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ʅ 63 ʆʙʲʝʢʪʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ: ʄʝʪʦʜʠʯʝʩʢʠʝ 

ʫʢʘʟʘʥʠʷ ʢ ʣʘʙʦʨʘʪʦʨʥʳʤ ʨʘʙʦʪʘʤ ʚ ʜʚʫʭ ʯʘʩʪʷʭ (ʯʘʩʪʴ 1) ʜʣʷ ʩʪʫʜʝʥʪʦʚ 

ʥʘʧʨʘʚʣʝʥʠʷ 09.03.02 çʀʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ ʠ ʪʝʭʥʦʣʦʛʠʠè / ʅʠʢʦʣʘʝʚ ɽ.ʀ. ï 

ʉʪʘʚʨʦʧʦʣʴ: ʀʟʜ-ʚʦ ʉʂʌʋ, 2026. ï 194 ʩ. 

 

ʄʝʪʦʜʠʯʝʩʢʠʝ ʫʢʘʟʘʥʠʷ ʢ ʣʘʙʦʨʘʪʦʨʥʳʤ ʨʘʙʦʪʘʤ ʧʦ ʜʠʩʮʠʧʣʠʥʝ çʆʙʲʝʢʪʥʦ-

ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝè ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʮʠʢʣ ʣʘʙʦʨʘʪʦʨʥʳʭ 

ʨʘʙʦʪ, ʧʦʩʚʷʱʝʥʥʳʡ ʧʨʘʢʪʠʯʝʩʢʠʤ ʘʩʧʝʢʪʘʤ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʥʘ ʷʟʳʢʝ C#, 

ʨʘʟʨʘʙʦʪʢʠ ʠ ʦʪʣʘʜʢʠ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʠʥʩʪʨʫʤʝʥʪʘʨʠʷ Microsoft Visual Studio. ʇʝʨʚʘʷ ʯʘʩʪʴ ʣʘʙʦʨʘʪʦʨʥʦʛʦ ʧʨʘʢʪʠʢʫʤʘ 

ʩʦʜʝʨʞʠʪ 12 ʣʘʙʦʨʘʪʦʨʥʳʭ ʨʘʙʦʪ. ʎʝʣʴ ʫʯʝʙʥʦʛʦ ʧʦʩʦʙʠʷ: ʩʬʦʨʤʠʨʦʚʘʪʴ ʫ 

ʩʪʫʜʝʥʪʦʚ ʮʝʣʦʩʪʥʳʡ ʚʟʛʣʷʜ ʥʘ ʩʦʚʨʝʤʝʥʥʳʝ ʪʝʥʜʝʥʮʠʠ ʚ ʦʙʣʘʩʪʠ ʧʨʦʛʨʘʤʤʥʦʡ 

ʠʥʞʝʥʝʨʠʠ; ʦʙʝʩʧʝʯʠʪʴ ʩʪʫʜʝʥʪʦʚ ʦʙʰʠʨʥʳʤ ʪʝʦʨʝʪʠʯʝʩʢʠʤ ʤʘʪʝʨʠʘʣʦʤ, 

ʜʦʩʪʘʪʦʯʥʳʤ ʜʣʷ ʦʩʚʦʝʥʠʷ ʤʝʪʦʜʠʢ ʨʘʟʨʘʙʦʪʢʠ ʧʨʠʣʦʞʝʥʠʡ; ʩʬʦʨʤʠʨʦʚʘʪʴ 

ʩʠʩʪʝʤʫ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʢʦʤʧʝʪʝʥʮʠʡ. 

 

ʋɼʂ 004.41 (075.8) 

ɹɹʂ 22.18ʷ73 

ɸʚʪʦʨ: 

ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ, ʜʦʮʝʥʪ ɽ.ʀ. ʅʠʢʦʣʘʝʚ 
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ɺɺɽɼɽʅʀɽ 

ʃʘʙʦʨʘʪʦʨʥʳʡ ʧʨʘʢʪʠʢʫʤ ʧʦ ʜʠʩʮʠʧʣʠʥʝ çʆʙʲʝʢʪʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʝ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝè ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʮʠʢʣ ʣʘʙʦʨʘʪʦʨʥʳʭ ʨʘʙʦʪ, ʧʦʩʚʷʱʝʥʥʳʡ 

ʧʨʘʢʪʠʯʝʩʢʠʤ ʘʩʧʝʢʪʘʤ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ, ʨʘʟʨʘʙʦʪʢʠ ʠ ʦʪʣʘʜʢʠ ʧʨʦʛʨʘʤʤʥʦʛʦ 

ʦʙʝʩʧʝʯʝʥʠʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʠʥʩʪʨʫʤʝʥʪʘʨʠʷ Microsoft Visual Studio. ʇʝʨʚʘʷ 

ʯʘʩʪʴ ʫʯʝʙʥʦʛʦ ʧʦʩʦʙʠʷ ʚʢʣʶʯʘʝʪ 12 ʣʘʙʦʨʘʪʦʨʥʳʭ ʨʘʙʦʪ. 

ʉʣʦʞʥʦʩʪʴ ʦʩʚʦʝʥʠʷ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʜʣʷ Windows, ʚ ʩʦʚʦʢʫʧʥʦʩʪʠ ʩ 

ʧʦʩʪʦʷʥʥʳʤ ʨʦʩʪʦʤ ʧʦʧʫʣʷʨʥʦʩʪʠ ʜʘʥʥʦʡ ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ, ʫʢʘʟʳʚʘʝʪ ʥʘ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʦʜʛʦʪʦʚʢʠ ʩʧʝʮʠʘʣʠʩʪʦʚ ʚ ʜʘʥʥʦʡ ʦʙʣʘʩʪʠ. ʋʚʝʣʠʯʝʥʠʝ 

ʢʦʣʠʯʝʩʪʚʘ ʪʝʭʥʦʣʦʛʠʡ ʚ ʩʬʝʨʝ ʩʦʟʜʘʥʠʷ Windows ʧʨʠʣʦʞʝʥʠʡ ʫʢʘʟʳʚʘʝʪ ʥʘ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚʳʙʦʨʘ ʦʪʜʝʣʴʥʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘʨʠʷ, ʧʦʜʜʝʨʞʠʚʘʝʤʦʛʦ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʧʨʦʠʟʚʦʜʠʪʝʣʝʤ ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ Windows. ɺ ʢʘʯʝʩʪʚʝ 

ʪʘʢʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘʨʠʷ ʚ ʜʘʥʥʳʭ ʤʝʪʦʜʠʯʝʩʢʠʭ ʫʢʘʟʘʥʠʷʭ ʠʩʧʦʣʴʟʫʝʪʩʷ IDE MS 

Visual Studio. 

ʀʟʫʯʘʝʤʳʝ ʪʝʭʥʦʣʦʛʠʠ ʧʦʟʚʦʣʷʶʪ ʩʦʟʜʘʚʘʪʴ ʢʨʦʩʩʧʣʘʪʬʦʨʤʝʥʥʳʝ 

ʧʨʠʣʦʞʝʥʠʷ ʜʣʷ Windows ʠ Linux, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʠʟʫʯʘʝʤʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʷʟʳʢʘ 

C# ʤʦʛʫʪ ʧʨʠʤʝʥʷʪʴʩʷ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʧʨʠʣʦʞʝʥʠʡ ʥʘ ʦʩʥʦʚʝ .NET Framework ʠʣʠ 

.NET Core. 

ʆʩʥʦʚʥʦʝ ʚʥʠʤʘʥʠʝ ʚ ʧʝʨʚʦʡ ʯʘʩʪʠ ʧʦʩʦʙʠʷ ʫʜʝʣʝʥʦ ʚʦʧʨʦʩʘʤ, ʩʚʷʟʘʥʥʳʤ ʩ 

ʩʠʥʪʘʢʩʠʩʦʤ ʷʟʳʢʘ C#; ʩʪʘʥʜʘʨʪʥʦʡ ʙʠʙʣʠʦʪʝʢʝ C#; ʤʘʩʩʠʚʘʤ; ʦʩʥʦʚʘʤʠ ʦʙʲʝʢʪʥʦ-

ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʛʦ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ; ʬʘʡʣʦʚʦʤʫ ʚʚʦʜʫ-ʚʳʚʦʜʫ. 
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ʃɸɹʆʈɸʊʆʈʅɸʗ ʈɸɹʆʊɸ 1. ʈɸɿʈɸɹʆʊʂɸ ʂʆʅʉʆʃʔʅʆɻʆ 

ʇʈʀʃʆɾɽʅʀʗ 

1.1. ʎʝʣʴ ʠ ʩʦʜʝʨʞʘʥʠʝ 

ʎʝʣʴ ʣʘʙʦʨʘʪʦʨʥʦʡ ʨʘʙʦʪʳ: ʥʘʫʯʠʪʴʩʷ ʨʘʙʦʪʘʪʴ ʩ ʧʝʨʝʤʝʥʥʳʤʠ ʠ 

ʢʦʥʩʪʘʥʪʘʤʠ ʧʨʦʩʪʳʭ ʪʠʧʦʚ ʚ C#. 

ɿʘʜʘʯʠ ʣʘʙʦʨʘʪʦʨʥʦʡ ʨʘʙʦʪʳ: 

ï ʥʘʫʯʠʪʴʩʷ ʦʙʲʷʚʣʷʪʴ ʧʝʨʝʤʝʥʥʳʝ ʧʨʦʩʪʳʭ ʪʠʧʦʚ ʚ ʷʟʳʢʝ C#; 

ï ʥʘʫʯʠʪʴʩʷ ʦʙʲʷʚʣʷʪʴ ʢʦʥʩʪʘʥʪʳ ʧʨʦʩʪʳʭ ʪʠʧʦʚ ʚ ʷʟʳʢʝ C#; 

ï ʥʘʫʯʠʪʴʩʷ ʚʳʧʦʣʥʷʪʴ ʧʨʦʩʪʝʡʰʠʝ ʜʝʡʩʪʚʠʷ ʩ ʧʝʨʝʤʝʥʥʳʤʠ ʠ ʢʦʥʩʪʘʥʪʘʤʠ. 

1.2. ʊʝʦʨʝʪʠʯʝʩʢʘʷ ʯʘʩʪʴ 

1.2.1 ʉʪʨʫʢʪʫʨʘ ʢʦʥʩʦʣʴʥʦʛʦ ʧʨʠʣʦʞʝʥʠʷ 

ʈʘʩʩʤʦʪʨʠʤ ʩʪʨʫʢʪʫʨʫ ʢʦʥʩʦʣʴʥʦʛʦ ʧʨʠʣʦʞʝʥʠʷ ʥʘ ʷʟʳʢʝ C#, ʩʦʟʜʘʥʥʦʛʦ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʨʝʜʩʪʚ MS Visual Studio (ʨʠʩ. 1.1). 

 

ʈʠʩʫʥʦʢ 1.1 ï ʀʩʭʦʜʥʳʡ ʢʦʜ ʢʦʥʩʦʣʴʥʦʛʦ ʧʨʠʣʦʞʝʥʠʷ 

 

ɺ ʠʥʪʝʨʘʢʪʠʚʥʦʤ ʨʝʜʘʢʪʦʨʝ ʢʦʜʘ ʩʨʝʜʳ ʨʘʟʨʘʙʦʪʢʠ ʢʦʜ ʤʦʞʝʪ ʙʳʪʴ ʩʚʝʨʥʫʪ/ 

ʨʘʟʚʝʨʥʫʪ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʢʥʦʧʦʢ +/-, ʚʥʝʜʨʝʥʥʳʭ ʚ ʢʦʜ. ʅʘ ʨʠʩ. 1.1 ʚ ʦʙʣʘʩʪʠ 1 

1. ʇʦʜʢʣʶʯʝʥʠʝ 

ʧʨʦʩʪʨʘʥʩʪʚ ʠʤʝʥ 

2. ʇʦʣʴʟʦʚʘʪʝʣʴʩʢʦʝ 

ʧʨʦʩʪʨʘʥʩʪʚʦ ʠʤʝʥ 

3. ʆʙʲʷʚʣʝʥʠʝ ʢʣʘʩʩʘ 

4. ʆʙʲʷʚʣʝʥʠʝ ʤʝʪʦʜʘ Main 
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ʧʦʢʘʟʘʥʦ ʧʦʜʢʣʶʯʝʥʠʝ ʧʨʦʩʪʨʘʥʩʪʚ ʠʤʝʥ (ʙʠʙʣʠʦʪʝʢ, ʩʦʜʝʨʞʘʱʠʭ ʩʪʘʥʜʘʨʪʥʳʝ 

ʠʥʩʪʨʫʤʝʥʪʳ) ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʟʘʨʝʟʝʨʚʠʨʦʚʘʥʥʦʛʦ ʩʣʦʚʘ using. 

ʇʨʦʛʨʘʤʤʠʩʪ ʩʘʤ ʩʦʟʜʘʝʪ ʩʚʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ʠʤʝʥ ʩ ʠʤʝʥʝʤ LR_One (2), ʚ 

ʢʦʪʦʨʦʤ ʦʙʲʷʚʣʷʝʪʩʷ ʢʣʘʩʩ ʩ ʠʤʝʥʝʤ Program. 

ɺ ʢʣʘʩʩʝ Program ʦʙʲʷʚʣʝʥ ʦʜʠʥ ʤʝʪʦʜ ï ʬʫʥʢʮʠʷ Main (ʧʘʨʘʤʝʪʨʳ ʬʫʥʢʮʠʠ 

ʥʝ ʨʘʩʩʤʘʪʨʠʚʘʝʤ). 

ʌʫʥʢʮʠʷ Main ʠʤʝʝʪ ʦʩʦʙʝʥʥʦʝ ʟʥʘʯʝʥʠʝ ʚ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʠ ʥʘ ʷʟʳʢʘʭ C, 

C++ ʠ C#. 

ʌʫʥʢʮʠʶ Main ʥʘʟʳʚʘʶʪ çʪʦʯʢʦʡ ʚʭʦʜʘè, ʪʦ ʝʩʪʴ ʥʘʯʘʣʦʤ ʚʳʧʦʣʥʝʥʠʷ 

ʧʨʦʛʨʘʤʤʳ. ɼʘʣʝʝ ʤʳ ʨʘʩʩʤʦʪʨʠʤ ʧʨʠʣʦʞʝʥʠʷ, ʩʦʜʝʨʞʘʱʠʝ ʤʥʦʞʝʩʪʚʦ ʬʫʥʢʮʠʡ. 

ʆʧʝʨʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ ʟʥʘʝʪ ʩ ʢʘʢʦʡ ʠʤʝʥʥʦ ʬʫʥʢʮʠʠ ʥʘʯʘʪʴ ʚʳʧʦʣʥʝʥʠʝ 

ʧʨʦʛʨʘʤʤʳ ï ʩ ʬʫʥʢʮʠʠ Main. ʆʯʝʚʠʜʥʦ, ʯʪʦ ʠʤʷ ʵʪʦʡ ʬʫʥʢʮʠʠ ʤʝʥʷʪʴ ʥʝʣʴʟʷ. ʕʪʦ 

ʜʦʣʞʝʥ ʙʳʪʴ ʩʪʘʪʠʯʝʩʢʠʡ ʤʝʪʦʜ ʢʣʘʩʩʘ (ʠʣʠ ʩʪʨʫʢʪʫʨʳ), ʚʦʟʚʨʘʱʘʶʱʠʡ ʣʠʙʦ 

ʟʥʘʯʝʥʠʝ ʪʠʧʘ int, ʣʠʙʦ void. ʍʦʪʷ ʥʝʨʝʜʢʦ ʤʦʜʠʬʠʢʘʪʦʨ public ʫʢʘʟʳʚʘʝʪʩʷ ʷʚʥʦ, 

ʧʦʩʢʦʣʴʢʫ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ ʵʪʦʪ ʤʝʪʦʜ ʜʦʣʞʝʥ ʙʳʪʴ ʚʳʟʚʘʥ ʠʟʚʥʝ ʧʨʦʛʨʘʤʤʳ, ʥʘ 

ʩʘʤʦʤ ʜʝʣʝ ʥʝʚʘʞʥʦ, ʢʘʢʦʡ ʫʨʦʚʝʥʴ ʜʦʩʪʫʧʘ ʚʳ ʥʘʟʥʘʯʠʪʝ ʤʝʪʦʜʫ ʪʦʯʢʠ ʚʭʦʜʘ. ʆʥ 

ʟʘʧʫʩʪʠʪʩʷ, ʜʘʞʝ ʝʩʣʠ ʚʳ ʧʦʤʝʪʠʪʝ ʝʛʦ ʢʘʢ private. 

ʂʦʛʜʘ ʢʦʤʧʠʣʠʨʫʝʪʩʷ ʢʦʥʩʦʣʴʥʦʝ ʠʣʠ Windows-ʧʨʠʣʦʞʝʥʠʝ ʉ#, ʧʦ 

ʫʤʦʣʯʘʥʠʶ ʢʦʤʧʠʣʷʪʦʨ ʠʱʝʪ ʚ ʪʦʯʥʦʩʪʠ ʦʜʠʥ ʤʝʪʦʜ Main () ʩ ʦʧʠʩʘʥʥʦʡ ʚʳʰʝ 

ʩʠʛʥʘʪʫʨʦʡ ʚ ʣʶʙʦʤ ʢʣʘʩʩʝ ʠ ʜʝʣʘʝʪ ʝʛʦ ʪʦʯʢʦʡ ʚʭʦʜʘ ʧʨʦʛʨʘʤʤʳ. ɽʩʣʠ ʩʫʱʝʩʪʚʫʝʪ 

ʙʦʣʝʝ ʦʜʥʦʛʦ ʤʝʪʦʜʘ Main ( ), ʢʦʤʧʠʣʷʪʦʨ ʚʦʟʚʨʘʱʘʝʪ ʩʦʦʙʱʝʥʠʝ ʦʙ ʦʰʠʙʢʝ. 

ʆʙʨʘʪʠʪʝ ʚʥʠʤʘʥʠʝ ʥʘ ʚʣʦʞʝʥʥʦʩʪʴ ʢʦʥʩʪʨʫʢʮʠʡ ʥʘ ʨʠʩ. 1.1: ʚ ʧʨʦʩʪʨʘʥʩʪʚʦ 

ʠʤʝʥ LR_One ʚʣʦʞʝʥ ʢʣʘʩʩ Program, ʚ ʢʣʘʩʩ Program ʚʣʦʞʝʥʘ ʬʫʥʢʮʠʷ Main. ɺ 

ʩʚʦʶ ʦʯʝʨʝʜʴ, ʚ ʬʫʥʢʮʠʠ Main ʩʦʜʝʨʞʘʪʩʷ ʠʥʩʪʨʫʢʮʠʠ ʥʘ ʷʟʳʢʝ C#-ʢʦʜ, ʢʦʪʦʨʳʡ 

ʥʘʯʥʝʪ ʚʳʧʦʣʥʷʪʴʩʷ ʧʨʠ ʩʪʘʨʪʝ ʧʨʦʛʨʘʤʤʳ. 

ɺ ʉ#, ʢʘʢ ʠ ʚ ʜʨʫʛʠʭ ʉ-ʧʦʜʦʙʥʳʭ ʷʟʳʢʘʭ, ʙʦʣʴʰʠʥʩʪʚʦ ʦʧʝʨʘʪʦʨʦʚ 

ʟʘʚʝʨʰʘʶʪʩʷ ʪʦʯʢʦʡ ʩ ʟʘʧʷʪʦʡ (;) ʠ ʤʦʛʫʪ ʧʨʦʜʦʣʞʘʪʴʩʷ ʚ ʥʝʩʢʦʣʴʢʠʭ ʩʪʨʦʢʘʭ ʙʝʟ 

ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʫʢʘʟʘʥʠʷ ʟʥʘʢʘ ʧʝʨʝʥʦʩʘ. ʆʧʝʨʘʪʦʨʳ ʤʦʛʫʪ ʙʳʪʴ ʦʙʲʝʜʠʥʝʥʳ ʚ 

ʙʣʦʢʠ ʩ ʧʦʤʦʱʴʶ ʬʠʛʫʨʥʳʭ ʩʢʦʙʦʢ ({ }). ʆʜʥʦʩʪʨʦʯʥʳʝ ʢʦʤʤʝʥʪʘʨʠʠ ʥʘʯʠʥʘʶʪʩʷ 

ʩ ʜʚʦʡʥʦʛʦ ʩʣʝʰʘ (//), ʘ ʤʥʦʛʦʩʪʨʦʯʥʳʝ ï ʩʦʩʣʝʰʘ ʩʦ ʟʚʝʟʜʦʯʢʦʡ (/*) ʠ 
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ʟʘʢʘʥʯʠʚʘʶʪʩʷ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʡ ʢʦʤʙʠʥʘʮʠʝʡ (*/). ɺ ʵʪʠʭ ʘʩʧʝʢʪʘʭ ʷʟʳʢ ʉ# 

ʠʜʝʥʪʠʯʝʥ C++ ʠ Java. 

ʉʣʝʜʫʝʪ ʪʘʢʞʝ ʧʦʤʥʠʪʴ ʦ ʪʦʤ, ʯʪʦ ʷʟʳʢ ʉ# ʯʫʚʩʪʚʠʪʝʣʝʥ ʢ ʨʝʛʠʩʪʨʫ 

ʩʠʤʚʦʣʦʚ. ʕʪʦ ʟʥʘʯʠʪ, ʯʪʦ ʧʝʨʝʤʝʥʥʳʝ ʩ ʠʤʝʥʘʤʠ myVar ʠ MyVar ʷʚʣʷʶʪʩʷ 

ʨʘʟʥʳʤʠ. 

ʇʨʠʯʠʥʘ ʧʨʠʩʫʪʩʪʚʠʷ ʦʧʝʨʘʪʦʨʘ using ʚ ʬʘʡʣʝ Program.cs ʩʚʷʟʘʥʘ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʙʠʙʣʠʦʪʝʯʥʳʭ ʢʣʘʩʩʦʚ. 

ɺʝʩʴ ʢʦʜ ʉ# ʜʦʣʞʝʥ ʩʦʜʝʨʞʘʪʴʩʷ ʚʥʫʪʨʠ ʢʣʘʩʩʘ. ʆʙʲʷʚʣʝʥʠʝ ʢʣʘʩʩʘ ʩʦʩʪʦʠʪ 

ʠʟ ʢʣʶʯʝʚʦʛʦ ʩʣʦʚʘ class, ʟʘ ʢʦʪʦʨʳʤ ʩʣʝʜʫʝʪ ʠʤʷ ʢʣʘʩʩʘ ʠ ʧʘʨʘ ʬʠʛʫʨʥʳʭ ʩʢʦʙʦʢ. 

ɺʝʩʴ ʢʦʜ, ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʡ ʩ ʵʪʠʤ ʢʣʘʩʩʦʤ, ʨʘʟʤʝʱʘʝʪʩʷ ʤʝʞʜʫ ʵʪʠʤʠ ʩʢʦʙʢʘʤʠ. 

1.2.2 ʊʠʧʳ ʟʥʘʯʝʥʠʡ C# 

ʗʟʳʢ C# ʧʦʜʜʝʨʞʠʚʘʝʪ 8 ʧʨʝʜʦʧʨʝʜʝʣʝʥʥʳʭ ʮʝʣʦʯʠʩʣʝʥʥʳʭ ʪʠʧʦʚ 

(ʪʘʙʣʠʮʘ 1.1). 

 

ʊʘʙʣʠʮʘ 1.1 ï ʎʝʣʦʯʠʩʣʝʥʥʳʝ ʪʠʧʳ C# 

ʀʤʷ ʪʠʧʘ ʊʠʧ CTS ʆʧʠʩʘʥʠʝ ɼʠʘʧʘʟʦʥ 

(ʤʠʥʠʤʫʤ : 

ʤʘʢʩʠʤʫʤ) 

sbyte System.SByte 8-ʙʠʪʥʦʝ ʮʝʣʦʝ ʩʦ ʟʥʘʢʦʤ -128 : 127 

short System.Int16 16-ʙʠʪʥʦʝ ʮʝʣʦʝ ʩʦ 

ʟʥʘʢʦʤ 

-32 768 : 32 767 

int System.Int32 32-ʙʠʪʥʦʝ ʮʝʣʦʝ ʩʦ 

ʟʥʘʢʦʤ 

-2 147 483 648 : 

2 147 483 647 

long System.Int64 64-ʙʠʪʥʦʝ ʮʝʣʦʝ ʩʦ 

ʟʥʘʢʦʤ 

-263 : 263-1 

byte System.Byte 8-ʙʠʪʥʦʝ ʮʝʣʦʝ ʙʝʟ ʟʥʘʢʘ 0 : 255 

ushort System.UInt16 16-ʙʠʪʥʦʝ ʮʝʣʦʝ ʙʝʟ ʟʥʘʢʘ 0 : 65 535 

uint System.UInt32 32-ʙʠʪʥʦʝ ʮʝʣʦʝ ʙʝʟ ʟʥʘʢʘ 0 : 232-1 

ulong System.UInt64 64-ʙʠʪʥʦʝ ʮʝʣʦʝ ʙʝʟ ʟʥʘʢʘ 0 : 264-1 
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ʗʟʳʢ C# ʪʘʢʞʝ ʧʦʜʜʝʨʞʠʚʘʝʪ ʠ ʪʠʧʳ ʩ ʧʣʘʚʘʶʱʝʡ ʪʦʯʢʦʡ (ʪʘʙʣʠʮʘ 1.2). 

ʊʘʙʣʠʮʘ 1.2 ï ʊʠʧʳ ʩ ʧʣʘʚʘʶʱʝʡ ʪʦʯʢʦʡ C# 

ʀʤʷ 

ʪʠʧʘ 

ʊʠʧ CTS ʆʧʠʩʘʥʠʝ ʂʦʣ-ʚʦ 

ʟʥʘʢʦʚ 

ɼʠʘʧʘʟʦʥ 

(ʤʠʥʠʤʫʤ : 

ʤʘʢʩʠʤʫʤ) 

float System.Single 32-ʙʠʪʥʦʝ ʩ ʧʣʘʚʘʶʱʝʡ 

ʪʦʯʢʦʡ ʦʜʠʥʘʨʥʦʡ 

ʪʦʯʥʦʩʪʠ 

7 ʦʪ 
45105.1 -³°  

ʜʦ 
38104.3 ³°  

double System.Double 64-ʙʠʪʥʦʝ ʩ ʧʣʘʚʘʶʱʝʡ 

ʪʦʯʢʦʡ ʜʚʦʡʥʦʡ 

ʪʦʯʥʦʩʪʠ 

15/16 ʦʪ 
324100.5 -³°  

ʜʦ 
308107.1 ³°  

 

ɺ ʪʘʙʣʠʮʝ 1.3 ʧʨʝʜʩʪʘʚʣʝʥ ʜʝʩʷʪʠʯʥʳʡ ʪʠʧ C#. ɼʘʥʥʳʡ ʪʠʧ ʨʝʘʣʠʟʦʚʘʥ ʜʣʷ 

ʬʠʥʘʥʩʦʚʳʭ ʦʧʝʨʘʮʠʡ. 

ʊʘʙʣʠʮʘ 1.3 ï ɼʝʩʷʪʠʯʥʳʡ ʪʠʧ C# 

ʀʤʷ ʪʠʧʘ ʊʠʧ CTS ʆʧʠʩʘʥʠʝ ʂʦʣ-

ʚʦ 

ʟʥʘʢʦʚ 

ɼʠʘʧʘʟʦʥ 

(ʤʠʥʠʤʫʤ : 

ʤʘʢʩʠʤʫʤ) 

decimal System.Decimal 128-ʙʠʪʥʦʝ ʩ 

ʧʣʘʚʘʶʱʝʡ ʪʦʯʢʦʡ ʚ 

ʜʝʩʷʪʠʯʥʦʡ ʥʦʪʘʮʠʠ 

ʩ ʚʳʩʦʢʦʡ 

ʪʦʯʥʦʩʪʴʶ 

28 ʦʪ 
28100.1 -³°  

ʜʦ 
28109.7 ³°  

 

ʂʘʢ ʠ ʚʦ ʤʥʦʛʠʭ ʷʟʳʢʘʭ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʩʫʱʝʩʪʚʫʝʪ ʙʫʣʝʚʩʢʠʡ ʪʠʧ 

(ʪʘʙʣʠʮʘ 1.4). 

 

ʊʘʙʣʠʮʘ 1.4 ï ɹʫʣʝʚʩʢʠʡ ʪʠʧ. 

ʀʤʷ ʪʠʧʘ ʊʠʧ CTS ɿʥʘʯʝʥʠʷ 

bool System.Boolean true ʠʣʠ false 

 

ɼʣʷ ʭʨʘʥʝʥʠʷ ʦʜʠʥʦʯʥʳʭ ʩʠʤʚʦʣʦʚ ʚ ʷʟʳʢʝ C# ʠʩʧʦʣʴʟʫʝʪʩʷ ʪʠʧ char 

(ʪʘʙʣʠʮʘ 1.5) 
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ʊʘʙʣʠʮʘ 1.5 ï ɹʫʣʝʚʩʢʠʡ ʪʠʧ. 

ʀʤʷ ʪʠʧʘ ʊʠʧ CTS ɿʥʘʯʝʥʠʷ 

char System.Char ʇʨʝʜʩʪʘʚʣʷʝʪ ʦʪʜʝʣʴʥʳʡ 16-

ʙʠʪʥʳʡ (Unicode) ʩʠʤʚʦʣ 

 

ʃʠʪʝʨʘʣʳ ʪʠʧʘ char ʟʘʧʠʩʳʚʘʶʪʩʷ ʢʘʢ ʦʜʠʥʦʯʥʳʝ, ʟʘʢʣʶʯʝʥʥʳʝ ʚ ʦʜʠʥʘʨʥʳʝ 

ʢʘʚʳʯʢʠ ʩʠʤʚʦʣʳ: óFô, ówô, óʮô, óʗô ʠ ʪ.ʜ. 

ɺ ʧʝʨʝʤʝʥʥʳʭ ʪʠʧʘ char ʤʦʞʥʦ ʭʨʘʥʠʪʴ ʠ ʩʧʝʮʠʘʣʴʥʳʝ ʩʠʤʚʦʣʳ ʚ ʚʠʜʝ 

ʫʧʨʘʚʣʷʶʱʠʭ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ (ʪʘʙʣʠʮʘ 1.6). 

 

ʊʘʙʣʠʮʘ 1.6 ï ʇʨʝʜʩʪʘʚʣʝʥʠʝ ʩʠʤʚʦʣʦʚ ʚ ʚʠʜʝ ʫʧʨʘʚʣʷʶʱʠʭ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ. 

ʋʧʨʘʚʣʷʶʱʘʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʉʠʤʚʦʣ 

\ô ʆʜʠʥʦʯʥʘʷ ʢʘʚʳʯʢʘ 

\ò ɼʚʦʡʥʘʷ ʢʘʚʳʯʢʘ 

\\ ʆʙʨʘʪʥʳʡ ʩʣʵʰ 

\0 ʇʫʩʪʦ 

\a ʇʨʝʜʫʧʨʝʞʜʝʥʠʝ (ʟʚʫʢʦʚʦʡ ʩʠʛʥʘʣ) 

\b ɿʘʙʦʡ 

\f ʇʦʜʘʯʘ ʬʦʨʤʳ 

\n ʅʦʚʘʷ ʩʪʨʦʢʘ 

\r ɺʦʟʚʨʘʪ ʢʘʨʝʪʢʠ 

\t ʉʠʤʚʦʣ ʪʘʙʫʣʷʮʠʠ 

\v ɺʝʨʪʠʢʘʣʴʥʘʷ ʪʘʙʫʣʷʮʠʷ 

 

ɽʩʣʠ ʦʪʜʝʣʴʥʳʝ ʩʠʤʚʦʣʳ ʦʙʲʝʜʠʥʝʥʳ ʚ ʩʪʨʦʢʫ, ʪʦ ʥʝʦʙʭʦʜʠʤʦ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʪʠʧ string, ʢʦʪʦʨʳʡ ʦʪʦʙʨʘʞʘʝʪʩʷ ʥʘ ʪʠʧ CTS ï System.String. 

1.2.3 ʆʙʲʷʚʣʝʥʠʝ ʠ ʠʥʠʮʠʘʣʠʟʘʮʠʷ ʧʝʨʝʤʝʥʥʳʭ ʚ C# 

ʉʠʥʪʘʢʩʠʩ ʦʙʲʷʚʣʝʥʠʷ ʧʝʨʝʤʝʥʥʳʭ ʚ C# ʚʳʛʣʷʜʠʪ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 

;ʥʦʡʪʦʨʇʝʨʝʤʝʥʀʜʝʥʪʠʬʠʢʘʊʠʧɼʘʥʥʳʭ  

ʅʘʧʨʠʤʝʨ: 
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ʕʪʦʪ ʢʦʜ ʦʙʲʷʚʣʷʝʪ ʧʝʨʝʤʝʥʥʫʶ ʪʠʧʘ int ʩ ʠʤʝʥʝʤ a. ʂʦʤʧʠʣʷʪʦʨ ʥʝ ʧʦʟʚʦʣʠʪ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʵʪʫ ʧʝʨʝʤʝʥʥʫʶ ʜʦ ʪʝʭ ʧʦʨ, ʧʦʢʘ ʦʥʘ ʥʝ ʙʫʜʝʪ ʠʥʠʮʠʘʣʠʟʠʨʦʚʘʥʘ (ʪ.ʝ. 

ʧʦʢʘ ʝʡ ʥʝ ʙʫʜʝʪ ʧʨʠʩʚʦʝʥʦ ʟʥʘʯʝʥʠʝ). 

ɼʣʷ ʠʥʠʮʠʘʣʠʟʘʮʠʠ ʧʝʨʝʤʝʥʥʦʡ a ʥʝʦʙʭʦʜʠʤʦ ʥʘʧʠʩʘʪʴ ʩʣʝʜʫʶʱʠʡ ʢʦʜ: 

 

ʇʝʨʝʤʝʥʥʫʶ ʤʦʞʥʦ ʠʥʠʮʠʘʣʠʟʠʨʦʚʘʪʴ ʚʦ ʚʨʝʤʷ ʦʙʲʷʚʣʝʥʠʷ: 

 

ʠʣʠ 

 

ʉʠʥʪʘʢʩʠʩ C# ʧʦʟʚʦʣʷʝʪ ʦʙʲʷʚʠʪʴ ʥʝʩʢʦʣʴʢʦ ʧʝʨʝʤʝʥʥʳʭ (ʠ 

ʠʥʠʮʠʘʣʠʟʠʨʦʚʘʪʴ ʠʭ) ʦʜʥʦʛʦ ʪʠʧʘ ʚ ʦʜʥʦʡ ʩʠʥʪʘʢʩʠʯʝʩʢʦʡ ʢʦʥʩʪʨʫʢʮʠʠ. 

ʅʘʧʨʠʤʝʨ: 

 

ɺ ʜʘʥʥʦʤ ʧʨʠʤʝʨʝ ʦʙʲʷʚʣʷʝʪʩʷ 5 ʧʝʨʝʤʝʥʥʳʭ ʪʠʧʘ float, ʥʝʢʦʪʦʨʳʝ ʠʟ ʥʠʭ 

ʠʥʠʮʠʘʣʠʟʠʨʫʶʪʩʷ ʚ ʧʨʦʮʝʩʩʝ ʦʙʲʷʚʣʝʥʠʷ. 

1.2.4 ʆʙʲʷʚʣʝʥʠʝ ʠ ʠʥʠʮʠʘʣʠʟʘʮʠʷ ʢʦʥʩʪʘʥʪ ʚ C# 

ʂʦʥʩʪʘʥʪʘ ï ʵʪʦ ʧʝʨʝʤʝʥʥʘʷ, ʟʥʘʯʝʥʠʝ ʢʦʪʦʨʦʡ ʥʝ ʤʝʥʷʝʪʩʷ ʟʘ ʚʨʝʤʷ 

ʚʳʧʦʣʥʝʥʠʷ ʧʨʦʛʨʘʤʤʳ. ɼʣʷ ʦʙʲʷʚʣʝʥʠʷ ʢʦʥʩʪʘʥʪʳ ʥʝʦʙʭʦʜʠʤʦ ʚʦʩʧʦʣʴʟʦʚʘʪʴʩʷ 

ʢʣʶʯʝʚʳʤ ʩʣʦʚʦʤ const. ʇʨʠʤʝʨ: 

 

ʆʯʝʚʠʜʥʦ, ʯʪʦ ʧʨʠ ʪʘʢʦʤ ʦʙʲʷʚʣʝʥʠʠ, ʧʦʤʝʥʷʪʴ ʟʥʘʯʝʥʠʷ simv ʠ pi ʚ 

ʜʘʣʴʥʝʡʰʝʤ ʙʫʜʝʪ ʥʝʣʴʟʷ. 
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1.3. ʄʝʪʦʜʠʢʘ ʠ ʧʦʨʷʜʦʢ ʚʳʧʦʣʥʝʥʠʷ ʨʘʙʦʪʳ 

1.3.1. ʉʦʟʜʘʥʠʝ ʧʨʠʣʦʞʝʥʠʷ ʜʣʷ ʚʳʚʦʜʘ ʧʝʨʩʦʥʘʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʠ 

1. ʉʦʟʜʘʡʪʝ ʢʦʥʩʦʣʴʥʦʝ ʧʨʠʣʦʞʝʥʠʝ, ʜʣʷ ʵʪʦʛʦ ʚʳʧʦʣʥʠʪʝ ʩʣʝʜʫʶʱʠʝ 

ʜʝʡʩʪʚʠʷ: 

1.1 ɺʳʙʝʨʠʪʝ ʢʦʤʘʥʜʫ ʛʣʘʚʥʦʛʦ ʤʝʥʶ ...ProjectNewFile ­­  

1.2 ɺ ʦʪʢʨʳʚʰʝʤʩʷ ʜʠʘʣʦʛʦʚʦʤ ʦʢʥʝ (ʨʠʩ. 1.2) ʚʳʙʝʨʠʪʝ 

ʥʝʦʙʭʦʜʠʤʳʝ ʥʘʩʪʨʦʡʢʠ ʜʣʷ ʩʦʟʜʘʚʘʝʤʦʛʦ ʧʨʦʝʢʪʘ: ʷʟʳʢ Visual C#; 

ʬʨʝʡʤʚʦʨʢ: .NET Framework 4 ʠ ʚʳʰʝ; ʰʘʙʣʦʥ: Console Application. 

 
ʈʠʩʫʥʦʢ 1.2 ï ʉʦʟʜʘʥʠʝ ʥʦʚʦʛʦ ʧʨʦʝʢʪʘ ʢʦʥʩʦʣʴʥʦʛʦ ʧʨʠʣʦʞʝʥʠʷ 

 

1.3 ɺ ʪʝʢʩʪʦʚʦʤ ʧʦʣʝ Name ʚʚʝʜʠʪʝ ʠʤʷ ʧʨʦʝʢʪʘ (ʥʘʧʨʠʤʝʨ 

LR_One). 

1.4 ɺ ʪʝʢʩʪʦʚʦʤ ʧʦʣʝ Location ʚʳʙʝʨʠʪʝ ʤʝʩʪʦ ʩʦʭʨʘʥʝʥʠʷ ʥʦʚʦʛʦ 

ʧʨʦʝʢʪʘ. 

1.5 ʋʩʪʘʥʦʚʠʪʝ ʬʣʘʞʦʢ-ʧʝʨʝʢʣʶʯʘʪʝʣʴ çCreate directory for 

solutionè. 

1.6 ʅʘʞʤʠʪʝ ʢʥʦʧʢʫ çOKè. 
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2. ʇʦʩʣʝ ʚʳʧʦʣʥʝʥʠʷ ʧʫʥʢʪʘ 1 ʚ ʩʨʝʜʝ ʨʘʟʨʘʙʦʪʢʠ ʦʪʢʨʦʝʪʩʷ ʥʦʚʳʡ 

ʩʦʟʜʘʥʥʳʡ ʧʨʦʝʢʪ (ʨʠʩ. 1.3). 

 
ʈʠʩʫʥʦʢ 1.3 ï ʅʦʚʳʡ ʧʨʦʝʢʪ, ʟʘʛʨʫʞʝʥʥʳʡ ʚ ʩʨʝʜʫ ʨʘʟʨʘʙʦʪʢʠ: ʚʢʣʘʜʢʘ çSolution 

Explorerè ʦʪʦʙʨʘʞʘʝʪ ʩʦʩʪʘʚ ʧʨʦʝʢʪʘ (ʥʘʩ ʠʥʪʝʨʝʩʫʝʪ ʪʦʣʴʢʦ ʬʘʡʣ Program.cs); ʚ 

ʣʝʚʦʡ ʯʘʩʪʠ ʦʢʥʘ (ʩʚʝʨʭʫ) ʦʪʢʨʳʪ ʬʘʡʣ Program.cs ʚ ʨʝʜʘʢʪʦʨʝ ʢʦʜʘ 

 

3. ʅʘ ʜʘʥʥʦʤ ʵʪʘʧʝ ʥʝʦʙʭʦʜʠʤʦ ʦʟʥʘʢʦʤʠʪʴʩʷ ʩʦ ʩʪʨʫʢʪʫʨʦʡ ʠʩʭʦʜʥʦʛʦ 

ʬʘʡʣʘ ʢʦʥʩʦʣʴʥʦʛʦ ʧʨʠʣʦʞʝʥʠʷ (ʨʠʩ. 1.4). 

 

ʈʠʩʫʥʦʢ 1.4 ï ʀʩʭʦʜʥʳʡ ʬʘʡʣ ʢʦʥʩʦʣʴʥʦʛʦ ʧʨʠʣʦʞʝʥʠʷ 

 

4. ɺʝʩʴ ʢʦʜ ʧʨʦʛʨʘʤʤʳ ʥʝʦʙʭʦʜʠʤʦ ʧʠʩʘʪʴ ʚʥʫʪʨʠ ʬʫʥʢʮʠʠ Main. 
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5. ɼʣʷ ʧʦʩʪʨʦʝʥʠʷ ʩʙʦʨʢʠ (ʠʩʧʦʣʥʷʝʤʦʛʦ exe-ʬʘʡʣʘ) ʚʳʧʦʣʥʠʪʝ ʢʦʤʘʥʜʫ 

ʛʣʘʚʥʦʛʦ ʤʝʥʶ SolutionBuildBuild­  (ʠʣʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʛʦʨʷʯʫʶ ʢʣʘʚʠʰʫ 6F ). 

ʇʦʩʣʝ ʵʪʦʛʦ ʩʙʦʨʢʘ ʩʦʟʜʘʥʘ, ʥʦ ʧʨʠʣʦʞʝʥʠʝ ʥʝ ʙʫʜʝʪ ʟʘʧʫʱʝʥʦ ʘʚʪʦʤʘʪʠʯʝʩʢʠ. 

6. ɼʣʷ ʩʦʟʜʘʥʠʷ ʩʙʦʨʢʠ ʠ ʧʦʩʣʝʜʫʶʱʝʛʦ ʟʘʧʫʩʢʘ ʧʨʦʛʨʘʤʤʳ ʤʦʞʥʦ 

ʚʦʩʧʦʣʴʟʦʚʘʪʴʩʷ ʢʦʤʘʥʜʦʡ DebuggingStartDebug­  ʛʣʘʚʥʦʛʦ ʤʝʥʶ ʩʨʝʜʳ 

ʨʘʟʨʘʙʦʪʢʠ ʠʣʠ ʥʘʞʘʪʴ ʢʥʦʧʢʫ ʧʘʥʝʣʠ ʠʥʩʪʨʫʤʝʥʪʦʚ  )(F5DebuggingStart . 

ʄʦʞʥʦ ʪʘʢʞʝ ʠʩʧʦʣʴʟʦʚʘʪʴ ʛʦʨʷʯʫʶ ʢʣʘʚʠʰʫ 5F . 

7. ɿʘʧʫʩʪʠʪʝ ʧʨʠʣʦʞʝʥʠʝ ʥʘ ʚʳʧʦʣʥʝʥʠʝ ʦʜʥʠʤ ʠʟ ʤʝʪʦʜʦʚ, ʫʢʘʟʘʥʥʳʭ ʚ 

ʧʫʥʢʪʝ 6. ʆʢʥʦ ʢʦʥʩʦʣʴʥʦʛʦ ʧʨʠʣʦʞʝʥʠʷ ʧʦʷʚʠʪʩʷ ʠ ʠʩʯʝʟʥʝʪ. ʕʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ 

ʧʨʠʣʦʞʝʥʠʝ ʚʳʧʦʣʥʠʣʦ ʚʩʝ ʢʦʤʘʥʜʳ, ʥʘʧʠʩʘʥʥʳʝ ʧʨʦʛʨʘʤʤʠʩʪʦʤ, ʠ ʟʘʚʝʨʰʠʣʦ  

ʩʚʦʶ ʨʘʙʦʪʫ. 

8. ɼʣʷ ʫʜʝʨʞʘʥʠʷ ʦʢʥʘ ʥʘ ʵʢʨʘʥʝ ʠʟʤʝʥʠʪʝ ʠʩʭʦʜʥʳʡ ʬʘʡʣ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ 

ʩ ʨʠʩʫʥʢʦʤ 1.5. ɺ ʬʫʥʢʮʠʠ Main ʜʦʙʘʚʣʝʥ ʚʳʟʦʚ ʪʦʣʴʢʦ ʦʜʥʦʡ ʢʦʤʘʥʜʳ 

Console.DeadKey ( ) ï ʵʪʘ ʬʫʥʢʮʠʷ ʦʩʪʘʥʘʚʣʠʚʘʝʪ ʚʳʧʦʣʥʝʥʠʝ ʧʨʦʛʨʘʤʤʳ ʠ ʞʜʝʪ, 

ʢʦʛʜʘ ʧʦʣʴʟʦʚʘʪʝʣʴ ʥʘʞʤʝʪ ʣʶʙʫʶ ʢʣʘʚʠʰʫ. 

 

ʈʠʩʫʥʦʢ 1.5 ï ʀʩʭʦʜʥʳʡ ʬʘʡʣ ʢʦʥʩʦʣʴʥʦʛʦ ʧʨʠʣʦʞʝʥʠʷ ʜʣʷ 

ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʟʘʢʨʳʪʠʷ ʦʢʥʘ ʢʦʥʩʦʣʴʥʦʛʦ ʧʨʠʣʦʞʝʥʠʷ 

 

9. ɿʘʧʫʩʪʠʪʝ ʠʟʤʝʥʝʥʥʦʝ ʧʨʠʣʦʞʝʥʠʝ, ʫʙʝʜʠʪʝʩʴ, ʯʪʦ ʦʢʥʦ ʫʜʝʨʞʠʚʘʝʪʩʷ 

ʥʘ ʵʢʨʘʥʝ. 

10. ɼʦʙʘʚʴʪʝ ʥʝʩʢʦʣʴʢʦ ʩʪʨʦʢ ʢʦʜʘ ʚ ʠʩʭʦʜʥʳʡ ʬʘʡʣ (ʨʠʩ. 1.6). 
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ʈʠʩʫʥʦʢ 1.6 ï ʀʩʭʦʜʥʳʡ ʬʘʡʣ ʢʦʥʩʦʣʴʥʦʛʦ ʧʨʠʣʦʞʝʥʠʷ ʜʣʷ ʚʳʚʦʜʘ 

ʠʥʬʦʨʤʘʮʠʠ ʥʘ ʵʢʨʘʥ. 

 

11. ɺʥʠʤʘʪʝʣʴʥʦ ʠʟʫʯʠʪʝ ʠʩʭʦʜʥʳʡ ʢʦʜ ʧʨʠʤʝʨʘ ʥʘ ʨʠʩ. 1.5. ɿʘʧʫʩʪʠʪʝ 

ʧʨʠʣʦʞʝʥʠʝ ʠ ʫʙʝʜʠʪʝʩʴ, ʯʪʦ ʦʪʩʫʪʩʪʚʫʶʪ ʦʰʠʙʢʠ ʠ ʠʥʬʦʨʤʘʮʠʷ ʚʳʚʦʜʠʪʩʷ. 

1.3.2. ʇʨʠʣʦʞʝʥʠʝ ʜʣʷ ʚʳʯʠʩʣʝʥʠʷ ʟʥʘʯʝʥʠʷ ʚʳʨʘʞʝʥʠʷ 

1. ʉʦʟʜʘʡʪʝ ʥʦʚʦʝ ʢʦʥʩʦʣʴʥʦʝ ʧʨʠʣʦʞʝʥʠʝ. 

2. ʀʟʫʯʠʪʝ ʤʘʪʝʨʠʘʣ ʚ ʨʘʟʜʝʣʝ çʊʝʦʨʝʪʠʯʝʩʢʦʝ ʯʘʩʪʴè ʜʘʥʥʦʡ ʣʘʙʦʨʘʪʦʨʥʦʡ 

ʨʘʙʦʪʳ. 

3. ʄʦʜʠʬʠʮʠʨʫʡʪʝ ʠʩʭʦʜʥʳʡ ʬʘʡʣ ʢʘʢ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ. 1.7. 
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ʈʠʩʫʥʦʢ 1.7 ï ʆʙʲʷʚʣʝʥʠʝ ʧʝʨʝʤʝʥʥʳʭ ʚ C# 

 

4. ʈʘʩʩʤʦʪʨʠʤ ʧʨʠʚʝʜʝʥʥʳʡ ʧʨʠʤʝʨ ʧʦʜʨʦʙʥʝʝ: 

4.1. ɺ ʩʪʨʦʢʝ 12 ʦʙʲʷʚʣʷʝʪʩʷ ʧʝʨʝʤʝʥʥʘʷ ʪʠʧʘ int ʩ ʠʤʝʥʝʤ a. 

4.2. ɺ ʩʪʨʦʢʝ 13 ʦʙʲʷʚʣʷʝʪʩʷ ʧʝʨʝʤʝʥʥʘʷ ʪʠʧʘ int ʩ ʠʤʝʥʝʤ b, ʧʨʠʯʝʤ ʧʨʠ 

ʦʙʲʷʚʣʝʥʠʠ ʜʣʷ ʥʝʝ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʥʘʯʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ, ʨʘʚʥʦʝ 7. 

4.3. ɺ ʩʪʨʦʢʝ 15 ʦʙʲʷʚʣʷʝʪʩʷ ʧʝʨʝʤʝʥʥʘʷ ʪʠʧʘ string ʩ ʠʤʝʥʝʤ str ʠ 

ʠʥʠʮʠʘʣʠʟʠʨʫʝʪʩʷ ʩʪʨʦʢʦʚʳʤ ʟʥʘʯʝʥʠʝʤ çHello, World!!!è. 

4.4. ɺ ʩʪʨʦʢʝ 17 ʧʝʨʝʤʝʥʥʦʡ a ʧʨʠʩʚʘʠʚʘʝʪʩʷ ʮʝʣʦʯʠʩʣʝʥʥʦʝ ʟʥʘʯʝʥʠʝ 123. 

5. ɿʘʧʫʩʪʠʪʝ ʧʨʠʣʦʞʝʥʠʝ ʥʘ ʚʳʧʦʣʥʝʥʠʝ. ʋ ʚʘʩ ʜʦʣʞʥʦ ʧʦʷʚʠʪʴʩʷ ʧʫʩʪʦʝ 

ʦʢʥʦ ʢʦʥʩʦʣʴʥʦʛʦ ʧʨʠʣʦʞʝʥʠʷ. ʆʯʝʚʠʜʥʦ, ʯʪʦ ʠʩʭʦʜʥʳʡ ʢʦʜ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʡ ʥʘ 

ʨʠʩ. 1.7 ʥʝ ʧʨʝʜʧʦʣʘʛʘʝʪ ʚʳʚʦʜʘ ʢʘʢʦʡ-ʣʠʙʦ ʠʥʬʦʨʤʘʮʠʠ ʥʘ ʵʢʨʘʥ. 

6. ɼʣʷ ʚʳʚʦʜʘ ʠʥʬʦʨʤʘʮʠʠ ʥʘ ʵʢʨʘʥ ʚʦʩʧʦʣʴʟʫʝʤʩʷ ʬʫʥʢʮʠʝʡ 

Console.WriteLine. ɼʦʙʘʚʠʤ ʚ ʠʩʭʦʜʥʳʡ ʬʘʡʣ ʩʣʝʜʫʶʱʠʝ ʩʪʨʦʢʠ (ʩʪʨʦʢʠ 19 ï 21 ʥʘ 

ʨʠʩ. 1.8). 
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ʈʠʩʫʥʦʢ 1.8 ï ɼʦʙʘʚʣʝʥʠʝ ʩʪʨʦʢ ʢʦʜʘ ʜʣʷ ʚʳʚʦʜʘ ʟʥʘʯʝʥʠʡ ʦʙʲʷʚʣʝʥʥʳʭ 

ʧʝʨʝʤʝʥʥʳʭ ʥʘ ʵʢʨʘʥ 

 

7. ɺ ʧʨʠʤʝʨʝ ʥʘ ʨʠʩ. 1.8 ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʨʦʩʪʦʡ ʚʳʚʦʜ, ʪʦ ʝʩʪʴ ʠʤʷ ʧʝʨʝʤʝʥʥʦʡ 

ʧʨʦʩʪʦ ʧʝʨʝʜʘʝʪʩʷ ʚ ʢʘʯʝʩʪʚʝ ʧʘʨʘʤʝʪʨʘ ʬʫʥʢʮʠʠ Console.WriteLine. 

8. ɼʣʷ ʚʳʧʦʣʥʝʥʠʷ ʬʦʨʤʘʪʥʦʛʦ ʚʳʚʦʜʘ (ʠʟʤʝʥʝʥʠʷ ʬʦʨʤʘʪʘ ʧʨʝʜʩʪʘʚʣʝʥʠʷ 

ʚʳʚʦʜʠʤʦʡ ʠʥʬʦʨʤʘʮʠʠ) ʥʝʦʙʭʦʜʠʤʦ ʨʝʘʣʠʟʦʚʘʪʴ ʚʳʚʦʜ ʚ ʩʣʝʜʫʶʱʝʤ ʚʠʜʝ 

(ʨʠʩ. 1.9 ʠʟʤʝʥʝʥʳ ʩʪʨʦʢʠ 19-21): 
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ʈʠʩʫʥʦʢ 1.9 ï ɺʳʚʦʜ ʠʥʬʦʨʤʘʮʠʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʬʦʨʤʘʪʥʳʭ ʩʪʨʦʢ 

 

9. ɺʥʠʤʘʪʝʣʴʥʦ ʠʟʫʯʠʪʝ ʢʦʜ ʧʦʣʫʯʝʥʥʦʡ ʧʨʦʛʨʘʤʤʳ, ʚʳʧʦʣʥʠʪʝ 

ʠʥʜʠʚʠʜʫʘʣʴʥʦʝ ʟʘʜʘʥʠʝ. 

 

1.3.3. ʀʥʜʠʚʠʜʫʘʣʴʥʦʝ ʟʘʜʘʥʠʝ 

ʀʥʜʠʚʠʜʫʘʣʴʥʦʝ ʟʘʜʘʥʠʝ ʩʦʩʪʦʠʪ ʠʟ ʜʚʫʭ ʯʘʩʪʝʡ: 

1. ʀʟʤʝʥʠʪʝ ʧʨʠʣʦʞʝʥʠʝ, ʩʦʟʜʘʥʥʦʝ ʚ ʭʦʜʝ ʚʳʧʦʣʥʝʥʠʷ ʜʘʥʥʦʡ ʣʘʙʦʨʘʪʦʨʥʦʡ 

ʨʘʙʦʪʳ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ ʧʨʦʛʨʘʤʤʘ ʚʳʚʦʜʠʣʘ ʥʘ ʵʢʨʘʥ ʩʣʝʜʫʶʱʫʶ 

ʠʥʬʦʨʤʘʮʠʶ (ʢʘʞʜʳʡ ʩʪʫʜʝʥʪ ʜʦʣʞʝʥ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʝʨʩʦʥʘʣʴʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʦ 

ʩʝʙʝ): 

ï ʅʘʟʚʘʥʠʝ ʠ ʥʦʤʝʨ ʣʘʙʦʨʘʪʦʨʥʦʡ ʨʘʙʦʪʳ; 

ï ʌʀʆ ʩʪʫʜʝʥʪʘ; 

ï ɻʨʫʧʧʘ ʩʪʫʜʝʥʪʘ ʠ ʰʠʬʨ ʩʧʝʮʠʘʣʴʥʦʩʪʠ; 

ï ɼʘʪʘ ʨʦʞʜʝʥʠʷ ʩʪʫʜʝʥʪʘ; 

ï ʅʘʩʝʣʝʥʥʳʡ ʧʫʥʢʪ ʧʦʩʪʦʷʥʥʦʛʦ ʤʝʩʪʘ ʞʠʪʝʣʴʩʪʚʘ ʩʪʫʜʝʥʪʘ; 
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ï ʃʶʙʠʤʳʡ ʧʨʝʜʤʝʪ ʚ ʰʢʦʣʝ; 

ï ʂʨʘʪʢʦʝ ʦʧʠʩʘʥʠʝ ʫʚʣʝʯʝʥʠʡ, ʭʦʙʙʠ, ʠʥʪʝʨʝʩʦʚ. 

 

2. ʉʦʟʜʘʡʪʝ ʚʪʦʨʦʡ ʧʨʦʝʢʪ (ʠʣʠ ʜʦʙʘʚʴʪʝ ʬʫʥʢʮʠʦʥʘʣ ʧʦʩʣʝ ʚʳʚʦʜʘ 

ʠʥʬʦʨʤʘʮʠʠ ʦ ʩʝʙʝ). ʆʙʲʷʚʠʪʝ ʪʨʝʙʫʝʤʳʝ ʧʝʨʝʤʝʥʥʳʝ, ʧʨʠʩʚʦʡʪʝ ʠʤ ʥʘʯʘʣʴʥʳʝ 

ʟʥʘʯʝʥʠʷ (ʦʧʨʝʜʝʣʠʪʝ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ, ʟʥʘʯʝʥʠʷ ʢʘʢʦʛʦ ʪʠʧʘ ʤʦʛʫʪ ʧʨʠʥʠʤʘʪʴ 

ʧʝʨʝʤʝʥʥʳʝ), ʚʳʚʝʜʠʪʝ ʥʘ ʵʢʨʘʥ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʬʦʨʤʘʪʥʦʡ ʩʪʨʦʢʠ ʟʥʘʯʝʥʠʷ 

ʧʝʨʝʤʝʥʥʳʭ ʠ ʨʝʟʫʣʴʪʘʪ ʚʳʯʠʩʣʝʥʠʷ ʚʳʨʘʞʝʥʠʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʝ ʩ ʚʘʨʠʘʥʪʦʤ: 

ɺʘʨʠʘʥʪ ɺʳʨʘʞʝʥʠʝ ʜʣʷ ʚʳʯʠʩʣʝʥʠʷ 
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1.4. ʂʦʥʪʨʦʣʴʥʳʝ ʚʦʧʨʦʩʳ 

1. ʂʘʢʘʷ ʬʫʥʢʮʠʷ ʠʤʝʝʪ ʦʩʦʙʝʥʥʦʝ ʟʥʘʯʝʥʠʝ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʧʨʦʛʨʘʤʤʳ ʥʘ 

ʷʟʳʢʘʭ C, C++, C#? 

2. ʏʪʦ ʪʘʢʦʝ çʪʦʯʢʘ ʚʭʦʜʘè ʚ ʧʨʦʛʨʘʤʤʝ? 

3. ʂʘʢ ʚʳ ʧʦʥʠʤʘʝʪʝ ʪʝʨʤʠʥʳ çʧʨʦʩʪʨʘʥʩʪʚʘ ʠʤʝʥè, çʢʣʘʩʩè, çʤʝʪʦʜè, 

çʬʫʥʢʮʠʷè? ʅʘʧʠʰʠʪʝ ʦʧʨʝʜʝʣʝʥʠʝ ʢʘʞʜʦʤʫ ʪʝʨʤʠʥʫ. 

4. ʏʪʦ ʪʘʢʦʝ ʧʝʨʝʤʝʥʥʘʷ? ʂʘʢ ʦʙʲʷʚʣʷʝʪʩʷ ʧʝʨʝʤʝʥʥʘʷ? 

5. ʂʘʢ ʦʙʲʷʚʣʷʝʪʩʷ ʢʦʥʩʪʘʥʪʘ? ʏʝʤ ʢʦʥʩʪʘʥʪʘ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʧʝʨʝʤʝʥʥʦʡ? 

6. ʇʝʨʝʯʠʩʣʠʪʝ ʮʝʣʦʯʠʩʣʝʥʥʳʝ ʪʠʧʳ C#. 

7. ʇʝʨʝʯʠʩʣʠʪʝ ʦʪʣʠʯʠʷ ʪʠʧʦʚ char ʠ string. 

8. ʂʘʢʠʝ ʠʟ ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʠʜʝʥʪʠʬʠʢʘʪʦʨʦʚ ʥʝʣʴʟʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʢʘʯʝʩʪʚʝ 

ʠʤʝʥ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʭ ʧʝʨʝʤʝʥʥʳʭ? 

_1_01, b100, int, double_1, _b200, MyVar, create - var, 4perem,  

_5elem, zo0, wodoo, UserCount, system_call, string, System.Double.  

9. ʆʧʠʰʠʪʝ ʥʘʟʥʘʯʝʥʠʝ ʫʧʨʘʚʣʷʶʱʠʭ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ: ƥ\ nƦ, ƥ\ tƦ, ƥ\ rƦ. 

10. ʀʤʝʝʪʩʷ ʩʧʠʩʦʢ ʪʠʧʦʚ: ʟʥʘʯʠʤʳʝ ʪʠʧʳ, ʩʩʳʣʢʠ ʥʘ ʬʫʥʢʮʠʠ, ʩʩʳʣʦʯʥʳʝ 

ʪʠʧʳ, ʤʘʩʩʠʚʳ, ʜʝʣʝʛʘʪʳ, ʢʦʨʨʝʣʷʮʠʦʥʥʳʝ ʪʠʧʳ, ʪʠʧʳ ʧʦ ʫʤʦʣʯʘʥʠʶ. ʂʘʢʠʝ ʠʟ 

ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʪʠʧʦʚ ʦʪʩʫʪʩʪʚʫʶʪ ʚ ʠʝʨʘʨʭʠʠ ʪʠʧʦʚ CTS? 

11. ʂ ʢʘʢʦʡ ʚʝʪʢʝ ʜʝʨʝʚʘ ʪʠʧʦʚ ʧʨʠʥʘʜʣʝʞʘʪ ʪʠʧʳ int , float , double ? 

ɺʦʟʤʦʞʥʳʝ ʚʘʨʠʘʥʪʳ: ʚʩʪʨʦʝʥʥʳʝ ʪʠʧʳ ʧʦ ʟʥʘʯʝʥʠʶ, ʧʝʨʝʯʠʩʣʝʥʠʷ, 

ʩʘʤʦʦʧʠʩʳʚʘʝʤʳʝ ʪʠʧʳ, ʫʧʘʢʦʚʘʥʥʳʝ ʪʠʧʳ ʧʦ ʟʥʘʯʝʥʠʶ. 

12. ʅʘ ʢʘʢʦʡ ʪʠʧ ʦʪʦʙʨʘʞʘʝʪʩʷ ʪʠʧ float ʚ ʙʠʙʣʠʦʪʝʢʝ .NET? ɺʳʙʝʨʠʪʝ ʠʟ 

ʧʨʝʜʣʦʞʝʥʥʳʭ ʚʘʨʠʘʥʪʦʚ: System. Single , System. Double , System. UInt 64, 

System. UInt 32. 

13. ʉʨʝʜʠ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʪʠʧʦʚ ʫʢʘʞʠʪʝ ʪʝ, ʢʦʪʦʨʳʝ ʥʝ ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ 

ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʮʝʣʳʭ ʯʠʩʝʣ: System. Single , System. Int 32, System. Byte , 

System. Int 64, System. Char, float , System. String . 
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14. ɺʳʙʝʨʠʪʝ ʥʘʠʙʦʣʝʝ ʢʦʨʨʝʢʪʥʦʝ ʦʧʨʝʜʝʣʝʥʠʝ ʜʣʷ ʪʝʨʤʠʥʘ 

çʢʦʤʧʦʥʦʚʦʯʥʳʡ ʙʣʦʢè: 

- ʵʪʦ ʬʘʡʣʳ ʜʚʦʠʯʥʦʛʦ ʬʦʨʤʘʪʘ, ʩʦʜʝʨʞʘʱʠʡ IL-ʢʦʜ, ʤʝʪʘʜʘʥʥʳʝ, ʤʘʥʠʬʝʩʪ; 

- ʵʪʦ ʠʩʧʦʣʥʷʝʤʳʝ ʬʘʡʣʳ *.exe ʠ *dll, ʩʦʜʝʨʞʘʱʠʝ ʤʘʰʠʥʥʳʡ ʢʦʜ; 

- ʵʪʦ ʙʠʙʣʠʦʪʝʢʠ ʙʘʟʦʚʳʭ ʢʣʘʩʩʦʚ .NET Framework. 

15. ɺʳʧʠʰʠʪʝ ʩʪʨʦʢʠ ʢʦʜʘ, ʚ ʢʦʪʦʨʳʭ ʧʦʣʴʟʦʚʘʪʝʣʴ ʦʙʲʷʚʠʣ ʧʝʨʝʤʝʥʥʫʶ. 
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ʃɸɹʆʈɸʊʆʈʅɸʗ ʈɸɹʆʊɸ 2. ʇɽʈɽʅɸʇʈɸɺʃɽʅʀɽ ʇʆʊʆʂʆɺ 

ɺɺʆɼɸ-ɺʓɺʆɼɸ 

2.1. ʎʝʣʴ ʠ ʩʦʜʝʨʞʘʥʠʝ 

ʎʝʣʴ ʣʘʙʦʨʘʪʦʨʥʦʡ ʨʘʙʦʪʳ: ʥʘʫʯʠʪʴʩʷ ʧʝʨʝʥʘʧʨʘʚʣʷʪʴ ʩʪʘʥʜʘʨʪʥʳʝ ʧʦʪʦʢʠ 

ʚʚʦʜʘ-ʚʳʚʦʜʘ. 

ɿʘʜʘʯʠ ʣʘʙʦʨʘʪʦʨʥʦʡ ʨʘʙʦʪʳ: 

ï ʥʘʫʯʠʪʴʩʷ ʩʦʭʨʘʥʷʪʴ ʩʦʩʪʦʷʥʠʝ ʧʦʪʦʢʦʚ ʚʚʦʜʘ-ʚʳʚʦʜʘ; 

ï ʥʘʫʯʠʪʴʩʷ ʦʙʲʷʚʣʷʪʴ ʥʦʚʳʝ ʧʦʪʦʢʠ, ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʝ ʩ ʬʘʡʣʘʤʠ; 

ï ʥʘʫʯʠʪʴʩʷ ʨʝʰʘʪʴ ʟʘʜʘʯʠ ʩ ʚʚʦʜʦʤ-ʚʳʚʦʜʦʤ ʚ ʬʘʡʣʳ; 

ï ʥʘʫʯʠʪʴʩʷ ʚʦʩʩʪʘʥʘʚʣʠʚʘʪʴ ʩʦʩʪʦʷʥʠʝ ʧʦʪʦʢʦʚ. 

2.2. ʊʝʦʨʝʪʠʯʝʩʢʘʷ ʯʘʩʪʴ 

ɼʣʷ ʚʳʧʦʣʥʝʥʠʷ ʜʘʥʥʦʡ ʣʘʙʦʨʘʪʦʨʥʦʡ ʨʘʙʦʪʳ ʧʦʪʨʝʙʫʝʪʩʷ ʪʝʦʨʝʪʠʯʝʩʢʠʡ 

ʤʘʪʝʨʠʘʣ, ʠʟʫʯʝʥʥʳʡ ʚ ʧʨʝʜʳʜʫʱʝʡ ʣʘʙʦʨʘʪʦʨʥʦʡ ʨʘʙʦʪʝ, ʘ ʪʘʢʞʝ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ 

ʩʚʝʜʝʥʠʷ ʦ ʤʝʭʘʥʠʟʤʘʭ ʧʝʨʝʥʘʧʨʘʚʣʝʥʠʷ ʩʪʘʥʜʘʨʪʥʳʭ ʧʦʪʦʢʦʚ ʚʚʦʜʘ-ʚʳʚʦʜʘ. 

ʈʘʙʦʪʘ ʩ ʬʘʡʣʘʤʠ ʙʫʜʝʪ ʨʘʩʩʤʦʪʨʝʥʘ ʚ ʜʘʥʥʦʤ ʢʫʨʩʝ ʧʦʟʞʝ, ʥʦ ʤʦʞʥʦ 

ʨʝʘʣʠʟʦʚʘʪʴ ʯʪʝʥʠʝ ʠ ʟʘʧʠʩʴ ʚ ʬʘʡʣʳ ʙʝʟ ʛʣʫʙʦʢʦʛʦ ʟʥʘʥʠʷ ʧʦʪʦʢʦʚ ʠ ʜʨʫʛʠʭ 

ʚʦʟʤʦʞʥʦʩʪʝʡ ʧʨʦʩʪʨʘʥʩʪʚʘ ʠʤʝʥ System.IO. 

ʈʘʩʩʤʦʪʨʠʤ ʧʨʦʩʪʦʝ ʧʨʠʣʦʞʝʥʠʝ (ʨʠʩʫʥʦʢ 2.1): 
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ʈʠʩʫʥʦʢ 2.1 ï ʇʨʠʤʝʨ ʧʨʦʛʨʘʤʤʳ, ʠʩʧʦʣʴʟʫʶʱʝʡ ʚʚʦʜ-ʚʳʚʦʜ 

 

ɺ ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʧʨʦʛʨʘʤʤʝ ʚʳʧʦʣʥʷʶʪʩʷ ʧʨʦʩʪʳʝ ʜʝʡʩʪʚʠʷ: ʦʙʲʷʚʣʷʶʪʩʷ 

ʧʝʨʝʤʝʥʥʳʝ, ʩʯʠʪʳʚʘʶʪʩʷ ʩ ʢʣʘʚʠʘʪʫʨʳ ʠ ʢʦʥʚʝʨʪʠʨʫʶʪʩʷ ʟʥʘʯʝʥʠʷ, ʧʨʦʠʟʚʦʜʠʪʩʷ 

ʚʳʯʠʩʣʝʥʠʝ ʠ ʧʨʦʠʟʚʦʜʠʪʩʷ ʚʳʚʦʜ ʚ ʢʦʥʩʦʣʴ. ʅʘ ʨʠʩʫʥʢʝ 2.2 ʧʦʢʘʟʘʥ ʨʝʟʫʣʴʪʘʪ 

ʨʘʙʦʪʳ ʧʨʦʛʨʘʤʤʳ. 

 
ʈʠʩʫʥʦʢ 2.2 ï ʈʘʙʦʪʘ ʧʨʦʛʨʘʤʤʳ, ʠʩʧʦʣʴʟʫʶʱʝʡ ʚʚʦʜ-ʚʳʚʦʜ 

 

ɼʘʥʥʘʷ ʧʨʦʛʨʘʤʤʘ ʤʦʞʝʪ ʙʳʪʴ ʠʟʤʝʥʝʥʘ ʧʫʪʝʤ ʧʝʨʝʥʘʧʨʘʚʣʝʥʠʷ 

ʩʪʘʥʜʘʨʪʥʳʭ ʧʦʪʦʢʦʚ ʚʚʦʜʘ (ʧʦ ʫʤʦʣʯʘʥʠʶ ʜʘʥʥʳʡ ʧʦʪʦʢ ʩʚʷʟʘʥ ʩ ʢʣʘʚʠʘʪʫʨʦʡ) ʠ 

ʚʳʚʦʜʘ (ʧʦ ʫʤʦʣʯʘʥʠʶ ʩʚʷʟʘʥ ʩ ʵʢʨʘʥʦʤ, ʢʦʥʩʦʣʴʶ). ʅʘ ʨʠʩʫʥʢʝ 2.3 ʧʦʢʘʟʘʥ 

ʤʝʭʘʥʠʟʤ ʧʝʨʝʥʘʧʨʘʚʣʝʥʠʷ ʧʦʪʦʢʦʚ ʚʚʦʜʘ-ʚʳʚʦʜʘ. 
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ʈʠʩʫʥʦʢ 2.3 ï ʃʠʩʪʠʥʛ ʧʨʦʛʨʘʤʤʳ, ʠʩʧʦʣʴʟʫʶʱʝʡ ʧʝʨʝʥʘʧʨʘʚʣʝʥʥʳʡ ʚʚʦʜ-

ʚʳʚʦʜ 

 

ʇʨʦʛʨʘʤʤʘ, ʧʨʝʜʩʪʘʚʣʝʥʥʘʷ ʥʘ ʨʠʩʫʥʢʝ 2.3 ʚʳʛʣʷʜʠʪ ʘʥʘʣʦʛʠʯʥʦ 

ʨʘʩʩʤʦʪʨʝʥʥʦʡ ʨʘʥʝʝ, ʥʦ ʜʦʙʘʚʣʝʥʳ ʩʪʨʦʢʠ: 2, 1-15, 27, 28. ʊʦ ʝʩʪʴ ʩʘʤ ʘʣʛʦʨʠʪʤ ʥʝ 

ʠʟʤʝʥʠʣʩʷ, ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʩʪʨʦʢʠ ʧʨʦʩʪʦ ʧʝʨʝʥʘʧʨʘʚʣʷʶʪ ʚʚʦʜ-ʚʳʚʦʜ. 

ɺ ʩʪʨʦʢʝ 2 ʧʦʜʢʣʶʯʘʝʪʩʷ ʧʨʦʩʪʨʘʥʩʪʚʦ ʠʤʝʥ System.IO, ʢʦʪʦʨʦʝ ʩʦʜʝʨʞʠʪ 

ʥʝʦʙʭʦʜʠʤʳʝ ʪʠʧʳ ʜʣʷ ʨʘʙʦʪʳ ʩ ʬʘʡʣʘʤʠ. 

ɺ ʩʪʨʦʢʘʭ 10, 11 ʩʦʭʨʘʥʷʶʪʩʷ ʩʪʘʥʜʘʨʪʥʳʝ ʧʦʪʦʢʠ System.In ʠ System.Out ʚ 

ʧʝʨʝʤʝʥʥʳʝ save_in ʠ save_out. 

ɺ ʩʪʨʦʢʝ 12 ʩʦʟʜʘʝʪʩʷ ʦʙʲʝʢʪ new_out ʪʠʧʘ StreamWriter, ʢʦʪʦʨʳʡ 

ʘʩʩʦʮʠʠʨʫʝʪʩʷ ʩ ʬʘʡʣʦʤ output.txt. ɺ ʩʪʨʦʢʝ 13 ʩʦʟʜʘʝʪʩʷ ʦʙʲʝʢʪ new_in ʪʠʧʘ 

StreamReader, ʢʦʪʦʨʳʡ ʘʩʩʦʮʠʠʨʫʝʪʩʷ ʩ ʬʘʡʣʦʤ input.txt. 

ɺ ʩʪʨʦʢʘʭ 14 ʠ 15 ʚ ʢʘʯʝʩʪʚʝ ʥʦʚʳʭ ʠʩʪʦʯʥʠʢʦʚ ʩʪʘʥʜʘʨʪʥʳʭ ʧʦʪʦʢʦʚ 

ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʦʙʲʝʢʪʳ new_in ʠ new_out. ʇʨʦʠʟʚʦʜʠʪʩʷ ʜʘʥʥʦʝ ʜʝʡʩʪʚʠʝ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʝʪʦʜʦʚ Console.SetIn() ʠ Console.SetOut(). 

ʇʦʩʣʝ ʪʘʢʠʭ ʤʘʥʠʧʫʣʷʮʠʡ ʣʶʙʳʝ ʯʪʝʥʠʷ ʠʟ ʢʦʥʩʦʣʠ ʥʘ ʩʘʤʦʤ ʜʝʣʝ 

ʧʨʦʠʟʚʦʜʷʪʩʷ ʠʟ ʬʘʡʣʘ input.txt, ʘ ʣʶʙʦʡ ʚʳʚʦʜ ʚ ʢʦʥʩʦʣʴ ʧʨʦʠʟʚʦʜʠʪʩʷ ʚ ʬʘʡʣ 

output.txt. 
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ɺʘʞʥʦ ʧʦʥʠʤʘʪʴ, ʯʪʦ ʝʩʣʠ ʧʦʪʦʢʠ ʙʳʣʠ ʧʝʨʝʥʘʧʨʘʚʣʝʥʳ, ʪʦ ʠʭ ʥʝʦʙʭʦʜʠʤʦ 

ʚʝʨʥʫʪʴ ʢ ʥʘʯʘʣʴʥʦʤʫ ʩʦʩʪʦʷʥʠʶ ʧʦʩʣʝ ʟʘʚʝʨʰʝʥʠʷ ʨʘʙʦʪʳ ʧʨʦʛʨʘʤʤʳ. ʇʦʵʪʦʤʫ, 

ʚ ʩʪʨʦʢʝ 27 ʬʫʥʢʮʠʝʡ Console.SetOut ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʠʟʥʘʯʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ 

ʚʳʭʦʜʥʦʛʦ ʧʦʪʦʢʘ, ʢʦʪʦʨʦʝ ʙʳʣʦ ʩʦʭʨʘʥʝʥʦ ʚ ʧʝʨʝʤʝʥʥʦʡ save_out. ɺ ʵʪʦʡ ʞʝ 

ʩʪʨʦʢʝ ʧʨʦʠʟʚʦʜʠʪʩʷ ʟʘʢʨʳʪʠʝ ʬʘʡʣʘ output.txt ʧʫʪʝʤ ʚʳʟʦʚʘ new_out.Close(). ɺ 

ʩʪʨʦʢʝ 28 ʘʥʘʣʦʛʠʯʥʳʝ ʜʝʡʩʪʚʠʷ ʧʨʦʠʟʚʦʜʷʪʩʷ ʜʣʷ ʚʭʦʜʥʦʛʦ ʧʦʪʦʢʘ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʨʘʙʦʪʳ ʧʨʦʛʨʘʤʤʳ ʙʫʜʝʪ ʩʬʦʨʤʠʨʦʚʘʥ ʬʘʡʣ output.txt ʥʘ ʦʩʥʦʚʝ 

ʚʭʦʜʥʦʛʦ ʬʘʡʣʘ input.txt (ʨʠʩʫʥʦʢ 2.4). 

  
ʘ) ʙ) 

ʈʠʩʫʥʦʢ 2.4 ï ʌʘʡʣʳ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʧʨʦʛʨʘʤʤʦʡ ʚ ʢʘʯʝʩʪʚʝ ʠʩʪʦʯʥʠʢʦʚ ʚʚʦʜʘ-

ʚʳʚʦʜʘ: ʘ) ʚʭʦʜʥʦʡ ʬʘʡʣ; ʙ) ʚʳʭʦʜʥʦʡ ʬʘʡʣ 

 

2.3. ʄʝʪʦʜʠʢʘ ʠ ʧʦʨʷʜʦʢ ʚʳʧʦʣʥʝʥʠʷ ʨʘʙʦʪʳ 

2.3.1. ʋʯʝʙʥʘʷ ʟʘʜʘʯʘ 

ʊʨʝʙʫʝʪʩʷ ʚʳʯʠʩʣʠʪʴ ʟʥʘʯʝʥʠʷ ʜʚʫʭ ʚʳʨʘʞʝʥʠʡ geo ʠ my_tmp: 

_ 2
_ _ 71

71

u test zoo
my tmp = a × ×

x a zoo

-

-
,  

( )
2

_71
_ 2

x
geo a test

u
= ³ ³ , 

ʥʘ ʦʩʥʦʚʘʥʠʠ ʟʥʘʯʝʥʠʡ ʧʝʨʝʤʝʥʥʳʭ a_71, _ɚ2, test , zoo, x. 

ɺʭʦʜʥʳʝ ʜʘʥʥʳʝ: ʚʝʱʝʩʪʚʝʥʥʳʝ ʯʠʩʣʘ a1, a2, a3, a4, a5, ʢʘʞʜʦʝ ʥʝ ʤʝʥʴʰʝ 0, 

ʥʦ ʥʝ ʧʨʝʚʦʩʭʦʜʠʪ 105. 

ɺʳʭʦʜʥʳʝ ʜʘʥʥʳʝ: ʚʝʱʝʩʪʚʝʥʥʳʝ ʯʠʩʣʘ s ʠ k. ʈʝʟʫʣʴʪʘʪʳ ʥʝʦʙʭʦʜʠʤʦ 

ʦʢʨʫʛʣʠʪʴ ʜʦ ʩʦʪʳʭ. ɽʩʣʠ ʚʳʯʠʩʣʠʪʴ ʟʥʘʯʝʥʠʝ ʚʳʨʘʞʝʥʠʷ ʥʝʚʦʟʤʦʞʥʦ, ʪʦ ʚʳʚʝʩʪʠ 

ʩʣʦʚʦ ERROR. ʈʝʟʫʣʴʪʘʪ ʦʢʨʫʛʣʠʪʴ ʜʦ ʪʳʩʷʯʥʳʭ. 



