷ ʥʘʧʠʩʘʥʠʷ ʮʠʢʣʘ ʩʦ ʩʯʝʪʯʠʢʦʤ ʧʦʚʪʦʨʝʥʠʡ ʧʨʠʤʝʥʷʝʪʩʷ 

ʠʥʩʪʨʫʢʮʠʷ for . 

ɼʣʷ ʥʘʧʠʩʘʥʠʷ ʮʠʢʣʘ ʩʦ ʩʯʝʪʯʠʢʦʤ ʧʦʚʪʦʨʝʥʠʡ ʧʨʠʤʝʥʷʝʪʩʷ ʠʥʩʪʨʫʢʮʠʷ 

for . ɺ Python ʠʥʩʪʨʫʢʮʠʷ for  ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʨʘʙʦʪʳ ʩ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴʶ ʟʥʘʯʝʥʠʡ ʜʘʥʥʳʭ. ʂʦʛʜʘ ʵʪʘ ʠʥʩʪʨʫʢʮʠʷ ʠʩʧʦʣʥʷʝʪʩʷ, 

ʦʥʘ ʧʦʚʪʦʨʥʦ ʚʳʧʦʣʥʷʝʪʩʷ ʜʣʷ ʢʘʞʜʦʛʦ ʟʥʘʯʝʥʠʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ. ɺʦʪ ʝʝ 

ʦʙʱʠʡ ʬʦʨʤʘʪ: 

for  ɡɗɢɗɞɗɟɟɒɱ in  ǁəɟɒɩɗɟɚɗʦƗ əɟɒɩɗɟɚɗʧƗ ƚƚƚǂƙ 

ɚɟɣɤɢɥɜɨɚɱ 

ɚɟɣɤɢɥɜɨɚɱ 

ʄʳ ʙʫʜʝʤ ʦʙʦʟʥʘʯʘʪʴ ʧʝʨʚʫʶ ʩʪʨʦʢʫ, ʢʘʢ ʚʳʨʘʞʝʥʠʝ for . ɺ ʚʳʨʘʞʝʥʠʠ 

for  ʧʝʨʝʤʝʥʥʘʷ ï ʵʪʦ ʠʤʷ ʧʝʨʝʤʝʥʥʦʡ. ɺʥʫʪʨʠ ʩʢʦʙʦʢ ʥʘʭʦʜʠʪʩʷ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʨʘʟʜʝʣʝʥʥʳʭ ʟʘʧʷʪʳʤʠ ʟʥʘʯʝʥʠʡ (ʚ Python 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʨʘʟʜʝʣʝʥʥʳʭ ʟʘʧʷʪʳʤʠ ʟʥʘʯʝʥʠʡ ʜʘʥʥʳʭ, ʟʘʢʣʶʯʝʥʥʘʷ ʚ 

ʩʢʦʙʢʠ [  ], ʥʘʟʳʚʘʝʪʩʷ ʩʧʠʩʢʦʤ). 

ʀʥʩʪʨʫʢʮʠʷ for  ʠʩʧʦʣʥʷʝʪʩʷ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: ʧʝʨʝʤʝʥʥʦʡ 

ʧʨʠʩʚʘʠʚʘʝʪʩʷ ʧʝʨʚʦʝ ʟʥʘʯʝʥʠʝ ʚ ʩʧʠʩʢʝ, ʠ ʟʘʪʝʤ ʠʩʧʦʣʥʷʶʪʩʷ ʠʥʩʪʨʫʢʮʠʠ, 

ʢʦʪʦʨʳʝ ʨʘʩʧʦʣʦʞʝʥʳ ʚ ʙʣʦʢʝ. ɼʘʣʝʝ ʧʝʨʝʤʝʥʥʦʡ ʧʨʠʩʚʘʠʚʘʝʪʩʷ ʩʣʝʜʫʶʱʝʝ 

ʟʥʘʯʝʥʠʝ ʚ ʩʧʠʩʢʝ, ʠ ʠʥʩʪʨʫʢʮʠʠ ʚ ʙʣʦʢʝ ʠʩʧʦʣʥʷʶʪʩʷ ʩʥʦʚʘ. ʕʪʦʪ ʧʨʦʮʝʩʩ 
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ʧʨʦʜʦʣʞʘʝʪʩʷ ʜʦ ʪʝʭ ʧʦʨ, ʧʦʢʘ ʧʝʨʝʤʝʥʥʦʡ ʥʝ ʙʫʜʝʪ ʧʨʠʩʚʦʝʥʦ ʧʦʩʣʝʜʥʝʝ 

ʟʥʘʯʝʥʠʝ ʚ ʩʧʠʩʢʝ. 

ʈʘʩʩʤʦʪʨʠʤ ʧʨʠʤʝʨ ʧʨʦʛʨʘʤʤʳ, ʢʦʪʦʨʘʷ ʚʳʧʦʣʥʷʝʪ ʙʣʦʢ ʦʧʝʨʘʪʦʨʦʚ 

ʨʦʚʥʦ 6 ʨʘʟ ï ʧʦ ʢʦʣʠʯʝʩʪʚʫ ʵʣʝʤʝʥʪʦʚ ʚ ʩʧʠʩʢʝ ʮʠʢʣʘ for : 

 

ɺʦ ʚʨʝʤʷ ʧʝʨʚʦʡ ʠʪʝʨʘʮʠʠ ʮʠʢʣʘ for  ʧʝʨʝʤʝʥʥʦʡ x ʧʨʠʩʚʘʠʚʘʝʪʩʷ 

ʟʥʘʯʝʥʠʝ 1, ʠ ʟʘʪʝʤ ʠʩʧʦʣʥʷʝʪʩʷ ʠʥʩʪʨʫʢʮʠʷ ʚ ʩʪʨʦʢʝ 2 (ʧʝʯʘʪʘʶʱʘʷ ʟʥʘʯʝʥʠʝ 

1 ʠ ʢʚʘʜʨʘʪ 12). ɺʦ ʚʨʝʤʷ ʩʣʝʜʫʶʱʝʡ ʠʪʝʨʘʮʠʠ ʮʠʢʣʘ ʧʝʨʝʤʝʥʥʦʡ x 

ʧʨʠʩʚʘʠʚʘʝʪʩʷ ʟʥʘʯʝʥʠʝ 3, ʠ ʠʩʧʦʣʥʷʝʪʩʷ ʠʥʩʪʨʫʢʮʠʷ ʚ ʩʪʨʦʢʝ 2 (ʧʝʯʘʪʘʝʪʩʷ 3 

ʠ ʢʚʘʜʨʘʪ 32). ʂʘʢ ʧʦʢʘʟʘʥʦ ʚ ʣʠʩʪʠʥʛʝ, ʵʪʦʪ ʧʨʦʮʝʩʩ ʧʨʦʜʦʣʞʘʝʪʩʷ ʜʦ ʪʝʭ ʧʦʨ, 

ʧʦʢʘ ʧʝʨʝʤʝʥʥʦʡ x ʥʝ ʧʨʠʩʚʘʠʚʘʝʪʩʷ ʧʦʩʣʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʚ ʩʧʠʩʢʝ. ʇʦʩʢʦʣʴʢʫ 

ʚ ʩʧʠʩʢʝ ʚʩʝʛʦ ʰʝʩʪʴ ʟʥʘʯʝʥʠʡ, ʮʠʢʣ ʩʜʝʣʘʝʪ ʰʝʩʪʴ ʠʪʝʨʘʮʠʡ. 

ʇʨʦʛʨʘʤʤʠʩʪʳ Python ʦʙʳʯʥʦ ʥʘʟʳʚʘʶʪ ʧʝʨʝʤʝʥʥʫʶ, ʢʦʪʦʨʘʷ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʚʳʨʘʞʝʥʠʠ for , ʮʝʣʝʚʦʡ ʧʝʨʝʤʝʥʥʦʡ, ʧʦʪʦʤʫ ʯʪʦ ʦʥʘ ʷʚʣʷʝʪʩʷ 

ʮʝʣʴʶ ʧʨʠʩʚʦʝʥʠʷ ʚ ʥʘʯʘʣʝ ʢʘʞʜʦʡ ʠʪʝʨʘʮʠʠ ʮʠʢʣʘ. 

ɿʥʘʯʝʥʠʷ ʚ ʩʧʠʩʢʝ for  ʤʦʛʫʪ ʙʳʪʴ ʣʶʙʦʛʦ ʪʠʧʘ, ʥʘʧʨʠʤʝʨ: 
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ɺ ʜʘʥʥʦʤ ʩʢʨʠʧʪʝ ʧʨʦʠʟʦʰʣʘ ʦʰʠʙʢʘ, ʪʘʢ ʢʘʢ ʚ ʪʝʣʝ ʮʠʢʣʘ ʧʨʦʠʟʚʦʜʠʪʩʷ 

ʚʳʯʠʩʣʝʥʠʝ ʢʚʘʜʨʘʪʘ ʢʘʞʜʦʛʦ ʵʣʝʤʝʥʪʘ ʩʧʠʩʢʘ, ʥʦ ʚʳʯʠʩʣʠʪʴ ʢʚʘʜʨʘʪ ʜʣʷ 

ʩʪʨʦʢʦʚʳʭ ʠ ʣʦʛʠʯʝʩʢʠʭ ʟʥʘʯʝʥʠʡ ʥʝʚʦʟʤʦʞʥʦ. ʀʩʧʨʘʚʠʤ ʧʨʦʛʨʘʤʤʫ 

ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 

 

ɺ ʜʘʥʥʦʤ ʣʠʩʪʠʥʛʝ ʚ ʩʪʨʦʢʝ 3 ʚ ʪʝʣʝ ʮʠʢʣʘ ʧʨʦʠʟʚʦʜʠʪʩʷ ʧʨʦʚʝʨʢʘ 

ʢʘʞʜʦʛʦ ʟʥʘʯʝʥʠʷ ʠʟ ʩʧʠʩʢʘ: ʝʩʣʠ ʟʥʘʯʝʥʠʝ ʮʝʣʦʯʠʩʣʝʥʥʦʛʦ ʠʣʠ 

ʚʝʱʝʩʪʚʝʥʥʦʛʦ ʪʠʧʘ, ʪʦ ʧʨʦʠʟʚʦʜʠʪʩʷ ʚʳʚʦʜ ʟʥʘʯʝʥʠʷ x ʠ ʢʚʘʜʨʘʪʘ ʟʥʘʯʝʥʠʷ 

x* x, ʝʩʣʠ ʥʝʪ ï ʪʦʣʴʢʦ ʟʥʘʯʝʥʠʷ x. 

Python ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʚʩʪʨʦʝʥʥʫʶ ʬʫʥʢʮʠʶ range  ƽɖɚɒɡɒəɠɟƾ, ʢʦʪʦʨʘʷ 

ʫʧʨʦʱʘʝʪ ʧʨʦʮʝʩʩ ʥʘʧʠʩʘʥʠʷ ʮʠʢʣʘ ʩʦ ʩʯʝʪʯʠʢʦʤ ʧʦʚʪʦʨʝʥʠʡ. ʌʫʥʢʮʠʷ range  

ʩʦʟʜʘʝʪ ʪʠʧ ʦʙʲʝʢʪʘ, ʢʦʪʦʨʳʡ ʥʘʟʳʚʘʝʪʩʷ ʠʪʝʨʠʨʫʝʤʳʤ, ʪ. ʝ. ʧʨʠʛʦʜʥʳʤ ʜʣʷ 

ʠʪʝʨʘʪʠʚʥʦʡ ʦʙʨʘʙʦʪʢʠ ʚ ʮʠʢʣʝ. ʀʪʝʨʠʨʫʝʤʳʡ ʦʙʲʝʢʪ ʘʥʘʣʦʛʠʯʝʥ ʩʧʠʩʢʫ. ʆʥ 

ʩʦʜʝʨʞʠʪ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʟʥʘʯʝʥʠʡ, ʢʦʪʦʨʳʝ ʤʦʞʥʦ ʧʦ ʧʦʨʷʜʢʫ ʦʙʦʡʪʠ ʥʘ 
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ʦʩʥʦʚʝ ʯʝʛʦ-ʪʦ ʥʘʧʦʜʦʙʠʝ ʮʠʢʣʘ. ɺʦʪ ʧʨʠʤʝʨ ʜʣʷ ʮʠʢʣʘ, ʢʦʪʦʨʳʡ ʧʨʠʤʝʥʷʝʪ 

ʬʫʥʢʮʠʶ range: 

 

ɺ ʵʪʦʡ ʠʥʩʪʨʫʢʮʠʠ ʬʫʥʢʮʠʷ range ʧʦʨʦʞʜʘʝʪ ʠʪʝʨʠʨʫʝʤʫʶ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʮʝʣʳʭ ʯʠʩʝʣ ʚ ʜʠʘʧʘʟʦʥʝ ʦʪ 0 (ʚʢʣʶʯʠʪʝʣʴʥʦ) ʜʦ 20 (ʥʝ 

ʚʢʣʶʯʠʪʝʣʴʥʦ). 

ʌʫʥʢʮʠʶ range ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʟʘʜʘʥʠʷ ʫʧʨʘʚʣʷʶʱʝʡ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʩ ʧʝʨʝʦʧʨʝʜʝʣʝʥʥʳʤ ʥʘʯʘʣʴʥʳʤ ʟʥʘʯʝʥʠʝʤ: 

 

ɺ ʬʫʥʢʮʠʶ range  ʤʦʞʥʦ ʧʝʨʝʜʘʪʴ ʝʱʝ ʪʨʝʪʠʡ ʘʨʛʫʤʝʥʪ, ʢʦʪʦʨʳʡ ʙʫʜʝʪ 

ʨʘʩʩʤʘʪʨʠʚʘʪʴʩʷ ʢʘʢ ʚʝʣʠʯʠʥʘ ʰʘʛʘ: 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʠʥʩʪʨʫʢʮʠʠ for  ʚ ʬʫʥʢʮʠʶ range  ʧʝʨʝʜʘʶʪʩʷ ʪʨʠ 

ʘʨʛʫʤʝʥʪʘ: 

ǅ ʧʝʨʚʳʡ ʘʨʛʫʤʝʥʪ ï ʥʘʯʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ; 

ǅ ʚʪʦʨʦʡ ʘʨʛʫʤʝʥʪ ï ʢʦʥʝʯʥʳʡ ʧʨʝʜʝʣ ʩʧʠʩʢʘ; 

ǅ ʪʨʝʪʠʡ ʘʨʛʫʤʝʥʪ ï ʚʝʣʠʯʠʥʘ ʰʘʛʘ. 

3.3. ɺʳʯʠʩʣʝʥʠʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʮʠʢʣʦʚ 

ʈʘʩʩʤʦʪʨʠʤ ʧʨʘʢʪʠʯʝʩʢʠʝ ʟʘʜʘʯʠ, ʢʦʪʦʨʳʝ ʨʝʘʣʠʟʫʶʪʩʷ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʮʠʢʣʦʚ. 

ɿʘʜʘʯʘ 1. ʅʘʧʠʰʠʪʝ ʧʨʦʛʨʘʤʤʫ, ʢʦʪʦʨʘʷ ʜʣʷ ʢʘʞʜʦʛʦ ʤʝʩʷʮʘ ʛʦʜʘ 

ʚʳʚʦʜʠʪ ʦʙʲʝʤ ʧʨʦʜʘʞ ʥʘʨʘʩʪʘʶʱʠʤ ʠʪʦʛʦʤ ʩ ʥʘʯʘʣʘ ʛʦʜʘ. ʆʙʲʝʤ ʧʨʦʜʘʞ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʥʦʤʝʨʘ ʤʝʩʷʮʘ ʧʨʦʛʥʦʟʠʨʫʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ: 
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Ȭɓɬɗɞ_ɡɢɠɖɒɘ ˮ ȫɠɞɗɢʍɞɗɣɱɨɒ ǉ ʦʣʣʣ Ƴ ƽȫɠɞɗɢʍɞɗɣɱɨɒ ˩ ʦƾ  

ʈʝʰʝʥʠʝ ʜʘʥʥʦʡ ʟʘʜʘʯʠ ʨʝʘʣʠʟʫʝʤ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʣʝʜʫʶʱʝʛʦ ʢʦʜʘ: 

 

ɺ ʩʪʨʦʢʝ 1, ʜʦ ʮʠʢʣʘ, ʧʨʦʠʩʭʦʜʠʪ ʠʥʠʮʠʘʣʠʟʘʮʠʷ ʧʝʨʝʤʝʥʥʦʡ total , 

ʢʦʪʦʨʘʷ ʚʳʩʪʫʧʘʝʪ ʚ ʢʘʯʝʩʪʚʝ ʥʘʢʦʧʠʪʝʣʷ. ʕʪʦ ʩʚʷʟʥʦ ʩ ʪʝʤ, ʯʪʦ ʚ ʩʪʨʦʢʝ 7 

ʧʨʦʠʩʭʦʜʠʪ ʜʦʙʘʚʣʝʥʠʝ ʦʯʝʨʝʜʥʦʛʦ ʤʝʩʷʯʥʦʛʦ ʟʥʘʯʝʥʠʷ ʧʨʦʜʘʞ ʢ ʫʞʝ 

ʧʦʣʫʯʝʥʥʦʤʫ ʦʙʲʝʤʫ ʧʦʩʪʫʧʣʝʥʠʡ. ɽʩʣʠ ʧʝʨʝʤʝʥʥʘʷ total  ʢ ʵʪʦʤʫ ʚʨʝʤʝʥʠ ʥʝ 

ʙʫʜʝʪ ʠʥʠʮʠʘʣʠʟʠʨʦʚʘʥʘ, ʪʦ ʧʨʦʠʟʦʡʜʝʪ ʦʰʠʙʢʘ. 

 

ɿʘʜʘʯʘ 2. ʅʘʧʠʰʠʪʝ ʬʫʥʢʮʠʶ ʚʳʯʠʩʣʝʥʠʷ ʬʘʢʪʦʨʠʘʣʘ ʯʠʩʣʘ. 

ʌʘʢʪʦʨʠʘʣ ʯʠʩʣʘ N ʦʙʦʟʥʘʯʘʝʪʩʷ ʢʘʢ N!  ʠ ʚʳʯʠʩʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ: 

Nƞ ˮ ʦ ǉ ʧ ǉ ʨ ǉ ʩ ǉ ʪ ǉ ƛ ǉ N 

ɼʣʷ ʨʝʰʝʥʠʷ ʜʘʥʥʦʡ ʟʘʜʘʯʠ ʠʩʧʦʣʴʟʫʝʤ ʩʣʝʜʫʶʱʠʡ ʢʦʜ: 

 



78 

ʉʣʝʜʫʝʪ ʦʙʨʘʪʠʪʴ ʚʥʠʤʘʥʠʝ ʥʘ ʟʥʘʯʝʥʠʷ, ʢʦʪʦʨʳʝ ʧʨʠʩʚʘʠʚʘʶʪʩʷ 

ʧʝʨʝʤʝʥʥʳʤ-ʥʘʢʦʧʠʪʝʣʷʤ ʚ ʟʘʜʘʯʘʭ 1 ʠ 2. 

ɺʦʧʨʦʩʳ ʜʣʷ ʩʘʤʦʧʨʦʚʝʨʢʠ ʧʦ ʪʝʤʝ 3 

1. ʏʪʦ ʪʘʢʦʝ ʫʧʨʘʚʣʷʶʱʘʷ ʩʪʨʫʢʪʫʨʘ? 

2. ʏʪʦ ʪʘʢʦʝ ʩʪʨʫʢʪʫʨʘ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʷ? 

3. ʏʪʦ ʪʘʢʦʝ ʩʪʨʫʢʪʫʨʘ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʷ ʩ ʝʜʠʥʩʪʚʝʥʥʳʤ ʚʘʨʠʘʥʪʦʤ 

ʠʩʧʦʣʥʝʥʠʷ? 

4. ʏʪʦ ʪʘʢʦʝ ʙʫʣʝʚʦ ʚʳʨʘʞʝʥʠʝ? 

5. ʂʘʢʠʝ ʪʠʧʳ ʦʪʥʦʰʝʥʠʡ ʤʝʞʜʫ ʟʥʘʯʝʥʠʷʤʠ ʤʦʞʥʦ ʧʨʦʚʝʨʠʪʴ ʧʨʠ 

ʧʦʤʦʱʠ ʦʧʝʨʘʪʦʨʦʚ ʩʨʘʚʥʝʥʠʷ (ʨʝʣʷʮʠʦʥʥʳʭ ʦʧʝʨʘʪʦʨʦʚ)? 

6. ʅʘʧʠʰʠʪʝ ʠʥʩʪʨʫʢʮʠʶ if , ʢʦʪʦʨʘʷ ʧʨʠʩʚʘʠʚʘʝʪ ʟʥʘʯʝʥʠʝ 0 

ʧʝʨʝʤʝʥʥʦʡ ɧ, ʝʩʣʠ ʧʝʨʝʤʝʥʥʘʷ ɥ ʨʘʚʥʘ 20. 

7. ʅʘʧʠʰʠʪʝ, ʠʥʩʪʨʫʢʮʠʶ if , ʢʦʪʦʨʘʷ ʧʨʠʩʚʘʠʚʘʝʪ ʟʥʘʯʝʥʠʝ 0.2 

ʧʝʨʝʤʝʥʥʦʡ commissionRate (ʩʪʘʚʢʘ ʢʦʤʠʩʩʠʦʥʥʦʛʦ ʚʦʟʥʘʛʨʘʞʜʝʥʠʷ), ʝʩʣʠ 

ʧʝʨʝʤʝʥʥʘʷ sales (ʧʨʦʜʘʞʠ) ʙʦʣʴʰʝ ʠʣʠ ʨʘʚʥʘ 10 000. 

8. ʂʘʢ ʨʘʙʦʪʘʝʪ ʩʪʨʫʢʪʫʨʘ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʷ ʩ ʜʚʫʤʷ 

ʘʣʴʪʝʨʥʘʪʠʚʥʳʤʠ ʚʘʨʠʘʥʪʘʤʠ? 

9. ʂʘʢʫʶ ʠʥʩʪʨʫʢʮʠʶ ʩʣʝʜʫʝʪ ʧʨʠʤʝʥʠʪʴ ʚ Python ʜʣʷ ʥʘʧʠʩʘʥʠʷ 

ʩʪʨʫʢʪʫʨʳ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʷ ʩ ʜʚʫʤʷ ʘʣʴʪʝʨʥʘʪʠʚʥʳʤʠ ʚʘʨʠʘʥʪʘʤʠ? 

10. ʇʨʠ ʢʘʢʠʭ ʦʙʩʪʦʷʪʝʣʴʩʪʚʘʭ ʩʨʘʙʘʪʳʚʘʶʪ ʠʥʩʪʨʫʢʮʠʠ, ʢʦʪʦʨʳʝ 

ʧʦʷʚʣʷʶʪʩʷ ʧʦʩʣʝ ʚʳʨʘʞʝʥʠʷ else  ʧʨʠ ʥʘʧʠʩʘʥʠʠ ʠʥʩʪʨʫʢʮʠʠ if - else ? 

11. ʇʨʝʦʙʨʘʟʫʡʪʝ ʧʨʠʚʝʜʝʥʥʳʡ ʥʠʞʝ ʬʨʘʛʤʝʥʪ ʢʦʜʘ ʚ ʠʥʩʪʨʫʢʮʠʶ if -

elif - else : 

if number == 1:  

print(' Ȭɖɚɟ')  

else:  

if number == 2:  

print(' Ȣɔɒ')  

else:  
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if number == 3:  

print(' Ȱɢɚ')  

else:  

print ( ' ȫɗɚəɔɗɣɤɟɠɗ' )  

12. ʆʙʲʷʩʥʠʪʝ, ʯʪʦ ʠʤʝʝʪʩʷ ʚ ʚʠʜʫ ʧʦʜ ʪʝʨʤʠʥʦʤ çʠʩʧʦʣʥʷʝʤʳʡ ʧʦ 

ʫʩʣʦʚʠʶè. 

13. ɺʘʤ ʥʫʞʥʦ ʧʨʦʚʝʨʠʪʴ ʫʩʣʦʚʠʝ. ɽʩʣʠ ʦʥʦ ʷʚʣʷʝʪʩʷ ʠʩʪʠʥʥʳʤ, ʪʦ 

ʠʩʧʦʣʥʠʪʴ ʦʜʠʥ ʥʘʙʦʨ ʠʥʩʪʨʫʢʮʠʡ. ɽʩʣʠ ʞʝ ʦʥʦ ʷʚʣʷʝʪʩʷ ʣʦʞʥʳʤ, ʪʦ 

ʠʩʧʦʣʥʠʪʴ ʜʨʫʛʦʡ ʥʘʙʦʨ ʠʥʩʪʨʫʢʮʠʡ. ʂʘʢʫʶ ʩʪʨʫʢʪʫʨʫ ʚʳ ʙʫʜʝʪʝ 

ʠʩʧʦʣʴʟʦʚʘʪʴ? 

14. ʂʨʘʪʢʦ ʦʧʠʰʠʪʝ, ʢʘʢ ʨʘʙʦʪʘʝʪ ʦʧʝʨʘʪʦʨ and. 

15. ʂʨʘʪʢʦ ʦʧʠʰʠʪʝ, ʢʘʢ ʨʘʙʦʪʘʝʪ ʦʧʝʨʘʪʦʨ or. 

16. ʂʘʢʦʡ ʣʦʛʠʯʝʩʢʠʡ ʦʧʝʨʘʪʦʨ ʣʫʯʰʝ ʚʩʝʛʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʨʠ 

ʦʧʨʝʜʝʣʝʥʠʠ, ʥʘʭʦʜʠʪʩʷ ʣʠ ʯʠʩʣʦ ʚʥʫʪʨʠ ʜʠʘʧʘʟʦʥʘ? 

17. ʏʪʦ ʪʘʢʦʝ ʬʣʘʛ ʠ ʢʘʢ ʦʥ ʨʘʙʦʪʘʝʪ? 

18. ʏʪʦ ʪʘʢʦʝ ʠʪʝʨʘʮʠʷ ʮʠʢʣʘ? 

19. ʂʦʛʜʘ ʮʠʢʣ while  ʧʨʦʚʝʨʷʝʪ ʩʚʦʝ ʫʩʣʦʚʠʝ: ʜʦ ʠʣʠ ʧʦʩʣʝ ʪʦʛʦ, ʢʘʢ 

ʦʥ ʚʳʧʦʣʥʠʪ ʠʪʝʨʘʮʠʶ? 

20. ʉʢʦʣʴʢʦ ʨʘʟ ʩʦʦʙʱʝʥʠʝ ʎȭɢɚɔɗɤƗ ɞɚɢƞʎ ʙʫʜʝʪ ʥʘʧʝʯʘʪʘʥʦ ʚ 

ʧʨʠʚʝʜʝʥʥʦʤ ʥʠʞʝ ʬʨʘʛʤʝʥʪʝ ʢʦʜʘ? 

count = 10  

while count < 1:  

print (' ȭɢɚɔɗɤ, ɞɚɢ!')  

 

21. ʏʪʦ ʪʘʢʦʝ ʙʝʩʢʦʥʝʯʥʳʡ ʮʠʢʣ? 

 

22. ʇʝʨʝʧʠʰʠʪʝ ʧʨʠʚʝʜʝʥʥʳʡ ʥʠʞʝ ʬʨʘʛʤʝʥʪ ʢʦʜʘ, ʯʪʦʙʳ ʚʤʝʩʪʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʧʠʩʢʘ [0, 1, 2, 3,4, 5] ʦʥ ʚʳʟʳʚʘʣ ʬʫʥʢʮʠʶ range : 

for  ɧ in  [0, 1, 2, 3, 4, 5]:  

print ƽʎȬɓɠɘɒɰ ɯɤɥ ɡɢɠɕɢɒɞɞɥƞʎƾ 
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23. ʏʪʦ ʧʦʢʘʞʝʪ ʧʨʠʚʝʜʝʥʥʳʡ ʥʠʞʝ ʬʨʘʛʤʝʥʪ ʢʦʜʘ? 

for number in range(6):  

print(number)  

 

24. ʏʪʦ ʧʦʢʘʞʝʪ ʧʨʠʚʝʜʝʥʥʳʡ ʥʠʞʝ ʬʨʘʛʤʝʥʪ ʢʦʜʘ? 

for number in range(2, 6):  

print(number)  

 

25. ʏʪʦ ʧʦʢʘʞʝʪ ʧʨʠʚʝʜʝʥʥʳʡ ʥʠʞʝ ʬʨʘʛʤʝʥʪ ʢʦʜʘ? 

for number in range( 0, 501, 100):  

print(number)  

26. ʏʪʦ ʧʦʢʘʞʝʪ ʧʨʠʚʝʜʝʥʥʳʡ ʥʠʞʝ ʬʨʘʛʤʝʥʪ ʢʦʜʘ? 

for number in range(10, 5, - 1):  

print(number)  

 

27. ʏʪʦ ʪʘʢʦʝ ʥʘʢʦʧʠʪʝʣʴ (ʘʢʢʫʤʫʣʷʪʦʨʥʘʷ ʧʝʨʝʤʝʥʥʘʷ)? 

28. ʉʣʝʜʫʝʪ ʣʠ ʠʥʠʮʠʘʣʠʟʠʨʦʚʘʪʴ ʥʘʢʦʧʠʪʝʣʴ ʢʦʥʢʨʝʪʥʳʤ 

ʟʥʘʯʝʥʠʝʤ? ʇʦʯʝʤʫ ʠʣʠ ʧʦʯʝʤʫ ʥʝʪ? 

29. ʏʪʦ ʧʦʢʘʞʝʪ ʧʨʠʚʝʜʝʥʥʳʡ ʥʠʞʝ ʬʨʘʛʤʝʥʪ ʢʦʜʘ? 

total = 0  

for count in range( 1, 6):  

total = total + count  

print(total)  

30. ʏʪʦ ʧʦʢʘʞʝʪ ʧʨʠʚʝʜʝʥʥʳʡ ʥʠʞʝ ʬʨʘʛʤʝʥʪ ʢʦʜʘ? 

Number1 = 10  

number2 = 5  

number1 = number1 + number2 

print ( number1, number2)  

 

31. ʇʝʨʝʧʠʰʠʪʝ ʧʨʠʚʝʜʝʥʥʳʝ ʥʠʞʝ ʠʥʩʪʨʫʢʮʠʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʨʘʩʰʠʨʝʥʥʳʭ ʦʧʝʨʘʪʦʨʦʚ ʧʨʠʩʚʘʠʚʘʥʠʷ: 

quantity  = quantity  + 1  
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days_left = days_left -  5 

price  = price  * 10  

price  = price  / 2  

 

32. ʏʪʦ ʪʘʢʦʝ ʮʠʢʣ ʩ ʫʩʣʦʚʠʝʤ ʧʦʚʪʦʨʝʥʠʷ? 

33. ʏʪʦ ʪʘʢʦʝ ʮʠʢʣ ʩʦ ʩʯʝʪʯʠʢʦʤ ʧʦʚʪʦʨʝʥʠʡ? 

34. ʏʪʦ ʪʘʢʦʝ ʙʝʩʢʦʥʝʯʥʳʡ ʮʠʢʣ? ʅʘʧʠʰʠʪʝ ʧʨʦʛʨʘʤʤʥʳʡ ʢʦʜ ʜʣʷ 

ʙʝʩʢʦʥʝʯʥʦʛʦ ʮʠʢʣʘ. 

35. ʇʦʯʝʤʫ ʩʦʦʪʚʝʪʩʪʚʫʶʱʘʷ ʠʥʠʮʠʘʣʠʟʘʮʠʷ ʥʘʢʘʧʣʠʚʘʶʱʠʭ 

ʧʝʨʝʤʝʥʥʳʭ ʠʤʝʝʪ ʢʨʠʪʠʯʝʩʢʠ ʚʘʞʥʦʝ ʟʥʘʯʝʥʠʝ? 
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ʃʝʢʮʠʷ 4. ʌʫʥʢʮʠʠ 

ʇʣʘʥ ʣʝʢʮʠʠ 

1. ʇʨʦʮʝʜʫʨʳ ʠ ʬʫʥʢʮʠʠ. 

2. ʆʙʲʷʚʣʝʥʠʝ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʬʫʥʢʮʠʡ. 

3. ʆʙʣʘʩʪʴ ʜʝʡʩʪʚʠʷ ʠ ʣʦʢʘʣʴʥʳʝ ʧʝʨʝʤʝʥʥʳʝ. 

4. ʇʝʨʝʜʘʯʘ ʘʨʛʫʤʝʥʪʦʚ ʚ ʬʫʥʢʮʠʶ. 

5. ɺʦʟʚʨʘʪ ʟʥʘʯʝʥʠʡ ʠʟ ʬʫʥʢʮʠʠ. 

6. ʌʫʥʢʮʠʠ ʩʪʘʥʜʘʨʪʥʦʡ ʙʠʙʣʠʦʪʝʢʠ ʠ ʠʥʩʪʨʫʢʮʠʷ import 

7. ʈʝʢʫʨʩʠʷ. 

8. ʌʫʥʢʮʠʠ ʚ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʟʘʜʘʯʘʭ. 

4.1. ʇʨʦʮʝʜʫʨʳ ʠ ʬʫʥʢʮʠʠ 

ʌʫʥʢʮʠʷ ï ʵʪʦ ʛʨʫʧʧʘ ʠʥʩʪʨʫʢʮʠʡ (ʩʦ ʩʚʦʠʤ ʠʤʝʥʝʤ), ʢʦʪʦʨʘʷ 

ʩʫʱʝʩʪʚʫʝʪ ʚʥʫʪʨʠ ʧʨʦʛʨʘʤʤʳ ʩ ʮʝʣʴʶ ʚʳʧʦʣʥʝʥʠʷ ʦʧʨʝʜʝʣʝʥʥʦʡ ʟʘʜʘʯʠ. 

ɹʦʣʴʰʠʥʩʪʚʦ ʧʨʦʛʨʘʤʤ ʚʳʧʦʣʥʷʝʪ ʟʘʜʘʯʠ, ʢʦʪʦʨʳʝ ʥʘʩʪʦʣʴʢʦ ʢʨʫʧʥʳʝ, 

ʯʪʦ ʠʭ ʧʨʠʭʦʜʠʪʩʷ ʨʘʟʙʠʚʘʪʴ ʥʘ ʥʝʩʢʦʣʴʢʦ ʧʦʜʟʘʜʘʯ. ʇʦʵʪʦʤʫ ʧʨʦʛʨʘʤʤʠʩʪʳ 

ʦʙʳʯʥʦ ʧʦʜʨʘʟʜʝʣʷʶʪ ʩʚʦʠ ʧʨʦʛʨʘʤʤʳ ʥʘ ʥʝʙʦʣʴʰʠʝ ʧʨʠʝʤʣʝʤʳʝ ʧʦʨʮʠʠ, 

ʢʦʪʦʨʳʝ ʥʘʟʳʚʘʶʪʩʷ ʬʫʥʢʮʠʷʤʠ. ʌʫʥʢʮʠʷ ï ʵʪʦ ʛʨʫʧʧʘ ʠʥʩʪʨʫʢʮʠʡ, ʢʦʪʦʨʘʷ 

ʩʫʱʝʩʪʚʫʝʪ ʚʥʫʪʨʠ ʧʨʦʛʨʘʤʤʳ ʩ ʮʝʣʴʶ ʚʳʧʦʣʥʝʥʠʷ ʢʦʥʢʨʝʪʥʦʡ ʟʘʜʘʯʠ. 

ɺʤʝʩʪʦ ʪʦʛʦ ʯʪʦʙʳ ʧʠʩʘʪʴ ʙʦʣʴʰʫʶ ʧʨʦʛʨʘʤʤʫ ʢʘʢ ʦʜʥʫ ʜʣʠʥʥʫʶ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʠʥʩʪʨʫʢʮʠʡ, ʧʨʦʛʨʘʤʤʠʩʪ ʩʦʟʜʘʝʪ ʥʝʩʢʦʣʴʢʦ ʥʝʙʦʣʴʰʠʭ 

ʬʫʥʢʮʠʡ, ʢʘʞʜʘʷ ʠʟ ʢʦʪʦʨʳʭ ʚʳʧʦʣʥʷʝʪ ʦʧʨʝʜʝʣʝʥʥʫʶ ʯʘʩʪʴ ʟʘʜʘʯʠ. ʕʪʠ 

ʥʝʙʦʣʴʰʠʝ ʬʫʥʢʮʠʠ ʟʘʪʝʤ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʥʝʥʳ ʚ ʥʫʞʥʦʤ ʧʦʨʷʜʢʝ ʜʣʷ 

ʚʳʧʦʣʥʝʥʠʷ ʦʙʱʝʡ ʟʘʜʘʯʠ. 

ʊʘʢʦʡ ʧʦʜʭʦʜ ʠʥʦʛʜʘ ʥʘʟʳʚʘʝʪʩʷ ʤʝʪʦʜʦʤ "ʨʘʟʜʝʣʷʡ ʠ ʚʣʘʩʪʚʫʡ", ʧʦʪʦʤʫ 

ʯʪʦ ʙʦʣʴʰʘʷ ʟʘʜʘʯʘ ʧʦʜʨʘʟʜʝʣʷʝʪʩʷ ʥʘ ʥʝʩʢʦʣʴʢʦ ʤʝʥʴʰʠʭ ʟʘʜʘʯ, ʢʦʪʦʨʳʝ 

ʣʝʛʢʦ ʚʳʧʦʣʥʠʪʴ. ʅʘ ʨʠʩ. 4.1 ʠʣʣʶʩʪʨʠʨʫʝʪʩʷ ʵʪʘ ʠʜʝʷ ʧʫʪʝʤ ʩʨʘʚʥʝʥʠʷ ʜʚʫʭ 

ʧʨʦʛʨʘʤʤ: ʚ ʦʜʥʦʡ ʠʟ ʥʠʭ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʟʘʜʘʯʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʠʥʥʘʷ 

ʩʣʦʞʥʘʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʠʥʩʪʨʫʢʮʠʡ, ʚ ʜʨʫʛʦʡ ʟʘʜʘʯʘ ʧʦʜʨʘʟʜʝʣʷʝʪʩʷ ʥʘ 
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ʤʝʥʴʰʠʝ ʧʦ ʦʙʲʝʤʫ ʟʘʜʘʯʠ, ʢʘʞʜʘʷ ʠʟ ʢʦʪʦʨʳʭ ʚʳʧʦʣʥʷʝʪʩʷ ʦʪʜʝʣʴʥʦʡ 

ʬʫʥʢʮʠʝʡ. 

