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ʀʩʘʝʚʘ ɻ.ʅ., ʃʦʛʘʯʸʚʘ ʅ.ɺ., ʉʪʨʝʥʘʣʶʢ ʖ.ɺ. ʇʨʘʢʪʠʢʫʤ ʧʦ ʢʫʨʩʫ çʗʟʳʢʠ 
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ɸ. ɸ. ʃʝʦʥʦʚʘ , 2023. ï 108ʩ. 
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ʋʯʝʙʥʦʝ ʧʦʩʦʙʠʝ ʧʨʝʜʥʘʟʥʘʯʝʥʦ ʜʣʷ ʟʘʢʨʝʧʣʝʥʠʷ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʟʥʘʥʠʡ, 

ʧʦʣʫʯʝʥʥʳʭ ʚ ʭʦʜʝ ʣʝʢʮʠʡ ʠ ʧʦʣʫʯʝʥʠʷ ʧʨʘʢʪʠʯʝʩʢʠʭ ʥʘʚʳʢʦʚ ʨʝʰʝʥʠʷ ʟʘʜʘʯ 

ʩ ʧʦʤʦʱʴʶ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʩʠʩʪʝʤ (ɺʉ) ʩʪʫʜʝʥʪʘʤ, ʦʙʫʯʘʶʱʠʤʩ ̫ ʧʦ 

ʧʨʦʛʨʘʤʤʝ ʙʘʢʘʣʘʚʨʠʘʪʘ ʩʣʝʜʫʶʱʠʭ ʩʧʝʮʠʘʣʴʥʦʩʪʝʡ 09.03.03 çʇʨʠʢʣʘʜʥʘʷ 

ʠʥʬʦʨʤʘʪʠʢʘè, 09.03.02 çʀʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ ʠ ʪʝʭʥʦʣʦʛʠʠè, 27.03.04 

çʋʧʨʘʚʣʝʥʠʝ ʚ ʪʝʭʥʠʯʝʩʢʠʭ ʩʠʩʪʝʤʘʭè. 

ʇʨʘʢʪʠʢʫʤ ʚʢʣʶʯʘʝʪ ʚʦʩʝʤʴ ʨʘʙʦʪ, ʧʦʟʚʦʣʷʶʱʠʭ ʧʦʥʷʪʴ ʦʩʥʦʚʥʳʝ 

ʧʦʜʭʦʜʳ ʠ ʧʨʠʸʤʳ ʚ ʥʘʧʠʩʘʥʠʠ ʘʣʛʦʨʠʪʤʦʚ ʨʝʰʝʥʠʷ ʟʘʜʘʯ ʥʘ ʷʟʳʢʘʭ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʚʳʩʦʢʦʛʦ ʫʨʦʚʥʷ (ʗʇ ɺʋ). ɺ ʢʘʯʝʩʪʚʝ ʙʘʟʦʚʭr, ʚʳʙʨʘʥʳ 

ʷʟʳʢʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʉ/ʉ++. ʇʦʩʦʙʠʝ ʩʦʩʪʘʚʣʝʥʦ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ 

ʩʪʫʜʝʥʪʳ ʩʥʘʯʘʣʘ ʧʦʟʥʘʢʦʤʠʣʠʩʴ ʩ ʧʘʨʘʜʠʛʤʦʡ ʩʪʨʫʢʪʫʨʥʦʛʦ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ, ʧʦʵʪʦʤʫ ʧʨʦʛʨʘʤʤʥʳʝ ʢʦʜʳ ʦʨʠʝʥʪʠʨʦʚʘʥʳ ʥʘ ʣʝʢʩʠʢʫ 

ʷʟʳʢʘ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʉ, ʘ ʟʘʪʝʤ, ʧʦʩʣʝ ʦʩʚʦʝʥʠʷ ʧʨʘʢʪʠʯʝʩʢʠʭ ʨʘʙʦʪ 

ʜʘʥʥʦʛʦ ʧʦʩʦʙʠʷ, ʧʝʨʝʰʣʠ ʢ ʢʦʜʠʨʦʚʘʥʠʶ ʨʝʰʝʥʠʡ ʟʘʜʘʯ ʚ ʨʘʤʢʘʭ 

ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʤʦʜʝʣʠ ʆʆʇ ʠ ʙʦʣʝʝ ʜʝʪʘʣʴʥʦʤʫ ʠʟʫʯʝʥʠʶ ʗʇ ʉ++. 

ʇʦʩʦʙʠʝ ʩʦʩʪʘʚʣʝʥʦ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʨʝʙʦʚʘʥʠʷʤʠ ʬʝʜʝʨʘʣʴʥʦʛʦ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʩʪʘʥʜʘʨʪʘ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ (ʌɻʆʉ 

ɺʆ) ʜʣʷ ʫʢʘʟʘʥʥʳʭ ʩʧʝʮʠʘʣʴʥʦʩʪʝʡ, ʘ ʪʘʢʞʝ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʦ ʧʨʠ 

ʧʦʜʛʦʪʦʚʢʝ ʩʪʫʜʝʥʪʦʚ ʜʨʫʛʠʭ ʥʘʧʨʘʚʣʝʥʠʡ ʙʘʢʘʣʘʚʨʠʘʪʘ, ʪʘʢʠʭ ʢʘʢ: 10.03.01 

çʀʥʬʦʨʤʘʮʠʦʥʥʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴè, 01.03.02 çʇʨʠʢʣʘʜʥʘʷ ʤʘʪʝʤʘʪʠʢʘ ʠ 

ʠʥʬʦʨʤʘʪʠʢʘè, 09.03.04 çʇʨʦʛʨʘʤʤʥʘʷ ʠʥʞʝʥʝʨʠʷè ʧʨʠ ʠʟʫʯʝʥʠʠ ʜʠʩʮʠʧʣʠʥ, 

ʩʚʷʟʘʥʥʳʭ ʩ ʧʦʩʪʨʦʝʥʠʝʤ ʘʣʛʦʨʠʪʤʦʚ ʨʝʰʝʥʠ ̫ʟʘʜʘʯ ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʩʠʩʪʝʤʘʭ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʥʘ ʗʇ ɺʋ. 

É ʊʋ, 2023 

É ʀʩʘʝʚʘ ɻ.ʅ.,  

ʃʦʛʘʯʸʚʘ ʅ.ɺ., 

ʉʪʨʝʥʘʣʶʢ ʖ.ɺ., 2023 
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ʉʇʀʉʆʂ ʉʆʂʈɸʑɽʅʀʁ 

ɹɼ ï ʙʘʟʘ ʜʘʥʥʳʭ 

ɺʉ ï ʚʳʯʠʩʣʠʪʝʣʴʥʘʷ ʩʠʩʪʝʤʘ 

ʀʊ ï ʠʥʬʦʨʤʘʮʠʦʥʥr ʝ ʪʝʭʥʦʣʦʛʠʠ 

ʅʆɼ ï ʥʘʠʤʝʥʴʰʠʡ ʦʙʱʠʡ ʜʝʣʠʪʝʣʴ 

ʅʆʋ ï ʥʘʮʠʦʥʘʣʴʥʳʡ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ 

ʆɿʋ ï ʦʧʝʨʘʪʠʚʥʦʝ ʟʘʧʦʤʠʥʘʶʱʝʝ ʫʩʪʨʦʡʩʪʚʦ 

ʆʆʇ ï ʦʙʲʝʢʪʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ 

ʆʉ ï ʦʧʝʨʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ 

ʇʂ ï ʧʝʨʩʦʥʘʣʴʥʳʡ ʢʦʤʧʴʶʪʝʨ 

ʇʆ ï ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ 

ʕɺʄ ï ʵʣʝʢʪʨʦʥʥʦ-ʚʳʯʠʩʣʠʪʝʣʴʥʘʷ ʤʘʰʠʥʘ 

ʕʆʈ ï ʵʣʝʢʪʨʦʥʥʳʡ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʡ ʨʝʩʫʨʩ 

ʗʇ ɺʋ ï ʷʟʳʢ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʚʳʩʦʢʦʛʦ ʫʨʦʚʥʷ 

ASCII - American standard code for information interchange 

IBM - International Business Machines 

IDE- Integrated Development Environment  

ISO - International Organization for Standardization ïʄʝʞʜʫʥʘʨʦʜʥʘʷ 

ʦʨʛʘʥʠʟʘʮʠʷ ʧʦ ʩʪʘʥʜʘʨʪʠʟʘʮʠʠ 
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ɺɺɽɼɽʅʀɽ 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʬʝʨʘ ʜʝʷʪʝʣʴʥʦʩʪʠ ʯʝʣʦʚʝʯʝʩʪʚʘ 

ʧʦʩʪʝʧʝʥʥʦ ʧʝʨʝʭʦʜʠʪ ʚ ʮʠʬʨʦʚʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ, ʧʦʵʪʦʤʫ ʫʤʝʥʠʝ 

ʧʦʥʠʤʘʪʴ ʷʟʳʢ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʩʠʩʪʝʤʳ (ɺʉ) ʷʚʣʷʝʪʩʷ ʦʯʝʥʴ 

ʚʘʞʥʤr ʘʩʧʝʢʪʦʤ ʚ ʦʙʫʯʝʥʠʠ ʩʦʚʨʝʤʝʥʥʦʡ ʤʦʣʦʜʸʞʠ; ʢʨʦʤʝ ʪʦʛʦ, 

ʪʝʤʧ ʞʠʟʥʠ ʟʘʜʘʸʪ ʚʝʢʪʦʨ ʵʬʬʝʢʪʠʚʥʦʛʦ ʨʝʰʝʥʠʷ ʟʘʜʘʯ 

ʦʙʲʝʢʪʠʚʥʦʛʦ ʤʠʨʘ, ʯʪʦ ʙʝʟ ʕɺʄ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝʦʩʫʱʝʩʪʚʠʤʦ. 

ɻʣʘʚʥʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʧʨʠ ʨʝʰʝʥʠʠ ʧʨʠʢʣʘʜʥʳʭ ʟʘʜʘʯ ʥʘ 

ʕɺʄ ʷʚʣʷʶʪʩʷ ʩʦʚʨʝʤʝʥʥʳʝ ʷʟʳʢʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ, ʢʦʣʠʯʝʩʪʚʦ 

ʢʦʪʦʨʳʭ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʧʨʝʚʳʰʘʝʪ ʮʠʬʨʫ ʚʦʩʝʤʴ ʩ ʧʦʣʦʚʠʥʦʡ 

ʪʳʩʷʯ [8]. 

ʉʦʛʣʘʩʥʦ ʦʩʥʦʚʥʳʤ ʢʦʤʧʝʪʝʥʮʠʷʤ, ʦʧʨʝʜʝʣʸʥʥʳʤ ʧʨʠ 

ʧʦʜʛʦʪʦʚʢʝ ʙʘʢʘʣʘʚʨʦʚ ʧʦ ʥʘʧʨʘʚʣʝʥʠʷʤ ʀʊ-ʩʧʝʮʠʘʣʴʥʦʩʪʝʡ - ʚ 

ʨʘʤʢʘʭ ʢʫʨʩʘ çʗʟʳʢʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷè, ʦʙʫʯʘʝʤʳʝ ʜʦʣʞʥʳ 

ʦʩʚʦʠʪʴ ʙʘʟʦʚʳʝ ʵʣʝʤʝʥʪʳ ʷʟʳʢʦʚ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʚʳʩʦʢʦʛʦ 

ʫʨʦʚʥʷ(ʗʇ ɺʋ), ʧʦʟʥʘʢʦʤʠʪʴʩʷ ʩ ʩʦʚʨʝʤʝʥʥʳʤʠ ʩʠʩʪʝʤʘʤʠ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ, ʫʤʝʪʴ ʚʳʙʠʨʘʪʴ ʗʇ ɺʋ ʠ ʩʨʝʜ r

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʜʣʷ ʨʝʰʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʳʭ ʟʘʜʘʯ ʚ ʧʨʠʢʣʘʜʥʳʭ 

ʦʙʣʘʩʪʷʭ. 

ʎʝʣʴ ʜʘʥʥʦʛʦ ʧʦʩʦʙʠʷ ï ʧʦʤʦʯʴ ʦʙʫʯʘʝʤʳʤ ʧʦʣʫʯʠʪʴ 

ʵʣʝʤʝʥʪʘʨʥʳʝ ʥʘʚʳʢʠ ʨʝʰʝʥʠʷ ʧʨʠʢʣʘʜʥʳʭ ʟʘʜʘʯ ʚ ʩʨʝʜʝ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʠ ʧʦʩʪʝʧʝʥʥʦ ʧʝʨʝʡʪʠ ʦʪ ʤʝʪʦʜʦʚ ʠ ʧʦʜʭʦʜʦʚ 

ʩʪʨʫʢʪʫʨʥʦʡ ʧʘʨʘʜʠʛʤʳ (ʦʩʥʦʚʘʥʥʦʡ ʥʘ ʘʣʛʦʨʠʪʤʠʯʝʩʢʠʭ 

ʩʪʨʫʢʪʫʨʘʭ ʠ ʧʨʠʥʮʠʧʝ ʜʝʢʦʤʧʦʟʠʮʠʠ ʢʦʜʘ), ʢ ʙʦʣʝʝ ʩʣʦʞʥʳʤ 

ʟʘʜʘʯʘʤ ʦʙʲʝʢʪʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʡ ʤʝʪʦʜʦʣʦʛʠʠ ʨʝʰʝʥʠʷ ʟʘʜʘʯ ʩ 

ʧʦʤʦʱʴʶ ʕɺʄ. 

ɺ ʢʘʯʝʩʪʚʝ ʙʘʟʦʚʳʭ, ʚʳʙʨʘʥʳ ʷʟʳʢʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʉ(ʉʠ) 

ʠ ʉ++, ʥʘʠʙʦʣʝʝ ʟʥʘʯʠʤʳʝ ʠ ʧʨʦʚʝʨʝʥʥʳʝ ʚʨʝʤʝʥʝʤ: ʉʠïʧʦʜʦʙʥʳʡ 

ʩʠʥʪʘʢʩʠʩ ʧʨʠʩʫʪʩʪʚʫʝʪ ʩʝʡʯʘʩ ʚʦ ʚʩʝʭ ʚʠʜʘʭ ʠ ʫʨʦʚʥʷʭ 

ʩʦʚʨʝʤʝʥʥʳʭ ʧʨʦʛʨʘʤʤʥʳʭ ʧʨʦʜʫʢʪʦʚ. ʉʨʝʜʦʡ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ 

ʤʦʞʝʪ ʙʳʪʴ ʚʳʙʨʘʥʘ ʣʶʙʘʷ, ʢʦʪʦʨʘʷ ʧʦʜʜʝʨʞʠʚʘʝʪ ʫʢʘʟʘʥʥʳʝ ʷʟʳʢʠ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ, ʥʦ ʥʘ ʚʟʛʣʷʜ ʘʚʪʦʨʦʚ, ʧʨʝʜʧʦʯʪʝʥʠʝ ʥʫʞʥʦ 

ʦʪʜʘʪʴ ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʤ ʩʨʝʜʘʤ ʨʘʟʨʘʙʦʪʢʠ(IDE- Integrated 

Development Environment). ʆʜʥʦʡ ʠʟ ʪʘʢʠʭ ʷʚʣʷʝʪʩʷ Visual Studio  ʦʪ 

Microsoft, ʨʘʙʦʪʘʶʱʘʷ ʧʦʜ ʫʧʨʘʚʣʝʥʠʝʤ ʆʉ ʣʠʥʝʡʢʠ Windows. 

ʊʘʢʞʝ, ʚʳʙʨʘʥʥʳʝ ʷʟʳʢʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʧʦʟʚʦʣʷʶʪ ʨʝʰʘʪʴ 

ʧʨʠʢʣʘʜʥʳʝ ʟʘʜʘʯʠ ʠ ʚ ʜʨʫʛʦʡ ʣʠʥʝʡʢʝ ʦʧʝʨʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ï ʆʉ 



7 

 

Linux, ʢʘʢ ʚ ʠʥʪʝʨʘʢʪʠʚʥʦʤ çon-lineè, ʪʘʢ ʠ ʚ ʧʘʢʝʪʥʦʤ ʨʝʞʠʤʘʭ, 

ʠʩʧʦʣʴʟʫʷ ʨʝʜʘʢʪʦʨʳ ʜʣʷ ʉʠ-ʧʦʜʦʙʥʦʛʦ ʢʦʜʘ. 

ʈʝʰʝʥʠʝ ʟʘʜʘʯ ʥʘ ʕɺʄ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʥʝʩʢʦʣʴʢʦ ʵʪʘʧʦʚ: 

1) ʇʦʩʪʘʥʦʚʢʘ ʟʘʜʘʯʠ. ʅʘ ʜʘʥʥʦʤ ʵʪʘʧʝ ʧʨʦʠʩʭʦʜʠʪ ʩʙʦʨ 

ʠʥʬʦʨʤʘʮʠʠ ʦ ʟʘʜʘʯʝ, ʬʦʨʤʫʣʠʨʫʶʪʩʷ ʫʩʣʦʚʠʷ, ʧʨʠ ʢʦʪʦʨʳʭ ʜʦʣʞʥʘ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʪʴ ʟʘʜʘʯʘ, ʦʧʨʝʜʝʣʷʶʪʩʷ ʢʦʥʝʯʥʳʝ ʮʝʣʠ ʨʝʰʝʥʠʷ 

ʟʘʜʘʯʠ ʠ ʦʧʠʩʳʚʘʝʪʩʷ ʬʦʨʤʘ ʚʳʜʘʯʠ ʨʝʟʫʣʴʪʘʪʘ. ʊʘʢʞʝ ʜʘʸʪʩʷ 

ʦʧʠʩʘʥʠʝ ʪʠʧʘʤ ʠ ʜʠʘʧʘʟʦʥʘʤ ʜʘʥʥʳʭ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʧʨʠ ʨʝʰʝʥʠʠ. 

2) ɸʥʘʣʠʟ ʠ ʠʩʩʣʝʜʦʚʘʥʠʝ ʟʘʜʘʯʠ, ʤʦʜʝʣʠ. ɿʜʝʩʴ ʛʣʘʚʥʳʤ 

ʷʚʣʷʝʪʩʷ ʠʟʫʯʝʥʠʝ ʠ ʠʩʩʣʝʜʦʚʘʥʠʝ ʥʘʡʜʝʥʥʳʭ ʘʥʘʣʦʛʠʯʥʳʭ ʨʝʰʝʥʠʡ 

ʧʦʜʦʙʥʳʭ ʟʘʜʘʯ, ʘʥʘʣʠʟ ʪʝʭʥʠʯʝʩʢʠʭ ʠ ʧʨʦʛʨʘʤʤʥʳʭ ʩʨʝʜʩʪʚ, 

ʧʦʟʚʦʣʷʶʱʠʭ ʚʳʧʦʣʥʠʪʴ ʟʘʜʘʯʫ ʩ ʧʦʤʦʱʴʶ ʇʂ ʠʣʠ ʜʨʫʛʦʡ 

ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʩʠʩʪʝʤʳ. ʇʨʦʚʦʜʠʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ 

ʤʦʜʝʣʠ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ, ʢʦʪʦʨʘʷ ʷʚʣʷʝʪʩʷ ʩʘʤʳʤ ʧʨʦʩʪʳʤ ʦʙʲʝʢʪʦʤ, 

ʨʝʘʣʠʟʫʝʤʳʤ ʥʘ ʕɺʄ, ʧʦʜʙʠʨʘʶʪʩʷ ʩʪʨʫʢʪʫʨʳ ʜʘʥʥʳʭ. 

3) ʈʘʟʨʘʙʦʪʢʘ ʘʣʛʦʨʠʪʤʘ. ʕʪʦʪ ʵʪʘʧ ʚʢʣʶʯʘʝʪ: ʚʳʙʦʨ 

ʤʝʪʦʜʘ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ ʬʦʨʤʳ ʟʘʧʠʩʠ ʘʣʛʦʨʠʪʤʘ; ʚʳʙʦʨ ʩʧʦʩʦʙʘ 

ʟʘʧʠʩʠ ʘʣʛʦʨʠʪʤʘ ʚ ʚʠʜʝ ʙʣʦʢ-ʩʭʝʤʳ, ʧʩʝʚʜʦʢʦʜʘ ʠ ʜʨ., ʝʩʣʠ ʵʪʦ 

ʥʝʦʙʭʦʜʠʤʦ. ʌʦʨʤʠʨʫʶʪʩʷ ʪʝʩʪʳ ʠ ʧʨʦʝʢʪʠʨʫʝʪʩʷ ʘʣʛʦʨʠʪʤ; 

4) ʇʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ. ʂʘʢ ʨʘʟ ʥʘ ʵʪʦʤ ʵʪʘʧʝ ʨʘʟʨʘʙʦʪʯʠʢ 

ʧʨʦʷʚʣʷʝʪ ʩʚʦʸ ʫʤʝʥʠʝ ʠ ʧʦʥʠʤʘʥʠʝ ʧʦʜʭʦʜʦʚ ʠ ʧʨʦʛʨʘʤʤʥʳʭ 

ʤʝʪʦʜʦʚ ʨʝʰʝʥʠʷ ʧʨʠʢʣʘʜʥʦʡ ʟʘʜʘʯʠ ï ʦʥ ʜʦʣʞʝʥ ʧʨʘʚʠʣʴʥʦ 

ʧʦʜʦʙʨʘʪʴ ʗʇ ɺʋ ʠ ʧʨʦʚʝʩʪʠ ʢʦʜʠʨʦʚʘʥʠʝ ʘʣʛʦʨʠʪʤʘ ʥʘ ʚʳʙʨʘʥʥʦʤ 

ʷʟʳʢʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ; ʟʜʝʩʴ ʞʝ ʫʪʦʯʥʷʶʪʩʷ ʬʦʨʤʳ 

ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʜʘʥʥʳʭ, ʝʩʣʠ ʠʭ ʟʘʪʨʫʜʥʠʪʝʣʴʥʦ ʨʝʘʣʠʟʦʚʘʪʴ ʥʘ 

ʚʳʙʨʘʥʥʦʤ ʷʟʳʢʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ. 

5) ʊʝʩʪʠʨʦʚʘʥʠʝ ʠ ʦʪʣʘʜʢʘ. ʅʝʦʙʭʦʜʠʤʦ ʨʘʟʣʠʯʘʪɹ  ʦʪʣʘʜʢʫ 

ʠ ʪʝʩʪʠʨʦʚʘʥʠʝ. ʆʪʣʘʜʢʘ ï ʵʪʦ ʧʦʠʩʢ ʩʠʥʪʘʢʩʠʯʝʩʢʠʭ ʦʰʠʙʦʢ, ʥʝ 

ʦʙʷʟʘʪʝʣʴʥʦ ʚʩʝʭ. ʊʝʩʪʠʨʦʚʘʥʠʝ ï ʧʨʦʚʝʨʢʘ ʚʝʪʚʝʡ ʘʣʛʦʨʠʪʤʘ ʥʘ 

ʧʨʘʚʠʣʴʥʦʩʪʴ ʚʭʦʜʘ-ʚʳʭʦʜʘ ʠ ʩʝʤʘʥʪʠʢʫ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘ ʜʘʥʥʦʤ 

ʵʪʘʧʝ ʧʨʦʠʩʭʦʜʠʪ ʩʠʥʪʘʢʩʠʯʝʩʢʘʷ ʦʪʣʘʜʢʘ, ʦʪʣʘʜʢʘ ʩʝʤʘʥʪʠʢʠ ʠ 

ʣʦʛʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʳ ʧʨʦʛʨʘʤʤʳ, ʚʳʧʦʣʥʷʶʪʩʷ ʪʝʩʪʦʚʳʝ ʨʘʩʯʝʪʳ ʠ 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʘʥʘʣʠʟ ʨʝʟʫʣʴʪʘʪʦʚ ʪʝʩʪʠʨʦʚʘʥʠʷ; ʧʨʦʛʨʘʤʤʘ 

ʩʦʚʝʨʰʝʥʩʪʚʫʝʪʩʷ ʠ ʧʨʠʦʙʨʝʪʘʝʪ ʧʨʦʩʪʦʪʫ ʠ çʵʣʝʛʘʥʪʥʦʩʪʴè. 

6) ɸʥʘʣʠʟ ʨʝʟʫʣʴʪʘʪʦʚ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ ʠ ʫʪʦʯʥʝʥʠʝ, ʚ ʩʣʫʯʘʝ 

ʥʝʦʙʭʦʜʠʤʦʩʪʠ, ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʩ ʧʦʚʪʦʨʥʳʤ ʚʳʧʦʣʥʝʥʠʝʤ 

ʵʪʘʧʦʚ 2)-5). 
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7) ʉʦʧʨʦʚʦʞʜʝʥʠʝ ʧʨʦʛʨʘʤʤʳ. ʅʝʦʙʭʦʜʠʤʦ, ʢʘʢ ʧʨʘʚʠʣʦ, 

ʜʦʨʘʙʦʪʘʪʴ ʧʨʦʛʨʘʤʤʫ ʧʦʜ ʢʦʥʢʨʝʪʥʫʶ ʟʘʜʘʯʫ, ʪʘʢ ʢʘʢ ʦʜʥʦ ʠʟ 

ʛʣʘʚʥʳʭ ʩʚʦʡʩʪʚ ʣʶʙʦʛʦ ʘʣʛʦʨʠʪʤʘ ï ʤʘʩʩʦʚʦʩʪʴ; ʩʦʩʪʘʚʠʪʴ  
ʜʦʢʫʤʝʥʪʘʮʠʶ ʠ ʧʦʷʩʥʝʥʠʷ ʢ ʚʳʧʦʣʥʝʥʥʦʡ ʟʘʜʘʯʝ, ʦʧʠʩʘʪʴ 

ʤʘʪʝʤʘʪʠʯʝʩʢʫ  ʁ ʤʦʜʝʣʴ ʠ ʘʣʛʦʨʠʪʤ, ʧʦʷʩʥʠʪʴ ʜʝʡʩʪʚʠʝ ʥʘʙʦʨʘ 

ʪʝʩʪʦʚ. 

ʇʝʨʝʯʠʩʣʝʥʥʳʝ ʵʪʘʧʳ ʧʦʟʚʦʣʷʶʪ ʧʦʥʷʪʴ, ʢʘʢ ʤʥʦʛʦ ʜʦʣʞʝʥ 

ʟʥʘʪʴ ʨʘʟʨʘʙʦʪʯʠʢ ʧʨʦʛʨʘʤʤʥʦʛʦ ʢʦʜʘ ʚ ʩʬʝʨʝ ʧʨʦʛʨʘʤʤʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ, ʯʪʦʙʳ ʩʦʟʜʘʚʘʪʴ ʯʠʪʘʝʤʳʝ, ʧʨʦʩʪʳʝ, ʙʝʟʦʧʘʩʥʳʝ ʠ, 

ʩʘʤʦʝ ʛʣʘʚʥʦʝ, ʨʘʩʰʠʨʷʝʤʳʝ ʧʨʦʛʨʘʤʤʳ. ʗʟʳʢ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʚ 

ʵʪʦʤ ʧʨʦʮʝʩʩʝ ʟʘʥʠʤʘʝʪ ʚʘʞʥʦʝ ʤʝʩʪʦ. 

ʇʨʘʢʪʠʢʫʤ ʚʢʣʶʯʘʝʪ ʥʝʦʙʭʦʜʠʤʳʝ ʢʨʘʪʢʠʝ ʥʘʯʘʣʴʥʳʝ 

ʩʚʝʜʝʥʠʷ ʧʦ ʦʩʥʦʚʘʤ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʜʣʷ ʚʳʙʨʘʥʥʳʭ ʗʇ ɺʋ ʠ 

ʩʦʩʪʦʠʪ ʠʟ ʚʦʩʴʤʠ ʧʨʘʢʪʠʯʝʩʢʠʭ ʨʘʙʦʪ, ʚʳʧʦʣʥʝʥʠʝ ʢʦʪʦʨʳʭ 

ʧʦʤʦʞʝʪ ʚ ʧʨʠʦʙʨʝʪʝʥʠʠ ʧʨʘʢʪʠʯʝʩʢʠʭ ʥʘʚʳʢʦʚ ʪʝʩʪʠʨʦʚʘʥʠʷ ʠ 

ʦʪʣʘʜʢʠ ʧʨʦʛʨʘʤʤʥʦʛʦ ʢʦʜʘ ʥʘ ʉ, ʫʩʚʦʝʥʠʶ ʣʝʢʮʠʦʥʥʦʛʦ 

ʪʝʦʨʝʪʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ ʧʦ ʢʫʨʩʫ, ʧʦʥʠʤʘʥʠʷ ʢʦʥʮʝʧʮʠʠ ʨʝʰʝʥʠʷ 

ʟʘʜʘʯ ʩ ʧʦʤʦʱʴʶ ʕɺʄ. ɼʣʷ ʚʳʧʦʣʥʝʥʠʷ ʧʨʘʢʪʠʯʝʩʢʠʭ ʨʘʙʦʪ ʧʦ 

ʜʘʥʥʦʤʫ ʢʫʨʩʫ ʥʝʦʙʭʦʜʠʤʳ ʤʠʥʠʤʘʣʴʥʳʝ ʟʥʘʥʠ ̫ ʦʙʫʯʘʝʤʳʭ ʧʦ 

ʦʩʥʦʚʘʤ ʘʣʛʦʨʠʪʤʠʟʘʮʠʠ ʠ ʠʥʬʦʨʤʘʪʠʢʠ, ʧʦʣʫʯʝʥʥʳʝ ʥʘ ʧʝʨʚʦʤ 

ʢʫʨʩʝ ʠ ʚ ʰʢʦʣʴʥʳʭ ʧʨʦʛʨʘʤʤʘʭ. 

ʇʦʩʦʙʠʝ ʧʨʝʜʥʘʟʥʘʯʝʥʦ ʜʣʷ ʩʪʫʜʝʥʪʦʚ, ʦʙʫʯʘʶʱʠʭʩʷ ʧʦ 

ʥʘʧʨʘʚʣʝʥʠʶ çʇʨʠʢʣʘʜʥʘʷ ʠʥʬʦʨʤʘʪʠʢʘè, çʀʥʬʦʨʤʘʮʠʦʥʥʳʝ 

ʩʠʩʪʝʤʳ ʠ ʪʝʭʥʦʣʦʛʠʠè, çʋʧʨʘʚʣʝʥʠʝ ʚ ʪʝʭʥʠʯʝʩʢʠʭ ʩʠʩʪʝʤʘʭè ʠ 

ʤʦʞʝʪ ʙʳʪʴ ʧʦʣʝʟʥʦ ʙʘʢʘʣʘʚʨʘʤ ʜʨʫʛʠʭ ʥʘʧʨʘʚʣʝʥʠʡ ʧʦʜʛʦʪʦʚʢʠ ʧʦ 

ʀʊ-ʩʧʝʮʠʘʣʴʥʦʩʪʠ ʧʨʠ ʠʟʫʯʝʥʠʠ ʜʠʩʮʠʧʣʠʥ, ʩʚʷʟʘʥʥʳʭ ʩ 

ʧʨʠʦʙʨʝʪʝʥʠʝʤ ʥʘʚʳʢʦʚ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʠ ʘʣʛʦʨʠʪʤʠʟʘʮʠʠ ʥʘ 

ʷʟʳʢʘʭ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʚʳʩʦʢʦʛʦ ʫʨʦʚʥʷ.
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ʇʨʘʢʪʠʯʝʩʢʘʷ ʨʘʙʦʪʘ 1. ʆʉʅʆɺʅʓɽ ʉɺɽɼɽʅʀʗ ʆ ʗʇ ɺʋ ʀ 
ʉʀʉʊɽʄɽ ʇʈʆɻʈɸʄʄʀʈʆɺɸʅʀʗ 

ʎɽʃʔ ʈɸɹʆʊʓ: ʅʘʫʯʠʪʴʩʷ ʵʣʝʤʝʥʪʘʨʥʳʤ ʥʘʚʳʢʘʤ ʥʘʧʠʩʘʥʠʷ 

ʢʦʜʘ ʧʨʦʛʨʘʤʤʳ ʥʘ ʉ/ʉ++ ʚ ʩʨʝʜʝ ʨʘʟʨʘʙʦʪʢʠ, ʦʩʚʦʠʪʴ ʠʥʪʝʨʬʝʡʩ 

ʩʠʩʪʝʤʳ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʧʨʘʢʪʠʯʝʩʢʠʭ ʨʘʙʦʪ ʧʦ 

ʢʫʨʩʫ çʗʟʳʢʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷè. 

1. ʆʩʥʦʚʥʳʝ ʧʦʥʷʪʠʷ 

ɼʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʨʝʰʠʪʴ ʟʘʜʘʯʫ ʩ ʧʦʤʦʱʴʶ ɺʉ, ʢʘʢ ʙʳʣʦ 

ʫʢʘʟʘʥʦ ʚʦ ɺʚʝʜʝʥʠʠ, ʥʘ ʯʝʪʚʸʨʪʦʤ ʵʪʘʧʝ ʜʘʥʥʦʛʦ ʧʨʦʮʝʩʩʘ, 

ʥʝʦʙʭʦʜʠʤʦ ʚʳʙʨʘʪʴ ʷʟʳʢ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʠ ʠʤʝʪʴ ʩʨʝʜʫ 

ʨʘʟʨʘʙʦʪʢʠ. 

ʇʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʥʘʧʠʩʘʥʠʶ ʢʦʜʘ, ʩʨʝʜʫ ʨʘʟʨʘʙʦʪʢʠ ʧʨʠʥʷʪʦ 

ʥʘʟʳʚʘʪʴ ʩʠʩʪʝʤʦʡ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ. ʉʠʩʪʝʤʘ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ 

ʩʦʩʪʦʠʪ ʠʟ ʢʦʤʧʣʝʢʩʘ ʧʨʦʛʨʘʤʤʥʳʭ ʤʦʜʫʣʝʡ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʶʪ 

ʟʘʧʠʩʘʪʴ ʘʣʛʦʨʠʪʤ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ ʥʘ ʚʳʙʨʘʥʥʦʤ ʗʇ ɺʋ ʠ ʧʦʣʫʯʠʪʴ 

ʨʝʰʝʥʠʝ ʟʘʜʘʯʠ ʚ ʪʨʝʙʫʝʤʦʤ ʚʠʜʝ ʩ ʚʳʚʦʜʦʤ ʨʝʟʫʣʴʪʘʪʘ ʚ ʦʢʥʦ 

(ʢʦʥʩʦʣʠ, ʧʨʠʣʦʞʝʥʠʷ) ʠʣʠ ʚʦ ʚʥʝʰʥʠʡ ʠʩʪʦʯʥʠʢ ʭʨʘʥʝʥʠʷ ʜʘʥʥʳʭ 

(ʬʘʡʣ ʠʣʠ ɹɼ). 

ʉʠʩʪʝʤʘ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʚʢʣʶʯʘʝʪ ʩʣʝʜʫʶʱʠʝ 

ʧʨʦʛʨʘʤʤʥʳʝ ʤʦʜʫʣʠ: 

½ ʨʝʜʘʢʪʦʨ ʪʝʢʩʪʘ; 

½ ʪʨʘʥʩʣʷʪʦʨ (ʢʦʪʦʨʳʡ ʤʦʞʝʪ ʙʳʪʴ ʧʨʝʜʩʪʘʚʣʝʥ ʚ ʚʠʜʝ 

ʢʦʤʧʠʣʷʪʦʨʘ, ʠʥʪʝʨʧʨʝʪʘʪʦʨʘ ʠʣʠ ʢʦʥʚʝʨʪʦʨʘ); 

½ ʢʦʤʧʦʥʦʚʱʠʢ (ʨʝʜʘʢʪʦʨ ʩʚʷʟʝʡ); 

½ ʦʪʣʘʜʯʠʢ. 

ɹʦʣʝʝ ʧʦʜʨʦʙʥʳʝ ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʩʚʝʜʝʥʠʷ ʦ ʷʟʳʢʘʭ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ, ʩʨʝʜʘʭ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʠ ʩʦʚʨʝʤʝʥʥʳʤ 

ʤʝʪʦʜʦʣʦʛʠʷʤ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʫʯʘʱʠʝʩʷ ʜʦʣʞʥʳ ʠʟʫʯʠʪʴ ʚʦ 

ʚʨʝʤʷ ʣʝʢʮʠʡ ʥʘ ʧʦʨʪʘʣʝ ʋʥʠʚʝʨʩʠʪʝʪʘ (https://ies.unitech-mo.ru/) ʠʣʠ 

ʚʦʩʧʦʣʴʟʦʚʘʪʴʩʷ ʫʯʝʙʥʦʡ ʣʠʪʝʨʘʪʫʨʦʡ, ʵʣʝʢʪʨʦʥʥʳʤʠ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʤʠ ʨʝʩʫʨʩʘʤʠ - ʕʆʈ, (ʥʘʧʨʠʤʝʨ, ʅʆʋ çʀʅʊʋʀʊè, 

ʨʝʢʦʤʝʥʜʦʚʘʥʥʳʤʠ ʤʠʥʠʩʪʝʨʩʪʚʦʤ ʦʙʨʘʟʦʚʘʥʠʷ ʈʌ)[9]. 

ʗʟʳʢ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ï ʵʪʦ ʬʦʨʤʘʣʴʥʘʷ ʟʥʘʢʦʚʘʷ ʩʠʩʪʝʤʘ, 

ʧʨʝʜʥʘʟʥʘʯʝʥʥʘʷ ʜʣʷ ʟʘʧʠʩʠ ʧʨʦʛʨʘʤʤʥʦʛʦ ʢʦʜʘ.  
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ʗʟʳʢ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʦʜʥʦʟʥʘʯʥʦ ʦʧʨʝʜʝʣʷʝʪ, ʢʘʢ ʙʫʜʫʪ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʜʘʥʥʳʝ ʦʙʲʝʢʪʠʚʥʦʛʦ ʤʠʨʘ ʠ ʢʘʢʠʝ ʠʤʝʥʥʦ ʦʧʝʨʘʮʠʠ 

ʙʫʜʫʪ ʚʳʧʦʣʥʝʥʳ ʥʘʜ ʥʠʤʠ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʘʧʧʘʨʘʪʥʳʭ ʠ 

ʧʨʦʛʨʘʤʤʥʳʭ ʤʝʪʦʜʦʚ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʤʦʜʝʣʠ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ ʚ 

ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʩʨʝʜʝ. ʂʘʢ ʠ ʫ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʷʟʳʢʘ, ʫ ʷʟʳʢʘ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʠʤʝʝʪʩʷ ʥʘʙʦʨ ʣʝʢʩʠʯʝʩʢʠʭ, ʩʠʥʪʘʢʩʠʯʝʩʢʠʭ ʠ 

ʩʝʤʘʥʪʠʯʝʩʢʠʭ ʧʨʘʚʠʣ. 

ʇʦ ʩʪʝʧʝʥʠ ʜʝʪʘʣʠʟʘʮʠʠ ʧʨʝʜʧʠʩʘʥʠʡ(ʢʦʥʩʪʨʫʢʮʠʡ ʷʟʳʢʘ) 

ʷʟʳʢʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʜʝʣʷʪʩʷ ʥʘ: 

½ ʷʟʳʢʠ ʥʠʟʢʦʛʦ ʫʨʦʚʥʷ ï ʩʪʝʧʝʥʴ ʜʝʪʘʣʠʟʘʮʠʠ 

ʵʣʝʤʝʥʪʘʨʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ ʦʯʝʥʴ ʚʳʩʦʢʘ. ʕʪʦ ʤʘʰʠʥʥʳʝ ʗʇ ʠ 

ʤʘʰʠʥʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʝ ʗʇ (ʘʩʩʝʤʙʣʝʨʳ). 

½ ʷʟʳʢʠ ʚʳʩʦʢʦʛʦ ʫʨʦʚʥʷ ï ʩʪʝʧʝʥʴ ʜʝʪʘʣʠʟʘʮʠʠ 

ʢʦʥʩʪʨʫʢʮʠʡ ʦʯʝʥʴ ʥʠʟʢʘʷ ʠ ʧʨʠʙʣʠʞʝʥʘ ʢ ʝʩʪʝʩʪʚʝʥʥʦʤʫ ʠ 

ʤʘʪʝʤʘʪʠʯʝʩʢʦʤʫ ʷʟʳʢʫ. ʇʨʠʥʷʪʦ ʜʝʣʠʪʴ ʗʇ ɺʋ ʥʘ 

ʧʨʦʮʝʜʫʨʥʳʝ(ʠʤʧʝʨʘʪʠʚʥʳʝ), ʣʦʛʠʯʝʩʢʠʝ, ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ, 

ʦʙʲʝʢʪʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʝ ʗʇ. 

 

 
ʈʠʩʫʥʦʢ 1 ï ʉʚʷʟʠ ʷʟʳʢʦʚ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʥʘ ʚʨʝʤʝʥʥʦʡ ʰʢʘʣʝ 
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ʇʝʨʚʳʤ ʷʟʳʢʦʤ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʚʳʩʦʢʦʛʦ ʫʨʦʚʥʷ ʷʚʣʷʝʪʩʷ 

ʌʦʨʪʨʘʥ (Fortran - ʩʦʢʨʘʱʝʥʠʝ ʦʪ FORmula TRANslator), ʢʦʪʦʨʳʡ ʚ 

1954-57ʛʛ. ʧʨʦʰʣʦʛʦ ʩʪʦʣʝʪʠʷ ʙʳʣ ʨʘʟʨʘʙʦʪʘʥ ʚ ʢʦʨʧʦʨʘʮʠʠ IBM 

(International Business Machines). ʅʘʯʠʥʘʷ ʩ ʵʪʦʛʦ ʚʨʝʤʝʥʠ, 

ʩʝʤʝʡʩʪʚʦ ʗʇ ɺʋ ʨʘʩʰʠʨʷʝʪʩʷ ʠ ʨʘʟʚʠʚʘʝʪʩʷ, ʩʦʛʣʘʩʥʦ ʪʨʝʙʦʚʘʥʠʷʤ 

ʨʝʰʘʝʤʳʭ ʯʝʣʦʚʝʯʝʩʪʚʦʤ ʟʘʜʘʯ. ʅʘ ʨʠʩʫʥʢʝ 1 ʧʨʝʜʩʪʘʚʣʝʥ ʬʨʘʛʤʝʥʪ 

ʠʝʨʘʨʭʠʯʝʩʢʦʛʦ ʜʝʨʝʚʘ ʗʇ ɺʋ, ʚ ʧʨʠʚʷʟʢʝ ʢʦ ʚʨʝʤʝʥʠ ʧʦʷʚʣʝʥʠʷ 

ʌʦʨʪʨʘʥʘ ʠ ʜʦ 2000 ʛʦʜʘ. ʈʦʜʩʪʚʝʥʥʳʝ ʩʚʷʟʠ ʤʝʞʜʫ ʷʟʳʢʘʤʠ 

ʥʘʥʝʩʝʥʳ ʦʩʥʦʚʥʦʡ ʣʠʥʠʝʡ, ʝʩʣʠ ʚʳʰʝ ʩʪʦʷʱʠʡ ʧʦ ʫʨʦʚʥʶ ʷʟʳʢ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʦʢʘʟʘʣ ʥʘ ʥʠʞʝ ʩʪʦʷʱʠʡ ʥʘ ʚʨʝʤʝʥʥʦʡ ʰʢʘʣʝ ʗʇ 

ɺʋ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ, ʠ ʧʫʥʢʪʠʨʥʦʡ ʣʠʥʠʝʡ, ʝʩʣʠ ʷʟʳʢʠ 

ʥʘʭʦʜʷʪʩʷ ʚ ʢʦʩʚʝʥʥʦʤ çʨʦʜʩʪʚʝè. ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʩʦʚʨʝʤʝʥʥʳʝ 

ʗʇ ɺʋ ʪʷʛʦʪʝʶʪ ʢ ʤʫʣʴʪʠʧʘʨʘʜʠʛʤʘʣʴʥʦʩʪʠ, ʠʩʪʦʨʠʯʝʩʢʠ, 

ʩʝʤʝʡʩʪʚʦ ʷʟʳʢʦʚ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠ̫  ʜʝʣʷʪ ʥʘ ʯʝʪʳʨʝ ʦʩʥʦʚʥʳʭ 

ʚʝʪʚʠ [6]. 