 26 

ʇʨʠʤʝʨ input.txt ʇʨʠʤʝʨ output.txt 

5 
10 
20 
11 
100000 

ERROR 
50000, 000 

500,2384  
20,0024  
14 
11 
10,1997  

8,628  
2501697,151  

ʈʝʰʝʥʠʝ ʥʘ ʷʟʳʢʝ ʉ#. ʇʝʨʝʜ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʳʤ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝʤ 

ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʫʩʣʦʚʠʝ. ʅʘ ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ ʤʦʞʥʦ 

ʩʜʝʣʘʪʴ ʩʣʝʜʫʶʱʠʝ ʚʳʚʦʜʳ: 

1. ʇʝʨʝʤʝʥʥʳʝ x ʠ _u2 ʥʝ ʤʦʛʫʪ ʙʳʪʴ ʨʘʚʥʳʤʠ 0. 

2. ɿʥʘʯʝʥʠʝ _u2 -  test  ʜʦʣʞʥʦ ʙʳʪʴ ʥʝʦʪʨʠʮʘʪʝʣʴʥʳʤ. 

3. ɿʥʘʯʝʥʠʝ a_71 -  zoo ʜʦʣʞʥʦ ʙʳʪʴ ʦʪʣʠʯʥʳʤ ʦʪ 0. 

ʈʝʰʝʥʠʝ ʧʨʝʜʣʦʞʝʥʥʦʡ ʟʘʜʘʯʠ ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʘ ʨʠʩʫʥʢʝ 2.5 
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ʈʠʩʫʥʦʢ 2.5 ï ʈʝʰʝʥʠʝ ʟʘʜʘʯʠ ʦ ʚʳʯʠʩʣʝʥʠʠ ʚʳʨʘʞʝʥʠʷ ʩ ʧʝʨʝʥʘʧʨʘʚʣʝʥʠʝʤ 

ʧʦʪʦʢʦʚ ʚʚʦʜʘ-ʚʳʚʦʜʘ 

 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʨʘʙʦʪʳ ʧʨʦʛʨʘʤʤʳ ʙʫʜʝʪ ʩʬʦʨʤʠʨʦʚʘʥ ʚʳʭʦʜʥʦʡ ʬʘʡʣ, 

ʩʦʜʝʨʞʘʱʠʡ ʨʝʟʫʣʴʪʘʪʳ ʚʳʯʠʩʣʝʥʠʡ (ʨʠʩʫʥʦʢ 2.6). 

  
ʘ) ʙ) 

ʈʠʩʫʥʦʢ 2.6 ï ʌʘʡʣʳ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʧʨʦʛʨʘʤʤʦʡ ʚ ʢʘʯʝʩʪʚʝ ʠʩʪʦʯʥʠʢʦʚ ʚʚʦʜʘ-

ʚʳʚʦʜʘ: ʘ) ʚʭʦʜʥʦʡ ʬʘʡʣ; ʙ) ʚʳʭʦʜʥʦʡ ʬʘʡʣ 

 

2.3.2. ʀʥʜʠʚʠʜʫʘʣʴʥʦʝ ʟʘʜʘʥʠʝ 

ʈʘʟʨʘʙʦʪʘʡʪʝ ʧʨʠʣʦʞʝʥʠʝ ʥʘ ʷʟʳʢʝ C# ʜʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʠʥʜʠʚʠʜʫʘʣʴʥʳʤ ʚʘʨʠʘʥʪʦʤ. 
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ʊʘʙʣʠʮʘ 2.1 ï ʀʥʜʠʚʠʜʫʘʣʴʥʳʝ ʟʘʜʘʥʠʷ ʢ ʣʘʙʦʨʘʪʦʨʥʦʡ ʨʘʙʦʪʝ 2. 

ɺʘʨʠʘʥʪ ɿʘʜʘʥʠʝ 

1 ʊʨʝʙʫʝʪʩʷ ʚʳʯʠʩʣʠʪʴ ʧʣʦʱʘʜʴ ʪʨʝʫʛʦʣʴʥʠʢʘ ʧʦ ʪʨʝʤ ʩʪʦʨʦʥʘʤ a, b, c (ʬʦʨʤʫʣʘ 

ɻʝʨʦʥʘ). ɿʘʜʘʥʥʳʡ ʪʨʝʫʛʦʣʴʥʠʢ ʩʫʱʝʩʪʚʫʝʪ. 

ɺʭʦʜʥʳʝ ʜʘʥʥʳʝ: 

ʊʨʠ ʚʝʱʝʩʪʚʝʥʥʳʭ ʯʠʩʣʘ a, b, c, ʢʘʞʜʦʝ ʠʟ ʢʦʪʦʨʳʭ ʙʦʣʴʰʝ 1, ʥʦ ʥʝ ʧʨʝʚʦʩʭʦʜʠʪ 
1000. 

ɺʳʭʦʜʥʳʝ ʜʘʥʥʳʝ: 

ʆʜʥʦ ʚʝʱʝʩʪʚʝʥʥʦʝ ʯʠʩʣʦ ï ʧʣʦʱʘʜʴ ʪʨʝʫʛʦʣʴʥʠʢʘ ʩʦ ʩʪʦʨʦʥʘʤʠ a, b, c. ʈʝʟʫʣʴʪʘʪ 
ʥʝʦʙʭʦʜʠʤʦ ʦʢʨʫʛʣʠʪʴ ʜʦ ʪʳʩʷʯʥʳʭ. 

2 ʊʨʝʙʫʝʪʩʷ ʚʳʯʠʩʣʠʪʴ ʜʣʠʥʫ ʦʢʨʫʞʥʦʩʪʠ ʨʘʜʠʫʩʘ r  ʠ ʧʣʦʱʘʜʴ ʦʙʨʘʟʦʚʘʥʥʦʛʦ ʝʡ 

ʢʨʫʛʘ. ʏʠʩʣʦ p ʧʨʠʥʷʪʴ ʨʘʚʥʳʤ 3,14. 

ɺʭʦʜʥʳʝ ʜʘʥʥʳʝ: 

ʆʜʥʦ ʚʝʱʝʩʪʚʝʥʥʦʝ ʯʠʩʣʦ r , 0 < r  < 105. 

ɺʳʭʦʜʥʳʝ ʜʘʥʥʳʝ: 

ɼʚʘ ʚʝʱʝʩʪʚʝʥʥʳʭ ʯʠʩʣʘ: L ï ʜʣʠʥʘ ʦʢʨʫʞʥʦʩʪʠ; S ï ʧʣʦʱʘʜʴ ʢʨʫʛʘ. ʈʝʟʫʣʴʪʘʪ 

ʥʝʦʙʭʦʜʠʤʦ ʦʢʨʫʛʣʠʪʴ ʜʦ ʪʳʩʷʯʥʳʭ. 

3 ʊʨʝʙʫʝʪʩʷ ʚʳʯʠʩʣʠʪʴ ʟʥʘʯʝʥʠʝ ʚʳʨʘʞʝʥʠʷ s: 

a4
s a1 a2 a3

a5
= Ö - Ö, 

ʥʘ ʦʩʥʦʚʘʥʠʠ ʟʥʘʯʝʥʠʡ ʧʝʨʝʤʝʥʥʳʭ a1, a2, a3, a4, a5. 

ɺʭʦʜʥʳʝ ʜʘʥʥʳʝ: 

ɺʝʱʝʩʪʚʝʥʥʳʝ ʯʠʩʣʘ a1, a2, a3, a4, a5, ʢʘʞʜʦʝ ʥʝ ʤʝʥʴʰʝ 0, ʥʦ ʥʝ ʧʨʝʚʦʩʭʦʜʠʪ 
105. 

ɺʳʭʦʜʥʳʝ ʜʘʥʥʳʝ: 

ʆʜʥʦ ʚʝʱʝʩʪʚʝʥʥʦʝ ʯʠʩʣʦ s. ʈʝʟʫʣʴʪʘʪ ʥʝʦʙʭʦʜʠʤʦ ʦʢʨʫʛʣʠʪʴ ʜʦ ʪʳʩʷʯʥʳʭ. ɽʩʣʠ 
ʚʳʯʠʩʣʠʪʴ ʚʳʨʘʞʝʥʠʝ ʥʝʚʦʟʤʦʞʥʦ, ʧʨʦʛʨʘʤʤʘ ʚʳʚʦʜʠʪ ERROR. 

4 ʊʨʝʙʫʝʪʩʷ ʚʳʯʠʩʣʠʪʴ ʟʥʘʯʝʥʠʷ ʜʚʫʭ ʚʳʨʘʞʝʥʠʡ s ʠ k: 

a1× a2 a5
s =

a3

-
, ( )

2a3
k = × a2

a1
, 

ʥʘ ʦʩʥʦʚʘʥʠʠ ʟʥʘʯʝʥʠʡ ʧʝʨʝʤʝʥʥʳʭ a1, a2, a3, a4, a5. 

ɺʭʦʜʥʳʝ ʜʘʥʥʳʝ: 

ʚʝʱʝʩʪʚʝʥʥʳʝ ʯʠʩʣʘ a1, a2, a3, a4, a5, ʢʘʞʜʦʝ ʥʝ ʤʝʥʴʰʝ 0, ʥʦ ʥʝ ʧʨʝʚʦʩʭʦʜʠʪ 
105. 

ɺʳʭʦʜʥʳʝ ʜʘʥʥʳʝ: 

ɺʝʱʝʩʪʚʝʥʥʳʝ ʯʠʩʣʘ s ʠ k. ʈʝʟʫʣʴʪʘʪʳ ʥʝʦʙʭʦʜʠʤʦ ʦʢʨʫʛʣʠʪʴ ʜʦ ʩʦʪʳʭ. ɽʩʣʠ 
ʚʳʯʠʩʣʠʪʴ ʚʳʨʘʞʝʥʠʝ ʥʝʚʦʟʤʦʞʥʦ, ʧʨʦʛʨʘʤʤʘ ʚʳʚʦʜʠʪ ERROR. 
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5 ʊʨʝʙʫʝʪʩʷ ʚʳʯʠʩʣʠʪʴ ʟʥʘʯʝʥʠʷ ʜʚʫʭ ʚʳʨʘʞʝʥʠʡ s ʠ k: 

a2 a1+a3 a4
s = +

a3 100

-
, ( )

4
5

3

2a3 a
k = × a2 a

a1 a

+
-

-
, 

ʥʘ ʦʩʥʦʚʘʥʠʠ ʟʥʘʯʝʥʠʡ ʧʝʨʝʤʝʥʥʳʭ a1, a2, a3, a4, a5. 

ɺʭʦʜʥʳʝ ʜʘʥʥʳʝ: 

ʚʝʱʝʩʪʚʝʥʥʳʝ ʯʠʩʣʘ a1, a2, a3, a4, a5, ʢʘʞʜʦʝ ʥʝ ʤʝʥʴʰʝ 0, ʥʦ ʥʝ ʧʨʝʚʦʩʭʦʜʠʪ 
105. 

ɺʳʭʦʜʥʳʝ ʜʘʥʥʳʝ: 

ɺʝʱʝʩʪʚʝʥʥʳʝ ʯʠʩʣʘ s ʠ k. ʈʝʟʫʣʴʪʘʪʳ ʥʝʦʙʭʦʜʠʤʦ ʦʢʨʫʛʣʠʪʴ ʜʦ ʪʳʩʷʯʥʳʭ. ɽʩʣʠ 
ʚʳʯʠʩʣʠʪʴ ʚʳʨʘʞʝʥʠʝ ʥʝʚʦʟʤʦʞʥʦ, ʧʨʦʛʨʘʤʤʘ ʚʳʚʦʜʠʪ ERROR. 

6 ʊʨʝʙʫʝʪʩʷ ʚʳʯʠʩʣʠʪʴ ʟʥʘʯʝʥʠʷ ʜʚʫʭ ʚʳʨʘʞʝʥʠʡ s ʠ k: 

a2 a1 a1
s = +

a3 a5 a3

-

-
, 

( )
2

a3+a4 1
k = ×

3.14 a3 a2 a5- -
, 

ʥʘ ʦʩʥʦʚʘʥʠʠ ʟʥʘʯʝʥʠʡ ʧʝʨʝʤʝʥʥʳʭ a1, a2, a3, a4, a5. 

ɺʭʦʜʥʳʝ ʜʘʥʥʳʝ: 

ʚʝʱʝʩʪʚʝʥʥʳʝ ʯʠʩʣʘ a1, a2, a3, a4, a5, ʢʘʞʜʦʝ ʥʝ ʤʝʥʴʰʝ 0, ʥʦ ʥʝ ʧʨʝʚʦʩʭʦʜʠʪ 
105. 

ɺʳʭʦʜʥʳʝ ʜʘʥʥʳʝ: 

ɺʝʱʝʩʪʚʝʥʥʳʝ ʯʠʩʣʘ s ʠ k. ʈʝʟʫʣʴʪʘʪʳ ʥʝʦʙʭʦʜʠʤʦ ʦʢʨʫʛʣʠʪʴ ʜʦ ʜʝʩʷʪʠʪʳʩʷʯʥʳʭ. 
ɽʩʣʠ ʚʳʯʠʩʣʠʪʴ ʚʳʨʘʞʝʥʠʝ ʥʝʚʦʟʤʦʞʥʦ, ʧʨʦʛʨʘʤʤʘ ʚʳʚʦʜʠʪ ERROR. 

7 ʊʨʝʙʫʝʪʩʷ ʚʳʯʠʩʣʠʪʴ ʟʥʘʯʝʥʠʷ ʜʚʫʭ ʚʳʨʘʞʝʥʠʡ s ʠ k: 

a2 a1 a1
s = +

a3 a1a3 a5

-

--
, 

( )
2

10000 1
k = ×

a2 a3 a2 a4- -
, 

ʥʘ ʦʩʥʦʚʘʥʠʠ ʟʥʘʯʝʥʠʡ ʧʝʨʝʤʝʥʥʳʭ a1, a2, a3, a4, a5. 

ɺʭʦʜʥʳʝ ʜʘʥʥʳʝ: 

ʚʝʱʝʩʪʚʝʥʥʳʝ ʯʠʩʣʘ a1, a2, a3, a4, a5, ʢʘʞʜʦʝ ʥʝ ʤʝʥʴʰʝ 0, ʥʦ ʥʝ ʧʨʝʚʦʩʭʦʜʠʪ 
105. 

ɺʳʭʦʜʥʳʝ ʜʘʥʥʳʝ: 

ɺʝʱʝʩʪʚʝʥʥʳʝ ʯʠʩʣʘ s ʠ k. ʈʝʟʫʣʴʪʘʪʳ ʥʝʦʙʭʦʜʠʤʦ ʦʢʨʫʛʣʠʪʴ ʜʦ ʜʝʩʷʪʠʪʳʩʷʯʥʳʭ. 
ɽʩʣʠ ʚʳʯʠʩʣʠʪʴ ʚʳʨʘʞʝʥʠʝ ʥʝʚʦʟʤʦʞʥʦ, ʧʨʦʛʨʘʤʤʘ ʚʳʚʦʜʠʪ ERROR. 

8 ʊʨʝʙʫʝʪʩʷ ʚʳʯʠʩʣʠʪʴ ʟʥʘʯʝʥʠʷ ʜʚʫʭ ʚʳʨʘʞʝʥʠʡ s ʠ k: 

3a2 a a1
s = a1 a2 +

a4 a5a3 a4

-
- +

--
, 

( )

1 2
2

k = ×
a2 a3 a2 a4- -

, 

ʥʘ ʦʩʥʦʚʘʥʠʠ ʟʥʘʯʝʥʠʡ ʧʝʨʝʤʝʥʥʳʭ a1, a2, a3, a4, a5. 

ɺʭʦʜʥʳʝ ʜʘʥʥʳʝ: 

ʚʝʱʝʩʪʚʝʥʥʳʝ ʯʠʩʣʘ a1, a2, a3, a4, a5, ʢʘʞʜʦʝ ʥʝ ʤʝʥʴʰʝ 0, ʥʦ ʥʝ ʧʨʝʚʦʩʭʦʜʠʪ 
105. 

ɺʳʭʦʜʥʳʝ ʜʘʥʥʳʝ: 

ɺʝʱʝʩʪʚʝʥʥʳʝ ʯʠʩʣʘ s ʠ k. ʈʝʟʫʣʴʪʘʪʳ ʥʝʦʙʭʦʜʠʤʦ ʦʢʨʫʛʣʠʪʴ ʜʦ ʪʳʩʷʯʥʳʭ. ɽʩʣʠ 
ʚʳʯʠʩʣʠʪʴ ʚʳʨʘʞʝʥʠʝ ʥʝʚʦʟʤʦʞʥʦ, ʧʨʦʛʨʘʤʤʘ ʚʳʚʦʜʠʪ ERROR. 
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9 ʊʨʝʙʫʝʪʩʷ ʚʳʯʠʩʣʠʪʴ ʟʥʘʯʝʥʠʷ ʜʚʫʭ ʚʳʨʘʞʝʥʠʡ s ʠ k: 

s= a1 a2 a3- - , 
a4 a5 a1

k =
a2 a3

- -

-
, 

ʥʘ ʦʩʥʦʚʘʥʠʠ ʟʥʘʯʝʥʠʡ ʧʝʨʝʤʝʥʥʳʭ a1, a2, a3, a4, a5. 

ɺʭʦʜʥʳʝ ʜʘʥʥʳʝ: 

ʚʝʱʝʩʪʚʝʥʥʳʝ ʯʠʩʣʘ a1, a2, a3, a4, a5, ʢʘʞʜʦʝ ʥʝ ʤʝʥʴʰʝ 0, ʥʦ ʥʝ ʧʨʝʚʦʩʭʦʜʠʪ 
105. 

ɺʳʭʦʜʥʳʝ ʜʘʥʥʳʝ: 

ɺʝʱʝʩʪʚʝʥʥʳʝ ʯʠʩʣʘ s ʠ k. ʈʝʟʫʣʴʪʘʪʳ ʥʝʦʙʭʦʜʠʤʦ ʦʢʨʫʛʣʠʪʴ ʜʦ ʜʝʩʷʪʠʪʳʩʷʯʥʳʭ. 
ɽʩʣʠ ʚʳʯʠʩʣʠʪʴ ʚʳʨʘʞʝʥʠʝ ʥʝʚʦʟʤʦʞʥʦ, ʧʨʦʛʨʘʤʤʘ ʚʳʚʦʜʠʪ ERROR. 

10 ʊʨʝʙʫʝʪʩʷ ʚʳʯʠʩʣʠʪʴ ʟʥʘʯʝʥʠʷ ʜʚʫʭ ʚʳʨʘʞʝʥʠʡ s ʠ k: 

1000
,

a e b d c
s = k =

e b a

- - + -

-
,  

ʥʘ ʦʩʥʦʚʘʥʠʠ ʟʥʘʯʝʥʠʡ ʧʝʨʝʤʝʥʥʳʭ a, b, c, d, e. 

ɺʭʦʜʥʳʝ ʜʘʥʥʳʝ: 

ʚʝʱʝʩʪʚʝʥʥʳʝ ʯʠʩʣʘ a, b, c, d, e, ʢʘʞʜʦʝ ʥʝ ʤʝʥʴʰʝ 0, ʥʦ ʥʝ ʧʨʝʚʦʩʭʦʜʠʪ 105. 

ɺʳʭʦʜʥʳʝ ʜʘʥʥʳʝ: 

ɺʝʱʝʩʪʚʝʥʥʳʝ ʯʠʩʣʘ s ʠ k. ʈʝʟʫʣʴʪʘʪʳ ʥʝʦʙʭʦʜʠʤʦ ʦʢʨʫʛʣʠʪʴ ʜʦ ʩʦʪʳʭ. ɽʩʣʠ 
ʚʳʯʠʩʣʠʪʴ ʚʳʨʘʞʝʥʠʝ ʥʝʚʦʟʤʦʞʥʦ, ʧʨʦʛʨʘʤʤʘ ʚʳʚʦʜʠʪ ERROR. 

11 ʊʨʝʙʫʝʪʩʷ ʚʳʯʠʩʣʠʪʴ ʟʥʘʯʝʥʠʷ ʜʚʫʭ ʚʳʨʘʞʝʥʠʡ f  ʠ g: 

1
,

boo ddd boo
f = g =

cssapo ew

+ -

-
,  

ʥʘ ʦʩʥʦʚʘʥʠʠ ʟʥʘʯʝʥʠʡ ʧʝʨʝʤʝʥʥʳʭ apo, boo, css , ddd, ew. 

ɺʭʦʜʥʳʝ ʜʘʥʥʳʝ: 

ʚʝʱʝʩʪʚʝʥʥʳʝ ʯʠʩʣʘ apo, boo, css , ddd, ew, ʢʘʞʜʦʝ ʥʝ ʤʝʥʴʰʝ 0, ʥʦ ʥʝ 
ʧʨʝʚʦʩʭʦʜʠʪ 105. 

ɺʳʭʦʜʥʳʝ ʜʘʥʥʳʝ: 

ɺʝʱʝʩʪʚʝʥʥʳʝ ʯʠʩʣʘ f  ʠ g. ʈʝʟʫʣʴʪʘʪʳ ʥʝʦʙʭʦʜʠʤʦ ʦʢʨʫʛʣʠʪʴ ʜʦ ʪʳʩʷʯʥʳʭ. ɽʩʣʠ 
ʚʳʯʠʩʣʠʪʴ ʚʳʨʘʞʝʥʠʝ ʥʝʚʦʟʤʦʞʥʦ, ʧʨʦʛʨʘʤʤʘ ʚʳʚʦʜʠʪ ERROR. 

12 ʊʨʝʙʫʝʪʩʷ ʚʳʯʠʩʣʠʪʴ ʟʥʘʯʝʥʠʷ ʜʚʫʭ ʚʳʨʘʞʝʥʠʡ f  ʠ g: 

2 2 3

1 1 1 1
,

100

ew
f = g =

apo boo css ddd
- - + ,  

ʥʘ ʦʩʥʦʚʘʥʠʠ ʟʥʘʯʝʥʠʡ ʧʝʨʝʤʝʥʥʳʭ apo, boo, css , ddd, ew. 

ɺʭʦʜʥʳʝ ʜʘʥʥʳʝ: 

ʚʝʱʝʩʪʚʝʥʥʳʝ ʯʠʩʣʘ apo, boo, css , ddd, ew, ʢʘʞʜʦʝ ʥʝ ʤʝʥʴʰʝ 0, ʥʦ ʥʝ 
ʧʨʝʚʦʩʭʦʜʠʪ 105. 

ɺʳʭʦʜʥʳʝ ʜʘʥʥʳʝ: 

ɺʝʱʝʩʪʚʝʥʥʳʝ ʯʠʩʣʘ f  ʠ g. ʈʝʟʫʣʴʪʘʪʳ ʥʝʦʙʭʦʜʠʤʦ ʦʢʨʫʛʣʠʪʴ ʜʦ ʪʳʩʷʯʥʳʭ. ɽʩʣʠ 
ʚʳʯʠʩʣʠʪʴ ʚʳʨʘʞʝʥʠʝ ʥʝʚʦʟʤʦʞʥʦ, ʧʨʦʛʨʘʤʤʘ ʚʳʚʦʜʠʪ ERROR. 
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13 ʊʨʝʙʫʝʪʩʷ ʚʳʯʠʩʣʠʪʴ ʟʥʘʯʝʥʠʷ ʜʚʫʭ ʚʳʨʘʞʝʥʠʡ user  ʠ pwd: 

,
age city

user = pwd = city drive epoch
birth drive

+ - - ,  

ʥʘ ʦʩʥʦʚʘʥʠʠ ʟʥʘʯʝʥʠʡ ʧʝʨʝʤʝʥʥʳʭ age, birth , city , drive , epoch. 

ɺʭʦʜʥʳʝ ʜʘʥʥʳʝ: 

ʚʝʱʝʩʪʚʝʥʥʳʝ ʯʠʩʣʘ age, birth , city , drive , epoch, ʢʘʞʜʦʝ ʥʝ ʤʝʥʴʰʝ 0, ʥʦ ʥʝ 
ʧʨʝʚʦʩʭʦʜʠʪ 105. 

ɺʳʭʦʜʥʳʝ ʜʘʥʥʳʝ: 

ɺʝʱʝʩʪʚʝʥʥʳʝ ʯʠʩʣʘ user  ʠ pwd. ʈʝʟʫʣʴʪʘʪʳ ʥʝʦʙʭʦʜʠʤʦ ʦʢʨʫʛʣʠʪʴ ʜʦ ʩʦʪʳʭ. 
ɽʩʣʠ ʚʳʯʠʩʣʠʪʴ ʚʳʨʘʞʝʥʠʝ ʥʝʚʦʟʤʦʞʥʦ, ʧʨʦʛʨʘʤʤʘ ʚʳʚʦʜʠʪ ERROR. 

14 ʊʨʝʙʫʝʪʩʷ ʚʳʯʠʩʣʠʪʴ ʟʥʘʯʝʥʠʷ ʜʚʫʭ ʚʳʨʘʞʝʥʠʡ f  ʠ g: 

,
apo boo css

f = g = ddd ew apo
boo css ddd
+ + - - ,  

ʥʘ ʦʩʥʦʚʘʥʠʠ ʟʥʘʯʝʥʠʡ ʧʝʨʝʤʝʥʥʳʭ apo, boo, css , ddd, ew. 

ɺʭʦʜʥʳʝ ʜʘʥʥʳʝ: 

ʚʝʱʝʩʪʚʝʥʥʳʝ ʯʠʩʣʘ apo, boo, css , ddd, ew, ʢʘʞʜʦʝ ʥʝ ʤʝʥʴʰʝ 0, ʥʦ ʥʝ 
ʧʨʝʚʦʩʭʦʜʠʪ 105. 

ɺʳʭʦʜʥʳʝ ʜʘʥʥʳʝ: 

ɺʝʱʝʩʪʚʝʥʥʳʝ ʯʠʩʣʘ f  ʠ g. ʈʝʟʫʣʴʪʘʪʳ ʥʝʦʙʭʦʜʠʤʦ ʦʢʨʫʛʣʠʪʴ ʜʦ ʪʳʩʷʯʥʳʭ. ɽʩʣʠ 
ʚʳʯʠʩʣʠʪʴ ʚʳʨʘʞʝʥʠʝ ʥʝʚʦʟʤʦʞʥʦ, ʧʨʦʛʨʘʤʤʘ ʚʳʚʦʜʠʪ ERROR. 

15 ʊʨʝʙʫʝʪʩʷ ʚʳʯʠʩʣʠʪʴ ʟʥʘʯʝʥʠʷ ʜʚʫʭ ʚʳʨʘʞʝʥʠʡ s ʠ k: 

,
a e c

s = k =
b db

-

-
,  

ʥʘ ʦʩʥʦʚʘʥʠʠ ʟʥʘʯʝʥʠʡ ʧʝʨʝʤʝʥʥʳʭ a, b, c, d, e. 

ɺʭʦʜʥʳʝ ʜʘʥʥʳʝ: 

ʚʝʱʝʩʪʚʝʥʥʳʝ ʯʠʩʣʘ a, b, c, d, e, ʢʘʞʜʦʝ ʥʝ ʤʝʥʴʰʝ 0, ʥʦ ʥʝ ʧʨʝʚʦʩʭʦʜʠʪ 105. 

ɺʳʭʦʜʥʳʝ ʜʘʥʥʳʝ: 

ɺʝʱʝʩʪʚʝʥʥʳʝ ʯʠʩʣʘ s ʠ k. ʈʝʟʫʣʴʪʘʪʳ ʥʝʦʙʭʦʜʠʤʦ ʦʢʨʫʛʣʠʪʴ ʜʦ ʩʦʪʳʭ. ɽʩʣʠ 
ʚʳʯʠʩʣʠʪʴ ʚʳʨʘʞʝʥʠʝ ʥʝʚʦʟʤʦʞʥʦ, ʧʨʦʛʨʘʤʤʘ ʚʳʚʦʜʠʪ ERROR. 

16 ʊʨʝʙʫʝʪʩʷ ʚʳʯʠʩʣʠʪʴ ʟʥʘʯʝʥʠʷ ʜʚʫʭ ʚʳʨʘʞʝʥʠʡ s ʠ k: 

,
2100

a e c e
s = k =

b db a

- -

-- +
,  

ʥʘ ʦʩʥʦʚʘʥʠʠ ʟʥʘʯʝʥʠʡ ʧʝʨʝʤʝʥʥʳʭ a, b, c, d, e. 

ɺʭʦʜʥʳʝ ʜʘʥʥʳʝ: 

ʚʝʱʝʩʪʚʝʥʥʳʝ ʯʠʩʣʘ a, b, c, d, e, ʢʘʞʜʦʝ ʥʝ ʤʝʥʴʰʝ 0, ʥʦ ʥʝ ʧʨʝʚʦʩʭʦʜʠʪ 105. 

ɺʳʭʦʜʥʳʝ ʜʘʥʥʳʝ: 

ɺʝʱʝʩʪʚʝʥʥʳʝ ʯʠʩʣʘ s ʠ k. ʈʝʟʫʣʴʪʘʪʳ ʥʝʦʙʭʦʜʠʤʦ ʦʢʨʫʛʣʠʪʴ ʜʦ ʩʦʪʳʭ. ɽʩʣʠ 
ʚʳʯʠʩʣʠʪʴ ʚʳʨʘʞʝʥʠʝ ʥʝʚʦʟʤʦʞʥʦ, ʧʨʦʛʨʘʤʤʘ ʚʳʚʦʜʠʪ ERROR. 
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17 ʊʨʝʙʫʝʪʩʷ ʚʳʯʠʩʣʠʪʴ ʟʥʘʯʝʥʠʷ ʜʚʫʭ ʚʳʨʘʞʝʥʠʡ s ʠ k: 

11
,

1

b e a c b
s = k =

b e ad

- + -

- +-
,  

ʥʘ ʦʩʥʦʚʘʥʠʠ ʟʥʘʯʝʥʠʡ ʧʝʨʝʤʝʥʥʳʭ a, b, c, d, e. 

ɺʭʦʜʥʳʝ ʜʘʥʥʳʝ: 

ʚʝʱʝʩʪʚʝʥʥʳʝ ʯʠʩʣʘ a, b, c, d, e, ʢʘʞʜʦʝ ʥʝ ʤʝʥʴʰʝ 0, ʥʦ ʥʝ ʧʨʝʚʦʩʭʦʜʠʪ 105. 

ɺʳʭʦʜʥʳʝ ʜʘʥʥʳʝ: 

ɺʝʱʝʩʪʚʝʥʥʳʝ ʯʠʩʣʘ s ʠ k. ʈʝʟʫʣʴʪʘʪʳ ʥʝʦʙʭʦʜʠʤʦ ʦʢʨʫʛʣʠʪʴ ʜʦ ʩʦʪʳʭ. ɽʩʣʠ 
ʚʳʯʠʩʣʠʪʴ ʚʳʨʘʞʝʥʠʝ ʥʝʚʦʟʤʦʞʥʦ, ʧʨʦʛʨʘʤʤʘ ʚʳʚʦʜʠʪ ERROR. 

18 ʊʨʝʙʫʝʪʩʷ ʚʳʯʠʩʣʠʪʴ ʟʥʘʯʝʥʠʷ ʜʚʫʭ ʚʳʨʘʞʝʥʠʡ s ʠ k: 

1 1
, 2

8
s = k = a b c

a c d b
+ - -

- -
,  

ʥʘ ʦʩʥʦʚʘʥʠʠ ʟʥʘʯʝʥʠʡ ʧʝʨʝʤʝʥʥʳʭ a, b, c, d, e. 

ɺʭʦʜʥʳʝ ʜʘʥʥʳʝ: 

ʚʝʱʝʩʪʚʝʥʥʳʝ ʯʠʩʣʘ a, b, c, d, e, ʢʘʞʜʦʝ ʥʝ ʤʝʥʴʰʝ 0, ʥʦ ʥʝ ʧʨʝʚʦʩʭʦʜʠʪ 105. 

ɺʳʭʦʜʥʳʝ ʜʘʥʥʳʝ: 

ɺʝʱʝʩʪʚʝʥʥʳʝ ʯʠʩʣʘ s ʠ k. ʈʝʟʫʣʴʪʘʪʳ ʥʝʦʙʭʦʜʠʤʦ ʦʢʨʫʛʣʠʪʴ ʜʦ ʪʳʩʷʯʥʳʭ. ɽʩʣʠ 
ʚʳʯʠʩʣʠʪʴ ʚʳʨʘʞʝʥʠʝ ʥʝʚʦʟʤʦʞʥʦ, ʧʨʦʛʨʘʤʤʘ ʚʳʚʦʜʠʪ ERROR. 

19 ʊʨʝʙʫʝʪʩʷ ʚʳʯʠʩʣʠʪʴ ʟʥʘʯʝʥʠʷ ʜʚʫʭ ʚʳʨʘʞʝʥʠʡ s ʠ k: 

4 1
,

2 1

d b a b c
s = k =

ea c

- + - -

- +
,  

ʥʘ ʦʩʥʦʚʘʥʠʠ ʟʥʘʯʝʥʠʡ ʧʝʨʝʤʝʥʥʳʭ a, b, c, d, e. 

ɺʭʦʜʥʳʝ ʜʘʥʥʳʝ: 

ʚʝʱʝʩʪʚʝʥʥʳʝ ʯʠʩʣʘ a, b, c, d, e, ʢʘʞʜʦʝ ʥʝ ʤʝʥʴʰʝ 0, ʥʦ ʥʝ ʧʨʝʚʦʩʭʦʜʠʪ 105. 

ɺʳʭʦʜʥʳʝ ʜʘʥʥʳʝ: 

ɺʝʱʝʩʪʚʝʥʥʳʝ ʯʠʩʣʘ s ʠ k. ʈʝʟʫʣʴʪʘʪʳ ʥʝʦʙʭʦʜʠʤʦ ʦʢʨʫʛʣʠʪʴ ʜʦ ʜʝʩʷʪʠʪʳʩʷʯʥʳʭ. 
ɽʩʣʠ ʚʳʯʠʩʣʠʪʴ ʚʳʨʘʞʝʥʠʝ ʥʝʚʦʟʤʦʞʥʦ, ʧʨʦʛʨʘʤʤʘ ʚʳʚʦʜʠʪ ERROR. 

20 ʊʨʝʙʫʝʪʩʷ ʚʳʯʠʩʣʠʪʴ ʟʥʘʯʝʥʠʷ ʜʚʫʭ ʚʳʨʘʞʝʥʠʡ s ʠ k: 

,
1

b c b a
s= k =

c b e a

+ -

+ - +
,  

ʥʘ ʦʩʥʦʚʘʥʠʠ ʟʥʘʯʝʥʠʡ ʧʝʨʝʤʝʥʥʳʭ a, b, c, d, e. 

ɺʭʦʜʥʳʝ ʜʘʥʥʳʝ: 

ʚʝʱʝʩʪʚʝʥʥʳʝ ʯʠʩʣʘ a, b, c, d, e, ʢʘʞʜʦʝ ʥʝ ʤʝʥʴʰʝ 0, ʥʦ ʥʝ ʧʨʝʚʦʩʭʦʜʠʪ 105. 

ɺʳʭʦʜʥʳʝ ʜʘʥʥʳʝ: 

ɺʝʱʝʩʪʚʝʥʥʳʝ ʯʠʩʣʘ s ʠ k. ʈʝʟʫʣʴʪʘʪʳ ʥʝʦʙʭʦʜʠʤʦ ʦʢʨʫʛʣʠʪʴ ʜʦ ʜʝʩʷʪʠʪʳʩʷʯʥʳʭ. 
ɽʩʣʠ ʚʳʯʠʩʣʠʪʴ ʚʳʨʘʞʝʥʠʝ ʥʝʚʦʟʤʦʞʥʦ, ʧʨʦʛʨʘʤʤʘ ʚʳʚʦʜʠʪ ERROR. 

21 ʊʨʝʙʫʝʪʩʷ ʚʳʯʠʩʣʠʪʴ ʟʥʘʯʝʥʠʷ ʜʚʫʭ ʚʳʨʘʞʝʥʠʡ s ʠ k: 

100 100
,

3 4

b
s = k =

a c d c d e a
+

- - - -
,  

ʥʘ ʦʩʥʦʚʘʥʠʠ ʟʥʘʯʝʥʠʡ ʧʝʨʝʤʝʥʥʳʭ a, b, c, d, e. 

ɺʭʦʜʥʳʝ ʜʘʥʥʳʝ: 

ʚʝʱʝʩʪʚʝʥʥʳʝ ʯʠʩʣʘ a, b, c, d, e, ʢʘʞʜʦʝ ʥʝ ʤʝʥʴʰʝ 0, ʥʦ ʥʝ ʧʨʝʚʦʩʭʦʜʠʪ 105. 

ɺʳʭʦʜʥʳʝ ʜʘʥʥʳʝ: 

ɺʝʱʝʩʪʚʝʥʥʳʝ ʯʠʩʣʘ s ʠ k. ʈʝʟʫʣʴʪʘʪʳ ʥʝʦʙʭʦʜʠʤʦ ʦʢʨʫʛʣʠʪʴ ʜʦ ʩʦʪʳʭ. ɽʩʣʠ 
ʚʳʯʠʩʣʠʪʴ ʚʳʨʘʞʝʥʠʝ ʥʝʚʦʟʤʦʞʥʦ, ʧʨʦʛʨʘʤʤʘ ʚʳʚʦʜʠʪ ERROR. 
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22 ʊʨʝʙʫʝʪʩʷ ʚʳʯʠʩʣʠʪʴ ʟʥʘʯʝʥʠʷ ʜʚʫʭ ʚʳʨʘʞʝʥʠʡ s ʠ k: 

2 2

2 2 2 3
,

a a c
s = k =

c e c d

-

- -
,  

ʥʘ ʦʩʥʦʚʘʥʠʠ ʟʥʘʯʝʥʠʡ ʧʝʨʝʤʝʥʥʳʭ a, b, c, d, e. 

ɺʭʦʜʥʳʝ ʜʘʥʥʳʝ: 

ʚʝʱʝʩʪʚʝʥʥʳʝ ʯʠʩʣʘ a, b, c, d, e, ʢʘʞʜʦʝ ʥʝ ʤʝʥʴʰʝ 0, ʥʦ ʥʝ ʧʨʝʚʦʩʭʦʜʠʪ 105. 

ɺʳʭʦʜʥʳʝ ʜʘʥʥʳʝ: 

ɺʝʱʝʩʪʚʝʥʥʳʝ ʯʠʩʣʘ s ʠ k. ʈʝʟʫʣʴʪʘʪʳ ʥʝʦʙʭʦʜʠʤʦ ʦʢʨʫʛʣʠʪʴ ʜʦ ʪʳʩʷʯʥʳʭ. ɽʩʣʠ 
ʚʳʯʠʩʣʠʪʴ ʚʳʨʘʞʝʥʠʝ ʥʝʚʦʟʤʦʞʥʦ, ʧʨʦʛʨʘʤʤʘ ʚʳʚʦʜʠʪ ERROR. 

23 ʊʨʝʙʫʝʪʩʷ ʚʳʯʠʩʣʠʪʴ ʟʥʘʯʝʥʠʷ ʜʚʫʭ ʚʳʨʘʞʝʥʠʡ s ʠ k: 

( ) ( )
,

( )

a b c de a
s= k =

c b d e a

- Ö -Ö

Ö - -
,  

ʥʘ ʦʩʥʦʚʘʥʠʠ ʟʥʘʯʝʥʠʡ ʧʝʨʝʤʝʥʥʳʭ a, b, c, d, e. 

ɺʭʦʜʥʳʝ ʜʘʥʥʳʝ: 

ʚʝʱʝʩʪʚʝʥʥʳʝ ʯʠʩʣʘ a, b, c, d, e, ʢʘʞʜʦʝ ʥʝ ʤʝʥʴʰʝ 0, ʥʦ ʥʝ ʧʨʝʚʦʩʭʦʜʠʪ 105. 

ɺʳʭʦʜʥʳʝ ʜʘʥʥʳʝ: 

ɺʝʱʝʩʪʚʝʥʥʳʝ ʯʠʩʣʘ s ʠ k. ʈʝʟʫʣʴʪʘʪʳ ʥʝʦʙʭʦʜʠʤʦ ʦʢʨʫʛʣʠʪʴ ʜʦ ʩʦʪʳʭ. ɽʩʣʠ 
ʚʳʯʠʩʣʠʪʴ ʚʳʨʘʞʝʥʠʝ ʥʝʚʦʟʤʦʞʥʦ, ʧʨʦʛʨʘʤʤʘ ʚʳʚʦʜʠʪ ERROR. 

24 ʊʨʝʙʫʝʪʩʷ ʚʳʯʠʩʣʠʪʴ ʟʥʘʯʝʥʠʷ ʜʚʫʭ ʚʳʨʘʞʝʥʠʡ s ʠ k: 

3( 2 )
,

a be a b c
s = k =

e a e a c

-Ö - Ö

- - +
,  

ʥʘ ʦʩʥʦʚʘʥʠʠ ʟʥʘʯʝʥʠʡ ʧʝʨʝʤʝʥʥʳʭ a, b, c, d, e. 

ɺʭʦʜʥʳʝ ʜʘʥʥʳʝ: 

ʚʝʱʝʩʪʚʝʥʥʳʝ ʯʠʩʣʘ a, b, c, d, e, ʢʘʞʜʦʝ ʥʝ ʤʝʥʴʰʝ 0, ʥʦ ʥʝ ʧʨʝʚʦʩʭʦʜʠʪ 105. 

ɺʳʭʦʜʥʳʝ ʜʘʥʥʳʝ: 

ɺʝʱʝʩʪʚʝʥʥʳʝ ʯʠʩʣʘ s ʠ k. ʈʝʟʫʣʴʪʘʪʳ ʥʝʦʙʭʦʜʠʤʦ ʦʢʨʫʛʣʠʪʴ ʜʦ ʜʝʩʷʪʠʪʳʩʷʯʥʳʭ. 
ɽʩʣʠ ʚʳʯʠʩʣʠʪʴ ʚʳʨʘʞʝʥʠʝ ʥʝʚʦʟʤʦʞʥʦ, ʧʨʦʛʨʘʤʤʘ ʚʳʚʦʜʠʪ ERROR. 

25 ʊʨʝʙʫʝʪʩʷ ʚʳʯʠʩʣʠʪʴ ʟʥʘʯʝʥʠʷ ʜʚʫʭ ʚʳʨʘʞʝʥʠʡ s ʠ k: 

,
15 3

a b a c
s = k =

bb c c d d e
+ +

- - -
,  

ʥʘ ʦʩʥʦʚʘʥʠʠ ʟʥʘʯʝʥʠʡ ʧʝʨʝʤʝʥʥʳʭ a, b, c, d, e. 

ɺʭʦʜʥʳʝ ʜʘʥʥʳʝ: 

ʚʝʱʝʩʪʚʝʥʥʳʝ ʯʠʩʣʘ a, b, c, d, e, ʢʘʞʜʦʝ ʥʝ ʤʝʥʴʰʝ 0, ʥʦ ʥʝ ʧʨʝʚʦʩʭʦʜʠʪ 105. 

ɺʳʭʦʜʥʳʝ ʜʘʥʥʳʝ: 

ɺʝʱʝʩʪʚʝʥʥʳʝ ʯʠʩʣʘ s ʠ k. ʈʝʟʫʣʴʪʘʪʳ ʥʝʦʙʭʦʜʠʤʦ ʦʢʨʫʛʣʠʪʴ ʜʦ ʩʦʪʳʭ. ɽʩʣʠ 
ʚʳʯʠʩʣʠʪʴ ʚʳʨʘʞʝʥʠʝ ʥʝʚʦʟʤʦʞʥʦ, ʧʨʦʛʨʘʤʤʘ ʚʳʚʦʜʠʪ ERROR. 
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26 ʊʨʝʙʫʝʪʩʷ ʚʳʯʠʩʣʠʪʴ ʟʥʘʯʝʥʠʷ ʜʚʫʭ ʚʳʨʘʞʝʥʠʡ s ʠ k: 

2
,

a c a c a
s = k =

e c b bb c a

- -
+

- -- -
,  

ʥʘ ʦʩʥʦʚʘʥʠʠ ʟʥʘʯʝʥʠʡ ʧʝʨʝʤʝʥʥʳʭ a, b, c, d, e. 

ɺʭʦʜʥʳʝ ʜʘʥʥʳʝ: 

ʚʝʱʝʩʪʚʝʥʥʳʝ ʯʠʩʣʘ a, b, c, d, e, ʢʘʞʜʦʝ ʥʝ ʤʝʥʴʰʝ 0, ʥʦ ʥʝ ʧʨʝʚʦʩʭʦʜʠʪ 105. 

ɺʳʭʦʜʥʳʝ ʜʘʥʥʳʝ: 

ɺʝʱʝʩʪʚʝʥʥʳʝ ʯʠʩʣʘ s ʠ k. ʈʝʟʫʣʴʪʘʪʳ ʥʝʦʙʭʦʜʠʤʦ ʦʢʨʫʛʣʠʪʴ ʜʦ ʪʳʩʷʯʥʳʭ. ɽʩʣʠ 
ʚʳʯʠʩʣʠʪʴ ʚʳʨʘʞʝʥʠʝ ʥʝʚʦʟʤʦʞʥʦ, ʧʨʦʛʨʘʤʤʘ ʚʳʚʦʜʠʪ ERROR. 

27 ʊʨʝʙʫʝʪʩʷ ʚʳʯʠʩʣʠʪʴ ʟʥʘʯʝʥʠʷ ʜʚʫʭ ʚʳʨʘʞʝʥʠʡ s ʠ k: 

,
4

a c b a e e a
s = k =

b e c b e

+ + - -
+

- -
,  

ʥʘ ʦʩʥʦʚʘʥʠʠ ʟʥʘʯʝʥʠʡ ʧʝʨʝʤʝʥʥʳʭ a, b, c, d, e. 

ɺʭʦʜʥʳʝ ʜʘʥʥʳʝ: 

ʚʝʱʝʩʪʚʝʥʥʳʝ ʯʠʩʣʘ a, b, c, d, e, ʢʘʞʜʦʝ ʥʝ ʤʝʥʴʰʝ 0, ʥʦ ʥʝ ʧʨʝʚʦʩʭʦʜʠʪ 105. 

ɺʳʭʦʜʥʳʝ ʜʘʥʥʳʝ: 

ɺʝʱʝʩʪʚʝʥʥʳʝ ʯʠʩʣʘ s ʠ k. ʈʝʟʫʣʴʪʘʪʳ ʥʝʦʙʭʦʜʠʤʦ ʦʢʨʫʛʣʠʪʴ ʜʦ ʪʳʩʷʯʥʳʭ. ɽʩʣʠ 
ʚʳʯʠʩʣʠʪʴ ʚʳʨʘʞʝʥʠʝ ʥʝʚʦʟʤʦʞʥʦ, ʧʨʦʛʨʘʤʤʘ ʚʳʚʦʜʠʪ ERROR. 

28 ʊʨʝʙʫʝʪʩʷ ʚʳʯʠʩʣʠʪʴ ʟʥʘʯʝʥʠʷ ʜʚʫʭ ʚʳʨʘʞʝʥʠʡ s ʠ k: 

2
,

1

b e b c d
s = k =

b c e a c b a

+ -
+

- + - - -
,  

ʥʘ ʦʩʥʦʚʘʥʠʠ ʟʥʘʯʝʥʠʡ ʧʝʨʝʤʝʥʥʳʭ a, b, c, d, e. 

ɺʭʦʜʥʳʝ ʜʘʥʥʳʝ: 

ʚʝʱʝʩʪʚʝʥʥʳʝ ʯʠʩʣʘ a, b, c, d, e, ʢʘʞʜʦʝ ʥʝ ʤʝʥʴʰʝ 0, ʥʦ ʥʝ ʧʨʝʚʦʩʭʦʜʠʪ 105. 

ɺʳʭʦʜʥʳʝ ʜʘʥʥʳʝ: 

ɺʝʱʝʩʪʚʝʥʥʳʝ ʯʠʩʣʘ s ʠ k. ʈʝʟʫʣʴʪʘʪʳ ʥʝʦʙʭʦʜʠʤʦ ʦʢʨʫʛʣʠʪʴ ʜʦ ʪʳʩʷʯʥʳʭ. ɽʩʣʠ 
ʚʳʯʠʩʣʠʪʴ ʚʳʨʘʞʝʥʠʝ ʥʝʚʦʟʤʦʞʥʦ, ʧʨʦʛʨʘʤʤʘ ʚʳʚʦʜʠʪ ERROR. 

29 ʊʨʝʙʫʝʪʩʷ ʚʳʯʠʩʣʠʪʴ ʟʥʘʯʝʥʠʷ ʜʚʫʭ ʚʳʨʘʞʝʥʠʡ s ʠ k: 

3 2

1,5 2,5
,

c b a
s = k =

e ab c a e a b

- -
+

-- - - -
,  

ʥʘ ʦʩʥʦʚʘʥʠʠ ʟʥʘʯʝʥʠʡ ʧʝʨʝʤʝʥʥʳʭ a, b, c, d, e. 

ɺʭʦʜʥʳʝ ʜʘʥʥʳʝ: 

ʚʝʱʝʩʪʚʝʥʥʳʝ ʯʠʩʣʘ a, b, c, d, e, ʢʘʞʜʦʝ ʥʝ ʤʝʥʴʰʝ 0, ʥʦ ʥʝ ʧʨʝʚʦʩʭʦʜʠʪ 105. 

ɺʳʭʦʜʥʳʝ ʜʘʥʥʳʝ: 

ɺʝʱʝʩʪʚʝʥʥʳʝ ʯʠʩʣʘ s ʠ k. ʈʝʟʫʣʴʪʘʪʳ ʥʝʦʙʭʦʜʠʤʦ ʦʢʨʫʛʣʠʪʴ ʜʦ ʩʦʪʳʭ. ɽʩʣʠ 
ʚʳʯʠʩʣʠʪʴ ʚʳʨʘʞʝʥʠʝ ʥʝʚʦʟʤʦʞʥʦ, ʧʨʦʛʨʘʤʤʘ ʚʳʚʦʜʠʪ ERROR. 
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30 ʊʨʝʙʫʝʪʩʷ ʚʳʯʠʩʣʠʪʴ ʟʥʘʯʝʥʠʷ ʜʚʫʭ ʚʳʨʘʞʝʥʠʡ s ʠ k: 

1 2 3
,s = k = a b c

b a c b d c
+ + - -

- - -
,  

ʥʘ ʦʩʥʦʚʘʥʠʠ ʟʥʘʯʝʥʠʡ ʧʝʨʝʤʝʥʥʳʭ a, b, c, d, e. 

ɺʭʦʜʥʳʝ ʜʘʥʥʳʝ: 

ʚʝʱʝʩʪʚʝʥʥʳʝ ʯʠʩʣʘ a, b, c, d, e, ʢʘʞʜʦʝ ʥʝ ʤʝʥʴʰʝ 0, ʥʦ ʥʝ ʧʨʝʚʦʩʭʦʜʠʪ 105. 

ɺʳʭʦʜʥʳʝ ʜʘʥʥʳʝ: 

ɺʝʱʝʩʪʚʝʥʥʳʝ ʯʠʩʣʘ s ʠ k. ʈʝʟʫʣʴʪʘʪʳ ʥʝʦʙʭʦʜʠʤʦ ʦʢʨʫʛʣʠʪʴ ʜʦ ʩʦʪʳʭ. ɽʩʣʠ 
ʚʳʯʠʩʣʠʪʴ ʚʳʨʘʞʝʥʠʝ ʥʝʚʦʟʤʦʞʥʦ, ʧʨʦʛʨʘʤʤʘ ʚʳʚʦʜʠʪ ERROR. 

31 ʊʨʝʙʫʝʪʩʷ ʚʳʯʠʩʣʠʪʴ ʟʥʘʯʝʥʠʷ ʜʚʫʭ ʚʳʨʘʞʝʥʠʡ s ʠ k: 

2
2 2

2
,

c a
s = k = d b e c

a c

-
- - -

-
,  

ʥʘ ʦʩʥʦʚʘʥʠʠ ʟʥʘʯʝʥʠʡ ʧʝʨʝʤʝʥʥʳʭ a, b, c, d, e. 

ɺʭʦʜʥʳʝ ʜʘʥʥʳʝ: 

ʚʝʱʝʩʪʚʝʥʥʳʝ ʯʠʩʣʘ a, b, c, d, e, ʢʘʞʜʦʝ ʥʝ ʤʝʥʴʰʝ 0, ʥʦ ʥʝ ʧʨʝʚʦʩʭʦʜʠʪ 105. 

ɺʳʭʦʜʥʳʝ ʜʘʥʥʳʝ: 

ɺʝʱʝʩʪʚʝʥʥʳʝ ʯʠʩʣʘ s ʠ k. ʈʝʟʫʣʴʪʘʪʳ ʥʝʦʙʭʦʜʠʤʦ ʦʢʨʫʛʣʠʪʴ ʜʦ ʩʦʪʳʭ. ɽʩʣʠ 
ʚʳʯʠʩʣʠʪʴ ʚʳʨʘʞʝʥʠʝ ʥʝʚʦʟʤʦʞʥʦ, ʧʨʦʛʨʘʤʤʘ ʚʳʚʦʜʠʪ ERROR. 

32 ʊʨʝʙʫʝʪʩʷ ʚʳʯʠʩʣʠʪʴ ʟʥʘʯʝʥʠʷ ʜʚʫʭ ʚʳʨʘʞʝʥʠʡ s ʠ k: 

2 2 2,
a c

s = a b c k =
c b e

-
- +

- -
,  

ʥʘ ʦʩʥʦʚʘʥʠʠ ʟʥʘʯʝʥʠʡ ʧʝʨʝʤʝʥʥʳʭ a, b, c, d, e. 

ɺʭʦʜʥʳʝ ʜʘʥʥʳʝ: 

ʚʝʱʝʩʪʚʝʥʥʳʝ ʯʠʩʣʘ a, b, c, d, e, ʢʘʞʜʦʝ ʥʝ ʤʝʥʴʰʝ 0, ʥʦ ʥʝ ʧʨʝʚʦʩʭʦʜʠʪ 105. 

ɺʳʭʦʜʥʳʝ ʜʘʥʥʳʝ: 

ɺʝʱʝʩʪʚʝʥʥʳʝ ʯʠʩʣʘ s ʠ k. ʈʝʟʫʣʴʪʘʪʳ ʥʝʦʙʭʦʜʠʤʦ ʦʢʨʫʛʣʠʪʴ ʜʦ ʩʦʪʳʭ. ɽʩʣʠ 
ʚʳʯʠʩʣʠʪʴ ʚʳʨʘʞʝʥʠʝ ʥʝʚʦʟʤʦʞʥʦ, ʧʨʦʛʨʘʤʤʘ ʚʳʚʦʜʠʪ ERROR. 

33 ʊʨʝʙʫʝʪʩʷ ʚʳʯʠʩʣʠʪʴ ʟʥʘʯʝʥʠʷ ʜʚʫʭ ʚʳʨʘʞʝʥʠʡ s ʠ k: 

3 2

1 2
,

0,01

a b b c
s = k =

c db a c b

- + -
Ö

Ö -- -
,  

ʥʘ ʦʩʥʦʚʘʥʠʠ ʟʥʘʯʝʥʠʡ ʧʝʨʝʤʝʥʥʳʭ a, b, c, d, e. 

ɺʭʦʜʥʳʝ ʜʘʥʥʳʝ: 

ʚʝʱʝʩʪʚʝʥʥʳʝ ʯʠʩʣʘ a, b, c, d, e, ʢʘʞʜʦʝ ʥʝ ʤʝʥʴʰʝ 0, ʥʦ ʥʝ ʧʨʝʚʦʩʭʦʜʠʪ 105. 

ɺʳʭʦʜʥʳʝ ʜʘʥʥʳʝ: 

ɺʝʱʝʩʪʚʝʥʥʳʝ ʯʠʩʣʘ s ʠ k. ʈʝʟʫʣʴʪʘʪʳ ʥʝʦʙʭʦʜʠʤʦ ʦʢʨʫʛʣʠʪʴ ʜʦ ʩʦʪʳʭ. ɽʩʣʠ 
ʚʳʯʠʩʣʠʪʴ ʚʳʨʘʞʝʥʠʝ ʥʝʚʦʟʤʦʞʥʦ, ʧʨʦʛʨʘʤʤʘ ʚʳʚʦʜʠʪ ERROR. 
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34 ʊʨʝʙʫʝʪʩʷ ʚʳʯʠʩʣʠʪʴ ʟʥʘʯʝʥʠʷ ʜʚʫʭ ʚʳʨʘʞʝʥʠʡ s ʠ k: 

100 1000
100 ,s = a c k =

d e a b c
Ö - +

- - -
,  

ʥʘ ʦʩʥʦʚʘʥʠʠ ʟʥʘʯʝʥʠʡ ʧʝʨʝʤʝʥʥʳʭ a, b, c, d, e. 

ɺʭʦʜʥʳʝ ʜʘʥʥʳʝ: 

ʚʝʱʝʩʪʚʝʥʥʳʝ ʯʠʩʣʘ a, b, c, d, e, ʢʘʞʜʦʝ ʥʝ ʤʝʥʴʰʝ 0, ʥʦ ʥʝ ʧʨʝʚʦʩʭʦʜʠʪ 105. 

ɺʳʭʦʜʥʳʝ ʜʘʥʥʳʝ: 

ɺʝʱʝʩʪʚʝʥʥʳʝ ʯʠʩʣʘ s ʠ k. ʈʝʟʫʣʴʪʘʪʳ ʥʝʦʙʭʦʜʠʤʦ ʦʢʨʫʛʣʠʪʴ ʜʦ ʩʦʪʳʭ. ɽʩʣʠ 
ʚʳʯʠʩʣʠʪʴ ʚʳʨʘʞʝʥʠʝ ʥʝʚʦʟʤʦʞʥʦ, ʧʨʦʛʨʘʤʤʘ ʚʳʚʦʜʠʪ ERROR. 

35 ʊʨʝʙʫʝʪʩʷ ʚʳʯʠʩʣʠʪʴ ʟʥʘʯʝʥʠʷ ʜʚʫʭ ʚʳʨʘʞʝʥʠʡ s ʠ k: 

2 2 2 2 2

100 100 0,02
,s= k =

d ed e c e a
+

-- - -
,  

ʥʘ ʦʩʥʦʚʘʥʠʠ ʟʥʘʯʝʥʠʡ ʧʝʨʝʤʝʥʥʳʭ a, b, c, d, e. 

ɺʭʦʜʥʳʝ ʜʘʥʥʳʝ: 

ʚʝʱʝʩʪʚʝʥʥʳʝ ʯʠʩʣʘ a, b, c, d, e, ʢʘʞʜʦʝ ʥʝ ʤʝʥʴʰʝ 0, ʥʦ ʥʝ ʧʨʝʚʦʩʭʦʜʠʪ 105. 

ɺʳʭʦʜʥʳʝ ʜʘʥʥʳʝ: 

ɺʝʱʝʩʪʚʝʥʥʳʝ ʯʠʩʣʘ s ʠ k. ʈʝʟʫʣʴʪʘʪʳ ʥʝʦʙʭʦʜʠʤʦ ʦʢʨʫʛʣʠʪʴ ʜʦ ʩʦʪʳʭ. ɽʩʣʠ 
ʚʳʯʠʩʣʠʪʴ ʚʳʨʘʞʝʥʠʝ ʥʝʚʦʟʤʦʞʥʦ, ʧʨʦʛʨʘʤʤʘ ʚʳʚʦʜʠʪ ERROR. 

36 ʊʨʝʙʫʝʪʩʷ ʚʳʯʠʩʣʠʪʴ ʟʥʘʯʝʥʠʷ ʜʚʫʭ ʚʳʨʘʞʝʥʠʡ s ʠ k: 

3,4
,s = a b c d e k =

a b c
- - - -

- -
,  

ʥʘ ʦʩʥʦʚʘʥʠʠ ʟʥʘʯʝʥʠʡ ʧʝʨʝʤʝʥʥʳʭ a, b, c, d, e. 

ɺʭʦʜʥʳʝ ʜʘʥʥʳʝ: 

ʚʝʱʝʩʪʚʝʥʥʳʝ ʯʠʩʣʘ a, b, c, d, e, ʢʘʞʜʦʝ ʥʝ ʤʝʥʴʰʝ 0, ʥʦ ʥʝ ʧʨʝʚʦʩʭʦʜʠʪ 105. 

ɺʳʭʦʜʥʳʝ ʜʘʥʥʳʝ: 

ɺʝʱʝʩʪʚʝʥʥʳʝ ʯʠʩʣʘ s ʠ k. ʈʝʟʫʣʴʪʘʪʳ ʥʝʦʙʭʦʜʠʤʦ ʦʢʨʫʛʣʠʪʴ ʜʦ ʩʦʪʳʭ. ɽʩʣʠ 
ʚʳʯʠʩʣʠʪʴ ʚʳʨʘʞʝʥʠʝ ʥʝʚʦʟʤʦʞʥʦ, ʧʨʦʛʨʘʤʤʘ ʚʳʚʦʜʠʪ ERROR. 

37 ʊʨʝʙʫʝʪʩʷ ʚʳʯʠʩʣʠʪʴ ʟʥʘʯʝʥʠʷ ʜʚʫʭ ʚʳʨʘʞʝʥʠʡ s ʠ k: 

1 1
,

a c
s = k =

s b c d e a d e

+ -

- - + + - -
,  

ʥʘ ʦʩʥʦʚʘʥʠʠ ʟʥʘʯʝʥʠʡ ʧʝʨʝʤʝʥʥʳʭ a, b, c, d, e. 

ɺʭʦʜʥʳʝ ʜʘʥʥʳʝ: 

ʚʝʱʝʩʪʚʝʥʥʳʝ ʯʠʩʣʘ a, b, c, d, e, ʢʘʞʜʦʝ ʥʝ ʤʝʥʴʰʝ 0, ʥʦ ʥʝ ʧʨʝʚʦʩʭʦʜʠʪ 105. 

ɺʳʭʦʜʥʳʝ ʜʘʥʥʳʝ: 

ɺʝʱʝʩʪʚʝʥʥʳʝ ʯʠʩʣʘ s ʠ k. ʈʝʟʫʣʴʪʘʪʳ ʥʝʦʙʭʦʜʠʤʦ ʦʢʨʫʛʣʠʪʴ ʜʦ ʩʦʪʳʭ. ɽʩʣʠ 
ʚʳʯʠʩʣʠʪʴ ʚʳʨʘʞʝʥʠʝ ʥʝʚʦʟʤʦʞʥʦ, ʧʨʦʛʨʘʤʤʘ ʚʳʚʦʜʠʪ ERROR. 
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38 ʊʨʝʙʫʝʪʩʷ ʚʳʯʠʩʣʠʪʴ ʟʥʘʯʝʥʠʷ ʜʚʫʭ ʚʳʨʘʞʝʥʠʡ s ʠ k: 

2

1
1,

b c e d
s = d e k =

a b cc d

+ - -
+ - +

- --
,  

ʥʘ ʦʩʥʦʚʘʥʠʠ ʟʥʘʯʝʥʠʡ ʧʝʨʝʤʝʥʥʳʭ a, b, c, d, e. 

ɺʭʦʜʥʳʝ ʜʘʥʥʳʝ: 

ʚʝʱʝʩʪʚʝʥʥʳʝ ʯʠʩʣʘ a, b, c, d, e, ʢʘʞʜʦʝ ʥʝ ʤʝʥʴʰʝ 0, ʥʦ ʥʝ ʧʨʝʚʦʩʭʦʜʠʪ 105. 

ɺʳʭʦʜʥʳʝ ʜʘʥʥʳʝ: 

ɺʝʱʝʩʪʚʝʥʥʳʝ ʯʠʩʣʘ s ʠ k. ʈʝʟʫʣʴʪʘʪʳ ʥʝʦʙʭʦʜʠʤʦ ʦʢʨʫʛʣʠʪʴ ʜʦ ʩʦʪʳʭ. ɽʩʣʠ 
ʚʳʯʠʩʣʠʪʴ ʚʳʨʘʞʝʥʠʝ ʥʝʚʦʟʤʦʞʥʦ, ʧʨʦʛʨʘʤʤʘ ʚʳʚʦʜʠʪ ERROR. 

39 ʊʨʝʙʫʝʪʩʷ ʚʳʯʠʩʣʠʪʴ ʟʥʘʯʝʥʠʷ ʜʚʫʭ ʚʳʨʘʞʝʥʠʡ s ʠ k: 

2 2

1 2
,

e a
s = k =

a da c c d e

-
+

-- - -
,  

ʥʘ ʦʩʥʦʚʘʥʠʠ ʟʥʘʯʝʥʠʡ ʧʝʨʝʤʝʥʥʳʭ a, b, c, d, e. 

ɺʭʦʜʥʳʝ ʜʘʥʥʳʝ: 

ʚʝʱʝʩʪʚʝʥʥʳʝ ʯʠʩʣʘ a, b, c, d, e, ʢʘʞʜʦʝ ʥʝ ʤʝʥʴʰʝ 0, ʥʦ ʥʝ ʧʨʝʚʦʩʭʦʜʠʪ 105. 

ɺʳʭʦʜʥʳʝ ʜʘʥʥʳʝ: 

ɺʝʱʝʩʪʚʝʥʥʳʝ ʯʠʩʣʘ s ʠ k. ʈʝʟʫʣʴʪʘʪʳ ʥʝʦʙʭʦʜʠʤʦ ʦʢʨʫʛʣʠʪʴ ʜʦ ʩʦʪʳʭ. ɽʩʣʠ 
ʚʳʯʠʩʣʠʪʴ ʚʳʨʘʞʝʥʠʝ ʥʝʚʦʟʤʦʞʥʦ, ʧʨʦʛʨʘʤʤʘ ʚʳʚʦʜʠʪ ERROR. 

40 ʊʨʝʙʫʝʪʩʷ ʚʳʯʠʩʣʠʪʴ ʟʥʘʯʝʥʠʷ ʜʚʫʭ ʚʳʨʘʞʝʥʠʡ s ʠ k: 

2

1
,

1

e a
s = k =

a bb c d b

-

- +- - -
,  

ʥʘ ʦʩʥʦʚʘʥʠʠ ʟʥʘʯʝʥʠʡ ʧʝʨʝʤʝʥʥʳʭ a, b, c, d, e. 

ɺʭʦʜʥʳʝ ʜʘʥʥʳʝ: 

ʚʝʱʝʩʪʚʝʥʥʳʝ ʯʠʩʣʘ a, b, c, d, e, ʢʘʞʜʦʝ ʥʝ ʤʝʥʴʰʝ 0, ʥʦ ʥʝ ʧʨʝʚʦʩʭʦʜʠʪ 105. 

ɺʳʭʦʜʥʳʝ ʜʘʥʥʳʝ: 

ɺʝʱʝʩʪʚʝʥʥʳʝ ʯʠʩʣʘ s ʠ k. ʈʝʟʫʣʴʪʘʪʳ ʥʝʦʙʭʦʜʠʤʦ ʦʢʨʫʛʣʠʪʴ ʜʦ ʩʦʪʳʭ. ɽʩʣʠ 
ʚʳʯʠʩʣʠʪʴ ʚʳʨʘʞʝʥʠʝ ʥʝʚʦʟʤʦʞʥʦ, ʧʨʦʛʨʘʤʤʘ ʚʳʚʦʜʠʪ ERROR. 

2.4. ʂʦʥʪʨʦʣʴʥʳʝ ʚʦʧʨʦʩʳ 

1. ʋʢʘʞʠʪʝ ʨʘʟʣʠʯʠʝ ʤʝʞʜʫ Console . Write ()  ʠ Console . WriteLine () . 

2. ʆʧʠʰʠʪʝ ʤʝʪʦʜ Console . ReadKey() . ʋʢʘʞʠʪʝ ʧʘʨʘʤʝʪʨʳ, ʚʦʟʚʨʘʱʘʝʤʦʝ 

ʟʥʘʯʝʥʠʝ, ʧʨʠʤʝʥʝʥʠʝ. 

3. ʋʢʘʞʠʪʝ ʩʪʘʥʜʘʨʪʥʳʝ ʧʦʪʦʢʠ ʚʚʦʜʘ-ʚʳʚʦʜʘ ʚ ʢʦʥʩʦʣʴʥʦʤ ʧʨʠʣʦʞʝʥʠʠ 

.NET Framework. 

4. ʋʢʘʞʠʪʝ ʨʘʟʣʠʯʠʷ ʤʝʞʜʫ ʤʝʪʦʜʘʤʠ Console . ReadLine()  ʠ Console . Read() . 

5. ʇʨʦʛʨʘʤʤʠʩʪʫ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʠʟʚʝʩʪʠ ʢʦʥʚʝʨʪʘʮʠʶ ʟʥʘʯʝʥʠʷ ʪʠʧʘ 

System.String ʚ ʟʥʘʯʝʥʠʝ ʪʠʧʘ float. ʅʘʧʠʰʠʪʝ ʤʝʪʦʜ, ʢʦʪʦʨʳʡ ʥʝʦʙʭʦʜʠʤʦ 

ʠʩʧʦʣʴʟʦʚʘʪʴ. 
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6. ɼʘʥ ʬʨʘʛʤʝʥʪ ʢʦʜʘ: 

 

ʋʢʘʞʠʪʝ ʟʥʘʯʝʥʠʝ ʧʝʨʝʤʝʥʥʦʡ res  ʧʦʩʣʝ ʚʳʧʦʣʥʝʥʠʷ ʜʘʥʥʦʛʦ ʬʨʘʛʤʝʥʪʘ. 

7. ɼʘʥ ʬʨʘʛʤʝʥʪ ʢʦʜʘ: 

 

ʋʢʘʞʠʪʝ ʟʥʘʯʝʥʠʝ ʧʝʨʝʤʝʥʥʦʡ b ʧʦʩʣʝ ʚʳʧʦʣʥʝʥʠʷ ʜʘʥʥʦʛʦ ʬʨʘʛʤʝʥʪʘ. 

8. ɺ ʬʫʥʢʮʠʠ Main() ʩʦʜʝʨʞʠʪʩʷ ʩʣʝʜʫʶʱʠʡ ʢʦʜ: 

 

ʇʦʷʩʥʠʪʝ, ʧʦʯʝʤʫ ʚ ʨʝʜʘʢʪʦʨʝ ʢʦʜʘ ʧʝʨʝʤʝʥʥʘʷ work2 ʧʦʜʯʝʨʢʥʫʪʘ ʚʦʣʥʠʩʪʦʡ 

ʣʠʥʠʝʡ. 

9. ɼʘʥ ʣʠʩʪʠʥʛ Main(): 

 

ʂʘʢʦʝ ʟʥʘʯʝʥʠʝ ʙʫʜʝʪ ʚʳʚʝʜʝʥʦ ʚ ʢʦʥʩʦʣʠ? 

10. ɼʘʥ ʣʠʩʪʠʥʛ Main(): 

 

ʋʢʘʞʠʪʝ ʦʰʠʙʢʠ ʢʦʤʧʠʣʷʮʠʠ (ʚ ʩʣʫʯʘʝ ʦʪʩʫʪʩʪʚʠʷ ʦʰʠʙʦʢ ʢʦʤʧʠʣʷʮʠʠ 

ʫʢʘʞʠʪʝ çʦʰʠʙʦʢ ʥʝʪè). 
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ʃɸɹʆʈɸʊʆʈʅɸʗ ʈɸɹʆʊɸ 3. ʋʇʈɸɺʃɽʅʀɽ ʇʆʊʆʂʆʄ 

ɺʓʇʆʃʅɽʅʀʗ ɺ ʇʈʆɻʈɸʄʄɽ 

3.1. ʎʝʣʴ ʠ ʩʦʜʝʨʞʘʥʠʝ 

ʎʝʣʴ ʣʘʙʦʨʘʪʦʨʥʦʡ ʨʘʙʦʪʳ: ʠʟʫʯʠʪʴ ʦʧʝʨʘʪʦʨʳ, ʧʦʟʚʦʣʷʶʱʠʝ 

ʦʨʛʘʥʠʟʦʚʳʚʘʪʴ ʥʝʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʝ ʚʳʧʦʣʥʝʥʠʝ ʧʨʦʛʨʘʤʤʥʦʛʦ ʢʦʜʘ. 

ɿʘʜʘʯʠ ʣʘʙʦʨʘʪʦʨʥʦʡ ʨʘʙʦʪʳ: 

ï ʥʘʫʯʠʪʴʩʷ ʧʨʠʤʝʥʷʪʴ ʫʩʣʦʚʥʳq ʦʧʝʨʘʪʦʨ if  .. else; 

ï ʥʘʫʯʠʪʴʩʷ ʧʨʠʤʝʥʷʪʴ ʦʧʝʨʘʪʦʨs ʮʠʢʣʘ for, while, do é while; 

ï ʥʘʫʯʠʪʴʩʷ ʧʨʠʤʝʥʷʪʴ ʦʧʝʨʘʪʦʨʳ ʚʳʙʦʨʘ switch. 

3.2. ʊʝʦʨʝʪʠʯʝʩʢʘʷ ʯʘʩʪʴ 

3.2.1. ʋʩʣʦʚʥʳʡ ʦʧʝʨʘʪʦʨ 

ɺ ʧʨʝʜʳʜʫʱʠʭ ʣʘʙʦʨʘʪʦʨʥʳʭ ʨʘʙʦʪʘʭ ʙʳʣʠ ʨʘʩʩʤʦʪʨʝʥʳ ʚʦʧʨʦʩʳ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʥʘ ʷʟʳʢʝ C# ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʪʦʣʴʢʦ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʛʦ 

ʚʳʧʦʣʥʝʥʠʷ ʦʧʝʨʘʪʦʨʦʚ ʧʨʦʛʨʘʤʤʳ. 

ɺ ʷʟʳʢʝ C# (ʢʘʢ ʠ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʷʟʳʢʦʚ) ʤʦʞʥʦ ʚʚʦʜʠʪʴ ʫʩʣʦʚʠʷ, ʮʠʢʣʳ, 

ʚʝʪʚʣʝʥʠʷ. 

ʋʩʣʦʚʥʳʡ ʦʧʝʨʘʪʦʨ ʚ ʉ# ʧʦʟʚʦʣʷʝʪ ʦʨʛʘʥʠʟʦʚʘʪʴ ʫʩʣʦʚʠʝ ʪʠʧʘ çʝʩʣʠ é, 

ʪʦ é, ʠʥʘʯʝ éè.  

ʉʠʥʪʘʢʩʠʩ ʫʩʣʦʚʥʦʛʦ ʦʧʝʨʘʪʦʨʘ: 

]

else

...

)(if[else

)(if

ʦʧʝʨʘʪʦʨ

ʦʧʝʨʘʪʦʨ

ʫʩʣʦʚʠʝ

ʦʧʝʨʘʪʦʨ

ʫʩʣʦʚʠʝ
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ɺ ʜʘʥʥʦʤ ʩʠʥʪʘʢʩʠʩʝ ʦʧʝʨʘʪʦʨ ʤʦʞʝʪ ʙʳʪʴ ʩʦʩʪʘʚʥʳʤ ʦʧʝʨʘʪʦʨʦʤ (ʛʨʫʧʧʘ 

ʦʧʝʨʘʪʦʨʦʚ ʷʟʳʢʘ, ʟʘʢʣʶʯʝʥʥʳʝ ʚ ʬʠʛʫʨʥʳʝ ʩʢʦʙʢʠ). ʋʩʣʦʚʥʳʡ ʦʧʝʨʘʪʦʨ ʩʦʜʝʨʞʠʪ 

ʪʦʣʴʢʦ ʦʜʥʦ ʦʙʷʟʘʪʝʣʴʥʦʝ ʟʘʨʝʟʝʨʚʠʨʦʚʘʥʥʦʝ ʩʣʦʚʦ ï if. ɺʩʝ ʦʩʪʘʣʴʥʳʝ 

ʢʦʥʩʪʨʫʢʮʠʠ ʥʝ ʷʚʣʷʶʪʩʷ ʦʙʷʟʘʪʝʣʴʥʳʤʠ (ʚ ʩʠʥʪʘʢʩʠʯʝʩʢʦʤ ʦʧʠʩʘʥʠʠ ʥʘ ʵʪʦ 

ʫʢʘʟʳʚʘʶʪ ʩʢʦʙʢʠ [ ]). 

ʇʨʠʤʝʨ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʫʩʣʦʚʥʦʛʦ ʦʧʝʨʘʪʦʨʘ: 

 

ɺ ʧʨʝʜʩʪʘʚʣʝʥʥʦʤ ʧʨʠʤʝʨʝ ʩʥʘʯʘʣʘ ʧʨʦʚʝʨʷʝʪʩʷ ʷʚʣʷʝʪʩʷ ʣʠ ʟʥʘʯʝʥʠʝ 

ʧʝʨʝʤʝʥʥʦʡ a ʨʘʚʥʳʤ 100.  

1. ɽʩʣʠ çɼʘè, ʪʦ ʚʳʧʦʣʥʷʝʪʩʷ ʝʜʠʥʩʪʚʝʥʥʳʡ ʦʧʝʨʘʪʦʨ (ʫʚʝʣʠʯʝʥʠʝ b ʥʘ 1000). 

ʅʘ ʵʪʦʤ ʚʳʧʦʣʥʝʥʠʝ ʚʩʝʛʦ ʫʩʣʦʚʥʦʛʦ ʦʧʝʨʘʪʦʨʘ ʟʘʚʝʨʰʝʥʦ ʠ ʧʨʦʛʨʘʤʤʘ ʧʝʨʝʭʦʜʠʪ 

ʢ ʚʳʧʦʣʥʝʥʠʶ ʦʧʝʨʘʪʦʨʦʚ, ʩʣʝʜʫʶʱʠʭ ʟʘ ʥʠʤ, ʪʦ ʝʩʪʴ ʢ ʚʳʚʦʜʫ ʟʥʘʯʝʥʠʷ a. 

2. ɽʩʣʠ ʧʝʨʚʦʝ ʫʩʣʦʚʠʝ ʥʝ ʚʳʧʦʣʥʠʣʦʩʴ, ʧʨʦʚʝʨʷʝʪʩʷ ʚʪʦʨʦʝ ï ʷʚʣʷʝʪʩʷ ʣʠ a 

ʤʝʥʴʰʝ 100 (ʢʦʥʩʪʨʫʢʮʠʷ else if). ɽʩʣʠ ʵʪʦ ʫʪʚʝʨʞʜʝʥʠʝ ʠʩʪʠʥʥʦ, ʪʦ ʚʳʧʦʣʥʷʝʪʩʷ 

ʩʦʩʪʘʚʥʦʡ ʦʧʝʨʘʪʦʨ, ʩʦʩʪʦʷʱʠʡ ʠʟ ʜʚʫʭ ï ʠʟʤʝʥʝʥʠʝ ʟʥʘʯʝʥʠʡ ʧʝʨʝʤʝʥʥʳʭ d ʠ e. 

ɿʘʪʝʤ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʝʨʝʭʦʜ ʢ ʚʳʚʦʜʫ ʧʝʨʝʤʝʥʥʦʡ a. 

3. ɽʩʣʠ ʥʝ ʚʳʧʦʣʥʠʣʦʩʴ ʥʠ ʦʜʥʦ ʫʩʣʦʚʠʝ ʩ ʦʧʝʨʘʪʦʨʦʤ if, ʪʦ ʚʳʧʦʣʥʷʝʪʩʷ 

ʦʧʝʨʘʪʦʨ, ʫʢʘʟʘʥʥʳʡ ʧʦʩʣʝ ʟʘʨʝʟʝʨʚʠʨʦʚʘʥʥʦʛʦ ʩʣʦʚʘ else. ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʵʪʦ 
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ʥʝʩʦʩʪʘʚʥʦʡ ʦʧʝʨʘʪʦʨ (a ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʥʘ 1), ʧʦʵʪʦʤʫ ʬʠʛʫʨʥʳʝ ʩʢʦʙʢʠ ʤʦʞʥʦ ʥʝ 

ʧʠʩʘʪʴ. 

ɺʦ ʚʩʝʡ ʵʪʦʡ ʢʦʥʩʪʨʫʢʮʠʠ ʪʦʣʴʢʦ ʦʧʝʨʘʪʦʨ if  ʚ̫ʣʷʝʪʩʷ ʦʙʷʟʘʪʝʣʴʥʳʤ. 

ʂʦʥʩʪʨʫʢʮʠʡ else if  ʤʦʞʝʪ ʙʳʪʴ ʣʶʙʦʝ ʢʦʣʠʯʝʩʪʚʦ, ʘ if  ʠ else ï ʪʦʣʴʢʦ ʧʦ ʦʜʥʦʤʫ. 