 
ʈʠʩʫʥʦʢ 4.1 ï ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʬʫʥʢʮʠʡ ʜʣʷ ʨʘʟʙʠʝʥʠʷ ʟʘʜʘʯʠ ʧʦ ʤʝʪʦʜʫ 

çʨʘʟʜʝʣʷʡ ʠ ʚʣʘʩʪʚʫʡè 

 

ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʚ ʧʨʦʛʨʘʤʤʝ ʬʫʥʢʮʠʡ ʢʘʞʜʘʷ ʧʦʜʟʘʜʘʯʘ ʦʙʳʯʥʦ 

ʚʳʥʦʩʠʪʩʷ ʚ ʩʦʙʩʪʚʝʥʥʫʶ ʬʫʥʢʮʠʶ. ʉʣʝʜʫʝʪ ʧʦʥʠʤʘʪʴ, ʯʪʦ ʧʨʦʩʪʦʝ ʨʘʟʙʠʝʥʠʝ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʡ ʧʨʦʛʨʘʤʤʳ ʥʘ ʙʣʦʢʠ ʥʝ ʷʚʣʷʝʪʩʷ ʩʘʤʦʮʝʣʴʶ. ʌʫʥʢʮʠʠ 

ʧʨʝʜʧʦʣʘʛʘʶʪ ʧʦʚʪʦʨʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ, ʪʦ ʝʩʪʴ ʩʦʟʜʘʥʥʳʝ ʝʜʠʥʦʞʜʳ 

ʬʫʥʢʮʠʠ ʤʦʛʫʪ ʚʳʟʳʚʘʪʴʩʷ ʣʶʙʦʝ ʢʦʣʠʯʝʩʪʚʦ ʨʘʟ. ʅʘʧʨʠʤʝʨ, ʦʜʥʘʞʜʳ 

ʩʦʟʜʘʥʥʘʷ ʨʘʟʨʘʙʦʪʯʠʢʘʤʠ ʬʫʥʢʮʠʷ print  ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʨʦʛʨʘʤʤʠʩʪʘʤʠ 

ʤʥʦʛʦʢʨʘʪʥʦ, ʢʘʞʜʳʡ ʨʘʟ, ʢʦʛʜʘ ʥʝʦʙʭʦʜʠʤʦ ʯʪʦ-ʣʠʙʦ ʚʳʚʝʩʪʠ. ʊʦ ʞʝ 

ʦʪʥʦʩʠʪʩʷ ʢ ʚʩʪʨʦʝʥʥʳʤ ʬʫʥʢʮʠʷʤ abs(  ) , round (  ) , range (  )  ʠ ʪ.ʜ.  

ɺ ʨʝʟʫʣʴʪʘʪʝ ʨʘʟʙʠʝʥʠʷ ʧʨʦʛʨʘʤʤʳ ʥʘ ʬʫʥʢʮʠʠ ʦʥʘ ʧʦʣʫʯʘʝʪ 

ʩʣʝʜʫʶʱʠʝ ʧʨʝʠʤʫʱʝʩʪʚʘ. 
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ǅ ɹʦʣʝʝ ʧʨʦʩʪʦʡ ʢʦʜ. ʂʦʛʜʘ ʢʦʜ ʧʨʦʛʨʘʤʤʳ ʨʘʟʙʠʪ ʥʘ ʬʫʥʢʮʠʠ, ʦʥ 

ʧʨʦʱʝ ʠ ʣʝʛʯʝ ʜʣʷ ʧʦʥʠʤʘʥʠʷ. ʅʝʩʢʦʣʴʢʦ ʥʝʙʦʣʴʰʠʭ ʬʫʥʢʮʠʡ ʥʘʤʥʦʛʦ ʣʝʛʯʝ 

ʯʠʪʘʪʴ, ʯʝʤ ʦʜʥʫ ʜʣʠʥʥʫʶ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʠʥʩʪʨʫʢʮʠʡ. 

ǅ ʇʦʚʪʦʨʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʢʦʜʘ. ʌʫʥʢʮʠʠ ʪʘʢʞʝ ʫʤʝʥʴʰʘʶʪ 

ʜʫʙʣʠʨʦʚʘʥʠʝ ʧʨʦʛʨʘʤʤʥʦʛʦ ʢʦʜʘ ʚ ʧʨʦʛʨʘʤʤʝ. ɽʩʣʠ ʦʧʨʝʜʝʣʝʥʥʘʷ ʦʧʝʨʘʮʠʷ 

ʚ ʧʨʦʛʨʘʤʤʝ ʚʳʧʦʣʥʷʝʪʩʷ ʚ ʥʝ ʩʢʦʣʴʢʠʭ ʤʝʩʪʘʭ, ʪʦ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʵʪʦʡ 

ʦʧʝʨʘʮʠʠ ʤʦʞʥʦ ʦʜʠʥ ʨʘʟ ʥʘʧʠʩʘʪʴ ʬʫʥʢʮʠʶ ʠ ʟʘʪʝʤ ʝʝ ʠʩʧʦʣʥʷʪʴ ʚ ʣʶʙʦʝ 

ʚʨʝʤʷ, ʢʦʛʜʘ ʦʥʘ ʧʦʥʘʜʦʙʠʪʩʷ. ʕʪʦ ʧʨʝʠʤʫʱʝʩʪʚʦ ʬʫʥʢʮʠʡ ʥʘʟʳʚʘʝʪʩʷ 

ʧʦʚʪʦʨʥʳʤ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʢʦʜʘ. 

ǅ ɹʦʣʝʝ ʧʨʦʩʪʦʝ ʪʝʩʪʠʨʦʚʘʥʠʝ. ʂʦʛʜʘ ʢʘʞʜʘʷ ʟʘʜʘʯʘ ʚ ʧʨʦʛʨʘʤʤʝ 

ʩʦʜʝʨʞʠʪʩʷ ʚ ʩʦʙʩʪʚʝʥʥʦʡ ʬʫʥʢʮʠʠ, ʧʨʦʮʝʩʩʳ ʪʝʩʪʠʨʦʚʘʥʠʷ ʠ ʦʪʣʘʜʢʠ 

ʩʪʘʥʦʚʷʪʩʷ ʧʨʦʱʝ. ʇʨʦʛʨʘʤʤʠʩʪʳ ʤʦʛʫʪ ʠʥʜʠʚʠʜʫʘʣʴʥʦ ʧʨʦʪʝʩʪʠʨʦʚʘʪʴ 

ʢʘʞʜʫʶ ʬʫʥʢʮʠʶ ʚ ʧʨʦʛʨʘʤʤʝ ʠ ʦʧʨʝʜʝʣʠʪʴ, ʚʳʧʦʣʥʷʝʪ ʣʠ ʦʥʘ ʩʚʦʶ ʟʘʜʘʯʫ 

ʧʨʘʚʠʣʴʥʦ. ʕʪʦ ʫʧʨʦʱʘʝʪ ʧʨʦʮʝʩʩ ʠʟʦʣʠʨʦʚʘʥʠʷ ʠ ʠʩʧʨʘʚʣʝʥʠʷ ʦʰʠʙʦʢ. 

ǅ ɹʦʣʝʝ ʙʳʩʪʨʘʷ ʨʘʟʨʘʙʦʪʢʘ. ʇʨʝʜʧʦʣʦʞʠʤ, ʯʪʦ ʧʨʦʛʨʘʤʤʠʩʪ ʠʣʠ 

ʢʦʤʘʥʜʘ ʧʨʦʛʨʘʤʤʠʩʪʦʚ ʨʘʟʨʘʙʘʪʳʚʘʶʪ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʧʨʦʛʨʘʤʤʳ. ʆʥʠ 

ʦʙʥʘʨʫʞʠʚʘʶʪ, ʯʪʦ ʢʘʞʜʘʷ ʧʨʦʛʨʘʤʤʘ ʚʳʧʦʣʥʷʝʪ ʥʝʩʢʦʣʴʢʦ ʦʙʱʠʭ ʟʘʜʘʯ, 

ʪʘʢʠʭ ʢʘʢ ʚʳʷʩʥʝʥʠʝ ʠʤʝʥʠ ʧʦʣʴʟʦʚʘʪʝʣʷ ʠ ʧʘʨʦʣʷ, ʚʳʚʦʜ ʪʝʢʫʱʝʛʦ ʚʨʝʤʝʥʠ ʠ 

ʪ. ʜ. ʄʥʦʛʦʢʨʘʪʥʦ ʧʠʩʘʪʴ ʧʨʦʛʨʘʤʤʥʳʡ ʢʦʜ ʜʣʷ ʚʩʝʭ ʵʪʠʭ ʟʘʜʘʯ ʥʝ ʠʤʝʝʪ 

ʥʠʢʘʢʦʛʦ ʩʤʳʩʣʘ. ɺʤʝʩʪʦ ʵʪʦʛʦ ʜʣʷ ʯʘʩʪʦ ʚʩʪʨʝʯʘʶʱʠʭʩʷ ʟʘʜʘʯ ʧʠʰʫʪ 

ʬʫʥʢʮʠʠ, ʠ ʵʪʠ ʬʫʥʢʮʠʠ ʤʦʛʫʪ ʙʳʪʴ ʚʢʣʶʯʝʥʳ ʚ ʩʦʩʪʘʚ ʣʶʙʦʡ ʧʨʦʛʨʘʤʤʳ, 

ʢʦʪʦʨʘʷ ʚ ʥʠʭ ʥʫʞʜʘʝʪʩʷ. 

ǅ ʋʧʨʦʱʝʥʠʝ ʢʦʤʘʥʜʥʦʡ ʨʘʙʦʪʳ. ʌʫʥʢʮʠʠ ʪʘʢʞʝ ʫʧʨʦʱʘʶʪ 

ʧʨʦʛʨʘʤʤʠʩʪʘʤ ʨʘʙʦʪʫ ʚ ʢʦʤʘʥʜʘʭ. ʂʦʛʜʘ ʧʨʦʛʨʘʤʤʘ ʨʘʟʨʘʙʘʪʳʚʘʝʪʩʷ ʢʘʢ 

ʥʘʙʦʨ ʬʫʥʢʮʠʡ, ʢʘʞʜʘʷ ʠʟ ʢʦʪʦʨʳʭ ʚʳʧʦʣʥʷʝʪ ʦʪʜʝʣʴʥʫʶ ʟʘʜʘʯʫ, ʚ ʵʪʦʤ 

ʩʣʫʯʘʝ ʨʘʟʥʳʤ ʧʨʦʛʨʘʤʤʠʩʪʘʤ ʤʦʞʝʪ ʙʳʪʴ ʧʦʨʫʯʝʥʦ ʥʘʧʠʩʘʥʠʝ ʨʘʟʣʠʯʥʳʭ 

ʬʫʥʢʮʠʡ. 

ʉʫʱʝʩʪʚʫʶʪ ʥʝʩʢʦʣʴʢʦ ʪʠʧʦʚ ʬʫʥʢʮʠʡ: ʬʫʥʢʮʠʠ ʙʝʟ ʚʦʟʚʨʘʪʘ ʟʥʘʯʝʥʠʷ, 

ʠʣʠ ʧʨʦʮʝʜʫʨʳ (procedure), ʠ ʬʫʥʢʮʠʠ ʩ ʚʦʟʚʨʘʪʦʤ ʟʥʘʯʝʥʠʷ (function). ʂʦʛʜʘ 

ʚʳʟʳʚʘʝʪʩʷ ʬʫʥʢʮʠʷ ʙʝʟ ʚʦʟʚʨʘʪʘ ʟʥʘʯʝʥʠʷ, ʦʥʘ ʧʨʦʩʪʦ ʠʩʧʦʣʥʷʝʪ 
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ʩʦʜʝʨʞʘʱʠʝʩʷ ʚ ʥʝʡ ʠʥʩʪʨʫʢʮʠʠ ʠ ʟʘʪʝʤ ʟʘʚʝʨʰʘʝʪʩʷ. ʂʦʛʜʘ ʚʳʟʳʚʘʝʪʩʷ 

ʬʫʥʢʮʠʷ ʩ ʚʦʟʚʨʘʪʦʤ ʟʥʘʯʝʥʠʷ, ʦʥʘ ʠʩʧʦʣʥʷʝʪ ʩʦʜʝʨʞʘʱʠʝʩʷ ʚ ʥʝʡ ʠʥʩʪʨʫʢʮʠʠ 

ʠ ʚʦʟʚʨʘʱʘʝʪ ʟʥʘʯʝʥʠʝ ʚ ʪʫ ʠʥʩʪʨʫʢʮʠʶ, ʢʦʪʦʨʘʷ ʝʝ ʚʳʟʚʘʣʘ. ʌʫʥʢʮʠʷ 

input (  )  ʷʚʣʷʝʪʩʷ ʧʨʠʤʝʨʦʤ ʬʫʥʢʮʠʠ ʩ ʚʦʟʚʨʘʪʦʤ ʟʥʘʯʝʥʠʷ. ʇʨʠ ʚʳʟʦʚʝ 

ʬʫʥʢʮʠʠ input (  )  ʦʥʘ ʧʦʣʫʯʘʝʪ ʜʘʥʥʳʝ, ʢʦʪʦʨʳʝ ʧʦʣʴʟʦʚʘʪʝʣʴ ʚʚʦʜʠʪ ʥʘ 

ʢʣʘʚʠʘʪʫʨʝ, ʠ ʚʦʟʚʨʘʱʘʝʪ ʵʪʠ ʜʘʥʥʳʝ ʚ ʢʘʯʝʩʪʚʝ ʩʪʨʦʢʦʚʦʛʦ ʟʥʘʯʝʥʠʷ. 

ʌʫʥʢʮʠʠ int (  )  ʠ float (  )  ï ʪʦʞʝ ʧʨʠʤʝʨʳ ʬʫʥʢʮʠʡ ʩ ʚʦʟʚʨʘʪʦʤ ʟʥʘʯʝʥʠʷ. 

ɺʳ ʧʝʨʝʜʘʝʪʝ ʘʨʛʫʤʝʥʪ ʬʫʥʢʮʠʠ int (  ), ʠ ʦʥʘ ʚʦʟʚʨʘʱʘʝʪ ʟʥʘʯʝʥʠʝ ʵʪʦʛʦ 

ʘʨʛʫʤʝʥʪʘ, ʧʨʝʦʙʨʘʟʦʚʘʥʥʦʝ ʚ ʮʝʣʦʝ ʯʠʩʣʦ. ɸʥʘʣʦʛʠʯʥʳʤ ʦʙʨʘʟʦʤ ʧʝʨʝʜʘʝʪʩʷ 

ʘʨʛʫʤʝʥʪ ʬʫʥʢʮʠʠ float (  ), ʠ ʦʥʘ ʚʦʟʚʨʘʱʘʝʪ ʟʥʘʯʝʥʠʝ ʵʪʦʛʦ ʘʨʛʫʤʝʥʪʘ, 

ʧʨʝʦʙʨʘʟʦʚʘʥʥʦʝ ʚ ʯʠʩʣʦ ʩ ʧʣʘʚʘʶʱʝʡ ʪʦʯʢʦʡ. 

4.2. ʆʙʲʷʚʣʝʥʠʝ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʬʫʥʢʮʠʡ 

ʇʨʦʛʨʘʤʤʥʳʡ ʢʦʜ ʬʫʥʢʮʠʠ ʥʘʟʳʚʘʝʪʩʷ ʦʧʨʝʜʝʣʝʥʠʝʤ ʬʫʥʢʮʠʠ. ɼʣʷ 

ʠʩʧʦʣʥʝʥʠʷ ʬʫʥʢʮʠʠ ʧʠʰʝʪʩʷ ʠʥʩʪʨʫʢʮʠʷ, ʢʦʪʦʨʘʷ ʝʝ ʚʳʟʳʚʘʝʪ. 

ʀʤʝʥʘ ʬʫʥʢʮʠʷʤ ʥʘʟʥʘʯʘʶʪʩʷ ʪʦʯʥʦ ʪʘʢ ʞʝ, ʢʘʢ ʥʘʟʥʘʯʘʶʪʩʷ ʠʤʝʥʘ 

ʠʩʧʦʣʴʟʫʝʤʳʤ ʚ ʧʨʦʛʨʘʤʤʝ ʧʝʨʝʤʝʥʥʳʤ. ʀʤʷ ʬʫʥʢʮʠʠ ʜʦʣʞʥʦ ʙʳʪʴ 

ʜʦʩʪʘʪʦʯʥʦ ʦʧʠʩʘʪʝʣʴʥʳʤ, ʯʪʦʙʳ ʣʶʙʦʡ ʯʠʪʘʶʱʠʡ ʚʘʰ ʢʦʜ ʤʦʛ ʦʙʦʩʥʦʚʘʥʥʦ 

ʜʦʛʘʜʘʪʴʩʷ, ʯʪʦ ʠʤʝʥʥʦ ʬʫʥʢʮʠʷ ʜʝʣʘʝʪ. 

ɺ Python ʪʨʝʙʫʝʪʩʷ, ʯʪʦʙʳ ʩʦʙʣʶʜʘʣʠʩʴ ʪʘʢʠʝ ʞʝ ʧʨʘʚʠʣʘ, ʢʦʪʦʨʳʝ ʚʳ 

ʩʦʙʣʶʜʘʝʪʝ ʧʨʠ ʠʤʝʥʦʚʘʥʠʠ ʧʝʨʝʤʝʥʥʳʭ: 

ǅ ʚ ʢʘʯʝʩʪʚʝ ʠʤʝʥʠ ʬʫʥʢʮʠʠ ʥʝʣʴʟʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʦʜʥʦ ʠʟ ʢʣʶʯʝʚʳʭ 

ʩʣʦʚ Python; 

ǅ ʠʤʷ ʬʫʥʢʮʠʠ ʥʝ ʤʦʞʝʪ ʩʦʜʝʨʞʘʪʴ ʧʨʦʙʝʣʳ; 

ǅ ʧʝʨʚʳʡ ʩʠʤʚʦʣ ʜʦʣʞʝʥ ʙʳʪʴ ʦʜʥʦʡ ʠʟ ʙʫʢʚ ʦʪ a ʜʦ z, ʦʪ A ʜʦ Z ʣʠʙʦ 

ʩʠʤʚʦʣʦʤ ʧʦʜʯʝʨʢʠʚʘʥʠʷ _; 

ǅ ʧʦʩʣʝ ʧʝʨʚʦʛʦ ʩʠʤʚʦʣʘ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʙʫʢʚʳ ʦʪ a ʜʦ z ʠʣʠ ʦʪ 

A ʜʦ Z, ʮʠʬʨʳ ʦʪ 0 ʜʦ 9 ʣʠʙʦ ʩʠʤʚʦʣʳ ʧʦʜʯʝʨʢʠʚʘʥʠʷ; 

ǅ ʩʠʤʚʦʣʳ ʚ ʚʝʨʭʥʝʤ ʠ ʥʠʞʥʝʤ ʨʝʛʠʩʪʨʘʭ ʨʘʟʣʠʯʘʶʪʩʷ. 
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ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʩʦʟʜʘʪʴ ʬʫʥʢʮʠʶ, ʧʠʰʫʪ ʝʝ ʦʧʨʝʜʝʣʝʥʠʝ. ɺʦʪ ʦʙʱʠʡ 

ʬʦʨʤʘʪ ʦʧʨʝʜʝʣʝʥʠʷ ʬʫʥʢʮʠʠ ʚ Python: 

def  ɚɞɱʍɦɥɟɜɨɚɚƽ ):  

ɚɟɣɤɢɥɜɨɚɱ 

ɚɟɣɤɢɥɜɨɚɱ 

ʇʝʨʚʘʷ ʩʪʨʦʢʘ ʥʘʟʳʚʘʝʪʩʷ ʟʘʛʦʣʦʚʢʦʤ ʬʫʥʢʮʠʠ. ʆʥ ʦʪʤʝʯʘʝʪ ʥʘʯʘʣʦ 

ʦʧʨʝʜʝʣʝʥʠʷ ʬʫʥʢʮʠʠ. ɿʘʛʦʣʦʚʦʢ ʬʫʥʢʮʠʠ ʥʘʯʠʥʘʝʪʩʷ ʩ ʢʣʶʯʝʚʦʛʦ ʩʣʦʚʘ def , 

ʧʦʩʣʝ ʢʦʪʦʨʦʛʦ ʠʜʝʪ ɚɞɱʍɦɥɟɜɨɚɚ, ʟʘʪʝʤ ʢʨʫʛʣʳʝ ʩʢʦʙʢʠ ʠ ʧʦʪʦʤ ʜʚʦʝʪʦʯʠʝ. 

ʅʘʯʠʥʘʷ ʩʦ ʩʣʝʜʫʶʱʝʡ ʩʪʨʦʢʠ, ʠʜʝʪ ʥʘʙʦʨ ʠʥʩʪʨʫʢʮʠʡ, ʢʦʪʦʨʳʡ 

ʥʘʟʳʚʘʝʪʩʷ ʙʣʦʢʦʤ. ɹʣʦʢ ï ʵʪʦ ʧʨʦʩʪʦ ʥʘʙʦʨ ʠʥʩʪʨʫʢʮʠʡ, ʢʦʪʦʨʳʝ ʩʦʩʪʘʚʣʷʶʪ 

ʦʜʥʦ ʮʝʣʦʝ. ʕʪʠ ʠʥʩʪʨʫʢʮʠʠ ʠʩʧʦʣʥʷʶʪʩʷ ʚʩʷʢʠʡ ʨʘʟ, ʢʦʛʜʘ ʬʫʥʢʮʠʷ 

ʚʳʟʳʚʘʝʪʩʷ. ɺ ʧʨʠʚʝʜʝʥʥʦʤ ʚʳʰʝ ʦʙʱʝʤ ʬʦʨʤʘʪʝ ʚʩʝ ʠʥʩʪʨʫʢʮʠʠ ʚ ʙʣʦʢʝ 

ʚʳʜʝʣʝʥʳ ʦʪʩʪʫʧʦʤ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʠʥʪʝʨʧʨʝʪʘʪʦʨ Python ʠʩʧʦʣʴʟʦʚʘʣ ʠʭ ʜʣʷ 

ʦʧʨʝʜʝʣʝʥʠʷ ʥʘʯʘʣʘ ʠ ʢʦʥʮʘ ʙʣʦʢʘ. 

ʈʘʩʩʤʦʪʨʠʤ ʧʨʠʤʝʨ ʦʧʨʝʜʝʣʝʥʠʷ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʡ ʬʫʥʢʮʠʠ, ʢʦʪʦʨʚʷ ʥʝ 

ʚʦʟʚʨʘʱʘʝʪ ʟʥʘʯʝʥʠʝ: 

 

ʅʦ ʟʘʧʫʩʢ ʜʘʥʥʦʛʦ ʢʦʜʘ ʥʝ ʧʨʠʚʝʜʝʪ ʢ ʚʳʧʦʣʥʝʥʠʶ ʠʥʩʪʨʫʢʮʠʡ ʚ 

ʩʪʨʦʢʘʭ 2 ï 4, ʪʘʢ ʢʘʢ ʵʪʦ ʪʦʣʴʢʦ ʦʧʨʝʜʝʣʝʥʠʝ ʬʫʥʢʮʠʠ error _message(  ) . ɼʣʷ 

ʚʳʧʦʣʥʝʥʠʷ ʬʫʥʢʮʠʠ ʝʝ ʥʝʦʙʭʦʜʠʤʦ ʚʳʟʚʘʪʴ: 

 

ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʦʧʨʝʜʝʣʝʥʥʘʷ ʨʘʥʝʝ ʬʫʥʢʮʠʷ ʚʳʟʳʚʘʝʪʩʷ ʠ ʚʩʝ 

ʠʥʩʪʨʫʢʮʠʠ ʚʳʧʦʣʥʷʶʪʩʷ. ʉʣʝʜʫʝʪ ʦʙʨʘʪʠʪʴ ʚʥʠʤʘʥʠʝ, ʯʪʦ ʚ ʨʘʩʩʤʦʪʨʝʥʥʦʤ 

ʚʳʰʝ ʧʨʠʤʝʨʝ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʘʷ ʬʫʥʢʮʠʷ error _message(  )  ʥʝʩʢʦʣʴʢʦ ʨʘʟ 

ʚʳʟʳʚʘʝʪ ʚʩʪʨʦʝʥʥʫʶ ʬʫʥʢʮʠʶ print . 
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ʈʘʩʩʤʦʪʨʠʤ ʧʨʠʤʝʨ, ʢʦʛʜʘ ʦʜʥʘ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʘʷ ʬʫʥʢʮʠʷ ʚʳʟʳʚʘʝʪ 

ʜʨʫʛʫʶ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʫʶ ʬʫʥʢʮʠʶ ʥʝʦʙʭʦʜʠʤʦʝ ʢʦʣʠʯʝʩʪʚʦ ʨʘʟ: 

 

ɺ ʧʝʨʚʦʤ ʙʣʦʢʝ ʦʧʨʝʜʝʣʷʝʪʩʷ ʬʫʥʢʮʠʷ main(  ), ʚʦ ʚʪʦʨʦʤ ʙʣʦʢʝ ʵʪʘ 

ʬʫʥʢʮʠʷ ʚʳʟʳʚʘʝʪʩʷ. 

ʇʨʠʩʪʫʧʘʷ ʢ ʥʘʧʠʩʘʥʠʶ ʧʨʦʛʨʘʤʤʳ, ʚʳ ʟʥʘʝʪʝ ʠʤʝʥʘ ʬʫʥʢʮʠʡ, ʢʦʪʦʨʳʝ 

ʧʣʘʥʠʨʫʝʪʝ ʠʩʧʦʣʴʟʦʚʘʪʴ, ʥʦ ʝʱʝ ʥʝ ʧʨʝʜʩʪʘʚʣʷʝʪʝ ʚʩʝʭ ʜʝʪʘʣʝʡ ʢʦʜʘ, ʢʦʪʦʨʳʡ 

ʙʫʜʝʪ ʚ ʵʪʠʭ ʬʫʥʢʮʠʷʭ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʢʣʶʯʝʚʦʝ ʩʣʦʚʦ 

pass ʜʣʷ ʩʦʟʜʘʥʠʷ ʧʫʩʪʳʭ ʬʫʥʢʮʠʡ. ʇʦʟʞʝ, ʢʦʛʜʘ ʜʝʪʘʣʠ ʢʦʜʘ ʙʫʜʫʪ ʠʟʚʝʩʪʥʳ, 

ʤʦʞʥʦ ʚʝʨʥʫʪʴʩʷ ʢ ʧʫʩʪʳʤ ʬʫʥʢʮʠʷʤ ʠ ʟʘʤʝʥʠʪʴ ʢʣʶʯʝʚʦʝ ʩʣʦʚʦ pass 

ʩʦʜʝʨʞʘʪʝʣʴʥʳʤ ʢʦʜʦʤ. ʀʥʪʝʨʧʨʝʪʘʪʦʨ Python ʠʛʥʦʨʠʨʫʝʪ ʢʣʶʯʝʚʦʝ ʩʣʦʚʦ 

pass, ʠ ʚ ʨʝʟʫʣʴʪʘʪʝ ʩʦʟʜʘʩʪ ʬʫʥʢʮʠʠ, ʢʦʪʦʨʳʝ ʥʠʯʝʛʦ ʥʝ ʜʝʣʘʶʪ. 

ʂʣʶʯʝʚʦʝ ʩʣʦʚʦ pass ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʢʘʯʝʩʪʚʝ ʤʝʩʪʦʟʘʧʦʣʥʠʪʝʣʷ 

ʚ ʣʶʙʦʤ ʤʝʩʪʝ ʧʨʦʛʨʘʤʤʥʦʛʦ ʢʦʜʘ Python. ʅʘʧʨʠʤʝʨ, ʝʛʦ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʚ ʠʥʩʪʨʫʢʮʠʷʭ if , for , while . 

 

4.3. ʆʙʣʘʩʪʴ ʜʝʡʩʪʚʠʷ ʠ ʣʦʢʘʣʴʥʳʝ ʧʝʨʝʤʝʥʥʳʝ 

ʃʦʢʘʣʴʥʘʷ ʧʝʨʝʤʝʥʥʘʷ ʩʦʟʜʘʝʪʩʷ ʚʥʫʪʨʠ ʬʫʥʢʮʠʠ. ʀʥʩʪʨʫʢʮʠʠ, ʢʦʪʦʨʳʝ 

ʥʘʭʦʜʷʪʩʷ ʟʘ ʧʨʝʜʝʣʘʤʠ ʬʫʥʢʮʠʠ, ʢ ʥʝʡ ʜʦʩʪʫʧʘ ʥʝ ʠʤʝʶʪ. ʈʘʟʥʳʝ ʬʫʥʢʮʠʠ 

ʤʦʛʫʪ ʠʤʝʪʴ ʣʦʢʘʣʴʥʳʝ ʧʝʨʝʤʝʥʥʳʝ ʩ ʦʜʠʥʘʢʦʚʳʤʠ ʠʤʝʥʘʤʠ, ʧʦʪʦʤʫ ʯʪʦ 

ʬʫʥʢʮʠʠ ʥʝ ʚʠʜʷʪ ʣʦʢʘʣʴʥʳʝ ʧʝʨʝʤʝʥʥʳʝ ʜʨʫʛ ʜʨʫʛʘ. 
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ɺʩʷʢʠʡ ʨʘʟ, ʢʦʛʜʘ ʧʝʨʝʤʝʥʥʦʡ ʚʥʫʪʨʠ ʬʫʥʢʮʠʠ ʧʨʠʩʚʘʠʚʘʝʪʩʷ ʟʥʘʯʝʥʠʝ, 

ʚ ʨʝʟʫʣʴʪʘʪʝ ʩʦʟʜʘʝʪʩʷ ʣʦʢʘʣʴʥʘʷ ʧʝʨʝʤʝʥʥʘʷ. ʆʥʘ ʧʨʠʥʘʜʣʝʞʠʪ ʬʫʥʢʮʠʠ, ʚ 

ʢʦʪʦʨʦʡ ʩʦʟʜʘʝʪʩʷ, ʠ ʢ ʪʘʢʦʡ ʧʝʨʝʤʝʥʥʦʡ ʤʦʛʫʪ ʧʦʣʫʯʘʪʴ ʜʦʩʪʫʧ ʪʦʣʴʢʦ 

ʠʥʩʪʨʫʢʮʠʠ ʚ ʵʪʦʡ ʬʫʥʢʮʠʠ (ʪʝʨʤʠʥ çʣʦʢʘʣʴʥʳʡè ʫʢʘʟʳʚʘʝʪ ʥʘ ʪʦ 

ʦʙʩʪʦʷʪʝʣʴʩʪʚʦ, ʯʪʦ ʧʝʨʝʤʝʥʥʘʷ ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʣʠʰʴ ʣʦʢʘʣʴʥʦ ʚʥʫʪʨʠ 

ʬʫʥʢʮʠʠ, ʚ ʢʦʪʦʨʦʡ ʦʥʘ ʩʦʟʜʘʝʪʩʷ). 

ʆʙʣʘʩʪʴ ʜʝʡʩʪʚʠʷ ʧʝʨʝʤʝʥʥʦʡ ï ʵʪʦ ʯʘʩʪʴ ʧʨʦʛʨʘʤʤʳ, ʚ ʢʦʪʦʨʦʡ ʤʦʞʥʦ 

ʦʙʨʘʱʘʪʴʩʷ ʢ ʧʝʨʝʤʝʥʥʦʡ. ʇʝʨʝʤʝʥʥʘʷ ʚʠʜʠʤʘ ʪʦʣʴʢʦ ʠʥʩʪʨʫʢʮʠʷʤ ʚ ʦʙʣʘʩʪʠ 

ʜʝʡʩʪʚʠʷ ʧʝʨʝʤʝʥʥʦʡ. ʆʙʣʘʩʪʴʶ ʜʝʡʩʪʚʠʷ ʧʝʨʝʤʝʥʥʦʡ ʷʚʣʷʝʪʩʷ ʬʫʥʢʮʠʷ, ʚ 

ʢʦʪʦʨʦʡ ʧʝʨʝʤʝʥʥʘʷ ʩʦʟʜʘʝʪʩʷ. ʅʠʢʘʢʘʷ ʠʥʩʪʨʫʢʮʠʷ ʟʘ ʧʨʝʜʝʣʘʤʠ ʬʫʥʢʮʠʠ ʥʝ 

ʤʦʞʝʪ ʦʙʨʘʱʘʪʴʩʷ ʢ ʪʘʢʦʡ ʧʝʨʝʤʝʥʥʦʡ. ʂ ʣʦʢʘʣʴʥʦʡ ʧʝʨʝʤʝʥʥʦʡ ʥʝ ʤʦʞʝʪ 

ʦʙʨʘʱʘʪʴʩʷ ʧʨʦʛʨʘʤʤʥʳʡ ʢʦʜ, ʢʦʪʦʨʳʡ ʧʦʷʚʣʷʝʪʩʷ ʚʥʫʪʨʠ ʬʫʥʢʮʠʠ ʚ ʪʦʯʢʝ ʜʦ 

ʪʦʛʦ, ʢʘʢ ʧʝʨʝʤʝʥʥʘʷ ʙʳʣʘ ʩʦʟʜʘʥʘ.  

 

 

4.4. ʇʝʨʝʜʘʯʘ ʘʨʛʫʤʝʥʪʦʚ ʚ ʬʫʥʢʮʠʶ 

ɸʨʛʫʤʝʥʪ ï ʵʪʦ ʣʶʙʘʷ ʧʦʨʮʠʷ ʜʘʥʥʳʭ, ʢʦʪʦʨʘʷ ʧʝʨʝʜʘʝʪʩʷ ʚ ʬʫʥʢʮʠʶ, 

ʢʦʛʜʘ ʬʫʥʢʮʠʷ ʚʳʟʳʚʘʝʪʩʷ. ʇʘʨʘʤʝʪʨ ï ʵʪʦ ʧʝʨʝʤʝʥʥʘʷ, ʢʦʪʦʨʘʷ ʧʦʣʫʯʘʝʪ 

ʘʨʛʫʤʝʥʪ, ʧʝʨʝʜʘʥʥʳʡ ʚ ʬʫʥʢʮʠʶ. 

ʀʥʦʛʜʘ ʧʦʣʝʟʥʦ ʥʝ ʪʦʣʴʢʦ ʚʳʟʚʘʪʴ ʬʫʥʢʮʠʶ, ʥʦ ʠ ʦʪʧʨʘʚʠʪʴ ʦʜʥʫ ʠʣʠ 

ʙʦʣʝʝ ʧʦʨʮʠʡ ʜʘʥʥʳʭ ʚ ʬʫʥʢʮʠʶ. ʇʦʨʮʠʠ ʜʘʥʥʳʭ, ʢʦʪʦʨʳʝ ʦʪʧʨʘʚʣʷʶʪʩʷ ʚ 

ʬʫʥʢʮʠʶ, ʥʘʟʳʚʘʶʪʩʷ ʘʨʛʫʤʝʥʪʘʤʠ. 