ʀʤʧʝʨʘʪʠʚʥʦʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ ʚʦʟʥʠʢʣʦ ʚʦ ʚʪʦʨʦʡ 

ʧʦʣʦʚʠʥʝ ʧʨʦʰʣʦʛʦ ʚʝʢʘ ï ʧʦʟʞʝ ʚ ʥʸʤ ʟʘʨʦʜʠʣʠʩʴ ʦʩʥʦʚʳ 

ʩʪʨʫʢʪʫʨʥʦʛʦ ʠ ʤʦʜʫʣʴʥʦʛʦ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ; ʷʟʳʢʠ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ, ʦʪʥʦʩʷʱʠʝʩʷ ʢ ʜʘʥʥʦʡ ʧʘʨʘʜʠʛʤʝ: ʌʦʨʪʨʘʥ, 

ɸʣʛʦʣ, ʇʘʩʢʘʣʴ, ɹʝʡʩʠʢ, ʉʠ. ʂʨʦʤʝ ʪʦʛʦ, ʷʟʳʢʠ ʠʤʧʝʨʘʪʠʚʥʦʛʦ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʷʚʣʷʶʪʩʷ ʠ ʘʣʛʦʨʠʪʤʠʯʝʩʢʠʤʠ: ʦʥʠ 

ʦʨʠʝʥʪʠʨʦʚʘʥʳ ʥʘ ʟʘʧʠʩʴ ʘʣʛʦʨʠʪʤʦʚ ð ʜʝʪʝʨʤʠʥʠʨʦʚʘʥʥʳʭ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ ʜʝʡʩʪʚʠʡ ʥʘʜ ʩʪʨʫʢʪʫʨʘʤʠ ʜʘʥʥʳʭ [1]. 

ʂ ʷʟʳʢʘʤ ʦʙʲʝʢʪʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʡ ʧʘʨʘʜʠʛʤʳ ʦʪʥʦʩʷʪʩʷ 

Java, ʉ++, Visual Basic, Eiffel, C#, Kotlin. ʆʙʲʝʢʪʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʝ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ (ʆʆʇ) ð ʵʪʦ ʪʝʭʥʦʣʦʛʠʷ, ʩʪʘʚʰʘʷ ʦʪʚʝʪʦʤ ʥʘ 

ʢʨʠʟʠʩ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʢʦʥʮʘ ʧʨʦʰʣʦʛʦ ʚʝʢʘ: ʟʘʜʘʯʠ 

ʫʩʣʦʞʥʠʣʠʩʴ, ʧʦʷʚʠʣʦʩʴ ʤʥʦʞʝʩʪʚʦ ʩʣʘʙʦ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʭ 

ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʠ ʩʦʮʠʘʣʴʥʳʭ ʜʘʥʥʳʭ, ʩʪʨʫʢʪʫʨʥʦʝ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ ʚ ʧʨʦʤʳʰʣʝʥʥʳʭ ʤʘʩʰʪʘʙʘʭ ʩʪʘʣʦ ʟʘʪʨʘʪʥʳʤ ʠ 

ʜʦʨʦʛʦʩʪʦʷʱʠʤ. ɼʘʥʥʘʷ ʪʝʭʥʦʣʦʛʠʷ ʦʩʥʦʚʳʚʘʝʪʩʷ ʥʘ ʧʦʥʷʪʠʠ 

ʦʙʲʝʢʪʘ ʠ ʢʣʘʩʩʘ; ʧʨʦʛʨʘʤʤʥʳʡ ʢʦʜ ʟʘʧʠʩʳʚʘʝʪʩʷ ʚ ʚʠʜʝ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩʦʚʦʢʫʧʥʦʩʪʠ ʦʙʲʝʢʪʦʚ, ʢʘʞʜʳʡ ʠʟ ʢʦʪʦʨʳʭ 

ʷʚʣʷʝʪʩʷ ʵʢʟʝʤʧʣʷʨʦʤ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʪʠʧʘ (ʢʣʘʩʩʘ), ʘ ʢʣʘʩʩʳ 

ʦʙʨʘʟʫʶʪ ʠʝʨʘʨʭʠʶ ʩ ʥʘʩʣʝʜʦʚʘʥʠʝʤ ʩʚʦʡʩʪʚ[5]. 

ʂ ʥʝʧʨʦʮʝʜʫʨʥʦʤʫ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʶ ʦʪʥʦʩʷʪʩʷ: 

ʬʫʥʢʮʠʦʥʘʣʴʥʦʝ (ʷʟʳʢʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ: ʃʠʩʧ, Haskell, Elm ʠ ʜʨ.) 

ʠ ʣʦʛʠʯʝʩʢʦʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ (ʷʟʳʢʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ: ʇʨʦʣʦʛ, 
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Mercury,Oz ʠ ʜʨ.). ɺ ʬʫʥʢʮʠʦʥʘʣʴʥʦʤ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʠ ʧʨʦʛʨʘʤʤʘ 

ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʢ ʩʫʧʝʨʧʦʟʠʮʠʷ ʬʫʥʢʮʠʡ, ʧʨʠʤʝʥʷʝʤʳʭ ʢ 

ʠʩʭʦʜʥʳʤ ʜʘʥʥʳʤ; ʦʩʥʦʚʥʳʤ ʧʨʠyʤʦʤ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ 

ʧʨʦʛʨʘʤʤʥʦʛʦ ʢʦʜʘ ʷʚʣʷʝʪʩʷ ï ʨʝʢʫʨʩʠʚʥʳʡ(ʢʦʛʜʘ ʬʫʥʢʮʠʷ 

ʚʳʟʳʚʘʝʪ ʩʘʤʦʸ ʩʝʙʷ, ʥʦ ʩ ʜʨʫʛʠʤʠ ʘʨʛʫʤʝʥʪʘʤʠ), ʧʨʦʛʨʘʤʤʥʳʡ ʢʦʜ 

ʧʨʠ ʪʘʢʦʤ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʠ ʥʘʧʦʤʠʥʘʝʪ ʤʘʪʝʤʘʪʠʯʝʩʢʫʶ ʟʘʧʠʩʴ 

ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ. ʃʦʛʠʯʝʩʢʦʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ ʦʩʥʦʚʘʥʦ ʥʘ 

ʬʦʨʤʘʣʴʥʦʡ ʣʦʛʠʢʝ: ʬʦʨʤʠʨʫʶʪʩʷ ʙʘʟʘ ʜʘʥʥʳʭ ʠ ʙʘʟʘ ʟʥʘʥʠʡ, ʘ 

ʪʘʢʞʝ ʧʦʜʩʠʩʪʝʤʘ ʣʦʛʠʯʝʩʢʦʛʦ ʚʳʚʦʜʘ; ʨʝʰʝʥʠʝ ʟʘʜʘʯʠ ʩʦʩʪʦʠʪ ʚ 

ʧʦʣʫʯʝʥʠʠ ʮʝʣʝʚʦʛʦ ʫʪʚʝʨʞʜʝʥʠʷ, ʩʦʛʣʘʩʥʦ ʠʩʭʦʜʥʳʤ ʜʘʥʥʳʤ ʠ 

ʨʝʘʣʠʟʦʚʘʥʥʦʡ ʣʦʛʠʯʝʩʢʦʡ ʤʦʜʝʣʠ. 

ʂʦʥʝʯʥʦ, ʩʦʚʨʝʤʝʥʥʦʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ ʚ ʧʨʦʤʳʰʣʝʥʥʳʭ 

ʤʘʩʰʪʘʙʘʭ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʫʯʝʙʥʦʛʦ, ʧʦʣʴʟʦʚʘʪʝʣʴ 

ʤʦʞʝʪ ʥʝ ʚʠʜʝʪʴ ʠʥʢʘʧʩʫʣʠʨʦʚʘʥʥʳʡ ʢʦʜ, ʢʦʪʦʨʳʡ ʥʘʭʦʜʠʪʩʷ ʚ 

ʙʠʙʣʠʦʪʝʢʝ ʢʣʘʩʩʦʚ ʠʣʠ ʤʦʜʫʣʝʡ, ʝʤʫ ʧʨʝʜʦʩʪʘʚʣʷʝʪʩʷ ʣʠʰʴ ʣʠʩʪʠʥʛ 

ʩ ʥʘʧʠʩʘʥʥʳʤʠ ʠʥʪʝʨʬʝʡʩʥʳʤʠ ʩʪʨʦʢʘʤʠ: ʚʳʟʦʚ ʤʝʪʦʜʦʚ ʢʣʘʩʩʦʚ 

ʠʣʠ ʬʫʥʢʮʠʡ. ʅʦ ʢ ʜʦʩʪʠʞʝʥʠʶ ʦʩʥʦʚʥʦʛʦ ʧʨʠʥʮʠʧʘ ʆʆʇ 

(ʩʦʚʨʝʤʝʥʥʦʛʦ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ XXI  ʚʝʢʘ): çʅʘʩʣʝʜʫʡ ʠ ʠʟʤʝʥʷʡè 

ʣʝʞʠʪ ʜʦʣʛʠʡ ʧʫʪʴ ʚ ʧʦʟʥʘʥʠʠ ʙʘʟʦʚʳʭ ʘʣʛʦʨʠʪʤʠʯʝʩʢʠʭ ʩʪʨʫʢʪʫʨ, 

ʜʝʢʦʤʧʦʟʠʮʠʠ ʢʦʜʘ, ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ ʜʘʥʥʳʭ ʠ ʠʭ ʧʨʘʚʠʣʴʥʦʛʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ. 

2. ʗʟʳʢ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʉ++ 

ʉʚʝʜʝʥʠʷ ʦ ʗʇ ɺʋ ʉ++ ʚʧʝʨʚʳʝ ʧʦʷʚʠʣʠʩʴ ʚ 1983 ʛʦʜʫ ʚ 

ʢʦʤʧʘʥʠʠ Bell Laboratories, ʝʛʦ ʨʘʟʨʘʙʦʪʯʠʢʦʤ ʙʳʣ ɹʴʝʨʥ 

ʉʪʨʘʫʩʪʨʫʧ, ʥʦ ʨʘʙʦʪʘ ʥʘʜ ʷʟʳʢʦʤ ʧʨʦʜʦʣʞʘʣʘʩʴ ʜʦ ʢʦʥʮʘ 80ʭ. ɺ 

ʩʚʦʝʡ ʨʘʙʦʪʝ ʉʪʨʘʫʩʪʨʫʧ  ʦʧʠʨʘʣʩʷ ʥʘ ʦʧʳʪ ʩʦʟʜʘʪʝʣʝʡ ʷʟʳʢʦʚ 

ʉʠʤʫʣʘ, ʄʦʜʫʣʘ 2 (ʩʤ. ʈʠʩ.1), ʥʘ ʷʟʳʢ ʉ, ʢʦʪʦʨʳʡ ʷʚʣʷʝʪʩʷ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʳʤ ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʦʤ ʉ++ ʠ ʩ ʢʦʪʦʨʳʤ ʦʥ 

ʧʦʣʥʦʩʪʴʶ ʩʦʚʤʝʩʪʠʤ (ʙʠʙʣʠʦʪʝʢʠ C ʨʘʙʦʪʘʶʪ ʠ ʚ C++). 

ɺ 1997 ʛʦʜʫ ʙʳʣ ʧʨʠʥʷʪ ʤʝʞʜʫʥʘʨʦʜʥʳʡ ʩʪʘʥʜʘʨʪ ʉ++, 

ʢʦʪʦʨʳʡ ʦʙʝʩʧʝʯʠʣ ʝʜʠʥʦʦʙʨʘʟʠʝ ʚʩʝʭ ʨʝʘʣʠʟʘʮʠʡ ʷʟʳʢʘ ʉ++, 

ʩʪʘʥʜʘʨʪ ʫʪʚʝʨʞʜʝʥ ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʦʨʛʘʥʠʟʘʮʠʝʡ ʧʦ 

ʩʪʘʥʜʘʨʪʠʟʘʮʠʠ ISO(International Organization for Standardization). 

ɽʛʦ ʥʦʤʝʨ ISO/IEC 14882, ʩʪʘʥʜʘʨʪ ʧʦ ʟʘʷʚʢʝ, ʟʘ ʧʣʘʪʫ ʤʦʞʥʦ 

ʧʦʣʫʯʠʪʴ ʥʘ ʫʟʣʝ ʘʤʝʨʠʢʘʥʩʢʦʛʦ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʢʦʤʠʪʝʪʘ ʧʦ 

ʩʪʘʥʜʘʨʪʘʤ ʚ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʷʭ: www.ncits.org. 
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C++ ʢʦʤʧʠʣʠʨʫʝʪʩʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚ ʤʘʰʠʥʥʳʡ ʢʦʜ, ʯʪʦ 

ʧʦʟʚʦʣʷʝʪ ʝʤʫ ʙʳʪʴ ʦʜʥʠʤ ʠʟ ʩʘʤʳʭ ʙʳʩʪʨʳʭ ʚ ʤʠʨʝ ʷʟʳʢʦʚ, 

ʷʚʣʷʝʪʩʷ ʩʪʨʦʛʦ ʪʠʧʠʟʠʨʦʚʘʥʥʳʤ ʷʟʳʢʦʤ (ʧʦʜʜʝʨʞʠʚʘʝʪ 

ʩʪʘʪʠʯʝʩʢʠʝ ʠ ʜʠʥʘʤʠʯʝʩʢʠʝ ʪʠʧʳ ʜʘʥʥʳʭ).  

ʅʘʜʦ ʦʪʤʝʪʠʪʴ ʥʘʣʠʯʠʝ ʧʨʝʧʨʦʮʝʩʩʦʨʘ ï ʤʦʱʥʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘ 

ʷʟʳʢʘ C++, ʧʨʠ ʧʦʤʦʱʠ ʢʦʪʦʨʦʛʦ ʧʨʦʠʩʭʦʜʠʪ ʦʙʨʘʙʦʪʢʘ ʢʦʜʘ ʧʝʨʝʜ 

ʢʦʤʧʠʣʷʮʠʝʡ, ʠ ʟʘʪʝʤ ʫʞʝ ʩ ʧʦʤʦʱʴʶ ʧʨʦʤʝʞʫʪʦʯʥʦʛʦ ʬʘʡʣʘ, 

ʧʦʣʫʯʝʥʥʦʛʦ ʧʨʝʧʨʦʮʝʩʩʦʨʦʤ, ʚʝʜʸʪʩʷ ʜʘʣʴʥʝʡʰʘʷ ʩʙʦʨʢʘ ʨʝʰʝʥʠʷ. 

ɼʠʨʝʢʪʠʚʳ ʧʨʝʧʨʦʮʝʩʩʦʨʘ (ʥʝʠʩʧʦʣʥʷʝʤʳʝ ʦʧʝʨʘʪʦʨʳ ʚ ʟʘʧʠʩʠ 

ʢʦʜʘ) ʥʘʯʠʥʘʶʪʩʷ ʩ ʩʠʤʚʦʣʘ #, ʥʘʠʙʦʣʝʝ ʚʦʩʪʨʝʙʦʚʘʥʥʳʤʠ ʷʚʣʷʶʪʩʷ 

#include ʠ #define. ɼʠʨʝʢʪʠʚʦʡ #include ʧʨʠʩʦʝʜʠʥʷʶʪʩʷ 

ʬʘʡʣʳ(ʙʠʙʣʠʦʪʝʢ, ʟʘʛʦʣʦʚʦʯʥʳʭ ʤʦʜʫʣʝʡ, ʠ ʪ.ʧ.), ʧʨʠʩʫʱʠʝ ʗʇ, 

ʨʝʘʣʠʟʦʚʘʥʥʦʤʫ ʚ ʜʘʥʥʦʡ ʚʝʨʩʠʠ ʩʠʩʪʝʤʳ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ. 

ɼʠʨʝʢʪʠʚʘ #define ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʤʘʢʨʦʩʦʚ ʠ ʟʘʤʝʥʳ 

ʦʜʥʠʭ ʢʦʥʩʪʨʫʢʮʠʡ ʥʘ ʜʨʫʛʠʝ, ʥʘʧʨʠʤʝʨ, ʤʘʢʨʦʩ __DATE__ 

ʟʘʤʝʥʠʪʩʷ ʥʘ ʪʝʢʫʱʫʶ ʜʘʪʫ, __TIME__ - ʥʘ ʪʝʢʫʱʝʝ ʚʨʝʤʷ, 

__LINE__ - ʥʘ ʪʝʢʫʱʫʶ ʩʪʨʦʢʫ. ʇʦ ʦʧʨʝʜʝʣʝʥʠʶ, ʤʘʢʨʦʩ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʣʦʛʠʯʝʩʢʠ ʟʘʚʝʨʰʸʥʥʳʡ ʢʦʜ, ʧʦʜʦʙʥʳʡ 

ʜʝʡʩʪʚʠʶ ʧʨʦʛʨʘʤʤʥʦʡ ʬʫʥʢʮʠʠ. ʄʘʢʨʦʩʳ ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ 

ʉʠ, ʚ ʉ++ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʪʘʣʦ ʨʝʞʝ. 

ʗʟʳʢ ʉ++ ʷʚʣʷʝʪʩʷ ʦʙʲʝʢʪʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʤ, 

ʤʫʣʴʪʠʧʘʨʘʜʠʛʤʘʣʴʥʳʤ, ʫʥʠʚʝʨʩʘʣʴʥʳʤ ʷʟʳʢʦʤ, ʚʦʩʪʨʝʙʦʚʘʥʥʳʤ 

ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʫ ʨʘʟʨʘʙʦʪʯʠʢʦʚ ʇʆ, ʧʦʟʚʦʣʷʶʱʠʤ ʨʝʰʠʪʴ 

ʧʨʘʢʪʠʯʝʩʢʠ ʣʶʙʫʶ ʟʘʜʘʯʫ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ. ʉ++, ʢʘʢ ʧʨʝʝʤʥʠʢ 

ʷʟʳʢʘ ʉ, ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʩʠʩʪʝʤʥʦʤ (ʥʠʟʢʦʫʨʦʚʥʝʚʦʤ) 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʠ. ʅʦ ʩʘʤʦʝ ʛʣʘʚʥʦʝ ʝʛʦ ʧʨʝʠʤʫʱʝʩʪʚʦ: ʥʘ ʉ/ʉ++ 

ʨʘʟʨʘʙʦʪʘʥʳ ʚʩʝ ʙʠʙʣʠʦʪʝʢʠ ʩʦʚʨʝʤʝʥʥʳʭ ʆʉ, ʩʠʩʪʝʤ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ, ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʭ ʧʨʠʣʦʞʝʥʠʡ ʨʘʟʣʠʯʥʦʛʦ 

ʥʘʟʥʘʯʝʥʠʷ, ʚ ʪʦʤ ʯʠʩʣʝ ʤʦʙʠʣʴʥʳʭ ʠ ʚʝʙ-ʧʨʠʣʦʞʝʥʠʡ. ʕʪʦ 

ʧʦʟʚʦʣʷʝʪ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʤʥʦʛʠʭ ʣʝʪ ʟʘʥʠʤʘʪʴ ʧʝʨʚʳʝ ʩʪʨʦʯʢʠ ʚ 

ʨʝʡʪʠʥʛʘʭ ʜʘʥʥʳʤ ʷʟʳʢʘʤ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ [2-3]. ʂʨʦʤʝ ʪʦʛʦ, ʠʟ 

ʨʠʩʫʥʢʘ 1 ʚʠʜʥʦ, ʯʪʦ ʜʘʥʥʳʡ ʷʟʳʢ ʩʪʘʣ ʨʦʜʠʪʝʣʝʤ ʜʣʷ ʪʘʢʠʭ ʜʚʫʭ 

ʤʦʱʥʳʭ ʩʦʚʨʝʤʝʥʥʳʭ ʷʟʳʢʦʚ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʚʳʩʦʢʦʛʦ ʫʨʦʚʥʷ, 

ʢʘʢ Java ʠ C#! 

3. ʄʝʪʦʜʠʯʝʩʢʠʝ ʫʢʘʟʘʥʠʷ 

ɼʣʷ ʚʳʧʦʣʥʝʥʠʷ ʧʨʘʢʪʠʯʝʩʢʠʭ ʨʘʙʦʪ ʚ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ 

ʩʠʩʪʝʤʝ, ʨʘʙʦʪʘʶʱʝʡ ʧʦʜ ʫʧʨʘʚʣʝʥʠʝʤ ʆʉ Windows, ʥʝʦʙʭʦʜʠʤʦ 
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ʥʘʣʠʯʠʝ ʧʨʠʣʦʞʝʥʠʷ Visual Studio ʦʪ Microsoft, ʥʝ ʥʠʞʝ VS 2015. 

ʈʘʟʣʠʯʥʳʝ ʚʝʨʩʠʠ Visual Studio (2015, 2017, 2019, 2022) ʤʦʞʥʦ 

ʫʩʪʘʥʦʚʠʪʴ ʧʘʨʘʣʣʝʣʴʥʦ ʩ ʧʦʤʦʱʴʶ ʙʘʟʦʚʳʭ ʩʨʝʜʩʪʚ ʢʦʤʧʠʣʷʪʦʨʘ 

ʚʝʨʩʠʠ 142 ʜʣʷ Visual Studio 2019 [11]. ɼʣʷ ʩʦʟʜʘʥʠʷ ʦʪʯʸʪʦʚ ʧʦ 

ʚʳʧʦʣʥʝʥʥʳʤ ʨʘʙʦʪʘʤ ï ʪʝʢʩʪʦʚʳʡ ʧʨʦʮʝʩʩʦʨ MS Word, ʜʣʷ 

ʧʦʣʫʯʝʥʠʷ çʩʢʨʠʥʰʦʪʦʚè ʩ ʨʝʟʫʣʴʪʘʪʘʤʠ ʨʘʙʦʪʳ ʧʨʦʛʨʘʤʤʥʳʭ 

ʢʦʜʦʚ - ʧʨʠʣʦʞʝʥʠʝ Paint(Paint 3D) ʠʣʠ çʅʦʞʥʠʮʳè. 

 

 
ʈʠʩʫʥʦʢ 2. - ʉʦʟʜʘʥʠʝ ʥʦʚʦʛʦ ʧʨʦʝʢʪʘ 

 

ʏʪʦʙʳ ʥʘʯʘʪʴ ʨʘʙʦʪʫ ʩ ʧʨʠʣʦʞʝʥʠʝʤ Visual Studio ʠ ʧʦʧʘʩʪʴ ʚ 

ʦʢʥʦ ʨʝʜʘʢʪʦʨʘ, ʧʦʩʣʝ ʘʢʪʠʚʘʮʠʠ ʧʨʠʣʦʞʝʥʠʷ, ʩʦʟʜʘʡʪʝ ʥʦʚʳʡ 

ʧʨʦʝʢʪ(ʨʠʩʫʥʦʢ 2). ɼʘʣʝʝ ʚʳʙʝʨʠʪʝ ʪʨʝʙʫʝʤʫʶ ʚʢʣʘʜʢʫ ʠʟ ʣʝʚʦʛʦ 

ʩʪʦʣʙʮʘ ʦʢʥʘ çʉʦʟʜʘʥʠʝ ʧʨʦʝʢʪʘè, ʚʳʙʝʨʠʪʝ <ɼʘʣʝʝ> ʠ ʩʬʦʨʤʠʨʫʡʪʝ 

ʦʢʦʥʯʘʪʝʣʴʥʳʡ ʬʘʡʣ ʧʨʦʝʢʪʘ (ʨʠʩʫʥʦʢ 3), ʥʘʙʨʘʚ ʝʛʦ ʠʤʷ ʚ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʩʪʨʦʢʝ ʧʨʠʛʣʘʰʝʥʠʷ. 

ʇʦʩʣʝ ʵʪʦʛʦ ʩʠʩʪʝʤʘ ʦʪʢʨʦʝʪ ʦʢʥʦ ʨʝʜʘʢʪʦʨʘ ʠ ʩʦʟʜʘʩʪ ʧʫʩʪʦʡ 

ʧʨʦʝʢʪ ʩʦ ʚʩʝʤʠ ʥʘʩʪʨʦʡʢʘʤʠ ʠ ʢʦʤʤʝʥʪʘʨʠʷʤʠ. ʇʨʦʚʝʨʴʪʝ 

ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʴ ʧʨʝʜʦʩʪʘʚʣʝʥʥʦʛʦ ʤʘʢʝʪʘ ɺʘʰʝʛʦ ʙʫʜʫʱʝʛʦ 

ʧʨʦʝʢʪʘ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ, ʥʘʞʘʚ ʟʝʣʸʥʳʡ ʪʨʝʫʛʦʣʴʥʠʢ ʟʘʧʫʩʢʘ 

ʠʩʭʦʜʥʦʛʦ ʤʦʜʫʣʷ ʥʘ ʢʦʤʧʠʣʷʮʠʶ ʠ ʚʳʧʦʣʥʝʥʠʝ ʩ ʧʦʤʦʱʴʶ 

ʦʪʣʘʜʯʠʢʘ Windows. ɽʩʣʠ ʨʝʰʝʥʠʝ ʧʨʘʚʠʣʴʥʦ, ʪʦ ɺʳ ʜʦʣʞʥʳ 

ʧʦʣʫʯʠʪʴ ʨʝʟʫʣʴʪʘʪ ʚʳʧʦʣʥʝʥʠʷ ʧʨʦʛʨʘʤʤʥʦʛʦ ʢʦʜʘ ʚ ʢʦʥʩʦʣʴʥʦʤ 
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ʦʢʥʝ, ʘ ʚ ʦʢʥʝ ʚʳʚʦʜʘ ʧʦʣʫʯʠʪʴ çʥʫʣʝʚʦʡè ʢʦʜ ʟʘʚʝʨʰʝʥʠʷ 

ʧʨʦʛʨʘʤʤʳ (ʨʠʩʫʥʦʢ 4). 

 

 
ʈʠʩʫʥʦʢ 3. ï ɺʳʙʦʨ ʠʤʝʥʠ ʠ ʨʘʩʧʦʣʦʞʝʥʠʷ ʧʨʦʝʢʪʘ 

 

ɼʦ ʪʦʛʦ ʢʘʢ ʧʨʠʩʪʫʧʠʪʴ ʢ ʚʳʧʦʣʥʝʥʠʶ ʟʘʜʘʥʠʡ ʚ ʩʨʝʜʝ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ï ʧʦʟʥʘʢʦʤʪɹʝʩʴ ʩ ʠʥʪʝʨʬʝʡʩʦʤ ʧʨʦʛʨʘʤʤʥʦʛʦ 

ʧʨʦʜʫʢʪʘ Visual Studio:  

½ ʠʟʫʯʠʪʝ ʚʢʣʘʜʢʠ ʛʣʘʚʥʦʛʦ ʤʝʥʶ: ʌʘʡʣ, ʇʨʘʚʢʘ, ɺʠʜ, 
ʇʨʦʝʢʪ, ʆʪʣʘʜʢʘ; 

½ ʠʟʫʯʠʪʝ ʦʢʥʘ, ʢʦʪʦʨʳʝ ʦʪʢʨʳʚʘʶʪʩʷ ʧʨʠ ʟʘʧʫʩʢʝ 

ʧʨʠʣʦʞʝʥʠʷ: ʆʢʥʦ ʨʝʜʘʢʪʦʨʘ, ʆʙʦʟʨʝʚʘʪʝʣʴ ʨʝʰʝʥʠʷ, ɺʳʚʦʜ ʠ, 

ʠʩʧʦʣʴʟʫʷ ʚʢʣʘʜʢʫ ʤʝʥʶ çɺʠʜè, ʧʦʧʨʦʙʫʡʪʝ ʜʦʙʘʚʠʪʴ ʥʦʚʳʝ ʦʢʥʘ ʥʘ 

ʵʢʨʘʥ ʠʣʠ ʫʙʨʘʪʴ ʦʢʥʘ ʩ ʵʢʨʘʥʘ ʤʦʥʠʪʦʨʘ; 

½ ʦʙʨʘʪʠʪʝ ʚʥʠʤʘʥʠʝ ʥʘ ʧʘʥʝʣʴ ʠʥʩʪʨʫʤʝʥʪʦʚ ʧʦʜ 

ʚʢʣʘʜʢʘʤʠ ʤʝʥʶ ʠ ʠʟʫʯʠʪʝ ʝʸ ʩʦʜʝʨʞʠʤʦʝ: ʢʘʢ ʙʳʩʪʨʦ 

ʟʘʢʦʤʤʝʥʪʠʨʦʚʘʪʴ ʢʦʜ ʚ ʦʢʥʝ ʨʝʜʘʢʪʦʨʘ, ʢʘʢ ʨʘʩʢʦʤʤʝʥʪʠʨʦʚʘʪʴ, ʢʘʢ 

ʘʢʪʠʚʠʨʦʚʘʪʴ ʣʦʢʘʣʴʥʳʡ ʦʪʣʘʜʯʠʢ windows, ʢʘʢ ʧʝʨʝʡʪʠ ʚ ʥʘʯʘʣʴʥʦʝ 

ʦʢʥʦ ʩʦʟʜʘʥʠʷ ʧʨʦʝʢʪʘ (ʨʠʩʫʥʦʢ 3); 

½ ʝʩʣʠ ʚʦʟʥʠʢʘʶʪ ʚʦʧʨʦʩʳ ʧʦ ʦʩʚʦʝʥʠʶ ʠʥʪʝʨʬʝʡʩʘ 

ʩʠʩʪʝʤʳ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ï ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʦʤʦʱʥʠʢʘ ʧʦ 

ʩʠʩʪʝʤʝ, ʚʳʟʚʘʚ ʝʛʦ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʢʣʘʚʠʰʝʡ <F1> ʩ ʢʣʘʚʠʘʪʫʨʳ 
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ʠʣʠ ʦʙʨʘʪʠʪʴʩʷ ʢ ʩʧʨʘʚʦʯʥʦʡ ʩʠʩʪʝʤʝ ʥʘ ʩʘʡʪʝ ʨʘʟʨʘʙʦʪʯʠʢʘ 

ʧʨʦʛʨʘʤʤʥʦʛʦ ʧʨʦʜʫʢʪʘ [10]. 

 

 
ʈʠʩʫʥʦʢ 4. ï ʆʢʥʘ Visual Studio 2019 ʧʦʩʣʝ ʚʳʧʦʣʥʝʥʠʷ ʧʨʦʛʨʘʤʤʳ 

 

Visual Studio ï ʠʥʪʝʛʨʠʨʦʚʘʥʥʘʷ ʩʨʝʜʘ ʨʘʟʨʘʙʦʪʢʠ, ʦʥʘ 

ʧʦʟʚʦʣʷʝʪ ʩʦʟʜʘʚʘʪʴ ʢʦʥʩʦʣʴʥʳʝ ʧʨʠʣʦʞʝʥʠʷ, ʩʦʚʨʝʤʝʥʥʳʝ 

ʢʨʦʩʩʧʣʘʪʬʦʨʤʝʥʥʳʝ ʧʨʠʣʦʞʝʥʠʷ, ʦʢʦʥʥʳʝ ʧʨʠʣʦʞʝʥʠʝ; ʚʩʝ ʬʘʡʣʳ, 

ʦʪʥʦʩʷʱʠʝʩʷ ʢ ɺʘʰʝʤʫ ʨʝʰʝʥʠʶ ʥʘʭʦʜʷʪʩʷ ʚ ʧʘʧʢʝ, ʢʦʪʦʨʘʷ ʠʤʝʝʪ 

ʦʜʠʥʘʢʦʚʦʝ ʠʤʷ ʩ ʠʤʝʥʝʤ ɺʘʰʝʛʦ ʧʨʦʝʢʪʘ. ʀʟʫʯʠʪʝ ʝʸ ʩʦʜʝʨʞʠʤʦʝ: 

ʯʪʦʙʳ ʙʳʩʪʨʦ ʧʝʨʝʡʪʠ ʚ ʜʘʥʥʫʶ ʧʘʧʢʫ ʩ ʬʘʡʣʘʤʠ, ʤʦʞʥʦ ʥʘ 

ʚʳʧʘʜʘʶʱʝʤ ʤʝʥʶ, ʧʨʠ ʥʘʞʘʪʠʠ ʧʨʘʚʦʡ ʢʥʦʧʢʦʡ ʤʳʰʠ ʥʘ ʠʤʝʥʠ 

ʠʩʭʦʜʥʦʛʦ ʬʘʡʣʘ(ʥʘʭʦʜʷʱʝʛʦʩʷ ʥʘʜ ʦʢʥʦʤ ʨʝʜʘʢʪʦʨʘ), ʚʳʙʨʘʪʴ 

ʚʢʣʘʜʢʫ çʆʪʢʨʳʪʴ ʩʦʜʝʨʞʘʱʫʶ ʧʘʧʢʫè.  

ɺ ʣʶʙʦʤ ʘʣʛʦʨʠʪʤʠʯʝʩʢʦʤ ʷʟʳʢʝ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʯʝʪʳʨʝ 

ʩʦʩʪʘʚʣʷʶʱʠʭ: 

½ ʘʣʬʘʚʠʪ ʷʟʳʢʘ (ʜʦʧʫʩʪʠʤʳʝ ʩʠʤʚʦʣʳ); 

½ ʣʝʢʩʝʤʳ (ʵʣʝʤʝʥʪʘʨʥʳʝ ʢʦʥʩʪʨʫʢʮʠʠ); 
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½ ʚʳʨʘʞʝʥʠʷ(ʟʘʜʘʶʪ ʦʧʨʝʜʝʣʸʥʥʦʝ ʧʨʘʚʠʣʦ ʚʳʯʠʩʣʝʥʠʷ 

ʥʝʢʦʪʦʨʦʛʦ ʟʥʘʯʝʥʠʷ); 

½ ʦʧʝʨʘʪʦʨʳ(ʟʘʜʘʶʪ ʟʘʢʦʥʯʝʥʥʦʝ ʦʧʠʩʘʥʠʝ ʥʝʢʦʪʦʨʦʛʦ 

ʜʝʡʩʪʚʠ)̫ [5]. 

ʃʝʢʩʝʤʳ ʦʙʨʘʟʫʶʪʩʷ ʠʟ ʩʠʤʚʦʣʦʚ, ʚʳʨʘʞʝʥʠʷ ð ʠʟ ʣʝʢʩʝʤ ʠ 

ʩʠʤʚʦʣʦʚ, ʘ ʦʧʝʨʘʪʦʨʳ ð ʠʟ ʩʠʤʚʦʣʦʚ, ʚʳʨʘʞʝʥʠʡ ʠ ʣʝʢʩʝʤ. 

ʀʩʧʦʣʴʟʫʷ ʤʘʪʝʨʠʘʣʳ ʣʝʢʮʠʡ ʠ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʣʠʪʝʨʘʪʫʨʳ, 

ʧʦʟʥʘʢʦʤʴʪʝʩʴ ʩ ʩʠʥʪʘʢʩʠʩʦʤ ʠ ʩʝʤʘʥʪʠʢʦʡ ʗʇ ɺʋ ʉ/ʉ++. 

ʉʪʨʫʢʪʫʨʘ ʧʨʦʩʪʝʡʰʝʡ ʧʨʦʛʨʘʤʤʳ ʥʘ ʗʇ ɺʋ ʉ++/ʉ ʠʤʝʝʪ ʚʠʜ: 

void main() 

{  

}  

ʀʣʠ, ʝʩʣʠ ʦʩʥʦʚʥʦʡ ʤʦʜʫʣʴ ʧʨʝʜʩʪʘʚʣʝʥ ʚ ʚʠʜʝ ʬʫʥʢʮʠʠ:  

int main() 

{  

return 0; 

}  

ɺ ʦʙʱʝʤ ʚʠʜʝ:  

<ʪʠʧ ʚʦʟʚʨʘʱʘʝʤʦʛʦ ʟʥʘʯʝʥʠʷ> <ʠʤʷ> ([ ʧʘʨʘʤʝʪʨʳ ]) 

{  

ʪʝʣʦ ʬʫʥʢʮʠʠ, ʚʢʣʶʯʘʶʱʝʝ ʦʧʝʨʘʪʦʨʳ ï ʷʚʣʷʝʪʩʷ ʙʣʦʢʦʤ 

}  

ʇʨʦʛʨʘʤʤʥʳʡ ʢʦʜ ʥʘ ʷʟʳʢʝ C++/ʉ ʩʦʩʪʦʠʪ ʠʟ ʜʠʨʝʢʪʠʚ 

ʧʨʝʧʨʦʮʝʩʩʦʨʘ, ʬʫʥʢʮʠʡ, ʦʧʝʨʘʪʦʨʦʚ; ʦʜʥʘ ʠʟ ʬʫʥʢʮʠʡ ʜʦʣʞʥʘ 

ʠʤʝʪʴ ʠʤʷ main; ʝʩʣʠ ʬʫʥʢʮʠʷ ʥʝ ʜʦʣʞʥʘ ʚʦʟʚʨʘʱʘʪʴ ʟʥʘʯʝʥʠʝ, 

ʫʢʘʟʳʚʘʝʪʩʷ ʪʠʧ void(ʧʫʩʪʦ).  

ʂ ʥʝʠʩʧʦʣʥʷʝʤʦʡ ʯʘʩʪʠ ʧʨʦʛʨʘʤʤʳ, ʢʨʦʤʝ ʜʠʨʝʢʪʠʚ 

ʧʨʝʧʨʦʮʝʩʩʦʨʘ, ʦʧʠʩʘʥʠʡ ʟʘʛʦʣʦʚʢʦʚ ʬʫʥʢʮʠʡ, ʦʪʥʦʩʷʪʩʷ 

ʦʧʝʨʘʪʦʨʳ, ʟʘʜʘʶʱʠʝ ʪʠʧ ʧʝʨʝʤʝʥʥʳʭ. ʇʝʨʝʤʝʥʥʘʷ ð ʵʪʦ 

ʠʤʝʥʦʚʘʥʥʘʷ ʦʙʣʘʩʪʴ ʧʘʤʷʪʠ, ʚ ʢʦʪʦʨʦʡ ʭʨʘʥʷʪʩʷ ʜʘʥʥʳʝ 

ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʪʠʧʘ. ʋ ʧʝʨʝʤʝʥʥʦʡ ʝʩʪʴ ʠʤʷ ʠ ʟʥʘʯʝʥʠʝ. ʀʤʷ ʩʣʫʞʠʪ 

ʜʣʷ ʦʙʨʘʱʝʥʠʷ ʢ ʦʙʣʘʩʪʠ ʧʘʤʷʪʠ, ʚ ʢʦʪʦʨʦʡ ʭʨʘʥʠʪʩʷ ʟʥʘʯʝʥʠʝ. ɺʦ 

ʚʨʝʤʷ ʚʳʧʦʣʥʝʥʠʷ ʧʨʦʛʨʘʤʤʳ ʟʥʘʯʝʥʠʝ ʧʝʨʝʤʝʥʥʦʡ ʤʦʞʥʦ 

ʠʟʤʝʥʷʪʴ. ʇʝʨʝʜ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ, ʣʶʙʘʷ ʧʝʨʝʤʝʥʥʘʷ ʜʦʣʞʥʘ ʙʳʪʴ 

ʦʧʠʩʘʥʘ [8]. 

ʇʝʨʝʤʝʥʥʳʝ ʟʘʜʘʶʪʩʷ ʚ ʦʙʱʝʤ ʚʠʜʝ ʚ ʬʦʨʤʝ:  

<ʪʠʧ ʧʝʨʝʤʝʥʥʦʡ> <ʠʤʷ ʧʝʨʝʤʝʥʥʦʡ>; 
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ɺʩʝ ʪʠʧʳ ʧʝʨʝʤʝʥʥʳʭ ʠ ʢʦʥʩʪʘʥʪʥʳʭ ʟʥʘʯʝʥʠʡ ʷʟʳʢʘ ʤʦʞʥʦ 

ʨʘʟʜʝʣʠʪʴ ʥʘ ʦʩʥʦʚʥʳʝ(ʙʘʟʦʚʳʝ, ʧʨʦʩʪʳʝ) ʠ ʩʦʩʪʘʚʥʳʝ. ʆʩʥʦʚʥʳʝ: 

ʮʝʣʳʝ, ʚʝʱʝʩʪʚʝʥʥʳʝ, ʩʠʤʚʦʣʴʥʳʝ, ʣʦʛʠʯʝʩʢʠʝ. ʉʦʩʪʘʚʥʳʝ ʪʠʧr 

ʩʪʨʦʷʪʩʷ ʠʟ ʦʩʥʦʚʥʳʭ. ʂ ʩʦʩʪʘʚʥʳʤ ʦʪʥʦʩʷʪʩʷ ʤʘʩʩʠʚʳ, 

ʧʝʨʝʯʠʩʣʝʥʠʷ, ʟʘʧʠʩʠ(ʩʪʨʫʢʪʫʨʳ), ʬʫʥʢʮʠʠ, ʦʙʲʝʜʠʥʝʥʠ,̫ 

ʢʣʘʩʩʳ(ʜʣʷ ʉ++). ʇʝʨʝʤʝʥʥʳʝ ʚ C ʤʦʛʫʪ ʙʳʪʴ ʨʘʟʥʳʭ ʪʠʧʦʚ: 

ʧʨʦʩʪʳʝ, ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʝ, ʜʠʥʘʤʠʯʝʩʢʠʝ ʩʪʨʫʢʪʫʨ r(ʦʙʨʘʟʫʝʤʳʝ 

ʚ ʜʠʥʘʤʠʯʝʩʢʦʡ ʧʘʤʷʪʠ ʩ ʧʦʤʦʱʴʶ ʫʢʘʟʘʪʝʣʝʡ). ʅʘʧʨʠʤʝʨ, int a; bool 

b; float ** mas. 

ɹʦʣʝʝ ʧʦʜʨʦʙʥʦ ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʪʠʧʦʚ ʠʟʣʦʞʝʥʘ ʚ ʣʝʢʮʠʷʭ ʧʦ 

ʢʫʨʩʫ (ios.unitech@ut-mo.ru) ʠ ʚ ʧʦʩʣʝʜʫʶʱʠʭ ʧʨʘʢʪʠʢʘʭ ʜʘʥʥʦʛʦ 

ʧʦʩʦʙʠʷ. 

4. ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʚʳʧʦʣʥʝʥʠʷ ʧʨʘʢʪʠʯʝʩʢʦʡ ʨʘʙʦʪʳ 

1. ɸʢʪʠʚʠʨʫʡʪʝ ʠʥʪʝʛʨʠʨʦʚʘʥʥʫʶ ʩʨʝʜʫ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ 

IDE Visual Studio, ʚʦʡʜʠʪʝ ʚ ʨʝʜʘʢʪʦʨ ʠ ʚʳʧʦʣʥʠʪʝ ʧʨʦʛʨʘʤʤʥʳʡ 

ʢʦʜ, ʢʦʪʦʨʳʡ ʧʨʝʜʦʩʪʘʚʠʣʘ ʩʠʩʪʝʤʘ. 

2. ʋʙʝʜʠʚʰʠʩʴ, ʯʪʦ ʟʘʜʘʥʥʳʡ ʩʠʩʪʝʤʦʡ ʧʨʦʛʨʘʤʤʥʳʡ ʢʦʜ 

ʚʝʨʥʦ ʨʘʙʦʪʘʝʪ, ʠ ʩʠʩʪʝʤʘ çʧʨʘʚʠʣʴʥʦ ʚʠʜʠʪè ʚʩʝ ʠʩʧʦʣʴʟʫʝʤʳʝ 

ʬʘʡʣʳ ï ʩʦʭʨʘʥʠʪʝ ʧʨʦʝʢʪ, ʚʳʟʦʚʦʤ ʢʦʥʪʝʢʩʪʥʦʛʦ ʤʝʥʶ ʥʘ ʚʢʣʘʜʢʝ 

ʤʝʥʶ ʌʘʡʣ: çʉʦʭʨʘʥʠʪʴ ʚʩʸè. 

3. ʆʙʨʘʪʠʪʝ ʚʥʠʤʘʥʠʝ ʥʘ ʜʠʨʝʢʪʠʚʫ ʧʨʝʧʨʦʮʝʩʩʦʨʘ #include 

<iostream>, ʢʦʪʦʨʘʷ ʧʦʷʚʠʣʘʩʴ ʫ ɺʘʩ ʚ ʦʢʥʝ ʨʝʜʘʢʪʦʨʘ ʧʦʩʣʝ ʧʝʨʚʳʭ 

ʜʚʫʭ ʩʪʨʦʢ ʢʦʤʤʝʥʪʘʨʠʷ ʢ ʧʨʦʛʨʘʤʤʥʦʤʫ ʢʦʜʫ. ʂʘʞʜʘʷ ʜʠʨʝʢʪʠʚʘ 

ʧʨʝʧʨʦʮʝʩʩʦʨʘ ʥʝʩʸʪ ʩʚʦʶ ʠʩʧʦʣʥʠʪʝʣʴʥʫʶ ʥʘʛʨʫʟʢʫ ʠ 

ʧʦʜʩʦʝʜʠʥʷʝʪ ʪʝ ʙʠʙʣʠʦʪʝʢʠ ʠ ʬʘʡʣʳ, ʚ ʢʦʪʦʨʳʭ ʥʘʭʦʜʷʪʩʷ ʥʫʞʥʳʝ 

ʬʫʥʢʮʠʠ ʜʣʷ ʧʨʘʚʠʣʴʥʦʛʦ ʠʩʧʦʣʥʝʥʠʷ ʧʨʦʛʨʘʤʤʥʦʛʦ ʢʦʜʘ. ɺ ʜʘʥʥʦʤ 

ʩʣʫʯʘʝ, ʜʣʷ ʚʳʚʦʜʘ ʥʘ ʵʢʨʘʥ ʪʝʢʩʪʦʚʦʛʦ ʩʦʦʙʱʝʥʠʷ çHello, world!è. 