ɽʱʝ ʦʜʠʥ ʧʨʠʤʝʨ ʫʩʣʦʚʥʦʛʦ ʦʧʝʨʘʪʦʨʘ: 

 

ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʚʳʚʦʜ ʚ ʢʦʥʩʦʣʴ ʚʳʧʦʣʥʠʪʩʷ ʪʦʣʴʢʦ ʝʩʣʠ a ʙʦʣʴʰʝ ʣʠʙʦ 

ʨʘʚʥʦ 100.ʀʥʘʯʝ ʫʩʣʦʚʥʳʡ ʦʧʝʨʘʪʦʨ ʥʠʯʝʛʦ ʥʝ ʚʳʚʝʜʝʪ. ʌʠʛʫʨʥʳʝ ʩʢʦʙʢʠ ʚ ʜʘʥʥʦʤ 

ʧʨʠʤʝʨʝ ʤʦʞʥʦ ʦʧʫʩʪʠʪʴ. 

ʆʙʨʘʪʠʪʝ ʚʥʠʤʘʥʠʝ, ʯʪʦ ʜʣʷ ʧʨʦʚʝʨʢʠ ʥʘ ʨʘʚʝʥʩʪʚʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʦʧʝʨʘʪʦʨ 

==, ʘ ʥʝ =. ɿʥʘʢ çʨʘʚʥʦè ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ C# ʜʣʷ ʧʨʠʩʚʘʠʚʘʥʠʷ ʟʥʘʯʝʥʠʡ. ʉʣʝʜʫʝʪ 

ʧʦʥʠʤʘʪʴ, ʯʪʦ ʫʩʣʦʚʥʦʝ ʚʳʨʘʞʝʥʠʝ, ʩʪʦʷʱʝʝ ʚ ʢʦʥʩʪʨʫʢʮʠʠ if  ʜʦʣʞʥʦ ʚʦʟʚʨʘʱʘʪʴ 

ʙʫʣʝʚʦ ʟʥʘʯʝʥʠʝ. 

ʅʘʧʨʠʤʝʨ, ʩʣʝʜʫʶʱʠʡ ʫʩʣʦʚʥʳʡ ʦʧʝʨʘʪʦʨ ʚʩʝʛʜʘ ʙʫʜʝʪ ʚʳʧʦʣʥʷʪʴʩʷ: 

 

3.2.2. ʆʧʝʨʘʪʦʨ ʚʳʙʦʨʘ 

ʉʠʥʪʘʢʩʠʩ ʦʧʝʨʘʪʦʨʘ: 
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}

;break

;_

:default

...

;break

;2_

:2case

;break

;1_

:1case

{

)(switch

nʦʧʝʨʘʪʦʨ

ʦʧʝʨʘʪʦʨ

ʢʦʥʩʪʘʥʪʘ

ʦʧʝʨʘʪʦʨ

ʢʦʥʩʪʘʥʪʘ

ʧʝʨʝʤ

 

ɺ ʜʘʥʥʦʤ ʦʧʝʨʘʪʦʨʝ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚʳʙʦʨ ʦʧʝʨʘʪʦʨʘ (ʢʦʪʦʨʳʡ ʤʦʞʝʪ ʙʳʪʴ 

ʩʦʩʪʘʚʥʳʤ) ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʟʥʘʯʝʥʠʷ ʧʝʨʝʤʝʥʥʦʡ ʧʝʨʝʤ. ɽʩʣʠ ʧʝʨʝʤ ʨʘʚʥʘ 

ʟʥʘʯʝʥʠʶ 1ʢʦʥʩʪʘʥʪʘ, ʪʦ ʚʳʧʦʣʥʠʪʩʷ 1_ʦʧʝʨʘʪʦʨ, ʝʩʣʠ 2ʢʦʥʩʪʘʥʪʘ ï 

2_ʦʧʝʨʘʪʦʨ, ʠ ʪ.ʜ. ɽʩʣʠ ʥʠ ʦʜʥʦ ʟʥʘʯʝʥʠʝ, ʫʢʘʟʘʥʥʦʝ ʚ ʢʘʢʦʤ-ʣʠʙʦ ʦʧʝʨʘʪʦʨʝ case, 

ʥʝ ʩʦʚʧʘʣʦ ʩʦ ʟʥʘʯʝʥʠʝʤ ʧʝʨʝʤ, ʪʦ ʚʳʧʦʣʥʠʪʩʷ ʦʧʝʨʘʪʦʨ, ʫʢʘʟʘʥʥʳʡ ʚ ʩʝʢʮʠʠ 

default. ɺʥʫʪʨʠ ʢʘʞʜʦʡ ʩʝʢʮʠʠ case ʩʣʝʜʫʝʪ ʫʢʘʟʘʪʴ ʦʧʝʨʘʪʦʨ break, ʢʦʪʦʨʳʡ 

ʧʨʝʜʦʪʚʨʘʱʘʝʪ ʧʨʦʚʝʨʢʫ ʜʨʫʛʠʭ ʫʩʣʦʚʠʡ ʧʦʩʣʝ ʚʳʧʦʣʥʝʥʠʷ ʜʘʥʥʦʛʦ ʦʧʝʨʘʪʦʨʘ. 

ʉʣʝʜʫʝʪ ʦʙʨʘʪʠʪʴ ʚʥʠʤʘʥʠʝ, ʯʪʦ ʚ ʩʝʢʮʠʷʭ case ʩʣʝʜʫʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʪʦʣʴʢʦ 

ʢʦʥʩʪʘʥʪʳ (ʧʝʨʝʤʝʥʥʳʝ ʥʝ ʜʦʧʫʩʢʘʶʪʩʷ). 

ʇʨʠʤʝʨ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʦʧʝʨʘʪʦʨʘ switch é case: 
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ʀʟʫʯʠʪʝ ʧʨʝʜʩʪʘʚʣʝʥʥʳʡ ʧʨʠʤʝʨ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ. 

3.2.3. ʎʠʢʣ for 

ʎʠʢʣʳ ʧʦʟʚʦʣʷʶʪ ʚʳʧʦʣʥʷʪʴ ʦʧʨʝʜʝʣʝʥʥʫʶ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʦʧʝʨʘʪʦʨʦʚ 

ʜʦ ʪʝʭ ʧʦʨ, ʧʦʢʘ ʚʳʧʦʣʥʷʝʪʩʷ ʥʝʢʦʪʦʨʦʝ ʫʩʣʦʚʠʝ. ʂʘʞʜʳʡ çʢʨʫʛè ʚʳʧʦʣʥʝʥʠʷ ʵʪʦʛʦ 

ʙʣʦʢʘ ʥʘʟʳʚʘʝʪʩʷ ʠʪʝʨʘʮʠʝʡ. 

ʉʠʥʪʘʢʩʠʩ ʦʧʝʨʘʪʦʨʘ: 

ʦʧʝʨʘʪʦʨ

ʠʪʝʨʘʪʦʨʫʩʣʦʚʠʝʪʦʨʠʥʠʮʠʘʣʠʟʘ );;(for
 

ʪʦʨʠʥʠʮʠʘʣʠʟʘ ï ʚʳʨʘʞʝʥʠʝ, ʚʳʧʦʣʥʷʝʤʦʝ ʧʝʨʝʜ ʧʝʨʚʦʡ ʠʪʝʨʘʮʠʝʡ ʮʠʢʣʘ. 

ʫʩʣʦʚʠʝ ï ʚʳʨʘʞʝʥʠʝ ʙʫʣʝʚʦʛʦ ʪʠʧʘ, ʢʦʪʦʨʦʝ ʧʨʦʚʝʨʷʝʪʩʷ ʧʝʨʝʜ ʢʘʞʜʦʡ 

ʠʪʝʨʘʮʠʝʡ. ɽʩʣʠ ʦʥʦ ʠʩʪʠʥʥʦ ʪʦ ʠʪʝʨʘʮʠʷ ʚʳʧʦʣʥʷʝʪʩʷ, ʠʥʘʯʝ ï ʮʠʢʣ ʟʘʚʝʨʰʘʝʪʩʷ. 

ʠʪʝʨʘʪʦʨ ï ʚʳʨʘʞʝʥʠʝ, ʚʳʯʠʩʣʷʝʤʦʝ ʧʦʩʣʝ ʢʘʞʜʦʡ ʠʪʝʨʘʮʠʠ. 

ʇʨʠʤʝʨ ʧʨʠʤʝʥʝʥʠʷ ʦʧʝʨʘʪʦʨʘ ʮʠʢʣʘ for (ʧʨʠʤʝʨ 1.1): 
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ʀʟʫʯʠʪʝ ʢʦʜ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ (ʩʦʟʜʘʡʪʝ ʪʘʢʫʶ ʧʨʦʛʨʘʤʤʫ ʚ VS). ɽʱʝ ʦʜʠʥ 

ʧʨʠʤʝʨ ʜʣʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʛʦ ʠʟʫʯʝʥʠʷ (ʧʨʠʤʝʨ 1.2): 

 

ʇʨʠʤʝʨ, ʦʪʦʙʨʘʞʘʶʱʠʡ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʠʪʝʨʘʪʦʨʘ (ʧʨʠʤʝʨ 1.3): 

 

ʆʙʨʘʪʠʪʝ ʚʥʠʤʘʥʠʝ, ʯʪʦ ʧʨʠʤʝʨʳ 2 ʠ 3 ʨʝʰʘʶʪ ʦʜʥʫ ʠ ʪʫ ʞʝ ʟʘʜʘʯʫ. 
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3.2.4. ʎʠʢʣ while 

ʎʠʢʣ while ʧʦʭʦʞ ʥʘ for ʪʝʤ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʢʦʥʩʪʨʫʢʮʠʝʡ ʩ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʡ 

ʧʨʦʚʝʨʢʦʡ ʫʩʣʦʚʠʷ ʧʨʦʜʦʣʞʝʥʠʷ ʮʠʢʣʘ. ʅʦ ʩʠʥʪʘʢʩʠʩ ʮʠʢʣʘ while ʙʦʣʝʝ ʣʘʢʦʥʠʯʝʥ: 

ʦʧʝʨʘʪʦʨ

ʫʩʣʦʚʠʝ)(while
 

ɺ ʜʘʥʥʦʤ ʩʠʥʪʘʢʩʠʩʝ ʦʧʝʨʘʪʦʨ ʤʦʞʝʪ ʙʳʪʴ ʩʦʩʪʘʚʥʳʤ ʦʧʝʨʘʪʦʨʦʤ (ʛʨʫʧʧʘ 

ʦʧʝʨʘʪʦʨʦʚ ʷʟʳʢʘ, ʟʘʢʣʶʯʝʥʥʳʝ ʚ ʬʠʛʫʨʥʳʝ ʩʢʦʙʢʠ).  

ʉʣʝʜʫʝʪ ʧʦʥʠʤʘʪʴ, ʯʪʦ while ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʟʘʨʘʥʝʝ ʥʝʠʟʚʝʩʪʥʦʛʦ 

ʢʦʣʠʯʝʩʪʚʘ ʧʦʚʪʦʨʥʳʭ ʚʳʧʦʣʥʝʥʠʡ ʦʧʝʨʘʪʦʨʦʚ. 

ʇʨʠʤʝʨ ʚʳʧʦʣʥʝʥʠʷ ʮʠʢʣʘ (ʧʨʠʤʝʨ 2.1): 

 

 

ʆʧʝʨʘʪʦʨ break ʫʞʝ ʚʩʪʨʝʯʘʣʩʷ ʚ ʢʦʥʩʪʨʫʢʮʠʠ case ʦʧʝʨʘʪʦʨʘ switch ʜʣʷ 

ʚʳʭʦʜʘ ʠʟ case. ʅʦ break ʯʘʩʪʦ ʧʨʠʤʝʥʷʝʪʩʷ ʚʥʫʪʨʠ ʮʠʢʣʦʚ for, while ʠ do é while. 

ɼʘʥʥʳʡ ʦʧʝʨʘʪʦʨ ʧʨʝʨʳʚʘʝʪ ʚʳʧʦʣʥʝʥʠʝ ʮʠʢʣʘ ʠ ʧʝʨʝʜʘʝʪ ʫʧʨʘʚʣʝʥʠʝ ʦʧʝʨʘʪʦʨʫ, 

ʩʣʝʜʫʶʱʝʤʫ ʟʘ ʮʠʢʣʦʤ. 

ʇʨʠʤʝʨ 2.2, ʚʳʧʦʣʥʷʶʱʠʡ ʪʦ ʞʝ ʩʘʤʦʝ, ʯʪʦ ʠ ʧʨʠʤʝʨ 2.1: 



 46 

 

ʉʣʝʜʫʝʪ ʦʙʨʘʪʠʪʴ ʚʥʠʤʘʥʠʝ, ʯʪʦ ʮʠʢʣ ʷʚʣʷʝʪʩʷ ʙʝʩʢʦʥʝʯʥʳʤ (ʣʦʛʠʯʝʩʢʘʷ 

ʧʝʨʝʤʝʥʥʘʷ Stop ʚʩʝʛʜʘ ʷʚʣʷʝʪʩʷ true), ʥʦ ʚʳʧʦʣʥʝʥʠʝ ʮʠʢʣʘ ʚʩʝ ʨʘʚʥʦ ʧʨʝʨʚʝʪʩʷ, 

ʝʩʣʠ ʧʦʣʴʟʦʚʘʪʝʣʴ ʚʚʝʜʝʪ 0. 

ʆʧʝʨʘʪʦʨ continue ʪʘʢʞʝ ʧʨʠʤʝʥʷʝʪʩʷ ʚʥʫʪʨʠ ʮʠʢʣʘ ï ʦʥ ʦʩʪʘʥʘʚʣʠʚʘʝʪ 

ʚʳʧʦʣʥʝʥʠʝ ʪʝʢʫʱʝʡ ʠʪʝʨʘʮʠʠ ʠ ʥʝʤʝʜʣʝʥʥʦ ʧʝʨʝʭʦʜʠʪ ʢ ʚʳʧʦʣʥʝʥʠʶ ʩʣʝʜʫʶʱʝʡ 

ʠʪʝʨʘʮʠʠ. 

3.2.5. ʎʠʢʣ do é while 

ʎʠʢʣ do é while ʧʦʣʥʦʩʪʴʶ ʧʦʚʪʦʨʷʝʪ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ while, 

ʥʦ ʧʨʝʜʧʦʣʘʛʘʝʪ ʧʨʦʚʝʨʢʫ ʫʩʣʦʚʠʷ ʦʢʦʥʯʘʥʠʷ ʮʠʢʣʘ ʧʦʩʣʝ ʚʳʧʦʣʥʝʥʠʷ ʪʝʣʘ ʮʠʢʣʘ. 

ʊʦ ʝʩʪʴ ʙʣʦʢ ʦʧʝʨʘʪʦʨʦʚ ʪʝʣʘ ʮʠʢʣʘ ʚʩʝʛʜʘ ʚʳʧʦʣʥʠʪʩʷ ʭʦʪʷ ʙʳ ʦʜʠʥ ʨʘʟ. 

ʉʠʥʪʘʢʩʠʩ ʦʧʝʨʘʪʦʨʘ: 

);(while

}

)(

{

do

ʫʩʣʦʚʠʝ

ʦʧʝʨʘʪʦʨʳʦʧʝʨʘʪʦʨ  

 

ʇʨʠʤʝʨ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʮʠʢʣʘ (ʧʨʠʤʝʨ 3.1): 
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3.3. ʄʝʪʦʜʠʢʘ ʠ ʧʦʨʷʜʦʢ ʚʳʧʦʣʥʝʥʠʷ ʨʘʙʦʪʳ 

3.3.1. ʋʯʝʙʥʘʷ ʟʘʜʘʯʘ 

ʇʨʠʤʝʨ. ʊʨʝʙʫʝʪʩʷ ʥʘʧʠʩʘʪʴ ʧʨʦʛʨʘʤʤʫ ʜʣʷ ʚʳʯʠʩʣʝʥʠʷ ʟʥʘʯʝʥʠʷ 

ʚʳʨʘʞʝʥʠʷ:  

2 4 6 81 3 3 5 5 7 7 9
...

2! 4! 6! 8!

X Y X Y
Z

Ö Ö Ö Ö Ö Ö Ö Ö
= - + - + (3.1) 

ʉʣʝʜʫʝʪ ʨʝʘʣʠʟʦʚʘʪʴ ʧʨʦʛʨʘʤʤʫ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ ʚʩʝ ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ 

ʚʳʯʠʩʣʝʥʠʷ ʟʥʘʯʝʥʠʷ ʚʳʨʘʞʝʥʠʷ ʠʩʭʦʜʥʳʝ ʟʥʘʯʝʥʠʷ ʩʯʠʪʳʚʘʣʠʩʴ ʠʟ ʚʭʦʜʥʦʛʦ 

ʬʘʡʣʘ, ʘ ʨʝʟʫʣʴʪʘʪ ʟʘʧʠʩʳʚʘʣʩʷ ʚ ʚʳʭʦʜʥʦʡ ʬʘʡʣ. ʉʣʝʜʫʝʪ ʫʯʠʪʳʚʘʪʴ, ʯʪʦ 

ʥʝʦʙʭʦʜʠʤʦ ʨʝʘʣʠʟʦʚʘʪʴ ʚʩʝ ʪʨʠ ʪʠʧʘ ʮʠʢʣʘ ʧʨʠ ʨʝʰʝʥʠʠ ʟʘʜʘʯʠ, ʪʦ ʝʩʪʴ ʚʦ 

ʚʭʦʜʥʦʤ ʬʘʡʣʝ ʥʝʦʙʭʦʜʠʤʦ ʧʨʝʜʫʩʤʦʪʨʝʪʴ ʧʨʠʟʥʘʢ, ʫʢʘʟʳʚʘʶʱʠʡ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʢʘʢʦʛʦ ʪʠʧʘ ʮʠʢʣʘ ʥʝʦʙʭʦʜʠʤʦ ʚʳʯʠʩʣʷʪʴ ʚʳʨʘʞʝʥʠʝ. 

ʈʝʰʝʥʠʝ. ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʚ ʚʳʨʘʞʝʥʠʝ (3.1) ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ ʪʦʤ, 

ʢʘʢʠʝ ʠʤʝʥʥʦ ʟʥʘʯʝʥʠʷ ʧʦʥʘʜʦʙʷʪʩʷ, ʯʪʦʙʳ ʚʳʯʠʩʣʠʪʴ ʚʳʨʘʞʝʥʠʝ ʜʣʷ Z: ʥʫʞʥʳ 

ʟʥʘʯʝʥʠʷ X, Y, N ʠ t. ɿʥʘʯʝʥʠʝ N ï ʵʪʦ ʢʦʣʠʯʝʩʪʚʦ ʩʣʘʛʘʝʤʳʭ, ʢʦʪʦʨʳʝ ʙʫʜʫʪ 

ʩʢʣʘʜʳʚʘʪʴʩʷ; t  ï ʵʪʦ ʪʠʧ ʠʩʧʦʣʴʟʫʝʤʦʛʦ ʮʠʢʣʘ (ʥʘʧʨʠʤʝʨ, 0 ï ʮʠʢʣ for, 1 ï ʮʠʢʣ 

while, 2 ï ʮʠʢʣ doéwhile). ɺʠʜ ʚʭʦʜʥʦʛʦ ʬʘʡʣʘ ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ ʨʠʩʫʥʢʝ 3.1. 
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ʈʠʩʫʥʦʢ 3.1 ï ɺʭʦʜʥʦʡ ʬʘʡʣ ʜʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ 

 

ʇʝʨʚʘʷ ʩʪʨʦʢʘ ʩʦʜʝʨʞʠʪ ʟʥʘʯʝʥʠʝ ʜʣʷ t , ʚʪʦʨʘʷ ï N, ʪʨʝʪʴʷ ʠ ʯʝʪʚʝʨʪʘʷ ï ʜʣʷ 

X ʠ Y ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ɺ ʣʠʩʪʠʥʛʝ ʥʘ ʨʠʩʫʥʢʝ 3.2 ʧʨʝʜʩʪʘʚʣʝʥʦ ʨʝʰʝʥʠʝ ʟʘʜʘʯʠ. 
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ʈʠʩʫʥʦʢ 3.2 ï ʃʠʩʪʠʥʛ ʨʝʰʝʥʠʷ ʫʯʝʙʥʦʡ ʟʘʜʘʯʠ 

 

ʉʣʝʜʫʝʪ ʦʙʨʘʪʠʪʴ ʚʥʠʤʘʥʠʝ ʯʪʦ ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʚʳʙʨʘʥʥʦʛʦ ʮʠʢʣʘ ʚʳʨʘʞʝʥʠʝ 

ʚʳʯʠʩʣʷʝʪʩʷ ʠ ʚ ʬʘʡʣ output.txt ʟʘʧʠʩʳʚʘʝʪʩʷ ʦʜʥʦ ʠ ʪʦ ʞʝ ʟʥʘʯʝʥʠʝ. 

3.3.2. ʀʥʜʠʚʠʜʫʘʣʴʥʦʝ ʟʘʜʘʥʠʝ 

ʇʝʨʝʜ ʚʳʧʦʣʥʝʥʠʝʤ ʟʘʜʘʥʠʷ ʪʨʝʙʫʝʪʩʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʦʧʨʝʜʝʣʠʪʴ 

ʟʘʢʦʥʦʤʝʨʥʦʩʪʴ ʠʟʤʝʥʝʥʠʷ ʯʣʝʥʦʚ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ, ʯʪʦʙʳ ʧʨʠʤʝʥʠʪʴ ʮʠʢʣ, 

ʫʩʣʦʚʥʳʡ ʦʧʝʨʘʪʦʨ ʠʣʠ, ʝʩʣʠ ʧʦʪʨʝʙʫʝʪʩʷ, ʦʧʝʨʘʪʦʨ ʚʳʙʦʨʘ. ɺ ʢʘʞʜʦʤ ʚʘʨʠʘʥʪʝ 

ʚʩʝ ʚʭʦʜʥʳʝ ʟʥʘʯʝʥʠʷ ʩʯʠʪʳʚʘʶʪʩʷ ʠʟ ʬʘʡʣʘ, ʘ ʨʝʟʫʣʴʪʘʪ ʟʘʧʠʩʳʚʘʝʪʩʷ ʚ ʬʘʡʣ. 

ɺʘʨʠʘʥʪ ɺʳʨʘʞʝʥʠʝ ʜʣʷ ʚʳʯʠʩʣʝʥʠʷ 

1 3 5 2 7 3 9 4sin ( ) sin ( ) sin ( ) sin ( )
...

1 3 3 5 5 7 7 9

Y X Y X
j=- + - + -

Ö Ö Ö Ö
 

2 
...

975864753642531

1 432

-
ÖÖ

+
ÖÖ

-
ÖÖ

+
ÖÖ

-
ÖÖ

=
YXYX

Z  

3 
...

97755331

8642

+
Ö

-
Ö

+
Ö

-
Ö

=
YXYX

Z  

4 2 4 3 6 5 8 7

...
2 4 6 8

Y X Y X Y X Y X
Z

Ö Ö Ö Ö
= - + - + 

5 
...

!7

)cos()ln(

!5

)lg()sin(

!3

)cos()ln(

!1

)lg()sin( 473523

-
Ö

+
Ö

-
Ö

+
Ö

-=
YXYXYXYX

A  

6 
...

1202462
1

432

-+-+-=
YXYX

Z  (ʚ ʟʥʘʤʝʥʘʪʝʣʝ ʬʘʢʪʦʨʠʘʣ) 

7 
...

64534231

5432

-
Ö

Ö
+

Ö

Ö
-

Ö

Ö
+

Ö

Ö
-=

YXXYYXXY
s  

8 
...

5

)cos(

4

)sin(

3

)cos(

2

)sin(
1

5432

-+-+-=
YXYX

Z  

9 
...

64534231

1 32

+
Ö

-
Ö

+
Ö

-
Ö

=
XXX

Z  
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10 
...

97755331

8642

+
Ö

-
Ö

+
Ö

-
Ö

=
YXYX

Z  

11 
...

87

)cos(

65

)sin(

43

)cos(

21

)sin( 473523

-
Ö

Ö
+

Ö

Ö
-

Ö

Ö
+

Ö

Ö
-=

YXYXYXYX
p  

12 
...

987765543321

753

-
ÖÖ

+
ÖÖ

-
ÖÖ

+
ÖÖ

-=
YXYX

p  

13 
...

5

)cos(

4

)sin(

3

)cos(

2

)sin(
1

5432

-
+

+
+

-
+

+
+

-=
XYYXXYYX

Z  

14 2 2 3 3 4 4

...
1 2 2 4 4 6 6 8

Y X Y X X Y X Y
Z

+ - + -
= - + - +
Ö Ö Ö Ö

 

15 
...

65

)(sin)(cos

43

)(sin)(cos

21

)(sin)cos(
1

65342

+
Ö

Ö
-

Ö

Ö
+

Ö

Ö
-=

YXYXYX
p  

16 
...

64

)cos(

53

)sin(

42

)cos(

31

)sin( 5432

-
Ö

Ö
+

Ö

Ö
-

Ö

Ö
+

Ö

Ö
-=

YXXYYXXY
s  

17 
...

64

)()(

53

)()(

42

)()(

31

)()( 5432

-
Ö

Ö
+

Ö

Ö
-

Ö

Ö
+

Ö

Ö
-=

YctgXtgXctgYtgYctgXtgXctgYtg
Z  

18 
...

!5!4!3!2!1

1 432

-+-+-=
YXYX

Z  

19 2 3 4cos( ) cos ( ) cos ( ) cos ( )
...

1! 2! 3! 4!

X Y Y X X Y Y X
Z

+ + + +
= - + - + 

20 
...

68462412

6864422

+
-

Ö
-

+

Ö
+

-

Ö
-

+

Ö
=

YXYXXYXY
Z  

21 
...

864

)(cos

753

)(cos

642

)(cos

531

)cos(1
1

43322

+
ÖÖ

+
-

ÖÖ

-
+

ÖÖ

+
-

ÖÖ

-
+=

XYYXXYY
Z  

22 
...

64534231

443322

+
Ö

-
-

Ö

-
+

Ö

-
-

Ö

-
=

XYYXXYYX
Z  

23 
...

864

)(cos

753

)(cos

642

)(cos

531

)cos(1
1

43322

+
ÖÖ

+
-

ÖÖ

-
+

ÖÖ

+
-

ÖÖ

-
+=

XYYXXYY
Z  

24 
...

97

)(

75

)(

53

)(

31

)( 8642

+
Ö

-
-

Ö

-
+

Ö

-
-

Ö

-
=

XYYXXYYX
Z  

25 
...

8

)cos(

6

)sin(

4

)cos(

2

)sin( 8664422

+
Ö

-
Ö

+
Ö

-
Ö

=
XYYXXYXY

Z  

26 2 4 2 6 31
...

1 3 2 4 3 5 4 6

X Y X Y X Y
Z

Ö Ö Ö
= - + - +
Ö Ö Ö Ö

 

27 2 2 3 3 4 4

...
1 1 2 1 2 3 1 2 3 4

X Y Y X X Y Y X
Z

+ + + +
= - + - +

Ö Ö Ö Ö Ö Ö
 

28 3 0 5 1 7 3 9 5

...
2 1 4 2 6 4 8 6

Y X Y X Y X Y X
Z

Ö Ö Ö Ö
= - + - +

+ - + -
 

29 2 2 3 3 41 cos( ) sin ( ) cos ( ) sin ( )
...

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

Y Y X X Y Y X
Z

- + - +
= - + - +

Ö Ö Ö Ö Ö Ö Ö Ö
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30 2 31
...

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

Y Y X X Y Y X
Z

- + - +
= - + - +
Ö Ö Ö Ö Ö Ö Ö Ö

 

31 2 4 6 8lg( ) lg( ) lg( ) lg( )
...

1 3 3 5 5 7 7 9

X Y Y X X Y Y X
Z

Ö Ö Ö Ö
= - + - +

Ö Ö Ö Ö
 

32 2 4 2 6 3sin( ) cos( ) sin( )
...

1 2 2 4 3 6

X Y X Y X Y
Z

Ö Ö Ö
=- + - +

Ö Ö Ö
 

33 3 5 3 7 5 9 7sin ( ) cos ( ) sin ( ) cos ( )
...

1 3 3 5 5 7 7 9

Y X Y X
Z=- + - + -

Ö Ö Ö Ö
 

34 2 3 41 0.5 0.5 0.5 0.5 0.5
...

1 3 5 2 4 6 3 5 7 4 6 8 5 7 9

X Y X Y
Z

- + - + -
= - + - + -
Ö Ö Ö Ö Ö Ö Ö Ö Ö Ö

 

35 2 4 6 8

...
3! 5! 7! 9!

X Y Y X X Y Y X
Z

Ö Ö Ö Ö
= - + - + 

36 2 3 41
sin( ) cos( ) sin( ) cos( ) sin( ) ...

1! 2! 3! 4! 5!

X Y X Y
Z X Y X Y X= Ö - Ö + Ö - Ö + Ö - 

37 10 10 10 10
...

1! 2! 3! 4!

Y X Y X
Z

- - - -
= - + - + 

38 2 2 4 4 6 8 6sin( ) cos( )
...

2 1 4 2 6 4 8 6

Y X Y X X Y X Y
Z

Ö Ö Ö Ö
= - + - +

+ - + -
 

39 1 5 3 7 5 9 7 11lg( ) lg( ) lg( ) lg( )
...

1 3 5 3 5 7 5 7 9 7 9 11

X Y Y X X Y Y X
Z

Ö Ö Ö Ö
= - + - +

Ö Ö Ö Ö Ö Ö Ö Ö
 

40 2 4 6 81 2 3 4
...

3! 5! 7! 9!

X Y X Y
Z

Ö Ö Ö Ö
= - + - + 

 

3.4. ʂʦʥʪʨʦʣʴʥʳʝ ʚʦʧʨʦʩʳ 

1. ʆʧʠʰʠʪʝ, ʢʘʢʠʤ ʦʙʨʘʟʦʤ ʦʬʦʨʤʣʷʝʪʩʷ ʢʦʤʤʝʥʪʘʨʠʡ ʚ ʷʟʳʢʝ C#. 

2. ʂʘʢʦʝ ʢʣʶʯʝʚʦʝ (ʟʘʨʝʟʝʨʚʠʨʦʚʘʥʥʦʝ) ʩʣʦʚʦ ʚ ʫʩʣʦʚʥʦʤ ʦʧʝʨʘʪʦʨʝ ʷʚʣʷʝʪʩʷ 

ʦʙʷʟʘʪʝʣʴʥʳʤ? 

3. ɼʘʥ ʬʨʘʛʤʝʥʪ ʢʦʜʘ: 
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ʏʝʤʫ ʨʘʚʥʦ ʟʥʘʯʝʥʠʝ ʧʝʨʝʤʝʥʥʦʡ res  ʧʦʩʣʝ ʚʳʧʦʣʥʝʥʠʷ ʜʘʥʥʦʛʦ ʬʨʘʛʤʝʥʪʘ? 

4. ɼʘʥ ʬʨʘʛʤʝʥʪ ʢʦʜʘ: 

 

ʏʝʤʫ ʨʘʚʥʦ ʟʥʘʯʝʥʠʝ ʧʝʨʝʤʝʥʥʦʡ counter  ʧʦʩʣʝ ʚʳʧʦʣʥʝʥʠʷ ʜʘʥʥʦʛʦ 

ʬʨʘʛʤʝʥʪʘ? 

5. ɼʘʥ ʬʨʘʛʤʝʥʪ ʢʦʜʘ: 

 

ʏʝʤʫ ʨʘʚʥʦ ʟʥʘʯʝʥʠʝ ʧʝʨʝʤʝʥʥʦʡ seo ʧʦʩʣʝ ʚʳʧʦʣʥʝʥʠʷ ʜʘʥʥʦʛʦ ʬʨʘʛʤʝʥʪʘ? 

6. ʏʪʦ ʙʫʜʝʪ ʚʳʚʝʜʝʥʦ ʚ ʢʦʥʩʦʣʴ ʚ ʨʝʟʫʣʴʪʘʪʝ ʚʳʧʦʣʥʝʥʠʷ ʩʣʝʜʫʶʱʝʡ 

ʧʨʦʛʨʘʤʤʳ? 

 

7. ʏʪʦ ʙʫʜʝʪ ʚʳʚʝʜʝʥʦ ʚ ʢʦʥʩʦʣʴ ʚ ʨʝʟʫʣʴʪʘʪʝ ʚʳʧʦʣʥʝʥʠʷ ʩʣʝʜʫʶʱʝʡ 

ʧʨʦʛʨʘʤʤʳ? 
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8. ʏʪʦ ʙʫʜʝʪ ʚʳʚʝʜʝʥʦ ʚ ʢʦʥʩʦʣʴ ʚ ʨʝʟʫʣʴʪʘʪʝ ʚʳʧʦʣʥʝʥʠʷ ʩʣʝʜʫʶʱʝʡ 

ʧʨʦʛʨʘʤʤʳ? 

 

9. ʏʪʦ ʙʫʜʝʪ ʚʳʚʝʜʝʥʦ ʚ ʢʦʥʩʦʣʴ ʚ ʨʝʟʫʣʴʪʘʪʝ ʚʳʧʦʣʥʝʥʠʷ ʩʣʝʜʫʶʱʝʡ 

ʧʨʦʛʨʘʤʤʳ? 

 

  



 55 

10. ɼʘʥ ʣʠʩʪʠʥʛ ʧʨʦʛʨʘʤʤʳ: 

 

ʏʪʦ ʙʫʜʝʪ ʚʳʚʝʜʝʥʦ ʚ ʢʦʥʩʦʣʴ? 
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ʃɸɹʆʈɸʊʆʈʅɸʗ ʈɸɹʆʊɸ 4. ʆɼʅʆʄɽʈʅʓɽ ʄɸʉʉʀɺʓ 

4.1. ʎʝʣʴ ʠ ʩʦʜʝʨʞʘʥʠʝ 

ʎʝʣʴ ʣʘʙʦʨʘʪʦʨʥʦʡ ʨʘʙʦʪʳ: ʠʟʫʯʠʪʴ ʪʠʧʳ ʠ ʧʨʠʥʮʠʧʳ ʨʘʙʦʪʳ ʩ 

ʦʜʥʦʤʝʨʥʳʤʠ ʤʘʩʩʠʚʘʤʠ. 

ɿʘʜʘʯʠ ʣʘʙʦʨʘʪʦʨʥʦʡ ʨʘʙʦʪʳ: 

ï ʥʘʫʯʠʪʴʩʷ ʠʥʠʮʠʘʣʠʟʠʨʦʚʘʪʴ ʦʜʥʦʤʝʨʥʳʝ ʤʘʩʩʠʚʳ; 

ï ʥʘʫʯʠʪʴʩʷ ʨʝʘʣʠʟʦʚʳʚʘʪʴ ʧʨʦʩʪʝʡʰʠʝ ʘʣʛʦʨʠʪʤʳ ʥʘ ʦʜʥʦʤʝʨʥʳʭ ʤʘʩʩʠʚʘʭ; 

ï ʥʘʫʯʠʪʴʩʷ ʚʳʯʠʩʣʷʪʴ ʧʨʦʩʪʝʡʰʠʝ ʘʛʨʝʛʠʨʦʚʘʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʥʘ 

ʦʜʥʦʤʝʨʥʳʭ ʤʘʩʩʠʚʘʭ. 

4.2. ʊʝʦʨʝʪʠʯʝʩʢʦʝ ʦʙʦʩʥʦʚʘʥʠʝ 

ɼʣʷ ʨʘʙʦʪʳ ʩ ʥʘʙʦʨʦʤ ʟʥʘʯʝʥʠʡ ʦʜʥʦʛʦ ʪʠʧʘ ʠʩʧʦʣʴʟʫʶʪʩʷ ʤʘʩʩʠʚʳ.  

ʄʘʩʩʠʚ ï ʵʪʦ ʩʪʨʫʢʪʫʨʘ ʜʘʥʥʳʭ, ʩʦʜʝʨʞʘʱʘʷ ʤʥʦʞʝʩʪʚʦ ʵʣʝʤʝʥʪʦʚ ʦʜʥʦʛʦ ʠ 

ʪʦʛʦ ʞʝ ʪʠʧʘ. 

ʄʘʩʩʠʚ ʦʧʨʝʜʝʣʷʝʪʩʷ ʪʠʧʦʤ ʵʣʝʤʝʥʪʦʚ, ʩʦʜʝʨʞʘʱʠʤʩʷ ʚ ʥʝʤ, ʟʘ ʢʦʪʦʨʳʤ 

ʩʣʝʜʫʶʪ ʢʚʘʜʨʘʪʥʳʝ ʩʢʦʙʢʠ ʠ ʠʤʷ ʧʝʨʝʤʝʥʥʦʡ. 

ʇʨʠʤʝʨʳ ʦʙʲʷʚʣʝʥʠʷ ʤʘʩʩʠʚʦʚ: 

 

ʇʨʠ ʦʙʲʷʚʣʝʥʠʠ ʤʘʩʩʠʚʘ ʥʝ ʫʢʘʟʳʚʘʝʪʩʷ ʝʛʦ ʨʘʟʤʝʨ. ɼʣʷ ʚʳʜʝʣʝʥʠʷ ʧʘʤʷʪʠ 

ʜʣʷ ʵʣʝʤʝʥʪʦʚ ʤʘʩʩʠʚʘ ʥʝʦʙʭʦʜʠʤʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʣʝʜʫʶʱʠʡ ʩʠʥʪʘʢʩʠʩ (ʜʣʷ 

ʤʘʩʩʠʚʦʚ, ʦʙʲʷʚʣʝʥʥʳʭ ʚ ʧʨʝʜʳʜʫʱʝʤ ʧʨʠʤʝʨʝ): 

 

ʇʦʩʣʝ ʜʘʥʥʦʡ ʠʥʠʮʠʘʣʠʟʘʮʠʠ ʤʦʞʥʦ ʦʙʨʘʱʘʪʴʩʷ ʢ ʵʣʝʤʝʥʪʘʤ ʤʘʩʩʠʚʦʚ. 
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ʇʦʩʣʝ ʪʘʢʦʡ ʠʥʠʮʠʘʣʠʟʘʮʠʠ ʥʝʣʴʟʷ ʠʟʤʝʥʷʪʴ ʨʘʟʤʝʨ ʤʘʩʩʠʚʘ. 

ʆʙʲʷʚʠʪʴ ʠ ʠʥʠʮʠʘʣʠʟʠʨʦʚʘʪʴ ʤʘʩʩʠʚ ʤʦʞʥʦ ʚ ʦʜʥʦʡ ʩʪʨʦʢʝ: 

 

ʇʨʠ ʠʥʠʮʠʘʣʠʟʘʮʠʠ ʤʦʞʥʦ ʪʘʢʞʝ ʧʨʠʩʚʦʠʪʴ ʟʥʘʯʝʥʠʷ ʵʣʝʤʝʥʪʘʤ ʤʘʩʩʠʚʘ 

(ʚʩʝ ʪʨʠ ʩʧʦʩʦʙʘ ʧʨʠʩʚʦʝʥʠʷ ʵʣʝʤʝʥʪʦʚ ʤʘʩʩʠʚʘ ʵʢʚʠʚʘʣʝʥʪʥʳ): 

 

ʊʘʤ, ʛʜʝ ʧʨʦʛʨʘʤʤʠʩʪ ʥʝ ʫʢʘʟʘʣ ʷʚʥʦ ʨʘʟʤʝʨ ʤʘʩʩʠʚʘ, ʢʦʤʧʠʣʷʪʦʨ ʦʧʨʝʜʝʣʠʪ 

ʝʛʦ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ. ʆʯʝʚʠʜʥʦ, ʯʪʦ ʟʘʜʘʪʴ ʪʘʢʠʤ ʦʙʨʘʟʦʤ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʵʣʝʤʝʥʪʦʚ ʥʝʫʜʦʙʥʦ. ɼʣʷ ʜʦʩʪʫʧʘ ʢ ʵʣʝʤʝʥʪʘʤ ʤʘʩʩʠʚʦʚ ʠʩʧʦʣʴʟʫʝʪʩʷ ʠʥʜʝʢʩʘʪʦʨ. 

ʇʦʩʣʝ ʪʦʛʦ ʢʘʢ ʤʘʩʩʠʚ ʦʙʲʷʚʣʝʥ ʠ ʠʥʠʮʠʘʣʠʟʠʨʦʚʘʥ, ʤʦʞʥʦ ʧʨʦʠʟʚʦʜʠʪʴ 

ʜʦʩʪʫʧ ʢ ʵʣʝʤʝʥʪʘʤ ʤʘʩʩʠʚʘ ʜʣʷ ʯʪʝʥʠʷ ʠ ʟʘʧʠʩʠ ʯʝʨʝʟ ʠʥʜʝʢʩʘʪʦʨ. ʀʥʜʝʢʩʘʪʦʨ ï 

ʵʪʦ ʮʝʣʦʯʠʩʣʝʥʥʳʡ ʥʦʤʝʨ ʵʣʝʤʝʥʪʘ ʤʘʩʩʠʚʘ.  

ʀʥʜʝʢʩʘʪʦʨ ʥʘʯʠʥʘʝʪʩʷ ʩ 0 (ʜʣʷ ʧʝʨʚʦʛʦ ʵʣʝʤʝʥʪʘ ʤʘʩʩʠʚʘ) ʠ ʟʘʢʘʯʠʚʘʝʪʩʷ 

ʯʠʩʣʦʤ ʨʘʚʥʳʤ ʢʦʣʠʯʝʩʪʚʫ ʵʣʝʤʝʥʪʦʚ ʚ ʤʘʩʩʠʚʝ ʤʠʥʫʩ 1. 

ʅʘʧʨʠʤʝʨ, ʦʧʨʝʜʝʣʠʤ ʤʘʩʩʠʚ ʠ ʧʦʧʨʦʙʫʝʤ ʦʙʨʘʪʠʪʴʩʷ ʢ ʝʛʦ ʵʣʝʤʝʥʪʘʤ: 

 

ʏʘʩʪʦ (ʢʦʛʜʘ ʨʘʟʤʝʨ ʤʘʩʩʠʚʘ ʙʦʣʴʰʦʡ) ʠʩʧʦʣʴʟʫʶʪ ʮʠʢʣʳ ʜʣʷ ʦʙʨʘʱʝʥʠʷ ʢ 

ʵʣʝʤʝʥʪʘʤ ʤʘʩʩʠʚʘ: 
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ɼʣʷ ʙʦʣʴʰʠʭ ʤʘʩʩʠʚʦʚ ʝʩʪʴ ʩʤʳʩʣ ʩʛʝʥʝʨʠʨʦʚʘʪʴ ʟʥʘʯʝʥʠʷ ʵʣʝʤʝʥʪʦʚ 

ʤʘʩʩʠʚʘ ʩʣʫʯʘʡʥʳʤ ʦʙʨʘʟʦʤ (ʠʩʧʦʣʴʟʫʷ ʛʝʥʝʨʘʪʦʨ ʩʣʫʯʘʡʥʳʭ ʯʠʩʝʣ): 

 

ɺʥʠʤʘʪʝʣʴʥʦ ʠʟʫʯʠʪʝ ʧʨʝʜʩʪʘʚʣʝʥʥʳʡ ʢʦʜ. 

4.3. ʄʝʪʦʜʠʢʘ ʠ ʧʦʨʷʜʦʢ ʚʳʧʦʣʥʝʥʠʷ ʨʘʙʦʪʳ 

4.3.1. ʋʯʝʙʥʘʷ ʟʘʜʘʯʘ 

ʋʩʣʦʚʠʝ. ɼʘʥʘ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ N ʮʝʣʳʭ ʯʠʩʝʣ. ɺʳʯʠʩʣʠʪʴ ʩʨʝʜʥʝʝ 

ʘʨʠʬʤʝʪʠʯʝʩʢʦʝ ʵʪʠʭ ʯʠʩʝʣ. ʅʘʡʪʠ ʩʨʝʜʠ ʠʩʭʦʜʥʳʭ N ʯʠʩʝʣ ʚʩʝ ʯʠʩʣʘ, ʢʦʪʦʨʳʝ ʥʝ 

ʤʝʥʴʰʝ ʩʨʝʜʥʝʛʦ ʘʨʠʬʤʝʪʠʯʝʩʢʦʛʦ. ɼʣʷ ʚʳʧʦʣʥʝʥʠʷ ʟʘʜʘʯʠ ʥʝʦʙʭʦʜʠʤʦ ʥʘʧʠʩʘʪʴ 

ʧʨʦʛʨʘʤʤʫ-ʛʝʥʝʨʘʪʦʨ ʠʩʭʦʜʥʳʭ ʤʘʩʩʠʚʦʚ. 

ʈʝʰʝʥʠʝ. ʇʝʨʝʜ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʢʦʜʠʨʦʚʘʥʠʝʤ ʟʘʜʘʯʠ ʥʝʦʙʭʦʜʠʤʦ 

ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʫʩʣʦʚʠʝ ʠ ʨʘʟʙʠʪʴ ʟʘʜʘʯʫ ʥʘ ʧʦʜʟʘʜʘʯʠ. ʆʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʥʫʞʥʦ 

ʫʜʝʣʠʪʴ ʥʘʧʠʩʘʥʠʶ ʧʨʦʛʨʘʤʤʳ-ʛʝʥʝʨʘʪʦʨʘ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ, ʪʦ ʝʩʪʴ ʩʥʘʯʘʣʘ 
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ʥʝʦʙʭʦʜʠʤʦ ʥʘʧʠʩʘʪʴ ʧʨʦʛʨʘʤʤʫ, ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʠʪʴ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʩʦʟʜʘʚʘʪʴ 

ʬʘʡʣʳ, ʢʦʪʦʨʳʝ ʙʫʜʫʪ ʩʦʜʝʨʞʘʪʴ ʠʩʭʦʜʥʳʝ ʜʘʥʥʳʝ ʜʣʷ ʨʝʰʝʥʠʷ ʫʯʝʙʥʦʡ ʟʘʜʘʯʠ. 

ʂʦʜ ʧʨʦʛʨʘʤʤʳ-ʛʝʥʝʨʘʪʦʨʘ ʤʘʩʩʠʚʦʚ ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ ʨʠʩʫʥʢʝ 4.1. 

 

 

 
ʈʠʩʫʥʦʢ 4.1 ï ʃʠʩʪʠʥʛ ʧʨʦʛʨʘʤʤʳ ʜʣʷ ʛʝʥʝʨʘʮʠʠ ʠʩʭʦʜʥʳʭ ʬʘʡʣʦʚ 

 

ɺʳʚʦʜ ʜʘʥʥʦʡ ʧʨʦʛʨʘʤʤʳ ʚ ʢʦʥʩʦʣʠ ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ ʨʠʩʫʥʢʝ 4.2. 

 
ʈʠʩʫʥʦʢ 4.2 ï ɺʳʚʦʜ ʚ ʢʦʥʩʦʣʴ ʧʨʦʛʨʘʤʤʳ ʜʣʷ ʛʝʥʝʨʘʮʠʠ ʠʩʭʦʜʥʳʭ ʬʘʡʣʦʚ 
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ʉ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʜʘʥʥʦʛʦ ʛʝʥʝʨʘʪʦʨʘ ʤʦʞʥʦ ʩʬʦʨʤʠʨʦʚʘʪʴ ʩʣʝʜʫʶʱʠʝ 

ʬʘʡʣʳ (ʨʠʩʫʥʦʢ 4.3), ʩʦʜʝʨʞʘʱʠʝ ʤʘʩʩʠʚʳ ʜʘʥʥʳʭ ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʠ ʨʝʰʝʥʠʷ ʟʘʜʘʯ 

ʧʦ ʪʝʤʘʪʠʢʝ ʦʜʥʦʤʝʨʥʳʭ ʤʘʩʩʠʚʦʚ. 

     
 

 
ʈʠʩʫʥʦʢ 4.3 ï ʌʘʡʣʳ, ʩʛʝʥʝʨʠʨʦʚʘʥʥʳʝ ʧʨʦʛʨʘʤʤʦʡ-ʛʝʥʝʨʘʪʦʨʦʤ 

 

ʇʦʥʷʪʥʦ, ʯʪʦ ʜʣʷ ʨʝʰʝʥʠʷ ʫʯʝʙʥʦʡ ʟʘʜʘʯʠ ʤʦʞʥʦ ʩʬʦʨʤʠʨʦʚʘʪʴ ʠʩʭʦʜʥʳʡ 

ʬʘʡʣ ʚʨʫʯʥʫʶ, ʥʦ ʜʣʷ ʙʦʣʴʰʠʭ ʤʘʩʩʠʚʦʚ ʵʪʦ ʙʫʜʝʪ ʩʜʝʣʘʪʴ ʧʨʦʙʣʝʤʘʪʠʯʥʦ. 

ʊʝʧʝʨʴ ʥʘʧʠʰʝʤ ʧʨʦʛʨʘʤʤʫ, ʢʦʪʦʨʘʷ ʥʘ ʦʩʥʦʚʘʥʠʠ ʜʘʥʥʳʭ, ʩʦʜʝʨʞʘʱʠʭʩʷ ʚʦ 

ʚʭʦʜʥʦʤ ʬʘʡʣʝ, ʚʳʯʠʩʣʷʝʪ ʩʨʝʜʥʝʝ ʘʨʠʬʤʝʪʠʯʝʩʢʦʝ ʚʩʝʭ ʯʠʩʝʣ ʠ ʚʳʚʦʜʠʪ ʚʩʝ 

ʠʩʭʦʜʥʳʝ ʯʠʩʣʘ, ʢʦʪʦʨʳʝ ʥʝ ʤʝʥʴʰʝ ʩʨʝʜʥʝʛʦ ʘʨʠʬʤʝʪʠʯʝʩʢʦʛʦ (ʨʠʩʫʥʦʢ 4.4). 
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ʈʠʩʫʥʦʢ 4.4 ï ɺʳʯʠʩʣʝʥʠʝ ʩʨʝʜʥʝʛʦ ʘʨʠʬʤʝʪʠʯʝʩʢʦʛʦ ʠ ʚʳʚʦʜ ʪʨʝʙʫʝʤʳʭ ʯʠʩʝʣ 

 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʨʘʙʦʪʳ ʧʨʦʛʨʘʤʤʳ ʜʣʷ ʬʘʡʣʘ input2.txt ʙʫʜʝʪ ʩʬʦʨʤʠʨʦʚʘʥ 

ʩʣʝʜʫʶʱʠʡ output.txt (ʨʠʩʫʥʦʢ 4.5): 
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ʘ) ʙ) 

ʈʠʩʫʥʦʢ 4.5 ï ʌʘʡʣʳ ʫʯʝʙʥʦʡ ʟʘʜʘʯʠ: ʘ) ʚʭʦʜʥʦʡ; ʙ) ʚʳʭʦʜʥʦʡ 

 

4.3.2. ʀʥʜʠʚʠʜʫʘʣʴʥʦʝ ʟʘʜʘʥʠʝ 

ɼʣʷ ʠʥʠʮʠʘʣʠʟʘʮʠʠ ʠʩʭʦʜʥʦʡ ʤʘʪʨʠʮʳ ʥʝʦʙʭʦʜʠʤʦ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʧʨʦʛʨʘʤʤʫ-ʛʝʥʝʨʘʪʦʨ, ʨʘʟʨʘʙʦʪʘʥʥʫʶ ʚ ʭʦʜʝ ʚʳʧʦʣʥʝʥʠʷ ʫʯʝʙʥʦʡ ʟʘʜʘʯʠ. 

ʎʝʣʝʩʦʦʙʨʘʟʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʦʛʨʘʥʠʯʝʥʠʝ ʥʘ ʛʝʥʝʨʠʨʫʝʤʳʝ ʯʠʩʣʘ, ʥʘʧʨʠʤʝʨ, 

ʦʛʨʘʥʠʯʠʪʴ ʟʥʘʯʝʥʠʷ ʩʣʫʯʘʡʥʦ ʛʝʥʝʨʠʨʫʝʤʳʭ ʯʠʩʝʣ ʚʝʣʠʯʠʥʦʡ 100, 10 ʠ ʪ.ʜ., ʯʪʦʙʳ 

ʚʳʚʦʜ ʧʨʦʛʨʘʤʤʳ ʙʳʣ ʙʦʣʝʝ ʯʠʪʘʙʝʣʴʥʳʤ. ɸʣʛʦʨʠʪʤ ʨʝʰʝʥʠʷ ʜʦʣʞʝʥ ʨʘʙʦʪʘʪʴ ʜʣʷ 

ʤʘʩʩʠʚʦʚ ʣʶʙʦʡ ʚʝʣʠʯʠʥʳ, ʧʦʵʪʦʤʫ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʪʝʩʪʠʨʦʚʘʪʴ ʧʨʦʛʨʘʤʤʫ ʥʘ 

ʨʘʟʣʠʯʥʳʭ ʚʭʦʜʥʳʭ ʜʘʥʥʳʭ. 

ɺʘʨʠʘʥʪ ɿʘʜʘʥʠʝ 

1 ɺʦ ʚʭʦʜʥʦʤ ʬʘʡʣʝ ʩʦʜʝʨʞʠʪʩʷ ʜʚʝ ʩʪʨʦʢʠ: ʧʝʨʚʘʷ ʩʦʜʝʨʞʠʪ ʦʜʥʦ ʮʝʣʦʝ 

ʯʠʩʣʦ N (ʢʦʣʠʯʝʩʪʚʦ ʯʠʩʝʣ ʚʦ ʚʪʦʨʦʡ ʩʪʨʦʢʝ), ʚʪʦʨʘʷ ʩʪʨʦʢʘ ʩʦʜʝʨʞʠʪ N 

ʚʝʱʝʩʪʚʝʥʥʳʭ ʯʠʩʝʣ (ʢʘʞʜʦʝ ʦʪ 0 ʜʦ 105). 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʨʘʙʦʪʳ ʧʨʦʛʨʘʤʤʳ ʜʦʣʞʝʥ ʙʳʪʴ ʩʬʦʨʤʠʨʦʚʘʥ ʚʳʭʦʜʥʦʡ 

ʬʘʡʣ, ʢʦʪʦʨʳʡ ʩʦʜʝʨʞʠʪ ʩʣʝʜʫʶʱʠʝ ʟʥʘʯʝʥʠʷ:  

1) ʢʦʣʠʯʝʩʪʚʦ ʯʠʩʝʣ, ʙʦʣʴʰʠʭ ʩʨʝʜʥʝʛʦ ʘʨʠʬʤʝʪʠʯʝʩʢʦʛʦ ʠʩʭʦʜʥʳʭ 

ʯʠʩʝʣ; 

2) ʩʫʤʤʘ ʚʩʝʭ ʯʠʩʝʣ, ʤʝʥʴʰʠʭ ʩʨʝʜʥʝʛʦ ʘʨʠʬʤʝʪʠʯʝʩʢʦʛʦ; 

3) ʤʘʢʩʠʤʘʣʴʥʦʝ ʯʠʩʣʦ. 
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2 ɺʦ ʚʭʦʜʥʦʤ ʬʘʡʣʝ ʩʦʜʝʨʞʠʪʩʷ ʜʚʝ ʩʪʨʦʢʠ: ʧʝʨʚʘʷ ʩʦʜʝʨʞʠʪ ʦʜʥʦ ʮʝʣʦʝ 

ʯʠʩʣʦ N (ʢʦʣʠʯʝʩʪʚʦ ʯʠʩʝʣ ʚʦ ʚʪʦʨʦʡ ʩʪʨʦʢʝ), ʚʪʦʨʘʷ ʩʪʨʦʢʘ ʩʦʜʝʨʞʠʪ N 

ʚʝʱʝʩʪʚʝʥʥʳʭ ʯʠʩʝʣ (ʢʘʞʜʦʝ ʦʪ 0 ʜʦ 105). 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʨʘʙʦʪʳ ʧʨʦʛʨʘʤʤʳ ʜʦʣʞʝʥ ʙʳʪʴ ʩʬʦʨʤʠʨʦʚʘʥ ʚʳʭʦʜʥʦʡ 

ʬʘʡʣ, ʢʦʪʦʨʳʡ ʩʦʜʝʨʞʠʪ ʩʣʝʜʫʶʱʠʝ ʟʥʘʯʝʥʠʷ:  

1) ʧʨʦʠʟʚʝʜʝʥʠʝ ʯʠʩʝʣ, ʤʝʥʴʰʠʭ 50 (ʝʩʣʠ ʪʘʢʠʭ ʯʠʩʝʣ ʥʝʪ, ʪʦ ʚʳʚʦʜʠʪʩʷ 

0); 

2) ʩʫʤʤʘ ʚʩʝʭ ʯʠʩʝʣ, ʙʦʣʴʰʠʭ ʩʨʝʜʥʝʛʦ ʘʨʠʬʤʝʪʠʯʝʩʢʦʛʦ; 

3) ʤʠʥʠʤʘʣʴʥʦʝ ʯʠʩʣʦ. 

3 ɺʦ ʚʭʦʜʥʦʤ ʬʘʡʣʝ ʩʦʜʝʨʞʠʪʩʷ ʜʚʝ ʩʪʨʦʢʠ: ʧʝʨʚʘʷ ʩʦʜʝʨʞʠʪ ʦʜʥʦ ʮʝʣʦʝ 

ʯʠʩʣʦ N (ʢʦʣʠʯʝʩʪʚʦ ʯʠʩʝʣ ʚʦ ʚʪʦʨʦʡ ʩʪʨʦʢʝ), ʚʪʦʨʘʷ ʩʪʨʦʢʘ ʩʦʜʝʨʞʠʪ N 

ʚʝʱʝʩʪʚʝʥʥʳʭ ʯʠʩʝʣ (ʢʘʞʜʦʝ ʦʪ 0 ʜʦ 105). 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʨʘʙʦʪʳ ʧʨʦʛʨʘʤʤʳ ʜʦʣʞʝʥ ʙʳʪʴ ʩʬʦʨʤʠʨʦʚʘʥ ʚʳʭʦʜʥʦʡ 

ʬʘʡʣ, ʢʦʪʦʨʳʡ ʩʦʜʝʨʞʠʪ ʩʣʝʜʫʶʱʠʝ ʟʥʘʯʝʥʠʷ:  

1) ʧʨʦʠʟʚʝʜʝʥʠʝ ʯʠʩʝʣ, ʤʝʥʴʰʠʭ 50 (ʝʩʣʠ ʪʘʢʠʭ ʯʠʩʝʣ ʥʝʪ, ʪʦ 

ʚʳʚʦʜʠʪʩʷ 0); 

2) ʚʩʝ ʯʠʩʣʘ, ʙʦʣʴʰʠʝ ʩʨʝʜʥʝʛʦ ʘʨʠʬʤʝʪʠʯʝʩʢʦʛʦ ʯʝʨʝʟ ʧʨʦʙʝʣ. 

4 ɺʦ ʚʭʦʜʥʦʤ ʬʘʡʣʝ ʩʦʜʝʨʞʠʪʩʷ ʜʚʝ ʩʪʨʦʢʠ: ʧʝʨʚʘʷ ʩʦʜʝʨʞʠʪ ʦʜʥʦ ʮʝʣʦʝ 

ʯʠʩʣʦ N (ʢʦʣʠʯʝʩʪʚʦ ʯʠʩʝʣ ʚʦ ʚʪʦʨʦʡ ʩʪʨʦʢʝ), ʚʪʦʨʘʷ ʩʪʨʦʢʘ ʩʦʜʝʨʞʠʪ N 

ʚʝʱʝʩʪʚʝʥʥʳʭ ʯʠʩʝʣ (ʢʘʞʜʦʝ ʦʪ 0 ʜʦ 105). 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʨʘʙʦʪʳ ʧʨʦʛʨʘʤʤʳ ʜʦʣʞʝʥ ʙʳʪʴ ʩʬʦʨʤʠʨʦʚʘʥ ʚʳʭʦʜʥʦʡ 

ʬʘʡʣ, ʢʦʪʦʨʳʡ ʩʦʜʝʨʞʠʪ ʩʣʝʜʫʶʱʠʝ ʟʥʘʯʝʥʠʷ:  

1) ʩʨʝʜʥʝʝ ʘʨʠʬʤʝʪʠʯʝʩʢʦʝ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʠ ʤʠʥʠʤʘʣʴʥʦʛʦ ʵʣʝʤʝʥʪʦʚ; 

2) ʩʨʝʜʥʝʝ ʘʨʠʬʤʝʪʠʯʝʩʢʦʝ ʚʩʝʭ ʵʣʝʤʝʥʪʦʚ; 

3) ʚʩʝ ʯʠʩʣʘ, ʢʦʪʦʨʳʝ ʙʦʣʴʰʝ ʩʨʝʜʥʝʛʦ ʘʨʠʬʤʝʪʠʯʝʩʢʦʛʦ ʤʘʢʩʠʤʘʣʴʥʦʛʦ 

ʠ ʤʠʥʠʤʘʣʴʥʦʛʦ ʵʣʝʤʝʥʪʦʚ. 

5 ɺʦ ʚʭʦʜʥʦʤ ʬʘʡʣʝ ʩʦʜʝʨʞʠʪʩʷ ʜʚʝ ʩʪʨʦʢʠ: ʧʝʨʚʘʷ ʩʦʜʝʨʞʠʪ ʦʜʥʦ ʮʝʣʦʝ 

ʯʠʩʣʦ N (ʢʦʣʠʯʝʩʪʚʦ ʯʠʩʝʣ ʚʦ ʚʪʦʨʦʡ ʩʪʨʦʢʝ), ʚʪʦʨʘʷ ʩʪʨʦʢʘ ʩʦʜʝʨʞʠʪ N 

ʚʝʱʝʩʪʚʝʥʥʳʭ ʯʠʩʝʣ (ʢʘʞʜʦʝ ʦʪ 0 ʜʦ 105). 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʨʘʙʦʪʳ ʧʨʦʛʨʘʤʤʳ ʜʦʣʞʝʥ ʙʳʪʴ ʩʬʦʨʤʠʨʦʚʘʥ ʚʳʭʦʜʥʦʡ 

ʬʘʡʣ, ʢʦʪʦʨʳʡ ʩʦʜʝʨʞʠʪ ʩʣʝʜʫʶʱʠʝ ʟʥʘʯʝʥʠʷ:  

1) ʤʘʢʩʠʤʘʣʴʥʳʡ ʵʣʝʤʝʥʪ; 

2) ʩʨʝʜʥʝʝ ʘʨʠʬʤʝʪʠʯʝʩʢʦʝ ʚʩʝʭ ʵʣʝʤʝʥʪʦʚ; 

3) ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʡ ʤʘʩʩʠʚ, ʚ ʢʦʪʦʨʦʤ ʚʩʝ ʵʣʝʤʝʥʪʳ ʠʩʭʦʜʥʦʛʦ, 

ʤʝʥʴʰʠʝ ʩʨʝʜʥʝʛʦ ʘʨʠʬʤʝʪʠʯʝʩʢʦʛʦ, ʟʘʤʝʥʝʥʳ ʥʘ 0. 

6 ɺʦ ʚʭʦʜʥʦʤ ʬʘʡʣʝ ʩʦʜʝʨʞʠʪʩʷ ʜʚʝ ʩʪʨʦʢʠ: ʧʝʨʚʘʷ ʩʦʜʝʨʞʠʪ ʦʜʥʦ ʮʝʣʦʝ 

ʯʠʩʣʦ N (ʢʦʣʠʯʝʩʪʚʦ ʯʠʩʝʣ ʚʦ ʚʪʦʨʦʡ ʩʪʨʦʢʝ), ʚʪʦʨʘʷ ʩʪʨʦʢʘ ʩʦʜʝʨʞʠʪ N 

ʚʝʱʝʩʪʚʝʥʥʳʭ ʯʠʩʝʣ (ʢʘʞʜʦʝ ʦʪ -105 ʜʦ 105). 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʨʘʙʦʪʳ ʧʨʦʛʨʘʤʤʳ ʜʦʣʞʝʥ ʙʳʪʴ ʩʬʦʨʤʠʨʦʚʘʥ ʚʳʭʦʜʥʦʡ 

ʬʘʡʣ, ʢʦʪʦʨʳʡ ʩʦʜʝʨʞʠʪ ʩʣʝʜʫʶʱʠʝ ʟʥʘʯʝʥʠʷ:  

1) ʤʘʢʩʠʤʘʣʴʥʳʡ ʦʪʨʠʮʘʪʝʣʴʥʳʡ ʵʣʝʤʝʥʪ; 

2) ʤʠʥʠʤʘʣʴʥʳʡ ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʵʣʝʤʝʥʪ; 

3) ʩʧʠʩʦʢ ʵʣʝʤʝʥʪʦʚ, ʥʝ ʧʨʝʚʳʰʘʶʱʠʭ ʧʦ ʤʦʜʫʣʶ 50. 
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7 ɺʦ ʚʭʦʜʥʦʤ ʬʘʡʣʝ ʩʦʜʝʨʞʠʪʩʷ ʜʚʝ ʩʪʨʦʢʠ: ʧʝʨʚʘʷ ʩʦʜʝʨʞʠʪ ʦʜʥʦ ʮʝʣʦʝ 

ʯʠʩʣʦ N (ʢʦʣʠʯʝʩʪʚʦ ʯʠʩʝʣ ʚʦ ʚʪʦʨʦʡ ʩʪʨʦʢʝ), ʚʪʦʨʘʷ ʩʪʨʦʢʘ ʩʦʜʝʨʞʠʪ N 

ʮʝʣʳʭ ʯʠʩʝʣ (ʢʘʞʜʦʝ ʦʪ -105 ʜʦ 105). 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʨʘʙʦʪʳ ʧʨʦʛʨʘʤʤʳ ʜʦʣʞʝʥ ʙʳʪʴ ʩʬʦʨʤʠʨʦʚʘʥ ʚʳʭʦʜʥʦʡ 

ʬʘʡʣ, ʢʦʪʦʨʳʡ ʩʦʜʝʨʞʠʪ ʩʣʝʜʫʶʱʠʝ ʟʥʘʯʝʥʠʷ:  

1) ʤʘʢʩʠʤʘʣʴʥʳʡ ʯʝʪʥʳʡ ʵʣʝʤʝʥʪ; 

2) ʤʠʥʠʤʘʣʴʥʳʡ ʥʝʯʝʪʥʳʡ ʵʣʝʤʝʥʪ; 

3) ʩʫʤʤʫ ʵʣʝʤʝʥʪʦʚ, ʢʦʪʦʨʳʝ ʜʝʣʷʪʩʷ ʥʘ 5. 

8 ɺʦ ʚʭʦʜʥʦʤ ʬʘʡʣʝ ʩʦʜʝʨʞʠʪʩʷ ʜʚʝ ʩʪʨʦʢʠ: ʧʝʨʚʘʷ ʩʦʜʝʨʞʠʪ ʦʜʥʦ ʮʝʣʦʝ 

ʯʠʩʣʦ N (ʢʦʣʠʯʝʩʪʚʦ ʯʠʩʝʣ ʚʦ ʚʪʦʨʦʡ ʩʪʨʦʢʝ), ʚʪʦʨʘʷ ʩʪʨʦʢʘ ʩʦʜʝʨʞʠʪ N 

ʚʝʱʝʩʪʚʝʥʥʳʭ ʯʠʩʝʣ (ʢʘʞʜʦʝ ʦʪ -105 ʜʦ 105). 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʨʘʙʦʪʳ ʧʨʦʛʨʘʤʤʳ ʜʦʣʞʝʥ ʙʳʪʴ ʩʬʦʨʤʠʨʦʚʘʥ ʚʳʭʦʜʥʦʡ 

ʬʘʡʣ, ʢʦʪʦʨʳʡ ʩʦʜʝʨʞʠʪ ʩʣʝʜʫʶʱʠʝ ʟʥʘʯʝʥʠʷ:  

1) ʩʨʝʜʥʝʝ ʘʨʠʬʤʝʪʠʯʝʩʢʦʝ ʚʩʝʭ ʵʣʝʤʝʥʪʦʚ; 

2) ʤʘʢʩʠʤʘʣʴʥʳʡ ʵʣʝʤʝʥʪ; 

3) ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʡ ʤʘʩʩʠʚ, ʚ ʢʦʪʦʨʦʤ ʚʩʝ ʵʣʝʤʝʥʪʳ ʥʝ ʧʨʝʚʳʰʘʶʱʠʝ 

ʧʦ ʤʦʜʫʣʶ 1000 ʟʘʤʝʥʝʥʳ ʥʘ 0. 

9 ɺʦ ʚʭʦʜʥʦʤ ʬʘʡʣʝ ʩʦʜʝʨʞʠʪʩʷ ʜʚʝ ʩʪʨʦʢʠ: ʧʝʨʚʘʷ ʩʦʜʝʨʞʠʪ ʦʜʥʦ ʮʝʣʦʝ 

ʯʠʩʣʦ N (ʢʦʣʠʯʝʩʪʚʦ ʯʠʩʝʣ ʚʦ ʚʪʦʨʦʡ ʩʪʨʦʢʝ), ʚʪʦʨʘʷ ʩʪʨʦʢʘ ʩʦʜʝʨʞʠʪ N 

ʮʝʣʳʭ ʯʠʩʝʣ (ʢʘʞʜʦʝ ʦʪ -105 ʜʦ 105). 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʨʘʙʦʪʳ ʧʨʦʛʨʘʤʤʳ ʜʦʣʞʝʥ ʙʳʪʴ ʩʬʦʨʤʠʨʦʚʘʥ ʚʳʭʦʜʥʦʡ 

ʬʘʡʣ, ʢʦʪʦʨʳʡ ʩʦʜʝʨʞʠʪ ʩʣʝʜʫʶʱʠʝ ʟʥʘʯʝʥʠʷ:  

1) ʤʘʢʩʠʤʘʣʴʥʳʡ ʵʣʝʤʝʥʪ ʩʨʝʜʠ ʚʩʝʭ ʢʨʘʪʥʳʭ 5; 

2) ʤʠʥʠʤʘʣʴʥʳʡ ʵʣʝʤʝʥʪ ʩʨʝʜʠ ʚʩʝʭ ʢʨʘʪʥʳʭ 3; 

3) ʩʫʤʤʫ ʵʣʝʤʝʥʪʦʚ, ʢʦʪʦʨʳʝ ʜʝʣʷʪʩʷ ʥʘ 10. 

10 ɺʦ ʚʭʦʜʥʦʤ ʬʘʡʣʝ ʩʦʜʝʨʞʠʪʩʷ ʜʚʝ ʩʪʨʦʢʠ: ʧʝʨʚʘʷ ʩʦʜʝʨʞʠʪ ʦʜʥʦ ʮʝʣʦʝ 

ʯʠʩʣʦ N (ʢʦʣʠʯʝʩʪʚʦ ʯʠʩʝʣ ʚʦ ʚʪʦʨʦʡ ʩʪʨʦʢʝ), ʚʪʦʨʘʷ ʩʪʨʦʢʘ ʩʦʜʝʨʞʠʪ N 

ʚʝʱʝʩʪʚʝʥʥʳʭ ʯʠʩʝʣ (ʢʘʞʜʦʝ ʦʪ -105 ʜʦ 105). 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʨʘʙʦʪʳ ʧʨʦʛʨʘʤʤʳ ʜʦʣʞʝʥ ʙʳʪʴ ʩʬʦʨʤʠʨʦʚʘʥ ʚʳʭʦʜʥʦʡ 

ʬʘʡʣ, ʢʦʪʦʨʳʡ ʩʦʜʝʨʞʠʪ ʩʣʝʜʫʶʱʠʝ ʟʥʘʯʝʥʠʷ:  

1) ʚʪʦʨʦʡ ʧʦ ʚʝʣʠʯʠʥʝ ʵʣʝʤʝʥʪ; 

2) ʤʠʥʠʤʘʣʴʥʳʡ ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʵʣʝʤʝʥʪ; 

3) ʩʧʠʩʦʢ ʵʣʝʤʝʥʪʦʚ, ʥʝ ʧʨʝʚʳʰʘʶʱʠʭ ʧʦ ʤʦʜʫʣʶ 1000. 

11 ɺʦ ʚʭʦʜʥʦʤ ʬʘʡʣʝ ʩʦʜʝʨʞʠʪʩʷ ʜʚʝ ʩʪʨʦʢʠ: ʧʝʨʚʘʷ ʩʦʜʝʨʞʠʪ ʦʜʥʦ ʮʝʣʦʝ 

ʯʠʩʣʦ N (ʢʦʣʠʯʝʩʪʚʦ ʯʠʩʝʣ ʚʦ ʚʪʦʨʦʡ ʩʪʨʦʢʝ), ʚʪʦʨʘʷ ʩʪʨʦʢʘ ʩʦʜʝʨʞʠʪ N 

ʮʝʣʳʭ ʯʠʩʝʣ (ʢʘʞʜʦʝ ʦʪ -105 ʜʦ 105). 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʨʘʙʦʪʳ ʧʨʦʛʨʘʤʤʳ ʜʦʣʞʝʥ ʙʳʪʴ ʩʬʦʨʤʠʨʦʚʘʥ ʚʳʭʦʜʥʦʡ 

ʬʘʡʣ, ʢʦʪʦʨʳʡ ʩʦʜʝʨʞʠʪ ʩʣʝʜʫʶʱʠʝ ʟʥʘʯʝʥʠʷ:  

1) ʩʫʤʤʫ ʵʣʝʤʝʥʪʦʚ, ʢʨʘʪʥʳʭ 7; 

2) ʧʨʦʠʟʚʝʜʝʥʠʝ ʵʣʝʤʝʥʪʦʚ, ʢʨʘʪʥʳʭ 5; 

3) ʩʧʠʩʦʢ ʵʣʝʤʝʥʪʦʚ ʢʨʘʪʥʳʭ 10. 
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12 ɺʦ ʚʭʦʜʥʦʤ ʬʘʡʣʝ ʩʦʜʝʨʞʠʪʩʷ ʜʚʝ ʩʪʨʦʢʠ: ʧʝʨʚʘʷ ʩʦʜʝʨʞʠʪ ʦʜʥʦ ʮʝʣʦʝ 

ʯʠʩʣʦ N (ʢʦʣʠʯʝʩʪʚʦ ʯʠʩʝʣ ʚʦ ʚʪʦʨʦʡ ʩʪʨʦʢʝ), ʚʪʦʨʘʷ ʩʪʨʦʢʘ ʩʦʜʝʨʞʠʪ N 

ʚʝʱʝʩʪʚʝʥʥʳʭ ʯʠʩʝʣ (ʢʘʞʜʦʝ ʦʪ -105 ʜʦ 105). 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʨʘʙʦʪʳ ʧʨʦʛʨʘʤʤʳ ʜʦʣʞʝʥ ʙʳʪʴ ʩʬʦʨʤʠʨʦʚʘʥ ʚʳʭʦʜʥʦʡ 

ʬʘʡʣ, ʢʦʪʦʨʳʡ ʩʦʜʝʨʞʠʪ ʩʣʝʜʫʶʱʠʝ ʟʥʘʯʝʥʠʷ:  

1) ʤʘʢʩʠʤʘʣʴʥʳʡ ʵʣʝʤʝʥʪ, ʥʝ ʧʨʝʚʳʰʘʶʱʠʡ 1000; 

2) ʤʠʥʠʤʘʣʴʥʳʡ ʧʦ ʤʦʜʫʣʶ ʵʣʝʤʝʥʪ; 

3) ʩʧʠʩʦʢ ʵʣʝʤʝʥʪʦʚ, ʙʦʣʴʰʠʭ 5000 ʠ ʤʝʥʴʰʠʭ 7000. 

13 ɺʦ ʚʭʦʜʥʦʤ ʬʘʡʣʝ ʩʦʜʝʨʞʠʪʩʷ ʜʚʝ ʩʪʨʦʢʠ: ʧʝʨʚʘʷ ʩʦʜʝʨʞʠʪ ʦʜʥʦ ʮʝʣʦʝ 

ʯʠʩʣʦ N (ʢʦʣʠʯʝʩʪʚʦ ʯʠʩʝʣ ʚʦ ʚʪʦʨʦʡ ʩʪʨʦʢʝ), ʚʪʦʨʘʷ ʩʪʨʦʢʘ ʩʦʜʝʨʞʠʪ N 

ʮʝʣʳʭ ʯʠʩʝʣ (ʢʘʞʜʦʝ ʦʪ -105 ʜʦ 105). 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʨʘʙʦʪʳ ʧʨʦʛʨʘʤʤʳ ʜʦʣʞʝʥ ʙʳʪʴ ʩʬʦʨʤʠʨʦʚʘʥ ʚʳʭʦʜʥʦʡ 

ʬʘʡʣ, ʢʦʪʦʨʳʡ ʩʦʜʝʨʞʠʪ ʩʣʝʜʫʶʱʠʝ ʟʥʘʯʝʥʠʷ:  

1) ʢʦʣʠʯʝʩʪʚʦ ʵʣʝʤʝʥʪʦʚ, ʢʨʘʪʥʳʭ 5; 

2) ʤʘʢʩʠʤʘʣʴʥʳʡ ʵʣʝʤʝʥʪ; 

3) ʩʧʠʩʦʢ ʵʣʝʤʝʥʪʦʚ, ʢʨʘʪʥʳʭ 8. 

14 ɺʦ ʚʭʦʜʥʦʤ ʬʘʡʣʝ ʩʦʜʝʨʞʠʪʩʷ ʜʚʝ ʩʪʨʦʢʠ: ʧʝʨʚʘʷ ʩʦʜʝʨʞʠʪ ʦʜʥʦ ʮʝʣʦʝ 

ʯʠʩʣʦ N (ʢʦʣʠʯʝʩʪʚʦ ʯʠʩʝʣ ʚʦ ʚʪʦʨʦʡ ʩʪʨʦʢʝ), ʚʪʦʨʘʷ ʩʪʨʦʢʘ ʩʦʜʝʨʞʠʪ N 

ʚʝʱʝʩʪʚʝʥʥʳʭ ʯʠʩʝʣ (ʢʘʞʜʦʝ ʦʪ -105 ʜʦ 105). 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʨʘʙʦʪʳ ʧʨʦʛʨʘʤʤʳ ʜʦʣʞʝʥ ʙʳʪʴ ʩʬʦʨʤʠʨʦʚʘʥ ʚʳʭʦʜʥʦʡ 

ʬʘʡʣ, ʢʦʪʦʨʳʡ ʩʦʜʝʨʞʠʪ ʩʣʝʜʫʶʱʠʝ ʟʥʘʯʝʥʠʷ:  

1) ʩʫʤʤʫ ʵʣʝʤʝʥʪʦʚ, ʥʝ ʧʨʝʚʳʰʘʶʱʠʭ ʧʦ ʤʦʜʫʣʶ 1000; 

2) ʨʘʟʥʦʩʪʴ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʠ ʤʠʥʠʤʘʣʴʥʦʛʦ ʵʣʝʤʝʥʪʘ; 

3) ʩʧʠʩʦʢ ʦʪʨʠʮʘʪʝʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ. 

15 ɺʦ ʚʭʦʜʥʦʤ ʬʘʡʣʝ ʩʦʜʝʨʞʠʪʩʷ ʜʚʝ ʩʪʨʦʢʠ: ʧʝʨʚʘʷ ʩʦʜʝʨʞʠʪ ʦʜʥʦ ʮʝʣʦʝ 

ʯʠʩʣʦ N (ʢʦʣʠʯʝʩʪʚʦ ʯʠʩʝʣ ʚʦ ʚʪʦʨʦʡ ʩʪʨʦʢʝ), ʚʪʦʨʘʷ ʩʪʨʦʢʘ ʩʦʜʝʨʞʠʪ N 

ʮʝʣʳʭ ʯʠʩʝʣ (ʢʘʞʜʦʝ ʦʪ -105 ʜʦ 105). 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʨʘʙʦʪʳ ʧʨʦʛʨʘʤʤʳ ʜʦʣʞʝʥ ʙʳʪʴ ʩʬʦʨʤʠʨʦʚʘʥ ʚʳʭʦʜʥʦʡ 

ʬʘʡʣ, ʢʦʪʦʨʳʡ ʩʦʜʝʨʞʠʪ ʩʣʝʜʫʶʱʠʝ ʟʥʘʯʝʥʠʷ:  

1) ʤʘʢʩʠʤʘʣʴʥʳʡ ʯʝʪʥʳʡ ʵʣʝʤʝʥʪ; 

2) ʤʠʥʠʤʘʣʴʥʳʡ ʥʝʯʝʪʥʳʡ ʵʣʝʤʝʥʪ; 

3) ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʡ ʤʘʩʩʠʚ, ʚ ʢʦʪʦʨʦʤ ʚʩʝ ʵʣʝʤʝʥʪʳ, ʤʝʥʴʰʠʝ 

ʩʨʝʜʥʝʛʦ ʘʨʠʬʤʝʪʠʯʝʩʢʦʛʦ ʟʘʤʝʥʝʥʳ ʥʘ +. 