ʌʫʥʢʮʠʷ ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʚʦʠ ʘʨʛʫʤʝʥʪʳ ʚ ʚʳʯʠʩʣʝʥʠʷʭ ʠʣʠ ʜʨʫʛʠʭ 

ʦʧʝʨʘʮʠʷʭ. ɽʩʣʠ ʪʨʝʙʫʝʪʩʷ, ʯʪʦʙʳ ʬʫʥʢʮʠʷ ʧʦʣʫʯʘʣʘ ʘʨʛʫʤʝʥʪʳ, ʢʦʛʜʘ ʦʥʘ 

ʚʳʟʳʚʘʝʪʩʷ, ʪʦ ʥʝʦʙʭʦʜʠʤʦ ʦʙʦʨʫʜʦʚʘʪʴ ʵʪʫ ʬʫʥʢʮʠʶ ʦʜʥʦʡ ʠʣʠ ʥʝʩʢʦʣʴʢʠʤʠ 

ʧʘʨʘʤʝʪʨʠʯʝʩʢʠʤʠ ʧʝʨʝʤʝʥʥʳʤʠ. ʇʘʨʘʤʝʪʨʠʯʝʩʢʘʷ ʧʝʨʝʤʝʥʥʘʷ, ʯʘʩʪʦ 

ʠʤʝʥʫʝʤʘʷ ʧʨʦʩʪʦ ʧʘʨʘʤʝʪʨʦʤ, ï ʵʪʦ ʩʧʝʮʠʘʣʴʥʘʷ ʧʝʨʝʤʝʥʥʘʷ, ʢʦʪʦʨʦʡ 

ʧʨʠʩʚʘʠʚʘʝʪʩʷ ʟʥʘʯʝʥʠʝ ʘʨʛʫʤʝʥʪʘ, ʢʦʛʜʘ ʬʫʥʢʮʠʷ ʚʳʟʳʚʘʝʪʩʷ. ʇʨʠʤʝʨ 

ʬʫʥʢʮʠʠ ʩ ʧʘʨʘʤʝʪʨʠʯʝʩʢʦʡ ʧʝʨʝʤʝʥʥʦʡ: 
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ʌʫʥʢʮʠʷ print _my_func ( x)  ʩ ʧʘʨʘʤʝʪʨʦʤ x ʦʧʨʝʜʝʣʝʥʘ ʠ ʝʝ ʪʝʧʝʨʴ 

ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ, ʧʝʨʝʜʘʚʘʷ ʚʤʝʩʪʦ ʬʦʨʤʘʣʴʥʦʛʦ ʧʘʨʘʤʝʪʨʘ x ʬʘʢʪʠʯʝʩʢʠʡ 

ʧʘʨʘʤʝʪʨ: 

 

ɺ ʬʫʥʢʮʠʠ ʤʦʞʝʪ ʙʳʪʴ ʧʨʦʠʟʚʦʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʘʨʘʤʝʪʨʦʚ. ɺ ʪʘʢʦʤ 

ʩʣʫʯʘʝ ʦʥʠ ʫʢʘʟʳʚʘʶʪʩʷ ʚ ʦʧʨʝʜʝʣʝʥʠʠ ʬʫʥʢʮʠʠ ʯʝʨʝʟ ʟʘʧʷʪʫʶ: 

 

ɺ ʩʪʨʦʢʘʭ 1-3 ʧʨʦʠʟʚʦʜʠʪʩʷ ʦʧʨʝʜʝʣʝʥʠʝ ʬʫʥʢʮʠʠ, ʚ ʩʪʨʦʢʝ 5 ï ʚʳʟʦʚ 

ʬʫʥʢʮʠʠ ʩ ʧʝʨʝʜʘʯʝʡ ʬʘʢʪʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ. 
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4.5. ɺʦʟʚʨʘʪ ʟʥʘʯʝʥʠʡ ʠʟ ʬʫʥʢʮʠʠ 

ʌʫʥʢʮʠʷ ʩ ʚʦʟʚʨʘʪʦʤ ʟʥʘʯʝʥʠʷ ï ʵʪʦ ʬʫʥʢʮʠʷ, ʢʦʪʦʨʘʷ ʚʦʟʚʨʘʱʘʝʪ 

ʟʥʘʯʝʥʠʝ ʦʙʨʘʪʥʦ ʚ ʪʫ ʯʘʩʪʴ ʧʨʦʛʨʘʤʤʳ, ʢʦʪʦʨʘʷ ʝʝ ʚʳʟʚʘʣʘ. ʌʫʥʢʮʠʷ ʩ 

ʚʦʟʚʨʘʪʦʤ ʟʥʘʯʝʥʠʷ ï ʵʪʦ ʦʩʦʙʳʡ ʪʠʧ ʬʫʥʢʮʠʡ. ʆʥʘ ʧʦʭʦʞʘ ʥʘ ʬʫʥʢʮʠʶ ʙʝʟ 

ʚʦʟʚʨʘʪʘ ʟʥʘʯʝʥʠʷ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 

ǅ ʵʪʦ ʛʨʫʧʧʘ ʠʥʩʪʨʫʢʮʠʡ, ʢʦʪʦʨʘʷ ʚʳʧʦʣʥʷʝʪ ʦʧʨʝʜʝʣʝʥʥʫʶ ʟʘʜʘʯʫ; 

ǅ ʢʦʛʜʘ ʥʫʞʥʦ ʚʳʧʦʣʥʠʪʴ ʬʫʥʢʮʠʶ, ʝʝ ʚʳʟʳʚʘʶʪ. 

ʂʦʛʜʘ ʬʫʥʢʮʠʷ ʩ ʚʦʟʚʨʘʪʦʤ ʟʥʘʯʝʥʠʷ ʟʘʚʝʨʰʘʝʪʩʷ, ʦʥʘ ʚʦʟʚʨʘʱʘʝʪ 

ʟʥʘʯʝʥʠʝ ʥʘʟʘʜ ʚ ʪʫ ʯʘʩʪʴ ʧʨʦʛʨʘʤʤʳ, ʢʦʪʦʨʘʷ ʝʝ ʚʳʟʚʘʣʘ. ɺʦʟʚʨʘʱʘʝʤʦʝ ʠʟ 

ʬʫʥʢʮʠʠ ʟʥʘʯʝʥʠʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʢʘʢ ʣʶʙʦʝ ʜʨʫʛʦʝ ʟʥʘʯʝʥʠʝ: ʦʥʦ ʤʦʞʝʪ ʙʳʪʴ 

ʧʨʠʩʚʦʝʥʦ ʧʝʨʝʤʝʥʥʦʡ, ʚʳʚʝʜʝʥʦ ʥʘ ʵʢʨʘʥ, ʠʩʧʦʣʴʟʦʚʘʥʦ ʚ ʤʘʪʝʤʘʪʠʯʝʩʢʦʤ 

ʚʳʨʘʞʝʥʠʠ (ʝʩʣʠ ʦʥʦ ʷʚʣʷʝʪʩʷ ʯʠʩʣʦʤ) ʠ ʪ. ʜ. 

ʌʫʥʢʮʠʶ ʩ ʚʦʟʚʨʘʪʦʤ ʟʥʘʯʝʥʠʷ ʧʠʰʫʪ ʪʦʯʥʦ ʪʘʢ ʞʝ, ʢʘʢ ʠ ʬʫʥʢʮʠʶ ʙʝʟ 

ʚʦʟʚʨʘʪʘ ʟʥʘʯʝʥʠʷ, ʥʦ ʩ ʦʜʥʠʤ ʠʩʢʣʶʯʝʥʠʝʤ: ʬʫʥʢʮʠʷ ʩ ʚʦʟʚʨʘʪʦʤ ʟʥʘʯʝʥʠʷ 

ʜʦʣʞʥʘ ʠʤʝʪʴ ʠʥʩʪʨʫʢʮʠʶ return . 

ɺʦʪ ʦʙʱʠʡ ʬʦʨʤʘʪ ʦʧʨʝʜʝʣʝʥʠʷ ʬʫʥʢʮʠʠ ʩ ʚʦʟʚʨʘʪʦʤ ʟʥʘʯʝʥʠʷ ʚ Python: 

def  ɚɞɱʍ ɦɥɟɜɨɚɚƽƾƙ 

ɚɟɣɤɢɥɜɨɚɱ 

ɚɟɣɤɢɥɜɨɚɱ 

return  ɔɭɢɒɘɗɟɚɗ 

ʆʜʥʦʡ ʠʟ ʠʥʩʪʨʫʢʮʠʡ ʚ ʬʫʥʢʮʠʠ ʜʦʣʞʥʘ ʙʳʪʴ ʠʥʩʪʨʫʢʮʠʷ return , 

ʢʦʪʦʨʘʷ ʧʨʠʥʠʤʘʝʪ ʧʨʠʚʝʜʝʥʥʫʶ ʥʠʞʝ ʬʦʨʤʫ: 

return  ɔɭɢɒɘɗɟɚɗ 

ɿʥʘʯʝʥʠʝ ʚʳʨʘʞʝʥʠʷ, ʢʦʪʦʨʦʝ ʩʣʝʜʫʝʪ ʟʘ ʢʣʶʯʝʚʳʤ ʩʣʦʚʦʤ return , 

ʙʫʜʝʪ ʦʪʧʨʘʚʣʝʥʦ ʚ ʪʫ ʯʘʩʪʴ ʧʨʦʛʨʘʤʤʳ, ʢʦʪʦʨʘʷ ʚʳʟʚʘʣʘ ʬʫʥʢʮʠʶ. ʕʪʦ ʤʦʞʝʪ 

ʙʳʪʴ ʣʶʙʦʝ ʟʥʘʯʝʥʠʝ, ʧʝʨʝʤʝʥʥʘʷ ʣʠʙʦ ʚʳʨʘʞʝʥʠʝ, ʢʦʪʦʨʳʝ ʠʤʝʶʪ ʟʥʘʯʝʥʠʝ 

(ʢ ʧʨʠʤʝʨʫ, ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ ʚʳʨʘʞʝʥʠʝ). 

ʈʘʩʩʤʦʪʨʠʤ ʧʨʠʤʝʨ, ʜʝʤʦʥʩʪʨʠʨʫʶʱʠʡ ʦʧʨʝʜʝʣʝʥʠʝ ʠ ʚʳʟʦʚ ʬʫʥʢʮʠʡ ʩ 

ʚʦʟʚʨʘʪʦʤ ʠ ʙʝʟ ʚʦʟʚʨʘʪʘ ʟʥʘʯʝʥʠʡ: 
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ɺ ʩʪʨʦʢʘʭ 1-7 ʦʧʨʝʜʝʣʷʶʪʩʷ ʬʫʥʢʮʠʠ f  ʠ g. ʅʦ ʚʥʫʪʨʠ ʬʫʥʢʮʠʠ f  

ʧʨʠʩʫʪʩʪʚʫʝʪ ʠʥʩʪʨʫʢʮʠʷ return , ʟʘ ʢʦʪʦʨʦʡ ʩʣʝʜʫʝʪ ʟʥʘʯʝʥʠʝ, ʢʦʪʦʨʦʝ 

ʥʝʦʙʭʦʜʠʤʦ ʚʝʨʥʫʪʴ ʠʟ ʬʫʥʢʮʠʠ. ɿʘʨʝʟʝʨʚʠʨʦʚʘʥʥʦʝ ʩʣʦʚʦ return  

ʧʨʠʤʝʥʷʝʪʩʷ ʜʣʷ ʥʝʤʝʜʣʝʥʥʦʛʦ ʟʘʚʝʨʰʝʥʠʷ ʨʘʙʦʪʳ ʬʫʥʢʮʠʠ, ʚʳʭʦʜʘ ʠʟ ʥʝʝ ʩ 

ʦʜʥʦʚʨʝʤʝʥʥʳʤ ʚʦʟʚʨʘʪʦʤ ʟʥʘʯʝʥʠʷ. 

ɺ ʩʪʨʦʢʝ 9 ʧʨʦʠʟʚʦʜʠʪʩʷ ʚʳʟʦʚ f(3), ʢʦʪʦʨʘʷ ʚʳʧʦʣʥʷʝʪʩʷ, ʚʦʟʚʨʘʱʘʝʪ 

ʟʥʘʯʝʥʠʝ 9, ʥʦ ʚʦʟʚʨʘʪ ʥʠʛʜʝ ʥʝ ʩʦʭʨʘʥʷʝʪʩʷ. ɺ ʩʪʨʦʢʝ 10 ʧʨʦʠʟʚʦʜʠʪʩʷ ʚʳʟʦʚ 

g(4). ʕʪʦʪ ʚʳʟʦʚ ʥʠʯʝʛʦ ʥʝ ʚʦʟʚʨʘʱʘʝʪ, ʥʦ ʚʥʫʪʨʠ ʬʫʥʢʮʠʠ ʧʨʦʠʟʚʦʜʠʪʩʷ 

ʧʝʯʘʪʴ ' We are  in  g(). x^3 = 64' . 

ɺ ʩʪʨʦʢʝ 12 ʧʨʦʠʟʚʦʜʠʪʩʷ ʧʝʯʘʪʴ ʚʳʟʦʚʘ ʬʫʥʢʮʠʠ f, ʵʪʦ ʧʨʠʚʦʜʠʪ 

ʚʳʧʦʣʥʝʥʠʝ ʬʫʥʢʮʠʠ f, ʚʦʟʚʨʘʪʫ ʠʟ ʥʝʛʦ ʟʥʘʯʝʥʠʷ, ʢʦʪʦʨʦʝ ʠ ʧʝʨʝʜʘʝʪʩʷ ʚ 

ʢʘʯʝʩʪʚʝ ʧʘʨʘʤʝʪʨʘ ʬʫʥʢʮʠʠ print. 

ɺ ʩʪʨʦʢʝ 13 ʧʨʦʠʟʚʦʜʠʪʩʷ ʧʝʯʘʪʴ ʚʳʟʦʚʘ ʬʫʥʢʮʠʠ g, ʵʪʦ ʧʨʠʚʦʜʠʪ 

ʚʳʧʦʣʥʝʥʠʝ ʬʫʥʢʮʠʠ g, ʚʥʫʪʨʠ ʬʫʥʢʮʠʠ ʧʝʯʘʪʘʝʪʩʷ ʩʪʨʦʢʘ ' We are  in  g(). 

x^3 = 9261' . ʅʦ ʬʫʥʢʮʠʷ g ʥʠʯʝʛʦ ʥʝ ʚʦʟʚʨʘʱʘʝʪ, ʧʦʵʪʦʤʫ ʚ ʬʫʥʢʮʠʶ print 

ʧʝʨʝʜʘʪʴ ʥʝʯʝʛʦé ʊʦʪ ʬʘʢʪ, ʯʪʦ ʥʠʯʝʛʦ ʥʝ ʚʝʨʥʫʣʦʩʴ ʦʪʨʘʞʘʝʪʩʷ ʚ Python 

ʥʝʦʧʨʝʜʝʣʝʥʥʳʤ ʟʥʘʯʝʥʠʝʤ None. 

 



92 

4.6. ʌʫʥʢʮʠʠ ʩʪʘʥʜʘʨʪʥʦʡ ʙʠʙʣʠʦʪʝʢʠ ʠ ʠʥʩʪʨʫʢʮʠʷ import 

Python, ʘ ʪʘʢʞʝ ʙʦʣʴʰʠʥʩʪʚʦ ʷʟʳʢʦʚ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʧʦʩʪʘʚʣʷʶʪʩʷ 

ʚʤʝʩʪʝ ʩʦ ʩʪʘʥʜʘʨʪʥʦʡ ʙʠʙʣʠʦʪʝʢʦʡ ʬʫʥʢʮʠʡ, ʢʦʪʦʨʳʝ ʙʳʣʠ ʫʞʝ ʥʘʧʠʩʘʥʳ ʟʘ 

ʚʘʩ. ʕʪʠ ʬʫʥʢʮʠʠ, ʪʘʢ ʥʘʟʳʚʘʝʤʳʝ ʙʠʙʣʠʦʪʝʯʥʳʝ ʬʫʥʢʮʠʠ, ʫʧʨʦʱʘʶʪ ʨʘʙʦʪʫ 

ʧʨʦʛʨʘʤʤʠʩʪʘ, ʧʦʪʦʤʫ ʯʪʦ ʩ ʠʭ ʧʦʤʦʱʴʶ ʨʝʰʘʶʪʩʷ ʤʥʦʛʠʝ ʟʘʜʘʯʠ. ʅʘ ʩʘʤʦʤ 

ʜʝʣʝ, ʚʳ ʫʞʝ ʧʨʠʤʝʥʷʣʠ ʥʝʩʢʦʣʴʢʦ ʙʠʙʣʠʦʪʝʯʥʳʭ ʬʫʥʢʮʠʡ Python. ɺʦʪ 

ʥʝʢʦʪʦʨʳʝ ʠʟ ʥʠʭ: print , input  ʠ range. ɺ Python ʠʤʝʝʪʩʷ ʤʥʦʞʝʩʪʚʦ ʜʨʫʛʠʭ 

ʙʠʙʣʠʦʪʝʯʥʳʭ ʬʫʥʢʮʠʡ.  

ʅʝʢʦʪʦʨʳʝ ʙʠʙʣʠʦʪʝʯʥʳʝ ʬʫʥʢʮʠʠ Python ʚʩʪʨʦʝʥʳ ʚ ʠʥʪʝʨʧʨʝʪʘʪʦʨ 

Python. ɽʩʣʠ ʪʨʝʙʫʝʪʩʷ ʧʨʠʤʝʥʠʪʴ ʚ ʧʨʦʛʨʘʤʤʝ ʦʜʥʫ ʠʟ ʪʘʢʠʭ ʚʩʪʨʦʝʥʥʳʭ 

ʬʫʥʢʮʠʡ, ʥʫʞʥʦ ʧʨʦʩʪʦ ʚʳʟʚʘʪʴ ʵʪʫ ʬʫʥʢʮʠʶ. ʕʪʦ ʦʪʥʦʩʠʪʩʷ, ʥʘʧʨʠʤʝʨ, ʢ 

ʬʫʥʢʮʠʷʤ print , input , range  ʠ ʜʨʫʛʠʤ, ʩ ʢʦʪʦʨʳʤʠ ʚʳ ʫʞʝ ʧʦʟʥʘʢʦʤʠʣʠʩʴ. 

ʆʜʥʘʢʦ ʤʥʦʛʠʝ ʬʫʥʢʮʠʠ ʩʪʘʥʜʘʨʪʥʦʡ ʙʠʙʣʠʦʪʝʢʠ ʭʨʘʥʷʪʩʷ ʚ ʬʘʡʣʘʭ, ʢʦʪʦʨʳʝ 

ʥʘʟʳʚʘʶʪʩʷ ʤʦʜʫʣʷʤʠ. ʕʪʠ ʤʦʜʫʣʠ ʢʦʧʠʨʫʶʪʩʷ ʥʘ ʢʦʤʧʴʶʪʝʨ ʧʨʠ ʫʩʪʘʥʦʚʢʝ 

ʷʟʳʢʘ Python ʠ ʧʦʤʦʛʘʶʪ ʩʠʩʪʝʤʘʪʠʟʠʨʦʚʘʪʴ ʬʫʥʢʮʠʠ ʩʪʘʥʜʘʨʪʥʦʡ 

ʙʠʙʣʠʦʪʝʢʠ. ʅʘʧʨʠʤʝʨ, ʚʩʝ ʬʫʥʢʮʠʠ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ 

ʦʧʝʨʘʮʠʡ ʭʨʘʥʷʪʩʷ ʚʤʝʩʪʝ ʚ ʦʜʥʦʤ ʤʦʜʫʣʝ, ʬʫʥʢʮʠʠ ʜʣʷ ʨʘʙʦʪʳ ʩ ʬʘʡʣʘʤʠ ï ʚ 

ʜʨʫʛʦʤ ʤʦʜʫʣʝ ʠ ʪ. ʜ. 

ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʚʳʟʚʘʪʴ ʬʫʥʢʮʠʶ, ʢʦʪʦʨʘʷ ʭʨʘʥʠʪʩʷ ʚ ʤʦʜʫʣʝ, ʥʫʞʥʦ 

ʚʚʝʨʭʫ ʧʨʦʛʨʘʤʤʳ ʥʘʧʠʩʘʪʴ ʠʥʩʪʨʫʢʮʠʶ ʠʤʧʦʨʪʘ import . ʆʥʘ ʩʦʦʙʱʘʝʪ 

ʠʥʪʝʨʧʨʝʪʘʪʦʨʫ ʠʤʷ ʤʦʜʫʣʷ, ʢʦʪʦʨʳʡ ʩʦʜʝʨʞʠʪ ʬʫʥʢʮʠʶ. ʅʘʧʨʠʤʝʨ, ʦʜʠʥ ʠʟ 

ʩʪʘʥʜʘʨʪʥʳʭ ʤʦʜʫʣʝʡ Python ʥʘʟʳʚʘʝʪʩʷ math. ɺ ʥʝʤ ʩʦʜʝʨʞʘʪʩʷ ʨʘʟʣʠʯʥʳʝ 

ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʬʫʥʢʮʠʠ, ʢʦʪʦʨʳʝ ʨʘʙʦʪʘʶʪ ʩ ʯʠʩʣʘʤʠ ʩ ʧʣʘʚʘʶʱʝʡ ʪʦʯʢʦʡ. 

ɽʩʣʠ ʪʨʝʙʫʝʪʩʷ ʧʨʠʤʝʥʠʪʴ ʚ ʧʨʦʛʨʘʤʤʝ ʢʘʢʫʶ-ʣʠʙʦ ʬʫʥʢʮʠʶ ʠʟ ʤʦʜʫʣʷ math, 

ʥʝʦʙʭʦʜʠʤʦ ʚ ʥʘʯʘʣʝ ʧʨʦʛʨʘʤʤʳ ʥʘʧʠʩʘʪʴ ʠʥʩʪʨʫʢʮʠʶ ʠʤʧʦʨʪʘ: 

import  math 

ʕʪʘ ʠʥʩʪʨʫʢʮʠʷ ʧʨʠʚʦʜʠʪ ʢ ʟʘʛʨʫʟʢʝ ʠʥʪʝʨʧʨʝʪʘʪʦʨʦʤ ʩʦʜʝʨʞʠʤʦʛʦ 

ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʤʦʜʫʣʷ math ʚ ʦʧʝʨʘʪʠʚʥʫʶ ʧʘʤʷʪʴ ʠ ʚ ʨʝʟʫʣʴʪʘʪʝ ʚʩʝ 

ʬʫʥʢʮʠʠ ʤʦʜʫʣʷ math ʩʪʘʥʦʚʷʪʩʷ ʜʦʩʪʫʧʥʳʤʠ ʚ ʧʨʦʛʨʘʤʤʝ. 



93 

ʇʦʩʢʦʣʴʢʫ ʚʥʫʪʨʝʥʥʝʝ ʫʩʪʨʦʡʩʪʚʦ ʙʠʙʣʠʦʪʝʯʥʳʭ ʬʫʥʢʮʠʡ ʥʝʚʠʜʠʤʦ, 

ʤʥʦʛʠʝ ʧʨʦʛʨʘʤʤʠʩʪʳ ʠʭ ʨʘʩʩʤʘʪʨʠʚʘʶʪ ʢʘʢ ʯʝʨʥʳʝ ʷʱʠʢʠ. ʊʝʨʤʠʥ çʯʝʨʥʳʡ 

ʷʱʠʢè ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʦʧʠʩʘʥʠʷ ʣʶʙʦʛʦ ʤʝʭʘʥʠʟʤʘ, ʢʦʪʦʨʳʡ ʧʨʠʥʠʤʘʝʪ 

ʥʝʯʪʦ ʥʘ ʚʭʦʜʝ, ʚʳʧʦʣʥʷʝʪ ʩ ʧʦʣʫʯʝʥʥʳʤ ʥʝʢʦʪʦʨʫʶ ʨʘʙʦʪʫ (ʢʦʪʦʨʫʶ 

ʥʝʚʦʟʤʦʞʥʦ ʥʘʙʣʶʜʘʪʴ) ʠ ʧʨʦʠʟʚʦʜʠʪ ʨʝʟʫʣʴʪʘʪ ʥʘ ʚʳʭʦʜʝ. 

 
ʈʠʩʫʥʦʢ 4.2 ï ɹʠʙʣʠʦʪʝʯʥʘʷ ʬʫʥʢʮʠʷ ʚ ʚʠʜʝ ʯʝʨʥʦʛʦ ʷʱʠʢʘ 

 

ʈʘʩʩʤʦʪʨʠʤ ʧʨʠʤʝʨ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʙʠʙʣʠʦʪʝʯʥʳʭ ʬʫʥʢʮʠʡ ʠʟ ʤʦʜʫʣʷ 

random ʠ math. ʄʦʜʫʣʴ random ʧʦʟʚʦʣʷʝʪ ʛʝʥʝʨʠʨʦʚʘʪʴ ʩʣʫʯʘʡʥʳʝ ʯʠʩʣʘ, ʘ 

ʤʦʜʫʣʴ math ʩʦʜʝʨʞʠʪ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʬʫʥʢʮʠʠ: 

 

ɺ ʩʪʨʦʢʝ 6 ʚʳʟʳʚʘʝʪʩʷ ʬʫʥʢʮʠʷ randint  ʠʟ ʠʤʧʦʨʪʠʨʦʚʘʥʥʦʛʦ ʤʦʜʫʣʷ 

random ʩ ʫʢʘʟʘʥʠʝʤ ʛʨʘʥʠʮ ʜʠʘʧʘʟʦʥʘ ʩʣʫʯʘʡʥʦʛʦ ʯʠʩʣʘ (ʦʪ 100 ʜʦ 1000). ɺ 

ʩʪʨʦʢʝ 7 ʧʦʣʫʯʝʥʥʦʝ ʩʣʫʯʘʡʥʦʝ ʯʠʩʣʦ ʧʝʨʝʜʘʝʪʩʷ ʚ ʢʘʯʝʩʪʚʝ ʧʘʨʘʤʝʪʨʘ 

ʬʫʥʢʮʠʠ sin  ʠʟ ʤʦʜʫʣʷ math. ʉʣʝʜʫʝʪ ʦʙʨʘʪʠʪʴ ʚʥʠʤʘʥʠʝ, ʯʪʦ ʧʝʨʝʜ ʠʤʝʥʝʤ 

ʚʳʟʳʚʘʝʤʦʡ ʬʫʥʢʮʠʠ ʫʢʘʟʳʚʘʝʪʩʷ ʤʦʜʫʣʴ ʝʝ ʩʦʜʝʨʞʘʱʠʡ. ʕʪʦʛʦ ʤʦʞʥʦ 

ʠʟʙʝʞʘʪʴ, ʝʩʣʠ ʠʤʧʦʨʪʠʨʦʚʘʪʴ ʥʝ ʤʦʜʫʣʴ ʧʦʣʥʦʩʪʴʶ, ʘ ʪʦʣʴʢʦ ʪʨʝʙʫʝʤʳʝ 

ʬʫʥʢʮʠʠ, ʥʘʧʨʠʤʝʨ, ʧʨʝʜʳʜʫʱʠʡ ʢʦʜ ʤʦʞʥʦ ʧʝʨʝʧʠʩʘʪʴ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 
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4.7. ʈʝʢʫʨʩʠʷ 

ɺ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʠ ʩʫʱʝʩʪʚʫʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʚʳʟʦʚʘ ʬʫʥʢʮʠʠ ʚ ʪʝʣʝ 

ʵʪʦʡ ʞʝ ʬʫʥʢʮʠʠ, ʪʦ ʝʩʪʴ ʬʫʥʢʮʠʷ ʚʳʟʳʚʘʝʪ ʩʘʤʘ ʩʝʙʷ. ʊʘʢʦʝ ʷʚʣʝʥʠʝ 

ʥʘʟʳʚʘʝʪʩʷ ʨʝʢʫʨʩʠʝʡ, ʘ ʪʘʢʘʷ ʬʫʥʢʮʠʷ ï ʨʝʢʫʨʩʠʚʥʦʡ ʬʫʥʢʮʠʝʡ. ʉʠʥʪʘʢʩʠʩ 

ʨʝʢʫʨʩʠʚʥʦʡ ʬʫʥʢʮʠʠ ʩ ʚʦʟʚʨʘʪʦʤ ʟʥʘʯʝʥʠʷ: 

def  ɚɞɱʍɦɥɟɜɨɚɚƽɡɒɢɒɞɗɤɢɭʦ):  

ɚɟɣɤɢɥɜɨɚɱ1 

ɚɟɣɤɢɥɜɨɚɱ2 

...  

return  ɚɞɱʍɦɥɟɜɨɚɚƽɡɒɢɒɞɗɤɢɭʧ)  

ʈʝʢʫʨʩʠʚʥʘʷ ʬʫʥʢʮʠʷ ʤʦʞʝʪ ʠ ʥʝ ʚʦʟʚʨʘʱʘʪʴ ʟʥʘʯʝʥʠʡ: 

def  ɚɞɱʍɦɥɟɜɨɚɚƽɡɒɢɒɞɗɤɢɭʦ):  

ɚɟɣɤɢɥɜɨɚɱ1 

ɚɟɣɤɢɥɜɨɚɱ2 

...  

ɚɞɱʍɦɥɟɜɨɚɚƽɡɒɢɒɞɗɤɢɭʧ)  

ɚɟɣɤɢɥɜɨɚɱʨ 

ɚɞɱʍɦɥɟɜɨɚɚƽɡɒɢɒɞɗɤɢɭʨ)  

ɚɟɣɤɢɥɜɨɚɱʩ 
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...  

ʇʨʠʤʝʨ ʨʝʢʫʨʩʠʚʥʦʡ ʬʫʥʢʮʠʠ ʜʣʷ ʚʳʯʠʩʣʝʥʠʷ ʩʫʤʤʳ ʯʠʩʝʣ ʦʪ 1 ʜʦ N: 

 

ɺ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʠ ʧʨʘʚʠʣʦ: ʣʶʙʘʷ ʨʝʢʫʨʩʠʷ ʤʦʞʝʪ ʙʳʪʴ 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʚʠʜʝ ʮʠʢʣʘ (for , while ).  

4.8. ʌʫʥʢʮʠʠ ʚ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʟʘʜʘʯʘʭ 

ʈʘʩʩʤʦʪʨʠʤ ʧʨʠʤʝʨ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʭ ʬʫʥʢʮʠʡ. 

ɿʘʜʘʯ 1. ʅʘʧʠʰʠʪʝ ʧʨʦʛʨʘʤʤʫ ʜʣʷ ʚʳʯʠʩʣʝʥʠʷ ʧʣʦʱʘʜʝʡ 

ʧʨʷʤʦʫʛʦʣʴʥʠʢʘ, ʢʨʫʛʘ, ʧʨʘʚʠʣʴʥʦʛʦ ʪʨʝʫʛʦʣʴʥʠʢʘ, ʦʙʲʝʤʘ ʰʘʨʘ, ʦʙʲʝʤʘ ʢʫʙʘ. 

ʇʦʣʴʟʦʚʘʪʝʣʶ ʜʦʣʞʥʘ ʙʳʪʴ ʧʨʝʜʦʩʪʘʚʣʝʥʘ ʚʦʟʤʦʞʥʦʩʪʴ ʚʳʙʦʨʘ ʨʝʰʘʝʤʦʡ 

ʟʘʜʘʯʠ ʠʣʠ ʟʘʚʝʨʰʝʥʠʷ ʧʨʦʛʨʘʤʤʳ. 

ʈʝʰʝʥʠʝ. ɺʦʩʧʦʣʴʟʫʝʤʩʷ ʥʠʩʭʦʜʷʱʝʡ ʤʝʪʦʜʦʣʦʛʠʝʡ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ 

ʧʨʦʛʨʘʤʤʳ. ɼʣʷ ʵʪʦʛʦ ʚʳʷʚʠʤ ʦʪʜʝʣʴʥʳʝ ʧʦʜʟʘʜʘʯʠ ʚ ʨʝʰʘʝʤʦʡ ʟʘʜʘʯʝ ʠ 

ʦʬʦʨʤʠʤ ʧʦʜʟʘʜʘʯʠ ʚ ʚʠʜʝ ʬʫʥʢʮʠʡ. ʇʦʜʟʘʜʘʯʠ ʩʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʫ 3.1. 

ʊʘʙʣʠʮʘ 3.1 ï ʇʦʜʟʘʜʘʯʠ ʠ ʬʫʥʢʮʠʠ ʠʭ ʨʝʘʣʠʟʫʶʱʠʝ 

ʇʦʜʟʘʜʘʯʘ ʆʧʠʩʘʥʠʝ ʌʫʥʢʮʠʷ 

ɺʳʯʠʩʣʝʥʠʝ ʧʣʦʱʘʜʠ 

ʧʨʷʤʦʫʛʦʣʴʥʠʢʘ 
Ὓ ὥϽὦ, a, b ï ʩʪʦʨʦʥʳ 

ʧʨʷʤʦʫʛʦʣʴʥʠʢʘ 

s_rectangle(a, b) 

ɺʳʯʠʩʣʝʥʠʝ ʧʣʦʱʘʜʠ 

ʢʨʫʛʘ 
Ὓ “Ὑ , R ï ʨʘʜʠʫʩ 

ʢʨʫʛʘ 

s_circle(r) 

ɺʳʯʠʩʣʝʥʠʝ ʧʣʦʱʘʜʠ 

ʧʨʘʚʠʣʴʥʦʛʦ 

ʪʨʝʫʛʦʣʴʥʠʢʘ 

Ὓ
Ѝ

, a ï ʩʪʦʨʦʥʘ 

ʧʨʘʚʠʣʴʥʦʛʦ 

ʪʨʝʫʛʦʣʴʥʠʢʘ 

s_triangle(a) 



96 

ɺʳʯʠʩʣʝʥʠʝ ʦʙʲʝʤʘ 

ʰʘʨʘ 
ὠ , R ï ʨʘʜʠʫʩ 

ʰʘʨʘ 

v_ball(r) 

ɺʳʯʠʩʣʝʥʠʝ ʦʙʲʝʤʘ 

ʢʫʙʘ 
ὠ ὥ, a ï ʩʪʦʨʦʥʘ ʢʫʙʘ v_cube(a) 

ɼʠʘʣʦʛ ʩ ʧʦʣʴʟʦʚʘʪʝʣʝʤ ʆʨʛʘʥʠʟʘʮʠʷ ʜʠʘʣʦʛʘ ʩ 

ʧʦʣʴʟʦʚʘʪʝʣʝʤ 

question() 

 

ʋʢʘʟʘʥʥʳʝ ʬʫʥʢʮʠʠ ʨʝʘʣʠʟʫʶʪʩʷ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 
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ɺʦʧʨʦʩʳ ʜʣʷ ʩʘʤʦʧʨʦʚʝʨʢʠ ʧʦ ʪʝʤʝ 4 

1. ʏʪʦ ʪʘʢʦʝ ʬʫʥʢʮʠʷ? 

2. ʏʪʦ ʦʟʥʘʯʘʝʪ ʬʨʘʟʘ çʨʘʟʜʝʣʷʡ ʠ ʚʣʘʩʪʚʫʡè? 
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3. ʂʘʢʠʤ ʦʙʨʘʟʦʤ ʬʫʥʢʮʠʠ ʧʦʤʦʛʘʶʪ ʧʦʚʪʦʨʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʧʨʦʛʨʘʤʤʥʳʡ ʢʦʜ? 

4. ʂʘʢʠʤ ʦʙʨʘʟʦʤ ʬʫʥʢʮʠʠ ʫʩʢʦʨʷʶʪ ʨʘʟʨʘʙʦʪʢʫ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ 

ʧʨʦʛʨʘʤʤ? 

5. ʂʘʢʠʤ ʦʙʨʘʟʦʤ ʬʫʥʢʮʠʠ ʫʧʨʦʱʘʶʪ ʨʘʟʨʘʙʦʪʢʫ ʧʨʦʛʨʘʤʤ 

ʢʦʤʘʥʜʘʤʠ ʧʨʦʛʨʘʤʤʠʩʪʦʚ? 

6. ʀʟ ʢʘʢʠʭ ʜʚʫʭ ʯʘʩʪʝʡ ʩʦʩʪʦʠʪ ʦʧʨʝʜʝʣʝʥʠʝ ʬʫʥʢʮʠʠ? 

7. ʏʪʦ ʦʟʥʘʯʘʝʪ ʬʨʘʟʘ çʚʳʟʚʘʪʴ ʬʫʥʢʮʠʶè? 

8. ʏʪʦ ʧʨʦʠʩʭʦʜʠʪ, ʢʦʛʜʘ ʚʦ ʚʨʝʤʷ ʠʩʧʦʣʥʝʥʠʷ ʬʫʥʢʮʠʠ ʜʦʩʪʠʛʥʫʪ 

ʢʦʥʝʮ ʝʝ ʙʣʦʢʘ ʠʥʩʪʨʫʢʮʠʡ? 

9. ʇʦʯʝʤʫ ʥʝʦʙʭʦʜʠʤʦ ʚʳʜʝʣʷʪʴ ʦʪʩʪʫʧʦʤ ʠʥʩʪʨʫʢʮʠʠ ʚ ʙʣʦʢʝ? 

10. ʏʪʦ ʪʘʢʦʝ ʣʦʢʘʣʴʥʘʷ ʧʝʨʝʤʝʥʥʘʷ? ʂʘʢʠʤ ʦʙʨʘʟʦʤ ʦʛʨʘʥʠʯʠʚʘʝʪʩʷ 

ʜʦʩʪʫʧ ʢ ʣʦʢʘʣʴʥʦʡ ʧʝʨʝʤʝʥʥʦʡ? 

11. ʏʪʦ ʪʘʢʦʝ ʦʙʣʘʩʪʴ ʜʝʡʩʪʚʠʷ ʧʝʨʝʤʝʥʥʦʡ? 

12. ʈʘʟʨʝʰʘʝʪʩʷ ʣʠ, ʯʪʦʙʳ ʣʦʢʘʣʴʥʘʷ ʧʝʨʝʤʝʥʥʘʷ ʚ ʦʜʥʦʡ ʬʫʥʢʮʠʠ 

ʠʤʝʣʘ ʦʜʠʥʘʢʦʚʦʝ ʠʤʷ, ʯʪʦ ʠ ʫ ʣʦʢʘʣʴʥʦʡ ʧʝʨʝʤʝʥʥʦʡ ʚ ʜʨʫʛʦʡ ʬʫʥʢʮʠʠ? 

13. ʏʝʤ ʦʪʣʠʯʘʝʪʩʷ ʬʫʥʢʮʠʷ ʩ ʚʦʟʚʨʘʪʦʤ ʟʥʘʯʝʥʠʷ ʦʪ ʬʫʥʢʮʠʡ ʙʝʟ 

ʚʦʟʚʨʘʪʘ ʟʥʘʯʝʥʠʷ? 

14. ʏʪʦ ʪʘʢʦʝ ʙʠʙʣʠʦʪʝʯʥʘʷ ʬʫʥʢʮʠʷ? 

15. ʇʦʯʝʤʫ ʙʠʙʣʠʦʪʝʯʥʳʝ ʬʫʥʢʮʠʠ ʧʦʭʦʞʠ ʥʘ "ʯʝʨʥʳʝ ʷʱʠʢʠ"? 

16. ʏʪʦ ʜʝʣʘʝʪ ʧʨʠʚʝʜʝʥʥʘʷ ʥʠʞʝ ʠʥʩʪʨʫʢʮʠʷ? 

ɧ ˮ random. randint (1, 100)  

17. ʏʪʦ ʜʝʣʘʝʪ ʧʨʠʚʝʜʝʥʥʘʷ ʥʠʞʝ ʠʥʩʪʨʫʢʮʠʷ? 

print ( random. randint {1, 20))  

18 ɼʣʷ ʯʝʛʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʩʣʝʜʫʶʱʠʡ ʚʳʟʦʚ ʙʠʙʣʠʦʪʝʯʥʦʡ ʬʫʥʢʮʠʠ? 

random. seed(20)  

19. ʂʘʢʠʤ ʦʙʨʘʟʦʤ ʬʫʥʢʮʠʠ ʧʦʤʦʛʘʶʪ ʧʦʚʪʦʨʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʢʦʜ ʚ 

ʧʨʦʛʨʘʤʤʝ? 