4. ɺʩʝ ʦʧʝʨʘʮʠʠ ʧʦ ʚʚʦʜʫ-ʚʳʚʦʜʫ (ʬʦʨʤʘʪʠʨʦʚʘʥʥʦʤʫ ʠ 

ʥʝʬʦʨʤʘʪʠʨʦʚʘʥʥʦʤʫ) ʥʘ ʢʦʥʩʦʣʴ ʠ ʨʘʙʦʪʝ ʩ ʢʦʥʩʦʣʴʶ ʩʦʜʝʨʞʘʪʩʷ, 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʚ ʬʘʡʣʘʭ iostream, stdlib.h, ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ 

ʬʦʨʤʫʣʳ ʥʘʭʦʜʷʪʩʷ ʚ ʙʠʙʣʠʦʪʝʢʝ math.h, ʧʦ ʨʘʙʦʪʝ ʩ ʚʥʝʰʥʠʤʠ 

ʬʘʡʣʘʤʠ - fstream, stdlib.h. ʅʦ ʦʪ ʚʝʨʩʠʠ ʢ ʚʝʨʩʠʠ, ʩʦʩʪʘʚ ʙʠʙʣʠʦʪʝʢ 

ʠ ʬʘʡʣʦʚ, ʧʝʨʝʜʘʚʘʝʤʳʭ ʥʘ ʦʙʨʘʙʦʪʢʫ ʧʨʝʧʨʦʮʝʩʩʦʨʫ ʤʝʥʷʝʪʩʷ, 

ʧʦʵʪʦʤʫ ʚʩʝʛʜʘ ʥʝʦʙʭʦʜʠʤʦ ʦʙʨʘʱʘʪʴʩʷ ʢ ʩʧʨʘʚʦʯʥʦʡ ʣʠʪʝʨʘʪʫʨʝ ʦʪ 

ʬʠʨʤʳ-ʨʘʟʨʘʙʦʪʯʠʢʘ IDE. ʇʦʟʥʘʢʦʤʪɹʝʩʴ ʧʦ ʤʘʪʝʨʠʘʣʘʤ ʣʝʢʮʠʡ ʠ 

ʩʧʨʘʚʦʯʥʦʡ ʣʠʪʝʨʘʪʫʨʳ ʩ ʦʧʝʨʘʪʦʨʘʤʠ #include, #define, using 
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namespace std, ʩ ʩʦʩʪʘʚʦʤ ʙʠʙʣʠʦʪʝʢ ʠ ʟʘʛʦʣʦʚʦʯʥʳʭ ʬʘʡʣʦʚ, 

ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʥʘʯʘʣʴʥʦʡ ʨʘʙʦʪʳ ʚ ʩʨʝʜʝ. 

5. ʇʝʨʝʡʜʠʪʝ ʢ ʥʘʙʦʨʫ ʘʣʛʦʨʠʪʤʘ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ ʚ ʢʦʜʘʭ 

ʷʟʳʢʘ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʉ/ʉ++. ɺ ʢʘʯʝʩʪʚʝ ʟʘʢʨʝʧʣʝʥʠʷ ʥʘʚʳʢʦʚ ʧʦ 

ʥʘʯʘʣʴʥʦʤʫ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʷʟʳʢʘ ʉ++, ʚʳʧʦʣʥʠʪʝ ʇʨʠʤʝʨʳ 1.1-1.3 

ʧʨʦʩʪʝʡʰʠʭ ʘʣʛʦʨʠʪʤʦʚ. ʆʪʣʘʜʴʪʝ ʢʦʜʳ ʠ ʧʨʦʪʝʩʪʠʨʫʡʪʝ ʨʝʰʝʥʠʝ 

ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʟʥʘʯʝʥʠʡ ʧʝʨʝʤʝʥʥʳʭ. 

6. ʆʪʚʝʪʴʪʝ ʥʘ ʢʦʥʪʨʦʣʴʥʳʝ ʚʦʧʨʦʩʳ. 

7. ʉʦʩʪʘʚʴʪʝ ʦʪʯʸʪ ʧʦ ʧʨʘʢʪʠʯʝʩʢʦʡ ʨʘʙʦʪʝ. 

 

ʇʨʠʤʝʨ 1.1 ʇʨʦʩʪʝʡʰʠʝ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʬʫʥʢʮʠʠ 

#include <iostream>  

using namespace std; 

int main() 

{  float x; 

 setlocale(LC_ALL, "RUS"); 

 cout << "ʇʨʠʚʝʪ, ʩʪʫʜʝʥʪ" << "\nHello, student!!! "; 

 cout << "\n ɺʚʝʜʠ ʘʨʛʫʤʝʥʪ!!!"; 

 cin >> x; 

 cout << "\n ɿʥʘʯʝʥʠʝ ʬʫʥʢʮʠʠ x^2: \t" << pow(x, 2); 

 cout << "\n ɿʥʘʯʝʥʠʝ ʬʫʥʢʮʠʠ sin(x): \t" << sin(x) 

 return 0; 

}  

 

ʇʨʠʤʝʨ 1.2 ʆʧʝʨʘʮʠʠ ʩ ʮʝʣʳʤʠ ʯʠʩʣʘʤʠ 

#include <iostream>  

using namespace std; 

int main() 

{  

 setlocale(LC_ALL, "RUS"); 

 int x, y; 

 system("cls"); 

cout << "ɺʚʝʜʠ ʩ ʢʣʘʚʠʘʪʫʨʳ x = "; 

 cin >> x; 

cout << "ɺʚʝʜʠ ʩ ʢʣʘʚʠʘʪʫʨʳ y = "; 

 cin >> y; 

cout << "\nʎʝʣʘʷ ʯʘʩʪʴ ʬʫʥʢʮʠʠ x/y = " << x / y; 

cout << "\nʆʩʪʘʪʦʢ ʦʪ ʮʝʣʦʯʠʩʣʝʥʥʦʛʦ ʜʝʣʝʥʠʷ x/y = " << x % y; 
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cout << "\nɸʙʩʦʣʶʪʥʦʝ ʟʥʘʯʝʥʠʝ ʮʝʣʦʛʦ ʧʝʨʝʤʝʥʥʦʛʦ"<< x <<" 

= " << abs(x); 

 return 0; 

}  

 

ʇʨʠʤʝʨ 1.3 ʋʨʘʚʥʝʥʠʝ ʧʨʷʤʦʡ 

#include <iostream>  

int main() 

{   

setlocale(LC_ALL, "RUS"); 

cout << "Hello student!\n"; 

float x1, y1, x2, y2; 

float k, b; 

cout << "ɺʚʝʜʠʪʝ ʢʦʦʨʜʠʥʘʪʳ ʪʦʯʢʠ A(x1; y1): \n"; 

cin >> x1 >> y1; 

cout << " ɺʚʝʜʠʪʝ ʢʦʦʨʜʠʥʘʪʳ ʪʦʯʢʠ ɺ(x2; y2): \n"; 

scanf_s("%f%f", &x2, &y2); // ʧʦʢʘʟʘʥʘ ʘʣʴʪʝʨʥʘʪʠʚʥʘʷ 

//ʦʨʛʘʥʠʟʘʮʠʷ ʬʦʨʤʘʪʠʨʦʚʘʥʥʦʛʦ ʚʚʦʜʘ ʚ ʩʪʠʣʝ ʗʇ ʉʠ 

//  cin >> x2 >> y2; 

k = (y1 - y2) / (x1 - x2); 

b = y2 - k * x2; 

printf("y = %.2fx + %.2f\n", k, b); // ʘʣʴʪʝʨʥʘʪʠʚʥʳʡ 

//ʬʦʨʤʘʪʠʨʦʚʘʥʥʳʡ ʚʳʚʦʜ ʚ ʩʪʠʣʝ ʗʇ ʉʠ 

// ɿʘʤʝʯʘʥʠʝ: ʥʝ ʩʪʦʠʪ ʩʤʝʰʠʚʘʪʴ ʬʦʨʤʘʪʠʨʦʚʘʥʥʳʡ ʠ 

//ʙʝʩʬʦʨʤʘʪʥʳʝ ʚʚʦʜ-ʚʳʚʦʜ, ʥʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʉ++ ʧʦʣʥʦʩʪʴʶ 

//ʩʦʚʤʝʩʪʠʤ ʩ ʉʠ. ʀʟʫʯʠʪʝ ʬʫʥʢʮʠʠ ʬʦʨʤʘʪʠʨʦʚʘʥʥʦʛʦ ʚʳʚʦʜʘ ʚ 

ʉ++. 

return 0; 

}  

5. ʊʨʝʙʦʚʘʥʠʷ ʢ ʦʬʦʨʤʣʝʥʠʶ ʦʪʯʸʪʘ 

ʆʪʯʸʪ ʧʦ ʧʨʘʢʪʠʯʝʩʢʦʡ ʨʘʙʦʪʝ ʜʦʣʞʝʥ ʚʢʣʶʯʘʪʴ ʩʣʝʜʫʶʱʠʝ 

ʨʘʟʜʝʣʳ. 

1. ʊʠʪʫʣʴʥʳʡ ʣʠʩʪ (ʇʨʠʣʦʞʝʥʠʝ ɸ).  

2. ʎʝʣʴ ʨʘʙʦʪʳ ʠ ʧʦʩʪʘʥʦʚʢʫ ʢʘʞʜʦʛʦ ʚʳʧʦʣʥʷʝʤʦʛʦ ʟʘʜʘʥʠʷ. 

3. ʆʧʠʩʘʥʠʝ ʚʭʦʜʥʳʭ, ʚʳʭʦʜʥʳʭ ʜʘʥʥʳʭ, ʤʦʜʝʣʠ ʨʝʰʝʥʠʷ 
ʟʘʜʘʯʠ. 
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4. ʉʢʨʠʥʰʦʪʳ ʦʢʦʥ ʚ ʩʨʝʜʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ, 

ʧʦʜʪʚʝʨʞʜʘʶʱʠʝ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʴ ʟʘʜʘʯ ʠ ʧʨʠʤʝʨʦʚ, 

ʚʳʧʦʣʥʝʥʥʳʭ ʚ ʢʦʜʘʭ ʠʟʫʯʘʝʤʳʭ ʗʇ ɺʋ. 

5. ɺʳʚʦʜʳ ʧʦ ʨʘʙʦʪʝ. 

6. ʆʪʚʝʪʳ ʥʘ ʢʦʥʪʨʦʣʴʥʳʝ ʚʦʧʨʦʩʳ.  

7. ʉʧʠʩʦʢ ʠʩʧʦʣʴʟʦʚʘʥʥʦʡ ʣʠʪʝʨʘʪʫʨʳ ʠ ʀʥʪʝʨʥʝʪ-

ʠʩʪʦʯʥʠʢʦʚ. 

ʂʦʥʪʨʦʣʴʥʳʝ ʚʦʧʨʦʩʳ 

1. ʂʘʢʠʝ ʵʪʘʧʳ ʩʦʜʝʨʞʠʪ ʧʨʦʮʝʩʩ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ ʥʘ ʕɺʄ. 
ʂʨʘʪʢʦ ʦʭʘʨʘʢʪʝʨʠʟʫʡʪʝ ʠʭ. 

2. ʅʘ ʢʘʢʦʤ ʵʪʘʧʝ ʨʝʰʝʥʠʷ ʟʘʜʘʯ ʚ ɺʉ ʧʨʦʠʩʭʦʜʠʪ ʚʳʙʦʨ ʗʇ ʠ 
ʩʠʩʪʝʤʳ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ. 

3. ɺ ʯʸʤ ʦʪʣʠʯʠʝ ʗʇ ɺʋ ʉ++ ʠ ʉʠ? 

4. ʂʘʢʠʝ ʩʠʣʴʥʳʝ ʩʪʦʨʦʥʳ ʫʥʘʩʣʝʜʦʚʘʣ ʦʪ ʉʠ ʩʦʚʨʝʤʝʥʥʳʡ ʗʇ 

ɺʋ ʉ++? 

5. ʂʘʢʠʝ ʥʝʜʦʩʪʘʪʢʠ ʠ ʧʦ ʩʝʡ ʜʝʥʴ ʧʨʝʩʣʝʜʫʶʪ ʉ/ʉ++? 

6. ʂʘʢʠʝ ʢʨʠʪʝʨʠʠ ʦʮʝʥʢʠ ʗʇ ɺʋ ʩʫʱʝʩʪʚʝʥʥʳ ʥʘ 

ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥ?ɹ 

7. ʂʘʢʠʝ ʧʨʦʛʨʘʤʤʥʳʝ ʤʦʜʫʣʠ ʚʢʣʶʯʘʝʪ ʩʠʩʪʝʤʘ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ? 

8. ʆʪʣʠʯʠʪʝʣʴʥʳʝ ʯʝʨʪʳ ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʭ ʩʨʝʜ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ (IDE). 

9. ʉʦʟʜʘʥʠʝ ʢʘʢʠʭ ʧʨʦʝʢʪʦʚ ʠ ʥʘ ʢʘʢʠʭ ʗʇ ʧʦʜʜʝʨʞʠʚʘʝʪ IDE 

MS Visual Studio 2019? 

10.  ʅʘ ʢʘʢʦʡ ʚʢʣʘʜʢʝ ʤʝʥʶ MS Visual Studio ʥʘʭʦʜʷʪʩʷ 

ʬʫʥʢʮʠʠ: ʩʦʟʜʘʪʴ ʥʦʚʳʡ ʧʨʦʝʢʪ, ʦʪʢʨʳʪʴ ʩʫʱʝʩʪʚʫʶʱʠʡ ʧʨʦʝʢʪ, 

ʙʳʩʪʨʦ ʧʝʨʝʩʦʙʨʘʪʴ ʨʝʰʝʥʠʝ? 

11.  ɼʣʷ ʯʝʛʦ ʧʨʝʜʥʘʟʥʘʯʝʥʦ ʦʢʥʦ çʆʙʦʟʨʝʚʘʪʝʣʴ ʨʝʰʝʥʠʡ? 

12. ɺ ʢʘʢʦʤ ʦʢʥʝ ʩʠʩʪʝʤʳ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ MS Visual Studio 

ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʨʝʟʫʣʴʪʘʪ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ, ʟʘʧʠʩʘʥʥʦʡ ʚ ʢʦʜʘʭ 

ʚʳʙʨʘʥʥʦʛʦ ʗʇ? 

13. ʇʝʨʝʯʠʩʣʠʪʝ ʦʩʥʦʚʥʳʝ ʢʦʤʧʦʥʝʥʪʳ ʗʇ ʉ++. ʂʘʢʠʝ 

ʩʠʤʚʦʣʳ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʉ/ʉ++ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ʣʝʢʩʝʤ, 

ʚʳʨʘʞʝʥʠʡ, ʦʧʝʨʘʪʦʨʦʚ? 

14. ʂʘʢʠʝ ʢʦʥʩʪʨʫʢʮʠʠ ʚ ʗʇ ɺʋ ʦʪʥʦʩʷʪʩʷ ʢ ʥʝʠʩʧʦʣʥʷʝʤʳʤ 

ʦʧʝʨʘʪʦʨʘʤ? 
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15. ʉʦʩʪʘʚʴʪʝ ʪʘʙʣʠʯʢʫ ʧʨʦʩʪʳʭ ʪʠʧʦʚ ʜʘʥʥʳʭ ʜʣʷ ʉ++, ʚ 

ʢʦʪʦʨʦʡ ʚ ʚʠʜʝ ʧʦʣʝʡ ʫʢʘʞʠʪʝ: ʥʘʟʚʘʥʠʝ ʪʠʧʘ ʜʘʥʥʳʭ; ʚʠʜ 

ʠʥʬʦʨʤʘʮʠʠ(ʜʘʥʥʳʭ), ʜʣʷ ʢʦʪʦʨʳʭ ʧʨʠʤʝʥʠʤ ʪʠʧ; ʤʘʢʩʠʤʘʣʴʥʳʡ ʠ 

ʤʠʥʠʤʘʣʴʥʳʡ ʨʘʟʤʝʨ ʧʨʝʜʩʪʘʚʣʷʝʤʳʭ ʜʘʥʥʳʭ ʚ ʙʘʡʪʘʭ(ʜʠʘʧʘʟʦʥ) ʚ 

ɺʉ. 

16. ʂʘʢʠʝ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʝ ʪʠʧʳ ʧʦʜʜʝʨʞʠʚʘʶʪʩʷ ʚ ʉ++. 

17. ɺʳʧʦʣʥʠʪʝ ʩʦʙʩʪʚʝʥʥʫʶ ʟʘʜʘʯʫ ʨʝʰʝʥʠʷ ʘʨʠʬʤʝʪʠʯʝʩʢʦʛʦ 

ʚʳʨʘʞʝʥʠʷ ʚ ʩʨʝʜʝ VS ʥʘ ʗʇ ɺʋ. ɺ ʘʨʠʬʤʝʪʠʯʝʩʢʦʤ ʚʳʨʘʞʝʥʠʠ 

ʧʨʝʜʫʩʤʦʪʨʝʪʴ ʨʘʟʣʠʯʥʳʝ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʬʫʥʢʮʠʠ ʠ ʦʧʝʨʘʮʠʠ, 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʬʦʨʤʘʪʠʨʦʚʘʥʥʳʡ ʠ ʙʝʩʬʦʨʤʘʪʥʳʡ ʚʚʦʜ-ʚʳʚʦʜ. 
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ʇʨʘʢʪʠʯʝʩʢʘʷ ʨʘʙʦʪʘ 2. ɸʃɻʆʈʀʊʄʀʏɽʉʂʀɽ ʉʊʈʋʂʊʋʈʓ: 

ʃʀʅɽʁʅɸʗ, ɺɽʊɺʃɽʅʀɽ, ʎʀʂʃʀʏɽʉʂɸʗ 

ʎɽʃʔ ʈɸɹʆʊʓ: ʀʩʩʣʝʜʦʚʘʥʠʝ ʦʩʥʦʚʥʳʭ ʘʣʛʦʨʠʪʤʠʯʝʩʢʠʭ 

ʩʪʨʫʢʪʫʨ, ʧʨʠʦʙʨʝʪʝʥʠʝ ʥʘʚʳʢʦʚ ʧʦ ʦʪʣʘʜʢʝ ʠ ʪʝʩʪʠʨʦʚʘʥʠʶ 

ʧʨʦʛʨʘʤʤ, ʩʦʜʝʨʞʘʱʠʭ ʜʘʥʥʳʝ ʩʪʨʫʢʪʫʨ rʥʘ ʗʇ ʉ/ʉ++. 

1. ʆʩʥʦʚʥʳʝ ʧʦʥʷʪʠʷ 

ɸʣʛʦʨʠʪʤ ʨʝʰʝʥʠʷ ʣʶʙʦʡ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʦʡ ʧʨʦʛʨʘʤʤʳ 

ʜʦʣʞʝʥ ʦʧʠʨʘʪʴʩʷ ʥʘ ʙʘʟʦʚʳʝ ʘʣʛʦʨʠʪʤʠʯʝʩʢʠʝ ʩʪʨʫʢʪʫʨʳ: 

ʣʠʥʝʡʥʫʶ, ʚʝʪʚʣʝʥʠʝ, ʮʠʢʣ (ʈʠʩʫʥʦʢ 5). 

ʈʠʩʫʥʦʢ 5 -ɹʘʟʦʚʳʝ ʘʣʛʦʨʠʪʤʠʯʝʩʢʠʝ ʩʪʨʫʢʪʫʨʳ 

 

ʊʝʣʦ ʣʶʙʦʡ ʧʨʦʛʨʘʤʤʳ (ʩʤ. ʧʨʘʢʪʠʯʝʩʢʘʷ ʨʘʙʦʪʘ 1) ʦʪʥʦʩʠʪʩʷ 

ʢ ʠʩʧʦʣʥʷʝʤʳʤ ʦʧʝʨʘʪʦʨʘʤ, ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʚ ʩʝʛʤʝʥʪʝ ʢʦʜʘ ʚ ʆɿʋ ʠ 

ʠʜʝʥʪʠʬʠʮʠʨʫʝʪʩʷ ʩʢʦʙʢʘʤʠ {  ï ʥʘʯʘʣʦ ʧʨʦʛʨʘʤʤʳ, } ï ʢʦʥʝʮ 

ʧʨʦʛʨʘʤʤʳ. ʀʥʳʤʠ ʩʣʦʚʘʤʠ, ʜʘʥʥʳʡ ʙʣʦʢ {}  ï ʷʚʣʷʝʪʩʷ ʩʦʩʪʘʚʥʳʤ 

ʦʧʝʨʘʪʦʨʦʤ, ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʥʝ ʪʦʣʴʢʦ ʜʣʷ ʟʘʧʠʩʠ ʥʘʯʘʣʘ ʠ 

ʢʦʥʮʘ ʧʨʦʛʨʘʤʤʥʦʛʦ ʤʦʜʫʣʷ, ʥʦ ʠ ʜʣʷ ʚʳʜʝʣʝʥʠʷ ʥʝʩʢʦʣʴʢʠʭ ʢʦʤʘʥʜ 

ʚ ʦʜʥʦ ʮʝʣʦʝ ʠ ʦʧʨʝʜʝʣʝʥʠ̫ ʚʳʧʦʣʥʝʥʠʷ ʜʘʥʥʳʭ ʢʦʤʘʥʜ ʚ ʧʦʨʷʜʢʝ 

ʦʯʝʨʝʜʠ. ʉʦʩʪʘʚʥʦʡ ʦʧʝʨʘʪʦʨ ʤʦʞʝʪ ʥʘʭʦʜʠʪʴʩʷ ʚ ʣʶʙʦʤ ʤʝʩʪʝ 

ʧʨʦʛʨʘʤʤʳ, ʛʜʝ ʨʘʟʨʝʰʝʥ ʧʨʦʩʪʦʡ ʦʧʝʨʘʪʦʨ. 

ʆʨʛʘʥʠʟʘʮʠʷ ʧʨʦʛʨʘʤʤ ʨʘʟʚʝʪʚʣʷʶʱʝʡʩʷ ʩʪʨʫʢʪʫʨʳ. 

ʆʧʝʨʘʪʦʨ ʚʝʪʚʣʝʥʠʷ ʦʪʥʦʩʠʪʩʷ ʢ ʩʦʩʪʘʚʥʳʤ, ʦʥ ʟʘʜʘʝʪ 

ʚʳʧʦʣʥʝʥʠʝ ʦʜʥʦʛʦ ʠʟ ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ ʙʣʦʢʦʚ(ʩʦʩʪʘʚʥʳʭ 

ʦʧʝʨʘʪʦʨʦʚ) ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʝʟʫʣʴʪʘʪʘ ʚʳʨʘʞʝʥʠʷ , ʷʚʣʷʶʱʠʤʩʷ 

ʚʳʙʦʨʦʤ (ʠʣʠ ʚʳʯʠʩʣʷʝʤʳʤ ʫʩʣʦʚʠʝʤ). ɼʣʷ ʚʳʨʘʞʝʥʠʡ ʙʣʦʢʘ 

çʋʩʣʦʚʠʝè ʚ ʷʟʳʢʝ C/ʉ++ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʩʣʝʜʫʶʱʠʝ 

ʦʧʝʨʘʮʠʠ ʩʨʘʚʥʝʥʠʷ(ʦʧʝʨʘʮʠʠ ʦʪʥʦʰʝʥʠʷ): 
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> ɹʦʣʴʰʝ 

>= ɹʦʣʴʰʝ ʠʣʠ ʨʘʚʥʦ 

< ʄʝʥʴʰʝ 

<= ʄʝʥʴʰʝ ʠʣʠ ʨʘʚʥʦ 

!= ʅʝ ʨʘʚʥʦ 

== ʈʘʚʥʦ  

ʈʝʟʫʣʴʪʘʪʦʤ ʜʘʥʥʳʭ ʦʧʝʨʘʮʠʡ ʷʚʣʷʝʪʩʷ ʟʥʘʯʝʥʠʝ true (ʠʩʪʠʥʘ) 

ʠʣʠ false(ʣʦʞʴ), ʢʨʦʤʝ ʪʦʛʦ, ʣʶʙʦʝ ʟʥʘʯʝʥʠʝ, ʥʝ ʨʘʚʥʦʝ ʥʫʣʶ, 

ʠʥʪʝʨʧʨʝʪʠʨʫʝʪʩʷ ʢʘʢ true. ʅʘʧʨʠʤʝʨ, ʚʳʨʘʞʝʥʠʝ if(n) ʙʫʜʝʪ 

ʠʩʪʠʥʥʳʤ ʚʩʷʢʠʡ ʨʘʟ, ʢʦʛʜʘ ʧʝʨʝʤʝʥʥʘʷ n ʦʪʣʠʯʥʘ ʦʪ 0, ʪ.ʝ. 

ʚʳʨʘʞʝʥʠʷ ʫʩʣʦʚʠʷ ʙʫʜʝʪ ʵʢʚʠʚʘʣʝʥʪʥʦ ʟʘʧʠʩʠ if(n!=0). 

ɸ ʪʘʢʞʝ ʣʦʛʠʯʝʩʢʠʝ ʦʧʝʨʘʮʠʠ: 

ʦʧʝʨʘʮʠʷ && ï ʣʦʛʠʯʝʩʢʦʝ ʀ; 

ʦʧʝʨʘʮʠʷ || ï ʣʦʛʠʯʝʩʢʦʝ ʀʃʀ; 

ʦʧʝʨʘʮʠʷ ! ï ʣʦʛʠʯʝʩʢʦʝ ʅɽ. 

ʉʫʱʝʩʪʚʫʶʪ ʩʪʨʫʢʪʫʨʳ, ʟʘʜʘʶʱʠʝ ʚʝʪʚʣʝʥʠʝ (ʈʠʩʫʥʦʢ 6). ʀʭ 

ʤʦʞʥʦ ʦʧʠʩʘʪʴ ʚ ʢʦʜʘʭ ʉ/ʉ++ ʩʣʝʜʫʶʱʠʤ ʰʘʙʣʦʥʦʤ: 

if (é) {é} [else {é}], ʛʜʝ [] ï ʦʙʦʟʥʘʯʘʶʪ ʚʦʟʤʦʞʥʦʝ ʦʪʩʫʪʩʪʚʠʝ 

ʜʘʥʥʦʡ ʯʘʩʪʠ ʩʦʩʪʘʚʥʦʛʦ ʦʧʝʨʘʪʦʨʘ ʚʝʪʚʣʝʥʠʷ. 

 

 
ʈʠʩʫʥʦʢ 6 ï ʉʪʨʫʢʪʫʨʳ ʚʝʪʚʣʝʥʠʷ 

 

ʉʦʩʪʘʚʥʦʡ ʦʧʝʨʘʪʦʨ ʚʝʪʚʣʝʥʠʷ ʨʘʙʦʪʘʝʪ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 

ʚr ʯʠʩʣʷʝʪʩʷ ʚʳʨʘʞʝʥʠʝ (ʫʩʣʦʚʠʝ) ʠ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʝʟʫʣʴʪʘʪʘ, 

ʚʳʙʠʨʘʝʪʩʷ ʥʘ ʚʳʧʦʣʥʝʥʠʝ ʦʜʠʥ ʠʟ ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ ʙʣʦʢʦʚ 

ʦʧʝʨʘʪʦʨʦʚ, ʜʘʣʝʝ ʧʨʦʛʨʘʤʤʘ ʠʜʸʪ ʩʚʦʠʤ ʯʝʨʝʜʦʤ. 

ʆʧʝʨʘʪʦʨ ʚʳʙʦʨʘ switch (ʠʣʠ ʤʥʦʞʝʩʪʚʝʥʥʦʝ if) ʪʘʢʞʝ ʷʚʣʷʝʪʩʷ 

ʩʦʩʪʘʚʥʳʤ ʠ ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʚʳʙʦʨʘ ʦʜʥʦʛʦ ʠʟ ʙʣʦʢʦʚ ʦʧʝʨʘʪʦʨʦʚ 

ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʫʩʣʦʚʠʷ. ʂʘʢ ʧʨʘʚʠʣʦ, ʢʘʞʜʳʡ ʙʣʦʢ ʥʫʤʝʨʫʝʪʩʷ 

ʢʘʢʠʤ-ʣʠʙʦ ʢʦʥʩʪʘʥʪʥʳʤ ʚʳʨʘʞʝʥʠʝʤ(ʤʝʪʢʦʡ), ʧʦ ʢʦʪʦʨʦʤʫ ʠ ʙʫʜʝʪ 

ʧʨʦʠʩʭʦʜʠʪʴ ʠʜʝʥʪʠʬʠʢʘʮʠʷ ʙʣʦʢʘ ʦʧʝʨʘʪʦʨʦʚ, ʢʦʪʦʨʳʡ ʜʦʣʞʝʥ 
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ʙʳʪʴ ʚʳʧʦʣʥʝʥ ʧʦ ʫʩʣʦʚʠʶ ʚ ʧʝʨʝʢʣʶʯʘʪʝʣʝ switch (ʈʠʩʫʥʦʢ 7). ɺ 

ʦʙʱʝʤ ʚʠʜʝ, ʦʧʝʨʘʪʦʨ ʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʢʘʢ: 

switch ( <ʚʳʨʘʞʝʥʠʝ>) 

{  

case <ʢʦʥʩʪʘʥʪʥʦʝ ʚʳʨʘʞʝʥʠʝ 1>: [ʙʣʦʢ ʦʧʝʨʘʪʦʨʦʚ 1] break; 

case <ʢʦʥʩʪʘʥʪʥʦʝ ʚʳʨʘʞʝʥʠʝ 2>: [ʙʣʦʢ ʦʧʝʨʘʪʦʨʦʚ 2] break; 

é 

case <ʢʦʥʩʪʘʥʪʥʦʝ ʚʳʨʘʞʝʥʠʝ n>: [ʙʣʦʢ ʦʧʝʨʘʪʦʨʦʚ n] break; 

[default: ʙʣʦʢ ʦʧʝʨʘʪʦʨʦʚ break;] 

}  

 

 
ʈʠʩʫʥʦʢ 7 ï ʉʭʝʤʘ ʦʧʝʨʘʪʦʨʘ switch 

 

Switch, case, break, default ï ʢʣʶʯʝʚʳʝ ʩʣʦʚʘ ʷʟʳʢʘ C/ʉ++; 

<ʚʳʨʘʞʝʥʠʝ> ï ʧʨʦʛʨʘʤʤʥʳʡ ʢʦʜ, ʚ ʢʦʪʦʨʦʤ ʠʩʧʦʣʴʟʫʶʪʩʷ 

ʧʝʨʝʤʝʥʥʳʝ ʮʝʣʦʛʦ ʠʣʠ ʩʠʤʚʦʣʴʥʦʛʦ ʪʠʧʘ; 

<ʢʦʥʩʪʘʥʪʥʦʝ ʚʳʨʘʞʝʥʠʝ 1>,é,<ʢʦʥʩʪʘʥʪʥʦʝ ʚʳʨʘʞʝʥʠʝ n> ï ʤʝʪʢʠ, 

ʪʠʧ ʢʦʪʦʨʳʭ ʩʦʚʧʘʜʘʝʪ ʩ ʪʠʧʦʤ <ʚʳʨʘʞʝʥʠʝ>; 

ʇʦʨʷʜʦʢ ʚʳʧʦʣʥʝʥʠʷ ʦʧʝʨʘʪʦʨʘ ʚʳʙʦʨʘ: ʚʳʯʠʩʣʷʝʪʩʷ 

<ʚʳʨʘʞʝʥʠʝ>; ʝʩʣʠ ʦʜʥʘ ʠʟ ʤʝʪʦʢ ʩʦʚʧʘʜʘʝʪ ʩʦ ʟʥʘʯʝʥʠʝʤ 

ʚʳʨʘʞʝʥʠʷ, ʪʦ ʧʨʦʛʨʘʤʤʘ ʧʝʨʝʜʘʝʪ ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ 

ʙʣʦʢ ʦʧʝʨʘʪʦʨʦʚ [ʙʣʦʢ ʦʧʝʨʘʪʦʨʦʚ 1], é, [ʙʣʦʢ ʦʧʝʨʘʪʦʨʦʚ n](ʤʝʞʜʫ 

case ʠ break). ʇʦʩʣʝʜʥʠʡ ʙʣʦʢ ʦʧʝʨʘʪʦʨʦʚ, ʩʣʝʜʫʶʱʠʡ ʟʘ default, 

ʚʳʧʦʣʥʷʶʪʩʷ ʚ ʪʦʤ ʩʣʫʯʘʝ, ʝʩʣʠ ʟʥʘʯʝʥʠʝ ʚʳʨʘʞʝʥʠʷ ʥʝ ʩʦʚʧʘʣʦ ʥʠ 

ʩ ʦʜʥʦʡ ʠʟ ʤʝʪʦʢ; ʠʥʩʪʨʫʢʮʠʷ default ʤʦʞʝʪ ʠ ʦʪʩʫʪʩʪʚʦʚʘʪʴ. 

ʉʣʝʜʫʶʱʘʷ ʚʘʞʥʘʷ ʩʪʨʫʢʪʫʨʘ ʘʣʛʦʨʠʪʤʠʟʘʮʠʠ ï çʎʠʢʣè. ɺ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʠ, ʮʠʢʣʠʯʝʩʢʘʷ ʩʪʨʫʢʪʫʨʘ ʟʘʜʘʸʪʩʷ ʙʣʦʢʦʤ 

ʦʧʝʨʘʮʠʡ (ʪʝʣʦ ʮʠʢʣʘ), ʢʦʪʦʨʳʝ ʜʦʣʞʥ rʙʳʪʴ ʚʳʧʦʣʥʝʥ rʟʘʜʘʥʥʦʝ 

ʯʠʩʣʦ ʨʘʟ (ʠʪʝʨʘʮʠʡ) ʠʣʠ ʯʠʩʣʦ ʨʘʟ, ʧʦʢʘ ʥʝ ʙʫʜʝʪ ʜʦʩʪʠʛʥʫʪʦ 

ʥʝʢʦʪʦʨʦʝ ʫʩʣʦʚʠʝ. ʀʩʭʦʜʷ ʠʟ ʵʪʦʛʦ ʚ ʉ/ʉʠ++ ʧʨʝʜʫʩʤʦʪʨʝʥʘ 
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ʨʝʘʣʠʟʘʮʠʷ ʪʨʸʭ ʮʠʢʣʠʯʝʩʢʠʭ ʩʪʨʫʢʪʫʨ: ʮʠʢʣ ʩ ʧʨʝʜʫʩʣʦʚʠʝʤ, ʮʠʢʣ 

ʩ ʧʦʩʪʫʩʣʦʚʠʝʤ, ʮʠʢʣ ʩ ʟʘʜʘʥʥʳʤ ʯʠʩʣʦʤ ʠʪʝʨʘʮʠʡ (ʨʠʩʫʥʦʢ 8). 

ʈʠʩʫʥʦʢ 8 ï ɺʠʜʳ ʮʠʢʣʠʯʝʩʢʠʭ ʩʪʨʫʢʪʫʨ 

ʎʠʢʣ ʩ ʧʦʩʪʫʩʣʦʚʠʝʤ ʚ ʢʦʜʘʭ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʗʇ ʠʤʝʝʪ 

ʬʦʨʤʘʪ: 

Do {  

< ʪʝʣʦ ʮʠʢʣʘ: ʢʦʤʘʥʜʳ ʢʦʜʘ (ʠʥʩʪʨʫʢʮʠʠ)> 

} while(<ʫʩʣʦʚʠʝ ʚʳʧʦʣʥʝʥʠʷ ʮʠʢʣʘ>); 

ɼʘʥʥʳʡ ʮʠʢʣ ʚʳʧʦʣʥʷʝʪʩʷ ʜʦ ʪʝʭ ʧʦʨ ʧʦʢʘ ʫʩʣʦʚʠʝ ʚʳʧʦʣʥʝʥʠʷ 

ʮʠʢʣʘ ï ʠʩʪʠʥʥʦ, ʅʦ ʠʟ ʩʭʝʤʳ ʚʠʜʥʦ, ʯʪʦ ʝʩʣʠ ʜʘʞʝ ʫʩʣʦʚʠʝ ʣʦʞʥʦ, 

ʦʜʠʥ ʨʘʟ ʮʠʢʣ ʚʩʸ-ʪʘʢʠ ʚʳʧʦʣʥʠʪʩʷ, ʪʘʢ ʢʘʢ ʪʝʣʦ ʮʠʢʣʘ ʩʪʦʠʪ 

ʚʧʝʨʝʜʠ ʫʩʣʦʚʠʷ! 

ɺʪʦʨʘʷ ʢʦʥʩʪʨʫʢʮʠʷ ʥʘ ʨʠʩʫʥʢʝ 8 ï ʮʠʢʣ ʩ ʧʨʝʜʫʩʣʦʚʠʝʤ. ɽʛʦ 

ʩʠʥʪʘʢʩʠʩ ʚ ʉ/ʉ++ ʩʣʝʜʫʶʱʠʡ: 

while (<ʫʩʣʦʚʠʝ ʚʳʧʦʣʥʝʥʠʷ ʮʠʢʣʘ>){ 

< ʪʝʣʦ ʮʠʢʣʘ: ʢʦʤʘʥʜʳ ʢʦʜʘ (ʠʥʩʪʨʫʢʮʠʠ)> 

}  

ɼʘʥʥʳʡ ʮʠʢʣ ʩʥʘʯʘʣʘ ʧʨʦʚʝʨʷʝʪ ʫʩʣʦʚʠʝ ʠ ʝʩʣʠ ʦʥʦ 

ʚʳʧʦʣʥʷʝʪʩʷ (ʠʩʪʠʥʥʦ) ï ʚʳʧʦʣʥʷʝʪʩʷ ʠ ʪʝʣʦ ʮʠʢʣʘ. 

ʊʨʝʪʠʡ ʚʠʜ ʮʠʢʣʘ ï ʩ ʧʘʨʘʤʝʪʨʦʤ (ʠʣʠ ʩʯʸʪʯʠʢʦʤ ʠʪʝʨʘʮʠʡ 

ʮʠʢʣʘ) ʟʘʧʠʩʳʚʘʝʪʩʷ ʚ ʢʦʜʘʭ ʷʟʳʢʘ ʧʦ ʩʣʝʜʫʶʱʝʤʫ ʰʘʙʣʦʥʫ: 

for (ʦʧʨʝʜʝʣʝʥʠʝ ʧʘʨʘʤʝʪʨʘ(ʠʥʠʮʠʘʣʠʟʘʮʠʷ ʩʯʸʪʯʠʢʘ); ʫʩʣʦʚʠʝ 

ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʮʠʢʣʘ; ʠʟʤʝʥʝʥʠʝ ʧʘʨʘʤʝʪʨʘ(ʩʯʸʪʯʠʢʘ)) 

{  

< ʪʝʣʦ ʮʠʢʣʘ >  

}  
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ʀʥʠʮʠʘʣʠʟʘʮʠʷ ʩʯʸʪʯʠʢʘ ʚʳʧʦʣʥʷʝʪʩʷ ʦʜʠʥ ʨʘʟ, ʧʨʠ ʥʘʯʘʣʴʥʦʤ 

ʚʭʦʜʝ ʚ ʮʠʢʣ. ʇʨʦʚʝʨʢʘ ʫʩʣʦʚʠʷ ʧʨʦʠʩʭʦʜʠʪ ʢʘʞʜʳʡ ʨʘʟ, ʢʦʛʜʘ ʮʠʢʣ 

ʧʝʨʝʭʦʜʠʪ ʥʘ ʥʦʚʫʶ ʠʪʝʨʘʮʠʶ, ʪʘʢʞʝ ʥʘ ʢʘʞʜʦʡ ʠʪʝʨʘʮʠʠ ʠʜʸʪ 

ʠʟʤʝʥʝʥʠʝ ʧʘʨʘʤʝʪʨʘ, ʢʘʢ ʧʨʘʚʠʣʦ, ʫʚʝʣʠʯʝʥʠʝ ʠʣʠ ʫʤʝʥʴʰʝʥʠʝ ʝʛʦ. 

ʅʝ ʟʘʚʠʩʠʤʦ ʦʪ ʚʠʜʘ ʮʠʢʣʘ, ʯʪʦʙʳ ʥʝ ʚʳʧʦʣʥʷʪʴ ʣʠʰʥʠʝ 

ʠʪʝʨʘʮʠʠ, ʢʦʛʜʘ ʫʞʝ ʜʦʩʪʠʛʥʫʪ ʪʨʝʙʫʝʤʳʡ ʨʝʟʫʣʴʪʘʪ, ʠʟ ʮʠʢʣʘ ʥʘʜʦ 

ʚʳʡʪʠ. ɼʣʷ ʵʪʦʛʦ ʝʩʪʴ ʦʧʝʨʘʪʦʨ break. ʀʥʦʛʜʘ ʥʝʦʙʭʦʜʠʤʦ ʧʝʨʝʡʪʠ ʢ 

ʩʣʝʜʫʶʱʝʡ ʠʪʝʨʘʮʠʠ ʮʠʢʣʘ, ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʠʩʧʦʣʴʟʫʶʪ ʦʧʝʨʘʪʦʨ 

continue. 

ʎʠʢʣ for ʦʙʳʯʥʦ ʠʩʧʦʣʴʟʫʶʪ ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʩʪʨʫʢʪʫʨ ʜʘʥʥʳʭ, 

ʠʤʝʶʱʠʭ ʬʠʢʩʠʨʦʚʘʥʥʫʶ ʜʣʠʥʫ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʪʠʧʦʤ ʤʘʩʩʠʚ ʠʣʠ 

ʦʙʲʝʢʪʘʤʠ - ʵʢʟʝʤʧʣʷʨʘʤʠ ʢʣʘʩʩʘ ʚʝʢʪʦʨ(ʉ++)(ʩʤ. ʇʨʘʢʪʠʢʫ 3-5). 

 

2. ʄʝʪʦʜʠʯʝʩʢʠʝ ʫʢʘʟʘʥʠʷ 

 

1. ʇʨʝʞʜʝ, ʯʝʤ ʧʨʠʩʪʫʧʠʪʴ ʢ ʚʳʧʦʣʥʝʥʠʶ ʧʨʠʤʝʨʦʚ ʜʘʥʥʦʡ 

ʛʣʘʚʳ ï ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʠʟʫʯʠʪʴ ʦʩʥʦʚʥʳʝ ʦʧʝʨʘʮʠʠ, ʜʦʧʫʩʪʠʤʳʝ ʚ 

ʗʇ ʉ++/ʉ, ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʠʭ ʧʨʠʦʨʠʪʝʪʘʤʠ. ʇʦʣʥʳʡ ʩʧʠʩʦʢ 

ʦʧʝʨʘʮʠʡ ʤʦʞʥʦ ʧʦʩʤʦʪʨʝʪʴ, ʥʘʧʨʠʤʝʨ, ʚ ʨʝʢʦʤʝʥʜʫʝʤʦʡ 

ʣʠʪʝʨʘʪʫʨʝ ʧʦ ʢʫʨʩʫ [5],[8]. 

2. ʆʯʝʥʴ ʚʘʞʥʦ ʧʦʥʠʤʘʪʴ ʩʠʥʪʘʢʩʠʩ ʧʨʠʤʝʥʷʝʤʳʭ 

ʢʦʥʩʪʨʫʢʮʠʡ, ʥʦ ʩʦʚʨʝʤʝʥʥʳʝ ʩʨʝʜʳ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʠʤʝʶʪ 

ʤʦʱʥʳʝ ʩʨʝʜʩʪʚʘ ʩʠʥʪʘʢʩʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ, ʧʦʵʪʦʤʫ ʚʩʝʛʜʘ ʤʦʞʥʦ 

ʚʦʩʧʦʣʴʟʦʚʘʪʴʩʷ ʧʦʜʩʢʘʟʢʦʡ ʩʠʩʪʝʤʳ ʚ ʥʘʧʠʩʘʥʠʠ ʣʝʢʩʝʤ ʠ 

ʦʧʝʨʘʪʦʨʦʚ, ʥʘʞʘʚ ʥʘ ʪʝʢʫʱʝʡ ʠʥʩʪʨʫʢʮʠʠ ʩʦʯʝʪʘʥʠʝ 

ʢʣʘʚʠʰ<Ctrl>+<ʇʨʦʙʝʣʴʥʘʷ ʢʣʘʚʠʰʘ> ʜʣʷ IDE Visual Studio. 

ʆʪʣʘʜʢʘ ï ʵʪʦ ʧʨʦʮʝʩʩ ʠʩʧʨʘʚʣʝʥʠʷ ʦʰʠʙʦʢ ʚ ʥʘʧʠʩʘʥʠʠ ʢʦʜʘ, ʢʘʢ 

ʧʨʘʚʠʣʦ ʩʠʥʪʘʢʩʠʯʝʩʢʠʭ. 