16 ɺʦ ʚʭʦʜʥʦʤ ʬʘʡʣʝ ʩʦʜʝʨʞʠʪʩʷ ʜʚʝ ʩʪʨʦʢʠ: ʧʝʨʚʘʷ ʩʦʜʝʨʞʠʪ ʦʜʥʦ ʮʝʣʦʝ 

ʯʠʩʣʦ N (ʢʦʣʠʯʝʩʪʚʦ ʯʠʩʝʣ ʚʦ ʚʪʦʨʦʡ ʩʪʨʦʢʝ), ʚʪʦʨʘʷ ʩʪʨʦʢʘ ʩʦʜʝʨʞʠʪ N 

ʚʝʱʝʩʪʚʝʥʥʳʭ ʯʠʩʝʣ (ʢʘʞʜʦʝ ʦʪ -105 ʜʦ 105). 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʨʘʙʦʪʳ ʧʨʦʛʨʘʤʤʳ ʜʦʣʞʝʥ ʙʳʪʴ ʩʬʦʨʤʠʨʦʚʘʥ ʚʳʭʦʜʥʦʡ 

ʬʘʡʣ, ʢʦʪʦʨʳʡ ʩʦʜʝʨʞʠʪ ʩʣʝʜʫʶʱʠʝ ʟʥʘʯʝʥʠʷ:  

1) ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʡ ʤʘʩʩʠʚ, ʚ ʢʦʪʦʨʦʤ ʚʩʝ ʦʪʨʠʮʘʪʝʣʴʥʳʝ ʵʣʝʤʝʥʪʳ 

ʟʘʤʝʥʝʥʳ ʥʘ ç-è, ʘ ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʥʘ ç+è; 

2) ʩʨʝʜʥʝʝ ʘʨʠʬʤʝʪʠʯʝʩʢʦʝ ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ; 

3) ʤʘʢʩʠʤʘʣʴʥʳʡ ʩʨʝʜʠ ʦʪʨʠʮʘʪʝʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ. 
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17 ɺʦ ʚʭʦʜʥʦʤ ʬʘʡʣʝ ʩʦʜʝʨʞʠʪʩʷ ʜʚʝ ʩʪʨʦʢʠ: ʧʝʨʚʘʷ ʩʦʜʝʨʞʠʪ ʦʜʥʦ ʮʝʣʦʝ 

ʯʠʩʣʦ N (ʢʦʣʠʯʝʩʪʚʦ ʯʠʩʝʣ ʚʦ ʚʪʦʨʦʡ ʩʪʨʦʢʝ), ʚʪʦʨʘʷ ʩʪʨʦʢʘ ʩʦʜʝʨʞʠʪ N 

ʮʝʣʳʭ ʯʠʩʝʣ (ʢʘʞʜʦʝ ʦʪ -105 ʜʦ 105). 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʨʘʙʦʪʳ ʧʨʦʛʨʘʤʤʳ ʜʦʣʞʝʥ ʙʳʪʴ ʩʬʦʨʤʠʨʦʚʘʥ ʚʳʭʦʜʥʦʡ 

ʬʘʡʣ, ʢʦʪʦʨʳʡ ʩʦʜʝʨʞʠʪ ʩʣʝʜʫʶʱʠʝ ʟʥʘʯʝʥʠʷ:  

1) ʩʫʤʤʫ ʵʣʝʤʝʥʪʦʚ ʢʨʘʪʥʳʭ 10; 

2) ʧʨʦʠʟʚʝʜʝʥʠʝ ʵʣʝʤʝʥʪʦʚ, ʙʦʣʴʰʠʭ 0 ʠ ʤʝʥʴʰʠʭ 1000; 

3) ʩʧʠʩʦʢ ʵʣʝʤʝʥʪʦʚ, ʢʨʘʪʥʳʭ 11. 

18 ɺʦ ʚʭʦʜʥʦʤ ʬʘʡʣʝ ʩʦʜʝʨʞʠʪʩʷ ʜʚʝ ʩʪʨʦʢʠ: ʧʝʨʚʘʷ ʩʦʜʝʨʞʠʪ ʦʜʥʦ ʮʝʣʦʝ 

ʯʠʩʣʦ N (ʢʦʣʠʯʝʩʪʚʦ ʯʠʩʝʣ ʚʦ ʚʪʦʨʦʡ ʩʪʨʦʢʝ), ʚʪʦʨʘʷ ʩʪʨʦʢʘ ʩʦʜʝʨʞʠʪ N 

ʚʝʱʝʩʪʚʝʥʥʳʭ ʯʠʩʝʣ (ʢʘʞʜʦʝ ʦʪ -105 ʜʦ 105). 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʨʘʙʦʪʳ ʧʨʦʛʨʘʤʤʳ ʜʦʣʞʝʥ ʙʳʪʴ ʩʬʦʨʤʠʨʦʚʘʥ ʚʳʭʦʜʥʦʡ 

ʬʘʡʣ, ʢʦʪʦʨʳʡ ʩʦʜʝʨʞʠʪ ʩʣʝʜʫʶʱʠʝ ʟʥʘʯʝʥʠʷ:  

1) ʩʫʤʤʘ ʵʣʝʤʝʥʪʦʚ ʙʦʣʴʰʠʭ 1000 ʠ ʤʝʥʴʰʠʭ 5000; 

2) ʩʫʤʤʘ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʠ ʤʠʥʠʤʘʣʴʥʦʛʦ ʵʣʝʤʝʥʪʦʚ; 

3) ʩʧʠʩʦʢ ʵʣʝʤʝʥʪʦʚ, ʥʝ ʧʨʝʚʳʰʘʶʱʠʭ ʧʦ ʤʦʜʫʣʶ 1000. 

19 ɺʦ ʚʭʦʜʥʦʤ ʬʘʡʣʝ ʩʦʜʝʨʞʠʪʩʷ ʜʚʝ ʩʪʨʦʢʠ: ʧʝʨʚʘʷ ʩʦʜʝʨʞʠʪ ʦʜʥʦ ʮʝʣʦʝ 

ʯʠʩʣʦ N (ʢʦʣʠʯʝʩʪʚʦ ʯʠʩʝʣ ʚʦ ʚʪʦʨʦʡ ʩʪʨʦʢʝ), ʚʪʦʨʘʷ ʩʪʨʦʢʘ ʩʦʜʝʨʞʠʪ N 

ʮʝʣʳʭ ʯʠʩʝʣ (ʢʘʞʜʦʝ ʦʪ -105 ʜʦ 105). 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʨʘʙʦʪʳ ʧʨʦʛʨʘʤʤʳ ʜʦʣʞʝʥ ʙʳʪʴ ʩʬʦʨʤʠʨʦʚʘʥ ʚʳʭʦʜʥʦʡ 

ʬʘʡʣ, ʢʦʪʦʨʳʡ ʩʦʜʝʨʞʠʪ ʩʣʝʜʫʶʱʠʝ ʟʥʘʯʝʥʠʷ:  

1) ʤʘʢʩʠʤʘʣʴʥʳʡ ʥʝʯʝʪʥʳʡ ʵʣʝʤʝʥʪ; 

2) ʩʨʝʜʥʝʝ ʘʨʠʬʤʝʪʠʯʝʩʢʦʝ; 

3) ʩʧʠʩʦʢ ʯʝʪʥʳʭ ʵʣʝʤʝʥʪʦʚ. 

20 ɺʦ ʚʭʦʜʥʦʤ ʬʘʡʣʝ ʩʦʜʝʨʞʠʪʩʷ ʜʚʝ ʩʪʨʦʢʠ: ʧʝʨʚʘʷ ʩʦʜʝʨʞʠʪ ʦʜʥʦ ʮʝʣʦʝ 

ʯʠʩʣʦ N (ʢʦʣʠʯʝʩʪʚʦ ʯʠʩʝʣ ʚʦ ʚʪʦʨʦʡ ʩʪʨʦʢʝ), ʚʪʦʨʘʷ ʩʪʨʦʢʘ ʩʦʜʝʨʞʠʪ N 

ʚʝʱʝʩʪʚʝʥʥʳʭ ʯʠʩʝʣ (ʢʘʞʜʦʝ ʦʪ -105 ʜʦ 105). 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʨʘʙʦʪʳ ʧʨʦʛʨʘʤʤʳ ʜʦʣʞʝʥ ʙʳʪʴ ʩʬʦʨʤʠʨʦʚʘʥ ʚʳʭʦʜʥʦʡ 

ʬʘʡʣ, ʢʦʪʦʨʳʡ ʩʦʜʝʨʞʠʪ ʩʣʝʜʫʶʱʠʝ ʟʥʘʯʝʥʠʷ:  

1) ʤʘʢʩʠʤʘʣʴʥʳʡ ʦʪʨʠʮʘʪʝʣʴʥʳʡ ʵʣʝʤʝʥʪ (ʝʩʣʠ ʪʘʢʠʭ ʥʝʪ, ʪʦ ʚʳʚʝʩʪʠ No); 

2) ʤʠʥʠʤʘʣʴʥʳʡ ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʵʣʝʤʝʥʪ (ʝʩʣʠ ʪʘʢʠʭ ʥʝʪ, ʪʦ ʚʳʚʝʩʪʠ No); 

3) ʩʧʠʩʦʢ ʵʣʝʤʝʥʪʦʚ, ʧʨʝʚʳʰʘʶʱʠʭ ʧʦ ʤʦʜʫʣʶ 10000 (ʝʩʣʠ ʪʘʢʠʭ ʥʝʪ, ʪʦ 

ʚʳʚʝʩʪʠ No). 

21 ɺʦ ʚʭʦʜʥʦʤ ʬʘʡʣʝ ʩʦʜʝʨʞʠʪʩʷ ʜʚʝ ʩʪʨʦʢʠ: ʧʝʨʚʘʷ ʩʦʜʝʨʞʠʪ ʦʜʥʦ ʮʝʣʦʝ 

ʯʠʩʣʦ N (ʢʦʣʠʯʝʩʪʚʦ ʯʠʩʝʣ ʚʦ ʚʪʦʨʦʡ ʩʪʨʦʢʝ), ʚʪʦʨʘʷ ʩʪʨʦʢʘ ʩʦʜʝʨʞʠʪ N 

ʮʝʣʳʭ ʯʠʩʝʣ (ʢʘʞʜʦʝ ʦʪ -105 ʜʦ 105). 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʨʘʙʦʪʳ ʧʨʦʛʨʘʤʤʳ ʜʦʣʞʝʥ ʙʳʪʴ ʩʬʦʨʤʠʨʦʚʘʥ ʚʳʭʦʜʥʦʡ 

ʬʘʡʣ, ʢʦʪʦʨʳʡ ʩʦʜʝʨʞʠʪ ʩʣʝʜʫʶʱʠʝ ʟʥʘʯʝʥʠʷ:  

1) ʤʘʢʩʠʤʘʣʴʥʳʡ ʵʣʝʤʝʥʪ, ʢʨʘʪʥʳʡ 5 (ʝʩʣʠ ʪʘʢʠʭ ʥʝʪ, ʪʦ ʚʳʚʝʩʪʠ No); 

2) ʩʧʠʩʦʢ ʵʣʝʤʝʥʪʦʚ, ʙʦʣʴʰʠʭ, ʯʝʤ ʩʨʝʜʥʝʝ ʘʨʠʬʤʝʪʠʯʝʩʢʦʝ 

ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʯʠʩʝʣ; 

3) ʤʘʢʩʠʤʫʤ ʩʨʝʜʠ ʦʪʨʠʮʘʪʝʣʴʥʳʭ ʯʠʩʝʣ (ʝʩʣʠ ʪʘʢʠʭ ʥʝʪ, ʪʦ ʚʳʚʝʩʪʠ No). 
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22 ɺʦ ʚʭʦʜʥʦʤ ʬʘʡʣʝ ʩʦʜʝʨʞʠʪʩʷ ʜʚʝ ʩʪʨʦʢʠ: ʧʝʨʚʘʷ ʩʦʜʝʨʞʠʪ ʦʜʥʦ ʮʝʣʦʝ 

ʯʠʩʣʦ N (ʢʦʣʠʯʝʩʪʚʦ ʯʠʩʝʣ ʚʦ ʚʪʦʨʦʡ ʩʪʨʦʢʝ), ʚʪʦʨʘʷ ʩʪʨʦʢʘ ʩʦʜʝʨʞʠʪ N 

ʚʝʱʝʩʪʚʝʥʥʳʭ ʯʠʩʝʣ (ʢʘʞʜʦʝ ʦʪ -105 ʜʦ 105). 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʨʘʙʦʪʳ ʧʨʦʛʨʘʤʤʳ ʜʦʣʞʝʥ ʙʳʪʴ ʩʬʦʨʤʠʨʦʚʘʥ ʚʳʭʦʜʥʦʡ 

ʬʘʡʣ, ʢʦʪʦʨʳʡ ʩʦʜʝʨʞʠʪ ʩʣʝʜʫʶʱʠʝ ʟʥʘʯʝʥʠʷ:  

1) ʚʪʦʨʦʡ ʧʦ ʚʝʣʠʯʠʥʝ ʵʣʝʤʝʥʪ; 

2) ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʡ ʤʘʩʩʠʚ, ʚ ʢʦʪʦʨʦʤ ʚʩʝ ʵʣʝʤʝʥʪʳ, ʥʝ ʧʨʝʚʳʰʘʶʱʠʝ 

ʧʦ ʤʦʜʫʣʶ 5000, ʟʘʤʝʥʝʥʳ ʥʘ çxè; 

3) ʤʘʢʩʠʤʘʣʴʥʳʡ ʦʪʨʠʮʘʪʝʣʴʥʳʡ ʵʣʝʤʝʥʪ (ʝʩʣʠ ʪʘʢʠʭ ʥʝʪ, ʪʦ ʚʳʚʝʩʪʠ No). 

23 ɺʦ ʚʭʦʜʥʦʤ ʬʘʡʣʝ ʩʦʜʝʨʞʠʪʩʷ ʜʚʝ ʩʪʨʦʢʠ: ʧʝʨʚʘʷ ʩʦʜʝʨʞʠʪ ʦʜʥʦ ʮʝʣʦʝ 

ʯʠʩʣʦ N (ʢʦʣʠʯʝʩʪʚʦ ʯʠʩʝʣ ʚʦ ʚʪʦʨʦʡ ʩʪʨʦʢʝ), ʚʪʦʨʘʷ ʩʪʨʦʢʘ ʩʦʜʝʨʞʠʪ N 

ʮʝʣʳʭ ʯʠʩʝʣ (ʢʘʞʜʦʝ ʦʪ -105 ʜʦ 105). 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʨʘʙʦʪʳ ʧʨʦʛʨʘʤʤʳ ʜʦʣʞʝʥ ʙʳʪʴ ʩʬʦʨʤʠʨʦʚʘʥ ʚʳʭʦʜʥʦʡ 

ʬʘʡʣ, ʢʦʪʦʨʳʡ ʩʦʜʝʨʞʠʪ ʩʣʝʜʫʶʱʠʝ ʟʥʘʯʝʥʠʷ:  

1) ʤʠʥʠʤʘʣʴʥʳʡ ʵʣʝʤʝʥʪ ʢʨʘʪʥʳʡ 8 (ʝʩʣʠ ʪʘʢʠʭ ʥʝʪ, ʪʦ ʚʳʚʝʩʪʠ No); 

2) ʤʘʢʩʠʤʘʣʴʥʳʡ ʵʣʝʤʝʥʪ ʢʨʘʪʥʳʡ 12 (ʝʩʣʠ ʪʘʢʠʭ ʥʝʪ, ʪʦ ʚʳʚʝʩʪʠ No); 

3) ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʡ ʤʘʩʩʠʚ, ʚ ʢʦʪʦʨʦʤ ʚʩʝ ʵʣʝʤʝʥʪʳ, ʙʦʣʴʰʠʝ ʧʦ 

ʤʦʜʫʣʶ 15000, ʟʘʤʝʥʝʥʳ ʥʘ ç+è. 

24 ɺʦ ʚʭʦʜʥʦʤ ʬʘʡʣʝ ʩʦʜʝʨʞʠʪʩʷ ʜʚʝ ʩʪʨʦʢʠ: ʧʝʨʚʘʷ ʩʦʜʝʨʞʠʪ ʦʜʥʦ ʮʝʣʦʝ 

ʯʠʩʣʦ N (ʢʦʣʠʯʝʩʪʚʦ ʯʠʩʝʣ ʚʦ ʚʪʦʨʦʡ ʩʪʨʦʢʝ), ʚʪʦʨʘʷ ʩʪʨʦʢʘ ʩʦʜʝʨʞʠʪ N 

ʚʝʱʝʩʪʚʝʥʥʳʭ ʯʠʩʝʣ (ʢʘʞʜʦʝ ʦʪ -105 ʜʦ 105). 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʨʘʙʦʪʳ ʧʨʦʛʨʘʤʤʳ ʜʦʣʞʝʥ ʙʳʪʴ ʩʬʦʨʤʠʨʦʚʘʥ ʚʳʭʦʜʥʦʡ 

ʬʘʡʣ, ʢʦʪʦʨʳʡ ʩʦʜʝʨʞʠʪ ʩʣʝʜʫʶʱʠʝ ʟʥʘʯʝʥʠʷ:  

1) ʤʘʢʩʠʤʘʣʴʥʳʡ ʵʣʝʤʝʥʪ; 

2) ʩʧʠʩʦʢ ʵʣʝʤʝʥʪʦʚ, ʦʪʩʪʘʶʱʠʭ ʦʪ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʥʝ ʙʦʣʝʝ ʯʝʤ ʥʘ 1000 

(ʝʩʣʠ ʪʘʢʠʭ ʥʝʪ, ʪʦ ʚʳʚʝʩʪʠ No); 

3) ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʡ ʤʘʩʩʠʚ, ʚ ʢʦʪʦʨʦʤ ʚʩʝ ʵʣʝʤʝʥʪʳ, ʙʦʣʴʰʠʝ ʧʦ 

ʤʦʜʫʣʶ 5000, ʟʘʤʝʥʝʥʳ ʥʘ ç+è, ʘ ʤʝʥʴʰʠʝ ʥʘ ç-è. 

25 ɺʦ ʚʭʦʜʥʦʤ ʬʘʡʣʝ ʩʦʜʝʨʞʠʪʩʷ ʜʚʝ ʩʪʨʦʢʠ: ʧʝʨʚʘʷ ʩʦʜʝʨʞʠʪ ʦʜʥʦ ʮʝʣʦʝ 

ʯʠʩʣʦ N (ʢʦʣʠʯʝʩʪʚʦ ʯʠʩʝʣ ʚʦ ʚʪʦʨʦʡ ʩʪʨʦʢʝ), ʚʪʦʨʘʷ ʩʪʨʦʢʘ ʩʦʜʝʨʞʠʪ N 

ʮʝʣʳʭ ʯʠʩʝʣ (ʢʘʞʜʦʝ ʦʪ -105 ʜʦ 105). 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʨʘʙʦʪʳ ʧʨʦʛʨʘʤʤʳ ʜʦʣʞʝʥ ʙʳʪʴ ʩʬʦʨʤʠʨʦʚʘʥ ʚʳʭʦʜʥʦʡ 

ʬʘʡʣ, ʢʦʪʦʨʳʡ ʩʦʜʝʨʞʠʪ ʩʣʝʜʫʶʱʠʝ ʟʥʘʯʝʥʠʷ:  

1) ʤʘʢʩʠʤʘʣʴʥʳʡ ʵʣʝʤʝʥʪ, ʢʨʘʪʥʳʡ 10 (ʝʩʣʠ ʪʘʢʠʭ ʥʝʪ, ʪʦ ʚʳʚʝʩʪʠ No); 

2) ʤʠʥʠʤʘʣʴʥʳʡ ʵʣʝʤʝʥʪ, ʢʨʘʪʥʳʡ 100 (ʝʩʣʠ ʪʘʢʠʭ ʥʝʪ, ʪʦ ʚʳʚʝʩʪʠ No); 

3) ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʡ ʤʘʩʩʠʚ, ʚ ʢʦʪʦʨʦʤ ʚʩʝ ʯʝʪʥʳʝ ʵʣʝʤʝʥʪʳ, ʟʘʤʝʥʝʥʳ 

ʥʘ ɩ, ʘ ʥʝʯʝʪʥʳʝ ï ʥʘ ɟɩ. 
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26 ɺʦ ʚʭʦʜʥʦʤ ʬʘʡʣʝ ʩʦʜʝʨʞʠʪʩʷ ʜʚʝ ʩʪʨʦʢʠ: ʧʝʨʚʘʷ ʩʦʜʝʨʞʠʪ ʦʜʥʦ ʮʝʣʦʝ 

ʯʠʩʣʦ N (ʢʦʣʠʯʝʩʪʚʦ ʯʠʩʝʣ ʚʦ ʚʪʦʨʦʡ ʩʪʨʦʢʝ), ʚʪʦʨʘʷ ʩʪʨʦʢʘ ʩʦʜʝʨʞʠʪ N 

ʚʝʱʝʩʪʚʝʥʥʳʭ ʯʠʩʝʣ (ʢʘʞʜʦʝ ʦʪ -105 ʜʦ 105). 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʨʘʙʦʪʳ ʧʨʦʛʨʘʤʤʳ ʜʦʣʞʝʥ ʙʳʪʴ ʩʬʦʨʤʠʨʦʚʘʥ ʚʳʭʦʜʥʦʡ 

ʬʘʡʣ, ʢʦʪʦʨʳʡ ʩʦʜʝʨʞʠʪ ʩʣʝʜʫʶʱʠʝ ʟʥʘʯʝʥʠʷ:  

1) ʩʨʝʜʥʝʝ ʘʨʠʬʤʝʪʠʯʝʩʢʦʝ ʦʪʨʠʮʘʪʝʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ; 

2) ʩʨʝʜʥʝʝ ʘʨʠʬʤʝʪʠʯʝʩʢʦʝ ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ; 

3) ʩʧʠʩʦʢ ʵʣʝʤʝʥʪʦʚ, ʟʥʘʯʝʥʠʷ ʢʦʪʦʨʳʭ ʟʘʢʣʶʯʝʥʳ ʤʝʞʜʫ ʩʨʝʜʥʠʤʠ 

ʘʨʠʬʤʝʪʠʯʝʩʢʠʤʠ, ʨʘʩʩʯʠʪʘʥʥʳʤʠ ʚ ʟʘʜʘʥʠʷʭ 1) ʠ 2). 

27 ɺʦ ʚʭʦʜʥʦʤ ʬʘʡʣʝ ʩʦʜʝʨʞʠʪʩʷ ʜʚʝ ʩʪʨʦʢʠ: ʧʝʨʚʘʷ ʩʦʜʝʨʞʠʪ ʦʜʥʦ ʮʝʣʦʝ 

ʯʠʩʣʦ N (ʢʦʣʠʯʝʩʪʚʦ ʯʠʩʝʣ ʚʦ ʚʪʦʨʦʡ ʩʪʨʦʢʝ), ʚʪʦʨʘʷ ʩʪʨʦʢʘ ʩʦʜʝʨʞʠʪ N 

ʮʝʣʳʭ ʯʠʩʝʣ (ʢʘʞʜʦʝ ʦʪ -105 ʜʦ 105). 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʨʘʙʦʪʳ ʧʨʦʛʨʘʤʤʳ ʜʦʣʞʝʥ ʙʳʪʴ ʩʬʦʨʤʠʨʦʚʘʥ ʚʳʭʦʜʥʦʡ 

ʬʘʡʣ, ʢʦʪʦʨʳʡ ʩʦʜʝʨʞʠʪ ʩʣʝʜʫʶʱʠʝ ʟʥʘʯʝʥʠʷ:  

1) ʢʦʣʠʯʝʩʪʚʦ ʵʣʝʤʝʥʪʦʚ, ʢʨʘʪʥʳʭ 10; 

2) ʧʨʦʠʟʚʝʜʝʥʠʝ ʵʣʝʤʝʥʪʦʚ, ʢʨʘʪʥʳʭ 100; 

3) ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʡ ʤʘʩʩʠʚ, ʚ ʢʦʪʦʨʦʤ ʚʩʝ ʵʣʝʤʝʥʪʳ ʢʨʘʪʥʳʝ 5 

ʟʘʤʝʥʝʥʳ ʥʘ 5, ʦʩʪʘʣʴʥʳʝ ï ʥʘ x. 

28 ɺʦ ʚʭʦʜʥʦʤ ʬʘʡʣʝ ʩʦʜʝʨʞʠʪʩʷ ʜʚʝ ʩʪʨʦʢʠ: ʧʝʨʚʘʷ ʩʦʜʝʨʞʠʪ ʦʜʥʦ ʮʝʣʦʝ 

ʯʠʩʣʦ N (ʢʦʣʠʯʝʩʪʚʦ ʯʠʩʝʣ ʚʦ ʚʪʦʨʦʡ ʩʪʨʦʢʝ), ʚʪʦʨʘʷ ʩʪʨʦʢʘ ʩʦʜʝʨʞʠʪ N 

ʚʝʱʝʩʪʚʝʥʥʳʭ ʯʠʩʝʣ (ʢʘʞʜʦʝ ʦʪ -105 ʜʦ 105). 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʨʘʙʦʪʳ ʧʨʦʛʨʘʤʤʳ ʜʦʣʞʝʥ ʙʳʪʴ ʩʬʦʨʤʠʨʦʚʘʥ ʚʳʭʦʜʥʦʡ 

ʬʘʡʣ, ʢʦʪʦʨʳʡ ʩʦʜʝʨʞʠʪ ʩʣʝʜʫʶʱʠʝ ʟʥʘʯʝʥʠʷ:  

1) ʤʦʜʫʣʴ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʦʪʨʠʮʘʪʝʣʴʥʦʛʦ ʵʣʝʤʝʥʪʘ; 

2) ʤʠʥʠʤʘʣʴʥʳʡ ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʵʣʝʤʝʥʪ; 

3) ʩʧʠʩʦʢ ʵʣʝʤʝʥʪʦʚ, ʣʝʞʘʱʠʭ ʤʝʞʜʫ ʟʥʘʯʝʥʠʷʤʠ, ʥʘʡʜʝʥʥʳʤʠ ʚ 

ʟʘʜʘʥʠʷʭ 1) ʠ 2). 

29 ɺʦ ʚʭʦʜʥʦʤ ʬʘʡʣʝ ʩʦʜʝʨʞʠʪʩʷ ʜʚʝ ʩʪʨʦʢʠ: ʧʝʨʚʘʷ ʩʦʜʝʨʞʠʪ ʦʜʥʦ ʮʝʣʦʝ 

ʯʠʩʣʦ N (ʢʦʣʠʯʝʩʪʚʦ ʯʠʩʝʣ ʚʦ ʚʪʦʨʦʡ ʩʪʨʦʢʝ), ʚʪʦʨʘʷ ʩʪʨʦʢʘ ʩʦʜʝʨʞʠʪ N 

ʮʝʣʳʭ ʯʠʩʝʣ (ʢʘʞʜʦʝ ʦʪ -105 ʜʦ 105). 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʨʘʙʦʪʳ ʧʨʦʛʨʘʤʤʳ ʜʦʣʞʝʥ ʙʳʪʴ ʩʬʦʨʤʠʨʦʚʘʥ ʚʳʭʦʜʥʦʡ 

ʬʘʡʣ, ʢʦʪʦʨʳʡ ʩʦʜʝʨʞʠʪ ʩʣʝʜʫʶʱʠʝ ʟʥʘʯʝʥʠʷ:  

1) ʢʦʣʠʯʝʩʪʚʦ ʵʣʝʤʝʥʪʦʚ, ʙʦʣʴʰʠʭ 1000; 

2) ʤʠʥʠʤʘʣʴʥʳʡ ʵʣʝʤʝʥʪ, ʢʨʘʪʥʳʡ 7; 

3) ʩʧʠʩʦʢ ʵʣʝʤʝʥʪʦʚ, ʣʝʞʘʱʠʭ ʤʝʞʜʫ 0 ʠ 1000. 

30 ɺʦ ʚʭʦʜʥʦʤ ʬʘʡʣʝ ʩʦʜʝʨʞʠʪʩʷ ʜʚʝ ʩʪʨʦʢʠ: ʧʝʨʚʘʷ ʩʦʜʝʨʞʠʪ ʦʜʥʦ ʮʝʣʦʝ 

ʯʠʩʣʦ N (ʢʦʣʠʯʝʩʪʚʦ ʯʠʩʝʣ ʚʦ ʚʪʦʨʦʡ ʩʪʨʦʢʝ), ʚʪʦʨʘʷ ʩʪʨʦʢʘ ʩʦʜʝʨʞʠʪ N 

ʚʝʱʝʩʪʚʝʥʥʳʭ ʯʠʩʝʣ (ʢʘʞʜʦʝ ʦʪ -105 ʜʦ 105). 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʨʘʙʦʪʳ ʧʨʦʛʨʘʤʤʳ ʜʦʣʞʝʥ ʙʳʪʴ ʩʬʦʨʤʠʨʦʚʘʥ ʚʳʭʦʜʥʦʡ 

ʬʘʡʣ, ʢʦʪʦʨʳʡ ʩʦʜʝʨʞʠʪ ʩʣʝʜʫʶʱʠʝ ʟʥʘʯʝʥʠʷ:  

1) ʩʨʝʜʥʝʝ ʘʨʠʬʤʝʪʠʯʝʩʢʦʝ ʦʪʨʠʮʘʪʝʣʴʥʳʭ ʯʠʩʝʣ (ʝʩʣʠ ʪʘʢʠʭ ʥʝʪ, ʪʦ 0); 

2) ʤʠʥʠʤʘʣʴʥʦʝ ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʯʠʩʣʦ; 

3) ʩʧʠʩʦʢ ʵʣʝʤʝʥʪʦʚ, ʣʝʞʘʱʠʭ ʤʝʞʜʫ ʟʥʘʯʝʥʠʷʤʠ, ʥʘʡʜʝʥʥʳʤʠ ʚ ʟʘʜʘʯʘʭ 

1) ʠ 2). 
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31 ɺʦ ʚʭʦʜʥʦʤ ʬʘʡʣʝ ʩʦʜʝʨʞʠʪʩʷ ʜʚʝ ʩʪʨʦʢʠ: ʧʝʨʚʘʷ ʩʦʜʝʨʞʠʪ ʦʜʥʦ ʮʝʣʦʝ 

ʯʠʩʣʦ N (ʢʦʣʠʯʝʩʪʚʦ ʯʠʩʝʣ ʚʦ ʚʪʦʨʦʡ ʩʪʨʦʢʝ), ʚʪʦʨʘʷ ʩʪʨʦʢʘ ʩʦʜʝʨʞʠʪ N 

ʮʝʣʳʭ ʯʠʩʝʣ (ʢʘʞʜʦʝ ʦʪ -105 ʜʦ 105). 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʨʘʙʦʪʳ ʧʨʦʛʨʘʤʤʳ ʜʦʣʞʝʥ ʙʳʪʴ ʩʬʦʨʤʠʨʦʚʘʥ ʚʳʭʦʜʥʦʡ 

ʬʘʡʣ, ʢʦʪʦʨʳʡ ʩʦʜʝʨʞʠʪ ʩʣʝʜʫʶʱʠʝ ʟʥʘʯʝʥʠʷ:  

1) ʤʘʢʩʠʤʘʣʴʥʳʡ ʵʣʝʤʝʥʪ ʢʨʘʪʥʳʡ 10 (ʝʩʣʠ ʥʝʪ, ʪʦ 1000); 

2) ʤʠʥʠʤʘʣʴʥʳʡ ʵʣʝʤʝʥʪ ʢʨʘʪʥʳʡ 7 (ʝʩʣʠ ʥʝʪ, ʪʦ -1000); 

3) ʩʧʠʩʦʢ ʵʣʝʤʝʥʪʦʚ ʠʩʭʦʜʥʦʛʦ ʤʘʩʩʠʚʘ, ʣʝʞʘʱʠʭ ʤʝʞʜʫ ʟʥʘʯʝʥʠʷʤʠ, 

ʥʘʡʜʝʥʥʳʤʠ ʚ ʟʘʜʘʯʘʭ 1) ʠ 2). 

32 ɺʦ ʚʭʦʜʥʦʤ ʬʘʡʣʝ ʩʦʜʝʨʞʠʪʩʷ ʜʚʝ ʩʪʨʦʢʠ: ʧʝʨʚʘʷ ʩʦʜʝʨʞʠʪ ʦʜʥʦ ʮʝʣʦʝ 

ʯʠʩʣʦ N (ʢʦʣʠʯʝʩʪʚʦ ʯʠʩʝʣ ʚʦ ʚʪʦʨʦʡ ʩʪʨʦʢʝ), ʚʪʦʨʘʷ ʩʪʨʦʢʘ ʩʦʜʝʨʞʠʪ N 

ʚʝʱʝʩʪʚʝʥʥʳʭ ʯʠʩʝʣ (ʢʘʞʜʦʝ ʦʪ -105 ʜʦ 105). 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʨʘʙʦʪʳ ʧʨʦʛʨʘʤʤʳ ʜʦʣʞʝʥ ʙʳʪʴ ʩʬʦʨʤʠʨʦʚʘʥ ʚʳʭʦʜʥʦʡ 

ʬʘʡʣ, ʢʦʪʦʨʳʡ ʩʦʜʝʨʞʠʪ ʩʣʝʜʫʶʱʠʝ ʟʥʘʯʝʥʠʷ:  

1) ʤʘʢʩʠʤʘʣʴʥʳʡ ʦʪʨʠʮʘʪʝʣʴʥʳʡ ʵʣʝʤʝʥʪ, ʩʨʝʜʠ ʤʝʥʴʰʠʭ -1000 (ʝʩʣʠ 

ʪʘʢʠʭ ʥʝʪ, ʪʦ -1000); 

2) ʤʠʥʠʤʘʣʴʥʳʡ ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʵʣʝʤʝʥʪ, ʩʨʝʜʠ ʙʦʣʴʰʠʭ 1000 (ʝʩʣʠ 

ʪʘʢʠʭ ʥʝʪ, ʪʦ 1000); 

3) ʩʧʠʩʦʢ ʵʣʝʤʝʥʪʦʚ ʠʩʭʦʜʥʦʛʦ ʤʘʩʩʠʚʘ, ʣʝʞʘʱʠʭ ʤʝʞʜʫ ʟʥʘʯʝʥʠʷʤʠ, 

ʥʘʡʜʝʥʥʳʤʠ ʚ ʟʘʜʘʯʘʭ 1) ʠ 2). 

33 ɺʦ ʚʭʦʜʥʦʤ ʬʘʡʣʝ ʩʦʜʝʨʞʠʪʩʷ ʜʚʝ ʩʪʨʦʢʠ: ʧʝʨʚʘʷ ʩʦʜʝʨʞʠʪ ʦʜʥʦ ʮʝʣʦʝ 

ʯʠʩʣʦ N (ʢʦʣʠʯʝʩʪʚʦ ʯʠʩʝʣ ʚʦ ʚʪʦʨʦʡ ʩʪʨʦʢʝ), ʚʪʦʨʘʷ ʩʪʨʦʢʘ ʩʦʜʝʨʞʠʪ N 

ʮʝʣʳʭ ʯʠʩʝʣ (ʢʘʞʜʦʝ ʦʪ -105 ʜʦ 105). 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʨʘʙʦʪʳ ʧʨʦʛʨʘʤʤʳ ʜʦʣʞʝʥ ʙʳʪʴ ʩʬʦʨʤʠʨʦʚʘʥ ʚʳʭʦʜʥʦʡ 

ʬʘʡʣ, ʢʦʪʦʨʳʡ ʩʦʜʝʨʞʠʪ ʩʣʝʜʫʶʱʠʝ ʟʥʘʯʝʥʠʷ:  

1) ʤʘʢʩʠʤʘʣʴʥʳʡ ʯʝʪʥʳʡ ʵʣʝʤʝʥʪ; 

2) ʤʠʥʠʤʘʣʴʥʳʡ ʥʝʯʝʪʥʳʡ ʵʣʝʤʝʥʪ; 

3) ʩʧʠʩʦʢ ʵʣʝʤʝʥʪʦʚ ʠʩʭʦʜʥʦʛʦ ʤʘʩʩʠʚʘ, ʣʝʞʘʱʠʭ ʤʝʞʜʫ ʟʥʘʯʝʥʠʷʤʠ, 

ʥʘʡʜʝʥʥʳʤʠ ʚ ʟʘʜʘʯʘʭ 1) ʠ 2). 

34 ɺʦ ʚʭʦʜʥʦʤ ʬʘʡʣʝ ʩʦʜʝʨʞʠʪʩʷ ʜʚʝ ʩʪʨʦʢʠ: ʧʝʨʚʘʷ ʩʦʜʝʨʞʠʪ ʦʜʥʦ ʮʝʣʦʝ 

ʯʠʩʣʦ N (ʢʦʣʠʯʝʩʪʚʦ ʯʠʩʝʣ ʚʦ ʚʪʦʨʦʡ ʩʪʨʦʢʝ), ʚʪʦʨʘʷ ʩʪʨʦʢʘ ʩʦʜʝʨʞʠʪ N 

ʚʝʱʝʩʪʚʝʥʥʳʭ ʯʠʩʝʣ (ʢʘʞʜʦʝ ʦʪ -105 ʜʦ 105). 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʨʘʙʦʪʳ ʧʨʦʛʨʘʤʤʳ ʜʦʣʞʝʥ ʙʳʪʴ ʩʬʦʨʤʠʨʦʚʘʥ ʚʳʭʦʜʥʦʡ 

ʬʘʡʣ, ʢʦʪʦʨʳʡ ʩʦʜʝʨʞʠʪ ʩʣʝʜʫʶʱʠʝ ʟʥʘʯʝʥʠʷ:  

1) ʢʦʣʠʯʝʩʪʚʦ ʵʣʝʤʝʥʪʦʚ, ʙʦʣʴʰʠʭ 5000; 

2) ʢʦʣʠʯʝʩʪʚʦ ʵʣʝʤʝʥʪʦʚ, ʤʝʥʴʰʠʭ -3000; 

3) ʩʧʠʩʦʢ ʵʣʝʤʝʥʪʦʚ, ʥʝ ʧʨʝʚʳʰʘʶʱʠʭ ʧʦ ʤʦʜʫʣʶ 1000. 
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35 ɺʦ ʚʭʦʜʥʦʤ ʬʘʡʣʝ ʩʦʜʝʨʞʠʪʩʷ ʜʚʝ ʩʪʨʦʢʠ: ʧʝʨʚʘʷ ʩʦʜʝʨʞʠʪ ʦʜʥʦ ʮʝʣʦʝ 

ʯʠʩʣʦ N (ʢʦʣʠʯʝʩʪʚʦ ʯʠʩʝʣ ʚʦ ʚʪʦʨʦʡ ʩʪʨʦʢʝ), ʚʪʦʨʘʷ ʩʪʨʦʢʘ ʩʦʜʝʨʞʠʪ N 

ʮʝʣʳʭ ʯʠʩʝʣ (ʢʘʞʜʦʝ ʦʪ -105 ʜʦ 105). 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʨʘʙʦʪʳ ʧʨʦʛʨʘʤʤʳ ʜʦʣʞʝʥ ʙʳʪʴ ʩʬʦʨʤʠʨʦʚʘʥ ʚʳʭʦʜʥʦʡ 

ʬʘʡʣ, ʢʦʪʦʨʳʡ ʩʦʜʝʨʞʠʪ ʩʣʝʜʫʶʱʠʝ ʟʥʘʯʝʥʠʷ:  

1) ʩʨʝʜʥʝʝ ʘʨʠʬʤʝʪʠʯʝʩʢʦʝ ʦʪʨʠʮʘʪʝʣʴʥʳʭ ʯʠʩʝʣ; 

2) ʤʘʢʩʠʤʘʣʴʥʳʡ ʵʣʝʤʝʥʪ; 

3) ʩʧʠʩʦʢ ʵʣʝʤʝʥʪʦʚ, ʢʨʘʪʥʳʭ 50. 

36 ɺʦ ʚʭʦʜʥʦʤ ʬʘʡʣʝ ʩʦʜʝʨʞʠʪʩʷ ʜʚʝ ʩʪʨʦʢʠ: ʧʝʨʚʘʷ ʩʦʜʝʨʞʠʪ ʦʜʥʦ ʮʝʣʦʝ 

ʯʠʩʣʦ N (ʢʦʣʠʯʝʩʪʚʦ ʯʠʩʝʣ ʚʦ ʚʪʦʨʦʡ ʩʪʨʦʢʝ), ʚʪʦʨʘʷ ʩʪʨʦʢʘ ʩʦʜʝʨʞʠʪ N 

ʚʝʱʝʩʪʚʝʥʥʳʭ ʯʠʩʝʣ (ʢʘʞʜʦʝ ʦʪ -105 ʜʦ 105). 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʨʘʙʦʪʳ ʧʨʦʛʨʘʤʤʳ ʜʦʣʞʝʥ ʙʳʪʴ ʩʬʦʨʤʠʨʦʚʘʥ ʚʳʭʦʜʥʦʡ 

ʬʘʡʣ, ʢʦʪʦʨʳʡ ʩʦʜʝʨʞʠʪ ʩʣʝʜʫʶʱʠʝ ʟʥʘʯʝʥʠʷ:  

1) ʩʨʝʜʥʝʝ ʘʨʠʬʤʝʪʠʯʝʩʢʦʝ ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʯʠʩʝʣ (ʝʩʣʠ ʪʘʢʠʭ ʥʝʪ, ʪʦ 

10000); 

2) ʩʨʝʜʥʝʝ ʘʨʠʬʤʝʪʠʯʝʩʢʦʝ ʦʪʨʠʮʘʪʝʣʴʥʳʭ ʯʠʩʝʣ (ʝʩʣʠ ʪʘʢʠʭ ʥʝʪ, ʪʦ 0); 

3) ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʡ ʤʘʩʩʠʚ, ʚ ʢʦʪʦʨʦʤ ʚʩʝ ʵʣʝʤʝʥʪʳ, ʣʝʞʘʱʠʝ ʤʝʞʜʫ 

ʟʥʘʯʝʥʠʷʤʠ, ʧʦʣʫʯʝʥʥʳʤʠ ʚ ʟʘʜʘʯʘʭ 1) ʠ 2) ʟʘʤʝʥʝʥʳ ʥʘ x, ʦʩʪʘʣʴʥʳʝ ï ʥʘ 

y. 

37 ɺʦ ʚʭʦʜʥʦʤ ʬʘʡʣʝ ʩʦʜʝʨʞʠʪʩʷ ʜʚʝ ʩʪʨʦʢʠ: ʧʝʨʚʘʷ ʩʦʜʝʨʞʠʪ ʦʜʥʦ ʮʝʣʦʝ 

ʯʠʩʣʦ N (ʢʦʣʠʯʝʩʪʚʦ ʯʠʩʝʣ ʚʦ ʚʪʦʨʦʡ ʩʪʨʦʢʝ), ʚʪʦʨʘʷ ʩʪʨʦʢʘ ʩʦʜʝʨʞʠʪ N 

ʮʝʣʳʭ ʯʠʩʝʣ (ʢʘʞʜʦʝ ʦʪ -105 ʜʦ 105). 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʨʘʙʦʪʳ ʧʨʦʛʨʘʤʤʳ ʜʦʣʞʝʥ ʙʳʪʴ ʩʬʦʨʤʠʨʦʚʘʥ ʚʳʭʦʜʥʦʡ 

ʬʘʡʣ, ʢʦʪʦʨʳʡ ʩʦʜʝʨʞʠʪ ʩʣʝʜʫʶʱʠʝ ʟʥʘʯʝʥʠʷ:  

1) ʤʘʢʩʠʤʘʣʴʥʳʡ ʯʝʪʥʳʡ ʵʣʝʤʝʥʪ; 

2) ʤʠʥʠʤʘʣʴʥʳʡ ʵʣʝʤʝʥʪ ʢʨʘʪʥʳʡ 10; 

3) ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʡ ʤʘʩʩʠʚ, ʚ ʢʦʪʦʨʦʤ ʚʩʝ ʵʣʝʤʝʥʪʳ, ʢʨʘʪʥʳʝ 5 

ʟʘʤʝʥʝʥʳ ʥʘ 5, ʯʝʪʥʳʝ ï ʥʘ +, ʦʩʪʘʣʴʥʳʝ ï ʥʘ x. 

38 ɺʦ ʚʭʦʜʥʦʤ ʬʘʡʣʝ ʩʦʜʝʨʞʠʪʩʷ ʜʚʝ ʩʪʨʦʢʠ: ʧʝʨʚʘʷ ʩʦʜʝʨʞʠʪ ʦʜʥʦ ʮʝʣʦʝ 

ʯʠʩʣʦ N (ʢʦʣʠʯʝʩʪʚʦ ʯʠʩʝʣ ʚʦ ʚʪʦʨʦʡ ʩʪʨʦʢʝ), ʚʪʦʨʘʷ ʩʪʨʦʢʘ ʩʦʜʝʨʞʠʪ N 

ʚʝʱʝʩʪʚʝʥʥʳʭ ʯʠʩʝʣ (ʢʘʞʜʦʝ ʦʪ -105 ʜʦ 105). 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʨʘʙʦʪʳ ʧʨʦʛʨʘʤʤʳ ʜʦʣʞʝʥ ʙʳʪʴ ʩʬʦʨʤʠʨʦʚʘʥ ʚʳʭʦʜʥʦʡ 

ʬʘʡʣ, ʢʦʪʦʨʳʡ ʩʦʜʝʨʞʠʪ ʩʣʝʜʫʶʱʠʝ ʟʥʘʯʝʥʠʷ:  

1) ʤʘʢʩʠʤʘʣʴʥʳʡ ʵʣʝʤʝʥʪ; 

2) ʩʨʝʜʥʝʝ ʘʨʠʬʤʝʪʠʯʝʩʢʦʝ ʚʩʝʭ ʵʣʝʤʝʥʪʦʚ; 

3) ʩʧʠʩʦʢ ʵʣʝʤʝʥʪʦʚ, ʥʝ ʧʨʝʚʳʰʘʶʱʠʭ ʧʦ ʤʦʜʫʣʶ 1000. 
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39 ɺʦ ʚʭʦʜʥʦʤ ʬʘʡʣʝ ʩʦʜʝʨʞʠʪʩʷ ʜʚʝ ʩʪʨʦʢʠ: ʧʝʨʚʘʷ ʩʦʜʝʨʞʠʪ ʦʜʥʦ ʮʝʣʦʝ 

ʯʠʩʣʦ N (ʢʦʣʠʯʝʩʪʚʦ ʯʠʩʝʣ ʚʦ ʚʪʦʨʦʡ ʩʪʨʦʢʝ), ʚʪʦʨʘʷ ʩʪʨʦʢʘ ʩʦʜʝʨʞʠʪ N 

ʮʝʣʳʭ ʯʠʩʝʣ (ʢʘʞʜʦʝ ʦʪ -105 ʜʦ 105). 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʨʘʙʦʪʳ ʧʨʦʛʨʘʤʤʳ ʜʦʣʞʝʥ ʙʳʪʴ ʩʬʦʨʤʠʨʦʚʘʥ ʚʳʭʦʜʥʦʡ 

ʬʘʡʣ, ʢʦʪʦʨʳʡ ʩʦʜʝʨʞʠʪ ʩʣʝʜʫʶʱʠʝ ʟʥʘʯʝʥʠʷ:  

1) ʤʘʢʩʠʤʘʣʴʥʳʡ ʯʝʪʥʳʡ ʵʣʝʤʝʥʪ; 

2) ʤʠʥʠʤʘʣʴʥʳʡ ʥʝʯʝʪʥʳʡ ʵʣʝʤʝʥʪ; 

3) ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʡ ʤʘʩʩʠʚ, ʚ ʢʦʪʦʨʦʤ ʚʩʝ ʵʣʝʤʝʥʪʳ, ʢʨʘʪʥʳʝ 10 

ʟʘʤʝʥʝʥʳ ʥʘ 10, ʢʨʘʪʥʳʝ 3 ï ʥʘ 3, ʦʩʪʘʣʴʥʳʝ ï ʥʘ x. 

40 ɺʦ ʚʭʦʜʥʦʤ ʬʘʡʣʝ ʩʦʜʝʨʞʠʪʩʷ ʜʚʝ ʩʪʨʦʢʠ: ʧʝʨʚʘʷ ʩʦʜʝʨʞʠʪ ʦʜʥʦ ʮʝʣʦʝ 

ʯʠʩʣʦ N (ʢʦʣʠʯʝʩʪʚʦ ʯʠʩʝʣ ʚʦ ʚʪʦʨʦʡ ʩʪʨʦʢʝ), ʚʪʦʨʘʷ ʩʪʨʦʢʘ ʩʦʜʝʨʞʠʪ N 

ʚʝʱʝʩʪʚʝʥʥʳʭ ʯʠʩʝʣ (ʢʘʞʜʦʝ ʦʪ -105 ʜʦ 105). 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʨʘʙʦʪʳ ʧʨʦʛʨʘʤʤʳ ʜʦʣʞʝʥ ʙʳʪʴ ʩʬʦʨʤʠʨʦʚʘʥ ʚʳʭʦʜʥʦʡ 

ʬʘʡʣ, ʢʦʪʦʨʳʡ ʩʦʜʝʨʞʠʪ ʩʣʝʜʫʶʱʠʝ ʟʥʘʯʝʥʠʷ:  

1) ʤʘʢʩʠʤʘʣʴʥʳʡ ʵʣʝʤʝʥʪ, ʥʝ ʧʨʝʚʳʰʘʶʱʠʡ 1000 (ʝʩʣʠ ʥʝʪ, ʪʦ 1000); 

2) ʤʠʥʠʤʘʣʴʥʳʡ ʦʪʨʠʮʘʪʝʣʴʥʳʡ ʵʣʝʤʝʥʪ, ʙʦʣʴʰʠʡ -1000 (ʝʩʣʠ ʥʝʪ, ʪʦ 0); 

3) ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʡ ʤʘʩʩʠʚ, ʚ ʢʦʪʦʨʦʤ ʚʩʝ ʵʣʝʤʝʥʪʳ, ʣʝʞʘʱʠʝ ʤʝʞʜʫ 

ʟʥʘʯʝʥʠʷʤʠ, ʧʦʣʫʯʝʥʥʳʤʠ ʚ ʟʘʜʘʯʘʭ 1) ʠ 2) ʟʘʤʝʥʝʥʳ ʥʘ x, ʦʩʪʘʣʴʥʳʝ ï ʥʘ 

z. 

4.4. ʂʦʥʪʨʦʣʴʥʳʝ ʚʦʧʨʦʩʳ 

1. ɼʘʡʪʝ ʦʧʨʝʜʝʣʝʥʠʝ ʤʘʩʩʠʚʘ ʚ ʷʟʳʢʝ C#. 

2. ʋʢʘʞʠʪʝ ʩʪʨʦʢʠ, ʚ ʢʦʪʦʨʳʭ ʚʝʨʥʦ ʚʳʧʦʣʥʝʥʦ ʦʙʲʷʚʣʝʥʠʝ ʤʘʩʩʠʚʘ: 
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3. ɼʘʥ ʬʨʘʛʤʝʥʪ ʢʦʜʘ: 

 

ʂʘʢʦʝ ʟʥʘʯʝʥʠʝ ʩʦʜʝʨʞʠʪʩʷ ʚ ʧʝʨʝʤʝʥʥʦʡ res  ʧʦʩʣʝ ʚʳʧʦʣʥʝʥʠʷ ʬʨʘʛʤʝʥʪʘ? 

4. ʏʪʦ ʙʫʜʝʪ ʚʳʚʝʜʝʥʦ ʚ ʢʦʥʩʦʣʴ ʚ ʨʝʟʫʣʴʪʘʪʝ ʨʘʙʦʪʳ ʧʨʦʛʨʘʤʤʳ? 

 

5. ʇʦʷʩʥʠʪʝ, ʢʘʢ ʩʚʷʟʘʥʳ ʚʝʣʠʯʠʥʳ: ʢʦʣʠʯʝʩʪʚʦ ʵʣʝʤʝʥʪʦʚ ʚ ʤʘʩʩʠʚʝ, 

ʤʘʢʩʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʠʥʜʝʢʩʘʪʦʨʘ ʤʘʩʩʠʚʘ, ʤʠʥʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʠʥʜʝʢʩʘʪʦʨʘ 

ʤʘʩʩʠʚʘ. 

6. ʏʪʦ ʙʫʜʝʪ ʚʳʚʝʜʝʥʦ ʚ ʢʦʥʩʦʣʴ ʚ ʨʝʟʫʣʴʪʘʪʝ ʨʘʙʦʪʳ ʧʨʦʛʨʘʤʤʳ? 
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7. ʂʘʢʦʝ ʟʥʘʯʝʥʠʝ ʙʫʜʝʪ ʚʳʚʝʜʝʥʦ ʚ ʨʝʟʫʣʴʪʘʪʝ ʚʳʧʦʣʥʝʥʠʷ ʧʨʦʛʨʘʤʤʳ? 

 

8. ʏʪʦ ʙʫʜʝʪ ʚʳʚʝʜʝʥʦ ʚ ʨʝʟʫʣʴʪʘʪʝ ʚʳʧʦʣʥʝʥʠʷ ʧʨʦʛʨʘʤʤʳ? 

 

9. ʏʪʦ ʙʫʜʝʪ ʚʳʚʝʜʝʥʦ ʚ ʨʝʟʫʣʴʪʘʪʝ ʚʳʧʦʣʥʝʥʠʷ ʧʨʦʛʨʘʤʤʳ? 
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ʃɸɹʆʈɸʊʆʈʅɸʗ ʈɸɹʆʊɸ 5. ʄʅʆɻʆʄɽʈʅʓɽ ʄɸʉʉʀɺʓ 

5.1. ʎʝʣʴ ʠ ʩʦʜʝʨʞʘʥʠʝ 

ʎʝʣʴ ʣʘʙʦʨʘʪʦʨʥʦʡ ʨʘʙʦʪʳ: ʠʟʫʯʠʪʴ ʪʠʧʳ ʠ ʧʨʠʥʮʠʧʳ ʨʘʙʦʪʳ ʩ 

ʤʥʦʛʦʤʝʨʥʳʤʠ ʤʘʩʩʠʚʘʤʠ. 

ɿʘʜʘʯʠ ʣʘʙʦʨʘʪʦʨʥʦʡ ʨʘʙʦʪʳ: 

ï ʥʘʫʯʠʪʴʩʷ ʠʥʠʮʠʘʣʠʟʠʨʦʚʘʪʴ ʜʚʫʤʝʨʥʳʝ ʤʘʩʩʠʚʳ; 

ï ʥʘʫʯʠʪʴʩʷ ʨʝʘʣʠʟʦʚʳʚʘʪʴ ʧʨʦʩʪʝʡʰʠʝ ʘʣʛʦʨʠʪʤʳ ʥʘ ʤʥʦʛʦʤʝʨʥʳʭ 

ʤʘʩʩʠʚʘʭ; 

ï ʥʘʫʯʠʪʴʩʷ ʚʳʯʠʩʣʷʪʴ ʧʨʦʩʪʝʡʰʠʝ ʘʛʨʝʛʠʨʦʚʘʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʥʘ 

ʤʥʦʛʦʤʝʨʥʳʭ ʤʘʩʩʠʚʘʭ. 

5.2. ʊʝʦʨʝʪʠʯʝʩʢʦʝ ʦʙʦʩʥʦʚʘʥʠʝ 

ʆʙʳʯʥʳʝ ʤʘʩʩʠʚʳ (ʦʜʥʦʤʝʨʥʳʝ) ʠʥʜʝʢʩʠʨʫʶʪʩʷ ʦʜʥʠʤ ʯʠʩʣʦʤ. 

ʄʥʦʛʦʤʝʨʥʳʝ ʤʘʩʩʠʚʳ ʠʥʜʝʢʩʠʨʫʶʪʩʷ ʥʝʩʢʦʣʴʢʠʤʠ ʠʥʜʝʢʩʘʪʦʨʘʤʠ. ʆʯʝʚʠʜʥʦ, 

ʯʪʦ ʜʚʫʤʝʨʥʳʡ ʤʘʩʩʠʚ ʤʦʞʥʦ ʦʪʦʞʜʝʩʪʚʣʷʪʴ ʩ ʤʘʪʨʠʮʝʡ, ʪʨʝʭʤʝʨʥʳʡ ï ʩ ʢʫʙʦʤ. 

ʇʨʠʥʮʠʧʳ ʦʙʲʷʚʣʝʥʠʷ, ʠʥʠʮʠʘʣʠʟʘʮʠʠ ʠ ʦʙʨʘʱʝʥʠʷ ʢ ʵʣʝʤʝʥʪʘʤ ʦʩʪʘʶʪʩʷ 

ʪʝʤʠ ʞʝ, ʯʪʦ ʠ ʜʣʷ ʦʜʥʦʤʝʨʥʳʭ ʤʘʩʩʠʚʦʚ: 
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ʂʘʢ ʠ ʚ ʩʣʫʯʘʝ ʦʜʥʦʤʝʨʥʳʭ ʤʘʩʩʠʚʦʚ, ʜʣʷ ʨʘʙʦʪʳ ʩ ʤʥʦʛʦʤʝʨʥʳʤʠ 

ʧʨʠʤʝʥʷʶʪʩʷ ʮʠʢʣʳ. 

5.3. ʄʝʪʦʜʠʢʘ ʠ ʧʦʨʷʜʦʢ ʚʳʧʦʣʥʝʥʠʷ ʨʘʙʦʪʳ 

5.3.1. ʋʯʝʙʥʘʷ ʟʘʜʘʯʘ 

ʋʩʣʦʚʠʝ. ɼʘʥʘ ʠʩʭʦʜʥʘʷ ʤʘʪʨʠʮʘ ʨʘʟʤʝʨʦʤ NM³  ʠʟ ʮʝʣʳʭ ʯʠʩʝʣ, 

ʧʨʠʥʘʜʣʝʞʘʱʠʭ ʦʪʨʝʟʢʫ [-103, 103]. ɺ ʚʳʭʦʜʥʦʡ ʬʘʡʣ ʥʝʦʙʭʦʜʠʤʦ ʚʳʚʝʩʪʠ 

ʩʣʝʜʫʶʱʠʝ ʟʥʘʯʝʥʠʷ: 

1) ʠʩʭʦʜʥʫʶ ʤʘʪʨʠʮʫ; 

2) ʤʘʢʩʠʤʘʣʴʥʳʡ ʵʣʝʤʝʥʪ ʜʣʷ ʢʘʞʜʦʡ ʩʪʨʦʢʠ; 

3) ʩʨʝʜʥʝʝ ʘʨʠʬʤʝʪʠʯʝʩʢʦʝ ʤʘʪʨʠʮʳ ʠ ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʫʶ ʤʘʪʨʠʮʫ, ʚ 

ʢʦʪʦʨʦʡ ʚʩʝ ʵʣʝʤʝʥʪʳ, ʙʦʣʴʰʠʝ ʩʨʝʜʥʝʛʦ ʘʨʠʬʤʝʪʠʯʝʩʢʦʛʦ ɻ ʣʝʤʝʥʪʦʚ, ʟʘʤʝʥʝʥʳ ʥʘ 

+, ʦʩʪʘʣʴʥʳʝ ʥʘ - . 

ʈʝʰʝʥʠʝ. ʇʦ ʘʥʘʣʦʛʠʠ ʩ ʦʜʥʦʤʝʨʥʳʤʠ ʤʘʩʩʠʚʘʤʠ ʧʝʨʝʜ ʚʳʧʦʣʥʝʥʠʝʤ 

ʦʩʥʦʚʥʦʛʦ ʟʘʜʘʥʠʷ ʥʝʦʙʭʦʜʠʤʦ ʥʘʧʠʩʘʪʴ ʧʨʦʛʨʘʤʤʫ, ʢʦʪʦʨʘʷ ʙʫʜʝʪ ʛʝʥʝʨʠʨʦʚʘʪʴ 

ʚʭʦʜʥʳʝ ʬʘʡʣʳ ʜʣʷ ʟʘʜʘʯʠ. ɼʘʥʥʘʷ ʧʨʦʛʨʘʤʤʘ-ʛʝʥʝʨʘʪʦʨ ʜʦʣʞʥʘ ʛʝʥʝʨʠʨʦʚʘʪʴ 

ʤʘʪʨʠʮʳ ʨʘʟʣʠʯʥʦʛʦ ʨʘʟʤʝʨʘ ʠ ʪʠʧʘ (ʜʘʥʥʳʡ ʧʫʥʢʪ ʨʝʘʣʠʟʫʡʪʝ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʧʦ 

ʘʥʘʣʦʛʠʠ ʩ ʨʘʩʩʤʦʪʨʝʥʥʦʡ ʨʝʘʣʠʟʘʮʠʝʡ ʛʝʥʝʨʘʪʦʨʘ). ʅʘ ʨʠʩʫʥʢʝ 5.1 ʧʨʝʜʩʪʘʚʣʝʥʦ 

ʦʢʥʦ ʧʨʦʛʨʘʤʤʳ-ʛʝʥʝʨʘʪʦʨʘ, ʘ ʥʘ ʨʠʩʫʥʢʝ 5.2 ʧʨʝʜʩʪʘʚʣʝʥʳ ʧʨʠʤʝʨʳ ʚʭʦʜʥʳʭ 

ʬʘʡʣʦʚ, ʧʦʣʫʯʝʥʥʳʭ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʨʘʟʨʘʙʦʪʘʥʥʦʛʦ ʛʝʥʝʨʘʪʦʨʘ. 

 

ʈʠʩʫʥʦʢ 5.1 ï ɺʦʟʤʦʞʥʳʡ ʠʥʪʝʨʬʝʡʩ ʧʨʦʛʨʘʤʤʳ-ʛʝʥʝʨʘʪʦʨʘ 

 



 76 

       
ʈʠʩʫʥʦʢ 5.2 ï ʀʩʭʦʜʥʳʝ ʬʘʡʣʳ, ʧʦʣʫʯʝʥʥʳʝ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʧʨʦʛʨʘʤʤʳ-ʛʝʥʝʨʘʪʦʨʘ 

 

ʇʦʩʣʝ ʨʘʟʨʘʙʦʪʢʠ ʧʨʦʛʨʘʤʤʳ-ʛʝʥʝʨʘʪʦʨʘ ʤʦʞʥʦ ʨʝʰʠʪʴ ʫʯʝʙʥʫʶ ʟʘʜʘʯʫ ʠ 

ʧʨʦʪʝʩʪʠʨʦʚʘʪʴ ʝʝ ʥʘ ʨʘʟʣʠʯʥʳʭ ʥʘʙʦʨʘʭ ʜʘʥʥʳʭ. ʀʩʭʦʜʥʳʡ ʢʦʜ ʧʦʢʘʟʘʥ ʥʘ 

ʨʠʩʫʥʢʝ 5.3. 
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ʈʠʩʫʥʦʢ 5.3 ï ʀʩʭʦʜʥʳʡ ʢʦʜ ʨʝʰʝʥʠʷ ʫʯʝʙʥʦʡ ʟʘʜʘʯʠ 

 

ɺʭʦʜʥʦʡ ʠ ʚʳʭʦʜʥʦʡ ʬʘʡʣ ʧʦʢʘʟʘʥʳ ʥʘ ʨʠʩʫʥʢʝ 5.4. 
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ʘ) ʙ) 

ʈʠʩʫʥʦʢ 5.4 ï ʌʘʡʣʳ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʧʨʦʛʨʘʤʤʦʡ ʚ ʢʘʯʝʩʪʚʝ ʠʩʪʦʯʥʠʢʦʚ ʚʚʦʜʘ-

ʚʳʚʦʜʘ: ʘ) ʚʭʦʜʥʦʡ ʬʘʡʣ; ʙ) ʚʳʭʦʜʥʦʡ ʬʘʡʣ 

 

5.3.2. ʀʥʜʠʚʠʜʫʘʣʴʥʦʝ ʟʘʜʘʥʠʝ 

ɼʣʷ ʠʥʠʮʠʘʣʠʟʘʮʠʠ ʠʩʭʦʜʥʦʡ ʤʘʪʨʠʮʳ ʥʝʦʙʭʦʜʠʤʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʛʝʥʝʨʘʪʦʨ 

ʩʣʫʯʘʡʥʳʭ ʯʠʩʝʣ. ʉʣʝʜʫʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʦʛʨʘʥʠʯʝʥʠʝ ʥʘ ʛʝʥʝʨʠʨʫʝʤʳʝ ʯʠʩʣʘ, 

ʥʘʧʨʠʤʝʨ, ʦʛʨʘʥʠʯʠʪʴ ʟʥʘʯʝʥʠʷ ʩʣʫʯʘʡʥʦ ʛʝʥʝʨʠʨʫʝʤʳʭ ʯʠʩʝʣ ʚʝʣʠʯʠʥʦʡ 100, 10 ʠ 

ʪ.ʜ. (ʦʛʨʘʥʠʯʝʥʠʝ ʦʧʨʝʜʝʣʝʥʦ ʚ ʫʩʣʦʚʠʠ), ʯʪʦʙʳ ʚʳʚʦʜ ʧʨʦʛʨʘʤʤʳ ʙʳʣ ʙʦʣʝʝ 

ʯʠʪʘʙʝʣʴʥʳʤ. ɸʣʛʦʨʠʪʤ ʨʝʰʝʥʠʷ ʜʦʣʞʝʥ ʨʘʙʦʪʘʪʴ ʜʣʷ ʤʘʩʩʠʚʦʚ ʣʶʙʦʡ ʚʝʣʠʯʠʥʳ, 

ʧʦʵʪʦʤʫ ʨʘʟʤʝʨ ʠʩʭʦʜʥʦʛʦ ʤʘʩʩʠʚʘ ʩʯʠʪʳʚʘʝʪʩʷ ʠʟ ʬʘʡʣʘ. 
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ɺʘʨʠʘʥʪ ɿʘʜʘʥʠʝ 

1 ɼʘʥʘ ʠʩʭʦʜʥʘʷ ʤʘʪʨʠʮʘ NM³ ʮʝʣʳʭ ʯʠʩʝʣ, ʧʨʠʥʘʜʣʝʞʘʱʠʭ ʦʪʨʝʟʢʫ  

[-103, 103]. ɺ ʚʳʭʦʜʥʦʡ ʬʘʡʣ ʥʝʦʙʭʦʜʠʤʦ ʚʳʚʝʩʪʠ ʩʣʝʜʫʶʱʠʝ ʟʥʘʯʝʥʠʷ: 

1) ʠʩʭʦʜʥʫʶ ʤʘʪʨʠʮʫ; 

2) ʩʨʝʜʥʝʝ ʘʨʠʬʤʝʪʠʯʝʩʢʦʝ ʜʣʷ ʢʘʞʜʦʡ ʩʪʨʦʢʠ; 

3) ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʫʶ ʤʘʪʨʠʮʫ, ʚ ʢʦʪʦʨʦʡ ʚʩʝ ʯʝʪʥʳʝ ʵʣʝʤʝʥʪʳ ʟʘʤʝʥʝʥʳ 

ʥʘ 2, ʘ ʥʝʯʝʪʥʳʝ ʥʘ 1. 

2 ɼʘʥʘ ʠʩʭʦʜʥʘʷ ʤʘʪʨʠʮʘ NM³ ʮʝʣʳʭ ʯʠʩʝʣ, ʧʨʠʥʘʜʣʝʞʘʱʠʭ ʦʪʨʝʟʢʫ  

[-103, 103]. ɺ ʚʳʭʦʜʥʦʡ ʬʘʡʣ ʥʝʦʙʭʦʜʠʤʦ ʚʳʚʝʩʪʠ ʩʣʝʜʫʶʱʠʝ ʟʥʘʯʝʥʠʷ: 

1) ʠʩʭʦʜʥʫʶ ʤʘʪʨʠʮʫ; 

2) ʚʳʚʝʩʪʠ ʤʠʥʠʤʘʣʴʥʳʡ ʵʣʝʤʝʥʪ ʜʣʷ ʢʘʞʜʦʡ ʩʪʨʦʢʠ; 

3) ʩʨʝʜʥʝʝ ʘʨʠʬʤʝʪʠʯʝʩʢʦʝ (sp) ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ ʠ 

ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʫʶ ʤʘʪʨʠʮʫ, ʚ ʢʦʪʦʨʦʡ ʚʩʝ ʵʣʝʤʝʥʪʳ, ʤʝʥʴʰʠʝ sp 

ʟʘʤʝʥʝʥʳ ʥʘ x, ʘ ʦʩʪʘʣʴʥʳʝ ï ʥʘ y. 

3 ɼʘʥʘ ʠʩʭʦʜʥʘʷ ʤʘʪʨʠʮʘ NM³ ʮʝʣʳʭ ʯʠʩʝʣ, ʧʨʠʥʘʜʣʝʞʘʱʠʭ ʦʪʨʝʟʢʫ  

[-103, 103]. ɺ ʚʳʭʦʜʥʦʡ ʬʘʡʣ ʥʝʦʙʭʦʜʠʤʦ ʚʳʚʝʩʪʠ ʩʣʝʜʫʶʱʠʝ ʟʥʘʯʝʥʠʷ: 

1) ʠʩʭʦʜʥʫʶ ʤʘʪʨʠʮʫ; 

2) ʚʳʚʝʩʪʠ ʤʠʥʠʤʘʣʴʥʳʡ ʵʣʝʤʝʥʪ ʜʣʷ ʢʘʞʜʦʛʦ ʩʪʦʣʙʮʘ; 

3) ʩʨʝʜʥʝʝ ʘʨʠʬʤʝʪʠʯʝʩʢʦʝ (sp) ʯʝʪʥʳʭ ʵʣʝʤʝʥʪʦʚ ʠ ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʫʶ 

ʤʘʪʨʠʮʫ, ʚ ʢʦʪʦʨʦʡ ʚʩʝ ʵʣʝʤʝʥʪʳ, ʤʝʥʴʰʠʝ sp ʟʘʤʝʥʝʥʳ ʥʘ x, ʘ ʥʝʯʝʪʥʳʝ 

ʥʘ y. 

4 ɼʘʥʘ ʠʩʭʦʜʥʘʷ ʤʘʪʨʠʮʘ NM³ ʮʝʣʳʭ ʯʠʩʝʣ, ʧʨʠʥʘʜʣʝʞʘʱʠʭ ʦʪʨʝʟʢʫ  

[-103, 103]. ɺ ʚʳʭʦʜʥʦʡ ʬʘʡʣ ʥʝʦʙʭʦʜʠʤʦ ʚʳʚʝʩʪʠ ʩʣʝʜʫʶʱʠʝ ʟʥʘʯʝʥʠʷ: 

1) ʠʩʭʦʜʥʫʶ ʤʘʪʨʠʮʫ; 

2) ʚʳʚʝʩʪʠ ʩʨʝʜʥʝʝ ʘʨʠʬʤʝʪʠʯʝʩʢʦʝ ʜʣʷ ʢʘʞʜʦʛʦ ʩʪʦʣʙʮʘ; 

3) ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʫʶ ʤʘʪʨʠʮʫ, ʚ ʢʦʪʦʨʦʡ ʚʩʝ ʵʣʝʤʝʥʪʳ, ʤʝʥʴʰʠʝ ʯʝʤ 

ʩʨʝʜʥʝʝ ʘʨʠʬʤʝʪʠʯʝʩʢʦʝ ʜʣʷ ʜʘʥʥʦʛʦ ʩʪʦʣʙʮʘ ʟʘʤʝʥʝʥʳ ʥʘ x, ʘ 

ʦʩʪʘʚʰʠʝʩʷ ʥʘ y. 

5 ɼʘʥʘ ʠʩʭʦʜʥʘʷ ʤʘʪʨʠʮʘ NM³ ʮʝʣʳʭ ʯʠʩʝʣ, ʧʨʠʥʘʜʣʝʞʘʱʠʭ ʦʪʨʝʟʢʫ  

[-103, 103]. ɺ ʚʳʭʦʜʥʦʡ ʬʘʡʣ ʥʝʦʙʭʦʜʠʤʦ ʚʳʚʝʩʪʠ ʩʣʝʜʫʶʱʠʝ ʟʥʘʯʝʥʠʷ: 

1) ʠʩʭʦʜʥʫʶ ʤʘʪʨʠʮʫ; 

2) ʚʳʚʝʩʪʠ ʩʨʝʜʥʝʝ ʘʨʠʬʤʝʪʠʯʝʩʢʦʝ ʯʝʪʥʳʭ ʵʣʝʤʝʥʪʦʚ ʜʣʷ ʢʘʞʜʦʛʦ 

ʩʪʦʣʙʮʘ; 

3) ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʫʶ ʤʘʪʨʠʮʫ, ʚ ʢʦʪʦʨʦʡ ʚʩʝ ʵʣʝʤʝʥʪʳ, ʤʝʥʴʰʠʝ ʯʝʤ 

ʩʨʝʜʥʝʝ ʘʨʠʬʤʝʪʠʯʝʩʢʦʝ ʯʝʪʥʳʭ ʵʣʝʤʝʥʪʦʚ ʜʣʷ ʜʘʥʥʦʛʦ ʩʪʦʣʙʮʘ 

ʟʘʤʝʥʝʥʳ ʥʘ q, ʘ ʦʩʪʘʚʰʠʝʩʷ ʥʘ z. 

6 ɼʘʥʘ ʠʩʭʦʜʥʘʷ ʤʘʪʨʠʮʘ NM³ ʮʝʣʳʭ ʯʠʩʝʣ, ʧʨʠʥʘʜʣʝʞʘʱʠʭ ʦʪʨʝʟʢʫ  

[-103, 103]. ɺ ʚʳʭʦʜʥʦʡ ʬʘʡʣ ʥʝʦʙʭʦʜʠʤʦ ʚʳʚʝʩʪʠ ʩʣʝʜʫʶʱʠʝ ʟʥʘʯʝʥʠʷ: 

1) ʠʩʭʦʜʥʫʶ ʤʘʪʨʠʮʫ; 

2) ʚʳʚʝʩʪʠ ʦʪʨʠʮʘʪʝʣʴʥʳʡ ʤʘʢʩʠʤʫʤ ʜʣʷ ʢʘʞʜʦʛʦ ʩʪʦʣʙʮʘ; 

3) ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʫʶ ʤʘʪʨʠʮʫ, ʚ ʢʦʪʦʨʦʡ ʚʩʝ ʵʣʝʤʝʥʪʳ ʢʨʘʪʥʳʝ 2, 

ʟʘʤʝʥʝʥʳ ʥʘ 2, ʢʨʘʪʥʳʝ 3 ï ʥʘ 3, ʦʩʪʘʣʴʥʳʝ ï ʥʘ 0. 
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7 ɼʘʥʘ ʠʩʭʦʜʥʘʷ ʤʘʪʨʠʮʘ NM³ ʮʝʣʳʭ ʯʠʩʝʣ, ʧʨʠʥʘʜʣʝʞʘʱʠʭ ʦʪʨʝʟʢʫ  

[-103, 103]. ɺ ʚʳʭʦʜʥʦʡ ʬʘʡʣ ʥʝʦʙʭʦʜʠʤʦ ʚʳʚʝʩʪʠ ʩʣʝʜʫʶʱʠʝ ʟʥʘʯʝʥʠʷ: 

1) ʠʩʭʦʜʥʫʶ ʤʘʪʨʠʮʫ; 

2) ʩʫʤʤʫ ʵʣʝʤʝʥʪʦʚ ʧʦ ʢʘʞʜʦʡ ʩʪʨʦʢʝ; 

3) ʩʨʝʜʥʝʝ ʘʨʠʬʤʝʪʠʯʝʩʢʦʝ ʵʣʝʤʝʥʪʦʚ ʧʦ ʢʘʞʜʦʤʫ ʩʪʦʣʙʮʫ. 

8 ɼʘʥʘ ʠʩʭʦʜʥʘʷ ʤʘʪʨʠʮʘ NM³ ʮʝʣʳʭ ʯʠʩʝʣ, ʧʨʠʥʘʜʣʝʞʘʱʠʭ ʦʪʨʝʟʢʫ  

[-103, 103]. ɺ ʚʳʭʦʜʥʦʡ ʬʘʡʣ ʥʝʦʙʭʦʜʠʤʦ ʚʳʚʝʩʪʠ ʩʣʝʜʫʶʱʠʝ ʟʥʘʯʝʥʠʷ: 

1) ʠʩʭʦʜʥʫʶ ʤʘʪʨʠʮʫ; 

2) ʤʘʢʩʠʤʘʣʴʥʳʡ ʠ ʤʠʥʠʤʘʣʴʥʳʡ ʵʣʝʤʝʥʪʳ ʤʘʪʨʠʮʳ; 

3) ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʫʶ ʤʘʪʨʠʮʫ, ʚ ʢʦʪʦʨʦʡ ʚʩʝ ʵʣʝʤʝʥʪʳ, ʤʝʥʴʰʠʝ ʯʝʤ 

100 ʟʘʤʝʥʝʥʳ ʥʘ -, ʘ ʦʩʪʘʚʰʠʝʩʷ ʥʘ +. 

9 ɼʘʥʘ ʠʩʭʦʜʥʘʷ ʤʘʪʨʠʮʘ NM³ ʮʝʣʳʭ ʯʠʩʝʣ, ʧʨʠʥʘʜʣʝʞʘʱʠʭ ʦʪʨʝʟʢʫ  

[-103, 103]. ɺ ʚʳʭʦʜʥʦʡ ʬʘʡʣ ʥʝʦʙʭʦʜʠʤʦ ʚʳʚʝʩʪʠ ʩʣʝʜʫʶʱʠʝ ʟʥʘʯʝʥʠʷ: 

1) ʠʩʭʦʜʥʫʶ ʤʘʪʨʠʮʫ; 

2) ʚʳʚʝʩʪʠ ʩʨʝʜʥʝʝ ʘʨʠʬʤʝʪʠʯʝʩʢʦʝ ʯʝʪʥʳʭ ʵʣʝʤʝʥʪʦʚ ʜʣʷ ʢʘʞʜʦʡ ʩʪʨʦʢʠ; 

3) ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʫʶ ʤʘʪʨʠʮʫ, ʚ ʢʦʪʦʨʦʡ ʚʩʝ ʵʣʝʤʝʥʪʳ, ʤʝʥʴʰʠʝ ʯʝʤ 

ʩʨʝʜʥʝʝ ʘʨʠʬʤʝʪʠʯʝʩʢʦʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʩʪʨʦʢʠ ʟʘʤʝʥʝʥʳ ʥʘ q, ʘ 

ʦʩʪʘʚʰʠʝʩʷ ʥʘ z. 

10 ɼʘʥʘ ʠʩʭʦʜʥʘʷ ʤʘʪʨʠʮʘ NM³ ʮʝʣʳʭ ʯʠʩʝʣ, ʧʨʠʥʘʜʣʝʞʘʱʠʭ ʦʪʨʝʟʢʫ  

[-103, 103]. ɺ ʚʳʭʦʜʥʦʡ ʬʘʡʣ ʥʝʦʙʭʦʜʠʤʦ ʚʳʚʝʩʪʠ ʩʣʝʜʫʶʱʠʝ ʟʥʘʯʝʥʠʷ: 

1) ʠʩʭʦʜʥʫʶ ʤʘʪʨʠʮʫ; 

2) ʚʳʚʝʩʪʠ ʩʨʝʜʥʝʝ ʘʨʠʬʤʝʪʠʯʝʩʢʦʝ ʜʣʷ ʢʘʞʜʦʛʦ ʩʪʦʣʙʮʘ; 

3) ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʫʶ ʤʘʪʨʠʮʫ, ʚ ʢʦʪʦʨʦʡ ʚʩʝ ʵʣʝʤʝʥʪʳ, ʤʝʥʴʰʠʝ ʯʝʤ 

ʩʨʝʜʥʝʝ ʘʨʠʬʤʝʪʠʯʝʩʢʦʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʩʪʦʣʙʮʘ ʟʘʤʝʥʝʥʳ ʥʘ x, ʘ 

ʦʩʪʘʚʰʠʝʩʷ ʥʘ y. 

11 ɼʘʥʘ ʠʩʭʦʜʥʘʷ ʤʘʪʨʠʮʘ NM³ ʮʝʣʳʭ ʯʠʩʝʣ, ʧʨʠʥʘʜʣʝʞʘʱʠʭ ʦʪʨʝʟʢʫ  

[-103, 103]. ɺ ʚʳʭʦʜʥʦʡ ʬʘʡʣ ʥʝʦʙʭʦʜʠʤʦ ʚʳʚʝʩʪʠ ʩʣʝʜʫʶʱʠʝ ʟʥʘʯʝʥʠʷ: 

1) ʠʩʭʦʜʥʫʶ ʤʘʪʨʠʮʫ; 

2) ʤʘʢʩʠʤʘʣʴʥʳʡ ʵʣʝʤʝʥʪ ʜʣʷ ʢʘʞʜʦʛʦ ʩʪʦʣʙʮʘ; 

3) ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʫʶ ʤʘʪʨʠʮʫ, ʚ ʢʦʪʦʨʦʡ ʚʩʝ ʵʣʝʤʝʥʪʳ, ʤʝʥʴʰʠʝ ʧʦ 

ʤʦʜʫʣʶ 500 ʟʘʤʝʥʝʥʳ ʥʘ m, ʘ ʦʩʪʘʚʰʠʝʩʷ ʥʘ g. 