20. ʅʘʟʦʚʠʪʝ ʠ ʦʧʠʰʠʪʝ ʜʚʝ ʯʘʩʪʠ ʦʧʨʝʜʝʣʝʥʠʷ ʬʫʥʢʮʠʠ. 
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21. ʏʪʦ ʧʨʦʠʩʭʦʜʠʪ ʧʨʠ ʠʩʧʦʣʥʝʥʠʠ ʬʫʥʢʮʠʠ, ʢʦʛʜʘ ʜʦʩʪʠʛʘʝʪʩʷ 

ʢʦʥʝʮ ʙʣʦʢʘ ʬʫʥʢʮʠʠ? 

22. ʏʪʦ ʪʘʢʦʝ ʣʦʢʘʣʴʥʘʷ ʧʝʨʝʤʝʥʥʘʷ? ʂʘʢʠʝ ʠʥʩʪʨʫʢʮʠʠ ʤʦʛʫʪ 

ʦʙʨʘʱʘʪʴʩʷ ʢ ʣʦʢʘʣʴʥʦʡ 

ʧʝʨʝʤʝʥʥʦʡ? 

23. ʂʘʢʦʚʘ ʦʙʣʘʩʪʴ ʚʠʜʠʤʦʩʪʠ ʣʦʢʘʣʴʥʦʡ ʧʝʨʝʤʝʥʥʦʡ? 

24. ʇʦʯʝʤʫ ʛʣʦʙʘʣʴʥʳʝ ʧʝʨʝʤʝʥʥʳʝ ʟʘʪʨʫʜʥʷʶʪ ʦʪʣʘʜʢʫ ʧʨʦʛʨʘʤʤʳ? 

25. ʇʨʝʜʧʦʣʦʞʠʤ, ʯʪʦ ʚʳ ʭʦʪʠʪʝ ʚʳʙʨʘʪʴ ʩʣʫʯʘʡʥʦʝ ʯʠʩʣʦ ʠʟ 

ʧʨʠʚʝʜʝʥʥʦʡ ʥʠʞʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ: 0, 5, 10, 15, 20, 25, 30. ʂʘʢʫʶ 

ʙʠʙʣʠʦʪʝʯʥʫʶ ʬʫʥʢʮʠʶ ʚʳ ʙʳ ʧʨʠʤʝʥʠʣʠ? 

26. ʂʘʢʫʶ ʠʥʩʪʨʫʢʮʠʶ ʚʳ ʜʦʣʞʥʳ ʠʤʝʪʴ ʚ ʬʫʥʢʮʠʠ ʩ ʚʦʟʚʨʘʪʦʤ 

ʟʥʘʯʝʥʠʷ? 

27. ʂʘʢʠʝ ʪʨʠ ʵʣʝʤʝʥʪʘ ʧʝʨʝʯʠʩʣʝʥʳ ʚ ʪʘʙʣʠʮʝ çʚʚʦʜ-ʦʙʨʘʙʦʪʢʘ-

ʚʳʚʦʜè? 

28. ʏʪʦ ʪʘʢʦʝ ʙʫʣʝʚʘ ʬʫʥʢʮʠʷ? 

29. ɺ ʯʝʤ ʧʨʝʠʤʫʱʝʩʪʚʘ ʦʪ ʨʘʟʙʠʝʥʠʷ ʙʦʣʴʰʦʡ ʧʨʦʛʨʘʤʤʳ ʥʘ 

ʤʦʜʫʣʠ? 
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ʃʝʢʮʠʷ 5. ʌʘʡʣʳ ʠ ʠʩʢʣʶʯʝʥʠʷ 

ʇʣʘʥ ʣʝʢʮʠʠ 

1. ʆʩʥʦʚʳ ʬʘʡʣʦʚʦʛʦ ʚʚʦʜʘ-ʚʳʚʦʜʘ. 

2. ɿʘʧʠʩʴ ʜʘʥʥʳʭ ʚ ʬʘʡʣ. 

3. ʏʪʝʥʠʝ ʜʘʥʥʳʭ ʠʟ ʬʘʡʣʘ. 

4. ʇʨʠʤʝʥʝʥʠʝ ʮʠʢʣʦʚ ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʬʘʡʣʦʚ. 

5. ʆʙʨʘʙʦʪʢʘ ʠʩʢʣʶʯʠʪʝʣʴʥʳʭ ʩʠʪʫʘʮʠʡ. 

6. ɺʳʯʠʩʣʝʥʠʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʬʘʡʣʦʚ. 

5.1. ʆʩʥʦʚʳ ʬʘʡʣʦʚʦʛʦ ʚʚʦʜʘ-ʚʳʚʦʜʘ 

ʂʦʛʜʘ ʧʨʦʛʨʘʤʤʝ ʥʫʞʥʦ ʩʦʭʨʘʥʠʪʴ ʜʘʥʥʳʝ ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ, ʦʥʘ ʧʠʰʝʪ ʵʪʠ ʜʘʥʥʳʝ ʚ ʬʘʡʣ. ʇʦʟʜʥʝʝ ʠʭ ʤʦʞʥʦ ʧʨʦʯʠʪʘʪʴ ʠʟ 

ʬʘʡʣʘ. 

ʇʨʦʛʨʘʤʤʳ, ʢʦʪʦʨʳʝ ʤʳ ʨʘʩʩʤʘʪʨʠʚʘʣʠ ʜʦ ʩʠʭ ʧʦʨ, ʪʨʝʙʫʶʪ, ʯʪʦʙʳ 

ʧʦʣʴʟʦʚʘʪʝʣʴ ʧʦʚʪʦʨʥʦ ʚʚʦʜʠʣ ʜʘʥʥʳʝ ʧʨʠ ʢʘʞʜʦʤ ʟʘʧʫʩʢʝ ʧʨʦʛʨʘʤʤʳ, 

ʧʦʪʦʤʫ ʯʪʦ ʭʨʘʥʷʱʠʝʩʷ ʚ ʆɿʋ ʜʘʥʥʳʝ (ʢ ʢʦʪʦʨʳʤ ʦʙʨʘʱʘʶʪʩʷ ʧʝʨʝʤʝʥʥʳʝ) 

ʠʩʯʝʟʘʶʪ, ʢʘʢ ʪʦʣʴʢʦ ʧʨʦʛʨʘʤʤʘ ʟʘʢʘʥʯʠʚʘʝʪ ʩʚʦʶ ʨʘʙʦʪʫ. ɽʩʣʠ ʥʫʞʥʦ, ʯʪʦʙʳ 

ʧʨʦʛʨʘʤʤʘ ʤʝʞʜʫ ʩʚʦʠʤʠ ʚʳʧʦʣʥʝʥʠʷʤʠ ʫʜʝʨʞʠʚʘʣʘ ʜʘʥʥʳʝ, ʚ ʥʝʡ ʜʦʣʞʥʘ 

ʙʳʪʴ ʧʨʝʜʫʩʤʦʪʨʝʥʘ ʚʦʟʤʦʞʥʦʩʪʴ ʠʭ ʟʘʧʠʩʠ. ɼʘʥʥʳʝ ʟʘʧʠʩʳʚʘʶʪʩʷ ʚ ʬʘʡʣ, 

ʢʦʪʦʨʳʡ ʦʙʳʯʥʦ ʭʨʘʥʠʪʩʷ ʥʘ ʜʠʩʢʝ ʢʦʤʧʴʶʪʝʨʘ. ʉʦʭʨʘʥʝʥʥʳʝ ʚ ʬʘʡʣʝ 

ʜʘʥʥʳʝ, ʢʘʢ ʧʨʘʚʠʣʦ, ʦʩʪʘʶʪʩʷ ʚ ʥʝʤ ʧʦʩʣʝ ʟʘʚʝʨʰʝʥʠʷ ʨʘʙʦʪʳ ʧʨʦʛʨʘʤʤʳ, ʠ 

ʠʭ ʤʦʞʥʦ ʠʟʚʣʝʯʴ ʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʜʘʣʴʥʝʡʰʝʤ. 

ɹʦʣʴʰʠʥʩʪʚʦ ʢʦʤʤʝʨʯʝʩʢʠʭ ʧʘʢʝʪʦʚ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ, 

ʠʩʧʦʣʴʟʫʝʤʳʭ ʝʞʝʜʥʝʚʥʦ, ʭʨʘʥʷʪ ʜʘʥʥʳʝ ʚ ʬʘʡʣʘʭ. 

ǅ ʊʝʢʩʪʦʚʳʝ ʧʨʦʮʝʩʩʦʨʳ. ʇʨʦʛʨʘʤʤʳ ʦʙʨʘʙʦʪʢʠ ʪʝʢʩʪʘ ʩʣʫʞʘʪ ʜʣʷ 

ʥʘʧʠʩʘʥʠʷ ʧʠʩʝʤ, ʟʘʧʠʩʦʢ, ʦʪʯʝʪʦʚ ʠ ʜʨʫʛʠʭ ʜʦʢʫʤʝʥʪʦʚ. ɼʦʢʫʤʝʥʪʳ 

ʩʦʭʨʘʥʷʶʪʩʷ ʚ ʬʘʡʣʘʭ, ʯʪʦʙʳ ʠʭ ʤʦʞʥʦ ʙʳʣʦ ʨʝʜʘʢʪʠʨʦʚʘʪʴ ʠ ʨʘʩʧʝʯʘʪʳʚʘʪʴ. 

ǅ ɻʨʘʬʠʯʝʩʢʠʝ ʨʝʜʘʢʪʦʨʳ. ʇʨʦʛʨʘʤʤʳ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ 

ʠʟʦʙʨʘʞʝʥʠʡ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʩʦʟʜʘʥʠʷ ʛʨʘʬʠʢʦʚ ʠ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ 
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ʠʟʦʙʨʘʞʝʥʠʡ, ʚ ʯʘʩʪʥʦʩʪʠ ʪʝʭ, ʢʦʪʦʨʳʝ ʚʳ ʩʥʠʤʘʝʪʝ ʮʠʬʨʦʚʦʡ ʢʘʤʝʨʦʡ. 

ʉʦʟʜʘʚʘʝʤʳʝ ʠʣʠ ʨʝʜʘʢʪʠʨʫʝʤʳʝ ʛʨʘʬʠʯʝʩʢʠʤ ʨʝʜʘʢʪʦʨʦʤ ʠʟʦʙʨʘʞʝʥʠʷ 

ʩʦʭʨʘʥʷʶʪʩʷ ʚ ʬʘʡʣʘʭ. 

ǅ ʕʣʝʢʪʨʦʥʥʳʝ ʪʘʙʣʠʮʳ. ʇʨʦʛʨʘʤʤʳ ʦʙʨʘʙʦʪʢʠ ʵʣʝʢʪʨʦʥʥʳʭ 

ʪʘʙʣʠʮ ʧʨʠʤʝʥʷʶʪʩʷ ʜʣʷ ʨʘʙʦʪʳ ʩ ʯʠʩʣʦʚʳʤʠ ʜʘʥʥʳʤʠ. ʏʠʩʣʘ ʠ 

ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʬʦʨʤʫʣʳ ʤʦʛʫʪ ʚʩʪʘʚʣʷʪʴʩʷ ʚ ʷʯʝʡʢʠ ʵʣʝʢʪʨʦʥʥʦʡ ʪʘʙʣʠʮʳ. 

ɿʘʪʝʤ ʵʣʝʢʪʨʦʥʥʘʷ ʪʘʙʣʠʮʘ ʤʦʞʝʪ ʙʳʪʴ ʩʦʭʨʘʥʝʥʘ ʚ ʬʘʡʣʝ ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ. 

ǅ ʀʛʨʳ. ʄʥʦʛʠʝ ʢʦʤʧʴʶʪʝʨʥʳʝ ʠʛʨʳ ʩʦʜʝʨʞʘʪ ʜʘʥʥʳʝ ʚ ʬʘʡʣʘʭ. 

ʅʘʧʨʠʤʝʨ, ʥʝʢʦʪʦʨʳʝ ʠʛʨʳ ʭʨʘʥʷʪ ʚ ʬʘʡʣʝ ʩʧʠʩʦʢ ʠʤʝʥ ʠʛʨʦʢʦʚ ʩ ʠʭ ʦʯʢʘʤʠ. 

ʕʪʠ ʠʛʨʳ, ʢʘʢ ʧʨʘʚʠʣʦ, ʧʦʢʘʟʳʚʘʶʪ ʠʤʝʥʘ ʠʛʨʦʢʦʚ ʚ ʧʦʨʷʜʢʝ ʚʦʟʨʘʩʪʘʥʠʷ 

ʢʦʣʠʯʝʩʪʚʘ ʠʭ ʦʯʢʦʚ ʩ ʥʘʠʙʦʣʴʰʝʛʦ ʜʦ ʥʘʠʤʝʥʴʰʝʛʦ. ʅʝʢʦʪʦʨʳʝ ʠʛʨʳ ʪʘʢʞʝ 

ʧʦʟʚʦʣʷʶʪ ʩʦʭʨʘʥʷʪʴ ʚ ʬʘʡʣʝ ʪʝʢʫʱʝʝ ʩʦʩʪʦʷʥʠʝ ʠʛʨʳ, ʯʪʦʙʳ ʤʦʞʥʦ ʙʳʣʦ 

ʚʳʡʪʠ ʠʟ ʠʛʨʳ ʠ ʧʦʪʦʤ ʧʨʦʜʦʣʞʠʪʴ ʠʛʨʫ ʙʝʟ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʥʘʯʠʥʘʪʴ ʩ ʥʘʯʘʣʘ. 

ǅ ɺʝʙ-ʙʨʘʫʟʝʨʳ. ʀʥʦʛʜʘ ʧʨʠ ʧʦʩʝʱʝʥʠʠ ʚʝʙ-ʩʪʨʘʥʠʮʳ ʙʨʘʫʟʝʨ 

ʭʨʘʥʠʪ ʥʘ ʢʦʤʧʴʶʪʝʨʝ ʥʝʙʦʣʴʰʦʡ ʬʘʡʣ, ʪʘʢ ʥʘʟʳʚʘʝʤʳʡ ʬʘʡʣ cookie. Cookie-

ʬʘʡʣʳ, ʢʘʢ ʧʨʘʚʠʣʦ, ʩʦʜʝʨʞʘʪ ʠʥʬʦʨʤʘʮʠʶ ʦ ʩʝʘʥʩʝ ʧʨʦʩʤʦʪʨʘ, ʪʘʢʫʶ ʢʘʢ 

ʩʦʜʝʨʞʠʤʦʝ ʢʦʨʟʠʥʳ ʩ ʧʦʢʫʧʢʘʤʠ. 

ʇʨʦʛʨʘʤʤʳ, ʢʦʪʦʨʳʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʝʞʝʜʥʝʚʥʳʭ ʜʝʣʦʚʳʭ ʦʧʝʨʘʮʠʷʭ, ʚ 

ʟʥʘʯʠʪʝʣʴʥʦʡ ʤʝʨʝ ʦʧʠʨʘʶʪʩʷ ʥʘ ʬʘʡʣʳ. ʇʨʦʛʨʘʤʤʳ ʥʘʯʠʩʣʝʥʠʷ ʟʘʨʘʙʦʪʥʦʡ 

ʧʣʘʪʳ ʩʦʜʝʨʞʘʪ ʜʘʥʥʳʝ ʦ ʩʦʪʨʫʜʥʠʢʘʭ, ʩʢʣʘʜʩʢʠʝ ʧʨʦʛʨʘʤʤʳ ʩʦʜʝʨʞʘʪ 

ʜʘʥʥʳʝ ʦʙ ʠʟʜʝʣʠʷʭ ʢʦʤʧʘʥʠʠ, ʩʠʩʪʝʤʳ ʙʫʭʛʘʣʪʝʨʩʢʦʛʦ ʫʯʝʪʘ ï ʜʘʥʥʳʝ ʦ 

ʬʠʥʘʥʩʦʚʳʭ ʦʧʝʨʘʮʠʷʭ ʢʦʤʧʘʥʠʠ ʠ ʪ. ʜ. ï ʚʩʝ ʦʥʠ ʭʨʘʥʷʪ ʩʚʦʠ ʜʘʥʥʳʝ ʚ 

ʬʘʡʣʘʭ. 

ʇʨʦʛʨʘʤʤʠʩʪʳ ʦʙʳʯʥʦ ʥʘʟʳʚʘʶʪ ʧʨʦʮʝʩʩ ʩʦʭʨʘʥʝʥʠʷ ʜʘʥʥʳʭ ʚ ʬʘʡʣʝ 

ʟʘʧʠʩʴʶ ʜʘʥʥʳʭ ʚ ʬʘʡʣ. ʂʦʛʜʘ ʯʘʩʪʴ ʜʘʥʥʳʭ ʧʠʰʝʪʩʷ ʚ ʬʘʡʣ, ʦʥʘ ʢʦʧʠʨʫʝʪʩʷ 

ʠʟ ʧʝʨʝʤʝʥʥʦʡ, ʥʘʭʦʜʷʱʝʡʩʷ ʚ ʆɿʋ, ʚ ʬʘʡʣ (ʨʠʩ. 3.1). ʊʝʨʤʠʥ çʬʘʡʣ ʚʳʚʦʜʘè 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʬʘʡʣʘ, ʚ ʢʦʪʦʨʳʡ ʜʘʥʥʳʝ ʩʦʭʨʘʥʷʶʪʩʷ. ʆʥ ʠʤʝʝʪ ʪʘʢʦʝ 

ʥʘʟʚʘʥʠʝ, ʧʦʪʦʤʫ ʯʪʦ ʧʨʦʛʨʘʤʤʘ ʧʦʤʝʱʘʝʪ ʚ ʥʝʛʦ ʚʳʭʦʜʥʳʝ ʜʘʥʥʳʝ. 
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ʈʠʩʫʥʦʢ 5.1 ï ɿʘʧʠʩʴ ʜʘʥʥʳʭ ʚ ʬʘʡʣ 

 

ʇʨʦʮʝʩʩ ʠʟʚʣʝʯʝʥʠʷ ʜʘʥʥʳʭ ʠʟ ʬʘʡʣʘ ʥʘʟʳʚʘʝʪʩʷ ʯʪʝʥʠʝʤ ʜʘʥʥʳʭ ʠʟ 

ʬʘʪʘ. ʂʦʛʜʘ ʧʦʨʮʠʷ ʜʘʥʥʳʭ ʩʯʠʪʳʚʘʝʪʩʷ ʠʟ ʬʘʡʣʘ, ʦʥʘ ʢʦʧʠʨʫʝʪʩʷ ʠʟ ʬʘʡʣʘ ʚ 

ʆɿʋ, ʛʜʝ ʥʘ ʥʝʝ ʩʩʳʣʘʝʪʩʷ ʧʝʨʝʤʝʥʥʘʷ (ʨʠʩ. 5.2). ʊʝʨʤʠʥ çʬʘʡʣ ʚʚʦʜʘè 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʬʘʡʣʘ, ʠʟ ʢʦʪʦʨʦʛʦ ʜʘʥʥʳʝ ʩʯʠʪʳʚʘʶʪʩʷ. ʆʥ ʥʘʟʳʚʘʝʪʩʷ ʪʘʢ 

ʧʦʪʦʤʫ, ʯʪʦ ʧʨʦʛʨʘʤʤʘ ʠʟʚʣʝʢʘʝʪ ʚʭʦʜʥʳʝ ʜʘʥʥʳʝ ʠʟ ʵʪʦʛʦ ʬʘʡʣʘ. 

 
ʈʠʩʫʥʦʢ 5.2 ï ʏʪʝʥʠʝ ʜʘʥʥʳʭ ʠʟ ʬʘʡʣʘ 

 

ʂʦʛʜʘ ʚ ʧʨʦʛʨʘʤʤʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʬʘʡʣ, ʚʩʝʛʜʘ ʪʨʝʙʫʝʪʩʷ ʚʳʧʦʣʥʠʪʴ ʪʨʠ 

ʰʘʛʘ. 

1. ʆʪʢʨʳʪʴ ʬʘʡʣ. ɺ ʧʨʦʮʝʩʩʝ ʦʪʢʨʳʪʠʷ ʬʘʡʣʘ ʩʦʟʜʘʝʪʩʷ ʩʚʷʟʴ ʤʝʞʜʫ 

ʬʘʡʣʦʤ ʠ ʧʨʦʛʨʘʤʤʦʡ. ʆʪʢʨʳʪʠʝ ʬʘʡʣʘ ʚʳʚʦʜʘ ʦʙʳʯʥʦ ʩʦʟʜʘʝʪ ʬʘʡʣ ʥʘ ʜʠʩʢʝ 

ʠ ʧʦʟʚʦʣʷʝʪ ʧʨʦʛʨʘʤʤʝ ʟʘʧʠʩʘʪʴ ʚ ʥʝʛʦ ʜʘʥʥʳʝ. ʆʪʢʨʳʪʠʝ ʬʘʡʣʘ ʚʚʦʜʘ 

ʧʦʟʚʦʣʷʝʪ ʧʨʦʛʨʘʤʤʝ ʧʨʦʯʠʪʘʪʴ ʜʘʥʥʳʝ ʠʟ ʬʘʡʣʘ. 

2. ʆʙʨʘʙʦʪʘʪʴ ʬʘʡʣ. ʅʘ ʵʪʦʤ ʰʘʛʝ ʜʘʥʥʳʝ ʣʠʙʦ ʟʘʧʠʩʳʚʘʶʪʩʷ ʚ ʬʘʡʣ 

(ʝʩʣʠ ʵʪʦ ʬʘʡʣ ʚʳʚʦʜʘ), ʣʠʙʦ ʩʯʠʪʳʚʘʶʪʩʷ ʠʟ ʬʘʡʣʘ (ʝʩʣʠ ʵʪʦ ʬʘʡʣ ʚʚʦʜʘ). 
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3. ɿʘʢʨʳʪʴ ʬʘʡʣ. ʂʦʛʜʘ ʧʨʦʛʨʘʤʤʘ ʟʘʢʦʥʯʠʣʘ ʠʩʧʦʣʴʟʦʚʘʪʴ ʬʘʡʣ, ʝʛʦ 

ʥʫʞʥʦ ʟʘʢʨʳʪʴ. ʕʪʘ ʦʧʝʨʘʮʠʷ ʨʘʟʨʳʚʘʝʪ ʩʚʷʟʴ ʬʘʡʣʘ ʩ ʧʨʦʛʨʘʤʤʦʡ. 

5.1.1. ʊʠʧʳ ʬʘʡʣʦʚ 

ʉʫʱʝʩʪʚʫʝʪ ʜʚʘ ʪʠʧʘ ʬʘʡʣʦʚ: ʪʝʢʩʪʦʚʳʝ ʠ ʜʚʦʠʯʥʳʝ. ʊʝʢʩʪʦʚʳʡ ʬʘʡʣ 

ʩʦʜʝʨʞʠʪ ʜʘʥʥʳʝ, ʢʦʪʦʨʳʝ ʙʳʣʠ ʟʘʢʦʜʠʨʦʚʘʥʳ ʚ ʚʠʜʝ ʪʝʢʩʪʘ ʧʨʠ ʧʦʤʦʱʠ 

ʪʘʢʦʡ ʩʭʝʤʳ ʢʦʜʠʨʦʚʘʥʠʷ, ʢʘʢ ASCII ʠʣʠ ʖʥʠʢʦʜ. ɼʘʞʝ ʝʩʣʠ ʬʘʡʣ ʩʦʜʝʨʞʠʪ 

ʯʠʩʣʘ, ʦʥʠ ʚ ʬʘʡʣʝ ʭʨʘʥʷʪʩʷ ʢʘʢ ʥʘʙʦʨ ʩʠʤʚʦʣʦʚ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʬʘʡʣ ʤʦʞʥʦ ʦʪʢʨʳʪʴ ʠ ʧʨʦʩʤʦʪʨʝʪʴ ʚ ʪʝʢʩʪʦʚʦʤ ʨʝʜʘʢʪʦʨʝ, 

ʪʘʢʦʤ ʢʘʢ ɹʣʦʢʥʦʪ. ɼʚʦʠʯʥʳʡ ʬʘʡʣ ʩʦʜʝʨʞʠʪ ʜʘʥʥʳʝ, ʢʦʪʦʨʳʝ ʥʝ ʙʳʣʠ 

ʧʨʝʦʙʨʘʟʦʚʘʥʳ ʚ ʪʝʢʩʪ. ɼʘʥʥʳʝ, ʢʦʪʦʨʳʝ ʧʦʤʝʱʝʥʳ ʚ ʜʚʦʠʯʥʳʡ ʬʘʡʣ, 

ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʪʦʣʴʢʦ ʜʣʷ ʯʪʝʥʠʷ ʧʨʦʛʨʘʤʤʦʡ, ʠ ʟʥʘʯʠʪ, ʪʘʢʦʡ ʬʘʡʣ 

ʥʝʚʦʟʤʦʞʥʦ ʧʨʦʩʤʦʪʨʝʪʴ ʚ ʪʝʢʩʪʦʚʦʤ ʨʝʜʘʢʪʦʨʝ. 

ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ ʯʪʦ Python ʧʦʟʚʦʣʷʝʪ ʨʘʙʦʪʘʪʴ ʠ ʩ ʪʝʢʩʪʦʚʳʤʠ, ʠ ʩ 

ʜʚʦʠʯʥʳʤʠ ʬʘʡʣʘʤʠ, ʚ ʨʘʤʢʘʭ ʜʘʥʥʦʛʦ ʢʫʨʩʘ ʙʫʜʝʤ ʨʘʙʦʪʘʪʴ ʪʦʣʴʢʦ ʩ 

ʪʝʢʩʪʦʚʳʤʠ ʬʘʡʣʘʤʠ, ʯʪʦʙʳ ʤʦʞʥʦ ʙʳʣʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʪʝʢʩʪʦʚʳʡ ʨʝʜʘʢʪʦʨ 

ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʬʘʡʣʦʚ, ʩʦʟʜʘʚʘʝʤʳʭ ʧʨʦʛʨʘʤʤʘʤʠ. 

5.1.2. ʄʝʪʦʜʳ ʜʦʩʪʫʧʘ ʢ ʬʘʡʣʘʤ 

ɹʦʣʴʰʠʥʩʪʚʦ ʷʟʳʢʦʚ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʦʙʝʩʧʝʯʠʚʘʝʪ ʜʚʘ ʨʘʟʥʳʭ 

ʩʧʦʩʦʙʘ ʧʦʣʫʯʝʥʠʷ ʜʦʩʪʫʧʘ ʢ ʜʘʥʥʳʤ, ʭʨʘʥʷʱʠʤʩʷ ʚ ʬʘʡʣʝ: ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʡ 

ʜʦʩʪʫʧ ʠ ʧʨʷʤʦʡ ʜʦʩʪʫʧ. ɺʦ ʚʨʝʤʷ ʨʘʙʦʪʳ ʩ ʬʘʡʣʦʤ ʩ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʤ 

ʜʦʩʪʫʧʦʤ ʧʨʦʠʩʭʦʜʠʪ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʝ ʦʙʨʘʱʝʥʠʝ ʢ ʜʘʥʥʳʤ, ʩ ʩʘʤʦʛʦ ʥʘʯʘʣʘ 

ʬʘʡʣʘ ʠ ʜʦ ʝʛʦ ʢʦʥʮʘ. ɽʩʣʠ ʪʨʝʙʫʝʪʩʷ ʧʨʦʯʠʪʘʪʴ ʧʦʨʮʠʶ ʜʘʥʥʳʭ, ʢʦʪʦʨʘʷ 

ʨʘʟʤʝʱʝʥʘ ʚ ʢʦʥʮʝ ʬʘʡʣʘ, ʧʨʠʜʝʪʩʷ ʧʨʦʯʠʪʘʪʴ ʚʩʝ ʜʘʥʥʳʝ, ʢʦʪʦʨʳʝ ʠʜʫʪ ʧʝʨʝʜ 

ʥʝʡ, ï ʧʝʨʝʩʢʦʯʠʪʴ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʢ ʥʫʞʥʳʤ ʜʘʥʥʳʤ ʥʝ ʧʦʣʫʯʠʪʩʷ.  

ɺʦ ʚʨʝʤʷ ʨʘʙʦʪʳ ʩ ʬʘʡʣʦʤ ʩ ʧʨʷʤʳʤ ʜʦʩʪʫʧʦʤ (ʢʦʪʦʨʳʡ ʪʘʢʞʝ 

ʥʘʟʳʚʘʝʪʩʷ ʬʘʡʣʦʤ ʩ ʧʨʦʠʟʚʦʣʴʥʳʤ ʜʦʩʪʫʧʦʤ) ʤʦʞʥʦ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ 

ʧʝʨʝʩʢʦʯʠʪʴ ʢ ʣʶʙʦʡ ʧʦʨʮʠʠ ʜʘʥʥʳʭ ʚ ʬʘʡʣʝ, ʥʝ ʯʠʪʘʷ ʜʘʥʥʳʝ, ʢʦʪʦʨʳʝ ʠʜʫʪ 
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ʧʝʨʝʜ ʥʝʡ. ʕʪʦ ʧʦʜʦʙʥʦ ʪʦʤʫ, ʢʘʢ ʨʘʙʦʪʘʝʪ ʧʨʦʠʛʨʳʚʘʪʝʣʴ ʢʦʤʧʘʢʪ-ʜʠʩʢʦʚ ʠʣʠ 

ʄʈɿ-ʧʣʝʝʨ. ʄʦʞʥʦ ʧʨʷʤʠʢʦʤ ʧʝʨʝʩʢʦʯʠʪʴ ʢ ʣʶʙʦʡ ʧʝʩʥʝ, ʢʦʪʦʨʫʶ ʥʫʞʥʦ 

ʧʨʦʩʣʫʰʘʪʴ. 

ɺ ʵʪʦʤ ʢʫʨʩʝ ʙʫʜʝʤ ʠʩʧʦʣʴʟʦʚʘʪʴ ʬʘʡʣʳ ʩ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʤ ʜʦʩʪʫʧʦʤ. 

5.1.3. ʀʤʝʥʘ ʬʘʡʣʦʚ ʠ ʬʘʡʣʦʚʳʝ ʦʙʲʝʢʪʳ 

ɹʦʣʴʰʠʥʩʪʚʦ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʢʦʤʧʴʶʪʝʨʦʚ ʧʨʠʚʳʢʣʠ ʢ ʪʦʤʫ, ʯʪʦ ʬʘʡʣʳ 

ʦʧʨʝʜʝʣʷʶʪʩʷ ʧʦ ʠʭ ʠʤʝʥʠ. ʅʘʧʨʠʤʝʨ, ʢʦʛʜʘ ʚʳ ʩʦʟʜʘʝʪʝ ʜʦʢʫʤʝʥʪ ʪʝʢʩʪʦʚʳʤ 

ʧʨʦʮʝʩʩʦʨʦʤ ʠ ʩʦʭʨʘʥʷʝʪʝ ʜʦʢʫʤʝʥʪ ʚ ʬʘʡʣʝ, ʪʦ ʚʳ ʜʦʣʞʥʳ ʫʢʘʟʘʪʴ ʠʤʷ ʬʘʡʣʘ. 

ʂʦʛʜʘ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʦʜʝʨʞʠʤʦʛʦ ʜʠʩʢʘ ʚʳ ʠʩʧʦʣʴʟʫʝʪʝ ʪʘʢʦʡ ʠʥʩʪʨʫʤʝʥʪ, 

ʢʘʢ ʇʨʦʚʦʜʥʠʢ Windows, ʚʳ ʚʠʜʠʪʝ ʩʧʠʩʦʢ ʠʤʝʥ ʬʘʡʣʦʚ. 

ʂʘʞʜʘʷ ʦʧʝʨʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ ʠʤʝʝʪ ʩʦʙʩʪʚʝʥʥʳʝ ʧʨʘʚʠʣʘ ʠʤʝʥʦʚʘʥʠʷ 

ʬʘʡʣʦʚ. ʄʥʦʛʠʝ ʩʠʩʪʝʤʳ ʧʦʜʜʝʨʞʠʚʘʶʪ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʨʘʩʰʠʨʝʥʠʡ ʬʘʡʣʦʚ, 

ʪ. ʝ. ʢʦʨʦʪʢʠʭ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ ʩʠʤʚʦʣʦʚ, ʢʦʪʦʨʳʝ ʨʘʩʧʦʣʦʞʝʥʳ ʚ ʢʦʥʮʝ 

ʠʤʝʥʠ ʬʘʡʣʘ ʠ ʧʨʝʜʚʘʨʷʶʪʩʷ ʪʦʯʢʦʡ. ʅʘʧʨʠʤʝʨ, ʬʘʡʣʳ ʤʦʛʫʪ ʠʤʝʪʴ 

ʨʘʩʰʠʨʝʥʠʷ jpg, txt ʠ docx. ʈʘʩʰʠʨʝʥʠʝ ʦʙʳʯʥʦ ʛʦʚʦʨʠʪ ʦ ʪʠʧʝ ʜʘʥʥʳʭ, 

ʭʨʘʥʷʱʠʭʩʷ ʚ ʬʘʡʣʝ. ʅʘʧʨʠʤʝʨ, ʨʘʩʰʠʨʝʥʠʝ jpg ʩʦʦʙʱʘʝʪ ʦ ʪʦʤ, ʯʪʦ ʬʘʡʣ 

ʩʦʜʝʨʞʠʪ ʛʨʘʬʠʯʝʩʢʦʝ ʠʟʦʙʨʘʞʝʥʠʝ, ʩʞʘʪʦʝ ʩʦʛʣʘʩʥʦ ʩʪʘʥʜʘʨʪʫ ʠʟʦʙʨʘʞʝʥʠʷ 

JPEG. ʈʘʩʰʠʨʝʥʠʝ txt ï ʦ ʪʦʤ, ʯʪʦ ʬʘʡʣ ʩʦʜʝʨʞʠʪ ʪʝʢʩʪ. ʈʘʩʰʠʨʝʥʠʝ docx (ʘ 

ʪʘʢʞʝ ʨʘʩʰʠʨʝʥʠʝ doc) ï ʯʪʦ ʬʘʡʣ ʩʦʜʝʨʞʠʪ ʜʦʢʫʤʝʥʪ Microsoft Word. 

ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʧʨʦʛʨʘʤʤʘ ʨʘʙʦʪʘʣʘ ʩ ʬʘʡʣʦʤ, ʥʘʭʦʜʷʱʠʤʩʷ ʥʘ ʜʠʩʢʝ 

ʢʦʤʧʴʶʪʝʨʘ, ʦʥʘ ʜʦʣʞʥʘ ʩʦʟʜʘʪʴ ʚ ʦʧʝʨʘʪʠʚʥʦʡ ʧʘʤʷʪʠ ʬʘʡʣʦʚʳʡ ʦʙʲʝʢʪ. 

ʌʘʡʣʦʚʳʡ ʦʙʲʝʢʪ ï ɻ ʪʦ ʧʨʦʛʨʘʤʤʥʳʡ ʦʙʲʝʢʪ, ʢʦʪʦʨʳʡ ʩʚʷʟʘʥ ʩ ʦʧʨʝʜʝʣʝʥʥʳʤ 

ʬʘʡʣʦʤ ʠ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʧʨʦʛʨʘʤʤʝ ʤʝʪʦʜʳ ʜʣʷ ʨʘʙʦʪʳ ʩ ʵʪʠʤ ʬʘʡʣʦʤ. ɺ 

ʧʨʦʛʨʘʤʤʝ ʥʘ ʬʘʡʣʦʚʳʡ ʦʙʲʝʢʪ ʩʩʳʣʘʝʪʩʷ ʧʝʨʝʤʝʥʥʘʷ. ʆʥʘ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ 

ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʣʶʙʳʭ ʦʧʝʨʘʮʠʡ, ʢʦʪʦʨʳʝ ʚʳʧʦʣʥʷʶʪʩʷ ʩ ʬʘʡʣʦʤ (ʨʠʩ. 5.3). 
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ʈʠʩʫʥʦʢ 5.3 ï ʀʤʷ ʧʝʨʝʤʝʥʥʦʡ ʩʩʳʣʘʝʪʩʷ ʛʘ ʬʘʡʣʦʚʳʡ ʦʙʲʝʢʪ, ʩʚʷʟʘʥʥʳʡ ʩ 

ʬʘʡʣʦʤ 

 

5.1.4. ʆʪʢʨʳʪʠʝ ʬʘʡʣʘ 

ɺ Python ʬʫʥʢʮʠʷ open ʧʨʠʤʝʥʷʝʪʩʷ ʜʣʷ ʦʪʢʨʳʪʠʷ ʬʘʡʣʘ. ʆʥʘ ʩʦʟʜʘʝʪ 

ʬʘʡʣʦʚʳʡ ʦʙʲʝʢʪ ʠ ʩʚʷʟʳʚʘʝʪ ʝʛʦ ʩ ʬʘʡʣʦʤ ʥʘ ʜʠʩʢʝ. ɺʦʪ ʦʙʱʠʡ ʬʦʨʤʘʪ 

ʧʨʠʤʝʥʝʥʠʷ ʬʫʥʢʮʠʠ open: 

ɦɒɛɝɠɔɒɱʍɡɗɢɗɞɗɟɟɒɱ ˮ openƽɚɞɱʍɦɒɛɝɒƗ ɢɗɘɚɞƾ 

ɿʜʝʩʴ ɦɒɛɝɠɔɒɱʍɡɗɢɗɞɗɟɟɒɱ ï ʵʪʦ ʠʤʷ ʧʝʨʝʤʝʥʥʦʡ, ʢʦʪʦʨʘʷ ʩʩʳʣʘʝʪʩʷ ʥʘ 

ʬʘʡʣʦʚʳʡ ʦʙʲʝʢʪ; ɚɞɱʍɦɒɛɝɒ ï ʵʪʦ ʩʪʨʦʢʦʚʳʡ ʣʠʪʝʨʘʣ, ʟʘʜʘʶʱʠʡ ʠʤʷ ʬʘʡʣʘ; 

ɢɗɘɚɞ ï ʵʪʦ ʩʪʨʦʢʦʚʳʡ ʣʠʪʝʨʘʣ, ʟʘʜʘʶʱʠʡ ʨʝʞʠʤ ʜʦʩʪʫʧʘ (ʯʪʝʥʠʝ, ʟʘʧʠʩʴ ʠ ʪ. 