3. ʇʨʦʮʝʩʩ ʪʝʩʪʠʨʦʚʘʥʠʷ ʙʦʣʝʝ ʩʣʦʞʝʥ ʠ ʪʨʝʙʫʝʪ 

ʘʥʘʣʠʪʠʯʝʩʢʠʭ ʩʧʦʩʦʙʥʦʩʪʝʡ ʫ ʨʘʟʨʘʙʦʪʯʠʢʘ ʢʦʜʘ. ʇʨʠ 

ʪʝʩʪʠʨʦʚʘʥʠʠ, ʟʘʨʘʥʝʝ ʛʦʪʦʚʴʪʝ ʪʝʩʪʦʚʳʡ ʧʘʢʝʪ, ʯʪʦʙʳ ʧʨʦʚʝʨʠʪʴ ʢʘʢ 

ʤʦʞʥʦ ʙʦʣʴʰʝ ʚʝʪʚʝʡ ʘʣʛʦʨʠʪʤʘ.  ʂʦʨʨʝʢʪʠʨʫʡʪʝ ʪʝʩʪʳ ʧʦ ʤʝʨʝ 

ʥʘʭʦʞʜʝʥʠʷ ʩʝʤʘʥʪʠʯʝʩʢʠʭ ʦʰʠʙʦʢ ʚ ʧʨʦʛʨʘʤʤʥʦʤ ʢʦʜʝ ʨʝʰʝʥʠʷ 

ʟʘʜʘʯʠ. ʉʥʘʯʘʣʘ ʧʨʦʚʝʨʴʪʝ ʧʨʘʚʠʣʴʥʦʩʪʴ ʨʘʙʦʪʳ ʘʣʛʦʨʠʪʤʘ ʥʘ ʚʚʦʜ-

ʚʳʚʦʜ, ʟʘʪʝʤ ʧʨʠʩʪʫʧʘʡʪʝ ʢ ʜʝʪʘʣʴʥʦʤʫ ʠʩʩʣʝʜʦʚʘʥʠʶ ʘʣʛʦʨʠʪʤʘ ʥʘ 

ʧʨʘʚʠʣʴʥʦʩʪʴ ʨʘʙʦʪʳ ʧʨʠ ʨʘʟʥʳʭ ʟʥʘʯʝʥʠʷʭ ʚʭʦʜʥʳʭ ʜʘʥʥʳʭ. 
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4. ɼʦʧʦʣʥʠʪʝ ʟʘʜʘʯʫ çʇʨʠʤʝʨ 1.2è (ʠʟ ʧʨʝʜʳʜʫʱʝʡ 

ʧʨʘʢʪʠʯʝʩʢʦʡ ʨʘʙʦʪʳ) ʘʣʛʦʨʠʪʤʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʦʡ çʚʝʪʚʣʝʥʠʝè, 

ʦʪʣʘʜʴʪʝ ʠ ʧʨʦʪʝʩʪʠʨʫʡʪʝ ʧʦʣʫʯʝʥʥʳʡ ʢʦʜ (ʇʨʠʤʝʨ 2.1) ʜʣʷ ʨʘʟʥʳʭ 

ʟʥʘʯʝʥʠʡ ʣʦʛʠʯʝʩʢʦʡ ʧʝʨʝʤʝʥʥʦʡ a. 

ʇʨʠʤʝʨ 2.1 ʉʪʨʫʢʪʫʨʘ ʚʝʪʚʣʝʥʠʝ 

int main() 

{  

 setlocale(LC_ALL, "RUS"); 

 int x, y; 

 bool a; 

 system("cls"); 

 cout << "ɺʚʝʜʠ ʩ ʢʣʘʚʠʘʪʫʨʳ  x = "; 

 cin >> x; 

 cout << "ɺʚʝʜʠ ʩ ʢʣʘʚʠʘʪʫʨʳ  y = "; 

 cin >> y; 

 cout << "ɺʚʝʜʠ ʩ ʢʣʘʚʠʘʪʫʨʳ  a = "; 

 cin >> a; 

 if (a){  

// ɽʩʣʠ ʣʦʛʠʯʝʩʢʘʷ ʧʝʨʝʤʝʥʥʘʷ ʘ ʟʘʜʘʥʘ - ʪʦ ʚʳʧʦʣʥʷʝʪʩʷ 

// x / y 

 cout << "\nʎʝʣʘʷ ʯʘʩʪʴ ʬʫʥʢʮʠʠ x/y = " << x / y; 

  }  

 else 

 {  // ɽʩʣʠ ʣʦʛʠʯʝʩʢʘʷ ʧʝʨʝʤʝʥʥʘʷ ʘ ʥʝ ʦʧʨʝʜʝʣʝʥʘ - ʪʦ 

//ʚʳʧʦʣʥʷʝʪʩʷ x % y 

 cout << "\n ʆʩʪʘʪʦʢ ʦʪ ʜʝʣʝʥʠʷ x/y = " << x % y; 

  }  

 return 0; 

}  

5. ɺʳʧʦʣʥʠʪʝ ʇʨʠʤʝʨ 2.2, ʚ ʩʪʠʣʝ ʗʇ ʉʠ. ɼʦʧʦʣʥʠʪʝ 

ʨʝʰʝʥʠʝ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʤʦʜʝʣʴʶ, ʧʦʜʪʚʝʨʞʜʘʶʱʝʡ ʧʨʘʚʠʣʴʥʦʩʪʴ 

ʧʦʣʫʯʝʥʥʦʛʦ ʨʝʟʫʣʴʪʘʪʘ. 

ʇʨʠʤʝʨ 2.2 ʆʧʨʝʜʝʣʝʥʠʝ ʚʠʜʘ ʪʨʝʫʛʦʣʴʥʠʢʘ 

int main() {  

    setlocale(LC_ALL,"rus"); 

    int a, b, c; 

    printf("a="); 

    scanf_s("%d", &a); 
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    printf("b="); 

    scanf_s("%d", &b); 

    printf("c="); 

    scanf_s("%d", &c); 

    if (a + b <= c || a + c <= b || b + c <= a) 

        printf("ʊʨʝʫʛʦʣʴʥʠʢ ʥʝ ʩʫʱʝʩʪʚʫʝʪ\n"); 

    else 

        if (a != b && a != c && b != c) 

            printf("ʈʘʟʥʦʩʪʦʨʦʥʥʠʡ ʪʨʝʫʛʦʣʴʥʠʢ\n"); 

        else if  (a = = b && b = = c ) 

                printf("ʈʘʚʥʦʩʪʦʨʦʥʥʠʡ ʪʨʝʫʛʦʣʴʥʠʢ\n"); 

            else 

                printf("ʈʘʚʥʦʙʝʜʨʝʥʥʳʡ ʪʨʝʫʛʦʣʴʥʠʢ\n"); 

    return 0; 

}  

6. ʀʩʩʣʝʜʫʡʪʝ ʩʪʨʫʢʪʫʨʫ ʚʳʙʦʨ - ʤʥʦʞʝʩʪʚʝʥʥʦʝ if; ʚʳʧʦʣʥʠʪʝ 

ʇʨʠʤʝʨ 2.3. 

ʇʨʠʤʝʨ 2.3 ʇʨʦʩʪʝʡʰʠʡ ʢʘʣʴʢʫʣʷʪʦʨ 

int main() 

{  

 setlocale(LC_ALL ,"rus"); 

 // ʧʨʦʩʪʝʡʰʠʡ ʢʘʣʴʢʫʣʷʪʦʨ: 

 int x, y, res; 

 char oper;  

bool priz = true; // ʧʝʨʝʤʝʥʥʘʷ, ʠʜʝʥʪʠʬʠʮʠʨʫʶʱʘʷ, ʯʪʦ 

//ʦʧʝʨʘʮʠʷ ʩʦʩʪʦʷʣʘʩʴ 

cout << "\n ɺʚʝʜʠʪʝ x= "; 

 cin >> x; 

cout << "\n ɺʚʝʜʠʪʝ y= ";  

 cin >> y; 

cout << "\n ɺʚʝʜʠʪʝ ʟʥʘʢ ʦʧʝʨʘʮʠʠ: "; 

 cin >> oper; 

 switch (oper) {  

  case '+': res = a + b; break; 

  case '-': res = a - b; break; 

  case '*': res = a * b; break; 

  case '/': res = a / b; break; 
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  default: {cout << "\n" << oper << " - ʵʪʦ ʥʝʠʟʚʝʩʪʥʘʷ 

ʦʧʝʨʘʮʠʷ"; priz = false; break;  

 }  

 if  (priz) cout << "\n ʈʝʟʫʣʴʪʘʪ ʦʧʝʨʘʮʠʠ: " << res; 

   return 0; 

  }  

7. ɼʘʣʝʝ ʚʳʧʦʣʥʠʪʝ ʧʨʠʤʝʨʳ ʥʘ ʨʘʟʣʠʯʥʳʝ ʚʠʜʳ ʮʠʢʣʠʯʝʩʢʦʡ 

ʩʪʨʫʢʪʫʨʳ: ʧʨʠʤʝʨʳ 2.4-2.6. 

ʇʨʠʤʝʨ 2.4 ʂʚʘʜʨʘʪʳ ʯʠʩʝʣ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʮʠʢʣʘ ʩ 

ʧʨʝʜʫʩʣʦʚʠʝʤ. 

int main() 

  {  

    setlocale(LC_ALL,"rus"); 

    int i = 1, n = 6; 

        while (i < n) 

        {  

     cout << i << " * " << i << " = " << i * i << endl; 

            i++; 

        }  

        return 0; 

    }  

ʇʨʠʤʝʨ 2.5 ʂʚʘʜʨʘʪʳ ʯʠʩʝʣ c ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʮʠʢʣʘ ʩ 

ʧʦʩʪʫʩʣʦʚʠʝʤ. 

int main()  

   {  

    setlocale(LC_ALL,"rus"); 

    int i = 1, n = 8; 

       do 

      {  

     cout << i << " * " << i << " = " << i * i << endl; 

            i++; 

       } while (i <= n); 

return 0; 

    }  

ʇʨʠʤʝʨ 2.6 ʂʚʘʜʨʘʪʳ ʯʠʩʝʣ c ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʮʠʢʣʘ for. 

int main()  

   {  

    setlocale(LC_ALL,"rus"); 
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int i = 1, n = 10; 

    for (int i = 1; i < n; i++) 

    {  

        std::cout << i << " * " << i << " = " << i * i << endl; 

    }  

        return 0; 

    }  

ɽʩʣʠ ʚ ʪʝʣʝ ʮʠʢʣʘ ʦʜʥʘ ʠʥʩʪʨʫʢʮʠʷ, ʪʦ ʙʣʦʢ ʥʝ ʠʩʧʦʣʴʟʫʝʪʩʷ, ʪʦ 

ʝʩʪʴ {} ʥʝ ʩʪʘʚʷʪʩʷ. ʇʨʦʚʝʨʴʪʝ ʵʪʦ ʧʦʣʦʞʝʥʠʝ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʜʣʷ 

ʪʨʸʭ ʚʠʜʦʚ ʮʠʢʣʘ. 

8. ʆʪʚʝʪʴʪʝ ʥʘ ʢʦʥʪʨʦʣʴʥʳʝ ʚʦʧʨʦʩʳ. 

9. ʉʦʩʪʘʚʴʪʝ ʦʪʯʸʪ ʧʦ ʧʨʘʢʪʠʯʝʩʢʦʡ ʨʘʙʦʪʝ. 

 

3. ɺʘʨʠʘʥʪʳ ʟʘʜʘʥʠʡ ʜʣʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʨʘʙʦʪʳ 

ɺʝʪʚʣʝʥʠʝ 

ʀʩʧʦʣʴʟʫʷ ʠʟʫʯʝʥʥʳʝ ʘʣʛʦʨʠʪʤʠʯʝʩʢʠʝ ʩʪʨʫʢʪʫʨʳ, ʚʳʧʦʣʥʠʪʝ 

ʨʝʰʝʥʠʝ ʩʣʝʜʫʶʱʠʭ ʟʘʜʘʯ: 

1) ʆʧʨʝʜʝʣʠʪʝ, ʷʚʣʷʝʪʩʷ ʜʝʥʴ ʥʝʜʝʣʠ ʚʳʭʦʜʥʳʤ ʠʣʠ ʨʘʙʦʯʠʤ 

ʧʦ ʚʚʝʜʸʥʥʦʤʫ ʩ ʢʣʘʚʠʘʪʫʨʳ ʥʦʤʝʨʫ ʜʥʷ ʥʝʜʝʣʠ. ɺʳʚʝʜʠʪʝ ʝʛʦ 

ʥʘʟʚʘʥʠʝ. 

2) ɼʘʥʳ ʜʣʠʥʳ ʪʨʸʭ ʦʪʨʝʟʢʦʚ, ʧʨʦʚʝʨʴʪʝ, ʙʫʜʫʪ ʣʠ ʦʥʠ 

ʩʪʦʨʦʥʘʤʠ ʪʨʝʫʛʦʣʴʥʠʢʘ? ɺʳʯʠʩʣʠʪʝ ʧʣʦʱʘʜʴ ʪʨʝʫʛʦʣʴʥʠʢʘ. 

3) ɼʘʥʦ ʜʚʫʭʟʥʘʯʥʦʝ ʯʠʩʣʦ, ʦʧʨʝʜʝʣʠʪʴ, ʷʚʣʷʝʪʩʷ ʣʠ ʩʫʤʤʘ 

ʮʠʬʨ ʜʘʥʥʦʛʦ ʯʠʩʣʘ ʦʜʥʦʟʥʘʯʥʳʤ ʠʣʠ ʜʚʫʟʥʘʯʥʳʤ ʯʠʩʣʦʤ. 

4) ɼʘʥʦ ʪʨʸʭʟʥʘʯʥʦʝ ʯʠʩʣʦ. ʆʧʨʝʜʝʣʠʪʴ ʷʚʣʷʝʪʩʷ ʣʠ ʩʫʤʤʘ 

ʝʛʦ ʮʠʬʨ ʜʚʫʟʥʘʯʥʳʤ ʯʠʩʣʦʤ. 

5) ɼʘʥʦ ʜʚʫʭʟʥʘʯʥʦʝ ʯʠʩʣʦ, ʦʧʨʝʜʝʣʠʪʴ, ʷʚʣʷʝʪʩʷ ʣʠ 

ʧʨʦʠʟʚʝʜʝʥʠʝ ʝʛʦ ʮʠʬʨ ʦʜʥʦʟʥʘʯʥʳʤ ʠʣʠ ʜʚʫʟʥʘʯʥʳʤ ʯʠʩʣʦʤ. 

6) ʇʨʦʚʝʨʠʪʴ, ʧʦʧʘʜʘʝʪ ʣʠ ʟʘʜʘʥʥʦʝ ʩ ʢʣʘʚʠʘʪʫʨʳ ʯʠʩʣʦ a ʚ 

ʟʘʜʘʥʥʳʡ ʩ ʢʣʘʚʠʘʪʫʨʳ ʠʥʪʝʨʚʘʣ. ʇʨʝʜʫʩʤʦʪʨʝʪʴ ʜʚʘ ʪʠʧʘ ʚʚʦʜʠʤʳʭ 

ʜʘʥʥʳʭ ï ʮʝʣrʡ ʠ ʚʝʱʝʩʪʚʝʥʥʳʡ. 

7) ɺʚʝʩʪʠ ʪʨʠ ʯʠʩʣʘ, ʚʳʜʘʪʴ ʥʘ ʢʦʥʩʦʣʴ ʵʪʠ ʯʠʩʣʘ ʚ ʧʦʨʷʜʢʝ 

ʨʝʡʪʠʥʛʘ ï ʧʨʷʤʦʛʦ ʠ ʦʙʨʘʪʥʦʛʦ. ʇʨʝʜʫʩʤʦʪʨʝʪʴ ʜʚʘ ʪʠʧʘ ʚʚʦʜʠʤʳʭ 

ʜʘʥʥʳʭ ï ʮʝʣʳʡ ʠ ʚʝʱʝʩʪʚʝʥʥʳʡ. 

8) ʊʨʝʫʛʦʣʴʥʠʢ ʟʘʜʘʥ ʢʦʦʨʜʠʥʘʪʘʤʠ ʚʝʨʰʠʥ, ʦʧʨʝʜʝʣʠʪʴ, 

ʧʨʠʥʘʜʣʝʞʠʪ ʣʠ ʚʚʝʜʸʥʥʘʷ ʩ ʢʣʘʚʠʘʪʫʨʳ ʪʦʯʢʘ ɸ(x,y) ʪʨʝʫʛʦʣʴʥʠʢʫ? 
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9) ʊʨʝʫʛʦʣʴʥʠʢ ʟʘʜʘʥ ʢʦʦʨʜʠʥʘʪʘʤʠ ʚʝʨʰʠʥ, ʥʘʡʜʠʪʝ 

ʫʨʘʚʥʝʥʠʝ ʦʜʥʦʡ ʠʟ  ʚʳʩʦʪ ʪʨʝʫʛʦʣʴʥʠʢʘ. 

10) ɺ ʨʘʚʥʦʙʝʜʨʝʥʥʦʡ ʪʨʘʧʝʮʠʠ (ʟʘʜʘʥʥʦʡ ʢʦʦʨʜʠʥʘʪʘʤʠ 

ʚʝʨʰʠʥ) ʥʘʡʪʠ ʪʦʯʢʫ ʧʝʨʝʩʝʯʝʥʠʷ ʙʦʢʦʚʳʭ ʩʪʦʨʦʥ. 

11) ʈʘʚʥʦʙʝʜʨʝʥʥʘʷ ʪʨʘʧʝʮʠʷ ʟʘʜʘʥʘ ʢʦʦʨʜʠʥʘʪʘʤʠ ʚʝʨʰʠʥ. 
ʆʧʨʝʜʝʣʠʪʴ, ʧʨʠʥʘʜʣʝʞʠʪ ʣʠ ʪʦʯʢʘ ɸ(x,y) ʪʨʘʧʝʮʠʠ? 

12) ʆʧʨʝʜʝʣʠʪʴ, ʙʫʜʝʪ ʣʠ ʩʪʫʜʝʥʪ ʧʦʣʫʯʘʪʴ ʩʪʠʧʝʥʜʠʶ ʧʦ 
ʨʝʟʫʣʴʪʘʪʘʤ ʩʝʩʩʠʠ ʠʟ ʯʝʪʳʨʸʭ ʧʨʝʜʤʝʪʦʚ. ʇʦʣʫʯʝʥʠʝ ʦʮʝʥʢʠ 

çʪʨʦʡʢʠè ʠ ʥʠʞʝ ï ʣʠhʘʝʪ ʩʪʫʜʝʥʪʘ ʩʪʠʧʝʥʜʠʠ. 

13) ʆʧʨʝʜʝʣʠʪʴ ʚ ʢʘʢʦʤ ʢʦʦʨʜʠʥʘʪʥʦʤ ʫʛʣʫ ʚ ʩʠʩʪʝʤʝ 

ʢʦʦʨʜʠʥʘʪ (x,y) ʥʘʭʦʜʠʪʩʷ ʚʚʝʜʸʥʥʘʷ ʩ ʢʣʘʚʠʘʪʫʨʳ ʪʦʯʢʘ A(X,Y)? 

14) ɼʘʥʦ ʪʨʝʭʟʥʘʯʥʦʝ ʮʝʣʦʝ ʯʠʩʣʦ, ʦʧʨʝʜʝʣʠʪʴ, ʩʦʜʝʨʞʠʪ ʦʥʦ 

2 ʦʜʠʥʘʢʦʚʳʭ ʮʠʬʨʳ? ɺʩʝ ʮʠʬʨʳ ʦʜʠʥʘʢʦʚʳ? 

15) ɼʘʥʦ ʪʨʝʭʟʥʘʯʥʦʝ ʮʝʣʦʝ ʯʠʩʣʦ. ʉʦʩʪʘʚʠʪʴ ʧʨʦʛʨʘʤʤʫ, 

ʢʦʪʦʨʘʷ ʦʧʨʝʜʝʣʷʝʪ, ʷʚʣʷʝʪʩʷ ʣʠ ʩʫʤʤʘ ʮʠʬʨ ʯʠʩʣʦʤ ʤʝʥʴʰʝ 15. 

ʏʠʩʣʦ ʚʚʦʜʠʪʴ ʩ ʢʣʘʚʠʘʪʫʨʳ. 

16) ʆʧʨʝʜʝʣʠʪʴ ʜʣʷ ʯʝʪʳʨʸʭʟʥʘʯʥʦʛʦ ʯʠʩʣʘ, ʚʚʝʜʸʥʥʦʛʦ ʩ 
ʢʣʘʚʠʘʪʫʨʳ, ʢʘʢʠʝ ʮʠʬʨʳ ʵʪʦʛʦ ʯʠʩʣʘ ʯʝʪʥʳʝ, ʘ ʢʘʢʠʝ ʥʝʯʝʪʥʳʝ. 

17) ʆʧʨʝʜʝʣʠʪʴ, ʥʝ ʧʨʠʚʝʜʝʪ ʣʠ ʢ ʧʝʨʝʧʦʣʥʝʥʠʶ ʩʣʦʞʝʥʠʝ 

ʜʚʫʭ ʮʝʣʳʭ ʯʠʩʝʣ. 

18) ʆʧʨʝʜʝʣʠʪʴ, ʥʝ ʧʨʠʚʝʜʝʪ ʣʠ ʢ ʧʝʨʝʧʦʣʥʝʥʠʶ ʫʤʥʦʞʝʥʠʝ 
ʜʚʫʭ ʮʝʣʳʭ ʯʠʩʝʣ. 

19) - 25) ʈʝʰʠʪʴ ʩʠʩʪʝʤʫ ʣʠʥʝʡʥʳʭ ʫʨʘʚʥʝʥʠʡ. ɺʘʨʠʘʥʪ 

ʫʩʣʦʚʠʷ ʩʠʩʪʝʤʳ ʚʟʷʪʴ ʠʟ ʧʨʝʜʤʝʪʘ 1 ʩʝʤʝʩʪʨʘ çʊʝʦʨʝʪʠʯʝʩʢʠʝ 

ʦʩʥʦʚʳ ʠʥʬʦʨʤʘʪʠʢʠè(çʀʥʬʦʨʤʘʪʠʢʘè). 

26) ɼʘʥʳ ʢʦʦʨʜʠʥʘʪʳ ʯʝʪʳʨʝʭ ʚʝʨʰʠʥ. ʆʧʨʝʜʝʣʠʪʴ, ʷʚʣʷʝʪʩʷ 
ʣʠ ʜʘʥʥʳʡ ʯʝʪʳʨʝʭʫʛʦʣʴʥʠʢ ʪʨʘʧʝʮʠʝʡ. 

27) ɼʘʥʳ ʢʦʦʨʜʠʥʘʪʳ ʯʝʪʳʨʝʭ ʚʝʨʰʠʥ. ʆʧʨʝʜʝʣʠʪʴ, ʷʚʣʷʝʪʩʷ 
ʣʠ ʜʘʥʥʳʡ ʯʝʪʳʨʝʭʫʛʦʣʴʥʠʢ ʧʘʨʘʣʣʝʣʦʛʨʘʤʤʦʤ. 

 

ʎʠʢʣʳ 

ʀʩʧʦʣʴʟʫʷ ʠʟʫʯʝʥʥʳʝ ʮʠʢʣʠʯʝʩʢʠʝ ʩʪʨʫʢʪʫʨʳ, ʚʳʧʦʣʥʠʪʝ 

ʨʝʰʝʥʠʝ ʩʣʝʜʫʶʱʠʭ ʟʘʜʘʯ: 

1) ɺ ʚrʝʩʪʠ ʥʘ ʵʢʨʘʥ ʚ ʦʜʥʫ ʩʪʨʦʢʫ ʮʝʣʦʝ ʯʠʩʣʦ, ʟʘʪʝʤ ʝʛʦ 

ʢʚʘʜʨʘʪ ʠ ʢʫʙ. ʆʧʝʨʘʮʠʶ ʧʦʚʪʦʨʠʪʴ ʜʣʷ ʚʩʝʭ ʮʝʣʳʭ ʯʠʩʝʣ ʦʪ 1 ʜʦ 20. 

2) ɺʳʯʠʩʣʠʪʝ ʩʫʤʤʫ ʪʦʣʴʢʦ ʥʝʯʝʪʥʳʭ ʯʠʩʝʣ ʠʟ ʟʘʜʘʥʥʦʛʦ 

ʜʠʘʧʘʟʦʥʘ. 
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3) ɺʳʯʠʩʣʠʪʝ ʩʫʤʤʫ ʪʦʣʴʢʦ ʯʝʪʥʳʭ ʯʠʩʝʣ ʠʟ ʟʘʜʘʥʥʦʛʦ 

ʜʠʘʧʘʟʦʥʘ. 

4) ɺʳʚʝʜʠʪʝ ʥʘ ʢʦʥʩʦʣʴ ʪʘʙʣʠʮʫ ʫʤʥʦʞʝʥʠʷ 

5) ʀʩʧʦʣʴʟʫʷ ʠʪʝʨʘʮʠʦʥʥʳʡ ʘʣʛʦʨʠʪʤ ʥʘʭʦʞʜʝʥʠʷ ʢʦʨʥʷ n- 

ʩʪʝʧʝʥʠ ʚʳʯʠʩʣʠʪʝ      ʟʘʜʘʚ ʪʦʯʥʦʩʪʴ eps Ò 0.01. 

 

6) ʈʘʩcʯʠʪʘʡʪʝ ʬʘʢʪʦʨʠʘʣ n! ʜʣʷ ʟʘʜʘʥʥʦʛʦ ʥʘʪʫʨʘʣʴʥʦʛʦ 

ʯʠʩʣʘ n. 

7) ɺʳʯʠʩʣʠʪʝ ʩʫʤʤʫ ʬʘʢʪʦʨʠʘʣʦʚ 1!+ 2!+ é+ n! ʜʦ 

ʟʘʜʘʥʥʦʛʦ n. 

8) ɼʘʥʦ ʪʨʸʭʟʥʘʯʥʦʝ ʮʝʣʦʝ ʯʠʩʣʦ, ʠʩʧʦʣʴʟʫʷ ʦʧʝʨʘʮʠʶ 

ʜʝʣʝʥʠʷ ʥʘ 2 ʜʘʥʥʦʛʦ ʯʠʩʣʘ ʠ ʧʦʣʫʯʘʝʤʳʭ ʧʨʠ ʵʪʦʤ ʯʠʩʝʣ, 

ʫʤʝʥʴʰʠʪʝ ʠʩʭʦʜʥʦʝ ʯʠʩʣʦ ʜʦ ʯʠʩʣʘ, ʥʝ ʧʨʝʚʳʰʘʶʱʝʛʦ ʯʠʩʣʦ A. 

ʉʢʦʣʴʢʦ ʧʦʣʫʯʠʣʦʩʴ ʠʪʝʨʘʮʠʡ, ʯʪʦʙʳ ʜʦʩʪʠʯʴ ʨʝʟʫʣʴʪʘʪ. 

9) ɼʘʥʦ ʯʝʪʳʨʸʭʟʥʘʯʥʦʝ ʮʝʣʦʝ ʯʠʩʣʦ, ʠʩʧʦʣʴʟʫʷ ʦʧʝʨʘʮʠʶ 

ʜʝʣʝʥʠʷ ʥʘ 3 ʜʘʥʥʦʛʦ ʯʠʩʣʘ ʠ ʧʦʣʫʯʘʝʤʳʭ ʧʨʠ ʵʪʦʤ ʮʝʣʳʭ ʯʠʩʝʣ, 

ʫʤʝʥʴʰʠʪʝ ʠʩʭʦʜʥʦʝ ʯʠʩʣʦ ʜʦ ʥʝ ʧʨʝʚʳʰʘʶʱʝʛʦ ʯʠʩʣʦ A. ʉʢʦʣʴʢʦ 

ʧʦʥʘʜʦʙʠʣʦʩʴ ʠʪʝʨʘʮʠʡ, ʯʪʦʙʳ ʜʦʩʪʠʯʴ ʨʝʟʫʣʴʪʘʪ. 

10) ʅʘʡʜʠʪʝ ʧʨʦʠʟʚʝʜʝʥʠʝ ʯʠʩʝʣ ʌʠʙʦʥʘʯʯʠ, ʥʘʯʠʥʘʷ ʩʦ 
ʚʪʦʨʦʛʦ ʯʠʩʣʘ, ʥʝ ʧʨʝʚʳʰʘʶʱʝʝ ʥʘʧʝʨʸʜ ʟʘʜʘʥʥʦʝ ʧʷʪʠʟʥʘʯʥʦʝ 

ʯʠʩʣʦ A. ʉʢʦʣʴʢʦ ʯʠʩʝʣ ʌʠʙʦʥʘʯʯʠ ʧʦʥʘʜʦʙʠʣʦʩʴ ʧʝʨʝʤʥʦʞʠʪʴ? 

11) ʅʘʡʜʠʪʝ ʩʫʤʤʫ ʯʠʩʝʣ ʌʠʙʦʥʘʯʯʠ, ʥʝ ʧʨʝʚʳʰʘʶʱʫ  ʁ

ʥʘʧʝʨʸʜ ʟʘʜʘʥʥʦʝ ʯʝʪʳʨʸʭʟʥʘʯʥʦʝ ʯʠʩʣʦ A. ʉʢʦʣʴʢʦ ʯʠʩʝʣ 

ʌʠʙʦʥʘʯʯʠ ʧʦʥʘʜʦʙʠʣʦʩʴ ʩʣʦʞʠʪʴ? 

12) ʇʨʝʜʩʪʘʚʴʪʝ ʮʝʣʦʝ ʯʠʩʣʦ ʚ ʚʠʜʝ ʧʨʦʩʪʳʭ ʤʥʦʞʠʪʝʣʝʡ. 

13) ɺr ʯʠʩʣʠʪʝ ʬʫʥʢʮʠ ʁf(x) = 2x ï sin(x) ʥʘ ʦʪʨʝʟʢʝ x [a,b]  ʩ 

ʰʘʛʦʤ dx. ʈʝʟʫʣʴʪʘʪ ʚʳʜʘʪʴ ʚ ʪʘʙʣʠʯʥʦʤ ʚʠʜʝ. 

14) ʈʘʩʩʯʠʪʘʡʪʝ ʩʫʤʤʫ ʠ ʧʨʦʠʟʚʝʜʝʥʠʝ ʚʚʦʜʠʤʳʭ ʩ 

ʢʣʘʚʠʘʪʫʨʳ ʨʘʟʣʠʯʥʳʭ ʚʝʱʝʩʪʚʝʥʥʳʭ ʯʠʩʝʣ: ʨʝʟʫʣʴʪʘʪ ʨʘʟʜʝʣʠʪʝ 

ʦʪʜʝʣʴʥʦ ʜʣʷ ʦʪʨʠʮʘʪʝʣʴʥʳʭ ʠ ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʯʠʩʝʣ. ʇʨʠʟʥʘʢʦʤ 

ʢʦʥʮʘ ʦʧʝʨʘʮʠʠ ʚʳʙʝʨʠʪʝ ʚʚʦʜ ʯʠʩʣʘ, ʨʘʚʥʦʛʦ ʥʫʣʶ. 

15) 20) ʈʝʰʠʪʝ ʤʝʪʦʜʦʤ ʢʘʩʘʪʝʣʴʥʳʭ ʫʨʘʚʥʝʥʠʝ ʬʫʥʢʮʠʠ 

f(x)=0 ʜʣʷ ʟʘʜʘʥʥʦʡ ʪʦʯʥʦʩʪʠ eps Ò 0.01. ʉʢʦʣʴʢʦ ʠʪʝʨʘʮʠʡ 

ʧʦʥʘʜʦʙʠʣʦʩʴ ʜʣʷ ʵʪʦʛʦ? ɼʘʥʥʳʝ ʜʣʷ ʬʫʥʢʮʠʠ f(x) ʧʨʠʚʝʜʝʥʳ ʚ 

ʪʘʙʣʠʮʝ 1. ʋʚʝʣʠʯʴʪʝ ʪʦʯʥʦʩʪʴ ʨʝʟʫʣʴʪʘʪʘ ʠ ʧʦʣʫʯʠʪʝ ʥʦʚʳʝ 

ʟʥʘʯʝʥʠʷ ʬʫʥʢʮʠʠ: ʠʟʤʝʥʠʣʠʩʴ ʣʠ ʦʥʠ? 
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ʊʘʙʣʠʮʘ 1 ï ʀʩʭʦʜʥʳʝ ʜʘʥʥʳʝ ʜʣʷ ʚʘʨʠʘʥʪʦʚ 15) ï 20) 

 

4. ʊʨʝʙʦʚʘʥʠʷ ʢ ʦʬʦʨʤʣʝʥʠʶ ʦʪʯʸʪʘ 

ʆʪʯʸʪ ʧʦ ʧʨʘʢʪʠʯʝʩʢʦʡ ʨʘʙʦʪʝ ʜʦʣʞʝʥ ʚʢʣʶʯʘʪʴ ʩʣʝʜʫʶʱʠʝ 

ʨʘʟʜʝʣʳ. 

1. ʊʠʪʫʣʴʥʳʡ ʣʠʩʪ (ʇʨʠʣʦʞʝʥʠʝ ɸ).  

2. ʎʝʣʴ ʨʘʙʦʪʳ ʠ ʧʦʩʪʘʥʦʚʢʫ ʢʘʞʜʦʛʦ ʚʳʧʦʣʥʷʝʤʦʛʦ ʟʘʜʘʥʠʷ. 

3. ʆʧʠʩʘʥʠʝ ʚʭʦʜʥʳʭ, ʚʳʭʦʜʥʳʭ ʜʘʥʥʳʭ, ʤʦʜʝʣʠ ʨʝʰʝʥʠʷ 
ʟʘʜʘʯʠ. 

4. ʉʢʨʠʥʰʦʪʳ ʦʢʦʥ ʚ ʩʨʝʜʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ, 

ʧʦʜʪʚʝʨʞʜʘʶʱʠʝ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʴ ʟʘʜʘʯ ʠ ʧʨʠʤʝʨʦʚ, 

ʚʳʧʦʣʥʝʥʥʳʭ ʚ ʢʦʜʘʭ ʠʟʫʯʘʝʤʳʭ ʗʇ ɺʋ. 

5. ɺʳʚʦʜʳ ʧʦ ʨʘʙʦʪʝ. 

6. ʆʪʚʝʪʳ ʥʘ ʢʦʥʪʨʦʣʴʥʳʝ ʚʦʧʨʦʩʳ.  

7. ʉʧʠʩʦʢ ʠʩʧʦʣʴʟʦʚʘʥʥʦʡ ʣʠʪʝʨʘʪʫʨʳ ʠ ʀʥʪʝʨʥʝʪ-

ʠʩʪʦʯʥʠʢʦʚ. 

ʂʦʥʪʨʦʣʴʥʳʝ ʚʦʧʨʦʩʳ 

1. ɺ ʢʘʢʠʭ ʩʣʫʯʘʷʭ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʧʨʠʤʝʥʝʥʠʝ ʩʪʨʫʢʪʫʨʳ 

çʚʳʙʦʨè, ʘ ʚ ʢʘʢʠʭ ï çʚʝʪʚʣʝʥʠʝè? 

2. ʂʘʢʦʡ ʪʠʧ ʚʳʨʘʞʝʥʠ ̫ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥ ʚ 

ʦʧʝʨʘʪʦʨʝ switch ʩʪʨʫʢʪʫʨʳ çʚʳʙʦʨè? 

3. ʏʝʤ ʦʪʣʠʯʘʝʪʩʷ ʮʠʢʣ For é ʦʪ ʜʨʫʛʠʭ ʚʠʜʦʚ ʮʠʢʣʦʚ ʚ 

ʩʪʨʫʢʪʫʨʥʦʤ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʠ. 

4. ʄʦʛʫʪ ʣʠ ʮʠʢʣʳ for (é){é} ʙʳʪʴ ʚʣʦʞʝʥʥʳʤʠ? 

5. ʉʦʛʣʘʩʥʦ ʊʝʦʨʝʤʝ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʠʷ, ʣʶʙʦʡ 

ʧʨʦʛʨʘʤʤʥʳʡ ʢʦʜ ʚ ʩʪʨʫʢʪʫʨʥʦʤ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʠ (ʥʘʧʨʠʤʝʨ, ʥʘ 

ʗʇ ɺʋ ʉʠ) ʤʦʞʥʦ ʥʘʧʠʩʘʪʴ ʩ ʧʦʤʦʱʴʶ ʜʚʫʭ ʘʣʛʦʨʠʪʤʠʯʝʩʢʠʭ 

ʩʪʨʫʢʪʫʨ. ʂʘʢʠʭ? 
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6. ʅʝʦʙʭʦʜʠʤʦ ʨʝʰʠʪʴ ʟʘʜʘʯʫ ʯʠʩʣʝʥʥʳʤ ʤʝʪʦʜʦʤ, ʛʜʝ 

ʢʦʣʠʯʝʩʪʚʦ ʠʪʝʨʘʮʠʡ ʚʳʯʠʩʣʝʥʠʡ ʥʝʢʦʡ ʬʫʥʢʮʠʠ ʥʝʠʟʚʝʩʪʥʦ 

ʟʘʨʘʥʝʝ. ʀʟʚʝʩʪʥʘ ʣʠʰʴ ʪʦʯʥʦʩʪʴ. ʂʘʢʦʡ ʪʠʧ ʮʠʢʣʘ ʚ ʉ++/ʉ 

ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ? ʇʨʠʚʝʜʠʪʝ ʧʨʠʤʝʨ ʨʝʘʣʠʟʘʮʠʠ. 

7. ɽʩʣʠ ʚ ʟʘʧʠʩʠ ʮʠʢʣʘ For(   ){} ʟʘʜʘʥʘ ʧʝʨʝʤʝʥʥʘʷ ï ʩʯʸʪʯʠʢ 

ʠʪʝʨʘʮʠʡ ʮʠʢʣʘ, ʤʦʞʥʦ ʣʠ ʝʸ ʠʟʤʝʥʠʪʴ ʚʥʝ ʪʝʣʘ ʮʠʢʣʘ? ʇʦʷʩʥʠʪʝ. 

8. ʇʦʯʝʤʫ ʥʝʞʝʣʘʪʝʣʴʥʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʦʧʝʨʘʪʦʨʘ 

ʙʝʟʫʩʣʦʚʥʦʛʦ ʧʝʨʝʭʦʜʘ goto ʚ ʩʪʨʫʢʪʫʨʥʦʤ ʠ ʆʆʇ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʠ? 

9. ʏʝʤ ʦʪʣʠʯʘʝʪʩʷ ʜʝʡʩʪʚʠʝ ʦʧʝʨʘʪʦʨʦʚ ʧʝʨʝʭʦʜʘ break ʠ 

continue? 

10. ʇʦʷʩʥʠʪʝ ʜʝʡʩʪʚʠʝ ʦʧʝʨʘʪʦʨʘ return ʚ ʉ++. 
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ʇʨʘʢʪʠʯʝʩʢʘʷ ʨʘʙʦʪʘ 3. ʉʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʝ ʪʠʧʳ. 

ʆɼʅʆʄɽʈʅʓɽ ʀ ʄʅʆɻʆʄɽʈʅʓɽ ʄɸʉʉʀɺʓ 

ʎɽʃʔ ʈɸɹʆʊʓ: ʇʨʦʜʦʣʞʠʪʴ ʠʩʩʣʝʜʦʚʘʥʠʝ ʪʠʧʦʚ ʜʘʥʥʳʭ ʠ 

ʤʝʪʦʜʦʚ ʨʘʙʦʪʳ ʩ ʥʠʤʠ ʚ ʉ/ʉ++, ʧʨʠʦʙʨʝʩʪʠ ʧʨʘʢʪʠʯʝʩʢʠʝ ʥʘʚʳʢʠ 

ʧʦ ʦʪʣʘʜʢʝ ʠ ʪʝʩʪʠʨʦʚʘʥʠʶ ʧʨʦʛʨʘʤʤ, ʩʦʜʝʨʞʘʱʠʭ ʧʝʨʝʤʝʥʥʳʝ ʪʠʧʘ 

çʤʘʩʩʠʚè. 

1. ʆʩʥʦʚʥʳʝ ʧʦʥʷʪʠʷ 

ɺ ʪʠʧʠʟʠʨʦʚʘʥʥʳʭ ʗʇ ɺʋ, ʢ ʢʦʪʦʨʳʤ ʦʪʥʦʩʷʪʩʷ 

ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʝ ʷʟʳʢʠ ʉ/ʉ++, ʜʣʷ ʧʝʨʝʤʝʥʥʳʭ, ʧʨʝʞʜʝ ʯʝʤ ʠʭ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʦʣʞʝʥ ʙʳʪʴ ʦʙʲʷʚʣʝʥ ʪʠʧ. ʊʠʧʳ ʜʘʥʥʳʭ, ʢʘʢ ʧʨʘʚʠʣʦ, 

ʜʝʣʷʪʩ ̫ ʥʘ ʙʘʟʦʚʳʝ (ʧʨʦʩʪʳʝ) ʠ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʝ (ʠʣʠ 

ʦʧʨʝʜʝʣʷʝʤʳʝ ʧʦʣʴʟʦʚʘʪʝʣʝʤ), ʘ ʪʘʢʞʝ ʩʩʳʣʦʯʥʳʡ ʪʠʧ, ʢʦʪʦʨʳʡ 

ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʦʡ ʧʦʩʪʨʦʝʥʠʷ ʙʦʣʝʝ ʩʣʦʞʥʳʭ ʩʪʨʫʢʪʫʨ - 

ʜʠʥʘʤʠʯʝʩʢʠʭ. ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʩʨʝʜʠ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʭ, ʝʩʪʴ 

ʪʠʧʳ ʜʣʷ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦʜʥʦʨʦʜʥʳʭ ʜʘʥʥʳʭ ʠʣʠ ʥʝʦʜʥʦʨʦʜʥʳʭ 

ʜʘʥʥʳʭ [1],[9]. 

ɼʣʷ ʟʘʜʘʥʠʷ ʦʜʥʦʨʦʜʥʳʭ ʜʘʥʥʳʭ ʩʣʫʞʠʪ ʪʠʧ ʤʘʩʩʠʚ ï ʵʪʦ 

ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʡ ʪʠʧ, ʝʛʦ ʵʣʝʤʝʥʪʳ ʦʜʥʦʛʦ ʪʠʧʘ ʠ ʟʘʜʘʶʪʩʷ ʚ 

ʦʧʨʝʜʝʣʸʥʥʦʤ ʧʦʨʷʜʢʝ ʩʣʝʜʦʚʘʥʠʷ, ʠʭ ʧʦʣʦʞʝʥʠʝ ʦʜʥʦʟʥʘʯʥʦ 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʠʥʜʝʢʩʦʤ ʵʣʝʤʝʥʪʘ; ʧʨʠʯʸʤ ʠʥʜʝʢʩ ʵʣʝʤʝʥʪʘ ʤʦʞʝʪ 

ʙʳʪʴ ʦʜʥʦʤʝʨʥʳʤ, ʜʚʫʤʝʨʥʳʤ, ʚ ʦʙʱʝʤ ʩʣʫʯʘʝ, ʢ-ʤʝʨʥʳʤ. 

ʂʦʣʠʯʝʩʪʚʦ ʵʣʝʤʝʥʪʦʚ ʠ ʠʭ ʪʠʧ ʜʦʣʞʥʦ ʙʳʪʴ ʦʧʨʝʜʝʣʝʥʦ ʟʘʨʘʥʝʝ ʚ 

ʤʘʩʩʠʚʝ, ʜʦ ʤʦʤʝʥʪʘ ʢʦʤʧʠʣʷʮʠʠ, ʝʩʣʠ ʤʘʩʩʠʚ ʩʪʘʪʠʯʝʩʢʠʡ; ʠ 

ʢʦʣʠʯʝʩʪʚʦ ʵʣʝʤʝʥʪʦʚ ʦʧʨʝʜʝʣʷʝʪʩʷ ʚ ʭʦʜʝ ʚʳʧʦʣʥʝʥʠʷ 

ʧʨʦʛʨʘʤʤʥʦʛʦ ʢʦʜʘ, ʝʩʣʠ ʤʘʩʩʠʚ ʜʠʥʘʤʠʯʝʩʢʠʡ, ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʜʦ 

ʢʦʤʧʠʣʷʮʠʠ ʦʙʲʷʚʣʷʝʪʩʷ ʪʦʣʴʢʦ ʫʢʘʟʘʪʝʣʴ ʥʘ ʪʠʧ ʙʫʜʫʱʠʭ 

ʵʣʝʤʝʥʪʦʚ ʤʘʩʩʠʚʘ. 