12 ɼʘʥʘ ʠʩʭʦʜʥʘʷ ʤʘʪʨʠʮʘ NM³ ʮʝʣʳʭ ʯʠʩʝʣ, ʧʨʠʥʘʜʣʝʞʘʱʠʭ ʦʪʨʝʟʢʫ  

[-103, 103]. ɺ ʚʳʭʦʜʥʦʡ ʬʘʡʣ ʥʝʦʙʭʦʜʠʤʦ ʚʳʚʝʩʪʠ ʩʣʝʜʫʶʱʠʝ ʟʥʘʯʝʥʠʷ: 

1) ʠʩʭʦʜʥʫʶ ʤʘʪʨʠʮʫ; 

2) ʩʨʝʜʥʝʝ ʘʨʠʬʤʝʪʠʯʝʩʢʦʝ ʚʩʝʭ ʦʪʨʠʮʘʪʝʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ; 

3) ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʫʶ ʤʘʪʨʠʮʫ, ʚ ʢʦʪʦʨʦʡ ʚʩʝ ʵʣʝʤʝʥʪʳ, ʤʝʥʴʰʠʝ ʯʝʤ 

ʩʨʝʜʥʝʝ ʘʨʠʬʤʝʪʠʯʝʩʢʦʝ ʦʪʨʠʮʘʪʝʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ ʟʘʤʝʥʝʥʳ ʥʘ -, ʘ 

ʦʩʪʘʚʰʠʝʩʷ ʥʘ +. 
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13 ɼʘʥʘ ʠʩʭʦʜʥʘʷ ʤʘʪʨʠʮʘ NM³ ʮʝʣʳʭ ʯʠʩʝʣ, ʧʨʠʥʘʜʣʝʞʘʱʠʭ ʦʪʨʝʟʢʫ  

[-103, 103]. ɺ ʚʳʭʦʜʥʦʡ ʬʘʡʣ ʥʝʦʙʭʦʜʠʤʦ ʚʳʚʝʩʪʠ ʩʣʝʜʫʶʱʠʝ ʟʥʘʯʝʥʠʷ: 

1) ʠʩʭʦʜʥʫʶ ʤʘʪʨʠʮʫ; 

2) ʚʳʚʝʩʪʠ ʩʨʝʜʥʝʝ ʘʨʠʬʤʝʪʠʯʝʩʢʦʝ ʵʣʝʤʝʥʪʦʚ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚʳʰʝ 

ʛʣʘʚʥʦʡ ʜʠʘʛʦʥʘʣʠ; 

3) ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʫʶ ʤʘʪʨʠʮʫ, ʚ ʢʦʪʦʨʦʡ ʚʩʝ ʵʣʝʤʝʥʪʳ, ʤʝʥʴʰʠʝ ʯʝʤ 

ʩʨʝʜʥʝʝ ʘʨʠʬʤʝʪʠʯʝʩʢʦʝ ʚʩʝʡ ʤʘʪʨʠʮʳ ʥʘ m, ʘ ʦʩʪʘʚʰʠʝʩʷ ʥʘ g. 

14 ɼʘʥʘ ʠʩʭʦʜʥʘʷ ʤʘʪʨʠʮʘ NM³ ʮʝʣʳʭ ʯʠʩʝʣ, ʧʨʠʥʘʜʣʝʞʘʱʠʭ ʦʪʨʝʟʢʫ  

[-103, 103]. ɺ ʚʳʭʦʜʥʦʡ ʬʘʡʣ ʥʝʦʙʭʦʜʠʤʦ ʚʳʚʝʩʪʠ ʩʣʝʜʫʶʱʠʝ ʟʥʘʯʝʥʠʷ: 

1) ʠʩʭʦʜʥʫʶ ʤʘʪʨʠʮʫ; 

2) ʩʫʤʤʫ ʵʣʝʤʝʥʪʦʚ ʧʦ ʢʘʞʜʦʡ ʩʪʨʦʢʝ; 

3) ʩʫʤʤʫ ʵʣʝʤʝʥʪʦʚ ʧʦ ʢʘʞʜʦʤʫ ʩʪʦʣʙʮʫ. 

15 ɼʘʥʘ ʠʩʭʦʜʥʘʷ ʤʘʪʨʠʮʘ NM³ ʮʝʣʳʭ ʯʠʩʝʣ, ʧʨʠʥʘʜʣʝʞʘʱʠʭ ʦʪʨʝʟʢʫ  

[-103, 103]. ɺ ʚʳʭʦʜʥʦʡ ʬʘʡʣ ʥʝʦʙʭʦʜʠʤʦ ʚʳʚʝʩʪʠ ʩʣʝʜʫʶʱʠʝ ʟʥʘʯʝʥʠʷ: 

1) ʠʩʭʦʜʥʫʶ ʤʘʪʨʠʮʫ; 

2) ʤʠʥʠʤʘʣʴʥʳʡ ʵʣʝʤʝʥʪ ʚ ʢʘʞʜʦʡ ʩʪʨʦʢʝ; 

3) ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʫʶ ʤʘʪʨʠʮʫ, ʚ ʢʦʪʦʨʦʡ ʚʩʝ ʵʣʝʤʝʥʪʳ, ʢʨʘʪʥʳʝ 2 

ʟʘʤʝʥʝʥʳ ʥʘ 2, ʢʨʘʪʥʳʝ 5 ï ʥʘ 5, ʘ ʦʩʪʘʚʰʠʝʩʷ ʥʘ x. 

16 ɼʘʥʘ ʠʩʭʦʜʥʘʷ ʤʘʪʨʠʮʘ NM³ ʮʝʣʳʭ ʯʠʩʝʣ, ʧʨʠʥʘʜʣʝʞʘʱʠʭ ʦʪʨʝʟʢʫ  

[-103, 103]. ɺ ʚʳʭʦʜʥʦʡ ʬʘʡʣ ʥʝʦʙʭʦʜʠʤʦ ʚʳʚʝʩʪʠ ʩʣʝʜʫʶʱʠʝ ʟʥʘʯʝʥʠʷ: 

1) ʠʩʭʦʜʥʫʶ ʤʘʪʨʠʮʫ; 

2) ʚʳʚʝʩʪʠ ʩʨʝʜʥʝʝ ʘʨʠʬʤʝʪʠʯʝʩʢʦʝ ʥʝʯʝʪʥʳʭ ʵʣʝʤʝʥʪʦʚ ʜʣʷ ʢʘʞʜʦʛʦ 

ʩʪʦʣʙʮʘ; 

3) ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʫʶ ʤʘʪʨʠʮʫ, ʚ ʢʦʪʦʨʦʡ ʚʩʝ ʵʣʝʤʝʥʪʳ, ʢʨʘʪʥʳʝ 3 

ʟʘʤʝʥʝʥʳ ʥʘ 3, ʢʨʘʪʥʳʝ 7 ï ʥʘ 7, ʘ ʦʩʪʘʚʰʠʝʩʷ ʥʘ 0. 

17 ɼʘʥʘ ʠʩʭʦʜʥʘʷ ʤʘʪʨʠʮʘ NM³ ʮʝʣʳʭ ʯʠʩʝʣ, ʧʨʠʥʘʜʣʝʞʘʱʠʭ ʦʪʨʝʟʢʫ  

[-103, 103]. ɺ ʚʳʭʦʜʥʦʡ ʬʘʡʣ ʥʝʦʙʭʦʜʠʤʦ ʚʳʚʝʩʪʠ ʩʣʝʜʫʶʱʠʝ ʟʥʘʯʝʥʠʷ: 

1) ʠʩʭʦʜʥʫʶ ʤʘʪʨʠʮʫ; 

2) ʤʘʢʩʠʤʫʤ ʜʣʷ ʢʘʞʜʦʛʦ ʩʪʦʣʙʮʘ; 

3) ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʫʶ ʤʘʪʨʠʮʫ, ʚ ʢʦʪʦʨʦʡ ʚʩʝ ʯʝʪʥʳʝ ʵʣʝʤʝʥʪʳ ʟʘʤʝʥʝʥʳ 

ʥʘ 0, ʘ ʦʩʪʘʚʰʠʝʩʷ ʥʘ 1. 

18 ɼʘʥʘ ʠʩʭʦʜʥʘʷ ʤʘʪʨʠʮʘ NM³ ʮʝʣʳʭ ʯʠʩʝʣ, ʧʨʠʥʘʜʣʝʞʘʱʠʭ ʦʪʨʝʟʢʫ  

[-103, 103]. ɺ ʚʳʭʦʜʥʦʡ ʬʘʡʣ ʥʝʦʙʭʦʜʠʤʦ ʚʳʚʝʩʪʠ ʩʣʝʜʫʶʱʠʝ ʟʥʘʯʝʥʠʷ: 

1) ʠʩʭʦʜʥʫʶ ʤʘʪʨʠʮʫ; 

2) ʩʨʝʜʥʝʝ ʘʨʠʬʤʝʪʠʯʝʩʢʦʝ ʯʝʪʥʳʭ ʵʣʝʤʝʥʪʦʚ; 

3) ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʫʶ ʤʘʪʨʠʮʫ, ʚ ʢʦʪʦʨʦʡ ʚʩʝ ʵʣʝʤʝʥʪʳ, ʙʦʣʴʰʠʝ 

ʟʥʘʯʝʥʠʷ, ʚʳʯʠʩʣʝʥʥʦʛʦ ʚ ʟʘʜʘʥʠʠ 2) ʟʘʤʝʥʝʥʳ ʥʘ B, ʦʩʪʘʣʴʥʳʝ ï ʥʘ s. 

19 ɼʘʥʘ ʠʩʭʦʜʥʘʷ ʤʘʪʨʠʮʘ NM³ ʮʝʣʳʭ ʯʠʩʝʣ, ʧʨʠʥʘʜʣʝʞʘʱʠʭ ʦʪʨʝʟʢʫ  

[-103, 103]. ɺ ʚʳʭʦʜʥʦʡ ʬʘʡʣ ʥʝʦʙʭʦʜʠʤʦ ʚʳʚʝʩʪʠ ʩʣʝʜʫʶʱʠʝ ʟʥʘʯʝʥʠʷ: 

1) ʠʩʭʦʜʥʫʶ ʤʘʪʨʠʮʫ; 

2) ʩʨʝʜʥʝʝ ʘʨʠʬʤʝʪʠʯʝʩʢʦʝ ʜʣʷ ʢʘʞʜʦʡ ʩʪʨʦʢʠ; 

3) ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʫʶ ʤʘʪʨʠʮʫ, ʚ ʢʦʪʦʨʦʡ ʚʩʝ ʵʣʝʤʝʥʪʳ, ʙʦʣʴʰʠʝ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʟʥʘʯʝʥʠʷ, ʚʳʯʠʩʣʝʥʥʦʛʦ ʚ ʟʘʜʘʥʠʠ 2) ʟʘʤʝʥʝʥʳ ʥʘ U, 

ʦʩʪʘʣʴʥʳʝ ï ʥʘ x. 
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20 ɼʘʥʘ ʠʩʭʦʜʥʘʷ ʤʘʪʨʠʮʘ NM³ ʮʝʣʳʭ ʯʠʩʝʣ, ʧʨʠʥʘʜʣʝʞʘʱʠʭ ʦʪʨʝʟʢʫ  

[-103, 103]. ɺ ʚʳʭʦʜʥʦʡ ʬʘʡʣ ʥʝʦʙʭʦʜʠʤʦ ʚʳʚʝʩʪʠ ʩʣʝʜʫʶʱʠʝ ʟʥʘʯʝʥʠʷ: 

1) ʠʩʭʦʜʥʫʶ ʤʘʪʨʠʮʫ; 

2) ʩʨʝʜʥʝʝ ʘʨʠʬʤʝʪʠʯʝʩʢʦʝ ʜʣʷ ʢʘʞʜʦʛʦ ʩʪʦʣʙʮʘ; 

3) ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʫʶ ʤʘʪʨʠʮʫ, ʚ ʢʦʪʦʨʦʡ ʚʩʝ ʵʣʝʤʝʥʪʳ, ʙʦʣʴʰʠʝ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʟʥʘʯʝʥʠʷ, ʚʳʯʠʩʣʝʥʥʦʛʦ ʚ ʟʘʜʘʥʠʠ 2) ʟʘʤʝʥʝʥʳ ʥʘ L, 

ʦʩʪʘʣʴʥʳʝ ï ʥʘ m. 

21 ɼʘʥʘ ʠʩʭʦʜʥʘʷ ʤʘʪʨʠʮʘ NM³ ʮʝʣʳʭ ʯʠʩʝʣ, ʧʨʠʥʘʜʣʝʞʘʱʠʭ ʦʪʨʝʟʢʫ  

[-103, 103]. ɺ ʚʳʭʦʜʥʦʡ ʬʘʡʣ ʥʝʦʙʭʦʜʠʤʦ ʚʳʚʝʩʪʠ ʩʣʝʜʫʶʱʠʝ ʟʥʘʯʝʥʠʷ: 

1) ʠʩʭʦʜʥʫʶ ʤʘʪʨʠʮʫ; 

2) ʩʨʝʜʥʝʝ ʘʨʠʬʤʝʪʠʯʝʩʢʦʝ ʯʝʪʥʳʭ ʵʣʝʤʝʥʪʦʚ ʜʣʷ ʢʘʞʜʦʛʦ ʩʪʦʣʙʮʘ; 

3) ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʫʶ ʤʘʪʨʠʮʫ, ʚ ʢʦʪʦʨʦʡ ʚʩʝ ʵʣʝʤʝʥʪʳ, ʙʦʣʴʰʠʝ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʟʥʘʯʝʥʠʷ, ʚʳʯʠʩʣʝʥʥʦʛʦ ʚ ʟʘʜʘʥʠʠ 2) ʟʘʤʝʥʝʥʳ ʥʘ L, 

ʦʩʪʘʣʴʥʳʝ ï ʥʘ m. 

22 ɼʘʥʘ ʠʩʭʦʜʥʘʷ ʤʘʪʨʠʮʘ NM³ ʮʝʣʳʭ ʯʠʩʝʣ, ʧʨʠʥʘʜʣʝʞʘʱʠʭ ʦʪʨʝʟʢʫ  

[-103, 103]. ɺ ʚʳʭʦʜʥʦʡ ʬʘʡʣ ʥʝʦʙʭʦʜʠʤʦ ʚʳʚʝʩʪʠ ʩʣʝʜʫʶʱʠʝ ʟʥʘʯʝʥʠʷ: 

1) ʠʩʭʦʜʥʫʶ ʤʘʪʨʠʮʫ; 

2) ʩʫʤʤʫ ʵʣʝʤʝʥʪʦʚ ʜʣʷ ʢʘʞʜʦʡ ʩʪʨʦʢʠ; 

3) ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʫʶ ʤʘʪʨʠʮʫ, ʚ ʢʦʪʦʨʦʡ ʚʩʝ ʵʣʝʤʝʥʪʳ, ʢʨʘʪʥʳʝ 5 

ʟʘʤʝʥʝʥʳ ʥʘ 5, ʦʩʪʘʣʴʥʳʝ ï ʥʘ x. 

23 ɼʘʥʘ ʠʩʭʦʜʥʘʷ ʤʘʪʨʠʮʘ NM³ ʮʝʣʳʭ ʯʠʩʝʣ, ʧʨʠʥʘʜʣʝʞʘʱʠʭ ʦʪʨʝʟʢʫ  

[-103, 103]. ɺ ʚʳʭʦʜʥʦʡ ʬʘʡʣ ʥʝʦʙʭʦʜʠʤʦ ʚʳʚʝʩʪʠ ʩʣʝʜʫʶʱʠʝ ʟʥʘʯʝʥʠʷ: 

1) ʠʩʭʦʜʥʫʶ ʤʘʪʨʠʮʫ; 

2) ʩʫʤʤʫ ʵʣʝʤʝʥʪʦʚ ʜʣʷ ʢʘʞʜʦʛʦ ʩʪʦʣʙʮʘ; 

3) ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʫʶ ʤʘʪʨʠʮʫ, ʚ ʢʦʪʦʨʦʡ ʚʩʝ ʵʣʝʤʝʥʪʳ, ʢʨʘʪʥʳʝ 10 

ʟʘʤʝʥʝʥʳ ʥʘ 0, ʢʨʘʪʥʳʝ 3 ï ʥʘ 3, ʦʩʪʘʣʴʥʳʝ ï ʥʘ x. 

24 ɼʘʥʘ ʠʩʭʦʜʥʘʷ ʤʘʪʨʠʮʘ NM³ ʮʝʣʳʭ ʯʠʩʝʣ, ʧʨʠʥʘʜʣʝʞʘʱʠʭ ʦʪʨʝʟʢʫ  

[-103, 103]. ɺ ʚʳʭʦʜʥʦʡ ʬʘʡʣ ʥʝʦʙʭʦʜʠʤʦ ʚʳʚʝʩʪʠ ʩʣʝʜʫʶʱʠʝ ʟʥʘʯʝʥʠʷ: 

1) ʠʩʭʦʜʥʫʶ ʤʘʪʨʠʮʫ; 

2) ʩʨʝʜʥʝʝ ʘʨʠʬʤʝʪʠʯʝʩʢʦʝ ʵʣʝʤʝʥʪʦʚ ʜʣʷ ʢʘʞʜʦʛʦ ʩʪʦʣʙʮʘ; 

3) ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʫʶ ʤʘʪʨʠʮʫ, ʚ ʢʦʪʦʨʦʡ ʚʩʝ ʵʣʝʤʝʥʪʳ, ʢʨʘʪʥʳʝ 3 

ʟʘʤʝʥʝʥʳ ʥʘ 3, ʢʨʘʪʥʳʝ 5 ï ʥʘ 5, ʦʩʪʘʣʴʥʳʝ ï ʥʘ 0. 

25 ɼʘʥʘ ʠʩʭʦʜʥʘʷ ʤʘʪʨʠʮʘ NM³ ʮʝʣʳʭ ʯʠʩʝʣ, ʧʨʠʥʘʜʣʝʞʘʱʠʭ ʦʪʨʝʟʢʫ  

[-103, 103]. ɺ ʚʳʭʦʜʥʦʡ ʬʘʡʣ ʥʝʦʙʭʦʜʠʤʦ ʚʳʚʝʩʪʠ ʩʣʝʜʫʶʱʠʝ ʟʥʘʯʝʥʠʷ: 

1) ʠʩʭʦʜʥʫʶ ʤʘʪʨʠʮʫ; 

2) ʚʳʚʝʩʪʠ ʤʘʢʩʠʤʘʣʴʥʳʡ ʵʣʝʤʝʥʪ ʜʣʷ ʢʘʞʜʦʛʦ ʩʪʦʣʙʮʘ; 

3) ʩʨʝʜʥʝʝ ʘʨʠʬʤʝʪʠʯʝʩʢʦʝ (sp) ʥʝʯʝʪʥʳʭ ʵʣʝʤʝʥʪʦʚ ʠ 

ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʫʶ ʤʘʪʨʠʮʫ, ʚ ʢʦʪʦʨʦʡ ʚʩʝ ʵʣʝʤʝʥʪʳ, ʤʝʥʴʰʠʝ sp 

ʟʘʤʝʥʝʥʳ ʥʘ x, ʘ ʥʝʯʝʪʥʳʝ ʥʘ y. 
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26 ɼʘʥʘ ʠʩʭʦʜʥʘʷ ʤʘʪʨʠʮʘ NM³ ʮʝʣʳʭ ʯʠʩʝʣ, ʧʨʠʥʘʜʣʝʞʘʱʠʭ ʦʪʨʝʟʢʫ  

[-103, 103]. ɺ ʚʳʭʦʜʥʦʡ ʬʘʡʣ ʥʝʦʙʭʦʜʠʤʦ ʚʳʚʝʩʪʠ ʩʣʝʜʫʶʱʠʝ ʟʥʘʯʝʥʠʷ: 

1) ʠʩʭʦʜʥʫʶ ʤʘʪʨʠʮʫ; 

2) ʤʘʢʩʠʤʘʣʴʥʳʡ ʦʪʨʠʮʘʪʝʣʴʥʳʡ ʵʣʝʤʝʥʪ ʜʣʷ ʢʘʞʜʦʡ ʩʪʨʦʢʠ; 

3) ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʫʶ ʤʘʪʨʠʮʫ, ʚ ʢʦʪʦʨʦʡ ʚʩʝ ʵʣʝʤʝʥʪʳ, ʙʦʣʴʰʠʝ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʟʥʘʯʝʥʠʷ, ʚʳʯʠʩʣʝʥʥʦʛʦ ʚ ʟʘʜʘʯʝ 2) ʟʘʤʝʥʝʥʳ ʥʘ - , 

ʦʩʪʘʣʴʥʳʝ ï ʥʘ +. 

27 ɼʘʥʘ ʠʩʭʦʜʥʘʷ ʤʘʪʨʠʮʘ NM³ ʮʝʣʳʭ ʯʠʩʝʣ, ʧʨʠʥʘʜʣʝʞʘʱʠʭ ʦʪʨʝʟʢʫ  

[-103, 103]. ɺ ʚʳʭʦʜʥʦʡ ʬʘʡʣ ʥʝʦʙʭʦʜʠʤʦ ʚʳʚʝʩʪʠ ʩʣʝʜʫʶʱʠʝ ʟʥʘʯʝʥʠʷ: 

1) ʠʩʭʦʜʥʫʶ ʤʘʪʨʠʮʫ; 

2) ʩʨʝʜʥʝʝ ʘʨʠʬʤʝʪʠʯʝʩʢʦʝ ʜʣʷ ʢʘʞʜʦʡ ʩʪʨʦʢʠ; 

3) ʩʨʝʜʥʝʝ ʘʨʠʬʤʝʪʠʯʝʩʢʦʝ ʥʝʯʝʪʥʳʭ ʵʣʝʤʝʥʪʦʚ ʜʣʷ ʢʘʞʜʦʛʦ ʩʪʦʣʙʮʘ. 

28 ɼʘʥʘ ʠʩʭʦʜʥʘʷ ʤʘʪʨʠʮʘ NM³ ʮʝʣʳʭ ʯʠʩʝʣ, ʧʨʠʥʘʜʣʝʞʘʱʠʭ ʦʪʨʝʟʢʫ  

[-103, 103]. ɺ ʚʳʭʦʜʥʦʡ ʬʘʡʣ ʥʝʦʙʭʦʜʠʤʦ ʚʳʚʝʩʪʠ ʩʣʝʜʫʶʱʠʝ ʟʥʘʯʝʥʠʷ: 

1) ʠʩʭʦʜʥʫʶ ʤʘʪʨʠʮʫ; 

2) ʩʫʤʤʫ ʵʣʝʤʝʥʪʦʚ ʜʣʷ ʢʘʞʜʦʡ ʩʪʨʦʢʠ; 

3) ʩʫʤʤʫ ʵʣʝʤʝʥʪʦʚ ʜʣʷ ʢʘʞʜʦʛʦ ʩʪʦʣʙʮʘ. 

29 ɼʘʥʘ ʠʩʭʦʜʥʘʷ ʤʘʪʨʠʮʘ NM³ ʮʝʣʳʭ ʯʠʩʝʣ, ʧʨʠʥʘʜʣʝʞʘʱʠʭ ʦʪʨʝʟʢʫ  

[-103, 103]. ɺ ʚʳʭʦʜʥʦʡ ʬʘʡʣ ʥʝʦʙʭʦʜʠʤʦ ʚʳʚʝʩʪʠ ʩʣʝʜʫʶʱʠʝ ʟʥʘʯʝʥʠʷ: 

1) ʠʩʭʦʜʥʫʶ ʤʘʪʨʠʮʫ; 

2) ʩʨʝʜʥʝʝ ʘʨʠʬʤʝʪʠʯʝʩʢʦʝ ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ ʜʣʷ ʢʘʞʜʦʡ 

ʩʪʨʦʢʠ; 

3) ʩʨʝʜʥʝʝ ʘʨʠʬʤʝʪʠʯʝʩʢʦʝ ʦʪʨʠʮʘʪʝʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ ʜʣʷ ʢʘʞʜʦʛʦ 

ʩʪʦʣʙʮʘ. 

30 ɼʘʥʘ ʠʩʭʦʜʥʘʷ ʤʘʪʨʠʮʘ NM³ ʮʝʣʳʭ ʯʠʩʝʣ, ʧʨʠʥʘʜʣʝʞʘʱʠʭ ʦʪʨʝʟʢʫ  

[-103, 103]. ɺ ʚʳʭʦʜʥʦʡ ʬʘʡʣ ʥʝʦʙʭʦʜʠʤʦ ʚʳʚʝʩʪʠ ʩʣʝʜʫʶʱʠʝ ʟʥʘʯʝʥʠʷ: 

1) ʠʩʭʦʜʥʫʶ ʤʘʪʨʠʮʫ; 

2) ʩʫʤʤʫ ʵʣʝʤʝʥʪʦʚ ʜʣʷ ʢʘʞʜʦʡ ʩʪʨʦʢʠ; 

3) ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʫʶ ʤʘʪʨʠʮʫ, ʚ ʢʦʪʦʨʦʡ ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʵʣʝʤʝʥʪʳ 

ʟʘʤʝʥʝʥʳ ʥʘ +, ʘ ʦʪʨʠʮʘʪʝʣʴʥʳʝ ï ʥʘ - . 

31 ɼʘʥʘ ʠʩʭʦʜʥʘʷ ʤʘʪʨʠʮʘ NM³ ʮʝʣʳʭ ʯʠʩʝʣ, ʧʨʠʥʘʜʣʝʞʘʱʠʭ ʦʪʨʝʟʢʫ  

[-103, 103]. ɺ ʚʳʭʦʜʥʦʡ ʬʘʡʣ ʥʝʦʙʭʦʜʠʤʦ ʚʳʚʝʩʪʠ ʩʣʝʜʫʶʱʠʝ ʟʥʘʯʝʥʠʷ: 

1) ʠʩʭʦʜʥʫʶ ʤʘʪʨʠʮʫ; 

2) ʩʫʤʤʫ ʵʣʝʤʝʥʪʦʚ ʜʣʷ ʢʘʞʜʦʡ ʩʪʨʦʢʠ; 

3) ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʫʶ ʤʘʪʨʠʮʫ, ʚ ʢʦʪʦʨʦʡ ʵʣʝʤʝʥʪʳ ʙʦʣʴʰʠʝ ʯʝʤ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʘʷ ʩʫʤʤʘ ʩʪʨʦʢʠ ʟʘʤʝʥʝʥʳ ʥʘ +, ʘ ʤʝʥʴʰʠʝ ï ʥʘ - , 

ʦʩʪʘʣʴʥʳʝ ʵʣʝʤʝʥʪʳ ï ʙʝʟ ʠʟʤʝʥʝʥʠʡ. 

32 ɼʘʥʘ ʠʩʭʦʜʥʘʷ ʤʘʪʨʠʮʘ NM³ ʮʝʣʳʭ ʯʠʩʝʣ, ʧʨʠʥʘʜʣʝʞʘʱʠʭ ʦʪʨʝʟʢʫ  

[-103, 103]. ɺ ʚʳʭʦʜʥʦʡ ʬʘʡʣ ʥʝʦʙʭʦʜʠʤʦ ʚʳʚʝʩʪʠ ʩʣʝʜʫʶʱʠʝ ʟʥʘʯʝʥʠʷ: 

1) ʠʩʭʦʜʥʫʶ ʤʘʪʨʠʮʫ; 

2) ʩʫʤʤʫ ʵʣʝʤʝʥʪʦʚ ʜʣʷ ʢʘʞʜʦʛʦ ʩʪʦʣʙʮʘ; 

3) ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʫʶ ʤʘʪʨʠʮʫ, ʚ ʢʦʪʦʨʦʡ ʵʣʝʤʝʥʪʳ ʙʦʣʴʰʠʝ ʯʝʤ ʩʫʤʤʘ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʩʪʦʣʙʮʘ ʟʘʤʝʥʝʥʳ ʥʘ M, ʘ ʤʝʥʴʰʠʝ ï ʥʘ s, ʦʩʪʘʣʴʥʳʝ 

ʵʣʝʤʝʥʪʳ ï ʙʝʟ ʠʟʤʝʥʝʥʠʡ. 
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33 ɼʘʥʘ ʠʩʭʦʜʥʘʷ ʤʘʪʨʠʮʘ NM³ ʮʝʣʳʭ ʯʠʩʝʣ, ʧʨʠʥʘʜʣʝʞʘʱʠʭ ʦʪʨʝʟʢʫ  

[-103, 103]. ɺ ʚʳʭʦʜʥʦʡ ʬʘʡʣ ʥʝʦʙʭʦʜʠʤʦ ʚʳʚʝʩʪʠ ʩʣʝʜʫʶʱʠʝ ʟʥʘʯʝʥʠʷ: 

1) ʠʩʭʦʜʥʫʶ ʤʘʪʨʠʮʫ; 

2) ʩʨʝʜʥʝʝ ʘʨʠʬʤʝʪʠʯʝʩʢʦʝ ʵʣʝʤʝʥʪʦʚ ʜʣʷ ʢʘʞʜʦʛʦ ʩʪʦʣʙʮʘ; 

3) ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʫʶ ʤʘʪʨʠʮʫ, ʚ ʢʦʪʦʨʦʡ ʵʣʝʤʝʥʪʳ ʢʨʘʪʥʳʝ 5 ʟʘʤʝʥʝʥʳ 

ʥʘ 5, ʢʨʘʪʥʳʝ 7 ï ʥʘ 7, ʢʨʘʪʥʳʝ 10 ï ʥʘ x, ʦʩʪʘʣʴʥʳʝ ï ʥʘ o. 

34 ɼʘʥʘ ʠʩʭʦʜʥʘʷ ʤʘʪʨʠʮʘ NM³ ʮʝʣʳʭ ʯʠʩʝʣ, ʧʨʠʥʘʜʣʝʞʘʱʠʭ ʦʪʨʝʟʢʫ  

[-103, 103]. ɺ ʚʳʭʦʜʥʦʡ ʬʘʡʣ ʥʝʦʙʭʦʜʠʤʦ ʚʳʚʝʩʪʠ ʩʣʝʜʫʶʱʠʝ ʟʥʘʯʝʥʠʷ: 

1) ʠʩʭʦʜʥʫʶ ʤʘʪʨʠʮʫ; 

2) ʩʨʝʜʥʝʝ ʘʨʠʬʤʝʪʠʯʝʩʢʦʝ ʵʣʝʤʝʥʪʦʚ ʜʣʷ ʢʘʞʜʦʡ ʩʪʨʦʢʠ; 

3) ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʫʶ ʤʘʪʨʠʮʫ, ʚ ʢʦʪʦʨʦʡ ʵʣʝʤʝʥʪʳ ʛʣʘʚʥʦʡ ʠ 

ʚʪʦʨʦʩʪʝʧʝʥʥʦʡ ʜʠʘʛʦʥʘʣʠ ʟʘʤʝʥʝʥʳ ʥʘ +, ʦʩʪʘʣʴʥʳʝ ï ʥʘ o. 

35 ɼʘʥʘ ʠʩʭʦʜʥʘʷ ʤʘʪʨʠʮʘ NM³ ʮʝʣʳʭ ʯʠʩʝʣ, ʧʨʠʥʘʜʣʝʞʘʱʠʭ ʦʪʨʝʟʢʫ  

[-103, 103]. ɺ ʚʳʭʦʜʥʦʡ ʬʘʡʣ ʥʝʦʙʭʦʜʠʤʦ ʚʳʚʝʩʪʠ ʩʣʝʜʫʶʱʠʝ ʟʥʘʯʝʥʠʷ: 

1) ʠʩʭʦʜʥʫʶ ʤʘʪʨʠʮʫ; 

2) ʤʠʥʠʤʘʣʴʥʳʡ ʵʣʝʤʝʥʪ ʜʣʷ ʢʘʞʜʦʛʦ ʩʪʦʣʙʮʘ; 

3) ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʫʶ ʤʘʪʨʠʮʫ, ʚ ʢʦʪʦʨʦʡ ʵʣʝʤʝʥʪʳ ʙʦʣʴʰʠʝ 100 

ʟʘʤʝʥʝʥʳ ʥʘ B+, ʤʝʥʴʰʠʝ -100 ï ʥʘ Ƞ-, ʦʩʪʘʣʴʥʳʝ ï ʥʘ () . 

36 ɼʘʥʘ ʠʩʭʦʜʥʘʷ ʤʘʪʨʠʮʘ NM³ ʮʝʣʳʭ ʯʠʩʝʣ, ʧʨʠʥʘʜʣʝʞʘʱʠʭ ʦʪʨʝʟʢʫ  

[-103, 103]. ɺ ʚʳʭʦʜʥʦʡ ʬʘʡʣ ʥʝʦʙʭʦʜʠʤʦ ʚʳʚʝʩʪʠ ʩʣʝʜʫʶʱʠʝ ʟʥʘʯʝʥʠʷ: 

1) ʠʩʭʦʜʥʫʶ ʤʘʪʨʠʮʫ; 

2) ʤʘʢʩʠʤʘʣʴʥʳʡ ʵʣʝʤʝʥʪ ʜʣʷ ʢʘʞʜʦʡ ʩʪʨʦʢʠ; 

3) ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʫʶ ʤʘʪʨʠʮʫ, ʚ ʢʦʪʦʨʦʡ ʵʣʝʤʝʥʪʳ ʙʦʣʴʰʠʝ 500 

ʟʘʤʝʥʝʥʳ ʥʘ P+, ʤʝʥʴʰʠʝ -500 ï ʥʘ P-, ʦʩʪʘʣʴʥʳʝ ï ʥʘ x. 

37 ɼʘʥʘ ʠʩʭʦʜʥʘʷ ʤʘʪʨʠʮʘ NM³ ʮʝʣʳʭ ʯʠʩʝʣ, ʧʨʠʥʘʜʣʝʞʘʱʠʭ ʦʪʨʝʟʢʫ  

[-103, 103]. ɺ ʚʳʭʦʜʥʦʡ ʬʘʡʣ ʥʝʦʙʭʦʜʠʤʦ ʚʳʚʝʩʪʠ ʩʣʝʜʫʶʱʠʝ ʟʥʘʯʝʥʠʷ: 

1) ʠʩʭʦʜʥʫʶ ʤʘʪʨʠʮʫ; 

2) ʩʨʝʜʥʝʝ ʘʨʠʬʤʝʪʠʯʝʩʢʦʝ ʜʣʷ ʢʘʞʜʦʡ ʩʪʨʦʢʠ; 

3) ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʫʶ ʤʘʪʨʠʮʫ, ʚ ʢʦʪʦʨʦʡ ʚʩʝ ʵʣʝʤʝʥʪʳ, ʙʦʣʴʰʠʝ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʟʥʘʯʝʥʠʷ, ʚʳʯʠʩʣʝʥʥʦʛʦ ʚ ʟʘʜʘʥʠʠ 2) ʟʘʤʝʥʝʥʳ ʥʘ U, 

ʦʩʪʘʣʴʥʳʝ ï ʥʘ x. 

38 ɼʘʥʘ ʠʩʭʦʜʥʘʷ ʤʘʪʨʠʮʘ NM³ ʮʝʣʳʭ ʯʠʩʝʣ, ʧʨʠʥʘʜʣʝʞʘʱʠʭ ʦʪʨʝʟʢʫ  

[-103, 103]. ɺ ʚʳʭʦʜʥʦʡ ʬʘʡʣ ʥʝʦʙʭʦʜʠʤʦ ʚʳʚʝʩʪʠ ʩʣʝʜʫʶʱʠʝ ʟʥʘʯʝʥʠʷ: 

1) ʠʩʭʦʜʥʫʶ ʤʘʪʨʠʮʫ; 

2) ʩʨʝʜʥʝʝ ʘʨʠʬʤʝʪʠʯʝʩʢʦʝ ʚʩʝʭ ʦʪʨʠʮʘʪʝʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ; 

3) ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʫʶ ʤʘʪʨʠʮʫ, ʚ ʢʦʪʦʨʦʡ ʚʩʝ ʵʣʝʤʝʥʪʳ, ʤʝʥʴʰʠʝ ʯʝʤ 

ʩʨʝʜʥʝʝ ʘʨʠʬʤʝʪʠʯʝʩʢʦʝ ʦʪʨʠʮʘʪʝʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ ʟʘʤʝʥʝʥʳ ʥʘ -, ʘ 

ʦʩʪʘʚʰʠʝʩʷ ʥʘ +. 
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39 ɼʘʥʘ ʠʩʭʦʜʥʘʷ ʤʘʪʨʠʮʘ NM³ ʮʝʣʳʭ ʯʠʩʝʣ, ʧʨʠʥʘʜʣʝʞʘʱʠʭ ʦʪʨʝʟʢʫ  

[-103, 103]. ɺ ʚʳʭʦʜʥʦʡ ʬʘʡʣ ʥʝʦʙʭʦʜʠʤʦ ʚʳʚʝʩʪʠ ʩʣʝʜʫʶʱʠʝ ʟʥʘʯʝʥʠʷ: 

1) ʠʩʭʦʜʥʫʶ ʤʘʪʨʠʮʫ; 

2) ʚʳʚʝʩʪʠ ʤʠʥʠʤʘʣʴʥʳʡ ʵʣʝʤʝʥʪ ʜʣʷ ʢʘʞʜʦʡ ʩʪʨʦʢʠ; 

3) ʩʨʝʜʥʝʝ ʘʨʠʬʤʝʪʠʯʝʩʢʦʝ (sp) ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ ʠ 

ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʫʶ ʤʘʪʨʠʮʫ, ʚ ʢʦʪʦʨʦʡ ʚʩʝ ʵʣʝʤʝʥʪʳ, ʤʝʥʴʰʠʝ sp 

ʟʘʤʝʥʝʥʳ ʥʘ x, ʘ ʦʩʪʘʣʴʥʳʝ ï ʥʘ y. 

40 ɼʘʥʘ ʠʩʭʦʜʥʘʷ ʤʘʪʨʠʮʘ NM³ ʮʝʣʳʭ ʯʠʩʝʣ, ʧʨʠʥʘʜʣʝʞʘʱʠʭ ʦʪʨʝʟʢʫ  

[-103, 103]. ɺ ʚʳʭʦʜʥʦʡ ʬʘʡʣ ʥʝʦʙʭʦʜʠʤʦ ʚʳʚʝʩʪʠ ʩʣʝʜʫʶʱʠʝ ʟʥʘʯʝʥʠʷ: 

1) ʠʩʭʦʜʥʫʶ ʤʘʪʨʠʮʫ; 

2) ʩʫʤʤʫ ʵʣʝʤʝʥʪʦʚ ʜʣʷ ʢʘʞʜʦʡ ʩʪʨʦʢʠ; 

3) ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʫʶ ʤʘʪʨʠʮʫ, ʚ ʢʦʪʦʨʦʡ ʚʩʝ ʵʣʝʤʝʥʪʳ ʢʨʘʪʥʳʝ 3 

ʟʘʤʝʥʝʥʳ ʥʘ III , ʢʨʘʪʥʳʝ 5 ï ʥʘ V, ʢʨʘʪʥʳʝ 10 ï ʥʘ X, ʢʨʘʪʥʳʝ 100 ï ʥʘ C. 

 

5.4. ʂʦʥʪʨʦʣʴʥʳʝ ʚʦʧʨʦʩʳ 

1. ʇʨʠʚʝʜʠʪʝ ʧʨʠʤʝʨ ʦʙʲʷʚʣʝʥʠʷ ʤʘʩʩʠʚʘ. ʇʨʠʚʝʜʠʪʝ ʧʨʠʤʝʨ ʠʥʠʮʠʘʣʠʟʘʮʠʠ 

ʵʣʝʤʝʥʪʦʚ ʤʘʩʩʠʚʘ. 

2. ʏʪʦ ʙʫʜʝʪ ʚʳʚʝʜʝʥʦ ʚ ʢʦʥʩʦʣʴ ʚ ʨʝʟʫʣʴʪʘʪʝ ʨʘʙʦʪʳ ʧʨʠʣʦʞʝʥʠʷ? 

 

3. ʏʪʦ ʙʫʜʝʪ ʚʳʚʝʜʝʥʦ ʚ ʢʦʥʩʦʣʴ ʚ ʨʝʟʫʣʴʪʘʪʝ ʨʘʙʦʪʳ ʧʨʠʣʦʞʝʥʠʷ? 
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4. ʏʪʦ ʙʫʜʝʪ ʚʳʚʝʜʝʥʦ ʚ ʢʦʥʩʦʣʴ ʚ ʨʝʟʫʣʴʪʘʪʝ ʨʘʙʦʪʳ ʧʨʠʣʦʞʝʥʠʷ? 

 

5. ʇʨʠʚʝʜʠʪʝ ʬʨʘʛʤʝʥʪ ʢʦʜʘ, ʜʝʤʦʥʩʪʨʠʨʫʶʱʠʡ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʛʝʥʝʨʘʪʦʨʘ 

ʩʣʫʯʘʡʥʳʭ ʯʠʩʝʣ. 

6. ɺ ʯʝʤ ʧʨʝʠʤʫʱʝʩʪʚʘ ʠ ʥʝʜʦʩʪʘʪʢʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʛʦ ʟʘʜʘʥʠʷ ʟʥʘʯʝʥʠʡ 

ʵʣʝʤʝʥʪʦʚ ʤʘʩʩʠʚʘ ʚ { } ʧʨʠ ʝʛʦ ʦʙʲʷʚʣʝʥʠʠ? ɺ ʯʝʤ ʥʝʜʦʩʪʘʪʢʠ ʪʘʢʦʛʦ ʧʦʜʭʦʜʘ? 

7. ʂʘʢ ʠʟʤʝʥʠʪʴ ʨʘʟʤʝʨ ʦʙʲʷʚʣʝʥʥʦʛʦ ʠ ʠʥʠʮʠʘʣʠʟʠʨʦʚʘʥʥʦʛʦ ʤʘʩʩʠʚʘ 

(ʥʘʧʨʠʤʝʨ, ʜʦʙʘʚʠʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʵʣʝʤʝʥʪʳ)? 

8. ʏʪʦ ʙʫʜʝʪ ʚʳʚʝʜʝʥʦ ʚ ʢʦʥʩʦʣʴ ʚ ʨʝʟʫʣʴʪʘʪʝ ʨʘʙʦʪʳ ʧʨʠʣʦʞʝʥʠʷ? 
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ʃɸɹʆʈɸʊʆʈʅɸʗ ʈɸɹʆʊɸ 6. ʂʃɸʉʉʓ. ʆɹʒɽʂʊʅʆɽ 

ʄʆɼɽʃʀʈʆɺɸʅʀɽ 

6.1. ʎʝʣʴ ʠ ʩʦʜʝʨʞʘʥʠʝ  

ʎʝʣʴ ʣʘʙʦʨʘʪʦʨʥʦʡ ʨʘʙʦʪʳ: ʠʟʫʯʠʪʴ ʩʪʨʫʢʪʫʨʫ ʠ ʧʨʠʥʮʠʧʳ ʦʙʲʷʚʣʝʥʠʷ 

ʢʣʘʩʩʦʚ, ʦʩʚʦʠʪʴ ʪʝʭʥʦʣʦʛʠʶ ʩʦʟʜʘʥʠʷ ʵʢʟʝʤʧʣʷʨʦʚ ʢʣʘʩʩʦʚ (ʦʙʲʝʢʪʦʚ).  

ɿʘʜʘʯʠ ʣʘʙʦʨʘʪʦʨʥʦʡ ʨʘʙʦʪʳ:  

ï ʥʘʫʯʠʪʴʩʷ ʦʙʲʷʚʣʷʪʴ ʢʣʘʩʩʳ;  

ï ʥʘʫʯʠʪʴʩʷ ʩʦʟʜʘʚʘʪʴ ʦʙʲʝʢʪʳ ʢʣʘʩʩʦʚ;  

ï ʥʘʫʯʠʪʴʩʷ ʨʘʙʦʪʘʪʴ ʩ ʧʦʣʷʤʠ ʜʘʥʥʳʭ ʠ ʤʝʪʦʜʘʤʠ ʢʣʘʩʩʦʚ.  

6.2. ʊʝʦʨʝʪʠʯʝʩʢʘʷ ʯʘʩʪʴ  

6.2.1. ʂʣʘʩʩʳ ʠ ʩʪʨʫʢʪʫʨʳ 

ʂʣʘʩʩ ï ʵʪʦ ʪʠʧ ʜʘʥʥʳʭ, ʦʙʲʝʜʠʥʷʶʱʠʡ ʜʘʥʥʳʝ ʠ ʤʝʪʦʜʳ ʠʭ ʦʙʨʘʙʦʪʢʠ. 

ʂʣʘʩʩ ï ʵʪʦ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ ʰʘʙʣʦʥ, ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʢʦʪʦʨʳʤ ʤʦʞʥʦ ʩʦʟʜʘʚʘʪʴ 

ʦʙʲʝʢʪʳ. ʊʦ ʝʩʪʴ ʢʣʘʩʩ ï ʵʪʦ ʧʨʘʚʠʣʦ, ʧʦ ʢʦʪʦʨʦʤʫ ʙʫʜʝʪ ʩʪʨʦʠʪʴʩʷ ʦʙʲʝʢʪ. ʉʘʤ 

ʢʣʘʩʩ ʥʝ ʩʦʜʝʨʞʠʪ ʜʘʥʥʳʭ.  

ʆʙʲʝʢʪ ʢʣʘʩʩʘ (ʵʢʟʝʤʧʣʷʨ ʢʣʘʩʩʘ) ï ʧʝʨʝʤʝʥʥʘʷ ʪʠʧʘ ʢʣʘʩʩ. ʆʙʲʝʢʪ ʩʦʜʝʨʞʠʪ 

ʜʘʥʥʳʝ ʠ ʤʝʪʦʜʳ, ʤʘʥʠʧʫʣʠʨʫʶʱʠʝ ʵʪʠʤʠ ʜʘʥʥʳʤʠ. ʂʣʘʩʩ ʦʧʨʝʜʝʣʷʝʪ, ʢʘʢʠʝ 

ʜʘʥʥʳʝ ʩʦʜʝʨʞʠʪ ʦʙʲʝʢʪ ʠ ʢʘʢʠʤ ʦʙʨʘʟʦʤ ʦʥ ʠʤʠ ʤʘʥʠʧʫʣʠʨʫʝʪ.  

ɺʩʝ ʯʪʦ ʩʧʨʘʚʝʜʣʠʚʦ ʜʣʷ ʢʣʘʩʩʦʚ ʤʦʞʥʦ ʨʘʩʧʨʦʩʪʨʘʥʠʪʴ ʠ ʥʘ ʩʪʨʫʢʪʫʨʳ. 

ʆʪʣʠʯʠʝ ʩʦʩʪʦʠʪ ʚ ʤʝʪʦʜʝ ʭʨʘʥʝʥʠʷ ʦʙʲʝʢʪʦʚ ʜʘʥʥʳʭ ʪʠʧʦʚ ʚ ʦʧʝʨʘʪʠʚʥʦʡ ʧʘʤʷʪʠ: 

ʩʪʨʫʢʪʫʨʳ ï ʵʪʦ ʪʠʧʳ ʧʦ ʟʥʘʯʝʥʠʶ, ʦʥʠ ʨʘʟʤʝʱʘʶʪʩʷ ʚ ʩʪʝʢʝ; ʢʣʘʩʩʳ ï ʵʪʦ 

ʩʩʳʣʦʯʥʳʝ ʪʠʧʳ, ʦʙʲʝʢʪʳ ʢʣʘʩʩʦʚ ʨʘʟʤʝʱʘʶʪʩʷ ʚ ʢʫʯʝ. ʉʪʨʫʢʪʫʨʳ ʥʝ 

ʧʦʜʜʝʨʞʠʚʘʶʪ ʥʘʩʣʝʜʦʚʘʥʠʝ.  
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ʉʪʨʫʢʪʫʨʳ ʧʨʠʤʝʥʷʶʪʩʷ ʜʣʷ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʥʝʙʦʣʴʰʠʭ ʦʙʲʝʤʦʚ ʜʘʥʥʳʭ. 

ʆʙʲʷʚʣʝʥʠʝ ʩʪʨʫʢʪʫʨ ʧʨʦʠʩʭʦʜʠʪ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʢʣʶʯʝʚʦʛʦ ʩʣʦʚʘ struct, 

ʦʙʲʷʚʣʝʥʠʝ ʢʣʘʩʩʦʚ ï ʩ ʧʦʤʦʱʴʶ ʢʣʶʯʝʚʦʛʦ ʩʣʦʚʘ class.  

ʇʨʠʤʝʨ ʦʙʲʷʚʣʝʥʠʷ ʢʣʘʩʩʘ:  

 

ʇʨʠ ʩʦʟʜʘʥʠʠ ʢʘʢ ʢʣʘʩʩʦʚ, ʪʘʢ ʠ ʩʪʨʫʢʪʫʨ, ʠʩʧʦʣʴʟʫʝʪʩʷ ʢʣʶʯʝʚʦʝ ʩʣʦʚʦ new, 

ʥʘʧʨʠʤʝʨ:  

 

 

6.2.2 ʉʪʨʫʢʪʫʨʘ ʢʣʘʩʩʘ 

ɼʘʥʥʳʝ ʠ ʬʫʥʢʮʠʠ, ʦʙʲʷʚʣʝʥʥʳʝ ʚʥʫʪʨʠ ʢʣʘʩʩʘ, ʥʘʟʳʚʘʶʪʩʷ ʯʣʝʥʘʤʠ ʢʣʘʩʩʘ 

(class members). ɼʦʩʪʫʧʥʦʩʪʴ ʯʣʝʥʦʚ ʢʣʘʩʩʘ ʤʦʞʝʪ ʙʳʪʴ ʦʧʠʩʘʥʘ ʢʘʢ public, private, 

protected, internal ʠʣʠ internal protected.  

3.2.1 ɼʘʥʥʳʝ-ʯʣʝʥʳ 

ɼʘʥʥʳʝ-ʯʣʝʥʳ ï ʵʪʦ ʪʝ ʩʪʨʫʢʪʫʨʳ ʚʥʫʪʨʠ ʢʣʘʩʩʘ, ʢʦʪʦʨʳʝ ʩʦʜʝʨʞʘʪ ʜʘʥʥʳʝ 

ʢʣʘʩʩʘ ï ʧʦʣʷ, ʢʦʥʩʪʘʥʪʳ ʩʦʙʳʪʠʷ.  

ʇʦʣʷ ï ʵʪʦ ʣʶʙʳʝ ʧʝʨʝʤʝʥʥʳʝ, ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʝ ʩ ʢʣʘʩʩʦʤ. ʇʦʩʣʝ ʩʦʟʜʘʥʠʷ 

ʵʢʟʝʤʧʣʷʨʘ ʢʣʘʩʩʘ ʢ ʧʦʣʷʤ ʤʦʞʥʦ ʦʙʨʘʱʘʪʴʩʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʠʥʪʘʢʩʠʩʘ , 

ʥʘʧʨʠʤʝʨ: ʀʤʷʇʦʣʷ ʀʤʷʆʙʲʝʢʪʘ. 
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ɸʥʘʣʦʛʠʯʥʳʤ ʦʙʨʘʟʦʤ ʩ ʢʣʘʩʩʦʤ ʘʩʩʦʮʠʠʨʫʶʪʩʷ ʢʦʥʩʪʘʥʪʳ.  

ʉʦʙʳʪʠʷ ʙʫʜʫʪ ʨʘʩʩʤʦʪʨʝʥʳ ʚ ʩʣʝʜʫʶʱʠʭ ʣʘʙʦʨʘʪʦʨʥʳʭ ʨʘʙʦʪʘʭ.  

3.2.2 ʌʫʥʢʮʠʠ-ʯʣʝʥʳ 

ʌʫʥʢʮʠʠ-ʯʣʝʥʳ ï ʵʪʦ ʯʣʝʥʳ, ʢʦʪʦʨʳʝ ʦʙʝʩʧʝʯʠʚʘʶʪ ʥʝʢʦʪʦʨʫʶ 

ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʴ ʜʣʷ ʤʘʥʠʧʫʣʠʨʦʚʘʥʠʷ ʜʘʥʥʳʤʠ ʢʣʘʩʩʦʚ. ʆʥʠ ʜʝʣʷʪʩʷ ʥʘ 

ʩʣʝʜʫʶʱʠʝ ʚʠʜʳ: ʤʝʪʦʜʳ, ʩʚʦʡʩʪʚʘ, ʢʦʥʩʪʨʫʢʪʦʨʳ, ʬʠʥʘʣʠʟʘʪʦʨʳ, ʦʧʝʨʘʮʠʠ ʠ 

ʠʥʜʝʢʩʘʪʦʨʳ. 

ʄʝʪʦʜʳ (method) ï ʵʪʦ ʬʫʥʢʮʠʠ, ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʝ ʩ ʦʧʨʝʜʝʣʝʥʥʳʤ ʢʣʘʩʩʦʤ. 

ʂʘʢ ʠ ʜʘʥʥʳʝ-ʯʣʝʥʳ, ʧʦ ʫʤʦʣʯʘʥʠʶ ʦʥʠ ʷʚʣʷʶʪʩʷ ʯʣʝʥʘʤʠ ʵʢʟʝʤʧʣʷʨʘ. ʆʥʠ ʤʦʛʫʪ 

ʙʳʪʴ ʦʙʲʷʚʣʝʥʳ ʩʪʘʪʠʯʝʩʢʠʤʠ ʩ ʧʦʤʦʱʴʶ ʤʦʜʠʬʠʢʘʪʦʨʘ static. 

ʉʚʦʡʩʪʚʘ (property) ï ʵʪʦ ʥʘʙʦʨʳ ʬʫʥʢʮʠʡ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʙʳʪʴ ʜʦʩʪʫʧʥʳ 

ʢʣʠʝʥʪʫ ʪʘʢʠʤ ʞʝ ʩʧʦʩʦʙʦʤ, ʢʘʢ ʦʙʱʝʜʦʩʪʫʧʥʳʝ ʧʦʣʷ ʢʣʘʩʩʘ. ɺ ʉ# ʧʨʝʜʫʩʤʦʪʨʝʥ 

ʩʧʝʮʠʘʣʴʥʳʡ ʩʠʥʪʘʢʩʠʩ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʯʪʝʥʠʷ ʠ ʟʘʧʠʩʠ ʩʚʦʡʩʪʚ ʜʣʷ ʢʣʘʩʩʦʚ, 

ʧʦʵʪʦʤʫ ʧʠʩʘʪʴ ʩʦʙʩʪʚʝʥʥʳʝ ʤʝʪʦʜʳ ʩ ʠʤʝʥʘʤʠ, ʥʘʯʠʥʘʶʱʠʤʠʩʷ ʥʘ Set ʠ Get, ʥʝ 

ʧʦʥʘʜʦʙʠʪʩʷ. ʇʦʩʢʦʣʴʢʫ ʥʝ ʩʫʱʝʩʪʚʫʝʪ ʢʘʢʦʛʦ-ʪʦ ʦʪʜʝʣʴʥʦʛʦ ʩʠʥʪʘʢʩʠʩʘ ʜʣʷ 

ʩʚʦʡʩʪʚ, ʢʦʪʦʨʳʡ ʦʪʣʠʯʘʣ ʙʳ ʠʭ ʦʪ ʥʦʨʤʘʣʴʥʳʭ ʬʫʥʢʮʠʡ, ʩʦʟʜʘʝʪʩʷ ʠʣʣʶʟʠʷ 

ʦʙʲʝʢʪʦʚ ʢʘʢ ʨʝʘʣʴʥʳʭ ʩʫʱʥʦʩʪʝʡ, ʧʨʝʜʦʩʪʘʚʣʷʝʤʳʭ ʢʣʠʝʥʪʩʢʦʤʫ ʢʦʜʫ. 

ʂʦʥʩʪʨʫʢʪʦʨʳ (constructor) ï ʵʪʦ ʩʧʝʮʠʘʣʴʥʳʝ ʬʫʥʢʮʠʠ, ʚʳʟʳʚʘʝʤʳʝ 

ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʧʨʠ ʠʥʠʮʠʘʣʠʟʘʮʠʠ ʦʙʲʝʢʪʘ. ʀʭ ʠʤʝʥʘ ʩʦʚʧʘʜʘʶʪ ʩ ʠʤʝʥʘʤʠ 

ʢʣʘʩʩʦʚ, ʢʦʪʦʨʳʤ ʦʥʠ ʧʨʠʥʘʜʣʝʞʘʪ, ʠ ʦʥʠ ʥʝ ʠʤʝʶʪ ʪʠʧʘ ʚʦʟʚʨʘʪʘ. ʂʦʥʩʪʨʫʢʪʦʨʳ 

ʧʦʣʝʟʥʳ ʜʣʷ ʠʥʠʮʠʘʣʠʟʘʮʠʠ ʧʦʣʝʡ ʢʣʘʩʩʘ. 

ʌʠʥʘʣʠʟʘʪʦʨʳ (finalizer) ʧʦʭʦʞʠ ʥʘ ʢʦʥʩʪʨʫʢʪʦʨʳ, ʥʦ ʚʳʟʳʚʘʶʪʩʷ, ʢʦʛʜʘ 

ʩʨʝʜʘ CLR ʦʧʨʝʜʝʣʷʝʪ, ʯʪʦ ʦʙʲʝʢʪ ʙʦʣʴʰʝ ʥʝ ʥʫʞʝʥ. ʆʥʠ ʠʤʝʶʪ ʪʦ ʞʝ ʠʤʷ, ʯʪʦ ʠ 

ʢʣʘʩʩ, ʥʦ ʩ ʧʨʝʜʰʝʩʪʚʫʶʱʠʤ ʩʠʤʚʦʣʦʤ ʪʠʣʴʜʳ (~). ʇʨʝʜʩʢʘʟʘʪʴ ʪʦʯʥʦ, ʢʦʛʜʘ ʙʫʜʝʪ 

ʚʳʟʚʘʥ ʬʠʥʘʣʠʟʘʪʦʨ, ʥʝʚʦʟʤʦʞʥʦ. 
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ʆʧʝʨʘʮʠʠ (operator) ï ʵʪʦ ʧʨʦʩʪʝʡʰʠʝ ʜʝʡʩʪʚʠʷ ʚʨʦʜʝ + ʠʣʠ -. ʂʦʛʜʘ ʚʳ 

ʩʢʣʘʜʳʚʘʝʪʝ ʜʚʘ ʮʝʣʳʭ ʯʠʩʣʘ, ʪʦ, ʩʪʨʦʛʦ ʛʦʚʦʨʷ, ʧʨʠʤʝʥʷʝʪʝ ʦʧʝʨʘʮʠʶ + ʢ ʮʝʣʳʤ. 

ʆʜʥʘʢʦ ʉ# ʧʦʟʚʦʣʷʝʪ ʫʢʘʟʘʪʴ, ʢʘʢ ʩʫʱʝʩʪʚʫʶʱʠʝ ʦʧʝʨʘʮʠʠ ʙʫʜʫʪ ʨʘʙʦʪʘʪʴ ʩ 

ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʤʠ ʢʣʘʩʩʘʤʠ (ʪʘʢ ʥʘʟʳʚʘʝʤʘʷ ʧʝʨʝʛʨʫʟʢʘ ʦʧʝʨʘʮʠʡ). 

ʀʥʜʝʢʩʘʪʦʨʳ (indexer) ʧʦʟʚʦʣʷʶʪ ʠʥʜʝʢʩʠʨʦʚʘʪʴ ʦʙʲʝʢʪʳ ʪʘʢʠʤ ʞʝ 

ʩʧʦʩʦʙʦʤ, ʢʘʢ ʤʘʩʩʠʚ ʠʣʠ ʢʦʣʣʝʢʮʠʶ. 

ɺ ʜʘʥʥʦʡ ʣʘʙʦʨʘʪʦʨʥʦʡ ʨʘʙʦʪʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʪʦʣʴʢʦ ʤʝʪʦʜʳ ʢʣʘʩʩʘ ï ʵʪʦ 

ʬʫʥʢʮʠʠ, ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʝ ʩ ʦʧʨʝʜʝʣʝʥʥʳʤ ʢʣʘʩʩʦʤ.  

ɺ C# ʦʙʲʷʚʣʝʥʠʝ ʤʝʪʦʜʘ ʢʣʘʩʩʘ ʩʦʩʪʦʠʪ ʠʟ ʩʧʝʮʠʬʠʢʘʪʦʨʘ ʜʦʩʪʫʧʥʦʩʪʠ, 

ʚʦʟʚʨʘʱʘʝʤʦʛʦ ʟʥʘʯʝʥʠʷ, ʠʤʝʥʠ ʤʝʪʦʜʘ, ʩʧʠʩʢʘ ʬʦʨʤʘʣʴʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʠ ʪʝʣʘ 

ʤʝʪʦʜʘ:  

 

ʅʘʧʨʠʤʝʨ, ʜʦʙʘʚʠʤ ʤʝʪʦʜʳ ʜʣʷ ʦʙʲʷʚʣʝʥʥʦʛʦ ʨʘʥʝʝ ʢʣʘʩʩʘ MyFirstClass: 
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ʉʠʥʪʘʢʩʠʩ ʚʳʟʦʚʘ ʤʝʪʦʜʦʚ ʘʥʘʣʦʛʠʯʝʥ ʩʠʥʪʘʢʩʠʩʫ ʦʙʨʘʱʝʥʠʷ ʢ ʜʘʥʥʳʤ-

ʯʣʝʥʘʤ:  

 

ɺ ʜʘʥʥʦʤ ʧʨʠʤʝʨʝ ʤʝʪʦʜ InitClassMembers ʥʝ ʚʦʟʚʨʘʱʘʝʪ ʥʠʢʘʢʠʭ ʜʘʥʥʳʭ, 

ʥʦ ʪʨʝʙʫʝʪ ʧʝʨʝʜʘʯʠ ʝʤʫ ʬʘʢʪʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ. ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʤʝʪʦʜ GetAbsA 

ʚʦʟʚʨʘʱʘʝʪ ʟʥʘʯʝʥʠʝ ʪʠʧʘ int ʠ ʥʝ ʧʨʝʜʧʦʣʘʛʘʝʪ ʥʠʢʘʢʠʭ ʧʘʨʘʤʝʪʨʦʚ. 

ɺ ʦʙʱʝʤ ʩʣʫʯʘʝ ʧʘʨʘʤʝʪʨʳ ʤʦʛʫʪ ʧʝʨʝʜʘʚʘʪʴʩʷ ʤʝʪʦʜʫ ʣʠʙʦ ʧʦ ʟʥʘʯʝʥʠʶ, 

ʣʠʙʦ ʧʦ ʩʩʳʣʢʝ. ʂʦʛʜʘ ʧʝʨʝʤʝʥʥʘʷ ʧʝʨʝʜʘʝʪʩʷ ʧʦ ʩʩʳʣʢʝ, ʚʳʟʳʚʘʝʤʳʡ ʤʝʪʦʜ 

ʧʦʣʫʯʘʝʪ ʩʘʤʫ ʧʝʨʝʤʝʥʥʫʶ, ʧʦʵʪʦʤʫ ʣʶʙʳʝ ʠʟʤʝʥʝʥʠʷ, ʢʦʪʦʨʳʤ ʦʥʘ ʧʦʜʚʝʨʛʥʝʪʩʷ 

ʚʥʫʪʨʠ ʤʝʪʦʜʘ, ʦʩʪʘʥʫʪʩʷ ʚ ʩʠʣʝ ʧʦʩʣʝ ʝʛʦ ʟʘʚʝʨʰʝʥʠʷ. ʅʦ ʝʩʣʠ ʧʝʨʝʤʝʥʥʘʷ 

ʧʝʨʝʜʘʝʪʩʷ ʧʦ ʟʥʘʯʝʥʠʶ, ʚʳʟʳʚʘʝʤʳʡ ʤʝʪʦʜ ʧʦʣʫʯʘʝʪ ʢʦʧʠʶ ʵʪʦʡ ʧʝʨʝʤʝʥʥʦʡ, ʘ 

ʵʪʦ ʟʥʘʯʠʪ, ʯʪʦ ʚʩʝ ʠʟʤʝʥʝʥʠʷ ʚ ʥʝʡ ʧʦ ʟʘʚʝʨʰʝʥʠʠ ʤʝʪʦʜʘ ʙʫʜʫʪ ʫʪʝʨʷʥʳ. ɼʣʷ 

ʩʣʦʞʥʳʭ ʪʠʧʦʚ ʜʘʥʥʳʭ ʧʝʨʝʜʘʯʘ ʧʦ ʩʩʳʣʢʝ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʘ ʠʟ-ʟʘ ʙʦʣʴʰʦʛʦ 

ʦʙʲʝʤʘ ʜʘʥʥʳʭ, ʢʦʪʦʨʳʡ ʧʨʠʭʦʜʠʪʩʷ ʢʦʧʠʨʦʚʘʪʴ ʧʨʠ ʧʝʨʝʜʘʯʝ ʧʦ ʟʥʘʯʝʥʠʶ.  

ɽʩʣʠ ʥʝ ʫʢʘʟʘʥʦ ʦʙʨʘʪʥʦʝ, ʪʦ ʚ ʉ# ʚʩʝ ʧʘʨʘʤʝʪʨʳ ʧʝʨʝʜʘʶʪʩʷ ʧʦ ʟʥʘʯʝʥʠʶ. 

ʊʝʤ ʥʝ ʤʝʥʝʝ, ʤʦʞʥʦ ʧʨʠʥʫʜʠʪʝʣʴʥʦ ʧʝʨʝʜʘʚʘʪʴ ʟʥʘʯʝʥʠʷ ʧʦ ʩʩʳʣʢʝ, ʜʣʷ ʯʝʛʦ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʢʣʶʯʝʚʦʝ ʩʣʦʚʦ ref. ɽʩʣʠ ʧʘʨʘʤʝʪʨ ʧʝʨʝʜʘʝʪʩʷ ʚ ʤʝʪʦʜ, ʠ ʚʭʦʜʥʦʡ 

ʘʨʛʫʤʝʥʪ ʵʪʦʛʦ ʤʝʪʦʜʘ ʩʥʘʙʞʝʥ ʧʨʝʬʠʢʩʦʤ ref, ʪʦ ʣʶʙʳʝ ʠʟʤʝʥʝʥʠʷ ʵʪʦʡ 

ʧʝʨʝʤʝʥʥʦʡ, ʢʦʪʦʨʳʝ ʩʜʝʣʘʝʪ ʤʝʪʦʜ, ʦʪʨʘʟʷʪʩʷ ʥʘ ʠʩʭʦʜʥʦʤ ʦʙʲʝʢʪʝ. 

ɺ ʉ-ʧʦʜʦʙʥʳʭ ʷʟʳʢʘʭ ʬʫʥʢʮʠʠ ʯʘʩʪʦ ʚʦʟʚʨʘʱʘʶʪ ʙʦʣʝʝ ʦʜʥʦʛʦ ʟʥʘʯʝʥʠʷ. 

ʕʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʧʨʠʤʝʥʝʥʠʝʤ ʚʳʭʦʜʥʳʭ ʧʘʨʘʤʝʪʨʦʚ, ʟʘ ʩʯʝʪ ʧʨʠʩʚʘʠʚʘʥʠʷ 

ʟʥʘʯʝʥʠʡ ʧʝʨʝʤʝʥʥʳʤ, ʧʝʨʝʜʘʥʥʳʤ ʚ ʤʝʪʦʜ ʧʦ ʩʩʳʣʢʝ. ʏʘʩʪʦ ʧʝʨʚʦʥʘʯʘʣʴʥʦʝ 

ʟʥʘʯʝʥʠʝ ʪʘʢʠʭ ʧʝʨʝʤʝʥʥʳʭ ʥʝ ʚʘʞʥʦ. ʕʪʠ ʟʥʘʯʝʥʠʷ ʧʝʨʝʟʘʧʠʩʳʚʘʶʪʩʷ ʚ ʬʫʥʢʮʠʠ, 

ʢʦʪʦʨʘʷ ʤʦʞʝʪ ʜʘʞʝ ʥʝ ʦʙʨʘʱʘʪʴ ʚʥʠʤʘʥʠʷ ʥʘ ʪʦ, ʯʪʦ ʚ ʥʠʭ ʭʨʘʥʠʣʦʩʴ 

ʧʝʨʚʦʥʘʯʘʣʴʥʦ. 

ɹʳʣʦ ʙʳ ʫʜʦʙʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʪʦ ʞʝ ʩʦʛʣʘʰʝʥʠʝ ʚ ʉ#. ʆʜʥʘʢʦ ʚ ʉ# ʪʨʝʙʫʝʪʩʷ, 

ʯʪʦʙʳ ʧʝʨʝʤʝʥʥʳʝ ʙʳʣʠ ʠʥʠʮʠʘʣʠʟʠʨʦʚʘʥʳ ʢʘʢʠʤ-ʪʦ ʥʘʯʘʣʴʥʳʤ ʟʥʘʯʝʥʠʝʤ ʧʝʨʝʜ 
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ʪʝʤ, ʢʘʢ ʢ ʥʠʤ ʙʫʜʝʪ ʚʳʧʦʣʥʝʥʦ ʦʙʨʘʱʝʥʠʝ. ʍʦʪʷ ʤʦʞʥʦ ʠʥʠʮʠʘʣʠʟʠʨʦʚʘʪʴ 

ʚʭʦʜʥʳʝ ʧʝʨʝʤʝʥʥʳʝ ʢʘʢʠʤʠ-ʪʦ ʙʝʩʩʤʳʩʣʝʥʥʳʤʠ ʟʥʘʯʝʥʠʷʤʠ ʜʦ ʧʝʨʝʜʘʯʠ ʠʭ ʚ 

ʬʫʥʢʮʠʶ, ʢʦʪʦʨʘʷ ʥʘʧʦʣʥʠʪ ʠʭ ʦʩʤʳʩʣʝʥʥʳʤʠ ʟʥʘʯʝʥʠʷʤʠ, ʵʪʦʪ ʧʨʠʝʤ ʚʳʛʣʷʜʠʪ ʚ 

ʣʫʯʰʝʤ ʩʣʫʯʘʝ ʠʟʣʠʰʥʠʤ, ʘ ʚ ʭʫʜʰʝʤ ï ʩʙʠʚʘʶʱʠʤ ʩ ʪʦʣʢʫ. ʊʝʤ ʥʝ ʤʝʥʝʝ, 

ʩʫʱʝʩʪʚʫʝʪ ʩʧʦʩʦʙ ʦʙʦʡʪʠ ʪʨʝʙʦʚʘʥʠʝ ʢʦʤʧʠʣʷʪʦʨʘ ʉ# ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʘʯʘʣʴʥʦʡ 

ʠʥʠʮʠʘʣʠʟʘʮʠʠ ʧʝʨʝʤʝʥʥʳʭ. 

ʕʪʦ ʜʦʩʪʠʛʘʝʪʩʷ ʢʣʶʯʝʚʳʤ ʩʣʦʚʦʤ out. ʂʦʛʜʘ ʚʭʦʜʥʦʡ ʘʨʛʫʤʝʥʪ ʩʥʘʙʞʝʥ 

ʧʨʝʬʠʢʩʦʤ out, ʵʪʦʤʫ ʤʝʪʦʜʫ ʤʦʞʥʦ ʧʝʨʝʜʘʪʴ ʥʝʠʥʠʮʠʘʣʠʟʠʨʦʚʘʥʥʫʶ 

ʧʝʨʝʤʝʥʥʫʶ. ʇʝʨʝʤʝʥʥʘʷ ʧʝʨʝʜʘʝʪʩʷ ʧʦ ʩʩʳʣʢʝ, ʧʦʵʪʦʤʫ ʣʶʙʳʝ ʠʟʤʝʥʝʥʠʷ, 

ʚʳʧʦʣʥʝʥʥʳʝ ʤʝʪʦʜʦʤ ʚ ʧʝʨʝʤʝʥʥʦʡ, ʩʦʭʨʘʥʷʶʪʩʷ ʧʦʩʣʝ ʪʦʛʦ, ʢʘʢ ʦʥ ʚʝʨʥʝʪ 

ʫʧʨʘʚʣʝʥʠʝ. ʂʣʶʯʝʚʦʝ ʩʣʦʚʦ out ʪʘʢʞʝ ʜʦʣʞʥʦ ʫʢʘʟʳʚʘʪʴʩʷ ʧʨʠ ʚʳʟʦʚʝ ʤʝʪʦʜʘ ï 

ʪʘʢ ʞʝ, ʢʘʢ ʧʨʠ ʝʛʦ ʦʧʨʝʜʝʣʝʥʠʠ. 

ʏʘʩʪʠʯʥʳʝ ʢʣʘʩʩʳ.  

ʂʣʶʯʝʚʦʝ ʩʣʦʚʦ partial (ʯʘʩʪʠʯʥʳʡ) ʧʦʟʚʦʣʷʝʪ ʦʧʨʝʜʝʣʠʪʴ ʢʣʘʩʩ, ʩʪʨʫʢʪʫʨʫ 

ʠʣʠ ʠʥʪʝʨʬʝʡʩ, ʨʘʩʧʨʝʜʝʣʝʥʥʳʡ ʧʦ ʥʝʩʢʦʣʴʢʠʤ ʬʘʡʣʘʤ. ʅʦ ʩʠʪʫʘʮʠʠ, ʢʦʛʜʘ 

ʤʥʦʞʝʩʪʚʫ ʨʘʟʨʘʙʦʪʯʠʢʦʚ ʪʨʝʙʫʝʪʩʷ ʜʦʩʪʫʧ ʢ ʦʜʥʦʤʫ ʠ ʪʦʤʫ ʞʝ ʢʣʘʩʩʫ, ʠʣʠ ʞʝ ʚ 

ʩʠʪʫʘʮʠʠ, ʢʦʛʜʘ ʥʝʢʦʪʦʨʳʡ ʛʝʥʝʨʘʪʦʨ ʢʦʜʘ ʛʝʥʝʨʠʨʫʝʪ ʯʘʩʪʴ ʢʣʘʩʩʘ, ʪʘʢʦʝ 

ʨʘʟʜʝʣʝʥʠʝ ʢʣʘʩʩʘ ʥʘ ʥʝʩʢʦʣʴʢʦ ʬʘʡʣʦʚ ʤʦʞʝʪ ʦʢʘʟʘʪʴʩʷ ʧʦʣʝʟʥʳʤ. ʂʣʶʯʝʚʦʝ 

ʩʣʦʚʦ partial ʧʨʦʩʪʦ ʧʦʤʝʱʘʝʪʩʷ ʧʝʨʝʜ ʢʣʘʩʩʦʤ, ʩʪʨʫʢʪʫʨʦʡ ʠʣʠ ʠʥʪʝʨʬʝʡʩʦʤ. 

ʉʪʘʪʠʯʝʩʢʠʝ ʢʣʘʩʩʳ.  

ʉʪʘʪʠʯʝʩʢʠʡ ʢʣʘʩʩ ʬʫʥʢʮʠʦʥʘʣʴʥʦ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʪʦ ʞʝ ʩʘʤʦʝ, ʯʪʦ ʠ 

ʢʣʘʩʩ ʩ ʧʨʠʚʘʪʥʳʤ ʩʪʘʪʠʯʝʩʢʠʤ ʢʦʥʩʪʨʫʢʪʦʨʦʤ. ʉʦʟʜʘʪʴ ʵʢʟʝʤʧʣʷʨ ʪʘʢʦʛʦ ʢʣʘʩʩʘ 

ʥʝʚʦʟʤʦʞʥʦ. ɽʩʣʠ ʫʢʘʟʘʪʴ ʢʣʶʯʝʚʦʝ ʩʣʦʚʦ static ʚ ʦʙʲʷʚʣʝʥʠʠ ʢʣʘʩʩʘ, ʢʦʤʧʠʣʷʪʦʨ 

ʙʫʜʝʪ ʛʘʨʘʥʪʠʨʦʚʘʪʴ, ʯʪʦ ʢ ʵʪʦʤʫ ʢʣʘʩʩʫ ʥʠʢʦʛʜʘ ʥʝ ʙʫʜʫʪ ʜʦʙʘʚʣʝʥʳ 

ʥʝʩʪʘʪʠʯʝʩʢʠʝ ʯʣʝʥʳ. 

ʂʣʘʩʩ Object. 

ʂʣʘʩʩʳ .NET ʠʟʥʘʯʘʣʴʥʦ ʫʥʘʩʣʝʜʦʚʘʥʳ ʦʪ System.Object. ʌʘʢʪʠʯʝʩʢʠ, ʝʩʣʠ 

ʧʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʥʦʚʦʛʦ ʢʣʘʩʩʘ ʙʘʟʦʚʳʡ ʢʣʘʩʩ ʥʝ ʫʢʘʟʘʥ, ʢʦʤʧʠʣʷʪʦʨ 

ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʧʨʝʜʧʦʣʘʛʘʝʪ, ʯʪʦ ʦʥ ʥʘʩʣʝʜʫʝʪʩʷ ʦʪ Object.  
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ʇʨʘʢʪʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ ʵʪʦʛʦ ʚ ʪʦʤ, ʯʪʦ ʧʦʤʠʤʦ ʤʝʪʦʜʦʚ ʠ ʩʚʦʡʩʪʚ, ʢʦʪʦʨʳʝ 

ʧʨʦʛʨʘʤʤʠʩʪ ʦʧʨʝʜʝʣʷʝʪ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ, ʪʘʢʞʝ ʧʦʷʚʣʷʝʪʩʷ ʜʦʩʪʫʧ ʢ ʤʥʦʞʝʩʪʚʫ 

ʦʙʱʝʜʦʩʪʫʧʥʳʭ ʠ ʟʘʱʠʱʝʥʥʳʭ ʤʝʪʦʜʦʚ-ʯʣʝʥʦʚ, ʢʦʪʦʨʳʝ ʦʧʨʝʜʝʣʝʥʳ ʚ ʢʣʘʩʩʝ 

Object. ʕʪʠ ʤʝʪʦʜʳ ʧʨʠʩʫʪʩʪʚʫʶʪ ʚʦ ʚʩʝʭ ʦʧʨʝʜʝʣʷʝʤʳʭ ʢʣʘʩʩʘʭ. 

6.3. ʄʝʪʦʜʠʢʘ ʠ ʧʦʨʷʜʦʢ ʚʳʧʦʣʥʝʥʠʷ ʨʘʙʦʪʳ  

6.3.1. ʋʯʝʙʥʘʷ ʟʘʜʘʯʘ 

ʋʩʣʦʚʠʝ. ʈʘʟʨʘʙʦʪʘʪʴ ʢʣʘʩʩ ʜʣʷ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦʙʲʝʢʪʘ çʇʨʷʤʦʫʛʦʣʴʥʳʡ 

ʧʘʨʘʣʣʝʣʝʧʠʧʝʜè. ʈʝʘʣʠʟʫʡʪʝ ʚʩʝ ʥʝʦʙʭʦʜʠʤʳʝ ʧʦʣʷ ʜʘʥʥʳʭ (ʟʘʢʨʳʪʳʝ) ʠ ʤʝʪʦʜʳ 

ʧʦʟʚʦʣʷʶʱʠʝ:  

ïʩʯʠʪʳʚʘʪʴ ʠʟ ʬʘʡʣʘ ʩʦʩʪʦʷʥʠʝ ʧʦʣʝʡ ʜʘʥʥʳʭ ʦʙʲʝʢʪʘ;  

ï ʚʳʯʠʩʣʷʪʴ ʦʙʲʝʤ ʧʨʷʤʦʫʛʦʣʴʥʦʛʦ ʧʘʨʘʣʣʝʣʝʧʠʧʝʜʘ;  

ï ʚʳʯʠʩʣʷʪʴ ʧʣʦʱʘʜʴ ʧʦʚʝʨʭʥʦʩʪʠ ʧʨʷʤʦʫʛʦʣʴʥʦʛʦ ʧʘʨʘʣʣʝʣʝʧʠʧʝʜʘ;  

ï ʚʳʚʦʜʠʪʴ ʧʦʣʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʦʙ ʦʙʲʝʢʪʝ ʚ ʚʳʭʦʜʥʦʡ ʬʘʡʣ.  