ʜ.), ʚ ʢʦʪʦʨʦʤ ʬʘʡʣ ʙʫʜʝʪ ʦʪʢʨʳʪ. 

ɺ ʪʘʙʣ. 5.1 ʧʨʝʜʩʪʘʚʣʝʥʳ ʪʨʠ ʩʪʨʦʢʦʚʳʭ ʣʠʪʝʨʘʣʘ, ʢʦʪʦʨʳʝ ʤʦʞʥʦ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʟʘʜʘʥʠʷ ʨʝʞʠʤʘ ʜʦʩʪʫʧʘ. 

 

ʊʘʙʣʠʮʘ 5.1 ï ʅʝʢʦʪʦʨʳʝ ʨʝʞʠʤʳ ʜʦʩʪʫʧʘ ʢ ʬʘʡʣʘʤ ʚ Python 

ʈʝʞʠʤ ʆʧʠʩʘʥʠʝ 

ʎɕʎ ʆʪʢʨʳʪʴ ʬʘʡʣ ʪʦʣʴʢʦ ʜʣʷ ʯʪʝʥʠʷ. ʌʘʡʣ ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʠʟʤʝʥʝʥ, ʚ ʥʝʛʦ 

ʥʝʣʴʟʷ ʟʘʧʠʩʘʪʴ 

' w'  ʆʪʢʨʳʪʴ ʬʘʡʣ ʜʣʷ ʟʘʧʠʩʠ. ɽʩʣʠ ʬʘʡʣ ʫʞʝ ʩʫʱʝʩʪʚʫʝʪ, ʪʦ ʩʪʝʨʝʪʴ ʝʛʦ 

ʩʦʜʝʨʞʠʤʦʝ. ɽʩʣʠ ʬʘʡʣ ʥʝ ʩʫʱʝʩʪʚʫʝʪ, ʪʦ ʩʦʟʜʘʪʴ ʝʛʦ 

' ɒʎ 
ʆʪʢʨʳʪʴ ʬʘʡʣ, ʚ ʢʦʪʦʨʳʡ ʙʫʜʝʪ ʚʳʧʦʣʥʝʥʘ ʟʘʧʠʩʴ. ɺʩʝ ʟʘʧʠʩʳʚʘʝʤʳʝ 

ʚ ʬʘʡʣ ʜʘʥʥʳʝ ʙʫʜʫʪ ʜʦʙʘʚʣʝʥʳ ʚ ʝʛʦ ʢʦʥʝʮ. ɽʩʣʠ ʬʘʡʣ ʥʝ 

ʩʫʱʝʩʪʚʫʝʪ, ʪʦ ʩʦʟʜʘʪʴ ʝʛʦ 
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ʅʘʧʨʠʤʝʨ, ʧʨʝʜʧʦʣʦʞʠʤ, ʯʪʦ ʬʘʡʣ customers . txt  ʩʦʜʝʨʞʠʪ ʜʘʥʥʳʝ ʦ 

ʢʣʠʝʥʪʘʭ, ʠ ʤʳ ʭʦʪʠʤ ʝʛʦ ʦʪʢʨʳʪʴ ʜʣʷ ʯʪʝʥʠʷ. ɺʦʪ ʧʨʠʤʝʨ ʚʳʟʦʚʘ ʬʫʥʢʮʠʠ 

open: 

customer_file = open('customers.txt', 'r')  

ʇʦʩʣʝ ʠʩʧʦʣʥʝʥʠʷ ʵʪʦʡ ʠʥʩʪʨʫʢʮʠʠ ʙʫʜʝʪ ʦʪʢʨʳʪ ʬʘʡʣ customers . txt  ʠ 

ʧʝʨʝʤʝʥʥʘʷ customer _file  ʙʫʜʝʪ ʩʩʳʣʘʪʴʩʷ ʥʘ ʬʘʡʣʦʚʳʡ ʦʙʲʝʢʪ, ʢʦʪʦʨʳʡ 

ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʯʪʝʥʠʷ ʜʘʥʥʳʭ ʠʟ ʬʘʡʣʘ. 

ʇʨʝʜʧʦʣʦʞʠʤ, ʯʪʦ ʤʳ ʭʦʪʠʤ ʩʦʟʜʘʪʴ ʬʘʡʣ ʩ ʠʤʝʥʝʤ sales . txt  ʠ 

ʟʘʧʠʩʘʪʴ ʚ ʥʝʛʦ ʜʘʥʥʳʝ. ɺʦʪ ʧʨʠʤʝʨ ʚʳʟʦʚʘ ʬʫʥʢʮʠʠ open: 

salesfile  = open(' sales . txt ', ' w')  

ʇʦʩʣʝ ʠʩʧʦʣʥʝʥʠʷ ʵʪʦʡ ʠʥʩʪʨʫʢʮʠʠ ʙʫʜʝʪ ʩʦʟʜʘʥ ʬʘʡʣ sales . txt  ʠ 

ʧʝʨʝʤʝʥʥʘʷ sales _file  ʙʫʜʝʪ ʩʩʳʣʘʪʴʩʷ ʥʘ ʬʘʡʣʦʚʳʡ ʦʙʲʝʢʪ, ʢʦʪʦʨʳʡ ʤʦʞʥʦ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʟʘʧʠʩʠ ʜʘʥʥʳʭ ʚ ʬʘʡʣ. 

ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʨʝʞʠʤʘ ' w'  ʥʘ ʜʠʩʢʝ ʩʦʟʜʘʝʪʩʷ ʬʘʡʣ. ɽʩʣʠ ʧʨʠ 

ʦʪʢʨʳʪʠʠ ʬʘʡʣʘ ʩ ʫʢʘʟʘʥʥʳʤ ʠʤʝʥʝʤ ʦʥ ʫʞʝ ʩʫʱʝʩʪʚʫʝʪ, ʪʦ ʩʦʜʝʨʞʠʤʦʝ 

ʩʫʱʝʩʪʚʫʶʱʝʛʦ ʬʘʡʣʘ ʙʫʜʝʪ ʫʜʘʣʝʥʦ. 

5.1.5. ʋʢʘʟʘʥʠʝ ʤʝʩʪʘ ʨʘʩʧʦʣʦʞʝʥʠʷ ʬʘʡʣʘ 

ʂʦʛʜʘ ʚ ʬʫʥʢʮʠʶ open ʧʝʨʝʜʘʝʪʩʷ ʠʤʷ ʬʘʡʣʘ, ʢʦʪʦʨʦʝ ʚ ʢʘʯʝʩʪʚʝ 

ʘʨʛʫʤʝʥʪʘ ʥʝ ʩʦʜʝʨʞʠʪ ʧʫʪʴ, ʠʥʪʝʨʧʨʝʪʘʪʦʨ Python ʠʩʭʦʜʠʪ ʠʟ 

ʧʨʝʜʧʦʣʦʞʝʥʠʷ, ʯʪʦ ʤʝʩʪʦ ʨʘʩʧʦʣʦʞʝʥʠʷ ʬʘʡʣʘ ʪʘʢʦʝ ʞʝ, ʯʪʦ ʠ ʫ ʧʨʦʛʨʘʤʤʳ. 

ʅʘʧʨʠʤʝʨ, ʧʨʝʜʧʦʣʦʞʠʤ, ʯʪʦ ʧʨʦʛʨʘʤʤʘ ʨʘʩʧʦʣʦʞʝʥʘ ʥʘ ʢʦʤʧʴʶʪʝʨʝ, 

ʨʘʙʦʪʘʶʱʝʤ ʧʦʜ ʫʧʨʘʚʣʝʥʠʝʤ Windows, ʚ ʧʘʧʢʝ C:\Users\Documents\Python. 

ɽʩʣʠ ʧʨʦʛʨʘʤʤʘ ʚʳʧʦʣʥʷʝʪʩʷ, ʠ ʦʥʘ ʠʩʧʦʣʥʷʝʪ ʠʥʩʪʨʫʢʮʠʶ: 

test _file  = open(' test . txt ', ' w')  

ʪʦ ʬʘʡʣ test.txt ʩʦʟʜʘʝʪʩʷ ʚ ʪʦʡ ʞʝ ʧʘʧʢʝ. ɽʩʣʠ ʪʨʝʙʫʝʪʩʷ ʦʪʢʨʳʪʴ ʬʘʡʣ ʚ 

ʜʨʫʛʦʤ ʤʝʩʪʝ ʨʘʩʧʦʣʦʞʝʥʠʷ, ʤʦʞʥʦ ʫʢʘʟʘʪʴ ʧʫʪʴ ʠ ʠʤʷ ʬʘʡʣʘ ʚ ʘʨʛʫʤʝʥʪʝ, 

ʢʦʪʦʨʳʡ ʧʝʨʝʜʘʝʪʩʷ ʚ ʬʫʥʢʮʠʶ open. ɽʩʣʠ ʫʢʘʟʘʪʴ ʧʫʪʴ ʚ ʩʪʨʦʢʦʚʦʤ ʣʠʪʝʨʘʣʝ 

(ʚ ʦʩʦʙʝʥʥʦʩʪʠ ʥʘ ʢʦʤʧʴʶʪʝʨʝ ʧʦʜ ʫʧʨʘʚʣʝʥʠʝʤ Windows), ʩʣʝʜʫʝʪ ʩʥʘʙʜʠʪʴ 

ʩʪʨʦʢʦʚʳʡ ʣʠʪʝʨʘʣ ʧʨʝʬʠʢʩʦʤ ʚ ʚʠʜʝ ʙʫʢʚʳ r. ɺʦʪ ʧʨʠʤʝʨ: 
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test_file = open(r'C: \ Users \ temp\ test.txt', 'w')  

ʕʪʘ ʠʥʩʪʨʫʢʮʠʷ ʩʦʟʜʘʝʪ ʬʘʡʣ test.txt ʚ ʧʘʧʢʝ C:\Users\temp. ʇʨʝʬʠʢʩ r  

ʫʢʘʟʳʚʘʝʪ ʥʘ ʪʦ, ʯʪʦ ʩʪʨʦʢʦʚʳʡ ʣʠʪʝʨʘʣ ʷʚʣʷʝʪʩʷ ʥʝʬʦʨʤʘʪʠʨʦʚʘʥʥʳʤ. ɺ 

ʨʝʟʫʣʴʪʘʪʝ ʵʪʦʛʦ ʠʥʪʝʨʧʨʝʪʘʪʦʨ Python ʨʘʩʩʤʘʪʨʠʚʘʝʪ ʩʠʤʚʦʣʳ ʦʙʨʘʪʥʦʡ 

ʢʦʩʦʡ ʯʝʨʪʳ ʢʘʢ ʦʙʳʯʥʳʝ ʩʠʤʚʦʣʳ. ɹʝʟ ʧʨʝʬʠʢʩʘ r  ʠʥʪʝʨʧʨʝʪʘʪʦʨ 

ʧʨʝʜʧʦʣʦʞʠʪ, ʯʪʦ ʩʠʤʚʦʣʳ ʦʙʨʘʪʥʦʡ ʢʦʩʦʡ ʯʝʨʪʳ ʷʚʣʷʶʪʩʷ ʯʘʩʪʴʶ 

ʵʢʨʘʥʠʨʦʚʘʥʥʳʭ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ, ʠ ʧʨʦʠʟʦʡʜʝʪ ʦʰʠʙʢʘ. 

5.2. ɿʘʧʠʩʴ ʜʘʥʥʳʭ ʚ ʬʘʡʣ 

ɼʦ ʩʠʭ ʧʦʨ ʚ ʜʘʥʥʦʤ ʢʫʨʩʝ ʤʳ ʨʘʙʦʪʘʣʠ ʩ ʥʝʩʢʦʣʴʢʠʤʠ ʙʠʙʣʠʦʪʝʯʥʳʤʠ 

ʬʫʥʢʮʠʷʤʠ Python ʠ ʜʘʞʝ ʩʦʟʜʘʚʘʣʠ ʩʚʦʠ ʬʫʥʢʮʠʠ. ʊʝʧʝʨʴ ʨʘʩʩʤʦʪʨʠʤ ʜʨʫʛʦʡ 

ʪʠʧ ʬʫʥʢʮʠʡ, ʢʦʪʦʨʳʝ ʥʘʟʳʚʘʶʪʩʷ ʤʝʪʦʜʘʤʠ. ʄʝʪʦʜ ï ʵʪʦ ʬʫʥʢʮʠʷ, ʢʦʪʦʨʘʷ 

ʧʨʠʥʘʜʣʝʞʠʪ ʦʙʲʝʢʪʫ ʠ ʚʳʧʦʣʥʷʝʪ ʥʝʢʦʪʦʨʫʶ ʦʧʝʨʘʮʠʶ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʵʪʦʛʦ ʦʙʲʝʢʪʘ. ʇʦʩʣʝ ʦʪʢʨʳʪʠʷ ʬʘʡʣʘ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʦʧʝʨʘʮʠʡ ʩ ʬʘʡʣʦʤ 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʤʝʪʦʜʳ ʬʘʡʣʦʚʦʛʦ ʦʙʲʝʢʪʘ. 

ʅʘʧʨʠʤʝʨ, ʬʘʡʣʦʚʳʝ ʦʙʲʝʢʪʳ ʠʤʝʶʪ ʤʝʪʦʜ write (  ), ʢʦʪʦʨʳʡ 

ʧʨʠʤʝʥʷʝʪʩʷ ʜʣʷ ʟʘʧʠʩʠ ʜʘʥʥʳʭ ʚ ʬʘʡʣ. ɺʦʪ ʦʙʱʠʡ ʬʦʨʤʘʪ ʚʳʟʦʚʘ ʤʝʪʦʜʘ 

write (  ) : 

ɦɒɛɝɠɔɒɱʍɡɗɢɗɞɗɟɟɒɱƚwrite ƽɣɤɢɠɜɠɔɠɗ_əɟɒɩɗɟɚɗƾ 

ɺ ʜʘʥʥʦʤ ʢʦʜʝ ɦɒɛɝɠɔɒɱʍɡɗɢɗɞɗɟɟɒɱ ï ʵʪʦ ʧʝʨʝʤʝʥʥʘʷ, ʢʦʪʦʨʘʷ 

ʩʩʳʣʘʝʪʩʷ ʥʘ ʬʘʡʣʦʚʳʡ ʦʙʲʝʢʪ, ɣɤɢɠɜɠɔɠɗʍəɟɒɩɗɟɚɗ ï ʩʠʤʚʦʣʴʥʘʷ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ, ʢʦʪʦʨʘʷ ʙʫʜʝʪ ʟʘʧʠʩʘʥʘ ʚ ʬʘʡʣ. ʌʘʡʣ ʜʦʣʞʝʥ ʙʳʪʴ ʦʪʢʨʳʪ 

ʜʣʷ ʟʘʧʠʩʠ (ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʨʝʞʠʤʘ ' w'  ʠʣʠ ʎɒʎ), ʣʠʙʦ ʧʨʦʠʟʦʡʜʝʪ ʦʰʠʙʢʘ. 

ɼʘʚʘʡʪʝ ʜʦʧʫʩʪʠʤ, ʯʪʦ customer _fiie  ʩʩʳʣʘʝʪʩʷ ʥʘ ʬʘʡʣʦʚʳʡ ʦʙʲʝʢʪ, ʠ 

ʬʘʡʣ ʦʪʢʨʳʪ ʜʣʷ ʟʘʧʠʩʠ ʚ ʨʝʞʠʤʝ ' w' . ɺʦʪ ʧʨʠʤʝʨ ʟʘʧʠʩʠ ʚ ʬʘʡʣ ʩʪʨʦʢʦʚʦʛʦ 

ʟʥʘʯʝʥʠʷ ʎȵɒɢɝɮə ȭɗɛɣʎ: 

customer _file . write (' ȵɒɢɝɮə ȭɗɛɣ')  

ʇʨʠʚʝʜʝʥʥʳʡ ʥʠʞʝ ʬʨʘʛʤʝʥʪ ʢʦʜʘ ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʝʱʝ ʦʜʠʥ ʧʨʠʤʝʨ: 

name = ' ȵɒɢɝɮə ȭɗɛɣ'  

customer _file.write(name)  
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ɺʪʦʨʘʷ ʠʥʩʪʨʫʢʮʠʷ ʧʠʰʝʪ ʚ ʬʘʡʣ, ʩʚʷʟʘʥʥʳʡ ʩ ʧʝʨʝʤʝʥʥʦʡ 

customer _file , ʟʥʘʯʝʥʠʝ, ʥʘ ʢʦʪʦʨʦʝ ʩʩʳʣʘʝʪʩʷ ʧʝʨʝʤʝʥʥʘʷ name. ɺ ʜʘʥʥʦʤ 

ʩʣʫʯʘʝ ʦʥʘ ʟʘʧʠʰʝʪ ʚ ʬʘʡʣ ʩʪʨʦʢʦʚʦʝ ʟʥʘʯʝʥʠʝ ʎȵɒɢɝɮə ȭɗɛɣʎ.  

ʇʦʩʣʝ ʪʦʛʦ ʢʘʢ ʧʨʦʛʨʘʤʤʘ ʟʘʢʦʥʯʠʣʘ ʨʘʙʦʪʘʪʴ ʩ ʬʘʡʣʦʤ, ʦʥʘ ʜʦʣʞʥʘ 

ʟʘʢʨʳʪʴ ʝʛʦ. ʕʪʦ ʜʝʡʩʪʚʠʝ ʨʘʟʨʳʚʘʝʪ ʩʚʷʟʴ ʧʨʦʛʨʘʤʤʳ ʩ ʬʘʡʣʦʤ. ɺ ʥʝʢʦʪʦʨʳʭ 

ʩʠʩʪʝʤʘʭ ʥʝʚʳʧʦʣʥʝʥʠʝ ʦʧʝʨʘʮʠʠ ʟʘʢʨʳʪʠʷ ʬʘʡʣʘ ʚʳʚʦʜʘ ʤʦʞʝʪ ʚʳʟʚʘʪʴ 

ʧʦʪʝʨʶ ʜʘʥʥʳʭ. ʕʪʦ ʧʨʦʠʩʭʦʜʠʪ ʧʦʪʦʤʫ, ʯʪʦ ʜʘʥʥʳʝ, ʢʦʪʦʨʳʝ ʧʠʰʫʪʩʷ ʚ ʬʘʡʣ, 

ʩʥʘʯʘʣʘ ʧʠʰʫʪʩʷ ʚ ʙʫʬʝʨ, ʪ. ʝ. ʥʝʙʦʣʴʰʫʶ çʦʙʣʘʩʪʴ ʚʨʝʤʝʥʥʦʛʦ ʭʨʘʥʝʥʠʷè ʚ 

ʦʧʝʨʘʪʠʚʥʦʡ ʧʘʤʷʪʠ. ʂʦʛʜʘ ʙʫʬʝʨ ʧʦʣʦʥ, ʩʠʩʪʝʤʘ ʧʠʰʝʪ ʩʦʜʝʨʞʠʤʦʝ ʙʫʬʝʨʘ 

ʚ ʬʘʡʣ. ʕʪʦʪ ʧʨʠʝʤ ʫʚʝʣʠʯʠʚʘʝʪ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʩʠʩʪʝʤʳ ʧʦʪʦʤʫ, ʯʪʦ 

ʟʘʧʠʩʴ ʜʘʥʥʳʭ ʚ ʦʧʝʨʘʪʠʚʥʫʶ ʧʘʤʷʪʴ ʙʳʩʪʨʝʝ ʠʭ ʟʘʧʠʩʠ ʥʘ ʜʠʩʢ. ʇʨʦʮʝʩʩ 

ʟʘʢʨʳʪʠʷ ʬʘʡʣʘ ʚʳʚʦʜʘ ʟʘʧʠʩʳʚʘʝʪ ʣʶʙʳʝ ʥʝʩʦʭʨʘʥʝʥʥʳʝ ʜʘʥʥʳʝ, ʢʦʪʦʨʳʝ 

ʦʩʪʘʶʪʩʷ ʚ ʙʫʬʝʨʝ, ʚ ʬʘʡʣ. 

ɺ Python ʜʣʷ ʟʘʢʨʳʪʠʷ ʬʘʡʣʘ ʧʨʠʤʝʥʷʝʪʩʷ ʤʝʪʦʜ close (  )  ʬʘʡʣʦʚʦʛʦ 

ʦʙʲʝʢʪʘ. ʅʘʧʨʠʤʝʨ, ʧʨʠʚʝʜʝʥʥʘʷ ʥʠʞʝ ʠʥʩʪʨʫʢʮʠʷ ʟʘʢʨʳʚʘʝʪ ʬʘʡʣ, ʢʦʪʦʨʳʡ 

ʩʚʷʟʘʥ ʩ customer _file : 

customer _file . close ()  

ɺ ʩʣʝʜʫʶʱʝʡ ʧʨʦʛʨʘʤʤʝ ʧʨʠʚʝʜʝʥ ʟʘʢʦʥʯʝʥʥʳʡ ʢʦʜ ʥʘ Python, ʢʦʪʦʨʳʡ 

ʦʪʢʨʳʚʘʝʪ ʬʘʡʣ ʚʳʚʦʜʘ, ʧʠʰʝʪ ʚ ʥʝʛʦ ʜʘʥʥʳʝ ʠ ʟʘʪʝʤ ʝʛʦ ʟʘʢʨʳʚʘʝʪ: 

 

 

5.3. ʏʪʝʥʠʝ ʜʘʥʥʳʭ ʠʟ ʬʘʡʣʘ 

ɽʩʣʠ ʬʘʡʣ ʙʳʣ ʦʪʢʨʳʪ ʜʣʷ ʯʪʝʥʠʷ (ʩ ʧʦʤʦʱʴʶ ʨʝʞʠʤʘ ' r ' ), ʪʦ ʜʣʷ 

ʯʪʝʥʠʷ ʚʩʝʛʦ ʝʛʦ ʩʦʜʝʨʞʠʤʦʛʦ ʚ ʦʧʝʨʘʪʠʚʥʫʶ ʧʘʤʷʪʴ ʧʨʠʤʝʥʷʶʪ ʤʝʪʦʜ 

ʬʘʡʣʦʚʦʛʦ ʦʙʲʝʢʪʘ read (  ). ʇʨʠ ʚʳʟʦʚʝ ʤʝʪʦʜʘ read (  )  ʦʥ ʚʦʟʚʨʘʱʘʝʪ 

ʩʦʜʝʨʞʠʤʦʝ ʬʘʡʣʘ ʚ ʢʘʯʝʩʪʚʝ ʩʪʨʦʢʦʚʦʛʦ ʟʥʘʯʝʥʠʷ. ʅʘʧʨʠʤʝʨ, ʚ ʩʣʝʜʫʶʱʝʡ 
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ʧʨʦʛʨʘʤʤʝ ʧʦʢʘʟʘʥʦ ʧʨʠʤʝʥʝʥʠʝ ʤʝʪʦʜʘ read (  )  ʜʣʷ ʯʪʝʥʠʷ ʩʦʜʝʨʞʠʤʦʛʦ 

ʬʘʡʣʘ custumers . txt , ʢʦʪʦʨʳʡ ʤʳ ʩʦʟʜʘʣʠ ʨʘʥʝʝ. 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʝʪʦʜ read (  )  ʩʯʠʪʳʚʘʝʪ ʚʩʝ ʩʦʜʝʨʞʠʤʦʝ ʬʘʡʣʘ. 

ɽʩʣʠ ʪʨʝʙʫʝʪʩʷ ʩʯʠʪʳʚʘʪʴ ʩʦʜʝʨʞʠʤʦʝ ʬʘʡʣʘ ʧʦʩʪʨʦʯʥʦ, ʪʦ ʧʨʠʤʝʥʷʪʩʷ 

ʤʝʪʦʜ readline (  ) . ʇʨʝʜʧʦʣʦʞʠʤ ʚ ʬʘʡʣʝ ʩʦʜʝʨʞʘʪʩʷ ʜʘʥʥʳʝ ʦ ʧʨʦʜʘʞʘʭ 

(ʦʜʥʦ ʯʠʩʣʦ ʚ ʢʘʞʜʦʡ ʩʪʨʦʢʝ). ʉʦʜʝʨʞʠʤʦʝ ʬʘʡʣʘ: 

 

ʏʪʦʙʳ ʚʳʯʠʩʣʠʪʴ ʩʫʤʤʫ ʧʨʦʜʘʞ, ʚʦʩʧʦʣʴʟʫʝʤʩʷ ʩʣʝʜʫʶʱʠʤ ʢʦʜʦʤ: 

 

 

5.4. ʇʨʠʤʝʥʝʥʠʝ ʮʠʢʣʦʚ ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʬʘʡʣʦʚ 

ʇʨʠ ʯʪʝʥʠʠ ʬʘʡʣʘ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʤʝʪʦʜʳ read (  )  ʠʣʠ readline (  ) , 

ʥʦ ʢʘʢʫʶ ʬʫʥʢʮʠʶ ʠʩʧʦʣʴʟʦʚʘʪʴ ʝʩʣʠ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʯʠʪʘʪʴ 100, 1000 ʠʣʠ 

10 000 ʩʪʨʦʢ, ʚ ʢʘʞʜʦʡ ʠʟ ʢʦʪʦʨʳʭ ʨʘʩʧʦʣʦʞʝʥʳ ʯʠʩʣʘ, ʢʦʪʦʨʳʝ ʥʝʦʙʭʦʜʠʤʦ 
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ʦʙʨʘʙʦʪʘʪʴ. ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʥʝʣʴʟʷ ʧʨʦʩʪʦ ʚʳʟʚʘʪʴ readline (  )  ʤʥʦʞʝʩʪʦʚ 

ʨʘʟ, ʥʦ ʤʦʞʥʦ ʚʦʩʧʦʣʴʟʦʚʘʪʴʩʷ ʦʧʝʨʘʪʦʨʘʤʠ ʮʠʢʣʘ for , while . 

ʉʦʟʜʘʜʠʤ ʬʘʡʣ ʠ ʟʘʧʠʰʝʤ ʚ ʥʝʛʦ 1000 ʯʠʩʣʦʚʳʭ ʟʥʘʯʝʥʠʡ. ɹʫʜʝʤ 

ʟʘʧʠʩʳʚʘʪʴ ʩʣʫʯʘʡʥʳʝ ʯʠʩʣʘ, ʜʣʷ ʵʪʦʛʦ ʚʦʩʧʦʣʴʟʫʝʤʩʷ ʤʝʪʦʜʘʤʠ ʤʦʜʫʣʷ 

random: 

 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʦʣʫʯʠʤ ʬʘʡʣ money. txt , ʩʦʜʝʨʞʘʱʠʡ 1000 ʚʝʱʝʩʪʚʝʥʥʳʭ 

ʯʠʩʝʣ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʧʦʩʪʨʦʯʥʦ: 

 

ʀʩʧʦʣʴʟʫʷ ʜʘʥʥʳʡ ʬʘʡʣ ʥʝʦʙʭʦʜʠʤʦ ʨʝʰʠʪʴ ʟʘʜʘʯʫ: ʚʳʯʠʩʣʠʪʴ ʩʨʝʜʥʝʝ 

ʘʨʠʬʤʝʪʠʯʝʩʢʦʝ ʚʩʝʭ ʯʠʩʝʣ ʚ ʬʘʡʣʝ ʠ ʦʧʨʝʜʝʣʠʪʴ ʤʠʥʠʤʘʣʴʥʦʝ ʯʠʩʣʦ, 

ʩʦʜʝʨʞʘʱʝʝʩʷ ʚ ʬʘʡʣʝ. 

ʗʟʳʢ Python ʧʦʟʚʦʣʷʝʪ ʧʠʩʘʪʴ ʮʠʢʣ for , ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʯʠʪʘʶʱʠʡ 

ʩʪʨʦʢʠ ʚ ʬʘʡʣʝ ʙʝʟ ʧʨʦʚʝʨʢʠ ʢʘʢʦʛʦ-ʣʠʙʦ ʦʩʦʙʦʛʦ ʫʩʣʦʚʠʷ, ʢʦʪʦʨʦʝ 
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ʩʠʛʥʘʣʠʟʠʨʫʝʪ ʦ ʢʦʥʮʝ ʬʘʡʣʘ. ʕʪʦʪ ʮʠʢʣ ʥʝ ʪʨʝʙʫʝʪ ʦʧʝʨʘʮʠʠ ʧʝʨʚʠʯʥʦʛʦ 

ʯʪʝʥʠʷ ʠ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʦʩʪʘʥʘʚʣʠʚʘʝʪʩʷ, ʢʦʛʜʘ ʜʦʩʪʠʛʥʫʪ ʢʦʥʝʮ ʬʘʡʣʘ.  

ɺʦʪ ʦʙʱʠʡ ʬʦʨʤʘʪ ʪʘʢʦʛʦ ʮʠʢʣʘ: 

for  ɡɗɢɗɞɗɟɟɒɱ in  ɦɒɛɝɠɔɭɛʍɠɓɬɗɜɤƙ 

ɚɟɣɤɢɥɜɨɚɱ 

ɚɟɣɤɢɥɜɨɚɱ 

ɺ ʜʘʥʥʦʤ ʬʦʨʤʘʪʝ ɡɗɢɗɞɗɟɟɒɱ ï ʵʪʦ ʠʤʷ ʧʝʨʝʤʝʥʥʦʡ, ɦɒɛɝɠɔɭɛʍɠɓɬɗɜɤ ï 

ʵʪʦ ʧʝʨʝʤʝʥʥʘʷ, ʢʦʪʦʨʘʷ ʩʩʳʣʘʝʪʩʷ ʥʘ ʬʘʡʣʦʚʳʡ ʦʙʲʝʢʪ. ɼʘʥʥʳʡ ʮʠʢʣ ʙʫʜʝʪ 

ʚʳʧʦʣʥʷʪʴ ʦʜʥʫ ʠʪʝʨʘʮʠʶ ʜʣʷ ʢʘʞʜʦʡ ʩʪʨʦʢʠ ʚ ʬʘʡʣʝ. ɺʦ ʚʨʝʤʷ ʧʝʨʚʦʡ 

ʠʪʝʨʘʮʠʠ ʮʠʢʣʘ ɡɗɢɗɞɗɟɟɒɱ ʙʫʜʝʪ ʩʩʳʣʘʪʴʩʷ ʥʘ ʧʝʨʚʫʶ ʩʪʨʦʢʫ ʚ ʬʘʡʣʝ (ʢʘʢ ʥʘ 

ʩʠʤʚʦʣʴʥʫʶ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ), ʚʦ ʚʨʝʤʷ ʚʪʦʨʦʡ ʠʪʝʨʘʮʠʠ ʦʥʘ ʙʫʜʝʪ 

ʩʩʳʣʘʪʴʩʷ ʥʘ ʚʪʦʨʫʶ ʩʪʨʦʢʫ ʠ ʪ. ʜ.  

ʈʝʰʝʥʠʝ ʟʘʜʘʯʠ c ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʦʜʦʙʥʦʛʦ ʮʠʢʣʘ ʧʦʢʘʟʘʥʦ ʚ 

ʩʣʝʜʫʶʱʝʤ ʣʠʩʪʠʥʛʝ: 

 

ɺ ʧʨʝʜʩʪʘʚʣʝʥʥʦʤ ʣʠʩʪʠʥʛʝ ʦʙʭʦʜ ʬʘʡʣʘ ʧʨʦʠʟʚʦʜʠʪʩʷ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʮʠʢʣʘ for  ʧʦʜʦʙʥʦ ʦʙʭʦʜʫ ʥʝʢʦʪʦʨʦʡ ʢʦʣʣʝʢʮʠʠ, ʪʦ ʝʩʪʴ ʬʘʡʣ 

ʧʨʝʜʩʪʘʚʣʝʥ ʜʣʷ Python ʢʘʢ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʪʝʢʩʪʦʚʳʭ ʩʪʨʦʢ. 

5.5. ʆʙʨʘʙʦʪʢʘ ʠʩʢʣʶʯʠʪʝʣʴʥʳʭ ʩʠʪʫʘʮʠʡ 

ʀʩʢʣʶʯʝʥʠʝ ï ʵʪʦ ʦʰʠʙʢʘ, ʢʦʪʦʨʘʷ ʧʨʦʠʩʭʦʜʠʪ ʚʦ ʚʨʝʤʷ ʨʘʙʦʪʳ 

ʧʨʦʛʨʘʤʤʳ, ʧʨʠʚʦʜʷʱʘʷ ʢ ʝʝ ʚʥʝʟʘʧʥʦʤʫ ʦʩʪʘʥʦʚʫ. ɼʣʷ ʢʦʨʨʝʢʪʥʦʡ ʦʙʨʘʙʦʪʢʠ 

ʠʩʢʣʶʯʝʥʠʡ ʠʩʧʦʣʴʟʫʝʪʩʷ ʠʥʩʪʨʫʢʮʠʷ try / except . 
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ʀʩʢʣʶʯʝʥʠʝ ï ʵʪʦ ʦʰʠʙʢʘ, ʢʦʪʦʨʘʷ ʧʨʦʠʩʭʦʜʠʪ ʚʦ ʚʨʝʤʷ ʨʘʙʦʪʳ 

ʧʨʦʛʨʘʤʤʳ. ɺ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʠʩʢʣʶʯʝʥʠʝ ʧʨʠʚʦʜʠʪ ʢ ʚʥʝʟʘʧʥʦʤʫ 

ʦʩʪʘʥʦʚʫ ʧʨʦʛʨʘʤʤʳ. ʅʘʧʨʠʤʝʨ, ʚʟʛʣʷʥʠʪʝ ʩʣʝʜʫʶʱʠʡ ʣʠʩʪʠʥʛ. ʇʨʦʛʨʘʤʤʘ 

ʧʦʣʫʯʘʝʪ ʦʪ ʧʦʣʴʟʦʚʘʪʝʣʷ ʜʚʘ ʯʠʩʣʘ ʠ ʜʝʣʠʪ ʧʝʨʚʦʝ ʯʠʩʣʦ ʥʘ ʚʪʦʨʦʝ. ʅʦ ʧʨʠ 

ʚʳʧʦʣʥʝʥʠʠ ʧʨʦʛʨʘʤʤʳ ʧʨʦʠʟʦʰʣʦ ʠʩʢʣʶʯʝʥʠʝ, ʧʦʪʦʤʫ ʯʪʦ ʚ ʢʘʯʝʩʪʚʝ 

ʚʪʦʨʦʛʦ ʯʠʩʣʘ ʧʦʣʴʟʦʚʘʪʝʣʴ ʚʚʝʣ 0 (ʜʝʣʝʥʠʝ ʥʘ 0 ʚʳʟʳʚʘʝʪ ʠʩʢʣʶʯʝʥʠʝ, ʧʦʪʦʤʫ 

ʯʪʦ ʦʥʦ ʤʘʪʝʤʘʪʠʯʝʩʢʠ ʥʝʚʦʟʤʦʞʥʦ). 

 

ɼʦʧʫʩʪʠʤ, ʯʪʦ ʧʦʣʴʟʦʚʘʪʝʣʷʤ ʦʙʲʷʩʥʠʣʠ, ʯʪʦ ʚ ʢʘʯʝʩʪʚʝ ʟʥʘʯʝʥʠʷ b 

ʥʝʣʴʟʷ ʚʚʦʜʠʪʴ 0. ʅʦ ʧʦʣʴʟʦʚʘʪʝʣʴ ʤʦʞʝʪ ʚʚʝʩʪʠ ʨʘʟʣʠʯʥʳʝ ʟʥʘʯʝʥʠʷ, ʢʦʪʦʨʳʝ 

ʪʘʢʞʝ ʤʦʛʫʪ ʧʨʠʚʝʩʪʠ ʢ ʛʝʥʝʨʘʮʠʠ ʠʩʢʣʶʯʠʪʝʣʴʥʦʡ ʩʠʪʫʘʮʠʠ. ʅʘʧʨʠʤʝʨ: 

 

ɺ ʜʘʥʥʦʡ ʧʨʦʛʨʘʤʤʝ ʧʦʣʴʟʦʚʘʪʝʣʴ ʚʚʝʣ ʧʝʨʚʦʝ ʯʠʩʣʦ, ʥʦ ʦʥʦ ʷʚʣʷʝʪʩʷ 

ʚʝʱʝʩʪʚʝʥʥʳʤ, ʘ ʧʨʦʛʨʘʤʤʘ ʦʞʠʜʘʝʪ ʮʝʣʦʡ ʯʠʩʣʦ. 
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ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʩʫʱʝʩʪʚʫʝʪ ʙʦʣʴʰʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʚʦʟʤʦʞʥʳʭ ʜʝʡʩʪʚʠʡ 

ʧʦʣʴʟʦʚʘʪʝʣʷ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʧʨʠʚʝʩʪʠ ʢ ʦʰʠʙʢʝ ʚ ʧʨʦʛʨʘʤʤʝ, ʠ ʧʨʦʛʨʘʤʤʘ 

ʟʘʚʝʨʰʠʪʩʷ ʘʚʘʨʠʡʥʦ. ɺʦʟʥʠʢʥʦʚʝʥʠʝ ʤʥʦʛʠʭ ʠʩʢʣʶʯʝʥʠʡ ʤʦʞʥʦ 

ʧʨʝʜʦʪʚʨʘʪʠʪʴ, ʪʱʘʪʝʣʴʥʦ ʧʨʦʜʫʤʳʚʘʷ ʩʚʦʶ ʧʨʦʛʨʘʤʤʫ. ʆʜʥʘʢʦ ʥʝʢʦʪʦʨʳʭ 

ʠʩʢʣʶʯʝʥʠʡ ʥʝʚʦʟʤʦʞʥʦ ʠʟʙʝʞʘʪʴ ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʪʦʛʦ, ʥʘʩʢʦʣʴʢʦ ʪʱʘʪʝʣʴʥʦ 

ʥʘʧʠʩʘʥʘ ʧʨʦʛʨʘʤʤʘ. 