ʕʣʝʤʝʥʪʳ ʪʠʧʘ çʤʘʩʩʠʚè ʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʚ ʚʠʜʝ ʩʭʝʤʳ, ʢʘʢ 

ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩʫʥʢʝ 9. A[N] - ʥʘʟʚʘʥʠʝ ʤʘʩʩʠʚʘ, N -ʢʦʣʠʯʝʩʪʚʦ 

ʵʣʝʤʝʥʪʦʚ ʤʘʩʩʠʚʘ, Ai ï ʵʣʝʤʝʥʪ ʤʘʩʩʠʚʘ, i = 1õN ï ʠʥʜʝʢʩ ʤʘʩʩʠʚʘ, 

ʢʨʦʤʝ ʪʦʛʦ ʝʩʣʠ ʠʥʜʝʢʩ ʤʘʩʩʠʚʘ ʧʨʝʜʩʪʘʚʣʝʥ ʚ ʚʠʜʝ ʦʜʥʦʛʦ ʯʠʩʣʘ, ʪʦ 

ʵʪʦ - ʦʜʥʦʤʝʨʥʳʡ ʤʘʩʩʠʚ ʠ ʝʛʦ ʵʣʝʤʝʥʪʳ ʧʦʩʣʝʜʦʚʘʪʝʣɹʥʦ 

ʥʫʤʝʨʫʶʪʩʷ A1, A2, é, Ai , é AN. (ʨʠʩʫʥʦʢ 9 ʘ)). ʏʪʦ ʢʘʩʘʝʪʩʷ 

ʜʚʫʭʤʝʨʥʦʛʦ ʤʘʩʩʠʚʘ A[N,M], ʪʦ ʝʛʦ ʵʣʝʤʝʥʪʳ ʧʨʝʜʩʪʘʚʣʷʶʪʩʷ 

ʜʚʫʟʥʘʯʥʳʤ ʠʥʜʝʢʩʦʤ Aij, ʛʜʝ ʤʘʩʩʠʚ ʠʤʝʝʪ ʫʞʝ ʤʘʪʨʠʯʥʫʶ ʠʣʠ 
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ʪʘʙʣʠʯʥʫʶ ʩʪʨʫʢʪʫʨʫ, ʨʘʟʤʝʨʘ NxM, ʛʜʝ N- ʢʦʣʠʯʝʩʪʚʦ ʩʪʨʦʢ, M ï 

ʢʦʣʠʯʝʩʪʚʦ ʩʪʦʣʙʮʦʚ ʚ ʤʘʪʨʠʮʝ (ʪʘʙʣʠʮʝ)(ʨʠʩʫʥʦʢ 9,ʙ). 

 

 
ʈʠʩʫʥʦʢ 9 ï ʉʪʨʫʢʪʫʨʘ ʜʘʥʥʳʭ ʪʠʧʘ ʤʘʩʩʠʚ 

 

ɺ ʦʙʱʝʤ ʩʣʫʯʘʝ, ʠʥʜʝʢʩ ʤʘʩʩʠʚʘ ʤʦʞʝʪ ʙʳʪʴ 

ʤʥʦʛʦʤʝʨʥʳʤ(ʥʘʧʨʠʤʝʨ, ʨʘʟʤʝʨʥʦʩʪʠ d), ʪʦ ʝʩʪʴ ʜʣʷ ʧʨʝʜʩʪʘʚʣʝʥʠʷ 

ʦʜʥʦʛʦ ʵʣʝʤʝʥʪʘ ʤʘʩʩʠʚʘ Aijl ék ʩʣʫʞʠʪ ʪʦʯʢʘ ʚ d-ʤʝʨʥʦʤ 

ʧʨʦʩʪʨʘʥʩʪʚʝ, ʨʘʟʤʝʨ ʢʦʪʦʨʦʛʦ ʨʘʚʝʥ ʢʦʣʠʯʝʩʪʚʫ ʠʥʜʝʢʩʦʚ i,j,l,é, k. 

ʄʘʩʩʠʚ ʙʫʜʝʪ ʠʤʝʥʦʚʘʪʴʩʷ, ʢʘʢ ɸ[N, M, H, é, S], ʛʜʝ i =1õN, j =1õM, 

l=1õH, é , k = 1õS. ʐʘʙʣʦʥ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʦʛʦ ʪʠʧʘ çʤʘʩʩʠʚè ʥʘ 

ʉ/ʉ++ ʚʳʛʣʷʜʠʪ ʪʘʢ: 

 

<ʪʠʧ> <ʠʤʷ ʤʘʩʩʠʚʘ> [<ʨʘʟʤʝʨ ʤʘʩʩʠʚʘ>]; 

 

ɿʘʧʠʩʴ ʤʘʩʩʠʚʘ ʚ ʢʦʜʘʭ ʉ/ʉ++ ʜʣʷ ʨʘʟʥʳʭ ʪʠʧʦʚ ʜʘʥʥʳʭ: 

int const n=100; 

int const L=10; 

int a[n] , *b, F[L][L] ; 

float cc[10]; 

char str[4];  
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ʀʥʠʮʠʘʣʠʟʠʨʦʚʘʪʴ ʤʘʩʩʠʚ ʤʦʞʥʦ ʧʦ-ʨʘʟʥʦʤʫ, ʵʪʦ ʤʦʞʝʪ 

ʚʳʛʣʷʜʝʪʴ ʚ ʚʠʜʝ ʩʣʝʜʫʶʱʠʭ ʚʳʨʘʞʝʥʠʡ:  

int A[4] = {1,2,3,4}; 

int const N= 3, M = 2; 

int numb[N][ M] = { {1, 2}, {3, 4}, {5, 6} }; 

int F[M][ N] = { 1, 0, 0, 1, 1, 0,};  

char str[M*N]  = {'E','R','R','O','R','5'}; 

2. ʄʝʪʦʜʠʯʝʩʢʠʝ ʫʢʘʟʘʥʠʷ 

1. ʇʨʠ ʚʳʧʦʣʥʝʥʠʠ ʨʘʙʦʪ ʩ ʤʘʩʩʠʚʘʤʠ ʧʨʦʭʦʜ ʧʦ ʵʣʝʤʝʥʪʘʤ 

ʜʘʥʥʳʭ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʮʠʢʣʘ for, ʝʩʣʠ ʝʛʦ ʨʘʟʤʝʨ 

ʟʘʨʘʥʝʝ ʠʟʚʝʩʪʝʥ. ʇʨʠʯʸʤ, ʜʣʷ ʜʚʫʤʝʨʥʳʭ ʤʘʩʩʠʚʦʚ, ʩʦʛʣʘʩʥʦ 

ʭʨʘʥʝʥʠʶ ʵʣʝʤʝʥʪʦʚ ʚ ʧʘʤʷʪʠ, ʩʥʘʯʘʣʘ ʠʜʸʪ ʚʳʙʦʨʢʘ ʩʪʨʦʢʠ 1, ʟʘʪʝʤ 

ʩʪʨʦʢʠ 2 ʠ ʪ.ʜ. ɼʣʷ ʪʨʸʭʤʝʨʥʦʛʦ ʤʘʩʩʠʚʘ ï ʩʥʘʯʘʣʘ ʫʢʘʟʳʚʘʝʪʩʷ 

ʠʥʜʝʢʩ çʧʣʦʩʢʦʩʪʠè, ʘ ʟʘʪʝʤ ʧʨʦʭʦʜ ʧʦ ʵʣʝʤʝʥʪʘʤ ʩʪʨʦʢ, ʢʘʢ ʚ 

ʜʚʫʤʝʨʥʦʤ ʤʘʩʩʠʚʝ. ɺʳʧʦʣʥʠʪʝ ʧʨʦʭʦʜ ʠ ʚʳʜʘʯʫ ʵʣʝʤʝʥʪʦʚ ʥʘ 

ʢʦʥʩʦʣʴ, ʦʙʲʷʚʣʝʥʥʳʭ ʚ ʧʫʥʢʪʝ 1. ɼʦʙʘʚʴʪʝ ʢ ʥʠʤ ʚʳʜʘʯʫ ʥʘ ʢʦʥʩʦʣʴ 

ʪʨʸʭʤʝʨʥʦʛʦ ʤʘʩʩʠʚʘ. 

int main() { 

  int A[4] = { 1,2,3,4 }; 

  int const N = 3, M = 2; 

  int numb[N][M] = { {1, 2}, {3, 4}, {5, 6} };  

  int F[M][N] = { 1, 0, 0, 1, 1, 0, }; 

  char str[M * N] = { 'E','R','R','O','R','5' }; 

  int i; 

 cout << "\n ʀʩʭʦʜʥʳʡ ʦʜʥʦʤʝʨʥʳʡ ʤʘʩʩʠʚ :\n"; 

  for (i = 0; i < 4; i++) 

   cout << A[i] << "\t"; 

 cout << "\n ʀʩʭʦʜʥʳʡ ʜʚʫʤʝʨʥʳʡ ʤʘʩʩʠʚ NxM:\n"; 

  for (i = 0; i < N; i++) { 

   cout << "\n"; 

    for (int j = 0; j < M; j++) 

   cout << numb[i][j] << "\t"; 

  }  

 cout << "\n ʀʩʭʦʜʥʳʡ ʜʚʫʤʝʨʥʳʡ ʤʘʩʩʠʚ MxN:\n"; 

  for (i = 0; i < M; i++) { 

   cout << "\n"; 

    for (int j = 0; j < N; j++) 
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    cout << F[i][ j] << "\t"; 

  }  

  cout << "\nʀʩʭʦʜʥʳʡ ʤʘʩʩʠʚ ʩʠʤʚʦʣʦʚ\n"; 

  for (i = 0; i < M * N; i++) 

   cout << str[i]; 

  return 0; 

 }   

2. ʂʘʢ ʧʨʘʚʠʣʦ, ʜʣʷ ʪʝʩʪʠʨʦʚʘʥʠʷ ʥʝ ʥʫʞʝʥ ʤʘʩʩʠʚ ʜʘʥʥʳʭ 

ʧʦʣʥʦʛʦ ʨʘʟʤʝʨʘ (ʠʣʠ ʤʘʢʩʠʤʘʣʴʥʦʛʦ), ʦʙʲʷʚʣʝʥʥʦʛʦ ʧʨʠ 

ʢʦʤʧʠʣʷʮʠʠ, ʧʦʵʪʦʤʫ ʤʦʞʥʦ ʚʦʩʧʦʣʴʟʦʚʘʪʴʩʷ ʜʣʷ ʩʪʘʪʠʯʝʩʢʠʭ 

ʤʘʩʩʠʚʦʚ ʩʣʝʜʫʶʱʠʤ ʧʨʠʸʤʦʤ: 

int const n1 = 100; 

int n, a[n1]; 

é 

cout << " ɺʚʝʜʠ ʨʘʟʤʝʨ ʤʘʩʩʠʚʘ:\n"; 

 cin >> n; 

 cout << "\n ʀʩʭʦʜʥʳʡ ʤʘʩʩʠʚ:\n"; 

 for (int i = 0; i < n; i++) 

 {  

  // ʧʨʦʠʟʚʦʣʴʥʦʝ ʬʦʨʤʠʨʦʚʘʥʠʝ  ʤʘʩʩʠʚʘ 

  a[i] = rand() % 10- rand() % 10; 

cout << a[i] << "  "; 

 }  

3. ɼʣʷ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʵʣʝʤʝʥʪʘʨʥʳʭ ʥʘʚʳʢʦʚ ʧʦ ʨʘʙʦʪʝ ʩ 

ʤʘʩʩʠʚʘʤʠ, ʚʳʧʦʣʥʠʪʝ ʦʪʣʘʜʢʫ ʠ ʪʝʩʪʠʨʦʚʘʥʠʝ ʧʨʠʤʝʨʦʚ (ʇʨʠʤʝʨ 

3.1 -3.4). 

ʇʨʠʤʝʨ 3.1 ʈʘʩʯʸʪ ʩʫʤʤʳ ʵʣʝʤʝʥʪʦʚ ʤʘʩʩʠʚʘ 

int main()  

{  

 Setlocale (LC_ALL, "RUS"); 

 const int n = 5; 

 int i, sum; 

 int mas[n] = { 32, 4, -1, -4, 0 };  

 for (i = 0, sum = 0; i < n; i++) sum += mas[i]; 

 cout << "ʉʫʤʤʘ ʵʣʝʤʝʥʪʦʚ ʤʘʩʩʠʚʘ: " <<  sum; 

 return 0; 

}  



40 

 

ɼʦʧʦʣʥʠʪʝ ʜʘʥʥʳʡ ʧʨʠʤʝʨ ʧʨʦʠʟʚʦʣʴʥʳʤ ʬʦʨʤʠʨʦʚʘʥʠʝʤ 

ʤʘʩʩʠʚʘ ʠ ʚʳʚʦʜʦʤ ʤʘʩʩʠʚʘ ʣʶʙʦʡ ʜʣʠʥʳ, ʥʝ ʧʨʝʚʳʰʘʶʱʝʡ 

ʟʘʜʘʥʥʳʝ ʨʘʟʤʝʨʳ. 

ʇʨʠʤʝʨ 3.2 ʋʧʦʨʷʜʦʯʠʚʘʥʠʝ ʵʣʝʤʝʥʪʦʚ ʤʘʩʩʠʚʘ ʚ ʧʦʨʷʜʢʝ 

ʚʦʟʨʘʩʪʘʥʠʷ, ʙʝʟ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʤʘʩʩʠʚʘ. 

int main() {  

 const int n2 = 20; 

 int b[n2]; 

 int i, n, a, imin; 

 setlocale(LC_ALL, "RUS"); 

 cout << " ɺʚʝʜʠ ʨʘʟʤʝʨ ʤʘʩʩʠʚʘ:\n"; 

 cin >> n; 

 cout << "\n ʀʩʭʦʜʥʳʡ ʤʘʩʩʠʚ:\n"; 

 for (i = 0; i < n; i++) 

 {  

  b[i] = rand() % 100- rand() % 100; 

  cout << b[i] << "\t"; 

 }  

 for (i = 0; i < n - 1; i++) { 

   imin = i; 

  for (int j = 1 + i; j < n; j++) 

   if (b[j] < b[imin]) imin = j;  

    a = b[i];  

   b[i] = b[imin];  

  b[imin] = a;  

 }  

 cout << "\nɺʳʚʦʜ ʫʧʦʨʷʜʦʯʝʥʥʦʛʦ ʤʘʩʩʠʚʘ:\n"; 

 for (i = 0; i < n; i++) cout << b[i] << "\t"; 

 return 0; 

}  

ʇʨʠʤʝʨ 3.3 ɿʘʧʦʣʥʝʥʠʝ ʵʣʝʤʝʥʪʦʚ ʚʝʨʭʥʝʛʦ ʪʨʝʫʛʦʣʴʥʠʢʘ 

ʢʚʘʜʨʘʪʥʦʡ çʝʜʠʥʠʯʥʦʡè ʤʘʪʨʠʮʳ ʥʫʣʷʤʠ. 

void main() { 

 const int n2 = 20; 

 int a[n2][n2]; 

 int i, n, k; 

 cout << "ɺʚʝʜʠ ʨʘʟʤʝʨ ʤʘʪʨʠʮʳ n= "; 

  cin >> n; 
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 cout << "ʕʣʝʤʝʥʪʳ ʚʝʨʭʥʝʛʦ ʪʨʝʫʛʦʣʴʥʠʢʘ ʤʘʪʨʠʮʳ: \n"; 

 if (n % 2 == 0) 

 k = n / 2; // ʯʠʩʣʦ ʩʪʨʦʢ ʜʣʷ ʚʳʚʦʜʘ ʚ ʤʘʪʨʠʮʝ, ʝʩʣʠ n ʯʪyʥʦ 

 else 

 k = n / 2 + 1; //ʯʠʩʣʦ ʩʪʨʦʢ ʜʣʷ ʚʳʚʦʜʘ ʚ ʤʘʪʨʠʮʝ, ʝʩʣʠ n ʥʝʯʪyʥʦ 

  for (i = 0; i <k; i++){ 

   cout << "\n"; 

   for (int j = 0; j < n; j++) 

   {  

 if ((i <= j) && (j  <= (n - 1 - i))) a[i][j] = 0; else 

   a[i][j] = 1; 

    cout << a[i][j] << "\t"; 

   }}}  

ʇʨʠʤʝʨ 3.4 ɿʘʧʦʣʥʝʥʠʝ ʵʣʝʤʝʥʪʦʚ ʚʝʨʭʥʝʛʦ ʠ ʥʠʞʥʝʛʦ 

ʪʨʝʫʛʦʣʴʥʠʢʘ ʟʘʜʘʥʥʦʡ ʢʚʘʜʨʘʪʥʦʡ ʤʘʪʨʠʮʳ ʚʳʙʨʘʥʥʳʤ ʩʠʤʚʦʣʦʤ 

void main() { 

 const int n2 = 20; 

 char a[n2][n2],c; 

 int i, j, n; 

 cout << "ɺʚʝʜʠ ʨʘʟʤʝʨ ʤʘʪʨʠʮʳ n=\t"; 

 cin >> n; 

 cout << "\n ɿʘʧʦʣʥʝʥʠʝ ʚʝʨʭʥʝʛʦ ʠ ʥʠʞʥʝʛʦ ʪʨʝʫʛʦʣʴʥʠʢʘ 

ʤʘʪʨʠʮʳ ʚʳʙʨʘʥʥʳʤ ʩʠʤʚʦʣʦʤ: \n"; 

 c = '*'; 

 for (i = 0; i < n; i++) 

 {  

  cout << "\n"; 

  for (j = 0; j < n; j++) 

 {  

 if ((i<=j && j<=(n -1-i)) || (i>=j && i>=(n-1-j))) a[i][j]=c; else 

    a[i][j]=' -'; 

   cout << a[i][j] << " \t"; 

  }}}  

 

4. ʆʪʚʝʪʴʪʝ ʥʘ ʢʦʥʪʨʦʣʴʥʳʝ ʚʦʧʨʦʩʳ. 

5. ʉʦʩʪʘʚʴʪʝ ʦʪʯʸʪ ʧʦ ʧʨʘʢʪʠʯʝʩʢʦʡ ʨʘʙʦʪʝ. 
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3. ɺʘʨʠʘʥʪʳ ʟʘʜʘʥʠʡ ʜʣʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʨʘʙʦʪʳ 

ʆʜʥʦʤʝʨʥʳʝ ʤʘʩʩʠʚʳ 

1) ɼʘʥ ʦʜʥʦʤʝʨʥʳʡ ʤʘʩʩʠʚ, ʩʦʩʪʦʷʱʠʡ ʠʟ ʚʝʱʝʩʪʚʝʥʥʳʭ 

ʵʣʝʤʝʥʪʦʚ, ʚʳʯʠʩʣʠʪʴ ʩʫʤʤʫ ʦʪʨʠʮʘʪʝʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ ʤʘʩʩʠʚʘ. 

2) ɼʘʥ ʦʜʥʦʤʝʨʥʳʡ ʤʘʩʩʠʚ, ʩʦʩʪʦʷʱʠʡ ʠʟ ʚʝʱʝʩʪʚʝʥʥʳʭ 

ʵʣʝʤʝʥʪʦʚ, ʚʳʯʠʩʣʠʪʴ ʧʨʦʠʟʚʝʜʝʥʠʝ ʵʣʝʤʝʥʪʦʚ ʤʘʩʩʠʚʘ, 

ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʤʝʞʜʫ ʤʘʢʩʠʤʘʣʴʥʳʤ ʠ ʤʠʥʠʤʘʣʴʥʳʤ ʵʣʝʤʝʥʪʘʤʠ. 

3) ɼʘʥ ʦʜʥʦʤʝʨʥʳʡ ʤʘʩʩʠʚ, ʩʦʩʪʦʷʱʠʡ ʠʟ ʚʝʱʝʩʪʚʝʥʥʳʭ 

ʵʣʝʤʝʥʪʦʚ, ʦʪʩʦʨʪʠʨʫʡʪʝ ʵʣʝʤʝʥʪʳ ʤʘʩʩʠʚʘ ʧʦ ʚʦʟʨʘʩʪʘʥʠʶ, 

ʠʩʧʦʣʴʟʫʷ çʧʫʟʳʨʴʢʦʚʳʡè ʤʝʪʦʜ. 

4) ɼʘʥ ʦʜʥʦʤʝʨʥʳʡ ʤʘʩʩʠʚ, ʩʦʩʪʦʷʱʠʡ ʠʟ ʚʝʱʝʩʪʚʝʥʥʳʭ 

ʵʣʝʤʝʥʪʦʚ, ʚʳʯʠʩʣʠʪʴ ʩʫʤʤʫ ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ ʤʘʩʩʠʚʘ; 

5) ɼʘʥ ʦʜʥʦʤʝʨʥʳʡ ʤʘʩʩʠʚ, ʩʦʩʪʦʷʱʠʡ ʠʟ ʮʝʣʳʭ ʵʣʝʤʝʥʪʦʚ, 

ʚʳʯʠʩʣʠʪʴ ʧʨʦʠʟʚʝʜʝʥʠʝ ʵʣʝʤʝʥʪʦʚ ʤʘʩʩʠʚʘ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʤʝʞʜʫ 

ʤʘʢʩʠʤʘʣʴʥʳʤ ʧʦ ʤʦʜʫʣʶ ʠ ʤʠʥʠʤʘʣʴʥʳʤ ʧʦ ʤʦʜʫʣʶ ʵʣʝʤʝʥʪʘʤʠ. 

6) ɼʘʥ ʦʜʥʦʤʝʨʥʳʡ ʤʘʩʩʠʚ, ʩʦʩʪʦʷʱʠʡ ʠʟ ʚʝʱʝʩʪʚʝʥʥʳʭ 

ʵʣʝʤʝʥʪʦʚ, ʠʩʧʦʣʴʟʫʷ ʤʝʪʦʜ ʧʝʨʝʩʪʘʥʦʚʦʢ ʫʧʦʨʷʜʦʯʠʪʴ ʵʣʝʤʝʥʪʳ 

ʤʘʩʩʠʚʘ ʧʦ ʫʙʳʚʘʥʠʶ. 

7) ʆʧʨʝʜʝʣʠʪʴ ʤʠʥʠʤʘʣʴʥʳʡ ʠ ʤʘʢʩʠʤʘʣʴʥʳʡ ʵʣʝʤʝʥʪ 

ʦʜʥʦʤʝʨʥʦʛʦ ʮʝʣʦʯʠʩʣʝʥʥʦʛʦ ʤʘʩʩʠʚʘ. ʅʘʡʪʠ ʢʦʣʠʯʝʩʪʚʦ ʵʣʝʤʝʥʪʦʚ, 

ʥʘʭʦʜʷʱʠʭʩʷ ʤʝʞʜʫ ʧʝʨʚʳʤ ʦʪʨʠʮʘʪʝʣʴʥʳʤ ʵʣʝʤʝʥʪʦʤ ʤʘʩʩʠʚʘ ʠ 

ʤʠʥʠʤʘʣʴʥʳʤ ʵʣʝʤʝʥʪʦʤ. 

8) ɼʘʥ ʦʜʥʦʤʝʨʥʳʡ ʤʘʩʩʠʚ, ʩʦʩʪʦʷʱʠʡ ʠʟ ʚʝʱʝʩʪʚʝʥʥʳʭ 

ʵʣʝʤʝʥʪʦʚ, ʚʳʯʠʩʣʠʪʴ ʤʠʥʠʤʘʣʴʥʳʡ ʠ ʤʘʢʩʠʤʘʣʴʥʳʡ ʵʣʝʤʝʥʪ 

ʤʘʩʩʠʚʘ ʠ ʦʧʨʝʜʝʣʠʪʴ ʢʦʣʠʯʝʩʪʚʦ ʵʣʝʤʝʥʪʦʚ ʤʝʞʜʫ ʧʝʨʚʳʤ ʥʫʣʝʚʳʤ 

ʵʣʝʤʝʥʪʦʤ ʤʘʩʩʠʚʘ ʠ ʤʘʢʩʠʤʘʣʴʥʳʤ. 

9) ɼʘʥ ʦʜʥʦʤʝʨʥʳʡ ʮʝʣʦʯʠʩʣʝʥʥʳʡ ʤʘʩʩʠʚ, ʥʘʡʪʠ 

ʢʦʣʠʯʝʩʪʚʦ ʵʣʝʤʝʥʪʦʚ ʤʘʩʩʠʚʘ, ʢʨʘʪʥʳʭ ʧʷʪʠ. 

10) ɼʘʥ ʦʜʥʦʤʝʨʥʳʡ ʮʝʣʦʯʠʩʣʝʥʥʳʡ ʤʘʩʩʠʚ, ʦʧʨʝʜʝʣʠʪʴ 

ʢʘʢʦʝ ʢʦʣʠʯʝʩʪʚʦ ʦʪʨʠʮʘʪʝʣʴʥʳʭ ʠ ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ ʦʥ 

ʩʦʜʝʨʞʠʪ; ʨʘʩʩʯʠʪʘʪʴ ʩʨʝʜʥʝʝ ʘʨʠʬʤʝʪʠʯʝʩʢʦʝ ʚʩʝʭ ʵʣʝʤʝʥʪʦʚ 

ʤʘʩʩʠʚʘ. 

11) ɼʘʥ ʦʜʥʦʤʝʨʥʳʡ ʤʘʩʩʠʚ, ʩʦʩʪʦʷʱʠʡ ʠʟ ʮʝʣʳʭ ʵʣʝʤʝʥʪʦʚ, 
ʚʳʯʠʩʣʠʪʴ ʤʠʥʠʤʘʣʴʥʦʝ ʧʨʦʠʟʚʝʜʝʥʠʝ ʜʚʫʭ ʨʷʜʦʤ ʩʪʦʷʱʠʭ ʯʠʩʝʣ. 

12) ɼʘʥ ʦʜʥʦʤʝʨʥʳʡ ʮʝʣʦʯʠʩʣʝʥʥʳʡ ʤʘʩʩʠʚ, ʦʧʨʝʜʝʣʠʪʴ 

ʧʨʦʠʟʚʝʜʝʥʠʝ ʵʣʝʤʝʥʪʦʚ ʤʘʩʩʠʚʘ ʩ ʯʝʪʥʳʤʠ ʥʦʤʝʨʘʤʠ. 
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13) ɼʘʥ ʦʜʥʦʤʝʨʥʳʡ ʮʝʣʦʯʠʩʣʝʥʥʳʡ ʤʘʩʩʠʚ, ʦʧʨʝʜʝʣʠʪʴ 

ʩʫʤʤʫ ʵʣʝʤʝʥʪʦʚ ʤʘʩʩʠʚʘ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʤʝʞʜʫ ʧʝʨʚʳʤ ʠ 

ʧʦʩʣʝʜʥʠʤ ʥʫʣʝʚʳʤʠ ʵʣʝʤʝʥʪʘʤʠ. 

14) ɼʘʥ ʦʜʥʦʤʝʨʥʳʡ ʮʝʣʦʯʠʩʣʝʥʥʳʡ ʤʘʩʩʠʚ, ʫʧʦʨʷʜʦʯʠʪʴ 

ʤʘʩʩʠʚ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʵʣʝʤʝʥʪʳ ï ʥʫʣʝʚʳʝ ï 

ʦʪʨʠʮʘʪʝʣʴʥʳʝ. 

15) ɼʘʥ ʦʜʥʦʤʝʨʥʳʡ ʤʘʩʩʠʚ, ʩʦʩʪʦʷʱʠʡ ʠʟ ʚʝʱʝʩʪʚʝʥʥʳʭ 
ʵʣʝʤʝʥʪʦʚ ʚ ʢʦʣʠʯʝʩʪʚʝ 50, ʥʘʡʪʠ ʩʫʤʤʫ ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ 

ʠ ʧʨʦʠʟʚʝʜʝʥʠʝ ʦʪʨʠʮʘʪʝʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ, ʧʦʧʘʜʘʶʱʠʭ ʚ ʜʠʘʧʘʟʦʥ 

[-5;5]. 

16) ɼʘʥ ʦʜʥʦʤʝʨʥʳʡ ʤʘʩʩʠʚ, ʩʦʩʪʦʷʱʠʡ ʠʟ 100 ʚʝʱʝʩʪʚʝʥʥʳʭ 

ʵʣʝʤʝʥʪʦʚ, ʥʘʡʪʠ ʩʫʤʤʫ ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ ʠ ʧʨʦʠʟʚʝʜʝʥʠʝ 

ʦʪʨʠʮʘʪʝʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ, ʧʦʨʷʜʢʦʚʳʡ ʥʦʤʝʨ ʢʦʪʦʨʳʭ ʢʨʘʪʝʥ ʪʨʸʤ. 

17) ɼʘʥ ʦʜʥʦʤʝʨʥʳʡ ʤʘʩʩʠʚ, ʩʦʩʪʦʷʱʠʡ ʠʟ 50 ʚʝʱʝʩʪʚʝʥʥʳʭ 

ʵʣʝʤʝʥʪʦʚ, ʥʘʡʪʠ ʩʨʝʜʠ ʵʣʝʤʝʥʪʦʚ ʤʘʩʩʠʚʘ ʯʠʩʣʘ, ʥʝ ʧʨʝʚʳʰʘʶʱʠʝ 

ʧʦ ʤʦʜʫʣʶ ʯʠʩʣʦ 5 ʠ ʠʤʝʶʱʠʝ ʯʸʪʥʳʝ ʠʥʜʝʢʩʳ; ʫʧʦʨʷʜʦʯʠʪʴ 

ʥʘʡʜʝʥʥʳʝ ʵʣʝʤʝʥʪʳ ʧʦ ʚʦʟʨʘʩʪʘʥʠʶ. 

18) ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʚʚʦʜʠʪʝ ʩ ʢʦʥʩʦʣʠ ʮʝʣʳʝ ʯʠʩʣʘ, ʜʦ 

ʥʘʞʘʪʠʷ ʦʧʨʝʜʝʣʸʥʥʦʛʦ ʩʦʯʝʪʘʥʠʷ ʢʣʘʚʠʰ ï ʧʨʝʢʨʘʱʝʥʠʷ ʚʚʦʜʘ. 

ʉʦʩʪʘʚʴʪʝ ʠʟ ʚʚʝʜʸʥʥʳʭ ʯʠʩʝʣ ʤʘʩʩʠʚ, ʫ ʢʦʪʦʨʦʛʦ ʩʥʘʯʘʣʘ 

ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʦʪʨʠʮʘʪʝʣʴʥʳʝ ʵʣʝʤʝʥʪʳ, ʟʘʪʝʤ ʥʫʣʝʚʳʝ ʠ ʚ ʢʦʥʮʝ ï 

ʧʦʣʦʞʠʪʝʣʴʥʳʝ. ʯʠʩʣʘ. ʇʦʜʩʯʠʪʘʡʪʝ ʢʦʣʠʯʝʩʪʚʦ ʥʫʣʝʚʳʭ ʵʣʝʤʝʥʪʦʚ 

ʩ ʥʝʯʸʪʥʳʤʠ ʠʥʜʝʢʩʘʤʠ. 

19) ɼʘʥʳ ʜʚʘ ʮʝʣʦʯʠʩʣʝʥʥʳʭ ʤʘʩʩʠʚʘ ʚ ʜʠʘʧʘʟʦʥʝ [-50;50], 

ʧʨʦʚʝʨʴʪʝ, ʝʩʪʴ ʣʠ ʩʨʝʜʠ ʵʣʝʤʝʥʪʦʚ ʤʘʩʩʠʚʦʚ ʫʥʠʢʘʣʴʥʳʝ 

ʥʝʧʦʚʪʦʨʷʶʱʠʝʩʷ ʥʠ ʚ ʦʜʥʦʤ ʤʘʩʩʠʚʝ ʯʠʩʣʘ. ʉʦʩʪʘʚʴʪʝ ʠʟ ʵʪʠʭ 

ʯʠʩʝʣ ʪʨʝʪʠʡ ʤʘʩʩʠʚ ʠ ʚʳʯʠʩʣʠʪʝ ʩʫʤʤʫ ʝʛʦ ʵʣʝʤʝʥʪʦʚ. 

20) ɼʘʥ ʦʜʥʦʤʝʨʥʳʡ ʮʝʣʦʯʠʩʣʝʥʥʳʡ ʤʘʩʩʠʚ, ʧʨʦʚʝʨʴʪʝ, ʝʩʪʴ 

ʣʠ ʩʨʝʜʠ ʵʣʝʤʝʥʪʦʚ ʤʘʩʩʠʚʘ ʘʨʠʬʤʝʪʠʯʝʩʢʘʷ ʧʨʦʛʨʝʩʩʠʷ, ʩ 

ʢʦʵʬʬʠʮʠʝʥʪʦʤ 3? ɽʩʣʠ ʨʝʟʫʣʴʪʘʪ ʧʦʣʦʞʠʪʝʣʴʥʳʡ, ʩʬʦʨʤʠʨʫʡʪʝ ʠʟ 

ʥʘʡʜʝʥʥʦʡ ʧʨʦʛʨʝʩʩʠʠ ʥʦʚʳʡ ʫʧʦʨʷʜʦʯʝʥʥʳʡ ʤʘʩʩʠʚ. 

21) ɼʘʥ ʦʜʥʦʤʝʨʥʳʡ ʮʝʣʦʯʠʩʣʝʥʥʳʡ ʤʘʩʩʠʚ, ʧʨʦʚʝʨʴʪʝ, ʝʩʪʴ 
ʣʠ ʩʨʝʜʠ ʵʣʝʤʝʥʪʦʚ ʤʘʩʩʠʚʘ ʘʨʠʬʤʝʪʠʯʝʩʢʘʷ ʧʨʦʛʨʝʩʩʠʷ, ʩ 

ʢʦʵʬʬʠʮʠʝʥʪʦʤ 5? ɽʩʣʠ ʨʝʟʫʣʴʪʘʪ ʧʦʣʦʞʠʪʝʣʴʥʳʡ, ʩʬʦʨʤʠʨʫʡʪʝ ʠʟ 

ʥʘʡʜʝʥʥʦʡ ʧʨʦʛʨʝʩʩʠʠ ʥʦʚʳʡ ʫʧʦʨʷʜʦʯʝʥʥʳʡ ʤʘʩʩʠʚ. 

22) ʆʧʨʝʜʝʣʠʪʴ ʤʠʥʠʤʘʣʴʥʳʡ ʠ ʤʘʢʩʠʤʘʣʴʥʳʡ ʵʣʝʤʝʥʪ 

ʚʝʱʝʩʪʚʝʥʥʦʛʦ ʤʘʩʩʠʚʘ. ʅʘʡʪʠ ʢʦʣʠʯʝʩʪʚʦ ʵʣʝʤʝʥʪʦʚ, ʥʘʭʦʜʷʱʠʭʩʷ 

ʤʝʞʜʫ ʤʘʢʩʠʤʘʣʴʥʳʤ ʠ ʤʠʥʠʤʘʣʴʥʳʤ ʵʣʝʤʝʥʪʘʤʠ. 
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ʄʥʦʛʦʤʝʨʥʳʝ ʤʘʩʩʠʚʳ 

1) ɼʘʥʘ ʮʝʣʦʯʠʩʣʝʥʥʘʷ ʤʘʪʨʠʮʘ ʨʘʟʤʝʨʘ MxN, ʥʘʡʪʠ 

ʢʦʣʠʯʝʩʪʚʦ ʩʪʦʣʙʮʦʚ, ʩʦʜʝʨʞʘʱʠʭ ʥʫʣʝʚʳʝ ʵʣʝʤʝʥʪʳ. 

2) ɼʘʥʘ ʮʝʣʦʯʠʩʣʝʥʥʘʷ ʤʘʪʨʠʮʘ ʨʘʟʤʝʨʘ MxN, ʥʘʡʪʠ 

ʢʦʣʠʯʝʩʪʚʦ ʩʪʨʦʢ, ʩʦʜʝʨʞʘʱʠʭ ʫʙʳʚʘʶʱʠʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ 

ʵʣʝʤʝʥʪʦʚ. 

3) ɼʘʥʘ ʮʝʣʦʯʠʩʣʝʥʥʘʷ ʤʘʪʨʠʮʘ ʨʘʟʤʝʨʘ MxN, ʥʘʡʪʠ 

ʢʦʣʠʯʝʩʪʚʦ ʩʪʦʣʙʮʦʚ, ʥʝ ʩʦʜʝʨʞʘʱʠʭ ʥʠ ʦʜʥʦʛʦ ʦʪʨʠʮʘʪʝʣʴʥʦʛʦ  

ʵʣʝʤʝʥʪʘ. 

4) ɼʘʥʘ ʮʝʣʦʯʠʩʣʝʥʥʘʷ ʤʘʪʨʠʮʘ ʨʘʟʤʝʨʘ MxN, ʥʘʡʪʠ 

ʢʦʣʠʯʝʩʪʚʦ ʩʪʦʣʙʮʦʚ(ʠʣʠ ï ʦʜʠʥ, ʠʣʠ ï ʥʝʪ), ʩʦʜʝʨʞʘʱʠʭ 

ʤʘʢʩʠʤʘʣʴʥʦʝ ʯʠʩʣʦ ʦʪʨʠʮʘʪʝʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ. 

5) ɼʘʥʘ ʮʝʣʦʯʠʩʣʝʥʥʘʷ ʤʘʪʨʠʮʘ ʨʘʟʤʝʨʘ NxN, ʥʘʡʪʠ 

ʢʦʣʠʯʝʩʪʚʦ ʜʠʘʛʦʥʘʣʝʡ, ʧʘʨʘʣʣʝʣʴʥʳʭ ʛʣʘʚʥʦʡ, ʥʝ ʩʦʜʝʨʞʘʱʠʭ ʥʠ 

ʦʜʥʦʛʦ ʦʪʨʠʮʘʪʝʣʴʥʦʛʦ  ʵʣʝʤʝʥʪʘ. 

6) ɼʘʥʘ ʮʝʣʦʯʠʩʣʝʥʥʘʷ ʤʘʪʨʠʮʘ ʨʘʟʤʝʨʘ NxN, ʥʘʡʪʠ 

ʧʨʦʠʟʚʝʜʝʥʠʝ ʵʣʝʤʝʥʪʦʚ ʚ ʪʝʭ ʩʪʨʦʢʘʭ, ʢʦʪʦʨʳʝ ʥʝ ʩʦʜʝʨʞʘʪ 

ʦʪʨʠʮʘʪʝʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ. 

7) ɼʘʥʘ ʮʝʣʦʯʠʩʣʝʥʥʘʷ ʤʘʪʨʠʮʘ ʨʘʟʤʝʨʘ MxN, ʥʘʡʪʠ ʥʦʤʝʨ 

ʩʪʨʦʢʠ, ʚ ʢʦʪʦʨʦʡ ʥʘʭʦʜʠʪʩʷ ʩʘʤʘʷ ʜʣʠʥʥʘʷ ʩʝʨʠʷ ʦʜʠʥʘʢʦʚʳʭ 

ʵʣʝʤʝʥʪʦʚ. 

8) ɼʘʥʘ ʮʝʣʦʯʠʩʣʝʥʥʘʷ ʤʘʪʨʠʮʘ ʨʘʟʤʝʨʘ NxN, ʥʘʡʪʠ 

ʢʦʣʠʯʝʩʪʚʦ ʜʠʘʛʦʥʘʣʝʡ, ʧʘʨʘʣʣʝʣʴʥʳʭ ʧʦʙʦʯʥʦʡ, ʩʦʜʝʨʞʘʱʠʭ 

ʪʦʣʴʢʦ ʦʪʨʠʮʘʪʝʣʴʥʳʝ ʵʣʝʤʝʥʪʳ. 

9) ɼʘʥʘ ʮʝʣʦʯʠʩʣʝʥʥʘʷ ʤʘʪʨʠʮʘ ʨʘʟʤʝʨʘ NxN, ʥʘʡʪʠ 

ʢʦʣʠʯʝʩʪʚʦ ʜʠʘʛʦʥʘʣʝʡ, ʧʘʨʘʣʣʝʣʴʥʳʭ ʛʣʘʚʥʦʡ, ʩʦʜʝʨʞʘʱʠʭ ʭʦʪʷ ʙʳ 

ʦʜʠʥ ʥʫʣʝʚʦʡ ʵʣʝʤʝʥʪ. 

10) ɼʘʥʘ ʮʝʣʦʯʠʩʣʝʥʥʘʷ ʤʘʪʨʠʮʘ ʨʘʟʤʝʨʘ NxN, ʦʧʨʝʜʝʣʠʪʴ 
ʩʫʤʤʫ ʵʣʝʤʝʥʪʦʚ ʢʘʞʜʦʡ ʜʠʘʛʦʥʘʣʠ,, ʧʘʨʘʣʣʝʣʴʥʳʭ ʛʣʘʚʥʦʡ. 

11) ɼʘʥʘ ʮʝʣʦʯʠʩʣʝʥʥʘʷ ʤʘʪʨʠʮʘ ʨʘʟʤʝʨʘ NxN, ʦʧʨʝʜʝʣʠʪʴ 
ʩʫʤʤʫ ʵʣʝʤʝʥʪʦʚ ʢʘʞʜʦʡ ʜʠʘʛʦʥʘʣʠ, ʧʘʨʘʣʣʝʣʴʥʳʭ ʧʦʙʦʯʥʦʡ ʠ 

ʥʘʡʪʠ ʩʨʝʜʠ ʵʪʠʭ ʩʫʤʤ ʤʘʢʩʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ. 

12) ɼʘʥʘ ʚʝʱʝʩʪʚʝʥʥʘʷ ʤʘʪʨʠʮʘ ʨʘʟʤʝʨʘ MxN, ʥʘʡʪʠ ʩʫʤʤʫ 

ʵʣʝʤʝʥʪʦʚ ʤʘʪʨʠʮʳ ʜʣʷ ʢʘʞʜʦʡ ʩʪʨʦʢʠ ʠ ʜʣʷ ʢʘʞʜʦʛʦ ʩʪʦʣʙʮʘ. 

ʆʧʨʝʜʝʣʠʪʴ ʩʨʝʜʠ ʧʦʣʫʯʝʥʥʳʭ ʟʥʘʯʝʥʠʡ ʤʘʢʩʠʤʘʣʴʥʦʝ ʠ 

ʤʠʥʠʤʘʣʴʥʦʝ ʩ ʫʢʘʟʘʥʠʝʤ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʩʪʨʦʢʝ ʠ ʩʪʦʣʙʮʫ. 

13) ɼʘʥʘ ʚʝʱʝʩʪʚʝʥʥʘʷ ʤʘʪʨʠʮʘ ʨʘʟʤʝʨʘ NxN, ʥʘʡʪʠ 

ʧʨʦʠʟʚʝʜʝʥʠʝ ʵʣʝʤʝʥʪʦʚ ʤʘʪʨʠʮʳ ʜʣʷ ʢʘʞʜʦʡ ʩʪʨʦʢʠ ʠ ʜʣʷ ʢʘʞʜʦʛʦ 
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ʩʪʦʣʙʮʘ. ʆʧʨʝʜʝʣʠʪʴ ʩʨʝʜʠ ʧʦʣʫʯʝʥʥʳʭ ʟʥʘʯʝʥʠʡ ʤʘʢʩʠʤʘʣʴʥʦʝ ʠ 

ʤʠʥʠʤʘʣʴʥʦʝ ʩ ʫʢʘʟʘʥʠʝʤ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʩʪʨʦʢʝ ʠ ʩʪʦʣʙʮʫ. 

14) ɼʘʥʘ ʚʝʱʝʩʪʚʝʥʥʘʷ ʤʘʪʨʠʮʘ ʨʘʟʤʝʨʘ NxN, ʦʧʨʝʜʝʣʠʪʴ, 

ʷʚʣʷʝʪʩʷ ʣʠ ʦʥʘ ʚʝʨʭʥʝʡ ʪʨʝʫʛʦʣʴʥʦʡ ʤʘʪʨʠʮʝʡ? 

15) ɼʘʥʘ ʮʝʣʦʯʠʩʣʝʥʥʘʷ ʢʚʘʜʨʘʪʥʘʷ ʤʘʪʨʠʮʘ ʨʘʟʤʝʨʘ NxN, 

ʥʘʡʪʠ ʚ ʥʝʡ ʯʠʩʣʦ ʧʦʚʪʦʨʝʥʠʡ ʢʘʞʜʦʛʦ ʵʣʝʤʝʥʪʘ. 

16) ɼʘʥʘ ʮʝʣʦʯʠʩʣʝʥʥʘʷ ʢʚʘʜʨʘʪʥʘʷ ʤʘʪʨʠʮʘ ʨʘʟʤʝʨʘ NxN, 

ʦʧʨʝʜʝʣʠʪʴ ʩʫʤʤʫ ʵʣʝʤʝʥʪʦʚ ʤʘʪʨʠʮʳ, ʣʝʞʘʱʠʭ ʦʜʥʦʚʨʝʤʝʥʥʦ 

ʥʠʞʝ ʧʦʙʦʯʥʦʡ ʠ ʥʠʞʝ ʛʣʘʚʥʦʡ ʜʠʘʛʦʥʘʣʝʡ. 