ʈʝʰʝʥʠʝ. ʈʝʰʝʥʠʝ ʜʘʥʥʦʡ ʟʘʜʘʯʠ ʩʦʩʪʦʠʪ ʠʟ ʩʣʝʜʫʶʱʠʭ ʵʪʘʧʦʚ: 1) 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʢʣʘʩʩʘ; 2) ʦʙʲʷʚʣʝʥʠʝ ʢʣʘʩʩʘ (ʢʦʜʠʨʦʚʘʥʠʝ); 3) ʜʝʤʦʥʩʪʨʘʮʠʷ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʢʣʘʩʩʘ (ʩʦʟʜʘʥʠʝ ʦʙʲʝʢʪʘ ʠ ʚʳʟʦʚ ʤʝʪʦʜʦʚ).  

ʇʨʦʝʢʪʠʨʦʚʘʥʠʝ ʢʣʘʩʩʘ ʤʦʞʥʦ ʧʨʦʠʟʚʦʜʠʪʴ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʣʶʙʦʛʦ 

ʩʨʝʜʩʪʚʘ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ (UML-ʨʝʜʘʢʪʦʨ, ʦʥʣʘʡʥ ʩʨʝʜʩʪʚʘ ʧʦʩʪʨʦʝʥʠʷ ʜʠʘʛʨʘʤʤ 

(https://www.draw.io), ʦʙʳʯʥʳʡ ʛʨʘʬʠʯʝʩʢʠʡ ʨʝʜʘʢʪʦʨ). ʅʘ ʨʠʩʫʥʢʝ 6.1 ʧʦʢʘʟʘʥʘ 

ʜʠʘʛʨʘʤʤʘ ʢʣʘʩʩʦʚ ʜʣʷ ʩʧʨʦʝʢʪʠʨʦʚʘʥʥʦʛʦ ʢʣʘʩʩʘ Par. 
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ʈʠʩʫʥʦʢ 6.1 ï ʂʣʘʩʩ Par ʚ ʨʝʜʘʢʪʦʨʝ ʜʠʘʛʨʘʤʤ ʢʣʘʩʩʦʚ 

 

ʇʨʦʝʢʪ ʢʣʘʩʩʘ ʫʯʠʪʳʚʘʝʪ ʚʩʝ ʜʘʥʥʳʝ ʠ ʤʝʪʦʜʳ, ʢʦʪʦʨʳʝ ʤʦʞʥʦ ʚʳʷʚʠʪʴ, 

ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʚ ʟʘʜʘʥʠʝ:  

1) ʚ ʢʣʘʩʩʝ ʦʧʨʝʜʝʣʝʥʳ ʪʨʠ ʟʘʢʨʳʪʳʝ ʧʝʨʝʤʝʥʥʳʝ a, b, c, ʦʧʠʩʳʚʘʶʱʠʝ 

ʩʪʦʨʦʥʳ ʧʨʷʤʦʫʛʦʣʴʥʦʛʦ ʧʘʨʘʣʣʝʣʦʛʨʘʤʤʘ; 

2) ʚ ʢʣʘʩʩʝ ʜʦʣʞʥʳ ʙʳʪʴ ʩʣʝʜʫʶʱʠʝ ʦʪʢʨʳʪʳʝ ʤʝʪʦʜʳ: GetV() ï ʚʦʟʚʨʘʱʘʝʪ 

ʦʙʲʝʤ ʧʨʷʤʦʫʛʦʣʴʥʦʛʦ ʧʘʨʘʣʣʝʣʦʛʨʘʤʤʘ; GetS() ï ʚʦʟʚʨʘʱʘʝʪ ʧʣʦʱʘʜʴ 

ʧʦʚʝʨʭʥʦʩʪʠ ʧʨʷʤʦʫʛʣʴʥʦʛʦ ʧʘʨʘʣʣʝʣʦʛʨʘʤʤʘ; Info() ï ʚʳʚʦʜʠʪ ʚ ʩʪʘʥʜʘʨʪʥʳʡ 

ʧʦʪʦʢ ʠʥʬʦʨʤʘʮʠʶ ʦ ʧʘʨʘʣʣʝʣʦʛʨʘʤʤʝ; Load() ï ʧʨʦʠʟʚʦʜʠʪ ʟʘʛʨʫʟʢʫ ʜʘʥʥʳʭ ʠʟ 

ʚʭʦʜʥʦʛʦ ʧʦʪʦʢʘ ʜʣʷ ʠʥʠʮʠʘʣʠʟʘʮʠʠ ʟʘʢʨʳʪʳʭ ʧʦʣʝʡ. 

ʇʝʨʝʭʦʜʠʤ ʢ ʢʦʜʠʨʦʚʘʥʠʶ. ɼʦʙʘʚʣʷʝʤ ʥʦʚʳʡ ʢʣʘʩʩ Par ʚ ʧʨʦʝʢʪ Visual 

Studio, ʥʘʧʦʣʥʷʝʤ ʝʛʦ ʧʦʣʷʤʠ ʜʘʥʥʳʭ ʠ ʤʝʪʦʜʘʤʠ (ʧʦʢʘ ʧʫʩʪʳʤʠ, ʧʦʟʞʝ 

ʨʝʘʣʠʟʫʝʤ). ʃʠʩʪʠʥʛ ʜʘʥʥʦʛʦ ʢʣʘʩʩʘ ʩ ʤʝʪʦʜʘʤʠ-ʟʘʛʣʫʰʢʘʤʠ ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ 

ʨʠʩʫʥʢʝ 6.2. 
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ʈʠʩʫʥʦʢ 6.2 ï çʅʘʙʨʦʩʦʢè ʢʣʘʩʩʘ Par ʚ Visual Studio 

 

ʇʨʝʜʩʪʘʚʣʝʥʥʳʡ ʥʘʙʨʦʩʦʢ ʢʣʘʩʩʘ ʩʦʜʝʨʞʠʪ ʧʫʩʪʳʝ ʤʝʪʦʜʳ, ʥʦ ʚ ʧʨʦʝʢʪʘʭ ʥʘ 

ʣʶʙʦʤ ʷʟʳʢʝ ʥʝʣʴʟʷ ʦʩʪʘʚʣʷʪʴ ʤʝʪʦʜʳ-ʟʘʛʣʫʰʢʠ ʧʫʩʪʳʤʠ, ʠʣʠ ʚʦʟʚʨʘʱʘʶʱʠʤʠ 

ʥʫʣʝʚʳʝ ʟʥʘʯʝʥʠʷ. ɺ ʙʦʣʴʰʦʤ ʦʙʲʝʤʝ ʢʦʜʘ ʤʦʞʥʦ ʟʘʙʳʪʴ ʨʝʘʣʠʟʦʚʘʪʴ ʧʫʩʪʦʡ ʤʝʪʦʜ 

ʠ ʚʦʟʥʠʢʥʝʪ ʪʨʫʜʥʦʫʣʦʚʠʤʘʷ ʦʰʠʙʢʘ. ʇʦʵʪʦʤʫ ʚ ʪʝʣʝ ʤʝʪʦʜʘ-ʟʘʛʣʫʰʢʠ ʚʩʪʘʚʣʷʶʪ 

ʚʳʟʦʚ ʠʩʢʣʶʯʝʥʠʷ throw  new NotImplementedException () . ʇʨʠ ʧʦʧʳʪʢʝ ʚʳʟʦʚʘ 

ʪʘʢʦʛʦ ʤʝʪʦʜʘ ʧʨʦʛʨʘʤʤʘ ʩʛʝʥʝʨʠʨʫʝʪ ʠʩʢʣʶʯʝʥʠʝ, ʠ ʧʨʦʛʨʘʤʤʘ ʟʘʚʝʨʰʠʪʩʷ 

ʘʚʘʨʠʡʥʦ. 

ʇʦʩʣʝ ʵʪʦʛʦ ʤʦʞʥʦ ʥʘʧʦʣʥʠʪʴ ʢʣʘʩʩ ʩʦʜʝʨʞʘʥʠʝʤ. ʅʘ ʨʠʩʫʥʢʝ 6.3 ʧʦʢʘʟʘʥ 

ʣʠʩʪʠʥʛ ʢʣʘʩʩʘ, ʩʦʜʝʨʞʘʱʠʡ ʦʧʨʝʜʝʣʝʥʠʝ ʚʩʝʭ ʤʝʪʦʜʦʚ. 
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ʈʠʩʫʥʦʢ 6.3 ï ʆʧʨʝʜʝʣʝʥʠʝ ʢʣʘʩʩʘ Par 

 

ʊʝʧʝʨʴ ʤʦʞʥʦ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʢʣʘʩʩʘ Par. ɺ ʜʘʥʥʦʡ 

ʨʘʙʦʪʝ ʥʝʦʙʭʦʜʠʤʦ ʩʦʟʜʘʪʴ ʜʚʝ ʚʝʨʩʠʠ ʠʩʧʦʣʥʷʝʤʦʛʦ ʬʘʡʣʘ: Release ʠ Debug. 

ɺʝʨʩʠʷ Release ʙʫʜʝʪ ʨʘʙʦʪʘʪʴ ʩ ʬʘʡʣʘʤʠ par_input.txt ʠ output.txt ʚ ʢʘʯʝʩʪʚʝ 

ʠʩʪʦʯʥʠʢʦʚ ʚʚʦʜʘ-ʚʳʚʦʜʘ. ɺʝʨʩʠʷ Debug ʙʫʜʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʢʘʯʝʩʪʚʝ ʠʩʪʦʯʥʠʢʦʚ 

ʩʪʘʥʜʘʨʪʥʳʭ ʧʦʪʦʢʦʚ ʢʣʘʚʠʘʪʫʨʫ ʠ ʢʦʥʩʦʣʴ (ʯʪʦ ʫʩʪʘʥʦʚʣʝʥʦ ʧʦ ʫʤʦʣʯʘʥʠʶ). ʅʘ 

ʨʠʩʫʥʢʝ 6.4 ʧʨʝʜʩʪʘʚʣʝʥ ʣʠʩʪʠʥʛ, ʜʝʤʦʥʩʪʨʠʨʫʶʱʠʡ ʨʘʙʦʪʫ ʩ ʢʣʘʩʩʦʤ Par. 
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ʈʠʩʫʥʦʢ 6.4 ï ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʢʣʘʩʩʘ Par 

 

ʉʣʝʜʫʝʪ ʦʙʨʘʪʠʪʴ ʚʥʠʤʘʥʠʝ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʜʠʨʝʢʪʠʚʳ ʧʨʝʧʨʦʮʝʩʩʦʨʘ #if , 

#else, #endif. ɼʘʥʥʳʝ ʜʠʨʝʢʪʠʚʳ ʨʝʘʣʠʟʫʶʪ ʢʦʤʧʠʣʷʮʠʶ ʢʦʜʘ, ʪʦʣʴʢʦ ʝʩʣʠ 

ʦʧʨʝʜʝʣʝʥ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʠʜʝʥʪʠʬʠʢʘʪʦʨ (ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ DEBUG). ɺ ʜʘʥʥʦʤ 

ʩʣʫʯʘʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʢʦʥʩʪʨʫʢʮʠʷ: 

#if  ! DEBUG  

ƛ 

#endif  

ʕʪʦ ʟʥʘʯʠʪ, ʯʪʦ ʝʩʣʠ çʥʝ DEBUGè (ʪ.ʝ. RELEASE), ʪʦ ʢʦʜ ʟʘʢʣʶʯʝʥʥʳʡ 

ʚʥʫʪʨʠ ʫʩʣʦʚʥʦʛʦ ʙʣʦʢʘ ʙʫʜʝʪ ʢʦʤʧʠʣʠʨʦʚʘʪʴʩʷ, ʚ ʧʨʦʪʠʚʥʦʤ ʩʣʫʯʘʝ ï ʥʝʪ. 
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ʇʝʨʝʢʣʶʯʠʪʴ ʨʝʞʠʤ ʩʙʦʨʢʠ ʤʦʞʥʦ ʚ ʥʘʩʪʨʦʡʢʘʭ ʩʙʦʨʢʠ ʢʦʥʬʠʛʫʨʘʮʠʠ (ʨʠʩʫʥʦʢ 

6.5). 

 
ʈʠʩʫʥʦʢ 6.5 ï ʅʘʩʪʨʦʡʢʠ ʢʦʥʬʠʛʫʨʘʮʠʠ 

 

Visual Studio ʩʦʟʜʘʝʪ ʜʚʝ ʩʙʦʨʢʠ: ʦʜʥʘ ʥʘʭʦʜʠʪʩʷ ʚ ʧʘʧʢʝ Release, ʚʪʦʨʘʷ ï ʚ 

Debug, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʦʜʥʘ ʧʨʦʛʨʘʤʤʘ Release ï ʜʣʷ ʟʘʢʘʟʯʠʢʘ ʙʫʜʝʪ ʨʘʙʦʪʘʪʴ ʩ 

ʬʘʡʣʘʤʠ, ʚʪʦʨʘʷ Debug ï ʜʣʷ ʦʪʣʘʜʢʠ ʨʘʙʦʪʘʝʪ ʩ ʢʦʥʩʦʣʴʶ. 

ʅʘ ʨʠʩʫʥʢʝ 6.6 ʧʦʢʘʟʘʥʘ ʧʨʦʛʨʘʤʤʘ Debug, ʥʘ ʨʠʩʫʥʢʝ 6.7 ʧʨʝʜʩʪʘʚʣʝʥʳ 

ʚʭʦʜʥʦʡ ʠ ʚʳʭʦʜʥʦʡ ʬʘʡʣ ʧʨʦʛʨʘʤʤʳ, ʩʦʙʨʘʥʥʦʡ ʢʘʢ Release 

 
ʈʠʩʫʥʦʢ 6.6 ï ɺʳʧʦʣʥʝʥʠʝ debug-ʧʨʠʣʦʞʝʥʠʷ 
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ʈʠʩʫʥʦʢ 6.7 ï ʌʘʡʣʳ release-ʧʨʠʣʦʞʝʥʠʷ 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʚʝʨʩʠʠ Debug ʤʦʞʥʦ ʨʝʘʣʠʟʦʚʘʪʴ ʜʦʚʦʣʴʥʦ ʩʣʦʞʥʳʡ 

ʜʠʘʣʦʛ ʩ ʧʦʣʴʟʦʚʘʪʝʣʝʤ, ʦʪʣʘʜʯʠʢʦʤ. ʪʝʩʪʠʨʦʚʱʠʢʦʤ, ʘ ʚ ʚʝʨʩʠʠ Release ʧʨʦʛʨʘʤʤʘ 

ʙʫʜʝʪ ʦʙʨʘʙʘʪʳʚʘʪʴ ʜʘʥʥʳʝ ʠʟ ʬʘʡʣʦʚ ʚ ʬʦʥʦʚʦʤ ʨʝʞʠʤʝ. 

6.3.2. ʀʥʜʠʚʠʜʫʘʣʴʥʦʝ ʟʘʜʘʥʠʝ 

ʉʧʨʦʝʢʪʠʨʫʡʪʝ ʢʣʘʩʩ, ʥʘʧʦʣʥʠʪʝ ʝʛʦ ʪʨʝʙʫʝʤʦʡ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʴʶ, 

ʧʨʦʜʝʤʦʥʩʪʨʠʨʫʡʪʝ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʴ ʢʣʘʩʩʘ. ʈʝʘʣʠʟʫʡʪʝ ʜʚʝ ʚʝʨʩʠʠ: debug ʠ 

release, ʧʨʦʜʝʤʦʥʩʪʨʠʨʫʡʪʝ ʨʘʟʣʠʯʥʦʝ ʧʦʚʝʜʝʥʠʝ ʧʨʦʛʨʘʤʤʳ ʜʣʷ ʨʘʟʣʠʯʥʳʭ 

ʢʦʥʬʠʛʫʨʘʮʠʡ ʩʙʦʨʢʠ. 

ɺʘʨʠʘʥʪ ɺʳʨʘʞʝʥʠʝ ʜʣʷ ʚʳʯʠʩʣʝʥʠʷ 

1 ʂʣʘʩʩ çʐʘʨè. ʈʝʘʣʠʟʦʚʘʪʴ ʚʚʦʜ ʠ ʚʳʚʦʜ ʧʦʣʝʡ ʜʘʥʥʳʭ, ʚʳʯʠʩʣʝʥʠʝ 

ʦʙʲʝʤʘ, ʜʠʘʤʝʪʨʘ ʠ ʧʣʦʱʘʜʠ ʧʦʚʝʨʭʥʦʩʪʠ, ʘ ʪʘʢʞʝ ʚʳʚʦʜ 

ʠʥʬʦʨʤʘʮʠʠ ʦʙ ʦʙʲʝʢʪʝ.  

2 ʂʣʘʩʩ çʂʫʙè. ʈʝʘʣʠʟʦʚʘʪʴ ʚʚʦʜ ʠ ʚʳʚʦʜ ʧʦʣʝʡ ʜʘʥʥʳʭ, ʚʳʯʠʩʣʝʥʠʝ 

ʦʙʲʝʤʘ, ʧʣʦʱʘʜʠ ʧʦʚʝʨʭʥʦʩʪʠ, ʜʣʠʥʳ ʜʠʘʛʦʥʘʣʠ, ʘ ʪʘʢʞʝ ʚʳʚʦʜ 

ʠʥʬʦʨʤʘʮʠʠ ʦʙ ʦʙʲʝʢʪʝ.  

3 ʂʣʘʩʩ çʉʬʝʨʘè. ʈʝʘʣʠʟʦʚʘʪʴ ʚʚʦʜ ʠ ʚʳʚʦʜ ʧʦʣʝʡ ʜʘʥʥʳʭ, 

ʚʳʯʠʩʣʝʥʠʝ ʦʙʲʝʤʘ, ʜʠʘʤʝʪʨʘ ʠ ʧʣʦʱʘʜʠ ʧʦʚʝʨʭʥʦʩʪʠ, ʘ ʪʘʢʞʝ 

ʚʳʚʦʜ ʠʥʬʦʨʤʘʮʠʠ ʦʙ ʦʙʲʝʢʪʝ.  

4 ʂʣʘʩʩ çʊʦʯʢʘ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝè. ʈʝʘʣʠʟʦʚʘʪʴ ʚʚʦʜ ʠ ʚʳʚʦʜ ʧʦʣʝʡ 

ʜʘʥʥʳʭ, ʚʳʯʠʩʣʝʥʠʝ ʨʘʩʩʪʦʷʥʠʷ ʜʦ ʚʚʝʜʝʥʥʦʡ ʧʦʣʴʟʦʚʘʪʝʣʝʤ ʪʦʯʢʠ, 

ʨʘʩʩʪʦʷʥʠʷ ʦʪ ʥʘʯʘʣʘ ʢʦʦʨʜʠʥʘʪ, ʘ ʪʘʢʞʝ ʚʳʚʦʜ ʠʥʬʦʨʤʘʮʠʠ ʦʙ 

ʦʙʲʝʢʪʝ.  

5 ʂʣʘʩʩ çɻʨʘʬʠʢ y=xè. ʈʝʘʣʠʟʦʚʘʪʴ ʚʚʦʜ ʠ ʚʳʚʦʜ ʧʦʣʝʡ ʜʘʥʥʳʭ, 

ʚʳʯʠʩʣʝʥʠʝ ʠʥʪʝʛʨʘʣʘ ʬʫʥʢʮʠʠ ʦʪ a ʜʦ b (ʚʚʦʜʷʪʩʷ ʧʦʣʴʟʦʚʘʪʝʣʝʤ), 

ʜʣʠʥʳ ʦʪʨʝʟʢʘ ʬʫʥʢʮʠʠ ʦʪ (a, y(a)) ʜʦ (b, y(b)), ʘ ʪʘʢʞʝ ʚʳʚʦʜ 

ʠʥʬʦʨʤʘʮʠʠ ʦʙ ʦʙʲʝʢʪʝ.  



 100 

6 ʂʣʘʩʩ çʐʘʨè. ʈʝʘʣʠʟʦʚʘʪʴ ʚʚʦʜ ʠ ʚʳʚʦʜ ʧʦʣʝʡ ʜʘʥʥʳʭ, ʚʳʯʠʩʣʝʥʠʝ 

ʦʙʲʝʤʘ, ʜʠʘʤʝʪʨʘ ʠ ʧʣʦʱʘʜʠ ʧʦʚʝʨʭʥʦʩʪʠ, ʘ ʪʘʢʞʝ ʚʳʚʦʜ 

ʠʥʬʦʨʤʘʮʠʠ ʦʙ ʦʙʲʝʢʪʝ.  

7 ʂʣʘʩʩ çʄʘʪʨʠʮʘ MxNè. ʈʝʘʣʠʟʦʚʘʪʴ ʠʥʠʮʠʘʣʠʟʘʮʠʶ ʵʣʝʤʝʥʪʦʚ 

ʤʘʪʨʠʮʳ ʩʣʫʯʘʡʥʳʤʠ ʯʠʩʣʘʤʠ, ʚʳʚʦʜ ʤʘʪʨʠʮʳ, ʥʘʭʦʞʜʝʥʠʝ 

ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʠ ʤʠʥʠʤʘʣʴʥʦʛʦ ʵʣʝʤʝʥʪʦʚ, ʘ ʪʘʢʞʝ ʚʳʚʦʜ 

ʠʥʬʦʨʤʘʮʠʠ ʦʙ ʦʙʲʝʢʪʝ.  

8 ʂʣʘʩʩ çʇʨʷʤʦʫʛʦʣʴʥʳʡ ʪʨʝʫʛʦʣʴʥʠʢè. ʈʝʘʣʠʟʦʚʘʪʴ ʚʚʦʜ ʠ ʚʳʚʦʜ 

ʧʦʣʝʡ ʜʘʥʥʳʭ, ʚʳʯʠʩʣʝʥʠʝ ʛʠʧʦʪʝʥʫʟʳ, ʧʣʦʱʘʜʠ ʠ ʧʝʨʠʤʝʪʨʘ, ʘ 

ʪʘʢʞʝ ʚʳʚʦʜ ʠʥʬʦʨʤʘʮʠʠ ʦʙ ʦʙʲʝʢʪʝ.  

9 ʂʣʘʩʩ çʆʪʨʝʟʦʢè. ʈʝʘʣʠʟʦʚʘʪʴ ʚʚʦʜ ʠ ʚʳʚʦʜ ʧʦʣʝʡ ʜʘʥʥʳʭ 

(ʢʦʦʨʜʠʥʘʪʳ ʥʘʯʘʣʘ ʠ ʢʦʦʨʜʠʥʘʪʳ ʢʦʥʮʘ ʦʪʨʝʟʢʘ), ʚʳʯʠʩʣʝʥʠʝ 

ʜʣʠʥʳ, ʨʘʩʩʪʦʷʥʠʡ ʥʘʯʘʣʘ ʠ ʢʦʥʮʘ ʦʪʨʝʟʢʘ ʦʪ ʥʘʯʘʣʘ ʢʦʦʨʜʠʥʘʪ, ʘ 

ʪʘʢʞʝ ʚʳʚʦʜ ʠʥʬʦʨʤʘʮʠʠ ʦʙ ʦʙʲʝʢʪʝ.  

10. ʂʣʘʩʩ çʎʠʣʠʥʜʨè. ʈʝʘʣʠʟʦʚʘʪʴ ʚʚʦʜ ʠ ʚʳʚʦʜ ʧʦʣʝʡ ʜʘʥʥʳʭ, 

ʚʳʯʠʩʣʝʥʠʝ ʦʙʲʝʤʘ, ʧʣʦʱʘʜʠ ʧʦʚʝʨʭʥʦʩʪʠ, ʘ ʪʘʢʞʝ ʚʳʚʦʜ 

ʠʥʬʦʨʤʘʮʠʠ ʦʙ ʦʙʲʝʢʪʝ.  

11 ʂʣʘʩʩ çʈʦʤʙè. ʈʝʘʣʠʟʦʚʘʪʴ ʚʚʦʜ ʠ ʚʳʚʦʜ ʧʦʣʝʡ ʜʘʥʥʳʭ (ʜʠʘʛʦʥʘʣʠ 

ʨʦʤʙʘ), ʚʳʯʠʩʣʝʥʠʝ ʧʣʦʱʘʜʠ, ʧʝʨʠʤʝʪʨʘ, ʘ ʪʘʢʞʝ ʚʳʚʦʜ 

ʠʥʬʦʨʤʘʮʠʠ ʦʙ ʦʙʲʝʢʪʝ.  

12 ʂʣʘʩʩ çʊʦʯʢʘ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝè. ʈʝʘʣʠʟʦʚʘʪʴ ʚʚʦʜ ʠ ʚʳʚʦʜ ʧʦʣʝʡ 

ʜʘʥʥʳʭ, ʚʳʯʠʩʣʝʥʠʝ ʨʘʩʩʪʦʷʥʠʷ ʜʦ ʚʚʝʜʝʥʥʦʡ ʧʦʣʴʟʦʚʘʪʝʣʝʤ ʪʦʯʢʠ, 

ʨʘʩʩʪʦʷʥʠʷ ʦʪ ʥʘʯʘʣʘ ʢʦʦʨʜʠʥʘʪ, ʘ ʪʘʢʞʝ ʚʳʚʦʜ ʠʥʬʦʨʤʘʮʠʠ ʦʙ 

ʦʙʲʝʢʪʝ.  

13 ʂʣʘʩʩ çɻʨʘʬʠʢ y=3x+5è. ʈʝʘʣʠʟʦʚʘʪʴ ʚʚʦʜ ʠ ʚʳʚʦʜ ʧʦʣʝʡ ʜʘʥʥʳʭ, 

ʚʳʯʠʩʣʝʥʠʝ ʠʥʪʝʛʨʘʣʘ ʬʫʥʢʮʠʠ ʦʪ a ʜʦ b (ʚʚʦʜʷʪʩʷ ʧʦʣʴʟʦʚʘʪʝʣʝʤ), 

ʜʣʠʥʳ ʦʪʨʝʟʢʘ ʬʫʥʢʮʠʠ ʦʪ (a, y(a)) ʜʦ (b, y(b)), ʘ ʪʘʢʞʝ ʚʳʚʦʜ 

ʠʥʬʦʨʤʘʮʠʠ ʦʙ ʦʙʲʝʢʪʝ.  

14 ʂʣʘʩʩ çʄʘʪʨʠʮʘ MxNè. ʈʝʘʣʠʟʦʚʘʪʴ ʠʥʠʮʠʘʣʠʟʘʮʠʶ ʵʣʝʤʝʥʪʦʚ 

ʤʘʪʨʠʮʳ ʩʣʫʯʘʡʥʳʤʠ ʯʠʩʣʘʤʠ, ʚʳʚʦʜ ʪʨʘʥʩʧʦʥʠʨʦʚʘʥʥʦʡ 

ʤʘʪʨʠʮʳ, ʥʘʭʦʞʜʝʥʠʝ ʩʨʝʜʥʝʛʦ ʘʨʠʬʤʝʪʠʯʝʩʢʦʛʦ ʚʩʝʭ ʵʣʝʤʝʥʪʦʚ, ʘ 

ʪʘʢʞʝ ʚʳʚʦʜ ʠʥʬʦʨʤʘʮʠʠ ʦʙ ʦʙʲʝʢʪʝ.  

15 ʂʣʘʩʩ çʆʪʨʝʟʦʢ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝè. ʈʝʘʣʠʟʦʚʘʪʴ ʚʚʦʜ ʠ ʚʳʚʦʜ ʧʦʣʝʡ 

ʜʘʥʥʳʭ (ʢʦʦʨʜʠʥʘʪʳ ʥʘʯʘʣʘ ʠ ʢʦʦʨʜʠʥʘʪʳ ʢʦʥʮʘ ʦʪʨʝʟʢʘ), 

ʚʳʯʠʩʣʝʥʠʝ ʜʣʠʥʳ, ʨʘʩʩʪʦʷʥʠʡ ʥʘʯʘʣʘ ʠ ʢʦʥʮʘ ʦʪʨʝʟʢʘ ʦʪ ʥʘʯʘʣʘ 

ʢʦʦʨʜʠʥʘʪ, ʘ ʪʘʢʞʝ ʚʳʚʦʜ ʠʥʬʦʨʤʘʮʠʠ ʦʙ ʦʙʲʝʢʪʝ.  

16 ʂʣʘʩʩ çɻʨʘʬʠʢ y=x-10è. ʈʝʘʣʠʟʦʚʘʪʴ ʚʚʦʜ ʠ ʚʳʚʦʜ ʧʦʣʝʡ ʜʘʥʥʳʭ, 

ʚʳʯʠʩʣʝʥʠʝ ʠʥʪʝʛʨʘʣʘ ʬʫʥʢʮʠʠ ʦʪ a ʜʦ b (ʚʚʦʜʷʪʩʷ ʧʦʣʴʟʦʚʘʪʝʣʝʤ), 

ʜʣʠʥʳ ʦʪʨʝʟʢʘ ʬʫʥʢʮʠʠ ʦʪ (a, y(a)) ʜʦ (b, y(b)), ʘ ʪʘʢʞʝ ʚʳʚʦʜ 

ʠʥʬʦʨʤʘʮʠʠ ʦʙ ʦʙʲʝʢʪʝ.  

17 ʂʣʘʩʩ çʄʘʪʨʠʮʘ MxNè. ʈʝʘʣʠʟʦʚʘʪʴ ʠʥʠʮʠʘʣʠʟʘʮʠʶ ʵʣʝʤʝʥʪʦʚ 

ʤʘʪʨʠʮʳ ʩʣʫʯʘʡʥʳʤʠ ʯʠʩʣʘʤʠ, ʚʳʚʦʜ ʪʨʘʥʩʧʦʥʠʨʦʚʘʥʥʦʡ 

ʤʘʪʨʠʮʳ, ʥʘʭʦʞʜʝʥʠʝ ʠ ʚʳʚʦʜ ʩʨʝʜʥʝʛʦ ʘʨʠʬʤʝʪʠʯʝʩʢʦʛʦ 

ʵʣʝʤʝʥʪʦʚ ʚ ʢʘʞʜʦʤ ʩʪʦʣʙʮʝ.  
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18 ʂʣʘʩʩ çʂʫʙè. ʈʝʘʣʠʟʦʚʘʪʴ ʚʚʦʜ ʠ ʚʳʚʦʜ ʧʦʣʝʡ ʜʘʥʥʳʭ, ʚʳʯʠʩʣʝʥʠʝ 

ʦʙʲʝʤʘ, ʧʣʦʱʘʜʠ ʧʦʚʝʨʭʥʦʩʪʠ, ʜʣʠʥʳ ʜʠʘʛʦʥʘʣʠ, ʘ ʪʘʢʞʝ ʚʳʚʦʜ 

ʠʥʬʦʨʤʘʮʠʠ ʦʙ ʦʙʲʝʢʪʝ.  

19 ʂʣʘʩʩ çʉʬʝʨʘè. ʈʝʘʣʠʟʦʚʘʪʴ ʚʚʦʜ ʠ ʚʳʚʦʜ ʧʦʣʝʡ ʜʘʥʥʳʭ, 

ʚʳʯʠʩʣʝʥʠʝ ʦʙʲʝʤʘ, ʜʠʘʤʝʪʨʘ ʠ ʧʣʦʱʘʜʠ ʧʦʚʝʨʭʥʦʩʪʠ, ʘ ʪʘʢʞʝ 

ʚʳʚʦʜ ʠʥʬʦʨʤʘʮʠʠ ʦʙ ʦʙʲʝʢʪʝ.  

20 ʂʣʘʩʩ çʊʦʯʢʘ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝè. ʈʝʘʣʠʟʦʚʘʪʴ ʚʚʦʜ ʠ ʚʳʚʦʜ ʧʦʣʝʡ 

ʜʘʥʥʳʭ, ʚʳʯʠʩʣʝʥʠʝ ʨʘʩʩʪʦʷʥʠʷ ʜʦ ʚʚʝʜʝʥʥʦʡ ʧʦʣʴʟʦʚʘʪʝʣʝʤ ʪʦʯʢʠ, 

ʨʘʩʩʪʦʷʥʠʷ ʦʪ ʥʘʯʘʣʘ ʢʦʦʨʜʠʥʘʪ, ʘ ʪʘʢʞʝ ʚʳʚʦʜ ʠʥʬʦʨʤʘʮʠʠ ʦʙ 

ʦʙʲʝʢʪʝ.  

21 ʂʣʘʩʩ çɻʨʘʬʠʢ y=xè. ʈʝʘʣʠʟʦʚʘʪʴ ʚʚʦʜ ʠ ʚʳʚʦʜ ʧʦʣʝʡ ʜʘʥʥʳʭ, 

ʚʳʯʠʩʣʝʥʠʝ ʠʥʪʝʛʨʘʣʘ ʬʫʥʢʮʠʠ ʦʪ a ʜʦ b (ʚʚʦʜʷʪʩʷ ʧʦʣʴʟʦʚʘʪʝʣʝʤ), 

ʜʣʠʥʳ ʦʪʨʝʟʢʘ ʬʫʥʢʮʠʠ ʦʪ (a, y(a)) ʜʦ (b, y(b)), ʘ ʪʘʢʞʝ ʚʳʚʦʜ 

ʠʥʬʦʨʤʘʮʠʠ ʦʙ ʦʙʲʝʢʪʝ.  

22 ʂʣʘʩʩ çʊʦʯʢʘ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝè. ʈʝʘʣʠʟʦʚʘʪʴ ʚʚʦʜ ʠ ʚʳʚʦʜ ʧʦʣʝʡ 

ʜʘʥʥʳʭ, ʚʳʯʠʩʣʝʥʠʝ ʨʘʩʩʪʦʷʥʠʷ ʜʦ ʚʚʝʜʝʥʥʦʡ ʧʦʣʴʟʦʚʘʪʝʣʝʤ ʪʦʯʢʠ, 

ʨʘʩʩʪʦʷʥʠʷ ʦʪ ʥʘʯʘʣʘ ʢʦʦʨʜʠʥʘʪ, ʘ ʪʘʢʞʝ ʚʳʚʦʜ ʠʥʬʦʨʤʘʮʠʠ ʦʙ 

ʦʙʲʝʢʪʝ.  

23 ʂʣʘʩʩ çɻʨʘʬʠʢ y=-xè. ʈʝʘʣʠʟʦʚʘʪʴ ʚʚʦʜ ʠ ʚʳʚʦʜ ʧʦʣʝʡ ʜʘʥʥʳʭ, 

ʚʳʯʠʩʣʝʥʠʝ ʠʥʪʝʛʨʘʣʘ ʬʫʥʢʮʠʠ ʦʪ a ʜʦ b (ʚʚʦʜʷʪʩʷ ʧʦʣʴʟʦʚʘʪʝʣʝʤ), 

ʜʣʠʥʳ ʦʪʨʝʟʢʘ ʬʫʥʢʮʠʠ ʦʪ (a, y(a)) ʜʦ (b, y(b)), ʘ ʪʘʢʞʝ ʚʳʚʦʜ 

ʠʥʬʦʨʤʘʮʠʠ ʦʙ ʦʙʲʝʢʪʝ.  

24 ʂʣʘʩʩ çʎʠʣʠʥʜʨè. ʈʝʘʣʠʟʦʚʘʪʴ ʚʚʦʜ ʠ ʚʳʚʦʜ ʧʦʣʝʡ ʜʘʥʥʳʭ, 

ʚʳʯʠʩʣʝʥʠʝ ʦʙʲʝʤʘ, ʧʣʦʱʘʜʠ ʧʦʚʝʨʭʥʦʩʪʠ, ʘ ʪʘʢʞʝ ʚʳʚʦʜ 

ʠʥʬʦʨʤʘʮʠʠ ʦʙ ʦʙʲʝʢʪʝ.  

25 ʂʣʘʩʩ çʆʪʨʝʟʦʢ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝè. ʈʝʘʣʠʟʦʚʘʪʴ ʚʚʦʜ ʠ ʚʳʚʦʜ ʧʦʣʝʡ 

ʜʘʥʥʳʭ (ʢʦʦʨʜʠʥʘʪʳ ʥʘʯʘʣʘ ʠ ʢʦʦʨʜʠʥʘʪʳ ʢʦʥʮʘ ʦʪʨʝʟʢʘ), 

ʚʳʯʠʩʣʝʥʠʝ ʜʣʠʥʳ, ʨʘʩʩʪʦʷʥʠʡ ʥʘʯʘʣʘ ʠ ʢʦʥʮʘ ʦʪʨʝʟʢʘ ʦʪ ʥʘʯʘʣʘ 

ʢʦʦʨʜʠʥʘʪ, ʘ ʪʘʢʞʝ ʚʳʚʦʜ ʠʥʬʦʨʤʘʮʠʠ ʦʙ ʦʙʲʝʢʪʝ.  

26 ʂʣʘʩʩ çʇʨʘʚʠʣʴʥʘʷ ʪʨʝʫʛʦʣʴʥʘʷ ʧʠʨʘʤʠʜʘè. ʈʝʘʣʠʟʦʚʘʪʴ ʚʚʦʜ ʠ 

ʚʳʚʦʜ ʧʦʣʝʡ ʜʘʥʥʳʭ, ʚʳʯʠʩʣʝʥʠʝ ʦʙʲʝʤʘ, ʧʣʦʱʘʜʠ ʧʦʚʝʨʭʥʦʩʪʠ, ʘ 

ʪʘʢʞʝ ʚʳʚʦʜ ʠʥʬʦʨʤʘʮʠʠ ʦʙ ʦʙʲʝʢʪʝ. 

27 ʂʣʘʩʩ çʂʫʙè. ʈʝʘʣʠʟʦʚʘʪʴ ʚʚʦʜ ʠ ʚʳʚʦʜ ʧʦʣʝʡ ʜʘʥʥʳʭ, ʚʳʯʠʩʣʝʥʠʝ 

ʦʙʲʝʤʘ, ʧʣʦʱʘʜʠ ʧʦʚʝʨʭʥʦʩʪʠ, ʘ ʪʘʢʞʝ ʚʳʚʦʜ ʠʥʬʦʨʤʘʮʠʠ ʦʙ 

ʦʙʲʝʢʪʝ. 

28 ʂʣʘʩʩ çʂʦʥʫʩè. ʈʝʘʣʠʟʦʚʘʪʴ ʚʚʦʜ ʠ ʚʳʚʦʜ ʧʦʣʝʡ ʜʘʥʥʳʭ, 

ʚʳʯʠʩʣʝʥʠʝ ʦʙʲʝʤʘ, ʧʣʦʱʘʜʠ ʧʦʚʝʨʭʥʦʩʪʠ, ʘ ʪʘʢʞʝ ʚʳʚʦʜ 

ʠʥʬʦʨʤʘʮʠʠ ʦʙ ʦʙʲʝʢʪʝ. 

29 ʂʣʘʩʩ çʋʩʝʯʝʥʥʳʡ ʢʦʥʫʩè. ʈʝʘʣʠʟʦʚʘʪʴ ʚʚʦʜ ʠ ʚʳʚʦʜ ʧʦʣʝʡ ʜʘʥʥʳʭ, 

ʚʳʯʠʩʣʝʥʠʝ ʦʙʲʝʤʘ, ʧʣʦʱʘʜʠ ʧʦʚʝʨʭʥʦʩʪʠ, ʘ ʪʘʢʞʝ ʚʳʚʦʜ 

ʠʥʬʦʨʤʘʮʠʠ ʦʙ ʦʙʲʝʢʪʝ. 

30 ʂʣʘʩʩ çʏʝʪʳʨʝʭʫʛʦʣʴʥʘʷ ʧʠʨʘʤʠʜʘè. ʈʝʘʣʠʟʦʚʘʪʴ ʚʚʦʜ ʠ ʚʳʚʦʜ 

ʧʦʣʝʡ ʜʘʥʥʳʭ, ʚʳʯʠʩʣʝʥʠʝ ʦʙʲʝʤʘ, ʧʣʦʱʘʜʠ ʧʦʚʝʨʭʥʦʩʪʠ, ʘ ʪʘʢʞʝ 

ʚʳʚʦʜ ʠʥʬʦʨʤʘʮʠʠ ʦʙ ʦʙʲʝʢʪʝ. 
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31 ʂʣʘʩʩ çʐʘʨè. ʈʝʘʣʠʟʦʚʘʪʴ ʚʚʦʜ ʠ ʚʳʚʦʜ ʧʦʣʝʡ ʜʘʥʥʳʭ, ʚʳʯʠʩʣʝʥʠʝ 

ʦʙʲʝʤʘ, ʧʣʦʱʘʜʠ ʧʦʚʝʨʭʥʦʩʪʠ, ʘ ʪʘʢʞʝ ʚʳʚʦʜ ʠʥʬʦʨʤʘʮʠʠ ʦʙ 

ʦʙʲʝʢʪʝ. 

32 ʂʣʘʩʩ çʂʨʫʛè. ʈʝʘʣʠʟʦʚʘʪʴ ʚʚʦʜ ʠ ʚʳʚʦʜ ʧʦʣʝʡ ʜʘʥʥʳʭ, ʚʳʯʠʩʣʝʥʠʝ 

ʜʣʠʥʳ ʦʢʨʫʞʥʦʩʪʠ, ʧʣʦʱʘʜʠ, ʘ ʪʘʢʞʝ ʚʳʚʦʜ ʠʥʬʦʨʤʘʮʠʠ ʦʙ 

ʦʙʲʝʢʪʝ. 

33 ʂʣʘʩʩ çʇʘʨʘʣʣʝʣʦʛʨʘʤʤè. ʈʝʘʣʠʟʦʚʘʪʴ ʚʚʦʜ ʠ ʚʳʚʦʜ ʧʦʣʝʡ ʜʘʥʥʳʭ, 

ʚʳʯʠʩʣʝʥʠʝ ʧʝʨʠʤʝʪʨʘ, ʧʣʦʱʘʜʠ, ʘ ʪʘʢʞʝ ʚʳʚʦʜ ʠʥʬʦʨʤʘʮʠʠ ʦʙ 

ʦʙʲʝʢʪʝ. 

34 ʂʣʘʩʩ çʇʨʷʤʦʫʛʦʣʴʥʳʡ ʪʨʝʫʛʦʣʴʥʠʢè. ʈʝʘʣʠʟʦʚʘʪʴ ʚʚʦʜ ʠ ʚʳʚʦʜ 

ʧʦʣʝʡ ʜʘʥʥʳʭ, ʚʳʯʠʩʣʝʥʠʝ ʧʣʦʱʘʜʠ, ʛʠʧʦʪʝʥʫʟʳ, ʘ ʪʘʢʞʝ ʚʳʚʦʜ 

ʠʥʬʦʨʤʘʮʠʠ ʦʙ ʦʙʲʝʢʪʝ. 

35 ʂʣʘʩʩ çʊʦʚʘʨè ʩ ʧʦʣʷʤʠ ʮʝʥʘ, ʢʦʣʠʯʝʩʪʚʦ, ʩʢʠʜʢʘ. ʈʝʘʣʠʟʦʚʘʪʴ ʚʚʦʜ 

ʠ ʚʳʚʦʜ ʧʦʣʝʡ ʜʘʥʥʳʭ, ʚʳʯʠʩʣʝʥʠʝ ʩʫʤʤʘʨʥʦʡ ʩʪʦʠʤʦʩʪʠ ʩʦ 

ʩʢʠʜʢʦʡ ʠ ʙʝʟ, ʘ ʪʘʢʞʝ ʚʳʚʦʜ ʠʥʬʦʨʤʘʮʠʠ ʦʙ ʦʙʲʝʢʪʝ. 

36 ʂʣʘʩʩ çʊʦʯʢʘ ʥʘ ʧʣʦʩʢʦʩʪʠè. ʈʝʘʣʠʟʦʚʘʪʴ ʚʚʦʜ ʠ ʚʳʚʦʜ ʧʦʣʝʡ 

ʜʘʥʥʳʭ, ʚʳʯʠʩʣʝʥʠʝ ʨʘʩʩʪʦʷʥʠʷ ʜʦ ʥʘʯʘʣʘ ʢʦʦʨʜʠʥʘʪ, ʨʘʩʩʪʦʷʥʠʷ 

ʜʦ ʟʘʜʘʥʥʦʡ ʧʦʣʴʟʦʚʘʪʝʣʝʤ ʪʦʯʢʠ, ʘ ʪʘʢʞʝ ʚʳʚʦʜ ʠʥʬʦʨʤʘʮʠʠ ʦʙ 

ʦʙʲʝʢʪʝ. 

37 ʂʣʘʩʩ çʂʥʠʛʘè ʩ ʧʦʣʷʤʠ: ʥʘʟʚʘʥʠʝ, ʘʚʪʦʨ, ʢʦʣʠʯʝʩʪʚʦ ʩʪʨʘʥʠʮ, 

ʢʦʣʠʯʝʩʪʚʦ ʩʪʨʦʢ ʥʘ ʩʪʨʘʥʠʮʝ, ʢʦʣʠʯʝʩʪʚʦ ʩʠʤʚʦʣʦʚ ʚ ʩʪʨʦʢʝ. 

ʈʝʘʣʠʟʦʚʘʪʴ ʚʚʦʜ ʠ ʚʳʚʦʜ ʧʦʣʝʡ ʜʘʥʥʳʭ, ʚʳʯʠʩʣʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ 

ʩʪʨʦʢ ʚʦ ʚʩʝʡ ʢʥʠʛʝ, ʢʦʣʠʯʝʩʪʚʘ ʩʠʤʚʦʣʦʚ ʚʦ ʚʩʝʡ ʢʥʠʛʝ, ʘ ʪʘʢʞʝ 

ʚʳʚʦʜ ʠʥʬʦʨʤʘʮʠʠ ʦʙ ʦʙʲʝʢʪʝ. 

38 ʂʣʘʩʩ çʊʨʘʥʩʧʦʨʪè ʩ ʧʦʣʷʤʠ: ʩʢʦʨʦʩʪʴ, ʦʙʲʝʤ ʙʘʢʘ, ʨʘʩʭʦʜ ʪʦʧʣʠʚʘ 

ʥʘ 1 ʢʠʣʦʤʝʪʨ. ʈʝʘʣʠʟʦʚʘʪʴ ʚʚʦʜ ʠ ʚʳʚʦʜ ʧʦʣʝʡ ʜʘʥʥʳʭ, ʚʳʯʠʩʣʝʥʠʝ 

ʚʨʝʤʝʥʠ ʚ ʧʫʪʠ ʧʦ ʧʝʨʝʜʘʥʥʦʤʫ ʨʘʩʩʪʦʷʥʠʶ, ʢʦʣʠʯʝʩʪʚʘ 

ʟʘʪʨʘʯʠʚʘʝʤʦʛʦ ʪʦʧʣʠʚʘ ʧʦ ʧʝʨʝʜʘʥʥʦʤʫ ʨʘʩʩʪʦʷʥʠʶ, ʭʚʘʪʠʪ ʠʣʠ 

ʥʝʪ ʪʦʧʣʠʚʘ ʥʘ ʟʘʜʘʥʥʦʝ ʨʘʩʩʪʦʷʥʠʝ, ʘ ʪʘʢʞʝ ʚʳʚʦʜ ʠʥʬʦʨʤʘʮʠʠ ʦʙ 

ʦʙʲʝʢʪʝ. 

39 ʂʣʘʩʩ çʊʝʩʪè, ʩʦʜʝʨʞʘʱʠʡ ʧʦʣʷ: ʪʝʤʘ, ʚʦʧʨʦʩ, ʦʪʚʝʪ. ʈʝʘʣʠʟʦʚʘʪʴ 

ʚʚʦʜ ʠ ʚʳʚʦʜ ʧʦʣʝʡ ʜʘʥʥʳʭ, ʬʫʥʢʮʠʦʥʘʣ ʚʳʚʦʜʘ ʚʦʧʨʦʩʘ, 

ʧʦʣʫʯʝʥʠʷ ʦʪʚʝʪʘ, ʚʳʚʦʜʘ ʠʥʬʦʨʤʘʮʠʠ ʚʝʨʝʥ ʦʪʚʝʪ ʠʣʠ ʥʝʪ, ʘ ʪʘʢʞʝ 

ʚʳʚʦʜ ʠʥʬʦʨʤʘʮʠʠ ʦʙ ʦʙʲʝʢʪʝ. 

40 ʂʣʘʩʩ çʈʘʚʥʦʫʩʢʦʨʝʥʥʦʝ ʜʚʠʞʝʥʠʝè, ʩʦʜʝʨʞʘʱʠʡ ʧʦʣʷ ʥʘʯʘʣʴʥʘʷ 

ʩʢʦʨʦʩʪʴ, ʫʩʢʦʨʝʥʠʝ. ʈʝʘʣʠʟʦʚʘʪʴ ʚʚʦʜ ʠ ʚʳʚʦʜ ʧʦʣʝʡ ʜʘʥʥʳʭ, 

ʚʳʯʠʩʣʝʥʠʝ ʧʨʦʡʜʝʥʥʦʛʦ ʨʘʩʩʪʦʷʥʠʷ ʟʘ ʟʘʜʘʥʥʦʝ ʚʨʝʤʷ, ʩʢʦʨʦʩʪʴ ʚ 

ʟʘʜʘʥʥʳʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ ʧʦʩʣʝ ʥʘʯʘʣʘ ʜʚʠʞʝʥʠʷ, ʘ ʪʘʢʞʝ ʚʳʚʦʜ 

ʠʥʬʦʨʤʘʮʠʠ ʦʙ ʦʙʲʝʢʪʝ. 
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6.4. ʂʦʥʪʨʦʣʴʥʳʝ ʚʦʧʨʦʩʳ  

1. ʇʨʠʚʝʜʠʪʝ ʦʧʨʝʜʝʣʝʥʠʝ ʧʦʥʷʪʠʷ çʢʣʘʩʩè.  

2. ʏʪʦ ʪʘʢʦʝ ʩʪʨʫʢʪʫʨʘ? ʏʝʤ ʩʪʨʫʢʪʫʨʘ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʢʣʘʩʩʘ?  

3. ʏʝʤ ʦʪʣʠʯʘʶʪʩʷ ʦʧʨʝʜʝʣʝʥʠʷ ʢʣʘʩʩʦʚ? 

               

4. ʆʧʠʰʠʪʝ ʦʰʠʙʢʠ ʢʦʤʧʠʣʷʮʠʠ (ʝʩʣʠ ʝʩʪʴ) ʚ ʧʨʝʜʩʪʘʚʣʝʥʥʦʤ ʬʨʘʛʤʝʥʪʝ: 

 

4. ʆʧʠʰʠʪʝ ʦʰʠʙʢʠ ʢʦʤʧʠʣʷʮʠʠ (ʝʩʣʠ ʝʩʪʴ) ʚ ʧʨʝʜʩʪʘʚʣʝʥʥʦʤ ʬʨʘʛʤʝʥʪʝ: 

 

5. ʂʘʢ ʥʘʟʳʚʘʝʪʩʷ ʧʝʨʝʤʝʥʥʘʷ ʪʠʧʘ ʢʣʘʩʩ?  

6. ʉ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʢʘʢʦʛʦ ʟʘʨʝʟʝʨʚʠʨʦʚʘʥʥʦʛʦ ʩʣʦʚʘ ʧʨʦʠʩʭʦʜʠʪ 

ʦʙʲʷʚʣʝʥʠʝ ʢʣʘʩʩʘ? ʂʘʢʦʝ ʟʘʨʝʟʝʨʚʠʨʦʚʘʥʥʦʝ ʩʣʦʚʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʦʙʲʷʚʣʝʥʠʷ 

ʩʪʨʫʢʪʫʨʳ? 
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7. ʆʧʠʰʠʪʝ ʦʰʠʙʢʠ ʢʦʤʧʠʣʷʮʠʠ (ʝʩʣʠ ʝʩʪʴ) ʚ ʧʨʝʜʩʪʘʚʣʝʥʥʦʤ ʬʨʘʛʤʝʥʪʝ: 

 

8. ʂʘʢʠʝ ʯʣʝʥʳ ʢʣʘʩʩʘ ʷʚʣʷʶʪʩʷ ʟʘʢʨʳʪʳʤʠ? 

 

9. ʂʘʢʠʝ ʧʦʣʷ ʦʙʲʷʚʣʝʥʥʦʛʦ ʢʣʘʩʩʘ ʜʦʩʪʫʧʥʳ ʠʟ ʦʙʲʝʢʪʥʦʡ ʧʝʨʝʤʝʥʥʦʡ?  

 

10. ʂ ʢʘʢʠʤ ʧʦʣʷʤ ʥʝʣʴʟʷ ʦʙʨʘʪʠʪʴʩʷ ʠʟ ʦʙʲʝʢʪʥʦʡ ʧʝʨʝʤʝʥʥʦʡ? 
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ʃɸɹʆʈɸʊʆʈʅɸʗ ʈɸɹʆʊɸ 7. ʂʆʅʉʊʈʋʂʊʆʈ ʂʃɸʉʉɸ. 

ʇɽʈɽɻʈʋɿʂɸ ʄɽʊʆɼʆɺ ʂʃɸʉʉɸ. 

7.1. ʎʝʣʴ ʠ ʩʦʜʝʨʞʘʥʠʝ 

ʎʝʣʴ ʣʘʙʦʨʘʪʦʨʥʦʡ ʨʘʙʦʪʳ: ʧʦʥʷʪʴ ʧʨʠʥʮʠʧʳ ʨʘʙʦʪʳ ʢʦʥʩʪʨʫʢʪʦʨʘ. 

ɿʘʜʘʯʠ ʣʘʙʦʨʘʪʦʨʥʦʡ ʨʘʙʦʪʳ: 

ï ʥʘʫʯʠʪʴʩʷ ʦʙʲʷʚʣʷʪʴ ʢʦʥʩʪʨʫʢʪʦʨ ʢʣʘʩʩʘ; 

ï ʥʘʫʯʠʪʴʩʷ ʩʦʟʜʘʚʘʪʴ ʧʝʨʝʛʨʫʞʝʥʥʳʝ ʢʦʥʩʪʨʫʢʪʦʨʳ. 

7.2. ʊʝʦʨʝʪʠʯʝʩʢʘʷ ʯʘʩʪʴ 

ʂʦʥʩʪʨʫʢʪʦʨ ï ʵʪʦ ʤʝʪʦʜ ʢʣʘʩʩʘ, ʢʦʪʦʨʳʡ ʥʝ ʚʦʟʚʨʘʱʘʝʪ ʟʥʘʯʝʥʠʷ ʠ ʠʤʝʝʪ ʪʦ 

ʞʝ ʩʘʤʦʝ ʠʤʷ, ʯʪʦ ʠ ʢʣʘʩʩ. ɽʩʣʠ ʢʦʥʩʪʨʫʢʪʦʨ ʢʣʘʩʩʘ ʥʝ ʦʧʨʝʜʝʣʝʥ ʧʨʦʛʨʘʤʤʠʩʪʦʤ 

ʷʚʥʦ, ʪʦ ʢʦʤʧʠʣʷʪʦʨ ʩʦʟʜʘʩʪ ʢʦʥʩʪʨʫʢʪʦʨ ʧʦ ʫʤʦʣʯʘʥʠʶ. 

ʂʦʥʩʪʨʫʢʪʦʨʳ ʧʦʜʯʠʥʷʶʪʩʷ ʪʝʤ ʞʝ ʧʨʘʚʠʣʘʤ ʧʝʨʝʛʨʫʟʢʠ, ʯʪʦ ʠ ʚʩʝ ʤʝʪʦʜʳ. 

ɺ C# ʧʦʜʜʝʨʞʠʚʘʝʪʩʷ ʧʝʨʝʛʨʫʟʢʘ ʤʝʪʦʜʦʚ ï ʪʦ ʝʩʪʴ ʤʦʞʝʪ ʩʫʱʝʩʪʚʦʚʘʪʴ 

ʥʝʩʢʦʣʴʢʦ ʚʝʨʩʠʡ ʦʜʥʦʛʦ ʤʝʪʦʜʘ, ʥʦ ʩ ʨʘʟʥʳʤʠ ʩʠʛʥʘʪʫʨʘʤʠ (ʤʝʪʦʜʳ ʦʪʣʠʯʘʶʪʩʷ 

ʢʦʣʠʯʝʩʪʚʦʤ ʠ / ʠʣʠ ʪʠʧʦʤ ʧʘʨʘʤʝʪʨʦʚ). ʏʪʦʙʳ ʧʝʨʝʛʨʫʟʠʪʴ ʤʝʪʦʜ, ʧʨʦʩʪʦ 

ʦʙʲʷʚʣʷʶʪʩʷ ʤʝʪʦʜʳ ʩ ʦʜʠʥʘʢʦʚʳʤʠ ʠʤʝʥʘʤʠ, ʥʦ ʨʘʟʥʳʤʠ ʩʠʛʥʘʪʫʨʘʤʠ. 

7.3. ʄʝʪʦʜʠʢʘ ʠ ʧʦʨʷʜʦʢ ʚʳʧʦʣʥʝʥʠʷ ʨʘʙʦʪʳ 

7.3.1. ʋʯʝʙʥʘʷ ʟʘʜʘʯʘ 

ʋʩʣʦʚʠʝ. ɼʦʨʘʙʦʪʘʪʴ ʢʣʘʩʩ, ʩʧʨʦʝʢʪʠʨʦʚʘʥʥʳʡ ʚ ʧʨʝʜʳʜʫʱʝʡ ʣʘʙʦʨʘʪʦʨʥʦʡ 

ʨʘʙʦʪʝ, ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 

1) ʦʙʝʩʧʝʯʠʪʴ ʧʝʨʝʛʨʫʟʢʫ ʤʝʪʦʜʦʚ ʢʣʘʩʩʘ (2-3 ʧʝʨʝʛʨʫʞʝʥʥʳʭ ʤʝʪʦʜʘ); 

2) ʦʙʝʩʧʝʯʠʪʴ ʧʝʨʝʛʨʫʟʢʫ ʢʦʥʩʪʨʫʢʪʦʨʘ (2-3 ʧʝʨʝʛʨʫʞʝʥʥʳʭ ʢʦʥʩʪʨʫʢʪʦʨʘ). 

ʈʝʰʝʥʠʝ. ɼʣʷ ʚʳʧʦʣʥʝʥʠʷ ʜʘʥʥʦʛʦ ʟʘʜʘʥʠʷ ʜʦʙʘʚʠʤ ʢ ʢʣʘʩʩʫ Par 

(ʨʠʩʫʥʦʢ 6.3) ʩʣʝʜʫʶʱʠʝ ʤʝʪʦʜʳ (ʨʠʩʫʥʦʢ 7.1): 
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ʈʠʩʫʥʦʢ 7.1 ï ɼʦʨʘʙʦʪʢʘ ʢʣʘʩʩʘ Par 

 

ʅʘ ʨʠʩʫʥʢʝ 7.2 ʜʝʤʦʥʩʪʨʠʨʫʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʦʛʦ ʢʣʘʩʩʘ: 

 

 
ʈʠʩʫʥʦʢ 7.2 ï ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʢʣʘʩʩʘ Par ʩ ʧʝʨʝʛʨʫʞʝʥʥʳʤʠ ʤʝʪʦʜʘʤʠ 
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ʅʘ ʨʠʩʫʥʢʝ 7.3 ʧʨʝʜʩʪʘʚʣʝʥ ʨʝʟʫʣʴʪʘʪ ʨʘʙʦʪʳ debug-ʧʨʦʛʨʘʤʤʳ. 

 
ʈʠʩʫʥʦʢ 7.3 ï ɺʳʧʦʣʥʝʥʠʝ debug-ʧʨʠʣʦʞʝʥʠʷ 

 

ʅʘ ʨʠʩʫʥʢʝ 7.4 ʧʦʢʘʟʘʥ ʚʭʦʜʥʦʡ ʠ ʚʳʭʦʜʥʦʡ ʬʘʡʣ ʩ ʢʦʪʦʨʳʤʠ ʨʘʙʦʪʘʝʪ 

release-ʧʨʠʣʦʞʝʥʠʝ. 

      
ʈʠʩʫʥʦʢ 7.4 ï ʌʘʡʣʳ release-ʧʨʠʣʦʞʝʥʠʷ 

 

7.3.2. ʀʥʜʠʚʠʜʫʘʣʴʥʦʝ ʟʘʜʘʥʠʝ 

ʋʩʣʦʚʠʝ. ʉʧʨʦʝʢʪʠʨʦʚʘʪʴ ʠ ʨʝʘʣʠʟʦʚʘʪʴ ʢʣʘʩʩ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʚʘʨʠʘʥʪʦʤ, ʩ 

ʫʯʝʪʦʤ ʩʣʝʜʫʶʱʠʭ ʪʨʝʙʦʚʘʥʠʡ: 

1) ʦʙʝʩʧʝʯʠʪʴ ʧʝʨʝʛʨʫʟʢʫ ʤʝʪʦʜʦʚ ʢʣʘʩʩʘ (2-3 ʧʝʨʝʛʨʫʞʝʥʥʳʭ ʤʝʪʦʜʘ); 

2) ʦʙʝʩʧʝʯʠʪʴ ʧʝʨʝʛʨʫʟʢʫ ʢʦʥʩʪʨʫʢʪʦʨʘ (2-3 ʧʝʨʝʛʨʫʞʝʥʥʳʭ ʢʦʥʩʪʨʫʢʪʦʨʘ); 

3) ʨʘʟʣʠʯʥʦʝ ʧʦʚʝʜʝʥʠʝ ʧʨʠʣʦʞʝʥʠʷ ʚ debug ʠ release ʩʙʦʨʢʘʭ. 
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ɺʘʨʠʘʥʪ ɺʳʨʘʞʝʥʠʝ ʜʣʷ ʚʳʯʠʩʣʝʥʠʷ 

1 ʂʣʘʩʩ çɻʨʘʬʠʢ y=xè. ʈʝʘʣʠʟʦʚʘʪʴ ʚʚʦʜ ʠ ʚʳʚʦʜ ʧʦʣʝʡ ʜʘʥʥʳʭ, 

ʚʳʯʠʩʣʝʥʠʝ ʠʥʪʝʛʨʘʣʘ ʬʫʥʢʮʠʠ ʦʪ a ʜʦ b (ʚʚʦʜʷʪʩʷ ʧʦʣʴʟʦʚʘʪʝʣʝʤ), 

ʜʣʠʥʳ ʦʪʨʝʟʢʘ ʬʫʥʢʮʠʠ ʦʪ (a, y(a)) ʜʦ (b, y(b)), ʘ ʪʘʢʞʝ ʚʳʚʦʜ 

ʠʥʬʦʨʤʘʮʠʠ ʦʙ ʦʙʲʝʢʪʝ.  

2 ʂʣʘʩʩ çʊʦʯʢʘ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝè. ʈʝʘʣʠʟʦʚʘʪʴ ʚʚʦʜ ʠ ʚʳʚʦʜ ʧʦʣʝʡ 

ʜʘʥʥʳʭ, ʚʳʯʠʩʣʝʥʠʝ ʨʘʩʩʪʦʷʥʠʷ ʜʦ ʚʚʝʜʝʥʥʦʡ ʧʦʣʴʟʦʚʘʪʝʣʝʤ ʪʦʯʢʠ, 

ʨʘʩʩʪʦʷʥʠʷ ʦʪ ʥʘʯʘʣʘ ʢʦʦʨʜʠʥʘʪ, ʘ ʪʘʢʞʝ ʚʳʚʦʜ ʠʥʬʦʨʤʘʮʠʠ ʦʙ 

ʦʙʲʝʢʪʝ.  

3 ʂʣʘʩʩ çɻʨʘʬʠʢ y=-xè. ʈʝʘʣʠʟʦʚʘʪʴ ʚʚʦʜ ʠ ʚʳʚʦʜ ʧʦʣʝʡ ʜʘʥʥʳʭ, 

ʚʳʯʠʩʣʝʥʠʝ ʠʥʪʝʛʨʘʣʘ ʬʫʥʢʮʠʠ ʦʪ a ʜʦ b (ʚʚʦʜʷʪʩʷ ʧʦʣʴʟʦʚʘʪʝʣʝʤ), 

ʜʣʠʥʳ ʦʪʨʝʟʢʘ ʬʫʥʢʮʠʠ ʦʪ (a, y(a)) ʜʦ (b, y(b)), ʘ ʪʘʢʞʝ ʚʳʚʦʜ 

ʠʥʬʦʨʤʘʮʠʠ ʦʙ ʦʙʲʝʢʪʝ.  

4 ʂʣʘʩʩ çʎʠʣʠʥʜʨè. ʈʝʘʣʠʟʦʚʘʪʴ ʚʚʦʜ ʠ ʚʳʚʦʜ ʧʦʣʝʡ ʜʘʥʥʳʭ, 

ʚʳʯʠʩʣʝʥʠʝ ʦʙʲʝʤʘ, ʧʣʦʱʘʜʠ ʧʦʚʝʨʭʥʦʩʪʠ, ʘ ʪʘʢʞʝ ʚʳʚʦʜ 

ʠʥʬʦʨʤʘʮʠʠ ʦʙ ʦʙʲʝʢʪʝ.  

5 ʂʣʘʩʩ çʆʪʨʝʟʦʢ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝè. ʈʝʘʣʠʟʦʚʘʪʴ ʚʚʦʜ ʠ ʚʳʚʦʜ ʧʦʣʝʡ 

ʜʘʥʥʳʭ (ʢʦʦʨʜʠʥʘʪʳ ʥʘʯʘʣʘ ʠ ʢʦʦʨʜʠʥʘʪʳ ʢʦʥʮʘ ʦʪʨʝʟʢʘ), 

ʚʳʯʠʩʣʝʥʠʝ ʜʣʠʥʳ, ʨʘʩʩʪʦʷʥʠʡ ʥʘʯʘʣʘ ʠ ʢʦʥʮʘ ʦʪʨʝʟʢʘ ʦʪ ʥʘʯʘʣʘ 

ʢʦʦʨʜʠʥʘʪ, ʘ ʪʘʢʞʝ ʚʳʚʦʜ ʠʥʬʦʨʤʘʮʠʠ ʦʙ ʦʙʲʝʢʪʝ.  

6 ʂʣʘʩʩ çʇʨʘʚʠʣʴʥʘʷ ʪʨʝʫʛʦʣʴʥʘʷ ʧʠʨʘʤʠʜʘè. ʈʝʘʣʠʟʦʚʘʪʴ ʚʚʦʜ ʠ 

ʚʳʚʦʜ ʧʦʣʝʡ ʜʘʥʥʳʭ, ʚʳʯʠʩʣʝʥʠʝ ʦʙʲʝʤʘ, ʧʣʦʱʘʜʠ ʧʦʚʝʨʭʥʦʩʪʠ, ʘ 

ʪʘʢʞʝ ʚʳʚʦʜ ʠʥʬʦʨʤʘʮʠʠ ʦʙ ʦʙʲʝʢʪʝ. 

7 ʂʣʘʩʩ çʂʫʙè. ʈʝʘʣʠʟʦʚʘʪʴ ʚʚʦʜ ʠ ʚʳʚʦʜ ʧʦʣʝʡ ʜʘʥʥʳʭ, ʚʳʯʠʩʣʝʥʠʝ 

ʦʙʲʝʤʘ, ʧʣʦʱʘʜʠ ʧʦʚʝʨʭʥʦʩʪʠ, ʘ ʪʘʢʞʝ ʚʳʚʦʜ ʠʥʬʦʨʤʘʮʠʠ ʦʙ 

ʦʙʲʝʢʪʝ. 

8 ʂʣʘʩʩ çʂʦʥʫʩè. ʈʝʘʣʠʟʦʚʘʪʴ ʚʚʦʜ ʠ ʚʳʚʦʜ ʧʦʣʝʡ ʜʘʥʥʳʭ, 

ʚʳʯʠʩʣʝʥʠʝ ʦʙʲʝʤʘ, ʧʣʦʱʘʜʠ ʧʦʚʝʨʭʥʦʩʪʠ, ʘ ʪʘʢʞʝ ʚʳʚʦʜ 

ʠʥʬʦʨʤʘʮʠʠ ʦʙ ʦʙʲʝʢʪʝ. 

9 ʂʣʘʩʩ çʋʩʝʯʝʥʥʳʡ ʢʦʥʫʩè. ʈʝʘʣʠʟʦʚʘʪʴ ʚʚʦʜ ʠ ʚʳʚʦʜ ʧʦʣʝʡ ʜʘʥʥʳʭ, 

ʚʳʯʠʩʣʝʥʠʝ ʦʙʲʝʤʘ, ʧʣʦʱʘʜʠ ʧʦʚʝʨʭʥʦʩʪʠ, ʘ ʪʘʢʞʝ ʚʳʚʦʜ 

ʠʥʬʦʨʤʘʮʠʠ ʦʙ ʦʙʲʝʢʪʝ. 

10. ʂʣʘʩʩ çʏʝʪʳʨʝʭʫʛʦʣʴʥʘʷ ʧʠʨʘʤʠʜʘè. ʈʝʘʣʠʟʦʚʘʪʴ ʚʚʦʜ ʠ ʚʳʚʦʜ 

ʧʦʣʝʡ ʜʘʥʥʳʭ, ʚʳʯʠʩʣʝʥʠʝ ʦʙʲʝʤʘ, ʧʣʦʱʘʜʠ ʧʦʚʝʨʭʥʦʩʪʠ, ʘ ʪʘʢʞʝ 

ʚʳʚʦʜ ʠʥʬʦʨʤʘʮʠʠ ʦʙ ʦʙʲʝʢʪʝ. 

11 ʂʣʘʩʩ çʐʘʨè. ʈʝʘʣʠʟʦʚʘʪʴ ʚʚʦʜ ʠ ʚʳʚʦʜ ʧʦʣʝʡ ʜʘʥʥʳʭ, ʚʳʯʠʩʣʝʥʠʝ 

ʦʙʲʝʤʘ, ʧʣʦʱʘʜʠ ʧʦʚʝʨʭʥʦʩʪʠ, ʘ ʪʘʢʞʝ ʚʳʚʦʜ ʠʥʬʦʨʤʘʮʠʠ ʦʙ 

ʦʙʲʝʢʪʝ. 

12 ʂʣʘʩʩ çʂʨʫʛè. ʈʝʘʣʠʟʦʚʘʪʴ ʚʚʦʜ ʠ ʚʳʚʦʜ ʧʦʣʝʡ ʜʘʥʥʳʭ, ʚʳʯʠʩʣʝʥʠʝ 

ʜʣʠʥʳ ʦʢʨʫʞʥʦʩʪʠ, ʧʣʦʱʘʜʠ, ʘ ʪʘʢʞʝ ʚʳʚʦʜ ʠʥʬʦʨʤʘʮʠʠ ʦʙ 

ʦʙʲʝʢʪʝ. 

13 ʂʣʘʩʩ çʇʘʨʘʣʣʝʣʦʛʨʘʤʤè. ʈʝʘʣʠʟʦʚʘʪʴ ʚʚʦʜ ʠ ʚʳʚʦʜ ʧʦʣʝʡ ʜʘʥʥʳʭ, 

ʚʳʯʠʩʣʝʥʠʝ ʧʝʨʠʤʝʪʨʘ, ʧʣʦʱʘʜʠ, ʘ ʪʘʢʞʝ ʚʳʚʦʜ ʠʥʬʦʨʤʘʮʠʠ ʦʙ 

ʦʙʲʝʢʪʝ. 
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14 ʂʣʘʩʩ çʇʨʷʤʦʫʛʦʣʴʥʳʡ ʪʨʝʫʛʦʣʴʥʠʢè. ʈʝʘʣʠʟʦʚʘʪʴ ʚʚʦʜ ʠ ʚʳʚʦʜ 

ʧʦʣʝʡ ʜʘʥʥʳʭ, ʚʳʯʠʩʣʝʥʠʝ ʧʣʦʱʘʜʠ, ʛʠʧʦʪʝʥʫʟʳ, ʘ ʪʘʢʞʝ ʚʳʚʦʜ 

ʠʥʬʦʨʤʘʮʠʠ ʦʙ ʦʙʲʝʢʪʝ. 

15 ʂʣʘʩʩ çʊʦʚʘʨè ʩ ʧʦʣʷʤʠ ʮʝʥʘ, ʢʦʣʠʯʝʩʪʚʦ, ʩʢʠʜʢʘ. ʈʝʘʣʠʟʦʚʘʪʴ ʚʚʦʜ 

ʠ ʚʳʚʦʜ ʧʦʣʝʡ ʜʘʥʥʳʭ, ʚʳʯʠʩʣʝʥʠʝ ʩʫʤʤʘʨʥʦʡ ʩʪʦʠʤʦʩʪʠ ʩʦ 

ʩʢʠʜʢʦʡ ʠ ʙʝʟ, ʘ ʪʘʢʞʝ ʚʳʚʦʜ ʠʥʬʦʨʤʘʮʠʠ ʦʙ ʦʙʲʝʢʪʝ. 

16 ʂʣʘʩʩ çʊʦʯʢʘ ʥʘ ʧʣʦʩʢʦʩʪʠè. ʈʝʘʣʠʟʦʚʘʪʴ ʚʚʦʜ ʠ ʚʳʚʦʜ ʧʦʣʝʡ 

ʜʘʥʥʳʭ, ʚʳʯʠʩʣʝʥʠʝ ʨʘʩʩʪʦʷʥʠʷ ʜʦ ʥʘʯʘʣʘ ʢʦʦʨʜʠʥʘʪ, ʨʘʩʩʪʦʷʥʠʷ 

ʜʦ ʟʘʜʘʥʥʦʡ ʧʦʣʴʟʦʚʘʪʝʣʝʤ ʪʦʯʢʠ, ʘ ʪʘʢʞʝ ʚʳʚʦʜ ʠʥʬʦʨʤʘʮʠʠ ʦʙ 

ʦʙʲʝʢʪʝ. 

17 ʂʣʘʩʩ çʂʥʠʛʘè ʩ ʧʦʣʷʤʠ: ʥʘʟʚʘʥʠʝ, ʘʚʪʦʨ, ʢʦʣʠʯʝʩʪʚʦ ʩʪʨʘʥʠʮ, 

ʢʦʣʠʯʝʩʪʚʦ ʩʪʨʦʢ ʥʘ ʩʪʨʘʥʠʮʝ, ʢʦʣʠʯʝʩʪʚʦ ʩʠʤʚʦʣʦʚ ʚ ʩʪʨʦʢʝ. 

ʈʝʘʣʠʟʦʚʘʪʴ ʚʚʦʜ ʠ ʚʳʚʦʜ ʧʦʣʝʡ ʜʘʥʥʳʭ, ʚʳʯʠʩʣʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ 

ʩʪʨʦʢ ʚʦ ʚʩʝʡ ʢʥʠʛʝ, ʢʦʣʠʯʝʩʪʚʘ ʩʠʤʚʦʣʦʚ ʚʦ ʚʩʝʡ ʢʥʠʛʝ, ʘ ʪʘʢʞʝ 

ʚʳʚʦʜ ʠʥʬʦʨʤʘʮʠʠ ʦʙ ʦʙʲʝʢʪʝ. 

18 ʂʣʘʩʩ çʊʨʘʥʩʧʦʨʪè ʩ ʧʦʣʷʤʠ: ʩʢʦʨʦʩʪʴ, ʦʙʲʝʤ ʙʘʢʘ, ʨʘʩʭʦʜ ʪʦʧʣʠʚʘ 

ʥʘ 1 ʢʠʣʦʤʝʪʨ. ʈʝʘʣʠʟʦʚʘʪʴ ʚʚʦʜ ʠ ʚʳʚʦʜ ʧʦʣʝʡ ʜʘʥʥʳʭ, ʚʳʯʠʩʣʝʥʠʝ 

ʚʨʝʤʝʥʠ ʚ ʧʫʪʠ ʧʦ ʧʝʨʝʜʘʥʥʦʤʫ ʨʘʩʩʪʦʷʥʠʶ, ʢʦʣʠʯʝʩʪʚʘ 

ʟʘʪʨʘʯʠʚʘʝʤʦʛʦ ʪʦʧʣʠʚʘ ʧʦ ʧʝʨʝʜʘʥʥʦʤʫ ʨʘʩʩʪʦʷʥʠʶ, ʭʚʘʪʠʪ ʠʣʠ 

ʥʝʪ ʪʦʧʣʠʚʘ ʥʘ ʟʘʜʘʥʥʦʝ ʨʘʩʩʪʦʷʥʠʝ, ʘ ʪʘʢʞʝ ʚʳʚʦʜ ʠʥʬʦʨʤʘʮʠʠ ʦʙ 

ʦʙʲʝʢʪʝ. 

19 ʂʣʘʩʩ çʊʝʩʪè, ʩʦʜʝʨʞʘʱʠʡ ʧʦʣʷ: ʪʝʤʘ, ʚʦʧʨʦʩ, ʦʪʚʝʪ. ʈʝʘʣʠʟʦʚʘʪʴ 

ʚʚʦʜ ʠ ʚʳʚʦʜ ʧʦʣʝʡ ʜʘʥʥʳʭ, ʬʫʥʢʮʠʦʥʘʣ ʚʳʚʦʜʘ ʚʦʧʨʦʩʘ, 

ʧʦʣʫʯʝʥʠʷ ʦʪʚʝʪʘ, ʚʳʚʦʜʘ ʠʥʬʦʨʤʘʮʠʠ ʚʝʨʝʥ ʦʪʚʝʪ ʠʣʠ ʥʝʪ, ʘ ʪʘʢʞʝ 

ʚʳʚʦʜ ʠʥʬʦʨʤʘʮʠʠ ʦʙ ʦʙʲʝʢʪʝ. 

20 ʂʣʘʩʩ çʈʘʚʥʦʫʩʢʦʨʝʥʥʦʝ ʜʚʠʞʝʥʠʝè, ʩʦʜʝʨʞʘʱʠʡ ʧʦʣʷ ʥʘʯʘʣʴʥʘʷ 

ʩʢʦʨʦʩʪʴ, ʫʩʢʦʨʝʥʠʝ. ʈʝʘʣʠʟʦʚʘʪʴ ʚʚʦʜ ʠ ʚʳʚʦʜ ʧʦʣʝʡ ʜʘʥʥʳʭ, 

ʚʳʯʠʩʣʝʥʠʝ ʧʨʦʡʜʝʥʥʦʛʦ ʨʘʩʩʪʦʷʥʠʷ ʟʘ ʟʘʜʘʥʥʦʝ ʚʨʝʤʷ, ʩʢʦʨʦʩʪʴ ʚ 

ʟʘʜʘʥʥʳʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ ʧʦʩʣʝ ʥʘʯʘʣʘ ʜʚʠʞʝʥʠʷ, ʘ ʪʘʢʞʝ ʚʳʚʦʜ 

ʠʥʬʦʨʤʘʮʠʠ ʦʙ ʦʙʲʝʢʪʝ. 

21 ʂʣʘʩʩ çʐʘʨè. ʈʝʘʣʠʟʦʚʘʪʴ ʚʚʦʜ ʠ ʚʳʚʦʜ ʧʦʣʝʡ ʜʘʥʥʳʭ, ʚʳʯʠʩʣʝʥʠʝ 

ʦʙʲʝʤʘ, ʜʠʘʤʝʪʨʘ ʠ ʧʣʦʱʘʜʠ ʧʦʚʝʨʭʥʦʩʪʠ, ʘ ʪʘʢʞʝ ʚʳʚʦʜ 

ʠʥʬʦʨʤʘʮʠʠ ʦʙ ʦʙʲʝʢʪʝ.  

22 ʂʣʘʩʩ çʂʫʙè. ʈʝʘʣʠʟʦʚʘʪʴ ʚʚʦʜ ʠ ʚʳʚʦʜ ʧʦʣʝʡ ʜʘʥʥʳʭ, ʚʳʯʠʩʣʝʥʠʝ 

ʦʙʲʝʤʘ, ʧʣʦʱʘʜʠ ʧʦʚʝʨʭʥʦʩʪʠ, ʜʣʠʥʳ ʜʠʘʛʦʥʘʣʠ, ʘ ʪʘʢʞʝ ʚʳʚʦʜ 

ʠʥʬʦʨʤʘʮʠʠ ʦʙ ʦʙʲʝʢʪʝ.  

23 ʂʣʘʩʩ çʉʬʝʨʘè. ʈʝʘʣʠʟʦʚʘʪʴ ʚʚʦʜ ʠ ʚʳʚʦʜ ʧʦʣʝʡ ʜʘʥʥʳʭ, 

ʚʳʯʠʩʣʝʥʠʝ ʦʙʲʝʤʘ, ʜʠʘʤʝʪʨʘ ʠ ʧʣʦʱʘʜʠ ʧʦʚʝʨʭʥʦʩʪʠ, ʘ ʪʘʢʞʝ 

ʚʳʚʦʜ ʠʥʬʦʨʤʘʮʠʠ ʦʙ ʦʙʲʝʢʪʝ.  