ʗʟʳʢ Python, ʢʘʢ ʠ ʙʦʣʴʰʠʥʩʪʚʦ ʩʦʚʨʝʤʝʥʥʳʭ ʷʟʳʢʦʚ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ, ʧʦʟʚʦʣʷʝʪ ʧʠʩʘʪʴ ʧʨʦʛʨʘʤʤʥʳʡ ʢʦʜ, ʢʦʪʦʨʳʡ ʦʪʢʣʠʢʘʝʪʩʷ 

ʥʘ ʚʳʟʚʘʥʥʳʝ ʠʩʢʣʶʯʝʥʠʷ ʠ ʧʨʝʧʷʪʩʪʚʫʝʪ ʚʥʝʟʘʧʥʦʤʫ ʘʚʘʨʠʡʥʦʤʫ ʦʩʪʘʥʦʚʫ 

ʧʨʦʛʨʘʤʤʳ. ʊʘʢʦʡ ʧʨʦʛʨʘʤʤʥʳʡ ʢʦʜ ʥʘʟʳʚʘʝʪʩʷ ʦʙʨʘʙʦʪʯʠʢʦʤ ʠʩʢʣʶʯʝʥʠʡ ʠ 

ʧʠʰʝʪʩʷ ʧʨʠ ʧʦʤʦʱʠ ʠʥʩʪʨʫʢʮʠʠ try / except . ʉʫʱʝʩʪʚʫʝʪ ʥʝʩʢʦʣʴʢʦ ʩʧʦʩʦʙʦʚ 

ʥʘʧʠʩʘʥʠʷ ʠʥʩʪʨʫʢʮʠʠ try / except , ʥʦ ʧʨʠʚʝʜʝʥʥʳʡ ʥʠʞʝ ʦʙʱʠʡ ʬʦʨʤʘʪ 

ʧʦʢʘʟʳʚʘʝʪ ʩʘʤʳʡ ʧʨʦʩʪʦʡ ʝʝ ʚʘʨʠʘʥʪ: 

try :  

ɚɟɣɤɢɥɜɨɚɱ 

ɚɟɣɤɢɥɜɨɚɱ 

except  ȦɞɱȦɣɜɝɰɩɗɟɚɱƙ 

ɚɟɣɤɢɥɜɨɚɱ 

ɚɟɣɤɢɥɜɨɚɱ 

ɺ ʥʘʯʘʣʝ ʜʘʥʥʦʡ ʠʥʩʪʨʫʢʮʠʠ ʩʪʦʠʪ ʢʣʶʯʝʚʦʝ ʩʣʦʚʦ try , ʩʦʧʨʦʚʦʞʜʘʝʤʦʝ 

ʜʚʦʝʪʦʯʠʝʤ. ɿʘʪʝʤ ʠʜʝʪ ʙʣʦʢ ʢʦʜʘ, ʢʦʪʦʨʳʡ ʤʳ ʙʫʜʝʤ ʥʘʟʳʚʘʪʴ ʛʨʫʧʧʦʡ try . 

ʆʥʘ ʩʦʩʪʦʠʪ ʠʟ ʦʜʥʦʡ ʠʣʠ ʥʝʩʢʦʣʴʢʠʭ ʠʥʩʪʨʫʢʮʠʡ, ʢʦʪʦʨʳʝ ʧʦʪʝʥʮʠʘʣʴʥʦ 

ʤʦʛʫʪ ʚʳʟʚʘʪʴ ʠʩʢʣʶʯʝʥʠʝ. 

ʇʦʩʣʝ ʛʨʫʧʧʳ try  ʠʜʝʪ ʚʳʨʘʞʝʥʠʝ except . ʆʥʦ ʥʘʯʠʥʘʝʪʩʷ ʩ ʢʣʶʯʝʚʦʛʦ 

ʩʣʦʚʘ except , ʟʘ ʢʦʪʦʨʳʤ ʥʝʦʙʷʟʘʪʝʣʴʥʦ ʤʦʞʝʪ ʩʣʝʜʦʚʘʪʴ ʠʤʷ ʠʩʢʣʶʯʝʥʠʷ ʩ 

ʜʚʦʝʪʦʯʠʝʤ. ʅʘʯʠʥʘʷ ʩʦʩʣʝʜʫʶʱʝʡ ʩʪʨʦʢʠ, ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʙʣʦʢ ʠʥʩʪʨʫʢʮʠʡ, 

ʢʦʪʦʨʳʡ ʤʳ ʙʫʜʝʤ ʠʤʝʥʦʚʘʪʴ ʦʙʨʘʙʦʪʯʠʢʦʤ. 

ɺʦ ʚʨʝʤʷ ʠʩʧʦʣʥʝʥʠʷ ʠʥʩʪʨʫʢʮʠʠ try / except  ʥʘʯʠʥʘʶʪ ʠʩʧʦʣʥʷʪʴʩʷ 

ʠʥʩʪʨʫʢʮʠʠ ʚ ʛʨʫʧʧʝ try . ʅʠʞʝ ʦʧʠʩʳʚʘʝʪʩʷ, ʯʪʦ ʧʨʦʠʩʭʦʜʠʪ ʜʘʣʝʝ. 

ǅ ɽʩʣʠ ʠʥʩʪʨʫʢʮʠʷ ʚ ʛʨʫʧʧʝ try  ʚʳʟʳʚʘʝʪ ʠʩʢʣʶʯʝʥʠʝ, ʢʦʪʦʨʦʝ 

ʟʘʜʘʥʦ ʚ ʚʳʨʘʞʝʥʠʠ except  ȦɞɱȦɣɜɝɰɩɗɟɚɱ, ʪʦ ʚʳʧʦʣʥʷʝʪʩʷ ʦʙʨʘʙʦʪʯʠʢ, 
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ʢʦʪʦʨʳʡ ʨʘʩʧʦʣʦʞʝʥ ʩʨʘʟʫ ʧʦʩʣʝ ʚʳʨʘʞʝʥʠʷ except . ɿʘʪʝʤ ʧʨʦʛʨʘʤʤʘ 

ʚʦʟʦʙʥʦʚʣʷʝʪ ʚʳʧʦʣʥʝʥʠʝ ʠʥʩʪʨʫʢʮʠʝʡ, ʢʦʪʦʨʘʷ ʠʜʝʪ ʩʨʘʟʫ ʧʦʩʣʝ ʠʥʩʪʨʫʢʮʠʠ 

try / except . 

ǅ ɽʩʣʠ ʠʥʩʪʨʫʢʮʠʷ ʚ ʛʨʫʧʧʝ try  ʚʳʟʳʚʘʝʪ ʠʩʢʣʶʯʝʥʠʝ, ʢʦʪʦʨʦʝ ʥʝ 

ʟʘʜʘʥʦ ʚ ʚʳʨʘʞʝʥʠʠ except  ȦɞɱȦɣɜɝɰɩɗɟɚɱ, ʪʦ ʧʨʦʛʨʘʤʤʘ ʦʩʪʘʥʦʚʠʪʩʷ ʠ 

ʚʳʚʝʜʝʪ ʩʦʦʙʱʝʥʠʝ ʦʙ ʦʰʠʙʢʝ ʚ ʦʪʯʝʪʝ ʦʙ ʦʙʨʘʪʥʦʡ ʪʨʘʩʩʠʨʦʚʢʝ. 

ǅ ɽʩʣʠ ʠʥʩʪʨʫʢʮʠʠ ʚ ʛʨʫʧʧʝ try  ʚʳʧʦʣʥʷʶʪʩʷ, ʥʝ ʚʳʟʳʚʘʷ 

ʠʩʢʣʶʯʝʥʠʷ, ʪʦ ʣʶʙʳʝ ʚʳʨʘʞʝʥʠʷ except  ʠ ʦʙʨʘʙʦʪʯʠʢʠ ʚ ʜʘʥʥʦʡ ʠʥʩʪʨʫʢʮʠʠ 

ʧʨʦʧʫʩʢʘʶʪʩʷ, ʠ ʧʨʦʛʨʘʤʤʘ ʚʦʟʦʙʥʦʚʣʷʝʪ ʠʩʧʦʣʥʝʥʠʝ ʠʥʩʪʨʫʢʮʠʝʡ, ʢʦʪʦʨʘʷ 

ʠʜʝʪ ʩʨʘʟʫ ʧʦʩʣʝ ʠʥʩʪʨʫʢʮʠʠ try / except . 

ʅʘʧʨʠʤʝʨ, ʚʦʪ ʪʘʢʠʤ ʦʙʨʘʟʦʤ ʤʦʞʥʦ ʟʘʱʠʪʠʪʴ ʧʨʦʛʨʘʤʤʫ ʦʪ ʥʫʣʝʚʦʛʦ 

ʟʥʘʯʝʥʠʷ ʜʝʣʠʪʝʣʷ: 

 

ʅʦ ʧʨʦʛʨʘʤʤʘ ʚʩʝ ʝʱʝ ʥʝʫʩʪʦʡʯʠʚʘ ʢ ʚʝʱʝʩʪʚʝʥʥʳʤ ʟʥʘʯʝʥʠʷʤ, ʵʪʫ 

ʩʠʪʫʘʮʠʶ ʤʦʞʥʦ ʠʩʧʨʘʚʠʪʴ ʪʘʢ: 

 

ʏʪʦʙʳ ʦʪʣʦʚʠʪʴ ʤʥʦʞʝʩʪʚʘ ʠʩʢʣʶʯʝʥʠʡ ʙʝʟ ʠʭ ʜʝʪʘʣʠʟʘʮʠʠ ʧʦ ʠʤʝʥʘʤ 

ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʫʧʨʦʱʝʥʥʳʡ ʩʠʥʪʘʢʩʠʩ: 
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ʇʨʠ ʪʘʢʦʤ ʚʘʨʠʘʥʪʝ ʦʙʨʘʙʦʪʢʠ ʥʝ ʠʤʝʝʪ ʟʥʘʯʝʥʠʝ ʢʘʢʦʝ ʠʤʝʥʥʦ 

ʠʩʢʣʶʯʝʥʠʝ ʧʨʠʚʝʜʝʪ ʢ ʢʨʘʭʫ ʧʨʦʛʨʘʤʤʳ, ʚʩʝ ʨʘʚʥʦ ʫʧʨʘʚʣʝʥʠʝ ʙʫʜʝʪ 

ʧʝʨʝʜʘʥʦ ʙʣʦʢʫ except . 

ʀʥʩʪʨʫʢʮʠʷ try / except  ʤʦʞʝʪ ʠʤʝʪʴ ʥʝʦʙʷʟʘʪʝʣʴʥʦʝ ʚʳʨʘʞʝʥʠʝ 

finally , ʢʦʪʦʨʦʝ ʜʦʣʞʥʦ ʧʦʷʚʣʷʪʴʩʷ ʧʦʩʣʝ ʚʩʝʭ ʚʳʨʘʞʝʥʠʡ except. ɺʦʪ ʦʙʱʠʡ 

ʬʦʨʤʘʪ ʠʥʩʪʨʫʢʮʠʠ try / except  ʩ ʚʳʨʘʞʝʥʠʝʤ finally : 

try :  

ɚɟɣɤɢɥɜɨɚɱ 

ɚɟɣɤɢɥɜɨɚɱ 

except  ȦɞɱȦɣɜɝɰɩɗɟɚɱƙ 

ɚɟɣɤɢɥɜɨɚɱ 

ɚɟɣɤɢɥɜɨɚɱ 

finally :  

ɚɟɣɤɢɥɜɨɚɱ 

ɚɟɣɤɢɥɜɨɚɱ 

ɹʣʦʢ ʠʥʩʪʨʫʢʮʠʡ, ʢʦʪʦʨʳʡ ʧʦʷʚʣʷʝʪʩʷ ʧʦʩʣʝ ʚʳʨʘʞʝʥʠʷ finally , 

ʥʘʟʳʚʘʝʪʩʷ ʛʨʫʧʧʦʡ finally . ʀʥʩʪʨʫʢʮʠʠ ʚ ʛʨʫʧʧʝ finally  ʚʩʝʛʜʘ 

ʠʩʧʦʣʥʷʶʪʩʷ ʧʦʩʣʝ ʠʥʩʪʨʫʢʮʠʡ ʚ ʛʨʫʧʧʝ try  ʠ ʧʦʩʣʝ ʪʦʛʦ, ʢʘʢ ʣʶʙʳʝ 

ʦʙʨʘʙʦʪʯʠʢʠ ʠʩʢʣʶʯʝʥʠʡ ʠʩʧʦʣʥʠʣʠʩʴ. ʀʥʩʪʨʫʢʮʠʠ ʚ ʛʨʫʧʧʝ finally  

ʠʩʧʦʣʥʷʶʪʩʷ ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʪʦʛʦ, ʧʨʦʠʟʦʰʣʦ ʠʩʢʣʶʯʝʥʠʝ ʠʣʠ ʥʝʪ. ʎʝʣʴ 

ʛʨʫʧʧʳ finally  ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦʙʳ ʚʳʧʦʣʥʷʪʴ ʦʧʝʨʘʮʠʠ ʦʯʠʩʪʢʠ, ʪʘʢʠʝ ʢʘʢ 

ʟʘʢʨʳʪʠʝ ʬʘʡʣʦʚ ʠʣʠ ʜʨʫʛʠʭ ʨʝʩʫʨʩʦʚ. ʃʶʙʦʡ ʧʨʦʛʨʘʤʤʥʳʡ ʢʦʜ, ʢʦʪʦʨʳʡ 

ʥʘʧʠʩʘʥ ʚ ʛʨʫʧʧʝ finally , ʙʫʜʝʪ ʚʩʝʛʜʘ ʠʩʧʦʣʥʷʪʴʩʷ, ʜʘʞʝ ʝʩʣʠ ʛʨʫʧʧʘ try  

ʚʳʟʦʚʝʪ ʠʩʢʣʶʯʝʥʠʝ. 
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ɺʦʧʨʦʩʳ ʜʣʷ ʩʘʤʦʧʨʦʚʝʨʢʠ ʧʦ ʪʝʤʝ 5 

1. ʏʪʦ ʪʘʢʦʝ ʬʘʡʣ ʚʳʚʦʜʘ? 

2. ʏʪʦ ʪʘʢʦʝ ʬʘʡʣ ʚʚʦʜʘ? 

3. ʂʘʢʠʝ ʪʨʠ ʰʘʛʘ ʧʨʦʛʨʘʤʤʘ ʜʦʣʞʥʘ ʩʜʝʣʘʪʴ, ʢʦʛʜʘ ʦʥʘ ʠʩʧʦʣʴʟʫʝʪ 

ʬʘʡʣ? 

4. ʂʘʢʠʝ ʙʳʚʘʶʪ ʜʚʘ ʪʠʧʘ ʬʘʡʣʦʚ? ʂʘʢʦʚʦ ʨʘʟʣʠʯʠʝ ʤʝʞʜʫ ʥʠʤʠ? 

5. ʂʘʢʠʝ ʙʳʚʘʶʪ ʜʚʘ ʪʠʧʘ ʜʦʩʪʫʧʘ ʢ ʬʘʡʣʫ? ʂʘʢʦʚʦ ʨʘʟʣʠʯʠʝ ʤʝʞʜʫ 

ʥʠʤʠ? 

6. ʉ ʢʘʢʠʤʠ ʜʚʫʤʷ ʠʤʝʥʘʤʠ, ʩʚʷʟʘʥʥʳʤʠ ʩ ʬʘʡʣʘʤʠ, ʥʝʦʙʭʦʜʠʤʦ 

ʨʘʙʦʪʘʪʴ ʚ ʩʚʦʝʤ ʧʨʦʛʨʘʤʤʥʦʤ ʢʦʜʝ ʧʨʠ ʥʘʧʠʩʘʥʠʠ ʧʨʦʛʨʘʤʤʳ, ʢʦʪʦʨʘʷ 

ʚʳʧʦʣʥʷʝʪ ʬʘʡʣʦʚʫʶ ʦʧʝʨʘʮʠʶ? 

7. ʏʪʦ ʧʨʦʠʩʭʦʜʠʪ ʩ ʫʞʝ ʩʫʱʝʩʪʚʫʶʱʠʤ ʬʘʡʣʦʤ ʧʨʠ ʧʦʧʳʪʢʝ ʝʛʦ 

ʦʪʢʨʳʪʴ ʢʘʢ ʬʘʡʣ ʚʳʚʦʜʘ (ʠʩʧʦʣʴʟʫʷ ʨʝʞʠʤ 'w')? 

8. ʂʘʢʦʚʘ ʟʘʜʘʯʘ ʦʪʢʨʳʪʠʷ ʬʘʡʣʘ? 

9. ʂʘʢʦʚʘ ʟʘʜʘʯʘ ʟʘʢʨʳʪʠʷ ʬʘʡʣʘ? 

10. ʏʪʦ ʪʘʢʦʝ ʧʦʟʠʮʠʷ ʩʯʠʪʳʚʘʥʠʷ ʬʘʡʣʘ? ɻʜʝ ʧʝʨʚʦʥʘʯʘʣʴʥʦ 

ʥʘʭʦʜʠʪʩʷ ʧʦʟʠʮʠʷ ʩʯʠʪʳʚʘʥʠʷ ʧʨʠ ʦʪʢʨʳʪʠʠ ʬʘʡʣʘ ʚʚʦʜʘ? 

11. ɺ ʢʘʢʦʤ ʨʝʞʠʤʝ ʦʪʢʨʳʚʘʝʪʩʷ ʬʘʡʣ, ʝʩʣʠ ʪʨʝʙʫʝʪʩʷ ʟʘʧʠʩʘʪʴ ʚ ʥʝʛʦ 

ʜʘʥʥʳʝ, ʥʦ ʧʨʠ ʵʪʦʤ ʪʨʝʙʫʝʪʩʷ ʦʩʪʘʚʠʪʴ ʩʫʱʝʩʪʚʫʶʱʝʝ ʩʦʜʝʨʞʠʤʦʝ ʬʘʡʣʘ 

ʥʝʪʨʦʥʫʪʳʤ? ɺ ʢʘʢʫʶ ʯʘʩʪʴ ʬʘʡʣʘ ʜʘʥʥʳʝ ʟʘʧʠʩʳʚʘʶʪʩʷ ʧʨʠ ʵʪʦʤ? 

12. ɼʘʡʪʝ ʢʨʘʪʢʦʝ ʦʙʲʷʩʥʝʥʠʝ, ʯʪʦ ʪʘʢʦʝ ʠʩʢʣʶʯʝʥʠʝ. 

13. ʏʪʦ ʧʨʦʠʩʭʦʜʠʪ, ʝʩʣʠ ʚʳʟʚʘʥʦ ʠʩʢʣʶʯʝʥʠʝ, ʠ ʧʨʦʛʨʘʤʤʘ ʝʛʦ ʥʝ 

ʦʙʨʘʙʘʪʳʚʘʝʪ ʠʥʩʪʨʫʢʮʠʝʡ try / except ? 

14. ʂʘʢʦʝ ʠʩʢʣʶʯʝʥʠʝ ʧʨʦʛʨʘʤʤʘ ʚʳʟʳʚʘʝʪ, ʢʦʛʜʘ ʦʥʘ ʧʳʪʘʝʪʩʷ 

ʦʪʢʨʳʪʴ ʥʝʩʫʱʝʩʪʚʫʶʱʠʡ ʬʘʡʣ? 

15. ʂʘʢʦʝ ʠʩʢʣʶʯʝʥʠʝ ʧʨʦʛʨʘʤʤʘ ʚʳʟʳʚʘʝʪ, ʢʦʛʜʘ ʦʥʘ ʧʨʠʤʝʥʷʝʪ 

ʬʫʥʢʮʠʶ float (  )  ʜʣʷ ʢʦʥʚʝʨʪʘʮʠʠ ʥʝʯʠʩʣʦʚʦʛʦ ʩʪʨʦʢʦʚʦʛʦ ʟʥʘʯʝʥʠʷ ʚ 

ʯʠʩʣʦ? 
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16. ʆʧʠʰʠʪʝ ʪʨʠ ʰʘʛʘ, ʢʦʪʦʨʳʝ ʜʦʣʞʥʳ ʙʳʪʴ ʩʜʝʣʘʥʳ, ʢʦʛʜʘ ʚ 

ʧʨʦʛʨʘʤʤʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʬʘʡʣ. 

17. ʇʦʯʝʤʫ ʧʨʦʛʨʘʤʤʘ ʜʦʣʞʥʘ ʟʘʢʨʳʪʴ ʬʘʡʣ, ʢʦʛʜʘ ʦʥʘ ʟʘʢʦʥʯʠʣʘ ʝʛʦ 

ʠʩʧʦʣʴʟʦʚʘʪʴ? 

18. ʏʪʦ ʪʘʢʦʝ ʧʦʟʠʮʠʷ ʩʯʠʪʳʚʘʥʠʷ ʬʘʡʣʘ? ɻʜʝ ʦʥʘ ʥʘʭʦʜʠʪʩʷ ʧʨʠ 

ʦʪʢʨʳʪʠʠ ʬʘʡʣʘ ʜʣʷ ʯʪʝʥʠʷ? 

19. ʏʪʦ ʧʨʦʠʩʭʦʜʠʪ ʩ ʩʫʱʝʩʪʚʫʶʱʠʤ ʩʦʜʝʨʞʠʤʳʤ ʬʘʡʣʘ, ʝʩʣʠ 

ʩʫʱʝʩʪʚʫʶʱʠʡ ʬʘʡʣ ʦʪʢʨʳʚʘʝʪʩʷ ʚ ʨʝʞʠʤʝ ʜʦʟʘʧʠʩʠ? 

20. ʏʪʦ ʧʨʦʠʩʭʦʜʠʪ, ʝʩʣʠ ʬʘʡʣ ʥʝ ʩʫʱʝʩʪʚʫʝʪ ʠ ʧʨʦʛʨʘʤʤʘ ʧʳʪʘʝʪʩʷ 

ʝʛʦ ʦʪʢʨʳʪʴ ʚ ʨʝʞʠʤʝ ʜʦʟʘʧʠʩʠ? 
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ʃʝʢʮʠʷ 6. ʉʧʠʩʢʠ 

 

ʇʣʘʥ ʣʝʢʮʠʠ 

1. ʀʟʤʝʥʷʝʤʳʝ ʠ ʥʝʠʟʤʝʥʷʝʤʳʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ.  

2. ʉʧʠʩʦʢ. ʀʥʜʝʢʩʘʮʠʷ. 

3. ʀʟʤʝʥʝʥʠʝ ʵʣʝʤʝʥʪʦʚ ʩʧʠʩʢʘ 

4. ʇʦʠʩʢ ʵʣʝʤʝʥʪʦʚ ʩʧʠʩʢʘ.  

5. ʆʧʝʨʘʮʠʠ ʥʘʜ ʩʧʠʩʢʘʤʠ. ʄʝʪʦʜʳ ʩʧʠʩʢʦʚ.  

 

ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ï ʵʪʦ ʦʙʲʝʢʪ, ʩʦʜʝʨʞʘʱʠʡ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ 

ʟʥʘʯʝʥʠʷ, ʢʦʪʦʨʳʝ ʩʣʝʜʫʶʪ ʦʜʥʦ ʟʘ ʜʨʫʛʠʤ. ʅʘʜ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴʶ ʤʦʞʥʦ 

ʚʳʧʦʣʥʷʪʴ ʦʧʝʨʘʮʠʠ ʜʣʷ ʧʨʦʚʝʨʢʠ ʟʥʘʯʝʥʠʡ ʠ ʫʧʨʘʚʣʝʥʠʷ ʭʨʘʥʷʱʠʤʠʩʷ ʚ ʥʝʡ 

ʟʥʘʯʝʥʠʷʤʠ. 

ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ï ʵʪʦ ʦʙʲʝʢʪ ʚ ʚʠʜʝ ʠʥʜʝʢʩʠʨʫʝʤʦʡ ʢʦʣʣʝʢʮʠʠ, 

ʢʦʪʦʨʳʡ ʩʦʜʝʨʞʠʪ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʟʥʘʯʝʥʠʷ ʜʘʥʥʳʭ. ʍʨʘʥʷʱʠʝʩʷ ʚ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʟʥʘʯʝʥʠʷ ʩʣʝʜʫʶʪ ʦʜʥʦ ʟʘ ʜʨʫʛʠʤ. Python ʧʨʝʜʦʩʪʘʚʣʷʝʪ 

ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʩʧʦʩʦʙʳ ʚʳʧʦʣʥʝʥʠʷ ʦʧʝʨʘʮʠʡ ʥʘʜ ʟʥʘʯʝʥʠʷʤʠ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ. 

6.1. ʀʟʤʝʥʷʝʤʳʝ ʠ ʥʝʠʟʤʝʥʷʝʤʳʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ. 

ɺ Python ʠʤʝʝʪʩʷ ʥʝʩʢʦʣʴʢʦ ʨʘʟʥʳʭ ʪʠʧʦʚ ʦʙʲʝʢʪʦʚ-

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ. ɺ ʵʪʦʡ ʪʝʤʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʜʚʘ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ 

ʪʠʧʘ: ʩʧʠʩʢʠ ʠ ʢʦʨʪʝʞʠ. ʉʧʠʩʢʠ ʠ ʢʦʨʪʝʞʠ ï ɻ ʪʦ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ, ʢʦʪʦʨʳʝ 

ʤʦʛʫʪ ʩʦʜʝʨʞʘʪʴ ʨʘʟʥʳʝ ʪʠʧʳ ʜʘʥʥʳʭ. ʆʪʣʠʯʠʝ ʩʧʠʩʢʦʚ ʦʪ ʢʦʨʪʝʞʝʡ ʧʨʦʩʪʦʝ: 

ʩʧʠʩʦʢ ʷʚʣʷʝʪʩʷ ʤʫʪʠʨʫʝʤʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴʶ (ʪ. ʝ. ʧʨʦʛʨʘʤʤʘ ʤʦʞʝʪ 

ʠʟʤʝʥʷʪʴ ʝʛʦ ʩʦʜʝʨʞʠʤʦʝ), ʘ ʢʦʨʪʝʞ ï ʥʝʤʫʪʠʨʫʝʤʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴʶ (ʪ. 

ʝ. ʧʦʩʣʝ ʝʛʦ ʩʦʟʜʘʥʠʷ ʝʛʦ ʩʦʜʝʨʞʠʤʦʝ ʠʟʤʝʥʠʪʴ ʥʝʚʦʟʤʦʞʥʦ). ʄʳ ʨʘʩʩʤʦʪʨʠʤ 

ʨʷʜ ʦʧʝʨʘʮʠʡ, ʢʦʪʦʨʳʝ ʤʦʞʥʦ ʚʳʧʦʣʥʷʪʴ ʥʘʜ ʵʪʠʤʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʷʤʠ, 

ʚʢʣʶʯʘʷ ʩʧʦʩʦʙʳ ʧʦʣʫʯʝʥʠʷ ʜʦʩʪʫʧʘ ʠ ʫʧʨʘʚʣʝʥʠʷ ʠʭ ʩʦʜʝʨʞʠʤʳʤ. 
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6.2. ʉʧʠʩʦʢ. ʀʥʜʝʢʩʘʮʠʷ. 

ʉʧʠʩʦʢ ï ʵʪʦ ʦʙʲʝʢʪ, ʢʦʪʦʨʳʡ ʩʦʜʝʨʞʠʪ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʵʣʝʤʝʥʪʳ 

ʜʘʥʥʳʭ. ʉʧʠʩʢʠ ʷʚʣʷʶʪʩʷ ʤʫʪʠʨʫʝʤʳʤʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʷʤʠ, ʪ. ʝ. ʠʭ 

ʩʦʜʝʨʞʠʤʦʝ ʤʦʞʝʪ ʠʟʤʝʥʷʪʴʩʷ ʚʦ ʚʨʝʤʷ ʠʩʧʦʣʥʝʥʠʷ ʧʨʦʛʨʘʤʤʳ. ʉʧʠʩʢʠ 

ʷʚʣʷʶʪʩʷ ʜʠʥʘʤʠʯʝʩʢʠʤʠ ʩʪʨʫʢʪʫʨʘʤʠ ʜʘʥʥʳʭ, ʪ. ʝ. ʵʣʝʤʝʥʪʳ ʚ ʥʠʭ ʤʦʛʫʪ 

ʜʦʙʘʚʣʷʪʴʩʷ ʠʣʠ ʫʜʘʣʷʪʴʩʷ ʠʟ ʥʠʭ. ɼʣʷ ʨʘʙʦʪʳ ʩʦ ʩʧʠʩʢʘʤʠ ʚ ʧʨʦʛʨʘʤʤʝ 

ʤʦʞʥʦ ʧʨʠʤʝʥʷʪʴ ʠʥʜʝʢʩʘʮʠʶ, ʥʘʨʝʟʢʫ ʠ ʜʨʫʛʠʝ ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʤʝʪʦʜʳ. 

ʂʘʞʜʘʷ ʭʨʘʥʷʱʘʷʩʷ ʚ ʩʧʠʩʢʝ ʧʦʨʮʠʷ ʜʘʥʥʳʭ ʥʘʟʳʚʘʝʪʩʷ ʵʣʝʤʝʥʪʦʤ. 

ʅʠʞʝ ʧʨʠʚʝʜʝʥʘ ʠʥʩʪʨʫʢʮʠʷ, ʢʦʪʦʨʘʷ ʩʦʟʜʘʝʪ ʩʧʠʩʦʢ ʮʝʣʳʭ ʯʠʩʝʣ: 

even_numbers = [2, 4, 6, 8, 10]  

ɿʥʘʯʝʥʠʷ, ʟʘʢʣʶʯʝʥʥʳʝ ʚ ʩʢʦʙʢʠ ʠ ʨʘʟʜʝʣʝʥʥʳʝ ʟʘʧʷʪʳʤʠ, ʷʚʣʷʶʪʩʷ 

ʵʣʝʤʝʥʪʘʤʠ ʩʧʠʩʢʘ. ʇʦʩʣʝ ʠʩʧʦʣʥʝʥʠʷ ʧʨʠʚʝʜʝʥʥʦʡ ʚʳʰʝ ʠʥʩʪʨʫʢʮʠʠ 

ʧʝʨʝʤʝʥʥʘʷ even_numbers ʙʫʜʝʪ ʩʩʳʣʘʪʴʩʷ ʥʘ ʩʧʠʩʦʢ: 

 

ɺʦʪ ʝʱʝ ʦʜʠʥ ʧʨʠʤʝʨ: 

names ˮ ǁʎȪɠɝɝɚʎƗ ʎȯɤɚɔɗɟʎƗ ʎȱɚɝɝʎƗ ƦȞɝɚɣɚɱʎƗ ʎȞɖɢɚɒɟɒƦǂ 

ʕʪʘ ʠʥʩʪʨʫʢʮʠʷ ʩʦʟʜʘʝʪ ʩʧʠʩʦʢ ʠʟ ʧʷʪʠ ʩʪʨʦʢʦʚʳʭ ʟʥʘʯʝʥʠʡ. ʇʦʩʣʝ ʝʝ 

ʠʩʧʦʣʥʝʥʠʷ ʧʝʨʝʤʝʥʥʘʷ names ʙʫʜʝʪ ʩʩʳʣʘʪʴʩʷ ʥʘ ʩʧʠʩʦʢ: 

 

ʉʧʠʩʦʢ ʤʦʞʝʪ ʩʦʜʝʨʞʘʪʴ ʟʥʘʯʝʥʠʷ ʨʘʟʥʳʭ ʪʠʧʦʚ: 

info  = [  ʎȞɝɚɣɚɱʎƗ ʧʬƗ ʦʪʪʣƚʭʬ ǂ 

ʕʪʘ ʠʥʩʪʨʫʢʮʠʷ ʩʦʟʜʘʝʪ ʩʧʠʩʦʢ, ʩʦʜʝʨʞʘʱʠʡ ʩʪʨʦʢʦʚʦʝ ʟʥʘʯʝʥʠʝ, ʮʝʣʦʝ 

ʯʠʩʣʦ ʠ ʯʠʩʣʦ ʩ ʧʣʘʚʘʶʱʝʡ ʪʦʯʢʦʡ. ʇʦʩʣʝ ʠʩʧʦʣʥʝʥʠʷ ʠʥʩʪʨʫʢʮʠʠ ʧʝʨʝʤʝʥʥʘʷ 

info  ʙʫʜʝʪ ʩʩʳʣʘʪʴʩʷ ʥʘ ʩʧʠʩʦʢ: 

 

ɼʣʷ ʚʳʚʦʜʘ ʩʧʠʩʢʘ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʬʫʥʢʮʠʶ print : 
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Python ʠʤʝʝʪ ʪʘʢʞʝ ʚʩʪʨʦʝʥʥʫʶ ʬʫʥʢʮʠʶ list (  ), ʢʦʪʦʨʘʷ ʧʨʝʦʙʨʘʟʫʝʪ 

ʥʝʢʦʪʦʨʳʝ ʪʠʧʳ ʜʘʥʥʳʭ ʚ ʪʠʧ ʩʧʠʩʢʘ. ʅʘʧʨʠʤʝʨ, ʠʟ ʧʨʝʜʳʜʫʱʠʭ ʣʝʢʮʠʡ 

ʠʟʚʝʩʪʥʦ, ʯʪʦ range (  )  ʧʦʨʦʞʜʘʝʪ ʥʝʢʦʪʦʨʳʡ ʠʪʝʨʠʨʫʝʤʳʡ ʦʙʲʝʢʪ (ʥʝʢʦʪʦʨʫʶ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ, ʢʦʪʦʨʫʶ ʤʦʞʥʦ ʦʙʦʡʪʠ ʚ ʮʠʢʣʝ). ɼʣʷ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ 

ʠʪʝʨʠʨʫʝʤʦʛʦ ʦʙʲʝʢʪʘ ʚ ʩʧʠʩʦʢ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʬʫʥʢʮʠʶ list (  ) : 

 

ɺ ʜʘʥʥʦʤ ʣʠʩʪʠʥʛʝ ʚ ʩʪʨʦʢʝ 1 ʩʦʟʜʘʝʪʩʷ ʠʪʝʨʠʨʫʝʤʳʡ ʦʙʲʝʢʪ, ʥʘ 

ʢʦʪʦʨʳʡ ʩʩʳʣʘʝʪʩʷ ʧʝʨʝʤʝʥʥʘʷ iter , ʚ ʩʪʨʦʢʝ 2 ʧʨʦʠʟʚʦʜʠʪʩʷ ʧʝʯʘʪʴ ʦʙʲʝʢʪʘ 

ʠ ʠʥʬʦʨʤʘʮʠʠ ʦ ʝʛʦ ʪʠʧʝ. ɺ ʩʪʨʦʢʝ 3 ʚʳʟʳʚʘʝʪʩʷ ʬʫʥʢʮʠʷ list (  )  ʜʣʷ 

ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʦʙʲʝʢʪʘ iter  ʚ ʩʧʠʩʢʦʚʳʡ ʪʠʧ ʜʘʥʥʳʭ.  

ʄʦʞʥʦ ʩʦʟʜʘʪʴ ʩʧʠʩʦʢ ʠʟ ʠʪʝʨʠʨʫʝʤʦʛʦ ʦʙʲʝʢʪʘ ʛʦʨʘʟʜʦ ʣʘʢʦʥʠʯʥʝʝ: 

 

 

6.2.1. ʆʧʝʨʘʪʦʨ ʧʦʚʪʦʨʝʥʠʷ 

ʉʠʤʚʦʣ * ʚ Python ʧʝʨʝʤʥʦʞʘʝʪ ʜʚʘ ʯʠʩʣʘ. ʅʦ ʢʦʛʜʘ ʦʧʝʨʘʥʜ ʩʣʝʚʘ ʦʪ 

ʩʠʤʚʦʣʘ * ʷʚʣʷʝʪʩʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴʶ (ʚ ʯʘʩʪʥʦʩʪʠ, ʩʧʠʩʢʦʤ), ʘ ʦʧʝʨʘʥʜ 

ʩʧʨʘʚʘ ï ʮʝʣʳʤ ʯʠʩʣʦʤ, ʦʥ ʩʪʘʥʦʚʠʪʩʷ ʦʧʝʨʘʪʦʨʦʤ ʧʦʚʪʦʨʝʥʠʷ. ʆʧʝʨʘʪʦʨ 

ʧʦʚʪʦʨʝʥʠʷ ʜʝʣʘʝʪ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʢʦʧʠʠ ʩʧʠʩʢʘ ʠ ʚʩʝ ʠʭ ʦʙʲʝʜʠʥʷʝʪ. ɺʦʪ 

ʦʙʱʠʡ ʬʦʨʤʘʪ ʦʧʝʨʘʮʠʠ: 
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ɣɡɚɣɠɜ ǉ n 

ɺ ʜʘʥʥʦʤ ʬʦʨʤʘʪʝ ɣɡɚɣɠɜ ï ʵʪʦ ʦʙʨʘʙʘʪʳʚʘʝʤʳʡ ʩʧʠʩʦʢ, n ï ʯʠʩʣʦ 

ʩʦʟʜʘʚʘʝʤʳʭ ʢʦʧʠʡ. ʇʨʠʚʝʜʝʥʥʳʡ ʥʠʞʝ ʢʦʜ ʵʪʦ ʜʝʤʦʥʩʪʨʠʨʫʝʪ: 

 

ʈʘʩʩʤʦʪʨʠʤ ʢʘʞʜʫʶ ʠʥʩʪʨʫʢʮʠʶ. 