17) ɼʘʥʘ ʮʝʣʦʯʠʩʣʝʥʥʘʷ ʢʚʘʜʨʘʪʥʘʷ ʤʘʪʨʠʮʘ ʨʘʟʤʝʨʘ NxN, 
ʦʧʨʝʜʝʣʠʪʴ ʩʫʤʤʫ ʵʣʝʤʝʥʪʦʚ ʤʘʪʨʠʮʳ, ʣʝʞʘʱʠʭ ʦʜʥʦʚʨʝʤʝʥʥʦ 

ʥʠʞʝ ʧʦʙʦʯʥʦʡ ʠ ʚʳʰʝ ʛʣʘʚʥʦʡ ʜʠʘʛʦʥʘʣʝʡ. 

18) ɼʘʥʘ ʮʝʣʦʯʠʩʣʝʥʥʘʷ ʢʚʘʜʨʘʪʥʘʷ ʤʘʪʨʠʮʘ ʨʘʟʤʝʨʘ NxN, 
ʦʧʨʝʜʝʣʠʪʴ ʩʫʤʤʫ ʵʣʝʤʝʥʪʦʚ ʤʘʪʨʠʮʳ, ʣʝʞʘʱʠʭ ʦʜʥʦʚʨʝʤʝʥʥʦ 

ʚʳʰʝ ʧʦʙʦʯʥʦʡ ʠ ʚʳʰʝ ʛʣʘʚʥʦʡ ʜʠʘʛʦʥʘʣʝʡ. 

19) ɼʘʥʘ ʮʝʣʦʯʠʩʣʝʥʥʘʷ ʢʚʘʜʨʘʪʥʘʷ ʤʘʪʨʠʮʘ ʨʘʟʤʝʨʘ NxN, 

ʦʧʨʝʜʝʣʠʪʴ ʩʫʤʤʫ ʵʣʝʤʝʥʪʦʚ ʤʘʪʨʠʮʳ, ʣʝʞʘʱʠʭ ʦʜʥʦʚʨʝʤʝʥʥʦ 

ʥʠʞʝ ʧʦʙʦʯʥʦʡ ʠ ʚʳʰʝ ʛʣʘʚʥʦʡ ʜʠʘʛʦʥʘʣʝʡ. 

20)  ɼʘʥʘ ʢʚʘʜʨʘʪʥʘʷ ʤʘʪʨʠʮʘ ʨʘʟʤʝʨʘ NxN. ɿʝʨʢʘʣʴʥʦ 

ʦʪʨʘʟʠʪʴ ʝʝ ʵʣʝʤʝʥʪʳ ʦʪʥʦʩʠʪʝʣʴʥʦ ʘ) ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʦʩʠ 

ʩʠʤʤʝʪʨʠʠ; ʙ) ʚʝʨʪʠʢʘʣʴʥʦʡ ʦʩʠ ʩʠʤʤʝʪʨʠʠ. 

21) ɼʘʥʘ ʢʚʘʜʨʘʪʥʘʷ ʤʘʪʨʠʮʘ ʨʘʟʤʝʨʘ NxN. ɿʝʨʢʘʣʴʥʦ 

ʦʪʨʘʟʠʪʴ ʝʝ ʵʣʝʤʝʥʪʳ ʦʪʥʦʩʠʪʝʣʴʥʦ ʘ) ʛʣʘʚʥʦʡ ʜʠʘʛʦʥʘʣʠ; ʙ) 

ʧʦʙʦʯʥʦʡ ʜʠʘʛʦʥʘʣʠ. 

22) ɼʘʥʘ ʢʚʘʜʨʘʪʥʘʷ ʤʘʪʨʠʮʘ ʨʘʟʤʝʨʘ NxN. ʇʦʚʝʨʥʫʪʴ 

ʜʘʥʥʫʶ ʤʘʪʨʠʮʫ ʧʦ ʯʘʩʦʚʦʡ ʩʪʨʝʣʢʝ ʥʘ ʫʛʦʣ ʘ) 90 ʛʨʘʜʫʩʦʚ; ʙ) 180 

ʛʨʘʜʫʩʦʚ; ʩ) 270 ʛʨʘʜʫʩʦʚ. 

 

4. ʊʨʝʙʦʚʘʥʠʷ ʢ ʦʬʦʨʤʣʝʥʠʶ ʦʪʯʸʪʘ 

ʆʪʯʸʪ ʧʦ ʧʨʘʢʪʠʯʝʩʢʦʡ ʨʘʙʦʪʝ ʜʦʣʞʝʥ ʚʢʣʶʯʘʪʴ ʩʣʝʜʫʶʱʠʝ 

ʨʘʟʜʝʣʳ. 

1. ʊʠʪʫʣʴʥʳʡ ʣʠʩʪ (ʇʨʠʣʦʞʝʥʠʝ ɸ).  

2. ʎʝʣʴ ʨʘʙʦʪʳ ʠ ʧʦʩʪʘʥʦʚʢʫ ʢʘʞʜʦʛʦ ʚʳʧʦʣʥʷʝʤʦʛʦ ʟʘʜʘʥʠʷ. 

3. ʆʧʠʩʘʥʠʝ ʚʭʦʜʥʳʭ, ʚʳʭʦʜʥʳʭ ʜʘʥʥʳʭ, ʤʦʜʝʣʠ ʨʝʰʝʥʠʷ 
ʟʘʜʘʯʠ. 
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4. ʉʢʨʠʥʰʦʪʳ ʦʢʦʥ ʚ ʩʨʝʜʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ, 

ʧʦʜʪʚʝʨʞʜʘʶʱʠʝ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʴ ʟʘʜʘʯ ʠ ʧʨʠʤʝʨʦʚ, 

ʚʳʧʦʣʥʝʥʥʳʭ ʚ ʢʦʜʘʭ ʠʟʫʯʘʝʤʳʭ ʗʇ ɺʋ. 

5. ɺʳʚʦʜʳ ʧʦ ʨʘʙʦʪʝ. 

6. ʆʪʚʝʪʳ ʥʘ ʢʦʥʪʨʦʣʴʥʳʝ ʚʦʧʨʦʩʳ.  

7. ʉʧʠʩʦʢ ʠʩʧʦʣʴʟʦʚʘʥʥʦʡ ʣʠʪʝʨʘʪʫʨʳ ʠ ʀʥʪʝʨʥʝʪ-

ʠʩʪʦʯʥʠʢʦʚ. 

ʂʦʥʪʨʦʣʴʥʳʝ ʚʦʧʨʦʩʳ 

1. ʂʘʢʠʝ ʜʘʥʥʳʝ ʤʦʛʫʪ ʙʳʪʴ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʧʨʦʛʨʘʤʤʥʦʤ 

ʢʦʜʝ  ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʤ ʪʠʧʦʤ çʤʘʩʩʠʚè? 

2. ɺʦʟʤʦʞʥʦ ʣʠ ʧʨʠʩʫʪʩʪʚʠʝ ʚ ʤʘʩʩʠʚʝ ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ 

ʜʘʥʥʳʭ? 

3. ʏʝʤ ʦʪʣʠʯʘʶʪʩʷ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʝ ʪʠʧʳ ʦʪ ʧʨʦʩʪʳʭ ʚ 

ʉ/ʉ++? 

4. ɼʦ ʚʳʧʦʣʥʝʥʠʷ ʢʦʜʘ ʚʩʝʛʜʘ ʣʠ ʜʦʣʞʝʥ ʙʳʪʴ ʟʘʜʘʥ ʨʘʟʤʝʨ 

ʤʘʩʩʠʚʘ? 

5. ʏʪʦ ʦʧʨʝʜʝʣʷʝʪ ʨʘʟʤʝʨʥʦʩʪʴ ʤʘʩʩʠʚʘ? 

6. ʂʘʢʦʤʫ ʟʥʘʯʝʥʠʶ ʨʘʚʝʥ ʠʥʜʝʢʩ ʧʝʨʚʦʛʦ ʵʣʝʤʝʥʪʘ 

ʦʜʥʦʤʝʨʥʦʛʦ ʤʘʩʩʠʚʘ ʚ ʉ/ʉ++? 

7. ʆʙʲʷʩʥʠʪʝ ʘʣʛʦʨʠʪʤ ʩʦʨʪʠʨʦʚʢʠ ʵʣʝʤʝʥʪʦʚ ʤʘʩʩʠʚʘ 

ʤʝʪʦʜʦʤ ʚʩʪʘʚʢʠ (ʚʢʣʶʯʝʥʠʝʤ ʵʣʝʤʝʥʪʦʚ). 

8. ʆʙʲʷʩʥʠʪʝ ʘʣʛʦʨʠʪʤ ʩʦʨʪʠʨʦʚʢʠ ʵʣʝʤʝʥʪʦʚ ʤʘʩʩʠʚʘ 

ʤʝʪʦʜʦʤ ʦʙʤʝʥʘ. ʂʘʢ ʝʱʸ ʥʘʟʳʚʘʶʪ ʵʪʦʪ ʤʝʪʦʜ? 

9. ʂʘʢʦʡ ʠʟ ʤʝʪʦʜʦʚ ʩʦʨʪʠʨʦʚʢʠ ʵʣʝʤʝʥʪʦʚ ʤʘʩʩʠʚʘ: ʚʳʙʦʨʦʤ 

ʠʣʠ ʐʝʣʣʘ ʩʯʠʪʘʝʪʩʷ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʤ. ʇʦʯʝʤʫ? 

10. ɼʣʷ ʯʝʛʦ ʧʨʠʤʝʥʷʶʪ ʚʣʦʞʝʥʥʳʝ ʮʠʢʣʳ ʢ ʵʣʝʤʝʥʪʘʤ 

ʤʘʩʩʠʚʘ? 

11. ʂʘʢʠʝ ʤʘʩʩʠʚʳ ʥʘʟʳʚʘʶʪ ʤʥʦʛʦʤʝʨʥʳʤʠ? ʇʨʠʚʝʜʠʪʝ 

ʧʨʠʤʝʨ ʠʭ ʦʙʲʷʚʣʝʥʠʷ ʠ ʠʥʠʮʠʘʣʠʟʘʮʠʠ ʥʘ ʉ/ʉ++. 
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ʇʨʘʢʪʠʯʝʩʢʘʷ ʨʘʙʦʪʘ ˉ4 ɼʀʅɸʄʀʏɽʉʂɸʗ ʇɸʄʗʊʔ ʀ 

ʄɸʉʉʀɺʓ 

ʎɽʃʔ ʈɸɹʆʊʓ: ʀʩʩʣʝʜʦʚʘʥʠʝ ʨʘʙʦʪʳ ʩ ʜʠʥʘʤʠʯʝʩʢʦʡ 

ʧʘʤʷʪʴʶ ʚ ʉ/ʉ++ ʠ ʚʳʜʝʣʝʥʠʝ ʜʘʥʥʦʡ ʧʘʤʷʪʠ ʧʦʜ ʤʘʩʩʠʚʳ ʚ ʭʦʜʝ 

ʚʳʧʦʣʥʝʥʠʷ ʧʨʦʛʨʘʤʤʥʦʛʦ ʢʦʜʘ. 

1. ʆʩʥʦʚʥʳʝ ʧʦʥʷʪʠʷ 

ʉʦʛʣʘʩʥʦ ʩʪʨʫʢʪʫʨʝ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʛʦ ʧʨʠʣʦʞʝʥʠʷ ʠ 

ʦʪʦʙʨʘʞʝʥʠʷ ʝʛʦ ʚ ʆɿʋ, ʢʘʞʜʦʡ ʧʨʦʛʨʘʤʤʝ ʧʨʝʜʦʩʪʘʚʣʷʪʁʩʷ 

ʦʧʨʝʜʝʣʸʥʥʳʝ ʘʜʨʝʩʘ ʷʯʝʝʢ ʧʘʤʷʪʠ (ʘʜʨʝʩʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ) ʠ 

ʦʙʣʘʩʪʴ ʧʘʤʷʪʠ, ʘʜʨʝʩʫʝʤʘʷ ʩ ʧʦʤʦʱʴʶ ʵʪʦʛʦ ʘʜʨʝʩʥʦʛʦ 

ʧʨʦʩʪʨʘʥʩʪʚʘ. ɼʘʥʥʘʷ ʦʙʣʘʩʪʴ ʧʘʤʷʪʠ ʜʝʣʠʪʩʷ ʥʘ ʥʝʩʢʦʣʴʢʦ ʦʙʣʘʩʪʝʡ 

ʩʦ ʩʚʦʠʤ ʬʫʥʢʮʠʦʥʘʣʴʥʳʤ ʥʘʟʥʘʯʝʥʠʝʤ(ʨʠʩʫʥʦʢ 10). 

 

 
ʈʠʩʫʥʦʢ 10 ï ʉʪʨʫʢʪʫʨʘ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʧʘʤʷʪʠ ʧʦʜ ʧʨʠʢʣʘʜʥʫʶ 

ʧʨʦʛʨʘʤʤʫ 

ʋʯʘʩʪʢʠ ʧʘʤʷʪʠ ʧʦʜ ʢʦʜ ʧʨʦʛʨʘʤʤ rʠ ʛʣʦʙʘʣʴʥʳʝ ʧʝʨʝʤʝʥʥʳʝ 

ʚʳʜʝʣʷʪʁʩʷ ʥʘ ʚʩʝ ʚʨʝʤʷ ʚʳʧʦʣʥʝʥʠʷ ʧʨʦʛʨʘʤʤʳ ʠ ʷʚʣʷʪʁʩʷ 

ʧʦʩʪʦʷʥʥʦʡ ʚʝʣʠʯʠʥʦʡ ʜʣʷ ʢʦʥʢʨʝʪʥʦʡ ʩʨʝʜʳ[6]. ʕʪʠ ʦʙʣʘʩʪʠ 

ʧʘʤʷʪʠ ʥʘʟʳʚʘʶʪʩʷ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʩʝʛʤʝʥʪ ʢʦʜʘ (CS-Code 

segment) ʠ ʩʝʛʤʝʥʪ ʜʘʥʥʳʭ (DS - Data segment). ɺ ʩʣʫʯʘʝ ʦʙʨʘʱʝʥʠʷ 

ʢ ʧʦʜʧʨʦʛʨʘʤʤʘʤ ï ʚʦʟʥʠʢʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʭʨʘʥʠʪʴ ʣʦʢʘʣʴʥʳʝ 

ʧʝʨʝʤʝʥʥʳʝ, ʢʦʪʦʨʳʝ ʧʨʠʥʘʜʣʝʞʘʪ ʚʳʟʳʚʘʝʤʳʤ ʦʙʲʝʢʪʘʤ, ʜʣʷ ʵʪʦʛʦ 
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ʠʩʧʦʣʴʟʫʝʪʩʷ ʩʝʛʤʝʥʪ ʩʪʝʢʘ (SS - Stack segment) ï ʩʪʝʢʦʚʦʝ 

ʧʨʦʩʪʨʘʥʩʪʚʦ, ʨʘʟʤʝʨ ʢʦʪʦʨʦʛʦ ʚʘʨʴʠʨʫʝʪʩʷ. ʉʪʝʢʦʚʘʷ ʧʘʤʷʪʴ 

ʦʛʨʘʥʠʯʝʥʘ ʠ ʧʦʣʴʟʦʚʘʪʝʣʴ ʟʘʨʘʥʝʝ ʜʦʣʞʝʥ ʦʧʨʝʜʝʣʠʪʴ, ʭʚʘʪʠʪ ʣʠ 

ʝʤʫ ʜʘʥʥʦʡ ʧʘʤʷʪʠ, ʥʘʧʨʠʤʝʨ, ʜʣʷ ʚʳʟʳʚʘʝʤʳʭ ʨʝʢʫʨʩʠʚʥʳʭ 

ʬʫʥʢʮʠʡ - ʩʪʝʢ ʤʦʞʝʪ ʧʝʨʝʧʦʣʥʠʪʴʩʷ ʠ ʧʨʦʛʨʘʤʤʘ ʟʘʚʝʨʰʠʪ ʩʚʦʸ 

ʜʝʡʩʪʚʠʝ. ɺ ʉ/ʉ++ ʪʘʢʦʡ ʩʧʦʩʦʙ ʚʳʜʝʣʝʥʠʷ ʧʘʤʷʪʠ ʥʘʟʳʚʘʝʪʩʷ 

ʩʪʘʪʠʯʝʩʢʠʤ ʠ ʜʣʷ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʭ ʟʘʜʘʯ ʵʬʬʝʢʪʠʚʥʦ ʧʨʠʤʝʥʷʝʪʩʷ 

ʧʨʠ ʥʝʙʦʣʴʰʠʭ ʦʙʲʸʤʘʭ ʜʘʥʥʳʭ, ʨʘʟʤʝʨ ʢʦʪʦʨʳʭ ʠʟʚʝʩʪʝʥ ʟʘʨʘʥʝʝ. 

ʅʦ, ʢʦʣʠʯʝʩʪʚʦ ʜʘʥʥʳʭ ʤʦʞʝʪ ʠʟʤʝʥʷʪʩʷ ʚ ʭʦʜʝ ʚʳʧʦʣʥʝʥʠʷ 

ʧʨʦʛʨʘʤʤʥʦʛʦ ʢʦʜʘ, ʪʨʝʙʫʝʤʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʘʤʷʪʠ ʧʦʜ ʥʠʭ ʥʝ ʤʦʞʝʪ 

ʙʳʪʴ ʦʧʨʝʜʝʣʝʥʦ ʟʘʨʘʥʝʝ. ʉʫʱʝʩʪʚʫʝʪ ʝʱʸ ʦʜʥʘ ʦʙʣʘʩʪʴ ʩʚʦʙʦʜʥʦʡ 

ʧʘʤʷʪʠ (ʤʝʞʜʫ ʧʦʩʪʦʷʥʥʦʡ ʦʙʣʘʩʪʴʶ ʧʘʤʷʪʠ ʠ ʩʝʛʤʝʥʪʦʤ ʩʪʝʢʘ) ï 

ʥʘʟʳʚʘʝʤʘʷ ʜʠʥʘʤʠʯʝʩʢʦʡ ʧʘʤʷʪʴʶ (Heap) ʠʣʠ çʢʫʯʝʡè, ʢʦʪʦʨʘʷ 

ʚʳʜʝʣʷʝʪʩʷ ʚ ʉ/ʉ++ ʧʦʜ ʜʘʥʥʳʝ ʧʦ ʤʝʨʝ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʚʦ ʚʨʝʤʷ 

ʚʳʧʦʣʥʝʥʠʷ ʧʨʦʛʨʘʤʤʳ. ʕʪʦʪ ʩʧʦʩʦʙ ʚʳʜʝʣʝʥʠʷ ʧʘʤʷʪʠ ʥʘʟʳʚʘʝʪʩʷ 

ʜʠʥʘʤʠʯʝʩʢʠʤ, ʘ ʦʙʣʘʩʪʴ ʫʢʘʟʘʥʥʦʡ ʧʘʤʷʪʠ ï ʜʠʥʘʤʠʯʝʩʢʦʡ, ʜʣʷ 

ʟʘʛʨʫʞʝʥʥʦʡ ʥʘ ʚʳʧʦʣʥʝʥʠʝ ʚ ʆɿʋ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʡ ʟʘʜʘʯʠ 

(ʧʨʦʛʨʘʤʤʥʦʛʦ ʢʦʜʘ). ɼʦʩʪʫʧ ʢ ʜʠʥʘʤʠʯʝʩʢʦʡ ʧʘʤʷʪʠ 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʯʝʨʝʟ ʫʢʘʟʘʪʝʣʠ ï ʩʧʝʮʠʘʣʴʥʳʝ ʧʝʨʝʤʝʥʥʳʝ, 

ʦʙʲʷʚʣʷʝʤʳʝ ʚ ʧʨʦʛʨʘʤʤʝ ʜʦ ʚʳʧʦʣʥʝʥʠʷ ʢʦʜʘ. 

ʋʢʘʟʘʪʝʣʠ ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʭʨʘʥʝʥʠʷ ʘʜʨʝʩʦʚ ʜʠʥʘʤʠʯʝʩʢʦʡ 

ʧʘʤʷʪʠ. ʇʦʩʣʝ ʪʦʛʦ, ʢʘʢ ʧʘʤʷʪʴ ʚʳʜʝʣʝʥʘ, ʦʥʘ ʜʦʩʪʫʧʥʘ ʚʝʟʜʝ, ʛʜʝ 

ʜʦʩʪʫʧʝʥ ʫʢʘʟʘʪʝʣʴ, ʘʜʨʝʩʫʶʱʠʡ ʵʪʦʪ ʫʯʘʩʪʦʢ ʜʠʥʘʤʠʯʝʩʢʦʡ 

ʧʘʤʷʪʠ. ɺ ʉ/ʉ++ ʧʦʩʣʝ ʦʢʦʥʯʘʥʠʷ ʨʘʙʦʪʳ ʩ ʜʠʥʘʤʠʯʝʩʢʠʤʠ 

ʦʙʲʝʢʪʘʤʠ, ʚʳʜʝʣʝʥʥʫʶ ʠʤ ʧʘʤʷʪʴ ʚ ʢʫʯʝ, ʥʝʦʙʭʦʜʠʤʦ ʦʩʚʦʙʦʞʜʘʪʴ, 

ʚʦ ʠʟʙʝʞʘʥʠʝ ʦʙʨʘʟʦʚʘʥʠʷ çʤʫʩʦʨʘè ʠ ʩʦʢʨʘʱʝʥʠʷ ʩʚʦʙʦʜʥʦ 

ʘʜʨʝʩʫʝʤʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʜʠʥʘʤʠʯʝʩʢʦʡ ʧʘʤʷʪʠ ʧʨʦʛʨʘʤʤʳ. ɼʣʷ 

ʵʪʦʛʦ ʩʣʫʞʘʪ ʩʧʝʮʠʘʣʴʥʳʝ ʙʠʙʣʠʦʪʝʯʥʳʝ ʬʫʥʢʮʠʠ. ɽʩʣʠ 

ʜʠʥʘʤʠʯʝʩʢʘʷ ʧʘʤʷʪʴ ʥʝ ʦʩʚʦʙʦʞʜʝʥʘ ʜʦ ʦʢʦʥʯʘʥʠʷ ʧʨʦʛʨʘʤʤʳ, ʪʦ 

ʦʥʘ ʦʩʚʦʙʦʞʜʘʝʪʩʷ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʧʨʠ ʟʘʚʝʨʰʝʥʠʠ ʧʨʦʛʨʘʤʤʳ. 

ʋʢʘʟʘʪʝʣʠ ʥʝ ʷʚʣʷʶʪʩʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʤʠ ʚʳʨʘʞʝʥʠʷʤʠ, ʦʥʠ 

ʦʙʷʟʘʪʝʣʴʥʦ ʩʚʷʟʳʚʘʶʪʩʷ ʩ ʜʨʫʛʠʤʠ ʪʠʧʘʤʠ ʜʘʥʥʳʭ, ʦʧʨʝʜʝʣʸʥʥʳʤʠ 

ʚ ʢʦʥʢʨʝʪʥʦʤ ʗʇ. 

ɺ C++ ʨʘʟʣʠʯʘʶʪ ʪʨʠ ʚʠʜʘ ʫʢʘʟʘʪʝʣʝʡ: 

1. ʋʢʘʟʘʪʝʣʠ ʥʘ ʦʙʲʝʢʪ. ʋʢʘʟʘʪʝʣʴ ʵʪʦʛʦ ʚʠʜʘ ʩʦʜʝʨʞʠʪ ʘʜʨʝʩ 

ʜʠʥʘʤʠʯʝʩʢʦʡ ʧʘʤʷʪʠ, ʚ ʢʦʪʦʨʦʡ ʭʨʘʥʷʪʩʷ ʜʘʥʥʳʝ ʦʧʨʝʜʝʣʸʥʥʦʛʦ 

ʪʠʧʘ (ʧʨʦʩʪʦʛʦ ʠʣʠ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʦʛʦ; ʢʨʦʤʝ ʩʩʳʣʦʯʥʦʛʦ, 

ʦʧʨʝʜʝʣʸʥʥʦʛʦ ʚ ʷʟʳʢʝ ʉ/ʉ++ ʢʘʢ &, ʠ ʙʠʪʦʚʦʛʦ ʧʦʣʷ).  
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ɿʘʧʠʩʳʚʘʝʪʩʷ ʫʢʘʟʘʪʝʣʴ ʥʘ ʦʙʲʝʢʪ ʧʦ ʩʣʝʜʫʶʱʝʤʫ ʰʘʙʣʦʥʫ: 

<ʪʠʧ> *<ʠʤ>̫; 

2. ʋʢʘʟʘʪʝʣʠ ʥʘ ʬʫʥʢʮʠʶ. ɼʘʥʥʳʡ ʫʢʘʟʘʪʝʣʴ ʭʨʘʥʠʪ ʘʜʨʝʩ ʚ CS, 

ʧʦ ʢʦʪʦʨʦʤʫ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʠʩʧʦʣʥʷʝʤʳʡ ʢʦʜ ʬʫʥʢʮʠʠ. ʋʢʘʟʘʪʝʣʠ ʥʘ 

ʬʫʥʢʮʠʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʢʦʩʚʝʥʥʦʛʦ ʚʳʟʦʚʘ ʬʫʥʢʮʠʠ, ʥʝ ʯʝʨʝʟ ʝʝ 

ʠʤʷ, ʘ ʯʝʨʝʟ ʦʙʨʘʱʝʥʠʝ ʢ ʧʝʨʝʤʝʥʥʦʡ, ʭʨʘʥʷʱʝʡ ʝʝ ʘʜʨʝʩ. ʂʨʦʤʝ 

ʪʦʛʦ, ʩ ʧʦʤʦʱʴʶ ʫʢʘʟʘʪʝʣʷ ʤʦʞʥʦ ʧʝʨʝʜʘʪʴ ʠʤʷ ʬʫʥʢʮʠʠ ʚ ʜʨʫʛʫʶ 

ʬʫʥʢʮʠʶ ʚ ʢʘʯʝʩʪʚʝ ʧʘʨʘʤʝʪʨʘ. ʋʢʘʟʘʪʝʣʴ ʬʫʥʢʮʠʠ ʠʤʝʝʪ ʪʠʧ 

çʫʢʘʟʘʪʝʣʴ ʬʫʥʢʮʠʠ, ʚʦʟʚʨʘʱʘʶʱʝʡ ʟʥʘʯʝʥʠʝ ʟʘʜʘʥʥʦʛʦ ʪʠʧʘ ʠ 

ʠʤʝʶʱʝʡ ʘʨʛʫʤʝʥʪʳ ʟʘʜʘʥʥʦʛʦ ʪʠʧʘè[7]. 

ɿʘʧʠʩʳʚʘʝʪʩʷ ʫʢʘʟʘʪʝʣʴ ʥʘ ʬʫʥʢʮʠʶ ʧʦ ʩʣʝʜʫʶʱʝʤʫ ʰʘʙʣʦʥʫ: 

<ʪʠʧ> (*<ʠʤʷ ʬʫʥʢʮʠʠ>)( ʩʧʠʩʦʢ ʪʠʧʦʚ ʘʨʛʫʤʝʥʪʦʚ); 

ʅʘʧʨʠʤʝʨ, ʩʦʟʜʘʥʠʝ ʫʢʘʟʘʪʝʣʷ bool (* fun1) (float, float); - ʟʘʜʘʝʪ 

ʫʢʘʟʘʪʝʣʴ ʩ ʠʤʝʥʝʤ fun1 ʥʘ ʬʫʥʢʮʠʶ, ʚʦʟʚʨʘʱʘʶʱʫʶ ʟʥʘʯʝʥʠʝ ʪʠʧʘ 

bool ʠ ʠʤʝʶʱʫʶ ʜʚʘ ʘʨʛʫʤʝʥʪʘ ʪʠʧʘ float. 

3. ʋʢʘʟʘʪʝʣʠ ʥʘ void. ʕʪʠ ʫʢʘʟʘʪʝʣʠ ʧʨʠʤʝʥʷʪʁʩʷ ʚ ʪʝʭ 

ʩʣʫʯʘʷʭ, ʢʦʛʜʘ ʢʦʥʢʨʝʪʥʳʡ ʪʠʧ ʦʙʲʝʢʪʘ (ʘʜʨʝʩ ʢʦʪʦʨʦʛʦ ʪʨʝʙʫʝʪʩʷ 

ʭʨʘʥʠʪʴ), ʥʝ ʦʧʨʝʜʝʣʝʥ. ʊʘʢʦʡ ʩʣʫʯʘʡ ʚʦʟʤʦʞʝʥ, ʥʘʧʨʠʤʝʨ, ʢʦʛʜʘ ʚ 

ʦʜʥʦʡ ʠ ʪʦʡ ʞʝ ʧʝʨʝʤʝʥʥʦʡ ʚ ʨʘʟʥʳʝ ʤʦʤʝʥʪʳ ʚʨʝʤʝʥʠ ʪʨʝʙʫʝʪʩʷ 

ʭʨʘʥʠʪʴ ʘʜʨʝʩʘ ʦʙʲʝʢʪʦʚ ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ. ʋʢʘʟʘʪʝʣʶ ʥʘ void ʤʦʞʥʦ 

ʧʨʠʩʚʦʠʪʴ ʟʥʘʯʝʥʠʝ ʫʢʘʟʘʪʝʣʷ ʣʶʙʦʛʦ ʪʠʧʘ, ʘ ʪʘʢʞʝ ʩʨʘʚʥʠʚʘʪʴ ʝʛʦ ʩ 

ʣʶʙʳʤʠ ʫʢʘʟʘʪʝʣʷʤʠ. ɽʜʠʥʩʪʚʝʥʥʳʤ ʫʩʣʦʚʠʝʤ ʷʚʣʷʝʪʩʷ 

ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʝʛʦ ʢ ʢʘʢʦʤʫ-ʣʠʙʦ ʪʠʧʫ ʷʚʥʳʤ ʦʙʨʘʟʦʤ, ʜʦ 

ʚʳʧʦʣʥʝʥʠʷ ʜʝʡʩʪʚʠʡ ʩ ʦʙʣʘʩʪʴʶ ʧʘʤʷʪʠ, ʥʘ ʢʦʪʦʨʫʶ ʦʥ ʩʩʳʣʘʝʪʩʷ 

[4]. 

ʇʨʠʤʝʨʳ ʫʢʘʟʘʪʝʣʝʡ ʚ ʢʦʜʘʭ ʉ/ʉ++ ʥʘ ʨʘʟʣʠʯʥʳʝ ʦʙʲʝʢʪʳ: 

int a;   // ʮʝʣʘʷ ʧʝʨʝʤʝʥʥʘʷ 

int  *pa;   // ʫʢʘʟʘʪʝʣʴ ʥʘ ʮʝʣʫʶ ʧʝʨʝʤʝʥʥʫʶ 

const int ca = 1; // ʮʝʣʘʷ ʢʦʥʩʪʘʥʪʘ 

const int *pca;  // ʫʢʘʟʘʪʝʣʴ ʥʘ ʮʝʣʫʶ ʢʦʥʩʪʘʥʪʫ 

int *const ʩʨ = &a; // ʫʢʘʟʘʪʝʣʴ-ʢʦʥʩʪʘʥʪʘ ʥʘ ʮʝʣʫʶ ʧʝʨʝʤʝʥʥʫʶ 

const int *const ʩc = & ca; // ʫʢʘʟʘʪʝʣʴ-ʢʦʥʩʪʘʥʪʘ ʥʘ ʮʝʣʫʶ 

ʢʦʥʩʪʘʥʪʫ. 

ɺ C/ʉ++ ʜʣʷ ʚʳʜʝʣʝʥʠʷ (ʦʩʚʦʙʦʞʜʝʥʠʷ) ʧʘʤʷʪʠ ʧʦʜ 

ʜʠʥʘʤʠʯʝʩʢʠʝ ʧʝʨʝʤʝʥʥʳʝ ʚ ʢʫʯʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʚʘ ʩʧʦʩʦʙʘ: ʩ 

ʧʦʤʦʱʴʶ ʜʠʨʝʢʪʠʚ(ʦʧʝʨʘʮʠʡ) new ʠ delete; ʩ ʧʦʤʦʱʴʶ ʬʫʥʢʮʠʡ 

mallʦʩ /calloc ʠ free (ʚ ʩʪʠʣʝ ʉʠ). 
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ɼʠʨʝʢʪʠʚʘ new ʧʦʟʚʦʣʷʝʪ ʚʳʜʝʣʠʪʴ ʠ ʩʜʝʣʘʪʴ ʜʦʩʪʫʧʥʳʤ 

ʩʚʦʙʦʜʥʳʡ ʫʯʘʩʪʦʢ, ʨʘʟʤʝʨʳ ʢʦʪʦʨʦʛʦ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʪʠʧʫ ʜʘʥʥʳʭ, 

ʦʧʨʝʜʝʣʷʝʤʦʤʫ ʠʤʝʥʝʤ ʪʠʧʘ: new <ʠʤʷ ʪʠʧʘ> [<ʠʥʠʮʠʘʣʠʟʘʪʦʨ>]; 

ɺ ʚʳʜʝʣʝʥʥʳʡ ʫʯʘʩʪʦʢ ʟʘʥʦʩʠʪʩʷ ʟʥʘʯʝʥʠʝ, ʦʧʨʝʜʝʣʷʝʤʦʝ 

ʠʥʠʮʠʘʣʠʟʘʪʦʨʦʤ, ʢʦʪʦʨʳʡ ʥʝ ʷʚʣʷʝʪʩʷ ʦʙʷʟʘʪʝʣʴʥʳʤ ʵʣʝʤʝʥʪʦʤ. ɺ 

ʩʣʫʯʘʝ ʫʩʧʝʰʥʦʛʦ ʚʳʧʦʣʥʝʥʠʷ, new ʚʦʟʚʨʘʱʘʝʪ ʘʜʨʝʩ ʥʘʯʘʣʘ 

ʚʳʜʝʣʝʥʥʦʛʦ ʫʯʘʩʪʢʘ ʧʘʤʷʪʠ; ʦʪʩʫʪʩʪʚʠʝ ʥʫʞʥʦʛʦ ʫʯʘʩʪʢʘ ʚ 

ʩʚʦʙʦʜʥʦ ʘʜʨʝʩʫʝʤʦʡ ʧʘʤʷʪʠ, ʧʨʠʚʦʜʠʪ ʢ ʚʦʟʚʨʘʪʫ ʜʠʨʝʢʪʠʚʦʡ new 

ʥʫʣʝʚʦʛʦ ʟʥʘʯʝʥʠʷ ʘʜʨʝʩʘ (NULL). 

ɺ ʮʝʣʦʤ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʫʢʘʟʘʪʝʣʷ ʠ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ 

ʦʧʝʨʘʮʠʠ ʚʳʛʣʷʜʠʪ ʩʦʛʣʘʩʥʦ ʰʘʙʣʦʥʫ: 

<ʫʢʘʟʘʪʝʣʴ> = new <ʠʤʷ ʪʠʧʘ> [<ʠʥʠʮʠʘʣʠʟʘʪʦʨ>]; 

ʀ ʤʦʞʝʪ ʙʳʪʴ ʟʘʧʠʩʘʥʦ ʚ ʢʦʜʘʭ  ʉ++ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 

double *p;    //ʦʙʲʷʚʣʝʥʠʝ ʧʝʨʝʤʝʥʥʦʡ 

p=new double;  //ʚr ʜʝʣʝʥʠʝ ʧʘʤʷʪʠ ʜʣʷ ʧʝʨʝʤʝʥʥʦʡ 

*p = 0.252525;  //ʧʨʠʩʚʘʠʚʘʥʠʝ ʟʥʘʯʝʥʠʷ 

ɺ ʢʘʯʝʩʪʚʝ ʪʠʧʘ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ, ʥʘʧʨʠʤʝʨ, ʩʪʘʥʜʘʨʪʥʳʝ 

ʪʠʧʳ int, long, float, double, char, ʪʘʢ ʠ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʝ ʤʘʩʩʠʚʳ, 

ʟʘʧʠʩʠ, ʤʥʦʞʝʩʪʚʘ, ʠ ʜʨ. ɺ ʢʘʯʝʩʪʚʝ ʠʤʝʥʠ ʪʠʧʘ ʚ ʦʧʝʨʘʮʠʠ new 

ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥ ʤʘʩʩʠʚ: 

int *r; 

r = new int[5] ;, 

ʛʜʝ ʙʫʜʝʪ ʚʳʜʝʣʝʥʦ 20 ʙʘʡʪ ʧʘʤʷʪʠ ʜʣʷ ʤʘʩʩʠʚʘ ʚ 5 ʵʣʝʤʝʥʪʦʚ ʪʠʧʘ 

int, ʝʩʣʠ ʜʣʷ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʚ ʩʠʩʪʝʤʝ ʮʝʣʦʛʦ ʩʪʘʥʜʘʨʪʥʦʛʦ ʪʠʧʘ 

ʠʩʧʦʣʴʟʫʝʪʩʷ 4 ʙʘʡʪʘ. ʇʨʠʯʸʤ, ʨʘʟʤʝʨ ʤʘʩʩʠʚʘ ʦʙʷʟʘʪʝʣʴʥʦ ʜʦʣʞʝʥ 

ʙʳʪʴ ʦʧʨʝʜʝʣʸʥ ʜʦ ʚʳʟʦʚʘ ʦʧʝʨʘʮʠʠ ʚʳʜʝʣʝʥʠʷ ʧʘʤʷʪʠ. 

ɺ ʩʣʫʯʘʝ int *n = new int; ʜʠʨʝʢʪʠʚʘ new ʚʳʧʦʣʥʷʝʪ ʚʳʜʝʣʝʥʠʝ 

ʜʦʩʪʘʪʦʯʥʦʛʦ ʜʣʷ ʨʘʟʤʝʱʝʥʠʷ ʚʝʣʠʯʠʥʳ ʪʠʧʘ int ʫʯʘʩʪʢʘ 

ʜʠʥʘʤʠʯʝʩʢʦʡ ʧʘʤʷʪʠ ʠ ʟʘʧʠʩʳʚʘʝʪ ʘʜʨʝʩ ʥʘʯʘʣʘ ʵʪʦʛʦ ʫʯʘʩʪʢʘ ʚ 

ʧʝʨʝʤʝʥʥʫʶ n; ʢʨʦʤʝ ʪʦʛʦ, ʧʘʤʷʪʴ ʧʦʜ ʩʘʤ ʫʢʘʟʘʪʝʣʴ ʚʳʜʝʣʷʝʪʩʷ ʚʦ 

ʚʨʝʤʷ ʢʦʤʧʠʣʷʮʠʠ, ʘ ʧʘʤʷʪʴ ʧʦʜ ʧʝʨʝʤʝʥʥʳʝ, ʘʜʨʝʩ ʥʘʯʘʣʘ ʢʦʪʦʨʳʭ 

ʭʨʘʥʠʪʩʷ ʚ ʫʢʘʟʘʪʝʣʝ, ʙʫʜʝʪ ʚʳʜʝʣʝʥʘ ʚʦ ʚʨʝʤʷ ʚʳʧʦʣʥʝʥʠʷ ʢʦʜʘ. 

ʏʪʦʙʳ ʦʩʚʦʙʦʜʠʪʴ ʚʳʜʝʣʝʥʥʫʶ new ʜʠʥʘʤʠʯʝʩʢʫʶ ʧʘʤʷʪʴ, 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʦʧʝʨʘʮʠʷ delete <ʫʢʘʟʘʪʝʣʴ>. ʅʘʧʨʠʤʝʨ, ʜʣʷ 

ʚʳʰʝʫʢʘʟʘʥʥʦʡ ʧʝʨʝʤʝʥʥʦʡ int *n = new int ʵʪʦ ʙʫʜʝʪ ʪʘʢ: 

delete n; 

ɼʣʷ ʦʩʚʦʙʦʞʜʝʥʠʷ ʧʘʤʷʪʠ, ʚʳʜʝʣʝʥʥʦʡ ʜʣʷ ʤʘʩʩʠʚʘ r = new 

int[5]; ʥʝʦʙʭʦʜʠʤʦ ʫʢʘʟʘʪʴ ʩʣʝʜʫʶʱʝʝ ʚʳʨʘʞʝʥʠʝ delete []  r; 
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ʋʢʘʟʘʪʝʣʠ ʥʘʜʦ ʦʙʷʟʘʪʝʣʴʥʦ ʠʥʠʮʠʘʣʠʟʠʨʦʚʘʪʴ. ʉʫʱʝʩʪʚʫʶʪ 

ʩʣʝʜʫʶʱʠʝ ʩʧʦʩʦʙʳ: 

1. ʇʨʠʩʚʘʠʚʘʥʠʝ ʫʢʘʟʘʪʝʣʶ ʘʜʨʝʩʘ ʦʜʥʦʪʠʧʥʦʡ ʧʝʨʝʤʝʥʥʦʡ. 

int *p, a, b[10];  

p = &a; 

int *pm = b; 

2. ʇʨʠʩʚʘʠʚʘʥʠʝ ʫʢʘʟʘʪʝʣʶ ʧʫʩʪʦʛʦ ʟʥʘʯʝʥʠʷ NULL. 

int *pm = NULL; 

int *p = 0; 

3. ʇʨʠʩʚʘʠʚʘʥʠʝ ʫʢʘʟʘʪʝʣʶ ʘʜʨʝʩʘ ʚʳʜʝʣʝʥʥʦʡ ʜʠʥʘʤʠʯʝʩʢʦʡ 

ʧʘʤʷʪʠ ʩ ʧʦʤʦʱʴʶ ʬʫʥʢʮʠʡ new ʠ mallʦʩ. 

int *a = new int; 

int *m = new int(20); 

int *n = new int[20]; 

int *k = (int*)mallʦʩ(sizeof(int)); 

ʆʧʝʨʘʮʠʶ ʚʳʜʝʣʝʥʠʷ ʧʘʤʷʪʠ ʩ ʧʦʤʦʱʴʶ new ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʝʝ, ʯʝʤ ʩ ʧʦʤʦʱʴʶ mallʦʩ, ʪʘʢ ʢʘʢ ʧʨʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ new ʥʝ ʥʘʜʦ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʨʘʟʤʝʨ ʚʳʜʝʣʷʝʤʦʡ 

ʧʘʤʷʪʠ ʠ ʠʩʧʦʣʴʟʦʚʘʪʴ sizeof (ʨʘʟʤʝʨ ʦʙʲʝʢʪʘ ʠʣʠ ʪʠʧʘ), ʵʪʦ 

ʧʨʦʠʩʭʦʜʠʪ ʘʚʪʦʤʘʪʠʯʝʩʢʠ. 

4. ɺ ʫʢʘʟʘʪʝʣʴ ʤʦʞʥʦ ʚʚʦʜʠʪʴ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʢʦʥʢʨʝʪʥʳʝ 

ʜʘʥʥʳʝ ʘʜʨʝʩʘ ʩ ʢʣʘʚʠʘʪʫʨʳ, ʠʩʧʦʣʴʟʫʷ ʜʠʨʝʢʪʠʚʫ ʬʦʨʤʘʪʥʦʛʦ ʚʚʦʜʘ 

(ʭʘʨʘʢʪʝʨʥʫʶ ʜʣʷ ʗʇ ʉʠ) scanf() ʩʦ ʩʧʝʮʠʬʠʢʘʮʠʝʡ %p. 

ʋʢʘʟʘʪʝʣʠ ʵʪʦ ʦʩʦʙʳʝ ʧʝʨʝʤʝʥʥʳʝ, ʩ ʥʠʤʠ ʤʦʞʥʦ ʚʳʧʦʣʥʷʪʴ 

ʩʣʝʜʫʶʱʠʝ ʦʧʝʨʘʮʠʠ: 

½ ʨʘʟʘʜʨʝʩʘʮʠʷ ʠʣʠ ʢʦʩʚʝʥʥʦʝ ʦʙʨʘʱʝʥʠʝ ʢ ʦʙʲʝʢʪʫ (*); 

½ ʧʨʠʩʚʘʠʚʘʥʠʝ; 

½ ʩʣʦʞʝʥʠʝ ʩ ʢʦʥʩʪʘʥʪʦʡ; 

½ ʚʳʯʠʪʘʥʠʝ; 

½ ʠʥʢʨʝʤʝʥʪ (++), ʜʝʢʨʝʤʝʥʪ (- -); 

½ ʩʨʘʚʥʝʥʠʝ; 

½ ʧʨʠʚʝʜʝʥʠʝ ʪʠʧʦʚ. 

ʇʨʠ ʨʘʙʦʪʝ ʩ ʫʢʘʟʘʪʝʣʷʤʠ ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʦʧʝʨʘʮʠʷ 

ʧʦʣʫʯʝʥʠʷ ʘʜʨʝʩʘ (& - ʦʧʝʨʘʪʦʨ ʩʩʳʣʢʘ). ʉʩʳʣʢʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

ʩʠʥʦʥʠʤ ʠʤʝʥʠ, ʢʦʪʦʨʳʡ ʙʳʣ ʫʢʘʟʘʥ ʧʨʠ ʠʥʠʮʠʘʣʠʟʘʮʠʠ ʩʩʳʣʢʠ. 