24 ʂʣʘʩʩ çʊʦʯʢʘ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝè. ʈʝʘʣʠʟʦʚʘʪʴ ʚʚʦʜ ʠ ʚʳʚʦʜ ʧʦʣʝʡ 

ʜʘʥʥʳʭ, ʚʳʯʠʩʣʝʥʠʝ ʨʘʩʩʪʦʷʥʠʷ ʜʦ ʚʚʝʜʝʥʥʦʡ ʧʦʣʴʟʦʚʘʪʝʣʝʤ ʪʦʯʢʠ, 

ʨʘʩʩʪʦʷʥʠʷ ʦʪ ʥʘʯʘʣʘ ʢʦʦʨʜʠʥʘʪ, ʘ ʪʘʢʞʝ ʚʳʚʦʜ ʠʥʬʦʨʤʘʮʠʠ ʦʙ 

ʦʙʲʝʢʪʝ.  
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25 ʂʣʘʩʩ çɻʨʘʬʠʢ y=xè. ʈʝʘʣʠʟʦʚʘʪʴ ʚʚʦʜ ʠ ʚʳʚʦʜ ʧʦʣʝʡ ʜʘʥʥʳʭ, 

ʚʳʯʠʩʣʝʥʠʝ ʠʥʪʝʛʨʘʣʘ ʬʫʥʢʮʠʠ ʦʪ a ʜʦ b (ʚʚʦʜʷʪʩʷ ʧʦʣʴʟʦʚʘʪʝʣʝʤ), 

ʜʣʠʥʳ ʦʪʨʝʟʢʘ ʬʫʥʢʮʠʠ ʦʪ (a, y(a)) ʜʦ (b, y(b)), ʘ ʪʘʢʞʝ ʚʳʚʦʜ 

ʠʥʬʦʨʤʘʮʠʠ ʦʙ ʦʙʲʝʢʪʝ.  

26 ʂʣʘʩʩ çʐʘʨè. ʈʝʘʣʠʟʦʚʘʪʴ ʚʚʦʜ ʠ ʚʳʚʦʜ ʧʦʣʝʡ ʜʘʥʥʳʭ, ʚʳʯʠʩʣʝʥʠʝ 

ʦʙʲʝʤʘ, ʜʠʘʤʝʪʨʘ ʠ ʧʣʦʱʘʜʠ ʧʦʚʝʨʭʥʦʩʪʠ, ʘ ʪʘʢʞʝ ʚʳʚʦʜ 

ʠʥʬʦʨʤʘʮʠʠ ʦʙ ʦʙʲʝʢʪʝ.  

27 ʂʣʘʩʩ çʄʘʪʨʠʮʘ MxNè. ʈʝʘʣʠʟʦʚʘʪʴ ʠʥʠʮʠʘʣʠʟʘʮʠʶ ʵʣʝʤʝʥʪʦʚ 

ʤʘʪʨʠʮʳ ʩʣʫʯʘʡʥʳʤʠ ʯʠʩʣʘʤʠ, ʚʳʚʦʜ ʤʘʪʨʠʮʳ, ʥʘʭʦʞʜʝʥʠʝ 

ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʠ ʤʠʥʠʤʘʣʴʥʦʛʦ ʵʣʝʤʝʥʪʦʚ, ʘ ʪʘʢʞʝ ʚʳʚʦʜ 

ʠʥʬʦʨʤʘʮʠʠ ʦʙ ʦʙʲʝʢʪʝ.  

28 ʂʣʘʩʩ çʇʨʷʤʦʫʛʦʣʴʥʳʡ ʪʨʝʫʛʦʣʴʥʠʢè. ʈʝʘʣʠʟʦʚʘʪʴ ʚʚʦʜ ʠ ʚʳʚʦʜ 

ʧʦʣʝʡ ʜʘʥʥʳʭ, ʚʳʯʠʩʣʝʥʠʝ ʛʠʧʦʪʝʥʫʟʳ, ʧʣʦʱʘʜʠ ʠ ʧʝʨʠʤʝʪʨʘ, ʘ 

ʪʘʢʞʝ ʚʳʚʦʜ ʠʥʬʦʨʤʘʮʠʠ ʦʙ ʦʙʲʝʢʪʝ.  

29 ʂʣʘʩʩ çʆʪʨʝʟʦʢè. ʈʝʘʣʠʟʦʚʘʪʴ ʚʚʦʜ ʠ ʚʳʚʦʜ ʧʦʣʝʡ ʜʘʥʥʳʭ 

(ʢʦʦʨʜʠʥʘʪʳ ʥʘʯʘʣʘ ʠ ʢʦʦʨʜʠʥʘʪʳ ʢʦʥʮʘ ʦʪʨʝʟʢʘ), ʚʳʯʠʩʣʝʥʠʝ 

ʜʣʠʥʳ, ʨʘʩʩʪʦʷʥʠʡ ʥʘʯʘʣʘ ʠ ʢʦʥʮʘ ʦʪʨʝʟʢʘ ʦʪ ʥʘʯʘʣʘ ʢʦʦʨʜʠʥʘʪ, ʘ 

ʪʘʢʞʝ ʚʳʚʦʜ ʠʥʬʦʨʤʘʮʠʠ ʦʙ ʦʙʲʝʢʪʝ.  

30 ʂʣʘʩʩ çʎʠʣʠʥʜʨè. ʈʝʘʣʠʟʦʚʘʪʴ ʚʚʦʜ ʠ ʚʳʚʦʜ ʧʦʣʝʡ ʜʘʥʥʳʭ, 

ʚʳʯʠʩʣʝʥʠʝ ʦʙʲʝʤʘ, ʧʣʦʱʘʜʠ ʧʦʚʝʨʭʥʦʩʪʠ, ʘ ʪʘʢʞʝ ʚʳʚʦʜ 

ʠʥʬʦʨʤʘʮʠʠ ʦʙ ʦʙʲʝʢʪʝ.  

31 ʂʣʘʩʩ çʈʦʤʙè. ʈʝʘʣʠʟʦʚʘʪʴ ʚʚʦʜ ʠ ʚʳʚʦʜ ʧʦʣʝʡ ʜʘʥʥʳʭ (ʜʠʘʛʦʥʘʣʠ 

ʨʦʤʙʘ), ʚʳʯʠʩʣʝʥʠʝ ʧʣʦʱʘʜʠ, ʧʝʨʠʤʝʪʨʘ, ʘ ʪʘʢʞʝ ʚʳʚʦʜ 

ʠʥʬʦʨʤʘʮʠʠ ʦʙ ʦʙʲʝʢʪʝ.  

32 ʂʣʘʩʩ çʊʦʯʢʘ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝè. ʈʝʘʣʠʟʦʚʘʪʴ ʚʚʦʜ ʠ ʚʳʚʦʜ ʧʦʣʝʡ 

ʜʘʥʥʳʭ, ʚʳʯʠʩʣʝʥʠʝ ʨʘʩʩʪʦʷʥʠʷ ʜʦ ʚʚʝʜʝʥʥʦʡ ʧʦʣʴʟʦʚʘʪʝʣʝʤ ʪʦʯʢʠ, 

ʨʘʩʩʪʦʷʥʠʷ ʦʪ ʥʘʯʘʣʘ ʢʦʦʨʜʠʥʘʪ, ʘ ʪʘʢʞʝ ʚʳʚʦʜ ʠʥʬʦʨʤʘʮʠʠ ʦʙ 

ʦʙʲʝʢʪʝ.  

33 ʂʣʘʩʩ çɻʨʘʬʠʢ y=3x+5è. ʈʝʘʣʠʟʦʚʘʪʴ ʚʚʦʜ ʠ ʚʳʚʦʜ ʧʦʣʝʡ ʜʘʥʥʳʭ, 

ʚʳʯʠʩʣʝʥʠʝ ʠʥʪʝʛʨʘʣʘ ʬʫʥʢʮʠʠ ʦʪ a ʜʦ b (ʚʚʦʜʷʪʩʷ ʧʦʣʴʟʦʚʘʪʝʣʝʤ), 

ʜʣʠʥʳ ʦʪʨʝʟʢʘ ʬʫʥʢʮʠʠ ʦʪ (a, y(a)) ʜʦ (b, y(b)), ʘ ʪʘʢʞʝ ʚʳʚʦʜ 

ʠʥʬʦʨʤʘʮʠʠ ʦʙ ʦʙʲʝʢʪʝ.  

34 ʂʣʘʩʩ çʄʘʪʨʠʮʘ MxNè. ʈʝʘʣʠʟʦʚʘʪʴ ʠʥʠʮʠʘʣʠʟʘʮʠʶ ʵʣʝʤʝʥʪʦʚ 

ʤʘʪʨʠʮʳ ʩʣʫʯʘʡʥʳʤʠ ʯʠʩʣʘʤʠ, ʚʳʚʦʜ ʪʨʘʥʩʧʦʥʠʨʦʚʘʥʥʦʡ 

ʤʘʪʨʠʮʳ, ʥʘʭʦʞʜʝʥʠʝ ʩʨʝʜʥʝʛʦ ʘʨʠʬʤʝʪʠʯʝʩʢʦʛʦ ʚʩʝʭ ʵʣʝʤʝʥʪʦʚ, ʘ 

ʪʘʢʞʝ ʚʳʚʦʜ ʠʥʬʦʨʤʘʮʠʠ ʦʙ ʦʙʲʝʢʪʝ.  

35 ʂʣʘʩʩ çʆʪʨʝʟʦʢ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝè. ʈʝʘʣʠʟʦʚʘʪʴ ʚʚʦʜ ʠ ʚʳʚʦʜ ʧʦʣʝʡ 

ʜʘʥʥʳʭ (ʢʦʦʨʜʠʥʘʪʳ ʥʘʯʘʣʘ ʠ ʢʦʦʨʜʠʥʘʪʳ ʢʦʥʮʘ ʦʪʨʝʟʢʘ), 

ʚʳʯʠʩʣʝʥʠʝ ʜʣʠʥʳ, ʨʘʩʩʪʦʷʥʠʡ ʥʘʯʘʣʘ ʠ ʢʦʥʮʘ ʦʪʨʝʟʢʘ ʦʪ ʥʘʯʘʣʘ 

ʢʦʦʨʜʠʥʘʪ, ʘ ʪʘʢʞʝ ʚʳʚʦʜ ʠʥʬʦʨʤʘʮʠʠ ʦʙ ʦʙʲʝʢʪʝ.  

36 ʂʣʘʩʩ çɻʨʘʬʠʢ y=x-10è. ʈʝʘʣʠʟʦʚʘʪʴ ʚʚʦʜ ʠ ʚʳʚʦʜ ʧʦʣʝʡ ʜʘʥʥʳʭ, 

ʚʳʯʠʩʣʝʥʠʝ ʠʥʪʝʛʨʘʣʘ ʬʫʥʢʮʠʠ ʦʪ a ʜʦ b (ʚʚʦʜʷʪʩʷ ʧʦʣʴʟʦʚʘʪʝʣʝʤ), 

ʜʣʠʥʳ ʦʪʨʝʟʢʘ ʬʫʥʢʮʠʠ ʦʪ (a, y(a)) ʜʦ (b, y(b)), ʘ ʪʘʢʞʝ ʚʳʚʦʜ 

ʠʥʬʦʨʤʘʮʠʠ ʦʙ ʦʙʲʝʢʪʝ.  
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37 ʂʣʘʩʩ çʄʘʪʨʠʮʘ MxNè. ʈʝʘʣʠʟʦʚʘʪʴ ʠʥʠʮʠʘʣʠʟʘʮʠʶ ʵʣʝʤʝʥʪʦʚ 

ʤʘʪʨʠʮʳ ʩʣʫʯʘʡʥʳʤʠ ʯʠʩʣʘʤʠ, ʚʳʚʦʜ ʪʨʘʥʩʧʦʥʠʨʦʚʘʥʥʦʡ 

ʤʘʪʨʠʮʳ, ʥʘʭʦʞʜʝʥʠʝ ʠ ʚʳʚʦʜ ʩʨʝʜʥʝʛʦ ʘʨʠʬʤʝʪʠʯʝʩʢʦʛʦ 

ʵʣʝʤʝʥʪʦʚ ʚ ʢʘʞʜʦʤ ʩʪʦʣʙʮʝ.  

38 ʂʣʘʩʩ çʂʫʙè. ʈʝʘʣʠʟʦʚʘʪʴ ʚʚʦʜ ʠ ʚʳʚʦʜ ʧʦʣʝʡ ʜʘʥʥʳʭ, ʚʳʯʠʩʣʝʥʠʝ 

ʦʙʲʝʤʘ, ʧʣʦʱʘʜʠ ʧʦʚʝʨʭʥʦʩʪʠ, ʜʣʠʥʳ ʜʠʘʛʦʥʘʣʠ, ʘ ʪʘʢʞʝ ʚʳʚʦʜ 

ʠʥʬʦʨʤʘʮʠʠ ʦʙ ʦʙʲʝʢʪʝ.  

39 ʂʣʘʩʩ çʉʬʝʨʘè. ʈʝʘʣʠʟʦʚʘʪʴ ʚʚʦʜ ʠ ʚʳʚʦʜ ʧʦʣʝʡ ʜʘʥʥʳʭ, 

ʚʳʯʠʩʣʝʥʠʝ ʦʙʲʝʤʘ, ʜʠʘʤʝʪʨʘ ʠ ʧʣʦʱʘʜʠ ʧʦʚʝʨʭʥʦʩʪʠ, ʘ ʪʘʢʞʝ 

ʚʳʚʦʜ ʠʥʬʦʨʤʘʮʠʠ ʦʙ ʦʙʲʝʢʪʝ.  

40 ʂʣʘʩʩ çʊʦʯʢʘ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝè. ʈʝʘʣʠʟʦʚʘʪʴ ʚʚʦʜ ʠ ʚʳʚʦʜ ʧʦʣʝʡ 

ʜʘʥʥʳʭ, ʚʳʯʠʩʣʝʥʠʝ ʨʘʩʩʪʦʷʥʠʷ ʜʦ ʚʚʝʜʝʥʥʦʡ ʧʦʣʴʟʦʚʘʪʝʣʝʤ ʪʦʯʢʠ, 

ʨʘʩʩʪʦʷʥʠʷ ʦʪ ʥʘʯʘʣʘ ʢʦʦʨʜʠʥʘʪ, ʘ ʪʘʢʞʝ ʚʳʚʦʜ ʠʥʬʦʨʤʘʮʠʠ ʦʙ 

ʦʙʲʝʢʪʝ.  

 

7.4. ʂʦʥʪʨʦʣʴʥʳʝ ʚʦʧʨʦʩʳ 

1. ʏʪʦ ʪʘʢʦʝ ʩʪʘʪʠʯʝʩʢʠʡ ʢʣʘʩʩ? ʏʪʦ ʪʘʢʦʝ ʩʪʘʪʠʯʝʩʢʠʡ ʤʝʪʦʜ? 

2. ʏʪʦ ʪʘʢʦʝ ʢʦʥʩʪʨʫʢʪʦʨ ʢʣʘʩʩʘ? 

3. ʏʪʦ ʪʘʢʦʝ ʧʝʨʝʛʨʫʟʢʘ ʤʝʪʦʜʦʚ? 

4. ʄʦʞʝʪ ʣʠ ʦʜʠʥ ʢʦʥʩʪʨʫʢʪʦʨ ʢʣʘʩʩʘ ʚʳʟʳʚʘʪʴ ʜʨʫʛʦʡ ʢʦʥʩʪʨʫʢʪʦʨ? ʇʨʝʞʜʝ 

ʯʝʤ ʦʪʚʝʯʘʪʴ ʧʦʧʨʦʙʫʡʪʝ ʨʝʘʣʠʟʦʚʘʪʴ ʪʘʢʦʡ ʚʳʟʦʚ ʚ ʩʚʦʝʤ ʨʘʟʨʘʙʦʪʘʥʥʦʤ ʢʣʘʩʩʝ. 

5. ʉʢʦʣʴʢʦ ʧʝʨʝʛʨʫʟʦʢ ʤʦʞʝʪ ʠʤʝʪʴ ʤʝʪʦʜ ʢʣʘʩʩʘ? 

6. ɼʣʷ ʢʘʢʠʭ ʮʝʣʝʡ ʩʣʝʜʫʝʪ ʧʝʨʝʛʨʫʞʘʪʴ ʢʦʥʩʪʨʫʢʪʦʨ ʢʣʘʩʩʘ? 

7. ʏʪʦ ʪʘʢʦʝ ʩʠʛʥʘʪʫʨʘ ʤʝʪʦʜʘ? 

8. ʂʘʢʠʝ ʦʰʠʙʢʠ ʧʨʠʩʫʪʩʪʚʫʶʪ ʚ ʦʙʲʷʚʣʝʥʠʠ ʢʣʘʩʩʘ? 
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9. ɼʘʥʦ ʦʧʨʝʜʝʣʝʥʠʝ ʢʣʘʩʩʘ: 

 

ʠ ʬʨʘʛʤʝʥʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʢʣʘʩʩʘ ʚ ʬʫʥʢʮʠʠ Main(): 

 

ʂʘʢʠʝ ʦʰʠʙʢʠ ʢʦʤʧʠʣʷʮʠʠ ʩʫʱʝʩʪʚʫʶʪ ʚ ʢʦʜʝ? 

 

10. ʋʢʘʞʠʪʝ ʦʰʠʙʢʠ (ʝʩʣʠ ʝʩʪʴ) ʚ ʦʙʲʷʚʣʝʥʠʠ ʢʣʘʩʩʘ: 
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ʃɸɹʆʈɸʊʆʈʅɸʗ ʈɸɹʆʊɸ 8. ʇʈʆɽʂʊʀʈʆɺɸʅʀɽ ʀɽʈɸʈʍʀʀ 

ʂʃɸʉʉʆɺ 

8.1. ʎʝʣʴ ʠ ʩʦʜʝʨʞʘʥʠʝ 

ʎʝʣʴ ʣʘʙʦʨʘʪʦʨʥʦʡ ʨʘʙʦʪʳ: ʠʟʫʯʠʪʴ ʤʝʭʘʥʠʟʤ ʦʨʛʘʥʠʟʘʮʠʠ ʥʘʩʣʝʜʦʚʘʥʠʷ 

ʢʣʘʩʩʦʚ. 

ɿʘʜʘʯʠ ʣʘʙʦʨʘʪʦʨʥʦʡ ʨʘʙʦʪʳ: 

ï ʥʘʫʯʠʪʴʩʷ ʦʙʲʷʚʣʷʪʴ ʧʨʦʠʟʚʦʜʥʳʝ ʢʣʘʩʩʳ; 

ï ʥʘʫʯʠʪʴʩʷ ʩʦʟʜʘʚʘʪʴ ʠʝʨʘʨʭʠʠ ʢʣʘʩʩʦʚ; 

ï ʥʘʫʯʠʪʴʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʤʝʭʘʥʠʟʤ ʧʦʣʠʤʦʨʬʠʟʤʘ. 

 

8.2. ʊʝʦʨʝʪʠʯʝʩʢʘʷ ʯʘʩʪʴ 

8.2.1. ʅʘʩʣʝʜʦʚʘʥʠʝ ʨʝʘʣʠʟʘʮʠʠ 

ʅʘʩʣʝʜʦʚʘʥʠʝ ʨʝʘʣʠʟʘʮʠʠ (implementation inheritance) ʦʟʥʘʯʘʝʪ, ʯʪʦ ʪʠʧ 

ʧʨʦʠʩʭʦʜʠʪ ʦʪ ʙʘʟʦʚʦʛʦ ʪʠʧʘ, ʧʦʣʫʯʘʷ ʦʪ ʥʝʛʦ ʚʩʝ ʧʦʣʷ-ʯʣʝʥʳ ʠ ʬʫʥʢʮʠʠ-ʯʣʝʥʳ. 

ʉʠʥʪʘʢʩʠʩ ʥʘʩʣʝʜʦʚʘʥʠʷ ʨʝʘʣʠʟʘʮʠʠ: 

}

{

:class

ʯʣʝʥʳʬʫʥʢʮʠʠʠʯʣʝʥʳɼʘʥʥʳʝ//

ʩʩɹʘʟʦʚʳʡʂʣʘʡʂʣʘʩʩʇʨʦʠʟʚʦʜʥʳ

--

 

ɽʩʣʠ ʧʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʢʣʘʩʩʘ ʥʝ ʫʢʘʟʘʥ ʙʘʟʦʚʳʡ ʢʣʘʩʩ, ʪʦ C# ʧʨʝʜʧʦʣʘʛʘʝʪ, 

ʯʪʦ ʙʘʟʦʚʳʤ ʢʣʘʩʩʦʤ ʷʚʣʷʝʪʩʷ System.Object. 

 

8.2.2. ʉʦʟʜʘʥʠʝ ʠʝʨʘʨʭʠʠ ʢʣʘʩʩʦʚ 

ʇʨʠ ʥʘʩʣʝʜʦʚʘʥʠʠ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʠʟʚʦʜʥʳʡ ʢʣʘʩʩ ʥʘʩʣʝʜʫʝʪ ʨʝʘʣʠʟʘʮʠʶ 

ʢʘʞʜʦʡ ʬʫʥʢʮʠʠ ʙʘʟʦʚʦʛʦ ʪʠʧʘ, ʝʩʣʠ ʪʦʣʴʢʦ ʚ ʝʛʦ ʦʧʨʝʜʝʣʝʥʠʠ ʥʝ ʫʢʘʟʘʥʦ, ʯʪʦ 

ʨʝʘʣʠʟʘʮʠʷ ʬʫʥʢʮʠʠ ʜʦʣʞʥʘ ʙʳʪʴ ʧʝʨʝʦʧʨʝʜʝʣʝʥʘ. 
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ʆʧʨʝʜʝʣʠʤ ʩʣʝʜʫʶʱʫʶ ʠʝʨʘʨʭʠʶ ʢʣʘʩʩʦʚ (ʨʠʩ. 6.1) ʠ ʧʨʦʜʝʤʦʥʩʪʨʠʨʫʝʤ, 

ʢʘʢ ʥʘʩʣʝʜʫʝʪʩʷ ʨʝʘʣʠʟʘʮʠ ̫ʠ ʢʘʢ ʧʝʨʝʦʧʨʝʜʝʣʷʶʪʩʷ ʩʚʦʡʩʪʚ ʠ ʤʝʪʦʜʦʚ. 

 

ʈʠʩʫʥʦʢ 6.1 ï ʀʝʨʘʨʭʠʷ ʢʣʘʩʩʦʚ. 

 

ʉʦʟʜʘʜʠʤ ʢʦʜ, ʦʧʠʩʳʚʘʶʱʠʡ ʜʘʥʥʫʶ ʠʝʨʘʨʭʠʶ. ʆʧʨʝʜʝʣʠʤ ʙʘʟʦʚʳʡ ʢʣʘʩʩ: 

 

 

ʆʙʨʘʪʠʪʝ ʚʥʠʤʘʥʠʝ ʥʘ ʥʘʣʠʯʠʝ ʜʚʫʭ ʢʦʥʩʪʨʫʢʪʦʨʦʚ, ʤʝʭʘʥʠʟʤ ʭʨʘʥʝʥʠʷ 

ʚʦʟʨʘʩʪʘ ʯʝʣʦʚʝʢʘ ʠ ʢʣʶʯʝʚʦʝ ʩʣʦʚʦ virtual ʫ ʩʚʦʡʩʪʚʘ çʌʀʆè. ʂʣʶʯʝʚʦʝ ʩʣʦʚʦ 

virtual ʫʢʘʟʳʚʘʝʪ, ʯʪʦ ʜʘʥʥʦʝ ʩʚʦʡʩʪʚʦ ʙʫʜʝʪ ʧʝʨʝʦʧʨʝʜʝʣʝʥʦ ʚ ʧʨʦʠʟʚʦʜʥʦʤ ʢʣʘʩʩʝ. 

ʆʧʨʝʜʝʣʠʤ ʧʨʦʠʟʚʦʜʥʳʡ ʢʣʘʩʩ çʋʯʠʪʝʣʴè: 



 116 

 

ʉʣʝʜʫʝʪ ʦʙʨʘʪʠʪʴ ʚʥʠʤʘʥʠʝ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʢʣʶʯʝʚʦʛʦ ʩʣʦʚʘ override ʫ 

ʩʚʦʡʩʪʚʘ çʌʀʆè, ʢʦʪʦʨʦʝ ʫʢʘʟʳʚʘʝʪ ʥʘ ʪʦ, ʯʪʦ ʜʘʥʥʦʝ ʩʚʦʡʩʪʚʦ ʠʤʝʝʪ ʥʦʚʫʶ 

ʨʝʘʣʠʟʘʮʠʶ, ʦʪʣʠʯʘʶʱʫʶʩʷ ʦʪ ʨʝʘʣʠʟʘʮʠʠ ʙʘʟʦʚʦʛʦ ʢʣʘʩʩʘ. 

ʆʧʨʝʜʝʣʠʤ ʚʪʦʨʦʡ ʧʨʦʠʟʚʦʜʥʳʡ ʢʣʘʩʩ çʉʪʫʜʝʥʪè: 

 

ɺ ʦʙʦʠʭ ʧʨʦʠʟʚʦʜʥʳʭ ʢʣʘʩʩʘʭ ʩʣʝʜʫʝʪ ʦʙʨʘʪʠʪʴ ʚʥʠʤʘʥʠʝ ʥʘ ʨʝʘʣʠʟʘʮʠʶ 

ʢʦʥʩʪʨʫʢʪʦʨʦʚ ʧʨʦʠʟʚʦʜʥʳʭ ʢʣʘʩʩʦʚ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʢʣʶʯʝʚʦʛʦ ʩʣʦʚʘ base ʚ ʢʦʜʝ 

ʩʚʦʡʩʪʚʘ çʌʀʆè ʠ ʧʨʠ ʦʙʲʷʚʣʝʥʠʠ ʢʦʥʩʪʨʫʢʪʦʨʦʚ. 
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ʊʘʢʞʝ ʠʥʪʝʨʝʩ ʧʨʝʜʩʪʘʚʣʷʶʪ ʪʠʧʳ ʜʘʥʥʳʭ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʜʣʷ ʯʣʝʥʦʚ-

ʜʘʥʥʳʭ: çʉʧʝʮʠʘʣʴʥʦʩʪʠè, çʋʯʝʥʳʝɿʚʘʥʠʷè, çʋʯʝʥʳʝʉʪʝʧʝʥʠè. ɺʦʪ ʦʧʨʝʜʝʣʝʥʠʷ 

ʜʘʥʥʳʭ ʪʠʧʦʚ-ʧʝʨʝʯʠʩʣʝʥʠʡ: 

 

ʅʘʢʦʥʝʮ, ʧʨʦʜʝʤʦʥʩʪʨʠʨʫʝʤ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʦʙʲʷʚʣʝʥʥʦʡ ʠʝʨʘʨʭʠʠ ʢʣʘʩʩʦʚ. 

ɺ ʧʨʦʛʨʘʤʤʝ ʦʙʲʷʚʠʤ ʤʘʩʩʠʚ ʦʙʲʝʢʪʦʚ ʪʠʧʘ çʏʝʣʦʚʝʢè. ʉʣʝʜʫʝʪ ʧʦʥʠʤʘʪʴ, 

ʯʪʦ ʧʨʠ ʦʙʲʷʚʣʝʥʠʠ ʪʘʢʦʛʦ ʤʘʩʩʠʚʘ, ʝʛʦ ʵʣʝʤʝʥʪʘʤ ʤʦʞʥʦ ʧʨʠʩʚʘʠʚʘʪʴ ʦʙʲʝʢʪʳ 

ʣʶʙʦʛʦ ʧʨʦʠʟʚʦʜʥʦʛʦ ʢʣʘʩʩʘ, ʧʨʠʯʝʤ ʢʘʞʜʳʡ ʦʙʲʝʢʪ ʙʫʜʝʪ ʚʝʩʪʠ ʩʝʙʷ ʧʦ-ʩʚʦʝʤʫ 

(ʟʘ ʩʯʝʪ ʧʝʨʝʦʧʨʝʜʝʣʝʥʠʷ ʩʚʦʡʩʪʚ ʠ ʤʝʪʦʜʦʚ). 
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ɺ ʨʝʟʫʣʴʪʘʪʝ ʨʘʙʦʪʳ ʧʨʦʛʨʘʤʤʳ ʙʫʜʝʪ ʦʩʫʱʝʩʪʚʣʝʥ ʩʣʝʜʫʶʱʠʡ ʚʳʚʦʜ: 
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ʇʦʣʥʘʷ ʜʠʘʛʨʘʤʤʘ ʪʠʧʦʚ ʚ ʧʦʣʫʯʝʥʥʦʤ ʧʨʠʣʦʞʝʥʠʠ ʧʦʢʘʟʘʥʘ ʥʘ ʨʠʩ. 6.2. 

 

ʈʠʩʫʥʦʢ 6.2 ï ɼʠʘʛʨʘʤʤʘ ʪʠʧʦʚ ʧʨʠʣʦʞʝʥʠʷ (ʩʦʟʜʘʥʘ ʩʨʝʜʩʪʚʘʤʠ VS) 

 

ʉʪʨʫʢʪʫʨʳ ʚʩʝʛʜʘ ʥʘʩʣʝʜʫʶʪʩʷ ʦʪ System.ValueType. ʆʥʠ ʤʦʛʫʪ ʪʘʢʞʝ 

ʥʘʩʣʝʜʦʚʘʪʴ ʣʶʙʦʝ ʢʦʣʠʯʝʩʪʚʦ ʠʥʪʝʨʬʝʡʩʦʚ. ʂʣʘʩʩʳ ʚʩʝʛʜʘ ʥʘʩʣʝʜʫʶʪʩʷ ʦʪ ʦʜʥʦʛʦ 

ʢʣʘʩʩʘ ʧʦ ʚʘʰʝʤʫ ʚʳʙʦʨʫ. ʆʥʠ ʪʘʢʞʝ ʤʦʛʫʪ ʥʘʩʣʝʜʦʚʘʪʴ ʣʶʙʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʠʥʪʝʨʬʝʡʩʦʚ. 
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8.3. ʄʝʪʦʜʠʢʘ ʠ ʧʦʨʷʜʦʢ ʚʳʧʦʣʥʝʥʠʷ ʨʘʙʦʪʳ 

1. ʉʦʟʜʘʡʪʝ ʢʦʥʩʦʣʴʥʦʝ ʧʨʠʣʦʞʝʥʠʝ. 

2. ʀʟʫʯʠʪʝ ʧʨʠʤʝʨ ʩʦʟʜʘʥʠʷ ʠʝʨʘʨʭʠʠ ʢʣʘʩʩʦʚ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʡ ʚ ʨʘʟʜʝʣʝ 

çʊʝʦʨʝʪʠʯʝʩʢʦʝ ʦʙʦʩʥʦʚʘʥʠʝè ʜʘʥʥʦʡ ʣʘʙʦʨʘʪʦʨʥʦʡ ʨʘʙʦʪʳ. 

3. ʇʦʩʪʨʦʡʪʝ ʩʚʦʶ ʠʝʨʘʨʭʠʶ ʢʣʘʩʩʦʚ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʠʥʜʠʚʠʜʫʘʣʴʥʳʤ 

ʟʘʜʘʥʠʝʤ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʚʳʧʦʣʥʝʥʠʷ ʣʘʙʦʨʘʪʦʨʥʦʡ ʨʘʙʦʪʳ ʜʦʣʞʥʳ ʙʳʪʴ 

ʨʝʘʣʠʟʦʚʘʥʳ ʩʣʝʜʫʶʱʠʝ ʤʝʭʘʥʠʟʤʳ: 

ï ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʪʠʧʘ-ʧʝʨʝʯʠʩʣʝʥʠʷ (ʭʦʪʷ ʙʳ ʦʜʥʦʛʦ); 

ï ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʝʨʝʦʧʨʝʜʝʣʝʥʥʦʛʦ ʩʚʦʡʩʪʚʘ (ʭʦʪʷ ʙʳ ʦʜʥʦʛʦ); 

ï ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʝʨʝʦʧʨʝʜʝʣʝʥʥʦʛʦ ʤʝʪʦʜʘ (ʭʦʪʷ ʙʳ ʦʜʥʦʛʦ); 

ï ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚʳʟʦʚʘ ʙʘʟʦʚʦʛʦ ʢʦʥʩʪʨʫʢʪʦʨʘ; 

ï ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚʳʟʦʚʘ ʣʶʙʦʛʦ ʙʘʟʦʚʦʛʦ ʤʝʪʦʜʘ (ʦʪʣʠʯʥʦʛʦ ʦʪ 

ʢʦʥʩʪʨʫʢʪʦʨʘ). 

4. ʇʨʦʜʝʤʦʥʩʪʨʠʨʫʡʪʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʢʣʘʩʩʦʚ, ʩʦʟʜʘʥʥʦʡ ʠʝʨʘʨʭʠʠ (ʣʝʛʯʝ 

ʚʩʝʛʦ ʵʪʦ ʩʜʝʣʘʪʴ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʘʩʩʠʚʦʚ). ʇʨʠ ʟʘʱʠʪʝ ʨʘʙʦʪʳ ʫʢʘʞʠʪʝ 

ʧʨʠʟʥʘʢʠ ʧʨʠʩʫʪʩʪʚʠʷ ʧʦʣʠʤʦʨʬʥʦʛʦ ʧʦʚʝʜʝʥʠʷ ʚ ʧʨʦʛʨʘʤʤʝ (ʨʝʘʣʠʟʘʮʠʷ 

ʧʦʣʠʤʦʨʬʠʟʤʘ). 

ʀʥʜʠʚʠʜʫʘʣʴʥʦʝ ʟʘʜʘʥʠʝ 

ʉʧʨʦʝʢʪʠʨʫʡʪʝ ʢʣʘʩʩ, ʥʘʧʦʣʥʠʪʝ ʝʛʦ ʪʨʝʙʫʝʤʦʡ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʴʶ, 

ʧʨʦʜʝʤʦʥʩʪʨʠʨʫʡʪʝ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʴ ʢʣʘʩʩʘ, ʧʨʦʜʝʤʦʥʩʪʨʠʨʫʡʪʝ ʧʦʣʠʤʦʨʬʥʦʝ 

ʧʦʚʝʜʝʥʠʝ ʦʙʲʝʢʪʦʚ. 
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ɺʘʨʠʘʥʪ ʀʝʨʘʨʭʠʷ ʢʣʘʩʩʦʚ 

1 

 
2 

 
3 

 
4 

 
5 

 
6 
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ɺʘʨʠʘʥʪ ʀʝʨʘʨʭʠʷ ʢʣʘʩʩʦʚ 

7 

 
8 

 
9 

 
10 

 
11 

 
12 
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ɺʘʨʠʘʥʪ ʀʝʨʘʨʭʠʷ ʢʣʘʩʩʦʚ 

13 

 
14 

 
15 

 
16 

 
17 

 
18 

 
19 
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ɺʘʨʠʘʥʪ ʀʝʨʘʨʭʠʷ ʢʣʘʩʩʦʚ 

20 

 
21 

 
22 

 
23 

 
24 

 
25 

 
 

8.4. ʂʦʥʪʨʦʣʴʥʳʝ ʚʦʧʨʦʩʳ 

1. ʏʪʦ ʪʘʢʦʝ ʥʘʩʣʝʜʦʚʘʥʠʝ ʨʝʘʣʠʟʘʮʠʠ? ʂʘʢ ʦʧʠʩʘʪʴ ʩʠʥʪʘʢʩʠʯʝʩʢʠ 

ʥʘʩʣʝʜʦʚʘʥʠʝ ʨʝʘʣʠʟʘʮʠʠ? 

2. ɼʣʷ ʯʝʛʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʢʣʶʯʝʚʦʝ ʩʣʦʚʦ base? 
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3. ʄʦʞʥʦ ʣʠ ʧʝʨʝʦʧʨʝʜʝʣʠʪʴ ʤʝʪʦʜ ʢʣʘʩʩʘ? ʉʚʦʡʩʪʚʘ ʢʣʘʩʩʘ? ɼʘʥʥʳʝ ʢʣʘʩʩʘ? 

4. ʂʘʢ ʧʝʨʝʦʧʨʝʜʝʣʠʪʴ ʤʝʪʦʜ ʚ ʧʨʦʠʟʚʦʜʥʦʤ ʢʣʘʩʩʝ? 

5. ɼʣʷ ʯʝʛʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʢʣʶʯʝʚʦʝ ʩʣʦʚʦ virtual? 

6. ɼʣʷ ʯʝʛʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʢʣʶʯʝʚʦʝ ʩʣʦʚʦ override? 

7. ʂʘʢ ʧʦʤʝʥʷʪʴ ʮʚʝʪ ʬʦʥʘ ʚ ʢʦʥʩʦʣʴʥʦʤ ʧʨʠʣʦʞʝʥʠʠ? 

8. ʋʢʘʞʠʪʝ ʦʰʠʙʢʠ (ʝʩʣʠ ʝʩʪʴ) ʚ ʧʨʝʜʩʪʘʚʣʝʥʥʦʤ ʬʨʘʛʤʝʥʪʝ: 

 

9. ʉʢʦʣʴʢʦ ʙʘʟʦʚʳʭ ʢʣʘʩʩʦʚ ʤʦʞʝʪ ʙʳʪʴ ʫ ʣʶʙʦʛʦ ʢʣʘʩʩʘ ʚ C#? 

10. ɼʘʥʳ ʦʧʨʝʜʝʣʝʥʠʷ ʢʣʘʩʩʦʚ ʥʘ ʷʟʳʢʝ C#. 

                    

ʉʫʱʝʩʪʚʫʶʪ ʣʠ ʦʰʠʙʢʠ ʚ ʜʘʥʥʦʤ ʢʦʜʝ (ʫʢʘʞʠʪʝ ʦʰʠʙʢʠ, ʝʩʣʠ ʝʩʪʴ)? 
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ʃɸɹʆʈɸʊʆʈʅɸʗ ʈɸɹʆʊɸ 9. ʇʆʃʀʄʆʈʌʀɿʄ ʅɸ ʆʉʅʆɺɽ 

ʀʅʊɽʈʌɽʁʉʆɺ 

9.1. ʎʝʣʴ ʠ ʩʦʜʝʨʞʘʥʠʝ 

ʎʝʣʴ ʣʘʙʦʨʘʪʦʨʥʦʡ ʨʘʙʦʪʳ: ʠʟʫʯʠʪʴ ʧʨʠʥʮʠʧʳ ʨʘʙʦʪʳ ʩ ʪʠʧʘʤʠ ʠʥʪʝʨʬʝʡʩʦʚ 

ʚ C#. 

ɿʘʜʘʯʠ ʣʘʙʦʨʘʪʦʨʥʦʡ ʨʘʙʦʪʳ: 

ï ʥʘʫʯʠʪʴʩʷ ʦʙʲʷʚʣʷʪʴ ʠʥʪʝʨʬʝʡʩʳ ʚ ʉ#; 

ï ʥʘʫʯʠʪʴʩʷ ʩʦʟʜʘʚʘʪʴ ʢʣʘʩʩʳ, ʨʝʘʣʠʟʫʶʱʠʝ ʠʥʪʝʨʬʝʡʩʳ. 

9.2. ʊʝʦʨʝʪʠʯʝʩʢʘʷ ʯʘʩʪʴ 

ʂʨʦʤʝ ʥʘʩʣʝʜʦʚʘʥʠʷ ʨʝʘʣʠʟʘʮʠʠ (implementation inheritance) ʚ ʷʟʳʢʝ C# 

ʨʝʘʣʠʟʦʚʘʥ ʤʝʭʘʥʠʟʤ ʥʘʩʣʝʜʦʚʘʥʠʷ ʠʥʪʝʨʬʝʡʩʦʚ (interface inheritance). 

ʅʝʦʙʭʦʜʠʤʦ ʧʦʥʠʤʘʪʴ, ʯʪʦ ʥʝ ʚʩʝ ʦʙʲʝʢʪʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʝ ʷʟʳʢʠ 

ʧʦʜʜʝʨʞʠʚʘʶʪ ʠʥʪʝʨʬʝʡʩʳ. 

ɽʩʣʠ ʢʣʘʩʩ ʥʘʩʣʝʜʫʝʪ ʠʥʪʝʨʬʝʡʩ, ʢʣʘʩʩ ʢʘʢ ʙʳ ʙʝʨʝʪ ʥʘ ʩʝʙʷ ʦʙʷʟʘʪʝʣʴʩʪʚʘ 

ʨʝʘʣʠʟʦʚʘʪʴ ʥʝʢʦʪʦʨʳʡ ʬʫʥʢʮʠʦʥʘʣ. 

ʉʠʥʪʘʢʩʠʩ ʥʘʩʣʝʜʦʚʘʥʠʷ ʠʥʪʝʨʬʝʡʩʘ ʥʝ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʩʠʥʪʘʢʩʠʩʘ 

ʥʘʩʣʝʜʦʚʘʥʠʷ ʨʝʘʣʠʟʘʮʠʠ: 

}

{

:class

ʯʣʝʥʳʬʫʥʢʮʠʠʠʯʣʝʥʳɼʘʥʥʳʝ//

ʀʥʪʝʨʬʝʡʩʨʬʝʡʩʟʫʶʱʠʡʀʥʪʝʂʣʘʩʩʈʝʘʣʠ

--
 

ʆʪʣʠʯʠʝ ʦʪ ʤʝʭʘʥʠʟʤʘ ʥʘʩʣʝʜʦʚʘʥʠʷ ʨʝʘʣʠʟʘʮʠʠ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ: 

- ʢʣʘʩʩ ʦʙʷʟʘʪʝʣʴʥʦ ʜʦʣʞʝʥ ʨʝʘʣʠʟʦʚʘʪʴ ʤʝʪʦʜʳ ʠ ʩʚʦʡʩʪʚʘ, 

ʧʨʦʜʝʢʣʘʨʠʨʦʚʘʥʥʳʝ ʚ ʠʥʪʝʨʬʝʡʩʝ (ʥʠʢʘʢʦʡ ʨʝʘʣʠʟʘʮʠʠ ʚ ʠʥʪʝʨʬʝʡʩʝ ʥʝ 

ʩʫʱʝʩʪʚʫʝʪ); 

- ʢʣʘʩʩ ʤʦʞʝʪ ʨʝʘʣʠʟʦʚʳʚʘʪʴ (ʥʘʩʣʝʜʦʚʘʪʴ) ʥʝʩʢʦʣʴʢʦ ʠʥʪʝʨʬʝʡʩʦʚ, ʪʦʛʜʘ ʢʘʢ 

ʙʘʟʦʚʳʡ ʢʣʘʩʩ ʤʦʞʝʪ ʙʳʪʴ ʪʦʣʴʢʦ ʦʜʠʥ. 
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ɼʣʷ ʦʙʲʷʚʣʝʥʠʷ ʪʠʧʘ ʠʥʪʝʨʬʝʡʩʘ ʠʩʧʦʣʴʟʫʝʪʩʷ ʢʣʶʯʝʚʦʝ ʩʣʦʚʦ interface: 

 

ɺ ʧʨʠʚʝʜʝʥʥʦʤ ʧʨʠʤʝʨʝ ʦʙʲʷʚʣʝʥʳ ʜʚʘ ʠʥʪʝʨʬʝʡʩʘ: ICalculate ʠ IVisual. 

ʀʥʪʝʨʬʝʡʩ ICalculate ʚʢʣʶʯʘʝʪ ʜʚʘ ʤʝʪʦʜʘ ʩ ʦʜʥʠʤ ʧʘʨʘʤʝʪʨʦʤ. ʀʟ ʥʘʟʚʘʥʠʡ 

ʚʠʜʥʦ, ʯʪʦ ʦʜʠʥ ʤʝʪʦʜ ʯʪʦ-ʪʦ ʫʚʝʣʠʯʠʚʘʝʪ, ʚʪʦʨʦʡ ï ʯʪʦ-ʪʦ ʫʤʝʥʴʰʘʝʪ ʥʘ ʚʝʣʠʯʠʥʫ 

ʧʘʨʘʤʝʪʨʘ. 

ɺʪʦʨʦʡ ʠʥʪʝʨʬʝʡʩ IVisual ʩʦʜʝʨʞʠʪ ʤʝʪʦʜ DrawObject ʙʝʟ ʧʘʨʘʤʝʪʨʦʚ, 

ʢʦʪʦʨʳʡ ʧʨʠʟʚʘʥ ʥʘʨʠʩʦʚʘʪʴ ʦʙʲʝʢʪ, ʘ ʪʘʢʞʝ ʩʚʦʡʩʪʚʦ Name, ʢʦʪʦʨʦʝ ʜʦʩʪʫʧʥʦ ʢʘʢ 

ʜʣʷ ʯʪʝʥʠʷ, ʪʘʢ ʠ ʜʣʷ ʟʘʧʠʩʠ. 

ʉʣʝʜʫʝʪ ʧʦʥʠʤʘʪʴ, ʯʪʦ ʠʥʪʝʨʬʝʡʩʳ ʥʝ ʧʨʝʜʧʦʣʘʛʘʶʪ ʢʦʥʢʨʝʪʥʫʶ 

ʨʝʘʣʠʟʘʮʠʶ ʤʝʪʦʜʦʚ, ʘ ʩʚʦʡʩʪʚʘ ʠʥʪʝʨʬʝʡʩʦʚ ʥʝ ʭʨʘʥʷʪ ʜʘʥʥʳʭ. ʀʥʪʝʨʬʝʡʩ ʜʦʣʞʝʥ 

ʙʳʪʴ ʨʝʘʣʠʟʦʚʘʥ ʢʣʘʩʩʦʤ, ʢʦʪʦʨʳʡ ʠ ʦʧʨʝʜʝʣʠʪ ʢʦʥʢʨʝʪʥʦʝ ʥʘʧʦʣʥʝʥʠʝ ʤʝʪʦʜʦʚ ʠ 

ʩʚʦʡʩʪʚ ʠʥʪʝʨʬʝʡʩʘ. 

ɼʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʦʙʲʷʚʣʝʥʥʳʭ ʠʥʪʝʨʬʝʡʩʦʚ ʩʦʟʜʘʜʠʤ ʜʚʘ ʢʣʘʩʩʘ Human 

(ʯʝʣʦʚʝʢ) ʠ Car (ʘʚʪʦʤʦʙʠʣʴ). 
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ɺ ʢʘʞʜʦʤ ʢʣʘʩʩʝ ʦʧʨʝʜʝʣʝʥ ʢʦʥʩʪʨʫʢʪʦʨ, ʢʦʪʦʨʳʡ ʠʥʠʮʠʘʣʠʟʠʨʫʝʪ ʟʘʢʨʳʪʳʝ 

ʜʘʥʥʳʝ-ʯʣʝʥʳ ʢʣʘʩʩʘ. 

ʊʨʝʙʫʝʪʩʷ ʜʣʷ ʢʘʞʜʦʛʦ ʢʣʘʩʩʘ ʨʝʘʣʠʟʦʚʘʪʴ ʚʳʚʦʜ ʚ ʢʦʥʩʦʣʴ, ʘ ʪʘʢʞʝ 

ʚʦʟʤʦʞʥʦʩʪʠ ʫʚʝʣʠʯʝʥʠʷ ʩʢʦʨʦʩʪʠ ʘʚʪʦʤʦʙʠʣʷ ʠ ʚʦʟʤʦʞʥʦʩʪʠ ʠʟʤʝʥʝʥʠʷ ʚʦʟʨʘʩʪʘ 

ʫ ʯʝʣʦʚʝʢʘ. 

ʕʪʦʪ ʦʙʱʠʡ ʬʫʥʢʮʠʦʥʘʣ ʤʦʞʥʦ ʨʝʘʣʠʟʦʚʘʪʴ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʣʝʜʫʶʱʠʭ 

ʩʧʦʩʦʙʦʚ: 

1. ɼʦʙʘʚʠʪʴ ʚʩʝ ʥʝʦʙʭʦʜʠʤʳʝ ʬʫʥʢʮʠʠ ʚ ʢʘʞʜʳʡ ʢʣʘʩʩ ʥʝʟʘʚʠʩʠʤʦ. ʕʪʦʪ 

ʤʝʪʦʜ ʧʨʠʚʦʜʠʪ ʢ çʨʘʟʙʫʭʘʥʠʶ ʢʦʜʘè, ʩʣʦʞʥʦʡ ʫʧʨʘʚʣʷʝʤʦʩʪʠ ʢʦʜʘ. 

2. ʈʝʘʣʠʟʦʚʘʪʴ ʦʜʠʥ ʢʣʘʩʩ, ʥʘʧʨʠʤʝʨ Base (ʙʘʟʦʚʳʡ), ʚ ʢʦʪʦʨʦʤ ʦʧʨʝʜʝʣʠʪʴ 

ʦʙʱʠʝ ʤʝʪʦʜʳ ʠ ʩʚʦʡʩʪʚʘ (Plus, Minus, DrawObject). ɿʘʪʝʤ ʠʩʧʦʣʴʟʦʚʘʪʴ ʢʣʘʩʩ Base 

ʚ ʢʘʯʝʩʪʚʝ ʙʘʟʦʚʦʛʦ ʜʣʷ ʢʣʘʩʩʦʚ Human ʠ Car, ʧʨʠʯʝʤ ʚ ʢʘʞʜʦʤ ʢʣʘʩʩʝ 

ʧʝʨʝʦʧʨʝʜʝʣʠʪʴ ʤʝʪʦʜʳ ʙʘʟʦʚʦʛʦ ʢʣʘʩʩʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʢʣʶʯʝʚʦʛʦ ʩʣʦʚʘ 

override. ʕʪʦʪ ʤʝʪʦʜ ï ʥʘʩʣʝʜʦʚʘʥʠʝ ʨʝʘʣʠʟʘʮʠʠ. ʇʦʣʫʯʘʝʪʩʷ ʠʝʨʘʨʭʠʷ ʢʣʘʩʩʦʚ, 

ʢʦʪʦʨʳʝ ʧʦ ʩʤʳʩʣʫ ʠ ʥʘʧʦʣʥʝʥʠʶ ʩʠʣʴʥʦ ʦʪʣʠʯʘʶʪʩʷ. ʍʦʪʷ ʚ ʜʘʥʥʦʤ ʧʦʜʭʦʜʝ 

ʢʣʘʩʩʳ ʠ ʢʦʜ ʙʦʣʝʝ ʫʧʦʨʷʜʦʯʝʥʳ, ʚʩʝ ʨʘʚʥʦ ʚʦʟʥʠʢʘʝʪ ʠʟʙʳʪʦʯʥʦʩʪʴ ʟʘ ʩʯʝʪ 

ʤʥʦʛʦʢʨʘʪʥʦʛʦ ʧʝʨʝʦʧʨʝʜʝʣʝʥʠʷ ʤʝʪʦʜʦʚ. 
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3. ʆʧʨʝʜʝʣʝʥʠʝ ʠʥʪʝʨʬʝʡʩʦʚ ʠ ʨʝʘʣʠʟʘʮʠʷ ʚʦʟʤʦʞʥʦʩʪʝʡ ʠʥʪʝʨʬʝʡʩʦʚ 

ʜʘʥʥʳʤʠ ʢʣʘʩʩʘʤʠ. 

ʀʤʝʥʥʦ ʤʝʪʦʜ 3 ʙʫʜʝʪ ʠʩʧʦʣʴʟʦʚʘʥ ʚ ʜʘʥʥʦʡ ʣʘʙʦʨʘʪʦʨʥʦʡ ʨʘʙʦʪʝ. 

9.3. ʄʝʪʦʜʠʢʘ ʠ ʧʦʨʷʜʦʢ ʚʳʧʦʣʥʝʥʠʷ ʨʘʙʦʪʳ 

9.3.1 ʋʯʝʙʥʘʷ ʟʘʜʘʯʘ 

1. ʉʦʟʜʘʡʪʝ ʢʦʥʩʦʣʴʥʦʝ ʧʨʠʣʦʞʝʥʠʝ. 

2. ʆʧʨʝʜʝʣʠʪʝ ʚ ʧʨʠʣʦʞʝʥʠʠ ʢʣʘʩʩʳ Human ʠ Car, ʘ ʪʘʢʞʝ ʠʥʪʝʨʬʝʡʩʳ 

ICalculate ʠ IVisual, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʚ ʨʘʟʜʝʣʝ çʊʝʦʨʝʪʠʯʝʩʢʦʝ ʦʙʦʩʥʦʚʘʥʠʝè 

ʜʘʥʥʦʡ ʣʘʙʦʨʘʪʦʨʥʦʡ ʨʘʙʦʪʳ. 

3. ʈʝʘʣʠʟʫʝʤ ʤʝʭʘʥʠʟʤ ʥʘʩʣʝʜʦʚʘʥʠʷ ʠʥʪʝʨʬʝʡʩʘ ICalculate ʢʣʘʩʩʦʤ Human. 

ɼʣʷ ʵʪʦʛʦ ʚʳʧʦʣʥʠʤ ʩʣʝʜʫʶʱʠʝ ʜʝʡʩʪʚʠʷ: 

3.1 ɺ ʦʧʨʝʜʝʣʝʥʠʠ ʢʣʘʩʩʘ ʫʢʘʞʝʤ, ʯʪʦ ʢʣʘʩʩ Human ʥʘʩʣʝʜʫʝʪ 

ʠʥʪʝʨʬʝʡʩ ICalculate. 

 

3.2 ʆʙʨʘʪʠʪʝ ʚʥʠʤʘʥʠʝ, ʯʪʦ ʧʦʩʣʝ ʵʪʦʛʦ ʧʦʧʳʪʢʘ ʧʝʨʝʢʦʤʧʠʣʠʨʦʚʘʪʴ 

ʧʨʦʝʢʪ ʧʨʠʚʝʜʝʪ ʢ ʦʰʠʙʢʘʤ: 

 

ʊʦ ʝʩʪʴ ʢʦʤʧʠʣʷʪʦʨ ʩʦʦʙʱʘʝʪ, ʯʪʦ ʠʥʪʝʨʬʝʡʩ ʥʘʩʣʝʜʫʝʪʩʷ ʢʣʘʩʩʦʤ, ʥʦ 

ʤʝʪʦʜʳ, ʟʘʷʚʣʝʥʥʳʝ ʚ ʠʥʪʝʨʬʝʡʩʝ, ʢʣʘʩʩʦʤ ʥʝ ʨʝʘʣʠʟʦʚʘʥʳ. ʈʝʘʣʠʟʫʝʤ ʠʭ. 

3.3 ʅʘʚʝʜʠʪʝ ʢʫʨʩʦʨ ʤʳʰʠ ʥʘ ʠʥʪʝʨʘʢʪʠʚʥʦʝ ʧʦʜʯʝʨʢʠʚʘʥʠʝ ʠ 

ʧʦʷʚʠʪʩʷ ʚʳʧʘʜʘʶʱʠʡ ʩʧʠʩʦʢ: 
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ʈʘʩʢʨʦʡʪʝ ʝʛʦ ʠ ʚʳʙʝʨʠʪʝ ʢʦʤʘʥʜʫ çImplement interfaceè (ʨʝʘʣʠʟʦʚʘʪʴ 

ʠʥʪʝʨʬʝʡʩ). 

 

3.3 ɺ ʢʣʘʩʩʝ Human ʧʦʷʚʷʪʩʷ ʜʚʘ ʥʦʚʳʭ ʤʝʪʦʜʘ, ʢʘʢ ʠ ʙʳʣʦ ʦʙʲʷʚʣʝʥʦ 

ʚ ʠʥʪʝʨʬʝʡʩʝ ICalculate. ʆʧʨʝʜʝʣʝʥʠʝ ʢʣʘʩʩʘ ʧʨʠʤʝʪ ʚʠʜ: 

 

ʆʙʨʘʪʠʪʝ ʚʥʠʤʘʥʠʝ, ʯʪʦ ʚ ʢʘʞʜʳʡ ʩʛʝʥʝʨʠʨʦʚʘʥʥʳʡ ʤʝʪʦʜ ʩʨʝʜʘ 

ʨʘʟʨʘʙʦʪʢʠ ʜʦʙʘʚʠʣʘ ʢʦʜ ʚʳʟʦʚʘ ʠʩʢʣʶʯʝʥʠʷ, ʪʦ ʝʩʪʴ ʧʨʦʝʢʪ ʩʢʦʤʧʠʣʠʨʫʝʪʩʷ 

ʙʝʟ ʦʰʠʙʦʢ, ʥʦ ʚ ʧʨʦʮʝʩʩʝ ʚʳʧʦʣʥʝʥʠʷ, ʧʨʠ ʧʦʧʳʪʢʝ ʠʩʧʦʣʴʟʦʚʘʪʴ ʤʝʪʦʜʳ 

Plus ʠʣʠ Minus ʧʨʦʛʨʘʤʤʘ ʟʘʚʝʨʰʠʪʩʷ ʩ ʦʰʠʙʢʘʤʠ. ʕʪʦ ʩʜʝʣʘʥʦ ʜʣʷ ʪʦʛʦ, 

ʯʪʦʙʳ ʧʨʦʛʨʘʤʤʠʩʪ ʥʝ ʟʘʙʳʣ ʨʝʘʣʠʟʦʚʘʪʴ ʜʘʥʥʳʝ ʤʝʪʦʜʳ ʠʥʪʝʨʬʝʡʩʦʚ. 

ɺ ʧʨʦʮʝʩʩʝ ʚʳʧʦʣʥʝʥʠʷ ʧʧ. 3.1 ï 3.3 ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʚʦʟʤʦʞʥʦʩʪʠ 

Visual Studio ʧʦ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʨʝʘʣʠʟʘʮʠʠ ʠʥʪʝʨʬʝʡʩʘ. ʆʯʝʚʠʜʥʦ, ʯʪʦ 

ʠʥʪʝʨʬʝʡʩ ʤʦʞʥʦ ʙʳʣʦ ʨʝʘʣʠʟʦʚʘʪʴ, ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʥʘʧʠʩʘʚ ʜʘʥʥʳʡ ʢʦʜ. 

ï ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚʳʟʦʚʘ ʙʘʟʦʚʦʛʦ ʢʦʥʩʪʨʫʢʪʦʨʘ; 
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ï ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚʳʟʦʚʘ ʣʶʙʦʛʦ ʙʘʟʦʚʦʛʦ ʤʝʪʦʜʘ (ʦʪʣʠʯʥʦʛʦ ʦʪ 

ʢʦʥʩʪʨʫʢʪʦʨʘ). 

4. ʆʧʨʝʜʝʣʠʤ ʦʢʦʥʯʘʪʝʣʴʥʫʶ ʨʝʘʣʠʟʘʮʠʶ ʜʣʷ ʤʝʪʦʜʦʚ Plus ʠ Minus: 

 

5. ɸʥʘʣʦʛʠʯʥʳʤ ʦʙʨʘʟʦʤ ʨʝʘʣʠʟʫʝʤ ʥʘʩʣʝʜʦʚʘʥʠʝ ʠʥʪʝʨʬʝʡʩʘ IVisual ʜʣʷ 

ʢʣʘʩʩʘ Human. ʆʢʦʥʯʘʪʝʣʴʥʦ ʜʣʷ ʢʣʘʩʩʘ Human ʧʦʣʫʯʠʤ: 
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6. ʈʝʘʣʠʟʫʝʤ ʠʥʪʝʨʬʝʡʩʳ ICalculate ʠ IVisual ʜʣʷ ʢʣʘʩʩʘ Car: 
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7. ʂʦʛʜʘ ʚʩʝ ʢʣʘʩʩʳ ʠ ʠʥʪʝʨʬʝʡʩʳ ʦʧʨʝʜʝʣʝʥʳ ʠ ʨʝʘʣʠʟʦʚʘʥʳ ʤʦʞʥʦ ʠʭ 

ʠʩʧʦʣʴʟʦʚʘʪʴ. ʇʨʦʜʝʤʦʥʩʪʨʠʨʫʝʤ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʪʠʧʦʚ ʜʘʥʥʳʭ ʩʦʟʜʘʥʠʝʤ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʦʙʲʝʢʪʦʚ ʚ ʬʫʥʢʮʠʠ main. 
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8. ɺʠʜ ʦʢʥʘ ʨʘʟʨʘʙʦʪʘʥʥʦʛʦ ʧʨʠʣʦʞʝʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ ʨʠʩ. 9.1: 

 

ʈʠʩʫʥʦʢ 9.1 ï ʂʦʥʩʦʣʴʥʦʝ ʧʨʠʣʦʞʝʥʠʝ ʥʘ ʦʩʥʦʚʝ ʠʥʪʝʨʬʝʡʩʥʳʭ ʪʠʧʦʚ 

 

ɼʠʘʛʨʘʤʤʘ ʪʠʧʦʚ ʜʘʥʥʳʭ, ʩʦʟʜʘʥʥʘʷ ʨʝʜʘʢʪʦʨʦʤ Visual Studio, ʜʣʷ 

ʨʘʟʨʘʙʦʪʘʥʥʦʛʦ ʧʨʠʣʦʞʝʥʠʷ, ʧʦʢʘʟʘʥʘ ʥʘ ʨʠʩ. 9.2: 
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ʈʠʩʫʥʦʢ 9.2 ï ɼʠʘʛʨʘʤʤʘ ʢʣʘʩʩʦʚ ʧʨʠʣʦʞʝʥʠʷ 

 

9.3.2. ʀʥʜʠʚʠʜʫʘʣʴʥʦʝ ʟʘʜʘʥʠʝ 

ʉʧʨʦʝʢʪʠʨʫʡʪʝ ʢʣʘʩʩʳ, ʥʘʧʦʣʥʠʪʝ ʠʭ ʪʨʝʙʫʝʤʦʡ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʴʶ, 

ʦʧʨʝʜʝʣʠʪʝ ʠʥʪʝʨʬʝʡʩ, ʧʨʦʜʝʤʦʥʩʪʨʠʨʫʡʪʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʦʙʲʝʢʪʦʚ ʢʣʘʩʩʘ ʠ 

ʤʝʪʦʜʦʚ ʠʥʪʝʨʬʝʡʩʘ. ʇʦʩʪʨʦʡʪʝ ʜʠʘʛʨʘʤʤʫ ʢʣʘʩʩʦʚ ʩʚʦʝʛʦ ʧʨʠʣʦʞʝʥʠʷ ʩʨʝʜʩʪʚʘʤʠ 

Visual Studio ʠʣʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʪʦʨʦʥʥʠʭ ʨʝʜʘʢʪʦʨʦʚ UML-ʜʠʘʛʨʘʤʤ. 

ʇʨʦʜʝʤʦʥʩʪʨʠʨʫʡʪʝ ʷʚʣʝʥʠʝ ʧʦʣʠʤʦʨʬʠʟʤʘ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʢʣʘʩʩʦʚ ʠʟ 

ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʟʘʜʘʥʠʷ. 
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9.4. ɺʦʧʨʦʩʳ ʜʣʷ ʟʘʱʠʪʳ ʨʘʙʦʪʳ 

1. ʏʝʤ ʦʪʣʠʯʘʝʪʩʷ ʥʘʩʣʝʜʦʚʘʥʠʝ ʠʥʪʝʨʬʝʡʩʦʚ ʦʪ ʥʘʩʣʝʜʦʚʘʥʠʷ ʨʝʘʣʠʟʘʮʠʠ? 

2. ʇʦʷʩʥʠʪʝ, ʢʘʢʠʤ ʦʙʨʘʟʦʤ ʧʨʦʷʚʣʷʝʪʩʷ ʧʦʣʠʤʦʨʬʥʦʝ ʧʦʚʝʜʝʥʠʝ ʦʙʲʝʢʪʦʚ 

ʧʨʠ ʨʝʘʣʠʟʘʮʠʠ ʢʣʘʩʩʘʤʠ ʠʥʪʝʨʬʝʡʩʦʚ? 

3. ʉʢʦʣʴʢʦ ʠʥʪʝʨʬʝʡʩʦʚ ʤʦʞʝʪ ʨʝʘʣʠʟʦʚʳʚʘʪʴ ʢʣʘʩʩ? 

4. ʂʘʢ ʦʙʲʷʚʣʷʶʪʩʷ ʠʥʪʝʨʬʝʡʩʥʳʝ ʪʠʧʳ? ɼʣʷ ʯʝʛʦ ʠʩʧʦʣʴʟʫʶʪʩʷ 

ʠʥʪʝʨʬʝʡʩʳ? 

5. ɼʘʥʳ ʦʧʨʝʜʝʣʝʥʠʷ ʥʝʩʢʦʣʴʢʠʭ ʪʠʧʦʚ. ʋʢʘʞʠʪʝ ʦʰʠʙʢʠ (ʝʩʣʠ ʝʩʪʴ) ʚ 

ʧʨʝʜʩʪʘʚʣʝʥʥʦʤ ʬʨʘʛʤʝʥʪʝ: 

          

6. ɼʘʥʳ ʦʧʨʝʜʝʣʝʥʠʷ ʥʝʩʢʦʣʴʢʠʭ ʪʠʧʦʚ. ʋʢʘʞʠʪʝ ʦʰʠʙʢʠ (ʝʩʣʠ ʝʩʪʴ) ʚ 

ʧʨʝʜʩʪʘʚʣʝʥʥʦʤ ʬʨʘʛʤʝʥʪʝ: 
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ʃɸɹʆʈɸʊʆʈʅɸʗ ʈɸɹʆʊɸ 10. ʆʉʅʆɺʓ ʈɸɹʆʊʓ ʉ ʌɸʁʃɸʄʀ 

10.1. ʎʝʣʴ ʠ ʩʦʜʝʨʞʘʥʠʝ 

ʎʝʣʴ ʣʘʙʦʨʘʪʦʨʥʦʡ ʨʘʙʦʪʳ: ʥʘʫʯʠʪʴʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʤʝʭʘʥʠʟʤʳ ʬʘʡʣʦʚʦʛʦ 

ʚʚʦʜʘ-ʚʳʚʦʜʘ. 

ɿʘʜʘʯʠ ʣʘʙʦʨʘʪʦʨʥʦʡ ʨʘʙʦʪʳ: 

ï ʥʘʫʯʠʪʴʩʷ ʧʨʠʤʝʥʷʪʴ ʢʣʘʩʩʳ ʜʣʷ ʨʘʙʦʪʳ ʩ ʬʘʡʣʘʤʠ; 

ï ʥʘʫʯʠʪʴʩʷ ʧʨʠʤʝʥʷʪʴ ʢʣʘʩʩʳ ʜʣʷ ʨʘʙʦʪʳ ʩ ʢʘʪʘʣʦʛʘʤʠ; 

ï ʥʘʫʯʠʪʴʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʦʪʦʢʠ ʚʚʦʜʘ-ʚʳʚʦʜʘ. 

10.2. ʊʝʦʨʝʪʠʯʝʩʢʘʷ ʯʘʩʪʴ 

10.2.1. ʂʣʘʩʩʳ .NET Framework ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʦʧʝʨʘʮʠʡ ʚʚʦʜʘ-ʚʳʚʦʜʘ 

ɺʝʩʴ ʚʚʦʜ ʠ ʚʳʚʦʜ ʚ .NET Framework ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʦʪʦʢʦʚ. 

ʇʦʪʦʢ ï ʵʪʦ ʘʙʩʪʨʘʢʪʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ.  

ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʦʝ ʫʩʪʨʦʡʩʪʚʦ ï ʵʪʦ ʥʝʯʪʦ ʪʘʢʦʝ, ʯʪʦ ʭʨʘʥʠʪ ʜʘʥʥʳʝ ʚ ʣʠʥʝʡʥʦʡ 

ʩʪʨʫʢʪʫʨʝ ʠ ʪʦʯʥʦ ʪʘʢʠʤ ʞʝ ʦʙʨʘʟʦʤ ʦʙʝʩʧʝʯʠʚʘʝʪ ʜʦʩʪʫʧ ʢ ʥʠʤ: ʩʯʠʪʳʚʘʝʪ ʠʣʠ 

ʟʘʧʠʩʳʚʘʝʪ ʧʦ ʦʜʥʦʤʫ ʙʘʡʪʫ ʟʘ ʦʜʥʫ ʝʜʠʥʠʮʫ ʚʨʝʤʝʥʠ. ʉʦʭʨʘʥʝʥʠʝ ʫʩʪʨʦʡʩʪʚʘ 

ʘʙʩʪʨʘʢʪʥʳʤ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʣʝʞʘʱʠʝ ʚ ʦʩʥʦʚʝ ʠʩʪʦʯʥʠʢ/ʧʨʠʝʤʥʠʢ ʜʘʥʥʳʭ ʤʦʛʫʪ 

ʙʳʪʴ ʩʢʨʳʪʳ. ʊʘʢʦʡ ʫʨʦʚʝʥʴ ʘʙʩʪʨʘʢʮʠʠ ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʦʚʪʦʨʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʢʦʜʘ ʠ ʧʦʟʚʦʣʷʝʪ ʧʠʩʘʪʴ ʙʦʣʝʝ ʦʙʦʙʱʝʥʥʳʝ ʧʨʦʮʝʜʫʨʳ, ʧʦʪʦʤʫ ʯʪʦ ʥʝʪ 

ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʟʘʙʦʪʠʪʴʩʷ ʦ ʜʝʡʩʪʚʠʪʝʣʴʥʦʡ ʩʧʝʮʠʬʠʢʝ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ. 

ɼʣʷ ʦʙʨʘʙʦʪʢʠ ʬʘʡʣʦʚ ʚ ʉ# ʥʝʦʙʭʦʜʠʤʘ ʩʩʳʣʢʘ ʥʘ ʧʨʦʩʪʨʘʥʩʪʚʦ ʠʤʝʥ 

System.IO. ʇʨʠ ʦʪʢʨʳʪʠʠ ʬʘʡʣʘ ʩʦʟʜʘʝʪʩʷ ʦʙʲʝʢʪ, ʩ ʢʦʪʦʨʳʤ ʘʩʩʦʮʠʠʨʫʝʪʩʷ ʧʦʪʦʢ. 

ʇʦʪʦʢʠ ʦʙʝʩʧʝʯʠʚʘʶʪ ʤʝʭʘʥʠʟʤʳ ʩʚʷʟʠ ʤʝʞʜʫ ʬʘʡʣʘʤʠ ʠ ʧʨʦʛʨʘʤʤʘʤʠ. 

ʉʨʝʜʘ .NET Framework ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʚʩʝ ʥʝʦʙʭʦʜʠʤʳʝ ʠʥʩʪʨʫʤʝʥʪʳ ʜʣʷ 

ʵʬʬʝʢʪʠʚʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʬʘʡʣʦʚ ʚ ʧʨʠʣʦʞʝʥʠʷʭ. 

ʆʩʥʦʚʥʳʝ ʢʣʘʩʩʳ, ʥʝʦʙʭʦʜʠʤʳʝ ʧʨʦʛʨʘʤʤʠʩʪʫ: 
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1. Object ï ʠʩʭʦʜʥʳʡ ʙʘʟʦʚʳʡ ʢʣʘʩʩ ʜʣʷ ʚʩʝʭ ʢʣʘʩʩʦʚ ʧʣʘʪʬʦʨʤʳ .NET 

Framework ʠ ʢʦʨʝʥʴ ʠʝʨʘʨʭʠʠ ʪʠʧʦʚ. 

2. File ï ʩʪʘʪʠʯʝʩʢʠʡ ʩʣʫʞʝʙʥʳʡ ʢʣʘʩʩ, ʧʨʝʜʦʩʪʘʚʣʷʶʱʠʡ ʤʥʦʞʝʩʪʚʦ 

ʩʪʘʪʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ, ʢʦʪʦʨʳʝ ʜʘʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʝʨʝʤʝʱʘʪʴ, ʩʦʟʜʘʚʘʪʴ, 

ʢʦʧʠʨʦʚʘʪʴ, ʫʜʘʣʷʪʴ ʬʘʡʣʳ, ʦʧʨʘʰʠʚʘʪʴ ʠ ʦʙʥʦʚʣʷʪʴ ʘʪʨʠʙʫʪʳ, ʘ ʪʘʢʞʝ ʩʦʟʜʘʚʘʪʴ 

ʦʙʲʝʢʪʳ ʧʦʪʦʢʦʚ FileStream. 

3. Directory ï ʩʪʘʪʠʯʝʩʢʠʡ ʩʣʫʞʝʙʥʳʡ ʢʣʘʩʩ, ʧʨʝʜʦʩʪʘʚʣʷʶʱʠʡ ʤʥʦʞʝʩʪʚʦ 

ʩʪʘʪʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʜʣʷ ʧʝʨʝʤʝʱʝʥʠʷ, ʢʦʧʠʨʦʚʘʥʠʷ ʠ ʫʜʘʣʝʥʠʷ ʢʘʪʘʣʦʛʦʚ. 

4. Path ï ʩʣʫʞʝʙʥʳʡ ʢʣʘʩʩ, ʠʩʧʦʣʴʟʫʝʤʳʡ ʜʣʷ ʤʘʥʠʧʫʣʠʨʦʚʘʥʠʷ ʧʫʪʝʚʳʤʠ 

ʠʤʝʥʘʤʠ. 

5. MarshalByRefObject ï ʨʘʟʨʝʰʘʝʪ ʜʦʩʪʫʧ ʢ ʦʙʲʝʢʪʘʤ ʯʝʨʝʟ ʛʨʘʥʠʮʳ ʜʦʤʝʥʦʚ 

ʧʨʠʣʦʞʝʥʠʷ ʚ ʧʨʠʣʦʞʝʥʠʷʭ, ʧʦʜʜʝʨʞʠʚʘʶʱʠʭ ʫʜʘʣʝʥʥʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ, ʵʪʦ 

ʙʘʟʦʚʳʡ ʢʣʘʩʩ ʜʣʷ ʚʩʝʭ ʢʣʘʩʩʦʚ .NET, ʧʦʟʚʦʣʷʶʱʠʭ ʫʜʘʣʝʥʥʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ. 

6. FileInfo ï ʧʨʝʜʩʪʘʚʣʷʝʪ ʬʠʟʠʯʝʩʢʠʡ ʬʘʡʣ ʥʘ ʜʠʩʢʝ, ʠʤʝʝʪ ʤʝʪʦʜʳ ʜʣʷ 

ʤʘʥʠʧʫʣʠʨʦʚʘʥʠʷ ʵʪʠʤ ʬʘʡʣʦʤ. ɼʣʷ ʣʶʙʦʛʦ ʦʙʲʝʢʪʘ, ʢʦʪʦʨʳʡ ʯʠʪʘʝʪ ʠʣʠ ʧʠʰʝʪ ʚ 

ʵʪʦʪ ʬʘʡʣ, ʜʦʣʞʝʥ ʙʳʪʴ ʩʦʟʜʘʥ ʦʙʲʝʢʪ Stream. ɺʩʝ ʤʝʪʦʜʳ FileInfo ʜʦʩʪʫʧʥʳ ʠʟ 

ʦʙʲʝʢʪʥʦʡ ʧʝʨʝʤʝʥʥʦʡ, ʧʦʵʪʦʤʫ, ʝʩʣʠ ʥʝʦʙʭʦʜʠʤʦ ʚʳʧʦʣʥʠʪʴ ʪʦʣʴʢʦ ʦʜʥʦ 

ʜʝʡʩʪʚʠʝ, ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʤ ʤʦʞʝʪ ʦʢʘʟʘʪʴʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʤʝʪʦʜʘ File, ʘ ʥʝ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʵʢʟʝʤʧʣʷʨʘ ʤʝʪʦʜʘ FileInfo. ɼʣʷ ʚʩʝʭ ʤʝʪʦʜʦʚ FileInfo ʪʨʝʙʫʝʪʩʷ 

ʧʫʪʴ ʢ ʬʘʡʣʫ, ʩ ʢʦʪʦʨʳʤ ʧʨʦʚʦʜʠʪʩʷ ʦʧʝʨʘʮʠʷ. ɺʩʝ ʩʪʘʪʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʢʣʘʩʩʘ 

FileInfo ʚʳʧʦʣʥʷʶʪ ʧʨʦʚʝʨʢʫ ʙʝʟʦʧʘʩʥʦʩʪʠ ʜʣʷ ʚʩʝʭ ʤʝʪʦʜʦʚ. ɽʩʣʠ ʥʝʦʙʭʦʜʠʤʦ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʦʙʲʝʢʪ ʥʝʦʜʥʦʢʨʘʪʥʦ, ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ 

ʤʝʪʦʜ ʵʢʟʝʤʧʣʷʨʘ FileInfo, ʧʦʩʢʦʣʴʢʫ ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʧʨʦʚʝʨʢʘ ʙʝʟʦʧʘʩʥʦʩʪʠ ʙʫʜʝʪ 

ʪʨʝʙʦʚʘʪʴʩʷ ʥʝ ʚʩʝʛʜʘ. 

7. DirectoryInfo ï ʧʨʝʜʩʪʘʚʣʷʝʪ ʬʠʟʠʯʝʩʢʠʡ ʢʘʪʘʣʦʛ ʥʘ ʜʠʩʢʝ ʠ ʧʨʝʜʦʩʪʘʚʣʷʝʪ 

ʤʝʪʦʜʳ ʫʨʦʚʥʷ ʵʢʟʝʤʧʣʷʨʘ ʜʣʷ ʤʘʥʠʧʫʣʠʨʦʚʘʥʠʷ ʢʘʪʘʣʦʛʦʤ. ʂʣʘʩʩ DirectoryInfʦ 

ʨʘʙʦʪʘʝʪ ʪʦʯʥʦ ʪʘʢ ʞʝ, ʢʘʢ ʢʣʘʩʩ FileInfʦ. ʕʪʦ ʦʙʲʝʢʪ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʡ ʦʪʜʝʣʴʥʳʡ 

ʢʘʪʘʣʦʛ ʥʘ ʤʘʰʠʥʝ. ʇʦʜʦʙʥʦ ʢʣʘʩʩʫ FileInfʦ, ʤʥʦʛʠʝ ʠʟ ʚʳʟʦʚʦʚ ʤʝʪʦʜʦʚ 

ʜʫʙʣʠʨʫʶʪʩʷ ʤʝʞʜʫ Directory ʠ DirectoryInfo. 
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8. FileSystemInfo ï ʩʣʫʞʠʪ ʙʘʟʦʚʳʤ ʢʣʘʩʩʦʤ ʜʣʷ FileInfo ʠ DirectoryInfo, 

ʦʙʝʩʧʝʯʠʚʘʷ ʚʦʟʤʦʞʥʦʩʪʴ ʨʘʙʦʪʳ ʩ ʬʘʡʣʘʤʠ ʠ ʢʘʪʘʣʦʛʘʤʠ ʦʜʥʦʚʨʝʤʝʥʥʦ, 

ʠʩʧʦʣʴʟʫʷ ʧʦʣʠʤʦʨʬʠʟʤ. 

9. Stream ï ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʫʥʠʚʝʨʩʘʣʴʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ 

ʙʘʡʪʦʚ. ʂʣʘʩʩ Stream ʷʚʣʷʝʪʩʷ ʘʙʩʪʨʘʢʪʥʳʤ ʙʘʟʦʚʳʤ ʢʣʘʩʩʦʤ ʚʩʝʭ ʧʦʪʦʢʦʚ. 

10. FileStream ï ʧʨʝʜʩʪʘʚʣʷʝʪ ʬʘʡʣ, ʢʦʪʦʨʳʡ ʤʦʞʝʪ ʙʳʪʴ ʟʘʧʠʩʘʥ, ʧʨʦʯʠʪʘʥ 

ʠʣʠ ʪʦ ʠ ʜʨʫʛʦʝ. 

11. TextReader ï ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʨʝʜʩʪʚʦ ʯʪʝʥʠʷ, ʧʦʟʚʦʣʷʶʱʝʝ ʩʯʠʪʳʚʘʪʴ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʝ ʥʘʙʦʨʳ ʟʥʘʢʦʚ. ʕʪʦʪ ʢʣʘʩʩ ʷʚʣʷʝʪʩʷ ʘʙʩʪʨʘʢʪʥʳʤ ʙʘʟʦʚʳʤ 

ʢʣʘʩʩʦʤ ʜʣʷ StreamReader, ʢʦʪʦʨʳʡ ʩʯʠʪʳʚʘʝʪ ʩʠʤʚʦʣʳ ʠʟ ʧʦʪʦʢʦʚ. 

12. TextWriter ï ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʨʝʜʩʪʚʦ ʟʘʧʠʩʠ, ʧʦʟʚʦʣʷʶʱʝʝ ʟʘʧʠʩʳʚʘʪʴ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʝ ʥʘʙʦʨʳ ʩʠʤʚʦʣʦʚ. ʕʪʦʪ ʢʣʘʩʩ ʷʚʣʷʝʪʩʷ ʘʙʩʪʨʘʢʪʥʳʤ ʙʘʟʦʚʳʤ 

ʢʣʘʩʩʦʤ ʜʣʷ StreamWriter, ʢʦʪʦʨʳʡ ʟʘʧʠʩʳʚʘʶʪ ʩʠʤʚʦʣʳ ʚ ʧʦʪʦʢʠ. 

13. StreamReader ï ʯʠʪʘʝʪ ʩʠʤʚʦʣʴʥʳʝ ʜʘʥʥʳʝ ʠʟ ʧʦʪʦʢʘ ʠ ʤʦʞʝʪ ʙʳʪʴ ʩʦʟʜʘʥ 

ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʢʣʘʩʩʘ FileStream ʚ ʢʘʯʝʩʪʚʝ ʙʘʟʦʚʦʛʦ. 