ǅ ɺ ʩʪʨʦʢʝ 1 ʚʳʨʘʞʝʥʠʝ [0] * 7  ʜʝʣʘʝʪ ʩʝʤʴ ʢʦʧʠʡ ʩʧʠʩʢʘ [0]  ʠ 

ʦʙʲʝʜʠʥʷʝʪ ʠʭ ʚ ʝʜʠʥʳʡ ʩʧʠʩʦʢ. ʇʦʣʫʯʠʚʰʠʡʩʷ ʩʧʠʩʦʢ ʧʨʠʩʚʘʠʚʘʝʪʩʷ 

ʧʝʨʝʤʝʥʥʦʡ zeros . 

ǅ ɺ ʩʪʨʦʢʝ 2 ʧʝʨʝʤʝʥʥʘʷ zeros  ʧʝʨʝʜʘʝʪʩʷ ʬʫʥʢʮʠʠ print . ʈʝʟʫʣʴʪʘʪ 

ʬʫʥʢʮʠʠ ʚʳʚʦʜʠʪʩʷ. 

ɺʦʪ ʝʱʝ ʦʜʥʘ ʜʝʤʦʥʩʪʨʘʮʠʷ ʧʦʚʪʦʨʝʥʠʷ ʩʧʠʩʢʘ: 

 

ʆʯʝʚʠʜʥʦ, ʯʪʦ ʢʨʦʤʝ ʦʧʝʨʘʪʦʨʘ ʧʦʚʪʦʨʝʥʠʷ, ʢ ʩʧʠʩʢʫ ʤʦʞʥʦ ʧʨʠʤʝʥʠʪʴ 

ʦʧʝʨʘʪʦʨ ʦʙʲʝʜʠʥʝʥʠʷ +: 

 

 

6.2.2. ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʳʡ ʦʙʭʦʜ ʩʧʠʩʢʘ ʚ ʮʠʢʣʝ for 

ʆʜʠʥ ʠʟ ʩʘʤʳʭ ʧʨʦʩʪʳʭ ʩʧʦʩʦʙʦʚ ʜʦʩʪʫʧʘ ʢ ʦʪʜʝʣʴʥʳʤ ʵʣʝʤʝʥʪʘʤ ʚ 

ʩʧʠʩʢʝ ʩʦʩʪʦʠʪ ʚ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʮʠʢʣʘ for . ɺʦʪ ʦʙʱʠʡ ʬʦʨʤʘʪ: 

for  ɡɗɢɗɞɗɟɟɒɱ in  ɣɡɚɣɠɜƙ 

ɚɟɣɤɢɥɜɨɚɱ 

ɚɟɣɤɢɥɜɨɚɱ 
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ɺ ʦʙʱʝʤ ʬʦʨʤʘʪʝ ɡɗɢɗɞɗɟɟɒɱ ï ʵʪʦ ʠʤʷ ʧʝʨʝʤʝʥʥʦʡ, ʢʦʪʦʨʘʷ ʙʫʜʝʪ 

ʧʨʠʥʠʤʘʪʴ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʠʟ ʩʧʠʩʢʘ, ʘ ʩʧʠʩʦʢ ï ʵʪʦ ʠʤʷ ʩʧʠʩʢʘ. 

ɺʩʷʢʠʡ ʨʘʟ, ʢʦʛʜʘ ʮʠʢʣ ʧʦʚʪʦʨʷʝʪʩʷ, ʧʝʨʝʤʝʥʥʘʷ ʙʫʜʝʪ ʩʩʳʣʘʪʴʩʷ ʥʘ ʢʦʧʠʶ 

ʵʣʝʤʝʥʪʘ ʚ ʩʧʠʩʢʝ, ʥʘʯʠʥʘʷ ʩ ʧʝʨʚʦʛʦ ʵʣʝʤʝʥʪʘ: 

 

ɺʦ ʚʨʝʤʷ ʧʝʨʚʦʡ ʠʪʝʨʘʮʠʠ ʮʠʢʣʘ ʧʝʨʝʤʝʥʥʘʷ num ʙʫʜʝʪ ʩʩʳʣʘʪʴʩʷ ʥʘ 

ʟʥʘʯʝʥʠʝ 1, ʚʦ ʚʨʝʤʷ ʚʪʦʨʦʡ ʠʪʝʨʘʮʠʠ ʮʠʢʣʘ ʧʝʨʝʤʝʥʥʘʷ num ʙʫʜʝʪ ʩʩʳʣʘʪʴʩʷ 

ʥʘ ʟʥʘʯʝʥʠʝ 2 ʠ ʪ. ʜ. ʕʪʦ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ. 6.1. 

 
ʈʠʩʫʥʦʢ 6.1 ï ʆʙʭʦʜ ʩʧʠʩʢʘ [1, 2, 3, 4] ʚ ʮʠʢʣʝ 

 

ɺʘʞʥʦ ʧʦʥʠʤʘʪʴ, ʯʪʦ ʤʳ ʥʝ ʤʦʞʝʤ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʝʨʝʤʝʥʥʫʶ num ʜʣʷ 

ʠʟʤʝʥʝʥʠʷ ʩʦʜʝʨʞʠʤʦʛʦ ʵʣʝʤʝʥʪʘ ʚ ʩʧʠʩʢʝ. ɽʩʣʠ ʤʳ ʠʟʤʝʥʠʤ ʟʥʘʯʝʥʠʝ, ʥʘ 

ʢʦʪʦʨʦʝ ʩʩʳʣʘʝʪʩʷ num, ʪʦ ʵʪʦ ʠʟʤʝʥʝʥʠʝ ʥʝ ʧʦʚʣʠʷʝʪ ʥʘ ʩʧʠʩʦʢ. ʇʨʠʤʝʨ ʢʦʜʘ: 
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ʉʣʝʜʫʝʪ ʧʦʥʠʤʘʪʴ ʪʘʢʞʝ, ʯʪʦ ʧʝʨʝʤʝʥʥʘʷ, ʫʢʘʟʳʚʘʶʱʘʷ ʥʘ ʵʣʝʤʝʥʪ 

ʩʧʠʩʢʘ ʧʨʠ ʦʙʭʦʜʝ, ʤʦʞʝʪ ʫʢʘʟʳʚʘʪʴ ʥʘ ʵʣʝʤʝʥʪʳ ʨʘʟʣʠʯʥʦʛʦ ʪʠʧʘ: 

 

 

6.2.3. ʀʥʜʝʢʩʘʮʠʷ 

ɽʱʝ ʦʜʠʥ ʩʧʦʩʦʙ ʜʦʩʪʫʧʘ ʢ ʦʪʜʝʣʴʥʳʤ ʵʣʝʤʝʥʪʘʤ ʚ ʩʧʠʩʢʝ ʨʝʘʣʠʟʦʚʘʥ 

ʧʦʩʨʝʜʩʪʚʦʤ ʠʥʜʝʢʩʘʮʠʠ. ʂʘʞʜʳʡ ʵʣʝʤʝʥʪ ʚ ʩʧʠʩʢʝ ʠʤʝʝʪ ʠʥʜʝʢʩ, ʢʦʪʦʨʳʡ 

ʦʧʨʝʜʝʣʷʝʪ ʝʛʦ ʧʦʟʠʮʠʶ ʚ ʩʧʠʩʢʝ. 

ʀʥʜʝʢʩʘʮʠʷ ʥʘʯʠʥʘʝʪʩʷ ʩ 0, ʧʦʵʪʦʤʫ ʠʥʜʝʢʩ ʧʝʨʚʦʛʦ ʵʣʝʤʝʥʪʘ ʨʘʚʥʷʝʪʩʷ 

0, ʠʥʜʝʢʩ ʚʪʦʨʦʛʦ ʵʣʝʤʝʥʪʘ ʨʘʚʥʷʝʪʩʷ 1 ʠ ʪ. ʜ. ʀʥʜʝʢʩ ʧʦʩʣʝʜʥʝʛʦ ʵʣʝʤʝʥʪʘ ʚ 

ʩʧʠʩʢʝ ʥʘ 1 ʤʝʥʴʰʝ ʯʠʩʣʘ ʝʛʦ ʵʣʝʤʝʥʪʦʚ. 

ʅʘʧʨʠʤʝʨ, ʧʨʠʚʝʜʝʥʥʘʷ ʥʠʞʝ ʠʥʩʪʨʫʢʮʠʷ ʩʦʟʜʘʝʪ ʩʧʠʩʦʢ ʩ ʯʝʪʳʨʴʤʷ 

ʵʣʝʤʝʥʪʘʤʠ: 

my_list  = [10, 20, 30, 40]  

ʀʥʜʝʢʩʘʤʠ ʵʣʝʤʝʥʪʦʚ ʚ ʵʪʦʤ ʩʧʠʩʢʝ ʙʫʜʫʪ 0, 1, 2 ʠ 3. ʅʘʧʝʯʘʪʘʪʴ 

ʵʣʝʤʝʥʪʳ ʩʧʠʩʢʘ ʤʦʞʥʦ ʧʨʠ ʧʦʤʦʱʠ ʠʥʩʪʨʫʢʮʠʠ: 

print(my_list[0], my_list[l], my_list[2], my_list[3])  

ʇʨʠʚʝʜʝʥʥʳʡ ʥʠʞʝ ʮʠʢʣ ʪʦʞʝ ʥʘʧʝʯʘʪʘʝʪ ʵʣʝʤʝʥʪʳ ʩʧʠʩʢʘ: 
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ɼʣʷ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʧʦʟʠʮʠʡ ʵʣʝʤʝʥʪʦʚ ʦʪʥʦʩʠʪʝʣʴʥʦ ʢʦʥʮʘ ʩʧʠʩʢʘ 

ʤʦʞʥʦ ʪʘʢʞʝ ʠʩʧʦʣʴʟʦʚʘʪʴ ʦʪʨʠʮʘʪʝʣʴʥʳʝ ʠʥʜʝʢʩʳ. ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ 

ʦʧʨʝʜʝʣʠʪʴ ʧʦʟʠʮʠʶ ʵʣʝʤʝʥʪʘ, ʠʥʪʝʨʧʨʝʪʘʪʦʨ Python ʧʨʠʙʘʚʣʷʝʪ 

ʦʪʨʠʮʘʪʝʣʴʥʳʝ ʠʥʜʝʢʩʳ ʢ ʜʣʠʥʝ ʩʧʠʩʢʘ. ʀʥʜʝʢʩ -1 ʠʜʝʥʪʠʬʠʮʠʨʫʝʪ ʧʦʩʣʝʜʥʠʡ 

ʵʣʝʤʝʥʪ ʩʧʠʩʢʘ, -2 ï ʧʨʝʜʧʦʩʣʝʜʥʠʡ ʵʣʝʤʝʥʪ ʠ ʪ. ʜ. ʅʘʧʨʠʤʝʨ: 

 

ʇʨʠ ʦʙʨʘʱʝʥʠʠ ʢ ʵʣʝʤʝʥʪʫ ʧʦ ʥʝʩʫʱʝʩʪʚʫʶʱʝʤʫ ʠʥʜʝʢʩʫ ʚʦʟʥʠʢʥʝʪ 

ʦʰʠʙʢʘ: 

 

 

ʂʦʛʜʘ ʵʪʦʪ ʮʠʢʣ ʥʘʯʥʝʪ ʧʦʩʣʝʜʥʶʶ ʠʪʝʨʘʮʠʶ, ʧʝʨʝʤʝʥʥʦʡ index  ʙʫʜʝʪ 

ʧʨʠʩʚʦʝʥʦ ʟʥʘʯʝʥʠʝ 4, ʢʦʪʦʨʦʝ ʷʚʣʷʝʪʩʷ ʥʝʜʦʧʫʩʪʠʤʳʤ ʠʥʜʝʢʩʦʤ ʩʧʠʩʢʘ. ɺ 

ʨʝʟʫʣʴʪʘʪʝ ʠʥʩʪʨʫʢʮʠʷ, ʢʦʪʦʨʘʷ ʚʳʟʳʚʘʝʪ ʬʫʥʢʮʠʶ print , ʚʳʟʦʚʝʪ 

ʠʩʢʣʶʯʝʥʠʝ IndexError . 

6.2.4. ʌʫʥʢʮʠʷ len 

Python ʠʤʝʝʪ ʚʩʪʨʦʝʥʥʫʶ ʬʫʥʢʮʠʶ len, ʢʦʪʦʨʘʷ ʚʦʟʚʨʘʱʘʝʪ ʜʣʠʥʫ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ, ʚ ʯʘʩʪʥʦʩʪʠ, ʩʧʠʩʢʘ. ɺʦʪ ʧʨʠʤʝʨ: 
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ʇʝʨʚʘʷ ʠʥʩʪʨʫʢʮʠʷ ʧʨʠʩʚʘʠʚʘʝʪ ʧʝʨʝʤʝʥʥʦʡ my_list  ʩʧʠʩʦʢ [10, 20, 

30, 40] . ɺʪʦʨʘʷ ʠʥʩʪʨʫʢʮʠʷ ʚʳʟʳʚʘʝʪ ʬʫʥʢʮʠʶ len, ʧʝʨʝʜʘʚʘʷ ʧʝʨʝʤʝʥʥʫʶ 

my_list  ʚ ʢʘʯʝʩʪʚʝ ʘʨʛʫʤʝʥʪʘ. ʕʪʘ ʬʫʥʢʮʠʷ ʚʦʟʚʨʘʱʘʝʪ ʟʥʘʯʝʥʠʝ 4, ʪ. ʝ. 

ʢʦʣʠʯʝʩʪʚʦ ʵʣʝʤʝʥʪʦʚ ʚ ʩʧʠʩʢʝ, ʢʦʪʦʨʦʝ ʧʨʠʩʚʘʠʚʘʝʪʩʷ ʧʝʨʝʤʝʥʥʦʡ size . 

ʌʫʥʢʮʠʷ len  ʤʦʞʝʪ ʧʨʠʤʝʥʷʪʴʩʷ ʜʣʷ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʠʩʢʣʶʯʝʥʠʷ 

IndexError  ʚʦ ʚʨʝʤʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʛʦ ʦʙʭʦʜʘ ʩʧʠʩʢʘ ʚ ʮʠʢʣʝ. ɺʦʪ ʧʨʠʤʝʨ: 

 

 

6.3. ʀʟʤʝʥʝʥʠʝ ʵʣʝʤʝʥʪʦʚ ʩʧʠʩʢʘ 

ʉʧʠʩʢʠ ʚ Python ʷʚʣʷʶʪʩʷ ʤʫʪʠʨʫʝʤʳʤʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʷʤʠ, ʪ. ʝ. ʠʭ 

ʵʣʝʤʝʥʪʳ ʤʦʛʫʪ ʠʟʤʝʥʷʪʴʩʷ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʚʳʨʘʞʝʥʠʝ ʚ ʬʦʨʤʝ 

ɣɡɚɣɠɜǁɚɟɖɗɜɣǂ ʤʦʞʝʪ ʧʦʷʚʣʷʪʴʩʷ ʩʣʝʚʘ ʦʪ ʦʧʝʨʘʪʦʨʘ ʧʨʠʩʚʘʠʚʘʥʠʷ. 

ʅʘʧʨʠʤʝʨ: 

 

ʀʥʩʪʨʫʢʮʠʷ ʚ ʩʪʨʦʢʝ 3 ʧʨʠʩʚʘʠʚʘʝʪ 99 ʵʣʝʤʝʥʪʫ numbers[0] . ʆʥʘ 

ʠʟʤʝʥʷʝʪ ʧʝʨʚʦʝ ʟʥʘʯʝʥʠʝ ʚ ʩʧʠʩʢʝ ʥʘ 99.  
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ʂʦʛʜʘ ʜʣʷ ʧʨʠʩʚʦʝʥʠʷ ʟʥʘʯʝʥʠʷ ʵʣʝʤʝʥʪʫ ʩʧʠʩʢʘ ʧʨʠʤʝʥʷʝʪʩʷ 

ʚʳʨʘʞʝʥʠʝ ʠʥʜʝʢʩʘʮʠʠ, ʩʣʝʜʫʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʦʧʫʩʪʠʤʳʡ ʠʥʜʝʢʩ 

ʩʫʱʝʩʪʚʫʶʱʝʛʦ ʵʣʝʤʝʥʪʘ, ʚ ʧʨʦʪʠʚʥʦʤ ʩʣʫʯʘʝ ʧʨʦʠʟʦʡʜʝʪ ʠʩʢʣʶʯʝʥʠʝ 

I ndexError . ʅʘʧʨʠʤʝʨ: 

 

ʉʧʠʩʦʢ ʯʠʩʝʣ, ʢʦʪʦʨʳʡ ʩʦʟʜʘʝʪʩʷ ʚ ʧʝʨʚʦʡ ʠʥʩʪʨʫʢʮʠʠ, ʠʤʝʝʪ ʧʷʪʴ 

ʵʣʝʤʝʥʪʦʚ ʩ ʠʥʜʝʢʩʘʤʠ ʦʪ 0 ʜʦ 4. ɺʪʦʨʘʷ ʠʥʩʪʨʫʢʮʠʷ ʚʳʟʦʚʝʪ ʠʩʢʣʶʯʝʥʠʝ 

IndexError , ʧʦʪʦʤʫ ʯʪʦ ʩʧʠʩʦʢ ʯʠʩʝʣ ʥʝ ʩʦʜʝʨʞʠʪ ʵʣʝʤʝʥʪ ʩ ʠʥʜʝʢʩʦʤ 10. 

ʈʘʩʩʤʦʪʨʠʤ, ʧʨʠʤʝʨ, ʚ ʢʦʪʦʨʦʤ ʵʣʝʤʝʥʪʳ ʩʧʠʩʢʘ ʚʚʦʜʷʪʩʷ 

ʧʦʣʴʟʦʚʘʪʝʣʝʤ ʩ ʢʣʘʚʠʘʪʫʨʳ: 

 

 

ʂʦʥʢʘʪʝʥʠʨʦʚʘʥʠʝ ʩʧʠʩʢʦʚ 

ʂʦʥʢʘʪʝʥʠʨʦʚʘʪʴ ʦʟʥʘʯʘʝʪ ʩʦʝʜʠʥʷʪʴ ʜʚʝ ʯʘʩʪʠ ʚʦʝʜʠʥʦ. ɼʣʷ 

ʢʦʥʢʘʪʝʥʠʨʦʚʘʥʠʷ ʜʚʫʭ ʩʧʠʩʢʦʚ ʠʩʧʦʣʴʟʫʝʪʩʷ ʦʧʝʨʘʪʦʨ +. ɺʦʪ ʧʨʠʤʝʨ: 
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ʇʦʩʣʝ ʠʩʧʦʣʥʝʥʠʷ ʵʪʦʛʦ ʬʨʘʛʤʝʥʪʘ ʢʦʜʘ ʩʧʠʩʢʠ listl  ʠ list 2 ʦʩʪʘʥʫʪʩʷ 

ʥʝʠʟʤʝʥʥʳʤʠ. 

6.4. ʇʦʠʩʢ ʵʣʝʤʝʥʪʦʚ ʩʧʠʩʢʘ. 

6.4.1. ʉʨʝʟʳ 

ɺʳʨʘʞʝʥʠʝ ʩʨʝʟʘ ʠʟʚʣʝʢʘʝʪ ʜʠʘʧʘʟʦʥ ʵʣʝʤʝʥʪʦʚ ʠʟ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ. 

ʀʥʜʝʢʩʘʮʠʷ ʧʦʟʚʦʣʷʝʪ ʠʟʚʣʝʢʘʪʴ ʢʦʥʢʨʝʪʥʳʡ ʵʣʝʤʝʥʪ ʠʟ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ. 

ʀʥʦʛʜʘ ʚʦʟʥʠʢʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʠʟʚʣʝʯʴ ʠʟ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʙʦʣʝʝ ʦʜʥʦʛʦ 

ʵʣʝʤʝʥʪʘ. ɺ Python ʤʦʞʥʦ ʩʦʩʪʘʚʣʷʪʴ ʚʳʨʘʞʝʥʠʷ, ʢʦʪʦʨʳʝ ʠʟʚʣʝʢʘʶʪ ʯʘʩʪʠ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ, ʢʦʪʦʨʳʝ ʥʘʟʳʚʘʶʪʩʷ ʩʨʝʟʘʤʠ. 

ʉʨʝʟ ï ʵʪʦ ʜʠʘʧʘʟʦʥ ʵʣʝʤʝʥʪʦʚ, ʢʦʪʦʨʳʝ ʠʟʚʣʝʢʘʶʪʩʷ ʠʟ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ. ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʧʦʣʫʯʠʪʴ ʩʨʝʟ ʩʧʠʩʢʘ, ʧʠʰʫʪ ʚʳʨʘʞʝʥʠʝ 

ʚ ʧʨʠʚʝʜʝʥʥʦʤ ʥʠʞʝ ʦʙʱʝʤ ʬʦʨʤʘʪʝ: 

ɚɞɱʍɣɡɚɣɜɒǁɟɒɩɒɝɠ ƙ ɜɠɟɗɨǂ 

ɺ ʜʘʥʥʦʤ ʬʦʨʤʘʪʝ ʥʘʯʘʣʦ ï ʵʪʦ ʠʥʜʝʢʩ ʧʝʨʚʦʛʦ ʵʣʝʤʝʥʪʘ ʚ ʩʨʝʟʝ, ʢʦʥʝʮ 

ï ʠʥʜʝʢʩ, ʦʪʤʝʯʘʶʱʠʡ ʢʦʥʝʮ ʩʨʝʟʘ. ʕʪʦ ʚʳʨʘʞʝʥʠʝ ʚʦʟʚʨʘʱʘʝʪ ʩʧʠʩʦʢ, 

ʩʦʜʝʨʞʘʱʠʡ ʢʦʧʠʶ ʵʣʝʤʝʥʪʦʚ ʩ ɟɒɩɒɝɒ ʜʦ ɜɠɟɨɒ (ʥʦ ʥʝ ʚʢʣʶʯʘʷ ʧʦʩʣʝʜʥʠʡ). 

ʇʨʠʤʝʨ: 

 

ʇʨʠʤʝʨʳ ʧʦʣʫʯʝʥʠʷ ʩʨʝʟʦʚ: 
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ʀʟ ʧʨʝʜʩʪʘʚʣʝʥʥʦʛʦ ʧʨʠʤʝʨʘ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʩʣʝʜʫʶʱʠʝ ʚʳʚʦʜʳ: 

1. ʇʨʠ ʚʟʷʪʠʠ ʩʨʝʟʘ ʤʦʞʥʦ ʫʢʘʟʳʚʘʪʴ ʪʨʝʪʠʡ ʧʘʨʘʤʝʪʨ ï ʦʥ 

ʦʙʦʟʥʘʯʘʝʪ ʰʘʛ ʩʨʝʟʘ (ʩʪʨʦʢʘ 6). 

2. ʄʦʞʥʦ ʧʨʦʧʫʩʪʠʪʴ ʫʢʘʟʘʥʠʝ ʛʨʘʥʠʮ ʩʨʝʟʘ (ʩʪʨʦʢʠ 4, 5, 7). 

3. ɺ ʩʨʝʟʘʭ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʦʪʨʠʮʘʪʝʣʴʥʳʝ ʠʥʜʝʢʩʳ (ʩʪʨʦʢʘ 7). 

 

6.4.2. ʇʦʠʩʢ ʟʥʘʯʝʥʠʡ ʚ ʩʧʠʩʢʘʭ ʧʨʠ ʧʦʤʦʱʠ ʠʥʩʪʨʫʢʮʠʠ in 

ʇʦʠʩʢ ʟʥʘʯʝʥʠʷ ʚ ʩʧʠʩʢʝ ʚʳʧʦʣʥʷʝʪʩʷ ʧʨʠ ʧʦʤʦʱʠ ʦʧʝʨʘʪʦʨʘ in . 

ɺ Python ʦʧʝʨʘʪʦʨ in  ʧʨʠʤʝʥʷʝʪʩʷ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ, ʩʦʜʝʨʞʠʪʩʷ ʣʠ 

ʟʥʘʯʝʥʠʝ ʚ ʩʧʠʩʢʝ. ɺʦʪ ʦʙʱʠʡ ʬʦʨʤʘʪ ʚʳʨʘʞʝʥʠʷ ʩ ʦʧʝʨʘʪʦʨʦʤ in  ʜʣʷ ʧʦʠʩʢʘ 

ʟʥʘʯʝʥʠʷ ʚ ʩʧʠʩʢʝ: 

əɟɒɩɗɟɚɗ in  ɣɡɚɣɠɜ 

ɺ ʜʘʥʥʦʤ ʬʦʨʤʘʪʝ əɟɒɩɗɟɚɗ ï ʵʪʦ ʠʩʢʦʤʦʝ ʟʥʘʯʝʥʠʝ, ɣɡɚɣɠɜ ï ʩʧʠʩʦʢ, ʚ 

ʢʦʪʦʨʦʤ ʚʳʧʦʣʥʷʝʪʩʷ ʧʦʠʩʢ. ʕʪʦ ʚʳʨʘʞʝʥʠʝ ʚʦʟʚʨʘʱʘʝʪ ʠʩʪʠʥʫ, ʝʩʣʠ 

ʟʥʘʯʝʥʠʝ ʚ ʩʧʠʩʢʝ ʥʘʡʜʝʥʦ, ʠ ʣʦʞʴ ʚ ʧʨʦʪʠʚʥʦʤ ʩʣʫʯʘʝ. ʇʨʠʤʝʨ: 
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6.5. ʆʧʝʨʘʮʠʠ ʥʘʜ ʩʧʠʩʢʘʤʠ. ʄʝʪʦʜʳ ʩʧʠʩʢʦʚ 

ʉʧʠʩʢʠ ʠʤʝʶʪ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʤʝʪʦʜʳ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʶʪ ʨʘʙʦʪʘʪʴ ʩ 

ʩʦʜʝʨʞʘʱʠʤʠʩʷ ʚ ʥʠʭ ʟʥʘʯʝʥʠʷʤʠ. Python ʪʘʢʞʝ ʧʨʝʜʣʘʛʘʝʪ ʥʝʩʢʦʣʴʢʦ 

ʚʩʪʨʦʝʥʥʳʭ ʬʫʥʢʮʠʡ, ʢʦʪʦʨʳʝ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʨʘʙʦʪʳ ʩʦ ʩʧʠʩʢʘʤʠ 

(ʪʘʙʣʠʮʘ 6.1). 

ʊʘʙʣʠʮʘ 6.1 ï ʄʝʪʦʜʳ ʩʧʠʩʢʦʚ 

ʄʝʪʦʜ ʆʧʠʩʘʥʠʝ 

append(əɟɒɩɗɟɚɗƾ ɼʦʙʘʚʣʷʝʪ ʟʥʘʯʝʥʠʝ ʚ ʢʦʥʝʮ ʩʧʠʩʢʘ 

ÉÎÄÅØƽəɟɒɩɗɟɚɗƾ ɺʦʟʚʨʘʱʘʝʪ ʠʥʜʝʢʩ ʧʝʨʚʦʛʦ ʵʣʝʤʝʥʪʘ, ʟʥʘʯʝʥʠʝ ʢʦʪʦʨʦʛʦ 

ʨʘʚʥʷʝʪʩʷ ʟʥʘʯʝʥʠʶ. ɽʩʣʠ ʟʥʘ ʯʝʥʠʝ ʚ ʩʧʠʩʢʝ ʥʝ ʥʘʡʜʝʥʦ, 

ʚʳʟʳʚʘʝʪʩʷ ʠʩʢʣʶʯʝʥʠʝ ValueError 

ÉÎÓÅÒÔƽɚɟɖɗɜɣƗ 

əɟɒɩɗɟɚɗƾ 

ɺʩʪʘʚʣʷʝʪ ʟʥʘʯʝʥʠʝ ʚ ʟʘʜʘʥʥʫʶ ʠʥʜʝʢʩʥʫʶ ʧʦʟʠʮʠʶ ʚ ʩʧʠʩʢʝ. 

ʂʦʛʜʘ ʟʥʘʯʝʥʠʝ ʚʩʪʘʚʣʷʝʪʩʷ ʚ ʩʧʠʩʦʢ, ʩʧʠʩʦʢ ʨʘʩʰʠʨʷʝʪʩʷ, 

ʯʪʦʙʳ ʨʘʟʤʝʩʪʠʪʴ ʥʦʚʦʝ ʟʥʘʯʝʥʠʝ. ɿʥʘʯʝʥʠʝ, ʢʦʪʦʨʦʝ ʨʘʥʝʝ 

ʥʘʭʦʜʠʣʦʩʴ ʚ ʟʘʜʘʥʥʦʡ ʠʥʜʝʢʩʥʦʡ ʧʦʟʠʮʠʠ, ʠ ʚʩʝ ʵʣʝʤʝʥʪʳ 

ʧʦʩʣʝ ʥʝʛʦ ʩʜʚʠʛʘʶʪʩʷ ʥʘ ʦʜʥʫ ʧʦʟʠʮʠʶ ʢ ʢʦʥʮʫ ʩʧʠʩʢʘ. ɽʩʣʠ 

ʫʢʘʟʘʥ ʥʝʜʦʧʫʩʪʠʤʳʡ ʠʥʜʝʢʩ, ʠʩʢʣʶʯʝʥʠʝ ʥʝ ʧʨʦʠʩʭʦʜʠʪ. ɽʩʣʠ 

ʟʘʜʘʥ ʠʥʜʝʢʩ ʟʘ ʧʨʝʜʝʣʘʤʠ ʢʦʥʮʘ ʩʧʠʩʢʘ, ʟʥʘʯʝʥʠʝ ʙʫʜʝʪ 

ʜʦʙʘʚʣʝʥʦ ʚ ʢʦʥʝʮ ʩʧʠʩʢʘ. ɽʩʣʠ ʧʨʠʤʝʥʝʥ ʦʪʨʠʮʘʪʝʣʴʥʳʡ 

ʠʥʜʝʢʩ, ʢʦʪʦʨʳʡ ʫʢʘʟʳʚʘʝʪ ʥʘ ʥʝʜʦʧʫʩʪʠʤʫʶ ʧʦʟʠʮʠʶ, 

ʟʥʘʯʝʥʠʝ ʙʫʜʝʪ ʚʩʪʘʚʣʝʥʦ ʚ ʥʘʯʘʣʦ ʩʧʠʩʢʘ 

sort(  )  ʉʦʨʪʠʨʫʝʪ ʟʥʘʯʝʥʠʷ ʚ ʩʧʠʩʢʝ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʦʥʠ 

ʧʦʷʚʣʷʶʪʩʷ ʚ ʚʦʟʨʘʩʪʘʶʱʝʤ ʧʦʨʷʜʢʝ (ʩ ʥʘʠʤʝʥʴʰʝʛʦ ʟʥʘʯʝʥʠʷ 

ʜʦ ʥʘʠʙʦʣʴʰʝʛʦ) 

ÒÅÍÏÖÅƽəɟɒɩɗɟɚɗƾ ʋʜʘʣʷʝʪ ʠʟ ʩʧʠʩʢʘ ʧʝʨʚʦʝ ʧʦʷʚʣʝʥʠʝ ʟʥʘʯʝʥʠʷ. ɽʩʣʠ ʟʥʘʯʝʥʠʝ ʚ 

ʩʧʠʩʢʝ ʥʝ ʥʘʡʜʝʥʦ, ʚʳʟʳʚʘʝʪʩʷ ʠʩʢʣʶʯʝʥʠʝ ValueError 

reverse()  ʀʥʚʝʨʪʠʨʫʝʪ ʧʦʨʷʜʦʢ ʩʣʝʜʦʚʘʥʠʷ ʟʥʘʯʝʥʠʡ ʚ ʩʧʠʩʢʝ, ʪ. ʝ. 

ʤʝʥʷʝʪ ʝʛʦ ʥʘ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʝ 

min(ɣɡɚɣɠɜƾ 
ɺʦʟʚʨʘʱʘʝʪ ʤʠʥʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʚ ʩʧʠʩʢʝ ɣɡɚɣɠɜ 

max(ɣɡɚɣɠɜ)  
ɺʦʟʚʨʘʱʘʝʪ ʤʘʢʩʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʚ ʩʧʠʩʢʝ ɣɡɚɣɠɜ 

sum(ɣɡɚɣɠɜ)  
ɺʦʟʚʨʘʱʘʝʪ ʩʫʤʤʫ ʵʣʝʤʝʥʪʦʚ ʚ ʩʧʠʩʢʝ ɣɡɚɣɠɜ 

 

ʈʘʩʩʤʦʪʨʠʤ ʧʨʠʤʝʨ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʥʝʢʦʪʦʨʳʭ ʤʝʪʦʜʦʚ ʩʧʠʩʢʦʚ: 
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ɺʦʧʨʦʩʳ ʜʣʷ ʩʘʤʦʧʨʦʚʝʨʢʠ ʧʦ ʪʝʤʝ 6 

1. ʏʪʦ ʧʦʢʘʞʝʪ ʧʨʠʚʝʜʝʥʥʳʡ ʥʠʞʝ ʬʨʘʛʤʝʥʪ ʢʦʜʘ? 

numbers = [1, 2, 3, 4, 5]  

numbers[2] = 99  

print ( numbers)  
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2. ʏʪʦ ʧʦʢʘʞʝʪ ʧʨʠʚʝʜʝʥʥʳʡ ʥʠʞʝ ʬʨʘʛʤʝʥʪ ʢʦʜʘ? 

numbers = list( range(3))  

print(numbers)  

 

3. ʏʪʦ ʧʦʢʘʞʝʪ ʧʨʠʚʝʜʝʥʥʳʡ ʥʠʞʝ ʬʨʘʛʤʝʥʪ ʢʦʜʘ? 

numbers = [10] * 5  

print ( numbers)  

 

4. ʏʪʦ ʧʦʢʘʞʝʪ ʧʨʠʚʝʜʝʥʥʳʡ ʥʠʞʝ ʬʨʘʛʤʝʥʪ ʢʦʜʘ? 

numbers = list(range(1, 10, 2))  

for n in numbers:  

print ( n)  

 

5. ʏʪʦ ʧʦʢʘʞʝʪ ʧʨʠʚʝʜʝʥʥʳʡ ʥʠʞʝ ʬʨʘʛʤʝʥʪ ʢʦʜʘ? 

numbers = [1, 2, 3, 4, 5]  

print ( numbers[ - 2])  

 

6. ʂʘʢ ʥʘʡʪʠ ʢʦʣʠʯʝʩʪʚʦ ʵʣʝʤʝʥʪʦʚ ʚ ʩʧʠʩʢʝ? 

 

7. ʏʪʦ ʧʦʢʘʞʝʪ ʧʨʠʚʝʜʝʥʥʳʡ ʥʠʞʝ ʬʨʘʛʤʝʥʪ ʢʦʜʘ? 

Numbers1 = [1, 2, 3]  

numbers2 = [10, 20, 30]  

numbers3 = numbers1 + numbers2  

print(numbers 1)  

print ( numbers2)  

print ( numbers3)  

 

8. ʏʪʦ ʧʦʢʘʞʝʪ ʧʨʠʚʝʜʝʥʥʳʡ ʥʠʞʝ ʬʨʘʛʤʝʥʪ ʢʦʜʘ? 

numbers1 = (1, 2, 3)  

numbers2 = (10, 20, 30]  

numbers2 += numbers 1 

print(numbers 1)  
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print ( numbers2)  

 

9. ʏʪʦ ʧʦʢʘʞʝʪ ʧʨʠʚʝʜʝʥʥʳʡ ʥʠʞʝ ʬʨʘʛʤʝʥʪ ʢʦʜʘ? 

numbers = [1, 2, 3, 4, 5]  

mylist = numbers[1:3 ]  

print(my_list)  

 

10. ʏʪʦ ʧʦʢʘʞʝʪ ʧʨʠʚʝʜʝʥʥʳʡ ʥʠʞʝ ʬʨʘʛʤʝʥʪ ʢʦʜʘ? 

numbers = [1, 2, 3, 4, 5]  

my_list = numbers[1:]  

print(my_list)  

 

11. ʏʪʦ ʧʦʢʘʞʝʪ ʧʨʠʚʝʜʝʥʥʳʡ ʥʠʞʝ ʬʨʘʛʤʝʥʪ ʢʦʜʘ? 

numbers = [1, 2, 3, 4, 5]  

my_list = numbers[: 1]  

print ( my_list )  

 

12. ʏʪʦ ʧʦʢʘʞʝʪ ʧʨʠʚʝʜʝʥʥʳʡ ʥʠʞʝ ʬʨʘʛʤʝʥʪ ʢʦʜʘ? 

numbers = [1, 2, 3, 4, 5]  

my_list = numbers[:]  

print(my _list)  

 

13. ʏʪʦ ʧʦʢʘʞʝʪ ʧʨʠʚʝʜʝʥʥʳʡ ʥʠʞʝ ʬʨʘʛʤʝʥʪ ʢʦʜʘ? 

numbers = [ 1, 2, 3, 4, 5]  

my_list = numbers[ - 3:]  

print(my_list)  

 

14. ʂʘʢ ʥʘʡʪʠ ʤʠʥʠʤʘʣʴʥʦʝ ʠ ʤʘʢʩʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʷ ʚ ʩʧʠʩʢʝ? 

15. ɼʦʧʫʩʪʠʤ, ʯʪʦ ʚ ʧʨʦʛʨʘʤʤʝ ʧʦʷʚʣʷʝʪʩʷ ʩʣʝʜʫʶʱʘʷ ʠʥʩʪʨʫʢʮʠʷ: 

names = []  



133 

ʂʘʢʫʶ ʠʟ ʧʨʠʚʝʜʝʥʥʳʭ ʥʠʞʝ ʠʥʩʪʨʫʢʮʠʡ ʩʣʝʜʫʝʪ ʧʨʠʤʝʥʠʪʴ ʜʣʷ 

ʜʦʙʘʚʣʝʥʠʷ ʚ ʩʧʠʩʦʢ ʚ ʠʥʜʝʢʩʥʫʶ ʧʦʟʠʮʠʶ 0 ʩʪʨʦʢʦʚʦʛʦ ʟʥʘʯʝʥʠʷ ʎȠɯɟɖɚʎ? 