ɽʩʣʠ ʤʳ ʠʟʤʝʥʷʝʤ ʩʩʳʣʢʫ, ʪʦ ʟʥʘʯʠʪ ʠʟʤʝʥʷʝʪʩʷ ʠ ʧʝʨʝʤʝʥʥʘʷ, ʥʘ 
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ʢʦʪʦʨʫʶ ʦʥʘ ʩʩʳʣʘʝʪʩʷ. ʆʙʱʠʡ ʬʦʨʤʘʪ ʟʘʧʠʩʠ ʩʩʳʣʢʠ: 

<ʪʠʧ>&<ʠʤ>̫;  

ʅʘʧʨʠʤʝʨ: 

int a; 

int &sa = a; 

const char &b = ' \t' ; 

ɺ ʷʟʳʢʝ ʉ/ʉ++ ʠʤʷ ʤʘʩʩʠʚʘ ʷʚʣʷʝʪʩʷ ʫʢʘʟʘʪʝʣʝʤ ʥʘ ʧʝʨʚʳʡ 

ʵʣʝʤʝʥʪ. ʅʘʧʨʠʤʝʨ, ʝʩʣʠ ʦʧʨʝʜʝʣʝʥ ʤʘʩʩʠʚ int a[n], ʪʦ ʚ ʧʝʨʝʤʝʥʥʦʡ 

a ʩʦʜʝʨʞʠʪʩʷ ʘʜʨʝʩ ʧʝʨʚʦʛʦ ʵʣʝʤʝʥʪʘ ʤʘʩʩʠʚʘ ʠ ʟʥʘʯʝʥʠʝ 

ʧʝʨʝʤʝʥʥʦʡ a ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʤʦʞʥʦ ʧʨʠʩʚʘʠʚʘʪʴ ʫʢʘʟʘʪʝʣʶ ʪʦʛʦ ʞʝ 

ʪʠʧʘ. ɽʩʣʠ ʞʝ ʟʘʜʘʥ ʜʚʫʤʝʨʥʳʡ ʤʘʩʩʠʚ, ʥʘʧʨʠʤʝʨ, a[n][m], ʪʦ ʜʣʷ 

ʥʝʛʦ ʦʧʨʝʜʝʣʝʥ ʤʘʩʩʠʚ ʫʢʘʟʘʪʝʣʝʡ a[n]. ɺ i-ʤ ʵʣʝʤʝʥʪʝ ʤʘʩʩʠʚʘ a[i]  

ʩʦʜʝʨʞʠʪʩʷ ʘʜʨʝʩ ʧʝʨʚʦʛʦ ʵʣʝʤʝʥʪʘ i-ʡ ʩʪʨʦʢʠ. ɺ ʧʝʨʝʤʝʥʥʦʡ a 

ʩʦʜʝʨʞʠʪʩʷ ʘʜʨʝʩ ʧʝʨʚʦʛʦ ʵʣʝʤʝʥʪʘ ʤʘʩʩʠʚʘ, ʪʦʛʜʘ ʩʧʨʘʚʝʜʣʠʚʦ 

ʫʪʚʝʨʞʜʝʥʠʝ, ʯʪʦ ʩʩʳʣʢʘ &a[0][0]  ɻ ʢʚʠʚʘʣʝʥʪʥʘ a. 

2. ʄʝʪʦʜʠʯʝʩʢʠʝ ʫʢʘʟʘʥʠʷ 

1. ɺʘʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʫʢʘʟʘʪʝʣʴ (ʘ ʝʤʫ ʩʦʧʫʪʩʪʚʫʝʪ ʩʠʤʚʦʣ 

çʟʚʸʟʜʦʯʢʘè - *)  ʦʪʥʦʩʠʪʩʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʢ ʠʤʝʥʠ ʧʝʨʝʤʝʥʥʦʡ ʠʣʠ 

ʢʦʥʩʪʘʥʪʳ(ʚ ʦʙʱʝʤ ʚʠʜʝ ï ʦʙʲʝʢʪʘ), ʧʦʵʪʦʤʫ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ 

ʦʙʲʷʚʠʪʴ ʥʝʩʢʦʣʴʢʦ ʫʢʘʟʘʪʝʣʝʡ, ʪʨʝʙʫʝʪʩʷ ʩʪʘʚʠʪʴ ç*èʧʝʨʝʜ ʠʤʝʥʝʤ 

ʢʘʞʜʦʛʦ ʦʙʲʝʢʪʘ: int *a, x, *y; ɺʳʧʦʣʥʠʪʝ ʟʘʜʘʥʠʝ ʧʝʨʝʤʝʥʥʳʭ ʠ 

ʫʢʘʟʘʪʝʣʝʡ ʨʘʟʣʠʯʥʦʛʦ ʪʠʧʘ. 

2. ʇʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʫʢʘʟʘʪʝʣʷ ʥʘʜʦ ʩʪʨʝʤʠʪʴʩʷ ʚʳʧʦʣʥʠʪʴ 

ʝʛʦ ʠʥʠʮʠʘʣʠʟʘʮʠʶ, ʪʦ ʝʩʪʴ ʧʨʠʩʚʦʝʥʠʝ ʥʘʯʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ. 

ʅʝʧʨʝʜʥʘʤʝʨʝʥʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʥʝʠʥʠʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ 

ʫʢʘʟʘʪʝʣʝʡ ð ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʡ ʠʩʪʦʯʥʠʢ ʦʰʠʙʦʢ ʚ ʧʨʦʛʨʘʤʤʘʭ. 

ʀʥʠʮʠʘʣʠʟʘʪʦʨ ʟʘʧʠʩʳʚʘʝʪʩʷ ʧʦʩʣʝ ʠʤʝʥʠ ʫʢʘʟʘʪʝʣʷ ʣʠʙʦ ʚ ʢʨʫʛʣʳʭ 

ʩʢʦʙʢʘʭ, ʣʠʙʦ ʧʦʩʣʝ ʟʥʘʢʘ ʨʘʚʝʥʩʪʚʘ. ʀʥʠʮʠʘʣʠʟʠʨʫʡʪʝ ʧʝʨʝʤʝʥʥʳʝ 

ʠʟ ʧ.1. 

3. ɺʳʧʦʣʥʠʪʝ ʧʨʠʤʝʨ 4.1 ʧʨʦʛʨʘʤʤʥʦʛʦ ʢʦʜ ʩ ʫʢʘʟʘʪʝʣʷʤʠ ʠ 

ʦʙʲʷʩʥʠʪʝ ʧʦʣʫʯʝʥʥʳʡ ʨʝʟʫʣʴʪʘʪ. 

 

ʇʨʠʤʝʨ 4.1  ʀʩʩʣʝʜʦʚʘʥʠʝ ʫʢʘʟʘʪʝʣʝʡ. 

void main() 

 {  

  setlocale(LC_ALL, "rus"); 

  int* pa, * pb; 
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  pa = new int; 

  *pa = 2; 

  pb = pa; 

  cout << *pa << "  " << *pb << "\n"; 

  cout << pa << "  " << pb << "\n"; 

  pb = new int; 

  *pb = 8; 

  cout << *pa << "  " << *pb << "\n"; 

  delete pa; 

  pa = pb; 

  cout << *pa << "  " << *pb << "\n"; 

  delete pa; 

  system("pause"); 

  }  

4. ɼʠʥʘʤʠʯʝʩʢʠʝ ʤʘʩʩʠʚʳ ʩʦʟʜʘʶʪʩʷ ʚ ʧʘʤʷʪʠ ʩ ʧʦʤʦʱʴʶ 

ʫʢʘʟʘʪʝʣʷ ʠ ʦʧʝʨʘʮʠʠ new, ʧʨʠ ʵʪʦʤ, ʫʢʘʟʘʪʝʣʴ ʚʩʝʛʜʘ ʟʘʜʘʸʪ ʘʜʨʝʩ 

ʧʝʨʚʦʛʦ ʵʣʝʤʝʥʪʘ, ʩ ʢʦʪʦʨʦʛʦ ʥʘʯʥʸʪʩʷ çʧʦʩʪʨʦʝʥʠʝè ʤʘʩʩʠʚʘ, ʘ ʧʦ 

ʦʧʝʨʘʮʠʠ new ʚʳʜʝʣʷʝʪʩ ̫ ʥʝʦʙʭʦʜʠʤʦʝ ʢʦʣʠʯʝʩʪʚʦ ʥʝʧʨʝʨʳʚʥʦʡ 

ʦʙʣʘʩʪʠ ʧʘʤʷʪʠ ʜʣʷ ʨʘʟʤʝʱʝʥʠʷ ʚʩʝʭ ʵʣʝʤʝʥʪʦʚ ʤʘʩʩʠʚʘ ʚʦ ʚʨʝʤʷ 

ʚʳʧʦʣʥʝʥʠʷ ʧʨʦʛʨʘʤʤʥʦʛʦ ʢʦʜʘ. ʅʘʧʨʠʤʝʨ, ʜʣʷ ʦʜʥʦʤʝʨʥʦʛʦ 

ʤʘʩʩʠʚʘ ʠʟ ʧʷʪʠ ʵʣʝʤʝʥʪʦʚ ʚʝʱʝʩʪʚʝʥʥʦʛʦ ʪʠʧʘ: float*a=new float[5]; 

ʠʣʠ ʜʣʷ ʤʥʦʛʦʤʝʨʥʦʛʦ ʤʘʩʩʠʚʘ ʨʘʟʤʝʨʘ N=3(ʩʪʨʦʢʠ) ʠ 

M=5(ʩʪʦʣʙʮʦʚ): float *a = new float[N*M] ; 

5. ɸʣʴʪʝʨʥʘʪʠʚʥʳʡ ʩʧʦʩʦʙ ʩʦʟʜʘʥʠʷ ʜʠʥʘʤʠʯʝʩʢʦʛʦ 

ʤʘʩʩʠʚʘ, ʦʧʠʨʘʷʩʴ ʥʘ  ð ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʬʫʥʢʮʠʠ mallʦʩ ʙʠʙʣʠʦʪʝʢʠ 

ʉʠ: int n = 10; float *q = (float *) malloc(n * sizeof(float)); ɼʦʙʘʚʴʪʝ ʚ 

ʧʨʦʛʨʘʤʤʥʳʡ ʢʦʜ ʚʳʨʘʞʝʥʠʷ ʜʣʷ ʟʘʜʘʥʠʷ ʜʠʥʘʤʠʯʝʩʢʠʭ ʤʘʩʩʠʚʦʚ 

ʨʘʟʥʦʡ ʨʘʟʤʝʨʥʦʩʪʠ ʠ ʨʘʟʥʳʤʠ ʩʧʦʩʦʙʘʤʠ. 

6. ʇʨʝʠʤʫʱʝʩʪʚʦ ʜʠʥʘʤʠʯʝʩʢʠʭ ʤʘʩʩʠʚʦʚ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ 

ʦʙʲʝʤ ʧʘʤʷʪʠ, ʚʳʜʝʣʷʝʤʦʡ ʧʦʜ ʤʘʩʩʠʚ ʚʘʨʴʠʨʫʝʪʩʷ ʚʦ ʚʨʝʤʷ 

ʚʳʧʦʣʥʝʥʠʷ ʧʨʦʛʨʘʤʤʳ, ʘ ʥʝ ʬʠʢʩʠʨʫʝʪʩʷ ʥʘ ʵʪʘʧʝ ʢʦʤʧʠʣʷʮʠʠ 

ʟʘʜʘʥʠʝʤ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʨʘʟʤʝʨʘ ʤʘʩʩʠʚʘ. ɼʦʩʪʫʧ ʢ ʵʣʝʤʝʥʪʘʤ 

ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʤʘʩʩʠʚʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʘʥʘʣʦʛʠʯʥʦ ʩʪʘʪʠʯʝʩʢʠʤ 

ʤʘʩʩʠʚʘʤ ï ʧʦ ʠʥʜʝʢʩʫ: ʨ[i]  ʠʣʠ *(ʨ+i), ʦʙʨʘʱʝʥʠʝ ʢ iïʤʫ ʵʣʝʤʝʥʪʫ 

ʦʜʥʦʤʝʨʥʦʛʦ ʤʘʩʩʠʚʘ p. ɼʦʩʪʫʧ ʢ p(i,j)ïʤʫ ʵʣʝʤʝʥʪʫ ʜʚʫʤʝʨʥʦʛʦ 

ʤʘʩʩʠʚʘ ʤʦʞʥʦ ʦʩʫʱʝʩʪʚʠʪʴ ʦʙʨʘʱʝʥʠʝʤ: ʨ[i][j ], ʠʣʠ ʜʨʫʛʠʤʠ 

ʩʧʦʩʦʙʘʤʠ: *(  ʨ [i]+j)  ʠʣʠ *(*(  ʨ +i)+j) . ɺʳʧʦʣʥʠʪʝ ʨʘʟʣʠʯʥʳʝ 

ʦʙʨʘʱʝʥʠʷ ʢ ʵʣʝʤʝʥʪʘʤ ʜʠʥʘʤʠʯʝʩʢʠʭ ʤʘʩʩʠʚʦʚ ʚ ʦʪʣʘʞʠʚʘʝʤʦʤ 
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ʢʦʜʝ. ɺ ʢʦʥʮʝ ʨʘʙʦʪʳ ʩ ʤʘʩʩʠʚʘʤʠ, ʦʩʚʦʙʦʜʠʪʝ ʧʘʤʷʪʴ ʠʟ-ʧʦʜ ʜʘʥʥʳʭ 

ʩʪʨʫʢʪʫʨ. 

7. ʇʨʘʚʠʣʴʥʝʝ ʚʩʝʛʦ, ʨʝʟʝʨʚʠʨʦʚʘʪʴ ʧʘʤʷʪ ɹ ʧʦʜ 

ʤʥʦʛʦʤʝʨʥʳʝ ʤʘʩʩʠʚʳ ʚʦ ʚʨʝʤʷ ʚʳʧʦʣʥʝʥʠʷ ʧʨʦʛʨʘʤʤʳ ʩʣʝʜʫʶʱʠʤ 

ʩʧʦʩʦʙʦʤ: int n,m; int ** a; é a=new int*[ n];  for(int i=0;i<n;i++) 

a[ i] =new int[m];  ʀʩʧʦʣʴʟʫʡʪʝ ʜʘʥʥʳʡ ʩʧʦʩʦʙ, ʟʘʮʠʢʣʠʚ 

ʧʨʦʛʨʘʤʤʥʳʡ ʢʦʜ ʧʦ ʚʚʦʜʫ ʩ ʢʣʘʚʠʘʪʫʨʳ ʨʘʟʣʠʯʥʳʭ ʟʥʘʯʝʥʠʡ 

ʨʘʟʤʝʨʥʦʩʪʠ ʤʘʩʩʠʚʘ. ʇʨʦʠʟʚʝʜʠʪʝ ʪʝʩʪʠʨʦʚʘʥʠʝ ʠ ʦʪʣʘʜʢʫ, 

ʦʙʷʟʘʪʝʣʴʥʦ ʜʦʙʘʚʠʚ ʚ ʮʠʢʣ ʦʩʚʦʙʦʞʜʝʥʠʝ ʧʘʤʷʪʠ ʠʟ ʧʦʜ ʤʘʩʩʠʚʦʚ 

(ʧʨʠʤʝʨ 4.2-4.4). 

 

ʇʨʠʤʝʨ 4.2 ʈʝʘʣʠʟʘʮʠʷ ʜʠʥʘʤʠʯʝʩʢʠʭ ʤʘʩʩʠʚʦʚ 

int main() 

{  

  int n, m ; 

   float* b = new float[n]; 

   float* a = new float[n * m]; 

  for (int i = 0; i < n; i++) {//ʦʜʥʦʤʝʨʥʳʡ ʤʘʩʩʠʚ 

   b[i] = rand() % 100 - rand() % 100; 

    cout << b[i] << " "; 

   }  

   cout << endl; 

   for (int i = 0; i < n; i++) {//ɼʚʫʤʝʨʥʳʡ ʤʘʩʩʠʚ 

    for (int j = 0; j < m; j++) { 

     (a + i * m)[j] = rand() % 10 - rand() % 10; 

     cout << (a+i*m)[j] << "\t"; 

    }  

    cout << endl; 

   }  

  delete[] a; delete[] b; 

  //************************************  

system("pause"); 

  return 0; 

}  

 

ʇʨʠʤʝʨ 4.3 ʀʥʠʮʠʘʣʠʟʘʮʠʷ ʤʥʦʛʦʤʝʨʥʦʛʦ ʤʘʩʩʠʚʘ 

#include <iostream> 

using namespace std; 
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int main() 

{setlocale(LC_ALL, "RUS"); 

 int **a; 

 int n, m; 

 cout << "\n ɺʚʝʜʠʪʝ ʨʘʟʤʝʨʥʦʩʪʴ ʤʘʩʩʠʚʘ:" 

   << "\nʠʣʠ(Ctrl + z Enter) ï ʚʳʭʦʜ ʠʟ 

ʧʨʦʛʨʘʤʤʳ\n"; 

  cin >> n >> m; 

  while (!feof(stdin))// ʅʘʯʘʣʦ ʮʠʢʣʘ. ʎʠʢʣ ʚʳʧʦʣʥʷʝʪʩʷ 

ʜʦ ʪʝʭ ʧʦʨ, ʧʦʢʘ ʥʝ ʙʫʜʝʪ ʚʚʝʜʝʥ ʩʠʤʚʦʣ Ctrl + z. 

 {   a = new int *[n]; 

   for (int i = 0; i < n; i++) 

   a[i] = new int[m]; 

   //ɿʘʧʦʣʥʝʥʠʝ ʤʘʩʩʠʚʘ ʧʨʦʠʟʚʦʣʴʥʳʤʠ ʯʠʩʣʘʤʠ 

ʠʟ ʜʠʘʧʘʟʦʥʘ [-10;10] 

   for (int i = 0; i < n; i++) {   

    for (int j = 0; j < m; j++) { 

     a[i][j] = rand() % 10 - rand() % 10; 

     cout << a[i][j] << "\t"; 

    }  cout << endl; 

   }  

  for (int i = 0; i < n; i++) 

  //ʦʩʚʦʙʦʞʜʝʥʠʝ ʧʘʤʷʪʠ ʜʣʷ ʫʢʘʟʘʪʝʣʝʡ a[i] 

   delete a[i]; 

  //ʦʩʚʦʙʦʞʜʝʥʠʝ ʧʘʤʷʪʠ ʜʣʷ ʟʥʘʯʝʥʠʡ 

  delete[] a; 

  //************************************  

  cout << "\nɺʚʝʜʠʪʝ ʨʘʟʤʝʨʥʦʩʪʴ ʤʘʩʩʠʚʘ:" << "\n 

ʠʣʠ(Ctrl + z Enter) ï ʚʳʭʦʜ ʠʟ ʧʨʦʛʨʘʤʤʳ\n"; 

  cin >> n >> m;} 

//**********************************  

system("pause");   

 return 0; 

}  

 

ʇʨʠʤʝʨ 4.4 ʆʪʨʠʩʦʚʢʘ ʰʘʭʤʘʪʥʦʡ ʜʦʩʢʠ ʟʘʜʘʥʥʦʛʦ ʨʘʟʤʝʨʘ ʩ 

ʦʧʨʝʜʝʣʸʥʥʦʡ ʰʠʨʠʥʦʡ ʢʣʝʪʢʠ 

#include <iostream> 
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using namespace std; 

int main() 

{  

 setlocale(LC_ALL, "RUS"); 

 int  n, m, s, pr1,pr2,priz, k = 0, l = 0; 

 int **mas; 

// pr1,pr2,priz - ʠʥʜʠʢʘʪʦʨʳ "ʟʘʧʦʣʥʠʪʝʣʷ ʢʣʝʪʢʠ" 0 ʠʣʠ 1 

//mʭm - ʨʘʟʤʝʨ ʢʣʝʪʢʠ (ʚ ʧʦʟʠʮʠʷʭ) 

// sʭs - ʨʘʟʤʝʨ ʠʛʨʦʚʦʛʦ ʧʦʣʷ ʚ ʢʣʝʪʢʘʭ 

// nʭn -  ʨʘʟʤʝʨ ʠʛʨʦʚʦʛʦ ʧʦʣʷ ʚ ʧʦʟʠʮʠʷʭ ï ʚʩʧʦʤʦʛʘʪʝʣʴʥʘʷ 

ʧʝʨʝʤʝʥʥʘʷ 

//k, l -  ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʝ ʧʝʨʝʤʝʥʥʳʝ 

cout << "ɺʚʝʜʠʪʝ ʨʘʟʤʝʨ ʠʛʨʦʚʦʛʦ ʧʦʣʷ(ʚ ʢʣʝʪʢʘʭ) ʠ ʨʘʟʤʝʨ 

ʢʣʝʪʢʠ:\n" 

 << "\n(Ctrl + z Enter ï ʚʳʭʦʜ ʠʟ ʧʨʦʛʨʘʤʤʳ\n"; 

 cin >> s >> m; 

 while (!feof(stdin))// ʎʠʢʣ ʚʳʧʦʣʥʷʝʪʩʷ ʜʦ ʪʝʭ ʧʦʨ, 

    // ʧʦʢʘ ʥʝ ʙʫʜʝʪ ʚʚʝʜʝʥ ʩʠʤʚʦʣ Ctrl + z. 

 {n = s * m; 

 mas = new int* [n]; 

 for (int i = 0; i < n; i++) 

  mas[i] = new int[n]; 

cout << "\nʀʛʨʦʚʦʝ ʧʦʣʝ ʚ ʟʘʜʘʥʥʳʭ ʟʥʘʯʝʥʠʷʭ:\n"; 

  for (int i = 0;i < n; i++) { 

   if ((i) % m == 0) l = int(i / m); 

 //ʂʘʢ ʪʦʣʴʢʦ ʜʦʣʞʥʘ ʙʳʪʴ ʦʪʨʠʩʦʚʘʥʘ ʥʦʚʘʷ ʢʣʝʪʢʘ - 

//ʩʤʝʥʘ "ʟʘʧʦʣʥʠʪʝʣ"̫(0 ʠʣʠ 1) 

 if (((m * l) <= i) && ((l % 2) == 0)) pr1 = 1; 

  else pr1 = 0; 

  for (int j = 0;j < n;j++) { 

   if ((j) % m == 0) k = int(j / m); 

 //ʉʤʝʥʘ ʟʘʧʦʣʥʠʪʝʣʷ ʜʣʷ ʥʦʚʦʡ ʢʣʝʪʢʠ   

 if  (((m * k) <= j) && (( k % 2) == 0)) pr2 = 1; 

    else pr2 = 0; 

 /*ɸʥʘʣʠʟʠʨʫʝʤ ʩʣʦʠ ʧʦ ʚʝʨʪʠʢʘʣʠ(pr1) ʠ ʧʦ 

ʛʦʨʠʟʦʥʪʘʣʠ(pr2)*/ 

  if (pr1 == pr2) priz = 1; 

  else priz = 0; 
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  mas[i][j] = priz; 

   }  

  }  

// ʆʪʨʠʩʦʚʢʘ ʧʦʣʷ********************** *********  

  for (int i = 0;i < n; i++) {  

   for (int j = 0;j < n;j++) { 

    cout << " " << mas[i][j]; 

   }  

   cout << endl; 

  }  

  for (int i = 0;i < n; i++) 

 //ʦʩʚʦʙʦʞʜʝʥʠʝ ʧʘʤʷʪʠ ʜʣʷ ʢʘʞʜʦʛʦ ʫʢʘʟʘʪʝʣʷ - mas[i] 

   delete[] mas[i]; 

  //ʦʩʚʦʙʦʞʜʝʥʠʝ ʧʘʤʷʪʠ ʜʣʷ mas 

  delete[] mas; 

  //************************************  

cout << "ɺʚʝʜʠʪʝ ʨʘʟʤʝʨ ʠʛʨʦʚʦʛʦ ʧʦʣʷ(ʚ ʢʣʝʪʢʘʭ) ʠ ʨʘʟʤʝʨ 

ʢʣʝʪʢʠ:\n" 

 << "\n(Ctrl + z Enter ï ʚʳʭʦʜ ʠʟ ʧʨʦʛʨʘʤʤʳ\n"; 

  cin >> s >> m; 

 }  

 return 0; 

}  

ɼʘʥʥʳʡ ʘʣʛʦʨʠʪʤ ʤʦʞʥʦ ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ï ʧʦʧʨʦʙʫʡʪʝ ʵʪʦ 

ʩʜʝʣʘʪʴ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ. 

 

8. ʆʪʚʝʪʴʪʝ ʥʘ ʢʦʥʪʨʦʣʴʥʳʝ ʚʦʧʨʦʩʳ. 

9. ʉʦʩʪʘʚʴʪʝ ʦʪʯʸʪ ʧʦ ʧʨʘʢʪʠʯʝʩʢʦʡ ʨʘʙʦʪʝ. 

3. ɺʘʨʠʘʥʪʳ ʟʘʜʘʥʠʡ ʜʣʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʨʘʙʦʪʳ 

1. ɺʳʧʦʣʥʠʪʴ ʚʘʨʠʘʥʪʳ ʜʣʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʨʘʙʦʪʳ (ʧ.3) 

ʧʨʘʢʪʠʯʝʩʢʦʡ ʨʘʙʦʪʳ 3, ʠʩʧʦʣʴʟʫʷ ʜʠʥʘʤʠʯʝʩʢʦʝ ʚʳʜʝʣʝʥʠʝ ʧʘʤʷʪʠ 

ʧʦʜ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʡ ʪʠʧ ʜʘʥʥʳʭ ï ʤʘʩʩʠʚ. ʇʨʝʜʫʩʤʦʪʨʝʪʴ 

ʠʥʪʝʨʬʝʡʩ ʧʨʦʛʨʘʤʤʳ ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ ʪʝʩʪʠʨʦʚʘʥʠʷ ʢʦʜʘ ʜʣʷ 

ʨʘʟʣʠʯʥʳʭ ʟʥʘʯʝʥʠʡ ʨʘʟʤʝʨʥʦʩʪʠ ʤʘʩʩʠʚʘ, ʥʝ ʚʳʭʦʜʷ ʠʟ ʧʨʦʛʨʘʤʤʳ. 

2.  ɺʳʧʦʣʥʠʪʴ ʥʝʩʢʦʣʴʢʦ ʟʘʜʘʥʠʡ (2-3) ʩ ʟʘʤʝʥʦʡ ʜʚʫʤʝʨʥʳʭ 

ʤʘʩʩʠʚʦʚ ʥʘ ʪʨʝʭʤʝʨʥʳʝ. ɺʦ ʚʩʝʭ ʚʘʨʠʘʥʪʘʭ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʠʥʩʪʨʫʢʮʠʠ ʦʩʚʦʙʦʞʜʝʥʠʷ ʜʠʥʘʤʠʯʝʩʢʦʡ ʧʘʤʷʪʠ. 
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3. ʀʩʧʦʣʴʟʦʚʘʪʴ ʚ 2-3ʭ ʧʨʠʤʝʨʘʭ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʨʘʙʦʪʳ 

ʚʳʜʝʣʝʥʠʝ ʜʠʥʘʤʠʯʝʩʢʦʡ ʧʘʤʷʪʠ ʩʨʝʜʩʪʚʘʤʠ ʗʇ ɺʋ ʉʠ. 

4. ʊʨʝʙʦʚʘʥʠʷ ʢ ʦʬʦʨʤʣʝʥʠʶ ʦʪʯʸʪʘ 

ʆʪʯʸʪ ʧʦ ʧʨʘʢʪʠʯʝʩʢʦʡ ʨʘʙʦʪʝ ʜʦʣʞʝʥ ʚʢʣʶʯʘʪʴ ʩʣʝʜʫʶʱʠʝ 

ʨʘʟʜʝʣʳ. 

1. ʊʠʪʫʣʴʥʳʡ ʣʠʩʪ (ʇʨʠʣʦʞʝʥʠʝ ɸ).  

2. ʎʝʣʴ ʨʘʙʦʪʳ ʠ ʧʦʩʪʘʥʦʚʢʫ ʢʘʞʜʦʛʦ ʚʳʧʦʣʥʷʝʤʦʛʦ ʟʘʜʘʥʠʷ. 

3. ʆʧʠʩʘʥʠʝ ʚʭʦʜʥʳʭ, ʚʳʭʦʜʥʳʭ ʜʘʥʥʳʭ, ʤʦʜʝʣʠ ʨʝʰʝʥʠʷ 
ʟʘʜʘʯʠ. 

4. ʉʢʨʠʥʰʦʪʳ ʦʢʦʥ ʚ ʩʨʝʜʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ, 

ʧʦʜʪʚʝʨʞʜʘʶʱʠʝ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʴ ʟʘʜʘʯ ʠ ʧʨʠʤʝʨʦʚ, 

ʚʳʧʦʣʥʝʥʥʳʭ ʚ ʢʦʜʘʭ ʠʟʫʯʘʝʤʳʭ ʗʇ ɺʋ. 

5. ɺʳʚʦʜʳ ʧʦ ʨʘʙʦʪʝ. 

6. ʆʪʚʝʪʳ ʥʘ ʢʦʥʪʨʦʣʴʥʳʝ ʚʦʧʨʦʩʳ.  

7. ʉʧʠʩʦʢ ʠʩʧʦʣʴʟʦʚʘʥʥʦʡ ʣʠʪʝʨʘʪʫʨʳ ʠ ʀʥʪʝʨʥʝʪ-

ʠʩʪʦʯʥʠʢʦʚ. 

ʂʦʥʪʨʦʣʴʥʳʝ ʚʦʧʨʦʩʳ 

1. ʂʘʢʫʶ ʧʘʤʷʪʴ ʥʘʟʳʚʘʶʪ ʜʠʥʘʤʠʯʝʩʢʦʡ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ 
ʧʨʦʛʨʘʤʤʥʦʤʫ ʢʦʜʫ? 

2. ʏʪʦ ʪʘʢʦʝ ʫʢʘʟʘʪʝʣʴ ʠ ʝʛʦ ʥʘʟʥʘʯʝʥʠʝ. 

3. ɼʦʩʪʘʪʦʯʥʦ ʣʠ ʦʙʲʷʚʣʝʥʠʷ ʫʢʘʟʘʪʝʣʷ ʚ ʧʨʦʛʨʘʤʤʝ, ʯʪʦʙʳ 
ʧʦʣʫʯʠʪʴ ʜʦʩʪʫʧ ʢ ʜʠʥʘʤʠʯʝʩʢʦʡ ʧʘʤʷʪʠ? 

4. ʇʝʨʝʯʠʩʣʠʪʝ ʚʠʜʳ ʫʢʘʟʘʪʝʣʝʡ ʠ ʬʦʨʤʘʪʳ ʟʘʜʘʥʠʷ ʫʢʘʟʘʪʝʣʷ 

ʜʣʷ ʢʘʞʜʦʛʦ ʚʠʜʘ. 

5. ʆʙʷʟʘʪʝʣʴʥʘ ʣʠ ʠʥʠʮʠʘʣʠʟʘʮʠʷ ʫʢʘʟʘʪʝʣʝʡ? 

6. ʂʘʢʠʝ ʩʫʱʝʩʪʚʫʶʪ ʩʧʦʩʦʙʳ ʠʥʠʮʠʘʣʠʟʘʮʠʠ ʫʢʘʟʘʪʝʣʷ, 

ʧʝʨʝʯʠʩʣʠʪʝ ʥʘ ʧʨʠʤʝʨʘʭ. 

7.  ʄʦʞʥʦ ʣʠ ʠʥʠʮʠʘʣʠʟʠʨʦʚʘʪʴ ʫʢʘʟʘʪʝʣʴ ʢʦʜʦʤ int *p = 

NULL. 

8. ʂʘʢʠʝ ʦʧʝʨʘʮʠʠ ʥʘʜ ʫʢʘʟʘʪʝʣʷʤʠ ʚʦʟʤʦʞʥʳ. 

9. ʂʘʢ ʦʨʛʘʥʠʟʦʚʘʪʴ çʜʠʥʘʤʠʯʝʩʢʠʡè ʤʘʩʩʠʚ ʚ ʧʨʦʛʨʘʤʤʥʦʤ 
ʢʦʜʝ? 

10. ʂʘʢ ʯʝʨʝʟ ʠʤʷ ʠ ʫʢʘʟʘʪʝʣʴ ʤʦʞʥʦ ʦʙʨʘʪʠʪʴʩʷ ʢ ʣʶʙʦʤʫ 

ʵʣʝʤʝʥʪʫ ʤʘʩʩʠʚʘ? 

11.  ʇʝʨʝʯʠʩʣʠʪʝ ʩʧʦʩʦʙʳ ʜʦʩʪʫʧʘ ʢ ʵʣʝʤʝʥʪʘʤ ʜʠʥʘʤʠʯʝʩʢʦʛʦ 

ʤʘʩʩʠʚʘ ʯʝʨʝʟ ʫʢʘʟʘʪʝʣʴ. 
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12. ʂʘʢ ʟʘʜʘʪʴ ʜʦʩʪʫʧ ʢ ʵʣʝʤʝʥʪʘʤ ʪʨʸʭʤʝʨʥʦʛʦ ʤʘʩʩʠʚʘ. 
ʇʦʢʘʞʠʪʝ ʥʘ ʧʨʠʤʝʨʝ. 

13. ʂʘʢ ʦʩʚʦʙʦʜʠʪʴ ʚʳʜʝʣʝʥʥʫʶ ʜʠʥʘʤʠʯʝʩʢʫʶ ʧʘʤʷʪʴ. 

14. ʇʦʢʘʞʠʪʝ ʥʘ ʧʨʠʤʝʨʝ ʚʳʜʝʣʝʥʠʝ ʠ ʦʩʚʦʙʦʞʜʝʥʠʝ 

ʜʠʥʘʤʠʯʝʩʢʦʡ ʧʘʤʷʪʠ ʩʨʝʜʩʪʚʘʤʠ ʗʇ ɺʋ ʉ. 
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ʇʨʘʢʪʠʯʝʩʢʘʷ ʨʘʙʦʪʘ ˉ5 ʆʉʅʆɺʓ ʈɸɹʆʊʓ ʉ ʊɽʂʉʊʆɺʆʁ 

ʀʅʌʆʈʄɸʎʀɽʁ ʀ ʌɸʁʃɸʄʀ 

ʎɽʃʔ ʈɸɹʆʊʓ: ʀʟʫʯʠʪʴ ʦʩʥʦʚʥʳʝ ʧʨʠʥʮʠʧʳ ʨʘʙʦʪʳ ʩ 

ʩʠʤʚʦʣʴʥʳʤʠ ʜʘʥʥʳʤʠ ʠ ʪʝʢʩʪʦʚʳʤʠ ʬʘʡʣʘʤʠ, ʟʘʢʨʝʧʠʪʴ 

ʧʨʘʢʪʠʯʝʩʢʠʝ ʥʘʚʳʢʠ ʧʦ ʦʪʣʘʜʢʝ ʠ ʪʝʩʪʠʨʦʚʘʥʠʶ ʟʘʜʘʯ, 

ʠʩʧʦʣʴʟʫʶʱʠʭ ʚʥʝʰʥʠʝ ʠʩʪʦʯʥʠʢʠ ʭʨʘʥʝʥʠʷ ʜʘʥʥʳʭ ï ʬʘʡʣʳ. 

1.ʆʩʥʦʚʥʳʝ ʧʦʥʷʪʠʷ 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʙʦʣʴʰʠʥʩʪʚʦ ʜʘʥʥʳʭ, ʢʦʪʦʨʳʝ ʥʝʦʙʭʦʜʠʤʳ 

ʣʶʜʷʤ ʧʨʠ ʫʧʨʘʚʣʝʥʠʠ ʵʢʦʥʦʤʠʢʦʡ ʠ ʩʦʮʠʘʣʴʥʦʡ ʩʬʝʨʦʡ ʩ ʧʦʤʦʱʴʶ 

ʕɺʄ ï ʩʣʘʙʦ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʳ, ʢʘʢ ʧʨʘʚʠʣʦ, ʵʪʦ ʠʥʩʪʨʫʢʮʠʠ, 

ʧʦʧʨʘʚʢʠ, ʘʣʛʦʨʠʪʤʳ ʚ ʩʣʦʚʝʩʥʦʡ ʬʦʨʤʝ, ʢʘʯʝʩʪʚʝʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ, 

ʧʨʠʤʝʯʘʥʠʷ, ʠ ʪ.ʜ. ʏʪʦʙʳ ʦʨʛʘʥʠʟʦʚʘʪʴ ʨʘʙʦʪʫ ʩ ʪʘʢʠʤʠ ʜʘʥʥʳʤʠ ʚ 

ʗʇ ɺʋ ʠʩʧʦʣʴʟʫʶʪʩʷ ʪʠʧʳ ʜʘʥʥʳʭ, ʧʦʟʚʦʣʷʶʱʠʝ ʭʨʘʥʠʪʴ ʩʠʤʚʦʣʳ, 

ʩʪʨʦʢʠ, ʪʝʢʩʪʳ. 

ʉʠʤʚʦʣʴʥʳʡ ʪʠʧ (char) - ʜʣʷ ʟʘʜʘʥʠʷ ʣʶʙʦʛʦ ʩʠʤʚʦʣʘ, 

ʧʨʝʜʥʘʟʥʘʯʝʥʥʦʛʦ ʠ ʧʦʥʠʤʘʝʤʦʛʦ ʜʘʥʥʦʡ ɺʉ. ʂʘʢ ʧʨʘʚʠʣʦ, ʵʪʦ 1 

ʙʘʡʪ. ʊʠʧ char, ʤʦʞʝʪ ʙʳʪʴ ʩʦ ʟʥʘʢʦʤ ʠʣʠ ʙʝʟ ʟʥʘʢʘ. ɺ ʚʝʣʠʯʠʥʘʭ ʩʦ 

ʟʥʘʢʦʤ ʤʦʞʥʦ ʭʨʘʥʠʪʴ ʟʥʘʯʝʥʠʷ ʚ ʜʠʘʧʘʟʦʥʝ ʦʪ -128 ʜʦ 127. ʇʨʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʩʧʝʮʠʬʠʢʘʪʦʨʘ unsigned ʟʥʘʯʝʥʠʷ ʤʦʛʫʪ ʥʘʭʦʜʠʪʴʩʷ 

ʚ ʧʨʝʜʝʣʘʭ ʦʪ 0 ʜʦ 255. ʕʪʦʛʦ ʜʦʩʪʘʪʦʯʥʦ ʜʣʷ ʭʨʘʥʝʥʠʷ ʣʶʙʦʛʦ 

ʩʠʤʚʦʣʘ ʠʟ 256-ʩʠʤʚʦʣʴʥʦʛʦ ʥʘʙʦʨʘ ʢʦʜʦʚʦʡ ʪʘʙʣʠʮʳ ASCII. ʊʦ 

ʝʩʪʴ, ʫ ʣʶʙʦʛʦ ʩʠʤʚʦʣʘ ʠʣʠ ʩʦʯʝʪʘʥʠʷ ʢʣʘʚʠʰ, ʚʦʟʤʦʞʥʳʭ ʩ 

ʢʣʘʚʠʘʪʫʨʳ, - ʝʩʪʴ ʢʦʜ, ʚʳʨʘʞʘʝʤʳʡ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʯʠʩʣʦʤ ʠʟ 

ʢʦʜʦʚʦʡ ʪʘʙʣʠʮʳ. ʇʨʠʤʝʨ, ʜʝʤʦʥʩʪʨʠʨʫʶʱʠʡ ʜʘʥʥʳʡ ʬʘʢʪ, ʤʦʞʝʪ 

ʚʳʛʣʷʜʝʪʴ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 

#include <iostream> 

using namespace std; 

int main() 

{  

 setlocale(LC_ALL, "RUS"); 

 int ch; 

 cout << " ɺʚʝʜʠ ʢʦʜ ʩʠʤʚʦʣʘ (ʉtrl + z ï ʚʳʭʦʜ ʠʟ 

ʧʨʦʛʨʘʤʤʳ ): "; 

 cin >> ch; 

 while (!feof(stdin)) 
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 {   

 cout << "ʂʦʜʫ " << ch << "  ʩʠʤʚʦʣ " 

 << (char)ch << "\n\n"; // ʩʠʤʚʦʣ ʚʳʚʦʜʠʪʩʷ ʚ ʢʦʥʩʦʣʴ. 

 cout << "ɺʚʝʜʠ ʯʠʩʣʦ (ʢʦʜ ʩʠʤʚʦʣʘ) ʠʣʠ ʜʣʷ ʚʳʭʦʜʘ ʠʟ 

ʧʨʦʛʨʘʤʤʳ ʉtrl + z \n"; 

 cin >> ch; 

 }  

 return 0; 

}  

ʈʘʩʩʤʘʪʨʠʚʘʝʤʳʡ ʪʠʧ char ʩʣʫʞʠʪ ʦʩʥʦʚʦʡ ʜʣʷ ʟʘʜʘʥʠʷ 

ʪʝʢʩʪʦʚʦʡ ʩʪʨʦʢʠ, ʢʘʢ ʤʘʩʩʠʚʘ ʩʠʤʚʦʣʦʚ. ʉʪʨʦʢʠ ʚ ʉ/ʉ++ 

ʧʨʝʜʩʪʘʚʣʷʪʁ ʩʦʙʦʡ ʤʘʩʩʠʚ ʩʠʤʚʦʣʦʚ, ʟʘʢʘʥʯʠʚʘʶʱʠʡʩʷ ʥʫʣʴ-

ʩʠʤʚʦʣʦʤ (ó\0ô). ʅʫʣʴ-ʩʠʤʚʦʣ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʦʧʨʝʜʝʣʷʝʪ 

ʬʘʢʪʠʯʝʩʢʫ  ʁʜʣʠʥʘ ʩʪʨʦʢʠ. ɼʘʞʝ ʧʫʩʪʘʷ ʩʪʨʦʢʘ ʟʘʢʘʥʯʠʚʘʝʪʩʷ ʵʪʠʤ 

ʩʠʤʚʦʣʦʤ. ʅʘʧʨʠʤʝʨ, char st[20] = " World!";  ɽʩʣʠ ʧʨʝʜʩʪʘʚʠʪʴ 

ʟʘʜʘʥʥʫʶ ʩʪʨʦʢʫ ʢʘʢ ʤʘʩʩʠʚ, ʪʦ ʵʪʦ ʩʣʝʜʫʶʱʠʝ ʩʠʤʚʦʣʳ: óWô, óoô, 

órô, ólô, ôdô, ó!ô, ó\0ô. ɺʩʝʛʦ ʚʳʜʝʣʝʥʦ 20 ʙʘʡʪ, 6 ʙʘʡʪ ʟʘʥʷʪʦ ʩʠʤʚʦʣʘʤʠ, 

ʩʝʜʴʤʦʡ ï ʩʠʤʚʦʣʦʤ ʦʢʦʥʯʘʥʠʷ ʩʪʨʦʢʠ, 14 ʙʘʡʪ ʩʚʦʙʦʜʥʳʝ. 