14. StreamWriter ï ʧʠʰʝʪ ʩʠʤʚʦʣʴʥʳʝ ʜʘʥʥʳʝ ʚ ʧʦʪʦʢ ʠ ʤʦʞʝʪ ʙʳʪʴ ʩʦʟʜʘʥ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʢʣʘʩʩʘ FileStream ʚ ʢʘʯʝʩʪʚʝ ʙʘʟʦʚʦʛʦ. 

15. Component ï ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʙʘʟʦʚʫʶ ʨʝʘʣʠʟʘʮʠʶ ʠʥʪʝʨʬʝʡʩʘ IComponent 

ʠ ʜʝʣʘʝʪ ʚʦʟʤʦʞʥʳʤ ʩʦʚʤʝʩʪʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʦʙʲʝʢʪʦʚ ʨʘʟʥʳʤʠ ʧʨʠʣʦʞʝʥʠʷʤʠ. 

16. FileSystemWatcher ï ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʤʦʥʠʪʦʨʠʥʛʘ ʬʘʡʣʦʚ ʠ ʢʘʪʘʣʦʛʦʚ ʠ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʳʪʠʷ, ʢʦʪʦʨʳʝ ʧʨʠʣʦʞʝʥʠʝ ʤʦʞʝʪ ʧʝʨʝʭʚʘʪʠʪʴ, ʢʦʛʜʘ ʚ ʵʪʠʭ 

ʦʙʲʝʢʪʘʭ ʧʨʦʠʩʭʦʜʷʪ ʢʘʢʠʝ-ʪʦ ʠʟʤʝʥʝʥʠʷ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʵʪʘ ʩʠʩʪʝʤʘ ʢʣʘʩʩʦʚ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʢʣʘʩʩʳ ʜʣʷ ʨʘʙʦʪʳ ʩ 

ʬʘʡʣʘʤʠ (File, FileInfo), ʢʘʪʘʣʦʛʘʤʠ (Directory, DirectoryInfo) ʠ ʧʦʪʦʢʘʤʠ 

(FileStream, StreamReader, StreamWriter). 

ɺ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʙʠʟʥʝʩ-ʧʨʠʣʦʞʝʥʠʡ ʜʦʩʪʘʪʦʯʥʦ ʣʠʰʴ 

ʯʝʪʳʨʝʭ ʢʣʘʩʩʦʚ ʜʣʷ ʤʘʥʠʧʫʣʠʨʦʚʘʥʠʷ ʬʘʡʣʦʚʦʡ ʩʠʩʪʝʤʦʡ. ʕʪʠ ʢʣʘʩʩʳ 

ʨʘʩʧʦʣʦʞʝʥʳ ʧʨʦʩʪʨʘʥʩʪʚʝ ʠʤʝʥ System.IO ʠ ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʨʘʙʦʪʳ ʩ 

ʬʘʡʣʦʚʦʡ ʩʠʩʪʝʤʦʡ ʢʦʤʧʴʶʪʝʨʘ, ʪʦ ʝʩʪʴ ʜʣʷ ʩʦʟʜʘʥʠʷ, ʫʜʘʣʝʥʠʷ ʧʝʨʝʥʦʩʘ ʬʘʡʣʦʚ ʠ 

ʢʘʪʘʣʦʛʦʚ. 
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ʇʝʨʚʳʝ ʜʚʘ ʪʠʧʘ ï Directory ʠ Fi1ʝ ʨʝʘʣʠʟʫʶʪ ʩʚʦʠ ʚʦʟʤʦʞʥʦʩʪʠ ʩ ʧʦʤʦʱʴʶ 

ʩʪʘʪʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ, ʧʦʵʪʦʤʫ ʜʘʥʥʳʝ ʢʣʘʩʩʳ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʙʝʟ ʩʦʟʜʘʥʠʷ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʦʙʲʝʢʪʦʚ (ʵʢʟʝʤʧʣʷʨʦʚ ʢʣʘʩʩʦʚ). 

ʉʣʝʜʫʶʱʠʝ ʪʠʧʳ ï DirectoryInfo ʠ FileInfo ʦʙʣʘʜʘʶʪ ʩʭʦʞʠʤʠ 

ʬʫʥʢʮʠʦʥʘʣʴʥʳʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ c Directory ʠ Fi1ʝ, ʥʦ ʧʦʨʦʞʜʝʥʳ ʦʪ ʢʣʘʩʩʘ 

FileSystemInfo, ʧʦʵʪʦʤʫ ʨʝʘʣʠʟʫʶʪʩʷ ʧʫʪʝʤ ʩʦʟʜʘʥʠʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ 

ʵʢʟʝʤʧʣʷʨʦʚ ʢʣʘʩʩʦʚ. 

ʂʣʘʩʩ FileSystemInfo ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʙʘʟʦʚʳʡ ʬʫʥʢʮʠʦʥʘʣ. ɿʥʘʯʠʪʝʣʴʥʘʷ 

ʯʘʩʪʴ ʯʣʝʥʦʚ FileSystemInfo ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʨʘʙʦʪʳ ʩ ʦʙʱʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ 

ʬʘʡʣʘ ʠʣʠ ʢʘʪʘʣʦʛʘ (ʤʝʪʢʘʤʠ ʚʨʝʤʝʥʠ, ʘʪʨʠʙʫʪʘʤʠ ʠ ʪ. ʧ.). ʈʘʩʩʤʦʪʨʠʤ ʥʝʢʦʪʦʨʳʝ 

ʩʚʦʡʩʪʚʘ FileSystemInfo (ʪʘʙʣʠʮʘ 10.1). 

 

ʊʘʙʣʠʮʘ 10.1 ï ʉʚʦʡʩʪʚʘ ʢʣʘʩʩʘ FileSystemInfo 

ʉʚʦʡʩʪʚʦ ʆʧʠʩʘʥʠʝ 

Attributes ʇʦʟʚʦʣʷʝʪ ʧʦʣʫʯʠʪʴ ʠʣʠ ʫʩʪʘʥʦʚʠʪʴ ʘʪʨʠʙʫʪʳ ʜʣʷ ʜʘʥʥʦʛʦ ʦʙʲʝʢʪʘ 

ʬʘʡʣʦʚʦʡ ʩʠʩʪʝʤʳ. ɼʣʷ ʵʪʦʛʦ ʩʚʦʡʩʪʚʘ ʠʩʧʦʣʴʟʫʶʪʩʷ ʟʥʘʯʝʥʠʷ ʠ 

ʧʝʨʝʯʠʩʣʝʥʠʷ FileAttributes 

CreationTime ʇʦʟʚʦʣʷʝʪ ʧʦʣʫʯʠʪʴ ʠʣʠ ʫʩʪʘʥʦʚʠʪʴ ʚʨʝʤʷ ʩʦʟʜʘʥʠʷ ʦʙʲʝʢʪʘ 

ʬʘʡʣʦʚʦʡ ʩʠʩʪʝʤʳ 

Exists ʄʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʦ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʦʧʨʝʜʝʣʠʪʴ, ʩʫʱʝʩʪʚʫʝʪ 

ʣʠ ʜʘʥʥʳʡ ʦʙʲʝʢʪ ʬʘʡʣʦʚʦʡ ʩʠʩʪʝʤʳ 

Extension ʇʦʟʚʦʣʷʝʪ ʧʦʣʫʯʠʪʴ ʨʘʩʰʠʨʝʥʠʝ ʜʣʷ ʬʘʡʣʘ 

FullName ɺʦʟʚʨʘʱʘʝʪ ʠʤʷ ʬʘʡʣʘ ʠʣʠ ʢʘʪʘʣʦʛʘ ʩ ʫʢʘʟʘʥʠʝʤ ʧʫʪʠ ʢ ʥʝʤʫ ʚ 

ʬʘʡʣʦʚʦʡ ʩʠʩʪʝʤʝ 

LastAccessTime ʇʦʟʚʦʣʷʝʪ ʧʦʣʫʯʠʪʴ ʠʣʠ ʫʩʪʘʥʦʚʠʪʴ ʚʨʝʤʷ ʧʦʩʣʝʜʥʝʛʦ ʦʙʨʘʱʝʥʠʷ ʢ 

ʦʙʲʝʢʪʫ ʬʘʡʣʦʚʦʡ ʩʠʩʪʝʤʳ 

LastWriteTime ʇʦʟʚʦʣʷʝʪ ʧʦʣʫʯʠʪʴ ʠʣʠ ʫʩʪʘʥʦʚʠʪʴ ʚʨʝʤʷ ʧʦʩʣʝʜʥʝʛʦ ʚʥʝʩʝʥʠʷ 

ʠʟʤʝʥʝʥʠʡ ʚ ʦʙʲʝʢʪ ʬʘʡʣʦʚʦʡ ʩʠʩʪʝʤʳ 

Name ɺʦʟʚʨʘʱʘʝʪ ʠʤʷ ʫʢʘʟʘʥʥʦʛʦ ʬʘʡʣʘ. ʕʪʦ ʩʚʦʡʩʪʚʦ ʜʦʩʪʫʧʥʦ ʪʦʣʴʢʦ 

ʜʣʷ ʯʪʝʥʠʷ. ɼʣʷ ʢʘʪʘʣʦʛʦʚ ʚʦʟʚʨʘʱʘʝʪ ʠʤʷ ʧʦʩʣʝʜʥʝʛʦ ʢʘʪʘʣʦʛʘ ʚ 

ʠʝʨʘʨʭʠʠ, ʝʩʣʠ ʵʪʦ ʚʦʟʤʦʞʥʦ. ɽʩʣʠ ʥʝʪ, ʚʦʟʚʨʘʱʘʝʪ ʧʦʣʥʦʩʪʴʶ 

ʦʧʨʝʜʝʣʝʥʥʦʝ ʠʤʷ 

 

ɺ FileSystemInfo ʧʨʝʜʫʩʤʦʪʨʝʥ ʥʘʙʦʨ ʤʝʪʦʜʦʚ. ʅʘʧʨʠʤʝʨ, ʤʝʪʦʜ Delete() ï 

ʧʦʟʚʦʣʷʝʪ ʫʜʘʣʠʪʴ ʦʙʲʝʢʪ ʬʘʡʣʦʚʦʡ ʩʠʩʪʝʤʳ ʩ ʞʝʩʪʢʦʛʦ ʜʠʩʢʘ, a Refresh() ï 

ʦʙʥʦʚʠʪʴ ʠʥʬʦʨʤʘʮʠʶ ʦʙ ʦʙʲʝʢʪʝ ʬʘʡʣʦʚʦʡ ʩʠʩʪʝʤʳ. 
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10.2.2. ʂʣʘʩʩʳ ʜʣʷ ʨʘʙʦʪʳ ʩ ʢʘʪʘʣʦʛʘʤʠ ʬʘʡʣʦʚʦʡ ʩʠʩʪʝʤʳ 

ʂʣʘʩʩ DirectoryInfo ʥʘʩʣʝʜʫʝʪ ʯʣʝʥʳ ʢʣʘʩʩʘ FileSystemInfo ʠ ʩʦʜʝʨʞʠʪ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ ʥʘʙʦʨ ʯʣʝʥʦʚ, ʢʦʪʦʨʳʝ ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʩʦʟʜʘʥʠʷ, 

ʧʝʨʝʤʝʱʝʥʠʷ, ʫʜʘʣʝʥʠʷ, ʧʦʣʫʯʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʦ ʢʘʪʘʣʦʛʘʭ ʠ ʧʦʜʢʘʪʘʣʦʛʘʭ ʚ 

ʬʘʡʣʦʚʦʡ ʩʠʩʪʝʤʝ. ʅʘʠʙʦʣʝʝ ʚʘʞʥʳʝ ʯʣʝʥʳ ʢʣʘʩʩʘ ʩʦʜʝʨʞʘʪʩʷ ʚ ʪʘʙʣʠʮʝ 10.2. 

 

ʊʘʙʣʠʮʘ 10.2 ï ɼʦʩʪʫʧʥʳʝ ʯʣʝʥʳ ʢʣʘʩʩʘ DirectoryInfo 

ʏʣʝʥ ʆʧʠʩʘʥʠʝ 

Create()  

CreateSubDirectory() 

ʉʦʟʜʘʶʪ ʢʘʪʘʣʦʛ (ʠʣʠ ʧʦʜʢʘʪʘʣʦʛ) ʧʦ ʫʢʘʟʘʥʥʦʤʫ ʧʫʪʠ ʚ ʬʘʡʣʦʚʦʡ 

ʩʠʩʪʝʤʝ 

Delete()  ʋʜʘʣʷʝʪ ʧʫʩʪʦʡ ʢʘʪʘʣʦʛ 

GetDirectories() ʇʦʟʚʦʣʷʝʪ ʧʦʣʫʯʠʪʴ ʜʦʩʪʫʧ ʢ ʧʦʜʢʘʪʘʣʦʛʘʤ ʪʝʢʫʱʝʛʦ ʢʘʪʘʣʦʛʘ (ʚ 

ʚʠʜʝ ʤʘʩʩʠʚʘ ʦʙʲʝʢʪʦʚ DirectoryInfo ) 

GetFiles() ʇʦʟʚʦʣʷʝʪ ʧʦʣʫʯʠʪʴ ʜʦʩʪʫʧ ʢ ʬʘʡʣʘʤ ʪʝʢʫʱʝʛʦ ʢʘʪʘʣʦʛʘ (ʚ ʚʠʜʝ 

ʤʘʩʩʠʚʘ ʦʙʲʝʢʪʦʚ FileInfo ) 

MoveTo() ʇʝʨʝʤʝʱʘʝʪ ʢʘʪʘʣʦʛ ʠ ʚʩʝ ʝʛʦ ʩʦʜʝʨʞʠʤʦʝ ʥʘ ʥʦʚʳʡ ʘʜʨʝʩ ʚ 

ʬʘʡʣʦʚʦʡ ʩʠʩʪʝʤʝ 

Parent  ɺʦʟʚʨʘʱʘʝʪ ʨʦʜʠʪʝʣʴʩʢʠʡ ʢʘʪʘʣʦʛ ʚ ʠʝʨʘʨʭʠʠ ʬʘʡʣʦʚʦʡ ʩʠʩʪʝʤʳ 

 

ʈʘʙʦʪʘ ʩ ʪʠʧʦʤ DirectoryInfo ʥʘʯʠʥʘʝʪʩʷ ʩ ʪʦʛʦ, ʯʪʦ ʩʦʟʜʘʝʪʩʷ ʵʢʟʝʤʧʣʷʨ 

ʢʣʘʩʩʘ (ʦʙʲʝʢʪ), ʧʨʠ ʚʳʟʦʚʝ ʢʦʥʩʪʨʫʢʪʦʨʘ ʚ ʢʘʯʝʩʪʚʝ ʧʘʨʘʤʝʪʨʘ ʫʢʘʟʳʚʘʝʪʩʷ ʧʫʪʴ ʢ 

ʥʫʞʥʦʤʫ ʢʘʪʘʣʦʛʫ. ɽʩʣʠ ʥʝʦʙʭʦʜʠʤʦ ʦʙʨʘʪʠʪʴʩʷ ʢ ʪʝʢʫʱʝʤʫ ʢʘʪʘʣʦʛʫ (ʪʦ ʝʩʪʴ 

ʢʘʪʘʣʦʛʫ, ʚ ʢʦʪʦʨʦʤ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʨʦʠʟʚʦʜʠʪʩʷ ʚʳʧʦʣʥʝʥʠʝ ʧʨʠʣʦʞʝʥʠʷ), 

ʚʤʝʩʪʦ ʧʘʨʘʤʝʪʨʘ ʠʩʧʦʣʴʟʫʝʪʩʷ ʦʙʦʟʥʘʯʝʥʠʝ ".". ʅʘʧʨʠʤʝʨ: 

 

ɽʩʣʠ ʩʦʟʜʘʝʪʩʷ ʦʙʲʝʢʪ DirectoryInfo, ʢʦʪʦʨʳʡ ʩʚʷʟʳʚʘʝʪʩʷ ʩ 

ʥʝʩʫʱʝʩʪʚʫʶʱʠʤ ʢʘʪʘʣʦʛʦʤ, ʪʦ ʙʫʜʝʪ ʩʛʝʥʝʨʠʨʦʚʘʥʦ ʠʩʢʣʶʯʝʥʠʝ 

System.IO.DirectoryNotFoundException. 

ʉʚʦʡʩʪʚʦ Attributes ʢʣʘʩʩʘ DirectoryInfo ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʠʪʴ ʠʥʬʦʨʤʘʮʠʶ ʦʙ 

ʘʪʨʠʙʫʪʘʭ ʦʙʲʝʢʪʘ ʬʘʡʣʦʚʦʡ ʩʠʩʪʝʤʳ. ɺʦʟʤʦʞʥʳʝ ʟʥʘʯʝʥʠʷ ʜʘʥʥʦʛʦ ʩʚʦʡʩʪʚʘ 

ʧʨʠʚʝʜʝʥʳ ʚ ʩʣʝʜʫʶʱʝʡ ʪʘʙʣʠʮʝ 10.3. 
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ʊʘʙʣʠʮʘ 10.3 ï ɿʥʘʯʝʥʠʷ ʩʚʦʡʩʪʚʘ Attributes 

ɿʥʘʯʝʥʠʝ ʆʧʠʩʘʥʠʝ 

Archive  ʕʪʦʪ ʘʪʨʠʙʫʪ ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʨʠʣʦʞʝʥʠʷʤʠ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʨʝʟʝʨʚʥʦʛʦ 

ʢʦʧʠʨʦʚʘʥʠʷ, ʘ  ʚ  ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ - ʫʜʘʣʝʥʠʷ ʩʪʘʨʳʭ ʬʘʡʣʦʚ 

Compressed  ʆʧʨʝʜʝʣʷʝʪ, ʯʪʦ ʬʘʡʣ ʷʚʣʷʝʪʩʷ ʩʞʘʪʳʤ 

Directory ʆʧʨʝʜʝʣʷʝʪ, ʯʪʦ ʦʙʲʝʢʪ ʬʘʡʣʦʚʦʡ ʩʠʩʪʝʤʳ ʷʚʣʷʝʪʩʷ ʢʘʪʘʣʦʛʦʤ 

Encrypted  ʆʧʨʝʜʝʣʷʝʪ, ʯʪʦ ʬʘʡʣ ʷʚʣʷʝʪʩʷ ʟʘʰʠʬʨʦʚʘʥʥʳʤ 

Hidden  ʆʧʨʝʜʝʣʷʝʪ, ʯʪʦ ʬʘʡʣ ʷʚʣʷʝʪʩʷ ʩʢʨʳʪʳʤ (ʪʘʢʦʡ ʬʘʡʣ ʥʝ ʙʫʜʝʪ ʚʳʚʦʜʠʪʴʩʷ ʧʨʠ 

ʦʙʳʯʥʦʤ ʧʨʦʩʤʦʪʨʝ ʢʘʪʘʣʦʛʘ) 

Normal  ʆʧʨʝʜʝʣʷʝʪ, ʯʪʦ ʬʘʡʣ ʥʘʭʦʜʠʪʩʷ ʚ ʦʙʳʯʥʦʤ ʩʦʩʪʦʷʥʠʠ ʠ ʜʣʷ ʥʝʛʦ ʫʩʪʘʥʦʚʣʝʥʳ 

ʣʶʙʳʝ ʜʨʫʛʠʝ ʘʪʨʠʙʫʪʳ. ʕʪʦʪ ʘʪʨʠʙʫʪ ʥʝ ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʩ ʜʨʫʛʠʤʠ 

ʘʪʨʠʙʫʪʘʤʠ 

Offline ʌʘʡʣ (ʨʘʩʧʦʣʦʞʝʥʥʳʡ ʥʘ ʩʝʨʚʝʨʝ) ʢʵʰʠʨʦʚʘʥ ʚ ʭʨʘʥʠʣʠʱʝ off-line ʥʘ 

ʢʣʠʝʥʪʩʢʦʤ ʢʦʤʧʴʶʪʝʨʝ. ɺʦʟʤʦʞʥʦ, ʯʪʦ ʜʘʥʥʳʝ ʵʪʦʛʦ ʬʘʡʣʘ ʫʞʝ ʫʩʪʘʨʝʣʠ 

Readonly  ʌʘʡʣ ʜʦʩʪʫʧʝʥ ʪʦʣʴʢʦ ʜʣʷ ʯʪʝʥʠʷ 

System  ʌʘʡʣ ʷʚʣʷʝʪʩʷ ʩʠʩʪʝʤʥʳʤ (ʪʦ ʝʩʪʴ ʬʘʡʣ ʷʚʣʷʝʪʩʷ ʯʘʩʪʴʶ ʦʧʝʨʘʮʠʦʥʥʦʡ 

ʩʠʩʪʝʤʳ ʠʣʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʦʡ) 

 

ʏʝʨʝʟ ʢʣʘʩʩ DirectoryInfo ʧʨʦʛʨʘʤʤʠʩʪ ʤʦʞʝʪ ʩʦʙʨʘʪʴ ʠʥʬʦʨʤʘʮʠʶ ʦ 

ʜʦʯʝʨʥʠʭ ʧʦʜʢʘʪʘʣʦʛʘʭ. ʅʘʧʨʠʤʝʨ: 

 

ʄʝʪʦʜ CreateSubdirectory() ʧʦʟʚʦʣʷʝʪ ʩʦʟʜʘʪʴ ʚ ʚʳʙʨʘʥʥʦʤ ʢʘʪʘʣʦʛʝ ʢʘʢ 

ʝʜʠʥʩʪʚʝʥʥʳʡ ʧʦʜʢʘʪʘʣʦʛ, ʪʘʢ ʠ ʤʥʦʞʝʩʪʚʦ ʧʦʜʢʘʪʘʣʦʛʦʚ (ʚ ʪʦʤ ʯʠʩʣʝ, ʠ 

ʚʣʦʞʝʥʥʳʭ ʜʨʫʛ ʚ ʜʨʫʛʘ). ʅʘʧʨʠʤʝʨ: 
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ʄʝʪʦʜ MoveTo() ʧʦʟʚʦʣʷʝʪ ʧʝʨʝʤʝʩʪʠʪʴ ʪʝʢʫʱʠʡ ʢʘʪʘʣʦʛ ʧʦ ʟʘʜʘʥʥʦʤʫ ʚ 

ʢʘʯʝʩʪʚʝ ʧʘʨʘʤʝʪʨʘ ʘʜʨʝʩʫ. ʇʨʠ ʵʪʦʤ ʚʦʟʤʦʞʥʦ ʧʨʦʠʟʚʝʩʪʠ ʧʝʨʝʠʤʝʥʦʚʘʥʠʝ 

ʢʘʪʘʣʦʛʘ. ʅʘʧʨʠʤʝʨ: 

 

ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʢʘʪʘʣʦʛ çbmpè ʧʝʨʝʤʝʱʘʝʪʩʷ ʧʦ ʘʜʨʝʩʫ 

çd:\prim\letter\ʅʠʢʦʣʘʝʚè. ʊʘʢ ʢʘʢ ʠʤʷ ʧʝʨʝʤʝʱʘʝʤʦʛʦ ʢʘʪʘʣʦʛʘ ʥʝ ʩʦʚʧʘʜʘʝʪ ʩ 

ʢʨʘʡʥʠʤ ʧʨʘʚʳʤ ʠʤʝʥʝʤ ʚ ʘʜʨʝʩʝ ʥʦʚʦʛʦ ʤʝʩʪʦʧʦʣʦʞʝʥʠʷ ʢʘʪʘʣʦʛʘ, ʪʦ 

ʧʨʦʠʟʚʦʜʠʪʩʷ ʧʝʨʝʠʤʝʥʦʚʘʥʠʝ.  

ʈʘʙʦʪʘʪʴ ʩ ʢʘʪʘʣʦʛʘʤʠ ʬʘʡʣʦʚʦʡ ʩʠʩʪʝʤʳ ʢʦʤʧʴʶʪʝʨʘ ʤʦʞʥʦ ʠ ʧʨʠ ʧʦʤʦʱʠ 

ʢʣʘʩʩʘ Directory, ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʢʦʪʦʨʦʛʦ ʚʦ ʤʥʦʛʦʤ ʩʦʚʧʘʜʘʶʪ ʩ 

ʚʦʟʤʦʞʥʦʩʪʷʤʠ DirectoryInfo. ʉʣʝʜʫʝʪ ʫʯʠʪʳʚʘʪʴ, ʯʪʦ ʯʣʝʥʳ ʜʘʥʥʦʛʦ ʢʣʘʩʩʘ 

ʨʝʘʣʠʟʦʚʘʥʳ ʩʪʘʪʠʯʝʩʢʠ, ʧʦʵʪʦʤʫ ʜʣʷ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʥʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʠ 

ʩʦʟʜʘʚʘʪʴ ʦʙʲʝʢʪ. ʅʘʧʨʠʤʝʨ: 

 

ʉʣʝʜʫʝʪ ʫʯʠʪʳʚʘʪʴ, ʯʪʦ ʫʜʘʣʝʥʠʝ ʢʘʪʘʣʦʛʘ ʚʦʟʤʦʞʥʦ ʪʦʣʴʢʦ ʢʦʛʜʘ ʦʥ ʧʫʩʪ. 

ʅʘ ʧʨʘʢʪʠʢʝ ʢʦʤʙʠʥʠʨʫʶʪ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʢʣʘʩʩʦʚ Directory ʠ DirectoryInfo. 

 

10.2.3. ʂʣʘʩʩʳ ʜʣʷ ʨʘʙʦʪʳ ʩ ʬʘʡʣʘʤʠ 

ʂʣʘʩʩ Filelnfo ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʦʨʛʘʥʠʟʘʮʠʠ ʜʦʩʪʫʧʘ ʢ ʬʠʟʠʯʝʩʢʦʤʫ ʬʘʡʣʫ, 

ʢʦʪʦʨʳʡ ʩʦʜʝʨʞʠʪʩʷ ʥʘ ʞʝʩʪʢʦʤ ʜʠʩʢʝ ʢʦʤʧʴʶʪʝʨʘ. ʆʥ ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʘʪʴ 

ʠʥʬʦʨʤʘʮʠʶ ʦʙ ʵʪʦʤ ʬʘʡʣʝ (ʥʘʧʨʠʤʝʨ, ʦ ʚʨʝʤʝʥʠ ʝʛʦ ʩʦʟʜʘʥʠʷ, ʨʘʟʤʝʨʝ, 



 144 

ʘʪʨʠʙʫʪʘʭ), ʘ ʪʘʢʞʝ ʧʨʦʠʟʚʦʜʠʪʴ ʨʘʟʣʠʯʥʳʝ ʦʧʝʨʘʮʠʠ, ʥʘʧʨʠʤʝʨ, ʧʦ ʩʦʟʜʘʥʠʶ 

ʬʘʡʣʘ ʠʣʠ ʝʛʦ ʫʜʘʣʝʥʠʶ. ʂʣʘʩʩ FileInfo ʥʘʩʣʝʜʫʝʪ ʯʣʝʥʳ ʢʣʘʩʩʘ FileSystemInfo ʠ 

ʩʦʜʝʨʞʠʪ ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ ʥʘʙʦʨ ʯʣʝʥʦʚ, ʢʦʪʦʨʳʡ ʧʨʠʚʝʜʝʥ ʚ ʩʣʝʜʫʶʱʝʡ 

ʪʘʙʣʠʮʝ 10.4 

 

ʊʘʙʣʠʮʘ 10.4 ï ʏʣʝʥʳ ʢʣʘʩʩʘ FileInfo 

ʏʣʝʥ ʆʧʠʩʘʥʠʝ 

AppendText() ʉʦʟʜʘʝʪ ʦʙʲʝʢʪ StreamWriter ʜʣʷ ʜʦʙʘʚʣʝʥʠʷ ʪʝʢʩʪʘ ʢ ʬʘʡʣʫ. 

CopyTo() ʂʦʧʠʨʫʝʪ ʫʞʝ ʩʫʱʝʩʪʚʫʶʱʠʡ ʬʘʡʣ ʚ ʥʦʚʳʡ ʬʘʡʣ. 

Create() ʉʦʟʜʘʝʪ ʥʦʚʳʡ ʬʘʡʣ ʠ ʚʦʟʚʨʘʱʘʝʪ ʦʙʲʝʢʪ FileStream  ʜʣʷ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʵʪʠʤ ʬʘʡʣʦʤ. 

CreateText() ʉʦʟʜʘʝʪ ʦʙʲʝʢʪ StreamWriter  ʜʣʷ ʟʘʧʠʩʠ ʪʝʢʩʪʦʚʳʭ ʜʘʥʥʳʭ ʚ ʥʦʚʳʡ 

ʬʘʡʣ. 

Delete() ʋʜʘʣʷʝʪ ʬʘʡʣ, ʢʦʪʦʨʦʤʫ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʦʙʲʝʢʪ FileInfo. 

Directory ɺʦʟʚʨʘʱʘʝʪ ʢʘʪʘʣʦʛ, ʚ ʢʦʪʦʨʦʤ ʨʘʩʧʦʣʦʞʝʥ ʜʘʥʥʳʡ ʬʘʡʣ. 

DirectoryName ɺʦʟʚʨʘʱʘʝʪ ʧʦʣʥʳʡ ʧʫʪʴ ʢ ʜʘʥʥʦʤʫ ʬʘʡʣʫ ʚ ʬʘʡʣʦʚʦʡ ʩʠʩʪʝʤʝ. 

Length  ɺʦʟʚʨʘʱʘʝʪ ʨʘʟʤʝʨ ʬʘʡʣʘ. 

MoveTo() ʇʝʨʝʤʝʱʘʝʪ ʬʘʡʣ ʚ ʫʢʘʟʘʥʥʦʝ ʧʦʣʴʟʦʚʘʪʝʣʝʤ ʤʝʩʪʦ (ʵʪʦʪ ʤʝʪʦʜ 

ʧʦʟʚʦʣʷʝʪ ʦʜʥʦʚʨʝʤʝʥʥʦ ʧʝʨʝʠʤʝʥʦʚʘʪʴ ʜʘʥʥʳʡ ʬʘʡʣ). 

Name  ʇʦʟʚʦʣʷʝʪ ʧʦʣʫʯʠʪʴ ʠʤʷ ʬʘʡʣʘ. 

ʆʨʝn() ʆʪʢʨʳʚʘʝʪ ʬʘʡʣ ʩ ʫʢʘʟʘʥʥʳʤʠ ʧʦʣʴʟʦʚʘʪʝʣʝʤ ʧʨʘʚʘʤʠ ʜʦʩʪʫʧʘ ʥʘ 

ʯʪʝʥʠʝ, ʟʘʧʠʩʴ ʠʣʠ ʩʦʚʤʝʩʪʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩ ʜʨʫʛʠʤʠ 

ʧʦʣʴʟʦʚʘʪʝʣʷʤʠ. 

OpenRead() ʉʦʟʜʘʝʪ ʦʙʲʝʢʪ FileStream, ʜʦʩʪʫʧʥʳʡ ʪʦʣʴʢʦ ʜʣʷ ʯʪʝʥʠʷ. 

OpenText() ʉʦʟʜʘʝʪ ʦʙʲʝʢʪ StreamReader  (ʦ ʥʝʤ ʪʘʢʞʝ ʙʫʜʝʪ ʨʘʩʩʢʘʟʘʥʦ ʥʠʞʝ), 

ʢʦʪʦʨʳʡ ʧʦʟʚʦʣʷʝʪ ʩʯʠʪʳʚʘʪʴ ʠʥʬʦʨʤʘʮʠʶ ʠʟ ʩʫʱʝʩʪʚʫʶʱʝʛʦ 

ʪʝʢʩʪʦʚʦʛʦ ʬʘʡʣʘ. 

OpenWrite() ʉʦʟʜʘʝʪ ʦʙʲʝʢʪ FileStream, ʜʦʩʪʫʧʥʳʡ ʜʣʷ ʯʪʝʥʠʷ ʠ ʟʘʧʠʩʠ. 

 

ɹʦʣʴʰʠʥʩʪʚʦ ʤʝʪʦʜʦʚ FileInfo  ʚʦʟʚʨʘʱʘʝʪ ʦʙʲʝʢʪʳ ʢʣʘʩʩʦʚ FileStream, 

StreamWriter, StreamReader ʠ ʪ. ʧ., ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʶʪ ʨʘʟʣʠʯʥʳʤ ʦʙʨʘʟʦʤ 

ʚʟʘʠʤʦʜʝʡʩʪʚʦʚʘʪʴ ʩ ʬʘʡʣʦʤ, ʥʘʧʨʠʤʝʨ, ʧʨʦʠʟʚʦʜʠʪʴ ʯʪʝʥʠʝ ʠʣʠ ʟʘʧʠʩʴ ʚ ʥʝʛʦ. 

ʅʘʧʨʠʤʝʨ: 
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ɼʦʩʪʫʧ ʢ ʬʠʟʠʯʝʩʢʠʤ ʬʘʡʣʘʤ ʤʦʞʥʦ ʧʦʣʫʯʘʪʴ ʠ ʯʝʨʝʟ ʩʪʘʪʠʯʝʩʢʠʝ ʤʝʪʦʜʳ 

ʢʣʘʩʩʘ File. ɹʦʣʴʰʠʥʩʪʚʦ ʤʝʪʦʜʦʚ ʦʙʲʝʢʪʘ FileInfo ʧʨʝʜʩʪʘʚʣʷʶʪ ʚ ʵʪʦʤ ʩʤʳʩʣʝ 

ʟʝʨʢʘʣʴʥʦʝ ʦʪʨʘʞʝʥʠʝ ʤʝʪʦʜʦʚ ʦʙʲʝʢʪʘ File. 

 

10.2.4. ʇʦʪʦʢʠ ʚ ʩʠʩʪʝʤʝ ʚʚʦʜʘ-ʚʳʚʦʜʘ 

ʇʨʦʛʨʘʤʤʳ ʥʘ ʷʟʳʢʝ C# ʚʳʧʦʣʥʷʶʪ ʦʧʝʨʘʮʠʠ ʚʚʦʜʘ-ʚʳʚʦʜʘ ʧʦʩʨʝʜʩʪʚʦʤ 

ʧʦʪʦʢʦʚ, ʢʦʪʦʨʳʝ ʧʦʩʪʨʦʝʥʳ ʥʘ ʠʝʨʘʨʭʠʠ ʢʣʘʩʩʦʚ. ʇʦʪʦʢ  (stream) ï ɻ ʪʦ ʘʙʩʪʨʘʢʮʠʷ, 

ʢʦʪʦʨʘʷ ʛʝʥʝʨʠʨʫʝʪ ʠ ʧʨʠʥʠʤʘʝʪ ʜʘʥʥʳʝ. ʉ ʧʦʤʦʱʴʶ ʧʦʪʦʢʘ ʤʦʞʥʦ ʯʠʪʘʪʴ ʜʘʥʥʳʝ 

ʠʟ ʨʘʟʣʠʯʥʳʭ ʠʩʪʦʯʥʠʢʦʚ (ʢʣʘʚʠʘʪʫʨʘ, ʬʘʡʣ, ʧʘʤʷʪʴ) ʠ ʟʘʧʠʩʳʚʘʪʴ ʚ ʨʘʟʣʠʯʥʳʝ 

ʠʩʪʦʯʥʠʢʠ (ʧʨʠʥʪʝʨ, ʵʢʨʘʥ, ʬʘʡʣ, ʧʘʤʷʪʴ).  

ʎʝʥʪʨʘʣʴʥʫʶ ʯʘʩʪʴ ʧʦʪʦʢʦʚʦʡ ʩʠʩʪʝʤʳ ʉ# ʟʘʥʠʤʘʝʪ ʢʣʘʩʩ Stream 

ʧʨʦʩʪʨʘʥʩʪʚʘ ʠʤʝʥ System.IO. ʂʣʘʩʩ Stream ʧʨʝʜʩʪʘʚʣʷʝʪ ʙʘʡʪʦʚʳʡ ʧʦʪʦʢ ʠ 

ʷʚʣʷʝʪʩʷ ʙʘʟʦʚʳʤ ʜʣʷ ʚʩʝʭ ʦʩʪʘʣʴʥʳʭ ʧʦʪʦʢʦʚʳʭ ʢʣʘʩʩʦʚ. ʇʨʦʠʟʚʦʜʥʳʤʠ ʦʪ ʢʣʘʩʩʘ 

Stream ʷʚʣʷʶʪʩʷ ʢʣʘʩʩʳ ʧʦʪʦʢʦʚ: 

1. FileStream ï ʙʘʡʪʦʚʳʡ ʧʦʪʦʢ, ʨʘʟʨʘʙʦʪʘʥʥʳʡ ʜʣʷ ʬʘʡʣʦʚʦʛʦ ʚʚʦʜʘ-ʚʳʚʦʜʘ. 

2. BufferedStream ï ʟʘʢʣʶʯʘʝʪ ʚ ʦʙʦʣʦʯʢʫ ʙʘʡʪʦʚʳʡ ʧʦʪʦʢ ʠ ʜʦʙʘʚʣʷʝʪ 

ʙʫʬʝʨʠʟʘʮʠʶ, ʢʦʪʦʨʘʷ ʚʦ ʤʥʦʛʠʭ ʩʣʫʯʘʷʭ ʫʚʝʣʠʯʠʚʘʝʪ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ 

ʧʨʦʛʨʘʤʤʳ. 
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3. MemoryStream ï ʙʘʡʪʦʚʳʡ ʧʦʪʦʢ, ʢʦʪʦʨʳʡ ʠʩʧʦʣʴʟʫʝʪ ʧʘʤʷʪʴ ʜʣʷ ʭʨʘʥʝʥʠʷ 

ʜʘʥʥʳʭ. 

ʇʨʦʛʨʘʤʤʠʩʪ ʤʦʞʝʪ ʨʝʘʣʠʟʦʚʘʪʴ ʩʦʙʩʪʚʝʥʥʳʝ ʧʦʪʦʢʦʚʳʝ ʢʣʘʩʩʳ. ʆʜʥʘʢʦ ʜʣʷ 

ʧʦʜʘʚʣʷʶʱʝʛʦ ʙʦʣʴʰʠʥʩʪʚʘ ʧʨʠʣʦʞʝʥʠʡ ʜʦʩʪʘʪʦʯʥʦ ʚʩʪʨʦʝʥʥʳʭ ʧʦʪʦʢʦʚ. 

10.2.5. ɹʘʡʪʦʚʳʡ ʧʦʪʦʢ 

ʏʪʦʙʳ ʩʦʟʜʘʪʴ ʙʘʡʪʦʚʳʡ ʧʦʪʦʢ, ʩʚʷʟʘʥʥʳʡ ʩ ʬʘʡʣʦʤ, ʩʦʟʜʘʝʪʩʷ ʦʙʲʝʢʪ ʢʣʘʩʩʘ 

FileStream. ʇʨʠ ʵʪʦʤ ʚ ʢʣʘʩʩʝ ʦʧʨʝʜʝʣʝʥʦ ʥʝʩʢʦʣʴʢʦ ʢʦʥʩʪʨʫʢʪʦʨʦʚ. ʏʘʱʝ ʚʩʝʛʦ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʢʦʥʩʪʨʫʢʪʦʨ, ʢʦʪʦʨʳʡ ʦʪʢʨʳʚʘʝʪ ʧʦʪʦʢ ʜʣʷ ʯʪʝʥʠʷ ʠ (ʠʣʠ) ʟʘʧʠʩʠ: 

 

ʇʘʨʘʤʝʪʨ path ʦʧʨʝʜʝʣʷʝʪ ʠʤʷ ʬʘʡʣʘ, ʩ ʢʦʪʦʨʳʤ ʙʫʜʝʪ ʩʚʷʟʘʥ ʧʦʪʦʢ ʚʚʦʜʘ-

ʚʳʚʦʜʘ ʜʘʥʥʳʭ. ʇʘʨʘʤʝʪʨ mode ʦʧʨʝʜʝʣʷʝʪ ʨʝʞʠʤ ʦʪʢʨʳʪʠʷ ʬʘʡʣʘ, ʢʦʪʦʨʳʡ ʤʦʞʝʪ 

ʧʨʠʥʠʤʘʪʴ ʦʜʥʦ ʠʟ ʚʦʟʤʦʞʥʳʭ ʟʥʘʯʝʥʠʡ, ʦʧʨʝʜʝʣʝʥʥʳʭ ʧʝʨʝʯʠʩʣʝʥʠʝʤ FileMode: 

ï FileMode.Append ï ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʜʦʙʘʚʣʝʥʠʷ ʜʘʥʥʳʭ ʚ ʢʦʥʝʮ ʬʘʡʣʘ; 

ï FileMode.Create ï ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʩʦʟʜʘʥʠʷ ʥʦʚʦʛʦ ʬʘʡʣʘ, ʧʨʠ ʵʪʦʤ ʝʩʣʠ 

ʩʫʱʝʩʪʚʫʝʪ ʬʘʡʣ ʩ ʪʘʢʠʤ ʞʝ ʠʤʝʥʝʤ, ʪʦ ʦʥ ʙʫʜʝʪ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʫʜʘʣʝʥ; 

ï FileMode.CreateNew ï ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʩʦʟʜʘʥʠʷ ʥʦʚʦʛʦ ʬʘʡʣʘ, ʧʨʠ ʵʪʦʤ 

ʬʘʡʣ ʩ ʪʘʢʠʤ ʞʝ ʠʤʝʥʝʤ ʥʝ ʜʦʣʞʝʥ ʩʫʱʝʩʪʚʦʚʘʪʴ; 

ï FileMʦde.Open ï ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʦʪʢʨʳʪʠʷ ʩʫʱʝʩʪʚʫʶʱʝʛʦ ʬʘʡʣʘ; 

ï FileMode.ʆpenOrCreate ï ʝʩʣʠ ʬʘʡʣ ʩʫʱʝʩʪʚʫʝʪ, ʪʦ ʦʪʢʨʳʚʘʝʪ ʝʛʦ, ʚ 

ʧʨʦʪʠʚʥʦʤ ʩʣʫʯʘʝ ʩʦʟʜʘʝʪ ʥʦʚʳʡ; 

ï FileMode.Truncate ï ʦʪʢʨʳʚʘʝʪ ʩʫʱʝʩʪʚʫʶʱʠʡ ʬʘʡʣ, ʥʦ ʫʩʝʢʘʝʪ ʝʛʦ ʜʣʠʥʫ 

ʜʦ ʥʫʣʷ. 

ɽʩʣʠ ʧʦʧʳʪʢʘ ʦʪʢʨʳʪʴ ʬʘʡʣ ʦʢʘʟʘʣʘʩʴ ʥʝʫʜʘʯʥʦʡ, ʪʦ ʛʝʥʝʨʠʨʫʝʪʩʷ ʦʜʥʦ ʠʟ 

ʠʩʢʣʶʯʝʥʠʡ:  

ï FileNotFoundException ï ʬʘʡʣ ʥʝʚʦʟʤʦʞʥʦ ʦʪʢʨʳʪʴ ʧʦ ʧʨʠʯʠʥʝ ʝʛʦ 

ʦʪʩʫʪʩʪʚʠʷ; 

ï IOException ï ʬʘʡʣ ʥʝʚʦʟʤʦʞʥʦ ʦʪʢʨʳʪʴ ʠʟ-ʟʘ ʦʰʠʙʢʠ ʚʚʦʜʘ-ʚʳʚʦʜʘ; 

ï ArgumentNullException ï ʠʤʷ ʬʘʡʣʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ null-ʟʥʘʯʝʥʠʝ; 

ï ArgumentException ï ʥʝʢʦʨʨʝʢʪʝʥ ʧʘʨʘʤʝʪʨ mode; 
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ï SecurityException ï ʧʦʣʴʟʦʚʘʪʝʣʴ ʥʝ ʦʙʣʘʜʘʝʪ ʧʨʘʚʘʤʠ ʜʦʩʪʫʧʘ; 

ï DirectoryNotFoundException ï ʥʝʢʦʨʨʝʢʪʥʦ ʟʘʜʘʥ ʢʘʪʘʣʦʛ. 

ɼʨʫʛʘʷ ʚʝʨʩʠʷ ʢʦʥʩʪʨʫʢʪʦʨʘ ʧʦʟʚʦʣʷʝʪ ʦʛʨʘʥʠʯʠʪʴ ʜʦʩʪʫʧ ʪʦʣʴʢʦ ʯʪʝʥʠʝʤ 

ʠʣʠ ʪʦʣʴʢʦ ʟʘʧʠʩʴʶ: 

 

ʇʘʨʘʤʝʪʨʳ path ʠ mode ʠʤʝʶʪ ʪʦ ʞʝ ʥʘʟʥʘʯʝʥʠʝ, ʯʪʦ ʠ ʚ ʧʨʝʜʳʜʫʱʝʡ ʚʝʨʩʠʠ 

ʢʦʥʩʪʨʫʢʪʦʨʘ. ʇʘʨʘʤʝʪʨ access, ʦʧʨʝʜʝʣʷʝʪ ʩʧʦʩʦʙ ʜʦʩʪʫʧʘ ʢ ʬʘʡʣʫ ʠ ʤʦʞʝʪ 

ʧʨʠʥʠʤʘʪʴ ʦʜʥʦ ʠʟ ʟʥʘʯʝʥʠʡ, ʦʧʨʝʜʝʣʝʥʥʳʭ ʧʝʨʝʯʠʩʣʝʥʠʝʤ FileAccess: 

ï FileAccess.Read ï ʪʦʣʴʢʦ ʯʪʝʥʠʝ; 

ï FileAccess.Write ï ʪʦʣʴʢʦ ʟʘʧʠʩʴ; 

ï FileAccess.ReadWrite ï ʠ ʯʪʝʥʠʝ, ʠ ʟʘʧʠʩʴ. 

ʇʦʩʣʝ ʫʩʪʘʥʦʚʣʝʥʠʷ ʩʚʷʟʠ ʙʘʡʪʦʚʦʛʦ ʧʦʪʦʢʘ ʩ ʬʠʟʠʯʝʩʢʠʤ ʬʘʡʣʦʤ 

ʚʥʫʪʨʝʥʥʠʡ ʫʢʘʟʘʪʝʣʴ ʧʦʪʦʢʘ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʥʘ ʥʘʯʘʣʴʥʳʡ ʙʘʡʪ ʬʘʡʣʘ. 

ɼʣʷ ʯʪʝʥʠʷ ʦʯʝʨʝʜʥʦʛʦ ʙʘʡʪʘ ʠʟ ʧʦʪʦʢʘ, ʩʚʷʟʘʥʥʦʛʦ ʩ ʬʠʟʠʯʝʩʢʠʤ ʬʘʡʣʦʤ, 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʤʝʪʦʜ ReadByte( ). ʇʦʩʣʝ ʧʨʦʯʪʝʥʠʷ ʦʯʝʨʝʜʥʦʛʦ ʙʘʡʪʘ ʚʥʫʪʨʝʥʥʠʡ 

ʫʢʘʟʘʪʝʣʴ ʧʝʨʝʤʝʱʘʝʪʩʷ ʥʘ ʩʣʝʜʫʶʱʠʡ ʙʘʡʪ ʬʘʡʣʘ. ɽʩʣʠ ʜʦʩʪʠʛʥʫʪ ʢʦʥʝʮ ʬʘʡʣʘ, 

ʪʦ ʤʝʪʦʜ ReadByte( ) ʚʦʟʚʨʘʱʘʝʪ ʟʥʘʯʝʥʠʝ -1. 

ɼʣʷ ʧʦʙʘʡʪʦʚʦʡ ʟʘʧʠʩʠ ʜʘʥʥʳʭ ʚ ʧʦʪʦʢ ʠʩʧʦʣʴʟʫʝʪʩʷ ʤʝʪʦʜ WriteByte( ). 

ʇʦ ʟʘʚʝʨʰʝʥʠʠ ʨʘʙʦʪʳ ʩ ʬʘʡʣʦʤ ʝʛʦ ʥʝʦʙʭʦʜʠʤʦ ʟʘʢʨʳʪʴ. ɼʣʷ ʵʪʦʛʦ 

ʜʦʩʪʘʪʦʯʥʦ ʚʳʟʚʘʪʴ ʤʝʪʦʜ Close( ). ʇʨʠ ʟʘʢʨʳʪʠʠ ʬʘʡʣʘ ʦʩʚʦʙʦʞʜʘʶʪʩʷ ʩʠʩʪʝʤʥʳʝ 

ʨʝʩʫʨʩʳ, ʨʘʥʝʝ ʚʳʜʝʣʝʥʥʳʝ ʜʣʷ ʵʪʦʛʦ ʬʘʡʣʘ, ʯʪʦ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʠʭ ʜʣʷ ʨʘʙʦʪʳ ʩ ʜʨʫʛʠʤʠ ʬʘʡʣʘʤʠ. 
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ɺ ʜʘʥʥʦʤ ʧʨʠʤʝʨʝ ʩʦʟʜʘʶʪʩʷ ʜʚʘ ʧʦʪʦʢʘ fileIn (ʜʣʷ ʯʪʝʥʠʷ ʙʘʡʪʦʚ ʠʟ ʬʘʡʣʘ ʚ 

ʧʦʪʦʢ) ʠ fileOut (ʜʣʷ ʟʘʧʠʩʠ ʙʘʡʪʦʚ ʠʟ ʧʦʪʦʢʘ ʚ ʬʘʡʣ). ʂʘʞʜʳʡ ʠʟ ʧʦʪʦʢʦʚ 

ʘʩʩʦʮʠʠʨʫʝʪʩʷ ʩʦ ʩʚʦʠʤ ʬʘʡʣʦʤ. ɿʘʪʝʤ ʚ ʮʠʢʣʝ ʧʨʦʠʟʚʦʜʠʪʩʷ ʧʦʙʘʡʪʦʚʦʝ ʯʪʝʥʠʝ 

ʬʘʡʣʘ çʌʘʡʣʉʊʝʢʩʪʦʤ.txtè ʜʦ ʤʦʤʝʥʪʘ, ʢʦʛʜʘ ʬʫʥʢʮʠʷ ReadByte( ) ʚʝʨʥʝʪ ʟʥʘʯʝʥʠʝ 

-1 (ʪʦ ʝʩʪʴ ʜʦʩʪʠʛʥʫʪ ʢʦʥʝʮ ʬʘʡʣʘ). ʇʨʠ ʵʪʦʤ ʥʘ ʢʘʞʜʦʡ ʠʪʝʨʘʮʠʠ ʮʠʢʣʘ 

ʩʯʠʪʳʚʘʝʪʩʷ ʦʜʠʥ ʙʘʡʪ ʠ ʥʘ ʵʪʦʡ ʞʝ ʠʪʝʨʘʮʠʠ ʵʪʦʪ ʙʘʡʪ ʟʘʧʠʩʳʚʘʝʪʩʷ ʚ ʬʘʡʣ 

çʌʘʡʣʂʦʧʠʷ.txtè. ʇʦʩʣʝ ʚʩʝʭ ʦʧʝʨʘʮʠʷ ʦʙʘ ʧʦʪʦʢʘ ʟʘʢʨʳʚʘʶʪʩʷ. ɺʝʩʴ ʢʦʜ, 

ʦʩʫʱʝʩʪʚʣʷʶʱʠʡ ʨʘʙʦʪʫ ʩ ʬʘʡʣʘʤʠ ʟʘʢʣʶʯʝʥ ʚ ʢʦʥʩʪʨʫʢʮʠʶ try é catch. ʕʪʦ 

ʧʦʟʚʦʣʷʝʪ ʧʦʚʳʩʠʪʴ ʫʩʪʦʡʯʠʚʦʩʪʴ ʧʨʦʛʨʘʤʤʳ ʢ ʦʰʠʙʢʘʤ. 
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10.2.6. ʉʠʤʚʦʣʴʥʳʡ ʧʦʪʦʢ 

ʏʪʦʙʳ ʩʦʟʜʘʪʴ ʩʠʤʚʦʣʴʥʳʡ ʧʦʪʦʢ ʥʫʞʥʦ ʧʦʤʝʩʪʠʪʴ ʦʙʲʝʢʪ ʢʣʘʩʩʘ Stream 

(ʥʘʧʨʠʤʝʨ FileStream) ʚʥʫʪʨʴ ʦʙʲʝʢʪʘ ʢʣʘʩʩʘ StreamWriter ʠʣʠ ʦʙʲʝʢʪʘ ʢʣʘʩʩʘ 

StreamReader. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʙʘʡʪʦʚʳʡ ʧʦʪʦʢ ʙʫʜʝʪ ʘʚʪʦʤʘʪʠʯʝʩʢʠ 

ʧʨʝʦʙʨʘʟʦʚʳʚʘʪʴʩʷ ʚ ʩʠʤʚʦʣʴʥʳʡ. 

ʂʣʘʩʩ StreamWriter ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʦʨʛʘʥʠʟʘʮʠʠ ʚʳʭʦʜʥʦʛʦ ʩʠʤʚʦʣʴʥʦʛʦ 

ʧʦʪʦʢʘ. ɺ ʥʝʤ ʦʧʨʝʜʝʣʝʥʦ ʥʝʩʢʦʣʴʢʦ ʢʦʥʩʪʨʫʢʪʦʨʦʚ. ʆʜʠʥ ʠʟ ʥʠʭ ʟʘʧʠʩʳʚʘʝʪʩʷ 

ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 

 

ʇʘʨʘʤʝʪʨ stream ʦʧʨʝʜʝʣʷʝʪ ʠʤʷ ʫʞʝ ʦʪʢʨʳʪʦʛʦ ʙʘʡʪʦʚʦʛʦ ʧʦʪʦʢʘ. ʕʪʦʪ 

ʢʦʥʩʪʨʫʢʪʦʨ ʛʝʥʝʨʠʨʫʝʪ ʠʩʢʣʶʯʝʥʠʝ ʪʠʧʘ ArgumentException, ʝʩʣʠ ʧʦʪʦʢ stream ʥʝ 

ʦʪʢʨʳʪ ʜʣʷ ʚʳʚʦʜʘ, ʠ ʠʩʢʣʶʯʝʥʠʝ ʪʠʧʘ ArgumentNullException, ʝʩʣʠ ʦʥ (ʧʦʪʦʢ) 

ʠʤʝʝʪ null-ʟʥʘʯʝʥʠʝ. 

ɼʨʫʛʦʡ ʚʠʜ ʢʦʥʩʪʨʫʢʪʦʨʘ ʧʦʟʚʦʣʷʝʪ ʦʪʢʨʳʪʴ ʧʦʪʦʢ ʩʨʘʟʫ ʯʝʨʝʟ ʦʙʨʘʱʝʥʠʷ ʢ 

ʬʘʡʣʫ: 

 

ʇʘʨʘʤʝʪʨ path ʦʧʨʝʜʝʣʷʝʪ ʠʤʷ ʦʪʢʨʳʚʘʝʤʦʛʦ ʬʘʡʣʘ. 

ʅʘʧʨʠʤʝʨ, ʩʦʟʜʘʪʴ ʵʢʟʝʤʧʣʷʨ ʢʣʘʩʩʘ StreamWriter ʤʦʞʥʦ ʩʣʝʜʫʶʱʠʤ 

ʦʙʨʘʟʦʤ: 

 

ʀ ʝʱʝ ʦʜʠʥ ʚʘʨʠʘʥʪ ʢʦʥʩʪʨʫʢʪʦʨʘ StreamWriter: 

 

ʇʘʨʘʤʝʪʨ path ʦʧʨʝʜʝʣʷʝʪ ʠʤʷ ʦʪʢʨʳʚʘʝʤʦʛʦ ʬʘʡʣʘ, ʘ ʧʘʨʘʤʝʪʨ append  

ʤʦʞʝʪ ʧʨʠʥʠʤʘʪʴ ʟʥʘʯʝʥʠʝ true ï ʝʩʣʠ ʥʫʞʥʦ ʜʦʙʘʚʣʷʪʴ ʜʘʥʥʳʝ ʚ ʢʦʥʝʮ ʬʘʡʣʘ, ʠʣʠ 

false ï ʝʩʣʠ ʬʘʡʣ ʥʝʦʙʭʦʜʠʤʦ ʧʝʨʝʟʘʧʠʩʘʪʴ. 

ʅʘʧʨʠʤʝʨ: 
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ʆʙʲʷʚʠʚ ʪʘʢʠʤ ʦʙʨʘʟʦʤ ʧʝʨʝʤʝʥʥʫʶ fileOut_1 ʜʣʷ ʟʘʧʠʩʠ ʜʘʥʥʳʭ ʚ ʧʦʪʦʢ 

ʤʦʞʥʦ ʦʙʨʘʪʠʪʴʩʷ ʢ ʤʝʪʦʜʫ WriteLine: 

 

ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʜʣʷ ʟʘʧʠʩʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʤʝʪʦʜ, ʘʥʘʣʦʛʠʯʥʳʡ ʩʪʘʪʠʯʝʩʢʦʤʫ 

ʤʝʪʦʜʫ ʢʣʘʩʩʘ Console. ʕʪʦ ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʩʭʦʞʠʝ ʤʝʭʘʥʠʟʤʳ ʚʚʦʜʘ-ʚʳʚʦʜʘ. 

ʂʣʘʩʩ StreamReader ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʦʨʛʘʥʠʟʘʮʠʠ ʚʭʦʜʥʦʛʦ ʩʠʤʚʦʣʴʥʦʛʦ 

ʧʦʪʦʢʘ. ʆʜʠʥ ʠʟ ʝʛʦ ʢʦʥʩʪʨʫʢʪʦʨʦʚ ʚʳʛʣʷʜʠʪ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 

 

ʇʘʨʘʤʝʪʨ stream ʦʧʨʝʜʝʣʷʝʪ ʠʤʷ ʫʞʝ ʦʪʢʨʳʪʦʛʦ ʙʘʡʪʦʚʦʛʦ ʧʦʪʦʢʘ.  

ʕʪʦʪ ʢʦʥʩʪʨʫʢʪʦʨ ʛʝʥʝʨʠʨʫʝʪ ʠʩʢʣʶʯʝʥʠʝ ʪʠʧʘ ArgumentException, ʝʩʣʠ 

ʧʦʪʦʢ stream ʥʝ ʦʪʢʨʳʪ ʜʣʷ ʚʚʦʜʘ. ʉʦʟʜʘʪʴ ʵʢʟʝʤʧʣʷʨ ʢʣʘʩʩʘ StreamReader ʤʦʞʥʦ 

ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 

 

ʂʘʢ ʠ ʚ ʩʣʫʯʘʝ ʩ ʢʣʘʩʩʦʤ StreamWriter ʫ ʢʣʘʩʩʘ StreamReader ʝʩʪʴ ʠ ʜʨʫʛʦʡ 

ʚʠʜ ʢʦʥʩʪʨʫʢʪʦʨʘ, ʢʦʪʦʨʳʡ ʧʦʟʚʦʣʷʝʪ ʦʪʢʨʳʪʴ ʬʘʡʣ ʥʘʧʨʷʤʫʶ: 

 

ʇʘʨʘʤʝʪʨ path ʦʧʨʝʜʝʣʷʝʪ ʠʤʷ ʦʪʢʨʳʚʘʝʤʦʛʦ ʬʘʡʣʘ. ʆʙʨʘʪʠʪʴʩʷ ʢ ʜʘʥʥʦʤʫ 

ʢʦʥʩʪʨʫʢʪʦʨʫ ʤʦʞʥʦ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 

 

ɺ C# ʩʠʤʚʦʣʳ ʨʝʘʣʠʟʫʶʪʩʷ ʢʦʜʠʨʦʚʢʦʡ Unicode. ɼʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʤʦʞʥʦ 

ʙʳʣʦ ʦʙʨʘʙʘʪʳʚʘʪʴ ʪʝʢʩʪʦʚʳʝ ʬʘʡʣʳ, ʩʦʜʝʨʞʘʱʠʝ ʨʫʩʩʢʠʝ ʩʠʤʚʦʣʳ, ʩʦʟʜʘʥʥʳʝ, 

ʥʘʧʨʠʤʝʨ, ʚ ɹʣʦʢʥʦʪʝ, ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʚʳʟʳʚʘʪʴ ʩʣʝʜʫʶʱʠʡ ʚʠʜ ʢʦʥʩʪʨʫʢʪʦʨʘ 

StreamReader: 
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ʇʘʨʘʤʝʪʨ Encoding.GetEncoding(1251) ʛʦʚʦʨʠʪ ʦ ʪʦʤ, ʯʪʦ ʙʫʜʝʪ ʚʳʧʦʣʥʷʪʴʩʷ 

ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʠʟ ʢʦʜʘ Windows-1251 (ʦʜʥʘ ʠʟ ʤʦʜʠʬʠʢʘʮʠʡ ʢʦʜʘ ASCII, 

ʩʦʜʝʨʞʘʱʘʷ ʨʫʩʩʢʠʝ ʩʠʤʚʦʣʳ) ʚ Unicode. ʊʠʧ Encoding ʨʝʘʣʠʟʦʚʘʥ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ 

ʠʤʝʥ System.Text. 

ɼʣʷ ʯʪʝʥʠʷ ʜʘʥʥʳʭ ʠʟ ʧʦʪʦʢʘ fileIn ʤʦʞʥʦ ʚʦʩʧʦʣʴʟʦʚʘʪʴʩʷ ʤʝʪʦʜʦʤ 

ReadLine. ʇʨʠ ʵʪʦʤ ʝʩʣʠ ʙʫʜʝʪ ʜʦʩʪʠʛʥʫʪ ʢʦʥʝʮ ʬʘʡʣʘ, ʪʦ ʤʝʪʦʜ ReadLine ʚʝʨʥʝʪ 

ʟʥʘʯʝʥʠʝ null. 

ʈʘʩʩʤʦʪʨʠʤ ʧʨʠʤʝʨ, ʚ ʢʦʪʦʨʦʤ ʜʘʥʥʳʝ ʠʟ ʦʜʥʦʛʦ ʬʘʡʣʘ ʢʦʧʠʨʫʶʪʩʷ ʚ ʜʨʫʛʦʡ, 

ʥʦ ʫʞʝ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʢʣʘʩʩʦʚ StreamWriter  ʠ StreamReader. 

 

ɺ ʜʘʥʥʦʤ ʧʨʠʤʝʨʝ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʢʦʧʠʨʦʚʘʥʠʝ ʩʦʜʝʨʞʠʤʦʛʦ ʦʜʥʦʛʦ 

ʩʠʤʚʦʣʴʥʦʛʦ ʬʘʡʣʘ ʚ ʜʨʫʛʦʡ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʘʥʥʳʡ ʩʧʦʩʦʙ ʢʦʧʠʨʦʚʘʥʠʷ ʦʜʥʦʛʦ ʬʘʡʣʘ ʚ ʜʨʫʛʦʡ, ʜʘʝʪ ʪʦʪ 

ʞʝ ʨʝʟʫʣʴʪʘʪ, ʯʪʦ ʠ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʙʘʡʪʦʚʳʭ ʧʦʪʦʢʦʚ. ʆʜʥʘʢʦ, ʝʛʦ ʨʘʙʦʪʘ ʙʫʜʝʪ 

ʤʝʥʝʝ ʵʬʬʝʢʪʠʚʥʦʡ, ʪ.ʢ. ʙʫʜʝʪ ʪʨʘʪʠʪʴʩʷ ʜʦʧʦʣʥʠʪʝʣʴʥʦʝ ʚʨʝʤʷ ʥʘ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ 

ʙʘʡʪʦʚ ʚ ʩʠʤʚʦʣʳ. ʋ ʩʠʤʚʦʣʴʥʳʭ ʧʦʪʦʢʦʚ ʝʩʪʴ ʠ ʩʚʦʠ ʧʨʝʠʤʫʱʝʩʪʚʘ. ʅʘʧʨʠʤʝʨ, 
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ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʨʝʛʫʣʷʨʥʳʝ ʚʳʨʘʞʝʥʠʷ ʜʣʷ ʧʦʠʩʢʘ ʟʘʜʘʥʥʳʭ ʬʨʘʛʤʝʥʪʦʚ 

ʪʝʢʩʪʘ ʚ ʬʘʡʣʝ. 

10.2.7. ʇʝʨʝʥʘʧʨʘʚʣʝʥʠʝ ʩʪʘʥʜʘʨʪʥʳʭ ʧʦʪʦʢʦʚ. 

ʊʨʝʤʷ ʩʪʘʥʜʘʨʪʥʳʤʠ ʧʦʪʦʢʘʤʠ, ʜʦʩʪʫʧ ʢ ʢʦʪʦʨʳʤ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʯʝʨʝʟ 

ʩʚʦʡʩʪʚʘ Console.Out, Console.In ʠ Console.Error, ʤʦʛʫʪ ʧʦʣʴʟʦʚʘʪʴʩʷ ʚʩʝ 

ʧʨʦʛʨʘʤʤʳ, ʨʘʙʦʪʘʶʱʠʝ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ ʠʤʝʥ System. ʉʚʦʡʩʪʚʦ Console.Out 

ʦʪʥʦʩʠʪʩʷ ʢ ʩʪʘʥʜʘʨʪʥʦʤʫ ʚʳʭʦʜʥʦʤʫ ʧʦʪʦʢʫ. ʇʦ ʫʤʦʣʯʘʥʠʶ ʵʪʦ ʢʦʥʩʦʣʴ. 

ʅʘʧʨʠʤʝʨ, ʧʨʠ ʚʳʟʦʚʝ ʤʝʪʦʜʘ Console.WriteLine() ʠʥʬʦʨʤʘʮʠʷ ʘʚʪʦʤʘʪʠʯʝʩʢʠ 

ʧʝʨʝʜʘʝʪʩʷ ʚ ʧʦʪʦʢ Console.Out. ʉʚʦʡʩʪʚʦ Console.In ʦʪʥʦʩʠʪʩʷ ʢ ʩʪʘʥʜʘʨʪʥʦʤʫ 

ʚʭʦʜʥʦʤʫ ʧʦʪʦʢʫ, ʠʩʪʦʯʥʠʢʦʤ ʢʦʪʦʨʦʛʦ ʧʦ ʫʤʦʣʯʘʥʠʶ ʷʚʣʷʝʪʩʷ ʢʣʘʚʠʘʪʫʨʘ. 

ʅʘʧʨʠʤʝʨ, ʧʨʠ ʚʚʦʜʝ ʜʘʥʥʳʭ ʩ ʢʣʘʚʠʘʪʫʨʳ ʠʥʬʦʨʤʘʮʠʷ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʧʝʨʝʜʘʝʪʩʷ 

ʧʦʪʦʢʫ Console.In, ʢ ʢʦʪʦʨʦʤʫ ʤʦʞʥʦ ʦʙʨʘʪʠʪʴʩʷ ʩ ʧʦʤʦʱʴʶ ʤʝʪʦʜʘ 

Console.ReadLine(). ʉʚʦʡʩʪʚʦ Console.Error  ʦʪʥʦʩʠʪʩʷ ʢ ʦʰʠʙʢʘʤ ʚ ʩʪʘʥʜʘʨʪʥʦʤ 

ʧʦʪʦʢʝ, ʠʩʪʦʯʥʠʢʦʤ ʢʦʪʦʨʦʛʦ ʪʘʢʞʝ ʧʦ ʫʤʦʣʯʘʥʠʶ ʷʚʣʷʝʪʩʷ ʢʦʥʩʦʣʴ. ʆʜʥʘʢʦ ʵʪʠ 

ʧʦʪʦʢʠ ʤʦʛʫʪ ʙʳʪʴ ʧʝʨʝʥʘʧʨʘʚʣʝʥʳ ʥʘ ʣʶʙʦʝ ʩʦʚʤʝʩʪʠʤʦʝ ʫʩʪʨʦʡʩʪʚʦ ʚʚʦʜʘ-

ʚʳʚʦʜʘ, ʥʘʧʨʠʤʝʨ, ʥʘ ʨʘʙʦʪʫ ʩ ʬʠʟʠʯʝʩʢʠʤʠ ʬʘʡʣʘʤʠ. 

ʇʝʨʝʥʘʧʨʘʚʠʪʴ ʩʪʘʥʜʘʨʪʥʳʡ ʧʦʪʦʢ ʤʦʞʥʦ ʩ ʧʦʤʦʱʴʶ ʤʝʪʦʜʦʚ SetIn(), 

SetOut() ʠ SetError(), ʢʦʪʦʨʳʝ ʷʚʣʷʶʪʩʷ ʯʣʝʥʘʤʠ ʢʣʘʩʩʘ Console: 

 

ʇʨʠʤʝʨ ʧʝʨʝʥʘʧʨʘʚʣʝʥʠʷ ʧʦʪʦʢʦʚ ʧʨʝʜʩʪʘʚʣʝʥ ʚ ʩʣʝʜʫʶʱʝʡ ʧʨʦʛʨʘʤʤʝ, 

ʜʝʤʦʥʩʪʨʠʨʫʶʱʝʡ, ʯʪʦ ʩʪʘʥʜʘʨʪʥʳʡ ʧʦʪʦʢ ʚʳʚʦʜʘ ʧʝʨʝʥʘʧʨʘʚʣʷʝʪʩʷ ʚ ʦʜʠʥ ʬʘʡʣ, 

ʘ ʧʦʪʦʢ ʚʚʦʜʘ ï ʚ ʜʨʫʛʦʡ: 
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10.3. ʄʝʪʦʜʠʢʘ ʠ ʧʦʨʷʜʦʢ ʚʳʧʦʣʥʝʥʠʷ ʨʘʙʦʪʳ 

10.3.1. ʋʯʝʙʥʘʷ ʟʘʜʘʯʘ 

ɼʣʷ ʚʳʧʦʣʥʝʥʠʷ ʣʘʙʦʨʘʪʦʨʥʦʡ ʨʘʙʦʪʳ ʥʝʦʙʭʦʜʠʤʦ ʩʧʨʦʝʢʪʠʨʦʚʘʪʴ 

ʤʥʦʛʦʤʦʜʫʣʴʥʦʝ ʧʨʠʣʦʞʝʥʠʝ, ʠʩʧʦʣʴʟʫʶʱʝʝ ʬʘʡʣʳ ʜʣʷ ʚʚʦʜʘ ʠ ʚʳʚʦʜʘ 

ʠʥʬʦʨʤʘʮʠʠ. 

ʅʘʧʨʠʤʝʨ, ʪʨʝʙʫʝʪʩʷ ʨʘʟʨʘʙʦʪʘʪʴ ʧʨʠʣʦʞʝʥʠʝ, ʢʦʪʦʨʦʝ ʧʦʟʚʦʣʷʝʪ: 

ï ʛʝʥʝʨʠʨʦʚʘʪʴ ʤʘʪʨʠʮʫ ʩʣʫʯʘʡʥʳʭ ʯʠʩʝʣ ʩ ʩʦʭʨʘʥʝʥʠʝʤ ʝʝ ʚ ʬʘʡʣ; 
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ï ʩʯʠʪʳʚʘʪʴ ʤʘʪʨʠʮʫ ʠʟ ʬʘʡʣʘ; 

ï ʚʳʚʦʜʠʪʴ ʤʘʪʨʠʮʫ ʥʘ ʵʢʨʘʥ. 

ɼʣʷ ʚʳʧʦʣʥʝʥʠʷ ʜʘʥʥʦʛʦ ʟʘʜʘʥʠʷ-ʧʨʠʤʝʨʘ ʜʦʩʪʘʪʦʯʥʦ ʚ ʦʪʜʝʣʴʥʦʤ ʧʨʦʝʢʪʝ 

ʨʝʘʣʠʟʦʚʘʪʴ ʢʣʘʩʩ. ʕʪʦʪ ʧʨʦʝʢʪ ʩʣʝʜʫʝʪ ʩʢʦʤʧʠʣʠʨʦʚʘʪʴ ʚ ʚʠʜʝ dll-ʬʘʡʣʘ. ɿʘʪʝʤ, ʚ 

ʦʩʥʦʚʥʦʡ ʧʨʦʛʨʘʤʤʝ ʧʨʦʩʪʦ ʥʝʦʙʭʦʜʠʤʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʘʥʥʫʶ ʙʠʙʣʠʦʪʝʢʫ. 

ʂʣʘʩʩ ʙʠʙʣʠʦʪʝʢʠ ʥʘʟʦʚʝʤ Matrix. ɺ ʥʝʤ ʦʧʨʝʜʝʣʠʤ ʩʣʝʜʫʶʱʠʝ ʬʫʥʢʮʠʠ: 

 

ʈʠʩʫʥʦʢ 10.1 ï ʆʩʥʦʚʥʳʝ ʤʝʪʦʜʳ ʢʣʘʩʩʘ Matrix 

 

ʃʠʩʪʠʥʛ ʤʝʪʦʜʘ GenegateMatrix: 

 

ʈʠʩʫʥʦʢ 10.2 ï ʄʝʪʦʜ ʜʣʷ ʩʦʟʜʘʥʠʷ ʤʘʪʨʠʮʳ ʟʘʜʘʥʥʦʛʦ ʨʘʟʤʝʨʘ ʠ ʟʘʧʦʣʥʝʥʠʷ ʝʝ 

ʩʣʫʯʘʡʥʳʤʠ ʯʠʩʣʘʤʠ 
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ʃʠʩʪʠʥʛ ʤʝʪʦʜʘ SaveMatrix: 

 

ʈʠʩʫʥʦʢ 10.3 ï ʄʝʪʦʜ ʜʣʷ ʩʦʭʨʘʥʝʥʠʷ ʤʘʪʨʠʮʳ ʚ ʬʘʡʣ 
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ʈʠʩʫʥʦʢ 10.4 ï ʄʝʪʦʜ ʟʘʛʨʫʟʢʠ ʤʘʪʨʠʮʳ ʠʟ ʬʘʡʣʘ 

ʅʘ ʨʠʩ. 10.4 ʧʨʝʜʩʪʘʚʣʝʥ ʣʠʩʪʠʥʛ ʤʝʪʦʜʘ LoadMatrix. ʃʠʩʪʠʥʛ ʤʝʪʦʜʘ 

PrintMatrix: 

 

ʈʠʩʫʥʦʢ 10.5 ï ʄʝʪʦʜ ʜʣʷ ʚʳʚʦʜʘ ʤʘʪʨʠʮʳ 
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ʆʩʥʦʚʥʘʷ ʧʨʦʛʨʘʤʤʘ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʢʣʘʩʩʘ-ʤʘʪʨʠʮʳ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ 

ʨʠʩ. 10.6 

 

ʈʠʩʫʥʦʢ 10.6 ï ʈʘʙʦʪʘ ʩ ʙʠʙʣʠʦʪʝʯʥʳʤ ʢʣʘʩʩʦʤ 

 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʨʘʙʦʪʳ ʜʘʥʥʦʛʦ ʢʦʜʘ ʙʫʜʝʪ ʩʦʟʜʘʥ ʬʘʡʣ FileForMatrix.txt 

ʩʣʝʜʫʶʱʝʛʦ ʩʦʜʝʨʞʘʥʠʷ: 

 

ʈʠʩʫʥʦʢ 10.7 ï ʈʝʟʫʣʴʪʠʨʫʶʱʠʡ ʬʘʡʣ 

 

ʅʘ ʵʢʨʘʥ ʙʫʜʝʪ ʚʳʚʝʜʝʥʘ ʩʣʝʜʫʶʱʘʷ ʠʥʬʦʨʤʘʮʠʷ: 
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ʈʠʩʫʥʦʢ 10.8 ï ɺʳʚʦʜ ʧʨʦʛʨʘʤʤʳ ʚ ʢʦʥʩʦʣʴ 

 

10.3.2. ʀʥʜʠʚʠʜʫʘʣʴʥʦʝ ʟʘʜʘʥʠʝ 

ɺʳʧʦʣʥʠʪʝ ʠʥʜʠʚʠʜʫʘʣʴʥʦʝ ʟʘʜʘʥʠʝ, ʩʦʛʣʘʩʥʦ ʧʨʝʜʣʦʞʝʥʥʦʤʫ ʚʘʨʠʘʥʪʫ. ɺ 

ʢʘʞʜʦʤ ʚʘʨʠʘʥʪʝ ʥʝʦʙʭʦʜʠʤʦ ʩʧʨʦʝʢʪʠʨʦʚʘʪʴ ʤʥʦʛʦʤʦʜʫʣʴʥʦʝ ʧʨʠʣʦʞʝʥʠʝ 

(ʦʧʪʠʤʘʣʴʥʦ 2 ʤʦʜʫʣʷ). ʀʩʭʦʜʥʳʝ ʜʘʥʥʳʝ ʚ ʢʘʞʜʦʤ ʚʘʨʠʘʥʪʝ ʧʨʦʛʨʘʤʤʘ ʧʦʣʫʯʘʝʪ 

ʠʟ ʚʭʦʜʥʦʛʦ ʬʘʡʣʘ. 

ɺʘʨʠʘʥʪ ɿʘʜʘʥʠʝ 

1 ʇʨʦʛʨʘʤʤʘ ʨʘʩʩʯʠʪʳʚʘʝʪ ʧʨʦʠʟʚʝʜʝʥʠʝ ʜʚʫʭ ʤʘʪʨʠʮ, ʢʦʪʦʨʳʝ 

ʭʨʘʥʷʪʩʷ ʚ ʨʘʟʥʳʭ ʬʘʡʣʘʭ. 

2 ʇʨʦʛʨʘʤʤʘ ʨʘʩʩʯʠʪʳʚʘʝʪ ʩʫʤʤʫ ʜʚʫʭ ʤʘʪʨʠʮ, ʢʦʪʦʨʳʝ ʭʨʘʥʷʪʩʷ ʚ 

ʨʘʟʥʳʭ ʬʘʡʣʘʭ. 

3 ʇʨʦʛʨʘʤʤʘ ʥʘʭʦʜʠʪ ʤʘʢʩʠʤʘʣʴʥʳʡ ʵʣʝʤʝʥʪ ʚ ʜʚʫʭ ʤʘʪʨʠʮʘʭ, ʢʦʪʦʨʳʝ 

ʭʨʘʥʷʪʩʷ ʚ ʨʘʟʥʳʭ ʬʘʡʣʘʭ. 

4 ʇʨʦʛʨʘʤʤʘ ʨʘʩʩʯʠʪʳʚʘʝʪ ʩʫʤʤʫ ʜʠʘʛʦʥʘʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ ʜʚʫʭ 

ʤʘʪʨʠʮ, ʢʦʪʦʨʳʝ ʭʨʘʥʷʪʩʷ ʚ ʨʘʟʥʳʭ ʬʘʡʣʘʭ. 

5 ʇʨʦʛʨʘʤʤʘ ʨʘʩʩʯʠʪʳʚʘʝʪ ʩʫʤʤʫ ʵʣʝʤʝʥʪʦʚ ʩ ʯʝʪʥʦʡ ʩʫʤʤʦʡ ʠʥʜʝʢʩʦʚ 

ʚ ʜʚʫʭ ʤʘʪʨʠʮʘʭ, ʢʦʪʦʨʳʝ ʭʨʘʥʷʪʩʷ ʚ ʨʘʟʥʳʭ ʬʘʡʣʘʭ. 

6 ʇʨʦʛʨʘʤʤʘ ʨʘʩʩʯʠʪʳʚʘʝʪ ʨʘʟʥʦʩʪʴ ʩʫʤʤ ʵʣʝʤʝʥʪʦʚ ʤʘʪʨʠʮ, ʢʦʪʦʨʳʝ 

ʭʨʘʥʷʪʩʷ ʚ ʨʘʟʥʳʭ ʬʘʡʣʘʭ. 

7 ʇʨʦʛʨʘʤʤʘ ʨʘʩʩʯʠʪʳʚʘʝʪ ʩʫʤʤʫ ʵʣʝʤʝʥʪʦʚ ʛʣʘʚʥʦʡ ʜʠʘʛʦʥʘʣʠ ʧʝʨʚʦʡ 

ʤʘʪʨʠʮʳ ʠ ʩʫʤʤʫ ʵʣʝʤʝʥʪʦʚ ʚʪʦʨʦʩʪʝʧʝʥʥʦʡ ʜʠʘʛʦʥʘʣʠ ʚʪʦʨʦʡ 

ʤʘʪʨʠʮʳ. ʄʘʪʨʠʮʳ ʭʨʘʥʷʪʩʷ ʚ ʨʘʟʥʳʭ ʬʘʡʣʘʭ. 

8 ʇʨʦʛʨʘʤʤʘ ʨʘʩʩʯʠʪʳʚʘʝʪ ʩʫʤʤʫ ʵʣʝʤʝʥʪʦʚ ʯʝʪʥʳʭ ʩʪʦʣʙʮʦʚ ʚ ʜʚʫʭ 

ʤʘʪʨʠʮʘʭ, ʢʦʪʦʨʳʝ ʭʨʘʥʷʪʩʷ ʚ ʨʘʟʥʳʭ ʬʘʡʣʘʭ. 








































