ʇʦʯʝʤʫ ʚʳ ʚʳʙʨʘʣʠ ʠʤʝʥʥʦ ʵʪʫ ʠʥʩʪʨʫʢʮʠʶ ʚʤʝʩʪʦ ʜʨʫʛʦʡ? 

ʘ) names(0) = ' Ƞɯɟɖɚ' ; 

ʙ) names. append(' Ƞɯɟɖɚ') . 

 

16. ʆʧʠʰʠʪʝ ʧʨʠʚʝʜʝʥʥʳʝ ʥʠʞʝ ʩʧʠʩʢʦʚʳʝ ʤʝʪʦʜʳ: 

ʘ) index(  ) ; 

ʙ) insert(  ) ; 

ʚ) sort(  ) ; 

ʛ) reverse (  )  
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ʃʝʢʮʠʷ 7. ʉʪʨʦʢʠ 

 

ʇʣʘʥ ʣʝʢʮʠʠ 

1. ʆʩʥʦʚʳ ʨʘʙʦʪʳ ʩʦ ʩʪʨʦʢʘʤʠ 

2. ʉʪʨʦʢʦʚʳʝ ʤʝʪʦʜʳ. 

3. ʏʪʝʥʠʝ csv-ʬʘʡʣʘ.  

7.1. ʆʩʥʦʚʳ ʨʘʙʦʪʳ ʩʦ ʩʪʨʦʢʘʤʠ 

7.1.1. ʆʙʭʦʜ ʩʪʨʦʢʦʚʦʛʦ ʟʥʘʯʝʥʠʷ ʚ ʮʠʢʣʝ for  

Python ʧʨʝʜʣʘʛʘʝʪ ʙʦʣʴʰʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʠʥʩʪʨʫʤʝʥʪʦʚ ʠ ʤʝʪʦʜʦʚ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ, ʢʦʪʦʨʳʝ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʧʨʦʚʝʨʢʠ ʠ ʫʧʨʘʚʣʝʥʠʷ 

ʩʪʨʦʢʦʚʳʤʠ ʜʘʥʥʳʤʠ. ɺ ʩʫʱʥʦʩʪʠ, ʩʪʨʦʢʦʚʳʝ ʜʘʥʥʳʝ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ 

ʦʜʠʥ ʠʟ ʚʠʜʦʚ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ, ʠ ʧʦʵʪʦʤʫ ʤʥʦʛʠʝ ʧʦʜʭʦʜʳ, ʢʦʪʦʨʳʝ 

ʧʨʠʤʝʥʷʶʪʩʷ ʢ ʦʙʨʘʙʦʪʢʝ ʩʧʠʩʢʦʚ, ʧʨʠʤʝʥʠʤʳ ʠ ʢ ʩʪʨʦʢʦʚʳʤ ʜʘʥʥʳʤ. 

ʆʜʠʥ ʠʟ ʩʘʤʳʭ ʧʨʦʩʪʳʭ ʩʧʦʩʦʙʦʚ ʧʦʣʫʯʠʪʴ ʜʦʩʪʫʧ ʢ ʦʪʜʝʣʴʥʳʤ 

ʩʠʤʚʦʣʘʤ ʚ ʩʪʨʦʢʦʚʦʤ ʟʥʘʯʝʥʠʠ ʩʦʩʪʦʠʪ ʚ ʧʨʠʤʝʥʝʥʠʠ ʮʠʢʣʘ for. ɺʦʪ ʦʙʱʠʡ 

ʬʦʨʤʘʪ: 

for  ɡɗɢɗɞɗɟɟɒɱ in  ɣɤɢɠɜɠɔɠɗʍəɟɒɩɗɟɚɗƙ 

ɚɟɣɤɢɥɜɨɚɱ 

ɚɟɣɤɢɥɜɨɚɱ 

ɺ ʜʘʥʥʦʤ ʬʦʨʤʘʪʝ ɡɗɢɗɞɗɟɟɒɱ ï ʵʪʦ ʠʤʷ ʧʝʨʝʤʝʥʥʦʡ, 

ɣɤɢɠɜɠɔɠɗʍəɟɒɩɗɟɚɗ ï ʩʪʨʦʢʦʚʳʡ ʣʠʪʝʨʘʣ ʣʠʙʦ ʧʝʨʝʤʝʥʥʘʷ, ʢʦʪʦʨʳʝ 

ʩʩʳʣʘʶʪʩʷ ʥʘ ʩʪʨʦʢʦʚʦʝ ʟʥʘʯʝʥʠʝ. ɺʦ ʚʨʝʤʷ ʢʘʞʜʦʡ ʠʪʝʨʘʮʠʠ ʮʠʢʣʘ 

ʧʝʨʝʤʝʥʥʘʷ ʙʫʜʝʪ ʩʩʳʣʘʪʴʩʷ ʥʘ ʢʦʧʠʶ ʩʠʤʚʦʣʘ ʚ ʩʪʨʦʢʦʚʦʤ ʟʥʘʯʝʥʠʠ, ʥʘʯʠʥʘʷ 

ʩ ʧʝʨʚʦʛʦ ʩʠʤʚʦʣʘ. ɻʦʚʦʨʷʪ, ʯʪʦ ʮʠʢʣ ʚʳʧʦʣʥʷʝʪ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʡ ʧʝʨʝʙʦʨ 

ʩʠʤʚʦʣʦʚ ʚ ʩʪʨʦʢʦʚʦʤ ʟʥʘʯʝʥʠʠ. ɺʦʪ ʧʨʠʤʝʨ: 
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ʇʦ ʘʥʘʣʦʛʠʠ ʩʦ ʩʧʠʩʢʘʤʠ, ʧʨʠ ʪʘʢʦʤ ʦʙʭʦʜʝ ʩʪʨʦʢʠ, ʩʠʤʚʦʣʳ ʚ ʩʪʨʦʢʝ 

ʧʦʤʝʥʷʪʴ ʥʝʣʴʟʷ. 

7.1.2. ʀʥʜʝʢʩʘʮʠʷ 

ɽʱʝ ʦʜʠʥ ʩʧʦʩʦʙ ʧʦʣʫʯʠʪʴ ʜʦʩʪʫʧ ʢ ʦʪʜʝʣʴʥʳʤ ʩʠʤʚʦʣʘʤ ʚ ʩʪʨʦʢʦʚʦʤ 

ʟʥʘʯʝʥʠʠ ʨʝʘʣʠʟʫʝʪʩʷ ʧʨʠ ʧʦʤʦʱʠ ʠʥʜʝʢʩʘ. ʂʘʞʜʳʡ ʩʠʤʚʦʣ ʚ ʩʪʨʦʢʦʚʦʤ 

ʟʥʘʯʝʥʠʠ ʠʤʝʝʪ ʠʥʜʝʢʩ, ʢʦʪʦʨʳʡ ʟʘʜʘʝʪ ʝʛʦ ʧʦʟʠʮʠʶ. ʀʥʜʝʢʩʘʮʠʷ ʥʘʯʠʥʘʝʪʩʷ 

ʩ 0, ʧʦʵʪʦʤʫ ʠʥʜʝʢʩ ʧʝʨʚʦʛʦ ʩʠʤʚʦʣʘ ʨʘʚʥʷʝʪʩʷ 0, ʠʥʜʝʢʩ ʚʪʦʨʦʛʦ ʩʠʤʚʦʣʘ 

ʨʘʚʥʷʝʪʩʷ I ʠ ʪ. ʜ. ʀʥʜʝʢʩ ʧʦʩʣʝʜʥʝʛʦ ʩʠʤʚʦʣʘ ʚ ʩʪʨʦʢʦʚʦʤ ʟʥʘʯʝʥʠʠ ʨʘʚʥʷʝʪʩʷ 

ʢʦʣʠʯʝʩʪʚʫ ʩʠʤʚʦʣʦʚ ʚ ʩʪʨʦʢʦʚʦʤ ʟʥʘʯʝʥʠʠ ʤʠʥʫʩ 1. ʀʥʜʝʢʩ ʤʦʞʥʦ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʢʦʧʠʠ ʦʪʜʝʣʴʥʦʛʦ ʩʠʤʚʦʣʘ ʚ ʩʪʨʦʢʦʚʦʤ ʟʥʘʯʝʥʠʠ: 

 

ʇʨʠ ʦʙʨʘʱʝʥʠʠ ʢ ʩʠʤʚʦʣʫ ʧʦ ʥʝʩʫʱʝʩʪʚʫʶʱʝʤʫ ʠʥʜʝʢʩʫ ʢʘʢ ʠ ʚ ʩʣʫʯʘʝ 

ʩʦ ʩʧʠʩʢʘʤʠ ʧʨʦʠʟʦʡʜʝʪ ʦʰʠʙʢʘ IndexError . 

ʂ ʩʪʨʦʢʘʤ ʧʨʠʤʝʥʠʤʘ ʬʫʥʢʮʠʷ len (  ), ʦʧʝʨʘʮʠʠ ʩʨʝʟʦʚ ʠ ʢʦʥʢʘʪʝʥʘʮʠʠ 

+, ʢʦʪʦʨʘʷ ʚʳʧʦʣʥʷʝʪ ʩʢʣʝʠʚʘʥʠʝ ʩʪʨʦʢ. 

ɺ Python ʜʘʥʥʳʝ ʩʪʨʦʢʦʚʦʛʦ ʪʠʧʘ ʷʚʣʷʶʪʩʷ ʥʝʤʫʪʠʨʫʝʤʳʤʠ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʷʤʠ, ʪ. ʝ. ʧʦʩʣʝ ʩʦʟʜʘʥʠʷ ʠʭ ʥʝʣʴʟʷ ʠʟʤʝʥʠʪʴ. ʇʨʠʤʝʨ: 
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7.1.3. ʇʨʦʚʝʨʢʘ ʩʪʨʦʢʦʚʳʭ ʟʥʘʯʝʥʠʡ ʧʨʠ ʧʦʤʦʱʠ in ʠ not in 

ɺ Python ʦʧʝʨʘʪʦʨ in  ʠʩʧʦʣʴʟʫʝʪʩʷ ʩ ʮʝʣʴʶ ʦʧʨʝʜʝʣʝʥʠʷ, ʩʦʜʝʨʞʠʪʩʷ ʣʠ 

ʦʜʥʦ ʩʪʨʦʢʦʚʦʝ ʟʥʘʯʝʥʠʝ ʚ ʜʨʫʛʦʤ. ɺʦʪ ʦʙʱʠʡ ʬʦʨʤʘʪ ʚʳʨʘʞʝʥʠʷ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʦʧʝʨʘʪʦʨʘ in  ʩ ʜʚʫʤʷ ʩʪʨʦʢʦʚʳʤʠ ʟʥʘʯʝʥʠʷʤʠ: 

ɣɤɢɠɜɠɔɠɗʍəɟɒɩɗɟɚɗʦ in  ɣɤɢɠɜɠɔɠɗʍəɟɒɩɗɟɚɗʧ 

ɣɤɢɠɜɠɔɠɗʍəɟɒɩɗɟɟɗʦ ʠ ɣɤɢɠɜɠɔɠɗʍəɟɒɩɗɟɚɗʧ ʤʦʛʫʪ ʙʳʪʴ ʣʠʙʦ 

ʩʪʨʦʢʦʚʳʤʠ ʣʠʪʝʨʘʣʘʤʠ, ʣʠʙʦ ʧʝʨʝʤʝʥʥʳʤʠ, ʢʦʪʦʨʳʝ ʩʩʳʣʘʶʪʩʷ ʥʘ 

ʩʪʨʦʢʦʚʳʝ ʟʥʘʯʝʥʠʷ. ʕʪʦ ʚʳʨʘʞʝʥʠʝ ʚʦʟʚʨʘʱʘʝʪ ʠʩʪʠʥʫ, ʝʩʣʠ 

ɣɤɢɠɜɠɔɠɗʍəɟɒɩɗɟɚɗʦ ʥʘʡʜʝʥʦ ʚ ɣɤɢɠɜɠɔɠɞ əɟɒɩɗɟɚɚʧ. ʇʨʠʤʝʨ: 

 

ʕʪʦʪ ʬʨʘʛʤʝʥʪ ʢʦʜʘ ʦʧʨʝʜʝʣʷʝʪ, ʩʦʜʝʨʞʠʪ ʣʠ ʩʪʨʦʢʦʚʦʝ ʟʥʘʯʝʥʠʝ 

ʎȠɠɣɗɞɮɖɗɣɱɤ ɣɗɞɮ ɝɗɤ ɟɒəɒɖʎ ʧʦʜʩʪʨʦʢʫ ʎɣɗɞɮʎ.  

7.2. ʉʪʨʦʢʦʚʳʝ ʤʝʪʦʜʳ 

ɺ ʧʨʝʜʳʜʫʱʠʭ ʪʝʤʘʭ ʙʳʣʦ ʨʘʩʩʤʦʪʨʝʥʦ, ʯʪʦ ʤʝʪʦʜ ï ʵʪʦ ʬʫʥʢʮʠʷ, 

ʢʦʪʦʨʘʷ ʧʨʠʥʘʜʣʝʞʠʪ ʦʙʲʝʢʪʫ ʠ ʚʳʧʦʣʥʷʝʪ ʥʝʢʦʪʦʨʫʶ ʦʧʝʨʘʮʠʶ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʵʪʦʛʦ ʦʙʲʝʢʪʘ. ʆʙʲʝʢʪʳ ʩʪʨʦʢʦʚʦʛʦ ʪʠʧʘ ʚ Python ʠʤʝʶʪ 
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ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʤʝʪʦʜʳ. ɺ ʵʪʦʡ ʪʝʤʝʝ ʤʳ ʨʘʩʩʤʦʪʨʠʤ ʥʝʩʢʦʣʴʢʦ ʩʪʨʦʢʦʚʳʭ 

ʤʝʪʦʜʦʚ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʩʣʝʜʫʶʱʠʭ ʪʠʧʦʚ ʦʧʝʨʘʮʠʡ: 

ǅ ʧʨʦʚʝʨʢʘ ʩʪʨʦʢʦʚʳʭ ʟʥʘʯʝʥʠʡ; 

ǅ ʚʳʧʦʣʥʝʥʠʝ ʨʘʟʣʠʯʥʳʭ ʤʦʜʠʬʠʢʘʮʠʡ; 

ǅ ʧʦʠʩʢ ʧʦʜʩʪʨʦʢ ʠ ʟʘʤʝʥʘ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ ʩʠʤʚʦʣʦʚ. 

7.2.1. ʄʝʪʦʜʳ ʧʨʦʚʝʨʢʠ ʩʪʨʦʢʦʚʳʭ ʟʥʘʯʝʥʠʡ 

ʉʪʨʦʢʦʚʳʝ ʤʝʪʦʜʳ, ʧʝʨʝʯʠʩʣʝʥʥʳʝ ʚ ʪʘʙʣ. 7.1, ʧʨʦʚʝʨʷʶʪ ʩʪʨʦʢʦʚʦʝ 

ʟʥʘʯʝʥʠʝ ʚ ʦʪʥʦʰʝʥʠʠ ʦʧʨʝʜʝʣʝʥʥʳʭ ʩʚʦʡʩʪʚ. ʅʘʧʨʠʤʝʨ, ʤʝʪʦʜ isdigit (  )  

ʚʦʟʚʨʘʱʘʝʪ ʠʩʪʠʥʫ, ʝʩʣʠ ʩʪʨʦʢʦʚʦʝ ʟʥʘʯʝʥʠʝ ʩʦʜʝʨʞʠʪ ʪʦʣʴʢʦ ʮʠʬʨʳ. ɺ 

ʧʨʦʪʠʚʥʦʤ ʩʣʫʯʘʝ ʦʥ ʚʦʟʚʨʘʱʘʝʪ ʣʦʞʴ. ʇʨʠʤʝʨ: 

 

 

ʊʘʙʣʠʮʘ 7.1 ï ʄʝʪʦʜʳ ʩʪʨʦʢ ʜʣʷ ʧʨʦʚʝʨʢʠ ʟʥʘʯʝʥʠʡ 

ʄʝʪʦʜ ʆʧʠʩʘʥʠʝ 

isalnum( )  ɺʦʟʚʨʘʱʘʝʪ ʠʩʪʠʥʫ, ʝʩʣʠ ʩʪʨʦʢʦʚʦʝ ʟʥʘʯʝʥʠʝ ʩʦʜʝʨʞʠʪ ʪʦʣʴʢʦ ʙʫʢʚʳ 

ʘʣʬʘʚʠʪʘ ʠʣʠ ʮʠʬʨʳ ʠ ʠʤʝʝʪ ʧʦ ʢʨʘʡʥʝʡ ʤʝʨʝ ʦʜʠʥ ʩʠʤʚʦʣ. ɺ ʧʨʦʪʠʚʥʦʤ 

ʩʣʫʯʘʝ ʚʦʟʚʨʘʱʘʝʪ ʣʦʞʴ 

isalpha()  ɺʦʟʚʨʘʱʘʝʪ ʠʩʪʠʥʫ, ʝʩʣʠ ʩʪʨʦʢʦʚʦʝ ʟʥʘʯʝʥʠʝ ʩʦʜʝʨʞʠʪ ʪʦʣʴʢʦ ʙʫʢʚʳ 

ʘʣʬʘʚʠʪʘ ʠ ʠʤʝʝʪ ʧʦ ʢʨʘʡʥʝʡ ʤʝʨʝ ʦʜʠʥ ʩʠʤʚʦʣ. ɺ ʧʨʦʪʠʚʥʦʤ ʩʣʫʯʘʝ 

ʚʦʟʚʨʘʱʘʝʪ ʣʦʞʴ 

isdigit()  ɺʦʟʚʨʘʱʘʝʪ ʠʩʪʠʥʫ, ʝʩʣʠ ʩʪʨʦʢʦʚʦʝ ʟʥʘʯʝʥʠʝ ʩʦʜʝʨʞʠʪ ʪʦʣʴʢʦ ʮʠʬʨʳ ʠ 

ʠʤʝʝʪ ʧʦ ʢʨʘʡʥʝʡ ʤʝʨʝ ʦʜʠʥ ʩʠʤʚʦʣ. ɺ ʧʨʦʪʠʚʥʦʤ ʩʣʫʯʘʝ ʚʦʟʚʨʘʱʘʝʪ ʣʦʞʴ 

islower()  ɺʦʟʚʨʘʱʘʝʪ ʠʩʪʠʥʫ, ʝʩʣʠ ʚʩʝ ʙʫʢʚʳ ʘʣʬʘʚʠʪʘ ʚ ʩʪʨʦʢʦʚʦʤ ʟʥʘʯʝʥʠʠ 

ʥʘʭʦʜʷʪʩʷ ʚ ʥʠʞʥʝʤ ʨʝʛʠʩʪʨʝ, ʠ ʩʪʨʦʢʦʚʘʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʩʦʜʝʨʞʠʪ ʧʦ 

ʢʨʘʡʥʝʡ ʤʝʨʝ ʦʜʥʫ ʙʫʢʚʫ ʘʣʬʘʚʠʪʘ. ɺ ʧʨʦʪʠʚʥʦʤ ʩʣʫʯʘʝ ʚʦʟʚʨʘʱʘʝʪ ʣʦʞʴ 

isspace()  ɺʦʟʚʨʘʱʘʝʪ ʠʩʪʠʥʫ, ʝʩʣʠ ʩʪʨʦʢʦʚʦʝ ʟʥʘʯʝʥʠʝ ʩʦʜʝʨʞʠʪ ʪʦʣʴʢʦ ʧʨʦʙʝʣʴʥʳʝ 

ʩʠʤʚʦʣʳ ʠ ʠʤʝʝʪ ʧʦ ʢʨʘʡʥʝʡ ʤʝʨʝ ʦʜʠʥ ʩʠʤʚʦʣ. ɺ ʧʨʦʪʠʚʥʦʤ ʩʣʫʯʘʝ 

ʚʦʟʚʨʘʱʘʝʪ ʣʦʞʴ. (ʇʨʦʙʝʣʴʥʳʤʠ ʩʠʤʚʦʣʘʤʠ ʷʚʣʷʶʪʩʷ ʧʨʦʙʝʣʳ, ʩʠʤʚʦʣʳ 

ʥʦʚʦʡ ʩʪʨʦʢʠ (\ n) ʠ ʩʠʤʚʦʣʳ ʪʘʙʫʣʷʮʠʠ (\ t ).) 

isupper()  ɺʦʟʚʨʘʱʘʝʪ ʠʩʪʠʥʫ, ʝʩʣʠ ʚʩʝ ʙʫʢʚʳ ʘʣʬʘʚʠʪʘ ʚ ʩʪʨʦʢʦʚʦʤ ʟʥʘʯʝʥʠʠ 

ʥʘʭʦʜʷʪʩʷ ʚ ʚʝʨʭʥʝʤ ʨʝʛʠʩʪʨʝ, ʠ ʩʪʨʦʢʦʚʘʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʩʦʜʝʨʞʠʪ 

ʧʦ ʢʨʘʡʥʝʡ ʤʝʨʝ ʦʜʥʫ ʙʫʢʚʫ ʘʣʬʘʚʠʪʘ. ɺ ʧʨʦʪʠʚʥʦʤ ʩʣʫʯʘʝ ʚʦʟʚʨʘʱʘʝʪ 

ʣʦʞʴ 
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7.2.2. ʄʝʪʦʜʳ ʤʦʜʠʬʠʢʘʮʠʠ ʩʪʨʦʢʦʚʳʭ ʟʥʘʯʝʥʠʡ 

ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ ʯʪʦ ʩʪʨʦʢʦʚʳʝ ʜʘʥʥʳʝ ʷʚʣʷʶʪʩʷ ʥʝʤʫʪʠʨʫʝʤʳʤʠ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʷʤʠ, ʪ. ʝ. ʠʭ ʥʝʣʴʟʷ ʠʟʤʝʥʠʪʴ, ʦʥʠ ʠʤʝʶʪ ʤʥʦʛʦ ʤʝʪʦʜʦʚ, 

ʢʦʪʦʨʳʝ ʚʦʟʚʨʘʱʘʶʪ ʠʭ ʚʠʜʦʠʟʤʝʥʝʥʥʳʝ ʚʝʨʩʠʠ. ɺ ʪʘʙʣ. 7.2 ʧʨʝʜʩʪʘʚʣʝʥʦ 

ʥʝʩʢʦʣʴʢʦ ʪʘʢʠʭ ʤʝʪʦʜʦʚ. 

ʊʘʙʣʠʮʘ 7.2 ï ʄʝʪʦʜʳ ʤʦʜʠʬʠʢʘʮʠʠ ʩʪʨʦʢʦʚʦʛʦ ʟʥʘʯʝʥʠʷ 

ʄʝʪʦʜ ʆʧʠʩʘʥʠʝ 

lower ()  ɺʦʟʚʨʘʱʘʝʪ ʢʦʧʠʶ ʩʪʨʦʢʦʚʦʛʦ ʟʥʘʯʝʥʠʷ, ʚ ʢʦʪʦʨʦʤ ʚʩʝ ʙʫʢʚʳ 

ʧʨʝʦʙʨʘʟʦʚʘʥʳ ʚ ʥʠʞʥʠʡ ʨʝʛʠʩʪʨ. ʃʶʙʦʡ ʩʠʤʚʦʣ, ʢʦʪʦʨʳʡ ʫʞʝ 

ʥʘʭʦʜʠʪʩʷ ʚ ʥʠʞʥʝʤ ʨʝʛʠʩʪʨʝ ʠʣʠ ʥʝ ʷʚʣʷʝʪʩʷ ʙʫʢʚʦʡ ʘʣʬʘʚʠʪʘ, 

ʦʩʪʘʝʪʩʷ ʙʝʟ ʠʟʤʝʥʝʥʠʷ 

lstrip( )  ɺʦʟʚʨʘʱʘʝʪ ʢʦʧʠʶ ʩʪʨʦʢʦʚʦʛʦ ʟʥʘʯʝʥʠʷ, ʚ ʢʦʪʦʨʦʤ ʚʩʝ ʚʝʜʫʱʠʝ 

ʧʨʦʙʝʣʴʥʳʝ ʩʠʤʚʦʣʳ ʫʜʘʣʝʥʳ. ɺʝʜʫʱʠʤʠ ʧʨʦʙʝʣʴʥʳʤʠ ʩʠʤʚʦʣʘʤʠ 

ʷʚʣʷʶʪʩʷ ʧʨʦʙʝʣʳ, ʩʠʤʚʦʣʳ ʥʦʚʦʡ ʩʪʨʦʢʠ (\n) ʠ ʩʠʤʚʦʣʳ ʪʘʙʫʣʷʮʠʠ 

(\t), ʢʦʪʦʨʳʝ ʧʦʷʚʣʷʶʪʩʷ ʚ ʥʘʯʘʣʝ ʩʪʨʦʢʦʚʦʛʦ ʟʥʘʯʝʥʠʷ 

lstrip( ɣɚɞɔɠɝƾ ɸʨʛʫʤʝʥʪʦʤ ʩʠʤʚʦʣ ʷʚʣʷʝʪʩʷ ʩʪʨʦʢʦʚʦʝ ʟʥʘʯʝʥʠʝ, ʩʦʜʝʨʞʘʱʝʝ ʩʠʤʚʦʣ. 
ɺʦʟʚʨʘʱʘʝʪ ʢʦʧʠʶ ʩʪʨʦʢʦʚʦʛʦ ʟʥʘʯʝʥʠʷ, ʚ ʢʦʪʦʨʦʤ ʫʜʘʣʝʥʳ ʚʩʝ 

ʵʢʟʝʤʧʣʷʨʳ ʩʠʤʚʦʣʘ, ʧʦʷʚʣʷʶʱʠʝʩʷ ʚ ʥʘʯʘʣʝ ʩʪʨʦʢʦʚʦʛʦ ʟʥʘʯʝʥʠʷ 

rstrip ()  ɺʦʟʚʨʘʱʘʝʪ ʢʦʧʠʶ ʩʪʨʦʢʦʚʦʛʦ ʟʥʘʯʝʥʠʷ, ʚ ʢʦʪʦʨʦʤ ʚʩʝ ʟʘʤʳʢʘʶʱʠʝ 

ʧʨʦʙʝʣʴʥʳʝ ʩʠʤʚʦʣʳ ʫʜʘʣʝʥʳ. ɿʘʤʳʢʘʶʱʠʤʠ ʧʨʦʙʝʣʴʥʳʤʠ 

ʩʠʤʚʦʣʘʤʠ ʷʚʣʷʶʪʩʷ ʧʨʦʙʝʣʳ, ʩʠʤʚʦʣʳ ʥʦʚʦʡ ʩʪʨʦʢʠ (\n) ʠ ʩʠʤʚʦʣʳ 

ʪʘʙʫʣʷʮʠʠ (\t), ʢʦʪʦʨʳʝ ʧʦʷʚʣʷʶʪʩʷ ʚ ʢʦʥʮʝ 

ʩʪʨʦʢʦʚʦʛʦ ʟʥʘʯʝʥʠʷ 

rstrip( ɣɚɞɔɠɝƾ ɸʨʛʫʤʝʥʪʦʤ ʩʠʤʚʦʣ ʷʚʣʷʝʪʩʷ ʩʪʨʦʢʦʚʦʝ ʟʥʘʯʝʥʠʝ, ʩʦʜʝʨʞʘʱʝʝ ʩʠʤʚʦʣ. 
ɺʦʟʚʨʘʱʘʝʪ ʢʦʧʠʶ ʩʪʨʦʢʦʚʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ, ʚ ʢʦʪʦʨʦʡ ʫʜʘʣʝʥʳ 

ʚʩʝ ʵʢʟʝʤʧʣʷʨʳ ʩʠʤʚʦʣʘ, ʧʦʷʚʣʷʶʱʠʝʩʷ ʚ ʢʦʥʮʝ ʩʪʨʦʢʦʚʦʛʦ ʟʥʘʯʝʥʠʷ 

strip()  ɺʦʟʚʨʘʱʘʝʪ ʢʦʧʠʶ ʩʪʨʦʢʦʚʦʛʦ ʟʥʘʯʝʥʠʷ, ʚ ʢʦʪʦʨʦʤ ʫʜʘʣʝʥʳ ʚʩʝ 

ʚʝʜʫʱʠʝ ʠ ʟʘʤʳʢʘʶʱʠʝ ʧʨʦʙʝʣʴʥʳʝ ʩʠʤʚʦʣʳ 

strip (ɣɚɞɔɠɝƾ ɺʦʟʚʨʘʱʘʝʪ ʢʦʧʠʶ ʩʪʨʦʢʦʚʦʛʦ ʟʥʘʯʝʥʠʷ, ʚ ʢʦʪʦʨʦʤ ʫʜʘʣʝʥʳ ʚʩʝ 

ʵʢʟʝʤʧʣʷʨʳ ʩʠʤʚʦʣʘ, ʧʦʷʚʣʷʶʱʠʝʩʷ ʚ ʥʘʯʘʣʝ ʠ ʢʦʥʮʝ ʩʪʨʦʢʦʚʦʛʦ 

ʟʥʘʯʝʥʠʷ 

upper()  ɺʦʟʚʨʘʱʘʝʪ ʢʦʧʠʶ ʩʪʨʦʢʦʚʦʛʦ ʟʥʘʯʝʥʠʷ, ʚ ʢʦʪʦʨʦʤ ʚʩʝ ʙʫʢʚʳ 

ʧʨʝʦʙʨʘʟʦʚʘʥʳ ʚ ʚʝʨʭʥʠʡ ʨʝʛʠʩʪʨ. ʃʶʙʦʡ ʩʠʤʚʦʣ, ʢʦʪʦʨʳʡ ʫʞʝ 

ʥʘʭʦʜʠʪʩʷ ʚ ʚʝʨʭʥʝʤ ʨʝʛʠʩʪʨʝ ʠʣʠ ʥʝ ʷʚʣʷʝʪʩʷ ʙʫʢʚʦʡ ʘʣʬʘʚʠʪʘ, 

ʦʩʪʘʝʪʩʷ ʙʝʟ ʠʟʤʝʥʝʥʠʷ 
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7.2.3. ʇʦʠʩʢ ʠ ʟʘʤʝʥʘ 

ʇʨʦʛʨʘʤʤʘʤ ʦʯʝʥʴ ʯʘʩʪʦ ʪʨʝʙʫʝʪʩʷ ʚʳʧʦʣʥʷʪʴ ʧʦʠʩʢ ʧʦʜʩʪʨʦʢ ʠʣʠ 

ʩʪʨʦʢʦʚʳʭ ʜʘʥʥʳʭ, ʢʦʪʦʨʳʝ ʧʦʷʚʣʷʶʪʩʷ ʚʥʫʪʨʠ ʜʨʫʛʠʭ ʩʪʨʦʢʦʚʳʭ ʜʘʥʥʳʭ. 

ʅʘʧʨʠʤʝʨ, ʧʨʝʜʧʦʣʦʞʠʤ, ʯʪʦ ʚʳ ʦʪʢʨʳʣʠ ʜʦʢʫʤʝʥʪ ʚ ʩʚʦʝʤ ʪʝʢʩʪʦʚʦʤ 

ʨʝʜʘʢʪʦʨʝ, ʠ ʚʘʤ ʥʫʞʥʦ ʦʪʳʩʢʘʪʴ ʩʣʦʚʦ, ʢʦʪʦʨʦʝ ʛʜʝ-ʪʦ ʚ ʥʝʤ ʥʘʭʦʜʠʪʩʷ. 

ʀʩʢʦʤʦʝ ʚʘʤʠ ʩʣʦʚʦ ʷʚʣʷʝʪʩʷ ʧʦʜʩʪʨʦʢʦʡ, ʢʦʪʦʨʘʷ ʧʦʷʚʣʷʝʪʩʷ ʚʥʫʪʨʠ ʙʦʣʝʝ 

ʢʨʫʧʥʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʩʠʤʚʦʣʦʚ, ʪ. ʝ. ʜʦʢʫʤʝʥʪʝ. 

ɺ ʪʘʙʣ. 7.3 ʧʝʨʝʯʠʩʣʝʥʳ ʥʝʢʦʪʦʨʳʝ ʩʪʨʦʢʦʚʳʝ ʤʝʪʦʜʳ Python, ʢʦʪʦʨʳʝ 

ʚʳʧʦʣʥʷʶʪ ʧʦʠʩʢ ʧʦʜʩʪʨʦʢ, ʘ ʪʘʢʞʝ ʤʝʪʦʜ, ʢʦʪʦʨʳʡ ʟʘʤʝʥʷʝʪ ʥʘʡʜʝʥʥʳʝ 

ʧʦʜʩʪʨʦʢʠ ʜʨʫʛʦʡ ʧʦʜʩʪʨʦʢʦʡ. 

ʊʘʙʣʠʮʘ 7.3 ï ʄʝʪʦʜʳ ʧʦʠʩʢʘ ʠ ʟʘʤʝʥʳ 

ʄʝʪʦʜ ʆʧʠʩʘʥʠʝ 
endswith ƽɡɠɖɣɤɢɠɜɒƾ ɸʨʛʫʤʝʥʪ ʧʦʜʩʪʨʦʢʘ ï ɻ ʪʦ ʩʪʨʦʢʦʚʦʝ ʟʥʘʯʝʥʠʝ. ʄʝʪʦʜ ʚʦʟʚʨʘʱʘʝʪ 

ʠʩʪʠʥʫ, ʝʩʣʠ ʩʪʨʦʢʦʚʦʝ ʟʥʘʯʝʥʠʝ ʟʘʢʘʥʯʠʚʘʝʪʩʷ ʧʦʜʩʪʨʦʢʦʡ 
find (ɡɠɖɣɤɢɠɜɒƾ ɸʨʛʫʤʝʥʪ ʧʦʜʩʪʨʦʢʘ ï ɻ ʪʦ ʩʪʨʦʢʦʚʦʝ ʟʥʘʯʝʥʠʝ. ʄʝʪʦʜ ʚʦʟʚʨʘʱʘʝʪ 

ʥʘʠʤʝʥʴʰʠʡ ʠʥʜʝʢʩ ʚ ʩʪʨʦʢʦʚʦʤ ʟʥʘʯʝʥʠʠ, ʛʜʝ ʥʘʡʜʝʥʘ 

ʧʦʜʩʪʨʦʢʘ. ɽʩʣʠ ʧʦʜʩʪʨʦʢʘ ʥʝ ʥʘʡʜʝʥʘ, ʤʝʪʦʜ ʚʦʟʚʨʘʱʘʝʪ -1 
replace ƽɣɤɒɢɠɗƗ ɟɠɔɠɗƾ ɸʨʛʫʤʝʥʪʳ ʩʪʘʨʦʝ ʠ ʥʦʚʦʝ ï ʵʪʦ ʩʪʨʦʢʦʚʳʝ ʟʥʘʯʝʥʠʷ. ʄʝʪʦʜ 

ʚʦʟʚʨʘʱʘʝʪ ʢʦʧʠʶ ʩʪʨʦʢʦʚʦʛʦ ʟʥʘʯʝʥʠʷ, ʚ ʢʦʪʦʨʦʤ ʚʩʝ 

ʵʢʟʝʤʧʣʷʨʳ ʩʪʘʨʳʭ ʧʦʜʩʪʨʦʢ ʟʘʤʝʥʝʥʳ ʥʦʚʳʤʠ ʧʦʜʩʪʨʦʢʘʤʠ 
startswith ƽɡɠɖɣɤɢɠɜɒƾ ɸʨʛʫʤʝʥʪ ʧʦʜʩʪʨʦʢʘ ï ɻ ʪʦ ʩʪʨʦʢʦʚʦʝ ʟʥʘʯʝʥʠʝ. ʄʝʪʦʜ ʚʦʟʚʨʘʱʘʝʪ 

ʠʩʪʠʥʫ, ʝʩʣʠ ʩʪʨʦʢʦʚʦʝ ʟʥʘʯʝʥʠʝ ʥʘʯʠʥʘʝʪʩʷ ʩ ʧʦʜʩʪʨʦʢʠ 
count( ɡɠɖɣɤɢɠɜɒ)  ʇʦʜʩʯʠʪʳʚʘʝʪ ʢʦʣʠʯʝʩʪʚʦ ʚʭʦʞʜʝʥʠʡ ɡɠɖɣɤɢɠɜɒ ʚ ʪʝʢʫʱʝʡ 

ʩʪʨʦʢʝ 
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ʄʝʪʦʜ find (  )  ʦʪʳʩʢʠʚʘʝʪ ʟʘʜʘʥʥʫʶ ʧʦʜʩʪʨʦʢʫ ʚ ʩʪʨʦʢʦʚʦʤ ʟʥʘʯʝʥʠʠ ʠ 

ʚʦʟʚʨʘʱʘʝʪ ʥʘʠʤʝʥʴʰʫʶ ʠʥʜʝʢʩʥʫʶ ʧʦʟʠʮʠʶ ʧʦʜʩʪʨʦʢʠ, ʝʩʣʠ ʦʥʘ ʥʘʡʜʝʥʘ. 

ɽʩʣʠ ʧʦʜʩʪʨʦʢʘ ʥʝ ʥʘʡʜʝʥʘ, ʤʝʪʦʜ ʚʦʟʚʨʘʱʘʝʪ - 1. ʇʨʠʤʝʨ: 

 

 

7.2.4. ʈʘʟʙʠʝʥʠʝ ʩʪʨʦʢʦʚʦʛʦ ʟʥʘʯʝʥʠʷ 

ʉʪʨʦʢʦʚʳʝ ʟʥʘʯʝʥʠʷ ʚ Python ʠʤʝʶʪ ʤʝʪʦʜ split (  ), ʢʦʪʦʨʳʡ 

ʚʦʟʚʨʘʱʘʝʪ ʩʧʠʩʦʢ, ʩʦʜʝʨʞʘʱʠʡ ʩʣʦʚʘ ʚ ʩʪʨʦʢʦʚʦʤ ʟʥʘʯʝʥʠʠ. ɺ ʧʨʦʛʨʘʤʤʝ 

ʧʨʠʚʝʜʝʥ ʧʨʠʤʝʨ: 

 