ɽʩʣʠ ʩʪʨʦʢʘ ʧʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʠʥʠʮʠʘʣʠʟʠʨʫʝʪʩʷ, ʝʸ 

ʨʘʟʤʝʨʥʦʩʪʴ ʤʦʞʥʦ ʦʧʫʩʢʘʪʴ, ʥʘʧʨʠʤʝʨ: char st[ ] = "World!";  ɼʣʠʥʫ 

ʪʘʢʦʡ ʩʪʨʦʢʠ ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʩ ʧʦʤʦʱʴʶ ʬʫʥʢʮʠʠ strlen. ʂʨʦʤʝ 

ʪʦʛʦ, ʠʩʧʦʣʴʟʫʷ ʠʟʣʦʞʝʥʥʳʡ ʚ ʧʨʘʢʪʠʯʝʩʢʦʡ ʨʘʙʦʪʝ 4 ʤʘʪʝʨʠʘʣ ʧʦ 

ʫʢʘʟʘʪʝʣʷʤ, ʚ ʧʨʠʤʝʥʝʥʠʠ ʢ ʩʪʨʦʢʦʚʳʤ ʧʝʨʝʤʝʥʥʳʤ, ʤʦʞʥʦ ʟʘʜʘʪʴ 

ʪʫ ʞʝ ʩʪʨʦʢʫ ʢʘʢ: char *st = "World!"; ʇʨʠʤʝʨ ʬʦʨʤʠʨʦʚʘʥʠʷ ʩ 

ʧʦʤʦʱʴʶ ʫʢʘʟʘʪʝʣʷ ʩʪʨʦʢʠ ʩʠʤʚʦʣʦʚ ʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ 

ʩʣʝʜʫʶʱʠʤ ʧʨʦʛʨʘʤʤʥʳʤ ʢʦʜʦʤ: 

int main() 

{  

 setlocale(LC_ALL , "RUS"); 

 char* sr = new char[20]; 

char* ex = new char[20],*p = ex;// ʫʢʘʟʘʪʝʣʴ ʥʘ ʥʘʯʘʣʦ ʩʪʨʦʢʠ 

 cin >> sr; 

 while (*sr != 0) *p++ = *sr++; 

 *p = 0; // ʟʘʚʝʨʰʘʶʱʠʡ ʢʦʥʝʮ ʩʪʨʦʢʠ ʥʫʣʴ 

 cout << ex <<"ʩ ʜʣʠʥʦʡ ʩʪʨʦʢʠ "<< strlen(ex); 

 return 0; 

}  
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ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʦ ʩʪʨʦʢʘʤʠ ʤʦʞʥʦ ʨʘʙʦʪʘʪʴ ʯʝʨʝʟ ʤʘʩʩʠʚʳ ʠ 

ʫʢʘʟʘʪʝʣʠ, ʥʦ ʚ ʉ ʦʧʨʝʜʝʣʸʥ ʧʝʨʝʯʝʥʴ ʙʠʙʣʠʦʪʝʯʥʳʭ ʬʫʥʢʮʠʡ ʠʟ 

ʤʦʜʫʣʷ <string.h>, ʘ ʚ ʩʪʘʥʜʘʨʪʥʦʡ ʙʠʙʣʠʦʪʝʢʝ ʉ++ ʦʧʨʝʜʝʣʸʥ 

ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ ʢʣʘʩʩ string, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʶʪ ʙʦʣʝʝ 

ʧʨʦʜʫʢʪʠʚʥʦ ʨʘʙʦʪʘʪʴ ʩʦ ʩʪʨʦʢʘʤʠ ʠ ʩʠʤʚʦʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʝʡ. ʉ 

ʧʦʤʦʱʴʶ ʚʩʪʨʦʝʥʥʳʭ ʬʫʥʢʮʠʡ ʠ ʤʝʪʦʜʦʚ ʢʣʘʩʩʘ ʤʦʞʥʦ ʧʨʦʚʦʜʠʪʴ 

ʠʥʜʝʢʩʘʮʠʶ, ʧʨʠʩʚʘʠʚʘʥʠʝ, ʩʨʘʚʥʝʥʠʝ, ʜʦʙʘʚʣʝʥʠʝ, ʦʙʲʝʜʠʥʝʥʠʝ 

ʩʪʨʦʢ, ʧʦʠʩʢ ʧʦʜʩʪʨʦʢ ʠ ʜʨ. [4] 

strlen(st) ʚʦʟʚʨʘʱʘʝʪ ʜʣʠʥʫ ʩʪʨʦʢʠ st; 

strchr(st,ch) ʚʦʟʚʨʘʱʘʝʪ ʟʥʘʯʝʥʠʝ ʫʢʘʟʘʪʝʣʷ ʥʘ ʧʝʨʚʦʝ 

ʚʭʦʞʜʝʥʠʝ ʩʠʤʚʦʣʘ ʚ ʩʪʨʦʢʝ st, ʢʦʪʦʨʳʡ ʩʦʚʧʘʜʘʝʪ ʩ ʩʠʤʚʦʣʦʤ ʚ 

ʧʝʨʝʤʝʥʥʦʡ ch. ɽʩʣʠ ʩʠʤʚʦʣ ʥʝ ʥʘʡʜʝʥ, ʬʫʥʢʮʠʷ strchr ʚʦʟʚʨʘʱʘʝʪ 

ʥʫʣʝʚʦʡ ʫʢʘʟʘʪʝʣʴ.  

strcpy(st1, st2) ʢʦʧʠʨʫʝʪ ʩʪʨʦʢʫ st2 ʚ ʩʪʨʦʢʫ st1; 

strcat(st1, st2) ʧʨʠʩʦʝʜʠʥʷʝʪ ʩʪʨʦʢʫ st2 ʢ ʩʪʨʦʢʝ st1; 

strstr(st1, st2) ʦʧʨʝʜʝʣʷʝʪ, ʩʦʜʝʨʞʠʪʩʷ ʣʠ ʩʪʨʦʢʘ st2 ʚ ʩʪʨʦʢʝ st1. 

ɽʩʣʠ ʩʦʜʝʨʞʠʪʩʷ, ʪʦ strstr ʚʦʟʚʨʘʱʘʝʪ ʟʥʘʯʝʥʠʝ ʫʢʘʟʘʪʝʣʷ ʥʘ ʧʝʨʚʦʝ 

ʚʭʦʞʜʝʥʠʝ st2 ʚ st1. ʀʥʘʯʝ strstr ʚʦʟʚʨʘʱʘʝʪ ʥʫʣʝʚʦʡ ʫʢʘʟʘʪʝʣʴ; 

strcmp(st1, st2) ʩʨʘʚʥʠʚʘʝʪ ʚ ʘʣʬʘʚʠʪʥʦʤ ʧʦʨʷʜʢʝ ʩʪʨʦʢʠ st1 ʠ 

st2: ʧʨʠ st1 < st2 ʟʥʘʯʝʥʠʝ ʩʨʘʚʥʝʥʠʷ ʦʪʨʠʮʘʪʝʣʴʥʦ; ʧʨʠ st1 = st2 

ʟʥʘʯʝʥʠʝ ʩʨʘʚʥʝʥʠʷ ʨʘʚʥʦ ʥʫʣʶ; ʧʨʠ st1 > st2 ʟʥʘʯʝʥʠʝ ʩʨʘʚʥʝʥʠʷ 

ʧʦʣʦʞʠʪʝʣʴʥʦ. 

ʌʘʡʣ ï ʵʪʦ ʠʤʝʥʦʚʘʥʥʘʷ ʩʦʚʦʢʫʧʥʦʩʪʴ ʙʘʡʪʦʚ ʠʣʠ ʣʦʛʠʯʝʩʢʦʝ 

ʫʩʪʨʦʡʩʪʚʦ (ʥʘʧʨʠʤʝʨ, prn, ʩon) ï ʧʦʪʝʥʮʠʘʣʴʥʳʡ ʠʩʪʦʯʥʠʢ ʠʣʠ 

ʧʨʠʝʤʥʠʢ ʠʥʬʦʨʤʘʮʠʠ. ʂʘʢ ʧʨʘʚʠʣʦ, ʢʦʛʜʘ ʤʳ ʨʘʙʦʪʘʝʤ ʩ ʬʘʡʣʘʤʠ, 

ʪʦ ʧʦʜʨʘʟʫʤʝʚʘʝʤ ʚʥʝʰʥʠʝ ʟʘʧʦʤʠʥʘʶʱʠʝ ʫʩʪʨʦʡʩʪʚʘ ʜʣʷ ʭʨʘʥʝʥʠʷ 

ʠʥʬʦʨʤʘʮʠʠ.  

ɼʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʦʙʨʘʪʠʪʴʩʷ ʢ ʬʘʡʣʫ, ʚ ʧʨʦʛʨʘʤʤʥʦʤ ʢʦʜʝ 

ʣʶʙʦʛʦ ʗʇ ɺʋ ʝʩʪʴ ʬʘʡʣʦʚʳʡ ʪʠʧ, ʯʝʨʝʟ ʥʝʛʦ ʩʦʟʜʘʸʪʩʷ ʣʦʛʠʯʝʩʢʦʝ 

ʠʤʷ ʬʘʡʣʘ ʚ ʚʠʜʝ ʬʘʡʣʦʚʦʡ ʧʝʨʝʤʝʥʥʦʡ. ɺ ʩʪʠʣʝ ʉ ʵʪʦ: 

FILE *<ʠʤʷ>; 

ʇʨʠ ʚʚʦʜʝ-ʚʳʚʦʜʝ ʜʘʥʥʳʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʢʘʢ ʧʦʪʦʢ ʙʘʡʪʦʚ. 

ʇʦʪʦʢ ʤʦʞʥʦ ʦʪʢʨʳʪʴ ʜʣʷ ʯʪʝʥʠʷ ʠ(ʠʣʠ) ʟʘʧʠʩʠ ʚ ʜʚʦʠʯʥʦʤ ʠʣʠ 

ʪʝʢʩʪʦʚʦʤ ʨʝʞʠʤʝ. ʏʪʦʙʳ ʧʨʠʚʷʟʘʪʴ ʜʝʡʩʪʚʠʪʝʣʴʥʦʝ ʠʤʷ 

ʬʠʟʠʯʝʩʢʦʛʦ ʬʘʡʣʘ ʥʘ ʥʦʩʠʪʝʣʝ ʢ ʣʦʛʠʯʝʩʢʦʤʫ ʠʤʝʥʠ, ʠʩʧʦʣʴʟʫʝʪʩʷ 

ʬʫʥʢʮʠʷ fopen(). ʏʪʦʙʳ ʟʘʢʨʳʪʴ ʨʘʙʦʪʫ ʩ ʬʠʟʠʯʝʩʢʠʤ ʬʘʡʣʦʤ 

ʧʨʠʤʝʥʷʝʪʩʷ ʬʫʥʢʮʠʷ fclose(). 

ʅʘʧʨʠʤʝʨ,  
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FILE *f1; 

f1 = fopen(ñ<ʠʤʷ ʬʘʡʣʘ ʥʘ ʥʦʩʠʪʝʣʝ>ò,ò<ʨʝʞʠʤ ʜʦʩʪʫʧʘ ʢ 

ʬʘʡʣʫ>ò); 

ɺ ʜʘʥʥʦʡ ʟʘʧʠʩʠ: 

 <ʠʤʷ ʬʘʡʣʘ ʥʘ ʥʦʩʠʪʝʣʝ> ï ʠʤʷ ʢʦʥʢʨʝʪʥʦʛʦ ʬʘʡʣʘ ʥʘ ʚʥʝʰʥʝʤ 

ʥʦʩʠʪʝʣʝ; 

 <ʨʝʞʠʤ ʜʦʩʪʫʧʘ ʢ ʬʘʡʣʫ> ʦʧʨʝʜʝʣʷʝʪ, ʢʘʢʠʝ ʜʝʡʩʪʚʠʷ 

ʚʦʟʤʦʞʥʳ ʩ ʦʪʢʨʳʚʘʝʤʳʤ ʬʘʡʣʦʤ. 

ɺʦʟʤʦʞʥʳʤʠ ʜʝʡʩʪʚʠʷʤʠ (ʨʝʞʠʤʘʤʠ ʜʦʩʪʫʧʘ) ʤʦʛʫʪ ʙʳʪʴ: 

r ï ʬʘʡʣ ʦʪʢʨʳʪ ʜʣʷ ʯʪʝʥʠʷ; 

w ï ʬʘʡʣ ʦʪʢʨʳʪ ʜʣʷ ʟʘʧʠʩʠ; 

a ï ʬʘʡʣ ʦʪʢʨʳʪ ʜʣʷ ʟʘʧʠʩʠ, ʧʨʠʯʸʤ, ʚ ʢʦʥʝʮ ʬʘʡʣʘ; 

r+  ï ʬʘʡʣ ʦʪʢʨʳʪ ʜʣʷ ʯʪʝʥʠʷ ʠ ʟʘʧʠʩʠ; 

w+ ï ʬʘʡʣ ʦʪʢʨʳʪ ʜʣʷ ʟʘʧʠʩʠ ʠ ʯʪʝʥʠʷ. 

ʌʫʥʢʮʠʷ fopen() ʚʦʟʚʨʘʱʘʝʪ ʫʢʘʟʘʪʝʣʴ ʬʘʡʣʘ. ɽʩʣʠ ʧʨʠ 

ʦʪʢʨʳʪʠʠ ʬʘʡʣʘ ʧʨʦʠʟʦʰʣʘ ʦʰʠʙʢʘ, ʪʦ ʬʫʥʢʮʠʷ ʚʦʟʚʨʘʱʘʝʪ NULL. 

ʋʯʠʪʳʚʘʷ ʵʪʦ, ʣʦʛʠʯʥʦ, ʥʘʯʘʣʴʥʫʶ ʨʘʙʦʪʫ ʩ ʬʘʡʣʦʤ 

ʧʨʝʜʩʪʘʚʠʪʴ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 

if ((f1 = fopen ("test.txt","w+ò)) != NULL) 

{ printf ("ʌʘʡʣ ʦʪʢʨʳʪ, \n"); é fclose(f1); } 

else 

printf (ñʅʝʚʦʟʤʦʞʥʦ ʦʪʢʨʳʪʴ ʬʘʡʣ! \nò); 

é 

ʆʧʨʝʜʝʣʝʥʳ ʩʣʝʜʫʶʱʠʝ ʬʫʥʢʮʠʠ ʜʣʷ ʨʘʙʦʪʳ ʩ ʬʘʡʣʦʚʳʤʠ 

ʧʝʨʝʤʝʥʥʳʤʠ: 

ʬʦʨʤʘʪʥʳʡ ʚʚʦʜ ʜʣʷ ʟʘʧʠʩʠ ʠʥʬʦʨʤʘʮʠʠ ʠʟ ʬʘʡʣʘ ʚ ʧʘʤʷʪʴ 

ʢʦʤʧʴʶʪʝʨʘ fscanf(f1, <ʫʧʨʘʚʣʷʶʱʘʷ ʩʪʨʦʢʘ>, <ʩʧʠʩʦʢ 

ʧʝʨʝʤʝʥʥʳʭ>); 

ʬʦʨʤʘʪʥʳʡ ʚʚʦʜ ʜʣʷ ʟʘʧʠʩʠ ʠʥʬʦʨʤʘʮʠʠ ʠʟ ʧʘʤʷʪʠ 

ʢʦʤʧʴʶʪʝʨʘ ʚ ʬʘʡʣ fprintf(f1,<ʫʧʨʘʚʣʷʶʱʘʷ ʩʪʨʦʢʘ>,<ʩʧʠʩʦʢ 

ʧʝʨʝʤʝʥʥʳʭ>). 

ʊʝʢʩʪʦʚʳʡ ʬʘʡʣ ʷʚʣʷʝʪʩʷ ʬʘʡʣʦʤ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʛʦ ʜʦʩʪʫʧʘ, 

ʝʛʦ ʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʢʘʢ ʥʘʙʦʨ ʩʪʨʦʢ ʧʨʦʠʟʚʦʣʴʥʦʡ ʜʣʠʥʳ. 

ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʳʡ ʬʘʡʣ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʬʘʡʣʦʚ ʩ ʜʨʫʛʦʡ 

ʦʨʛʘʥʠʟʘʮʠʝʡ ʪʝʤ, ʯʪʦ ʯʪʝʥʠʝ (ʠʣʠ ʟʘʧʠʩʴ) ʠʟ ʬʘʡʣʘ (ʚ ʬʘʡʣ) ʚʝʜʫʪʩʷ 

ʙʘʡʪ ʟʘ ʙʘʡʪʦʤ ʦʪ ʥʘʯʘʣʘ ʢ ʢʦʥʮʫ. ɼʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʬʫʥʢʮʠʡ 

ʚʚʦʜʘ-ʚʳʚʦʜʘ ʚ ʩʪʠʣʝ ʉʠ ʪʨʝʙʫʝʪʩʷ ʧʦʜʢʣʶʯʠʪʴ ʢ ʧʨʦʛʨʘʤʤʝ 

ʟʘʛʦʣʦʚʦʯʥʳʡ ʬʘʡʣ <stdio.h> ʠʣʠ <cstdio> . ʅʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, 
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ʯʪʦ ʥʝ ʚʩʝ ʬʘʡʣʳ ʦʙʣʘʜʘʶʪ ʦʜʠʥʘʢʦʚʳʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ, ʬʘʡʣ ʥʘ  

ʞʝʩʪʢʦʤ ʜʠʩʢʝ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʧʨʷʤʦʡ ʜʦʩʪʫʧ ʢ ʩʚʦʠʤ ʟʘʧʠʩʷʤ, ʘ 

ʥʝʢʦʪʦʨʳʝ ʧʨʠʥʪʝʨʳ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʛʦ ʜʦʩʪʫʧʘ, ʥʦ ʚʩʝ ʧʦʪʦʢʠ ʚ 

ʬʘʡʣʦʚʦʡ ʩʠʩʪʝʤʝ ʷʟʳʢʘ ʉʠ ʦʜʠʥʘʢʦʚʳ! 

ʗʟʳʢ C++ ʧʦʣʥʦʩʪʴʶ ʧʦʜʜʝʨʞʠʚʘʝʪ ʬʘʡʣʦʚʫʶ ʩʠʩʪʝʤʫ ʷʟʳʢʘ 

ʉ, ʧʦʵʪʦʤʫ ʚʳʰʝ ʫʢʘʟʘʥʥʳʤ ʤʝʭʘʥʠʟʤʦʤ ʨʘʙʦʪʳ ʩ ʬʘʡʣʦʚʳʤʠ 

ʧʝʨʝʤʝʥʥʳʤʠ ʤʦʞʥʦ ʚʦʩʧʦʣʴʟʦʚʘʪʴʩʷ ʠ ʧʨʠ ʥʘʧʠʩʘʥʠʠ ʢʦʜʘ ʥʘ C++. 

ʆʜʥʘʢʦ, ʚ ʷʟʳʢʝ C++ ʦʧʨʝʜʝʣʝʥʘ ʩʦʙʩʪʚʝʥʥʘʷ ʦʙʲʝʢʪʥʦ-

ʦʨʠʝʥʪʠʨʦʚʘʥʥʘʷ, ʩʠʩʪʝʤʘ ʚʚʦʜʘ-ʚʳʚʦʜʘ, ʚʢʣʶʯʘʶʱʘʷ ʬʫʥʢʮʠʠ ʠ 

ʦʧʝʨʘʪʦʨʳ. ʕʪʘ ʩʠʩʪʝʤʘ ʧʦʣʥʦʩʪʴʶ ʜʫʙʣʠʨʫʝʪ ʚʩʝ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ 

ʚʦʟʤʦʞʥʦʩʪʠ ʩʨʝʜʩʪʚ ʚʚʦʜʘ-ʚʳʚʦʜʘ ʷʟʳʢʘ ʉʠ, ʧʦʵʪʦʤʫ 

ʧʨʦʛʨʘʤʤʠʩʪʳ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʵʪʠ ʜʚʘ ʧʦʜʭʦʜʘ ʢʘʢ ʨʘʚʥʳʝ. 

ɺʪʦʨʦʡ ʧʦʜʭʦʜ ʦʨʠʝʥʪʠʨʦʚʘʥ ʥʘ ʧʦʪʦʢʦʚʳʡ ʚʚʦʜ(ʚʳʚʦʜ), 

ʩʫʱʝʩʪʚʫʶʱʠʡ ʚ C++. 

ʉʫʱʝʩʪʚʫʝʪ ʧʷʪʴ ʧʨʝʜʦʧʨʝʜʝʣʝʥʥʳʭ ʧʦʪʦʢʦʚ, ʢʦʪʦʨʳʝ 

ʦʪʢʨʳʚʘʶʪʩʷ ʚ ʥʘʯʘʣʝ ʨʘʙʦʪʳ ʧʨʦʛʨʘʤʤʳ:  

stdin - ʩʪʘʥʜʘʨʪʥʳʡ ʚʚʦʜ; 

stdout - ʩʪʘʥʜʘʨʪʥʳʡ ʚʳʚʦʜ; 

stderr - ʩʪʘʥʜʘʨʪʥʳʡ ʚʳʚʦʜ ʩʦʦʙʱʝʥʠʡ ʦʙ ʦʰʠʙʢʘʭ; 

stdaux - ʩʪʘʥʜʘʨʪʥʳʡ ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ ʧʦʪʦʢ; 

stdprn - ʩʪʘʥʜʘʨʪʥʘʷ ʧʝʯʘʪʴ. 

ʇʝʨʚʳʝ ʪʨʠ ʧʦʪʦʢʘ ʧʦ ʫʤʦʣʯʘʥʠʶ ʦʪʥʦʩʷʪʩʷ ʢ ʢʦʥʩʦʣʠ. ʕʪʠ 

ʫʢʘʟʘʪʝʣʠ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʣʶʙʦʡ ʬʫʥʢʮʠʠ ʚʚʦʜʘ-ʚʳʚʦʜʘ ʪʘʤ, 

ʛʜʝ ʪʨʝʙʫʝʪʩʷ ʫʢʘʟʘʪʝʣʴ ʧʦʪʦʢʘ, ʪʘʢʠʤʠ ʬʫʥʢʮʠʷʤʠ ʤʦʛʫʪ ʙʳʪʴ: 

fread ʠ fwrite  - ʯʪʝʥʠʝ ʠ ʟʘʧʠʩʴ ʧʦʪʦʢʘ ʙʘʡʪʦʚ; 

getc, fgetc - ʯʪʝʥʠʝ ʩʠʤʚʦʣʘ ʠʟ ʧʦʪʦʢʘ, ʠʟ ʩʪʘʥʜʘʨʪʥʦʛʦ ʧʦʪʦʢʘ 

stdin ð getchar; 

putʩ, fputc - ʟʘʧʠʩʴ ʩʠʤʚʦʣʘ ʚ ʧʦʪʦʢ, ʚ ʩʪʘʥʜʘʨʪʥʳʡ ʧʦʪʦʢ stdout 

ð putchar; 

fgets - ʯʪʝʥʠʝ ʩʪʨʦʢʠ ʠʟ ʧʦʪʦʢʘ, ʠʟ ʩʪʘʥʜʘʨʪʥʦʛʦ ʧʦʪʦʢʘ stdin ð 

gets; 

fputs - ʟʘʧʠʩʴ ʩʪʨʦʢʠ ʚ ʧʦʪʦʢ, ʚ ʩʪʘʥʜʘʨʪʥʳʡ ʧʦʪʦʢ stdout ð puts. 

ʇʨʝʠʤʫʱʝʩʪʚʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʦʪʦʢʦʚ ʚ ʪʦʤ, ʯʪʦ ʦʥʠ ʣʝʛʯʝ ʚ 

ʧʨʦʩʪʳʭ ʩʣʫʯʘʷʭ ʚʚʦʜʘ/ʚʳʚʦʜʘ, ʥʝ ʪʨʝʙʫʶʱʠʭ ʬʦʨʤʘʪʠʨʦʚʘʥʠʷ ʠ 

ʧʦʪʦʢʦʚʳʝ ʦʧʝʨʘʮʠʠ ʤʦʞʥʦ ʧʝʨʝʦʧʨʝʜʝʣʠʪʴ ʜʣʷ ʩʦʙʩʪʚʝʥʥʳʭ 

ʢʣʘʩʩʦʚ (ʵʪʦʪ ʪʠʧ ʜʘʥʥʳʭ ʙʫʜʝʪ ʧʦʜʨʦʙʥʦ ʨʘʩʩʤʦʪʨʝʥ ʚ 

ʧʨʘʢʪʠʯʝʩʢʠʭ ʨʘʙʦʪʘʭ ʚ ʨʘʤʢʘʭ ʢʫʨʩʘ ñʆʙʲʝʢʪʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʝ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝò). 



65 

 

2. ʄʝʪʦʜʠʯʝʩʢʠʝ ʫʢʘʟʘʥʠʷ 

1. ʀʟʚʝʩʪʥʦ, ʯʪʦ ʚʩʝ ʩʠʤʚʦʣʳ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʪʠʧʦʤ char, 

ʟʘʜʘʥʳ ʚ ʪʘʙʣʠʮʝ ASCII-ʢʦʜʦʚ, ʥʘʧʨʠʤʝʨ, ʝʩʣʠ ʚʳʚʦʜ ʠʜʸʪ ʥʘ 

ʢʦʥʩʦʣʴ. ʏʘʩʪʦ ʪʨʝʙʫʝʪʩʷ ʟʥʘʪʴ ʟʥʘʯʝʥʠʝ ASCII-ʢʦʜʘ ʩʠʤʚʦʣʘ, 

ʟʘʜʘʥʥʦʛʦ ʧʝʨʝʤʝʥʥʦʡ ʪʠʧʘ char. ʇʨʠ ʚʳʚʦʜʝ ʥʘ ʢʦʥʩʦʣʴ 

ʧʝʨʝʤʝʥʥʦʡ d (ʟʘʜʘʥʥʦʡ ʢʘʢ char d;) ï  ʙʫʜʝʪ ʚʳʜʘʥ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʩʠʤʚʦʣ, ʘ ʧʨʠ ʧʨʝʦʙʨʘʟʦʚʘʥʠʠ ʟʥʘʯʝʥʠʷ ʚʝʣʠʯʠʥʳ 

ʪʠʧʘ char ʢ ʟʥʘʯʝʥʠʶ ʪʠʧʘ int, ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ASCII-ʢʦʜ ʩʠʤʚʦʣʘ: 

 

cout << (int) d << endl; 

 

ɸʥʘʣʦʛʠʯʥʦ, ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʧʦʪʦʢʘ cin ʜʣʷ ʩʯʠʪʳʚʘʥʠ ̫

ʧʝʨʝʤʝʥʥʦʡ ʪʠʧʘ char, ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʢʦʜ: cin >> d; 

ʅʘʧʨʠʤʝʨ, ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʫʢʘʟʘʥʥʦʛʦ ʢʦʜʘ ʧʦ ʩʯʠʪʳʚʘʥʠʶ ʩ 

ʢʦʥʩʦʣʠ ʦʜʥʦʛʦ ʩʠʤʚʦʣʘ, ʧʝʨʝʤʝʥʥʘʷ ʧʦʣʫʯʘʝʪ ʟʥʘʯʝʥʠʝ, ʨʘʚʥʦʝ ʝʛʦ 

ASCII-ʢʦʜʫ. 

2. ɺʳʧʦʣʥʠʪʝ ʩʣʝʜʫʶʱʠʡ ʢʦʜ (ʇʨʠʤʝʨ 5.1) ʜʣʷ ʚʳʚʦʜʘ ʥʘ 

ʵʢʨʘʥ ʘʥʛʣʠʡʩʢʦʛʦ ʘʣʬʘʚʠʪʘ. ʀʟʤʝʥʠʪʝ ʝʛʦ ʠ ʚʳʜʘʡʪʝ ʥʘ ʢʦʥʩʦʣʴ ʚʩʝ 

ʩʠʤʚʦʣʳ ʨʫʩʩʢʦʛʦ ʘʣʬʘʚʠʪʘ. 

 

ʇʨʠʤʝʨ 5.1 ɺʳʚʦʜ ʩʠʤʚʦʣʦʚ ʘʥʛʣʠʡʩʢʦʛʦ ʘʣʬʘʚʠʪʘ. 

void main() 

{ char d;  

setlocale(LC_ALL,"RUS"); 

    cout << "ʉʠʤʚʦʣʳ ʘʥʛʣʠʡʩʢʦʛʦ ʘʣʬʘʚʠʪʘ:\n"; 

    for (d = 'a'; d <= 'z'; d++) // ʎʠʢʣ ʦʪ a ʜʦ z. 

        cout << d << " "; // ɺʳʚʦʜ ʧʘʨʘʤʝʪʨʘ ʮʠʢʣʘ d  

    cout << "\n"; 

    }  

 

3. ʇʝʨʝʤʝʥʥʳʤ ʪʠʧʘ char ʤʦʞʥʦ ʷʚʥʦ ʧʨʠʩʚʘʠʚʘʪʴ ʯʠʩʣʦʚʳʝ 

ʟʥʘʯʝʥʠʷ ï ʢʦʜʳ ʩʠʤʚʦʣʦʚ (ʇʨʠʤʝʨ 5.2) ʠʣʠ ʦʨʛʘʥʠʟʦʚʘʪʴ 

ʧʦʩʠʤʚʦʣʴʥʦʝ ʩʯʠʪʳʚʘʥʠʝ ʚʩʝʛʦ ʚʭʦʜʥʦʛʦ ʧʦʪʦʢʘ (ʇʨʠʤʝʨ 5.3). 

 

ʇʨʠʤʝʨ 5.2 ɺʳʚʦʜ ʩʠʤʚʦʣʘ ʠ ʝʛʦ ASCII-ʢʦʜʘ 

#include <iostream> 

using namespace std; 
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int main() 

{  

        unsigned char d = 'B'; 

        cout << d << " " << (int)d << endl; 

        d = 126;      // char ʧʨʠʩʚʦʝʥʦ ʯʠʩʣʦʚʦʝ ʟʥʘʯʝʥʠʝ 

        cout << d << " " << (int)d << endl; 

        return 0; 

    }  

 

ʇʨʠʤʝʨ 5.3 ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʦʝ ʧʦʩʠʤʚʦʣʴʥʦʝ ʩʯʠʪʳʚʘʥʠʝ 

ʚʭʦʜʥʦʛʦ ʧʦʪʦʢʘ 

#include <iostream> 

using namespace std; 

int main() 

{  

    char ch; 

    string a; 

    while (cin >> ch) // ʎʠʢʣ ʧʦʢʘ ʩʯʠʪʳʚʘʥʠʝ ʫʩʧʝʰʥʦ 

    {  

        cout << ch << " " << (int)ch << endl; 

        // ʚʦʟʤʦʞʥʳ ʣʶʙʳʝ ʥʝʧʨʦʪʠʚʦʨʝʯʠʚʳʝ ʜʝʡʩʪʚʠʷ ʩ 

ʩʠʤʚʦʣʦʤ 

    }  

    return 0; 

    }  

ɼʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʢʦʨʨʝʢʪʥʦ ʟʘʚʝʨʰʠʪʴ ʚʚʦʜ ʚʭʦʜʥʦʛʦ ʧʦʪʦʢʘ 

ʧʨʠ ʚʚʦʜʝ ʩʠʤʚʦʣʦʚ ʩ ʢʣʘʚʠʘʪʫʨʳ, ʥʝʦʙʭʦʜʠʤʦ ʥʘʞʘʪʴ ʩʦʯʝʪʘʥʠʝ 

ʢʣʘʚʠʰ Ctrl-d ʚ ʆʉ Linux ʠ Ctrl-z ʚ ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʝ ʣʠʥʝʡʢʠ 

Windows. 

ʏʪʦʙʳ ʧʨʠ ʚʚʦʜʝ ʥʝ ʠʛʥʦʨʠʨʦʚʘʣʠʩʴ ʩʠʤʚʦʣʳïʨʘʟʜʝʣʠʪʝʣʠ: 

ʧʨʦʙʝʣʳ, ʩʠʤʚʦʣʳ ʥʦʚʦʡ ʩʪʨʦʢʠ ʠ ʪʘʙʫʣʷʮʠʠ, ʥʝʦʙʭʦʜʠʤʦ ʜʣʷ 

ʧʦʪʦʢʘ ʚʚʦʜʘ cin ʫʩʪʘʥʦʚʠʪʴ ʤʘʥʠʧʫʣʷʪʦʨ noskipws ʠʟ ʙʠʙʣʠʦʪʝʢʠ 

sstream ʧʦʤʦʱʠ ʠʥʩʪʨʫʢʮʠʠ: cin >> noskipws; 

4. ɺ ʷʟʳʢʝ ʉ ʤʦʞʥʦ ʬʦʨʤʠʨʦʚʘʪʴ ʩ ʧʦʤʦʱʴʶ ʪʠʧʘ char 

ʪʘʢʞʝ ʤʘʩʩʠʚ ʩʠʤʚʦʣʦʚ ʠ ʩʪʨʦʢʠ. ʄʘʩʩʠʚ - ʤʥʦʞʝʩʪʚʦ ʵʣʝʤʝʥʪʦʚ 

ʦʜʥʦʛʦ ʪʠʧʘ. ʉʪʨʦʢʘ, ʢʘʢ ʙʳʣʦ ʫʢʘʟʘʥʦ ʚʳʰʝ, ʦʙʷʟʘʪʝʣʴʥʦ 

ʟʘʢʘʥʯʠʚʘʝʪʩʷ ó\0ô, ʥʘʟʳʚʘʝʤʳʤ çʢʦʥʮʦʤ ʩʪʨʦʢʠè. ʇʨʠʥʮʠʧʠʘʣʴʥʘʷ 
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ʞʝ ʨʘʟʥʠʮʘ ʤʝʞʜʫ ʩʪʨʦʢʦʡ ʠ ʤʘʩʩʠʚʦʤ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ 

ʧʨʠʩʫʪʩʪʚʠʝ ʚ ʩʪʨʦʢʝ ʩʠʤʚʦʣʘ ó\0ô ʥʝʷʚʥʦ ʟʘʜʘʝʪ ʨʘʟʤʝʨ ʤʘʩʩʠʚʘ [4]. 

ʉʧʝʮʠʘʣʴʥʦʛʦ ʬʦʨʤʘʪʘ ʜʣʷ ʦʙʲʷʚʣʝʥʠʷ ʩʪʨʦʢʠ ʚ ʷʟʳʢʝ ʉ ʥʝ 

ʩʫʱʝʩʪʚʫʝʪ, ʠʥʠʮʠʘʣʠʟʘʮʠʶ ʩʪʨʦʢ ʤʦʞʥʦ ʧʨʦʚʦʜʠʪʴ ʧʦ-ʨʘʟʥʦʤʫ, 

ʚʳʧʦʣʥʠʪʝ ʧʨʠʤʝʨ 5.4 ʠ ʧʨʦʚʝʨʴʪʝ ʨʘʟʥʳʝ ʩʧʦʩʦʙʳ ʠʥʠʮʠʘʣʠʟʘʮʠʠ 

ʠ ʚʚʦʜʘ ʩʪʨʦʢ. 

 

ʇʨʠʤʝʨ 5.4 ɺʚʦʜ ʠ ʚʳʚʦʜ ʩʪʨʦʢ 

void main() 

{  

    setlocale(LC_ALL, "RUS"); 

    char ch[80]="", a[80]; 

    const char* s1="Hello world"; 

    int count = 0; 

    string s; 

     cout << " " << s1<< "\n"; 

     cout << "ɺʚʝʜʠʪʝ ʩʪʨʦʢʫ ʩʠʤʚʦʣʦʚ \n"; 

        getline(cin, s); 

    cout << " " << s << "\n"; 

    cout << "ɺʚʝʜʠʪʝ ʩʪʨʦʢʫ ʩʠʤʚʦʣʦʚ (Ctrl + z Enter ï ʢʦʥʝʮ 

ʚʚʦʜʘ)\n"; 

    while (!feof(stdin)) 

    {    gets_s(ch); 

        count ++; 

        cout << count <<". " << ch << "\n"; }  

 do { 

        cin >> a; 

        cout << "! " << a << "\n"; 

        cout << "ʇʨʦʜʦʣʞʘʪʴ ʚʚʦʜ? (Enter ï ʜʘ)\n"; 

    } while (_getch() == 13); 

}  

ɼʣʷ ʚʚʦʜʘ ʩʪʨʦʢ ʩ ʢʣʘʚʠʘʪʫʨʳ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʬʫʥʢʮʠʠ: 

scanf() ï ʬʫʥʢʮʠʷ ʬʦʨʤʘʪʥʦʛʦ ʚʚʦʜʘ ʩʪʨʦʢʠ; gets()ï ʬʫʥʢʮʠʷ 

ʙʝʩʬʦʨʤʘʪʥʦʛʦ ʚʚʦʜʘ ʩʪʨʦʢʠ; cin ï ʜʠʨʝʢʪʠʚʘ ʙʝʩʬʦʨʤʘʪʥʦʛʦ ʚʚʦʜʘ 

ʩʪʨʦʢʠ. 

5. ʈʘʙʦʪʘʪʴ ʩʦ ʩʪʨʦʢʘʤʠ ʚ ʉ/ʉ++ , ʢʘʢ ʩ ʤʘʩʩʠʚʘʤʠ ʩʠʤʚʦʣʦʚ, 

ʢʦʪʦʨʳʝ ʦʢʘʥʯʠʚʘʶʪʩʷ ʥʘ ʥʫʣʝʚʦʡ ʙʘʡʪ '\0' ʥʝ ʙʝʟʦʧʘʩʥʦ, ʠ ʜʝʡʩʪʚʠʷ 

ʩ ʪʘʢʠʤʠ ʩʪʨʦʢʘʤʠ ʤʦʛʫʪ ʥʦʩʠʪʴ ʥʝʧʨʝʜʚʠʜʝʥʥʳʡ ʭʘʨʘʢʪʝʨ. 
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ʇʦʵʪʦʤʫ, ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʜʣʷ ʭʨʘʥʝʥʠʷ ʩʪʨʦʢ ʚ C++ ʠʩʧʦʣʴʟʦʚʘʪʴ ʪʠʧ 

std::string ʠʟ ʤʦʜʫʣʷ <string> , ʘ ʚ ʉ ʜʣʷ ʨʘʙʦʪʳ ʩʦ ʩʪʨʦʢʘʤʠ ʩʠʤʚʦʣʦʚ 

ʠʤʝʝʪʩʷ ʩʪʘʥʜʘʨʪʥʳʝ ʬʫʥʢʮʠʠ ʠʟ ʙʠʙʣʠʦʪʝʢʠ, ʩʦʜʝʨʞʘʱʝʡʩʷ ʚ 

ʬʘʡʣʝ <string.h>. 

ɺ ʧʨʠʤʝʨʝ 5.4 ʧʦʢʘʟʘʥ ʪʘʢʞʝ ʩʪʨʦʢʦʚʳʡ ʪʠʧ string. ɼʦʙʘʚʴʪʝ ʚ 

ʣʠʩʪʠʥʛ ʢʦʜʘ ʜʣʷ ʧʝʨʝʤʝʥʥʦʡ s ʪʠʧʘ string ʨʘʟʣʠʯʥʳʝ ʦʧʝʨʘʮʠʠ ʜʣʷ 

ʦʜʥʦʡ ʩʪʨʦʢʠ ʠ ʥʝʩʢʦʣʴʢʠʭ ʩʪʨʦʢ (ʩʦʟʜʘʡʪʝ ʝʱʸ ʥʝʩʢʦʣʴʢʦ 

ʧʝʨʝʤʝʥʥʳʭ ʪʠʧʘ string) ʠ ʧʨʦʚʝʨʴʪʝ ʠʭ ʜʝʡʩʪʚʠʝ. 

ʅʘʧʨʠʤʝʨ: 

Cout<< ñɺ ʩʣʦʚʝò<< s << ñʩʦʜʝʨʞʠʪʩʷ ò << s.size() << ñʩʣʦʚ \nò; 

ʉʣʦʞʠʪʝ ʩʪʨʦʢʠ, ʦʩʫʱʝʩʪʚʠʚ ʢʦʥʢʘʪʝʥʘʮʠʶ ʜʚʫʭ ʠʣʠ ʪʨʸʭ 

ʩʪʨʦʢ. 

ɼʣʷ ʩʪʨʦʢʠ ʪʠʧʘ string, ʠʟʤʝʥʠʪʝ ʨʘʟʤʝʨ, ʠʩʧʦʣʴʟʫʷ ʤʝʪʦʜ 

resize. 

string s1=òHello, World!ò; 

s1.resize(17,ôwô); 

s1.resize(6); 

ʅʝʦʙʭʦʜʠʤʦ ʦʙʨʘʪʠʪʴ ʚʥʠʤʘʥʠʝ ʥʘ ʬʫʥʢʮʠʶ getline (cin, s) ʚ 

ʧʨʠʤʝʨʝ, ʪʘʢ ʢʘʢ ʦʥʘ ʧʦʟʚʦʣʷʝʪ ʩʯʠʪʳʚʘʪʴ ʩʪʨʦʢʠ ʩʦ ʚʩʝʤʠ 

ʧʨʦʙʝʣʘʤʠ ʠ ʨʘʟʜʝʣʠʪʝʣʷʤʠ. 

6. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʘʙʦʪʘʪʴ ʩ ʪʝʢʩʪʦʤ ʤʦʞʥʦ ʧʦ-ʨʘʟʥʦʤʫ, ʥʦ 

ʚʩʝʛʜʘ ʥʫʞʥʦ ʧʨʦʚʝʨʷʪʴ ʫʩʣʦʚʠʷ ʢʦʥʮʘ ʩʯʠʪʳʚʘʥʠʷ ʩʠʤʚʦʣʦʚ, ʚʦ 

ʠʟʙʝʞʘʥʠʝ ʜʘʣʴʥʝʡʰʠʭ ʦʰʠʙʦʢ. ʆʩʦʙʝʥʥʦ, ʵʪʦ ʢʘʩʘʝʪʩʷ ʨʘʙʦʪʳ ʩ 

ʬʘʡʣʦʚʳʤ ʪʠʧʦʤ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ, ʦʧʨʘʚʜʘʥʦ ʧʨʠʤʝʥʝʥʠʝ ʬʫʥʢʮʠʡ 

feoff ʠ error: 

½ int feof (FILE*) ʚʦʟʚʨʘʱʘʝʪ ʥʝ ʨʘʚʥʦʝ ʥʫʣʶ ʟʥʘʯʝʥʠʝ, ʝʩʣʠ 

ʜʦʩʪʠʛʥʫʪ ʢʦʥʝʮ ʬʘʡʣʘ, ʘ ʠʥʘʯʝ ï çʥʦʣʴè; 

½ int ferror (FILE*) ʚʦʟʚʨʘʱʘʝʪ ʥʝ ʨʘʚʥʦʝ ʥʫʣʶ ʟʥʘʯʝʥʠʝ, 

ʝʩʣʠ ʦʙʥʘʨʫʞʝʥʘ ʦʰʠʙʢʘ ʚʚʦʜʘ/ʚʳʚʦʜʘ, ʘ ʠʥʘʯʝ ï çʥʦʣʴè. 

ɺ ʧʨʠʤʝʨʝ 5.5 ʧʦʢʘʟʘʥʳ ʨʘʟʣʠʯʥʳʝ ʩʧʦʩʦʙʳ ʯʪʝʥʠʷ ʜʘʥʥʳʭ ʠʟ 

ʪʝʢʩʪʦʚʦʛʦ ʬʘʡʣʘ, ʩ ʧʨʦʚʝʨʢʦʡ ʫʢʘʟʘʥʥʳʭ ʟʥʘʯʝʥʠʡ. 

 

ʇʨʠʤʝʨ 5.5 ʏʪʝʥʠʝ ʪʝʢʩʪʦʚʦʛʦ ʬʘʡʣʘ 

#include <iostream> 

#include <stdlib.h> 

#include <string.h> 

//#define CRT_SECURE_NO_WARNINGS 

//#pragma warning(disable: 4996) 
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 using namespace std; 

 int main() 

 {  

  setlocale(LC_ALL, "RUS"); 

  FILE* f1; 

  char c1; 

  char* st[20]; 

  int k , i, priz; 

  system("cls"); 

  cout << "\nɺʚʝʜʠʪʝ ʩʧʦʩʦʙ ʯʪʝʥʠʷ ʬʘʡʣʘ" 

   << "\n1 - ʧʦʩʠʤʚʦʣʴʥʦ" 

   << "\n2 - ʧʦʩʪʨʦʯʥʦ" 

   << "\n(Ctrl + z Enter ï ʚʳʭʦʜ ʠʟ ʧʨʦʛʨʘʤʤʳ\n"; 

  cin >> priz; 

while (!feof(stdin))// ʅʘʯʘʣʦ ʮʠʢʣʘ. ʎʠʢʣ ʚʳʧʦʣʥʷʝʪʩʷ ʜʦ 

ʪʝʭ ʧʦʨ, ʧʦʢʘ ʥʝ ʙʫʜʝʪ ʚʚʝʜʝʥ ʩʠʤʚʦʣ Ctrl + z. 

  {  

   if ((f1 = fopen("1.txt", "r")) != NULL)  

{ // ɽʩʣʠ ʬʘʡʣ ʦʪʢʨʳʪ, ʚʳʧʦʣʥʷʝʪʩʷ ʙʣʦʢ ʦʧʝʨʘʪʦʨʦʚ ʚ ʩʢʦʙʢʘʭ. 

   //ʯʪʝʥʠʝ ʬʘʡʣʘ 2 ʩʧʦʩʦʙʘʤʠ 1 - ʧʦʩʠʤʚʦʣʴʥʦ, 

    // 2 - ʧʦʩʪʨʦʯʥʦ. 

    // 1 - ʩʧʦʩʦʙ********************** 

    switch (priz) 

    {  

   case 1: cout << "ʇʨʦʛʨʘʤʤʘ ʚʳʚʦʜʠʪ ʪʝʢʩʪ, "<< 

"ʢʦʪʦʨʳʡ ʚʚʦʜʠʪʩʷ ʠʟ ʬʘʡʣʘ ʧʦʩʠʤʚʦʣʴʥʦ. \n"; 

     c1 = ' '; 

     while (!feof(f1)){ 

      cout << c1;  c1 = getc(f1);// ɺ 

ʧʝʨʝʤʝʥʥʫʶ c1 ʠʟ ʬʘʡʣʘ ʚʚʦʜʠʤ ʩʠʤʚʦʣ. 

       // ɺʳʚʦʜʠʤ ʩʠʤʚʦʣ ʥʘ ʵʢʨʘʥ. 

     }  // ʎʠʢʣ, ʧʦʢʘ ʥʝ ʢʦʥʝʮ ʬʘʡʣʘ. 

     break; 

    case 2: //2 ʩʧʦʩʦʙ************* 

   cout << "ʇʨʦʛʨʘʤʤʘ ʚʳʚʦʜʠʪ ʪʝʢʩʪ, " 

  << "ʢʦʪʦʨʳʡ ʚʚʦʜʠʪʩʷ ʠʟ ʬʘʡʣʘ ʧʦʩʪʨʦʯʥʦ \n"; 

     k = 0; 

      while (!feof(f1)) 














































































